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Circuit Diagram 


Parts List 


All Diodes are 1N4148 


С1---С8 = 0.22uF/100V mylar 


C9----C16 = 33uF/25V electrolytic 
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Tic Tac Radio 


Earphone 


Antenne lead in 


Ground wire 


TO AERIAL, AT LEAST 20 METRES 
(60FT) OF WIRE MOUNTED 7 METRES 
(20FT) MINIMUM ABOVE THE GROUND 


DIODE LOAD RESISTOR, RX, IS ONLY 
REQUIRED IF CRYSTAL RECEIVER IS 
CONNECTED TO HEADPHONE AMPLIFIER. 
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1001 
26 S.W.G. 
(25 A.W.G.) 


TO EARTH, BISCUIT TIN OR 1M COPPER 
PIPE IN DAMP GROUND. CONNECTION TO 
CENTRAL HEATING PIPEWORK WILL OFTEN 
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Step 1: LED+RF Diode 


First Solder the led parallel to the Rf diode 
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DIY Wireless Power - Part 2: Simple Wireless Power Transmission! (CB) 
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DIY Wireless Power - Part 1: TV/FM Antenna,1N34/Germanium Diode 


The simplest FM Crystal Radio Circuit - http://billydiy.blogspot.hk 


Antenna - Extendable Radio 1.8 meter. That also serves as tuning 


1N34A,1N48,AA112, ISS86, 155106 


D2 
3.5mm Mono earphone Jack for Crystal earphone 


Simple crystal receiver for FM 


FM Crystal Radio Circuit 


Anteni 
Simple FM Crystal Radio Circuit | вало 
Copper Wire 


1N60 Germanium 


Output to 


Amplifier C2 
4 Turns of #18 copper 


wire tapped at 2.5 
tums, 12mm inside 
diameter. 


= 
Parts List (some of these parts you can buy from our online store]; 
* N60 Germanium Diode 
* 15pF Ceramic Сараско! 


» 5OpF Variable Capacitor 


* 150K Ohi 


* #16 & #18 Copper wires 


"Two 50v capacitors (0.22 microfarad). These two 
capacitors do NOT have a positive or negative lead. 


‚ Make sure the diodes are all facing the same 
i come with a band which tells you 
ilie is the negative (cathode) side. 


Four germanium 


microfarad). Each has a positive and 
negative lead. The negative lead is on | 
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FIG. 9 TERMINAL STRIP 
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4. Results and Analysis 


‘The simulated and measured results at the output voltage 
‘of voltage multiplier circuit are shown graphically in 
Figure 8. From the graph analysis, the simulated and the 
‘measured results agree considerably with each other. The 
measured results are shown to be better than the simula- 
tion results, The reason behind this may be due to the 
uncertainty in series resistance value of the diode ob- 
tained from SPICE parameters in modeling as explained 
in Equation (5). This resistance vale of diodes in practi- 
cal circuit may be lower than in the model, which pro- 
vides fast discharge path, in turn rise in voltage as passes 
through the stages and reaches to final output. In this 
work, the DC output voltages obtained through simula- 
tion and measurement at 0 dBm re 2.12 V and 5.0 V re- 
spectively. These results are comparatively much better 
‘than in ref. [9], where in at 0 dBm, 900 MHz they achieved 
05 V and 0.8 V through simulation and measurement 


Input SMA Connector 


| 


Schottky Diodes 


Figure 7. Photograph 


increasing to 1.4 V, 1.67 V, 1.87 V and 2.12 V for 4, 5,6 
and 7 stages respectively compared to 2 mS as shown in 
[10]. Figure 12 shows that the conversion ratio of 22 is 
achieved at 0 dBm input power and drops to 2.5 at 40. 
dBm. The highest value at 0 dBm is due to the innate 
characteristics of the zero bias Schottky diodes which 
conduct fairly well at higher input voltages. 


5. Conclusion 
From the experimental results, it is found that the pro- 


‘Table 2. Component used in 7 stage voltage multiplier. 


"Name of component Label Value 
‘Stage capacitors Ги ГЕР 

Stage diodes Di-Du HSMS 2850 
Filter capacitor а 100 nF 
Load resister № 1010 


‘Stage Capacitors Output SMA Connector 


‘of assembled circuit board. 


sign in this paper uses a capacitor across the load to store 
and provide DC leveling of the output voltage and its 
value only affects the speed of the transient response, 
Without a capacitor across the load, the output is not a 
good DC signal, but more of an offset AC signal. 

In addition to the above, an equivalent load resistor is 
connected at the final node. The output voltage across the 
load decreases during the negative half cycle of the AC 
input signal. The voltage decreases is inversely propor- 
tional to the product of resistance and capacitance across 


the first stage was 3.3 nF, the second stage was 1.65 nF, 
third stage was 825 pF, fourth stage was 415 pF and so 
оп. But keeping in view of testing, the capacitance values 
were chosen to have a close match with the standard 
available values in the market. 

Simulation was carried out through 4 to 9 voltage 
doubler stages. Based on results obtained a 7 stage doub- 
ler is best to implemented for this application. 

The design of the printed circuit board (PCB) was car- 
ried out using DipTrace software, The material used to 


с, с, с, G с, 
1F 1 1 1 1 
D, D D. D D 
RF > 
м D; D, о, D, D, 
1 1 JH 1 1 
с, с. с, с, €, 


Figure 6. Schematic of 7 stage voltage multiplier. 
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Fig. 9. Configuration of a single shunt diode (Class F) rectifier with a dipole 
anna. 


To antenna, 


Fig. 10. Configuration of be proposed rectifier on coplanar striplines (CPS). 


TABLE 
CIRCUIT COMPONENTS USED N THE DESIGN 


Component О кшш Part umber nds 


DT Say EEO Siyer 

u атан chip inductor OGO3HIPATN, Сойсай 

a Lr  GRNITRRETIHIDUASSD, 
hp capacitor Murata 


antenna have a radius of 50 mm and a circumference angle of 


respectively. While the imaginary part of the proposed OCFD 
is around 0.0 at resonant frequencies 0.6 GHz, 1.2 GHz and 2.4 
GHz, which are fo, 2fi, and 4fa respectively. These results have 
demonstrated that the simulated results agree with the OCFD 
theory as discussed in Section II-A. Furthermore, the 
imaginary part of the impedance of the antenna over the 
resonant frequency band from 1.4 to 2 GHz tums from negative 
values (for the reference antenna) to positive values (for the 
proposed antenna). As shown in Fig. 7(b), the value of the 
imaginary part of the proposed antenna impedance varies 
between 0 and 300 © over the desired frequency band. This 
feature could help the proposed antenna to produce a better 
conjugate matching with the rectifier, since the imaginary part 
of the impedance of the rectifier normally varies between -700 
and 0 Q as we discussed carlier. The simulated 3D radiation 
patterns of the proposed antenna at the frequencies of interest 
are depicted in Fig. 8. The 2D polar plots of antenna patterns in. 
E-plane and H-plane are shown as well. Here we have only 
showed the directivity (maximum gain) of the antenna (without 
taking the mismatch loss into account). From Fig, 8, it can be. 
seen that the antenna has symmetrical patterns about YOZ 
plane with a maximum directivity of 1.8 dBi at 0.9 GHz, 3.5 
dBi at 1.8 GHz and 3.3 dBi at 24 GHz. The antenna is more 
directive towards the long arm direction at 1.8 GHz and 24 
GHz with the half-power beam-widths (HPBW) of around 174° 
and 185° respectively. The HPBW is about 96" at 0.9 GHz. 

Therefore, the proposed broadband OCFD antenna has 
obtained high impedance over a wide frequency range. The 
proposed design is just an example to illustrate the proposed 
new method. The details of the dipole could be modified 
according to the frequency of interest 


IV. RECTENNA INTEGRATION 


A. Rectifier Configuration 

‘The proposed high impedance OCFD antenna may directly 
conjugate match with the input impedance of a rectifier over a 
wide frequency band. The rectifier should only consist of few 
circuit components for rectification, DC storage and output. A 
single shunt diode rectifier is selected due to its very simple 
structure and high conversion efficiency [3]. The 
configuration of the single shunt diode rectifier with a dipole 
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Lead Free Status Lead Free 


RoHS Status 


RoHS Compliant 


The MMSD301T1. and NMSD701T1 devices are spin-offs of our popular MMED301LT1, and MMED7DILT1 SOT-23 devices. They are designed for iah- 
efficiency UHF and VHF delector applications, Readily avilable to many other fest owitshing RF and digital applications 


Extremely Low Minority Carrier Litetme Very Low Capacitance Low Reverse Leakage AEC Qualified and PPAP Capable S Prefix tor Automotive and Other 
Applications Requiring Linîqus Site and Control Change Requirements Thess Devices are Pb-Free, Halogen FreelBFR Free and are RoHS Compliant 


XX = Specific Device Cade SMMSD7OITIG - Date Code = Pb-Free Packet 


Rating Reverse Voltage MMSD701T1G, SMMSD701T1G Forward Current (DC) Continous Forward Power Dissipation 
Temperaturo Range Symbol VR Value to +150 Unit Vde MG 


5C Junction Temperature Storage 


Parts Required: Circuit Diagram: 
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`` Fahnestock Clips. 


AU turns of plastic coated wire tapped 
L7 every 5 msan а Quaker Oats Вох 


Aligator 
Clip 
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Earphone 


To Ground 
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menok 
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Ricevitore a cr 


Un progetto di С 


Seguendo l'invito di Leonardo ho realizzato questo semplice ricevitore a cristallo per FM (fare clic sullo 
schema qua sotto per vederlo ingrandito). 
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New idea - You can make Solar Cell from LED (Free Energy ) 


Instructions for using, 
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Unscrew to remove 
or turn crystal 


Crystal holder Cat's whisker 


Ball - rotates in housing 


s Shaft- slides 
M through ball 
inal 
Terminal Operating 
le Sem > handle 
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Modern diode (7:5 X 2-5 mm) 


Majoritatea componentelor active folosite in circui- 
tele electronice moderne sint dispozitivele bazate pe 
semiconductoare. 

Cel mai simplu dispozitiv este dioda punctiforma cu 
germaniu. Ea are proprietatea de bază de a se com- 
porta са Я cum este conectată direct la o sursă electrică 
de curent continuu (plusul sursei la plusul diodel) si 
са un izolator, cind este conectată invers la aceeaşi 
sursă (plusul sursei la minusul diodei), ca in figura 2.9. 


-PN- Diodá stabilizatoare 
ФИ 0045 varicap 


Pi- Dioda luminiscentá LED 
L4 
PH Fotodiods 


FIG, 2.10. 


Tipuri de diode semiconductoare 


FIG. 29. 


Dioda punctiformà cu germania 


FIG. 2.11. 
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Lead sulfide crystals, also called "galana" 


Crystal detector, the lever was used to position ihe spring contact on a crystal face 
capable of performing the radio signal detection, 


Yeah , but how does a galena radio work? Here is the constructive scheme of a receiver of this kind, obtained from a book of popular radio comm 
10 the knowledge of the radio, ed Hepep 1943): 


ANTENNA 


Fig, 13.5. - Realizzazione pratica dello sehema di fig. 13 


della bobina d' 


con agel 


Many of the younger generation never had the pleasure to have, or lo even see 
a real beautiful crystal detector as shown on Picture 1. A detector like that was 
the product of the сапу 19205, and it was an expensive, quality, well made 
product. They were usually hands assembled with machine made components. 


This particular "Ernest Roger" detector device is built on an insulated base, 
either wood or most likely of Bakelite, the most widely used and only available 
plastic material at the times. 


OddMix.com 


= = Many of the younger generation never had the pleasure to have, or to even see a 
Picture 1. "Ernest Roger’ Crystal — real beautiful crystal detector as shown on Picture 1. The new generations are 
detector from 1920 much too involved with technology and playing on their computers or going to an 
online University. This excellent detector holder used copper, brass and bronze generously for the crystal holder and for 
all of the electrodes. 


The most often used crystal in this and similar detectors - then and now - was pyrite or galena as shown in the 1925 listing 
in a table in the "American Mineralogist” publication, that has a listing of thirty three minerals catalogued with rectifying 
detector properties. 


‘Among the very first commercially produced diodes is the 1N21B shown 
оп Picture 2. It is more than curious, that this "diode" is enclosed in a case 
‘on which there is a slotted screw-head is just visible on the wide side 
(lower right), That screw is connected to а fine "cats whisker" steel wire, а 
few turns of a spring-like device, terminating in a point that is in touch of 
the germanium semiconductor material connected to the top left diode 
terminal. 


The arrangement is much smaller, and more diode like, then the delector 
on Picture 1., but it made in a very similar arrangement, which has 


became known as the point contact diode. From these and similar OddMix.com 
germanium diodes, evolutionary progress leads us to current PN junction. 

Silicon, Gallium Arsenide or other more exotic semiconductor materials Picture 2. Early point contact diode with 
which are the achievement of the latest scientific age and many years of adjustable srew 


steady experimentation, research and development 


m-— Picture 3 shows the cross section of a hermetically glass enclosed, point contact 
cat wy зла diode. If the left side, point contact terminal would be attached to a screw and a 

[short spring, and the glass envelope would have a threaded metal part in ît, the 
Picture 2 and Picture 3 dovices would be noarly identical 


These point contact “cat's whisker” devices, are stil made occasionally because 
of their very small capacitance. As it was discovered early on, they are highly 
useful in high frequency electronics. All the way up to microwave frequencies 
— سے‎ they useable, The simplest radar detectors usually made with a simple horn 
Picture 3. Point contact diode ^ antenna, a diode similar to Picture 2 and Picture 3 and a transistor amplifier. I 
the designer Keeps it simple, and don't use a local oscillator, such radar detectors 
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753 WIRING DIAGRAM AND DETAILS OF RECEIVING SET 


FIG 2. RECEIVING SET, WITH ANTENNA AND GROUND CONNECTIONS 


J- LEAD-IN WIRE А 
K- LIGHTNING SWITCH 

L- GROUND WIRE. 

N- CEADTORELOVING SET 

O- INSULATING TUBE 

P- RECEIVING 

9- GROUND TOR FR RECLIVING SET 


Д4 


A-SCREW LYE H- КОРЕ 
B-ROPE. 1 - SCREW EYE 
J-LEADIN WIRE 
K- LIGHTNING SWITCH 
т GROUND. mE. 
Ne GROUND 
LEADTO. RECENING SET 
5. INSUCKIRGTUBE, 
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Plastic borrel stereo 

line socket (see Fig.11) Wooden 
board 


Fig. 14 Suggested component arrangement for elementary crystal set 


(Wires not connected) 


Soldered Winding 
Flexible lead 

en Terminal block 

Headphones; y 

ва ES B 

lop = А 
(Wires connected) (iii) Alternative mounting 
(i) Circuit 
To variable capacitor (see Fig. 14) 
Turn number о юго. pues poli Connections to inductor iens em 
i 


as connexions ond support 
Ж Turn number 5 18 25 35 


(Ends cleaned 
ond tinned) Terminal block inductor E 
Sioa supported on 

(ii) Сой tappings and mounting receta DOM Flexible lead Prec ad 


(iv) Suggested component arrangement 


Fig. 16 Circuit with topped inductor * 2-49 SWG, 20-18 AWG 


required) and a flying lead for the diode, these components 
are shown in Fig.16(iv). This is doing the job properly, there is 
no reason however (except for unreliability of contact) why 
both aerial and diode flying leads should not terminate on 
crocodile clips and be clipped onto the chosen taps as 
required, 


Earth is connected to terminal 1 and the headphones to 11 
and 12. Both the aerial and the diode lead are tried at 
terminals 2 — 9, а game of “poke and hope" but one which. 
can be rewarding. Remember that generally but not always, 
the tappings with the lower numbers reduce loudness but 
increase selectivity. Aerial to terminal 8, diode to 9 brings us 
back to Fig.13()) of course. 


52 SWITCHED SELECTIVITY 


A technique of selection of aerial and diode tapings by means] 


of rotary switches has much to recommend it especially if 
setting changes are likely to be needed for reception of 
different stations. In this case two single-pole 8-way switches 
are required, usually obtainable as 12-way so leaving 4 spare. 
The drawing symbol shown in Fig.17 speaks for itself with 
regard to its action and it may be found from catalogues that 
there are two types of action, by which is meant the manner 
in which the switch changes over from one contact to the 
adjoining one. Break before make switches disconnect one 


circuit before the next is connected and make before break | 


have a change-over period during which both circuits are 
connected at once for a short time. Either type is suitable for 
us. A knob to rotate each switch is also required, a small one, 
say 2 cm diameter or less is ample, if with an indicator line or 
pointer, so much the better. The modifications to Fig.16 for 
switching are given in Fig 17. 


With such rotary switches a search for the optimum arrange- 


Rotary aerial 


Aerial switch 


Fig. 17 - Switching aerial and diode leads 


variable capacitor, the two switches and the headphone socket, 
the latter must then be of the chassis type. A pair of terminals 
for aerial and earth completes the receiver. On the panel the 
two rotary switches are easily labelled 1 — 8 but we are still 
uncertain about a tuning dial because we may not have the 
right variable capacitor for the inductor, this is the subject 
of the next section. 


$3 GETTING THE RANGE RIGHT 


This is where we pause in receiver construction to remove. 
some of the confusion which may still exist with regard to 
the tuning ingredients, wavelength, frequency, inductance 
and capacity, each of which has some bearing on the others, 
to fit together these four pieces of the puzzle, so to speak. 
For most erystal sets the inductance is fixed according to 

the variable capacitor available and we tune the receiver over 
the range bv rotating the variable capacitor knob over half a 


Capacitor plates Capacitor plates 
fully open (0°) fully meshed (180°) 


Fig. 18 Approximate capacitance and frequency values for 365 pF variable capacitor and 230 ин coil 


E ir-cored transtormer* 
(i) Circuit 


liii) Moving inductor Ly 


То variable capacitor C, 


capacit To variable capacitor C; 
(first section, fixed plates) ет = d i 


(moving plates) (second section, fixed plates) 


Diode and 
matching 
transformer 
os in Fig. 16у) 


Diode fl ا‎ e Terminal block 
lod oe (fixed) 


Terminal block 
(movable) 


(ii) Arrangement of inductors 


Fig. 21 A double-tuned crystal receiver * See Section 2.4 


‘Support wire Aerial 
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/ ‘Span (preferably 15 to 18 m) ——> 
Dow 


Aerial (Fixed os high 
— оз possible to 
pole, ree or 
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(i) Outdoor Aerial 
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(ii) Attoching aerial to insulator fiii) Room aerial 


Water pipe. Copper pipe 


Earth lead to receiver. 
Several turns т 
of wire. i 
(finally secured i 
by hose clip) i 


(û) Earth connection to water pipe fv) Lead bolted to earth spike 


Fig. 12 Aerial/earth systems 


Fig. 11 Matching a high impedance receiver to low impedance headphones 
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19 Stine BiFILAR) 
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BALUN ÈI Antenne Long Wire 


Beverage antenna 
Antenna Long Wire 


9 spire trifilari 
filo rame smaltato 1mm A 


TOROIDE T-200/2 


Antenna Long Wire or Beverage 
(450 - 550 0) 


RTX 50-75 ohm 


Bal-Un 2:1 per antenna DEL 


Autoformer, not a 
parallel transmission 
line — Ruthroff balun 
(voltage) 


One or more parallel transmission 
Son- lines, connected various ways — 
= Guanella balun (current) — соге is 


used solely for choking action 


Baluns W7KVI 03/16 2: 


“ x F/B: 0.00 dB; не: 


Coax is unbalanced ..... 


COAXIAL CABLE 


brad shield fol shield 


... Ladder line is balanced 


Coax is unbalanced, while ladder line and open wire feeder is 
balanced, as long as it is used properly and is kept away from 
metal and “earthy” materials 


it 


Types of Parallel Line 
— Open Feeder or Ladde 
line 
* Typ 450 and 600 ohm 
— Twin Lead 


* Common for (old) 
outdoor TV antennas 


— Window line 


* Commonly available 
today 


Convert para e EE - = 
feedline n p^ 


[БЕ 


Choke RFI 
) toroide 
cavo RG-58 


5+5 spire 
controfase 
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2.Insert metal electrodes and attach multimeter leads [cop- 
per (+), aluminum ()] For measuring direct current voltage: 
set multimeter function switch to “ОСУ: 20" take a reading 
in volts DC. for measuring direct current: set multimeter func- 
tion switch to "ОСА: 20m” take a reading in milliamps (mA) 
DC. 


Lawn battery (summer INSET: Marsh mud battery. (Cirdles show position af electrodes.) 


Calculating Earth Battery Power (W = 1* V) 


EXAMPLE: A lawn battery in late summer (little rain) 
produces a 0.65V, 0.2mA current. A battery power 
calculation of 0.00013W (0.13mW). 


F/B: 0.00 dB; Rear Айт 120 dea, Elev ED den. 


1: 1 Ruthroff Voltage Balun 


BALANCED 


UNBALANCED. 


* 450 Ohm ladderline. 


The Ruthroff or voltage balun is another type. Voltage baluns 
balance the voltages. Current balance is considered to be superior 
to voltage balance. Voltage baluns should not be used in lines with 
high SWR. They have the narrowest impedance and frequency 
range of any balun type. Properly designed voltage baluns have 
low common mode impedance. Properly designed current baluns 
have high common mode impedance, and provide better balance. 
If you want to stop common mode currents flowing on your coax a 
current balun is a better choice. But in the Carolina Windom, which 
uses the vertical coax as a radiator you WANT common mode 
currents, so a Ruthroff voltage balun is better. 


Z N F/B: 0.00 dB; Rear: Azim. 120 den, Elev. БО deq 


1:1 Guanella current balun 


BALANCED 


UNBALANCED. 


* 450 Ohm ladderline 


A Guanella or current balun is very common. Current baluns stop 

RF from coming back down the outside of the coax shield, and are 
so called that because they "force equal currents in each side of a 
dipole" 
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I cut a hole in the side of the balun then cut the end off a piece of coax cable I had and soldered it to the contacts of the coax connection. 


EXAMPLE: W1JR (Reisert) Cross-Winding Method 


BALANCED 


UNBALANCED 


Balun 1: 1 for HF 


El Voltage balun (Сое) 


10-15 trifilor burns on ferrite rod. 


p= 


500. 
Unbalanced 


500 
Balanced 


1:1 Voltage Balun on Ferrite Rod - MOUKD 
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Flat Earth CON SPIRES! Cathedral Spires Are Secretly Atmospheric Electricity Ma 
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Charaina from the power lines. 
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Modern lightning conductors: an illustrated 


» MODERN LIGHTNING CONDUCTORS. 


surface of the joint need not necessarily exceed that of the cross 
section of the conduc- 
tors, The joint should 
Ле put together pre- 
viously by screws or 
rivets, and the soldered 
joint, expecially if wed 
in underground werk, 
should be carefully pro. 
tected fram local elec- 
trical action by tarred 
торе. Stranded iron com- 
ductors can be connected 
(as previously described) 
hy use of а box joint: 
the box, Fig. 2А, mast 
be of the same metal as 
the conductor 
Матев. Particular 
attention must be paid to 
the necessity of making 
permanent joint to the. 
spindle. А clamp is 
prepared of the same 
‘material as the spindle, 
amd is furnished with 
two bolts to tighten ; if 
en is шей it is well to 
Tine the clamp with a 
piece of sheet lead. The 
conductor is sweated into 
a socket which is fitted 
with an eye, through 
Which one ofthe tighten- 
ing bolts passes. In the 


BARTH CONNECTIONS. " 


еме of the vanes of churches and those fixed in inaccessible 
positions, two separate clamps should be used. 

Internal Masses of Metal.—Roof trusses fitted with 
longitudinal iron tie rode will, as а rule, be found to be electrically 
connected, but should this not be the case each truss must be 
joined to the conductors, AN large and long masses of metal, such 
as beams, girders, roof trusses, tie rods, hot water systems, traveller 
ways, beisting crabs, engines, boilers, large machines, and ventilators 
fed in the interiors of buildings, should be connected to all con- 
ductors that pass near them, and as far as pomible with one another. 
"The discontinuous parts of traveler rails should be connected by 
straps, or in some cases tramway bands might be шей. If electric 
light vires are run in tubes, such as the " SIMPLEX,” this should be 
‘earthed. Metallic contact between lead or zinc sheeting and fashings 
should be carefully studied, and for special work strips of sufficient sine 
shouldbe either burnt on to lead or soldered in such а way that the 
Joint will sand rough usage, and allow for expansion or contraction. 

Earth Connection. / i essentia? thet the lower extremity 
f the conductor be buried in permanently damp i; hence proximity to 
Painter piper, and o drains, iz desirable. П is a very good plat to 
mabe the conductor hfureate lae Blow the поры of the ground, and. 
adopt tow of the folowing methods for securing the escape of the 
рн into the earth, А strip of copper tape may be Ind from the 
Бадин ofthe rod to the nearest gas or tito main —ent vers tna lead 
pipe be тобот t ít vr а tape may be soldered oa shat of oper 
3 fiet by 3 fact ond jg бий thick, barin in permanently wet тит, and 
тобой by cinders or cobe ; or тану pars of the tape may be laid in 
а тей filed with cake, tubing care that the surfaces of capper ат, at 
бн the prevons oases, not dens than 18 square foet. Where iren ir maed for 
Hla rod, а galvanised iron ple of similar dimensions shouldbe струей. 

"The use of cinders or coke appears to be questionable owing to 
the chemical or electrolytic effect on copper or imm. Charcoal or 
pulverized carbon (such as ends of aright rods) is better. A tubular 
earth consisting of а perforated steel spike driven tightly into moist 
round and lengthened up to the surface, the conductor reaching: to 
the bottom and being packed with granslated charcoal, gives as mach 
effective area as a plate of larger surface, and can easly be kept 
moist by connecting it to the nearest rain-water pipe. The resistance 
‘of a tubular earth on this plan should be very low and practically 
constant "—Lighening Research Committe, 1905. 


Figure 2.3. The lightning rod that Toaldo de- 
signed for the church of San Marco in Venice. 
Giuseppe oaldo, "Del conduttore elettrico posto 
nel campanile" (Padua. 1776). Franklin Collec- 
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Gilded Temples Are Secretlv Atmospheric Electricitv Masts 
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When To Tune 


and Where 
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From M.J. Rycroft et al., JASTP, 2000 


— > ELECTRIC CURRENTS 
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+ mesophere 
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boundary layer 
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From R.G. Harrison, Surveys in Geophysics, 2004 


Blyant med ledning tilsluttet grafitten 


Stel hornindforing 


tesla radiant collector/ion collector with pencil 


Two wires 
different colours 


А npn erae] A light emitting diode (LED) 
This one is a 6C337-+40 - Any colour, but not flashing 
but ony kind wil do 


/ А ко Resistor \ 
کک‎ Y 


Solder the КО Resistor to 
either of the unsoldered wires 
coming from the inductor, 


Solder the other end of the 
resistor to the base lead of the 
transistor: 

On the transistor used here, 
that is the middle lead. 

Cut off the spare ends of 
leads. 


Solder the anode of the LED 
(the longer leg) to the collector 
lead of the transistor AND the 
remaining wire from the 
inductor. 

Cut off the ends of the leads. 


Solder the other leg of the LED 
(the cathode) to the emitter 
lead of the transistor 

Do NOT cut off the LED leg. 
(Don't могу if you have cut it off - you'll 
just need to solder another wire to this 
leg so that you can connect it to the 


battery) 


First you need q ‘dead’ battery 
= that means one where the 
voltage is less than 1.3V. 

You сай see that the batte 
used here has а Voltage p 
over V. 


Connect the two Soldered wires 
coming from the inductor to 
the positive (+) side of the 
battery. 

Connect the uncut LED leg (the 
athode) to the negative (-) side 
of the batteru. 


The chip is soldered onto the legs of the 
LED and then the wire between pins 1 and 
2 is eut out so there is no connection. The 
inductor is then soldered so as to bridge 
pins 1 and 2. I soldered the inductor on 
before cutting out the wire but it might be 
easier to try some other method. 


As I said previously, this is a tedious 
solder job, and the SOT23 IC is easily 
damaged (ask me how I know!) It takes 
patience and a steady hand to assemble 
these few parts. 


This circuit would work for the LED 
indicator in the 1.5v boosters and would 
most likely be a better choice than the 
Joule Thief that I posted previously. 


‘Amplified power output :) 


| + 


213904 
Transistor 
1k Resistor 
Li 
RJ 
3 
2 
8 
4 $0 
Toroid bead 


On/Off 


Toroid 


The CIRCUIT 

The circuit is very simple. All the work is done by the 5252F chip. 

It contains an oscillator, a high speed diode and a power transistor. All these components 
inside the "IC" that looks like a 4-leaded transistor! 

This IC is smaller and cheaper than all the parts individually and is less expensive than the 
compatition (that costs 70 cents). 

We can produce a complete project for a few dollars and it has two "test features.” 

You can place a LED across one of the LEDs on the board and find out the colour as many 
LEDs come in a "clear-as-glass" package and you cannot tell the colour until they are 
illuminated 

The other feature is INDUCTOR TESTING. 

The current taken by the circuit changes according to the value of the inductor. 

You just need a few reference values and you can work out the value of an inductor within the 
range of the inductors you have used as samples, or slightly higher or lower values. 


white LED 


The layout using component pictures. 


Using a 220uH, the circuit takes 13mA and illuminates 2 white LEDs very brightly. 
Using 100uH the circuit takes ЗОтА and the LEDs are really the same brightness. 
Using 33uH the circuit takes 80mA and the LEDs are just about the same brightness. 


Obviously the 220uH creates the most efficient circuit. 
The QX2R2F {< ranahle nf deliverina mare than 100тА ta the | Eye hirt we anly need 


Watson's 2 Transistor "Joule Thief" V. Booster 


Uses 2N3904 for output. Coil is 180 microhenry, 
2.5 ohm RF choke (green blob) 


C1 1nF or 
1000pF "102" 


e T 180 uH, 2.5 ohm 
100uF e p choke _ 


bypass 
capacitor 


White LED 


current 
sense 
resistors 


www.rustybolt. info 
Jan 29, 2012 


Watson's Version of "15у Joule Thief -Blinks. Led" у: 
Taken from http://www:youtube. ocu Gua 191 14, 2012 


My version does boost 
the voltage and light the 
LED, but it doesn't blink. 


Two 180 uH in 
parallel =90 uH 


spot ' This wiring Diágram.is 
Watson's Corrected Мегѕіоп;аї 
1.5V AA cell below 


Watson's Joule Thief Pictorial Diagram 
http://rustybolt.infoAwordpress/?p=128 2011 Dec 07 


Coil 
Core = "TL 
Fall Rite 1.5 Volt AA Cell 
2673002402 
12 Turns 


24 AWG 1k 1000 ohms 
- mitter 
Bifilar brown, black, red, gold AEn 


Wound ہے‎ aS 


TN 


i$ _ Transistor; 

Col NPN General 

ector Purpose, 
PN2222A, 
2N4401 


Joule Thief Pictorial Wiring Diagram Dec 11, 2009 


FERRITE 
TOROID 


Flat spot 


for 2N4401 AA or AAA cell www.rustybolt. info 


Watson's True 2N2222 Joule. Thief: - Oct 3172010 Boo! 
Not very good performance from'an expensive:transistor 


Resistor is. 620% * sex a eal 2422221 inthe 
ohms, with à "102". P / 10-18 metalcan package! 
“1000 BE Speedup, Ы * габоі 10:times the price. - 


Seapacitori in 
с parallel. : 


“Of the plastic. package. 


Coil consists of two 10 foot 


Watson's Solderless „ Joule Thief Oct 25 2010 
, lengths of insulated 


White or blue LED 


2N4401 NPN transistor am telephone wire wound 
1000 ohm resistor í "ANE around a AA cell and tied 


JASN 


with wire ties. 


Watson's 'Toroid Free’ Air Core Joule Thief 


-=w 2.2k Red, 
Red, Red, 
Gold 
\ 


rustybolt.info/wordpress/?p-2872 Мау 21, 2012 


23904 NPN Tronsistor 


Terminals 


Transistor Terminals 
vee) 2N3904 
(NPN Transistor) 
LED Terminals 


Negative Side (Cathode) 


Flat Edge —. . — A 
D 


РР „ай 


\ 
Postive Side (Anode) 
Long VVire 


Ferrite toroid core 
with two lengths of 
small diameter wire 
e.g. 26 gauge. 

30 gauge, ... 


resistor 
mE Oe 
mI 


one leg is longer 
than the other 


flat side is facing 
out of the page с 4 


p S.) 


AA battery 


transistor LED (Light Emitting Diode) 


2N4401 


(C - Collector, B - Base, E - Emitter) 


2n3904 
Transistor 


1k Resistor 


Toroid bead 


On/Off 


COSMIC VIBRATIONS 
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Reich's Orgone Accumulator Box 
Cutaway View of Box Layers 


Key: 4 Positive Orgone (Etheric) Energy (aka,,"OR*/ "POR 
_ Deadly Orgone (Negative Etheric) Energy (a ka. DOR") 


@rgonite.info 


How to build a Don Croft ORGONITE CLOUD BUSTER 


Refer to ( Part 1 - 2) How to Make an Orgonite CloudBuster: 
http;//www.youtube.com/watch?v-cCn1DO2Rj6k 


if and ene ang 


Six 5' lengths of copper pipe 
When the orgonite base of th 
cloud buster is complete, fix 
the top pipes to the bottom ones 
using pipe connectors, then 

fix the top spacer in place 

to provide stability. 


Pipe mE 


Six 1' lengths of copper pipe 


(1" diameter pipe) C 


2 Gallon .... plastic bucket 
(6" bottom-interior diameter, 


3" top Interior diameter) ER 


Double Treminated Crystal 
(secured into hose with glue) 


Section of 

garden hose 

3/4" - 1" piece 
(glued into end cap. 
with silicone glue) 


Tapsa aa ete ا‎ а 

еса ee Е 

СИ С 
‘cardinal directions ѕевріпо into endcap) 


в. TESLA, 
APARATON TOR TRANIWITTIN, остаци татат. 
dramas FILED 348,18 te, RENEWED WAT «мн. 


1,119,782. Patented Dec. 1, 1014. 


RARE NOTES FROM TESLA ON WARDENCLYFFE 
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New York Aug 30h 1901 
| 468 ав East Houston St 


Stanford White 
160 Fn де. 
New York Cy 


Mp Der Sto 
Many thanks for your suggestions Iam writing to Mc Pave 
“today Perhaps ne wil be able to clear he land together 


ridge Company amply because of my anxiety о have he 
work pushed through as fast as practicable | am опу too pad 
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the Wark | 
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Anyone familiar with the Wardenclylle Tower 
knows it to have been a colossal structure, Yet, few 
realize that $t was supposed to have been even larger. 
Although the exact figures are not revealed, Tesla 
‘must have drastically underestimated the cost of 
building his structure as is evidenced by the follow- 
ing response to White. 


КУ 


e 


supports 
to ground 


Fig & Qsciatng челуоншпену charged deme 


лена, North Carolna 2046 USA 7 


№. TESLA 


APPARATUS FOR TRANSMITTING ELECTRICAL ENERGY. 
APPLICATION FILED JAN. 18, 1992, RENEWED MAY 4, 1907. 


1,119,782. 


SPHERICAL METAL рр. 
PLATES mrî 


TERMINAL 


‘This patent was the result of Tesla's 
many high voltage transmission ex- 
periments at Colorado Springs dur- 
ing the carly 1900’s. It served as the 
basis for the construction of the 
femous:-'Waldencliff Tower,” 
which was intended to become a 
transmission station for wireless elec- 
trical power. 
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Patented Dec. 1, 1914. 
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WATCH YOUR TAOUGHTS THEY BECOME YOUR нохо, 
WANGH FOUA WARIS 


WATCH YOUR FEELING! 
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The Immortal jellyfish (Turritopsis dohrnil) is capable of biological immortality. 


Its one of faw known species capable of reverting completely to а sexually immatura, colonial polyp 
stage after having reached sexual maturity as a solitary (ree-foating) individual (called a medusa), 


| Theoretically, this process can go on indefinitely, effectively rendering the jellyfish biologically 
immortal 
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Figure, Puthvays of transformation from medusa into polyp Fate 
‘of steed medusae up to 124етасіе stage (left side), and alternative 
transformations of stressed or spawning medusae from a Lenta or 
\блемаде stage (right side). The final product is alway the polyp colony 
(bottom), directly or through a resting stage 
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The AquaFuel(tm) Generator 
By Jean-Louis Naudin - 12-08-98 


Water filtration unit 
"Apic Monofilter" 


Anti-Scale cartridge 
for "Apic Monofilter" 
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BingoFuel Reactor v1.1 - The components for the reactor and and reaction chamber 
(c) 2003 by Jean-Louis Naudin - Email: Jnaudin509@aol.com - http://www. jinlabs.ong 


-— 
2 x 1 meter of thin — ] 
1.5 mm?multiple wires - 


sheathed with SILICON | 


2 bross connectors 
22 mm length 
6 mm inner diam. 


E. A 6x25 mm nut and bolt 
j 
2 carbons rods SS 


Smm diom. S7mm longi) NE ® (5) jj "очна note (зох 18 mm) 


for the electrodes support 


2 plastic tubes "5 — 


2 mm diam ® — (4) 2 steel rods 


1.5 mm diam. 100 mm length 


BingoFuel Reactor v1.1 - The components for the plasma igniters 
(©) 2003 by Jean-Louis Naudin - Email: Jnaudin509@aal.com - http://www. jlnlabs.org 


Carbon rods 


ZINC 
CARBON 
BATTERY 


PLASMA 
IGNITERS 


REACTION 
CHAMBER 


BingoFuel Reactor v1.1 - (© 
Email: Jnaudin509@aol.com - ме jy rey jlnlabs.org 


The BingoFuel Reactor v1.1 by Jean-Louis Naudin - 04-10-03 
(c) 2003 JL Naudin - Email: Jnaudin509@aol.com - http://www. jinlabs.org 


RANGER” 9500 21 6 Honda ОНС GC 160 98 75 58464 30 x 


A 5 HP Electrical Generator powered by the BingoFuel Reactor v1 
April 15th, 2003 - (c) 2003 JL Naudi Email: Jnau 


A 5 HP Electrical Generator powered by the BingoFuel Reactor v1 
April 15th, 2003 - (c) 2003 JL Naudin - Email: Jnaudin5096. 


Materials: 


1. Fluorescent Lamp Protector Sleeve — used to make the two Leyden jars. 
2 Staircase Balusters — these will be the supports for the rotating disks. 


3. 18° Bronze Brazing Rod – will be used to fabricate all of the conductors. If you can't find this at your local 
hardware store look for a welding supply shop, they are sold by the pound and are incredibly useful for 
many things even if you don't own an oxyacetylene torch, 


4. Fiberglass Driveway Marker Rod — Make sure it's round and 5/16" in diameter. these will be the shafts апа 
insulated supports. 


5. 3/8" OD Thin Wall Brass Tubing — one 3' section 


6. Knick-Knack Shelf Kit — approximately 24° by 6“, You can use any %* board you desire, the shelf included 
has а nice rail that will add to the overall look of the project 


7. Inline Skate Replacement Wheels — Quantity 2. 

&. Lamp Parts — You will need a selection of lamp parts which may vary depending on what is available at 
your particular store. Pictured here are pull chains, finials, and ball nuts used to make parts of the charge. 
collector combs and discharge electrodes. Also pictured are cabinet knobs which were not used in this 
project but would make good alternatives, See the charge collector construction step for details 

8. 1" Copper Pipe Hangers — These youl find in the plumbing section, they sre copper plated steel 

10. Solder wick (not pictured) – for the neutralizing brushes, you might have to visit Radio Shack for this. 

11. Rubber feet - Quantity 6. 

12. Clothes Line Pulleys - must be plastic 


13 3/16" Acrylic Glazing — enough to cut (2) 14" circles from. Polycarbonate will work too and is easier to 
work with but costs more than twice as much. 


14. Aluminum tape (not pictured) — found with the duct tape and HVAC supplies. get the kind with the peel off 
paper backing. 


15. Rubber O-ring belts (not pictured) — available from Mc Master-Carr. part number: 34115К258 about $15 for 
в package of eight 


The total cost of purchasing the materials new is about S100. However, these are all relatively common items. 


Disks and Drive Components 


Make the cutting toot: 


1. To cut the two 14" acrylic circles we will first need  wimshurst-circle-cutter-inset-jpg 
to make a tool. Cut a 12" length of wood %7 
square. Pine will work but hardwood is preferable 

2. Drill a pilot hole near one end and press or drive a 
#6 penny nail through the stick so the point sticks 
out about %7. 

3. Drill a second hole exactly 7" from the first and 
insert another #6 penny nail into it 

4, Use a fine metalworking file to shape the point of 
the second nail as shown. You want to make a 
chisel point with a slight undercut on the leading 
face. 


Cut the acrylic disks: 


1. Lay out your circles with a compass to be sure ааа 
they will both fit on your sheet of acrylic. 

2. Drill a 1/8° hole in the center of your circle. Be 
gentle when drilling acrylic, И cracks easily. 
Polycarbonate is quite a bit tougher. 

3. Working on a carpeted floor, insert the unmodified 
nail in the center and begin scoring your circle. Cut 
about a quarter of the way with each stroke and 
work your way around the circumference. 

А Ifthe cutter sticks, lif it out and move to a different 
spot. 

5, When you think you've gone about halfway 
through, flip the acrylic sheet over and cut from the 
other side. You may end up flipping the sheet 
several times before the circle pops tree. 

6. Clean up the edge of the circle with some 400 grit 
запа paper and set them aside. 


Cut belt grooves in the skate wheels: 


wimshurst-skate-wheel-groove jpg 


1. Gently clamp or strap your drill to a workbench as 
pictured. 

2 Assemble a mandrel from a 5/16" bolt and some 

large (fender) washers, when assembled the entire 

wheel must spin, not just the bearings. 

Chuck the assembly into the drill. The wheel 

should turn toward you and the speed should be 

fairly fast. 

With а crosscut bastard file make a 4 wide flat on 

the wheel and then switch to a rat-tail file to cut the 

grove. Apply light and even pressure to the file 


e 


ES 


Attach the skate wheels to the disks: 


wimshurst-skate-wheel-mount jpg 


1. Use a step drill bit ike the one pictured to increase 
the size of the hole in the acrylic disk to 5/16". 
Remember, be gentle and go slowly because 
acrylic is easily cracked 

2. Remove the washers from the wheel and use the 
5/16" bolt to center the wheel against the disk. 

3. Drill (4) 1/8" holes through the disk, don't drill into 
the wheel 

4, Switch to a 3/32" bit and drill partway into the 
wheel in 4 places. 

5. Finish the holes with a counter sink. 

6. Now remove the 5/16" bolt and drill the center hole 
out to У or 5/8" using a step drill, you want the 
edges of the hole completely clear of the rotating 
parts of the wheel bearing, 

7. Install (4) small counter sunken screws, tighten 
these so they just touch the disk, the disk must. 
remain as flat as possible. 


Cut the sectors: 


wimshurst-sector-cutting jpg 


1. Decide how many sectors you are willing to cut. 
I'm rather lazy and opted for fewer sectors, 16 per 
disk. If you decide to make 24 or even 22 sectors 
you'll have to make them smaller but you will be 
rewarded with longer sparks. 

2. The sectors are cut from aluminum tape. Make a 
template from a piece of plastic milk jug and trace 
each sector. Cut them individually, don't be 
tempted to stack multiple layers of tape; the cut 
will end up ragged and will bleed charge away into 
the air. 

3 Tip: I found it easiest to use an X-acto knife and 
straight edge to cut the long sides and then switch 
to scissors for the curved ends. 


Attach the sectors: 


1. Lay out a circle on a piece of foam board. 

2 Draw radial lines to correspond with the number of 
sectors you've chosen 

3. Place your template centered at 6 o'clock and 
trace it. The large end should face out and be 
about %47 from the edge of the disk 

4. Set the disk on the foam board and insert push 
pins around the circumference so it tums in place. 

5. Carefully peel and stick the sector in place It's а 
good idea to make some extra sectors and 
practice this operation first. A length of fiberglass 
rod makes an excellent burnishing tool. 

ê. Tum the disk опе line to the left and repeat. 
Always index the line to the first sector you stuck 
down, this will help make the spacing as even as 
possible 


wimshurst-affix-sectors jpg 


Prepare the drive pulleys: 


N 


o 
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wimshurst-drill-puliey.jpg 


Remove the pulleys from their cages by drilling out 
the rivets. 

Use the step drill to entarge the holes to 5/16". Drill 
from one side, then the other to enlarge the full 
depth of the hole in the pulley. Note: The use of 
the step drill is especially important here because 
of its self-centering characteristics. 

Cut (2) 7" lengths of fiberglass rod, slightly bevel 
the ends with a file to prevent chip out. Be careful 
of the glass fibers, they can be really irritating! 

Drill the splines out of the window crack bore with 
a regular 5/16" drill bit. Clamp the crank in a vise 
and go slowly; making sure the bit is in line with 
the axis. 


Cut and drill the supports: 


wimshurst-dril-uprght jpg 


1. Cut 12" offof each of the staircase balusters, 
Choose the end that you think looks best. On my 
prototype machine I used both ends of the same 
baluster and thus had two different style supports. 


2. Clamp the two supports together as shown and 
drill 5/16" holes 3 74" inches from the bottom 
(Square end) and 11" inches from the bottom. 


3. The lower hole will need to be reamed out so that 
the fiberglass axle turns freely in it. Use a slightly 
larger drill or rat-ail file for that. You can аво drill 
it larger and insert plastic bushings for smoother 
operation. Alternatively you can bore it out with а 
step drill to match the diameter of a pair of skate. 
bearings — this works exceptionally smoothly апа 
is what | ultimately did to my own machine. 


‘Attach the supports to the base: 


\wimshurst-screw-uprights jpg. 


1. Draw a line parallel to the back of the base 2 1° 
in, this is not quite to the center. Draw a second 
line perpendicular to the first on the center of the. 
base 


2.Cuta 1 У gap in the rail on the center line, as 
pictured. 


3. Drill (2) 3/8" inch holes through the base on the 
center line 5/8" from the front and back edges, 


4. Use 2" drywall screws and large washers to 
attach the supports to the base. The combination 
of the large washer and 3/8" hole will allow you to 
adjust and align the position of the rotating disk 
precisely, 


5. Drill 2) 5/16" holes on the line parallel to the long 
dimension and 7 5/8" from the centerline on each 
side — these holes need to be straight up and 
down so dail carefully, use a small carpenter's 
square to line up the drill 


Charge Combs and Neutralizing Bars: 


Prepare the charge collectors 


1. Use a hacksaw to cut off the nail ends of the pipe 
hanger. The overall length should be 5" 


2 Youll find small brass ball cap nuts in the 
electrical section at the hardware store; they are 
most commonly used to secure the top of brass 
outdoor lighting fixtures. 


3. Place the small brass ball nuts on the ends of the 
hanger, heat them with a small torch and apply 
just enough solder to fil the joint. Note: Be careful 
not to overheat the pipe hanger, it is copper 
plated steel and it you heat it too much the solder 
may not adhere. 


The torch pictured is a Lenk LSP-180 butane 
toreh/soldering iron and itis a marvelous tool 


wimshurst-solder-balls jpg 


Attach the collector comb prongs. 


1. You need to make 8-12 pointy prongs down each 
side of the collector comb | stripped the 
conductors out of a 3 section of telephone wire to 
make them. 


2 Wrap the copper wire around the pipe hanger a5 
shown in the left-most example. | made 11 tums. 


3 Cut away the center portion of the wire on one 
эде only and bend the cut ends around the pipe 
hangers. 


4 Spread the prongs out evenly along the portion of 
the charge collector that will be opposite the 
sector. 


HH 


wimshurst-prongs-progression2 jpg 


‘Solder the prongs: 


wimshurst-solder-prongs.jpg 


1. Crimp the ends tightly around the pipe hanger. 


2. Use a large soldering iron to solder each joint. 
Apply sufficient solder so that when you take the 
soldering iron away solder flows down to fill the 
gap at the end of each length of wire. We want to 
avoid any points other then the prongs 
themselves 


3 Once you've soldered all of the joints cut down 
the center of the wires but don't trim them to 
length until it's time to install the combs. 


Charge collector mount: 


I made a couple of different collector mounts using 
various lamp parts and cabinet knobs. This was the 
simplest, but you may have to improvise if you can't 
find these particular lamp parts at your local hardware 
store, 


Pictured here right to left: 


= 3/8" OD thin wall brass tubing 6" long 


» 3/8" threaded collar 


* 3/6" lamp "nipple" 1" long 


* Lamp washer nut (threaded) 


© Rubber flat washer 


© 3/8" brass washer 


© 3/8" threaded lamp finial 


e #6-32 screw 


‘wimshurst-collector-assembly jpg 


Prepare the collector mount: 


1. Using the step dri. bore out one half of the 
threaded collar 


2. Screw the nipple halfway into the collar and 
insert the brass tubing into the opposite end and 
solder itin place 


3, Dril one hole straight down inte the top of the 
‘finial and thread with a 6.32 tap. Use the dril 
Size written on the tap. 


4. Dril a 1/8" hole through the body of tha finial as 
pictured, this is for the discharge electrode. 


5. Cut a ¥4" length from the extra you trimmed off of 
the pipe hanger earlier and solder it to the brass 
‘washer, this wil allow the assembly to clamp and 
old the charge collector perpendicular to the 
support. 


@ Test assemble the mount and then disassemble 
and set aside. 


Prapare the discharge electrodes: 


wimshurst-discharge-assembly Jpg 


1, Cut two 18" lengths of brazing rod and bend 
Them as shown. | bent mine by hand but you 
could bend ә 30° length around a five gallon pail 
‘and then cut it in the center for a neater 
appearance. 


2. The balls for the discharge electrodes come from 
some more lamp finials, cut them off just below 
the ball with a hacksaw These balls are about 7 _wimshurst-discharge-ball-cutjog 
in diameter. 


3. Solder the discharge balls to the electrodes; fil 
the hole with solder so it makes a smooth 
transition to the rod. wimshurst-discharge-ball-solder-prep jpg 


Note: do not solder the small bali nuts in place! 


Fabricate the neutralizing brushes: 


The neutralizing brushes are made with more brazing 
rod. alligator clips salvaged from a pair of clip-leads. 
and yet another type of lamp finial 


Bend the brush support 


1. Cut a length of brazing rod 14" long and mark it 
from either end. 


2 Make (2) 90 degree bends in the rod at the 27 
marks. 


Solder the brush support to the brush boss: 


wimshurst-neutralizer-hub. jpg 


1. Drill a hole for a set screw in the base of the finial 
and tap with the #6-32 tap. 


2. File a groove in the top of the lamp finials, these 
particular finals have a 3/8" threaded hole in the 
bottom and a small hole in the top. | think they 
are made tor ceiling fixtures that have a center 
puli string. 


3. Center the neutralizer bar on the finial and prop it 
зо its parallel to the workbench top and solder it 
in place. 


Attach the brush clips to the support: 


wimshurst-neutralizer-clip.jpg 


1. Crimp the alligator clips on to the ends of the 
neutralizer bar and solder. 


Fabricate the Leyden jar shunt: 


wimshurst-layden-shunt.jpg 


1. Cut a 22" length of brazing rod. 
2. Make 90-degree bends, 3 %” in from each end. 


3. Solder two brass balls to the end. These are the 
large brass lamp chain pull balls, smaller finial 
balls or cabinet knobs would work here, too. If 
you use knobs be sure to remove any lacquer 
finish. 


Cut the Leyden jar body: 


wimshurst-layden-cut-tube jpg 


1. Using the miter box and fine tooth hacksaw, cut 
two 7 1/2" lengths from the fluorescent lamp 
protector sleeve. 


Cut and affix the inner plate: 


wimshurst-layden-plate-inner jpg 


1. Cut (4) 5" by 6” sheets of heavy duty aluminum 
foil. 


M 


Form one sheet by wrapping it around the tube 
and then rolling it so it can be inserted. Roll along 
the 6" axis so the foil cylinder ends up being 5" 
high. 


о 


Insert the foil into the tube so that it is 1" from опе 
end. Use a couple of rolled up sheets of paper to 
hold the foil firmly against the inside of the tube 
while you tape it in place. The tighter you can 
make it to the inside of the tube the better. 


Affix the outer plate: 


wimshurst-layden-plate-outer.jpg 


1. Wrap another piece of aluminum foil around the 
outside and tape it in place. Again, the tighter the 
better, but don't wrinkle the foil. 


Make the bases: 


wimshurst-layden-plate-bottom jpg 


1. Snap the tube ends onto the opening that is 1" 
from the foil 


2. Make the Leyden jar bases from a pair of plastic 
closet pole mounts. Drill out the center hole to 
5/16". 


Note: These are Stanley brand and | had to trim some 
reinforcing ribs off with an X-acto knife to make them 
slide into the tubes. 


Mount the disks and drive line: 


1. Slide the disk аде into а support and put on a 
50167 set screw collar, an O-ring belt. the two 
disks. the other Бей, and another collar 


2 Attach the casement window crank to the drive 
shaft, insert the bushings in the supports if you 
эге using them and slide the shaft through the 
pulleys. The pulleys should be a ight fit and you 
Wil have to twist the shaft beck and forth to get è- 
through. Dont forget about the belts hanging from 
the top shaft. one wil need a twist so thet the 
disks rotate in opposite directions. A collar goes 
оп either end of the drive shaft. 


2 Once both shafts are in place, stretch the belt 
around the pulleys. (in the picture, the belt with 
the twist is hidden behing the disk What you sre 
seeing is a reflection of the untwisted belt) 


Note: 5/16” set screw сойуз can be found at the 
hardware store but | made my own by drilling out 
в 5/16" nut and thresding a #6-32 screw into the. 
soe 


Note: | found that my machine became dificult to 
tum once й was fully charged due to the 
electrostatic attraction of the disks | cut 8 2347 
washer from s plastic milk jug and placed it on the 
shaft between the disks to remedy this problem 


Align the disk and collector supports: 


wimshurst-lineup-collectors.jpg 


1. Cut two 11" lengths of fiberglass rod and press 
them into the holes made earlier in the base. 


2. Loosen the screws that hold the two supports to 
the base and slide them around to adjust the 
disks so they line up with the charge collector 
supports. 


3. Re-tighten the supports. 


Install the Leyden jar base and inner plate contact: 


wimshurst-layden-contact-inner jpg 


1. Slide the Leyden jar bases onto the fiberglass 
charge collector supports. 


2. Slide the charge collector assembly over the 
fiberglass supports. 


3 Using about 6" of 14 AWG solid copper wire, 
form the inner plate contact, Wrap it once around 
the brass tube and form two loops in the ends. 


4. Using a scrap of the plastic tube as a guide, 
adjust the inner plate contacts so they apply even 
and gentle pressure. You want good contact with 
the foil but you don't want to rip the foil when you 
install the Leyden jars. 


Epoxy the charge collector assembly in place: 


wimshurst-collector-epoxy.jpg 


1. Apply epoxy to the end of the rod and slide the 
brass charge collector assembly down onto the 
fiber glass support rod. 


2. Set aside while the epoxy cures. 


Install Leyden jar and assemble collector: 


wimshurst-layden-complete.jpg 


1. Slide the Leyden jar onto its base, being careful 
not to tear the foil as makes contact. 


2. Line up the charge collector comb and trim the 
prongs. Test spin the disks to see if there is any 
wobble and trim the prongs to come as close as 
possible to the disks without touching. 


3. Assemble the charge collectors. 


Install discharge electrode: 


wimshurst-collector-inplace-2 jpg 


1. Insert the discharge electrodes into the lamp finial 
on the charge collector and tighten the screw to 
hold it in place. 


2. The finial should be tight enough to hold the 
collector comb but allow the discharge electrode 
to move back and forth, If it's too tight, or not tight 
enough, the support rod can be twisted in the 
base to accommodate, 


3. Wrap a small bit of tape around the end of the 
electrode and screw on one of the small ball nuts; 
this will prevent charge from bleeding off the 
sharp end. 


Install neutralizing brushes. 


wimshurst-neutralizer jpg 


1. Slide the neutralizing bars onto the upper shaft 
and adjust them to be about 45 degrees from the 
collector combs. 


2. Sectors should pass through a charge collector, 
encounter a neutralizing bar after about 1/6 of a 
rotation, and then encounter the other charge 
collector after a further 1/3 of a rotation 


3. Tighten the set screw to secure. 


Position brushes: 


wimshurst-neutralizer-brush.jpg 


1, Clip (2) 1 %" lengths of Solder Wick™ to the ends 
of the neutralizing rods so they make good 
contact with the disk. 


Mount the Leyden jar shunt and add optional finials: 


wimshurst-complete-front jpg 


1 Use small brass wood screws to attach the (2) 
acrylic brackets to the frant disk support, leave 
them a little loose at first. 


2. Place the Leyden jar shunt in the brackets and 
line them up so the balls on the shunt lean 
comfortable against the Leyden jars. 


3. Tighten the brackets. 


The two tops of the disk supports looked a little 
bare to me so | raided my junk box for more lamp 
parts and came up with these decorative finials. 
The wealth of finial and cabinet knobs at the 
typical home center means that there are infinite 


Attaching a small ball to the positive electrode will result in larger and more interesting sparks. 


The small ball creates a plume of ionized air that helps the spark jump the gap. 
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Electrostatic Motor 
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Home Made Electrostatic Motor 


Clear Disk Electrostatic Motor 
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Make Water Appear Frozen In Time Using Sound 
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Meet The largans! 


argan gets into photo 
without being seen at 
the time photo was taken! 


largan society and 
transportation infrastructure 
of housing units 


Another view and close up pem ULT The blue print of a Sun wheel 
of cyinder which houses 0 people each! From Inside The Control Room ср рок 10000 people as wel 
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3. The low cycle of earth. 


EACH BIOFRAME HIGHER THAN S''' EAcH S''' AND HIGHER BIOFRAME IS A MIND, 
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Making the simplest Transmitter 


DC 6 - 9V (battery only) RF output 
Á (to antenna if need) 


trimmer cap. 28C2001 


Mn transistor 


4700 


OOUE 2562001 


copper coated plate 


+ 
audio in @ coil 
К 3-4 turns by coated 0.8 mm wire 
@soldered point: О в-ља ГТ 
@ : direct to the ground 
p @ registers 
470 Q (yellow-violet-brown) 


insulated from ТОК © /brown-black-orange) 


thedround 27K O (red-violet-orange) 
© capacitors 
10 PF 
0.01 pF (703) 
TF 


@ trimmer саразйог 20PF 
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Input SMA Connector Schottky Diodes Output SMA Connector 


Three-dimensional micro-fabricated microwave and millimeter- 
wave circuits and antennas 


Another active area of research has been in collaboration 
with Nuvotronics LLC (DAPRA and NASA) in the area of 
wafer-scale microfabricated coaxial lines and passive and 
active coaxial-based components. The advantages of these 
lines, fabricated by Nuvotronics, is extremely low loss into 
the millimeter-wave range, extremely good isolation of 
neighboring lines enabling high density circuits, broad 
bandwidth and low dispersion, and amenability for 
integration with passive and active surface-mount 
components. Our research goals are focused on design of 
completely new components in this technology, in order to 
push the bandwidth, power handling and flexibility for 
various communications and sensing applications. Some 
results include 22:1 bandwidth impedance transformers and 22:1 bandwidth power divider networks 
which operate up to millimeter-wave frequencies. 
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Brainwave Activity. 


Frequency Description 


WLAN//WIFI/wireless Internet/network and microwave ovens transmit at the ultra 
high frequency 2.45 GHz which disturbs the brain's own clock frequency. WLAN pulsation 
varies. The frequencies of the microwave oven change the molecules and contaminate the 
inner and outer environment. Increasing infertility and cell mutations are the consequences 
Bluetooth technology, e.g. the wireless headset transmits with a pulsation of 1600 Hz 
in the frequency band 2.45 GHz [= 2450 МНА 
Mobile phones = 217 electroshocks per second into the nervous system 

the wireless society short-cirouits us and we suffer from disconneXion syndrome. 
|36 mobile phones transmit by significantly more powerful intensity and the pulsation varies- 

This unnatural intruder causes electrostress which "might" lead to brain stress due to the 
rapid pulsating electroshocks per second. We become electric and are being disconnected 
from the Now. The EU REFLEX study from 2003 with 12 research teams from 7 nations 
proved that our DNA is damaged and cell mutations occur. The results confirm the Frei- 
bura Appeal from 2002 with more than 1.300 warned doctors, the Bamberger Appeal 
from 2004, and the Bamberger doctor's letter from 2006, 
Cordless DECT phones = 100 electroshocks per second into the nervous system 
Cordless DECT technology in private homes or in companies transmit at a frequency pul- 
| sating at 100 Hz - non-stop 24/7/365, When connected to the mains and switched on — 

it transmits, also when it в on stand by. The intensity of cordless phones connected to 
traditional wired phone systems are much higher than the intensity of cell phones. The 
Баве unit equals а mobile phone antenna - just this one is often placed on bed tables or 
close to where people lve, eat, and sleep. It disturbs our brain's centre for sleep, ife 
energy, and recovery in the Alpha state - we burn out. The base of the brain vibrates 
at 100 Hz - but not pulsated. That is our centre for creativity adn important for spiritual 
development. getting to know one self. Disturbances create a chain reaction throughout 
the entire endocrine system and there- by cause hormonal disturbances - infertility? 
| The electric current in the mains oscillate at 50/60 Hz 

Even the AC (alternating current] In television sets, computers and the switches in ordi 
nary homes influence our cells in an unnatural way. The term electrostress has been 
known as a medical disease in several countries since at least 1969, 
We are being disconnected from the wisdom of the Now by so-called knowledge 
Stress, fear, anxiety, depression, and burn out constantly increase when we are bombar- 
ied with knowledge and information through all channels. We are being held in a state of 
‘High’ Beta. We become more aggressive, impatient, and short-mindad. We become 
imprisoned in our mind - the MATRIX left brain mentality = Imitation and resistance. 


Consciousness constantly alert, increase of stress, "fight or flight mechanism" 

Thinking and concentration. Alertness, analytical problem solving, tense, stress, 

agtaton, discord, and mental unbalance. As the frequency increases we disconnect 

more and more from what is in the Now. The joy of Life decreases. Our joy centre in the 

brain vibrates at 17.5 Hz. TETRA mobile phones transmit with a pulsating frequency of 

117,85 Hz which seriously disturbs the Calcium-on flow in and out of the cells of the 

brain Police and rescue services all over Europe are destined to use TETRA systems. 

| Responsibility and action = always in the Now = Flow. Accept is the first step — _ 
Ling in the Now is the key to understanding and new consciousness. A state of caim- 

mess, Light awareness end alertness Increased learning ablity and senstiveness 

A state of Unity between body and Spirt. I ıs a relaxed, harmonious, energized awaken 

state like в ight meditation, We are aware and present in the Now in Alpha = den real 

world, The Limbic Centre in the brain vibrates with 12,5 He -it is the centre far sleep. 

Life energy, healing, and recovery. The limbic contre is closely related to our feelings 

‘The Pineal Gland f the superior gland in the brain. Ie vibrates at 10 He being the 

frequency for our nerve ond time centre, The Pineal Gland produces the transmitter 

|. Melatonin which controls and regulates the other hormone producing glands and the 

immune system. Melatonin ts particularly being produced at night where we are asleep 
Darkness and silence are both very important factors. Melatonin has a protecting effect 

against cancer. The Pineal Gland is very sensitive towards electromagnieuc influences. 

Both ight and sounds are electromagnetic signals at diferent frequencies, Microwaves 

affect all celis and especialy the Pineal Gland, Imbalance in the Priel Gland causes 

increased mental асту which "might" lead to burn out syndrome, 

Meditative state. Deep relaxation. Increased creativity and viid imagination. Access 

to what is normally unconscious potential. Cannected-ness In general is acknowledged in 

а wider context. Being able to cannenbtedots of the "big picture 

Regeneration and harmonious balance. The frequency ban 

"field". We "recharge", recover, and maintain homeostasis - the 

keeps us alive. Dur immune system strengthen, end our si 

we get energy, Life force, and the power needed for a modern Li 


Very deep relaxation. Deep sleep. Trance. Deep hypnosis. 


Fig. 4 a Delon voltage doubler rectifier with an L-section matching network. b Fabricated PCB of the L-section matched Delon voltage 
doubler rectifier 
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Fig. 9. Configuration of a single shunt diode (Class F) rectifier with a dipole 
anna. 


To antenna, 


Fig. 10. Configuration of be proposed rectifier on coplanar striplines (CPS). 


TABLE 
CIRCUIT COMPONENTS USED N THE DESIGN 


Component О кшш Part umber nds 


DT Say EEO Siyer 

u атан chip inductor OGO3HIPATN, Сойсай 

a Lr  GRNITRRETIHIDUASSD, 
hp capacitor Murata 


antenna have a radius of 50 mm and a circumference angle of 


respectively. While the imaginary part of the proposed OCFD 
is around 0.0 at resonant frequencies 0.6 GHz, 1.2 GHz and 2.4 
GHz, which are fo, 2fi, and 4fa respectively. These results have 
demonstrated that the simulated results agree with the OCFD 
theory as discussed in Section II-A. Furthermore, the 
imaginary part of the impedance of the antenna over the 
resonant frequency band from 1.4 to 2 GHz tums from negative 
values (for the reference antenna) to positive values (for the 
proposed antenna). As shown in Fig. 7(b), the value of the 
imaginary part of the proposed antenna impedance varies 
between 0 and 300 © over the desired frequency band. This 
feature could help the proposed antenna to produce a better 
conjugate matching with the rectifier, since the imaginary part 
of the impedance of the rectifier normally varies between -700 
and 0 Q as we discussed carlier. The simulated 3D radiation 
patterns of the proposed antenna at the frequencies of interest 
are depicted in Fig. 8. The 2D polar plots of antenna patterns in. 
E-plane and H-plane are shown as well. Here we have only 
showed the directivity (maximum gain) of the antenna (without 
taking the mismatch loss into account). From Fig, 8, it can be. 
seen that the antenna has symmetrical patterns about YOZ 
plane with a maximum directivity of 1.8 dBi at 0.9 GHz, 3.5 
dBi at 1.8 GHz and 3.3 dBi at 24 GHz. The antenna is more 
directive towards the long arm direction at 1.8 GHz and 24 
GHz with the half-power beam-widths (HPBW) of around 174° 
and 185° respectively. The HPBW is about 96" at 0.9 GHz. 

Therefore, the proposed broadband OCFD antenna has 
obtained high impedance over a wide frequency range. The 
proposed design is just an example to illustrate the proposed 
new method. The details of the dipole could be modified 
according to the frequency of interest 


IV. RECTENNA INTEGRATION 


A. Rectifier Configuration 

‘The proposed high impedance OCFD antenna may directly 
conjugate match with the input impedance of a rectifier over a 
wide frequency band. The rectifier should only consist of few 
circuit components for rectification, DC storage and output. A 
single shunt diode rectifier is selected due to its very simple 
structure and high conversion efficiency [3]. The 
configuration of the single shunt diode rectifier with a dipole 
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How To Build Ал RF Sampler Box =< 
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Up next 
Building an RF Signal Sampler for Oscilloscope Measurements . 
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RF Dummy Load 
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Germanium Diode 


IN34 or IN34A 


How to Make a Electrostatic RF Detector or Ghost Detector, Hunting Solution. 


Much cheaper and easier than you may think For Under $5 ! A simple description is 
that IN34 or IN34A RF Germanium Diodes for Crystal Radio can take "Ambient" or 
“Radio Waves" to turns them into DC energy. | would like to show the Tesla Coil 
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Using meta-materials combined with nanotechnology has deeply increased the performance and 
miniaturization of rectennas embedded in K3OPS system. Our products operate autonomously, offering 
an endless supply of green energy in a respectful and environment-friendly approach. 


hiv Gops.comveniteambography him 


KSOPS -RF Energy harvesting 


Low Pass Filter №  Matchingnetwork gp Rectifier 


е Recte invented in 1964 


PS Copyright A АН 


bith Gops.comveniteambography him 


iy Oc output 


rights r 


instructables (7 Login (/accountlogin/) | Sign Up (laccountigopro) 


Алло 


(httpy/www.autodesk.com) 


FREE ENERGY MICROWAVE 
Technology (technology!) > Electronics by GEORGE CHANIOTAKIS (/member/GEORGE+CHANIOTAKIS)) 
Follow 
4600 VM 5 


Posted Dec. 22, 2015 | [ЖУ ШЕШ 


In electronics, a diode is a two-terminal electronic component that conducts 


primarily in one direction; it has low resistance to the flow of current in one 
direction, and high resistance in the other. A semiconductor diode, the most 
common type today, is a crystalline piece of semiconductor material with a p-n 
junction connected to two electrical terminals. A vacuum tube diode has two 
electrodes, a plate and a heated cathode. Semiconductor diodes were the first 
semiconductor electronic devices. The discovery of crystals' rectifying abilities was 
made by German physicist Ferdinand Braun in 1874. The first semiconductor 
diodes, called cat's whisker diodes, developed around 1906, were made of mineral 
crystals such as galena. Today, most diodes are made of silicon, but other 
semiconductors such as selenium or germanium are sometimes used. 


This diode is able to detect RF signals and converts it to DC electricity to power a 

Led the amazing thing about this is that its completely passive and doesn't require 
any batteries... Gold Plated Slug 1N23B is Vintage U.S. ARMY Military for General 
Purpose UHF-MW Silicon Mixer. Primarily used in the Allies’ radar systems during 
World War Il. 
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Make Electronics Repair 
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Building Your Own RF Field Strength Meter 


29 раса гаса са RE ЕЯ 


A simple and easy project for a rainy Sunday! 


Why would you need one? Sometimes we buld 
seco projects for fun only or just for 
sting our technical curios; ha i what | do 
sometimes This project, however, started wi 
need. 


The need originated whan a fiend caled for heip 
to solve an intermittent problem with the UHF 
transceiver on his boat The receiving ends 
reported frequent outs in his vs 


1 qulekly improvised a very simple Fed Strength 
Melar composed of a small antenna, a detector 
diode, a resistor, capacitor and a Micro 
Ammeter, Assuming that his simple circuit wouid 
be sansitve enough to detect he HF feld, 
providing we keep it close enough to he 
"rosmiting anten 

foed: was caused by а broken antenna cable, making nlermitant contacts. Wah te maler we 
Ware able to see а clear drop of he feid strength when moving the cable. 


From ther, th technical cuesty tok over; what ме could improve ве cet making it more 
senslive апа. how high in frequency t would вЫ work? Would I war for much higher frequencies 
Such as 24 GHz, to check RF ба from У-Н outers and mobile phones? 


| gave up (atleast temporary! to the idea of buiding a wide range RF ampliter to amply the 
antenna signal over that wide range of frequencies. This might be another project for another rainy 
Sunday (or many more rainy Sundaysl instead, | preferred tying to amplifying he DC signal afier 
the RF detection and see how far we can о. 


And here we go; we have a vary simple instrument that can detect the activity of your WF roule. 
your motile phone and about any RF transmiter though a wide range of frequencies. 


hitp:jestineyong.convoulling-your-own-lé-strength-meter! 


Thi worked quite wel. and the intermittent problem was easly diagnosed and 
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С) С 1 PLC Calibration ISO 17025 


4 PCB Topological 
Autorouting - 
routing results. 

cl component should havea low threshold aly a aos и f 

cia a germanium diode INGO. A ghost from the past, but it is " Ө) 
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Lada 111 1.6L 16V 2005 
Year - Immo Off 


MES-MK2 Tape Deck 


пе capacitor ae se 


next version of resistor here as wel. 
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Anote ciel point is he antenna It should be cut to Y wavelengths forthe frequency rane 
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Desoldering With The 
Help Of Medical Needles 


(Hypodermic Needle) 


Servicing Coby LCD TV 
Monitor 
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d Meter proved to be much more efc 
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Ei 4, Reacting to the mobile phone ranami 


Nota that he sensitiv button is at a quite low postion, showing that he device it quite sensitive at 
those frequencies 


This project can be bul wih components we have in our drawers. Who want 1o go out buying 
components on a rainy Sunday? | used a Мег fom a scrapped ampli for he Indicator. The 
scale is not important as the measurements are comparative anyway. Those Vu-Metere аге quite 
вепайме. The OP Amp can be any опе of the common type as we amplify DC on, used one fond 
in a drawer. 


Possible imorovaments 


 _-Apowar jack so we can power the devia with an extemal power supply when itis convenient, 
Saving the precious banery е. 


- — Ateterantonna wih a better gain. This device can be used to compare the performances of 


— Алима range RF ampitiar... maybe later 


Tris aricle was contributed by Gerald Musy fom Penang, Malaysia 


Note: Ifyou have any interesting гера arce that you want ta share to others please do emal me 
HERE 


Please give a support by clicking on he social buttons below. Your feedback оп the post is 
Welcome. Please leave in he comenteshanks, 
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Build a Homebrew Radio Telescope 


Explore the basics of radio astronomy with this easy to construct telescope. 


Mark Spencer, WABSME 


вете are many ham rdio related activ- 
] ies that provide а rich opportunity to 
explore and learn more about the ж 
ence of radio. One of those opportunities is 
radi astronomy. 

‘All matter emits radio frequency (RF) 
energy dependent оп the temperature and 
makeup of the matter, including the mater 
in space. The foundation of radio astronomy 
is to study the heavens by collecting and 
analyzing the RF energy that is emitted 
by bodies in space, very much as optical 
astronomers use light energy collected by 
telescopes. lt sounds complicated. While 
professionals use very sophisticated and 
expensive equipment, you can, with some 
simple equipment and a litle investment, 
Байа radio telescope that will allow youto 
lea and explore the fundamentals of radio 


А Homemade Radio Telescope 

їп this article, I will build on an existing 
design of a radio telescope made from one of 
those ubiquitous ТУ dish antennas that you 
sec around your neighborhood. The radio 
telescope (RT) project described here can 
easily be reproduced. Although this is not 
а fully capable RT, it can provide a wonder- 
ful leaming opportunity for you, or perhaps 
students in your local school 

Figure 1 shows the radio telescope set up. 
The major components include a modified 
TV dish antenna mounted on a wooden sup- 
роп structure to allow pointing the antenna, a 
‘commercial satellite signal strength detector 
tha displays the signal strength of signals 
collected by the dish on a meter and an inter- 
face that converts the signal strength into a 
amplitude modulated tone. The tone is fed 
into a computer sound card and finally a 
computer and sofware graphically displays 
the signal strength as а function of ime. 

The TV dish modifications are structural. 
and any available TV dish system can be 
used. The signal strength detector costs 
between $40 and S65 and is widely available 
from Web retailers. The interface circuit, 
which will be described shortly, is easily 
duplicated and costs approximately $20. 
Finally. the display software is free. 


Figure 2— Dual 
LNB mount : 
Note wo coax 

connectors. 


What it Can Do 
The following is just а sample of what 

уов can do with this simple RT 

[Use the sun to study and determine the 
beamwidth of the dish and verify the 
mathematic formula that is used to predict 
dich antenna performance 


p 
‘mounting bracket, 


= Measure the radiation intensity of the 
‘Sun and perhaps detect changes in solar 
activity. 

Measure the relative changes in the sur- 
face temperature of the moon, 

Leam about and explore а common radio 
astronomy collection technique called the 
drift scan. 
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Nu X 


‘Detect the Earth's rotation around the Sun | "Eas Gem ны өй жш 
amd the Barth's spin оп йв axis by compar- E: 
ing daily drift scans of the horizon. 


Figure 6 — SkyPipe screen showing 
igure ¢—bua) Antenna Subsystem us 

Elk connector The basie RT system is based on the "ty 

Configured LNB. Bitty" design that is described in two Web (Figure 2). The LNBs are mounted to share 


Terminate one сх 12 The TV dish is an offset 18 inch е focal point of the dish. Since only one 
onmector witha dish that has down converts) mounted at LNB is required for the RT, 1 made a minor 


the focal point of the dish. The down con- adjustment to the published Iny-Bitty design 

verter called a low noise block (LNB). The to position the single LNB at the dish focal 

1а Explore the fundamental principle of LNB is a preamplifierdown converter that pom Mounting the single LNB at the focal 
у emission as a function of tempera- converts the satellite signals from around point really helps in pointing the antenna. 
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Figure 7 — RT Interface circuit diagram. 
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pd Votage Scaler 


Figure 


AT Interface block diagram. 


in Figure 3, The dimensions are not super 
‘critical, but careful placement certainly will 
improve he RT performance. 

‘Some LNBs have two coax connec- 
tors. Only one will be used in the RT 
(Figure 4). It is a good idea to terminate the 
extra coax connector with a 75 Q dummy 
Toad plug to balance the load on the LNB. 
The dummy loads for F type TV coax con- 
rectors are readily available from electronic 
parts retailers 

Nole that the dish is mounted upside 
down. Though this orientation is not ideal 
for receiving satellite signals, this arrange- 
ment helps with pointing the dish in its radio 
telescope role. 


Satellite Detector 
‘The delector used in this project is the 
Channel Master (CM) satellite signal level 
meter model 10040FD (Figure 5). The CM 
is connected to the LNB. Power is supplied 
to the LNB through the coax connection 
from the CM. The CM detects the signal 
coming from the LNB and gives a meter 
indication of the signal strength and also 
varies the frequency of an audio tone to 
help technicians point the dish at the desired 
satellite. As you move the dish through the 
Beam coming from the satellite, the meter 
indication will inerease and then decrease 
‘incident with the pitch of the audio tonc. 
"The lity-Bitty plans detail how to connect 
power 1o the CM and in turn connect power 
to the LNB (this power connection is han- 
died by the interface in this project). Though 
somewhat effective, the CM meter and 
variable frequency tone indications provide 
limited шййу in detecting changes in signal 
strengths required for radio astronomy. 


Display 

То really study the signals received by 
the RT, you will ced to see them displayed 
graphically on a strip chart. There is an 
excellent software package called Radio- 


SkyPipe that is posted on radio astronomy 
Web sites: The free version of this software 
is a good place to start. SbyPipe uses the 
Computer sound cand to measure the incom- 
ing signal strength and graphically displays 
the signal strength as a function of time. 
Figure 6 is illustrative of а signals detected 
by the RT. SkyPipe is very easy to use but 
some study of the HELP files will make it 
easier for you to fully tap into the capabili- 
ties of this software. 

"StsPipe requires audio signals to be fed 
{nto the sound card MICROPHONE jack. The 
output of the CM detector is either an ana- 
og meter reading or a frequency modulated 
(constant amplitude) tone that is not really 
compatible with Sk Pipe. An interface is 
required 


Interface 

What is required to make the CM output 
‘work with Stipe and a sound card is о con- 
чеп the signal level into an amplitude varying 
cado tone. The interface designed to do this 
ix shown in Figure 7 and as a block diagram 
in Figure $. Referto the block diagram during 
Же description of the interface funcion, 

‘The unity-gain op-amp is used as a buf- 
fer between the CM meter driver circuit 
and the analog meter. The other op-amp is 
‘sed as a voltage multiplier to scale the CM. 
meter driver output voltage to match the 
5 V reference voltage of the following analog 


Figure 10— СМ with interface board. 


Figure 9 — Power and ground connection 
fo CM board, 


to digital converter (ADC). The variable resis- 
tor in this voltage multiplier circuit is used 
to calibrate the CM to StyPipe. The voltage 
from the multiplier is fed to a programmable 
interface controller (PIC) that is programmed 
as 49-bit ADC to covert the analog voltage 
ibat is a function of received signal strength 
1o a bit digital ord that is used 1o conl 
a digitally controlled variable resistor. The 
interface includes a simple Twin-T audio 
oscillator circuit that provides a tone of 
approximately 800 Hz that is fed to the com- 
pater sound card. The amplitude of this audio 
oscillator is varied by the digital pot that is 
being controlled by the PIC. The result is the 
audio amplitude being varied in step with the 
signal strength detected by the СМ. 

The circuit provides power to the CM and 
the LNB, A 12 V source in the CM is tapped 
through an RF choke and this is connected 
to the LNB coax connector inside the CM. 
(Figure 0). The 12 V isalko regulated to 5 V to 
provide power to the interface, Though prob- 


bly not required, there are two 5 V sources 
one far the digital components of the interface. 
and the other for the analog components with 
onc comman ground point. This arrangement 
is used to isolate potential digital and analog 
neis sources within the агаш. 

The interface is built on a circuit 


board and mounted right 
inside the CM box 
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Figure 11 — Aiming the RT at the Sun, note 
LNB shadow location, 


(Figure 10). Though I made an etched circuit 
board for the circuit, the hand wired pro- 
totype worked equally well for those who 
‘would rather roll their own. The PIC firm- 
‘ware is available on the OST Web site! 


RT in Action 
The first thing you need to do is leam 
how to point the KT antenna. The best place 


ШЕ a 
ШЕ 


Figure 13 — Drift scan of the Sun 
indicating antennas azimuth pattern. 


to start is lo connect the CM tothe antenna 
and point the antenna at the Sun. Caution: 
Do moi look into the Sun as you do this, or 
at any time, Adjust the pointing angle and 
elevation until you get peak signal strength 
as indicated on the CM meter or hear the 
highest pitch audio tone. With the antenna 
pointed directly at the Sun, take note of the 
position of the shadow of the LNB on the 
Surface of the dish (left in Figure 11). If you 
lock from behind the dish, along the LNB 


E AT race со Be Carton wor 
E E 
i Li 
eae = 
$$. ЕБЕ a a Sa 
ee ж a 3341 ӨЫ „э — юэ 
EN Supr esit 100 
Figs 12 ртр cllc cre 
cu ма 
E c 
ies " 
лс m 


Figure 14 — Sequential drift scans. Note the time offsets between the peaks. 
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supporting arm (between the arm and the 
тїш of the dish), you will see the Sun being 
blocked by the LNB. 

‘Once you have the RT set up. it needs 
to be calibrated to match the output of the 
CM to SlyPipe. 1 have developed an Eel. 
spreadsheet template to help with the cal 
bration and а few of the other activities that 
you can accomplish with the RT (also avail 
able from the OST Web site). Tum the RT 
бо а signal source, the Sun, or the side of a 
building would work. Tum the gain control 
of the CM to set the meter to maximum. 
Run SkyPipe and adjust the variable resistor 
on the interface board until you get a read- 
ing on the StyPipe graph vertical (y) axis 
of approximately 32,000, With the maxi- 
mom value set, adjust the CM gain contral 
through the voltage range (010 100 mV) in 
10 mV steps and record the corresponding 
у axis value on SkyPipe. This data is entered 
into the Excel spreadsheet to compute the 
‘calibration curve between voltage and y axis 
value. Both voltage and y axis values are 
used in analyzing recorded signal strength 
Чиа (Figure 12). 

A good first activity is to do a drift sean 
of the Sun. A drift scan means that you set 
the antenna azimuth (AZ) and elevation 
(EL) wo some fixed pointing angle and allow 
the Barth to serve as the rotator to drag the 
antenna across the sky. To do a drift sean of 
the Sun, first set the elevation and azimuth to 
point directly at the Sun (maximum signal) 
and then move the azimuth toward the west 
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Figure 15 — Clarke Belt plot — tracking 
‘down satellites. 


(leave the elevation set) until you are off the 
peak signal. Now start SkyPipe. In about 
15 minutes, the Sun will pass through the 
amenna pater beam width and the result 
will be as illustrated in Figure 13. You сап 
also use this collection technique to explore 
the antenna performance parameters 

А good second activity is to do two drift 
scans of the night sky on two consecutive 
nights (beginning the scans at the same time 
each night) using the same fixed antenna 
azimuth (AZ) and elevation (EL). Figure 14 
shows two such drift scans, Although at first 
glance they may not seem similar, there are 
Some interesting features that are pointed 
to by arrows, If you compare tbe time that 
these two peaks occurred, the time differ- 
ence is about 4.5 minutes, This shift is the 
result of the distance the Earth had traveled 
during the 24 hours between collections. 


This illustrates that the Earth's rotation as 
well as йз travel in orbit needs t be cons 
ered when comparing drift scans, Enough to 
make your head spin (pun intended)? 

А final good starting activity is to point 
‘the antenna toward the Clarke Belt and find 
all the satellites in geosynchronous orbit 
transmitting on 12 GHz. If you recond signal 
strength peaks and AZ and EL foreach peak, 
you will develop a graph of the Clarke belt as 
illustrated in Figure 15. 

T have only scratched the surface, and the 
sky is the limit of this litle project. The RT 
project can certainly broaden your horizons 
and expand your understanding of our uni- 
verse. If you would like more detail than can 
be presented here, please contact the author. 
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ABSTRACT OF THE DISCLOSURE 

А combined antenna and conversion mechanism for re- 
{йол of beamed high frequency electromagnetic energy 
in space including a large array of unidirectional current 
semiconductor rectifier devices, A selt supporting space 
vehicle utilizing the rectified DC electrical energy for pro- 
pulsion is disclosed in an illustrative embodiment. 


The present invention relates in general to the transfer 
cof energy by means of aa electromagnetie wave beam and 
КЕ of sch 
Зета into low frequency electrical DC energy wiin а 
Figh degree of eboney 

Improved technology in the fed of microwave energy 
generation at superpower levels bas resulted Ш he ran 
"on of electrical eergy transmission over consideratie d 
{ances for remote energization of devices or veicies Wt 
аш the aid of vits The transmission of microwave siec. 
tromagnetio energy into space bes been commonly ent 
ployed in the radar рине echo systems for tho detelon 
and orientation of desired objects within a predetermined 
Sanning range of а transiting antenon Beams а 
Similar ature may now be employed for other weal 
Purposes and the advantages attendant the utilization of 
Electromagnetic energy in the microwave паров in con 
trast with other wavelengths may now be enumerated. 

Microwaves have been generally defined as high f 
suency radio waves whose wavelength is less then 30 
Ceniimeter, with a lover wavelenstk Шаш op tne order 
of 1 milimeter sometimes being applied te what is comt- 
monly referred to as the “microwave resin.” The spei 

is due in part to the 

ly desirable o ocus the rens 
energy so as 10 achieve а Bigh power dent at a remoto 
point or area with respect ta s given power source Im 
Secordance withthe Taws of optics, the sharpness of the 
microwave beam produced by a налыш antenna 
‘aie as the ratio of antenna dimensions to the wavelength 
of the transmitted energy. Therefore, for a given or de 
Эгей power density or beam sharpness decease tn the 
‘wavelength of the trinemiled energy pomis e comes 
sponding decreas n the dimensions ofthe antenna. From 
the standpoint of mechanical considerations iy dei 
she to employ small antennas and other components and 
ib is therefore advantageous to employ high (regency 
ney of very short wavelength. In вадою the dieu 
tes encountered in Jong wave Transmission tae result of 
"ta al vom mede tice or edo nt et 
With any appreciable significance at microwave frequens 
Ses. Fortier, in aerospace ны 
distances separating the наанаа at an earth от mother 
Planet location and the employment of shorter wavelength 
beamed energy is preferred since longer wave signals wil 
generally be reflected at ceriain tas by retein hj 
erin the atmosphere 

1а view of certain Jose due to absorption which may 
ccc in the atmosphere, microwaves in he pion faving 
e approximate bounds of 2 and 30 centers are 


10 


» 


LI 
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convenient radiation of power 
1o remote points without the utilization of wires, The pre- 
ferred wavelengths are of the order of 3 or 10 centimeters 
1o provide effkieat focusing with existing transmitting 
alema systems which may be maintained at a reasonable 
size, An illustrative device of the supcipom 
quency microwave generators opera 

Бапа В the socalled Amplitron which is ап ampiifer 
having a broad bandwidth and excellent performance 
‘characteristics for the focusing of the beam, Such devices 
are capable of producing 15 or 20 Помала of average 
continuous wave power in the neighborhood of 10 centi 
meters in wavelength with capabilities expected in the 
region of $00 kilowatts or more average power with 50 
megawatts peak power. A complete description of such 
devices may be had by referring to Patent No. 2,933,723 
issued Apr. 19, 1960 to William C, Brown and assigned 
to the assignee of the present invention. 

With microwave energy capable of being generated and 
полой over longer distances conversion of such high 
frequency electromagnetic energy В of paramount com 
cerm. One conversion mechanism in the prior art involves 
dites conversion of such energy into heat which may 
then be utilized directly or indirectly for propulsion or. 
generation of Might producing forces, Examples of suck 
devices for heat energy exchange as well as space vehicles 
rilizing such energy may be noted in Patent No, 3,174. 
705, issued Mar. 23, 1965, to D. Schi et al, as well a 
US. Letters Patent No. 3,083,528, issued Apr. 2, 1963 
and No, 3,114,517, issued Dec. 17, 1963, to Willam С 
Brown. The heat exchanger method of conversion of 
Electromagnetic energy into useful power is limited by 
the overall efciencies of approximately 25 percent in the 
conversion of heat into mechanical or electrical work, De. 


readily adaptable to the 


5 sirable, therefore, would be the direct rectlcalon of the 


frequency electromagnetic energy ito low frequency 
electrical energy for the operation of many useful aero. 
space devices a well as systems, 

‘The present invention bas for ite primary object the 
conversion of high frequency electromagnetic energy in 
the microwave region directly into low frequency dee. 
ical energy. 

А further object of the present invention is the pro- 
vision of a combined nondieztional receiving antenna and 
microwave electromagnetic energy to low frequency elec 
ical energy conversion means in a unitary structure. 

‘A still further object of the present invention й а pro- 
vison of a new and novel combined nonditestional re. 

antenna and microwave to DC energy converter 
Tor aerospace applications, 

Another objet of the present invention is the provision 
of a new and novel nondirctonal receiving antenna and. 
microwave to DC energy converter having а high degree 
ofeficieacy. 

Stil another object of the present invention is the pro- 
Vision of a new and novel aerospace vehicle with hon. 
directional receiving antenna and microwave to DC ener. 
Ey converter means with said vehicle being capable of 
being supported by is own energy generation means at а 
distance spaced apart from the power generation means, 

Jn accordance with the teachings of the present inven: 
tion, the above and other object are achieved by the 
employment of eficient unigrectional microwave power 
tiers and dipole antenna means, Such rectifying de. 
vices, while being individually limited in power banding 
capabilities, normally in the order of fractions of watt. 
have been found to be highly efficient means forthe Teeth, 
cation of microwave power when assembled in lange 
numbers in various arrays, И is interesting to note that 
the observed collective efficiency was on the order of 
40 to 70 percent. In an illustrativo embodiment, рош 
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contact semiconductor diodes were arranged in four arm 
fridge connected networks with tho networks intercon 
fected jn various configurations such as series, parallel 
and series parallel 

To discussing aerospace applications, ап additional prob- 
em encountered inthe beaming of microwave enerey 
ioa remote point and the interception and utilization of 
Such electrical energy. In such applications the advantages 
ff a vehicle which may be maintained in space for inde- 
{Eeminate periods of time without employing a local foc 
Source are readily apparent, Such devices could readily 
provide communication networks, surveillance functions 
sing radar techniques along with numerous other func- 
"ioni. The acapture of the beamed high frequency eleo- 
Itomagnetic energy raiser the need for an efficient an- 
enna, means capable of intersecting the beam at high 
"ides, Conventional techniques employed im micro 
ive radar usage such ew receiving antenna horns are 
Capable of intersecting oniy a small portion of the beam 
Snbrgy and add considerable weight im applications i 
Solving Heavier ралат vehicles. In an exemplary em- 
ойша of the invention a space vehicle, namely a hel 
Copter, disclosed for eher moving fight or a stationary 
focation with selt-supportng electrically operative propui- 
Sion means, The semiconductor diode rectifier arrays have 
been demonstrated to ШШ the receiving antenna fune- 
tions аз well as the electrical energy rectification means in 
{highly eficient manner, Such combined antenna and rec 
fifer means bas also assisted їп reduction of the weight 
problem in айбогпе devices. Further, it has provided a 
Fondiectional means for the interception of the miero- 
ave energy to thereby reduce tho problems of focusing 
Inherent i prior art directional horn type receiving an 

"ih the above features, advantages and objects in mind 
the invention will now be described by reference to the 
following detailed description together with the accom- 
panying drawings in which: 

IG: 1 is a perspective view of an illustrative diode 
recess 

TIG. 2 is a schematic circuit diagram of a bridge con- 
ected diode network with dipole antenna means; 

FIG. 3 8 а schematic circuit diagram of a plurality of 
bridge connected networks arranged in series; 

FIG. 4 is a schematic circuit diagram of a parallel 
‘ridge connected network array 

FIO. Siva perspective view of an illustrative embod. 
ment of a combined antenna and rectifier array in a folded 
for rolled up configuration; 

O. 6'in a schematic circuit diagram illustrating the 
"rides connected diode array incorporated in the aero- 
space vehicle shown in FIO, 7; 

FIG. 7 is a schematic representation in elevation illus- 
trative of a hecviertban-air aerospace vehicle incorpurat 
ing the structure of the present invention: 

TEIG, 8 is a perspective view Of the aerospace vehicle 
embodiment as viewed from the under portion thereof, 
‘nd 

"FIG. 9 an enlarged partial view in elevation of a por- 
tion of the istrative embodiment shown in FIG. 8. 

"FIG. 1 illustrates а pointcontact semiconductor diode 
sedie of the type employed in radar microwave receiver 
"apparatus to rectify тиштей radar pulses, Any of the 
High burnout semiconductor diodes having high recti- 
cation characteristics are preferred and are commercially 
Available, such as the INS2 or INB30. The rectifying june- 
tion is formed by whisker element 2 contacting the semi- 
conductor element 4 respectively connected to leads 6 and 
В. Silicon is preferred over germanium for element 4 
becuse of its ability to operate at higher temperatures and 
thereby handle higher powers. Envelope 10 houses the 
Testifying elements and may be of а hermetically sealed 
"cleri material or combination metal and ceramic com- 
position, The inherent characteristic of such diode recti- 
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fers is that the microwave energy is intercepted and recti 
fed in a unidirectional manner and the ine 11 indicate 
Pictorialiy the rays of the beamed electromagnetic micro- 
{fave eneray in a plane normal to the envelope. In FIG. 2 
î füliweve bridge connected diode network is lstrated 
With the forward direction of the Tectiied DC electric 
irren indicted by the direction of the arrow symbols, 
‘The network shown consists of half-wave dipoles 20 and 
Beach terminated with a diode пене element 24 to 
ЇЇ їп ап arm of the bridge connected network, The di- 
pole elements 20 and 22 are of tho half-wave configuras 
Поп and may be spaced apart from each other a onesalf 
Wavelength atthe frequency of the beamed electromag: 
netic energy. 

Referring now to FIG. 3, n array of bridge connected 
diode networks each with the half-wave dipoles are shown. 
Connected in series, Each network is referred to by the 
пите! 30 and is similar їп the bridge connections to the 
Single element network shown in FIG. 2. The DC output 
Of the collective rectified energy is coupled by means of 
{erminals 32 and 33. In FIG. 4, a similar number of in- 
dividual bridge connected diode-dipole networks are 
Shown connected in а parallel array. Fach network is in- 
ented by the numeral 40, and the output terminals are 
сцей as 41 and 42. 

Any number of diode-dipote networks may be pro- 
vided and in FIG, 5 such a multielement array is lux 
ated by mounting on a flexible material 50 which may 
be rolled or folded into any desired package or em 
Closed within a capsule to be launched and released al а 
predetermined point in space. Any flexible material wh 
R pervious to electromagnetic energy is preferred. The 
total power desired would be the determining factor in à 
‘number of individual diode-dipol elements required. In 
this embodiment, the bridge connected networks 81 are 
connected in parallel to the output lond indicate by ter. 
finals 52 and 83, and representative measurements of 
lectica characteristics have shown that approximately 
five watts of DC electrical energy is realizable for each 
‘sare foot of ares of the combined antenna rectifier. 
While the dipole clements 54 Базе been indicated in à 
particular array, It ls within the scope of the invention to 
‘tagger the placement of sich dipoles to increase the over- 
all efficiency of the antenna-rectifer. 

"то further increase the DC powder output, the full- 
wave bridge connected networks are preferably arranged 
With a plurality of diodes in series in each arm of the 
‘ridge, An illustrative schematic circuit diagram of such 
a configuration is shown in FIG. 6 wherein seven diodes 
460 are shown in cach arm of the bridge circuit and are 
Connected in series for a total of Twenty-eight diodes in 
(Gach bridge network, The dipole members will then be the 
übstantiliy U-shaped end portions 61 at the ends of each 
brace of seven diodes. In the illustration three such 
fventy-elght diode bridge networks are shown connected 
in parallel io terminals 62 and 63. This closer spacing 
land compact arrangement has been shown to be » source 
ОГ improved power output and is capable of a high degree 
‘of reliability through to redundant nature of the parallel 
feries connections within each bridge network. If one of 
the diode rectiders fails (o function the overall voltage 
Чор across this element would be divided among the si 
remaining diode recûfers. И any of the connecting wires 
between the diode elements should break, the adjacent 
arms of tho other bridge assemblies would take the addi- 
боп load due io the close proximity of the respective 
ип to each other. In addition, it is posible to have a 
‘number of open connections of inoperative diodes dis 
репе ондо he атау without any serions impair 
bet in performance 

Tn relation to the array concept to be hereinafter de- 
scribed И may be sated that within а six inch square area 
ien each individual bridge networks each containing 
cot eight diode rectifiers for а total of 280 diode тес. 
йе» may be deployed im such а manner as to provide 
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maximum exposed area for each diode as well as the 
connecting leads. Such an arrangement will be hereinafter 
Teferred to аз a “module” and a DC output in excess of. 
fourteen watts has been measured for such a module. Any 
number of such modules could Бе connected provided for 
a desired power yield and this module concept readily 
lends itself to use in certain aerospace applications now 
tobe described. 

In FIG. 7 a propelled type of space vehicle 70 is shown 
wholly supported by means of the transfer and rectifica 
tion of continuous wave electromagnetic energy via a 
microwave beam 72. The source of the microwave energy 
hich may be of the Amplitron type device as described 
in the aforementioned issued Patent No. 2333725 в 
indicated as 74, This energy Is fed by waveguide means 
76 to а transmitting horn 78 to illuminate an ellipsoidal 
beam forming focusing antenna 80 for the transmission 
of the microwave beam 72. It will be appreciated by 
those skilled in the art dat the "representations of the 
microwave generation amd transmitting antenna means 
are pictorial representations to illustrate the usage of the 
invention in diagrammatic form and the present invention 
is not limited to any particular source of microwave 
energy or transmitting antenna assembly. И may bc 
slated the reflector of the antenna assembly is consider. 

ly larger than most of the reflectors of the prior art 
n order to focus a large amount of the microwave power 
at high altitudes for use in the transfer of energy io 
space vehicles, Such antenna assemblies may be partially 
supported in a large hollowed area on the eats sar 
ace or other convenient means of support. 

‘The space vehicle or helicopter 70 сап be described as 
5 main body member supporting antenna-rectifer means 
2 including а large number of the socalled modales 
connected together and rigidly supported in a planar 
Parallel array. A motor 84 is supported by the com. 
bined body member and the receiving antenna rectifier 
means and actuates the rotor 86 of conventional design 
employed in such self-propelled hovering vehicles. The 
disclosed vehicle provides for the illumination of the 
planar array of the semiconductor diode dipole elements 
‘by the microwave beam and tho direct conversion of the 
microwave power transmitted by the beum into. usable 
electrical energy. for the self-propulsion of the device 
without any local fuel supply being required, 

FIGS. 8 and 9 ilustrate а space vehicle 82 comprising 
з plurality of the combined receiving этеп тесе 
‘module means for interception and rectification of the 
electromagnetic microwave energy beam emanating 
from an earth or mother planet source, А planar array 
of the antenna-rectifer modules is mechanically sop 
Sorted by means of structural members 90 of алу light. 
‘Weight Wood or metal. Insulators 91 positioned coexte 
sive with the members 90 support the diode rectifier array 
and avoid interference with the receiving and electrical 
performance! characteristics by the structural support 
members. Carrying forward the module concept of 280 
diode rectifiers to provide an approximate power output 
of 14 watts, it was noted Шш any mamber of such 
modules may be coupled together since the individual 
module ontputs are relatively insensitive to а wide range 
of load resistances connected 1o the common oulpol 
terminals, To achieve the desired electrical output of ap- 
proximately 120 volts and 250 waits of power, subgroups 
of four modules each were assembled and parallel cou 
pected with an approximate 30 volts available for each 
Subgroup, Four such subgroups were series connected 
to result în a total of 4,480 diode геоййег or 16 modules 
assembled in a two foot square self-supporting planar 
parallel array structure. The individual diode reetiâers 
Connected in each arm of the bridge network аге indicated 
by the numeral 92. An exemplary module configuration 
would extend within the area delineated by the dotted lines 
and reference eter А on one side and similar dotted lines 
and referenco letter В on the other side, 
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А motor 94 is connected to the DC side of the overall 
array and may be additionally supported by tubular mem- 
Ber 98. A shaft and propulsion means consisting of rotor 
blades 97 provide for the upward lit of the overall 
yehicle Tor the self-supporting of same in space applica- 
tions. Additional structural support such a interlaced 
ieging 96 of a high tensile strength material such a 
nylon or steel wire, as well as bracing member 98, may 
be employed for strengthening of th body means to wit 
stand the vibrational forces and downwash fromthe 
Propulion means. 

Tn accordance with the well known technology of micro- 
avo transmission the combined array of diode rectifiers 
and propulsion means presents a specifie load impedance 
Which mast be suitably matched fo the transmitted micto- 
Wave energy beam to result in maximum efficiency. In 
aerospace applications a mismatch of approximately ten 
to one may be evident. Matching of the load impedance to 
а value of approximately 377 ohms as the free space value 
will be provided by a plurality of coplanar parallel meta. 
Jic rod members 99 disposed in a grating stray in front 
ofthe diode rectifiers a predetermined distance, Rod mem 
‘bers 99 are linearly disposed and extend in а similar di. 
rection ал the assembled diode recidere, A selected frontal 
spacing of one-quarter of the wavelength of the met 
Wave frequency being transmitted has been experimer 
tally determined to bo suitable for impedance matching 
purposes. An approximate spacing of two inches between 
tho respective members was preferred for selected 
microwave frequency of 2450 messcycles Fach of the 
members 90 are provided with lateral sections 100 to stp. 
Port the elongated bar members 101 which in tum mais. 
fain the rod members 99 in the desired position. A tubus 
Jar member 102 of а lightweight metal may also be pro- 
vided to combine with the motor support member 98 for. 
structural support. 

‘The combined anteana-rectifer array provides a source 
of electrical energy to render any space vehicle зазор 
porting. The diode rectifier elements when assembled in 
the antenna array have Seen found to be nondirectionsl 
swith respect to Interception of the beamed microwave en- 
nny. This represents a large sep forward in the utiliza. 
tion of high power microwave energy over the prior ar. 
"oretyre receiving antennas which muc be accurately 
focused and pointed in a particular direction forthe Fe. 
ception of any energy. The connections between the re. 
spective members of the diode reclifer array amd deo 
ployment in the parallel configuration serves to provide 
‘maximum exposed area. Such connections and in parts. 
lar the end loop portions adjacent the terminus of each 
arm of the bridge networks serves as an eficient dipole 
forthe interception of the microwave energy 

Although it is not intended as a full explanation of the 
high degree of efficiency attained with the disclosed ans 
оплаче ет array, It i believed that the whisker ele. 
ments within the semiconductor diodes themselves are a 
contributing factor and may function as additional dipole 
elements. The disclosed embodiment functioned «ену 
when illuminated by microwave energy generating a vet 
cally polarized beam, Hence, an eficient and light weight 
energy conversion apparatus is disclosed which may be 
self-supporting without the requirement of а large local 
fuel supply payload, 

Jt may be Within the purview of the invention to use 
the available rectified electrical energy for районні 
‘many functions in addition to the actuation of the pros 
pulsion means. Hence, communications’ payloads may be 
maintained at predetermined positions ia space in à how 
ering attitude utilizing а portion of the electrical energy 
available, Relay signals to other such vehicles or retur 
signals to ground stations would then be within the realm 
of possibility. Sud energy may also be em- 
ployed for servomechanisms, stabilizing and counter. 
Porque systems for the navigation of such vehicles, 

‘The electrical efficiencies realized with the combined 
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receiving antenna and rectifier means have also provided 
Certain weight advantages over other energy converters in 
Serospaoo applications. Examples of such converters 
Would be heat exchangers or solar cells, In comparison 
о the present invention where five to eight pounds per 
КоА of energy realized is а normal characteristic, 
‘ther energy conversion means welgh im the vicinity of 
130 pounds per kilowatt of realizable energy. The inherent 
Advantages of the present invention are therefore appar- 
nt. While the technology in the diode rectifier art is ber 
їп continually advanced, new diode power rectifiers as 
well аз integrated cout techniques are readily available 
о future configurations of the present invention. The so- 
sled Schottky barrier diodes could be employed to pro- 
"duce combined entenna-rectior means weighing even less 
"an two pounds per kilowatt of available energy 

Although the foregoing detailed description bus re- 
ferred to DC power rectification it will be evident that 
‘with suitable circuit components low frequency AC energy 
May also be made available, In addition, other propulsion 
"ctos may be readily substituted using electrical eneray 
The embodiments disclosed herein are illustrative only 
and other modifications or alterations will be apparent io 
‘howe skilled im the art which do not depart from the 
Scope of the broadest aspects of the presen invention as 
‘defined inthe appended claims, 

‘What is claimed is: 

T. А space vehicle comprising 


spaced structurat support 

members; 

combined antenna and DC electrical energy rectification 
means for the interception and reetifiation of inci- 
est high frequency electromagnetic microwave en- 
rgy carried by said support members in a planar 
parallel array; 

sold rectification means comprising а plurality of four 
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8 
arm follwave bridge connected rectifier circuit net- 
‘Works cach having a plurality of unidirectional semi- 
Senducio in each arm; 
jd networks being electrically interconnected to com- 
mon output terminals; 

electrically operable propulsion means comprising a 

‘motor end fotor members carried by said body means 
"ad connected to said terminals for the utilization of 
said rectified DC energy; and 

means for matching the koad impedance of said com- 

bined antenna and electrical energy recilcation 
means to the incident microwave energy. 

2. A space vehicle sovording to claim 1 wherein said 
load impedance matching means are arranged in а co 
planar array coextensive with said antenna and energy 
Тешййсайоп means array, and spaced therefrom a dis- 
{ance of approximately one-quarter of a wavelength at 
the frequency of the microwave energy. 

э A space vehicle according to claim 2 wherein said 
load impedance matching means compris a plurality of 
parallel disposed elongated metallis members 
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Description 


This article describes how to build a wireless harvesting device that will capture stray 
2.8GHz energy from a microwave oven and convert it into a useable voltage that will light 
up a red light emitting diode (LED). Hobbyists can modify the antenna with longer wires 
and try to pick up other signals such as AM/FM radio, mobile phone signals and other 


wireless energy. The LED's light will be visible when the module picks up 1 milliwatt-10 
milliwatts of microwave power. Usually the most power leaks out of the door seam of a 


What you need: 
1 RFD102A (RF-DC Converter) module available at 
http:slwewwsfdiagnostics.comMproductid102a/ 

1 Va watt leaded resistor (any value) or two wires that are 1 1/8 inches long (28.6mm) 


1 Kingbright Surface mount red LED [part number: АРТІ608ЕС) available at 
Digikey/Mouser/Newark 


Fine tipped soldering iron 
Solder paste or Fine Solder 


Yane О Askoueston comment Dosncad 


Step 1: Assembly Instructions 


Cut the resistor wires off next to the resistor. These are just the right size at 1 1/8" long for 
а 2.5GHz dipole. Throw away the resistor and keep the wires. 


Put solder paste on the module at pins 1 & 8 and at pins 4 and 5.Place the wires on pins 4 
and 5 and solder carefully using tweezers to hold the wires (it will burn you otherwise). 
Solder at the lowest soldering temperature possible to avoid damaging the module. If the 
iron is too hot then you may damage the internal connections inside the module. Use a 
minimum of time for soldering (<10secs). The wires work as a dipole antenna to collect the 
2.5GHz energy into the RF (Radia Frequency) Input of the module. 


Place the LED with the anode (positive side] onto pin 1 and the cathode [negative side) on 
pin 8 and solder carefully. For those not familiar with LEDs, the triangle symbol of the diode 
should point to the ground pin of the modi 


[in 8). Your final microwave harvester should 
look like figure 2 


Step 2: Test on Your Microwave Oven 


Now put some water in а mug and put it in the microwave oven and cook on high for 2 


minutes. While the microwave is running, hold the module and move the module antenna 
around to find a hot spot on the microwave. Tape the module on the ground wire to the 
microwave to keep it in place. If ай is well then you will see the LED light up and dim as the 
electric fields change while the mug rotates in the microwave oven. The above figures 
show the microwave energy harvester in action. Experiment with antenna shapes and 
sizes. If you go too big or too small with the antenna then less energy will be collected. You 


can also put the assembled module near an 802.1 Lbigin wireless LAN router and watch it 


flicker as the router transmits and receives 2.4-2.5GHz energy. Enjoy! 


Other Project Ideas: 
- Harvest АМЕМ Radio Signals 
FAQ 


= What is the maximum current this module can provide? Ans: Typical current is - 
Max current is 18mA. 


+ What is the efficiency of converting RF energy to a DC voltage? Ans: 


the input power to 
the module is around 10-50mW then the RFD102A can achieve >50% efficiency if the 
resistance seen by the DC output is -10kOhm. 


- don't have a soldering iron and am all thumbs. Where can | get a detector like this 
already built up? Ans. The RFD102A-DET is available 
http:llwww.fdiagnostics.camfpraductimicrowave-even-windaw-energy-harvesting-kit/ 


- What is the maximum output voltage this module can produce? Ans: With 05W input 
power the module can produce up to 37V at 915MHz. 


- Can | charge my mobile phone with this? Ans: Itis possible with 4 RFD102A modules 
and antennas to produce enough current to charge a mobile phone. The hard partis the 
wireless source would need to be so powerful that you wouldn't want to be in the same 
room during charging. You may hurt your eyes by cooking them. 


xfinıty mobile 


Switch to anew 
wireless network 
designed to save 
you money. 


Share 


Did you make this project? Share it with us! 
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An Invention oí Free Energy : 100 Years Ago! 


Roy Meyers' Absorber -- 


ree Energy" 
by Robert A. Nelson 


As planet Earth suffers under the relentless onslaught of ever increasing human. 
consumption, we are becoming increasingly desperate for sources of energy with which to 
power our pretensions of civilization. There is not enough ail or coal available to sustain 
the present rate of growth, and the apparently inevitable result will be endless wars over 
dwindling resources. There are, however, numerous marvelous alternative energy 
technologies that have been suppressed by the powers that be. 


We could easily be enjoying the benefits of clean, cheap (and even free) energy in various 
forms, were it not for the insatiable greed of our corporate masters, who rule the world 
without regard for humanity or the environment, 


There are dozens of stories that can be told of inventors who presented wonderful 
liberating technologies, only to be ruined for their efforts. Many people have heard of 
various types of so-called "free energy” or "over-unity" generators that tap what scientists 
call Zero Point Energy (and other names, such as the aether) without need for fuel and 
without producing any pollution. Detractors like to label such devices as impossible 
(EON "perpetual motion machines", even though some of them are solid state electronic. 
systems that have been buit and shown to work. Readers who are interested In such 
Possibilities need search no farther than the impeccable history of Thomas Henry Moray, 
which is widely published on the internet (e.g., 
http://www.rexresearch.com/moray.moray.htm). 


A Tiue Adventure 


If that is too much bother for you, then just continue reading here. This is the little-known 
story of Roy Jerome Meyers, who invented an "Absorber" that produced limitless 
electrical power from the terrestrial magnetic field. 


Almost 100 years ago, Meyers served a 3-1/2 year sentence in the Arizona state prison at 
Florence. Before his incarceration, he had already invented an improved trolley wheel 
head that prevented it from jumping off the wire. While he was imprisoned, he was 
inspired to invent a device that would draw electricity from the atmosphere. He conferred 
with Superintendent Sims and Parole Clerk Sanders, and convinced them to give him the 
opportunity to develop his idea in a wooden shed on the grounds of the penitentiary. 
Within a few weeks, using easily available materials (chrome steel magnets and iron 
wire), he constructed the first crude working model, and used it to spark the gas engines 
of the prison's pump house. His second model developed 8 volts. 


Miss Kate Barnard, who was State Commissioner of Charities and Corrections of 
Oklahoma, was a guest of Superintendent Sims at the time, and she saw the machine in 
operation. Miss Barnard was so impressed by it and by Meyers' essential integrity (despite 
the lapse that had gotten him imprisoned) that she told the story of Roy Meyers when 
later she appeared before the Arizona legislature to address them concerning prison 
reform. The legislature and Governor Hunt were convinced to grant Meyers an 
unsupervised leave of absence for 30 days to travel to Washington DC in order to apply 
for a patent. 


Meyers gave this account of his trip: 


"When I arrived in Washington and laid my plans before the patent 
office experts, they merely smiled and told me that I would have to 
build a model and demonstrate my claims --- that it seemed strange 
that I, unknown as I am in the electrical world, should have 
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Roy J. Meyers: Absorber (Atmospheric Electrical Generator) 


accomplished the things for which Edison, Tesla and other experts have 


been striving for years. 


"They could not grasp the meaning of my drawings nor the explanation 
1 tried to make to them. There was little time to spare, as I had only 20 
days left of my leave, but I set to work in a few days was able to take a 
crude model around to the patent office to make a demonstration. 


"Arriving at the patent office I telephoned to a friend who had been so 
kind as to introduce me and aid me in reaching the proper officials. The 
absorber was hoisted on two short poles and made to work. While they 
were as yet unable to understand the principles involved and hardly 
willing to believe their eyes, they were forced to admit that I had 
something new and different, and they told me that there would be no 
further objection; that I might file my application without further delay. 


"I hope to construct my first large machine right here in Phoenix. I feel 
grateful; to Governor Hunt and others for what they have done for me 
and to the help they have given in securing protection I might not 
otherwise have had, and I am desirous of demonstrating this gratitude. 
Тат going back to Florence today to resume the serving of my 
sentence, which will expire in 10 months. Then, here in Phoenix, I will 
begin the work of making my machines." (Technology World Magazine, 
1912) 


Meyers planned to build a 200 foot tower upon which to place an "Absorber" (as he called 
it) with sufficient power to light the city of Phoenix. According to him, it comprised "a 
series of magnetized steel plates set in a circle and this mechanism attracts the electricity 
from the atmosphere. This is carried by wires to a transformer in the engine house below 
апа thence is applied to produce either power or light after the usual manner. 


"The flow of electricity is constant. When it emerges into the transformer it is in. 
the form of a direct current. It will absorb the electricity day and night and will 
work whenever the wireless will work. 1 can put up a plant to supply such а 
building as the Adams Hotel for about $1500, and one of the principal items of 
the expense is the cost of the towers, the wires, the magnetizing of one set of 
plates, which is part of the secret of the treatment which makes it respond to 
the accumulations of the atmosphere. 


"For use in the case of an electrical storm I have made what I call a modified 
form of circuit breaker, such as is commonly used as a lightning arrester on 
telegraph lines. In case of a storm the accumulator would suddenly become 
overcharged, possibly, and as the electricity would not of itself flow back into 
the air, the result might be disastrous. So I send it down into the ground, 
whenever the voltage rises above a certain amount.” 


And the story ends there. It is not known what became of Roy J. Meyers. No "Absorber" 
was built to power Phoenix, and it appears that a US Patent was not granted. This writer 
first learned of Meyers’ Absorber in 1986, and repeatedly searched for it in the US Patent 
Gazette, to no avail. It was not until 2006 that Meyers! British patent for "Improvements 
in and Relating to Apparatus for Producing Electricity" was located after several periodic 
advanced searches of the European Patent Office online (http://ep.espacenet.com). The 
patent has long since expired and entered the public domain. It is reprinted below for your 
edification, 


It should be obvious from this brief but indisputable account, and the description given 


in the patent, that "free energy" is a reality. Anyone who thinks otherwise is merely 
ignorant or in denial. 
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British Patent # 1098 

(January 14, 1913) 

‘Improvements in and Relating to Apparatus for Producing Electricity 
Roy Jerome Meyers 


This invention relates to improvements in apparatus for the production of electrical currents, and the. 
primary abject in view is the production of а commercially serviceable electrical currant without the 
‘employment of mechanical ог chemical action. To this end the invention comprises means for producing 
‘what 1 believe to be dynamic electricity from the earth and its ambient elements. 


‘Lam, of course aware that it has been proposed to obtain static charges from upper strata of the 
atmosphere, but such charges are recognized as of widely variant potential and have thus far proved of 
по practical commercial value, and the present invention s distinguished from all such apparatus as has 
heretofore been employed for attracting static charges by the fact that this improved apparatus is not. 
designed or employed to produce or generate irregular, fluctuating or other electrical charges which lack 
‘constancy, but on the other hand 1 have by actual test been able to produce from a very small apparatus. 
At comparatively ow elevation, say about 50 or 60 feet above the earth's surface, a substantially 
Constant current at a commercially usable voltage and amperage. This current 1 ascertained by repeated 
tests is capable of being readily increased by additions of the unit elements in the apparatus hereinafter 
set forth, and 1 am convinced from the constancy of the current obtained and its comparatively low 
potential that the current is dynamic and not static, although, of course, it isnot impossible that certain 
Static discharges occur and, in fact, 1 have found occasion to provide against the damage which might 
result from such discharge by the provision of lightning arresters and cut-out apparatus which assist in 
rendering the obtained current stable by eliminating sudden fluctuations which sometimes occur during 
Conditions of high humidity from what 1 consider static discharges. The nature of my invention is 
‘obviously such that 1 have been unable to establish authoritatively ай of the principles involved, and 
‘Some of the theories herein expressed may possibly prove erroneous, but 1 do know and am able to 
‘demonstrate that the apparatus which I have discovered does produce, generate, or otherwise acquire а 
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difference of potential representing a current amperage above stated, or varied therefrom at the will of 
the operator according to the uses which the current is to be subjected. 


The invention comprises generically means for producing electrical currents of serviceable potential 
substantially without the employment of mechanical or chemical action, and in this connection 1 have 
been able to observe no chemical action whatever on the parts utilized although deterioration may 
Possibly occur in some of the parts, but so far as 1 am able to determine such deterioration does not 
ада to the current supply but в merely incidental to the effect of climatic action 


The invention more specifically comprises the employment of a magnet ar magnets and a co-operating 
element, such as zinc disposed adjacent to the magnet or magnets and connected in such manner and 
arranged relative to the earth so as to produce current, my observation being that currant is produced 
only when such magnets have their poles facing substantially to the north and south and the zincs are 
disposed substantially along the magnets, 


The invention also comprehends other details of construction, combinations and arrangements of parts 
as will hereinafter Бе fully set forth and claimed, 


n the accompanying drawings: 


Figure 1 is a top plan view of an apparatus embodying the features of the present invention, the arrow 
accompanying the figure indicating substantially the geographical north, parts of the figure being 
diagrammatic for condensing the showing. 


Figure 2 is a view is side elevation of the parts seen in plan in Figure 1. 
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Te тесті. 


Figure 3 is a vertical section taken an the plane indicated by the line 3-3 of Figure 2 and looking in the 
direction indicated by the arrow. 
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Figure 4 is a detail Мен partly in elevation and partiy in section showing the detail connections of the 
converter and intensifier. 
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Figure 5 is a transverse section taken on the planes indicated by line 5-5 of Figure 4 and locking 


downwardly. 


Figure 6 is an enlarged detail fragmentary section illustrating the parts at the juncture of the conductors 


and one of the intensifier, 


тә 
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Figure 7 is an enlarged detail view partiy in elevation and partiy in section of one of the automatic cut- 


outs and 


Figure 8 is a diagrammatic view of one of the simplest forms of embodiment of the invention 
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Referring to the drawing by numerals, 1,1 indicates magnets connected by a magnetic substance 2, 
preferably an iron wire. The magnets 1 are arranged in pairs, one pair being spaced beneath the other, 
and interposed between the magnets are zinc plates 3,3 connected by an iron wire conductor 4. Suitable 
insulating supports 5 are arranged for sustaining the respective magnets 1 and plates 3,3. Each plate 3 
is preferably bent substantially into V form, as clearly seen in Figure 1, and the VI of опе of the plates 
opens or faces toward the north and the V of the other plate to the South. I have determined by 
experimentation that it is essential that the plates 3 be disposed substantially north and south with thelr 
fat faces approximately parallel to the adjacent faces of the co-operating magnets, although by 
experience 1 have not discovered any material difference in the current obtained when the plates are 
disposed slighty to one side of north and south, as for instance when the plates are disposed slightly to 
опе side of north and south, as for instance when disposed in the line of пе magnetic polarity of the 
earth. The same is true with respect to the magnets 1, the said magnets being disposed substantially 
north and south for operative purposes, although 1 find that it is Immaterial whether the north pole of 
опе of the magnets is disposed to the north and the south pole ta the south, or vice versa, and itis my 
Sonviction from experience that It is essential to have the magnets of each pair connected by magnetic 
‘material so that the magnets substantially become one with а pole exposed to the north and a pole 
exposed to the north. In Figure 1, 1 have indicated in full lines By the letters В and N the respective 
polarities of the magnets 1, and have indicated in dotted lines the other pole of those magnets when the 
Connection 2 is severed. I have found that the magnets and zinc plates operate to produce, whether by 
сойесНоп or generation 1 am not certain, electrical currents when disposed substantially north and south, 
but when disposed substantially east and west no such currents are produced. I also find that the 
question of elevation Is by no means vital, but it is true that more efficent results are obtained by 
placing the zines and magnets on elevated supports. I furthermore find from tests that it is possible to 
obtain currents from tne apparatus with the zines and magnets disposed in a building or otherwise 
епаозей, although more efficient results are obtained by having the said elements arranged in the open. 


While in Figures 1, 2, and 3, 1 have shown the magnets and the zinc plates as superimposed, it will be 
apparent, ss hereinafter fully set forth, that these elements may be juxtaposed in horizontal planes, and 
‘Substantially the same results will be secured. Furthermore, the magnets 1 with the interposed zines 3, 
as shown in Figures 1, 2 and 3 merely represent a unit which may be repeated either horizontally or 
Vertically for increasing the current supply, and when the unit is repeated the zinc plates are arranged 
altemating with the magnets throughout the entire series as hereinafter indicated. 
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А conductor 6 is connected in multiple with the conductors 2 and a conductor 7 is connected with 
conductor 4, the conductor 6 extending to one terminal of a rectifier which I have indicated by the 
general reference character 8, and the conductor 7 extending to the other terminal of said rectifier. The 
rectifier as seen in diagram in Figure 1 may assume any of several well known embodiments of the 
electrical valve type and may consist of four asymmetric cells or Cooper-Hewitt mercury vapor lamps 
Connected as indicated in Figure 1 for permitting communication of the positive impulses from the 
conductor 6 only to the line conductor 3 and the negative impulses from conductor 6 on only tà the line 
Conductor 10. The current from this rectifier may be delivered through the conductors 9 and 10 to any 
Suitable source for consumption. 


While the said rectifier 8 may consist of any of the known types, as above outined, it preferably consists 
ога specially constructed rectifier which also has the capacity of intensifying the current and comprises 
‘Specifically the elements shown in detail in Figures 4, 5, and 6 wherein 1 have disclosed the detail wring 
of the rectifier when composed of four of the rectifying and intensify in elements instead of asymmetric 
cells or simple mercury vapor valves. As each of these structures is an exact embodiment of all the 
others, one only will be described, and the description will apply to all. The rectifying element of each 
onstruction consists of a mercury tube 11 which is preferably formed of glass or other suitable material, 
and comprises a cylinder having its end portions tapered and each terminating in an insulating plug or 
Stopper 12, Through the upper stopper 12 is extended the electrode 13 which extends well into the tube. 
and preferably substantially one-half the length thereof to а point adjacent the inner end of an opposing 
lsctrode 14 which later electrode extends thence downwardly through tne insulation 12 at the lower 
end of the tube. The tube 11 is supplied with mercury and is adapted to operate on the principle of the 
mercury vapor lamp, serving to rectify current by checking back impulses of one sign and permitting 
passage of impulses of the other. To avoid the necessity for utilizing a starter, as s common with the 
lamp type of electrical valve, the supply of mercury within the tube may be sufficient to contact with the 
lower end of the electrode 13 when currentis not being supplied, so that as soon as current is passed 
from one electrode to the other sufficienty for volatiizing that portion of the mercury immediately 
adjacent the lower end of electrode 13, the structure begins ite operation as a rectifier, The tube 11 is 
‘Surrounded by a tube 15 which is preferably spaced from tube 11 sufficiently for allowing atmospheric or 
ther cooling circulation to pass the tube 11. In same Instances, it may be desirable ta cool the lube 11 
by a surrounding body of liquid, as hereinafter indicated. The tube 15 may be of insulating material but 1 
find efficient results attained by the employment of a steel tube, and fixed to the ends of the of the tube 
are insulating disks 16, 16 forming a spool on which are wound twin wires 6^1 and 7^1, the wire 6^1 
being connected at the inner helix of the cal with the outer end of the electrode 14, the lower portion of 
said electrode being extended to one side of the tube 11 and passed through an insulating sleeve 17 
extending through the tube 15, and at its outer end merging into the adjacent end of the wire 6^1. The 
wire 7^1 extends directly from the outer portion of the spool through the several helices to a point 
adjacent the juncture of the electrode 14 with wire 6^1 and thence extends in mechanical parallelism 
with the wire throughout the сой, the wire 6^1 ending in а terminal 18 and the wire 7^1 ending in a 
terminal 19. For the sake of convenience of description and of tracing the circuits, each of the apparatus 
dust above described and herein known as an intensifier and rectifier wil be mentioned as A, В, C and D, 
respectively. Conductor 6 is formed with branches 20 and 21 and conductor 7 is formed with similar 
branches 22 and 23. Branch 20 from conductor 6 connects with conductor 7^1 of intensifier B and. 
branch 21 of conductor 6 connects with the conductor 7^1 of intensifier C, while branch 22 af conductor 
7 of intensifier C, while branch 22 of conductor 7 connects with conductor 7^1 of intensifier D. А 
Conductor 27 is connected with terminal 19 of Intensifier A and extends ta and is connected with the 
terminal 18 of intensifier C, and a conductor 7 connects with conductor 7^1 of intensifier D. A conductor 
27 is connected with terminal 19 of intensifier A. and extends to and is connected with terminal 18 of 
intensifier C, and a conductor 28 is connected with the terminal 19 of intensifier C and extends from the 
terminal 19 of intensifier В to the terminal 18 of intensifier D to electrode 13 of intensifier B. Each 
electrode 13 is supported on a spider 13^1 resting on the upper disk 16 of the respectiva intensifier 
Conductors 31 and 32 are connected with the terminals 18 of intensifies A and В and are united to form 
the positive line wire 9 which co-operates with the negative line wire 10 and extends to any suitable 
point of consumption. The ine wire 10 is provided with branches 35 and 36 extending to the electrodes 
13 of intensifiers C and D for completing the negative side of the circuit, 


“Thus it will be seen that alternating currents produced in the wires 6 and 7 will be rectified and 
delivered in the form of a direct current through the line wires 9 and 10, and I find by experiment that 
the wires 6 and 7 should be of iron, preferably soft, and may of course be insulated, the other wiring not 
specified as iron being of copper or other suitable material 


1n carrying out the operation as stated, the circuits may be traced as follows: A positive impulse starting 
at the zines 3 is directed along conductor 7 to branch 23 to conductor 7^1 and the winding of the 
rectifier of intensifier B through sad rectifier to the conductor G^1, trough the winding thereof to the 
Contact 18, conductor 32 and to the line wire 9. The next or negative impulse directed along conductor 7 
cannot find its way along branch 23 and the circuit just above traced because it cannot pass across the 
rectifier of intensifier B but instead the negative impulse passes along conductor 22 to conductor 7 of 
intensifier A and the winding thereof to the contact 19 and to conductor 27 to contact 18 of intensifier C, 
to the winding of the wire 6^1 thereof to the electrode 14 through the rectifier to the of the electrode 13 
and conductor of intensifier A, electrode 14 thereof and conductor 6^1 to contact 18 and wire 31 to line 
wire 9. Obviously the positive impulse cannot pass along the wire 20 because of its inverse approach to 
the rectifier of intensifier B. The next impulse or negative impulse delivered to conductor 6 cannot pass 
along conductor 21 because of ts connection with electrode 13 of the rectifier of intensifier A, but 
instead passes along conductor 20 to the wire 7^1 and ts winding forming part of intensifier В ta the 
contact 19 and conductor 29 to contact 18 and the winding of wire 6^1 of intensifier D to the electrode 
14 and through the rectifier to the electrode 13 and conductor 35 to ine wire 10. Thus the current is. 
rectified and all positive impulses directed along one line and ай negative impulses along the other lie s 
that the potential difference between the two lines will be maximum for the given current of the 
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altemating circuit. Tt is, of course, apparent that a less number of intensifiers with their accompanying 

тесйпег elements may be employed with a sacrifice of the impulses which are checked back fram a lack 
of ability to pass the respective rectifier elements, and in fact I have secured efficient results by the use 
ofa single intensifier with Из rectifier elements, as hereinafter set forth. 


Grounding conductors 37 and 38 are connected respectively with the conductors 6 and 7 and are. 
provided with the ordinary lightning arresters 39 and 40 respectively fer protecting the circuit against 
high tension static charges. 


Conductors 41 and 42 are connected respectively with the conductors 6 and 7 and each connects with an. 
automatic cutout 43 which is grounded as at 4. Each of said automatic cutouts s exactly like the other 
and one of the same is shown in detail in Figure 7 and comprises the inductive resistance 45 provided 
with an insulated binding post 46 wit which the respective conductor 6 or 7 is connected, said post also 
Supporting a spring 48 which sustains an armature 49 adjacent to the core of the resistance 45. The 
helix of resistance 45 is connected preferably through the spring to the binding post at one end and at 
the other end is grounded on the core of the resistance, the said core being grounded by ground 
tonductor 44 which extends to the metalic plate 52 embedded in moist carbon or other inductive 
material buried in the earth. Each of the conductors 41, 42 and 44 is of iron, and in this connection 1 
wish it understood that where Т state the specific substance Тат able to verify the accuracy of the 
Statement by the results of tests which 1 have made, But of course I wish to include along with such 
‘Substances al equivalents as for instance, where iron is mentioned Its byproducts, such as steel, and ite 
equivalents such as nickel and other magnetic substances are intended to be comprehended. The cutout 
apparatus seen in detail in Figure 7 is employed particulary for Insuring against high tension currents, It 
being obvious from the structure shown that when potential rises beyond the limit established by the 
tension of the spring sustaining the armature 40, the armature will be moved to a position contacting 
with the core of the cutout device and thereby directly close the ground connection for line wire 41 with 
onductar 44, eliminating the resistance of winding 45 and allowing the high tension current to be 
discharged ta the ground. Immediately upon such discharge the winding 45 losing ks current will allow 
the core to become demagnetized and release the armature 49 whereby the ground connection is 
Substantially broken leaving only the connection through the winding 45 the resistance of which is 
Sufficient for insuring against loss of low tension current. 


1n Figure 8 1 have illustrated an apparatus which though apparently primitive in construction and 
arrangement comprehends the first successful embodiment which I produced in the course of discovery 
of the present invention, and it wil be observed that ће essential features of the invention are therein. 
disclosed. The structure delineated in sald figure consists of horseshoe magnets 54, 55, опе facing north 
and the other south, that is, each opening in the respective directions indicated and the two being 
Connected by an iron wire 55 which is uninsulated and wrapped about the respective magnets each and 
Portion ofthe wire 55 being extended from the respective magnets to and connected with, as by being 
soldered to, a zinc plate 56, there being a plate 56 for each magnet and each plate being arranged 
longitudinally substantially parallel with the legs of the magnet and with the faces of the plate exposed 
toward the respective lags ofthe magnet, the plate being thus arranged endwise toward the north and. 
south, An iron wire 57 connects the plates 56, the ends ofthe wire being preferably connected adjacent 
the outer ends of the plates but from experiment 1 find that the wire may be connected at practically any 
paint to the plate. Lead wires 58 and 59 are connected respectively with the wires 55 and 57 and supply 
an alternating current at a comparatively low tension, and to control such current the wires 58 and 59. 
may be extended to a rectifier or combined rectifier and intensifier, as above set forth. 


The tests which 1 have found successful with the apparatus seen in Figure В were carried out by the 
employment first of horseshoe magnets approximately 4 inches in length, the bar comprising the 
horseshoe being about one inch square, the zines being dimensioned proportionately and fram this 
apparatus with the employment of a single intensifier and rectifier, as above stated, 1 was able to obtain 
a constant current of 8 volte. 


Tt should be obvious that the magnets forming one af the electrodes of this apparatus may be permanent. 
ar may be electromagnets, or a combination of the two. 


While the magnets mentioned throughout the above may be formed of any magnetic substance, I find 
the best results obtained by the employment ofthe nickel chrome steel, 


While the successful operation of the various devices which 1 have constructed embodying the present 
invention have not enabled me to arrive definitely and positively at fixed conclusion relative to the 
principles and theories of operation and the source from which current is supplied, 1 wish it to be 
Understood that 1 consider myself as the first inventor of the general type hereinbefore described 
capable of producing commercially serviceable electricity, for which reason my claims hereinafter 
appended contemplate that I may utilize a wide range of equivalents so far as concerns details of 
onstruction suggested as preferably employed. 


The current which 1 am able to obtain is dynamic in the sense that it is not static and its production is 
accomplished without chemical ar mechanical action either incident to the actual chemical or mechanical 
motion ar incident to changing calorie conditions во that the elimination of necessity forthe use of 
chemical or mechanical action is to be considered as including the elimination of the necessity for the use 
of heat or varying degrees thereof. 


Back to 
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COMMENTS: 


The Meyers invention is a simple antenna. The magnets attract and concentrate the 
electro-magnetic field and the tin horns collect it. 


In Meyers’ day he only had the natural magnetic field of the earth to harvest. Today we 
have filled the E-M spectrum with radio, TV and cell phones. If you were to build this 
device today it would interfere with all of the above. This would make a lot of people upset 
with you and probably get you in trouble with the government agencies which regulate 
these utilities. 


If you want to harvest free range electricity, I would recommend using a ground antenna 
like Nathan Stubblefield or a metallic pyramid like Les Brown. 


Robert 


This alternate energy source is much like a static energy collector designed and patented 
by Nikola Tesla in 1901. Patent numbers: 685957 and 685958. However, Tesla didn't find 
it necessary to use magnets, so there is that difference. There are many inventors on 
YouTube that mimic his design and show great results. I've seen one with a 40' antennae 
pole with a wire that generates 135 volts, 


I'm currently researching the subject and when I saw your blog concerning Meyers 1 
thought I'd give you the knowledge about Tesla's invention that was years prior to 
Meyers. Scott 


itor vewzone.comimeyers! E 


12262017 


Don't let the big energy corporations control you = Free energy is HERE | Planet Infowars 


инк MD 


т 


Don't Let The Big Energy Corporations Control You — Free Energy Is 
HERE 


——— — Ш @ 0 @ 
ра wa i la 


жа 


hitpfplane infowars.comiscioncaldontelhe-big-energy-corporaions-contol-you-Fee-energyishere 


хит 0 
[ EN 


Lr 


e 


How do you fed 
players kneeling 
anthem? 


n 


w 


Don't let the big energy corporations control you — Free energy is HERE | Planet Infowars 


азса. to be one uar bung block whi can lel oum pov frm ап aerial а ерсе the eel own аме ae 


TE 


We i pbe tone more than one mae wi the aeria w gemere pover, he Di nope swith 
[rur Tal arranpa hy ing os So rman pt atie png wn oie 


hate being ended lag nylon coni to —— 
пакету 


re plate pst 
‘nen and mete о fet abome the pound and е tact oth plate ea ay ty тер ме: 


пир: раге пйоиага convecienceldontll-he-bi-energy-corpraions-contobyn-res-energy--here. 


z 


12282017 


hitpplane infowars.comiscioncaldontelhe-big-energy-corporaions-convol-you-Fee-energyis-here 


Don't let the big energy corporations control you — Free energy is HERE | Planet Infowars 


i hr oo been qe apr im og ye asin tt i a 


"his arrangement provides serious power, enomgl tu cause Injury to, or il 
iaht an LED very by hing tos ce LED ered eni lage ito dey ead а сшйу 
‘iat to argent ar banery bank ahhh ae ne Wi иеа odes a Ber cane ped er 

9 mt thd те e porer ban o powe s bel d te 


“ici oka синдину ed athe aerial pt othe cii 
vet proum, tomy omes (aped ar by ling ene ce ue nna ae ple Any have a pa aerial cone 
shoe ped ch ve bs thc py i pipet ang ati img ой sed. 
praecepi all between he ad mad the cr ic t ec m Hat igs ely oped the 
‘Sel the spark ap le d dmt the as pe hop the ath Aerator aon ital 
stri ihn rd tem ew tes sy бош е el and a mee е ио ihr st oma marti pi ır 


‘omer iad ah dot eter е el ae athe ars neon ear рене ot 


NE‏ - ا 


эв 


12282017 


Don't let the big energy corporations contral you = Free energy is HERE | Planet Infowars 


Grad PAPAS hg 


ST 


ОЙ 


тиле иа fco where samne def he yt леа One пова that ran red ri fa gang алде 
‘eeu hawe un earthed aerial din tale rto lach eral plate inside a house, ut rag suspended ben t 
rer Аш ша шг spark plug mtd етан the lee an pte xain hing b бири he iy 


hitpplane ifowars.comisciancaldontelhe-big-energy-corporaions-contol-you-Fee-energyis here 


ав 


12282017 Dont 


the big energy corporations control you = Free energy is HERE | Planet Infowars 


9 responses to Don't let the big energy corporations control you – Free energy is HERE 


hitpfplane infowars.comiscioncaldontel-he-big-energy-corporaions-contol-you-Fee-energyishere E 


12282017 Dont 


J the big energy corporations control you = Free energy is HERE | Planet Infowars 


Leave a reply 


Nip:planetinfowars conviscianceidontdet-he-big-energy-orporaions-contr-you-ree-energy-s:here вв 


Nov. 12, 1957 ŁR CRUMP 2,813,242 
Pons susci US mm ENERGY 
ABSTRACT ER Tae AIDE 
popu 


ge э‏ ر 
о част OSCILLATOR i heri oe‏ 
t Pa a A HR,‏ 35 
HN, d 70:‏ 7 


3 D. 
|o Тг Tee pis 


Fic.3 


" 


ESN 


INVENTOR 
Lloyd R. Crump 


WEL oae LU eur 


ATTORNEYS 


United States Patent 


2,813,242 
Patented Nov. 12, 1957 


Office 


1 


2813242 
POWERING ELECTRICAL DEVICES WITH EN- 
ERGY ANSTRACIED FROM THE ATMOS: 
ш 
‘Lloyd В. Crump, Silver Spring, Md. 
Application March 12, 1984, Serial No. 415,986 
1Chim. (C1, 3212) 
Granted under Tite 35, U, S. Code (1952), see. 266) 


w 


‘The invention described herein may be manufactured 
and шой by or for the Goverament for governmcatal 
Purposes without payment to me of any royalty thereon, 

This invention relates to the convenicat and economical 
provision of power for the operation of electrons traii 
and devices using transistors, and of other electrica] de 
vices having modest power requirements 

A great advantage of transistors, and а major reason 
dor their enthusiastic reception since their introduction a 
dew years ago, is the fact that they will operate satisfac 
oily with very low supply voltages and current. Oac 
nillivat or even less is suficient to power а ansias 
dn many applications. Various batteries have been de. 
‘eloped to provide, in a minimum of space, the relatively 
minute amounts of power needed by transistors 

My invention provides methods and means that permit 
ltansistor circuits, and also other low-powered electrical 
devices, to be economically and convenicatly operated 
Without any batteries whatever, and indeed Withee awy 
ower supply whatever as power supplies arc ordinarily 

‘The invention centers around my discovery that it is 
practicable to construct operative transistor circuits tac 
fare able to abstract from the atmosphere suficient elec. 
dromagaeiis слепу to provide all necessary supply voli 
ages and currents for бей own operation,” Cites mud 
devices powered according to my invention will operate 
indefinitely without any local power source whatever 

1 have successfully constructed and demonstrated sach 
гош. For example, Т have constructed а batterylest 
transistor radio receiver on which 1 have listened to cher 
nearby or distant broadcast stations аз desired, osing 
either headphones or a loudspeaker; this receiver has beco 
powered entirely by electromagnetic energy abstracted 
from the atmosphere, 

rom the successful operation of this receiver, and 
from other experimental work, it becomes clear dit by 
he methods and means of the invention, a prea variety 
of practical and useful transistor circuits can be powered 
‘entirely by energy abstracted from the atmosphere, 

Furthermore, ss will become apparent below, may im. 6 
vention is applicable to the powering ot thse беши 
devices requiring relatively small amounts of power, 

An object of the present invention is 10 provide met 
э and means for powering transistor а 
from radioirequensy energy abstracted from the atmos. 
phere. 

Another object is to provide methods and means for 
powering remote radio receivers, low-powered radio tratu 
dites, and other low-powered electrical devices, with 
energy received by radio from a master station, so thet 
ло local power supplies аге needed by the devices sod 
that the powering or no powering ofthe remote devi 
ds under the contol of the master station, 

A further object is to provide methods and means for 
Powering transistor circus and other low-powered elec 
fica devices with radiofrequency energy received from 
опо or more remote radio transmitters. 
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Other objects, aspects, uses, and advantages of the in- 
vention will become apparent from the following descrip. 
tion and from the drawing. 

Figure 1 is a schematic diagram of a transistor radio 
secever in which all necessary power is supplied by em 
eray abstracted from the atmosphere in accordance with 
the invention. 

Figure 2 is a schematic diagram showing e general ap- 
plication of the invention to provide direct current power 
{oa load, 

Py Ба киде: daa efa atem оры. 
ing a hich energy D.C. source at a high voltage level 
‘wing energy abstracted from the atmosphere 

Referring to Figure 1, a receiving antenna 1 is con- 
‘nected to antenna coupling coils 2 and 3, the other ende 
‘of which are connected to ground, A parallel tesonani 
тай consisting of сой 8 and capacitor € i coupled 10 
coll 2. А second parallel resonant circuit corsi of. 
coil 7 and capacitor 10 is coupled to сой 3. A third 
parallel resonant circuit consisting of сой 11 and capac. 
itor 12 is also coupled to ой 3. 

Cail 5 and capacitor 6 are ined to the frequency of 
э radio transmitter from which it is desired to receive 
{nformation—for instance, en amplitude modulated stand 
ard broadcast stadion. The signal received from this amc. 
itr need not be strong. ‘The signal is detected by diodo 
15 to obtain an sndio-requoncy information igo Tis 
audio signal 8 coupled through a capacitor 16 and is aa 
plied by а cireuit that includes а transistor 17 having a 
bose 20, an emitter 21, and а collector 22. "The ampli 
fed audio output of the transistor is coupled through an 
audio transformer 23 to an electroacoustic transducer. 
preferably а permanent-magnet dynamic loudspeaker 25 
з shown, 

‘The novelty of the invention ties largely in the method 
and means by which the necessary direct-current power 
is supplied to the emitter and collector circuits of transis. 
tor 17. ‘This method and means will now be des 

Сой 7 and capacitor 10, and also coll 11 ond capacitor 
12, are tuned to receive radio signals of relatively high 
sitength, it does not matter whether these signals con. 
‘in information. "These power signals are И oy 
diodes 26 and 27 to provide direct current power that ic 
filtered by capacitors 30 and 31. The D.C. power thas 
obtained is utilized to power the transistor 17. 

Tn the circuit shown, two tuned circuits (call 7 and 
capacitor 10, and сой И and capacitor 12) are tuned io 
power signals and the D.C. voltages obtained rom cach 
‘re connected in series. The tuned power cium muy 
be tuned to the same or diferent power signals. Unda. 
ertain circumstances it may be desirable 10 tse mote 
fhan two tuned power circuits and to tune them 10 more 
‘han two power signals; n this way power can be Ot 
‘om several signals and combined. Оп the other hand, 
ita strong power signal is available, a single tud poet 
circuit may sufice to give the needed D-C. power 

Even weak information signals can be received success- 
folly. А plurality of transistor amplifer stages con oo 
sed if desired, or other circuits such as supcrhceredyne. 
circuits can be used. I is merely necessary that а suf. 
ently strong power signal or signals be availble to pro- 
ide the small amount of D.C. needed to power the 

Ifthe information signal happens to be strong, it can 
be used as the power signal; all of the tuned src (coll 
S and capacitor 6, сой 7 and capacitor 10, coll T1 and 
capacitor 12) are tuned to the information ш, 

Engineers who have observed my invention ia operation 
have been surprised atthe unexpectedly good reeds qui 
fined, even with readily available power signals of quito 
moderate strength, For instance, suficient power {or sat 
isfactory operation of a loudspeaker at low volumes i 
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readily obtained froma S-kilowatt standard broadcast 
station 5 miles away, using only an indoor antenna to pick 
тр the power signal as well as information signals, la 
уз operation under these conditions a DC. voltage 
fof about 25 to 3 volis is obtained between he emitter 
‘and the collector, at a current of about 250 miecoamperes; 
D.-C. power input to the transistors thus of the order 
GLAS to Табы So far as Tam aware, no one 
Ever before discovered and demonstrated the practicability 
‘ofthis method of powering а radio receiver. 

Because existing broadesst stations within a radius of 
‘4 number of miles provide adequate power signals, the 
invention is readily practicable with existing power sig- 
тав їп almost any locaton ів ог near any city ln the 
United States. 

“Although T have ‘described а transistor radio receiver 
powered by my invention, it will ‘be readily apparent that 
{he invention Js applicable to the powering of any tram 
sistor ахай using one or а number of transistors, and 
fo the powering of other devices requiring relatively small 
mounts of power. For instance, sensitive elecrome 
chanical, electrochemical, or electrothermal devices can 
be operated by the method of the invention 

Referring to Figur 2, which shows a more general em 
bodiment of my invention, an antenna 35 picks up radio 
frequency energy from ihe almosobere. This enerey 
flows through coll 36, which is coupled to a tuned circuit 
Consisting of coil 37 and expactior 40. The тобой 
quency voltage across capacitor 48 is rectiled by diode 
Land tered by a low-pass filter 46 consisting of capac- 
йоз 42 and 44 and choke сой 43, The resulting D.C. 
voltage is applied fo load 45. 

Tn the practice of my invention, larger mous of 
power сип be obtained for short periods of time by чог 
Ing recived energy in a suitable energy storage device, 
Stored energy may then be withdrawn at intervals sta 
more rapid rate than that at which it was received and 
put into the storage device. In this way the Invention can 
фе wed to provide short pulses of relatively very high 
electrical energy. This result can be readily obtained by 
‘charging а relatively large capacitor with direct current 
зо then discharging the capacitor rapidly into а load 
‘hen desired. This rapid discharge can be initiated auto- 
matically when the voltage across the capacitor reaches 
a certain lev, or it cam be inated when а transistor 
Тайо receiver receives a certain information signa. 

"Higher voltages can bo obtained with the Invention by 
means of well known devices for raising D.-C. voltages 
эв show in Figure 3. The D.C. voltage output from the 
©арасйог 44 can be used to power а low frequency tram- 
Stor oscillator $2 whose А.-С, Output is raised to a Higher 
Foliage level by the transformer 88. This relatively high 
AC. voltage cam then be rectified by a diode 61 end fed 
то a capacitor 64 fo provide a high energy D-C. source 
at а relatively high voltage level at tho terminals 69 and 
Ле. Të desired, energy con now be withdrawn from the 
capacitor 64 at intervals in short pulses of high enerey 
Sti high voltage level. Pulsed radio transmission is one 
Of the posible uses for this form ofthe invention, Other 
{ses would be to provide а single relatively powerful pulse 
Deeded to actuate an electrothermal or electromechanical 
device. 

“AS has been indicated above, in many locations and 
particularly anywhere im or near most American cities, 
power signals normally present in the atmosphere are 
Realy available forthe casy and convenient practice of 
{he invention, However, the Invention also has importar 
applications in systems ia which the necessary power sie 
‘il is generated and transmitted speciscally for the opera- 


fon of the particular system. Such systems can, for ex T 


ample, comprise а master station transmitting all the 
‘power that is needed for hundreds or thousands of fixed 
Gr mobile transistor receivers or other remote devices over 


w 


в 


m 
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a range of many miles, This eliminates the need for 
hundreds or thousands, s the ease may be, of local power 
supplies. At Во same time, such a system has the advan- 
fage that all of the remote devices can be simultaneously 
activated or deactivated at the wil of the master station, 
Simply by starting or stopping the transmission of the 
power signal. Та such systems it will often be advents- 
вони to use power signals of frequencies suificiently high 
do permit the use of resonant receiving antennas of small 
physical dimensions for signal pickup at the remote de 
ices, In addition to the power signal, the master station 
nay transmit an information sanal оп the sume or a dil- 
Scent carrier. 

‘Certain ties of devices powered entirely by received 
radio waves are of course well known. ‘The wellknown 
“аууш set” of the early days of radio, which used а diode 
rectifer to demodulate an amplitude-modulated radio- 
frequency signal, is an oustanding example of such a de- 
vise. My invention is readily distinguishable from such 
prior devices, however. In typical proc devices а modu 
red radiofrequency signal is applied to а diode to obtain 
unidirectional half-wave pulses whose amplitudes vary 
‘with modulation. These pulses are integrated by means 
‘of a capacitor to obtain a unidirectional signal the ampli- 
fide of which follows the audiotequency modulation en- 
Slope. "IE the radiofrequency signal is received with 
Suficient strength the audio signal may have sufficient 
[power to operate headphones or similar utilization device 
Without power amplifeation; but the signal is utilized for 
its information content, rather than to supply поп ато 
mation containing power. 

‘My invention, on the other hand, entails the utilization 
of received radiofrequency energy to supply power to at 
Teast one pair of circuit poins (across capacitor 31 ia 
Tig. 1, for example), such circuit points requiring power 
{solely for йв power content and not for any information 
fr modulation it may contain, In other words, my inven- 
fion entails ihe utlization of radiofrequency eneray to 
Supply power that would otherwise bave to bo supplied 
by bateries, generator, or other local power source, 

It will bo apparent that the embodiments shown are 
only exemplary and that various modifeations can be 
"made in constuction and arrangement within the scope 
of the invention аз defined in the appended claim. 

T claim: 

‘An electrica! device Тог obtaining a high energy D.C. 
source at а high voltage level using energy abstracted 
from the atmosphere, said device comprising in combina- 
tion: resonant means for receiving radio waves, rst recti- 
er means for converting said radio waves into frst direct 
curent energy, Вч capacitor means for storing said frst 
direct current energy, an oscillator powered by said direct 
‘current energy, said oscillator producing an A-C. output, 
transformer means for raising said A-C. output to an in 
са voltage level, second rectifier means for convert- 
ihe the A-C. output of increased voltage level from seid 
transformer into second direct current energy, and second 
‘capacitor means for storing said second direct current 
emery. 
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Crystal Detectors to Point Contact and Layered Signal Diodes in Electronics 
OddMix com - Technical Note -Crystal Radio - TNO80417 - Karl Nagy 


Many of the younger generation never had the pleasure to have, or to even see а real 

ial detector as shown on Picture 1. А detector like that was the product of the 
early 1920's, and it was an expensive, quality, well made product. They were usually hands 
assembled with machine made components 


This particular "Ernest Roger” detector device is built on an insulated base, either wood or 
most likely of Bakelite, the most widely used and only available plastic material at the times. 


= see a real beautiful 
тума detector as shown on Pleture 1. The new generations are much too involved with 
technology and playing on their computers or going lo an online University. This excellent 
detector holder used copper, brass and bronze generously for the crystal holder and for all of 


оаамх.сот Many of the younger generation never had the pleasure to have, or to e 


Picture 1. "Emest Roger" Crystal 
detector from 1920 


the electrodes. 


The most often used crystal in this and similar detectors - then and now - was pyrite or galena as shown in the 1925 listing in a table in the 
publication, that has a listing of thirty three mi 


eral catalogued with rectifying detector properties 


Among the very first commercially produced diodes is the IN21B shown on Picture 
2. It is more than curious, that this "diode 
е on the wide side (lower right). That screw is 

a few turns of a spring-like device, 
terminating in а point that is in touch of the germanium semiconductor material 
connected to the top left diode terminal 


s enclosed in a ease on which there is a 


The arrangement îs much smaller, and more diode like, then the detector on Picture 1 
but it made in a very similar arrangement, which has became known as the point 


contact diode, From these and similar germanium diodes, evolutionary progress leads 
us to current PN junction Silicon, 
semiconductor materials which are the achievement ofthe latest 
many years of steady experimentation, research and development. 


alium Arsenide or other more exotic 
tic age and [ОваМіх.сот 
Picture 2. Early point contact diode with 
КП Picture 3 shows the cross section ofa adjustable srew 
ihe: ap hermetically glass enclosed, point contact diode. If the let side, point contact terminal would 
[be attached to а crew and a short spring, and the glass envelope would have а threaded metal 
[part in it, the Pieture 2 and Pieture 3 devices would be nearly identical. 


| These point contact "cat's whisker" devices, are still made occasionally because of their very 
small capacitance, As it was discovered early on, they are highly useful in high Frequency 
OddMix.com | electronics. АП the way up to microwave frequencies they useable. The simplest radar 

- detectors usually made with a simple hora antenna, a diode similar to Picture 2 and Picture 
Picture 3. Point contact diode у and а transistor amplifier Ifthe designer keeps it simple, and dont use а local oscillator, 
such radar detectors are not even detectable by the police. 
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FM Crystal Set 


ANTENNA 


.20 uH 


20pF Audio Out 


turns 5 diameter 1.5 long, tap at 1 turn or best signal, spread coil for band coverage 


By slope detection you can get FM. If you live close to the stations 
you should do well with Hi Z phones. I use an audio amp, I am far 
from the stations. I get three. 


ОЛ Ricevitore FM con dipolo verticale - Caro Bramanti 


Radio a cristallo е dintorni - Le Radio di Sophie - Crystal sets 


Un ottimo ricevitore FM a cristallo 


Carlo Bramanti 


Vi comunico gli ultimi risultati che ho raggiunto dopo molte intense ricerche per la miglior soluzione per la galena 
FM, La J antenna andava egregiamente, ma sopportava solo un collegamento brevissimo. Quando mi sono deciso di 
appendere verticalmente un dipolo di piattina, invece del classico posizionamento di detto, ho scoperto un mondo 
nuovo. Funziona egregiamente anche con una discesa, in piattina, di 6,5 metri. Solo in quel modo sono riuscito ad 
ascoltare costantemente e confortevolmente anche senza amplificazione, Ma non mi sono fermato li: vista la forte 
corrente che si ricava da un diodo collegato al dipolo (oltre 50 microampere) ne ho usato uno per alimentare un 
EPAD. Ciò vale per ГЕМ ed anche per il Kit che ho fatto per la SANDIT. 


Nipzwunleradicdieophe URX-FM-dipolo-verticale ним us 


ОЛ Ricevitore FM con dipolo verticale - Caro Bramanti 


In sostituzione del'EPAD: fa 
fortissimo ma occorra una pila 


nwa 
s 
4 
П In sostuztore ce EPAD, NOTA 
ma richiede almeno. con un buon segnale 
aa funziona senza amplifcatore 
Tenendo 
рапта da 300 ohm staccata la сита, 
cortocircuitata col condensatore = 
Sopra e sotto EPAD Ча 0.1 F si raddop 
(144 ст por 100 MHz) zere ANAS pla la V di айтеп. 
appesa verticalmente gato ||| drain 
| +7 anche 
sure 4 a distanza 
et [n 
245 ph 
GALENA PER ЕМ AD ALIMENTAZIONE RUBATA La calata può essere 
Ц L'EPAD si può trovare presso la MOUSER USA, а райла oppure il 
Monaco, Milano diodo subit al dipolo 
e poi due normal 
conduttori 


la piatina è lunga 0,96 lambda ovvero 144 cm per 100 MHz 


hitter leradiodisophie URX-FM-dipolo-verticale him эв 


ОЛ tore FM соп dipolo verticale - Carlo Bramanti 


La realizzazione con la semplice bobina illustrata mi ha dato intensità maggiore che con la cavità, anche se un poco 
più di rumore. Una realizzazione fatta usando per bobina un anello di tubo di ottone da 6 mm e 11 cm di diametro, 
che teoricamente ha un Q 4 volte maggiore di quella classica, mi ha deluso. Dunque avanti con la semplice bobina 
raccomandandomi di osservare attentamente il disegno allegato, seguirlo a lettera e non arrendersi quando alle prime 
prove non funziona:capita sempre cosi. 
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snaois Riceviore а cristallo per FM - FM Crystal set wih loop full wave antenna 


Le radio di Sophie 
rista ) 


Giacomo Cavuoti 


Seguendo l'invito di Leonardo ho realizzato questo semplice ricevitore a cristallo per FM (fare clic sullo 
schema qua sotto per vederlo ingrandito). 


htt eradiodisophie WFM-Xta Cavuot him 
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ОЛ Ricevitore a cristallo per FM - FM Crystal set wih loop full wave antenna 


spre 
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spo 140m 
Passo spia = 42 mm 
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Il ricevitore è “alimentato” da una antenna a loop ad onda intera costituita da una sola spira circolare 
realizzata con 3 metri di tubo di rame per impianti idraulici (induttanza misurata pari a circa 3 uH). Il 
supporto ё un semplice listello in legno di abete lungo 2 metri, largo 3 cm e spesso 1 cm, a cui il cerchio di 
rame è stato fissato con nastro isolante. Un'altra soluzione per realizzare l'antenna a loop in modo semplice. 
ed istantaneo ё utilizzare una piattina di alluminio di 2 mm di spessore e 2 cm di larghezza. I rivelatori sono 
due diodi Schottky tipo 1NS711, particolarmente adatti per VHF grazie alla bassa capacità (circa 2pF). Sono 
attualmente in produzione e quindi facili da trovare. Il ricevitore ё stato collaudato in una situazione "stiff" 
con l'antenna esposta in un balcone incassato (3 x 1.6 metri) al quarto piano di un palazzo in cemento armato 
di 6 piani circondato da altri edifici realizzati con pareti intere in cemento armato. Come si può vedere © 
sentire dai due filmati che ho caricato su Youtube: 


http:/www.youtube.com/watch?v- YNiuRoIp36E. 
hitp://vww.youtube.com/watch?v-SIwx& ЗС. 


la ricezione ё buona come anche la selettività, grazie all'accoppiamento appropriato, ma molto facile da 
trovare, tra la bobina di antenna L1 e quella di sintonia L2. L’amplificazione audio ё stata affidata а due 
piccole casse amplificate da PC, Le foto seguenti mostrano il primo prototipo funzionante montato "in aria" 
(fare clic sulle immagini per vederle meglio) La foto sotto il titolo mostra invece una realizzazione 
esteticamente рій accurata. 
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ОЛ Ricevitore a cristallo per FM - FM Crystal set wilh loop full wave antenna 


Per ogni chiarimento non esitate a contattarmi. Giacomo Cavuoti. 


Progetti dei lettori - Radio a cristallo 
Тота alla Pagina Principale. 
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ОЛ суйш receiver for FM 


Crystal radio and surroundings - Sophie's Radio - Crystal sets 


Simple crystal receiver for FM 


After the success obtained in the realization of the "galena" FM with the resonant cavity, I had promised myself to 
try also with a simple LC resonant circuit, One of my galena mates favored what he had built without success and I 
set about making it work, 


Operation 
With the experience that the audio signal resulting from this detection is very low, I immediately applied the two- 


transistor amplifier I have already described on these pages. With the fully extended stylus it did not actually work, 
but by lowering it, you already felt something 


The link 


When I connected it to the J antenna it worked fine, The connection that gave me the best results was a simple 
conductor loop over eighty cm (about 4 wave), passed through the resonant coil. If we use a cable to move the 


hitter leradiodisophieRX-FM-LC.himi з 


sazos Crystal receiver tor FM 
antenna away, the loop connects directly to the cable, I have no particular experience on these frequencies and I 
think that those who have more can still improve performance. In any case they are already adequate, even if 
slightly inferior to that of the cavity, with the advantage that everything is much more comfortable and pleasant. 
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== 
The theory 


Normal AM revelation can not reveal weak signals with the consequence that itis useless to amplify after the 
revelation, since it increases only the volume and not the sensitivity. Instead the detection of the FM also handles 
very weak signals: therefore, amplifying after the detection, all the weakest stations appear. The amp that I made 
amplifies a lot (in AM it also acts as a detector, but in FM it must be preceded by a diode); it can be powered by a 3 
V lithium drain and it consumes very little: it is even sufficient to disconnect the earphone for almost zero 
consumption, This makes the use of a switch superfluous, 


J antenna 


It is an antenna that is easy to realize by bending a copper pipe by fontaniers, with a diameter of 6 o 8 mm. Fixing 
to a pole or base does not require isolation 


‘The diode 1N32 


| obtained an additional advantage by replacing the germanium diode OA8S with the one with contact tip silicon 
1N32, a little old but available and used as а mixer for the K band. 


NOTE 


In the aforesaid realization the frequencies from 88 to 104 М. 
degrees, or half of the excursion. Above I hear nothing. 


ге listened with a rotation of the variable of only 45 


‘The excursion with trimmers and padders should therefore be extended, while maintaining the optimal L / C ratio. 
Realization: 

Coil in silver wire from 2 mm. 

Average diameter 14 mm 

Length 19.5 mm. 


htt leradiodisophieRX-FM-LC.nimi 2n 


sazos Crystal receiver for FM 
Number of tums 4 
1% coils outlet from the municipality 
Ground connection not necessary 


Proposal 


1 would have made the coil with three tums of three millimeters, diameter three cm, length three cm. The Q would 
be one and a half times higher, which on balance, would improve performance slightly; except try, in this discipline 
you never know! 
Sec other Bramanti articles on EM Demodulation and Cavity Detector 
Sec also the Bramanti on Galene page 


Crystal radio 
Return to the Main Page 
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эшит тте simplest FM Crystal Radio | Bas DIY Dream Shap 
3rd July 2013 The simplest FM Crystal Radio 
The simplest battery-free FM Crystal Radio. 
Make the world's simplest battery-free FM crystal radio 
Only consists of two high frequency diode: 1N34A or ISS86 or ISS106. 
А 100k Resistor. 


An 1.8М antenna. 
‘And a crystal or high impedance earphone 


itty blogspot com2013/07Ahe-simplas -crystatado hmi L 


ловит The simplest ЕМ Crystal Radio | Вауз DIY Dream Shop 


[httpi/t-bp.blogspoLcomi- 
x9lr&oL Jaz8/UdQ. IBNismi/ARAAAAAABOE/pfbpj7 sDAzsis1600/IMG 2607.JPG] 


Refer to this circuit diagram 


itty blogspot com/201S/07Hhe-simplasm-crystat-adia him 
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ловит The simplest FM Crystal Radio | Вауз DIY Dream Shop 


The simplest FM Crystal Radio Circuit - http://billydiy.blogspot hk 


Anna -Extondable Кабо 14 metar, Trat also servos a tuning 


ANSARI AATT2 9886, 155106 


o2 
‘mm Mono earphone Jack for Crystal earphone 


{http:/2.bp blogspot.com 
 GSonfk&x8FA/UdRDYhFFyAU/ARAAAAAABRAImIPBWEXTBEIsG39/Screen* Shot«20 
13-07-03*at«11.28.54* PM.png] 
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лао The simplest ЕМ Crystal Radio | Вауз DIY Dream Shop 


{httpi/4.bp blogspot.com 
UVDildx6leQ/UdQ_IE_sw2l/AAAAAAAABOM/TONTHsmBpdc/s1600/IMG_2608.JPG 
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ловит The simplest ЕМ Crystal Radio | Вауз DIY Dream Shop 


[httpi/t.bp-blogspoLcomi- 
JvFTMSCBpKQ/UdQ. lo4Q35UAAAAAAAABQAIW twxPVOez2k/s1600/IMG_2609.JP 
в] 


Posted 3rd July 2013 by Billy 
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FM Crystal Radios? 


1 have heard, even from a physicist, that it is impossible to build FM crystal radios. On the other hand some experimenters 
claim that they have built them. This argument intrigued me to try and build an FM crystal radio, which I have done 
successfully. To my surprise, the result is an astounding performer, pulling in four local stations in Tucson. When 
connected as a receiver to a good sound system the sound fidelity is as good or better than more expensive AM radios, In 
fact, it sounds "high-fidelity" 


This picture shows the Solomon FM Crystal Set in an acrylic display case, I made the set specifically to fit inside this case. 
(the case сате first). 


My definition of a crystal radio is one that is not powered, except by the radio transmission itself and employs a crystal 
detector, So, it should work without any batteries or AC power, An FM crystal receiver must be able to detect and receive 
FM signals well enough to be heard in earphones without any such extra power, 


‘This FM receiver is an amazing performer. It has crystal clear reception (pun intended), good sensitivity, but only 
fair selectivity. This set was a discovery for me. I started out by designing and building the normal AM sets. Then 
опе day while testing the "Mystery" set (see my other web links), to my surprise, in addition to the expected 
panoply of AM stations, I heard a very faint signal that I could not tune out. At first, it seemed too weak to identify. 
When I tuned out all the AM stations, I was astonished to hear the announcement "КИМ FM, 99.5"! This is a 
Ntpsclomoremusic лн FM CrystaRadio hii an2 


10272017 FM Crystal Radio 


country music FM station here in Tucson. It was all over the dial, untunable, but the much louder AM signals 
masked it when they were tuned in. 


1 set myself the task of trying to improve the FM reception. I tried some simple circuit modifications that did not 
seem to improve anything. Then I connected a dipole antenna instead of the AM antenna I normally use. Suddenly, 
the FM signal was much clearer, although still weak. By using the audio output and sound system amplifier, I was 
even more amazed that four different FM stations came in loud (or rather medium) and clear. I found that changing 
the telescoping antenna length and position I could tune the stations in and out. They were KRQ, KLPX, КИМ, and 
КНУТ all local FM stations with transmitters nearby. Their reception was also affected by the length and position. 
of the audio output cable. 


After doing some research, I discovered that there was a physical theory that claimed that FM reception was 
possible and even probable using the same circuit as an AM receiver. The theory is called "slope detection". So, I set 
ош to find circuit improvements. A web search yielded little, mostly theory. But there was enough information that 
1 thought I could make some modifications to the AM circuits to make them more tunable to FM signals and less 
tunable to AM. Since FM operates at higher frequencies, all 1 had to do, I thought, was make the coil and caps 
smaller, After much "tinkering" I arrived at the current circuit. 


The circuit looks identical to a classic AM crystal circuit but is even simpler to build, The components were reduced in 
dimension to resonate at higher frequencies. This was done by experimenting with smaller and smaller coils and capacitors. 
The antenna is also much reduced in size (from that of AM) to resonate at higher frequencies (the antenna is crucial), The 
air variable capacitor 1 used has two trimmers in it which should be adjusted for best reception. have found that a 
commonly available vernier dial and knob will fit the capacitor nicely. See end of article for a picture of the variable, C3 is 
a ceramic capacitor of 18 pf, but may be anywhere from 10 to SOpF. A detected FM signal is converted to AM due to an 
effect called slope detection that modulates amplitude 


‘This FM Crystal Set works best near the transmitter (1 have not tested it beyond about 10 miles). Secondly, the sound level 
is quiet, especially without an amplifier. A quiet room is needed for listening with earphones. One must be willing to move 
the set around to find a location for the best reception of signals. However, in addition to listening with high impedance 
earphones (crystal or otherwise), the set can be connected directly to an audio amplifier's low level magnetic input which 
сап then play amplified through a sound system at any volume — sounds GREAT. In fact, 1 recommend starting tests with 
the FM crystal set by connecting it to the low-level phono inputs of a receiver or preamplifier. (Nowadays, many receivers 
don't even have a phono input!) That way you сап crank up the volume, which makes it more likely to find the FM stations. 
If no signals are detected, I also recommend connecting an external "rabbit ear" antenna or hanging a short wire (12 inches 
ог so) in various positions next to the internal antenna, The variable length of rabbitt ears can help to tune in stations. 


No additional wiring or antenna is necessary (the antenna is optimized in length for FM.) 


http:lisolomonsmusic neVFM_CrystaiRadio Ном ana 
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L- 4 tums #18 copper or silver wire, 12mm inside diameter, tapped at 2.5 tums 
Ant - 7 inches of #18 bare copper wire 

CI - 18 pf ceramic capacitor 

C2 - 50 pr air variable capacitor 

D - 134 diode or rock crystal 

R- 150K resistor 


‘The diode is tapped directly to the antenna. The vernier dial fits directly on the tuning capacitor. The antenna parallels the 
perimeter of the acrylic face plate. "Military style" #18 AWG wiring is used without any insulation. It is important to keep 
the components physically close together, The component specifications are the same as in circuit #2, The coil is silver 
rather than copper, but copper does just as well. 1 think that the contrast of the silver and copper is beautiful. The coil was 
wrapped around a Sharpie Permanent Marker, then slipped off and expanded slightly. The wooden base is made from 
lacquered, polyurethane padouk. 


T consider this set a work of art as well as science and think it is the most elegant crystal receiver I have created. I love the 
contrast of the silver coil, the copper antenna, the clear acrylic faceplate, the black vernier dial, the white and 

transparent variable capacitor, and the subtle colorings on the resistor, the diode, and the lucite base. Yet the circuit is so 
ridiculously simple that some will not believe it is possible without building it themselves. No shielding is necessary, and 
there is no problem with hand capacitance, However, the output cable position may affect reception sensit 


Photos of wired circuit 
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A hand is included in this photograph to show scale. Note the military style wiring, diode, and antenna. 1 wanted the wiring 
to create a modern design similar to a Mondrian painting. Not only is this set beautiful, it works! No power and no long 
antenna! It looks like a work of fiction. 
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Is this thing imaginary — science fiction? Well, imagination did play a part, ut it is definitely not science fiction. This shot 
shows the elegance of the FM set best, think. There is only one resistor and one fixed capacitor. 
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‘The inside of the tuning capacitor and the phono jack/output can be seen here, Can you spot the fixed ceramic capacitor? 
Note the polished edge of the face plate and the reflection in the wooden base. 
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А quarter-inch piece of lucite was fitted under the tuning capacitor to anchor it. Note the two tiny trimmers on the back of 
the tuning capacitor. Brass screws were used to enhance appearance. 
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‘The vernier dial is large to accomodate ease of tuning, and the vernier makes it easy to separate stations. Two golden 
(brass) wood screws fix the face plate to the base. Holes for the face plate were made with special plastic drills, but 
ordinary drills may be used if drilled very SLOWLY. The knob is removable. 


SSS SSS SSS SS ب‎ SSeS 
FM Crystal Circuit #2 
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175mm (7 inch) antenna 


L - $ tums AWG#18 bare copper or silver wire, 12mm inside diameter, tapped at 2.5 tums 
D - IN34 or rock crystal diode 
CI - 82 pf capacitor 
C2 - 80 pf air variable capacitor 
73 - 18 pf capacitor. 
R- 150K resistor 


The following photographs show the circuit wired with the handmade Saturn Dial. and knob. It is perhaps not as visually 
striking as set No. 1, but it works just as well. In fact, this set was the original version. Notice that all the wiring and coil 
are copper. 
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The Saturn dial and knob were fashioned from a "do's head" from Michael's Arts and Crafts, а piece of lucite cut with 
two circle cutters, and a brass paper fastener. The knob is fixed to the tuning capacitor with a small machine screw that fits 
in the hole below the brass fastener. The most difficult part of this was fashioning "Saturn's rings". This must be done very 
carefully and slowly. The inside edge should be cut slightly undersized and then sanded with a drum sander to fit snugly. 
The outside edges can be sanded with fine sandpaper and polished with a plastic polisher, 
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The air variable capacitor may be obtained from Electronix Express at http://www.elexp.com/. Part number 14VCRF10- 
280P. The 80 pf side is recommended for the second. j Contacts 1 and 3 were used for the first circuit 
(вор), 

+ OSC: 5-59 pf 

* ANT: 5-142 pf. 

* OSC and ANT Trimmer 10pf range 
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A simple crystal set for free power radio 


Of any electronic project, the crystal set would have to rate as one of the 
most popular. Many amateurs are on the air today because of their early 
construction of a crystal set. Most practical electronic books for 
beginners include at least one crystal set project. Unfortunately, some of 
these circuits take simplicity too far and deliver mediocre performance, 
often by omitting key components such as the tuning capacitor, or failing 
to provide coil taps. 


I 
i 


This article describes a crystal set of medium complexity. It features coil taps 
for the antenna and diode to make it useful for both country and metropolitan 
listeners. The taps allow the set to cover 160 metres if desired. All parts are 
easily obtainable, making it a good choice for the beginner. The endless 
possibilities for experimentation also make crystal sets interesting novelty 
projects for experienced constructors. The schematic is shown here: 
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Tuning 


Headphones 


(from Amateur Radio February 2001, page 20) 


Obtaining the parts 


Tuning capacitor 
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A large air-spaced type, covering about 10 to 415 picofarads is preferred. 
These capacitors were common in valve and early transistor radios and often 
appear at hamfests. Their long shafts make it easy to attach large tuning 
knobs. When purchasing one see that the shaft turns freely, but is not loose. 
Ensure that the plates are straight and do not touch when meshed - use a 
multimeter (preferably with audible continuity function) to test this. Avoid 
capacitors with 3/8 inch shafts unless nothing else is available â€" knobs for 
these are not obtainable, and an old valve radio dial drum will need to be used 
instead. 


If a large capacitor is unavailable, a small plastic dielectric unit is suitable 
(such as stocked by Jaycar and online). The lower maximum capacitance (160 
pF) means that more coil turns are required to provide coverage of the lower 
end of the broadcast band. This can be partially overcome by connecting the 
60 and 160 pF sections in parallel (link the 'A' and 'O' tabs). The main 
disadvantage of these capacitors is their short shafts, which makes it harder to 
attach most types of knobs. 


Vernier Drive and dial 


The use of a vernier reduction drive is not necessary. However, its inclusion 
makes tuning easier, particularly on the higher frequencies. These are rare 
new but sometimes come up at hamfests. If your drive lacks a dial, one can be 
fashioned from a plastic or metal disc, such as a jar lid or salvaged computer 
hard disc. Glue the dial directly to the skirt of the tuning knob if you lack a 
vernier drive. 


Diode 


This is the most easily obtainable and cheapest component in the project. A 
germanium diode, such as a 1N60, 0A90, 0A91, 0A95 or 1N34A will be 
Suitable. The purists still make their own diode detector with a ‘cats whisker 
and lump of galena, but modern diodes provide more stable and repeatable 
performance. 


Headphones 

The very old high impedance headphones are required for this circuit. A 
minimum of two kilohms is suggested. Medium impedance headphones 
(approx 600 ohms) will also work, but are less sensitive. 


High impedance headphones have become difficult to obtain. Alternatives 
include: 


1. Old-style telephone earpiece. Quite sensitive. Found in the old Telecom 
corded phones. 
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2. Crystal earpiece. These are sensitive, easy to obtain and inexpensive. You 
may need to connect a 100k - 470k resistor in parallel for it to work properly. 


3. Piezo transducer. Believe it or not, these actually will work as an earphone. 
Some sizes even fit snugly in the outer ear in a similar manner to modern 
earpieces, such as used with mobile phones. The main drawback with 
transducers is their peaky audio response. A In some cases it may be 
necessary to wire a 100k - 470k ohm resistor across the earphone 
connections for correct operation. 


4. 1k to 8 ohm audio transformer and standard low-impedance 
headphones. Works well, but not as sensitive as a crystal earpiece. 


5. Cheating! Use a transistor or IC amplifier kit to run a speaker. This 
approach eliminates the ‘free radio' advantage of the crystal set, but provides 
louder reception in weak signal areas and allows speaker listening. 


Coil and Coil former 


This needs to be a cylinder about 55 millimetres in diameter and 150 mm long. 
The length needs to be long enough to accommodate all ninety coil turns 
used, with enough left over for mounting to the front panel. Plastic pipe, 
shampoo container or similar will suffice. Though enamelled copper wire can 
be used for the winding, the prototype used thin plastic-covered stranded 
insulated wire. 


Front panel 


All parts are mounted on a 6mm-thick polyethylene chopping board, which 
forms the front panel. A hacksaw was used to cut the panel to fit inside the 
wooden case. Use the thinnest chopping board available so that the many 
screw-mounted sockets used can be fastened properly. The front panel 
pictured was cut to 240 mm square. 


Case and handle. 


Use non-metallic material for the enclosure. The box used in the prototype was 
originally a speaker bought cheaply at a school fete. The lid (which held the 
speaker) was removed, and the rest of the box painted. The top carry handle 
is optional and came from a hardware store. 
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Construction 


Commence construction once all components have been obtained. Plan how 
the parts will fit behind the front panel. The diagram and pictures above show 
the arrangement used in the prototype. The coil is fastened with stand-offs and 
the variable capacitor is screwed to an aluminium L-shaped bracket. 4mm 
binding posts with banana sockets are used for the antenna and headphone 
connections, and 2mm micro sockets for the coil tapping points. 


Start by winding the coil. This consists of ninety turns of thin stranded 
insulated wire close wound on a plastic tube approximately 55 millimetres in 
diameter. A large number of tapping points are provided so that the user can 
vary the set's frequency coverage, and antenna and diode coupling. This 
makes it possible to obtain the best compromise between volume and 
selectivity for a particular station. 


Figure Two shows the coil construction. Start from the earth end (identified as 
‘O' in the diagram). Make two holes in the former to anchor the end of the wire. 
Wind six turns and then an extra half-turn. With a knife remove about 1cm of 
insulation, taking care not to cut the wire. Form the bare wire into a loop and 
lightly coat with solder. Do not apply excessive heat - the wire insulation easily 
melts. Wind another five and a half turns and make another tap. Repeat for the 
remainder of the coil until approximately ninety turns have been wound. Add 
more turns and taps if using a smaller variable capacitor than specified. Again 
make two small holes in the former to anchor the wire. 


Place the completed coil aside and start work on the front panel. Mount the 
4mm banana binding post terminals for the antenna, earth and headphones, 
as shown in Figure Two. Drill holes and mount the 2mm terminals for the coil 
taps and the antenna, diode, variable capacitor taps. The tuning capacitor can 
also be fastened at this time. 
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Two sets of screws and spacers can be used to mount the coil to the rear of 
the front panel. A 10mm separation between the coil and the panel is 
adequate. Solder in the various components and connecting wires as per Fig 
2. Use insulated wire for the connections between the sockets and to the 
variable capacitor. Tinned copper wire can be used for the short links between 
the coil taps and the 2mm sockets. Use insulated wire for the three jumper 
leads. The jumpers should be sufficiently long to be able to make connections 
with all taps along the coil. 


This completes the construction. The panel can now be inserted into the box. 
In the unit pictured, the front panel is recessed â€" this protects the banana 


sockets and dial and makes the set more rugged. It also allows attachment of 
a hinged lid if required. 


Parts List 
+ 10 â€" 415 pF variable capacitor x1 (see text) 
* 0.001 uF disc ceramic capacitor x1 
* 1№60 germanium diode x1 
* Vernier dial or drive x1 (optional) 
* 2mm micro socket x19 
* 2mm micro plug x6 
* Banana socket (red) x2 
* Banana socket (black) x2 
* Insulated wire 20m 
* Tinned copper or bell wire 1m 
Other items: case and handle; polyethylene chopping board; Coil former à€* 


55mm dia, 150 mm long; screws, nuts, washers and spacers; mounting 
bracket for variable capacitor. 


How it works 


To receive signals, a radio circuit must perform three functions: selection, 
detection and reproduction. 


The inductor and variable capacitor form a tuned circuit. The role of the tuned 
circuit is to select one of the many signals present at the antenna. The size of 
the inductor and capacitor determines the frequencies that can be tuned. The 
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capacitor is made variable to allow the full range of AM broadcast band 
frequencies (531 to 1602 kHz) to be received. 


The diode detector converts the selected radio frequency signal to an electrical 
current varying at audio frequencies. 


The headphones convert this audio frequency energy to sound. The principle 
is similar to a relay â€" the signal cause current to flow in a winding that forms 
an electromagnet. The magnetism generated vibrates the metal diaphragm, 
thus creating sound. Crystal earpieces perform the same function, but rely on 
the piezo-electric effect. 


Unlike in a conventional radio, which uses amplifying devices such as 
transistors and integrated circuits, crystal sets are powered by the signal from 
the incoming station, so no batteries is required. If provided with an efficient 
antenna and earth, crystal sets can receive signals thousands of kilometres 
away. 


Antenna and earth 


A crystal set requires a wire antenna to operate properly. The longer and 
higher it is the better. A length of at least 10 metres in urban areas, and 20 â€" 
30 metres elsewhere should provide reception in most cases. The antenna 
should always be installed away from power lines for safety reasons and to 
reduce interference pick-up. An existing amateur or TV antenna can also be 
effective, especially if the coaxial feedline is used as part of the antenna. This 
is achieved by connecting both the outside and the inside of the coaxial 
connector to the receiver's antenna terminal. 


An earth provides stronger signals, and is essential in remote areas. In homes 
with copper water pipes, this can simply be a lead to the nearest cold water 
tap. In newer homes, where plastic pipes are used, an outside ground stake 
can be used instead. 


For long distance reception (hundreds or thousands of kilometres) more than 
usual effort needs to be taken when installing the aerial and earth. Reference 
One suggests a length of about 100 metres and a height of at least 12 metres. 
A series of buried radials is suggested for the earth, rather than the water pipe 
suggested above. 


Operation 
Connect antenna, earth and earphones. Install the three jumper leads. Set the 


capacitor tap to near the top of the coil (either the 78"" or 90"" turn) and the 
diode and antenna taps to approximately midway along the coil. 
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In a quiet room, adjust the tuning control and listen for a station. If several 
stations are audible, move the diode or antenna taps nearer the earth end 
(lower numbered turns) of the coil. This increases the set's selectivity and 
makes it possible to separate stations. In a capital city it should be possible to 
separate at least nine or ten stations. Optimum tap settings vary across the 
broadcast band â€" lower frequency stations are often best received with 
higher tap settings. In rural areas volume is normally more important than 
selectivity, so the taps can be moved near the top of the coil. 


Reception of AM operators on the 1.8 MHz (160 metre) amateur band is 
possible by moving the capacitor tap lower down the coil, to the 54 or 66" 
turn. Performance will be well down on a superhet or regenerative receiver, 
and SSB signals cannot be resolved. Whether you hear amateurs or not 
depends on your antenna system and the extent of activity from nearby 
operators. Here in Melbourne 160 metre AM activity includes the Monday to 
Saturday AM morning net starting at 11am. 


In many areas there are narrowcast stations between the top of the official AM 
broadcast band and 160 metres. Because of their low power these stations will 
be weaker than the mainstream broadcasters. However these stations are 
excellent tests of your receiver and antenna system. 


Video demonstrations of this project 
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Conclusion 


A crystal set of moderate complexity has been described. It is the minimum 
required to provide good reception of local stations in urban and rural areas. 
However numerous refinements to increase sensitivity, selectivity or audio 
output can be made. These include: 


1. Double tuned circuits (with variable coupling between them) to improve 
selectivity 


2. Use of a tuned trap to null out interfering signals 
3. Attention to the construction of coils to provide the highest possible Q 


4. Addition of an impedance matching network to provide efficient power 
transfer between the antenna and the tuned circuit 


5. Use of a large loop antenna for the coil to allow reception of signals without 
an external antenna and nulling of unwanted signals 


6. Voltage doubler diode detector circuit using two diodes to increase volume 


7. Use of DC bias (from a DC voltage applied to the diode) or RF bias (from a 
locally generated RF signal on the receiving frequency) to improve sensitivity, 
or, in the case of the latter, to provide CW and SSB reception. 


8. Use of a Q multiplier to increase sensitivity and allow CW and SSB 
reception. 


Should you decide to experiment with these changes, it would be desirable to 


keep this set as a reference and build a second receiver as a test bed for the 
experiments. 


Obtai 


ing the parts 


Suitable parts were discussed in detail above. Many if not all can be bought 
online, with examples presented below. 


Variable capacitor and knob 
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amazon amazon amazon 


Eu ыр 


Variable Capacitor - 2 Pes 24mm Top. 
Capacitor. Variable, Sedge ae 
5228 $13.95 5524 


Inductor (insulated wire and cylinder former only required only for this 
project - other crystal sets use ferrite rods) 


amazon amazon amazon amazon 


TEMCo24AWG ^ Remington Ferrite Rod, 33 Creative one 25 
Copper. Industries. Material, Pos ate 
$6.09 $10.35 Prime $8.95 $6.99 


Other parts and further reading 
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amazon amazon amazon amazon amazon 
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Crystal Radio uxcell 1N60P PIXNOR AW  SMAKN®LM386 Radios That 
Earphone, Germanium Resistor Kit 58.. Audio Amplifier.. Work For Free И 
$888 © Prime $9.99 Prime $6.90 Prime $9.99 


Build Your Own 
Transistor. 


52149 


Disclosure: | receive a small commission from items purchased through links 
on this site. 
Items were chosen for likely usefulness and a satisfaction rating of 4/5 or 
better. 


Note: This item is an updated version of an article that first appeared in 
Amateur Radio, December 2000. 


Books by 
VK3YE 
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99 things you 
сап do with. 


5499 


amazon 
Bored 
Getting back into 


Amateur. 
$4.99 


Era 


[ 


Hand-carried 
ORP antennas: 


3499 
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Minimum QRP: 
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PREFACE 


In the beginning of this century, when radio was called 
"Wireless", most of the early 'experimenters used a 
crystal set to receive radio signale. 


B ot 


The crystal set is still the simplest type of radio 
receiver. A catwhisker (made from a thin wire) touching a 
sensitive spot on a piece of galena or silicon mineral 
crystal and a tuning coil, form the basic parts of this 
radio. 
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Radio signals from a nearby station are picked up via 
antenna and ground connections to the crystal set, The 
galena or silicon crystal detects the signals and the 
resultant audio is heard with headphones, No battery or 
electrical power is required. 


This book tells you about crystal sets and shows you how 
to build them. 


Charles Green 


CONTENTS 


THE CRYSTAL DETECTOR. . 
How-it-Works, 4 
Detection of Radio Waves, 6 
Tuning the Crystal Set, 7 
Capacitor, 8 
RP Coil, B 
Tuned Circuit, 9 
Antenna and Ground, 10 
Headphones, 11 


2 

SIMPLE RECEIVER PROJECTS,.., 
Simple Crystal Set, 12 
Slider Tuned Crystal Set, 17 
Ferrite Coil Crystal Set, 23 

Spiderweb Coil Crystal Set, 27 


3 

ADVANCED RECEIVER PROJECTS... 
Dual-Tuned Crystal Set, 3 
Selective Crystal Set, 37 
Carborundum Crystal Set, 43 


+32 


4 


COMPONENT PROJECTS... 
Book Tuning Capacitor, 46 
Rotary Switch, 53 


WORKSHOP. 
Soldering, 54 
Project Construction Tips, 55 
Mounting Minerals, 56 


INDEX... esee 


THE CRYSTAL DETECTOR 


A crystal detector of radio waves can be either a 
traditional catwhisker and natural mineral crystal, or a 
modern semiconductor diode. 


سو 


SEMICONDUCTOR 
DIODE 


CATWHISKER 
DETECTOR 


Certain natural minerals such as galena (lead sulphide) 
and silicon have electrically sensitive surface spots. In 
the beginning of this century, experimenters discovered 
that electrical current would flow into the sensitive 
spot on a mineral crystal from a catwhisker, but would 
not pass readily (high resistance) from the crystal to 
the catwhisker. This unique feature was used to detect 
(rectify) radio waves and extract the audio modulation. 


HOW-IT-WORKS 


There are two general types of crystal detctors; 


. Point contact diode 
Junction diode 


Both types use semiconductor material such as silicon, 
germanium, or galena. The basic semiconductor junction 
diode is made of two portions of the material "doped" in 
manufacturing by adding controlled amounts of chemicals. 
The doped portions have opposite electrical properties: 


"P" TYPE, with an excess of positive electrical 
charges (holes). 

"ПН" TYPE, with an excess of negative electrical 
charges (electrons). 


the crystal detector 


Junction Diode 


SPACE CHARGE 


The boundary between the two doped portions is called a 
PN junction. The area on both sides of the PN junction is 
called the space charge region, When a positive voltage 
i ied to the "P" material (and negative voltage to 
material), the space charge region becomes narrow 
and electron current flows through the PN junction. 


ELECTRON FLOW 


N NET. 


> 


li Ii 
mu" rise 
FORWARD BIAS REVERSE BIAS 


When the voltage polárities are reversed, negative to "P" 
and positive to "N", the space charge region widens 
(increasing the effective resistance of the PN junction) 
and the electron flow is very small (back current). If an 
ac voltage is applied to the PN junction, it will act as 
а rectifier (or radio wave detector). 
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Point Contact Diode 


The point contact diode uses a "catwhisker" of thin wire 
contacting the surface of doped "N" semiconductor 
material. The pointed end of the wire produces a high 
intensity electric field in the area of the semiconductor 
surrounding the wire. When an electric current flows from 
the wire to the semiconductor material, a small region of 
"P" material forms around the area of the point contact. 
Thus a PN junction is formed which operates in the same 
way as the junction diode. 


CATWHISKER 


The sensitive spots of galena and silicon crystals used 
in traditional catwhisker detectors have naturally doped 
areas of semiconductor material, and operate in the same 
way as the point contact detector. 


DETECTION OF RADIO WAVES 


At the transmitting radio station, a microphone converts 
sound waves into electrical audio signals. The audio 
signals then modulate the transmitted radio waves. 


TRANSMITTER 


MODULATED RADIO WAVES ——3À— 


the crystal detector 


The transmitted radio waves are intercepted by the 
receiving antenna and small rf currents are induced in 
the antenna wire. The rf currents (high frequency ac) 
flow through the detector to ground. As previously 
explained, the crystal detector will pass current in only 
one direction, therefore, pulsating dc voltages (detected 
audio signals) are developed by the crystal equivalent to 
the audio modulation of the transmitted radio waves. 


4177 та 


The detected audio signals flow through the headphone 
coils and affect the intensity of a magnetic field. This 
causes the steel discs of the headphones to vibrate and 
produce audible sound waves. 


TUNING THE CRYSTAL SET 


The antenna intercepts all radio waves in the area, and 
the signals will be heard jumbled up in the earphones. A 
nearby radio station may be received with the other 
stations heard in the background. 


TUNED 
CIRCUIT 


DETECTOR 


In order to receive a radio station properly, the crystal 
set must be tuned to the frequency of the transmitter, A 
tuned circuit composed of an rf coil (inductance) апі а 
capacitor, ів connected between the antenna/ground 
circuit and the detector, 
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Capacitor 


The modern capacitor is evolved from the old Leyden jar. 
It consists of two or more metal sections separated by a 
dielectric (air, paper, or plastic). The capacitor stores 
energy in the form of an electrostatic charge in its 
dielectric. A variable capacitor (used in a tuned 
circuit) has movable metal sections that adjust the 
amount of capacity. 


м 
о 


A capacitor will allow pulsating dc current or ac current 
to flow through it, but will block steady de current. A 
capacitor has an oppositon or "reactance" to ac that 
varies with frequency. The higher the frequency, the 
lower the reactance of a given value of capacity. 
Capacity is measured іп micro-farads (uF) or 
micro-micro-farads (picofarads) (uuF or pF). 


RF Coil 


An rf coil is made of insulated copper wire wound on a 
plastic or cardboard tube. When electric current flows 
through the coil, a magnetic field is created. This 
magnetic field resists any change in electric current 
flow. This opposition or "reactance" to ac varies with 
frequency. The higher the frequency, the higher the 
reactance of a given value of rf coil inductance. 
Inductance is measured in millihenrys ^ (mH) and 
microhenrys (ull). 


the crystal detector 


Tuned Circuit 


A tuned circuit is composed of a capacitor and an rf 
coil. As previously described, the reactances of a 
capacitor and an rf coil change with frequency (but in 
opposite ways). At a particular frequency, the two 
reactances will cancel each other out, This condition is 
called "resonance". The impedance of a parallel tuned 
circuit is at its highest at resonance, Radio signals at 
the resonant frequency will be greatly magnified, while 
signals at other frequencies will be shunted to ground 
(rejected). 


HIGH а 


Er й 


— 
FREQUENCY 


The resonant frequency ofa tuned circuit can be changed 
vy adjusting the capacitance (using a variable 
capacitor),or by varying the inductance (using a slider 
or taps on the rf coil). A ferrite core can also be used 
to change the inductance of a coil. The selectivity of a 
tuned circuit is dependent upon the quality (Q) of the 
components and the inductance /capacity ratio (L/C 
ratio). A high-Q tuned circuit is more selective than a 
low-Q circuit. А tuned circuit with a high L/C ratio 
(large inductance and small capacity) is more selective 
than a low 1/0 ratio circuit. 
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ANTENNA AND GROUND 


A simple crystal set depends upon the strength of the 
radio waves received by the antenna to produce audio in 
the earphones. If you live in а strong signal area (а 
nearby radio transmitter), a crystal set can produce loud 
audio in earphones with only an inside antenna. But in 
lower signal areas, a good outside antenna with a ground 


connection is required. 
INSULATOR” ин 


Gf SENA 


LEAD-IN 


If you are fortunate enough to be able to put up an 
outside antenna, the basic rule of thumb is the higher, 
the better reception, Check your local electronics store 
for an antenna kit. You can construct an antenna using a 
glass or plastic insulator at each end of a length of 
copper wire (insulated or bare). Make the antenna as long 
as possible. It does not have to be in a straight line to 
work. 


CAUTION 


ANTENNA INSTALLATION 
NEAR ELECTRICAL POWER 
LINES IS DANGEROUS. 


Make sure that your antenna 
is far enough away from any 
power line, so that it will 
not touch a wire if it falls. 


Connect a length of insulated wire between the end of the 
antenna and your crystal set antenna terminal, This 
antenna lead-in wire can be fed into your house through a 
window. 
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If you can not erect an outside antenna, run a length of 
insulated wire as long and high as possible through your 
house or apartment, It will work, but not as well as an 
outside antenna because of the shielding affect of the 
house walls, 


Connect a ground lead to a cold water pipe. Make sure 
that it is a metal pipe. Or, you can buy a ground rod 
from your local electrical supply store and drive it into 
the ground near your house. Then connect your crystal set 
ground lead to the rod, For safety install a lightening 
arrestor between the antenna lead and ground (see the 
instructions with the device), 


HEADPHONES 


Headphones (also called earphones, or headset) are 
required to hear the received audio froma crystal set. 
The standard headphones are made with dual coils of fine 
wire connected in series in each phone, Horseshoe magnets 
are built into each phone case to provide a magnetic 
field. A disk of thin sheet iron (diaphragm) is mounted 
near the top of the coils, The phones are connected in 
series with a set of flexible leads terminated in metal 
"phone tips". 


Detected audio signals flow through the coils and affect 
the intensity of the magnetic field from the horseshoe 
magnet. This changes the magnetic attraetion of the 
diaphragm, and causes it to vibrate and produce audible 
sounds. 


The total resistance of the series headphone coils is 
used as a measure of audio sensitivity. A resistance of 
2000 ohms is sufficient. More sensitive headphones have a 
resistance of over 5000 ohms and are used to hear very 
weak signals. 


The 2000 ohm headphones can be obtained at electronic 
parts mail order houses. 
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SIMPLE CRYSTAL SET 


Look at the schematic diagram. The crystal set uses a 
tunable ferrite coil 11, and а crystal diode Di. This 
type of tuning coil is called a "loopstick". The ferrite 
core is screwed into the coil form and increases the 
inductance of L1, thus tuning the receiver to a lower 


frequency. 
To 
D | a 


CONSTRUCTION 


As shown in the illustration, the crystal set components 
are mounted on a 5 1/2-inch by 2 1/2-inch by 3/li-inch 
wood base. Layout and install the crystal set parts in 
the locations shown. The loopstick L1, is mounted with a 
metal strip supplied with it. Push the snap-in end of 11 
into the large hole of the metal strip. Then bend 
l/2-inch of the other end of the strip to form a bracket 
and mount it on the base with a wood screw. If the metal 
strip is not available, make one out of sheet metal 
approximately 2-inches long by 1/2-inch wide. Then drill 
a hole to fit Ll at one end, and a small hole to fit a 
wood screw at the other end. 


Mount the four fahnestock clips and solder lugs with wood 
screws in the locations shown in the illustration. 


WIRING 


Use hookup wire to connect the crystal set components as 
shown in the schematic and illustration. The loopstick 11 
may have three terminals. One of the terminals is a tap, 
which is not used in this circuit. Make sure that you 
connect only to the terminals at the start and end of the 
loopstick coil. 
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ANT DI 


Hu | PHONES 


GND 


SIMPLE CRYSTAL SET 


List of Materials 


01 - Germanium diode 

(1N3hA ог equiv.) 
Li - Loopstick 

(see text) 
у ~ Fahnestock clips 
BASE - 5 1/2 X 2 1/2 X 

3/4-inch wood section 

PHONES - 2000-ohm headphones 
MISC, - Solder lugs, wood screws, 
knob and bracket to fit Li, 
hook-up wire. 


13 


all about crystal sets 


Install a small knob on the end of the Ll adjustment 
screw, Make sure that the screw turns freely with the 
knob. Position the 1N34A diode as shown before soldering 
the leads. 


Experiment 1 


Connect the antenna, ground, and 2000-ohm headphones to 
the crystal set terminals, Rotate the 11 knob 
counter-clockwise as far as 16 will go. Do not turn past 
this point, or you may break the ferrite rod inside the 
coil form. The ferrite is now outside of the coil 
winding. This is the highest frequency point of the 
tuning range of Ll. 


Slowly turn the 11 knob clockwise and listen for received 
radio stations. When the 11 knob is turned fully 
clockwise, the ferrite will be completly inside the coil 
(increasing the inductance) and it will be at the lowest 
frequency point of the tuning range. 


Experiment 2 


Connect capacitors, with values from 50 mmf to 300 mmf, 
in parallel with 11. Then tune Ll and note how the 
frequency range has changed. 


AMPLIFIER CONNECTION 


The simple Crystal Set (and the other receiver projects) 
can be connected to an amplifier in place of earphones. 
This amplifier can be a single channel input of your home 
stereo. 


Parts values are not critical; C1 is approximately .005 
mfd, and the volume control R1 can be any value from 1000 
ohms to 10,000 ohms. Use shielded wire between R1 and the 
amplifier input jack. : 
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CRYSTAL 


Е TO AMPLIFIER 


GND 


Amplifier Connection 


Schematic Symbols 


v 2m 
RESISTOR HEADSET 
POTENTIOMETER ANTENNA 

= + 
CAPACITOR BRO GROUND 

+ 

24 ij} 

7 th 
VARIABLE BATTERY 
CAPACITOR به‎ 

» FERRITE o 
CRYSTAL RF COIL SWITCH 
8080 
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List of Materials 


D1 - Germanium diode, type 
1NJiA, 1N6O, 1NÀ2A, 
or equiv. 

Li - Slider-tuned coil 
(see text) 

4 - Fahnestock clips 
(terminals) 

BASE - 6 x 3 x 1/2-inch 

section of wood (see text) 

PHONES - 2000 ohms headphones 

MISC. - Coil form (see text), 

No. 24 enameled copper wire, 

3/32 inch dia. brass rod, brass 

ball slider (see text), solder 

lugs, two small brackets, 
hook-up wire, wood screws, 
machine screws and nuts. 


SLIDER TUNED CRYSTAL SET 
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SLIDER TUNED CRYSTAL SET 


In the early days of radio, slider tuned coils were used 
in crystal sets. This method of tuning the inductance 
uses an adjustable metal contact (slider) that moves over 
the coil. The slider makes contact with individual coil 
wires to tune in the radio stations. 


The enamel insulation of the coil wires in the slider 
path is removed for good electrical contact. 


You can experiment with a slider tuned coil by building 
this crystal set. As shown in the illustration, the coil 
is mounted upright on a 6-inch by 3 1/2-inch by 1/2-inch 
Wood base. A semiconductor diode is used for a detector. 


TUNING COIL CONSTRUCTION 


Look at the drawing of the tuning coil Ll construction 
details on the next page. The tuning coil is wound on a 
cardboard or plastic mailing tube section, 2 5/8-inches 
in diameter and 5-inches long. Make sure that you select 
a rigid, thick-walled tube for a coil form. The tube used 
in our model has a 3/16-inch wall. The coil form must be 
rigid to hold the slider ball and rod assembly. 


7 


all about crystal sets 
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— й. 
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Beforeq winding the coil, drill all the holes in the form 
as shown in the drawing, and then install the solder 
lugs. Position the solder lug ends toward the coil form 
edges. 


The coil is wound with No.. 24 enameled copper wire. 
Remove the enamel from the wire end with sandpaper and 
then solder the wire to the lug. Start winding the coil, 
keeping the turns as tight and close together as 
possible. Wind the wire to the front of the bottom solder 
lug B. Remove the enamel and solder the wire end to the 
lug. 
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A brass ball approximately 3/8-inches in diameter is used 
as the moving contact slider. This brass ball can be 
found at your local electrical supply store. It is a type 
of ball that is used as a top nut for small table lamps. 
Drill a hole through the ball so that it will slide over 
a length of 3/32-inch diameter brass rod, Bend the brass 
rod at each end (after placing the ball in the center of 
the rod), to fit through the holes in the coil form as 
shown in the drawing, Cut the rod l-inch down from the 
bend at each end. 


Insert the brass rod with the slider ball into the coil 
form holes, Then place a small washer and spring on one 
end of the rod (inside the coil form), Solder a nut on 
the end of the rod to hold the spring in place. Do the 
same to the other end of the rod. After soldering, slide 
the ball over the wires and check that it slides 
smoothly. Use sandpaper to remove the enamel insulation 
of the wires in the path of the ball slider. Connect a 
wire between the soldered nut on the bottom end of the 
brass rod and the solder lug near the rod, 


BASEBOARD 


All of the crystal set components are mounted on a wood 
baseboard as shown in the drawings. Cut the baseboard to 
size; а 6-inch by Э 1/2-inch section of 1/2-inch thick 
wood (maple is used in our model), Sand the edges after 
cutting, It is not necessary to paint or stain the 
baseboard. 


Mount the four terminals and solder lugs as shown in the 
drawing. Label the four terminals with either rub-on 
lettering or cemented paper tags. Install two brackets on 
opposite sides of the bottom of the coil, and mount it on 
the baseboard with the lugs toward the terminals. 
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WIRING 


Bare No.22 wire was used to wire our model, but any kind 
of hookup wire can be used, Connect the wires between the 
solder lugs as shown in the drawing, except do not 
connect the antenna terminal lug wire to the coil 
terminal at this time. Connect the crystal diode between 
the solder lugs as shown. 


Experiment 1 


This experiment will show how an untuned crystal detector 
functions. 


Connect the untuned detector circuit as shown in the 
drawing, and then hook-up your antenna and ground leads. 
Connect 2000-ohm headphones to the circuit and listen to 
the detected radio waves. 


You will probably hear a strong local radio station, with 
other, weaker radio station transmissions all jumbled 
together. 


Experiment 2 


Reconnect the baseboard wires to the circuit of the 
Slider-Tuned Crystal Set as shown in the drawing. Listen 
to the detected radio waves as you tune the coil by 
sliding the brass ball over the sanded wire path. You 
should be able to receive the radio stations much better 
than the untuned detector circuit of Experiment 1. 
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LOADING COIL 


An additional slider tuned coil, 11, can be used as a 
Loading Coil to increase the electrical length of your 
antenna, This may allow better reception of the lower 
broadcast band frequencies, Connect Li in series with the 
antenna lead to the receiver, and tune it for best 
reception, 


WAVE TRAP 


— 


Li can also be used in a Wave Trap circuit to tune out a 
strong local signal, and allow easier tuning of weaker 
stations, Cl is a 365 mmf variable capacitor connected in 
parallel with 11, Adjust L1 and Cl so that the 
interfering station is at minimum, 
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ANT. 


GND 
List of Materials ? 


сї - 365 mmf variable capacitor. 

01 - Germanium diode (1N3hA or 
equiv.). 

L1 - Ferrite coil (see text). 

4 - Fahnestock clips. 

2 - wood sections; 6 X 1/2-inch 
square (see text). 

BASE - 8 1/2 X 6-inch sheet 
plastic (see text). 

PHONES - 2000-ohm headphones 

MISC. - plastic tube section for 

Ll primary winding (see text), 

solder lugs, machine screws and 

nuts, wood screws, bracket for Ci 

(see text), knob for Cl, hookup wire. 
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FERRITE COIL CRYSTAL SET 


This crystal set has a large ferrite core coil Ll of a 
type that is normally used for а built-in antenna in 
portable radios, This type of coil has a very high "Q" 
and may be more selective than an air-core coil. As you 
can see in the schematic, a primary coil is wound around 
the ferrite coil, The original winding is used as the 
secondary, 


The primary coil (connected to the antenna and ground) 
can be moved close to, or away from, the secondary 
(original winding connected to D1), This variable 
coupling is used to control the selectivity of the 
crystal set. 


PRIMARY COIL 


The primary coil is wound оп а l-inch section of plastic 
tube that can fit loosely over the ferrite rod. A 
1/2-inch diameter plastic tube is used on the receiver 
shown in the illustration. Wind 12-turns of hookup wire 
evenly over the tube and twist the ends together to 
prevent movement. Leave 4-inch leads from the primary 
coil winding, Slide the primary coil over the center of 
ы, 


BASEBOARD 


The crystal set components are mounted on a 8 1/2-inch by 
6-inch section of sheet plastic, The thickness of the 
plastic is not critical, but it must be rigid enough to 
hold the parts without bending. A 6-inch long 1/2-inch 
square wood section is installed under each end of the 
baseboard, A section of wood can be used for the 
baseboard with wood screws to mount the parts, in place 
of machine screws and nuts. 
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‘The model shown uses a plastic variable tuning capacitor, 
but an air type capacitor сап be used for Cl instead. 
Make a metal bracket approximately 1-іпсһ wide by 1 
1/ü-inch high and a 1/2-inch right angle mounting foot 
from sheet aluminum. Drill a hole in the top of the 
bracket to fit C1 and two holes in the mounting foot to 
fit small machine screws. Locate the components on the 
baseboard as shown in the illustration and then drill 
mounting holes. If you have a cardboard or plastic 
mounting supplied with ferrite coil 11, you can mount it 
on the baseboard. If not, 11 can be taped loosely on top 
of the baseboard. Th ferrite coll L1 in our crystal set 
was obtained from an old radio. Install the components on 
the board with solder lugs, machine screws, and nuts. 


WIRING 


Connect the parts with hookup wire as shown in the 
illustration. Use the schematic diagram as a guide. Make 
Sure that the ground lead from L1 secondary passes inside 
the primary coil. Also check that the primary coil slides 
freely over the 11 winding. Install а knob on the Cl 
shaft, and mark the terminal designations on the 
baseboard. 


Experiment 1 

Hookup the antenna, ground and 2000-ohm headphones to the 
crystal set terminals, Slide the primary coil over the 
center of the 11 winding. ‘Tune Ci for radio stations. 
Then slide the primary coil towards the ground end of Li 
while tuning C1, Note the difference in selectivity. 
Experiment 2 


Change the number of turns of the primary winding and 
repeat Experiment 1, 
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Operating Tips 


After operating a crystal set for some time, you may 
notice a difference between day, evening, and night 
reception of radio stations. This is due to the two ways 
that radio signals travel between the transmitting 
antenna and a receiving antenna. 


(a) The ground wave; which moves along the surface of 
the earth. 

(b) The sky wave; which travels upward and is 
reflected by the ionosphere, 


The reception of broadcast stations is dependent upon the 
time of day. During daylight hours, stations are received 
primarily by ground wave transmission, At night, the 
broadcast stations will be received via sky wave 
transmission, Also, some radio stations change to a lower 
power at night, Reception in the evening may be more 
difficult as the fading ground wave is interfered with by 
reflected waves, But later, it may be possible to hear 
far-away stations transmitted by sky wave. 


Your geographical location to radio: stations is very 
important for reception, as a crystal set receiver does 
not amplifiy signals, It is entirely dependent upon the 
strength of the radio waves, If you are in a deep valley 
surrounded by high mountains, reception will be 
difficult, If you live in a flat plain, with no obstacles 
to radio transmission, reception may be very good. 


An outside antenna is necessary for for best reception, 
If possible, try erecting an extra antenna at a right 
angle to the original one, and switch it in to provide a 
directional effect for increased signal strength. Keeping 
& log of received stations for a week may be helpful in 
determining the radio reception conditions in your area. 
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List of Materials 


СІ - 365 mmf variable capacitor. 

01 - Catwhisker crystal detector 
(or 1N34A or equiv. diode). 

11 - Spiderweb coil (see text). 

4 - Fahnestock clips. 

2 - small alligator clips 

BASE - 8 X 6 X 1/2-inch section 
of wood (see text). 

MIG. POST - 5 x 3/8 x 3/8-inch 
wood section (see text). 

PHONES - 2000 ohms headphones. 

MISC. - Coil form (see text), и. 

No. 22 enameled copper wire, 

solder lugs, hook-up wire, 

wood screws, machine screws, 

and nuts. ? 


SPIDERWEB COIL CRYSTAL SET 
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SPIDERWEB COIL CRYSTAL SET 


The spiderweb coil is a tuning coil that is wound on a 
flat wheel form that has an uneven amount of spokes. This 
type of coil was also used as a loop antenna in early 
radios. 


Our receiver uses a tapped spiderweb coil that is tuned 
by a variable capacitor. As shown in the illustration, 
the spiderweb coil is mounted at the rear of a 8-inch by 
6-inch by 3/4-inch wood base. A catwhisker crystal 
detector and a variable capacitor are mounted near the 
front of the wood base. 


SPIDERWEB 


The spiderweb coil is wound оп а 6-inch diameter flat 
form that has nine vanes. Make a tracing of the spiderweb 
coil form template on the next page. Then use carbon 
paper to transfer the tracing to a section of 1/8-inch 
Tibreboard or sheet plastic. Cut the coil form out with a 
jeweler's saw, and drill a center hole to fit a small 
wood screw. 
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Spiderweb Coil Form Template 
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Wind the coil with No. 22 enameled copper wire, starting 
from the center and winding outward. Leave about 5-inches 
of the starting end of the wire free. It will be used as 
a connecting lead. Feed the wire behind a vane and over 
the front of the next vane as you wind. Wind the wire 
closely and evenly on the form, It is not necessary to 
count the turns. Wind the wire to about 1/4-inch from the 
end of a form vane. Then drill a small hole near the vane 
end, and bend a solder lug through it. Solder the wire 
end to the lug. 


On one of the vanes, count down five wires and then 
carefully lift it outward. Remove about 1/4-inch of the 
enamel with a section of sandpaper and then bend the end 
of a solder lug aound the bared wire. Solder the lug to 
the wire, then cut off remaining portion of the lug (away 
from the bentover end). Repeat this every five turns 
until you have a total of six lug taps on the coil. 
Stagger the lugs away from each other to keep them from 
shorting. 


BASEBOARD 


As shown in the illustration, the Spiderweb Coil Crystal 
Set parts are mounted on a wood baseboard. Cut the 8-inch 
by 6-inch baseboard from а section of 1/2-inch thick 
wood. White pine was used in our model. Sand the surface 
of the wood after cutting. 


Make the spiderweb coil mounting post by cutting out a 
5-inch by 3/4-inch by 3/8-inch wood section. Then cut a 
notch in the center of the rear of the baseboard to fit 
the wood section. Install the wood section in the notch 
with small wood screws. 


Mount the parts on the baseboard as shown in the 
illustration with small wood screws. If the mounting 
holes of the tuning capacitor Cl are on the bottom, drill 
matching holes in the baseboard and use flathead machine 
screws to hold the capacitor. 


Install solder lugs with the four terminals, and mount 
the spiderweb coil to the mounting post with a wood screw 
through a center hole in the coil form. The coil should 
be positioned with the lugs facing forward (on the left 
side of the coil form). 
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WIRING 


Connect the crystal set components with hookup wire as 
shown in the illustration. Use 6-inch lengths of 
insulated stranded wire to the two small alligator clips. 


Experiment 1 


Connect antenna, ground, and 2000-ohm headphones to the 
crystal set. Then connect the 01 alligater clip lead to 
the antenna terminal. Set the tuning capacitor Cl to 
minimum capacity (rotor blades all the way out). Connect 
the antenna clip lead to the tap on Ll near the center of 
the form. 


Adjust the crystal detector Dl catwhisker to a sensitive 
spot and tune Cl for a radio station. It may be easier to 
tune for stations if you temporarily connect a crystal 
diode (1N3hA or equiv.) in place of the catwhisker 
crystal detector. 


After a station is heard, you can disconnect the diode 
and probe for a sensistive spot on the crystal with the 
catwhisker. Change the antenna clip lead to other Ll taps 
and continue tuning Cl for radio stations. 


Experiment 2 


Disconnect the D1 clip lead and reconnect it to a tap on 
Ll close to the center of the coil. This will load 11 
more lightly than if the detector was connected to the 
top of the coil. Repeat the tuning procedure of 
Experiment 1 and note the difference in selectivity and 
volume of the received radio stations. Then tune in a 
radio station and move the Di clip lead to other taps on 
11. There will be а particular tap point for optimum 
selectivity and volume for each received station. 


30 


simple projects 


STATION LOG 
p 
DATE TIME DIAL [STATION | NOTES 


31 


ADVANCED RECEIVER PROJECTS 


DUAL TUNED CRYSTAL SET 


This crystal set circuit uses two variable capacitors Cl 
and C2. As you can see in the schematic drawing, Cl tunes 
the ground circuit, and C2 tunes a tapped coil Ll. The 
taps of Ll are connected via the rotary switch Sl. 


TUNING COIL 


Look at the drawing of the coil form construction details 
on page 34, The tuning coil 11 is wound on a section of 
1/8-inch wall preis tube, 2-inches in diameter, and 
approximately 4-inches long. 


Drill holes in the formand install three solder lugs 
with machine serews and nuts. Position the solder lug 
ends towards the coil form ends as shown. 
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D1 


ANT A c 


PHONES 


"i ЧУ? 
List of Materials alate 
C1,02 - 365 mmf variable EN 

capacitors. Ny 


Di - Germanium diode 
(1N3lA or equiv.). 


Li - Tuning coil (see text). DUAL TUNED 
51 - 1-pole, 10-position 
rotary switch (see text). CRYSTAL SET 


u - Fahnestock clips. 
- Small alligator clip. 
BASEBOARD - 5 xX û 278 лев 

wood section (see text). 
PHONES - 2000-ohm headphones, 
MISC. - Coil form (see text), 
No. 24 enameled copper wire, 
solder lugs, hook-up wire, 
wood screws and nuts, knobs, 
bracket for Sl. 
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The coil Ll is wound with No. 24 enameled copper wire, 
and is tapped every five turns for a total winding of 75 
turns. 


Drill a small hole in the coil form approximately 1 
1/4-inch from the "A" lug. Remove the enamel from the 
end of the No. 24 wire and then feed the wire end through 
the hole. Solder the wire to lug "A 


D 


Wind five closely spaced tight turns around the coil 
form, Then bend back and twist together 1/2-inch of the 
wire to make а tap. Position the tap outward and then 
continue winding the coil, keeping the turns as tight and 
close together as possible. Make a tap every five turns 
and then drill a small hole in the coil form after the 
75th turn. Feed the wire through the hole, remove enamel, 
and solder the end to lug "B". 


BASEBOARD 


The Dual-Tuned Crystal Set is built on a wood baseboard 
as shown in the illustration. Cut the 5-inch by 8-inch 
baseboard from a section of 1/4-inch thick plywood. Sand 
the edges and surface of the baseboard to remove any 
splinters. Drill holes in the baseboard and install the 
parts with small machine screws and nuts in the locations 
shown in the illustration. Drill mounting holes at each 
end of the tuning coil Ll and position it on the rear of 
the baseboard with the coil taps toward the front. The 
illustration shows a commercial rotary switch, but a 
wooden rotary switch can be used for 51 instead. (See 
page 53 for construction details.) 
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Install the four fahnestock clips (used as antenna, 
ground and headphone terminals) with solder lugs. Mount 
an additional solder lug on the baseboard midway between 
$1 and L1. 


WIRING 


Connect the crystal set parts with hookup wire as shown 
in the pictorial illustration and the schematic diagram, 
Use the center solder lug as a junction point for leads 
from Cl, C2 and S1 as shown in the illustration. Connect 
the leads from S1 to the taps on Ll in mumerical 
sequence; every 5 turns for ? taps. Then connect the last 
three leads every 10 taps. Insert the lead ends into the 
taps and hold them with a drop of solder. This will make 
it easier to move leads to other L1 taps. Use a 5-inch 
length of stranded hookup wire for the alligator clip 
lead connected to Di at solder lug C. 


Experiment 1 


Connect 2000-ohm headphones, antenna and ground leads, 
to the crystal set terminals. Then connect the Dl clip 
lead to the L1 "A" solder lug. 


Set 51 to each tap position in turn and tune Cl and 02 
for received radio stations. If all of the local 
stations can not be heard, experiment with different 
connections to the 11 taps. More turns may have to be 
added to 11 (with additional five-turn taps) to receive 
stations at the lower frequency end of the broadcast 
band. 


Experiment 2 


Remove the Dl clip lead from "A" and then connect it to 
the "B" solder lug on Ll. Repeat the tuning method of 
Experiment 1 and note if the crystal set is more 
selective. This is possible, because Li is now connected 
as an rf transformer. You can also connect the Dl clip 
lead to each of the Si taps and note if there has been 
any improvement in reception. 
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SELECTIVE CRYSTAL SET 


This receiver uses two spiderweb coils in a two-circuit 
tuner for good selectivity and sensitivity. As you can 
see in the schematic diagram, the antenna-ground rf 
input circuit is tuned by L1-C1 for maximum signal gain. 
11 acts as the primary winding of an rf transformer, with 
L2-C2 as the tuned secondary. Coupling between Ll and L2 
is variable for best selectivity, L2 is connected to a 
catwhisker crystal detector and the audio signals are fed 
through the phone jack to 2000-ohm headphones. 


As shown in the illustration, the crystal set parts are 
mounted on the rear of a black plastic panel. This type 
of layout is similar to the type of construction of the 
old-time crystal sets. 


SPIDERWEBS 


Both L1 and L2 spiderweb coils are made exactly the same 
way. 11 and L2 are wound on 17-vane coil forms 3 
5/8-inches in diameter, The coil forms іп our receiver 
аге made from 1/16-inch sheet plastic of the same type 
used for printed circuit boards (but without the copper 
foil). Any kind of rigid sheet plastic should be suitable 
for the coil forms. 


37 


all about crystal sets 


Make a tracing of the spiderweb coil template. Then use 
carbon paper to transfer the tracing on a section of 
1/16-inch thick sheet plastic. Cut out the vanes with а 


jeweler's saw. Drill two holes as shown, and install the 
two solder lugs. 


COIL FORM TEMPLATE FOR 11—12 


Wind as much No.22 enameled wire as possible on each coil 
form. Solder the wire to a solder lug before winding a 
coil. Then wind the wire over ‘a vane and under the next 
vane. Wind the wire closely and evenly on the form. It is 
not necessary to count the turns. Solder the wire end to 
the remaining solder lug 
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CONSTRUCTION 


The panel used in our receiver is a 7 3/4-inch by 4 
1/2-inch section of 1/4-inch thick black acrylic plastic. 
The size is not critical, but it should be large enough 
to mount all of the parts as shown in the illustration. 


Layout and drill the mounting holes of the components on 
the panel. Make sure that Cl and C2 are positioned so 
that the edges of the tuning knob dials are more than 
1/2-inch apart. Install the catwhisker crystal detector 
assembly, antenna and ground terminals, and the phone 
jack in the locations shown. 


As you can see in the illustration, Ll is installed on 
the end of a variable coupling metal rod. This 1/4-inch 
diameter rod is 3-inches long with a flat side. Drill and 
tap a small hole close to the end of the rod. The rod 
used in our model came from a discarded volume control. 
Cut a 2-inch long by 1/2-inch wide by 3/8-incn thick wood 
section and drill holes to fit the rod, two mounting 
screws, and a hole for the rod set screw. Locate and 
mount the wood section in the center of a spiderweb coil 
Li so that the rod will be 3/4-inch down from the edge of 
the top vane. 
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Hold 11 behind the panel and using the free end of the 
rod, locate the panel hole. Position LI midway between C1 
and C2, and make sure that the top edge of the coil is 
below the top of the panel. Drill a hole to fit the rod 
bushing in the panel hole location. The panel bushing in 
our model was removed from a discarded volume control. 


Drill a hole to fit the bushing in one end of a 2-inch by 
1/2-inch section of sheet aluminum. Bend the other end of 
the section to fit against the flat side of the rod. 
Install the metal ‘section and the bushing in the panel 
hole. 


Insert the rod into the bushing and make sure that the 
metal section end fits close to the flat side to prevent 
rotation of the rod. Install a knob on the rod end and 
make sure that the rod can be pushed in and out easily. 
If necessary, put a small amount of grease on the flat 
side of the rod. 


Install the remaining spiderweb coil L2 on a wood section 
that is mounted on the rear of the panel with two 
spacers. The spacers should be long enough for L2 to be 
located 1/4-inch behind 11 with the rod pushed all the 
way in. The 5 1/2-inch by 1-inch by 1/h-inch wood section 
in our model is supported with screws installed through 1 
l/2-inch metal spacers into tapped holes in the rear of 
Ci and C2. The screws and bushings can be made longer and 
mount into panel holes in your receiver. 


Install a wood section on the bottom rear of the panel to 
keep the receiver upright. A 5-inch by 3-inch section of 
1/4-inch thick wood is used in our receiver, 


SET WIRING 


Connect the receiver components with hookup wire as shown 
in the illustration and schematic diagram, Use flexible 
stranded wire for connections to 11. Make sure that the 
11 leads do not touch any component as the variable 
coupling rod is moved in and out. 


Install knobs on C1, C2, and the variable coupling rod. 
Then place the crystal in the detector assembly. 
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OPERATION 


Connect antenna and ground leads to the receiver 
terminals. Plug in a set of 2000-ohm headphones into the 
panel phone jack. For easier initial operation of the 
receiver, temporarily connect a germanium diode (1N34A or 
equivalent) across the DI connecting lugs. Make sure that 
the catwhisker is not touching the crystal at this time. 


Push the variable coupling rod half way in and tune СІ 
and C2 for a station. Adjust the variable coupling rod 
and retune C1-02 for best reception. Check operation over 
the entire broadcast band. It may be necessary to add or 
subtract turns of wire on 11-12 for complete coverage. 
After checking operation with the germanium diode, remove 
it and try using the catwhisker crystal detector. 


List of Materials 


C1,02 - 365 mmf variable capacitor. 
D1'- Catwhisker crystal detector 

assembly. 
11,12 - Spiderweb coils (see 

text). 

2 - Terminals. 
1 - Phone jack. 
PHONES - 2000-ohm headphones. 
WISC.- Plastic sheet for spiderweb coils, solder lugs, 
machine screws and nuts, wood screws, hookup wire. 
CONSTRUCTION MATERIALS (See Text). 


E 
Bl- Bushing 

C - Aluminum section 
D - Rod 

E - Wood section 
Р - Setscrew 

G - 11 coil form 
H - Wood section 
I С Spacers (2) 
J - Wood section 
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List of Materials for Carborundum Crystal Set 


C1A-C1B ~ Dual 365 mmf variable capacitor. 

C2 - 365 mmf variable capacitor. 

C3 - 0.1 mf capacitor. 

Gi - 1000 mmf capacitor. 

D1 - Carborundum crystal and catwhisker detector assembly 
(see text). 

J1 to J6 - Fahnestock clips. 

l1 - Tuning coil (see text). 

R1 - 5,000-ohm potentiometer (linear taper). 

BAT - 6-volt battery 

PHONES - 2000-ohm headphones. 

MISC. Coil form (see text), No.24 enameled copper wire, 

1/2-inch long spacers, perfboard strip (see text), 

push-in clips, solder lugs, knobs, hook-up wire, 1N3UA 

diode (or equiv.), wood for base and 01 detector assembly 

е text), wood screws, machine screws and nuts, 

alligator clips X-Y, brackets for 11 and Rl. 
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CARBORUNDUM CRYSTAL SET 


Materials other than galena, silicon or germanium have 
the property of detection. In the beginning of radio, 
carborundum (the name given to a compound of silicon 
carbide) was also used as a detector. The required heavy 
catwhisker pressure made it suitable for the early radio 
stations on ships, as it did not fall out of adjustment. 
It would also handle the strong signal energy from nearby 
spark transmitters without burning out. But what makes 
this type of crystal detector different, is the necessity 
for a bias battery. 


A crystal detector has a high current flow with voltage 
applied so that it conducts in the forward direction 
(catwhisker to crystal), and a very low current flow in 
the reverse direction. The amount of current flow in the 
forward direction depends upon the characteristics of the 
crystal material and the applied forward voltage. 


FORWARD 

CURRENT GERMANIUM SILICON CARBORUNDUM 

MA 1N34A ШЫН 

3.0; 

2.5 
2.0 
1.5 
1.0 
E 


O 4.2.3 4.5 6.7 B---------3 4 8 6 7 а 9 VOLTS 
FORWARD VOLTAGE 


TYPICAL CRYSTAL DIODE CURRENT 


The graph compares carborundum with germanium and silicon 
crystal detectors. Germanium minimum conduction voltage 
is about 0,3 V. Silicon is 0.6 Y, and carborundum is 3 V. 
The high carborundum minimum conduction voltage is the 
reason a bias battery is used to move the threshold down 
so that weak radio signal voltages can be detected, 
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TUNING COIL 


As shown in the illustration, the tuning coil 11 is wound 
on a cardboard (or plastic ) mailing tube section 
2-inches in diameter and 2 3/h-inches long. 


go--— 

=== о 
PUSH-N «а |- 
chips 9 


a 
PERF BOARD М —^ 


TUNING COIL ASSEMBLY 


Locate and drill a hole 1/4-inch from each coil form end 
for machine screws to fit the two spacers. Also drill 
holes for two mounting brackets at one end. Then drill a 
small hole near each spacer hole to feed the wire on the 
form before you start winding. 


Wind the coil with No. 24 enameled copper wire. Tap the 
coil every 10 turns for a total of 9 taps. An easy way to 
make the taps is to twist the wire together for a half 
inch and position the free end out. Make all the coil 
taps in the area between the two spacer holes. Thread the 
free end of the wire through the small hole at the end of 
the form near the spacer hole. Make sure that all of the 
turns are tightly wound and close together. Use a section 
of sandpaper to remove the enamel from the tap wire ends. 
Then tin the ends. 
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Mount 9 push-in clips in а 1/2-іпећ by 2 l/li-inch perf 
board section. Locate and drill holes on the board and 
install it on the coil form with two solder lugs, 
l/2-inch spacers, machine screws, and nuts. Solder the 
coil taps to the ends of the push-in clips. Connect the 
coil leads to the solder lugs and mount the two 1/2-inch 
brackets on the coil form. 


DETECTOR 


The crystal detector assembly is vertical, (as shown in 
the illustration) instead of horizontal’ as in most 
catwhisker detectors. Begin construction by cutting the 2 
1/2-inch diameter base and 2-inch by 4-inch vertical 
section from 1/4-inch thick wood. 


oop 
SECTION 


DETECTOR ASSEMBLY 


Locate and install the two fahnestock clips on the base 
with solder lugs and small wood screws. Mount the 
vertical section on the edge of the base with wood screws 
(or cement). Locate and install the catwhisker holder 
with a solder lug, machine screw and nut near the top of 
the vertical section. 
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Temporarily position the crystal holder on the base so 
that the catwhisker will touch the center of the crystal. 
Locate and mount the crystal holder in this position with 
а solder lug and machine screw and nut, Connect the 
detector assembly with hookup wire as shown in the 
illustration. Solder а short section of coiled steel 
spring wire to the end of the positioning rod to serve as 
a catwhisker. Cut the end of the wire diagonally to give 
it a sharp point. 


BASEBOARD 


The receiver parts are installed on a 8-inch by 7-inch by 
3/h-inch wood base. Wherever poossible, small wood screws 
are used to hold the components on the base. 


Begin construction by laying out and installing the parts 
in the positions shown in the illustration. It will be 
necessary to make. a metal mounting bracket to fit Rl. 
CIA-B and C2 are mounted with machine screws in the 
tuning capacitor frames through countersunk holes in the 
base. Install solder lugs in the rear frame of both 
tuning capacitors. Also mount solder lugs with all of the 
terminals. Install knobs on the tuning capacitors and Rl. 


WIRING 


Use hookup wire to connect the crystal set parts as shown 
in the schematic and illustration. Connect 5-inch leads 
of flexible stranded insulated wire to each alligator 
clip. Solder one lead to the stator lugs of С1А-В and 
connect the other lead to Dl. Connect C3 and Ch as shown 
and keep their leads as short and direct as possible. 


Experiment 1 

Connect your antenna to Jl, ground to J2, and 2000-ohm 
headphones to J5 and J6, Temporarily connect a germanium 
diode (iN34A or equiv.) in place of the carborundum 
crystal detector Dl. The diode will make it easier to 
check out the receiver. 


Do not attach the battery 
to 23-01 at this time, or 
the diode may be damaged. 
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Connect X С1А-В clip lead to the top tap of Ll, and Y 
Di clip lead to the second tap from the top. Tune in a 
radio station with C2 and then adjust СІА-В for best 
volume. Change the position of the clip leads and retune 
С1А-В and C2 for best reception. Check operation of the 
receiver over the entire broadcast band. 


Experiment 2 


Tune the receiver to a radio station and then disconnect 
the germanium diode. Do not disturb the receiver tuning. 
Install a carborundum crystal into the Di assembly. Set 
Ri to mid range, and connect а 6-volt battery to the 
receiver; negative lead to JJ, positive lead to Jh. 


Adjust the Di catwhisker for a sensitive spot on the 
carborundum crystal. Then set Rl for best volume of 
received signal. Retune С1А-В and C2 and change the clip 
leads on the Ll taps as necessary for reception of radio 
stations. 


Note 
Carborundum that will work as a detector may be hard to 
find. Grinding wheels are not suitable as a source, 


because the carborundum is usually in fine particles 
mixed with other material. Best bet is to contact 
collectors of antique radio parts. But you can use 
this receiver to experiment with minerals for 
semiconductor operation. See the Workshop Section for 
information on mounting mineral sections for detector 
experiments. 
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BOOK TUNING CAPACITOR 


During the roaring 20's,the Crosly Radio Corporation used 
а type of tuning capacitor that had two plates hinged 
together on one edge. The dielectric was a sheet of mica 
between the two plates. This type of tuning capacitor was 
called a Book Condenser. 


The tuning capacitor shown in the illustration is similar 
to the Crosiy Book Condenser. It uses aluminum foil 
plates cemented to fixed and movable wood sections, and 
а plastic sheet dielectric (cut from thin transparent 
plastic notebook protector material). 


MOVING | KNOB 
SECTION 


DIELECTRIC 


335358338388 


FIXED SECTION 


Adjusting the tuning knob causes a metal cam to rotate 
and control the movement of a spring loaded wood section. 
This varies the capacity between the two foil plates. As 
the plates are brought closer together, the capacity 
increases. As they are separated, the capacity decreases. 


48 


component projects 


CAM TEMPLATE 


ALUM. FOIL 
TOP 


BOOK TUNING CAPACITOR 


List of Materials 


A - 3 x 3 1/2 X 3/B-inch wood section 

B- 3x 1 3/4 x 3/8-inch wood section 

с - 3 x 3 1/8 x 3/8-inch wood section (one end beveled 45 
degrees - see text). 


D - 3/4 - inch diameter wood dowel, 2 1/4 inches long. 


E - 3 1/2 x 3 -inch sheet plastic (See text). 
Р - 2 triangular l-inch metal sections 

G - 1/4-inch metal rod, 3 -inches long. 

H - Metal cam (see text). 

I - Machine screw (see text) 

J - Bushing 3/8-inch long (to fit rod б). 

K - Tuning knob (to fit rod G). 

L - 2 springs l/l-inch diameter by 1 1/4-inch long. 


M - 4 solder lugs. 
MISC. Small wood screws, nails, aluminum foil, machine 
screws, nuts, solder lugs and washers, 
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CONSTRUCTION 


Start construction by cutting the wood sections from 
3/8-thick wood to the sizes shown in the drawing. Section 
С has а 45 degree bevel at опе end. This acts as a pivot 
point for the movable section. Drill and countersink a 
hole to fit a flathead machine screw in the places shown 
on sections A and C. Do not install the screws at this 
time. 


Cement aluminum foil on the top of section A and on the 
bottom of section C. Then cut and remove a 1/2-inch strip 
of foil from the front edge of section A. Cut a 1/8-inch 
strip from the remaining edges. Also cut away a 1/8-inch 
strip from all the edges of the foil on section C. 


Carefully slit the foil on top of the machine screw hole 
on section A and press the foil gently inside the hole. 
Install the flathead maehine screw into the hole, making 
sure that it is in contact with the foil. Fasten the 
screw with a washer and nut. Make sure that the screw 
does not turn and rip the foil. Install a solder lug and 
nut on the free end of the screw. Repeat this operation 
with section C. 


Cut the sheet plastic E to size and place it on top of 
section A. Then place section B on top of the plastic 
sheet and install it on the end of section A with wood 
screws. Install the two metal sections F with small 
nails. 


Saw the metal rod G to size and tap one end to fit а 
machine screw. Cut the dowel D to size and center drill 
it to fit the rod G. Cut a flat on one side of the dowel. 


Make a tracing of the cam H template and cement it on a 
section of heavy gauge sheet aluminumm. Cut the cam to 
size and drill a hole to fit the rod machine screw in the 
location shown. Install the cam with a lock washer on 
rod G. Insert the free end of the rod into dowel D. Place 
section C on top of the plastic sheet E on section A. 
Then temporarily position dowel D with rod G in the 
center of section B. Rotate the cam so that its long end 
touches the top of section C. Mark the placement of the 
dowel on section B. Drill a hole in section B to fit 
dowel D. Cement the dowel in place. 
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Locate and install solder lugs with wood screws on 
sections A and C as shown in the drawing. Bend over the 
ends of the solder lugs and install two springs L in the 
lugs. 


Mount tuning knob K and bushing J on the free end of rod 
6. Adjust the knob and check that section С moves in and 
out with the cam rotation. changing the capacity between 
the foil plates. 


You may have to experiment with the cam diameter for best 
operation of section C. File the cam edges in small 
increments only and recheck the operation often. Use very 
light springs to keep section C from pressing against the 
cam and moving it. 


Reverse the cam on rod G to alter the direction of 
capacity (clockwise or counterclockwise). The capacitor 
can be installed vertically on a receiver project with a 
small metal bracket mounted on the bottom side of section 
A. 
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ROTARY SWITCH 


List of Materials 


A - 2 1/4 diameter x 3/8-inch wood section. 
Flat head machine screws. 
- Solder lugs. 
Nuts to fit B. 
Machine screw 1 l/ü-inches long. 
1/4 diameter x 1/2-inch long bushing (to fit HR 
Switch arm 1 x l/ü-inch (sheet brass, see text 
M - Nuts to fit E. 
Washers to fit B. 
Small woodserew. 
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ROTARY SWITCH 


In the early days, radio experimenters could not buy 
parts that are readily available today. They had to build 
their radio components from wood sections and common 
hardware.The rotary, switch ilustrated is similar to a 
type constructed for use with tapped coils of crystal 
sets. 


The rotary switch shown uses flat head screws for contact 
points that are mounted on a wood section. The switch arm 
is cut from sheet brass and is installed on a machine 
Screw. 


CONSTRUCTION 


Refer to the drawing of the rotary switch, Begin 
construction by cutting the 2 1/4-inch diameter section A 
from 3/8-inch thick wood. Locate, drill,and countersink 
the holes for the flathead machine screws B. The rotary 
switch shown has 10 machine screws, but you can space the 
hole locations for the number of switch contact points 
desired. Allow a space between the starting and ending 
contact points for the woodscrew N. This woodscrew is 
used аз a stop for the rotary arm б. Locate and drill a 
cer or hole for the machine screw E. Install the screws B 
in section A with solder lugs C and nuts D. Install the 
woodserew N. 


Measure and cut the rotary arm G from a section of sheet 
brass. The arm should be long enough to reach the 
contacts, Make sure that it is not too wide, or it may 
short out to a nearby contact. Make a dent or "dimple" on 
the contact end, and drill a hole for screw E on the 
other end. Bend the rotary arm as shown in the drewing. 
Install screw E into bushing F, and arm G, and tighten 
the assembly with nut H. Place washer I on the screw and 
install screw E into the center hole of A. loosely fasten 
the screw with washer J and mut K. Then rotate the 
bushing F and arm G., Adjust the tightness of nut К as 
required to allow rotation of G with only a slight 
"drag". Install solder lug L on screw E with nut М, and 
bend the lug towards the screw end. Install knob 0 on 
bushing P, and recheck operation of the arm б. It should 
touch all'of the contacts B and stop at screw N. 


The rotary switch is used as shown in the Dual-Tuned 
Crystal Set Construction Project. Make sure that extra 
le’ ` length is allowed for connection to the solder lug 
L. send the lead into a "pig-tail," so that it will not 
break as the solder lug L is rotated. 


53 


WORKSHOP 


The construction projects in this book can be built with 
common hand tools found in an average home workshop. 


Useful Hand Tools 


Safety glasses or face shield 
Steel rule 
Square 

Hack saw 

Wood saw 
Screwdrivers 
Pliers 
Wirecutters 
Tin snips 
Center punch 
Files 

Hammer 
Soldering Iron 


Wear safety glasses or face shield while working. Observe 
common sense safety precautions. 


SOLDERING 


Make sure that the part to be soldered is clean. Use only 
rosin core solder. Prepare the soldering iron tip as 
follows: 


File each surface of the tip to remove oxidation. Plug in 
the iron and let it heat until you can melt solder on the 
tip (before the copper tip turns blue or bronze color). 
Melt enough solder until all sides of the tip are coated. 
Then wipe off excess solder with a damp sponge or cloth. 
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Make sure that the bare wire lead to be soldered is free 
of oxide. It is best to tin it first by melting a bit of 
rosin core solder on the lead end. Crimp the lead in the 
part hole to keep it fróm moving during soldering. Hold 
the iron tip under the part until it is hot enough to 
melt solder; Apply only enough rosin core solder to cover 
the surface of the part. Remove the iron. Do not move the 
part or wire while it is cooling. 


PROJECT CONSTRUCTION TIPS 


Tape a sheet of graph paper over a project wood section, 
Mark locations of the parts on the paper. Center punch 
mounting hole centers through the paper. Use a compass to 
draw circles the same size as the holes. Then drill holes 
through the paper. 


Lettering on the projects can be done with a labelmaker 
that prints on strips of adhesive coated plastic. You can 
also use decals or dry transfer lettering sheet 


Small metal brackets can be made from heavy gauge sheet 
aluminum. Layout and drill the mounting holes and then 
cut it to size with a tin snips. Form the bracket by 
using a heavy mallet and a vise. 


Tuning Capacitors, Knobs, and Dials 


Old radios are a good source of components. The radios 
generally use two tuning capacitor sections ganged 
together. The receivers previously described will operate 
with one of the capacitor sections (365 mmf). You can cut 
out cardboard dises and cement them to radio knobs and 
use them as dials with the tuning capacitors. Mark the 
dials with dry transfer lettering, or black drawing ink. 


Panels and Cabinets 


The layout and construction of crystal sets is not 
critical. They can be fitted into many different types of 
wood cabinets, You can use almost any type of 
non-metallic box, but metal boxes are not recommended аз 
sheet metal close to the tuning coil may lower its "Q" 
Black sheet plastic used for the front panel with white 
dry transfer lettering will give your receiver project an 
antique look. 
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MOUNTING MINERALS FOR CRYSTAL DETECTORS 


Minerals (galena, ete) for experimentation as crystal 
detectors, will work best when mounted in a metallic 
base. For temporary mounting (while testing), wrap 
aluminum foil tightly around the sides and bottom of the 
mineral. Then place it into a sheet metal ring or cup 
that will fit into the detector assembly. 


After testing, the mineral can be permanently mounted in 
a metal slug. Drill a shallow hole of a diameter equal to 
the detector assembly crystal in a block of wood. Fill 
the hole with melted solder. While the solder is still 
molten, carefully place your mineral section into the 
center. Hold the mineral in place with tweezers or long 
nose pliers until the solder cools. Then pry the metal 
slug out of the wood, Be sure that the top of the mineral 
section is free of solder. 
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ably simple and inexpensive to make, a circular was 
issued by the American Bureau of Standards giving 
constructional details of a set evolved in accordance 
with the result of those experiments, The set, it is 
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an hour. If porcelain wiring cleats are available they 
may be substituted instead of the wood insulators. 
If any unglazed porcelain is used as insulators, it 
should be boiled in paraffin wax in the same way as 
the wood. The wire for the aerial may be No. 14 or 
16 copper wire either bare or insulated. The end 
farthest from the receiving set may be secured to the 
insulator (Е) by any satisfactory method, care being 
taken not to kink the wire. Draw the other end of the 
wire through the other insulator (a) to a point where the 
two insulators are separated by about 75 ft; twist 
the insulator (в) so as to form an anchor as shown 
in Fig. 1. The remainder of the wire (2) which now 
constitutes the lead-in or drop-wire should be just 
long enough to reach the lightning switch. 

The Lightning Switch.—The lightning switch x is 
for the purpose of protecting the system from lightning. 
This switch may be an ordinary porcelain-base, single- 
pole double-throw. battery switch. The lead-in wire 
(3) is attached to this switch at the middle point. The 
switch blade should always be thrown to the upper 
clip when the receiving set is not actually being used 
and to the lower clip when it is desired to receive 
signals. 


Earth Lead.—t is the earth wire for the light- 
ning switch; it may be a piece of the same wire as 
used for the aerial, of sufficient length to connect the 
upper clip of the lightning switch (к) to the clamp 
on the earth rod (м), which is a piece of iron pipe or 
rod driven 3 ft. to 6 ft. into the ground, preferably 
where the ground is moist, and extending a sufficient 
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Fig. 3.—The Receiving Set in Complete Detail. 
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Accessories.—Under the heading of accessory 
equipment may be listed terminals, switch-arms, 
switch-contacts, test-buzzer, dry battery, and boards 
on which to mount the complete apparatus. The 
terminals, switch-arms and switch-contacts may all 
be readily purchased. There is nothing peculiar about 
the pieces of wood on which the equipment is mounted, 
except that they should be soaked in melted paraffin 
wax for an hour or two. 

Winding the Tuner.—Having obtained a piece of 
cardboard tubing 4 in. in diameter and about 3 Ib. of 
No. 24 (or No. 26) d.c.c. copper wire, start the winding 
of the tuner (see m, Fig. 3). Punch two holes in 
the tube about } in. from one end, not shown in the 
diagram. Weave the wire through these holes in 
such a way that the end of the wire will be quite 
firmly anchored, leaving about 12 in. of the wire free 
for connections. Start with the remainder of the wire 
to wrap the several turns in a single layer about the 
tube, tightly and closely together. After ten com- 
plete turns have been wound on the tube, hold those 
turns snugly while a tap is taken ой. This tap is 
made by forming a 6-in. loop of the wire and twist- 
ing it together at such a place that it will be slightly 
staggered from the first tap. This method of taking 
off taps is shown quite clearly at v (Fig. 3). Proceed 
in this manner until seven twisted taps have been 
taken off at every ten turns, After these first seventy 
turns have been wound on the tube, then take off a 
Hin. twisted tap for every succeeding single turn until 
ten additional turns have been wound on the tube. 

8 


AN EFFICIENT RECEIVING SET 


After winding the last turn of wire, anchor the end 
by weaving it through two holes punched in the tube, 
much as was done at the start, leaving about 12 in. 
of wire free for connecting. It is to be understood 
that each of the eighteen taps is slightly staggered 
from the one just above, so that the several taps will 
not be bunched along one line on the cardboard tube. 


Fig. 4.—Vlew of the Receiver. 


It will be advisable, after winding the tuner, to dip 
it in hot paraffin wax, 

Upright Panel and Base.—Having completed the 
tuner to this point, set it aside and construct the up- 
right panel shown in Fig. 4. This panel may be a 
piece of wood approximately } in. thick. The positions 
of the several holes for the terminals, switch-arms 
and switch-contacts may first be laid out and drilled. 
‘The aerial and earth terminals may be ordinary }-in. 

9 


эпо ‘st eyg, eun; aqy jo oouvponpur oy} Sunsnpe 
4q poure sy Surung oqq, :soessour soy oj sosta. 
эпо qorqa шолу uonejs oq, Чур oun? ur до oouvuosor 
ч 308 өц} 408 оў sr шоцезәйо oq? 30 jso: өц ‘207% 
Poquosep роц}әш oq} Aq punoj ueoq seq wjsKi9 оца 
чо juod әлризиәв jsour oq; оцу Surumssy ‘101007 
серпа зәл Sp зори, dozznq omjvmumur ® Jo osn 
om ‘sea дпәләрір үәләләв ur pousmduooov oq душ 
SIZ, "Quod әлгивиәв v o 'геўалә oq) uo ADU вувәл 
qorga ‘om jo aoard opp oup jsnfpe оў вт порезов 
TeDUuosso qsg oq} рәјӱшәвәр pue pojonzjsuoo uooq 
Әл 405 өц} Jo sped oq) Пе зодру—понелэв0 

' "Php ur плоце sr Sutra spp Jo opqissod se цопш sy 
eHow poxreur jsod Surpurq pusqp soddn oq oj 
sou? ‘(4) 0q uue-qoyrs puvq-3q31 oq; Jo 1vo1 eq? 
зв роџәјеву pue oj рәү st oow[d ur [vjs&zo oq Surpjoq 
вмотов-роом везла oor oq; punoi Ays poddeza. 
usoq seq оца osm aoddoo ereq әү], "eio oq 
чо зам uxo ви fq ApuoS зәл [p puo zoqjo зу 
1s sod Surpurq qnoxq Supssed preu oq punoz Apu. 
puo ouo smg pue Suor ‘ur fg qnoqe әла zoddoo 
әлә $5 CON Jo eod v ое, '10293p үеўзАлә oqp JO 
злой v яшоу yor ‘(g -Stir) А 4504 Suipurq eq vou 
“pun оў souoyd poxzeur poupu} pueq-yysu оцу 
Tpsouiopun шолу шы пә} stor ү $ “Buy ur ouod 
рәш двой ЯЭщриа pusq4jo[ oq) чувошории 
оз әошәчу (x) yoq тите-үәдмв puvq-3jo[ eq? jo Youd 
эчу 03 (e Hg Чако poxrwur peumuo) oq) jo eq 
эчу шо шы st әда y (6 Sti) M 3v uxoqs se “пп 
943 рит әки әү 1004494 woy, Surputq А syoeyuoo 
Hews oy} o} son Supoouuoo oy} uojew оў ое 


-ijoxd oq prom gy “sv podoo ay} jo ив eoq 10 
qo oj jou [цтво og ‘Є rp ur siequinu Surpuods 
-әпоә oy} Aq umoys se spvjuoo цоуав rodord oq; 
оў soma овощ jo spuo әле oy шоеъ “sumy ser 
pue елу әү} шолу Supuoo $19 oxp-ofju ому әү 
Jo spuo oy} woa se [әл se sde} posing uoopxs ә} 
jo spuo doo oq? шолу uonv[nsur uogjoo oy} edeog 
‘soap £rwssooou зло oj ovy рит syovQuoo-qogris 
эчу оў se peaaos oq) jo9uuoo оў st 100 ухәп цу 
“оид poom oq, uo Woy} pounou pue рәпорупәш psnf 

sped pemaos oy} poyujsuoo Эщан— Виа, 
^£ FH ur umoqs se ‘ody 440103-409 

om Jo oq A[quaopoxd рүпоуз [eururzoj ououdopoj өч, 
"oup v ут 490910 ouo 
Aquo qonoj оў sv os jos oq uto unie-qogtas Oy} FU 
os qede wSnouo avy ose jnq ‘speuoo әү uooagaq 
dosp jou [PAL uie-pogras оцу уе os 19440 qovo ләш 
Ámuoronns эп oq ршоцз sjovguoo-qogtas oY, "Novo 
лоцввм ouo pue ди ouo үү poddmbo syoq ssexq oq 
Kw Sop ло ‘ody Tomor oj Jo oq Хеш (g tg м) 
spowjuoo ojus OY, ‘unos se зецмошов въ шщ} 
jo digs мошеп v Чиж 1944930} siogsea o4 pue spu 
moz Чиж poddmbo цу#пәү quowyyns jo yoq v put 
erpury-moorq в шошу mo eos шщ} v шозу poymags 
-uoo oq Аеш 37 до ‘uoz po[quosse oy} ur poseqond 
oq Хеш (є ЯМ ur umoys) дошу Чим wue-qojnas 
эчу, oq Хеш oseo әц se “апе улмо JO [ароз oq; 
sploy gnu pump оца opga 'ex gne jo sooo оц 
ow Jo euo spp mu puooos oy} шой oq) o3 404 
ow» spuq mu зелу ә], злоцевм omg рит smu оолу 
чим penddns pue Зор juorgns jo вмолов sswaq 


LAS ONIAIHOSWN INHIDBIJH NV 


5195 ОМІЛІЯОЯҸ "IVISANO 


CRYSTAL RECEIVING SETS 


AN EFFICIENT RECEIVING SET 


or both of the switch-arms are rotated until the proper 
number of turns of wire of the tuner are made a part 
of the metallic circuit, between the aerial and earth, so 
that, together with the capacity of the aerial, the re- 
ceiving circuit is in resonance with the particular 
transmitting station, It will be remembered that 
there are ten turns of wire between each of the first 
eight switch contacts and only one turn of wire be- 
tween each two of the other contacts. ‘The tuning of 
the receiving set is best accomplished by setting the 
right-hand arm (v., Fig. 3) on contact (1) and rotating 
the left-hand switch-arm over all its contacts. If the 
desired signals are not heard, move the right-hand 
switch-arm to contact (2) and again rotate the left- 
hand switch-arm throughout its range. Proceed in 
this manner until the desired signals are heard. 

The Test Buzzer.—As mentioned previously, it is 
easy to find the most sensitive spot on the crystal by 
using a test buzzer (z, Fig. 3). The test buzzer is used 
as а miniature local transmitting set. When con- 
nected to the receiving set, as shown at 2, Fig. 3, the 
current produced by the buzzer will be converted into 
sound by the telephone receivers and the crystal, the 
loudness of the sound depending on what part of the 
crystal is in contact with the fine wire. 

In order to find the most sensitive spot connect 
the test buzzer to the receiving set as directed, close 
the switch 5, Fig. 3, set the right-hand switch-arm 
on contact point No. 8, fasten the telephone receivers 
to the binding posts marked phones, loosen the set- 
screw of the binding post slightly and change the 


position of the fine wire (6, Fig. 3) to several positions 
of contact with the crystal until the loudest sound is 
heard in the ‘phones, then tighten the binding post 
set-serew (4) slightly. 

The illustrations to this chapter were published 
by “ Popular Radio ” and prepared by them from the 
drawings issued by the U.S.A. Government, and the 
Editor of the present Handbook wishes to express his 
indebtedness for their use to the American publica- 
tion named. 
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Fig. 5—Diagram of — Fig 6. Details of Lightning 
Ofallatory Огеш. Switeh and Connections. 


The Range of the Set.—It is impossible to state 
offhand what the range of а set will be, for there are 
different factors that govern the operation. Briefly 
these are as stated below : 

(1) The distance of the transmitting station and 
its direction. 

(2) The power used by the station ; this, of course, 
varies enormously. 

(3) The height and length of the receiving aerial. 

(4) The position of the receiving station. If it is 
on a hill or a level plain, and is not sheltered by trees 
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CHAPTER II 


A Single-slider Set 
By PAUL D. TYERS. 

REMEMBERING the statement in the previous chapter 
that the longer the wave-length the greater is the 
amount of inductance required to tune it in, it will 
be obvious that it is impossible to wind up one coil 
to receive all wave-lengths. ‘The range of the sot here 
described is from about 350 metres to 600 metres. 

Construction of the Tuner.—The coil will be 
wound on a cylinder 6 in. long and 3 in. in diameter. 
Cardboard postage tubes are very suitable for the 
purpose if they are previously prepared, A 6-in. 
length is cut off with a saw and the surface and ends 
are carefully smoothed with very fine glass-paper. 
‘Three small holes are drilled in each end of the tube 
in the position shown in Fig. 7. ‘The tube is then 
heated in an oven to drive out any absorbed moisture, 
and while it is still hot it is given a coat of thick 
shellae varnish. This is prepared by dissolving shellac 
in methylated spirit. The tube should be heated 
and varnished at least three times. 

Wooden ends are fixed to the cylinder, which serve 
as a support for the slider, as follows : Two wooden 
dises about $ in. thick are cut out with a fretsaw of 
such size as tightly to fit into the ends of the tube. 
‘This will be understood by reference to Fig. 8, and 
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it will be seen that they are afterwards secured by 
small brass screws passed through the sides of the 
tube. The end pieces are made from any hard- 
wood, and should be about 4j in. square and } in. 
thick. These are fixed to the 
discs by brass screws after ıl 
the coil has been wound. 1), 

Winding the Coil.—Wherr 
winding a very large coil it 
ів usual to arrange some form Fi’ "Method of Fixing 
of winding apparatus, but it s 
is unnecessary in this case. Referring to Fig. 7, 
about 6 in. of free end of the wire is passed down 
hole No. 1, up hole No. 2, and down hole No. 3, 
the end being put through the loop which has been 
formed inside the tube between holes No. 1 and No. 2. 


Fig. 8. Най Section of Tuning Coll. 


It will be found that this will fix the end of the wire 
quite firmly. ‘The winding is then started, making 
each turn close against the other. It is essential to 
keep the wire fairly tight, but not so tight as to strain 
it. When the other end of the coil is reached the 
wire is fastened off in a similar manner to the first 
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A SINGLE-SLIDER SET 


the exception of the coil contact line; where the 
slider touches the winding the insulation must be re- 
moved. This is best accomplished by rubbing it with 
а piece of very fine glass-paper, using the edge of a 
straight piece of wood as a guide, so that a neat line 
of bare copper wire appears. Only just sufficient in- 
sulation should be removed to ensure the slider making 
an efficient contact. 

The Crystal Detector.—Thore are a number of 
different forms of detectors (see Chapter II of the 
^ Amateur Wireless" Handbook “Wireless Com- 
ponent Parts”), the most stable type probably being 
the carborundum and steel-plate combination. How- 
ever, this usually requires a potentiometer, and it is 
therefore a little more complicated. Another typo 
consists of a very fine wire (called a cat-whisker) 
which bears lightly on the surface of the crystal. This 
combination is perhaps a little more sensitive than 
others, but at the same time it is rather erratic in 
behaviour. The set here described has а perikon 
detector. 

‘The detector will be understood by reference to 
Fig. 10. ‘The base may be of ebonite, 4 in. by 3 in, 
and } in. thick. The crystal cups may be drilled ог 
turned from brass rod { in. in diameter, or they may 
be bought for a few pence. ‘The success of the de- 
tector depends upon its rigidity; a weak or springy 
detector will never keep sensitive for more than a 
few minutes, and it will be found a source of everlasting 
annoyance, One crystal cup is fixed near the end of 
the base, as shown in Fig. 10, and the other is screwed 
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to the end of a piece of brass 2} in. long, $ in. wide, 
and a little less than in. thick. 

A thick brass screw about 2 in. long is passed 
through a hole drilled at the other end of the base. 
A strong washer (a, Fig. 10) is put on the screw, to- 
gether with a length of stout brass tube about j in. 
external diameter. This is followed by the brass strip, 
which is finally secured by two nuts. The length of 
the brass tube will depend, of course, upon the height 
of the crystal cups. А similar but longer screw is fixed 


ج = | 


í pom Conran Fon 
E pr Ти В 
Fig. 11.—Diagram showing Construction of Telephone 


Condenser. 


to the base with a nut в, and the end is allowed to 
project through a slit in the brass arm. A nut to fit 
the screw is soldered to a small piece of thin brass, 
which is then screwed to an ebonite knob. It will 
be understood that by screwing the knob downwards 
the two cups will be brought nearer together, thus 
varying the pressure between the crystals. The crys- 
tals are воб in the cups with either molten solder or 
Wood's metal. It is usual to employ a pointed piece 
of bornite or copper pyrites resting on a flat face of 
а piece of zincite. Two terminals mounted on the 
base complete the detector; connection is made, of 
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has finished, it is possible immediately to readjust the 
faulty detector. The switch is also very useful for 
comparing two different types of detectors, since it 
is possible to change from one to the other without 
disconnecting any of the apparatus. 

Using Loading Coils.—The tuning coil, as pre- 
viously stated, is designed to receive wave-lengths up 
to about 600 metres, However, if it is desired to 
receive longer waves, all that is necessary is to insert 
two terminals in the position marked x in Fig. 12. 
When receiving on the small tuning coil these are 
connected together with a piece of wire, but when it 
is wished to listen to longer-wave stations, simply 
disconnect the wire and insert another coil in its 
place. This coil can be made exactly similar to the 
other, but there is no need to fix a sliding contact, 
since all the fine tuning can be accomplished with the 
original coil. Tt is only necessary to tap the coil at 
varying intervals, bringing the tappings to a multi- 
point switch. 

A coil of this description is usually called a loading 
coil, since it loads the aerial to the required wave- 
length. 


CHAPTER III 
Set With Semicircular Tuner 


By o. a. RANKIN, 
Tur tuning inductance of the set described in this 
chapter (see Fig. 13) has been specially designed for 
the efficient reception of broadcasting, “ dead-end " 
effects being obliterated as far as possible by only 


Fig. 13.—Photograph of Set with Semictreular Tuner, 


winding on enough wire to just cover the broad- 
casting wavelengths. 

Materials.—The materials and parts required to 
build this receiver comprise one cardboard cylinder or 
“former,” 6 in. long by 4 in. diameter, $ Ib. bobbin 
of No. 24 (or nearest) enamelled copper wire, one 
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unwinding. Apply shellac freely over the winding 
and allow the coil to dry. 

Next take the piece of spring brass 4 in. long by 
f in. wide, round off the corners with a smooth file, 
and drill a hole in each end (see Figs. 20 and 21), one 
of which must take a length of the 2 B.A. rod and the 
other a round-headed wood-screw. Cut off about 1 in. 
of the screwed В.А. rod and fit one end into a suit- 
able wood or ebonite knob, as shown in Fig. 22, Bend 
the other end of the strip slightly, so that it is parallel 
to the projecting part of the rod. ‘The latter should 
be made quite smooth and rounded off to a blunt 
point. Give the baseboard at least three coats of 
shellac varnish, allowing each coat to dry thoroughly 
before applying the next. 

The Detector.—The construction of the crystal de- 
tector should present no difficulties. The two }-in. 
brass strips should be cut out and drilled as shown 
in Figs. 23 and 24, and bent at right angles at she 
dotted lines. The shank of the terminal fitted to „ле 
crystal cup (Fig. 25) should slide freely in the slot 
(Fig. 24). This small terminal should, of course, be 
fitted before mounting the crystal 

Take the piece of spring brass 1} in. long by } in. 
wide as shown by Fig. 26, solder the fine wire feeler 
or “ cat's whisker ” v (Fig. 27) to one end and bend 
to the shape shown. Solder the other end to the base 
of the piece of brass (Fig. 23). The hole at the top 
of the pillar should be tapped 2 В.А. An alternative 
method is to drill the hole slightly larger than the 
diameter of the detector screw and solder on a nut 
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previously filled with clay to prevent the solder 
adhering to the thread. The detector screw (Fig. 28) 
is self-explanatory. A suitable wood or ebonite knob 
is clamped tightly to a short length of the 2 B.A. rod. 
with two nuts, as shown, and the end of the rod 


тыю nnn 
Figs. 20 to 22,—Detalls of Contact. 
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nen 
Figs. 28 to 28.—Detalls of Detector. 
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rounded off to a point. ‘The general arrangement of 

the detector is clearly shown in Fig. 29. 
Assembling.—Place the mounted сой on the centre 

of the baseboard, move it along to the left about 1} in., 

see that everything is quite square, and with а pencil 

mark all round the bases of supports, Drill four holes 
B 29 
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CRYSTAL RECEIVING SETS 


sense that only the turns of wire between the con- 
nected end of the coil and the switch-arm contact are 
actually being used. Ву rotating the switch-arm the 
inductance is made variable. 

"This receiver is extremely simple to operate, and 
with a well-adjusted crystal will receive telephony and 
spark signals quite clearly. 


CHAPTER IV 
Crystal Set with Tapped Single Coil 


By A, J. COOPER, 
Single-coil Tuner.—A photograph of the completed 
tuner is shown by Fig. 32. The secondary circuit 
detailed later is not essential for receiving purposes 
and can be dispensed with if desired, but its use per- 
mits of finer and more selective tuning, and therefore 
the constructor is advised to include it in his instru- 
ment. The bar-switeh, studs, and two terminals 
shown іп Fig 2 on the extreme right of the instru- 
ment illustrate that portion of the arrangement re- 


Fig. 32.—Photograph of Complete Tuner. 
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SET WITH TAPPED SINGLE COIL 


and also the ebonite might be torn away on the under 
side, leaving an ugly, uneven edge. When all the holes 
are drilled, those which are intended for screw-threads 
should be tapped according to the size for which they 
are intended. 

A photograph of the completed panel is shown in 
Fig. 34, and this incorporates the bar-switch and studs 
and terminals for the secondary coil. After the in- 
sertion of the contact studs and terminals (the threads 
of which should previously be dipped in shellac) in 
their respective positions, the bar-switches should be 
mounted and the tip of the switches adjusted so as 
to give equal contact on the centre of each stud. 
Ensure, by means of pinning or soldering, that the 
nuts on the back of the panel on these bar-switches 
will not work loose. 


MATERIALS FOR INSTRUMENT AND AERIAL 


] Ib. No. 28 злу. с.с. wire. 

A cardboard cylindrical former З} in. in diameter 
and 5 in. long. (Should a former of these 
dimensions not be procurable a Horlick's 
Майей Milk dummy will meet requirements.) 

2 bar-switches with two nuts and spring washer. 

Small quantity of shellac varnish. 

Crystal cups, crystals, and sundry brass-strip and 


screws. 

2 terminals with large bearing surfaces betwoen 
the nuts. 

2 binding-post terminals (for telephones). 


36 


1 pair of high-resistance phones (total resistance of 
4,000 ohms). 

1 fixed telephone condenser .003 microfarads. 

1 sheet of ebonite 82 in. by 5} in, 

20 contact studs. 

Wood for case, quantity specified in diagram, 
Fig. 37, f in. thick (this wood should be very 
well seasoned) 


] 2 
aM ES w 
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4 small china insulators (feet for instrument). 

100 ft. of 7/22 bare or insulated copper wire. 

8 Zin. china “ reel ” insulators with }-in. diameter 
hole in centre. 

A pole or poles not shorter than 22 ft. if possible, 


Tuning Coil.—Should the coil former be of card- 
board it should be put into a moderately hot oven for 
37 
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Case.—The next operation is to prepare the case 
ior the reception of the coil and the panel. This 
should be of {-їп. hardwood. Mahogany, teak or oak 
is to be preferred, but ordinary white wood or pine 
can be used if it is well seasoned. The case may be 
french-polished or stained and varnished, according 
to taste. Prepare the case according to the dimen- 
sions and lay-out given in Fig. 37, and use only screws 
in its construction, ‘The right-hand side and top and 
bottom should be easily removable, otherwise the con- 
structor can carry out the work according to his skill 
in joinery, providing the dimensions given are adhered. 
to. The case when finished should appear as in Fig. 38. 

A photograph of the coil with wires soldered is 
given by Fig. 39. 

In order to attach the wires of the coil to the panel, 
as shown in the photograph (Fig. 39), lay the panel 
on the bench with the bar-switches assembled in posi- 
tion and its top towards the constructor, and place 
the coil with the end with the wooden end piece to 
the left and solder the free end to the first contact 
stud and the loops in rotation to the remaining studs. 
Keep the leads as short as possible consistent with 
leaving room to fix the coil and panel in the case and 
for other wiring. The tappings of twenty turns should 
now be on the left-hand switch and the two-tum 
tappings on the right-hand switch, the second free 
end being soldered to the last right-hand contact stud 
when completed. 

It will now be seen that when the bar-switches are 
in a position where they point to each other the 

4o 
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Fig, 40. Elevation and Plan 
of Detector. 


TWENTY Тияк Turris 


'. 42.— Circuit Diagram of 


Fig. 41.— Photograph of Detector. 
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hand side of the case in a convenient position about 
midway across the side and about } in. from the base 
of the instrument, 

Testing the Set.—To operate the present instru- 
ment the crystal detector should be adjusted, and the 
contact between the two crystals should be light. 
A buzzer might be sounded near the coil or earth lead, 
and when the note of this buzzer is heard in the tele- 
phones the crystal is in a sensitive condition. Rotate 
the left-hand switch until signals are heard, and finish 
by fine tuning on the right-hand switch. 
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CHAPTER V 


А Loose-coupled Set 
By A. 3. COOPER. 

Тив apparatus described in this chapter is of a more 
advanced type than that described in the previous 
chapter, and includes a tuner with a secondary closed 
circuit. The general constructional details, however, 
excluding the loose-coupler, are the same as in the 
set described in that chapter. 

Materials.—The materials required are as follows : 
A cylindrical former 4j in. long by 2] in. in diameter, 
1 oz. 36 d.c.c. wire, a length of j-in. dowelling, 12 con- 
tact studs, 1 bar-switeh, 2 terminals, 15 ft. of electric- 
bell flexible wire. 

The Former.—First take the former and prepare 
two wood or ebonite end pieces exactly to fit in the 
end, with a hole $ in. in diameter bored through the 
centre of both, as illustrated at д in Fig. 43. If wood 
is used it should be perfectly dry and of a thickness 
of about jin. Should ebonite be used, it need be only 
Gin. thick. In one of the end pieces drill ten or twelve 
small holes, as illustrated at в, Fig. 43. 

‘The former, if of cardboard material, should be 
Prepared with shellac varnish as specified for the 
primary former. Now draw a straight line down one 
side, mark off } in. from each end, and beginning 
just inside these marks bore twelve holes right through 

> 45 
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in each side to take small wood screws } in. long and 
about jj in. thick. 

On the end of the piece of dowelling 8 in. long 
make a flat surface and screw one side of the bracket 
toit. Prepare a piece of wood } in. thick and 2] in. 
by 2] in. and take off the end of the case which does 
not hold the primary coil. This side would be the 
right-hand side when the case is facing the con- 
structor. Now pass the piece of dowelling which is 
to fit exactly into the case through the secondary 
coil, and see that it slides easily and freely ; then place 
the end in the hole just made in the end piece of the 
primary. Position the coils and dowelling in the case 
against the left-hand side about 1 in. clear of the base, 
and place the piece of wood 2} in. by 22 in. against 
the other end of the dowelling and resting on the 
base of the саве, Adjust the coils and dowelling to 
а horizontal position, and mark on the piece of wood 
the centre position of the dowelling and bore a hole 
{ in. in diameter at this position. Now screw the wood 
to the end piece of the case which has been removed, 
seeing that it is in a line with the centre line of the 
coils when they are positioned in the case. 

It will now be clear that when the end of the case 
is serewed in position and the primary coil secured to 
the other end of the case by means of two screws, 
with the secondary coil and dowelling placed inside 
it, the secondary сой can be slid up and down the 
dowelling and will remain in any position. 

Now take the piece of dowelling with the right- 
angle bracket attached to it and secure the other side 
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SLAS ОМТАТНОЯЯ TIVISANO 


CRYSTAL RECEIVING SETS 


A LOOSE-COUPLED SET 


detector, and for this reason dimensions and details 
are given in Figs. 50 and 51. 

Making the Potentiometer.—The potentiometer 
consists of a piece of wood (broom handle will do) 1 in. 
in diameter by 4 in. long, wound for 3} in. of its length 
with No. 36 d.s.c. Eureka resistance wire and mounted 
between suitable supports. A slider makes contact 
on the top surface and runs on a piece of brass rod 
} in, square. When incorporating the carborundum 
detector in the cireuit the wire which formerly led to 
one side of the perikon detector is joined to the square 
brass rod by means of a terminal, and the two ends 
of the resistance wire are connected to each side of 
a 4-volt dry battery. There is also looped or twisted 
with one of these battery wires a wire leading to the 
steel plate on the crystal detector, and another wire 
runs from the crystal to the telephones. A switch 
should be incorporated in the potentiometer to cut 
off the battery current when not in use. The buzzer 
is used as explained in the previous chapter, and is 
obtainable for a very small sum. 

The Catwhisker Detector.—In the front of the 
instrument should be placed a simple catwhisker 
detector, as used in conjunction with certain crystals 

for example, galena, rectarite, hertzite, otc. This 
is simple to construct, and Fig. 52 shows the 
general arrangement. A photograph is shown by 
Fig. 53. 

The bracket is a piece of brass 3 in. by Ẹ in. bent 
to an angle of 90 degrees. А hole is drilled } in. from. 
the top of the long side (2 in. long) to take the screw 
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which secures the crystal cup. A hole is drilled on 
the other side (1 in. long) to take a terminal, 


РЕЯ 
Buen. d 


Fig. 50. Detalls of Carborundum Detector. 


The other bracket is a similar pieco of brass bent 
in tho same manner and to exactly the same dimen- 


Fig. 51.— Photograph of Carborundum Detector. 


sions. A hole is drilled } in. from the top of the 2-in. 
piece, but of a larger diameter—in fact, almost large 
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SLAS ОМІЛІЯОЯҸ TVISANO 


CHAPTER VI 
Set with Plug-in Basket Coils 
вун, J. TURPIN. 

Ax unusual type of erystal receiver is described in 
this chapter, one in which is embodied extreme 
selectivity. Instead of the orthodox slider and cylin- 
drical inductance coil or the variometer methods, the 
writer has adopted a system of combined adjust- 
ment of the aerial and earth connections, each of 
which ean be independently connected to any par- 
ticular part of an inductance coil of the “ basket” 
type. It is claimed that by this method (which is 
explained more fully later) an amount of wire equal 
to } in. can be added to or subtracted from the total 
quantity in the inductance circuit depending upon 
the relative position of the aerial and earth tuning 
plugs. The set is shown photographically in Figs. 
534 and в. 

In order to ensure that the instrument is as com- 
pact as possible it is made in a simple box form, one. 
end of the case being used to carry the crystal detector 
which is entirely covered in by a suitably designed 
lid, while the main part contains the ebonite panel 
and the basket inductance coil 

Case.—The complete case is shown pictorially in 
Fig. 54, and is made throughout of mahogany } in. 
thick, the overall dimensions being 5§ in. by 4 in. by 

E 


Fig. ба. Photograph of Recelver shown Open. 
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SLIS ONIAISOSN TVISANO 


CRYSTAL RECEIVING SETS 


method of holding the wire is to screw the end of 
the rod and then clamp the “ whisker " between two 
nuts. It is easily replaceable. "The complete detector 
is mounted on a piece of ebonite j in. thick, which 
in turn is screwed to the base by four brass screws 


Fig. 54,—Detalis of Containing Case. 


passing through four celluloid washers, Hertzite and 
copper wire are used as a detector. 

Inductance.—Fig. 60 shows the appearance of the 
former cut in celluloid j, in. thick. It is 3} in. in 
diameter and contains 9 vanes, the bottom of which 
is on the circumference of a circle $ in. in diameter. 
Seventy-two turns of No. 26 d.s.. wire are wound on. 
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Figs. 55 and 56,—Seetion and Plan of Receiver with 
Plug-in Basket Cols. 
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CRYSTAL RECEIVING SETS 


SET WITH PLUG-IN BASKET COILS 


between each pair of holes is very small. In this 
case the final tuning is obtained by moving the aerial 
and earth plugs together into either pair of holes. 
Explanatory details are shown in Figs, 54 to 60 
and a wiring diagram in Fig. 61, in which figure в 


Fig, 61.—Cireuit Diagram_showing Connections. 


represents bridge for loading coils, рт, tuning plugs, 
PA panel, and 1 inductance coil. 

Tuning Cards.— Most, if not all, amateurs 
memorise the calibrations of their receiving sets or 
have to tune each time to the station it is desired 
to hear, It may not be generally known that the 
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use of a tuning card would be of great assistance. 
‘These are used in just the same way as a business 


Goin Nos. 


aoa — 
PSR 


m 


Covpixe 
J.T (volts 
[o 


man uses а file index. An example of such a card 
is shown above, though, of course, this may be 
modified according to individual requirements. 
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CRYSTAL RECEIVING SETS 


m CRYSTAL AND VALVE RECEIVER 


The complete receiver is shown in the diagram 
(Fig. 65). It will be seen that the aerial is joined to 
the inductance coil at the end nearest to No. 1 tapping. 
‘The earth is connected to the arm of the seven-point 
switch, and the variable condenser is placed between 
the aerial and earth. The grid of the valve (a) is con- 
nected to the aerial terminal through a grid leak and 
condenser (c), which may be omitted with very little 
detriment to the signal strength. If used, the grid 
leak should be of two megohms resistance and the 
grid condenser of -0003 microfarad capacity. 

One connection of the reaction coil (which is, of 
course, inside the inductance coil) is connected to the 
plate of the valve (r), and the other connection is 
taken to the telephone terminal which is nearest to 
the positive terminal of the high-tension battery (м). 
Take careful note of this part of the circuit. A con- 
nection is taken from this telephone terminal to the 
positive of the high-tension battery, and the negative 
of the high-tension battery is connected to the negative 
of the filament battery (н). It will be noticed that the 
negatives of both batteries are joined to the earth 
terminal (в). 

The Crystal Detector—Now for the crystal de- 
tector (к). It is advisable to use a crystal which does 
not require an applied voltage through a potentio- 
meter. A connection is taken from the plate of the 
valve (в) to one terminal of the crystal detector (к). 
‘The other terminal of the crystal is joined to the tele- 
phone terminal opposite to the one which is con- 
nected to the reaction coil. А fixed condenser (x) of 
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about "01 microfarad capacity placed across the phones. 
and high-tension battery as shown will improve results, 
The valve filament is supplied from a 6-volt accumn- 
lator through a variable resistance (1) of 5 ohms. 
Operating the Set.— Phones of from 4,000 to 8,000. 
ohms total resistance should be used, or 120-chm 
phones will do as well if a telephone transformer is 
inserted between the phones and phone terminals. 
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= 
Fig. 65.—Diagram of Connections for Complete Receiver, 


When testing the receiver, make sure that the 
crystal is correctly adjusted, then rotate the reaction 
coil; at the same time tap the aerial terminal with 
the finger. If clicks are heard in the phones each 
time the aerial terminal is touched, the receiver is 
ready to receive signals. If no click is heard, reverse 
the connections to the reaction coil; this will give 
the desired result, 

With careful adjustment of the crystal the strength 
of signals will be from 200 per cent. to 300 per cent. 
louder than those obtained when using the valve alone. 
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CRYSTAL RECEIVING SETS 


is dependent upon the outside diameter of these, but 
if the latter are made in accordance with Fig. 68 
sufficient wire can be wound on to suit the majority 
of “ broadoast ” aerials, Disks 2] in. in diameter are 
cut from waxed cardboard, celluloid, or ebonite, and 
nine slots, each 4x in. wide, cut therein, so that they 
reach down to the circumference of a circle 1 in. in 
diameter. A hole } in. in diameter is drilled in the 
centre, and two pairs of holes about 3; in. in diameter 
are made for the purpose of securing the ends of the 
wire. 

Winding.— The wire is put on as follows: Wind 
on uniformly 44 turns of No. 26 d.s,c. wire on each 
disk and secure the ends through the holes just men- 
tioned. It will be necessary to test these coils, the 
aim being to obtain perfect tuning when they are in 
the assembled position shown in Fig. 06. 

Coupling these coils together and connecting to a 
crystal detector in the manner shown in the diagram. 
(Fig. 69), it will be possible to determine the best rela- 
tive position of the coils, (It must be remembered 
that it is important that the windings should both be 
in the same direction.) If, for instance, good reception 
is obtained with the coils 12 in. apart, then some wire 
must be removed from each coil, taking off one turn 
at a time, until with the coils about 1 in. apart good 
results are obtained. In the writer’s case the coils each 
contain 38 turns, in others 36 and 44 turns have been 
necessary, depending on the natural wave-length of 
the aerial. This completed, leave 6 in. of wire project- 
ing at each end for connecting purposes, give the 
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Figs. 66 and 67,— Elevation and 

Plan of Miniature Basket-coll 
Receiver. 


азы иша 
Fig. 68.—Former for 
‘Winding Coils. 


Fig. 69.—Clreult.. 
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CRYSTAL RECEIVING SETS 


SOME MINIATURE RECEIVING SETS 


The Detector.—Hertzite crystal and copper wire is 
probably the most satisfactory combination. The 
copper wire (catwhisker) is preferably made into a 
coil | in. in diameter of about eight turns of No. 36- 
gauge wire, turning out the end for contact with the 
crystal. Cutting about уу in. off the end of the cat- 
whisker with а pair of scissors periodically provides 
а clean surface for contact with the crystal. Four 
headphones (each 4,000 ohms) in parallel can be used 
simultaneously without any appreciable diminution of 
the reception. 


Bumping A УЕЗТ-РОСКЕТ RECEIVER 


‘The sketch (Fig. 70) gives a general idea of the 
appearance of a vest-pocket receiver contained in a. 
safety-razor case. ‘The instrument has only one adjust- 
ment, the small tuning knob in the centre of the panel. 

Elements of the Set.—Briefly, the receiver consists 
of a variable tuning inductance, a cartridge crystal 
detector, a blocking condenser, aerial and earth ter- 
minals, and two plug sockets, to which are connected 
the telephone leads. 

Fig. 71 gives a plan view of the panel and position of 
the crystal detector, while Fig. 72 is a diagram of con- 
nections. ‘The cartridge containing the crystal is 
shown in Fig. 73, and the tuning inductance in Fig. 74. 

The Case and Panel.— The first item requiring con- 
sideration is the containing case. The ordinary safety- 
razor case is ideal for this purpose. An ebonite panel 
is now cut to fit tightly into the case, leaving a small 
partition in which the crystal is housed. ‘The ebonite 
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panel must be securely supported, either by means of. 
а small strip fixed in the inside of the case or by 
means of small countersunk screws passing through 
the sides, 


Fig. 73.—Cartrlage Contain- 
Ing the Crystal, 


T 
Fig. T2.—Dlagram of Connec- 
tions of Vest-pocket Receiver- 


The Tuning Coil.—To the under side of the ebon- 
ite panel is fitted the tuning inductance, which con- 
sists of No. 32 enamelled wire wound on an ebonite 
former ф in. thick, 2 in. deep, and as wide as can 
be got into the case, that is, а shade smaller than the 
ebonite panel itself. 


LL 


Fig. T4Tuning Inductance. 
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The Contact Finger.—A small contact finger is now 
made up, soldered to a short spindle, and arranged to 
make contact on the bared portion of the inductance 
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CRYSTAL RECEIVING SETS 


SOME MINIATURE RECEIVING SETS 


and amateurs’ transmissions may be picked up under 
good conditions. 

Quite sharp tuning can be obtained with the wiring 
as given in Fig. 72. 


A Матсн-вох RECEIVER 


Materials.—The materials required for this set are 
of the simplest and merely comprise: 1} oz. of No. 26 
d.o.c. wire, 1 small galena or other crystal, 1 match- 
box, several small paper fasteners (about { in.), 4 large 
paper fasteners (about } іп), a small strip of thin 
brass, and the screw cap of a metal-polish tin. 

Winding the Tuner.—The amount of wire, ote., 
depends on the size of the match-box used ; the best 
is one of the largest. At each end of the box make 
two holes about 1 in. apart, and through these holes 
put the large fasteners. About a } in. from the end 
on one side of the box put a small fastener Р (Fig. 75), 
with the head inwards and through the cover only. 
Take the wire and wrap the end round the fastener Р 
on the outside, leaving about 6 in. for wiring. Then 
begin to wind the wire round the box. Every five 
turns put in another fastener, head inwards, bare the 
wire a bit and wrap it round the fastener, and con- 
tinue winding. When within } in. of the end put in 
another fastener, cut the wire, bare the end and wrap 
it round the last fastener. 

Through the inner box part put a fastener s, as 
shown in Fig. 76, so that its head will touch the head 
of the fastener 2 when the box is closed. 

The Detector.—The detector is easily made with 
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the piece of galena, the strip of brass, and the serew- 
cap. Take the serew-cap and cut four slits in the side 
to about half-way down as in Fig. 77. Bore a hole in 
the bottom of the cap and fasten it down to the inside 
part of the box with a small fastener as в (Fig. 76). 
‘Then put the crystal in the cap and bend down the 
edges, thus holding the crystal firmly. Таке the strip 
of brass and cut it into the shape of Fig. 78, boring 
a hole in the wide end. ‘Then bend it to the shape 


= 


Fig. 79.— Detector. 
سے‎ 
Fig. 78.— Detall of Detector, 


shown in Fig. 79, and fasten it with a fastener at the 
proper distance from the cup. B 

Wiring Connections.— Having completed the tun- 
ing coil and the detector the next thing is the wiring. 
Through the outer cover in the bottom corner bore a 
small hole 7 (Fig. 75), and through it thread the wire 
from r. Run wire along the inside of the outer cover 
so that it comes out at w at the other end, then join 
it to 9. Next attach a wire to the cup в and connect 
it to в on the inside. Then attach а wire to the strip. 
A and connect that wire to the fastener з ; connect the 
fastener в to the fastener №, and attach a wire to q 
on the inside and join it to x. 
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CRYSTAL RECEIVING SETS 


CRYSTAL CIRCUITS 


tuners, the most effective as regards fine tuning is 
doubtless the single slider tuning coil as illustrated 
in Fig. 80. Here it will be seen that tuning is effected 
by simply sliding a spring contact along the coil. It 
is possible to obtain fairly accurate tuning to within 
one complete turn of wire on the coil. For finer tuning 
а variable condenser is often inserted in the aerial 
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Fig. 81.—A Similar Circuit to Fig. 80, except that In this Instance а 
Variable Condenser is Connected in Series between the Aerial and 
Receiver. This Method is Ineffclent as it is not possible to 
obtain Correct Tuning. 


system, in series with the tuning coil as in Fig. 81. 
‘This condenser certainly facilitates short-wave tuning, 
but is often undesirable owing to its effect in causing 
unbalanced tuning. Another type of sliding contact 
tuner is the two-slider. ‘The original object of a two- 
slider coil was to form an auto-transformer coupling 
which would give a reasonable transformer step-up in 
86 


signal strength without the usual losses attendant to 
the use of a loose-coupled air-core transformer, "The 
wiring of this two slider is shown by Fig. 82, Here it 
will be seen that the one coil governs two circuits— 
the aerial, one portion of the coil and earth being one 
circuit, and the crystal, phones, one section of the 
coil and earth, the other circuit. The aerial to earth 


Fig. 82—Dlagram showing One Way of Connecting up a Double-slider 
Tuner. This Coupling is known as“ Auto-transformer " Coupling. 
The Cireult above may be Improved as shown in Fig. 88. 


circuit is the primary, and the crystal, coil, and tele- 
phone circuit forms the secondary. Fairly correct 
tuning is obtained from the primary circuit, but when 
the secondary circuit is adjusted with a greater num- 
ber of turns of wire to obtain the necessary trans- 
former step-up, the secondary circuit becomes out of 
“tune.” "To obviate this, a variable condenser is in- 
serted in parallel across the secondary section of the 
coil as in Fig. 83. By means of this condenser, accurate 
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seen the necessary crystal detector for detecting and 
rectifying the signals, and also the telephone con- 
denser and the telephones. ‘The telephone condenser 
is not absolutely an essential instrument, as the self- 
capacity of the telephone windings and the telephone 
leads is often adequate. However, it will generally 
be found that a fixed condenser of capacity between 
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Fig. 85.—An Effective Means of Wiring-up a Tapped Coll to Two 
‘Switch-arms which Facilitates Fine Tuning. 


001 and +005 microfarads will considerably improve 
the note of the signal heard in the telephones. All 
bare wire connections should be thoroughly clean and 
soldered, all terminal connections should be clean and 
tightly bolted. Do mot grind or break crystal sur- 
faces unnecessarily and periodically wash the.surface 
of the crystal with methylated spirits by means of a 
small brush. 


CHAPTER X 
How Crystals Work 


What the Crystal Does.— Wireless signals are trans- 
mitted in the form of waves created in the ether, which, 
striking the receiver aerial, cause small alternating 
currents to travel up and down it. As these currents 
are of а very high frequency, the ordinary wireless 
telephone receiver cannot detect them. It is neces- 
sary, therefore, to rectify them, or, in other words, 
change them into unidirectional currents, before pass- 
ing them through the telephones. The rectified cur- 
rents produce a movement of the telephone diaphragms 
and thus the signals are made audible. 

Certain kinds of crystals, such as carborundum, 
zincite, bornite, silicon, galena, molybdenite and iron 
pyrites (see Figs. 86 to 93, which show crystals enlarged. 
to about three times normal size), have the peculiar 
property of being able to rectify small alternating 
currents. An explanation is given to show how they. 
do this. 

How a Crystal Rectifies.—A crystal rectifies be- 
cause it allows current to flow through it in one direc- 
tion and does not, to any appreciable extent, allow 
current to flow through it in the opposite direction, 
It is practically a uni-directional conductor. The 
ratio of currents flowing in opposite directions through 
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Fig. 86,—Silicon, 


Fig. 87.—Galena and Special Galena. 


Fig. 88,—Bornite. 


Fig. 89.—Radiocite, 


CRYSTAL RECEIVING SETS 


а good crystal should be about 40:1, It will be 
understood that the crystal acts electrically, very 
much in the same manner as a ratchet-wheel acts 
mechanically. 

Carborundum Crystals.—Carborundum is probably 
the best erystal for all-round use. It is not affected 
by mechanical yibration nor by fairly heavy electrical 
discharges across it, and it is very sensitive. This 
crystal has to be used in conjunction with a 4-volt 
battery and potentiometer, because it requires a smail 
initial potential or voltage to be applied across it to 
bring it to its most sensitive point. Carborundum is 
used with a flat steel surface, the rectification taking 
place at the point of contact. This crystal is manu- 
factured by fusing carbon and silicon together in an 
electric furnace. In practice three kinds of carborun- 
dum crystal are met with: (a) a hard dark variety, 
having great metallic lustre which has poor rectifying 
properties; (6) a soft crystal of a pale-green colour, 
в colour due to the presence of, copper and iron salts 
(this type of crystal is а very poor rectifier); (c) a 
dark grey crystal which will be found to give the 
best resulis as regards sensitivity and stability of 
action. 

The Perikon Detector.—The most popular crystal 
detector is without doubt the perikon detector. "This 
is a combination of either zincite and bornite or else 
zincite and tellurium. The latter combination is 
usually found to give the better results, Zincite, a 
zinc-oxide ore, is dark red in colour ; bornite is а com- 
pound of copper and iron sulphides, being bluish grey 
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Fig. 91 —Copper Pyrites. 


Fig. 90,—Carvorundum, 
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should have the qualities of being constant in action 
and of not being affected by atmospheric disturb- 
ances. Such crystals as “radiocite” and “ per- 
manite ” are usually sensitised forms of galena. They 
are very sensitive but not constant; a fine copper 
wire contact is used in conjunction with them. 

‘There is plenty of instruction and amusement to 
be had with a good crystal set. The range of a crystal 
set is about 300 miles for ordinary ship stations and 
20 or 30 miles for high-power telephony. 
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CHAPTER XI 
Making a Buzzer 


вул. w. HULRERT 
‘Tms chapter deals with a new type of buzzer, one 
which utilises a circular armature or diaphragm instead. 
of the usual flat strip of metal. Due to the fact that 
this diaphragm is supported all round, it is possible 
to have tho magnet almost touching the diaphragm, 
resulting in a more sensitive instrument and one 
capable of producing an extremely high-pitched note, 

The overall dimensions of the instrument are also 
considerably less than the standard instrument, and 
having a minimum of working parts it is very easy 
to make. 

Constructional Details.—Fig. 94 is a section of the 
instrument. A circular ebonite case в, with a snap-on 
lid, is fitted with an electro-magnet м, which is wound 
on a strip of soft iron Р which serves the double pur- 
pose of a core for the magnet and also a support, 
‘The soft iron strip Р is bent round and mounted on 
the bottom of the ebonite case with the aid of two 
screws, the opposite arm to that carrying the coil м 
being in contact with the diaphragm D, which rests 
on a ledge turned in the ebonite case. "The distance 
between the diaphragm and the pole of the magnet м 
is approximately Jc in. 

‘The lid of the ebonite case n is undercut to enable 
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small condenser c (Fig. 95) in the case and connecting 
this across the contacts. 

The Case.—The ebonite case n can easily be turned 
up by anyone possessing a lathe, or one may be pur- 
chased from an electrical dealer. The battery voltage 
may be anything from 2 to 4 volts, and when the 
buzzer is used exclusively for testing faults in the 
circuits the terminals may be dispensed with and a 
length of twin flexible lead soldered on permanently. 
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CHAPTER XII 


Receiving C.W. Signals on a Crystal Set 
пу E. н. ROBINSON 

Ir is frequently stated that а simple crystal receiving 
set will enable the listener only to pick up spark 
stations and telephony, and that valves will have to 
be installed before continuous-wave (C.W.) signals 
can be satisfactorily received. This is true to a cer- 
tain extent, but this chapter shows how some of the 
louder C.W. stations can be received by means of а 
very simple addition. 

C.W. Signals.—The reason why C.W. signals can- 
not be heard on ordinary crystal circuits is that when 
the key at the transmitting station is pressed down 
а continuous rectified current passes through the head 
telephonos of the receiver, not an interrupted one as 
in the case of spark and telephony, with the result 
that no sound is heard except perhaps a faint click 
when the key is depressed or raised. Tf, however, an. 
interrupting device, capable of making and breaking 
the circuit at a high rate, say 500 times a second, is 
inserted between the crystal and the phones, then any 
continuous current in the phones will be broken up 
into a musical note which is clearly audible. 

The “Tikker.”—Such an arrangement is shown 
diagrammatically in Fig. 97. In this figure T is a 
rapidly rotating cog-wheel against which a small metal 
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RECEIVING C.W. SIGNALS 


hole shown in the wide end may be pushed through by 
any sharp tool. The tongue is fastened to the upper 
end of the ebonite strip А by means of a nut and bolt 
through the hole which has been made there, and the 
thin part of the tongue is given a twist through a right 
angle so as to bring the free end square with the teeth 
of the wheel т. A piece of flexible wire is connected 
to the clock-frame and another to the tongue ; one of 
these wires is connected to one of the phone leads 
and the other to one of the detector terminals as shown. 
in Fig. 97. "The condenser c, having a capacity of about 
201 microfarad, is shunted across the tikker and tele- 
phones, as it greatly improves the signals. Some little 
adjustment of the speed of the tikker may be neces- 
sary before good results are obtained. When a СЛУ. 
station is tuned in (by means of the variable induct- 
ance L, Fig. 97), the detector carefully adjusted and 
the tikker set in motion, the signals are heard as an 
intermittent musical note or a hissing note, usually 
the latter. 

Other Methods.—As a matter of fact, Pedersen did 
not use a crystal detector at all in his receiver. ‘The 
tikker is put in place of the detector as shown in 
Fig. 101. This arrangement is extremely reliable, but, 
in the writer's experience, is not quite so sensitive as 
when a crystal detector is included. However, as 
erystal detectors are very liable to go out of adjust- 
ment the writer would recommend the method shown 
by Fig. 101. 

Where a crystal detector is to be used, either a 
good piece of zincite touched by a sharp piece of 
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bornite or copper pyrites, or a piece of galena touched 
by a small spiral of 40-gauge copper wire, will be the 
most suitable. Crystals, like carborundum, which re- 
quire a battery and potentiometer, cannot be used 
satisfactorily in conjunction with a tikker. Much 
depends on getting good specimens of crystal, 

A gramophone can be used as а tikker by connect- 
ing one wire to the works and allowing the other to 
rub lightly against the edge of the revolving turntable 
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in tune and sufficiently coupled. The tuning must be 
completed without the finger or capacity effect will 
give a false tune, though the difference is usually 
small. 

The wave-length is marked on the chart at the 
point corresponding with degrees—wave-length. Two 
or more such points are plotted and joined and pro- 
duced, when any wave-length between the limits can 
be found. To use the wavemeter it is set to the wave- 
length, and while listening in the receiver is tuned 
until the hiss is heard; then transfer on to the re- 
ceiver and listen for signals. Different values of coils 
may be used and scales plotted. 

If а calibrated condenser is available the chart can 
be plotted without the aid of the receiver. A buzzer 
can be used, when the crystal and phones will not 
be necessary. 


CHAPTER XIV 
Converting Low-resistance Phones 


‘Meaning of Resistance.—With a few exceptions, it is 
necessary that the telephone headgear for wireless 
work be wound to a high resistance, anything from 
60 to 4,000 ohms per receiver being general. The 
statement “ high resistance " is perhaps apt to mi 
lead the reader ; what is actually meant, of course, is 


Fig. 104. Diagram ot 
Inierlor of Receiver, 
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that the magnet coils must be wound with a great 
number of turns of fine wire in order to produce a 
maximum magnetic effect with very little current. 
"The resultant resistance is, therefore, merely a necessary 
evil, unavoidable in all magnetic devices which are 
more or less voltage operated. 

Another point about wireless phones is that the 
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CONVERTING LOW-RESISTANCE PHONES 


noticed that the coil c is arranged to rotate as near 
as possible in the line of the armature shaft, so that, 
in spite of the coil itself being rectangular in shape, 
it will revolve with as little wobble as possible. This 
is very necessary, as any tendency of the coil to 
revolve eccentrically will tend to break the very fine 
wire. The ebonite block в is turned up in the lathe 
and a hole bored through whilst still in the chuck 
to take the armature spindle; this can either be a 
good tight fit in the first instance or the block may be 
clamped on the shaft by means of a small set-scrow, 
shown in Fig. 107. A second clamping screw cs is 
fitted, to hold the coil c in position for winding. This 
screw must be accurately positioned to ensure the coil 
© running true. The best plan is to hold the coil in 
position and then mark the place for the screw by 
means of а seriber passed through the hole in the 
pole-piece р. 

Revolving the Magnet. —It is most important that 
the hole to take the armature. spindle be accurately 
bored, and also that the armature spindle runs true, 
otherwise the coil c will wobble and difficulty will be 
experienced, not only in the wire continually breaking, 
but also in getting it to fill in close to the cheeks of 
the coil. If the motor x is of the type in which the 
armature shaft extends at both ends, the opposite 
end to which the block в is mounted may be used 
to carry à small knurled knob fitted with a short piece 
of brass wire about } in. in diameter to form a handle. 
‘This will prove particularly useful for controlling the 
motor or for winding portions of the coil by hand. 
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Winding.—The motor should be connected up to 
the aceumulator and regulating-resistance and tested 
to see that it is in running order. The block в is then 
permanently fixed to the armature shaft and one of 
the coils to be wound clamped in position and trued 
up. Some fairly thin shellac varnish should be near 
at hand, together with strip of silk ribbon, this 
latter cut to the width of the inside of the coil. 

А single layer of silk ribbon is stuck on the core 


nf 


c 


cs 


Fig, 108, Motor with Magnet Mounted, 


of the coil with shellac varnish, one layer of wire is 
then wound on and covered with a second layer of 
ribbon soaked in shellac. "he free end of the wire is 
then carefully brought outside the coil and secured 
to the clamping screw cs for the time being. It is 
taken for granted, of course, that the sides of the coil 
care already insulated with varnished ribbon or paper ; 
at the same time it is a good plan to stick a small 
piece of varnished ribbon over the free end of the 
wire, to insulate it from the subsequent layers of wire 
us 
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Assembling.—When both coils are dry they may 
be remounted on the magnet poles in the receiver 
case, and the winding connected to the terminals 

Having connected up to the terminals т the whole 
of the case should be filled with melted paraffin wax 
up to the level of the top of the coils, the loose con- 
necting wires will thus be firmly embedded and a break 
in the wire rendered almost impossible. 

Diaphragms.—A special thin diaphragm should be 
purchased in place of the comparatively thick one 
originally fitted, 

Calculating Quantity of Wire for Given Re 
ance.—One of the problems which the reader will 
encounter is to calculate the amount of wire of given 
gauge necessary for rewinding. Suppose No. 42 gauge 
wire is to be used. From a table of resistances it is 
found that this has a resistance of 1,9105 ohms per 
thousand yards, If, therefore, it is required to rewind 
the phones to a resistance of 4,000 ohms, divide 4,000 
by 1,9105 and multiply by 1,000, thus : 

isa х "pO = 2098 yards approximately. 

This is a better method than calculating the weight, 
as will now be shown. Copper wire of No. 42 в. 
weighs 14533 Ib. per 1,000 yd. То obtain the weight 
of wire of this gauge necessary to rewind to 4,000 
ohms the calculation becomes 

4,000 1,000 14533 

i910: хүр х 1,000 = ‘804175 Ib. 
The difficulty of gauging this amount of wire is at 
once apparent, apart from the fact that the weight 

18 


given does not and cannot take the weight of the 
covering into consideration. 

Testing Phones.—The test commonly used for 
phones was by means of the handiest and weakest 
of batteries—a penny and a two-shilling piece, be- 
tween which a bit of moist paper was placed. The 
end of one wire from the phones was connected to 
the “ copper,” and then the silver coin touched lightly 
(and repeatedly) with the end of the other wire. 


пешш Fig. 13 
Figs, 112 and 113.—Outside and Inside View | 


‘of Improved Head-band. 
L —— LZ 


Nowadays a similar test is made with a single 
piece of sheet aluminium, which should be damp. 
Simply connect one wire of the phone to one end of 
the aluminium plate, and then touch the plate with 
the other wire, when, if the phone is properly adjusted. 
each contact will cause a click in the phones. 

Another method of testing phones is less dificult 
and perhaps more efficient than testing by the “ weak 
battery ” or sixpence and penny method. 
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Fig, 114, Graphical Method of Memorlsing Morse. 
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THE MORSE CODE 


Копвтн Grove. 
[e ^ 
J a — — — No opposites 
EET 
Fig. 114 shows another method of memorising the 
Morse code. The code is learnt rapidly simply by 
visualising the code letters as superimposed upon the 
alphabetical letters. On thinking of any letter the 
mind conjures up a mental picture of it and of the 
dots and dashes of the Morse code lying on it and 
actually forming part of its shape, "The twenty-six 
letters can be learnt in as many minutes, but only 
practice, practice, and yet more practice at sending 
and receiving can make perfect. 
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PREFACE 


The Publishers make no apology for reviving interest in the 
crystal set. For too long the technical press has immersed itself in ап 
orgy of complex superheterodyne receivers and television equipment, 
all of which is necessarily expensive. In the 1920's, crystal set 
construction was a fascinating and inexpensive pastime indulged in by 
the majority of boys of that day. Today this pleasurable hobby can 
be even more attractive, the introduction of the germanium crystal 
diode and high performance coils, has opened up new paths which will 
capture the interest of boys of all ages. Perhaps most important of all. 
not only can a receiver capable of impeccable reproduction be 
produced without any technical knowledge; but the cost is no greater 
than that of a few visits to the cinema 
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INTRODUCTION 


Before any attempt is made to construct а 
receiver, it is necessary to examine the problems 
Which surround the crystal set, so that the best 
Can be obtained from апу of the designs 
attempted. 

Firstly, it must be understood that the crystal 
set аз it is to-day does not provide any amplifica- 
tion. It relies entirely on what is fed into it via 
the aerial and earth system and gives a very faith- 
ful replica of the original transmission. 

From this it will be obvious that the aerial and 
earth system must be as efficient as possible if 
the final results are to be in any way outstanding. 
‘This because these are the only means by which 
the signals are fed to the receiver. 

Secondly it is necessary to understand the 
nature of the transmitted signal, then it will be 
easy to understand the working of the set and to 
appreciate the function of each of the components. 

When crystal sets first became popular, very 
little information was generally available, at 
least, not in a form that school-boys could 
understand. 

We all built sets of all shapes and sizes, with 
coil designs that bad to be seen to be believed, 
but very few of us had much idea of how they 
worked. 

1 well remember the case of a cousin of min 
who, in those days acquired a magnificent vari- 
able capacitor or condenser as it was then called, 
this instrument had a most impressively engraved 
dial of polished ebonite, brass vanes and nickel 
plated end plates. Having observed similar dials 
on several highly priced commercial receivers in 
the town, be at once ripped out the somewhat 
tattered coil from the family receiver and replaced 
it with this device. The profound silence which 
ensued caused considerable amazement and dis- 
may until a better informed adult explained the 
mysteries of L and C to him. Readers of this 
manual, however, will be better informed and 
there is no risk of failure with any of the designs 
described provided the instructions are carefully 
followed. 

‘The Signal 
‘To commence, we will assume that an orchestra 


is playing in а broadcasting studio. Since the 
Principle of radio transmission is electrical it is 
necessary to change the sound produced by the 
Orchestra into an electrical equivalent. This is 
carried out by the microphone, which picks up 
‘the sound and changes it into minute electric 
currents. 


As they appear at the output of the micro- 
phone they are too small to be of use and 
accordingly are passed through a high power 
amplifier. These amplified currents could now 
be transmitted, but unfortunately, as we shall 
learn, owing to the inherent nature of the signal 
їп this state, transmission over any useful distance 
would be impractical. 


When the music from the orchestra is trans- 
formed into electrical currents they are in the 
form of alternating currents, usually called A.C.. 
that is they rise to а maximum in one direction, 
fall to a minimum, rise to a maximum in the 
Opposite direction and then fall to minimum 
again. This process is repeated over and over 
again. One complete rise and fall in each direc- 
tion is called a cycle and is drawn in Fig. 1 
Every time a note is struck on a piano, vibrations 
are sent out which reach the ear enabling you to 
hear it. These vibrations are also spoken of as 
cycles, they rise and fall in intensity the same way 
аз an alternating current. The number of cycles 
radiated by any given note over a period of one 
second are referred to as its frequency. Маю 
C on the piano sends out 261 cycles every second 
and is known as having a frequency of 261. The 
microphone also “hears” the note and in the 
case of middie C produces minute A.C. at 261 
cycles. This can be drawn as in Fig. 2, the only 
difference between Fig. 1 and 2 is, that the time 
factor is given so that the frequency can be iden- 
tified. The higher the pitch of a note the higher 
the frequency and the lower the pitch the lower 
the frequency. On a piano the frequency of the 
top note is 3515 cycles and that of the lower 27 
cycles. Those of you who have listened to an 
Organ in a concert hall will have noticed that 
when a very deep note was played, it sounded 
like а growl to the ear, but the vibrating fre- 
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quency could be distinctly felt through the seat. 
Higher notes have tco high a frequency to be 
observed in this manner. 

"The range of sounds which can be detected 
by the human ear are known as audio or low 
frequencies. From this you will understand that 
a low frequency amplifier is one which amplifies 


So that the transmitter will carry the pro- 
gramme over а distance it is necessary to 
radiate high frequencies. Now, as explained, the 
programme to be transmitted consists of low fre- 
quencies, and to overcome the dificulty, the 
transmitter generates A.C. of high frequency and 
‘combines it with the low frequencies, It will now 
be understood that the transmitted signal consists 
essentially of two different parts, a high and а low 
frequency content, 

ig. 3 gives а representation of the high fro- 
‘quency signal generated by the transmitter. In the 
‘ease of the London Home Service, the frequency 
о to а high frequency signal 

en referring to a big псу signal on 
the medium or long wave-band it is usual to ex- 
press the frequency in thousands of cycles, thus 


908000 cycles becomes 908 ki y, which in 
urn may be abbreviated to 908 К/с. It might at 
first be thought that by adding the low freqt 


or LF. signal to thy high frequency oc НИ. 
arrier a form such as in Fig. 4 would rest, such 
3 combination is veles, and, so that the original 
LE content can be satisfactorily extracted by the 
receiver, the LP. signal most vary the amplitude 
or output power ofthe H-P. signal as in Fig. 5. 
tis inthis form that the signal arrives at 
the seeing tet The sei n Hele 
тари Smnitating between one signal an 
another, and countless signals will be collected 
ty the serial at any one time. Many of these are 
{Oo weak to be of use bet the stronger ones must 
be sored out since thero is no point in receiving 
Saal programmes aoe e 
TE. C shows the basic circuit of to 
a C The оой L posse quilt Low 
2s inductance and the capacitor C. that of capa- 
tance, If the coll had no capacitance whatever 
ros it, all signals arriving at the aerial would 
фе edectively short circuited fo earth, As à matter 
of interest, is impossible to obtain this state 
Of affas since even without any additional capa- 
‘ 
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itor any coil must contain а certain amount of 
self capacitance 7 i 

Ву combining a coil and capacitor as in Fig. 
6 a peculiar effect is observed, at one particular 
frequency, the signals aro not short circuited to 
earth, but are developed across the coil. In other 
‘words the combined effect of L and C по longer 
provides а short circuit, but only at one particu- 
lar frequency. If the value of C is altered the 
effect will be observed at a different frequency: 
likewise by altering L the frequency at which the 
Фей will take place can be changed. There is 
а пате for this phenomena, the frequency at 
which it occurs with any given L and С combina- 
tion is known as the resonant frequency. 

"The values of the coils and capacitors shown in 
this manual have been carefully chosen so that 
resonance will be obtained at all frequencies 
Where stations are broadcasting. casting 

tions work in bands of frequencies, those of 
major interest to crystal set constructors are the 
medium wave-band 1200 k/es—600 k/cs and the 
long wave-band 300 ke/s—150 kes. 

"Usually a variable capacitor is used with a fixed 
inductance to cover one band and an additional 


Coil switched im to increase the inductance to 
cover the other. In this way the L and C come 
bination can be adjusted to provide resonance at 
the desired frequency of any given station. In other 
words you can select the station you want by 
varying С. dori turning the ial ofthe variable 
capacitor. This is referred to as tuning. 
Having selected or tuned the required station it 
ЯШ remains necessary to change the form of the 
signal back to that of the original transmission. 
This process is called detection or de-modulation, 

Examination of Fig. 5 will show that the signal 
has been duplicated, in other words, аз И res 
in one direction it also rises equally in the other, 
То this form the signal is useless since each half of 
‘the signal cancels the other, and if this signal is 
applied to a pair of headphones silence will 
result. Obviously some provision mast be made 
to get rid of the unwanted half of the signal, and 
it is here that the crystal detector must be con- 
sidered. This device will pass current in one 
direction only, ignoring any signal in the opposita 
direction, so that if the signal of Fig. 5 is passed 
through such a crystal, that of Fig. 7 will result. 
There is still the HE. content (6 be reckoned 


= 


lull lu 


aid 


Al 
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with, fortunately this is easily dealt with, а capa- 
steely дире of ths evn ошу Uh audio 
Ё spese of this, leaving only the aud 
‘or LE. content, as shown in Fig. 8, This audio 
Content, which isa faithful replica of the orginal 
Samson fof tbe ершн Thee n 
ara revere the proces of the microphone an 
transform the electrical currents into sound waves 
эсгераЫе to the human ear. 
Briefly” ten, your requirements are as 
follows: — 
(D A good aerial and earth installation, to 
make the mos of the available signals. 
O) A receiver containing: 
(8 Some form of coil and capacitor (L & 
©) combination to select or tune in the 
© Berni to get rid of the unwanted 
to get ric е unwant 
"ait of the signal (detection). 
(© А fired capacitor acros the head- 
Phones to get rid of any remaining 
pu 


@ A pair of sensitive high resistance head- 
phones. 


Aerials 
Ву this time the intending constructor will be 
able to appreciate the necessity of a good aerial. 
It а point which cannot be over- emphasised: 
suming that you are fortunate position 
of being ане to «гел an outdoor sel ere are 
‘main considerations, height and leng 

One of the best that can be used is the inverted 
L shown diagramatically in Fig. 9. 

It should be erected as high as is practical, 
every foot counts. The horizontal wire, that is 
the aerial proper, should have a minimum length 
of 607 to which of course the length of the down 
lead is added. Where it is impossible to erect 
ап aerial with an ideal horizontal length, а com- 
promise must be effected. 

Fig. 10 shows a three wire 


der aerial 
lich gives quite a good effective length. 
Sohle wie for тоате ш ot set 
any problems, stranded copper a е 
is the best. 7/22 means that И consists of 7 strands 
«це vire. This wire may ‘be бей 
covered, and for the present purpose з better 
than the plain or enamelled Kind. 

Note that insulators are used between the 
actual serial wire and its anchoring supports, it 
{important tat these are ш. Обете 
leakage wl cose which wil of couse spol! а 
«@баеку. show how the wire may 
фен be attached to two of the most common 

pes of insulator available. Fig. 11 is of porce- 
Jain and is usually referred to as an egg insula: 
tor, whereas Fig. 12 shows a more modern (and 
more expensive) type in glass. If you are using 


the glass pattern, one is usually sufficient at each 
end of the aerial, but with the egg type two 
should be used. No doubt many readers Will not 
be in a position to erect an outdoor aerial. and 
must necessarily be content with an indoor in- 
stallation. 

‚ The next best thing to а good outdoor aerial 
is a replica constructed in a loft. If this form of 
construction is used, care must be taken when 
{feeding the down lead to avoid close contact with 
Ше wall of the house. At the point where the 
lead feeds under the caves, a length of rubber 
tubing can be used to cover the wire. The lead 
is fed through ore of the small spaces left for 
ventilation purposes. A general idea is given by 
Fig. 13. 

‘A less elaborate but quite effective aerial can 
be obtained by using а bed-spring. A length of 
7122 copper insulated wire is connected between 
ihe receiver and the spring. The spring should 
first be cleaned with emery cloth. Remove about 
2 of insulation from tbe wire and bind И tightly 
round the pra ing. int may 
covered with таша tape which is obtainable 
from all electrical stores for a few pence. 

Such aerials are quite popular since so many 
crystal sets аго built for bedroom use. 

"When an aerial is required in the living room, 
the picture rail can be conveniently used. 150: 
lated screw-eyes are fixed at intervals of about 
3 feet along the гай, the wire is firmly anchored 
to one of them, and stretched right round the 
room until you arrive back at the starting point. 
By use of One of the insulated screw-cyes, the 
"Wire is secured and the down lead fed to the 
receiver. The idee is illustrated in Fig. 14. 
Soldering 

‘Before leaving the subject of aerials, a few 
words on soldering will not come amiss. Down 
leads on outdoor aerials should be soldered, and 
the same applies to loft types. Apart from aerial 
leads; earth leads and all the connections in the 


receiver will require soldering. 

For the type of soldering necessary in radio 
construction ап electric iron is the best solution. 
One of the small types marketed by Adcola or 
Henleys will be found admirable for the job. 
‘These are excellent for actual set construction but 


sow, at the correct operating temperature. The 
bit is now discoloured or oxidised and ite tip 
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should be quickly cleaned with an old file which 
should be kept specially for the purpose. А better 
idea is to obtain a small block of sal-ammoniac 
and rub the tip of the hot iron on it. This will 
clean the tip of the bit perfectly. Next take à 
length of cored solder such as Ersin Multicore, and 
melt itl on to the prepared tip faces, now 
smooth it evenly over the surface with a piece 
of old mg (be very careful not to burn your 
fingers) the iron is now "tinned " and ready for 
use. When heating the iron, be very careful not 
to lt the bit overheat or get red hot, otherwise 
the tinned surface will be destroyed and the whole 
process will have to be gone through again. 

"An electric iron will not overheat, and the tin- 
ning will last much longer than with ordinary 
types, and since the heat does not deteriorate 
there is less likelihood of making faulty joints. 

"Having obtained а tinned iron, the process of 
soldering joints is remarkably simple and anyone 
with a Шйе patience can acquire the art in a very 
Short time. i do 

"To solder two copper wires together: clean 
wire with emery cloth, apply a prepared iron 
SG some cored solder to iy the solder wil flow 
Evenly over the wire thus tining it. Repeat the 


process with the remaining wire and then twist 
the two together, Now apply the iron tothe joint 
from the underside and the cored solder to the 
joint on top. Solder will flow evenly over the 
Joint, Remove both iron and solder and allow 
то set, The solder will harden or set im a few 
seconds but during this period the joint must 
то be touched or moved, as otherwise the joint 
ЭЙ be dry and quite useless mechanically or 
Electrically. On radio components, tags for sol- 
dering are already tinned though if they are old, 
or discoloured its best to retin them, Normally. 
fosse, it is only necessary to twist the connect- 
ing wire to it and apply the iron and solder as 
explained. 

Remember: never apply the solder to the iron 
and thet the ion to the Joint, always apply the 
izon, andthe solder to the it IC horror а 
od thing to apply а itle solder to the iron tip 
ven when i ly tinned just before making 
3 new joint. 

One nal «DON'T, you will have noticed 
that the solder refered to В "cord." that is, it 
Contains ren and other substances through ite 
entre, plain solder as used by electricians and 
Plumbers wil not do, as it is the resin or flux 


MME 
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pu 
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эз it is called which makes the solder flow evenly 
and permits a good electrical joint. 

Equally important do not attempt to ше а 
separate fux or soldering fuid with plain solder 
or to "help" the cored solder; since these are 
"mos certain to cause eventual corrosion and 
will destroy any components that have been con- 
aminated. 

Earths 

The provision of a good earth is just as 
important as the rest of the installation. 

Much disappointment would be avoided if this 
fact were not lost sight of, to avoid any slip up 
їп this direction I am proposing to outline several 
well tried and efficient earth systems. 

1E it сап be obtained, an earth rod, specially 
designed for the purpose provides the basis of a 
good earth connection. These were very popular 
Some years apo when the majority of receivers 
were either crystal or battery operated, but in 
these days of modern mains driven sets they are 
not often used and consequently not always 
readily available, 

Fig. 15 shows how it is used. First excavate a 
hole to а depth of three feet and fl with a mix- 
ture of soot and coke. Drive in the earth rod, 
which is a hollow copper tube, perforated. The 
Jead to the receiver is connected at the top, and 
should be of covered 7/22 gauge, as used for the 
aerial system, Though not obvious it is impo 
Чи tis kalin should be in covered wirer tbr. 
Wise а number of indifferent earth contacts are 


ings, thus maintaining a permanently moist earth. 

It should be installed as in Fig. 15b. 

‘The container is of copper or zinc, anything 
«һе will quickly rust away, again a good quantity 
of coke is used. ЕШ the container with a mixture 
‘of sal-ammoniac and coke, and then bury in coke 
as illustrated. "This earth will not require further 
attention. It is possible to use powdered calcium 
chloride instead of salsammoniac but unless : 
chemist can be persuaded to make some up itis 
"better to stick to sal-ammoniac. 

If a zinc container is not available and you do 
not use or cannot easily get coke, Fig. 15e should 
be used. This makes a better carth than many 
so-called “earths” that I have come across. 
‘Obtain as large a tin as possible, make a number 
of holes as shown. Solder the lead in the bottom 


and fill it with sakammoniac. Replace the lid 
and bury in the ground. The tin will eventually 
‘ust away, but the replacement cost is negligible 

If it is quite impossible to make direct contact 
with the ground, a water pipe must be pressed 
into service. This should be a main pipe feeding 
Straight to ground and not a bot water pipe or 
‘one fed from a tank. Scrape the pipe clean and 
twist the lead in tightly around it, a copper clip. 
is even better. Do not attempt to on to 
the water pipe: since cold water is flowing through 
the pipe, it is extremely unlikely that your sol- 
dering iron will heat up the water supply suffi- 
ciently to allow a sound electrical joint, though 
you may spring a leak. 

No attempt should be made to utilise gas pipes: 
the possibility of causing a fre is certainly very 
remote but, they make incredibly bad earth con- 
nections due to a number of joints made before 
true ground is reached. These joints are at best 
only semi-conductors, at least from an electrical 
standpoint. 

‘Headphones 

Since the late war there have been a large 
number of head-phone sets available on the sur- 
plus market. ‘These may be roughly divided into 
two types, high-impedance and low-impedance. 
For the crystal sets detailed in this book bi 
impedance "phones are required and ће low- 


cluding the set, it will be as well to avoid them. 
High-impedance types have an impedance of 
20000 to 40000 whereas the low-impedance 
types are usally 6008; 
remaining consideration is weight; often 
cheap headphones are very heavy and uncomfort- 
able to wear, every endeavour should be made 
to obtain "phones as light in weight as possible. 


the sets shown in this book have been de- 
to work with modern germanium crystals 
само бы uoo ARN 
‘germanium crystals require no adjust- 
it, which, in itself, removes the main objec- 
this class of receiver. Suitable crystals 
are available from the following manufacturers 
and on the surplus market: Mullard, GEC. 
Brimar, Westinghouse and В.Н. They are of 
robust onstrion, some in glans, others in cern- 
mic or plastic, but must not be subjected to heavy 
knocks, otherwise the contact point may become 


From the information given, you should now 
be able to install an excellent aerial and earth 
system, and have some idea of how the crystal 
set works, so it is time to pass on to the actual 
receiver construction. 
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CONSTRUCTION 1 


of a given circuit giving louder results 
other, if it were there would be no 
showing more than one. 

‘The main problem is to obtain adequate 
selectivity without reducing the volume level. 


mixed together, which of course is useless. 

Consider Fig. 16a, this is a very simple receiver, 
with no tempt to provide any great 
mount of selectivity. In areas where signal 


'PHONES 


LID SHOWN BROKEN AWAY TO 


FIG 6b 
REVEAL POSITION OF COMPONENTS. == 
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Pg pot high, ога sort seals usod, it work on any receiver or ampliter is connected 
D$ a 
Jt would have been quite easy to increase the | When Sl is open as in the diagram, the set will 
iag a tap on the coll for the ше in long-wave stations, but when closed the 
17a. but unfortunately, ss the medium wave and will be received. 
overall volume is likely 
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Single Pole toggle switch. 

with small 4 Insulated wander plug sockets and plugs. 
deii Make sare tet toe mieten of 
Е sure that the wanderplug sockets are 
tuned by LI and C2, X1 is the crystal and СЗ the Insulated (ype, others Du rani cus a 
Че capacitor across the ‘phones (o prevent ш. j А 


85 
H 
Е 
E 
r 
Ӯ 
i 


press. 
down. Fig 28 on page 34 gives а list of symbols 
‘earth, шей on the theoretical diagrams, so that you can 
‘metal readily identify the components, 


т. 
m 
Ej 


pst 
HELLE 
Er ig 


H1 
8, 
il 


те 
from the green tag on Ll and connecting it to 
When carrying out teas, a litle ех. yellow, at the same бше removing the lead from 
wie, to get tho best out CI to yellow and connecting it o green. Once 

‘found the 


sell 
Of the set. Try removing the germanium crystal Бе best arrangement has been 
в 


wiring 
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сап be left permanently in that position. Note 


that two tags on the coil are unused, this is 
intentional because on this circuit the extra 
winding connected to these tags is not required. 
With the switch SI closed, the coil will cover the 


abbreviate the expression medium wave-band to 
ММ. and long wave-band to LW. 


Components List, Fig. 17a. 

Cl I00pF mica trimmer capacitor. 

C2 500рЕ variable capacitor (air spaced). 

СЗ 1000рЕ mica capacitor. 

Ll Dual Range Coil R.E. 

51 Single Pole toggle swit 

ХІ Germanium Crystal. 

4 Terminals or wander-plugs and sockets. 
Perspex, bakelite or wood for mounting 
panel, 


runs 


in this cse to depth of some three inches, The 
il is made purposely large so 
commercial 


as to obtain high efficiency. Modern 
coils are invariably wave-wound and quite often 
are litzendraht which is the German for litz wire. 


‘This wire is made 
fine copper wire, each strand is 
sulate it from the others, the whole is then sili 
covered. Litzendraht is mote efficient than solid 


to obtain by the 
1 difficult to handle. 
This las point is because at termination, point, 
each strand must be cleaned of its enamel 

а joint is made, and if one 
advantage over plain copper wire is lost. 


тее, it is most expensive, and 
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«о туйн за вес. rappro сиву 
ora — 


eras OF соң. 


MEL somno метноо or Terns соп ness 
—_ 
gen by using a former of reasonably lags | When testing out, it will be found tat the fur- 


ensions an eficient сой can be produced 
cheaply using ordinary wire, 

‘The wire must be firmly secured at the start 
and finish of the windings. Pierce three small 
holes about 2" 


will now be possible to wind the turns on tightly 
without wire slipping. 
‘Count on ten turns and make a loop 1” long. 
‘The method of preparing loops is shown in Fig. 
18а, loops or taps shou 


Construction is carried out on a wooden base- 
board and front panel. Secure the coil to the 
base-board as shown on Fig. 18b, mount the re- 
‘maining components and proceed with the wiring. 


„ 


ther the aerial is tapped down the coil towards 
the earth end, the greater the selectivity. А posi- 
tion should be found which permits separation 
of local stations without excessive loss of sensi- 
tivity. 
oe sal tap is adjusted for best results and 
ifferent settings of CI tried out, when choosing 
the best position for the aerial tap. 


Components List, Fig. 18a 

СІ 4S0pF padder. 

C2 S00pF variable capacitor. 

C3 1000pF mica capacitor. 

Li See text and Fig. 18а. 

ХИ Germanium Crystal. 

2 Codi Clips бо connect leads to сой 
tap). 

4  Wandcer-plugs and sockets, 
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EARTH AERIAL 


TO SUITABLE 
TAPPINGS 


METHOD OF FIXING COIL 


circuit may be described as a full-wave receiver. 
Signals received will certainly be louder than 
with simple sets, but care must be taken with the 
coil winding, as with the other receivers using 
ils, otherwise results will be dis- 
appointing. Be very careful to ensure that all 
three windings are in the same direction, this is 
very important. 
"The distance between each winding should be 
#7. After the сой has been wound it is а good 


plan to warm it before a fire and paint the wind- 
figs with "шайх" Heating the cols makes 
the "Dur" run freely. ‘This substance sets 
Sie had and thero vill be no tisk of the wind- 
figs loosening. A small quantity of enam 
Wire wil coer the requirements of this coll, a 
Tag reel wil provide more than suficient. 

те wiring in the germanium crystals, ez- 
amine them Carefully. note that one end is 
Coloured гей or im some cases marked with а 
itive sgn thus +. You will notice, the sign 
Lie same as the addition symbol used in 
arithmetic. 
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‘one of the crystals is connected the reverse way 
round. 

А baseboard and panel form of assembly is 
used for this set which looks quite attractive if 
housed in a small polished cabinet. Dimensions 
эге not at all critical but Fig. 19b gives a general 
idea of the layout that should be used. To avoid 
any unnecessary losses the coil should be mounted 
ова perspex. 

Obtain two strips of perspex 5)" long by 4” 
wide, drill fixing holes at both ends of each strip. 
Jt is best to clamp the two together when drill 
these holes. Place one strip on the board in роз 
tion, then put the coil and remaining strip over 
the first one and screw down. The coil will be 
clamped neatly and rigidly into position. 

Twin socket bakelite strips are used to carry 
the serial/earth and ‘phone connections, И de- 


E] 


the self-capacity of the tuning coils. With the 
‘switch S.1 open, that is in the OFF position, row 
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n at the high-frequency end of the 
and, tat i wit e vancs of 05-09 towards 
the dis ‘position. Adjust CI for maximum 
volume, without interference from other stations. 


mesh, the frequency to which the receiver tunes 
decreases so that with the vanes disengaged the 
is tuned to 1500 kcs. approximately and at 
. 600 коб. Switch S1 is used as follows, 
tions lower in frequency than 850 Ков it 
be in the ON position, with the contact 
ıt for stations higher in 
OFF position. As an example both the 
ndon Home Service and London Light Pro- 
mme transmitters on the М. band operate 
а higher frequency than 850 ke/s. И any doubt 
to the operating frequency of a given 


ЖЕ 
d 


ку, it is 


Hii 
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Whenever crystal sets are discussed, construc- 
tors are apt to think in terms of medium-wave 
reception. When you consider that at least 98% 
of published circuits are designed for this band 
sometimes with the long-wave band thrown in as 
an afterthought) it is understandable. However, 
if you can provide а good outdoor aerial (and 
an equally good earth) there is a lot of fun to 
be had listening to the short-wave bands. This 
receiver is designed specially for short-wave re- 
ception. 

А metal chassis is used for construction, these 
can be obtained ready made in aluminium from 
‘most good supply houses. It can be quite small 
and on the original model a 6" x 4" was used. 
Low loss components are used so as to obtain 
greatest efficiency on the short wave bands. The 

1 is a commercial product which plugs into a 
pin base. Best results were obtained on the 
Эшс/в to 7mc[s band though coils covering other 
bands are available. 

"Note that the tuning capacitor СІ is smaller 
than normally used and has a maximum capac 
tance of 140pF 

Coil type 706/8 covers the 3me/s to 7mcjs 
band, but the set is equally satisfactory on the 
M.W. bend, and to cover this coil type 706P 
should be used. This coil has an iron dusteore 
which can be adjusted to make the coil cover 
the required band. The effect of the core is as if 
tums were being added or removed from an or- 


station, reference should be made to the Radio 
"Times which quotes both wave-lengths and fre- 
quency. If you know the wave-length in metres, 
it is simple to find the frequency. Divide 300,000 
by the wavelength in metres, the dividend equals 
the frequency іп kilocycles, ie. 300,000 + 300 
‘metres=1,000 c/s. In the same way. dividing 
300000 by the frequency in kilocyces will pro- 
duce the wave-length in metres. 

То use the receiver, tune in the signal by C3- 
C4, adjust CI for maximum volume without 
allowing stations to overlap. 


Components List, Fig. 19a 
CI 300pF solid dielectric variable capacitor. 
2 1000pF mica 


capacitor. 
Cia OOP twin pant variable capacitor. 
Vida See tent and Fie. D. 

Xii ао Coral 

2 


dinary coil. When dealing with the short waves 
itis refer to the frequencies in terms 


terminal on а piece of perspex and screw into 
the chassis. This avoids апу unnecessary losses 
between aerial and chassis. The earth terminal 
is screwed directly into the chassis. 
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FIG. 20b 
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C1 
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i free 
the short-wave . bands is 
‘on the medium waves so tune 


НН 
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be adjusted to suit all conditions and even at short 


a germanium crystal was used. Select 
distances from local stations. Good volume can 


another design from America 


‘Radio Craft some years ago. 
тап some 3 
i [3 


yy 
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Baseboard and panel construction is used. 
which can conveniently be housed in a small 
wooden cabinet. 

‘Operation is a little more complicated than 
some of the other designs, but the results cer- 
tainly merit the extra trouble taken. As with 
the other receivers much of the success obtain 


Layout and wiring can be followed quite easily 


from Fig. 216 and requires no special comment. 

First make the coil, LI is a tapped coll the 
laps should be made in the same way as shown 
in Fig. 186. It consists of 90 turns of 22 D.C.C. 
double cotton covered) copper wire tapped at the 
following number of turns, 5, 10, 15, 25, 30, 
. 70 and 80. The former 


‘meter former, this coil however is not tapped, 
it consists of 110 turns of 38 D.C.C. or enamelled 
copper wire. Great care must be taken when 

ndlng this wire, it is quite fine and in the 


E. 


hands of the inexperienced will easily break. 
After wiring bas been carried out the set can 

be рш into operation. 
Selectivity Ы controlled, by S2, in position B 
tuning is broad but in position A it can be quite 
S2 to 


Searching for a station switch 

to A. The 

gusty range ently te postion gf te 
um 


tap on 11, a good plan is to start with the 5 t 
tap on LI. 


51. single Pole toggle switch. 
le Dray toggle switch. 
T туа 
(Acrial/Earth and Phones). 


#6. 21а 
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AERIAL EARTH 


FIG. 21b 
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Keep S1 open and CI for tuning, adjusting the 
tap on LI for best results. Very powerful 
are best brought in with S1 closed. When using 
CI and adjusting the taps on Ll, switch S2 is 
kept in the А position. 


юын ction pole wi Ше cea of 
US respüor D possiede with th cui. 
Fig. iab. A homemade col 8 шей. On the 
original a 1j" diameter former was used but in 
fac ths snot ушу ital and a 14” former 
Could be sed An interesting point i the con 
Scion of the long-wave сой scion. Solenoid 
Coils a ured for he medium wave-band are not 
ficient ifthe length i too great relative to te 
балее. Now as the long-wave section has 300 
turn f wound э solenoid tbe winding length 
would be very рта and a lot of efficiency 

be lost. To overcome the di! the 
Pile wound. f the whole сой were to be 


МУ equal to а movement of 20 divisions on 


‘Note that the coils are mounted at right a 
sis right angles 


in would still be inefficient because of 
the capacity formed in the winding, but by divi- 
ding it into five sections a coil of reasonable effi- 
ciency results. The same remarks concerning 
winding apply to this coil as to all the others i 


Components List, Fig. 22a 
C1 300pF Mica Capacitor, 

C2 S00pF Variable Capacitor. 

С 1000 Mica Capacitor. 

ХІ Germanium Crystal. 

Li-28ee Тен. 

51 Single Pole Toggle Switch. 


EG 223 


виа 
E 


peras 


or con 


ALL COLS WOUND m SAME DIRECTION: 


FORMER can BE BAKELITE on зано 
CARDBOARD TURE. 
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ca 


this book, and readers should not, by this time, А wooden base-board and front panel is best 
encounter any difficulties. for this design, and the wiring and layout can be 
‘The design ood selectivity with good clearly followed from Fig. 22b. Switch SI is open 
sensitivity, and provided the set is not required for long-wave reception and closed for the 


to operate within a few miles of a powerful тап — medium-wave band. 
miter, no trouble will be encountered from inter. Coil mounting can be on the same principle as 
ference between adjacent stations. for the full-wave design Fig. 19a-b. 


i i arth You will require one designed io work any- 
instead of being wired up across it. This design where between 450 and 470 Кой. Some of the 


TED саду ones worked at 110 ex but tbese ae 
unsuital 
“The LF. transformer must also be of the type 


8 

D 
Hi 
2i 


25% (approximately) of 
‘which we will call the secondary, 
remove the iron dus sg from 
and mount 

rom 


i 
R 

F 

E 

E 

is gi 

EHE 
PHP 


gills 
ab di: E 


іе 


about soldering Tizendraht: 
attempt to ше emery paper. Prepare the end 
Sire by removing thy outer silk covering and 
Же end in methylated spirits. Ignite with a mat 


is 


Set as with any other crystal receiver. No parallel 
‘capacitance appears necessary across the "phones, 
the set works quite happily relying on the self- 
capacitance of the head-phones, 


ADJUSTING NUT. 


web. 


stus Lock 7) #4 
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Г | | ce 


TUNING CONTROL 


Phones 


SELECTIVITY 
‘CONTROL, 


= FRONT view — 


о as to give а truly varied selection of circuits, Мон enthusiasts like to build their own coils 
some of the sets have been designed around com. but when it is a question of something rell 
mercial coils whilst others use coils which must small combined with efficiency a commercial coi 
be home constructed: В the obvious choice. 
Fig. 24ab uses a tobacco tin or a similar 

container just as the design shown in Fig. 16a. 

"This receiver however is a litle more selective 
god i more suitable бып Пе earlier designs iE 
You are near a transmitter or have a ve 
aerial. Таке preat care to connect the coll accord. 
ing to the colours shown on the diagrams. 
Sockets are used for wave-changing, this cheapens 
the cost a little and they are just as efficient. 


‘Components List, Fig. 24а 
Cl I00pF Mica capacitor. 

C2 500рЕ variable capacitor solid dielectric. 
C3 1000pF Mica capacitor. 

ХІ Germanium crystal. 

112 R-EP. dual range сой. Blue box. 

6 — Insulated wander-plug sockets, 

5 Wander Plugs. 

от. Tobacco tin or similar container. 
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WAVECHANGE PLUG 


MEDIUM AERIAL EARTH 


‘PHONES 
ШО SHOWN BROKEN AWAY TO REVEAL 
POSITION OF COMPONENTS 


FIG. 24b 
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n certain cases, signals from the local trans. veyed to L3 by way of two small inductors LI 
miter are too powerful to permit a crystal set and LA. 
with a normal coil to be of much use, 1 myself — Tuning is quite sharp and the "feel" of the 
Хуе in Hertfordshire а few miles from the Lon- ма is quite different from that of single coil de- 
dom transmitters, and fnd a more elaborate ci signs. А small chassis is ideal for construction. 
Cuit is necessary. Now in radio circles it is a 6"x4"x24" was used on the original, though it 
‘wellknown fact that the greater the number of could have been smaller. 

tuned circuits, the greater the overall selectivity. Fig. 256 gives the layout and wiring. 

Look at Fig. 25а, you will soe that the usual L Табо particular notice that L1-2-3 is mounted 
‘and С tuning arrangements have been duplicated. horizontally and at right angles fo 14-56, this 
‘This type of creat is known as a Вале Рам {sto prevent the coupling from being оо ° tight z 
Filter. There are many Kinds of such filters, this which would ruin the idea of the filter. А good 
particular type is an inductively-coupled iter, aerial and earth is of course necessary. t may 
ote that nergy from the first half (L2) is con: Бе found on test that the selectivity is too great 
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FIG. 250 


usually a value between 10pF and 47pF is suffi- 
cient. A small SOpF trimmer could be used and 
adjusted to suit. The ideal setting is to enable 
powerful adjacent stations to be received just 
ee eem te tmd qe 
Argum. 

UE E ELSE 
with trimmers’ though of course, there 


When setting up the receiver, first set each 
trimmer at half way and tune in a station near 
the high-frequency end of the band (vanes nearly 
ош) adjust the trimmers for maximum volume. 
JE extra coupling capacity is added as described, 
чу adjusting them further. 

‘Once properly set up, no further adjustment 
is necessary. 


Components List, Fig. 25a 
C1 10р Mica capacitor. 

C2-3 2 х SO0pF variable capacitor (see text). 
C4 1000pF Mica capacitor. 

L1-2-3 Dual Range Coil R.E.P. (Blue Box). 
L4-5-6 Dual Range Coil R.E.P. (Blue Вох). 

XA Germanium Crystal. 

Sla-b 2 pole single throw tog 
4 Terminals or plugs an 


switch, 
sockets. 
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AERIAL 


EARTH 


TUNING CONTROL 


Дука 


[~'PHONES 


EXPLODED  UNDER-CHASSIS VIEW 


FIG. 25 b 
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‘Another band-pass circuit is shown in Fig. 26a. 
This time home-made coils are used. This filter 
is not inductively coupled but entirely capacitive, 
relying on C3. As in the previous circuit it must 
be adjusted to give just suficient" broadness” to 
ihe tuning to provide adequate volume without 
station overlap. To avoid unwanted coupling a 
Screen is mounted Between the сой, this is neces- 
sary because due to the size of the coils they 
would be bound to couple quite tightly without 
ik. Such precautions were not necessary with the 
circuit of Fig. 25a, as the commercial coils are 
much smaller physically and the risk of un- 
wanted coupling reduce. 
"The coils Tor this receiver are for medium wave 
tion only, this keeps the size down, Сой 
finding procedure bas already been fully ex- 
plained, and covers all the requirements of these 
coils. Base-board and panel construction is used, 
and for more accurate tuning since the coils are 
homemade, separate tuning capacitors are re- 


commended. Fig. 26b gives the layout and prac- 
tical wiring. 


Cl 100pF Mica capacitor 
C2 500pF variable capacitor. 
C3 SOpF Mica trimmer. 

C4 S00pF variable capacitor. 

CS 1000pF mica capacitor. 
L1-2$ee text. 

ХІ Germanium Crystal. 

4 Terminals or plugs and sockets. 


For those who do not wish to bother with these 
а ganged capacitor can be used, but tuning may 
not be as good as with separate ones. The screen 
mounted between the coils is of aluminium or 
copper and should be about 1” higher than the 
coils and the same length as the baseboard depth. 


THE BOYS BOOK OF CRYSTAL SETS 


Y 
KEEP LEADS 
5” LONG. CUT 
To LENGTH On| 
CONSTRUCTION 


z 


50 TURNS OF 28 
SWG. ENAMELLED 
COPPER WIRE. 


CENTRE TAP 


лор OF COIL 


SCREEN MADE 
OF ALUMINIUM 
OR COPPER & 
TOBE 7 HIGH 
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Fig. 27b uss а band-pass filter for 
tuning, and the coils are home-constructed, 

With this design a ganged capacitor is quite 
suitable as the coils tune quite accurately. It is 
essential that the coupling condenser C3 is mon- 
Inductive, there will be no difficulty in obtaining 
dew component ofthis pattem but it js as wel 
to avoid old components which may not employ 
this form of construction 


» 


Receivers using this type of filter are used to 
the best advantage when situated a short distance 
from a powerful transmitter and if selectivity is 
not important this particular design is not the 
most suitable. 

‘Both medium-waves and long-waves are catered 
for: consider 11-3, this is the first alf of the 


LI is the aerial coupling coil, with 51 closed, 
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the medium-waves are received. This coil is 
inductively coupled to L2 and 13. Again with S2 
open L2 and L3 combined cover the long-waves 
and when 52 is closed the medium waves are 


Covered. 
‘Tuning for this half of the filter is by means 
of the capacitor Cl, which is one half of the 
ganged capacitor. A sereen is erected, between 
бео set of ойу comprising the Bey and 
coupling is effected by C3. an earth retur for 
f ol je proved by RI 
rated in а similar manner to 
L2 ani Lo. taning by means fe 
maining section of the capacitor. You 
will realise that the cols must be accurately 
‘wound otherwise tuning will not remain constant 
between the two sections over the band. 

"The ganged capacitor should be fitted with 
trimmer capacitors when purchased so that the 
ivo circuis can be balanced. 

You will have noticed that this circuit uses 
three зев of switch contacts. A three-pole two 

Wafer switch is the best choice otherwise 
wo or even three separate switches are 


AIL the necessary сой details aro givet: 
in the diagrams, the tap on LA is made in the” 
Same way as shown for other coils in the manual. 
‘One other component used oniy on this design, 
isthe resistor Ri, йз size is not important be: 
Cause the current owing is so small И can be 


NORTE rat ring i adequate, йз prece vah 
rating i adequate, its precise vae 
into caso r rin ponet 
iia ишш, 


Resistors are coded by colours and the 10000 
Spe you require will bear the following sequence 
At one end will be painted three coloured rings. 


Components List, Fig. 27a 

CI-2S00pF 2 gang, variable capacitor. 

СЗ 0.050104. non-inductive paper capacitor. 

CA 1000pF mica capacitor. 

KI 1000 ohm resistor. 

ХІ, Germanium Crystal. 

51-23 3-pole 2-way wafer switch. 

LL23 & 14-5 See text. 

4 Terminals (Aerial, Earth and "Phones). 
Shect copper or aluminium for screen. 
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2-14 
Зв TURNS No30 
SWG ENAMELLED 
WIRE, CENTRE 
TAPPED. 


[twr] 
174 TURNS No. 


KEEP LEADS &'LONG 
в CUT TO LENGTH ON 
CONSTRUCTION 


36 SWG. ENAMELED 
WIRE - WOUND IN 3 
PILES OF 58 TURNS 


CENTRE ÇOIL DETAILS. 


MOVING VANES 
ON CI & C2 


ТО FIXED, 
VANES ON. 
сг 


xt 


‘SCREEN 


FIG. 27b 
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VARIABLE CAPACITOR 


pee oETECTOR 


gh cuo cocos 


T 


AERIAL 


EARTH 


"PHONES. 


TUNING COIL. 


7— TUNING con 


Еи 


— 


WITH TAPPINGS 


SINGLE POLE 
DOUBLE THROW 
SWITCH 


SINGLE POLE 
SINGLE THROW 
SWITCH 


DOUBLE POLE 
SINGLE THROW 
SWITCH 


“TWO GANG" 
VARIABLE 
CAPACITOR 


WIRES CONNECTED 


WIRES NOT CONNECTED _ 


RESISTOR 


SYMBOLS USED IN THE CIRCUITS DESCRIBED. 


FIG. 28 
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CONCLUSION 


The twelve receivers described are representa 
tive of the best crystal set designs available to-day. 
‘Their construction will provide many hours of 
‘useful enjoyment, and te results will give lasting 
pleasure 
А final word about components, if no actual 
maker is specified, any good class component can 
be used. Switches, fixed and variable capacitors 
and crystals, are available from numerous manu- 
facturers all of which are invariably of excellent 
quality. Where a particular manufacturers pro- 
duct is called for, the specification should be 
adhered to. The commercial coils specified are 
freely available from most supply houses speciai- 
ising in components for constructors, but in case 
of difficulty write to Bernards (Publishers) Ltd., 
‘The Grampians, Western Gate, London, W.6, who 
will, on receipt of a S.A.E. be pleased to supply 
the address of your nearest stockist. Coil formers 
‘not always easy to obtain and in this case 
ice should be sought from Post Radio 
ipplies, 395, Queensbridge Road, London, E.A. 
‘who will be pleased to help in any way possible 
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О Useful Components Choccy Block Crystal Radio 


The Choccy Block Crystal Set Radio Kit 


Ive sold quite a few of these now and people are having success with them. If you're thinking of 
buying one of the commercial plastic sets without an aerial coupling coil, output transformer and with 
an untested earphone, please consider this one instead. | can confirm that it is much better and you 
won't risk the 40% chance of getting a dud earphone that are the current odds. (See The Problem 
With Crystal Earphones) 


A kitof electronic parts is available on Ebay here: Useful Components Ebay Shop 


This is a small crystal radio which can be constructed without soldering using 3A terminal strip or 
"Choccy Block.” It's best to read right through the page first before starting out. 


How To Build The Radio 
Here is a pdf electronic schematic diagram. If you're familiar with electronics this will be helpful. If 
not, you can just look at the pictures. In addition to the parts provided in the picture you will need a 
‘screwdriver for the terminal block, some pliers, some wire cutters and some form of wire stripper. To 
make the paper tubes for the coils you will need some paper, glue, scissors and sticky tape. 


Schematic Diagram 


Link to Schematic Diagram of Споссу Block Crystal Set Radio 
Bill Of Materials: 


* 3 Amp terminal strip 


PiizDiwiusefucomponentscorvmain contenslreectschoecy block crystal radarchoery block стуві rado nini E 
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* LTA4 transformer L2 

variable capacitor VCl 

2 M2.5 4mm screws 

3 M2.5 20mm screws 

3 M2.5 nuts 

5 M2.5 washers 

BAT48 schottky diode D1 

470pF ceramic disc capacitor Cl 

ceramic / crystal earpiece Yl 

30SWG / 0.315mm enameled copper wire 4m 
1m yellow aerial connection wire 

1m green earth connection wire 

1 yellow insulated crocodile clip 

1 green insulated crocodile clip 

control knob for short shaft 

100mm long, 9.5mm diameter ferrite rod 
100mm single core red hookup wire 

100mm single core black hookup wire 


General Connections 


Link to Large Photo of Споссу Block Crystal Radio Wiring 


PlipIwusefucomponents.cor/main contentslrcectschoecy Боск crystal raderchoccy block crystal rado nim! 
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In the photo above you can see each component and where it is connected quite easily, using the 
large wiring picture if needed. You need to cut a group of two terminals from one end of the block for 
the connections to the earpiece. The red and black link wires, the aerial and earth wires, and the 
crystal earpiece wires need to be stripped of plastic insulation where they connect into the terminal 
block. The coil wire ends need to have the enamel insulation scraped off where they connect in. The 
LT44 transformer should be connected so that the outer two wires of the end with three wires are 
connected to the earpiece wires. You can leave the middle wire disconnected. The transformer is best 
butted right up against the terminal strip which gives it alittle bit of support to stop the wires bending. 
The same applies to the variable capacitor. 


The Variable Capacitor Connections 


Looking at the variable capacitor fram the bottom side, the side without the control shaft, you will see 
two trimmer screws and the three strip connections. The two trimmer screws add extra fixed 
capacitance to the variable elements. They should be adjusted as shown in the third photograph for 
minimum extra capacitance. This is the position where the semi-circular moving plates attached to the 
screws are clear of the lower metal plates. 


The middle strip is the common ground for the two capacitors and the outer strips are the remaining. 
connections. The variable capacitor is actually two capacitors which are connected together in the 
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terminal strip circuit. As supplied, the connection strips exit at the side of the top face of the 
capacitor. To fit it into the terminal strip you need to remove the transparent plastic case of the 
variable capacitor, and unfold the strips so that they go out of the holes in the bottom face, as shown 
in the picture sequence. 


LCT AT ОДИНА 


Making the Coils 


To wind the coils you need the wire supplied, some sellotape, scissors, ordinary paper and some 
glue. The process in shown in the pictures. You first need to make two paper tubes by cutting a piece 
of paper 25mm wide and about 100mm long and another about 20mm wide by 100mm long. The 
tubes are formed by applying glue to two thirds of the length of the paper and wrapping it loosely 
around the ferrite rod. The tubes need to be able to slide up and down on the rod, so don't wrap it too 
tightly. Its best to leave the glue to dry before winding the wire on so that the tube doesn't crush and 
bind on the rod. The wire is secured at one end of the paper former with a thin strip of tape and then 
for the larger main coil, wind 50 turns onto the tube. The aerial coupling coil requires just 30 turns. It 
is better to turn the tube rather than winding the wire around by hand, because winding it around puts 
a twist in the wire. Again, you need to wind the turns just tightly enough to stay in place so that the 
coil and tube can still move on the rod afterwards. At the end of each coil, another thin strip of tape 
holds the far end of the wire in place. If you lose exact count of the number of turns don't worry. It 
need only be approximate. 


Update: The ferrite rod provided is now 100mm long, so it's a bit easier to handle and you can make 
the paper tubes a bit wider. You still want to be able to slide the antenna coil close up to the tuning 
coll though. 


Connecting to the Crocodile Clips 
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The crocodile clips are much more convenient for connecting to aerials and earth connections than 
bare wires. You need to strip the ends of the yellow and green wires first, then remove the insulating 
boot from the clips as shown. The metal flaps on the ends of the clips can then be crushed down on 
the folded-back stripped wire ends to make a firm connection before putting the boot back on from the 
other end of the wire. To remove and replace the insulating boot, hold the jaws open by clipping them 
onto some small object. 


Finishing Off 


Itis worth checking that all of the wires are trapped under each screw correctly and that none of them 
will pull out. When everything is wired as in the main picture, the control knob can be fitted to the 
shaft of the variable capacitor and you are ready to test. 


Testing and Operation 


Connect the green earth wire to your earth connection and the yellow aerial wire to your aerial. With 
the coils in about the position shown, turn the tuning knob until a station is heard. You may find that 
you can increase the loudness of a particular station a bit by moving the cails around on the ferrite 
rod, but the adjustment is not critical. There's very little to go wrong, so troubleshooting should be 
confined to checking that the connections are made as shown. That concludes the building 
instructions and should get you going. Once it's working you can fix the terminal strips down to a 
wooden board by carefully banging in nails down through the holes or using the M2.5 screws 
provided. If you decide to fix the variable capacitor to a front panel, only use the very short 4mm 
screws provided. These are guaranteed short enough not to foul the insides of the capacitor. 


If you want to get on and build it, that's all you need to know but there's more information below which 
might be useful and some technical discussion. 


More Information 
Aerials and Earths 


1 have successfully used this to pick up the main MW station in the UK just by connecting to a central 
heating radiator for the earth and to the outer casing of a television antenna cable, disconnected from 
the TV, for the aerial. This is not ideal because the TV cable is nailed to the house which both blocks 
and drains away a lot of the MW radio signal. It is much better if you can erect a long wire high up in a 
garden and there are many places online which will show you how to do that, taking the usual 
precautions against lightning strikes and going near to power cables. Not everyone has a garden 
though, and you don't want the TV aerial being disconnected on a regular basis, so there are other 
interesting ways to get an aerial and earth. 


Farm and Other Fences 
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While out walking I wondered if there were any useful MW signals being picked up on farm fences. 
They are not good aerials for a number of reasons, but they can be quite long which can make up for 
that. You need to connect the earth clip to the lowest wire and the aerial clip to the highest wire. They 
will always be a bit corroded so you have to wiggle the clips to get a good connection. If you find a 
fence in good condition, outside of a deep valley which has dry posts and isn't covered in wet bushes, 
you will almost always get reception of one or more station. Station pickup depends on the direction 
of the fence as well, so it's worth trying a few if you are out walking. 


Some fences are electrified and it will be pretty clear which those are, those being a single wire with 
insulated posts. Obviously, | have to say it: Don't use those. 


Update September 2011: If you get a high-ish spot and a decent dry fence this can work even better 
than | expected. | walked up Clee Hill in Shropshire recently and attached the set to an ordinary fence 
with the ground wire clipped to the standard square mesh below and the barbed wire on top. | wasn't 
expecting much because the mesh and wire sections have little separation, only a few inches. Signals 
from Absolute radio, Five Live and another station were good and loud. | needed to move the aerial 
coupling coil away from the main coil on the rod to help separate the stations. The air traffic radar 
station in the background is coincidental. 

Update October 2011: The New Forest campsite at Holmsley is neither particular high, nor is the 
fence all that uncluttered; Still | picked up three stations from there and found that it was best using 
either myself holding the green clip for the ground or the very bottom fence wire which was partially 
buried. 


“ш 


Ifyou see апу two metal structures which are not obviously connected together you can see if there is 
reception available from them. For example at various times in the past, crystal radios have been 
used in prisons connected to a water pipes for an earth and a bed frame for an aerial. Always stay 
away from using the electrical mains earth and avoid connecting to household appliances. 


Other Structures 


Boxing it Up 


If you want to carry this around on walks, it's a bit inconvenient in the basic form which was intended 
to be the easiest way to build it up. If you want to put itin a small box, the first thing to do is to change 
the variable capacitor connection strips back around so that they once more exit at the same side as 
the shaft. You can then fit the variable capacitor into the terminal strip upside down so that the shaft 
faces downwards, or outwards from your box, and the terminal strip and transformer will all be flush 
with the same surface. I've shown an example below where | have used an old cassette case. This 
isn't very good because the transformer is too big so you have to cut a hole for it in the back. It 
doesn't matter which terminal strip connection along the block each circuit node connects into, so you 
can shuffle the parts along towards the left to save space, and cut off the unused terminals. The 
tuning knob is specially selected as one which works well with this tuning capacitor: The grub screw is 
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quite near to the bottom of the knob and it has a recess underneath which clears the mounting 
screws. This allows it to fit well on the short tuning shaft. 


Soldering 


If youre happy soldering the wires directly together it is possible to squeeze things up even further. If 
you shorten the ferrite rod and wind the coils in a small pile you can just about fit the whole thing into 
an old 35mm film canister. The tuning knob sits neatly at one end. Something a bit like this was used 
in the Maze prison in the early 1980s. If you want to shorten the ferrite rod to fit it in a box, first use a 
hacksaw to cut a shallow notch in it. Then wrap the rod in a tea towel and snap it into two pieces at 
the notch by hand. 


Further Technical Discussion 
Circuit Operation - Earpieces 


Anyone who's played with crystal sets a bit will see that everything in the circuit is pretty standard. 
There are some small points to note. The beige coloured ceramic / crystal earpieces are quite 
sensitive and in circuit model terms appear much like a 26nF capacitor in series with some lossy 
resistance. 26nF is about 6K Ohms impedance at 1kHz. The LT44 is used in reverse to provide а 
higher impedance audio match to the top of the tuning coil via the diode. Looking into the diode side 
of the transformer, the impedance actually increases when the the earpiece is connected due to a 
fortunate broad resonance with the earpiece and transformer leakage inductances. The result is 
audio which is a bit restricted on bandwidth but which has a fairly good match and efficiency. Some of 
the ceramic earpieces in the supply chain are very poor at the moment and | recently sent back 67 out 
of an order of 100 as completely dead on arrival. The ones supplied with the kit are 100% tested. 


Diodes 
You can use a 1965 Mullard OA81 or OA91 germanium point contact diode if you really want to. In 
this circuit I've found that the modern low Vf silicon Schottkys work as well as the best germanium 
diode out of the junk box, and а lot better than a poor one of which there were plenty. 


Coils 
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CRYSTAL SETS 5: EXPERIMENTAL CRYSTAL SETS 


Picture 1 - The Complete Experimental Crystal Set 


THE POPULARITY of the crystal radio arises from its simplicity, and the fact that it needs no power supply. The 
circuit here allows for easy experiments with tuning, aerial and diode coupling, and frequency coverage. Wrong 
connections can cause no damage to any components. 


А Crystal Set is more often than not used for the reception of medium and long wave radio, but short wave 
reception is also quite feasible. It will normally be possible to receive some of the stronger international radio 
stations. 


This is adapted from an article that appeared in the 1970's in Everyday Electronics, and gave me almost endless 
hours of fun! 


BASIC CIRCUIT 

The basic circuit is shown in Picture 2 below. The сой 11 can be air cored, or have a ferrite rod placed in its 
winding. The variable capacitor C1, in conjunction with aerial-earth capacitance, tunes the circuit to resonate with 
the wanted radio station frequency. The diode D1 "detects" or demodulates the radio signal so that the programme 
is heard in the earpiece. 


This basic circuit can be modified in various ways to obtain better performance. 
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EARPHONE 


‘As most constructors will be using a Crystal Earpice to listen to the crystal set it is essential that a 47k Ohm resistor 
is connected across the earphone terminals (TB1/1 and TB1/2 in the diagram), ie. in parallel with the earphone, 
otherwise results will be very quiet. 


A High Impedance headset of 20k Ohms (20,000 Ohms) may give even better results, but these are very difficult to 
obtain , so unless you happen to already own such a headset the Crystal Earphone with 47k resistor will be the only 
option. An ordinary magnelic earpiece or Walkman headphones will not work with a crystal set. 


ASSEMBLY 


Construction is of a "breadboard! type using a wooden board of about 165 x 130 mm. А 12-way block connector, 
TBI, is used to connected together the components and this is screwed onto the wooden board. The use of a 
block connector provides an easy method of connecting the components together and then subsequently 
rearranging them as the experiments progress. 


Tuning capacitor C1 is screwed to a bracket made of some scrap metal which is then also screwed firmly down to 
the baseboard, see Picture 1 above. Thin plywood screwed to the front edge of the baseboard would also provide 
а suitable method of fixing the tuning capacitor to the base. A knob with pointer is fitted to СТ, and a scale is drawn 
and fitted behind this. 


Except for C1, all connections are made by the terminals of the 12-way terminal block as shown in Picture 4. 
Loosen the screws with a small screwdriver, insert the bared ends of the wires, and tighten the screws. The various 
locations on the terminal block, TB1, are also shown in the circuit diagram, Picture 2. 


AERIAL AND EARTH 


Crystal receivers need a long wire aerial preferably strung outside and about 25m long, or as long as is possible to 
install. If this is outside it should be high and clear of earthed objects as this will improve performance. 


An earth is absolutely essential for a crystal set to work properly, The earth lead can be run to an earth rod or spike 
that is buried to a depth of about 1 meter into damp soll. Or it may be soldered to a bare metal can which is buried 
in damp soil 


It is feasible, though not recommended, that the earth lead can be connected to the earthing terminal of a hifi 
system or even to the bare metal case of a personal computer that is plugged into an earthed mains outlet, but is 
‘switched OFF. 


Stranded, insulated wire, or purpose made aerial wire can be used for the aerial and earth leads. 


Picture 2 - The Basic Circuit Picture 3 - Photo Of The General Layout 
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INDUCTORS (The Tuning Coils) 


The following four coils are suggested for initial use as L1 : 


Coll 1: Make a thin card tube to slide on a 10mm diameter ferrite rod, and on this tube wind about 105 turns of 32 
$9. enamelled copper wire, side by side. Secure ends with sticky tape. 


Coil 2: Make a similar coil to to coil 1 having about 15 tums of 24 s.w.g. enamelled wire on the card tube. Loops of 
cotton will help hold the ends in place. 


Coil 3: Wind 9 turns of 20 s.w.g. bare tinned copper wire on an object about 20mm in diameter. Remove and stretch 
to separate the turns, to obtain a coil about 25mm long. 


Coil 4: Make a similar coil to coll 3, but with 5 turns. 
The Ferrite Rod 

It will be necessary to have a ferrite rod of about 60mm to 75mm long available. Coils 1 and 2 will provide 
reception of medium wave and the longer short wave bands. Coil 3 should cover about 3 - 10MHz shortwave with 


the ferrite placed in it, ог about 6 - 18MHz with the ferrite rod removed. Coil 4 should cover about 6 -13MHz with 
the rod in, and about 9 - 20MHz without the’ rod. 


It will be noted that as the ferrite rod is inserted, any particular signal has to be re-tuned by opening Cl. This arises 
because the ferrite increases the inductance of the winding, so less parallel capacitance Is needed for the same 
resonant frequency. 


EFFICIENCY CHECKS 


Tune in a т.м. transmission using coil 1 which gives good headphone volume. Place a microammeter or multi- 
range meter on a sensitive range in series with the headphones. А reading of 50-100uA or more may be obtained, 
depending on aerial, earth, earphone resistance and resistor value, coil and detector efficiency and strength of 
signals at your locality. 


Placing the ferrite rod in the coil and re-tuning should boost the meter reading to some extent. Surplus or other 
detector diodes can be tried by substituting them in turn and noting the meter reading. Improvements to the aerial 
(or earth) will also show up as a rise in meter reading, 


If experimenting with a crystal earpiece, which gives no direct current circuit, the meter may be clipped across the 
phone leads, i.e. D1 cathode to earth. 
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Picture 4 - Baseboard Layout Of The Crystal Set 
AERIAL COUPLING 


The aerial loads the tuned circuit heavily when connected directly to the top of the tuned circuit, as in Picture 2. 
This damps the tuning action and it can be found that stations spread out all over the dial, which is unsatisfactory. 


The series capacitor, C2 connected in Picture 5(a) reduces the loading and thus improves the sharpness of the 
tuning. A variable or pre-set capacitor of about 250pF maximum is most suitable. for this role, though it is possible 
to experiment with a variety of fixed value capacitors in this range also. 


Connecting the aerial to a tapping on the coil, as in Picture 5 (b) also sharpens tuning. It may also increase 
volume. Try about 2 turns from earth for coil 4, or 4 turns from earth for coil 3. 


Another method is to have a coupling primary, as in Picture 5 (с). This consists of a second coil, with about one 
third the turns of the original wound on top of the existing сой. 


You can even combine these methods to find what arrangement best suits the aerial in use. 
The diode can be disconnected from the end of L1 and taken to а spare position on TB1 for example location 
TB1/9. You can then run a flying-lead fitted with a crocodile clip from this position, connecting И to various tappings 
оп the coil as required as in Picture 5 (d). This method also reduces loading on the tuned circuit. 


Coils with spaced turns of bare wire are readily tapped. For other coils, small loops can be made every ten turns or 
зо, and crocodile clips can be attached to these when selecting tapping points. 


Picture 5 - Alternative Methods Of Aerial Coupling 
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SHORT WAVES 
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For shortwave reception, a good efficient outdoor aerial is certainly recommended. Evening listening in the region 
around 5 - 9MHz in often proves to be the most fruitful. 


Since there is no amplification, as with a valve or transistor receiver, certain frequencies will seem to be completely 
dead at particular times of day. So if the crystal receiver works satisfactorily on medium wave and longwave, but no 


shortwave signals are heard, check again in the evening, or after dark, when conditions are different. 


PARTS REQUIRED 


ст 


j65pF or 500pF Air Spaced Tuning 
'apacitor 


Dr 


дат, IN34, ОАВ1, OAS, ОАЭ, 1494 or 
jimilar point contact small signal 
lermanium Diode 
The ОА47 wil be of particular interest since it has the 
ret forward bias voltage of any of hese diodes which 
il make the crystal set Somewhat more sensitive and. 
therefore louder. The US equivalent of the Вий OAA7. 
the INA 


TU 


hms) 


ligh Impedance Headphones (20,000 
г Crystal Earphone 


ТВ1 


[iZ Way Plastic Screw Block Terminal 


‘Also Required: 


7 к Ohm Resistor for Crystal Earphone: 
Enamelled Copper Wire: 32 and 24 s.w.g. for 
L1: 20 s.wg. tinned wire for L1: Ferrite Rod, 
tomm diameter x 75 mm long: 25m of wire 
for aerial: Wire and rod or spike etc for 

arth: Wood for base e.g. 10mm x16Smm x 
430mm: Scrap of metal of thin plywood for 

1 bracket/ront panel: Knob: Crocodile 
tints) 


‘Adapted from an article in Everyday Electronics magazine, November 1 


-"IHERAT"- 
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11 Using old coils from old bulb radio for MW and LW band. Though it would be straightforward to wind the coils - 
опе for Long Wave, one for Medium Wave and a coupling coil. Variable capacitor is 2 x 500рЕ only one half is 
used: 500pF. For the crystal earphone a resistor of about 82k ohm in parallel is required. This set also uses two. 
Ge diodes as a multiplier in the quest for for higher audio signal output. 
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2. If signals are not strong signal in your location, then the above circuit design can be considered. A simple 
transistor amplifier is used. A variable resistor M22 is used for better sensitivity which can be adjusted for poor 
signals. This crystal radio is aversion from cca 1960 - 1970 y. 
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"Minilabs' Crystal Radio 


BELOW: lan Tomlinson kindly sent in a photograph of the box that contained the kit for his John Adams Toys 
"Minilabs' Crystal Radio. 


Itis a very simple circuit consisting of the coil (inductor) with a sliding contact that provides variable tapping points, 
a diode and crystal earphone. All that is added is the aerial and earth. There is no variable tuning capacitor for 
‘simplicity and to keep costs down. 


The coll provides the inductance required for tuning into a certain frequency (wavelength). These days a variable 
“tuning” capacitor is normally wired in parallel across the inductance (coil) in order to vary the resonance of the 
tuned circuit and therefore enable to easily tune into various transmitters on different frequencies. This crystal is 
tuned varying the number of turns on the coil (ie varying the inductance) by tapping off at different points using the 
sliding contact ("bal"). 


The crystal earpiece, or high Z headphone, is connected between the output of the detector diode (the other end 
from the coil) and earth. The volume from a crystal earpiece may be considerably improved by connecting a 
resistor of - somewhere between - 4.7 К and 47k ohms in parallel with the earpiece. A crystal earpiece cannot 
directly allow current to flow through it and the parallel resistor therefore allows current to better flow through the 
circuit. 
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Make a radio complete with tuning col, 
lenna and earphone, 


"Minilabs' crystal set by John Adams Toys 


А discussion on configurations for Crystal Sets by Felix Scerri VK4FUQ. 


This discussion, by Felix Scerri VK4FUQ, was posted at this address which no longer appears on the web 
www.tarc.org.aultechinfo2 htm (error 404) so here it is reproduced: 


Crystal Set design is one of my passions closely allied with my obsession for audio and high fidelity 


My main interest in crystal sets, apart from the wonder of a radio receiver that does not require a power source, is 
the potential excellence of the recovered audio quality from normal AM broadcast stations. 


Personally, itis one of my great laments that most people have never heard how good wideband AM can sound. A 
high performance crystal set or similar TRF approach is, in my opinion,the only way to do it. There are a few people 
around who have heard the audible results of my efforts,and can only agree. 


I have often wondered given the ultimate simplicity of the crystal set, being essentially a tuned circuit.a diode 
detector and some form of output device, what it takes to achieve optimum performance. What follows are my 
thoughts on the matter. 


Crystal Set optimisation, is in my opinion, all about reduction of circuit losses. Essentially this means high "Q" tuned 
circuits and high quality detectors. Efficient output devices also help too. But as we will see, there are some trade- 
offs required as well. A high "О" tuned circuit is always benefical, as a high "О" tuned circuit has lowest RF 

losses, highest potential selectivityand highest voltage at resonance, which is very useful for the diode being fed 
from the tuned circuit. Variable capacitors, even the "modern" miniature variable capacitors (although the older air 
dielectric units, as used in old valve receivers are more desirable) for various reasons are generally quite efficient, 
and a higher "О" coil will produce the most worthwhile improvements. The best (highest "Q^ coils are wound with 
"йә" wire, which is a multistranded woven wire with all strands insulated from each other. The performance of Litz 
wire wound coils is spectacular, unfortunately, although ! know Litz wire is stil being made, from personal 
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experience, it is VERY rare in Australia. 


Efficient coil design can be quite complex and all my coils are wound on ferrite rods. There seems to be, at least for 
ordinary single wire windings (close wound), an optimum wire thickness for optimum coil "Q". | have determined 
315 mm winding wire to be about optimum for simple (single wire) coils on ferrite rods. Thicker wire is NOT better, 
believe it or not. 


Lacking Litz wire, an interesting winding approach | have developed is to use two slightly thinner wires wound as a 
bifilar winding connected together at the beginning and end of the сой, yields considerably higher "О" compared to 
а simple single wire winding. | have found 0.25 mm winding wire optimum in this application, 


Whilst high "Q" coils are beneficial from the RF point of view, there is a possible downside. If one is interested in 
maximum selectivity and sensitivity, there is no problem, but remember highest "Q" results in a narrowed audio 
band-width as a simple consequence of band-width. For high fidelity applications this could be a disadvantage 
under some circumstances, although there are clever ways around this. 


Regardless of ultimate сой "Q", selectivity is a major issue with crystal sets generally. Here another trade-off is 
evident. For the maximum voltage into the diode, connecting the diode to the high impedance end of the coil (i.e. 
the top) yields the greatest voltage but the selectivity is usually terrible, because of severe "Ioading" by the diode 
circuit. For this reason, tapping well own the coil improves selectivity at the expense of signal volume (reduced 
voltage). Once again there are ways around this. As described in my "Double Tuned Crystal Set Tuner" article in 
"Amateur Radio" magazine, March 2002, the use of two separately tuned coupled resonant circuits allows top 
connection into the diode without compromising overall selectivity, thanks to the use of a second tuned circuit which 
is fed from the external antenna. The whole network forms a double tuned input bandpass filter and in practice this 
approach works very well. For single сой crystal sets | recommend the use of an un-tuned "antenna" winding 
adjacent to the "hof" end of the main coil, preferably adjustable (old paper reels from sewing cotton threads are 
ideal). This allows the degree of coupling to be optimised under actual listening conditions. The double tuned set up 
is best, yielding superb selectivity, but the un-tuned antenna coil arrangement also works quite well, especially if the 
diode is tapped well down the main coil. Tapping halfway works well 


The other method of performance improvement involves the use of the most effective detector system possible. 
Here things get very interesting. In fact the temptation is to use more complex circuitry, but that gets away from the 
charming simplicity of the crystal set. As an example, my own crystal set tuner has at times mutated into a TRF 
tuner complete with FET RF preamplifiers, active(powered) detectors and other enhancements. These 
modifications do work well, but loses the simplicity of a basic crystal set. In actuality, a simple diode detector can 
work extremely well, subject to some qualification. Diodes like to work with a reasonable level of RF input voltage. 
Audio distortion can result under conditions of low signal level, due to diode transfer curve non linearity and other 
factors, such as the widespread use of broadcast station "processing". The actual type of diode makes a difference. 
The 1N34A germanium diode is very popular for crystal set use, although in my experience just about ANY 
germanium diode will work, although it is worth trying different specimens. Some are definitely better than others. 
Even from a pack of twenty 1N34A's from the same source, some were definitely better than others. Measuring the 
average value of rectified output voltage across the diode load resistor wil show which diodes are best. By the way, 
1 regard a diode load resistor as being mandatory. I find a value of about 47K about right, especially if a crystal 
‘earpiece is being used or the crystal set is being used as a tuner feeding an audio pre-amplifier and following 
amplifier. If using high impedance magnetic type headphones, Ihe headphones provide the diode DC load. 


Another type of diode that is very interesting, is the hot carrier diode. There seem to be a lot of different hot carrier 
diodes around these days. There are even hot carrier diodes now being sold as "germanium diode equivalents". I 
have tried them and they do work acceptably well, but they are not quite as good as genuine germanium diodes 
such as the 1N34A. Typical UHF mixer hot carrier diodes, such as the 1N5711 will not work well in crystal set 
service simply because their "turn оп voltage"is too high, similar to silicon diodes such as the 1N4148/914 series, 
which require а lot of RF input to function adequately as RF detectors, however a simple technique can be used to 
turn hot carrier diodes such as the 1N5711 into superlative detectors. 


1 guess we are cheating a litle, because the technique is to use a little voltage bias supplied via a 1.5v battery, 
through a simple potentiometer voltage divider arrangement, with capacitor (for DC isolation) fed into the diode from 
the tuned circuit. With applied adjustable bias, | find the 1N5711 diodes absolutely superlative detectors under ANY 
signal strength conditions. I find the detection quality also superlative, with a clarity and low noise profile unmatched. 
by any other diode arrangement. In my opinion, hot carrier diodes, running bias,are the best detectors overall 


Regarding other detector arrangements, the diode "voltage doubler" is often recommended, however my own 
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experiments with the doubler arrangement have been inconclusive and slightly disappointing overall. | have found 
по real advantage in their use over a simple (one) diode detector, believe it or not. 


Yes, they do work, but they're nothing special, at least in my opinion. 
Any comments on this general subject of crystal set optimisation would be welcome. 


73's Felix Scerri VK4FUQ. 
22nd July 2002 


Aen, 
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Above: CRYSTAL SET BASED CIRCUIT PROVIDING А HIGH QUALITY PROGRAMME SOURCE 
IMPROVED VERSION OF THE ABOVE CONCEPT I! New update from Felix Scerri February 2010: 
New ‘two FET infinite impedance AM detector" 


Ive developed a new version of my old favourite FET ‘infinite impedance’ AM detector that | think sounds very nice. 
1 include a short audio of one of our local AM stations. 1 picked this station as it is my reference ‘torture test AM 
station’ as they run very heavy ‘processing’ which normally sounds yuck with all my other (diode and non diode) 
detectors! However it's quite clean with this detector. What do you reckon? TII do up a circuit if you'd like to feature 
itin your TRF radio section. A general draft article follows. 


"A favourite non diode based AM detector that I've built and used many times over the years is the FET based 
infinite impedance detector, offering very good general AM detector performance, especially under weak RF signal 
conditions where diode based detectors do not perform well, especially in terms of audio distortion. 


However one of the slightly strange things I've noticed about the simple FET based infinite impedance detector is 
the variable audio quality noted, even when using the same type of FET. Some I've built have sounded good and 
others slightly fuzzy when used with an audio preamp and fed into a high quality audio system. I've been giving this 
а considerable bit of thought of late and I've wondered if the audio distortion might be a result not necessarily of the 
detection process itself, but the FET stage in its guise as a ‘source follower’ audio stage which essentially, it is. 


1 have long been aware that as a simple audio buffer stage, the FET based ‘source follower’ can exhibit a 
considerable amount of audio distortion, and a technique I've long used to greatly reduce this audio distortion is to 
use a second FET in the source lead of the first FET as a ‘constant current source’ which serves to 'inearise' and 
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greatly reduce audio distortion in the buffer stage overall. So, to test the theory I built a simple one FET infinite 
impedance AM detector which worked well, but with just a hint of audio ‘fuzziness’ on received AM stations. So | 
added a second FET in the source lead of the first FET wired as a constant current source, taking the output from 
the source of the first RF detector FET and the source resistor and RF bypass capacitor off the source lead of the 
second FET ‘constant current source’. The result, totally clean audio! The theory seems proved! | call this 
modified detector the Two FET infinite impedance detector’ 

Here's what is sounds like - click to play the audio file 
Here is the circuit diagram: 


za ale Am. 
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This detector has been a real eye opener for me in terms 
of its excellent performance, especially considering its — 
circuit simplicity. Indeed in the past | have designed other а 
more complex FET based infinite impedance circuits that 

do not quite work as well in practical terms as this latest 
circuit, at least according to my well calibrated ears! 


1 do not have access to any precise test equipment but ту 
well calibrated ears tell me this "во FET infinite 
impedance detector is a beauty, surpassing practically 
‘every other AM detector I've built even at low RF input, 
and that's rather a impressive claim and the audio quality 
When used as an AM tuner feeding a high quality audio 


system is quite remarkable. Possibly the best thing about 
this detector is its excellent performance under weak 
signal conditions. Diode based detectors also work 
beautifully, but the use of an RF stage to ensure detection 
over a linear portion of the diode's curve is mandatory! 
This compound infinite impedance detector works 
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beautifully on the sniff of a useable RF signal 


Just add а high О tuned circuit and that’s it 


Felix Scerri 
VK4FUQ 


A better FET for the ‘basic’ Infinite Impedance Detector: 


Quite recently by accident, I've realised the MPF102 FET that I've long used in my FET based infinite impedance 
detectors is possibly not the best FET to use. This was the reason why | developed the ‘two FET infinite 
impedance detector some time ago which works very well. 


However I've found the choice of a more suitable FET works beautifully in the basic FET based infinite impedance 
detector circuit, which has appeared for many years in many editions of the ARRL Handbook. 


1 use the 2N5457 and others of the same family may be equally suitable, but I haven't tried them! However with a 
245457 in place of an MPF102, the basic infinite impedance detector has became my AM detector of choice. It 
works beautifully even at low signal input with lovely and clean low distortion audio along with a very high input. 
impedance for good tuning selectivity. It's a beauty! The basic generic circuit is attached, courtesy of Rod Elliot's 
ESP website. 


73 Felix VK4FUQ 
10/02/2012. 


The basic generic circuit is attached, courtesy of Rod Elliot's ESP website 
Felix Scerri VKAFUQ 


As often happens with me, my renewed interest in FET based ‘infinite impedance detectors" of late has led to some 
interesting new research and I may have considerably improved the wo FET infinite impedance detector’ as a 
result. 


My research suggests that although the use of a CCS (constant current source) reduces audio distortion in an 
audio stage, the value of the ‘source resistor in the CCS stage is somewhat critical for best results. 


By using a potentiometer in lieu of a fixed resistor | have found that a resistance value of around 470 kohms 
cleaned up all overall audio distortion. I used an MPF102 as the CCS in this circuit. An interesting and worthwhile 
litle circuit refinement. 


73 Felix VKAFUQ 

21/02/2012. 

A Minimum Component Count High Quality AM Detector 

1 was generally messing around with various circuit ideas and | came up with this AM detector circuit, a simple 
diode detector along with a FET stage. It was an attempt to provide good performance along with minimum number 


of components. Actually I've been pleasantly surprised at the excellent level of general performance and the best 
of all, it sounds great! 
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The circuit is quite conventional being а BAT 46 diode detector feeding an MPF 102 FET buffer! common source 
amplifier stage. | would ordinarily use a FET source buffer stage in this application, but opted to use a simple low 
gain FET 'common source’ amplifier stage instead, with excellent results. | also used a BAT 46 Schottky diode 
instead of an ordinary germanium signal diode. 


This was done for several reasons. Firstly, germanium diodes are now very hard to find but in any case these 
‘germanium diode equivalent’ Schottky diodes are actually a superior diode, having very low noise, almost zero 
back leakage and an essentially complete absence of carrier storage effects and very good weak signal sensitivity 
1 call these diodes high fidelity diodes as they sound wonderful as RF detectors, 


м Dees 


itor mds075.co uklContentlerystalsetsS him rant 


Crystal Sets 5- Experimental Crystal Se 


A Closer View 


The high impedance of the FET's gate circuit is perfect for optimal buffering of the diode detector, something very 
important for good low distortion diode detector performance. Apart from providing slight voltage gain, the use of 
the common source FET amplifier is а new idea, as this prevents the possibility of incidental RF rectification 
‘occurring in a FET source follower stage, which can happen. А 1 uf plastic film capacitor may be added in series 
with the audio ‘hot’ output lead to block the DC offset out of the FET drain, if required. 


Despite no additional RF stage ahead of the diode, audio quality on even relatively weak RF strength stations is 
actually very good, and of course the audio quality will be even better with increasing RF signal strength, something 
which will also increase the audio output level. Just on this, for a long time | was somewhat negative regarding 
diode detectors, as one AM station locally (the strongest one) was always distorted when using a diode detector. 


1 strongly suspected a transmitter fault, but my complaints were ignored, until one day some time ago when all 
audio distortion suddenly disappeared! Nothing was ever ‘said’, but | realised that my suspicions of a long standing 
transmitter fault were correct, after ай! 


73 Felix 
vkaFUQ 
02 March 2012 


Voltage Doubler Detector 


This is an AM detector circuit that I've long known about and which Worked ok, but never seemed to work as well as 
it should have. However I spent some time late last night trying to optimise the circuit, with some success. 


Itis a curious circuit being essentially a 'voltage doubler originally developed for power supply applications, and its 
use as an AM detector is hard to analyse! It seems thal the component values in the circuit are somewhat critical 
for good performance and if not, the performance is rather ‘ordinary’. The circuit that | eventually сате up with 
uses a 150 picofarad ‘input capacitor with a 150 kohm ‘load’ resistor and loaded into a FET common source voltage 
amplifier stage (as previously described) thraugh a coupling capacitor with a 1 Mohm input resistance, 
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With these circuit values, it all works ‘quite well. Give it a go! It's an interesting AM detector with quite good 
"sensitivity and clean audio quality, and it seems to work well at low signal levels. 


73 Felix 
каа, 


46th April 2012, 


‘Simple AM detectors: What works best? A practical experimenters viewpoint 


I have written a lot about simple AM detectors for use as tuners for feeding into an audio amplifier, and it has been 
a long time interest. These days | use either diode based or ‘infinite impedance’ types of AM detectors. In this 
location our ‘local’ AM stations are quite distant and are therefore quite weak in terms of signal strength. 


As such 1 find infinite impedance detectors based on field effect transistors give consistently better results for tuner 
applications due to their lower apparent overall detector distortion. Diode based detectors are quite fussy’ as they 
require both optimal output buffering (AC/DC ratio) and an ‘adequate’ (beyond the diode knee) level of RF signal 
injection. http:/www.tonnesoftware.com/appnotes/demadulator/diodedemod.html 


Diode based detectors will happily ‘detect at very low signal levels, however the (inevitable) audio distortion that 
results, can be extremely irritating to the ear! Under these conditions | find infinite impedance detectors (even 
without additional RF preamplification and subject to individual FET characteristics), generally sound ‘cleaner’ and 
more pleasant to the ear. 


РЕТ of course require a power source for operation whereas diodes are passive (un-powered) detectors (most of 
the time), however this is of no real advantage in a tuner application as an ‘active’ audio amplifier stage will 
generally be required anyway for audio level boosting, buffering etc. 


In the end it will come down to a consideration of prevailing RF signal levels and other related circuit considerations 
at one’s location. If local RF levels are strong, a well designed diode detector will give excellent results. If not, an 

finite impedance’ type of detector is most likely Ihe better option unless one goes towards the option of additional. 
RF preamplification prior to the diode detector. 


73 Felix 
каа 
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47th April 2012. 


ANOTHER DETECTOR by Felix Scerri ! 


I've tried diode based ‘voltage doubler’ (or more correctly ‘diode integrator’) AM detectors before with indifferent 
results, however the other day, just trying a few ideas | came up with this version that works rather well, with low 
audio distortion, high audio output and really ‘nice’ audio quality and the best of all it seems to work very at very 
low RF input level, 


The two diode ‘voltage doubler’ detector using two BAT 46 silicon schottky diodes feed directly into a MPF102 
source follower stage set at 1 Megohm input resistance. The ‘input’ capacitor feeding the diodes from a tuned 
circuit is 68 picofarads. 


1 have the simple RF filler right on the output of the FET stage. In that respect this circuit is vaguely similar to the 
old 'Selstead-Smith’ valve AM detector of the past. An interesting one! | am very happy with its general 
performance. Regards, Рейх vk4fuq 11/04/2013 
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Felix Scerri VK4FUQ 


UPDATE - JUNE 2013 
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G'day all, readers may recall the two FET infinite impedance detector | developed some time ago. That circuit 
worked well, but some samples of the MPF 102 regretfully produced distorted output. However a recent discovery 
has resulted in an improved version that has truly exemplary performance. 


‘The MPF102 is in all honesty a device essentially designed for VHF applications, but is often used in simple audio 
applications albeit with occasionally indifferent results, due to general device parameter ‘spread’. More or less by 
‘empirical trial and error | have found that a simple change in source resistor value to 100 k (from a much lower 
value), pretty well fixes everything, 


In a FET source follower circuit this is interesting as the output impedance is actually a lot lower than 100 k due to 
the action of the FET's transconductance. It is similar to the action of a bipolar transistor emitter follower circuit. In 
fact a simple infinite impedance detector with a 100 k source resistor actually works very well and will be good 
‘enough for many applications, however the addition of a second FET as a constant current source does markedly 
reduce overall audio distortion in the stage overall, and produces very clean and low distortion audio quality and 
also reduces the output impedance considerably (good for tuner applications), so take your pick! 


Regards, Felix vkéfug 02/06/2013. 


UPDATE - JANUARY 2014 
A simple modification to the basic FET ‘infinite impedance’ AM detector that dramatically improves 
performance. 
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G'day all, over the Christmas break just messing around I worked out (mostly by accident), a simple modification for 
the simple FET based ‘infinite impedance’ detector circuit that dramatically improves weak signal performance and 
also greatly reduces audio distortion. 


Essentially by the addition of another FET ‘buffer’ stage, another source follower, capacitively coupled from the first. 
detector stage. The circuit is actually a simplified version of the circuit that | described in this link, 


http://sound. westhost,com/articles/am-radio.htm (figure 6) and testing the two head to head, they both sound 
‘superb and the simpler version is actually somewhat easier to build. I cannot get over how low distortion and ‘nice’ 


the recovered audio sounds. Itis a joy to listen to! 
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Regards, Felix vkáfuq 12/01/2014. 


Diodes for ‘weak signal' crystal set applications. 
As | am primarily interested in using crystal sets as AM tuners for feeding into a preamplifierlamplifir and 
loudspeakers, the actual type of diode can be relatively critical.. In a strong signal area, nol so much, but in a weak 
signal area such as where | reside, definitely. A diode with a good ‘square law performance (Ihe area below the 
"knee" in the diode curve), generally results in much cleaner and lower distortion than other good performing diodes, 
and believe me diode distortion under weak conditions, even with optimised diode ‘buffering’ used is very nasty 
sounding to the ear! 


Testing many, many diodes in actual working crystal sets and listening critically to the audio output, it seems to те 
that the best diodes to use under weak signal conditions are the so called ‘gold bonded’ germanium diodes. 1 have 
‘sampled many different gold bonded germanium diodes and they all work well in this specific application, although 

‘sometimes the rectified output voltage may not be as high as other germanium or silicon schattky diodes, however 
the audio quality is much cleaner and shows much less apparent distortion! 


have tried OAS, OA47, IN141 and several ‘CG’ gold bonded germanium diodes with consistently excellent results. 
Other ‘ordinary’ germanium diades may also work well under weak signal conditions, but they will need to be tested 
individually to check actual performance in a working circuit. One thing that I have noticed about germanium diodes 
is that due the ‘point contact’ nature of their construction, even diodes of the same specific type can exhibit rather 
different levels of performance! 


The otherwise very good BAT46 silicon schotlky diode works extremely well at good RF input level but not so well 
at weak RF input, especially when heavy broadcast ‘processing’ (commonplace these days), is used. New ‘gold 
bonded’ germanium diodes are probably no longer made although | am aware that they can be purchased through 
vendors over the internet. Apart from that, they may be found in old gear. As stated earlier, ordinary germanium 
diodes may be quite good but will need to be checked individually. Diodes are complex things! 


Felix (vk4fuq). 29/01/2014. 


Just when I thought that I've tried everything | realised that I've not tried a voltage doubler (diode integrator) 
detector with an RF stage in front. It is an unfortunate fact that all diode detectors ‘need’ a good RF injection level 
(and buffering) or audio distortion becomes ‘bad! (an understatement!) 


Consider yourself very lucky if you live in a strong signal area! (unfortunately | don't). Anyway | quickly built a 
couple of prototypes which worked ok but not as well as hoped. Initially | tried using a source follower buffer (no 
voltage gain), but converting it to a common source amplifier (with appreciable voltage gain), seemed no better, 
Which was strange. 


After staring at my prototype for what seemed lke forever with my magnifiers on, | (finally) realised my mistake. А 
‘common source stage takes its output off the ‘drain’ terminal of the FET, not the ‘source’ terminal as it does with the 
FET source follower buffer stage. 1 shifted one wire, and all worked as expected and it sounds fantastic! All diode 
delectors (one diode envelope detectors, doubler detectors elc), need good RF input and a simple untuned FET RF 
gain stage works very well. As to the sound, it sounds great. 


73 vkafug 10/03/2014. 
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Felix Scerri's FET Crystal Set with Voltage Doubler 
А 'nice sounding’ AM detector - update October 2015 

Looking through these pages the other day | was slightly shocked to realize that I've completely forgotten about 
‘some of the circults that I've contributed in earlier days! They all work pretty well, however in my advancing older 
аде and a litle like my tastes in high fidelity generally, I'm starting to show a particular preference for ‘nice 
‘sounding’ bits of audio gear. 

| guess that this also means low noise/low distortion too, although with AM broadcasting, at least in this country and 
probably elsewhere in the world too, the very common use of broadcasting ‘processing’ tends to make it hard for 
АМ detectors generally, often resulting in a ‘hard/compressed’ sort of sound although stil low in distortion, is not 
"nice sounding’, if that makes any sense! 

Well of all the AM detectors that I've tried and/or developed, only one sounds ‘nice’ when confronted by heavy 
broadcast processing and that is an AM detector ‘based’ on a voltage doubler/diode integrator circuit (similar to the 
above circuit, actually the 68 pf capacitor should be changed to .1 uf, for slightly greater output). 

It has taken me a very long time (years) to ‘optimise’ this circuit, but as it presently stands this is my favourite ‘nice 
‘sounding’ AM detector, and gets most use for general high quality listening on the AM broadcast band. It sounds 
really good! It somewhat reminds me of an old OA47 gold bonded diode detector from years ago before such 
abhorrent ‘processing’ became commonplace! 

Ah yes the OA47....now that is a lovely sounding detector diode! 


Regards, Felix мка. 17 / 10 / 2015. 


That's it for crystal sets. | hope you try building one, it's easy and great fun! 
See some useful links below... 


73s 
Mike 


Crystal Sets (Part1) | Build Your Own Crystal Set (Part 2 
Spider's Web Crystal Set (Part 3) | Crystal Set By Kenneth Rankin (Part 4) | Crystal Radio Links 
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Amateur Radio 


M@MTJ Visit my amateur radio pages MOMTJ 


No AM radio stations or transmitters in your locality or country? 


Has your local medium wave broadcast station closed or been moved to VHF/FM or Digital? Don't worry. You can 
still build and experiment with crystal sets and TRF radios by also buying or even building a simple low power AM 
transmitter. So, not only can you use your crystal sels but you can also run your own radio station that can be. 
heard in and around your home - playing the music or programmes that you want to hear! 


SSTRAN AMT3000 Superb high fidelity medium wave AM transmitter kits from SSTRAN. Versions available for 
10kHz spacing in the Americas (AMT3000 or AMT3000-SM) and 9kHz spacing in Europe and other areas 
(AMT3000-9 and AMT3000-9SM). Superb audio quality and a great and well designed little kit to build: 
htlo:/www.sstran, com/pages/products,htm! 


Other AM transmitters availabl 
Spitfire & Metzo Complete, high quality ready built medium wave AM Transmitters from Vintage Components: 
hlip;/iwwew.vcomp.co.ul/index.htm Vintage Components offer a choice of the high quality Spitfire and Metzo 
transmitters 


SPITFIRE AM Medium Wave Transmitter with 100 miliwatt RF output power: 
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hi mp.co.uk/spitfire/s; 


е 


МЕТ2О AM Medium Wave Transmitter with built in compressor: 


hilo:/www.vcomp.co.ukimetzo/metzo.htm 


(AMS Le A tedio AM transmiten i fom Кай County Radio: 
radio.com/Kitpages/amB8. 


LINKS: Fine links to more Crystal Radio websites here 


Component Suppliers: Links to electronic component suppliers here 


Amateur Radio 


M@MTJ Visit my amateur radio pages MOQMTJ 


Visit my Amateur Radio Pages > 


Crystal Sets (Partt) | Build Your Own Crystal Set (Part 2) 
Spiders Web Crystal Set (Part 3) | Crystal Set By Kenneth Rankin (Part 4) | Crystal Radio Links 
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Radio a galena FM 


perla “banda commerciale" 88 - 108 MHz 


Figura 1: Radio a galena a montaggio ultimato. 


Sono passati gia otto anni da quando decisi di sperimentare con il primo ricevitore a galena. Lessi come 
costruirne uno proprio da questo sito (Realizza il tuo Primo Ricevitore a cristallo) e decisi di montarlo 
pensando di continuo che non avrebbe mai potuto funzionare veramente. La sorpresa nel “sentire qual- 
cosa" da un vecchio auricolare telefonico ё stata grande, e da allora la Vecchia Signora ha rapito la mia 
passione per l'elettronica, dirottandola verso la radiotecnica. Nonostante questa galena fosse pensata 
per ricevere segnali ad onde medie (come tutte le prime galene che si rispettino) ё interessante notare 
che, già allora, quell'unica stazione che riuscivo a ricevere ho scoperto poi appartenere alla gamma delle 
onde corte... perché non ё da pochi anni che le onde medie sono in cri 
Stazioni abbastanza potenti per permettere un ascolto soddisfacente in cuffia da qualsiasi punto del 
Pese sono ormai quasi esclusivamente disponibili in onde corte, gamma che di sera offre segnali fortis- 
simi provenienti da posti anche al di 18 del globo. Ma la radio a cristallo era pensata per permettere 
T'ascolto “dell'emittente locale”, e non di segnali provenienti da chissà dove, ed in chissà quale lingua! 
Sono cambiati i tempi, dunque... cambiamo anche la radio a glena, no? Eppure oggi le moderne tecno- 
logie ed il più basso costo dei materiali permettono di realizzare ricevitori a cristallo di grandi presta- 
zioni, proprio quando, paradosso, il tempo della radio a galena é da considerarsi ormai concluso. 
L'unico territorio abbastanza inesplorato ё quello della gamma broadcasting F.M., e ciò ha spinto gli 
appassionati amministratori e lettori di questo sito a sperimentare con le VHF, come e stato possibile 
notare dai progetti di radio a cristallo per FM che hanno fatto capolino da qualche anno ad oggi. Se si 
vuole sperimentare, d'altro canto, bisogna farlo subito giacché si sente parlare sempre di pitt di D.A.B. 
e di digitalizzazione.. 

E possibile ascoltare una radio a galena in FM solo se si abita nelle immediate vicinanze di un ripetitore; 
circa 10km di aperta campagna e di costa marina (ho provato) sono troppi per un ricevitore a cristallo. 


I caso ha voluto che andassi ad abitare in una città dove ci sono dei ripetitori, e questo mi è bastato per 
decidermi a sperimentare, rispondendo all'appello lanciato su questo sito qualche anno fa, 

Questo articolo, già comparso nei numeri di giugno e di luglio-agosto della rivista Radiokit Elettronica, 
nasce come proposta di realizzazione del circuito presentato dal lettore Carlo Bramanti su questo sito 
(Galena per EM), Ad ogni modo il progetto da me proposto differisce alquanto dall'originale per la 
cruciale scelta del diodo rivelatore, del quale presento un piccolo “lavoro di ricerca", e per la presenza 
di un nuovo componente. 


1. Schema elettrico 


Il circuito elettrico della galena FM, riportato in Figura 2, risponde all'esigenza di essenzialità tipica di 
ogni ricevitore a cristallo. Lo schema elettrico deve essere semplice, soprattutto se si vogliono ricevere. 
deboli segnali, per di più nella banda delle onde ultracorte. 


150 em. 


тош 150 em 


ATX 


be 


Figura 2: Schema elettrico della radio a galena FM. 


1 componenti adoperati sono: 
e L1 = vedi testo (sezione Bobine L1 e L2); 


12 - (.137)H, vedi Figura 7; 
cvi 
су 


johnson 160-211-1 (2.7 — 10.8)pF per sezione; 
immer tubolare da (5 = 15)pF; 

diodo Schottky Skyworks modello SMS7630-001; 
diodo di segnale IN4148; 

тко, 1/AW: 

I00pF ceramico a disco; 

cuffie ad alta impedenza (249 o superiore); 

ATX = connettore ATX femmina e header pin; 

Due connettori banana femmina. 


Il segnale ricevuto dall'antenna è inviato alla bobina L1 che, insieme all'induttanza L2, forma un tra- 
sformatore RF in aria. L'induttore L1 ё quindi il classico “primario aperiodico" il cui accoppiamento 
alla bobina di sintonia L2 ё variabile a piacere. II circuito accordato per la sintonizzazione delle stazioni 
ê completato dall'ancor più classico condensatore variabile СУТ е dal correttore СУЗ, indispensabile. 


per la taratura del ricevitore. Seguono poi il diodo rivelatore D1 ed il filtro di deenfasi, costituito dal 
resistore R1 e dal condensatore СІ 

Un componente piuttosto insolito, presente nella mia radio, ё il diodo D2, in parallelo all'uscita; del 
tutto assente nelle classiche galene, questo diodo serve per proteggere il rivelatore, ed il motivo della. 
sua presenza verrà spiegato рій avanti. 

Un paio di cuffie ad alta impedenza Cu completano il tutto, e possono essere sostituite da un qualsiasi 
amplificatore (va bene anche l'ingresso del microfono di un PC). 


2. Realizzazione 


Come in tutti i ricevitori a cristallo la realizzazione ё sempre un passo importante; ottime saldature e 
collegamenti cortissimi sono la chiave per ottenere una radio a galena funzionante. Di seguito vi riporto 
nel dettaglio le varie fasi del montaggio arricchite di consigli empirici e note pratiche in parte sperimen- 
tate per la prima volta con questo ricevitore. 


21. Antenna 


Per questa radio le antenne possibili sono tante, ma ho condiviso la scelta del dipolo ripiegato già pro- 
posta da Carlo Bramanti per diversi motivi: Perché ha una resistenza di irradiazione di circa 3000, mag- 
giore rispetto a quella del classico dipolo (7502), quindi tensioni di segnale più alte ai capi dell antenna; 
perché e piuttosto compatta (basta con le antenne chilometriche ed ingombranti!) ma, soprattutto, per- 
ché ho trovato un modo facile e veloce per realizzarla. Sono riuscito a reperire una piattina per i vecchi 
impianti elettrici (una rimanenza di una ferramenta) che comprendeva pure il conduttore di messa a 
terra, Dopo averlo eliminato ho ritagliato la piattina in tre parti, di lunghezza indicata in Figura 2, per 
realizzare cosi un dipolo ripiegato ed un cavo di discesa. L'antenna a montaggio ultimato si presenta 
come in Figura 3. In pratica ho spelato i due conduttori alle estremità di uno dei pezzi da 150em per poi 
saldarli tra loro. 


Figura 3: Dipolo ripiegato a montaggio ultimato. 


Ho poi tagliato al centro uno dei due fili per realizzare la presa centrale per "il cavo di discesa", quello 
che termina con il connettore header pin (Figura 3). П particolare della presa ё visibile in Figura 4. 
Chinon riuscisse a reperire una piattina (ormai non рій in commercio) риб sempre acquistare un dipolo 


Figura 6: Esempio di impiego del di- 
polo ripiegato. 


Figura 4: Particolare della presa per il cavo di discesa. 


Figura 5: Particolare dei cordini fissati alla canalina. 


ripiegato già pronto all'uso, di quelli venduti per i sintonizza- 
tori degli impianti stereo domestici. Di solito anche queste an- 
tenne sono realizzate con una piattina di colore rossiccio/rosa 
trasparente. 

Per poter mantenere l'antenna sempre “in piedi” ho pensato 
di fissarla su una canalina da 2cm di diametro, e lunga 152em 
{poco più del dipolo, insomma). Per il fissaggio (peccato che 
non si possano usare viti metalliche...) ho adoperato degli 
spezzoni di tubo di gomma termorestringibile bianchi, lunghi 
circa 10cm, e disposti a distanza quasi regolare, come visibile 
in Figura 3. 

La presa centrale (Figura 4) stata invece fissata con della colla 
termica trasparente. Sempre dalla Figura 3 si può notare anche 
una matassina di cordino bianco; ё una corda da 1.5mm di dia- 
metro, di polipropilene (abbastanza anti ingarbugliamento) ri- 
tagliata in tre pezzi lunghi ciascuno due volte la lunghezza del 
dipolo. Economica, questa corda mi ha permesso di fissare 
Y'antenna in qualsiasi punto di una stanza, realizzando dei ra- 
pidissimi tiranti. Basta fare un paio di nodi ed il dipolo ripie- 
gato si mantiene in piedi, come si può vedere dalla foto di Fi- 
gura 6. Questa soluzione, tanto semplice quanto funzionale, 
permette anche di appendere l'antenna, per fissarla in punti 
più in alto, lontani dalle pareti e dal pavimento. Ai non addetti 


ai lavori preciso che è indispensabile che antenna Ча posizionata verticalmente; come di Figura 6, per- 
Ghé verticale ea polarizzazione dei segnali radiati dal ripetitori FM che si vogllono ricevere; posizio. 
nando l'antenna orizzontalmente (ho anche provatl) non si riceve nessuna sadone Per assicurare i 
Cordini alla canalina ho praticato tre fori come in Figura S, ed ho unito le не corde In un unico rosso 
одо, riscaldato pol alla Aamma, Ho stampato in 3D anche una piccola bas 1 disco bianco di Figura 
6), che contribuisce айа stabilità del dipolo, anche se non è strettamente necessaria, СЫ non ha una 
Stampante 3D pub sostituire la base magari соп un piatto di plastica (i quell rigid) ed un appo di 
sughero 

Iolo cos realizzatoè accordato circa al “centro banda”. Ricordando infatti che in un dipoloripiegato 
i nostri Item rappresentano metê dela lunghezza d'onda del segnale che si vuole sintonizzae la fre 
quenza corrispondente è data dalla relazione 


= 100MHz 


75em rappresentano quindi un quarto della lunghezza d'onda relativa al segnale a 100MH= 
Per trasportare facilmente l'antenna e la radiolina ho pensato di interrompere il cavo di discesa con un 
connettore header pin maschio, che andrà poi innestato ad un connettore ATX, di quelli usati negli 
alimentatori dei PC per portare i 12V alla scheda madre. Ho adoperato questo tipo di connettore perché, 
oltre che essere robusto, presenta una distanza tra i due conduttori che ё simile a quella della piattina, 
е magari il disadattamento introdotto lungo la linea del cavo di discesa ё ridotto al minimo (trascurando 
la discontinuità dell'isolante). 


2.2. Bobine L1 e L2 


La piattina del cavo di discesa termina direttamente con la bobina L1. Questa ё stata realizzata con un 
filo di rame argentato da 1.6mm, avvolta a formare una sola spira circolare di circa 9.5cm di diametro. 

A fine realizzazione la ho subito protetta con dello spray di vernice trasparente, che ha la funzione di 
preservare il prezioso metallo dall'ossidazione pur non coprendone il colore originale. 

Questa bobina cosi fatta ё molto bella a vedersi; l'attenzione рег l'estetica ё una delle linee guida che ho 
cercato di seguire per realizzare questa radio, ed ё una diretta conseguenza del tipo di montaggio scelto: 

scatola in plexiglass per avere tutto il circuito in vista. In ogni caso la sua induttanza non è molto im- 
portante; le prove che ho fatto hanno confermato che l'importante è che il diametro della spira sia pari 
superiore al diametro medio della bobina L2. Non è neanche necessario che la bobina L1 sia accordata 
con un condensatore in serie, perché ci ho provato e non ho ottenuto migliorie. 

Ho realizzato poi la bobina L2 piegando in una sola spira circolare un tubo di rame da Tmm di diametro; 

tutte le sue dimensioni sono indicate nell'immagine di Figura 7. 

Questa ё una delle soluzioni possibili per avere u'induttanza con un alto fattore di merito (purtroppo 
ad oggi non ho un Qmetro funzionante, e quindi non ho potuto misurarlo). L'induttore ottenuto ha 
quindi delle ridotte capacità parassite (una sola spira) ed un ridotto effetto pelle, avendo a disposizione 
un'ampia superficie di conduttore. П tubo che ho adoperato infatti ё cavo, di quelli impiegati per gli 
impianti dei climatizzatori, e reperito ad un brico. Vi auguro di trovarne uno con un diametro inferiore 
al mio, perché gia 7mm ё il massimo possibile per realizzare un'induttanza da 0.137 n1. 

Per diametri maggiori, infatti, il tubo diventa veramente difficile da lavorare. Lo ё stato gia il mio, che 
sono riuscito a sagomare aiutandomi con una piccola morsa, dopo averlo piegato gradualmente su sup- 
porti di diametro decrescente. Al fine di ridurre l'effetto pelle ё indispensabile che il rame non sia mini- 
mamente ossidato. Teoricamente, se non si tocca il tubo con le mani (il sebo della nostra pelle poi a 


contatto con l'ossigeno ossida il metallo) quindi adoperando i guanti, e se si riesce a lavorarlo in poco 
tempo, per poi subito proteggerlo con della vernice, sarebbe possibile evitare che si ossidi. In realtà ciò 
è difficile a farsi; il tubo è già molto difficile da piegare afferrandolo con le mani nude, figuriamoci con 
i guanti! ... ma con un po’ di pasta abrasiva si può eliminare tutto l'ossido ripristinando la lucentezza 
tipica del rame. Ed ё questa la soluzione che ho usato per rendere bella la mia realizzazione, spruzzando 
quattro mani di vernice trasparente acrilica sulla bobina, dopo averla lucidata. 
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Figura 7: Dimensioni della bobina realizzata. 


Percalcolare il valore dell'induttanza L2 ho faticato davvero tanto (con mia grande sorpresa!) a trovare 
la formula. Sono riuscito a trovarne una approssimata sul Radio Engineering Handbook (Е. E. Terman) 
e, anche se non è di facile impiego, ve la riporto qualora doveste ottenere ur'induttanza da 0.13Ти Н con 
un tubo di diametro minore del mio (cosa che continuo ad augurarvi). Con riferimento alla Figura 7, 
Vinduttanza di un tubo ripiegato a forma di 9 è: 


L =0.01595 -D 


ban san (50) -175 


» L= induttanza in micro Henry; 

* D= diametro medio della spira in pollici (come al solito!); 
* d, = diametro interno in pollici; 

* 4, diametro esterno, sempre in pollici. 


Scusate per i pollici, ma se avessi incluso anche il fattore di conversione, la formula sarebbe diventata 
illeggibile. In ogni caso vi ricordo che, per passare dai pollici ai centimetri, basta dividere i centimetri 
per 254. Con un foglio Excel od una calcolatrice scientifica si può provare a variare il diametro D, fino 
ad ottenere il valore di induttanza voluto; il Terman consiglia comunque la possibilità di semplificare 
la formula per frequenze molto alte, come segue: 


ааш р. ан, (52) =) 


2.3. Condensatore variabile, rivelatore e filtro di deenfasi 


I condensatore variabile CV1 collegato in parallelo alla bobina L2 ё del tipo ad aria con rotore a farfalla, 
ad alto fattore di merito, pensato per alte frequenze. Ё composto da due sezioni identiche, ma io ne ho 
usata una soltanto (avevo solo questo nel cassetto!). Considerando che il montaggio introduce una ca- 
pacità parassita di almeno 10pF (ê un valore molto ottimistico, lo so, ma con collegamenti cortissimi ci 
si pub riuscire), e che il trimmer CV2 ha una capacità minima di 5p, è possibile sintonizzarsi sull'intera 
gamma FM con il variabile scelto. Il segnale radio cosi sintonizzato viene poi demodulato dal diodo D1 
con la tecnica del classico “rivelatore a pendenza" 

Il circuito RC-parallelo formato da C1 e R1 costituiscono, come gia accennato, il filtro di deenfasi. Tale 
filtro deve essere del primo ordine, e con frequenza di taglio di 3.217: circa. Ho calcolato quindi i valori 
di R1 e CI ipotizzando di collegare all'uscita del circuito un amplificatore ad alta impedenza (maggiore 
АТК), nel mio caso). A rigore avrei dovuto calcolare il condensatore C1 sulla base dell'impedenza di 
АКФ offerta dalle mie cuffie, ma la qualita del segnale ascoltato non permette di apprezzare queste dif- 
ferenze. Ho provato infatti а collegare in parallelo alle cuffie un condensatore di valore idoneo, 
ma sono rimasto deluso nel non sentire alcuna differenza! Ho preferito allora lasciare valori bassi di C1, 
anche perché questo shunta a massa il segnale RF residuo, quindi @ bene che sia ceramico, di piccola 
capacità. Il resistore RI, d'altronde, essendo collegato in parallelo all'uscita, tenderebbe a cortocircuitare 
il già debole segnale che si vuole ascoltare, quindi è bene che il suo valore sia più alto possibile. 


24. Diodo di protezione 


T'INZH48 serve da protezione per il delicato diodo rivelatore. Data la bassa tensione di soglia dell SMS 
7630 - 001, dal datasheet si legge che la massima tensione inversa applicabile Vr ё di circa 1V. Peccato 
che le tensioni a vuoto indotte dalle cuffie, quando le si urtano un ро’ tra loro (o semplicemente le si 
appoggiano sul tavolo) sono di circa 6V,,,, durata Ims circa, e possono arrivare anche a 20V,,! Le cuffie 
infatti, come ogni trasduttore, possono funzionare “al contrario", fungendo da microfono, e generando 
segnali di valore elevato, data la loro alta impedenza. Per questo motivo, in parallelo all'uscita (quindi 
alle cuffie) ho inserito un "veloce" IN4148, che tosa tutti i picchi maggiori di circa 0.6V, impedendo 
quindi la rottura del rivelatore. Il lettore attento avrà certamente notato che il diodo "di protezione" 
potrebbe tosare anche il segnale radio che si vuole ascoltare; in realtà ciò non può mai accadere poiché, 
con le cuffie inserite, il segnale di uscita ha un valore massimo di picco di circa 250m, . Questa condi- 
zione sarebbe comunque da verificare, giacché la tensione del segnale di uscita dipende molto dalle 
cuffie adoperate. П massimo valore di 250mV,, è assicurato dato che, per ottenere questa misura, ho 
collegato alla radio direttamente l'uscita dell'oscillatore modulato, che quindi mi ha fornito i segnali più 
ampi possibili sintonizzabili con la galena. La presenza del diodo D2, in ogni caso, introduce una capa- 
cita trascurabile in parallelo al filtro (circa 5 pF), dunque la sua frequenza di taglio non viene alterata. 
Un paio di connettori a banana completano il tutto, permettendomi di calzare le mie Siemens da АЕ e 
godermi l'ascolto di qualche stazione (cuffie ad alta impedenza sono strettamente necessarie dati i de- 
bolissimi segnali in gioco). Ai meno esperti raccomando di collegare in parallelo all'uscita un'induttanza 
da 100mH o superiore, qualora decideste di optare per un paio di auricolari piezoelettrici (es. buzzer) 
al posto delle classiche cuffie ad alta impedenza, che magari non avete a disposizione. Tale induttanza 
servirebbe per cortocircuitare la tensione continua che altrimenti si accumulerebbe ai capi del conden- 
satore CI, polarizzando il diodo e bloccandone l'azione rivelatrice, impedendovi quindi di sentire al- 
cunché. П resistore RI, comunque, dovrebbe già assolvere a questo compito, ma, a mio avviso, sarebbe 
opportuno verificare caso per caso. 


2.5. Cablaggio 


Рег il cablaggio del circuito ho usato del filo di rame smaltato da 2mm di diametro per collegare la 
bobina L2 e lo statore del CV1, mentre per il diodo rivelatore ё bastato un filo da 1,8mm. Соте ё possi- 
bile notare dalla foto del montaggio (Figura 8) i collegamenti sono ordinati e corti, con fili che non sono 
mai piegati ad angolo retto, cosa da evitare assolutamente in alta frequenza. 


Figura 9: Particolare del diodo sulla basetta 
millefori. 


Figura 8: Vista posteriore del cablaggio 


П filo di rame smaltato più chiaro e più sottile che si allunga verso il basso, visibile in Figura В, serve 
per collegare un capo della bobina d'antenna con quello che è stato scelto come il riferimento del cir- 
cuito. In questa maniera si può fare a meno della presa di terra per assicurare un percorso di ritorno per 
il segnale, ottenendo gli stessi risultati. Questo filo serve anche per mantenere la bobina d'antenna nella 
posizione scelta per realizzare l'accoppiamento voluto con la bobina di sintonia. 

Il diodo rivelatore che ho impiegato nel mio circuito ha un contenitore tipo SOT-23, quindi pensato per 
il montaggio in SMD. In realtà il diodo non è troppo piccolo per essere saldato con una punta standard 
di un saldatore qualsiasi, quindi mi è bastato ritagliare una striscetta di una fila di basetta millefori, con 
quattro piazzole. Dalla Figura 9 si può vedere che il diodo occupa lo spazio tra una piazzola e la suc- 
cessiva; gli altri due reofori esterni sono stati usati per saldare i due fili che mi sono serviti per provarlo. 
1 collegamenti del diodo al resto del circuito sono visibili in Figura 10. 


Figura 10: Cablaggio del diodo rivelatore. 


А montaggio ultimato, nella sua scatola di plexiglass da 3.5mm di spessore, la radiolina appare come 
nelle immagini di Figura 11, Figura 12, Figura 13 e Figura 14. 


Figura 11: Vista frontale. Figura 12: Vista laterale sinistra. 


Figura 13: Vista posteriore. Figura 14: Vista laterale destra. 


La realizzazione di un mobile con questo materiale è da sconsigliare per chi, come me, non ha un labo- 
ratorio attrezzato con apparecchi di precisione per il taglio e la foratura. Il plexiglass mette molto in 
risalto i minimi graffi, ed è piuttosto difficile da lavorare e “tagliare dritto". Tuttavia non ho rifatto la 
scatola avendo impiegato molto tempo per realizzarla. Per fissare i vari pannelli tra loro ho adoperato 
un metodo che mi ha permesso di ottenere un montaggio solido: ho forato il plexiglass con una punta 
da 2mm, per poi inserirvi delle viti autofilettanti dal diametro poco superiore. Il risultato estetico otte- 
muto non ё un granché (a parer mio), perché nei pannelli si vedono delle protuberanze biancastre al 
posto delle “viti affogare nel vetro”, effetto che speravo di ottenere, In ogni caso il contenitore comple- 
tamente trasparente ha il suo fascino, anche se costringe a posizionare i vari fili di collegamento in un 
certo modo, che possa essere insieme bello da vedere e fatto per ridurre al minimo le capacità parassite 
ela lunghezza dei collegamenti 

Con questo credo di avervi raccontato tutto... della complicata teoría dice che i segnali FM ricevuti sono 
molto deboli quindi, per realizzare una soddisfacente radio a galena su questa gamma bisogna avere 
T'antenna migliore (spero di averla!) le bobine con il più alto fattore di merito (le abbiamo) un buon 
condensatore variabile e delle cuffie ad alta impedenza (non credo ce ne siano da più di 440). Ma se il 
segnale ё debole, ci vuole un ottimo diodo rivelatore, con bassissima tensione di soglia, e magari a basso 
rumore (e piccole capacità parassite). Ad una fiera dell'elettronica trovai degli strani diodi, venduti 
come “diodi tunnel”. Avevano i terminali cortissimi, per essere innestati in degli appositi connettori, 
con un contenitore cilindrico plastico, marrone. Erano gli 1NS2A; ne presi un po’, convinto che un 
giorno li avrei usati per chissà quale strana applicazione. Dopo aver visionato il datasheet scoprii che 
erano in realtà dei diodi mixer adatti per le bande VHF/UHF. Avevo a disposizione anche i classici 
A90, OA95, AA117, е 1542. Dopo aver montato un primo prototipo di galena ho provato tutti questi 
diodi, scoprendo che la situazione era talmente tanto critica che solamente due degli esemplari di 
1№82А permettevano un ascolto soddisfacente in cuffia. Nel tentativo di fare tutte le prove possibili per 
migliorare al massimo la mia radio, ho deciso di acquistare un po’ di diodi RF, del tipo “mixer” o ^zero- 
bias”, a bassa tensione di soglia, e di cercare il migliore tra questi. 


3. Alla ricerca del “diodo migliore" 


Per riuscire in questa impresa ho pensato di non fare 
troppe cerimonie, testando magari il diodo in "circuiti 
equivalenti” a quelli della mia radio, ma di fare alcune. 
misure collegando il diodo nello stesso circuito nel quale 
poi l'avrei usato: la mia radio, appunto. Per provare age- 
volmente tutti i rivelatori candidati ho saldato dei cocco- 
drilli come in Figura 15. Dopo qualche prova preliminare. 
con l'oscillatore modulato mi sono subito reso conto che 
la misura del segnale rivelato dopo il filtro di deenfasi era 
tutt'altro che banale, perché il segnale BF ai capi delle cuf- 
fie era molto distorto e rumoroso, oltre che "piccolo". 
Dopo tante prove sono pervenuto all'allestimento del 
banco di misura illustrato in Figura 16 e Figura 17, e sche- 
Figura 15:Particolare dei coccodrilli montati — maticamente rappresentato in Figura 18, 
per provare i candidati diodi 


Figura 16: Banco di misura. Figura 17: Vista superiore del banco di mi- 


Le impostazioni degli strumenti, in parte già presenti in Figura 18, sono: 
» Generatore di funzioni: segnale di uscita sinusoidale, ampiezza 400m Vp (con uso dell'attenua- 
tore di 30 dB), frequenza 1k Hz, senza offset; 
* Oscillatore modulato: ingresso per modulazione esterna selezionato, frequenza (misurata con 
Yoscilloscopio) di 88H:, attenuatore regolato per la massima ampiezza del segnale d'uscita; 
» Noisemeter: amplificazione 1m V fondo scala, filtro CCIR inserito. 
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igura 18: Schema del banco di misura messo a punto, 


Gli accorgimenti che mi hanno permesso di ottenere un segnale rivelato pulito sullo schermo dell'oscil- 
loscopio sono stati 
e La sistemazione dei cavi di collegamento lontano dalla galena. 
* La scelta di un segnale di modulazione esterno perché quello generato internamente è distorto. 
L'ampiezza del segnale modulante & stata scelta la massima possibile per non avere sovramo- 
dulazione; 


» La scelta di un segnale di 8S/H= per l'oscillatore modulato perché il segnale dello strumento a 
quella frequenza ё рій ampio. In ogni caso non sarei mai riuscito a sintonizzarmi sull’estremo 
alto della gamma con le capacità parassite aggiunte dai coccodrilli di Figura 15; 

* Il doppio filtraggio del segnale audio ottenuto sia con un circuito accordato alla frequenza di 
1kHz, collegato all'uscita della radio, sia con И filtro CCIR del noisemeter. La frequenza di 1k = 
è stata scelta perché la curva CCIR non amplifica né attenua a questa frequenza. Ho prediletto 
poi questo filtro del noisemeter perché ё quello che presenta il maggior filtraggio della banda 
audio. 


Figura 19: Vista frontale dell’accoppiamento fisso — Figura 20: Vista laterale dell'accopppiamento fisso delle bo- 
delle bobine. bine. 


Prima di eseguire le misurazioni ho atteso più di 20 minuti per permettere а tutti gli strumenti di "ri- 
scaldarsi”, 
Per ottenere delle misure coerenti tra un diodo e l'altro ho agito in questo modo: 

* Per prima cosa ho fissato la bobina d'antenna alla bobina di sintonia per mezzo di tre spezzoni 
di tubetto di plastica (ex contenitore di inchiostro di penna Biro) incollati con colla termica, come 
indicato nelle foto di Figura 19 e Figura 20, In questa maniera l'accoppiamento tra L1 e L2èstato 
sempre lo stesso per tutti i diodi; 

* Ho inserito nel circuito dapprima il diodo 1N82A, che ho scelto come riferimento; mi sono ac- 
certato che il massimo segnale udito in cuffia durante l'operazione di sintonizzazione corrispon- 
desse alla massima ampiezza del segnale sinusoidale misurato con l'oscilloscopio e con il noise- 
meter; 

* Ho eliminato le cuffie perché tendevano a sporcare il segnale; dopo di che ho misurato tutti gli 
altri diodi; 


* Ogni volta dopo aver inserito un nuovo diodo ho risintonizzato il ricevitore fino ad ottenere la 
massima deviazione dell'indice del noisemeter; 

* Prima di misurare un nuovo diodo ho rimisurato I'IN82A per accertarmi di riottenere lo stesso 
valore letto dopo la prima misurazione; 

* Но eseguito le misure una di seguito all'altra, senza toccare i cavi di collegamento e restando 
seduto sempre nello stesso punto, onde evitare di variare gli accoppiamenti capacitivi tra il mio 
corpo e la radio ed i cavi; 


Vi faccio presente che l'ingresso del noisemeter ё ad alta impedenza (14/00), quindi tutte le misure della 
Tabella 1 rappresentano i valori del segnale ad 1ŁHz misurato all'uscita della radio come se fosse “a 
vuoto”. L'inserzione di un resistore da 4.7k0? per simulare il carico introdotto dalle cuffie ha avuto come 
effetto quello di ridurre troppo l'ampiezza del segnale in uscita, rendendolo ancora più rumoroso; 
quindi non l'ho usato. In ogni caso il filtro passivo ad 1KH, che idealmente non avrebbe dovuto "cari- 
care" il circuito, ha ridotto di molto l'ampiezza del segnale rivelato, segno che, in realtà, un piccolo 
carico era comunque introdotto. Per questa ragione, onde visualizzare un bel segnale sullo schermo 
dell'oscilloscopio, ho adoperato l'uscita del noisemeter, che рид essere usato come amplificatore cali- 
brato. Un esempio del segnale demodulato si puo intravedere sullo schermo dell'oscilloscopio nelle foto 
di Figura 16 e Figura 17. Ho adoperato anche l'oscilloscopio perché il Radford ё un voltmetro a vero 
valore efficace, e avrebbe potuto fornirmi un massimo di tensione laddove in realtà l'ampiezza picco- 
picco del segnale rivelato non era massima. Con l'uso del noisemeter e dell'oscilloscopio ho potuto con- 
trollare volta per volta che il massimo segnale rivelato (Vpp) coincidesse con la massima deviazione 
dell'indice dello strumento. 

Ad essere rigoroso avrei dovuto adattare l'impedenza di uscita dell'oscillatore modulato (500) all'im- 
pedenza della piattina, che si aggira intorno a 3000. Ho deciso di non farlo perché l'adattatore d'impe- 
denza fornito insieme all'oscillatore modulato, essendo passivo, riduceva di molto l'ampiezza del se- 
gnale generato. Il ricevitore ha comunque funzionato bene anche senza adattatori, segno che il disadat- 
tamento del circuito era trascurabile. 

Nella Tabella 1 ci sono tre colonne, ed ogni colonna si riferisce alla misura di un esemplare del diodo 
indicato nella corrispondente riga. Questo perché, laddove il portafogli me lo ha consentito (alcuni di 
questi diodi sono piuttosto costosi) ho acquistato tre esemplari dello stesso diodo, sulla scorta del fatto 
che dei sei diodi 1N82A che avevo, soltanto tre hanno funzionato a dovere, mentre soltanto due erano 
utilizzabili come rivelatori. Ho rieseguito le misure per рій di una volta, ed i valori riportati sono da 
intendersi con una "precisione" (accuratezza) di 0.05mV, у in più о in meno. 

Le misure riportate mi sono servite quindi per vedere quali tra i diodi provati mi fornisse, nelle stesse 
condizioni degli altri, un segnale rivelato pitt ampio; non si deve quindi andare a guardare il decimo di 
milliVolt in più о in meno. Inoltre può essere accaduto che, per i diodi dei quali ne ho acquistato un solo 
esemplare, me ne sia capitato uno un ро’ sordo, ma поп ё detto che questa sia una prerogativa di quel 
particolare modello di diodo. 

Dopo aver eseguito le misure ho guardato la tabella, ed il vincitore come miglior diodo rivelatore si ё 
rivelato essere il... SMS7630-001! Meno male, dovrei dire, perché l'IN23A, l'MA423A e IIN405A costano 
15 euro l'uno! L' SMS7630-001 invece mi costato solo 1 euro. In realtà questo era il risultato che speravo 
di ottenere, perché dimostra che, per realizzare un'ottima galena, possono andare bene dei diodi di 
moderna concezione, e che quindi non si deve andare alla ricerca di chissà quale esoterico surplus da 
chissà quale negozio e/o fiera. 


ists Segnale rivelato [mlz 
primo | secondo | terzo. 
INGA ово | os Е 
AAT. 035 | 035 | 030 
0002355 | 10 | 0357 А 
ND4991 100 | 097 > 
SME7630000 | 150 | 150 > 
ARYSD оз | 00 | o3 
ВАТТ7-0ї 7 T 7 
AAT 010 | 015 | om 
OA95 010 | 010 3 
TNO 0 T 2 
INGIS 715 = : 
IN76A 080 - 5 
INBA 080 : 
MABA | 070 B = 
ТАЙБА 087 - т 


Tabella 1: Misure del segnale rivelato con i diodi, 


Guardando poi i datasheet dei diodi della Tabella 1 risulta chiaro perché 'SMS7630-001 sia il migliore: 
è quello che presenta la рій bassa tensione di soglia, ma anche la più bassa tensione inversa! Cosa che 
mi ha costrelto ad aggiungere un 1N4148 in parallelo all'uscita. Ho aggiunto questo diodo dopo aver 
fatto “il servizio fotografico" alla radio, ed ё per questo motivo che non ё presente nelle foto. 


4. Taratura e messa a punto 


Per poter sintonizzare tutta la gamma FM 
bisogna eseguire una piccola taratura 
agendo sul trimmer tubolare. Per fare ciò 
ho aperto la scatola da uno dei lati, come 
in Figura 21, ho collegato l'uscita dell'oscil- 
latore modulato ad un filo di un metro. 
circa, che poi ho avvicinato all ‘antenna. 
Dopo aver impostato lo strumento per ge- 
merare un segnale modulato di SAM Is, con 
il condensatore variabile tutto chiuso, ho 
avvitato il trimmer con un tubetto di colla 
termica, per non toccarlo con le mani, fino 
ad ottenere il massimo segnale in cuffia. Il 
ricevitore ё соя tarato e “pronto all'uso”. 


Figura 21: Taratura del ricevitore. 


5. Prova d’ascolto 


Usare la radio è molto semplice; basta montare l'antenna come per esempio in Figura 6, collegarla alla 
radio avendo cura di posizionare in orizzontale il cavo di discesa, cosicché non possa fungere da se- 
conda antenna, calzare le cuffie e ruotare il condensatore variabile. Separare le stazioni interferenti ё 
sempre possibile grazie al sistema di accoppiamento tra la bobina d'antenna e quella di sintonia, che 
permette di posizionarle anche ad angolo retto e ad una distanza di ben 5em, come ё possibile notare 
nelle foto di Figura 22 e Figura 23. 


Figura 22: Esempio di accoppiamento lasco ottenibile Figura 23: Esempio di accoppiamento minimo otteni- 
tra le bobine L1 e L2. bile tra le bobine L1 e L2. 


risultati ottenuti variano molto in base alla posizione del radiotecnico rispetto all'antenna ed all'instal- 
lazione del dipolo ripiegato. In ogni caso con l'antenna montata nella mia stanza sono riuscito a ricevere 
un paio di stazioni, la рій forte delle quali aveva un'ampiezza di circa GOmV,, Con la stessa antenna 
sono riuscito a ricevere quattro stazioni collegando al posto delle cuffie un amplificatore. Con un'instal- 
lazione migliore, sul balcone, sono riuscito a ricevere cinque stazioni, tre delle quali ben udibili. 

Chi non ha gia sperimentato con una radio a galena non pud immaginare la gioia di poter ascoltare 
delle stazioni in lingua italiana, a qualsiasi ora del giorno e senza il bisogno del classico impianto an- 
tenna-terra. Un'antenna lunga almeno 10 metri ё spesso difficile da installare, mentre una buona presa. 
di terra ё spesso impossibile da trovare, e puntualmente costringe il radiotecnico a posizionarsi in un 
punto scomodo della propria abitazione sia durante le sperimentazioni che durante le sessioni d'ascolto. 
Con un'antenna compatta come il dipolo ripiegato, che include anche la presa di terra, la radio a galena 
diventa un'oggetto portatile, come in effetti lo ê sempre stato il circuito del ricevitore in sé. Sperimentare 
con le VHF può essere sicuramente difficile ma, a conti fatti, credo proprio che i vantaggi ottenuti com- 
pensino ampiamente le avversità con le quali ogni sperimentatore ё chiamato a scontrarsi. 

Con questo non mi resta che augurarvi un buon ascolto con tante sperimentazioni attorno ad una galena 
simile alla mia e alle altre già presentate su questo sito, sperando di esservi stato d'aiuto nel darvi molte 
idee per la realizzazione, e che la mia galena, insieme alle altre, vi abbia convinto ad avventurarvi in 
questa difficoltosa quanto gratificante impresa. 

Per eventuali ulteriori chiarimenti resto sempre a disposizione; potete contattarmi all'indirizzo email 
damiano cirielli@gmail.com. 


Damiano Cirielli, 4/09/2017 
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A note before getting into the crystal radio story. 
After I experimented with the Heathkit CR? crystal radio and built the radio described below, 1 got out my old regenerative radio | 
mada in 1958 and was once again astounded by how much better it performed than even the CRT. | have now come о the conclusion 
that anybody who wants to bull an ulra-simple radio realy should consider my Armstrong "Cryst" Radio fist 


Recently added to my website 


If you are looking to build a little radio that is as simple and as easy to build as a basic crystal radio, but 
performs many, many times better than even the best and most complex crystal radio, | highly recommend 
building my Armstrong "Crystal" Radio. There is a link to the Armstrong Radio project at the very bottom of 
the following crystal radio story. Please scroll down for the link, but invite you to look over the pictures and 
headings to see if there isn't something that might interest you. 


If you are determined to build а tiny crystal radio with no amplification or are just interested in reading about my crystal radio and how 
| built it for its entertainment and especially for its educational value, please read on. 


A miniature, but selective and high performance 
CRYSTAL RADIO KIT 


‘The description of a project intended for advanced science students and hobbyists 
and containing personal and controversial opinions and thoughts that you can skip 
by John Fuhring 


My tiny, but selective and sensitive crystal radio. 


Introduction 
Not long ago | rebuilt and put into operation a Heathkit CRI crystal radio. | hadn't built a crystal radio since | 

put together my first radio when | was 10 years old, nor had | used a crystal set since | was 13. During the 
period of the mid to late 1950s, | owned at least three crystal radios of varying performance. With the Heathkit, I 
пом had a crystal radio that performed far better than any of the radios that | remember using as a kid and once 
again | was struck by the magic of building and operating such an utterly simple and basic radio receiver. 
Suddenly it occurred to me that it might be fun to try my hand at designing and building my own crystal set from 
scratch. Besides that, a former grammar school teacher I'm friends with suggested to me that school aged kids 
would have a lot of fun learning about radio theory if they could build a working crystal radio and he asked me to 
come up with such a radio.. Of course, this strongly reminded me of how, in 1955, my aunt gave me crystal radio 
kit to build and how that experience lead to my lifelong interest in radio and my career in electronics. The 
memories flooded back and awoke in me that desire | think we all have and that is to pass along to others those 
things that have helped us. 


Well, | have given a lot of thought to crystal radios lately and | have concluded that the ultra-simple, very 
poorly performing crystal radios that most teachers have their classes construct are just not worth building. 
Rather than try to force kids who are just not interested іп how their technological world actually works — and 
after all, most of us only want to use technology, not design or even understand it — | think that building a crystal 
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set should be limited to only those students who show a genuine interest in this sort of thing. In my opinion, the 
only students who should build something like this are the kids | call a school's "the scientific elite" (but who 
others would call "the nerds"). I think that building a crystal radio should be done as an individual science 
project, but not as a class project. However, and this is most important, any radio anybody builds should be 
worth building and should at least approach the performance of the Heathkit CR1. 


It soon became my goal to design a low cost, but good performing lille radio that would not only be easy and 
practical to build, but would be something a young person would be proud of and want to keep and use. Of 
course, this applies to adults too, even old geezers like me. So, the following paragraphs will describe the little 
radio | have come up with. Please be aware that because the litle radio is very compact, it requires some very 
careful, precision soldering using a dangerously hot soldering iron. Additionally, winding 7 feet of wire on each of 
two toroid forms is tedious and requires manual dexterity and skill. Because of these difficulties, | am very much 
of the opinion that this little radio is not a project for very young (under 12) kids. You must use your own 
judgment regarding whether or not this project is practical for you or your student(s) to build. 


Design considerations for a simple but good performing crystal radio 

Before | begin the technical phase of this article, please note that | performed several experiments with 
different kinds of wire and different detectors before | finalized the design that | will be presenting. What I'm 
presenting here is how and with what materials and components | think a builder should use for optimum 
performance. 


Here then are my design criteria: 


Апу crystal radio worth building should have good selectivity. That means that you should be able to hear a 
station without the audio of an adjacent station in there too. Of course, the selectivity of any crystal radio is such 
that, if you listen closely, you will always hear a powerful nearby station in with your station, but that unwanted 
signal should be very faint. 


Any crystal radio worth building should have good sensitivity. That means that you should be able to hear 
even relatively distant and weak stations. Of course, crystal radios have no amplification and depend entirely оп 
capturing enough radio energy to operate the earphone to produce sound waves. The radio must have efficient 
tuning coils, tuning condensers and a efficient detector so that the tiny amounts of energy that is picked up by the 
antenna is not wasted or lost in the radio апу more than absolutely necessary. If the radio is designed properly 
with low-loss components, the human ear, with its amazing ability to hear even very low energy sound waves, 
will do the rest. 


Any crystal radio worth building should be in a pleasing enclosure or chassis that makes mounting the 
components easy, makes connecting to the antenna and ground easy, makes it easy to plug in the earphones 
and makes operating the tuning controls convenient. When the project is complete, the builder should have a 
radio that looks like a radio and something (s)he is proud of and proud to show to others. 


Certainly, the Heathkit CR1 fits these criteria extremely well and | think that the little radio | will present on this 
page fits the criteria well too. In some respects, if I may say so myself, my radio fits some of them even better 
than the CR 


An update as of June 21, 2017 

After exchanging some email with a reader, | have revisited my lil project and have rethought some things. 1 
then went in and made some simple modifications and | am extremely pleased with the results. The 
‘modifications work so well, | am redrawing the schematics and the improved version of this radio is what | will 
present. 


Building the radio 


List of parts: 
1) Two each, T80-15 toroid cores. ** 
2) Two each, dual section 335 X 335 PF variable tuning capacitors (670 PF total each). * 
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‘Two each, knob and shaft extension for the above tuning capacitors. 
Four each, 2.5 X 5 MM countersink screws to mount the tuning capacitors, 
One 1N34A diode. 

One piezoelectric earphone (or high Z magnetic earphones) with a miniature phone plug. 

One panel mount miniature phone jack (to match item 6 above). 

One, panel mount RCA type jack. 

One RCA type plug with item 10 wire leads soldered to it to match item 8 above. 

Two each, 6" 20 Ga. colored (red & black) insulated wire leads for the antenna and ground. (Use black 
for ground) 

госта alligator clips. Solder to the end of the above insulated 
ground connections, 

‘Two pieces of 40/46 litz wire each 7 feet long. No. 30 (or larger) magnet wire can be used but 
not recommended. 

One 6" section No. 24 ga magnet wire for the interconnecting link. Litz wire can be used, but stiffer wire 
may be preferred. 

One 24,000 ohm (24K) resistor. A 1/4 or 1/8 watt resistor is recommended to more easily fit in the 
limited space. 

One L1 coil made of 6 turns of litz wire wrapped around a wooden match stick. Cut off unused wood. 
One 12 coil made of 12 turns of litz wire wrapped around a wooden match stick. Cut off unused wood. 
A single pole double pole miniature switch. 

A small tube of RTV type adhesive. Do not use an adhesive that becomes hard because you may want 
o change coils. 

Metal or plastic box to mount the components. 

Antenna 60 + feet or as long as practical and mounted as high up as practic 


ires for antenna and 


is made with the -15 material. Other cores will greatly complicate winding and/or degrade 


performance. Smaller cores may be used, but the number of turns will have to be adjusted. 
*** You can use smaller values for finer tuning. For large chassis projects, conventional 360 PF air variable 
condensers are excellent and will probably give you higher 'Q' and lower signal losses. Ganging the two 
sections of the miniature condensers as | have done gives a greater tuning and antenna trim range. Since the 
tuning of a crystal radio is so broad, condensers ganged this way are still easy to adjust for maximum signal and. 
minimum interference from stations off to the side. 


Total cost of parts will be about $25 -$30. 


CRYSTAL RECEIVER 
SCHEMATIC BY Joss FIHRING 


Crystal radio schematic diagram, 


Notes 


PlipIiwgecjohn org Radios MyRadlos/CRKIvCrystakit hui 


ans 


затоа сума Radio Kt 


I originally wound the coils with No. 30 magnet wire, but was 
dissatisfied with the selectivity and sensitivity. | had never used the 
stuff before, but | knew that a special kind of "woven" mulli-strand wire 
worked best for radio coils operating at broadcast frequencies. Of 
course, I'm talking about litz (German for woven) wire that reduces 
something called the “skin effect." Because of the magnetic field that 
is generated by AC flowing in a conductor, electron flow is forced out. 
to the "skin" or outermost part of the conductor. This is an undesirable 
feature of conductors carrying AC current but at 60 Hz it is hardly 
noticeable. The skin effect gets worse the higher in frequency you go 
and at radio frequencies, it is really bad causing high resistance in 
coils and ruining their 'Q' or "quality factor." Litz wire, because it is 
made of several wires woven together, noticeably increases а coil's 'Q' 
and allows it to tune much sharper. Litz wire also reduces a coil's 
resistive losses, thereby allowing the radio to pick up faint signals. 1 
rewound both coils with litz wire and as expected, noticed a big 
improvement in both selectivity and sensitivity 


Next | experimented with detector diodes to see which kind gave the. 
better sensitivity. Originally the radio used a BAT-46 Schottky diode for 
its detector. | even experimented with biasing the Schottky for 
additional sensitivity, but in the end, | replaced the Schottky detector 
with an ordinary 1N34A point contact diode. In my radio with its 
particular configuration, the old technology 1N34A diode gives 
superior performance, 


| further experimented with with the the radio's selectivity by varying 
the coupling between the two toroid coils. With toroids, itis impossible. 
to get a coupling lighter than a single tum unless you put a coil, а 
capacitor or a resistor in series with the coupling loop. To get the 
maximum selectivity out of one of these radios, itis necessary to have 
fairly ight coupling between the antenna and the tuning toroid coils so 
at first Í tried a resistor and it worked - sort of. When | put a little coil of 
Litz wire (wrapped around a bit of wooden match stick) in series with a 
single linking сой, | noticed a profound improvement to the overall 
selectivity of the set, but not much loss of sensitivity. А second coil 
‘was put in with twice as many turns on its matchstick and one or the 
other is selected by a little toggle switch. When this "larger" coil is 
selected, it very noticeably improves selectivity over the smaller coil, 
but it does cut down a little on the radio's sensitivity. 


The station (detector) tuning coil is tapped 30 tums from the top so 
that 2,000 ohm magnetic headphones can be used without loss of 
selectivity. 


In my radio's present configuration, its selectivity now matches the 
Heathkit CR1, but although very good, it isn't quite as sensitive. 


Suggest layout and building instructions. 
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SUGGESTED PANEL HOLE DIAMETERS AND SPACING 
Measurements are approximate 


All measurements are in inches. 


Steps in building the radio 

First, shop around and pick out a suitable chassis box to put the radio in. A small box such as shown above 
will accommodate the miniature tuning condensers and the jacks for the earphone and antenna/ground RCA 
Jack, however the parts will be crowded as shown in the pictures. A larger box will make assembly and soldering 
‘somewhat easier. A plastic box will make drilling and mounting the components extremely easy. A small 
‘wooden box that could be lacquered and polished might be very handsome. 


‘The two capacitor extension shafts should be filed dawn for an overall length of 0.4 inches with the mounting 
screw cut to 0.48 inches. You can leave them their original length, but the knobs won't be flush with the panel. 


This radio uses two T80-15 toroid cores that are each wound with 7 feet of 40/46 litz wire. Three tums on 
each side form a coupling link between the toroids. The station tuner coil is tapped 30 turns from the top. At 
‘what will be the top of this coil and with an inch of wire sticking out, square knot tie the wire to the toroid (to hold 
itin place) and then begin winding the coil while counting each turn. At 30 turns, stop winding and create a tap. 
Tapping is accomplished by simply twisting the wire for about a half inch. Carefully start winding again and 
continue to wind until all the wire is used up (about 70 more tums). When finished winding, the twisted wire at 
the tap and the wires at the ends of the coils are heated with a soldering iron until the insulation melts and then 
"tin" the wires with hot solder. 


Note that the diagram that accompanies the tuning condensers shows which of the long metal tabs are 
connected to the stator (ground) and the rotor sides of the units. These condensers have 4 trimmers built into 
them, but we will not use any trimmers so ignore (or cut off) their tabs. 


With the photos and schematic as a guide, perform the following: 
4) For the antenna tuning condenser, bend the rotor tabs over at a 90 degree angle and solder them together. 
2) For the station tuning condenser, bend the rotor tabs over at a 90 degree angle and solder them together. 

3) Extend the ground tabs (stators) of the two condensers until they touch and then solder them together. 


the ground bus. 

4) Solder short pieces of bare wire from the outer shells of the RCA and phono jacks to this bus. 

5) Trim the leads to fit and solder one side of the 24K resistor to this bus. 

6) Place the other lead of the 24K resistor into the mounting hole of the ungrounded side of the phone jack. 

7) Trim the leads of the detector diode to fit and place one lead in the same hole of the phone jack with the 
24K resistor. 
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8) Solder the detector diode and 24K resistor leads from steps 687 to the phone jack. 

9) Place the station tuning coil on top of the station tuning condenser and perform the following: 

10) Solder the top of the station tuning coil to the station tuning condenser's rotor tabs. 

11) Solder the bottom of the station tuning coil to the ground bus. 

12) Place the antenna tuning coin on top of the antenna tuning condenser and perform the following: 

13) Solder the top of the antenna coil to the ungrounded lug of the RCA jack. 

14) Solder the bottom of the antenna coil to the rotors of the antenna tuning condenser. 

15) Glue the two toroids to the tops of their tuning condensers as shown. Use a silicone rubber adhesive and 
allow it to set. 

16) L1 With a 4 inch section of litz. wire, wind 6 turns on a wooden match stick and glue them down. Leave 
one end with a long pig-tail and the other end a little shorter. Trim off the excess wood. 

17) L2 With a 4 inch section of litz. wire, wind 12 tums on a wooden match stick and glue them down. Leave 
one end with a long pig-tail and the other end a little shorter. Trim off the excess wood. 

18) Solder the short end of L1 to the "wide" terminal of the switch. No stripping is necessary with litz wire. 

19) Solder the short end of L2 to the "wide" terminal of the switch. No stripping is necessary with litz wire. 

20) Thread the two L1 and L2 long wires through both toroids as shown and bring them out together to the 

center terminal of the switch. Twist them together and solder them on. Remove excess wire. 

18) Solder the other side of the detector diode to the tap of the station tuning coil as shown. 

19) Solder two 3-6 inch pigtail leads on to the RCA plug for the antenna (red) and ground (black) and solder 
alligator clips to their ends. 

20) Connect the alligator clips to a long wire antenna and suitable ground, plug in the earphone and tune to а 
local station. Recheck wiring if you fail to detect a station. 


Refer to the schematic diagram and the photos below to make sure you have wired everything correctly. 
Remember that a schematic diagram is not exactly as a radio is wired, but is electrically correct and actual 
wiring must make all the connections (and no others) as shown. As long as the leads are kept short and if all the 
connections are made properly and there are no shorts to other parts of the circuit, the radio will work It is up to 
you to figure out the best routing and lead lengths for all the connections shown in the schematic. Keep in mind 
that external connections such as to the earphone, the antenna and the ground go to the earphone jack and the 
antenna jack respectively. If you are not familiar with schematic diagrams and how to wire something up using 
such a diagram, this is an excellent project for you to start learning how this is done. 


Finally, the RCA jack and the phono jack normally uses the outside shell connected to ground so that when 
they are bolted to a metal panel, they are at the right potential. If you are using an insulated panel to mount 
these jacks, it doesn't matter if the outside shell is grounded, but | recommended that you connect it this way. 
‘You may notice that the detector diode is shown in the schematic as “forward biased," however, it makes no 
difference (in this case only) which way you connect the diode. 


Tools you will need 
1) Allow wattage soldering iron. A temperature controlled soldering station is ideal, but an ordinary iron will 
work fine. 
2) Avery fine needle nose plier or (better yet) a fine hemostat. 
3) A small wire cutter. 
4) Drill, bits and countersinking tool for cutting holes in the panel. 
5) Screwdrivers to fit the various screws. 
6) Pliers or wrenches for tightening the jack's mounting nuts. 
Do not over-tighten screws or nuts. 
Photos of the completed project in its tiny box 
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Plastic id with all components mounted, The toroids are mounted with a drop of RTV. 
Silicone rubber mounts the toroids quite securely, but allows for future changes. 
Miniature tuning condensers have dual sections, each 335 PF and are ganged for 670 PF. 
‘The long ground tabs of the two condensers are soldered together and make a very convenient 
ground bus that the other components can attach to. 
Also shown here are L1 and L2 which are turns of litz wire wrapped on match sticks. 
This little radio will tune to the LF band below the broadcast band, but | doubt you 
will find anything down there to listen to. 


Looking down with the phone jack at the center bottom and the RCA antenna jack on the top. 
Notice a ground bus runs in the center connecting the two condensers and that the 
other components are soldered to it. 
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tenna tuning on the left, station tuning on the right. 
The toggle switch controls wide or narrow selectivity tuning. 


"The completed project with a RCA plug attaching the antenna and ground. 
T think you will agree that this is a very neat little package. 
The tiny size belies its rather excellent performance. 
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(1) 


(2) 


(3) 


(4) 


(5) 


(6) 


lere's a picture of both my radio and the 
Heathkit CR1 showing their relative sizes 
This is an old photo before the wide/narrow 
selectivity switch was installed. 


works is as basic as i! 
and here's how it all works: 


The setting: 
Imagine that there is a radio station 10 miles away and that it that is broadcasting radio waves at 1,400 KHz. 
Imagine that our radio station is broadcasting hundreds of watts of energy into space and that if we could 
pture just a tiny amount of this energy, it would be possible to hear what was being broadcasted. 

Imagine that we have a crystal radio like the one above connected to a long wire antenna. 


The passing radio wave from our station induces a tiny high frequency voltage on our antenna vire. The 
antenna is connected to the antenna coil (coil on the left of the diagram) with its antenna tuning capacitor to 
the left and below it 


When the antenna capacitor is tuned just right so that the inductance of the coil is matched by the 
capacitance of the tuning capacitor, a tiny current from the antenna flows in the antenna coil to produce an 
oscillating (or varying) magnetic field inside the toroid core on the left. By carefully adjusting the antenna 
tuning capacitor, this oscillating magnetic field will be right in tune with 1,400 KHz and 1,400 KHz only. This 
is important because it helps separate our 1,400 KHz signal from all the others on the AM band. 


The oscillating magnetic field created by currents in the antenna coil causes a voltage to be developed in the 
turns of the link coil through the principle of mutual inductance, The oscillating voltage in the link creates а 
oscillating magnetic field in the right side core the core that has the station tuning coil wound on it. The link 
isolates the two circuits so that unwanted signals are not coupled between them. 


The 1,400 KHz signal that has been coupled to the station tuning coil is contained in a "tank circuit" that is 
made up of the station tuning coil and the station tuning capacitor (shown to the coil's right). 

By carefully adjusting the station tuning capacitor so that its capacitance exactly matches the coil's 
inductance, a so-called tank formed. This tank circuit “resonates” or “tunes іп" the 1,400 KHz signal 
and that means that it further separates our 1,400 KHz signal from all the other nearby signals. We now 
have just the radio signal we want, but we need to do more because it is impossible for our ears to hear 
radio frequency signals. 


То "detect" the presence of the radio frequency signal that is resonating in the tank circuit, the station tuning 
coll is wired to one side of the 1N34 detector diode. 
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(7) The 1N34 diode chops ой the negative part of the radio frequency wave. The detector needs to do that or 
the negative part of the wave would cancel out the positive part of the wave and nothing would be heard. 


(8) When the diode detector chops off part of the radio frequency signal, direct current audio frequency 
undulations are all that are left over from the original radio wave. These direct current audio frequency 
indulations correspond to the sound being transmitted by the station and when the wires of a very sensitive 
hone are connected to the detector, these undulations of direct current cause the mechanism inside the 
earphone to vibrate in step with the undulations and it is those vibrations that we hear as sound. 


Hei 


is a graphical representation of what's going on when a 
radio frequency signal is detected (turned into sound): 


Graphs of the various waveforms seen at the tuner stage (lop. 
two) and at the detector stage. Unmodulated carrier waves are 
also called “continuous waves" and can't be heard by a crystal 
detector except as a kind of a very faint humming noise and a 
Quiet spot on the tuning dial. AM radio stations try to avoid 
sending out unmodulated carrier waves (called "dead air") and 
so this waveform is rarely seen. More common is the 
waveform showing lower frequency sound waves 
superimposed on the carrier wave. 


The thick black line is where the voltage is zero as a carrier 
wave crosses from positive to negative. As shown here, the 
negative going parts of the wave are stopped by the detector 
diode so that positive to zero to positive undulations remain. If 
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you reverse the diode, the direct current undulations will be 
negative to zero to negative, but the same musical tone will be 
heard in the earphone. 


Crystal radios use only one half of a radio frequency's wave 
because full wave rectification is unnecessarily complicated 
and results in reducing the selectivity with litle or no increase in 
sensitivity. 


The importance of a good antenna and ground system 

These radios are not connected to your house's AC power and they use no batteries. A crystal radio has no 
amplifying circuits and yet they output sound and sound is energy. Where do they get the energy to make 
sound? Do they somehow use mysterious and occult “free energy from space" or something goofy like that? 
The energy needed to run these radios doesn't cost you anything directly, but it isn't free or mysterious. The 
energy is from a tiny fraction left over from the hundreds of watts of radio frequency energy a station broadcasts 
out to space. The vast, vast majority of the energy a broadcast station radiates out of its antenna system is lost, 
but a tiny fraction of it may be picked up by an antenna at somebody's house. 


‘Antennas for listening to AM stations can range from tiny "loop" antennas that are extremely inefficient, but 
good enough for amplified radios, all the way to elaborate "long wire" systems dozens and dozens of feet long 
and high up in the air. The general rule was discovered by Marconi over a hundred years ago that the longer 
and higher the antenna, the better itis at capturing some of that energy that is passing by. To capture enough 
passing energy so that it can be processed by the crystal radio's components and then come out as sound 
energy strong enough to vibrate the mechanism inside the earphone, the antenna needs to be as long and as 
high as is practical. Practical is what you have room for and how high you can safely go. Practical antennas can 
be strung between poles located at the ends of a roof or from the house out to a distant tree or pole. It is true 
that antennas longer than 60-100 feet and higher than 25 feet do capture more energy, but things soon get very 
difficult and for very little extra gain at distances and heights beyond what is practical. 


In addition to a really good long wire antenna (as long as is practical as mentioned), this radio must have а 
good ground. Right now, | am using my house's wiring as a ground and it seems to work well. Water pipes, 
when available to connect to, are supposed to work even better. When using house wiring, it would be a deadly 
mistake to connect to anything but the AC ground, so be careful 


Tuning this radio for maximum sensitivity and selectivity 
The trick to tuning this radio is to first locate a strong local station of known frequency and tune it in with both 
the antenna tuner and the station tuning controls. Both controls should be used to peak the signal for maximum 
loudness. Once you have an idea where on the dial your station is located, move both controls to about where 
you guess the weaker station you want to listen to might be. Опсе there, slowly and carefully adjust the station 
tuning until you hear something and then peak it up with the antenna tuning control. You may have to go back 
and forth a few times to get maximum volume with minimum interference from nearby and stronger stations. 


The best time of the day to have fun with these kinds of radios 

During the daytime and during the summer months, about all that can be received with a little set like this, at 
least around here, is the trash in English that the local broadcasters pander to and a couple of Mexican language 
and music stations, but in the evening, electrified layers way up high in the outer fringes of the atmosphere allow 
radio waves to be bent back down to earth so that interesting stations worth listening to, but which are 200 to 300 
(sometimes even more) miles away may be heard loudly and clearly. This long distance "refraction" or bending 
of the radio waves back to earth (a process called "skip") makes it possible to hear these distant stations, but it 
isn't ike listening to the station next door. This "skipping" of radio waves off electrically charged layers in the 
upper atmosphere makes these signals subject to all kinds of things including interference from even more 
distant stations, fading in and out, some strange sounding distortions and sometimes there is even an echo 
effect. These so-called "propagation effects" can be annoying, but if you just wait a few seconds or minute or so, 
the signal generally returns. 


| think that listening for yourself, to hear what Nature is doing to these signals way up in the sky, is part of 
what makes listening to the Broadcast Band at night so interesting. There is a certain randomness to this skip 
that is explained to some degree by solar astronomy and physics. Scientists and engineers all over the world 
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closely monitor our local star and measure it for electrical and magnetic activity. Reports and prediction tables 
are compiled by various scientific agencies and all this stuff is available on the Internet. When you can test these 
predictions for yourself by listening for "skip," you are participating in a scientific observation in your own little 
way. 


Building and operating a crystal radio gives insights into science and technology 

Listening to far distant stations with a crystal radio like this one shows you how ships like the Titanic could 
communicate with other ships and to shore stations hundreds of miles away with nothing more than crystal radio 
receivers. Speaking of the Titanic, two thirds of all the people on her died and only about 700 were rescued, but 
without early radios, very much like this crystal set, everybody would have died. In the 100 years since the 
Titanic disaster, just imagine how radio has connected ships, airplanes, space missions and your cellphone with 
the rest of the world. 


If you make one of these radios and actually put itto use, you will see how, with a good antenna and good 
sharp tuning circuits, individual radio signals can be picked out from the mass of signals out there and a station 
you might want to listen to can be heard from a long way off under the right conditions. For me, this is a very 
wonderful thing, especially when | consider that these radios do not amplify their signals, but use the tiny 
‘amounts of electrical energy that is picked up by the antenna to make sound. Such is the extreme sensitivity of 
human hearing and the amazing efficiency of the circuits, the detector crystal and the earphone, that microwatts 
of power, originally coming from a station hundreds of miles away and landing on my antenna wire, can be heard 
clearly. 


How far we have come 

When you think about it, it seems that such basic radio technology represented by this little crystal radio is 
quite old, but in fact, the first Fleming Valve and crystal radios were invented just a little over 100 years ago. 
‘When my mother was a girl, people were building crystal sets so that they could listen to the wonderful new 
radio broadcasts from the big cities. In a relatively short span of time, the time since my grand parents were 
young in the 1890s to my parent's time, to this very moment, consider just how far we have come with radio, 
television, GPS, cell phones, satelite broadcasting, wireless Internet, interplanetary missions to space and So 
much other allied radio technology. 


A totally irrelevant comment. 

1 know that the following is irrelevant to this article, but 'd just like to say that compared to the one tube 
(valve) Armstrong regenerative radio | built in 1958 while in the 8th grade (and without any adult help or 
supervision and the story of which is found elsewhere on my website), both the Heathkit and this little crystal 
radio really suck. It is no wonder that the crystal radio was quickly superseded by valve radios (starting about 
1919 and using Armstrong's designs) even though the early vacuum tubes (valves) were extremely expensive, 
ate up expensive batteries and quickly burned out. Yes, even by 1920 the crystal radio was technically obsolete 
and their owners started to become just a tiny fraction of the listening public that they are today. Nevertheless, 
crystal radios did not completely disappear. They have remained popular all these years and years and years 
because these little radios are easy and cheap to build and they have provided endless hours of fun and 
precious education to uncounted numbers of people over the decades. 


Why you might want to have second thoughts about building this radio 
(These are my personal opinions that you are not obliged to agree with and you may skip down if you wish) 

There is something that should be considered when thinking about having your young people build any kind 
of AM radio and what I'm referring to is the unpleasant realization that, іп many places in the U.S., there is 
absolutely nothing on AM radio that is (in my opinion) good for young, developing minds to listen to. Many lo 
broadcasters pander to the most disgusting right-wing propaganda and Fundamentalist religious crap. Anyway, it 
is my opinion that persons wishing to direct young people into building a simple AM radio should carefully 
monitor their local AM broadcasting for the kind of trash I'm taking about. If the local airwaves аге full of this 
trash, they must ask themselves: would building this kind of a project likely help or harm their young people? | 
think building an AM radio can have the potential to do more harm than good if your area is dominated (as mine 
is) with this sort of trash broadcasting. Now, on the other hand, if you actually WANT your kids to be exposed to 
religious or political propaganda before before their minds are sufficiently developed to resist brainwashing, then 
ignore this warning, 


Of course, this applies to adults wishing to build one of these radios too. Is it really worth the expense and 
especially the effort to build a crystal radio when there is nothing to listen to? 1 did it strictly for the technical 
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azote Crystal Radio Kit 
challenge, but certainly not to listen to local entertainment. 


All this aside, if you decide build this radio or (better yet) my Armstrong "crystal" radio, | think you will have a 
lot of fun and will leam a lot. Just remember that for about the same money you can get a МРЗ player with ап 
FM radio and 8 gigs of memory. While the MP3 player is a better deal, listening to it won't teach you anything 
about electronics. However, the horrible trash that's on AM radio has a well deserved reputation for making its 
listeners stupid and crass while listening to classical music through your MP3 player just might make you smarter 
and highly cultured, but it's your choice. 


Other considerations. 

Finally, there are some serious downsides to building this radio you should be aware of. One downside is the. 
extreme tediousness of winding the toroid coils. Let's face it, few of us have toroid winding machines and putting 
1100 turns (about 7 feet of wire) on one of these cores is time consuming and boring with many a tangled wire. 
Mounting the tiny components wasn't all that difficult because the plastic box lid was very easy to drill, but it was 
fine work and time consuming. The most serious downside is the very fine and very careful soldering that must 
be done to connect up all the very tiny parts. If I would have chosen a larger box to put everything in, the 
soldering wouldn't have have required so much patience and expertise, but it would still be, in my opinion, 
beyond the skill of most middle school (and younger) kids to do except under the most close and individual 
supervision especially when you consider that the young person would be handling a hot soldering iron that 
could burn him/her badly if mishandled 


A final word. 
I have to admit that with the exception of the Heathkit CR1 radio, this is the best crystal radio | have ever 

made or used and I'd say the project was а success. I'm sure that people will tell me that there are some ultra 

high performance crystal radios out there that have very sophisticated low loss coils, high quality tuning 

acitors and superior detectors with that could outperform this and the CR1, but | have no desire to go to the 

trouble to try to build them. 


By the way, if you build a crystal radio based on what has been presented here, please drop me a line and. 
describe it to me and, if you can, attach some pictures. I'd sure appreciate it if you would tell me how much you 
like the radio and how it performs for you. You can write me directly at my geojohn.org mail address. Be sure to 
look over my story of the Armstrong "Crystal" Radio before you decide to build this or any crystal radio. 
Good luck. 


The End 


Having arrived this far, obviously you have a superior attention span and reading ability that far exceeds 
that of the. 
majority of web users. | highly value the opinion of people such as yourself, so | ask you to briefly tell 
me: 
Did you enjoy this article or were you disappointed? 


Or you can contact me by E-mail directly if you have any questions or comments. 


If you liked this article, perhaps you would like to read about the radio my radio is based on. 


The high performance Heathkit CR1 crystal radio 
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злое Homebrew 19205 Crystal Set 


Homebrew Galena Crystal Set 


Enjoying a 1920's radio experience 


Ever since my youth, I have been attracted to crystal radios 1 had seen pictured in old books. There is a special 
appeal about a device, however primitive, that can pull in radio voices and music through the air from many 
miles away without batteries or electrical power of any kind, just an antenna and a ground, 


That explains my immediate attraction to this little homebrew crystal radio with galena detector found at a swap 
meet. It was built into a deep cigar box using a heavy paper roll as a coil form. The coil form measures 4 1/4 
inches long with 3 3/4 inches outside diameter, The coil itself consists of 99 tums of solid double-cotton covered 


wire tapped every 9 turns. Those taps are fed to ten smooth-head screws that make up the tap selector switch 
contacts, 
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anogore Homebrew 1920s Crystal Set 


Repairs. 
As with all older electronics, the first repair is a good cleaning, making sure the solder joints are in good shape, 
and applying a bit of deoxit to all moving electrical contacts, in this case the ten-position tap switch and the. 
crystal holder. 

The top of the cigar box had been removed and apparently lost over the years. The cover had been fastened with 
а small nail which was still on the box. I made a top cover from another old cigar box lid. 

The galena crystal was potted in Wood's metal that had separated into two pieces. Quick work with a soldering 
iron solved that problem. I cleaned the galena surface with rubbing alcohol as recommended in older articles. I 
then measured forward and back resistance ratios of the galena-and-cats-whisker diode. While there is a 
signifcant difference between forward and back resistance readings on an ohmmeter, the ratio was nowhere close 
to that of a modern germanium diode, thus limiting the efficiency of the crystal. 


A 19205 experience 
1 hooked up the set to my 80 meter dipole antenna and listened to the two local AM stations with adequate 
volume using my equally old but very efficient Baldwin headphones. I could find sweet spots with the "cat's 
whisker" on the galena crystal that worked reasonably well. However, connecting a IN34A germanium diode in 
series with the headphone lead to the galena crystal made a major difference. I could see why the introduction of 
fixed germanium diodes quickly ended the era of the galena and cat's whisker detector. 


Crystal set schematic showing similar set with 7 position switch and coil taps 
(Source: The Radio Amateur's Hand Book by A. Frederick Collins, 1923 
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anazois Homebrew 1920s Crystal Set 


aerial 


Тропе switch 


binding post 


crystal detector 


groun: 


earphone 


The ten-position tap switch enabled good separation in tuning of the two local stations which are 370 KHz apart. 
At night I was able to also comfortably listen to a some distant stations with strong signals. 

Табо tried a very long wire antenna but found the volume to be about the same as with the 80 meter dipole. 
Living the experience of a 1920s listener was the fun part. My hat is off in tribute to the quality work of the 
unknown builder of this very nice litle set. 


Information sources 
The internet has lots of good sources on building crystal radios with modem parts. Here are a few: 
"Build A Crystal Radio" from The Stay Tuned Website 

"Simple Crystal Radio" from techlib.com 

Building a crystal radio out of household items" from seitoys 

“Quaker Oat Box Radio Project" from The Xtal Set Society 


8240; 


An Altec Lansing A-324A Amplifier was the previous item on the bench. 


back to the BA Pix Homepag 
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CRYSTAL SET 
CONSTRUCTION 


SIMPLE INSTRUCTIONS FOR MAKING } 
NINE CRYSTAL SETS 


by B. B. BABANI 


There is to-day a marked revival of interest in crystos 
receivers, and this book has been specially prepared to introduce 
the home constructor to the design and building of the varlous types. 
The text is simple and free from technicalities, so that even the 
young reader may confidently embark on the construction of any of , 
the receivers shown. 
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FIGI SYMBOLS USED IN THE CIRCUITS DESCRIBED. 


1. Aerials. 


One of the essentials for satisfactory reception with crystal sets is an efficient 
aerial, Four different types are suggested and are shown in Fig. 2. 

There are several important points to be noted when erecting an aerial for 
а crystal sel. 

4L) Sec that it is suspended as high as possible and is not screened by tall 
buildings, obstructions, etc. 

(2) The aerial itself and the lead-in from the aerial must be adequately 
insulated, Be sure that the porcelain or plastic insulators do not permit the 
serial or lead-in to touch the building, tree, or post from which they are 
suspended. The lead-in should be brought into the house through an insulated 
tod. 


`3) It is exceedingly important to use insulated copper wire, either single 
ог multi-stranded, for both the aerial and the lead-in, 


2. Earths. 

An adequate and efficient earth contributes to the good. Рабтан of any 
well-designed crystal set and Fig. 3 shows the best metho 
efficient carth where there is a garden or patch of ground а 
distance from the receiver, 

Obtain a 3-ft. length of 3-10. galvanised iron pipe and at one end drill a 

hole right through, Insert a bolt with spring washer and locking nut in the hole. 
Connect the earth lead-in wire to the bolt; the other end of the lead-in to the 
tarth connection on the receiver. Leave both ends of the pipe open. Insert 
the end opposite the boit into the ground vertically unti only Jn. are showing 
above the surface of the surrounding earth. 

Itis important to see that the surrounding ground is kept damp, if necessary 
Hie queasionally pouring a pint or two of water down the open projecting end 


[i M ‘copper earthing rods with a pointed end for easy hammering 
into the carth are sometimes obtainable from radio dealers. 
PE а garden not be Я M алу isa cold иза pipe 
m а rising main. Simply very lightly ipe at of 
тар and wind the copper wire earth lead-in round the fled part and cover the 
ıt with insulating tapo, 
Үп no circumstances should a gas pipe be used for an earth. 


3. Crystal Detectors. 

Most radio dealers can supply very efficient permanent or semi-permanent 
crystal detectors of proprietary makes. However, there are always availehte 
quite a numberof ex-Government surplus units which are called crystal valves 
and, though these were originally designed for а very different use in service 

equipment, they are easily adaptable and will give extremely efficient results 
used in circuits designed for them. То enable the constructor to purchase 
tuitable types for this purpose—and they cost very litte the following ist 
gives the Government reference numbers. 
CV 101, CV 102, CV 103, CV 111, CV 112, CV 113, CV 226, CV 241, CV 246, 
CV 247, CV 253, Cv 291; Cv 351, CV 361, СУ 364, CV 367, CV 727, СУ 745, 
and CV 1785. 

One of the satisfactory proprietary makes of this class of crystal detector 
isthe BTH CS7A, which, incidentally, isthe commercial equivalent of the CV 253. 

For all these Government types, one connection shouid be made to each 
‘end by arranging a holder to fix them into or by carefully soldering the appropriate 
Connecting wires to each end, 
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4 TOf HOOPS, EACH DRILLED WITH TEN RADIAL HOLES. 


JOINED AS SHOWN TO LEAD-IN 
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4. Coils, 


In Fig. 3 two methods are shown of fixing the coil to the chassis, However, 
the ingenious constructor may evolve another arrangement, 

"The important thing to remember is that the coil should be fixed so that it 
is completely insulated from the metal chassis that may be used. 

It js also important to remember that if a metal chassis is used, one must 
seo that all components and wiring, with the exception of earth connections, 
are adequately insulated from this chassis so as to make sure that no short 
circuits take place. It is recommended that ali crystal sets should be built 
оп a panel, and that both panel and chassis should be of bakelite, paxolin or 
Perspex, as these three materiais are efficient insulators in themselves. 


5. The Beginners’ Crystal Receiver. 

The popularity of the crystal receiver among beginners is undoubtedly due 
to the very modest outlay necessary, and the ease with which such receivers 
may be built, It is aot always appreciated that, to obtain worth while results, 


HET SHOWS METHOD, 777 
(OF TAPPING COILS 7 


MORIONTAL MOUNTING 
VERTICAL MOUNTING 


COM MOUNTING METHODS 


баг more care in avoiding losses is necessary than with a three or four valve 
receiver. One reason for this is the fact that the crystal receiver can offer по 
help by way of amplification and it is therefore dependent on an efficient aerial/ 
earth system, low loss design within the receiver itself, and the use of sensitive 
headphones.” The experience gained is well worth the time expended since, 
when more ambitious receivers are attempted, the constructor will remember 
the benefits gained by efficient construction and installation with the result thar 
each receiver attempted will be an instrument capable of giving а first class 
performance, 

Losses within the receiver itself may be considerably reduced by efficient 
il design. Unfortunately, selectivity is a factor which must not be overlooked; 
it is this factor which governs the sharpness of the tuning and permits the separa- 
tion of adjacent powerful stations, The greater the selectivity, the greater the 
ease with which signals may be separated; but at maximum selectivity the 
received signals are at minimum strength. In Fig. 4, the coil is tapped at four 
points, which enables the best point between selectivity and sensitivity to be 
chosen. The nearer the aerial tap to the earth end of the coil, the greater the 
selectivity, Тһе pre-set condenser CI also aids selectivity; at minimum capacity 
the selectivity is high, and vice versa. 

Used in conjunction with the coil taps, the constructor should have no 
Aifficulty in selecting a condenser setting and tapping point which permit the 
"eeption of strong signals and at the same time effect the required separation 
of powerfui stations. 

The coil is constructed on a former 3-й. diameter x 2-in., and consists 
‘of SÛ turns 36 S.W.G. enamelled wire close wound and tapped at every tenth 
turn, These taps are brought out in the form of loops twisted firmly зо that 
there is no actual break in the winding continuity. After completion the 
winding may be painted with Durafix to int any movement, and the taps 
and two tree ends cleaned with emery cloth to remove the enamel. The layout 
and wiring is shown in Fig. 4. The headphones should have a resistance of 
tome 4,000 ohms or more and should be of reputable manufacture. Any of 
ke serials previously described are suitable for use with this receiver. 


C2 .0005 variable condenser. 2 oz. 30 S.W.G. enamelled copper 

Ci 10002 pre-set condenser. ^ wire. 

C3. 2001 mica condenser. 1 Cou former 3-in. dia. x 2-0. 

T Crystal detector, semi-permanent 1 Ebonite or Bakelite panel б-п. х 
pattern. ‘Sein, x jin. 


4 terminals, connecting wire, etc. 


©. Frame Aerial Receiver for Local Station use 
on Medium wave bands. 


This receiver was specially designed for constructors who are withi 
5 to 10 miles of а powerful station and who have no facilities for constructing 
а good outdoor aerial, 

"The frame itself consists of two 2-in. x 4-in, square section wooden rods 
cach 36-in. in length. These are placed together at their centre line to form a 
cross: they are fastened by a nut and bolt and these in turn pass through an 
‘upright piece of wood j-in. x l-in. section 2-ft. in length. | This upright support 
is then screwed into a baseboard 8-in, х 8-in, х l-in, thick. At each of the 
arms of the 36in. cross а d-in. strip of pin. square section wood is placed. 
Reference to Fig. $B will give the details of the construction of this aerial 
quite clearly, 

М will be noted that approximately 85-0. of 20 S.W.G. double cotton- 
averci “vire are required for the inductance to cover the medium wave broadcast 
band. The wire should be wound around the four crossbars, thereby creating 
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FIG.4 THE BEGINNERS CRYSTAL RECEIVER. 


а square wire frame, and each turn of the wire should be spaced approximately 
dim. The best way to effect this spacing accurately is to file on the 4-in. crossbars 
а number of small nicks at 4-in. intervals. The two ends of the wire should 
then be brought down on the two terminals which may be screwed into the 
mere baseboard and two leads taken from there to the crystal set itself. 

‘The actual set may be constructed on a small ebonite, paxolin or perspex 
panel 8-in, x S-in. which may be screwed to one side of this base su 
Piece of wood, thereby making the set virtually self-contained except for the 
earphones, Fig. 5A shows the circuit of the receiver. 

To obtain the best results with this receiver, the aerial should be rotated by 
hand until the signals become loudest. 


permanent crystal detector. 1 pair of high sensitivity earphones, 

Ci 1.0005 mfd. variable condenser. — 85-1. to 90-1. of 20 8.W.G. double 

Ç2 1.0005 mfd, fixed condenser. cotton covered wire, (S0z.) 

T condenser dial marked 0 to 100 or Sufficient connecting wire for wiring 
0 to 180, Purposes. 


7. Long Distance Receiver. 


This receiver bas been specially designed to achieve high sensitivity. With 
a sufficiently good outdoor aerial effective reception has been obtained up to 
150 mil 

The circuit is quite straightforward, as can be seen from Fig. 6 and the 
оту special point is in winding the сой LL 

This coil consists of а 24-1. diameter former on which are wound a total 
9191 tums using 24 S.W O. double cotton wire, Starting at one end, tap every 
two turns until there are eight taps; wind a further 15 tums and tap; then 
а further 10 turns and tap; finally, add 10 turns to end the winding. The wire 
should be close wound, йе, with tums touching. 

To obtain the best results, the two crocodile clips A and B should be tried 
оп the various cail taps until the loudest reception is obtained. It may be 
found in use that the loudest reception of any particular station causes anothet 
station to be heard at the same time; саго should, therefore, be taken to select 
the appropriate tapping point to separate any two powerful stations that may 
interfere with one another. 


4 oz. 24 S.W.G. DCC copper wire. 1 Permanent crystal detector. 
Coil former 2}-in, dia, x 3-in, C3 .001 fixed condenser. 
21-2 single variable condensers 1 pair of high sensitivity earphones 
00035 mfd. (preferably between 4,000 ohms 
2 Condenser dials marked from and 8,000 ohms impedance), 
0 to 100 or 0 to 180, 2 Crocodile clips. 


8. High Gain Receiver. 


This receiver has been designed to give good reception up to 50 miles distance 
from any normal power broadcasting station in the medium band. It is а very 
selective circuit and will therefore enable the user to separate closely situated 
stations. 

It will be noticed in the circuit (Fig. 7) that the variable condenser СІ, has 
an on/off switch SI to throw it out of circuit if necessary. It is used to increase 
the selectivity of the receiver and, in operating, it should be tried with this 
condenser either in or out of circuit on the various tappings on the coil L1. 

L1 consists of 90 turns of 22 S.W.G, double cotton covered wire wound 
on а 2-in. diameter former and tapped every ten tums. L2 separately wound 
on а 2-in, former, consists of 90 tums of 22 S.W.G. double cotin oo arod 
wira, also tapped as Ll The components required are given on paga 3 


FIG. SA FRAME AERIAL CRYSTAL RECEIVER 


weary BASE 


FIG, SB. DETAILS OF FRAME AERIAL 
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FIG.6 LONG-DISTANCE CRYSTAL RECEIVER 


CI-2 Single variable condensers 1 Pair of high sensitivity earphones, 
Ea Sono SWO DOCU 

2 Dials for variable condenser 
marked 0 to 100 or 0 to 180. 


1 Permanent crystal detector. 
C34 001 mfd, fixed condenser. 


9. Migh Selectivity Receiver. 


‘This circuit (see Fig. 8) is for use in high saturation strength areas where it 
desired to separate powerful stations. The circuit is not complicated and. 
extremely effective. 

Tt will be noted that C1 and C2, cach 00035 mfd, capacity, are 2 gang unit. 

The only special ppoint in this set is the design of coils LI, 2 and 3, which 
‘are constructed as follows: 1.1, 60 turns of 22 S.W.G. double cotton covered 
wire on a3 x 4 inches former tapped every five turns; L2, 15 turns of 22S. W.G. 
double cotton covered wireon а 3 x 6 former; and L3, 85 tums of 22 S.W.G. 
double cotton covered wire wound on the same former as L2, the two windings 
being separated by approximately 4-in. (see Fig. 8). 

Note that the aerial lead is brought down to one of the tapings on wire L1, 
This should be tried on each of the tapings and the one giving the required 
selectivity should be used. 

и aaa ее 

fd. i-permanent crystal detector. 
2 3-in. formers for coils L1-2.3, 
$ oz. 22 $.W.G, DCC, 


10, Battery-alded Crystal Receiver. 

Fig. 9 shows a design which utilises a 9-volt grid bias battery to improve 
performance. 

The charge built up in the .02 mfd. fixed condenser is changed to a positive 
current when it passes through the coil LI. This, in turn, is superimposed on 
the posit ive charge that is commencing to be rectified by the crystal detector 
and thereby increases the signal strength. 

Coil LI consists of a 4-in. diameter former wound with 85 turns of 24 S.W.G. 
double cotton covered wire tapped at 5, 25, 45 and 65 turns from the earth end. 
‘The earth end and these four taps are brought out to five small sockets and the 
connection from the earth is taken to a small socket, The Plug should be tried 
in cach of the five positions to find which one gives the greatest signal strength, 

The 9-volt battery is connected across the .02 mfd. condenser and special 
care should be taken to see that the battery is connected correctly, i.e., negative 


Ле to earth. 
P Permanent crystal detector. C3 Fixed condenser .02 mfd, 
14-2. dia. x 3-in. former. 1 pair of high sensitivity headphones. 
8 oz. 20 S.W.G. РСС copper wire. 1 Chix plug. 
CI Variable condenser .0005 mfd. 5 Clix sockets. 
C2 Fixed condenser .005 mfd. 1 9-volt grid bias battery. 


II. Medium and Long wave band Recelver, 


This set has been designed for reception on two wave banda. 

Care must be taken in winding the coils Lt, 2, 3 and 4, These are wound 
оп а single 3-1л. diameter former. Li consists of 30 turns of 28 S.W.G. DCC 
tapped at 8, 16 and 24 turns. L2, 60 turns of 32 S.W.G. DCC. L3, 40 turns of 
28 S.W.G. DCC, and 14, 80 turns of 32 $.W.G. DOC. All are close wound 
and are separated from each other as follows: bhatween LI and L2, 3/164п.} 
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FIG.9 BATTERY-AIDED CRYSTAL RECEIVER 
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between L2 and L3, 1-in.; and between L3 and L4, 3/16-in. See Fig. 10. 


С1-2 single variable condensers СЗ .001 mfd. fixed condenser. 
.0005 mfd, 1 Pair of high sensitivity earphones. 
2 Variable condenser dials marked 1 in. dia. x Sin, former. 
0 to 100 or 0 to 180. 202 of both 28 and 32 S.W.G, 
1 Clix plu, double ‘cotton covered wire to 
ix sockets. make these 4 coils, 
S1 Single pole double throw switch. 1 Permanent crystal detector, 


In use, the plug should be tried in each of the three sockets to find the point 
which gives the best results. The switch is used as a wave band change switch. 


12, Ultra Sensitive All Wave Receiver. 


The receiver shown in Fig, 11 is for long distance reception. Tt is a novel 
circuit and, though apparently complicated in construction, it is really very 
simple to assemble with the minimum of tools and labour. 

It will be seen from the circuit diagram that there are two banks of sockets, 
five black and six red. When using this set the appropriate black and red plugs 
should be inserted in whichever of the similar coloured sockets give the best 
results, The coil is quite easy to construct and consists of a primary winding 
which is inserted at the earth end of the secondary winding. For the medium 
Wave band, the secondary winding L2 consists of $4 turns of 20 S. W.G. enamelled 
от cotton covered wire, This сой has four taps in addition to the starting point 
and the end connection, and these taps are taken at six turns, 14 turns, 27 turna 
and 40 turns from the earth end. The taps are taken out and a connection if 
made to an appropriate socket, as shown in the diagram, 

The coil is wound on а 3-in. diameter former which may be a paper tube, 
bakelite, paxolin or perspex, and spacing is approximately 17 turns to the inch. 

For short wave work down to about 30 metres, L2, the secondary coil, will 
consist of the same diameter former wound with 15 turns of the same gauge wire, 
the four taps being taken at 3, 6, 9 and 12 turns from the earth end. 

LI, the primary coil, is used for both wave bands and consists of 11 turns 
of similar gauge wire to that used for L2, wound on a 2-in. x l-in, former, the 
winding to be spaced the same as L2. The coil is then inserted at the earth end 
of whichever secondary coil L2 is being used. 

‘The crystal detector may be one of the semi-permanent types freely available 
to-day: the old-fashioned cat's whisker pattern; or one of the silicon permanent 
detectors which are sold by many surplus dealers. 

‘The ‘phones should be of a standard type 4,000 ohms impedance although 
“phones of other values will probably operate quite satisfactorily with this 
powerful receiver. It should, however, be stressed that the better the head- 
hones used, the more satisfactory the reception. 

Coils for other wave bands may be experimentally designed by the con- 
Structor, remembering that four tappings are advisable for the secondary coil L2. 

A long aerial is very desirable with this receiver, placed as high as possible. 
It is recommended that а minimum length of 70-ft. be allowed, to include the 
aerial and lead-in. 

The values of the components are shown in the following components list. 
The constructor should experience no difficulty in obtaining excellent resulta 
from this cleverly designed receiver. 


CI 0005 variable condenser. 11b. 20 S.W.G. enamelled or DCC 
C2 002 fixed condenser. copper wire. 

T semi-permanent crystal detector. 6 red wander plug sockets, 

1 coil former 3-in. dia. x 4j-in. 6 black wander plug sockets. 


1 coil former 2.in, dia. х l-in. 3 red and 1 black wander plug. 
Headphones, «оны, nnecting wire 


FIG. И ULTRA-SENSITIVE ALL-WAVE CRYSTAL RECEIVER 
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FIG.l2 ADVANCED CRYSTAL DIODE RECEIVER 


13. Ап Advanced Crystal Diode Receiver. 


‘The modern crystal diode of the radar type does not require any adjustment. 
and thus has a distinct advantage over the ordinary crystal detector which needs 
delicate adjustinent—even the semi-permanent typo- 
Such crystals are now obtainable on both the regular and the surplus 
arkets, and a popular type is the B.T.H. CS7A silicon crystal (also coded 


253). 
rather different circuit from the usual crystal set arrangement is needed 
4o sult dhe characteristics of a, diode. The 


tuning condenser and the 
reflected load of the crystal, i 


qual to the sum of the aerial series resistance and the coil R.F. resistance, and 
the method in which the crystal is tapped into the tuning coil, and the exact 
i tu: to any required signal, must depend 


and (theoretically, not practically) a matching transformer between the diode 
and the headphones; but in practice it will be found that a receiver using standard 
parts can be built up to give very good results under liti 

It has been shown already that the tuning of the receiver depends to a great 
extent on the characteristics of the aerial, and а 000$ mfd. variable 
capacitor is shown in Fig. 12 as the tuner, the constructor must be prepared 
to experiment with different capacitance values until the required station is 
tuned in. The range of reception given by the receiver is quite good, if a really 
long and high aerial and a good earth connection, ага used; but no more than 
thelocal station signal can be expected, and the tuning therefore must be adjusted. 
te suit the station frequency. 

Jt must be mentioned that the headphones are shown parallel connected. 
High resistance headphones of the 4,000 chm type must be used, and if two of 
these are connected in parallel rather than in the more usual series method, they 
will provide a roughly accurate match to the crystal. If more than one pair of 
headphones are to be connected in, then the pairs of headphones may be left 
series connected in the usual manner, the sets of headphones being connected 
in parallel. 

‘The capacitor across the headphone terminals completes the crystal В.Р. 
circuit, and any value between about 0.001 and 0.005 mfd. will serve. The higher 
capacitance will, of course, by-pass some of the higher audio frequencies, 60 


з 


that if good steady reception is obtained some experiment with this condenser 
is also worth while. 
CI, 0005 mfa. variable condenser, М.К. CV 253 Crystal diode, 
CZ, 005 mfd. fixed condenser, Coil former Itin. dia. x 44-in, 
402, 26 S.W.G. enamelled copper wire, 

Coil details are as follows: 150 turns of 26 S.W.G. tapped at 20, 25, 30, 
35, 40 and 45 turns from the earth end. At cach tapping-point the wire should 
be twisted up into a loop and the winding then continued without breaking the 
wre: when the coil is completed and the ends anchored the tapping loops ~an 
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Fun Projects fer the Experimonter 


FREE-POWER AM RECEIVER (P,E) 


This project uses a strange way to get its power. It uses power “extracted” 
from the tuned station to give to the amplifier transistor. With a reasonably 
strong applied modulation envelope, this type of detector produces a strong 
demodulated output. 


Naturally, the closer you are to a strong station, the more current your radio 
will be able to supply. 


For best results, you must do everything possible to deliver a strong signal to 
the transistor detector. We recommend a good antenna and ground, the lat- 
ter preferably being made to a water pipe or solid external ground composed 
of a pipe driven at least 5 feet into moist earth. This is important for ensuring 
maximum signal pickup. 2 


If you have plenty of space available, the longer the antenna (up to about 100 
feet), the better the results. 


Figure 1 shows the schematic diagram of the Free-Power AM receiver. Ob- 
serve that the heart of the circuit is a germanium transistor that works as а 
detector and audio amplifier. 


Components placement on a terminal strip used as a chassis is shown in 
Figure 2. The terminal strip can be fixed on an experiment board that can be 
constructed using some common tools and materials. 


Q1 is any germanium transistor, such as GE-2 or 2N107. You can find germa- 
nium transistors in old nonworking AM transistor radio receivers. Nonworking 
АМ radios can also supply the variable capacitor and the loopstick (ferrite 
rod). 


Earphone must be a high-impedance crystal type. Low-impedance earphones 
don't function in this circuit. 


Project 7 Free-Pewer AM Receiver 


Figure 1 


Fun Projects fer the Experimentor 


Parts List — Free-Power AM Receiver 
Q1 -NPN or PNP germanium transistor - see text 
XTAL - Crystal earphone 
L1 — -Loopslick - see text 


СУ - 365 pF variable capacitor - see text 


Ri - 12,000 ohm, 1/4W, 5% resistor 
Ci - 1 uF, 25 WVDC electrolytic capacitor 


Ideas to Explore 
To learn more about the circuit: 


ө Replace L1 by 15 turns of No. 28 wire, wound on a ferrite rod, to 
tune short-wave stations. 


ө By replacing Q1 with a germanium diode and removing R1 and C1 
you'll transform this radio into а simple crystal set. 


© Alter RI in a range between 4,700 and 47,000 ohms to get better 
performance, depending on the transistor used. 


ө Replace the transistor with a silicon type, such as the BC548. What 
will happen with sensivity? 


‘Science project involving the circuit and uncommon uses: 


€ Explain how crystal sets function and tell about radio history. If you 
are interested in more radio history, several texts can be found in the 
public library. 


ө If you want to learn more about radio receivers, try to find informa- 
tion about heterodyne and super-hereterodyne types. 
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Strange Apparatus 


Home | Crookes Radiometer | Stormglss | стума set | Theremin | Rum | Gunar | Contact | une | 


Crystal Set 


Many years ago 1 purchased a crystal set kit from Orpheus Radio in Ballarat. The design of the set was based 
0n a 1920's naval radio and featured high-Q spider-web Inductors, a variometer, mica capacitors and a rotary 
Inductance selector switch. It Is one of the best DX crystal sets | have ever owned. The selectivity and 
sensitivity are excellent and with this set I have been able to receive many stations from around Australia and 
south-east Asia. Unfortunately, Orpheus Radio doesn’t seem to exist any more so for the crystal set 
enthusiast wanting to build this excellent radio apparatus, here is a description of that set. For the purist, the 
germanium diode can be replaced with a cat's whisker detector to produce a totally authentic piece. 


Headphones 
Before the construction of a crystal set is contemplated, a pair of high quality high-impedance headphones 
should be obtained. The performance of the crystal set is highly dependant upon the quality of the phones. It 
is possible (and I have done so) to modify a set of standard 600 ohm headphones to produce an excellent pair 
of high-impedance phones. The modifications include complete disassembly of the phones and tediously re 
winding the coils. This is not a job for the feint-hearted but if your sense of adventure extends this far then 
the results can be very satisfying. 
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A sketch showing the layout of the crystal set 
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Schematic of the crystal set 


Circuit Description 
The crystal set incorporates an aerial tuning circult that is quite separate from the main tuning. Altering the 
aerial switch selects an appropriate tap on L1 to bring the aerial circuit in to tune. The 435pF aerial capacitor 
CI will enable the circuit to tune a long aerial. In some cases, it may necessary to reduce the value of this 
capacitor to enable a very long aerial to be brought into tune. 


Following the aerial circuit is the variometer coil L2, used to control the amount of RF coupling to the main 
tuned circuit. As 12 is pivoted away from the tuning coil L3, the amount of interaction (or mutual inductance) 
between these coils is reduced. In this way the amount of energy drawn from the aerial circuit is minimized, 
maintaining sharp tuning of the set. 


The main tuning circuit consists of L3 and the tuning capacitor C2. This circuit is energised via the 
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E How to Buld a Crystal 


aforementioned variometer and some of its energy is drawn off to feed the detector circuit consisting of DI 
and C3. As with the aerial circuit, it is important that the energy drawn from the tuned circuit is minimised. 
This is achieved by the tap selection on L3. For a given detector arrangement, an optimum tap is selected 
using the flying lead and alligator clip. 


Construction 

The coils are wound in the spider-web style and due to the low inter-winding capacitance of this winding 
arrangement, a coll of very high Q results. The details of the former and winding format are illustrated in the 
following sketches. 


Coil winding details aerial loading сой (LT) and tuning coll (L3) - 80 turns of 26g B&S enamelled wire 
with a tap every 8 turns. variometer coil (L2) - 14 tums 
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Rear view of the crystal set 


Aerial coll taps 
The coupling сой (variometer) is pivoted at its mounting bracket to allow the amount of RF coupling to be 
adjusted by the operator. For best selectivity, it should be adjusted for the least amount of coupling possible. 
Increased coupling will provide increased volume but the selectivity of the set will deteriorate markedly. 


"Aerial coll taps 


Operation 
The set requires a substantial aerial and earth system for best performance. It can be a little tricky to operate 
аз several separate tuning operations are required. One operation selects the appropriate station by turning 
the tuning knob and the other tunes the aerial circuit by adjusting the aerial taps. Additionally, the variometer 
and detector tap will need to be adjusted and the correct aerial terminal selected (terminal 1 for short aerials 
and 2 for long ones). АП of this makes for an interesting and challenging pastime. A log book is useful for 
recording the various adjustments so that an interesting station can be revisited at a later date 
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The varlometer set for minimum and maximum coupling 


То operate the set, connect the aerial and earth, plug in the high-impedance headphones, set the aerial tap to 
б and set the variometer for maximum coupling. It should now be possible to find a station using the tuning 
contro! (C2). Once a station is found, reduce the variometer coupling as much as possible while still hearing 
the station. Now adjust the aerial tap to find a peak. When this is found it should be possible to further 


reduce the varlometer coupling and re-tune for best signal. The detector circuit tap should be set as low аз 
possible to provide the best selectivity of the set. 
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Detector set to tap no. 7 


With careful operation of the controls it should be possible to select even quite weak stations from amongst 
the stronger signals. With a skilled operator, the performance of this crystal radio is quite remarkable. 


A Variation on the Design 
When cleaning out my shed the other day I came across a set that I had constructed many years ago. It 
is a variation on the Orpheus design with a small beehive trimmer capacitor used to control the coupling 


between the tuned circuits in place of the variometer. Also, a different approach to the coil winding design 
is used, 


Rear View 
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The small trimmer capacitor is used to couple the tuned circuits. Like the design using a variometer, it is 
adjusted to optimise the trade-off between sensitivity and selectivity 
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ОЛ Radio a cristallo amplfcata -Amplitd crystal set 


Radio a cristallo e dintorni - Le Radio di Sophie - Crystal radio sets 


Ricevitore a cristallo con 
amplificatore 


Un progetto di Luciano Loria 


Si tratta di una classica radio a cristallo per О.М. con sintonia a variazione d'induttanza, (tramite il nucleo in 
ferrite che può scorrere all'interno della bobina di sintonia) con amplificazione del segnale audio rivelato. 

Lo schema elettrico è suddiviso, idealmente, in due parti: la prima, sulla sinistra, comprende il circuito di 
sintonia e di rivelazione; la seconda, a destra, è un tipico amplificatore Darlington (Trl e Tr2 collegati a 
cascata). 

L'amplificazione permette l'ascolto della stazione locale, in auricolare o in cuffia, anche se non si dispone di 
una lunga antenna filare, inoltre, nelle ore serali e con bel tempo, è possibile la ricezione d'altre stazioni radio, 
nazionali ed estere; il collegamento di terra, in presenza di segnali forti, potrebbe causare del ronzio; se ciò 
accadesse si può omettere. 


Schema elettrico 


Componenti 
Amplificatore audio LI = bobina 0/70 spite 
Cl = condensatore 470 pF 
А C2 = condensatore АЕ 
qure, C3 = cendensatore 47 rF 
C4 = condensatoce 1 uF elettr 
CS = condensatore 47 u elette 
Ri = tesistae | Moke 
+ F2 =tesistore 47 Kobm 
RÀ = tesistore 22 аһа 
D1 = diodo al germanio 
AS Volt Ти = transistor NPN BOS? 
Та = transistor NPN POSAT 
Axsicolus =Z de 100 Кол 
Fenite~ nucleo seanevole di 
sintoria 


Ferrite 


Terra i 


Sullo schema elettrico c'è ben poco da aggiungere, si noti la linea tratteggiata che separa l'amplificatore audio 
dal rivelatore (diodo al germanio), il condensatore C4, oltre che da accoppiatore tra i due circuiti, funziona da 
» non permette, cioè, il passaggio di eventuali frequenze di А.Е, presenti ancora dopo la 


П condensatore СІ, posto tra l'antenna ed il circuito accordato di sintonia, funziona, invece, da filtro passa- 
alto, quindi, lascia passare l'alta frequenza © si орропе al passaggio della bassa frequenza, come quella di rete, 
che pud disturbare la ricezione. 

La sintonizzazione della stazione radio si ottiene facendo scorrere un pezzetto di ferrite all'interno della bobina 
di sintonia, l'induttanza della bobina ё minima con il nucleo completamente all'esterno, è massima quando il 
nucleo completamente all'interno. 
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sazos Rado a cristallo ampliata - Amplified crystal set 
Per ottenere risultati soddisfacenti è necessario provvedersi d'adeguata antenna filare, dai 10 ai 30 metri, stesa 
all'aperto ad almeno tre/quattro metri dal suolo ¢ ben isolata dai supporti, in un punto qualsiasi collegare il filo 
di discesa all'apparecchio radio. 
Allalimentazione provvede una comune pila piatta da 4,5 Volt che durerà tantissimo, l'assorbimento in 
corrente si aggira intorno ai 3-4 milliampere. 
La costruzione dell'apparecchio non ё assolutamente impegnativa ed ё alla portata di chiunque abbia pazienza, 
un minimo d'abilità manuale e qualche arnese d'uso comune, presente, ormai, in ogni casa. 


E" indispensabile, comunque, per il montaggio, usare un saldatore elettrico da circa 30 W max. di potenza ed. 
un rotolino di stagno per elettronica (lega Sn/60 Pb/40), occorrono anche un martellino ed un paio di forbi 
molto utile può rivelarsi una pinza а becchi lunghi o, in alternativa, una pinzetta da manicure. 

Тиш gli elementi della radio trovano posto su una tavoletta di legno di minime dimensioni e sono collegati, fra 
di loro, mediante saldatura ai punti d’ancoraggio che si predispongono piantando, in posizione opportuna sulla 
tavoletta, dei chiodini di ferro ottonato. 

Montaggio 

Per la buona riuscita della costruzione, seguendo i disegni e le foto, e per ottenere un effetto estetico discreto, 
le dimensioni dei chiodini, occorre aiutarsi con delle pinzette per sostenere, perfettamente verticale, il 
lo mentre si va a battere col martello; lasciare la testa del chiodo fuori del piano per circa 3 o 4 mm. 


100 mm 


Si comincia proprio con chiodi e martello, le operazioni da specialisti le lasciamo ad un secondo tempo! 
Nella foto sopra ecco come vanno disposti i chiodini che serviranno come punti di collegamento per i vari 
elementi; le dimensioni indicate non sono tassative, dato che resistenze e condensatori hanno i terminali 
lunghi, si potrebbero aumentare di un buon 50%, l'importante è rispettare la disposizione indicata, anche la. 
tavoletta della foto pud essere sostituita da altra pid grande e costituita, per chi lo desidera, da legno pregiato. 
L'operazione successiva consiste nella filatura: termine oramai desueto che prevede la disposizione dei fili di 
collegamento occorrenti da un ancoraggio all'altro; la filatura, nei moderni apparati elettronici è scomparsa. 
quasi del tutto con l'uso dei circuiti stampati, dove le varie piste ramate, realizzate con un processo 
d'incisione, provvedono al collegamento elettrico dei vari elementi. 

La fotografia successiva mostra la disposizione del filo di rame rigido cosi come occorre per il nostro 
montaggio, si può utilizzare anche un filo rigido isolato in plastica, volta per volta occorrerà spellare lo 
spezzone occorrente e provvedere alla saldatura, questa andrà eseguita, su ogni chiodino interessato, appena 
sotto la testa. 
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ОЛ Radio a cristallo amplfcata - Ате crystal set 


Sarà utile sagomare a forma d'anello aperto il terminale iniziale e quello finale del collegamento affinché, 
restando il filo in posizione, sia più agevole saldarlo al chiodino. 


collegamenti sono stati numerati, sistemare lo spezzone di filo e saldarlo in corrispondenza d'agni numero. 


A questo punto è possibile proseguire inserendo, al loro posto nell'ordine: resistenze, condensatori, bobina, 
diodo e transistor; naturalmente occorre identificare con assoluta certezza ogni valore per evitare errori che 
faranno perdere tempo o determinare un insuccesso. 


Le spiegazioni successive che a molti parranno superflue sono destinate ai neofiti! 
Le resistenze sono cilindriche con i terminali assiali e sono identificate da strisce colorate: 

1. Megaohm = marrone-nero-verde-oro (il colore oro determina la tolleranza =5%) 

4,7 Kiloohm = giallo-viola-rosso-oro; 

2,2 Kiloohm = rosso-rosso-rosso-oro. 

1 condensatori ceramici hanno forma di pastiglia e riportano scritto sul corpo il loro valore: 

470 picoFarad = 471 (le prime due cifre indicano il valore, la terza indica il numero di zeri da aggiungere: 47 + 
0-470) 

220 picoFarad = 221 (22 + 0 = 220) 

4,7 nanoFarad = 4700 picoFarad- 472 (per cui: 47 + 2 zeri = 4700 pF). 


Т condensatori elettrolitici sono cilindretti d'alluminio ricoperti da una guaina plastica con sopra riportato il 
valore in microFarad e la tensione di lavoro, per il loro montaggio occorre rispettare la polarità indicata sullo 
schema, generalmente, sul corpo ё segnato il terminale negativo: 
1  microFarad = IuF/25V (la tensione indicata рид essere anche più elevata: 63 о 100 V); 
7uF/25V ( può essere anche da 100uF, il valore non ha influenza sul risultato). 
її diodo è costituito da un cilindretto in vetro con terminali assiali ed il catodo (o terminale positivo) è 
contraddistinto mediante striscia colorata, generalmente nera; anche se nello schema elettrico, e sulle 
fotografie ё riportato un preciso senso d'inserzione, per il funzionamento della radio non ё necessario. 
rispettare tale senso, vorrà dire che anziché rivelare la semi-onda positiva del segnale di BF, sarà rivelata 
quella negativa. 
T transistor sono gli unici ad avere tre terminali, quello centrale ё la base, gli altri due ai lati sono il collettore е 
Vemettitore, per il loro montaggio (da eseguire come ultima operazione) sarà bene osservare attentamente. 
figure e fotografie, infatti, un errore, in questo caso, comporta l'immediata distruzione del semiconduttore. 
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La fotografia qui sopra mostra come deve essere eseguito il montaggio, ci sono ancora da inserire: la bobina, i 
transistor ed i fili di collegamento alla pila ed all'auricolare; per proseguire è necessario costruire la bobina, 
questa sarà avvolta, usando del filo smaltato da 0,3 mm di diametro, su di un tubetto di PVC lungo 6 cm e di 
16mm di diametro. 

Iniziare ad avvolgere, a circa 1,5 cm dal bordo, fermando il capo iniziale con un pezzetto di nastro adesivo, 
поп è necessario contare le spire, basta avvolgere il filo in modo da ottenere circa 3 em di avvolgimento, il 
numero di spire sara, all'incirca, di 60/70. Le spire devono essere affiancate molto bene senza lasciare alcuno 
spazio fra l'una e l'altra. 

Terminato l'avvolgimento, perché questo non si svolga, sarà bene rivestirlo con un giro di nastro adesivo 
trasparente, i terminali vanno raschiati dallo smalto e stagnati, la bobina trova spazio sul lato sinistro della 
basetta e va collegata ai capi del condensatore da 220 pF, due gocce di colla saranno sufficienti a tenerla in 
posizione, anche la colla a caldo o il silicone sono una buona soluzione. 


LED 


fem 


А questo punto si salderanno, al loro posto direttamente sulla testa dei chiodini, i due transistor (occorre fare 


attenzione per non sbagliare nell'identificare i terminali), i fili rosso-nero provvisti delle pinzette a coccodrillo 
per il collegamento alla pila, l'auricolare o la cuffia ai capi della resistenza da 2,2 Kohm, il filo d'antenna al 
terminale del condensatore da 470 pF, il filo per il collegamento di terra al negativo. 

Il pezzetto di ferrite va infilato su un'estremità di un tubetto di PVC (lungo 10 cm circa e di diametro 
leggermente inferiore al diametro interno del tubetto della bobina) e fermato in posizione con colla, ovatta, 
nastro adesivo, elastici, collante a caldo, resina eposida, silicone, stecchini o quanto altro la fantasia può 
suggerire. 

La radio è ora pronta, se non sono stati commessi errori clamorosi funzionerà certamente, collegare il filo 
rosso al positivo della pila ed il filo nero al negativo, infilare il tubetto col nucleo di ferrite all'interno della 
bobina e muoverlo lentamente avanti ed indietro, si troverà la posizione in cui la ricezione della stazione locale 
avrà un suo massimo; facilmente, a causa della scarsa selettività che contraddistingue le radio a cristallo, si 


Mtp: eradiodisophie Xa amphi 


ав 


ОЛ Radio a cristallo amplfeata - Amplified crystal set 


udranno anche altre emittenti sovrapposte, soprattutto se le stazioni hanno frequenze di trasmissione vicine o 
multiple. 


Certamente, nelle ore notturne, si riscontrerà un maggior affollamento di stazioni, sarà necessario muovere il 
tubetto, in maniera micrometrica, per l'esatta sintonizzazione. 


In alcuni momenti, specialmente se ci si trova nelle vicinanze del ripetitore radio, si potrebbe udire un ronzio 
molto fastidioso, in tal caso provare a scollegare il filo di terra, il fenomeno dovrebbe scomparire o attenuarsi. 


Chi vuole, può scollegare l'auricolare e collegare, sempre ai capi della resistenza da 2,2 Kohm, l'ingresso di 
‘un amplificatore per l'ascolto in altoparlante, ancora, sul sito è spiegato come utilizzare una normale cuffia 
stereo, più confortevole ad usarsi, dove occorre utilizzare, come in questo caso, un trasduttore ad alta 
impedenza. 


Nell'ultima immagine qui sotto ecco come appare la radio terminata e funzionante, naturalmente, se 
s'incontrassero dei problemi, relativi al montaggio ed all'uso, inviare un e-mail al seguente indirizzo: 


Antenna 


Sintonia 


M 
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100 more Crystal Set plans 
Everyone wants to make a RADIO. 


The simplest radio is a CRYSTAL SET. (Sometimes called a Crystal-Set Radio or Xtal Radio 
Set or Crystal Diode Radio.) 


However a Crystal Set needs a number of components that are very hard to get: (tuning 
capacitor with knob) and (crystal earpiece for $1.25). 

The "аг" TUNING CAPACITOR (20p to 415p) is not easily available and the postage is 
expensive. The germanium diode is a special component and the aerial coil wound on a ferrite 
slab is difficult to obtain. 


But you don't need these components. They can be substituted. 


There are hundreds of websites on the internet describing the CRYSTAL SET and if you want to 
build a "normal" set, you can Google these sites or 100 more Crystal Set plans. Many of 
them sell kits too. 


But this article is different. 


We are going to have all the fun of making a CRYSTAL SET but with modem components and 
Jeasy-to-make components and with an amplifier stage. The output is loud so you don't need a 
long antenna. And we are going to make our own TUNING CAPACITOR and a very simple aerial 
coil (called a FRAME AERIAL) as well as replacements for the germanium diode (use a TRF radio 
IC ora transistor) and in place of hi-impedance headphones (use a piezo diaphragm) and а 
crystal earpiece equivalent (a piezo diaphragm). 

Its even better to have one of each type of component so you can compare the performance, so. 
по matter how many parts your get, nothing wil be wasted. 


We are also going to explain the fundaments of how the circuit works as even the simplest circuit 
has a number of very important features that are used in many other circuits. 


But first we are going to leam about the components and how they combine to make the circuit 
work. 

When two or more components are connected together they sometimes produce a completely 
different result to the capabilities of either item. 

This is the case with a capacitor and inductor in paralel. An inductor is simply a сой - turns of wire 
[on a cardboard tube - called a former and the centre of ihe coil is AIR. Itis called an air-cored coil 
or air-cored inductor. 

Each component (the coil and capacitor) is called a PASSIVE DEVICE - in other words it does not 
amplify, but when the are connected together they create а result very near to amplification. And 
they also produce a result of picking up a huge number of signals and only allowing one signal to 
appear across the pair. A truly amazing result. 


We start by placing a capacitor across the coil 
There is so much activity in the air, from radio, TV, taxi and mobile phone usage that the air is 
filed with electromagnetic radiation. 

This radiation wil cut the turns of the inductor (the coil) and produce a microscopic voltage in the 
tums. This is enough to start the two components passing energy back and forth at a rate 
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determined by their values. This is the basis of cur first discussion. | 
These two components are called а TUNED CIRCUIT and make up our first building block called | 
THE FRONT END. 


THE FRONT END 

This consists of a сой and capacitor. These two components are in PARALLEL and the signal 
(called the RADIO SIGNAL or RADIO WAVE) passes through the centre of the coil and produces | 
a voltage in the turns of the сой. The electromagnetic wave has to pass through the centre of the 
сой. 

This voltage is the result of a mass of signals that are interfering with each other and producing а | 
signal called BACKGROUND NOISE. 

The voltage can be increased by an external aerial called an ANTENNA) and it consists of ALL 
THE LOCAL radio stations (and everything else). 

The voltage is a mass of signals and is absolutely useless as it represents all the stations AT THE 
SAME TIME. 

However, across the сой is a capacitor and these signals charge the capacitor with the very small 
voltage produced by the energy of the signals. When the capacitor is charged, it delivers its 
voltage to the coil. The coil accepts the energy and converts it to magnetic flux. 

Afer a very short period of time the capacitor becomes discharged and the magnetic flux 
[collapses and produces a voltage in the coil of the opposite polarity to charge the capacitor again 
in the opposite direction, | 
These two components keep oscillating back and forth, using the tiny amount of energy from the 
stations. 

There is a natural frequency for the capacitor and сой to pass energy back and forth and one of 
the stations will provide energy to assist this natural frequency. 

When this happens, the amplitude of the signal increases and the signals from all the other 
stations cancel themselves out and only one signal (waveform) remains. 

This signal is called the NATURAL FREQUENCY OF RESONANCE and it corresponds exactly to | 
one of the radio stations. 


The end result is a waveform that is the exact same frequency as one of the radio stations and 
when voice or music is played, the amplitude of the waveform increases and decreases. This will 
be the signal you hear in the earpiece or speaker. 

Itis called an AMPLITUDE MODULATED signal and that is where we get AM RADIO from. 


Understanding the concept of a CAPACITOR and INDUCTOR in parallel is very important. They 
form a TUNED CIRCUIT that has a natural RESONANT FREQUENCY. 

Here is a very similar analogy. You have a heavy metal ball on a long string attached to the gutter 
оп your house - just like a pendulum. You can push the ball very lightly with a finger and after а 
number of pushes you will be able to get the heavy ball swinging in a very large arc. 

The only way to keep it swinging is to push it very lightly at exactly the right time. If you push it at 
the wrong time it will eventually stop swinging. 

The parallel tuned circuit is exactly like the ball. It wants to oscillate at a particular frequency. 

All the radio stations are pushing and pulling the circuit at the wrong times and nothing is 
happening. But one radio station pushes at exactly the right time and the circuit starts to oscillate. 
All the other stations are fighting each other just ike one person pushing the ball sideways and 
another pushing the ball from the opposite side. The results cancel each other and you are the 
only one assisting the swing. 

The TUNED CIRCUIT can also be called a FILTER with a very narrow BAND-PASS frequency but 
our simple explanation describes the operation much more clearly 


[There are a few other terms used to describe the components in the font end: 


LOOP STICK ANTENNA -This is an alternate name given to the coil of wire wound on а ferrite 
rod or slab. It also has the name ROD ANTENNA or FERRITE ROD ANTENNA. 

The winding can be enamelled wire or flexible wire called LITZ WIRE. This is very fine strands of | 
enamelled wire twisted together and covered in cotton. The purpose of changing a thick wire to 

lots of very thin wires is to prevent the radio signals creating loops of signals within the wire and 
these signals wil cancel each other and not produce a signal out the end of the wire. 

In our experiments, we have not noticed any difference in a coil made with ordinary enamelled 

мге and Litz wire. 
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Here is а set of components to make your own Crystal set from Scott's Electronic Parts: 
[You can see the rod antenna, germanium diode, crystal earpiece, capacitor and resistor. The kit 
costs about $9.00 plus postage and includes knob, clips and screws but no board to mount the. 


parts. 


Here is the circuit for a Crystal Set: 


Connect Long Antenna Here 


This is the FRONT END 
or TUNED CIRCUIT 


Here are the components mounted on a board called BREADBOARD: 


tpt takingslectonics comiprojects/CrystalSetRadioiCrystaiSet him! 


E 


УУ 


[The top сїр connects to a long antenna. The left сїр connects to ground and the right сїр 
[connects to а short antenna. 


Let me clear up a point. You do not need a ferrite rod antenna for the coil. You can use an. 


ordinary coil wound on a cardboard tube and it will work just as well if you are using an outside 
antenna. 


Here is the circuit using а home-made сой. 
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The tappings on the coil allow a wide band of radio stations to be tuned. 
Each tapping allows a different portion of the band to be covered. 


The next part to understand is this: 

The сой and capacitor must not be LOADED. In other words, you cannot connect anything to this 
combination because the signal it is producing wil be "taken away" or "removed" or "considerably 
reduced by the item you are connecting to the circuit. 

These two components are called a TUNED CIRCUIT and when they are not loaded they pick up. 
all the radio stations, one station at а time, when the natural resonant frequency of the coil and 
capacitor exactly match the frequency of the radio station. The circuit actually "rejects" all the 
radio stations except one. Because al the other stations are trying to make the Tuned Circuit 
oscillate at a different frequency and it does not do this. 

The result of the TUNED CIRCUIT oscillating under NO LOAD conditions produces a waveform 
that is very high and this gives the circuit GOOD SELECTIVITY. The circuit can select one station 
and reject nearby stations. 

Кабо has good SENSITIVITY as it can pick up weak stations. 

If you load the circuit, only the strongest signal will be detected and it will be spread across the full 
range of the tuning capacitor. 

Obviously the theory is more-complex but we are explaining the end-result. 

Theory talks about the "Q" value of the coil and this is its ability to produce а very good output 
when the magnetic flux collapses and the О” value increases when the circuit is not loaded. 
[Although these voltages are very small (in the order of microvotts or milivolts) the result is very 
important as the rest of the circuit wil be amplifying this waveform a few thousand times. 

[As we explained above, pushing the weight on a string only needs a push of 1 cm and eventually 
the weight will swing 1 metre. This is a gain of 100:1 The same thing happens with the tuned 
circuit. The incoming radio signal is in the order of microvalts, but the сой and capacitor will 
produce a signal as high as 500 millivolts. This ап improvement or "gain" of more than 1.000 
and is referred to as the "О" of the circuit. 

You wil also notice the TUNED CIRCUIT is not connected to any supply voltage. It does not have 
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be connected. It generates its own waveform from the signals in the air. 
It should not have any DC current flowing through it via the supply as this would put a load on the 
circuit and reduce its operation. 


However we must "pick-off" the signal so it can be amplified. 
This must be done with a very high impedance circuit. 


THE CONVERTER (detector) - THE DIODE 

The next part of the circuit is the CONVERTER. Commonly called the DETECTOR. 

It converts the RADIO FREQUENCY signal to an AUDIO FREQUENCY signal. 

This is tha job of the DIODE. 

The radio frequency signal а very high frequency signal (say one milion cycles per second) and 
itis sending a tone of one thousand cycles per second through the air-waves. 

What is happening is this: The one megahertz signal has a certain amplitude and over a range of 
he frst one-thousand cycles, the amplitude gradually decreases and then increases again. If you 
look at the tops of this 1,000 cycles you will see a waveform that corresponds to the one kilo- 
Hertz signal. 

The 1MHz signal is picked up by the сой and capacitor in the front end and makes it oscillate. 

The radio frequency signal is gradually getting larger over 500 cycles then smaller over the next 
500 cycles and this increase and decrease represents the 1,000 cycles per second tone. 

This is the waveform (the signal) hat passes through the diode. This wil be explained further in 
|a moment. 

The diode does not pass any signals less than 200mV as the first 200mV is lost in the junction of 
the diode. This means the signals start to appear on the other end of the diode when they are 
above 200m. 


This is how the diode works: 
Across the crystal earpiece is a capacitor. The capacitor gets charged via the diode. 

The diode is present to stop the capacitor getting discharged when the waveform is in the wrong 
direction. (by this we mean - when the waveform is lower or smaller in amplitude than the voltage 
on the capacitor). 

[And the waveform is in the wrong direction about 50% of the time. To charge the capacitor for 
[one-half-cycle requires 500 “tle increments" in voltage with each increment adding a 
microscopic increase in voltage. We don't want this voltage to reduce when the waveform is 
reversing direction and the diode stops the voltage flowing back to the Tuned Circuit. 

During the next half of the cycle when the pulses are getting smaller and smaller, the voltage on 
the capacitor is "bled off" by the load resistor. 

The crystal earpiece detects this voltage. What we mean, is the diode allows the voltage to rise 
(increase) on the capacitor via lots of litle "pulses" and the voltage increases in the form of a 
Sinewave to a maximum amount. This voltage is passed to the crystal earpiece. 

Опсе the voltage rises to а maximum, the litle pulses of energy are not quite as strong, and the 
voltage on the capacitor reduces to form the second portion of the sinewave. This voltage is 
always being passed to the crystal earpiece and you can hear it as an audio signal. 


GERMANIUM OR SILICON DIODE 
The preferred type of diode for a Crystal Set is germanium. This is because it drops only about 
03 


Buta silicon diode can be used, even though it drops about O.7v if the radio stations are very loud 
(close by). 

You have to remember, you need a very good aerial (and a water-pipe earth) to get any results 
with a Crystal Set because you are asking the signal to provide the energy to drive the earpiece, 
By simply adding a transistor, you are improving the performance 100 times and the long antenna 
can be reduced ioa FRAME ANTENNA and the earth can be the metal frame of your soldering 
iron 


THE EARPIECE or EARPHONE 
also The Magnetic Earpiece or CRYSTAL EARPIECE 


The earphone or earpiece used in a Crystal Set must be a high impedance device because the 
crystal set does not produce a high current and cannot drive a low-impedance earpiece. That's 
why a CRYSTAL EARPIECE is ideal. 

It has a crystal glued to the back of the earpiece and connected to йз top surface is an aluminium 
diaphragm. When the crystal expands and contracts as a result of a voltage applied via two 
electrodes, the diaphragm moves and you can hear the signal. It exhibits а very high impedance 


isto takingelectronicscom/projects/CrystalSetRacialCrystalSet nimi 


өм 


[I Crystal Set 
because it consists of a crystal and no coil of wire is contained inside the case. 

If you do not have a Crystal Earpiece, you can make your own from the shell of an 8 ohm. 
earpiece and a piezo diaphragm. Only the front part of the earpiece is used. 


Make your own Crystal Earpiece 


Hit the В ohm earpiece on the side and the front comes off. Glue the front onto a piezo diaphragm 
with hot-melt glue. See photo above 

The piezo diaphragm is a ceramic substrate that deflects in the presence of a voltage. It is quite 
sensitive and you can hear the audio quite clearly. 

The waveform emerging from the diode in a Crystal Set is called AUDIO and although it has an 
amplitude of a few hundred milivolts, it does not have any current associated with it. The crystal 
earpiece and the piezo diaphragm react to this voltage. 


THE Зонт EARPIECE 
[The 8 ohm earpiece can Бе used with our Sohm Buffer stage shown below. 


16оһт 32 ohm and 64 ohm EARPIECE(s) 

Earpieces and headsets from mobile phones are 16 ohm or 32 ohm per earpiece and are 
terminated via a stereo 2.5mm or 3.5mm plug. The earpieces are connected in SERIES to get 
the best coupling to our radio circuits and you need to find the two pins on a stereo socket to 
produce series connection. Get a multimeter and switch to "ohms." Try all he pins and you will get 
a click in the left ear then the right ear. Keep searching until you get a click in both earpleces at 
the same time. Use these two pins. 
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Stereo mobile phone headset - unusually 32R or BAR 


PROBLEMS 

The biggest problem with a Crystal Set is the need for a long antenna. 

The first 200mV to 300m of a signal is lost in the diode and you need a long antenna to pick up а 
signal so the output of the TUNED CIRCUIT has enough voltage to drive the high-impedance 
earpiece. 

This requires an outside aerial 5 metres long and 3 metres high. 

This is not practical for most hobbyists so we will be adding an amplifying stage to the crystal set 
so a shorter (smaller) aerial can be used. 


THE FRAME AERIAL or FRAME ANTENNA or FRAME COIL 

The aerial сой shown in the photo above is a ferrite slab with about 80 turns of Litz wire. You can 
find one of these in an old broken AM radio or from а parts-shop. In the instructions below we 

|| show how to make your own Ferrite Rod Antenna 

[An equally-good substitute is a frame antenna made by winding insulated wire in a rectangle 
around wooden sticks. 
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FRAME ANTENNA 


48 turns on a diamond frame 
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Опе of the earliest Frame Antennas 


|The Frame Aerial can be as large as 100cm x 100cm or as small as 10cm x 10cm around а 
plastic chocolate box. 


Here are two FRAME ANTENNAS: 


This will work just as good as a ferrite slab antenna. The slab anten: 
The slab antenna was invented so a transistor radio could be built 
available, you can wind 20 turns around a plastic chocolate box and it 


just 100 times smaller. 
small case. But if itis not 
il work just as good. 


|Alternately you can wind 20 turns around a biscuit tin. Put a pencil on the tin and wind the tums 
[over the pencil too. Remove the pencil and it will be easy to remove the turns. Use tape to keep. 
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the turns together. 
The FRAME AERIAL does two things. It picks up the radio waves and it becomes the coil (called 


the INDUCTOR) in the TUNED CIRCUIT. It must be placed away from metal objects, such as а 
refrigerator. 


BASKET WEAVE COIL 


There is no point making a complex BASKET WEAVE COIL as it will not work any better than 
simply jumble winding all the turns at the maximum circumference of the сої, because the energy 


of the coil 

By increasing the centre of the сой, the amount of flux is increased for the same coil size. 

In fact, the simplest and cheapest is to wind tums around a box, as explained later in this article, 
or make a frame antenna as shown above. Technically speaking, a round сой has the best 
performance but only by a few percent. 


A BASKET WEAVE COIL 


THE VARIABLE INDUCTANCE TUNING COIL 

Whenever the size or shape of the coil is changed, (or the number of tums), the natural frequency | 
ofthe Tuned Circuit will change and a different radio station will be picked up. 

This means tuning across the band can be done by altering the characteristics of the coll while 
keeping the value of the capacitar fixed. 

Changing the inductance can be done in many different ways. 

The coil can have taps every 5 turns and an alligator clips selects the correct tap. But very few 
radio stations will correspond exactly to each tap. 

[Another way is to have a slider move up and down the turns as shown in the following image: 


The slider makes contact where the insulation has been removed. But it may touch two turns at 
the same time and create a "shorted turn" and reduce the "Q" of the coil 


Another way is to move а ferrite bar (rod) in and out of the сой: 
THE SLUG TUNED COIL 
[To tune across the radio band, the natural frequency of oscillation of the TUNED CIRCUIT must 


be adjusted (changed). This can be done by changing the value of the capacitor or the value of 
the inductor. 
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|| The value of the inductor can be changed by adding or removing tums or changing the amount of 

|| magnetic material in the centre of the сой. 

[А ferrite bar can be screwed in and out of the сой or slid in and out and this component is called a 
SLUG TUNED COIL. 

|| The following diagram shows a SLUG TUNED CRYSTAL SET: 


By changing the value of the 100p capacitor, different parts of the band can be picked up. 


|| The photo shows a slug tuned coil using 60 turns of insulated wire on a 10mm tube (or any tube 
that will ft over a 8-10mm ferrite rod) and a circuit containing an AM radio chip plus a buffer driver 
transistor: 


TU 


ое 


A SLUG-TUNED RADIO 


The circuit above is has a broad-band amplifier consisting of 10 transistors (IC1) and they are. 
directly coupled (connected) to each other because it is not possible to "manufacture" a capacitor 
inside the IC. The IC has 3 terminals (pins, legs) and it looks like an ordinary transistor. 
Experimenting with this type of IC has shown that itis no better than 2 ordinary transistors 
connected in a direct-coupling arrangement. 
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Here is the address of he site for the slug-tuned radio. 
Ноль kristalcadio. nl 

Unfortunately the site is in Dutch and the kit is not a 
picture of the how the parts are connected. 


ble. However the photos give a clear 


The inductance of the coil can also be altered by winding another сой and placing it near the first 
сой во that the magnetic field interacts with each other and changes the inductance of the circuit. | 
This is called a VARIABLE INDUCTANCE TUNING COIL. 

[You can have one coil inside the other, two coils near each other ог two fat coils side-by-side. Any | 
two coils wil interact with each other. 


An Inductive TUNING COIL called a VARIOMETER 


MAKING YOUR OWN FERRITE ROD ANTENNA 

[You can make your own FERRITE ROD ANTENNA by winding 60 to 80 tums of 0.25mm 
enamelled wire onto a Smm ferrite rod or slab. If you wind it on a paper sleeve, you can move the 
coil along the rod to get the best performance. When the rod is slid out of the coll, the inductance 
[changes considerably. However the inductance does change very slightly when the сой is moved 


along the rod. 
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Make your own ferrite antenna 


Now we come to the tuning capacitor: 


THE TUNING CAPACITOR 

The "C" in the "LC" TUNED CIRCUIT can be fixed or variable. When it is variable, it is called а 
TUNING CAPACITOR. The sheets of aluminium in the air tuning capacitor below are called 
PLATES and the moving plates are called VANES. The fixed plates make up the STATOR. 

The space between the plates is AIR. The photo shows a single capacitor. И two capacitors are 
connected to the same shaft itis called a GANGED CAPACITOR. 

The plates do not come fully out of mesh and that's why the capacitor has a minimum value. The 
maximum capacitance is when the plates are fully meshed. The odd shape of the plates is 
designed to produce a fairly constant increase in capacitance as the plates are engaged. 


An air tuning capacitor: 


Air Tuning Capacitor 
Variable Capacitor) 


|The capacitor can be made much smaller by using thinner vanes and placing plastic between the 
vanes. Plastic increases the capacitance about 3 times to 10 times. 
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‘Tuning Capacitor as found in a pocket radio 


[The tuning capacitor can be replaced with a home-made equivalent that will work just the same. 
You need: 

4 sheets of aluminium foil (cooking foil) 10cm x 10em. 

4 sheets of thin cardboard 15cm x 20cm (cut A4 sheets in hal 


HOME-MADE CAPACITOR 


таре a sheet of aluminium foil to each sheet of cardboard with sticky-tape around all 4 sides. Take 
Jone strand of wire from a length of hook-up flex and sticky-tape the end to each sheet of 
aluminium to make good contact. Place 2 sheets on top of each other and move the top sheet 
slightly to the left and sticky-tape the edge so they don't move. Do this with the other two sheets 
but move the top sheet to the right. Now interleave the sets. Connect the wire from the first sheet 
o the third sheet. Connect the wire from the second sheet to the fourth sheet. 

The cardboard (or paper) between the aluminium sheets increases the capacitance three times, 
The capacitance decreases when the sheets are moved apart and the capacitance increases 
when the sheets are moved in. The capacitance also INCREASES when the sheets are squashed 
together such as when a book is placed on them. 

You can also make a smaller capacitor by making each sheet smaller and using 6 sheets. You 
can then add а 100p or 220p in parallel with the home-made capacitor, to select the lower part of 
the band, 


EACH CIRCUIT 


Each circuit we describe in the following set of circuits is an improvement or advancement on the. 
previous. We also offer a number of different types of aerial coils, amplifying stages and 
earphones. Some of the circuits use easy-to-obtain components and home-made equivalents for 
hard-to-get items. There will be something in this section for everyone to build. 


In all radio circuits you will encounter TWO MAIN PROBLEMS: 
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Ifthe FRONT END (the Coil and Capacitor) is loaded too much by the "pick-off" of the amplifying 
stages, you will only get one station. 

If you get squealing or "motor-boating,” try a different circuit and layout as the components you 
are using, plus the voltage of the battery, will need changing. 

You cannot always increase the voltage of the supply and get a louder output. Sometimes the 
increased voltage will stop the circuit working or it may introduce too much gain that the circuit 
starts to squeal. 

The Radio IC (ZN414) DOES NOT WORK on a voltage above 1.5v and some of the transistor 
circuits completely stop working with a higher voltage. This has to do with the biasing 
arrangements and if the circuit is designed for a low voltage, you need to keep to the suggested 
[voltage and experiment with a slight increase in voltage and see what happens. 

Building a radio is not easy as the enormous amount of amplification of the combined stages 
creates a feedback loop via the power гай that sets the circuit into oscillation. This effect gets 
worse with a higher supply voltage and we wil explain this further with each of the circuits 


MAKING A CRYSTAL SET 

You can buy a CRYSTAL SET kit (see the photo of the kit, above) or the individual components (a 
kit is the cheapest) or use the replacement for the FERRITE ANTENNA COIL (16 turns to 20 
tums on a 150mm biscuit tin) and/or the TUNING CAPACITOR made from aluminium foil and 
cardboard sheets. 

[You will need an outside antenna and an earth (such as a water tap or the frame of your soldering 
iron) to pick up the radio stations. 

If you cannot put up an outside antenna, you will need to add one or more amplifying stages and 
this will allow you to reduce the length of the antenna and increase the volume of the audio. 


|ADDING AMPLIFYING STAGES TO A CRYSTAL SET 

You can add two different types of amplifying stages to a crystal set. 

You can connect amplifying stage(s) to the FRONT END and these will be designed to put less 
load on the front end so the sensitivity and selectivity increases. These stages work at the 
frequency of the radio signal and they are called RF STAGES (Radio Frequency Stages). 

[You can build these stages out of individual components or use a chip called а RADIO CHIP or 
RADIO IC (integrated circuit) for less than $2.00. 

The chip contains 5 stages of amplification and these are RF stages (or RF AMPLIFYING 
STAGES) and the concept is called TRF. (Tuned Radio Frequency) 

Itis not easy to get this type of amplifier working because the stages produce a very high overall 
[gain and you get а lot of 'motor-boaling" and squealing if the gain is not controlled. The gain must 
be reduced when a strong signal is being passed through the circuit because a strong signal wil 
produce a large output and this wil be so large that some of the waveform wil find its way to the 
front of the amplior via the power гай and start to be amplified again. To prevent the output 
geting too large, the circuit has a negativo feedback line - called the AGC line - Automatic Gain 
Control. 

It would be very dificult to reproduce these 5 stages of amplification with discreet components 
[and that's why itis best to use an C. 


[The next stage is a DIODE to convert the RF (Radio Frequency) to AF (Audio Frequency). This 
сап be done with the diode-characterstics of a base-emitter junction іп a transistor and we will 
show the alternatives. 


[Any stages after the diode are AUDIO STAGES or AUDIO AMPLIFIER STAGES. 
The main job of the AUDIO AMPLIFIER is to increase the DRIVE CAPABILITY. 

In other words, increase the current capability of the circuit for an 8 ohm speaker or Bohm. 
earpiece (or 16 or 32 ohm). 

This is a very difficult thing to do and requires at least 2 stages. 

The LOAD you can put on a Crystal Set must be 10,000 ohms or higher. (if you put a lower 
resistance (impedance) on the output, you wil load the FRONT END and reduce its ability to 
separate the stations. 

That's why a crystal earpiece is normally used with a crystal set. It puts almost NO LOAD on the 
circuit. 

If you put a load on the circuit the result will be only one or two stations across the whole dial and 
only the most powerful station will be received. 


lf you don't have a crystal earpiece, you will have to use an 8 ohm earpiece. This will require an 
IMPEDANCE CONVERTING CIRCUIT of 1,250:1 
This is a simple way of saying we want the В ohm earpiece to appear as 10,000 ohms to the 
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||erystal set. 
то produce an overall gain of 1250, we need two stages of amplification. 

Ifa transistor has a gain of 70, it wil it will produce an impedance conversion of 70 times. This is a 
realistic value. Transistors with a gain of 200 will have a gain of about 70 when fitted to a circuit. 
This means the other transistor needs to have a gain of about 20 and that is easy to achieve. 


ADDING AMPLIFYING STAGES TO THE FRONT OF A CRYSTAL 


SET 

Adding stages to the front of a crystal set are called RF STAGES (Radio Frequency Stages) 
because they amplify the RADIO STATION SIGNAL. 

It does not matter if you amplify RF signals or AF signals. The result is the same. 

The only difference is this: The frequency of RF signals is much higher (1.000 times higher) and 
the coupling capacitors can be much smaller. 

This allows an RF amplifier to be built into an IC - called a Radio Chip. 

One of the most popular Radio IC's is ZN414 or YS414. This chip has been copied by other 
manufacturers as: MK484, TA7642 and LMFSO1T. 

All the chips are the same but the pinout is different. 

These chips work on а 1.5v supply and if the voltage is increased above 1.5v, the gain of the 
stages increases to a point of total distortion. 

To prevent strong signals producing distortion on 1.5v supply, ће output is passed back to the 
input via а 150k resistor. This feedback line is called the AGC (Automatic Gain Control). 

The chip contains 5 stages of amplification plus a stage that converts the RF signal to AF 
(Detector Stage). This means the signal diode in a Crystal Set is not needed. 


Here is the circuit of the TA7642 Radio Chip. It performs the same as the ZN414 Radio Chip. 
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Тһе ZN414 chip can be purchased from Talking Electronics for $1.00 plus postage 
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USING THE ZN414 RADIO IC 
By using the ZN414 radio IC (or any if the equivalents) you can create a POCKET RADIO to drive 
a headphone or speaker. 
But itis not easy to use the chip. The main problem is receiving the strong signals without 
producing distortion and then being able to pick up the weak stations 
[А fixed 100k feedback resistor does not provide adequate control and a TRF radio has limited 
capabilities. 
That's why radio manufacturers make SUPERHETRODYNE receivers. Even though they are 
more complex, the result is far superior. 
However a simple TRF set can be made with the Radio IC and a few stages of audio 
amplification. 


The following circuit uses just the Radio IC and a crystal earpiece or the home-made earpiece 
described above: 

You can use a home-made FRAME ANTENNA or a home-made FERRITE ROD ANTENNA and 
| а home-made VARIABLE CAPACITOR. 
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The Simplest ZN414 Radio 


Connecting the ground (Ov гай) to the frame of your soldering iron or a water tap will increase the. 
output volume. The circuit above shows a Crystal Earpiece. Using a Crystal Earpiece may 
require adding a 10n across the earpiece to improve the output volume. The substitute Piezo 
Earpiece is effectively а 20n capacitar and an additional capacitor is not needed. 


2 TRANSISTOR RADIO 

Hero в a simple 2-Transistor radio. 

[The secret to its performance is the 7 turn "pick-off" from the FRONT END (the TUNED 
CIRCUIT). 

The ratio of 7 tums to 60 turns means a small percentage of the voltage generated in the tuned 
circuit is passed to the transistor. Thus it puts a smal load on the TUNED CIRCUIT. 

1 dont want to go into any mathematics. The tums ratio is 60:7 = 8 but the effect of ihe 7 tums 
"pick-off has an effect called the IMPEDANCE EFFECT and this is the SQUARE OF THE 
TURNS RATIO. Thus the IMPEDANCE EFFECT is 8 x 8 = 64. This means the "pick-off" (the 
LOADING EFFECT) is just a few percent. The front end can produce voltages as high as SO0mV 
because a crystal set can produce a voltage high enough to pass through a diode (350mV) and 
have sufficient to drive a crystal earpiece 

Even though the front end has a "step-down" ratio, the voltage out the 7 tums will be sufficient to 
drive the frst transistor. 

The "transformer" does 2 things: It reduces the loading on the tuned circuit ENORMOUSLY and it 
produces an output with а higher current than is circuiting in the front end. Even though the 

| Fansistor is tumed ON and biased by the 33k, tis classified аз a low-impedance load as far as 

| the frontend is concerned and the input signal has to be accompanied by a certain amount of 

| current, otherwise he transistor wil not respond to the voltage. The 7-tum “pick-off is able to 

| 


provide this curent. 

Both transistors are biased ON via the 33k base-bia resistors and thus the first transistor 

responds tothe slightest miliv signa 

| This circuit was tested and had the same performance as the Simplest ZN414 Radio Circuit 

| above. It can be operated on 1.5v to 6v and the strongest stations tend to overload on бу. A 
Short antenna is needed 
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SIMPLEST 2-TRANSISTOR RADIO 
using a very-high-impedance earpiece 


CRYSTAL 
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SIMPLEST 2-TRANSISTOR RADIO 
using a crystal earpiece 


ADDING AN IMPEDANCE MATCHING STAGE 

[You can add an IMPEDANCE MATCHING STAGE to the output of the circuit above so a low- 
impedance earpiece can be used. 

We call ап IMPEDANCE MATCHING STAGE because this is the correct technical term. It is an 
AMPLIFYING stage but t amplifies the CURRENT because the second transistor cannot drive an 
В ohm LOAD. 8 ohms is a very low resistance and if it is connected directly to the second. 
transistor, the output will be almost zero. 

The reason for this is covered in our discussion: The Transistor Amplifier. 

This stage wil not increase the volume but simply match the & ohm load to the circuit above. 

itis very difficult to connect a LOAD to this type of circuit because it will take more current from. 
the battery and cause the supply voltage to fluctuate. These fluctuations will be passed to the first 
[stage and cause variations in the signal. This will be amplified by the first and second transistors. 
in the form of a low-frequency buzzing called MOTOR-BOATING. 

The only way to reduce or remove this noise is to add an electrolytic across the power rails and 
reduce the supply voltage. The third transistor simply takes the waveform on the output of the 
second transistor and delivers it to the earphone with a higher current. It is called an IMPEDANCE 
MATCHING STAGE as it effectively increases the 8 ohm load by a factor of about 100. 
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3-TRANSISTOR RADIO with buffer stage for 8 ohm earpiece 
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The 3rd transistor converts the 8R to about 800R 


You can use 16 ohm, 32 chm or 64 ohm in place of the 8R earpiece and these will give better 
performance as they wil take less current and improve the stability of the circuit. 
Low-impedance earphones create "motor-boating" due to the peaks of current and this can be. 
very hard to fix. 


А 2-TRANSISTOR RADIO with REGENERATION 

The next stage in our discussion to get better performance is a feature called REGENERATION. 
Regeneration sends a small output signal back to a previous stage in the form of POSITIVE 
FEEDBACK to INCREASE the original signal. The signal on the emitter of the first transistor is the 
same amplitude as the signal entering the base but the FRAME ANTENNA has a tums ratio of 
5:15 and this increases the signal on the receiving section of the antenna by up to 3 times. Bul we 
want the returning signal to be just above the amplitude of the receiving signal and so a resistive 
adjustment (attenuator) is provided on the emitter to deliver just the right amplitude. 

This has the effect of increasing the amplitude on the TUNED CIRCUIT ard is just like reducing 
the load on the circuit. 

[As we have mentioned above, when the tuned circuit is lightly loaded, it wil pick up a station at 
the exact frequency of transmission and if the dial is changed slightly, the station will disappear. 
This quality is called SELECTIVITY. 

[At the same time, the Tuned Circuit will pick up weak stations and this is called SENSITIVITY. 
The quality of a receiver depends on the loading of the TUNED CIRCUIT. 


Here is the original circuit from Elektor Magazine with the prototype made on matrix board and 
fixed to a base-board with a frame antenna made from two sticks of wood. The photo shows a 
speaker but the output is so low that you really need headphones. 
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2 TRANSISTOR REGENERATIVE RADIO from Elektor Magazine 


The circuit is very complex and the output will be very low as the circuit cannot drive a low- 
impedance earphone via a 4k7 load resistor. The 4К7 resistor is actually driving the speaker (the 
transistor is simply discharging the 220и). The 4k7 only allows 32/4700 x 9 = 61mV to appear 
across the earphone - a very poor result. 

The skill of designing a transistor stage is covered in our comprehensive eBook: The Transistor 

| Amplifier and you wont make a mistake like this NI 

The circuit above can be simplified and we can add the REGENERATIVE feature to our Simplest 
2-Transistor Radio circuit 


Our circuit uses a 15 tum circular FRAME ANTENNA 15cm diameter and a 5 turn 


REGENERATION coil, 
М окт 
BCA va часа 
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2 TRANSISTOR RADIO with REGENERATION 


The regeneration coil is brought near the main сой and as it gets closer you can hear the audio 
get louder. If his does not happen, tum the coil around. 

Early radios used this technique and the operator had to adjust the coil by hand. No-one minded 
because radio was a fascination and the simplest radio cost more than a weeks wages. To listen 
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(о a broadcast through headphones was an amazement and listeners would sit all night with 
headphones listening to music. 

This is very fiddly and by adding an extra buffer stage, we can use a Frame Antenna with a very 
clever "pick-off" that does not load the front end. This gives the circuit very good sensitivity and 
selectivity without regeneration 


3 TRANSISTOR RADIO 

Here is our final design for the simplest self-contained 3-Transistor Radio using our home-made 
Tuning Capacitor and 250mm x 350mm Frame Antenna. It picks up the local stations and drives а 
low-impedance earphone or set of earphones (from a mobile phone). 
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3-TRANSISTOR RADIO 


‘The circuit performs very well and uses readily-available components. The 22n across the output 
is essential to stop squealing, 

The secret to sensitivity and selectivity is the tuns-ratio on the Frame Antenna. The 3-tum "pick- 
off puts very litle load on the front end and this allows the stations to be tuned with our home- 
made Tuning Capacitor. 

The circuit contains all the features we have discussed above and only needs a 1.5v supply. 
Build this circuit before you buy any expensive tuning capacitors, IC's or ferrite slab antennas as 
you will not get any better results. 

This is called а TRF circuit and because the stages operate at Radio Frequency or Audio 
Frequency. Due to the high amount of amplification, the circuit can start to squeal (feedback, 
motorboat) due to the layout. 

You may need to shorten or lengthen the leads or move the parts slightly - its that critical. 
However the result is a portable radio that needs no earth and wil pick up the strong stations. 
You can try connecting the Ov гай to the metal part of a soldering iron to increase the number of 
stations, 


LOADING 


|The whole success of picking up a radio station is the RECEIVING CIRCUIT. The receiving circuit 


|[is the coil and the signal in the air (from the radio station) must go down the centre of the сой. 


Itcannot pass over the top or the bottom of the сой. Only the signal that goes down the centre of 
the coil is received. 

[As you can see, the centre of the coil is not very big and it is amazing that the signal can pass. 
down the centre. But it does, and that is the only signal that will be amplified, 

This signal is passed to the capacitor and we have explained how the signal is gradually 
increased and increased in amplitude until itis as large as 500mV. The signal from the radio 
station may be as small as a few millivolts, but as it keeps pushing the "swing" back and forth, the 
amplitude get larger and larger. 

If you put your finger on the "swing" you will prevent it get larger and larger and it only requires the 
slightest touch of your finger to prevent the swing gaining full amplitude. 

In electronic terms, your finger is called LOADING THE CIRCUIT and since we have to pass the 
signal to further stages of amplification, we need to "tap" or "load" or "pick-off a signal 

[The aim is to load the circuit as least as possible because the actual energy entering the circuit is 
very small 

In fact, this is all the energy we can remove as that is all the energy entering it 


| 
тар: 


Because а very small amount of energy is entering the "front-end" we classify it having a very 
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| high impedance. itis very dificult to provide a value of impedance for this circuit because 
impedance has the term "Z" and the circuit is operating а very high frequency so resistance 

[values are not the same as impedance values. 

The actual resistance of the circuit is ONE OHM but the impedance is more like 10,000 ohms to 

100,000 ohms. 

We can explain its high impedance if we put а 100,000 ohm resistor across the circuit. The 

waveform wil be reduced very slighly. If we put a 10,000 ohm resistor across the circuit, the 

signal wil be reduced a reasonably large amount. If we put 1,000 ohms across the circuit it wil 

stop working 

This means a load of 100,000 ohms will have the least effect. 

In a crystal set, the diode creates NO LOAD until a voltage of 350mV is reached. It then passes 

excess voltage to a crystal earpiece that has a very high impedance. That's why a crystal set will 

produce a good output. The LOADING is very small 

When a transistor is connected to the TUNED CIRCUIT, it starts to put a load on the circuit fter 

[600m and this load is VERY HIGH. The "resistance" of the base-emitter junction is about 1k and 

the signal wil find it very dificult to rise above 600mV because the incoming energy is not 

sufficient to increase the voltage. 

Adding a capacitor between the base and the front end allows the transistor to be sel-biased and 

get a turn-on voltage of about 600mV from a base-ias resistor. 

[The FRONT END is now separated from the transistor and ANY voltage it is producing wil be 

passed to the transistor via the capacitor. 

Whereas, with the crystal se, the fist 350mV could be produced without any loading, the circuit is 

now loaded AT ALL TIMES, 

This means we have to load the circuit as lightly as possible to be able to pick up individual 

stations, 

The only way we can do this is to use a capacitor of the smallest practical value and this has to be 

worked out by trying different values. If the value is too small, the transistor will not detect a small 

signal. If the value is too large, the circuit wil stop working, 

[Values such as 1n, 10n and 1007 are suitable. 

[Values such as tu, or 10u wil be too large. 

[The CRYSTAL SET loading and a transistor load are completely diferent. 

The transistor loads the front end ALL THE TIME and that's why you need to use a transformer or 

other ways to reduce the loading. Sometimes a Field Effect Transistor is used as it puts almost no 

load on the front end. 
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57 ABSTRACT 

An electromagnetic ramjet propulsion system is pro- 
vided for accelerating high mass payloads through the 
upper atomsphere at orbital velocities. The propulsion 
system comprises a plurality of coplaner self-supporting 
superconducting dipole coils several hundred meters in 
diameter that is initially accelerated to high altitude and 
supersonic speed by magnetic repulsive forces gener- 
ated by a plurality of superconducting field coils several 
kilometers in diameter embeded beneath the earth's 
surface. The ramjet is accelerated to orbital velocities 
by a multigigawatt microwave beam that is transmitted 
from the earth's surface. A reflecting grid of conducting 
wires is mounted inside the inner dipole which shock 
ionizes the low dentisy atmospheric gas passing through 
it. The frequency of the microwave beam is adjusted 10 
produce electron cyclotron resonance with the free 
Electrons passing through the magnetic field of the 
dipoles thereby accelerating them away from the die 
poles by magnetic repulsive forces aking the positively 
charged ions with them. The system becomes a giant 
hypervelocity ionospheric ramjet propelled by mag- 
netic repulsive forces without any velocity limitations 
By utilizing a plurality of microwave transmitters lo- 
cated along the ground track of the ramjet, itis possible 
to accelerate payloads of several thousand tons to orbit 


133 Claims, 14 Drawing Sheets 


U.S. Patent Oct. 1, 1991 Sheet 1 of 14 5,052,638 


U.S. Patent 


MAGNETIC FIELD STRENGTH (TESLA) 


BREAKDOWN POWER DENSITY (W/CM) 


0.5 


044 


°з 


02 


Oct. 1, 1991 Sheet 2 of 14 5,052,638 


Ag 4 


600 


400. 


E 


1 1 12 [3 20 
ELECTRON CYCLOTRON RESONANT FREQUENCY (GHz) 


95:5 


ab d 


pJ LJ Lj 
ALTITUDE (KM) 


U.S. Patent 


MICROWAVE POWER TRANSMISSION EFFICIENCY (%) 


2 
= 
= 
3 
= 
5 
Е 


Г 


E] 


% 


» 


160 


120 


Oct. 1, 1991 Sheet 3 of 14 5,052,638 


со 


1 H з 10 n 
MICROWAVE FREQUENCY (GHz) 


Ag. 2 


4 8 16 12 
VELOCITY (KM/SEC) 


U.S. Patent Oct, 1, 1991 Sheet 4 of 14 5,052,638 


U.S. Patent Oct, 1, 1991 Sheet 5 of 14 5,052,638 


d 


MINIMUM BEAM DIAMETER (M) 


00 % EI slo 
DISTANCE (XM) 


C8 CA 


5,052,638 


U.S. Patent 


U.S. Patent Oct. 1, 1991 Sheet 7 of 14 5,052,638 


NS 

dip \ М 
a |/ 
\ 

و حع 


D = 22 
Ws ад 3 


1 


U.S. Patent Oct. 1, 1991 Sheet 8 of 14 5,052,638 


$ 

1000 
H 

so 


10 EJ E p 38 бю 
ASPECT RATIO 


Mb 


0.8. Patent Oct. 1, 1991 Sheet 9 of 14 5,052,638 


222 220 


ROTG E 25 Siri VERS E 


US. Patent 


THRUST VECTOR INCLINATION (DEG) 


ACCELERATION (G) 


40 


E] 


Oct. 1, 1991 Sheet 10 of 14 5,052,638 
2 
C 31 
i i n Е D] h 
RAMJET VELOCITY (KM/SEC) 
2 
e 32 
t EJ 3 EJ EJ db 


RAMUET ALTITUDE (KM) 


0.5. Patent 


VELOCITY (км/с) 


VELOCITY (KM/SEC) 


4 


Oct. 1, 1991 Sheet 11 of 14 


AR: 3 


5,052,638 


1 БУЛ 3005 a9 E 
ACCELERATION DISTANCE (KM) 


су 


о 


E al 307 зс то 
ACCELERATION TIME (SECONDS) 


Tho 


U.S. Patent Oct. 1, 1991 Sheet 12 of 14 5,052,638 


22 
Fg 3S Ei 
220. 2/6 


222—1] 


26 


с; E 


USS. Patent Oct. 1, 1991 Sheet 13 of 14 5,052,638 


Cg. 57 


I» 
AG 38 
= 
E 
8 в 
$ 
$ 
» 


ЕД 60 LJ EJ Too 


KJ 
DISTANCE (KM) 


Sheet 14 of 14 5,052,638 


Oct, 1, 1991 


U.S. Patent 


Ag. 39 


20 


(ssnvo) avaa vas 


20 


ALTITUDE (км) 


5,052,638 


1 
ELECTROMAGNETIC RAMJET 


BACKGROUND. 


‘The problem of launching payloads into orbit from 
the earth's surface involves the development of a thrust 
generating mechanism powerful enough to lift a pay- 
Toad off the art's surface and accelerate it to orbital 
velocities. In the prior ап, this has been achieved with 
the development of high thrust rocket engines using the 
reaction principle. Unfortunately, rocket engines con- 
sume huge quantities of propellant that must be stored 
onboard the vehicle. Hence, in order to launch even 
relatively small payloads into orbit, the size of a rocket 
propelled launch vehicle must be enormous in order to 
contain all of the propellant. (The required propellant 
mass is over 100 times greater than the payload mass) 

The “scramjet” designed or the proposed groundto- 
orbit aerospace plane, represents another type of pro- 
pulsion system for accelerating payloads to high veloci- 
ies Basically, this engine а a ramjet in that it ingests air 
at some ingestion velocity (which is essentially equal to 
the engine's forward velocity through the atmosphere), 
sprays it with fuel which ignites forcing the expanding 
combustion gases to leave the engine with a velocity 
greater than the ingestion velocity. Since the ingestion 
Velocity is very high, the ignition time must be very 
short. Only hydrogen fuel can be used in these scramjet 
engines because of the very short ignition time. Unfor- 
tunately, liquefied hydrogen has a very low density 
‘which requires fuel tanks five times larger than conven- 
tional fuel tanks (which must be thermally insulated 
since liquefied hydrogen is a very low temperature 
cryogenic uid). This results in a high inert structural 
mass with a corresponding decrease in payload mass. 
See "Will the Aerospace Plane Work," Technology Re- 
view, January 1987, pp. 42-51 by S. W. Korthals-Altres, 
This problem is compounded by the fact that since the 
kinetic energy which the vehicle must develop in order 
to reach orbital velocity is so high (4X 10° Joules/kg) 
the amount of hydrogen fuel that must be carried by the 
vehicle to achieve orbital velocity is about 56% of the 
{otal initial vehicle mass, even assuming optimal com- 
bustion efficiency. See "From Earth To Orbit In A. 
Single Stage,” Aerospace America, August 1987, pp. 
32-34, by R. A. Jones and C. D. Donaldson. Thus, there. 
эге inherent fundamental engineering problems with 
this propulsion concept that cannot be circumvented 
even if the scramjet propulsion system can be made to 
operate as envisioned at orbital velocity (which may be 
а physical impossibility). Moreover, another problem. 
‘wl be introduced involving a severe limitation on pay- 
load size because nearly all of the interior volume of the 
vehicle will have to be filled with liquefied hydrogen. 

‘Since the scramjet propelled reusable aerospace plane 
is currently believed to represent the cheapest method 
for achieving orbit (with an estimated cost of $200/15 
‘compared to 5000/6 for the Space Shuttle) the pros- 
pects for commercial space travel by private individuals. 
їп the 21st century appear to be very remote. (For ex- 
ample; it would cost a 200 Ib passenger without luggage 
40,000 to be transported to orbit on a one-way Bight 
withthe scramjet propelled vehicle.) 

By utilizing the concept of beamed energy transmis 
sion where a vehicle's propulsive energy is generated 
off the vehicle at some remote power generating plant 
and transmitted to it via microwave or laser beams, it is 
possible to construct a ramjet which does not require 
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the vehicle to carry any fuel. A microwave propelled 
ramjet was proposed as early as 1959 by William 
Brown. (See his US. Pat. No. 3,083,528 entitled "Mi- 
crowave Engines" filed May 12, 959) This microwave 
propelled ramjet concept was later developed by Schad 
and Moriarty to propel payloads from the earth's sur- 
face directly into orbit. (See "Microwave Rocket Con- 
cept.” International Astronautical Congres, Vol. 16, 
Athens, 1965, pp. 175-199.) Unfortunately, the problem 
‘of designing a sufficiently large receiving antenna for 
‘capturing the beamed microwave power and focusing it 
into the ramjet engine required for long range power 
transmission rendered the concept impractical. Since. 
the wavelength of optical radiation is much smaller than 
micro wave radiation, it is posible to achieve signifi- 
cantly greater power transmission distances using a 
laser beam as the energy transmitting medium. A laser 
propelled ramjet was invented in 1972 by Kantrowitz 
and Rose. (See U.S. Pat. No. 3,818,700 entitled "Ram. 
Jet Powered Ву A Laser Beam") However, all of these 
prior art beamed energy ramjet propulsion concepts 
generate propulsive thrust by using the incoming beam. 
energy to heat the ingested air to high temperatures so 
that it can be expelled through a conventional exhaust 
system with a velocity greater than ће ingestion veloc- 
ity. Thus, the incoming beam energy is not converted 
directly into propulsive thrust. These systems require 
the intermediate step of heating. Since all thermal 
rocket engines require a relatively small heating region, 
there is a practical upper limit on the amount of beam 
power that can be converted into propulsive thrust in 
thermal rocket engines that is set by power density 
limitations and by the thermal limitations of the sur- 
rounding structure. This intermediate heating step also 
results in a considerable reduction of efficiency. (More 
than 50% of the beam energy is wasted by radiative 
heat loses) Since laser generators are not very efficient 
to begin with, prior art beamed power propulsion sys- 
tems using laser beams will consume large amounts of 
input energy in the conversion to vehicle kinetic en 
p 

Ла theory, the most efficient method for propelling 
payloads into orbit is by means of an electromagnetic. 
accelerator because the cost essentially reduces to the 
cost of generating an amount of electrical energy equal 
to the kinetic and potential energy of the total mass that 
is accelerated to orbit. For example, if the cost of gener- 
ating electrical energy is 10e/KW-br, this costis 9e Akg 
or АЛЬ for a 200 km high circular orbit. This is 5,000, 
times cheaper than the U.S. Space Shuttle and about 
500 times cheaper than the proposed aerospace plane 
Although there are several different types of prior art 
electromagnetic accelerators (which are also called 
mass drivers) that have been designed to accelerate 
bodies to high velocities (ie, orbital velocities) from. 
the earth's surface, they all have one common and very 
undesirable characteristic: they all require an evacuated 
launch tube through which the payload is accelerated 
Therefore, unless an evacuated tube of several hundred 
kilometers is provided, the acceleration of prior art 
electromagnetic ground to orbit launchers are inher- 
ently high, and the mass and physical dimensions of the 
payload are too small to be of any significant practical 
Value. See “Electromagnetic Launchers," [EEE Trans- 
actions On Magnetics, Vol. MAG-16, NO. 5, Sept. 1980, 
pp. 719-721 by Н. Kolm et al. 
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Large objects, such as completely assembled space 
based interplanetary transfer vehicles (ITVs) with di- 
ameters exceeding 25 m and lengths exceeding 100 m 
would be completely impossible to accelerate to orbit 
from the earth's surface by any prior art electromag- 
netic accelerator. In fact, completely assembled pay. 
Toads with these dimensions could not be accelerated 
into orbit by any prior art ground to orbit transportation 
system (or any such system proposed for the future) 
because they would simply be too large to fit inside any 
launch vehicle. It is assumed without question and taken 
for granted that large objects designed for operating in 
arth orbit will have to be transported there piece by 
piece, in relatively small sections, and assembled in 
orbi. 

The high cost and payload limitations of prior art 
launch vehicles is a result of the basic thrust generating 
principles used for their propulsion. For all practical 
purposes, these prior art propulsion principles are be- 
lieved to be essentially unchangeable because they in- 
volve basic laws of physics. However, the discovery of 
a fundamentally new physical phenomenon or principle 
be applied to develop a completely new thrust generat- 
ing propulsion concept. The electromagnetic ramjet 
propulsion concept disclosed herein is based upon one 
Such discovery superconducting materials with high 
critical temperatures. It will be shown that this propul- 
sion concept will enable payloads to be orbited with 
"mass and physical dimensions far beyond that which 
were previously believed to be possible. Moreover, 
since this propulsion concept is basically electromag- 
netic, it also enables payloads to be transported to orbit 
"with minimum cost. The vacuum environment usually 
required for electromagnetic accelerators is provided 
by operating the ramjet in the ionosphere at very high 
altitudeinstead of on the earth's surface inside а vac- 
tuum tube. 


BRIEF SUMMARY OF THE INVENTION 


With the foregoing in mind, the present invention 
provides an ultra high thrust electromagnetic ramjet 
propulsion system for accelerating high mass payloads 
with very large dimensions from the earth surface 
directly into orbit. The propulsion system comprises а 
plurality of coplanar self-supporting superconducting 
"pole coils several hundred meters in diameter with 
very high aspect ratios that is initially accelerated to 
Supersonic speed by magnetic repulsive forces gener- 
ated by a plurality of giant superconducting field coils 
Several kilometers in diameter mounted coaxially in 
circular underground tunnels located in a remote re- 
Bion. АП of the superconducting сой are constructed 
With superconducting material having a critical temper- 
ature above liquid nitrogen thereby eliminating the need 
for expensive liquefied helium cryogenic refrigeration 
systems. The electromagnetic ramjet, along with the 
attached payload, is launched vertically and initially 
accelerated along a line of magnetic induction gener- 
жей by the field coils. 

"The propulsion coils of the ramjet are mounted inside 
circular hypersonic wing-like airfoils equipped with 
movable aerodynamic control surfaces for guidance 
The surfaces are moved by a рін пу of electric servo 
motors controlled by a high accurecy inertial guidance 
system. The propulsion system can also be controlled 
from the ground, or from an orbiting satellite via radio 
signals. The individual superconducting dipole coils 
and their surrounding circular airfoils are maintained in 
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a rigid concentric spaced-apart relationship by a plural- 
ity of radial airfoils that are mounted between adjacent 
‘circular airfoils. This system of circular airfoils contain- 
ing the superconducting dipole propulsion coils and the 
radial airfoils mounted between them comprise the elec- 
tromagnetic ramjet propulsion system. It is a соп. 
tained automated reusable launch vehicle which is able 
to traverse through the atmosphere in controlled flight 
and land back at the launch site. 

"The payload is mounted inside a long cylindrical 
central body (fuselage) extending along the perpendicu- 
lar longitudinal axis of the dipoles that is connected to 
the ramjet by a plurality of detachable cables. A reflect- 
ing grid of conducting wires is mounted across the inner 
dipole such that after the system is initially accelerated 
to supersonic speed at high altitude by the field cols, 
the low density atmospheric gas passing through the 
inner dipole is shock ionized via collision processes. 

"After the electromagnetic ramjet is launched from. 
the earth's surface and accelerated to a relatively high 
initial altitude by the field coils, it is accelerated to 
orbital velocity by means of an ultra high power micro- 
wave beam. The frequency of the microwave beam is 
adjusted to produce electron cyclotron resonance with 
free electrons of the shock ionized gas moving away 
from the magnetic field of the dipoles. When the free 
electrons move into this resonance region they are rap- 
idly accelerated in circular transverse paths that are 
perpendicular to the lines of magnetic induction of the 
dipoles. The electrons are thus pumped into very high 
energy cyclotron orbits by the microwave beam. A 
strong coupling between the electrons and the micro 
wave beam is created resulting in the absorption of 
essentially ай of the beam energy by the electrons. But 
this absorption is not thermalization. Almost all of this 
energy is pumped into extremely high energy electron 
cyclotron orbits. The high energy orbiting electrons 
become strong magnetic dipoles by virtue of their circu- 
Jar motion. Their magnetic moments are essentially 
aligned antiparallel to the coils magnetic field. The 
magnetic field of the dipole coils decreases with increas- 
ing distance from its center giving rise to а magnetic 
gradient. This gradient is felt by the electron dipoles as 
a strong magnetic repulsive force which rapidly accel- 
erates them away from the dipole coils. Although the 
remaining positively charged fons are not affected by 
the microwave beam, or by the magnetic field, the re- 
sulting charge separation accelerates them after the 
receding electrons. This generates а retarding force on 
the electrons. However, the electrons keep accelerating 
ahead of the ions propelled by magnetic repulsive 
forces, А strong magnetic repulsive recoil force is then 
exerted on the dipole coils propelling them forward, 
Basically, the orbiting electrons, in their aggregate, 
create a huge magnetic field behind the ramjet propel: 
ling it forward by magnetic repulsive forces. The pro- 
cess is purely electromagnetic so that in principal, the 
microwave beam can be converted into propulsive 
‘thrust with an efficiency approaching 100%. The dipole 
coils become a giant electromagnetic ionospheric ram- 
Jet several hundred meters in diameter that is propelled 
by enormous magnetic repulsive forces. 

Ву constructing the microwave transmitter on the 
earth's surface as a close-packed, electronically steered, 
phased array with several million active elements each 
radiating microwave power on the order of one mega- 
‘watt, itis posible to obtain CW beam powers of thou- 
sands of gigawatts for accelerating extremely large 
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payloads of several thousand tons. The DC electric 
‘current used to operate the microwave transmitter can 
be obtained from the field coils which are utilized as a 
giant inductive superconducting energy storage system. 
By employing several microwave transmitters located 5 
along a prescribed ground track, the acceleration pro- 
cess can be extended over distances of several thousand 
kilometers thereby reducing the peak acceleration loads 
то relatively low levels that can be easily tolerated by 
human passengers. The propulsion system is so power- 
ful that it will be possible to transfer huge payloads of 
thousands of tons directly from the earth's surface to 
lunar orbit 

Since the magnetic field strength directly over the 
field coils at orbital altitudes is inversely proportional to 
the cube of the altitude, the feld at orbital altitudes 
directly over the coils is negligibly small (smaller than 
the earth's natural magnetic field) and decreases very 
rapidly with increasing altitude. Likewise, the magnetic 
field generated by the coils on the earth's surface in a 
region surrounding the outer perimeter of the coils (in 
the plane ofthe cols) also decreases very rapidly with 
distance. Thus, the magnetic fields generated by the 
Field coils resulting from fundamental principles of elec- 
tromagnetim are ideally suited for the propulsion con- 
cept proposed herein because these fields are suffi- 
ciently strong locally to generate enormous propulsive 
thrust, but decrease very rapidly with increasing dis- 
tance so as to not affect the surrounding region at any 
significant distance. 

"A system of annular arrays of photovoltaic solar cells 
are mounted around the outer periphery of the feld 
coils for generating electrical energy. This electrical 
energy is used for intially charging up the supercon 
ducting field coils and maintaining them with a desired 
inductive energy. The amount of inductive energy in 
the fully charged field coils is several orders of magni- 
tude greater than the amount of energy used to launch 
a payload. Thus, the system will enable multiple 
launches to take place nearly simultaneously with mas- 40 
sive payloads without any significant decrease in the 
magnetic field. By constructing large solar arrays with 
diameters of many kilometers, the system will generate. 
significantly more electrical energy than is used for 
launching payloads. Thus, the cost of the electrical en- 
ergy used in launching payloads is zero and the excess 
electrical energy generated by the arrays can be sold to 
utility companies for generating income revenue that is 
significantly greater than the total cost of operating the. 
system. 

Since the solar arrays can only generate electric 
power during daylight hours, the field coils are also 
utilized for accumulating а portion of the electrical 
energy generated during daylight hours so that it can be 
feleased into в power distribution system to various 
utility companies during the non-daylight hours. Thus, 
the field coils also serve as a giant load-leveling system. 
that allows electric power to be fed info the distribution 
system at a nearly uniform rate 24 hours per day 

А large fleet of automated electromagnetic ramjet 
accelerators are provided operating from a large central 
Taunching/landing region using the same field coils and 
microwave transmitters ranging in size from a few 
dozen meters in distveer Tor accelerating small pay 
loads of a few thousand kilograms to a diameter exceed 
ing one Kilometer for launching payloads exceeding 
5x10" kg. The ground-to-orbit transportation system is 
envisioned as а vast circular complex with an outer 
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diameter exceeding 80 km and an inner launching/land- 
ing region 10 km in diameter for providing very low 
cost transportation to orbit. It is also envisioned аза 
isnt electric power generating plant. 


DRAWINGS 


These and other advantages and features of the inven- 
tion will be apparent from the disclosure, which in- 
cludes the specification withthe foregoing and ongoing 
description, the claims, and the accompanying drawings 
wherein. 

FIG. 1 is a schematic longitudinal cross section of an 
electromagnetic ramjet having a single superconduc 
ting dipole propulsion сой illustrating its basic operat 
ing principles, 

FIG. 2 is a schematic transverse cross section of a 
single coil electromagnetic ramjet illustrating its basic 
design features; 

FIG. 3 is a schematic longitudinal perspective view 
illustrating a microwave transmitter on the earth's sur- 
face accelerating an electromagnetic ramjet bY а high 
power microwave beam; 

FIG. 4 is a graph of magnetic feld strength В versus 
the electron cyclotron resonant frequency of a micro- 
wave beam propelling an electromagnetic ramjet 

FIG. 5 is a parametric system of graphs illustrating 
the atmospheric breakdown power density for à micro 
wave beam versus ambient atmospheric pressure and 
corresponding altitude for various frequencies; 

FIG. 6 is a graph illustrating the percentage of micro- 
wave power that is transmitted through the atmosphere 
Corresponding to a beam elevation angle of 30" as a 
function of frequency on a rainy day with a precipita 
tion rate of 2 mm/hr. 

FIG. 7 isa graph of propulsive thrust F versus veloc- 
ity V generated by an electromagnetic ramjet powered 
by a 300 GW microwave beam and operating with an 
efficiency of 100%; 

FIG. 8 is а schematic transverse cross section of a 
superconducting propulsion dipole mounted inside a 
tubular cryogenic Dewar system that is mounted inside 
а ramjers circular airfoil illustrating the design and 
construction; 

FIG. 9 isa schematic longitudinal cross section far- 
‘ther illustrating the design and construction of a cryo- 
genic Dewar system for a superconducting dipole coil 
that is mounted inside а circular airfoil of an electro- 
‘magnetic ramjet; 

FIG. 10 is am enlarged transverse cross section 
through the minor axis a propulsion coil illustrating the 
design and construction ofa circular hypersonic wing- 
like airfoil mounted around the propulsion сой with 
movable aerodynamic control surfaces; 

FIG. 11 is а perpendicular cross section of FIG. 10; 

FIG. 12s a longitudinal cross section of a portion of 
the airfoil shown in FIG. 10 further illustrating its de- 
sign and construction; 

"FIG. 13 is a schematic longitudinal cross section of a 
giant multgigawatt phased array microwave transmit- 

FIG. 14 is a schematic transverse cross section of 
FIG. 13 further illustrating the design and construction 
of a phased array microwave transmitter 

FIG. 15 is a schematic plan view of a giant mul- 
tigigawatt phased array microwave transmitter further 
illustrating its design and construction; 

FIG. 16 is an enlarged longitudinal cross section of a 
portion ofthe phased array microwave transmitter ilus- 
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trating the design and construction of the individual 
beam launching horns and the connecting waveguides: 

FIG. 17 is a graph of the minimum beam diameter d; 
versus transmission distance D corresponding to а 
phased array microwave transmitter with an effective 5 
transmitting aperture diameter of 600 m operating ага 
frequency of 10 GHz; 

FIG. 18 is a schematic longitudinal cross section 
illustrating the design and construction of a multiple- 
сой electromagnetic ramjet with a cylindrical central 
body containing the payloa 

FIG, 19 is a transverse view of the multiple-coil elec- 
tromagnetic ramjet shown in FIG. 18; 

FIG. 20 is an enlarged schematic longitudinal cross 
section of the electromagnetic ramjer's rotatable central 
body which contains the payload and which is acceler- 
ated to orbital velocity by the ramjet 

FIG. 21 is an enlarged schematic transverse cross 
section through the rear of a central body illustrating its 
high thrust propulsion system; 

FIG. 22 is a schematic perspective view showing a 
superconducting dipole coil of an electromagnetic ram- 
jet accelerating away from a plurality of coaxial field 
oils buried beneath the earth's surface by magnetic 
repulsive forces; 

FIG. 23 is a schematic perspective view showing a 
superconducting dipole сой of an electromagnetic ram- 
jet being decelerated during its return to the launching 
site ма magnetic repulsive forces generated by the field 
coils; 

FIG. 24 is a schematic perspective view illustrating 
the magnetic repulsive force between two parallel coax- 
ial current carrying coils; 

FIG. 28 is a perspective view of half of a dipole coil 
showing its relative geometrical relationships; 

FIG. 26 is a graph of a propulsion coil's shape factor 
versus its aspect ratio; 

FIG. 27 is a schematic plan view illustrating the field 
coils in the preferred embodiment and a plurality of io 
annular arrays of photovoltaic solar cells for generating 
electrical energy; 

FIG. 28 is a schematic transverse cross section illus- 
trating a superconducting field coil mounted inside an 
underground tunnel; 

FIG. 29 describes the initial ascent trajectory of an 
electromagnetic ramjet after a vertical launch from the 
center of the feld coils; 

FIG. 30 shows the electromagnetic ramjet being 
sequentially accelerated along a 100 km high circular so 
trajectory by a series of microwave transmitters posi- 
tioned at 400 km intervals along the trajectory's ground 
track; 

FIG. 31 is a graph of an electromagnetic ramjet's 
angle of inclination relative 1o its Might path versus ss 
velocity while accelerating a mass of 2,000,000 kg with 
31200 GW microwave beam; 

FIG. 32 is a graph of acceleration versus altitude of 
an electromagnetic ramjet’s initial ascent trajectory to 
an altitude of 60 km propelled by magnetic repulsive 
forces generated by the feld coils 

FIG. 33 is a graph of velocity versus acceleration 
distance for an electromagnetic ramjet accelerating а 
mass of 28,000,000 kg with а 1,200 GW microwave 
beam; “ 

FIG. 34 is a graph of velocity versus time for an 
clectromagnetic ramjet accelerating a mass of 
28,000,000 kg with a 1200 GW microwave beam; 
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FIG. 35 is а schematic longitudinal cross section ога 
fully assembled and manned 660 m diameter 25,000 ton 
toroidal space station attached to а 700 diameter elec- 
tromagnetic ramjet that lifts the space station off the 
earth's surface and accelerates it to orbital velocity, 

FIG. 36 is a transverse cross section of FIG. 35; 

FIG. 37 is a schematic longitudinal cross section 
illustrating how the space station shown in FIG. 38 is 
launched from the earth's surface by the electromag- 
netic ramjet and initially accelerated to an altitude of 60 
km by magnetic repulsive forces generated by the sur- 
rounding field coils; 

FIG. 38 is a graph showing the magnet feld 
strength on the earth's surface generated by the field 
сой at various distances from the center; 

FIG. 39 is a graph showing the magnetic field 
strength in space directly above the center of the field 
сой at various altitudes; and 

FIG. 40 is a schematic plan view of the central laun- 
ching/ianding complex inside the inner field coil with a 
plurality of individual circular launching landing termi- 
nals for accommodating various electromagnetic ram- 
Jets with different diameters. 


DESCRIPTION OF THE PREFERRED 
EMBODIMENT 


The ramjet propulsion system disclosed herein is 
radically different from prior art ramjet propulsion 
systems in that it does not involve any thermodynamic 
processes and operates at very high altitudes. T uses 
electromagnetic energy to generate propulsive thrust 
instead of chemical energy obtained by burning fuel 
Moreover, since this electromagnetic energy is con- 
verted directly into propulsive thrust without any inter. 
mediate thermalization stage, the input electromagnetic 
energy is converted into kinetic energy with nearly 
100% efficiency. Since the ramjet operates in the iono- 
sphere, aerodynamic drag is essentially zero. The elec- 
tromagnetic energy is generated at a remote power 
‘generating plant and transmitted to the vehicle by a 
microwave beam. Consequently, it does not have any 
energy limitations. Since it does not have to accelerate 
any dead inertial mass such as an energy generating 
source or fue} load, it is capable of very high perfor- 
‘mance. The thrust generating mechanism involves con- 
verting the microwave power directly into magnetic 
repulsive forces generated by very low density atmo- 
spheric gas passing through the ramjet at high velocity. 
Consequently, unlike all prior ап ramjet propulsion 
systems designed for operation within the earth's atmo- 
sphere, ths electromagnetic ramjet propulsion system 
has no inherent velocity limitations. It is basically a 
giant electromagnetic accelerator that does not require 
а vacuum tube, Although it does require a partial vac- 
uum environment, this environment is not provided 
artificially within a tube. Rather, itis obtained by oper- 
айар the system at very high altitudes. Therefore, this 
accelerator has no size or payload mass limitations. 
‘The underlying propulsion principles upon which the 
invention is based are made possible by the recent dis- 
coveries of superconducting material with critical tem. 
perature, critical fields, and current densities signifi- 
cantly greater than previously believed possible. This 
fundamentally important technological breakthrough 
enables current carrying superconductors to be oper- 
ated at liquid nitrogen temperature instead of much 
colder liquid helium temperature. Since liquid hydro- 
gen is colder than liquid nitrogen and can be easily 
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stored and maintained aboard space vehicles it is possi- 
ble to maintain extremely large superconducting coils in 
orbit that are capable of generating very large and in- 
tense magnetic fields indefinitely. 

FIGS. 1 and 2 are schematic longitudinal and trans- 
verse cross sections of an electromagnetic ramjet with a 
single dipole coil illustrating its basic design and operat- 
ing principles. As is illustrated ín these figures, the ram- 
jet is extremely simple and comprises a superconducting 
selfsupporting dipole сой 10 several hundred meters in 
diameter. The dipole 10 moves through the rarified 
upper atmosphere at supersonic speed such that the 
plane of the dipole is nearly perpendicular to its veloc- 
йу vector. А grid 12 of conducting wires 14 is mounted 
аз а screen across the inside periphery of the dipole. 
"This screen has two functions. It provides a means for 
ionizing the low density atmospheric ges passing 
through it at supersonic speed by generating small 
shock waves via collision processes and it also serves as 
a microwave reflector which prevents the microwave 
beam from passing through the dipole. The wires 14 are 
mounted inside small stress bearing tubular filaments of 
fused silica glass (or some other suitable high tempera- 
ture material) as thermal protection for the wire screen. 

As is shown in FIG. 1, the superconducting dipole 
сой 10 is charged with electric current which generates 
а very large magnetic field 16. An ultra high power 
microwave beam 18, is transmitted to the dipole 10 into 
the magnetic field 16 from a ground based transmitter 
20 located several hundred kilometers directly behind. 
the dipole and on its ground track, FIG. 3. (In some 
embodiments, the microwave transmitter may be 10- 
cated in orbit) The microwave beam 18 is plane polar- 
ized such that its electric field vector is perpendicular to 


the dipoles central magnetic field. When the low den- „ 


sity atmospheric gas 22 passes through the screen 12 
inside the dipole coil 10, a plurality of small shock 
waves are generated behind the screen 12. This system 
of multiple shock waves intersect а short distance Бе. 
hind the screen 12 and forms a low density cloud of 
ionized gas 24 moving away from the dipole 10 with a 
velocity approximately equal to the dipoles forward 
velocity through the atmosphere 

(Ley the ramjers intake velocity ) In order for the 
ramjet to generate forward propulsive thrust, the ion- 


ized gas cloud 24 must be accelerated away from the * 


dipole with a relative velocity significantly greater than 
‘the intake velocity. This acceleration will be accom- 
plished by the principle of electron cyclotron reso- 
ance. The electromagnetic acceleration mechanics of 
this principle can be understood by referring to FIG. 1. 

"The frequency of the microwave beam 18 is adjusted 
to produce electron cyclotron resonance with the free 
electrons 28 passing into a region 26 of the magnetic 
field of the dipole 10 located several meters behind the 
shock screen 12. This resonance frequence is given by 
the equation 


О) о 
where the term e/m denotes the charge о mass ratio of 
the electron which is 1.7552 x 10!" coloumb per kg and 
where B denotes the field strength. When the free elec- 
trons 25 of the ionized gas 24 move into this region 26 
they are rapidly accelerated in circular transverse рай 
28 that are perpendicular to the magnetic field lines of 
induction 16. The free electrons are thus pumped into 
very high energy cyclotron orbits by the transverse 
electric field vector of the microwave beam that is 
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oscillating at a frequency f. A strong coupling between 
the low density plasma cloud and the microwave beam. 
is created resulting in the absorption of essentially all of 
the beam energy by the plasma cloud 24. But this ab- 
sorption is not thermalization. Most of the energy is 
pumped into extremely high energy electron cyclotron 
orbits. Any gas passing through the dipole screen 12 
that remains unionized, is ionized when it enters the 
resonance region 26. 

The high energy orbiting electrons become strong 
magnetic dipoles by virtue of their circular motion. 
However, because of “Lenz's Law", their magnetic 
moments are aligned anti-parallel with the magnetic 
field. The magnetic field strength decreases with in- 
creasing distance from the dipole 10 giving rise to a 
strong magnetic gradient VB. This gradient is felt by 
the electron dipoles j as a magnetic repulsive force 
which rapidly accelerates them away from the dipole 
10. Although the remaining positively charged ions are 
not affected by the magnetic gradient VB, the resulting 
charge separation accelerates them after the accelerat- 
ing electrons. A magnetic repulsive recoil effect is then 
exerted on the dipole coil 10 thereby creating а propul- 
sive reaction force. Eventually, the orbital energies of 
the electrons decay to relatively low levels thus con- 
verting their kinetic energy from transverse circular 
‘motion to directed lincar motion. Basically, the orbiting 
electrons, in their aggregate, create a huge magnetic 
field behind the dipole coil 10 propelling the сой for- 
Жага by magnetic repulsive forces. The inertia of the 
positively charged ions enables the repulsive forces 
generated on the dipole coil 10 to be very strong. With 
this underlying accelerating principle, it is possible to 
convert essentially 100% of the microwave beam 
power directly into magnetic propulsive thrust that is 
exerted on the superconducting dipole сой 10 by the 
accelerating gas cloud 2%. 

FIG. 4 a graph of magnetic field strength B versus 
the electron cyclotron resonant frequency f of a miero- 
‘wave beam propelling an electromagnetic ramjet given 
by equation (1). 

Since the superconducting dipole coil which repre- 
sents the ramjet is several hundred meters in diameter, 
"he total mass Пом rate of low density atmospheric ваз 
passing through the сой is fairly high. Since ће diame- 
ter of the microwave beam is equal to the diameter of 
the dipole coil, the beam power can reach levels of 
thousands of gigawatts. Consequently, this high altitude. 
electromagnetic ramjet concept can generate propul- 
sive thrust far beyond any prior art ramjet, rocket en- 
gine or any other propulsion system. 

The technique of accelerating a low density plasma to 
high velocities by the principle of electron cyclotron 
resonance using microwave power s the energy source 
is usually applied in high energy physics laboratories 
concerned with the investigation of nuclear processes. 
"The principle has also been studied as a means for accel- 
erating and expelling propellant stored onboard a space 
vehicle for generating small amounts of propulsive 
thrust the microwave power is only on the order of a 
few kilowatts and generated onboard the vehicle. (See 
the article “Cyclotron Resonance Thruster Design 
Techniques,” AZAA Journal Vol. 4, No. 5, May 1966, 
рр. 835-840.) However, the principle of electron eyclo- 
ron resonance has never been considered as a means for 
accelerating atmospheric gas passing outside a vehicle 
in the form of a ramjet using microwave power trans- 
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mitted to the vehicle from a remote power generating 
station. 

“The propulsive thrust F generated by the electromag- 
netic ramjet can be expressed as 


m o 


where Р is equal to the beam power and V is equal to 
the dipole velocity. Assuming that the diameter of the 10 
microwave beam is equal to the diameter of the propul- 
sion dipole 10, the beam power P can be expressed as 


о 
where R is equal to the dipole radius and p is equal to 15 
the power density. The maximum power density Pac of 
the microwave beam that can be transmitted to the 
dipole is limited by the breakdown limitations of the 
atmosphere. This maximum power density can be ex- 
pressed as 

prac GP erat w 
Where p is equal to the ambient atmospheric pressure in 
Torr, and C isa constant equal to 119.38 W/(cmTorr?) 
FIG. 5 is a parametric system of graphs of pmax versus 
atmospheric pressure p corresponding to several micro- 
wave frequencies £. (The altitude corresponding о vari- 
‘ous values of atmospheric pressure is also shown in 
FIG. 5) For a more detailed technical description of 0 

icrowave breakdown in air at various pressures sec 

“Breakdown Limitations on the Transmission of Micro- 
wave Power Through the Atmosphere,” IEEE Trans- 
Actions On Antennas And Propagation, Vol. 12, Nov. 
1964, pp. 709-717, by W. E. Scharfman et al. FIG. 5 
indicates that in order to obtain high power densities, 
the frequency f of the microwave beam should be as 
high as possible. 

If the frequency of the microwave beam is too high, 
atmospheric attenuation begins to reduce the transmis 
sion efficiency of microwave power through the atmo- 
sphere. This is due to the absorption of microwave 
power by water vapor, oxygen, and various scattering 
processes. FIG. 6 is а graph showing the percentage of 
microwave power that is transmitted through the atmo- 
sphere with a beam elevation angle of 30° as a function 
of frequency during a cloud covered rainy day with a 
precipitation rate of 2 mm/hr. Thus, for example, at a 
frequency of 10 GHz, the microwave power transmis: 
ion through rhe atmosphere with a beam elevation 
angle of 30° exceeds 95% even when itis raining with a 
precipitation rate of 2 mm/hr and total cloud cover. A 
laser beam operating at optical frequencies would be 
completely absorbed by the atmosphere under these 
Conditions. A detailed technical description of atmo- 
spheric attenuation of microwave power can be found 
їп the article, Atmospheric Attenuation of Microwave 
Power,” The Journal of Microwave Power, Vol. 5, No. 4, 
Dec. 1970, рр. 265-278 by V. Falcone. 

FIGS. § and 6 are important for determining the 
optimum operating frequency for the microwave beam, 
Tn order to be able to obtain а high power density p, the 
frequency should be as high as possible. However, ifthe 
frequency is too high, atmospheric attenuation. will 
reduce the power transmission efficiency. Since it will 
be shown herein that the transmitter will be able to 
provide almost unlimited beam power, power losses due 
to atmospheric attenuation will be of secondary impor- 
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tance. Thus, the frequency selected for the preferred 
embodiment will be relatively high in order to obtain а 
high power density. A frequency f= 10 GHz will pro- 
vide a power density of 425 W/cm? and is selected for 
the preferred embodiment. It should be noted however, 
that this frequency will still provide very high transmis- 
sion efficiencies which, on a clear day, will approach 
984% for beam elevation angles on the order of 30". 

In order to comprehend the very high performance 
capabilities of the electromagnetic ramjet suppose 
R=150 m and f=10 GHz (f= 10"). The maximum 
power density Pmax Of the microwave beam operating at 
this frequency is 425 watts/em?. Hence, the maximum 
effective beam power that can be used to propel the 
ramjet will be 300 GW. This power is many orders of 
magnitude greater than any prior art beamed power 
propulsion concept—and this power is converted di 
rectly into propulsive thrust by electromagnetic pro- 
cesses with an efficiency of nearly 100%. FIG. 7 is à 
graph of propulsive thrust F versus velocity V that 
could be generated by the ramjet using 300 QW of 
propulsive power, 

"The reason why it is possible to operate the ramjet at 
these very high power levels is because of its huge 
<dimensions—and these dimensions are possible because 
the superconducting propulsion сой can create and 
sustain enormous magnetic fields with а relatively small 
amount of material 

The most efficient operating altitudes of the electro- 
magnetic ramjet (where the beam power to propulsive 
thrust conversion efficiency approaches 100%) is be- 
tween 100 km and 120 km. At an altitude of 100 km the 
particle density of the atmosphere is about 1013 molecu- 
les/em} and the ramjet operation will be very nearly 
collisionless. Thus, there will be essentially zero ther- 
‘alization and the ramjet operation will involve purely 
electromagnetic processes. Since altitudes on the order. 
‘of 100 km are well within the ionosphere the ramjet can 


40 be viewed as “ionospheric ramjet.” 


Tt should be pointed out that the shock screen 12 used 
to ionize the molecules passing through the dipole coil 
10 is not necessary at 100 km altitudes. The ionosphere 
at 100 km altitudes contains some fraction of the mole- 
cules that are already ionized by natural solar radiation. 
"When the superconducting dipole сой 10 sweeps 
through this region with its large magnetic field, it acts 
as а giant ion scoop several kilometers in diameter 
‘which collects the ionized molecules and free electrons 
from all directions. Thus, the fraction of ionized mole- 
cules passing through the dipole is several orders of 
magnitude greater than the natural fraction at this alti- 
tude. When the free electrons pass into the electron 
cyclotron resonance region 26 (FIG. 1) behind the mov- 
ing dipole coil and rapidly accelerated into expanding 
circular cyclotron orbits they will, in themselves, form. 
an ionizing region, which will ionize most of the re- 
maining unionized gas molecules passing through it in 
эп avalanche effect. Although this process will reduce 
the overall beam power to propulsive thrust conversion 
efficiency of the ramjet, this reduction will only on the 
order of 2 or 3%. 

At low altitudes below the ionosphere tc fraction of 
ionized gas molecules is not large enough to start an 
ionizing process. The shock screen 12 therefore pro- 
vides a means for generating a plasma source when the 
ramjet is moving at relatively Tow altitudes 
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t should also be pointed out that the microwave 
generators could easily be designed to change fre- 
‘quency. This capability would allow the electromag- 
netic ramjet to be “fine tuned" from the ground while it 
is accelerating a payload to optimize its propulsive effi- 
ciency. It follows from equation (1) that by varying the 
frequency fof the microwave beam, it will be possible 
to move the resonance region of the orbiting electrons. 
to give optimum performance. Consequently in view of 
the large dimensions of the resonance region and the 
nearly perfect beam quality, it will be possible to oper- 
ate the electromagnetic ramjet close to its theoretical 
performance limits 

‘One of the most important technical aspects of the 
invention is the fact that the superconducting dipole 
сой 10 is constructed with superconducting material 
having a relatively high critical temperature such that it 
‘can be maintained at liquid hydrogen temperature (187 
X) instead of very low liquid helium temperature (4* 
K). FIGS. 8 and 9 illustrate the design and construction 
of а cryogenic Dewar system 30 that is designed to 
maintain the coil 10 at liquid hydrogen temperature. 
The system 30 comprises a double walled tube 32 that 
completely encloses the сой 10. A plurality of stand-off 
mounting struts 34 keep coil centered inside the tube 32. 
The tube 32 is (Шей with liquid hydrogen 36 such that 
the coil 10 is completely immersed in this cryogenic 
fluid at 18° К. The tube 32 and mounting struts 34 are 
constructed with material having very low thermal 
Conductivity. The space 38 between the double walls of 
the tube 32 is filled with multiple layers of cryogenic 
thermal insulation 40. A plurality of larger mounting 
struts 42 are attached to the outer tube wall 44 and used 
for supporting an outer circular wing like, high-speed 
airfoil 46 that completely encloses the Dewar 30. 

FIGS. 10, 1, and 12 describe the detail design and 
construction of a high-speed airfoil 46 that is mounted 
around the сой 10 and its Dewar 30. As described 
above, the airfoil 46 is attached to the Dewar 30 by a 
plurality of supporting struts 42. Some portions of the. 
airfoil 46 are equipped with movable aerodymamic 
control surfaces 48 that enable the ramjet propulsion. 
system to be steered while traversing through the lower 
atmosphere at high velocity. The control surfaces 48 
аге moved by electrically driven servo motors $0 that 
эге controlled by a guidance computer 52 and an iner- 
tial guidance system 54. A back-up radio control system. 
S6 is provided to enable the control surfaces 48 to be 
controlled via radio signals transmitted from the launch 
site or from an orbiting satellite. A plurality of small 
orbiting maneuvering thrusters 8 (which could be high 
pressure vessels of compressed gas) are also provided 
Tor generating small amounts of propulsive thrust while 
traversing through the ionosphere (or while in orbit 
above the atmosphere). These thrusters S8 are con- 
trolled by the guidance system 54 and can also be used 
for providing lateral guidance when the propulsion 
system is moving at low velocities near the earth's sur- 
face. The airfoil 46 is also equipped with a plurality of 
high speed dive brakes 60 for providing additional de- 
celeraing propulsive thrust while traversing through 
the lower portions of the atmosphere. The dive brakes 
60 are also controlled by the guidance system 64. 

The airfoil 46 and the movable control surfaces 48 are 
constructed with high strength, high temperature com- 
posite material such as graphite fiber with negligible 
magnetic susceptibility. (See, "New World for Aero- 
space Composites,” Aerospace America, Oct. 1985, pp. 


» 


0 


ө 


14 
36-42, by W. F. De Mario) This protective high-speed 
airfoil 46 gives the ramjet propulsion system а fairly 
high lift to drag ratio which enables it to glide arid 
maneuver а considerable distance through the lower 
atmosphere without any propulsive forces. 

‘As is shown in FIGS, 10, 11, and 12, the airfoil 46 is 
designed with a small transverse cross section with а 
‘chord to thickness ratio of about 8 to 1. This design 
enables the total structural mass of the airfoil 46, includ- 
ing all of its internal components except the dipole coil 
10, to have a total mass approximately equal to 25% of 
the сой mass, Thick blankets of evacuated multilayer 
cryogenic thermal insulation 62 are mounted along the 
inside walls 64 of the airfoil 46. Essentially all of the 
Structure surrounding the coil 10 is constructed with 
material having very low magnetic susceptibility. Small 
superconducting magnetic shielding coils 66 are pro- 
vided to shield various electron command and control 
systems from the magnetic field of the dipole 10. 

"The circular airfoil 46, all of its internal structure and 
operating systems, and the superconducting propulsion 
dipole 10 (along with its cryogenic Dewar system ) 
comprise a single-coil electromagnetic ramjet. It is a 
self-contained, automated reusable launch vehicle (e, 
accelerator) which is able to maneuver in space and 
traverse through the atmosphere in controlled flight- 
and land vertically back at the launch site. For simplic- 
ity, FIGS. 1, 2, 3, 10, 11, and 12 illustrating the design 
and construction of the electromagnetic ramjet do not 
Show the payload in order to keep the discussion fo- 
cused on йз operating principles. 

Although the construction of a CW beamed power 
transmitter capable of generating a 300 GW laser beam 
at optical frequencies is well beyond the state of the ап, 
it can be easly achieved at microwave frequencies. 
FIGS. 13 and 14 illustrate the design and construction 
ofa giant phased array microwave transmitter 20. Asis 
shown in FIG. 13, the transmitter 20 s rigidly mounted 
im a housing 68 with multiple radiating elements 70 
having а broadside beam elevation angle of 30". The 
beamed power electromagnetic ramjet propulsion sys- 
тет envisioned herein will require а plurality of micro- 
wave power transmitters. The first transmitter, located 
closest to the launch point, will have a broadside beam 
elevation angle of 45". АП other transmitters will be 
designed with a broadside beam elevation angle of 30° 
In the preferred embodiment, the array 72 is circular 
(FIG. 14) with a diameter of 600 m. Each radiating 
clement 70 (which comprises a beam launching horn) is 
fed CW microwave power via a waveguide 74. As is 
shown in FIG. 13 and in FIG. 15 (which is a plan vie of 
the transmitter) the waveguides 74 extend outward 
from the back of the array 72 in diverging directions for 
several hundred meters so as to provide some space 
‘between adjacent waveguide 74 that is large enough for 
access by technicians. These are where the phase shift- 
ers 76 are mounted. The microwave beam 18 is steered 
electronically by these phase shifters 76 which control 
the phase of the microwave power that is fed о the 
beam launching horns 70. FIG. 16 shows an enlarged 
longitudinal cross section of some of the beam launch- 
ing horns 70 and the waveguides 74 that are connected 
to them, It is possible to design this microwave feed 
system with low loss waveguides such that over 9.99% 
ofthe microwave power fed into the system is transmit- 
ted, 

Ла the preferred embodiment, the transmitting horns 
70 and waveguides. 74 have square transverse cross 
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sections. The transmitting end of the horns 70 have 
aperture dimensions 4 by АА where A denotes the 
‘Wavelength ofthe microwave beam. For the preferred 
frequency of 10 GHz, X 3 em. Hence, the end of each 
transmitting horn 70 has inside dimensions of 12 cm by 
12 cm. The mounting of the array 72 is such that the 
spacing 78 between the inner walls of adjacent horns 70 
i8 A/2= 1.5 cm so as to form a close-packed array with 
negligible sidelobes. This close-packing design of the 
array will enable essentially 100% of the radiated power 
tobe contained in the main lobe which forms the miero- 
‘wave beam. With these dimensions, the array 72 will be 
‘composed of 15,514,038 separate beam launching horns 
70 and a like number of waveguides 74 and phase shift- 
1576. Since the technology of microwave power trans- 
mission enables relatively small waveguides to convey 
Мету high levels of microwave power (because the 
power density can be as high as 1.2 MW /em) over long. 
distances with virtually zero Joss, it is possible to 
achieve a total beam power of essentially any desired 
value by simply feeding a sufficient amount of micr 
wave power into each individual waveguide. This is an 
important operating feature of the invention as it ena- 
bles the electromagnetic ramjet to be designed to oper- 
ate with essentially any desired level of microwave 
power. In the preferred embodiment of the invention 
the microwave transmitters will be designed to transmit 
а maximum beam power of 10,000 CW (105 watts). In 
order to obtain a maximum beam power of 10,000 GW, 
it is only necessary to feed 645 KW of microwave 
power into each individual waveguide 74. Since 645 
KW microwave generators operating at 10 GHz are 
readily available as commercial “off the shelf items”, 
the possibility of achieving a beam power of 10000 GW 
(and much greater power) is very easy. Iis just a matter 
‘of numbers: For example, since 1 MW amplitron micro- 
wave generators operating at 10 GHZ (with an overall 
lectricsto-microwave efficiency of 95%) are readily 
available and could be used to feed each waveguide 74, 
а beam power of over 15,500 GW could be achieved. 
(See, "High Power Microwave Generators of the 
Crosed-Field Type," Journal of Microwave Power, Vol. 
5, No. 4, December 1970, рр. 245-259, by William 
Brown) The reason why the waveguides 78 diverge 
and extend in back of the array for several hundred 
fheters is to separate them to allow individual access 
and to enable the heat that is generated by the very 
small inefficiency losses to be carried off by various 
cooling systems. 

The particular method adopted for generating the 
microwave power and feeding it into each waveguide 
will depend upon economics which is beyond the in- 
tended scope of this disclosure. However, it is instruc- 
tive to identify а few of the possibilities. The first 
method involves connecting each waveguide 74 to its 
own separate microwave generator as described above. 
However, since the number of waveguides is зо enor- 
тош, this method may be too expensive. Another 
method would be to generate several gigawatis of mi- 
crowave power in single unit microwave generators 
and use the output to feed several thousand waveguides, 
Та particular, a single microwave generator operating 
with an efficiency of 99% in the form of a 1.22 m long, 
275 m diameter cylinder with a mass of only 5,400 kg 
would be capable of generating 10 GW of microwave 

wer at 10 GHz. (See pages 176-180 of the paper, 
"Microwave Rocket Concept, "Intemational Astronauti. 
cal Congress Vol. 16, Athens, 1965 by J. Schad and J. 
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Moriarty.) It would only require 1000 of these units 
(each of which feeding 15,504 waveguides) to obtain 
the desired maximum 10,000 GW beam power. For 
‘definiteness, this is the method adopted herein. Thus, as 
shown in FIGS. 13 and 15, the 10 GW microwave 
generating units 80 are positioned at various locations, 
tach of which are connected to 15,504 waveguides 74 

Tn order to dissipate the waste heat, a large cooling 
system 82 is provided. This cooling system 82 takes 
large quantities of water 84 from a nearby reservoir 86 
and circulates it via conduits 8 around the microwave 
generators 80, phase shifters 76, and large portions of 
the waveguides 74 and beam launching horns 70. Since 
the transmitter will have to operate for only few min- 
utes, the heat build up will not overwhelm the cooling 
system. 

"The electrical energy used to power the 1,000 micro- 
wave generators 80 is obtained from a large under- 
ground superconducting energy storage system 90 
Such energy storage systems will be easly capable of 
supplying over 10,000 GW of DC electric current for 
the microwave generators 80 since superconducting 
inductor coils can be discharged at very high power 
levels. The electric current is fed to the generators 80 
via superconducting power transmision lines 92 that 
are connected to the inductor 90 via superconducting 
on/off control switches 93. A large cryogenic cooling 
system 94 is provided for the inductor 90 and for the 
various superconducting transmission lines 92 and 
switches 93. Since an electromagnetic ramjet receiving 
propulsive power from a particular transmitter will 
usually be within range of the transmitter for less than 2 
minutes, the total amount of inductive energy stored in 
the superconducting energy storage system could be 
easily achieved. It would require а storage capacity of 
about 350 GW-hr to provide 10,000 GW for 2 minutes. 
Such systems are well within engineering feasibility. 
(See for example, “Superconductive Energy Storage 
For Diurnal Use By Electric Utilities," IEEE Transac- 
tions On Magnetics, Vol. MAG-17, No. 1, January 1981, 
рр. 340-343 by R. Boom.) After the superconducting 
‘nergy storage system is discharged by feeding current 
to the microwave generators 80 at very high power 
Jevels, it is recharged with current via other supercon. 
ducting power transmission lines 96 at a much lower 
power level but over a much longer time period. These 
Techarging transmission lines could be connected to the 
field coils that are used to launch the ramjet vertically 
off the earth's surface. However, since some of the 
transmitters will be located several thousand Kilometers 
from the launch point, it may be more practical to re- 
charge the superconducting energy storage systems 90 
by specially designed "stand-alone" power plants. A 
large superconducting MHD power plant would be 
‘del for this purpose because this type Of power plant is 
very efficient and could be easily designed to operate on 
an intermittent basis with the capability of generating 
very large amounts of power. (See Investigation of MHD 
Power Generation, Vol 11 Integration With Cross Field 
‘Microwave Devices, RADC-TDR-62-464, Contract AF 
30 (602)-2487, by W. C. Brown.) For example, such a 
power plant could be designed to generate 100 GW of 
power for 3} hours which would be sufficient to re- 
charge a completely discharged superconducting en- 
ergy storage system 90, However, since the first trans- 
miter will be located near the field coils, the electric 
current it uses to power its microwave generators will 
be taken directly from the superconducting field coils 
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In this case, the inductive energy storage system for the 
transmitter would be the field coils themselves and thus. 
there would be no need for a separate system 90. 

There is another method for operating the micro- 
wave power generation and transmission system that 
may be the most economical. This method is based upon 
taking maximum advantage of the enormous micro- 
wave power that can be efficiently transmitted through 
circular large-diameter pressurized gas high frequency 
‘waveguides. For example, if d (meters) denotes the 
diameter of such a waveguide, the microwave 
(gigawatts) that could be transmitted through 1 
approximately by 


hor 


(See, "Economic Feasibility of 
Transmission in Circular Waveguide,” Ch. 36, рр. 
256-269, D. Dunn and W. Loewenstern, Jr, Microwave 
Power Engineering, Vol. 1, Academic Press, 1968, E. 
Okres, ed) Consequently, a waveguide of this type 
having a diameter of only 14.14 m (46.39 f) would be 
capable of transmitting 5,000 GW. Two such wave. 
guides would be capable of transmitting the maximum. 
desired microwave power. Thus, instead of having to 
generate 10000 GW of microwave power at each trans- 
тїт, it could be generated at the first transmitter (via 
the generators 80) and fed to the other transmitters 
sequentially by а pair of these giant waveguides 
‘mounted in underground tunnels that are connected to 
all of the transmitters located within the continental 
United States. The process of tuming off the micro- 
wave power at one transmitter and turning it on at the 
next transmitter would simply involve switching the 
power flowing through the waveguides from one trans- 
mitter to the next transmitter. Consequently, with this 
method, there would be no need for any microwave 
generators 80 or superconducting energy storage sys 
tems 90 at these transmitters. The microwave power 
would be fed directly into the small waveguides 74 that 
feed it past the phase shifters 76 о the beam launching 
horns 70 at each phased array transmitter. 

‘Although the phased array microwave transmitter 
тау appear to be а very complex structure and operat- 
ing system, it is in reality, a simple bee hive type hous- 
img with millions of waveguides. Since there are no. 
moving parts, there is nothing to ware ош. It would not 
require very much maintenance and it would be essen- 
tially 1009¢ reliable. The economics of automated mass 
production techniques could be employed to reduce the 
{otal cost of the array. 

As pointed out above, the microwave beam 18 is 
steered electronically by controlling the phase of each 
radiating element 70 in the array by the phase shifters 
76. Each of these phase shifters 76 are controlled by a 
beam steering computer 98 via electric conduits 100. 
This computer 98 generates the steering commands 
such that the beam is automaticaly pointed at the elec- 
tromagnetic ramjet as it traverses through the iono- 
sphere several hundred Kilometers away. The phase 
shifters 76 also enable the beam to be focused on the 
dipole such that the beam diameter is always maintained. 
exactly equal to the dipole diameter as it moves away 
from the transmitter. An excellent technical exposition 
оа the design and operating principals of electronically 
steered phased array microwave transmitters is given in 
the book: Theory And Analysis Of Phased Array Anten- 
nas, John Wiley & Sons, Inc., 1972 by N. Amitay et al. 
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The focused minimum possible diameter d, of the 
microwave beam at a distance D is given by the formula 


dena вон o 
where dy is equal to the diameter of the transmitting 
antenna, which is, in the preferred embodiment, equal 
to 600 m. Since A=0.03 m, the minimum possible beam 
diameter û, at a distance D=2,459 km (2.5 x 106 m) is 
300 m. Consequently, the effective operational range of 
this transmitter when beaming propulsive power to an 
electromagnetic ramjet with a diameter of 300 m is 
2,459 km. FIG. is a graph of d; versus D corresponding. 
to this transmitter where A=0.03 m, an dt=600 m. 
Since the maximum required distance will only be about 
500 km (which corresponds to а ramjet altitude of 100 
km, and a beam elevation angle of 10°) this 2459 km. 
range is much more than is actually required. The mini- 
mum beam diameter ds for this transmitter at the maxi- 
mum 500 km range is 61 m. Consequently, in order to. 
operate this transmitter at maximum power transmission 
efficiency (where the beam diameter is always equal to. 
the smallest dipole diameter) the dipole diameter must 
be equal to or greater than 61 m. In order not to exceed 
the maximum power density of 425 W/cm? (so as to 
avoid atmospheric breakdown) the maximum beam 
power that could be transmitted to an electromagnetic 
Tamjet with this diameter is 1242 GW (which is only 
012% of the transmitters maximum power generating 
capability of 10,000 GW). 

As pointed above, the actual design of the electro- 
magnetic ramjet will comprise not one but several su- 
perconducting dipole coils. This enables the effective 
magnetic field of the central region (ie, the electron 
cyclotron resonance region) to be increased by the 
superposition of the magnetic fields generated by all the 
dipoles, thereby significantly increasing the propulsive 
thrust The diameter of the microwave beam is continu- 
ously focused so as to be equal to that of the inner most 
dipole сой. FIGS. 18 and 19 are schematic longitudinal 
and transverse cross sections of a typical electromag- 
‘etic ramjet 102 with six concentric coplanar supercon- 
ducting dipole coils 10 mounted inside circular concen- 
tric airfoils ИМ. (These airfoils 104 are essentially identi- 
cal to the airfoil 46 described in FIGS. 10, 11 and 12) 
‘The concentric circular dipole airfoils 104 are main- 
tained in rigid, spaced apart positions relative to each 
other by a secondary system of straight radial airfoils 
106 that are mounted between adjacent dipole airfoils 
108. 

А cylindrical central body 108, (е, fuselage), which 
represents the ramjets payload, is mounted along the 
central longitudinal axis of the dipole via a plurality of 
cables 110 made of very high strength, high tempera- 
ure material (such as fused silica glass fibers). The cen- 
tral body 108 has a length les than the diameter of the 
inner airfoil 118 and contains several large in dependent 
cargo bays for the payload. It is mounted such that its 
center of mass 111 coincides with the center of mass of 
the ramjet 102 (which is at the geometrical center of the 
dipole coils). As is shown in FIG. 19, the transverse 
cross sectional area 112 of the central body 108 is a 
Small fraction of the area 114 of the inner airfoil 18, 
‘Therefor, its presence inside the center of the electro: 
‘magnetic ramjet does not restrict the air flowing 
through it and does not reduce its thrust generating 
capabilities. The electron cyclotron resonance region 
116 of the ramjet is designed to be behind the end 118 of 
the central body 108 such that the central body 108 is 
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‘outside the accelerating region 120 of the ionized atmo- 
spheric gas passing through the ramjet and does not 
interfere with it. Unlike prior art ramjet propulsion 
systems that are mounted inside a fuselage or attached 
to wings (Such as the “scramjets” proposed for the 
ground-tocorbit aerospace plane) the electromagnetic 
ramjet proposed herein is so huge that the entire fuse. 
age of the vehicle is mounted inside the ramjet and the 
"ings" become the external structure of the ramjet 
itself, 

FIG. 20 is an enlarged schematic longitudinal view of 
the central body 108 illustrating a plurality of large 
aerodynamic dive brakes 122 that аге used to assist in 
decelerating the ramjet as it traverses back through the 
atmosphere while returning to the launch site on the 
earth's surface. The rear of the central body 108 is fitted 
with large hemispherical doors 124 made of high tem- 
perature material that provides thermal protection dur- 
Ing the high-speed descent through the atmosphere 
Баск to the launch site. The front 126 of the central 
body 108 has a streamlined shape to reduce aerody- 
namic drag while accelerating to orbit through the 
atmosphere. Large portions of the inside walls of the 
central body 108 are ited with superconducting shield- 
ing coils 127 to prevent the magnetic field generated by 
the ramjet’s dipole coils from entering the central body. 

FIG. 21 isa schematic transverse cross section of the 
rear of the central body directly behind the hemispheri- 
cal thermal doors 124 illustrating the exhaust duct 128 
of a very large multgigawatt electron cyclotron reso- 
nance (ECR) accelerator 130, surrounded by the ex- 
haust nozzles 131 of twelve high thrust chemical rocket 
engines 133 using propellant 138 stored inside the cen- 
tral body 108. These engines 130, 133 provide the vehi- 
cle with a considerable amount of orbiting maneuvering 
propulsion that is used after the primary ramjet propul- 
Sion system accelerates the vehicle to a desired launch 
velocity. For example, this auxiliary propulsion system 
сап be used for plane changing maneuvers and for cir- 
cularizing the vehicle in a desired circular orbit. Since 
the electromagnetic ramjet propulsion system is capable 
of accelerating the vehicle through the ionosphere to 
lunar transfer velocities, this self-contained propulsion 
system enables the vehicle to decelerate into lunar orbit, 
unload cargo, and accelerate back to earth, By con- 
structing а plurality of superconducting feld coils on 
the moon's surface, the ramjet (and its payload) will be 
able to land on its surface and be catapulted back to 
earth via magnetic repulsive forces, thereby providing 
direct surface-to-suriace transportation between the 
earth and the moon for passengers and/or cargo. But 
before this magnetic propulsion system could be con- 
structed on the moon, it will be necessary to perform 
lunar propulsive maneuvers using the conventional 
reaction principle of rocket propulsion 

"The electrical energy used to operate the ECR engine 
will be obtained from the ramjets superconducting 
dipole coils 109 which are utilized as а large inductive 
‘energy storage system, Since these dipole coils 109 will 
have to be nearly completely discharged ‘before the 
ramjet can be returned back to the launch site in order 
то be properly decelerated by the magnetic repulsive 
forces of the field coils, the utilization of this stored 
inductive energy for maneuvering propulsion is very 
convenient. (Since the total mass of the returning ve 
Ge will be significantly lower than the launch mass, it is 
necessary to reduce the magnetic field of the returning. 
ramjet so as to reduce the magnetic repulsive forces 
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generated by the field coils and allow the ramjet to 
land) For a detailed technical description of the ECR 
engine see my paper "Generalized Theory of Rocket 
Propulsion for Future Space Travel," АТАА Journal of 
Propulsion and Power, Vol. 3, No. 4, July-August 1987, 
pp. 320-328. 

When the electromagnetic ramjet is being accelerated 
by the microwave beam, the intensity of the repulsive 
magnetic field generated by the free electrons moving 
in their resonant cyclotron orbits behind the ramjet will 
be several orders of magnitude greater than the inten- 
sity of the earth's natural magnetic field. Consequently, 
during this time, ће earth's natural magnetic feld will 
have no effect on the ramjet. However, when the mi- 
crowave propulsion is terminated, the earth's natural 
magnetic field will exert a magnetic torque on the di- 
pole coils that will force the dipole plane of the ramjet 
1o remain oriented perpendicular to the earth's mag- 
netic field. Therefore, the central body 108 is mounted 
on the ramjet 102 such that after the microwave propul- 
sion is terminated and the vehicle is in orbit, the central 
body 108 will be free to rotate 360" around a rotation 
axis 137 that passes through its center, perpendicular to 
its longitudinal axis 103 which extends along the diame- 
ter of the circular airfoils 104. This central rotation axis 
137 is a tubular beam 137 mounted inside co-linear ra- 
іы airfoils 139 that аге attached to the circular airfoils 
104. A plurality of co-planer supporting cables MI 
(FIG. 18) extending from the central body 108 are at- 
tached to the rotation axis 137 thereby providing addi. 
tional support for the central body 108 while the central 
body 108 rotates around the rotation axis 137. A plural- 
ity of superconducting cables 143 are mounted inside 
the central beam 137 and enable electric current taken 
from the dipole coils 109 to pass into the central body 
108 and fed into the ECR engine 130. 

When the ramjet is being accelerated by the feld 
coils, and then by the microwave beams, the thrust 
forces generated by the dipole coils 109 will be very 
great. In order to transmit these thrust forces to the 
Central body 10 without causing any significant coil 
deformations, a large number of supporting cables 145 
are mounted at close intervals around each circular 
airfoil 104 (FIG. 19) that are attached to various bilk- 
heads 147 (FIG. 18) on the central body 108. After the 
microwave propulsion is terminated, those supporting 
cables 149 that are not attached to the rotation axis 137 
are detached from the airfoils 104 and withdrawn into 
ihe central body 108 thereby allowing the central body 
to rotate freely around the rotation ах 137. The reflec- 
tor grid 12 is also disconnected from the inner airfoil 
115 and withdrawn into the central body 108, Although 
the dipole plane must always remain perpendicular to 
the earth's magnetic field, the longitudinal axis 103 of 
‘the central body 108 can be pointed in any direction by 
rolling the vehicle around the longitudinal axis 103 and 
by rotating the central body 108 around the rotation 
axis 137. Consequently, the propulsion system of the 
Central body 108 can generate propulsive thrust in any 
desired direction while the coll plane remains perpen- 
dicular to the earth's magnetic feld and such that the 
thrust vector always pases through the vehicle's center 
of mass. A large attitude control moment gyro system 
181 is mounted at the center of mass 111 inside the 
central body 108 (FIG. 20) in order to carry out these 
rolling and rotating movements 

When the vehicle is preparing to return to the earth's 
surface prior to reentering the atmosphere, the central 
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body 108 is rotated around the rotation axis 137 such 
that the longitudinal central axis 103 of the central body 
108 is aligned with the longitudinal central axis of the. 
ramjet 102. The alignment is such that the hemispheri 
cal doors 124 on the rear of the central body 108 are 
heading into the direction of motion. Since the dipole 
coils 109 are nearly discharged (which will be required 
‘when returning to earth) the magnetic torque exerted 
by the earth's natural magnetic field will be relatively 
weak and could be cancelled by the attitude control 
system. However, when the ramjet approaches to 
within а few hundred kilometers of the launch site, the 
magnetic field generated by the field coils will become 
stronger than the earth's natural magnetic field. This 
will create anew and stronger magnetic torque that will 
keep the dipole plane perpendicular to the magnet field 
of the field coils and this is precisely what is required 
during the final descent to the landing area. 

As described above, the electromagnetic ramjet, 
slong with its payload, is launched vertically from the 
cartis surface and accelerated to supersonic speed at 
high altitude by magnetic repulsive forces generated by 
а plurality of coaxial superconducting feld coils several 
Kilometers in diameter embedded beneath the earth's 
surface. Since the superconducting dipole coils of the. 
electromagnetic ramjet generate such a huge magnetic. 
feld (when fully charged), this field is utilized to ini 
tially lift the vehicle off the earth's surface and to accel- 
erate it to an altitude where the ramjet can begin operat- 
ing by the microwave beam. Thus, after the vehicle 
reaches a sufficiently high altitude, the electromagnetic 
ramjet propulsion system is started using microwave 
[power transmitted from the earth's surface which accel- 
trates the vehicle to orbital velocity. After the payload 
is removed from the central body, the vehicle is decel- 
erated back to the launch site by continuous aerody- 
‘namic braking while gliding through the upper atmo- 
sphere at high altitudes over extended distances gradu- 
ally descending to lower altitudes and landing vertically 
atthe launch site with final decelerating thrust provided 
by magnetic repulsive forces generated by the same 
field coils used to launch the vehicle. These launching 
and landing methods эге illustrated in FIGS. 22 and 23 
respectively. For simplicity, the ramjet appears as one 
dipole propulsion сой in these figures and the central 
body is omitted 

As is illustrated in FIG. 22, the dipole coil 10 of an 
electromagnetic ramjet accelerated vertically from an 
annular launching platform 132 by magnetic repulsive 
forces generated by a plurality of superconducting field 
coils 134 (which are also dipoles) mounted inside circu- 
Jar coaxial underground tunnels 136 in a remote region. 
These field coils 134 generate a resultant magnetic feld 
138 (represented by the vector summation ог "superpo- 
sition” of the individual magnetic fields) which opposes 
the magnetic feld 140 generated by the propulsion 
dipole 10 which has opposite polarity. This results ina 
‘magnetic repulsive force exerted on the propulsion coil 
10, and magnetic repulsive forces exerted on the field 
coils 134. Multiple arrays 142 of photovoltaic solar cells 
are mounted around the outer perimeter of the feld 
coils for generating electrical energy. This electrical 
‘energy is used to charge up the superconducting feld 
coils. As described above, the field сой are also utilized 
as а giant superconducting inductive energy storage 
system for supplying current to the microwave genera- 
tors at the first transmitter. A plurality of underground 
superconducting power transmission lines 144 are pro- 
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vided for transferring excess electrical enérgy not 
needed to operate the propulsion system to the national 
intere power grid for distribution across the United 
States, 

FIG. 23 is a schematic perspective view showing 
how a superconducting propulsion coil 10 is deceler- 
ated back to the launch site by the stationary field coils 
134 embedded beneath the earth's surface 146. The 
inductive coupling between the field coils 134 and the 
magnetically decelerated propulsion coil 10 enable a 
portion of the potential and kinetic energy of the сой 10 
fo be reconverted into electrical energy when the coil 
30 is brought to rest back on the launching. platform 
132. This inductive coupling appears as an increasing 
repulsive magnetic field generated by the dipole сой 10 
‘when approaching the field coils that generate strong 
magnetic repulsive forces decelerating the coil and 
enabling it to lose all of its velocity at the moment of 
‘contact with the earth's surface in the center of the field 
сой. This is a beautiful situation as it allows the propul- 
Sion dipole 10 to be automatically partially recharged 
with current that is used to launch the next payload. 
However, a great deal of additional current must be fed 
into the dipole сой because the launch mass will be 
many times greater than the return mass. But the cost of 
this additional inductive enérgy that must be added to 
the propulsion coil will be zero since the solar arrays are 
conducted to be an integral part of the entire system. 

Payloads are brought to the launch site Ма an under- 
ground access tunnel 148, The surrounding walls of this 
tunnel 148 are Пе with superconducting shielding 
coils 150 to prevent the magnetic feld 138 generated by 
the field coils 134 from entering the access tunnel 148, 

In order to demonstrate the basic engineering feasibil- 
ity of lifting the electromagnetic ramjet off the earth's 
‘surface (along with its payload) and accelerating it to 
very high altitude via magnetic repulsive forces gener- 
ated by a plurality of superconducting field coils em- 
bedded beneath the earth's surface, it is necessary to 
conduct a mathematical investigation. FIG. 24 illus- 
trates two parallel coaxial circular coils 182, 158 with 
radii Ry and Ra separated by a distance h and carrying 
currents iı and iz in opposite directions respectively. 
Hence, the corresponding magnetic fields 156, 158 gen- 
erated by the currents i and i have opposite directions, 
and the cols are therefore repelled by a magnetic repul- 
sive force F. The exact mathematical expression for this 
repulsive force is given by 
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where Ey and Ez and the complete elliptic integrals of 
the first and second kinds, respectively given by 
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continued. 
1 
FT + RF 


JE Rı > Ra, equation (6) can be expressed to а good 
approximation by the equation 
TS o 
ЕТЕУ 


where нә=®тх10-7 henry/m (MKS units are used). 
See, Introduction 1o Electromagnetic Fields And Waves, 
‘Addison-Wesley Publishing Company, 1968, pp. 
219-220, by E. V. Bohn. It is important to point out the 
fact that equation (7) demonstrates that the propulsive 
force F acting on the second coil 154 increases with the 
square of its radius Rz- 

Suppose that the first coil 152 (feld coil) is at rest on 
the earth's surface and the second coil 154 (propulsion 
сой) в being repelled above it by the magnetic repulsive 
force F. The downward force of gravity W acting on 
the second coil 154 is equal to mag where mis equal to 


its mass and g=9.81 m/sec? is equal to the average у, 


gravitational acceleration at the earth's surface. Ifthe 
second coll 154 has a mass density p and a current den- 
sity J, the thrust to weight ratio ЕЛУ for the magneti- 
cally repelled сой 154 can be expressed as 


RAR o 


Tela + P 


It is apparent from this equation that the thrust to 
weight ratio of the magnetically repelled сой 154 can be 
increased by increasing its radius Rp and its current 
density J. Ifthe coils 182, 184 are superconducting, the 
values of iı and J can be made very large. Moreover, Бу 
utilizing superconducting coils, all internal electrical 
resistance vanishes, and the currents й and iz do not 
have to be sustained by any external power source to 
make up for resistive losses, 

There exists the practical problem of charging the 
second coil 186 with current В without it being cata- 
pulted away from ће first coil 182 (which is assumed to 
be fully charged with current i) before the second coll 
154 can be fully charged. However, in view of equation 
(S) there is no upward thrust exerted on the second сой 
when h=0. In order for the сой 154 to be magnetically 
repelled away from the field сой 152, И must have some 
relatively small initial altitude hy where F/W «1. Thus, 
the second coil 184 can be charged with its current iy 
‘while resting om the earth's surface (at h=0) in the 
center of the larger field coil 152. 

Let B denote the magnetic field strength generated 
by the first сой 182 at its center. Hence 


o 


1E Az denotes the area of the second сой 154, its mag- 

dipole moment Mz=iAz Therefore, since 
i =7R??, the magnetic dipole moment Mz of the sec- 
ond coil 194 can be expressed as 
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If the second coil 184 is charged with current iz when it 
is оп the earth's surface in the center of the field сой 
152, its magnetic potential energy Em, which is equal to 
БМ, сап be expressed as 

E a» 
‘This magnetic potential energy Ел is converted into 
kinetic and potential energy by the second сой when it 
accelerates away from the first coil (which remains 
stationary). The mathematical expression of this energy 
represented by equation (11) clearly demonstrates that 
an enormous amount of magnetic potential energy Em 
сап be fed into the second coil (by charging it with 
current i) if the сой is constructed with a very large 
radius Вз. This method of launching the ramjet by mag- 
netic repulsive forces involves the recognition (through 
equations 7, # and 11) that enormous amounts to stored 
propulsive energy Em and propulsive thrust F can be 
achieved with the principle of magnetic repulsion by 
utilizing superconducting coils and scaling up their 
physical dimensions many orders of magnitude—far 
beyond anything previously contemplated. By con- 
structing a superconducting feld coil 182 with a radius 
of several kilometers and charging Jt with an enormous 
current in, it is posible to construct the superconduc- 
ting propulsion coil 154 with a radius of hundreds of 
meters and charge it with current i to obtain an initial 
magnetic launch energy En far greater than the initial 
chemical launch energy contained in the propellant of 
any prior art chemically propelled launch vehicle. In 
fact, equation (11) shows that, for all practical purposes, 
there is virtually no limit on the amount of launch en- 
ergy En than can be obtained for the magnetically pro 
pelled coil—and this launch energy Em will be con- 
verted into kinetic and potential energy with an effi- 
ciency of nearly 100% compared to only about 2% for 
chemically propelled launch vehicles. (Almost all of the 
initial chemical launch energy of conventional rocket 
propelled launch vehicles is wasted by having to lift and 
accelerate the enormous propelled load) 

In order to better understand this magnetic propul- 
sion concept, it may be helpful to consider a simple 
numerical example. Suppose the field сой 182 has a 

155107 amp and a radius Ry = 10,000 m. 
Suppose the current density of the second сой 188 is 
155» 10t amp/m? and has a radius Rz 1,000 m with a 
mass density p=3,000 kg/m’, At an altitude h= 10,000 
т (32,800 f) the thrust to weight ratio for the magneti- 
cally repelled coil 154 would be equal to 4246 Thus, at 
this altitude, the сой 184 would be accelerating up ward 
by the magnetic repulsive force with an acceleration of 
41.46 g and would be moving with a velocity of 3.156 
km/sec (7,059 MPH or Mach 10,2) 

‘The corresponding velocity V at any altitude h can 
be calculated from the equation 
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and = 3.981 x10" m?/sec? (earth's gravitational con- 
stant) R,76371315 m (earth's mean radius) and hy is 
equal to the launch altitude (which is equal to the initial 
height where F/W=1). For the above example 
he=41.16 m and C-1571x 107 m/sec. The coil 
would be accelerated to а maximum altitude of 916 Кт. 
The altitude where the magnetic repulsive force is equal 
to the gravitational force (F/W=1) is 3773 km 
(123,800 f). This altitude could be sustained indefinitely 
by the propulsion coil without expending any energy. 

‘This simple example demonstrates the very powerful 
propulsive forces than can be generated by magnetic 
repulsion when large superconducting coils are used. 
These propulsive forces are significantly greater than 
that which can be generated by conventional rocket 
engines. The most important fact however, that has 
profound importance in the field of space travel, is that 
these powerful propulsive forces are generated without 
using any propellant or any power generating system on 
the propulsion сой. 

Before proceeding, it should be pointed out that al- 
‘though the construction of a 20 km diameter supercon- 
ducting field сой would be expensive, it would cost 
Significantly les than the 53 billion cost of the Super- 
‘conducting Super Collider underground particle accel- 
erator, with a diameter of 60 km that is being designed 
and constructed for high energy physics research. (See 
“The SSC: A Machine For The Nineties,” Physics To- 
ду, March 1985, pp. 28-37, by S. Gladshow and L. M. 
Lederman). Using mass production techniques for man- 
facturing the superconducter, the cost of installing a 20 
km diameter field coil could probably be kept to about 
510 million per kilometer or $625 million. Thus, the 
concept of magnetic propulsion introduced herein is 
well within economic feasibility. 

Tt follows from equation (8) that the thrust to weight 
ratio ЕЛУ of the propulsion dipole 184 can be increased 
by maximizing the product RaJ. But the radius Ra and 
current density J ate not independent variables. They 
are related by the mechanical stress limitations gener- 
ated by magnetic forces. Any current carrying conduc- 
tor generates a magnetic field. This magnetic field gen- 
erates Jx Lorentz forces on the conductor which, in 
turn, generates various mechanical stresses that must be 
contained by some supporting mass. Inthe case of su- 
perconducting propulsion coils described herein, the 
Conductor itself is designed to contain these forces 
‘Thus, in order to minimize the mass of a propulsion coil 
it will be designed to be а self supporting superconduc- 
ting dipole. The stresses are contained by the supercon- 
ducting cable used to construct the dipole. 

‘The inductive energy E of a superconducting coil 
carrying a current i with self inductance L is given by 
the equation 


к-н о» 


The self inductance of a dipole сой with major radiums 
К and minor radius r (FIG. 29) is given by 
LogeRlest 178] 04 


Consequently, the total radial outward force F acting 
on the dipole is 
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EE 
where 1 denotes the total current flowing through the 
ils total cro sectional aren AIF Fy denots the total 
tension in the ci йа stress о F/A, Ритм, Conse 
quently, since Б РУ it follows hat 
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The magnetic filed Boat the center ofthe dipole s given 
by 


ante i 


and the maximum magnetic filed Bm which occurs on 
the surface of the dipole closest to the center, is given 
by 


en 


Consequently, since the aspect ratio ye R/r, equation 
(15) can be expressed as 
p 


Since the current is related to the current density J by 


im JAgm Jer, it follows from equation (16) that 
an 
Roe 
Hence, in view of equation (18) it follows that 
LRL e» 


‘This equation is of fundamental importance because it 
relates the product JR to the tensile strength oof the 
superconducting cable and the aspect ratio y of the 
propulsion dipole. 

The function F(y) in the brackets of equation (20) 
defined by 
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is dependent only on y and hence the shape of the di- 
pole (Le, only on the relative thickness of its cross 
Section). I will therefore be called the "shape factor”. 
‘A graph of this fonction is shown in FIG. 26 It is very 
nearly equal to а straight line with а slope cf 0.3. Hence, 
the product JR can be expressed to a good approxima 
tion by the equation 


e» 
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‘This equation clearly demonstrates that the value of JR 
can be increased to large values by increasing the aspect 
ratio у of the dipole and by constructing the supercon- 
ducting cable of the dipole with a very high tensile 
strength o. 
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‘The aspect ratio у of a dipole сой can also be deter- 
mined to a good approximation by the equation 


a» 


which follows from equation (18) using the approxi- 
mately F(y)=03y. However, it should be emphasized 
that the exact value of y corresponding to a central field 10 
Bais obtained by solving equation (18). 

In view of equations (£) and (22) the thrust to weight 
ratio F/W of the dipole can be maximized by construct 
ing the superconducting cable with а high strength to 
density ratio c/p. The fabrication of such a cable is 
disclosed in my U.S. Pat. No. 4078747 filed June 2, 
1975 entitled “Orbiting Solar Power Station.” Basically 
this fabrication method involves reinforcing high 
strength, low density, superconducting cable previously 
fabricated by vapor depositing а thin layer of supercon- 
ducting material onto high strength carbon fibers, with 
а tensile strength of 028% 1010 N/m, with super high 
Strength fused silica glas fibers, with a tensil strength of 
14x 1010 Мут, However, by using new high tempera- 
ture ceramic superconducting material, the supercon- 
ducting layer can be vapor deposited directly onto the 
fused silica glass fibers thereby eliminating the need for 
any carbon fibers. The technique of vapor depositing 
superconducting material onto high strength fibers is 
discussion in the article “Superconducting Properties of 39 
‘Thin Film Niobium Carbonitrdes on Carbon Fibers,” 
IEEE Transactions on Magnetics, Vol. Mag-11, No. 2, 
March 1975, pp. 185-188 by G. Е. Pilce et al. Since 
experiments involving high temperature ceramic super- 
Conducting material indicate that such material js intrin- 
Sically stable, there is no need for any stabilizer material 
Such as copper or aluminum. The resulting tension hear 
ing superconducting cable fabricated by this technique 
‘will have a tensil strength © = 145 1019 N/m?, and a 
mass density p=2,160 kg/m). This is the cable that will 
be used to construct the superconducting propulsion 
dipole. 

Tn view of equation (1), the magnetic field B, at the 
center of the dipole сой 10 is determined by the electron 
cyclotron resonance frequency f of the microwave 
‘beam. Hence 


as 
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‘Therefore, since f= 109 (10 GHz) it follows this equa- 
tion that В»=03572 T. Consequently, when this value 
is substituted into equation (18), with ea 14100 
N/m}, the resulting aspect ratio y—429,094, 
If the major radius R of the propulsion dipole were 
300 m the minor radius se FIG, 2) would be 
6991 m. Since the density p of the сой is 2,160 
МЕ, the юш сой mat would be equal o 6282000 
kg. This can be significantly reduced by employing 
multiple dipole coils. Thus, in the preferred embodi- 
ment of the electromagnetic ramjet, the magnetic field 
is generated by six dipole coils instead of one, and each 
coll generates an equal field strength at the center, 
Therefore, the magnetic field generated at the center of 
each coil will be equal to By/6= 10595 T. When this 
Value is substituted into equation (28) the resulting as- 
pect ratio y is 2,324.1, which is a factor of $416 times 
greater than that of a single coil. Therefor, in view of 
‘equations (8) and (22) the thrust to weight ratio F/W of 
each of the six dipole coils will be increased by а factor 
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ОГ 5.416 over that of the Single dipole. If the radii of 
these six dipole coils were 300 m, 310 m, 320 m, 330 m, 
340 m and 350 m, the total mass would be 1,629,300 kg 
which represents a reduction by a factor of 3.8 over the 
single dipole design. The minor radius г; of the inner 
dipole would be 300 m/2,324.1=0.129 m (129 cm or 5.1 
in) and the minor radius of the outer coil would be 350 
m/2,324.1=0.151 m. 

‘The general formula for calculating the total сой 
mass mof an electromagnetic ramjet with n dipole coils 
with equal aspect ratio is 


The magnetic launch energy Em of the dipoles of an 
electromagnetic ramjet can be arbitrarily increased to 
элу desired value without increasing its size or current 
by simply increasing the current i, in the field coils 
and/or by simply increasing the number of field coils. 
Since the field coils remain stationary on earth, their 
mass is of no consequence. Moreover, they do not have 
to be self-supporting as in the case of the propulsion 
dipoles. Since they will be embedded in underground 
tunnels the stresses could be supported by the surround- 
ing earth itself. 

In the preferred embodiment of the invention, there 
will be many (coaxial) field coils instead of only one. In. 
view of the principle of field superposition where the 
effective propulsive field is equal to the vector sum of 
the individual fields, the propulsive thrust and energy 
сап be increased to achieve unlimited values by simply 
increasing the number of field coils—which can be 
easily accomplished since the field coils remain fixed in 
underground tunnels. In this case, the thrust to weight 
ato given by equation (8) becomes 


CR) athe 


where Ris equal to the radius of the jth field coil and 
there are п field coils altogether. The current in each 
field coil is equal to ig. In view of equation (20) the 
product RaJ will be equal for each individual dipole coil 
ога ramjet since the aspect ratio у is constant There- 
fore, the thrust to weight ratio for each dipole will be 
equal regardless of their rac 

"The thrust to weight ratio of a multiple сой electro- 
magnetic ramjet with сой mass me propelled by multiple 
field coils is given by 
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where Му is equal to the total magnetic dipole moment 
of the ramjet. 

The total magnetic dipole moment Mz of a multiple 
сой electromagnetic ramjet is equal to the summation of 
the individual dipole moments Муг each coil. Hence 


m= 
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The current iy flowing through the jth coll is equal to 
its density J, multiplied by its transverse cross sectional 
area Ay which is equal to era? where rayis equal to the 
coils minor radius. Since riz Ra/y, the current ij can 
be expressed as 5 


However, in view of equation (0), the value of JRyis 
the same foreach сой. Consequently, the total magnetis 
dipole moment of the ramjet can be expressed as 


en 
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The magnetic dipole moment Mz of the ramjet with six 
propulsion coils given in the example above with radii 
Ry equal to 300 m, 310 m, 320 m, 340 m, 350 m will be 
equal to 618179101: amp m?. The magnetic dipole 
moment corresponding to the ramjet with a single coil 
‘with radius 300 m would be 4.82220% 1015 amp m2. 

The velocity V of the ramjet at any altitude h can be 
calculated by 
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When using the formula for determining the ascent 
velocity of an electromagnetic ramjet carrying а pay- 40 
Joad, the density р has to be multiplied by the mass ratio 
‘mim where mythe total vehicle mass and meis the total 
сой mass. 

The total magnetic potential energy Ey of the propul- 
sion dipole is equal to s 
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where By is equal to the magnetic field strength at the. 
center of the jth coil generated by the jth coil, and 
"where Mz is equal to the total magnetic dipole moment. 
of the ramjet. 

Let Bı denote the central magnetic field strength 
generated by the field coils at the launch altitude ho 
Where the thrust to weight ratio F/w = 1. This altitude 
һ represents the initial height above the plane of the 
field coils. Since the launch altitude above the earth's 
surface is assumed to be o, the field coils are installed in 
‘underground tunnels at a depth equal to he Therefore, 
the strength of the magnetic field due to the field coils 
at the earth's surface is given by 
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Consequently, the initial magnetic launch energy Em of 
the electromagnetic ramjet (which is equal to MB) 
can be expressed as 


rl [I 
where 
mg": [2 
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The magnetic inductive energy Е, stored in a multi- 
ple сой electromagnetic ramjet is given by 


neni dnd 
where Ly denotes the selfinductance of the jh dipole 
at veh by equation (1) Sic ye тк RAT ii 
flle from equaion (М) and (у hatte facite 
fale eer Became expres by 
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As described above, this stored inductive energy will be 
used for maneuvering the vehicle outside the earth's 
atmosphere by the onboard ECR engine after the ram- 
Jet propulsion system accelerates the vehicle to the 
Tequired launch velocity 

Since the superconducting field coils are stationary 
and embedded in underground tunnels, the mechanical 
stress generated by their magnetic fields can be con- 
tained by the surrounding structure and supported by 
the earth itself, Thus, by eliminating the stress limita- 
tions on the field coils, the field coils can be designed to 
carry significantly more current than the propulsion 
coils (ее. the current density J of the field coils can be 
designed to be much greater than that of the propulsion 
сой). Although the actual current densities J, of the 
‘current carrying superconductor will be about the same 
for propulsion coils and feld coils, the conductor to 
non-conductor cross sectional area ratio of the field 
coils will be much greater than that of the propulsion 
сой. 

In order to take advantage of the very favorable 
scaling laws that are inherent in the magnetic launching 
system disclosed herein, the preferred embodiment will 
be very large. In the preferred embodiment there will 
be ten superconducting field coils 160 (FIG. 27) 
mounted coaxially in underground tunnels 162 with 
increasing radii Ry ф=12,... 10) 

Th order to obtain a more uniform acceleration for the 
initial ascent trajectory, these feld coils 160 will be 
Concentrated toward the outer coil with a gradually 
decreasing spacing between adjacent coils determined 
by the fonction 2x 107/R. Consequently, the radii Rof 
the ten field coils will be equal to 10,000 m, 12000 m, 
13667 m, 15,130 m, 16482 m, 17,668 m, 18,800 m. 
19,864 m, 20,871 m, and 21,829 m. These field coils will 
all be designed to carry a current iy equal to 1.5109 
amp. Since the field coils will cover a circular region 44 
ken (27 miles) in diameter, it willbe constructed in some 
remote, and relatively flat area within the western part 
of continental United States. (One remote desert region 
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in the north west comer of the state of Nevada would 
be ideal) A relatively flat circular central region 164 is 
provided with a diameter of 10 km, that serves as the 
launching and landing region The strength of the mag- 
netic field in this region will be Q6 T (6000 Gauss) 5 

By employing large scale production facilities, the 
cost of manufacturing the field coils will be relatively 
low. For example, studies by John Gilman, at the Law- 
rence Berkeley Laboratory in Berkeley, Calif. have 
shown that new ceramic oxide high temperature super- 10 
‘conducting material could be mass produced at a cost of 
‘only 920/02 if the rate of production were $00,000 ton 
per year. This cost could be reduced to $2/ton by pro- 
‘ducing 50,000,000 tons/year. See the article, "The 
‘Commercial Potential Of High-T, Superconductors,” 
Physics Today, March 1988, by J. J. Gilman. The cost of 
producing fused silica glass (which would represent 
‘most of the mass of the propulsion coils) could be manu- 
factured at a much lower cost. The underground tun- 
nels would have a maximum depth of about 500 m and 
Could be rapidly excavated by employing ten high 
speed tunnel boring machines operating simultaneously 
‘The required tunnel diameter would be about 12 or 13 
m. The construction of the coils could proceed by auto- 
mated winding machines that continuously travel 
around each tunnel with spools of superconducting 
Cable that build up each coil to the required thickness. 

Since the local magnetic field on the earth's surface in 
‘an annual region 166 surrounding the outer field coil 
168 will be many times greater than the earth's natural 30 
magnetic field, it will be kept isolated from the more 
distant surrounding region 170 where the field is not as 
great In order to make good use of this isolated region 
166, it will be used for generating electric energy via 
photovoltaic solar arrays. The presence of a magnetic 35 
field does not affect the operation of photovoltaic solar 
cell. Thus, in the preferred embodiment of the inven. 
Чоп, a huge annular array 172 of solar cells, 18 km wide 
with an inner radius of 22 km, and an outer radius of 40 
km, is constructed around the outer field coil 168 for 
generating bulk electric power. This array 172 will 
over a total land area of about 3,500 кт. 

‘The solar array 172 can be constructed from long 
continuous sheets of thin film amorphous silicon cells 
and mounted in rigid, 10 m long by 3 m wide modules 45 
produced in huge automated factories to reduce unit 
Cost The raw materials needed for the production, 
namely silicon, is the second-most abundant element on 
earth. Hence, by increasing the scale of the production 
facilities, it should be possible to construct the array 
‘with a unit cost of about $30/m2, (See "Photovoltaic 
Power,” Scientific American April 1987, pp. 87-82, by 
Y. Hamakawa) Thus, the total cost of the array will be 
about $100 billion with an average operating efficiency 
of 15%6 the total amount of electric power that could be 55 
generated by the system is 526 GW. Since the solar 
array can only generate electric power during the day- 
light hours, the average daily power output of the sys- 
tem will be about 100 GW. This represents about 30% 
of the entire electric generating capacity of the United 
States and is much more than required to operate the 
transportation system. Thus, the complete ground to 
orbit transportation system envisioned herein also tep- 
resents a giant solar-electric power generating plant 
Since this electric generating system does not burn any є: 
combustible or nuclear fuel, and has no moving parts, it 
would require very little maintenance and it could re- 
main operating indefinitely, The operating cost would 
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be nearly zero. А large portion of che excess power 
‘could be fed into the existing U.S. electric power inter- 
tie grid for distribution throughout the United States 
and Canada. Large portions could also be fed into Mex- 
ico and other countries via superconducting power 
transmission lines. This electric power generating capa- 
bility of the system would therefore enable many ther- 
mal electric power plants to be dismantled thereby 
eliminating atmospheric and thermal pollution caused 
by these plans. It would also have a substantial benefi- 
cial effect on the total U.S, economy since it would not 
only reduce the national balance of payments, but re- 
Verse it on a colossal scale 

The initial construction cost of $100 billion for the 
array could be recovered by the commercial sale of the 
electric power generated therefrom. For example, if the 
average Output of the array is 50 GW per year, and if 
the average commercial sale of the electrical energy is 
10e/KW-hr, the amount of income revenue that could 
be generated by the array over a one year time period 
would $44 billion, At this rate the entire cost of the 
array could be paid in less than 3 years time 

Since the solar array 172 can only generate electric 
power during the daylight hours, the field сой 160 wil 
be utilized as a giant underground superconducting 
inductive energy storage system for accumulating part 
of the electrical energy generated during the daylight 
hours so that it can be released into the power distribu- 
tion system during the non-daylight hours. Thus, the 
field coils serves as a giant inductive energy storage 
system and load leveling system that allows electric 
power to be fed into the distribution system at any бе. 
sired rate, 24 hours per day. Since the total amount of 
inductive energy stored in the field coils is so great, the 
amount of additional energy put into the system (or 
withdrawn from the system) represented by the output 
of the array over five or six days operation is relatively 
small and will not cause any significant change in the 
magnetic field. A portion of the inductive energy of the 
field coils could also be used in national defense. In 
particular, it could be used for instantly energizing vari- 
Ous directed energy weapon systems in a national emer- 
‘gency. This capability would be extremely valuable to 
‘our country’s critically important SDI program since 
the engineering feasibility of such beam weapon systems 
depends largely upon the availabilty of a sufficiently 
large power source 

FIG. 28 is a schematic transverse cross section of a 
superconducting field сой 160 mounted inside an under- 
ground tunnel 162 and supported by à surrounding 
Structure 174. This structure 174 is itself supported by 
the tunnel walls 176 and the surrounding earth 178. A 
liquefied nitrogen cryogenic Dewar system 180 is pro- 
vided for maintaining the сой 160 at liquefied nitrogen 
temperatures. The coll's minor radius r is designed to be 
50 m. Hence, it follows from equation (17) that the 
maximum magnetic field By, on the surface of the coil 
will be 60 T. The сойз current density 
Jeiv(rr)e 19099 10" amp/m?. (Since the actual 
‘current carrying superconducting material will repre- 
sent about 25% of the superconductor will be about 
TÓXIC amp/m?). Current is fed into and withdrawn, 
drawn trom the feld coils 160 by a plurality of super- 
conducting power transmission mission lines 182 that 
are connected to the solar array 172; to the microwave 
power generators of the first transmitter; and to the 
national intere power grid. 
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After the solar array is constructed, the electrical 
energy generated therefrom would first be used to 
charge up the ten feld coils. If Ly denotes the induc- 
tance of the Jih field coil which carries а current 
‘5X10? amp, the total electrical energy Ec that $ 
‘would have to be fed into the field coils to charge up the 
system is given by 


nati de 
where 
sm matonya = 12s 


The radius r of each coil is equal to 5 m. Consequently, 
198982x 1018 Joules. Assuming that the solar 
array generates an average output of 50 GW per day, it 
would require a total of 460.61 days (1.26 years) to 
charge up the field coils. Although this charging time is 
fairly long, itis reasonable. It would represent an enor- 
mous energy reservoir. After the charging up process is 
completed, almost all of the power generated by the 
array could be sold to commercial utility companies to 
generate vast amounts of revenue that could continue 
indefinitely with very little operating expense. 

The total specific energy Ё, of the electromagnetic 
ramjet at any velocity V and altitude h above the plane 
of the field coils is equal to the sum of its kinetic and 
gravitational potential energy which is given by 


as 


bine] Я 
Th fed ceil 160 designe to i and agni 
ipod ree Montene peas Во 
И 
р лн he алое ena 
о бй уйне te 
иеше абз Туп. 5ге vonie ойы ech) 
ае (Mad yl eu ott с ae 
Consequently, the specific energy Ё, corresponding to 
ERR IC pA 
En deg ohh sees on 
‘gino ОЗ wih b RUBUS d o Ro) The 
шс ove the ents эше cpl б 
ere 

бош the eats uae Sn cette he a 


E 


E 


pr 
where A is equal to the specifie magnetic potential 
energy at an altitude of 60 km. If this altitude is signifi- 
cantly greater than the diameter of the outer field сой, 
then Аи, However, since this is not the case for the 
preferred embodiment, ûn cannot be ignored, If the 
{otal launch mass is my, then Am can be expressed as 
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«continued. 
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The required magnetic launch energy En mm. 
‘Consequently, in view of equation (30), the total launch 
mass mt can be expressed as 
sexsi = 59 

E 


en 


For the field coils described in the preferred embodi- 
‘ment ho=500 m and $1=9.54098%105 amp/m and 
Si LATIDAX 10tamp/m. The magnetic dipole moment 
Mı corresponding to the six coil electromagnetic ramjet 
described above is 6.18179 1013 amp m2. When these 
Values are substituted into equation (37) the total launch. 
‘mass my is equal to 27,928,681 kg (61,582,675 Ibs ог 
30791 tons). 

Since the total mass of the six dipole coils comprising 
the electromagnetic ramjet is only 1,639,300 kg, this 
total launch mass is 17.036 times greater than the total 
сой mass. Thus, the weight lifting capability of the 
ramjet's superconducting dipole coils is truly enormous. 
‘This launch mass is many times greater than the largest 
mass ever launched from the earth's surface. 

In order to understand how great this launch mass 
really is, it is helpful to make a comparison—itis actu- 
ally greater than an average World War II Battleship or 
эп Essex class aircraft carrier. Moreover, all of this 
launch mass will be accelerated into orbit (or to the 
moon) by the electromagnetic processes system. Since 
this will be accomplished by electromagnetic processes 
by converting electric power into propulsive thrust 
(with an efficiency approaching 100%) using electrical 
energy generated by the solar array, the cost will be 
zero. (Since the electromagnetic ramjet operates in the 
ionosphere at very high altitudes, the drag forces are 
essentially zero) 

The total amount of inductive energy thats taken out. 
of the field coils to launch the vehicle will be equal to 
ımÊ, = 3.6389 10" Joules. Since this amount of induc- 
tive energy represents les than 0.002% of the total 
inductive energy stored in the feld coils, the launch will 
have virtually no effect on its magnetic field. Moreover, 
if the solar array is used to replace this energy with a 
power of 100 GW, it would only require 364 seconds 
(606 minutes) 

By combining equations (25) (28), and (37), the "mass 
Tatio" m/m, of the electromagnetic ramjet that is 
Taunched by the feld coils can be expressed as 
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Which, in view of equation (21) can be expressed to a 
good approximation by 
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Since the parameters оз р, and E, аге fixed constants, 
"he mass ratio of the ramjet depends only upon the 
aspect ratio у of its dipole coils. Thus, the mass ratio 
(Weight lifting capability of the ramjet) can be arbitrar- 
ily increased to any desired value by increasing the 5 
aspect ratio. (For the magnetic propulsion concept in- 
troduced herein, the efficiency of the propulsion system 
increases with increasing mass ratio instead of decreas- 
ing with mass ratio as in prior art rocket propulsion 
e velocity V along te inl acant ijectory at 
any altitude high above the plane of the field coils can 
be expressed by the equation 


Хасен 


The initial ascent trajectory 184 (FIG. 29) of the 
ramjet 186 into the ionosphere will be along a curve of 
magnetic induction generated by the field coils 188. 
‘This trajectory 184 is vertical at the launch point 190 
and becomes parallel to the earth’ surface 192 at an 
altitude of 100 km. However, when the ramjet 186 
reaches an altitude of 60 km, the microwave beam from 
the first transmitter 194 is turned on and the vehicle is 
propelled by the combined thrust of the field coils 18 
tnd the microwave beam. As the vehicle is accelerated 
further away from the field coils 188, their propulsive 
effec gradually decreases. When the vehicle is ascend: 
ing from the launch point 190 along the ascent trajec- 
tory 184 propelled by the magnetic repulsive force of 
the field coils 188, the longitudinal central axis of the 
ramjet is maintained tangent to the ascent trajectory 
(Ge, tangent to the line of magnetic induction) so as to 
[generate maximum repulsive thrust from the field coils. 

‘Omitting the mathematical details it can be shown 
that a line of magnetic induction generated by the feld 
coils passing through its center will follow a curve that 
an be represented in polar coordinates by the equation 

С ял 8 where C is a constant. The vertical line 
passing through the center 190 of the field coils 188 
represents the polar axis where @=0, The condition that 
this curve be Horizontal to the earth's surface 192 at ал 
altitude of 100 km determines the value of C to be equal 
то 259.808 km. At this point @ = 54736" and re 173.207 
km. The curve defined by the equation r—7259.808 sin? 
therefore defines the ascent trajectory from the launch 
point 190 to the point 196 where it reaches an altitude of 
100 km. After the vehicle reaches 100 km, its trajectory 
remains circular at this altitude until the microwave 
propulsion is terminated, 

‘When the altitude of the vehicle reaches 60 km, 
731330, г= 70.242 km and the ground track 198 is 
36.382 km cast of the launch point 190. This is the loca- 
tion of the fist microwave transmitter 194. Thus, as is 
shown in FIG. 29, initially the microwave beam 200 
‘wll be pointing vertically upward into the inner dipole 
oil The tangent line to the ascent trajectory 184 when 
the vehicle is directly over the first transmitter makes an 
angle 62758258 with the vertice. In order to cancel 
ош the gravitational force acting on the vehicle, the 
Tamjets thrust vector will have to be inclined upward at 
эп angle a= 14.968" to this tangent line. Hence, the 
angle between the dipole axis and the incident micro- 65 
Wave beam will be ф—а = 33.290". If the radius of the 
ramjet's inner dipole сой is Rat, the initial beam diame- 
er d, will be equal to 2Ra cos (6-а) 2 2Ra 0.8359 
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which is nearly equal to the dipole's diameter 2821 
However, it should be noted that since the electric field 
‘vector of the microwave beam 200 is polarized to oscil- 
late in a plane perpendicular to the central magnetic 
field lines of the ramjet, а strong coupling will result 
between the microwave beam and the free electrons 
passing through the resonance region which will pump 
them into very high energy electron cyclotron reso- 
nance orbits without requiring the beam to have a zero 
angle of incidence. Since the vehicle will be moving at 
a relatively slow inital velocity (1,200 m/sec) when the 
microwave propulsion begins, equation (2) shows that 
the initial beam power P does not have to be very high 
in order to achieve high propulsive thrust F. 

[As the vehicle passes over and begins to recede from 
the first transmitter 194, (FIG. 29) the angle of inci 
dence between the microwave beam and dipole axis 
begins to decrease thereby enabling the beam diameter 
to be larger for greater propulsive power. When the 
vehicle reaches an altitude of 100 km, the vehicle will be 
144 345 km from the first transmitter 194, and the beam 
elevation angle relative to the local horizon will be 
43.192". At this point 196, the dipole axis is inclined to 
its circular fight path by an angle a25" so as to pro- 
vide an upward component for the thrust vector. Thus, 
the beam diameter dj at this point 196 will be equal to 
2Raı cos (43,192 —@)=2R2tX0.95 which is essentially 
equal 1o the inner dipole diameter. Since the vehicle 
will be moving at suborbital velocities, this upward 
thrust component will be necessary to maintain the 
vehicle's altitude. This vehicle flight attitude will also 
enable the microwave beam to have a nearly zero angle 
of incidence with the dipole axis thereby allowing a 
‘maximum beam diameter and hence maximum power 
Transmission. 

The first transmitter 194 continues to transmit prepul- 
sive power until the elevation angle є of the microwave 
beam 200 decreases to 10° relative to the local horizon. 
At this time, the first transmitter 194 is 477398 km from 
the vehicle 202 (FIG, 30) and 463288 km from its 
ground track 198, At this instant, the fist transmitter 
94 is turned off and the second transmitter 204 is 
turned on such that there is no interruption of propul- 
sive power transmitted to the ramjet. In the preferred 
‘embodiment, the second transmitter 204 is located 400. 
km from the first transmitter 194 such that the initial 
beam elevation angle є of the second transmitter is 
57.184" and the range is 118.609 km. As in the case of 
the first transmitter 198, the second transmitter 204 
continues to transmit microwave power until its beam 
elevation angle єз decreases to 10° and the range is 
477.398 km. At this instant, the second transmitter 204 is 
turned off and the third transmitter 206, located 400 km 
further along the vehicle's ground track, is turned on. 
The vehicle is accelerated a distance of 406278 km 
along its circular flight path 208 while being accelerated 
by the second microwave transmitter 204. АП succeed- 
ing transmitters operate with these same characteristics 
(Le, maximum power transmission, and initial and ter- 
minal beam elevation angles «i; of 57.154" and 10° 
respectively; beginning and ending beam transmission 
distances Dı,Dz of 118.609 km and 477.398 km respec- 
tively; and a vehicle acceleration distance зи: of 406.278 
km). 

When the second transmitter 204 stops transmitting 
its propulsive power, the third transmitter 206 takes 
over i а precisely synchronized power relay operation 
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such that the propulsive thrust generated by the electro- 
magnetic jet is a smooth and continuous process that 
may involve many transmitters over a very long accel- 
eration fight path 208, This process of transmitting the 
microwave power by utilizing a series of transmitters 
209 positioned at 400 km intervals along the vehicle's 
ground track 210 continues until the vehicle reaches the 
required orbital velocity. The ascent, magnetically pro- 
pelled trajectory, and the microwave propelled trajec- 
tory are always assumed to have the same azimuth so 
that the ground track 210 for each launch remains un- 
changed. (However, the altitudes may vary to obtain 
optimal propulsion efficiency.) 

Tn the case of very massive payloads as in the above 
numerical example, the electromagnet ramjet will re- 
quire along acceleration time that extends over several 
thousand Kilometers in order to reach orbital velocities. 
The flight path 208 (FIG. 30) will take it directly over 
а large number of microwave power transmitters that 
are located at 400 km intervals along the ground track. 
Assuming that the launch point is located in the north 
east comer of Nevada, the ground track will follow a 
southeasterly great circle are across the United States 
and across ће state of Florida. Since the system will be 
‘capable of generating extremely high launch velocities 

he acceleration path js extended over long distances, 
the preferred embodiment will be designed to take max- 
imum advantage of this operating feature. Conse. 
quently, in the preferred embodiment there will be 17 
microwave transmitters constructed along a 6,800 km 
Jong ground track that begins in the north east corner of 
Nevada and extends southeasterly across the United 
States and West Indies, with the last transmitter located 
оп Barbados Island, Six of the transmitters will be lo- 
cated on а chain of small islands in the West Indies. 
Since the unit cost of each transmitter system will de- 
crease because of the economics of mass construction, 
the total cost of these transmitters should not exceed 
330 billion. 

‘At this point it is necessary to digress a moment to 
demonstrate some important operating characteristics 
of the electromagnetic ramjet. As pointed out above, in 
order for the vehicle to maintain an altitude of 100 km 
while it being accelerated by the microwave beam, the 


thrust vector Fp generated by the ramjet must be in- qg 


clined at some angle a relative to the vehicle’ circular 
fight path in order to cancel out the downward force of 
gravity. In particular, the vertical upward component 
Fup of the vehicle's thrust vector F together with the 
upward centrifuga force Femust be equal to the down- 
ward force of gravity Fg. These forces can be expressed 


E 


пета 
‘where У is equal to the vehicle's velocity along the 
circular fight path of radius R=R,+ 100,000 
‘m=6,871,315 m and where the gravitational constant at 
100 km altitude is equal to 9.5062 m/sec 

When the vehicle is moving along the 100 km high 
circular trajectory 208 propelled by the microwave 
beam 200, the propulsive power P will always be as 
sumed to be maximum Pmax As described above 
Pmax=TR2i?Pmax Where Paris equal to the maximum 
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power density limit (425 watts/cm?) of the microwave 
beam set by atmospheric breakdown and where Rat is 
equal to the radius of the ramjet’s inner dipole coil. In 
view of equation (2) the ramjet's propulsive force Fp 
along the thrust vector can be expressed as 


m 
where Vpis equal to the vehicles velocity component 
Жоо the thrust vector given by 


Therefore, the condition РЕР, results in the 
equation 


Ry S 


which can be used о determine the angle of inclination 
а. FIG. 31 is a graph of a versus vehicle velocity V. 
corresponding to the above numerical example where 
mı/Pnax= 2.32417 X 10-5 kg/watr. This inclination is 
importan because it enables the microwave beam that is 
transmitted from the ground to intercept the coil plane 
ofthe ramjet at a nearly perpendicular angle (Le, nearly 
broadside) for maximum power reception. Since circu- 
lar orbital velocity at an altitude of 100 km is 7,843.32 
m/sec, а becomes zero when V is equal о this value. 

“Although the ramjets propulsive thrust vector Fp is 
inclined to the vehicle's circular trajectory in order to 
cancel out the downward force of gravity so that it can 
maintain its altitude, the tangental component Fr of the 
thrust vector along the trajectory which accelerates the 
vehicle along the trajectory is not diminished by this 
fact and is independent of a. This can be demonstrated. 
as Follows: 

The component Frof the ramjet's thrust vector along. 
the flight path is equal to Fp cos а. However, 
Fp=Pmax/Vp where Von cos а. Consequently, 
лы cos асот a=Pnar/V. Therefore, the 
propulsive force generated by the ramjet along the 
trajectory is independent of a and is equal to that gener- 
ated when there is no gravitational force and the thrust 
vector can be directed along the flight path with magni- 
tude given by equation (2). 

If ae denotes the vehicle's acceleration along the cir- 
cular trajectory, the tangental propulsive force 
Fr=mdc=Pras/V. Since а= dv/dt, this equation gives 
Tise to a simple differential equation which can be 
solved to determine the time interval T required to 
achieve a velocity V while accelerating along the circu- 
lar trajectory under maximum propulsive power. This 
time is given by the equation. 
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where Vis equal to the initial vehicle velocity when it 
begins moving along 100 km high circular trajectory at 
point 196 (when T=0) and where K is a constant given 
by 


5,052,638 


e 


The distance s, traversed by the vehicle accelerating $ 
along the circular trajectory can be expressed as 


Ж 
ty 


e 
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Consequently, the vehicle velocity сал be expressed as 
a function of se by the expression 

p © 
The values of Vand K will depend upon the particular 
situation. This will be illustrated by continuing the nu- 
merical example given above. 

Table 1 is a detailed computer simulation of the mag- 
netically propelled ascent trajectory from launch to an 
altitude of 60 km corresponding to the above example 
where the total launch mass mr=27,928,651 kg. The 
various flight paramaters described in the table are: 

Hzahtitude above earth's surface (km) 

‘Teelapsed time from lift off (sec) 

c flight path angle (from vertical, deg) 

з= distance traveled along ascent trajectory (km) 

'opulsive thrust (10 N) 
P= propulsive power (GW) 


2 


МЕ Mach number 
TABLE 1 
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‘such that it will lift the ramjet (along with the enormous 
payload mass) off the earth's surface and accelerate it 10 
Supersonic speed at a high altitude very rapidly. For 
example, 28.21 seconds after launch, the vehicle will be 
at an altitude of 10 km (32,808 П) and moving nearly 
vertically upward with а velocity of 95 m/sec (Mach 
322). AU 3744 seconds after launch, the vehicle will be 
3020 km (65,618 fY) and moving at 1288 m/sec (Mach 
342). The vehicle essentially leaves the sensible atmo- 
sphere 46.00 seconds after launch with a velocity of 
1540 m/sec (Mach 4.39) at an altitude of 30 km (98,425 
б), Relatively little initial magnetic launch energy is lost 
by aerodynamic drag while traversing through the 
mosphere. The system is therefore able to convert initial 
electrical energy into kinetic and potential energy with 
an efficieny of nearly 100%, FIG. 32 isa graph of accel- 
eration (g versus altitude Н (km) corresponding to this 
example. 

Perhaps the most spectacular parameters in the table 
are propulsive thru F and propulsive power P. At any 
altitude of 6 km, the propulsive force is 1,994,000,0008 
Which is more than 60 times greater than the maximum. 
liftoff thrust generated by the giant Saturn V Apollo 
launch vehicle. The corresponding propulsive power is 
1419 GW. This enormous propulsive power is being 
generated by magnetic repulsive forces acting on the 
amets superconducting dipole сой by the field сой. 

It is important to point out and emphasize that the 
initial launch trajectory from the earth's surface to an 
altitude of 60 km described in Table I, where the ramjet 
is propelled by the magnetic repulsive forces generated 
зу the field coils, will be the same for cach vehicle 
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This table clearly demonstrates that the magnetic 
field generated by the field coils will exert а tremendous 
magnetic repulsive force on the electromagnetic ramjet 


regardless of the ramjers size or total launch mass. This 
is because the velocity of a vehicle along this initial 
portion ofthe trajectory which is given by equation (40) 
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is determined only by the ratio of the ramjet's magnetic 
dipole moment divided by the total launch mass Mo/m. 
But in view of equation (37) this ratio is always the same 
and given by 


e 


mx 


Consequently, the acceleration along the initial launch. 
trajectory is always the same regardless of launch mass 
and is given by Table 1 and described graphically in 
FIG. 31. 

When the vehicle reaches an altitude of 60 km and is 
moving at 1,200 m/s (Mach 3.78) the electromagnetic 
ramjet is started by transmitting microwave power 
from the first transmitter 194 (FIG. 29), The amount of 
‘gravitational potential energy represented by the vehi- 
le climbing from 60 km to 100 km (which is equal to 
40,000 g) while being propelled by the ramjet will ap- 
pear as a velocity loss. A small fraction of this loss will 
be canceled by the remaining magnetic potential energy 
An generated by the field coils given by equation (35) 
‘which is equal to 19,654.41 m3/sec?, This residual mag- 
netic potential energy is equivalent to a gravitational 
Potential energy difference of 2,003.51 m (assuming 
o 981/m/sec). Consequently, the gravity loses will 
be equal to that resulting from a climb of 37,99640 m, 
which will be equal to а velocity loss of 86342 m/sec, 
‘Therefore, by assuming thatthe vehicle's initial velocity 
at the altitude of 60 km is (1,200,00—863.42) 
тузес= 336.58 m/sec instead of 1,200 m/sec, the com- 
bined effects of gravity and the residual magnetic field 
along the remaining portion of the trajectory can be 
ignored. 

For simplicity, the microwave power will begin at a 
relatively low level and is gradually increased to give 
the vehicle a constant acceleration a, along the remain- 
ing portion of the ascent trajectory (from 60 km to 100 
km altitude) such that when the vehicle reaches an 
altitude of 100 km, the microwave power is at its maxi- 
mum possible level Pex 1.20166 x 1012 watts. Conse- 
quently, if As is equal to the distance the vehicle travels 
along the remaining portion of its ascent trajectory 
(from 60 km altitude to 100 km altitude) which i equal 
10 114,732.50 т, the vehicle's velocity Va ater reaching, 
100 km altitude will be given by the equation. 
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The vehicle's propulsive force Fat the beginning of 
the circular 100 km high trajectory is given by 


However, at this point the vehicle's acceleration is 
equal to a, Consequently since F, ma it follows that 


[I 


Ву combining these two equations for Va, the required 
acceleration a, can be determined by solving the equa- 
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The result is ay=18114 m/sec? Consequently, 
Vo=2,375.32 m/sec. 

With the value V, determined, it is now possible (via 
equation 44) to determine the required accelerating 
distance s, the vehicle must travel along the circular 
trajectory 208 in order to reach a desired launch veloc- 
ity V. For example, if the required launch velocity is 
5,000 m/sec, the required distance se= 3,862.76 km. In 
this case, the vehicle would be accelerated by only 11 of 
the 17 transmitters. As soon as the required launch 
velocity is reached, the microwave power transmission 
is terminated. The time T required to carry out this 
acceleration process can be determined by equation 
(42). This time is 678.17 sec (1.303 minutes). The peak 
acceleration is equal to ap (which is 1.85 g). After reach- 
ing the required launch velocity, the vehicle moves out 
of the atmosphere along a free-fall trajectory. In order 
to remain out of the atmosphere during the next orbit 
revolution, the vehicle has to execute a small propulsive 
‘maneuver using onboard propulsion of a few meters per 
second when passing through its apogee. 

FIG. 33 is a graph of velocity V versus acceleration 
distance se given by equation (45) corresponding to this 
numerical example where У,—2,375 32 m/sec, FIG. 34 
is a graph of V versus time T given by equation (42) 
corresponding to this numerical example 

Tn view of Table 1, the maximum overall acceleration 
will occur during the initial portion of the ascent trajec- 
tory when the vehicle is propelled by the repulsive 
‘magnetic field generated by the field coils. This maxi- 
‘mum will be about 6.5 g and will occur when the vehi- 
cle is at an altitude of about 6,300 m (20,670 f) and 
moving at Mach 23, Since this acceleration decreases 
very rapidly, it could be easly tolerated by human 
passengers. (The passengers would be lying in а prone 
Position on special acceleration couches designed to 
‘enable them to withstand very high acceleration.) 

Tn some situations it may not be possible to propel the 
vehicle to the required launch velocity during one pass 
over the transmitters. For example, suppose that the 
required launch velocity is not &000 m/sec, but 
1,035.72 m/sec which would be required for a direct 
Tight to the moon. In order to achieve this launch ve- 
locity, an acceleration distances e 10,309 km would be 
required. However, the system would still be able to 
give the vehicle the required launch velocity by carry- 
ing ош two propulsive passes over the microwave 
power transmitters instead of only one pass. 

n order to enable the vehicle to make another pro- 
pulsive pass over the transmitters, the initial orbit must 
be such that И will take the vehicle back over the initial 
ground track over the transmitters at some future time. 
However, since the earth's surface is moving relative to 
ап earth centered inertial frame by Virtue of its rotation, 
the initial ground track will not be under the vehicle 
after the vehicle makes one complete evolution in its 
orbit, The orbital mechanics of the situation are such 
that in order for the vehicle to pass over the initial 
ground track at some future time, it must have an orbital 
period that is a rational fraction of one sidereal day (Le, 
its orbital period Р, must be expressible as (вузов, 
‘where Pj is one sidereal day and m and nz are integers). 
These orbits are called “synchronous orbits”. If n =1, 
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the vehicle will pass over the launch site exactly one 
sidereal day after it is launched after making п; com- 
plete orbit revolutions. This is the shortest possible time 
Interval between successive pass overs. Thus, the initial 
orbit of the vehicle will be designed such that its orbital 5 
period Py— Рут where p, 86,164 099 seconds and п; 
will be some integer = 16. Since the period P,of an orbit 

is related to its semi-major axis а by the equation 


Er 


each integer п; corresponds to a unique value of a syn- 
chronous orbit's semi-major axis an that is determined 
by the equation 


Each of these values corresponds to a unique launch 
velocity У, given by 
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m 


as 


where Rom 6471315 m, and each of these launch veloc- ^ 


ities corresponds to a required acceleration distance s 
given by equation (44). 

For example, if m=16, then 247663766015 m, 
427540590 m/sec and se=3,775.63 km. If m2=15, 35 
then 8,—692948265 m, V,-8098463 m/s and 
$401.03 km. If m=2, then 272655064140 m, 
Vy 1039429 m/sec and s;3,55642 km. Since this 
distance exceeds the maximum acceleration distance of 
the electromagnetic ramjet, пу =2 is too small. If m2=3, 
then 2q%20,261,933.10 m, У,—10,16797 m/sec and 
5604040 кт. Hence this value of nais also гоо small. 
Values of 4 and 5 are also too small for nz. However, if 

then an= 126421801 m, Ул= 9,583.66 m/sec 
and §.=6,715,49 km which is within the maximum 7,000 
km long acceleration distance. The best design strategy 
is to choose the initial synchronous orbit having the 
smallest eccentricity so that the ramjet will stay within 
the atmosphere over a long distance during its second 
pass over the transmitters. Therefore, the integer п; = 16 
3s selected. Since the earth's rotation will given the 
vehicle an additional 368.76 m/sec rel 
centered inertial frame, the actual 
needed to achieve this synchronous orbit will be 
(19109936876) m/sec 7,572.23 m/sec. The re. ss 
quired acceleration distance 1,359.88 km, 

‘After the vehicle is launched onto this no 
chronous orbit (with an eccentricity e0 02406) it will 
reach an apogee altitude (one-half revolution later) of 
432.69 km. И will then make another half revolution and 
pass through its perigee point at an altitude of 100 km. 
Atmospheric drag will be very small and probably 
could be disregarded. However, if experience shows 
that this drag cannot be neglected, йз effect can be 
‘canceled by increasing the initial launch velocity a small 65 
amount such that after 16 complete revolutions, the 
vehicle pases directly over the initial ground track and 
over the microwave power transmitters. 
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‘The initial velocity V, corresponding to the second 
ramjet propulsive maneuver will be equal to the initial 
launch Velocity, which is 7,572.33 m/sec. Taking into 
consideration the effect of the earth's rotation, the re- 
quired launch velocity for a direct trajectory to the 
moon is equal о (11,035.72 ~368.76) m/sec = 10,666.96 
m/sec. Consequently, the required acceleration dis 
tance needed о reach this velocity corresponding to the 
second pass over the microwave power transmitters is 
6039.35 km. It will be completed in 655.94 seconds 
(1053 minutes). The vehicle acceleration at the begir 
ning and end of this second propulsive maneuver is 
5682 m/sec? (0579 g) and 4045 m/sec? (0412 g) re- 
spectively. The tip to the moon would take 2.1 days. 

It is important to point out the fact that since the 
acceleration path over the microwave transmitters 
takes place in a fixed plane relative to the earth's sur- 
fice, the launch trajectory to a particular target and 
intercept point will have to satisfy this condition, In 
particular, the latitude Фе and azimuth angle B of the 
Taunch point will depend upon the launch velocity. For 
example, low launch velocities will probably have a 
Jaunch point over the United States, while high launch 
velocities may require a long accelerating distance that 
ends near Barbados Island with а latitude of only 11°. 

1f Yor represents the free-fall transfer trajectory 
sweep angle between the launch point and the target 
intercept point relative to an earth centered inertial 
frame, the declination angle 8; at the intercept point is 
determined by the equation 


sin Byrn бе uc dain eid e 
In the case of the lunar transfer trajectory given in the 
above example, dy=12" 82—147 and yor- 1692". 
Consequently, the declination angle of the intercept 
point will be equal to —17.862" Since the moon's decli- 
mation angle is constrained by its orbital motion to lie 
within the range 2288", the above described transfer 
trajectory could be easily accomplished with the elec- 
tromagnetic ramjet accelerating system. (A detailed 
mathematical discussion of earth to moon free fall tra- 
Jectories can be found in the book Fundamentals of 
{шоу Dover Publications, Inc. 1971, by Roger 
ate) 

The vehicle would approach the moon with an as- 
ymptotic approach velocity of 1,198 m/sec. It could go 
into orbit around the moon by executing a retro propal- 
sive maneuver using its onboard chemical rocket en- 
gines. For example, if the desired orbital altitude is 100 
km, the vehicle would approach the moon along a hy- 
perboli trajectory to within 100 km and execute а AV 
тето maneuver of 96839 m/sec. Assuming that the 
onboard chemical rocket propulsion system has a spe- 
cific impulse of 490 sec (with an exhaust velocity of 
48069 m/sec) the amount of rocket propellant con- 
sumed during this retro propulsive maneuver would be 
5,095,914 kg. Although this represents a very large 
amount of propellant, it is a relatively small fraction of 
the vehicle's actual payload. This payload (which 
‘would be about 20,000 tons) could be transferred down 
чо the moon's surface by а fleet of relatively small Junar 
excursion molecules. (The propellant used to operate 
these vehicles could be manufactured from lunar mate 
пш) 

Alter the payload is removed from the vehicle, the 
vehicle could accelerate out of lunar orbit and return to 
earth by means of its ECR propulsion system using the 
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inductive energy stored in the ramjet's superconducting 
dipole coils. Since the ECR propulsion system will be 
capable of generating a much higher specific impulse 
than the chemical propulsion system, a significant sav- 
ing in propellant mass can be achieved by using the 
ECR engine. Moreover, since it will be desirable to 
discharge the ramjers dipole coils before reentering the 
earth's atmosphere in order to eliminate magnetic 
torque generated by the earth's magnetic field, itis very 
convenient to discharge the dipole coils by using the 
inductive energy to power the ECR engine 

Let P, denote the propulsive power generated by the 
ECR system. If u, denotes the exhaust velocity, the rate 
of propellant mass flow this given b. 


For any given propulsive power Pa the rate of propel- 
lant mass flow m, can be increased or decreased by 
decreasing or increasing the exhaust velocity ue respec- 
tively. The amount of propellant ту used to carry out 
the propulsive maneuver i given by 
тел, en 
where T, is equal to the time interval required to carry 
‘out the propulsive maneuver. Consequently, the re- 
quired velocity increase AV can be expressed as 


wrote (arr) 


where Mı is equal to the total vehicle mass before the. 
propulsive maneuver. In view of equation (50) this 
equation can be expressed as 
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The product P,T, in equation (53) is equal to the 
amount of propulsive energy used to carry out the ma: 
neuver. The exhaust velocity u of the ECR propulsion 
system will be designed such that the ramjets dipole 
coils are completely discharged when the required 
AV=AV, is achieved. (For the lunar mission 
AV96439 m/sec.) Consequently, if e denotes the 
overall efficiency of the ECR engine, the required ex- 
haust velocity uecan be determined by solving the equa- 


cn 


where Ee is equal to the total inductive energy of the. 
dipole coils given by equation (32). Suppose 

3000000 "kg and ne=090. Therefore, since 
1455» 1012 Joules, the exhaust velocity u, required 
to retum the vehicle back to earth with ДУ, 96839 
m/sec using all of the inductive energy stored in the 
dipole coils would be equal to 631857 m/sec. (This. 
Corresponds to а specific impulse of 644 sec.) The ex- 
pelled propellant mass m,—425281 kg. If the propul-. 
Sive power of the ECR engine were 3 QW, the corre- 
sponding rate of propellant mass flow tiy=150.28 
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kg/sec, and the time T, required to carry ош the maneu- 
ver would be equal to 2,636.50 sec (47.28 minutes) IF 
Chemical rocket propulsion were used to carry out the 
AV, maneuver, the required propellant mass would be 
$47,387 kg, Consequently, by using the ECR propulsion. 
system instead of the chemical propulsion system, а 
propellant mass saving of 121,106 kg will achieved 

The vehicle returns to earth along an eccentric trajec- 
tory having a perigee altitude that dips into the earth's 
upper atmosphere. This altitude is designed to be suffi- 
ciently low to enable the vehicle to be decelerated to 
suborbital velocity by atmospheric breaking. Since the 
Vehicle's mass will be relatively low, this initial deceler- 
ation will be relatively easy. After the vehicle is decel- 
erated to suborbital velocity, the deceleration process 
сап be very gradual, extending over several thousand 
Kilometers so as to avoid excessive aerodynamic heat- 
ing. Guidance and control of the vehicle are accom- 
plished automatically via computerized navigation and 
flight control systems. After the vehicle is decelerated 
via aerodynamic breaking to a relatively low velocity, it 
executes a controlled glide to the landing area (ie. 
launch site) and makes a final descent along a line of 
‘magnetic induction generated by the field coils. The 
resulting magnetic repulsive forces allow the vehicle to 
be decelerated such that its vertical velocity is exactly 
zero at the instanti makes contact with the landing- 
launching platform. The vehicle's aerodynamic con- 
trol surfaces, dive brakes, attitude control gyros and 
réaction thrusters provide a high level of vehicle con- 
‘rol to enable it to land automatically with very high 
precision. 

Although the dipole coils of the electromagnetic 
ramjet are discharged when it reenters the atmosphere, 
they are partially recharged by the inductive coupling 
with the field coils. This creates magnetic repulsive 
forces between the ramjet and the field coils that allows 
the vehicle 10 be magnetically decelerated as it ap- 
proaches the launch site, and descends for a vertical 
landing. 

"Since the space transportation system made possible 
by the electromagnet ramjet propulsion concept dis- 
closed herein allows vast quantities of payload to be 
transported from the earth's surface directly to the 
тооп, it will be posible to construct a system of super- 
conducting field coils, similar to that described for the 
‘earth, on the moon so that vehicles could be decelerated 
bby magnetic repulsive forces and land directly on the 
moon's surface. It is instructive to describe the required 
‘magnetic field that would have to be generated by the 
superconducting coils. 

Ifthe vehicle on the above described lunar transfer 
trajectory were allowed to freefall onto the moon's 
surface without any retro propulsion, the impact veloc- 
ity Vin=2,658.63 m/sec. Consequently, if lunar feld 
coils are used to decelerate the vehicle by magnetic 
repulsive forces such that its velocity is zero immedi- 
ately pror to making contac, the total amount of spe- 
fic kinetic and potential energy Ea that must be con- 
затей ino specie magnetic potential energy is given 
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T 


The total magnetic potential energy Ex emn. If Bm 
represents the magnetic ied strength at the center of 
the feld coils, the magnetic potential energy 
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Eg May where Mz represents the magnetic dipole. 
‘moment of the electromagnetic ramjet. Consequently, 
the central magnetic field strength of the field coils can 
be determined by 


mE 


Assuming that the magnetic dipole moment of the elec- 
tromagnetic ramjet remains unchanged with a valve of 
618179100 amp m?, the required magnetic feld 
Strength of the lunar field coils will be 1.49669 T 
(159665 Gauss). Thus, the superconducting сой system 
would have to be larger than the one described for the 
earth. However, if such a system were constructed and 
put into operation it would represent the ultimate in 
transportation efficiency. Since there is no atmosphere 
fon the moon, nearly 100% of the total kinetic energy of 
a vehicle being decelerated to а gentle landing on 
‘moon's surface will be converted into electrical energy 
and stored inductively in the coils by the inductive 
coupling between the magnetically decelerated dipole 
coils of the ramjet and the field coils. This energy can 
therefore be used to launch the vehicle back lo earth. 
However, since the mass of the vehicle returning to 
earth will be significantly lower than its arrival mass, 
the system will generate vast amounts of electrical en- 
ergy that could be used to launch many magnetically 
propelled vehicles with payloads taken from the moon 
for other destinations. Such a system would be very 
versatile because unlike prior art electromagnetic accel- 
erators designed for the moon's surface that require а 
long accelerating track with a fixed launch azimuth, this 
electromagnetic accelerating system does not require 
any accelerating track and will provide any launch 
azimuth desired. It will also be much safer since the 
vehicle being accelerated does not have to move near 
any stationary body (such as a guide гай or drive coils) 
where any accidental contact could result in a cata- 
strophic disintegration of the entire system. 

In order to determine the actual payload mass тыу 
that could be delivered to the moon in the above exam 
ple, the total mass of the ramjet propulsion system and 
Connecting cables must be determined. Since the struc- 
tural mass of the airfoil surround the propulsion сой, 
including all internal components except the coils them- 
selves, will have a mass equal to about 25% of the total 
Сой mass, this mass will be about 410,000 kg. The air- 
foils will ave a chord of about 4.3 m and a thickness of 
about 60 cm (20 in). The total mass of the radial airfoils 30 
(FIG. 18) will be approximately 25,000 kg. Thus, the 
total mass of the electromagnetic ramjet m, will be 
equal to about 2,074,300 kg. Therefore, the total mass 
mg that will be accelerated by the ramjet will be about 
25,854,400 kg. Since the maximum acceleration am (n- 
cluding 1.0 g from gravity) will be 7.6 g, the corre- 
sponding maximum accelerating force 
Буттап = 19021097 N. Assuming that the total 
length of the central fuselage 108 is 400 m (1,312 f) and 
is attached to the ramjet in a central position such that 
the fuselage extends 200 m on each side of the ramjet's 
сой plane, the supporting cables 110 attached to the 

ner airfoil and the rear of the fuselage 108 will make 
an angle of 56.3 with the central longitudinal axis of the 
ramjet. Consequently, the total tension Р acting on 
these cables 110 when the vehicle is under maximum 
acceleration am will be equal to F/cos 
563723429 10 М. If A, denotes the total cross sec- 
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tional area of these cables and c denotes the tensil 
strength, then 4, =F» Assuming that the supporting 
cables are constructed with high strength fused glass 
Tibers where @=1.4% 109 N/m?, the required cross- 
sectional area Ap=3429X109 ^ N/LAXIOU 
М/т?=02449 та. The length of the cables will be 
[004200] = 500 m. Therefore, since the density 

160 kg/m, the total mass of these cables will be 
Жо A,p=264,514 kg. Thus, the total mass mea of all the 
supporting cables attached to the fuselage will be about 
300,000 kg. 

17 the fuselage 108 is cylindrical with a maximum 
diameter of 30 m (98 ft) and is constructed with high 
strength composite material with а mass density of 
3,000 kg/ms, the total empty mass myof the fuselage 108 
will be about 700,000 kg. Consequently, if the total 
propellant mass mp= 5,600,000 kg, the total payload 
mass туну that could be delivered to the moon in the 
above numerical example would be тыу=тү—тү- 
meat туту 19,254,400 kg (42,456,000 Is or 21,900 
tons). 

It is estimated that in the future, the lowest cost of 
transporting payloads to the moon from the earth's 
surface will e about $25,000/1b using the most efficient 
prior art propulsion systems. Hence, it would cost over 
one trillion dollars ($101) to deliver the same amount of 
payload mass mp as described in the example. Using the 
electromagnetic ramjet propulsion system disclosed 
herein, this cost would be essentially zero. The electro- 
magnetic ramjet propulsion system would also be much 
more reliable than any prior art propulsion system be- 
cause the engine has mo moving parts and burns no 
combustible fuel. 

There is another economic aspect which will have a 
profound impact on the SDI Program. The current 
planning for SDI payloads calls for 50 million pounds to 
be orbited at a total launch cost of $130 billion. The 
electromagnetic propulsion system envisioned herein 
will be easily capable of delivering all of this payload in 
а single launch at zero cost. Moreover, the propulsion 
system will also be capable of transporting extremely 
large and bulky SDI payloads that could be completely 
assembled and tested on the ground before being trans- 
ported to orbit as a single unit. This would eliminate the 
Very tedious, costly, and time consuming process of 
having to assemble large SDI systems in orbit by trans- 
porting small components piece by ресе. 

‘The electromagnetic ramjet propulsion system could 
easily launch а huge fully assembled space station that is 
even larger and more elaborate than the giant toroidal 
design illustrated in Arthur C. Clarke's famous science 
fiction novel “2001 Space Odyssey"—fully manned 
with а crew of several hundred. In these ultra large 
payloads, an outer ablative protective jacket could be 
‘mounted around the hull that is designed to protect it 
while traversing through the atmosphere at high speed. 
(t could be enclosed in a detachable structure while 
being transported to orbit) FIGS. 35 and 36 are sche- 
matic longitudinal and transverse verse cross sections 
illustrating how a fully assembled 25,000 ton toroidal 
space station 242 with a major and minor radius of 325 
т and 20 m respectively, js attached to an electromag- 
netic ramjet 214 via detachable cables 216. This toroidal 
space station 212 is equipped with two, 250 m long, 30 
т diameter, central column cylinders 218 that are con- 
nected to the central hub 220 of the space station via 
swivel joints so as to remain stationary while the toroi- 
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ы hull is rotating to provide an artificial earth-like 
‘gravitational field for the inhabitants by centrifugal 
force. Three relatively small 4 m diameter spoke cylin- 
ders 222 connect the hub 220 with the toroidal bull 
When the ramjet transports the space station to a certain 
altitude, the calbes 216 are detached from the ramjet, 
and the ramjet returns to the launch site without any 
central structure. The space station is equipped with a 
plurality of ECR propulsion systems that maneuver the 
Station to a desired final orbit. The design of the space 
station could be similar to the one disclosed in my U.S. 
Ри. No. 4,730,797, entitled “Inflatable Core Orbital 
Construction Method and Space station,” filed Aug. 12, 
1985 

FIG. 37 is a schematic longitudinal cross section of 
the electromagnetic ramjet 214 attached to a fully as- 
sembled toroidal space station 212 prior to launch. The 
space station 212 is assembled inside а large subsurface 
cylindric cavity 224 that is 220 m deep with a diameter 
of 700 m. The electromagnetic ramjet 214 is positioned 
around the rim 226 of the cavity 224 on a plurality of 
movable launching/landing platforms 228. The main 
connecting cables 230 are positioned between the plat- 
forms 228. When the space station is launched vertically 
upward, the platforms 228 simultaneously swing away 
from the rim 226 of the cavity 224 so that the ramjet can 
lift the space station upward by magnetic repulsive 
forces acting between its superconducting dipole coils 
and the surrounding superconducting feld colli. The 
platforms 228 are fitted with superconducting current 
carrying cables 232 that charge up the ramjet coils prior 
to launch and discharge the coils after a landing. The 
toroidal hull 234 of the space station 212 can be con 
structed inside the cavity 224 using the method de- 
scribed in my U.S. Pat. No, 4730797. The two column 
cylinders 236,238 and all of their internal structures and 
systems can be constructed outside the cavity 224 and 
transported into it via large diameter underground ac- 
cess tunnels 20. A plurality of large underground sub- 
assembly workrooms 242 are provided around the cav- 
ity 224. АП of the walls of the tunnels, workrooms, and 
cavity are fitted with superconducting shielding coils 
244 which prevent the magnetic field of the surround- 
ing field coils from entering the work areas. 

c should be noted that although magnetic shielding is 
provided to prevent the surrounding magnetic field 
generated by the field coils from entering the under- 
ground facilities of the launch complex, there is no 
medical evidence indicating that exposure to 6000 
Саша magnetic fields is biologically harmful. See 

"Human Tolerance to Magnetic Field," Astronautics, 
March 1962 by D. E. Beischer. However, in order to. 
minimize the risk of such exposure, some personnel 
working inside the underground launch complex can be 
provided with flexible suits that are designed to keep 
Ош а magnetic field. 

А superconducting dipole сой 246 is mounted inside 
ıs tunnel 248 near the rim 226 of the cavity. This coil 246 
is designed to generate а relatively weak local magnetic 
field with variable strength so as to assist in guiding the 
ramjet 214 o a precise landing on the landing/launch- 
ing platforms 228. 

Large toroidal space stations represent ideal payloads 
for the electromagnetic ramjet because the area inside 
the circular periphery of a toroidal space station pro- 
Vides a large, relatively unobstructed central region 249 
(FIG. 36) for low density atmospheric gas to pass 
through the ramjet. Other payloads such as the 400 m. 
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long cylindrical central body 108 (FIGS. 18,1920) can 
also be introduced into the cavity 224 and attached to 
the electromagnetic ramjet 214 via detachable connect- 
ing cables, In this case, the central body would be 
Drought into the cavity in two completely assembled 
sections, (loaded with payloads) and joined together 
inside the cavity 224 in a vertical position. This central 
‘body may contain two completely assembled self-ref- 
ueling interplanetary transfer vehicles for carrying out 
ultra high speed interplanetary voyages around the 
entire solar system. Since these vehicles generate their 
own propellant while undergoing decelerating propul- 
sive maneuvers, they never have to be refueled with 
propellant from external sources. The ability to launch 
fully assembled self-refueling interplanetary transfer 
vehicles would open up the entire solar system for 
‘manned exploration and eventual colonization. (See "A. 
Generalized Theory of Classical Rocket Propulsion For 
Future Space Travel,” Journal of the British Interplane- 
tary Society, Vol. 40, No. B, August 1987, рр. 341-352) 

In the practical application of the proposed ground to 
orbit space transportation system using the electromag 
netic ramjet, it is important to consider the strength of 
the magnetic field generated by the field coils at various 
distances on the earth's surface. The field strength in- 
side the central region 164 (FIG, 27) will be nearly 
constant and (for the preferred embodiment) equal to 
06 T (6,000 Gauss). For distances D from the center 
that are outside the outer field coil 168, the magnetic 
field strength is given by 
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‘where D is the distance in kilometers. Thus, the field 
strength in the region surrounding the feld coils de- 
creases very rapidly, inversely with the cube of the, 
distance from the center. For example, at a distance 
30 km (8.17 km from the outer field coil 168) the 
ground field is 00507 T (507 Gauss). At a distance 
50 km (28.17 km from the outer field coil) the 
ground field 0.0103 T (103 Gauss) At a distance of 100 
km from the outer field сой, the ground field would 
only be 8 Gauss. These correspond to very weak mag 
netic fields and would be essentially imperceptible. At 
distances greater than about 400 km, the ground field 
‘would be les than the earth's natural magnetic field. 
‘The annular region close to the outer field coll where 
the magnetic field strength is high is occupied by the 
solar array 172 which is unaffected by the field. FIO. 38 
Жа graph of the magnetic field strength (Gauss) gener- 
ated by the field coils on the earth's surface versus dis- 
ance from the center D (km) for the preferred embodi- 
The strength of the magnetic Field at various altitudes 
h above the center of the field coils is given by 
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In the preferred embodiment of the field coils, the mag- 
netic field strength at an altitude of 100 km directly over 
the center of the feld coils would be 26 Gauss. At an 
altitude of 200 km, the field would only be 3 Gauss, and 
at an altitude of $00 km, it would only be 02 Gauss 5 
(which is approximately equal to the earth's natural 
‘magnetic field at this altitude). Thus, the region in space 
directly above the field coils 134 would be very weak at 
orbital altitudes. Consequently the field coils will not 
affect any artificial satellites moving in orbit above 
them. This isa beautiful situation as it allows the field to 
be relatively strong in a region where itis needed to lift 
the electromagnetic ramjet off the earth's surface and 
accelerate it to supersonic speed at а sufficiently high 
altitude to enable it to be accelerated by the microwave 
beam, but it decreases very rapidly beyond this region 
where it is no longer needed. FIG. 39 is a graph of the 
‘magnetic field strength in space directly above the field 
сой versus altitude 

Since the microwave power generating and transmit 
ting stations are designed to transmit a maximum beam 
power of 10,000 GW (0? watt) it is possible to con- 
struct a much larger electromagnetic ramjet to take fll 
advantage of this enormous power capability. It will be 
instructive to carry out this calculation as it will provide 
additional teaching as to how the various equations 
developed herein are applied in the actual design of an 
electromagnetic ramjet. The radius Rot of the inner 
dipole coll of a multicol electromagnetic ramjet de- 
Signed to operate with the maximum 1013 watt micro- 
‘wave beam is determined by the equation 
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where Pmar Îs equal to the beam’s power density at the 
onset of atmospheric max breakdown, which is 425 
w/em?. Hence, Ёз = 8654 m. Suppose that the ramjet 
has ten coaxial superconducting dipole coils with 10 m 
spacing between adjacent dipoles and that the magnetic 
field strength at the center generated by each coil is 
equal. Consequently, since the total strength of the 
magnetic field inside the inner dipole сой must be equal 
to 03572 T in order to generate electron cyclotron 
resonance with the 10 GHz microwave beam (as deter- 
‘mined by equation 1) the central field of each dipole coil 
is equal to 0.03572 T. Upon substituting this value for 45 
В, into equation (18), the aspect ratio y of each coil in 
‘the ramjet will be equal to 3,772.0. The total magnetic 
dipole moment Mz of the electromagnetic ramjet can 
now be calculated by equation (28). The result is 
Mic L35167x 1013, The total launch mass т, сап now 
be calculated from equation (37). The result is 
‘m,=611,023,607 kg. Since the total mass m, of the di- 
pole coils в 22,679,413 kg, this launch mass is а factor oF 
269 times greater than the coil mass. In the previous 
‘example, this “mass ratio” was 17.0. It is greater in this $$ 
‘example because the aspect ratio у of the dipole coils is 
greater than inthe previous example (3,772.0 instead of 
23241). As В demonstrated by equation (38), the 
greater the aspect ratio, the greater the mass ratio (ie. 
‘Weightlifting efficiency) 

“Assuming that this mass is boosted to the 100 km high 
circular accelerating orbit along the same ascent trajec- 
tory as in the previous example, the initial velocity Va. 
determined from equation (47) an: (48) will be 1.78646 
m/sec The initial acceleration a, along the circular ac- 65 
celersting orbit will be equal to 9.1611 m/seci(0334 ). 

In order to reach orbital velocity (7,843 m/sec), the 
ramjet would have to accelerate the vehicle a distance 
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0f8,419 km, which is obtained from equation (44) Since 
the maximum acceleration distance in the preferred 
embodiment is 7,000 km, it will not be possible to accel- 
erate the launch mass to orbital velocity. The maximum 
mass that could be accelerated to orbit velocity with the 
preferred embodiment can be calculated by determining 


m/sec. The result is K=38.805 w/kg, Consequently, it 
follows from equation (43) that the maximum possible 
vehicle mass mm 3 Prex/K-=$10,156,788 kg. Since the 
total mass of the ramjets 10 dipole coils is 22,679,413 
kg, and since the total mass of the ramjers airfoils and 
all internal systems is assumed to be equal to 25% of the 
total coil mass, the total mass of the ramjet would be 
28,349,266 kg. Hence, the total mass that could be trans- 
ported to low earth orbit with this system would be 
equal to 481,807,522 kg (1,062,385,586 lbs or 531,193 
tons). Since the ground to orbit transportation cost for 
the Space Shuttle is $2,000/1b, it would cost §2.125 
trillion to orbit this amount of payload in that prior art 
system—and it would be in the form of 16,000 small 
pieces! Moreover, at a rate of one Shuttle launch every 
week, it would require over 300 years to deliver it. (Ву 
using the proposed scramjet propelled aerospace plane 
the cost could be reduced by one order of magnitude, 
bot it would still require over a hundred years to deliver 
it— piece by piece) 

‘Although the capability of orbiting huge payloads 
witha mass of this magnitude may appear to be beyond 
any conceivable practical application, do not believe 
this is the сазе. А ground-to-orbit transportation system 
with this capability would enable giant sized, com- 
pletely assembled, toroidal habitats to be transported 
Int orbit along with all of its inhabitants that may num- 
ber in the tens of thousands. 

"The possibility of developing a ground-to-orbit trans- 
portation system having this capability is so remote in 
the prior art of astronautics that it is not even discussed 
in science fiction novels. However, the present disclo- 
sure introduces such a system that В well within present 
engineering feasibility. It is made possible by the elec- 
tromagnetic ramjet propulsion concept and the recent 
developments in high temperature superconducting 
material which makes it posible. (Superconducting 
cable constructed with new ceramic high temperature 
Superconducting material with critical temperature 

bove liquid nitrogen is already being manufactured on 
a commercial basis. See "Superconducting Wire," Popu- 
lor Science, March 1989, p. 17) 

"The above example describes the performance сара. 
bilities of the most powerful electromagnetic ramjet 
that could be used in the preferred embodiment of the 
invention. It is therefore instructive to consider the 
performance capability of a ramjet having the smallest 
inner dipole diameter. This diameter is 61 m and is set 
by the minimum beam diameter at an assumed maxi 
mum range of 500 km. In this case Ry1=30.5 m. Conse- 
quently, the ramje’s maximum propulsive power 
Рахт Курта 1.242 1010 w (1242 GW). It will 
be assumed that this ramjet has 3 dipole coils separated 
by 2 m intervals with equal aspect ratio у. Hence, 
Еш =32.5 m and В›=34.5 m. In order to generate the 
03572 T central magnetic field that is required for elec- 
чоп cyclotron resonance with 10 GHz microwave 
beam, each of the three coils must generate а central 
magnetic field By=0.11907 T. Hence, the aspect ratio of 
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each coil will be 1,2057 which is obtained by equation 
(18. The ramjet's total magnetic dipole moment 
Mic 6.17177 x 1019 amp m? (which is obtained by equa- 
tion 28). The total launch mass m 28003 kg (which is 
obtained from equation 37). Since the total coil mass 5 
3043 kg, the mass ratio m/m. 920. This mass 

табо can also be obtained directly from equation (38). 
The total ramjet mass will be about m-1025 те 3804 
kg Hence, the non ramjet payload mass will be 24,199 

d 

"Assuming, as in the previous examples, that the vehi- 
cle is accelerated to the 100 km high circular accelerat- 
ing trajectory along the same ascent trajectory, the 
initial velocity Vo=4,895.90 m/sec and the initial accel- 
eration 25-9059 m/sec? (923 g) which is obtained 
from equations (47) and (48). In order to reach ап orbi- 
tal velocity of 7,843 m/sec (which would require a 
launch velocity of 7,493 m/sec because of the earth's 
rotation) the ramjet would only have to accelerate the 
Vehicle a distance of 228 km along the circular fight 20 
path, which is obtained from equation (44). Hence, only 
the first microwave transmitter would be used in this 
сазе. (More than half of the required orbital velocity 
‘would be obtained while climbing along the initial as- 
cent trajectory). Since the initial launch trajectory be- 
‘ween lift-off and 60 km altitude is the same for every 
vehicle regardless of its mass (because the ratio Mz/m, 
which determines the launch trajectory given by equa- 
tion (6) is unchanged) the vehicles maximum accelera- 
tion will be 923 g- Although this acceleration is rather 
high, it is still within the limits of human toleration. (It 
could be easily lowered by reducing the propulsive 
power) Consequently, since this smallest ramjet pro- 
pelled vehicle would have the highest acceleration, 
every ramjet propelled vehicle in the preferred embodi- 
ment of the invention would be capable of transporting 
human passengers. However, these very small ramjet 
propelled vehicles would be ideal as automated un- 
manned ground to orbit supply vehicles 

Since any number of electromagnetic ramjets could 
be used to accelerate payloads into orbit (one at a time) 
by the same field coils and microwave transmitters, the 
ground-to-orbit transportation system envisioned herein. 
is very large and includes many individual ramjets of 
various sizes. FIG. 40 is an enlarged schematic plan 
view of the central 10 km diameter launching/Ianding 
region 250. The center of this region contains 7 laun- 
ching/anding terminals 252 designed for the largest 
ramets with inner and outer dipole diameters of 1,731 
m and 1,911 m respectively. These terminals are sur- 
rounded with other launching/landing terminals 254 
sing smaller ramjets. The smallest ramjets have an 
inner dipole diameter of 61 m and use the smallest outer 
Jaunching/land terminals 286. A network of under- 
ground access tunnels 258 connect the various termi- 
nals. Passengers could be transported to and from vari- 
ous launching/landing terminals via high speed trains 
operating in some of the underground tunnels 288. 

‘The field coils 160 (FIG. 27) may also have many 
other embodiments. For example, if it is posible to 
initiate the microwave propelled ramjet propulsion 
system at relatively low altitudes instead of at an alti- 
tude of 60 km, only one field coil would have to be 
constructed. In fact, in some embodiments of the inven- 
tion, a vehicle propelled by an electromagnetic ramjet 
propulsion system could be boosted to some initial alti- 
tude and speed by a conventional chemical rocket sys- 
tem without requiring any field coils. After reaching 
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this initial altitude, the rocket booster could be sepa- 
rated from the vehicle and the vehicle could be pro- 
pelled by the electromagnetic ramjet receiving propul- 
ve power from a microwave beam. However, as de- 
scribed herein, the preferred embodiment of the inven- 
tion uses a plurality of large superconducting field coils 
to initially ПА the vehicle off the earth's surface and to 
propel it to some initial altitude because this will enable 
the system to launch much greater payloads into orbit 
їс should also be pointed out that the magnetic field 
generated by the field coils used in the preferred em- 
bodiment of the invention, may be increased by the 
presence of underground deposits of iron ore or other 
natural ferromagnetic substances in the earth near the 
field coils. This would be very desirable as it would 
reduce the number of field coils required to establish a 
desired magnetic field in the vicinity of the launch site. 

In another embodiment of the invention, an orbiting 
microwave transmitter could be used to power the 
electromagnetic ramjet instead of а plurality of ground 
based transmitters. This would enable the accelerating 
distance se of the ramjet to be essentially unlimited. It 
‘would also enable the maximum power density рина of 
the microwave beam to be increased because atmo- 
spheric breakdown at very high altitudes requires much 
higher power densities. 

Tn stil other embodiments, the frequency of the mi- 
стомаче beam may be other than 10 GHz. This is a 
design detail that would be determined after a more 
detailed study of the invention involving optimization 
analysis. 

t should also be pointed out and emphasized that the 
construction of the self-supporting dipole propulsion 
coils described above, where thin layers of ceramic 
Superconducting material is vapor deposited directly 
onto fused silica glass fibers, isnot a necessary construc- 
tion feature in the practice of this invention. The super- 
conducting material can be deposited on some interme- 
diate fiber substrate having high tensil strength o and 
low density p such as carbon fibers. The superconduc- 
ting tension bearing cable could then be fabricated by 
embedding the carbon filaments in a matrix of fused 
silica glass fibers as described in my previously men- 
tioned U.S. Pat. No. 4,078,747. 

‘Although constructing the ramjet's superconducting 
dipole coils with new high temperature superconduc- 
ting material is an important construction feature of the 
invention, this feature is not a necessary construction 
feature in the practice of this invention. The dipole coils 
could be constructed with ordinary superconducting 
material that is vapor deposited onto the stress bearing. 
fibers as disclosed in my U.S. Pat. No. 4078,747. How- 
ever, in this case the liquid hydrogen cryogenic refrig- 
erant 36 (FIGS. 49) used for maintaining the ramjers 
superconducting dipole coils 10 at cryogenic tempera- 
ture would have to be replaced with liquid helium. 

It should be emphasized that the ground to orbit 
electromagnetic propulsion concept and operating sys- 
tem disclosed herein is radically different from prior art 
electromagnetic propulsion concepts that also use mag- 
netic forces generated by current carrying coils to gen- 
‘erate propulsive thrust. In prior art electromagnetic 
propulsion systems, (which are called "Mass drivers" or 
coaxial electromagnetic accelerators") the moving 
propulsion coil (which is mounted around the payload) 
is very small, usually only a few centimeters in diame- 
ter, and moves through an evacuated tube surrounded 
by a plurality of identical coaxial drive coils mounted at 
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various intervals along the tube. The drive coils are 
exited (ke. pulsed with a current surge) in a sequence 
timed with the moving coil to generate a travelling 
magnetic field. Thus, the moving coil is accelerated by 
Series of relatively small incremental steps as it passes $ 
through each drive coil. These prior art systems are 
very complicated electronically (because of the re- 
quired timing circuits) and can only accelerate very 
Small payloads that are restricted in size by the diameter 
of the evacuated accelerating tube. Moreover, if the 
moving coil makes accidental contact with the inside 
walls of the tube, it could cause the system to disinte- 
grate because of the very high speeds involved Since 
the tube must be several kilometers long in order to 
reduce acceleration loads, its construction will be very 
expensive and prone to catastrophic failure. These are 
fundamental problems inherent in prior art electromag- 
netic propulsion systems that cannot be circumvented. 
‘Thus, the practical utility of prior art ground-to-orbit 
launch systems using electromagnetic forces is severely 
limited. A good technical description of this prior art 
can be found in the following papers: “Basie Principles 
Of Coaxial Launch Technology,” IEEE Transactions 
Оп Magnetics. Vol. MAG-20, No. 2, March 1984, pp. 
227-230, by Н. Kolm and P. Mongeau; and "An Alter 
native Launching Medium,” IEEE Spectrum, April 
1982, pp. 30-36, by Н. Kolm and P. Mongeau. 

The electromagnetic propulsion concept disclosed 
herein generates its magnetic propulsive force by creat- 
ing a moving repulsive magnetic field behind supercon- 
ducting dipole propulsion coils by utilizing low density. 
ionized gas in the earth's upper atmosphere. This is 
achieved by directing a microwave beam at the propul- 
Sion dipoles having a frequency designed to produce 
electron cyclotron resonance with free electrons mov- 
ing through the coils When free electrons move into 
this resonance region they are rapidly accelerated into 
circular cyclotron orbits perpendicular to the lines of 
magnetic induction of the coll. The electrons are thus 
pumped into very high energy cyclotron orbits by the. 
microwave beam. A strong coupling between the elec- 
trons and the microwave wave beam is created resulting 
in the absorption of essentially all of the beam energy by 
the electrons, The electrons become strong magnetic 
dipoles which, in their aggregate, generate a strong 45 
repulsive magnetic field behind ће propulsion coils that 
accelerates the coils forward by magnetic repulsive 
forces. The unique relationship between the magnetic 
field of the propulsion coils and the frequency of the 
microwave beam required to produce electron cyclo- 
tron resonance is such that very large coil diameters are 
possible so that thousands of gigawatts of beam power 
ould be used for accelerating giant size payloads with 
dimensions and mass many orders of magnitude greater 
than could be accelerated by any prior art propulsion 
concept. This is at the heart of the invention. 

Unlike prior ап beamed power propulsion concepts, 
where a beam is used to heat a working fluid in a rela. 
tively small heating region, so that it can be expelled at 
high velocity to generate propulsive thrust, the beam in 
the present invention s not absorbed by thermalization 
processes. Almost all of the beam energy is used to 
pump free electrons into high energy cyclotron orbits in 
а very large region. Thus, the microwave beam is con- 
verted directly into propulsive thrust with an efficiency 
that could, in principle, approach 100%, Consequently, 
the cost of transporting payloads into orbit with this 
system is essentially equal to the cost of generating an 
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amount of electrical energy equal to the orbital energy. 
Since the system generates its own electrical energy, 
this cost is essentially zero. 

‘Although the propulsion system is basically a high 
altitude ramjet, it is fundamentally diferent from all 
prior ап ramjets in that it does not require any fuel, and 
does not involve any heating or combustion processes 
Consequently, it has no inherent velocity limitations 
and, since it generates its propulsive power from a mi- 
crowave beam, it has no energy limitations. Since the 
electromagnetic ramjet propulsion system does not 
have any moving parts and operates by electrical pro- 
cesses, it would be extremely reliable. 

Perhaps the most striking operating feature of the 
electromagnetic ramjet propulsion system disclosed 
herein is the fact that it can be operated as а reusable 
Self-contained payload acceleration system whereby 
pre-assembled payloads with very large dimensions and 
Virtually unlimited mass can be lifted off the earth's 
surface and accelerated into orbit at essentially zero 
cost. This is a fundamental physical impossibility within 
the prior art of space travel and will have truly revolu- 
tionary implications, For example, it will enable huge 
completely assembled and fully equipped space stations, 
‘manned with hundreds (or thousands) of occupants 
‘with a mass of tens of thousands of tons to be trans- 
ported into essentially any orbit around the earth or the 
moon at zero cost. Hundreds (of even thousands) of 
Such stations, in the form of orbiting self-contained 
cities, could be transported into space on such a vast 
Scale that а significant fraction of the total world popu- 
lation could be living in them before the end of the next 
century. It could also be used to transport huge, com- 
pletely assembled selfrefueling space based interor 
bital/interplanetary vehicles operating under the gener- 
alized theory of rocket propulsion to transport hun- 
dreds of passengers at very low cost on high speed 
interplanetary trajectories throughout the entire solar 
system. This could lead to the colonization of the solar 
system. 

From the foregoing description, it will thus be evi 
dent that the present invention provides a vastly im- 
proved method for propelling payloads from the earth's 
Surface into orbit for achieving economical space trans- 
portation. As various changes and modifications can be 
made in the above system and operating method with- 
ош departing from the spirit or scope of the invention, 
it is intended that all matter contained in the above 
description or shown in the accompanying drawings, 
should be interpreted as illustrative and not in a limiting 

What is claimed is: 

1. A method for generating propulsive thrust com- 
prising the steps of: 

‘charging a superconducting сой with electric current 

чо generate а magnetic field; 

providing a source of ionized gas moving through a 

portion of said magnetic field; and 

directing a beam of electromagnetic radiation into 

said magnetic field with a frequency designed to 

produce electron cyclotron resonance with free 

eisctrons of said ionized gas moving through said 

netic field thereby accelerating said ionized gas 

away from said сой and generating propulsive 
thrust, 

2. A method as set forth in claim 1 wherein said gas is 
atmospheric air that is moving through said coil 
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3. А method as set forth in claim 1 further comprising 
the step of mounting said superconducting сой inside а 
circular wing-like airfoil having an open ductlike cen- 
tral region. 
4. A method as set forth in claim 3 further comprising 
the step of maintaining said coil at cryogenic tempera- 
ture by cryogenic cooling means mounted inside said 
airfoil. 
S. A method as set forth in claim 3 wherein said ion- 
ized gas is atmospheric air and further comprising the 
Жер of moving said airfoil through the atmosphere so as 
to provide a continuous source of gas moving through 
said сой 
6, A method as set forth in claim 5 wherein said beam 
‘of electromagnetic radiation is transmitted from а trans- 
miter located on the earth's surface. 
Т.А method a set forth in claim $ further comprising 
the step of mounting movable aerodynamic control 
surfaces on said airfoil adapted for guiding said airfoil 
through the atmosphere. 
3. А method as set forth in claim $ wherein a portion. 
of said ionized air is generated by the step of moving 
said airfoil at supersonic speed thereby generating su- 
personic shock waves and creating ionized gas. 
Э А method as set forth in claim S wherein said airfoil 
‘establishes a central longitudinal axis passing through 
the center of said сой and perpendicular to the plane of 
said coil and fuchter comprising the step of mounting а 
payload carrying central body in the center of said 
airfoil extending along said longitudinal axis 
10. A method as set forth in claim 9 further compris: 
ing the step of rotating said central body about an axis 
perpendicular to said longitudinal axis when said airfoil 
is moving outside the earth's atmosphere 
TIL A method as set forth in claim 10 further compris- 
ing the step of mounting secondary thrust generating 
means inside said airfoil and inside said central body for 
‘controlling the attitude of said airfoil and for providing 
maneuvering thrust when said airfoil is moving outside 
said atmosphere 
12. A method as set forth in claim 5 further compris- 
ing the steps of: 
Creating а static magnetic field on the earth's surface 
that extends upward into the atmosphere; 

launching said airfoil from the earth's surface to some 
initial altitude at some initial velocity by magnetic 
repulsive forces exerted on said coil by said static 
magnetic field; and 

accelerating said airfoil to higher velocity by direct 

ing said beam or electromagnetic radiation into 
said magnetic feld generated by said superconduc- 
ting coil when said airfoil reaches said initial alti- 
tude, 

13. A method as set forth in claim 5 further compris- 
ing the steps of 

mounting aerodynamic breaking means on said air- 

foil; and 

decelerating said airfoil by said aerodynamic break- 

ing means so that said airfoil means can be returned 
to the earth's surface 

14. A method as set forth in claim 3 wherein said step 
of providing а source of ionized gas comprises the step 
‘of moving said airfoil through the earth's ionosph?re 
and utilizing said ionosphere as a source for said ionized 


E 

15. A method as set forth in claim 1 wherein said 
superconducting сой is self-supporting dipole with an 
aspect ratio exceeding 100. 
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16. A method for generating propulsive thrust com- 
prising the steps of: 

‘moving a current carrying superconducting coil 
means generating a magnetic field through the 
atmosphere such that atmospheric air flows 
through said coil means, and 

creating a secondary repulsive magnetic field behind 
said сой means by free electrons in said atmo- 
sphere air moving in circular electron cyclotron 
orbits in the magnetic feld of said coil means ener- 
гей by a microwave beam tuned to the electron. 
Cyclotron resonant frequency of said orbiting elec- 

17. A method as set forth in claim 16 wherein said 
microwave beam is transmitted from a transmitter lo 
cated on the earth's surface. 

18. A method as set forth in claim 16 forhter compris- 
ing the step of mounting said superconducting coil 
means inside circular wing-like airfoil means having an 
open ductlike central region. 

19. А method as set forth in claim 16 wherein said 
superconducting coil means comprises а plurality of 
superconducting coils further comprising the steps of 

mounting said coils inside a like plurality of circular 
wing-like airfoils having an open duct-like central 
region; and 

maintaining said airfoils in a co-axial spaced-apart 
relationship with a plurality of radial supporting 
airfoils mounted between adjacent circular airfoils- 

20. А method as set forth in claim 18 further compris- 
ing the step of maintaining said сой means at cryogenic 
temperature by cryogenic cooling means mounted in- 
side said airfoil means, 

21, A method as set forth in claim 18 further compris- 
ing the step of mounting movable aerodynamic control 
surfaces on said airfoil means adapted for guiding said 
airfoil means through the atmosphere. 

22. A method as set forth in claim 18 further compris- 
ing the step of generating free electrons in the atmo- 
sphere by moving said airfoil means at supersonic speed 
thereby shock ionizing а portion of said air flowing 
through said airfoil means. 

23. A method as set forth in claim 18 further compris- 
ing the step of moving said airfoil means through the 
earth's ionosphere thereby utilizing natural ionized gas 
present in the ionosphere as a source for free electrons. 

24. A method as se forth in claim 18 wherein said 
airfoil means establishes a longitudinal central axis pass- 
ing through the center of said airfoil means and further 
comprising the step of mounting a payload carrying 
central body in the center of said airfoil means extend- 
ing along said longitudinal axis. 

25. A method as set forth in claim 24 further compris- 
ing the step of rotating said central body about an axis 
perpendicular to said longitudinal axis when said airfoil 
is moving outside the earth's atmosphere thereby allow- 
ing said central body to be aligned along any desired 
direction while said coil means is constrained by mag- 
netic torque exerted by the earth's natural magnetic 
fel 

26, A method as set forth in claim 25 further compris- 
ing the step of mounting secondary thrust generating 
means inside said airfoil means and inside sid central 
body adapted for controlling the attitude of said airfoil 
means and for providing maneuvering thrust when said 
airfoil means is moving outside said atmosphere 

27, A method as set forth in chim 18 further compris- 
ing the steps of 
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creating а static magnetic Пе on the earth's surface 
that extends upward into the atmosphere; 
launching said airfoil means from the earth's surface 
to some initial altitude at some initial velocity by 
‘magnetic repulsive forces exerted on said coll 
‘means by said static magnetic field; and 
accelerating said airfoil means to higher velocity 
when said airfoil mean reaches said initial altitude 
by directing said microwave beam into said mag: 
netic field generated by said coil means thereby 
creating said secondary repulsive magnetic field 
behind said coll means. 
28. A method as set forth in claim 18 further compris- 
ing the steps of: 
‘mounting aerodynamic breaking means on said airfoil 
means; and 
decelerating said airfoil means by said aerodynamic 
breaking so that airfoil means can be returned to 
the earth's surface 
29. A method as set forth in claim 16 wherein said 
superconducting coil means comprises а plurality of 
selfsupporting dipoles having aspect ratios exceeding 
100. 


30. A method for generating propulsive thrust com- 
prising the steps of 

‘charging a superconducting coil means with electric 
‘current thereby generating a magnetic field; and 

accelerating ionized gas away from said coil means 
by a microwave beam having a frequency tuned to 
produce electron cyclotron resonance with free 
electrons of said ionized gas moving in said mag- 
netic field. 

31. A method as set forth in claim 30 wherein said 

ionized gas is atmospheric air moving through said сой 

‘32, A method as set forth in claim 30 further compris: 
ing the steps of: 

‘mounting said superconducting сой means inside 
circular wing-like air-foil means having am open 
duciike central region; and 

moving said airfoil means through the atmosphere 
Such that said gas is atmospheric air moving 
through said duct-like central region, 

эз, A method as set forth in claim 32 further compris- 
ing the step of ionizing a portion of said atmospheric air 
‘moving through said airfoil means. 

34, А method эв set forth in claim 32 further compris- 
ing the step of maintaining said coil means at cryogenic 
temperature by cryogenic cooling means mounted in- 
side said airfoil means. 

35. A method as set forth in claim 32 wherein said 
microwave beam is transmitted from a transmitter 10- 
cated on the earth's surface. 

36. A method as set forth in claim 32 further compris- 
ing the step of mounting movable aerodynamic control 
surfaces on said airfoil means for guiding said airfoil 
‘means through the atmosphere in controlled Hight. 

37. A method as set forth in claim 32 wherein said 
circular airfoil means establishes а central longitudinal 
axis passing through the center of said airfoil means 
further comprising the step of mounting a payload car- 
Tying central body in the center of said airfoil means 
extending along sad longitudinal axis. 

ЗВ A method as se forth in claim 37 further compris- 
ing the step of rotating said central body about an axis 
perpendicular to said longitudinal axis when said airfoil 
means is moving outside the earth's atmosphere thereby 
allowing said central body to be aligned along any de- 
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sired direction while said coil means is constrained by 
magnetic torque exerted by the earth's natural magnetic 
пей 
39 A method as set forth in claim 38 further compris- 
img the step of mounting secondary thrust generating 
means inside said airfoil means and inside said central 
body for controlling the attitude of said airfoil means 
and for providing maneuvering thrust when said airfoil 
‘means is moving outside said atmosphere. 
40. A method as set forth in claim 32 further compris- 
ing the step of moving said airfoil means through the 
atmosphere at supersonic speed thereby generating 
shock waves and ionizing а portion of said atmospheric 
sir moving through said airfoil means. 
4L A method as set forth in claim 32 further compris- 
ing the steps of 
‘creating а static magnetic field on the earth's surface 
that extends upward into the atmosphere; 

launching said airfoil means from the earth's surface 
чо some initial altitude at some initial velocity by 
magnetic repulsive forces exerted on said coil 
means by said static magnetic field; and. 

propelling said airfoil means о higher velocity when 
said airfoil means reaches said initial altitude by 
accelerating ionized gas away from said airfoil 
means by transmitting said microwave beam tuned 
to said electron cyclotron resonant frequency. 

42 A method as set forth in claim 32 further compris- 
ing the steps of 

mounting aerodynamic breaking means on said airfoil 

means; and 

decelerating said airfoil means by said aerodynamic 

breaking means so that said airfoil means can be 
returned to the earth's surface. 

аз, А method as set forth in claim 32 further compris: 
ing the steps of: 

‘moving said airfoil means through the earth's iono- 

sphere while generating said propulsive thrust; and 
utilizing said ionosphere as a source for ionized gas. 

44, A method as set forth in claim 30 wherein said 
superconducting coil means comprises a plurality of 
circular superconducting coils further comprising the 
steps of 

‘mounting said coils inside a like plurality of circular 

wing-like airfoils with an open duclike central 
region; and 

maintaining said airfoils in а co-axial, spaced-apart 

relationship with а plurality of radial supporting 
airfoils mounted between adjacent circular airfoils. 
45. A method as set forth in claim 30 wherein said 
superconducting coil means comprises a plurality of 
{Изот dipoles having aspect aos exceeding 
46. A method for accelerating a body to high velocity 
comprising the steps of 
charging a superconducting coil means with electric 
‘current so as to create a magnetic field; 

mounting said superconducting coil means inside an 
airfoil means adapted for flight through the atmo- 
sphere; 

attaching said body to said airfoil means; and 

creating a travelling repulsive тарас field behind 

said airfoil means by inducing free “ectrons in the 
atmosphere to move in circular electron cyclotron 
resonance orbits by a microwave beam thereby 
accelerating said airfoil means by magnetic repul- 
sive forces. 
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47. А method as set forth in claim 46 wherein said 
microwave beam is transmitted from a transmitter 
‘means located on the earth's surface, 

48. A method as set forth in claim 46 further compris- 
ing the step of maintaining said superconducting coil 
means at cryogenic temperature by cryogenic cooling 
‘means mounted inside said airfoil means. 

49. A method as set forth in claim 46 further compris- 
ing the step of ionizing а portion of atmospheric air for 
generating free electrons. 

50 A method as set forth in claim 46 wherein said 
airfoil means has a circular wing-lke shape with an 
open circular duct-like central region that is surrounded. 
by said coil means and further comprising the step of 
moving said airfoil means so that atmospheric air pases 
through said open duct-ike region. 

51. A method as set forth in claim 50 further compris- 
ing the step of mounting movable aerodynamic control 
surfaces on said airfoil means for guiding said airfoil 
‘means through the atmosphere in controlled flight. 

52. A method as set forth in claim 80 further compris- 
ing the step of mounting secondary thrust generating 
means inside said airfoil means for controlling the atti- 
tude of said airfoil means and for providing maneuver- 
ing thrust when said airfoil means is moving outside the 
earth's atmosphere. 

53. A method as set forth in chim $0 further compris- 
ing the step of moving said airfoil means through the 
atmosphere at supersonic speed thereby generating 
Shock waves and ionizing а portion of said atmospheric. 
air moving through said open duck-like airfoil means. 

4. method as set forth in claim 50 wherein said 
body has a length les than the diameter of said open 
ductlike region further comprising the step of mount- 
ing said body inside said duct-like region on a beam 
extending along a diameter of said duct-like region and 
such tat said body can be rotated around said beam. 

55. A method as set forth in claim 54 wherein said 
body defines а longitudinal central axis that is perpen- 
dicular to said beam further comprising the steps of 

rolling said body about said longitudinal axis; and 

rotating said body around said beam so that said Jon- 
gitudinal axis can be pointed in any direction inde- 
pendent of the orientation of sad airfoil means. 

6 А method as set forth in claim 47 further compris- 
ing the steps of: 

Creating a static magnetic field on the earth's surface 

that extends upward into the atmosphere: 
launching said airfoil means from the earth's surface 
to some initial altitude at some initial speed by 
magnetic repulsive forces exerted on said coil 
means by said static magnetic field; and 
accelerating said airfoil means to higher velocity 
‘when said airfoil means reaches said initial altitude 
by creating said travelling repulsive magnetic feld 
by said microwave beam transmitted from said 

ST. A method as set forth in claim 50 further compris- 
ing the steps of: 

"outing aerodynamic breaking means on said airfoil 

decelerating said airfoil means by said aerodynamic 

breaking means so that said airfoil means can be 
returned to the earth's surface. 

58. A method as set forth in claim 46 further compris- 
ing the steps of 

moving said airfoil means through the earths iono- 

sphere; and 
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utilizing the ionosphere as a source for ionized gas for 
creating said traveling repulsive magnetic field. 
59. A method as set forth in claim 46 wherein said 
superconducting сой means comprises a plurality of 
circular superconducting coils and further comprising 
the steps of: 
mounting said coils inside a ike plurality of circular 
"wingdike airfoils with an open duct-like central 
region; and 
maintaining said airfoils in а co-axial, spaced-apart 
relationship with a plurality of radial supporting 
airfoils mounted between adjacent circular airfoils. 
60. А method as set forth in claim 46 wherein sid 
superconducting coil means comprises a plurality of 
self-supporting dipoles having aspect ratios exceeding 
100. 


61. An apparatus for generating propulsive thrust 
‘comprising: 

superconducting coil means for generating a mag- 

netic field; 

means for passing ionized gas through a portion of 

said magnetic field; and 

means for transmitting a microwave beam into said 

magnetic field with a frequency designed o pro- 
duce electron cyclotron resonance with free elec- 
trons of said ionized gas moving through said mag. 
netic field thereby accelerating said ionized gas 
away from said сой means and generating propul- 
sive thrust, 

62. An apparatus as set forth in claim 61 wherein said 
ionized gas is atmospheric ai 

63. An apparatus asse forth in claim 61 further com- 
prising: 

circular wing-like airfoil means having а ductlike 

‘central region; and 

‘means for mounting said superconducting coil means 

inside said airfoil means. 

64. An apparatus as set forth in chim 63 further com- 
prising cryogenic cooling means mounted inside said 
airfoil means for maintaining said superconducting coil 
means at cryogenic temperature. 

(65. An apparatus as set forth in claim 63 wherein said 
circular airfoil means is moved through the atmosphere 
such that atmospheric air flows through said duct-like 
central region and through said magnetic field. 

66. An apparatus as set forth in chim 65 wherein said 
means for transmitting said microwave beam comprises 
а phased array microwave transmitter located on the 
earth's surface 

67. An apparatus as set forth in claim 65 further com- 
prising: 

movable aerodynamic control surfaces mounted on 

said wing-like airfoil means; 

actuator means for moving said movable control 

‘surfaces mounted inside said airfoil means; 
guidance and navigation computer means mounted 
inside said airfoil means; and 

electrical conduit means connecting said computer 

‘means with said actuator means enabling said 
foil means to be guided automatically through the 
atmosphere along a pre-calculated flight path. 

68, An apparatus as set forth in claim 68 further com- 
prising means for generating supersonic shock waves 
mounted inside said ductiike central region of said 
airfoil means such that when said airfoil means is mov- 
ing at supersonic speed, a portion of said atmospheric 
air flowing through said duct-like central region i ion- 
ized by said shock waves 
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69. An apparatus as set forth in claim 65 wherein said 
dductike region establishes а longitudinal central axis 
further comprising means for mounting à payload car- 
tying central body in the center of said airfoil means 
extending along said longitudinal axis wherein the trans- 
verse crass sectional area of said central body is signifi- 
cantly les than the transverse cross sectional area of 
said open duct like central region so as to not restrict 
the atmospheric air lowing through said central region. 

70. An apparatus as set forth in claim 69 wherein said 
centra body has а length less than the diameter of said 
airfoil means and further comprising means for rotating 
said central body about an ads perpendicular to said 
longitudinal axis when said airfoil means is moving 
outside the earth's atmosphere thereby allowing said 
central body to be aligned along any desired direction 
‘while said сой means В constrained by magnetic torque 
exerted by the earth's natural magnetic field. 

71. An apparatus as set forth in claim 70 further com- 
prising attitude control and maneuvering. propulsion 
means mounted inside said airfoil means and inside said 
central body for providing attitude control and manev- 
Vering propulsion when said airfoil means is moving 
outside the earth's atmosphere. 

72. An apparatus as set forth in claim 65 further com- 
prising: 

‘means for creating a static magnetic feld on the 
earth's surface that extends upward into the atmo- 
sphere; and 

means for launching said airfoil means from the 
‘earth's surface to some initial altitude at some initial 
velocity by magnetic repulsive forces exerted on 
said coll means by said static magnetic field such 
that when said airfoil means reaches said initial 
altitude, said microwave beam is turned on from a 
microwave transmitter located on the earth's sur- 
face thereby accelerating said airfoil means to 
higher velocity. 

73. An apparatus as set forth in claim 72 further com- 
prising a plurality of spaced-apart microwave transmit- 
ters located on the earth's surface such that when said 
airfoil means moves out of range of one transmitter, the 
next transmitter is turned on in a precisely synthronized 
manner so as to enable said airfoil means to be continu- 
ously accelerated sequentially through the atmosphere 
by a series of transmitters until said airfoil means 
reaches a desired terminal velocity. 

74. An apparatus as set forth in claim 65 further com- 
prising aerodynamic breaking means mounted on said 
Airfoil means for decelerating said airfoil means when 
said airfoil means is traversing through the atmosphere 
зо that said airfoil means can be returned to the earth's 
surface. 

75. An apparatus as set forth in claim 61 wherein said 
superconducting сой means is a self-supporting dipole 
‘with an aspect ratio exceeding 100. 

76 An apparatus for generating propulsive thrust 
comprising 

superconducting current carrying coil means gener- 
ating a magnetic field; 

means for moving said coll means through the atmo- 
sphere such that atmosphere air flows through 
said coil means; and. 

means for creating a secondary repulsive magnetic 
field behind said moving coil means by free elec- 
irons in said atmospheric air moving in circular 
electron cyclotron orbits in the magnetic field of 
said coil means energized by a microwave beam 
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64 
tuned to the electron cyclotron resonant frequency 
of said orbiting electrons. 

TI. An apparatus as set forth in claim 76 wherein said 
microwave beam is transmitted from a phased array 
transmitter located on the earth's surface, 

78. An apparatus as set forth in claim 76 farther com- 
prising: 

circular wing-like airfoil means having а ductlike 

central region; and 

means for mounting said superconducting сой means 

inside said airfoil means. 

79. An apparatus as set forth in claim 78 wherein said 
circular airfoil means is moved through the atmosphere. 
such that atmospheric air flows through said ductlike 
central region and through said magnetic field gener- 
sted by said coil means. 

80. An apparatus as set forth in claim 76 wherein said 
superconducting coil means comprises a plurality of 
superconducting coils further comprising: 

like plurality of circular wing-like airfoils having a 

duct like central region; 

‘means for mounting said coils inside said airfoils; and 

means for maintaining said circular airfoils in a co- 

axial, spaced-apart relationship by a plurality of 
radial supporting airfoils mounted between adja- 
cent circular airfoils 

81, An apparatus as set forth in claim 79 further com- 
prising: 

cryogenic cooling means; and 

means for mounting said cryogenic cooling means 

inside said airfoil means for maintaining said super- 
conducting coil means at cryogenic temperature. 

82, An apparatus as set forth in claim 79 further com- 
prising: 

movable aerodynamic control surfaces mounted on 

said circular airfoil means; 

actuator means for moving said movable control 

‘surfaces mounted inside said airfoil means; 
guidance and navigation computer means mounted 
inside said airfoil means; and 

electrical conduit means connecting said computer 

means and said actuator means enabling said airfoil 
means to be guided automatically through the at- 
mosphere along a pre-calculated flight path. 

эз. An apparatus as set forth in claim 79 further com- 
prising means for generating supersonic shock waves 
mounted inside said duct-like central region of said 
airfoil means such that when said airfoil means is mov- 
ing at supersonic speed, a portion of said atmospheric 
air flowing through said duct-like central region is ion- 
ized by said shock waves, 

84. An apparatus as set forth in claim 79 wherein said 
duetlike central region establishes a longitudinal cen- 
tral axis further comprising means for mounting а pay- 
load carrying central body in the center of said airfoil 
‘means extending along sald longitudinal axis wherein 
the transverse cross sectional area of said central body is 
significantly less than the transverse cross sectional area 
of said airfoil duct so as to not restrict the atmospheric 
air flowing through said duct. 

85. An apparatus as set forth in claim 84 wherein said 
central body has a length less than the diameter of said 
airfoil means and further comprising means for rotating 
said central body about an axis perpendicular to said 
longitudinal axis when said airfoil means is moving 
outside the earth's atmosphere thereby allowing said 
central body to be aligned slong any desired direction 
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while said сой means is constrained by magnetic torque 
‘exerted by the earth's natural magnetic field. 

86. An apparatus as set forth in claim 85 further com- 
prising attitude control and maneuvering propulsion 
means mounted inside said airfoil means and said central $ 
body for providing attitude control and maneuvering 
propulsion when said airfoil means is moving outside 
the earth's atmosphere. 

87, An apparatus as set forth in claim 79 further com- 
prising: 

means for creating а static magnetic field on the 

earth's surface that extends upward into the atmo- 
sphere; and 

means for launching said airfoil means from the 

earth's surface to some initial altitude at some initial 
velocity by magnetic repulsive forces exerted on 
said coll means mounted inside said airfoil means 
by said static magnetic field such that when said 
airfoil means reaches said initial altitude, said mi- 
crowave beam is turned on from a microwave 
transmitter located on the earth's surface thereby 
accelerating said airfoil means to higher velocity. 

88, An apparatus as set forth in claim 87 forbter com- 
prising a plurality of spaced-apart microwave transmit- 
ters located on the earth's surface such that when said 
airfoil means moves out of range of one transmitter, the 
next transmitter is turned on in a precisely synchronized 
‘manner so as to enable said airfoil means to be continu- 
ously accelerated sequentially through the upper atmo- 
sphere by a series of transmitters unti said airfoil means 
reaches а desired terminal velocity. 

89, An apparatus as set forth in claim 84 further com- 
prising aerodynamic breaking means mounted on said 
Airfoil means and on said central body for decelerating 
Said airfoil means when said airfoil means is traversing 
through the atmosphere so that said airfoil means can be 
теште to the earth's surface, 

90. An apparatus as set forth in claim 76 wherein said 
superconducting coll means comprises a plurality of 49 
selfsupporting dipoles having aspect ratios exceeding 


91. An apparatus for generating propulsive thrust 
comprising: 
‘superconducting coil means for generating a mag- 
netic field; 
‘means for passing ionized gas through said magnetic 
field; 
а microwave transmitter located on the earth's sur- 
fice; 
means for transmitting a microwave beam from said 
microwave transmitter into said magnetic feld 
with а frequency tuned to produce electron cyclo- 
tron resonance with free electrons of said ionized 
gas moving in said magnetic field thereby acceler- 
ating said ionized gas away from said сой means 
and generating propulsive thrust. 
92. An apparatus as set forth in claim 91 wherein said 
ionized gas is atmospheric air. 
33. An apparatus as set forth in chim 91 further com- 
prising: 
circular wing-like airfoil means having a duct-like 
central region; and 
‘means for mounting said superconducting coil means 
inside said airfoil means. 
94. An apparatus as set forth in claim 93 further com- 
prising 
cryogenic cooling means; and 
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‘means for mounting said cryogenic cooling means 
inside said airfoil means for maintaining said super- 
conducting сой means at cryogenic temperature. 

95. An apparatus as set forth in claim 93 wherein said 
circular airfoil means is moved through the atmosphere 
Such that atmospheric air flows through said duct-like 
central region and through said magnetic field. 

36. An apparatus as set forth in claim 95 wherein said 
superconducting coil means comprises a plurality of 
superconducting coils further comprising: 

А like plurality of circular wing-like airfoils having a 

duct-like central region; 

means for mounting said coils inside said airfoils; and 

means for maintaining said circular airfoils in a co- 

‘axial spaced-apart relationship by a plurality of 
radial airfoils mounted between adjacent circular 
airfoils, 

ЭТ. An apparatus as set forth in claim 95 further com- 
prising means for ionizing а portion of said atmospheric 
air flowing through said duct like central region. 

98. An apparatus as set forth in claim 95 wherein said 
microwave transmitter is an electrically steered phased 
array 

99, An apparatus as set forth in claim 95 further com- 
prising: 

movable aerodynamic control surfaces mounted on 

said wing-like airfoil means; 

actuator means for moving said movable control 

‘surfaces mounted inside said airfoil means; 
guidance and navigation computer means mounted 
inside said airfoil means; and 

electrical conduit means connecting said computer 

means with said actuator means enabling said air- 
foil means to be guided automatically through the 
atmosphere along a pre-calculated flight path. 

100. An apparatus as set forth in claim 95 wherein 
said ductlike region establishes a longitudinal central 
axis farther comprising means for mounting a payload 
carrying central body in the center of said airfoil means 
extending along said longitudinal axis wherein the trans- 
Verse cross sectional area of said central body is signfi- 
cantly less than the transverse cross sectional area of 
said airfoil duct so as to not restrict the atmospheric air 
flowing through said duct. 

101. An apparatus as set forth in claim 100 wherein 
ssid central body has a length less than the diameter of 
‘uid airfoil means and further comprises means for rotat 
ing said central body about an axis perpendicular to said 
longitudinal axis when said airfoil means is moving 
‘outside the earth's atmosphere thereby allowing said 
central body to be aligned along any desired direction 
while said сой means is constrained by magnetic torque 
exerted by the earth's natural magnetic field. 

102. An apparatus as set forth in claim 101 further 
comprising attitude control and maneuvering propul- 
sion means mounted inside said airfoil means and inside 
said central body for providing attitude control and 
maneuvering propulsion when said airfoil means is 
moving outside the earth's atmosphere. 

103. An apparatus as set forth in claim 95 further 
comprising means for generating supersonic shock 
waves mounted inside said duct-like central region of 
said airfoil means such that when said airfoil means is 
moving at supersonic speed, a portion of said atmo- 
spheric air lowing through said duct-like central region 
is ionized by said shock waves. 

104. An apparatus as set forth in claim 95 further 
‘comprising: 
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means for creating a static magnetic field on the 
earth's surface that extends upward into the atmo- 
sphere; and 

means for launching said airfoil means from the 

earth's surface to some initial altitude at some initial $ 
velocity by magnetic repulsive forces exerted on 
said coll means mounted inside said airfoil means 
by said static magnetic field such that when said 
airfoil means reaches said initial altitude said micro- 
wave beam is turned on from a microwave trans- 
miter located on the earth's surface thereby accel- 
erating said airfoil means to higher velocity. 

105. An apparatus as set forth in claim ИМ further 
comprising a plurality of spaced-apart microwave trans- 
mitters located on the earth's surface such that when 
said airfoil means moves out of range of one transmitter, 
the next transmitter is turned on in a precisely synchro: 
nized manner so as to enable said airfoil means to be 
continuously accelerated sequentially through the 
upper atmosphere by а series of microwave transmitters 20 
unt said airfoil means reaches a desired terminal veloc- 
ity 

106. An apparatus asset forth in claim 105 wherein 
said central duct-like region of said airfoil means has a 
radius exceeding 100 m and wherein said microwave 
beams transmitted by said transmitters have beam pow- 
ers exceeding 100 GW and further comprising cable 
means attached to said airfoil means adapted for accel: 
erating a toroidal space station having a maor radius 
greater than said duct radius, from the earth's surface 
into orbi. 

107. An apparatus as set forth in claim 95 further 
comprising aerodynamic breaking means mounted on 
said airfoil means for decelerating said airfoil means 
when said airfoil means is traversing through the atmo- 
sphere, 

108. An apparatus as set forth in claim 91 wherein 
said superconducting сой means comprises a plurality 
of self-supporting dipoles having aspect ratios exceed- 
ing 100. 

109. A high altitude ramjet propulsion system com- 
prising: 

‘superconducting coil means for generating a primary 

magnetic field; 

circular ductiike airfoil means; 

‘means for mounting said superconducting сой means 

inside said ductike airfoil means; 

a microwave transmitter located on the earth's sur- 

face; and 

means for transmitting a microwave beam from said $0 

transmitter into said primary magnetic field with a 
frequency designed to produce electron cyclotron 
resonance with free electrons moving in said pri- 
mary magnetic field thereby creating а secondary 
repulsive magnetic field behind said primary mag- 55 
netic field and generating propulsive thrust. 

110. An electromagnetic accelerator for accelerating 
a body to high velocity comprising: 

movable superconducting сой means for generating a 

primary magnetic field; 

means for attaching said body to said movable super- 

conducting coil means; 

microwave transmitter means mounted on the earth's 

surface; and 

means for creating a travelling repulsive magnetic 

field behind said superconducting сой means 
within the earth's atmosphere by a microwave 
beam transmitted from sald transmitter means 
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thereby accelerating said coil means by magnetic 
repulsive forces. 
111. An electromagnetic accelerator as set forth in 
claim 110 wherein said means for creating said travel- 
ling repulsive magnetic field behind said movable super- 
conducting coil means comprises transmitting said mi- 
crowave beam into said primary magnetic feld with an 
electron cyclotron resonant frequency, such that free 
electrons from the atmosphere moving through said 
primary magnetic field are pumped into high energy 
electron cyclotron resonant orbits which, by virtue of 
their circular paths, become magnetic dipoles creating 
said travelling repulsive magnetic feld 
112 An electromagnetic accelerator set forth in claim 
111 further comprising 
circular wing-lke airfoil means having an open circu- 
Jar central duct-like region; and 

means for mounting said movable superconducting 
сой means inside said airfoil means such that said 
coil means surrounds said open central ductlike 
region and such that said primary magnetic field 
passes through said duct-like region, 

113. An electromagnetic accelerator as set forth in 
claim 112 wherein said circular airfoil means is moved 
through the atmospliere such that atmospheric air flows 
through said central duct-like region and through said 
primary magnetic field. 

114. An electromagnetic accelerator as set forth in 
claim 113 further comprising cryogenic cooling means 
"mounted inside said airfoil means for maintaining said 
superconducting сой means at cryogenic temperature. 

115. An electromagnetic accelerator аз sei forth in 
claim 113 further comprising: 

movable aerodynamic control surfaces mounted on 

aid airfoil means; 

actuator means for moving said movable control 

‘surfaces mounted inside said airfoil means; 
guidance and navigation computer means mounted 
inside said airfoil means, and 

electrical conduit means connecting said computer 

‘means with said actuator means enabling said air- 
foil means to be guided automatically through the 
atmosphere along a pre-calculated flight path. 

116. An electromagnetic accelerator as set forth in 
claim 113 wherein said open circular central ductlike 
region defines a central longitudinal axis and wherein 
said body has a length less than the diameter of said 
duct-like central region and a transverse cross sections 
area less than 10% of the transverse cross sectional area 
of said ductike region and wherein said mounting 
means comprises 

‘a beam extending along a diameter of sid open cen- 

tral duct-like region perpendicular to said longitu- 
dinal axis connected to said airfoil means; and 

‘means for mounting said body on said beam such that 

the center of mass of said body passes through said 
beam. 

117. An electromagnetic accelerator as set forth in 
claim 116 wherein said body defines a longitudinal cen- 
tral axis that is perpendicular о said beam further com- 
prising: 

‘means for rolling said body around its longitudinal 

central axis; and. 

means for rotating said body around said beam such 

"hat said longitudinal axis of said body can be 
pointed in any direction independent of the orienta- 
tion of said airfoil means, 
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118. An electromagnetic accelerator as set forth in 
claim 117 further comprising attitude control and ma- 
meuvering propulsion means mounted inside said airfoil 
means and inside said central body for providing atti- 
tude control and maneuvering propulsion when said 5 
airfoil means is moving outside the earth's atmosphere. 

119. An electromagnetic accelerator as set forth in 
claim 113 further comprising means for generating su 
personic shock waves mounted inside said ductlike 
Central region of said airfoil means such that when said 
airfoil means is moving at supersonic speed, a portion of 
said atmospheric air flowing through said ductlike 
region is ionized by said shock waves. 

120. An electromagnetic accelerator as set forth in 
claim 113 further comprising: 

‘means for creating а static magnetic field on the 
‘earth's surface that extends upward into the atmo- 
sphere; and 

means for launching said airfoil means from the 
earth's surface to some initial altitude at some initial 
‘velocity by magnetic repulsive forces exerted оп 
said coll means mounted inside said airfoil means 
by said static magnetic field such that when said 
airfoil means reaches said initial altitude, said mi- 
crowave beam is turned on thereby creating said 
travelling repulsive magnetic field behind said air- 
foil means accelerating said airfoil means to higher 
velocity. 

121. An electromagnetic accelerator as set forth in 
‘claim 120 further comprising a plurality of spaced-apart 
microwave transmitters mounted on the earth surface 
such that when said airfoil means moves out of range of 
‘one transmitter, the next transmitter is turned on in а 
precisely synchronized manner so as to enable said 
airfoil means to be accelerated sequentially through the 
upper atmosphere by a series of microwave transmitters 
‘until said airfoil means reaches a desired terminal veloc- 
ity 

322. Ап electromagnetic accelerator as set forth in 
chim 113 further comprising aerodynamic breaking 
means mounted on said airfoil means for decelerating 
said airfoil means when said airfoil means is traversing 
through the atmosphere. 

123. An electromagnetic accelerator as set forth in 
claim 113 wherein said superconducting coil means 
comprises а plurality of superconducting coils further. 
comprising: 

a like plurality of circular wing-like airfoils having а s9 

circular duct-ike central region; 

means for mounting said coils inside said circular 
‘airfoils such that said coils surround said open cen- 
tral ductlike region; and 

means for maintaining said circular airfoils in a co- 55 
axial spaced-apart relationship by a plurality of 
radial airfoils mounted between adjacent circular 
airfoils 

124. An electromagnetic accelerator as set forth in 
im 110 wherein said superconducting coil means 60 
‘comprises a plurality of self-supporting dipoles having 
aspect ratios exceeding 100. 
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125. An electromagnetic accelerator аз set forth in 
claim 118 further comprising: 

secondary electromagnetic propulsion means 

‘mounted inside said body energized by electric 
current; and 

means for utilizing electric current stored inside said 

Superconducting сой means as an energy source to 
power said secondary propulsion means. 

126 An electromagnetic accelerator as set forth in 
clim 120 further comprising control and guidance 
‘means for landing said airfoil means back on the earth's 
surface while decelerating suid airfoil means by mag- 
netic repulsive forces generated by said static magnetic 
fied. 

127. An electromagnetic accelerator for accelerating 
а body to high velocity above the earth's surface com> 
prising 


‘movable superconducting coil means for generating a 
primary magnetic field; 

means for attaching said body to said movable super- 

conducting coil means; 

‘microwave transmitter means mounted on the earth's 

surface; and 

means for generaig a travelling secondary repulsive 

‘magnetic field behind said superconducting coll 
means by a microwave beam transmitted from said 

128. An electromatnetic accelerator as set forth in 
claim 127 wherein said means for generating said travel- 
ling repulsive magnetic field comprises accelerating 
free electrons from ionized gas moving in said primary 
magnetic feld into circular cyclotron orbits by said 
microwave beam operating with an electron cyclotron 
resonant frequency. 

129, An electromagnetic accelerator as set forth in 
chim 128 wherein said ionized gas is ionized atmo- 
spheric air. 

130. An electromagnetic accelerator as set forth in 
claim 129 wherein said microwave transmitter means 
‘comprises a series of spaced-apart microwave transmit- 
ters mounted on the earth's surface further comprising 
switching means such that when said coil means moves 
ош of range of one transmitter, said energizing micro- 
‘wave beam is transmitted from the next transmitter in 
the series зо that said сой means can be accelerated over. 
а long accelerating distance. 

131. An apparatus for generating propulsive thrust 
‘comprising: 

‘superconducting coil means for generating a primary 

magnetic field; and. 

means for generating a secondary repulsive magnetic 

field behind said superconducting coil means by а. 
microwave beam. 

132. An apparatus as set forth in chim 131 wherein 
said means for generating said secondary repulsive mag- 
netic field. comprises accelerating free electrons from. 
ionized gas moving in said primary magnetic field into. 
circular cyclotron orbis by said microwave beam oper- 
ating with an electron cyclotron resonant frequency. 

133. An apparatus as set forth in claim 132 wherein 


said ionized gas is ionized atmospheric зи. 
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APPARATUS FOR CONVERTING RADIO. 
FREQUENCY ENERGY TO DIRECT CURRENT 


BACKGROUND OF THE INVENTION = 


1. Field ofthe Invention. 

‘The instant invention relates to methods of an appara- 
tus for converting radio Frequency energy to direct 
current; more particularly, the instant invention relates 
to methods and apparatus for converting radio fre- 
quency energy to direct current wherein the direct 
Current is of sufficient magnitude to power devices such 
ss battery charges and electric motors without the use 
of amplification, 

2. Technical Considerations in Prior Art 

"There has long been interest in technology directed 
to transmitting electrical energy over a distance with- 
ош utilizing conductors, such as wire conductors. De- 
velopment of such a technology has enormous poten- 
til. This was first recognized by Nikola Tesla who in 
1899 constructed а 200 foot Tesla сой rated at 300 kilo- 
watts and 150 kilocycles. Tesla hoped to set up standing 
‘waves of electrical energy around the whole surface of 
the earth, so that receiving antennas set at optimum 
points could tap the power when needed. Tesla was 
Able to light hundreds of lamps at a distance of about 40 
Kilometers with his device without utilizing electrical 
‘conductors. The scheme has generally remained a scien- 
ifc curiosity but has provided the initial groundwork 
Tor current developments wherein attempts are being 
made 10 transmit power by microwaves. However, 
power transmitted by microwaves is envisioned in the 
form of a beam of very high intensity which is focused 
from a microwave generator to а receiving antenna, 
This technology is envisioned as being used for many 
types of purposes such as transmitting microwave en- 
ergy collected from gigantic solar power satellites and 
“star Wars" type weapons systems. However, the fo- 
cused microwave beam is not suitable for many applica- 
tions in that the beam must be directed toward a receiv- 
ing antenna and cannot be transmitted through most 
objects, including living objects, without destroying the 
objects. 

The instant invention relies on converting energy 
from standing waves which are emitted from radio 
frequency antennas in the RF range rather than the 
‘microwave range. Of particular interest are very low 
frequencies which are not used in communications and 
are available for transmitting power. Also of interest 
"with respec to the instant invention are the low fre- 
quency waves emitted by the earth due to pulsation 
thereof caused by its magnetic feld. These low fre- 
quency standing “earth” waves can be picked up by 
receivers tuned thereto. 

SUMMARY OF THE INVENTION 

It is an object of the invention to provide new and 
improved methods of an apparatus for converting radio 
frequency currents to direct current for practical uses 
other than communications, wherein the direct current 60 
energy converted from the radio frequency input en- 
ergy does not require amplification. 

‘Upon further study of the specification and appended 
claims further objects and advantages of this invention 
‘will become apparent to those skilled in the aft 

"The instant invention contemplates an RF antenna 
for receiving radio waves. The RF antenna connected 
toa circuit configured in accordance with the principles 
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of the instant invention to convert the RF signals to 
direct current, The radiofrequency signals received by 
the antenna are transmitted to first and second leads, 
‘with one lead being rectified to transmit positive volt- 
age and the other lead being rectified to transmit nega 
tive voltage The positive voltage lead being connected 
directly toa positive output line and the negative volt 
age lead being connected directly 10 à negative output 
Tine. The positive output ine is connected to a pair of 
bus lines through a first рай of capacitors, while the 
negative output Tine is connected to the pair of bus lines 
by a second pair of capacitors. Disposed between the 
first bus line and the positive output line is a reverse 
diode of negative polarity, while disposed between the 
negative output line and first bus line isa reverse diode 
of postive polarity. The postive and negative output 
lines are connected to one another through an induc- 
tance which is in parallel with the capacitors of the first 
and second pair connected between the second bus line 
and the positive and negative output lines. 

Tn accordance with one embodiment of the invention 
the aforedeseribed circuit is duplicated for each posi- 
tive and negative output line. In accordance with an- 
other embodiment of the invention, the aforedescribed 
circuitry is coupled to additional circuits identically 
configured in order to increase the direct current output 
of the arrangement. 

1а accordance with а further configuration of the 
invention, the antenna utilized is a dipolar antenna of 
aluminum wire arranged in a "butterfly" configuration- 

"he instant invention further contemplates the 
method of utilizing the afore-dscribed elements so as to 
generate direct current having sufficient power to per- 
form tasks such as charging batteries, lighting lamps and 
powering direct current electric motors without the use 
of amplifiers. 

BRIEF DESCRIPTION OF THE DRAWING 

Various other objects, features and attendant advan- 
tages of the present invention will be more fully appre- 
ciated as the same becomes beter understood when 
considered in connection with the accompanying draw- 
ing. in which like reference characters designate the 
same or similar pars throughout the several views, and 
‘wherein 

There is shown а diagram of a circuit in accordance. 
with the instant invention in combination with a driven 
device and a dipolar antenna which receives radio fre- 
‘quency waves which are converted to DC current for 
powering the driven device. 


DESCRIPTION OF THE PREFERRED 

EMBODIMENT 
Referring now to the drawing, there is shown a dipo- 
Jar antenna, designated generally by the numeral 10, 
"which receives radio frequency waves from an RF 
transmitter 11. The radio frequency waves are transmit- 
ted to a radio frequency to direct current converting 
circuit, designated generally by the numeral 12, through 
‘coaxial cable 13 and DC current from the circuit 12 is 
used to power an output device, designated generally 
by the numeral 18, which may for example by a battery 
charger DC motor or lighting device. The circuit 12 has 
no other power inputs other than the radio frequency 
energy transmitted thereto by the antenna 10 and there- 
fore includes no amplifiers for amplifying the RF en- 
«ву. 
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"The source of radio frequencies convertible to direct 
current by the circuit shown may include sources of 
high frequency, low frequency (LF), very low fre- 
quency (VLF) and extremely low frequency (ELF) 
adio waves as well as seismic vibration of the earth's 
magnetic fields. 

Preferably, the dipolar antenna 10 is formed of two 
triangular loops of aluminum wire 16 and 17, one of 
which is connected to the annular conductor I8 of the 
coaxial cable 13 and the other of which is connected to 
the center conductor 19 of the coaxial cable. The size of 
the bipolar antenna 10 is dependent on the particular 
pplication to which it is put. In accordance with one 
embodiment of the invention, the antenna 10 is approxi- 
mately 12 inches in width and 18 inches in length, Such 
an antenna is used to receive ive watt energy, such as 
that generated by a walkie-talkie or ciizen-band radio. 

The annular conductor 18 of the coaxial cable 13 is 
connected to a positive lead 21 of the circuit 12, while 
the center conductor 19 of the coaxial cable is com 
nected to а negative lead 22 of the circuit. A positive 
transmitting diode DI is disposed between che lead 21 
and the remainder of the circuit 12 while а negative 
transmitting diode D2 is disposed between the lead 21 
to a positive output line 25 while the negative diode D2 
is connected to a negative output line 26. Accordingly, 
the positive voltages with respect to ground are pro- 
duced on output line 25 and negative voltages with 
respect to ground are produced on output line 26. 

їп order to provide а DC output of sufficient power, 
а plurality of inductancecspaciance, RF, tuned cir- 
cuits 30, each forming a positive cell, or а negative cell, 
are utilized for connecting the positive output line 25 
‘and negative output line 26 to first and second bus lines 
31 anê 32, respectively. Bus line 32 is connected o 
ground while bus line 32 cin be connected to circuits 
Similar to circuit 12. The positive output line 28 is con- 
nected by a first bridging line 33 to the first and second 
‘as lines 31 and 32 while the negative output ine 26 is 
connected by a second bridging line 34 to the first and. 
‘second bus lines. The bridging line 33 has capacitors CI 
and C2 disposed between the positive output line 25 and 
the frst and second bus Jines 31 and 32, while the bridg- 
ing line 34 also has capacitors С1 and C2 dispensed 
‘between the negative output line 26 and the first ad 
second bus lines 31 and 32. Connected between the 
bridging lines 33 and 34, is an inductor 38 which serves 
as an RF choke, while disposed between the positive 
‘output line 25 and the capacitor CI there is a negative 
polarity diode D4 referred to herein as a bridging diode 
and disposed between the negative output line 26 and 
capacitor C1 in line 34 there is a positive polarity diode 
D3 referred to herein as a bringing diode. As is seen of 
the drawing, the RF tuned circuit cell 30 is repeated а 
plurality of times. In the specific example shown, the 
©гсшй 12 has separate cells 30, 37, 38 and 39. The cells 
30 and 38 are of opposite polarity and balance one an- 
‘ther while the cells 37 and 39 of opposite polarity and 
эво balance one another. In order for the system to 
function, а pair of opposite polarized cells mast be uti- 
lized. The particular number of cells 30 and the value of 
the components thereof are determined by the configu- 
‘ation of the dipolar antenna 10 and the power and 
frequency of the RF transmitter 11. 

"The radio frequency to direct current conversion 
circuit 12 may itself be connected to а duplicate circuit 
via pins 41 so as to provide additional direct current 
‘output on lines similar to positive output line 28 and 
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negative output line 26 the output lines may be con- 
nected together in order to boost the total output of the 
system, 

‘An operative embodiment of the invention utilizes 
the following elements: 

Diodes D1, D2, D3 and D4—Germanium Diodes, Ar- 

cher 1 МА Catlog #1123. 

Inductor 35-47 Mil henry R. F. Choke 

Capacitors CI and С2-047 Pico Farads at 200 volts 
Coaxial Cable 13—50 ohms 

Dipolar Antenna 10 sluminum wire triangular loops 

Approximately 12 inches by 18 inches. 

From the foregoing description, one skilled in the at 
сап easly ascertain the essential characteristics of this 
invention, and without departing from the spirit and 
scope thereof, can make various changes and modifi 
"ions of the invention to adapt it to various usages and 
conditions. 

What is claimed is: 

1. Apparatus for converting radio frequency energy 
into direct current for generating electric power, the 
apparatus comprising: 

a dipolar input for receiving radio frequency energy: 

а positive output line connected to one pole of the 
‘dipolar input and a negative output line connected 
to the other pole of the dipolar input; 

a positive transmitting input diode means in the posi- 
tive output line and a negative transmitting input 
diode means in the negative output line; 

first and second bus lines and a pair of tuned circuits 
of opposite polarity coupling the positive output 
line and negative output Tine to the bus lines, one of 
the bus lines being connected to ground; 

each tuned circuit including а first bridging line con- 
‘necting the positive output line to the fist and 
Second bus lines and a second bridging line con 
necting the negative output Jine to the first and 
second bus lines, each bridging line having a bridg- 
ing diode means therein oriented at a polarity 
which is reverse with respect to the transmitting 
input diode means of the respective output line; the 
bridging lines of each tuned circuit being con- 
nected to one another by an inductance and having. 
‘capacitors disposed between the bridging diode 
"means thereon and the bus lines, and 

а direct current device connected 10 the bridging 
lines of the tuned circu. 

2. The apparatus of claim 1, wherein there are a plu- 
тайу of similarly configured tuned circuits connected 
between the output lines and the bus lines 

3. The apparatus of claim 2, wherein there are a plu- 
tality of radio frequency-o-direct current conversion 
Circuits connected to one another to provide а direct 
current power array tuned toa specific radio frequency 
Such ss a high frequency source, low frequency source, 
very low frequency source, extremely low frequency 
source, or source created by seismic vibrations of the 
earth's magnetic field, 

4. The apparatus of claim 3 wherein the dipolar input 
is a dipolar antenna 

$ The apparatus of claim 1, wherein the device con- 
nected to the output lines is а direct current motor. 

6. The apparatus of claim 1, wherein the device con- 
nected to the output line is an illuminating device 

7. The apparatus of claim 1, wherein the device con- 
nected to the output lines is a battery charger. 

8. The apparatus of claim 1, wherein the device con- 
nected to the output lines is а ЮСчо-АС inverter 
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30. The apparatus of claim 1 wherein the dipolar 


9. The apparatus of claim 1, wherein there are a ph 10 THE aPpaa orc 
ralty of radio frequency to direct current converter — IL. The apparatus of chim 10, wherein the dipolar 
circuits connected to one another to form an array of Angular ы aluminum wire arranged in pair of tri- 
circuits tuned to a particular radio frequency. tet n 
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Abstract 


А low profile design which could be used in order to analyze RF energy in near home premises is presented in this 
paper. The system design is intended to practice in the real world in an easy, economical and DIY way. The idea was to 
detect the possible source of RF energy that could be harvested even for a short span. A monitoring unit which is 
microcontroller with two patch antennas, each with a two stage schotky diode voltage multiplier acting as its sensors 
Took for a potential RF energy (Bi-directional only) as soon unit powered up, then unit compare and record the strength 
of nearby RF energy which is provided as feedback to a servo motor. А rectenna, which is mounted on the top of the 
servo motor, is made responsible to measure and harvest RF energy. The DC power from the harvesting rectenna is 
used to power digital thermometer with an LCD module. A low profile prototype is implemented, tested locally and 
found with acceptable performance. 


Keywords: Exergy harvesting, Moaarement,Retenas во diode Sensor Sytem 


. Introduction 


E 
the artin 


g self powered systems challenge and dictate the direction of research in energy harvesting (EH). State of 
y harvesting is being applied in various fields using different single energy sources or a combination of 


tuo or more sources. This kind of environmental friendly energy sources include energy harvesting from rect 
passive human power, wind energy and solar power. Power we can extract from those techniques is limited by 
regulations and free-space path loss. As a general idea, small dimensions are a basic feature of portable devices, so the 
rectenta should be the same way. [17] Smaller the size results in the received power to be lower, This made wireless 
power transfer suitable for the low-power applications, e.g., a low-power wireless sensor. 

The way technology advance every year allow the decrease of certain characteristics in digital systems, like size 
and power consumption, that will lead to the gain of new ways of computing and use of electronics, as an example we 
have wearable devices and wireless sensor networks. Currently, these devices are more powered by batteries, however, 
they present many disadvantages such as: the need to either replace them or recharge them periodically and their big 
size and weight compared to high technology electronics. A solution proposed to this problem was stated before: to 
extract (harvest) energy from the environment to either recharge a battery, or even to directly power the electronic 
device. [31120] 

Targeted RF energy is in the ambient or areas close to transmission towers provides an opportunity to harvest that 
energy. Some of the most prominent sources are FM radio systems ((88-108 MHz, transmitted power few tens of KW), 
ТУ Transmission (180.220 MHz, transmitted power few tens of KW), Cell Tower Transmission (10 to 20 W рег 
varier), Wi-Fi (245GHz, 5.8GHz). AM Transmission (540-1600 KHz, transmitted power few hundred KW) and 
mobile phones (transmitted power IW to 2W), etc. [15] Cell towers can be used as a continuous source of renewable 
energy as they transmit 24 hours. 
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Fig 154) Det Blok Diagram for proposed system лова 


Fig 1 presents the basic functionality of the system: 
1. First, an antenna is in charge to capture the RF signals from the possible sour 
Band) 
2. Then a zero bias diode detector circuit (voltage multiplier) will convert RF-DC (carrer power) which will be 
input to the monitoring unit 
3. The Arduino Uno (open source hardware as monitoring unit) is used to read real time analog data from the 
voltage multiplier and will send it to PC via an interface. 
4, Matlab R2012a software is used to read digital data values available at pe port and to plot it in terms of 
voltage, compare the signal and put command to control servo motor of the measuring Rectenna. 
Servo motor will get a command from Matlab R2012a via microcontroller unit and also sent back feedback 
voltage for current position 
6, Finally the measuring rectenna will be on target RF source to measure electric field strength and display it in 
terms of voltage on the voltmeter, 


е of interest (CDMA-GSM. 


Several operating frequencies for the rectenma have been investigated in the literature. Traditionally the GSM900 
band has been utilized due to the presence of 2G networks: additionally the 1800 MHz band has also been considered 
which implies a smaller antenna aperture area than that of 900MHZ. Both frequency bands present similar advantages 
because they have comparably low atmospheric loss, cheap components availability, and high conversion 
efficiency.[4][8] Hence the frequency bands corresponding to mobile telephone systems such as 800 MHz, 900 MHZ 
and 1SOOMHZ present good allematives for electromagnetic energy harvesting systems, although they require a larger 


2. Design 


In order to be able to utilize wireless power efficiently rectenna is needed. This paper presents а rectenna system 
with numerical and test observations. This provides a good insight of low profile system for the wireless power 
assessment and utilization. The incident RF power is converted into de power by the voltage multiplier. The matching 
network, composed of inductive und capacitive elements, ensures the maximum power delivery from antenna to voltage 
multiplier. The energy storage (output capacitor) ensures smooth power delivery to the load and as a reserve for 
durations when external energy is unavailable, Such a design needs to be carefully crafted: increasing the number of 
multiplier stages gives higher voltage at the load, and yet reduces the current through the final load branch. [17] 


‘This work has three major goals: 


1. Measurement of stray radiation in term of Electric field intensity (V/ m). 
2. RF energy harvesting/recycling. 
3: Powering of low-power applications. 


2.1. Voltage multiplier and diode selection 


‘The forward voltage drop (VA, reverse-secovery time (Ти), and junction capacitance (С) of Schottky diodes are 
closer to ideal than the average “rectifying” diode. This makes them well suited for high-frequency applications 
Unfortunately, though, Schottky diodes typically have lower forward current (И) and reverse voltage (Vrrm and Vac) 
ratings than rectifying diodes and are thus unsuitable for applications involving substantial amounts of power, Though 
they are used in low voltage switching regulator power supplies. [23] 

‘The Schottky diodes used are characterized by a low parasitic capacitance Cjo (0.14 pF) and a low serial resistor 
Rs (20 Q). At microwave frequencies, rectifiers are highly nonlinear and difficult to design based upon purely analytic 
equations. Commercially available harmonic-bulance simulators are useful at low power levels. 

When looking for a rectifying diode in the contest of RF recycling, а diode with high conversion efficiency, even 
Tor very small incident power levels is required. One of the crucial requirements for the energy harvesting circuit is to 
be able to operate with weak input RF power. For a typical 50-ohm antenna, the -20 dBm received RF signal power 
‘means amplitude of 32 mW. As the peak voltage of the ac signal obtained at the antenna is generally much smaller than 
the diode threshold [12], diodes with lowest possible tum on voltage are preferable. Moreover, since the energy 
harvesting circuit is operating in high frequencies, diodes with а very fast switching time need to be used. [17] Schottky 
diodes use a metal-semiconductor junction instead of a semiconductor-semiconductor junction. This allows the 
junction to operate much faster, and gives a forward voltage drop of as low as 0.15 V. 

Earlier the choice was using Fairchild’s IN4148 small signal diodes and INS819 Schottky rectifiers. But the 
study presented in [22] gave а broad view of there operation under various condition determine tht the previous diodes 
having higher forward voltage requirement as compared to Hsms 282e and the capacitance of the diode's is higher as 
well ‘The final rectifier circuit is designed using Hsms 282e Schottky Diode. Avago's Hsms-282s family of zero bias 
Schottky detector diodes are already designed and optimized by manufacturer for use in small signal (Pin >-20 dBm). 
‘They are ideal for RFID and RF Tag applications where primary (DC bias) power is not available. [13][14] 
> : 
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Fig 2:2) Single stage diode detector. b) Two чаре dinde лесин with output capacitor. 


‘The fig. 2 above presents the two types of diode detectors on of which (b) is full wave rectifier (known also as a 
two stage diode voltage doubler). Such a circuit offers several advantages. First the voltage outputs of two diodes are 
added in series, increasing the overall value of voltage sensitivity for the network (compared to a single diode detector). 
Second, the RF impedances of the two diodes are added in parallel, making the job of reactive matching a bit easier. 
141 

The number of rectifier stages has a major influence on the output voltage of the energy harvesting circuit. [17] 
Each stage here is a modified voltage multiplier, arranged in series. The output voltage is directly proportional to the 
number of stages used in the energy harvesting circuit. However, practical constraints force a limit on the number of 
permissible stages, and in turn, the output voltage. Here, the voltage gain decreases as number of stages increases due to 
parasitic effect of the constituent capacitors of each stage, and finally it becomes negligible.[13] 


» b 


Fig. 3 a) PCB layout ee voltage multiplier b) ibid to stage voltage multiplier with HSMS 282, 


2.2. Rectenna 


‘The word rectenna is composed of rectifying circuit and antenna. The rectenna and its word were invented by W. 
C. Brown in 19605. [2] The rectenna can receive and rectify a microwave power to DC. is passive element with a 
rectifying diode, operated without any power source, The antenna of rectenna can be any type such as dipole, Yagi-Uda 
antenna. microstrip antenna, monopole, coplanar patch, spiral antenna, or even parabolic antenna. The rectenna can also 
take any type of rectifying circuit such as single shunt full-wave rectifier, full-wave bridge rectifier, or other hybrid 
rectifiers. The circuit, especially diode, mainly determines the RF-DC conversion efficiency; rectenmas with FET or 
HEMT appear in recent years. (The rectenna using the active devices is not passive element). [2] 


а 


Fig. 4: Modified Ine fo Patch Antenna with Dimensions а) CAD design with dimension b Fabrica patch on FR 


A circular polarized microstrip patch antenna in fig 4 a) and b) above (86 mm x 75 mm) has been associated with 
the rectifier to obtain the complete reclenna design, The antenna simulation was carried out using the electromagnetic 
simulator Ansoft HFSS y.11 [9]. The closest to desired resonant frequency has been achieved and matched in a single 
Simulation. It showed a good input matching level at 886 MHZ. 
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Figure $: Ret Los (Би) of Microstrip antenna. 
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[47] 


igure 6: Radiation бип plot of Microstrip tena. 


‘After simulating the structure figure 5 above showing retum loss (Зи) of the patch antenna structure The plot gives 
tetum loss of ~21.9 dB at 886 MHL, Figure 6 is the radiation gain plot of the microstrip antenna at 886 MHz from three 
‘major angles of 0, 90 and 180 degree which is showing the maximum gain as -3.91dB.Here point t ponder is although 
the bandwidth of antenna is ~25 MHZ still it could be used to beyond that band. The problem that will occur using this 
antenna beyond its resonant band is mismatched impedance and it will not produce maximum/efficient output. 


‘The purpose of the inset cut in the patch is to match the impedance of the fe 
Tor any additional matching el 


Tine to the patch without the need 
ent. This is achieved by properly controlling the inset position. Hence this is an easy 
feeding scheme, since it provides ease of fabrication and simplicity im modeling as well as impedance matching 
However as the thickness of the dielectric substrate being used, increases, surface waves and spurious feed radiation 
also increases. The feed radiation also leads to undesired cross polarized radiation. [17][11] 


‘The three essential parameters for the design of a rectangular Microstrip Patch Antenna are: 


+ Frequency of operation ( fo ) 886 MHZ 
» Dielectric constant of the substrate ( cr) 44 

# Height of dielectric substrate ( h ) 1.6mm, 
The parameters obtained using the formulas for inset feed [L1] are 
# Total width of the antenna (W) 86 mm. 
* Total length of the antenna (L) 75 mm 
» Effective Dielectric Constant (иге) 3.9262 


At higher frequencies such as 800 or 1900МНХ the low values of inductors are difficult to construct especially at 
board level circuit design. But using the inductor along with capacitor at integrated circuit level design greatly improves 
the performance. Resonant frequency is also influenced by diode capacitance as it is related with reverse diode voltage 
and input voltage. [623] 

In onder to test single and double stage voltage multiplier output both are fabricated on а Copper clad sheet 
(FRA) the single stage detector is embedded with the patch antenna as in fig.7 a) while the two stage diode detector is 
attached with patch antenna on it back side can be seen in inset of fig.7 b). 


Figure 7: Fabra teh antenna with a single маре dade (HSMS-282) detectar b) two stage diode (ВАТ Ө) detecta 


Some effects were previously observed by many researchers is thatthe circuit yields the optimal efficiency at a 
particular load value, that îs, the circuit's efficiency decreases dramatically if the load value is too low or too high. 
Since the energy harvesting circuit consists of diodes, which are nonlinear devices, the circuit itself exhibits 
nonlinearity, This implies that the impedance of the energy harvesting circuit varies with the amount of power received 
from the antenna. Since the maximum power transfer occurs when the circuit is matched with the antenna, the 
impedance matchin 


is usually performed at the particular input power. [17] 


The RF signals can be captured using Multiband antenna such as quad band are easily available in market and 
usually work at 900MBZ/SO0MHZ/I900MH/2 АСНА. These are of usually whip type. but small size such as printed, 
patch, spiral antennas are also testable. A tuning capacitor (Cue) is used to capture the maximum power at required 
frequency range. Using only Clamp capacitor in antenna matching circuit we can tune the antenna at its resonant 
frequency. The tuning Capacitor (Сале) can be verified by using the following formula lo resonate with antenna 
inductance (Laatensa) where f is the frequency of operation. 
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f= Reasonant Frequency. 
uning Capacitor 


3. Test and Observation discussion 


As per the block diagram representation the system required a (CDMA-GSM) RF source with known power level 
that i served by BTS tower near the lab, I is well known that in India the mobile tower have major band of operation in 
'S77MHz-915MHz. For measurement it needs to determine the power at specified distance that is measured by Spectrum. 
‘Analyzer and my four stages diode detector using IN4148 is used earlier, Antenna for transmitting is assumed omni 
directional whip antenna. While the antenna used in case of measurement of standard emission by RF source is 
measured using helical wire (unmatched) antenna on spectrum analyzer port and a copper patch for IN4148 diode 
detector. 

Since the test receiverideteetor used was a very low profile diode detector using 144148 (Semiconductor-. 
semiconductor junction) which is having forward voltage drop ~620mV at 1шА and 1V at 1SmA which is not an 
efficient value for the required application. For the final tests IN4148 design is neglected and Schottkey Diodes (zero 
bias) like HSMS-282C AND ВАТ-16 that is designed for having very low forward voltage drop (approx. 340mV A 
580mV respectively) and high switching speed is used. 


3. 


Testing at external site. 


Setup shown in fig. 8 is а copper patch attached with two stage diode voltage multiplier to test electric field 
strength in vicinity of mobile phone tower. In order to make comparison of the electric field strength (V/m) near mobile 
phone tower antenna one needed to calculate ideal value of power that should be received and then the practical value 
‘measurement 
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Fig h: Recon 
а) asing two stage choke dade detector b) Testing at extemal site (eeil over 


For calculation of ideal radiation figures/component certain parameters are assumed (on the basis of previous 
presented reports and data from Indian ministry of telecommunication site). These considerations could have deviation 
from standard one which may be the possible cause of difference reflected in practical measurement, Below present 
equation 2 to 7 are standard equations that are used with FRISS Model to calculate ideal values and to convert measured 
value. [17] 


Parameters: 

Frequency of interest (0 = 900 MHz (Between CDMA and GSM band) 

Largest radiator dimension (D) = approx. 1 meter 

Wavelength in meters (A) = 033 meters 

Typical Base station power (single carrier per operator) (Pi) = 10 was wat (amended Indian ni for radiation) 
a gain (O) = 17 dB 


Receiver Antenna gain assumed to be (Gr) 


‘Typical Transmitter Ante 


3.9 dB = -1.75 dBi (calculated with simulation model) 


Р.= Ae.E.H 


ower received (W) 


Antenna aperture (m) 
Electric field strength (V/m) 
Magnetic field strength (A/m) 
Wavelength (m) 

Antenna gai 
Z j= Impedance (Ohm) 

S = Power density (Win?) 


‘The Fraunhofer distance (d): 


== бт 1 


During measurement practice its is to be ensure that measurement is taken by maintaining minimum distance from cell 
Tower because the Friss model of calculation that is to be used to estimate power received valid over far field only. The 
‘observations are presented in the able I. Some quick conclusion that could be made is the test ste reading are closer to 
ideal value one with the 2W/earrier standard, 


Distance | Power & Electric Field density | Power & Electric Field density 
Г (Ideal) strength Received 
from Source n 
(Test site) 
„уына P16 Vin] 18.94 dBm | |, 
15 meter mum? 244 Vim} -10.31 dBm 
2 [8.63 Ули] 11.90 dBm ы 
туут 
di 
: .07 Wim} 12.89 dBm 
30meter rW ӨТ: [L62 Vim) -13.97 dBm 
88 | TE | зави [mW 
mW/m | Vim = 
159. bas 
» 025 Wim) 8.22 dBm 
sOmeter Wm ame [1:1 Ула | -17.23 dBm 
Wim? [L08 Vim) 1.37 dBm | "Wim 
тут 


Table 1: Test ems comparision with del oleae value wl кийе ower as RF sure and vo stage diode detector as receiver 
“ea waste power values correspond to RED = 10Wearr & BLUE = 2W amar 


3.2. Testing with the combined system 


The combined system is presented in fig 9 a) which includes a glass container used to house two patch antennas 
connected with separate voltage multiplier which can be seen in fig 9 b) are connected to arduino uno (open source 
hardware platform with atmega-328) to its analog input pins. The measuring rectenna is mounted over a servo motor 
which is controlla by the monitoring unit (microcontroller atmega-328).The voltmeter which is designed to measure 
electric field strength (V/m) is connected 1o the output of measuring antenna. The data to the analog pin of arduino uno 
is converted to equivalent digital bits and fed to laptop. The Matlab 2012a program on the laptop will collect data from 


arduino uno. 


When an RF source (CDMA-GSM band) like an 
operating cell phone with call initiated is brought near 
the measuring rectenm will result into an output 
voltage on voltmeter (field strength) as shown in fig 9. 
А program file written in the Matlab 2012a softwar 
Which is for comparing output from the monitoring unit 
if execute 


will start the arduino uno (monitoring unit); patch 
antenna on both the side of glass structure will start 
Working to provide the strength of nearby field which 
will be input to the analog pins of arduino uno, Further 
the monitoring data will be fed 10 Matlab 2012a 
program executing on its way. The program will start 
plotting а real time graph of two voltages (for both the 
Side of glass structure); on the basis of the relative 
strength of both antennas the program will command 
servo via arduino uno to move/larget measuring 
rectenna toward the major RF source. In Fig. 9 c) the 
cell phone with а call initiated brought near the 
measuring rectenna, which result into an output of 
49V as pulsating DC is displayed on voltmeter LCD, 
Once the program is manually stated in Matlab 20128 
йв activate both the patch antenna attached with 
monitoring unit as а result we can see the fig. 10 The 
patch antennas are marked as right and left are 

narker in Matlab 2012 graph plot. 
ig. 10 we can sce that initially voltage plot is high 
due to the cell phone setting up communication with 
nearest tower. Another point we can notice is that the 
cell phone and the rectenna facing to the left side of the 
glass structure result into the left patch receiving most 
of the RF radiation. 


Once we move RF source (cell phone) away from left side result into decreasing strength of RF radiation recorded by 
the blue line (left patch antenna) on the plot Eventually moving toward the right of the glass structure rise the RF 
strength recorded by right Patch antenna which will result into high red line strength on the plot. When the red line 
(ight patch) record higher strength than a blue line (left patch), 
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Figure 9 Combined system testing a) compete prototype ораза, b icut inde glass tct, с) nesting ete ouput ot 


‘The program will command servo to move measuring rectenna position (facing) from left to Right side Ла this way, 
system will keep on comparing the strength and will automatically move measuring antenna toward more RF strength. 
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Figure 10: Plot fo patch antenna ов lel (Hae) ad right (etd) side itoring unit 
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3.3. Powering LCD thermometer module 


In fig 11 above presented a practice to power up an LCD thermometer module using the rectenna and a cell 
phone. As in fig 11 b) we can see that the battery from the thermometer module is replaced by rectenna output. Here in 
this case the wire connected to the battery section of the thermometer module is nothing but the output of single sta 
zero biased diode detector using (HSMS-282c), which will convert RF current to DC. When we brought a cell phone 
‘with an initiated call result in rectenna to provide de voltage to the thermometer module as could be seen in fig. 11 a) 
the LCD on thermometer module start operating. Once the call terminated the rectenna stopped providing de output. 
result in the power to Thermometer module get down in very short span. Although the thermometer is able to operate 
for the very short span during an operating cell phone call stil it is verified that power is enough to operate module but 
a consistent source of RF energy or a capacitor with low leakage and possibly with high discharg 


Figure 11: LCD thermometer moduk a) poseral by rectenna using celi phone s RE source, b) Buttery replace hy панаа выра 


4. Conclusion 


А low profile RF (CDMA-GSM) energy measuring and harvesting system has been analyzed, designed and 
tested. The novel idea is to tacklürget the RF energy in real time to measure and harvest it. Voltage multiplier 
configurations, has been verified and optimized by means of test series conducted in lab and external site. Although no 
input low pass filler is used Tor rejection of harmonics at the input power of the rectifier still results gives good 
agreement to theoretical calculations 

‘A low profile inset-feed modified patch antenna is developed and used. A silicon based schottky diode single 
stage and 2 stage rectifiers are designed and fabricated on copper clad sheet (FR4). Comparison of ideal and RF energy 
‘measured with rectenna at test site with cell towers is presente. 

Low series resistance Schottky diode in single stage delector is used to implement rectenna which could 
successfully power up the LCD thermometer. Although the power is not consistent for long use but system could be 
improved using super capacitor as output load of rectenna to operate low power devices. 

Finally such system could be developed to be prove effective in charging of mobile handset (primary device) by 
placing to be charged mobile handset (secondary device) very close to fully charged mobile handset and draining 
primary device energy for charging the secondary device. Higher performance can be achieved by implemented the 
Circuit in low sub micron manufacturing processes. Output voltage level can be increased using multiple stages of the 
multiplier circuit. 
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[7] ABSTRACT 


A system is disclosed for converting high frequency zero 
point electromagnetic radiation energy to сайса ener. 
Те system includes а рай of dielectric structures which are 
positioned proximal to each other end which receive inci- 
ent zero point electromagnetic radiation. The volumetric 
Sues of the structures are selected so that they resonate at 2 
frequency of the incident radiation. The volumetrie sizes of 
the structures are also slightly different so that the secondary 
radiation emitted therefrom ai resonance interfere with each 
бег producing а beat frequency radiation which is at a 
much lower frequency than that of the incident radiation and 
which is amenable t conversion to electrical energy. An 
amenna receives the beat frequency radiation. The beat 
frequency radiation from the antenna is transmitted to à 
converter via а conductor or waveguide and converted 10 
electrical energy having а desired voltage and waveform, 


14 Claims, 8 Drawing Sheets 
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1 
SYSTEM FOR CONVERTING 
ELECTROMAGNETIC RADIATION ENERGY 
TO ELECTRICAL ENERGY 


BACKGROUND OF THE INVENTION 


‘The invention relates generally to conversion of clecro- 
‘magnetic radiation energy to electrical energy, and, more 
particularly, to conversion of high frequency bandwidths of 
the spectrum of а type of radiation known as zero point 
electromagnetic radiation to electrical energy 

‘The existence of zero point electromagnetic radiation was 
discovered in 1958 by the Dutch physicist M. J, Sparnaay. 
Mz. Spamasy continued the experiments carried out by 
Hendrik В. G. Casimir in 1948 which showed the existence 
ofa force between two uncharged parallel plates which arose 
from electromagnetic radiation surrounding the plates in a 
vacuum. Mir. брату discovered that the forces acting on 
the plates arose from not only thermal radiation but also 
from another type of radiation sow known as classical 
electromagnetic zero point radiation. Mr. Spamaay deter- 
mined that not only did the zero point electromagnetic 
‘radiation exist in a vacuum but also that it persisted even at 
а temperature of absolute zero. Because it exists im a 
vacuum, zero point radiation is homogeneous and isotropic 
as well as ubiquitous, In addition, since zero point radiation 
is also invariant with respect to Lorentz transformation, the 
zero point radiation spectrum has the characteristic thal the 
intensity of the radiation at any frequency is proportional to 
the cube of that frequency. Consequently, the intensity of the 
radiation increases without limit as the frequency increases 
resulting in an infinite energy density for the radiation 
spectrum. With the introduction of the zero point radiation 
ito the classical electron theory, а vacuum at a temperature 
Of absolute zero is mo longer considered empty of all 
electromagnetic cds. Instead, the vacuum is now consid- 
cred as filed with randomly fuctuating fields having the 
тело point radiation spectrum. The special characteristics of 
the zero point radiation which are that it has a virtually 
infinite energy density and that tis ubiquitous (even present 
in outer space) make it very desirable as an energy source. 
However, because high energy densities exist at very high 
radiation frequencies and because conventional methods are 
ошу able 10 convert or extract energy effectively or eff- 
ciently only at lower frequencies at which zero point radia- 
tion has relatively low energy densities, effectively tapping 
this energy source has been believed to be unavailable using 
conventional techniques for converting clecromagnetc 
energy to clectrical or other forms of easily useable energy. 
Consequently, zero point clocttomagnctic radiation energy 
which may potentially be used to power interplanetary craft 
as well as provide for society's other heeds has remained 
‘unhamessed. 

‘There ar many types of prior ап systems which use a 
plurality of antennas t receive electromagnetic radiation 
and provide an clectrical output therefrom. An example of 
such a prior an system is disclosed in U.S. Pat. No. 3,882, 
502 to Gamara. The багага system has two antenna агас. 
tures which work in tandem and which oscillate by means of 
а motor operatively attached thereto in order to modulate the 
тийайов reflected from the antenna surfaces. The reflecting 
surfaces of the antennas are also seperated by а distance 
equal to а quarter wavelength of the incident radiation. 
However, the Gamara system does not convert the incident 
radiation to electrical current for the purpose of converting 
the incident electromagnetic radiation to another form of 
readily useable energy. In addition, the relatively large size 
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2 
ог the Camara system components make it unable to reso- 
mate at and modulate very high frequency radiation. 

‘What is therefore needed is a system which is capable of 
converting high frequency electromagnetic radiation energy 
imo another form of energy which can be more readily used 
to provide power for transportation, heating, cooling as well 
эз various other needs of society, What is also needed is such 
а system which may be used to provide energy from any 
location on earth or in space. 


SUMMARY OF THE INVENTION 


His a principle object of the present invention to provide 
system for converting electromagnetic radiation energy to 
electrical energy. 

It is another object of the present invention to provide a 
system for converting electromagnetic radiation energy hav- 
ing a high frequency to electrical energy. 

Tris another object of the present invention to provide a 
system for convening zero point electromagnetic radiation 
energy to electrical energy. 

‘Itis another object of the present invention to provide a 
system for converting electromagnetic radiation energy o 
сеанса energy which may used to provide such energy 
from any desired location on earth or in space. 

It is another object of the present invention to provide a 
system for converting electromagnetic radiation energy 10 
electrical energy having a desired waveform and voltage. 

Tt is an object of the present invention to provide a 
‘miniaturized system for converting clectromagnetic radia- 
tion energy to electrical energy in order to enhance effective 
uilizaion of high energy densities of the electromagnetic 
radiation, 

isan object of the present invention to provide a system 
for converting electromagnetic radiation energy to electrical 
energy whichis simple in constuction for cot effectiveness 
and reliability of operation. 

Essentially, the system of the present invention utilizes a 
pait of scares for receiving incident electromagnetic 
{dation which may be propagating through a vacuum or 
any other medium in which the receiving structures may be 
suitably located. The system of the present invention is 
specifically designed to convert the energy of zero point 
electromagnetic radiation; however, it may also be used to 
conver the energy of other types of electromagnetic radiar. 
tion. The receiving structures are preferably composed of 
dielectric material in order to ас and scatter the incident 
electromagnetic radiation. In addition, the receiving siruc- 
tures are of a volumetric size selected to enable the simae- 
tures to resonate at a high frequency of be incident elec- 
tromagnetic radiation based on the parameters of frequency 
of the incident radiation and propagation characteristics of 
the medium and of the receiving structures. Since zero point 
radiation has the characteristic that i energy density 
increases as its frequency increases, greater amounts of 
electromagnetic energy are available at higher frequencies. 
Consequently, the size of the structures are preferably min- 
ишлей in order to produce greater amounts of energy from 
ıa system located within a space or area of a given size. In this 
regard, he smaller the size of the receiving structures, the 
greater the amount of energy that can be produced by the 
system of the present invention. 

Atresonance, electromagnetically induced material defor 
mations of the receiving structures produce secondary fields 
of electromagnetic energy therefrom which may have ova 
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escent energy densities several times that of the incident 
radiation, The structures are of dillerent sizes so hat the 
secondary fields arising therefrom are of different frequen- 
cies, The diference in volumetrie size is very small s0 that. 
interference between the two emitted radiation felds, and 
the receiving structures at the two different frequencies 
produces a beat frequency radiation which has а much lower 
frequency than the incident radiation. The beat frequency 
radiation preferably is at a frequency which is suficienlly 
low that it may be relatively casly converted to useable 
cerca energy. In contrast, the incident zero point radia- 
tion has йв desirable high energy densities at frequencies 
"which are so high that conventional systems for converting 
the radiation to clerical energy either cannot effectively or. 
efficiently so conver the radiation energy or simply cannot 
be used to convert the radiation energy for other reasons. 

"The system of the present invention also includes an 
antenna which receives the beat frequency radiation. The 
antenna may be a conventional metallic antenna such as a 
Joop or dipole type of antenna or a rf cavity structure which 
partially encloses the receiving structures. The antenna feeds 
"be radiation energy to n electrical conductor (in the case of 
‘conventional dipole or comparable type of antenna) or to 
а waveguide (in the сше of a И cavity structum). The 
conductor or waveguide feeds the electrical current (ln the 
case of the electrical conductor) or the electromagnetic 
‘radiation (in the case of the waveguide) to a convener which 
Converts the received energy to useful electrical energy. The 
converter preferably includes а taning cireuit or comparable 
device so that сап effectively receive the beat frequency 
radiation. The converter may include a transformer o con- 
‘ver the energy to electrieal curent having a desired voltage. 
Tn addition, the converter may also include a rectifier to 
conven the energy to electrical current having a desired 
Waveform. 


[BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a plan view of the receiving structures and 
antenna of a first embodiment of the system of the present 
invention with a schematic view of the conductor and 
‘converter thereof and also showing the incident primary and 
emitted secondary electomagnete radiation. 

FIG. 28а front view of the receiving structures, antenna 
and waveguide of a second embodiment of the system ofthe 
present invention with a schematic view of the converter 
thereof and also showing the incident primary and emitted 
secondary electromagnetic radiation. 

FIG. 3 is a perspective view of the receiving structures, 
amenna and waveguide of the second embodiment shown in 
FIG. 2 with a schematic view of the converter thereof and 
also showing the incident primary and emitied secondary 
eleciromagnetic radiation. 

FIG. 4 is a front view of the substrate and a plurality of 
pais of the receiving structures and а plurality of antennas 
of a third embodiment of the system of the present invention 
With a schematic view of the conductor and converter 
thereof and also showing the incident primary and emitted 
secondary electromagnetic radiation. 

FIG. $ is a top view of some of the components of the 
third embodiment of the system of the presen invention 
showing two of the plurality of pairs of receiving sructures 
and two of the plurality of antennas mounted on the sub- 
sra. 

FIG. 6 is a diagram of a receiving structure of the system 
ofthe present invention showing an incident electromag: 


4 
netic plane wave impinging on the receiving structure and 
illustrating the directions of the electric and magnetic field 
secto thereof. 

FIG. 7 is a diagram of a spherical coordinate system as 
sed in the formulas utilized їп the system of the present 

FIG. 8 is а graph showing an imaginary p parameter 
plowed against a real p parameter illustrating the values 
thereof at resonance as well as vales thereof at other than 

FIG. 9 is a graph showing а portion of the graphical 
representation shown in FIG. $ illustrating the real and 
imaginary р values al or near а single resonance, 


DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 


Referring 10 the drawings, а first embodiment of the 
present invention is generally designated by the numeral 10. 
‘The system 10 includes a first and second means for receiv- 
ing 12 and 14 incident electromagnetic radiation 16. The 
means for receiving 12 and 14 are preferably a pair of 
Spherical structures 12 and 14 which are preferably com- 
posed of a dielectric material. Allemativly, the spheres 12 
and 14 may be cubical structures or any other suitable shape. 
"The spheres 12 and 14 may be mounted on а suitable 
foundation by any suitable mounting means (ot shown), ог 
spheres 12 and 14 may be suspended from а suitable 
foundation by any suitable suspension means (not shown). 
The spheres 12 and 14 are preferably composed of a 
dielectric material. The dielectric spheres 12 and 14 scatter 
and concentrate electromagnetic waves. At very sharply 
defined frequencies, the spheres 12 and 14 will have reso- 
mances wherein the intemal energy densities can be five 
orders of mangitude larger than the energy density of the 
incident electromagnetic fed driving the spheres 12 and 14. 
At resonance, the electromagnetic stresses, equivalent to 
pressures proportional to the energy density, can cause 
material deformation of the spheres 12 and 14 which pro- 
duce a secondary electromagnetic cl. The spheres 12 and 
14 are preferably positioned proximal to cach other, as 
shown in FIG. 1. Although the proximity of the spheres to 
‘cach other will adversely affect the resonances, the very high 
"Q's of the isolated sphere resonances results im such 
adverse affect being relatively small. However, the proxim- 
ity of the spheres 12 and 14 slows the spheres to interact 
electromechanieally which increases the magnitude of the 
Secondary radiation emitted therefrom. 

‘The electromagnetic radiation incident upon the spheres 
32 and 14 which drives the spheres о resonance is prefer- 
ably zero point radiation 16. However, other types of elec- 
tromagnetic radiation may also be used to drive the spheres 
12 and 14, if desired. 

‘The effect of а dielectric sphere such as 12 or 14 on an 
incident electromagnetic radiation such as a plane wave 
thereof is shown in FIG. 6. The plane wave propagates in the 
т axis direction and is diffracted by the sphere 12 resulting 
in scanering thereof. This scattering is commonly known a 
Mie scatesiog. The incident radiation wave has an electric 
Vector component which is linearly polarized in the x axis 
direction and a magnetic vector component which is linearly 
polarized in the y axis direction. 

‘An electromagnetic wave incident upon а structure pro- 
duces a forced oscillation of free and bound charges in synch 
with the primary electromagnetic field of the incident clec- 
tromagnetic wave, The movements of the charges produce а 
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secondary electromagnetic Seld both inside and outside the 
structure. The secondary electromagnetic radiation compris- 
ing this secondary electromagnetic held is shown in FIG. 1 
and designated by the numerals 18 and 20. An antenna 
which is shown simply as a loop antenna but may also bea. 
dipole o any oder suitable type of antenna is also shown in 
FIG. 1 and designated by the numeral 22. The nonlinear 
mutual interactions of the spheres produces interference 
between the secondary electromagnetic radiation 18 and 20 
produces a beat frequency radiation 24 which is preferably 
‘aa much lower frequency than the primary radiation 16. It 
is this beat frequency radiation 24 which is desired for 
‘conversion into electrical energy because it preferably is 
within the frequency range of rf radiation which may be 
converted into electrical energy by generally conventional 
systems. Thus, the radiation 24 received by the antenna 22 
is fed via an electrical conductor 26 to а means for convert- 
ing the beat frequency radiation 24 to electrical energy. This 
means for converting is designated by the numeral 28 and 
preferably includes a tuning capacitor 30 and a transformer 
32 and a rectifier (preferably a diode) 34, Instead of includ- 
ing the capacitor 30, transformer 32 and rectifier 34, the 
converter 28 may alternatively include an rf receiver of any 
suitable type. 

The resultant field at any point is the vector sum of the 
primary and secondary fields. For the equations that follow, 
tbe structure receiving the incident plane wave is a sphere of 
radius a having а propagation constant k, positioned in an 
infinite, homogeneous medium having a propagation con- 
stant ky, The incident plane wave propagates in the z axis 
direction and is as shown in FIG. 6. The spherical coordinate 
system used for the vector spherical wave functions is 
shown in FIG. 7. Expansion of the incident field provides 
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where E s the electric field and H is the magneti field; 
and 
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"The electric and magnetic fields of the incident wave 
апей into the sphere ie, Rea, can be similarly 
expanded: 
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IF GR) is replaced by b (cR) in the previous equa- 
tions, the functions п and 10) become m and n, The 
outgoing fields ie., Roa, are represented by: 
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where H, represents the resultant wave in the medium 
surrounding the sphere. At resonance, the values of p at 
resonance require that the a and by coefficients be infinite. 
in order to determine these values of ay" and bj, the 
boundary conditions at the sphere radius are needed. Since 
"bere must be continuity of the E and Н values at the surface, 
the following equations are used: 


Ei at 
О 
Which lead to two pairs of inhomogeneous equations: 
abra AE 
алт Thu аа. 
ГЕСИ 
1001-10 PTT 
where КМ, р-ка, Клс Ур. Spherical Bessel functions 
ofthe first kind are denoted by j, while those of the third 
kind are denoted by ha. The resulting equations are: 
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пион иа 
TENA a= XT 


Ataresonance, the denominator of either a,’ or b,” will be 
xero. Thus, p values are found using the above equations that 
correspond to a resonant combination of angular frequency 
(9) and ratis (a) for a given sphere material and given 
surrounding medium. In determining such values of p, the 
following equations are also specifically used: 


ся ant 


mote 
where p, corresponds to the sphere material. An iterative 
method preferably used to find the desired values of p at 
resonance. In calculating p utilizing the above equations for 
purposes оГ example, it was assumed that yp aA 
10 and ee 885419107 

One major roo of p wich was found has a value of 


pat 
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‘These particular values are not shown in FIG. В. However, 
‘other valves of p found using the equations sei forth herein 
are shown in FIG. 8. The peaks in FIG. 8 are the resonances, 
(One of these resonances shown fa FIG. 8 is shown in deti] 
in FIG. 9. These resonance values are shown for purposes of 
example. Other resonances also exist which have not been 
determined: thus, not all posible resonance values are 
shown in FIGS. 8 and 9. 
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Calculation of these values also allows the determination 
of a possible am combination which would have these root 
Salue. For р, € (epsilon)-e, and fy and 

poen Nass cane А 

Expressed in SI units, the sped of light e=2.99792458x10"* 
mls, If an a value of 10° m is assumed for the examples 
shown herein, then: 


pon ODIO мыл“ aan 


‘This is an example of the angular frequency required within 
"be impingent EM radiation in order to create а resonant 
situation. Examples of other resonances were indicated, and 15 
these are shown in FIG. 8, No complex-frequeney plane 
waves exist. Therefore, the calculations were made by 
‘considering only the real portion of the above root and 
scing the imaginary portion equal to zero. However, upon 
doing this, the iterative calculation procedure becomes 20 
insensitive to any root in the vicinity of the roots red 
morior. In the trative calculation procedure, initially a 
range of p values is input nto the equations. These р values 
are in the neighborhood of the prospective rook, A range of 

р values is subsequently studied to find апу imaginary pes, 25 
1р (a function of p) peaks in that range. Next, once a peak 
has been chosen, the function onder n giving the dominant fp 

is determined, This also gives а ciue as to whether the peak 

is due to a magnetic resonance (a, approaches infinity) or an 
electrical resonance (by approaches infinity). A large number 30 
of Newion-Raphson erations is preferably performed in 
order to converge upon a root p value. 

‘FIGS, 2 and 3 show a second embodiment of the present 
invention generally designated by the numeral 110. Erbodi- 
ment 110 is essentially the same as embodiment 10 except 35 
that the antenna is a rf cavity structure 122 which feeds the 
received beat frequency radiation 124 to a waveguide 126 
Embodiment 110 also preferably includes two spheres 112 
and 114 which receive the primary incident electromagnetic 
radiasion 116 and emi the secondary electromagnetic radia. 40 
tion ПВ and 120, As with the spheres 18 and 20 of 
embodiment 10, spheres 118 and 120 are preferably соп. 
posed of a dielectric material. Embodiment 110 also 
Includes converter 128, capacitor 130, transformer 132 and 
Tecifer 134 which are essentially identical to the corre- 45 
spondingly numbered elements of embodiment 10. Thee 
fore, a description of these components of embodiment 110 
will not be repeated in order to promote brevity. In addition, 
the same equations and method of calculation set fori 
shove with regard to embodiment 10 also apply to embodi- s0 
ment Therefore, their description will not he repeated in 
order to promote brevity. 

FIGS. 4 and 5 show a thin embodiment of the present 
invention generally designated by numeral 210. Embodi- 
ment 210 is essentially identical to the first embodiment 10 55 
except that the embodiment 210 includes a plurality of pairs 
218 of receiving means (spheres) 212 and 214 mounted on 
а substrate 236. The spheres 212 and 214 are thus in the form 
‘ofan array 238, The pairs 215 of the array 238 are preferably 
positioned proximal o cach other in order to maximize the «& 
amount of energy extracted from a particular area or space 
‘of a given size. Since, as set forth hereinabove, the energy 
density of the zero point radiation increases as the frequency 
of йе radiation increases, t is desirable that the spheres 
resonate at as high a bandwidth of frequencies as possible, «s 
Because the spheres 212 and 214 must be small in direct 
proportion to the wavelength of the high frequencies of the 


8 
incident electromagnetic radiation 216 at which resonance is 
desirably obtained, the spheres 212 and 214 are preferably 
"microscopic in size. Current lithographic techniques are 
capable of manufacturing such microscopically small 
spheres mounted oa a suitable substrate thereby providing a- 
Suitably miniaturized system 210. А miniaturized system 
Enhances the energy output capability of the system by 
enabling it to resonate at higher frequencies at which there 
эге correspondingly higher energy densities. Consequently, 
utilization of алау 238 im the system 210 enhances the 
maximum amount of electrical energy provided by the 
system 210. 

Lithographic techniques may be more amenable to manu- 
facturing microscopically small receiving structures 212 and 
214 which may be disc shaped, semispherical or have 
another shape other than as shown in FIGS. 4 and 5. 
Consequently, the receiving means 212 and 214 may acoord- 
ingly have such alternative shapes rather than the spherical 
shape shown in FIGS. 4 and 5. In addition, a large number 
of small spheres may be manufactured by bulk chemical 
reactions. Packing a volume with such spheres in close 
proximity could enhance the output of ener. 

Embodiment 210 also includes a plurality of antennas 222 
positioned preferably between the spheres 212 and 214 
which receive the beat frequency radiation 224 produced by 
the interference between the secondary radiation 218 and 
220, The antennas 222 are shown as loop antennas 222 but 
may be any other suitable type of antennas as well. 

Embodiment 210 has a plurality of electrical conductors 
226 which preferably include traces mounted on the sub- 
‘Strate 236 which occupies a finite volume. The electrical 
conductors 226 feed the electrical output from the antennae 
222 to a suitable converter 228 which preferably includes 
tuning capacitor 230, transformer 232 and rectifier 234, as 
‘with embodiments 10 and 110. Except as set forth above, the 
components of embodiment 210 are identical to embodiment 
10 so the detailed description of these components will not 
be repeated in order to promote brevity. In addition, the same 
equations and method of calculation set forth above for 
embodiment 10 also apply to embodiment 210. Therefore, 
the description of these equations and method of calculation 
will not be repeated in order to promote brevity. 

‘Accordingly, there has been provided, in accordance with 
the invention, a system which converts high frequency zero 
point electromagnetic radiation into electrical energy effec- 
tively and eficiendy and thus fully satisfies the objectives 
set forth above. Iis to be understood that all terms used 
herein are descriptive rather than limiting. Although the 
invention has been specifically described with regard to the 
specific embodiments set forth herein, many alternative 
embodiments, modifications and variations will be apparent 
to those skilled in the ап in light of the disclosure set forth 
herein. Accordingly, it is intended to include all such alter- 
natives, embodiments, modifications and variations that fall 
within the spirit and scope of the invention as set forth in the 
claims hereinbelow. 

Whar is claimed is: 

1.A system for converting incident electromagnetic radia- 
don energy to eleetrical energy, comprising: 

а first means for receiving incident primary electromag: 
"meli radiation, said means for receiving producing 
emitted secondary electromagnetic radiation а a first 
frequency, said first means for receiving having а first 
volumetric size selected to resonate at а frequency 
Within the frequency spectrum of the incident primary 
electromagnetic radiation in order to produce the sec. 
‘ondary cletromagnetic radiation at the first frequency 
at an enhanced energy density; 
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ıa second means for receiving the incident primary elec- 
tromagnetic radiation, sid means for receiving pro- 
ducing emitted secondary electromagnetic radiation at 
‘second frequency, the secondary radiation at the frst 
frequency and the secondary radiation at the second 
frequency interfering to produce secondary radiation at 
а lower frequency than that of the incident primary 
radiation, said second means for receiving having à 
Second Volumetric size selected to resonale at a fre- 
quency within the frequency spectrum of th incident 
primary electromagnetic radiation i order 10 produce 
the emitted secondary cleewomagnetic radiation at the 
second frequency at an enhanced energy density: 

an antenna for receiving the emitted secondary electro- 
magnetic radiation at the lower frequency, said antenna 
providing an electrical. output responsive to the sec- 
‘ondary electromagnetic radiation received; 

а convener electrically connected to said antenna for 
receiving electrical current output from said antenna 
and convening the electrical current output to electrical 
current having а desired voltage and waveform. 

2 The system of claim 1 wherein 

said first means for receiving is composed of a dilecti 
"тшен; and 

sald second means for receiving is composed of a dielec- 
irie material. 

3. The system of claim 1 wherein: 

said first means for receiving is spherical; and 

said second means for receiving is spherical. 

4. A system for for convening incident zero point elec- 
tromagnetic radiation energy to electrical energy, compris- 
ing: 

ist means for receiving incident primary zero point 
electromagnetic radiation, said means for receiving 
producing emitted secondary electromagnetic radiation. 
at a first frequency; 

second means for receiving the incident primary zero 
point electromagnetic radiation, said means for receiv- 
ing producing mue secondary electromagnetic 
radiation at a second frequency, the secondary radiation 
the first frequency and the secondary radiation at the 
second frequency interfering to produce secondary 
тайайоп at a beat Frequency which is lower than that of 
the incident primary radiation: 

an antenna for receiving the emitted secondary clecro- 
magnetic radiation at he lower frequency, said antenna 
providing an electrical output responsive 1o the sec. 
ondary electromagnetic radiation recived; 

means for transmitting the emitted secondary electromag- 
nei radiation at the beat frequency from said antenna, 
sid means for transmitting connected to said antenna; 

а convener connected to said means for transmitting for 
receiving the emitted secondary cicctromagnetic radia- 
tion at the beat frequency from said antenna and 
‘converting the same to electrical current having à 
desired voltage and waveform. 

5. The system of claim 4 wherein: 

зай first means for receiving has a first volumetric 
spherical size selected to resonate in response to the 
incident primary electromagnetic radiation in order to 
produce the secondary electromagnetic radiation at the 
first frequency at an enhanced energy density; and 

said second means for receiving has a second volumetric 
‘spherical size selected to resonate їп response to the 
incident primary electromagnetic radiation in order to 
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produce the emited secondary electromagnetic radia- 
tion at the second frequency at an enhanced energy 
densi, said fist and second volumetric sizes selected 
based оп parameters of propagation constant of said 
dist and second means for receiving, propagation con- 
sant of medium in which sad first and second means 
Tor receiving arc located and frequency of the incident 
primary electromagnetic radiation. 

6. The system of clim 8 wherein The first and second 
volumetric sizes are selected by utilizing the formulas: 


E 
ODER 


“poh 
MN = A OHARA 


m 


wherein at a resonance, the denominator of either equation 
for a or bj will be approximately zero and wherein 
Kespropagatin ‘constant of he means for receiving 
Ks-propagation constant of medium through whieh the 
incident electromagnetic radiation propagates, tis the radius 
of either means for receiving, ЗИ. Ва Np, 
з, етапі o oscillations o the ceci eld of be mh 
‘Oder, b magnitud of scito of e magnetic беа of 
the ай order, arangular freqveney of the incident сато. 
magnetic radiation, є js the permitivity of he material or 
medium and isthe permeability of the material or medium. 

7. The system of claim 6 wherein the radius of the first 
means for receiving is diferent from the radius of the second 
means for receiving, diference between the radius of sid 
fst means fr receiving and the radius of said second means 
Tor receiving selected so tha the beat борту resulting 
from the diference is a frequency which fates conver 
sion of the beat frequency elewromagnetic radiation 1o 
Electrical energy. 

& The sym of claim 4 wherein: 

ssid st means for receiving is composed of a dieti 

тше; and 

said second means for receiving is composed of a dielec- 

їс material, 

9. The sytem of claim 4 wherein: 

Seid first means for receiving is spherical: and 

‘aid second means for receiving is spherical. 

10. The system of claim 4 wherein said antenna is 
positioned generally been said frs and second means for 
тесеп, 

TL Те system of claim 4 wherein sid antenna is 109 

12. The sytem of claim 4 wherein suid antenna is a 
generally concave shell ралу enclosing sid frst and 
Second means for receiving. 

13. The system of claim 4 wherein said means for 
ceasing а wavegside, 

14 A system for for convening inciden zero point 
electromagnetic radiation своту 10 electrical energy, сот 
prising 

m 

а plurality of pairs of frst means for receiving incident 

primary zero point electromagnet radiation and sec- 
Ond means for receiving incident primary zer point 
electromagnetic radiation, said plurality of pairs of 
means for receiving mounted оп said substrate, ый 
first means for receiving producing emite secondary 
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electromagnetic radiation at а fst frequency, said 
second menns for receiving the inciden primary zero 
point elecromagnesi radiation producing етпей sec- 
ondary electromagnetic radiation at a second fre- 
quency, the secondary radiation at the first frequency 
and the secondary radiation at the second frequency 
interfering to produce secondary radiation а а beat 
frequency which is lower than that of the incident 
primary radiation, said rst means for receiving having 
a first volumetric size selected to resonate în response 
то the incident primary electromagnetic radiation in 
order to produce the secondary electromagnetic radia- 
"ion at the first frequency at an enhanced energy den- 
sity, and said second means for receiving having а 
second volumetric size selected to resonate i response 
10 the incident primary electromagnetic radiation in 
order to produce the emitted secondary electromagnetic 
radiation ш the second frequency ar an enhanced 
energy density, said first and second volumetric sizes 
Selected based on parameters of propagation constant 
of said first and second means for receiving, propaga- 
tion constant of medium in which said first and second 
means for receiving are located and frequency of the 
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incident primary electromagnetic radiation, said fint 
and second volumetric sizes being different from each 
ober: 

a plurality of antennas for receiving the emitted secondary 
‘electromagnetic radiation а the lower frequency, said 
antenna providing an output responsive to the second- 
шу electromagnetic radiation received, said plurality of 
‘antennas mounted on said substrate, each of said plu- 
rally of antennas receiving the emitted secondary 
lecromagneti radiation of one of said pairs of frst 
and second means for receiving; 

means for transmitting the emitted secondary electromag- 
‘netic radiation at the beal frequency from said antenna, 
‘suid means for transmitting connected to said plurality 
of antennas; 

а converter connected to said means for transmitting for 
receiving the emitted secondary electromagnetic radiar- 
tion at the beat frequency from said antenna and 
converting the same to electrical current having а 
desired voltage and waveform. 
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DEVICE FOR FORMING AN ENERGY FIELD 
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Abstract ~ The proposed device for forming an energy field comprises at least one collector (1) made up of a 
plurality of energy sources (2) arranged along a closed line and separated by gaps, with a central open area (6). 
The energy sources (2) are interconnected and can move in relation to each other. 


DE 3433292 
Apparatus for the directed deflection or screening of so-called earth radi: 


jon - geopathogenic zones 


Inventor: VERZICHT DES ERFINDERS AUF NENNUNG 
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Abstract -- Antennas - bar antennas, V-shaped multiple-bar antennas, spirals, in connection with tubular sleeves 
which serve as wave guides and are or may be equipped with a ground reflector to increase their effect, emit all 
around a deflecting radiation or an interference radiation in the upright position in conjunction with a directional 
reflector mounted at the top, charged by a geopathic wave field. This radiation is capable in its effective range 
of drifting or neutralising other interfering stimuli/radiation caused by further interference zones (water veins, 
eic.) In the case of interference radiation/ deflection radiation directed downwards due to a corresponding 
reflector shape there is no rod deflection above the erection site. In the case of interference radiation/deflection 
radiation directed upwards due to a corresponding reflector shape there is no rod deflection below the erection 
site. The effective range is influenced by the size of the antenna, the change thereof (interference zone crossing) 
and by the shape of the reflector screen. 


DE 3525521 
Pyramidal magnetic field device for the regulation of energy disturbances in the human body or for the 
‘continuous material recoves 


Inventor: KAUSCH OTTO 
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Abstract -- The device comprises, for example, a pyramid of dielectric material having the dimensions, as true. 
to scale as possible, of the Cheops pyramid and in a size corresponding to the use to which it is put. The 
collector effect of the pyramid, one edge of which is to be aligned to magnetic north, bundles the positive pole 
energy of the magnetic earth field in the energy core of the device. As in a mirror image, "reflected" force fields 
with negative energy result above and below the pyramid. a) By appropriately positioning a person in, above ог 
underneath the pyramid itis possible to supply the bundled energy resulting from the collector effect of the 
pyramid to the person in order to balance out energy disturbances of the body. b) If the subject-matter of the 
application is used for the continuous automatic material recovery a pyramid of appropriate size is to be fitted 
over the metal part (e.g, bearing) in such a way that the part is located within the energy core of the pyramid and 
the pyramid is aligned to the direction of magnetic north/south. 


DE 3823178 
Device for collecting and selectively transmitting programmed radiesth 
particular, to the human body. 


Шу. measurable radiation, in 


Inventor: NEMITZ MANFRIED 
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Abstract -- The invention relates to a device for collecting and selectively transmitting programmed 
radiesthetically measurable radiation, in particular, to the human body. The device comprises three or four 
functional clements which are connected to one another, namely a pyramid-shaped body as a radiation collector, 
а vessel serving as radiation transmitter and a tubular radiation injector and, if appropriate, a radiation adapter. 


Device for accruing cosmobiological energy 


Inventor: RUDHARDT, ELFRIEDE, 8960 KEMPTEN, DE 
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Abstract - A hollow body (10) in the form of a regular pyramid with a square base has an outer attachment 
(18) along its one bottom edge (14), on which attachment а magnetic compass (20) is secured, a marking (24; 
25), provided on the attachment (18), lying with the compass axis in a plane which is parallel to one pair of 
bottom edges (14) and at right angles to the other pair of bottom edges. The hollow body (10) can be moved 
quickly and accurately into a position in which two parallel bottom edges (14; 16) are aligned in the earth's 
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North-South direction. In this position, the hollow pyramid is able to accrue cosmobiological energy and to 
supply it to objects situated therein. 


EP 0838208 
DEVICE FOR TREATING AN ORGANISM WITH ENERGY 


Inventor: DENISOV STANISLAV GEORGIEVICH [RU] ; ATAEV DZHAVANSHIR ISMAIL OGLY 
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Abstract -- Device by energetics affect to bio-object contains wire which is fixed on a substrate as open-ended 
space spiraling curve, and wire, is representing by not crossing coils, is located in spiral form, and the device is 
supplied by the clement for regulation of intensity by affect, this element executed as closed electro- 
conductivity contour, which is located with possibility to change its position concerning space spiral-graphic 
curve. Space spiral-graphic curve can be ellepes -graphic form, and closed contour - form curve, located with а 
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opportunity of turn and linear moving concerning space spiral-graphic curve, The wire can be executed as 
electro-conductiving cover, which is make up dielectric material. The device can be supplied having by bio- 
energetics activity chemical elements such as tellurium, lanthanum, gadolinium, bismuth and ete., which are 
located in a zone of wire arrangement; The way of valuation at efficiency device's work by energetic affect to 
bio-object is concluded to measure conductivity of biologic active points by Foll's method at ten main points on 
each foot and brush before and after affect, to determine for each points its deviation from given significance, 
which is accepted 50+2 scale points of the device, thus repeated measurements conductivity make after period 
of time, equal 1, 24 or 48 hours, and the efficiency by affect is evaluate at size of deviations conductivity is 
received by results its measurement after effect, do not exceeding 40% from size of deviations conductivity, 
received by results of its measurement before the affect. 


EP 0673185 
Device for improving the effi ines 


Inventor: BERGMANN HERMANN 
EC: HOSF7/00 


‘The device has a plate (1) provided with a number of pyramids (2), with a pin (4) positioned centrally under the 
peak of each pyramid, supported by an electrically-conductive collector plate (3). A pair of electrical leads (5,6) 
extend between the collector plate and the fuel feed for the i.c. engine, or the engine block, or between the 
collector plate and the electric motor leads, or the electric motor housing. Pref. the individual pyramids are 
made of Cu sheet and arranged in a matrix with eight pyramids in each direction. Magnets may be inserted in 
the leads between the collector plate and the i.c. engine or electric motor. 


WO 9420702 
DEVICE FOR CONVEYING DAMP OR SALTS 


Inventor: MOHORN WILHELM 
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Abstract — In a device for conveying damp or salts, e.g., to dry masonry, with at least one electrical conductor 
‘wound into a coil (100) and fitted in a housing, the winding diameter of the coil (100) diminishes spirally from 
опе end to the other. Here the distance between the windings of a spiral or wedge-spiral coil (100) and the coil 
axis in the inward direction is 40 to 60 % smaller on cach full revolution than the previous distance. On average, 
therefore, this gives: for the spiral radius measured at 90 DEG : R'l = R1-R2/4; at 180 DEG : R"l = RI-R2/2; at 
270 DEG : RI = R1-R2x3/4; at 360 DEG : R2 = R1/2. 
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Device sensing telluric and cosmic wi 


and inhibiting their effects 


Inventor: DUPIN JACQUES 


Abstract 


- Device ensuring physiological protection against the harmful effects of telluric and cosmic waves. 
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The invention is constituted by one or several oscillating circuits formed of rings associated with a bar parallel 
to their plane and extending on either side, the said device being placed horizontally oriented northwards. It is in 
this way that the device can comprise the rings 1 to 5 centred, side by side, on a single bar 6 or concentric 
according to 7 to 10 associated with the bar 11, their effect differing in power according to the disposition 
adopted. The invention can be used to increase physiological comfort and to improve health. 


GB 1077765 
Device for affecting the growth or properties of organic or mineral bodies 


Inventor: ROBERT ANFOSSO 


Abstract -- A device said to stimulate plants, or animal or mineral bodies, comprises one or more arcuate or 
bent member 3 of an electrically conductive material supported on an electrically insulating member 2 of 
ebonite or a synthetic plastics material. An animal or mineral body being treated may be positioned on an 
earthed plate, The effect is said to be improved if the member 3 is directed to the East. 
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The invention has for its object to counteract the negative influence of biologically active fields on 
living organisms and provides for this purpose a device for neutralizing such fields, said device comprising an 
electrically conductive strip or wire having an earth connection at the middle, said strip or wire being located 
substantially in one plane and being constructed in the form of a ring symmetrical to the middle, whilst the ends 
of the strip or wire are spaced by a small distance. 


WO 0240859. 
SYSTEM AND METHOD FOR GENERATING A RIGHT TORSION FIELD. 


Inventor: PAVLENKO ANATOLIY R [UA] ; PAVLENKO OLEXANDER 
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Abstract -- A device for generating a right torsion field having an outer body, a salt solution, and ring. The ring 
generates a first right torsion field. The ring and the salt solution are disposed within the outer such that а 
portion of the first right torsion field propagates through the salt solution.; A device for generating a right 
torsion field (43) having an outer body (10), a salt solution, and a ring (31, 32, 33). The ring (31, 32, 33) 
generates a first right torsion field (41). The ring (31, 32, 33) and the salt solution are disposed within the outer 
body (10) such that a portion of the first right torsion field (41) propagates through the salt solution. 


FR 1260006 
Emetteur de radiations calculées 


Inventor: BIENBOIRE GUY-EDOUARD-GABRIEL 


US 5449376 
System and method for producing highly amplified radio signals for feedback into the human body 


Inventor: CALLAHAN PHILIP 


Abstract - The present invention includes an apparatus and method for generating, duplicating, and 
transmitting biophotonic radio frequencies that propagate along the atmospheric boundary layer of the human. 
skin and the earth's atmosphere, These biophotonic radio frequencies are applied to a human patient for 
therapeutic purposes, This function is realized with the use of a series of oscillators (i.e., electronic function 
generators) designed to produce modulated or unmodulated sine and square wave photons. The oscillators are 
further adapted to emit the modulated or unmodulated sine and square wave photons from a dielectric or metal 
antenna built as loops into the walls of a diamagnetic-paramagnetic chamber, When a person is seated in the. 
chamber, the photons of energy from the waves generated along the loop antenna penetrate the human body and 
provide a variety of therapeutic benefits. Among these therapeutic benefits are relief of rheumatic muscular 
pain, slowing the metabolism, increasing the efficiency of the immune system, eliminating certain 
psychosomatic ailments, and suppressing cancer. 


DEVICE FOR PROTECTION AGAINST THE BIOLOGICAL EFFECTS OF ELECTROMAGNETIC 
NON-IONISING RADIATIONS, PARTICULARLY THOSE EMITTED BY VDU EQUIPMENT. 


Inventor: FILLION-ROBIN MAURICE SERGE 
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Resonators eliminating the harmful effects on living beings from electromagn 


Inventor: SURBECK JACQUES, 
EC: HOSFT/00 
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Electromotive power generator for therapeu! 


Inventor: RAMOS FERNANDEZ FELICISIMO 


Device for the treatment of living beings and plants 


lid energy 
Inventor: OEHME RAINER 
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Abstract -- In a device for the treatment of living beings and plants with pyramidal energy, the energy is picked 
up on energy pick-up lines (12, 13), which are arranged electrically separate along the four edges of the pyramid 
(6). Since the emission of energy is particularly strong along the pyramid edges, a particularly large amount of 
energy can be picked up by energy pick-up lines (12, 13) of this type. Such energy pick-up lines (12, 13) are 
considerably cheaper to produce, 


FR 2618076 
Device for emitting beneficial wave forms 


Inventor: BOURGOUIN DOMINIQUE [FR] ; DACIER CHRISTOPHE 


Abstract -- The invention relates to a device allowing the emission of wave forms which are beneficial for all 
living things. It consists of a set of geometrical shapes whose arrangement generates a symbolic application and 
gives rise to the appearance of powerful emissions which are beneficial for all living beings, The device 
according to the invention is in particular intended for creating a beneficial vibrational field. 


Cited documents: FR2329089 // FR2554354 // FR1584210 // FR2421531 
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Ambience harmoniser consisting of a cube surmounted by three hes 
vertical axis 
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heres which can move around a 


Inventor: BABONNEAU BERNARD 
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Abstract -- Device for harmonising a location. The invention relates to a device for obtaining or re-establishing 
‘maximum vibrational harmony of a location, It consists of a cube 1 surmounted by three hemispheres 2 which 
сап move around a vertical axis 3. Twenty-four "runes" 4 are pyrographed on each hemisphere. The device 
according to the invention is intended in particular for general harmonisation working towards maintaining 
plants, animals and human beings in "good health” in the place in which they live. 


FR 930466 
Method and apparatus for the processing of fluid bı 


Inventor: PEQUIGNOT MICHEL. 
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Collecting and use of the cosmic rays 


Inventor: LARONZE JEAN-ANDRE 


DE 2457792 
TECHNISCHE ANORDNUNGEN 


Inventor: HANSCHMANN HORST 
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Construction of arrangements and technical apparatus among other things for the degradation of cancer cells. 


DE 8535780 
Probe 


Inventor: HANS BRUEGEMANN GMBH 
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Such probes with body electrode are known and come before all things for therapeutic purposes to the use. A 
known therapy procedure plans it to strengthen the bio alternating field in one, detected of the body of an 
patient with an acceptance probe, the probe downstream metre to diagnose and provide feeding back with the 
calculated complement either over the same acceptance probe or over an other particular 


DE 2559383 
Method & Apparatus for Programming of Cel 


Inventor: HANSCHMANN HORST 
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Protective aj 


Inventor: ARENS CARL [DE] ; SCHMIDT PAUL 
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Abstract 


Apparatus for protecting living organisms against geo-biological radiation comprises a series of 
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layers of spaced apart electrically conducting metal rods 9. The rods in each layer are parallel to each other and 
are held in an electrically insulating holder member 1-4 of plastics material, The members 1 to 4 are clamped 
together by a knob 8 on a rod 5 which is screwed into a pedestal 7. The rods in adjacent layers are shown at 90 
degrees to each other, but this angle can be adjusted by loosening the rod 5, turning the holder members and 
then tightening the rod again. 


Also published as: FR2523850 // DES208300 // CH658790. 
Cited documents: DE3036085 // GB1077765 


DE 7143603 
Shielding Equipment. 


Inventor: АМ 


LEJ 


The invention relates to shielding equipment to weaken electrical radiation, caused from shafts by running water 
in the earth and variations of the earth's magnetic field, furthermore wave gate zones and other effects of other 
origins. 


CH 145271 
Mechanism to Collect Telluric Ei 
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Inventor: EDUARD HART 


in of the effects of electromagnetic fields within open 
areas and/or volumes 


Inventor: CICCOLO ENZA 
Cited documents: GB385987 // DE3543765 // DE3433292 //DE4009003 


Abstract -- Device for neutralizing the effects of electromagnetic fields inside areas and/volumes in which said 
fields occur, consisting of a pyramid (1) having as its base a rhombus (2), the greater diagonal (D1) and smaller 
diagonal (42) of which are respectively of a length such as to give rise to a so-called golden ratio D1/d2, and 
also of a height (h) such as to give rise to a ratio h/D1 also of the golden type, there also being provided at least 
опе pair of arms (3) and (4) respectively parallel to the greater diagonal (D1) and to the smaller diagonal (42) 
and respectively joining pairs of opposite edges (12,Ic, Ib.1d) of the pyramid (1), said arms (3.4) supporting in 
the region of said edges respective containers (3N,38 AE AW) designed to contain a predetermined quantity of a 
liquid and intersecting in the region of a further, central, container (5) arranged along the height of the pyramid. 
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WO 9212761 
DEVICE FOR ACCELERATING GROWTH 


Inventor: KOLAR GABOR 


1 5 
Fig. 4 


Abstract -- The invention relates to a device for promoting and accelerating growth in human beings and 
animals and for accelerating the recovery of human beings and animals following illness and injury and to 
support healing processes. It consists of a combination of at least two of the items below, possibly with suitably 
selected intermediate components: a) pyramids with at least hexagonal bases; b) truncated pyramid with at least 
hexagonal base and summit surface; c) cylinders; d) tapered domes; e) truncated tapered domes; f) toroidal 
section; g) paraboloid region or cap; В) ellipsoid region or cap (9, 10); i) ridged band (11) on the surface of one 
of items а) to h), which may be of various shapes. Two items of the same group with differing dimensions may 
also be combined, with the proviso that, if only one of items a) to h) is combined with item i), there are at least 
six items i) 


Also published as: JP5505332 // HU66203 // EP0S22117 //AU1176492 // АТЗ97618 
Cited documents: EPO302192 // ЕР0229874 // FR2329089 // FR2572289 // FR2591494 


WO 2006070: 
DEVICE TO TRANSFER BIOLOGICAL ENERGY 


NTO BIOMECHANICAL ENERGY 


Inventor: AKSZIONOVICS IGOR VASZILJEVICS 
Also published as: RU2007129006 // HU0402686 // EP1861163 
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Abstract -- The invention relates to a device realises the transformation of biological energy into biomechanical 
energy in the form of a geometric body. The characteristic feature of the invention is that it contains a number of 
pyramids or cones inserted into one another at their points or bases which form a unified geometric form, with a 
common space inside them, which may stand empty or be filled with organic or inorganic material, which may 
have any form, colour or extent, what is more the extent and form of the internal volume may be changed and 
regulated, the structure itself may be made of organic or inorganic material. 


'-COSMIC ENERG: 


Inventor: DODONOV BORIS PETROVICH [RU] ; DODONOV ROMAN BORISOVICH 
AKTSIONERNOE OBSCHESTVO ZAKRYT [RU] ; DODONOV BORIS PETROVICH [RU] (+1) 
‘Also published as: AU2517692. 
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Abstract -- The device (1) comprises a body (2) with a cavity in its central area having the form of a linear 
channel (3) and connecting with the surrounding space by an inlet opening (4). The lateral wall (5) of the body 
(2) is provided with at least one linear tangential channel (6) connecting by an outlet opening (8) with the linear 
channel (3) and by an inlet opening (7) with the surrounding space. The longitudinal axis of the tangential 
channel (6) is situated in a cross-sectional plane of the channel (3). 


DE 3826890 


Inventor: KEPPELER MANFRED 
EC: BOID9/00 
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Abstract -- The invention includes a method for influencing the degree of order of an inorganic or organic 
system by using the change, occurring in the active region of a hollow pyramid, in the sub-region of the 
terrestial magnetic field otherwise prevailing there, by directing the terrestial magnetic subfield to at least one 
hollow pyramid face, which is inclined essentially at the local inclination angle, is aligned together with the 
inclination plane with the magnetic north-south direction and is formed from diamagnetic material, on to the 
system, which is preferably brought into the interior, below or in the immediate vicinity of the pyrami 
exposing the system to the influence of the pyramid in essence over the duration of its natural development 
time. In addition, the invention includes a hollow pyramid for carrying out this method, in which at least one 
pyramid face is inclined at the inclination angle which is decisive for the application site, and at least this 
pyramid face consists of diamagnetic material having а volumetric susceptibility below -15. The hollow 
pyramid preferably consists of brass, zinc, silver, bismuth, graphite or ytterbium with in each case a volumetric 
susceptibility of below -15, or else of an alloy or composition of these materials, The method according to the 
invention is suitable for improving the formation of crystals in solutions, cultivating microorganisms 
(microbes), improving the germination of seeds. 


Inventor: OEHME RAINER 
Also published as: DE3630523 
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Abstract -- A conductor (2) runs externally over a pyramid (1) in the form of a conical spiral. Its outgoing 
conductor part (4) is passed over the apex of the pyramid (1). The conductor (2) consists either of an electrical 
conductor or alternatively of a tubular body through which a medium to be treated can be passed. Using such a 
conductor (2) as an energy absorbing device, the complete vibration spectrum of the pyramid (1) can be 
detected 


EP 0287687 


Device for the treatment of living beings and plants by pyramidal energy 


Inventor: OEHME RAINER 
EC: A23L326; A6INI/04 


> 


Fat 


Abstract ~ Pyramidal energy is taken from a pyramid (6) Бу means of a vibration pick-up applied to it from 
above. Lines (13, 14) are guided down from this vibration pick-up (10) along an edge of the pyramid (6) and 
convey the picked-up energy to an upper and lower chakra electrode (8, 9), which are arranged on a support (7) 


Inventor: PALM HUBERT DR MED 
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Abstract -- The protective effect and healing action of the device for all life is based on its qualitative. 
biological and structural equivalence to the harmonical system of the cosmos and especially, according to 
Kepler, of the solar system. Its construction starts from the assumption of all high religions and high cultures 
that the good part of the cosmos as a whole - as creation of God - and therefore with all its parts is an integral 
unit of life. Harmonic equipment that bears a qualitative structural resemblence to life and, in particular, is 
capable of electromagnetic vibrations, must therefore process biologically the same cosmic life forces as it has 
to transmit inductively, which experience shows occur everywhere in the cosmos, especially in the form of 
vibrations. 


DE 3530841 
Chakra electrode 


Inventor: OEHME RAINER. 
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" siehe Blatt 2 
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System for protection against the physiological effects of electromagnetic fields 


RAZE ETIENNE [FR] 


Abstract -- System intended for protecting living beings against the physiological effects of electromagnetic 
fields, characterised in that it is composed of at least two devices each consisting of a casing, on the bottom of 
which there are disposed at least a first bar made of a magnetisable material and at least one second bar made of 
a material which is non-magnetisable but which has a high coefficient of conductivity, these bars being disposed 
without touching each other in an open angular pattern, the remaining volume of the casing being filled with 
ferrite particles dispersed within a dry, inert microionised powder, and agglomerated using an inert binder, these 
devices being subjected before use to an activation treatment consisting in passing them through at least one 
pair of electromagnetic fields with inverted orientations; the said devices together defining a protective sereen 
situated in the space which separates them. 


ER 2572289 
Device having the ability to cure certain cancers 


LEMBEYE CHARLES [FR] 
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Abstract -- The invention relates to a device which has the ability to transmit an energy flux which cures 
certain cancers. This device consists of twelve hemispheres made of hard wood pierced with a hole 1 and 
threaded on a leather thong 2. A leather washer 3 is placed under the stack thus constituted. 


CA 2043936 
Device for accumulation, amplification and local direction of the positive cosmic energy 


Inventor: STOIANOVIC BRANISLAV 
‘Also published as: 
EPO460670 // AU7819491 
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Abstract -- The novelty about the device for accumulation, amplification and local direction of the positive 
cosmic energy is that between the V-shaped arms (11) of the support (1) there is anothed V-shaped piece (2) 
which is fixed tightly by its arms (21) between the convexity (16) and a semi-cylindrical convexity (13) on the 
arms (11). At the end of the arms (11) there are cylindrical convexities (11) over which there is a convexity (12) 
at the angle of 90 degrees in relation to the longitudinal axis of the cylindrical convexities (117). At the end of 
convexities (11) there is а cylindrical convexity (13).; On the outer surface of arms (11) there are three holes 
(15) on each side, respectively, and spherical convexities (14) around them, and two hemispherical convexities 
(16) on each side, respectively, next to them, whereas on arms (21) of the piece (2) there are three holes (24) on 
each side, lined with convexities (23) and there are two hemispherical convexities (22) on the outer surface of 
each side, as well as two hemispherical convexities (25) on the inner surface of the arms (21). 


EP 0296142 
Device to counterbalance the surrounding electromagnetic radi 


Inventor: DECKERS FRANCOIS 


WO 9526215 
Method of Immunomodulation of the non-specific reactivity of an animal organism 


GB 1496582 
Reabsorption Enhancement Chamber 


Inventor(s): SACHER FRANCES VON 
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FR 48135 
Emetteurs d'ondes permettant de ranimer ou de transporter les ondes émises par les corps de la nature 


Inventor: TURENNE LOUIS 
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ANORDNUNG ZUR ABSCHIRMUNG ODER ZUR NEUTRALISIERUNG VON FELDSTOERUNGEN 


Inventor: JAKOB W F STAENGLE [DE] 


трлн reresearch comvradesthpstradisthpathim. aur 


D 


Radosthosia patents 


m 
0 
3 
£ 
4 
+ 
d 5 
A 
3 
РАРИТЕТ А о 
468.4 
FR 485045 


р.н reresearch comvradesthpstadisthpat іт 


No title available 


a207 


D 


Radosthosia patents 


DE 3320510 


Radiation switch for radiation deflection and irradiation 


Inventor: VOELKNER KARL HEINZ [DE] 
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Abstract 


~ Radiation switch for radiation defle 
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for radiation deflection and irradiation. The patent specification for which a patent is applied is the 
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tion are suitable for preventing ve; 


with a 50 cm long golden chain on which a golden ring 
radiation intensity starts at a pendulum deflection of 1 em which leads absolutely to death of the 
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sult of my many years of research into environmentally harmful radiation returning to the 
sun. In fairly high concentration it is visible as livid-coloured light having a frequency of 40,000 mm. 
Livid radiation reflectors are produced and assembled by the industry over an uncontrolled, immense 
area. When used conscientiously and in a controlled manner, the switches and probes listed in the patent 
tion damage to man, animals, trees and plants. Measurable: 


threaded, shortened to 25 em. The harmful 
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vegetation. Optically: photo/video: falsification of the spectral colours by superposition of the livid light. 
This livid radiation knows no obstacles. It can only be prevented by application and extension by experts 
of the law governing radiation protection. 


WO 0218007 
METHOD FOR PROTECTING A HUMAN BEING FROM THE ACTION OF A SPIN FIELD 
(RADIATION) HAVING LEFT POLARISATION OF SPACE 


Inventor: ORLOV IGOR IVANOVICH [UA] ; BACHISHEV GORCHMA NURY-OGLY 


Abstract - The invention relates to medical equipment which is directed at neutralising damaging effects 
produced by data display devices, more specifically terminal display devices, TV sets ete, and can be 
used for video devices, computers and power devices. Said invention can be also used for protecting 
against the negative effects of geopathogenic zones and geobiological systems. The inventive method is 
based on an additional field (radiation) having the opposite direction of a spin polarisation within the 
volume of the field. Said field is produced by the data display device. In addition, a supplementary 
compensating spin field having a right polarisation of environmental space is created with the aid of a 
physical vacuum polariser having a right polarisation which is based on the effect of prepolarisation of 
the polarisers substance. The inventive device comprises a compensating element embodied in the form 
of at least two coaxial sockets which are arranged on a common base. The internal socket has the lower of 
the dimensions d of the cross section thereof, which is equal to d> 0,5 Н, where Н represents the height of 
the socket. Said coaxial sockets have the cross section chosen from a range consisting of a polygon with 
the side number thereof m >= 3, a circle, a rotary body having an arbitrary shape and the combination of 
said figures. The walls of the sockets are embodied in such a way that they are sharp-edged on the side of 
the free ends thereof. 


WO 9632192 
DEVICE FOR INFLUENCING THE STRUCTURE OF MATERIAL OBJECTS 


Inventor: UVAROV VLADIMIR VASILIEVICH 
UVAROV VLADIMIR VASILIEVICH [RU] 
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Abstract --The technical problem addressed by the invention is that of enhancing an influence on 
material objects. To enhance a positive influence on material objects, regular rectangular pyramids are 
proposed, made from a dielectric material and set up in such a way that each of the side facets is aligned 
with the directions of the horizon, while the geometrical shape of the pyramid is determined by a ratio of 
the base sides to the pyramid height expressed as follows: A = 1.572302...H or A = 0.485868...H, wherein 


А is the base side of the regular rectangular pyramid and Н is the height of the regular rectangular 
pyramid. 
WO 9319579 
METHOD AND DEVICE FOR INFLUENCING AN OBJECT AND APPARATUS USING 
SAID DEVICE 


Inventor: KARP YULY SEMENOVICH 
Also published as: WO9319579 // EP0646392 // EP0646392 // AU3098692 


Abstract -- A method for influencing an object participating in a technological process consists in 
directing an external energy on an intermediate element which changes its functional state and influences 
the object participating in the technological process, and the influence is formed as a secondary radiation 
which is interconnected with the external energy and which is generated from the substance contained in 
the material of the intermediate clement. The formation of the secondary radiation flow with desired 
parameters is effected by periodical variation of the vector of anisotropy of the substance of the 
intermediate element and the thus formed flow of the secondary radiation is directed on the object; The 
device comprises an external energy source (2) and an intermediate element (3) capable of generating an 
influence in the form of secondary radiation matching with the external energy from the source (2) and 
resulting from the periodical change of the vector of anisotropy of the substance contained in the material 
of the intermediate element (3). The device is used as apparatus for programmed stimulation of self- 
regulation of biological objects for correction of their functional stat. 


DE 3320518 
Device for changing radiesthetically measurable fields 


Inventor: SCHWEITZER PAUL DR 
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Abstract -- The invention relates to a device for changing radiesthetically measurable fields with the 
object of avoiding the pathogenic effects of their biologically active regions, the so-called irritant zones. 
‘These fields are mainly caused by underground water veins. However, they are also found in space 
lattice-like structures, the so-called lattice systems incident from the atmosphere. All the measures and 
devices known to date for attenuating or eliminating the effect of the irritant zones have shortcomings or 
disadvantages. As а rule, they are ineffective with regard to the particularly dangerous crossing region of 
the irritant zones, or they detect only individual frequencies and must be adjusted with the risk of 
inefficacy due to maladjustment. The invention is based on the object of creating a device for changing 
radiesthetically measurable fields which avoids the aforesaid disadvantages. This object is achieved using 
а pyramidal body in that one or more elements, c.g. another pyramidal body, or an element which is 
resonant in the microwave range, e.g. a spiral, or a homeopathic preparation, is arranged within or 
directly underneath this body. 
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An FM Crystal Set 


Updated 2010-11-28: 


Since this page was first posted in June 2010, I have made a number of 
improvements to the receiver described below. I've also received a few 
requests for additional information. In reviewing this page, I realized that it 
was long overdue for an update. The original information is unchanged. 
The updated information appears at the bottom of the page. 


Introduction 


Crystal sets-totally passive receivers without any amplification-have been 
popular for many years, The vast majority of them are designed and built 
for the Medium Wave band, 530 to 1700 kHz. However, there have also 
been some built for the shortwave bands, and occasionally some for the FM 
band (88 to 108 MHz). 


Having several local powerful FM stations, I'd occasionally noticed that I 
was picking up FM on a medium wave crystal set. Considering that there 
was a strong enough signal to receive FM when it wasn't wanted, it should 
be possible to build a receiver to pick up the signal intentionally. 


Most FM crystal sets use slope detection. That is, they are tuned slightly off 
the centre frequency of the station, and as the frequency modulated carrier 
moves in and out of the receiver's resonant frequency, an audio signal 
approximating the original modulation is produced. True FM detection 
requires a frequency discriminator circuit, and the complexity generally 
makes it unsuitable for a passive receiver. I'm only aware of one such 
project. It was designed and built by Edward Richley, and was written up in 
the Xtal Set Society Newsletter, January and March 1996, In order to 
achieve the high Q required, the circuit used a coaxial resonator constructed 
from 2 inch copper pipe. It was ingenious in that, while most FM 
discriminators have two tuned circuits, this one only required a single tuned 


tp:llelecironbunkercalabIFMCrystalSet him va 


лао 


An FM cyt set 
circuit. This was an important feature, because trying to adjust two tuned 
circuits when tuning to different stations, would be extremely difficult, if 
not impossible. 


Туе redrawn the Richley circuit here: 


8pF xi 


T3 
| 
lc = 
С а 7 
pr 
п | 2 
E COAXIAL RESONATOR 
T2 
PHONES 
= 3 с 
| | 3 | | 
COAXIAL RESONATOR Ү1: 
CENTRE CONDUCTOR: COPPER TUBING 0.5" DIAMETER, 25.5" LONG; 
SHIELD: COPPER PIPE 2" DIAMETER, 29.5" LONG; 
SUNG. BY MEANS OF MOVADLE SLUG’ IN TOP OF RESONATOR; 
L1 E їгїт SINGLE TURN WIRE LOOPS 2078" LONG X 0.3. WIDE MOUNTED 


AT BASE END OF RESONATOR ON OPPOSITE SIDES OF CENTRE 
CONDUCTOR. 


А very brief description of the circuit follows, For а more thorough 
discussion, please refer to the original newsletter articles. 


As described in the diagram notes, the resonator is constructed from a two 
foot piece of 2 inch diameter copper pipe, with a centre conductor of 1/2 
inch copper pipe. The resonator is designed for an unloaded Q of 2000, and 
a loaded Q of about 500, which is required for acceptable selectivity. FM 
channel bandwidth is 200 kHz, or 0.2 MHz, Therefore, at a frequency of 
100 MHz, required О will be 100/0.2=500. 


Transformers ТІ, T2, and T3 are made from standard 300:75 ohm baluns 
which are included in the kit of parts that come with virtually every new 
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television or radio. T1 is used unmodified. T2 is rewound as 1:3 
autotransformer. T3 has a two turn primary and a two turn secondary. 
Transformer T1 converts the incoming unbalanced signal to a balanced 
signal which then feeds T2 and T3. The secondary of T3 is loosely coupled 
via the 8 pF capacitors to the resonator coupling loops, which develop a 
90° phase shifted signal due to the normal behaviour of a coupled circuit at 
resonance. The secondary of T2 is connected to the common point between 
the diodes. This signal is 180° out of phase with the incoming RF. Hence, 
there are quadrature signals applied across the diodes which act as a 
synchronous detector. As the frequency modulated radio carrier moves 
above and below the resonant frequency, the phase shift varies above and 
below 90°. The detector converts this phase shift into an audio frequency 
signal which matches the original audio source. 


Initially, I planned to build a copy of this receiver, but after doing a bit of 
research, I concluded that a helical resonator would be more practical at 
these frequencies. My new plan was to duplicate this circuit, except that I 
would substitute a helical resonator for the coaxial resonator. 


The first step then was to design a helical resonator with an unloaded Q of 
2000 at a resonant frequency of 110 MHz, the top of the FM band. Using 
standard helical resonator design 
formula, the resulting resonator 
has an inner coil constructed 
from 4.3 turns of 9.5mm (3/8") 
copper tubing. Coil outside 
diameter is 65mm (2.6"), and coil 
length is 84mm (3.3"). 


The shield is constructed from 
copper sheet, and is 84mm (3.3") 
square by 200mm (8") long. It is 
housed inside a wood enclosure 
for rigidity, The shield is about 2" longer than required to allow room for 
coupling loops at the bottom, and for a tuning assembly at the top. The 
photo to the right shows the shield parts prior to assembly. The tuning 
mechanism is a small plate attached to a length of brass tubing which runs 
through the end cap, The rod is moved in and out by means of a screw. This 
changes the fringing capacitance at the open end of the coil. The closer the 
plate is to the coil, the lower the resonant frequency. The next photo shows 
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the top cap with tuning 
mechanism assembled, The tubing 
has a square cross section to 
prevent the assembly from 
turning. It slides inside a slightly 
larger piece of square tubing. This 
type of tubing is available at 
hobby shops and comes in a range 
of sizes suitable for close sliding 
fits. The coil and the inside of the 
shield were polished to remove а 


oxidization, and hence maximize 
Q. The partially assembled 
resonator is shown in the next two 
photos. The photo on the left is of 
the top end, and the photo on the 


e 4 right is of the bottom end. 


The next photo shows the top cap installed and the exterior part of the 
tuning mechanism: 
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I decided that for initial testing, it would be best to keep thin 
use a slope detector circuit, This is shown in the following s 
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HELICAL RESONATOR Yl: 

COPPER TUBING 9.5mm (3/8") 

4.3 TURNS 

OUTSIDE DIAMETER (Sam 

COIL LENGTH 84mm 

SHIELD SIZE 85ma SQUARE X 198mm HIGH 

TUNING BY MEANS OF MOVABLE END PLATE IN TOP OF 
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The RF and detector coupling loops are blue hook-up wire. The little 
postage stamp sized circuit board is a low power headphone amplifier 

which was used in conjunction with my relatively insensitive headphones to 
make testing a bit more painless. The initial working set-up is shown below: 
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Reception was fairly good. The signal was weak using my piezo phones 
without any amplification. So, I connected in the headphone amplifier, and 
did all the remaining testing with it. Selectivity was very good. However, 1 
don't have any easy means to measure the Q. I found that I could easily pick 
either side of a station's centre frequency for detection, and if I tuned dead 
centre, the signal became very distorted, That leads me to believe that the Q 
is very high, I couldn't get that kind of precision with earlier experimental 
sets which used a coil/capacitor tuned circuit, 


So with that bit of success, I started thinking about making a true 
discriminator, As mentioned above, I had intended to duplicate Ed Richley's 
circuit except that the coaxial resonator would be replaced with the helical 
one. However, after reviewing the original circuit, I concluded that two of 
the transformers could be eliminated. The first transformer is a balun to 
convert from an unbalanced RF signal from the antenna to a balanced one. 
Since I intended to use a dipole antenna, this was unnecessary. 


Rather than excite the resonator via coupling loops through the small 
capacitors, I decided to drive the resonator directly at a tap near the ground 
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end of the resonator coil. This eliminated the need for the balanced 


secondary winding on T3. 


1 decided that I could combine T2 and T3 into a single transformer. I had 
disassembled several baluns and found some to have two-hole cores and 

some were simple toroids. I used the toroid from one of these and wound a 
4-turn primary, and 4-turn secondary. The secondary has a tap after the first 
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turn which is grounded. The schematic follows: 
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The secondary arrangement still gives the same 3:1 power ratio between the 
diodes and the resonator excitation, but the circuit is much simpler. The 


SHIELD SIZE 85mm SQUARE X 198mm HIGH 
TUNING BY MEANS OF MOVABLE END PLATE IN TOP OF RESONATOR 


revised coupler/detector board is shown below: 
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The black wire with the brass clip is for connecting to a tap on the resonator 
coil. I made it this way so that I could quickly try different positions. 
Optimum turns out to be about 40mm (1.5") from ground. 


The pickup loop is the single loop of blue wire with the audio output tap at 
the halfway position (black wire), 


Diodes are socket mounted so that different ones may be tried without fuss. 
1 didn't put in an AM trap this time, because the circuit arrangement is not 
conducive to AM pickup, since the diodes are essentially shorted at MW 
frequencies by the pickup loop. 


Here's a brief description of how the circuit works: 


Input transformer T1 splits the incoming RF (untuned) into two signals 180 
degrees out of phase with reference to ground. The low level side goes to 
the resonator and the high level side goes to the common point of the 
diodes, The voltage induced by the resonator into the pickup loop will be 90 
degrees out of phase with the the input signal. This is the nature of a loosely 
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coupled tuned circuit at resonance. The phase of the signal on the pickup 
coil will vary on either side of 90 degrees as the carrier is frequency 
modulated. The "90 degree" signal is applied to the outside ends of the 
diodes while the 180 degree signal is applied to the diode common point 
which then act as a quadrature detector. Hence it is essentially the same 
mode of operation as Richley's original circuit. 


The following photo shows the discriminator assembly in position: 


Now, with everything connected up, and after finding the best position 
for the pickup coil I found that the discriminator appears to be working 
correctly, Tuning is sharper, and there are no double slopes to select as I 
could previously. In fact tuning this receiver has very much the same 
feel as tuning a commercially made FM receiver. Audio level has 
increased significantly too. This is something I had been wondering 
about. I was concerned that a true discriminator might be less sensitive 
than a slope detector, but it appears not to be the case. 


2010-11-28 Update: 
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Since the original material first appeared on this page, I've continued to 
tinker with this circuit, resulting in several incremental improvements. 
Although the improvements came in many small increments, the 
cumulative result is that this is now a very good performing receiver. 
Improvements listed in order of importance (most important first) are: 


* Changing the detector diodes to Avago HSMS-2850; 
* Changing the turns ratio on the RF input transformer; 
* Getting a good set of sound powered headphones; 

* Permanently mounting the detector loop; 

* Finding a good antenna location; 


* Shortening the resonator helix. 


Diodes 


The Avago (formerly Agilent) HSMS-2850 diodes are rather odd ones. I 
had purchased these along with a number of other different types of 
detector diodes, more or less at random, to test their effectiveness. These 
particular diodes were described as "zero bias" which made them too 
intriguing to pass up. When they arrived, I set them aside and didn't 
think about them again until I ran across this page on Dick Kleijer's site. 
He had also built an FM crystal set and had tested a number of different 
diodes. Among them were the HSMS-2850's which turned out to be his 
best performers. I dug through my diode assortment and confirmed that 
they were the same ones I had. These are surface mount, and so I had to 
construct a small printed circuit adapter board. Otherwise, I would have 
tried them much sooner. When I tried them, there was a considerable 
improvement in performance. I mentioned that these diodes are odd 
ones, They have a very low Ro (zero crossing resistance) of about 5000 
ohms (many thanks to Mike Tuggle who measured them for me). 
Coincidentally, this is about the same Ro as a galena detector. The low 
Ro would normally make them a bad choice as a crystal set detector 
(galena aficionados notwithstanding). However, it appears that this 
particular resonator circuit has a very low resonant RF output resistance, 
which turns out to be a good match to the diodes. For more info on this, 
see Article #4 on Ben Tongue's site, This low RF resistance has another 
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consequence which is discussed below. 


In addition to the above mentioned diodes, 1 also recently tested Sanyo 
188351 diodes. These are a surface mount type, with two diodes in a 
single package, and while not quite as sensitive as the HSMS-2850's 
they are significantly better than any of the germaniums or other 
Schottkys that I've tested. I also tried paralleling two of these, and got a 
further improvement in performance. Ina listening test (which was 
completely subjective) I found it difficult to tell much difference 
between the parallel 1SS351's and the singleHSMS-2850's. 


RF Input Transformer 


Getting the best turns ratio for the RF input transformer was an iterative 
procedure which also affected the optimum input tap position on the 
resonator, The schematic appearing earlier on this page shows a primary 
with 4 turns, and a secondary with 4 turns, with a grounded tap at 1 turn. 
After much experimentation (and wire breakage), I currently have a 
primary with 6 turns, and a secondary with 8 turns, with the grounded 
tap again at 1 turn. This is the current schematic: 


FM CRYSTAL SET 
R. WEAVER 
REVISED 2010-11-06 


E 
DIPOLE ANTENNA E 
4 Я 
n 
MODIFIED PHONES 
300:759 ч 
BALUN 3 
о dır FÎ 
rs 
РЕ = 
NS D1,D2: MSMS-2850 
(Anco TECHNOLOGIES) 


HELICAL RESONATOR Yl: 
COPPER TUBING 9.5mm (3/8") 

OUTSIDE DIAMETER 65mm 

COIL LENGTH 84 mn 

SHIELD SIZE 84 mm SQUARE X 200mm HIGH 

TUNING BY MEANS OF MOVABLE END PLATE IN TOP OF RESONATOR 
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I might have arrived at this turns ratio a bit sooner if I hadn't made a bit 
of a blunder, confusing a dipole antenna with a folded dipole antenna, 
and thinking my antenna impedance was 300 ohms when in fact it is 75 
ohms. (You may pick up on this goof in the carlier text of this page, 
which I haven't corrected yet.) I'm not yet at the point where I will claim 
this transformer configuration to be optimum, but it is much improved 
over what I had before. 


Another addition is the 271H choke connected between the centre tap 
on the detector loop and the phones. This seems to help isolate the audio 
wiring from the RF part the circuit, and vice versa. This improvement is 
subjective at this point (it seems to increase volume), but regardless, it 
doesn't appear to be a bad idea. 


There were a few other changes made to the circuit as well, but in the 
end, except for the diodes, the revised RF transformer windings, and the 
addition of the 27H choke, the other changes resulted in negligible 
improvements. Hence, they were dropped. 


While on the subject of the schematic diagram, alert readers will note 
the apparent short circuit at audio frequencies if the diodes happen to be 
conducting. The consequence of this is that when receiving a very 
strong signal, there is an upper limit to how much audio the detector 
will produce. My earlier circuit simulation verified this, but I haven't yet 
encountered a real life signal strong enough to hit this limit. However, I 
have allowed for 
circuit modifications 
should this ever 
become a problem. It. И 


DIPOLE ANTENNA 


would involve the 
addition of a resistive 
or reactive component 


Г | ross 
ее 


(21) between the SM dhe لے‎ 
diodes as shown in zs == = 
the diagram here. The. Е 


circuit model used in 

the simulation does 

not yet have sufficiently accurate parameters for the diodes or other 
components, to give a good idea what values to use for Z1 or the 
coupling capacitors. My circuit board has several strategically located 
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jumper plugs to allow for this future addition without the need for any 
soldering or de-soldering. 


Sound Powered Phones 


There's not much I can say about sound powered phones other than: If 
you're serious about crystal radios, eventually you'll have to get a pair. 
There is nothing else that compares in sensitivity. Piezo phones are not 
bad if you have nothing else available, but simply don't compare to 
sound powered phones . I was lucky enough to get a pair of Western 
Electric SP phones (thanks to Darryl Boyd), and with the other 
improvements that were made in the receiver, there is no longer any 
need for an amplifier, not even for testing purposes. 


The Western Electric phones (model D173014) have an impedance of 
about 600 ohms per element, and I have them wired in series for a total 
impedance of 1200 ohms. This turns out to be such a good match for the 
low impedance detector, that I have not found any advantage to using an 
audio matching transformer. Originally, I tested these with a Bogen 
T725 transformer wired as an autotransformer. The best transformer 
configurations were the 2:1 and 4:1 ratios. However, I couldn't honestly 
detect any improvement over the direct connection using no transformer 
at all. I did notice a slight difference in frequency response (better bass 
with the transformer), but no net improvement in volume using the 
transformer, I'm guessing that the optimum impedance would be 
somewhere around 2400 to 3000 ohms, but the transformer's insertion 
loss probably negated any benefits from the better impedance match. 


Detector Loop Mounting 


Originally, as shown in the early photos above, I mounted the diodes 
and detector loop on a separate moveable base. Once I'd determined the 
optimum position for the loop, I mounted it permanently through the 
side of the enclosure. This eliminated quite a bit of excess wire which is 
never good to have when dealing with VHF. The RF transformer and 
diodes are now mounted on the side of the enclosure where the leads 
come through. Here is a detail of how the detector mounts: 
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The detector loop is 50 mm (2") diameter 414 AWG (1.6 mm) copper 
wire, which is stiff enough to maintain optimum shape and position, 
once those have been determined. It is a friction fit through the side of 
the enclosure. Both leads are insulated where they pass through the 
shield. 


The detector loop could mount through any of the four sides of the 
shield. However I chose the arrangement shown here, where both ends 
of the loop cross the ground end of the helix at 90°. It's my belief that 
this would minimize any possible unbalance in the loop due to ground 
capacitance effects. 


‘Whaat isn't shown in the photo, is the separation between the detector 
loop and the bottom of resonator helix. The distance is approximately 
16 mm (5/8"). The loop has a bit of a twist in it, to follow the pitch of. 
the helix, so that separation is a fairly constant 16 mm at all points, 
except where it bends around the ground end of the helix. Audio is 
taken off at the middle of the loop through the 27H choke. The input 
tap (black wire) is connected to the resonator helix about 75 mm (3") 
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from the grounded end. 


Antenna Location 


Unfortunately, antenna location is much more critical when dealing with 
VHF than when dealing with medium wave. A change in position of 
less than a metre can drastically affect reception. Initially, I found that to 
receive some stations, the antenna would have to be in one position, and 
to receive other stations, the antenna would have to be moved 
somewhere else. In all cases the antenna would have to be rotated to get 
the strongest signal. 


My antenna is a simple set of rabbit ears (dipole) that was supplied with 
some long forgotten television receiver. I have it mounted on a camera 
tripod with a pan head, making it easy to rotate. 


Currently, it sits in one corner of my house where I find that it gives 
good reception for all of my local FM stations (except one; more on that 
below). I have no explanation for why this particular location is best. No 
doubt, there are many complicated factors. However, I do note that this 
is in a far corner of my house which likely has the least amount of 
electrical wiring in the walls and ceiling. 


Resonator Helix Length 


Originally the helix was 4.3 turns of tubing. According to my design 
calculations this should have given a resonant frequency of about 110 
MHz, just above the top of the FM band. In practice, it gave a resonant 
frequency of just a bit over 103 MHz. I expect this is mainly because I 
wasn't able to make the helix diameter exactly as designed. 


The resonant frequency is also affected by fringing capacitance between 
the ungrounded end of the helix and the outer shield. If the helix is not 
perfectly centred in the shield (particularly the ungrounded end) the 
fringing capacitance will be higher and the resonant frequency will be 
lower. The resonant frequency can often be increased slightly by 
adjusting the position of the helix (ie., making sure it's exactly centred). 
However I wasn't able to increase the resonance enough, using this 
method. So, I trimmed pieces off the end of the helix until the resonance 
increased to an acceptable value. 


After trimming, the helix was stretched out lengthwise to return the 
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overall length to the design value of 84mm (3.3"). 


Currently, the the helix is 3.75 turns, and it tunes up to 106.3 MHz 
which covers all of the FM stations in my area, but not quite the whole 
FM band. 


Performance 


Shortly after building the phase discriminator version of the detector 
circuit, I was asked-quite legitimately-whether I was certain that the 
circuit was behaving as a proper phase detector, and not just an oddly 
configured slope detector. So, it was quite important that I verify its 
operation. Previously, I'd run a circuit simulation which indicated it 
would work. Then subsequently, I put a digital voltmeter on the audio 
output and verified that as an unmodulated carrier was slowly and 
manually swept across the resonant frequency of the receiver, the output. 
went negative, crossed through zero, became positive and then dropped 
to zero again. But that's a far cry from actually seeing a decent response 
curve on a scope. 


Unfortunately, I don't have a VHF signal generator which can be 
suitably frequency modulated. However, I do have a cheap FM 
modulator (intended for playing portable music players through a car's 
FM radio). It uses a Rohm BA1404 FM modulator IC. The RF output is 
tied back into the 12V power cable which plugs into the car's cigar 
lighter. This was not suitable for providing a reliable and consistent 
signal to the receiver. So, I had to perform some surgery. Thanks to an 
online data sheet for the BA1404, I was able to locate the RF output (pin 
7, for anyone interested), and connect a separate RF output lead. 


Once I managed to separate the RF output, I got a nice clean signal. My 
audio sweep source is a sine wave from an audio generator. The only 
remaining complication was that the FM modulation was slightly out of 
phase relative to the input audio signal. So, I had to build an adjustable 
phase shift circuit to go between the audio generator and the scope X- 
input. Once it was adjusted properly, the waveform cleaned up very 
nicely, and I was quite thrilled to see a fairly good S-shaped 
discriminator response curve which is shown here: 
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This is the actual DC response of the detector with an input FM signal 
of about 100 MHz. Mid position on the graticule is 0 Volts DC. Some 
asymmetry can be seen in the response curve; the skirt on the right 
tapers off much more gradually than that on the left. At some point I 
will probably investigate why this is happening, though I'm not too 
concerned about it. The flat section on the left is an artifact of the FM 
modulator. All things considered, I'm quite happy with the results. 


Unfortunately, because the modulator is uncalibrated, I'm unable to say 
just what the actual bandwidth is. I hope to address this in the future. 


Asa side note, it can be seen that the trace is somewhat fuzzy. This is 
because there is a superimposed 19 kHz stereo pilot tone which is 
produced by the FM modulator. This had me baffled for a while until it 
dawned on me what it was. By adjusting the audio generator frequency, 
the 19 kHz signal can be made almost stationary, but still moves too fast 
for the camera to catch it. 


The test set-up, used to generate the above response curve, is shown 
here: 
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Listening Test 


I have twelve local FM stations (within approx. 30 km). With this 
receiver I can clearly hear all except for two of them. Of those two, the 
first (91.7 MHz) seems to be temporarily off the air (although I can pick 
up its unmodulated carrier on other receivers). The second (100.3 MHz) 
is so weak that I can barely pick it up on a regular FM receiver, and 
even then, it is buried in noise and is barely intelligible. 

So, I wasn't too upset about not picking it up on the crystal set. 


The ten local FM stations, which I can hear clearly, range in power from 
1300 Watts to 100,000 Watts. All of them can be heard at pleasant 
volume in a reasonably quiet room. The 1300 Watt station is one of the 
loudest. However, its transmitter is probably closer to my listening 
location than the others. The receiver is selective enough that there is 
absolutely no overlap in stations. Audio quality is very good with the 
sound powered phones. 


Four of the stations are strong enough that they can be heard fairly well 
with Sony MDR-WO08 Sport Walkman phones when properly matched 
with a Bogen T725 transformer. Although the volume was considerably 
lower than with the sound powered phones, it was still quite intelligible. 
Here is an audio clip tuning through the ten local stations starting at 


tp:llelecironbunker calab/FMCrystalSet him ET 


лао 


88.7 MHz and ending at 105.5 MHz, which gives a general idea of the 
audio quality, File size is 1.6 MB. It was created by connecting the 
crystal set audio output through a simple RC de-emphasis filter, into a 
microphone preamp and then into the audio input of my computer 
running Audacity 1.25 software. The audio is exactly as recorded with 
no editing or other processing, You will notice that the sound quality 
changes rather erratically during tuning. This is due to backlash in the 
tuning mechanism (particularly troublesome at the bottom of the band), 
and simultaneous adjustment of antenna direction. 


More to Come 


While this project is close to being complete, a few things remain to be 
done. 

Firstly, the tuning mechanism is very non linear. Tuning at the low end 
of the band is very touchy, and backlash in the adjusting screw makes 
tuning these stations a bit frustrating. I'm currently looking at an 
alternative tuning method which should result in more linear tuning. 
Secondly, I would like to test the receiver with a good quality outdoor 
FM antenna. 


Finally T naad ta da cama final rlaan-nn af tha eanctructian and mala 
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Since Bud Miniboxes are commonly avail 
able, T sealed this board to Bt into the Bud 


el for ette 


Pig 2 Layout Jor йе уйме leit bo 


Minibox CU 2103A or CU 3002A. И you 
want to include the metering in the same 
package, the CU 2109A or CU 30034 should 


Beused to give more room. 


Jf you use the CU 21024, center the 
fone Connectas on ihe ends. 1f the CU 
2103A, mount the connectors mehes from 
the open end. I used solder Jugs bent at 
righ angles to mount the P. C. Board to 
We chassis. ph shows de 

10,000 words 


The meter sensitivity control авс showa | 


us а Wider control таздо than te one 
showu in the ARRL Handbook since the 
pot shunts the meler al low мк This 
action сой Бе accentuated. һу putting a 
ре 
movement, at the expense vf sensitivity. 


Althoogh the virtues of operating transis 
slo nes ids der standing vier тий 

TS Dave Меп гий many liner 
the past, evidently the economies of ma. 
taining loc SW are not тошу apparens 
рыногу if he quency al operation i 
IS and е transmision lae ther. ThB 
har been reflected In various pads icine 
tal SOS where many have been led to the 
Hle diego fr stalin ore rao Mos 
мїн af the amateur raters st on 
Hated bolts at Бен and when а дийсе 
шш of that projo аланина peer 3 
aten up by transmision live ksss ad mis 
Interpreted standing wave atis for лаш, 
Something should be donc 


АЗЫ at the graph fa Fig. 1 wil shaw you 
ihe percentage of power reflected for variou: 
standing wave ati. Vor Instance, iÈ you are 
presently tolerating an SWR of about 38:1 
{ot uncommon їп many ham aac), 30% 
ofthe power which teacher ta antenna 
8 actually elected back dwn the transmi 
Son, heating up the fal tank and ening 
ТУТ. Nor i only the transmitted signal let: 
ed, a high SWR, will similarly degrade the 
оба signal, Thie is partieularly importan 
ia the чана ol the extremely lou level 
Чала often encountered im DX ad VAF 
operating, Stercopnonie be should take heod 
їй, А een report by the IEEE (Lusit 
Ботэ and Electrical Engineers) Pro” 
fessional Graup on Broweasting noted Вага 
high SWR on receiver antenna рив сше 
seduction of stereo quali, 


зае only S45 of the transmitted power 1s 
delivered lo the antenna 100 feet of 
FORM is In we. AU 30 me the lons has 
Жу rocketed to 265 for the same length ol 
Ese Homeron, (ми is one big booker for 
‘hese conditions 10 eset: the SWR mut be 
LI, For muy other valus of SWR there wil 
‘be further fine Tose at showy in Pig d фе. 
couse sanding waves have the property ol 
multiplying attenuation. This graph акы 
that Га Ganemision line ic operating ài эл 
SWR of Ти, the ne Tor эй be ттар 
hy a factor of t. For the prevously men- 
ied situation оа 50 т 
Tes co be expected ili» ПОЖАЛ Ваю 
perii at an SR of 371, 

Tr should be obvious by sw tht the use 
ч an ЗК ridus the Mn at all times а. 
Very advantageous in the maintenance af a 
Js SWR at the operating тоату, How- 
тте, conary to popular belek, the. SWR 
Fridge dows nor tell alt Since there Jove or 
Mention fa length! шышы 


| 


Many af the эшене ааз on the dir 
today make ve of HCBA/U consi cable, Tis 
пзе лао le proven omt Бу extensive by 
Фе military bt a look a the foo raph (ie. 
2) for thc cae Indicates that tf ot ca 
pletely est Even at 4 me t bas approx 
Mately 053 db bes per 100 feet, and om sit 
metes ber a ot of L4 di or the vane 
length. A ok at Бы. 3 ашан that on 


шеша mir S i, 


liv, the reflected wave will be attenuated in 
{he same matter эк the tient or ie 
ent siqua. Baro the sanding wave rte 
{sth тайа of the Incident ware tthe recta 
tate, attenuation of the elected wave wal 
ive erroneous SWR measurements ven the 
‘EWR ridge в conveniently кези atthe 
transmitter. In tis locaton the Бийде wil see 
the fll power af the шшш, bot only a 
Dorion oF the celestes signal, Ш somme cass 
‘where the length of the unison ns а 
ети Jong, the flected wave vil be 
Затим о fich a dero that the SWI 
ий appear to be very chase lo 11, while in 
Tul it wil be a шой deal higher Ths 
Tast iè graphical represented in Fig 3 


SWR atari 


For example, 143 fest of HGSA/U at 50 
me would rst in approsinately 2 db atem 
oo. Y an SWR bridge oerte the ne t 
the ное indicated an SWR of 21 this 

sph shows that an SWI of 3:1 enbas at the 
tena. A Jok at Figs, 3 ond 1 wil indicate 

м а 33 db ls (2 i times 13 ralph) 
arcus, ating tes rand 
power in transmision lie las, OF thee 
Tubing 525 power arriving at ihe antenna, 
BIE will bo reflected back down to linc. A 
Tile simple seine wl shove that of the 
total power transmitted, ому 200 wil be re 
lated This simple mathematical act should 
Foie the merte of low sanding wave mtos 
immediately obvious f we wih to get the 
"ros ont of our equipment. By keeping tras 
Melon ins short and by insuring thal ie 
SWR is as close to Tet as practicable, Line 
Totes Wil bein, gene power 
wil he delivered tothe antenna and more 
ека and rele radio communications 
Erie 


CHECKING YOUR SWR INDICATOR 
Сан Denner ЗЕИС 


Mary articles hve been published on 
how D build and cen some cm how to 
calibrate а VSWR indicator. The calibration 
etrocion usually tel you 10 terminate 
"he indicators ouput with 2 putres 
Stoh lod and then to dust the device 
то tot a maximum Forward am minimum 
ересей meter, deflections are obtained. 
Sometimes Оут go farther and tell you 
do rover the deven and echeck far Op 
бека 
Perth i all very well It assures you that 
the VSWR indicator will be teling you the 
truth when t says АЙА well" while bok- 
imp nto an wait wansmision Tne 
doesn tell you a thing abot whet the 
Indien will have toy when Ht gea tame 


Жей up with а Jine that bas а wills 
Matched termination, 

‘As most transmision Ите, în actual prac- 
ев аге terminated i lends whieh are not 
nly mismatched m the matter oF resistance 
Th also In ihe inclusion of a considerable 
magnitude of reat, it would be well 
to explore the Indications you get vader 
realistic circumstances. Afterall, these are 
the situations under which you'd want to 
take ‘corrective steps. Accurate Indications 
of undesired conditions, Therefore are in- 
perito f intelligent remedial scons are 
te e taken 

"Fortunately, some quite enlightening tests 
are made omiy. АП youll meed are some 
Темида of conv transmission Tine (e sume 
э youre using in your antenna fedline) 

ipe with male figs st each end 
Тий а Few femaleto.femate functions, So- 
ject the Frequency at which you want ta 
rake the test. Usually R's wise to make 
the test on the Highest frequency hand уоп 
plan to we. Wih this in mind, make up 
бше мои wavelength sections e 
transmission e and mount the male 
Fling onthe ends ofeach section. 

T Your antenna presents an unmatched 
toad to your transmission lie, sou may 
ket o dp over thir paragraph and an 
Seedy 10 the nest one. If ie does not 
(Аһ. you dreamer), yowli need another 
piece of transmission line. I should һе fid 
Fone, perhaps а half wavelength. Pat a male 
fiting at one end and attach a lemminatlon, 
which is deliberately made to be a sad 
meh, at che othe end. Don't jut me 
"ch it by wing too Bigh or too bw x 
Male of пваа, Throw ш some react 
mice, lon! You might we resistor wii an 
inductor im sete Ок you might tra nc 
Bacto in series wlth he reor. Or, yu 
ould use ether an p 
їп parallel with resistor, In fet i would 
De bost to experiment with al foun! 

Wow that уоп wwe а Waneminion lie 
available that уш know & mimatched, 
Te ren to mat Ue test. The Arst 
Ge (йе cessi. yow might call 1) 
S made wih everything normal, That i. 
ул have the элатни feeding diet 
Into the VSWR indicato transfer box and 
ihe’ transmission fine (either the ame to your 
ma or the melle е tothe mie. 
"michel ood) attached tothe opu of 
Tho transfor bon. Note the VSWR Indie 
Alo wote your transmitter, iue that 
if tuned to resonance and is adjsted to 
и power you сип maintain throuchout, the 
fi portion of the teste Jol down these 
kom. Now, met am ниче 
Sion beer he transfer box and the 
тти Tine and without making. any 
othr changen or "asian ete the 
NSW Repeat these steps adding an ade 
ditional cigithevave section cach time unti 
You've used ай te Did som detect any 
anas m VSWR? TE dere wis even the 
йен. change. your VSWR Indicator fs 
ta trustworthy! 

New Tor tre more checks, 
the transmit power nupt. 


n 


Try varying 
Dos this 


have any ect upon the indicated VSWR? 
ТЇ doc, your VSWR indicator i noc trust 
worthy! Then ку varying the ават 
Sa toning, delay ong the 
Stage ont of resonance. Does this hnc any 
"ict upon the diated VSWR? ЕП does, 
our VER indiestore nob trustworthy 

Few VSWR Indicators under the $150 
diss wil ран, these base tests IF yours 
оош, dont be perturbed. You bave am 
instrument tot sil has a melal Bld of 
pplication, You ean use а as a ирга 
indicator For instanoe, 1E ое adju 
the mina match, st an antenna, T serve 
"rit well m tbi application, yore holing 
dl af the чдийгаш variables constant. with 


Your tests will have shown you the paraz 
meters youl have to hold constant for any 
oiher than simple comparisons In all prob. 
biiy, упа wil dave found that measure- 
men taken with diferent (беши) 
lengths of transmission Jine are invalid, Abo, 
ils probable ar, owing te the воров: 

oni of diode curves, measurements wil 
ave to he taken st precisely tho samo evel 
rf power Hf accurate comparisons are to 
Белае 

youll keep its very real limitations in 
mind) youll ind that even an inexpensive 
VSWR indicator has excellent potentials for 
useful measurements. But domt ask А to 
perform at levels that oven is expensive 
Siblings cant attain! 


HOME BREW BRIDGE CALIBRATION 
Cljjord Hones WHOAB 


“The table e vef for all homebrew SWR 
tigen amd gies the t rente power and 
tho fal маш zending in hw meted modar 
Moy the cie fet at fal ela ibe ar 
werd mde, 


MINI SWR BRIDGE 


John Schultz W2EEY 


Most SWR meters today are of the coupled 
variety which can be let ín а transmision 
line while à transmitter ie operated at full 
power. However, for а number of prolonged 


tuneup operations, Involving antenna match 
ing systems, for instance, such couplers have 
several disadvantages 

On 180 and 80 meters, especially. а re 
sonable amount of power is neceary to 
Produce full deflectlon-up to 100 watts 
Wih some conligurations, With à very low- 
powered transmitter, making adjustments at 
"bis power level certainly may damage бн 
output tube or keit componente wi 
a high SWR. This will not be the case with 
higher powered eireuits but, in any ease, а 
signal strong enough to cause needless ORM 
‘ill be radiated, 


Another disadvantage of the coupled SWR p 


meter, # i is home constructed, is that it 
"mast be carefully calibrated since its ne 
Sponse is very dependent upon the mechani 
fal configuration of the coupling ciui This 
Is unlike the bridge-type SWH meter (de 
seribed im this article} where u standard 
SWI curve may be used with п good degre 
of acetic. 

The above factors, plus tbe fact that 1 
Ads need un SWE ster continuously in 
"be transmission line, ed me to eonstract 
the litle resistance type SWR bride shown 
fn the photograph, 1t is just about us simple 
and inexpensive a unit ss cam possible be 
p 


Fig. 1. SWR Bridge Cra. Sen di for nr of 


NER and Re Ry aod Re mey e ary mated cab 
tom 101 247 Dead D. 


Construction 
Two 50-230 cone chasis conn 
joined lek to back by bwo D inch headed 


фек spaces, The tro foul ternal sir 
are mounted at thc ende uf ane uf the sc 
ers, The wiring of diodes Dy and D; ar show 
"nig. 1, should be such that the incidental 
Volage-messuring peint 


appears om the 


i measurement. Short ends, of course, 
Should De used bot hardly smything elses 
penible with ошу 1% els between con. 

Some attention must be paid lo the coms 
ponents, usd if accurate readings are lo be 
bane: Resistor Rg must closely match the 
pener of the coastal Tite cond (52 or 
T5 ons). For 5ш lies,» stable re- 
Янг (within X te 1 ohm) can ally be 
found trom a group uf standard 101 toler. 
anc, А7 он resistors; and for 75-ohm lines, 
drom a group of Schm resistor Resistors 
Ry and о can have any value from about 
30 to 100 ohms, but i important that they 
are as closely matched as possible. One trick 
‘hich mey be med to affert, very small 
resistance changes ie to file “V” notches in 


1 Spied diagrams of SWR Badge. V, rem 
et nc dan voltage ard Wo he refed ves 


а composition resistor to raine its resistance 
тон vit are aged for these re 
Situs becuse of htt logocor stability 
ose a oh pat ee 
КТ 

Ло Ry and Ky миме as Засл 
sesto XD Bison y meter wih s 
GIL movement of Y m or le cun be ted 
ac an indicar. The lower de vage anger 
ж lost шу VOM уй wk fie. These 
Ports as wel ш odes Dy and Р; should 
be checked to se Ht they sath пово 
Shy wall he scis wh a dew present 
Sad Wie был within afew pemem for 
Фа sad ael revere teste med. 
‘na 


Calibration 

"There are really no adjustments that can 
һе made to the bridge, sd calibration 
тошу consists of checking the balance. Fig. 2 
isthe de uit ofthe bridge @ simple 
Wheatstone bridge with resistance arms) 
If e balance of the bridge is good, V. 
should be the same when pointe Ry are 
‘opened or shorted ко hing as Vy is held con. 
stant This can be checked on the actual 
bridge by applying an pit at the highest 
еедоенеу of interest (8 or 10 mote short 
ing Js. and checking thal incident amd те 
Песи voltages ме tho sume. Tho sume Is 
dose wilh Je open. I the voltages are not 
equal, the diference сип be taken as о in 
Обри low acewate the SWR readings 
Srl be. IF the difference is tuo great, By or 
WR will have tb changed for a better tel 
or the mounting of the components changed 
to redus stray couplings: 

A шет check i to connect a known 52 
or 15 ahm resistor across J The relicta 
olane suk, of conre, ood za. 


Operation 

TAs мдей ii Fig, 8 the etn SWR ie 
simple function of the incident and reflected 
Selle таша. Fig. 3 presents this fune 
lo in graphical form, The meident voltage 
is simply sdivsed for some кроме value 


soy 10 volts reading on the de scale of a 
VOM posible with most SS transmittere 
"by adjusting the carrier balance conr eth 
р “Чү op ie elect, sog i 
then read a репне of the реден 
lage and the SWR dound [rom Fig. 2. 
The pat power required to operai th 
ridge i essentially dependent uf [quen 
v, ing bout 1-2 тана maximum, 

sold be remembered dhat sch a brider 
in usum erty e crim patie ва 
о When uei й ty adjust a ccu, 
Тэ SWA minimum moll but not a zero read. 
ing for reflected voltage сав be obtained 
A indicates sone reactive component must 
“йе present 


VSWR SUPREME 
Е Kiei wanes 


One ofthe most valable tools used by the 
omaten isthe Voltage Standing Wave Ratio 
Moter. It ras with the prid-dipper and the 
plate cient meter as ат indispensable i. 
rime! arcu the ham shack, We know 
thatthe VSWR meter 3s very Вам in ind 
tating relative poser output when bmi а 
таннае, particularly when the рые dip 
Foot ton discernable. Iti nos ней, le 
сит. in pring that Ehe lst valle watt 
Ths reached the antenna whore it can do 
some ad 


Why а дова rach? 
Along а pond copper сонин is 
mad ай the ау to the antenna. ан eficient 
КО а ee е 
ve o4 nate between the character 
Ise impedances wl the. vare peine М 


"e raamis. sse The ses 
"veri that the motel dient for cach 
Jedes. ыйыгы узуын Ыы 
4 side ечки deve 

We сан appreciate the importance of à 


тирет mate bete the тити and 
the летна when we are Ink, for example, 
aa VIVE a3 онт ситет ариет os оГ 
тыну 3 I Tor S0 fect € RAT cre 


meter cireult fs reproduced. in Fig. 1 for pss capacitors are assembled in the gs 
famiy reference, Terminating resistors RI Phoe several Вых washers ondor the ring 
an R2 should be 33 ohms for а Som nts prior to tightening them down on the 
Transmission Hine when the physical configure ended shank of the capacitors. This per- 


pwa Ta ot the dne iar show Dar, i шой One MaE wate 
so uO pgm ‘eller sier resistors may bo usea. Diodes 
a E ш Gui and CRS ше my matched pas of sik = 
ов м iom diodes or germanium. The types wich 
Be uc оока io am casos are the est fo 
и s ш the coin of th sna ае. The ammeter 
m5 m чп be шей to select nd match the diodes 


Of the tencent surplus variety found in a —— 


Atl pone падай to compensate for a poor 
rtisements in ham magazines such ay 73, 


а blue tenor end arem, 
Eure ayo tac oper 200 fet of АЗДЫ eatis Вурхиз capacitors CI and С? sm 1500 P Fig 3 ымы lug lo shaped xe AY one-quarter voy 
s ve Centralab type FT-1500, tind the bront king 

ie real reason why’ we should le concerted “Physical components ‘nits careful soldering of the capacitors to 


Oo impedance mach Nate hoe much "rs quod а VSWR meter ше the ues without danger of abe soldering 
ести ри moll ымын М к. 3. The bwase tubing 3e about 5 the nuns шше. 
{ween the transmitter and the amenna. Ine 997 e hg e u нн ee кы e e 
en fhe rarer and Пе artenn, In. amata This nae tabing Me sy around seee apart for he total lengh the poby- 
cen this mate involves ach and eyer ie mnor peer ton om RC- cile insulation, А атай wood, carving 
past of the fetal ism quem inghad. BA спи О сш Bouge опа mane uar bade 
inermes antenna melay, was lr ripped of ener Jaket and bra Tho Cmt be eed for hs purpose These grooves 
bali. ete, ar well as, ho tiamanieran Tne Papey lation mm year % meh provide spee forthe enameled ipe 
"d Wat ра poi м. rer even В Wie which Б bed place when а 


‘which А is connected tu the antenna Е 
Dr ор are selected то Mover the М inch, a shown in Fig, 4. Prior W this operation, 
о chunk of the, bypass capacitors, the wire should be stretched and work-bard- 
А now approach ess ge abd be af the e Seles ш) emed by jerking it between two pairs of pliers, 


Most VSWR meters today are ап extemal they may be shaped und soldered to the Be swe that the plane deseribed by the two 
aces to the transmitter. But thle practice bras tubing as shown in Fig. 2, Two Вашей Wires lies at right angles to the chassis on 
isnot ood. Coaxial томи re expensive pieces of #52 enameled capper wine are alo which the unit is mounted, Thi permits all 
and ese unwarranted mismatch and power. тешне, Pesto and diodes to huve egal lead 


Toss Meter faces ely vel up behind the КЧ 
Пере or in some ‘other inaccesible Assembly ‘When the fone assembly has been oed 


а Rom. farsa to Aer soldering the lugs to the brass tub- and shoved into plaoe within the brass tub- 


тае ete енын Т amats aeron ing about Se neh а from each end, the by- ng the #99 wire ende are trimmed, stripped 


the table leaving scratches and а ditraught 
operator 

The üansniter plate current meter i no 
longer э plugin accessory. Why should the 
VSWR meter be? {Believe it or nt, plate 
meters used to be plugged in with phone 
fucks) Using tho simple design described 
here, the home constrictor as well as the 
commercial manufacturer сап now build the 
VSWR meter dno the transmitter im the 


smallest possible space and at only pennies of 


The drei 


Noll is pew about the cirevit, Jt has 
een adequately described in the past m 
maine articles und lumbos However, 
Tor the coexeniemes ofthe aer, the VSWR 


and soldered to thelr respective resistors and 
diodes.. Much vare should һе exercised at 
"lic point o prevent melting the Inaton 
тт Чиа the near зак length component 
pus 
Application 

А completed sensig uit or the VSWR 
meter ia шка morse on type chassis 
та Fig. 5. Wt sll be noted that o conven 
tional box ur housings used because the 
total outside of the wit at around of and 
Че potential, save for the component connec- 
биш a each end. By mounting the bypass 
opacity im the cham, (һе онаа 
he VSWR sing unit Seid. content ted fo the meter switch Ss 


Be сөнө prs ned i 


p 


Fig, 5 Finished VSWR sensing vit mounted on typical cha 


shi rr T оп he uer d 
И the demie И t redi Be me tar 
the Bed vost et ruo тю nu 
{once than would bo wed by treo ad 
‘omer оп фе chamis 

"oer не shown în Fig 6. 

ipee olio o the high-power УН 
pred by the cool Mood. рева 
Anu à me by ne of di 
[есутне foe es gps 
Md айар maii 


Length of sensor 
"The dimensions given lor the length of 
the sensor element, including i outer tub- 
ing and taner conductor, are not сай 
‘They are, however, directly related to the 
power of the animitter with which the 
VSWR meter is used. For example, with a 


one kilowatt high-frequency CW transmitter 
and a 0-1 milliammeter a3 the Indicating 
meter, the length of the sensor can bet 
Short «s 23 inches, A sensor which is con- 
лай approximately 7 inches long, тк 
Пень In this article, will work fne with 
the tame metor on э 28200 watt high fre 
uency transmitter, If metem with higher 
ште! ratings are used, а longer sensor is 
required, and, conversely, more sensitive 
mier wow provide. adequate. Follscale 
Aeflction wit a shorter sensor clement 
Obviously, it is impracticable to ушу the 
length of the sensor clement in order tn vary 
the sensitivity of Ше VSWR meter as 
whole. It is Tor this reason that the adjusting 
estoy is provided in series with the meter, 
Tor VHF use, the sensor can be shorter 

‘All that has een said above сап be de 
picted graphically. Pig. 7 shows the general 


fed relationship between the sensor length 
end рава power with whic ti ued 
The tio curves represent diferent meter 
sensitivities. A 0-1 millamoneter offers a good 
compromise. With а 5-7 inch lang sensar 
and the proper май resistor, al powers 
normally encountered i amateur work can 
be handled. However, 1 space requirements 
so dictate, a shorter sensor unit cas be ent 
ployed with some small sacrifice in accuracy 


fermirating resistor 

Small variations in mechanical construe- 
tion and ene! dress will have an effect on the 
alue oF the terminating resistors, Es and В. 
Also, а carbon rester dors not display the 
same reactance at high frequencies as its 
‘mentored resistance at do The valve of the 
Bohm resistor was therefore determined 
empirical 

"To verify the proper value of the terminat- 
ing resistors, the test setup shown in Fig. 8 
i used. А radio-frequency source of approxi- 
mately 10 to 20 walls i required. А trans- 
"miter exciter stage operating on the 10. 
meter band is preferred for this purpose, 
Ten meters, or even Бп metes will pro- 
vide better accuracy than one ef the lower 
Frequency bands. A dummy load is also те 
«шей. "This Yd must be capable of dist 


т 
Н a, ior et comme 
= F es оное mote vi 
Ын” 
А тет 


somo шили anos) 


ivr sch an 
et ote se 
land shuld mid he 
pd 
SE Se ой ad 
fii nearly egal fo 
{ho Sours power. 


puting the power of the rali frequency 
Source used in making the test. Three ar four 
Svat carbene of бш proper vilae 
in parallel to provide 52 chins wil ice If 
the power is not let on continously 

T тшй the test, the sector switch i 
Gist placed in the ard" postion, Wih 
poet applied, апана adjust the sonst 
Чуну control o tht the meter rea full 
Senle. Upon switching to tho “revers” pos 
боп, the meter shouid cd near zero and be 
at or below the 151 culibration point on the 
eer ste. Several war may be bat 
fied onl the propor value is found, The 
enr adu tier hate it 
the resistors. should Бе simultaneously sab 
stituted and tht they must be as neu 
пота good ohmeter, Lead lengths shold 
JED pe Se poii nd of dil 


лент 


ПЕТИТЕ 
ddl пророк mter wes ace nthe sate 
Se aser е hef We qid and pot savor, 
pio "| 


Tho dial scale 

Using the standard formula for calculating 
VSWR, is possible to calibrare the meter 
face as follows: 


vswg = forward + reverse 


forem 


Fic. 9 is а fullacle tration of а meter 
fone wed with de VSWR Supreme. This 
жойо is the Triplett Model 327. as well ax 
а number of other meters of the sume size 
Category. A word of саноа. don't assume 
that the scale calibration. or Hearty wil 
e the same forall makes of metes, The in- 
dividu] meter movement selected should be 
checked by wing the above formula. ami 
marking об ини representing 4-5 diferent 
VSWR valves, With the scale Мот your 
meter a the center of an oversized radialls) 
drawing, # i posible to verify the angular 
placement of each VSWR calibration point 

“The VSWR Supreme is (oly а movel ap 
proach to an old standby. Using the com 
Action methods он Во in this article, i 
i ponte o fabri Ihe sensor unit ко that 
й occupies the smallest posible space. This 
sor am now he bail ito а anemia 
Sind take up no пине room an the coaxial 
а which терш, 


A SIMPLE VHF SWR METER 
Fomm Берии? W2EEYIK3EZ 


recently wanted to lo some work ona 2 
г was hanay, started to use an SWR 
meter manufactured for use on the Niah 
frequency Bands. After some erratic results, 
it was desided to check the SWR meter 
accuracy on 2 meters with some carbon 
feasts to simulate dierent SWR'S The 
results readily confined that the SWR 
meter vas useless al УНЕ unless one dit 
‘ine whether 1 SWR was really 1:3 or 5 
Жайыт than purchase another SWR meter, ti 


was decided to construct one that would 
render reasonable resills, within 10% ac 
curacy or so, on the УНЕ bends, particularly 
144 and 220 Nie 

There is nothing basically new im the 
сисийту of the SWR meter to be described. 
‘What is different about i is that it utilizes a 
particularly simple and inexpensive method 
of construction that yields reasonable re 
sults. ап be constructed a a completely 
sul-contained SWR meter or only the piek- 
up cement can һе constricted and wel 
Os эп external meter. The circuitry at 
shown here forthe meter udlizes two meter 
movements so one can read formu and 
reflected. power simultaneously and avoid 
‘the annoyance of harina a forwardeeected 
seiten arrangement for single meter 


The мш of the SWR төш û к canal 
Е element ишде of contrat 
ow toy the diode and Termina ing reson 
Fist be soldered to the pickup element 


Pickup Element 

The "hes" of any SWR meter of the 
relletometer Iype ıs Ihe pickup element 
Many elaborate Torms for such clement 
ате been devised which involve complica 
mechanica consraction. Such complicated 
Construction does become necessary if very 
svat rest ne desired and if tbe meter 
de maintain linearity over а very wide 
frequency rampe. However, ovet à smaller 


Tees 
е. 1. SH meer cll Two iene! mete 


frequency range and with some minor sari- 
fice in accuracy, the construction of 3 
pickup clement can be greatly simplified. 
Basically, the pickup clement should not 
use any discontinuity in the transmision 
Jong enough so enough voltage can be picked 
up in both ihe forward and reflected direc- 

ons 1o make the meter usable with even 
low power aransmitters 

The pickup element | devised is shown in 
the photo, И йа 27087 long piece of 
alternate rid pre-punched percent stock: 
The board is about 7/16" wide and within 
this width contained 4 separate copper strips 
spaced about 1/16" or less apart. The center 
ro strips are soldered together to act a5 the 
inner conductor continuation of а гоа 
Tine section. Te solder Ше two inner strips 
torelher lack solder а are piece of hookup 
wire between the two siis and then cover 
{he entire two strips with solder. 

Without the use of pickup wire, it wil be 
nearly imposible to develop a smooth older 
flow between the strip. Each outer sirip acis 
as a pickup element for the SWR meter 
fruit shown in Fig. 1. The terminating 
restr ond diode are soldered to cach ead 
f Ihe outer strip us shown in The photo und 
"uh minimum excess Кай length 1o the 
secrsury to prevent damage during solder. 


Mow 


ү The Pickup Elem 
“The pickup element made from ihe boar 
Hock # mounted helween two approxi 
mately spaced 50:299 chassis comerton. 
The семит sirip of the board Is soldered ut 
euch end to the center post of the 50:239 
Connector The terminating resistor at each 
end в grounded as directly зв posible 10 a 
Ground ug held in place by one screw of the 
50:239 mounting hardware. These details 
ae shown in Fig 2 И important that the 
Terminating resistor be grounded im his 
manner with minimum lead length. The 
enclosure in which the pickup clement 5. 
ontained should just be wide enough to 
accommodate the SO 239 connectors so thut 
when the enclosure i secured together. Ie. 
pickup element к boxed in by a metal 
surface on cach side except directly above i 
Many chasis or endless types are suitable 
Tor this purpose and the overall size of the 
enclosure wil depend, of course. on ihe 
control pce 

These details ate not covered hor 
am be ишде as desired. They 


meter used und sensitivity 
wili aot affect the ане uccursey of the 
Miss Gb аа Ds RUE ERE Gd 
properly mounted and enclosed, The Бурак 
ini of the pickup паек diodes must aho 
P done with as shor! leads as posible on 
ihe hypas capacitor. As shown im Fig. 2, a 
ivo dup terminal strip {one Tug grounded) 


mounted on the side wall of the епо 
Immediately ut the cathode end of the diode 
(wl perform this task very well. The lenti 
OF the INMA diodes is such that the bypass 
capacitor cannot be connected to the some 
гп fug used forthe terminating resistor, 
The eade on the capacitor would be 100 
long and it vill be ineffective 


Fig, 2 бише ap o voco board la solidi 
flor рош of 30239, Ole components are 
‘na shown hore) 


Operation and Results 

The dual meter circuit of Fig. | reads 
Forward ond reflected power simultaneously. 
The sensitivity rotentiomeler is et to read 
(all sce on the Тогу meter and the SWR 
read directly from the reflected meter. The 
later meter can Me calibrated for various 
SWR's by the use of smal carbon канот 
1008 to simulate 1:2 SWR in a SOL hae, 


Usually, i is only necessary to cli 
beste the reflected meter for SWR'SOF 1.3, 2 
and S ar he frequency of interest. Cali 
tod inthis manner, the accuracy af measan 
ment will be roughly 10% and is certainly 
good enouah for mos generat antenna work 
A particularly nice meier display cin he 
mede i one cam find 3 Тыз meter movement 
in ome enclosure. Y purchased a surplus 
een VU meter which had dual 200 A 
movements and aud i in the SWR meter. 
Tiv еспен of the SWR meter is such 
al тисин ofthe 1-2 кай culpa cos 
com easily he usd with it on the VHE bonds 
The basie meter, of соате. can ao be used 


оп the lower frequency bands us well and it 
WiN retain good accuracy. The ому problem 
оп the lower frequency Hands thatthe 
pickup айра are so short that more Ina 
hitler power has 1o Be wed to activate the 
were made Pot probably 70-100 watts 
(ould be needed tà use [he aser on as low 
Shand as RO meters The meter mos used amd 
hehe, however. on 40 meters. The aci 


тагу of the meter remind very коой and 
Til seule deflection of the forward level 
meter required в power level of 60 watis 
Being an die ype meler, i can be lest 
permanently in line when usd on any hund 
With a minimum of low. 


DIRECTIONAL COUPLER AND VSWR 
BRIDGE FOR VHF AND UME 
Bob Ко WAGSXC 


The aerospace midustry has fostered the 
development of many new componens amd 
mts Наш, being the Eind af prop 
they am, ме quel Ш see preci appl 
Catone for these materials that never cee 
AG design engineer. 1 have offen heard the 
‘visa Varii иргей t publish at 
огой ham деш wih thee new or e 
rue maleria бешине mast OMS dus 
We acrem to den. Ye Гуе often be 
Ч when 1 kom of an appliiun 
tor a pieco al surplus equipment sfr it 
Eno longer sale For this пали 1 
feel that ме should publish any applica- 
tion tat % реце rogues of how 
modit ican be wed: Sooner or later, 
the material wil show up om he зир 
kot and then well Know vint ше tan 
emade aft 

поне test equipment for the УННЕР 
bands Бе to come by on a low 
Padget. The еа is full of relative” 
меши device but few pieces of bome 
Dew amir we engineered. for repeatable 
preformance,” Soveral directional coupler 
е heen balk according tthe dei 


tion in this article 
fo within £3 В of the designed value 
Tha dive i pant to the mechanical rigidity 
and close tolerance of ВСТА “ее 

No special took are required outside of a 
heap рай of verior calipers, The lh 
ied lo make the original coupler were an 
Хи kuile, fle, чиет mia, veniet 
calipers umd u vise. Dont lel tle calipers 
fear yout If jute тй ale а еве cal 
trated’ device Mey wy be oot 


and cach Das ensured 


СЯ 

Por i vary simple fo mat 

Jo eer oven pulo. 
БЕКЕЙ 


“the design goal wa a directional coupler 
with about 20 dU. directivity ш the pass 
Tr with п Tow insertion Joss Each mill 
wate mesure at the coupling алп equal 
one watt through the mai ine, Such de 
ice i the heart of 3 good quality VSWR, 
ridge, The measured values were 30.3 dB 
coupling and 38 В diroctivay at 432 МНА 
Data presented їп the graph was taken us. 
ing ИФӨдЗС and ВМА шш! generators 
and a General Microwave R: Р, Power Me 
ter, The measured insertion lox wus 0.2 08, 

Resolution of the smallest posible VSWIL 
is limited by directivity. Few of the hand- 
book VSWH bridges or the low oost type 
atractive to the CB tde achieve as moch 
3 30 ats directivity. The the minimo di 
‘erable VSWR Ss approximately 17:1. With 
5 {в dey, Ti VSWR om be 
accurately measured 

'Directivity тау be defined аз the Зийа. 
tion of em D from aan A, over and above 
the coupling as shown in the Fig. 1. Coupling 
is achieved һу removing part of the jacket 
Пе adjacent coux conductors. If КЫ 
put is at ams A, incident power cam be 
Sampled 20 О down at arm C but ap 
pears —68 dB at arm D. Reflected power 
fering arm B is stmpked —90 B at anm 
D while at am C ith. —08 dB. t stands 
io теша if the diroctivity is low, one cnn- 
тит tell with certainty f he is measuring 
incident or reflected power. Port D may 
Do шей as the de retum for a detector at 
port Cand vice versa 

This device will have its fundamental pa 
and where the length exposed between the 
to tes s 2/4 Ver И wil ao have a pat 
bond at (2n — 1) M Ve or at low, five 
sever, ele, tines the frequency far ЗЫ 
it's a quarter wave Heme а coupler de 
шей at 492 Mile b sable at 1300 MI 

"lis coupler has ао been used to meas- 
sve relative power and modohtion at 2 mee 
tees where йе coupling factor for incident 

mer sappia) 744 di lul Цю 
Цика М рәм, lico али D mt be 
Чао їп 50 vhs. Is а real aid for 
tine up and wl give nod пісі of 
aeree poser with АМ ойым ght 
ithe rl oc: RIL wil hewle 000 wats 
BE rf up to 2000 MIL 


The formula for determining coupling 
° New Swan 
DEM 
деше 
We 
Маа Teflon = VET = LA) 


From. these calculations coupling, at 432 


4 
MIL Б 473 inches. With зи Xacto knife cut 
two pieces uf line 73 inches Jong amd tare 
Tally bend them so that they итп the shape 
shonu in Fig. 24. 


Сыр the bent come into the vie and 
away the copper Jacket taking care that 
the Hd sacs soll and Ihi A beit 
or stationery dise sander works well to. 
OR crows section of the filed рох should 
дө ike Fig 28. Next fit the two pees 
together so fist cross section would ook 
Iie « figs б ord were tna vo. oat 
ih a tert gon oniy. Do mot uae a 


"Tm 
аео йе d ics ш дона ш Tg 26 
Tu Set а nor lebt M an etr 
quiet clim provided ong al 
Tanes ie mide ш iene fr conr 
жш А gd nde o fw e mibi 


Ба 3 Une of Kings АБ adapler for ur 
А Gases Sih Mandar INC. Senecio 


connector that will accept RC 58/0 can 
фе sed on RG 141 provided a sleeve is 
made up to make a sug fit in the chmp- 
‘ng nut. A special adaptor is made by Kings 
for this purpose and sols for 45 cents. The 
connector assembly is shown în Fig 3. Three 
RG ASE/U and one RG SOC/U connectors 
were wed on the coupler shown inthe photo. 


Fig, 4 gives the measured directivity and 
coupling for this type of directional coupler 
at both 70 and 23 cm, You com sce that 
performance is quite satisfactory, 


Fig 5 lists a number of applications for 
а directional coupler. The detectors in the 
‘measuring. instruments should be suitable 
For use at 500 от 1300 МИ», 


2 = : A ] 
К НЫЙ] 
az “of 


det Tho ely 
so wth 


mum bend radius of halî an inch although 
A querer inch radius is permissible. The 
arme shonld be approximately two Inches 
p 

'RG 141 has the sume cross section as RG 
38/0 without the vinyl jacket therefore any 


Fig, & Appian af the deci «афі 
fen Suripan, ths oe a ged ot #50 


A SLOTTED LINE FOR 1250 мн; 


Sins Smish WASCHD. 


The SWR ridge Б а very weful-and 
пера badly neglected eol. Especially 
ti 1280 me with only tem or three watts ol 
power ja Ун measure your SWA and do 
шейш about ШЙ шешшу, 1 recently 
ind the 23 em boys, euge haee only 
Seed 1234 me ofa Му Бы tempt le 
итд with WWBUKQ on the der end 
Jk bu afer tvo evenings of diligent werk 
SN а mengre amount of Tet equipment we 
de contac, И would have been 2 loi easier 
S tet equipment pod in de 1230 mc 
Tamgo since most hams ше not equipped là 
re frequency end ийин ler р a 
Alter at experince, 1 made the slotted 
Jie indicate Чекте in this article. The 
font He next to ating and з enay to boi 
фи oes» good lo Th шой tt around 
inch thi wall copper tabe 1016" Tong 
hs be hoe ot eut lage 
г, aboot 2 wavelength at 1280 me. 
ncn to get a fair sampling sí 
Save or nal ponis 
“Thee other рист o I" copper рро are 
nec Two we 8/10 lang and one is D 
Tg The two 5/107 pieces ach have 1 cut 
nd are reshaped lo Bt imide the 1” e 
"les two pieces vere each sidere to ІЛ: 
plats orn the deti n Fig. 1. The paces 
Frakes two араке плыть which suid 


the son 


fi within the end of the 1° pipe, Dall nine 
cr in exch cup: four holes for attaching the 
op to the ted Ene, four to Bt the BNC 
itecto norte pix itl oe T" bale ia 
фло dhe ma body o the шшс. File tw 
hes forthe connector ears, Төш can fasten 
е cps to е sted tbe vh sal sheet 
etl sen, thse les ннн sleet 
{othe buck of the lo 

‘The 1® Te pieno of pipe i fur the probe 
carriage. TL cut Tenge oc one se, 
sipped wer the T” tube, centered. and а 3 
е dled through i exer the i fn the T 
tbe 

The probe is Бий! fram * and S7 a tub- 
ing бып sour Bobby shop. A1 the рио cmd 
® и stor [ran a coax Ming and on the 
othe eel а ck made hm ar etal ihe 
diet. A small pce of X а bing. в 
Wed ty make the dade sachet face deal А) 
A piere of 22 gauge wis tiie in the 
pre end of the 1/18" tule vnd soldered. 
R INR dine works very t 

Vse ig. 2 to choose ihe proper ae foe the 
liven the center, Each enda ths He sold 
e tapered and soldered In the пах Bing a5 
in etal Be The center смея son be 
THI for 0 ohne or 3/18- for ТЗ ohms 

"The meter used should have nage Uat 
ests а Fall senle vending ami loi be 
Salis with some eae 


Uses: Measuring frequency 


Frou con erases with the slotted 
line btn sa: the distance between oi 
Pos at тир Тай wavelength. OSI ue e 


Fie. 1 Tha sated ecole ne and probe fer 1215 1300 me dereribe 


in Me oni 


distance between peaks. See Fig, З, Meam 
fog bebvern the aule fe preferable since the 
peaks ac very шш ye Ine fat the 
pike amd le тау Бе very al э нн 
Shy have ш doce match the inc 
Lieu, son шау fave lo Ince «nate 


vo тык to ll within бе TE и 
"he due Te eden wa ta duet à om 


eh oet i he Hae 
Messe the ЧЫшисе between the nili 
carey vi а теште mi, Twice tie 
"ee divided hte 30/90 will give So 
Sour eques in терут. t чиш be a 
еа les o Check thie against wand 


Measuring VSWR 
Mesi voltage standing wave ra 
(VSWR) with the иней Ie ey tn We 
tre looking Пе а vatia al Eg, e iom 
lage ole Ше, d Eu The ls 


E 


However, deve ie а slight, comglicatkon of 
уез in E, and Enns that to fal then, 
ont tout a determi the highest vege 
ead ша the meter, By and the Inwest voll 
real om the moter, Ea wih Бе come bt 
OF the aut vest a the probe cabe б 
SIMU age the lie. Nove, Бы = Бу + Ba ad 
Bon = B = Bean tit 


vows = Ё ЖЕ 
EE 


н weni iler mellod Suis шу ele i 
fali acd 1100) at the Ва rondine а 
Malis the УЗУН ech (тит Fle Я. 


— 


ag aaa emn 


fi, S, Lait VSWR sole Fi 6 Right. Impedonee 


Impedance measurements 


зз а lle order о eire пора 
їл! evon is ot bd # yon do чер y а 

Fist шышы the high Пюре он yu 
line wher your antenna и pen or sete 
Perhaps pow dont hin of aa change i 


Ts раке did. Deputy 
Ks the velie latent beier бае 
on agen. On short tthe ae Тоа nal 
font wel the t nl m bad end of 
бе дне! line. This will he ver reference 
delit n il note tot when the lad poit 
Т эреп hore & a adl ol UU" а аши 
ЖАСЫ cer side df the reference paa 
Ter adds up to one Half wavelength Any 
impedance between infinity aml zero ohms 
Se ое sang the halt wavelength 
И the He [wil be noted at open $ 
"idit fran the reference pot toward 
{ie generator and towed the Isl, however 
the йе has ened tard the Io paci 
tive еее) To пет thie тешемне, 
‘we replace the laid that we оные with a 
est We set ur probe ы the fot imum. 
Tending fom the lad cd f the slotted ine. 
Nick thie spot with a sro. Тык our e 

Uu اا اک‎ au 
шы чар kd under wewwrenent [t will be 
Stel that the vole has тимей “upward 
Ne the probe toward the Laud И the vl 
age goes doen, уи are beudig ihe ght 
‘etn, TE the walt чина oup cage 
"ctim toward the genera Move he 
ийе os above Vo the new li pant ond note 
the direction tht the probe has been moved 

eres a tp yep example. First, youl 
экей the вау aed seid, VSWR, 

rection nf probe. аана betwee rd 
ce point and new мй, and impedance oF 
We sted line 

Tes шу as we mesure the frequency 
the dance heron the al pike vae 13 
tan, This hl the vase ose  the wave: 

nats 24 em. The емо i DS ae 
[y 

Ter ау we ттай 80 os niam and 30 
as a imum opt scale in mesg 
the VWN, 


E; =o + 0 = 100 


m 


E then E 
72 SW Li 


Oct E, ө 100 by alia 
sol sad 25 an He me 
prop 

‘Art Fig: 6, Ue probe wis inne! ial 
палма 

л uem the дан fs с referee 
тийш ta the new ull was а, Wha тй o 
ТАЯ 
ETRA а 

‘The & а movement M 083. wavelengths 
test the ed 


Fit JA me 
Я 2s. Я 


The stt fine wet ы ан їнрейике ө] 
S sis 
Ne are wow reud tu plat tis fran 
Уши chart (Ete, eter pet vut yo 
Hess gn 
Draw the VSWR cine at the peine enter 
Enc 
Draw une from 088 ный tad 
Me ad ип ho prime ee 
At he intersect o the vnde and line 
"lo бе const теман oce tà Та am 
the capacitive reactance dile te ЗЕ Our 
id pence the 
LOG 
= E 


Nil der are some of the Digo sour 
ated ee Ve cur do besides tellng vov 
ш pore өп he ай. А comme vr 
Soil ЗАО L garane Hat yur et 
yonr does worth cat ie one a f от. 
es $1 to build 1 hope that helps son 
at om 1390 me 


SOME DIRECTIONAL WATTMETERS 
AND A NOVEL VSWR METER 
P.G. Morti OJEDA 


This bas problem can he saed by the 
ww ol conventional lumped components 
ied of the distributed parameter of a 
transmision fine, The line voltage can be 
ued as а voltage divi eather Uian one 
war and some distributed capacitance. 
The lnc curent can he momtored by s 
тиреу designed current transformer in. 
сё of an inductance und resistance. High 
equeney current tamformem comi of 
primary and secondary windings on a femite 
or wont dust toroidal cre, with a Tow value 
Of lon! resistance across the secondary 
winding: 


All SWR bridges and directional wait- 
meters тей to generate two de voltages 
proportional to the forward and reflected 
voltages or currents of the iranemisslon line, 
То achieve ths one has ether the cumenr 
delector or the voltage detector providing 
vn antiphase signals so that addition and 
subtraction can be performed. 
A Frequency Independent Disetional Watt- 
M. В. Allenson G3TGD, hus designed a 
wattmeter using the above principles, where 
Ihe low resistance in the current (randformer 
secondary circuit is split mio two equal 
pants, The center connection is luken to the 
"опаде sampling point so that sum amd 
difference voltages are available atthe ends 
of the transformer secondary winding, see 
With wo meters, this circuit can be d 
as а versatile calibrated Фиеста! va 
meter over the Ireqnecy range 100 EH to 
70 Mlle, with an sccuraey of about 10 per 


cent. Proce calculations of SWRund Irans- 
intr efficiency can be made 

Maximum sensitivity th a 50 ил meter 
is des Dun five milliwatts, but with the 
multiplier resistors specified in Fig. 1, full 
Seale detection corresponds lo power of 1, 
10, 100 amd 1000 watts. Calibration is 
non-linear, because the insirument samples 


iS. Lines and орий кана. Te inherent 
itae of he Парта fom se mined 


xa, and поне ropa o ve 

Unfortunately, (vo transmission line im 
рей are m common use in coaxial 
Systems: SOD and 750. As it is not posible 
o design instruments whose sensitivities are 
independent of line impedance, ome com 
ponent values must depend on the ime 
Pedance in use, For simplicity, only one of 
the voltage driver resistors need be changed, 
but instrument calibration will be different. 
By changing the current transformer resis 
tors as well as one of the voltage divider 
fessor, the calibration i the sume fr both 
Tine impedances, This technique has been 
adopted here. and the calibration cures in 
Tg 2. ate comes for 50 or 7502 lines 
Provided the resistor values im Table 1 are 


The Logarithmic Wattmeter 

The basie instrament сап be simplified by 
including a logarithmic network so that the 
power range switch is redundant and a singe 
meler sale cin be used for powers from. 
fay, one watt to 1000 watts, A logarithmic 
эше has the 1, 10, 100 and 1000 watt 
points equally spaced (see Fig. 3). 

The advantage of a Joparithmnie instru- 
ment к that one can measure very low 
reflected powers and very high forward 
powers simultaneously with the same per- 
centage securacy, without having to switch 
meter ranges. 

It is simple to add a reasonably accurate 
wide-range logarithmic network fo the meter 
in Fi | (wee Бр S) The basis of ds 


HHR 


ccd in Pa T. E 


Броне pan pio of he ситим 


ide showings loge propri 


‘operation Is that the voltage dropped across, 
з forward-hiased ^ junction diode is pro- 
portional lo the logarithm of the current 
parsing through i (se Fig 4). To reduce the 
potential dyaamie range of the eicuit, a 
felatvely insensitive meter i used, and а 
small existance is added im series with the 
Toganthmie diode to restore а logarithmic 
form to the seale нее Fig 6) 


T 


Eu des 


Tj & Basle wide ange ert converte 


An experimental logarithunic wattmeter i 
shown in Fig 7. Figure 3 gives the calibre 
tion seale for 50 or 75 ios, provided the 
correct resistor аге used (Table). 


A Dicet Reading SWR Meter 
А particularly usefal device would be an 
instrument piring a direct measurement of 
the standing wave vaio om з transmision 
lie, independent of the absolute power 
levels or the frequency im use. Such an 
instrument, with is single metor, Would be 
oa! for incorporation into transmitters and 
franscaiers (especially with the physically 
small sampling circulis associated with it) 
"The swr can be expressed in terms of the 
forward and reflected voltages according to: 


a 


We wish to generate Ibis function elec- 


troniealy, so that output of he two deles 
tom can бе usd lo generate a meter current 


proportional to SWR.This would se rather 
Tedious, though not impossible 

Conveniently, manipulation of equation 
(D shows hat 


СЕ о 
за) 

which although not proportional ta SWR, isa 
mathematical function of it only. Electronic 


Шып of Er by Ey В easily done by taking 
logarithms and sabtracting. Thal is 


log Eg = 1o Er = log Er 


Fe 


Vanes аг R9 э на Oa 50 on 


In Fig. 9, the two silicon diode voltages 
are proportional to the logarithms of their 
нез, which im tum are proportional to 
the forward and reflected voltages, The tuo 
diode voltages con be subtracted directly by 
Connecting a meter between them, rather 
"an from each one to chassis. 


eme 


Fig & Сый of tho оре directions 
dentur DS aed Dé sr mathe fe te) 


The meter cannot be calibrated linearly in 
SWR. because of subito (2h and because 
the circa does not lk logaritbnsalier 
занах іта the logarithms. The outcome of 
this beneficial: the SWR meter d i 
creasingly sensitive ow the standing wave 
iato approaches lil. This в where one 
wants most sensitivity: lo make the final 


ariations in SWR overa hend.amd зо ов. Fle 
10. showsa calibration curve for SWR meters 
Naturally the. meter sensitivity cannot be 
completely independent of the power kel 
im tse, Accuracy falls when the reflected 
power К ets than about half à watt (e 
Corresponds to an SWR of 1.0571 when The 
forward power is 1 KWI, 

A differential amplifier гоша be added to 
тке cient o Fig 9,10 enable slew sensitive 


eet 
mS 


Construction of the Instruments 

Layout of the sampling circuits а fairly 
critical, see Fis- HI. The put and output 
Sockets sould be se а few ines apart, and 
SSmnectedtogsther wilh а short length of 
тош! cable, The сша braid must be 
rounded at one end only so lol it aets as an 
точат sereen between the primary and 
Secondary windings of the toroidal trans 
former, Twehe turns of 24 AWG enameled 
wire, equally spaced around. the circum 
Terence ol the ving, form the seconder 
winding The primary is formed by simply 
threading the ring onto the coax 

A suitable emis png s me Mula 
ЕХ1зчө. made in England, зной other 
ауре are suitable, The ХОНЬ hus aa 
outside diameter of half an inch, amd Б 
"signet for widehund rf applications be- 
tween S ond 20 MI The matn requirement 
is thatthe ferrite material should matin a 
high петле over the frequency range 

Other components in the sampling cir. 
cuis should have the shortest possible eads 
FRI, R2 and R must be nominduetive solid 
carbon types: for high power levels about 
100 walts) RI should consist of two or three 
2 wil carbon tesstors in parallel. VRI 
Should he a minu skeleton. potentio- 
Teter Lo keep stray reactance lo a minimum, 
leg it may he dispensed with by Irving 
"ura fixed resistors for RI until the 
selected indication under mulched conde 


ПОСЕТИТЕ 

"The detector diodes need to be matched 
for similar voltage drop, wing the circuit 3n 
Fig 12. Point contact germanium types with 
û PIV ruting of FO valle or s» are recom- 


Logarithmic diodes should be modem 
mediancurrent silicon suncion types, such 
is conventions rectifier diodes, The 1N4002 
х specally recommended for its good lat 
"itn properties. Log diodes should ако be 
Petco with the creat in Fig. 12 

The 0.01 uF decoupling capacitors should 
hea dise ceramic type 

To designing a toroidal transformer dien 
cnt to that specified, several Factors should 
Gary terms increases, Ihe selkcapacitance 
sch and causes the response to fll at НЫЙ 


Fig 10. Caltrain cure For SWR sot of the 


frequencies. Failure of this natur causes the 
reflected power indication te res, m other 
‘words the directivity of the instrament falls 
IV the 278 resistors ate raised appreciably in 
value, the instruments will eventually be 
come frequency sentire 

The ratio of the voltage sampling resistors 
(BI and R2) in the HF designs is determined 
Dy the sensitiity of the current sensing 
stout, and the two sampling voltages must 
be equal in magnitude under matched con 
ditions VRI provider fine adjustment ofthe 
ratio. Absolute values of the resistors can be 
Varied considerably. bearing in mind ihat ae 
iheir values increase the stray capacitance 
acres them may need 19 be compensated 
Useful Equations 

Let the fine curent be J amps, the line 
voltas be V yells, and the chareterislic 
impedance of the Палате ine be Zo- 
‘Then V- IZo- 

Jf the current transformer Ваз a ratio of 
ln, and each of the resistors in is secon 
dary ckrealt has a value of RO, then the f 
Voltage across oach of them is given by- 
wg a 


The voltage detector outpat is obviously 


тии Тоорат soviy yont of cp 


The main design equation for all the HF 
imstraments b therefore: 

RRI 
ads 
where the value for R2 Includes the effect of 
VRI ite. 

The dissipation of some of the com- 
ponents specified ie quite high. For those 
planning different cms the following 
equations express the район of RT and. 
the current transformer resistors К. 


where Wis the transmitter output power. 
КУ 
Auot haz, vate 


rie instruments described, Wk 1) i about 
S watts, and Wig) 2 watis for a tammitter 
power of 500 watts, 


Calibration 


If any of the instrumenta are built exactly 
as described, and used in systems of the 
correct ifipedance, the calibration given in 
Fies. 2, 8 and 10 wil be sufficiently accurate 
Tor most purposes. For those designing their 
‘own circus, the following procedure М 
recommended 

Test equipment needed includes a high 
power rf sire (а transmitter) and an zt 
voltmeter. The instruments can be calibrated 
With Tess accuracy without the rf voltmeter. 
The wattmeters are calibrated by feeding 
power through the meter lato an appropriate 
dummy lood (30 or 750). VRI is set for 
minimum reflected power indication, and 
the power scale is marked sceardin to the f 
voltage appearing across the loud. IF an it 
voltmeter is not available, à peat-reading 
type can be made with a diode, capacitor 
and de voltmeter, As the delector output = 
equal to the penk ol voltage applied to it, 
equation (4) leads to 


b гит 
Maca 18V gozo as 


Jt would be difficult for most amateurs to 
‘obtain sufficient high power carbon testor 
io calibrate за SWR meter by means of 
deliberate mismatching. An indirect method 
is therefore recommended 


ig 12 Hookup eheu for matehing dent 
ur fr шш Ho mad тойи dp, nd еди 
Justin diode for dii parit горит 
Ti tr should acte aa posit бу 50 
od nd coil nor detiet раны e 
Vg sonet been sera nde v 


V. 13, Cent шей ia culte SWR meine 
p 


Disconnect RS and R6, Fig 9, from the 
detectors, and connect them 'astead м 
shown in Fig. 13. One voltage Е fixed at 
about 20 volts, and ihe other is varied 
between zero and 20 volts. The айо of 
those voltages corresponds to adefinite SWR 
which can be determine! from equation (1). 
Before carrying oat his procedure, however, 
‘VR? should be set for ЇШЇ scale deflection of 
the meter under matched conditions at the 
highest power level to be used. 


Conclusions 

АШ of the instruments described in this 
article Mave Been tested under actuat 
operating conditions, on all amateur bande 
between 18 MHZ and 30 МИ: Power levels 
used varied from 100 to 1200 watts. With 
ihe components specified, the instruments 
will sustain power levels wel abore the 
Kilowatt tevel for periods of tens of 
seconds, 

1¢ is hoped that by introducing frequency 
independent directional wattnetes, one will 
be able i make useful comparisons ot 
absolute power levels and accurate assess- 
"ments of standing wave situations. The 
logarithmic scales are an added convenience, 
and the directresding SWR meter offers a 
‘ving in meters, 


SWR BRIDGES USING ZERO.CENTER 
METERS 
John Schultz W2EEY/K362 


The basic coaxial cable swr meter, which 
sampes both the forward and reflected 
voltages on a transmission line, is an essential 
instrument in setting up an amateur station 
Although a tow transmission line ут in its 
doesn't guarantee that an antenna system 
МИ work, knowing what the sur fs remains 
ап essential bit af information in evaluating 
the status or the transmitter antenna inter 
пе. 

The virtues of the usual coaxial line swr 
meter — economy and simple circuitry — are 
Offset by the awkwardness involved in vine 
"he instrument: that is, switching back and 
forth between “forward” and "reflected 
switch postions and adjusting a sensitivity 
control for sullscale deflection in the for. 
ward poston, This awkwardness of opera. 
Чоп is partly relieved by duaintrument sur 
meters so the focwardfrelected switch па 
longer necessary — but the cost of the 
instrument increases, The awkwardness of 


operation can be completely relieved by 
special dual movement meters with crossing 
Pointers andfor specal circuitry, but then 
tho cost really soars. 


Another approach is the usage of some 
different circuitry to detect the swr which 
can then activate а zero-center meter so one 
can peak up the antenna coupler, etc., for 
minimum swe ona transmission line with the 
same ease as one tunes an FM entertainment 
receiver for a zoroxcenter reading on tho 
discriminator meter. In the end analysis, 
practically no ine В et up for any specific 
sw, but simply for the lowest swr that can 
be achieved, So, why not make the process 
as simple в possible? Cireultry todo this has 
actually been available for many years and 
‘vas especially developed for use with the 
automatic sevotuming of military tane. 
milters. The zero output when tuning con 
ditions were correct, and the plus or minus 
Output when they were not, allowed, after 
Sufficient power amplification, the activar 
lion of motors to tune transmitter PA task 
circuits, coupling circuits, etc. Now, with the 
economical availability of tbroids and 
imported zooenter meters, zero center sur 
type circuits can be applied to amateur usage 
and met the criera of being easy qe 
construct and economical. They offe a rel 
crallenge to the conventional type of swr 
meter, especially when one is using а multi 
band antenna and tuner arrangement, or just 
leaves an swt meter ina transmission line to 
verily thatthe lie sur is holding constant. 
Tn the former case, one usually knows the 
approximate transmitter tuner settings on 
ach band, and the swr meter В used to peak 
їр the adjustments, Such poakingup, зз 
mentioned before in the case of an FM 
ger, is certainly facilitated by just 
having to lok at a zero-center meter. In the 
latter case, а zero-center meter will more 
readily reveal slight changes in transmission 
Tine эм from an established norm, Perhaps 
the only place where a conventional sur 
mete is still to be prefered is when one is 


dealing with experimental antennas where 
extreme sits exist and а conventional swr 
merer can help to more quickly obuin 
“ballpark antenna coupler or loading сой 
settings, The zero-center type circuits 
operate on а slightly different basis than the 
Conventional swr meter circuits, and just a 
brief review of transmission line operation 
will bo helpful to understand the diffrent 
Баз for the functioning of the two types. 


If a transmission line is attempting to 
deliver power 10 a load, both voltae and 
current values exist along the line. If the 
antenna load impedance is resistive and 
equals that ef the line impedance, all the 
power feed into the line reaches the antenna 
Fess any power loss In the line itself because 
of the line's inherent los. IF he load is not 
equal то the line impedance or reactive, pare 
of the power the line wes to delier i 
rejected by the load and reflected back along 
the line. This sels up standing. waves of 
voltage and current which are not in phase 
With the original voltage and current waves 
the тизи в uying 1o pump into the 


Conventional sur meters sample a portion 
of the voltage or current wave traveling 
towards the load and 2 sample of that 
traveling back from the load, The relative 
amplitude of the two samples is ihe swr and, 
of course, the desired condition is that there 
be na reflected wave from the load If there 
ф ко relleted power fam the load, the line 
Gotten referred to as Bring "Mat." This term 
is a bit misleading. Although the reflected 
power may be zera under marched con- 
dons, the power flowing to the load vis 
the Jine wil stil set up normal sine wave 
istributions of voltage and current along 
the line 


Another way to sense that the load is 
matched to the lie is to determine first of 
all that the phase difference between the 


voltage and curent on the line is zero and 
that the ratio of the inphase voltage and 
current is correct for the impedance of the 
Tine being used, IF there is no reactance 
present in the load, there will Be по phase 
difference between voltage and current, as in 
any ac circuit Feeding а resisthe load, If the 
Toad is not only nonreactive but also of the 
correct resistance, the ratio of voltage and 
current on the line will have a definite 
ашо correct for a given line impe- 
dance. The zeroccenter meter Circuits are 
designed io monitor both of these line 
conditions. 


Practical Circuits 


“Two separate circuits are used to moniter 
the line conditions just described. One could 
switch a separate zerocenter meter between 
the two line monitor circuits but with 
imported zerocenter meters available for as 
low as $1.50, iti hardly worthwhile to do 
so. (А good source of the 100-0-100uA. 
meters needed is Еро Electronics, 2700 
Hempstead Turnpike, Levittown NY 11756, 
Their meters with order number DA798 or 
DATS2 cost only $1.50 but they have a 
37.50 тай order minimum.) Aso for many 
installations, it в not necessary to use both 
cuis. For instance, in a home installation 
feeding a set of various fixed antennas, i 
would probably be of primary interest to 
have the impedance monitor circuit 
(voltage/current ratio). Once the antennas 
have been set up and operate sarkfactorily, 
опе would primarily just be interested to 
лам that some Impedance condition on the 
line has not changed. In a mobile installa 
on, where some reactance cancelling Lor C 
needs to be adjusted with frequency 
changes, it would be of prime interest to 
have the phase monitor creuit once the 
installation has boen initially set up fora 
correct impedance match, and the reactance 
cancelling component only neads adjustment 
during cial operation, 


Phase Monitor 


Fig, 1 shows the circuit of the phase 
monitor. It i a basie discriminator circuit, 
The voltage on the transmision line to 
ground is sampled via RI. The current on 
The lîne induces a voltage in the windings on 
the toroid placed in the Hine which, of 
course, K 90° gut of phase with the voltas 

sample. Tho voltage proportional to the line 
voltage is divided across RI and R4 (Cl and 
©з are И bypass capacitors}. The voltage 
Proportional 10 line current (across he 
toroid winding) is divided between R2 and 
ЁЗ. Referenced to the center point of R2 
and R3, these voltages are 180" out of phase 
With respect to eachother and ether one i 
90" out of phase with respect to the voltage 
across R4. The voltages across R2 and RA 
are rectified by DI and, because of the diode 


polarity, produce a voltage with the polarity 
indicated across RS. Similarly, R3 and R4 
and D2 produce а voltage of opposite 
Polarity across R6, When Ihe transmission 
Fine current and voltage are in phase, the 
voltages across RS and RG are equal and 
opposite, and the resultant voltage output 
which drives the meter is zero. For an 
nut-ol-phase condition, some output voltage 
exists Whose magnitude indicates the 
amount of the phase difference and whose 
polarity would indicate whether the line 
voltage leads or lags the line current. 

One could actually calibrate the output 
meter for different magnitudes and direc- 
tions of phase difference, but this would be 
very tedious and not of real use for just 
checking the adjustment of a line for reac: 
tance cancellation. The only calibration that 
has to be checked l 1o excite the circuit into 
{resistive dummy load and to be sure that 
the zro-center feature works. it does not, 
it indicates that some unbalance has been 
introduced during construction or some of 
the components (R2/R3 and RÁ/RS) are not 
closely enough matched. Ї the meter excur- 
sions off zero center become ioo violent 
With a high power transmitter, some addi- 
tional resistance can be introduced in series 
wih he meter qo limit the maximum 
current Пон 


Impedance Monitor 


Fig. 2 shows the circuit of the impedance 
monitor, which is also a form of discrimin. 


ator circuit. Samples of the wansmision line 
паде and current when they achieve the 
desired ratio produce an output voltage from. 
the circuit which В zero. As in the previous 
rait, a toroid placed around the center 
conductor of the tranamission line develops 
by transformer action a voltage proportional 
to the line current, А sample of the line 
voltage to ground is taken via the variable 
capacitor C$, Unlike the previous circuit, 
both ihe sampled voltages ore rectified, 
producing voltages across Kad resistors R3 
and R4, without paying any attention to the 
phase ferences between the sample 
voltages. It is only the amplitude of the 
sample voltages which determines the ampli- 
tude of the voltage across RA (for the line 
voltas] or across R3 (for the line current), 
Because of the diode polarities, the voltages 
cross R3 and R4 are of opposite polarity, 
‘They will cancel when equal, producing zero 
output voltage, and since СЗ is variable, this 
‘condition can be set to occur at any desired 
Tine voltage to current ratio. 

"The difficulty with this circuit is that the 
sample voltages generated by the toroid 
Wansformers and the CS coupling are Ire 
quency dependent. The rest of the com- 
ponents in the circuit (АИСТ and 2/2) 
are there to help eliminate the frequency 
Sensitive output of ihe coupling elements 
over a reasonable range. 

CS is set with CI and C2 at midange to 
provide à zero voltage output from ie 
‘reat on 20m when the line is terminated 


in a resistive load equal 10 the line impe- 
dance. Going to 10m, C2 is adjusted o 
restore balance and on 80m, CI В used to 
restore balance, The adjustment has to be 
gone through several times before а good 
Balance is achieved over the entire HF range. 
Tr would be posible to calibrate the meter 
ovi different value load resistors for differ- 
ent sen. For high value load, the meter 
would move off center im the opposite 
direction for Tow заре ав But, such 
calibration would only hold true for non- 
reactive loads. 


Construction 

Many conventional swr bridge circuits 
have been described over the last year or two 
їп amateur literature where a toroid tans- 
Former, rather than a parallel wire to the 
center conductor of а coaxial line, has been 
used as a pickup element. The construction 
of such units applies equally well to the 
circuits shown here, It is only the circuitry 
following the pickup element that is really 
differen, plus the added RI pickup in Fig 
1, or the CS pickup in Fig. 2. Note that it 
doesn't matter on which side of the toroid 
these pickups are placed. However, as in any 
A ie ай leads must be kept as direct and 
as short as possible. The circuits shown are 
Tor the HF range, but by changing the toroid 
and values of the bypass capacitors, they can 
be extended, by experienced experimenter 
into the VHF range. 


Chapter П 


How to Measure RF Impedance 


THE ANTENNASCOPE — AN EFFECTIVE 
тоо. 
м. R. Corruthers VEICEA 


There are two types of antennas, com- 
тегш and amateur A commercial antenna 
is gonerally designed for one frequency, has 
many эсте of ground around it, по cec. 
tions and miles of heavy copper cable buried 
underground io provide am "effective 
ound. These antennas work as de 
ned — very well. The amateur antenna, on 
the other hand, is just that — an amaleur 
design and construction. 

“This antenna i subject to all ills, roof 
tops, buildings, trees, TV masts, house elce- 
{nie wiring, telephone wires and what not 
Jes a wonder they work at all! But they can 
be made to work and thousands of amateurs 
make them work. They make ther work by 
pruning or lengthening the feeder cable and 
by using ап antenna coupler. These are 
aways empirical steps, the Тегу cat and try 
and see what happens” method, How much 
bette it would be, and à time savar 100, if 
we tested our antenna systems electrically 
find bnew ‘What war happening ond then 
‘ould take intelligent action to put the 
Whole antenna system into resonance. 

"This fact is well known ~ an antenna can 
only accept power and radiate properly 
"when it is operating at its resonant fre 
quency. This is no problem for the com 
ош people who operate al one fe 
duency. The amateur, however, wants to 
‘Sour the bund” and may wih to operate 
lover frequencies hundreds of thousands of 
cycles wide, even megaeycle wide. How сап 
Ne do thie with a fixed antenna system? The 
answer is, he cat! But he сак constract an 
amenna system for a certain frequency and 
{ake the penalty of reduced radiation when 
Ihe mover far away йот it However this 
actually works very well, because each ата 
teur has hs own particuiar part of a hand im 
which he likes o operae and his friends 
tend Yo say there 100. On this particular 
spol, the amateur works diligently to "put 
Out good siga 


“The question aries — how can we make 
sure our antenna system is radiating wel at 
the particular frequency we wish 1o use? 
One answer is to use electrical test equip- 
ment to show us what з happening on the 
Whole antenna system, which includes the 
Senn and the (eed ine 


One of the most useful devices for this 
purpose is the 1f bridge, generally called the 
‘Antennascope. Iisa simple device, inexpen- 
sive to consirucl and very effective in 
results, It is usually powered by a grid dip 
oscillator. Such bridges should be used at te 
Junction of the feed line and the antenna 
and will show the resonant frequency of the 
antenna itself and the radiation resistance at 
the feed point 

Making such measurement up in the air ke 
э difficult thing for the average amateur and 
impossible lor those whose antennas ate 
supported at the ends If wo are wiling 
However, to accept a small degradation In 
endis we сап use the f bridge at the 
ation end if we have à half wave, or 
multiple of a half wave, feed cable, AL every 
Balf wave” point on a feeder cable The маре 
and current vectors are in phase, which 
Simply mesas that the electrical condition 
seen at the end ofthe cable i repeated every 
OR wavelength in the cabe. We сап use the 
Hf ridi then, at the station end of the feed 
Ue, we are wiling tO agree that the reis 


wil not be 100% but reasonably clos to it 
‘The results will be affected by all the various 
‘tore that affect amateur antenna. reso. 
nance and these foots may give us some 
peculiar теь but they can be overcome 
nd the final results may бе quite valuable to 

Let me give you an example to illustrate 
what I'm taking about and io show you 
ow effective the use of the rf bridge Can 
je 

A fend of mine constructed a 40 meter 
inverted V antenna, held at the feed point 
40 up on his eam tower, 66" eps down to 
Supports which held the ands about ый 
{he ground. Feed lie was 100 of Twin 
Amphenol cible, velocity factor 68. The 
antenna was difficult to feed, ser was high, 
тадшйов was poor. He asked me to hive 3 
ook (electrical) at it. I took my grid dip 
meter, f ridge and tum. 

The first thing done was to cheek the 
кей line length. 1/2 wave length at 7.1 МН: 
vas 452 ВИ of 47.1 feet Two 12 
‘wave lengths (fo got Into the station) would 
De 94,2 eet. 

‘The fist conclusion was that the fend tine 
was 5 Teet too long 

Next Test No. 1 vas made using the rf 
ridge sith results as shown in Fig. 1, the 
‘sults being shown ia table form and aluo 
plotted in graphical form. 

It was obvious from this graph that the 
amenna system was resonating outside the 


a 


band as shown by the dotted tines. This test 
жаз repented and the results were taken 
down to 64 MHz. They showed the system 
tobe resonant at 68 Мі 

Tost No.2 was made reet using the feed 
line cut to 94 feet Fig. 2 shows the 
pw 

1t was obvious the resonant point of the 
system vas rising 

"Test Ne. 2 was made next, cutting the 
feed Tne to 91.2 feet Tong. Fi. 3 shows the 
таша 


‘The resonant point was ista, but not far 
enough yet 

Тел No. 4 was made using the fed line 
cit бо 882 feet long Fig. 4 shows the 
‘sults Ie was obrioas that we were very 


close о the resonant frequency of 7.1 MIZ 
‘which ту friend wished to use. 

Tos No. 5 was with 85.2 leet in the feed 
tne Fig. shows the resulta 


“Test No. 6 was with the transmitter (300 
watts CW) and antenna coupler connected, 
There vas по trouble in loading. and no 
{rouble in balancing the coupler to obtain an 
Sur of 1 to 1 rato 

"The results оп the alr were interesting, 


sje reports to the Eastern half oF the 
U.S.A, SIS reports lo Germany ete. Con 
iion; The remis shown above ше not 
prece, nor can they be expected lo be 
Pici There ме too many unknown ae 
{ors entering the electrical picture, such as 
those whieh required 2 shortening of the 
feed line, in this example, to somewhat less 
iUum a half wave length. But the bridge 
Showed us the overall picture and suggested 
What мас required o be done. The опа 
Tesis show tat t was ghing us a mol 
Рааго and а паши that was very sale 
factory for my friend's need. 

Way nat construct апу bridge and check 
you own antenna syste? suggest И will 
тву olf and be very informative to you, 
Showing you what your antenna system 
looks ike electrically and what to do to 
bring your whole system t» the resonant 
Frequency you wish to obtain ... VESCEA 


HOW TO BUILD AN ANTENNASCODE 
Paul Franson WA COH. 


A type of simple bridge used for measur- 
ing amenna impedance ls called ihe 
Antennaseope, shown in Р. 1. This bridge 
is designed for low power operation — a grid 
dip meter usually gives plenty of power t 
Should be built very compaety with short 
lends, The potentiometer should be of high 
ашу; an Allen-Bradley Type 1 is fine. The 
ridge cam be calibrated with regular com 
position тайно, Simply connect the resis 
lors m turn to tbe гели terminal and 
adjust the pot ший he water fending dipe te 
Zero, Then mark the value of the resistor by 
the pot pointer, In use, the meter reading 
will not пий completely except for resstive 
Toads, во it will mol read aero for reactive 
Teding wil occur athe approximate Impe- 
dance ending. Remember that all атеш 
bridges should be usd between the antenna 
ana the trunsmicsio line. 


Ieee bie shod ba enam com. 
cy ror bat he парите uae 


THE MARK Ш RF IMPEDANCE BRIDGE 
Mark Cholewski W6CRT 


зоне te pret pane of hat 
Br beam Or pune fal pt 
3n tne @ Of e eoit yur nat Gr even 
Stine how meh ils Dong ua o 
MP Re tune Wyo тш wot do йим. 


2 


ре any Майа Jobs, then the ark I RE 
Tingedance Beige ве ng fr yoi 

"You ten il ttov à toll teat of about 
già Текши of thst nal) and if you fete 
ао closely, wit be arearate fo 
laser tan 10 percent notet i operat 
о Tango. Unike the mere common reste. 
lige wed seleccion methods of measuring 
бареле, the Mark LT operates tay wel 
Тейит and reactance present in verior, 
Жоп Pros at алу frequency рерна 2 and 30 

‘fore we start nt the sual construction 
‘the Mark one thing iet be араай 
тасу ean pe ашшы шу i da em 
завана а parts Inout ere aveo 
ишу ба The original Instruments 
Eatery techniques. TE you eke алу changes, 
‘a лао curae will no longer SUR 
However, ыас ae flloned (e tke 
ейт you need have тә четтин thn ne 
Tey. A tat model bot by МВТ fae 
pose EE 

Construction of the Mark II divides nto 
мес major clas Preliminary metalworks 
deseribed separately, Ready? Let's go! 


Preliminary Metalwork 


1, Gut, dril, and bond to shape from soft 

‘uni sedo 8182, and 83 se hows In 

les chy C2, mnd ex 

Ban 

Figs ба and C3. When tapping plexus, uon 
i andy ant зааг tutular shields 

МБА э own i Fig: Cû. Cat 

рег ы brase тау be ied; aliman told be 

vided тора aul 

E Aeeb shielded eestor amenlly R2/S4 

fe Spawn ж i СТ. Tho copper tb 

BE gla gut t dear the эму of RA: Non 

soldering, fol the assembly in a тше to pre 

ERES from acce beet 

Sot, ап, bape to аре and solder tox 

Suiits SIH, S20, an SSE as show In Pie 


E: 
psit 85 (а ied LEP unpainted ctam 
fa) as eum in Fig. 00 

"Gut dri and bend to shape эһ 
lon SA а shown in Pig CIO. 


E 


Е 
dabo section for venom. whieh wl 
‘om obvious, contruction of Ue steed 
Шш le Ue act eren part af the 
Entire project, Before proceeding eead and 
pP 
аи thew ful Take spe eare 
Tor Hie oral Instrument before а 
КЕЛ from Gach Flext. 
Em 


5. Cot and dell tuo ачз washers as 
Жока m Pig. CL? and sane hem toa и 
уме НЫ as ан sown. Toon cot al 
wry oar the bein with а hack 
T pall de eid fons an 18inch length 
BEROEN Ese eror sep 19 ar te 
IL Solder one end of the 10inch «Мер 
Е Ve Dobbin ем 
gam alin rod or ell dil te шр 
Ve nce of the slab зрна JE must уаш 


m 


folded Transformer 


peor 
id UMON 


"AST 


Xo. 26 ранеты wire, Clan of all metal 
‘sh solder slater: 

SC NS ан 

wire on the bie in ree in of 18 

{ir each Solder the start of the winding a 

ы the ire 


"E ond at the shitting 
‘ached Ie stop TL Food tha rot ond o t 
Biss into tho shielding, draw the tar Ces, 
а the vinding with plate tae. 

TEC a pier of brass or ceper shin tok 
ма shown п Vig. Сїй ia s length bh wil 
ир around the bobbin bet wil ot alow 
etude sf the chi мов to noch each th 
AE Tis the shin rici along tie ses. 

prora ch stat i step D, 
{In lr tho sim to the bi ends Caution 


Do not overheat the winding; the mantie sover- 2 


Bng malis Gy and а short й атон no 


и. 
hard eoppor tubing around à Lih diameter 
m. Sum the tebing as shown by "phantom 
en Fig CIE 


Yr Locate the inch piece of shielding left 
roe fram sap 10 

Sn Using su tshnique as în stp 1, solder 
же ami of the shielding nto the ея hole 
ees if solder splat and burra 
DET ант length p 
dcr Tar inside the 
thing in ir direction shown: 

OP Bed the free emi ofthe. hookup wire 
road the ое АЧ 
"ial ape as shown i Fig. С, Рай o the 
dft turas augins makina sore we he 


a 


peret а male phano ше to the free end 


St the ded wie ae awn М Fin CI: 


Bind кид Mal DOS сыным 


cd nay tau, rs 
erba em n 


Ach sl pron SEA, wing tne 
mg chine nt Ono 


I ers t si 


a ste of s or varie capacitors 


carbon), from the soldering lag on $2 to the 
ү {pte line om S3 Connect Ёз 20 oh) and 
RA (ido ohms) tthe antderimg las on S3 
‘hid were led ie шр 36. BS wil ы 
{he rator nearest the ийиш o бы pal 
S Connect Nec 18 ронед ое lad from 
SE Connect No, Т (nts differnt vir Sis) 
шай fom he "onim. connector ty he 
Ee ool ш i 
SE Atath the ranaformer, compte in stop 
24 ta the bottom ofthe ата a sown In FIE. 
Zola the са conne connected to the 
аплот to Ше pri in the "signal кик 
жни” hoi de the ne between tie ttm 
ише and the соран, maune able lam 
Ж hold the амид primary Tea. Bear H 


Tea ошен Ше чына of CF and to 
ешш ЕЗ ana i. Complete connections are 
oer siet 

py: 


ЕЕ 
E 
i 


Ананы бино vien 4, Mount $î at he left elde af the panel (ar 
Shown in Fig C10) and mount the amem 
PEUPLE 


M EE Ж. Аш tate 
EXC и E 
Dc pn мыш ы pcs co ЖШС ИИ 
iis nine Atak the re ge di a Mose te Calcd diaig on he paret 
fee ae p E E tual ech 


hiked secondary nd with another dap 
oid by the Tame элен iral i top 
3а Mount a ering ug to SIR with 10 


[EL asing Sha e i бе 
ЖОЙ Minek шк ЧЇ ашна în all те 
Sb St 


S Ce and Co te 


сара 
ile n ee and отоке withthe beret 
sews provide, "os completes contrition 
SEU Wie: After шїгїр, К nit be ray 


Calibration and Use 
ince the Mach I i наза instrumen 
(apt fren the Sekering bridet event) 
Ba aniy be unod iie tal enero an 
steer Bath ‘hilt her 
Hop "4 
Crater and any cei адата rre 
PR Soo athe detentor. Por bert ere 


should be calibrated with the signal generator 
rd receiver ith wii iil be nd. 

Ж. Connect the boo to the signal generator 
Shi the recive, sng coax cable from the 
panel connectors t tac. 

И ай the siena generator э 


me 


ШАЙЫ шеди te D бл 
S the IND.CAP" witch to "CAP." 

©. Set the "Reatance” diat to 15. 

SU Ses the “Resistance” dia a Б. 

SE Таш the signal generator oniy, for maze 
КО 

ЖЫ the мә smal "balance" dil 
‘ince the ign а he reer to the owe 
JS paar Thin the soul” oe “balan 
cert ls wi res da 
Sijusonent will be necessary, However, 
Fever sand sal generator боли 
Set be ef aloe during Re d 
"i Replace (be ort tirer tho unknown 
леди with the од depee-carvon 


antil he reading 1 80. Thie completes salir 
бам andthe curves shown here can br used 
or beatings 


Using the Mart I 
тә ie the ark M, set the instrament up. 
coer i step BF the carton 
dore Sat te sien generator to th, dear 
frequesey und shert sa the "alien terme 
maof the bridge as described in sop БЕ, 
ИЯ 
set the ел tte te "IND? the se 
ches dial fo 3, andthe теме dal to 
ТШ che sinal it the all babe das 
‘Now tenore the abart and comedy бы on- 
sown. Rennes the bridge suing the large 
AGI note the readings and convert the rosd. 
ings i eb by ane of te calibration varier 


{Site end iam ae rat by e iro 
GE e at wich e sending wis tte. The 
Eie ete p tte by chang he 
redis fec Че ш reni tom Fie 
SET Spes ie alin бу hin factor 
s ме impedes, 
E E Th entimite ths 
amer i the unknown ue act the are 
rc dn e а име ent arr, Sel ie 
Es dl ta B and Short i the “ane 
{Sor noct. ll de ipd wi ic 
SE end ope i te melason, e uma 
fers inae impe 
VAT Ihsan rg in tho same 


manner as for an inductive перейде: How- 
‘rer, the routancerening i erected dier 
SEU Subtract the wae taken from the eal 
ев curv from the valo originally et on 
ВЕ dials Now divido ti remainder 
[rs и me) ab which the rending 
Ter taken The rel i he tre valor 
ten mite” practice wil mae operation 
‘of the Mark ШЇ far move куне than the de 
lel directions weal Incas: in prac, 


takes to rend tese paragrap 


Parts Substitutions and Design Changes 

Since few hams are contant, to build a 
‘chinese copy” af someone eves бейет, а fev 
‘eon e fect ot changes are лы, 

Naturally, the Mark IIT doce’ reprenent 
е only pecie er even terri Ше best 
Socrates LEE 
элу part, oF alh, may ba change. However; 
Жу seh change иШ invalidate the calibration 
не, andi rot подол vales (he 
aide ft aces to огу euler. 

"Even then before making any Зи, 
tase three desig articles should be read 
КЛА 

(А adie Frequency Bridge for Impedance 
еее Fram 1000 KES to 60 СУЗА 
D Since, Precedings ol Ine ГЕ КУ Ne 
таре T940, pages 192102. 

ТА ich Prequency Model of The Precision 
Condensers” D B. Sidi, General lio 
Беттен Oteber-Noverabet 1935, pages 


Хаа Encicerine, Nay, 19, rage 284M 


ا 


MEASURE RF IMPEDANCE WITH YOUR 
SWR BRIDGE 
Waren MeDowell W2400 


o far the great majority of antenna 
impedance bridges that we have found 
in construction articles are devices that 
function only with a low power #f source. 
‘The cunofthe-nill impedance bridge В de- 
signed to operate with а grid dipper as the 
sooo of rf excitation. Operation with tube 
type dippers is generally intended as the 
transistor dippers produce an rf level that is 
too low for excitation of this bridge type. 
"The conventional antenna bridge cannot 
be left in the transmission line continually as 
excesive 1f energy would soon destroy the 
device, This means that cach time measure- 
ment of antenna impedance I desired, the 
‘изменой line must be opened and the 
bridge inserted and pid dip excitation ap- 
plied. Grid dippers are not necessarily the 
most accurate И source for a specifie fe 
‘quency in an amateur band . therefore the 
Mation receiver must monitor the dipper 
output for any bridge accuracy. A low 
ower bridge will not often present the true 
operating impedance of the antenna 
especially antennas with parasitic elements: 
A bridge that operates under full transmitter 
power will present a much more accurate 
picture of your antenna system а specific 
frequency. 


Fg 1, Comenta bg 


Inspiration for the In Line” full power 
bridge came from information conceming 
the standard swr bridge. Just about every 
‘amateur has in his posession some sort of 
эмт bridge and the great majority are ofthe 
type illustrated in Fig. 1. This bridge consists 
‘of a section of transmission line near which 
fre placed two inductor, These inductors 
are actually two bridges along with their 
amociated diodes and resistors. One of the 
bridges reads forward power and the other 
reflected power. The resistor (Rx) at the 
fend of the inductors LI and L2 are critical 
for accurate bridge muli (balance) and there 
fore must be the proper value for the 
specifie transmission line used, For the 
average swr bridge the value for Rx is 1000. 
Tor 759 line and 15082 for 3002 transmision. 
line, Considering that resistor Rx is critical 
Tor the Impedance of the line in use, varying 
the value of RX and dovking. system cf 
calibration for Rx would enable us to 
determine the impedance of з ine when 2 
тай is achieved on the bridge meler 

"The "reflected" inductor which i Lt in 
Fig. | is the portion ofthe bridge circuit we 
are interested im for impedance measure 
ments, The value of Re and the transmission 
line must balance the bridge fora null to be 
realized, Any variation from the above рата 
meters will mean changing the value of Rx 
зо that the bridge again balances at a new 
impedance value. 

By experimenting with various values of 
resistance at Rx, vas determined that a 
10008 potentiometer represents a fair value. 
The 10000) potentiometer is inserted m 
place of Rx on inductor LI (see Fig. 2). This 
fs the inductor with the diode pickup lo 
fated toward the Toad or antenna end of the 
sr bridge, 

Make sure that all leds to the 10009 
potentiometer are short and that the metal 
case (Shel) of the potentiometer в well 
grounded, Fxcessive lead length or induce 
tance wi create inaccuracy of the device 


The position of the potentiometer will he 
determined by the physical layout of your 
particule swr bridge. It must be xt at a 
point where the shaft can be extended 
through the front panel of your swr bridge. 
Allowance must also be made for a dil or 
other indicating device which can be cali- 
brated im ohms (impedance) on the front 
panel. It might even be desirable to mount 
Your entire present bridge in another larger 
ме so that all functions can be accom 
пои 

Calibration of this indine bridge was the 
major problem. Am ordinary grid dip meter 
‘will not provide sufficient excitation for 
readings. With fll power applied, especially 
a Kilowatt, it becomes dificult to find 
‘sitive dummy loads of various values to 
Calibrate the bridge. Even with 100W of rf, 
Proper resistive lo values are not common 

"The solution to the calibration problem 
ame to us in the form of an ouch!) CB 
transmitter A CH transmitter is fortunate if 
it i able to put out 3W of ef and at the same 
time wel within the frequency range of an 
swr bridge. The most important fact i that a 
(CB transmitter wll provide adequate exc 
tion for calibration of the bridpe with 
ordinary SW S% carbon (garden variety) 
тебет. For calibration, а good assortment 
f these resistors В necessary. Use values 
such as 5, 27, 47, 75, 100, 150, 220 and 
4700. Intermediate values cam be then 
interpolated on your scale. The calibration 
procedure is simple. fist borrow your 
neighbors CH, then attach the SW resistors 
acros the antenna coax connector of the 
bridge and excitation of the CB transmitter 
is applied to the remaining connector on the 
bridge. The bridge sensitivity should be sel 
for 3 middle scale reading of the meter and 
the 10009 potentiometers varied until you 
reach a mul) on the meter. Mark the value of 
the calibration resistors on the polenlo- 
meter seale (dial), Do this for all of the 
available resistors and your bridge will be in 
fair calibration, 

At this point we should mention that this 
system does not measure reactive com 
ponents im the antenna system. If your 
amenna is reactive, either inductive or capa 
tive, the meter will present a shallow, 


үте” D 
— 


Dig. 2 The modified bridge lad to 1K pot should 
Bean hort m posible and sel (ese) ef pot 


poorly defined sull at the operating fre- 
uency. A sharp, well defined эш will 
indicate a purely resistive impedance. 

When using the bridge im its former 
function as ап swr bridge, set the resistance 
dial to the value of your transmission line. 
When measuring impedance, vary the dial for 
maximum dip on the meter and read the 
resistance (impedance) directly. 

‘As а final point, it ik wise to insert the 
surfimpedance bridge at a half-wave or an 
even multiple of a halfuavelength from 
your antenna, At half-wave points from the 
antenna, the antenas impedance E repeated. 
‘This will erable your measurements to be 
much more accurate. When determing half 
Wavelength points, lake into consideration 
the velocity factar of your particular сол. 


USE YOUR GDO AND Z METER 
Denys Fredrickson WOBMW 


"The GDO is ane of the most versatile pieces 
‘of test equipment lable, Yet thee are 
‘many’ ham whe dont knew how or when 19 
е ose The writer wil пу to дете and 
‘plan some of ts various functions. 

"The GDO is basically variable high fre- 
pen, eei Shi ea i 
Approximately 830 kc to 250 Me. lt may ao 
ied as а diode delector or wave киле. 
The GDO get ty teme frm the fact that à 
meter measures tho grid coment and when 
the ete sect coupled t» а remem! 
rest reduction in grid curet рей 
‘This is called the grld di. However, when i 
\ mod as а wevemeler and coupled to атт! 
оше, an Soeease а coment B obtabad At 

“The GDO and impedance meter com be 
one t зр the flowing 

7. Determine the resonant есу of 
tea ciseus, including antennas 

2 Determine the impedance of eet e 

3. Determine the Engl of half wavelength 
ог пизпег-жауЧезщ anemone ining 
ub ne 

4. Determine the "Q" of а erator com 
ponent with the aid of а УТУМ. 

"5 Determine the resonant frequency of 
дайы coils, capcitors or ceste Па are 
‘within the ande ef ihe CDO: 

6, Determine the rf frequency of enere 
gend drew 

7. Monitor а radiated of signal with the 

headphones. 


aid of 

А Neural of stages 

3) Locate parasti silat 
1. To digi receivers ond todo 
11. Determine where DCI and ТУ 
ing the radio television, reveiren 
13. Determine unknown рено 

13 Determine unknown capacitance. 

‘Now if уоп will step imo the lb we il 
tay o demonstrate How these instruments can 
Bre put бип Шей pacen. Lets bogin ith 


the simple fonctions and then gradually ere 
tp fo бине lich ove more complex so Ther 
nt sare ue bore we got std. 


An oscillator-detector 


Simply plug in à pair of Headphones (if 
GDO fas Facilities for therm) and “sor beat" 
‘eth the radiating snl. Та hes wil be 
the quency of the rating sial 


Crystal frequencies. 


Connect a one tum op o wire across the 
sel and cpt te GDO dise enough 1o 
э э dip of the meter wen resonance hc 
{dined Tei always wise fo heck lower fe 
особа to be sure fe the fundamental fre. 
ener Sari being indicated. 


Frequency determination 


Generally the GDO les a switch which is 
sued te remove the plato voltage Fm the 
tube. The tube wil hen sere the Function 
‘of a diode and the meter as s diode load 
When = peak election of the meer is ob- 
tained th will indicate бе frequency of the 
radiating signal. 


Resonance of an RF choke 


When a of choke is used as а pall or 
slut fed leu, t t be fee of sll eso. 
Tance over the operating frequency rage al 
"hat realtor i way bum wp. The popular 
pi tank cct example Pes © short 
dieu eros the he ad then deine 
is мй ero frequency by eol the 
СО аме eh тз йене а р oi the 
tte whe йе ешн Hiec з b 


Neutralization 


Apply plate power tothe excite stages and 
lament power v st 
alized. Use СО м a моет amd cou 
le close tothe tank cl n the stage being 

alized; Vary the frequency of the CDO 
"mum телах & obtained and then 
ist the neutmization far minimum. GDO 
meter reading The eat being nesta 

have be retuned ate he, 
re repent with cir coupling s the 
EDO ta the Tanks ы 


IF alignment 


Tune de СПО to the desired! frequency 
aod couple t close to the # alto be эдт. 
Mist the ol until à dip i nemi on 
e meler. The И ой wil then be weed vo 
the deste Treen 


Inductance and capacitance checking 


To determine the vale of an whan ete 
pucr, comert t acsi Io hace 
Ж we the CDO to find the теми hre. 
тешу af е ceni WUN these known 
“oleae wl ee te ae 

Some CDOS supp a char 
wi tthe cule supplied wi 
The CDO as the known inductances, To dete 
"mine the value of an unknown. inductance, 
оше cr capacitance acres бе coil 


and тае the GDO to lid the тоннын fe 
‘ey. Again the réncaner chat tye 
"Se o dhe following тий (which may be 
"Sel for either Inductance vr capaci) fr 


1 
3838 (в) € 


Where 


C capacitance im orale 


ms 


© measurements 


fase ids бый AES 
EE Lp ios 
E UE ITE Eia 
Ex pod pp 
Herr a ril 
САНГ ah EE: 
ЛИНИИ 


Г 
i 


° 


е center of resonan ерек 


Where f, 
{=the deren benseen f; tud 1 


Parasitic oscillations 


y wing а рай of адва with the 
GDO, the parue mation Requany тиу 
фе determined. Twn the power ull nf the 
Sage йи checked a then we GDO to 


e ce hh una a e us 
Se fequens by ovine е CDO sh 
ied the wire When а “Шу” i observed 
Olten the ager and toch an ungrounded 
Sil of бе crei И а Gangs m te tip P 
йм, i ийле tats the porto o 
The ít that wou Ье а Mel iei 


BCT and TVI locator. 


Mos of the BCI 
очу bereaved at 
lato of ler m 
Ж инний ol all Ише. The prob 
Usb the f entering ho пеле" Use 


VE problems cm 


E 


GIO tuned the Trees which produces 
Чо pits scu of terere Pre 
around withthe GDO unti! the m sensitive 
spoz Б located, which ie indicated bo vateh 
ag or ceni to the receiver interference. 
Alier ihe pot of entry бетшше then 
the appropiate corrective action ean be ac 
‘comple 


Antenna measurements 


Spice does nat permit to dicus all types 
of arene and ames so only Tet 
Wil be mention t0 give some kiea on the 
ef rents A ш paint Sod 
entime tat Чакае wpe comp 

shoul De se between the CDO ей antenna 
‘when checking near the curent maximum 
Point and capacitive єрїш when checking 
Tear the voltage manum po 

“The beam amenna has ined tremendos 
Пр In recent years pho many head 
Aes for hne svg toa the тиш. 
‘mum eflectivenesw. Mia of te headaches ean 
sits бой by sing the CDO 
And пробам mer (ает Lets le 
a look atx 3 element ya and ic what ds 
fo Бо dane to obtain god эйт. The 
Seen lis mast be pica айне 
or electrically ded t өши тесно at 
the’ desired еврея ond. the Teed peint 
impedance must tateh the Space of the 
ertet e e ae are mat 
the ordy considerations for beam рн 
but they are the mane important ctas The 
GDO can be tively Coupled fo each ele 
cent andthe elements edited cach 
‘one i resonant‘ the desired frequencies. I 
est to make the тоди whe the 
Antenna Та operating pion This & vay 
iit in o m many eases bot lets qunm 
ош can. Mir e tenente hare een ad 
Ite. the fd point тиш һе alid in 
Match th tine The mer and CDO wil 
be sed to accomplish adjustment, Tie 
ne i basicaly а тейлее туре bridge 
with elated potentiometer as one of the 
idee arms. Connect the Zaneter dey to 
the antem fed pont Couple the ООО fo 
the 2и боа. thew» couple bop 
ft wre connected tthe other terminal uf 
the лабот Tone the CDO to the жи 
Frequency of the Hea sats he eer 
tothe dip ruil I the impedance indicata 
bythe ctor ot the ste the ran 
mision Time Пен reat e watching тт. 
‘works rip the ет tl the inp. 
thee ate oh 

po 

onal positam yom ый cor ‘determine 

ihe resonant frequency andthe impedance hy 
standing om the goad ӨМ) Тора ишш. The 
попа а Title moro involved but elle 
fe, Pintea ment have a meam of le 
trical coring the лаште to the ав 
tenna: Thi Ie best accomplished by tra 
СИЕНА 
Хачо i Томай, Determine the hein of 
the ашна sone grad dae how 
типу llave login ic wil be v 
дна by ng e Tl famil or s 
lue Vh Te 


= (92) 00 


Where L 


— 
TRAN кв) 


т\к в an арине eng so be sore and 
cut son long beatae mow we wil ind te 
иа буза nghe Why on eet pls 
niti? lue Lug of mettre 
"SE select the sitne placed across he 
Shin eiut ense ме e s 
S atm sonic itr В placed soror 
ope end of а lf waye or lile longi 
irc, dhe GDO and meter si indicto 
Бї өй af he ober ed the ое. Cut the 
"le somewhat bna or lote bre 
Short оне end and connect the E meken t li 
‘aber end of the ос, NOTE: Keep tain lead 
PI the grum nd aas from etl object 
Set the таго zem hpedasce ad enple 
the GDO uate vo he Ewes, Adit 
EDO frequency ani the идите! fe 
pene caes the Zweiter t dip o ete 
АТМ The fn белой: should be 
loser быа the aged речено. билиу es 
s few icr of eae өй, iet he ео sat 
wid relist the CDO. peat ee rere 
tt e dese Teun hich thd e 
Ie tee e ram] Reamer so 
bite) obtained, Vor sl shed have an 
еа або length of Mne or a mi 
ple tov 

‘Gate o twine may be used for the ый 
weave length De wha checking the lope 


ance of the amenna: Connect the Tine t the 
ten it the ttes up t» їн perat. 
riter эин uth tho meter and ООО 
For the wallet. Г ihe antera i nol 
етш at the dese ran the driven 
Тешен shell be пор а тшшш 
Sted The mole the frequency change 
T wil ge ушш an еш lox. weh the 
fect Памелу changes wiih » corres 
тї element domos Now adus ie 
Matching nee tthe desired. impedance, 
Тын wil be accepts] when the meter 
"ios бе desired impedance with the CDO 
Sel at the resonant frequency o the Antenna, 

What end vou da И yone 10 oot ex 
sable developed а shart somoplaoe along the 
Fie Replacing the wl Ine жаш be to 
ipee Simply cnet the Z meter à onc 
тї o the Mme, adis the Zometer for evo 
рабан and then ulis he GDO far inur- 
Sens wii wil produce а ull on 
p 
тиш ive for а Бана Жо line ad 
Cari cute the кши уйш wil be 
the tace Dom the input end the show. 

"iun vs logit Naing rh o iu 
Бото by wig the procedures jast 
lined dor the arse length ine seep 
а queste wave The тейен а short ut the I 
pe when the озин end 1s Чего ороп. 
ос a weave mentioned. the qetar 
wave leni lae, some may be wondering 
Fiat hat, elu purpose does К serve, The 
Alea wave hing Shas (a t i зовори 
Oi] may be ed ar antenna томана, 
ТУТ шый vr maleting twi vais which 
ve diferent pede. Tho quarter wave 


snatching эм cun be and as а matching de 
mu SEE CINE oot INT 
Sena ое Ii muy dio be ted 10 
minat fere Неее Kum ev. 
ии the TV. Tiis acrid бу cm 
moeting quater wave st lo the TV ax 
[та lesuada wich И а atari s Е 
Шаһ atthe шенеп quen 

Ther we for te ater wavelength 
snatching vil а to pers vendi sal 
racer been the once and а load wich 
[ше diferent peices 1 the signal amice 
pede was 100 hs amd the Had ined. 
ance wis B2 das, a 12 dun quater mare 
[eamh i ine wouid give а goat impedance 
ти. Hold й ant oe how tthe 
orld did ve come up wih thal Т? chm bse 
пе? бар зава Toma will де тв ths 
intra, 


Rayan 
where Z = impedance of quarterwave mathe 
Ta stb 
Z. = һирейапсе of the swore 


Impedans ofthe ld 


Very Tile has been said ima the 
various methods of CDO coupling Actually- 
"ry two types of coupling are ied, ndactve 
amd араат. Capacitive type coupling may 
be used on shielded eoat cable, tho, ends al 
antenna elements and generally whero the 
lage maximo exits. То obtain the ret 
Та avery, the GDO should be loosely con- 
МЫ Tell coming 19 inductors eis bc 
кой ta obtain maximum comping 


Chapter Ш 


Measuring RF Power Output 


MEASURING RE OUTPUT 


So your new Bandjammer 5000-0 is 
rated at 752W peak power. Big desl, How 
mach of this В geting out where it counts? 


Tes easy to find ош by Inserting an И 
ammeter in series with the line. A more 
тка reading would be do have the rf 
ammeter al the antenna input terminals, 
but that might be иттей} when ii 
comes to reding the meter (although you 
ould рш а diode there and з remote 
reading meter inthe hack 

Recently | found an rf ammeter al ons 
of the mailorder surplus houses Гот $205. 
installed this in à hile cabinet put two 
‘coax connectors on the hack (in and out) 
and now can ead rf current їп the ine 
into the dummy antenna, or wherever its 
К 

Remember the formula Ре? R? Square 
the reading on the meter, multiply by the 
impedance’ of the line you're using, and 
you have the power past thal point. At the 
antenna, you could determine the antenna 
tesistance and Take the current reading at 
that point 
For those who have difficulty with mental 
computations and cart find а pencil, the 
following chart fives the computed power 
levels present in matched $0 and 70 Ohm 
coaxial lines for various levels of «f current: 


E WE ine 
is we 
E LE] 


When tuning up the п. place the 
ammeter on the antenna side of any tuning 
ог matching devices and tune for maximum 


а Р 


I's amazing to езт how muen (or how 
Hle) eurem these rigs produce. For 
instance, my Swan 250 puts 135A into a 
500 line. My friend's 58107 from Heath 
kit put out 07А ший we worked on the. 
Heathkit SBÁO puts anywhere from 2 to 
DA into a 500 Cantenna, depending on 
what band it on 

power by the antenna current, Knowing 
Ihe antenna resistance at the operating 
frequency, they multiply that by the cur- 
reat squared, If The antenna resistance is 
S340, ЧА H would be 1 KW into the 
menna. 126.484 would be 1 MW. 
Remember the ammeter does insert a 
litle reactance in the Jine (1 never Teave i 
in all the time), and the calibration changes 
with frequency. although you can tell what 
Side of the ballpark you are on. An if 
ammeter in the shack makes a nice piece of 


» 


LIGHT BULBS AS RF INDICATORS 
Jon Houser WAZ 


Ie major appeal to the amat 

ча M юш commer крек 
ors. of light bulbs as т power indicators 
в low cost. To this must be added the 
universal svadabty of bulbs and serewbase 
sockets for pennies 

As low cost is of primary interest to well 
‘over 50% of those interested in any project 
and as 1 have always had an insatiable desire 
io find ош the why and wherefore's of 
standard lightbulbs as rf power indicators, 1 
decided it might be the opportune time io 
do a resarch project and determine once and 
for al just which bulbs might be suitable and 
which might not be, and aho lo determine 
‘whether light bulbs would make good if 
power indicators, or poor, and to find out 
What precautions might have to be taken if 
fone decided We was poing 10 take this 
losecont puth of determining his transmitter 
output pomer rather than go for a more 
‘expensive power output meter. 

"Also, power output meters in the higher 
wattage ranges become quite expensive com- 
pared to the S2 to $5 which might be 
expended in a light bulb indicator. In 
genera, porcelain зетом bases are available 
for trom 124 to 234 each, and bulbs from 
T8 fo 954 euch, and not more than four of 
tach are necessary for up lo 3 KW power 
indication. 

Table 1 lists most of the common types 
ог electric Hight bulbs readily available. One 
Took at this table immediately reveals why 
such light bulbs might not be such good if 
power indicators af some folks may have 
Thought they were in the past. It also revels 
that some very special precautions have t0 
be Laken in using them, or the user may find 
he has overloaded his transmitter and burned 
up a few components which might be 
expensive to replace. 


Variation in пала Cold o Hor Se eis Configuration for Various Power Outputs 
‘Gonmen Vary ef Este Lgs aut ч уша ине Ter 
at Reine " Ez A. Nomini 70:6 Tames Lond 
prs Tuer cat Hot sil am 
TT UU dard 7-254 мды poli пой 
Pu * E НЯН un 
а А E 157 б. Nora 50 to 9882 imomdance Ls 
18 Я i 196 Seow tne” Seow ots nawa (asf 
ж H в 12и ТИИ 
E ЕН 5 tere [ur iet 
59 В НЯН LE E 
ж i UR Sows Уила ID 


The extremely high ratio of cold to hol 
filament resistance in all types of these bulbs 
порева struck me as being the most 
undesirable factor in using them. 


It is very easy to se, For instance, that if 
one wished to ше a 250W bulb for indi 
ation оп a 250W transmitter, and he con 
puted the tesstance at 250W to be 530, 
hich iti, but only when hor), he would 
anume he had just about a perfectly 
matched indicator to plag in in place of hit 
SRS fed line. 


However, from this table, it is apparent 
that thir 33 resistance is attained only at 
full balance and wattage, and the actual 
old resistance s only 3.32 In other words, 
If the bulb were connected to the antenas 
terminals of the transmitter, and the trans 
тийет Keyed full power, the атут 
would be looking into noi 8302, but 3.50, 
which i a lot of difference, and an extreme 
iy low value for any pi network to match. 

For s few seconds, ши the filament 
attained full brllance, the transmitter 
would be subjected to а terrific overload, 
due to this impedance mismatch 

Therefore the first precaution which 
might be emphasized im ising ight bulbs 
would be not to key the transmitter at full 
power with a cold bulb, but to praduiby 
bring the power from some lower value 10 
full power as the bulb attains fll brightness 
(па hot, matching resistance). 

Not until 1 got into thi project did Т 
realize the very high ratio of resistance of 
these filaments from the cold to hot sate: 1 
dom! suppose very many people do. It ao 
brings to mind how the hoe decre meter 
must jump every time а bulb is snapped on 
in the house, This is not an ad for those ht 
dimmers being sold at all the electrical 
Stores, but it re brings to mind that power 
bills could be cut appreciably through their 
use. Le., bringing the bulb gradually to fall 
brilliance instead of just snapping om a 
switch. 

Getting back to the bulbs, Table 2 gives 


paratei combinations which would be most sugested | extend the research to include 
ке to sive the amateur з load for à the use of the smaller types of indicator 
particular transmitter power output, in (pilots bulbs as loads for testing out tans 
nominal impedances near $2 and 720. Ifthe mitters with power outputs in the IW to 
Configuration mentions 200W. this does not 20W range, aot only just for amateur ap- 
mean that it would be suitable for indicating plications, but also with a view to using 
the output of « 100W output transmitler, therm as loads in testing FM transmitters. 


because at al brightness, the resistance When one considers that there are well 
fered by the bulb not catal о that st over 100 types of these small bulbs, rated 
Tali brightness, {om 001W to 2W, and if all of these were 


‘While а differance of an chm or two fo be considered individually, it could take a 
would not be serious, nor would a difference зан amount of time - and eventually one 
Of as much ae five, or even ten watis, at high wouk end up with perhaps only five or s of 
power levels, at low power levels fess than these bulbs that would he at all suitable, so 
TOGW, for instance, such differences would such research was not included in this 
ве seen to become increasingly serious fom article. However it did open up a field in 
the watched impedance standpoint. The which there may be a demand for informa 
configurations given match quite а variety of tion and may be the subject of a subsequent 
ил line impedances and а wide range article. 
of power outputs. Matches can be obtained 
for RGE, 11,17, 13, SBand S9 type cable." Frequency Ranges 

‘One тау not realize without measure. The use of standard serew-base ceramic or 
ment that the Kad length of he ame dae porcelain ШМ bulb sche isch 
support wires alone inside the 25-1509 {ely feasible for al of the configurations 
bulbs s very close to 18 cm. Even though shown and wilt handle all amateur bands, 
"hey ше coiled on a 2 to 1 rao, the 190 through 10. Naturally the leads from 
filament is inductive im every sense of the socket lo socket should be si short aw 
word. At higher frequencies, the flament possible in either the erit and/or parallel 
Support wires would appear inductive. and configurations 1 found these leads can be 
to these factors must be added the parallel kept to approximately 2 em for such inter 
‘capacity of the serewbase shell and the connections Likewise, the coax termination 
Sentral base contact wafer. Even though lead should be kept io 2 cm or le. 
Suen capacity is small, И would become If extra precautions as to lead lengths ane 
iicet at most amateur frequencies observed, and the bases of the bulbs re 
above the 30 MHz range. Though the 22cm moved 10 enable connections directly to the 
{otal wire path would perhaps indicate а stem wires, it would appear reasonable 10 
bulb could be used up to 300 MHz, uch 8 suspect that these bulbs might be used for 6, 
sot эй the сме. $ and perhaps 2 meter bands, but И i aho 

I is easy 10 we that the sometimes quite evident the 2 meter band would be the 
suggested {ick of using a capacitor in seres practical limit. 
"ilh alight bulb at а load should be Опе should be able to conjecture that 
proached with cution, for i would be ight bulbs at power rf indicators are not 
very easy indeed toronto a series resonant quite the equal of welldesigned power out 
circuit which might генш! in damage to the put meters which maintain their rated im- 
Transmitter to which such сисин were com pedances over a very wide power ouiput 
телен. тюк bulbs do т bat then, they are 

n the course of my preparation of this cheap in comparison. 
эпке. | discussed the ramifications with a Visual comparison of brightest it com 
umber of sateested hama. Some of them pletely sitisfactory for comparison purposes. 


a 


For instance, з 500W bulb connected to the 
115V mains should show the same Веи 
as one of the SOOW bulbs as used i the 1 
KW loa 

Actually a transmitter supposedly putting 
ош 20009 PEP i putting out something 
less than 1,000W with average voce modu. 
lation: it would be more of the order of 
300. 750¥ average power. Remember thal 
‘the light bulb is only going to show average 
Power output, not peak, and as ham eran 
milters are шей lo 1.000W dc Input to 
the final amplifier, опе cannot expect nudi 
‘more than 500 750W output (average! un. 
les the efficiency of the final ample stage 
approaches 85% which is very unusual 
although 1 am hearing lately thet certain 
hithpower transistors are in development 
which will deliver such Dish efficiency 
figures; а bil above that which heretofore 
hus been obtainable with tubes. You should 
be hearing а lot more about these supere 
efficiency transistors in the near future: and 
T expact then to be appearing in certain ham 
Iransmitters within a year or s0. 

Naturally à CW traesmiter with the final 
foperted Class C may deliver as much ss 
550W with ТОШУ de input, while x DSB 
занат on phone could not be expected 
to deliver more than 6SDW with Class A or 
‘modulation 

“The research and conclusions 1 reached 
on this project brought to mind the old 
Subject of using Hight bulbs in series with 
primaries of transformers to reduce the 
Secondary output voltapes, which is a trick 
Which has been uted for years by Хал and 
others. The information contained herein 
indicates hey are not only quite suitable for 
Such usage, but in fact make quite deal 
voltage regulators of a sort 

In fact, the question immediately aries as 
to why balbs would not make rather ides 
voltae regulators for high voltage supplies if 
used as a vriableresistance de regulator in 
Ihe de leg, This again opens up à field which 
miht bear intense песа 
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BUILD YOURSELF А 
LIGHT WATTMETER, 


Every wek briogs something hew in the 
hesti Held (or paste) of веш. At 
"pln to solve ald problems wih new com 
ponents an interesting poti for electronics 
пабы bat they rast br све nt to 
put their foot ш the wrong thing. Ono of the 
few components is the cadmium sulphide 
Sande photocell. А seacoast eine to 
Tight is ot an саду new concept, sce 
selenium cells have been ооа For some 
tine, but the degree of ож makes the 
odium eel tnd oat 


Fig Creu of Light Vitiis 


ку measurements expecially, there ше many 
guste арро сори poe 
бле mearrement in particular а ually i 
=й forthe amet and thi i poner mene 
“Каван Thee 8 à vay of шш cede 
hte oar fr ard all ik 
їс а "М wt Operon sl 
‚їз йа ame mn, that the power id 
th ects gt wh i need bythe 
pios 

"Yu have probably resid by now that we 
avo йй toe s gh bulb ar a od. Now 
ibs fequenti done in amateur cocks but 
то one wil go out on a nb as ta Hs coc 
Esco me. We tno thatthe ania шир 
flent has a positive temperature colin’ 
Tig Шаа tho saison of 2 урш 
acp 
ty rpg This in т. i goed aac) 
an bead OF couse, fy о а rea 
limp, be carve sil tl айр. bat e cct 
ance wl be diferent. 

os can ron your orm К, however, by 
sing the setup Shown fn Fig $ Ber de or 
ae ean be sit sce tho hp as ile 
бойле or сле let, The тыыр 
ttkon wlll be goed to beta 160 ne Mr 
Sou havo a graph onthe bo yon a wing 
Jou сш elect oy Tod of tne sac 
pore 

Ting а lamp as a ей spies the preb 
Jen af power measurements bene ads for 
the Senco тше hard to ome у. Power re 
‘ior ve tao Inductive. nd when hy д 
‘roach 1000 watts, they become дизи 
pensive. However, even a 1000 ча p 
otto expensive. 

Тш З de акай that T шей as the 
as of Die alr А standard 130 val 
Jump was шей hero as a foad, The photocell 
S mounted aboot fe inches from бе bul 
A onden: box houses the wants com 
pletely, soled Шешшу agian ана 
Ne ri and 4 She the ушш of 
алалса the photocell with тшш of 
rer sped to Sh Бор ven мшу sal 
Shown at poner ше sciri, he all 


n 
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Jig, 3 Reponse of Об call 0 150 vet 
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Fa, S; Верните verus power юш, 150 


i еей from extemal ig 
"Tho wires from the input connectar to the 
шар we Kept ал shart as pose y renun 
tag the temp base aud кейир tie lump 
tite rcl to the consid connector. Sh 
SL elects thee ranges, which can bo set by 
the buidor to anything, he deiner. In my 
tane 1 used thee angen which euver from 05 
‘eat full seale to 290 wats il rcl With 
some. photoells а 1.35 vok mercury battery 
‘an be sed Instead el the 4 wok Бава 
Shown. Alo, 1 used а 50 mimamp meter, 
ferae of convenience (тию). but even а 
TO ma meer эй work, Dort excel the ше 
power ‘spats of the phitoceil, and v 
eher tis way dette vith етйп am- 
ient temperature. One thousand watts ina 
Wax cam be а he of ambient ерее 


| m 


Cutting back ta tha accunoy, if 1 were to 
tell you what the meter would read with such 
and such а lamp, and a given power Input, 
‘oar calibration weld be a ten to twenty 
per cent when the construction wis Bost 
Th best way oF getting а goad calibration & 
something youve beard before: “i you want 
3 b done right around here you've get t da 
[o 

Now lut you cant bre thew 
тй a LS ти, Berto tie hat you are 
Uying to жешзше to start with. Luckily the 
[ah om the Титр птен К primary a 
power fonction, and i doesn't matter whether 
Tie ede power, or 100 me power 

So, te lito the watimcter, арыу ae ar 
det you with Measure the input уйе and 
пем, ad rad the meter. Male a graph of 
Input power vs. meter tending, and ere vos 
Е hat 1 we with 
бе irene in Fig. 1. Кер the Impedance 
"tition т mind, and select a lamp кїй the 
‘ower impedance so that standing waves wait 
at up Tots of your power, As a denny lud 
{ind эурлоайааш power indictor ths ot too 
ше of couse But sf you wish accom 
power measurements, your impedance should 
зо matched 


LOW POWER LIGHT WATTMETER 
Bil Hoisington KICHI 


в апке describes а very useful 
rage for determining the Н power 
дири of solidale VHF-UHE trans 
miter in the difficult range to measure, 
from about 10 mW up to 5 watts. It does 
ot real watts directly; but by a simple 
comparison of calibrated plot light bril- 
ance, i will tell you how many watts 
you ate pulling out, to within les thas 
За. It allows you to check power 
increases and estimate your efficiency 
quie close. 

Principle Involved 

‘Well sort ight im wth thie part 
esum, wie Us unit н not by any 
means à uh? it does aot read rf 
directly. You first light a pilot light as a 
good dummy load, matching il into the rf 
ak шй of your uansmitter by the 
normal means, also noted here. 

You then switch on в second bulb of 
me ште type by means of a battery, 
controlling Ine light output with a $130 
Miewound potentiometer im sees, as 
shown in Pig. |. Thi pot must be 
Е 1 by 


Fig The обаш pli tbe brillano "ian 
ар дойти acon tthe dummy ой, 
‘he pot тыш araen of the stand d 
mad раа, ifthe cedar Б pane 
ued In watis, а good power ари a 


чвор 
мса 
TRIMMER 


ide method of “volts times milliamperes 
‘equals milliwatts.” You thea match the 
brilliance of the bulb t up with ог ie 
Аш glow at some 18 to 25 milliwatts if 
you're just getting your transmitter goin, 
and read the watts on the wattmeter dil 
IN astonishing how well it works, how 
repeatable i is, and how you wouldn't be 
Without it once you bud and calibrate it 
Brilliance Standard 

Figure 2 tells almost the whole story 
at a glance. You can, of course, put as 
mach calibration on the dial as you have 
time for. И is quite important to orient 
the bulb flaments in the sume relation to 
‘your eyes for best mashing, There ey 
much in back of the panel except one 6V 
"ler which san be obtained m any 
hardware store. 


=} 
а Er 
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Pi. 5 Matched plot шм ont for the UH 


RF Matching 

Not that it is particularly oritical, but 
be suro and note the mosd for a large 
ange of series capacitors for the rf pilot 
Hits эв you po up in frequency, This can 
be seen clearly in Figs. 2 and 3. The block 
diagram, Fig. 2, shows a 6 meter setup. AS 
you go up in frequency the series capaci- 
lance drops. A gocé matched load on 432 
МН; can be obtained as shown in Fig. 3. 
Т sometimes remove the tn base from the 
bulbs, but this is not an absolute neces- 


sity, Ik is important to vary the amount 
of coupling, and thus the eres capacity, 
by spacing the tab capacitor cloner oF 
further away from the ground plane, as 
detailed in Fig. 3. You also can us as 
may bulbs as you can solder onto а 
tuned rf inductor, even though they don't 
ЭП д up with the same brillance. You 
fan match them all up, but you don't 
ave to, Just check the wattage, or milli 
wattage, of each one and add them up for 
the total. 

“The number 48 or 49 bulb, Isted at 
ту and 60 mA, is rated at 120 mW, and 
lows dim st about 12 to 15 mW; soi 
fan be used lor low-power receiver oscil 
ators, ete, With two other bulbs found in 
hardware stores, connected ond matched 
то the rf inductor, such as the PRIS (SV 
at 500 mA), you саа read correctly up to 
SW. From there on up youre on your 
own, although а good variable 115V de 
supply can be made up lo work пошла 
50 to 100W, 1 generally e a variety of 
HSV bulbe of different wattage, liht 
бет up with r, amd use thelr sated 
wattage. 


YET ANOTHER LIGHT WATIMETER 
Jonn Messner КЗСХА 


элу VHF operators would like a 

cheap, accurate instrument to mes 
sure rf power. The same desire is frequent 
ly expressed by operators of the HF bands 
Here is very simple wattmeler which 
when used with a SOR Iransmision line oF 
Toad has all of the following desirable 
p 


1, Easily calibrated to good seeuracy 
(3559) with your multimeter and a variable 
dc sour; 

2. Perfectly fat from de to 450 Mit 

3. Insertion VSWR less than 1.05 

4. Power readings in the 2 co 50 watt 
yang (higher power ean be measured with 
slight design changes); 


The operating principle of this watt- 
meter is stark simplicity. A pilot lump 
ато (he rf line senses а small portion of 
power in the line and glows brighter with 
Increasing power. An appropriately located 
photovoltaic cell connected to à micro 
этилен measures the light output which ie 
proportional to the power flowing in the 
Tine. Of course а good deal of nonlinearity 
is involved їп the various elements Бой. 
the hime’ rexstance and its spectrum 
output change with heating; output of the 
photovoltaic cel varies considerably with 
both the amount and frequency of the 
light shining upon it Some of these factors 
tend to cancel out however, because the 
pholovelic cell producer some current 


with only infrored lamp output at low 
Power levels before tne lamp even produces 
3 vie glow, and the cel tends qo 
saturate, increasing its output quite slowly 
at more intense Mlumination levels, 

Probably the biggest single requirement 
of any wattmeter is that it must be capable 
of being inserted into a transmission tine 
without disturbing the operating conditions 
1а the line (low insertion VSWR), It might 
be argued that hanging a lightbulb across a 
transmission line will seriously affect the 
line impedance. Ordinary, this ls trae, but 
the undesirable changes can he minimized 
amd indeed approach am Insignificant I 
if the resistance of the amp filament s 
very large when compared to the line 
impedance, ln general, a factor of 15 or 
amore times the line impedance is suff 
ciently large to produce negligible effects. 
ln e case of the suggested 10V, OM 
Ampere pilot lamp, the mismatch produced 
їп the line gives а VSWR of 1.0571 at the 
Pover level of 1 чан. This mismatch 
песнава rapidly with increasing power. It 
falls to well below 101:1 at 50 watts, 
Another point of Interest with regard to 
this particular choice of lamp is that Ина 
longdife type with a Ше expectancy of 
10,000 hows. This implies two advantages: 
(4) The lamp will operate at well over its 
rated voltage without burnout (30.0V at 50 
watts), and (b) the interior of the Jump 
envelope wil resist darkening which would 
esate the wattmeter calibration. In addi- 
tion, the filament structure of this type of 
lamp is а sinslestrand straight tungsten 
wire. The coded type of filament structure 
introduces undesirable inductance into the 
circuit which cam ditor wattmeter read. 
ings in the UHF range. 

The wattmeter shown is constructed in 
two boxes for the sake of convenience. The 
sensor cam be located in the (ransmicsion 
line at any point and the meter can be 
placed beside the transmitter. For test 
Work, the whole unit could easily be put 
{ate a single box. Coaxial fittings and cable 
were send for interconnection, but since de 
only flows in is circuit, any type of 
wirin would be satisfactory 

"The photovoltaic cell used in this watt 
meter в a unit obtained Trom the doc 
Allad/Radio Shack store. (Catalog No. 


276-115) Output of the cell is rated SV at 
oN in шт. 

Since de cell generates considerably 
more than 20 mA under moderate urina 
tion, a switching arrangement is incorpori 
ted into the wattmeter to shunt it into 
prosressively higher curent ranges with 
"rss power. Allsrmatively, à 50 or 
100 rmilllammeter could be used with lese 
Switching st à sacrifice of sensitivity 1 the 
153 wati range. 

Calibration of the wattmeter is a simple 
process. By solution of the formula P = 
VIR for voltage, the following tabulation 
Is made for à SO ire impedance: 


VOLTAGE POWER 

(rms or de) (Watts into $08) 
707 1 

10.00 

1224 Н 

зл! s 

1732 6 

i871 7 

2000 H 

ил! E 

2236 lo 

3162 2 

EXT 30 

"en do 

50.00 E 


Using the tabulation, fasten a metered 
variable de supply into the wattmeter ac 
cording to the following diagram. Now 
Simply note the reading on your wattmeter 
for each of the selected voltages in the 
table and tabulate this reading with the 
corresponding power in watts in a table ol 
your own, It may even be possible [o 
emove the front of the meter ease and 
mark new calibrations directly on the dial. 
‘This was not possible vith tome hermet 
cally sailed meters, It ie best to disconnect 
the wattmeter from the antenna feedline 
for this calibration, M the moter ja left with 
a transmission line attached and the an- 
fenna happens to be fed through а balun 
device with near zero resistance, the power 
Supply, and perhaps the balun, will suffer. 

ын be pointed out again that this 
power meter ie intended for use either 
ih SO созды line systeme with low. 
VSWR or with SOM dummy loads, A 
coaxial Tne that is aot “Пы” (unity 
VSWR) ог а dummy antenna that does not 
Jook like" SOR, which i the com with 


E 


most HF loads used at VHF or UHF, may 
cause distorted power readings. If you have 
doubt about your transmitters power out 
put when using this meter, you should 
heck it while using а known SO load 
rated at the transmite output frequency 

T mentioned before that this power 
moter was easly adaptable to higher power 
readings. To upgrade the meter. the only 
change required is to insert the correct 
higher voltage pilot lamp having low cur 
rent, longlife specifications. Suggestions for 
Some of these are the following Disko 


Part No. Max Power Leve (Watts) 
nics 100 
scs 200 
К 340 
ors son 


A LOW COST RF WATTMETER. 
‘Mark Leavey WASAJR 


yee 
2 meter ба and want to find out how 
vith power you're running bur cant 
Кон to buy a wattmeter? You've been 
‘ling "CQ 50 QRP” all day with your 
quarterwatt wonder and nobody à answer: 
ing? Then gel yourself up, во down inio 
Ihe workshop, and build yourselî a nesto 
Keema handyadandy wattmeter 


I we are going to build a wattmeter, 
let's consider what we want, Accuracy and 
не of calibration, as well as simplicity im 
meter described here oo» accurate ab 
components allow, and 175 cosy to build 
The calibration is logarithm, whieh means 
that a simple graph is posible, and caser 
an changing the meter sak 


For the mathematicians; 1 will present 
based, and ways of modifying it; for those 
of you who avoid math whenever You сап, 
paragraphs 


To spare undue coinplexity. assume 
5192 ie other vales can be dealt with 
later. Perhaps the easiest parameter 1o 
measure, amd one that & proportional to 
mide inest easily with a scia resistar and 
10 1 mA meter. Now lt plunge ino the 

Assume W is he full-scale meter reading 
voltage measured, 1 в the fullacale meter 
reading in amps o 


the basic meter and R 
fs the value of the series resistor in ohms. 
the sare root of "impedamos tines 
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lamang wha he (йыш mor ction witb шымын т mrs tet 
Vatas shown on the cart by ЕКО Te towe cove wil allow you ta deerme por preci power 


power," oF 14.270V, Now, since the vol- (Fig. 2) shows, the circuit в а basie 
эре and the curent СОТА because the veetilyin type r voltmeter. The prototype 
fallscale movement is 1 mA) are known, was built im a smal can of the papin: 
simple division yields 14.270. The resistor module variety that was scroungst Пот 
tala, then. is 14270 KO. The upper — Ihe jonkhox. About the only critical part is 
portion of Fig. Vies graph that will enable the series resistor, The capacitors in the 
the nonmathematician to choose the value prototype were mica, but ceramic disks 
of the resistor for fullsale readings up io wouid work as well. The diode can be a 
AN, wilh SIR line anda О | mA meer. — INMA, IN270, INS2. INISA, or Just 

Why 4 KW with an amateur power laut about anything cse Use the old Ham's rule 
of 1 KW? A lek al the bottom hal of Fig, — of thumb: "When in doubt, try it out 
loi explain. Although this Б (he cab ^ Two sockets might prove more con- 
tion of the prototype. for 4W full scale, venient rather than ane with a coaxial tee 
ЖШ double for 40, 400, or 4000W. A аз shown. Conventional minibox construc- 
halfiscsle reading, 05 mA, corresponds {0 thon or building into a new or existing rig 
AW (1 AW, etc). This spreads out the range wil be more than adequate, Point-to-point 
below 1 kW for cae of reading and wiring is used to permit compactness and 
measuring reduce lead length 

Now get oul that soldering copper and Fine." you say, "tut T don't have a 
ins pliers, and Mal M. AS the Schematie huge mound of test equipment. How do 1 

calibrate A?" That i the beauty of it 

You don't I the series resistor is necurate, 
Me meter wil be seltcairating to а log 
scale: Remember, you know R and Z, and 
the Раса W. Now атол а hallacale 


— i Stee daa or de spl se 


reading, 1= 00005, and calculate W for 
scole, Plot these two points at LO and 
mA on Fig, 1, and connect by a 
isht line, which you may extend the 
ofthe graph. 


Install the meter through a coaxial tet 
at your antenna connector, or through 
Some other predetermined "means, and 
terminate with а dummy load. The one 
sem in the picture W three 150 restos 
in paralel dipped i epoxy, shielded with 
u copper braid, and stalled on a BNC 


Зо what did 1 promise? A lowcost, И 
Wattmeter that i inexpensive enough for 

fil and useful enough for 
Extra” accurate, Go tald 


the junior, and add а worthwhile plece 


HOT CARRIER DIODES, 
Freak Joner WéAJE 


tor has some inductance and shunt capaci 


divider, The diode shunt capacitance i in 
pull with that of the 11082 AW resistor 
of resistor sizes cun be equalized within 10 


то 20% aver the desired frequency rane. 
This divider В across the SO dummy 
antenna, so should not shunt Ihe value 
dawn о les than 49 ar 442. This divider 
Mas to dissipate а tl ef power ako. lt 
total resistance should be at Teast 2 


as high as the dummy antenna toad resistor 

The values shown im Fig. | are jux 
shout the minim that should be used 
Too high rales makes it more difficult 10 
мїе the frequency range lo Ihe upper 
nd, though i cam be done, as was dis 
covered im the higherpowered wattmeter 
эрез. 

АП diodes are poor rectifiers at applied 
sf voltages below their forward bias values 
fof 200 700 mV (peak). By using в for 
ward йс bios voltase to make the diode 
Conduet at least 5 or 1O mA, the detection 
Sensitivity is increased as much as 5 or 10 
times. This sequires а small battery, à 
couple of isedale. resistors, and am 
adjustable pot te Palance ihe current out 
of the meter when measuring 1f powers 
below 100 V. IF the power range is 
Tilted to а minimum of or AW по bias 
esi ie needed in this TOW instrament. 
The range seale m either case hae to he 
hand calibrated. 


‘excite can be used as x 10W power source 
Whien calibrating the power rane pol scale 
The transmitter сап use stage detuning le 
reduce power outputs dawn to the lower 
values needed, Many swe meters have watts 
of power calibration and one of these can 
фе put in the coax iae to the f wattmeter 
or calibration service. A more acca 

calibration can be made by comparing the 
power readings against some reliable com 
mercial rf wattmeter within ils frequency 
range and calibration chart. This scheme i 
тшу necessary for checking the clin 

Чол at VHF or UHF, Another method isto 
war an accurate f voltmeter across the 
иу antenna connection to ground ond 
ead the power values in watts = I JR. For 
example, $V (rms) squared is 25; and 
divided by SON is equal to 500 mW. 


The Sierra SOF dummy antenna has no 
connection available at the high ent of the 
resistor, whieh terminates im а type N 
Fitting. The metering circuit has to connec! 
into the inner conductor of а coax fitting, 
or by drin а 3/8 or i in. hole though 
the shall of the dummy antenna close to 
Ihe sf fitting end. Thi can he done and the 
бом 20080 resistor im the voltage divider 
soldered to the inner connection to the 
large 500 resistor. A lone 115 in. diameter 
soldering iron tip Š needed, The divider 
resistors, diode, nd four O01 uF stud 
mounted bypass capacitors were all mount 
d around this ие hole in tapped 6-32 
holes for the four capacitors, Larger values 
of bypass capacitors can be shunted across 
Those O.001 HE values o ground to extend 
the frequency range down to low rf or even 
af values. For example, ә 02 pF capacitor 
Shunt would allow operation to 2 MHz. A 
miniature 50 or 100 pF sioctrolyti shunt 
оша function at audi frequencies down 
то 300 He, The diode must have à о. 
impedance path to ground over the desired 
frequency range to function as э peak 
rectifier and get as much de output voltage 
as possible for the meter ical The 
microammeter In series with a variable 
fange resistor is simply a de voltmeter. The 
iode reciber converts of voltage to de, so 
{he diode should be equally eficient over 
the whole ronge: 

“The 5-300W илїї was built to use wit 
а lage dummy antenn rated up to 500 
Mir, which ё п marie urit external fo 
the box shown in te photograph. Quite а 
bit of rebilding went into (is device to 
make one calibration of the range polen. 
Tiometer ft all frequencies from 450 to 2 
Ми. The inpet and output coox fittings 
had to Pe Пашу mounted so the inner 
conductor tips could be soldered together 
and the resistor divider connected to his 
point. The latter consisted of two 43000 
ТУ carton resistors and а 6% IW resistor 
in series to а copper sheet. inside of the 

The watt range variable resistor was a 
500 KM Bear potentiometer which was 
linited to а lower value by shunting й 
from the moving arm to the dinde connec- 
tion end with 2 220 КЇ resistor. This pive 
a maximum power reading of 300W when 


mih enterrat ih powered daw амаа 


the reference line was drawn on the meter 
face э! 12 HA. The import, low priced 
0-30 дА meter had a lane meter scale. А 
smaller 0-30 pA meter would have bren 
usable, since the meter is wed only as a 
reference. The range pot knob is adjusted 
reading up to the line drawn on the meter 
seale face. 

The circuit shown in Fig. 2 was equal- 
ined to within shout 15% error over the 
range of 2 to 450 МНЕ by shunting 5 pF 
capacitor across the 6822 resistor inthe f 
divider 

Calibration of this device was made at 
144 Mite using э tranemitter having up io 
400 available corrier output. The meter. 
izing unit was connected to a large Bird п 
манет at the external fittings of the 
latter. Several thermocouples had (o be 
used to caver the wide range of power for 
the calibration. Th required тіне a 
chart curre for ese Bird wattmeter red 
ine and using correction Гасот for fre. 
quency in order lo obtain the sual watis 
OH power. Now, the rge unit is used 
without the thermocouples, charts, ri 
hoke, ec, simply se а dummy antenna. 
The new metering circull connects directly 
into the antenna (ит. vh a fev feet o 


This power measuring devise can be 
эней in any SON coaxial tne to monitor 
te actuel power going toward tke antenna: 
The swr in the Пле should Ве low, or nese 
reasonably accurata i 


VHF DUMMY LOAD WATTMETER 
Gen Zook KISHI 
Tne wmit 

The unit deseribod herein is similar to 
some 80 watt units which may be found ar 
Sund many commercial two-way radio shops 
This dummy load has provision for connec 
боп to ап externi reve output meter 
This external output meter may become an 
accurate wattmeter if he following criteria 

1. Frequency bandwidth of +10% of ca 

iion frequency. 
2. RF output kept within power dissipa 
tion of dummy load, 

3. Accurate initial calibration. 

These стена may be easly met in am 
teur vhf operation if only one band is con 
Siero for eaeh set of calibration data. Since 
most vhf amateurs operate on SO mhz, 144 
miz or 432 mhe, the 10% frequency lii 
tations may be easily met, This imitation 
ves 10 mhz bandwidth al SO mhz, 29 mhz 
баша at 144 mhe, and 86 тї at 432 
mhz.. The limitation to the power ratings of 
"he dummy loud is only common sense, for 
M a resistive network is overloaded. the im: 
pelance may be drastically created, caused 
фу damage to the lod resistors, The calibra 
on imitation may be overcome if a standard, 
previously calibrated unit, orcommerchl unii 
used 


The unit consists basically of 16 220 
Ohm resistors im a series parallel arrange 
ment. The metering circuit comes of 3 
germanium diode pickup with necesary if 
fering. The meter movement is generally а 
oom, but any S а meter movement should 
afi Exact yhysieal layout i not 
extremely critical, but iL is suggested that 
the пуэш be made similar to the unit shown 
in the accompanying photographs, This unit 
‘acceptable for 0 Watt output transmitters 
without modification. The power capability 
may be incense to sbowt 200 Watts if the 
resistive network js suspended in | quart of 
oil. If this ie done, care must be taken to 
беер the metering circuit out of the oll. The 
lend from the diode to the resistive network 
‘must, of course, be рагу submerged, hut 
Keep the diode iiself out of the oil. 1 do not 
personally use this arrangement. ut I know 
Of two units which hive been in use at a 
ие Southeastem two-way radio shop for 


seb years, The some shop has incor 
porated a range switch with several meter 
hunt for saris maximum scale power 
readings, This feature i especially tl io 
the amateur vif FM operator who may be 
working with equipment of from % to 250 
Nott outputs. The schematic appears as Fig 
1, зай he basie circuit for various moter 


Calibration 

Calibration is best accomplished by using 
a вй мие or similar commercial vh 
inline wattmeter, Second оке ва Bird 
"Térmalite" or iar dummy losd-wattme- 
ter, In both саве a graph should be crested 
hy plating meter div pions on the horizontal 
axis, and power on the vertical axis The 
eter shunt sholat bo placed at minimum re 
sistance and increased to give maximum tead- 
ing a the desired power level thie holds pri 
marily true for units using the metering cir- 
t of Eie. Зу or, if a vom or veven e Beng 
uscd the ranpe switch should be placed on à 


igh voltage setting and reduced a setting at 
a time unt the desired fading is obtained. 
The пати should be adjusted for var 
‘ous power levels on the standard watlineter 
"and the voltage or current reading on the new 
meter corded on the graph. tn the case 
Shore the standard meter i Of the dummy 
Toadsnattmeter type, it will be necessary to 
Жийен the соох from one unit i the ther. 
Do not retune the transmitter, foreach unl 
‘il present almost the same load tothe trans- 
тй (50 ohms), Таке the xading and re 
ori m with am inn уте oF meter. The 
pointson the eri should nam be connected 
Sth a smooth curve (ше of а draftsman 


range switch is sed it will be necessary to 
calibrate foreach switch position. "Al, i 
multiband use is expected, the graphs mast 
be made foreach band. Une of ihe wattmeter 
now requires only the connection to the 
transmitter, setting of tange switch to the 
proper level, and reading the graph 

Uses 

‘The uses of this dummy load-wattmeter 
ме as varied as the amateur mind cin devise. 
One very important use is determining the 
leases of 50 ohm cow Mearare the output 
Of the transmitter atthe transmitter. Then 
Measure the output atthe end ofthe length 
Of coax The losses in the line become ap 
parent. The loss in db may be calculated by 
{a standard power ratio formula. 10 овур 
Power ош of Conx Power into cosx: 

Another use ie the determination of efi 
ciency of final amplifier stages. This «Пеп, 
EY may be caleulutod by Power out (measured 
by Ouray loadcwatumeter)fPower in (mens 
ured by plate currentfplate voltage ter) x 
1007. А third не i determining onee and 
Tor all Which amateur rally has the most 
output. "This list тшу he expanded by the 
Builder to sust his own tastes 
Conclusion 


"This dummy load-vattmeter is not a Bird 
“Termaline” nor should it be regarded asa 
substitute for any other laboratory equip. 
ment. However, wit a tio cae in elder 
Hon, (assuming a 3% accuracy standard i 
uscd ior init calibration) the ассшжу 
should be within 10%, and this, my friend, 
|S not bad for a wattmeter costing les than 
E 


Chapter IV 


Measure Your Field Strength and Frequency 


Jin Kyle KSIKX 


every now und thon theres a need ta know 
if any ЧЇ is prement m а cima Frequency 
Sant portans the quiation empl. “Is 
[pee 

Your grid dipper ean frequently answer this, 
ишы in the ат ode, Ый cease 
fy is net serie emos pertica It 
Seve werin mith a receiver rector whore 

eres anf oiler which ml indicata the 
чк trace of Fim Уола nation fo 
hacking тиште oscillators, Мт a perfect 
айги to wise perte soatatzation of & 

Connect the components s shown in the 
schematic. Use Lotgaoss pliere as а Шш sink 
Uetweon the ойс and che solder joint when 
pickup oo of 14 pupa vic sented with a 
пт of sashes 


Mo exp nb an baek fm 


cit we us hon See eria sop 


to the antenna terminal with a temp 
Пе in around he icp Loe. е 
ste Sere йү frm the i ату 
minimum (ndiention om the Shift but dont 
hte beable to get IE donen ta aes, 


Oscillator Checking Place the ци 
sen the sector өй, Ht ets wo 


ing, the вые will indicate si. Tooching 
‘flor the eld or piate lad wee аз mte 
tent ror tne tent, not your resta son re 
pope 
poa 
‘heck De mer pinte colby placing tas Snit 
Tesi cg teer e M TOt tul ja fans 
ifm Bere тте tthe rst мше and Mace 
{hope lon pear the piate ym of he tbe 
PLAE Preet roa the reir ЕЯ 
{ote the ination, The tool i т 
ея fhe last тыйса andthe publ al 
арена 
ооо а short an- 
tenen tothe ep мөр Vy ter tiene o vire 
Around the linge Pied strength vil bo in 
‘Tent та comarative pannor W the meter 
{cannot be calibrate Бае proves eel i 
СЕ 


ending and minimum sealing er hale 
атаа Divide minimam ini mustum: 
Tie test 12. тошу, ум VSWR Tis 
melia ty по meme eine boe wil indi 
ES 

Lasher эте, Couple the vf Sar Vente in 
tie tank cit end of wine x asbl 
bs Uae Vache vire fn noel Eaton red 
ine Бий Indications for asinum and rin 
тнк Тин auch more exact Wan the mors 
Па sate ean e nse eh 
Е i sore ae à reddi meber 
Ж eic resonance for any tan deat 
Cate both the generator Sod the Stor 
Tilly ty th iow tanie, Vary emerat 
тет А sharp тке in БИО flentes 


THE PINK TICKET REJECTOR 
1D. Taylor они 


Bite erring no oe 
the FOC because they have made a 
mistake in tuning a frequency imltipleror 
PA stage, For example, if the multiplier 
stage following а 3.5 МН oscillator is 
accidentally tuned to 10.5 Mle instead of 
7 MHz, the PA canbe loaded on 10,5 МН; 


andit chis ie done even а short transmission 
з likely to produce an unwanted “QSL” 
from the FOC! Mistakes like this can be 
prevented by using the simple, casly bull 
absorption wavemeter shown in Fig. J 
Only one col le required in this meter, he 
low Bequency range being obtained by 
switching а pudding capacitor in parallel 
‘with the varable toning Capacitor. With 
Switch $1 open the tuning range s approx- 
imately 63 to 30 MHz, and with $1 closed 
it approximately 3.5 to 6.8 МН, 

Construction of the wavemeter is sini- 
ple Ie can be put together ina metal tity 
бох, on a wooden panel and baseboard, ог 
‘even in a cracker can of the right size. The 
сой can be wound on any type of Jin. 
diameter form. If nothing ess is handy, а 
жоп length of dowel could be used. The 
той winding consists of 7 turns of 209g 
‘wine close wound, Both the tuning capaci 
{or (C1) and the padding capacitor (C2) 
should be 500 pF components, bul the 
voles of the other components are not 
critical 

Any meter having з fullscale deflection 
between 100 pA and L mA can be used If 
the wavemeter és built in a metal box, LI 
тшй be mounted outside the box. А 
HHowmotion drive i not needed, IF C1 s 
fied with а pointer type knob and a 
cardboard sc is cemented onto the front 
panel, the calibration points can be written 
On the sale in ink, 


Fig 1, Ш 7 пим 20 gapo enameled copper 
orbe cose wound on з Min tor C1 = BOO PE 
Ede роо; C2 — 500 p бей capaci 
ES Fond capacitor, any viu тузеп 1000 
EF ont Oo! P NO ar лшн; 
ба Moving етш (100 x ma. 


When it came to calibrating the wave 
meter 1 thought of а simple method that i 
"ve not seen described before. 1 soldered 
shout 2 in. of wire onto one end of Ll, 
and about 10 f of wie onto the other end. 
Î then connected the short lead io the 
antenna terminal of my receiver and strung 
the 10 f of wire up ж а temporary 
antenna. 1 then tuned Di receiver to 2 
Steady signal at each frequency ot which | 
wanted a calibration point, and adjusted 
Cl until the strength of the received signal 
suddenly dropped sharply, indicating that 
the wavemeler was tuned [o the frequency 
fof the signal. 1 var then able to mark this 
frequeney on the cardboard tuning scale. 
The drop in signal strengh was very sharp 
so calibration was easy. Once enough esi 
bration paints had been obtained the tem 
porary wires were чено елый and the 
weveneter was ready Tor ut. 

The only frequency which may require 
«е adjustment i 30 MHz IE the 
Wwavemeter will mel tane as high as this, 
push the top turn of сөй 11 about 1/8 in 
away from the other turns, This should 
reduce the inductance sufficiently; a spot 
Of cement will held the lura in а now 

To use the wavemeter for checking a 
папала, bring coil L1 close to the tank 
сой of the stage being checked, apply 
power to the stage and rotate CI unti a 
‘maximum reading В obtained on the me- 
ter, The output frequency of the stage can 
hen be read olf from the wavemeter 
tuning seale 

The wavemeter can also be used as a 
radiation meter for tuning up sage wire 
antennas, IF it is tuned to the transmitter 
output frequency and placed near to the 
antenna wire, maximum reading on meter 
МІ wil indicate maximum output power 

Many readers will hve retired that the 
calibration method I зах uses the pin 
ciple of the rejector circuit, That В Why 1 
hve called the little. moget “the pink 
ticket ejector”? 


A USEFUL ACCESSORY FOR THE 
HAM SHACK 


"иша тэ are дейле with something we 
tunt ев, namely а amd let 
magnolie redlation tony se es ceci 
serit s one of the more areal instruments 
T e cius didi hae i ie ac 
Referring t» he tret Шеги, meter М1 
fa a senate istrument which ийси, the 
presure of rf when the device Used as a 


"o ws the intrent аз а жакыны, а 
pickup lop is вааай forthe short ip 
Biene a tat top Seite St, she baad eh 
nthe rit of the pane paced on the 


a ones B mse 200 me (10 mata and a 
ler banda) Ы lunes to? me 3 mc ЇЧ 


жиш I. Unig altel dab т 
ЇЙ (отс of panei) ho verni un conic, 
Tor use өз a bhone monitor, rf should be fe 
Into te Tapat Jack wiin a no leo wire 
ack J2 vil open the mitt ical and allow 
теш should be tuned to resonance. Meter 
M Mn elve an баны of oi sre 


‘et nents Por шеш emote reading eld 
‘ith up to 200 fee of wire) may be plugged 
Inta 12 For making transite ајына 


o the fark cal miei with SE in the Lo 


ry nly 
atre guiget und iamen 1 

rom the antenna te the eral i e 
aE 


тате vetture of protection Trom бн i 
idus ears lean te M A 

the rini of short metal aeres 

малат ease The ому FE we want io ener 
е ле hé r£ we are ане три т acu 
ze nen Jack ole arain, me hae ae 
Faaiation from approximately ПО me e me. 


TWO THRU TWENTY FSM 
Howard Pyle W708 


1 used а mall LMB одно enter cai 
vet wit a bole for a 2- meter any equivalent 
tiet cun of eue be vd. Wh а mall 
rcr such ths (d the meter e 
‘Spier the face f the cine and al cantici 
ire ов the rear. Using somewbat uper 
iioi bath de meter andthe stl cb 
{a be pce m o fon panel d yos pede 


Mather than wind up the threo coils т 
found that the J. W Siler Company RF 
ules with minor madikcattone were adi 
ably suited for а compact job One each of 
the омадо numbers 4800, 4388 and 4580 
(wore equi to cover the Dre Frequency 
‘ores (om 2 through 20 meters. The #4600 
sl should have Av Tums палау removed, 
to cover the 1030 meter buds, remove thes 
{to fron #4588 forse meters and to turns 


from the #4580 call to handle 2 metes These 
‘cn all м with a 50 pf тара var 
ble tuning capacitor, а Hammarlund НЕБО 
x the equivalent is excellit Any o the sua 
"Rol pone sector switches сап be тей for 
ond piching. A JBT lever swith type SS 
TEILS wil hodie the oh or, # you prefer 
п тобну switch you can use « Mallory bpe 
SETS as 1 did, Камы two positions unused 
"it want to add compe o coils and ty 
гий 8D late, 
estate Foland 1.2 shown in the каа 
tie, meod һе ому watt А single slit 
tell wll sorve forthe battery aou 1 chos 
LA vlt mereury transistor battery to co 
Sarvo ece, Ob йоне dum ow le ach 
"mae ит obvious and all pari are sendy 
mille fom most cloctronie parts deti. 
ors as well as from the electronic mai order 
Bull this De F/ meter and know what 
зоне VHF outputs are doing: If you wane 19 
‘heck sour modulation quay, a phone jack 
тшу be added эк shown, making. hi le 
‘get really verat 


a "eget 


н. d The dtes, орион tel 


AN AMPLIFIED, CALIBRATED Si 
STRENGTH METER 


ла. mie VECES 
een, 1 had the problem of tuning a 
four element quad. As you may or 
may not be aware, these beasties are sup- 
posed to be tuned from the rear for mink 
mum signal, A quick check showed mone of 
"my friends had а signal strength meter, so 1 
prepared to degrade myself and buy one. A 
Took at a few prices convinced me to build. 


Since 1 wanted some other information 
оа the quad, ike front to back ratio and the 
effect of more or fewer elements, | decided 
to add a calibrated attenuator and enough 
fain to make з fairly wide input range. It 
Же had o be cheap! 

The result shown ia Fig T 


Fig 1. Diagram of the field strength meter. 


To use the normal rf attenuator method 
of switched Tpads requires complicated 
shields and quite а few resistors. Ао the 
Attemsator has to be terminated in its charac 
lersie impedance lo read correctly. To 
bypass this problem 1 first detect the £f, then 
attenuate the de. This has the added advan- 
{age that the circuit ie no longer frequency 

The incoming 1f is tuned by CI-L2, CI 
can be any small variable. 1 used both 
Sections of a dual 15 pF because my local 
surplus store has them for 60¢ For УНЕ use 
only section 

L2 is wound on a plastic pill bote about 
а diameter and tapering to 7/8". To 
cover 13-24 Mhz, 1 ей 11 tums spaced 
‘over about an inch LI is 2 turns aver top of 
L2 | tred bandswitching with another pil 
bottle fastened on the other side of the 
‘Shield from L2. The idea was to bandswitch 


another frequency range but | find it more 
Convenient to wind on coils as needed. Use 
ihe wrid dipper to pet you in the ballpark. 1 
have used this meter as high as 72 Miz 
without trouble. DI сап be any diode. | used 
1 INS because 1 could then specify it and 
know it would work, but 1 tried a computer 
Туре which also worked. If you prefer the 
meter to peak rather than dip, reverse DI. 

Rectified f from DI i put on the top of 
Ri, he calibrated attenuator. R2 ia ener 
with RI gives the 0 dB point м its junction. 
Fora 30 dB range, R2 S 47K if R1 is МО. 
This doesn’ quite fi the range but is close. 
(Changing the value of R2 wil change the 
range but 30 dB is considerably more than 
the F/B ratio of most beams, 

(Ql is а 2NS033 FET. The high input 
impedance of Q1 allows us to set the 
calibration of RI directly by de voltase 
mesurements on the VIVA since it does 
mol draw any baw (ме) coment ива 
pchannel device. If you use за n-channel 
Туре you wil have to change the entire 
biasing of the circuit and also reverse DI 

O2 and Q3 form а differential amplifier 
1o drive the meter. Q2 is necessary to avoid 
loading Q1 end 1 had quite a bit of trouble 
balancing the meter against battery voltage 
changes “until [ added Q3. It wil now 
operae from 8.5-9.2 volts with no trouble 
"The 10K pot in Q3's base centers the mete 
‘The meter 1 used i a 250 uA tuning meter 
with no markings on it except a red white/ 
Me bar This в all you need since we 
calibrate on RI, not the meter 


Operation 

The meter is quite sensitive and with a 
two foot antenna 1 could get а reading 
several hundred feet behind my quad at 60 
watts input. First tune the input (which is 
oit sharp) with the attenuator set at zero. 
This is the least sensitive postion, Now set 
the meter fora convenient reading near the 
center seale with the incoming signal still on 
using ЕЗ. Adjust your antenna. When you 
feed it power эрип the reading will not be 
ile on scale on the meter but turning up 
RI will allow you to put the meter back to 
the original position. Do not touch R3. The 
reading on RI в now the incteaod gain in 
A needed to bring the signal back to itt 
original strength In other words, the de 
crease in signal strength 

Note that during measurements you need 
a received signal to use RI, With mo simal 
the meter wil be of seale. 

1 have ao used the meter to alig 
oscillators and doublers in my two meter 
socer, A probe can be made fo this Irom 
two turns of wire on the ond of a piece of 
coax. The hgh gain availble allows the 
pickup loop to be quite fur away which 
reduces detuning. Adjustments show ар well 


FREQUENCY MEASURING EQUIPMENT 
AT MICROWAVE FREQUENCIES 
Sites Smith МАЗУР 


his article is not intended to give the 

theory, but rather a practical solution 
1o the building and use of wavercters at 
microwave frequencies, 

In microwave work, frequency is one of 
the most important measurements, 1 must 
be understood the wave length in the devices 
described here is not the exact frequency 
wave length. A weliconsrucisd wovemeler 
that has been calibrated can be very proce 
They сап be within 1.5 Mz 10 GHz oF 
leat than half of a МН: at 1250 МНЕ 
Temperature has some effect on the frequen- 
cy. Mos commercial wavemelers are com 
ftructed of Invar, a metal that changes very 
Iie with temperature. Some parts are of 
bimetal constuction to compensate [or 
temperature. For the average experimenter, 
brass and copper will have to suffice, АР 
though silver plating i desirable, it вал an 
absolute necessity, Frequency at microwave 
frequencies can be measured by three meth- 
ods: wavemetes, slotted lines, and frequen- 
су comparisons. All of these methods are 
hed commercially. The frequency compari- 
son is usually used in the laboratory to 
calibrate the wavemeter and the slotted line 
Ax a general rule, any method of frequency 
measurement used at lower frequencies can 
also be used at the microwave frequencies, 
but are not always practical. The resonate 
cavity as à wavemeter is used in miorowave 

here are three types of cavity wave 
meters: the transmission type, Fig. LA and. 
IB, the reaction type, Fig. IC. and the 
assorption or absorption type, Fig, ID. All 
fe resonate cavities. The way in which the 
wavemeter is used determines the туре, 

AW wavemeters ore adjusted for mai 
mum readings except the assorption type. 
“The usorption is adjusted for a dip in power 
output. The most popular wavemeter used 


by the beginner is the open circuited trans 
mision line type, Fig. 2. This type of 
wavemeter is the equivalent of lecher wires 
(Open circuit refers to the standing wave 
within the cavity, not the physical construc- 
бов except as it pertains to the frequency 
wave length) The practical physical dimen- 


sions are not many, The inner cireumference 
of the main tube should be less than one 
wave length at the highest frequency to be 
measured. The rod should be small com. 
pared to the tube, If inductive coupling is 
used, the inductive coupling should be close 
to the shorted end, For probe coupling, the 
probe should be close to the middle, The 
Open circuited transmission line is generally 
чей in two ways This type ean be ved " 
Jine" (Fig. 1B) as it has very ite Jost when 
it is resonated. However, И should be re- 
moved from the line before transmitting, as 
it wlll act as a narrow band filter. The half 
‘wave length the measurement between the 
ко successive paimt at which the generator 
will load to maximum, ак the rod is inserted 
or withdrawn. 

‘Another method in the use of the open 
огешей transmission line calls for the use. 
of an additional circuit, as in Fig. 3. The 
cireuit is a simple crystal diode detector 
Connected 1o а mieroempmeter. The diode 
md condenser are usually bult into the 
connector, as the leads should be kept as 
short as pomible The half wave length 
measurement i made on the rod between 
ivo successive maximum readings on the 
meter, э the rod i inserted or withdrawn 
See Fig. LA and 1B for the setup. 


LA e 


Сат 


8 ess. 


6 [7 


The quarter wave coaxial cavity is astual- 
Jy a shorted coaxial 

Jength long (Fig. 4, 5, 6). As шиме in 
these figures this type makes à very good 
cavity to use as а standard, To calibrate, a 
hart is made of the micrometer settings at 
different frequency wave lengths from a 
Galisnted source generator. Don't tell them 
So, but the Public Relations Department of 
{he Telephone Company may help you hare, 
if they have any microwave technicians close 


by. The quarter wave coexial cavity can be 
either physically open or clos, If closed, 
the closed end should extend at least а, 
quarter of am inch beyond the center con 
ductor at its lowest frequency. The closing 
of the end will ower the resonate frequency 
Probe (capacitance) coupling as used for 
‘coupling im Fig. $ will shorten the center 
conductor, and loop (inductive) as used in 
ig. 4 will lengthen the conductor, In Fig. 4 
we change the length of the center conduc- 
dor to change Ив one quarter wave length In 
Figs. 5 and 6 the center conductor remains 
the same, and we change the resonate 
frequency by capacitance. This method 
makes if necessary to construct the center 
conductor very shor as compared to the full 
(quarter wave length as in Fig, 4. These 
devices are not longer. so caution must be 
ing, The closed vavenetar 
as indicated in Fig. 7 is a shorted coax line at 
fick end. The wavemeler uses a shorting 
plonger which is movable along part of is 
Tengin. Mf used as the quarter wave coaxial 
cavity, the center conductor must be longer 
than quarter wave length 


Up to this point we have covered most of 
tne wavemsters thal could be used from 
around 144 MHz op 1o approximately 3000 
мине 1000 MHz to 3000 MHZ are usually 
called the lower microwave frequencies. If 
the inner circumference of 2he outer tube ie 
Kept lest than one wavelength, these wave 
meters wil operate in the desired TM mode 
"These ме four ways to couple energy into 
а wavemeter, loop (Fig. 4), probe (Fig. $), 
direct (Fig. 6) and slit (Fig. 8). The mod 
commonly used в the loop, a$ it has very 
Tittle effec upon the electric eld. The usual 
methods for changing loop cou 
‘change the size and orientation of the loop. 
Loop coupling и usually place in the Hi 
current are of the wavereter, Capiciative 
Coupling is changed by the size of probe and 
the distance from the center conductor. 
Capacitative coupling is usually placed at the 
high voltage portion of the wavemeter. Asin 
Fig. $, a small probe ~ say in. piece of No 
22 wire, for example may require an 
extemal voltage amplifier. The smaller the 
probe, the less effect on the resonate fre- 


is 


quency of the wavemeter, In direct coupling. 
as in Fig. $ the primary concern is imped: 
ance. To increase the impedance, move the 
Coupling up the line away from the shorted 
end, To decrease the impedance, move the 
coupling down the line toward the shorted 
end, Siit coupling (Ры. 8) can bo а small 
hole or a series of small holes ога slit. ls 
purpose is to allow a certain amount of 
leakage. In all forms of coupling, it is 
desirable to ws loose coupling, as the 
evemeer will have les ete on the 
System, and the Q of the cireult will be 
higher 

Above 3000 MHz, usually only the 
tunable wavemeter is used. Tae cavity Боле 
quarter wave length long. The cavity сап be 
Coupled in three ways: Toop, probe and siit 
Because of the high frequencies, te slit i 
usually used, and the meter is most often 


kept as an asorption meter, In the assorp- 
on method, the wavemeter should be de: 
Tuned when not in use, Some of the cavity 
wavemeters havea little lossy material added 
to absorb some of the energy, as in Fiz. 7. 
Lossy materal cun be made from graphite 
impregnated cloth in epoxy. 

There is one other type of wavemeler 
fat ean be briefly mentioned; st is the 
reference wavemoter, The reference wave 
"meter is of any design as described, but 


would be constructed more like Fig. 6. It 
fan be locked when adjusted to а selected 
frequency and used as a reference standard. 
The micrometer assemblies саа be made 
from any micrometer with additional parte 


welded on. {constructed one using an 
oversized tube over the тыйа cavity, and 
dimpled it st various places around is 


circumference until it fit smoothly over the 
cavity, snd Т ud a piece of 3/8 threaded 
brass pipe as Ue main adjusting screw. Cam 
sure you ean come up with а good one 
without, amy backlash. This wovemeter 
spread the 1250 MHz band out to over 100 
inches by rough measurements. | haven't 
«тие it, so 1 can't say for sure just how 
far, There эте three nice veder root count. 
ers in the АРХ 6 which would make ex 
cellent waveme ters plo sliding contact ma 
terial, One could even we the entire cavity 

The last method of microwave measure- 
ment that we wil look at the slotted line 


ms 
(Fig. 9). The slotted line is section of coax 
line along which is cut a slot, A probe, which 
Б а simple crystal detector with s one 
quarter wave length shorted stub for a de 
ftua path, ls moved along near the center 
conductor of the slotted section. In this ease 
We are looking for two successive minimum 
readings slong the line. The distance be 
{een ther readings one Ralf wave length. 
A slotted line should also be calibrated. If 
Calibrated at one spot near the intended 
frequency to be measured, à chart wil not 
have to be made — just К factor obtained. 
The distance between two succensive red- 
ings times the K factor should equal the 
frequency half wave length, There are a few 
acessories that cam be either bull in or used 


CA 


externally. One is a coax attenuator shown 
in Fig. 4 i wil slide in and out of the other 
hull {i too can be calibrated f one wishes. A 
SOM resistor can be шей for an Impedance 
mote for SOC lines f Inductive coupling ie 
"Red such as in Fig. 10 and when the loop is 
small The line teicher Fig, 11) is useful 
With the slotted lite. It merely consists of 
Ten coax sections, one sliding to the other. 
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FREQUENCY METER — 1 to 10 6н» 
AMATEUR MICROWAVE 
Bit Hoisington УСЫ, 


А quarter ware coaxial cavity is used up 
to about 5 ghz, and from there to over 10 
the the three quarter mode В used. A 
complete explanation of these types of 

The ште typo of unit can bo usad as a 
very good tuned mixar from 1 to 10 ghz. 
Tbe Coaxial Cavity 

The basie cirewit of the coaxial cavity is 
shown in Fig. 1. A cylindrical outer cavity 
‘wall encloses round rod some 4 Inches long 
Which & the center conductor this center 
Conductor is grounded at опе end. 
The Shape of the Cavity 

The exterior shape of the cavity is shown 
in Fig. and $ seen to be rectangular in 
rose section, witk two thin walls and two 
Ick side walls Believe me, {his contar 


signing tuners for X Band, gaily started in 
With sections of «шма round pipe, the 
жау Г always done on ШМ. The first thing 
you run up against is, how do you make the 
diode bypass capacitor? Machine out а cur 
od saddle piece to ft exactly over the outer 
ж? Possible, but oo expensive, And then 
how do you introduce the rf probe coupling 
into the cavity? Add on a “шк” with a 
hole ini? These considerations and others, 
sich as mounting (more saddles?) ed to the 
Abandonment of the pipe аз a shape for 
microwave cavities; but not unti a lot of 
time had been spent on the abore mentioned 
Diode holder and capacity 

Looking at Fig. 3. you will soe the first 
answer arrived at; bul only alter weeks and 
weeks of making different types and shapes, 
“The center conductor i sigh flattened 
and dried out to fit the diode prong. Ал 
5/32 copper machine screw is drilled out to 
fit the other prong, then slotted with a fine 


Pi T 


кш, 


Мише. 


Jewelers sa, ond then compressed slightly 
10 an inside diameter а shade less tam the 
OD of the diode prong In this way the 
copper screw will hold the diode is you 
insert i inte the cavity. Believe me, that 
лари 


The second answer is abo evident from 
Fig. 3. as he diode бураш capacity can now 
be made efficient at X-Rand. As mentioned 
before, you cannot "buy" a capacitor "good 
for Хам, You can make И though, as 
shown in Fig. 3. if the cavity body has been 
designed correctly for it. One of the thin 
wall sides of the cavity is drilled ош (or 
‘machined out) Just wide enough to car (he 
diode and it's holder, which is the 8/32 
copper screw. The copper capacitor рые, 
which is thick enough to take at lest a ha 
dozen 2/56 threads, ie drilled and tapped for 
the 8/32 screw, and clearance dell in the 
corners for the 2/86 mounting screws. A 
soldering lug forthe de connection is used 
under one of thes and a three mil (three 
thousandth of an inch) thick sheet of fiber 
ass cut ош (o fit, lager than the plate. 
Тїш helps to deep metal particles from 
logging inside the Liny crack That might be 
there if the Terese shoot did aot extend 
ой beyond the plate all the way around, 
You can begin to see some of the delall 
needed at X-Band. 


Further ressons for the rectangular eos 
section now show up in Fig. 3., wich details 
the ef probe connections. This irem was also 
very troublesome in Gt models using pipe 


walls, where “more saddles” was the only 
Solution, MI "tatis "are eliminated by the 
rectangular shape. Small semirigid cable & 
"Bed for the connector. | have some short 
lengths with Х Вала antenas connected 10 
{ther for use ac “In-Space" pickups feeding 
ноту into the wavemeter cavity. There в 
at times an advange in this type of “enerey 
collection” (antennas) which will be taken 
p 

Fig. 5. shows detail of the treatment of 
the уйу end of the rf sable, or probe. The 
outer conductor is cul away for about one 
quarter inch in length and removed, About a 
sixteenth or so of the Teflon ls left, which ix 
then removed from Ihe center conductor. A 


E 


thin copper washer (which 1 generally cut 
ош af sheet copper since the hole to solder 
the center conductor quite small) is then 
soldered to the center conductor, making 
the “capacity probe”, as shown in Fig. 5. 

‘Mylar tape or other good insulation i 
fastened the side of this washer facing the 
eater conductor. With this insulation. in 
Place you ean push the probe all the way in, 
While testing, and stil not have a dead short. 
Different thicknesses of fiberglass sheet can 
obo be cemented on, to make up more 
permanent types of Плей capacitors, of 
different values 

For some uses, partieuliriy in this one as 
a wavemeter, loose couplings desired, bot it 
must be securely locked with the set зем, 
otherwise your dial calibration and fí- 
quency reading vil suffer. 
Plunger fingers 


Hore is the most difficult item. It is 
hoped to have stock pieces made up for this 
work ihat you cam purchase at reasonable 
cost, The fingers should be made of tem- 
pered beryliurecopper, which is nol casy o 
Work with 

Fi. 6, shows some details of the plunger 
snd fingers. assume, having been told зо y 
“wellinformed sources" [mechanical engl 
neers) that hase units should be made in a 
machine shop by competent machinists 
Maybe so, as the ones 1 have made here im 
the shack by hand tend to lose their tension 
if not handle carefully. 


Fig. 7. shows the desired fit for these 
dingens. The plunger body should be an 
tally slidefit tide the Winch cavity, and 
{he center hole in the plunger after the 
Fingers should ia be an easy Tt over the 
center conductor. 


9/32 of an inch an you can pny se, if you herz, and ровів higher ones, which 
да one or more) of those litle plastic should drap stendil im power ss you о sp. 
milimeter rules In а stationery store for The diode itself may cause some ot hee i 
‘Of. sure and get some, by the way, if hit too hard with the af input 

пг бды, шт ping lo do шише above two 

ш meter. Fi, shows the 3/4 wave mode, which 

Fig 8. sows the nilineer scale, witha, is a very “natural” type o operation: Don't 

a sel pen rods tnd back trom ы C and X-band plainly showing. foro that Inan instrument of thigh you 

ее A handy wavlengtiequency chart is че looking for standing waves and you want 

Ole bram block whch а mised. via eluded here for your convenience, whichis Нет to be ofthe greatest amplitude poe 

the bray Block which i fied witha efl fom the Khe tage way ip above ЗЕ (within reason). So, if yow fune hc 

таг for fhe frequency scale, Maximum yin. Ser Fig 9. Gel 1o know the cay SWAY by the plunger so that it measures 

мати the end piece, m a positive reference "procs, tke 1 centimeter equals 20000 ye 

E a ie рағы ascot Cube stay. Мм, З сніп equals Xan, 10 тї. Mos 

ышы ui рым ahead be indiati Meters equal Band (3000 mks), 1000 


‘Two stel push rods lend back from the 


Gm the sete am mium fequeney" in Mhz equals 30 centimeters, ete. Very useful! 
order o reset the pointer i it should ever DET 
become displaced after calibration. tritt rm | 


The diode 

AL present, the diode used is an X-Band 
“pill package; with a prong st each end as 
shown in Fig. 3. These ше poiat-contact 
diodes, lit the famous 1403 ceramic ear- 
tre types of World War I1 fume, only a lot 
amaller. Referring рїп to Fig. 3. мазь 
make sure that the ceramic part of the diode 
55, as nearly st posible, in the open space 
between the ier amd outer conductors 
This space is where the if is! Tt is also 


By 


important to make sure that there is as much Ue a malig ig uch ether gome three quarter waves on t (allowing for 
melal surface continally as possible slong poron or шидей лс lengthlonding of the diode on the first 
the cavity wall arose the fiberglass shed ume ‘quater, you wil find two peaks on to 
X-Band capacitor insulation onto the diode The 3/4 mode and harmonies meter due to the situation shown in Fig. 
capacitor plate, and from there over to the Don't worry about that word "mede," The higher the Q, and the lower the losses 
diode holder and onto the metal end of the Generally when something odd takes place along the line, the more quarter waves am. 
diode. in a cavity or waveguide, certain types of be found, For the 4 inch cavity shown, three 


‘The rf sat a maximum between the inner engineers tend to fü tack on obscorantism quarter waves af S dad are tbe longest that 
and outer conductors, which is an air space (I seem to have fallen for that $64 word. t Wil fit 
of a sixteenth of an inch. and that is where just mesas covering up) They say, ^l А check om this operation is easy. Using 
te diode should be. jumped mode", or, "Spurious showed up, the milimeter sce on the “dial , take 
The diode rf bypass capacitor, formed by Here's the stalght dope. Fig. 10 shows seven readings between maximums, for 
the diode plate and the fiat top of the сатйу the quarter wave "modb" of operation, example, 22, 37, SL, and 67, add the 
body, need only hive a capacity which i Starting at 1 ghz you will find one point of spacings together, which comes to 45 milli 
relatively small anything over about 20 pF maximum de output. If the oscillator under metes, divido by three {the aumber of 
is sufficient, What И murt havo the proper measurement is "running hard" with lots of samples), and you wil ind an average of 15 
leek of inductance! The details of how ths 20d and 3rd harmonie energy content, these milimeter for the waves hich ше standing 
‘act hs been covered in previous paragraphs, wil be found at 2 and 3 thousand meg on the center conductor (or “along the 


and f you follow those deal you wil find aviy", f yeu prefer) amd there you are, 15 

Hite or no Н оп the cutie of the diode „a, millimeters forthe та! wave, 3 ен 

аршу plate or the de за from it = for the al wave. Wich lı Bond «t 10000 
X Band i not just short waves. И le really hor Оваа, 

sort йе a quarter wave м X Band equal 0 


i = C 


Fi put sons tr 8, Cn Nande on ۳ 
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If you find numbers which are not well 
known, you can find the frequency on the 
hari, at Teast close enough to put you im 
one of the microwave amateur bands, such 
as 5,650 or 10,500 mb» 

Use as a Microwave Mixer 

This same type of cavity сал be used 
‘om 1 to 10 ghz as а mixer for the front 
end of a superhet receiver covering those 
frequencies 

This application will only be touched on 
briefly here as the whole receiver is detailed 
in another article in 73 Megazine. 

Fig. 12. shows how to do it so you can 
plan on this use, and make more than one, if 
You wish to. 

Looking st Fig. 12., you can see how 
useful о have two thick sides on the 
cavity, one for rf input and one for the local 
oscillator input. 


T 
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Conclusion 

That about cove the details and some 
uses. The whole unit can be mounted on a 
piece of copperclad, along with « 50 ma 
meter, the dial scale, and the centimeter 
frequency chart. 1 broke dawn on this one 
and used a “regular” small microwave input 
connector for the sf. (instead of an “RCA 
Phono lick") For connections to other 
ий, such ss oseilatore and multipliers, 
этап flexible cable may be used, 

Fie. 13 shows a test antenna for X band, 
not the best in the world bol good enough 
Tor a starter. With a lens in front t really 
picks up signals. Fig. 14 shows an S band 
amenna for the 2400 MHz amateur fre- 


LANBDA LINES 
James Ashe ОРХИ 


Over the past few years, new Kind of com 
mercil gear and military solos have mae it 
‘ite easy to generate VHF Frequencies Bat 
the problem of measuring the Frequencies has 
hot Become any easier fr amateurs short 
Сайым чету OF course the means 
the neweomer to УНЕ What can be do lo 
find what ballpark а elves, sf 
tote ме я necurate devices available? When 


"lon "appeared quie by задат. Te wan o 
simple infact. ht из simplicity ams be the 
Feature that has kept и ош of the harm рык 
Heaton. Another it for ТУ 

"a tate melos t ihe той fe 
quency memet problem i to mile wp 
"ler Wire sytem. There Э some question 
slic the уйше of one af ese in the ndm 
fc. aci Narrowband суа олсо 
адно gren feque and ably 
бе е malle are red proper inthe 
"d modulated silat days things were not 
{ha stable so why go to all that caen 
nd construction. wore for what fay wil 
promises 1o be а once gadget? Furio 
шу when а ile тесип (рш intend) 
тыу bring out à cheaper, faster and eter 
Зоте 

Ton aod commercial burs of УНР gear 
have ben using tuned stubs for years to match 
impedances, tune ow frequencies, Tune im 
ет eic Yet R seems to have occured to 
ушу few workers indeed that it might be 
Dele to eur se a length. accurately 
Eough tse a frequency standards, Ар. 
fry thi ean be done, with an aecurney 
он 50 Ts compres very favorab ie 
"ied йй the peorminee of Ioverreqien 
fed йр metr and ome Sigal generant Ms 
ret d lor а pencil and уштык. opera 
ок. Ue oniy uber hema required are some 
Understanding ol how it works and a piece of 
и #8255 recom 
mended, You сип calibrate that new СОО for 
{SE tn cot ita few eens! 


Theory 


Many kinds of things show a property of 
tuning sharply to а ceti frequency. Thie 


irit steals energy Irom the oscilator. And 


= => d 
"n m А 


үк өөө рр ири 


inthe cried voltage Өзеп. This sows 
a roe а ө Fat о эзы remnant fe 


ie ie the nearby resonant cireuit that is the 
subject of this anie 

“The basie creuit e the quarter-wave atub, 
A itle browsing around in the handbooks and 
arier ser of 73 2nd other ham mage 
SU tell you lots about quater wave stubs 
The Important practical points are that the 
stu resonates a certain frequencies, and that, 
A these frequencies can be dipped at its 
red ed m the same way as any oter те. 
ot eu 

ht he term ранена has to be taken 
sh stl af al The tuned stub wil be 
Shorter thas 2 fReespace uester wave, be 
Ce the данак has a slowing down efect 
оп the ate at which the RF bounces endo 
fend along It Suppose you lad out a mile or 
{oof tw lead and transmitted a signal, st the 
re te ening sl e rece ial by 
Space wave. The referenco signal would arrive 
Эфе other end ft, in about 5.1 microns 
fend The twin lend signal would arrive ВИ 
microsecond. later, about а 20% delay. Since 
this applies even fo short Feats of win dead, 
the delay must be tiken ino account for ac 
‘curate measurements. Also, there а comi. 
able diference in velocity factors between 
‘ferent brands and qualities of twit lead 

"Crab are йеп шей I overtone oscilla- 
tors for generating. stable VHF frequencies 
‘The various modes of oscillation are pictured 
in the handbooks. Tuned lines will ao show 
поте resonances, and In tho case of large 
"certi, t might just happen tiat reson 
thle errors could fad to a constent but very 
‘rong result. A haee ne will resort at 
frequency f, and also at f, 3f, and io а. 
‘Nate hth odd and even multiples! AN ther 
пошып inas ve gr тало Te 
"bee property, The problem ts slightly aggre 
ated by the convenience of wing relatively 
Tong Kes at the higher Fequenees песине 
they are easier to handle, The solution to 
ut а ра of limes whose collections of reso- 
fant fequens have only one resonance in 
Comman The recommended lengths are а hall- 
Save and а three-quarter wave line. 


Fig. 1 shows бош basie tuned lines, Just 
which resonance is an overtone and which в 
hot depends somewhat on the application: The 
Simplest way ош of this problem in semanties 
ipto say that the three quarter wave line realy 
doesnt have tat rexanance at 1/3, ignore the 
quarter and Pallene ines, and stick to the re. 
ning wo for tet Work 

AT 639 MHZ a wave m fre space is about 
173 inches long Suppose wre are ing Belden 


#8235 tnin lend, which Helden says has a 


обе aco or propagation constant of OTT. 
‘The вай wavelength than is 273 timet 
OF or at ches The halfwave stub mast be 
105 inches ong, shorted on thes and 
the tee quater wave stb 1575 ре long, 
Sorted af one cad These are convenient 
Tents, nat to long to ase on the workbench, 
Tor a short hot percentage accuracy in ct 
tng Becomes а big qtio 


Using the stubs 


The commercially available grid dip meters 
ме not mated Tot accuracy. з commonly 
ылы that the кеше ойдон cam he 


trusted to within about 20% With some care, 
i poii ten fom bn 

tors appear 10 be goed to аро 5 

Precaution e мое construction, Cut the 

Short ene end ol each, and 


When making frequency checks, 
ost be held off the workbench n ich or 
Ve, Use small bores or pieces of cardboard. 
Probably the better part of a foot distane is 
in order the workbench ls of meli] or hut 

opes эин, At two meters a percentile 
hs їн calibration can be 


fob the hee qu 
mors curuli ot th 


чи be teo lard to ge 


god practice to make up lines fortwo meters 
the correct lengths within one siste 


rice dipping them. Some 


seinen of йо veil owi 
a оше and а three-quarter 
^» he made to dip at the & 
эш dip meter. Once the tek 
ican be carried vp tothe higher 


ме dipped in the sume way as 
кае a ey Miah 0 
xcv or the dip scite 
rem ta ive diferent readings 
‘when бын dawn Wo frequency and lung 
ove the di meter a Te further away from. 
the live and ty ag Dip the stub at d 
shorted end 
But what was that trick far ci 
dip сий. mentioned earlier? С 
up a pair of ine foreach frequency: No need 
tot That's simpy the elle way lor Anding 
ak, When vourre theres yor 
he lines aside, make ир another three. 
"arte маме resonator eat dor he lowest 
Frequency, and after mariing that point en 
the seale. tám the stub ир fo the rex eal 
raton frequency. Throw the remainder away 
‘when dore alites 
"The half-wave tub also useful as a tuned 
coupler, Suppose you want to tme an os 
{or to. риги Frequency bat have nothing 
{be at that Frequency. Loosely couple 
the RP into one end of the halborave stub 
and take И oot the other end with а hairpin 
юр, rough а diode to u BO A meter, You 
NV oniy t sending at the resonant Ке 
ees t the hal wave чё. Simple! 


The ts 


ZERO-REATING WITH A FREQUENCY 
METER 
dim Harrison WBSTAN 


After putting an LAMIS in service, 1 
found it а nuisance to plug in headphones 
every time it was necessary 10 зајам the 
corrector contro to produce Zero Beat at 
fone of The crystal check points 1 hooked 
Up a phone plug to the plate winding of an 
audio output transformer, amd then сот. 
nected a small loudspeaker o the secondary 
winding. “leave the phone plug inserted in 
the UM phone jack at all times. After 
sing this Setup for a while, it occurred to 
me that the last few cycles either side of 
aero beat might not be audible, so 1 tried 
parallel hookup off the primary side of 
tne transformer. The other end of the cable 
was connected to the Vertical input of an 
GelMoscops Now, when adjusting the 
Corrector contro for zero eat, you wills 
Tow amplitude sine waves even alter you can 
no longer hear the beat nots. You tune owt 
The sine waves unti you have a perfectly 
straight reference line on the scope. The 
Heterodyne oscilator is then corrected to 
ing 10 the ear slong. The principle В nol 
new, yet the idea may not have occured to 
some people. Any old scope will do. as the 
frequencies are m {he audio range. 

Another bit of frustration occurred when 
уй to adjust the corrector knot. 1 would 
pass the zero hea poi time and time again, 
{ше to te sine ol the contra. Kemer 
ber, these units are БЫН for ship beard usc 
and loose controls cannot be tolerated 
“шг ир small vernier tuning drive, simi 
to! the" Jackson Panetary. Versier arive, 
{about 5 {0 1 ratio). Y mounted thi drive 
Om э rghtangie aluminum bracket amd 
tached й to the LM using the two screws 
fon the upper right ide of the unit. Bore 
Velo йу oversire to allow for acturse 
alignment of the control shaft 30 thal i 
‘wl not bind. Cul out a portion of the 
Bracket so the “High-Low” knob can be 
moved. The precise Zero beat adjustment 
an now be made very easly with the Te 
шов arive. 


Chapter V 


RF Signal Generators 


HAND CALIBRATE THE BC. 
FREQUENCY METER 


Gut Henry 


AL present many amateurs have an oppo 
tunity that may sol repeat eel. eter 
Vrbs many ara and masy muris frac] 
‘eters now атымы. through MARS nnd s 
lor caer Many of thea meters have the 
ricis! calibration chart mag, and аге on 
Mater toll sles, Thi demon rat 
И ries ihe Frequency meters 
Sh ап выпла 3100, the metris without 
hares colis for Готе "thi amount. 
Slater vithout chara are worth tore than 
{his would vem fo ааа t fe no ge 
{eb calorie une of These meters, Wut Tes 
om de not need tû be a soper teenie or 
‘engineer toda, e fob Neither i 


Essel t олд are seres ини 
‘hey to Ране 1 аас heat 
Seulement. Tis i а 10 Ke туйш. 
Vim suming here that you herr or cun бер, 
Totter teal 10 be Calibrator, di beng 
baiser ai to Күзү 
thom ii in Using th 10 te marter aum 
ihe high band of thy frequency meter сш Be 
rated. Interplation fo V e pint then 
Tosibier dod if care i» wel ae sorry el. 


ERI. ur 


веат, угли 


"dcs 16 he beam 


эе аы! vi ета 10 gel an erac cee 
Veni tot shout ten nantes le mir up's 
UG (army aarp magic eye ube) lene 
тиу бт hin arp. and it ie eet 
oru ‘whe in! the interest ef cred 


At Taart one hour for proper warm eh that 
Ж equipment ао адор the 100 
i calibrator and 10 ke multivibrator. Be the 
тө camer, rd e especialy careful not to 
i warmup period the 100" he calibrator 
‘oul be etel against WWV, а a Nh 
"tween cach 108 he beat. This «am bo done 
‘ith а reccve wed wl 
herte of paper, sting the high range of 
e i doubt a to the range, check it with 
find sese fon the stronger beat at ot rent 
tte fo end. Тота of the internal sal mel 
lator ant nd the Sigal from the frequency 

er with Sour recor: Note (Ме (тине. 
V quer recive htt ous reach ameter 
deret fm the oan meer, The di 
ЖЫ resi Wf the meter м Пе Tow eid 


Fine 2. А nels sare hat indicator for oe 
ا‎ 


ff his dal, Now do the sume thin at the VHF frequency measurements to an астау 
gh cnt ал you have the рдо coverage better a 098 at two те. Ths te 
ef your frequency meter, Most hose а range equivalent of measuring the ко rs New 
Gf 125 to 250 leon the Joy band and 2 tot York to Los Angeles with sn сто of only 
"me on the Мез band. 25 fost Many commercial unite cet equal 
‘When you write up the frequency range y this Арме The same method сап also be used 
10 ke points, lenve a space between notations, УНР and ОНЕ measurements, 
nce You will be adding information here Те em ete es fey 


bat feof thom oe Злате a Te 
‘ner New, using te 10 ке чп, ek dia vary hgh regen Te wel Sonn are 


Kes tnd ovis бөя meinen oe ETE Ты теу ое 
Sialic ue an er Soe ы Ar nar 
TUS eau e iere eii arie imi aan dee aq 
ее аа ет е DER 
e 100 e hoe eê ey өт ын. рт ко Sn кы eid ‘il I 
hi ten ain af ct hee uted b бк mae Them 
Yourself. You might note that on equipment wed, A frequency meter that can be held to 
SP эк aver och c maar Si ers T be ha T 
spicae I Cre 
DEG AT C ER rim dne MN 
vont. ek олан ыо E a re 
ye eee kb poder ИМЕ 
ble el trace ter КЕ КОТЫЛА 
zu renal ai nec Кт 
s н pope 
т your 30 Xe points are aM listed, iu Whon used with mukivibrators and harmonic 
derpolete to 1 ke points, This ts the hardest amplifiers it produces only spot frequencies. 
pero ue Joh ant ver tna nee. “RM Pis a dee o neh 
с-н» Tope XE Sree cate m mq ed veis 
EU AM Doan: UNS eaves ie are 
Zero petas Hh cara M oe ee ео СНАЯ 
mm а oR, Tair neris 
€ mossa SECURUS WWE DR os eee 
The iere between cach 10 ke point Wiha ciple harmonie amber following К, 
must be listed. Nota this im the space you left strony markers are available every 5 MHz far 
аан валда Е 
Шш Ье 10 ta lae hr Bly Tobi e arc cee a 
Pre EPIS pere 
Мы eet Puy ates Curie с» 
pe EE deu Tr er 
LE DD Lice pce ped 


Sick Tie чыш кий nana eam 18 Ae Sees of ie eal The 
Afer the bch band i nd you may md miei WT M 90 МНЕ 


geh to calibrate the How bara Inthe ce" The umen Iv romeney ltr oft 
fm eterne шт s ames ete on cv ham ee 
Pilate crac te O01 mil. Tn wil eater йы wil pve бе deed feces 
forthe падт at аруу 1 Зе А goud sigra generator tan De med bu Petter 
Rede i e ES Ie he IS iie b ERE ER bareng mer 
pectore E е радан lst gies Е ИЕ 
: тшт: doi be designed o Mg iit 

e aet ы a re Toner een sine ete wib 
ойун ail salate, Romer. allia GE col to Бои win WY fe рее 
the molar e br eet with 1 ke 
intra hand o 10 Ye. 

^ aram Бай can be peared viet 
book ever be destroyed. Thé reaeney meter 
{rw a got ae tay wih aia! ar 
ышы 


тєн ACCURACY VHF FREQUENCY 
MEASUREMENTS, 

Howard Burgess WSWGF 

Accurate frequency measurements eun be a 


problem foe а тейт wth nite budget 
However sth same home construction and 


H 


Sia 


ET 


В 


Fa 1. Block борот o the VHF fonarey meter, 


Earlier we quite à fure of 000138 or 
Teter йә жуну of Ug epum. Peleus 
tre ЖМ stow how this ы райык The 
esl oscillator can he d tarea zero Best 
‘rth WWV but due to propagation errors in 
the signal of WWV. we cim never be sure that 
bur crystal s closer than 2 parts in 10 milion. 
‘This would be 3 bertz af error at 10 МНЕ 
r an uncertainty of 80 Hs ti the 145 ME 
maker, The ВОЗИ а normally considered to 
T s 058 пустити Ti wold be ап em 
of about 175 kHz at 35 МИ However wih 
fare їп сайн, падпа i i not d 
SO o reduce МЕ sue о BUD herez ar est 
Tn a ар son the eror of the VEO is 
т adii a УНЕ but st aed to the 
ror of te evtl marker элей. 

The total erc at 2 meters 30 Hiz some 
(eluted by the crystal and 20 fe by the VEO 
{oe atta of 299 Не Тї s le more 
‘an L5 hertz per silo heri for a tuneable 
‘stem, ОГ ине these vales are approximate 
and with cael ‘operation they cin be te 
Aad by SOF ar nore 

In the 14628 МН example wed cals, 
ih VEO ses siqui to fora lon than 1 
of the total ири. То put И another way, the 
"y wobble Н m the alt cog md de 
‘ntti is so spall f cart sake up the 
‘machinery too much 

"The iret shown in Fig. 1 and 2 bas boon 
used for manitoring MARS, CAP, ad several 
ther services. The crystal olor & qute 
Sable but can be tuned enough te rro wii 
WWY. Tuning й done with Cl. One sage of 
а to gie 
strong signals тей above 150 Mile The plate 
© of ths plier stage В tne tothe 
Besson be vend, T fonds ome input 


uci eperaton the average lum ean make Fip. 2. Scheme of fe coto, molipler and mier fr wing а BC:221 on the VHF hum banek: 


dof tho miner The other id of tha mier 
K driven bythe output of the ВОЗ fre. 
A meter The al it how inh 
fr resonates broadly in the 2-4 MB range of 
бе Ола. Ты; helps 1o keep the higher 
Млн ofthe ВСЭ out of the ier 
The эрий of бе mirer B rei the 
ested petting drequeney. Tht wil be 
fe etum fees of he to input 
Since The level ofthe put signal сав 
enrolled by Ne, qe 
Operation of is system is simple. The 
ook Donk" would red a fallen 
T. Couple the output to the antenna ofthe 
VHP reserver 
э Паоло the crystal harmonie and VFO 
frequency that wil give the frequency of 
the sgl to be cheeked. 
3. Tune the УНУ receiver tothe signal to 
De checked. 
‘Tone the BC-221 чий the output of the 
frequency! поля Эмо beats е те 
pepe 
з, HË required, peak the ted circuits the 
monk foc maximum pat aad adit 
АВ as needed. 
D. The Frequency of the receked sil 
will be the ушш овоне plus (or 
Mus) the reading of the ВСЭ 


Many details came be cere fa ane story 
uoto Tak of space. The operator wil kave t 
determine the mos elec method of 
coupling to ths partir тийе Не vi 
So have to explore the many combinations 
of frequencies which cn be ied. These and 
Pay ier questions euman e ый st 
Ti Ute. However Поло whai requie auch а 
чумам ы tis il poly be capable of 
Tig these деш. 

‘One word of cout fn ovde, With two 
акаа бш эге ich In harmonies, there ca 
many unwanted "hides" These present по 
oben ater the operator has sain expert 
Enee but the nvr wer endi be very cautious 
Sany anes a шишик beat can бе йт 
sted at cea spot by hanging fhe rs 
ricus ot ure bc mised (ЧЫН rn 
sn deren 

eh v shoud emphasis that this 
system В а tradeoff” where the ante can 

Tiss and patience for Му curate 
torments wilt simple ое, 


ATRANSISTORIZED LM METER 
Charles Гата! WSSOT 


e а word may never be written 

Жош the BC-221 and LM frequeney 
nte. The LM & particulary attractive 
cause it ks in the smaller package. Wi 
iransitors replacing tubes, it has features 
mon everyone vans is munast, por 
"ose a conversion of an LAIS re 
quency meter in which field-effect tans 
Sows replace tubes: the power supply 
aite and the current drain is es than 3 
mA when all functions ore energized. In 


ation, 1 offer calibration information. 
whieh wil be of interest to anyone having 
а CX or LM without the offical 
Calibration book. 1 Bought an LM-15 fora 
termplinely low price (Fair Radio Sales Co. 
Lira, Ohio, $1395). The кы лош in the 
к АЛ condition with tubes and crystal 
bui without calibration book. I is à коой 
idea, but not леген, to statt with а aet 
which ш working before making the change 
to FETS. Resistance measurements wil 
Show if the све are complete. Impor- 
tant values are marked on the schematic of 
Ter 


Sinh Tabes 


The most difficult pat o£ my eomer 
sion was getting up the courage to smash 
{he tubes! 1 wanted the bases for mounting 
transistors. Place the tuber ame s a time in 
a paper sack, hod the top closed ahd with 
a metal object, strike the glass through the 
paper. The fying glass is caught and 
collected for disposal, Scrape and clean the 
mastic from the inside of the tube bases 
Should уоп choose to mount à transistor 
socket inthe wall of each tuhe socket, you 
тап тшс the original wires: cherie, ur 
solder the old wires and replace the needed 

ив with about 2 in. of sturdy new tinned 
wines. The appropriate tube base pin con- 
rections ше shown im Fi. 2. Actually 
thee а no preferred mounting scheme. Use 
siters to you: aet 
wills My convertion шей transistor sock 
ча mounted оп metal plates which were 
bolted to the wall of the savaged tube 
bases, This allowed FET substitution to 
the several crcuts of the LM. AD FETs 
‘wd are N-channel 


E 


Modification 


With cover removed and the LM in the 
upright pasion, front panel toward you, 
on the eft side wall, ook through two 
oblong machined slots and see mounted on 
a phenolic. board a 50 rfl plate resistor, 
Parallel it with about 6 kS. Turn the LM 
upside down, panel toward you. On the 
underside, Iwo resistors must be shorted 
and a jumper wire made up and connected 
Short RIS, which isa 15 KOR wirewound 
resistor, quite visible on à phenolic board 
at the left of the 1000 КН: crystal can 
Run эп insulated wire from a terminal of 
thie Morte resistor to the 260 470V tap 
contact of the link switch. This wire can be 
about © in, long and conveniently pases 
їїгөшї a wall slot behind the crvül 
socket, The link switch amd its terminals 
a phenolic board in the compart- 
ment alt of the crystal socket. The jumper 
Wire will cross near the grid resistor, R19 

ihe eral oscillator: While there, 
Shane the 100 KSI (R109) ta 1 М, New 
Board located 10 the left of the power plug. 
Tip ир the Hoard and short acros RIOS, 
This ica 20 ME composition resistor which 
ө їп the plate voltage line o the audio 
элтр. AO, at the power plug, locate 
Seis pin 36 is the ground retum for ihe fo 
aede. The circuit wae closed through 
termo connections in a power supply. 
You fave completed the surprisingly few 
changes nocded 19 make the LM work on 
FETS and a 9V battery. 


The VFO 
drain to pin 2, ean co pin 1 Gf needed), 
‘hue the FET into the vfo socket. Connect 


ıs solid wire between terminal E109 and the 
эме of he FET. (Terminal E109 held the 
id cap wire for the vfo tube.) Connect 3 
V battery to the power plug pins, PLUS 
to 26 and MINUS to terminal 41, If you 
have à паев in the battery leud, i 
should read about 1.5 mA when you lum 
оп the FIL and PLATE switches, Provided 
you were fortunate in the choice of FET 
you should hear a clear CW signal in your 
cer. Set voor receiver to 2 МИР or 4 
Mie. You may need to connect э wire 
from the rf coupling post on the front of 
the LM to your receiver antenna. Rotate 
the LM dial between 0300 and 0600 on the 
тобо. Your Мо will be on the low end 
(of 125-250 Ен: of 2-4 МНЕ depending 
‘on the postion of the low or high band 
switch. The XTAL and MOD switcher 
‘hold be off, The FET selected for the vo 
тау require à 47 КЇ resistor between sate 
and chassis ground. 1 found this to be true 
for the RCA SNI28, 3NI42,and one of the 
two 40559A FETs, On the other fand, one 
КСА 40559A and one of several 143085 
silicon N-channel FET from Poly-Paks 
Worked beautifully without adding 47 КП 
forthe gate 

Apparently junction ond insulated gate 
eleife tansistons have slightly differ 
ent characteristics which show up in this 
peculiar vfo circuit. My own choice it the 
ŠN128 with the additional resistor on the 
fate. You may find it necessary to "tune" 
the source, drain, and gate resistances in 
order to have your vfo working well with a 
particular FET. 1 wed potentiometers 
across the various elements to arrive t the 
recommended values. My о works reli- 
ably from 10V down to 6V and the 
maximum drein curent 15 mA. 


Tg. 2 банный semiconductor hookups for 
tobe Sockets 


Caution 


Other oscilator hook-ups may occur to 
you, and they will work — but the tuning 
range end linearity of the Мо will suffer! 
Linear tuning is most important, to stiek 
sun that hour. 


The AFO and AF Amplifier 


The audio oscillstor and amplifier 
wasn't as fussy as the vfo. Т used a Radio 
Shack 276-664 FET — it is said to replace a 
C610 or 2N3088. 1 found that the Poly- 
Paks “hobby” FET 92CUS88 will work 
equally well In making up the socket, gate 
{bes to tube pin 3, source to cathode pin 4, 
{ad drain to рше pin 2. That is all there is 
to this one. Plug in the FET. When you 
next turn ол the 9V power, the milam- 
meter will barely inerete з few hundred 
‘microamps as you switch on the moduls- 
боп control M this moment a rather 
pleasant 500 Hz tone will appear on the 
Mo frequency no matter which harmonic 
you have tuned in om receiver. Your 
‘modulator is finished. The audio amplifier 
3 too, for that matter. Vou ust монт hear 
nything in ihe headphones until you 
Complete the crystal oscillator and the 
poc 


Crystal Oscillator 

The reference oscillator is not much 
rouble. You have already changed the gate 
resistor from 100 KR to 1 МО. Actually 
this change may nol be necessary because 
some crystals are more active and wil 
oscillate well with the original resistor. 
Mine went into oscillation better with the 
higher value. The FET you select for this 
ис can be one of several. Mine в a 
Motorola MPF-107. 1 found the Radio 
Shack 276-112 and the Poly-Paks 2N3045 
also work, bul draw mere curent. Which: 
ever you choose, the gate connects to base 
gid pin $, source to cathode pin В through 
112.2 кй генг. Drain hooks to plate pin 

Now, when 9V is turned on, MOD off, 
XTAL om, you should hear the cryst 
oscillator signal every 1000 KHz on your 
receiver, The milam meter should increase 
Shoal 1.5 mA or les when XTAL i turned 
оп. If you don't hear the crystal frequency. 
ring the receiver antenna wie close to the 
cial FET, We stil haven't made the 
connection which adds the crys 
oscillator signal to the rf coupling post on 
"he front of the LM. Assuming you have all 
сайи in working order up To this point, 
we move to the mixer 


Mixer 

There is no single FET substitute Гога 
pentagrid converter tube, The dusbgate 
MOSFET comes closest: however, use of 
fone would have defeated my god of 


simplest conversion. Therefore, four 
N-channel FETs are needed to do the work 
‘of three tubes, but what a saving in power 
supply! The mixer concerns itself only 
ith best frequencies occuring Between 
the reference oscillator, vo, or an external 
signal ~all audio work. Thus, à hobby 
FET was selected. | used the Poly-Paks 
N-channel FET. A Radio Shack C610 
replacement will also work. Connect source 
to chassis ground through pin 6 of the tube 
socket; the drain connects to plate pin 2 
fate to mixer grid cap wire through the ug 
in tobe socket wall 

Finally, connect а capacitor (200300 
pF) from the top of the 2.2 KA crystal 
Oscillator source resistor to the gate of the 
mixer FET (arid cap wire). You are in 

With 600 phones plugged into the LM, 
you should hear all the necessary beat 
frequencies occuring between the vo and 
the crystal oscilator зз you tune the мо 
through its range. XTAL must be on and 
the NOD switch o. Otherwise, Ihe audio 
amplifier becomes the modulator and you 
"car nothing in the LM phones 


What Next? 


With the beat notes loud and clear you 
are ready to calibrate. This is quite the 
most fun part of the work Because the 
linear tuning rate of the LM и almost 
unbelievable. The slow rate is due to the 
series combination of the A section of 
C109, CIOL, tuning LIOI or L102. The 
amount of the matter ie that one revolt 
tion of the 100-division circular dil pro- 
duces about 3 kHz change on 125-250 
чиш range, and about $0 KHZ per revol- 
lion on the 2-4 МН: runge. The setul 
calibration of my unit was 2.39 kHz and 
ASAT KHz per revolution, 

The linearity can be checked by how 
tle you need to vary the "corrector for 
each zerobeat checkpoint, Fach LM or 
BC-221 will be sightly different. Now, 
when you consider that the vernier allows 
you to split one division into tenths, thea 
JP is dear that you can set a frequency to 
batter than 0.5 kHz over the range of the 
frequency meter. May I repeat 

1 dial revolution of 

100 div 45.17 kHz 

1 division =0 4517 kite 

1/10 div 45, 

Therefore, all you need is a checkpoint at 
which to zero the мо and start counting 
revolutions, divisions and tenths of div 
sions о accurately set any Feequency with- 
in the two ranges of the Чо E found it 
"ef to construct graphs on КАЕ 358 
TTL graph paper. The вла i 10 X 10 (per 
05). Tie paper has 20 units vertical and 
30 horizontal. This allows praphing 100 
division amd leaves room lor 10 vernier 


divisions ол the right hand end of the 
Paper. Use the crystal eheckpeints listed in 
Table 1 to locate your dial Settings, Once 
graphed, a frequency ean be selected di 
rectly from the char, or, depending on the 
золизсу desired, interpolated between 
checkpoints 


Table 1. cya Checkpoints 


[3 в 1 аю 
Wess 1 D 
m $ 1 zm 
Dou 
m» 2 Ww 
ш ато xm 
эю 1з жш 
mo зз no 
эю ij xm 
юш 15 ат 


It & obvious from Dis discussion that 
the low band of the LM ie fabulous. You 
чап squeeze down to about 3 HE by use of 
the vernier scale. Ву the way, hidden 
behind two cover plates just beneath the 
corrector knob, ate “high” and "low 
padder capacitors. These were used when 
‘fo tubes were replaced to bring calibration 
hook values into usefulness, The paddlers 
should be set near the middle ef their 


Make it Handy! 


Fasten a handle to the case, strap on a 
эү кашау, go forth and have fun with 
your rejuvenated frequency meter. 1 use 
Inne for its intended purposes as well is 
Pand-edge marker and keying monitor, 


AN LF SPOTTER 
Howerd urgent злак 


И sos have ever tried to find the Û fie: 
‘quencies of unfamiliar and inoperative places 
SI nup gear with vo schematis, it is a waste 
of tine fa tll you ow rough R an be. Even 
« singe if teanslormme rom the jak box сш 
iio a problem dus no part er or 
tients 

OF comme in some enses а grid dip meter 
on be nied to find tho operating йоу. 
However, few gà dippers cover the important 
i реале below шо To complicate 
things, If a dipper used on «shi ts 
Formet above 2 mio, Бе resonant frequeney of 
the тшшш шаў be Sted E the shield îs 
remove 

"E there problems sound families to you, we 
would ike to suggest «litle gadget that can 
Мар solve thems With just био resistors, Wo 


glos copocton tot he upper ет 
Ref d rhe’ pate тт Же 
EE 


capacitors, and à tube, don’t expect it to give 
"Lis rest to d your questions, but it 
fan. put you tothe ball part 

The principle of operation is as simple as the 
construction. The toned огош in question is 
‘merely ade tp кейе at di resonate fe 
quency. The frequency сап then be determined 
фу tuning in s radiated signal on the ham 
тенче. To te the аня сой to cael. 
‘on roques tho we of a simple “еа аига. 
‘estar Sach an окон ie боуп nthe 
одеть of Fig 1. When any turned cireuit i 
ашан to the two ponts marked X. the c 
‘Sat vi slate at ils resonant frequency 

Tn this ох the twin riode is = tube 
such ax the ВАТ The section ҮЗ furnishes 
the necessary feedback and eliminates the 
esi for extra cal or feedback connections 

“The contraction i simple. Tho wmit could 
have bean belle in a rg case with is оч 
ewer supply and wold have Балот a iee 
Pieve of bench equipment, However, due to the 
бт parts required anû ihe small amount o 
plato power wed (3 mis at 99 vols R was 
Butt as ап overgrown probe. The power i 
robbed from anther piece of test equipment 
e бе roce 

Ara probs ean be used on tho work bench 
to test individua] coils and азата or it 
та be held їп оошо with the varians trans: 

‘There ke only ome point of caution that 
should be observed in constriction: The ead 
from tho gid contact of VE 1o We I pot 
Should be kept эк short and direct as pte 
Sih the lest capacity to ground. Thi lad 
Беса part ol the oselliating tuned ciui 
and Mmi the upper frequancy o whieh the 
эй ll operate 

Те coupling espacitor from tbe grid o£ VI 
to tho plate of УЗ farmer tho feedback ve- 
‘toed Чо satan ок, To toduee the 
Wading om the tuned aut, this сарай 
howl be hold to tho smallest value sat wi 
Sustain scili. Because of he wide range 
‘er which this instrument operates, «sich 
i provided to change valua: WAR de capaci 
fort shown, operation is pasible fom abot 
{0 me down fo well below 30 ke. The her 
alos used at Uo lower frequencies and is 
Sched in only when required. With сог 
SE modium Q the stein poist з around 
Sus me 


E 


The connectors XI and X2 can be almost 
any kind of poss. The omes shown on he wi 
hene ше barana hus These can be ved as 
"Est points, эг altos clipe can be id ver 
them for use in clipping to cil lul 

"The meer showen ia tree mil meter and is 
sed to rend the total plate сштеш of both 
Ives of the шде. Thi wil indicato whem the 
iret и relatis. When the tester ш mot 
scit the meter wil Indicate a current of 
ot 1m (with 90 plat volt). Under vac 
ийа conditions the meter wi e 10 а nich 
as ule ah a gh Q co. The eel amount 
1 curent В no so important cs the face dit 
бе upward shift fte that he coll t 
pes andis oscillating А В ос 10 mi meter wil 
Sere the purpose jast at well 

As the pies show: this wit was bult in 


FASA ar Sorton ЕЯ " 


SEP TES Bale ole Ste Tee 


аштай S* 3^ x2" box, The mit vi work jet 
ж well i bui а enall рес of p 
[pp 
занде This forthe man in а bury 


When the uat is fished, apply power it 
the" pointa open (no cod setis them) Be 
fiat uf the open grid of VI, the meter vil 
rit about, After the tubo bas had tanc to 
erm ир, short the X pot wiih a heavy piece 
Us с copper. The ater wil now cime to 
тен somewhere and 1 md Тыз i бе t 
auclor" curent and «libe керг in mid. 
ж а reference point for future use: Nov re 

ose the short and connect almost any End Я 
an LC eet across the posts The meter ead 
ing ый mow se fom the “no esti” 
valne eating that he col seat Do 
тй we. the large coupling capacitor use 
The crt ase to eite with the sale 
p 


To check a single if transformer, all that 
is mecesary isto hook one af the sued coils 


pd 


espoir" The bs i томней of on 
Er 


i0 the input terminals of the tester. Some 
transformers have s number of terminais 
whieh may aot go directly io the tuned 
Creat inside. To obtain oscillation there 
ттм be both a de and an rf path between 
the transformer is one whose frequency 
Jatin the range below the broadcast bod i 
inquitecoorentnt о have one of the surplus 
торта at covers te range dawn to 200k 
However the check can stil be made with a 
кая receiver. АЙ Hat тесе 

1 the осы of the iler as 


they fll the broadcast band. They wil be 
separated by a value equal to the fequmcy of 
the сой being tested. As an example, i 
‘gna spotted at 900 ke and the reat one 
ghe found at 135 ko, t а pretty good 
Tet thatthe transformer is operating on 130 ke 
(їз = 900 a50) 

"e fid the operating frequency of аа ij 
stage it i not есу to hae the 
În operating condition or the tubes hot. Jut 
Serie Ihe ип conet serous the primary x 
Secondary of the transformer in question sud 
rath fr signs of ож on the meter 
Some tanla have a portion ofthe bias 
System inside of the cn. Te can usally be 
overcome by connecting the tester from ви 
to grou ofthe tube in the stage being tse 

їп addition to checking transformers it can 
abo be useful ia testing the range over which 
а transmitter tank will tune, Jort make sure 
"lar the hgh voltage îs turned ой and connect 
{he probe acne the tank Бе tested Nour 
fou can tine the tank and follow t entre 

sable range with the receiver И the tank 
eing checked happens io be the fia, the 
meter on the probe wil indicat wien th 

{tna is brought nto терке, 

"Ti He tester was but to do just one 
hing sort ul some alt in the junk Бок 
Mte we inl it we found that it would do à 
Jot of useful chores, around. the ham shack: 
‘With proper care and feeding, It em probally 
leu fo ce tricks that we haven't even thought 
d 


430.470 kil SWEEP FREQUENCY 
GENERATOR 
edward Lawrence WASSWD 


ere isa simple sweep frequency generator 
for aligning the most common (f strips. The 
unit has only one transistor because the sweep 
voltage is taken from the oscioscope Iis 
sed with. Most general purpose oslo 
scopes have a sawtoott output jack. By ising 
this sawtooth, the frequency is locked to the 
роййоп of the trace, 

The oscillator i made to deviate in fre- 
quency in step with the voltage applied to the 
thse bas circuit, vithet the sweep voltage or. 
the de voltage applied st the control point 
1 ao sweep or control voltage i applied, he 
oscillator runs atthe center frequency, and 
may be used as а conventional signal genera 

‘The 2.5 mh choke and the two 150 pf 
capacitor form a very broad rank circu 
30 t is easy to РМ the oscilator without à 
rea change in amplitude. Ai to how the 
Changs in base voltage causes the frequency 
Shift 1 am not quite sare. AI I know is That 

site linear and is а positive sift (Pip. 3) 
hat is, an increase in bare voltage causes an 
Increase in frequency. Also, a change in col- 
lector supply voltage will shift the frequency, 
robe sure io use a stable sappy 

Since an rfe в used as part of the tank, 
you may have to compensate for a variation 
in center frequency by changing the 150 pf 
распет, to some other value to get 495 
Хат эз your center valne. 


1f you do, then run a plot of de control 
voltage vs frequency and adjust the voltage 
"vider R2 and R3 so that 1 volt PP atthe 
Sweep pot wiper gives plus and minus ЗЕ 
(10 khe total. This В not as hard asit 
Sounds.. Just listen for the harmonies on 3 
roadeast band radio. For instance, the see 
‘ond harmonic of 430 khz s 860 kh, und the 
Second harmonic of 470 khz is 940 kha, both 
handy on the BC radio. Note the de voltages 
AU the control point required to obtain these 
frequencies. Take the difference and divide 
by ow. The answer is the P:P voltage re 
quired to shift the oscillator plus and minus 
$ kez. Then apply à lou, known ac voltage 
{othe wiper of the sweep pot with the switch 
in the sweep applied postion. Adjust the 
‘value ofthe divider resistors to get the proper 
Traction. In my ease was 043. 

Tes advisable $o rum the sweep rate as 
slowly as possible, in order to display the re 
Sponse curve as accurately as possible. The 
Sharper the skirts, the more Чоу the gener 
stor must pass through the bandpass. With 
this generator, the amount of frequency devi 
tion i controled by the PP amplitude st 
the sweep pot arm, Ifyou ме looking at the 
response of а regular if, you would se the 
sweep amplitude high to see the entire re 
ponte curve. As far as an accurate display i 
болеет, this is fine, since the ope of the 
skirts is shallow. But if you were looking at 
the response of a sharp fiter, you could not 
tolerate such a wide sweep, because the fast 
fate change would tend to skew the di 
play. To correct this, reduce the sweep a 
plitude to reduce tho frequency deviation 
oun to the edges of the skirts of the re 
sponse cure, This reduces the rate of change 
find minimizes the skewing of the display. 
Also, it is better to display the (7 before de: 
tection, it possible, to prevent the detector 
lime constant from possibly distorting the 
display 

Tt you have the sweep generator set up as 
described, then tis easy to set the sweep for 
а known deviation, and then procede to read 
the 3 or 6 db pointe from the face of the 
scope, Be sure to disable the AGC for this 

For those who aren't familiar with the set- 
ир for obtaining the response curve display, 
refer to Fig 2. and the following outline, 


EE antes 
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First, hook up the equipment as in Fig. 1 
Set horz gon for desired sweep width. Adjust 
sweep amplitude pot оп generator for de 
sind frequency range. Se output level to 
midrange. Adjust te vor gain for the desir. 
‘ed pattern height 

If we wish to change the total frequency 
deviation and the horizontal display width at 
"he same time, use the scope hore sain con- 
rol, This resumes thatthe amplitude ofthe 
sawlooth output is also varied by the hors 
ain control. 

ve wish to change the frequency spread 
and not change the width of the scope dis 
play, adjust the sweep трие control. 
Tus allows you to take а better ook at the 
sidelobes or any ripples in the passband, de 
pending om how the control are adjusted. 

You don't have to use а sawtooth to recep. 
ith if it n't Pandy, 

Sixty hr сав эв bo шей, but it wl pro- 
bably skew the passband you are ying to 
display, to 1 don't recommend it. One note 
here: when the sweep generator i fit turm 
ed on, or the setting of the sweep amplitude 
is changed, the frequency will drift for a few 
Seconds. Thi i due 19 the eharge om CI 
‘hanging to a new level. CI & large to couple 
the low frequency sweep with as te distor- 
tion as possible. 


DC CONTROL VOLTS 
E 


FREQUENCY 
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AN ARMSTRONG SWEEPER 
A1 Donkin W2EMF 


Sometime ago while experimenting. wilh 
SSB тула! ors at 490 ke, И occured ta me 
"lut Summa swept Armstrong оно 
with pot coupled to the tuning Capacitor 
Tor espe sweep voltage would save point by 
point frequency messremente with a BC221 
Wile adjusting he te foc minimum aed 
"pp А оош! war hurriedly developed, 
‘ad the пеш were even ote than expecta 
бара though И mey be fm sere anyone 
‘ho is working with etd Alter el appre 
Siate дз шешен. "Tho eects of tuning and 
ig” were immediately visible nth in- 
band ripple sad the skirts down to about 20 
Ab could be observed with a few het of the 
p^ 

With this encouraging experience, a sturdier 


The circuit was a 


model was constructed. 
Seabed on a small pice of Vector an 
ith the paning capachor and batteries mount 


їз аву ТУЗ" арт chasis An abr 
minum bracket was bent a hold the “sweep. 
pot nd mounted bind the ting caps. 
Spaced. to семе the mechanic. shalt 
ling. The Мосин ама was also mounted 
e Bracket 

The crit circuit is simple wing a 
mh rie For the tank Inductor. The range of the 
‘Greta shown s about 400 ke to 300 ke, a 
fener frequency. The toning capacitor Кз 
Hammering MICO with me oft 
‘eter plates removed, renting In a range 
approximately 725 mad. An untunel ampli. 
fier provides кано of the ок Шз fm the 
eatin ofthe ad 1 used SAO tants 
Tt most BNEW transitan wil work 

Io addition tusu tal kes. | have 

мв ше bon handy ova gm 
The рен 

oper produces » much better display Вы 
Ini be expected, ad certainly beats c 

by pont mold of plotting Ste те 


A NEW BROOM 
Dick Grdley кнг 


This unit is а sweep generator of simple 
design, with many uses. Besides being useful for 
ter alignment, as shown in the diram, it i 


useful for optimizing receiver and transmitter 


perfomance 
© " I 


ue heart ofthe rig i an inexpensive Itam 
calle the Vark-Cap tp Internationa! Rester 
(Gory, Tao are ahead here, ty SECO 
find the ИН, The ОВС, aecoding to 
ihe manufacturer, will vary its eapaclance 
{rom 90 тим м J to 23 ши a ОМ. 
‘The ИЮС? wil vary 

oo) mtd at бт. Tse unite, 
han S920. The contrucon ш ut eritien in 
Snot way, nari nyo a problemn бн ые 
{ering lit" de at 00 ma eee inte 
‘he оваа tank must be grounded and T 
did have some trouble unl moved the en- 


‘Sethe oar tank 


базой energy i applied to RI whieh 


age dant tom ЭЁ cres a howe 
asad uie bet tit aon the Sade of the 
ie poe throubh a SS med caper. Sone 
‘ity апатта, rome dont You will Ged 


Tie use of the zie te simple, Plug the Jend 
Compe tag rp 
pon rr 
fal capacitor The vertical aput at e scope 
Т сле to the ier ovat rove am ri 
robe Ajast RI sed RE about S oper. With 
дө Re markt adjust tha einer in he 
3f cam ty pot уш nthe ball parky and Thon 


ional minor патем of 1 and RE may 
Da mecenary, Gf course, when used to aga 
seer the dde probe прое if 
{he par o the ope is ick of ol the 
ini detector, Y кое without saying hate 
сшкшу io phot am index for the seepe 
бый so Mat а ready reference e avaliable 

“mean pew ауа This e jot ve cete 
ge sil nU band pase” That И te. The ole 
пн here the frequency and the wep 
erectos cot was Junk and ВИ 

Sip me sch to De photo, was 
p E 
Tort think 1 eer vel decide weh troa 5 
tee The имеш Ll i a GUS wed uoi 
т а 


LOW COST SIGNAL SOURCE 
Howard White VERGE 


Fre ne yeg temen cor 
poration Model 80 signalgenerator has 
cen the industry standard for tuning rs 
Many hams have wanted to have з hbo 
ratory grade signa! source of this type but 
the S800 price tag i prohibitive. This ar- 
ticle describes a signal source that les 
many of the same features as the 80 ex- 
‘opt that it only costs 19% as much. That's 
Why Teall hi the Model 0.8. 

You wonder at some of ihe features of 
the marvelous little device? To briefly list 
them, i has: 

® Variable output from about 80 aV 

to 50 mV of rf power 

$ Frequency range fom 18 to 450 

Mie so you can cover 160 through 
dietas 

© Ceynat control frequency stability. 

Fall clean output signa 

$A SI antenna loud 

$ Safety Feature to prevent the destra- 

tion of the device in case à trans 
"iter й accidentally loaded ino it 
The Circuit 

The circuit is the combined brainchild 
of many ham engineers and technicians in 
pur focal 2n РМ lah — the Toronto FM 
Communications Association. More than 
300 of these units have been bult in th 
Past two years, so the circuit has been 
Exceptionally well tested inthe field. 


The unit conis of a single 2NS130 
МР transistor oscillator configuration 
Other transistors, such at the 2N706, can 
be used їп thls circuit with slightly differ. 
жи basing arrangements; however, the 
2N5130 appeared to give the cleanest 
сири signal 

Output level can be varied from les 
ham 80 аў (the bet we could measure) 
то 50 mV. It is controlled by a ГЕО pot 
in the transistor collector circuit. Power is 
obtained from a LSV penlight cell Бу. 
тише for M by 2.0.1 AF capacitor, 

My present “ОВ” signal source has 
been used intermittently for more than а 
year without any degradation of output, 
However, remember to shut the umit off 
wher you're finished with it; the battery 
doesn't last forever 


۳ Я 
эн жаш 


Fig 1. еее diam of the Poin ЕМ" 
‘Spl sore, e “poor тылу Model 80. 


The unit is built on a PC board. The 
parts yout is almost exactly the sume as 
that of the schematic shown in Fig. 1 
‘The electronic components are paced on. 
the copper side of the board. The onoff 
Switch-level control, frequency adjust 
тем, output jack, and crystal socket are 
nthe other side (Fig. 2). The unit cam 
be packaged in а minibox: 

Almost any crystal in the 18-12 МНЕ 
will oseilate in this unit. The output is 
Tich im harmonies to 450 MHz, s you 
fan tune up any receiver from 160 to % 

The output impedance of the signal 
source is ЗЇП, а value which simulates 3 
perfect antenna lord to the receiver. Thit 
| the manner in which ts Is accom 
plished: А 510, WW resistor is connected 
ашо the terminals of an RCA phono 
jack. No physical connection is made to 
ile circuit except through the common 


Sheer [OE ее 


round of the PC board. The maximum 
utp level depends on the led lengths 
of the resistor. (The unit has plenty of 
output when the lengths are about % in. 
long) This design has an added safety 
feature, too; if by accident you load а 
transmitter into the umi, all that i 
destroyed isthe VV resistor. 


Operation and Uses 


Those units wore originally designed to 
tone up 2m ЕМ receivers. The procedure 
is quite simple. You connect the sgn 
source to the antenna input on your 
ocean Plug in a iranemlt сүй, and 
adjust the frequency control foe a sero 
reading on the discriminator, Adjust the 
‘output level to the desired signal strength 
{below first limiter saturation) and tune 
Up the receiver, 

There are а myriad of other uss for 
the signal source. Using а 3.5 МНЕ crys 
tal, you have a band edge marker, With 
the iansmit crystal on a Twoeror any 
other transmitter you have instant fre- 
uency spotting without modifying the 
геш of the transmitter. Of cours, the 
Signal source can be used to tone up any 
receiver, peak tuned ciun be an f 
source for an antenna noie bridse, and so 


RECEIVER TWEAKER 
Мент Oakes K6UAW 


Ise found that the singemost piece of 
needed test equipment by the amateur on 
FM is а receiver alignment generator, Most 
fof us, however, do not have asses to a signal 
generator. (Come on sow, you would’? 
Зеу call that ТУ thing a signal generator 
would you?) 

The unit to be донтой is а very 
functional device that wlll allow you to 
scrape every ounce of sensitivity from your 
receiver. The generator can be bil so small 
you can сату it around ш Your shirt pocket. 
Compuctnes, combined with ив battery 
Powered portability make it idest for st 
‘icing mobile receivers. Stability? It's crystal 
controlled and is as good as the rock you 
plug in (you obtain the rock from your 
transmitter) Output reactance? Nearly zero 
degrees, allows proper tuning ofr stage. The 
attenuator shown does not have а preat deal 
ot dynamic range due to distributed capacity 
of the potentiometer, Howe T said 
before, the unit wus “functional” and И в 
dust at. The signal can be attenuated Into 
‘the noise and brought up to approximately a 
30 wy level overly sufficient for a normal 
alignment 


Conetraction 

The circuit layout Б not particularly 
ertt, and jf laid out in a manner similar to 
the schematic, 10 problems should be ea 


ш Te. pores 
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countered. The attenuator section should be 
‘completely shielded away from the osclllator 
ood. multiplier stages, зо r leakage will not 
be a problem, A crystal socket should be 
provided so the unit is wesatle for any 
frequency. However, if you plan on using it 
оп only one channel and can spare arya 
build jt with the crystal insido. Two glam 
piston screwdriver adjusted trimmer mast 
be provided (bo “rubber the crystal” and 
tune the output to resonance) as front panel 
p 

Отын 


Transistor Q1 inthe first stage is crystal 
кот which is very loosely coupled to 
Q2 the multiplier. Tis stage is biased into 
“elas С" зо as to multiply the 6 mhz erystal 
24 timas, up to the trometer band. (3 mhz 
crystals will also work at а multiplication of 
48) Another important function of this 
stago is to attenuate the oscillator output 
(about 67 volts peak-to-peak) to а level 
usable at the столицы frequency for align 
ment — 30 to 40 uv. The potentiometer 
adjusted attenuator takes the signal dowa to 
‘evel as desired by the operator- 

T developed this unit for use on two 
‘meter, Several have been built and all work 
fine. Bat, for those of you who need i 
чиет generator, this same circuit should 
май fine with the only modification needed 
"cing the final tank frequency. (A few more 
tams on the cail amd з sight larger 
trimmer capacitor) 

Adjustment and operatien 


Connect the output of the generator to 
your rig. Plug in а crystal and tuns for zero 
(ith frequency adjustment) on the dissin 
nator (center frequency). Nom, looking ot 
the first limiter voltage, pak the final an 
Айепшде the generator ss ocesary do 
о saturation of the limiter. Repeat ж 
necessary ший a definite peak is reached. 

1 the generator wil not go down into the 
noise with the attenuator control, the final 
tank may be detuned as necessary fo provide 
‘the desired range on the attenuator. 


CITIZENS BAND ALIGNMENT AID 
ward Lawrence WASSWD 


J is obvious Ihat the front end of a 
receiver should be ined to respond equally 
well across the band, and thus have consis- 
ent ensltleity at any frequency in the bend, 
if maximum wifalness ie to be obtained. 
The usual method of insuring reasonable 
results i to tune at the middle, and check 
the ends. This is rather spotty. at besl, as it 
would be bettar to check all channels, This i 
Involved since you must set both frequency 
and amplitude 23 times în а single past. 
Naturally, à good sweep generator could 
be used, and the amber tracking set with 
it instead, but this was not available to me at 
the time. The ойсш! in Fig was orginally 
a supscregeneative receiver taken from the 
GE Transstor Manual. These, as is well 
known, tend to spray a lot of rf beck out ihe 
antenan. With this in mind. listened with a 
communications receiver and noted strong 
modulation products about 100 Не above 
and below the "carre." Deducing this to be 
‘used by the quench frequency, £ brilianlîy 
decided to drop the quench frequency into 
he siio зана, by: Шетел the! crc 
anoe cro the base bias resistor: Lo and 
behold! Suddenly tho entire Citizens Band 
таз alie and jumping with а mae of “ne 


тоне" which at first appeared to be like 
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Hundreds of new listings stad by both 
leestion and Tenuemcy .. dia lating, m 
и you төтө, The the ONLY complete lit 
of геми Being publie Almost 3000 
Stover he entre world oniy 3198 


уне ANTENNA HANDBOOK 
The NSW VHF Antenne Handbook detaile 
‘rede of teret УНЕ ard UHF antennae 


тва formis for the dasan engineer. 
Packed ith Tabulous antenna ндс You 


73 VERTICAL, BEAM AND TRIANGLE 
h design i the result of the author's отт 
Sanding wave ration 160 popes. 55.50 Н 


Г 


эмгм HANDBOOK 
tor mish br needed foe use with a товат 
EI 


калина pue maie 


eludes dione confir 
т dao far ЭЗ dent 
Suction of noise bridges, line tuners, and 
Уасену aeter, and тт. 180 pages. S850 


Practical Test Instruments You Can Bult 
covers NOM, VTVAM, semiconductor teino 
arvis e you ma need around he test 


IC OP AMP сооквоок 
[Sige theory af the IC op ame и rent 
EL 5% x BÀ, soft bound. $12.98 


nc 


die 


RF AND DIGITAL TEST 
EQUIPMENT YOU CAN BUILD 

variable length pulse generators — 100 KHE 
ФИН iara injector, 146 МЫ: synthesizer, digital 


© 
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SN 
TELEVISION 
HANDBOOK 


ету HANDBOOK 
wry an мна полне pee at of 
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Tanita) RADIO COMMUNICATION К 
МЕ AMINE ering and кону. Ано (elutes the 
кыш | аатта of ондан Bend ОХ A 


must for avery rao атылан. S338. 
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TEST EQUIPMENT LIBRARY 
testing that is both basic ond complete and. 


LIBRARY Vol. 1 - 


ла TEST EQUIPMENT 


1001 PRACTICAL ELECTRONIC CIRCUITS 
59.5 ppd. The пек tme you wen a circuit or 


л send for hit book the fs m you rend 
before they run out. $89% те 


VHF PROJECTS FOR AMATEUR AND 

7 must forthe VHE 
both AM and FM, followed by 68 chapters o 
ira and surplus goa. AS 


E. 


Opening chepteson 


73 MAGAZINE 


PETERBOROUGH WH 03455 


Hewlett Packard 6384A 
power supply 


SPECIFICATIONS: 

DC Output: 4 ta 5.5 Vde @8 Amps 

Load Regulation: 2 mV no load to full load 

Line Regulation: 2 mV for line changes between 104 and 127 Vac st any 
output voltage and current within specifications 

Ripple & Noise; Loss than 5 mV peak to peak 

Crowbar, Factory Set at 6.25 V, Automatic eutback limit circuit end overvoltage 
crowbar protection. 


HEWLETT PACKARD 6384A Power Supply $99.95 


Power design 1210 
regulated 
power supply 


Output: 01012 V 9019 10 Amps 
Regulation: 0.01% or better. 
Ripple and Noise: Less than 500 uV rms. Voltage Controlled, Metered 


POWER SUPPLY 1210 - Regulated Power Supply - $149.00 


a full range, 5-function 
3% digit multimeter 


эс CURRENT: O to 11,999/19:99/108.9/1000 ma 
АС CURRENT: 0 to 199/19 59/199 9/1099 mA 
RESISTANCE: 0 to 193.9 8 through 19,9 Megehms [ê rengen!) 


RANGES fio тозот rang: 25K FS. 1.8 of reina 
Be VOLTS: o to 41 элте. гатар 8/1500 vols 
Re VOLTS: 0 т 199918 99199.311000 Vers DATA PRECISION MODEL 134 — $169.00 


er AST/SERVO SYSTEMS, INC. 
) 20 Republic Road, North Billerica МА 01862 
(617) 667-8541 


-NEWESOOOKS- 


TEST EQUIPMENT LIBRARY 
Vol. Ш, Radio Frequency Testers 


Radio frequency waves are the common denominator of Amateur Radio so here is a book for all hams. 
o matter what your specific interest, such items as SWA, antenna impedance, line impedance, RF output 
and field strength should interest you. This book not only gives detailed instructions on testing these items 
but includes sections on signal generators, crystal calibrators grid dip oscillators, noise generators, Читу 
loads and much more. It's a must for ай up-to-date shacks. 

Test Equipment Library 

Vol. Hl, Radio Frequency Testers ..... $4.95 


TEST EQUIPMENT LIBRARY 
VOL. Il, Audio Frequency Testers 


HOW'S YOUR SPEECH POWER? YOUR SHIFT? YOUR SYNC? 


You can find out easly with a little time and a junk box full of parts i's all right there in the new 

Volume 11 of tha 73 Test Equipment Library ... Audio Frequency Testers... jam packed full of all kinds 

of audio frequency test equipment. So if you're into SSB, RTTY, SSTY, eti, this book 8 a must for you 
ood book for hif addicts and experimenters toa! 

Test Equipment Library 

Vot. H, Audio Frequency Testers... Co т ШЕЛ 


‘TEST EQUIPMENT LIBRARY 
VOL. 1, Component Testers 


ust out is Volume I of the 73 Test Equipment Library 
how to build transistor testers (eight of 'em), diode 
testers (3), IC testers (3), voltmeters and VTVMS (9) 
chmmeters (8 different kinds), inductance (3), capacity (9), Q measurement, crystal checking (6), 
temperature (2), aural meters for the blind (3) and all sorts of miscellaneous data on meters... using therm, 
making them more versatile, making standards, things like thet. Invaluable book, ridiculously low priced. 


Test шилеп, Library, VoL I Component Testers $425 

т Bare component Tamers Ө 84.98 U Cash endowed С Check enclosed | 
Dve 22:1 Aude Peso Teran Ө 85 
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PO Box 62 E. Lynn, Mass. 01904 


3 


Fip 2. Puli sire PC board layout (fol side) 


natural aoe. Then | turned on the BFO, 
Which showed it ta be muny, many, many 
ойу spaced "carers" | presume the 
Tower quench frequency develops a much 
lange bias sing on the base of the transi 
tor, FMing it across the entire bond. This 
stuit is concentrated in the region of 27 


‘level is what | needed to simplify tuneup 


Figure 2 is the шуош of the PC. board 1 
made 10 facilite reproduction ofthis useful 
the component you, 

I ож 6 П оГ wire as an antenna 
connected to the emitter side of the i 
with 9 ft of wire on the battery ide of the 


rone signal on every channel into every CB 


his ito 4 Ire tao high to recover ith on 
orerambitius heave. and it ran for about a 
month ín the dead of winter in а nameless 
лопка city, helping every CBer for miles 
rond align her st! 1t only draws about 
half a mittam from a9 volt battery 

Since 1 am sure many others would lie 
о align their 11 meter receivera for opti- 
mom results, 1 am presenting this circu aea 
ery low cost and worthwhile aid 


m | AN 7 
s TET 


Fig. 3. Component de parts placement 


[d 
Chuck Hines KOOKL 


Ths Chirper is an automatically keyed, 
crystal controlled, signal source which шау 
Be used to optimize the stanaltonoise ratio 
Of a receiving converter. HomobreW or com- 
Mercia converters are à common thing 
round an amateur station. And, most of zhe 
УНЕ Tribe have ead thru a Jungle of 
менга dealing wilh low пове front ends, 
the veivet beauty of FETs on Two, noise 
Beneritore amd eternal truth, and Bow to 
©ору 20 do below the пове by the selective 
use of liquid helium. With а kind of ть 
Jenties evolution converters have been 
felting better and better, noie figures be- 
Eome lover, and he prices of saitable ont 
end devices are dropping by the hour. But 
"when it comer to aligning thse converters 
the scene is one of wretchedness. А black art 
St best, he job is taken up with an enduring 
Combination of blant instrument and myth- 
‘The later have a cer charm. Are jou 
convinced your converter is in top notch 
Condition because you can "hes moie" 
Shen you attach the antenna ~ or Better 
et, when you plaoe a 50 ohm resistor across 


the input? Try putting a complete short 
Across that same input, Shorts aren't much 
ood as noise sources. You'll find the short 
[pve about the same change in noise level ss 
fhe 50 ohm termination. What has changed 
is the impedance the front end "ser" The 
Same is partially true of the noise from the 
antenna Neither Indicate of the 
performance of the converter, Peaking the 
System up for maximum оп either a Weak 
Signal or on noise gets you nowhere. The 
iode soie generator which every VHE 
book of substance describes is a good and 
useful tool when used properly. The assump- 
ion is that everyone already knows full well 
how to use it and does so. Few in fact do. 

Tm sure you've read of it before in many 
places, but a tle redundancy i in order, 
‘The noise with which you are concerned is 
the пове generated Internally by the first 
tube, transistor, or other active device the 
Бала encounters upon its arrival at your 
convertor. By fiddling with the externa 

ctances, adjusting the voltage and current 
and otherwise manipulating the tings 
soldered to the device, one may minimize 
the internally generated noise. At the same 
time the reason the front end exists is do 
amplify the signal One usually desires ш 
much amplification possible, short of smoke 
and ossiliion. Minimum noise and mexi- 
‘mum amplification В the game. Though the 
two ше not quite mutually exclusive à 
Certain amount of compromise takes place 
‘Ths, the signal to ose ratio, When aliping 
a convertors fist sage every adjustment 
Effects bork signal and nose, Given а com 
Slant signal source coupled into the con 
хепе: tiru an appropriate impedance, the 
Job is finished when the font end has been 
adjusted for the greatest difference between 
Signal and noie of which it capable. 

The Chirper is designed to help you do all 
iiis by letting you soe what effect each 
итем has on both signal and nels. The 
"TIS oscillates at a frequency controlled by 
the crystal. With the constants shown, that 
тап be anywhere between 8.2 and 36 MHz 
The variable capacitor mist be adjusted for 
resonance. it tnt particularly eritical but 
its setting peaks the 17 output at either the 
fundamental or some harmonic. For 6 
meters an 835 МИЯ crystal в ad, A 9.0 
Мн: rock wil pin the meter when the 


CChirper is connected into à 2 meter con 
verter. The Amidon toroid is wound with 
No. 30 enameled, 40 tums for th primary 
and 5 turns for the secondary. After iti 
wound, spread the turns to fil the toroid 
and paint it with Q dope. The diode and 5 
DF coupling capacitor are connected. with 
{he shortest posite led, the diode being 
rounded 3t the rf connector. The harmonie 
‘outputs excellent and quite useable at 1200 
[r4 

The oscillator is turned оз and off by a 
multivibrator combination of waiunction 
{nd NPN transistor adapted from the G. Е 
Transistor Manual. The rate at which the 
multivibrator cycles is determined by the 
аца vale capacitor, in thls cae 33 mF The 
polarity of the capacitor is eritical. Observe 
3 To Increase the cycling rate, decrease the 
Capacitance; and, lo decrease the rate, put in 
* larger rave, Mine cycles a tle under once 
per second, A value somewhere between 30 
{nd 40 mF should suit your needs. You are 
‘etter off serounsing some odd value from a 
defunct computer board because of the 
tolerance problem. If it says 232 mF, is 
probably pretty close to that vale. Other 
Rise you're dealing with tolerances of plas 
T00% and minus $0% or something equally 
grotesque. The SOK pot determines the 
portion of the cycle during which the 
Sector is On and ie mislabeled rate on the 
Chirper shown, The HEP-310 i generally 
aibble and inexpensive. Other шило 
ons were not tried. On the other hand 
simos any NPN of reasonable quality wil 
ork in place of the 2N713. A number of 
INSEE and 2347 were tried and be 
haved well. IP's s good place to ust thoe 
transistors you've replaced with FETs. Use 
something with a Beta of S0 or better for 
best results The $100 обл resistor in series 
with the pot for current miting, Is 
deletion will increase battery drain with no 
Increase in Chirper performance. Normal 
штеп. from the 9 volt battery is around 5 
EN 


ELE | 
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Construction is попе and pretty 
much а matter of taste. Mine is but ona 
piece of vectorboard and mounted m à 
Suzurando box, model MIN. И mensicet 
SMX LX" and there в still room inside 
fot additions. 1 seis for 330 yen, about e. 
А slide switch is used to tumn the power on 
and off Paint one well of the slide switen 
‘with red paint ~ Testor's Pla, a model plastic 
Paint, в good — and the switch wit indicate 
йв poston. Red for On and Маск for Ой. 
1e saves batteries. Check your work and the 
polarity of the large capacitor. Rexcheek the 
Connections to all the semiconductors, With 
four different kinds of devices things can 
become confused. Set the pot to the middle 


оГ its range, Insert a crystal in the socker, 
Connect the Chirper to your converter, umm. 
The switch on and adjust the variable capaci 


dor for the highest reading on your S'meter, 
‘The oscillator wil tum оп and off. Varying 
the pot wil extend or diminish the amount 
fof ime The oeeilator is on. Whatever you 
Чо, dont connect the chtrper to an externat 
‘antenna. The harmonie content is high and 
ттеп at this power level is sufficient to cause 
severe interference to television receivers 
‘within a two block radius 

For converter ligament, the test set-up is 
ilustrate in Fig 2. The Chiper ls fed to he 
comerter thn an attenuator for two 
seasons Fist, the power output of the 
Срег is too high om six and two. You 
ort want to align with a forty over mine 
Signal.” Something around $5 о 57 5 
desse. Second, the attenuator maintains a 
50 ohm termination for the converter, A 
converter cannot be aligned win a floating 
input impedance. Fixed and variable aen 
ators of excellent quality are available thru 
surplus and homebrew data is available. See 
73, January 67, p. 40 for one that wil do 
the job. Turn the receiver ave olf The 
readout options are diverse. The best is 
Probably а scope connected to the Y. A 
hrm can be used, connected to the audio 
output And, the Scmeter can be used wilh 
the eve оп fast. This will vary with the 
receiver and its particular time constants 
What needs to be avoided is ave pumping 
‘that interferes with your readings. 

"Tom the Chisper on, adjust the attenua- 
tot for a convenient signal level When the 
oscilator i on, you're reading signal When 
the oscillator i ой, you're reading пове (on 
the scope, тїт, Sete, ete). Аз you make 
adjustments on your converter, observe the 
‘effect on both signal and moist. Adjust for 
fhe кемен difference between te two. 
‘Tum the Chirper off and recheck the 


converter neutralization. If necessary, re- 
neutralize the converter and go th the 
‘whole thing again. Talking about it makes it 
seem somewhat complex. It really isnt and 
the whole business won't take long once 
you've done it Tt will become quickly 
apparent that highest signal level and lowest 
alse level do not coincide. You con vary the 
bias voltage, etc, and observe the effects of 
each on the signal-to-noise relationship. You 
can, їп short, optimize your converter 
performance, 

А numberof things can be done with the 
Chir. There is room in the box to bui 
another oscillator section connected to the 
transistor collector, operating in parallel and 
simultaneous wi the fist cecilaor. By 
Appropriate choice of crystal and attenua- 
ton, both signals can be introduced into the 
converter in order to adjust the mixer for 
тавата eros modulation: 

Or, instead of using an oscillator at all, 
you can ure the switching section of he 
hiper to key a noise generator on and off 
‘This has а certain stacton whore an 
integrating network is used prior to a vivi. 
Tn tha case noie i used as a signal 

In spite of it's name, the Chisper is 
remarkably stable. Chirp becomes apparent 
from two meters or о, but по problem. 
ВШМ ome and take the myths out of your 


UHF SIGNAL SOURCE 


‘The UHF experimenter learns carly thut 1 
UHF ham bande dnt vas fumi o нсы 
‘shen you nd them. When buh! receivers 
rd converter for $32 and 1290, 1 End that 1 
ted a игй sal generator for бр 
"rd band spotting, Not much power is needed 
for this wer, a omits ме the del hace 
for generat the signal. Ths seal source hk 
{nee parts, a 433 source a tile in 150 
sod weit 


‘The 432 Driver 


1 started with a low-cost 
1 fon in my jk bor (Never m 
жи there!) 1 шей my woman reversing 
туны rci folle by a bch of doner 
керсе паи were wed in he ey 
Mages amd the UHE one saved for 

Yos relly need pood oues v 
ошын i biased from retain off from 


1, ети dogam of the 432 me salar. The rotors arent ena in том 


Fg 2 ow 


‘he previous stage. IE you need more output 
than thie creat gives you use es an à 1 K 
restr bn the enter, watch nt fx ih 
lector cient Fig. Ths the schematic 
St the 492 mc generator and Fig, 2 pies de- 
ile af the 452 me collectar ecu 


Fig. 3. The tow cocer for the 432 me 


‘The tone modulator 

This ї a emde mediator (Fig. 3), but it 
wk The тойи, transformer 15 ot ab- 
clt sees but seems о ime т 
us You сап apply the modulation imos 
р tit aplican, but modulating 
‘tous the Vk eiie rector gave бе cleanest 
Sound with the doubler wed 


Now to 1296 


"ull his tripler to 1296 Just for the fun of 
ie ef worked quite well nonnaly don't 
old р at ahis беде but cr 
an eas) мау to get 1296 me energy Eo the 
e me diver. The transistor | wel мш a 
Motorola ЗМИ. lr several year old and 
there ме beer ones that ше far cheaper na, 
МА der wa өп 1990 {colt pti to 
WO with wounded emitter. but grounded 
Ice 1e Ane. Fig: d giver the schematic but 
Ме 5 ees the еш, which are vid. The 


Whats nore, te ва be блин в 
tha Paes Can ue the deris Tor dey 
meer esr sna ais o 
Heal 
ОРИГИ 
н оны 
Му а 1o cheek pecia oe ic in: 
"ipe и nad кый fr niim 
Ad fase, (Fen in ly af eot pen 
p Pes baw à үш praetor ca of 
dna atte out of р: VB any 
жей you ean by Sor any money) Tta 
A ANDR R RU. и 
ы remet = o aot do ths, And many of ihe wy 
‘pet gener gt vo йу lit (he 
nto 02s эни ne fa в игл М ш 300 fromthe cen 
Sa io ge enough die ended up M 200° Can ye made up mut end a low cote 
irt, adr diri Би мш Sa Made up iy and a low cst 
и mc ири ree 100 у ы, and iiit 


usc cit 


inthe 1598 стыду in the May 73 variable 
‘You might ту а мой amount af modulation Waveguide 

оп the 1298 me tripler. Аа а waveguide al. The only possible difficulty might be in 
eon Be een yn om 23 e ‘obtaining the piece of waveguide needed 

The piece V sed s 4% in, wide by 21/8 in. 
CRYSTAL CONTROLLED SIGNAL. high, and в 24 in. long, If you have à 
SOURCE WITH INFINITE ATTENUATOR choice, act з piece «litle longer. You 
FOR 144, 432 AND 1296 Milz could make up this item out of brass or 


‘il Hoisington KICLL copper i you had to, because im this cie it 
is not used to curry enemy Val to attenuate 

eof the mos useful testequipment it, so the worse you make it the better! 
ses the homebrewer can bud lea The waveguide must nor have any holes 
nal generator, The one described here n it and should bc reasonably smooth 
of commercial quality and it can be соак. inside: otherwise your dial would not read 
pletely contained inside з waveguide. Posi smoothly im attenuation. You алш use 
Honing. by siding along the waveguide, copper or aluminum drain pipes although I 
provides а vaishleatrenelh stable signal of have not ried them yet, Working directly 
оле milivolt, one microvolt ane namowol, om the ef, this attenuator is good for any 
or less, dropping down gradually toa trus Kind of modulation, inchdíae SSB, FM. 


| seneraron Г 
BESRE aes ie; EAE 
E OPEN AT THE OTHER END MUST BE TIGHT! 
үн 
jp? 
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CARDBOARD OR PLYWOOD 8 ч 
BASEBOARD, SLIDES IN а our PLATE LATE: 


EI 


Tg. 2. Shara ot generator. Thit ne stb чон. 3 x 4 ninco mal OV ary and 
‘ch mas eel ade te ore Hom aa ny hea oe rapit uid 


deceiver pickup plate, you can get about 
100 mV of signal into the receiver and it is 
handy for checking diode recelvers When 
the two plates are about S ia. apart, the 
Signal is just detectable on a good receiver 
[Additional spacing between plates amounts. 
to “waveguide beyond cutoff.” | do not 
believe that there is any receiver in the 
world that cam pick up the signal much 
beyond the 8% in. point. 

Pretty soon in your receiver “peaking 
work you get to that signal that may be 
but a tenth of a microvolt or so, and you 
begin dreaming about cryogenic front ends, 
masers, and such. Аз mentioned, every 
fraction of a decibel lower in пове figure. 
every improvement in sensitivity comes out 
rigorously and relentlessly on that aide 
dial. You can easily check which of your 
low-noise transistors # пау low, whether 
that MOSFET wil do 3 belter or wore job 
for you, and in which cireuit, 

Аз you go up in frequency you may 
ave to make smaller and smaller osel- 
lator in order to it in smaller waveguides 
1o get the cutoff effect, (That will not bea 
problem i you read 73: the May inue 
described a “postagestamp sized" v pener: 
tor that is an ideal candidate for the signal 


сеш. 

А crystal oscillator, an af oscillator, and 
a simple cass A modulator do an excellent 
job to мап with, Figure 2 shows the 
present unit as used оп 6 meters. I must 
be semel again that mo wire or other 
piece of metal may be allowed to rach the 
outside from this assembly. I'm making up 
another for 2 meters soon (s my favorite 
band) and will try one on 450: te lator. 


aa 

^. controliedfeedhack transformer 
coupled af oscillator does a good job in 
furnishing з sie wave. А Motorola 
HEPSS is med for the oscillator, with 
feedback 19 the base from the collector 
though transformer TI. controlled by 
resistor R2. Audio output is taken of the 
ТЕЙ winding of TI, fed through RA the 
‘modulation control, and then 1o the base 
‘of af modulator Q2. Transistor Q2 ie set up 


for low-power clase A operation Беса 
not much modulation is needed for the 
Signal generator. Transformer T2 is an old 
SW unit from “tube-type portable" days. 
The secondary of T2 feeds а modulated 
29V signal to Q3, the crysabconteoled 50 
Mila oscillator. 

This of oscillator is one of my negative- 
feedback jobs with phase reversal in the 
crystal A 188 in, square plate ie tied onto 
the collector, radiating energy to the 
receiver pickup plate facing it inside the 
waveguide, This energy is rapidly atten 
ied as you move the plates apart, and 
Should be impossible to detect after some 9 
or 10 in. of separation. 

Once арип. do not bring any wires or 
элу other melal or conductor out from the 
oscilator assembly. И you want an outside 
controlled switch or other control, bring i 
‘out as a wooden dowel hand 


That's about it. Tune everything up 
outside the waveguide on the Bench; when 
you're satisfied, plug your best 6 meter 
receiver into JI, push the oscillator plank 
long the waveguide (or rather 1 should ау 
pull и atong) sway fram JI, Youll get à 
surprise! Hope this helps you with your 
lownoise receiver work. tdi a lot for me 


LOW COST 220 мня SIGNAL 
GENERATOR 
Bil Molnirgton KICL 


his article describes tho design and 

Construction of an easy to bul, inex 
pensive, crystal controlled ли! generator 
for he 220 МН band, including a very low 


ost attenustar that goes from a quartervlt 
down through 1/20th of a microvolt and on 
to a real zero (of f power) IL is very useful 
for receiver frontend tuneup, low note 
tests, and as а portable field generator for 
overall antenna tests through the receiver 
For signal identification purposes, af and FM 
modulation are included 

1f you really want to fight for a low-noise 
front end, this piece of equipment will be of 
great assistance to you, because the atten 
ation really is infinge and without any 
difficult bypassing or shielding. 


Design of the attenuator. 

Infinite attenuation is achieved here by 
the ше of a 304 piece of aluminum tubing, 
эз shown in Fie. 1. You cannot drive 220 
MHZ signals more than a few inches down 
Inside of a piece of aluminum tabing. BY 
putting everything — battery, on-off switch, 
cuit and ll оп the movable generator 
Strip and sliding tin and out of the tubing, 
you ато эй touchy, difficult and expensive 
bypassing, costly attentuator pots, shielding, 
tc, amd provide a simplified means of 
varying the attenuation with stable, smooth, 
easy repeatability. Calibration i of the side 
rule variety and also simple s far as writing 
down the microvolts om the scale is com 
cerned 

“Ths principle is older than radio tubes; in 
fact Sir Oliver Lodge used it in his 1890 
microwave work. 


Attenuator Construction Details 

Figure | tells most of the story, with 
details in Figs 2 through 9. An adequate rf 
seal can be made at the pickup end of the 
aluminum tubing, standard TV matting, 14 
OD, by 2 or 4 tabs in one end as in Fig. 3 
and bending them back as shown, then 
uiting off the excess tubing, Install the 
pickup, plate, output ck, and end plate as 
shown in Fig. 1. | usod time'saving external 
‘mounts for fastening it down to the wood 
baseboard as shown in Figs. 2 through 5. 
Dil # in. bole Tor a screwdriver as ln Fiz, 
2, and use angles for the pickup end. Figure 
2 also shows the seale in use for attenuation 
settings, and Fig. 3 shows pointer details 


а 


Fp, 2 Top vine ofthe 220 sia generator ad 
Аш of бе лаат рота. 


Figures 6 and 7 show рог of the 
layout, top view and side view. 
The Generator 


Nothing too fussy here, but attention lo 
details will sure celiable af and rf oscil 
lion at low power and low battery dran and 
good frequency multiplication. Figure В 
Shows the schematic with the details of the 
to oscillators, the crystal in the 44 MHz 
range, and the gwintupler, The af uses а 
standard circuit which, however, hes one 
lem lo watch. Contrary to a transformer 
coupled circuit, which Seldom mentioned, 
this ВТ job has a таму tick of nel 
starting every time. However а small cop 
from collector to ground cures this and 
makes it 100% reliable in that respect. The 
emitter being grounded. I suppose this estat- 
ies the correct in-phase relation with the 
collector, in which both of these elements 
should be in phase. You can pul a small tim. 
pot af gain control between the modulator 
nd the oscillator if you wish, watching out 
for de voltages of course, Аз shown here, 
tere в plenty of modulation for sisi 
identification, both AN and FM. 

Referring io Fig S, at the left the af 
oscillator. It is not down symnetrcally but 
you can note the two 22K resistors and the 
two 02 frequency settling caps, along with 
the 05 and the 22K terminating the lines. 
All of these set the frequency, and to change 
the frequency you should vary all of them im 
a least their approximate present ratios. lt 
is around SOO cycles м shown. Do 
"not forget the “starting cap” from collector 
to ground. 


таз Cable end vew ым. 


ip. Ope end vow 


‘The output goes to the antenna plate on 
the forward end of the baseboard plank 
When this plate is moved all the way inso 
‘at i is only % in. from the cable pickup 
plate io the end of the aluminum tube, a full 
Sole reading may be obtained on a SO 
Imicroamp meter on the output of а tuned 
diode detector (see Fig. 9). My fist model 
here has marks on the scale (see Fig, 2) for | 
stage; 2 mf stages; mixer (feeding into а 
good Ef strip: mixer phas 1 ri ete At the | 
plus mixer, you begin to hear all the 
repeaters within 100 miles or so. With 2 rf 
рїш mixer (followed by а sensitive if of 
Soure) you are really getting sensitivity 
This в where you put a scope in line in order 
то have ап electronic comparison point for 
signal coming out of the noise purposes, and 
then can relly get into the low-noise bit, if 
you have а hermit location. Just happens I 
have one here, When Y hear the торе ota 
cars vistor! 


lE 


CUTE PIE 4 


төл Layout top ve, 


This audio is fod to the base of the 
multiplier where it provides some AM snd 
some FM modulation for signal identi 
fication purposes. When working with receiv 
er осот, and їп particular with high 
табо multipliers, this is very important. И 
тау also be locked into any old scope syne 
Тот polse gute and sensitivity comparisons 
The Scope syne gives a reference point where 
the signal to noise rato will always be the 
same. without resorting to guess work. The 
«УЗИ oscillator is my old tried and ve 
Sys phaseeversing job, which uses ne 
tive feedback from the collector cll, which, 
ater poing through the crystal, reverses 
phase and becomes positive, thus assuring 
oscillation but only on the crystal frequen 
Sy. A HEP 75 (similar to the famous 3866) 
в used for the qulntupler. A lot more output 
Б noted with this powerful but smooth 
‘operating old faithful, ЫШ good to 450 
Miis 


аен ало винне 


пе 6 Tiepaint совите 


Output 

You will see for yourself as soon as you 
start testing that the attenuator is smooth 
working and stepless, and that true infinite 
attenuation а м hand. An rf input state 
(preamp) Wilh а noite figure а fraction 
better than another shows right away on the 
scale. For example, adjustment of the fixed 
bias voltages on the two gates of a 3N200 or 
3N201 shows right away on the scale as the 


or frequency multiplication, especially 
quintupling and such, where the other ше 
wanted harmonics are s ithe эз 20% away 
from the desired frequency. Figure 9 shows 
this pisce of test equipment in pictorial 
schematic form. Remember, shape ls of 
considerable importance as you фо from 
VHF into UHP. Н is quite easy to make the 
square trough line out of an old piece of 
Sopper clad. Or even a new piece! And this 
particular one described and shown in Fig. 9 
oes very well to over 450 МН: and thus is 
tery nice for the next band oho М you 


тийе i just as re shown it, it will do a 
коой job for you. 


apt trom Chiron wil present tome dificult, 


ota end. Wound on pheno form 6 em © L2 = 6 wms По 18 brê ar mound, bem OD, 25 39 Une up rome other lads around who are 


батаа 


«рыбой Is moved in and out and the signal 
5 locked onto the scope. This work you can 
do right on the bench and at low cost. р 
There is quite a bit of mechanical work in 
the unit, depending on just how meh 
“finish” you want it to have. You can also 


neon fe рой REC = эми o тит No.0) on рата ит Sew OD, em hong ЖК 


an extreme amount of filtering, which i not line up your antenna on 
‘ine 1o set up the check antenna cables, antenna input align. зай lowest possible cot consistent with sati 

Baseboard, antenna plate and battery frs, ment, and match or mismatch for lowest! operation. 

and get them working mechanically, With a noie figure, ete. 


рат of this article. Be 


drawn-out shape like this | generally start 
with a longer piece of copperclad than 
needed, build. from one end, and then cut 
off what is left over. Understandably, once 


you have made the fist one you can always inner wall of the tubing, 


i. However, someone has to make the first 


one, and that's generally my job. wrapped around the 
Mica adi Misco با‎ 1236 me cay simis developing ОНЕР 


Antenna and Field Tess 
Out of ihe tubing 


and with a small ^ Once again 1 include a 220 MHz tuned 


antenna connected via а ome tum link diode delector, which в 


‘Front end alignment should first be done ut since 2% ines Bh DS chic 
with а relatively broadband Ff strip оп 10.7 148, this secmed a Wels place to stare 
MHz. Be sure nothing metallic on the gener РУ. | shows the Вы) 

ME ин оше couch 10 touch оке и vitae rogulated and ic part 


dy on these bands and gst your сайыз- 
tion that way. 
Зо sood lk, friends, more coming — 


around the qualrupler coll and then to lot's more! Keep reading. 
ground, returning 12 for maximum output, 

ite rig дш out a lot of signal on 220, 
Especially # you reduce the oscilator emil- UHF SIGNAL GENERATOR 
ter resistor! Up to several volts of rf can be Jim Kennedy KAMIO 
obtained in a tuned diode receiver if you push 
bring a dowel той for “on and off" use. things along. which is around § to 10 mW. If 
Do not, under any circumstances, bring out 
a conductor. You can do this, but ому with 


Soveral requirements were the basis for the 
Seren of this signal generator: operation от 


you place this generator out in a field several oth 432 me and 1298 те. Мый UY es 
hundred yards or more away, you can then crystal control variable Н amplitude, previas 


The car or house, for їзїш af varios type of modulation. 


lad 1005 me overtone eral left over 
teem a bel period о олот about CB 


(ин, The overtone 


ing ot all imes when the generator i om The 
тучы пом underneath the chassis 10 


or “scratch” will 


occur in the high gain receiver. A piece of protect Iro rapid temperate changes iom 
thin fiberglass or other insulating sheet dali, ley further ealancing Uc Sobi, 


whole generator | Thè use М diode multipliers at 432 me and 


Direct couple i^e modulation ii the 
cathode of the Test vacuum, tube mulipler 
тонда, modulation input tht wil асса 
hte nost any signal from audio to viden, c 
pr 
nem ^ four poston mode switch on the front 
panel allows the dice of carrier, no carer 
iter with 60 суйо modulation and fly 


эл absolute must 


Pme E EE 
кым ле 
ATUM ре 
ыш EA 


H 


mage нас with exten modulation; 
” Construction 

Building the elt presents no special prob- 

ggg lems xcept getting all under the cass The 


S'E OR s AN ш doemt leave rudi wee 


104 


room to spare, but it does make for а very 
impact device 

The lengths of the diode multiplier tuned 
tins were determined primarily hy the space 
available and bea anly the slightest relation 
io the wave lengths indeed, hence, И was 
eceman io рай bath ncs with йш 
оба in order tà resol them pror 
D 

"Both lines wore folded from 1/22 inch brase 
sheet sock. The inner conductors are made 
from inch ыша tubing. The 432 licis f^ 
ҮЛ? x^. The input dido is tapped olo 
"le inner conductor Yi inches тиш the hor 
fend. The signal output кор about ches 
Hing. The output diode i lapped 3 modes 
Frome loop end of ho Tne 

"The fing capaci ia made by Медан 
а 102 ut ove à hoe а the ddl ûf the 
Tne ll Tt provider tha Tree for the 
132 sew which actully server ш the 

ound ach disks are soldered tp the bot 
lom of the center of the Dener alter md 
tothe end sf the ting sow o proc 
ina rang 

Th 1298 oe e sts ence à i ly 8 


and is located at the other end of the in. The 
{toh сирке & Менш! te the need 
e 433 line 

The 15K 10 Watt resto in the carrier OFF 
position (Хода tho. по ай уйа from 
feeding the ratings on the fer capacitors: 


Operation 
The tune up of the bibe мам ean be easily 
accomplished wilh а ИМ dipper. ‘The UHF 
"a only need to be peaked will a 
Ver amd receiver 
"Sich on ай tubes and а bottom cover on 
do cash are important vogirememts ista 
se atthe sll порту or loyer har 
monies is ta De eliminated a а possible saree 
лезть erar Tht wer ranaved fr 
the рїш but мо slay tad i poc 
For best rents t 9 good idea to employ 
„50 oh (or 75 ша the тше my De) pad 
betwen e siena) generator тй the ip 
mont der test Thi wil ise tha the 
metals will appear as в resistive load a8 
Wick ы pose This necessary T the 
d is the receiver by a sd antenna, 


This pad ew take many forms, The i 
чири mp a кем эм onl le Ш ine 
nb of эне, سا‎ met. AL ABI 
v ides A0 or 30 ert RSS (or ВС) 
e Da be appe RO n ade РӘ, 
эү BNC conecto solíred heck o hac 
Ael [om recover iig, ides lt 
o NM o 
FIGURE 2 


Cla view Sor decis ol ode mali 


mE 
Ro ael as а зды] шее for antenna tests 
Sal mye wed аз foqueney standard. 

“Tf last uso can bo of great slue at UHF 
because of the persistent problem of enl 
Зас vemos Frequency” multiplication. А 
Convener сп casis be 40 or 30 ke or more 
SE of the indicate remene at 1208 ne 
Ths con be qui problem З pou are hant 
for а поте signal through à 3 epe 
Fe 

Though sot shown on the diagram or in 
the pictures, it was found that а 30 meld 
Sable capacitor connected across e crystal 
Mus milen o reduce ZUG me do the 
37000 me required to put the generator 
fn 45900. 7. ООО me Tl 
Probably be пдеу to reuse the elute 
Date cout for bot operations same bus in 
ierit wil he enenoshered hut the shold 
‘ot be а serious problem, However, if such 
‘pectin 1s contemplated, t ight bc of sme 
stage to obtain a 27002 me sta m 
шршу & smaller arable сарае. 

Ty order to make the Кено standard 
relly something of a standard, пе ci 
[ашы аа should Бо ри me 
rm ofthe nator (5 me, 10 me, ele} 
ould’ be zero ested agunt WV. Tho 
Signal generator shouid then bw aere beat 
sinit the 27 me harman nf the 1 ше cal 
Mer рола ас Аё me дету 
poss 

Though there aco many refinements which 
con be mad, the wit deseribod hae done а 
Seon service in ай the varied tanka adad ol 


LAR TYPE IF/RE SWEEP GENERATOR 
USING 165 


АСЕТ 
ter от the market starts Ме ош at 
or so. This always made analysis от display 
ff 456 kHz +f amplifier response choracir. 
саше or required sime out o паара 
Temporary gimmick to do the job. No more 
Те sweep generator t0 be described here 
will do the job with ease and precision. Even 
M you do nat intend ta duplicate the 
Instrument, you may find ports of i useful 
for other applications 


did an excellent job the rest of the way. Use 
fof these tiny components made positie 
Nery compact Sdund assembly. 


The усо 
In order to Facilitate shielding and simpli 

y comsirustion, electronic band switching is 
employed. Figure 3 is the schematie for thc 
portion of the generator. The 2N4391 
LEET his а low on resistance and works 
5 Very well as а switch, One of these ramis 


tors is placed In sees with each tank circ 


CE H 


вь.1.элепик of he HCI A 1C. 


The generator covers a frequency range of control provide a maximum attenuation of 
from 400 kHz lo 30 Mil in five bands. Н the output of 120 dB. An input is provided 
чап be operated in the CW mode as well as for a postinjection marker system built into 
wept, Гюн allowing И to be used asam the unit, Asynchronous camp with gain 
‘ordinary signal generator. Maximum output contol is prorded for driving the oscil 
Js 350 mV prp acrom 800, When sweeping. scope horizontal sweep. Blanking pulses are 
“һе return trace may be blanked or ти. а sio brought out to a connector in case they 
desired, Two calibrated dls are provided are needed for synchronizing external equip 
for siting the art apd Мор frequencierand ment 
the maximum sweep width would be the 
entire band in use, The frequencies covered 
by the five bands are: 400 to 900 KH, 50. A New IC 
Alle to 23 He, 2 lo 6 Ml, S to 15 МН: The heart of the generator is à new 
amd 10 to 30 Mia, Sweep time is variable Motorola IC, the MCIGAE emiter coupled 
between 20 ли and 6 seconds per sweep. A oscillator. It was intended for use in phase- 
step atlemator in conection with a vernier. locked loop systems operating in excess of 
150 MHz, but may be used in many other 
applications such as this one. The device 
provides output of high spectral purty and 
{corporates an internal age system which 
simplifies design of the sweep generator by 
eliminating the need for external leveling. A 
buffer amplifier and emittecfellower output 
are also incorporated on the chip, elimina- 
fing the need for external amplifiers, Figure 
1 ка schematic of the MCISAS IC. Figure 2 
justrates two methods for tuning the oscil- 
lator. The device is packaged in a 14in DIP 
and requires а SV de supply. Since it was 
Intended to be used with Motorola MECL HI 
logi, either polarity is permissible. A posi- 
tive Supply в used here, connected io pins 1 
and 14 with 7 and & grounded. 

Ай the information covered by the data 
sheet for the MCIGAB dealt with operation 
fram 10 MHz up ta about 180 MHz Since 1 
жаз interested in poing as low as 400 KHz, | 
had 10 do some experimenting with tank 
cecus, My best rerlls were oblsined with 


the use of cup cores for the Iwo lowest pem 
ig. 2 Tuning the Мт wih a single diode (A) bands. 1 also found that ordinary molded fy, x. hema ef un anb ting d band 
doing ook bnc des) iron core rf chokes of the miniature variety їшї 
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онот mounting plate 
A BAIS: 


uning diode by ITT i used to 


sweep the oscillator. Although itis intended 
for he band use, it performs admirably st you are planning to use this oscillator for sheet on the MCLGS, typical maximum 


these higher 


quences amd its high capac VHF applic 


тале ratio allows wide sweep excursions, If would be im order. According to the date 


al 22 wr 
20у 
TANT. 


RF A 
ra 100. 


SELECT 
(See Text) 


Рр 4. (A) Fol side of pe bord (9) Location of parte оп component side. 


тири! frequency ® 225 МИ. 

The vernier allenantor В а 100% RVG 
siyle potentiometer mounted inside the ex 
Closure. A coupling and extension shaft are 
aed 19 bring the control out to the front 
Tone. The value of the resistor si the 
Моо end of the pot will have to be 
selected so that a range of 20 dB is provided 
with fll swing of the control. Since end 
another, an exact value wil hive t0 be 
arrived at experimentally 

The output from the VCO is 2 square 
wave, I sine wave oulp к desired, the эре 
Characteristic may be modified by into 


cing restance between pin 5 and round. 
The small trimmer incorporated on the 
hoard is шей for this purpose, It was my 
experience, however, that thi may into 
duce instability with some MCIdis. Al. 
how the trimmer was left in, the one in 
ту unit ia turned to muximum resistance 
were It has mo effect and left here. H 
Would do no harm ta leve It out aapether 
since no other changes would be needed 


10 any readers ure contemplating exact 
duplication of this generator, you will find 
These were Fenoxeube pa wumber 
зз2р1218430 and are obsolete. | had a 
large number of these on hand et over from 
another project and saw no sense in buying 
more. 1 am sure some of the presently 
available cup соге will make excellent sub 
‘Mites, Those used here are atout 3/8 în. in 
meter and ме angapped. You may have 
to experiment with the number of turns in 
the сой to obtain the coverage you requie 
One bandy lick you cam pull with a exp 
‘ore is to rotate the slots in each hall so tat 
fractional urns are produced when the сой 
wires are brought out separately through the 


aN 


mp 


ivo spaced holes, Exerting pressure on the 
ore by means of the mounting sciew will 
also sh the frequency and & almost like 
having э slug to tune. Incoasingpeessure 
seems 10 raise the frequency, The TT chokes 
used for the higher bands muy abo vary 
sightly from piece to piece and several may 
have to be tied to yet the desired coverage 
There tent muck we son do to alor the 
Frequency where the chokes ме used. OF 
сошзе- sig-taned cols may he used ifthe 
pe layout i modified. 1 do not recommend 
heir use on the two lowest bands, however, 
Since my results were rather umstsactory 
‘vith tis sort of tank circuit 

One final point would he in order before 
leaving the VCO. Note that the 10 Kf 
resistor going to the tuning diode, the 2.2 uF 
Tf output capacitor and each of the 12 КО 
istos going tothe tranistorgatesare not 
‘mounted on the board. One end of cach has 
{Thole provided on the board and then the 
Component self & used to make the com- 
tection te йз final destination. This saves 
Foard space and eliminates separate wires 
The ema nior at the bottom of the 
vernier attenuator is similarly mounted be: 
tween the board and the bottom lug on the 
тоиы. These pointe are more clearly seen 
їп the photo, Alko note tha the cup cores 
эге fastened directly to the board by means 
Of 1-72 screws into threaded holes. 


їп contrast with litiype sweep gener 
tors tha use the 60 Hz line for sweeping the 
тайм. laboratory instruments have in- 


ternal cireuitry designed For this purpose. In 
our euse, аз wiih most sweep generators, a 
‘Voltage amp is used to control the oscar. 
during Ihe sweep period. 
been тїп во tbat we can adjust the 
Staring point (de level} of the ramp indepen- 
dently of Ihe stopping point. This simply 
means thal we сш set the frequency at 
Mars as wall as the 
Frequency at Which it stops. We cam also 
сотты, over а fairly wide range, the time it 
takes Tora complete sweep. In this cae, the 
sweep time is continuously adjustable be 
een 20 ms and 6 seconds per suco. 

To get a better ides of how the ramp 
келетиог produces the results we've de 
scribed above, let's look at Fig. 4. Note that 
3 negative going linear ramp (art) com 


which ue sweep 


bined with a роне оов lines 
(top) fo produce the res 


The спешу has 


amp 
nt ramp being 


applied to the varactor diode, If either input 
тар is zero, the resultant wil be the same 


Tends yoy to ext pais wil go the hats 


E 


аз the single ramp since adding zero o 
anything Wil not chang its value. Naturally 
i both are zero, the output will be zero элё 
the asellator output frequency will he con 
эшм during the sweep period. The sume is 
ue whenever both ramps are of cai 
amplitude, except that the output wil Þe 3 
Steady voltage other than zero. Alc note 
{hat the resultant ramp could have negative 
slope sf the top. input is lower than the 
art input, and the oscillator would ob 
ously sweep down in frequency rather than 
i. 

"The schematic for the ramp generator is 
Shown in Fig. б. Operational amplifiers Al 
and A2 form a triangle wave generator with 
AA acting ac а thresh! detector and A2 as 
эп integrator. One half of the triangle 
negative spins) represents the sweep period 
while the other halî represents the retrace 
Time. Since а square wave ie penersted М the 
output of AT, we have à convenient source 
of blanking voltage bul ight in, This signal 
is positive during the sweep period and i 
connected to the bond switch when Swept I 
Chianked тисе) operation is selected. 
Daring retrace the square wave drops to xero 
and actualy disconnects the tank circuit 
until the nent sweep starts. An emitter- 
follower, Q3, buffers the square wave output 
for exit use 

The output of inverting amplifier A3 isa 
positvegoing ramp during the sweep period 
amd is used for both the ‘sop’ signal and 
horizontal sweep for the oscilloscope. Since 
m dition inversion takes place im the 
output of A4, the negatlvegolng ramp at 
ths polat is used as the “start” signal, These 
twa ramps are applied across front panel 
controls which have 6:1 reduction drives and 
эге fitted with dais calibrated in frequency 
Tor the five operating hands, The outputs 
from these two pots ae fed lo summing 
amplifier Ql, where the output will be the 
resultant ramp we discussed above. Because 
the output Q1 is in the negative region (PNP 
transistor), з second common-base (NPN) 
amplifier is used to shift the output back lo 
Where it wil always be positive, 

"The ramp and blanking generator Is con 
structed on a pe Board 26 x 4.1 in. in sz. 
For convenience, all the trimmer resistors 
were mounted along one edge. Аз seen in the 
photo, this board was mounted by means of 
fuo small brackets i a verlieal position with 
"he trimmers facing up. To simplify pattem 

yout, unused plas 1, 5 and 8 on each of 
the-four 741 opamps were clipped off right 
st the cate, Colonceded wire were con 
nected to ай necessary points on the board 
Before it was mounted, with the leads made 
Tong enough to each their destinations, For 
those interested in building this unit. a 
detailed procedure for setting up the rimp 
generator will be given later. 


To sweep 
Tie Bor 


ed 
‘stop’ ‘starr’ CONTROL 
RAMP WAND (MORD 
‘cur "SUT Sweep) 


в 


INTERNAL— 
DANCING 


The Mixcr/ Amplifier 


In order to provide а means for displaying inside a shiclded box, de pain control was 
frequency markers, a mixer and amplifier resorted to as with the band switching 
circuit was bull into the sweep generator. discussed earlier. A 2N4301 is used as a 
The schematic for this circuit i shown m variable resistor to control the signal input 
Fie. 6. A marker generator was not included to the amplifier stage. Ths [n tum controls 
inside the sweeper because other rf penera: the size of the marker being displayed on the 
lors were available for use is markers and curve, A 2N3819 FET is used in a simple 
"he added expense seemed unnecessary. Be- mixer circuit which worked the best of 
ase the mixer board was to be installed several tried. Incidentally, the PNP and NPN 


Fig г. Postinction marker сенй with de gain contol of maria size 


EXTERNAL 
BLANKING 


sso used here and on the ramp 
generator board are unkaown surplus silicon 
The pe board for the mixer 15 x 29 
тп. and is mounted ins Bud CU-124 diecast 
aluminum box, Note that here again some of 
the components are mounted between the 
board and their external connectors, These 
include both the 10 pF and 100 pF input 
capacitors to the 2N3819 and the 10 КО 
resistor going to the gate of the 2N4391 


The Power Supply 

Figure 7 is а schematic for the power 
supply. Voltage requirements forthe sweep 
generator ate FISV, ЗУ and +SV de, The 
Current drawn by any of the above circuits 
runs по moze than 30 or 40 mA maximum, 


Geraint geome ad mounted ne 


"he power supply pe ob 
procedure, the ramp will vary fom a starti 
2.2 uF/20V TANT. Point of approsimatsly +1 4V and peak at 

HIV. Resistor RI in seres with the HSV 
line is selected fora 12V level э! the high 
end of the pot, R2 i selected for a level of 
HAV al the low end. The reason for the 
Пе of LAV at the low end ie because the 
pin to whieh the tuning diode is connected 
ac the MCI648, sts at thie level. The source 
Of this bias s the drop developed acro to 
forwanl-hiased junction within the IC and 
not йот any external source, Once these de 
levels have been set for CW with the fixed 
resistors, the ramp can he made to match by 
means ofthe trimmers in the ramp generator 


DEMOD. IN 


The rest of the contol circuitry is quite 
ihtforwand. In postion 2 (Swept 1) of 
ihe mode switch, postive pulses from the 
в making the use of small IC voltage regulators ramp generator are fed fo the band switch 
[^] ideal Motorola MEC6030 (plastic) regula- during the sweep period. When retrace oc 
tore are used in each supply and ate overload curs, the pulse drops io zero amd the 
protected against accidental short circuit, castor shuts off until the next sweep 
Varo type VEIS molded bridge rectifiers, star. In the CW and Swept 2 postions of 
together with 1000 ЫГ. filter capacitors, the mode switch, a steady «15V iz applied to 
supply the de input o the regulators The the band switch and the ocilator rune 
“HSV and 45V regulators ure both fed from continuously, 

the same source, The power transformer was The final function performed by the 
‘surplus unit with a 30V CT secondary. The mode switen to route the de for CW or the 
enter tap was uncovered and the two leds ramp far swept operation to the Lining 
separated so аз to provide two independent diode. The two fixed resistors are mounted 
15V windings. А small trimmer is provided point-to-point behind the panel since all 
in each supply for voltage adjustment, Points are ey accesible within every 
The pe board for the power supply ie 26 short distances. The fixed resistors a50- 
x 4.1 la. АШ components but the ranaforme ciated with the marker pan control are abo 
trate mounted on the board, The transform mounted the same way behind the panel. 
ris mounted directly on the chamis, Каа, The switches are ordinary rotary types and 
tive placement of the various components the potentiometers are all ordinary carbon 
making up the complete generator cam he controls. The Start and Stop controls as wa 
жеп quite clearly im the photo. as all gain controle have linear tapers. The 
Sweep Time pot is an audio taper type with 

butan switeh for sc power. 


E VERTICAL 


Fi <9. A) Fol se of miner pe box. (B) Location of paris on component side. 


Control Cireuits 


Figure 8 is the wiring diagram for the 
сотто! circuitry. Note that for CW oper 

tion ofthe generator, а de volags Is applied Setting Up the Ramp Generator 

io the varactor by way of the Stat pol п. For best тенйз, а calibrated de scope is 
order forthe dial calibration to be valid in required to properly adjust the ramp penera- 
either mode, the de level applied to the tor. Test points hare been provided on thc 
control must he exactly the summe as the peak pc board snd short pieces of bare wire 
Fig. 20. (A) Fol side o power supply ре оша. amplitude of the ramp during swept opera- connected 1o each of these pointe make 
зонал of parton component dd Won. AS wil be explained in the setup excellent tle points [or the scope probe. The 


E 
‘our 


E 
‘our 


Fig 11. (A) Fo side of power py PC board. (8) Locion of parts on component side: 


circuit may be aligned either betore or after 
installation. The Start, Stop and Sweep Time 
pots can be connected at the ends of their 
spective leads f the unit is checked outside 
the cabinet 

Connect the scope to TPI and adjust the 
horizontal for a full sweep of 20 me. Set the 
Sweep Time control 1o minimum resistance 
wave shouid be displayed, Adjust RI fora 
ЗУ pre amplitude of the waveform. Tarn R2 
fw ший the negativegoing portion of the 
triange is 20 ms long. Since RI and R2 
snd reset RI for proper amplitude. Once the 
amp is set at 20 ms with the Sweep Time 
pot at minimam, the slow speed end wil 
Sutomatically be about $ or 6 seconde with a 
TM pot 


Transfer the scape probe to ТРЗ where 
posiiveging ramp should be seen. Set the 
Sarting point of the ramp to zero volis by 
means of R3. Amplitude of this ramp qut 
be IOV. M if ie not, во back and adjust RI 
slightly uni it i. f necessary, reet R2 for 
20 ти trace length. As soon ata 10V, 20 ms, 
aero bused, postivegoing rump has been 
achieved uf TP2, to on to 193 

AT TPS there should he а negativegoing 
ramp. Once again we require a zero base line 
or siarting point. Adjust RS to accomplish 
this, Amplitude should once again be 10V 
and û controlled by ВА. Gace you Rave à 
OV, zero based, певане воіеа ramp, move 
on to TPA 

Connect the probe to ТВА and set the 
Stop control to full ow. The Start pot should 
be at minimum setting. A postivegoing 
ramp should be present at TPA By means of 


he 
so onset 


trimmer RT, move the ramp up or down 
until the starting point is approximately 
HAV. Ordinarily the ramp wil not go 
below, zero but wil atten out as the 
Positioning control is adjusted, Tis is due to 
Clipping in the output amplifier, If the ramp 
generator is going to be used with another 
буре of VCO, the ramp can be set to exactly 


Because a substantia! amount of capas 
tance change occum in the tuning diode up 
io 12V, the final татр amplitude is set о 
12V by means of R6. Becanse R6 stretches 
ihe signal in а negative direction, R wil 
14V. Other than for checking tacking 
between the CW and swept modes, this 
completes the alignment procedure for the 

When the generator is finished, you cam 
heck the tracking by observing tual sie 
nals at the input to the VCO. Connect the 
Scope probe to the feedthrough capacitor on 
ihe VEO assembly ha goes to the tuning 
Switch rapkly between the CW and Swept 1 
positions of the mode switch. The CW input 
the swept input wil be а ramp peaking at 
Эзу. Next, tum the Sturt control to 
minimum and apain compare levels, If the 
Stop control B ako st minimum, both 
signals wil he straight lines at 14V. M 
the two moder use Ré and RT on the 
generator board io make the ramp agree 
With the de levels, That complets Ш phases 
of the ramp setup procedure 


ты neds eye view of the лог hows the 
еше of major ament, 


The cabinet used here опе manufac: 
tured by Sorensen Electronics in their 
Mod-U-Line series, These are the most 
темовау priced instrument enclosures Ive 
ome acros so far and I've wed them for 
several projects. Ths one В a Model 
NCHS129 with а C29 chasis plate 
Dimensions are: 5% in. high by 12 in, wide 
by 9 in. deep. 

The Salep attenuator was picked up 
surplus from Рег Electronics for about 
S10. It is well made and designed for SON 
systems operating up to 1 GHz, It has an 
integral female BNC output connector on 
ihe front face along with four threaded 
mounting holes for eat of installation. The 
input connector is a BNC male at the end of 
ıa short piece of coax. 

AI rf assemblies are interconnected inside 
ne cabinet by means of coax cables, This is 
clearly evident inthe photo 

The Start and Stop pots were mounted 
on brackets behind the fron! panel so that 
Jackson Brothers type 451 1/DAF reduction 
fries could be installed for easier tuning 
The two clrcular dials are slightly under 2 in. 
in diameter and were cut Trom sheet plastic. 
While operating in the CW mode, one of 
these was calibrated in pencil to provide а 
pattern for the finished product. А master 
fess dd ош using Ruby fim and 


Ton numbers A negative of his was then 
made using ЭМ reversing fa, From the 


The finished ep generator makes a professonal 


negative a finshed set of dials was printed 
on aluminum material of the presensitized 
‘arity. These were cul out and stuck tothe 
Sensitive adhesive backing. The nameplate 
was made from the samme тшегш. The two. 
index pointers ate cleat plastic with а 
scored on the hide surface. They are 
mounted on spacers directly over each dil 
lettering. 
Vendor Address 

Fert Biectonies, Vh & Tioga Sis, Pia 


maining labeling was done wi tubon 


дерле PA 19140. 
Sorensen Electronics Co., інс, 418 Queens 
ane, Sen Jose CA 9S1 

Wacom BO. Box 2436, FI Cajon CA 


100 KHZ THIN-LINE PULSE 
James Ashe орхи 


Ordinary 100 He frequency standards are 
usually audible up to a few tens of mega 
фена. A good one might be usable at 30 
MHz. The circuit described hore uses а dual 
NAND gate to generate a 100 Kilz signal 
‘whore harmonies are wale бо 438 МНЕ or 
Niger. And й cam be bull without bereit 
of special instruments and knowledge, 


The thin line puke 


бе rather орі мй of higher 
mathematics is tat all repetitive signals are 
стравай of harmonically related sine and 
mae waves. For example, the familiar 


Зале wave В composed of а fundamental 
frequency, whieh sets ts baste repetition 
rate and of odd harmonies only o ts funda 
mental, which contribute to it square cor- 
tere, If the harmonics” amplitude or phase 

‘wave i dis 
torte. This fen sque wave 
very useful for amplifier testing, but ts Barc 
merle content fe ми very good for frequency 
Standard applications, 


wom wine ӨО = 


He inline gres 


Now suppose that we start adding up sige 
pale of F, 38, SF, and зо on, phased in s0 
that they al reinforee each other once per 
cle. Let's say thay are all the same ampli- 
Tade. What Would we get? See Fig. 1А. 

The five equal amplitude sine waves penk 
sinrltanensly at the begining of the fun. 
Gamentals cycle Everywhere else, until near 
the end of the суйе, thoy are more or ks 
‘out of phase, Trying to see what will happen, 
wre шу adding’ the fist вто frequencies 
Fig. IB, the result, might suggest something 
to a mathematician 


Ree 
Ww 


UVV 


Fa Fired are (A and 
‘out d goi sit seston (|. 


As the number of frequencies is increased, 
their amplitudes tend to average to zero 
everywhere exeopt at the begining of the 
‘hele. Here, they all add up to a short, sharp 
фике. It follows that а shert, repetitive, опе 
Sided puhe should contia odd and even 
Multiples of the fundamental frequency 
An ideal thin, ine pulse has infinite fre- 
quency content No real signal could meet 


е 


100 KCS THIN LINE GENERATOR 


this spe, but a fast digital IC can produce 
2 very workable approximation, Fig 
hows a Tektroni {ЗА view of the gen- 
rator, output and tests wit other scopes 
indicate te real pulse has better тыс tmo 
and sharper comer than shown here 

1 this pulse xe viewed on а low perform 
ance service variety scope, iis appearance 
S be greatly changed. There wil Бе an 
apparent kes in amplitude, since the рабо 
сиз and terminates before the show cir. 
сасу can properly respond. The apparent 
rin is теше, abo онн af the 
"leer viewing icy. And the Ts pulse 
may оса оК теш, o that de 
"bin lne pulse appear as a damped oscila- 
tin, But these probleme do mot herir 
With constructing the generator, becuse 
the very simple NAND te стану cu 
tah no eral elements or adjustment 


How it works 


There are four circuit sections, shown in 
Fig. 3. А TOO crstabstbiized acil 
tor sets the basie frequency, and a dual 


речи 


NAND gate circuit converts the oscillator 
put to а thin Ше pulse. A 1-H astable 
"crates the output marking signal. A 6 
чой de power source i» provided by a vole 

ste double zencrregnlated supply 
оаа о.о are not ordinarily 
very stable frequency sources. Dot i the os 
lior s designed to run slightly below 
тера frequency, and an appropriate суз. 
Tl i connected between пш bue 
re stabilized at tho 


terminals, oscillation 

‘tal frequency. 
"The costal does not change the mul 

vibrator style of operation. Tt synchronizes 


® the astale to its own Frequency, by rigger 


ing the OFF патоло iro conduction short 
[у before normal RC turn-on, The outpot 
A a татыр wave with good al time, bu a 
Inge tine a shonn Е ЧА, 

ih passing through the fase NAND gate 
the pde в дшге up and becomes рну 
teapot. Sco Fig. 4B. A йегет 
ing network, CT and RII, converts the square 
wave ito the pubes shown in Fig. 4C, These 
Delsey, applied te the second NAND gate, 
ripper as the thin Mec pulses shown, in 
ig aD. 

Since one CW signal sounds just Ше a 
exer snd there maybe sever! i the vct 
cis check, point а marker feature i e 
sod. Tí provided by the Ly stable, 
ich paralyzed the second NAND gate part 
Of the ше, Шш base b гендин ме un 

val, giving a distinctive duy cycle to to 
Шуй sie A switch disables the astable 
оо signal ie required. Fig, 5 
Shows the output when the second sible 
iS operating the output iz locked inthe sp 


E] 
т. & Sip à ow айбан get i n gc 
©. ө Жыны ec Telit EA ити 
Thay ae se s ое 


condition during half of each 1-Hz astable 
ode 

Sometimes an aatable oscillator wil refuse 
tp start oscillating when sti tamed on. Te 
docs ot зал becuase oh ante 
in saturation. Thi reduces loop gau m 
that avaible nose cannot be amplified 
around the loop. И would never start withe 
ut some гон outside inference. 

^ pal of diodes DI and D2, provide а 
ийише remedy. ТЬе diodes are arranged 
то thot bare bias must come fom whichever 
Collector is st the higher voltage. И oth 
Sasso ше sn saturation, their collectors 
те at perhaps 1 volt, which cannot provide 
enough base current to keep the transistors 
Онан This contradictory sation 
docs not arise їз the real спаці, which 
sra 

‘Additional diodes, D5 through DS, sppewr 
in he bene eid ofthe На stab. 
‘These ace protective diodes, Tho colloctor 
suing at turnoff of about 5 velts is com 
verd powerfully to the opposite base 
Trough the large coupling суро CS 
тай СВ. The reverse BE breakdown voltage 
Of these transistors в not known, so the 
diodes are provided to prevent the turnoff 
Seltge erceeding 3 volts or 0. 

DE power fer the Generator cheulty 
comes fom а voltage doubler supply based 
Gna lowecurent. ament парте lu 
design i conventional, bot а ge capacitor, 
© provided series Ёз output t9 mini 


op pst of the Hine ta produce an от 


mize noise on the supply lin. The supply 
could be replaced with some batteries, 
Sunted by a 30 АР or larger capacitor to 
мо transients. The original breadboard 
тап very well, powered by four flashlight 
Batteries, 


Construction 

The generator is buil in а Premior #РМС 
1008" эшит inch hesvy ilum bor. 15 
top cover was refinished in Tt ect enam- 
cond four inch grommets m tho bottom 
Piace serve эе rote ой, 

se the bow the Фей поте 
and sheer cod somnedtor are милдей са 
the kitkan wall A pilot limp, fwe, and 
{so switches ге mounted on ths horizontal 
panel, atthe extreme let. This haver just 
Enough open space or the two icit bourde 
hich occupy mest of the box fuo banane 
jack output сое ше рсе! on the 
Fight hand side, jst below the pend. 
“Пе rooi boards are cut ib di z S 
inches, from Vector Me inch pattern А tock 
and mounted parallel to the panel The up. 
‘er board is spaced an inch pm the panel, 
Sia caries bath astable oscilator cut. 
‘The other board is mounted one ЫН inch 
below, and carries the digital IC and the 
over supply circu. Assembled, the two 
[ош шше а sandwich with wing эмет 
pun 

"ot boards are mounted on the sme 
four esr These are through the ecd 
hale diagonally inward. from. sach comer. 
‘The 1 ich 049 internally tended apices 
ars төй! by adding а short юма of 
8-32 їпгадей shalt to ane ond of cach, sim 
ing stem 

Component amembly on the boards i 
largely molior of piaggio in Veen 104 
Tage “th fried produet Tooke mich bet 
ter if some thought ger to facing the 
Tous io one of v direction. Mounting and 
transistor holes should be deed and reamed 
озше before най hs. 

‘The poner] arrangement pul all wiring 
ов one ide of The board Spratly 
a Gmponets ош the other side. This ap 
reach Sos ile flexible bot tai 
Ford and looks доо. 

ПОЮ board orientation problems may 
be overcome by working ош a handling and 
‘ising procedure that осу! require” con. 
Zant flrene t actual components A good 
Approach assumes atthe board. а only 
Uo over ш imaginary hinge at de 
Wetton edge so tht tp down when one 
ae is up becomes Бобон эр when tho 


other side is down, This preserves left-right 
elationships, Another useful convention. ii 
{hae al suppl wiring goes to ltt hand end 
of components 

Wig i emid crm male (pte 
supply ines; ground Шек, interstage Naes, 
ME] м к б, wh prearranged cor 
Sng Bare wie gues for short rons and 
here thee is na chance of а sor, Solder 
ch dg when convenient, #82 solid vire 
fits the PA Tage wel but flexible stranded 
wile is шей for the four ner from one 
Тоша tothe other. 

Transistors precede other components in 
to the Dord, Because they aro convenient 
Position markers They are placed in tel 


Inde the озая юе genrte shor 


mounting holes in the bord from the com. 
ponent side, and their les brought to the 
TSA ius. Then the other componens arc 
rotated on the boards” Diode ma est 
Wie capacitor mounting poly should be 
шык checked. The 194 lugs may ned a 
Ti bending before they иШ take а good pip 
on he components, Бы o component solder 
Ong ie done uni everything s alla 
ume: capaci C3 ik mounted on fs 
tls just ande tho top Danel, Then a amali 
Sese aset hle i died over n 
Фе panel before painting, for vernier frs 
Чоогу айти after foul assembly 

Corbin components are matched. bere 
Jasin. A cheater көй pedit 
еди wil do a «ышану ob of lect 
fog CI aud СӘ, acd IM and НО, for equal 
iss These components are chosen alike 
Tor Dest syreny o the OOK sailor 
арн, И тшк be good planning io 
Ше thse потраен ered atl tun 
ing i completed bat eveything ete can Бе 
solder to the bound at thi peint Note 
ы фе RS ond RS яша do se get анан 
КҮ? 

"Teo optional capacitor sites are едай 
‘hese are for Ck, ап additional and prob 
ably wmccesry padder across the crystal 
snd CIA wid tu» be added to noon 
the wlth of the Ba Tne pale 

Apparently, the digital 1C comes in a 
speculi designed package for teing before 
We e шош the C айт a E meh 


pice of #29 wie in each of the TOA 
hes оштук supply and simal voltages to 
the IC. Place the IC between the two rove 
of Togs, bend бю wires against tha proper 
tenons and solder, No other mau is 
pon 

“The original breadboard showed a lat of 
transient moise in its supply cicuit This 
originated from the IC, which was trying 
To get big chunks of current to manufacture 
les. Stee the 1C cannot delve fequens 
Ше пы available fom the supply ines very 
aei pin дан 

Migvfreqseney bypassing consists of C9, 
а ОНЕ dhe сете capacitor across the 
Jc supply terminals ox the wiring side o 
the board, and C10, а 100 picofarad capac 
tor soldered dircetly between supply temi 
wit on the IC. The capacitar Tes ate pro- 
‘ied with spaghetti insulation and placed Jor 
"inim open space between the capacitor 
Tende and dhe ACs supply шад. 

Testing belone fal assembly is very ему, 
because the odd appearing board yous 
фо together giving a structure that opens out 
liko "a books The hinge is the four Toads 
ten boards Leave томе lends lone, 
so that the cireult may be tested well fec 
ile cabinet. 

‘The upper hil of the Premier box is pre- 
pred by а perl cleaner which removes 
JS original paimt, Alter thorough removal 
of the cleaner, the raetal is Toughened with 
et sandpaper, rinsed in эшеди solution 
"id then clear water, leaving а very good 
аге that dock nok qure ping for 
шейт paint adhesion Watch ouf for 
тазу fingerprints, 

Fone 2868 Creen applied from a 
convenient spray can gives fie Fah. 
Follow instructions on the ean. After бушр, 
йе Fed, clean enamel wil take water 
proof India inky applied with а Leroy draft- 
p 
fal cont of оо 4717 Clear Bites 
the dob The enamel H soft at dint but 
ardens into a cost durable in normal Jab 


tthe component side of the ate cu 


г. ain 
m 
AE ~ 


Fig. * Mounting бидин and өши ананы 


sen in. 
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Е creuit 
Seld Sst Son tye GI. comes vith ань 
Sel 


Tuning up 

"The generator should be zeal to fro- 
стеу Бейше instalation ip сш. This 
W^ tat process Fint, the ОДНЕ 
ыы: duse aane are aloe by 
оюнар resistors for R3 ad ПЭ iu bring 
the onte frequency within trimmer range 
of 100 Kits, perhaps a few hundred acier 
gh at 15 Nite Thon the wimming capaci 
tor brings tho frequency to acenrnte calci 
dence with WWV. 


To тицій» zero the generator, set the 
trimmer enpacitor, C3, at minimum capac 
lance. defy WWV on а shockwave re 
viver, and tune around a bit to familiaria 
уиме ith whats happening in the vicin- 
Ду Tt would be nioe if things are lay 

Then put 47k restore into the astable 
board at tbe R3 and RS sites, fum om the 
generator, and look around for the signal 
Depending npon actual values of CI and 
Сї, the sol may be on either side of 
WWV buts Шу to be on the high side. 
1f зо. try ада with resistors one sie Ingen, 
which wil lower the frequency: You should 
shortly find resistors that bring бе fre- 
wency near enough to WWV for final zer- 
e with the capacitor. Verify tuning rango 
та both ies of WAV 

Comit salves for R3 and RS may be 
approximated very quickly if» good trig 
kered scope is availible, Try selecting re. 
intor fr a period of 11:4 тонне with 
the crystal removed. 


Using the thin line generator 
А breadboard test showed that (as right 
bave been expected) there should be some 


uw do distinguish, generator signals rom 
Jer CW signals. The continuous interrati- 


tent feature provides the marking, and once 
the ooreet Вира) % ented the generator 


сап be switched to поме" for accurate 
work 

"AE low frequencies, the generator output 
and behavior resembles а cunventional 100- 
THe standard. The signal simply is not as 
Soong А greater differenee appears at 
Fisher frequencies: the original model yields 
пп audible beat note at БМЗ um а dinde 
miser through an inexpensive andio ampli- 
Fer And another teat shows a usable signal 
AL G32 МНд the 4,3300 harmon. 

Some connection to the receiver or other 
detector Is required. This le a natural con 
Sequence of à circuit design that puts the 
Signal whore it belongs, rather tham spray, 
ing it all over the Lib. А few решш 
‘coupling capacitance is sufficient at al fr 
menetes. 


Perhaps this cirenit сап be used for pur 
poses other ihan a frequency standard. Ms 
moderate amplitude bot waleband output 
Should be ideal for detecting changes in 
mceler sensitivity over abroad. taning 
Janae. In fact, with a ule decoupling of 
the input leis and provision of à coax out- 
put comevtor the generator should do well 
Ee а stable, reliable smullsiamal source. A 
Piece ol adjustable waveguicie-below-cutolf 
ould make am euellent atemvator for 
work not sequiriag emet measurements, Ane 
other thought that occu i possible Farther 
development by provision of soma arranger 
ment for deteeting whieh hormonie i aetan: 
being heard. 


ALL BAND BAND-EDGE MARKER 
Charles Berner V 


онко 


‘This altar is complete with йш она ае 
Gar ab sour shack, the nro sich ond the 


short and divort. Using вв octal sciat for a 
Ды ya ше fhe ed ir n 
S np prelo e mado for trang ho 
pod eet А 

"at there frt aniy sueh 


Chapter VI 


Crystal Calibrators 


ное 


Whe Marler regency 


ТЯ 


Wists tho "Multia"? Аз the name im. 
ple, “hu wold suggest several un, and 
T. might infer calor of some sort. 

Л, баеп ight, but there e icy mace 
signer to de pamo, "Melo i also a 
{hee бата term ved to describo Aip ope 
Do ч 
таст meltivibrutoe (ана е) wit ery 


tl enol you ea sim, sb, italy 
чесе ы 
som de Sel bre wept 
hence grees ^7 
ne gun Bal م‎ A 
D Biden e rema ett die 
SORTIS eren шуш du 
D ЕЕН 

de fom 100 Hile ар o 1 le may 
wsdl wi em miae 
Seti dane he ooo Red 
Eats we 

ata Shi ey be o t 


Tft esee рт chet boar out fer 
EI yq Se М E 
gl tee Axa fare Nuls gee 


may be requised at higher frequencies. (Ec 
ведау at he lower voltage levels) 

Tor the more ambitious bula, Fig. 2 
shows the printed acit board layout for the 
Мына“ Due to ts шый ркы size 
1? Y), room ean probably be fond eves 
te the most compact of receivere Fig. ФА 
shows the foi sid, and 2B shows the prs 

SS the net вте you wonder about the se- 
ошау of your reecver а gne this 
Simple icit a ту and youl know for sure, 


100 KHZ MARKER GENERATOR 
W. W. Davey етс 


Thus useful piece of equipment generates 
sable harmonic from 100 Kitz to 228 MHz. 
I ir completely self contained and. portable 
whieh makes it convenient vot only to we 
in фе ham shack, but abu m the mobile 
"hit or at a feld day location te use Nes 
mainly in accurately spotting band edges 
and 100 kHz calibration points throughout 
Фе ham bands 

Most modern day home receivers are 
‘equipped wil. calibrators, but these cal, 
ratos are of litle use when needed to 
spot frequencies on VHF and UHF conver- 
ters or portable equipment, 

The generator is constructed in a 25 x 
di x M inch handkbox. The paris are 
mounted on а vector board, and the entire 
unit is powered by one $210 nine volt 
battery or ite equivalent. 

Hints on construction First obtain some 
vector board. The piece I used was eut 
from the board supplied in а "ОЕ exper 
renters aid hobbyist kit” The board must 
фе сш to sie before construction and wil 
mesure 3i x 2 inches. Тыз wil allow 
oom for the 9 volt battery in the end of 
the handibox Make sure the newly cut 
vector board will At inside the handibor 
before you stat mounting paris. It might 
save а Tot of trimming at a later date 

"he parts layout is mot critical. Com: 
ponents may be arranged as shown in the 


any ober arrangement salle 
bo the components you may be uing, 1 
teed sociae the Cni asl wisi 
S e abe to experiment to ace wich 
transistors fom my jk bar won ghe 
the most ouput in the УНЕ and. URF 
bands. 1 ended up using ihe 2N4D1 for th 
ойдо am] a Не multiplier 
siage. T аш found that Japanese 29489 
Mamita which had been removed from 
the f stages of a junked ванда radio 
‘would work equally well n bil socket 
I componente are mounted са (е 

of e Vee Bou wit the кан di 
Ča and CS. For the most part, wining cam 
Бе completed wih схо lends on com. 
Pct, The pm terminals. fused 
in the CE рейин kt wem sel 
Tor ie banay а tara ax 
тесп end for mounting th erystal sock 
а. The dicit board cam be mounted to 
the acd: with three (inch bushing 
Ты» Vener som for a side switch to be 
rooted on ie cover o the ban cm Two 
Of these bushings were purposely placed at 
the end of the board Yo form а sor of 
ia to held. the'9 Уш paier. The 
antenna output connector which i кыне 
on the ham ho ies тта ЛЕ 
Phono jack A small ole may be deed in 


the bottom of the handibox through whieh 
2 screwdriver may be inserted for adjusting 
СЕ For extremo accuracy C1 is adjusted to 
Tero beat sith WWV. 

"A 36 inch piece of insulated wire soldered 
into а phono plug may be inserted into the 
‘hone Jack and used st a test antenna. The 
nens of the markers may be varied by 


moving this test aatonns near your receiver 
ореола lead-in. If you are using a coax lad 
In you can couple by drilling а тай Role in 
your coax relay so that the test antenna can 
Be inserted near the relay armature. You will 
find thit most SWR meters provide an easy 
method of coupling to the center conductor 
OF the сох, As last resort you com aye 
Soupe to te receiver or converter antenna 
E 

T hive made very воой use of this gadget 
to spot frequencies in the 144 and 220 Mite 
Wands. H was well worth the time and effort 
it took to build 


ALL BAND FREQUENCY MARKER 


Kenneth W. Robbins WIKNE 
Corgis courte mare err are 
"sel adjuncts in any frequency deter. 
mining situation requiring high accuracy, 
such as locating bind edges, subbands and 
Calibrating receivers. If youve been enter 
taining thoughts about construction of one 
а version is described here which uses the 
пем CIMOS integrated circuits powered by a 
9 volt transistor radio battery. And instead 
(of the usual rotary harmonic sector switch, 
a multipin IC connector strip and three test 
plugs serve as a miniature patch panel to 
enable various divisions of the reference 
crystal, with a maximum countdown of 256. 
Rock.” from 100 kHz to 4 MH oscillate 
readily im this circuit, In this model an 
FT24) xul set to 400,000 He has been 
chosen for control and has usable receiver 
calibration divisions down to 2.5 kHz. The 
harmonic spectrum extends to a least 160 
MP, the tuning limit of a transistor super 
regen used in testing, When used in densely 


occupied HF bands, an АМ beeper can be 
Switched on as an identification aid 
Referring to Fig. 1, one third of a hex 
inverter makes up 3 crystal controlled oscil 
lator and buffer, another third iva slow rate 
pulser and the two remaining unis function 
Inthe dividing section. These are all standard 
circuits described in САЗ COS/MOS Data 
Book 2550203. An emitter follower mini 
mies loading on the IC outputs, speeds up. 
fie time 10 increase harmonic conten and 
provides a low impedance output. The AM 


a 


beeper is a simple clamp that gates rf on oF 
off to following tages. 

Photo 1 shows all components mounted 
от Victor Р pattern porFboard that fis 
inside à Bud minibox. Sleeving 3/8" (10mm) 
long is slipped over the wire Yap terminals 
Of the contact strip to spaco it up from the 
болга. A ОРОТ centeraff miniature toggle 
switch acts as one board to panel spacer. 
Diagonally acres fram it, a 440 threaded 
od conducts emitter follower output up 


p 


through ihe front panel via а 2” (13mm) 
insulating spacer and plastic shoulder 
Washers Two regular AD screws and 
spacers complete the four corner mounting. 
‘This spacing allows the contact strip to 
project partly through a panel cutout so that 
it is mechanically secure without fastening. 


Photo 2 [completed assembly) shows a 
stick-on label with patching connection call 
outs for various division ratios. If only one 
crystal is employed, labeling could indicate 
тюз used frequencies instead. А typica 
frequency vs division stig for this model is 
shown in Table 1, You can easily make up 
compete table of all posible ratios, remem: 
bering that vach CDADIS shift regier 
divides by even numbers ONLY, starting at 2 
and ending at 16. 


Uses to which a marker generator may be 
put have been described before: if lige 
mens, BFO, scope linearity, etc. A type that 
divides down to the audio range liko Ws one 
especially useful in checking хороп, A 


EE 


TURF immer 
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sev conieci 


very broad and fat spectrum of overlapping 
signals is generated and an audio tone wil be 
heard па matter where these fs tuned I its 
iacking and sensitivity are top-notch, the $ 
meter wil hold steady over the tuning range 
‘Tracking adjustment amounts to tweaking 
Tor maximum meter reading or loudest audio 
tone. Then patch for 100 KHz markers and 
cheek calibration, [rs а lot faster and easier 
thar using а conventional signal generator. 


POOR MAN'S UNIVERSAL FREQUENCY 
GENERATOR 
Join Schultz W2EEY 


Ан Лйу som ont 
Jnessurement become more and more 
асрап of the amateur radia pane, the need 
develops fr tet instrumente that deliver + 
"ide songs of both rf and ef signals of ieh 
accuracy И would be del everyone could 
hare a frequency counter and à synthesizer 
ype tf and af generator but thal is hardly 
‘he cise, Most amateure mast utilize their 
basie station gear along with selected 
accessory lems to test out and adjust 
equipment. Ths article desribes a very 
useful secomery tem that Tor a modest sost 
foes à long wy toward having some of the 
Expensive test equlpment just mentioned 
The item to be described la somewhat Ike 
grido meter in that i s basically з simple 
type of oscillator but us one gels 10 know 
зай ше И, new uses forore Cound und ite 
versatility constantly expands, 


онеш Deseelptlon 
Figure 1 shows the cireuit diagram of the 
test generator Ваау, it consis of з 
suring of SN7490 decade counters whlch are 
used to divide down a selected input signal 
фу э Factor of 10 or 2 The input signal can 
some from a 1 MHz muster оное, a 
Special crystal oscilator for externally u 
crystals от from any external sinewave 
Source. The spacial crystal oscilator which 
{ses a SN7400 sll operate wth almost say 
basic or overtone ceyta in the Af range, TE 
can be nse for crystals in the low frequency 
and lower УНЕ range sho by a simple 


‘modification. One gate of the SN7400 
crystal oscilator s used 10 drive à LED. 
Which wil indicate thatthe суча is osi 
indicator as well. When an external sinewave 
source в used, ite first coupled through a 
SNT4121 multivibmter. This чаре squares 
ой the sine wave so i can better drive the 
Subsequent frequency divider chain. 

The frequency divider cham ж fixed, 
although one could easily switch the indi- 
ial SN7490 units то divide by different 
тайо when dested. This should be obvious 
фу noting the wiring of the aide by > 
SNT490 with that of the divide by 10 units 
However, the variety of frequencies which 

i bc generated then with different inpol 
Sources becomes confusing and more than 
would normally be needed. 

“The fixed der chain follows the se 
‘quence: divide by 10, divide by 2 divide by 
10, divide by 10. A separate branch after the 
first divide by 10 unit goes through two 
other divide by 10 stages. In the case of the 
divider chain being driven by the 1 ML 
master oscillator, his results in the following 
output frequencies being simultaneously pre 
зет: | МН? (basie oscillator output), 100 
Ена, 50 kif, 10 kite, 5000 НА, 1000 M; 
and 500 НЕ With amy other frequency 
input source you ean cssly сые what 
frequency outputs the divider chain wil 
bring їп both the rf and af regione. Many 
Surplus crystals will produce interesting fre- 
quencies of high stability in the af region 
‘hat can be used for test purposes. 

"When using the special crystal oscillator, 
‘the LED will glow to indicate thut oscilla: 
tion is taking place. As shown witha 150 pl 
capacitor from one side of Ihe crystal 
sila circuit to ground, the охот 
‘ill work satisfactorily with M crystals. Мз 
range of oscillation can be extended o Ifas 
‘sal as high frequency overtone crystals hy 
hanging this capacitor. The value of capac 
tor required in picofarads is 500 divided hy 
the frequency of the crystal in МНА This 
vale need, however, to he ому approximate 
new you require an absolutely square wane 
‘output from the uni 

When using the multivibrator input about 
э їй to 2V peak input, either sinewave or 
approximate quare азе required 


Construction 

The whole unit can Бе comtructed on a 
piece of perforated board about 3 x 2 la. 
ad made completely portable if powered by 
а ау battery (Burgess No:532) or Just 
re D cells in series This arrangement does 
not provide the absolutely best stability for 
the | MI master oscillator bat unless you 
mead to use the unit Гог marker frequency 
generation im the УНЕ range, з perfectly 
Satisfactory arrangement. Alternatively, one 
‘ould power the ICs from any standard 55V. 


I 
T 


$ 
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replated supply used for IC digital circuitry. output connections between ICs, The wiring. 
T constructed my unit [or battery is not critical and using a receiver to heat the 
powered operation and enclosed the unit in markers, or an audio amplifier forthe lower 
a smalt aluminum minkbox. The output of frequency outputs, ome should be able t. 
sach divider was brought toa pin jack on the determine quickly if the сий is working 
froni panel of the nit The frequency of the 1 MIL master ese 
‘One simple way {0 wire the relatively lator may be brought exactly on frequency 
small number of Hs involved is to purchase using the 25 pF trimmer im the circu and 
perforated hoard which has hole spacing to checking agains WA with а harmonic of 
Fr standard DIP and preferably with а the oscillator or hy winga counter, 
copper pa sil left around cach hole. The 
iS are them placed om The hoard and the Applications 
appropriate pins which either go to ground А | mentioned before, the applications 
ог 1o the 45V line bent in different бес. that you сап find for the generator really 
tions. The ground line is run alone one side begin to unfold only after you have had it 
of the IC and the 45V line slong the other around the shack [or awhile, Some of the 
Side and hare wire used to connect the applications would be 
appropriate pins lo either line. Figure 2. d. А frequeney marker generator for 
Анка the wiring for one of the divide by receiver calibration. The markers are usable 
10 ICs. When one starts this process on the up into the VHF range. 
board, it wil be surprising how fast the 2 To extend the range of present rf or af 
wiring is completed. Individual insulated signa generators into lower frequency range: 
Wire jumpers are used to make the iaput) than they presently cover 


Fig 2 Perforated board wiring o Cx One SN 7480 divide by 10 unit shown wired 


э. To perform stability checks on high 
frequency variable озшен, The divider 
chain will always perform precisely and you 
can monitor the change in frequency of 3 
higher frequency oscilator with a stable low 
frequency receiver. 

4. A frequency generator to generate 
precise f oral square wave signals at any 
frequency desired by choosing the proper 
crys 

5 А crystal activity checker 

© By taking tuo oF more of the si 
taneous outputs together va musing diodes 
amd a series tuned circuit resonant at the 
desired frequency. you cam ako mis the 
‘divider tps (o generate a variety of 
intermediate frequency outputs. 


CALIBRATE THAT CALIBRATOR 
Miele Kate W2KPE 


ont modern receivers and transceivers 

im use today rely upon a 100 kHz 
rysa oscillator lo calibrate ihe tuning 
‘dal. While some of the calibrators are built 
i, others come as outboard accessories. 1а 
any event the operation of cach is the 

By Ihi time we all probably know what 
“zero beating” is The 100 kHz oscillator 

order to serve as а calibrator must be 
"zeroed" to some standard frequency such 
эи the WWV carrier frequency on 5,10, 15, 
20, etc. MHZ With a CW or AM feather, 
we can very emily tune through the zero 
beat point. On SSB receivers because one 
of the sidebands is missing we cin only 
hear the one side эк we approach zero. The 
other side of zero is greatly attenuated and 
may posibly not be heard at all. To 
further complicate matters for us in eying 
to calibrate the 100 kHz oselllator, as we 
can only hear down to about 20 ilz, ме 
can't zero in any closer than this. Leaving 
the receiver at this point, we nest tur on 
the 100 kHz calibrate oscillator. After a 
suitable warm up period, we turn the tune 
Control of the oscillator and again adjust 
Tor а zero beat condition against the WWV 
frequency. With this method of calibration 
we have several posible sources of епот 
Fit in zeroing WWV with the receiver 
beat frequency oscilator and then zera 
beating the 100 kHz calibrator against the 
‘fo, Each ofthese adjustments is limited to 
the lower limit of our hearing range, s wel 
as the fact that we ме obtaining the zero 
Beat at a relatively low Hd frequency. 

"A more accurate method of calibrating 
the 100 KH osciltor wil now be dis 
‘ested, After the receiver and calibrator 
лакот have been warmed up for about 
SQ minutes, tune in WWV on a frequency 
that produces a fairly good, steady signal 
Adjust the tuning for maximum reading on 
the Smeter. Having tuned in WWV, tarn 
off the beat frequency oscillator. Now tarn 


on the 100 kHz oscillator that is to be 
calibrated. I a harmonic of this osclstor 
is fairly dos to the WWV frequency, а 
beat note will be hoard. At this time adjust 
ihe calibrator “гуна! tune" control and 
е ameter will start puking from а 
maximum 10 a minimum: valve. The closer 
you get to desd center the slower the 
pulsing action will become. Н В fairly easy 
1o come dowa to 1 pulse per second with 
this method. If your receiver doesn't have 2 
meter, you can also hear this pulsation very 
diary. In any event you would always 
tune for the slowest pulse rate. 

Note that with this method we have 
adjusted the calibrator frequency harmonie 
directly to the WWV carter rather than to 
3 low Hf, We have eliminated one zero 
Denting step, and this, together with the 
fact that we are obtaining the zero beat at 
а much higher frequency, wil provide 
eter accuracy. 

Having described the method, here are а 
few points of genera interest. 

1 Before attempting any calibration let 
(е equipment heat up for at least a half 
hour ta stabilize, 

2. After tuning fo WWV, walt until the 
400 На modulating tone оез off before 
adjusting the calibrator. If not, you may 
find later that you zero beat the 400 He 
Instead of the ситет frequency! 

3. The levels produced in the receiver by 
WWV and the calibrator oscillator should 
be about equal io produce а good beat 
between the two frequencies 

4. Use the highest WWV frequency that 
will produce а good, stable signal in the 
receiver. Certainly a 1 pulse per second 
beat at 20 МНЕ will provide greater calibra- 
Поп accuracy than 1 pps beat at $ MHz or 
better yet than 455 kHz! The accuracy will 
be considerably greater and it is no more 
dificil to cone by. 


А SIMPLE FREQUENCY DEVIATION 
NETER 
John Reiser KOR 


А Ri e deviation pls or minas that 2 
desired signal nal frequency, Depending on 
UM meter tance dele and шей, a deviation 
ow. Such a device is especially useful when 
‘tod on MARS net er ehen одоор check 


акы desired of any insuming signi and the 
taverns be x dos Tow or high af a 

d йздеу. Those nding Uii owt 
туна өт derisine to compare crystals wil 
Ad derler especialy wmf 


‘Teo гондолы eret wie Invests 
эзе sing nen only andthe other nag ra 
‘Sore oly Ties ere shown i Pig and 
Seer A EO меннее mer 
Shonid be vae for the dide pe and 
Fansite although a 0.30 ot 0100 
opes eer oil ее вину in e 
ооо Trenes deviation meter ук 
Sem Slew oder were ned for the dine 
pe and INI) foc the transistor topes AR 
ири voltage of 25 if needed for the dise 
p 
pres 
e when трат meer i wed 
‘Whatever scie ending este, be 230 


Sl markings wild, Tha туб ean oud 
Т ЛО esce per vin and the 300 eyele 
Seale cam ta ера por sale dive 
Pie Hach can be read al the vas oF 
ы 10 cycles respec 

Tre you ae yom regne melar, LM 


peter to be checked а 
айо metr will mend seri at th emer 
ff the scale onthe meters the Frequency in 
pec тем higher. The anenee И 
туйе wll be. she valor раем Ьу your 
few manga In we the frequency deviation 
"itr eect aeron Ua high impedence 
Sepa of Sor eire n tum of the 


iow аз appropriate, and to vae in he ra 
Sintra utter ‘sown the Any 
Туйш oder that hae an adjustable sir вар 
‘eat de. Somo ot she ТОК тити «туна bi 
hs have ree point aiti tp pite 
"d ry abot the bes obtainable, Sis ver 


best and probable only method of lating 
the erat i by the me of yowe СЭ d 
ж sare that yone Frequency standard ia a 
irit es bet te ae ie foe rouen oat 
ion да with he me erytal evita om, Ма 
{i tha orn of he ee ee 
he Lac tore ronding of 22000 суйе et 
{Se Lit on tel лоу tor TAR OA Neel 
PETA d me ergata WM fummi the 
Ss bert of the sending fo my eae Tart the 
hte tii зой alas he туды бы 


госу in the adjatable TOS aller. The 
итаат sella ols the Teeny 
V ck siase йитте f Be mo bot meee 
rry to make sîjutments in weke А had 
Vall pod эмей capace Ino the postive 
Mitos lead ows the seat to be tarned 
an at needel che the на oft 
Ete PES AH 
piso vinos 10 eels of taat рт be 
Барвоз отап meter le af conan stared 
splot e Mie er ec nz of WHF no 
‘her chek in ау ance the sen © 


THE INDICATING OSCILLATOR 
Ken Brown KISA 


lies of thie gadget hane been 
TUS «ков tne! Even te te 
omerning to be deed, With an FET, 
tower, we ме bck n snes м 
tite bu wih алу advantage 

"Tie nage of hi ocior finu 
эрес handing. Те low падат ont 
os carried дума 10 he T Meo order to 
Saver the ома hin hand. Te highend 
ter care of 250 Mis easy, Th cn be 
‘ended witha lo more effort 

Че of паат ног (РЕТ) 
stows operation more лату ke the ube 
tke which done aes worthwhile 

МАН FET was шей inti ad 
sts ocior. Voy чу oltor РЕТ, 
Vi work t The MOSFETs aho shoul 
Berar юо i na beer The now ont 
id tuin diode икат would be 
Tuch easier to nde 


Chapter VII 


GDOs 


The circuit (Fig) В not este, Ном 
ser, the sensitivity control should aot be 
Mypsed, Layout could possibly be im. 
proved with a sliglıly larger box, allowing 
Фе dist 1o be placed on the face with the 
meter. IL а good idea o keep the layout 
symmetric a far as possible, particulary 
the tuned circuit, ТЕК can bo soen i the 
photo of the inside view. The box wid was 
їп LMB 532 EL with the cover reversed to 
allow for coil mounting insular (poly 
Stryrene or other good 7f insulating 
тей. The meter should be 50 uA 
movement: otherwise, a meter amplifier 
Such s the one shown schematically n Fie. 
2 willbe necessary. This па problem, os 
ere & room Tor Mi amplifier om the 
‘iret board 

А thumbwheel from a BC37S tuning 
чай could be used very nicely as a dal 
Three sides Rave been et clea forest i 
placement of unit when in in. Pla сой 


makes for easy bank change and applica- 
бол to the job at Rand. Standard-spaced 
Munana pins allow for use with other 
accesories. Use 5/8 in. polystyrene tubing 
and stud-type banana pins. 

A dual banana plur can be used during 
construction for setting the spicing 
accurately. The colis shown have the pias 
эней in place for stronger mechanical 
assembly. Dril a hole for about 24 AWG 
copper wire on esen side of the pin studs 
which wil lie along each side of the poly 
Tubing. Use а number 59 or 60 drill. One 
ire в enough on cach pin. Form a hairpin 
with about an inch of wire, push it through 
the drilled holes from the outside. Now 
twist hy with longnose ples, colit ff 
short, but nat so short st sov the wire 
lo апи Then apply severi coats of 
liquid "poly" cement. Be sure to move the 
fois frequently during the hardening 
period to make sure the liquid "poly 
flows evenly over the stad and forme а 
Slight filer with the tube, Epoxy doesnt 
mem to work wl with polystyrene. 
Neither Allied nor Newark lit liquid poly- 
tyrens any longer, bul your aeienborkood 
hobby shop should be wel stocked 

"The lowest frequency сой (number 1 
(095-22 MI] was made from а Miller 


Fig 2 This meter amplifier wil incense шө кун. 
Ba map ae 


951 ferrite 0.5 mH choke wilh 6 or Stems 
removed — just enough lo slip inside the 
poly tubing. Some reaming may be neces 
sary. The number 2 coil (2.2-5.4 MHz) 
met mode from a Miler eite antenna unit 
Wih the slug permanently installed in the 
top end and all lugs and mounting hardware 
removed, This coil was also mounted inside 
ihe poly tubing. The number 3 col 
(5413.5 MHz consists of 32 turns of 28 
AWG enameled wie, close-wound оп the 
outside of the poly tubing. АП coils are 20 
in. Jong with windings as near the end as 
practical. The number 4 oil 127-50 MH) 
Consists of 10 turns of 24 AWG enameled 
wire, close-wound. The number 5 coi 
(35100 МН) consists of 2 turns of 14 
AWG enameled wire, selfsupporting. The 
number 6 сой (60-230 MHZ) $ one 
hairpin loop 3/8 x | in 

A jack e provided for headphone use 
‘The serewdriveradjusted miniature pot is 
for sero adjustment of the meter amplifier, 
san be seen in the photograph 


THE LIFTLE GATE DIPPER 


Ро" go see om a ed ne 
but ie it smal, easy to handle, and 


cordless, making it completely portable? Jf 
not, you will want to build this pote dip 
about $7. АЙ рап are readily obtainable 


ani construction is simple, The plugin сой 
forms, using battery plugs and polystyrene 
tubing, are easy to make, 
The Circuit 

‘An MPF 102 FET is used ia a modified 
Сны оков, Except for the #1 сой, 
where а choke i used, the B+ is fed to the 
Centertap of the сой. This is necessary 10 
obtain a fairly constant gate current as the 
oscillator is tuned to its end frequencies 
Drain current varies from 4 10 1 mA 
proceeding from 225 to 17 Mit Athe 


same time the gate curent varies trom 20 
to well over 50 ВА, 

From is, it de apparent that the 
stronger the ciation: the smaller the 
“тп current and the larger the gate 
current, In gate dip operation, as power is 
drawn from the oscillator the drain current 
will increase and the gale current will 
decrease or dip. 

Limited wavemeter operation, obtained 
by switehing off the B, is accompanied by 
a slight tilt in calibration. When the 
‘reat picks up f, the FET suddenly ance 
into oscillation using the sf as its battery 
Thus, the amount of И picked ap must be 
lange enough or there will be no cecillstion. 
and no meter Indication. However, despite 
these deficiencies, it still considered a 


й‏ د 


Ty Smile daym ва le git 


useful mode of operation and for that 
reason has been included. It is only neces: 
‘ary to wire the sensitivity contral зо thal 
{the resistance is maximum when the switch 
жаз he off position. 


A natural finish aluminum minibox (4 x 
I x 15/8 in) ie used for the meter 
ase, The variable capacitor came from an 
Sk transistor radio and measured 1 3/8 x 
T x in. Tho shaft was already squared 
and tapped for а small screw. Since those 
listed in the catalogs have a pain or Tat 
shaft, you will have to use a colar with 
screw, or dril and tap the shaft, The 
immer capacitors are not used und should 
be removed 


The sensitivity control | used was 
ready prepared for the knob shown, И 


from 5 to 10 KS wil be fn 


99) or Transistors Unlimited Co. (159 
each). Some modification of the meter i 


in the back of the ease to puer 4 4 
machine screws for casy soldering. mak 


Sore the heads and пиз are clean and fe 
of any nickel plating. The screws should b 
for the battery, Solder the leads from the 


tion, requiring no terminal boards or ter 


minal tags. The FET is soldered in place 
supported by ite own Мад. With reason 
able care you should not damage il. A 


buttery holder was found unnecessary: 
however, it is а good idea to wrap a layer 
of tape or stiff fiber paper around the 


Metar is held pit he front panel bya amall bracket. The ТЕТ is he small black object n the cete 


To make the сой socket you wil need Тһе dial marker š mounted on squire PEY fo prevent the metal case from 
three pin receptacles from an octal socket, aluminum posts. The ор post (2 in. long) "Orting out the meter terminals, 
two pieces of 1/8 in. Plexiglas approxi is 1%; in. of its length filed down ioa 1/4 Сой Construction 
mately 7/8 x 3/4 in., and one battery plug im. thickness to reduce Ms bulky appear. Figure 2 and the photo give the neces 
for a pattern. The pins of the battery plug ance, To make the haline, scribe а Пле іт sary dimensions and show the parts needed 
form s triangle. 1 shall refer to the holesat a % in, wide piece of plastic and flin with 10 make the coll forms, The battery plugs 
the base s the outside holes. Dril holes ia ballpoint pen. are sled in the catalogs to fit #482 and 


one piece of plastic to match the pins of 
the battery plug. Motch the two pisces of 
Plastic, clamp im a vise, and dil khe wa 
outside holes in the second piece, Bend the 
lug part of cach socket pin to a right angle 
Slip one over each outside pin of the 
tery plug, Using tls ss а Jig, оше the 
Tog portions to the stators of the variable 
capacitor. Remove the plug, and the pieces 
of plastic should fit down отет the variable 
capacitor, The lug part of the center socket 
Pin s Drought ош between the two layers 
of plastic 

Tic а small notch in the bottom pis 
to accommodate the lg. Before cementing 
the two pieces together and to the frame. 
make each hole slighty leger than the 
Tor expansion when the pug is inserted. 


p 


he dial it made of 2-1/4 in, diameter 
1/8 in, Роха. To give the dial rough 
сое, for good thumb traction, I heated an 
to rotate the dial against it The gear should 
Mave ster coarse Teeth and rotate with the 
4ш, or pou эй erate fat spots. 

"he variable capacitor can now be 
mounted in the case. Position It so that the 3 meas ne 5 
top and sides of the dial will be just about 


MS batteries, The center pin should be 
fled slightly shorter to make the plug seat 
fle the niekai plating from the ends of all 
plug prongs. This will make for easier 
soldering 

Complete сой information is given in 
Fie. 2 However a little explanation may be 
in order. The iregular method of winding 
he #2 сой is necessary to reach 85 МН: 
and still maintain oscillation, With 4 tar 
he d ture spaced, oscillation ceased at the 
highest frequency. The 30 AWG silk wire 
was taken from a TV flyback transformer 
The resistors in the centertap of the вы 
three coils improve the meters sensitivity 
sightly. They are mounted right next to 
the сой winding. With a slight groove filed 
inside che insulting sleeve, it should sip 
over the resistor. 

The #6 coll is lyerwound ss space 
permits and scrambled wound the rest of 
the necessary turns. The top winding of all 
coils should end near the very edge of the 
il form. This will make for easier 
are checked out the insulating sleeves may 
Фе glued tothe plug base. 

Allow the glue to dry for several days 
before plugging the open ends of each сой 
with a small cardboard dist, The coils are 
painted with colored lacquers. Colored 
Seve wil probably work just as well. 
Calibration 

For calibration purposes, you will need 
another indicating oscillator or dip meter. 
Operate it in the diode or wavemeter mode 
and loosely coupled (o the gate dipper. 1 
Calibrated only 5 points on each scale plus 
any ham bands which appeared. Remember 
the dipper is not à frequency meter but 
something to get you in the ballpark 


Conclusion 

The Wüe gate dipper was checked 
aginst а well known commercial tube 
equivalent and, as near 1 could tell, thoy 
were just about even. The battery should 
Tart for а long time because the current 


THE GREAT DIPPER 
John E. Boyd WAQAYP 


“Test equipment is essential im the ham- 
shock, as those of us have found when we 
‘tempted to get that sew piece of Bome- 
brow pecking for the first time. One of the 
mos useful pieces of test equipment is the 
id dip oscillator or simply, the GDO; be- 
Sides being relatively inexpensive, its partic. 
lady versatile. Need am Indicating absorp- 
on wave meter? The СОО will do that, 
How about а modulated signal source? Tt 
handles that too, If you are interested in 
discovering is whole variety of uses, why 


mot purchase one of several books on the 
objec, 

very item used in this СТО was selected 
with an eye toward the average lomo build 
fr There are no parts which mist be spo- 
ally purchased from the West Indica Ex- 
port Company or similar outfit. Neary all the 
parts, except for the meter, miniature pot 
and mode switch, wore obtained from the 
аво or rather, from several jonkbons. 
Tf you insist on buying all new parts, total 
‘cost of tho project will be about $20 


Circuit description 


‘The srid-dip oscillator, in this cave more 
properly termed ап шїгїр oscillator, 
fot its name from the fact that emitter cu 

ent in testor Q, decreases when tho 
fined creat Cy, ls in resonance with a 
nearby creat, "lis decrearo is easily seen 
by the dip of the meter indicating pointer 

When switched to the diode position, B. 
в removed from the oscillator and the in- 
coming f is rectified by diede Dy the volt- 
Sige developed патом the 2. тене te am. 
plifed by the meter amplifer and monitor 
by the 02 mA meter In switching to the 
signal postion, B+ ie removed from i 
meter amplifier but applied to the modula. 
tor, and а 1 На tone fe avaliable from one 
of the output jacks. Та the modulated oscilla- 
tor position, B+ reapplied to the oscilla 
tor, and the oscillator is modulated by the 
T Euz tone. 

Like а patchwork quit, this СРО was 
built using circuits from already published 
articles or books and modified where uec 
онгу. The whole circuit is composed of 
free separate entitios-oseillator, meter 
amplifier, end audio tome generator, The 
сай i wot particularly critical, but lead 
lengths and dres in the oscillator must fol- 
low good VHF practice if stable VHF oscil 
lation is to be maintained. 

My operating time is spent on the various 
bands fom 28 mHz to 432 mHz Quite patu- 
rally, when 1 discovered that the CDO would 
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not oscillate, satisfactorily over the entire 
fange from 2 mHz to 200 mHz, I juggled 
valves зо that it would oscillate well at 216 
mHz (for tuning frequency doublers to 432 
mHz); then 1 ied to get as low in fre- 
‘quency as potable, Oscillation was vigorous 
to about 20 mlz. Coils and scales were then 
mede to cover the respective ranges. It you 
"rt do any howebrewing on da VHF 
bands perhaps you wil find it necessary to 


Fig. 1. Circuit diagram of the groat dipper. Note Hat though the 2NDN ke a PNP tir, the 
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лее the vibe of the победи кти the citer and clk on the lower 
back capac, and to уиде he emitter frequencies 
and base resistor valves in order to sustain ‘Because a shear and a brake were available, 


Oscillation at sour desired frequencies. 1 constructed my own chassis, consisting of 
two U-shaped pieces of и” aluminum. Using 
Construction the GDO а breeze, for it fus the hand 


Vector board was used, mainly because | very comfortably: if placed оп Ве work 
wanted to experiment with component val- bench, it doesnt rol off each time it is 
ties; however, а printed circult would be js bumped, The completed cue (N^ H x 
as good, especially for something such as a 29" W x GK" L) i exceptionally sigid 
club project. It can be seen from the photo- and imparts a reasuringly solid foel when 
‘graph that the meter amplifier and audio handled. Commercially available minibowes 
scar are built om separate boards. This could be used if you don't have facilities 
is due to the fact that | built several differ. availible for rolling your own. 
ent amplifiers; the layout would Took neater — In bulding the sf oscilator, Keep all the 
Ч they were on the same board. Positioning sf leads as short as posible, especially the 
of the ‘if oscillator and capacitor C, at short lead from Cy to Qy and fom deut 
Shown in the photograph is recommended, ground to chassis ground. It was found that 
but the placement of other part s mot fale dipe could be completely eliminated if 
E а copper strap 4 wide was added fromm the 
Fiberglass board ie wed at an ultor сарае ground hug directly to chassis 
for mounting the banana jacks and plugs ground. Apparently the ground on the var 
outs and drills easily and appears to work able eapactoe C, в not quite good enough 
Fine. Three banana jacks were weed, tbe at frequencies above 100 mile, Various 
third jack being шей merely to provide me. transistors wore tried im the oscillator; the 
ani rigidity. Te could sko be used, if PNP type 2N2398 was found to be a goad 
necessary, to shunt additional capacitance performer, as was the NEN typo 2NOIB 


Mie vid led Polo pia ced. 


However, the use of the NEN type could 
lead to problems with battery polarity. Ca- 
pastor ©, is а IN” length of fisted wire 
Positioned пеш the collector lead of Q. This 
Slightly modified oscillator circuit is from a 
book describing, smoog other things, a uan 
sistorzed GDO which you may wish to use 
Ae a reference. 

To keep cost low, a 0-1 má meter was 
eed im conjunction with a simple meter 
plis IF you happen to have а 030 rA 
meter Iying in the juxkbos, that would work 
‘equally well, and the circuit could be sim- 
plified accordingly. Several circuits were 
bait for he meter amplifier; the one chosen 
was а compromise between сой sed рег 
formance. А gormaniom transistor was used 
because И requires less voltage to tua It on 
Leakage is low, the pointer of the meter 
resting Just off тетә when по coil is in place, 

‘inter information сап bo obtained from. 
Јапану 1906 73 Magazine, which was the 
Soure lor this circuit 

A tramistorized audio tone generator is 
coupled by a 2 “Р capacitor to the base of 
the oscillator transistor for modulation. This 
modulated oscillator allows the GDO to be 
sed as а versatile signal soree, An output 

'S included on the panel to allow the 
1 АН» tone to be шой without toring om 
Фе orte 


ош тоя (FRONT 


Fig. 2 Layout ofthe te cut boarde uted inthe 9 
fase he cet sould be easly adapled fo ane our, ard eer fo 


cd cet 


f alper. nee two boardi vere wed în Ihis Fig. 4 Wing the fourpaon dde wich br 


a grat di 


{fhe ian Шиш. 
Thee ege eere ean 
HS Mi Th ee 
pota 


avos 


ig. & Talca did for 
аы Den o d М 
"an. the aficiones Dae should bo 
ii arl promt 


There are a couple of components which 
not everyone чїй want to duplice: One, the 
Sub miniature 10k pot with SPST melt, was 
Sheen because à very limited amount of 

co waa available, tho той i bulk ооа 
Terr chis the more commonly avaiable 
Nudge coud be шей, The other, a four 


ition wileh used to select the desired 
ide i a 290 variety available Ба Tal 
Sie or Radio Shack. Tt has a peculiar 
Switching arrangement and if you duplicate 
this project, several hours of experimenting 
contd be eiminated by following the ple 
teri diagram included in this ende A 
disadvantage of this particular switch is hat 
the moter does not indicate in he modulated 
oscillator postion. 

‘Using dividual scales on each plug 
А assembly greatly enhances scale lege 
ty, reducing the chance of reading ere 
and speeding frequency identifications This 
Scheme; however, В not original. It was de- 
fered in а 1957 аше of болен Мада: 
Zine, and is currently being used om à com: 
mercial CDO. Tt requies litle additonal 
fort to build the coll assembly fn Uis man- 
Ber and is, qo me, well worth that extra 
effort For want of anything es, the сой 
farms were ade frm the plastic tubes which 
contain the flm воет supplied with exch 
soll of Polaroid fim 

Lastly, case of tuning im accomplished 
wy through the ше of a 1° skirted koob. 
Small knobs аго simply too difficult to use 
comfortably 


e 


ration and operation 


JL Бей to calibrate this GDO by listen- 
ing Кє the oscilator, modulated by the T 
ile tane, ов а general coverage roche. 
An alerts method isto ше anche СРО, 
pang one in, Е 
Aide, tuning for either peak or dip. The 
scale wich were wed om this CBO wil 
Шаш i parts and уот aro followed cnt 

To ше Dis nk as а dippe. ple the 
mode switch in ect, and phe the dip- 
per call next to the сой under fes. The turns 
BE both cl should bo poral, and mo at 
Tight anges to eash oer. TS og from 
Pilling he ila frequency, keep th two 
Sis теридей at much as posible, ile 
Su аж a meter dip. This anes 

mt dal accursey wil be hep highs 1 a col 

accessable, fuit а pair of wires tut 


т, forming а two turn сой om ach cedi 
Slip this coupling link over the two coils 
Keep in mind that а сой when it fe та 
circuit, may not dip at the samo frequency 
SF when it s ош of ts same cire 


GREATER DIPPER — MODIFICATION 
John E. Boyd WAA YE 


Introduction 

To the uninitiated, a rid dip oscillator is 
neither glamorous пот exotic, even if it does 
appen to be transistorized. But to hose 
who have ever tried (o рш а coll on 
frequency, one is worth its weight in micro: 

"The original model of the Great Dipper 
proved to be а versatile, И unexciting, grid 
dip oscillator, Intended fo be used mostly at 
VHF, the dipper was limited to frequencies 
above 28 MHz. To those who seldom oper- 
ate above 10 meters, the lack of frequency 
Coverage. below 28 МН: was а definite 
handicap, Expanding the frequency coverage 
downward extends the dippers wefulnes 
considerably. 

Component changes made wore noi 
extensive, nor were the physical dimensions 
of the unit changed. The schematic diagram 
of the modified circuit is shown in Fig 1, 
and the pictorial diagram of Fig. 2 is included 
to supplement the photographs printed in 
the original article. 

Modification 

First, the oscillator circuit board should 
be rotated 90 degrees from its original 
position so that transistor substitution or 
replacement can be made easily. A micro 
wave diode might be substituted for the 
original, glass computeriype dinde, this 
results in better performance at VHF, but its 
effect cannot be accurately predicted. A 
INDI or IN23 diode could be wed in place 
of the D4900 called for in the schematic 
Best oscillator performance over wide 
frequency range results from using a 5 pF 
capacitor as the collector feedback coupler, 
but this was а compromise value, If oper 
ation is likely to be confined to either the 
НЕ or VHF segments of the radio spectrum, 
some experimentation with this capacitor 
Should result in improved performance aver 
that particular range. For experimentation, 
inea 612 pF or 4-30 pF trimmer 


Pip 1. Schematic of modified iui, with om- 
‘one оби inated by * LI: 1828 MHE, 
ig шш No. 20; 2244 Mite, Si tars Na, 24 
4550 Ms, 1X4 turnt мо 24, 00105 a, Bi € 


To perk up meter amplifier performance, 
the 2N385 meter amplifier is replaced by a 
2N918, а relatively high pain, low leakage 
transistor 

Although the change was not made in this 
unit, a 6-100 pF (MAPC-100) variable сара. 
titor could be substituted for the existing 
5.50 pF unit. As cam be seen from the 
fullsize sales, Frequency coverage в narrow 
fon the 13-23 Mite plugin coll. Those who 
frequently construct HIF gear might benefit 
from the substitution, 


Operation 
‘Operation of the dipper is the sume as 
before, except the frequency range is 


greater. Another coil mast be wound forthe 
10-25 Mile range, but exiting coils were not 
modified. Calibration is now different from 
efare; fullsize scales are included with this 
article for those wha do not have a general 
‘overage receiver or another prid dip oci 
tor on hand for calibration. 

Oscillation is sill vigorous at 13 Mita, 
which indicates lower frequencies may be 


reached with a suitable сой plugged i. 
Similariy, oscillation is still noticeable at 195 
MH, so operation at higher frequencies may 
эе possible, 
Finishing Touches 

Appearance of the dipper was improved 
ater enlisting the help of a draftsman. The 
dial and meter scales were professionally 
inked. Figure 3 provides fullsize copies of 
here sales 

To improve the legibility of the labels and 
scales, they were inked om yellow cards 
ther than on conventional white paper. Из 
з small point, but for those who use test 
equipment frequently, the Black- on yellow 
Technique results les eye strain. 


ETCHED CIRCUIT оне DIPMETER 
"Bob Corbett WILL 


1 made thre models of the dipper, Th 
cover 130-135 МН. 173250 MI, and 250- 
T0 МН; The fest wo modes use the sarme 
чәе indutor, th the 190-155 Мя model 
Sepa a Lge capacitor for ning wil a сє 
Tamie ант arose. This Wimmer ie not 
shown in the schema па value te 7-45 DF 
ancî should be adjusted 1o cover the proper 

he 250.450 мна dipper vies а small 
incor than the obe tabo hos copper 
jumper own in he уюш} tat e over 
quens dippers dor have 

ach diner s complete [icing the bat- 
ter) exept for de meer. The metes were 
‘ited to ve space and money, but can be 


90-195 MHZ 


18-23 MHZ 


в 


каше И you 
Tach dipper wes one RCA 2N3478 NPN 
sion ном. Three апт cost only 
BESO spice, but Ws Mey йш or ta 
store tat эке even cheaper could be med 
Tho 22170 has od burg Ue only sefer 
sue k бе dort cuiii Tendo. бий 
es ану leads нй pose кше tae jou 
fi keep бай of the connections 

The copper side of the board for the 
dipper в shown т Fig. 2 with the com- 
ponent side in Fig. 3. Use glass or Teflon 
based board. Paper or bokelite board 
probably wouldn't be satisfactory, Trim the 
board 10 the proper shape with a nibbler, 
The Inductor should be coated with col 
dope to keep from shorting It when you use 


ah to we lightly larger 


ЖЕ ne icut атн dental te 
ne deed by WAICOH in the December 
19657 but te constracton а quim df 
ferent ie Johnson 100104 (S pF) for e 
S hie women dorem nd 165307 
ia ter acis C t the TB 80 М: 


To mount the boards. soul have to сш а 
than ди menr 
342 cise. On dot to dal mon 


«rl oles of the proper size tn rov, hen 


"re filet fish e son. Vn have v end 
that side of the Mando on t» get the hoard 
bre Vs el place hy an exe et of ts 
‘on th эйи the potentiometer and ih 


ing сарын, Be эме ho rio the Кай 
lectin trom the copper side ol dhe board 
St ey won't touch the metal ofthe cove 
The tery led i ple wil e simple ch 
sexe fom serap metal. 

The dipper ves ease 
swe get Iti, fs beck v 


"PTS 


The, tree dippers shown here cover 130480 


fy to at Û mA, That meam that 
flo neler кейир dita dep ard the Аат 
2 There should be 
«йе чиш i eure Бы ii 
to callie the dippe 
aps id set сү ы 
rion. Ther the second rons of the 
E Е ier Tuning 235 lo 5A ean be eee 
Heres the Taide of one of the dippers uit UHF TV set (170.390 MI I you have 
ine mele receiver, that ges you anther 
olor at 148 Mf ou ean put on the panel 
mois wih А ar Deak nib 
pos e p 
E rue duke m 
he eren Now should et 
130-175 мн: sent dip im coment when bath © 


The атш! ot 


175-250 MHz oed t e neqne 
meer the distane from 


CET? 


рє. 2. The copper side of the etched cit 


click, You probably won't be able in get a 

Be careful that you dont we the dipper 
around an energized transmitter of more Шып 
Tew walls cunt or Ihe dipper may hc 
pn 

These dippers ane simple, espe and 
sonra t bud. Ate you've build them 
Tos wonder how yon ever ied to boil 


UHF GRID DIPPER 
J. Fisk WA6BSO 


When building or testing equipment for the 
4420 me band, amateurs invariably тип into the 
problem e ите sn Т7 И becomes ie 
Sia to e whether you are ately 1 the 
band or somewhere nearby. The intel 
wl counter tat vo shoo be able to брит 
Dl enough afterall the band 30 me wide 
But even he experince О ter wil cor 
"he 490430 mc amateur band falls be 
tween the VIE and UHP television asi 
Ines and there i very litle lo we Tor à 
Frequeney reference point. H i near i 
sie o tell erac where you are wilont те 
Sis] Nor В the problem conia to e X 
eter band; when Бийди умы controlled 
Converters for 432 or 1996 Из sic to hu 
Чы e ast tile i тыу tipi and vot 
doubling or quadrupling. Even wi а 45 o 
30 шо eral Is qui easy t0 tune мр o 
the wrong baroni Remember üt Mi mc 
lange af 400 me ix analogous lo à 400 c 
Change on 15 meters 
thot ir requirement ncc but he coral 
the least expensive cl these won buy a pret 
respecte all land veter. Occasionally 
Stable test equipment appears om he sums 
"meret, but again, теке ic proie 
The staple UN pridipper describe i 05 
aide vos denied чиа» to economi 
tally Bi this need. M covers the Петак 


is a 745 pF cerarsc timer dors CI | 
"he ewes requeney тоди. See the Tet 


ety Beide i eive the ipe 
re the oiher неч. 

"Th dipper сп sho be uscd for monitor 

AM transmitters by plugging а set of һе 

phones i the meter fk amd adjusting the 

+ Toning and pot Tou can ale te the dipper 


йыла tab live ай che Wr dor determining te еде of another nol 
тиет dk sow very ow ere. As sau hor. Simply tune she оо dipper with 
бин dh po. the Wren shod аном headphones plugged i unesl ou Мага digit 


эп enterprising ham could ute the power sup- 
T osi nis кану rele ey E 
Frequency we tope ри" Although we 
ing a mod V ver dione 9 se 
td inexpensive, tho power indicator bex spe- 
‘ally designed. for the UHF tuning heal 
Jas several features that are not avalible m 
Inexpensive litivpe vmi. These Mode in. 
ternal 1060 суйе modulation, provision. for 
Sero modulation, and voltage xelaten 
‘which provides the neccesary stability at the 
"its high Frequencies 


‘The rf tuning head 


The heart of this instrument lies in the ta 
ing hend felt. There e noting particularly 
few or dierent about the crit buta these 
P Frequencies stray dbelance and capacitance 

in crevit шуэш and consteneton wil eo 
affect the end merult. АП the Id lengths ost 
фе as short as humanly рок and skal 
‘rut’ Deut шш foie standard СИР 
practice. One of the big prebles in building 
Enable otters at UHF ist obtain an os 
lior that wil iune [ru one god ofthe 
Fange to the other wth no “ble” frequence 
По or instability. The series tuned BES 
По osellator show Fig. 1 ile these 


Toga as pb, all the tuning hea vir 
e ee te perpen te sete 
komponents mounted disc t the CWA 
abe socket ог button capacitor lug as ls 
"ted in Fig. To obtain the desired ace 
тасу with the precarated dl, ie diagram 
Slant be flowed as closely as pose 


from 300 to 650 me at a total cont that k ton es been ith sev 
comparable to а keefrequesey litte gil. original шй: ab leid ax aem 
dipper, By wg pudor parte md amer! omilar Kitty 
аьдет thie cst mos е subita 

tally reduced. sould hasten to poin nt 


а af the To keep stray circ inductance to a mint 
she mum, al seeing between the cll and tube 
ийре. This и helpful socket © done wilh cuequarer iach wide 
des oot have acces to com- stripa of thin copper shest Т adden the 
йен purposes, By ter of the variable pacta s connected" 
rts decribed in this the OCW: grial (pin 4) i a shart strip of the 
rated did анакей am sume materia Те wy icky port of he 
wiring is the installation o the ete actor 

CATs capacitor 300 роты Dutton 
{ype mounted as shown ia Fig. S, The S 


Sul be avoided Af accurate dil eatin 
ie dese 

“The particular едр has bern dupl an accessory powe 
‘ited several times and hr exch ease tala. Lator aed dicor are Mee 


ied bracket CAY P made fa а one: 
‘quarter ich wide copper sirip, one and one 
bito TM inches long and зо to Uc mounting 
чай e the capacitor. Со à he GCM 


Piae (pr js made wi is aiming luf 
on top of the button. * 


Вә. Poser supply ond medie fer the UME arid dee Fe, 3. Ошен wing анил the GOW sce 


Connection to the stator of he variabile ex 
parior i accomplished with another shor 
Si ае dus copper as sown Fig. 3 CDY. 
Тыз poe o Soper и pent so toes both 
Sito mounting pins when th unt i mem. 
Ae den и ш ded f ph 

“The oscilator sud woning machen are 
Мата in a ашады 4 %3 X 4 inch chasis 
or laid out x shown in Fit 4. Although the 
lors itis buted on a LMB уре 107 
шай шу other пааша have simie 
[айу zed boner which are equrly sable 
"The layout the enone Б alg formar 
and no dd should be found in дарат 
if The Ql оо clout ae 
тшде by ан or punch round heler c 
then cing oat We arcu between Thom st 
Жома m the dating. This Is зу done 
Sith Adel "sti tnt аб e sal 


sere hes ore drilled with a standard ach 
JE to pas 240 screws, Ha Inc holes wil 
бє reste i638 stews aro use, 

“The dial widow ie сш fromm a sot of Yo 
Iu ers piste 10 the dimensions shown i 
Fig, 4 А habe is seabed in the center of 
this window; 1f a oe donet ine l esr, 
this scribe mak тау Бе Bid їз with black 
"ndis ink Ale е tuner erem ie coms 
pleted this dul window ро im place 
‘ver the dial etc 

"Tho voil socket is made by Installing tun 
banana jacks (E F. Johnson type 108-74) o 
"fi ch centers in the Teton Connector lose 
Istor ыы im Бр 4 Gf Tel s 
mellis, Форте тыу be мей Ths 
Fa totes over the Largo long hale 
cut in the end of the chasis. Tho serew holes 
"cd for mounting tha connccor stor ave 
ое to the holes im ho multe i 
Sc Tn ts way i be propesly mated te the 
Selanne, Ай nylon attaching. sree 
were төй in the original mode, they are not 
посту ord regular metalle screws il sot 
Жш amy cl the окай characteristics 

"To rece stray сокалу toà minimum, tho 
ect ceci moaned an an most 
Sheet. Teflon was used for this purpose in the 
ода] unt, but opor berd with the copper 
ресе of would be perse) suitable, Sheet 
polystyrene le not te desirable In thts Toston 
Became of ft асерин to hest. The en 
welape of the OCW get very bot vd te 
mont temperstre shin e confines e£ 
Фе small chats is quite high, 

"rho general layout of the Tela eui 
support and associnted support angle are also 
Shown ia Fig. 4. The ange i rut out drom а 
piece of i ooh alumina sheet «nd Бом i 
Sie to form the angle When these dem 
laces are mated together, the metal angle 
‘will probably leere with the lower movit 
socket mounting жен. И must be drilled cut 
‘Sing бе hole ig the seiner support e à 
elds, Тн addtional Flo s not shorn be 
ые its exact ation will vary fom writ o 
unit and depends upon the асосу with 
Whi the pors are Ind o 

"The dial mechanism ls not complicated, but 
a is bard to ascertain fram the photographe 
ly how it pat together. Те exploded 
"ring of Fig 9 should help to His respect, 
Tho vernia techno ss am Eddystone НЕТ 
planetary dive that provides both smooth 


ee ero he ome Vae 
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Umm RA em ri t 
EAT Wes gi ie 
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Fg 7. The cl or the UHE grid dpe 


the label on the cin will show though the 
Diper бы, Robber cement recone 
De pone to prevent excessive wrinkling 
tnd distortion of the do 

‘When all of the dial parts are completed, 
they are put together a chow in Fig. V 
э шс омана im the small bos, bot all ul 
"le parts wil fk. However in order to get all 
"i the dil machinery mts the box im the 
arder, a coroct assembly Sequence mest 
{allowed First the polystyrene shalt and e 
ler sre inserted ita the dial drom from the 
‘ar. Nent ier the Eddystone drive wal 
through the hole м the front panel and mate 
it with the end of the polystyrene ый. Place 
the bushing over the capacitor stalt, altach 
the polystyrene shat and Мен the coupler, 
“to tighten e coupler at the back end ofthe 
Eddystone drive tw the access hole p 
vided in the dol deam. pe” vernier 
Ave mounting screws, Now completely mesh 
the capacitor plates, center the low edge ol 
the did in the window and tighten up the 


Alia drum ly. Dissenbly must be accom 
lh reverse order 

"The twin had is sitched to the indies 

power st th По абы eae 
аке fet lg This cube attached tothe 
фо with а plate cable бъл mounted fn 
hole provided. immediately dicent tothe 
oscillator support angle and cui through a 
lier grommet hole at the font end o he 
Enclosure. There т тш} room at the 
Fabia grommet te we a cb clamp, v the 
abie epos to the baw at this point Be 
Tre telis the cable however, check for 
тийем оке eee Ha he dial 
Arum И чїй probly be necessary to ronte 
the cable slg the corner ofthe chasis to 
Rin enough clearance 


Power indicator modulator 


The power/indicator unit is housed in a 
standard v 6 5 йу bor (Dod бре 
AUTONO o. equivalent) The layout of Wis 


койу и aot at ай critical, and jut about 
string би sits the oder may be пич 
‘The only ри cation that mist he db 
Served With the transistorized 1 kc pa 
ЖИК veto. This une but on a piece of 
Perforated epoxy board (Vector SEALS) 15 
Frew wide and Lie inches long. To pre 
ide any 60 cycle pickup, tais board e st 
"ied on the opposite side of the chassis from 
the power transformer. 

nthe authors case all the родные 
components were mounted on a 4 3 


heh aluminum. chamie. The chassit war i 
‘front panel of the uti box 


the fue holder and to pass the AC power 


png A chasis Pande Бы 1108) on he 
бор and rubber fet оп the bottom Ра abont 
onglet te walt There i one aber addit 
let fe main S ch holes le on 
inch centers along th re edge of e о 
Ere D RITE 
five frequency. determining tol А emt of 
pray paimt and some Data "Letraset dry 
transfer hbels are the fishing touches. 


Calibration and operation 

Without acces to existing 420 me equip 
iment with Town fraqueney characte, 
(tic lbi hy (һа Tava Se imposible 


ST 


However, this gi-ipper moy be checked on 
Tie ae: rang wl ie i n an land 
lisan recti Ifthe cet lont and 
at ie etn ut ary 
{Stored good cocto can be eb 

fo reasonable accuracy ised. The bands 
that же Hey to be the fortes ой are the 
шен and the Highest. n the lowest te co 
ср ede Stic writ libel a 
"ie change in length will move the fre 
илеу sever перја An accuracy of 3 
ДӨ me purr ims 12 mcs lose ain 


боп to the speifed dimensions should provide 
curacy better than this, 

‘Operation of this gri dipper is exactly the 
same as any Tower frequency wit, И may be 
ied in determining crei resonance, detect 


Found to be very usekal iv determining he 
seres resonance point of rf chokes und ce: 
"ami bypass capacitors 

To the detect mode, this wit will indicate 
sf ages as low аз 30000 micros, More 
Sensitive operation a be obtained fe 
ted at am алс ава detector. In this case 
headphones are used and an айю beat note 
sul be head when the grid-dipper is ned to 
the ооо being checked im the sper 
frequency ranges, i walls dificult to ob. 
тин an acl Dest note, amd only а “tick 
Will be discernible when sow tune by the 
Frequency of the unknow energy 


pi te ene a <= 


BS EN Am 
еее | 
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| 4| 480. 490 900 “526 540 570 
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» 


When the oscillator s ined between 605 
sand 63) me, Chere Is тшт second hare 
monic energy to provide a strong reference 
Siena п the 1215 me amateur bond. This je 
particula viel nthe initial tuneup of 
Converters for Uis bam Use o the internal 
1000 суйе modulation side in бароат, 
the rid dipper signa from other 1f sources 
that ate present through! the spectrum 


WIDE RANGE VHF-UHF DIPPER 


Bil Hoisington KICLL 


Most dippers for amateurs that E have 
seen зо far, no counting the $100 ones, 
Stop around 200 MEZ just as you are about 
to enter the fascinating UMP regn. We 
Чо have the 432 and 1296 bands, so let's 
Become more familiar with them 

After all these years of “griddipping" 
ме find ourselves without a grid; so t Just 
becomes а “dipper”. To retain the prestige 
ol a hyphenated name we can all st 2 
“aippergeneratr”. Most griddippers have 
een wad as generators, but this one har 
builtin modulation, variable “input-output 
coupling, controlled Q. and several ther 
interes features, Вей of ally t Kote all 
the way up to 1396 МВА. 

‘When this lile unit is completed it may 
be used as а dipper for determining the 
resonant bequem of VHF and ОНЕ cir 
cns, as an indicating frequency meter with 
an adjustable Qumaliper. а fied strength 
"meter and modulation monitor, à sensitive 
Tegenerstive receiver, or а CW and MCW 
Signal generat. You cm aho ше it as 2 
harmonie monitor or aa frequency trane 
fer unit from one transmitter to another. 

‘Several circuits must be considered when 
Dullding а wide band instrument such as 
this. Far example, you should chunge ci. 
uis around 100 MHz and again at 600 
Mk, give or take a few hundred. Below 
100 Mz cos are good; from there to 
(800 МНЕ you сап use 4 wave resonators 
andl after that the E wave. job becomes 
rapidly the best method, up to 1300 MHz 


Plugin rf heeds 

1 have made no attempt to cover the 
complete range from 130 to 1300 MHz with 
‘one occlltor. Bs using plugin tuners you 
"may vary the components to sult the froe 
веру, On 50 МИ for cempe, you may 
Чо ow cost transistor, a col, and а 25 
or 3Û pF capacitor. From 100 t6 600 МНа 
You we a better transistor, a wave strap 
And а 10 or 15 pF capacitor, In the micro: 
Wave region up to 1200 МН you we the 


pap EE E re he, 
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Fg 1. Borie VHF/UHF мейин eet 


fig. 2. I20 e 30 Ni tuning bend 


ond а small butterfly capacitor of 3 to 5 
E 

If you break the creuit at the right point, 
à spi’ as ien he fs 
"ay be connected through a minia 
in socket amd plug at shown im Fig 2 

four leads are reasonably dead to i. 

You can leave out some of the audio if you 
like, but its very handy to have а modu- 
Tated signal. If youre running tiple. or 
quadruple conversion, is nice to know by 
US modulation which is the signal and 
Which might be а birdie, As far as dials 
ме concemed it males calibration and 
fending à ht easier to have only one band 
or range per dial 


130 to 300 МН: океаны 

Fig, 1 shows the basie X wave бсш 
Fig. 2 the complete rf unit with control, 
al ouput and modulation. 

‘The circuit itself ts very simplified, as 
seen in Fig. 1; there belg calf one in- 
чап, Li, and no choke coll. This should 

e for а fat toning oscillator without 
power dips as it is tuned over a 2 to 1 range 
fn Frequency, and it does just that. With 
a SNITB0 im the circuit there is а smooth 
Poer output curve from about one volt zt 
it 130 MHz down to ной at 300 MHz 

The ef coupling jack J1 couples the af 
energy both im and ош. Thie is because 
LY acts as clther а detector resonator or 
an oscillator resonator, as required, Actual 
iy this rf fack сап Бе used as shown in 


Fa. эю to мо мн xr wilh variable ak 


Fig. 2. PI is a variable link to L1 and is 
plugged into Jls ПА has a few inches of 
fable between the white ABS plastic font 


patel and the орин ca biete shee 


ecanse the phono plug is rotatable, А nce. 
variation in 1f coupling ean be obtained. The 
‘ox cable and JIB get the rf out to the 
front panel for easy use with antennas, 
probes, cables, ete. 

"The emitter goes to a IK resistor then 
through а, coaxial bypus capacitor whick, 
тиз the de in and cul and Teaver the rf 
elind. These feedthrough type bypmues 
are very necesary-d not skimp om this 


300 to 600 МНЕ unit 
3 shows that this unit is essentially 

за the last, except for dimensions. 
T med a ЭЛЧ here although many others 
will work too. It tunes smoothly fram 300 
to 600 MHz; we the variable Ink feature 
asin Fig. 2 


900 to 1100 МНЕ 


For this frequency range we need a itle 
different approach. From Fig 4 we cam 
See that we now have two d wave ine 
n which low-voltage points can һе found 
io attach the base and collector resistors, 
Most of the & wave portion of tbe lines 
оп the transistor end are actually inside 
the case. The places where the base resistor 
and the 600 ohm collector resistor are at- 
hed to the X wave lines cam be found, 
ox checked, by watching the if meter and 
Touching the lines with а penc At the 
proper point no chunge occurs in the f 
Papel: sometimes it even increases, 

The diede circuit of Fig. б и not ideal 
but it works. 1 have several of these around 
the shack and they work very well for de- 
tecting 1296 МЫ energy. Even ordinary 
hook-up wire will support the assembly of 
Fig. 6 about X inch below the sf lies; 
you will soon find the best spot with the 
"nit бейш The sf input jack and as. 
засаа) loop L3 are fastened so that L3 is 
in place over LI and L2, and itv coupling 
can be varied in а зем вый fashion, 

A this point wo should mention that as 
a “dipper” the circuit is sll working fine; 
also as a signal generator. It ao serves 
as an of detector but as tho frequency ges 
up into the microwave ranges И de mot 
“шне as good as the tuned st detectors fea 
fred im another article im Т3 Magazine, 
Ideally, you should ше the dipper on miero- 
waves а modulated generator sod couple 


жыз 


Fig. 4900 ы 120 Me cicer cet, 


n 


Fio. 5. 1200 te 1300 MPs сейн and legea 


it into the unknown circuit; then а probe 
attached to another taped detector sould 
Те coupled st the omen he There 
are quite а few variations vag the dipper 
ле ап oscillator that you wil find wel 
iF you use a te пособ, 

Inthe mira ирк tn, ту e 
perience cates that the plonger toned 
Sax cay Ime ie the best, the tuned 
tough line пем, and the сисш of Fig. 5 
met bet Ае а dipper, generator and re 
generative receiver i sll good. at 1200 
Мне Just to check, 1 plugged an antenna 
into Ji, put ап audio amplifier across the 
оде and copied small transistor oscilla. 
tor acrea the room. The base bie eon 
Ss as a very smooth segeneration con: 
trol. Smooth regeneration, as we wil see 
Inter, is very important fr maxtaum send. 
"IV when ойдо for harmonics end wal 
pon 


1200 fo 1300 МН unit 
ig 5 shows the 1206 unit; 1 have used 
this icu for many months as а dipper, 
varlbledrequency generator, modulated: 
oscillator source, and as а regenerative ге. 
cies for 1990, Yn ip шош T wed a 
negative de grounded enlsctor return. Don't 
short the base plate to the modulator base. 
Note that one end of the diode is tod to 
the base plate; this lead is brought out 
з e ишш 2 ok Tend, You cam alo 
we t ungrounded as in Fig, 4-you eam 
"Ee а Sth ead in the T-pin plug and keep 
the diode Isolated from the minus 12 volt, 
Suit yourself, just remember that ай units 
have to use the sumo leads, as they all 
plug into (he single modulator sf unit. 

1 just plugged a litle 12 element Yagi 
antenna into this dipper and i works nice 
xime ш а тшшш ee 
Please note, Шш is only for test purposes 
around the shack. You can hear ‘with it, 
ut not dat good! 

1 had to put a choke in the cathode lead 
оп this one, and tuno de (the choke) with 
1 piece of copper foil. A choke was needed 
dn the collector lead too; after ай this is 
the L-band microwave region. 

Tho Hf input jack Ji ie mounted on a 
bakelite upright. Be careful of vertical metal 


pisces attached to the base plate; they only 
hed to be two inches long or so to be- 
‘ome Marconi antennas on 1208) Bring the 
base resistor and the collector choke away 
‘om the lines in а perpendicular fashion 
[ros 

‘The total length of the diode and ifs 
two dade, from ground to the tiny 001 
capacitor O 1s about 18 inches; ft is spaced 
about 3/16 from the ground plane, The bot- 
Tom edges of the lines are about E inch 
from the ground plane, 

"he vanisor presently in tho unit is 
а selected 2N35085 about half of tho dozen 
fr Т have hore go to 1900 MHz, а couple 
Бола 1400, and the rest to 1100 or 1300. 

Don't be alarmed that Ll and L2 ore 
longer than those of Fig 5, he smaller 
абору capacitor does that. You can make 
a choice as to capacity, length of brass, 
and desired sf range. You can use a 5 of 
10 pie capacitor for C1, shorter Ines, and 
tune over 1300 MI. Та fact, T have reseed 
1800 MHz with this circuit 


Modulation and control 

Fig. Т shows the circuitry for bins con 
trol, modulation and audio. Dont kt it 
Scare you. Шз just the same old deal of 
doing what has to be done foe contol pur- 
‘poses, and fum then on Just tuming the 
Enobs to get what you went, 

1 have found that a very good plog and 
jack can be made by wing an ordinary T 
Pin socket and а Methode 7 pin bakelito 
plug. Unfortunately, I have never found a 
"minare tube with а Бае base; they 
are always made of glass, so you will prob 
‘bly have to buy the 7 pin plug. 

"he minus 12 volt lead goes to the col 
lector meter jack and thea 1o the minus 
12 volt of the power supply. This puts the 
3f panel ground at minus 18 volis and the 
"audio af panel at plus 12. OF couse, you 
don! have to ground the plus 12 on the 
Sudio panel, 1 just have that habit 

"The base zetum goes through a SK re 
sistor and then to the Ыш contol potenti 
mater. The diode delat output goes to af 
Jack JB and. the meter МР through the 
meter sensitivity control. This potentiometer 
^s selected to sult the meter; T have used 
5 10 K unit with а 500 microampero meter. 
Note that part of this resistor should be 
usad when af output is desired, otherwise 
the meter shorts out the af, 


дедь modulation 

You might nk tbat just about everyone 
la er to bud ch audio ae 
Mine a ay be the fond dod in 
pis ei rU 
Жо» mem dir td 


m 


Be 


7. Paver cone, modulation and sudio c 
ly Ты che i ved wih al a foi 


tho baso on the other. So, once again to 
Жо handbooks and once again practically 
file, 1 did got tho еа for а phase shift 
жойот ош of one of them, even if the 
Grout didt work at ft After consider 
bio experimentation 1 com recommend the 
rct shown im Fig. T. Tt works! Та add 
tion, the modulation may be adjusted to 
exactly 1000 MHz This is very useful as 
many microwave test amplifiers have built- 
3m marrow band af audio ters centered on 
1 KHz Thee is ао а modulation gain 
contol This helps if а nice tone s desired. 

"Almost any small Vansstor output trans 
former wil do the job for the af transfor 
ч, but don't go over 400 ohms impedance 

the collector winding, Note the IK re- 
sistor between the collector and the phase 
ЗЫ network; this seduces feedback to the 
ase and may have to be increased or de 
creased depending on the gain of your 
transistor at 1000 Herz 

T usually run the of current (collector 
de) between ame and two mils with the 
2NIT6 transistors; other transistors may 
‘she more, А umber 48 bulb im tho col 
Jector lead may save you a $2 transistor. 
‘With the 2N1141 the rf output keeps climb: 
ing up to 4 or 5 mA collector curent. You 
will readily find the best place to operate, 
When the collector mile лер climbing end 
the rf output starts to drop off, back off! 


Operation 
Dipper 


Ae u general mile “dipping” is се in 
Ihe VIE region and. gets more а as 
ou go into the microwave терш. On НЕ 
ou ple one coil end om t the other: 
fin VHE yon bring it near, and on UHF 
Sou havo to work to get the necessary 
pling or дє а probe 

‘With nothing near the dipper, swing the 
dial through the range to make sure ft hos 
no dips of its own. The VHF/UHF unite 
‘without chokes described here do not gen- 
erally have such dips. Unwanted dips c 
be caused by chokes, resonant fond wie 
nets metal supports, and f linkt amd 
cables among ocher things. 


When you do get а dip after coupling 
io the лой revit be sure and change 
the тшше of Wat circuit for а Anal 
check while watching the dipper meter If 
the test icut is а tuned ‘area vary Oe 
tuning and see # the dipper wil follow It 
it would, If ай ekse Taib, use the dipper 
a a generator, Since it ie very dificil to 
fat the fir end of 
лет much of Fe 
Find exter dips in the 
E 


Indicating frequency meter 

Always keep (һе transitar plugged in 
шй the base Ыш at zero э the diode ie 
‘ing the werk, When you advance the bias, 
оед capacity will cause the dipper Пе 
quency to change а Ме посо with seme 
transistors than others, 

Foe finding a weak signa you can use 
regeneration у taming sp the base bias, 
Jot watch ut for slight frequen. changes 
This regeneration can be very handy or 
Finding weak ойо or ardent if 
very. Use the ef input lop with eme, 
The Teast coupling bs the best. Remeber that 
some cable and terminations will detune L1 


Field strongth mater and modulation 
monitor 

he fist port is obvious; use 
antenna or probe, get some signal In, and 
о ahead. Do not ше ans base bas to start 
Ari, E you are working wlth а very weak 
Saal you might have fo push the Bias up 
for regeneration. 

The modulation, monitor is simply our 

described sm of diode detestar, 
Transistor amplifier, and padded earphones 
You сш actually heur what your own trans- 
miter sounds like to others, 1 me it ок 
‘very new rig ат after every circuit change, 
Tou don't weed much ef an antenna or 
probe hen Deni to your vam rie: dot 
Tiaa the dile vi itha modo 
Non. To fact, use Walt ef coupling and plenty 
sf audio gain to hear удой as others 
hear you. 


m 


Regenerative Recover 


Plog an melio amplifier into J2, Pig. T 
advance the bias gontrol, and tonc, 1 have 
heard several UHF TV stations from Masa 
hotels up here in Peterborough, so il & 
really sensitive, One nice feature of this «ir 
euit ie that tho regeneration turs 
lion very тообу. Stability а 
You can heterodyne а cra 
two eer signal and сору CW will it Nol 
Iii for а 144 Мне blooper! 

То transfer signal from eme Агане 
A) tr another UB), just bane їп A, the 
Shut off daten for P шй tme o 
‘Thats all. Harmonie monitoring B coy 
їшї tune over the suspected vano im the 
regenerative condition. It is partic 
food heceuse only onc frequency je present 
Te be receiver, Thy mal the cave what 
iuf a төра receiver fuf uiii 
monies. 


Signal generator 

One of the big features of this eket 
в the presence of an ctr sight Ss the 
Proper pace ets The medallion 
Sho hls. pecially when imning ple 
a quil conversion i a receiver. The 
malian соти i ve convenient, Ж 
S on i spreads dhe signal cose M or 
30 klz on 1 slave receiver, For check 
ing a fice to ва circu, we a cable 
and probe ether copus or inductive, 
to get the signal ts he unkown erc 

Tefen tue one of thao ais fr а. 
lea asd secco tests. 1 ш lag ls 
tho шы beam fis th b aud et 
stout away fom the shack; often one ac 
two hundred yarda away. There В nothing 
lie ning sp preamp oth your antenna 
yen comer. Far onines Was 8 E 


EXTRA SERVICES FROM YOUR 
 GRID-DIP OSCILLATOR 
W.B. Cameron WAJUZM 


One of the handiest instruments around 
the average ham shack ls the gid dip 
oscillator, but many hams do not get all of 
the advantages this litle instrument cam 
offer. Most people know that it is useful for 
Findley the resonant frequency of an LC 
circuit, or For generating а signal someplace 
In ts ‘ange, although it is not gute а 
subentrare for à wall сделай signal gener 
Sor in this respect. 

Малу people do not realize that the grid 
dip cator makes ап excellent crystal 
Calibrator as vell The typical grid dio 
oscillator uses a ta terminal eal ant a two- 
‘ection variable capacitor, connected in the 
form of a Colitis oscillator circuit, with the 
variable capacitor providing the voltage 
Avision for proper feedback. This same 
reu, with s quart туна replacing the 
sail, becomes а very satisfactory crystal 
oscilator. In this case, the variable capacitor 
becomes а trimming capacitor capable of 
putting the crystal on the proper frequency 
With considerable accuracy and also allowing 
a fairly wide latitude higher or lower for 
checking bandpass. 

The meter reading gives an index of 
уи activity. What 1s required w an 
adapter to match the pins of the crystal 
holder to the coil socket of the rid dip 
oscilator. 1 have made up auch an adapter 
Tor my particular unit whieh consists of a 16 
inch by 4% Dach plece of masonite whieh 
carries two Banana plugs to Insert Iro the 
oscillator socket, and veral different sizes 
of crystal Bolders, all connected in раша, 
ta accommodate any crystals 1 happen 5 
have around the shack. L carry in my too kit 
various asirted crystals, These gire me 
pot frequencies for band edges and other 
reference points on all of the amateur bands 


— В 


сууны кеки adapter for нё dip окш ex 
tends the un caet by enabling fo rand 


1а checking the higher frequency bande, L 
find it useful +o зда a diode slipar and have 
‘one permanently wired on the same adapter 
board. This is a 1469 which simply goes 
from one side of the crystal le a terminal 
point at whieh I can attach an antenna or a 
lead to the input jack of the receiver. By sirm- 
my attaching a short length of wire approx- 
imating a quarter wavelength at this trequen- 
ey, Lean provide a strong enough signal fom 
the shack 1o enable me to sheck out my 
Airetlon Inding loop in the automobile 
йу feet away. 

n tuning up my 2 meter FM gean, 1 
plugin а 306125 crystal (which is the 
transmitter osclilatof eryatal for my Link 
2m ЕМ urlt)and then couple from the IN69 
то the input of the receiver. This provides a 
signal stronger than most of the юса signals 
оп the band, and adequate for initial tune. 
Up. For (шег adjustment of the М strip, 
"lip the lead from the 1969 to the chasis 
lose to the antenna Input Jack and the 
leakage provides a signal of the order of 

2 uN, which is useful for final adjust 
ment Of the criticu tuned sireuits, the 
squelch control, and others, Por best results, 
T leave the oscilator and the receiver ол for 
a half hour ог so to warm up, end thea with 
ihe variable capacitor in the вла dip otis 
los, Гомо bext Ihe incomingsignal of a station 
generally considered io Be оп frequency 
nce this dono, | have a signal source on 
"he bench with which fo check the reece: 
dor pamband balance af indicated on the 


Gpo To FIND C 
FC Rayer G200R 


Mees be ве аз 
oscillator lying around, ang an easy 
accessory can allow it to be wed tû read 


the values of unknown capacitances up to 
about 1000 pP. This is useful for 
‘unmarked surplus, those with obliterated 
тапшыр, or to find the swing of small 
varies: Or we may check the best value 
found in some circuit position with а 
prese or variis, then measure this and 
Substitute a near value fixed capacitor. 

Figure 1 is the circuit, CI and C2 are on 
the lid of an insulated box, carrying also 
spring terminals for CX. The capacitors 
have good knobs with pointers. Сой L cant 
be half а dozen tums of stout wire; 
selfsupporting, or anything which comes 
‘within à convenient range of the GDO [a 
25-10 MHz) with both variables fully 
eset. 

To calibrate, close CI and C2 fully. 
Tune the GDO for the usual dip. Note the 
frequency on the box for future use. Take 
a few 1% capacitors, such as 100 pF, 200 
pF, and so оп, up to a total of about 1000 
pF Clip one to CX. Open C2 lo estors the 
Фр on the GDO. Mark the capacitor value 
fon C2 dii. Sedes and parallel capacitors 
Sive mote values, For example, 100 pF plus 
200 pF in parallel gives 300 pF, while 500 
plos 200 gives 700 pF, and so o. 

Restore C2 to its fally closed mark. 
Repeat to calibrate CI, this time using 


С Pre sy 


Fg 1. 000 told ©, 


" 


аарасйог such as 5 pF, etc up to about 
SO pF, When you see how the scales mark, 
estimate intermediate markings, to fl in 

Onco calibration i finshed ts easy to 
fing «capacitance value rom about 2.5 to 
1000 pF. Close C1 and C2. Put the GDO 
тат L'and tune the GDO for dip. Clp the 
unknown capacitor aeross CX. Open CI or 
Co, as appropriate, 1o restore the dip. Reid. 
it the value from the seale. That's all 
there isto it 


сро COIL EXTENSION 
Bl Turner WAQABI 


та dipper is a great plece of test 

equipment and Yelongs wherever if 
equipment is to be designed, constructed, or 
Serviced. All writings оп the subject seem to 
be prefaced with this отом, and d 
hesilate to break tradition. Now that the 
formalities are over, we wil proceed with 
the subject matter, 

Probably the one most incomenlen fen 
lure of all gid dip meters is the physical size 
of the insirument. This holds {rue for the 
"so unit commercial models as well as the 
more common self-contained typos. It ls nor 


so much that they are large but rather that 
the head will not always fit into the nooks 
and crannies which seem to be designed into 
тоё equipment. This situation иШ more 
than Вей Become more severe as ilegratd 
кийз come ino more general use. Ai 
Tower frequencies the coll assembly i us- 
tally long enough to reach to within shout- 
ing distance of the desired circuit, but as the 
Frequency is increased the dipper cil shrinks 
to perhaps an inch protrading from the ease, 
‘Try getting this even near э cii buried 2 
r3 n. deep in a chassis and you wil fully 
Appreciate the magnitude of the problem. 


There is a way of relieving the difficulty 
which requires neither а sat deal of time 
for expense. [i only necessary to potio 
use some bue theory which each of us was 
fequied to know in order to get а ham 
Beense. Required are perhaps 3 ft length of 
small coax (RG 174/0}, 6 in. of hookup 
wire and а ballpoint pen casing. The innards 
of the pen are removed, and the busines end 
teamed sighlly to accept the ends ofa Min, 
diameter one turn liak formed of hookup 
Wire. Inside the barrel of the pen the ends 
are soldered to the coax, Insulated, and 
cemented ia place. The remaining wires 


formed into à 2 tum link which fits snugly 
‘on the сой form of your srid dipper. This 
link s soldered to the opposite end of the 
coux and secured. Shrinkable tubing is per 
fect to cower the joint. 


The next time you face this perplexing 
problem old your head high and fear not 
Marcy шр the ink over tho сой form, pace 
your prove vo эв to slow coupling into the 
esed creuit and proceed as usual. The only 
‘ference will be a more or le fined м on 
the охот which doct affect say to 
Indicate resonance. As always, bet remit ae 
obtained with minimum coepit. 


SIMPLE NOISE GENERATOR 
George Rubis KOONT 


oe ivt ht һи dene any wor 
all on receivers whether i а conversion 
simply substituting à "hotter" ae in е rnt 
i we get to бе point where we bogin to 
order ifthe adaptation, was wort while or 
Have we bee fog ourselves 

A nose generator ug one of the noise 
odes (INET or IN38) con give эв indication 
Ж oy improvement has boen made 

he ere о straight forward, ut with one 
addition that there Dat T have te do met 
heres The voltage i regulated by а Zener 
prs 

“The reson iv ciens to козе whe bar 
worked "with the simpler type of ose gan 
‘rater. The realy are ot always consent 
Tom measurement 10 measurement and from 
day о day. The voltage and current vary wi 
the meting of the variable resistance and due 
to e normal ging of the battery 

"The Zener Diode eliminates thi by main- 
taining a constant line vila In onr particular 
Instrument Re wl cura we mus 
tet butter in exes f sls vol Nine volts 
Wu, good vahe. T hava [шэ] tht used 
arse пий battere sl have emg Же 
in most instances to Вы for many ta. 

One of the. main requis ob à тоне 
тозот i thot mel һе diced though 
Sut Therefore we пиш! ive ane thought ac 
тое placement o the various components 

A Minox 2% x 26 4 ion Мей son, AS 
fof a covmector 1 used the 30-299 ака 1 
fid ы! this connector iow more Meaty 
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Chapter VIII 


Noise Generators 


tan any other И а direct connection to the 
cher is desired mercy attach it through 
the double connector type РЕЗ male by 
Daw Key. On the other hand # ii desire to 
have the controls of the noise generator ne 
at hand merely connect a length of Cous il 
о ines or so. 1 havent been able to 
"lec that й has fected any measurements 
to any degree, 

In the onstruction of this noise generator 
Just remember a few Basie ralen, Keep oll 
Connections as short as posible. The nobe 
‘lode and bypass condenser and resistor (30 
o ims the см may бою 
silo to the output plug. Remember to use 
Pesto absorb Ше haat when soldering The 
Teale of the diodes 

"To mount the лол diode, which has one 
lange end and coe кай, we ost provi to 
a eertain ostene For tha sal end д rom 
one of tho old tube sockets will d. For the 
Ше end use a sal Fuse ip 

Dont be too fussy about the variable 1o- 
sitar, For ost purposes any vale fron 10M 
‘po SOM cam һе used. 

"The battery you choose will determine the 
manner of monaci. 

No need to give detailed instructions as to 
the tse of ths noite generic Thee am 
ample instruction тө be found in varias 
mane a wel as handbooks 


xost 


A CRYSTAL DIODE NOISE. 
GENERATOR 
Kerl Tippie WSTEV 


Most amateurs who do very much oper- 
ating е higher frequencies where re 
antsy athar han QR fen ete 

ent rocelving equipment ia not 
та теты ae would be dedeabe and that a 
der fs eer Amd onee Gat change ha 


Heitor thaw the old) борона of 
igna strength with new and sid ста 
M erat and cline bast and do not 
eae ste te ered norman we 
‘Svat be problem. What is апу of come 
Corn is whether the signal to neisa rao of the 

em haz bets Improved Or In 


dom а given бутш! prodace an 
чу на Trom the nov necting 
эмо рит that la louder In comparison to te 
ото пова than dii the seme Sept 
tina wih the originai Pectin атака, 
И daca, tho vote Sure of the vor rcv 
equipment in тшй (beter) and eel be 
pale to copy a weaker signal than before. 
а few ef e own oe have рома 
ела л вто of the propor ваар 
ra, wi amati tbat. atone 


ew oilers id wench wil enable anyone to 
Sie Before and atter contacts of maise 
Face fa mck a devi. 

Bric, the theory behind the se of the 
pror ‘The sonditivity oft 
estie ts highly dependent on the dll of 


bo ard at tho rever output ак a familiar 
Мз от trea” mund. Now, if an externa 
oss of broadband or whe mote (random 
lie independent of frequens] свеча 
тө he receiver antenna terminals, an Incas 
шш р Mer vil bo тоша a th eee 
йш to provide tac tice ce eh e 
lever eut moe ag existed bros the api 
Sin ofthe else generator, ten the ener 
‘tbe mast be providing aloe signal ши 
Vrat generated in the feces Тыш, che 
Sole generator signal rere tw Soule the 
ойт wil Mere bien improved 

X mole generator of the type described tn 
thie arse fan ot be тей for тематике of 
iran eite ean howeer be S 
о баши whether а eeiver realy Das been 
imposed and ie cam bo ei to determine 
ef a mumber o£ posable medications 
ун! the post ert teme тийишип 
ote eure (asim sonsitivity). Uar of She 
deyise be diemeed n maro dll a 

‘generator cava з shom 

па by CRI, a lon 
or IND variety. These diodon 
бат been widely available ow the эшш 
‘Barks for several yeas. Ther 


е киш ltr И may ba баа toe 
олраг ide rather than a Rew one 


ler temer liit th сатен o alow we 
Sy BE the dew тыма: end of the rane 


or the normal operating range ef the instrue 
ert vil be Hin to ly few degree mc 
aon ot the RI shaft. A 18000 ohm fog tuer 
ot ond proe змеев 

"rte said of KE shesid ba about the sane 
aa the ара line impedance, А tend 
‘ate mighty 00 ar O9 chy although fe 
Ieee to ‘ore the oe велит wih 
pen wh sorely prin Hee 
‘Suc for RE de thi case one тиры om 
promise with a vale af 10) chma: Ch serves 
E prre сий and may be other miea 
or die came, 

Amare dabrateserangsment was veod in 
te contraction of the emt shown in Ры. 
[Shumate of thi generator appears in P 
Elles tapped battery (2 penc] wag ше 
fo minimize the ronge to be covered by Ilt 
onl als te noted thatthe Sede i shows 
verve biased in ig. 2 Many of the тотуда 
Soler ата Це have very рит reverse re 
iens whieh wil slow reverse Мз opera 
бою, and when operated under tes conde 
бош wil operate тобаа maro oles 
forthe тана Маз curent than hea operated 
I'he more conventional обилие shorn 
in Fig 1. Tuc dole mace have & reverse e 
Messe of oniy а few thousand ohms or less 
к в ta work sucocaataliy i the revera bi 
работ Therefore water the reader eim 
‘hin some sure odes and et ona with 
Plor centri Testament wil probati be 
Пети їз operate te lds forward bel 
rtr ae the higher battery tage of 
уйше and the тешик of the diode it 
гт connection iti шай. Tho moter a 
Т Йе. a wasa 0-1 ma ра mete. How: 
or, if the dade is operate in Ше forward 
ы connection Е 
"atero ie Чаде ш a low Tange 
miles be Duis ard И mare than Tull tals 
stent а mind fo sheds Зое su 
Sr ic St каша cu e cl 
fogs. Аз inexpensive meter can e used since 
rat f model 1s а relate dean of 


familiar with the INDTANES 
type hades might be mentioned hat Der 
ive wre enr The anode conection 13 a 
‘rae shell ov оте nd otha omit end th 
“niko connection & а bre pin at the thor 
Sod: Although extaoalcoaneding vires might 
Singer tothe bras ende, there danger 
that the inde wil be over bested and de- 


Жом pla Dp rd 


qi pre s best weak gna rupi. A 
"e ac velimeter is acl to mensure the 
sett ti of de eire sn may he ster 
{Levon the pantar terminal or acrem he heod- 
Phone line Higher voltages cat genes be 
Тышы from the ри эшш and tie 
recti wi probably have tbe med IE 
ler vil a sob generator tuned Tor 
Тык the төне "generator, should be turned 
1ш? and whe generator level adjusted wn the 
tpt meter rending has dote. At ra puit 
sng. The above тусй vam now be те 
ted with the делай converter connected i 
Ae receler. Whichever тенет аттана 
‘Combination reir the salier noise zener 
Дт earren: seting to doable tho neles шуа 
1s She combination, that wil ore the Best 
“The mie pasted y the redler a a fune- 
tion ofthe tanith of the ecrire. Also the 
‘sing given by a parser output meter i 
ереди on ie" аа Therese te 
width ‘ot the reciver sho ma m 
hanged during messremente sd the samo 
АШ motar di be ed bent а t 
"e tesque debel above cun la be 
wal to delermine whic of a number of ot 
plier tubes wil eve the bet performance 
Т: тоне generator an be ube for alent 
ont eee 
заат rever the deve а tremendous 
ir nee such adjustments as determining te 
mum antenna w grid eal coupling canbe 
made simply hy adjusting for maxima Ine 
{Peas solo when the тышт ia sw teht 
fon (Ths Technique ires the same тылды 
э adjusting dor minimus Plus generator 
ing i deuble эше utpat amd f a at 
Sesto ure vien ЕЛЕ 
TE pee al ers abge taped cd 
er determined 
"he acr корей above are ony а fw of 
ы pute applications ofthe ote gene 
дыт, and fer e шашат who costs 
Ыз oen reciting ишег the deve la Ine 


TEMPERATURE LIMITED DIODE 
NOISE GENERATOR 
FL Thomas 


Recently T was confronted with the позе 
ior a good sake generator. Al of the noise 
generator dese made in ary of the 


amateur publications at hand were of the generator of The generator is ther tumed ou CALIBRATED NOISE GENERATOR 
‘sti dioe type The disadvantage of this tnd the current through the diode s йшгемей FOR 432 

Туре of instrument les in the Tact that the шм the power output is double what i was 
Garment through the diodo has ao simple bore. AE ths point he vitate output wil 
‘elton to the лоне output. Unless expensive only be 141 times the orignal The current 
libration equipment irn hand thie type of necesry to тө this пона ereas is noted 
пати в useful only on comparative basis. and the noise lare сысы! accading to Аз pointed out [n previous arcs the 
Саан t was decided d manare equation (1), of timated fou the fpes teoperiorelimital noie dide the Lest 
limited diode noise generator would be bul. клек in Table F tool or measuring the sensitivity of one те 


Hank Olson ИХ 


"The noie ори of a temperature limited sies, Cu, au, test teier. Tha measurement mode with thie de 
diis ote generato i simply related to the Ser i "nie gure” ао and this 
orent owing trough the dide! The nate s a ^ the magic member by which you can con 
хе of aree may be calculated ему а ке ан pare your VHF or UHF reor wah Jock 
lom the magnitude of the cament by the  , аз im de I Down the sret, ar Sams n Massachusetts: 
Лон equation: А These measurements wil bo comparable be- 
Nove Кеше ia db=10 log (20 IX)-() — ме ан Inver бшу to receivers because bandwidths 
Where талии through, temperature £ ne am um am Ope M delector, and other miscellaneous fex 
tinted dide required to make the mose u |, E tines (diferent for each receiver) do moi 
put power of the receiver double the value it E sect Ше measurement, I ко made 
©з ih no caren through the did р из ny se nu (lat, ones meaniement of 3 db power 
Catena impedance Сао a terete, when the dede is med um d 

The actual noise generi i quite simple, — iei с 


scouting of als IIS wh s aes Ee ala йй on unladen 
ar emer Ta! rua ад dana o wa per i ut as me ei od 
thse Ee te atten srl Scie Uds Оша. For ager nose M die a ctm 
PIED BE EM. TP 
EI WE DTE aep D D ii pr 
Omm M aoas wid. Kee. Tne rural peas ac operated ower DIIS ы dede icd МС CU m t 
Var incessere frees’ righ тийи Wi a mue power pni £ OX dua mied BA ых 
EET Tat mimus НЮ nny o publi aparand op W A niim dea Tir TAE cad DLA int e qu tcd 
eli ce eer UE gcc dup dre ree ctr md eem 
Wut Puppe С IE = 
Боан cca d. whi ae d 


Construction tha expensive or most hama. И you can ay 

The resistors are mounted on the switch, sour hands on one of these tube, vd or 
making the lends as short us рше. The tobe Вене мири, by all mes empor E 
Socket is mounted on а smal bracket serewe în vou nel generator. Tale Tea It of 


"rto the айе of tho chausit, pled so that the su sews 
distance from the switch | a in The 

"meter calibration potentiometer and tbe heiter 
‘Sop Башту holders are mounted on another 
bracket placed over the meter as shown in the 
вн 


Opera 

Тә ше the generator it i connected to the 
поем antenna temas, the АУС à ened 
‘fh and the audio output is measured with the a Wester 
thay the allowable average с ЧЇ ûr growed. 

"lade. Consequently reader these extremes eg UEF ampiler чесе, The gid and 

Should һе made and the сштеп Кли! flame wo wed as the diode comente е 


Ain in ony а fev seconde, or damage lo (he ing the phe ahogether: the ple, И ed, 
diode il end Conk! ony merase trans tine and shan 
Coal lax ine sedans x aeai Cet ree 
varios naise figures with dient sitem tobe wed, with the metal shell 
impedances, groendel. The 30 Q loud connected 
The generator will operate satisfactorily up Мв ett the ient pues б 
to at leat 50 me, and probably иены hy means ofa concentre ийиш, which ао 


Meher res tthe stray capaci of e ub 


oral сармау to make adjatment 10 £12 
же эмек шат tuning to пиры n 
the 420 то 450 me band posi. Ly son. 
svete of 1%" length OF U^ copper tubing 
"md hai а piece of No. 20 ten изме 
ie side The ше of eon hated wie 
E only necessary because telon wil withstand 
the heat of soldering 

The effective cri, then, is as in Figure 


Ata me, d Cak EC =3 
L must be 004 ph to be 
"The reactance of either Cek e C, oF Ly к 
bout 100s the system has à Q of, nd 
tence wil be rather road а neia output 
Specs ы we want be 

The WE ТОБА tube was recently available 
from a Los Angels surplus emporium at the 
prios of 30 cenis cach or ten for a ollar. We 
bought a bucks worth, Baring some would 
be NG. but all were perfects sated 
Nell One was los fa nial ted, when us 
applied io much Ве voltages à was sob 
Sequels hacked open to id эм o 
"las ol is construction sed o cun co 
nections, The deti ата are presented i 
Figure 3 alang with йв saturation cur 

The lament ie а single, fne, straight, tu 
sien wire though the mid hela. The guid 
elsi pops 1/107 diameter aed welded 
every tum to tho shell. AN this adds up to 
жой суй diodo комн, low 
atida grid spacing о cut down trans ime, 
nd low gid ато анами, In short, v 
five a nearly desi noise dado for а dime à 
[s 

Construction details: The «f etin of the 
generator" constricted on am shun 
Bite bent iata an Ly the WE OSA рта 
бшш! а 1% round hole to expose Ble 
ment pins next to where the СОЗВАЛ con 
эеси mounted on the ther side of the Le 
‘The WE TOBA is eld in place by five Баз 
Панова screws that are tapped inio the 
pinte, The СОЗВАЛ has four S00, re 
Store аге tot oach at 0° to ite ен 
foe fo form a e futile корпойт. 
img а resistive sheet, These reason aro 


soldered to he UCSS/U belore it is mnt 
to the dominum sheet to male sched cir 
Ties eat тей). Then L formed. ond 
soldered from the WE ТОВА лет ph 0 
©, The center ament xl of Ly de del 
logi and sedere 1o the aber fes! pin 
slo C. C, i on soloed i. һе мит 
"bi к e type ela Tor or а sida Tov n 
аен teninde, The reo B tat 
огеш. Diode ond power supp were euch 
Inu їз ап LMB 4E lox chasis: The deis 

ide отоу are shows im 


А word about Ry (the “ne” adit) ie 
worthwhile. Make are ths one is a Se type 
AB. (ohnite) moked carbon pot if not boih 

"mele ‘south, dade 
rent adjustment cy: а wire wound 
Pot wll case the pte current Yo ча an 
Seps bcne of the йеп of the ри sing 


ak Ge 


"The above noise generator wur compared 
иһ а Hewlett Packard 313A noise diode wc 
Ing my owm 431 me converter a the “to be 
mese device. The veni showed lex 
"an 03 db ference 

The зидот wishes to thank Gene Howell, 
Wal. for Ve photography of the mi 


ANOTHER WAY TO MEASURE 
NOISE FIGURE 
Jim Kyle КАКХ 


Many times is been said, bat I can always 
boar repeating. Nose gure & probably the 
Петь measurement in any amateur 
AU kust а past of the dif with noise 
Age йез in he means oss employe? to 
measure. While is nt too dieu to Tue 
ош the power input t your final or even the 
por ett (en e png dent 
ge). measurement of receiver nale Про 
tends lo be а complicated and somewhat in 
accurate process ai bert П requires special 
арав and even then may be no more 
симе than pl эгинин 100 percent 
"The clesie means of measuring nose hure 
$s to use а поко generator and ean na 


Fig, 3. берет of 208A and graph of 
{pari tete “le art a 


contact мно аду cutting cach wire (the 
ime ample i son se Vara). 

То align өп 432 e, C. в temporarily re 
moved sed а ОНР iid di meter coded 
E Ess ores Cy к at fora dip a 432 
"hes C, i fetal, and ve ld he 
ed fr receiver cech 


Fig. 2 бой ne generator ciui 


» 


"nal поб vni receiver output В doubled. 
‘This means, of course, that the паве gen. 
trator output then exactly equal t the ors 
"nol noce, and if the пон. осна output 
accurately known then the original noe i 
tke kaos. AI tis bas been gne Ino dn de: 
tal и алон atc 

However, a nase generator with accurate 
calibration lt so easy to coma by, and an 
Inaccurate noise generator doen't do much 
ib for measurement purposes (ilhongh 
Ж ne fr гар). 

‘There trance way to do it, which is ас 


equipment but 1t might bo more eas to eame 
qim ig 


Я 

efor wo get int the details of the "other 
Pape prd 
"ler Jock: at the reason for slog пове бао 
"etsuronent às а sardtik for teeter sena 

ity in the fst place 

Ts wete ey ttd in the a 
aver tthe question "How weak а signal cas 
F koart" In the 2:0 me range, the question 
can be answered dieci iow many ico. 
‘cis must the Teecver have to give readable 
pu 
Ae the vhf region i entered, though, the 
scional mierovdis become апд smal 


Me NE 


Somebody брай out that most of the prob- 
lem һу io the receiver's omy ler noke, 
and come ир with the Hea o а price re 
ver which would have mo note at all Tis 
a nobe gure of O db. Now by comparing 
байы reeves to ho pedet ош. and 
Comparing the internal noke їп db, we hal 
злу of dicesing receher seni 
Since we're now talking about soe which te 
sly present a all frequencies throughout 
ea we са же бш he sant o 
Die present in a roses output ic at east 
рау determined by how aci of the 
ccm we are looking at Хоа receiver 
His more noise output then а пали oy all 
ster things being eal T you dot believe 
E dle with the ие sch ov jour 
tm ig and Isten 1o бе change of noe out. 
3 
Тыв dependens of nhe on bandh в 
soother reason for vong noc Пс a5 а com 
Peri. Tho wcll amount of le i car 
Sel out lr the comparison, lin ony the 
relative mounts of ойе im the perfect” 1e 
seer adhe ferie ner fot o dn 
hen all this became establitied, nobody 


‘was paying much attention to receiver band 
SAP and it was felt hat à te determina- 
Чп of the secti поне bandwidth f а те 
river was much more complicated than the 
Comparison measurement. отуи, in the 
уз of SSB ond special fiers, thats not so 
‘As you may dee guessed by now, the 
ela metad of determining noie gre 
depends or а mierovolt meomurement and 
Knowledge ofthe поме fective nose 
bandwidih ‘Tho only reason, for converting 
the ташы back 10 notte pure ia ta allow 
gets wih orem ade the 
‘With typical ham measurement ней 
the cee wont be of Кабан бананы 
Standards accuracy. However, f youre ee 
sonny care, reli sng this method wil 
фе и least comparable in secutsey ha 
mede with а homebrew noie generar 
Reads? Lets > 
Youll mood two items of tost equipment 
(only one E youre relly lucky). These ate 
sof signal generator covering the desired 
Feequeney range an fundamental оша, ad 
an f VIVM reaonably accurate at e de- 
ied frequen. I sou have neces to a “mi 
vlt or similar bonor sanal gor 
rator, you wont need the VTVNE 
laced vail ed a whole Jen 
af So ohm Tide, thse can ary be put 
together in а huy by following the sehe- 
matie In Pig: 1 Tow probably eed about 


3 20.db pads, as well at one өм in 34b, 
Gab, sad 124 values. 

Tum on both to secelver and the signal 
querer ade them чапа р. For nie 
to teeter ough tho power fines. fs best 
to supply then fom separate civis amd to 
че a powerline iler such ы that wel to 
eliminate rf interference between the power 
fine andthe ant 

Connect а sting of six 204b pads to the 
р output ss shown in Fig. 2 
and adit шры of the spel generator 10 
Ф1 vole IF yo have a mierovolter or equ 


alent, use only ope 20:5 pad and set gon 
trator output oT псы, 

Tether event, бе output of the frat 
Tod mil bo a 0] mierovolt CW sil. Tho 
shold be more than adequate for any reas 
biy tensive reaver по alin sporting al the 
pn 

Sith the receivers avo оп and the Mo 
on, and. place te юу switch in any 
positon fr which the selectivity is мен 
Kanwa. Tho wiscdsiy marked on the font 
panel wil sot be the electiva төре bond. 
Sid, Vo уоп ша ше fat «rg pont 
to gestes the nose bandwidth Tt your 
we es mec eo Se 
КЭ ho same a se 
Vy. litte obe bandwith wil be 
aot tines the bandwidth marked on the 
font rese Ii ne of бе cler type wih 
reasonably broad akies, nate landed ell 
te abou 3 tme d marked sale Hoth 
diee cest fitm ee прозва ol 
kourser if you have any means ol meaning 
оле noise bandwidth, vae 2 instead 

Tara sur, ше a fay broad selectivity 
potion, is requires more signal ad makes 
[rep 

‘Now une in he signal from the generator, 


зына ee a i ung 
for mst signal strength just as I ко 
the ew state уро wes The блем 
Sul shouid be easy to End. 

Nett aep и to reduce the pesto cujut 
boy hooking in additional T pads unti yox os 
te he palit of шм discernible si 
fal The 3 6, and 1З db pads may be 
Poked wp in seien in any combination to 
give you from 3 т 24 ab addon 
бо in Selb sepa. Usine another 204b pad 
‘ill give you fm 20 to 41 b more attenua: 
"ior, and the signal is sure to become too 
weak fo copy before you reach 44 db below 
reden af a т 

"The punt of MDS is approximately equal 

a Dal зол ratio for тию of ut, 

is considerably easier to determine tha 

would be a uve output S/N (айо. When yos 
ind this paint, record the dh below 01 mire 
oll and e selectivity (in огул) ned 

Now meth toa diferent bank оп the 
receiver ad repeat the lo. Record i ex 
fs. Tor maximam accuracy, терем each ol 
Martes 10 o 12 Une and averse De resi 

"The saya lee in nervos tomespandig 
to db bolo 01 mierovolt geen i Fable Т 
Тосно there andl move ta Fig. the papi 
of signal yess bandwidth by naise fige, 

Enter tie graph from the sile with elec 
tive таки enr and тиле score uci 
уоп intersect tho lino, corresponding 1 siad 
[vet in пли The diagonal ines are 
moise Rire f one passes through, the later 
Section poit, fend noiro gue in db from hi 
JM nt, "espere between the linet 

In reading Fie, 3, use the 10 eid cos 
scole with the 1-1 оно sal and the 
100 cpl ери sal wih the 001-01 muera 
scale 1f sour bandvidthstgal level combina- 
tion fale off the graph to the ЫЙ, we the 


toer ione seale with the higher baad- 
‘with ише and subtract 29 db (rim the re 
oie пово бше. 

Tn the happy event that all your orrors (and 
our” approsknatioms) cancel out, уш And 
the noise eure to be the sume at Doth the 
алин and, the ‘road. bandwidth. pest, 
Hever fe moro ely that ysl meae 
diferent vas purs at diferent postions of 
he sete comm. Tee safest to tke e 
Мала noise gue messed oe being conet 


io correct but you cam average them if sod 
reor Either way, sou wlll probably e 
iis 1 db ol the seal бала ikia b ш 


curate as mt ое techniques 
in he, alen. 

"That completes the measurement, hut Bex 
fore we wd hie ир lt tako a more crt 
Took м бе den Feier ase banc 
whieh is such key part ofthis measurement 
СЯ 

‘Mod! of os ae ее the en of a 
“perc оше fae receiver select such 


л that shown st А in Fig, 4 Here the receiver 
Баз equal reponse over the desired band, and 
response ope fo zero ot tho band edge Such 
eure is sald to have a shape for of 1. 
and lê of course Impose to achieve In prac 
Now Back to rote s spread ont equally 
cover the spectrom. A noie bad 1000 
odes per second contains 10 times as moc 
‘ose at one ef 100 eps. Thus “note band- 
‘width inherently has аро fate of 1. 
Since sich а shape factor i impose to 
achieve, los that “pote banderak” amd 
Betaal recever Балана, must dier, If te 
(over О is asure at the 6) di 
pins, the noize bandwidth will always be 
Smaller than thie recetver bandwidth. V re 
eer bundvidih й табала at fhe pu 
Sere response drops 1 dh below penk, the 
ss bandwidth wil alaye бе uote 
he mater] cures for noise land 
swath па tegel equation involving dier 
Vall ыш, whieh i & eumbemome ing to 
Токе. Ta general, the polse bandwidth of are 
ier is sid to be approsimately equal to the 
Bandwidth between posts which are 3 dh 
down from penk response. 
"n pacte, f the shape factor (8 to 60 db) 
of the recavar Б 2, the efective noise band- 


E rm 

Bias » 
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H 98 
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à 2 
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width will bo approsinately 13 times the 
Bdb bandwidth shape Setar le between 
Тш Ty ne i wil be apon 
mately equal to the square root of the ape 
fer (0 то 0D de) Umes ibe Bab band 
swith, Few receivers have. shape factors 
ester then 10 

"he appresimations quoted earlier (15 
timas” marksa. bdo foc SSB-sølectiviiy 
тегеп, 3. times marked bandwilh [o 
(thee) are busad on these selat ons. If youre 


really interested in calibrating your receiver 
obo Dandwiddh for wing this вле 
technique, however, you night take а com 
Nutr rd have i messo far noe Bre 
By the енг tochnigue, thon run this 
ишде backwards to determine бо обес 
tive nite bandwidth of your receiver а exc 
parition of the selectivity contol 

"The technique described her, ао. 
этишин that по audio Alera are sed fll 
Ту б detector they are, al ale 
ff since the eifootive mite bandwith wil 
Хае been changed th an unpeeditzle man- 
ме by the dio Aor. 


However, you can remove the audio lors 
боп the hookup or measurement purposes, 
date пово Aguro, then return the tio 
йез tothe circu and по the measurement 
backward to Bad out your icio noe 
bandwidth with бан prsent Dont be sur 
prised sft comes out i the region from 1 to 
To le par second; з good audio filter can 
жий wanders wilh чаа Заа reception: 
"or additional details on thi technique’ ol 
measuring noise figure, you can consult Rafer: 
fence Data Tor Radio Engineers, Ath edition, 
published by ITET and avaible from adio 
Bookshop, or any good radar text 


Chapter IX 


Attenuators and Dummy Loads 


LOW POWER ATTENUATORS FOR 
THE AMATEUR BANDS 

George Daughters WHOA 16 

Atesander WASRDZ 


In the evaluation of rf amplis, fiters and 
many other devices, а vtl attenuators 
indispensabile. This ance describes attenontors 
Ina and tented by the authors. Thess atem: 
ators are Sat Lon de o over 50 Mile aud 
айе to over 430 Mz. They use lov cot 
arb, are very simple ao build, and are More 
ао than ordinarily required In amateur 
ре 
"ue basis atienmator section is the sym 

теш pi shown in Fig. 1: sistance valuas 
are even by the relations: 

в, = „УК INE = 1) 

Roa R, OC LY) 
where B, the characteristic impedance of 
tha pad ‘(equal to the source ang load im 
pedes) amd Kir the ошетип factor 
“Вог values for the most commonly used 
impedance (50 ans) are sium in Table 1. 


SEL lb a 


Fi 2. Basie pi сео attenuator sation. 


таме 1. Resistor valves Tor 5040 attenuators. 


Note that the ше af standard value 38 halt 
‘wate composition resistors, lls сиво 
Sethi TaD af the есше value of attenua: 
Чоп and within 1 В o£ the denied mia 
Eo 


ее dide switehen 29% resto d 
fier Be, corper cod bear 


E are built jo pall hund 
boxes made of copper-clad etched cut bad 
тиед. Aleminum channel bones. emmer 
daly available sould probably werk equally 
ий, Small, eespensve ОРОТ shide немаг 
ЇН. Н. Smith Мо. SIS er equivalen) ам 
"rer directly to tbe copper boari and the 

istoc are soldered to the mit terminals 
lich hare been cut shor) withthe shoves 
Кай posse. 

Treo wiring variations have been tried. ne. 
wth the series resistors (Ко) touted beeen 
the std wiper contacts (type В), and one 
‘vith all resistor consecte tthe atom 
Hoc in terminals (type A). See Fig. 2 und the 
photo o the terr of the обет ws 
Fond thatthe latter arrangement, уре 


Sie, wn compete tied is recort 


EXE à п 


е, 2. Twa types ofstenunter conection, 
Tia A has Suet inet tne fan tpe B 
at igh еее зо A's recommended 
Restos RT ant RS are 5% compasion, 1 
чой. The seither are HM Sth IB C 
S Fh con can boo! ary pe 


боз dcs (A) and ony e 20 do scie 
КЕЛҮ) 


provided lve insertion Jom than the former 
SE high frequencies, s0 this type of contr 
tion fe recommended Akso note thit dividing 
‘Sisk are decia between input and pl 
pof утасыз os single ction. Thae shield 
т a the ЫШ 
Frequencies, and are desirable on the high 
attenuation” sections anything. over 10 dB) 
ттеп at Jow (тишет. On the bv stem 
Чоп sation, very ite тепа e evidont 
below VHE. See Fig 3 for the attenuation 
of the attenuators up to over 450 МН: ВЫК 
ток етиш with Beente than 20 dB at 
айий per scion by this method В not 
таа а for high frequency 


SUNIT ATTENUATOR 
Ed Lawrence WASSWD 

Since the topie of “$ meters” isa popular 
fone among radio amateurs, а lot of time is 
Spem describing thee devices, usually along 
The lines oí how generous or “гона” the 
meter are at the OTH of the parties ia the 
ОЗО. After a few such QSOs, I decided to 
build an attenuator, calibrated in “S” units, 
My aim was to м an secaracy of L db oF 
better, using 5% Kw resistors and simple 
construction so it would be easy to dupli 

A a sidelight, I started out by calculating 
both "ue" and "ni" pads, and used "pl" 
because all values oF resistance are dose io 
standard vales, but (especially for high 
attention pads) the values for “toe” pads 
un get quite атый, and expansive 

T figured ihe values required from the 
tables inthe Allefs “Electronics Data 
Handbook", page 8, Sth edition. (Allied 
Ratio, 75е, fall of ода imo.) 

Since "$ units we supposed to bo 6 db, 1 
figured data for steps of 1,24 and 8 times 
at amount, or 612,24 and 48 db. With 
these steps, аду numer from 0 to 15 “$ 
unite of attenuation could be elected, How 
rer 8 "S" units proved to be lou тше for 
fone мер, as shown by the lowered attenua- 
‘iow at 30 MHz, due to the inherent shunt 
capacitance of the resistor weed in ho series 
Jeg, plus Ше stray capacitance of the steh. 
$о 1 оа the 8 "S" unit step and 
installed another 4 “5” unit step. This alaws 
selected steps of attentuation from O to 11 

S unite 

Here are the values 1 calculated, and the 
actual wales wed, based on 51 ohms The 
Steps are switched in series, as required for 
The desired attention. 


After the attenuator was completed, he 
attenuation was measured at 3 Kz and at 30 
MHz. With the test equipment avaliable i 
was posible tà measure more accurately at 

Below se ihe data 


30 Mtis than at 3 Kile 


iro the test 
Tos 
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Nowi we wani ro make an educated guess 
as t0 how far up we can expect ood results 
Say 1 db error out of 24 db, then we can use 
the measured tror in the 48 db мер 10 cal 
‘late the capacitance aspos the series les, 
Si from that calcule te frequency where 


the 1 db error wil occur. 


Go through the 


math if that В how sou pet your kicks, or 


take my word 


2 OF And this wil cause a reduction of 1 db 
на nde the resistor 


at about 220 


of a lower value for the smaller steps, thoy 
should hold their values to even higher fre 
{quencies but Y expect other factors would 
[st into the act along the line somewhere. 1 
Жа state that sill works well at 2 meter 

If you want to get faney, you can always 


ge the values for 1, 2 and 3 db steps and 


fave (rom 0 to 72 db attenuation in | db 


sepe 


Referring to the photos; you can see | 


built my attenuator in, 


E 


"XI" Хз. Four 
"eps is the maximum in this size box, unte 
Таоло sw ches are wed. Mine are Cutler 


mmer 785256. The shielding was made 


from transformer strap. but could be any 
ви copper vie. Try а Hobby Shop and 
Ent te in oct that Ss used for embossing 


w 


Mere are some of the uses an attenuator 
of this type i suited for 
Checking receiver ^5" meter calibration: 
Attcnusting signals lo aid im peaking 
Calibrating diode voltmeters for zf meas 
‘Checking antenna gain. Or pain of that 
outboard f stase: 


тик EVER- USEFUL TPAD 


Jim Kyle КУКУ 


Мон of us have transmitters; Ies hope that 
ял qal number eft ате recivere al 
Antenas and microphones are wil station 
accessories, wlth a few determined diehande 
Bere and thre clinging to tho trusty ld kev 
it how vir of vs fave much athe ad 
of test equipment? 

Now aad then somebody pops up with a 
VOM. and occasionally you суп even бий a 
operator sho use a scope. But the kind of 
Special purpose tot sear you Бый ell 
ripped laboratory i ame skews she 
in tho fam shack, 

Which fe more or less as ts һе, since 
were hans. sot laboratory eens. Bet 
‘wie the present tends toward VHF, uf least 
rne secon test gar i necessary. Other 
"Sic, Пе regular station equipment crt be 
Vane for питир performance 

(Ono of tho simpl such items is а ive 
generator, forgetting the VH есейе in por 
M ne is aet has oon describe 
асаана 
ut we do have something whi transforms 
the usual noise generato Пар Пош a sess 
cm ta instrament capile of аи 


Before ing тиз det, Jets lok a ie 
normal method ol using à noise generator 
So connect. the озор to the mtem 
ин, t the сала to the reser, tum 
е ae o conor а vllmeter tothe detector 
nd restr m lh receiver (or put an ac vlt 
meter scr the speaker eads), and mensure 
the voltage produced by just nico. Thon yon 
Pun the generator andl adit t Far a 3 D 

ҮЛ timet the voltage) increase im output 
he obiect i to achieve the 3 db erase with 
"he minimum amon of corrent Bowing in the 

However, thit technique of using the noie 
generator Û prety sloppy, since ib asmamen 
и is absolutely Tine 
foe тай sign a this assumption В almost 
Элуу incorrect, 

A for Detter technique is o bok things up 
Just эз bare, oret тин you place three 
Tpuds in the ie between conveie andro 
‘ener, The Topas om each cmd of the stb 
eve merely t lp the Une impede. 
Bi oen, bot the one n the center s bulk | 
recie 3 do boss 

Nos tke the 3 db рай out and take у 
senting. af e d wi Же, wots, нилә 
ЭЁ. ушп don't have to tm of ave ook u 
Жайнап The receivers Samer cai be 


эней instond, sine wee not measuring а 
"is with te meter ict V merely serves oe 
o dicato io e can come husk W the same 

Then replace the 3 db рай in the line, tun 
он the generator, amd стай up ший yn 
et Фе same meter roading аз before. Sine 

ч mow have d db of added kss betwenn 
ает and receiver you must have increased 
Se soie power output of tho converter by 
{hat sare 3 db, ond yon could eir les about 
the linearity of the detector! 

“his whale wed is far from aew, but 
previous doseriptions af ve heft seething 
fo be desired the way of teling ow to 
rui the Tad. The gadget зо simple tat 
iR must have seemed obvious 10 previous 
its bat й does have is tricky points toa 

For instance, since a T.pad consis erly 
of 3 resistors, И Б pretty easy to йы wire 
беп up by tbeir leads But ey are hanging 
inthe receiver terme led, amd presently 
aether are rather senate. 1f you happen 
io fad а 20-meter шп, is ging to Гой up 


“Tod crois нши 


One of the quickest ways to side this 
prolem is to shield the pad against ай ош. 
Шейше but how do you cid anything 

Tho азаны hove is to ше discarded m. 
flm сим, wih all photographers who in 
vm earners have їп abundance. То Kol 
ind serm to work best This type has a cad. 
ca, with à Па spo hib crate Just ght 
foe ding a id hele to take a single- ble 

siting phono jack At the other end, a 2 
їй hale сап be punched and lined wih а 
über grommet for стах cle to emer. 

Next пер ie to place the fick he hole 
in tho d, ids selder og өп the inside (bc 
Sure to clean the paint ro that a good lecta 
onis wal rere). The Тер] cà le ae 
See as shown bi the rating with sia 
ft posible Teads, and supported by it ead 
Connecting to the jak. Thad a short hth 
OF TESS through the gromated hole, and 
connect i center conductor lo he other lend 
E the pad: the shield and shunt lend uf the 
pad core fo би salar lug of the fick 


All thats lelt j to wired the threads 
ол. the Шш can for good contact, and лем 
the ЗА down tight, ret, « shielded Тр. 
A pono connector should be put cn the for 
d of the eae 

You etn make up a whole bunch of these 
"m various Jess valves, and get virtually any 
‘nual of ks you want by Анана them o 
ether. And this hus а whole lol more une 
(an jt using With а каше generator, 

or їсс, when you want 1o test an ан 
tenna, тше Tora оу signal, song 
enough to register on your Sameer with the 
ack of the antenna ponte at 1t Then saig 
the antenna sell steps, and being the 
"cler beck to the same sad by печін. 
[sional lose between converter and receiver 
‘with the Трой. The diference between Ths 
Ind S meter indications may mese үөт, 

‘Or уо ме called upon to measure the 
diference fn signal strength between twa st 
Боа the saaa mron, can Do used. Not 
the Sumter reading af the weaker. then knock 
the stronger оре bck to the same rending by 
putting ads iw the emvertetorrocever 
Jine. Rond the db off tha pude and add them 
D 

os com even use this in place of an S-meter 
# you really want o know the signal toros 
Tato of an icon signal with ассшзсу; tke 
{reading on noise then knock the signal back 
forthe sime polat Total up the db, and there's 

"Though resistance value in the pad munt 
be preci fc absolute accu, the pid has 
эп inherent eranc of small errors and yon 
Жой have bettar than 2 percent securaey i 
Sou ше Spercentcesistrs Specifically. 2 10 
percent eror inthe reser value of any 
fe arty produco lois am X db error in the 
ad los, and Jese than d percent error in im. 
Dodane. Using 5-percent тейи would, cl 
Sure, cut these error He n Ы. 

TE you want to follow the approach of uring 
a ne of those рай, forall purposes in the 
Shack, 13 bet to mako them vp on a “binary 
рон since Wis ties You the mecum 
Bine of db value wien the minam mum. 
ber of parts. A basie assortment might be to 
Tb pads, and ona each of 3 db, 4 db, 8 db 
16 db and. 32 db, Using them in series in 
чапа combination, you eon got any cle 
Humber of db com 0 to 84, which pretty well 
‘cavers the range of values you may evet eed 
For an example, to get 90 do You would use 
the 32 db pod, the 16, and the 2. For 80 d 
ou would тыа the 32, the 16, the 8 an the 4 

Y the ability to increase Tos in 1 ib steps 
Gems bi eroi to you in view of the het 
thee 3 db ш only half ae Samit, then yon 
тап а binary progresion im З db slepst 
ЖЫШ one 3 b pad, d, ше, 
ard one 23 do. The range к (m ta 45 di 
Sib at a tine, i 

For clamping а Ines impedaoce, its a good 
Ме to use at lest a 3 di pad and a 6 db 
Uni stat be eve beter The lover bons pade 
Pads may not have the ably to унар our 
Fnnpedancevaratone оп thelr oer sides 

"About all tas left to naka this complete 
а chart f камне valet for vats ls 
Sues Hore Gi all are far шө iba 50 
iim fine to use at any other Impedance 
тшу les тайи by the ratio of he nes 
орет to 5) ons 


E EOS 
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(COMBINATION DUMMY LOAD/ 
ATTENUATOR NETWORK 
Join Schult: W2EBY 


There are many instances when it is 
desired to uso an existing патта as an 
exciter unit for a high-power linear ampli 
fier. Many such linear amplifiers require a 
drive level that is only a fraction of the 
teansnitier’s output. To some degree, the 
transmitter can be detuned in order to 
тедпог its output level, but thie procedure ® 
rarely possible when several orders of magni- 
tude reduction in the power level are neces 
sary. In such a case one can either internally 
modify the transmitter for à lover output 
evel or ше s alternator network between 
the transmitter and linear amplifier, In the 
latter cas, the transmitter can be operated 
st its normal power input level and with ite 
tuning controls at their normal settings, 

The unit described in this article func- 
tions as both am 97 attenuator and as 3 


dummy Joad. The latter capability allows a 
transmitter to be properly tuned alone for 
сото operation before it is used to drive 1 
linear amplifier. An optional wattmeter eir 
тїй is included which when calibrated ak 
lows direct reading, in wats, of the full 
Iransmitter output or of the drive level 
supplied to the ner amplifier. 

"The unit described was built for use with 
а nomina) 100 output transmitter used 
Primarily for SSB service, The construction 
"ed, however, cum be extended to othor 
power levee for transmitters operating on 
B04 meters. Also, using the information 


LC NL PM 


Reduction узы atts, 
wea) За ТТ fa 0 
из ба) A11 


inodo) 5 7 
июпму вз 


supplied, the same type of attamator] 
dummy load сап be designed for other than 
50 ohm transmission line systems. The aten- 
luster was not designed as а precision net- 
work in order to allow the use of inexpen- 
sive resistors. However, the attenuation 
characteristics are qute satisfactory for the 
intended usage. 

Besides its application asa power reducer 
when driving à linear amplifier, the unit can 
be used with a transmitter whenever а qulek, 
Known level of power output reduction Is 
needed for operating purposes, approximate 
кп measurements, ez 


Cirat 

Fig. 1 shows the circuit values for a 
вената T network attenuator that cun 
be used in any impedance unbalanced шада. 
mission line. The scaling factors are only 
shown for those power reduction levels most 
likely to be needed when driving » linear 
amplifier with a 75:200 watt transmitter, in 
order to avoid unnecessary detail, Factors 
for intermediate power reduction values can 
be found by interpolation to a satisfactory 
“ерге or one cam consult an electronics 
handbook. The basis of the attenuator 
dummy load network is to find the combina- 
tion of resistor arms that will provide the 
eared attemustion and stil be able to be 
connected together to form a dimmy load 
of the correct value. Fig. 2 shows one 
possible combination. Each resistor bank has 
э Value of about 20 ohms (5 resistors of 100 
‘ohms each in parallel), In one position of the 
DPDT switch, the resistor banks are formed 
Into а 7T" network attenuator, In the other 


witch position, all three banks are placed in 
sarios as а dummy load connected seross the 
input only. The resistance values which 
result are not exactly those shown in Fig. 1 
far a TOdb alternator. However, thoy are 
close enough to be effective and some 
tailoring of the individual lags is possible 
since each of the resistor bank values vary by 
a few ohms due to the tolerance of the 
resistors usod, An optional voltmeter circuit 
is aiso shown in Fig. 2 connected to one pole 
of the DPDT switch. t can be used as 2 
relative power output indicator or if call 
brated, as described later, actually measure 
the power output of the transmitter and of 
the atenuat 

Mary variations of the basic idea are 
possible. Fig. 3 shows the use of four banks 
‘of 100 ohm resistors, АШ Tour are used to 
form an attenuator that comes reasonably 
lose to the values required for 7dbatten 
tion ina 50 ohm system. Only three are used 
in series for the dummy loud function. In 
this case only а simple SPST switch is 
necessary to disconnect the output. The 
тате 7f voltmeter ciciit as used in Fig. 2 
may be added if desired. The switch, in fact, 
could be eliminated entirely И one were 
Filing to disconnect the output termination 
in order to use the dummy load feature 

Whatever combination of resistance banks 
are used in order to achieve a desired 
Attenuation value and the correct dummy 
load resistance, care must be taken that each 
resistance bank has sufficient power disi- 
‘ation capability. The dissipation in each leg 
SE the “T” network varies according to the 
‘attenuation level and can be calculated by 
Ohms Law. In general, a continuous power 
тайпа for а resistor bank equal to about 


onethird of the SSB pesk power rating 
seems to suffice, including for quick tune-up 
on CW. For keyed CW service, the power 
tating should be increased to at least one- 
half the key down power ча. 
Construction 

The approach of using а relatively large 
number of 2 watt composition resistors is far 
Jess expensive than using specifie value ^f 
non-induetive resistors of 1030 watts power 
rating 1n quantities of more than 10, IRC 
type RC2, 2 watt, 10% tolerance resistors 


105 


‘coat about 9 cents each. So, one can achieve 
240 watt unit Tor less than $2 resistor cost. 
Banks composed of these resistors work well 
‘up to 30 me as long as the interconnecting 
Tends are kept short 

"The photograph shows the construction 
used by the author for the circuit of Fig. 2. 
Similar construction can be used for larger 
Size units s well, Аз shown in the photo- 
graph, the 15 resistors im ows of $ each are 
Sandwiched between two 1-1/8" x 1-7/8" 
pieces of vectorboard, None of the resistors 
physically touches. The wiring is done using 
the resistor leads, This construction is some- 
what compact to expect full, continuous 
power dissipation from the unit but suffices 
for intermittent use. The frame measures 
2a" x ТИ” xT", А cover is not absolutely 
песевшу since the minor radiation 
takes place isnot important in this applica- 
Чоп. If a cover is used, it certainly shoul! be 
of a perforated type lo allow maximum air 
flow. А 30.239 connector ie used al one end 
fof the frame for the input, А dual connector 
is used at the other end, but normally one 
would use two RCA type phono jscks-one 
for the output and one for a meter circuit. 
‘The switch is located immediately below the 
output connecior-a miniature Alco MST 
Calibration 

1f в desired to calibrate the voltmeter 
circuit ава wattmeter, itis necessary to use a 
probe and VTVM. Using the unit as a 
dummy load, the r voltage is measured at 
the input and the power calculated, The SOK 
ohm potentiometer i used to set the meter 
t full scale for the highest power level used. 
The rf voltage В measured and the power 
level calculated in order to calibrate the 
ameter for lesser power levels leaving the 
potentiometer at its set" vale, The same 
procedure s followed to calibrate she meter 
for the outpit power level by measuring the 
output rf voltage when the unit à шей аз 
T" attenustor sad connected to a regular 
dummy lad. The calibration should be 
"ade on the lowest Frequency band used 
and rechecked on the highest frequency 
база cd. I the readings differ significantly 
ов the highest frequency band from those 
‘established, it may be necessary to add a few 
rf capacitance across the diode in the 
Voltmeter сисш in order to compensate for 
the slightest reactance presen in the circuit 


Operation 

When used between a transmitter and the 
50 ohm input of a linear amplifier, the unit 
is fist wod as а dummy ond for tune-up of 
"e trammitier, The шай i then switched 
(ith he transmitter unoyed) to its attan- 
ator postion. In most cases, по retuming 
of the transmitter should be necessary unless 
{he input of the linear amplifier i partion 
rly active, 


Summary 

The omit described is not intended as a 
precision allenwtor or power measuring 
device. However, it wit perform very well 
for ils intended applications and costs far 
les than more sophisticated units per- 
forming the same functions 


THE MINICAN 
Sam Kelly WITT 


‘The Heathkit "Сены has proven to be 
a major breakthrough in the Geld of dum 
Tats or harm e. Unfortunately, # at the 
mos convenient gto meg on £ mal work 
Dench wath low power rig! Borrowing their 
‘lg Dae thie Ja! foe use ith titers 
in ihe 5 to 1З watt range. The parts aro fo 
5 Campbell soup tin can, foor one watt re 
Sistars а UCSLA connector, а sbort piece 
MSTO ach bras tubing sad transformer Өй, 
Fig Lina sketch ofthe assembled unit The 
30 om resistance was made up of three 15. 
her and ooe 5 obm one wit carton rears 
Tis sand а саа d fom a larger sre cun 
stl Ss ee of paint. Dell a foe Bole 
through the center of the id, and a X inch 
ule on the gerit. Mount а comis con. 
теч rough the center hole Solder a 1 inch 
Tc of 816 im. brass tubing over бе K inch 
Ple. Solder he restore at sow, Center the 
М om the can and solder the Hl to the can 
бз з fle fo remove all rough edges. Mask 
{he connector with masking tape and paint the 


РШ the can with transformer oil. A good 
grid of Зотан transmission Tid was aed 
[one Toad with no degredation in perform- 
ance, However, probally н not ааыа as 
fhe eid has a relatively ow ignition tempers 
tore and might croate бе hazard, 

Тө load was tested by raming it for Be 
hoors with an input of 15 watts of 30 MI и, 
‘The сш became, warm, but the reso 
Showed no signs of overheating: 

"A sonora VSWR of 13:1 was obtained at 
234 MHz. The measurement was made at is 
frequency because an atomic test set was 
swale 

A companion ef detector uit shown in Fig: 
2 vac but im а two Inch ection of X inch 
fate catwded bras stock. A Dage 04-1 
TNC connector и mounted om one end for 
‘connecting tothe І 
Spit tothe Тем йт 


тшшш 2254 


‘THE TINY TERMINATOR 
Jim кие KSIKX 


AVE ур cer ве ecd for a dune 
the acta sf ийри power fx transmitter? 
“You tar bay sch а bowls, You Mon. The 
"а уш can айю ВЫ ong considerable 
olny шы Chae what thar svi al 


и for es han be 
or ems me fy tie schematic that there's 
satin’ t,t eder ceili he te 


Ода Lest resistors connected in part 
‘witha citar dioda ranning from te hat 
Jack and а 27 тина capacitor bypassing the 
‘Mechanically, the ig problem with a unit 
Ina hoe induetanee (bout 28 aimee 
‘vite or inch) se We gut rd of the lends as 
rll te i done br panak 
the plate ал ати гару 
кыйт the model shown) so tat то 
avoided by Hespine the pat thich from 
‘otal nance, им asp 


Пуга eer expect ty measure power higher 


mter. Fhe voltage inched the meter wil 
Siding by SO Ve etae) wl gir уш 
Sees rather thon peat mulling e 1 
шш voltage by TOT before атик wil 
ie you theres power output 
“The un shows i the photos ud perfor 
os stack for the for pater this 
append oniy Берин a eng of the ы 
sma om hand in Задано the ine A 


tot tin enn Dd wil work equally vell and 
SHEE mish tas le 
ole was punched in the middie of the hot 
plato aod lih of Ne M bare wire was 
Foldere inthe Sed of sh onthe rer ste 
Т bare wire was threaded through the es 
rect ond oret e тит тиш 
The eoa connector af i hed in place by 
x solder joint ай aroun tha yim of the cable 
pri бие phot}. rd 
Sas provides plenty e итеш, 


Earlier, we mentioned that a minor modit 
eats iiid Шаме the power rating. Thai 
о i tes stead of watt sei 


ОЕША: 
olore ар have а terminator ией АШ a 
rb 300 eei сшюну and 200 w 
TEAS. Номин, ene tat МЕ wil cot more 
ам! yowli утау have to ше а foe an 
Far the shield instead ofthe cola cn жей here 
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Бл ABSTRACT 

‘A self-contained system embodying the principles ofthe 
radiometer, the otheoscope, and the dynamoelectric 
‘machine is provided to derive an output of electrical 
energy from an input of radiant energy, and in particu- 
Tar infra-red energy, from the surrounding environment, 
and for amplifying that output. The system is suitable 
for airborne and space as well as terrestrial applications. 
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RADIOMETER GENERATOR 


BACKGROUND OF THE INVENTION 


1. Field of the Invention 

The invention relates to a self-contained system for 
utilizing environmentally available radiant energy, spe 
cifically infra-red energy, to provide а new source of 
lectica energy. 

2. Description ofthe Prior Art 

Many proposals have been made in the prior art for. 
the conversion of environmentally available radiant 
energy directly into electrical energy. Specifically it 
has been proposed to use the thermoelectric, plezocloc- 
tric, and photovoltaic effects for this purpose. Typical 
US. patents showing such generators are U.S. Pat Nos 
3,157,146 granted Sept. & 1973, 3,198,969 granted Aug. 
3, 1965, and 3,296,469 granted Jan. 3, 1967. While the 
underlying principles of such generators have been 
known for many years, attempts at the utilization of 20 
these principles have been beset with problems that 
have impeded the development of such generators as 
practical sources of electrical power 

‘Other proposals for the conversion of infra-red en- 
егу into electrical energy have utilized the principle of 25 
"he decrease in magnetism of bodies, particularly iron 
and certain other metals, alloys and their compositions 
эв their temperature is increased, Generators embody- 
ing this principle are disclosed in U.S. Pat. Nos. 476093, 
granted June 14, 1892 and 2,016,100 granted Oct. 1, 
1935, Here, again, notwithstanding the apparent poten 
tial of such generators, the art has been unable 10 de- 
velop the technology as à practical electrical energy 
source. Among the problems involved with such gener. 
alors is the complex and consequently expensive mag- 
neti field structure that is required 

а phenomenon that has long been known as providing 
за output of kinetic energy from an input of radiant 
energy is the radiometer. The radiometer is an instr 
‘ment that was devised by Sir William Crookes to mea- 
sure the intensity of incident radiation. It operates on 
‘the principle that a body delicately suspended in а vac- 
‘uum is apparently repelled by radiation. The instru- 
ment, in а commonly known form, includes a system of 
Tour spaced light-weight vanes of poor heat conductiv- 
ity which are blackened on one side, the other side 
being bright, and so suspended in a highly exhausted 
bulb tha they are free to rotate about a common verti 
cal axis with the black surface all facing in the seme 
direction. Incident radiation from the sum or an adjacent. 
‘warm body is absorbed and emitted by the black sur- 
faces of the vanes more than the bright surfaces, and as 
a result, gas molecules near the black surfaces are ener- 
гей and press more on the black than the right sur- 
faces causing the vanes to rotate about their axis. The 
more intense the incident radiation, the more rapid is 
the rate of rotation. Actually, an outside source of 
lower temperature such as ice, dry ice, evaporating 
ether, or other cold material will draw radiant energy 
from the molecules causing them to move in the direc- 
tion of the cold material, also driving the vanes. The 
container enclosing the vanes is necessary to maintain 
the high vacuum and to provide а barrier to rebound 
activated molecules back to the vanes, driving them 
further, E 

The radiometer is described in а series of papers that 
were published in the Philosophical Transactions of the 
Royal Society of London (1873-1881). Reference is 
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made particularly to Paragraphs 145-148. The public 
tion entitled “RADIANT MATTER’, A Resume of 
the Principal Lectures and Papers by Prof. William 
Crookes on the Fourth State of Matter”, published by 
James W. Queen & Со, No. 924 Chestnut Street, Phila- 
‘delphia Pennsylvania also is concerned with the phe 

In another form of radiation responsive instrument 
which he called the otheoscope and that js described 
also in the aforementioned Philosophical Transactions, 
particularly in Paragraphs 450-454, Crookes provided a 
larger radiant energy absorbing and emitting surface 
consisting of a large stationary plate of good heat con- 
ductivity having a blackened surface. Thus, in the othe- 
‘scope the surface that generates the molecular distur- 
bance is not the one that rotates, The blackened surface 
of the plate, however, is placed close to the movable 
vanes, Because of the larger surface area and closer 
proximity, the blackened stationary plate activates а 
[greater number of molecules and directs them more 
accurately to the movable vanes resulting in a greater 
speed or rotation than is achievable by the radiometer 
with the same intensity of incident radiation. Another 
advantage of the otheoscope is that an enclosure is not 
necessary when a vacuum such as outer space is already 
present. The small space between the stationary black- 
ened surface and movable vanes provide а rebounding 
space within which molecular rebound can occur and 
rebound off a container wall В not necessary to provide 
‘the moving force of the vanes. Another form of the 
‘otheoscope involved a stationary blackened disc above 
which light-weight blades radiating from а common 
center were positioned giving the appearance of a tur- 
bine 

‘Although the inventions of the radiometer and the 
cotheoscope were made more than a hundred years ago, 
the only use proposed heretofore for the instruments 
and their inherent property of converting radiant en- 
егу into kinetic energy has been the measurement of 
the intensity of radiation falling upon them. That this 
available kinetic energy might be utilized to provide а 
useful electrical energy source has gone unnoticed. This 
notwithstanding the need for new energy sources and 
the intensive search for such new energy sources that 
Ваз long been underway. Significant in this connection 
is the highly developed technology that has been avail- 
able for the effective utilization of such kinetic energy, 
specifically the production of an output of electrical 
energy by the mechanical relative rotative motion of 
"he magnetic field and the electrical conductors of the 
dymamoelectric machine. 


SUMMARY OF THE INVENTION 


‘An object of the invention is to bring together in a 
self-contained system apparatus embodying the princi- 
ples of the radiometer, the otheoscope, and the dynamo- 
electric machine thereby to derive, as а new source of 
‘energy, an output of electrical energy from the dynamo- 
lecti: machine directly from an input of radiant en- 
ergy to the system from the surrounding environment 

Another object of the invention is to provide such а 
self-contained system that is characterized by light 
‘weight, thereby rendering it suitable for airborne and 
space as well as terrestrial applications. 

‘A further object of the invention is to include in 
combination with such an electrical generating system a 
voltage amplifying device such as an induction coi 
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A further object of the invention is to provide series 
of such electrical generating systems cach including а 
Voltage amplifying device the output of which is uti- 
ied to provide а driving force for the succeeding 
stage з 

"Another object of the invention is to include in com- 
bination with such an electrical generating system and 
amplifying device self contained photon-emiting de 
Mees, for example, solid materials such as gemstones 
Sod specially enclosed liquids and gases thereby to pro- 10 
Side dei onined photonreniling device. 

Sill another object of the invention is о provide in a 
self-contained system, combination and cluster arrange” 
ments of such electrical generating systems and ampli 
fying devices thereby to increase (he electrical power 

n accomplishing the foregoing objects and other 
objectives of the present invention, there are provided 
Scliconined radiometer and othcoscope generating 
Systems for generating electrical energy from impinging 
Or inciden external environmental sources of radiant 
nergy such аз heat fom the sun or any source of infra 
{ed radiant energy such asa heat pipe attached toa solar 
Energy heat collector, an atomie pile, an airplane en- 
gine, or in general from heat derived in way from space, 
the airs land or water. The system will function as wel 
ities giving up radiant energy to a source much colder 
than it such as ice, dry ice, liquid nitrogen or evaporat- 
ing nuits 

"The system, in its specific aspects, includes an energy 
source soch as һем pipe, means for concentrating and 
directing the energy from the heat pipe including à 
collimator for directing and making parallel the rays of 
radiant energy 10 a fresnel lens and thereby to а radiant 
nergy sbsorbing/emiting surface. There is аво pro- 
vided а parabolic, hyperbolic, or elliptical mirror for 
the further reflection оГ rays of radiant energy and then 
focusing them on the absorbing/emiting surface. The 
stem further includes a dynamoclectrie machine and 
torque converter which cooperates with the abor. 
bing/emitting surface and nearby molecules to drive the 
dymamodeciic machine. Thus the incident radiant 
‘nergy on the absorbing emitting surface is converted 
to kinetic molecular energy and then to kinetic mech 
ical energy, specifically a moment to produce the rel 
tive rotative motion of the magnetic field and electrical 
‘conductors of the dynamoelectric machine. The dyna- 
moclectric machine may comprise a machine of ether 
the direct or alternating current generating type. The 
rotative moment at the output of the torque converter 
provides in cooperation with the dynamocecric ma 
Shine а capability for high clectial energy output in 
the form of high voltage or high electrical curent The 
system of the present invention is distinguished in this 
important respect from the prior arl. 

"n accordance with one form of the invention, the 
radiant energy absorbing/emitting surface, torque con 
Werte and булатова machine are wibly 
mounted in a highly evacuated container. The collma 
tor fresnel lens and miror may be located external of. 
the container The electrical output produced by the 
system may be employed to energize electrical compo: 
ent that maybe located internally or externally of the 
container, as desired, or f desired, stored in batteries for 
future use. When tized in outer space, the container 65 
тау be omitted since по special provision is then re 
{uid to provide the evacuated internal environment of 
the sytem: In this latter use, structures employing the 
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principles of the otheoscope would be most effective, 
"he close disposition of the stationary blackened surface 
and movable vanes providing the necessary space 
‘within which molecular rebound can occur. That В 10 
say, а container wall is not necessary to provide the 
moving force of the vanes, as in the radiometer. 

Tn another aspect of the invention advantage is taken 
‘of a special property of the highly evacuated internal 
‘environment of the system that solid materials such as 
gemstones, and specially enclosed liquids and gases, in 
Such an environment may be caused to emit photons by 
Virtue of the interaction of high-energy molecules anda 
Spanning high voltage electrical field, thus providing a 
self-contained photon-emitting device. Such a device 
emits Tight rays useful as a beacon or for lighting living 
areas as а long term lamp that need not be turned ofl. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1is a perspective view of an embodiment of the 
system of the present invention utilizing an otheoscopic. 
generator, 

FIG. 2 is a side elevation illustrating the radiation 
absorber/emitter, the torque converter, and dynamo- 
electric machine of FIG. 1; 

FIG. 3 is an exploded perspective view ofthe appara- 
tus of FIG, 2, 

FIG. 4 is а side elevation illustrating the action of 
heated molecules emitted from the radiation absor- 
ber/emitter on a vane of the torque converter after 
absorption of radiant energy by the absorber/emitter 

FIG. Sis perspective view illustrating another for 
of otheoscopie generator that may be employed in the 
System of FIG. 1; 

FIGS. 6 through 11 are perspective views illustrating 
different forms of radiometer generators that may be 
‘employed in the system of FIG. 1; 

FIG. 12 is a perspective view illustrating a battery 
charging system according to the present invention; 

FIG. 13 is a perspective view of a self-contained 
photon-emitting system according to the present inven- 
tion; 

FIG. 14a wiring diagram illustrating a typical form 
‘of induction сой that may be used in the system of FIG. 
Li 

FIG. 15 is a perspective view illustrating another 
embodiment of the system of the present invention uti- 
icing a dual otheoscopic generator and having particu 
lar application in outer space. 

FIGS. 16 and 17 show top plan and side elevational 
views, respectively, of the system of FIG. 15; 

FIGS. 18 through 25 illustrate top plan views of 
combination and cluster arrangements of the system of 
FIG. 15, 

FIG. 26 illustrates а perspective view of a cluster 
arrangement of the basic FIG. 15 system; 

FIG. 27 illustrates an embodiment of a dual radiome- 
ler generator for outerspace use that is enclosed in a 
glass ое other heat conducting container 

FIG. 28 illustrates an embodiment of he radiometer 
‘generator and induction сой as а power amplifier; 

FIG. 29 shows a diode rectifier circuit for use with 
the apparatus embodiment of FIG. 28; 

FIG. 20 illustrates an embodiment linking dual otheo- 
scopic generator power amplifiers into а chain thereby 
providing increasingly more powerful generators; 

FIG. 31 illustrates another embodiment of a power 
amplification system using’ dual otheoscopic and also 
radiometric forms of generators in outer space; 
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FIG. 32 illustrates an embodiment of the invention 
employed as а lighthouse in outer space; 
FIG. 33 illustrates an embodiment of the invention. 
employed as a propulsive mechanism in outer space 
'FIG. 34 illustrates an embodiment of the invention 
for providing a source of coherent light. 


DESCRIPTION OF THE PREFERRED 
EMBODIMENT 


‘THE EMBODIMENTS OF FIGS. 1-11 


Referring now to the drawings, and in particular to 
FIG. 1, there is shown an othcoscopie generator com- 
prising a self-contained system indicated at 10. This 
system requires no external power for its operation, 
other than environmental incident radiation, for con- 
verting such incident radiation into useful electrical 
energy and other desired forms of radiant energy. The 
system includes а dynamoelectric machine or generator 
12 having a drive shaft 14. The output electrical current 
from the generator 12 can be alternating or direct, as 
desired. In FIG. 1, the generator 12 is shown as a minis 
ture direct current generator having minimal inertial 
turning resistance of the shaft, minimum armature resis 
tance, and an output voltage of 1.8 volts per 1000 RPM. 
А permanent magnet not shown provides an interme 
magnetic field. Where subsidiary current to maintain an 
internal magnetic field is required, а suitable additional 
othecscopic generator of the type herein illustrated in 
FIG. 1 would be added to provide such current. 

The system of FIG. 1 further includes а torque con- 
verter indicated at 16 comprising a light-weight circular 

luminum fan having a bank or plurality of light-weight 
‘vanes 18 each approximately 1/32” thick radiating from 
а center disc 20 attached perpendicularly to the verti 
cally positioned drive shaft 14 of generator 12, as for 
‘example, with epoxy glue. 

А radiant energy absorber/enitter surface indicated 
generally by the reference numeral 22 may consist of 
Jampblack painted on the upper side or surface of a plate 40 
23 facing the torque converter 16. The plate 23 prefera.. 
bly is made of a good heat conductor such as silver, 
gold, copper or aluminum. A desired property of the 
blackened! surface is high abtorbency and emission of 
infra-red radiant energy. Material other than lampblaci 
‘may be employed to provide the desired high absorbant 
black surface 22 for the plate 23, as В known in the art. 

‘The generator 12, torque converter 16 and plate 23 
with its absorber/emiter surface 22 are positioned 
within a Bell jar 24, being suitably mounted therein. 
The internal environment 26 of the Bell jar 24 consists 
‘of molecules representative, for example, of normal sea 
level air or other gas mixtures by design evacuated to a 
high vacuum of 15 to 100 microns of mercury pressure. 
(Note that at 1 micron of mercury pressure there are 
stil 400 billion molecules рег cubic centimeter of vac- 
uum space) To this end, in FIG. 1, there is provided a 
vacuum pump 28 that В attached fo the Bell jar 24 by 
жау ofa suitable platform or base plate 30 on which the 
Bell jar 24 is mounted, and also by way of a vacuum 
hose 32 and high vacuum stop cock 38. 

The environment external of the Bell jar 24 is the 
normal sea level ай for the region in which the Bell jar 
24 located under the influence of various climatologi- 
‘al and geophysical factors such as temperature, humid- 
ity, pressure, gravitational, electrical, and magnetic 
field gradients, This environment contains many natural 
sources of radiant energy indicated generally at 38, 
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including the sun. The energy source 38 chosen for 
purposes of illustration in FIG. 1 is a 12" heat pipe 40 
that is arranged to transfer heat energy from heated 
water stored in an insulated container indicated at 42. 
The environment shown also includes a short сойт. 
tor 44 that is provided to direct and make parallel the 
rays of radiant energy from the close source of radiant 
energy, the heat pipe 40. The collimator 44 directs the 
radiant energy to а fresnel lens 46 having plane dimen- 
sions of approximately 12" on a side and 1" thick. The 
fresnel lens 46 concentrates the radiant energy as itis 
directed toward the absorber/emitter surface 22 and 
focuses the energy thereon. A parabolic mirror 48 pro- 
vided on the other side of the Вей jar 24 aso reflects 
radiant energy impinging upon it from the source 40 
and focuses it directly on the abrorber/emitter surface 
22. Hyperbolic or elliptical mirrors may also be em- 
ployed, 

In FIG. 1 a suitable electrica! meter 80 connected to 
"he output of the generator 12 provides а measure ofthe 
output of the generator 12. This output is in the form of 
а voltage or amperage, as desired. Additionally, a pen- 
light lamp 52, rated al 5 volts and 60 microamperes, is 
shown as being energized by the output from the gener- 
ator 12 

As those skilled in the art will understand, the absor- 
ber/enitter surface 22 and torque converter 16 provide 
in combination wilh the generator 12 a capability, in an 
installation in outer space, for substantial electrical en- 
ergy output in the form of voltage or electrical current 
depending upon the electrical design parameters of the 
generator 12 Thus, while in FIGS, 1-3 the generator 12 
is described as miniature direct current generator, this 
is because of physical limitations imposed by housing 
the structure of the absorber/emiter surface 22 and 
torque converter 16 within the Bell jar 24 If housed in 
ıa larger container and thus feed of its physical con- 
straints, or located in outer space wherein ho housing or 
Container would be required to provide the evacuated 
space, the torque converter 16, vanes 18 and abior- 
ber/emitter surface 22 may be made of such size as to 
provide а substantially larger turning moment on the 
‘center dise 20. In this case the absorber emitter surface 
22 would be separate but close to vanes 18 and center 
disc 20. Accordingly, the drive shaft 14 and generator 
12 may then be increased proportionately in size to 
provide a correspondingly enhanced output of electri- 
Sal energy. 

he otheoscopic torque converter of FIGS, 1 
through 4 is characterized in that the vanes 18 may be 
transparent so as to allow a substantially unimpeded 
impingement of radiation on the surface 22 of plate 23 
and is further characterized in that the surface 22 that 
generates the molecular activity in response to incident 
radiation i stationary, and therefore, isnot restricted s 
to material, weight, shape, size and arca of surface. 
Accordingly, the most suitable heat conducting mate- 
rial and the mos efficient size, shape, weight and means 
of support for the plate 23 can be employed to the end 
of utilizing the incident radiation to best advantage. The 
vanes 18 of the torque converter 16, moreover, can be 
located very close 10 the surface 22, preferably within а 
millimeter or two, and the angular position of the vanes 
18 with respect to the surface so chosen as to take the 
‘most efficient mechanical advantage of the radiation 
produced “molecular wind", as it was termed by 
‘Crookes, and as illustrated by way of example in FIG. 4. 
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In FIGS. 1 through 3 the stationary plate 23 on which 
surface 22 is provided is shown as supported on vertical 
ports that rest on the base plate 30, and the vanes 18 of 
the torque converter 16 are disposed in a fan shaped 
configuration close to the surface 22, each vane present- 5 
ing itself to that surface as illustrated in FIG. 4. 

"Another form of otheoscopic torque converter th 
may be employed in the system of FIG. 1 is illustrated 
in FIG. 5 wherein the surface that generates the molec- 
ular activity in response to incident radiation, indicated 
at 54, i provided on a metal sheet or plate 6 that is 
‘curved to provide a semi-circular cylindrical portion 
having as йз ans the shaft of a dynamoelectric machine 
ог generator S8 having a vertically positioned drive 
shaft 60. Generator 88 and shaft 60 may be identical to 15 
the generator 12 and shaft 14, respectively, of FIGS. 1 
through 3. 

The arrangement of FIG. 5 further includes a torque 
‘converter indicated at 62 comprising four light-weight, 


respectively associated rod 66. The rods 6 radiate from 
э center disc 68 that is attached perpendicularly to the 
‘end of drive shaft 60 in any suitable manner. Each varie 
64, as shown, is vertically positioned on the end of its 
associated rod 66, being disposed at an angle displaced 
from normal with respect thereto, and in each revolu- 
tion about the axi of shaft 60, passes close, within а 
millimeter or to, to the molecular generating surface 
54. The angle ofeach vane 68 with respect to surface 84 30 
is similar o that between vane 18 and surface 22, as 
illustrated in FIG. 4, and thus molecular activity at the 
surface 84 produces à moment that causes the vane 64 to 
move with respect to the surface $4, thus producing 
rotation of shaft 60. The direction of rotation of the 35 
Shaft 60 depends upon the direction from normal of the 
angle of the vane 64 with respect to its supporting radial 
той 66, the angle preferably being the same foreach of 
the vanes 68, 

17 employed in an environment such as outer space 
where vacuum conditions exist naturally, itis not neces 
sary to enclose the otheoscopic torque converter 62 
within an evacuated container such as Bell jar 24 of 
FIG. 1. When not so employed, the converter 62 would 
be positioned in an environment such as that provided 
by Bell jar 24 with the generator 88 and the curved 
plate 56 suitably supported on the base plate 30. 

FIGS. 6 through H illustrate alternative radiometric 
forms of torque converters that may be employed in 
place of the otheoscopic torque converter in the system 
Of FIG. 1. The radiometer generators of FIGS. 6 
through 11 differ significantly from the otheoscopic 
torque converter in that the absorber/emiter surface is 
‘embodied on the moving members or vanes of the gen- 
erator instead of on the stationary member, and differs 
further, as will become apparent, in the requirement for 
эп enclosing wall of the evacuated space to be close to 
the path of the moving vanes. That is to sty, where the 
bsorber/emitter surface is on the moving vanes of the 
torque converter, an enclosure or wall of the evacuated 
space must be placed close to the vanes for the latter to 
be driven when exposed to radiant energy. As noted in 
connection with the otheescopic torque converter of 
FIG. 1, when the absorber/emitter is provided on a 
surface separate from the movable vanes, the vanes 65 
need not have any lampblack coating. 

Each of the apparatus embodiments of FIGS. 6 
through 11 includes а glass container within which the 
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moving vane system and dynamoelectric machine are 
placed, which container, in turn, would be placed inside 
а Bell jar such as the Bell jar 24 of FIG. 1 and evacu- 
ated, also, together with the bell jar. 

As illustrated, the torque converter 70 of FIG. 6 is 
enclosed in a glass container 72 and includes four light- 
weight vanes 74 each approximately 1/32" thick radiat- 
ing from a center disc 76 attached perpendicularly to a 
vertically positioned drive shaft 60 of а generator 58 
that may be identical to the correspondingly numbered 
components of FIG. 5 Опе side 78 of each of the vanes 
‘is blackened, as with lampblack, the black surfaces all 
facing in the same direction around the torque con- 
verter. The other sides of the vanes are bright. Prefera- 
bly the material of which the vanes 74 of FIG. 6 are 
made, and the vanes of the torque converters described 
in connection with FIGS. 7 through 11 are made, is a 
poor heat conductor to the end that the high absorbance 
af infra-red radiant energy on the black side has little or 
то effect on the temperature of the bright side. 

‘Radiant energy, and in particular, infra-red energy is 
differentially absorbed and emitted by the blackened 
Surfaces of the torque converter vanes imparting kinetic 
energy to adjacent gas molecules. The lack of а similar 
energy exchange between the obverse bright surface 
and its adjacent gas molecules results in а pressure dif- 
ferential whereby the more energetic gas molecules 
close to the blackened surface of the vanes give rise to 
a resultant driving force turning or rotating the center 
dise 76. 

FIG. 7 illustrates а torque converter 80 that is similar 
to that of FIG. 6, but includes vanes that consist of 
semicircular metal foils, as indicated at 82. The foils 82 
are each blackened on one side indicated at 84, the 
blackened sides all facing the same direction as in torque 
‘converter 10 of FIG. 62nd aso in the torque converters 
illustrated in FIGS. 8 through 10. 

The vanes of the torque converter 86 of FIG. 8 con- 
чыз of hemispheric cups 88 each of which is blackened 
оп the inside indicated at 90, all facing the same direc- 
[^ 

The vanes of the torque converter 92 of FIG. 9 com- 
prise hemispheric cups indicated at 94, Each cup 94 is 
provided with a blackened screen 96 that covers the 
шет half of each cup 94 

The FIG. 10 form of torque converter 98 is a “tur 
bine” form and includes elliptically shaped vanes or 
plates 100 that present a substantially circular outline in 
the primary direction of the radiation source. The plates 
100 are blackened on the outer faces indicated at 102, 
and are oriented at 45° from the vertical, and also from 
the rods 104 оп the ends of which plates 100 are 
mounted. The apparatus embodiment of FIG. 10 allows 
for continuous exposure of the absorber/emitter sr. 
faces 102 of the vanes 100 to incident light and does nor. 
require the spacing of the vanes illustrated in connec- 
tion with the apparatus embodiments of FIGS. 6 
through 9. 

"The torque converter 106 of FIG. 1 includes a single 
elongated vane 108 of spiral form that is exposed to 
incident radiant energy emanating from almost any 
direction. In FIG. 11, generator 58 is provided with an 
elongated shaft 110 to the remote end of which one end 
of of vane 108 is attached, the other end of the spiral of 
‘vane 108 being connected to the shaft 110 adjacent the 
generator $8. As illustrated, the glass container, indi 
tated at 112, for torque converter 106, is elongated and 
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shaped to conform to the general outline of the spiral 
vane 108. 


‘THE EMBODIMENTS OF FIGS. 12 THROUGH 14 


In FIG. 12 there is illustrated another embodiment of 5 
the invention in which a glas container 114 that may be 
similar in size to an ordinary household light bulb is 
‘employed, and which embodies the otheoscopic form of 
torque converter illustrated in FIG. 1. The glass con- 
tainer 114 is hermetically sealed after placement of the 
generator system therein and evacuation of the internal 
environment to 1 о 100 microns of mercury pressure 
(preferably one micron). The output terminal of gener- 
lor 12, in FIG. 12, are shown connected to an electrical 
storage device or battery 116 for charging the latter, the 
electrical charge stored in battery 116 being available 
for later use, 

FIG. 13 illustrates a further embodiment of the inven- 
tion employing a container 114 of FIG. 12 and thc 
otheoscopie form of terque converter of FIG. 1 
wherein a gemstone 118 is positioned between two 
spaced plate electrodes 120. The electrodes 120 are 
connected to the high voltage output of an induction 
сой indicated at 122 and actuated by the output of the 
‘generator 12. 

А typical electrical circuit for the induction сой 122 
‘of FIG. 13 is illustrated in FIG. 14, As shown, the in- 
duction coll 122 includes a primary winding 124, con- 
sisting of only a few turns, wound on an iron core 126 
А secondary winding 128, wound over the primary 
‘winding, consists ofa large number of turns. The pri- 
mary winding 124 is connected to the output terminals 
130 of the generator 12 in series with an electrical ca- 
pacitor 131. An electrical witch 134 actuated by an 
armature 136 is connected across the capacitor 132. The 3 
armature 136 is positioned in cooperative relation with 
the iron core 126, being normally biased in upward 
direction to close the switch but is attracted by the iron 
соге 126, upon magnetization of the latter, to open the 
‘switch 134 and thereby break the circuit to primary сой 
126, Asa result the armature 136 is returned to йв inital 
position by а spring, not shown, and closes switch 134, 
‘again restoring the circuit to the primary coil. The cycle 
is rapidly repeated. 

In the operation of the induction сой, the flow of 
electrical current in the primary winding 124 produces 
а magnetic field in the iron core 126. Opening of switch 
134 results in a collapse of the magnetic field that in- 
duces a high voltage in the secondary winding 128. The 
capacitor 132 is placed across the switch 134 to reduce 
the voltage across the switch as it is opened to minimize 
sparking. 

"The output terminals 138 and 140 of the secondary 
winding are cach connected electrically to one of the 
electrodes 120. Hence, there is established between the 
electrodes 120 an electrical field in accordance with the 
А.С high voltage output of the induction сой 122. The 
‘gemstone 118, although a solid material, has the prop- 
erty of emitting photons in the environment described 
land thus provides a self contained photon-emiting de- 
THE EMBODIMENT OF FIGS. 15 THROUGH 26 

‘When positioned in outer space it is noted that unless 
the generator 12 is mounted on а stable platform 30 that 
is able to resist the turning or rotative moment resulting 
from radiation impinging on the absorber/emitter sur- 
face 22, there is a tendency for the rotative moment to 
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10 
be applied to the generator 12 itself as well as to the 
drive shaft 14 thereof. Consequently, after atime the 
absorber/emitter surface 22, torque converter 16, drive 
shaft 14 and generator 12 wil all effectively be rotating 
эз а unit. Аз а result, there will first be a depletion and. 
then, after a time, no generation at all of electrical 
power. This undesirable situation may be corrected, as 
Indicated, by mounting the generator 12 on a stable 
platform that effectively resists such turning or rotative 
‘moments, and hence, holds the body of generator 12 
stationary with respect to the relatively rotating shaft 
14, torque converter 16 and absorber/emitter surface 
22 In outer space, when the blackened absorber/emit- 
ter surface remains part of the system of movable vanes 
18, an enclosure or shroud must be provided to return 
high energy molecules to farther drive the vanes 18 ina 
тошу motion. Such an enclosure is not required with 
the otheoscopic form of generator in which the absor- 
ber/enitter surface is part of the stationary system. 

‘The embodiment of the invention illustrated in the 
perspective view of FIG. 15 and in top and side views, 
respectively, of FIGS. 16 and 17, shows another way in 
which to arrange a radiation generator system so as to 
avoid the need for a platform to hold the body of the 
[generator stable with respect to the associated drive 
Shaft torque converter and absorber/emitter. The radia. 
tion generator system 142 of FIG. 18 includes а дул 
moelecri machine or generator 144 having a pair of 
drive shafts 146 and 148, a pair of torque converters 150 
and 182, and а pair of absorber/emitter surfaces 184 and 
156, 

‘The generator 144 can provide an output of alternat 
ing ot direct current аз desired. Desirably, in the appa- 
ratus embodiment of FIG. 15, the generator 144 com- 
prises two separate generators, each having its own. 
rotatable armature, the magnetic field sections thereof 
being fastened together and arranged within and fas- 
tened to the same external, common casing. The drive 
shaft 146 is attached to the rotatable armature of one 
generator. The drive shaft 148 is attached to the rotat 
able armature of the other generator, being axially in 
alighnment with the drive shaft 146. The common cas- 
ng of the generators is supported by brace members 
indicated at 155 and 187, between the ends of a curved 
absorber /emitter surface 158, at the center of curvature 
hereof. 

"The torque converter, indicated at 150, comprises а 
plurality of vanes 160 extending from the ends of rods 
162 radiating from a center disc 164 that is attached 
perpendicularly to the end of drive shaft 146 in any 
suitable manner. The vanes 160, as shown, are post 
tioned parallel to the shaft 146 and are so arranged as to 
have an edge pass close, within a millimeter or two, in 
cach revolution about shaft 146, to the curved abor. 
ber/emitter surface 188 that may be similar to the sur- 
face 54 of FIG. 8. The angle of each vane 160 with 
surface 158 in such that molecular disturbance at the 
Surface 158 produces a turning on the drive shaft 146, in 
the counter clockwise direction, for example. Addition- 
ally, one side of cach vane 160 is blacked to provide 
absorber/emitter surface 188. This provides a supple- 
mental turning movement in the counterclockwise di- 
rection on the drive shaft 146. 

Similarly, the torque converter, indicated at 152, 
comprises a plurality of vanes 168 extending parallel o 
drive shaft 148 from the ends of rods 170, Те rods 170 
radiate from a center disc 172 that is attached, in any 
suitable manner, perpendicularly to the end of 
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shaft 148, The vanes 168 are positioned parallel to drive 
Shaft 148 and arranged to have an edge pass close, 
‘within а millimeter or two, to the curved absorber/e- 
miter surface 158. The angle presented by each of the 
Vanes 168 to the surface 158, however, is opposite to 
"hat of ће vanes 160 of the upper torque converter 150, 
whereby incident radiation tends to produce clockwise 
rotation of drive shaft 148. Additionally, if desired, one 
side ofeach of the vanes 168 is blackened to supplement 
the turning moment of drive shaft 146, the blackened 
sides being oppositely disposed with respect to black- 
ened sides of vanes 160 of torque converter 180. 

"With this construction, it is evident that any tendency 
ofthe roative moment introduced by one of the torque 
converters 150 and 152 to rotate the common casing of 
dual generator 144 offset or counterbalanced by the 
rotative moment on the generator casing by the other 
torque converter thereby providing а substantially bal 
anced system. 

"The arrangement of FIG. 15 is further advantageous 
in that the generator 144 effectively comprises two 
separate generators the outputs of which may be com- 
bined whereby a correspondingly larger electrical out- 
put is obtained. The output of the generator 144 may be 
utilized, for example, to energize а device 174 suitably 
mounted on the body of the generator 144, externally 
thereof, as indicated. The device 174 may comprise а 
lamp providing a beacon, for example, a microwave 
generator transmitting, generated power to receiving 
antenna or earth, or а radio transmitter transmitting 
intelligence concerning space environmental factors 
sensed by detecting devices not shown but supported 
and electrically powered by the otheoscopic generator 
142. Alternatively, or in addition thereto, the electrical 
output of the generator 144 may be taken via suitable 
slip rings provided on the appropriate shaft 146 or 148, 

“Another way in which the radiation generating Sys- 
tem of FIG. 15 may be arranged so as to be balanced, 
thereby avoiding the depletion, after a time, of genera 
tion of electrical power isto employ but a single genera- 40 
tor 144 having two drive shafts 146 and 148 that are 
axially aligned but extend in opposite directions. With 
this structure the brace members 155 and 187 for sup- 
porting the generator 148 would be carried by a band 
{not shown) encircling the casing of the generator and 
disposed, for example in a groove to preclude vertical 
displacement but to allow rotation of the casing of the 
generator relatively to the band and the brace members. 
Опе drive shaft 146 of the generator 144 would serve, 
for example, as the drive shaft 146 of upper torque 
converter 180 and would be attached to the rotatable 
armature of the generator. The other drive shaft 148 
‘Would be attached to the lover torque converter 152 
and also to the body or casing of the generator 144 It is 
evident that since the turning moments on the two 
shafts would be in opposite directions that the system 
‘would be balanced and would continue to provide an 
electrical output irrespective of whether one tuming 
moment were greater than the other. The electrical 
outputs of the two generators could be connected in 
parallel or series, as desired. 

In accordance with the invention, it is contemplated 
that otheoscopie generating systems of the kind illus 
trated in FIGS. 15 through 17 may be arranged in 
groups or clusters to increase the electrical power out- 
put, Thus, FIGS. 18 through 25 illustrate top plan views 
Of combinations of whole system units, from two to 
"ine, each of which may be identical to the structure of 
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FIG. 15, except for the inclusion on each system unit of 
а device 174. FIG. 26 shows a perspective view of 
‘constructions linking four whole system units into 
chains. Other numbers of whole system units may be 
provided, the chains may be of any length for outer 
Space use. If desired, such chains may be deployed ina 
star configuration thereby providing desired structural 
Strength as well as contributing to a further increase in 
electrical power output. 

‘As illustrated in FIG. 26, it is contemplated that the 
curved absorber/emitter surfaces would extend, sit 
ably supported, the entire length of each chain. Addi- 
tionally, more than one set of vanes 160 may be associ- 
мей with each drive shaft 146 and more than one set of 
‘vanes 168 may be associated with the drive shaft 148, 
With this arrangement, there is made available a signifi 
cant increase in the energy for driving each of the gen- 
erators making up the dual generator M4. It will further 
be understood that the kinetic energy outputs of the 
entire four and if desired, five or more whole system 
chains that could be provided, may be utilized in paral- 
lel, by the provision of suitable gearing, to provide an 
‘even more powerful total output 

FIG. 27 illustrates an embodiment of the radiometer 
generator system of the present invention for outer 
space use. This system is enclosed in a container 176 
that is transparent to infra-red radiation, which con- 
tainer may be glass and may be provided with an open- 
ing 178in the wall to facilitate evacuation to the level of 
outer space. The system includes two torque converters 
180 and 182 thal are arranged to rotate oppositely dis- 
posed drive shafts 184 and 186 of a generator 188. The 
body of generator 188 is directly connected to drive 
shaft 184, while the armature of the generator is con- 
nected to the drive shaft 186. 

"The radiometer generator system of FIG. 27 is rota- 
tively suspended in the container 176 by upper and 
lower suspension members 190 and 192, respectively. 
Thus, as shown, upper suspension member 190 extends 
between the upper end of driveshaft 184 and a disc 194 
that is attached to the wall of container 176. Lower 
suspension member 192 extends between the lower end 
of drive shaft 186 and a disc 196 that is attached to the 
opposite wall of container 176. 

"The torque converters 180 and 182 are shown as of 
the type illustrated in FIG. 6, and include four light- 
‘weight vanes indicated at 198 and 200, respectively. 
One side ofeach of the vanes is blackened and the other 
is bright, the black sides of vanes 198 all facing in the 
same direction, the clockwise direction, as shown, and 
the bright sides of vanes 200 аЛ facing in the counter 
Clockwise direction. As a result, radiant energy diffe 

Пу absorbed and emitted by the blackened surfaces 
of the vanes 198 and 200 impart kinetic energy to ad 
cent molecules to provide а turning moment on the 
drive shafts 184 and 186 of generator 188 in the counter- 
clockwise and clockwise directions, respectively. A 
device 201 that may be similar to the device 174 of FIG. 
15 may be provided for utilizing the electrical output of 
generator 188. 

Tt will be understood that combinations of whole 
systems units, each identical to the structure of FIG. 27, 
may be provided. Such combinations may be similar tO 
‘those illustrated in FIGS. 18 through 25. Additionally, 
similarly to the constructions of FIG. 26, the structure 
ûf FIG. 27 may be embodied in constructions linking 
two and more whole system units into elongated chains. 
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FIG, 28 illustrates a power amplifier embodiment of 
‘he present invention in which the output voltage of a 
radiometer generator system 202, which may be simi 
то that illustrated in FIG. 6 is amplified by an arrange- 
ment consisting of an induction сой 204, а pair of spaced 5 
electrodes 206 and 207, and a second radiometer gener- 
ator system 208, the entire system being mounted on а 
Баве plate 210 and enclosed in glass container 212 that 
has been appropriately evacuated, as previously de 
scribo. 

The output terminals of radiometer generator system 
202 are connected to the input terminals of the induc 
tion coil 204 and the high voltage output terminals of 
the later are connected through a suitable diode recti- 
Ter 214 to the terminals of a high voltage capacitor 216 
as shown in FIG. 29, the terminals of capacitor 216 
being connected to the electrodes 206 and 207. While 
shown as of the solid state variety, the rectifier 214 may 
be of the vacuum type. The induction coil 204 may be 
similar in construction to the induction сой 122 that has 
been described by reference to FIGS. 13 and 14. The 
high voltage alternating current output of induction coil 
204, however, is converted to direct voltage by rectifier 
214 and capacitor 216. 

"The radiometer generator system 208 may be similar 
in construction to the generator system of FIG. 6 but 
preferably includes a torque converter 218 in which 
‘vanes 220 are somewhat larger, and moreover, are sup- 
ported on the ends of rods 222 at a greater radial dis- 
tance from a center plate 224 that is attached perpendic- 30 
ularly to the end of a drive shaft 226 of a дупатосісс 
їс machine 228 having а greater output than generator 
of system 202. 

AS illustrated the electrodes 206 and 207 are so 
spaced and so positioned with respect to the circular 
path transversed by the vanes 220 as to intercept а sub- 
stantial portion of that path without, however, provid- 
ing any physical obstruction to the movement of the 
‘vanes 220. The polarity of the high voltage applied to 
electrodes 206 and 207 is such as to make electrode 207 40 
positive with respect to electrode 206 whereby a high 
voltage molecular stream is established in the direction 
indicated by the arrow in FIG. 28. This molecular 
Stream or flow of electrons between the electrodes 
impinges upon each of the vanes 220 as they succes: 
sively traverse an arcuate path between the electrodes, 
thereby to produce a turning moment on the driveshaft 
226 in the counterclockwise direction, as illustrated. 
This turning moment supplements the turning moment 
produced on the drive shaft 226 by the effect of radia- 
tion impingement upon the blackened surfaces of the 
vanes 220, one side of each vane 220 being blackened 
and the other being bright and with the blackened sur- 
faces all facing їп the same direction, that required to 
produce а counterclockwise turning moment. Hence, 
the high voltage molecular stream enables the turning 
of the generator 228 to provide an electrical output 
greater than that obtainable from the generator of radi- 
meter generator system 202. The amplified power 
‘output from generator 228 is available from terminals 60 
230 thereof, 

FIG. 30 illustrates an embodiment of the otheoscopic 
form of radiation generator for use in outer space 
‘wherein dual othescopic generators are utilized with 
associated induction coils to provide power amplifiers, 65 
and wherein the power amplifiers ate linked into a chain 
ог brigade to produce increasingly higher electrical 
Fields to drive increasingly more powerful generators. 
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Specifically, there is provided in FIG. 30 a first du 
othcoscopic generator indicated at 232 consisting of 
respective upper and lower radiant energy absorber/e- 
mitter surfaces 234 and 236, respective upper and lower 
torque converters 238 and 240, respective upper and 
lower drive shafts 242 and 244, and a common dynamo- 
electric machine 246, Each of the otheoscopic genera- 
tors may be similar to that illustrated and described by 
reference to FIG. 1. Thus, the absorber/emiter sur- 
faces 234 and 236 may each consist of a blackened sur- 
lace provided on a respectively associated plate 248 and 
250 which are disposed im parallel relation to each 
‘other, rigidly supported by suitable rods 252. The sur- 
faces 238 and 236 are respectively associated with 
torque converters 238 and 240, cach of the latter com- 
prising a fan shaped bank or plurality of light weight 
vanes radiating from a center disc which, in tum, is 
attached perpendicularly to a respectively associated 
drive shaft 282 and 244. The upper drive shaft 242, 
Similarly to the arrangement of FIG. 15, в attached to 
the armature of a first generator, while the lower drive 
shaft is attached to the armature of a second generator, 
the magnetic field sections of the generators being con- 
nected together and attached to the outer case, As de- 
scribed in connection with FIG. 15, the torque convert- 
ers 288 and 240 are so arranged with respect to their 
associated absorber/emitter surfaces as o drive their 
associated shafts 22 and 244 in opposite directions, Аз 
а resul, the atheoscopic generator 232 is dynamically 
balanced. 

The output terminals of generator 246 are connected 
to the input terminals of an induction сой 254 that may 
be similar to that illustrated in FIG. 18, Additionally, as 
in the apparatus embodiment of FIG. 28, a diode rec 
er-capacitor circuit desirably is provided to convert the 
high voltage alternating current output of the induction 
coil o a high voltage direct current potential. A circuit 
similar to that shown in FIG. 29 is suitable for this 

pose. 

The high voltage direct current potential so obtained 
from the dual otheoscopic generator is applied, in paral- 
lel toa first or upper air of spaced electrodes 256 and to 
a second or lower pair of spaced electrodes 288, as seen 
in FIG. 30. The spaced electrodes 256 are associated 
with a fan shaped bank of vanes of an upper torque 
converter of a second dual otheoscopic generator 260, 
being so polarized as to supplement the turning moment 
оп the drive shaft connected to the torque converter 
that is provided by the associated absorber/emitter 
‘surface. The spaced electrodes 258 are similarly associ- 
ated with the vanes of the lower torque converter of the 
otheoscopic generator 260, the electrodes 288 being 
polarized oppositely to that of the electrodes 256 since 
the turning moment produced by lower torque con- 
verter s opposite to that of the upper torque converter. 
The otheoseopic generator 260 may be similar o the 
otheoscopic generator 232, the output thereof being 
applied to an induction coil similar to the induction сой 
254 and similarly rectified to provide a high voltage 
unidirectional potential output. Each successive othec- 
scopic generator may be somewhat larger than the pre- 
ceding one, four such generators being shown in FIG. 
30, thereby to provide a brigade creating increasingly 
higher voltage fields to drive increasingly more power 
{ul dual otheoscopic generators, as indicated at 262 and 
264, 

FIG. 31 illustrates another embodiment of a power 
amplification system, according to the invention, that 
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utilizes a combination of a plurality of otheoscopie gen- 
ferators and a plurality of radiometric generators. Thus, 
there is provided a platform 266 on which are mounted 
two otheoscopic generators 268 and 270, each of which 
may be similar 10 the otheoscopic generator illustrated 
in FIG. 1, and two radiometric generators 272 and 274, 
cach of which may be similar to the generator illus- 
trated in FIG. 27. Desirably, each of the radiometric 
generators 272 and 274 is enclosed in a plass or heat 
Conducting container that is not shown fo avoid undue 
‘complication ofthe drawing. 

As illustrated, induction coils 216 and 278 are pro- 
vided, being respectively associated with the otheo- 
scopic generators and each including а suitable rectifier 
and capacitor as described in connection with FIGS. 28 
and 29. As in the arrangement of FIG. 30, two pairs of 
lecirodes 280 and 282, and 284,286 are provided in 
respective association with the outputs of each of the 
induction coils 276 and 278, and the circular path of the 
vanes of the radiometric generators 272 and 274. The 
polarities of the electrodes are so arranged that the 
molecular streams between electrodes supplements the 
tuming moments provided by the absorber/emitter 
surfaces of the vanes of the respective radiometric gen- 
ratore thereby providing increased power output 
therefrom, 

FIG. 12 illustrates another modification of the inven- 
tion comprising an otheoscopic form of radiation gen- 
erator for use in outer space linked to an induction сой 
and spaced electrodes to produce photon emission from 
а gem stone, The light from the gem stone may be trans- 
‘mitted in substantially all coordinate directions through 
fresnel lenses. Thus, there is provided a self-contained 
arrangement that aptly may be termed a lighthouse in 
‘outer space. 

The otheoscopic generator and induction сой of 
FIG. 12 may be similar to the dual otheoscopie genera 
Tor 232 and the induction coil 254 of FIG. 30, and ac- 
cordingly, have been designated by the same reference 
numbers: The output terminals of the induction coil 254 
are connected through а diode rectifier and capacitor 
(not shown) to a pair of spaced electrodes 288 and 290, 
the later having a positive potential, A gem stone 2928 
positioned between the electrodes 288 and 290, being 
mounted on a pedestal 294, The pedestal 294, induction 
сой 254 and generator 232 are all supported on a base 
plate 296, The gem stone 292 is positioned centrally of 
а box-like container 298 that is also supported on the 
base plate 296, Each wall of container 298 includes a 
fresnel lens 300 in that side of container 298. 

FIG. 33 illustrates an otheoscopie form of radiation 
generator linked to an induction сой for producing а 
‘molecular stream of high velocity in a given direction 
thereby to provide means of propulsion in outer space, 
specifically а form of rocket engine, for a space craft 
Indicated by the reference numeral 302. Since it is 
known that the shape and direction of a high-voltage, 
high velocity stream can be influenced by a magnetic 
field, advantage is taken of this in the arrangement of 
FIG. 33 to direct the electrical field by changing the 
magnetic fcd strength. 

The otheoscopic radiation generator and induction 
сой of FIG. 33 may be similar to the dual otheoscopic 
{generator 232 and induction сой 254 of FIG. 30, and in 
FIG. 33, have been designated by those numerals In 
practice, it is contemplated that several such otheo- 
copie generator and induction coll arrangements as 
illustrated in FIG. 30, would be utilized. The output 
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terminals of induction сой 258 are connected through a 
Suitable diode rectifier and capacitor, not shown, to a 
pair of spaced electrodes, indicated at 304 and 306, the 
fatter being the positive electrode, Electrode 306 has 
the form of а рые with а centrally located opening 
indicated at 308 and is positioned on the end of a rudder 
310. Rudder 310 is carried at the rear of a platform 312, 
being mounted on a suitable universal Joint. Otheo- 
scopic generator 282 and induction сой 254 are shown 
‘mounted on the platform 312, forwardly thereof. Also 
mounted on platform 312, by means not shown, are а 
plurality of spaced magnetic coils, indicated at 314, that 
are positioned about and along a portion of the length of 
the path of the high velocity electrical stream between 
the negative electrode and 304 and the positive elec- 
rode 306. As those skilled in the art understand, reac- 
tion between the magnetic fields established by the 
magnetic coils 314 and the magnetic field established by 
the high velocity electrical stream about itself is effec- 
tive to deflect the stream laterally and vertically in 
accordance with the relative directions and intensities 
Of the magnetic fields produced by the spaced cols 314. 
T will be understood that electrical current for energia 
ing the coils 314 may be obtained from another or even 
several otheoscopie generators of a type similar to the 
generator 232. 

1а FIG. 33 it is contemplated that a portion of the 
high velocity molecular stream directed toward the 
positive electrode or pte 306 escapes through the open- 
ing 308 providing a force on the negative electrode 304 
that is unopposed, and accordingly, that [s useful to 
propel the space craft 302 in the opposite direction, that 
Indicated by the arrow designated by the numeral 316. 
Since the shape and direction ofthe high-voltage, high 
velocity stream can be influenced by а magnetic field, 
advantage is taken of this to direct the stream by chang- 
ing the relative magnetic field strengths, longitudinally 
of the stream, in each of the four quadrants about the 
Stream. Thus, for example, deflection of the stream 
effected to the left rear or port side, as seen in FIG. 33, 
‘wil result in the craft turning its bow to starboard. И is 
contemplated that the strength and spatial intensity of 
the magnetic fields established by coils 314 would be 
activated by navigational and computer equipment of 
‘Conventional or known type, not shown, 

‘Without a magnetic field as produced by magnetic 
coils 314 present, it will be understood that control of 
the direction of the crat could be obtained by mechani- 
cal movement of the position of the positive electrode 
for plate 306, as by mechanical deflection of the rudder 
‘310 about is universal mounting, thereby enabling man- 
sal adjustment of the direction in which spacecraft 302 
is propelled. 

FIG. 34 illustrates an embodiment of the invention 
that provides a self contained source of coherent Tight 
"Thus, there is provided in FIG. 34 а self-contained laser 
system indicated at 318 comprising an otheoseopic gen- 
‘erator 320, a dynamoclectric machine or electric gener- 
ator 322, an induction сой 324, spaced electrodes 326, а 
‘Bem stone 328, «base 330 and а glass enclosure 332. 

"The otheoscopie generator 320 may be of the type 
illustrated in FIG. 1 and includes а fan shaped torque 
‘converter 334 that is connected to the drive shaft of 
[generator 322, The induction сой 324, which may be of 
the type illustrated in FIG. 14, has its input connected 
to the output terminals of generator 322. The output 
terminals of induction coil 328 has its output terminals 
‘connected through a suitable rectifier and capacitor, not 


4,410,805 


17 

shown, for converting the high-voltage alternating cur- 
теш output to a high voltage unidirectional voltage 
output, as described in connection with FIG. 29. The 
negative output terminal of induction сой 324 is applied 

to one of the spaced electrodes 326, and the positive 5 
terminal is applied to the other one of the electrodes 
326. Gem stone 328, desirably a ruby rod, having a half 
silvered mirrored surface at one end, is placed between 
the spaced electrodes 326 for bombardment by the elec- 
trical field established by the electrodes in a direction 10 
Perpendicular to the long axis of the ruby rod. The 
Various otheoscopie generator laser components are 
Suitably mounted on the base 330 and located within 
glass container 332 which is suitably evacuated. 

Та the operation of the laser system, the high-voltage 
electrical field established between the electrodes 326 
stimulates the ruby rod 328 to the emission of light 
Stimulated emission of light occurs, as is known in the 
art as radiant energy travelling back and forth between 
the mirrored surfaces at the ends of the long axis of the 
ruby rod 328 builds up to а level of magnitude enabling 
it to escape through the escape halfsilvered mortor 
surface indicated at 336 as a spaced frequency distribu- 
tion of coherent light. In FIG. 34 lens 338 is provided 
in the wall of container 332 for diverging or converging 
the radiation emitted by the ruby rod 328, as needs vary. 
Other kinds of lenses may be employed, if desired. 

‘There has thus been provided, according to the pres- 
ent invention self-contained radiometric and otheo- 
‘copie generator system and several variations, combi- 
‘nations and cluster arrangements thereof for generating 
lectica energy from incident radiation emanating 
from external environmental sources including the sun 
or any source of infra-red energy whether derived from. 
space, the air, land or water. E 

Where the development of am increased electrical 
‘output, voltage or current, from the available environ- 
mental radiation is desired or required, it has been 
Shown that the electrical outputs of a plurality of otheo- 
‘scopic and/or radiometric generators may be connected 40 
n series or parallel, the series connection providing an 
increased voltage output and the parallel connection an 
increased current output. 

Additionally, for the development of increased ki- 
netic energy from the incident radiation and corre 
spondingly increased electrical energy from cach 
Ofheoscopic or radiometric generator, it has been 
shown that several torque converters cach having its 
‘own bank or plurality of vanes may be associated with 
the drive shaft of the generator, arranged either in tan- 
dem or in parallel, appropriate gearing being provided 
for the parallel arrangement, and that further increase in 
the electrical energy output may be provided by arrang- 
ing the generator combinations in clusters, particularly, 
Tor use in outer space. 

Embodiments of the invention involving dual otheo- 
scopic generators linking power amplifiers in a chain or 
brigade thereby to provide more powerful generators 
have also been provided. The use of the invention for 
space ship propulsion also is illustrated. 

‘Embodiments of the invention have also been pro- 
vided for self-contained photor-cmittng devices, pro- 
viding for example, beacons or lighthouses їп space and 
for providing coherent source of light 

1 claim: E 

1 An electric generator comprising a dynamoclectric 
‘machine having an input drive shaft and output electri. 
cal terminals, a torque converter having an output 
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member connected to rotate said drive shaft and energy 
receiving means for driving sid drive shaft, and means 
including a radiation absorber/emittr surface opera- 
tively associated with said torque converter for absorb- 
ing radiation and transmitting it to nearby gas molecules 
and imparting energy to them to cause them to travel 
and impart energy to said energy receiving means, said 
bsorber/emitter surface and nearby gas molecules im- 
parting kinetic energy to sald torque converter respon: 
sively to incident radiation. 

2, A generator as specified in claim 1 wherein said 
torque converter energy receiving means includes à 
plurality of movable vanes that radiate from said output 
member about an axis coincident with said drive shaft. 

3. A generator as specified in claim 2 wherein said 
absorber/emitter surface means includes а black surface 
formed on а plate that has good heat conductivity andis 
positioned adjacent the path of movement of said mov- 
able vanes. 

4. A generator as specified in chim 3 wherein said 
plate is Mat and said movable vanes comprise the vanes 
of a circular fan. 

3. A generator as specified in claim 3 wherein said 
output member includes a center dis that в attached t0 
the end of said drive shaft, and wherein said plate is 
curved to provide a semicircular cylindrical portion, 
and wherein each of said movable vanes is attached t0 
the end of an associated rod that is attached 10 and 
radiates from said center disc, the angle subtended by 
cach vane with respect to said curved plate being such 
that molecular disturbance emanating from the absor- 
ber/emitter surface of said curved plate produces a 
turning moment on said vane. 

6. A generator as specified in claim 2 including an 
evacuated container, said torque converter and said 
absorber/emitter surface being positioned within said 
container, and wherein said absorber/emiter surface 
comprises a blackened radiant energy absorbant surface 
"hat is provided on one face of each of said vanes, the 
other face being bright, with the blackened surfaces all 
facing in the same direction around said output member, 
and with each of said vanes so positioned as to have at 
least a component of the blackened surface thereof 
parallel to the shaft of said dynamoclectric machine. 

7. A generator as specified in claim 2 wherein a sur- 
face of each said vanes is so positioned as to be substan- 
tilly parallel to the drive shaft of said dynamoelectric 
machine 

3. A generator as specified in claim 2 including an 
evacuated container and a base plate for sid container, 
and wherein said dynamoelectric machine, torque con- 
verter and absorber/emitier surface are supported on 
Said baseplate within said container. 

9. A generator as specified in claim 8 including a 
fresnel lens and a parabolic lens, said lenses being posi- 
tioned externally of said container, one on one side 
thereof and one on the other, and cach directing envi- 


ronmental radiation toward said absorber/emitter sur. 
face 
10. A generator as specified in claim 9 including a 


heat pipe comprising a radiant energy source and à 
collimator positioned between said hest pipe and said 
fresnel lens for directing rays of radiant energy to said 
fresnel Jens and for making them parallel whereby said 
rays of radiant energy are concentrated by said fresnel 
lens on said absorber/emitter surface. 

TI. A generator as specified in claim 10 including at 
least one actuatable electrical device supported on sad 
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base plate within said container, said electrical device 
being connected to the output electrical terminals of 
said dynamoclectric machine 

12. A generator as specified in claim 11 wherein said 
actuatable electrical device comprises an electric lamp, 5 
and further including a meter within said container 
Connected to the output electrical terminals of said 
dynamoelectric machine 

13. A generator as specified in chim 8 wherein said 
dynamoelectric machine produces direct electrical cur- 10 
теш and wherein said evacuated container includes а 
airo terminals positioned in a wall thereof, sid pair of 
Terminals being connected to the output terminals of 
said dynamoelectric machine 

34. A generator as specified in claim 8 including an 
induction coil having а pair of input terminals and a pair 
Of output terminals, a pair of electrodes, and a gem 
Stone positioned within said container between said 
electrodes, the input terminals of said induction coil 
being connected to the output terminals of said dyna- 20 
moelectric machine, the output terminals of said induc- 
tion coil being connected to said electrodes, and said 
gem stone being positioned between said electrodes во 
"hat it is activated by the emissions from the electrodes 

15. A generator as specified in claim 1 wherein said 25 
dynamoelectrie machine includes a second input drive 
shaft disposed in axial alignment with said first men- 
tioned input drive shaft, and further including a second 
torque converter having an output member connected 
to rotate said second drive shaft, said second torque 30 
converter being so arranged with respect to said radia- 
tion absorber/emitter surface that the latter and nearby 
gas molecules impart kinetic energy to said second 
Torque converter, responsively to incident radiation, in 
а sense opposite to the Kinetic energy imparted to said 
first mentioned torque converter. 

16. A generator as specified їп claim 15 wherein said 
first and second input drive shafts are positioned at the 
opposite ends of said dynamoelectric machine, and said 
absorber/emitter surface is provided on a plate that is 40 
curved to provide a semicircular cylindrical portion, 
and wherein each of said torque converters includes a 
center dise attached to the end of each of said input 
drive shafts, а plurality of rods radiating from each of 
said centers dises, and a vane carried on the end of each 
of said rods for movement in a path closely adjacent 
Said semi-circular cylindrical portion of said plate 

17. A generator as specified in claim 18 wherein each 
of said torque converters includes a plurality of mov- 
able vanes, wherein the vanes associated with each of 50 
said torque converters comprise the vanes of an individ- 
val circular fan, and wherein said adation/emiter 
surface is formed on one surface of each of a pair of 
‘oppositely disposed parallel plates, said one surface of 
‘each of said plates being positioned adjacent the path of 55 
movement of the vanes of an associated one of said 
circular fans. 

18. A generator as specified in claim 15 wherein a 
second radiation absorber /emitter surface is associated 
with said second torque converter, said second absor- 
ber/emitter surface and nearby gas molecules imparting 
kinetic energy to said second torque converter respon- 
sively to incident radiation, said first and second torque 
converters each including а plurality of movable vanes 
that radiate respectively from the associated output 
member of said first and second torque converters about 
эп axis coincident with said aligned first and second 
input drive shafts of said dynamoelectrc machine, all of 


ES 


20 
said vanes being so positioned as to be substantially 
parallel to said aligned drive shafts, and wherein sid 
First and second radiation absorber/emitter surfaces 
respectively associated with said first and second torque 
converters each comprise a blackened radiant energy 
absorbant and emitting surface provided on one face of 
each the vanes of the associated torque converte, the 
other face being bright, with the blackened surfaces of 
the vanes of said first torque converter ай facing in one 
direction around the shaft of said dynamoelectric ma 
chine and the blackened surfaces of the vanes of sid 
second torque converter facing in the opposite direc- 
боп, 
19. A generator as specified in claim 1 including at 
east one additional torque converter having an output 
member connected to said drive shaft of said dynamo- 
electric machine, and a radiation absorber/emitter sur- 
face associated with each such additional torque con- 
verter, each such additonal radiation absorber/emitter 
surface and nearby gas molecules imparting kinetic 
energy to the associated additional torque converter in 
the same sense as the kinetic energy imparted to said 
first mentioned torque converter by said first mentioned 
bsorber/emitier surface and nearby gas molecules re- 
sponsively to incident radiant energy. 
20. A generator as specified in claim 19 wherein said 
torque converters are connected in tandem o sid drive 
shaft of said dynamoclectric machine, 
21. A generator as specified in claim 19 wherein said 
torque converters are connected in parallel to said drive 
shaft of said dynamoelectric machine. 
22, A generator as specified in claim 2 wherein said 
dynamoelectric machine provides direct electrical eur- 
rent atts output electric terminals and including at least 
another torque converter having movable vanes and 
‘sociated absorber/emitter surface that are similar to 
the first mentioned torque converter and aborber/e- 
mitter surface, an induction сой having а pair of input 
electrical terminals and a pair of output electrical termi- 
nals, electrical rectifying means, and a pair of spaced 
electrodes, said input terminals of said induction сой 
being connected to said output electrical terminals of 
said dynamoclectric machine, said output terminals of 
said induction сой being connected through said recti- 
fying means to said spaced electrodes whereby an alter- 
‘ating electrical current output of sid induction сой is 
Converted to a direct current potential output that is 
applied to said spaced electrodes, said spaced electrodes 
being positioned to intercept a portion of the path of the 
movable vanes of said another torque converter 
whereby a molecular stream established between said 
electrodes by sajd direct current potential output im- 
pinge upon said last mentioned movable vanes to sup- 
plement the kinetic energy output of said second torque 
23, An electric generator comprising 
‘adynamoelectric machine having an input drive shaft 
‘and output electrical terminals, 

а torque converter connected to sid shaft, 

said torque converter including a plurality of light- 
‘weight Vanes radially connected to said shaft, 

radiation absorber/emitier means for driving said 
‘vanes and rotating said shaft, 

sid absorber/emitter means including surface means 
Tor absorbing radiant energy and heating up and 
emitting heat to agitate nearby gas molecules and 
thereby create a molecular wind that rotates said 
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vanes to rotate said input drive shat of said dyna- 
"noelectric machine and generate electricity. 

24. А power amplifier comprising a plurality of dual 
cotheoscopic generators and individually associated dy- 
amoelectric machines linked into à chain to produce 5 
increasingly more powerful generators, said otheo- 
scopic generators each including a plurality of movable 
vanes, said amplifier further including plurality of 
Pairs of spaced electrodes, а plurality of rectifying 
means, and a plurality of induction coils each having an 
input associated with the output and an individual one 
of said dynamoelectric machines and an output associ 
sted with one of said rectifying means, the output of 
‘each of said rectifying means being applied between the 
spaced electrodes of an associated one of said pairs of 15 
spaced electrodes, successive ones of said pairs of 
spaced electrodes being positioned to intercepta por- 
tion of the path of the movable vanes of the successive 
‘otheoscopic generator in the chain whereby a molecu- 
Jar stream established between pairs of said electrodes 
impinge upon said movable vanes to supplement the 
kinetic energy output of said successive generator. 

25. A power amplifier as specified in claim 28 
wherein each of sid dynamoelectric machines includes 

E 
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а pair of oppositely disposed rotary driveshafts, and an 
‘otheoscopic generator of each of sid dual otheoscopic. 
generators being associated with an individual one of 
each of said shafts, the direction of rotation of each of 
said shafts being in opposite directions whereby each of 
said dynamoelectric machines are dynamically bal- 
anced. 

26. A power amplifier as specified in chim 25 
wherein the electrodes of each of the pairs of spaced 
electrodes associated with the otheoscopic generators 
‘of each dual otheoscopic generator are oppositely po- 
larized whereby the individual molecular streams estab- 
lished between the pais of electrodes and impinging 
"upon the movable vanes of the associated otheoscopic. 
generator of each dual otheoscopic generator are oppo- 
sitely directed and have а minimal effect on the dy- 
namic balance of the associated dynamoclectric ma- 
chine 

27. An electric generator as specified in claim 1 fur- 
ther including means providing an evacuated space, said 
dynamoeleciric machine, torque converter and abior- 
ber/emitter surface being wholly contained within said 
‘evacuated space 
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TELEPORTATION 


The science-fiction dream of “beaming” objects from place 
to place is now a reality—at least for particles of light 


be scene sa familiar one from science ficrion and TV: 

an intrepid band of explorers enters a special cham- 

ber lights pulse, sound ебед warble, and pur heroes 

shimmer out of existence to reappear on the surface 
ofa faraway planer, This is the dream of eleportation--theabil- 
ity to travel from place o place without having to pass through 
thetedions intervening miles accompanied by a physical vehicle 
and airline- food rations, Although the teleportation of large ob 
jects or humans sil remains a fantasy, quantum teleportation 
the individual par- 


has become a laboratory reality for photon 
ticles of light. 

Quantum teleportation exploits some ofthe most basie (and 
peculiar) features of quantum mechanics, a branch of physics in 
vented in the firs quarter ofthe 20th century to explain processes 
thar occur at the level of individual arom. From the begin 
theorists realized that quantum physics led toa plethora of new 
phenomena, some of which defy common sense, Technological 
progress in the final quarter of the 20ch century enabled re- 


searchers to conduct many experiments that пог only have 

sometimes bizarre aspects of quan- 
tum mechanics but, asin the case of quantum teleportation, have 
applied them то achieve previously inconceivable feas. 


demonstrated fundamenta 


In sciencefiction stories, teleportation often permits travel 
speed limit set down by Al- 
bert Einstein, who concluded from his theary of 


thar is instantaneous, violaring 


laivity that 
nothing can travel faster than light. Teleportation is also less 
cumbersome than the more ordinary means of space travel. I 
is said hat Gene Roddenberry 
ceived ofthe “transporter beam" as a way to save the expense 
nfsimulating landings and takeoffs on strange planets. 

The procedure for teleportation in science fiction varies from 


he creator of Star Trek, con 


story to story bur generally goes as follows: A device scans the 
‘original object to extract all the information needed to describe 
it. A transmitter sends the information to a receiving station, 
Where itis used to obtain an exact replica of the original. n some 
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cases, the material that made up the ori 
to the receiving station, 


wl is also transported 
haps as energy of some kind in oth 


| er cases, the replica is made of aroms and molecules that were 
| already present at the receiving station. 

‘Quantum mechanics seems tn make such a teleportation 
scheme impossible in principle. Heisenberg’s uncertainty prinsi- 
ple rales that one cannor know both she precise position ofan 


object and its momenturn at the same time. Thus, one cannot per- 
| firma perfec sean of the object to be teleported the location or 
| velocity of every atom and electron would be subject to errors 

Heisenberg's uncertainty principle also applies to other pairs of 


quantities, making ir impossible to measure the exact, total quan 
Tum state of any object with certainty, Yet such measurements 
would he necessary to obtain all the information needed ro de- 
in Star Trek the "Heisenberg Com- 
mehow miraculously overcomes that difficulty.) 


scribe the original exactly. 
pensator" o 
A team of physicists overturned this conventional wisdom 


in 1993, when they discovered a theoretical way to use quan 
tum mechanics itself for teleportation. The team-- Charles Н. 
Bennett of IBM; Gilles Brassard, Claude Crépeau and Richard 
Josza of the University of Montreal; Asher Peres of Tech- 
mion-lsrac Institute of Technology; and William К. Wootters 
‘of Williams College—found that a peculiar hut fundamental fea- 
ture of quantum mechanics, entanglement, can be used to cir- 


cumvent he limitations imposed by Heisenberg's uncertainty 
principle without violating ir. 


Entanglement 

IT 15 THE YEAR 2100, A friend who kes co dabble in physice 
and parry wicks has brought yo 

Jets you roll them once, one pair ага time. You handle the est 
pair gingerly, remembering the asco with the micro back hole 


collecion of pairs of dice, He 


TRAVELERS ARRIVE at Grand Central Rain's teleport terminal Although 
черин оюб lt son Iing belngs. пени be practical. 
epartatonot elementary quantum statas has beon полян 


Updated from the April 2000 issue 


кроме ger 


в m3 


Crystal splis 
rical st 
rons) 

peo 


posing ter 


INPOLASEED LIGHT cansists af photons polarized in; 
In polarized ight he photons sloerie Netd sain 


aes A calette crgtal(s] pit a ight bear, sending photons that are 


pote paralel whe ака Into ane beam an those t 


last Christmas, Finally, you гой the two. 
dice and get double 3. Yon roll the next 
pair. Double 6. The next: double 1. They 
always match. 

The dice in this fable are behaving as 
if they were quantum-entangled particles, 
Each die on Из own is random and fair, 
but its entangled parner somehow al- 
ways gives rhe correct matching outcome, 
Such behavior has been demonstrated 
and intensively studied with real entan- 
gled particles, In typical experiments, 
pairs of atoms, ions or photons stand in 
forthe dice, and properties such as polar 
ization stand in for their different faces. 

Consider the case of two photons | 
whose polarizations are entangled то be | 
random but identical. Beams o ight and 
even individual photons consist of oscil- 
lations of electromagnetic fields, and po- 
larization refers to the alignment of the 
lectrice field oscillaions [se illustration 
above] Suppose thar Alice has one ofthe 


Бань. Imta the other. Intermediate angles go into a quantum superposition of Both 


[тент] ме! Бета Ench such hotoncan be ected топе beam or the other th 
probability depending on the angle. Because probatis are involved, We 


tre perpenccuar cannot measure the polarization ota single photon with certainty 


entangled photons and Bob has its part- 
тет. When Alice measures her photon to 
see iiris horizontally or vertically polar- 
ized, each outcome has a 50 percent 
chance, Bob's photon has rhe same prob- 
abilities, Биг the entanglement ensures 
thar he will ger exactly the same result as 
Alice. As soon as Alice gets the result 
"horizontal" say, she knows that Bob's 
photon will also be horizontally polar- 
ined. Before Alice's measurement the two. 
photons do not have individual polariza- 
Чопа the entangled stare specifies only 
Чага measurement will find thar the rwo 
polarizations are equal 

An amazing aspect of this process is 
thatit doesn't maner if Alice and Bob are 
far away from each other; the process 
works so long as their phorons' entangle- 
ment has been preserved. Even if Alice is 
оп Alpha Centauri and Bob on Earth, 
their resus will gree when they compare 
them. In every case, iti as f Bob's pho- 


ton is magically influenced by Alice's dis- 
tant measurement, and vice versa. 

You might wonder if we can explain 
the entanglement by imagining that each 
particle carries within it some recordedin- 
structions, Perhaps when we entangle the 
tuo particles, we synchronize some hidden 
mechanism within them that determines 
what results they will give when they are 
measured, This would explain away the 
mysterious effect of Alice's measurement 
оп Bob's particle. In che 19605, however, 
Trish physicist John Bell proved a theorem 
thacin certain situations any such "hidden 
variables" explanation of quantum en- 
ranglement would have to produce results 
different rom chose predicted by standard 
quantum mechanics, Experiments have 
confirmed the predictions of quantum me- 
chanics to a very high accuracy. 

Austrian physicist Erwin Schrödinger, 
опе of the co-inyentors of quantum me- 
chanics, called entanglement “the essen- 


QUANTUM TELEPORTATION OF A PERSON [impossible in practice 
but a ооё example to aid the imagination} would begin with the 
person inside a measurement chamber [left] alongside an 


PREPARING FOR QUANTUM TELEPORTATION .... 


equal mass of auxiliary material (green). The auxiliary matter 
has previously been quantum-entangledwith Ив counterpart, 
Which is at the faraway receiving station [ight]. 
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Crystal 


crystal sich as beta brum borate. Тесу осот co erte віце. dete polarization, But the relate pal 
чуга рїп инә two phetons ot laer energy, ane polarized verviezlly they are tben entangle, colorized image ot rir] s 
lenredeone) one polarized hortzontally (on blue cone] the photons down convened light Clare 


sre complementary, 
harga 
represent the colar ofthe М. 


tial feature” of quantum physics, Entan- 
slementis often called the EPR effect and 
the particles EPR pairs, after Einstein, 
Boris Podolsky and Nathan Rosen, who 
in 1935 analyzed the effects of entangle- 


surement on a photon, considered in iso- | ing photon А and Bab photon B, Instead 
lation, produces a completely random re- | of measuring them, they each store their 
sultand şo can carry no information from | photon without disturbing the delicate 


the distant location. tells you nothing | entangled state [see top illustration om 


more rhan what the distant measurement | next pagel, 
result probabilities would be, depending | In due course, Alice has a third pho 
stein talked of it as “spooky action ata | on what was measured there, Neverthe 


ment acting across large distances, Ein- 

ton—callt photon X—thar she wants to 
distance." I one tried to explain the ге- | less, we сап put entanglement to work in | teleport to Bob. She does nor know what 
photon X's state is, bur she wants Bob ro 
havea photon with that same polariza: 
Чоп state. She cannot simply measure the 


suks in terms of signals traveling between | an ingenious way to achieve quantum 
the photons, the signals would ha 


re to | teleportation, 
travel faster than the sped of light, Nat 

sally, many people have wondered ifi | Teleporting Photons 

effect could he used to transmit informa- | ALICE AND ПОВ anticipate that they 
tion faster tban he speed of ight. will want ro teleport a photon in the f 


jhoton's polarization and send Bob the 


result. In general, her measurement result 
would not be identical to the photon’s 
original state, This is Heisenberg's un- 
certainty principle at work. 


ion, they share an entan- 


Unfortunately, the quantum rules | rare. In prepa 
make that impossible, Each local mea- | gled auxiliary pair of photons, Alice tak- 


A QUANTUM MEASUREMENT 


JOINT MEASUREMENT carried aut an the auxiliary matter and the bits per elementary state, By "spooky action at a distance,” the 
person [ler] changes them to а random quantum state and measurement also instantly alters the quantum state of the 
produces avast amount of random [but significant) datatwa faraway counterpart matter [right]. 
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parle trat tsin an unknown quantum stata X 
[ce performs a Ge sate measurement on 
particles hand, producing une af four possible 
comes She tels Bab about he result by 
tinny means Depending on Acres, i 
Jester his panicle unaltered [1) rotates (2, 
3,4) Ekner way tenés up a replica of particle 


Instead, to teleport photon X, Alice 
measures it jointly with photon A, with- 
out determining their individual polar- 
izations, She might find, for instances that 
their polarizations are "perpendicular" to 
each other (she still does not know theab- 
solute polarization of either one, howev= 
er). Technically, the joint measurement 
'entangles photon Aand photon X and is 
called а Bell-state measurement. Alice's 


measurement produces a subtle effect: | travel no faster than the speed of light; 
Changes Bob's photon tocorrelaeewiaha | Skeptics might complain thatthe only 
combination of her measurement resule | thing teleported is the photons plara 
and the stre that photon X originally | tion state or, more generally its quantum 
had. In fat, Rob's phoron now carries her | sare; not rhe photon “itself” Bur because 
photon Хъ эше, either exactly or modi- | a phoror's quantum stare is its defining 
fid ina simple way. characteris, teleparting ts states com- 
To complere the teleportation, Alice | pletely equivalent то teleporting the par 
must send à message to Bob—one that | ticle [sae Box on page 41] 
travels by conventional means, such asa | Note that quantum teleportation does 
telephone call ora nore on a strap of par | nor resule in two copies of photon X 
Pet. After he receives this message, ifnec- | Classical information can be copied any 
осу Bob can tramsform his photon B, | numberof rimes, bur perfe copying of 
With theend result that becomes an ex. | quantum information is impossible, a re- | 
act replica of the original photon X. | salt known as the no-loning theorem, 
Which transformation Bob must apply | which was proved in 1982 by Wootters 
depends on the outcome of Alice's mea- | and Wojciech Н. Zarek of Los Alamos 
surement, There are four possibilities 
Corresponding to four quantum relations | а quantum state, we could ase the clones 
between her photons A and XA typical | ro violate Hekenbeng' principle.) Alice's 
transformation that Bob must apply ta | measurement actually entangles her pho 
his photon в o alter its polarization by | ton A with photon X, and photon X los- 
90 degrees, which he сап do by sending | eall memory, one might say, of is orig 
through a crystal with the appropriate | inal tae. Asa member ofan entangled 
optical properties. pair, it has no Individual polarization 
Which of the four possible results Al- | sare Thus the original state of photon X 
ice obtains is completely random and în- | disappears from Alice's domain- 
dependent of photon X's original state. 
Bobtherefore docs not knw how to pro- | Circumventing Heisenberg 
cos his photon until he learns the result | FURTHERMORE, photon X's state has 
of Alice'emeasuremenr, One can say thar | been transferred ro Bob with neither АЕ 
Bob's photon instantaneously conis all | ice nor Bob learning anything abou what 
the information from Alice's original, | the state В. Alice measurement result, 
transported there by quantum mechanics, | being random, tells them nothing about 
Yet to know how ro read thar informa- | the state, Thisis how the proccss circum: 
tion, Hob must wait for he classical in- | vents Heisenberg’s principle, which stops 
formation, consisting ofrwo birsthatcan | us from determining the complete quan- 


National Laboratory (If we could clone 


... TRANSMISSION OF RANDOM DATA... 
a м 


MEASUREMENT DATA must be sent tothe distant receiving speed flight, making it impossible ta teleport the person. 
Station by conventional means. This process is limited by the fasterthan the speed oflight, 
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tum state of a particle bur docs not pre- 
clude releporcing the complete state s0 long 
aswe do not try to see what the state ist 

Also, the teleported quantum infor- 
marion does nat travel materially from 
Alice to Bob. All rhat travels materially is 
the message about Alice’s measurement 
resi, which tells Bab how to process his 
photon bur carries no information about 
Photon. 

In one out of four cases, Miceis lucky 


state incl 


with her measurement, and Bob's photon 
immediately becomes an identical repli 
ca of Alice's original. It might seem as if 
information has traveled instantly from 
Alice то Bob, beating Einstein's speed 
limit. Yer this strange feature cannot be 
used to send information, because Bob 
has no way of knowing that his photon 
is already an identical replica. Only when 
he learns the result of Alice's Bell-state 
‘measurement, eransmicted ro him via 
classical means, can he exploit the infor 
‘mation in the teleported quantum state. 
If he ries to guess in which cases tele- 
portation was instantly soccesíul he will 
be wrong 75 percent of the rime, and he 
wil nor know which guesses are correct, 
TÉ he uses the photons based on such 
guesses, the results will be the same as 
they would had he taken a beam of pho- 
rons with random polarizations. Thus, 
Einstein's relativity prevails; even the 
spooky instantaneous action at a dis- 
tance of quantum mechanics fails пэ send 
usable information faster than the speed 
of light 


анас message: 
Both detectors ret 


Entangled 


| SORIK EXPERIMENT begins with ashore pulse rail lasar ighe. Traveling lett tight 
trough a crustal, his pulse produces th entangled palr of photens A and B, which travel to Ale and 
| Bob. Reeces back rough the crystal, the pulse creates wo more photons € and D A polarizer 
prepares photon Din s specife state, X Photon Cis detected, confirming that photon Khas been se 
Toce. Ale combines phatansA and X with a beam spite: Nhe detects one photon in each 
detector (as accuraat ot 25 percent ef the time), she 


Ir would seem thar the theoretical pro- | ametric down-conversion: a single pho- 
posal described above laid out a clear | ton passing through а special crystal 
blueprint for building a teleporter; on the | sometimes generates two new photons 
contrary, it presented а grcat experimen | that are entangled so that they will show 
tal challenge. Producing entangled pairs | opposite polarization when measured. 
of photons has become routine in physics | А much more difficult problem is to 
experiments in the past decade, but car- | entangle two independen photons thar 
tying out а Bell-state measurement on | already exist, as must occor during the 
twoindependentphotnnshad never been | operation оа Helkstare analyzer, Thi 
done before, means thatthe two photons (A and X 
somehow have го lose thee private fea- 
Building a Teleporter tures, In 1997 my group (Dik Bouw- 
A POWERFUL WAY to produce entan- | meester, Jian-Wei Pan, Klaus Маше, 
gled pairs of photons isspontancouspar- | Manfred ВЫ and Harald Weinfurter), 


RECONSTRUCTION OF THE TRAVELER 


RECEIVER AG CREATES THE TRAVELER, exact down to the counterpart matters state according to the randam 
quantum state of every atom and molecule, by adjustingthe measurement data sent from the scanning station. 
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Teleportation could transfer quantum information | 
between quantum processors in a quantum computer. 


then at the University of Innsbruck, ap 
plied а solution to this problem in our 
‘eleportation experiment [se op illustra 
ion un preceding pagel. 

In our experiment, a brief pulse of ul- 
travioler light from a laser passes through. 
a erpstal and creates the entangled pho- 
tons Aand B, One travels to Alice and the 
ocher goes to Bob, A mirror reflects the ul- 
traviolet pulse back through the crystal 
again, where ic may crea 


te another pair of 


photons, Cand D. (These willalso been- | 


tangled, but we don’t use their entangle- 
went.) Photon C goes toa detector, which 
alerts us that its partner, D, is available to 
be releported, Photon D passes through 
a polarizer, which we can orient in any 
conceivable way, The resulting polarized 
photon is our photon X, ће onc to be 
teleported, which travels on to Alice. 
Once it passes through the polarizer, X is 
an independent photon, no longer entan- 
sled, And although we know its polariza 
tion because of how we set the polarizer, 
Alice досу not. We reuse the same ultra- 
violet pulse inthis way to ensure that А 
ес has photons A and X atthe same time. 
Now we arrive at the problem of per 
forming the Bell-state measurement. To 
do this, Alice combines her two photons 
[Aand X) usinga semireflecting mirror, 
device that reflects half the incident i 
Anindividual photon hasa 50-50 chance 
‘of passing through or being reflected. In 
quantum terms, the photon goes into a 
Superposition of these two possibilities, 
Now suppose that twn photons strike 
the mirror from opposite sides, with their 


pashs aligned so that the reflected path of 
one photon lies along the transmitted path 
of the other, and vice versa. A detector 
waits at rhe end of each path. Ordinarily 
the two photons would he reflected inde- 
pendently, and there would he a $0 per- 
cent chance of them arriving in separate 
detectors, Ifthe photons are indistin- 
uishable and arrive at the mirror at the 

pantam interier: 
ence takes place: some possibilities cancel 


Same insam, however, 
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өш and do not occur, whereas others re- 
‘force and occur more often, When the 
photons interfere, they ha 
percent likelihood af ending up in sepa- 
rate detectors Furthermore, that outcome 
corresponds ro detecting one of the four 
possible Bell states of the two photons 
‘the case rhat we called "luck" earlier. The 
other 75 percent of the ime the rwo pho- 
tons both end up in one detector, which 
corresponds to the other three Bell states 
bat does nor discriminare among them. 
When Alice simultaneously detects 
‘ane photon in cach detector, Bob's pho- 
ton instantly becomes a replica of Alice's 
original photon X. We verified that this 
teleportation occurred by showing that 
Bob's photon had the polarization that 
we imposed on phoron X. Our experi- 
ment was not perfect, but the correct po- 


larization was detected 80 percent of the | 


time (random phorons would achieve 50 
percent) We demonstrate the procedure 
swith a variety of polarizations: vertical, 
horizontal, linear at 45 degrees and even 
a nonlinear, circular polarization. 

‘The most difficult aspect of our Bel 
state analyze is making photons A and X. 
indistinguishable. Even the timing of 
when the photons arrive could be wed to 
identify which photon is which, so iris 

portant to "erase" the time informa- 
tion carried hy the particles. In our ex- 
periment, we used a clever trick first sug 
gested by Marek Zukowski of the Uni- 
versity of Gdansk in Poland: we send the 
photons through very narrow bandwidth 
wavelength filters, This process makes the 
wavelength ofthe phoxons extremely pre- 
cise, and by Heienherg's uncertainty re- 
lation it smears our tbe photons in time, 

А mind-boggling case arises when the 
teleported phoron is itself entangled with 
another and thus does not have its own 
polarization. In 1998 my Innsbruck group 
demonstrated this scenario by giving Al- 
ice photon D without polarizing it, so that 
it was still entangled with photon C, We 
showed thar when the teleportation suc 


ceeded, Bob's photon B ended up entan- 
led with C. The entanglement with C 
had been transmitted from D to В. 

My current group ar the University of 
Vienna was able to perform teleportation 
| of entanglement in such high fidelity thar 
| thenonlocal correlation between photons. 
Band C violated a Bell inequality. The 
quality was high enough ro make quan- 
tum repeaters possible, necessary to con- 
nect quantum computers over lange dis- 
tances, Shortly thereafter we overcame a 
limitation of our initial experiment, Ear- 
lier Bob had to actually detect and so de- 
stroy his photon X to make sure thar tele- 
poration succeeded. Our experiment 
provided a freely propagating beam of 
teleporred ubi emerging from Bob's 
side, chus showing that this step is not es- 
sential, This is important in a ease where 
the qubits willbe used again in some way. 


Piggyback States 
OUR EXPERIMENT clearly demonstrat- 
sd teleportation, but һай a low rate of 
Success. Because we could identify just 
One Ве stare, we could teleport Alice's 
photon only 25 percent of the time—the 
| occasions when that stare occured. No 
complere Bellstate analyzer exists for in- 
dependent photons or for any чко inde- 
pendently created quantum particles, s0 
at present there 8 no experimentally 
Proven way to improve curscheme's f 
dency to 100 percent 
1o 1994 a way to circumvent this 


ANTON ZEILINGER (anton-zlinger® 
guantum atis atthe Institute for Eper- 
imental Physics at the University of 
enna, having teleported there in 1999 
fromthe University ofinnsbruck. He con- 


siders himselfvory fortunate to have the 
privilege working on exactly the mys: 
teries and paradoxes of quantum me- 
chanics that drew him into physics near 
ч 40 years ago. In his little free time, 


Zelinger interacts with classical musie 


wth jazz and loves to ski 
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problem was proposed by Sandu Popes- 
cu, then at the University of Cambri. 
He suggested that the state ro be tele- 
ported could be a quantum state riding 
piggyback on Alice's ausiliary photon A. 
Francesco De Mastin’ group at the Uni- 
versity of Rame 1 “La Sapienza" success- 
fully demonstrated this scheme in 1997, 
The auxiliary pair of photons was entan- 
aled according to the photons” locations: 
Photon A was split, as bya beam sli, 
and sent to two diferent pars of Alice's 
apparatus, with the two alternatives 
linked by entanglement ma similar split 
ting of Bob's photon В. The state to be 
teleported was also carried by Alice's 
photon A—its polarization state, With 
both roles played by one photon, detect- 
ing all four possible Hell states becomes a 
standard single-particle measurement: de 
sect Alice's photon in one of two possible 
locations with one of two posible polar- 
izations, The drawback of the scheme is 
thar Alice annor teleport a separate шо 
known photon X. Doing that would re- 
quire her to somehow transfer its stare 
ото her photon A, which is essentially 
a teleportation procedure by ill 
Polarization of a photon, the feature 

employed by the Innsbruck and Rome ex- 
periments, is a discrete quantity, in that 
any polarization state ean be expressed as 
a superposition of jnst rwo discrete states, 
Sich as vertical and horizontal polariza. 
Чоп, The electromagnetic field associated 
with light also has continuous features 
that amount ro superpositions of an infi- 
nite number of basie state. Før example, 
а light beam can be "squcered,” meaning 
that one ofits properties made xreme- 
ly precise, or noise-free, ar the expense of 
greater randomness in another property 
(la Heisenberg). In 1998 Jeffrey Kim- 
Мез group at the California Institute of 
Technology teleported such a squeezed 
bte fram one beam of light to another, 
thus demonstrating teleportation of a 
continuous feature. In 2002 a group at 
the Austral 
Canberra led by Ping Koy Lam realized 
such a teleporrarion with unprecedented 
high deli. 

Remarkable as all these experiments 
are, they are a far cry fom quantum tele- 
portation of large objets. There are nwo 


ism National University in 


esential problems: First, опе needs en- | maybe even up to satellites, The technol- 
tangled pair of such large objects. Second, | ору to teleport states of individual atoms 
the object to be teleported and the entan- | i at hand today: the group led by Serge 
gled pairs must be sufficiently isolated | Haroche atthe École Normale Supérieure 
from the environment If enough infor- | in Paris has demonstrated entanglement 
mation leaks to or from die environment | of atoms. The entanglement and telepor- 
through stray interactions, the objects” | tation of molecules may reasonably be ex- 
quantum states degrade, a process called | peered within the next decade, 
decoherence, Iris hard to imagine how we | — What happens beyond thar is any- 
could achieve such extreme isolation for | body's guess, In 2002 Eugene Polzik's 
of Århus in Den- 
breathes air and radiates heat. But who | mark demonstrated entanglement of the 
lows how fast development might goin | spin of two ensembles, each containing 
the future? about 10! atoms, This experiment opens 
Certainly we could use existing tech- | up the possibility of teleporting systems 
nology to teleport elementary states, like | containing large numbers of atoms. 
those of the photons in our experiment, | An important application of teleport- 
across distances of a few kilometers and | tation might bein quantum computation, 


an object, let alone a living creature that | group ar the Universi 


SKEPTICS CORNER 


ANSWERS TO COMMON TELEPORTATION QUESTIONS 


Isn't it an exaggeration to call this teleportation? After all, iti 
state that is teleport ject, What do we mean by identity? How 
dowe know that an object sa the car we find in our garage in the mornings the 
same one we saw a while ago? When has all the right features and properties, 
Duantum physics reinforces this paint: particles ofthe same type in the same 
quantum state are indistinguishabie even in principle, Fone could carefully swap all 
Theon atoms in the car with those from a lump of ore and reproduce the atoms! 
States exactly, the end result would be identical, at the deepest level, to the original 
tar Identity cannot mean more than this: being the same in all properties, 


ys quantum. 


Ien'tit more like “quantum faxing”? Faxing produces a copy thatis easy to 
distinguish from the orignal Moreover, because ofthe quantum no cloning theorem, 
In quantum teleportation he original must be destroyed. 


Can we hope to teleport a complicate object? There are severe obstacles, Fri, 
te object has to be in a pure quantum state, and such states are very fragile. 
Experiment with atoms and larger objects must be done in a vacuum to avoid 
colisions with gs molecules. Even a tiny ump of matter would be disturbed merely 
by thermal radiation fom the walls ofthe apparatus This is why we do not routinely 
see quantum effects in our everyday world. Another problem isthe Bll tate 
measurement What would mean ta do a Bellıstate measurement of a vius 
consisting of, say, 10” atoms? Haw would we extract the 10 or more bits of 

information that such a measurement woud generate? Foran object of just 
Brams the numbers become impossible: more than 10% bits of data. 


few 


Would eleporting a person require quantum accuracy? Beingin the same 
quantum state does not seem necessary for being the some person, We change our 
state ll the time and remain the same people atleast as far as we can tell! 
Conversely, identical twins ar biological clones are not the same peaple "because. 
they have different memories. Does Heisenberg uncertainty prevent ua from. 
replicating a person precisely enough far herta think she was the same asthe 
original? Who knows: It ie intriguing, however, thatthe quantum no-cloning theorem 
prohibits us from making a perfect replica ofa person. -AL 
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THE QUANTUM ADVENTURES OF ALICE & BOB 


T “At Alpha Centauri 


partner Bob (on Earth) have one advantage: 
QUANTUM COMPUTERS AND TELEFORTERS. Alice does some quantum data processing 


and Teleports the output — qubits of Alice sends a message to Bab by laser beam, telling him 
дата то dob. They are very lucky: the his qubits have accurate data, Zelda laser beams her 
teleportation succeeds cleanly! partner, Yuri. about The crystals 


Before the laser beam arrives on Bob gets Alice's messag gets message 
Earth, Sob feeds his qubits into a that his qubits were ac but can only now start his 
quantum simulation of the rate replicas of hers! computer simulation, 


NI TEUER 
[TORANTIUM. › 1+7, 900] 
vests his and Alice's nest egg in einsteinium but the to get lucky once to strike it 


futures ahead of the crowd. Their success depend- | | rich. Yuri and Zelda change to careers in the non- 
ed on luck, one chance in four per qubit quantum service industry: THE END 


where the ordinary notion of bits (O'sand | 
Ts} is generalized to quantum bits, or 
абыз, which can exist as superpositions 
and entanglements of O's and T's, Tele- 
ропайоп could be used to transfer quan- 
fum information between quantum pro- 
ceşsors. Quantum releporters can also be 
used то build a quantum computer [see 
box af right The cartoon on the opposite 
page illustrates an intriguing забот in 
which a combination of teleportation and 
quantum computation could occasional- 
ly yield an advantage, as if one bad re- 
ceived the teleported information in- 
sandy instead of having to wait for ie o 
arrive by normal means, 

Quantum mechanics is probably one of 
the most profound theories ever discov- 
ered, The problems that it poses for our 
everyday intuition about the world led 
Einstein to criticize it very strongly. He in- 
sisted tha physies should beanateempe to 
graspa reality that existsindependently of 
its observation, Yet he realized that we гип. 
into deep problems when we try to assign: 
such an independent physical reality to the 
individual members of an entangled pair. 
His great counterpart, Danish physicist 
Niels Bohr, insisted that one has to take 
into account the whole system—in the case 
ofan entangled pair, the arrangement of 
both particles together, no matter how far 
they may be separated from each other 
Einstein's desideratum, the independent 
real state of cach particle, has no meaning 
for an entangled quantum system. 

Quantum teleporaton is a direct de 
scendontofthescenarios debated by Ein- 
stein and Bohr. We run into all kinds of 
problems if we ask ourselves what th 
properties ofthe individual parces real- 
by are when they are entangled, We have 
to analyze carefully what it means to 
“have” a polarization. We cannot escape 


the conclusion that all we can talk about 
are certam experimental results obtained 
by measurements. In our polarization 
measurement, a click of the detector lets 
us construct а picture in our mind in 
which the photon actually "had" a cer- 
tain polarization. Yet we must always re 
member that this just a made-up story. 
eis valid only if we tall about that spe- 
cific experiment, and we should be cau- 
tious when using it in other situations, 


QUANTUM COMPUTERS 
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and factoring large numbers, whichis of great 
interest for breaking secret codes. 
So far only the most rudimentary elements of 


quantum computers have been built: logic gates that can process one or two qubits. 
The realization of even a small-scale quantum computers stil far away. А key 
problem is transferring quantum data reliably between different logic pates or 
processors, whether within a single quantum computer or across quantum networks: 
Quantum teleportation is one solution. 

Daniel Gottesman of Microsoft and Isaac L. Chuang ofIBM proved that a ger 
purpose quantum computer can be bul out ofthree basic components: entangled 
particles, quantum teleportere and gates that operate on a single qubit at a time. 
This result provides a systematic way to construct two-qubit gates. In genes 
building a two-qubit gate for independent qubits provides the same experimental 
challenge as realizing a Bell-state analyzer for independent systems, and ether 
‘one, once realized, can be used to build the other one. AL 


Indeed, following Bohr, I would argue 
that we can understand quantum me- 
chanics if we realize that science does not 
describe how nature is but rather апдан 
lates what we can say about nature. Ex- 
pressed in modern language, this means 


that quantum mechanics is a science of 
knowledge, of information, This в where 
the current value of fundamental experi 


| ments such as teleportation lies: în help- 


ingus to reach a deeper understanding of 
our mysterious quantum world, — m 


Experimental Quantum elpo 
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Picturing Quantum Processes 
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Quantum Foundations, Computation, and Resources 


Mermin once summarized a popular attitude towards quantum theory as 
"Shut up and calculate". We suggest a different slogan: “Shut up and 
contemplate”! 

— Lucien Hardy and Rob Spekkens, 2010. 


Spiders 


(Classical) spiders are linear maps: 
NM 


(TA 


so we can double them to get quantum spiders: 


which also fuse together: 


AK ж 


Measuring is a spider: 


and so is encoding: 


They connect classical to quantum: 


giving something new: 


Bastard spiders! 


Bastard spiders fuse together: 


They also absorb other kinds of spider: 


aK AS RK UR 


Useful bastards 


Bastard spiders arise naturally in the interaction between classical and 
quantum data, e.g. 
+ Discarding: 


+ Decoherence: 


Useful bastards (cont'd) 


= Non-demolition measurement: 


Complementary bases 


Complementarity 


Theorem. Two bases are complementary (a.k.a. mutually unbiased) 


if and only if: 


Complementarity 


Theorem. Two bases are complementary (a.k.a. mutually unbiased) 


ue 


if and only if 


Complementarity 


encode in o) THEN (measure in о) = (no data flow) 


Stern-Gerlach 


Stern-Gerlach 


Stern-Gerlach 


Stern-Gerlach 


Stern-Gerlach 


ТА 
aid 


Stern-Gerlach 


Stern-Gerlach 


Stern-Gerlach 


Teleportation with spiders 


Teleportation with spiders 


tae 4 


Power of the Graphical Language 


We now have a faitly powerful language, it is natural to ask: 


Power of the Graphical Language 


We now have a fairly powerful language, it is natural to ask: 


5 it universal? 
Can we express any map in terms 


Power of the Graphical Language 


We now have a fairly powerful language, it is natural to ask: 


ls it universal? 
s of spiders? 


Can we express any map in 


Q: Is it complete? 
Can we prove every equation between maps 
using some set of spider-equations? 


Universality 


Q: Can we write any linear map as a diagram of: 


x and X 


Universality 


Q: Can we write any linear map as a diagram of 
X and X 


A: Clearly not! e.g. ( 1) 


Universality 


Q: Can we write any linear map as a diagram of: 
X and Эс! 

A: Clearly not! e.g. ( » 

Q2: How much more do we need? 


Time as EM energy in the time domain, E 

with a density the same as mass-energy 

v€99990€90900€009009000090909000009^0€9^09 

ə Bearden* reinterpreted (corrected) the 1903 Whittaker 
decomposition of the potential in 2000. 


5 The reinterpretation is consistent with broken 
symmetry in particle physics, for which Lee and Yang 
received the Nobel Prize in 1957. 


5 Itis also powerfully supported by quantum field 
theory, notably by Mandl and Shaw in 1984**. 


5 Whittaker's pair is a combined time-polarized (scalar) 
EM wave and a 3-space longitudinal EM wave. 


* T. E. "Giant Negentropy from the Common Dipole," Journal of New Energy, 5(1), 
Summer 2000, p. 11-23. 
** F, Mandl and С. Shaw, Quantum Field Theory, Wiley, 1984, Chapter 5. 


All EM energy in 3-space freely 
comes from the time domain 


Longitudinal EM wave ии 
from time domain and absorbed 


b^ SOURCE 
`. CHARGE 


in all 


"Charge's 720? spin 
transforms time-energy 
into 3-space energy 


Longitu: 
waves emitted in 
all directions in 
3-space 

Whittaker, Math. Ann., 57, 333 


Pours out | (1903) shows this rigorously, 


579 when properly reinterpreted. 
3-spacections 


Dipole's broken 3-symmetry is 
well-known п particle physics 


Note: Whittaker (and others) interpreted the phase conjugate half set of LWs after 
interaction with the charges of the dipole, and as a 3-space effect rather than the 
time-domain cause. This fundamental non sequitur was just repeated since then, until 
corrected by Bearden to be consistent with broken symmetry and quantum field 


theory. 


Strong support from 
quantum field theory 


*«90909090000000000000000000909 
© Quantum field theory recognizes four photon polarizations: 
= Energy along x-, у-, z-, or t- axis. 
— Polarized along x- and/or y-axis, the photon is a transverse 
photon. 
= Polarized along z-axis (along its line of motion in 3-space), the 
photon is a longitudinal photon. 
= Polarized along the time-axis, the photon is a time-polarized or 
scalar photon. 
© The individual longitudinal or scalar photon is not 
observable*. 
© The combination of a longitudinal photon and a scalar 
photon is observable as the instantaneous scalar potential*. 


* F. Mandl and G. Shaw, Quantum Field Theory, Wiley, 1984, Chapter 5. 


Mechanism generating the 
flow of a mass through time 


мото“ 
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(AE)(At) + M => (M+AM)At => M + {ДЕЙД 
Flow of macroscopic time (observable photon interactions) 
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Flow of “и, time bes virtual photon interactions) 


Mechanism is engineerable 


Pumping a mass in the time-domain 
will time-reverse it back to an earlier 
state 


эөөөөөөөөөөөөөөөөөөөөөөөөөө 
© The reinterpreted biwave EM structure of the scalar 


potential means that time-reversal (phase 
conjugation by pumping in the time-domain) can be 
utilized to time-reverse a targeted cell (its 
mass-energy) in its entirety, including its genetics. 


© Becker's bone fracture experiments showed it: 
= Weak scalar potential across the fracture site. 
= LWSs in 3-space and time-energy waves in time 
= Red blood cells entered, dedifferentiated by shucking 
their hemoglobin and growing a nucleus, which is 
dedifferentiation (time-reversal of the cell and its 
mass-energy back to a previous physical state). 


Principle for time-reversing «y 
a time-pumped mass 


Becker's cells then redifferentiated and changed -- first to primitive cartilage 
cells, then to primitive bone cells which were deposited in the fracture, 
healing it with new bone growth. 


This shows "time-forwarding" (redifferentiation) of the cell also. 


Becker actually showed that the time-domain pumping of the cells (by the 
time-polarized EM waves of Whittaker's reinterpreted wavepairs comprising 
the scalar potential), and the time-pumping of their mass-energy, operated to 
continuously and steadily remove the delta between that cell's present 
condition and its former "normal" cellular physical condition in that area. 


e This is the long-sought secret of stem-cell research. 


© Phase conjugate optics had not been born at the time. Without realizing its 


full nature, Becker demonstrated the body's own internal mechanism for 
healing, and the fundamental mechanism for time-reversing a physical mass, 
whether living or inert. 


Mechanisms for use in 
medical treatment and 
healing 


And ramifications ~~ 


Successive deep penetration 
reactions of the cellular dielectric 


оосоооооооооооооооооооооооо во 
© Change after change affects the cell and all of its 
parts, including from the external environment. 


© Each successive change affects primarily the 
internal "LW EM structures and dynamics" 
comprising the ordinary potentials, fields, and 
waves. 

© Thus in positive time the internal EM structurings 
produce successive "overlaid layers of change" -- 
so to speak -- in the internal EM structuring and 
dynamics of a cell in the body. These layers 
contain the "delta" from normal state. 


Successive deep penetration 
reactions of the cellular dielectric (2) 


è During time reversal, highest layer deltas are successively 
"peeled away" by the interaction of the mass-energy with the 
time-domain pumping. 

© The result is to return the cell directly back to successive 
physical states, in the case of a single disease or disorder. 


= A cancer cell is returned to a normal cell prior to its 
"promotion". 

= An HIV-infected cell would be returned to its normal 
unaffected condition, free of HIV-induced genetic change. 

= For injuries and damage, the existing "delta" in each 
successive state-layer is steadily reduced to zero. 


© This process thus can involve both cellular differentiation and 
dedifferentiation, as shown by Becker and by Prioré. 


Engines (vacuum engines, <i 
spacetime curvature engines) 


ә Following Whittaker* as reinterpreted**, all normal EM fields, 
potentials, and waves decompose into sets of longitudinal EM waves 
(LWs) and their dynamics. 

© Since these LWs and their dynamics are dynamics in the local 
energy density of spacetime (ST), they constitute ST curvatures. 

© Hence they are general relativity infolded inside electrodynamics. 

© By manipulating and changing these LWs, one manipulates and 
changes spacetime curvatures and their dynamics. 


ә The result is a unified field model where one directly controls and 
engineers a set of ST curvatures by use of higher group symmetry 
electrodynamics. 


© Controlled patterns of local curvatures of ST are called "vacuum 
engines" or "spacetime curvature engines" -- or just "engines". 
* ЕЛ. Whittaker, Math. Ann., 57, 333-355 (1903); Proc. Lond. Math. Soc., 


Series 2, 1, 1367-372 (1904). 
** T. E. Bearden, J. New Energy, 5(1), 11-23 (2000). 


Pumping with EM time-polarized waves 
forms amplified antiengines 


INPUT Time domain ... 
(engine _ longitudinal 

resident in E il 
the mass wave Ба 


itself) 


CELL MASS 
RET] 


Ld 
Antiengine acts upon 
mass at all levels 


AN AMPLIFIED VACUUM Time domain ...- 
FORMED AND ACTS ON THE. longitudinal <... 
EM pum 


, TIME-REVERSING. 
IT AND ALL ITS COMPONENTS wave 
NO MATTER HOW SMALL 


© rE sEARDEN 1997 


PREVIOUS 
VACUUM 
4 ENGINE 


PREVIOUS 
MASS 
STATE 


transverse д 
wave 2 
transverse. ^j 
Signal 
wave 
(input) 
A Я » PPCM 
A 
NONLINEAR MEDIUM 
Ареа cate AV D 
replica transverse 
wave (time-reversed) transverse y : 
i Output I 
NS 
a. Pumping with transverse EM waves b. Pumping with longitudinal EM waves 


produces a time-reversed wave, A, and A,time-reverses the mass itself. 


Time-reversal of a mass to a 
new physical state not in its past 


to new "past" that is 
determined by (A'+B') 


* Original engine А’ = — VACUUM 
* New engine B' added , ENGINE A’ 
* Time-pumping moves 
A \ 
= \ \ 


VACUUM 
ENGINE B' 


VACUUM 
. ENGNE B ENGINE A 
A+B A 


Extended general relativity principle 


All levels of energy structures and all 
levels of time structures mold STRUCTURING 
spacetime geometry. E 

The "pattern" is called a template for a „ CURVATURES ae 
vacuum engine (spacetime curvature ў d 3 
engine). 

Spatial and temporal structurings of th 
engine act upon any exposed mass at a 
levels. 

This produces a template of forces, for 
precise translations and stresses within 
the mass at all levels. The forces exist 
in both time and 3-space. 


Engines: Working spacetime demons 


Internested patterns 
of spacetime 
curvatures 


Highly Structured 
Einsteinian spacetime 


Maxwellian Demons 
are EM hidden variables 
organized into dynamic 

structures acting at all levels 


Signal vs. vacuum engine 


* Information received 
* Any overt physical action. 
must be taken by cell itself 


==> * Cell must furnish the energy 
for any action it takes М 


* Passes from outside to in 
SIGNAL (INFO) 


A. Cell must do the action itself; vacuum energy exchange is passive. 
Energy or fuel for doing the action must be added to cell externally. 


PIN * Information itself acts 
vider я + Local spacetime curved, with 
С VACUUM internal subcurvatures 


ACTIVATED —< Я | + Produces template of forces 
E de wi in local spacetime (ST) N 
CERT & * Arises from within local ST 
M | # Acts on and changes all parts 


ENGINE (STRUCTURE) 
eral of cell, including its genetics 


B. Cell is acted upon; vacuum energy exchange does the specific action. 
No energy or fuel for doing the action need be added to cell externally. 


Unified field theory requires 
modeling and use of supersystem 


ооооооосооооооооооооооооеооо о 
Three components interact with each other: 
* System and its dynamics 
* Local active vacuum and its dynamics 
* Local curvatures of spacetime and their dynamics. 


LOCAL ACTIVE VACUUM 


f UHH 


/ SYSTEM 
| Tun 


LOCAL CURVATURES OF SPACETIME 


Classical EM kills the supersystem, 
prevents supersystem engineering 


* Assumes flat local spacetime 
* Assumes inert vacuum 


Malignant teratoma exhibits both 
time-reversal and fast-forwarding 


e A teratoma cell is a tumor cell that has reverted 
to stem cells, then proceeds to differentiate 
toward new kinds of normal cells. 


© May produce hair, skin, muscle, heart, bone, 
and other type cells. 

© Sometimes present at birth. 

© Demonstrates both "time-reversal" and 
"time-forwarding". 

© The missing key is the engine function(s). 


Miller-Fox-Urey «y 
biogenesis experiments 


Engines of and from all life forms 
ever on earth or in the universe exist k " 
in the ambient vacuum potential. Biogenesis Experiments 
The Miller-Fox-Urey experiments = = 
were not in a "sterile" environment. 
Heat (IR) and UV constitute (1) a 
harmonic interval with a difference 
frequency, and (2) amplifying by 
the process previously shown. 
These experiments "kindled" 
previously living forms from the 
available gases etc. by amplifying the 
ancient living engines from their 
virtual state to the observable state, 
so that the masses were molded into 
the physical states of their templates. 


Gas molecules 


Gaseous mure of ammonia 
ES Ll 


Boling water 


Cloning to produce stem cells 


Human DNA can be inserted in an animal cell, 
and the cell chemically tricked into proceeding 
as if fertilized. 


Formation, increase, 
and growth of stem cells 
begins and continues. 


The "engine" carried by the human DNA is 
changing the matter available into human cells. 


readily demonstrated experimentally. 


Regeneration in a strain of rat with part 
of its immune system missing 


*00909090000000000009090000000999€ 
ә In mammals, the immune system plays a role in reducing the 
regeneration capability, compared to 
that of more primitive systems. 


© Ina strain of rat where that "suppressive" part of the immune 


system is missing, the regenerative capability is dramatically 
increased. 


= Can regrow cut away sections of tail. 
= Regrows plug cut out of ear. 
= Reconnects severed optic nerve. 
= Partially restores severed spinal cord. 
ә The suppressive "delta" engine of the immune system, operating 
simultaneously with the underlying primitive regenerative 


engine, sums to the modern much-reduced regenerative engine in 
the mammal. 


An observation for the future 

оооооооооооооооооооооооооео в 

© When the science of 
engines is developed, 
physicians will be able to 
tailor these engine 
combinations to restore 
severed human spines, 
regrow severed limbs, etc. 


They will also be able to 
direct the body's "normal 
growth" to reduce and 
direct birth defects, genetic 
defects, etc. 


Biochemistry and EM models 


оооооооооооооооооооооооооо во 

ә Medical scientists analyze such things as teratomas in terms of biochemistry 
and the biochemical model. 

ә Anassembly of charges and charge distributions, with their associated fields 
and potentials, drives all chemistry at base level. 

ә The charge assembly and its dynamics involves a corresponding assembly of 
spacetime curvatures and their dynamics. These are the cause that is 
driving the charge assembly and its dynamics, and therefore the chemistry.. 
— In unified field theory (such as that of Sachs) and O(3) electrodynamics. 
= Not in classical U(1) EM theory or quantum electrodynamics. 

5 Conventionally a causative EM field in space is "defined" as the diversion 
from that spatial field by and after its interaction with charge). 

The "definition" substitutes the effect for the cause, a non sequitur. 

ә This is a known major flaw, pointed out in one fashion or another by many 
physicists such as Wheeler and Nobelist Feynman. 

ә Classical EM theory is a 137-year-old model, seriously flawed. These flaws 
emerge in biochemistry and medical science. 


Necessary EM corrections* 


*00909090000000000000000000099€ 

© Many of the corrections necessary in electrodynamics 
modeling either have been done or are underway. 

ә Higher symmetry, non-Abelian electrodynamics models have 
long been developed in particle physics. 

© The new approach extends these models to also incorporate 
general relativity, thus producing a unified field theory*. 

© In the new approach, spacetime curvature engines are perfectly 
natural and understandable, and can be directly modeled and 
engineered by advanced theorists. 

© In short, the theory is sufficiently advanced and robust that 
technology and engineering can now advance. 

ә This will be a great leap forward for biochemistry and medical 
science, particularly in therapeutic methods. 


* Sachs's unified field theory implemented by O(3) electrodynamics 
presently is the most suitable to use. Numerical methods are required. 


Prioré's revolutionary 
results in lab animals 


And its ramifications 


Prioré (right) makes a point to 
Chaban-Delmas, Mayor of Bordeaux 


e Many of the Prioré 
team's experiments 
were done in Bordeaux. 


e Antoine Prioré patents: 


> "Apparatus for producing radiations 
penetrating living cells," U.S. Patent No. 
3,368,155, Feb. 6, 1968. 


"Method of producing radiations for 
penetrating living cells," U.S. Patent No. 
3,280,816, Oct. 25, 1966. 


> "Procede et dispositif de production de 
rayonnements utilisables notamment pour 
le traitement de cellules vivantes," 
[Procedure and Assemblage for Production 
of Radiation Especially Serviceable for the 
Treatment of Living Cells], Republique 
Francais Brevet d'invention Р.М. No. 
899.414, No. 1,342,772, Oct. 7, 1963. 


Block diagram of Prioré's method 


Time-reversing the cells back to normal state 


MIX WAVES 


ГР | 


ADJUST WAVE 
E REQUIRES, AND 
IRRADATE AGAIN 


CELL AND 
ALL ITS: 
PARTS ARE 
PUMPED IN 
INNER EM 
CHANNEL. 
IN TIME 
DOMAIN 


ITS VACUUM 
ENGINE 


“Includes genetics 


TIME-EXCITATION 
CHARGING ENDS. 
IRRADIATION IS 
HALTED. 
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мо one Undersioogd ine mechanism, 


Some peculiar results 
by the Prioré team Sm. 
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ə Once arat is cured of a particular disease: 
= A single drop of blood from the cured rat, injected into 
another rat stricken with same disorder, would result in the 
injected rat getting well slowly. 
— This ability to transfer immunity and healing in the extracted 
drop of blood gradually decayed over a period of a few 
weeks. 


© Showed that even the fields and potentials in the blood 
had been altered internally, in the treated animal. 


© Showed that the injected animal's cellular regenerative 
system possessed the ability to also time-domain pump 
over the entire body, everywhere reducing the delta 
between that injected drop of blood now the rat's own, and 
the rest of the blood in its body. 


Proof of cellular time-reversal 


оооооооооооооооовооооооовоо 
ә Pautrizel compared identical treatment of immature 
rats with immature immune systems, and mature 
rats with mature immune systems. 


e Treatment restored the damaged mature system 
back to full mature functioning, and it promptly 
recognized and dispatched the pathogens. 


© Treatment restored the damaged immature system 
back to full immature functioning, unable to cope, 
and the pathogens promptly reinfected and killed 
the immature rat. 


e The lesson: The body is indeed returned to a 
previous physical state. The pathogens themselves 
are not killed by the treatment, but by restoring the 
ability of the immune system to recognize and 
destroy them. 


PROF. RAYMOND PAUTRIZEL 
(Renowned Parasitologist) 


© Only the previous ability of the immune system is 
restored by the process. 


Disadvantages of Prioré method 


оооооооооооооооововооооооовоо 
© Large plasma tube and facility required. 


= 3-stories high building bay if to treat humans. 
= Long irradiation time (2-3 hours). 
= Slow, numerous experimental adjustments. 

© Fundamental mechanism was unknown. 
— Phase conjugate optics not yet born in West. 
— No higher symmetry EM modeling used. 
— Prioré thought it was a result of ionization. 
= Importance of difference frequency unknown. 
— Body dielectric transmission path unknown. 


3-Story high Prioré device 
for treating humans 


© At the end of the project, 
Prioré had developed a 


large unit to treat humans. 


5 A few were treated. 


© Cures replicated what 
had been done in lab 
animals 


© The massive size of the 
unit and long treatment 
time (hours) made the 
process bulky and very 
inconvenient -- and also 
expensive 


Giant coil 
around 12-ft 
long 

plasma tube 


Table for 
reclining 


human body 
J 


17-foot Prioré plasma tube 


Used in large machine (3-stories high) to treat a 
limited number of human patients 


A proposed new mechanism 
for cancer promotion 


ооооооооооооооооео в 
Апа its ramifications 


Remarks on cancer from 
a new perspective 


\ 


© Two stages: cellular damage and promotion of the 
damaged cell to a tumorous cell. Promotion presently 
is poorly understood if at all. 


5 A master cellular control system (MCS) (studied by 
Popp et al.) controls both the immune system and the 
cellular regenerative system, as well as normal functions 
of the cells. 


© The "past history" of ancestral development of aerobic 
cells and higher multicell aerobic bodies on planet Earth, 
resides in the "internested engine layers" in every tiniest 
part of the entire body dielectric, and in all cells. 


Remarks on cancer from , ^ 
a new perspective (2) NS 


5 Faced with cell damage (such as sustained hypoxia) it 
cannot handle, the MCS continues to "peel the layers" in 
taking actions related to ever more distant pasts. 


© Faced with continuing hypoxia, e.g., the MCS eventually 
reaches ancestral layers -- with an engine -- it forces the 
damaged cells to start moving back toward the original 
primeval anaerobic form. 

5 The first step backward is separation from central 
growth control, freeing the cell to multiply 
independently. At the same time, genetic changes in the 
cell are forced and produced, starting it back toward 
becoming an anaerobe. 


© These actions comprise the promotion process. 


The promotion process via 
engines 
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Evolution of aerobic systems 
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First step in self-promotion 
of cancer due to hypoxia 
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Block diagram of the 
cellular regenerative system 
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Bombshell: Amplified EM healing 
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© A unified field theory approach and use of 
supersystem analysis has broken the basic 
mechanism for healing itself. 

= The Sachs unified field theory applies and has been 
partially fitted. 

— Evans-Vigier O(3) electrodynamics can properly 
model it, including both the internal and external 
electrodynamics and effects of engines. 

— Direct engineering development is now possible. 


© Experimental proof of the results obtainable 
already exists in the literature. 


5 A medical revolution is in the offing. 


Potente Medic) Nooliczitions 


© Non-tratimauc cancer treatment 
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To treat and save mass casualties: 
What is urgently needed now: 


ə A small, portable, relatively inexpensive treatment unit, 
not requiring plasmas etc. 


© Treatment in 2 to 5 minutes rather than 2-hours. 
e Simple treatment application, almost anywhere. 


© Effective in advanced stages as well as prior to © 
emergence of symptoms. 


© Effectiveness against a wide array of illnesses. 

5 Use is easy, high school student can be trained in 30 
minutes. 

e Crash program to develop, flood down through 
emergency systems in great quantities. 


The Solution: 


ооооооооооооооооооосооооово о 
Two blankets have antennas іп them. 

Uses the "porthole" concept (discussed shortly) 
Eliminates plasma tube mixing etc. 
Computer-controlled complex signal structure. 


The Porthole concept: 
ЖЖ НИЯ) 
The two-minute treatment shortcut 


1 


How the porthole concept works 


INSIDE THE BODY OUTSIDE THE BODY 
чяч--------------------------- > 
Tes Body surface 
Dielectric channel 
as a body "porthole" 
Time 
Reversal 


"my engine is..." 


INTERIOR 
SICK 
CELL 
NOW 


Amplifier/mirror 


"Reverse your engine..." 


Antiengine 
maker 


Porthole concept: An analogy of the dielectric 


path and inner-outer functional connections 
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Porthole concept: The discovery 


© The processes themselves, in their own "frame", are never actually 
"reversed". Instead, the frame's motion through time is reversed. 
= Each to itself moves normally -- just receiving, absorbing, and radiating 
light, regardless of "whatever light" is interacting 
= This is due to a peculiarity of the photon and photon interaction 


© Photon interaction creates observed physical reality, including the 
"frame" and the seeming "passage of a mass through time" 
= The photon is its own antiparticle, which is just a photon traveling in the 
opposite direction 
= So in this case we can use "light" to precisely time reverse (to the 
observer) the frame and the apparent operations (to the observer) 
© When we cease irradiation, after a decay period to remove the 
reversed excitation, all functions are now seen to be moving forward 
normally in observer forward time, but from a previous physical 
state or condition 


Using the porthole concept: Research 
ооооооооооооооооооооооооевеә 
© The body's own emitted dense, broadband signals 
are recorded across a broad bandwidth 


= These signals are amplified, then rebroadcast 
precisely back into the body 


— This returns an amplified "reversed" signal set back 
through the dielectric | invoking and applying the 
porthole concept in all processes 


e The returning photons produce time-charging but in 
reversed frame direction 
= Tremendous potential energy is absorbed in highly 
compressed ' а energy" form in seconds 


= This "time-potential" slowly drains off as the body 
processes and cells reverse back to a previous state 


Research using the porthole 
concept 


TIVE DENSITY CHARGE IS STRUCTURED TO CONTAIN 
Recorders & Broadband Amps THE PRECISE SPACETIME CURVATURE ENGINES FOR 
Alterations Database TIME-REVERSAL AND STEERING. CHARGING OCCURS 
QUICKLY. ENGINES CONTINUE TO WORK FOR AN 
EXTENDED PERIOD AFTER CHARGING CEASES. 
> 


m 
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Control Unit 


Receiver-transmitters 


Adjusting broadband signals 
bandwidth and amplification 


Te сне by selecting indicated alterations 
from database 
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Portable unit then developed for rapid 
treatment of mass BW casualties 
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* Two blankets have antennas in them. 

* Uses the "porthole" concept (discussed shortly) 

* Eliminates plasma tube mixing etc. 

* Computer-controlled complex signal structure. 

* Irradiation for 2 minutes. 


Training to use the unit 


€€90990€0€099€000900900€00€009€009€09000009^0909 
High school student level, 30 minutes. 

Patient lies on one blanket, other covers him. 

Set the prescribed standard signal sets from listing. 
Computer-controlled generator produces the signal. 

Irradiation for 2 minutes, uncover patient, bring in another. 

Unit can be self-powering from vacuum energy (МЕС»). 


Additional advantages 


оооооооооооооооооооооеооое 
Can be developed іп a crash program in 2-3 years. 

After sunk costs, projected cost per unit in mass 
production is less than $100,000 
Can be produced by the thousands 
Then flooded down through 

= Fire stations and police stations 

= Red cross units, hospitals, clinics 
= Emergency action teams and armed forces 

Large numbers of operators easily produced 
Emergency training could be watching a 15 minute 
film, then performing one graded practice run 
First generation equipment can save some 7096 of 
the coming mass casualties from anthrax etc. 


Terrorist BW warfare 
capabilities against the 
United States 
ооооооооооооооооөео ово 
The growing threat 


® One terrorist, one light aircraft 
with spray tank 


e 100 kilograms of anthrax 


e Flies over greater metropolitan 
Washington, D.C 


e Calm night \ ч 
e 1-3 million casualties result* 
e Most of those stricken will die 


• Presently little can be done 
to save the stricken civilians 


e Attacks on Several POR ero 
centers might produce some 
10 million or more casualties 


“Per OTA Report to Congress, 1993 


For decades, infiltration of 
terrorist teams into the U.S. 


ооооооооооооооооооооооооое 
e From several foreign nations, not just Bin Laden іп Afghanistan 
© Several thousand Cuban guerillas, from 

training camps in Southern Mexico 

Russian Spetznaz teams 

Nuclear warheads (up to 80 KT) 

Biological warfare agents 


Yakuza in oriental populations in our cities 

= Yakuza manufactures Russian energetics weapons in their own facilities 
in Japan 

— Possesses the new EM weapons referred to by Secretary of Defense 
Cohen in 1997 

© Weare now in a very long, hard war and will suffer millions of 

casualties in our cities. It may last for decades. 


Defense Secretary Cohen* 
оооооооооооооооооооооооовео 
(Involvement of secret superweapons) 


"Others [terrorists] are engaging even in an 
eco-type of terrorism whereby they can alter the 
climate, set off earthquakes, volcanoes remotely 
through the use of electromagnetic waves... So 
there are plenty of ingenious minds out there that 
are at work finding ways in which they can wreak 
terror upon other nations...It's real, and that's the 
reason why we have to intensify our 
[counterterrorism] efforts." 


* Secretary of Defense William Cohen at an April 1997 
counterterrorism conference sponsored by former Senator 
Sam Nunn. Quoted from DoD News Briefing, Secretary of 
Defense William S. Cohen, Q&A at the Conference on 
Terrorism, Weapons of Mass Destruction, and U.S. 
Strategy, University of Georgia, Athens, Apr. 28, 1997. 
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Some typical BW agents 


ооооооооооооооооооооооооов 
Smallpox, including different strain developed 
by Russia (some sold to terrorists) 
Anthrax 
= Over 400 known locations 
around the Earth have cultures 
= Difficult to decontaminate 


Bubonic Plague 

Botulism toxin 

Tularemia (rabbit fever) 
Hemorrhagic fevers, such as Ebola 


Anthrax 


ә OTA study: Some 200 pounds released in a spray, on 
calm night over Washington, D.C. could result in 
up to 3 million casualties 


e Symptoms usually in 2-10 days А 
= Sometimes as long as 7 weeks 
= Flu-like symptoms * 


5 Then 1-3 days later, shock and breathing 
problems cause death in up to 10096 


e Antibiotics given early (before symptoms) can prevent 
infected persons from becoming ill 


» Limited vaccine, reserved for military 
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Smallpox 


© More than 500 million people killed in the 20th century 
before "eradicated" in 1977. Vaccination ceased in 
1980. 

e Russians kept it, developed new strains, sold to terrorists 

© Symptoms in about 12 days: fever, headache, nausea. 
Rash similar to chickenpox then appears. 

© Rash turns into hard blisters. Highly contagious, kills 
one-third of its victims. 

e Nocure. About 12 million doses of vaccine left. 

© If smallpox is unleashed in any major city on earth, it will 
eventually kill 2 billion, or about 1/3 of the human 
species -- unless a radical new cure is found and utilized. 


Bubonic Plague: Historically the 
most feared (Black Death) 


© From 1980-1994, 18,739 cases in 20 countries. 


© Symptoms occur in 1-6 days after t ^ 
inhaling the pneumonic form. 
ə High fever, cough, labored 
breathing lead to respiratory failure and death. 
It is contagious. 
э Rapid use of antibiotics can be effective. 
© Vaccine not currently produced in the U.S. 


Botulism toxin (a nerve toxin) 


© Single most poisonous BW substance known. 
= Typically borne in food, contacted by eating. 
— Could be developed as aerosol weapon. 

ә Symptoms in 24-36 hours; blurred vision 
and difficulty swallowing, speaking. 

© Paralyzes muscles, leading to respiratory 
failure and death. 

© Centers for Disease Control and Prevention 
maintain a botulism antitoxin supply. 


Tularemia 


U.S. studied its weapon potential in 1950s and 
1960s. 

Symptoms appear in 3-5 days, including fever, 
chills, headache, and weakness 

Inflammation and hemorrhaging of the airways 
can lead to death. 

Without antibiotics, one-third die. Can be 90% if 
breathed in, in aerosol form. 

Vaccine developed and under review by FDA. 


Hemorrhagic fevers, such as Ebola 


о Eg. origin of Ebola is unknown. Probably transmitted to 
humans by animals, to begin a breakout. 

e Symptoms in 3-5 days, include fever, aching muscles, 
diarrhea. 

e Hemorrhaging of fluids out of tissues and orifices. 

© From 30 to 90 percent die, depending on specific fever 
type. 

e Some of these fevers respond to antiviral drugs. 

© The drugs are in short supply. 

ә Presently containment is the primary goal. 


A factor the U.S. does not know 


ооооооооооооооооооооооовоео 
(Secret involvement of clandestine superweapons) 

© Three nations (not the U.S.) developed quantum potential weapons 
using Bohm's hidden variable theory of quantum mechanics. 

© Can induce disease engines in matter or bodies at a distance. 

© Have developed "spreading" of immune systems in a targeted 
populace (cleverly tested in Gulf War against U.S. troops). 

— Cocktail mix of disease engines for 2 dozen different diseases 


= Targeted area's human immune systems react to these engines when they 
are still in virtual state, just below quantum threshold. 


= Spread immune system's resources thus "thinned" across response to 
two dozen shadow diseases at once. 
© Hit with a terrorist BW attack, the spread immune systems are 
overwhelmed much more easily and quickly. 
= Yield (casualties) of the attack is increased by factor of 3-5. 


= Spreading of U.S. immune systems has been accomplished and is still 
being maintained. 


Summary and conclusion 
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The new war 


The North Tower has already been struck and is burning. 
A second jetliner is about to strike the South Tower. 


э 

Fireball From Impact оп South Tower 

оооооооооооооооооооо о оооо о 

= The two buildings Е 
held some 50,000 
occupants 

* Evacuation was 
underway after the 
first strike 

* More than 6,000 
persons were killed 

* This is more than 
were killed in the 
Dec. 7, 1941 strike 
on Pearl Harbor 


The first tower to 
collapse was the 
South Tower 

It is still uncertain 
just how many 
people were caught 
inside and killed 
This is a half million 
tons of debris, 
falling from the New 
York skyview. 


Universality 


Theorem. Any linear map with 2D inputs and outputs can be expressed 
as a diagram of: 


Collapse of the 


* The North | 
Tower then | 
collapsed 


orth Tower begins 


* This was 
another 
half-million 
tons of. 
debris falling 
from the 
NYC skyview 


Collapse of North To 


* Collapse of 
the North 
Tower killed 
many rescue 
workers, fire- 
men, and 
policemen 

* Atthis writing, 
the total 
casualties are 
still unknown 


Next began the recovery efforts 


ооооооооооооооооооооооооооюо о 


* Recovery 
operations will 
require months 

At this writing, 
the total 
casualties are 
still unknown 


* The damage 
was done by 
two civilian 
jetliner "bombs" 


The Pentagon was hit on the same day 


Hundreds were killed 
the same day when 
another jetliner struck 
the Pentagon. 


* Yet another jetliner, 
possibly headed for 
the White House, 
crashed enroute when 
the passengers 
attacked the suicide 
terrorist hijackers. 


А sobering thought <. 
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* Nuclear weapons are 

already smuggled into the U.S., 
as are BW agents such as 
anthrax, smallpox, etc. 

Had a 40-80kT weapon been 
exploded in New York and one 
in Washington, millions would 
have perished and both cities 
would have been devastated 


There would have been no 
recovery of those cities for 
many decades 


e Many foreign nations are hostile 
to the U.S. and sponsor terrorists 


* Some 25 nations have WMD or 
are acquiring them 
— BW agents and weapons 
— Chemical agents and weapons 
= Nuclear materials and weapons Ц j 
e Thousands of students and émigrés ін: 
e Infiltrated teams, BW, other WMD already 
e Castro guerrillas infiltrated over the years 
e Can do unacceptable damage to U.S. now 
* May reach knockout capability 
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*Per OTA Report to Congress, 1993 


he U.S. is terribly unprepared 
€609990000000000000000006009009909€9 
Limited medical supplies, antibiotics, vaccines 
Insufficient facilities, emergency teams 
No civilian shelters (much less BW-filtered) 
Not enough doctors, nurses, masks, etc. 
Present treatment methods woefully inadequate 
Triage will apply 
— First treat those most likely to recover 
= ee (showing symptoms, or advanced) are just set aside to 
ie 
* Other attacks are a matter of when, not if. 


OS 


Conclusion gi 
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e As several cities are struck, millions of U.S. civilian 
casualties will result. Devastation will be enormous. 
® We shall eventually lose more American lives than in all the 
rest of our wars to date. 
® Present medical therapeutic science is totally inadequat 
do the job. It cannot save us. 


* Atsome point, when we are sufficiently damaged, the 
Spetznaz or other terrorists may detonate nuclear weapons in 
our cities, with appalling carnage. 

® A combined superweapon technology and terrorist groups 
will then destroy the remaining populace. 


© On its present course, the inadequacy of Western medicine 
may doom us. 


A difficult truth to consider S 
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® In any strategic strike, the first phase is to get the strategic 
weapons (weapons of mass destruction) delivered to their 
distant targets. 


* That has already been done. 


* Eerily, the first phase of World War III has already been 
accomplished. 


e It was already accomplished before the Sept. 11, 2001 strike 
on New York and Washington. That was the new "Pearl 
Harbor", and only the opening round. It already killed more 
Americans than died at Pearl Harbor on Dec. 7, 1941. 


* Unless we improve our medical therapy quickly and 
dramatically, we will lose -- particularly when the hidden 
energetics weapons and outside terrorist sponsorship by 
hostile nations are factored in. 


A personal perspective S 


* There now exists an overwhelming, immediate 
moral imperative to get this development program done at the 
utmost speed humanly possible. 


* The sheer survival of the United States and Western civilization 
depends upon it. 


* Officialdom is aware that the KGB/Russians have long planned 
to finish the U.S., after initial nuclear exchanges, by fierce and 
massive BW strikes. 

* It appears that the plan has changed to let the terrorists do the 
main work, while augmenting 
USS. casualty levels by energetics weapons. 


Universality 


Theorem. Any linear map with 2D inputs and outputs can be expressed 
as a diagram of: 


Corollary. Any quantum map from qubits to qubits can be expressed as 
а diagram of: 


China is also involved 
оооооооооооооооооооооооооорео о 


* China has declared South China Sea the territorial waters of China 
* China will eventually take Taiwan 
= Has massed missile artillery trained on Taiwan 
— Recently held invasion practice on an island near Taiwan 
* Recently deployed fearsome EMP weapons utilizing negative 
energy rather than positive energy (Dirac sea theory) 
— Extinguishes all electron currents 
— Duds electrical and electron systems instantly 
— Instant death to struck bodies 
— Instant kill of missiles, aircraft, electronics in nuclear warheads 
— Ultimate "death ray"; can be made small or large 


* Recent 2-carrier U.S. task force maneuvered in South China Sea to 
caution China 
— The new Chinese EMP weapon was trained on that task force 
— Could have destroyed it within minutes 


Final thoughts S - > Ee 


оооооооооооооооооооооооооорео о 


® This is one of the great turning points in history. 

* The development program is eminently doable. That it works has 
been experimentally demonstrated. The long-vexing puzzle of the 
active mechanism has been solved. 

* Our scientific community bitterly opposes any use of 
electromagnetics -- even an advanced, higher symmetry 
electrodynamics -- for medical treatment. 

* Aconsortium of the scientific community, the large 
pharmaceuticals, FDA, and the AMA will oppose this project even 
while the U.S. is being destroyed wholesale. 

* Itcan only be done in the private sector, and there will likely be no 
funding unless by philanthropists. 


Continuation «r 


Business plan, development program, 
budget breakdown, proposed schedule 
etc. go here. 
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A Conservative Field Requires a Single-Valued Potential 
Earth-Electrosphere and Earth-lonosphere Capacitors 
Earth's Poynting Energy Flow 


The Hidden Energy Flow around us 
Electrostatic Fields of the Earth's Electrosphere Capacitor in 


Fair Weather and Thunderstorms 

Flow of Current and Energy Into, Through, and Along a 
Conductor 

Energy "collected" on a charge 

Fiber Fuse Effect 

Impact of Vacuum Engineering 

Lawandy's Experiment 

Field may be nonconservative for a multivalued potential 
The Ostrich Problem - Part 1 

The Ostrich Problem - Part 2 

Russia had Overunity Devices in 1930s 

Energy output of human body 

А "static" Poynting S-flow free-energy generator 
Topology and Energy Conservation 

Block Diagram: Sweet's Vacuum Triode 
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A circular closed path in potential ¢ is given by A-B-C -B'-A. 
Line integral from A around any closed path back to A Is conservative. 
Along path A-B-C, work W(1) may be extracted from rolling ball. 
Along path С-В-А, must do work W(2) on ball, where W(2) = -W(1). 
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Figure 19. The world of physical matter exists behind a dramatic 10 " filter 
in a fiery cauldron of fierce and primeval EM energy flow. 
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Universality 


Proof. (idea) 
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Any singlequbit unitary 7 = © + спот фф 
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gives any unitary, which gives any state; 
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which gives any map by process-state duality. 
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Figure 17. Energy "collected" on a charge depends upon the charge being 
їп a continuous Poynting S-flow. When S ceases, there is no 
excess energy “collected” on the charge. Energy collection 


never occurs In chunks, but is always a dynamic, ongoing process. 
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318. Reversed second fiber fuse often restores pitted core in cable, filling holes back up. 


Figure 31. Fiber fuse effect and its strange anomalies. 
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@ Impact of Vacuum Engineering & 


mer [quantum fluctuations of vacuum] can be Kapped], the 
impact upon our civilization will be incalculable. Oil, coal, 
nuclear, hydropower, would become obsolete — and so would 
many of our worries about environmental pollution." 
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world again witnesses the four stages of response to any new — 
and revolutionary development: Index 


=1. It's crazy! 
2. It may be possible -- so what? Next. 
—3.1said И was a good idea all along. Slide 


—4. I thought of it first." armu c clarke 
“Space Drive: A Fantasy That Could Become Realty” 
Nov/Dec, 1994 
= Comment: 
— Every dipole's broken symmetry in its energetic exchange with 
the vacuum already freely extracts vacuum energy. 
= т power sources, the dipole gates the extracted energy out as 
S = EXH, which flows almost entirely outside the conductors. 
—The circuit interacts with, and uses, only about 10-12 of S, The 
electrodynamicists calculate only this small S-component. 
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Figure 28. Lawandy's experiment (Letokhov-Lawandy effect) with multipass, 
multicollection of energy. Formation of a quantum potential can 
also become involved. Retroreflection and self-targeting are key. 
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Line integral from A around this closed path back to A is nonconservative. 
Along entire path A-B-C-B'-D, work may be extracted. 


No work is required to go from D to A. When ball arrives at D, it also 
arrives at A simultaneously. Le., the potential "jumps" in magnitude. 
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Actually, a single one of our large electrical 
power systems already produces all the free 
Poynting energy the world could ever need! 
We just have to learn how to collect more 

of it and use it without continually destroying 
the source dipole! 


Figure . The only energy resource problem Is the theoretical ostrich problem. 
We must become theoretical owls, rather than ostriches. 
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* 6Excites oscillations without explicit sources 
of magnetic or electric forces (i.e., regauges) 
* Periodic variation in system's parameters 
* Experimental and theoretical proof 
* Multiple successful systems made, tested 


* Papers published in Russian, French journals 2" 


* As theory predicts, power continually increases 
unless load is adjusted to stabilize system 


* Several large systems tested to self-destruction 
* Several large stable systems built, tested 
"On tho parametric exciton 
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Figure 20. One human body produces more energy flow than all the electrical 
power loads on earth dissipate. However, only 100-200 watts of its 
own energy output is collected and dissipated by the body. 
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EM energy continually flows from this "static" 
without any further input of energy by the engine: 


Figure 18. A "static" Poynting S-flow free-energy generator. 
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2D versus 3D. 


| Increasing the dynamic topology allows lower topology conservation 
aws to be violated. The lower topology system is now an open system 
and may seemingly act as a source or sink. 
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e Electrodynamic | is seriously flawed 
= Some major flaws 
= Corrections indicated 


* Why past corrective attempts failed 

— Force field concept is material 

= Missing two infolded transforms (M-»ST; ST-»M) 
* Missing Infolded general relativity inside electrodynamics 
* Several Kinds of EM Waves in Space 


— Howto make 
— Transduction 


* A French medical example as а deep experimental demonstration 
= Spectacular regenerative cures funded by French Govt 
= Not comprehended, therefore suppressed 


* Cold Fusion examples of time-density wave effects 
China Lake instrumental anomalies in electrolysis 

Explanation of anomalous behavior of instruments 

Explanation of new nuclear reactions. 

= Wave energy transduction provides excess heat 


— Urge theorists to consider dramatically new reactions 
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Bunge on the Status of 
Electrodynamics 


"... itis not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state..." 

"^... the best modern physicist is the one who 
acknowledges that neither classical nor 
quantum physics are cut and dried, both being 
full of holes and in need of a vigorous 
overhauling..." 


"Mario Bunge, Foundations of Physics, Springer-Verlag, 
New Yok, NY, 1067, p. 178. 
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Bunge on the Status of 
Electrodynamics and Physics 


"... t is not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state... 

^... neither classical nor quantum physics are 
cut and dried, both being full of holes and in 
need of a vigorous overhauling..." 


"Mario Bunge, Foundations of Physics, Springer-Verlag. 
€ Nen Yok. NY, 1087, p. 17б. 
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Launching a Spacetime Perturbation 
("ЕМ Wave") from a Wire Antenna 
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By omitting the nuclei perturbation wave, Maxwell. 
omitted Newton's third law from electrodynamics 
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Q. Can we find a complete set of equations to describe 
the behaviour of: 
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A. Yes! The ZX-calculus. 
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DISTANCE 
A harmonic set of bidirectional longitudinal EM wavepairs. 
Each wavepair is also a net time-polarized EM wave. 
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‘Vacuum Engine: Working ST Demons 


Maxwell Demons: 
EM hidden variables. 
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Undistorted Progressive Waves (UPWs) Waves with velocity v. where £ v <¥ 
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Undistorted Progressive Waves (UPWs) 


Waves with velocity v, where « v « «o 


* UPWs: "eura m 
= Translationally invariant 
— Do not spread, or reconstruct after a period 
— Have infinite energy 
* Quasi UPWs: 
— Can have finite energy 
— In theory, can be launched into space 
— Can move subluminally 
— Can move superluminally 


Graphics 
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Undistorted Progressive Waves (UPWs) 


Waves with velocity v, where < v < о 


* Major equations having UPW solutions: 
— Homogeneous wave equation келса 
— Maxwell equations 
— Dirac, Weyl, and Klein-Gordon Equations 
* Maxwell solutions: 
— Subluminal solutions are EM particles 
— Superfuminal solutions are X-waves 
* Experiment indicates such waves will 
will be produced soon 
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Other Superluminal Waves 


* Waves can move su minally in 
quantum tunneling iui E 
® Nimtz et al. have translated Mozart's 
40th symphony at v 24.7 c 
Through a barrier in a waveguide 
— Other researchers have also. 
transmitted EM wave uperluminally 
through quantum tunneling |... 
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€ 1993, 1995 ТЕ. BEARDEN 


CIE 


* Tiny DC currents (picoamperes) 
ui sed DC current can be utilized 
Pulsed magnetic fields may be utilized 


ELECTRODE 
бо 


FRACTURE SITE 


REO BLOOD CELL 
DEDIFFERENTIATES. 


Shucks hemoglobin coat 
Grove nudeus 


NEWCELL 
REDIFFERENTIATES. 


[Turns inta type of call that 
[makes cartilage 


NEW CELL 
REDIFFERENTIATES. 
[urne into type ot eal that 
‘makes bone 
[Deposits in fracture site, 
healing the fracture 
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Specific ST antiens 
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EASED CELI 


ЛАП, 


RE LITTLE 


longitudinal EM 
pump wave 

change р” 

antiengine 


change N* 
# 


normal 
antiengiiie 


change at 4—— | 
antiengine 


change B 


change C 


changeB' longitudinal 
antiengine ЕМ pump wave 


change C* 


PRODUCING A SPECIFIC VACUUM. 
(SPACETIME CURVATURE) ENGINE отелем кє 
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NONLINEAR MEDIUM 
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Transverse EM Wave Pumping of PCM 


transverse дА, 


= 
rae 
—Üá Y! 
ey 


4 
AJ NEVER HEBIN 


AMPLIFIED PHASE CONJUGATE 
REPLICA TRANSVERSE WAVE 


(TIME REVERSED) IS EMITTED. © таллия ver 
Precisely hacktracks 
signa wave input 
transverse! 
ware A, 
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PRIMORDIAL SINGLE CELL ANAEROBIC 


ia 


Differentiation and Dedifferentiation Timelines 


CENTRALIZED CONTROL OF CELLULAR 
GROWTH AND REGENERATION 


PRIMORDIAL SINGLE 

SINGLE > CELL 

T є AEROBIC NORMAL HEALTHY ае NTH SOME DISEASED 

eno Meroe 
THE TORWARD PATH mE M 

МИНЕ fM IDEE 
TMEREVERSED | TMEREVERSED 
— —- pati ок Б PATH WHEN NORMAL 
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ZX-calculus 


Theorem. The ZX-calculus 
diagrams where o € {0,7 


complete for Clifford diagrams, i.e. 


SINGLE CELL. 


ia 


MULTICELL 
AEROBIC’ 
(INCLUDES MAN) 


SINGLE CELL 
ANAEROBIC AEROBIC" 


NANAN: 
| 
| 
| 
Hl 
| 
| 


CENTRAL CONTROL 
TIME FORWARD 
PATH AS IT 
DEVELOPED 


CANCER CELL 


TIME REVERSED 
44— PAM FOR SUSTAMED 
‘OXYGEN DEFICIENCY 
PARTIALLY smere ceu SV 


ANAEROBIC 
AEROBIC PRST STEP IM OxYGEN-DEFICIENCY 
© аана DEDIFFEREHTIATIOR 
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Fundamental units are arbitrary in physics. 
Can express all phys ti 
Time is high compressed energy 

1 joules of transverse EM wave energy 
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Use of General Relativity (GF 


CIE 


Use of General Relativity (GR) 
in Particle Physics 


GR seldom used in particle physics = 

In cold fusion, Matsumoto* has applied general relativity 
Consistent with important cold fusion results 

Used spacetime (ST) curvature by energy density 
Matsumoto did not utilize: 

= Longitudinal EM waves 

= Time density (time-polarized EM) waves 

= Time density curvatures of ST (gain = 9x10") 


ооо о э 


eb [Machani ng of Beet o len боша" 
пои BC Саада Ай. RA 
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Pepper* on Time Reversing Mass 


* Conventional NLO interactions restricted to bosons 
{spin 1 particles) by Pauli exclusion principle 

» Concludes electrons, protons, neutrons, etc. (fermions, 
or spin 1/2 particles) cannot take part in such interactions 

• Perhaps time reversal possible for bosons that are multiple 
fermions (two protons, Helium 4, pi and K mesons, et ) 

• Time-reversal of mass demonstrated by Priore, Pautrizel, 
et. al. without recognizing it** Questions exclusion for: 
= Multi-fermion reaction with EM longitudinal waves 
= Multi-fermion reaction with time-density EM waves 

* Prior to the laser, NLO - though known in theory - was a 
gedanken experiment regarded as experimentally unviable 


* David M. Pepper, "Nonineat Optical Phase Conjugation" 
rd ‘Optical En gineeting, 212), Mar apr. 1882, p. 120 183. 


"© Before the development of NLO in the mid-to-latter 1070s. 
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Pepper on timeteversing mass 


= Conventional NEO interactions: 
to osonsqspindpartictes) 
EXCIUSIOMPHNCI pe, 
= Fermions cannot take part in such interactions: 
Є Electrons 
С 701075, 
E Neutrons) 
= Perhaps time reversal) pt 
multiple fermions (q 
= WO Protons: 
Е Непот: 
= piandkmesons is eee 


Optical Engineer 


ible for 
505015) 
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Берре 077) UInE-TeVersihu, mass (2 


= lime reversal of mass demonstrated by 
—PHOTE FPAULTIZEY) OUler P HOTE Feanmiscientists. 
-yyitlioutrecognzing t 


= Apparently ntuple fermions, where mis 


even, сап De Пте-геур! 
OTO GINA = ошена 
те Ыз!) ЯШ WAVES 


= маоурилраўей iby fime-reversat regions: 

=) Prior to the laser, NEO = though known IIT 
theory =y gedanken experiment and! 
regarded as experimentally unviable: 


Published by Lotus® Freelance Graphies® 


 Chung's Neg Resistor 


ia 


Chung's Carbon Filament Negative Resistor 


UNIVERSITY AT BUFFALO, NY 


ГРЕЧ 


Wout? Win 
Win CROSSED CARBON 
FILAMENT LAYERS 
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China Lake Anomalies 
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Consistency of China Lake Anomalies 


> Variation in LW-TW transduction from experiment to experiment 
» Majority produced insufficient transduction to cause ionization 
discharge ofthe GM tube gas (to cause detection) 


> Correlation between appearance of anomalous radiation and the 
expected time periods to load palladium with deuterium 


Within few hours in co-deposit experiments where palladium is 
loaded with deuterium as it deposits from solution 
—Required days of electrolysis for rods that load much slower 
» The fasterthe deuterium loaded, the greater the interaction of 
deuterium in phase conjugating and self-targeting in lattice 
» Variation in GM detector readings 
One would read anomalous radiation, another would be blind to it 
— А few experiments gave simultaneous readings from two detectors 
» Experiments perfectly consistent with LW-TW transduction, 
time-density charging, variation in GM time histories, and new 
conservation of energy law cie ntm 
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Time Reversal Zone 


CIE 


Time-Reversal Zones in Nuclear and Chemical Reactions 
= 


* TIME REVERSAL ZONE: A volume or area in a reaction 
environment where phase conjugate waves predominate over 
time-forward waves 
= In a given reaction, time-reversal may apply 
— If so, like charges attract and unlike charges repel 
— Charges move against potential gradient, to external observer 
— Time density and longitudinal EM waves become significant. 

— Coulomb barrier turns into Coulomb assistant 

* Examples (assuming a time-reversed zone): 

НН" > n + 'H" TH = deuterium 
2(H* + 'H*) - 2 (7H) — 20n + Н?) 


Emm.) 200) +24" 


> "He" = helium 
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The Electronuclear Reaction, 
Nuclear Reactions in TR-Zones (7) 


е Nucleon interchange 
— Changes neutron into proton and vice versa 
— Athigh rate (flat spacetime assumed) 

ө Statistics become skewed|due (O ситуея Si) 


ө Can bias statistics toward either, neutron) 
ог proton епа 
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ZX-calculus 


Theorem. The ZX-calculus is complete for Clifford diagrams, i.e. 
diagrams where а € (0,7. +3} 


Theorem. (Hot off the press! 1:2) A bigger version of the ZX-calculus is 
complete for all diagrams. 


Tleandel, Perdrix, Уйтат. 31 May, 2017. 24170511151 
Wang & Ng. 29 June, 2017. arXiv-1706.09877 = x 


The Electronuclear Reaction: 
Nuclear Reactions in TR-Zones (2) 


ө Normal dynamics (impulses) may геуетее 
charge ct unlike ch 
sitive charges cluster(are drawn toi 
— Ht ions (protons) may form quasi-nucler; 
— Nucleus coulomb barrier becom: ssistant 
ө Many “impossibles reactions now possible’ 


— Quark access and quark flipping by EM 


— Time-density w and time-energy charging: 
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The Electronuclear Reaction: 
Nuclear Reactions in TR- Zones (3) 


LJ n observed until time- energy, charging 
has become substantial) 

— Time delay (hours, days) 
— Transduction of LW --> TW involved) 

fic time-ci 51 

nvolved im. 
— Longitudinal EM waves become significant. 

ө Curved|spacetine can act as source ог SINK 
— May emitexcess radiation 
— May absorb excess radiation. 


re 
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On Nuclear Reactions in TR-Zones 


Nuclear interactions now are biased: 

= Normal nucleon interchange changes neutron into proton 

and vice versa, at a high rate (flat spacetime assumed) 

Statistics now become skewed due to curved spacetime 

Can bias statistics toward either the neutron end or proton end 

Thus biases toward transmutation of elements along isomer chains 

Concept of “isomer vastly expanded 

Normal dynamics (impulses) may be reversed 

= Coulomb barrier becomes coulomb assistant 

= Reactions “impossible” from energy density standpoint become possible, even easy, 
from time-density standpoint 

Does not become significant until sufficient time-density 

charges 

= Time-delay (hours, days) before TR reactions become significant 

= Transduction of LW.>TW involved ө аа 

= Specifictime history of detectorsis significant 

= longitudinal EM waves become significant 

Curved spacetime acts as source or sink 

= Energy balance in curved spacetime may emit excess radiation 

= Energy balance in curved spacetime may absorb excess radiation 
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In Time-Reversed Zone: 
Nuclear reactions are biased 


* In normal flat ST, nop 
at high rate 


« Curved ST skews statistics 


* Biases to either n or p 

* Biases to transmutation 
along isomer chain 

* "Isomer'" concept greatly 
expanded 


In Time-Reversed Zone: 
Dynamics may be reversed 


* Like charges may attract 
and unlike charges repel 


* Coulomb barrier becomes 
Coulomb assistant 

e Clusters like charges and 
forms artificial nuclei 

* "Impossible" nuclear 
reactions at low energy 

* Time-density interactions 
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Time-Reversed Zone: 
Significant only after time-density charging 


* Hours, for "fast" onset 

• Days, for "slower" onset 

• Transduction involved for 
TW <> LW <> TDW acd 

* Time-history of each ШЇ 
detector is significant : ] a 

* Longitudinal EM waves | ^ їй 
become significant 


Curved Spacetime 


acts as source or sink 


v energy conservation | 
law applies 
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Anomalous LW EM Emission 
Phenome t China Lake 


• Anomalous radiation from electrolysis 
in ionization processes 
— Two experiments producing excess 
= Dental X-ray film showed exposure 
= Simt eous control study: 
— 20 experiments without exces 


power 


о exposure 


xcess power: no 
exposure 
* Excess energy strongly indicates. 
excess film exposure 
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Anomalous LW EM Emission 


Phenomena at China Lal 


¢ GM and Nal detector reaction when 
electrolysis with heavy water ongoing 
— Several Geiger-Muller (G SM) tubes gave 
anomalous detection 
= Reached ma above background 
= No anomalies when experiment off 
* GM tube detects ап; which 
causes its internal ation 
— Nuclear radiation is ionizing 
= Transduced x-ray & gamma is ionizing 
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Sufficient LW-to-TW Transduction 
lonizes GM Tube Gas (3) 


• Time-history of detector involved 
— Some GM detectors show anomalous 
high counts, some do not 
= Time histories of GM detectors are varied 


— Time histories of film vary minimally 

• Experimental results consistent with 
— LW-to-TW transduction incl а delay 
= Tin 


- New 


gy charging 
nsion to energy conservation law 
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Application: Quantum Computing 


The quantum circuit model: 


sufficient LW-to-TW Transduction 
lonizes GM Tube Gas (4) 


* Time-history of detector involved 

— Some GM detectors show anomalous 

high c: sun ‚ some do not. 

i ries of GM detectors are varied 
ries of film vary minimally: 
. Experimental results consistent with 
V-to-TW transduction including delay 
ergy charging. 
ension to energy conservation law. 


= New 
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ency of Anomalit 


• LW-to-TW transduction varied from 
experiment to experiment. 


e Most experiments produced insufficient 
transduction to cause ionization. 


• Appearance of anomalous radiation 
correlated with expected time loading of 
palladium with deuterium 


— Within few hours in. 
loads with deuteriun 
= Required days for rods 
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Consistency of Апотаін 


es (2) 


• Faster the deuterium loaded, the greater 
the interaction of deuterium in 
Phase-conjugating and sel еш 
— Producing time-rever: 
— Generating quasi-nuclei of Ht ions (protons) 
• Variation in GR detector readings 
• Experimental rasujizs predictable by 


= LW-TW trans tion a HH eios Ts #05 
= Varying time-dens 
— Variation in GM tubs 


ons and quasi-nuclei of H+ cluster 
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Experimental LW Emission Phenomena in Electrolysis 
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Experimental LW Emission Phenomena in Electrolysis 


> Anomalous radiation from electrolysis in ionization processes 
— Two experiments producing excess power 
= Dentabe ray fim showed exposure 
= Simultaneous control study No exposure 
= 20 experiments without excess paver: No posure 
> Excess energy strongly indicates excess film exposure 


> GM and Nal detector reaction when electrolysis ongoing wheavy water 
= Several Geiger Muller (GM) tubes gave anomalous detection 
= Reached 73 s above normal background counts 
= Но anomalies when experiment of 
> GM tube detects anything which causes its internal gas to ionize 
Nuclear radiation & “ionizing! radiation 
= Tansduced say and gamma radiation & "ionizing" radiation 
= Suficient LW. TW trae duction iontzes GM gas 
» Time History of detector involved 
— Some GM detectors show anomalous high counts, some do not 
= Time histories of GM detectors vary appreciably 
= Time histories of fim vary minimally 
> Experiments consistent with time-density charging, LW-TW transduction, 


and new conservation of energy lavy = Mebin H. Mies and Benjamin F Bush, "Radiation 
Mex urement at China Lake Real or ANCE 
Pros ICCF. Vancouver Be, Canada, Apr 1908, p 101 


m 
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A New Conservation of Energy Law 


Physics conserves total “energy and mass-energy” 
Now also must consider "time-energy" 

Conserve total mass-time-energy (spatiotemporal 
energy) 

Let Ет = total energy, Ем = mass energy, 

ЕЕ = ordinary energy, and Е, = time energy. Then 


Er = Eg + Ем + Е; ыы 
(KE => Eg > 0) => Er» (Ем + Eg 


If some E, is transduced into Eg , the experiment will 
violate the old spatial mass-energy conservation law 
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QUESTIONS ON CARCINOGENS M 
AND EM RADIATION 


m UNRESOLVED QUESTIONS ON EM RADIATION 
= DOSAGES 
— ACTIVE MECHANISMS. 
— REPLICATION DIFFICULTIES 
= MEASUREMENT DIFFICULTIES 
— WHERE, WHEN, HOW ILL EFFECTS OCCUR е 


m SIMILAR QUESTIONS EXIST ABOUT EVERY à- 
CARCINOGEN f 


m SCIENCE REALLY DOES NOT UNDERSTAND THE 
MECHANISMS OF A SINGLE CHRONIC DISEASE, © ses ет mmen 
INCLUDING CANCER 

— FACTORS SUCH AS MIND, STRESS, SPONTANEOUS 
REMISSION, PLACEBO EFFECTS, AND COMBINATIONS OF 
FACTORS ARE PARTICULARLY TROUBLESOME 

— GENERATION OF THE PLACEBO EFFECT BY THE 
REGENERATION & RECOVERY SYSTEMIS UNRECOGNIZED 
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QUESTIONS ON CARCINOGENS 
AND EM RADIATION 


m UNRESOLVED QUESTIONS ON 
RADIATION. A 


— DOSAGES & i 
— ACTIVE MECHANISMS. 
LICATION DIFHCULTIES. SF 


ENT DIFFICUL 

— WHERE, WHEN, HOWILL EFFECTS. 

OCCUR 

m SIMILAR QUESTIONS EXIST ABOUT 
EVERY CARCINOGEN 


0) 
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Chronic Diseas Puzzl 
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ЕЕ CHRONIC DISEASE PUZZLING 


m MANY TROUBLING FACTORS 
— MIND. 
STRESS 
SPONTANEOUS REMISSION 
pLACEUO EFFECTS © eo. пота emen 
COMBINATIONS 


TION OF THE PLACEB 
RATION SY 


m GE 
ci 
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a whole range 
» Starts in dama: obic cell 
• Cell shakes off body's central control 


» Form meta 
e Often become anaerobic 
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solving a Cancer Enigma 


• An enigma has been failure of immune 
system to attack some tumor cells 
= Suppressor cells шаў curb immune systet 


= Tumor may la ens normally identified 
by the immune tem? 


e Promotion of uiuis sd cell to cancer is 
— Regenerative and с system forces. 
К toward obe 
— First step breaks rom central growth 
— Control continues to recognize cell as self 


m? 
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Quantum algorithms 


Classical computation Quantum process 


B CANCER: CHARACTERISTICS 


® NOT ONE DISEASE BUT А WHOLE RANGE 
* STARTS IN ORDINARY (AEROBIC) CELL 

* CELL SHAKES OFF BODY'S DICTATORIAL CONTROL” 
* STARTS UNCONTROLLED DIVISION 
© BECOMES A LUMP 

€ CAN SEND FORTH CANCER CELLS 


mire 


€ THESE FORM METASTASES (SECONDARY TUMORS) 
* OFTEN BECOME ANAEROBIC (NON-OXYGEN USING) 
~ ENIGMA IS FAILURE OF IMMUNE SYSTEM 
ТОАТТАСК SOME TUMOR CELLS 

= SUPPRESSOR CELLS MAY CURB IMMUME SYSTEM 

— TUMOR MAY LACK ANTI GENS NORMALLY IDENTIFIED 

BY THE IMMUNE SYSTE! 

ре сей back toward anaerobe 
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PORTABLE PRIORE TECHNOLOGY UNIT 
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PORTABLE PRIORE TECHNOLOGY UNIT 


* FACT: DISEASE-SPECIFIC VACUUM ENGINE PRESENT FOR 
ANY CELLULAR DISEASE, BY WHEELER'S PRINCIPLE 
* DISEASE CAN BE REVERSED BY CREATING AMPLIFIED 
o VACUUM ANTI-ENGINE (BEARDEN'S PRINCIPLE) 
* ANTI-ENGINES CREATED BY PUMPING THE NONLINEAR 
CELLS WITH LONGITUDINAL EM WAVES 
ж PRIORE UTILIZED A PLASMA TO PHASE CONJUGATE AND "INF OLD" 
MULTIPLE BIDIRECTIONAL LONGITUDINAL EM PUMP WAVES 
* MULTIPLE FREQUENCIES MIXED IN A ROTATING PLASMA 
* PHASE CONJUGATES ADDED BY THE PLASMA 
e * INFOLDED MIX INTO STRONG PULSED DC MAGNETIC 
FIELD, WHICH CARRIED IT INTO ATOMIC NUCLEI E 
* PUMPED ALL NONLINEAR CELLULAR COMPONENTS ТО 
PRODUCE AMPLIFIED, SPECIFIC VACUUM ANTI-ENGINE 
ж NEGATED THE CUMULATIVE CELLULAR 
DEDIFFERENTIATION ORDER GENERATED BY LONG-TERM 
HYPOXIA. TUMOR CELLS REVERTED TO NORMAL CELLS. 
ж SCRUBBED OUT CUMULATED PRECANCEROUS STATE 
+ RESTORED THE IMMUNE SYSTEM ТО HIGH FUNCTIONING 
ж NO EXCESSIVE TRAUMA TO TREATED ANIMAL Фама eres, 
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Lisitsyn's Report: Brain Code Broken 


ie 


THEORY DEVELOPED AND FITTED 
HYSTERESIS MEMORY LOOP 


CONTROLLED EM INDUCTION 
* IMAGES 


* SENSATIONS 

* PREDETERMINED EMERGENCE 
ж 23 ЕЕС BANDS 

* uUPTOB.1x10" HZ 

* И INDEPENDENT CHANNELS 


* + 


* 


m 


SE Listy, "ew Arp rechts Ans eof Elan mayhem” 
DDE Baoe ADR y 1625 
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TIME DELAY FOR 
RENORMALIZATION 


1 


жаши VACUUMISP ACE TIME о талашам - 
ANTLENGINE FOR 


ron DISEASED CELL'S DISEASE DELTA 


By em =e intemal EM channel, processis dramatically accelerated. 
This is the body's normal recovery mechanism, within its limits, 
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ЕТТИ 


Time-reverses the cells back to normal state 


MAGNETIC FIELD. CONJUGATES 


TES 
EXPOSE WHOLE DISEASED 

фы p 

MAGNETIC FIELD. тет 


4 


rors | 
. АО | 
EI сйм | 
ALMS e mc 
PARTS ARE POR CELLS 
DISEASE 
mene D. 
CHANNEL. 'ACUUM. 
TIME E 


DOMAIN 


Ommna mnan ‘eludes genetics í 
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MIX OUTPUT MX WAVES ELECT ASET 
INSIDE STRONG INA PLASMA OF TRANSVERSE 
PULSED DC. TO ADD EMWAVES 


ves 


ANTIENGNE 
CONTINUES 
TOACT AND 
TIME REVERSE 
CELL AND ALL 
ITS PARTS" 


TIME EXCITATION 


CHARGING ENDS. 
IRRADIATION IS 
HALTED. 


Fig? Priore Moth? 
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Fig LW pumping cell2 


CIE 


vacuum A>: 
Sune longitudinal - 
the mass M pump 


va 


is the input 
e^ 


a CELL MASS 


highly nonlinear to at 
bp Hiis 


ine acts upon 
A ` mo [il 


АМ AMPLIFIED VACUUM 
(SPACETIME) ANTIENGINE IS у 
FORMED AND ACTS ON THE M pump 


MASS, TIME- REVERSING one 
IT ANÛ ALL ITS COMPONENTS 
NO MATTER HOW SMALL 
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a. Pumping with transverse EM waves b. Pumping with longitudinal EM waves: 
produces a time reversed wave. А and A,time-reverses (ho mass seit. 
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VACUUM МАС 
ENGINE В ENGINI 


A+B A, 
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CELL AND INTERIOR SENSORS 


GI 
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Quantum algorithms 


Classical computation Quantum process 


— Deutsch-Jozsa, Bernstein-Vazirani, quantum seach, and hidden 
subgroup (e.g. factoring) algorithms. 


Plasma Mixing Unit 


«|» 


infolding 


Magnetic 
Pulse 
Generator 


Antenna Pad) 


Antena Pad 
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Absorption and emission reactions 


ELECTRONAESORES PHOTON 
ауан ран. EA 
жума vmm orn compte dese: 
e sU „е^, PSEUDOLONGITUDINAL 
salles PHOTON 
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"Time as fuel" is the future 
ө Present energy science Om 
is insufficient 
Eventually will use energy wind 


locked up in time itself 

Cold fusion will provide 

entrée 

Cold fusion has evidence 

of time-as-energy 
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experimentalists should 
examine the implications 

* Must revise foundations 
of Electrodynamics 
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theory 
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— Force field concept is materi 
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3% Aharonov-Bohm Effect 34 


= In field-free regions Res 
— E-field is zero A 
— B-field is zero 

= Potentials still exist, just no gradients 
— Cause real effects 
— Interference is the key A 
— Contain sum-zeroed substructures 


= Does not follow from 
— Mechanics 
— Classical electromagnetics à 


= Required by quantum mechanics 
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Geometrical Distortion of Poynting Energy Flow 
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Cosmic Bootstrap 
Before the Big B 


Cosmic repulsion behaved like a fluid with 
negative pressure 


The "universe" inflated (expanded) as a "false 
vacuum" 


As the negative-pressure fluid expanded, its 
energy went up rather than down 


When inflation stopped, the false vacuum 
decayed from its excited state 


Its excitation energy was released in a single 
great burst Paul Davies, Superforce, 1984, p. 194 
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Momentum 
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= Properties of an object may differ appreciably for 
* Different observers 
* Different detecting means. 
* Onetime to another 
* One position to another 


= STRUCTURING THE INFOLDED EM INSIDE POTENTIALS, 
FIELDS, AND WAVES 
* Strongly breaks local symmetry 
* Provides spacetime engines giving the above effects 


api cheniere orgfimagesEMindnsL/em't2UBsymmtry jpg25.4 2005 1:33:44 


iges/EMfndnsl/sm^20Bsymmtry2 jpg. 


Other Aspects of 
Strong Local Asymmetry 


ww 
= Local spacetime is curved © ТЕ Bearden 1095, 1995 
= Lorentz invariance of vacuum is violated 
* May be a local "sink" or "source" 
* Gravitational-inertial effects from EM 
* Translation between virtual and observable 
= Electrogravitational solitons 
* Action at a distance 
* Transmutation effects may exist 
* Scalar/pseudoscalar field translation 
* COMMENT: Thus the use of infolded longitudinal 
EM fields and waves to strongly break local 
symmetry allows intemested clustering of 
‘Spacetime curvatures. These spacetime 
structures are vacuum engines, or spacetime engines. 
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Нанава on the Status of 
Electrodynamics 


".. it is not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state..." 

^... the best modern physicist is the one who 
acknowledges that neither classical nor 
quantum physics are cut and dried, both being 
full of holes and in need of a vigorous 
overhauling..." 


"Mario Bunge, Foundations of Physics, Springer-Verlag, 
New York, NY, 1967, p. 176. 
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Bunge on the Status of 
Electrodynamics and Physics 


"... Кіз not usually acknowledged that electro- 
dynamics, both classical and quantal, are ina 
sad state... 

^... neither classical nor quantum physics are 
cut and dried, both being full of holes and in 
need of a vigorous overhauling..." 


"Mario Bunge, 
Naw York, NY, 1967, p. 178. 


‚ Springer-Verlag, 
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Bunge on the Status of 
Classical and Quantum Physics 


"... itis not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state... the best modern physicist is the 
one who acknowledges that neither classical 
nor quantum physics are cut and dried, both 
being full of holes and in need of a vigorous 
overhauling not only to better cover their own 
domains but also to join smoothly so as to 
produce a coherent picture of the various 
levels of physical reality." 


"Mario Bunge, T ‘Springer-Verlag, 
© нете ERDEN New York, NY, 1967, p. 176... 
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coupled together (interacting). © is a broken symmetry. The mass of the charge 


An electric charge Q consists of a massless flux component and a mass component, 
ually and violently exchanges virtual photons with the surrounding vacuum. 
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Asymmetrical RES for Net Symmetry 


He saye he will do the 
bes Hey, 


Q тоз э» 
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The Ubiquitous A tion: 
Asymmetrical Regaugings Tor Net Symmetry 
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A Charged Particle Is a Coupled System 
(The first formal definition of charge) 


в МЫШ 4 \ \ l 
3s № С \ | | E Note: X is a coupling 


` VACUUM 7 Ф А operator 


RS RNS 


M = virtual 
a х photon 
aM 69 flux 

== exchange 
ae 8s = 
P 3 - $a 
zo / Wit 


*..curiously enough, we do not 
know exactly what charge is, 
only what it does. Or, equally 
significantly, what it does rot do." 


MP. Seman, And Yet Mover: tr are 


(isa E BEARDEN ad ^ 7 
y 


An electric charge q isa broken symmetry in its fierce energy exchange with the active vacuum. 
It coherently integrates some of the virtual energy absorbs and outputs it as Poynting energy flow. 
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Chung's Carbon Filament Negative Resistor 


UNIVERSITY AT BUFFALO, NY 


O OTE seron 


Win Wout > Win 


CROSSED CARBON 
FILAMENT LAYERS 


I gaa 
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Typical circuit has about 10-13 
energy collection efficiency 


(pm 


Sige of Deep space 

s system Жа 
Distance traveled by S in one hour is 1.08x10exp(1 2) meters. 

.3 amps flowing in DC circuit, 1.8 mm diameter copper wire. J = 51 Акт 2 


— Example: 


S violently transports $ provided fromthe source. 
0.1368 meters jÝ sluggishly transports the energy collected and dissipated in the 
circuit. 


For the case discussed, the electron drift velocityin the circuit is about 
3.8 x 10 5 meters/sec. So J} moves about 0.1368 meters in one hour. 
Thus 3$ has collected about 0.1368 meters of the (filled Stube. During 
that same hour, the S-flow evoked by the power source will have 
traveled 1.08x10 12 meters. The ¢ of both currents is the same. Both 
are involved In the same energy-filed tube, Thus S has provided and 
transported about 7.89x1012 тез as much energy along the circuit 


in one hour as the jj has been able to collect, transport, and dissipate 
as work in the circuit. Thus this circuit provides about 185 collection 
су. 
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B Classical View of EM 


a Potentials just mathematical conveniences 
— Not real 
— No internal structure, just magnitude 

= Force fields primary, causative, can exist in space in absence 
of observable mass 


= All EM actions due to force fields, none when zero 


— No action at a distance 
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Curved Spacetime 
acts as source or sink 


а. 
D 
= 
б 
3 
М 


= May absorb rad 


ид (е.9., Jed 
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ЕЕ CHRONIC DISEASE PUZZLING 


THE MECHANISMS OF A SINGLE CHRONIC | 


m SCIENCE REALLY DOES NOT UNDERSTAND. ^ 
DISEASE, INCLUDING CANCER. 


m MANY TROUBLING FACTORS EXIST А 
— MIND Vas 
- STRESS | 
- REMISSION 
— PLACEBO EFFECTS S 
— COMBINATIONS 


ш GENERATION OF THE PLACEBO EFFECT BY THE 
CELLULAR REGENERATION SYSTEM IS UNRECOGNIZED 
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GHZ/Mermin non-locality 


mustum Theory any ea Theory 
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Cancer Characteristics 


» Not one disease, but a whole range 

» Starts in d sul ad aerobic cell 

• Cell shakes off body's central control 
— Starts uncontrolled division 
= Becomes a lump 

e Can send forth cancer cells 

- Through blood 

= Through lymph 

e Form metastases (secondary Emor 

Often become anaerobic mre 
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Solvin ga Cancer Enigma 


e An enigma has been failure of immune 
system to attack some tumor cells 
— Suppressor cells may curb immune system? 
— Tumor may lack antigens normally identified 
by the immune system? 
• Promotion of damaged cell to cancer is 
usually ordered by cellular control system 
— Regenerative and recovery system forces 
cell back toward anaerobe 
- First step breaks free from central growth. 
— Control continues to recognize cell as self. 


pie. 


jhup:i/www-cheniere.org/imagevEMIndns /disease4%20sm. jpg. 


a CANCER: CHARACTERISTICS 
| 


© NOT ONE DISEASE BUT A WHOLE RANGE 
* STARTS IN ORDINARY (AEROBIC) CELL 
9 CELL SHAKES OFF BODY'S DICTATORIAL CONTROL* 
© STARTS UNCONTROLLED DIVISION 
© BECOMES A LUMP 
© CAN SEND FORTH CANCER CELLS 
= THROUGH BLOOD 
= THROUGH LYMPH 
€ THESE FORM METASTASES (SECONDARY TUMORS) 


© OFTEN BECOME ANAEROBIC (NON-OXYGEN USING) 


© ENIGMA IS FAILURE OF IMMUNE SYSTEM 
TO ATTACK SOME TUMOR CELLS 


Quote ante 


SYSTEM 
*R&R system forces cell back toward anaerobe 
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САСА 
Е. = TME-REVERSED WAVE 


"If a scalar wave E;(r) propagates from left to right through an 
arbitrary but lossless dielectric medium, and if we generate in some 
region of space [say near 2 = 0] its phase conjugate replica E2(r), 


then E2 will propagate backward from right to left through the 
dielectric medium, remaining everywhere the phase conjugate of Ет." 


ag bonn ево ise 


"Баре. 
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The Electronuclear Reaction: 
Nuclear Reactions in TR-Zones (1) 


e Nucleon interchange 
— Changes neutron into proton and vice versa’ 
— At high rate (flat spacetime assumed); 
e Statistics become skewed due to curved ST 
e Can bias epu toward either neutron 
or proton end. 
— Biases toward transmutation of elements 
along isomer chains 


— Concept of “isomer” is vastly expanded © =... 
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The Electronuclear Reaction: 
Nuclear Reactions т TR-Zones (2, 
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e Normal dynamics (impulses) may reverse 
— Like charges attract, unlike charges repel 
— Positive charges cluster (are drawn together) 
— H* ions (protons) may form quasi-nuclei 
— Nucleus coulomb barrier becomes assistant. 

ө Many “impossible” reactions now possible: 
— Quark access and quark flipping by EM 
— Jon clustering SENS 
— Positive charges as phase conjugate mirrors. 
— Time-density waves and time-energy charging 


hp 
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The Electronuclear Reaction: 
Nuclear Reactions in TR-Zones (3) 


ө Not observed until (ime еп energy charging 
has become substantial 
— Time delay (hours, days) 
— Transduction of LW --> TW involved 
— Specific time-charging history of detectors 
is involved in twhether they detect or not 
— Longitudinal EM waves become significant 
ә Curved spacetime can act as source or sink 
— May emit excess radiation 
— May absorb excess radiation 


pie. 
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In Time-Reversed Zone: 


1908 TE. BEARDEN 
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Time-Reversed Zone: 


парам 


— EAE 
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A New Conservation of Energy Law 


€ Physics conserves total "energy and mass-energy" 

€ Now also must consider "time-energy" 

€ Conserve total mass-time-energy (spatiotemporal 
energy) 


€ Let ЕТ = total energy, EM = mass energy, 
ЕЕ = ordinary energy, and Et = time energy. Then 


ЕТ = ЕЕ + EM + Et озш terin 
(КЕ! => EE > 0) => ET > (Ем + EE) 


€ If some Etis transduced into EE , the experiment will 
violate the old spatial mass-energy conservation law 
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QUESTIONS ON CARCINOGENS 
AND EM RADIATION 


ш UNRESOLVED QUESTIONS ON EM RADIATION 
— DOSAGES 
— ACTIVE MECHANISMS 
REPLICATION DIFFICULTIES 
MEASUREMENT DIFFICULTIES 
WHERE, WHEN, HOW ILL EFFECTS OCCUR 


@ SIMILAR QUESTIONS EXIST ABOUT EVERY 
CARCINOGEN 


m SCIENCE REALLY DOESNOT UNDERSTAND THE i 
MECHANISMS OF A SINGLE CHRONIC DISEASE, © 1994, 1995 T E. Вовків 
INCLUDING CANCER 

— FACTORS SUCH AS MIND, STRESS, SPONTANEOUS 
REMISSION, PLACEBO EFFECTS, AND COMBINATIONS OF 
FACTORS ARE PARTICULARLY TROUBLESOME 

= GENERATION OF THE PLACEBO EFFECT BY THE 
REGENERATION & RECOVERY SYSTEM IS UNRECOGNIZED 


pul bonn argiago еМ адь EMBO 


Lu 


As defined, fields and potentials only 


E= Fiq КЕ = Note probi 


'H" 
in vacuum. \ 


Source qis а 
broken symmetry M 22—302 
in vacuum flux : 


иш (V \, 


Assumed perpetual z 
motion machine Point MN 
in classical EM “pileup” in front coulomb Ma Joules continuously 


EN in geometrical flow 
ortion zone around 
a point coulomb 
Electrodynamics has nothing fo зау about what 
exists in space in the absence of re 
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Serious flaws and errors 
in classical EM theory. 


1. Eliminates the Internal EW Inside the Scalar Potential, 

2, Но Definition of Electrical Charge ого! Scalar Potential, 

3. Equations Still Assume Material Ether Per Maxwell (Unchanged), 

4. Use of Force Fields in Vacuum is False (and Known to be $0). 

5. Treats Charge qas Unitary Instead of Coupled System q = élalm (9). 

û,  Contuses Massless Potential Gradients as Forces (See #3, #4), 

R Does Not Utilize Nass as а Component of Force (See #23), 

8. ErroneouslyAssumes EM Force Fields as Prim ary Causes, 

9, Topology of EM NodelHas Been Substantially Reduced, 

10, Does Notinclude Quantum Potentialor Action ata Distance, 

11, Does Not Include Superlum inal Velocity of Inner EM Components, 

12, Does NotUtilize Extended Near-Field Coulomb Gauge Effects, 

13, Does Notinclude EM Generatrix Mechanism for Time Flow, 

14, Does Not Unity Photon and Wave Aspects (Requires 7.0 Model), 

1$, Does Not Include Electron Spin and Precession (See 819,824). 

16, Treats EM Energy As Existing In "Chunks," Instead ofas Flow, 

17, Confuses Energy and Energy Collection (See #16), 

18, Discards Half of Every EM Wave In Vacuum (See 822). 

18, Erroneously Uses Transverse Vacuum Wave; It's Longitudinal. 

20, Arbitrarily Regauges Maxwell's Equations to Eliminate Overunity, 

21, Omits Phase Conjugate Optics Effects (The Rule in Internal ЕЙ), 

22. Does Not Include EM Cause of Newtonian Reaction Force. 

23 Erroneously Assumes Separate Force Acting on Separate Mass, 

24, Confuses Detected Electron Precession Waves as Proving Trans» 
verse EM Waves in Vacuum (Кет папі ої Old "EM Fluid" Concept), 

15. Due to Error in String Wave, Ом its the Ubiquitous Antivave. 

26, Assumes Equilibrium NotTrue Unless Include Vacuum Interactions, 

27, Higher Topology Required, to Model Electromagnetic Reality. 

28, Lorentz surface integration discards Poynting energy transport, 

29, Has nothing atallto say aboutform of EM entities in massless space. 

30, Eliminates the infolded generalrelativity using EM-force as curve agent, 

31, Does not include longitudinal EM waves as time domain oscillations, 

32. Does notinclude EM mechanism that generates time flow and flow rate. 


Т 
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Michetson-Morley 
experiments, 1880's 


REACTION TO Loss OF MATERIAL ETHER 


Material Ether 

Assumed in 

Equations Nota single 
equation was 

Potentials, changed! 


© re veancen wa 


Material 
Electric 
Fluid Fluid 
Disturbed 


CAUSE gf measure material EFFECT 
entities, and с: 
© те BEARDEN 1996 them nonmate 
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GALLOP NG WAVE. 
TRANSVERSE 
WAVE THAT VARIES 
VELOCITY ALONG 


Z-DIRE CTION, IN TIME-POLARIZED 
WAVE FASHION. (TIME ENERGY) 
(Ex:0001 c- 100 c) OSCILLATIONS 
35PATAL | SCALAR WAVES. 
ENERGY DENSITY X, Y, Z FIXED. 
OSCILLATIONS T VARIES. 
eee NONOBSERVABLE. 

[— WAVES. X AND Y TRANSDUCTION | TINE DENSITY OSCILLATIONS 
ENERGY DENSITY <p» | Х, Y. Z ENERGY DENSITY DO МОТ VARY.. 
VARIES; Z FIXED. TIME DENSITY VARIES ALONG. 

RA TIME DENSITY NOTOBSERVABLE, BUT 

Pepe ЇЗ TRANS DUCTION IS OBSERVABLE” 

ALITTLE, SURGE OSCILL- 
ATIONS IN Z DIRECTION. lL TINE DENSITY OSCILLATIONS 
X, Y, ZENERGY DENSITY FIXED. 

| LONGITUDINAL waves. TIME DENSITY IS NONOBSERVABLE. 

X AND Y FIXED; SURGE BUT TRANSDUCTION 


OSCILLATIONS IN Z DIRECTION. 


TRANSDUCTION © ТЕ BEARDEN 1998 
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turbances Generated When 
АЙ; is Perturbed 2/2 а Plucked Taut String 


The string wave and 
the holder wave 
never leave the string 
and holder 


Wave is 

alternatively 

compressive 

and 

rarefactive 
| S Ат, proton 
ES Ss pr ped; not shown to scale) 
B em тред; n to scale) 

LL ` air medium 
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Launching a Spacetime Perturbation 
("EM Wave") from a Wire Antenna 


! time forward 
slap (electron) 


ELECTRON SHELLS 


slap (proton) 


E 


T ` / a 2 intensity 
NUCLEÎ №. x / x / of the QM vacuum 
(HIGHLY DAMPED) S =: E 


эре eae 
®: ® © М omitting the nuclei perturbation wave, Maxwell 
<7 ©) 8» oitte Newton's third aw from electrodynamics 


[Ed 


ps 4.208 20809 


мым 


Lecture Note 3 


Quantum Dense Coding and 
Quantum Teleportation 


Jian-Wei Pan 
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TRANSVERSE EM WAVE PLUS. LONGITUDINAL EM SURGE WAVE 


PHASE CONJUGATE REPLICA WAVE 
ШШШ © 


————— ie 
TIME DENSITY WAVE 


oscillates rate of flow of time 
about some average value 


LONGITUDINAL EM WAVE PLUS : 
PHASE CONJUGATE REPLICA WAVE "nimm 
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Scalar Electromagnetics 
Ә (Energetics) View of EM 


e Potentials real; primary causes of EM phenomena 
— Force fields made by differentiations of potentials 
— Force fields are effects, not primary causes 
= Force fields exist only in, on mass particles 
e Actions due to potentials and their interference 
— Action ata distance or locally 
— Quantum potential and hidden variables 
* Locally curved spacetime, engineerable by EM 
— Gravity effects not necessarily negligible 
— Strong EM force or time used as agent of curvature 
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3 Scalar Electromagnetics 
(Energetics) View of EM (Cont'd) 


e Potentials have internal structure 


ture 


e Vacuum EM is a potential and E8 
EIST) 


rized waves 


e Spacetime = Vacuum = Potential = Flux 


3 Scalar Electromagnetics 
(Energetics) View of EM (Cont'd) 


e Statistics may have hidden order (already 
chaotic) 

e Uses spacetime curvature engines to 
alter matter (inside-out or outside-in) 


• Engineerable EM mechanism generates 
rate of flow of a mass through time 


• Quantum potential with specific ОР can 
be used for instant action at.a distance 


S 
х 
А 
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О т seno an 


è Theorem: W=k,- К; =АК [1] 
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k must be interpreted not as energy per se 
but as collected/collecting energy. 


The reaction cross section 4 for the collecting 
process must be included. 


Extension: W= У(К,- kj) =AAk [2] 


Normally A <1, as for elastic collision or Stokes 
emission. 

However, 2 > 1 is now possible, for processes 
which asymmetrically self-regauge. An example 
is Letokhov's negative absorption of the medium. 


Working models are the Patterson Power Cell® 
and Lawandy lasing without population inversion. 
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• "Space acts on matter, 
telling it how to move. 
e In turn, matter reacts 


back on space, telling 
it how to curve." 


\ 
| 


-- 


© паннен we 
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Use of General Relativity (GR) 
in Particle Physics 


* GR seldom used in particle physics ie 
* |n cold fusion, Matsumoto* has applied general relativity 
* Consistent with important cold fusion results 
* Used spacetime (ST) curvature by energy density 
* Matsumoto did not utilize: 
= Longitudinal EM waves 
= Time density waves 
= Time density curvatures of ST (gain = 9x10) 


'o-Nicear Collapse" 
Canada, A Tap 
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THE MISSING INFOLDED 
ELECTRODYNAMICS 


Bring tl say about Ei 
entities in space or 


MATTER-TO-MATTER TRANSFORM. 


INTERNESTED SPACETIME CURVATURES 
eb GENE RAL RE 
. INFOLDED GENERAL TIVITY 


© Te BEARDEN mae 


Infolded Engines: 
Excluded by Present Physics 


9 di AG b Uie Ш ага 
Wir ELI Vbi d: TE 

|. None of these disciplines include such — 
spacetime curvature engines (vacuum engines) 

d В) EE Erde ARAM M T 
unification mainly occurs. 
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Dense Coding 


Bell states — maximally entangled states: 


"ERE GT E A 
|o a = Û HD, НУ, |У), VD») LLL SG 

м, = (НУ, = а, 197) (эӊ = Û D У), Мн) ед, |) 
Theory: 


[C. H. Bennett & S. J. Wiesner, Phys. Rev. Lett. 69, 2881 (1992)] 
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ел curvatures propaga eis 


propagates in space Is 


qu ener оставе Мав Аа 


200s 21618 


contains two hidden infolded 
f n and (ii) the 
What is tr tted and 


LS 


Mass curves and structures spacetime; 
ST. curvatures change and structure mass 


4 curvatures Propagate 


Bc esc ren 
И араса стаде 
\ v LE 

oa n y" AN ue 
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ST curvature 


complex spacetime disturbance 
(vacuum engine) © sce. propagates 
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At Infinite Valosity: 


P Each Is Every Other 


9 m 


€ 1897 T E Bearden PLANET 


* THEORY DEVELOPED AND FITTED 
* HYSTERESIS MEMORY LOOP 
* CONTROLLED EM INDUCTION 
* IMAGES 
* SENSATIONS 
* PREDETERMINED EMERGENCE 
* 23EEG BANDS 
* ОРТО 8.1 Х 1020 HZ 
* 41 INDEPENDENT CHANNELS 


SX, Lisitsyn, "Nar Approach w the Amlysisof Electroenepbalograms, " 
DDC Report AD73005, p. 16:2. 


Lorentz Closed Surface Integration 


© 1997 TE Bearden 


How can they use that old 
physically insignificant wind?!! 


© TE BEARDEN 1958 


Lorentz's physically insignificant energy flow can be collected and utilized. 
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pew 
1b. Actual S in and S out. 


the Slepian vector j? remains. This measures only the tiny 
portion of the S-flow that is "collecting" on electrons 
passing through the resistor, and therefrom being 

Ome vest dissipated out of the resistor as joule heating It discards 
everything else (all Sis and Sou. Зин becomes Sg. 
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* Creates time-density wave pumping 
= Slowly creates time-density charging Fa 


© wore pan 


Fundamental units are arbitrary in physics 
Can express all physics in one unit -- e.g., time 
highly compressed energy 
9 x 1015 joules of transverse EM wave energy 
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Figure 1-8. Infolded biwave composition of a scalar potential. 
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NEUEN A2 
(spacetime) 
i Em itudinal 
EM pump provlous State. 
с. P. 


umm 


^a CELL MASS 
Ed 
——— 


ET a 


As 


AN AMPLIFIED VACUUM лы 
(SPACETIME) ANTIENGINE IS Ipaa E © t einen 
FORMED AND ACTS ON THE M pump ©. 

MASS, TME-REVERSING pads Li 

ITAND ALL ITS COMPONENTS Ad YA 

NO MATTER HOW SMALL 


Dense Coding 


Alice and Bob share an entangled photon pair in the 
state of |o). 


Bob chooses one of the four unitary transformation 
{Lo,,0,.0,}0n his photon. The information of which 
choice is 2 bit. 

Bob sends his photon to Alice. 

Alice performs a joint Bell-state measurement on the 
photon from Bob and her photon. 

With the measurement result, she can tell Bob’s 
unitary transformation and achieve the 2 bit 
information. 
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E Maxwell's Quaternion Theory 4 


* Quaternions: 
— Discovered by Hamilton in 1843 
— A quaternion has a vector part 
— A quaternion has a scalar part 
— First significant non-arithmetic number system 
— Higher topology than vector or tensor algebra 


e Maxwell's theory was in quaternion equations 
— 20 equations in 20 unknowns 


— Reduced to a small 4-equation subset 
by Heaviside and Gibbs 
— EM topology dramatically reduced 
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‘Note: Any system must 
fist break equilibrium in its 
Vacuum exchange betore 
1 can energize Bride. 
electrons and "power" the 
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Maxwell's four equations reduce to: 7 "^ 


Vol y. 4) =-4 20 [1] 
са 
үл id И ا‎ 
c м c a © 
A is replaced by A’, where 
A' = A+ VA [3] 


The new B' field then becomes 


В =V x(A4+VA)=VxA4+0=V x A- B [4] 
A new E-field will also be formed. So let 
_1 [5] 
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: Page 2 of 2. 
Per Jackson, (A,®) are habitually chosen so that 


уе4+12%®_0 [6] 
c дї 
The net symmetrical regauging separates variables. 


Two inhomogeneous wave equations result: 


1 20 [7] 
OO aE 

12'4 Ал 
Mur еу B 
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Equations [1] and [2] arbitrarily changed to [7] and [8] 
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worldwide. Now the principles and definitions are available to everyone. If they are in error, 
shortly that will be proven in spades. If they are correct, that will also be established shortly. 


Anyone who wishes can develop and patent a particular application. There's no longer any way 
to stop this information from being disseminated and utilized. 1 hope that a flurry of 
development and patenting activity will result around the world. Get cheap, clean electrical 
energy to everyone. Bring on the electric auto, clean up the noxious auto exhausts, get rid of 
giant oil spills, and clean up the biosphere. 


Tom Bearden 


Additional Information On 
The Final Secret of Free Energy 


Update 15 February 1994. 
© 1994 by ТЕ. Bearden 


Introduction 


My associates and I have filed the first patent application on two electrical overunity 
processes and devices; one similar to what is outlined in The Final Secret of Free Energy 

Ref 1] and an additional variation utilizing, as collectors, standard step-charged capacitors. 
rather than degenerate semiconductor materials. In 60 to 90 days, we will have a very 
enlightening paper (more likely a book) ready on that. We also plan to file several more 
extremely fundamental overunity patent applications from additional phenomena and 
mechanisms that we have uncovered. 


In this paper, itis assumed that the reader is familiar with the content of The Final Secret 
of Free Energy. Figure 1 shows the invention schematically, and we briefly summarize it 
as follows: 


Summary of the Invention 


A method and apparatus for extracting bidirectional EM wave energy from the vacuum 
through the scalar potential gradient across the terminals of an electrical source, collecting 
the excess energy in a collector without entropy, then separately discharging the collected 
energy through a load to perform work, without sending the load current back through the 
primary source against its potential gradient; i.e., against its back emf. Removing the load 
current from the source thereby substantially reduces the production of work inside the 
source to dissipate its bipolarity; said internal dissipative work being well-known to be the 
cause of exhaustion of the source's ability to continue to furnish emf to the external circuit. 
By reduction of its internal dissipation, the source is enabled to furnish more energy for 
dissipation in the external load than is utilized to dissipate the source internally. Hence the 
source is enabled to operate with an overunity operational efficiency. The system 
permissibly operates as an "open" system, and extracts and utilizes excess EM energy from 
a free-flowing external source (the flux exchange between the surrounding vacuum and the 
bipolarity of the source), hence it can operate at an efficiency greater than unity without 
violation of the laws of physics, in а manner analogous to but entirely different from a heat 
pump. In this invention, it is not the purpose of the primary source to furnish current and 
dissipative power to the external circuit. The bipolarity of the source is utilized primarily 
as a dipole antenna to receive the bidirectional EM wave energy flow from the vacuum, 
and direct it without entropy through a switching unit to the collector. Conduction 
electrons in the collector are temporarily restrained while being overpotentialized by the 
excess energy being collected upon them, The collector and its overpotentialized electrons 
are then switched away from the primary source, and connected across the load as a 
separate circuit and closed current loop. The electrons in the collector and their exces 
energy are then automatically released to flow as current discharge through the load, 
releasing their excess energy to perform useful work in the load. The collector is then 
switched away from the load and back across the primary source, and another collection 
cycle is initiated. Iteration of the collection and discharge cycles provides power to the 
load. Additional collection and smoothing capacitances for smoothing the iterations and 
furnishing steady power to the load may be added as desired, The invention violates the 


closed circuit practice of powering loads, but does not violate the conservation of energy 
law, the second law of thermodynamics, or any of the other known laws of physics. 
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Figure 1A 


Figure 1a. Type circuit utilized for ramp-up charging of a capacitor without work, and separate discharge of the collected 
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Figure 18 


le pulse charging of a degenerative semiconductor collector without appreciable work, and 


Figure Ib. Type circuit for sir 
separate discharge of the collected energy in the load without substantial depletion of the primary source 


Use of Step-Charged Capacitor as the Collector 


Fulfilling our search for a special material with the extended electron gas relaxation time 
for the collector, a material alloy composed of 98% aluminum and 2% iron is tentatively 
suggested. However, production of this alloy is particularly difficult, so we are still 
researching for a solution that is more easily manufactured. 


Meanwhile, the necessity for using a special material for the collector has been bypassed 
by another procedure we have utilized. Rigorously one can use а normal capacitor as the 
collector, if one step-charges it in several hundred small incremental rectangular voltage 
steps (stair-step-charging). The proof that this can freely charge a capacitor with energy, 
without having to do appreciable work, is already known in the literature. You can charge 
the capacitor without entropy and essentially without drawing electron mass current, [Ref 
Ref 3, Ref 4 Ref 5] 


Actually we consider the capacitor to be charged by ли splacement current flow, 
which for circuitry purposes we consider to be Л -- a flow of pure potential (trapped 
EM energy) along a conductor or through the vacuum; i.e., under conditions where mass 
displacement current flow does not exist. [Ret 6, Ref 7] 


Massless Displacement Current Is Freely Available From Any Source 


The principle embodied in the invention is that one can extract all the free EM energy one 
wishes, from any electrical power source, as long as itis extracted via massless 
displacement current and not by electron mass flow current. [Ref 8] And one can freely 
collect this extracted energy from a source into an ordinary capacitor if one does it 
correctly, because one can charge the capacitor via massless displacement current without 
expending any appreciable work inside the source to dissipate its dipolar separation of 
charges. 


Every Electrical Source of Potential Is Already a Free Energy Source 


We thus advance a revolutionary concept: all present power systems already utilize fee 
energy source-antennas. However, the standard two-wire closed circuitry diabolically 
utilizes one-half the total free energy extracted by the source-antenna from the vacuum, to 
perform work inside the source-antenna to dissipate its dipolarity and hence to dissipate 
the source-antenna (ie. the receiver) itself 


The source already acts as a "dipolar antenna" to continually receive "scalar potential" 
current d£/dl (massless displacement current) from the vacuum. [Ref 9] Previously 
scientists and engineers have simply ignored this special massless EM energy influx. For 
load-free (i.e., mass-current-free) conditions, (4/41) is continually received from the 
vacuum Бу any dipole (i.e, by any dipolar source-as-an-antenna), and the flowing energy 
is continually exchanged back and forth between the vacuum and the dipole. 


This free energy exchange with the vacuum is also true of any two points in our circuit that. 
possess an open-circuit voltage or potential difference between them. Two such points act. 
as a dipole. Free energy dipolar antenna sources are everywhere; we just have to learn how 
to break the symmetry in their energy flux exchange with the vacuum, collect some of the 
freely flowing influx, and distribute that collected excess energy to an isolated load to 
separately power it. 


In other words, we simply have to implement circuitry that operates analogous to the 
standard heat pump cycle. 


WHY PRESENT SYSTEMS HAVE COP < 1.0 
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Figure 2. Why present electrical power systems have underunity operational efficiency. 


Conventional 2-Wire Closed Circuit Operation 


In the conventional 2-wire system a load is added to the source-antenna, allowing 
circulation of electron current in a closed circuit through the load and then through the 
ground return line back to and through the dipolar source-antenna. The only useful reasons 
for this "closed circulation” of the electrons are (1) itis simple, easy, habitual, and 
accepted, (2) all our components, instruments, and methodologies are developed in 
accordance with this usage, (3) one uses the electrons as a working material fluidto 
receive, transport, and discharge excess EM energy, and (4) forcing the electrons back 
through the back emf re/oads the spent electrons again with excess EM energy in the form 
of little ¥#'s (excess trapped energy density) upon each recycled electron. 


Some of the excess collected upon the electrons is expended in the load as useful work, 
but one half of the total is expended in driving the spent (without excess 7#Consequently 
all conventional 2-wire circuits, which return 2/7 external electron-flow current loops back 
through the source, are always underunity devices, as is shown in Figure 2. Eerily these 
conventional sources are already free energy devices, which are unwittingly attached to 
circuitry specifically designed to utilize part of their freely received energy to deplete or 
destroy themselves, i.e., they are already open systems receiving free energy from the 
vacuum, but they are hooked up and designed in a suicidal manner so as to use at least half 
of that freely extracted energy to re-close the system and shut off the influx of free energy. 
Since at least some of the remaining half of the energy is lost in inefficiencies, frictional 
losses, etc., less than half the total free energy goes to the load. So there is always less 
useful work being done in the load than the destructive work being done inside the free- 
energy source-antenna to destroy it. 


Operational Efficiency 


We define operational efficiency Alpha as the average power expended in the load to 
power it, divided by the average power expended inside the source to dissipate its 
dipolarity. If Alpha < 1, one has to externally furnish energy to do restorative work upon 
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the source to replace or offset that amount of destruction being done inside the source, if 
one wishes the source to continue to operate as an energy-receiving antenna. If Alpha > 1, 
then if the additional losses are minimal, the device can conceivably run itself while 
furnishing some energy to a load to produce useful work. 


We Must Excise the Suicidal Closed Circuit To Achieve Overunity 


There is no mysticism in the overunity electrical device. The device is an open system that 
extracts excess energy from the vacuum, collects it, and transports it to the load to 
separately power the load. It is simply analogous to the standard heat pump cycle. It is also 
directly analogous to presently operating overunity systems such as windmills, 
waterwheels, solar cell arrays, and hydraulic turbines in a dam installation. All that we 
have done is to eliminate or dramatically reduce the standard cancerous mistake in 
conventional electrical power systems wherein much of the excess energy freely extracted 
from the vacuum by the already-overunity electrical source is then utilized to destroy the 
source's energy reception ability! 


As we stated, in the conventional electrical device and circuitry, more destructive work is 
always done inside the source than is done usefully in the external load. Hence the. 
conventional operational efficiency is always underunity 


Legitimate Overunity Systems Comply With Well-Known 
Requirements 


There are many alternative and well-known permissible free energy systems that operate at 
overunity operational efficiency: solar cells, windmills, hydraulic turbines, heat pumps, 
and water wheels, to name a few. All of these are open systems, receiving an influx of free 
energy from a natural energy flow, and collecting and gating some of that energy to be 
dissipated in a load to do useful work. All of them are permissible overunity devices, since 
(1) they are open systems, (2) they constantly receive a free energy influx from an external 
source, (3) they extract and collect some of this energy without dissipation, (4) they 
dissipate this collected energy in a load, and (5) the discharge process is totally separated 
and isolated from the "collection-from-the-source" process. 


No Legitimate Overunity System Is Intentionally Made Self- 
Destructive 


Not a single one of these open overunity systems foolishly uses part of its freely extracted 
and collected energy to re-close the system and shut off its influx of free energy flow! 
What engineer would build a solar array such that, the moment the current started to flow, 
it powered a shutter arrangement to gradually close and shield off the solar array from the 
sun? Who would build a windmill so that, whenever the angled-blade assembly rotated in 
the wind to furnish power, a gearing feedback assembly also slowly caused the individual 
blades to rotate into a position parallel to the wind, thus stopping the windmill? 


Yet this is precisely what the conventional electrical power system does with its external 
circuit. It deliberately utilizes half of the freely extracted energy to re-close the system and 
shut off the free energy flow between the vacuum and the source-antenna, by destroying 
the receiver-antenna! 


However, this "suicide circuit" practice is guaranteed to keep the power meter on your 
home or business, and to keep the meter on the gas pump for fueling your automobile. 
Perhaps one may be forgiven for suspecting that, at the deepest levels of financial control, 


this may be the real purpose in seeing that the existing interpretation of classical EM stays 
"as is.” 


All Electrical Power Sources Are Already Free Energy Receiving 
Antennas 


All conventional electrical power systems already contain fully functional free energy 
Systems in their source component. Each conventionally designed system is, however, 
deliberately suicidal, since part of the system's own energy is utilized to work against itself 
and destroy itself. This is primarily due to the preoccupation of engineers with power and 
work. They do not consider the source as an energy source, but as a power source, Power 
being the time-rate of performing work, and work being the dissipation of energy, they are 
thus naturally conditioned to think of the "dissipation of the source” as its natural 
functioning 


In fact, hardly a single one of them is aware that EM energy itself is a free-flowing 
process. Only a finite collector possesses a finite collection of EM energy. In nature, the 
potential gradients of all dipoles are already rivers of free-flowing EM energy exchange 
with those dipoles, where the energy density is freely furnished and is essentially free for 
the taking, It is mind-boggling that we have all been conditioned to extract this free energy 
furnished by nature and the creator, but to always utilize half of the extracted energy to 
destroy the receiver-antenna and thus strangle the flow! 


In our work, we simply have excised this "self-destructive" cancer and reworked the 
circuitry so that only a minimal amount of the freely extracted energy is utilized for 
internal destruction of the source-antenna, 


Thermodynamics and Open Overunity Systems Not In Equilibrium 


In our approach we have an open system during every collection cycle, with an external 
source of energy and a continual energy influx. We have deliberately broken the local 
mmetry of the system's energy exchange with the vacuum, by spatially and temporally 
parating the energy collection and energy discharge phases. Overunity operational 
efficiency is permissible for such a system without violation of any of the laws of nature. 
Some of the influx of excess energy from the vacuum into the dipolar source antenna is 
transported without loss to the collector and collected. The collected energy in the 
collector is then separately discharged through the load, without any of it being discharged 
back inside the source-antenna. Note that we have broken local energy flow equilibrium 
but not global energy flow equilibrium, 


The second law of thermodynamics, e.g., does not even apply to such an open system not 
in equilibrium. Classical thermodynamics cannot even compute the entropy of an open 
system not in thermodynamic equilibrium, as is well-known to thermodynamicists. [Ref 


10] 


What classical thermodynamics does have to say, is that such an open system must contain 
excess energy when compared to the closed system in equilibrium, because the closed 
system in equilibrium is in the maximum entropy condition. [Ref 11] Global conservation 
of energy is not violated, just as it is not violated in a windmill or in a heat pump, which 
are similar open systems. Local conservation of energy (which applies only to a closed. 
system or to a system in total equilibrium) does not apply because the system is open and. 
not in equilibrium. 


Permissible Electrical Overunity Is Not Perpetual Motion 


Ап open system out of equilibrium need not conform to (1) the local (closed system, 
equilibrium conditions) conservation of energy nor to (2) the second law of 
thermodynamics (which assumes equilibrium conditions). It must and does conform to the 
global conservation of energy, just as does a waterwheel or windmill. We strongly stress 
that the overunity electrical device is not a "perpetuum mobile." [Ref 12] The electrical 
operations and systems we propose are perfectly permissible by the known laws of physics 
and do not violate any of them. We propose a permissible series of overunity electrical 
systems. 


The Heat Pump Analogy 


In one way of viewing it, all we have done is utilize the potential as a more modem type of 
quantum mechanical fluid having hidden bidirectional flowing EM energy. [Ref 13], Ref 
14, Ref 15, Ref 16] QM already certifies that the potentials, not the force fields, are the 
primary causes of all EM phenomena. Contrary to classical EM theory, the force fields are 
effects in, on, and of the charged particles themselves. Consequently, if the potentials are 
the primary causes of all EM phenomena, then for free energy to perform work (free 
causes to collect and generate desired effects) we must turn to the potentials, 


We have utilized a hookup and switching arrangement so that energy-free collection is 
totally separated from collected energy discharge in the load. In short, we have done what 
а normal heat pump does, when it uses the air with its thermal energy as a working energy- 
containing fluid. Consequently, overunity operational efficiency of analogous electrical 
devices is perfectly permissible, and not prohibited by the known laws of physics. 


An Electrical Power Source Is a Dipolar Antenna For Free Reception 


of Energy 


An electrical power source is in fact only a dipolar antenna for reception of potential 
(hidden bidirectional Whittaker/Ziolkowski waves). All the current you run back through 
the back emf of the source, to perform dissipative work inside it, is something you yourself 
are doing to the source. It is not a priori a characteristic of the source! 


Ifno work is done inside the source's internal bipolar separation of charges (i.e. if no 
electron or ion current is forced back up from the ground return line against the source- 
antenna's potential and therefore against its back emf), then the dipolar source-antenna will 
last essentially forever, or until something corrodes or breaks mechanically. 


The flow exchange of energy between the vacuum and the dipolar source-antenna is freely 
driven by all the charges of the universe, in accordance with Puthof?'s cosmological 
feedback loop. [Ref 17 


Massless Displacement Current 


Technically one is using massless displacement current to charge the capacitor, rather than 
electron mass flow current. It is real energy flow nonetheless; just in work-free, 
dissipation-free form. As is well-known, one plate of a capacitor already charges the other 
plate by just this very massless displacement current, transporting real EM energy across 
the gap between the plates in the process. The electrons themselves do not cross the gap. 
Displacement current is already well-known to be "free" energy transport without any 
dissipation as power and work, By drawing massless displacement current only from the 
source-antenna instead of electron flow current, you can draw work-free, dissipation-free 
energy as long as you wish, as often as you wish, and as much as you wish, without ever 


dissipating the source-antenna. You just have to collect it onto some trapped electrons or 
other charges, such as in a capacitor’ plates, then switch the collected energy (charged 
capacitor) separately across a load, in a separate discharge circuit, to discharge through the 
load as work. 


The real trick is to prevent the electrons in the circuit from moving and providing mass 
"energy dissipation" current inside the source during the collection process. In the original 
paper, we explained that this could be done by using as a collector a degenerate 
semiconductor material, with extended electron gas relaxation time. In this paper we have 
explained how this can be done by step-charging an ordinary capacitor as a collector, We 
have also included specific references proving (both experimentally and theoretically) that 
this is correct, With the requirement for special materials removed, there is no reason that a 
competent researcher cannot develop a step-charged capacitor device to prove it 
experimentally for himself or herself. 


Requirement: Proof of Principle and Independent Test and 
Certification 


My associates and I are proceeding as rapidly as possible toward full-up "proof-of- 
principle" circuits for open release and certification or falsification by the scientific 
community and engineers at large. Soon we also expect to release to other researchers 
information on the kinds of new electrical phenomenology one meets in true overunity 
electrical devices. These are not in the textbook, at least with respect to electrical power 
systems. We give some indication of these phenomena below: 


New Circuit Phenomena Must Be Mastered 


One meets unusual electrical phenomena in attempting to perform overunity electrical 
operations. For overunity, a priori one must "slip excess potential" through the circuit 
essentially without losses. That is, one must deliberately pass massless displacement 
currents through the circuit and at least through some of its components, 


s in particular exhibit unusual phenomena, to say the least, 
potential is introduced into and through all their internal components inside 
modern semiconductors. An ordinary MOSFET, e.g., may have 25,000 separate internal 
components. It is as if Someone crammed the entire electronic parts store inside it. Simple 
switches these semiconductors are not, when exposed to appreciable massless 
displacement current, 


When one "slips in" some pure potential, by SWZ decomposition one has also slipped in 
some bidirectional EM pump waves. The nonlinear semiconductor materials will function 
as phase conjugate mirrors when suitably pumped, including at non-optical frequencies. 
Consequently pumped phase conjugate replicas, self-targeting, formation of quantum 
potentials, and modular variable effects sometimes begin to evidence. We will address and 
explain some of these effects in a future paper. For now, we simply state that they occur, 
and there is a host of extra phenomenology the experimenter may encounter. 


However, an iron rule for the experimenter is that, for odd circuit behavior, first exhaust all 
"normal" causes before turning to the extraordinary causes. One will save oneself a great 
deal of grief by applying this Occam's razor. 


Also in deliberately utilizing displacement current, one is actually employing an expanded, 
higher topology EM with additional degrees of freedom, similar to that pointed out by 
Barrett. [Ref 18] Consequently one encounters a host of additional higher topology EM 


phenomenology. In particular one encounters nonlinear optical (NLO) functioning of the 
semiconductors at any and all frequencies, not just in optical bands. 


Overunity Electrical Devices Are Permissible By The Laws of Physics 


‘The overunity electrical energy system is permissible by the laws of physics and is not in 
any manner perpetual motion. It simply extracts excess EM energy from an ubiquitous 
source, through a dipole as a receiver, and collects that excess energy, conducts it to the 
load, and separately dissipates it in the load to power the load, without using any of the 
collected energy to perform work inside the source to dissipate the source-antenna. It is 
directly analogous to a heat pump, which is well-known to perform at overunity 
operational efficiency under nominal conditions. 


In Conclusion 


Primarily my associates and I believe we have corrected an ubiquitous error made in 
present power systems that prevents these systems from realizing their already-inherent 
overunity operational efficiency. We also firmly believe that the permissible electrical 
overunity device is an idea whose time has finally come. 
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9, 1993. The paper was also published in Magnets, 7(5), pp. 4-26 (1993); in 
Explore!, 4(3/4), pp. 112-126 (1993), and in several other media. 

2. For proof that you can charge an ordinary capacitor almost without entropy, see 1. 
Fundaun, С. Reese, and Н. Н. Soonpaa, "Charging a Capacitor," American Journal 
of Physics, 60(11), pp. 1047-1048 (1992). A capacitor can be step-charged in small 
steps to dramatically reduce the entropy required to charge it. In the limit, a 
theoretically perfect capacitor can be fully charged without any electrical current or 
work at all, i.e., you can simply transport the excess energy density (the potential 
gradient) of the open circuit voltage of the source to the collector, and couple that V 
ito the electrons trapped in the capacitor plates, without electric current from or 
through the source. 

3. M. G. Calkin and D. Kiang, "Entropy Change and Reversil 
of Physies, 51(1), pp. 78-79 (1983). 
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5. V. K. Gupta, Gauri Shanker, and N.K. Sharma, "Reversibility and Step Processes: 
‘An Experiment for the Undergraduate Laboratory," American Journal of Physics, 
52(10), pp. 945-947 (1984), 

6. In most texts the treatment of displacement current is far from adequate. A better 
treatment than most is given by John D. Krauss, Electromagnetics, Fourth Edition, 
McGraw-Hill, New York, pp. 437-439, 547-549 (1992). Additional useful insight 
can be gained from David J. Griffiths, Introduction To Electrodynamics, Second 
Edition, Prentice-Hall, Englewood Cliffs, New Jersey, pp. 304-308 (1989), 
Problem 7.51 on p. 335 is also of direct interest, as is particularly the comment by 
Griffiths below the problem. Additional insight can be gained from David Halliday 
and Robert Resnick, with assistance by John Merrill, Fundamentals of Physics, 
Extended Third Edition (1988), John Wiley & Sons, New York, vol. 2, Article 37- 
4: Displacement Current, pp. 836-837, 839-841. The standard notion is to (1) retain 
the continuity of current, thus modifying and salvaging Ampere's law, (2) the 
displacement current is non-physical, i.e., it does not involve the transfer of 
charged mass, (3) focus primarily upon magnetostatics as to the results achievable 
by the displacement current, (4) retain the notion of Pas E, a force field, thereby 


lity," American Journal 


focusing the notion of displacement current upon the change of the E field without 
the flow of charged mass, and (5) retain the confusion between electrical charge 
and charged mass that is inherent in the terms "charge", "current", ete. On p. 836 
Halliday and Resnick point out that the displacement current is not derived per se, 
but is a "fit" based upon symmetry arguments, and it must stand or fall simply on 
whether or not its predictions agree with experiment. On the same page the 
displacement current is taken to be a linear function of d8/dt. For flow along a 
circuit where there is no electron mass current, it seems appropriate to replace d# 
/dt by d#/dl. It is also strongly indicated that one should clearly distinguish 
between charged mass current flow and the flow of massless charge, which is the 
approach we have taken. 


A final indication of the way conventional scientists tend to regard displacement 
current is given by Martin A. Plonus, Applied Electromagnetics, McGraw-Hill, 
New York, pp. 446-448 (1978). Here Plonus uses the prevailing notion of the E. 
field being altered by the flow of massless displacement current. As can be seen, 
the displacement current is relegated almost to a curiosity of capacitors, and not 
really too essential except just to "balance the books" and retain Ampere's current 
continuity. 


We now wish to point out something very subtle but very rigorous. CEM 
erroneously uses E = -¥ to equate a mass-free potential gradient with a mass 
containing force field. This "E-field" only exists at a point when there is a point- 
coulomb of electrical charged mass at the point. The real version of this equation 
should be E == -[(¥#)eq)/iql, where Yis the potential gradient coupled directly to 
the charged point-mass at the point, q is the number of coulombs of charged mass 
at the point, q/lq| is one coulomb of charged mass, and E now is properly the force 
оп and of each coulomb of the collected charged mass at the point. 


Viewed in this manner, one can now see that the E field may be altered by flow of 
additional charged mass q, or by flow of massless additional 93, or both. This is 
now in agreement with the manner in which it is approached in CEM, but more 
rigorous. Essentially it states we may increase the total "charge" (potential) at a 
point by either (1) moving in additional charged masses by use of a conventional 
current, or (2) moving in additional massless charge (potential) without any 
additional change in mass, or (3) a combination of the above. 


However, let us apply this to a single charged particle or to a fixed number of them. 
No one seems to have noticed that the notion of altering the E-field of the collected 
point- charges at a point via method #2 , i.e. by a flow of massless displacement 
current onto the fundamental charged particles themselves, a priori requires the 
electrical charge of each fundamental particle to change. Hence it falsifies the 
notion of quantization of charge. 


Also, no one seems to have noticed the electric power implications: if it is known 
that one can charge a capacitor purely by displacement current, then one can charge. 
up the capacitor with energy, without any dissipation of the source, because only 
charged mass current through the back emf of the source does that. So one can then 
disconnect the charged capacitor and separately connect it in a closed circuit with a 
load, to discharge through the load and furnish free work in the load (free in the 
sense than no dissipation of the primary source occurred in either the collection of 
the energy or in discharge of the collected energy through the load as useful work) 
Free energy, overunity electrical devices, etc. should then be readily apparent and 
permissible, from the known nature of displacement current and capacitors alone. 


7. Maxwell assumed a material ether, which was assumed to be a thin material fluid 
filling all space. Hence force (which must have mass as a component due to its 
definition Е == d(mvy/dt) could be modeled as existing in the Maxwellian ether, for 
there was already thin matter present everywhere. Hence in Maxwell's EM the 
incorrect notion resulted that force fields existed in the vacuum. Oliver Heaviside 
continued this erroneous assumption, since in fact he hated the potentials, regarded 
them as mystical, and stated that they should be "...murdered from the theory." 
Also, electricity was thought to be a similar thin material fluid. So the material 
electric fluid could and did flow through the fluid vacuum also, giving the notion of 
the material electric flux density for D. Consequently, the units of D are coulombs 
(charged mass rate of flow) per square meter. Rigorously, that material D flux 
exists only on and of charged mass that moves; it cannot and does not exist in 
vacuum. Only potentials and potential gradients exist in vacuum, However, after 
Maxwell's formation of his theory, the Michelson-Morley experiment destroyed the 
‘material ether (not the ether per se, but its material nature), So electricians then 
simply proclaimed that they were no longer using the material ether, and that such 
did not exist! Not a single Maxwell/Heaviside equation was changed. The material 
ether is still very much assumed in classical EM (CEM) theory, and so the theory is 
accordingly very seriously flawed. Since CEM also has no adequate definition for 
either electric charge or the scalar potential, the problem is confounded, 


To clarify this problem, one must separate the notion of electric charge from the 
notion of mass. The electrical charge of a charged mass is the virtual photon Пих 
exchange between the surrounding vacuum and that mass. Since a virtual photon 
flux is just a scalar potential, the electron's massless electrical charge is simply its 
scalar potential. It can now be seen that, if we forcibly remove the notion of "mass" 
from D in the vacuum, or in a charged material medium where the charged masses 
cannot move, then the "material electric flux concept" portion of D turns into df 
‘dt, a change in the nonmaterial electric flux. However, D is a vector and hence has 
a "net Пих" spatial directional aspect which d/dt alone does not possess. It follows 
that the value of d#/dt at a spatial point actually represents the result of change of 
the value of at that point, as a function of time. Thus a directional operator must. 
first be invoked upon £at the point, to provide a direction for the spatial #-current 
after the d/dt operator is invoked. The appropriate operator to give directionality to 
#is V, so that D in vacuum or in an electron-current-free charged medium becomes 
a function of didt(-@#). Conventionally, the use in the literature of E = -P$ 
immediately provides that d/dt(-¥#) at a point results in dE/dt, or the time rate of 
change of the E-field at that point. If no distinction is made between charged mass 
current flow and massless charge current flow, this would be true in either vacuum 
or material media. However, we wish to specifically distinguish between massive 
displacement current and massless displacement current. So we point out that the 
increase dE/dt in the magnitude of the E-field at, on, and of a charged particle at a 
point, can be due to either (1) the flow of mass current to build up the number of 
point coulombs at that given point, where each coulomb has a fixed massless 
charge (potential), or (2) the flow of massless current d/dt (-#) so as to alter the 
value of Sat that point, evidenced by a fixed number of coulombs of charged 
particles, each of which has altered its individual potential and therefore its 
individual massless electrical charge. 


So what "flows" when the charged masses are frozen or absent is simply a current 
of scalar potential, resulting in a change of the potential upon fixed point charges of 
48/4. This is what crosses between the plates of a capacitor, e.g., which is where 
the notion of "displacement current" originated in the first place. (See, e.g., 
Halliday and Resnick, 1988, ibid., p. 836, Sample Problem 1, for expression of the 
displacement current as d¥/dt, neglecting constants of proportionality). This is also 


what flows when one connects multiple open circuit pairs of conductors to a 
source. 


It remains to examine Maxwell's equation Y.D = py. If mass displacement current 
cannot flow, then there exists no divergence of the mass current portion of D. 
However, massless displacement current can still flow, and there can exist 
divergence of that component. There are now three aspects to that equation: (1) the 
case in the vacuum, where there exists no physical p and hence no p, as such 
because of the absence of mass, (2) the case in a material medium, which is the 
normal case already treated in the standard equation and need not be further. 
addressed, and (3) the case in a material medium where, nonetheless, physical 
charged masses such as electrons cannot move, but massless charge currents may 
still move. Only cases 1 and 3 need to be addressed, and they have the same. 
treatment. 


We address the one dimensional case, which is sufficient for circuit current flow 
considerations. First we replace D with (D# + Dp), where the first term is the 
‘massless displacement current and the second term is the massive displacement 
current. In other words, we account separately for charged mass flow and for 
massless charge flow. Similarly, we express p, as two components, one massive 
and one massless, so that p, = d/dl(@ + пь). For case 1 and case 3 we make m, = 0 
and D; = 0. For those cases, we have Y.D = 9. Dj = d£/dl (since current along a 
wire is a one-dimensional flow). We specifically note that $, Dg, ¥.Dg, and 42/01 
are not necessarily conserved quantities, since #is mathematically decomposed into 
bidirectional EM waves, and is hence a freely flowing process. When symmetry is 
broken so that equilibrium conditions no longer exist, one or more of these 
quantities will not be locally conserved. 


What has actually been done here is to open the classical EM model to the free 
exchange of massless EM energy that is always ongoing between any charged 
particle's mass and the vacuum. We then account separately for the flow of the 
energy exchange (of the massless charge flow) and the flow of the physical 
receiver/transmitters (i.e., for charged mass flow). Our switching arrangement to 
separate the collection and discharge cycles constitutes a permissible "Maxwell's 
Demon" which breaks symmetry, hence breaks equilibrium and opens the system 
as required. Since such a system can continually receive a free influx of energy 
from its external source, such a system can permissibly exhibit overunity 
operational efficiency without violating the laws of physics. 


8. Displacement current is already known to be lossless transport of energy without 
entropy, i.e., without work. For a typical confirmation see Jed Z. Buchwald, From 
Maxwell to Microphysics, University of Chicago Press, Chicago and London, p. 44 
(1985). Quoting: "...no energy transformation into heat occurs for displacement 
currents." 

9. We strongly stress again that the scalar potential may be mathematically 
decomposed into a harmonic series of hidden bidirectional EM wave pairs. Each 
wave pair consists of an ordinary EM wave together with its superposed phase 
conjugate replica wave. Thus internally the scalar potential gradient across a source 
represents a bidirectional exchange of EM wave energy with the surrounding 
vacuum. See notes 13, 14, 15, and 16 below for references confirming the 
decomposition of the "fixed" potential into a dynamic flow process and energy 
exchange process. 

10. For confirmation see Robert Bruce Lindsay and Henry Margenau, Foundations of 
Physics, Dover Publications, New York, pp. 283-287 (1963). See particularly p. 
283, which emphasizes that a "field of force" at any point is actually defined only 
for the case when a unit mass is present at that point. See p. 17 on the limitations of 


a "natural law"; p. 213 and 215 for limitation of thermodynamic analysis to 
equilibrium states; and see p. 216 for definition of entropy. See p. 217 for the fact 
that the entropy for non-equilibrium conditions cannot be computed, and the 
entropy of a system not in equilibrium must be less than the entropy of the system 
in equilibrium, i.e., for a system to depart from equilibrium conditions, its entropy 
must decrease. Therefore its energy must increase. Thus the energy of an open 
system not in equilibrium must always be greater than the energy of the same 
system when it is closed and in equilibrium, since the equilibrium state is ће state 
of maximum entropy 

11. Lindsay and Margenau, ibid., p. 217. 

12. The basic notion in the perpetual motion conundrum is that somehow a closed 
system in thermodynamic equilibrium could perpetually provide external energy to 
а load outside the system. Such a notion is an oxymoron; if the system is closed, no 
energy can escape or enter, hence the system could not furnish energy externally to 
power a load or even just to radiate away. My associates and I have not in any 
‘manner proposed such a system or entertained the notion that such might exist. But 
it is well-known that open systems not in thermodynamic equilibrium can freely 
extract energy from their environment and furnish energy to power a load, and that 
is precisely what we have proposed 

13.G. J. Stoney, "XLVIII. On a Supposed Proof of a Theorem in Wave-motion, To the 
Editors of the Philosophical Magazine," Philosophical Magazine, 5(43), pp. 368- 
373 (1897). 

14.E. T. Whittaker, "On the Partial Differential Equations of Mathematical Physics," 
Mathematische Annalen, vol. 57, pp. 333-355 (1903). Whittaker mathematically 
decomposes the scalar potential into a bidirectional series of EM wave pairs in a 
harmonic sequence. Each wave pair consists of the wave and its phase conjugate. 
(We have pointed out elsewhere that such a wave pair is a standing 
electrogravitational wave and a standing wave in the curvature of local space-time). 
To see that all classical EM can be replaced by interference of two such scalar 
potentials (i.e., by the interference of their hidden multi-wave sets), see E. T. 
Whittaker, "On an Expression of the Electromagnetic Field Due to Electrons by 
Means of Two Scalar Potential Functions," Proceedings of the London 
Mathematical Society, Series 2, vol. 1, pp. 367-372 (1904). 

15 Richard W. Ziolkowski, "Localized Transmission of Electromagnetic Energy," 
Physical Review A, 39, p. 2005 (1989). For related material, see Richard W. 
Ziolkowski, "Exact Solutions of the Wave Equation With Complex Source 
Locations," Journal of Mathematical Physics, 26, pp. 861-863 (1985). See also 
Michael K. Tippett and Richard Ziolkowski, "A Bidirectional Wave 
Transformation of the Cold Plasma Equations," Journal of Mathematical Physics, 
32(2), pp. 488-492 (1991), 

16.C. W. Наше, "A DC Voltage is Equivalent to Two Traveling Waves on a Lossless, 
Nonuniform Transmission Line,” IEEE Microwave and Guided Wave Letters, 3, 
рр. 82-84 (1993). 

17.H. E. Puthoff, "Source of Vacuum Electromagnetic Zero-point Energy," Physical 
Review A, 40(9), pp. 4857-4862 (1989). Presents PuthofT' self-regenerating 
cosmological feedback cycle for the source of the vacuum EM zero-point energy. 


Our comment: Over any macroscopic range, the vacuum fluctuations (¥#'s) of the 
ZPE sum to a vector zero translational resultant. The individual ZPE components 
(P's), however, аге still present and active, and their energies are present as well 
That vector zero can thus be considered to be a gradient-free potential, or the 
vacuum potential, since it contains enormously dense, trapped EM energy. So the 
vacuum potential -- pure space-time (ST) itself -- contains enormously dense EM 
energy. 


One can then apply the Stoney/Whittaker/Ziolkowski (SWZ) methodology to 
decompose this powerful vacuum potential, i.e., the vacuum, and in fact space-time 
(ST) itself, into an incredibly dense flux of EM energy. Space-time is revealed to 
be an incredibly powerful electrostatic scalar potential. The electrical charge 
(potential) of a charged particle is а small potential gradient in the ST potential, 

ie. it is a slight alteration of the local ST potential. Via Puthoff’ self-regenerative 
feedback cycle, the energy flowing in this potential is being exchanged between the 
local source and all the charges everywhere in the universe. This "potential 
gradient" or electrical charge itself can be decomposed via the SWZ approach, and 
becomes a bidirectional EM wave pair exchange of excess EM energy between the 
vacuum/ST and the charged particle's mass. The potential gradient between the 
ends of a dipole have similar decompositions, with the additional characteristic that. 
the negatively charged end of the dipole receives the forward-time waves from the 
SWZ wave pairs, and the positively charged end receives the time-reversed waves. 


Our final comment is that Cole and Puthoff have rigorously shown that, in theory, 
the vacuum EM energy can indeed be extracted. See Daniel C. Cole, and Harold E. 
Puthoff, "Extracting Energy and Heat from the Vacuum," Physical Review E, 
48(2), pp. 1562-1565 (1993), 


18, T. W. Barrett, "Tesla's Nonlinear Oscillator-Shuttle-Circuit (OSC) Theory," 
Annales de la Fondation Louis de Broglie, 16(1), pp. 23-41 (1991). Barrett shows 
that a higher topology EM model (¢.g., EM expressed in quaternions) allows 
shuttling and storage of potentials in circuits, and also allows additional EM 
functioning of a circuit that a conventional EM analysis cannot reveal. As an 
example, one may meet optical functioning without the presence of optical 
materials 


Quantum Teleportation 
--- “Six Author Scheme” 
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LEGEND: 


= filled black dot (like scalar product) in original text 
Greek letter Ө for the Scalar Electrostatic Potential field 
Greek letter Nabla (upside down triangle) 

= Absolute value of x (only positive) 
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uf = microFarad 


PRACTICAL OVERUNITY ELECTRICAL DEVICES 


(C) T.E. Bearden 
May 13, 1994 


Introduction 


Recently, my associates and I have filed a patent application on what we believe will at long last reveal the mechanisms for practical 
overunity electrical devices. It is my purpose in this paper to provide additional information augmenting my former two papers, (1) 
"The Final Secret of Free Energy,” Feb. 1993, and (2) "Additional Information on the Final Secret of Free Energy.” Feb. 1994. In this 
present paper, with the permission of my colleagues, release the gist of our work on separation of electrical charge into two coupled 
‘components O(m), where Oe represents the massless charge of the charged particle or mass, ® represents the fact that it is coupled 
or trying to couple to the special mass that makes up charged particles [i.e., the special kind of mass that will couple to the virtual 
photon flux density that is represented by the symbol Ø], and m represents the inert mass component of the charged mass. Since not 
all masses will couple with Oe, we indicate the type of mass that will couple with it, as em. Thus a charged mass is composed of (Ø 
еее) which we consolidate to (0) (т). 


Charge Is Not Quantized 


Ал interesting immediate result is that the massless charge of a fundamental charged particle is not quantized; it changes as 
a function of the background potential in which it is embedded. So it is discretized as a function of the background potential (ie. of 
the virtual photon Пих exchange between И and the surrounding vacuum). Otherwise, e.g., there could be no VO created on any 
charged particle q. and hence no E-field, and hence electrons would not move in our present circuits. Since they do move in our 
circuits, charge is not quantized. 


Electrical Current Has Two Components 


The first key to understanding free energy electrical and magnetic machines is to realize that electrical current actually 
consists of two currents coupled together. Our treatment of an electric charge as a coupled system ()@(m) also means that electron 
current = da/at is comprised of two coupled components {(d@/dt)@ (dm/t)]. This follows from simply invoking the operator didt: i 
e., d/d[(O)@(m)] = (dO /dOe(dm/dt) which is the same as [(dO/dte)e(edm/do)]. The component (80/409 is the known but not 
well understood massless displacement current, while the component ®(dm/di) is the mass displacement current, and the coupling 
operator & means "coupled to" or “trying to couple to”. The coupling operator represents a real physical operation: the exchange of 
virtual photons between the vacuum potential and the charged mass. Any potential Oe is considered to be a potential that is 
superposed upon the ambient vacuum potential Ө, , to provide a potential (9.40 0%. The ambient vacuum potential does not 
disappear merely because we add another potential to it 


Confusion In Present Electrical Physics 


We point out that, in physics books of note, the overt coupling effect is essentially unknown or ignored because physics presently has 
not defined either the scalar potential or the electrical charge. The conventional theory simply uses an "inert" expression dØ/dt to 
represent the displacement current (and another inert expression q Гог a charged mass), and most theoreticians are uncomfortable even 
with that. The displacement current is also confused with force by equating the displacement current 4/8! to ЕЛИ. In turn, this 
means that 0/4. is confused with mass, hence with dm/dt, which latter is also a component of dg/dt. m is always an \interal 
component of force, as is known in foundations of physics but this fact continues to remain completely oblivious to the electricians 
[Good electrical theorists do admit that there is no force in the vacuum; and that the force associated with the E-field is evidenced 


only in the interacting mass. However, they continue to maintain the E-field (force per point-coulomb of charged mass) in the 
vacuum, when there are no point-coulombs of charged mass there! 


Mass Is an Internal Component of Force 


It is easy to show that mass is always а component of force: We will simply define force precisely. We first insist that no equation 
can be used as a definition: an equation simply states that the magnitude of one of its sides and the magnitude of the other side are 
‘equal. (The length of a board and the length of a human may be equal, but writing that as an equation has absolutely nothing to do 
with the definition of either a board or a human). So we will insist that any true definition must be an identity 


We define force F as F=d/di(mv), whereupon mass is a component of force a priori. It follows that, if we define the E-field E as the 
force per coulomb, we are defining it as the force existing at a point and having a point-coulomb of charged mass as one of its major 
‘components. We may accurately now define E as E -[(VO)8(q)/fa]. where the absolute value symbol in the denominator is 
essential, q/lq] being one point-coulomb. [We leave as an exercise for the reader the further reduction of this definition by treating q 
as ө(0өп)] 


At any rate, with the new and correct definition of the E-field, one can see that the flow of displacement current (40/40 upon a 
collector such as a rigid capacitor, containing a fixed change @ (т), will result in the formation of an excess V e upon those 
restrained charges in the capacitor plate, so that there is created an (V G)e(q)/]. Since the conventional theory considers the 
antigradient of the potential as an E-field, then one can now see the exact mechanism that creates this E-field that grows upon the 
capacitor (across its plates) as it charges. In fact, the q/[ cannot change in a capacitor if its plates and dielectric are immovable. 

| in that case, the 00 portion of the rapped @(q) changes, producing the (V @)@ change. Since the (V @)@ component is 
coupled to the mass component of the fixed өд as (0+7 Oem, then an E-field is created and exists as E=-((V O)@(q)Val 


Instea 


An Ideal Capacitor Is an Electron Current Blocker 


We point out that, if the capacitor's components are ideal, completely rigid, and do not physically move, then the capacitor is a "edm/ 
di blocker." If the charges really were frozen in place, then the potential would flow across the plates at the speed of light, via the flow 
of excess massless displacement current dØ/dt®. In that case, an ammeter would not show the classical "exponential fall-off" of the 
current with time: the electron current dq/dt would occur as a single-point Dirac delta function at t=0, and would be zero thereafter. 
And no electrons would be able to move in zero time. The voltage would show an instantaneous adjustment to the charged value with 
а single step-function, and the capacitor would charge up fully. instantly, with no work (energy loss) whatsoever being done. And this 
ccharge-up of the capacitor would not dissipate in the slightest the source furnishing the voltage: there would be no electron current da/ 
dt through the back EMF of the source, hence no work inside it to deplete its separation of charges. 


Problems With Ordinary Capacitors 


However, most ordinary capacitors are much more than just an ideal capacitor. The plates move, the dielectric moves, ete. due to the 
forces created upon them by the E-fields created upon the trapped charges in them. The spatial translation of the resulting force 
moving the plates constitutes work; i.e., it dissipates some of the flowing dO/dt energy. Each movement of the plates and/or dielectric 
carries with it all its internally trapped charges. The movement of those charges constitutes a substantial longitudinal electron current 
dafdt, when compared to the longitudinal "drift" electron current in normal circuits. [Electrons spend most of their time moving 
radially in a wire, not down it.] This "moving plate and its transported charges" make an electron current, which pumps the inert 
electrons in the ground retur line back through the back EMF of the source, depleting the source. Consequently, the ordinary 
capacitor will simply release as much energy as work (to move the plates and dielectric) as it stored. Hence, it will also produce 
dissipation of the source via the amount of energy stored in the capacitor. You still get "free energy" stored in the capacitor, but also 
dissipate the source by an equal amount. 


Rigidized Capacitors Must Be Used 


Only rigidized capacitive collectors are useful in free energy devices. Such capacitors are in fact actually available, e.g., as calibration 
standards, but they are extremely expensive ($400 to $2,000 or so each, for a capacitance reaching about 1 uf). 


So, capacitive type collectors must be rigidized, if used in overunity circuitry. Even so, in a single integrated circuit, although one 
collects free energy, one will use half of what was collected to dissipate the source. Not all the remaining half will be discharged 


through the load; some will be discharged in other circuit and component losses. Hence, there will always be less work done in the. 
load than is done in the source to kill it, by a conventional two wire single closed circuit. In my second referenced paper (Feb.94) 1 
included precise proof that this is true. One must use energy collection and shuttling between two isolated circuits, and the load 
discharge current must not pass back through the primary source of potential 


We have previously provided precisely how to utilize capacitive collectors in our two referenced papers. We point out here that the 
capacitors must be calibration standard capacitors, or specially made rigidized capacitors. 


It Does Not Require Electron Current to Charge An Ideal Capacitor 


For the benefit of the skeptic. this is already proven. We simply list references (2) and point out the equation that represents the 
energy К in a charged capacitor. Here we have К = (СУ). I is totally the displacement current 

Adie flowing (from a higher potential) onto the charging plate that produces the higher potential Ø on that charging plate, and 
hence a V between the two plates, one of them (the “ground” sid) being held at a constant potential. The mass displacement current 
component dm/dt of the electron current Фу has nothing whatsoever to do with energy accumulation: it has only to do with the 
dissipation of energy that is happening simultaneously in all losses and loads in the circuit loop. 


We reiterate that most ordinary capacitors have terrible internal movement, and accomplish as much energy dissipation as they do 
‘energy collection by permitting da/dt and work performed upon the plates and dielectric to move them. The standard two-wire circuit 
also guarantees that all such da/dt current “through” the capacitor is passed back through the source against its back EMF, doing an 
‘equal amount of work in the source to dissipate its separation of charges and "destroy" the source. 


An ideal capacitor does not pass dq/dt, but only massless displacement current as theorized by Maxwell to save current continuity in a 
circuit containing a capacitor, and hence to save Ampere's current law. That is, an ideal capacitor is a @dm/dt blocking device. 
However, the capacitors utilized in normal circuits are not ideal capacitors at all. By allowing the plates to move, electron current dg/ 
dt is created on both sides of the capacitor. Otherwise there would not be a ground return dq/dt, but only a ground retum dØ/dt®. 
This dO/dte would not and does not push electrons back up through the source against its back ЕМЕ; else the ground side of the 
source, which is engaged in continuous dØ/dt® exchanges with the vacuum, would produce destructive amperage dØ/di® in the 
battery or potentialized source, against its back ЕМЕ, while it was simply sitting on the shelf. In fact, a flow of dØ/dt® continually 
runs from the vacuum to the positive terminal, then through the inside of the battery to the negative terminal, and thence back to the 
surrounding vacuum. Also, the incoming flow from the vacuum "splits" at the positive terminal, where one branch flows inside the 
source to the negative terminal, and the other branch flows through the external circuit to the ground return line, and thence to 
negative terminal and back to the vacuum. In the external circuit, the dØ/dt® hooks to free electrons and moves them as ordinary dq/ 
dt. In the intemal circuit inside the source, the electrons are restrained, hence they only move when their restraint is overcome. 


Displacement Current d@/dt Is Real 


In recent years, SQUID detectors have been utilized to detect the magnetic field created between the plates (at right angles) by the 
displacement current d@/dt between the plates, providing strong evidence that displacement current is physically real. The best proof 
that it is real is a charge blocking device, two isolated circuits using energy collection and shuttling, and overunity powering of loads 
in the secondary circuit, 


A Problem With Ammeters and Measurement of dØ/dt 


Note that an ammeter cannot differentiate between displacement current d@/dt@ and normal current da/dt. In the ammeter, the sample 
Өлө will couple to free electrons, producing a normal dq/dt inside the ammeter. The driving of this da/dt through a precision 
resistance, e.g., is measured and the instrument is calibrated to show the dg/dt amperes flowing. One of the major needs of free energy 
researchers is the development of a good current meter that will differentiate between dO/die and da/dt, and measure each one. Short 
of using а mass spectrometer to differentiate the mass current. @dm/dt, and comparison of those mass current measurements with an 
ammeter’s measurements of the "current" da/dt, and calculating the dO/dte from that, I presently know of no way to precisely and 
simply measure and separate the two current components. I have been thinking of utilizing a multi-channel sampling meter set 
arrangement, where one channel uses a @dm/dt blocking device such as the Fogal semiconductor in this respect, but have not yet 
developed the complete concept. 


Better Soluti 


А Charge Blocking Device 
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А better solution than the capacitor or capacitive collector is the use of a special rigid solid state "charge blocking device", such as a 
Fogal semiconductor, to enable the current separation into two components, blocking of the mass flow component, and passage of the 
massless displacement current component. /n overunit electrical devices, it is massless displacement current dØ/d® that must be 
separately passed down the primary circuit and collected in ће collector as an E-field or ап H-field. This provides "ree" energy that 
has been extracted from the vacuum, via ће potential difference between the terminals of the source antenna, and collected and. 
stored in the appropriate field, without work. The collected free energy may then be transferred to the isolated load circuit by a Variety 
of means, for separate discharge through the load without return of da/dt through the source. 


‘The Fogal Semiconductor Meets the Charge-Blocking Requirements 


Fogal’s marvelous semiconductor blocks passage of electrons into its output terminal, but passes displacement current 40/4 into it. 
‘The semiconductor is powered by (receives) normal electron current and excess d@/dt®, but outputs pure massless displacement 
current dO fate. A charge blocker that passes dO/dt@ is ideal for our overunity mechanisms, enabling them to be readily obtained as 
we shall shortly see. 


Energy, Flow, Finite Amount of Energy, and Collectors 


We accent that the flow of energy in an electrical circuit is purely by means of the massless displacement current component (40/4) 
ө. The flow of the mass component @(dm/dt) represents the "flow of work" (energy dissipation) in the circuit. Power is rigorously 
the time rate of doing work, and electron current dq/dt is a part of power. It has nothing whatsoever to do with the time rate at which 
energy is transported without loss; instead, power represents the rate at which energy "leaks" or is "lost" during its transport. 


All measurement is work, not energy. Energy cannot be measured, even in theory, a priori. Energy is also a flow process, and never a 
finite amount in one location. A specific differential of energy flow may exist on a specific finite collector. However, it only 
represents a certain constant differential amount of energy flow compared to the universal vacuum energy flow or some other flow 
reference point. It is like a whirlpool in the river. Energy is like the flowing water, and an "amount" of energy is like the amount of 
water in the collecting whirlpool form (between its input flow and its output flow) at any time. Obviously, energy (ordering) forms 
‘can come and go; the water flow itself remains. Any "magnitude of energy” is always a "trapped" amount of energy in a 

"collector" (form). 


Decoupling Current Components and Utilizing dO/dt. 
‘The two components of electron current da/dt can be decoupled, by blocking the @dm/dt component while allowing the dØ/dt® 
displacement current to continue to flow. In our first paper, we pointed out one way: utilizing a special degenerate semiconductor 
material whose electron gas relaxation time is extended, providing a finite time during which the material serves as a charge (ie. а 
charged particle) blocking device, while passing the flow of potential (the d®/dt@ massless displacement current component) and 
restraining the mass displacement current component @dm/dt. With the advent of Fogal's semiconductor, the process becomes much 
easier to obtain and utilize in practical machines and circuits. 


In our second paper, we pointed out a second way: utilize an ordinary capacitor and ramp-up step-charging. We found, however, that 
in most ordinary capacitors, the capacitive aspect is defeated by the sloppy movement of the plates and dielectric, converting 40/19 
into dq/dt. Only a few very carefully selected capacitors are sufficiently rigid and can provide overunity. One must use rigidized 
calibration standard capacitors for the ramp-charging by series steps method to be successful. With ordinary capacitors, however, one 
сап readily demonstrate that the efficiency can approach 1.0 rather than 0.50 as expected. 


Overunity Secrets: Charge Blocking, Collection, Shuttling, and 
Two Isolated Circuits 


‘The charge (actually charged mass) blocking approach provides a massless, free flow of vacuum EM energy that can be directed to a 
collector (capacitive or inductive) where it can be stored in either an E-field or a B-field. This stored energy can then be transferred to 
an isolated load circuit whose electrons (and hence their @dm/dt mass displacement current) are free to flow as dq/dt. In the isolated 
load circuit, then, the two components (Нету again couple to form i = daft = [(40/d)e(dm/dt)], powering the load. AI 
work in an electrical circuit is due to the mass displacement current #dm/dt component: the massless displacement current (80/49 
is a flow of pure energy transport without los, as is well-known. (For example, see Reference 4) 


‘Therefore, the first major free energy secret is simply to block the "working" component @dm/dt of the current da/dt while allowing 
the excess “lossless energy flow" component dØ/dt® to flow to collectors to produce either free E-field or free B-field thereupon. 
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The second major secret is to transfer the collected excess free energy (via energy shuttling) to a second, isolated, load circuit, where 
the energy is discharged through the load in the conventional fashion (i.e., such that the two current components are coupled, and 
electron current i = dq/dt occurs through the load). The second circuit must be isolated from the original collection circuit, so that 
попе of the load electron current ФЙ passes back through the original source, against its back EMF. 


Should the grounds be the same between the load circuit and the collection circuit so that load electron current is returned through the 
back EMF of the primary source, then exactly as much excess work will be done inside the source to dissipate its separation of 
charges as was done in the external load to furnish useful work and in the external losses. In that case, overunity is destroyed, because 
опе is using one-half the excess free energy to destroy the source faster, while the remaining half is distributed among all external 
loads and losses. Since there are always some external losses besides the load, then the ratio of load power to source dissipation power 
is always less than unity in a conventional closed-loop circuit containing both load and source. Hence the necessity for utilizing two 
isolated circuits: one where energy is collected freely from the source, and one where energy із dissipated as work in the load without 
dissipative work in the source, and energy shuttling between them. 


A Simple Open-Loop Overunity Device 
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Figure 1. Use cf Charge Barrier Device to Achieve Overunity in @ Shuttle Circuit 


Figure 1 shows a very simple but very powerfully amplified overunity device, using an AC charge blocking semiconductor (CBS) 
(such as a Fogal semiconductor). The gist of the circuit is that an AC source furnishes AC current dq/dt to the CBS, which uses some 
of the power to power itself, but then blocks the @dm/dt portion of the da/dt input current, passing only the massless displacement 
current component (10/01) into its output circuit. The (d@/dte) output of the CBS is fed through the primary winding of a 
transformer, in this case a step-up transformer. The "current gain" of the CBS will depend upon (1) the load connected to it, and (2) 
the ability of the CBS to continue to block the increasing E-field on its trapped charges, as more free energy flow (d@/dte) is drawn. 
through it by the load. Thus the load and the CBS must be matched within the operational ability of the CBS, so that the CBS does not 
fail catastrophically 


In the primary winding of the transformer, the (dØ/dt®) displacement current produces a magnetic field H, storing the excess flowing 


————— oT] 


energy in that field. This is а normal magnetic field; all magnetic fields are produced by the (4@/dte) component of the current 
anyway. This magnetic field, as it changes, couples to the secondary winding, producing a normal magnetic field H therein by normal 
means. In the secondary circuit, electrons are not restrained by a CBS. Hence ће (d@/dt@) induced in the circuit on the secondary 
side couples to the unrestrained electrons, producing normal electron current dq/dt, and driving it through the load to power it. Note 
that energy is conserved across the primary and the secondary; however, dissipative power and work (energy loss rate and energy 
Joss) are not conserved, because a free flow of lossless excess energy in the form of displacement current is flowing from the vacuum 
through the source antenna, thence to the CBS, through it to the primary of the transformer and into the primary magnetic field, 
through it to the secondary magnetic field, through it into the (d@/dt@) induced in the secondary circuit and coupled to the electrons, 
through the resulting da/dt into the load, where the scattering of photons as heat dissipates the free flowing energy in the displacement. 
current 0/® component flowing through the load as a component of dq/dt = (d@/dt@)@( dm/dt) = (40/40® (аа). 


Free "Power" Amplification 


If one places an ammeter in the output from ће CBS, between it and the primary winding of the step-up transformer, one will read the 
(40/440) as normal dg/dt in the ammeter itself. If one calculates the "free power" (i.e. the rate of energy dissipation) that is going 
into the transformer primary using this as the "current," one will show that energy and "power" are conserved between primary and 
secondary of the transformer. However, the actual dissipative power going into the primary side is zero or, in real circuits 
vanishingly small. Consequently, the device has a very high variable power gain that depends upon the rate of energy draw and 
dissipation of the load on the secondary side. If one adds more load, one draws more dq/dt current on the secondary side, hence more 
excess dO/dte displacement current on the primary side. The overall "power amplification” is limited by the ability of the 
transformer to handle the condary and the ability of the CBS to withstand the pressure of the internal charge barrier. 
This device can be easily 


The Negative Resistor: A Close-Looped "CBS and Shuttle" System 
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Figure 2. Use of Charge Barrier Device in a Shuttle Circuit With Controlled 
Feedback, to Achieve a True Negative Resistor. 


Figure 2 shows the close-looping of the device shown in Figure 1, in such manner that, once stable operation is underway and the load 
and input stabilized, the ordinary power supply for the CBS can be switched out of the circuit. In this case, the circuit operates as a 
self-powered overunity device; ie., as a negative resistor 


A normal resistor receives an ordered energy flow from its external circuit and scatters this energy as work out to the vacuum. Le, it 
receives i = (O+VO)/dt@(dmidt) (scatters the excess (VO)/dt@ component (i.e. of the dq/dt passing into it from the high potential 
side) by radiating it away to the surrounding vacuum as scattered photons (heat) and outputs пеп (no excess (70)® component) 
electron current dq/dt into the ground side. 


A negative resistor does exactly the opposite: it accepts inert incoming electrons from its “ground” side, also accepts incoming 
(converging) d0/dt@ energy from the vacuum as virtual photons being absorbed upon these inert electrons so that a ТӨӨ is added to 
the electron current, creating an excited, excess energy-camying i = (O4 VO )/dte(dm/do). and passes this excited current out of its 
high side and out into the external circuit to power the circuit. In other words, the negative resistor becomes a self-contained free 
power source, once brought up to stable operation. 


In Figure 1, all that needs to be done is simply to extract some of the secondary power and feed it back to create the power input. 
consumed by the CBS and the other normal components of the primary circuit side of the transformer. 


Multitaps can be added to the secondary side, to provide varying voltage power supplies for loads requiring different voltages. 
Energy is conserved in the device, because it always functions as an open circuit, receiving excess energy from an external source (the 
surrounding vacuum, in its virtual photon exchange with the charges in the system). It is far from thermodynamic equilibrium, and 
classical thermodynamics (including the second law) does not apply. 

It is simply а continuous free power supply: it is a negative resistor. 

Far more complicated units can be designed and produced. The basic point is that this type of overunity power supply is continuous 
and self- powered, driven by the violent exchange of energy from the vacuum, and simply collecting and gating some of that energy to 
the load to power the load, 


Conclusion 


With this third paper, we complete the triad of papers we set out to write а little over a year ago. With the availability of charge barrier 
devices such as the Fogal semiconductor, together with the collection, shuttling, and use of free dO/dt@ flowing energy, the Age oj 
Free, Clean, Electrical Energy bas finally dawned. 


Let us use it wisely, and for the betterment of humankind, not for its destruction. 
[Support of portions of this research by A.D.A.. is gratefully acknowledged 
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Foreword 


This paper contains the real secret of tapping the vacuum energy very simply, using almost any 
source of potential (battery, electrostatic generator a la Swiss electrostatic device (the 
Testatika), elevated wire wire/250 V/m in the earth/ionosphere potential, etc). The objective is 
for the moderately technical reader to understand how to build and understand not only a single 
device, but also hundreds of different kinds of them. While it is quite simple, the "magic 
principle” contained in this paper only took me some 30 years to discover. 


The precise definitions necessary to understand the free energy rationale are included. Also 
included are some very simple pseudo equations for the process. Do not underestimate these 
simple pseudo equations -- they tell the tale that's needed. 


Also, there has been little or no time to "dress up" the paper. It's simply written down very 
informally, to get the necessary points across. 


Nearly everything fundamental that we've been taught about EM energy is wrong or incomplete. 
Even the definition of energy in physics is wrong! Let me summarize a few of the things that are 
wrong with the classical electromagnetics (CEM) model as follows: 


СЕМ is still utilizing a model based on a material ether. Although the Michelson-Morley 
experiment destroyed the material ether assumption in 1887, the classical EM model has never 
been corrected. It also contains no definition of charge, and no definition of potential. In many 
cases, algorithms to calculate a magnitude are boldfacedly and erroneously advanced as 
"definitions." CEM still prescribes the force fields as the causes of all EM phenomena: it has 
been known since 1959 that forces are effects and not causes, that EM force fields exist only in 
and on the charged particles of mass in the physical system, and that the potentials are the 
primary causes of EM phenomena. The lack of definitive definitions of mass and force in 
mechanics is carried over into EM theory; there is no adequate definition of EM force or of EM 
mass. The magnitude of the electrical charge on an electron is not quantized. Instead, itis 
discretized, being a function of the magnitude of the virtual photon flux (VPF) exchange 
between the vacuum and the charged particle. When the charged particle is placed in a 
potential that differs from ambient, then the magnitude of the VPF -- and hence the magnitude 
of the electric charge on the electron -- is altered. The CEM assumption of an "empty vacuum" 
is totally falsified by modern quantum mechanics. The CEM notion that EM force fields and 
force field waves exist in vacuum is totally false. Only potentials and potential gradients exist in 
the vacuum. EM waves in vacuum are not force field waves as CEM prescribes; instead, they 
are oscillations of potentials and potential gradients. Potentials have a bidirectional EM wave- 
pair structure, where the bidirectional wave pairs are phaselocked in a harmonic series. In each 
wave pair, photons and antiphotons are continually coupling (into spin-2 gravitons) and 
decoupling. This is where gravitation and electromagnetics are unified. The CEM notion that 
singular EM forces exist in either matter or the vacuum is false; Newton's third law requires that 
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all forces exist in oppositive pairs. Not a single one of the equations universally taught as 
"Maxwell's equations” ever appeared in any book or paper by James Clerk Maxwell; instead, 
they are Oliver Heaviside's equations. Maxwell's actual theory was written in quaternions, which 
is a complete system of mathematics. The Heaviside/Gibbs vector version 


(1) has a lower topology, 
(2) is not a complete system of mathematics, and 

(3) actually captured only a subset of Maxwell's actual theory. 
Tensor theory does not recapture that which was lost. 


There are even more errors in СЕМ, but these should suffice to make the point: Classical 
electromagnetics theory is seriously flawed, with archaic foundations, riddled with errors, and it 
should be completely redone. Until this revamping of CEM is accomplished, the present model 
solidly blocks free energy, antigravity, a unified physical field theory, and a unified theory of 
mind and matter interaction. 


A second paper this year will detail the exact long-term causative mechanism for cancer and 
leukemia, and the exact mechanism for essentially 100% cure of terminal tumors in laboratory 
animals, demonstrated by the Priore team in France in the late 1960s and early 1970s. The 
same mechanism can be used to cure AIDS. 


Throughout the world, humankind is suffering. In the poor populations of the world, early death 
is the norm, as is frequent famine. One third of the human race goes to bed hungry each night. 
Protein starvation of children is common. One third of the human race is infected with worms. 
Many other diseases ravage the far-flung poor peoples of the world. They have little or no 
industries. They have no abundant electrical power. They have little education, and little modern 
knowledge. They have little or no medical treatment. In short, they are born without hope; live in 
misery, filth, disease, and poverty, and die without dignity. 


Meanwhile, the factories, cities, and enclaves of the "developed and developing” worlds belch 
forth fumes, toxic and hazardous wastes, and pollutants. They also spew forth weaponry which 
for one reason or another is used to arm the poorer nations, for use in destroying themselves 
and their impoverished neighbors. Warfare, terror, banditry, despotism, and all the four 
horsemen of the Apocalypse are truly loosed in the earth. 


We simply must do better than that. And we сал do better than that! But to do better, we've got 
to make the basics available to impoverished nations, cheaply and easily. Primary among their 
needs are energy and medical treatment. Given those, populations can be stabilized, people 
educated, development begun, and the living standard drastically elevated. 


So that is the immediate goal. In this paper, | am freely giving away what required me an 
arduous 30 years of my life to discover. Shortly we will also detail the new methodology for a 
new therapeutic science, hopefully to cure the diseases that ravage humanity. 


God willing, this paper will trigger a thousand, or even ten thousand, scientists and engineers to 
develop overunity energy devices. If so, shortly we can rid our biosphere of noxious automobile 
and factory exhausts, radioactive nuclear wastes, and massive oil spills. We can remove many 
of the hydrocarbon combustion pollutants from the air, stop acid rain and the destruction of our 
forests, and stop the steady rise of carbon monoxide in our air. If that truly tends toward a 
"Greenhouse" effect, then we can halt that effect as well. 


The Creator has always given us bountiful free electrical energy, everywhere, easily and readily 
for the simple taking. It has only been our own blindness and folly that have prevented us from 
seeing and using this free energy bounty. 

So here is the final secret of abundant, free electrical energy. Please use the knowledge well 
and see that its benefits also accrue to those impoverished ones who need it so desperately. 
Remember the adage, "Inasmuch as you have done it to these little ones. 


This is for those little ones. You are our brothers and sisters. We want you to live. And we want 
you to have a better quality of life, not just bare existence. We care. 


Tom Bearden 
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Some Definitions 
The Quantum Mechanical Vacuum: First we need some definitions. We start by assuming the 
quantum mechanical vacuum. Empty "spacetime" is filled with an incredibly intense flux of 


virtual particles. It is a plenum, not an emptiness. We shall be interested only in the fantastic flux 
of virtual photons, for we are discussing electromagnetics. 


Energy and Potential: Energy is any ordering, either static or dynamic, in the virtual particle 
flux of vacuum. EM energyis any ordering, either static or dynamic, in the virtual photon flux 
(УРЕ) of vacuum. That is, for a particular kind of "field" energy, we simply choose the so-called 
quantum particle of that field, and consider only that kind of virtual particle flux. 


Potentialis any ordering, either static or dynamic, in the virtual particle flux of vacuum. Hey! 
That's exactly the same definition as energy. Quite correct. Energy and potential are identically 
the same. Neither is presently defined correctly in physics. 


Energy is normally defined as "Energy is the capacity to do work." That's totally false. Energy 
has the capacity to do work, because work is correctly defined as the dissipation (disordering; 
scattering) of energy (order). The scattering of energy is work. It is not energy! l.e., energy is not 
definable as its own scattering! 


Look at it this way: A man Aas the capacity to catch fish. That is true, but it is not a definition, 
since a definition must in some sense be an identity. You cannot say that a man js the capacity 
to catch fish! That may be a submitted definition, all right, but itis false. Similarly, energy has 
the capacity to do work; that is one of its attributes. But energy /S the ordering in the VPF (we 
are referring from now on primarily only to EM). 


Scalar and Vector Potentials: The scalar potentials any static (with respect to the external 
observer) ordering in the VPF of vacuum. The vector potentia/is any dynamic (with respect to 
the external observer) ordering in the VPF of vacuum. We shall be interested in the electrostatic 
scalar potential. So itis a static ordering ~ a stationary template -- in the УРЕ of vacuum, much 
as a whirlpool is a stationary ordering (template, form) in the rushing flow of a river. 


The Scalar Potential Has An Internal Structure 


The Structure of the Scalar Potential: According to rigorous proofs by Whittakers and 
Ziolkowski,: any scalar potential can be mathematically decomposed into a harmonic series of 
bidirectional wave pairs. Figure 1 shows this Whittaker/Ziolkowski (WZ) structure. In each pair, 
the forward-time wave is going in one direction, and its phase conjugate (time-reversed) replica 
wave is going in the other. According to the so-called distortion correction theorem: of nonlinear 
phase conjugate optics, this PCR wave must precisely superpose spatially with its partner wave 
in the pair. The two waves are in-phase spatially, but 180 degrees out of phase in time. The 
wave is made of photons, and the antiwave (PCR wave) is made of antiphotons. It follows that, 
as wave and antiwave pass through each other, the photons and antiphotons are coupling and 
uncoupling with each other, because the antiphoton is a PCR photon, and PCR's precisely 
superpose spatially with their partner. A photon or antiphoton has wave characteristics, because 
it has a frequency; if the wave aspects are perfectly ordered and perfectly correlated, then so 
are the photon's particle aspects. 


A Potential Is An Ordering Across the Universe: So we have -- astoundingly -- perfect VPF 
inner ordering infolded in the electrostatic scalar potential! We also have perfect wave/antiwave 
ordering infolded in there. When you collect a simple set of charges on a small ball or in a 
region, the scalar EM potential from that set of charges reaches across the universe. In it you 
have an infinite harmonic series of phase-locked time-forward EM waves going out from the 
charges to all distant points of the entire universe. And you have an infinite harmonic series of 
phase-locked time-reversed EM waves coming from all points of the universe, back to the 
“collected charges” source. 


A Potential Is A River of Energy: The point is, you have established a mighty, hidden, 2-way 
river of energy between that collection of charges and every other point in the universe. There is 
infinite energy in each of those infolded waves and antiwaves. But in a localized region, the 
energy density in each wave is finite. Since in finite circuits the potential interacts with a 
localized set of mass, we shall be concerned with the /oca/ energy density (joulesicoulomb) of 
the potential. 


But forget the conventional myth of visualizing the potential as pushing a unit charge in from 
infinity "against the force field” -- there (577 any force field in the vacuum, as is well-known in 
quantum mechanics. Also, Newton's third law requires all forces to occur in pairs -- each pair 
consisting of a force and its 3rd law reaction force. From that viewpoint alone, there is no such 
thing as an EM forcefield or force field wave in the vacuum. There are just gradients of the 
vacuum potential present in the vacuum. In the vacuum, an EM wave is actually a wave of the 
phase locked gradients of the electrostatic scalar potential and of the magnetostatic scalar 
potential. And each such gradient wave is simultaneously accompanied by its phase conjugate 
gradient wave, because of Newton's third law. 


‘Newton's third law requires forces to occur in pairs of equal but antiparallel forces. 


Both wave and antiwave co-exist simultaneously in the vacuum EM wave.s Therefore it's a 
stress potential wave, not a force field wave. It's more like an electromagnetic sound wave,s and 
so it is a longitudinal wave, not a transverse wave. In the EM vacuum wave's interaction with 
matter (the so-called "photon" interaction), the wave normally half interacts with the electron 
shells of the atom, giving translation forces, while the anti-wave half interacts with the atomic 
nucleus, giving the Newtonian 3rd law reaction (recoil) forces (waves). The EM wave in vacuum 
is an electrogravitational wave. 


Energy Is Internally Infinite and Unlimited: A static potential -- which is identically excess 
energy -- is internally dynamic and infinite. Energy is internally infinite and unlimited! But it has a 


finite energy density in a local region of spacetime. Since energy interacts with matter locally, 
we shall be concerned with the /оса/ energy density (joules per coulomb). 


A Principle of Great Importance: The only way you can have a "chunk" or finite amount of 
energy to dissipate in a circuit as work is to first have a potential's local energy density interact 
with a local finite mass collector. The normal interacting mass collector is the free electrons (the 
free electron gas) in the circuit. You can have, e.g., (joules/coulomb x coulomb); (joules/gram x 
grams); (joules/ms х ms); etc. 


Voltage, Force, Potential Gradients, Loads, and Work: Now let's look at circuitry aspects. 
Conventionally they are a mess. Voltage is "essentially" defined as the "drop in potential." In 
other words, it's the dissipation (disordering) of a "finite amount" of potential gradient. But the 
only way you can get a “finite amount" of infinite energy/potential gradient is by first interacting 
the potential gradients internal, finite, excess energy density with a finite "collector" mass. E.g., 
(joules/coulomb available for collection) x (coulombs collecting) = excess joules collected on the 
interacting coulombs, available for dissipation. 


So voltage is really the dissipation of a finite collection of excess EM energy/potential gradient. 
The dissipation of potential or of its gradient is not potential! You cannot logically define either 
potential or energy as is own dissipation! 


We presently use the notion of "voltage" in two completely contradictory ways in electrical 
physics. Here's how we got the confusion: We take a potential gradient (which has a local 
energy density), and we "collect" it across some charged masses in a locality -- usually the free 
electrons in the free electron gas in our circuitry. That is, we express the finite energy density of 
the potential gradient (before collection onto charges) in the local region in terms of energy per 
coulomb. The potential gradient actually is a change to the ambient potential, and so it contains 
an excess energy density (the magnitude may be either positive or negative). We then collect 
this potential (actually this potential density) on a certain number of coulombs, which places tiny 
litle gradients of potential across (coupled to) each free electron. The local excess energy 
density of the potential gradient multiplied by the amount of collecting mass gives the amount of 
excess energy collected (on the interacting charges/coulombs). On each collecting particle, that 
little gradient, together with the coupling particle, constitutes a tiny force. F is not just equal to 
ma (non relativistic case); instead, F = (ma), where (mass x acceleration) is considered as a 
unitary, inseparable thing. So that little potentialized electron (that little EM force) moves itself 
around the circuit. In the load (scatterer), the little potentialized electron (the little force) is 
subjected to jerks and accelerations, thus radiating energy (shucking its gradient). Since this is 
done in all directions in the scatterer (load), that gets rid of the gradient, reducing the “litle 
force" (potentialized electron) to zero because the little potential gradient is lost due to radiation. 


Collecting And Dissipating Energy 


Energy Dissipation and Collection: Without further ado, we consider the scalar potential's 
local energy density in terms of joules per coulomb. That is, in a specific glob of charges (i.e., in 
finite circuits), the amount of energy collected from a potential gradient onto the finite number of 
charges receiving/collecting it, is equal to the number of joules of energy per coulomb that is in 
the potential gradient, times the number of coulombs collecting (receiving) the potential 
gradient. The current is the activated (potentialized) coulombs per second that dissipate their 
potential gradients during that second. The current multiplied by the time the current flows gives 
the activated coulombs that dissipated their activation (potentialization) during that flow time. 
Dissipating, activated coulombs multiplied by the excess energy collected per activated 
coulomb gives the energy dissipated (the work or scattering done) in the load. 


We define collection as the connection of a potential gradient (a source) to the charged masses 
in a circuit element (the element is called the collector), which for a finite delay time does not 
allow its potentialized free electrons to move as current. In the collector, during this delay time 
these trapped electrons are "activated" by potential gradients being coupled to them. 


Technically, that delay time in the collector is known as relaxation time, in the case of the free 
electron даз (in a wire or in a circuit element). A collector then is a circuit element that has a 
usable, finite relaxation time. During that relaxation time, the trapped electrons are potentialized 
without movement as current; each collecting/receiving free electron gets a litle gradient across 
it, but no current yet flows. In other words, during this finite relaxation time (collection time), we 
extract potential from the source, but no current. Thus we extract energy (potential), but no 
power (which is voltage x amperage). During the relaxation time, we extract from the source 
only a flow of VPF, which is continually replaced in the source by the vacuum's violent УРЕ 
exchange with the source's bipolarity charges. We do not extract power from the battery/source 
during relaxation time, but we extract free energy density. That free energy density, coupling 
with a finite quantity of electrons, gives us a collected finite amount of energy. With that 
background, let's start again, and go through this in a useful "free energy" manner. 


The Electron Gas. We refer to the conventional model of the free electron gas in a wire.» 
‘Although the electrons in this gas actually move by quantum mechanical laws and not by 
classical laws, we shall simply be dealing with the "on the average" case. So we will speak of 
the electrons and their movement in a classical sense, rather than a quantum mechanical 
sense, as this will suffice very well for our purposes. 


When one connects a circuit to a source of potential gradient (say, to a battery), the first thing 
that happens nearly instantly is that the potential gradient races onto the coupling wire and 
heads down it at almost the speed of light. As it goes onto the wire, this gradient "couples" to 
the free electrons in the free electron gas. However, inside the wire, these electrons can hardly 
move down the wire at all; they can only "slip" once in a while, yielding a “drift” velocity of a 
fraction of a cm/sec.19 On the surface, things are just a litle bit different. Most of the "current" in 
a wire, as is well-known, moves along the surface, giving us the "skin" effect. [For that reason, 
many cables are stranded of finer wires, to provide more skin surface per cms of copper, and 
hence more current-carrying capability per cms of copper.] 


So, initially, little gradients of potential appear on and across each free electron, with а single 
little Уф on each electron, and coupled to it. The couplet of [Уфет], where me is the mass of the 
electron, constitutes a small AEs. [This is rigorous; the conventional EM notion that an E field 
exists in the vacuum is absurd, and it is well-known іп QM that no observable force field exists 
in the vacuum. As Feynman pointed out, only the potential for the force field exists in the 
vacuum,1 not the force field as such. Or as Lindsay and Margenau pointed out in their 
Foundations of Physics, one does not have an observable 


force except when observable mass is present]. We have stated it even stronger: Not only is 
F = ma, but Е = та (nonrelativistic сазе) 1 Since no observable mass exists in vacuum, then по 
observable F exists there either. 


Force, Coupled Gradients, and Electron Translation 


Electrons Coupled to a Potential Gradient Move Themselves, The point is, when activated 
by a "coupled potential gradient,” the activated electron moves itself until it loses its activation 
(its coupled potential gradient). 


Let me say that again, in a little more detail. Forget the standard notion that a force field such as 
the E-field causes electrons to move. Also forget the notion that the E-field is given by Е = -V. 
In foundations of physics, those equations are known to be incorrect for the vacuum. EM force 
fields are known (in QM foundations theory) to be effects, existing only in and on the charged 
particles, and not existing separately at ай, or in the vacuum at ай. Instead of E = -Vó, in the 
vacuum the correct equation would be something like this: Pe = -Уф. In this case, we have 
correctly stated that the potential gradient Ре provides the potential for producing an antiparallel 
E-field in and on a coupling/collecting charged mass, and the magnitude and direction of that 


potential gradient will be given by -Và, if and only if a charged mass particle is first introduced 
зо that it couples to Pe. 


At any rate, the activated/potentialized electron moves itself. The reason is that it constitutes a 
force. Force = (mass x acceleration) (non relativistic case). So the potentialized/activated 
electron is continuously accelerating. However, it is prevented from easily moving down the wire 
directly. To begin to do that, it essentially has to first move to the outer skin of the copper 
conductor. 


The Collector: We now consider a circuit element that we called a collector. (It could be a 
‘special coil made of special material, a capacitor with doped plates rather than simple 
conducting plates, or any one of a number of things). The objective is for the co/lectorto be 
made of special material so that it has a free electron gas whose electrons are momentarily not 
free to move as current (they continue to move violently around microscopically, but essentially 
with zero net macroscopic translation) for a finite delay (relaxation) time, while they are settling 
themselves upon the surface and preparing to move as current. Let's call the electrons МАТЕ 
(no net translation electrons) during that finite delay (relaxation time). During that "no-current" 
delay time, the NNTE electrons become potentialized/activated by the potential gradient 
impressed across the collector. So at the end of the NNT time, the NNTE electrons are 
potentialized, and each is of the form [Ут]. 


The Secret of Free Energy 


Two Circuits/Two Cycles: We are going to use two circuits and two cycles, as shown in Figure 
2: 


(1) We shall connect a collectorto a primary source of potential (to a battery) during the short 
time that current does not yet flow, but potential does. (In other words, during the relaxation time 
of the collector, we allow the VPF to flow onto the NNTE electrons of the collector and 
potentialize (activate) them, but do not yet allow the electrons themselves to flow as current, but 
only to move transversely in the wiring and collector.) This is cycle one of a 2-cycle process: 
This is collection of a specific amount of current-free potential gradient -- power-free energy -- 
off the potential-source (the battery) onto a collector. During the collection cycle/time, current 
does not and must not flow (we are discussing the ideal case). We are freely "charging ир" the 
collector as a secondary battery/source. 


(2) At the end of the collection (potentialization/activation) time/cycle in circuit one, the 
potentialized collector (the charged secondary source) is sharply switched away from its 
connection to the primary potential source (the battery), and at the same time itis instantly 
switched into a separate closed circuit with the load. This is important: In cycle two, the 
potentialized collector (with its finite amount of excess trapped EM energy) and the load are 
connected in a completely separate circuit, and one that is closed, with no connection at all to 
the original source of potential (in this case, to the battery). Specifically, this "load and 
potentialized collector" circuit is completely separate from the primary source; during cycle two 
the primary source (the battery) is not connected to anything. 


In other words, all we've taken from the primary source (the battery) is current-free, force-field- 
free potential gradient. So to speak, we've taken a "chunk of potential gradient" from the source, 
nothing else. You simply multiply the potential gradient's local energy density (the so-called 
"voltage", which is really excess joules per coulomb) by the number of coulombs of charge that 
is "activated" (that "collects" this voltage or excess joules/coulomb) in the collector. Specifically, 
we have not taken any power from the battery itself, and so we have not done any internal work 
inside the battery upon its internal resistance, by a "closed circuit electron flow" back into the 
battery. We have not permitted such a flow. 


Instead, we are using the activated collector as a temporary, secondary battery. We will utilize 
this secondary battery in a conventional manner to power the load, which will also Kill the 
secondary battery (dissipate its trapped EM energy). But that will nor affect the primary source. 
The primary source is never used to directly power the load. It is only used as an infinite source 
of potential gradient (i.e., as an infinite source of energy density). 


The Standard Power Extraction Circuit 


The Conventional Circuit: We digress momentarily: In the standard electrical method, the 
potential source (which is a bipolarity) is connected across the load. This connects both the 
external load and the internal resistance of the battery itself in series, as the "total circuit load.” 
Electrons then pour through the external load circuit and through the internal battery resistance, 
from the "electron rich" polarity of the source to its "electron poor" opposite polarity. The 
scattering of energy in the internal battery resistance is actually doing work to upset the 
chemistry that is maintaining the battery's charge separation (the bipolarity). In this manner, the 
source's separation of charges (which is the "gate" furnishing the potential/energy gradient) is 
being destroyed as the current flows, and this in turn destroys the source of the potential 
gradient. 


In other words, normally we, engineers, are trained to kill the bipolarity, which kills the potential 
source itself! Incredible as it may be, we, engineers and scientists, have been trained to utilize 
the free "trapped EM energy" furnished by nature through the source, to destroy the source of 
the energy/potential, with the same vigor as they power the external load! In fact, our teachers 
simply have never learned any other way to do it except this deliberately “self-destructive” 
manner! 


A Waterwheel Analogy 


Imagine, if you will, a waterwheel that powers a mill, with a sluice gate upstream in a river, that 
diverts some river water into the sluice carrying water to the wheel when the sluice gate is 
‘opened into the river. The diverted water flows down to the waterwheel, turning it, and the spent 
water is fed back into the river below the mill site. Now what fool would connect a pulley onto 
the waterwheel, with a rope running from the pulley to the sluice gate, so that when the wheel 
rotated, part of the rotational power also was utilized to close the sluice gate and shut off the 
water, stopping the waterwheel? If one did so, when the sluice gate was opened, the 
waterwheel would rotate only until the sluice gate was closed, shutting off the water. Then one 
would laboriously have to pay to reopen the sluice gate again, then again, then again. No self- 
respecting "waterwheel engineer" would do such an unthinkable, insane thing. But that's exactly 
what we engineers, electrical physicists, and scientists have been trained to do! We have no 
energy engineers or energy scientists at all; instead, we have all been power engineers and 
power scientists. We have all been energy source killers! In this paper, we shall try to do better, 
and rectify "one of the most remarkable and inexplicable aberrations of the scientific mind which 
has ever been recorded in history," as Tesla called the conventional electromagnetics.:s By 
being energy engineers, we shall only have to pay for our energy source once, and then we 
shall draw as much energy from it as we wish. 


External Load Power Is Free; Only The Power In The Source Costs 


Here's the magic secret of free electrical power: The power in the external load is absolutely 
free, and it always has been free.» In any load circuit, the only power you have to pay for, 
and have ever had to pay for, is the power you incorrectly use to kill your own primary 
source. The only power that "costs" more effortidollars is the power erroneously utilized inside 
the source to "close the gate" and kill the primary source. Your electric power company doesn't 
pay for any of the collected energy on your load circuits that is dissipated to power your house. 
Instead, the power company charges you for its own ignorance. It charges you for its insane use 


of its own freely extracted electrical energy to continually kill the bipolarity in each of its 
generators, thus continually killing the free electrical source of that generator’s energy.s 


In any electric circuit, we can continue to indefinitely power the external load indirectly 
from a source, so long as we are not so naive as to use any of the free energy we extract 
from the primary source to dissipate back inside the primary source itself and shut it off! 


‘And we can easily and freely multiply electrical potential. As an example, given a single good 
source of potential, a hundred radial wires can be connected to the source. The same potential 
will now appear at each of the ends of the hundred wires. A switcher/collector unit can then 
operate from each radial line's end, and power external loads, without "loading" the original 
primary source. This "cascading" can be continued indefinitely. A single power plant, e.g., can 
power the entire electrical grid of the United States. And a single automobile battery can power 
a large, agile, electric automobile at highway speeds, with sports car acceleration, with unlimited 
range, without "refueling," and with no noxious chemical exhaust. 


Obvious Impacts. 


Environmentalists should immediately see that the chemical pollution of the biosphere by 
mechanista and processes to obtain energy can be dramatically reduced, to almost negligible 
levels. There need be no huge oil tanker spills, for there need be no huge oil tankers. There 
need be no worrisome radioactive wastes from nuclear power plants, or abandoned hazardous 
nuclear plants when their е is finished, because there need be no nuclear power plants. There 
need be no noxious exhausts from jet airplanes (which are really what is diminishing the ozone 
layer and punching holes in it), automobiles, trucks, buses, innumerable coal-fired and oil-fired 
power plants, etc. 


The Electronic Smog Problem 


In fairness we point out that, as the usage of free electrical energy mushrooms, we will be 
dramatically increasing the low-level EM signal density of the environment, and that too is 
biologically detrimental. Although beyond the scope of this paper, that cumulative biological 
damage mechanism has also been uncovered by this author. A formal paper is presently in 
preparation for presentation in March 1993 at the annual meeting and conference of the 
Alabama Academy of Science. The paper will also present an entirely new definition of cancer, 
give its exact long-term cumulative mechanism, and give an exact, scientifically proven 
mechanism for eliminating cancer, leukemia, and other debilitating diseases such as AIDS. For 
our purposes here, we simply state that we understand the EM "electronic smog" biological 
damage mechanism, and how to go about developing a total counter for it. Eventually, we would 
see а small "counter unit" added to each power unit, alleviating the "electronic smog" problem 
and preventing biological damage. 


Only Dissipate Energy From a Collector, Not the Source 


Completion of the Collection Cycle: But to return to the completion of our collection cycle 
(cycle one). During collection, we have not extracted power from the source. That is vital We 
have not moved the gate through which our source is furnishing free energy. We have not 
diminished our primary source. From our previous definitions of potential, we have indeed 
extracted trapped energy from the primary source, because we placed its "local energy density" 
across a certain finite collector/mass, instead of extracting power (dissipating energy inside the 
source or battery to spoil its chemistry and deplete its charge separation). 


| Energy Is Free 


Here's the incredible truth. The entire universe is filled with mind boggling free energy 
everywhere, in the simplest of things. Simply scrape your feet on the carpet, and you will collect 
perhaps 2,000 "volts" on your body. At that time, hidden EM energy is flowing from every point 
in the universe to your body, and from your body back to every point in the universe. We know 
that all macroscopic matter is filled with stupendous amounts of electrical charge. So an 
incredible river of energy -- a great flux — is driving every single thing, from the smallest to the 
largest. Opening a gate to extract trapped EM energy is simple. Just collect a bit of charge, or 
scrape your feet hard, or comb your hair briskly. АЙ we have to do is not be stupid and close the 
gate once we've got it opened! 


God has been most kind. We have nothing but free energy everywhere. All energy is furnished 
to us freely! /t's our own blindness that has made us into energy source Killers. All we have to do 
is open our eyes to the truth of nature's incredible energy bounty. We must just freely collect 
that bountiful fruit from Nature's tree, instead of chopping down the tree and killing it. 


Dissipating The Collected Energy 


The Work Cycle: We focus again on cycle two. Shortly after the now-potentialized collector is 
‘connected to the load at the beginning of cycle 2 (the power cycle, or energy dissipation cycle, 
or work cycle), the potential gradient across the potentialized collector is connected 
(transferred) across the free electrons in the load circuit. We assume that the material of the 
collector and the switching time have been designed so that, shortly after switching to the 
loadinglwork cycle, the activated/potentialized free electrons in the electron gas in the collector 
reach the skin of the collector, and are free to move as current. 


So just after the beginning of cycle two, each of the free electrons in the load circuit now is 
potentialized and free to move down the wiring. Each potentialized (activated) electron has its 
‘own little individual potential gradient across it and coupled to it, due to the overall potential 
gradient from the collector. Remember, prior to coupling to charges, this potential gradient 
moves through the circuit at light speed. An EM potential gradient coupled to a charged mass 
constitutes an EM force field (excess trapped EM energy per coulomb, times the number of 
collecting coulombs). Now each litle free electron with its potential gradient forms a little E-field 
(force/charge), and that little E-field (force/charge) is free to move. That's all it takes to move 
(accelerate) the litle activated electron's mass through the load (the scatterer). We strongly 
stress that the potentialized/activated electron moves itself. t doesn't care whether or not the 
external battery is attached or not. It is its own little motorboat, with its own little engine driving it. 


As the little potentialized electrons reach the load (the scatterer), they bang and clang around in 
there erratically. That is, the "scatterer" (load) causes spurious accelerations ("scatterings") of 
these self-driven electrons. As is well-known, when a charge is accelerated, it radiates photons. 
What actually happens is that these little "jerked around" electrons shuck off their little potential 
gradients in the load (in the scatterer, or the "jerker-arounder") by emitting/radiating photons in 
all directions. Hence the heat that is produced in the load; the heat is just these scattered 
photons. The theory of calorimetry already states that all the excess energy (on the 
potentialized electrons) will be dissipated as this heat (scattered EM energy). 


When all the potentialized electrons have radiated away their potential gradients in the load 
(scatterer), they are no longer potentialized. The free electron gas is again "quiescent" and no 
longer potentialized/activated (again, we are talking about "on the average" from a classical 
viewpoint). 


Repetition and Review 


Notice What We've Done: We took some trapped EM energy density (a chunk of potential 
gradient, a "voltage" before current flows) from the source, by switching that potential gradient 
(energy density, which is joules per coulomb) onto a collector (containing a certain number of 


coulombs of trapped charges) where the potential gradient activates/potentializes/couples-to 
these temporarily non translating electrons. So the finite collector collected a finite amount of 
excess energy [joules/coulomb x collecting (trapped) coulombs] on its now-excited (activated) 
free electrons. Then, before any current has yet flowed from the source, we switched that 
potentialized collector (with its temporarily restrained but potentialized electrons; with their finite 
amount of excess trapped EM energy) away from the source and directly across the load. 
Shortly thereafter, the relaxation time in the collector expires. The potentialized electrons in the 
collector are freed to move in the external load circuit, consisting of the collector and the load, 
and so they do so. The scattering "shock collisions” due to the erratic electron accelerations in 
the load shake off the little potential gradients on the conduction electrons, emitting photons in 
all directions, which we call "heat." In shaking off the photons, the electrons lose their little 
potential gradients, hence lose their activation (excess EM energy). 


Rigorously, we have extracted some energy in trapped form, and allowed it to dissipate in the. 
load, "powering the load" for a finite discharge/dissipation time and doing work.» Contrary to the 
conventional electrical power engineering, we have also done this without doing any work inside 
the source to diminish its ability to furnish potential gradient. 


What Is Energy In An Electric Circuit? 


Energy in an Electric Circuit: Here's the principle loud and clear. Energy in an electric circuit 
involves only the potentialization and depotentialization of the electron carriers in that circuit. It 
involves only the potential gradient (the joules per coulomb) collected by the circuit to 
potentialize its electrons, and the number of coulombs of electrons that are potentialized during 
the collection phase. Electric circuits simply utilize electrons as carriers of "potential gradients," 
from the source to the load, where these gradients and the activated electrons constitute excess 
trapped EM energy. In the "shocking/scattering" occurring in the load, the jerking (acceleration) 
of the electrons causes these activated (trapped-energy-carrying) electrons to shuck off their 
potential gradients by emitting them as scattered photons (heat). 


If one is thoughtless enough to allow the primary potential source to remain in the circuit during 
the "work" phase, then one is using the potentialized electrons to also go back into the primary 
source and scatter energy from its internal resistance (internal load), thereby disorganizing the 
organization that was producing the source potential and energy in the first place. If one does 
that, then all the while one is getting some work (scattering of energy) in the load, one is also 
steadily getting some work done inside the primary source to steadily destroy it! Literally, one is 
Killing the goose that lays the golden eggs. 


Continued Operations: But back to our circuit. After we complete one full collection/discharge 
cycle, we wish to continue producing work in the external load. So we simply switch the collector 
back away from the load and onto the primary source, collect some more current-free potential, 
and again independently switch the collector with its repotentialized free electrons back across 
the load. We can repeat this two-cycle process to potentialize the external load and power it as 
long as we wish, from a battery or other source of potential, and never take any power at all 
from the primary battery. We do not need to drain the battery or source at all, in order to power 
a load, unless we attempt to power it directly. Powering the external load is always free! 


Nature has been most kind, and we have been most ignorant. You can have all the trapped 
electrical energy you wish, from any source of potential, for free. You can power all the external 
loads you wish, for free, by using a collector as a secondary source, and simply shuttling 
potential between the primary source and the collector.z: But you cannot have power for free. 
from (in) the potential source. If you allow current flow in your collection cycle, you are depleting 
the separated charges inside the battery that are furnishing the source potential. 


The Coal-Fired Locomotive 


Experimental Ingredient 


* Entangled photon pair 


by Spontaneous Parametric down conversion 
(SPDC) 

» time bin entanglement 

> momentum entanglement 

> polarization entanglement 


* Bell state analyzer 
photon statistics at a beamsplitter 


Rigorous Analogy of a Coal-Fired Locomotive. Now here's an exact analogy, to assist in 
understanding. Imagine a coal-fired train, and a fireman shoveling coal. He has an external 
load/scatterer of energy (the fire in the firebox under the boiler). He has a primary source of 
potential/energy (the coal car). No fireman in his right mind would ignite the coal in the chute of 
the coal bin, to try and get some heat energy into the firebox! [That is, he would not attempt to 
extract power from the source. Yet that's exactly what all we engineers are trained to do at 
present] Instead, the fireman takes out (collects) a finite amount (a shovelful) of coal (trapped 
energy). Coal per se (the potential gradient) has a certain energy density per unit volume 
(trapped joules per unit volume of coal) and the shovel (collector) has a certain volume. 
Accordingly, the shovelful of coal contains a certain amount of trapped joules of energy. In the 
fireman's shovel (the collector), the energy remains in totally trapped form, as coal not afire and 
without its trapped energy being dissipated as work. [He doesn't act like a fool and ignite the 
coal in the shovel either!] He then throws that shovel of coal (collected trapped energy) onto the 
fire (scatterer), completely separately from the coal bin/source. He continues to repeat his 
shoveling cycle, and each shovelful of coal added to the fire dissipates additional energy, 
powering the load. 


The Free Energy Principi 


All potential gradient (trapped excess energy density) is free for the taking. The potential 
is due to the violent VPF exchange between the vacuum and the separated bipolar charges 
furnishing the source potential gradient. The energy of the entire universe is flowing through that 
source potential. You can have as much of this internal VPF flux energy (potential) as you wish, 
as often as you wish, so long as you don't demand current (which is power, or the rate at which 
the energy is being freed and dissipated). It's really simple. You can have all the (rapped energy 
you wish, from any source. You cannot connect to the source and start to dissipate the energy 
as power, however, without starting to close the "gate" from which your free trapped energy is 
coming. 


In other words, here's the iron rule: /f you draw current, you Kill the bipolarity gate. 
furnishing the potential gradient (source of energy density). In that case, you kill the 
Source. If you do not draw current, you do not kill the bipolarity gate and you do not shut 
down the source. In that case, you can continue to "use" it and extract trapped EM 


energy from it forev 


Definitions Again 


Definitions: I'll put down some simple equations, that may help to explain it more exactly. First 
we repeat some definitions. 


Energy is any ordering imposed upon the virtual particle flux of vacuum. EM energyis any 
ordering imposed upon the virtual photon flux of vacuum. Static energy is an ordering (a 
template) which is stationary with respect to the external observer. Dynamic energy is an 
ordering (a template) which is not stationary with respect to the external observer. 


Potential: Any ordering imposed upon the virtual particle flux of vacuum. Scalar potentials an 
ordering (template) that is not moving with respect to the external observer. Vector potentialis 
an ordering (template) that is moving with respect to the external observer. 


The scalar EM potentialis any static (with respect to the external observer) ordering imposed 
upon the virtual photon flux of vacuum. Etc. 


Note again that energy and potential have exactly the same definition. Potential is in fact 
trapped energy. Scalar EM potential is static EM energy (to the external observer) or rapped 
(collected) EM energy. In other words, if one takes off a differential of potential onto a fixed 


number of coulombs, one takes off a certain magnitude of trapped EM energy. In other words, 
one takes out a shovelful of coal from the coal car. 


importance of Separation of Charges 


We Must Not Dispel the Separation of Charges In Our Source: The difference in our coal- 
fired train analogy and our electrical circuit is that, in the coal train, the coal in the coal car is not 
automatically and continually replenished. Also, the coal in the coal car has already been 
collected by the mass of the coal car, so it is not infinite. In the electrical circuit, the potential 
gradient in the primary source is continually replenished, automatically, and itis infinite (though 
it has a finite energy density). The reason is simple. EM potential (in the normal sense) is 
actually a virtual photon flux exchange between the vacuum (the entire vacuum, all over the 
universe) and a charged particle or collection of charged particles.24 Thus the potential 
(gradient) is a powerful energy flux, pumped by the vacuum and the entire universe, that 
continues automatically, so long as we do not allow the collected charges in our bipolarity 
source to be dissipated. In terms of a battery, we achieved separation of charges inside the 
battery by chemical action, and we paid for that initially. Once separated, the charges 
essentially stay separated (because of the chemistry) unless we foolishly do something to 
dissipate them, such as upsetting the chemistry, so they are no longer separated positive from 
negative. So if we don't do anything to these separated charges, they continue to be driven by 
their fierce exchange of virtual photon flux with the vacuum/universe. If we then simply extract 
some of that flux exchange, without moving the charges, we are directly "gating" trapped ЕМ 
energy from the vacuum/charged particle VPF exchange.zs 


The Potential Is Infinite And So Is Its Energy Content 


You Can't Dip The Ocean Dry With a Spoon: Let's say that another way. The charged. 
particles in our potential source are in a constant, seething, equilibrium exchange of trapped EM 
energy with the entire universe. That energy exchange is so enormous that, if we gate some of 
it out to collect on some other "temporarily frozen" charges and potentialize/activate them, the 
vacuum flux doesn't even miss it. Its like dipping a spoonful of water out of the restless ocean. 
The hole is instantly filled, and the water replenished. We can dip with that spoon as much as 
we wish, and the ocean will never run dry, but will simply continue to furnish us water, spoonful 
by spoonful. 


The same is true in our electric circuits. We can have all the potential (trapped EM energy 
density) we wish, for free, from a single source, so long as we do not allow work to be done 
inside the source to close off our "gate" and kill our primary source. 


The Twisted Concept of Voltage 


Before We Develop Some Pseudo-Equations: In the equations we wish to develop, we have 
one problem, due to the lack of insight of conventional electrical physicists. That is, they have 
insisted upon "measuring" and expressing both the infinite potential (nondissipated) and a 
certain quantity of potential (dissipated) in volts. So they say "a potential of so many volts. 
That's nonsense, and totally erroneous. Rigorously, a voltage is a drop or a dissipation of so 
much (a finite amount of) collected excess potential/energy. You "measure" the voltage in a 
voltmeter by impressing a potential gradient upon the electron gas in the circuitry, wherein you 
collect or get in your voltmeter so much [(joules/coulomb) x coulombs]. A tiny current 
(coulombs/second) from this internal collection then flows for a finite time through the resistance 
of the voltmeter. So you dissipate (joules/coulomb) x (coulombs/second) x (seconds), which 
gives a certain amount of energy dissipated as work in moving the needle of the voltmeter. The 
voltmeter is calibrated so that it effectively indicates the collected energy per coulomb that was 
dissipated, and it calls that entity voltage. It involves a finite amount of energy that has already 
been dissipated as work, and it's a measure of the local energy density of the potential in terms 
of joules/coulomb. It is лога measure of the potential proper. It's after the fact; the extracted 


(collected) potential gradient it actually refers to existed in the past, before the work (dissipation 
of the collected trapped energy) was done. To refer to the potential before its dissipation as 
"voltage" is precisely the same as confusing the future with the past. A "potential (difference) of 
зо many volts" is actually a statement that "a potential difference of so much energy per 
coulomb" could be dissipated in a load, if it were connected to the load so that a finite amount of 
energy was collected, and this finite load-collection was allowed to dissipate as power 
(volts/coulomb x coulomb/sec) for a finite time, yielding work. It's even worse, but it would take a 
textbook to straighten out this one error in EM theory. 


So we'll leave it at that, and we'll adapt the notion of potential the way it is corrupted in electrical 
circuit theory. There it's used not really as energy, but rather as excess energy per coulomb of 
potentialized charge. | apologize for that difficulty, which is not of my own making, but | must 
use the conventional notion if we are to greatly clarify the pseudo equations. 


‘The Equations of Free Energy 


‘The Pseudo-Equations: Let us use the following subscripts and letter convention, and develop 
the nomenclature needed: 


T = trapped d = dissipated or dissipating 
m = translated (moving) K = energy 


V = volts = potential drop (potential dissipated) = previously collected potential radiated away as 
heat in a load, doing work on the load in the process. Unfortunately, we shall also have to speak 
of a potential gradient that is not being dissipated, so we shall have to speak of "trapped volts" 
which is erroneous, but complies with the common usage. 


$ = electrostatic scalar potential. Coul = coulombs 


i = amperes = Dissipating potentialized coulombs per second flowing, so amps are something 
translating, always. Amps are excited coulombs, per second, that are dissipating their excitation. 
With superconductivity excluded, you only have amps when you have a potential drop across a 
load. So we will speak of amps as "dissipating," meaning that potentialized electrons are 
traveling through a load, dissipating their activation (gradients) in the load by radiating scattered 
photons (heat). 


n = number of electrons in a coulomb = 6.3 x 10, electrons/coulomb 


Here are the pseudo equations (superconductivity is excluded): 
атр» = coulu/sec = n electronsn/sec = n electronsa/sec [1] 
Аф = Vr (as conventionally referred to). It would be volts if all [2] of it were dissipated, but it is not 


yet dissipated, so it is sort of "trapped volts". Erroneous, but the common use. So we will speak 
(somewhat distastefully) of "trapped volts" and "dissipated volts.” 


Va x ampa x sec = watts x sec = power x time = work = Ka [3] 
Va x coulu/sec x sec = (work) = Ks [4] 

In the switching, we switch Kr to Ка so 

Кт Ка [5] 


But Vr x coulr = Kr [6] 


ог 
[M1] = [Кт] / [coul] = trapped energy/trapped coulomb [7] 
[кт] = М] x [coulr] = amount of trapped energy, each cycle [8] 


So that's what we were getting at. The amount of trapped energy you can transfer (in other 
words, how much coal you get in one shovelful) depends upon the number of trapped electrons 
you have in the trapped free electron gas in the collector, and the potential gradient you apply to 
those trapped coulombs to potentialize them. 


Relaxation Time and Semiconductors 


Relaxation Time: The time it takes for the free electrons in a conductor (or material) to reach 
the skin of the wire after potential is applied, is, of course, called the relaxation time. During that 
time, the free electrons in the gas are "trapped" insofar as producing current (dissipation of the 
potential) is concerned. However, immediately after the relaxation time ends, current begins and 
dissipation of the trapped energy begins. 


In copper, the relaxation time is incredibly rapid. It's about 1.5 x 10° sec. However, in quartz it 
is about 10 days! So as you can see, we need to get somewhere in between these two values, 
and so we will have to "mix" or "dope" materials. We must get a sufficiently long relaxation time 
so that we can switch and collect comfortably in cycle one, then switch into cycle two for 
dispersion of the freely collected energy in the collector. However, the relaxation time we get 
must also be short enough to allow quick discharge in the load, as soon as we switch the 
primary source away from the collector. Actually, we need a degenerate semiconductor material 
instead of plain copper. 


Degenerate Semiconductor Material: A semiconductor materialis intermediate between а 
good conductor and an insulator. It's a nonlinear material, and doped. A degenerate 
semiconductor materialis one which has all its conduction bands filled with electrons, and so it 
thinks itis a conductor. That is, a degenerate semiconductor is essentially a doped conductor, 
зо to speak. As you can see, we can increase the relaxation time in our "conductors" connected 
to the source by making them of degenerate semiconductor material. What we're talking about 
is "doping" the copper in the wire, and in the collector, so that we can have plenty of time to 
collect, and switch, and discharge, and switch, and collect, etc. 


Now in a doped conductor (degenerate semiconductor), we can tailor the relaxation time by 
tailoring the doping. We must dope the copper before we make the wire. Why would we wish to 
do that? We want to overcome the single problem that so far has defeated almost all the 
"overunity" researchers and inventors. 


WHEN YOU CONNECT ТО A SOURCE, YOU CAN ONLY EXTRACT CURRENT-FREE. 
POTENTIAL -- FREE "TRAPPED EM ENERGY" -- DURING THE ELECTRON RELAXATION 
TIME IN THE CONNECTING CONDUCTORS AND SUCCEEDING CIRCUIT COMPONENTS. 
AFTER THAT, YOU'RE STEADILY EXTRACTING POWER, AND THE ENERGY EXTRACTED 
FROM THE SOURCE IS BEING PARTIALLY DISSIPATED IN THE RESISTANCE/LOADING 
OF THE CIRCUIT, AND PARTIALLY DISSIPATED IN THE INTERNAL RESISTANCE OF THE 
SOURCE. IN THE LATTER DISSIPATION, YOU'RE ALSO DISSIPATING YOUR SOURCE BY 
DOING WORK ON IT INTERNALLY TO KILL IT. 


Good Copper Wire: Bane of Overunity Inventors: Many destitute inventors, tinkering and 
fiddling with overunity devices, finally get something (a circuit or device) that does yield more 
work out than they had to input. At that point, they usually conclude that it's simply the specific 
circuit configuration and its conventional functioning that produces the overunity work. However, 
usually as soon as this configuration is more carefully built with very good materials, boom! It 


isn't overunity anymore. The inventors and their assistants then desperately bang and clang 
away, getting more frustrated as the years pass. The investors get mad, sue for fraud, or get in 
all sorts of squabbles. The scientists who tested it and found it wanting, pooh-pooh the whole 
thing as a scam and a fraud, or just a seriously mistaken inventor. Scratch one more "overunity" 
device. 


Most of these inventors got their successful effect (and possibly erratically) when they were 
struggling with inferior, usually old, usually corroded materials. Actually, the more inferior, the 
better. The more contaminated/doped, the better! 


The moment you wire up your circuit with good copper wire connected between the battery or 
primary source and any kind of load including the distributed circuitry loading itself, you can 
forget about overunity. You will lose it in the copper, after the first 1.5 x 10-19 second! 


Think of a really good conductor such as copper as an essentially /inear material. Linear means 
energy conservative. Overunity can only be done with a highly nonlinear effect. So your 
“conductors” have to be made of nonlinear materials. In fact, they have to be made of 
degenerate semiconductor materia. For the type of circuitry we are talking about, the copper 
has to be doped and then made into "doped copper" wiring. You also have to utilize the primary 
battery only to potentialize a collector (secondary battery/source), and then use this secondary 
battery source to conventionally power the load while also killing itself. 


‘The Wiring And the Collector Must Be of Degenerate Semiconductor (DSC) Material.2> A 
‘good materials scientisvengineer, together with a decent electrodynamicist, can readily design 
and tailor some doped copper wiring so that the material in the wiring is a degenerate 
semiconductor material, with a target (desired) relaxation time. That's what you should use to 
make the wiring to connect up your source to the collector with, and that type of material is also 
what you use in your collector. You can use either a coil or a capacitor as the collector, but its 
"conductive" material has to be degenerate semiconductor material -- in short, it must be doped 
to have the proper relaxation time. From the collector to the load, however, obviously you want 
to use a good conductor material. Ordinary copper will do nicely there. 


‘Once you do that, you're in business. When making the DSC material, simply tailor the 
relaxation time to something which is easily switched. For example, take one millisec. With a 
relaxation time of that long, switching is easy. In fact, one could even use good mechanical 
switching. Or easily use inexpensive ordinary solid state switching, without having to go all the 
way to nanosecond switching. 


Then, in the collector, you calculate the number of "trapped coulombs" you have. Take the 
"trapped voltage" (current-free potential's energy density per coulomb) you extract from the 
source during the electron relaxation time after the collector is connected. Multiply the number 
of trapped coulombs in the collector by the trapped voltage during collection, and you have the 
amount of energy in joules that you extract FOR FREE, without paying for it, from the source 
during every collection cycle. 


‘Tapping Vacuum Energy. You're getting the excess electrical energy directly from the vacuum, 
аз we briefly pointed out above. The vacuum will freely replenish all the "trapped voltage" you 
extract from the primary source during the electron relaxation time. It won't replenish a single bit 
of “dissipated voltage" (power) you extract from the source. 


Note that the same considerations apply in the collector. It's got to have a somewhat longer 
electron relaxation time. Its electrons stay "unrelaxed" during the collection cycle, and allow for 
some additional switching time to connect to the load. The "trapped voltage" across the collector 
multiplied by the number of trapped coulombs in it, gives the number of joules of FREE EM 


ENERGY you extract and get into and onto the collector (the shovel). In other words, that’s your 
"shovelful of coal." You then throw the "shovelful" onto the fire/load -- you simply disconnect the 
collector from the primary source and connect it across the external load. The collector 
(secondary battery) now powers the load and its own internal resistance, "killing" itself while 
furnishing the energy for powering the external load as well. 


The Source Сап Be Almost Anything: You can use as a source a simple elevated wire, to 
"tap" potential from the 200-300 volts/meter between earth and ionosphere. Here again, you 
need to utilize calibrated, doped wire. 


Finally, you must adjust the repetition switching in accordance with the discharge time through 
the load. In other words, you have a serial process as follows: 


(1) extract trapped energy (potential) from the source onto the collector, Ati. 
(2) Switch the collector off the source, onto the load, during time Ate. 
(3) Wait while the collected energy in the collector discharges through the load, during time At. 


(4) Switch the collector back off the load and onto the potential source, during time Ats. That 
completes one cycle. 


The serial timing simply is [Ati + ль + Ata + Ats]. 


Ifyou balance alll the doping and the materials design, and correlate the switching, you can get 
ali the free energy you wish. Properly utilized, a single car battery can be used to power an 
electric automobile indefinitely. Or even to power a battleship. In the real world, of course, you 
will inevitably have a tiny bit of loss as you go, because there's a finite (though high) resistance 
between the two poles of your battery. Handling that is a piece of cake. Simply run a separate 
litle collection circuit to collect a little bit of trapped EM energy from the slowly leaking source, 
and ever so often feed the collected energy back into the battery as power, to "reseparate” the 
charges (charge the battery) and replace the small amount of the primary source's potential 
gradient that has been lost. The battery, load, and “trickle charger” then become a closed-circuit 
free-energy source that will last for years and years. 


Limited Only By One's Imagination: Of course you can see many variants; this is just the 

master key." You can have multiple collectors, collecting trapped energy simultaneously or in 
sequence off a single source, and pooling their collected energy to more powerfully power the 
load. You can utilize a very high "voltage", such as in the Swiss electrostatic overunity device, to 
increase the energy collected per coulomb in each switching (in each shovelful) in accord with 
equation [8]. For a battery, you can set a separate little collector/load device to trickle-charge 
the battery, overcoming the small normal "leakage current" that does occur in batteries and in 
real circuits and devices. The opportunities are endless. You can put in a unit to take mostly 
only power-free energy from the "power line" feeding your business or home, reducing your 
utility bill by -- say -- 9096. Or you can simply build a small home power unit to do the whole job, 
for only a few hundred dollars. This simple secret can be used to power the world, cheaply and 
cleanly, and to clean up the biosphere. 


Conclusion 


Well, there you have it. I've given you the benefit of what required most of my adult life to 
discover. The definitions advanced in this paper are rigorous. It took years of sweat and tears to 


come up with them. They're simple, but they will change your entire understanding of 
electromagnetics, power, and energy once you grasp them. Please read them, and ponder 
them, several times. One or two readings will not be sufficient to fully grasp what is said here. 


Also, hopefully, by this time, the reader is beginning to experience the same emotions as | 
experienced when | finally discovered how simple it all really was. First one wants to /augh for 
about two hours at how truly ignorant we've all been. Then one wants to cry for about two hours 
for the same reason. This could all have been done a century ago, if we had ever really 
understood electromagnetics. 


We've had this electromagnetics around for over 100 years -- Maxwell's book was published in 
1873. We got it wrong, starting right with Maxwell and his use of the material ether, which was 
almost universally assumed at the time. Still, by using quaternions, Maxwell succeeded in 
packing a great deal more in the model than even he himself recognized. When the vector 
aspects interacted to form a zero resultant rransiationally, those active interactants were still in 
there and still fighting and interacting. The scalar component of the quaternion remained, and 
infolded those struggling vectors and functions of them inside itself. In short, it captured the 
case where the electromagnetic energies are involved in translation actions which nullify each 
other translationally (electromagnetically). However, the energies are still in there in the 
continuing interactants inside the zero vector resultant. As such, they are trapped EM energy. 
And it is the trapped EM energy inside a mass -- not the mass per se -- which is responsible for 
gravitation. In other words, Maxwell's theory already correctly captured the unification of the 
gravitational field and the electromagnetic field in 1873. 


Then Heaviside et al forced Maxwell's theory into a vector framework, throwing out the scalar 
component, and discarding the unification of gravitation and electromagnetics along with it. 
Serious errors were made and still exist in many of the fundamental definitions; in fact, many of 
them aren't definitions at all. Nearly every engineer and physicist can readily calculate potentials 
— all, of course, on the "dissipation" side where the potentials are actually the amount of 
potential that was collected upon a collector and then dissipated. | could find hardly a single 
physicist who really knew what a scalar potential was prior to a finite amount being collected 
and dissipated as voltage. Yet 99% of them firmly believed they understood the potential. 


So now you have the results of this researcher's long and arduous quest for the golden fleece. 
Please go forward with it, to make this a better and cleaner world for everyone. 


Just remember that the control and use of energy is personal power. The control and use of 
absolute energy is the control and use of absolute personal power. In the old adage, power 
corrupts and absolute power corrupts absolutely. 


Please use it wisely. 
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each of these ten potential gradients as a primary source. From each of these new primary 
sources, you can branch ten more, and now have a hundred potential gradient sources. You 
can treat each of these hundred new sources now as a primary source. To each one, you can 
add a switcher, collector, and external load, and drive all 100 loads. Or instead, you can put ten 
switcher/collector/external load circuits with each of the hundred new primary sources, and 
power all 1,000 external loads. Energy/potential is free from any source, so long as you do not 
demand power from the same source. 


24. Per Whittaker and Ziolkowski, this VPF exchange -- from consideration of its wave aspects - 
- consists of a harmonic series of bidirectional waves. 


25. We are easily permitted to have free energy and violate the "local energy conservation law 
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the energy taken (scattered) from the system as external work cannot exceed the sum of the 
unscattered trapped energy that was in the system initially and the unscattered energy that 
flowed into the system during that time interval. 


26. You can actually do away with the separate collector, and utilize the doped copper DSC 
‘material itself as the collector. However, you will not be able to collect nearly so much energy in 
each collection cycle, for dissipating in the load in the subsequent work cycle. 
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ADDITIONAL COMMENT: 
March 12, 1993 


The present classical CEM model prescribes closed, energy-conservative type systems. If any 
electrical device works totally according to the accepted CEM model, it cannot and will not ever 
produce overunity. Simply put, you have excluded any hidden EM source that is freely 
replenished, and you have assumed continual killing of all energy input sources utilized. On the 
other hand, if one takes the view that the overunity electrical machines are possible after all, 
then -- whether one is consciously aware of it or not - one has implied that classical CEM must 
somehow be substantially flawed. If it's flawed, then -- being a model -- some of its primary 
assumptions (postulates) and/or fundamental definitions must be in error. The proper place to 
go after "free electrical energy" is to rigorously examine CEM, over and over, until flaws are 
uncovered which allow a hidden, freely replenished source of input energy. In other words, one 
must find а way to "open" the electrical system to an inflow of energy from this source, without 
closing off the source. Until one finds such an "extension" of CEM, one has no model or 
concept which can reasonably be expected to provide overunity electrical energy output. Note 
also that, while the majority of the EM circuitry of an electrical overunity machine may obey 
CEM, at least one section - where the source is freely tapped and the excess energy extracted 
— must violate CEM. 


1 have spent many arduous years in this very process, right or wrong. The bottom line of my 
search is this: the only verified (by Whittaker and Ziolkowski) (WZ) "freely replenished river" of 
EM energy, that can act as the required "free energy" source for input to the would-be overunity 
electrical system, is the potential. But to understand the potential, completely new definitions 
are required for many entities, among them being energy, electrical charge, electrostatic scalar 
potential, voltage, etc. The present so-called “definitions” of these entities in CEM are either 
non-existent, entirely wrong, or quite unsatisfactory. 


So far, the search has uncovered two major ways to tap the continually-replenished EM energy 
in the scalar EM potential 


(1) use of the inner WZ internal biwave structure of the potential as pump waves on/to a. 
nonlinear material (such as the atomic nucleus), so that the nucleus becomes a pumped phase 
conjugate mirror. Then, by normal phase conjugate optical theory, simply inputting a small 
signal wave will produce an amplified phase conjugate replica (PCR) wave emitted from the 
mirror material, and this PCR will precisely backtrack the original input signal wave's path (see 
the distortion correction theorem) back out of the nucleus, out of the atom, and into the external 
circuit. There, the amplified PCR wave can be “filtered off” and sent to the external load, to 
power the load. The Floyd Sweet vacuum triode works precisely by this mechanism. Note 
particularly that Barrett has shown that higher topology EM (such as the original quaternion EM 
theory) can accomplish such "optical functioning” without the use of optical materials. To do 
Sweet's vacuum triode type process is thus theoretically possible with electrical circuitry alone, 
but one must have more than the current understanding of CEM, as Barrett pointed ош. In 
other words, one can “open” any 4-space system by adding hyperspace (or subspace, if one 
insists on retaining Minkowski 4-space). One can thus have a hyperspatial source. Indeed, 
Ziolkowski and others have already pointed out that the WZ type decomposition of the scalar 
potential is essentially equivalent to having complex sources. 


(2) The second way is to "trap the electron gas electrons" in a separate collector, feed "current- 
free potential" to the collector from a primary battery or other source of potential, and collect a 
bunch of excess energy (potential) in the collector's "penned up free electron ‘horses” waiting to 
carry the excess energy to the load and dissipate it there, once they have been released. Then, 
one switches the primary potential source away from the collector, while the "energy-loaded 
horses" are still trapped and straining at the bit, so that no work can be done -- by those 
agitated horses when they stampede out of there - on the internal resistance of the primary 


source, to destroy or reduce it. In the same switching action, the collector with its "snorting but 
still trapped electron horses" is switched across the load to form a totally separate circuit with it, 
having nothing at all to do with the original primary source of potential. Then, the agitated 
horses are released, and thunder out through the load, scattering their riders (excess energy) in 
all directions in the load, producing work/heat and powering the load. They will also charge on 
around to the reverse side of the collector, and kill its charge separation (kill its potential) as 
well, just as does any ordinary circuit. 


The major disadvantage of method 1, as we presently have seen it done (however, check 
Barrett's demonstration that Tesla's patented circuitry is capable of doing it by circuitry alone), is 
that fime-reversed electrical energy is produced. So Method 1 has some serious drawbacks. 
"Time-reversed energy stuff”, which should stay in the atomic nucleus as Newtonian 3rd law 
reactions and 3rd-law energy exchanges, is dragged out. Unusual effects on biological systems 
can occur. Antigravity effects can occur. Other hidden processes in the universes, that affect 
the atomic nucleus, can be gated into the external circuitry, causing disaster. Monopoles can 
be deposited in the magnets, causing them to explode like hand grenades. Most of the new 
"massive time-reverse energy" phenomenology is still unknown. One cannot at this stage of 
ignorance adequately guarantee human safety. | presently don't see just how this kind of 
energy can pass an Underwriter Laboratories’ testing and certification, until a lot more 
exhaustive work is done to understand the new phenomenology. 


Method 2, however, yields ordinary, garden-variety, positive-time electrical energy. The method 
presented in the paper is my own discovery. No unusual time-reversed phenomena are 
involved. It would appear to be eminently practical to produce and certify power units based on 
Method 2. The phenomenology and risks are the same as for ordinary, time-forward power 
systems. 


Method 2 has another unique characteristic: as a system, ail the subsystems are already in the 
literature and validated. They have just not previously been put together in this fashion. So 
development of the system really represents an “integration” problem only, after one first does a 
little development of a proper degenerate semiconductor material (DSM). In other words, one 
first develops (and tests) the exact doping materials and percentage, to get a DSM material that 
is still a good conductor but has a relaxation time of -- say -- one tenth of a millisecond. One 
builds the wires from the battery to the collector out of this new DSM material. If one uses а 
capacitor for the collector, the plates must be made out of the new DSM material, not out of 
normal "pure conductor" material. Then one develops a switcher that switches in one tenth (or 
less) the relaxation time of the DSM, or in this case in one hundredth of a millisecond. That 
switching time, of course, is easy for any decent electronic technician or electronic engineer. 
One also develops a timing circuit that will (1) sense the status of the discharge of the collector 
energy through the load, and (2) trigger the switching at the correct times so that a smooth two- 
cycle (collect, discharge) process results. Note that the lengths of cycle one and cycle two are 
not necessarily equal at all. One may use multiple collectors/loads simultaneously, cascaded 
collectors/loads, etc. Hundreds of variations are possible and feasible. 


It is not possible to do anything with this discovery in a normal manner. 1 would dearly like to be 
economically independent, so | could work full time in my efforts on free energy, antigravity, 
extended EM healing, cancer, etc. Many orthodox scientists will also fiercely resist this upstart 
notion of "overunity" electrical machines to the bitter end. When powerful economic interests 
realize one has such thing for real, one is certainly going to be stopped, jailed, or killed, or he 
may just "mysteriously vanish” and never be seen again. 


So | just freely released and distributed my discovery of method 2, in the paper "The Final 
Secret of Free Energy”. It is deliberately targeted toward technicians, junior engineers, and 
educated laymen. (The principles and definitions raised, however, can be debated to the nth 
degree by knowledgeable foundation scientists). The paper has already been distributed 


worldwide. Now the principles and definitions are available to everyone. If they are in error, 
shortly that will be proven in spades. If they are correct, that will also be established shortly. 


Anyone who wishes can develop and patent a particular application. There's no longer any way 
to stop this information from being disseminated and utilized. 1 hope that a flurry of 
development and patenting activity will result around the world. Get cheap, clean electrical 
energy to everyone. Bring on the electric auto, clean up the noxious auto exhausts, get rid of 
giant oil spills, and clean up the biosphere. 


Tom Bearden 


Additional Information On 
The Final Secret of Free Energy 


Update 15 February 1994. 
© 1994 by ТЕ. Bearden 


Introduction 


My associates and I have filed the first patent application on two electrical overunity 
processes and devices; one similar to what is outlined in The Final Secret of Free Energy 

Ref 1] and an additional variation utilizing, as collectors, standard step-charged capacitors. 
rather than degenerate semiconductor materials. In 60 to 90 days, we will have a very 
enlightening paper (more likely a book) ready on that. We also plan to file several more 
extremely fundamental overunity patent applications from additional phenomena and 
mechanisms that we have uncovered. 


In this paper, itis assumed that the reader is familiar with the content of The Final Secret 
of Free Energy. Figure 1 shows the invention schematically, and we briefly summarize it 
as follows: 


Summary of the Invention 


A method and apparatus for extracting bidirectional EM wave energy from the vacuum 
through the scalar potential gradient across the terminals of an electrical source, collecting 
the excess energy in a collector without entropy, then separately discharging the collected 
energy through a load to perform work, without sending the load current back through the 
primary source against its potential gradient; i.e., against its back emf. Removing the load 
current from the source thereby substantially reduces the production of work inside the 
source to dissipate its bipolarity; said internal dissipative work being well-known to be the 
cause of exhaustion of the source's ability to continue to furnish emf to the external circuit. 
By reduction of its internal dissipation, the source is enabled to furnish more energy for 
dissipation in the external load than is utilized to dissipate the source internally. Hence the 
source is enabled to operate with an overunity operational efficiency. The system 
permissibly operates as an "open" system, and extracts and utilizes excess EM energy from 
a free-flowing external source (the flux exchange between the surrounding vacuum and the 
bipolarity of the source), hence it can operate at an efficiency greater than unity without 
violation of the laws of physics, in а manner analogous to but entirely different from a heat 
pump. In this invention, it is not the purpose of the primary source to furnish current and 
dissipative power to the external circuit. The bipolarity of the source is utilized primarily 
as a dipole antenna to receive the bidirectional EM wave energy flow from the vacuum, 
and direct it without entropy through a switching unit to the collector. Conduction 
electrons in the collector are temporarily restrained while being overpotentialized by the 
excess energy being collected upon them, The collector and its overpotentialized electrons 
are then switched away from the primary source, and connected across the load as a 
separate circuit and closed current loop. The electrons in the collector and their exces 
energy are then automatically released to flow as current discharge through the load, 
releasing their excess energy to perform useful work in the load. The collector is then 
switched away from the load and back across the primary source, and another collection 
cycle is initiated. Iteration of the collection and discharge cycles provides power to the 
load. Additional collection and smoothing capacitances for smoothing the iterations and 
furnishing steady power to the load may be added as desired, The invention violates the 


closed circuit practice of powering loads, but does not violate the conservation of energy 
law, the second law of thermodynamics, or any of the other known laws of physics. 
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Figure 1A 


Figure 1a. Type circuit utilized for ramp-up charging of a capacitor without work, and separate discharge of the collected 
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Figure 18 


le pulse charging of a degenerative semiconductor collector without appreciable work, and 


Figure Ib. Type circuit for sir 
separate discharge of the collected energy in the load without substantial depletion of the primary source 


Use of Step-Charged Capacitor as the Collector 


Fulfilling our search for a special material with the extended electron gas relaxation time 
for the collector, a material alloy composed of 98% aluminum and 2% iron is tentatively 
suggested. However, production of this alloy is particularly difficult, so we are still 
researching for a solution that is more easily manufactured. 


Meanwhile, the necessity for using a special material for the collector has been bypassed 
by another procedure we have utilized. Rigorously one can use а normal capacitor as the 
collector, if one step-charges it in several hundred small incremental rectangular voltage 
steps (stair-step-charging). The proof that this can freely charge a capacitor with energy, 
without having to do appreciable work, is already known in the literature. You can charge 
the capacitor without entropy and essentially without drawing electron mass current, [Ref 
Ref 3, Ref 4 Ref 5] 


Actually we consider the capacitor to be charged by ли splacement current flow, 
which for circuitry purposes we consider to be Л -- a flow of pure potential (trapped 
EM energy) along a conductor or through the vacuum; i.e., under conditions where mass 
displacement current flow does not exist. [Ret 6, Ref 7] 


Massless Displacement Current Is Freely Available From Any Source 


The principle embodied in the invention is that one can extract all the free EM energy one 
wishes, from any electrical power source, as long as itis extracted via massless 
displacement current and not by electron mass flow current. [Ref 8] And one can freely 
collect this extracted energy from a source into an ordinary capacitor if one does it 
correctly, because one can charge the capacitor via massless displacement current without 
expending any appreciable work inside the source to dissipate its dipolar separation of 
charges. 


Every Electrical Source of Potential Is Already a Free Energy Source 


We thus advance a revolutionary concept: all present power systems already utilize fee 
energy source-antennas. However, the standard two-wire closed circuitry diabolically 
utilizes one-half the total free energy extracted by the source-antenna from the vacuum, to 
perform work inside the source-antenna to dissipate its dipolarity and hence to dissipate 
the source-antenna (ie. the receiver) itself 


The source already acts as a "dipolar antenna" to continually receive "scalar potential" 
current d£/dl (massless displacement current) from the vacuum. [Ref 9] Previously 
scientists and engineers have simply ignored this special massless EM energy influx. For 
load-free (i.e., mass-current-free) conditions, (4/41) is continually received from the 
vacuum Бу any dipole (i.e, by any dipolar source-as-an-antenna), and the flowing energy 
is continually exchanged back and forth between the vacuum and the dipole. 


This free energy exchange with the vacuum is also true of any two points in our circuit that. 
possess an open-circuit voltage or potential difference between them. Two such points act. 
as a dipole. Free energy dipolar antenna sources are everywhere; we just have to learn how 
to break the symmetry in their energy flux exchange with the vacuum, collect some of the 
freely flowing influx, and distribute that collected excess energy to an isolated load to 
separately power it. 


In other words, we simply have to implement circuitry that operates analogous to the 
standard heat pump cycle. 
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Figure 2. Why present electrical power systems have underunity operational efficiency. 


Conventional 2-Wire Closed Circuit Operation 


In the conventional 2-wire system a load is added to the source-antenna, allowing 
circulation of electron current in a closed circuit through the load and then through the 
ground return line back to and through the dipolar source-antenna. The only useful reasons 
for this "closed circulation” of the electrons are (1) itis simple, easy, habitual, and 
accepted, (2) all our components, instruments, and methodologies are developed in 
accordance with this usage, (3) one uses the electrons as a working material fluidto 
receive, transport, and discharge excess EM energy, and (4) forcing the electrons back 
through the back emf re/oads the spent electrons again with excess EM energy in the form 
of little ¥#'s (excess trapped energy density) upon each recycled electron. 


Some of the excess collected upon the electrons is expended in the load as useful work, 
but one half of the total is expended in driving the spent (without excess 7#Consequently 
all conventional 2-wire circuits, which return 2/7 external electron-flow current loops back 
through the source, are always underunity devices, as is shown in Figure 2. Eerily these 
conventional sources are already free energy devices, which are unwittingly attached to 
circuitry specifically designed to utilize part of their freely received energy to deplete or 
destroy themselves, i.e., they are already open systems receiving free energy from the 
vacuum, but they are hooked up and designed in a suicidal manner so as to use at least half 
of that freely extracted energy to re-close the system and shut off the influx of free energy. 
Since at least some of the remaining half of the energy is lost in inefficiencies, frictional 
losses, etc., less than half the total free energy goes to the load. So there is always less 
useful work being done in the load than the destructive work being done inside the free- 
energy source-antenna to destroy it. 


Operational Efficiency 


We define operational efficiency Alpha as the average power expended in the load to 
power it, divided by the average power expended inside the source to dissipate its 
dipolarity. If Alpha < 1, one has to externally furnish energy to do restorative work upon 


the source to replace or offset that amount of destruction being done inside the source, if 
one wishes the source to continue to operate as an energy-receiving antenna. If Alpha > 1, 
then if the additional losses are minimal, the device can conceivably run itself while 
furnishing some energy to a load to produce useful work. 


We Must Excise the Suicidal Closed Circuit To Achieve Overunity 


There is no mysticism in the overunity electrical device. The device is an open system that 
extracts excess energy from the vacuum, collects it, and transports it to the load to 
separately power the load. It is simply analogous to the standard heat pump cycle. It is also 
directly analogous to presently operating overunity systems such as windmills, 
waterwheels, solar cell arrays, and hydraulic turbines in a dam installation. All that we 
have done is to eliminate or dramatically reduce the standard cancerous mistake in 
conventional electrical power systems wherein much of the excess energy freely extracted 
from the vacuum by the already-overunity electrical source is then utilized to destroy the 
source's energy reception ability! 


As we stated, in the conventional electrical device and circuitry, more destructive work is 
always done inside the source than is done usefully in the external load. Hence the. 
conventional operational efficiency is always underunity 


Legitimate Overunity Systems Comply With Well-Known 
Requirements 


There are many alternative and well-known permissible free energy systems that operate at 
overunity operational efficiency: solar cells, windmills, hydraulic turbines, heat pumps, 
and water wheels, to name a few. All of these are open systems, receiving an influx of free 
energy from a natural energy flow, and collecting and gating some of that energy to be 
dissipated in a load to do useful work. All of them are permissible overunity devices, since 
(1) they are open systems, (2) they constantly receive a free energy influx from an external 
source, (3) they extract and collect some of this energy without dissipation, (4) they 
dissipate this collected energy in a load, and (5) the discharge process is totally separated 
and isolated from the "collection-from-the-source" process. 


No Legitimate Overunity System Is Intentionally Made Self- 
Destructive 


Not a single one of these open overunity systems foolishly uses part of its freely extracted 
and collected energy to re-close the system and shut off its influx of free energy flow! 
What engineer would build a solar array such that, the moment the current started to flow, 
it powered a shutter arrangement to gradually close and shield off the solar array from the 
sun? Who would build a windmill so that, whenever the angled-blade assembly rotated in 
the wind to furnish power, a gearing feedback assembly also slowly caused the individual 
blades to rotate into a position parallel to the wind, thus stopping the windmill? 


Yet this is precisely what the conventional electrical power system does with its external 
circuit. It deliberately utilizes half of the freely extracted energy to re-close the system and 
shut off the free energy flow between the vacuum and the source-antenna, by destroying 
the receiver-antenna! 


However, this "suicide circuit" practice is guaranteed to keep the power meter on your 
home or business, and to keep the meter on the gas pump for fueling your automobile. 
Perhaps one may be forgiven for suspecting that, at the deepest levels of financial control, 


SPDC—time bin entanglement 
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[J. Brendel et al., Phys. Rev. Lett. 82, 2594 (1999)] 


this may be the real purpose in seeing that the existing interpretation of classical EM stays 
"as is.” 


All Electrical Power Sources Are Already Free Energy Receiving 
Antennas 


All conventional electrical power systems already contain fully functional free energy 
Systems in their source component. Each conventionally designed system is, however, 
deliberately suicidal, since part of the system's own energy is utilized to work against itself 
and destroy itself. This is primarily due to the preoccupation of engineers with power and 
work. They do not consider the source as an energy source, but as a power source, Power 
being the time-rate of performing work, and work being the dissipation of energy, they are 
thus naturally conditioned to think of the "dissipation of the source” as its natural 
functioning 


In fact, hardly a single one of them is aware that EM energy itself is a free-flowing 
process. Only a finite collector possesses a finite collection of EM energy. In nature, the 
potential gradients of all dipoles are already rivers of free-flowing EM energy exchange 
with those dipoles, where the energy density is freely furnished and is essentially free for 
the taking, It is mind-boggling that we have all been conditioned to extract this free energy 
furnished by nature and the creator, but to always utilize half of the extracted energy to 
destroy the receiver-antenna and thus strangle the flow! 


In our work, we simply have excised this "self-destructive" cancer and reworked the 
circuitry so that only a minimal amount of the freely extracted energy is utilized for 
internal destruction of the source-antenna, 


Thermodynamics and Open Overunity Systems Not In Equilibrium 


In our approach we have an open system during every collection cycle, with an external 
source of energy and a continual energy influx. We have deliberately broken the local 
mmetry of the system's energy exchange with the vacuum, by spatially and temporally 
parating the energy collection and energy discharge phases. Overunity operational 
efficiency is permissible for such a system without violation of any of the laws of nature. 
Some of the influx of excess energy from the vacuum into the dipolar source antenna is 
transported without loss to the collector and collected. The collected energy in the 
collector is then separately discharged through the load, without any of it being discharged 
back inside the source-antenna. Note that we have broken local energy flow equilibrium 
but not global energy flow equilibrium, 


The second law of thermodynamics, e.g., does not even apply to such an open system not 
in equilibrium. Classical thermodynamics cannot even compute the entropy of an open 
system not in thermodynamic equilibrium, as is well-known to thermodynamicists. [Ref 


10] 


What classical thermodynamics does have to say, is that such an open system must contain 
excess energy when compared to the closed system in equilibrium, because the closed 
system in equilibrium is in the maximum entropy condition. [Ref 11] Global conservation 
of energy is not violated, just as it is not violated in a windmill or in a heat pump, which 
are similar open systems. Local conservation of energy (which applies only to a closed. 
system or to a system in total equilibrium) does not apply because the system is open and. 
not in equilibrium. 


Permissible Electrical Overunity Is Not Perpetual Motion 


Ап open system out of equilibrium need not conform to (1) the local (closed system, 
equilibrium conditions) conservation of energy nor to (2) the second law of 
thermodynamics (which assumes equilibrium conditions). It must and does conform to the 
global conservation of energy, just as does a waterwheel or windmill. We strongly stress 
that the overunity electrical device is not a "perpetuum mobile." [Ref 12] The electrical 
operations and systems we propose are perfectly permissible by the known laws of physics 
and do not violate any of them. We propose a permissible series of overunity electrical 
systems. 


The Heat Pump Analogy 


In one way of viewing it, all we have done is utilize the potential as a more modem type of 
quantum mechanical fluid having hidden bidirectional flowing EM energy. [Ref 13], Ref 
14, Ref 15, Ref 16] QM already certifies that the potentials, not the force fields, are the 
primary causes of all EM phenomena. Contrary to classical EM theory, the force fields are 
effects in, on, and of the charged particles themselves. Consequently, if the potentials are 
the primary causes of all EM phenomena, then for free energy to perform work (free 
causes to collect and generate desired effects) we must turn to the potentials, 


We have utilized a hookup and switching arrangement so that energy-free collection is 
totally separated from collected energy discharge in the load. In short, we have done what 
а normal heat pump does, when it uses the air with its thermal energy as a working energy- 
containing fluid. Consequently, overunity operational efficiency of analogous electrical 
devices is perfectly permissible, and not prohibited by the known laws of physics. 


An Electrical Power Source Is a Dipolar Antenna For Free Reception 


of Energy 


An electrical power source is in fact only a dipolar antenna for reception of potential 
(hidden bidirectional Whittaker/Ziolkowski waves). All the current you run back through 
the back emf of the source, to perform dissipative work inside it, is something you yourself 
are doing to the source. It is not a priori a characteristic of the source! 


Ifno work is done inside the source's internal bipolar separation of charges (i.e. if no 
electron or ion current is forced back up from the ground return line against the source- 
antenna's potential and therefore against its back emf), then the dipolar source-antenna will 
last essentially forever, or until something corrodes or breaks mechanically. 


The flow exchange of energy between the vacuum and the dipolar source-antenna is freely 
driven by all the charges of the universe, in accordance with Puthof?'s cosmological 
feedback loop. [Ref 17 


Massless Displacement Current 


Technically one is using massless displacement current to charge the capacitor, rather than 
electron mass flow current. It is real energy flow nonetheless; just in work-free, 
dissipation-free form. As is well-known, one plate of a capacitor already charges the other 
plate by just this very massless displacement current, transporting real EM energy across 
the gap between the plates in the process. The electrons themselves do not cross the gap. 
Displacement current is already well-known to be "free" energy transport without any 
dissipation as power and work, By drawing massless displacement current only from the 
source-antenna instead of electron flow current, you can draw work-free, dissipation-free 
energy as long as you wish, as often as you wish, and as much as you wish, without ever 


dissipating the source-antenna. You just have to collect it onto some trapped electrons or 
other charges, such as in a capacitor’ plates, then switch the collected energy (charged 
capacitor) separately across a load, in a separate discharge circuit, to discharge through the 
load as work. 


The real trick is to prevent the electrons in the circuit from moving and providing mass 
"energy dissipation" current inside the source during the collection process. In the original 
paper, we explained that this could be done by using as a collector a degenerate 
semiconductor material, with extended electron gas relaxation time. In this paper we have 
explained how this can be done by step-charging an ordinary capacitor as a collector, We 
have also included specific references proving (both experimentally and theoretically) that 
this is correct, With the requirement for special materials removed, there is no reason that a 
competent researcher cannot develop a step-charged capacitor device to prove it 
experimentally for himself or herself. 


Requirement: Proof of Principle and Independent Test and 
Certification 


My associates and I are proceeding as rapidly as possible toward full-up "proof-of- 
principle" circuits for open release and certification or falsification by the scientific 
community and engineers at large. Soon we also expect to release to other researchers 
information on the kinds of new electrical phenomenology one meets in true overunity 
electrical devices. These are not in the textbook, at least with respect to electrical power 
systems. We give some indication of these phenomena below: 


New Circuit Phenomena Must Be Mastered 


One meets unusual electrical phenomena in attempting to perform overunity electrical 
operations. For overunity, a priori one must "slip excess potential" through the circuit 
essentially without losses. That is, one must deliberately pass massless displacement 
currents through the circuit and at least through some of its components, 


s in particular exhibit unusual phenomena, to say the least, 
potential is introduced into and through all their internal components inside 
modern semiconductors. An ordinary MOSFET, e.g., may have 25,000 separate internal 
components. It is as if Someone crammed the entire electronic parts store inside it. Simple 
switches these semiconductors are not, when exposed to appreciable massless 
displacement current, 


When one "slips in" some pure potential, by SWZ decomposition one has also slipped in 
some bidirectional EM pump waves. The nonlinear semiconductor materials will function 
as phase conjugate mirrors when suitably pumped, including at non-optical frequencies. 
Consequently pumped phase conjugate replicas, self-targeting, formation of quantum 
potentials, and modular variable effects sometimes begin to evidence. We will address and 
explain some of these effects in a future paper. For now, we simply state that they occur, 
and there is a host of extra phenomenology the experimenter may encounter. 


However, an iron rule for the experimenter is that, for odd circuit behavior, first exhaust all 
"normal" causes before turning to the extraordinary causes. One will save oneself a great 
deal of grief by applying this Occam's razor. 


Also in deliberately utilizing displacement current, one is actually employing an expanded, 
higher topology EM with additional degrees of freedom, similar to that pointed out by 
Barrett. [Ref 18] Consequently one encounters a host of additional higher topology EM 


phenomenology. In particular one encounters nonlinear optical (NLO) functioning of the 
semiconductors at any and all frequencies, not just in optical bands. 


Overunity Electrical Devices Are Permissible By The Laws of Physics 


‘The overunity electrical energy system is permissible by the laws of physics and is not in 
any manner perpetual motion. It simply extracts excess EM energy from an ubiquitous 
source, through a dipole as a receiver, and collects that excess energy, conducts it to the 
load, and separately dissipates it in the load to power the load, without using any of the 
collected energy to perform work inside the source to dissipate the source-antenna. It is 
directly analogous to a heat pump, which is well-known to perform at overunity 
operational efficiency under nominal conditions. 


In Conclusion 


Primarily my associates and I believe we have corrected an ubiquitous error made in 
present power systems that prevents these systems from realizing their already-inherent 
overunity operational efficiency. We also firmly believe that the permissible electrical 
overunity device is an idea whose time has finally come. 
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1. T. E. Bearden, "The Final Secret of Free Energy," distributed over the Internet, Feb. 
9, 1993. The paper was also published in Magnets, 7(5), pp. 4-26 (1993); in 
Explore!, 4(3/4), pp. 112-126 (1993), and in several other media. 

2. For proof that you can charge an ordinary capacitor almost without entropy, see 1. 
Fundaun, С. Reese, and Н. Н. Soonpaa, "Charging a Capacitor," American Journal 
of Physics, 60(11), pp. 1047-1048 (1992). A capacitor can be step-charged in small 
steps to dramatically reduce the entropy required to charge it. In the limit, a 
theoretically perfect capacitor can be fully charged without any electrical current or 
work at all, i.e., you can simply transport the excess energy density (the potential 
gradient) of the open circuit voltage of the source to the collector, and couple that V 
ito the electrons trapped in the capacitor plates, without electric current from or 
through the source. 

3. M. G. Calkin and D. Kiang, "Entropy Change and Reversil 
of Physies, 51(1), pp. 78-79 (1983). 

4. F. Heinrich, "Entropy Change When Charging a Capacitor: A Demonstration 
Experiment," American Journal of Physics 54(8), pp. 742-744 (1986) 

5. V. K. Gupta, Gauri Shanker, and N.K. Sharma, "Reversibility and Step Processes: 
‘An Experiment for the Undergraduate Laboratory," American Journal of Physics, 
52(10), pp. 945-947 (1984), 

6. In most texts the treatment of displacement current is far from adequate. A better 
treatment than most is given by John D. Krauss, Electromagnetics, Fourth Edition, 
McGraw-Hill, New York, pp. 437-439, 547-549 (1992). Additional useful insight 
can be gained from David J. Griffiths, Introduction To Electrodynamics, Second 
Edition, Prentice-Hall, Englewood Cliffs, New Jersey, pp. 304-308 (1989), 
Problem 7.51 on p. 335 is also of direct interest, as is particularly the comment by 
Griffiths below the problem. Additional insight can be gained from David Halliday 
and Robert Resnick, with assistance by John Merrill, Fundamentals of Physics, 
Extended Third Edition (1988), John Wiley & Sons, New York, vol. 2, Article 37- 
4: Displacement Current, pp. 836-837, 839-841. The standard notion is to (1) retain 
the continuity of current, thus modifying and salvaging Ampere's law, (2) the 
displacement current is non-physical, i.e., it does not involve the transfer of 
charged mass, (3) focus primarily upon magnetostatics as to the results achievable 
by the displacement current, (4) retain the notion of Pas E, a force field, thereby 


lity," American Journal 


focusing the notion of displacement current upon the change of the E field without 
the flow of charged mass, and (5) retain the confusion between electrical charge 
and charged mass that is inherent in the terms "charge", "current", ete. On p. 836 
Halliday and Resnick point out that the displacement current is not derived per se, 
but is a "fit" based upon symmetry arguments, and it must stand or fall simply on 
whether or not its predictions agree with experiment. On the same page the 
displacement current is taken to be a linear function of d8/dt. For flow along a 
circuit where there is no electron mass current, it seems appropriate to replace d# 
/dt by d#/dl. It is also strongly indicated that one should clearly distinguish 
between charged mass current flow and the flow of massless charge, which is the 
approach we have taken. 


A final indication of the way conventional scientists tend to regard displacement 
current is given by Martin A. Plonus, Applied Electromagnetics, McGraw-Hill, 
New York, pp. 446-448 (1978). Here Plonus uses the prevailing notion of the E. 
field being altered by the flow of massless displacement current. As can be seen, 
the displacement current is relegated almost to a curiosity of capacitors, and not 
really too essential except just to "balance the books" and retain Ampere's current 
continuity. 


We now wish to point out something very subtle but very rigorous. CEM 
erroneously uses E = -¥ to equate a mass-free potential gradient with a mass 
containing force field. This "E-field" only exists at a point when there is a point- 
coulomb of electrical charged mass at the point. The real version of this equation 
should be E == -[(¥#)eq)/iql, where Yis the potential gradient coupled directly to 
the charged point-mass at the point, q is the number of coulombs of charged mass 
at the point, q/lq| is one coulomb of charged mass, and E now is properly the force 
оп and of each coulomb of the collected charged mass at the point. 


Viewed in this manner, one can now see that the E field may be altered by flow of 
additional charged mass q, or by flow of massless additional 93, or both. This is 
now in agreement with the manner in which it is approached in CEM, but more 
rigorous. Essentially it states we may increase the total "charge" (potential) at a 
point by either (1) moving in additional charged masses by use of a conventional 
current, or (2) moving in additional massless charge (potential) without any 
additional change in mass, or (3) a combination of the above. 


However, let us apply this to a single charged particle or to a fixed number of them. 
No one seems to have noticed that the notion of altering the E-field of the collected 
point- charges at a point via method #2 , i.e. by a flow of massless displacement 
current onto the fundamental charged particles themselves, a priori requires the 
electrical charge of each fundamental particle to change. Hence it falsifies the 
notion of quantization of charge. 


Also, no one seems to have noticed the electric power implications: if it is known 
that one can charge a capacitor purely by displacement current, then one can charge. 
up the capacitor with energy, without any dissipation of the source, because only 
charged mass current through the back emf of the source does that. So one can then 
disconnect the charged capacitor and separately connect it in a closed circuit with a 
load, to discharge through the load and furnish free work in the load (free in the 
sense than no dissipation of the primary source occurred in either the collection of 
the energy or in discharge of the collected energy through the load as useful work) 
Free energy, overunity electrical devices, etc. should then be readily apparent and 
permissible, from the known nature of displacement current and capacitors alone. 


7. Maxwell assumed a material ether, which was assumed to be a thin material fluid 
filling all space. Hence force (which must have mass as a component due to its 
definition Е == d(mvy/dt) could be modeled as existing in the Maxwellian ether, for 
there was already thin matter present everywhere. Hence in Maxwell's EM the 
incorrect notion resulted that force fields existed in the vacuum. Oliver Heaviside 
continued this erroneous assumption, since in fact he hated the potentials, regarded 
them as mystical, and stated that they should be "...murdered from the theory." 
Also, electricity was thought to be a similar thin material fluid. So the material 
electric fluid could and did flow through the fluid vacuum also, giving the notion of 
the material electric flux density for D. Consequently, the units of D are coulombs 
(charged mass rate of flow) per square meter. Rigorously, that material D flux 
exists only on and of charged mass that moves; it cannot and does not exist in 
vacuum. Only potentials and potential gradients exist in vacuum, However, after 
Maxwell's formation of his theory, the Michelson-Morley experiment destroyed the 
‘material ether (not the ether per se, but its material nature), So electricians then 
simply proclaimed that they were no longer using the material ether, and that such 
did not exist! Not a single Maxwell/Heaviside equation was changed. The material 
ether is still very much assumed in classical EM (CEM) theory, and so the theory is 
accordingly very seriously flawed. Since CEM also has no adequate definition for 
either electric charge or the scalar potential, the problem is confounded, 


To clarify this problem, one must separate the notion of electric charge from the 
notion of mass. The electrical charge of a charged mass is the virtual photon Пих 
exchange between the surrounding vacuum and that mass. Since a virtual photon 
flux is just a scalar potential, the electron's massless electrical charge is simply its 
scalar potential. It can now be seen that, if we forcibly remove the notion of "mass" 
from D in the vacuum, or in a charged material medium where the charged masses 
cannot move, then the "material electric flux concept" portion of D turns into df 
‘dt, a change in the nonmaterial electric flux. However, D is a vector and hence has 
a "net Пих" spatial directional aspect which d/dt alone does not possess. It follows 
that the value of d#/dt at a spatial point actually represents the result of change of 
the value of at that point, as a function of time. Thus a directional operator must. 
first be invoked upon £at the point, to provide a direction for the spatial #-current 
after the d/dt operator is invoked. The appropriate operator to give directionality to 
#is V, so that D in vacuum or in an electron-current-free charged medium becomes 
a function of didt(-@#). Conventionally, the use in the literature of E = -P$ 
immediately provides that d/dt(-¥#) at a point results in dE/dt, or the time rate of 
change of the E-field at that point. If no distinction is made between charged mass 
current flow and massless charge current flow, this would be true in either vacuum 
or material media. However, we wish to specifically distinguish between massive 
displacement current and massless displacement current. So we point out that the 
increase dE/dt in the magnitude of the E-field at, on, and of a charged particle at a 
point, can be due to either (1) the flow of mass current to build up the number of 
point coulombs at that given point, where each coulomb has a fixed massless 
charge (potential), or (2) the flow of massless current d/dt (-#) so as to alter the 
value of Sat that point, evidenced by a fixed number of coulombs of charged 
particles, each of which has altered its individual potential and therefore its 
individual massless electrical charge. 


So what "flows" when the charged masses are frozen or absent is simply a current 
of scalar potential, resulting in a change of the potential upon fixed point charges of 
48/4. This is what crosses between the plates of a capacitor, e.g., which is where 
the notion of "displacement current" originated in the first place. (See, e.g., 
Halliday and Resnick, 1988, ibid., p. 836, Sample Problem 1, for expression of the 
displacement current as d¥/dt, neglecting constants of proportionality). This is also 


what flows when one connects multiple open circuit pairs of conductors to a 
source. 


It remains to examine Maxwell's equation Y.D = py. If mass displacement current 
cannot flow, then there exists no divergence of the mass current portion of D. 
However, massless displacement current can still flow, and there can exist 
divergence of that component. There are now three aspects to that equation: (1) the 
case in the vacuum, where there exists no physical p and hence no p, as such 
because of the absence of mass, (2) the case in a material medium, which is the 
normal case already treated in the standard equation and need not be further. 
addressed, and (3) the case in a material medium where, nonetheless, physical 
charged masses such as electrons cannot move, but massless charge currents may 
still move. Only cases 1 and 3 need to be addressed, and they have the same. 
treatment. 


We address the one dimensional case, which is sufficient for circuit current flow 
considerations. First we replace D with (D# + Dp), where the first term is the 
‘massless displacement current and the second term is the massive displacement 
current. In other words, we account separately for charged mass flow and for 
massless charge flow. Similarly, we express p, as two components, one massive 
and one massless, so that p, = d/dl(@ + пь). For case 1 and case 3 we make m, = 0 
and D; = 0. For those cases, we have Y.D = 9. Dj = d£/dl (since current along a 
wire is a one-dimensional flow). We specifically note that $, Dg, ¥.Dg, and 42/01 
are not necessarily conserved quantities, since #is mathematically decomposed into 
bidirectional EM waves, and is hence a freely flowing process. When symmetry is 
broken so that equilibrium conditions no longer exist, one or more of these 
quantities will not be locally conserved. 


What has actually been done here is to open the classical EM model to the free 
exchange of massless EM energy that is always ongoing between any charged 
particle's mass and the vacuum. We then account separately for the flow of the 
energy exchange (of the massless charge flow) and the flow of the physical 
receiver/transmitters (i.e., for charged mass flow). Our switching arrangement to 
separate the collection and discharge cycles constitutes a permissible "Maxwell's 
Demon" which breaks symmetry, hence breaks equilibrium and opens the system 
as required. Since such a system can continually receive a free influx of energy 
from its external source, such a system can permissibly exhibit overunity 
operational efficiency without violating the laws of physics. 


8. Displacement current is already known to be lossless transport of energy without 
entropy, i.e., without work. For a typical confirmation see Jed Z. Buchwald, From 
Maxwell to Microphysics, University of Chicago Press, Chicago and London, p. 44 
(1985). Quoting: "...no energy transformation into heat occurs for displacement 
currents." 

9. We strongly stress again that the scalar potential may be mathematically 
decomposed into a harmonic series of hidden bidirectional EM wave pairs. Each 
wave pair consists of an ordinary EM wave together with its superposed phase 
conjugate replica wave. Thus internally the scalar potential gradient across a source 
represents a bidirectional exchange of EM wave energy with the surrounding 
vacuum. See notes 13, 14, 15, and 16 below for references confirming the 
decomposition of the "fixed" potential into a dynamic flow process and energy 
exchange process. 

10. For confirmation see Robert Bruce Lindsay and Henry Margenau, Foundations of 
Physics, Dover Publications, New York, pp. 283-287 (1963). See particularly p. 
283, which emphasizes that a "field of force" at any point is actually defined only 
for the case when a unit mass is present at that point. See p. 17 on the limitations of 


a "natural law"; p. 213 and 215 for limitation of thermodynamic analysis to 
equilibrium states; and see p. 216 for definition of entropy. See p. 217 for the fact 
that the entropy for non-equilibrium conditions cannot be computed, and the 
entropy of a system not in equilibrium must be less than the entropy of the system 
in equilibrium, i.e., for a system to depart from equilibrium conditions, its entropy 
must decrease. Therefore its energy must increase. Thus the energy of an open 
system not in equilibrium must always be greater than the energy of the same 
system when it is closed and in equilibrium, since the equilibrium state is ће state 
of maximum entropy 

11. Lindsay and Margenau, ibid., p. 217. 

12. The basic notion in the perpetual motion conundrum is that somehow a closed 
system in thermodynamic equilibrium could perpetually provide external energy to 
а load outside the system. Such a notion is an oxymoron; if the system is closed, no 
energy can escape or enter, hence the system could not furnish energy externally to 
power a load or even just to radiate away. My associates and I have not in any 
‘manner proposed such a system or entertained the notion that such might exist. But 
it is well-known that open systems not in thermodynamic equilibrium can freely 
extract energy from their environment and furnish energy to power a load, and that 
is precisely what we have proposed 

13.G. J. Stoney, "XLVIII. On a Supposed Proof of a Theorem in Wave-motion, To the 
Editors of the Philosophical Magazine," Philosophical Magazine, 5(43), pp. 368- 
373 (1897). 

14.E. T. Whittaker, "On the Partial Differential Equations of Mathematical Physics," 
Mathematische Annalen, vol. 57, pp. 333-355 (1903). Whittaker mathematically 
decomposes the scalar potential into a bidirectional series of EM wave pairs in a 
harmonic sequence. Each wave pair consists of the wave and its phase conjugate. 
(We have pointed out elsewhere that such a wave pair is a standing 
electrogravitational wave and a standing wave in the curvature of local space-time). 
To see that all classical EM can be replaced by interference of two such scalar 
potentials (i.e., by the interference of their hidden multi-wave sets), see E. T. 
Whittaker, "On an Expression of the Electromagnetic Field Due to Electrons by 
Means of Two Scalar Potential Functions," Proceedings of the London 
Mathematical Society, Series 2, vol. 1, pp. 367-372 (1904). 

15 Richard W. Ziolkowski, "Localized Transmission of Electromagnetic Energy," 
Physical Review A, 39, p. 2005 (1989). For related material, see Richard W. 
Ziolkowski, "Exact Solutions of the Wave Equation With Complex Source 
Locations," Journal of Mathematical Physics, 26, pp. 861-863 (1985). See also 
Michael K. Tippett and Richard Ziolkowski, "A Bidirectional Wave 
Transformation of the Cold Plasma Equations," Journal of Mathematical Physics, 
32(2), pp. 488-492 (1991), 

16.C. W. Наше, "A DC Voltage is Equivalent to Two Traveling Waves on a Lossless, 
Nonuniform Transmission Line,” IEEE Microwave and Guided Wave Letters, 3, 
рр. 82-84 (1993). 

17.H. E. Puthoff, "Source of Vacuum Electromagnetic Zero-point Energy," Physical 
Review A, 40(9), pp. 4857-4862 (1989). Presents PuthofT' self-regenerating 
cosmological feedback cycle for the source of the vacuum EM zero-point energy. 


Our comment: Over any macroscopic range, the vacuum fluctuations (¥#'s) of the 
ZPE sum to a vector zero translational resultant. The individual ZPE components 
(P's), however, аге still present and active, and their energies are present as well 
That vector zero can thus be considered to be a gradient-free potential, or the 
vacuum potential, since it contains enormously dense, trapped EM energy. So the 
vacuum potential -- pure space-time (ST) itself -- contains enormously dense EM 
energy. 


One can then apply the Stoney/Whittaker/Ziolkowski (SWZ) methodology to 
decompose this powerful vacuum potential, i.e., the vacuum, and in fact space-time 
(ST) itself, into an incredibly dense flux of EM energy. Space-time is revealed to 
be an incredibly powerful electrostatic scalar potential. The electrical charge 
(potential) of a charged particle is а small potential gradient in the ST potential, 

ie. it is a slight alteration of the local ST potential. Via Puthoff’ self-regenerative 
feedback cycle, the energy flowing in this potential is being exchanged between the 
local source and all the charges everywhere in the universe. This "potential 
gradient" or electrical charge itself can be decomposed via the SWZ approach, and 
becomes a bidirectional EM wave pair exchange of excess EM energy between the 
vacuum/ST and the charged particle's mass. The potential gradient between the 
ends of a dipole have similar decompositions, with the additional characteristic that. 
the negatively charged end of the dipole receives the forward-time waves from the 
SWZ wave pairs, and the positively charged end receives the time-reversed waves. 


Our final comment is that Cole and Puthoff have rigorously shown that, in theory, 
the vacuum EM energy can indeed be extracted. See Daniel C. Cole, and Harold E. 
Puthoff, "Extracting Energy and Heat from the Vacuum," Physical Review E, 
48(2), pp. 1562-1565 (1993), 


18, T. W. Barrett, "Tesla's Nonlinear Oscillator-Shuttle-Circuit (OSC) Theory," 
Annales de la Fondation Louis de Broglie, 16(1), pp. 23-41 (1991). Barrett shows 
that a higher topology EM model (¢.g., EM expressed in quaternions) allows 
shuttling and storage of potentials in circuits, and also allows additional EM 
functioning of a circuit that a conventional EM analysis cannot reveal. As an 
example, one may meet optical functioning without the presence of optical 
materials 
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= filled black dot (like scalar product) in original text 
Greek letter Ө for the Scalar Electrostatic Potential field 
Greek letter Nabla (upside down triangle) 

= Absolute value of x (only positive) 
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PRACTICAL OVERUNITY ELECTRICAL DEVICES 


(C) T.E. Bearden 
May 13, 1994 


Introduction 


Recently, my associates and I have filed a patent application on what we believe will at long last reveal the mechanisms for practical 
overunity electrical devices. It is my purpose in this paper to provide additional information augmenting my former two papers, (1) 
"The Final Secret of Free Energy,” Feb. 1993, and (2) "Additional Information on the Final Secret of Free Energy.” Feb. 1994. In this 
present paper, with the permission of my colleagues, release the gist of our work on separation of electrical charge into two coupled 
‘components O(m), where Oe represents the massless charge of the charged particle or mass, ® represents the fact that it is coupled 
or trying to couple to the special mass that makes up charged particles [i.e., the special kind of mass that will couple to the virtual 
photon flux density that is represented by the symbol Ø], and m represents the inert mass component of the charged mass. Since not 
all masses will couple with Oe, we indicate the type of mass that will couple with it, as em. Thus a charged mass is composed of (Ø 
еее) which we consolidate to (0) (т). 


Charge Is Not Quantized 


Ал interesting immediate result is that the massless charge of a fundamental charged particle is not quantized; it changes as 
a function of the background potential in which it is embedded. So it is discretized as a function of the background potential (ie. of 
the virtual photon Пих exchange between И and the surrounding vacuum). Otherwise, e.g., there could be no VO created on any 
charged particle q. and hence no E-field, and hence electrons would not move in our present circuits. Since they do move in our 
circuits, charge is not quantized. 


Electrical Current Has Two Components 


The first key to understanding free energy electrical and magnetic machines is to realize that electrical current actually 
consists of two currents coupled together. Our treatment of an electric charge as a coupled system ()@(m) also means that electron 
current = da/at is comprised of two coupled components {(d@/dt)@ (dm/t)]. This follows from simply invoking the operator didt: i 
e., d/d[(O)@(m)] = (dO /dOe(dm/dt) which is the same as [(dO/dte)e(edm/do)]. The component (80/409 is the known but not 
well understood massless displacement current, while the component ®(dm/di) is the mass displacement current, and the coupling 
operator & means "coupled to" or “trying to couple to”. The coupling operator represents a real physical operation: the exchange of 
virtual photons between the vacuum potential and the charged mass. Any potential Oe is considered to be a potential that is 
superposed upon the ambient vacuum potential Ө, , to provide a potential (9.40 0%. The ambient vacuum potential does not 
disappear merely because we add another potential to it 


Confusion In Present Electrical Physics 


We point out that, in physics books of note, the overt coupling effect is essentially unknown or ignored because physics presently has 
not defined either the scalar potential or the electrical charge. The conventional theory simply uses an "inert" expression dØ/dt to 
represent the displacement current (and another inert expression q Гог a charged mass), and most theoreticians are uncomfortable even 
with that. The displacement current is also confused with force by equating the displacement current 4/8! to ЕЛИ. In turn, this 
means that 0/4. is confused with mass, hence with dm/dt, which latter is also a component of dg/dt. m is always an \interal 
component of force, as is known in foundations of physics but this fact continues to remain completely oblivious to the electricians 
[Good electrical theorists do admit that there is no force in the vacuum; and that the force associated with the E-field is evidenced 
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[2. В. Chen et al., Phys. Rev. Lett. 90, 160408 (2003)] 


only in the interacting mass. However, they continue to maintain the E-field (force per point-coulomb of charged mass) in the 
vacuum, when there are no point-coulombs of charged mass there! 


Mass Is an Internal Component of Force 


It is easy to show that mass is always а component of force: We will simply define force precisely. We first insist that no equation 
can be used as a definition: an equation simply states that the magnitude of one of its sides and the magnitude of the other side are 
‘equal. (The length of a board and the length of a human may be equal, but writing that as an equation has absolutely nothing to do 
with the definition of either a board or a human). So we will insist that any true definition must be an identity 


We define force F as F=d/di(mv), whereupon mass is a component of force a priori. It follows that, if we define the E-field E as the 
force per coulomb, we are defining it as the force existing at a point and having a point-coulomb of charged mass as one of its major 
‘components. We may accurately now define E as E -[(VO)8(q)/fa]. where the absolute value symbol in the denominator is 
essential, q/lq] being one point-coulomb. [We leave as an exercise for the reader the further reduction of this definition by treating q 
as ө(0өп)] 


At any rate, with the new and correct definition of the E-field, one can see that the flow of displacement current (40/40 upon a 
collector such as a rigid capacitor, containing a fixed change @ (т), will result in the formation of an excess V e upon those 
restrained charges in the capacitor plate, so that there is created an (V G)e(q)/]. Since the conventional theory considers the 
antigradient of the potential as an E-field, then one can now see the exact mechanism that creates this E-field that grows upon the 
capacitor (across its plates) as it charges. In fact, the q/[ cannot change in a capacitor if its plates and dielectric are immovable. 

| in that case, the 00 portion of the rapped @(q) changes, producing the (V @)@ change. Since the (V @)@ component is 
coupled to the mass component of the fixed өд as (0+7 Oem, then an E-field is created and exists as E=-((V O)@(q)Val 


Instea 


An Ideal Capacitor Is an Electron Current Blocker 


We point out that, if the capacitor's components are ideal, completely rigid, and do not physically move, then the capacitor is a "edm/ 
di blocker." If the charges really were frozen in place, then the potential would flow across the plates at the speed of light, via the flow 
of excess massless displacement current dØ/dt®. In that case, an ammeter would not show the classical "exponential fall-off" of the 
current with time: the electron current dq/dt would occur as a single-point Dirac delta function at t=0, and would be zero thereafter. 
And no electrons would be able to move in zero time. The voltage would show an instantaneous adjustment to the charged value with 
а single step-function, and the capacitor would charge up fully. instantly, with no work (energy loss) whatsoever being done. And this 
ccharge-up of the capacitor would not dissipate in the slightest the source furnishing the voltage: there would be no electron current da/ 
dt through the back EMF of the source, hence no work inside it to deplete its separation of charges. 


Problems With Ordinary Capacitors 


However, most ordinary capacitors are much more than just an ideal capacitor. The plates move, the dielectric moves, ete. due to the 
forces created upon them by the E-fields created upon the trapped charges in them. The spatial translation of the resulting force 
moving the plates constitutes work; i.e., it dissipates some of the flowing dO/dt energy. Each movement of the plates and/or dielectric 
carries with it all its internally trapped charges. The movement of those charges constitutes a substantial longitudinal electron current 
dafdt, when compared to the longitudinal "drift" electron current in normal circuits. [Electrons spend most of their time moving 
radially in a wire, not down it.] This "moving plate and its transported charges" make an electron current, which pumps the inert 
electrons in the ground retur line back through the back EMF of the source, depleting the source. Consequently, the ordinary 
capacitor will simply release as much energy as work (to move the plates and dielectric) as it stored. Hence, it will also produce 
dissipation of the source via the amount of energy stored in the capacitor. You still get "free energy" stored in the capacitor, but also 
dissipate the source by an equal amount. 


Rigidized Capacitors Must Be Used 


Only rigidized capacitive collectors are useful in free energy devices. Such capacitors are in fact actually available, e.g., as calibration 
standards, but they are extremely expensive ($400 to $2,000 or so each, for a capacitance reaching about 1 uf). 


So, capacitive type collectors must be rigidized, if used in overunity circuitry. Even so, in a single integrated circuit, although one 
collects free energy, one will use half of what was collected to dissipate the source. Not all the remaining half will be discharged 


through the load; some will be discharged in other circuit and component losses. Hence, there will always be less work done in the. 
load than is done in the source to kill it, by a conventional two wire single closed circuit. In my second referenced paper (Feb.94) 1 
included precise proof that this is true. One must use energy collection and shuttling between two isolated circuits, and the load 
discharge current must not pass back through the primary source of potential 


We have previously provided precisely how to utilize capacitive collectors in our two referenced papers. We point out here that the 
capacitors must be calibration standard capacitors, or specially made rigidized capacitors. 


It Does Not Require Electron Current to Charge An Ideal Capacitor 


For the benefit of the skeptic. this is already proven. We simply list references (2) and point out the equation that represents the 
energy К in a charged capacitor. Here we have К = (СУ). I is totally the displacement current 

Adie flowing (from a higher potential) onto the charging plate that produces the higher potential Ø on that charging plate, and 
hence a V between the two plates, one of them (the “ground” sid) being held at a constant potential. The mass displacement current 
component dm/dt of the electron current Фу has nothing whatsoever to do with energy accumulation: it has only to do with the 
dissipation of energy that is happening simultaneously in all losses and loads in the circuit loop. 


We reiterate that most ordinary capacitors have terrible internal movement, and accomplish as much energy dissipation as they do 
‘energy collection by permitting da/dt and work performed upon the plates and dielectric to move them. The standard two-wire circuit 
also guarantees that all such da/dt current “through” the capacitor is passed back through the source against its back EMF, doing an 
‘equal amount of work in the source to dissipate its separation of charges and "destroy" the source. 


An ideal capacitor does not pass dq/dt, but only massless displacement current as theorized by Maxwell to save current continuity in a 
circuit containing a capacitor, and hence to save Ampere's current law. That is, an ideal capacitor is a @dm/dt blocking device. 
However, the capacitors utilized in normal circuits are not ideal capacitors at all. By allowing the plates to move, electron current dg/ 
dt is created on both sides of the capacitor. Otherwise there would not be a ground return dq/dt, but only a ground retum dØ/dt®. 
This dO/dte would not and does not push electrons back up through the source against its back ЕМЕ; else the ground side of the 
source, which is engaged in continuous dØ/dt® exchanges with the vacuum, would produce destructive amperage dØ/di® in the 
battery or potentialized source, against its back ЕМЕ, while it was simply sitting on the shelf. In fact, a flow of dØ/dt® continually 
runs from the vacuum to the positive terminal, then through the inside of the battery to the negative terminal, and thence back to the 
surrounding vacuum. Also, the incoming flow from the vacuum "splits" at the positive terminal, where one branch flows inside the 
source to the negative terminal, and the other branch flows through the external circuit to the ground return line, and thence to 
negative terminal and back to the vacuum. In the external circuit, the dØ/dt® hooks to free electrons and moves them as ordinary dq/ 
dt. In the intemal circuit inside the source, the electrons are restrained, hence they only move when their restraint is overcome. 


Displacement Current d@/dt Is Real 


In recent years, SQUID detectors have been utilized to detect the magnetic field created between the plates (at right angles) by the 
displacement current d@/dt between the plates, providing strong evidence that displacement current is physically real. The best proof 
that it is real is a charge blocking device, two isolated circuits using energy collection and shuttling, and overunity powering of loads 
in the secondary circuit, 


A Problem With Ammeters and Measurement of dØ/dt 


Note that an ammeter cannot differentiate between displacement current d@/dt@ and normal current da/dt. In the ammeter, the sample 
Өлө will couple to free electrons, producing a normal dq/dt inside the ammeter. The driving of this da/dt through a precision 
resistance, e.g., is measured and the instrument is calibrated to show the dg/dt amperes flowing. One of the major needs of free energy 
researchers is the development of a good current meter that will differentiate between dO/die and da/dt, and measure each one. Short 
of using а mass spectrometer to differentiate the mass current. @dm/dt, and comparison of those mass current measurements with an 
ammeter’s measurements of the "current" da/dt, and calculating the dO/dte from that, I presently know of no way to precisely and 
simply measure and separate the two current components. I have been thinking of utilizing a multi-channel sampling meter set 
arrangement, where one channel uses a @dm/dt blocking device such as the Fogal semiconductor in this respect, but have not yet 
developed the complete concept. 


Better Soluti 


А Charge Blocking Device 
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А better solution than the capacitor or capacitive collector is the use of a special rigid solid state "charge blocking device", such as a 
Fogal semiconductor, to enable the current separation into two components, blocking of the mass flow component, and passage of the 
massless displacement current component. /n overunit electrical devices, it is massless displacement current dØ/d® that must be 
separately passed down the primary circuit and collected in ће collector as an E-field or ап H-field. This provides "ree" energy that 
has been extracted from the vacuum, via ће potential difference between the terminals of the source antenna, and collected and. 
stored in the appropriate field, without work. The collected free energy may then be transferred to the isolated load circuit by a Variety 
of means, for separate discharge through the load without return of da/dt through the source. 


‘The Fogal Semiconductor Meets the Charge-Blocking Requirements 


Fogal’s marvelous semiconductor blocks passage of electrons into its output terminal, but passes displacement current 40/4 into it. 
‘The semiconductor is powered by (receives) normal electron current and excess d@/dt®, but outputs pure massless displacement 
current dO fate. A charge blocker that passes dO/dt@ is ideal for our overunity mechanisms, enabling them to be readily obtained as 
we shall shortly see. 


Energy, Flow, Finite Amount of Energy, and Collectors 


We accent that the flow of energy in an electrical circuit is purely by means of the massless displacement current component (40/4) 
ө. The flow of the mass component @(dm/dt) represents the "flow of work" (energy dissipation) in the circuit. Power is rigorously 
the time rate of doing work, and electron current dq/dt is a part of power. It has nothing whatsoever to do with the time rate at which 
energy is transported without loss; instead, power represents the rate at which energy "leaks" or is "lost" during its transport. 


All measurement is work, not energy. Energy cannot be measured, even in theory, a priori. Energy is also a flow process, and never a 
finite amount in one location. A specific differential of energy flow may exist on a specific finite collector. However, it only 
represents a certain constant differential amount of energy flow compared to the universal vacuum energy flow or some other flow 
reference point. It is like a whirlpool in the river. Energy is like the flowing water, and an "amount" of energy is like the amount of 
water in the collecting whirlpool form (between its input flow and its output flow) at any time. Obviously, energy (ordering) forms 
‘can come and go; the water flow itself remains. Any "magnitude of energy” is always a "trapped" amount of energy in a 

"collector" (form). 


Decoupling Current Components and Utilizing dO/dt. 
‘The two components of electron current da/dt can be decoupled, by blocking the @dm/dt component while allowing the dØ/dt® 
displacement current to continue to flow. In our first paper, we pointed out one way: utilizing a special degenerate semiconductor 
material whose electron gas relaxation time is extended, providing a finite time during which the material serves as a charge (ie. а 
charged particle) blocking device, while passing the flow of potential (the d®/dt@ massless displacement current component) and 
restraining the mass displacement current component @dm/dt. With the advent of Fogal's semiconductor, the process becomes much 
easier to obtain and utilize in practical machines and circuits. 


In our second paper, we pointed out a second way: utilize an ordinary capacitor and ramp-up step-charging. We found, however, that 
in most ordinary capacitors, the capacitive aspect is defeated by the sloppy movement of the plates and dielectric, converting 40/19 
into dq/dt. Only a few very carefully selected capacitors are sufficiently rigid and can provide overunity. One must use rigidized 
calibration standard capacitors for the ramp-charging by series steps method to be successful. With ordinary capacitors, however, one 
сап readily demonstrate that the efficiency can approach 1.0 rather than 0.50 as expected. 


Overunity Secrets: Charge Blocking, Collection, Shuttling, and 
Two Isolated Circuits 


‘The charge (actually charged mass) blocking approach provides a massless, free flow of vacuum EM energy that can be directed to a 
collector (capacitive or inductive) where it can be stored in either an E-field or a B-field. This stored energy can then be transferred to 
an isolated load circuit whose electrons (and hence their @dm/dt mass displacement current) are free to flow as dq/dt. In the isolated 
load circuit, then, the two components (Нету again couple to form i = daft = [(40/d)e(dm/dt)], powering the load. AI 
work in an electrical circuit is due to the mass displacement current #dm/dt component: the massless displacement current (80/49 
is a flow of pure energy transport without los, as is well-known. (For example, see Reference 4) 


‘Therefore, the first major free energy secret is simply to block the "working" component @dm/dt of the current da/dt while allowing 
the excess “lossless energy flow" component dØ/dt® to flow to collectors to produce either free E-field or free B-field thereupon. 
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The second major secret is to transfer the collected excess free energy (via energy shuttling) to a second, isolated, load circuit, where 
the energy is discharged through the load in the conventional fashion (i.e., such that the two current components are coupled, and 
electron current i = dq/dt occurs through the load). The second circuit must be isolated from the original collection circuit, so that 
попе of the load electron current ФЙ passes back through the original source, against its back EMF. 


Should the grounds be the same between the load circuit and the collection circuit so that load electron current is returned through the 
back EMF of the primary source, then exactly as much excess work will be done inside the source to dissipate its separation of 
charges as was done in the external load to furnish useful work and in the external losses. In that case, overunity is destroyed, because 
опе is using one-half the excess free energy to destroy the source faster, while the remaining half is distributed among all external 
loads and losses. Since there are always some external losses besides the load, then the ratio of load power to source dissipation power 
is always less than unity in a conventional closed-loop circuit containing both load and source. Hence the necessity for utilizing two 
isolated circuits: one where energy is collected freely from the source, and one where energy із dissipated as work in the load without 
dissipative work in the source, and energy shuttling between them. 


A Simple Open-Loop Overunity Device 
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Figure 1. Use cf Charge Barrier Device to Achieve Overunity in @ Shuttle Circuit 


Figure 1 shows a very simple but very powerfully amplified overunity device, using an AC charge blocking semiconductor (CBS) 
(such as a Fogal semiconductor). The gist of the circuit is that an AC source furnishes AC current dq/dt to the CBS, which uses some 
of the power to power itself, but then blocks the @dm/dt portion of the da/dt input current, passing only the massless displacement 
current component (10/01) into its output circuit. The (d@/dte) output of the CBS is fed through the primary winding of a 
transformer, in this case a step-up transformer. The "current gain" of the CBS will depend upon (1) the load connected to it, and (2) 
the ability of the CBS to continue to block the increasing E-field on its trapped charges, as more free energy flow (d@/dte) is drawn. 
through it by the load. Thus the load and the CBS must be matched within the operational ability of the CBS, so that the CBS does not 
fail catastrophically 


In the primary winding of the transformer, the (dØ/dt®) displacement current produces a magnetic field H, storing the excess flowing 
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energy in that field. This is а normal magnetic field; all magnetic fields are produced by the (4@/dte) component of the current 
anyway. This magnetic field, as it changes, couples to the secondary winding, producing a normal magnetic field H therein by normal 
means. In the secondary circuit, electrons are not restrained by a CBS. Hence ће (d@/dt@) induced in the circuit on the secondary 
side couples to the unrestrained electrons, producing normal electron current dq/dt, and driving it through the load to power it. Note 
that energy is conserved across the primary and the secondary; however, dissipative power and work (energy loss rate and energy 
Joss) are not conserved, because a free flow of lossless excess energy in the form of displacement current is flowing from the vacuum 
through the source antenna, thence to the CBS, through it to the primary of the transformer and into the primary magnetic field, 
through it to the secondary magnetic field, through it into the (d@/dt@) induced in the secondary circuit and coupled to the electrons, 
through the resulting da/dt into the load, where the scattering of photons as heat dissipates the free flowing energy in the displacement. 
current 0/® component flowing through the load as a component of dq/dt = (d@/dt@)@( dm/dt) = (40/40® (аа). 


Free "Power" Amplification 


If one places an ammeter in the output from ће CBS, between it and the primary winding of the step-up transformer, one will read the 
(40/440) as normal dg/dt in the ammeter itself. If one calculates the "free power" (i.e. the rate of energy dissipation) that is going 
into the transformer primary using this as the "current," one will show that energy and "power" are conserved between primary and 
secondary of the transformer. However, the actual dissipative power going into the primary side is zero or, in real circuits 
vanishingly small. Consequently, the device has a very high variable power gain that depends upon the rate of energy draw and 
dissipation of the load on the secondary side. If one adds more load, one draws more dq/dt current on the secondary side, hence more 
excess dO/dte displacement current on the primary side. The overall "power amplification” is limited by the ability of the 
transformer to handle the condary and the ability of the CBS to withstand the pressure of the internal charge barrier. 
This device can be easily 


The Negative Resistor: A Close-Looped "CBS and Shuttle" System 
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Figure 2. Use of Charge Barrier Device in a Shuttle Circuit With Controlled 
Feedback, to Achieve a True Negative Resistor. 


Figure 2 shows the close-looping of the device shown in Figure 1, in such manner that, once stable operation is underway and the load 
and input stabilized, the ordinary power supply for the CBS can be switched out of the circuit. In this case, the circuit operates as a 
self-powered overunity device; ie., as a negative resistor 


A normal resistor receives an ordered energy flow from its external circuit and scatters this energy as work out to the vacuum. Le, it 
receives i = (O+VO)/dt@(dmidt) (scatters the excess (VO)/dt@ component (i.e. of the dq/dt passing into it from the high potential 
side) by radiating it away to the surrounding vacuum as scattered photons (heat) and outputs пеп (no excess (70)® component) 
electron current dq/dt into the ground side. 


A negative resistor does exactly the opposite: it accepts inert incoming electrons from its “ground” side, also accepts incoming 
(converging) d0/dt@ energy from the vacuum as virtual photons being absorbed upon these inert electrons so that a ТӨӨ is added to 
the electron current, creating an excited, excess energy-camying i = (O4 VO )/dte(dm/do). and passes this excited current out of its 
high side and out into the external circuit to power the circuit. In other words, the negative resistor becomes a self-contained free 
power source, once brought up to stable operation. 


In Figure 1, all that needs to be done is simply to extract some of the secondary power and feed it back to create the power input. 
consumed by the CBS and the other normal components of the primary circuit side of the transformer. 


Multitaps can be added to the secondary side, to provide varying voltage power supplies for loads requiring different voltages. 
Energy is conserved in the device, because it always functions as an open circuit, receiving excess energy from an external source (the 
surrounding vacuum, in its virtual photon exchange with the charges in the system). It is far from thermodynamic equilibrium, and 
classical thermodynamics (including the second law) does not apply. 

It is simply а continuous free power supply: it is a negative resistor. 

Far more complicated units can be designed and produced. The basic point is that this type of overunity power supply is continuous 
and self- powered, driven by the violent exchange of energy from the vacuum, and simply collecting and gating some of that energy to 
the load to power the load, 


Conclusion 


With this third paper, we complete the triad of papers we set out to write а little over a year ago. With the availability of charge barrier 
devices such as the Fogal semiconductor, together with the collection, shuttling, and use of free dO/dt@ flowing energy, the Age oj 
Free, Clean, Electrical Energy bas finally dawned. 


Let us use it wisely, and for the betterment of humankind, not for its destruction. 
[Support of portions of this research by A.D.A.. is gratefully acknowledged 

References and Notes 

1. Bearden, T.E., Feb. 9, 1993, "The Final Secret of Free Energy." ADAS, distributed over Intenet. The paper was also published in 


Magnets, 7(5), May 1993, p.4-26, in Explore!, 4(3/4), 1993, p.1 12-126, and in several other media. See also Bearden, T.E., 
‘Additional Information on the Final Secret of Free Energy." Feb. 15, 1994, distributed on Intemet. 


2. For proof that an ordinary capacitor can he charged almost without entropy, see Fundaun, L, С. Reese, and Н.Н. Soonpaa, 
"Charging a Capacitor," American Journal of Physics, 60(11.Nov. 1992, p.1047-1048. See also Calkin, M.G. and D. Kiang, "Entropy 
change and reversibility.” American Journal of Physics, 511), Jan. 1983, p.78-79. See also Heinrich, F., "Entropy change when 
charging a capacitor: A demonstration experiment,” American Journal of Physics, 5448), Aug. 1986, p.742-744, See also Gupta, V.K., 
Gauri Shanker, and N.K. Sharma, "Reversibility and step processes: An experiment for the undergraduate laboratory,” American 
Journal of Physics, 52(10), Oct. 1984, р945.947 


3. In most texts, the treatment of displacement current is far from adequate. A better treatment than most is given by Krauss, John D., 
Electromagnetics, Fourth Edition, McGraw-Hill, New York, p.437-439, 547-549. This treatment must still be augmented by treatment 
from other texts, and the ensemble "synthesized." Even then, it will never be completely clear until the separation of mass from the 
massless charge, and separate accounting of the two, is accomplished in the manner pointed out by the present paper. 


4. For a typical confirmation that massless displacement current is already known to be lossless transport of energy 
without entropy, i.e., without work, see Buchwald, Jed Z., From Maxwell to Microphysics, University of Chicago Press, Chicago and 
London, 1985, p.44. Quoting: "..no energy transformation into heat occurs for displacement currents." It should be obvious from this 
fact alone that the proper way to accomplish overunity in electrical devices is to utilize the massless displacement current to flow and 
store excess energy, then use a "heat pump" type cycle to transfer the collected energy to a separate load circuit and discharge it 
separately in the load. 


5. Fora very recent proof that the potential is a flow process, and in fact consists of bidirectional EM waves, see Hsue, C.W., "A DC 
Voltage is Equivalent to Two Traveling Waves on a Lossless, Nonuniform Transmission Line," IEEE Microwave and Guided Wave 
Letters, 1993, Vol. 3, p.82-84. 


6. For proof that the vacuum EM zero-point energy 
charged particle in the universe, see Puthoff, H.E. , 
(9), Nov. 1, 1989, p.4857-4862. 


continually produced by a cosmological feedback from every 
iource of Vacuum Electromagnetic Zero-point Energy,” Physical Review A, 40 


7. For proof that 
from the Vacuum, 


theory the vacuum energy can be tapped, see Cole, daniel C. and Harold E. Puthoff, "Extracting Energy and Heat. 
Physical Review E, Vol. 48, No. 2, Aug. 1993, p.1562-1565. 


8. For proof that a higher topology examination of EM phenomena allows energy collection as potentials and energy shuttling in 
circuits, see Barrett, T.W., Annales de la Fondation Louis de Broglie, Vol.16, No. 1, 1991, p.23-41. Barrett shows that EM expressed 
in quaternions allows shuttling and storage of potentials in circuits, and also allows additional EM functioning of a circuit that a 
conventional EM analysis cannot reveal. He in fact shows that Tesla's patented circuits did exactly this. 


9. Stoney, G.I. (1897) "XLVII. On a Supposed Proof of a Theorem in Wave Motion, To the Editors of the Philosophical Magazine,” 
Philosophical Magazine, 5(43), 1897, p.368-373. Stoney first pointed out the bidirectional EM wave decomposition of the scalar 
potential. 


10. Whittaker, E.T., "On the Partial Differential Equations of Mathematical Physics," Mathematische Annalen, Vol. 57, 1903, p.333- 
355; "On an Expression of the Electromagnetic Field Due to Electrons by Means of Two Scalar Potential Functions,” Proceedings of 
the London Mathematical Society, Series 2, Vol.1, 1904, p.367-372. 


Порывы ев: 17:35:15 


THE FINAL SECRET OF FREE ENERGY 
© 1993 T. E. Bearden 
ADAS. 
Р.О. Box 1472 
Huntsville, AL 35807 


February 9, 1993 
(slightly revised March 23, 1993) 


Foreword 


This paper contains the real secret of tapping the vacuum energy very simply, using almost any 
source of potential (battery, electrostatic generator a la Swiss electrostatic device (the 
Testatika), elevated wire wire/250 V/m in the earth/ionosphere potential, etc). The objective is 
for the moderately technical reader to understand how to build and understand not only a single 
device, but also hundreds of different kinds of them. While it is quite simple, the "magic 
principle” contained in this paper only took me some 30 years to discover. 


The precise definitions necessary to understand the free energy rationale are included. Also 
included are some very simple pseudo equations for the process. Do not underestimate these 
simple pseudo equations -- they tell the tale that's needed. 


Also, there has been little or no time to "dress up" the paper. It's simply written down very 
informally, to get the necessary points across. 


Nearly everything fundamental that we've been taught about EM energy is wrong or incomplete. 
Even the definition of energy in physics is wrong! Let me summarize a few of the things that are 
wrong with the classical electromagnetics (CEM) model as follows: 


СЕМ is still utilizing a model based on a material ether. Although the Michelson-Morley 
experiment destroyed the material ether assumption in 1887, the classical EM model has never 
been corrected. It also contains no definition of charge, and no definition of potential. In many 
cases, algorithms to calculate a magnitude are boldfacedly and erroneously advanced as 
"definitions." CEM still prescribes the force fields as the causes of all EM phenomena: it has 
been known since 1959 that forces are effects and not causes, that EM force fields exist only in 
and on the charged particles of mass in the physical system, and that the potentials are the 
primary causes of EM phenomena. The lack of definitive definitions of mass and force in 
mechanics is carried over into EM theory; there is no adequate definition of EM force or of EM 
mass. The magnitude of the electrical charge on an electron is not quantized. Instead, itis 
discretized, being a function of the magnitude of the virtual photon flux (VPF) exchange 
between the vacuum and the charged particle. When the charged particle is placed in a 
potential that differs from ambient, then the magnitude of the VPF -- and hence the magnitude 
of the electric charge on the electron -- is altered. The CEM assumption of an "empty vacuum" 
is totally falsified by modern quantum mechanics. The CEM notion that EM force fields and 
force field waves exist in vacuum is totally false. Only potentials and potential gradients exist in 
the vacuum. EM waves in vacuum are not force field waves as CEM prescribes; instead, they 
are oscillations of potentials and potential gradients. Potentials have a bidirectional EM wave- 
pair structure, where the bidirectional wave pairs are phaselocked in a harmonic series. In each 
wave pair, photons and antiphotons are continually coupling (into spin-2 gravitons) and 
decoupling. This is where gravitation and electromagnetics are unified. The CEM notion that 
singular EM forces exist in either matter or the vacuum is false; Newton's third law requires that 


all forces exist in oppositive pairs. Not a single one of the equations universally taught as 
"Maxwell's equations” ever appeared in any book or paper by James Clerk Maxwell; instead, 
they are Oliver Heaviside's equations. Maxwell's actual theory was written in quaternions, which 
is a complete system of mathematics. The Heaviside/Gibbs vector version 


(1) has a lower topology, 
(2) is not a complete system of mathematics, and 

(3) actually captured only a subset of Maxwell's actual theory. 
Tensor theory does not recapture that which was lost. 


There are even more errors in СЕМ, but these should suffice to make the point: Classical 
electromagnetics theory is seriously flawed, with archaic foundations, riddled with errors, and it 
should be completely redone. Until this revamping of CEM is accomplished, the present model 
solidly blocks free energy, antigravity, a unified physical field theory, and a unified theory of 
mind and matter interaction. 


A second paper this year will detail the exact long-term causative mechanism for cancer and 
leukemia, and the exact mechanism for essentially 100% cure of terminal tumors in laboratory 
animals, demonstrated by the Priore team in France in the late 1960s and early 1970s. The 
same mechanism can be used to cure AIDS. 


Throughout the world, humankind is suffering. In the poor populations of the world, early death 
is the norm, as is frequent famine. One third of the human race goes to bed hungry each night. 
Protein starvation of children is common. One third of the human race is infected with worms. 
Many other diseases ravage the far-flung poor peoples of the world. They have little or no 
industries. They have no abundant electrical power. They have little education, and little modern 
knowledge. They have little or no medical treatment. In short, they are born without hope; live in 
misery, filth, disease, and poverty, and die without dignity. 


Meanwhile, the factories, cities, and enclaves of the "developed and developing” worlds belch 
forth fumes, toxic and hazardous wastes, and pollutants. They also spew forth weaponry which 
for one reason or another is used to arm the poorer nations, for use in destroying themselves 
and their impoverished neighbors. Warfare, terror, banditry, despotism, and all the four 
horsemen of the Apocalypse are truly loosed in the earth. 


We simply must do better than that. And we сал do better than that! But to do better, we've got 
to make the basics available to impoverished nations, cheaply and easily. Primary among their 
needs are energy and medical treatment. Given those, populations can be stabilized, people 
educated, development begun, and the living standard drastically elevated. 


So that is the immediate goal. In this paper, | am freely giving away what required me an 
arduous 30 years of my life to discover. Shortly we will also detail the new methodology for a 
new therapeutic science, hopefully to cure the diseases that ravage humanity. 


God willing, this paper will trigger a thousand, or even ten thousand, scientists and engineers to 
develop overunity energy devices. If so, shortly we can rid our biosphere of noxious automobile 
and factory exhausts, radioactive nuclear wastes, and massive oil spills. We can remove many 
of the hydrocarbon combustion pollutants from the air, stop acid rain and the destruction of our 
forests, and stop the steady rise of carbon monoxide in our air. If that truly tends toward a 
"Greenhouse" effect, then we can halt that effect as well. 
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The Creator has always given us bountiful free electrical energy, everywhere, easily and readily 
for the simple taking. It has only been our own blindness and folly that have prevented us from 
seeing and using this free energy bounty. 

So here is the final secret of abundant, free electrical energy. Please use the knowledge well 
and see that its benefits also accrue to those impoverished ones who need it so desperately. 
Remember the adage, "Inasmuch as you have done it to these little ones. 


This is for those little ones. You are our brothers and sisters. We want you to live. And we want 
you to have a better quality of life, not just bare existence. We care. 


Tom Bearden 
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Some Definitions 
The Quantum Mechanical Vacuum: First we need some definitions. We start by assuming the 
quantum mechanical vacuum. Empty "spacetime" is filled with an incredibly intense flux of 


virtual particles. It is a plenum, not an emptiness. We shall be interested only in the fantastic flux 
of virtual photons, for we are discussing electromagnetics. 


Energy and Potential: Energy is any ordering, either static or dynamic, in the virtual particle 
flux of vacuum. EM energyis any ordering, either static or dynamic, in the virtual photon flux 
(УРЕ) of vacuum. That is, for a particular kind of "field" energy, we simply choose the so-called 
quantum particle of that field, and consider only that kind of virtual particle flux. 


Potentialis any ordering, either static or dynamic, in the virtual particle flux of vacuum. Hey! 
That's exactly the same definition as energy. Quite correct. Energy and potential are identically 
the same. Neither is presently defined correctly in physics. 


Energy is normally defined as "Energy is the capacity to do work." That's totally false. Energy 
has the capacity to do work, because work is correctly defined as the dissipation (disordering; 
scattering) of energy (order). The scattering of energy is work. It is not energy! l.e., energy is not 
definable as its own scattering! 


Look at it this way: A man Aas the capacity to catch fish. That is true, but it is not a definition, 
since a definition must in some sense be an identity. You cannot say that a man js the capacity 
to catch fish! That may be a submitted definition, all right, but itis false. Similarly, energy has 
the capacity to do work; that is one of its attributes. But energy /S the ordering in the VPF (we 
are referring from now on primarily only to EM). 


Scalar and Vector Potentials: The scalar potentials any static (with respect to the external 
observer) ordering in the VPF of vacuum. The vector potentia/is any dynamic (with respect to 
the external observer) ordering in the VPF of vacuum. We shall be interested in the electrostatic 
scalar potential. So itis a static ordering ~ a stationary template -- in the УРЕ of vacuum, much 
as a whirlpool is a stationary ordering (template, form) in the rushing flow of a river. 


The Scalar Potential Has An Internal Structure 


The Structure of the Scalar Potential: According to rigorous proofs by Whittakers and 
Ziolkowski,: any scalar potential can be mathematically decomposed into a harmonic series of 
bidirectional wave pairs. Figure 1 shows this Whittaker/Ziolkowski (WZ) structure. In each pair, 
the forward-time wave is going in one direction, and its phase conjugate (time-reversed) replica 
wave is going in the other. According to the so-called distortion correction theorem: of nonlinear 
phase conjugate optics, this PCR wave must precisely superpose spatially with its partner wave 
in the pair. The two waves are in-phase spatially, but 180 degrees out of phase in time. The 
wave is made of photons, and the antiwave (PCR wave) is made of antiphotons. It follows that, 
as wave and antiwave pass through each other, the photons and antiphotons are coupling and 
uncoupling with each other, because the antiphoton is a PCR photon, and PCR's precisely 
superpose spatially with their partner. A photon or antiphoton has wave characteristics, because 
it has a frequency; if the wave aspects are perfectly ordered and perfectly correlated, then so 
are the photon's particle aspects. 


A Potential Is An Ordering Across the Universe: So we have -- astoundingly -- perfect VPF 
inner ordering infolded in the electrostatic scalar potential! We also have perfect wave/antiwave 
ordering infolded in there. When you collect a simple set of charges on a small ball or in a 
region, the scalar EM potential from that set of charges reaches across the universe. In it you 
have an infinite harmonic series of phase-locked time-forward EM waves going out from the 
charges to all distant points of the entire universe. And you have an infinite harmonic series of 
phase-locked time-reversed EM waves coming from all points of the universe, back to the 
“collected charges” source. 


A Potential Is A River of Energy: The point is, you have established a mighty, hidden, 2-way 
river of energy between that collection of charges and every other point in the universe. There is 
infinite energy in each of those infolded waves and antiwaves. But in a localized region, the 
energy density in each wave is finite. Since in finite circuits the potential interacts with a 
localized set of mass, we shall be concerned with the /oca/ energy density (joulesicoulomb) of 
the potential. 


But forget the conventional myth of visualizing the potential as pushing a unit charge in from 
infinity "against the force field” -- there (577 any force field in the vacuum, as is well-known in 
quantum mechanics. Also, Newton's third law requires all forces to occur in pairs -- each pair 
consisting of a force and its 3rd law reaction force. From that viewpoint alone, there is no such 
thing as an EM forcefield or force field wave in the vacuum. There are just gradients of the 
vacuum potential present in the vacuum. In the vacuum, an EM wave is actually a wave of the 
phase locked gradients of the electrostatic scalar potential and of the magnetostatic scalar 
potential. And each such gradient wave is simultaneously accompanied by its phase conjugate 
gradient wave, because of Newton's third law. 


‘Newton's third law requires forces to occur in pairs of equal but antiparallel forces. 


Both wave and antiwave co-exist simultaneously in the vacuum EM wave.s Therefore it's a 
stress potential wave, not a force field wave. It's more like an electromagnetic sound wave,s and 
so it is a longitudinal wave, not a transverse wave. In the EM vacuum wave's interaction with 
matter (the so-called "photon" interaction), the wave normally half interacts with the electron 
shells of the atom, giving translation forces, while the anti-wave half interacts with the atomic 
nucleus, giving the Newtonian 3rd law reaction (recoil) forces (waves). The EM wave in vacuum 
is an electrogravitational wave. 


Energy Is Internally Infinite and Unlimited: A static potential -- which is identically excess 
energy -- is internally dynamic and infinite. Energy is internally infinite and unlimited! But it has a 


finite energy density in a local region of spacetime. Since energy interacts with matter locally, 
we shall be concerned with the /оса/ energy density (joules per coulomb). 


A Principle of Great Importance: The only way you can have a "chunk" or finite amount of 
energy to dissipate in a circuit as work is to first have a potential's local energy density interact 
with a local finite mass collector. The normal interacting mass collector is the free electrons (the 
free electron gas) in the circuit. You can have, e.g., (joules/coulomb x coulomb); (joules/gram x 
grams); (joules/ms х ms); etc. 


Voltage, Force, Potential Gradients, Loads, and Work: Now let's look at circuitry aspects. 
Conventionally they are a mess. Voltage is "essentially" defined as the "drop in potential." In 
other words, it's the dissipation (disordering) of a "finite amount" of potential gradient. But the 
only way you can get a “finite amount" of infinite energy/potential gradient is by first interacting 
the potential gradients internal, finite, excess energy density with a finite "collector" mass. E.g., 
(joules/coulomb available for collection) x (coulombs collecting) = excess joules collected on the 
interacting coulombs, available for dissipation. 


So voltage is really the dissipation of a finite collection of excess EM energy/potential gradient. 
The dissipation of potential or of its gradient is not potential! You cannot logically define either 
potential or energy as is own dissipation! 


We presently use the notion of "voltage" in two completely contradictory ways in electrical 
physics. Here's how we got the confusion: We take a potential gradient (which has a local 
energy density), and we "collect" it across some charged masses in a locality -- usually the free 
electrons in the free electron gas in our circuitry. That is, we express the finite energy density of 
the potential gradient (before collection onto charges) in the local region in terms of energy per 
coulomb. The potential gradient actually is a change to the ambient potential, and so it contains 
an excess energy density (the magnitude may be either positive or negative). We then collect 
this potential (actually this potential density) on a certain number of coulombs, which places tiny 
litle gradients of potential across (coupled to) each free electron. The local excess energy 
density of the potential gradient multiplied by the amount of collecting mass gives the amount of 
excess energy collected (on the interacting charges/coulombs). On each collecting particle, that 
little gradient, together with the coupling particle, constitutes a tiny force. F is not just equal to 
ma (non relativistic case); instead, F = (ma), where (mass x acceleration) is considered as a 
unitary, inseparable thing. So that little potentialized electron (that little EM force) moves itself 
around the circuit. In the load (scatterer), the little potentialized electron (the little force) is 
subjected to jerks and accelerations, thus radiating energy (shucking its gradient). Since this is 
done in all directions in the scatterer (load), that gets rid of the gradient, reducing the “litle 
force" (potentialized electron) to zero because the little potential gradient is lost due to radiation. 


Collecting And Dissipating Energy 


Energy Dissipation and Collection: Without further ado, we consider the scalar potential's 
local energy density in terms of joules per coulomb. That is, in a specific glob of charges (i.e., in 
finite circuits), the amount of energy collected from a potential gradient onto the finite number of 
charges receiving/collecting it, is equal to the number of joules of energy per coulomb that is in 
the potential gradient, times the number of coulombs collecting (receiving) the potential 
gradient. The current is the activated (potentialized) coulombs per second that dissipate their 
potential gradients during that second. The current multiplied by the time the current flows gives 
the activated coulombs that dissipated their activation (potentialization) during that flow time. 
Dissipating, activated coulombs multiplied by the excess energy collected per activated 
coulomb gives the energy dissipated (the work or scattering done) in the load. 


We define collection as the connection of a potential gradient (a source) to the charged masses 
in a circuit element (the element is called the collector), which for a finite delay time does not 
allow its potentialized free electrons to move as current. In the collector, during this delay time 
these trapped electrons are "activated" by potential gradients being coupled to them. 


Technically, that delay time in the collector is known as relaxation time, in the case of the free 
electron даз (in a wire or in a circuit element). A collector then is a circuit element that has a 
usable, finite relaxation time. During that relaxation time, the trapped electrons are potentialized 
without movement as current; each collecting/receiving free electron gets a litle gradient across 
it, but no current yet flows. In other words, during this finite relaxation time (collection time), we 
extract potential from the source, but no current. Thus we extract energy (potential), but no 
power (which is voltage x amperage). During the relaxation time, we extract from the source 
only a flow of VPF, which is continually replaced in the source by the vacuum's violent УРЕ 
exchange with the source's bipolarity charges. We do not extract power from the battery/source 
during relaxation time, but we extract free energy density. That free energy density, coupling 
with a finite quantity of electrons, gives us a collected finite amount of energy. With that 
background, let's start again, and go through this in a useful "free energy" manner. 


The Electron Gas. We refer to the conventional model of the free electron gas in a wire.» 
‘Although the electrons in this gas actually move by quantum mechanical laws and not by 
classical laws, we shall simply be dealing with the "on the average" case. So we will speak of 
the electrons and their movement in a classical sense, rather than a quantum mechanical 
sense, as this will suffice very well for our purposes. 


When one connects a circuit to a source of potential gradient (say, to a battery), the first thing 
that happens nearly instantly is that the potential gradient races onto the coupling wire and 
heads down it at almost the speed of light. As it goes onto the wire, this gradient "couples" to 
the free electrons in the free electron gas. However, inside the wire, these electrons can hardly 
move down the wire at all; they can only "slip" once in a while, yielding a “drift” velocity of a 
fraction of a cm/sec.19 On the surface, things are just a litle bit different. Most of the "current" in 
a wire, as is well-known, moves along the surface, giving us the "skin" effect. [For that reason, 
many cables are stranded of finer wires, to provide more skin surface per cms of copper, and 
hence more current-carrying capability per cms of copper.] 


So, initially, little gradients of potential appear on and across each free electron, with а single 
little Уф on each electron, and coupled to it. The couplet of [Уфет], where me is the mass of the 
electron, constitutes a small AEs. [This is rigorous; the conventional EM notion that an E field 
exists in the vacuum is absurd, and it is well-known іп QM that no observable force field exists 
in the vacuum. As Feynman pointed out, only the potential for the force field exists in the 
vacuum,1 not the force field as such. Or as Lindsay and Margenau pointed out in their 
Foundations of Physics, one does not have an observable 


force except when observable mass is present]. We have stated it even stronger: Not only is 
F = ma, but Е = та (nonrelativistic сазе) 1 Since no observable mass exists in vacuum, then по 
observable F exists there either. 


Force, Coupled Gradients, and Electron Translation 


Electrons Coupled to a Potential Gradient Move Themselves, The point is, when activated 
by a "coupled potential gradient,” the activated electron moves itself until it loses its activation 
(its coupled potential gradient). 


Let me say that again, in a little more detail. Forget the standard notion that a force field such as 
the E-field causes electrons to move. Also forget the notion that the E-field is given by Е = -V. 
In foundations of physics, those equations are known to be incorrect for the vacuum. EM force 
fields are known (in QM foundations theory) to be effects, existing only in and on the charged 
particles, and not existing separately at ай, or in the vacuum at ай. Instead of E = -Vó, in the 
vacuum the correct equation would be something like this: Pe = -Уф. In this case, we have 
correctly stated that the potential gradient Ре provides the potential for producing an antiparallel 
E-field in and on a coupling/collecting charged mass, and the magnitude and direction of that 


potential gradient will be given by -Và, if and only if a charged mass particle is first introduced 
зо that it couples to Pe. 


At any rate, the activated/potentialized electron moves itself. The reason is that it constitutes a 
force. Force = (mass x acceleration) (non relativistic case). So the potentialized/activated 
electron is continuously accelerating. However, it is prevented from easily moving down the wire 
directly. To begin to do that, it essentially has to first move to the outer skin of the copper 
conductor. 


The Collector: We now consider a circuit element that we called a collector. (It could be a 
‘special coil made of special material, a capacitor with doped plates rather than simple 
conducting plates, or any one of a number of things). The objective is for the co/lectorto be 
made of special material so that it has a free electron gas whose electrons are momentarily not 
free to move as current (they continue to move violently around microscopically, but essentially 
with zero net macroscopic translation) for a finite delay (relaxation) time, while they are settling 
themselves upon the surface and preparing to move as current. Let's call the electrons МАТЕ 
(no net translation electrons) during that finite delay (relaxation time). During that "no-current" 
delay time, the NNTE electrons become potentialized/activated by the potential gradient 
impressed across the collector. So at the end of the NNT time, the NNTE electrons are 
potentialized, and each is of the form [Ут]. 


The Secret of Free Energy 


Two Circuits/Two Cycles: We are going to use two circuits and two cycles, as shown in Figure 
2: 


(1) We shall connect a collectorto a primary source of potential (to a battery) during the short 
time that current does not yet flow, but potential does. (In other words, during the relaxation time 
of the collector, we allow the VPF to flow onto the NNTE electrons of the collector and 
potentialize (activate) them, but do not yet allow the electrons themselves to flow as current, but 
only to move transversely in the wiring and collector.) This is cycle one of a 2-cycle process: 
This is collection of a specific amount of current-free potential gradient -- power-free energy -- 
off the potential-source (the battery) onto a collector. During the collection cycle/time, current 
does not and must not flow (we are discussing the ideal case). We are freely "charging ир" the 
collector as a secondary battery/source. 


(2) At the end of the collection (potentialization/activation) time/cycle in circuit one, the 
potentialized collector (the charged secondary source) is sharply switched away from its 
connection to the primary potential source (the battery), and at the same time itis instantly 
switched into a separate closed circuit with the load. This is important: In cycle two, the 
potentialized collector (with its finite amount of excess trapped EM energy) and the load are 
connected in a completely separate circuit, and one that is closed, with no connection at all to 
the original source of potential (in this case, to the battery). Specifically, this "load and 
potentialized collector" circuit is completely separate from the primary source; during cycle two 
the primary source (the battery) is not connected to anything. 


In other words, all we've taken from the primary source (the battery) is current-free, force-field- 
free potential gradient. So to speak, we've taken a "chunk of potential gradient" from the source, 
nothing else. You simply multiply the potential gradient's local energy density (the so-called 
"voltage", which is really excess joules per coulomb) by the number of coulombs of charge that 
is "activated" (that "collects" this voltage or excess joules/coulomb) in the collector. Specifically, 
we have not taken any power from the battery itself, and so we have not done any internal work 
inside the battery upon its internal resistance, by a "closed circuit electron flow" back into the 
battery. We have not permitted such a flow. 


Instead, we are using the activated collector as a temporary, secondary battery. We will utilize 
this secondary battery in a conventional manner to power the load, which will also Kill the 
secondary battery (dissipate its trapped EM energy). But that will nor affect the primary source. 
The primary source is never used to directly power the load. It is only used as an infinite source 
of potential gradient (i.e., as an infinite source of energy density). 


The Standard Power Extraction Circuit 


The Conventional Circuit: We digress momentarily: In the standard electrical method, the 
potential source (which is a bipolarity) is connected across the load. This connects both the 
external load and the internal resistance of the battery itself in series, as the "total circuit load.” 
Electrons then pour through the external load circuit and through the internal battery resistance, 
from the "electron rich" polarity of the source to its "electron poor" opposite polarity. The 
scattering of energy in the internal battery resistance is actually doing work to upset the 
chemistry that is maintaining the battery's charge separation (the bipolarity). In this manner, the 
source's separation of charges (which is the "gate" furnishing the potential/energy gradient) is 
being destroyed as the current flows, and this in turn destroys the source of the potential 
gradient. 


In other words, normally we, engineers, are trained to kill the bipolarity, which kills the potential 
source itself! Incredible as it may be, we, engineers and scientists, have been trained to utilize 
the free "trapped EM energy" furnished by nature through the source, to destroy the source of 
the energy/potential, with the same vigor as they power the external load! In fact, our teachers 
simply have never learned any other way to do it except this deliberately “self-destructive” 
manner! 


A Waterwheel Analogy 


Imagine, if you will, a waterwheel that powers a mill, with a sluice gate upstream in a river, that 
diverts some river water into the sluice carrying water to the wheel when the sluice gate is 
‘opened into the river. The diverted water flows down to the waterwheel, turning it, and the spent 
water is fed back into the river below the mill site. Now what fool would connect a pulley onto 
the waterwheel, with a rope running from the pulley to the sluice gate, so that when the wheel 
rotated, part of the rotational power also was utilized to close the sluice gate and shut off the 
water, stopping the waterwheel? If one did so, when the sluice gate was opened, the 
waterwheel would rotate only until the sluice gate was closed, shutting off the water. Then one 
would laboriously have to pay to reopen the sluice gate again, then again, then again. No self- 
respecting "waterwheel engineer" would do such an unthinkable, insane thing. But that's exactly 
what we engineers, electrical physicists, and scientists have been trained to do! We have no 
energy engineers or energy scientists at all; instead, we have all been power engineers and 
power scientists. We have all been energy source killers! In this paper, we shall try to do better, 
and rectify "one of the most remarkable and inexplicable aberrations of the scientific mind which 
has ever been recorded in history," as Tesla called the conventional electromagnetics.:s By 
being energy engineers, we shall only have to pay for our energy source once, and then we 
shall draw as much energy from it as we wish. 


External Load Power Is Free; Only The Power In The Source Costs 


Here's the magic secret of free electrical power: The power in the external load is absolutely 
free, and it always has been free.» In any load circuit, the only power you have to pay for, 
and have ever had to pay for, is the power you incorrectly use to kill your own primary 
source. The only power that "costs" more effortidollars is the power erroneously utilized inside 
the source to "close the gate" and kill the primary source. Your electric power company doesn't 
pay for any of the collected energy on your load circuits that is dissipated to power your house. 
Instead, the power company charges you for its own ignorance. It charges you for its insane use 


of its own freely extracted electrical energy to continually kill the bipolarity in each of its 
generators, thus continually killing the free electrical source of that generator’s energy.s 


In any electric circuit, we can continue to indefinitely power the external load indirectly 
from a source, so long as we are not so naive as to use any of the free energy we extract 
from the primary source to dissipate back inside the primary source itself and shut it off! 


‘And we can easily and freely multiply electrical potential. As an example, given a single good 
source of potential, a hundred radial wires can be connected to the source. The same potential 
will now appear at each of the ends of the hundred wires. A switcher/collector unit can then 
operate from each radial line's end, and power external loads, without "loading" the original 
primary source. This "cascading" can be continued indefinitely. A single power plant, e.g., can 
power the entire electrical grid of the United States. And a single automobile battery can power 
a large, agile, electric automobile at highway speeds, with sports car acceleration, with unlimited 
range, without "refueling," and with no noxious chemical exhaust. 


Obvious Impacts. 


Environmentalists should immediately see that the chemical pollution of the biosphere by 
mechanista and processes to obtain energy can be dramatically reduced, to almost negligible 
levels. There need be no huge oil tanker spills, for there need be no huge oil tankers. There 
need be no worrisome radioactive wastes from nuclear power plants, or abandoned hazardous 
nuclear plants when their е is finished, because there need be no nuclear power plants. There 
need be no noxious exhausts from jet airplanes (which are really what is diminishing the ozone 
layer and punching holes in it), automobiles, trucks, buses, innumerable coal-fired and oil-fired 
power plants, etc. 


The Electronic Smog Problem 


In fairness we point out that, as the usage of free electrical energy mushrooms, we will be 
dramatically increasing the low-level EM signal density of the environment, and that too is 
biologically detrimental. Although beyond the scope of this paper, that cumulative biological 
damage mechanism has also been uncovered by this author. A formal paper is presently in 
preparation for presentation in March 1993 at the annual meeting and conference of the 
Alabama Academy of Science. The paper will also present an entirely new definition of cancer, 
give its exact long-term cumulative mechanism, and give an exact, scientifically proven 
mechanism for eliminating cancer, leukemia, and other debilitating diseases such as AIDS. For 
our purposes here, we simply state that we understand the EM "electronic smog" biological 
damage mechanism, and how to go about developing a total counter for it. Eventually, we would 
see а small "counter unit" added to each power unit, alleviating the "electronic smog" problem 
and preventing biological damage. 


Only Dissipate Energy From a Collector, Not the Source 


Completion of the Collection Cycle: But to return to the completion of our collection cycle 
(cycle one). During collection, we have not extracted power from the source. That is vital We 
have not moved the gate through which our source is furnishing free energy. We have not 
diminished our primary source. From our previous definitions of potential, we have indeed 
extracted trapped energy from the primary source, because we placed its "local energy density" 
across a certain finite collector/mass, instead of extracting power (dissipating energy inside the 
source or battery to spoil its chemistry and deplete its charge separation). 


| Energy Is Free 


Here's the incredible truth. The entire universe is filled with mind boggling free energy 
everywhere, in the simplest of things. Simply scrape your feet on the carpet, and you will collect 
perhaps 2,000 "volts" on your body. At that time, hidden EM energy is flowing from every point 
in the universe to your body, and from your body back to every point in the universe. We know 
that all macroscopic matter is filled with stupendous amounts of electrical charge. So an 
incredible river of energy -- a great flux — is driving every single thing, from the smallest to the 
largest. Opening a gate to extract trapped EM energy is simple. Just collect a bit of charge, or 
scrape your feet hard, or comb your hair briskly. АЙ we have to do is not be stupid and close the 
gate once we've got it opened! 


God has been most kind. We have nothing but free energy everywhere. All energy is furnished 
to us freely! /t's our own blindness that has made us into energy source Killers. All we have to do 
is open our eyes to the truth of nature's incredible energy bounty. We must just freely collect 
that bountiful fruit from Nature's tree, instead of chopping down the tree and killing it. 


Dissipating The Collected Energy 


The Work Cycle: We focus again on cycle two. Shortly after the now-potentialized collector is 
‘connected to the load at the beginning of cycle 2 (the power cycle, or energy dissipation cycle, 
or work cycle), the potential gradient across the potentialized collector is connected 
(transferred) across the free electrons in the load circuit. We assume that the material of the 
collector and the switching time have been designed so that, shortly after switching to the 
loadinglwork cycle, the activated/potentialized free electrons in the electron gas in the collector 
reach the skin of the collector, and are free to move as current. 


So just after the beginning of cycle two, each of the free electrons in the load circuit now is 
potentialized and free to move down the wiring. Each potentialized (activated) electron has its 
‘own little individual potential gradient across it and coupled to it, due to the overall potential 
gradient from the collector. Remember, prior to coupling to charges, this potential gradient 
moves through the circuit at light speed. An EM potential gradient coupled to a charged mass 
constitutes an EM force field (excess trapped EM energy per coulomb, times the number of 
collecting coulombs). Now each litle free electron with its potential gradient forms a little E-field 
(force/charge), and that little E-field (force/charge) is free to move. That's all it takes to move 
(accelerate) the litle activated electron's mass through the load (the scatterer). We strongly 
stress that the potentialized/activated electron moves itself. t doesn't care whether or not the 
external battery is attached or not. It is its own little motorboat, with its own little engine driving it. 


As the little potentialized electrons reach the load (the scatterer), they bang and clang around in 
there erratically. That is, the "scatterer" (load) causes spurious accelerations ("scatterings") of 
these self-driven electrons. As is well-known, when a charge is accelerated, it radiates photons. 
What actually happens is that these little "jerked around" electrons shuck off their little potential 
gradients in the load (in the scatterer, or the "jerker-arounder") by emitting/radiating photons in 
all directions. Hence the heat that is produced in the load; the heat is just these scattered 
photons. The theory of calorimetry already states that all the excess energy (on the 
potentialized electrons) will be dissipated as this heat (scattered EM energy). 


When all the potentialized electrons have radiated away their potential gradients in the load 
(scatterer), they are no longer potentialized. The free electron gas is again "quiescent" and no 
longer potentialized/activated (again, we are talking about "on the average" from a classical 
viewpoint). 


Repetition and Review 


Notice What We've Done: We took some trapped EM energy density (a chunk of potential 
gradient, a "voltage" before current flows) from the source, by switching that potential gradient 
(energy density, which is joules per coulomb) onto a collector (containing a certain number of 


coulombs of trapped charges) where the potential gradient activates/potentializes/couples-to 
these temporarily non translating electrons. So the finite collector collected a finite amount of 
excess energy [joules/coulomb x collecting (trapped) coulombs] on its now-excited (activated) 
free electrons. Then, before any current has yet flowed from the source, we switched that 
potentialized collector (with its temporarily restrained but potentialized electrons; with their finite 
amount of excess trapped EM energy) away from the source and directly across the load. 
Shortly thereafter, the relaxation time in the collector expires. The potentialized electrons in the 
collector are freed to move in the external load circuit, consisting of the collector and the load, 
and so they do so. The scattering "shock collisions” due to the erratic electron accelerations in 
the load shake off the little potential gradients on the conduction electrons, emitting photons in 
all directions, which we call "heat." In shaking off the photons, the electrons lose their little 
potential gradients, hence lose their activation (excess EM energy). 


Rigorously, we have extracted some energy in trapped form, and allowed it to dissipate in the. 
load, "powering the load" for a finite discharge/dissipation time and doing work.» Contrary to the 
conventional electrical power engineering, we have also done this without doing any work inside 
the source to diminish its ability to furnish potential gradient. 


What Is Energy In An Electric Circuit? 


Energy in an Electric Circuit: Here's the principle loud and clear. Energy in an electric circuit 
involves only the potentialization and depotentialization of the electron carriers in that circuit. It 
involves only the potential gradient (the joules per coulomb) collected by the circuit to 
potentialize its electrons, and the number of coulombs of electrons that are potentialized during 
the collection phase. Electric circuits simply utilize electrons as carriers of "potential gradients," 
from the source to the load, where these gradients and the activated electrons constitute excess 
trapped EM energy. In the "shocking/scattering" occurring in the load, the jerking (acceleration) 
of the electrons causes these activated (trapped-energy-carrying) electrons to shuck off their 
potential gradients by emitting them as scattered photons (heat). 


If one is thoughtless enough to allow the primary potential source to remain in the circuit during 
the "work" phase, then one is using the potentialized electrons to also go back into the primary 
source and scatter energy from its internal resistance (internal load), thereby disorganizing the 
organization that was producing the source potential and energy in the first place. If one does 
that, then all the while one is getting some work (scattering of energy) in the load, one is also 
steadily getting some work done inside the primary source to steadily destroy it! Literally, one is 
Killing the goose that lays the golden eggs. 


Continued Operations: But back to our circuit. After we complete one full collection/discharge 
cycle, we wish to continue producing work in the external load. So we simply switch the collector 
back away from the load and onto the primary source, collect some more current-free potential, 
and again independently switch the collector with its repotentialized free electrons back across 
the load. We can repeat this two-cycle process to potentialize the external load and power it as 
long as we wish, from a battery or other source of potential, and never take any power at all 
from the primary battery. We do not need to drain the battery or source at all, in order to power 
a load, unless we attempt to power it directly. Powering the external load is always free! 


Nature has been most kind, and we have been most ignorant. You can have all the trapped 
electrical energy you wish, from any source of potential, for free. You can power all the external 
loads you wish, for free, by using a collector as a secondary source, and simply shuttling 
potential between the primary source and the collector.z: But you cannot have power for free. 
from (in) the potential source. If you allow current flow in your collection cycle, you are depleting 
the separated charges inside the battery that are furnishing the source potential. 


The Coal-Fired Locomotive 


Rigorous Analogy of a Coal-Fired Locomotive. Now here's an exact analogy, to assist in 
understanding. Imagine a coal-fired train, and a fireman shoveling coal. He has an external 
load/scatterer of energy (the fire in the firebox under the boiler). He has a primary source of 
potential/energy (the coal car). No fireman in his right mind would ignite the coal in the chute of 
the coal bin, to try and get some heat energy into the firebox! [That is, he would not attempt to 
extract power from the source. Yet that's exactly what all we engineers are trained to do at 
present] Instead, the fireman takes out (collects) a finite amount (a shovelful) of coal (trapped 
energy). Coal per se (the potential gradient) has a certain energy density per unit volume 
(trapped joules per unit volume of coal) and the shovel (collector) has a certain volume. 
Accordingly, the shovelful of coal contains a certain amount of trapped joules of energy. In the 
fireman's shovel (the collector), the energy remains in totally trapped form, as coal not afire and 
without its trapped energy being dissipated as work. [He doesn't act like a fool and ignite the 
coal in the shovel either!] He then throws that shovel of coal (collected trapped energy) onto the 
fire (scatterer), completely separately from the coal bin/source. He continues to repeat his 
shoveling cycle, and each shovelful of coal added to the fire dissipates additional energy, 
powering the load. 


The Free Energy Principi 


All potential gradient (trapped excess energy density) is free for the taking. The potential 
is due to the violent VPF exchange between the vacuum and the separated bipolar charges 
furnishing the source potential gradient. The energy of the entire universe is flowing through that 
source potential. You can have as much of this internal VPF flux energy (potential) as you wish, 
as often as you wish, so long as you don't demand current (which is power, or the rate at which 
the energy is being freed and dissipated). It's really simple. You can have all the (rapped energy 
you wish, from any source. You cannot connect to the source and start to dissipate the energy 
as power, however, without starting to close the "gate" from which your free trapped energy is 
coming. 


In other words, here's the iron rule: /f you draw current, you Kill the bipolarity gate. 
furnishing the potential gradient (source of energy density). In that case, you kill the 
Source. If you do not draw current, you do not kill the bipolarity gate and you do not shut 
down the source. In that case, you can continue to "use" it and extract trapped EM 


energy from it forev 


Definitions Again 


Definitions: I'll put down some simple equations, that may help to explain it more exactly. First 
we repeat some definitions. 


Energy is any ordering imposed upon the virtual particle flux of vacuum. EM energyis any 
ordering imposed upon the virtual photon flux of vacuum. Static energy is an ordering (a 
template) which is stationary with respect to the external observer. Dynamic energy is an 
ordering (a template) which is not stationary with respect to the external observer. 


Potential: Any ordering imposed upon the virtual particle flux of vacuum. Scalar potentials an 
ordering (template) that is not moving with respect to the external observer. Vector potentialis 
an ordering (template) that is moving with respect to the external observer. 


The scalar EM potentialis any static (with respect to the external observer) ordering imposed 
upon the virtual photon flux of vacuum. Etc. 


Note again that energy and potential have exactly the same definition. Potential is in fact 
trapped energy. Scalar EM potential is static EM energy (to the external observer) or rapped 
(collected) EM energy. In other words, if one takes off a differential of potential onto a fixed 
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number of coulombs, one takes off a certain magnitude of trapped EM energy. In other words, 
one takes out a shovelful of coal from the coal car. 


importance of Separation of Charges 


We Must Not Dispel the Separation of Charges In Our Source: The difference in our coal- 
fired train analogy and our electrical circuit is that, in the coal train, the coal in the coal car is not 
automatically and continually replenished. Also, the coal in the coal car has already been 
collected by the mass of the coal car, so it is not infinite. In the electrical circuit, the potential 
gradient in the primary source is continually replenished, automatically, and itis infinite (though 
it has a finite energy density). The reason is simple. EM potential (in the normal sense) is 
actually a virtual photon flux exchange between the vacuum (the entire vacuum, all over the 
universe) and a charged particle or collection of charged particles.24 Thus the potential 
(gradient) is a powerful energy flux, pumped by the vacuum and the entire universe, that 
continues automatically, so long as we do not allow the collected charges in our bipolarity 
source to be dissipated. In terms of a battery, we achieved separation of charges inside the 
battery by chemical action, and we paid for that initially. Once separated, the charges 
essentially stay separated (because of the chemistry) unless we foolishly do something to 
dissipate them, such as upsetting the chemistry, so they are no longer separated positive from 
negative. So if we don't do anything to these separated charges, they continue to be driven by 
their fierce exchange of virtual photon flux with the vacuum/universe. If we then simply extract 
some of that flux exchange, without moving the charges, we are directly "gating" trapped ЕМ 
energy from the vacuum/charged particle VPF exchange.zs 


The Potential Is Infinite And So Is Its Energy Content 


You Can't Dip The Ocean Dry With a Spoon: Let's say that another way. The charged. 
particles in our potential source are in a constant, seething, equilibrium exchange of trapped EM 
energy with the entire universe. That energy exchange is so enormous that, if we gate some of 
it out to collect on some other "temporarily frozen" charges and potentialize/activate them, the 
vacuum flux doesn't even miss it. Its like dipping a spoonful of water out of the restless ocean. 
The hole is instantly filled, and the water replenished. We can dip with that spoon as much as 
we wish, and the ocean will never run dry, but will simply continue to furnish us water, spoonful 
by spoonful. 


The same is true in our electric circuits. We can have all the potential (trapped EM energy 
density) we wish, for free, from a single source, so long as we do not allow work to be done 
inside the source to close off our "gate" and kill our primary source. 


The Twisted Concept of Voltage 


Before We Develop Some Pseudo-Equations: In the equations we wish to develop, we have 
one problem, due to the lack of insight of conventional electrical physicists. That is, they have 
insisted upon "measuring" and expressing both the infinite potential (nondissipated) and a 
certain quantity of potential (dissipated) in volts. So they say "a potential of so many volts. 
That's nonsense, and totally erroneous. Rigorously, a voltage is a drop or a dissipation of so 
much (a finite amount of) collected excess potential/energy. You "measure" the voltage in a 
voltmeter by impressing a potential gradient upon the electron gas in the circuitry, wherein you 
collect or get in your voltmeter so much [(joules/coulomb) x coulombs]. A tiny current 
(coulombs/second) from this internal collection then flows for a finite time through the resistance 
of the voltmeter. So you dissipate (joules/coulomb) x (coulombs/second) x (seconds), which 
gives a certain amount of energy dissipated as work in moving the needle of the voltmeter. The 
voltmeter is calibrated so that it effectively indicates the collected energy per coulomb that was 
dissipated, and it calls that entity voltage. It involves a finite amount of energy that has already 
been dissipated as work, and it's a measure of the local energy density of the potential in terms 
of joules/coulomb. It is лога measure of the potential proper. It's after the fact; the extracted 


(collected) potential gradient it actually refers to existed in the past, before the work (dissipation 
of the collected trapped energy) was done. To refer to the potential before its dissipation as 
"voltage" is precisely the same as confusing the future with the past. A "potential (difference) of 
зо many volts" is actually a statement that "a potential difference of so much energy per 
coulomb" could be dissipated in a load, if it were connected to the load so that a finite amount of 
energy was collected, and this finite load-collection was allowed to dissipate as power 
(volts/coulomb x coulomb/sec) for a finite time, yielding work. It's even worse, but it would take a 
textbook to straighten out this one error in EM theory. 


So we'll leave it at that, and we'll adapt the notion of potential the way it is corrupted in electrical 
circuit theory. There it's used not really as energy, but rather as excess energy per coulomb of 
potentialized charge. | apologize for that difficulty, which is not of my own making, but | must 
use the conventional notion if we are to greatly clarify the pseudo equations. 


‘The Equations of Free Energy 


‘The Pseudo-Equations: Let us use the following subscripts and letter convention, and develop 
the nomenclature needed: 


T = trapped d = dissipated or dissipating 
m = translated (moving) K = energy 


V = volts = potential drop (potential dissipated) = previously collected potential radiated away as 
heat in a load, doing work on the load in the process. Unfortunately, we shall also have to speak 
of a potential gradient that is not being dissipated, so we shall have to speak of "trapped volts" 
which is erroneous, but complies with the common usage. 


$ = electrostatic scalar potential. Coul = coulombs 


i = amperes = Dissipating potentialized coulombs per second flowing, so amps are something 
translating, always. Amps are excited coulombs, per second, that are dissipating their excitation. 
With superconductivity excluded, you only have amps when you have a potential drop across a 
load. So we will speak of amps as "dissipating," meaning that potentialized electrons are 
traveling through a load, dissipating their activation (gradients) in the load by radiating scattered 
photons (heat). 


n = number of electrons in a coulomb = 6.3 x 10, electrons/coulomb 


Here are the pseudo equations (superconductivity is excluded): 
атр» = coulu/sec = n electronsn/sec = n electronsa/sec [1] 
Аф = Vr (as conventionally referred to). It would be volts if all [2] of it were dissipated, but it is not 


yet dissipated, so it is sort of "trapped volts". Erroneous, but the common use. So we will speak 
(somewhat distastefully) of "trapped volts" and "dissipated volts.” 


Va x ampa x sec = watts x sec = power x time = work = Ka [3] 
Va x coulu/sec x sec = (work) = Ks [4] 

In the switching, we switch Kr to Ка so 

Кт Ка [5] 


But Vr x coulr = Kr [6] 


ог 
[M1] = [Кт] / [coul] = trapped energy/trapped coulomb [7] 
[кт] = М] x [coulr] = amount of trapped energy, each cycle [8] 


So that's what we were getting at. The amount of trapped energy you can transfer (in other 
words, how much coal you get in one shovelful) depends upon the number of trapped electrons 
you have in the trapped free electron gas in the collector, and the potential gradient you apply to 
those trapped coulombs to potentialize them. 


Relaxation Time and Semiconductors 


Relaxation Time: The time it takes for the free electrons in a conductor (or material) to reach 
the skin of the wire after potential is applied, is, of course, called the relaxation time. During that 
time, the free electrons in the gas are "trapped" insofar as producing current (dissipation of the 
potential) is concerned. However, immediately after the relaxation time ends, current begins and 
dissipation of the trapped energy begins. 


In copper, the relaxation time is incredibly rapid. It's about 1.5 x 10° sec. However, in quartz it 
is about 10 days! So as you can see, we need to get somewhere in between these two values, 
and so we will have to "mix" or "dope" materials. We must get a sufficiently long relaxation time 
so that we can switch and collect comfortably in cycle one, then switch into cycle two for 
dispersion of the freely collected energy in the collector. However, the relaxation time we get 
must also be short enough to allow quick discharge in the load, as soon as we switch the 
primary source away from the collector. Actually, we need a degenerate semiconductor material 
instead of plain copper. 


Degenerate Semiconductor Material: A semiconductor materialis intermediate between а 
good conductor and an insulator. It's a nonlinear material, and doped. A degenerate 
semiconductor materialis one which has all its conduction bands filled with electrons, and so it 
thinks itis a conductor. That is, a degenerate semiconductor is essentially a doped conductor, 
зо to speak. As you can see, we can increase the relaxation time in our "conductors" connected 
to the source by making them of degenerate semiconductor material. What we're talking about 
is "doping" the copper in the wire, and in the collector, so that we can have plenty of time to 
collect, and switch, and discharge, and switch, and collect, etc. 


Now in a doped conductor (degenerate semiconductor), we can tailor the relaxation time by 
tailoring the doping. We must dope the copper before we make the wire. Why would we wish to 
do that? We want to overcome the single problem that so far has defeated almost all the 
"overunity" researchers and inventors. 


WHEN YOU CONNECT ТО A SOURCE, YOU CAN ONLY EXTRACT CURRENT-FREE. 
POTENTIAL -- FREE "TRAPPED EM ENERGY" -- DURING THE ELECTRON RELAXATION 
TIME IN THE CONNECTING CONDUCTORS AND SUCCEEDING CIRCUIT COMPONENTS. 
AFTER THAT, YOU'RE STEADILY EXTRACTING POWER, AND THE ENERGY EXTRACTED 
FROM THE SOURCE IS BEING PARTIALLY DISSIPATED IN THE RESISTANCE/LOADING 
OF THE CIRCUIT, AND PARTIALLY DISSIPATED IN THE INTERNAL RESISTANCE OF THE 
SOURCE. IN THE LATTER DISSIPATION, YOU'RE ALSO DISSIPATING YOUR SOURCE BY 
DOING WORK ON IT INTERNALLY TO KILL IT. 


Good Copper Wire: Bane of Overunity Inventors: Many destitute inventors, tinkering and 
fiddling with overunity devices, finally get something (a circuit or device) that does yield more 
work out than they had to input. At that point, they usually conclude that it's simply the specific 
circuit configuration and its conventional functioning that produces the overunity work. However, 
usually as soon as this configuration is more carefully built with very good materials, boom! It 


isn't overunity anymore. The inventors and their assistants then desperately bang and clang 
away, getting more frustrated as the years pass. The investors get mad, sue for fraud, or get in 
all sorts of squabbles. The scientists who tested it and found it wanting, pooh-pooh the whole 
thing as a scam and a fraud, or just a seriously mistaken inventor. Scratch one more "overunity" 
device. 


Most of these inventors got their successful effect (and possibly erratically) when they were 
struggling with inferior, usually old, usually corroded materials. Actually, the more inferior, the 
better. The more contaminated/doped, the better! 


The moment you wire up your circuit with good copper wire connected between the battery or 
primary source and any kind of load including the distributed circuitry loading itself, you can 
forget about overunity. You will lose it in the copper, after the first 1.5 x 10-19 second! 


Think of a really good conductor such as copper as an essentially /inear material. Linear means 
energy conservative. Overunity can only be done with a highly nonlinear effect. So your 
“conductors” have to be made of nonlinear materials. In fact, they have to be made of 
degenerate semiconductor materia. For the type of circuitry we are talking about, the copper 
has to be doped and then made into "doped copper" wiring. You also have to utilize the primary 
battery only to potentialize a collector (secondary battery/source), and then use this secondary 
battery source to conventionally power the load while also killing itself. 


‘The Wiring And the Collector Must Be of Degenerate Semiconductor (DSC) Material.2> A 
‘good materials scientisvengineer, together with a decent electrodynamicist, can readily design 
and tailor some doped copper wiring so that the material in the wiring is a degenerate 
semiconductor material, with a target (desired) relaxation time. That's what you should use to 
make the wiring to connect up your source to the collector with, and that type of material is also 
what you use in your collector. You can use either a coil or a capacitor as the collector, but its 
"conductive" material has to be degenerate semiconductor material -- in short, it must be doped 
to have the proper relaxation time. From the collector to the load, however, obviously you want 
to use a good conductor material. Ordinary copper will do nicely there. 


‘Once you do that, you're in business. When making the DSC material, simply tailor the 
relaxation time to something which is easily switched. For example, take one millisec. With a 
relaxation time of that long, switching is easy. In fact, one could even use good mechanical 
switching. Or easily use inexpensive ordinary solid state switching, without having to go all the 
way to nanosecond switching. 


Then, in the collector, you calculate the number of "trapped coulombs" you have. Take the 
"trapped voltage" (current-free potential's energy density per coulomb) you extract from the 
source during the electron relaxation time after the collector is connected. Multiply the number 
of trapped coulombs in the collector by the trapped voltage during collection, and you have the 
amount of energy in joules that you extract FOR FREE, without paying for it, from the source 
during every collection cycle. 


‘Tapping Vacuum Energy. You're getting the excess electrical energy directly from the vacuum, 
аз we briefly pointed out above. The vacuum will freely replenish all the "trapped voltage" you 
extract from the primary source during the electron relaxation time. It won't replenish a single bit 
of “dissipated voltage" (power) you extract from the source. 


Note that the same considerations apply in the collector. It's got to have a somewhat longer 
electron relaxation time. Its electrons stay "unrelaxed" during the collection cycle, and allow for 
some additional switching time to connect to the load. The "trapped voltage" across the collector 
multiplied by the number of trapped coulombs in it, gives the number of joules of FREE EM 


ENERGY you extract and get into and onto the collector (the shovel). In other words, that’s your 
"shovelful of coal." You then throw the "shovelful" onto the fire/load -- you simply disconnect the 
collector from the primary source and connect it across the external load. The collector 
(secondary battery) now powers the load and its own internal resistance, "killing" itself while 
furnishing the energy for powering the external load as well. 


The Source Сап Be Almost Anything: You can use as a source a simple elevated wire, to 
"tap" potential from the 200-300 volts/meter between earth and ionosphere. Here again, you 
need to utilize calibrated, doped wire. 


Finally, you must adjust the repetition switching in accordance with the discharge time through 
the load. In other words, you have a serial process as follows: 


(1) extract trapped energy (potential) from the source onto the collector, Ati. 
(2) Switch the collector off the source, onto the load, during time Ate. 
(3) Wait while the collected energy in the collector discharges through the load, during time At. 


(4) Switch the collector back off the load and onto the potential source, during time Ats. That 
completes one cycle. 


The serial timing simply is [Ati + ль + Ata + Ats]. 


Ifyou balance alll the doping and the materials design, and correlate the switching, you can get 
ali the free energy you wish. Properly utilized, a single car battery can be used to power an 
electric automobile indefinitely. Or even to power a battleship. In the real world, of course, you 
will inevitably have a tiny bit of loss as you go, because there's a finite (though high) resistance 
between the two poles of your battery. Handling that is a piece of cake. Simply run a separate 
litle collection circuit to collect a little bit of trapped EM energy from the slowly leaking source, 
and ever so often feed the collected energy back into the battery as power, to "reseparate” the 
charges (charge the battery) and replace the small amount of the primary source's potential 
gradient that has been lost. The battery, load, and “trickle charger” then become a closed-circuit 
free-energy source that will last for years and years. 


Limited Only By One's Imagination: Of course you can see many variants; this is just the 

master key." You can have multiple collectors, collecting trapped energy simultaneously or in 
sequence off a single source, and pooling their collected energy to more powerfully power the 
load. You can utilize a very high "voltage", such as in the Swiss electrostatic overunity device, to 
increase the energy collected per coulomb in each switching (in each shovelful) in accord with 
equation [8]. For a battery, you can set a separate little collector/load device to trickle-charge 
the battery, overcoming the small normal "leakage current" that does occur in batteries and in 
real circuits and devices. The opportunities are endless. You can put in a unit to take mostly 
only power-free energy from the "power line" feeding your business or home, reducing your 
utility bill by -- say -- 9096. Or you can simply build a small home power unit to do the whole job, 
for only a few hundred dollars. This simple secret can be used to power the world, cheaply and 
cleanly, and to clean up the biosphere. 


Conclusion 


Well, there you have it. I've given you the benefit of what required most of my adult life to 
discover. The definitions advanced in this paper are rigorous. It took years of sweat and tears to 


come up with them. They're simple, but they will change your entire understanding of 
electromagnetics, power, and energy once you grasp them. Please read them, and ponder 
them, several times. One or two readings will not be sufficient to fully grasp what is said here. 


Also, hopefully, by this time, the reader is beginning to experience the same emotions as | 
experienced when | finally discovered how simple it all really was. First one wants to /augh for 
about two hours at how truly ignorant we've all been. Then one wants to cry for about two hours 
for the same reason. This could all have been done a century ago, if we had ever really 
understood electromagnetics. 


We've had this electromagnetics around for over 100 years -- Maxwell's book was published in 
1873. We got it wrong, starting right with Maxwell and his use of the material ether, which was 
almost universally assumed at the time. Still, by using quaternions, Maxwell succeeded in 
packing a great deal more in the model than even he himself recognized. When the vector 
aspects interacted to form a zero resultant rransiationally, those active interactants were still in 
there and still fighting and interacting. The scalar component of the quaternion remained, and 
infolded those struggling vectors and functions of them inside itself. In short, it captured the 
case where the electromagnetic energies are involved in translation actions which nullify each 
other translationally (electromagnetically). However, the energies are still in there in the 
continuing interactants inside the zero vector resultant. As such, they are trapped EM energy. 
And it is the trapped EM energy inside a mass -- not the mass per se -- which is responsible for 
gravitation. In other words, Maxwell's theory already correctly captured the unification of the 
gravitational field and the electromagnetic field in 1873. 


Then Heaviside et al forced Maxwell's theory into a vector framework, throwing out the scalar 
component, and discarding the unification of gravitation and electromagnetics along with it. 
Serious errors were made and still exist in many of the fundamental definitions; in fact, many of 
them aren't definitions at all. Nearly every engineer and physicist can readily calculate potentials 
— all, of course, on the "dissipation" side where the potentials are actually the amount of 
potential that was collected upon a collector and then dissipated. | could find hardly a single 
physicist who really knew what a scalar potential was prior to a finite amount being collected 
and dissipated as voltage. Yet 99% of them firmly believed they understood the potential. 


So now you have the results of this researcher's long and arduous quest for the golden fleece. 
Please go forward with it, to make this a better and cleaner world for everyone. 


Just remember that the control and use of energy is personal power. The control and use of 
absolute energy is the control and use of absolute personal power. In the old adage, power 
corrupts and absolute power corrupts absolutely. 


Please use it wisely. 
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wave in air, as Tesla pointed out, and it is a longitudinal wave, not a transverse "string" wave. 


6. As pointed out by Nikola Tesla. Tesla was correct, and all the textbooks with their transverse 
"string" waves are in error. There are no strings in the vacuum! 


7. E.g., see Clayton R. Paul and Syed A. Nasar, Introduction to Electromagnetic Fields, 2nd 
Ed., McGraw-Hill, New York, 1982, p. 113. 


8. E.g., see Clayton R. Paul and Syed A. Nasar, ibid., p. 100-101. See also Raymond A. 
Serway, Physics For Scientists And Engineers, With Modern Physics, Saunders College 
Publishing, Philadelphia, PA, 3rd Ed., Updated Version, 1992, p. 752-755. 


9. Sommerfield's theory of metallic conduction was based on Drude's concept that the outer 
valence electrons of a conductor, which do not form crystal bonds, are free to migrate through 
the crystalline lattice structure, and so to form an electron gas. At room temperature, by 
quantum mechanical considerations, these free electrons are moving randomly, but at an 
average velocity on the order of 10s meters per sec. E.g., see Martin A. Plonus, Applied 
Electromagnetics, McGraw Hill, New York, 1978, p. 54-58, 62-3, 376-7. If you wish to know just 
how much power exchange is driving the collisions of the electron gas in a copper wire, here is 
an illustration. In one cubic centimeter of copper wire, the power exchange in and out of the 
electron gas is some 4 billion billion watts. That's the equivalent of 4 billion large electric power 
plants, each of 1,000 megawatt capacity. And one cubic centimeter of copper is a lump about 
the size of the end of our litle finger. 


10. E. g., see Raymond A. Serway, ibid., p. 743-744 for a discussion and calculation of the 
electron drift velocity in copper. 


11. Richard P. Feynman, Robert B. Leighton, and Matthew Sands, The Feynman Lectures on 
Physics, Addison-Wesley, New York, Vol. 1, 1963, p. 2-4. In the classical EM theory launched 
by Maxwell and later modified by Heaviside et al, this problem did not exist for the original 
theoretical formulation. In that formulation by Maxwell, and continued by Heaviside, a material 
ether is assumed for the model. The Michelson-Morley experiments of 1887 destroyed the 
notion of the material ether, but the classical electromagnetics model has never been corrected 
to rectify its very serious foundations flaw in this respect 


12. Robert Bruce Lindsay and Henry Margenau, Foundations of Physics, Dover Publications, 
New York, 1963, p. 283-287. Note on p. 283 that a “field of force” at any point is actually defined 
only for the case when a unit mass is present at that point. In spite of this, most classical 
electrodynamicists continue to adhere to the notion that the EM field exists as such in the 
vacuum, but do admit that physically measurable quantities such as force somehow involve the 
product of charge and field. E.g., see J.D. Jackson, Classical Electrodynamics, 2nd Ed., John 
Wiley & Sons, New York, 1975, p. 249. Note that holding such a concept is tantamount to 


holding on to the material ether, and assuming that the vacuum itself is "measurable" or 
“observable.” 


13. The formula Е = ma is simply an algorithm for calculating the magnitude of the force. It 
states that "the magnitude of the force is equal to the magnitude of mass that is accelerating, 
multiplied by the magnitude of the acceleration." No such "equals" formula is a definition; it is 
only a calculational algorithm. 


14. This falsifies one of the assumptions in the common notion of the scalar potential; that its 
gradient in vacuum is a force field. Let us falsify another part of the conventional concept of the 
potential. Take the notion of forcibly pushing in "against the field" of a trapped charge, a unit 
charge from infinity. At any point you stop, the work n you have done on the unit charge is equal 
to the value of the potential, so it is said. Actually, you pushed in a one-coulomb collector, and 
have collected and dissipated as work n joules of energy on that one coulomb. In other words, 
the energy density of the potential there, if collected and dissipated on a collector, is n, where п 
is joules per coulomb (NOT joules!). To prove it: suppose we go out on 10,000 radials from that 
point, and push in from infinity 10,000 unit charges from infinity. Then, the total work done 
"against the potential gradient ("field”, in common language) is now 10,000 n. This makes no 
sense at all from the conventional view (which carefully refrains from multiple collectors!). It 
makes good sense from our view of the potential as having infinite energy but a finite energy 
density. In that case, the more collectors, the more energy collected, for dispersal as work. 


15. For a discussion, see Y. Aharonov and D. Bohm, 1959. 
16. Nikola Tesla, "The True Wireless," Electrical Experimenter, May 1919, p. 87. 


17. The power in the load is always the time rate of dissipation of energy that has just been 
freely collected by the load for dissipation. 


18. One can foresee a day in the not too distant future when any power company continuing to 
do such an unthinkable thing will have a class action suit brought against it by its customers! 


19. T. E. Bearden, "Mechanism for Long-Term Cumulative Biological Effects of EM Fields and 
Radiation," March 1993 (in preparation). 


20. Precisely analogous to a heat pump's operation - which as is well-known can readily be 
"over unity" in its efficiency. The maximum efficiency of the heat pump is about 8.22. E.g., see 
David Halliday and Robert Resnick, Fundamentals of Physics, 3rd Edition Extended, John Wiley 
and Sons, New York, 1988, Volume 1, p. 510-519. Good heat pumps normally have about 4.0 
efficiency. 


21. External power in an electric circuit refers to the dissipation rate (in the circuit's external 
load) of the potential gradients on the activated/potentialized electrons. Internal power refers to 
the dissipation rate in the circuit's bipolarity source. 


22. We call strong attention to T.W. Barrett, "Tesla's Nonlinear Oscillator-Shuttle-Circuit (OSC) 
Theory,” Annales de la Fondation Louis de Broglie, 16(1), No. 1, 1991, p. 23-41. In this 
important paper, Barrett shows that a higher topology EM, such as quaternion EM, allows many 
things to be accomplished with circuitry that are not apparent to a conventional vector or tensor 
analysis of that circuitry. He also shows the Nikola Tesla's circuits accomplished this higher 
topological functioning. 


23. It is easy to test this. Connect several different wires to a single source of potential gradient. 
With respect to ground, the end of each one of those wires has the same potential gradient as 
does the original source with respect to ground. If you connect 10 wires to a single "100-volt” 
potential gradient source, you will have ten 100-volt potential gradients appear. You can use 


each of these ten potential gradients as a primary source. From each of these new primary 
sources, you can branch ten more, and now have a hundred potential gradient sources. You 
can treat each of these hundred new sources now as a primary source. To each one, you can 
add a switcher, collector, and external load, and drive all 100 loads. Or instead, you can put ten 
switcher/collector/external load circuits with each of the hundred new primary sources, and 
power all 1,000 external loads. Energy/potential is free from any source, so long as you do not 
demand power from the same source. 


24. Per Whittaker and Ziolkowski, this VPF exchange -- from consideration of its wave aspects - 
- consists of a harmonic series of bidirectional waves. 


25. We are easily permitted to have free energy and violate the "local energy conservation law 
for a closed system." This is because the system is not closed, and so instead we must apply 
local energy conservation for an open system with a hidden source. In any given time interval, 
the energy taken (scattered) from the system as external work cannot exceed the sum of the 
unscattered trapped energy that was in the system initially and the unscattered energy that 
flowed into the system during that time interval. 


26. You can actually do away with the separate collector, and utilize the doped copper DSC 
‘material itself as the collector. However, you will not be able to collect nearly so much energy in 
each collection cycle, for dissipating in the load in the subsequent work cycle. 
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Figure 1a. Internal wave structure of the scalar potenti 
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Figure 1b. Internal wave structure of the scalar potential (end). 


Bell state analyzer with Linear Optics 


* To realize a Bell state measurement is to make the two input SPDC 
photons indistinguishable on the BS. The method is to make the two 
photons spatially and timely overlapped on the BS perfectly. 

* However, the timely overlap is difficult since the SPDC photon has a 
ultrasmall coherent time about 100fs, definitely shorter than the time 
resolution of state-of-the-art single photon detector. 

* What we can do is to scan the interference fringes to make it sure 
that the two photons arrive at the same time. But a cw laser will... 


No interference fringes 
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Figure 2. The secret of extracting and using free energy. 
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LOAD 


ADDITIONAL COMMENT: 
March 12, 1993 


The present classical CEM model prescribes closed, energy-conservative type systems. If any 
electrical device works totally according to the accepted CEM model, it cannot and will not ever 
produce overunity. Simply put, you have excluded any hidden EM source that is freely 
replenished, and you have assumed continual killing of all energy input sources utilized. On the 
other hand, if one takes the view that the overunity electrical machines are possible after all, 
then -- whether one is consciously aware of it or not - one has implied that classical CEM must 
somehow be substantially flawed. If it's flawed, then -- being a model -- some of its primary 
assumptions (postulates) and/or fundamental definitions must be in error. The proper place to 
go after "free electrical energy" is to rigorously examine CEM, over and over, until flaws are 
uncovered which allow a hidden, freely replenished source of input energy. In other words, one 
must find а way to "open" the electrical system to an inflow of energy from this source, without 
closing off the source. Until one finds such an "extension" of CEM, one has no model or 
concept which can reasonably be expected to provide overunity electrical energy output. Note 
also that, while the majority of the EM circuitry of an electrical overunity machine may obey 
CEM, at least one section - where the source is freely tapped and the excess energy extracted 
— must violate CEM. 


1 have spent many arduous years in this very process, right or wrong. The bottom line of my 
search is this: the only verified (by Whittaker and Ziolkowski) (WZ) "freely replenished river" of 
EM energy, that can act as the required "free energy" source for input to the would-be overunity 
electrical system, is the potential. But to understand the potential, completely new definitions 
are required for many entities, among them being energy, electrical charge, electrostatic scalar 
potential, voltage, etc. The present so-called “definitions” of these entities in CEM are either 
non-existent, entirely wrong, or quite unsatisfactory. 


So far, the search has uncovered two major ways to tap the continually-replenished EM energy 
in the scalar EM potential 


(1) use of the inner WZ internal biwave structure of the potential as pump waves on/to a. 
nonlinear material (such as the atomic nucleus), so that the nucleus becomes a pumped phase 
conjugate mirror. Then, by normal phase conjugate optical theory, simply inputting a small 
signal wave will produce an amplified phase conjugate replica (PCR) wave emitted from the 
mirror material, and this PCR will precisely backtrack the original input signal wave's path (see 
the distortion correction theorem) back out of the nucleus, out of the atom, and into the external 
circuit. There, the amplified PCR wave can be “filtered off” and sent to the external load, to 
power the load. The Floyd Sweet vacuum triode works precisely by this mechanism. Note 
particularly that Barrett has shown that higher topology EM (such as the original quaternion EM 
theory) can accomplish such "optical functioning” without the use of optical materials. To do 
Sweet's vacuum triode type process is thus theoretically possible with electrical circuitry alone, 
but one must have more than the current understanding of CEM, as Barrett pointed ош. In 
other words, one can “open” any 4-space system by adding hyperspace (or subspace, if one 
insists on retaining Minkowski 4-space). One can thus have a hyperspatial source. Indeed, 
Ziolkowski and others have already pointed out that the WZ type decomposition of the scalar 
potential is essentially equivalent to having complex sources. 


(2) The second way is to "trap the electron gas electrons" in a separate collector, feed "current- 
free potential" to the collector from a primary battery or other source of potential, and collect a 
bunch of excess energy (potential) in the collector's "penned up free electron ‘horses” waiting to 
carry the excess energy to the load and dissipate it there, once they have been released. Then, 
one switches the primary potential source away from the collector, while the "energy-loaded 
horses" are still trapped and straining at the bit, so that no work can be done -- by those 
agitated horses when they stampede out of there - on the internal resistance of the primary 


source, to destroy or reduce it. In the same switching action, the collector with its "snorting but 
still trapped electron horses" is switched across the load to form a totally separate circuit with it, 
having nothing at all to do with the original primary source of potential. Then, the agitated 
horses are released, and thunder out through the load, scattering their riders (excess energy) in 
all directions in the load, producing work/heat and powering the load. They will also charge on 
around to the reverse side of the collector, and kill its charge separation (kill its potential) as 
well, just as does any ordinary circuit. 


The major disadvantage of method 1, as we presently have seen it done (however, check 
Barrett's demonstration that Tesla's patented circuitry is capable of doing it by circuitry alone), is 
that fime-reversed electrical energy is produced. So Method 1 has some serious drawbacks. 
"Time-reversed energy stuff”, which should stay in the atomic nucleus as Newtonian 3rd law 
reactions and 3rd-law energy exchanges, is dragged out. Unusual effects on biological systems 
can occur. Antigravity effects can occur. Other hidden processes in the universes, that affect 
the atomic nucleus, can be gated into the external circuitry, causing disaster. Monopoles can 
be deposited in the magnets, causing them to explode like hand grenades. Most of the new 
"massive time-reverse energy" phenomenology is still unknown. One cannot at this stage of 
ignorance adequately guarantee human safety. | presently don't see just how this kind of 
energy can pass an Underwriter Laboratories’ testing and certification, until a lot more 
exhaustive work is done to understand the new phenomenology. 


Method 2, however, yields ordinary, garden-variety, positive-time electrical energy. The method 
presented in the paper is my own discovery. No unusual time-reversed phenomena are 
involved. It would appear to be eminently practical to produce and certify power units based on 
Method 2. The phenomenology and risks are the same as for ordinary, time-forward power 
systems. 


Method 2 has another unique characteristic: as a system, ail the subsystems are already in the 
literature and validated. They have just not previously been put together in this fashion. So 
development of the system really represents an “integration” problem only, after one first does a 
little development of a proper degenerate semiconductor material (DSM). In other words, one 
first develops (and tests) the exact doping materials and percentage, to get a DSM material that 
is still a good conductor but has a relaxation time of -- say -- one tenth of a millisecond. One 
builds the wires from the battery to the collector out of this new DSM material. If one uses а 
capacitor for the collector, the plates must be made out of the new DSM material, not out of 
normal "pure conductor" material. Then one develops a switcher that switches in one tenth (or 
less) the relaxation time of the DSM, or in this case in one hundredth of a millisecond. That 
switching time, of course, is easy for any decent electronic technician or electronic engineer. 
One also develops a timing circuit that will (1) sense the status of the discharge of the collector 
energy through the load, and (2) trigger the switching at the correct times so that a smooth two- 
cycle (collect, discharge) process results. Note that the lengths of cycle one and cycle two are 
not necessarily equal at all. One may use multiple collectors/loads simultaneously, cascaded 
collectors/loads, etc. Hundreds of variations are possible and feasible. 


It is not possible to do anything with this discovery in a normal manner. 1 would dearly like to be 
economically independent, so | could work full time in my efforts on free energy, antigravity, 
extended EM healing, cancer, etc. Many orthodox scientists will also fiercely resist this upstart 
notion of "overunity" electrical machines to the bitter end. When powerful economic interests 
realize one has such thing for real, one is certainly going to be stopped, jailed, or killed, or he 
may just "mysteriously vanish” and never be seen again. 


So | just freely released and distributed my discovery of method 2, in the paper "The Final 
Secret of Free Energy”. It is deliberately targeted toward technicians, junior engineers, and 
educated laymen. (The principles and definitions raised, however, can be debated to the nth 
degree by knowledgeable foundation scientists). The paper has already been distributed 


worldwide. Now the principles and definitions are available to everyone. If they are in error, 
shortly that will be proven in spades. If they are correct, that will also be established shortly. 


Anyone who wishes can develop and patent a particular application. There's no longer any way 
to stop this information from being disseminated and utilized. 1 hope that a flurry of 
development and patenting activity will result around the world. Get cheap, clean electrical 
energy to everyone. Bring on the electric auto, clean up the noxious auto exhausts, get rid of 
giant oil spills, and clean up the biosphere. 


Tom Bearden 


Additional Information On 
The Final Secret of Free Energy 


Update 15 February 1994. 
© 1994 by ТЕ. Bearden 


Introduction 


My associates and I have filed the first patent application on two electrical overunity 
processes and devices; one similar to what is outlined in The Final Secret of Free Energy 

Ref 1] and an additional variation utilizing, as collectors, standard step-charged capacitors. 
rather than degenerate semiconductor materials. In 60 to 90 days, we will have a very 
enlightening paper (more likely a book) ready on that. We also plan to file several more 
extremely fundamental overunity patent applications from additional phenomena and 
mechanisms that we have uncovered. 


In this paper, itis assumed that the reader is familiar with the content of The Final Secret 
of Free Energy. Figure 1 shows the invention schematically, and we briefly summarize it 
as follows: 


Summary of the Invention 


A method and apparatus for extracting bidirectional EM wave energy from the vacuum 
through the scalar potential gradient across the terminals of an electrical source, collecting 
the excess energy in a collector without entropy, then separately discharging the collected 
energy through a load to perform work, without sending the load current back through the 
primary source against its potential gradient; i.e., against its back emf. Removing the load 
current from the source thereby substantially reduces the production of work inside the 
source to dissipate its bipolarity; said internal dissipative work being well-known to be the 
cause of exhaustion of the source's ability to continue to furnish emf to the external circuit. 
By reduction of its internal dissipation, the source is enabled to furnish more energy for 
dissipation in the external load than is utilized to dissipate the source internally. Hence the 
source is enabled to operate with an overunity operational efficiency. The system 
permissibly operates as an "open" system, and extracts and utilizes excess EM energy from 
a free-flowing external source (the flux exchange between the surrounding vacuum and the 
bipolarity of the source), hence it can operate at an efficiency greater than unity without 
violation of the laws of physics, in а manner analogous to but entirely different from a heat 
pump. In this invention, it is not the purpose of the primary source to furnish current and 
dissipative power to the external circuit. The bipolarity of the source is utilized primarily 
as a dipole antenna to receive the bidirectional EM wave energy flow from the vacuum, 
and direct it without entropy through a switching unit to the collector. Conduction 
electrons in the collector are temporarily restrained while being overpotentialized by the 
excess energy being collected upon them, The collector and its overpotentialized electrons 
are then switched away from the primary source, and connected across the load as a 
separate circuit and closed current loop. The electrons in the collector and their exces 
energy are then automatically released to flow as current discharge through the load, 
releasing their excess energy to perform useful work in the load. The collector is then 
switched away from the load and back across the primary source, and another collection 
cycle is initiated. Iteration of the collection and discharge cycles provides power to the 
load. Additional collection and smoothing capacitances for smoothing the iterations and 
furnishing steady power to the load may be added as desired, The invention violates the 


closed circuit practice of powering loads, but does not violate the conservation of energy 
law, the second law of thermodynamics, or any of the other known laws of physics. 
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Figure 1A 


Figure 1a. Type circuit utilized for ramp-up charging of a capacitor without work, and separate discharge of the collected 
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Figure 18 


le pulse charging of a degenerative semiconductor collector without appreciable work, and 


Figure Ib. Type circuit for sir 
separate discharge of the collected energy in the load without substantial depletion of the primary source 


Use of Step-Charged Capacitor as the Collector 


Fulfilling our search for a special material with the extended electron gas relaxation time 
for the collector, a material alloy composed of 98% aluminum and 2% iron is tentatively 
suggested. However, production of this alloy is particularly difficult, so we are still 
researching for a solution that is more easily manufactured. 


Meanwhile, the necessity for using a special material for the collector has been bypassed 
by another procedure we have utilized. Rigorously one can use а normal capacitor as the 
collector, if one step-charges it in several hundred small incremental rectangular voltage 
steps (stair-step-charging). The proof that this can freely charge a capacitor with energy, 
without having to do appreciable work, is already known in the literature. You can charge 
the capacitor without entropy and essentially without drawing electron mass current, [Ref 
Ref 3, Ref 4 Ref 5] 


Actually we consider the capacitor to be charged by ли splacement current flow, 
which for circuitry purposes we consider to be Л -- a flow of pure potential (trapped 
EM energy) along a conductor or through the vacuum; i.e., under conditions where mass 
displacement current flow does not exist. [Ret 6, Ref 7] 


Massless Displacement Current Is Freely Available From Any Source 


The principle embodied in the invention is that one can extract all the free EM energy one 
wishes, from any electrical power source, as long as itis extracted via massless 
displacement current and not by electron mass flow current. [Ref 8] And one can freely 
collect this extracted energy from a source into an ordinary capacitor if one does it 
correctly, because one can charge the capacitor via massless displacement current without 
expending any appreciable work inside the source to dissipate its dipolar separation of 
charges. 


Every Electrical Source of Potential Is Already a Free Energy Source 


We thus advance a revolutionary concept: all present power systems already utilize fee 
energy source-antennas. However, the standard two-wire closed circuitry diabolically 
utilizes one-half the total free energy extracted by the source-antenna from the vacuum, to 
perform work inside the source-antenna to dissipate its dipolarity and hence to dissipate 
the source-antenna (ie. the receiver) itself 


The source already acts as a "dipolar antenna" to continually receive "scalar potential" 
current d£/dl (massless displacement current) from the vacuum. [Ref 9] Previously 
scientists and engineers have simply ignored this special massless EM energy influx. For 
load-free (i.e., mass-current-free) conditions, (4/41) is continually received from the 
vacuum Бу any dipole (i.e, by any dipolar source-as-an-antenna), and the flowing energy 
is continually exchanged back and forth between the vacuum and the dipole. 


This free energy exchange with the vacuum is also true of any two points in our circuit that. 
possess an open-circuit voltage or potential difference between them. Two such points act. 
as a dipole. Free energy dipolar antenna sources are everywhere; we just have to learn how 
to break the symmetry in their energy flux exchange with the vacuum, collect some of the 
freely flowing influx, and distribute that collected excess energy to an isolated load to 
separately power it. 


In other words, we simply have to implement circuitry that operates analogous to the 
standard heat pump cycle. 


WHY PRESENT SYSTEMS HAVE COP < 1.0 
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Figure 2. Why present electrical power systems have underunity operational efficiency. 


Conventional 2-Wire Closed Circuit Operation 


In the conventional 2-wire system a load is added to the source-antenna, allowing 
circulation of electron current in a closed circuit through the load and then through the 
ground return line back to and through the dipolar source-antenna. The only useful reasons 
for this "closed circulation” of the electrons are (1) itis simple, easy, habitual, and 
accepted, (2) all our components, instruments, and methodologies are developed in 
accordance with this usage, (3) one uses the electrons as a working material fluidto 
receive, transport, and discharge excess EM energy, and (4) forcing the electrons back 
through the back emf re/oads the spent electrons again with excess EM energy in the form 
of little ¥#'s (excess trapped energy density) upon each recycled electron. 


Some of the excess collected upon the electrons is expended in the load as useful work, 
but one half of the total is expended in driving the spent (without excess 7#Consequently 
all conventional 2-wire circuits, which return 2/7 external electron-flow current loops back 
through the source, are always underunity devices, as is shown in Figure 2. Eerily these 
conventional sources are already free energy devices, which are unwittingly attached to 
circuitry specifically designed to utilize part of their freely received energy to deplete or 
destroy themselves, i.e., they are already open systems receiving free energy from the 
vacuum, but they are hooked up and designed in a suicidal manner so as to use at least half 
of that freely extracted energy to re-close the system and shut off the influx of free energy. 
Since at least some of the remaining half of the energy is lost in inefficiencies, frictional 
losses, etc., less than half the total free energy goes to the load. So there is always less 
useful work being done in the load than the destructive work being done inside the free- 
energy source-antenna to destroy it. 


Operational Efficiency 


We define operational efficiency Alpha as the average power expended in the load to 
power it, divided by the average power expended inside the source to dissipate its 
dipolarity. If Alpha < 1, one has to externally furnish energy to do restorative work upon 


the source to replace or offset that amount of destruction being done inside the source, if 
one wishes the source to continue to operate as an energy-receiving antenna. If Alpha > 1, 
then if the additional losses are minimal, the device can conceivably run itself while 
furnishing some energy to a load to produce useful work. 


We Must Excise the Suicidal Closed Circuit To Achieve Overunity 


There is no mysticism in the overunity electrical device. The device is an open system that 
extracts excess energy from the vacuum, collects it, and transports it to the load to 
separately power the load. It is simply analogous to the standard heat pump cycle. It is also 
directly analogous to presently operating overunity systems such as windmills, 
waterwheels, solar cell arrays, and hydraulic turbines in a dam installation. All that we 
have done is to eliminate or dramatically reduce the standard cancerous mistake in 
conventional electrical power systems wherein much of the excess energy freely extracted 
from the vacuum by the already-overunity electrical source is then utilized to destroy the 
source's energy reception ability! 


As we stated, in the conventional electrical device and circuitry, more destructive work is 
always done inside the source than is done usefully in the external load. Hence the. 
conventional operational efficiency is always underunity 


Legitimate Overunity Systems Comply With Well-Known 
Requirements 


There are many alternative and well-known permissible free energy systems that operate at 
overunity operational efficiency: solar cells, windmills, hydraulic turbines, heat pumps, 
and water wheels, to name a few. All of these are open systems, receiving an influx of free 
energy from a natural energy flow, and collecting and gating some of that energy to be 
dissipated in a load to do useful work. All of them are permissible overunity devices, since 
(1) they are open systems, (2) they constantly receive a free energy influx from an external 
source, (3) they extract and collect some of this energy without dissipation, (4) they 
dissipate this collected energy in a load, and (5) the discharge process is totally separated 
and isolated from the "collection-from-the-source" process. 


No Legitimate Overunity System Is Intentionally Made Self- 
Destructive 


Not a single one of these open overunity systems foolishly uses part of its freely extracted 
and collected energy to re-close the system and shut off its influx of free energy flow! 
What engineer would build a solar array such that, the moment the current started to flow, 
it powered a shutter arrangement to gradually close and shield off the solar array from the 
sun? Who would build a windmill so that, whenever the angled-blade assembly rotated in 
the wind to furnish power, a gearing feedback assembly also slowly caused the individual 
blades to rotate into a position parallel to the wind, thus stopping the windmill? 


Yet this is precisely what the conventional electrical power system does with its external 
circuit. It deliberately utilizes half of the freely extracted energy to re-close the system and 
shut off the free energy flow between the vacuum and the source-antenna, by destroying 
the receiver-antenna! 


However, this "suicide circuit" practice is guaranteed to keep the power meter on your 
home or business, and to keep the meter on the gas pump for fueling your automobile. 
Perhaps one may be forgiven for suspecting that, at the deepest levels of financial control, 


this may be the real purpose in seeing that the existing interpretation of classical EM stays 
"as is.” 


All Electrical Power Sources Are Already Free Energy Receiving 
Antennas 


All conventional electrical power systems already contain fully functional free energy 
Systems in their source component. Each conventionally designed system is, however, 
deliberately suicidal, since part of the system's own energy is utilized to work against itself 
and destroy itself. This is primarily due to the preoccupation of engineers with power and 
work. They do not consider the source as an energy source, but as a power source, Power 
being the time-rate of performing work, and work being the dissipation of energy, they are 
thus naturally conditioned to think of the "dissipation of the source” as its natural 
functioning 


In fact, hardly a single one of them is aware that EM energy itself is a free-flowing 
process. Only a finite collector possesses a finite collection of EM energy. In nature, the 
potential gradients of all dipoles are already rivers of free-flowing EM energy exchange 
with those dipoles, where the energy density is freely furnished and is essentially free for 
the taking, It is mind-boggling that we have all been conditioned to extract this free energy 
furnished by nature and the creator, but to always utilize half of the extracted energy to 
destroy the receiver-antenna and thus strangle the flow! 


In our work, we simply have excised this "self-destructive" cancer and reworked the 
circuitry so that only a minimal amount of the freely extracted energy is utilized for 
internal destruction of the source-antenna, 


Thermodynamics and Open Overunity Systems Not In Equilibrium 


In our approach we have an open system during every collection cycle, with an external 
source of energy and a continual energy influx. We have deliberately broken the local 
mmetry of the system's energy exchange with the vacuum, by spatially and temporally 
parating the energy collection and energy discharge phases. Overunity operational 
efficiency is permissible for such a system without violation of any of the laws of nature. 
Some of the influx of excess energy from the vacuum into the dipolar source antenna is 
transported without loss to the collector and collected. The collected energy in the 
collector is then separately discharged through the load, without any of it being discharged 
back inside the source-antenna. Note that we have broken local energy flow equilibrium 
but not global energy flow equilibrium, 


The second law of thermodynamics, e.g., does not even apply to such an open system not 
in equilibrium. Classical thermodynamics cannot even compute the entropy of an open 
system not in thermodynamic equilibrium, as is well-known to thermodynamicists. [Ref 


10] 


What classical thermodynamics does have to say, is that such an open system must contain 
excess energy when compared to the closed system in equilibrium, because the closed 
system in equilibrium is in the maximum entropy condition. [Ref 11] Global conservation 
of energy is not violated, just as it is not violated in a windmill or in a heat pump, which 
are similar open systems. Local conservation of energy (which applies only to a closed. 
system or to a system in total equilibrium) does not apply because the system is open and. 
not in equilibrium. 


Permissible Electrical Overunity Is Not Perpetual Motion 


Bell state analyzer with Linear Optics 


* A solution is to use Pulse laser 


The pulse will bring some time jitter to the SPDC photon, we insert a 
narrow band filter can extend the coherent time of the SPDC photon 
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Ап open system out of equilibrium need not conform to (1) the local (closed system, 
equilibrium conditions) conservation of energy nor to (2) the second law of 
thermodynamics (which assumes equilibrium conditions). It must and does conform to the 
global conservation of energy, just as does a waterwheel or windmill. We strongly stress 
that the overunity electrical device is not a "perpetuum mobile." [Ref 12] The electrical 
operations and systems we propose are perfectly permissible by the known laws of physics 
and do not violate any of them. We propose a permissible series of overunity electrical 
systems. 


The Heat Pump Analogy 


In one way of viewing it, all we have done is utilize the potential as a more modem type of 
quantum mechanical fluid having hidden bidirectional flowing EM energy. [Ref 13], Ref 
14, Ref 15, Ref 16] QM already certifies that the potentials, not the force fields, are the 
primary causes of all EM phenomena. Contrary to classical EM theory, the force fields are 
effects in, on, and of the charged particles themselves. Consequently, if the potentials are 
the primary causes of all EM phenomena, then for free energy to perform work (free 
causes to collect and generate desired effects) we must turn to the potentials, 


We have utilized a hookup and switching arrangement so that energy-free collection is 
totally separated from collected energy discharge in the load. In short, we have done what 
а normal heat pump does, when it uses the air with its thermal energy as a working energy- 
containing fluid. Consequently, overunity operational efficiency of analogous electrical 
devices is perfectly permissible, and not prohibited by the known laws of physics. 


An Electrical Power Source Is a Dipolar Antenna For Free Reception 


of Energy 


An electrical power source is in fact only a dipolar antenna for reception of potential 
(hidden bidirectional Whittaker/Ziolkowski waves). All the current you run back through 
the back emf of the source, to perform dissipative work inside it, is something you yourself 
are doing to the source. It is not a priori a characteristic of the source! 


Ifno work is done inside the source's internal bipolar separation of charges (i.e. if no 
electron or ion current is forced back up from the ground return line against the source- 
antenna's potential and therefore against its back emf), then the dipolar source-antenna will 
last essentially forever, or until something corrodes or breaks mechanically. 


The flow exchange of energy between the vacuum and the dipolar source-antenna is freely 
driven by all the charges of the universe, in accordance with Puthof?'s cosmological 
feedback loop. [Ref 17 


Massless Displacement Current 


Technically one is using massless displacement current to charge the capacitor, rather than 
electron mass flow current. It is real energy flow nonetheless; just in work-free, 
dissipation-free form. As is well-known, one plate of a capacitor already charges the other 
plate by just this very massless displacement current, transporting real EM energy across 
the gap between the plates in the process. The electrons themselves do not cross the gap. 
Displacement current is already well-known to be "free" energy transport without any 
dissipation as power and work, By drawing massless displacement current only from the 
source-antenna instead of electron flow current, you can draw work-free, dissipation-free 
energy as long as you wish, as often as you wish, and as much as you wish, without ever 


dissipating the source-antenna. You just have to collect it onto some trapped electrons or 
other charges, such as in a capacitor’ plates, then switch the collected energy (charged 
capacitor) separately across a load, in a separate discharge circuit, to discharge through the 
load as work. 


The real trick is to prevent the electrons in the circuit from moving and providing mass 
"energy dissipation" current inside the source during the collection process. In the original 
paper, we explained that this could be done by using as a collector a degenerate 
semiconductor material, with extended electron gas relaxation time. In this paper we have 
explained how this can be done by step-charging an ordinary capacitor as a collector, We 
have also included specific references proving (both experimentally and theoretically) that 
this is correct, With the requirement for special materials removed, there is no reason that a 
competent researcher cannot develop a step-charged capacitor device to prove it 
experimentally for himself or herself. 


Requirement: Proof of Principle and Independent Test and 
Certification 


My associates and I are proceeding as rapidly as possible toward full-up "proof-of- 
principle" circuits for open release and certification or falsification by the scientific 
community and engineers at large. Soon we also expect to release to other researchers 
information on the kinds of new electrical phenomenology one meets in true overunity 
electrical devices. These are not in the textbook, at least with respect to electrical power 
systems. We give some indication of these phenomena below: 


New Circuit Phenomena Must Be Mastered 


One meets unusual electrical phenomena in attempting to perform overunity electrical 
operations. For overunity, a priori one must "slip excess potential" through the circuit 
essentially without losses. That is, one must deliberately pass massless displacement 
currents through the circuit and at least through some of its components, 


s in particular exhibit unusual phenomena, to say the least, 
potential is introduced into and through all their internal components inside 
modern semiconductors. An ordinary MOSFET, e.g., may have 25,000 separate internal 
components. It is as if Someone crammed the entire electronic parts store inside it. Simple 
switches these semiconductors are not, when exposed to appreciable massless 
displacement current, 


When one "slips in" some pure potential, by SWZ decomposition one has also slipped in 
some bidirectional EM pump waves. The nonlinear semiconductor materials will function 
as phase conjugate mirrors when suitably pumped, including at non-optical frequencies. 
Consequently pumped phase conjugate replicas, self-targeting, formation of quantum 
potentials, and modular variable effects sometimes begin to evidence. We will address and 
explain some of these effects in a future paper. For now, we simply state that they occur, 
and there is a host of extra phenomenology the experimenter may encounter. 


However, an iron rule for the experimenter is that, for odd circuit behavior, first exhaust all 
"normal" causes before turning to the extraordinary causes. One will save oneself a great 
deal of grief by applying this Occam's razor. 


Also in deliberately utilizing displacement current, one is actually employing an expanded, 
higher topology EM with additional degrees of freedom, similar to that pointed out by 
Barrett. [Ref 18] Consequently one encounters a host of additional higher topology EM 


phenomenology. In particular one encounters nonlinear optical (NLO) functioning of the 
semiconductors at any and all frequencies, not just in optical bands. 


Overunity Electrical Devices Are Permissible By The Laws of Physics 


‘The overunity electrical energy system is permissible by the laws of physics and is not in 
any manner perpetual motion. It simply extracts excess EM energy from an ubiquitous 
source, through a dipole as a receiver, and collects that excess energy, conducts it to the 
load, and separately dissipates it in the load to power the load, without using any of the 
collected energy to perform work inside the source to dissipate the source-antenna. It is 
directly analogous to a heat pump, which is well-known to perform at overunity 
operational efficiency under nominal conditions. 


In Conclusion 


Primarily my associates and I believe we have corrected an ubiquitous error made in 
present power systems that prevents these systems from realizing their already-inherent 
overunity operational efficiency. We also firmly believe that the permissible electrical 
overunity device is an idea whose time has finally come. 
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1. T. E. Bearden, "The Final Secret of Free Energy," distributed over the Internet, Feb. 
9, 1993. The paper was also published in Magnets, 7(5), pp. 4-26 (1993); in 
Explore!, 4(3/4), pp. 112-126 (1993), and in several other media. 

2. For proof that you can charge an ordinary capacitor almost without entropy, see 1. 
Fundaun, С. Reese, and Н. Н. Soonpaa, "Charging a Capacitor," American Journal 
of Physics, 60(11), pp. 1047-1048 (1992). A capacitor can be step-charged in small 
steps to dramatically reduce the entropy required to charge it. In the limit, a 
theoretically perfect capacitor can be fully charged without any electrical current or 
work at all, i.e., you can simply transport the excess energy density (the potential 
gradient) of the open circuit voltage of the source to the collector, and couple that V 
ito the electrons trapped in the capacitor plates, without electric current from or 
through the source. 

3. M. G. Calkin and D. Kiang, "Entropy Change and Reversil 
of Physies, 51(1), pp. 78-79 (1983). 

4. F. Heinrich, "Entropy Change When Charging a Capacitor: A Demonstration 
Experiment," American Journal of Physics 54(8), pp. 742-744 (1986) 

5. V. K. Gupta, Gauri Shanker, and N.K. Sharma, "Reversibility and Step Processes: 
‘An Experiment for the Undergraduate Laboratory," American Journal of Physics, 
52(10), pp. 945-947 (1984), 

6. In most texts the treatment of displacement current is far from adequate. A better 
treatment than most is given by John D. Krauss, Electromagnetics, Fourth Edition, 
McGraw-Hill, New York, pp. 437-439, 547-549 (1992). Additional useful insight 
can be gained from David J. Griffiths, Introduction To Electrodynamics, Second 
Edition, Prentice-Hall, Englewood Cliffs, New Jersey, pp. 304-308 (1989), 
Problem 7.51 on p. 335 is also of direct interest, as is particularly the comment by 
Griffiths below the problem. Additional insight can be gained from David Halliday 
and Robert Resnick, with assistance by John Merrill, Fundamentals of Physics, 
Extended Third Edition (1988), John Wiley & Sons, New York, vol. 2, Article 37- 
4: Displacement Current, pp. 836-837, 839-841. The standard notion is to (1) retain 
the continuity of current, thus modifying and salvaging Ampere's law, (2) the 
displacement current is non-physical, i.e., it does not involve the transfer of 
charged mass, (3) focus primarily upon magnetostatics as to the results achievable 
by the displacement current, (4) retain the notion of Pas E, a force field, thereby 


lity," American Journal 


focusing the notion of displacement current upon the change of the E field without 
the flow of charged mass, and (5) retain the confusion between electrical charge 
and charged mass that is inherent in the terms "charge", "current", ete. On p. 836 
Halliday and Resnick point out that the displacement current is not derived per se, 
but is a "fit" based upon symmetry arguments, and it must stand or fall simply on 
whether or not its predictions agree with experiment. On the same page the 
displacement current is taken to be a linear function of d8/dt. For flow along a 
circuit where there is no electron mass current, it seems appropriate to replace d# 
/dt by d#/dl. It is also strongly indicated that one should clearly distinguish 
between charged mass current flow and the flow of massless charge, which is the 
approach we have taken. 


A final indication of the way conventional scientists tend to regard displacement 
current is given by Martin A. Plonus, Applied Electromagnetics, McGraw-Hill, 
New York, pp. 446-448 (1978). Here Plonus uses the prevailing notion of the E. 
field being altered by the flow of massless displacement current. As can be seen, 
the displacement current is relegated almost to a curiosity of capacitors, and not 
really too essential except just to "balance the books" and retain Ampere's current 
continuity. 


We now wish to point out something very subtle but very rigorous. CEM 
erroneously uses E = -¥ to equate a mass-free potential gradient with a mass 
containing force field. This "E-field" only exists at a point when there is a point- 
coulomb of electrical charged mass at the point. The real version of this equation 
should be E == -[(¥#)eq)/iql, where Yis the potential gradient coupled directly to 
the charged point-mass at the point, q is the number of coulombs of charged mass 
at the point, q/lq| is one coulomb of charged mass, and E now is properly the force 
оп and of each coulomb of the collected charged mass at the point. 


Viewed in this manner, one can now see that the E field may be altered by flow of 
additional charged mass q, or by flow of massless additional 93, or both. This is 
now in agreement with the manner in which it is approached in CEM, but more 
rigorous. Essentially it states we may increase the total "charge" (potential) at a 
point by either (1) moving in additional charged masses by use of a conventional 
current, or (2) moving in additional massless charge (potential) without any 
additional change in mass, or (3) a combination of the above. 


However, let us apply this to a single charged particle or to a fixed number of them. 
No one seems to have noticed that the notion of altering the E-field of the collected 
point- charges at a point via method #2 , i.e. by a flow of massless displacement 
current onto the fundamental charged particles themselves, a priori requires the 
electrical charge of each fundamental particle to change. Hence it falsifies the 
notion of quantization of charge. 


Also, no one seems to have noticed the electric power implications: if it is known 
that one can charge a capacitor purely by displacement current, then one can charge. 
up the capacitor with energy, without any dissipation of the source, because only 
charged mass current through the back emf of the source does that. So one can then 
disconnect the charged capacitor and separately connect it in a closed circuit with a 
load, to discharge through the load and furnish free work in the load (free in the 
sense than no dissipation of the primary source occurred in either the collection of 
the energy or in discharge of the collected energy through the load as useful work) 
Free energy, overunity electrical devices, etc. should then be readily apparent and 
permissible, from the known nature of displacement current and capacitors alone. 


7. Maxwell assumed a material ether, which was assumed to be a thin material fluid 
filling all space. Hence force (which must have mass as a component due to its 
definition Е == d(mvy/dt) could be modeled as existing in the Maxwellian ether, for 
there was already thin matter present everywhere. Hence in Maxwell's EM the 
incorrect notion resulted that force fields existed in the vacuum. Oliver Heaviside 
continued this erroneous assumption, since in fact he hated the potentials, regarded 
them as mystical, and stated that they should be "...murdered from the theory." 
Also, electricity was thought to be a similar thin material fluid. So the material 
electric fluid could and did flow through the fluid vacuum also, giving the notion of 
the material electric flux density for D. Consequently, the units of D are coulombs 
(charged mass rate of flow) per square meter. Rigorously, that material D flux 
exists only on and of charged mass that moves; it cannot and does not exist in 
vacuum. Only potentials and potential gradients exist in vacuum, However, after 
Maxwell's formation of his theory, the Michelson-Morley experiment destroyed the 
‘material ether (not the ether per se, but its material nature), So electricians then 
simply proclaimed that they were no longer using the material ether, and that such 
did not exist! Not a single Maxwell/Heaviside equation was changed. The material 
ether is still very much assumed in classical EM (CEM) theory, and so the theory is 
accordingly very seriously flawed. Since CEM also has no adequate definition for 
either electric charge or the scalar potential, the problem is confounded, 


To clarify this problem, one must separate the notion of electric charge from the 
notion of mass. The electrical charge of a charged mass is the virtual photon Пих 
exchange between the surrounding vacuum and that mass. Since a virtual photon 
flux is just a scalar potential, the electron's massless electrical charge is simply its 
scalar potential. It can now be seen that, if we forcibly remove the notion of "mass" 
from D in the vacuum, or in a charged material medium where the charged masses 
cannot move, then the "material electric flux concept" portion of D turns into df 
‘dt, a change in the nonmaterial electric flux. However, D is a vector and hence has 
a "net Пих" spatial directional aspect which d/dt alone does not possess. It follows 
that the value of d#/dt at a spatial point actually represents the result of change of 
the value of at that point, as a function of time. Thus a directional operator must. 
first be invoked upon £at the point, to provide a direction for the spatial #-current 
after the d/dt operator is invoked. The appropriate operator to give directionality to 
#is V, so that D in vacuum or in an electron-current-free charged medium becomes 
a function of didt(-@#). Conventionally, the use in the literature of E = -P$ 
immediately provides that d/dt(-¥#) at a point results in dE/dt, or the time rate of 
change of the E-field at that point. If no distinction is made between charged mass 
current flow and massless charge current flow, this would be true in either vacuum 
or material media. However, we wish to specifically distinguish between massive 
displacement current and massless displacement current. So we point out that the 
increase dE/dt in the magnitude of the E-field at, on, and of a charged particle at a 
point, can be due to either (1) the flow of mass current to build up the number of 
point coulombs at that given point, where each coulomb has a fixed massless 
charge (potential), or (2) the flow of massless current d/dt (-#) so as to alter the 
value of Sat that point, evidenced by a fixed number of coulombs of charged 
particles, each of which has altered its individual potential and therefore its 
individual massless electrical charge. 


So what "flows" when the charged masses are frozen or absent is simply a current 
of scalar potential, resulting in a change of the potential upon fixed point charges of 
48/4. This is what crosses between the plates of a capacitor, e.g., which is where 
the notion of "displacement current" originated in the first place. (See, e.g., 
Halliday and Resnick, 1988, ibid., p. 836, Sample Problem 1, for expression of the 
displacement current as d¥/dt, neglecting constants of proportionality). This is also 


what flows when one connects multiple open circuit pairs of conductors to a 
source. 


It remains to examine Maxwell's equation Y.D = py. If mass displacement current 
cannot flow, then there exists no divergence of the mass current portion of D. 
However, massless displacement current can still flow, and there can exist 
divergence of that component. There are now three aspects to that equation: (1) the 
case in the vacuum, where there exists no physical p and hence no p, as such 
because of the absence of mass, (2) the case in a material medium, which is the 
normal case already treated in the standard equation and need not be further. 
addressed, and (3) the case in a material medium where, nonetheless, physical 
charged masses such as electrons cannot move, but massless charge currents may 
still move. Only cases 1 and 3 need to be addressed, and they have the same. 
treatment. 


We address the one dimensional case, which is sufficient for circuit current flow 
considerations. First we replace D with (D# + Dp), where the first term is the 
‘massless displacement current and the second term is the massive displacement 
current. In other words, we account separately for charged mass flow and for 
massless charge flow. Similarly, we express p, as two components, one massive 
and one massless, so that p, = d/dl(@ + пь). For case 1 and case 3 we make m, = 0 
and D; = 0. For those cases, we have Y.D = 9. Dj = d£/dl (since current along a 
wire is a one-dimensional flow). We specifically note that $, Dg, ¥.Dg, and 42/01 
are not necessarily conserved quantities, since #is mathematically decomposed into 
bidirectional EM waves, and is hence a freely flowing process. When symmetry is 
broken so that equilibrium conditions no longer exist, one or more of these 
quantities will not be locally conserved. 


What has actually been done here is to open the classical EM model to the free 
exchange of massless EM energy that is always ongoing between any charged 
particle's mass and the vacuum. We then account separately for the flow of the 
energy exchange (of the massless charge flow) and the flow of the physical 
receiver/transmitters (i.e., for charged mass flow). Our switching arrangement to 
separate the collection and discharge cycles constitutes a permissible "Maxwell's 
Demon" which breaks symmetry, hence breaks equilibrium and opens the system 
as required. Since such a system can continually receive a free influx of energy 
from its external source, such a system can permissibly exhibit overunity 
operational efficiency without violating the laws of physics. 


8. Displacement current is already known to be lossless transport of energy without 
entropy, i.e., without work. For a typical confirmation see Jed Z. Buchwald, From 
Maxwell to Microphysics, University of Chicago Press, Chicago and London, p. 44 
(1985). Quoting: "...no energy transformation into heat occurs for displacement 
currents." 

9. We strongly stress again that the scalar potential may be mathematically 
decomposed into a harmonic series of hidden bidirectional EM wave pairs. Each 
wave pair consists of an ordinary EM wave together with its superposed phase 
conjugate replica wave. Thus internally the scalar potential gradient across a source 
represents a bidirectional exchange of EM wave energy with the surrounding 
vacuum. See notes 13, 14, 15, and 16 below for references confirming the 
decomposition of the "fixed" potential into a dynamic flow process and energy 
exchange process. 

10. For confirmation see Robert Bruce Lindsay and Henry Margenau, Foundations of 
Physics, Dover Publications, New York, pp. 283-287 (1963). See particularly p. 
283, which emphasizes that a "field of force" at any point is actually defined only 
for the case when a unit mass is present at that point. See p. 17 on the limitations of 


a "natural law"; p. 213 and 215 for limitation of thermodynamic analysis to 
equilibrium states; and see p. 216 for definition of entropy. See p. 217 for the fact 
that the entropy for non-equilibrium conditions cannot be computed, and the 
entropy of a system not in equilibrium must be less than the entropy of the system 
in equilibrium, i.e., for a system to depart from equilibrium conditions, its entropy 
must decrease. Therefore its energy must increase. Thus the energy of an open 
system not in equilibrium must always be greater than the energy of the same 
system when it is closed and in equilibrium, since the equilibrium state is ће state 
of maximum entropy 

11. Lindsay and Margenau, ibid., p. 217. 

12. The basic notion in the perpetual motion conundrum is that somehow a closed 
system in thermodynamic equilibrium could perpetually provide external energy to 
а load outside the system. Such a notion is an oxymoron; if the system is closed, no 
energy can escape or enter, hence the system could not furnish energy externally to 
power a load or even just to radiate away. My associates and I have not in any 
‘manner proposed such a system or entertained the notion that such might exist. But 
it is well-known that open systems not in thermodynamic equilibrium can freely 
extract energy from their environment and furnish energy to power a load, and that 
is precisely what we have proposed 

13.G. J. Stoney, "XLVIII. On a Supposed Proof of a Theorem in Wave-motion, To the 
Editors of the Philosophical Magazine," Philosophical Magazine, 5(43), pp. 368- 
373 (1897). 

14.E. T. Whittaker, "On the Partial Differential Equations of Mathematical Physics," 
Mathematische Annalen, vol. 57, pp. 333-355 (1903). Whittaker mathematically 
decomposes the scalar potential into a bidirectional series of EM wave pairs in a 
harmonic sequence. Each wave pair consists of the wave and its phase conjugate. 
(We have pointed out elsewhere that such a wave pair is a standing 
electrogravitational wave and a standing wave in the curvature of local space-time). 
To see that all classical EM can be replaced by interference of two such scalar 
potentials (i.e., by the interference of their hidden multi-wave sets), see E. T. 
Whittaker, "On an Expression of the Electromagnetic Field Due to Electrons by 
Means of Two Scalar Potential Functions," Proceedings of the London 
Mathematical Society, Series 2, vol. 1, pp. 367-372 (1904). 

15 Richard W. Ziolkowski, "Localized Transmission of Electromagnetic Energy," 
Physical Review A, 39, p. 2005 (1989). For related material, see Richard W. 
Ziolkowski, "Exact Solutions of the Wave Equation With Complex Source 
Locations," Journal of Mathematical Physics, 26, pp. 861-863 (1985). See also 
Michael K. Tippett and Richard Ziolkowski, "A Bidirectional Wave 
Transformation of the Cold Plasma Equations," Journal of Mathematical Physics, 
32(2), pp. 488-492 (1991), 

16.C. W. Наше, "A DC Voltage is Equivalent to Two Traveling Waves on a Lossless, 
Nonuniform Transmission Line,” IEEE Microwave and Guided Wave Letters, 3, 
рр. 82-84 (1993). 

17.H. E. Puthoff, "Source of Vacuum Electromagnetic Zero-point Energy," Physical 
Review A, 40(9), pp. 4857-4862 (1989). Presents PuthofT' self-regenerating 
cosmological feedback cycle for the source of the vacuum EM zero-point energy. 


Our comment: Over any macroscopic range, the vacuum fluctuations (¥#'s) of the 
ZPE sum to a vector zero translational resultant. The individual ZPE components 
(P's), however, аге still present and active, and their energies are present as well 
That vector zero can thus be considered to be a gradient-free potential, or the 
vacuum potential, since it contains enormously dense, trapped EM energy. So the 
vacuum potential -- pure space-time (ST) itself -- contains enormously dense EM 
energy. 


One can then apply the Stoney/Whittaker/Ziolkowski (SWZ) methodology to 
decompose this powerful vacuum potential, i.e., the vacuum, and in fact space-time 
(ST) itself, into an incredibly dense flux of EM energy. Space-time is revealed to 
be an incredibly powerful electrostatic scalar potential. The electrical charge 
(potential) of a charged particle is а small potential gradient in the ST potential, 

ie. it is a slight alteration of the local ST potential. Via Puthoff’ self-regenerative 
feedback cycle, the energy flowing in this potential is being exchanged between the 
local source and all the charges everywhere in the universe. This "potential 
gradient" or electrical charge itself can be decomposed via the SWZ approach, and 
becomes a bidirectional EM wave pair exchange of excess EM energy between the 
vacuum/ST and the charged particle's mass. The potential gradient between the 
ends of a dipole have similar decompositions, with the additional characteristic that. 
the negatively charged end of the dipole receives the forward-time waves from the 
SWZ wave pairs, and the positively charged end receives the time-reversed waves. 


Our final comment is that Cole and Puthoff have rigorously shown that, in theory, 
the vacuum EM energy can indeed be extracted. See Daniel C. Cole, and Harold E. 
Puthoff, "Extracting Energy and Heat from the Vacuum," Physical Review E, 
48(2), pp. 1562-1565 (1993), 


18, T. W. Barrett, "Tesla's Nonlinear Oscillator-Shuttle-Circuit (OSC) Theory," 
Annales de la Fondation Louis de Broglie, 16(1), pp. 23-41 (1991). Barrett shows 
that a higher topology EM model (¢.g., EM expressed in quaternions) allows 
shuttling and storage of potentials in circuits, and also allows additional EM 
functioning of a circuit that a conventional EM analysis cannot reveal. As an 
example, one may meet optical functioning without the presence of optical 
materials 


LEGEND: 


= filled black dot (like scalar product) in original text 
Greek letter Ө for the Scalar Electrostatic Potential field 
Greek letter Nabla (upside down triangle) 

= Absolute value of x (only positive) 


kl 
uf = microFarad 


PRACTICAL OVERUNITY ELECTRICAL DEVICES 


(C) T.E. Bearden 
May 13, 1994 


Introduction 


Recently, my associates and I have filed a patent application on what we believe will at long last reveal the mechanisms for practical 
overunity electrical devices. It is my purpose in this paper to provide additional information augmenting my former two papers, (1) 
"The Final Secret of Free Energy,” Feb. 1993, and (2) "Additional Information on the Final Secret of Free Energy.” Feb. 1994. In this 
present paper, with the permission of my colleagues, release the gist of our work on separation of electrical charge into two coupled 
‘components O(m), where Oe represents the massless charge of the charged particle or mass, ® represents the fact that it is coupled 
or trying to couple to the special mass that makes up charged particles [i.e., the special kind of mass that will couple to the virtual 
photon flux density that is represented by the symbol Ø], and m represents the inert mass component of the charged mass. Since not 
all masses will couple with Oe, we indicate the type of mass that will couple with it, as em. Thus a charged mass is composed of (Ø 
еее) which we consolidate to (0) (т). 


Charge Is Not Quantized 


Ал interesting immediate result is that the massless charge of a fundamental charged particle is not quantized; it changes as 
a function of the background potential in which it is embedded. So it is discretized as a function of the background potential (ie. of 
the virtual photon Пих exchange between И and the surrounding vacuum). Otherwise, e.g., there could be no VO created on any 
charged particle q. and hence no E-field, and hence electrons would not move in our present circuits. Since they do move in our 
circuits, charge is not quantized. 


Electrical Current Has Two Components 


The first key to understanding free energy electrical and magnetic machines is to realize that electrical current actually 
consists of two currents coupled together. Our treatment of an electric charge as a coupled system ()@(m) also means that electron 
current = da/at is comprised of two coupled components {(d@/dt)@ (dm/t)]. This follows from simply invoking the operator didt: i 
e., d/d[(O)@(m)] = (dO /dOe(dm/dt) which is the same as [(dO/dte)e(edm/do)]. The component (80/409 is the known but not 
well understood massless displacement current, while the component ®(dm/di) is the mass displacement current, and the coupling 
operator & means "coupled to" or “trying to couple to”. The coupling operator represents a real physical operation: the exchange of 
virtual photons between the vacuum potential and the charged mass. Any potential Oe is considered to be a potential that is 
superposed upon the ambient vacuum potential Ө, , to provide a potential (9.40 0%. The ambient vacuum potential does not 
disappear merely because we add another potential to it 


Confusion In Present Electrical Physics 


We point out that, in physics books of note, the overt coupling effect is essentially unknown or ignored because physics presently has 
not defined either the scalar potential or the electrical charge. The conventional theory simply uses an "inert" expression dØ/dt to 
represent the displacement current (and another inert expression q Гог a charged mass), and most theoreticians are uncomfortable even 
with that. The displacement current is also confused with force by equating the displacement current 4/8! to ЕЛИ. In turn, this 
means that 0/4. is confused with mass, hence with dm/dt, which latter is also a component of dg/dt. m is always an \interal 
component of force, as is known in foundations of physics but this fact continues to remain completely oblivious to the electricians 
[Good electrical theorists do admit that there is no force in the vacuum; and that the force associated with the E-field is evidenced 


only in the interacting mass. However, they continue to maintain the E-field (force per point-coulomb of charged mass) in the 
vacuum, when there are no point-coulombs of charged mass there! 


Mass Is an Internal Component of Force 


It is easy to show that mass is always а component of force: We will simply define force precisely. We first insist that no equation 
can be used as a definition: an equation simply states that the magnitude of one of its sides and the magnitude of the other side are 
‘equal. (The length of a board and the length of a human may be equal, but writing that as an equation has absolutely nothing to do 
with the definition of either a board or a human). So we will insist that any true definition must be an identity 


We define force F as F=d/di(mv), whereupon mass is a component of force a priori. It follows that, if we define the E-field E as the 
force per coulomb, we are defining it as the force existing at a point and having a point-coulomb of charged mass as one of its major 
‘components. We may accurately now define E as E -[(VO)8(q)/fa]. where the absolute value symbol in the denominator is 
essential, q/lq] being one point-coulomb. [We leave as an exercise for the reader the further reduction of this definition by treating q 
as ө(0өп)] 


At any rate, with the new and correct definition of the E-field, one can see that the flow of displacement current (40/40 upon a 
collector such as a rigid capacitor, containing a fixed change @ (т), will result in the formation of an excess V e upon those 
restrained charges in the capacitor plate, so that there is created an (V G)e(q)/]. Since the conventional theory considers the 
antigradient of the potential as an E-field, then one can now see the exact mechanism that creates this E-field that grows upon the 
capacitor (across its plates) as it charges. In fact, the q/[ cannot change in a capacitor if its plates and dielectric are immovable. 

| in that case, the 00 portion of the rapped @(q) changes, producing the (V @)@ change. Since the (V @)@ component is 
coupled to the mass component of the fixed өд as (0+7 Oem, then an E-field is created and exists as E=-((V O)@(q)Val 


Instea 


An Ideal Capacitor Is an Electron Current Blocker 


We point out that, if the capacitor's components are ideal, completely rigid, and do not physically move, then the capacitor is a "edm/ 
di blocker." If the charges really were frozen in place, then the potential would flow across the plates at the speed of light, via the flow 
of excess massless displacement current dØ/dt®. In that case, an ammeter would not show the classical "exponential fall-off" of the 
current with time: the electron current dq/dt would occur as a single-point Dirac delta function at t=0, and would be zero thereafter. 
And no electrons would be able to move in zero time. The voltage would show an instantaneous adjustment to the charged value with 
а single step-function, and the capacitor would charge up fully. instantly, with no work (energy loss) whatsoever being done. And this 
ccharge-up of the capacitor would not dissipate in the slightest the source furnishing the voltage: there would be no electron current da/ 
dt through the back EMF of the source, hence no work inside it to deplete its separation of charges. 


Problems With Ordinary Capacitors 


However, most ordinary capacitors are much more than just an ideal capacitor. The plates move, the dielectric moves, ete. due to the 
forces created upon them by the E-fields created upon the trapped charges in them. The spatial translation of the resulting force 
moving the plates constitutes work; i.e., it dissipates some of the flowing dO/dt energy. Each movement of the plates and/or dielectric 
carries with it all its internally trapped charges. The movement of those charges constitutes a substantial longitudinal electron current 
dafdt, when compared to the longitudinal "drift" electron current in normal circuits. [Electrons spend most of their time moving 
radially in a wire, not down it.] This "moving plate and its transported charges" make an electron current, which pumps the inert 
electrons in the ground retur line back through the back EMF of the source, depleting the source. Consequently, the ordinary 
capacitor will simply release as much energy as work (to move the plates and dielectric) as it stored. Hence, it will also produce 
dissipation of the source via the amount of energy stored in the capacitor. You still get "free energy" stored in the capacitor, but also 
dissipate the source by an equal amount. 


Rigidized Capacitors Must Be Used 


Only rigidized capacitive collectors are useful in free energy devices. Such capacitors are in fact actually available, e.g., as calibration 
standards, but they are extremely expensive ($400 to $2,000 or so each, for a capacitance reaching about 1 uf). 


So, capacitive type collectors must be rigidized, if used in overunity circuitry. Even so, in a single integrated circuit, although one 
collects free energy, one will use half of what was collected to dissipate the source. Not all the remaining half will be discharged 
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through the load; some will be discharged in other circuit and component losses. Hence, there will always be less work done in the. 
load than is done in the source to kill it, by a conventional two wire single closed circuit. In my second referenced paper (Feb.94) 1 
included precise proof that this is true. One must use energy collection and shuttling between two isolated circuits, and the load 
discharge current must not pass back through the primary source of potential 


We have previously provided precisely how to utilize capacitive collectors in our two referenced papers. We point out here that the 
capacitors must be calibration standard capacitors, or specially made rigidized capacitors. 


It Does Not Require Electron Current to Charge An Ideal Capacitor 


For the benefit of the skeptic. this is already proven. We simply list references (2) and point out the equation that represents the 
energy К in a charged capacitor. Here we have К = (СУ). I is totally the displacement current 

Adie flowing (from a higher potential) onto the charging plate that produces the higher potential Ø on that charging plate, and 
hence a V between the two plates, one of them (the “ground” sid) being held at a constant potential. The mass displacement current 
component dm/dt of the electron current Фу has nothing whatsoever to do with energy accumulation: it has only to do with the 
dissipation of energy that is happening simultaneously in all losses and loads in the circuit loop. 


We reiterate that most ordinary capacitors have terrible internal movement, and accomplish as much energy dissipation as they do 
‘energy collection by permitting da/dt and work performed upon the plates and dielectric to move them. The standard two-wire circuit 
also guarantees that all such da/dt current “through” the capacitor is passed back through the source against its back EMF, doing an 
‘equal amount of work in the source to dissipate its separation of charges and "destroy" the source. 


An ideal capacitor does not pass dq/dt, but only massless displacement current as theorized by Maxwell to save current continuity in a 
circuit containing a capacitor, and hence to save Ampere's current law. That is, an ideal capacitor is a @dm/dt blocking device. 
However, the capacitors utilized in normal circuits are not ideal capacitors at all. By allowing the plates to move, electron current dg/ 
dt is created on both sides of the capacitor. Otherwise there would not be a ground return dq/dt, but only a ground retum dØ/dt®. 
This dO/dte would not and does not push electrons back up through the source against its back ЕМЕ; else the ground side of the 
source, which is engaged in continuous dØ/dt® exchanges with the vacuum, would produce destructive amperage dØ/di® in the 
battery or potentialized source, against its back ЕМЕ, while it was simply sitting on the shelf. In fact, a flow of dØ/dt® continually 
runs from the vacuum to the positive terminal, then through the inside of the battery to the negative terminal, and thence back to the 
surrounding vacuum. Also, the incoming flow from the vacuum "splits" at the positive terminal, where one branch flows inside the 
source to the negative terminal, and the other branch flows through the external circuit to the ground return line, and thence to 
negative terminal and back to the vacuum. In the external circuit, the dØ/dt® hooks to free electrons and moves them as ordinary dq/ 
dt. In the intemal circuit inside the source, the electrons are restrained, hence they only move when their restraint is overcome. 


Displacement Current d@/dt Is Real 


In recent years, SQUID detectors have been utilized to detect the magnetic field created between the plates (at right angles) by the 
displacement current d@/dt between the plates, providing strong evidence that displacement current is physically real. The best proof 
that it is real is a charge blocking device, two isolated circuits using energy collection and shuttling, and overunity powering of loads 
in the secondary circuit, 


A Problem With Ammeters and Measurement of dØ/dt 


Note that an ammeter cannot differentiate between displacement current d@/dt@ and normal current da/dt. In the ammeter, the sample 
Өлө will couple to free electrons, producing a normal dq/dt inside the ammeter. The driving of this da/dt through a precision 
resistance, e.g., is measured and the instrument is calibrated to show the dg/dt amperes flowing. One of the major needs of free energy 
researchers is the development of a good current meter that will differentiate between dO/die and da/dt, and measure each one. Short 
of using а mass spectrometer to differentiate the mass current. @dm/dt, and comparison of those mass current measurements with an 
ammeter’s measurements of the "current" da/dt, and calculating the dO/dte from that, I presently know of no way to precisely and 
simply measure and separate the two current components. I have been thinking of utilizing a multi-channel sampling meter set 
arrangement, where one channel uses a @dm/dt blocking device such as the Fogal semiconductor in this respect, but have not yet 
developed the complete concept. 


Better Soluti 


А Charge Blocking Device 


Порывы (of 1120087815 


А better solution than the capacitor or capacitive collector is the use of a special rigid solid state "charge blocking device", such as a 
Fogal semiconductor, to enable the current separation into two components, blocking of the mass flow component, and passage of the 
massless displacement current component. /n overunit electrical devices, it is massless displacement current dØ/d® that must be 
separately passed down the primary circuit and collected in ће collector as an E-field or ап H-field. This provides "ree" energy that 
has been extracted from the vacuum, via ће potential difference between the terminals of the source antenna, and collected and. 
stored in the appropriate field, without work. The collected free energy may then be transferred to the isolated load circuit by a Variety 
of means, for separate discharge through the load without return of da/dt through the source. 


‘The Fogal Semiconductor Meets the Charge-Blocking Requirements 


Fogal’s marvelous semiconductor blocks passage of electrons into its output terminal, but passes displacement current 40/4 into it. 
‘The semiconductor is powered by (receives) normal electron current and excess d@/dt®, but outputs pure massless displacement 
current dO fate. A charge blocker that passes dO/dt@ is ideal for our overunity mechanisms, enabling them to be readily obtained as 
we shall shortly see. 


Energy, Flow, Finite Amount of Energy, and Collectors 


We accent that the flow of energy in an electrical circuit is purely by means of the massless displacement current component (40/4) 
ө. The flow of the mass component @(dm/dt) represents the "flow of work" (energy dissipation) in the circuit. Power is rigorously 
the time rate of doing work, and electron current dq/dt is a part of power. It has nothing whatsoever to do with the time rate at which 
energy is transported without loss; instead, power represents the rate at which energy "leaks" or is "lost" during its transport. 


All measurement is work, not energy. Energy cannot be measured, even in theory, a priori. Energy is also a flow process, and never a 
finite amount in one location. A specific differential of energy flow may exist on a specific finite collector. However, it only 
represents a certain constant differential amount of energy flow compared to the universal vacuum energy flow or some other flow 
reference point. It is like a whirlpool in the river. Energy is like the flowing water, and an "amount" of energy is like the amount of 
water in the collecting whirlpool form (between its input flow and its output flow) at any time. Obviously, energy (ordering) forms 
‘can come and go; the water flow itself remains. Any "magnitude of energy” is always a "trapped" amount of energy in a 

"collector" (form). 


Decoupling Current Components and Utilizing dO/dt. 
‘The two components of electron current da/dt can be decoupled, by blocking the @dm/dt component while allowing the dØ/dt® 
displacement current to continue to flow. In our first paper, we pointed out one way: utilizing a special degenerate semiconductor 
material whose electron gas relaxation time is extended, providing a finite time during which the material serves as a charge (ie. а 
charged particle) blocking device, while passing the flow of potential (the d®/dt@ massless displacement current component) and 
restraining the mass displacement current component @dm/dt. With the advent of Fogal's semiconductor, the process becomes much 
easier to obtain and utilize in practical machines and circuits. 


In our second paper, we pointed out a second way: utilize an ordinary capacitor and ramp-up step-charging. We found, however, that 
in most ordinary capacitors, the capacitive aspect is defeated by the sloppy movement of the plates and dielectric, converting 40/19 
into dq/dt. Only a few very carefully selected capacitors are sufficiently rigid and can provide overunity. One must use rigidized 
calibration standard capacitors for the ramp-charging by series steps method to be successful. With ordinary capacitors, however, one 
сап readily demonstrate that the efficiency can approach 1.0 rather than 0.50 as expected. 


Overunity Secrets: Charge Blocking, Collection, Shuttling, and 
Two Isolated Circuits 


‘The charge (actually charged mass) blocking approach provides a massless, free flow of vacuum EM energy that can be directed to a 
collector (capacitive or inductive) where it can be stored in either an E-field or a B-field. This stored energy can then be transferred to 
an isolated load circuit whose electrons (and hence their @dm/dt mass displacement current) are free to flow as dq/dt. In the isolated 
load circuit, then, the two components (Нету again couple to form i = daft = [(40/d)e(dm/dt)], powering the load. AI 
work in an electrical circuit is due to the mass displacement current #dm/dt component: the massless displacement current (80/49 
is a flow of pure energy transport without los, as is well-known. (For example, see Reference 4) 


‘Therefore, the first major free energy secret is simply to block the "working" component @dm/dt of the current da/dt while allowing 
the excess “lossless energy flow" component dØ/dt® to flow to collectors to produce either free E-field or free B-field thereupon. 


Порывы (of 8.112108 1735:15 


The second major secret is to transfer the collected excess free energy (via energy shuttling) to a second, isolated, load circuit, where 
the energy is discharged through the load in the conventional fashion (i.e., such that the two current components are coupled, and 
electron current i = dq/dt occurs through the load). The second circuit must be isolated from the original collection circuit, so that 
попе of the load electron current ФЙ passes back through the original source, against its back EMF. 


Should the grounds be the same between the load circuit and the collection circuit so that load electron current is returned through the 
back EMF of the primary source, then exactly as much excess work will be done inside the source to dissipate its separation of 
charges as was done in the external load to furnish useful work and in the external losses. In that case, overunity is destroyed, because 
опе is using one-half the excess free energy to destroy the source faster, while the remaining half is distributed among all external 
loads and losses. Since there are always some external losses besides the load, then the ratio of load power to source dissipation power 
is always less than unity in a conventional closed-loop circuit containing both load and source. Hence the necessity for utilizing two 
isolated circuits: one where energy is collected freely from the source, and one where energy із dissipated as work in the load without 
dissipative work in the source, and energy shuttling between them. 


A Simple Open-Loop Overunity Device 
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Figure 1. Use cf Charge Barrier Device to Achieve Overunity in @ Shuttle Circuit 


Figure 1 shows a very simple but very powerfully amplified overunity device, using an AC charge blocking semiconductor (CBS) 
(such as a Fogal semiconductor). The gist of the circuit is that an AC source furnishes AC current dq/dt to the CBS, which uses some 
of the power to power itself, but then blocks the @dm/dt portion of the da/dt input current, passing only the massless displacement 
current component (10/01) into its output circuit. The (d@/dte) output of the CBS is fed through the primary winding of a 
transformer, in this case a step-up transformer. The "current gain" of the CBS will depend upon (1) the load connected to it, and (2) 
the ability of the CBS to continue to block the increasing E-field on its trapped charges, as more free energy flow (d@/dte) is drawn. 
through it by the load. Thus the load and the CBS must be matched within the operational ability of the CBS, so that the CBS does not 
fail catastrophically 


In the primary winding of the transformer, the (dØ/dt®) displacement current produces a magnetic field H, storing the excess flowing 
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energy in that field. This is а normal magnetic field; all magnetic fields are produced by the (4@/dte) component of the current 
anyway. This magnetic field, as it changes, couples to the secondary winding, producing a normal magnetic field H therein by normal 
means. In the secondary circuit, electrons are not restrained by a CBS. Hence ће (d@/dt@) induced in the circuit on the secondary 
side couples to the unrestrained electrons, producing normal electron current dq/dt, and driving it through the load to power it. Note 
that energy is conserved across the primary and the secondary; however, dissipative power and work (energy loss rate and energy 
Joss) are not conserved, because a free flow of lossless excess energy in the form of displacement current is flowing from the vacuum 
through the source antenna, thence to the CBS, through it to the primary of the transformer and into the primary magnetic field, 
through it to the secondary magnetic field, through it into the (d@/dt@) induced in the secondary circuit and coupled to the electrons, 
through the resulting da/dt into the load, where the scattering of photons as heat dissipates the free flowing energy in the displacement. 
current 0/® component flowing through the load as a component of dq/dt = (d@/dt@)@( dm/dt) = (40/40® (аа). 


Free "Power" Amplification 


If one places an ammeter in the output from ће CBS, between it and the primary winding of the step-up transformer, one will read the 
(40/440) as normal dg/dt in the ammeter itself. If one calculates the "free power" (i.e. the rate of energy dissipation) that is going 
into the transformer primary using this as the "current," one will show that energy and "power" are conserved between primary and 
secondary of the transformer. However, the actual dissipative power going into the primary side is zero or, in real circuits 
vanishingly small. Consequently, the device has a very high variable power gain that depends upon the rate of energy draw and 
dissipation of the load on the secondary side. If one adds more load, one draws more dq/dt current on the secondary side, hence more 
excess dO/dte displacement current on the primary side. The overall "power amplification” is limited by the ability of the 
transformer to handle the condary and the ability of the CBS to withstand the pressure of the internal charge barrier. 
This device can be easily 


The Negative Resistor: A Close-Looped "CBS and Shuttle" System 
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Figure 2. Use of Charge Barrier Device in a Shuttle Circuit With Controlled 
Feedback, to Achieve a True Negative Resistor. 


Figure 2 shows the close-looping of the device shown in Figure 1, in such manner that, once stable operation is underway and the load 
and input stabilized, the ordinary power supply for the CBS can be switched out of the circuit. In this case, the circuit operates as a 
self-powered overunity device; ie., as a negative resistor 


A normal resistor receives an ordered energy flow from its external circuit and scatters this energy as work out to the vacuum. Le, it 
receives i = (O+VO)/dt@(dmidt) (scatters the excess (VO)/dt@ component (i.e. of the dq/dt passing into it from the high potential 
side) by radiating it away to the surrounding vacuum as scattered photons (heat) and outputs пеп (no excess (70)® component) 
electron current dq/dt into the ground side. 


A negative resistor does exactly the opposite: it accepts inert incoming electrons from its “ground” side, also accepts incoming 
(converging) d0/dt@ energy from the vacuum as virtual photons being absorbed upon these inert electrons so that a ТӨӨ is added to 
the electron current, creating an excited, excess energy-camying i = (O4 VO )/dte(dm/do). and passes this excited current out of its 
high side and out into the external circuit to power the circuit. In other words, the negative resistor becomes a self-contained free 
power source, once brought up to stable operation. 


In Figure 1, all that needs to be done is simply to extract some of the secondary power and feed it back to create the power input. 
consumed by the CBS and the other normal components of the primary circuit side of the transformer. 


Multitaps can be added to the secondary side, to provide varying voltage power supplies for loads requiring different voltages. 
Energy is conserved in the device, because it always functions as an open circuit, receiving excess energy from an external source (the 
surrounding vacuum, in its virtual photon exchange with the charges in the system). It is far from thermodynamic equilibrium, and 
classical thermodynamics (including the second law) does not apply. 

It is simply а continuous free power supply: it is a negative resistor. 

Far more complicated units can be designed and produced. The basic point is that this type of overunity power supply is continuous 
and self- powered, driven by the violent exchange of energy from the vacuum, and simply collecting and gating some of that energy to 
the load to power the load, 


Conclusion 


With this third paper, we complete the triad of papers we set out to write а little over a year ago. With the availability of charge barrier 
devices such as the Fogal semiconductor, together with the collection, shuttling, and use of free dO/dt@ flowing energy, the Age oj 
Free, Clean, Electrical Energy bas finally dawned. 


Let us use it wisely, and for the betterment of humankind, not for its destruction. 
[Support of portions of this research by A.D.A.. is gratefully acknowledged 

References and Notes 

1. Bearden, T.E., Feb. 9, 1993, "The Final Secret of Free Energy." ADAS, distributed over Intenet. The paper was also published in 


Magnets, 7(5), May 1993, p.4-26, in Explore!, 4(3/4), 1993, p.1 12-126, and in several other media. See also Bearden, T.E., 
‘Additional Information on the Final Secret of Free Energy." Feb. 15, 1994, distributed on Intemet. 


2. For proof that an ordinary capacitor can he charged almost without entropy, see Fundaun, L, С. Reese, and Н.Н. Soonpaa, 
"Charging a Capacitor," American Journal of Physics, 60(11.Nov. 1992, p.1047-1048. See also Calkin, M.G. and D. Kiang, "Entropy 
change and reversibility.” American Journal of Physics, 511), Jan. 1983, p.78-79. See also Heinrich, F., "Entropy change when 
charging a capacitor: A demonstration experiment,” American Journal of Physics, 5448), Aug. 1986, p.742-744, See also Gupta, V.K., 
Gauri Shanker, and N.K. Sharma, "Reversibility and step processes: An experiment for the undergraduate laboratory,” American 
Journal of Physics, 52(10), Oct. 1984, р945.947 


3. In most texts, the treatment of displacement current is far from adequate. A better treatment than most is given by Krauss, John D., 
Electromagnetics, Fourth Edition, McGraw-Hill, New York, p.437-439, 547-549. This treatment must still be augmented by treatment 
from other texts, and the ensemble "synthesized." Even then, it will never be completely clear until the separation of mass from the 
massless charge, and separate accounting of the two, is accomplished in the manner pointed out by the present paper. 


4. For a typical confirmation that massless displacement current is already known to be lossless transport of energy 
without entropy, i.e., without work, see Buchwald, Jed Z., From Maxwell to Microphysics, University of Chicago Press, Chicago and 
London, 1985, p.44. Quoting: "..no energy transformation into heat occurs for displacement currents." It should be obvious from this 
fact alone that the proper way to accomplish overunity in electrical devices is to utilize the massless displacement current to flow and 
store excess energy, then use a "heat pump" type cycle to transfer the collected energy to a separate load circuit and discharge it 
separately in the load. 


5. Fora very recent proof that the potential is a flow process, and in fact consists of bidirectional EM waves, see Hsue, C.W., "A DC 
Voltage is Equivalent to Two Traveling Waves on a Lossless, Nonuniform Transmission Line," IEEE Microwave and Guided Wave 
Letters, 1993, Vol. 3, p.82-84. 


6. For proof that the vacuum EM zero-point energy 
charged particle in the universe, see Puthoff, H.E. , 
(9), Nov. 1, 1989, p.4857-4862. 


continually produced by a cosmological feedback from every 
iource of Vacuum Electromagnetic Zero-point Energy,” Physical Review A, 40 


7. For proof that 
from the Vacuum, 


theory the vacuum energy can be tapped, see Cole, daniel C. and Harold E. Puthoff, "Extracting Energy and Heat. 
Physical Review E, Vol. 48, No. 2, Aug. 1993, p.1562-1565. 


8. For proof that a higher topology examination of EM phenomena allows energy collection as potentials and energy shuttling in 
circuits, see Barrett, T.W., Annales de la Fondation Louis de Broglie, Vol.16, No. 1, 1991, p.23-41. Barrett shows that EM expressed 
in quaternions allows shuttling and storage of potentials in circuits, and also allows additional EM functioning of a circuit that a 
conventional EM analysis cannot reveal. He in fact shows that Tesla's patented circuits did exactly this. 


9. Stoney, G.I. (1897) "XLVII. On a Supposed Proof of a Theorem in Wave Motion, To the Editors of the Philosophical Magazine,” 
Philosophical Magazine, 5(43), 1897, p.368-373. Stoney first pointed out the bidirectional EM wave decomposition of the scalar 
potential. 


10. Whittaker, E.T., "On the Partial Differential Equations of Mathematical Physics," Mathematische Annalen, Vol. 57, 1903, p.333- 
355; "On an Expression of the Electromagnetic Field Due to Electrons by Means of Two Scalar Potential Functions,” Proceedings of 
the London Mathematical Society, Series 2, Vol.1, 1904, p.367-372. 


Порывы ев: 17:35:15 


The Tom Bearden Website 


The Tom Bearden 
Website 


Table of Contents 


A Sensitive Scalar Wave Detector 


FS eer DEI 


. Figure 11. NETWORK OF VIRTUAL TRANSMITTERS 
Figure 12. VIRTUAL TRANSMITTERS IN THE 
INTERFERENCE GRID 

. Figure 13. GIANT RADIAL RELATED TO A VIRTUAL 
TRANSMITTER 

Figure 14. FORMATION OF A SINGLE GIANT RADIAL 
. Figure 15. FORMATION OF A DOUBLE GIANT RADIAL 
Figure 16. DETECTION OF TRANSVERSE AND 
LONGITUDINAL WAVES 


x 


a 


5 


Return to Homepage 


apii chenire org/bookssarvarsnow index ліП 2005 21:42:48 


‘Scalar Wave Detector 


from STAR WARS NOW! 


The Bohm-Aharonov Effect, Scalar Interferometry, and Soviet Weaponization 
by Lt. Col, T.E, Bearden (retd.), 1984 
Copyright 


A Sensitive Scalar Wave Detector 


Very briefly we present a method of making a very sensitive scalar wave detector so that direct 
‘measurement and quantization can be established. 


First, we regard one oscillation (one wavelength) of the scalar potential wave as a longitudinal 
photon. Note that this photon contains a substructure, which may be deliberately determined (when 
artificially made) or randomized (when naturally made in the idealized case). 


For convenience we represent normal linearized vacuum (spacetime) as a horizontal or longitudinal 
vector (Figure 4), implying the direction of motion of the wave in the laboratory frame. By horizontal 
position in our diagram, we imply a linear, uncurved spacetime and a non-rotated frame. We 
represent the longitudinal scalar wave as a horizontal vector, and the usual Hertzian wave as a 
vertical or "transverse" vector. We visualize a normal detector as detecting only a vertical or 
"transverse" vector, as we have illustrated in Figure 4. 


As can be seen, in a linear, unrotated or uncurved spacetime a pure scalar wave has no vertical 
component projected upon the laboratory frame vector, so it is not detectable by normal detector 


To detect the scalar wave, of course we could bend it so that it has a projected vertical component in 
the laboratory frame (Figure 5). However, this would be an impure wave, not a pure scalar wave, and 
that is not what we wish. 


A better way is to bend or curve spacetime itself in a small region, so that a longitudinal wave that 
passes through that region now possesses a vertical component with respect to that region (Figure 6). 
Thus a normal detector there will detect that vertical component, We conduct the detection current. 
out of the "bent spacetime" region to an outside (normal) detector, and we then have a scalar wave 
detector. 


To illustrate, we show conceptually how this has been successfully done. Figure 7 shows the concept. 
First, we utilize a magnetic pole to provide the infolded energy (potential) to bend or curve 
spacetime. To reach good sensitivity, we need a pole strength connected with a magnetic field 
strength of 40,000 Gauss or higher. We utilize a small superconducting magnet, which can reach field 
strengths of from 40,000 to 80,000 Gauss. 


à 
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————” 3 Scalar Wave 
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Direction of Wave Motion ín Lab Frame 


Figure 4, Linear, uncurved Laboratory frame. 
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Figure 5. Rotating the longitudinal wave produces 
a transverse component. 
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Figure 6. Bending the laboratory spacetime frame 
produces a transverse component. 
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Figure 7. A sensitive scalar wave detector. 
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Figure 7. A sensitive scalar wave detector. 


(DETECTS ELECTROGRAVITATIONAL WAVES) 
FARADAY CAGE 


OSCILLOSCOPE 
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NOTE: MAGNET > 40,000 paves 


*BEDINI VERSION OF DEA/FARETTO DETECTOR 


Then to prevent detection of superfluous "normal" radiation, we shield the entire magnet in a 
grounded Faraday cage, as shown in the figure. Hertzian waves will be grounded in this shield, while 
scalar waves will readily penetrate it undiminished. In other words, the Faraday cage serves as a 
"stripper," to strip away the ordinary waves, leaving only the scalar waves to penetrate inside. An 
ordinary wire lies at the top of the magnetic pole, in proximity to it. The wire runs out of the Faraday 
cage through an insulated port to a resonant tuning circuit, which is sharply tunable over the range of 
frequencies we are interested in. A preamp amplifies the output of the tuner, and in turn feeds the 
input of an oscilloscope or other detector. 


With this detector we can select the frequency desired, and detect any passing s 
frequency. By other variations of amps and preamps, regenerative circuits, e 


аг waves of that. 
. we can obtain all the 
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Experimental Realizations of quantum 


teleportation 


* D.Bouwmeester, et al., Nature 390, 575-579 (1997) (photons) 
* D.Boschi, et al., Phys. Rev. Lett. 80, 1121-1125 (1998) (photons). 


* J-W. Pan, et al., Phys. Rev. Lett. 80, 3891-3894 (1998) (mixed state of 
photons). 


* A.Frusawa, et al., Science 282, 706 (1999) (continuous-variable) 

* M.Riebe, et al., Nature 429, 734-737 (2004) (trapped calcium ions). 

* M.D. Barret, et al., Nature 429, 737-739 (2004) (trapped beryllium ions) 
+ 1. Marcikic, et al., Nature 421, 509-513 (2003) (long distance) 

* R.Ursin, et al., Nature 430, 849 (2004) (long distance) 


* Z.Zhao, et al., Nature 430, 54 (2004) (open destination teleportation) 


‘Scalar Wave Detector 


sensitivity desired, and utilize ordinary detection equipment already well-known and highly 
developed. 


Additional Information about detecting Scalar Waves 
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Figure 12. VIRTUAL TRANSMITTERS IN THE INTERFERENCE GRID 
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Figure 13. GIANT RADIAL RELATED TO A VIRTUAL TRANSMITTER 
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Figure 14. FORMATION OF A SINGLE GIANT RADIAL 
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A Briefing on Soviet Scalar Electromagnetic Weapons 
by Lt. Col. T.E. Bearden (retd.), 1986 
Copyright 


2. Continual cloud radials have repeatedly been seen and photographed over Huntsville, 
Alabama, associated with weather engineering and grid activity. Typical radials seen by this 
author are shown in Bearden, Soviet Weather Engineering Over North America, l-hr. v1deotape, 
1985, Huntsville is apparently a pivot point or "hinge point" for bending and controlling the 
jetstream. 
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3. Spectacular cloud grid patterns have been seen over Huntsville, Alabama and Los Angeles, 
California. An excellent videoclip of one of the Los Angeles area grids, personally observed and 
shot by KABC Open Mind talk show host Bill Jenkins, is shown in Bearden, Soviet Weather 
Engineering Over North America,;1-hr. videotape, 1985. An artist's sketch of an earlier gigantic 
grid, extending from horizon to horizon in every direction, seen over Huntsville, Alabama by 
Tom Bearden and Ken Moore, is also shown in the tape. The videotape is available from Р.О. 
Box 1472, Huntsville, AL 35807. Sketches and details of another highly anomalous grid pattern 
observed in the greater Los Angeles area by engineer Ron Cole are shown in figures 5 and 6. 


The reason that clouds of water droplets and/or ice particles detect the scalar interferometry and 
form signature patterns is simple: Consider each H2O molecule as having two light little 
hydrogen atoms hanging on to the much heavier oxygen atom. The covalent sharing with the 
oxygen atom of the electron from each hydrogen atom means that 


1. the electrostatic scalar potential between the H ion and the O ion it is bonded to, is 

rhythmically varying as the electron is shared back and forth, 

this varying potential contains "electron spin holes" since it is made by the moving 

electron, 

3. two such varying potentials exist since there are two H atoms sharing covalent electrons 
with the O atom, 

4. the two H ions are at an angle of over 100 degrees with respect to each other, 

5. the molecule assembly thus constitutes one part (one half, so to speak) of a scalar 
interferometer with imbedded electron spin holes for electron hooking, 

6. Incident scalar waves from outside the system interact with the "half scalar 
interferometer.” This scalar interferometry interaction is coupled to the covalent bonding 
electron because of the internal spin hole pattern of the molecular half of the 
interferometer. The coupled electron moves with the scalar pattern's changes, causing an 
observable interaction with and in the electrical structure and ionic potential of the 
molecule, 

7. the weak Н to Н hydrogen bonding between molecules connects resulting ionic potential 
changes to the structuring of the entire macroscopic cloud assembly. Thus by scalar 
interferometry with the H20 "half interferometers", an incident scalar EM pattern is 
detected and translated into patterns of E and B force fields. The Н2О molecules then 
"line up" in accord with the electrical patterns detected. 


Thus the clouds form "signature patterns" according to the incident scalar EM radiation patterns. 
Giant cloud radials in the targeted area are probably due to the type and shape of antennas 
including the type and shape of the electrical wires establishing the antennas! ground planes -- 
used by the Soviet Union to project the scalar waves. Note that such "radial" antenna patterns 
were occasionally used by James Harris Rogers in his underground and undersea scalar EM 
transmission system. 
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Figure 15. FORMATION OF A DOUBLE GIANT RADIAL 


tina 
INTENSE РЕАК OF x го 
wrense тако 
NORMAL ENERGY DS 2 Y RA NORMAL ENERGY 


IBS gue 


va —9 
Туя te 
Two sightings over i \ X 
Huntsville, Alabama + Y 
‚ох 
\ 


SCALAR INTERFERENCE 
‘ORIG PATTERN. 


Next Figure 


Previous Figure 


праку веет org/booksitarvarsas 


The Tom Bearden Website 


The Tom Bearden 
Website 


Figure 16. DETECTION OF TRANSVERSE AND LONGITUDINAL 
WAVES 
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COMMENTS ON THE NEW TESLA ELECTROMAGNETICS 


Part I: Discrepancies in Present EM Theory 
© T. E. Bearden 1982 


There are at least twenty-two major discrepancies presently existing in 
conventional electromagnetics theory. This paper presents a summary 
of those flaws, and is a further commentary on my discussion of scalar 
longitudinal Tesla waves in a previous paper, "Solutions to Tesla's 
Secrets and the Soviet Tesla Weapons," Tesla Book Company, 1981 
and 1982. 


I particularly wish to express my deep appreciation to two of my 
friends and colleagues who at this time, I believe, wish to remain 
anonymous. One of the two is an experimental genius who can 
produce items on the bench that do not work by orthodox theory. The 
second is a master of materials science and electromagnetics theory. I 
thank them both for their exceptional contributions and stimuli 
regarding potential shortcomings in present electromagnetics theory, 
and their forbearance with the many discussions we have held on this 
and related subjects. 


It goes without saying that any errors in this paper are strictly my own, 
and not the fault of either of my distinguished colleagues. 


(1) In present electromagnetics theory, charge and charged mass are. 
falsely made identical. Actually, on a charged particle, the "charge" is 


the flux of virtual particles on the "bare particle” of observable mass. 
The charged particle is thus a "system" of true massless charge 
coupled to a bare chargeless mass. The observable "mass" is static, 
three-dimensional, and totally spatial. "Charge" is dynamic, four- 
dimensional or more, virtual and spatiotemporal, Further, the charge 
and observable mass can be decoupled, contrary to present theory. 
Decoupled charge -- that is, the absence of mass -- is simply what we 
presently refer to as "vacuum," Vacuum, spacetime, and massless 
charge are all identical, Rigorously, we should utilize any of these 
three as an "ether," as suggested for vacuum by Einstein himself (see 


hup chenire orgbooksnewieslaem/22disceponcieshtm (1 of 1)24.11.2003 21:35:38 


The Tom Bearden Website 


Мах Born, Einstein's Theory of Relativity, Revised Edition, Dover 
Publications, New York, 1965, p. 224). And all three of them are 
identically anenergy -- not energy, but more fundamental components 
of energy 


(2) Electrostatic potential is regarded as a purely 3-dimensional spatial 
stress, Instead, it is the intensity of a many-dimensional (at least four- 
dimensional) virtual flux and a stress on all four dimensions of 
spacetime. This is easily seen, once one recognizes that spacetime is 
identically massless charge. (It is not "filled" with charge; rather, it is 
charge!) Just as, in a gas under pressure, the accumulation of 
additional gas further stresses the gas, the accumulation of charge 
(spacetime) stresses charge (spacetime). Further, if freed from its 
attachment to mass , charge can flow exclusively in time, exclusively 
in space, or in any combination of the two. Tesla waves -- which are 
scalar waves in pure massless charge flux itself -- thus can exhibit 
extraordinary characteristics that ordinary vector waves do not 

possess. And Tesla waves have extra dimensional degrees of freedom 
in which to move, as compared to vector waves. Indeed, one way to 
visualize a Tesla scalar wave is to regard it as a pure oscillation of time 
itself, 


(3) Voltage and potential are often confused in the electrostatic case, 
or at least thought of as "composed of the same thing." For that reason, 
voltage is regarded as "potential drop". This also is not true. 
Rigorously, the potential is the intensity of the virtual particle flux at a 
single point -- whether or not there is any mass at the point -- and both 
the pressure and the point itself are spatiotemporal (4-dimensional), 
not spatial (3-dimensional) as presently assumed. Voltage represents 
the spatial intersection of the difference in the potential between two 
separated spatial points, and always implies at least a miniscule flow 
of mass current (that is what makes it spatial!). "Voltage" is spatial and 
depends upon the presence of observable mass flow, while scalar 
electrostatic potential is spatiotemporal and depends upon the absence 
of observable mass flow. The two are not even of the same 
dimensionality. 


(4) The charge of vacuum spacetime is assumed to be zero, when in 
fact it is a very high value. Vacuum has no mass, but it has great 
massless charge and virtual particle charge flux. For proof that a 
charged vacuum is the seat of something in motion, see G.M. Graham 
and D.G. Lahoz, "Observation of static electromagnetic angular 
momentum in vacuo," Nature, Vol. 285, 15 May 1980, pp. 154-155. 
In fact, vacuum IS charge, identically, and it is also "spacetime" and at 
least four-dimensional. 
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(5) Contrary to its present usage, zero is dimensional and relative in its 
context. A three-dimensional spatial hole, for example, exists in time. 
If we model time as a dimension, then the spatial hole has one 
dimension in 4-space. So a spatial absence is a spatiotemporal 
presence. In the vacuum 4-space, a spatial nothing is still a something. 
The "virtual" concept and the mathematical concept of a derivative are 
simply two present ways of unconsciously addressing this fundamental 
problem of the dimensional relativity of zero. 


(6) The concepts of "space" and "time" imply that spacetime (vacuum) 
has been separated into two parts. We can only think of a space as 
"continuing to exist in time " To separate vacuum spacetime into two 
pieces, an operation is continually required. The operator that 
accomplishes this splitting operation is the photon interaction, the 
interaction of vector electromagnetic energy or waves with mass. I 
have already strongly pointed out this effect and presented a "raindrop 
model" of first-order physical change itself in my book, The Excalibur 
Briefing, Strawberry Hill Press, San Francisco, 1980, pp. 128-130. 


(7) "Vector magnetic potential” is assumed to be always an aspect of 
(and connected to) the magnetic field. In fact it is a separate, 
fundamental field of nature and it can be entirely disconnected from 
the magnetic field. See Richard P. Feynman et al, The Feynman 
Lectures on Physics, Addison-Wesley Publishing Co., New York, 
1964, Vol. II, рр. 15-8 to 15-14. Curiously, this fact has been proven 
for years' yet it has been almost completely ignored in the West. The 
"Vx" operator, when applied to the A-field, makes B-field. If the Vx 
operator is not applied, the "freed" A-field possesses much-expanded 
characteristics from those presently allowed in the "bound" theory. 
Specifically, it becomes a scalar or "shadow vector" field; it is not a 
normal vector field. (note: for V read inverted capital Delta) 


(8) The speed of light in vacuum is assumed to be a fundamental 
constant of nature, Instead it is a function of the intensity of the 
massless charge flux (that is, of the magnitude of the electrostatic 
potential) of the vacuum in which it moves. (Indeed, since vacuum and 
massless charge are one and the same, one may say that the speed of 
light is a function of the intensity of the spatiotemporal vacuum!). The 
higher the flux intensity (charge) of the vacuum, the faster the speed of 
light in it. This is an observed fact and already shown by hardcore 
measurements, For example, distinct differences actually exist in the 
speed of light in vacuo, when measured on the surface of the earth as 
compared to measurements in space away from planetary masses. In а 
vacuum on the surface of the earth, light moves significantly faster. 

For a discussion and the statistics, see B. N. Belyaev, "On Random 
Fluctuations of the Velocity of Light in Vacuum," Soviet Physics 
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Journal, No. 11, Nov. 1980, pp. 37-42 (original in Russian; translation 
by Plenum Publishing Corporation.) The Russians have used this 
knowledge for over two decades in their strategic psychotronics 
(energetics) program; yet hardly a single U.S. scientist is aware of the 
measured variation of c in vacuo. In fact, most Western scientists 
simply cannot believe it when it is pointed out to them! 


(9) Energy is considered fundamental and equivalent to work. In fact, 
energy arises from vector processes, and it can be disassembled into 
more fundamental (anenergy) scalar components, since the vectors 
can. These scalar components individually can be moved to a distant 
location without expending work, since one is not moving force 
vectors. There the scalar components can be joined and reassembled 
into vectors to provide "free energy" appearing at a distance, with no 
loss in between the initial and distant points. For proof that a vector 
field can be replaced by (and considered to be composed of) two scalar 
fields, see E. T. Whittaker, Proceedings of the London Mathematical 
Society, Volume 1, 1903, p. 367. By extension, any vector wave can 
be replaced by two coupled scalar waves. 


(10) The classical Poynting vector predicts no longitudinal wave of 
energy from a time-varying, electrically charged source, In fact, an 
exact solution of the problem does allow this longitudinal wave. See T. 
D. Keech and J. F. Corum, "A New Derivation for the Field of a Time- 
Varying Charge in Einstein's Theory," International Journal of 
Theoretical Physics, Vol. 20, No, 1, 1981, pp. 63-68 for the proof. 


(11) The present concepts of vector and scalar are severely limited, 
and do not permit the explicit consideration of the internal, finer- 
grained structures of a vector or a scalar. That is, a fundamental 
problem exists with the basic assumptions in the vector mathematics 
itself. The "space" of a vector field, for example, does not have inter- 
nested sublevels (subspaces) containing finer "shadow vectors" or 
“virtual vectors," Yet particle physics has already discovered that 
electrical reality is built that way. Thus one should actually use a 
"hypernumber" theory after the manner of Charles Musés. A scalar i 
filled with (and composed of) nested levels of other "spaces" 
containing vectors, where these sum to "zero" in the ordinary 
observable frame without an observable vector resultant. In Musés' 
mathematics, for example, zero has real roots. Real physical devices 
can be -- and have been -constructed in accordance with Muses! 
theory. For an introduction to Musés' profound hypernumbers 
approach, see Charles Musés' foreword to Jerome Rothstein, 
Communication Organization and Science, The Falcon's Wing Press, 
Indian Hills, Colorado, 1958. See also Charles Musés, "Applied 
Hypernumbers: Computational Concepts," Applied Mathematics and 
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Computation, Vol. 3, 1976. See also Charles Musés, "Hypernumbers 
IL" Applied Mathematics and Computation, January 1978. 


(12) With the expanded Tesla electromagnetics, a new conservation of 
energy law is required, Let us recapitulate for a moment. The oldest. 
law called for the conservation of mass. The present law calls for the 
conservation of "mass and energy", but not each separately. If mass is 
regarded as simply another aspect of energy, then the present law calls 
for the conservation of energy. However, this assumes that energy is a 
basic, fundamental concept. Since the energy concept is tied to work 
and the movement of vector forces, it implicitly assumes "vector 
movement" to be a "most fundamental” and irreducible concept. But as 
we pointed out, Whittaker showed that vectors can always be further 
broken down into more fundamental coupled scalar components. 
Further, Tesla discovered that these "coupled components" of "energy" 
can be individually separated, transmitted, processed, rejoined, etc. 
This directly implies that energy per se need not be conserved. The 
new law therefore calls for the conservation of anenergy, the 
components of energy. These components may be coupled into energy, 
and the energy may be further compacted into mass. It is the sum total 
of the (anenergy) components -- coupled and uncoupled -- that is 
conserved, not the matter or the energy per se. Further, this 
conservation of anenergy is not spatial; rather, it is spatiotemporal in a 
spacetime of at least four or more dimensions. 


(13) Relativity is presently regarded as a theory or statement about 
fundamental physical reality. In fact, itis only a statement about 
FIRST ORDER reality -- the reality that emerges from the vector 
interaction of electromagnetic energy with matter. When we break 
down the vectors into scalars (shadow vectors or hypervectors), we 
immediately enter a vastly different, far more fundamental reality. In 
this reality superluminal velocity, multiple universes, travel back and 
forth in time, higher dimensions, variation of all "fundamental 
constants" of nature, materialization and dematerialization, and 
violation of the "conservation of energy” are all involved. Even our 
present Aristotlean logic - fitted to the photon interaction by vector 
light as the fundamental observation mechanism -- is incapable of 
describing or modeling this more fundamental reality. Using scalar 
waves and scalar interactions as much subtler, far less limited 
observation/detection mechanisms, we must have a new 
"superrelativity" to describe the expanded electromagnetic reality 
uncovered by Nikola Tesla. 


(14) "Charge" is assumed to be quantized, in addition to always 


occurring with -- and locked to -- mass. Indeed, charge is not 
necessarily quantized just as it is not necessarily locked to mass. 
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Ehrenhaft discovered and reported fractional charges for years, in the 
30's and 40's, and was ignored. See P.A.11. Dirac, "Development of 
the Physicist’s Conception of Nature," Symposium on the 
Development of the Physicist's Conception of Nature, ed. Jagdish 
Merha, D. Reidel, Boston, 1973, pp. 12-14 for a presentation of some 
of Ehrenhaft's results. Within the last few years Stanford University: 
researchers also have positively demonstrated the existence of 
"fractional charge." For a layman's description of their work, see "A 
Spector Haunting Physics," Science News, Vol. 119, January 31, 1981, 
pp. 68-69. Indeed, Dirac in his referenced article points out that 
Millikan himself -- in his original oildrop experiments -- reported one 
measurement of fractional charge, but discounted it as probably due to 
error. 


(15) Presently, things are always regarded as traveling through normal 
space. Thus we use or model only the most elementary type of motion 
-- that performed by vector electromagnetic energy. We do not allow 
for things to "travel inside the vector flow itself." Yet, actually, there i 
а second, more subtle flow inside the first, and a third, even more 
subtle flow inside the second, and so on. We may operate inside, onto, 
into, and out of energy itself -- and any anenergy component of 
energy. There are hypervectors and hyperscalars unlimited, within the 
ordinary vectors and scalars we already know. Further, these "internal 
flows" can be engineered and utilized, allowing physical reality itself 
to be directly engineered, almost without limits. 


(16) We always assume everything exists in time. Actually, nothing 
presently measured exists in time, because the physical detection/ 
‘measurement process of our present instruments destroys time, ripping 
it off and tossing it away -- and thereby "collapsing the wave 
function." Present scientific methodology thus is seriously flawed. It 
does not yield fundamental (spacetime) truth, but only a partial 
(spatial) truth, This in turn leads to great scientific oversights. For 
example, mass does not exist in time, but mass x time (masstime) 
does. A fundamental constant does not exist in time, but the "constant 
x time" does. Energy does not exist in time, but energy x time (action) 
does. Even space itself does not exist in time -- spacetime does. We 
are almost always one dimension short in every observable we model. 
Yet we persist in thinking spatially, and we have developed 
Instruments that detect and measure spatially only. Such instruments 
can never measure and detect the phenomenology of the nested 
substrata of time. By using scalar technology, however, less limited 
instruments can indeed be constructed -and they have been. With such 
new instruments, the phenomenology of the new electromagnetics can 
be explored and an engineering technology developed. 
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(17) We do not recognize the connection between nested levels of 
virtual state (particle physics) and orthogonally rotated frames. 
(hyperspaces). Actually the two are identical, as I showed in the 
appendix to my book, The Excalibur Briefing, Strawberry Hill Press, 
San Francisco, 1980, pp. 233-235. A virtual particle in the laboratory 
frame is an observable particle in a hyperspatial frame rotated more 
than one orthogonal turn away. This of course implies that the 
hyperspatial velocity of all virtual particles is greater than the speed of 
light. The particle physicist is already deeply involved in hyperspaces 
and hyperspatial charge fluxes without realizing it. In other words, he 
is using tachyons (particles that move faster than light) without. 
realizing it. 


(18) Presently quantum mechanics rigorously states that time is not an 
observable, and therefore it cannot be measured or detected. 
According to this assumption, one must always infer time from spatial 
measurements, because all detections and measurements are spatial. 
With this assumption, our scientists prejudice themselves against even 
looking for finer, subquantal measurement methodologies and 
instrumentation, Actually this present limitation is a result of the type 
of electromagnetics we presently know, where all instruments (the 
"measurers") have been interacted with by vector electromagnetic 
energy (light). Every mass that has temperature (and all masses do!) is 
continually absorbing and emitting photons, and in the process they 
are continually connecting to time and disconnecting from time. If 
time is continually being carried away from the detector itself by its 
emitted photons, then the detector cannot hold and "detect" that which 
it has just lost. With Tesla electromagnetics, however, the fundamental 
limitation of our present instruments need not apply. With finer 
instruments, we can show there are an infinite number of levels to 
"time", and it is only the "quantum level time" which is continually 
being lost by vector light (photon) interaction. By using subquantal 
scalar waves, instruments can move to deeper levels of time -- in 
which case the upper levels of time ARE measureable and detectable, 
in contradistinction to the present assumptions. 


(19) In the present physics, time is modeled as, and considered to be, a 
continuous dimension such as length. This is only a gross 
approximation. Indeed, time is not like continuous "dimension," but 
more like a series of "stitches,” each of which is individually made and 


then ripped out before the next stitch appears. "Vector light" photons 
interact one at a time, and it is this interaction with mass that creates 


quantum change itself. The absorption of a photon -- which is energy x 
time -- by a spatial mass converts it to masstime: the time was added 
by the photon, The emission of a photon tears away the time, leaving 
behind again a spatial mass. It is not accidental, then, that time flows at 
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the speed of light, for it is light which contains and carries time. It is 
also not accidental that the photon IS the individual quantum. Since all 
our instruments presently are continually absorbing and emitting 
photons, they are all "quantized," and they accordingly "quantize" their 
detections. This is true because all detection is totally internal to the 
detector, and the instruments detect only their own internal changes 
Since these detections are on a totally granular quantized background, 
the detections themselves are quantized. The Minkowski model is 
fundamentally erroneous in its modeling of time, and for that reason 
relativity and quantum mechanics continue to resist all attempts to 
sucessfully combine them, quantum field theory notwithstanding. 


(20) Presently, gravitational field and electrical field are considered 
mutually exclusive. Actually this is also untrue. In 1974, for example, 
Santilly proved that electrical field and gravitational field indeed are 
not mutually exclusive In that case, one is left with two possibilities: 
(a) they are totally the same thing, or (b) they are partially the same 
thing. For the proof, see R. M. Santilli, "Partons and Gravitation: 
Some Puzzling Questions," Annals of Physics, Vol. 83, No. 1, March 
1974. With the new Tesla electromagnetics, pure scalar waves in time 
itself can be produced electrically, and electrostatics (when the charge 
has been separated from the mass) becomes a "magic" tool capable of 
directly affecting and altering anything that exists in time--including 
gravitational field. Antigravity and the inertial drive are immediate and 
direct consequences of the new electromagnetics. 


(21) Presently, mind is considered metaphysical, not a part of physics, 
an not affected by physical means. Literally, the prevailing belief of 
Western scientists is that man is a mechanical robot -- even though 
relativity depends entirely upon the idea of the "observer." Western 
science today thus has essentially become dogmatic, and in this respect. 
borders on a religion. Since this "religion," so to speak, is now fairly 
well entrenched in its power in the state, Western science is turning 
itself into an oligarchy. But mind occupies time, and when we measure 
and affect time we can directly measure and affect mind itself. In the 
new electromagnetics, then, man regains his dignity and his humanity 
by restoring the reality of mind and thought to science. In my book, 
The Excalibur Briefing, I have already pointed out the reality of mind 
and a simplified way in which it can be modeled to the first order. 

With scalar wave instruments, the reality of mind and thought can be 
measured in the laboratory, and parapsychology becomes a working, 
engineering, scientific discipline. 


(22) Multiple-valued basic dimensional functions are either not 
permitted or severely discouraged in the present theory For one thing, 
integrals of multiple valued derivative functions have the annoying 
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habit of "blowing up" and yielding erroneous answers, or none at all. 
And we certainly do not allow multiple types of time! This leads to the 
absurdity of the present interpretation of relativity which permits only 
a single observer (and a single observation) at a time. So if one 
believes as "absurd" a thing as the fact that more than one person can 
observe an apple at the same time, the present physics fails. However, 
the acceptance of such a simple proposition as multiple simultaneous 
observation leads to a physics so bizarre and incredible that most. 
Western physicists have been unable to tolerate it, much less examine 
its consequences. In the physics that emerges from multiple 
simultaneous observation, all possibilities are real and physical. There 
are an infinite number of worlds, orthogonal to one another, and each 
world is continually splitting into additional such "worlds" at a 
stupendous rate. Nonetheless, this physics was worked out by Everett 
for his doctoral thesis in 1956, and the thesis was published in 1957. 
(See Hugh Everett, III, The Many-Worlds Interpretation of Quantum. 
Mechanics: A Fundamental Exposition, with papers by J. A. Wheeler, 
B.S. DeWitt, L. М. Cooper and D. Van Vechten, and N. Graham; eds. 
Bryce S. Dewitt and Neill Graham, Princeton Series in Physics, 
Princeton University Press, 1973.) Even though it is bizarre, Everett's 
physics is entirely consistent with all the present experimental basis of 
physics. The present electromagnetic theory is constructed for only a 
single "world" or universe -- or "level." The expanded theory, on the 
other hand, contains multiply nested levels of virtual state charge -- 
and these levels are identically the same as orthogonal universes, or 
"hyperframes." Multiple kinds -- and values -- of time also exist. The 
new concept differs from Everett's, however, in that the orthogonal 
universes intercommunicate in the virtual state. That is, an observable 
in one universe is always a virtual quantity in each of the other 
universes. Thus one can have multi-level "continuities" and 
"discontinuities" simultaneously, without logical conflict. It is 
precisely these levels of charge — these levels of scalar vacuum -- that 
lace together the discontinuous quanta generated by the interaction of 
vector light with mass. 


However, to understand the new electromagnetic reality, one requires 
а new, expanded logic which contains the old Aristotlean logic as a 
subset. I have already pointed out the new logic in my paper, "A 
Conditional Criterion for Identity, Leading to a Fourth Law of Logic," 
1979, available from the National Technical Information Center, AD- 
071032. 


Even as logic is extended, quantum mechanics, quantum 
electrodynamics, and relativity are drastically changed by the Tesla. 

electromagnetics, as I pointed out in my paper, "Solutions to Tesla's 
Secrets and the Soviet Tesla Weapons," Tesla Book Company, 1580 
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Magnolia, Millbrae, California, 94030, 1980. 


The present electromagnetics is just a special case of a much more 
fundamental electromagnetics discovered by Nikola Tesla, just as 
Newtonian physics is a special case of relativistic physics. But in the 
electromagnetics case, the differences between the old and the new are 
far more drastic and profound. 
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COMMENTS ON THE NEW TESLA ELECTROMAGNETICS 


Part II: The Secret of Electrical Free Energy 


© 1982 7. E. Bearden 


Again I wish to express my deep appreciation to two of 
my friends and colleagues who at this time, I believe, 
wish to remain anonymous. I thank them both for their 
exceptional contributions and stimuli, and their for- 
bearance with the many discussions we have held on this 
and related subjects. 


Also, it goes without saying that any errors in this 
paper are strictly my own, and not the fault of either 
of my distinguished colleagues. 


Present electromagnetic theory is only a special case of the much 
more fundamental electromagnetism discovered by Nikola Tesla at 
the turn of the century. 


Pure vacuum is pure charge flux, without mass. The vacuum has a 
very high electrical potential -- something on the order of 200 
million volts, with respect to a hypothetical zero charge. 


Thus in an ordinary electrical circuit, each point of the 
"ground" -- which has the same potential as the vacuum -- 
actually has a non-zero absolute potential. This circuit ground 
has a value of zero only with respect to something else which 
has the same absolute electrical potential. 


Voltage, which is always associated with a flow of electrical 
"mass" current (even if only a miniscule flow), is, by defini- 
tion, a difference dropped in potential when a charge mass moves 
between two spatially separated points. What we have termed 
"electrical current" only flows where there is a suitable con- 
ducting medium between things which have a difference in absolute 
potential. Furthermore, between any two points in any material, 
there is considered to exist a finite resistance -- if we apply 
а voltage and have a mass current flowing between the two points! 
The simple statement that V = IR irrevocably ties together volt- 
age drop, mass current, and resistance between two points. 
Rigorously, to have one of the three is to have them all. To 
lose one is to lose all three. Immediately we see a major error 
in present theory: One can have a "difference in scalar poten- 
tial" between two points without having a "voltage drop" between 
them. Specifically, if no mass current flows between them, no 
resistance exists between them, and no voltage drop exists be- 
tween them. 


In the same fashion, one can have a "scalar wave" through the 
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In the same fashion, one can have a “scalar wave" through the 
vacuum without a voltage wave. In that case, the wave has no 
E-field and no K-field. Тһе only reason one has an E-field 
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around a statically charged object is because the charged elec- 
trons accumulated on the object are actually in violent motion. 
It is this motion of the charged masses that produces E-field -- 
as well as H-field whenever that entire E-field ensemble moves 
through laboratory space. 


Now let us reason together in the "approximate" manner utilized 
in present electromagnetic theory. For example, let us examine 
a bird sitting on a high tension line. 


The bird sits on the high tension line without а flow of mass 
electricity, because there is no significant difference in po- 
tential drop between the bird and the line. Specifically, be- 
tween the bird's two feet -- each in contact with a different 
portion of the line -- there exists no potential difference. 
This is true even though, with respect to the vacuum, each foot 
is at a potential that would be "100,000 volts higher," were a 
mass current flowing. And it is true even though the absolute 
potential of each foot may be some 200.1 million "volts," were 
à mass current flowing. 


Now an interesting thing happens to the bird when he flies 
through the air to light upon the high tension wire. As he 
flies toward the wire, he is flying through the massless elec- 
trostatic potential field of the wire, for that field extends 

an infinite distance away from the wire. The electrostatic 
potential field -- pure -field -- is actually the spatio- 
temporal intensity of the massless charge at a point. In other 
words, as the bird flies to the wire, he flies into an increas- 
ing "massless charge" potential, building up to 100,000 "volts" 
higher than the earth. However, very little (if any) "mass 

flow" potential difference is experienced upon his body in ap- 
proaching the wire, and so essentially no "charged mass currents" 
are induced in his body. Thus the little flier safely navigates 
into the teeth of a very high electrostatic potential, lights 
upon the wire, and is not "fried" in the process. When he lights 
on the wire, his body has reached the electrostatic potential 
that each foot's contact point has. Again, there is no mass cur- 
rent flow. But his body is immersed in an increased flux of 
massless charge -- which is what the electrostatic potential 
represents. And each "virtual particle" flow in that charge 
potential represents a "massless (scalar)" electrical current. 


The point is, one can have any amount of massless charge flow -- 
"scalar" current -- without any mechanical work being done in 
the system. All electrical work in a circuit is done against 
the physical mass of the charged masses that flow. Rigorously, 
force is defined as the time rate of charge of momentum. Even 

in the relativistic case where F = ma + v(dm/dt), change of mo- 
mentum requires mass movement. No mechanical work, and hence no 
energy, is expended by massless charge flow. 


That is why the vacuum massless charge -- which is composed of a 
very high flux of massless "particles" -- normally does no work 
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increasing scalar field as it approached the high tension wire -- 
no work was done upon the bird by the increasing scalar flux 
currents encountered by its body. 


By existing "in the vacuum," so to speak, we (the whole earth) 
are as birds sitting on a high tension line! Until we create 
significant difference in potential, via our present electromag- 
netic circuits, no current can flow -- anywhere. Even if we pro- 
duce potential differences, we must have a conductor and charged 
masses to flow, if we wish to produce mechanical work. Presently 
our electromagnetic theory allows us to create a difference in 
potential within different parts of a circuit, but only by moving 
and shifting charged mass. We therefore have to do work on this 
electrical mass in moving it around, and we only get back the 
work we have put into the circuit. In other words, presently 
all we do is "pump" electrical mass. 


Now notice what would happen to the bird on the line if we sub- 
stantially "pulsed" the potential on the line. Suppose we 
"pulsed" it such that the bird's physical system -- considered 
as a circuit containing a capacitance, a resistance, an induc- 
tance, and many free electrons -- became resonant to the pulsing 
frequency. in that case the "bird system" would resonate, and a 
great deal of electrical mass would surge back and forth in the 
body of the bird. In the bird's body, voltage would exist, 
Charged mass current would flow, work would be done, and the 
bird would be electrocuted. 


Also, note that, without mass movement, electromagnetic vector 
fields are not produced (and a portion of the difficulty lies 
with the actual vector mathematics itself). Scalar (nonvector) 
waves continually penetrate "space" where there is no mass move- 
ment. This means there can exist a "delta-Q" without a voltage 
ог an E-field, The present theory does not allow this, because 
it always uses "q" (charge) to be charged mass. Briefly, without 
belaboring the point, let us just say that it is the mechanical 
spin of the individual charged particle -- such as the electron -- 
which "entangles" or "knits together" or "couples" independent 
scalar waves into vector waves. A vector wave is simply two 
coupled scalar waves. The entire force field concept -- such as 
the E-field and the B-field -- is operationally defined in terms 
of the force exhibited on a test particle, or test mass. Rigor- 
ously, an E-field does not exist as a force field in vacuum, but 
as two coupled scalar f-fields "tumbling about each other." When 
these two coupled, tumbling fields meet a spinning electron, e.g., 
the force emerges on the electron mass. Іп short, movement of a 
rotating mass changes delta-$ to "voltage", creating the V/I/R 
triad. 


By "accumulating charged mass particles" such as electrons -- 
one certainly can increase the value of $, which represents the 

Charge intensity or "scalar electrostatic potential." However, 

that is not the only way to increase it. Resonance and rotation 
of charged masses can also be appropriately employed to vary the 
vacuum charge potential ©, under the proper circumstances. 
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By the correct application of rotary principles and Tesla elec- 
tromagnetic theory, it is possible to oscillate -- and change - 
the vacuum potential itself, in one part of an electrical system. 
Thus by correct procedures a part of a system can be electrically 
altered so that the absolute value of its "ground" (vacuum) poten- 
tial differs significantly from the normal vacuum-ground potential 
of the remainder of the circuit. In other words, we shift the 
vacuum-ground potential of part of the circuit by oscillating 

the massless vacuum charge itself, and in so doing we gain a sub- 
stantial, oscillatory electrical potential difference between 
that part of the circuit and the normal ground potential of the 
rest of the system. Then we connect the two parts of the system 
by means of a conductor containing a load in the middle. 


In every conductor, a large number of "free electrons" are avail- 
able. If we oscillate the actual vacuum charge itself, unlimited 
additional free electrons also become available from the Dirac 
sea, since partial "unstripping" of the negative energy wells 
(each containing an electron) occurs. This "unstripping" of the 
potential of the well is due to vacuum potential oscillation, 
which oscillates time as well as space. To a negative energy 
well (positive time), the oscillation of its "time stream" in- 
creases the well's negative potential during one half-cycle and 
decreasés its potential for the other half-cycle. Thus during 
half the oscillatory cycle, negative energy electrons may be 
lifted from the Dirac sea if the oscillation is sufficiently in- 
tense. 


Therefore we obtain an attendant voltage and flow of mass current 
through the load. This voltage and current, by the way, are es- 
sentially limitless, and are free for the asking, assuming the 
Proper "vacuum oscillation" is initiated and maintained so that 
electrons are continually being lifted from the Dirac sea by the 
time oscillations, and fed into the circuit. 


Standard electromagnetic theory assumes that the vacuum potential 
is zero. It does not recognize the existence of massless charge, 
Separated from charged mass. Therefore, orthodox scientists have 
never looked for a way to engineer the vacuum, because they have 
not realized it is composed of pure massless charge. Electrical 
physics has almost hopelessly confused charge and charged mass, 
thereby eliminating scalar longitudinal electrostatic waves. Ех- 
pressed in the bird/high tension line analogy, the present electro- 
magnetic theory restricts us to walking along the high tension 
line, laboriously carrying small batteries and power units, un- 
aware of the limitless, surging power beneath our very feet. 


Electromagnetically, we have been rather like one of the five 
blind men who touched an elephant. We have only touched one small 


portion of the electromagnetism "elephant," yet we thought we had 
grasped the entire beast. 
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OVERTURE TO А NEW AGE TECHNOLOGY 
From an Update by Dr. Rolf Schaffranke 


" ... ав there has been a steady erosion in U, S. activity 
in the basic sciences, there has been an increase in the 
level of such activity in Western Europe and Japan. If 
that continues, we are in danger of losing our position 
of scientific leadership." 


Val, L. Fitch, Prof. of Physics at 
Princeton University, in an interview with 
U.S, News & World Report, June 21, 1982. 


West Germany: 
The prototype of the first motorcycle equipped with a "flux-motor" (the 
inventor's designation for а tachion field converter or gravity-field generator) 

of 2 KW output has completed а test run of approximately 20,000 km without re- 
pairs. Principle of operation: The T-converter is constantly recharging the 
electrical power battery of the vehicle, resulting in an operation which is 
noiseless, fuelless and polution-free. After completion of all scheduled tests, 
a public demonstration to the press is planned within a few weeks from the time 
of this writing. (June 17, 1982) See photo, Pg. 19. A new factory for the 
production of gravity-energy-field converters in the town of Oldenburg is sched- 
uled to produce individual home heating units. The design of automobile power 
plants based on the same principle is also in preparation. Reported efficiency 
factors of several hundred percent are anticipated. 

Japan: 

Mazda continues r 
tric automobiles, based on the principle of Kure Tekko, The gravity research of 
Prof. S.Seike is now sponsored by Hitachi, after millions of Japanese received 
updated information via popular science magazines. It is interesting to note 
that Saudi Arabia has decided to invest $100 million in Hitachi stocks, 


arch on the "magnetic Wankel engine" (45 HP) for e) 


Franc. 
The "Kromrey" converter has completed tests at the Institute for Magneto- 

statics, University of Strasbourg. One prototype delivered 700 Watts at 600- 

1200 RPM, at a fairly uniform rate. However, France, as the Мо. 1 developer of 


nuclear energy in Europe, is still reluctant to concentrate her energies on a 
revolutionary new technology which could result in drastic curtailments of her 
well-developed nuclear industry and associated exports. See photos, Pg. 22. 
Denmark. 

Dr. Jensen, physicist at the University of Kopenhagen, reported test results 
of 300% efficiency with a specially designed, S-coil transformer in connection 
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with a tachion field converter based on the principle of the "N" machine. First 
reports were presented at the International Conference on Energy Technology in 
Hannover, Nov., 1980. 
England / USA: 

A "bullet train" based on the magnetic levitation system of British Prof. 
Eric Laithwaite is now under consideration for construction between Los Angeles 
апа San Diego. Japan and West Germany are already operating high speed experi- 
mental trains, suspended magnetically to reduce friction, that may soon attain 
speeds of more than 200 miles per hour, The Laithwaite-fastham method would use 
electromagnetic forcefields induced over an aluminun-topped concrete track. The 
project will probably be headed by a Japanese company as the prime contractor. 
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Swiss-French gravity field converter system "Kromrey" 
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REVIEW AND OUTLOOK 


THE DEVELOPMENT OF POST-RELATIVISTIC 
CONCEPTS IN PHYSICS AND ADVANCED 
TECHNOLOGY ABROAD 


Rolf Schaffranke, Dr. h. c. 
Member A.LA.A. 


This paper was presented at The First. 
International Symposium on Non-Conventional 
Energy Technology, Toronto, Ontario, Canada, 
Oct. 23-24, 1981. (Reprinted by permission of 
the author.) 


"Far more harm is done to the progress of science by 
skepticism than by gullibility". (Dr. Robert Wood, Director 
R & D, McDonnel-Douglas Astronautics Div., Cal.) NASA 
- Langley Research Center in Hampton, VA is named after 
Samuel Pierpont Langley (1834-1906), an American 
astronomer, engineer and architect. 

Langley worked out the aerodynamic principles for 
manned flight. In principal, his calculations were correct; 
but the structural materials he used for wings and engines 
were insufficient. In December of 1903, the New York 
Times published an editorial complaining about his foolish 
dream and the associated waste of government money. The 
editorial predicted that: "man would not fly for a thousand 
years". 

Only 9 days after the editorial was published, the Wright 
brothers made their first successful powered flight at Kitty 
Hawk. (Dec. 17, 1903). But, again, as late as 1905, the 
Scientific American suggested the happening was a hoax - 
two years after the event which changed history. Let's reflect 
for a moment on the fact that only in a single lifetime, man 
has journeyed from Kitty Hawk to the surface of the moon! 
The analogy to the problem of alternative energies and 
their development is, of course, obvious. We try to educate 
the preaching orthodoxies. But orthodox solutions are no 
longer enough. Our system of education can only give from 
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the past, The present must operate on inspiration and 
intuition, or the future will be lost. The past no longer has 
enough of the answers for arising crises for which there are 
no precedents. To keep pace with the requirements of the 
future, we must begin to teach not only what to learn, but 
how to learn, how to analyze, how to search for the truth. 
Only then will be able to recognize discrepancies between 
experiment and dogma and to cope with problems which 
appear to be just beyond the corner. History has shown 
again and again that no single individual can rise above the 
species without being persecuted, The reasons for that are: 


Some of the most powerful forces in homo sapiens 
have always been 

Greed, Pride, Ego, Fear and, above all, the Desire 
to Control Others, 


A brand new German book titled Energy in 
Abundance, which is evidently creating a considerable 
impact in the European community, challenges the 
contemporary high 
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Priests of science, the "Guardians of the Status Quo" and uncovers an almost in- 
credible narrownindedness and ignorance in science, politics and economics, 
“approaching the criminal" as the author puts it. The contemporary waste of 
genuine intellectual creativity is castigated as a cultural scandal approaching 
barbarism. the book stresses that a truly promising approach to the so-called 
energy crisis requires a fundamental and thorough re-evaluation of the theories, 
dogmas and axioms which form the basis of present day science and the foundation 
Of our technology. As in the past, the formidable inertia of the establishment is 
not only based on inaccurate, incomplete and outdated information, but also on its 
reluctance to accept new ideas. The honest search for the truth first requires 
that we first demythologize generally accepted claims of so-called experts of the 
past. An excellent introduction to this problem is the article "Resistance by 
Scientists to Scientific Discovery" by Bernard Barber in Science, Vol. 134, 

Pp. 596-602, of Sept. 1961, or the paper by Stephen C. Brush in Science of March, 
1974, titled "Should the History of Science be Rated 'x'"?, culminating with а 


statement cf Huxley: 
"Authorities", "disciples", and "schools" are the curse of science 
anê do more to interfere with the work of the scientific spirit 


than all its enemies". 
The former astronaut, Capt. Edgar D. Mitchell, one of our famous contemporar- 
ies, also stres 


а the need for an open mind! 
"History has shown time and again that important scientific dis- 
coveries generally happen only when someone steps outside the 
limits of his traditional discipline and looks at something from 
а fresh point of view. Then what should have been obvious all 
along comes into focus". 

Those of us who are familiar with the pioneering efforts of Dr. Hans Nieper of 
Hanover will appreciate this statement by an ex-astronaut. 

One cf the most important cornerstones of today's scientific dogmas dates back 
to 1905, more than 3/4 of a century ago. Lest we forget, television and radar, 
jet-planes and cyclotrons, moonrockets and close-up photos of the planets of our 
solar system were nothing but wild fantasies of science fiction then. 

The speed of light was assumed to be constant and the maximum possible speed 
in the universe; vacuum was to be a total void. In reality, the speed of light as 
measured in the Michelson-Morley experiments was not at all the same in all direc- 
tions. The "ether-drift* still amounted to the respectable velocity of about five 
miles per second, and similar results were obtained by D. C. Miller in a series of 


experiments extending over twenty-five years, from 1902 to 1926. 
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"Even worse, the measurements showed such marked discrepancies 
with previous results as to occasion a distress call to the U. S. 
Coast & Geodetic Survey, whose surveyors repeatedly remeasured the 
length of the tube and found no error there," reported the 
Popular Science Monthly March 1934 issue. And it continued: 

"Hore recently, speed of light observations only emphasized the 
apparent erratic behavior of the light beam that the scientists 
were attempting to plot. On some days it seems to travel fi 


er 
than others by as much as 12 miles a second. Its speed seems to 
vary with the season, anû also in a mysterious shorter cycle last- 
ing about 2 weeks. Finally, the scientists ended by taking an 


average of all the readings which has just been announced as 
186,271 miles per second". 

In his paper "A Critical Look At the Theory of Relativity", Library of Congress 
Cat. No. 77-670044, Р. К. Preikschat compiled all known light velocity measurements 
during the past 300 years or so, from Olaf Roemer in 1676 to the Laser measurements 
conducted by the National Bureau of Standards (USA) in 1972. 

Of the 27 experiments undertaken in this field, 18 of them after the turn of 
this century, it must be concluded that the velocity of light as measured within 
the reference system of our earth has changed as much as plus/minus 50 km/sec, dur- 
ing the past century. Preikschat plotted a curve of these deviations and suggests 
a possible relationship between sunspot activities and changes of the earth mag- 
netic field during the time period in question. 

The "universal constancy of light" appears, therefore, as somewhat shaky 
“empirical evidence" for our cornerstone in physics, especially since Einstein him- 
Self has gone on record as saying: 

"If а single one of the conclusions drawn from it (relativity 
fheory) proves to be wrong, it must be given up; to modify it 
without destroying the whole structure seems to be impossible". 

Another modification concerns the definition for the term "vacuum" in physics, 
as documented by a paper in the American Scientist, March-April 1980, titled "Is 
The Vacuum Really Empty?" by Prof. Walter Greiner, University of Frankfurt, BRD, 
and Prof. Joseph H. Hamilton, Vanderbilt University, Nashville, Tenn. 

The authors conclude that a neutral vacuum is by no mear 


"empty" 
viously claimed in our textbooks, and suggests a new definition as follows: 


pre- 


"The vacuum is the lowest stable state that a region of space 
can have while being penetrated by certain fields". 


Because of the tremendous time lag in our educational system, many research 
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projects апё their ensuing experimental data have been withheld from public scru- 
tiny. The scientific community tends to have a vested interest in preserving the 
system it created and of which it is a part. It responds to new situations through 
the coloration of this attachment. A case in point are the carefully conducted 
experiments of T. T. Brown with charged bodies in a high vacuum, as described in 
my booklet Zther Technology (1977). These experiments suggest the actual pres- 


ence of certain fields in vacuum, whether we call them gravitational field, 


tachion-field, ether-field, neutrino or Fermi-sea, etc. is of secondary importance 
at this moment. Although Brown spent, reportedly, more than $200,000 of his own 
eral decades on such experiments, he was nevertheless unable to have 


the results published in the scientific media of America. 


funds over 


Things are even worse when it comes to experiments conducted abroad, which 
often tend to confirm disregarded experimental results on this continent, as we 
shall see shortly. To highlight the wide discrepancies between orthodox (and ob- 
solete) dogmas and actual, physical realities pertaining to the true subatomic 
structures as we know them to be today, let us briefly review the structure of the 
matter: 


А molecule is the smallest division of a substance. Further division would 


cause it to cease being a substance. The smallest of true molecules can be illus- 


trated when we use the globe of the earth for our standard. If a 


ngle drop of 
water were magnified until it was as big as the earth, each molecule would be about 
the size of a TENNIS BALL. 

On the next step down, an atom is the unit which makes up the nature of the 
molecule, consisting of the nucleus and the surrounding electrons to render the 
atom "stable". An atom of hydrogen contains one proton and one electron to balance 
or neutralize the proton. Matter then is divisible into electrons and protons. 
But - апа h 


€ comes tho rub: Between electrons and protons are spaces so vast, 


in comparison with the masses of each, that, if the proton in the carbon atom were 


the size of a golf ball hanging from the ceiling of the great hall at Pennsylvania 
Station in New York, its electrons would be represented by six small wasps winging 
in a little knot against the four walls of the gigantic structure of the building! 
Zn effect, one could claim there is little final solidity of substance to anything: 
The universe consists of "emptiness", charged with electrical energy! If we 
translate the above to the measurements and terminology of the physicist and 
"magnify" the atom mathematically, with all its distances and dimensions kept in 
Proportion so that the orbit of the electron would have a diameter equal to that 
of the earth about the sun, approximately 184 million miles, the diameter of the 
electron itself would only be 2,000 miles, and the diameter of the nucleus, where 
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mass and weight of the atom are truly concentrated, can be taken as 2 miles only. 
We thus obtain a picture of a central mass with a diameter of 2 miles (nucleus), 
another object with a diameter of 2,000 miles (the electron, in the case of the 
hydrogen atom) at a distance of 92 million miles away from it, orbiting the nucleus. 
Evidently, there is plenty of room inside this system. Anê “room” is not a vacuum, 
it іс not nothingness, but space itself, spatial energy, a field which can be iden- 
tified with the ether of the past - and of the future. Nebel prize winner, Мах 
Planck, during а lecture in Florence, Italy, once made a truly remarkable statement 
which describes the problem facing the physicist today: 

"As а man who has devoted his whole life to the most clear-headed 

science, to the study of matter, I can tell you as the result of 

my research about the atoms this much: 

"THERE IS NO MATTER AS SUCH!' 

All matter originates ané exists only by virtue of a force which 

brings the particles of an atom to vibration and holds this most 

minute solar system of the atom together. ... We must assume behind 

this force the existence of a conscious and intelligent MIND. This 

mind is the matrix of all matter". 

This cosmic matrix is needed if we want to explain “action at a distance", 
lines of force, stresses, a magnetic field and so on. When the concept of the ether 
'space" instead. In reality, 
But 


was abandoned, it had to be replaced by the concept of 
we merely switched terminology. We used to say that "ether fills all Spa. 
filling" is not exactly the descriptive word to use. Perhaps we should rather de- 


fine it: "Ether is a condition of space in which electrical manifestations for the 
atomic construction of materials is possible". This primordial energy is "free" or 
in an uncondensed state. It exists in interstellar space but remains unrecognizable 
until it becins to coagulate or gets into a vortex pattern. It constitutes the for- 
mative field force of nature, an immense reservoir of latent energy. 

The claim of our textbooks that the Michelson-Morley experiment "disproves" 


the existence of the ether is incorrect. It merely disproved the existence of а 
noticeable ether drift or drag. As an analogy, if somebody would postulate that the 
absence of wind disproves the existence of the atmosphere around our planet, the 
fallacy of this postulate would be immediately apparent to all. 

“Michelson and Morley centered their attention on the Earth's orbital velocity 
(30 km per second). They had no knowledge of the existence of galaxies; of motions 
of galaxies in relation to each other; of the motion of our solar system in our 
galaxy..... Their negative results are explainable on the basis of pre-1900 class- 
ical mechanics, so provide no proof of the absence of ether or Louis de Broglie's 
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'subquantic medium’. Thus, the limited information available to Michelson and Ein- 
stein is emphasized by recent findings, particularly in astrophysics", writes Dr. 
H. С, Dudley in the Julletin of the Atomic Setentiste, January, 1975, under the 
title "Michelson's Hunch Was Right". And Dr. Dudley continues: "In fact, 1929 saw 
Michelson still attempting to experimentally demonstrate tho ether, which his intu- 
ition and reasoning told him ought to be present". 

"Today most persons are largely unaware that the ether concept began to be 
seriously reexamined by two of physics most notable theoreticians, Paul Dirac in 
1951 and de Broglie in 1959, both Nobel laureates. The ether is now being called 
the “neutrino sea" by astrophysicists, and has been characterized as an energy-rich 
particulate, subquantic medium. A rather voluminous literature on the subject is 
accumulating as indicated by a recent review, The Cosmic Neutrino, with 665 refer- 
ences covering only the period 1965-1972......1t appears that an open-minded reex- 
amination of this area of physics is long overdue in order to open up new avenues 
ОЁ approach to this pressing problem". 

Michelson, Dirac, de Broglie were not the only Nobel prize winners in favor of 
a reexamination of the ether question. Others were Stark, Arrhenius, A. H. Compton, 
Lenard, Н. Yukawa, and Frederick Soddy, the British scientist who, during the con- 
vention of Nobel laureates in Lindau, 1954, described the current dogmas in physics 
as "an orgy of amateur physics" and "arrogant swindle” - with particular emphasis 
on the theory of relativity. ("The Wider Aspects of the Discovery of Atomic Dis- 


integration", New World Publications, St. Stephens House, Westminster S.W.I.) 
It remained largely unknown, even among physicists, that Einstein himself had 

serious doubts, In 1949, he wrote to his old friend, Maurice Solovine, who con- 
gratulated him on his 70th birthday 
"Now you think that I am looking back at my life's work with calm 


satisfaction. But, on closer look, it is quite different. There 
is not a single concept of which I am convinced that it will stand 
firm and I am not sure if I was on the right track after all". 
And cne of my Canadian friends who I believe is present here today stated 
quite correctly in a letter to me: 
The myths around Einstein are really not of his making as he 


himself often questioned his own conclusions and I felt he was 
quite aware of his ovn linitations which others were covering 
up. The physicists protect their members much the same way 
that the medical profession protects its own." 
The purpose of these remarks is not to spark another controversy about the 


merits of the theories of relativity. Rather, they want to show that so-called 
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entific evidence" is a rather elastic term and that "verification" is always 
a relative affair. Or, as K. R. Popper so aptly put it: 


"Only in our subjective experience of conviction, in our 


subjective faith, can we be ‘absolutely certain'", 


This symposium presents an excellent overview of research and experiments re- 


ported from English speaking countries, or experiments published in the English 
language, as for instance from Japan. However, as Dr. Tenhaeff fron Holland has 
formulated the problem, 
"It is important to pay attention to publications of colleagues 
in other countries. In the Netherlands and Germany, every 
academically educated man or woman knows at least three foreign 
languages, English and American authors only pay attention to 
material in English. In my opinion, this leads to an 'impover- 
ishzent' which puts a drag in science. Some seem very chauvinistic 


and seem to believe that only the researches done in their country 


are important. Т regret this. Science is international, and 
international cooperation is of the greatest importance in science". 
In presenting some brief reports from abroad, I shall attempt to bring corrob- 


erative evidence in support of alternative technology developments discussed during 


our meeting here in Toronto. Let me start with the most sensitive and secretive 
society, with Russia. 

In his German original of the paper "Some Remarks on the Shielding Theory of 
Gravity", which was published in the Hanover Proceedings in more detail than the 
English abstract, Dr. Hans Nieper mentioned the Berlin engineer Levetzow, who was 
one of the first to postulate a combination pressure and shielding theory for the 
Phenomena of gravity. Levetzow was soon overshadowed by the rising star of Albert 
Einstein, but one of his followers, Horst Pinkell, went to Russia in 1928 as an 
exchange student - and never returned, Together with Russian scientists, he was 
asked to prove the actual existence of the cosmic radiations postulated by Levetz- 
ом, now designated as neutrino sea or "tachion field". The work was done in 
Sterlitamak, South of the Ural mountains, and in 1938, sporadic reports reached 
the West about the discovery of extremely short corpuscular waves by Pinkell and 
Gorjew. These were the long sought "Hemmstrahlen" or drag waves associated with 


gravity. Rumors have it that a metal alloy was soon developed which acted as a 


drag wave polarisor and, in 1947, agents reported experimental Russian aircraft 
wsing this discovery. 1n 1951, a former German Junkers aircraft engineer reported 
about his activity pertaining to a super-secret project code named COW-7 in 


Siberia, a disk-shaped craft which could rise vertically and which belonged to the 
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secret weapons then developed by the Soviets. Whether it was related to the Can- 
adian AVRO project or something entirely different remained unknown, only the Lev- 
етом gravity theory was assumed in connection with the activity in question. 
Japan: My esteemed friend, Prof. Seike, who kept me informed about the re- 
search conducted by hin and his co-workers, surprised me once with a significant 
statement, which I feel is important to repeat for the benefit of frustrated re- 
searchers on this side of the Pacific: "Іл the early stage of my studies, physi- 
cists could not understand what I was doing, while actors and actresses did so 


intuition". It was the private support of about 800 individual artists, etc., in 
Japan which allowed Seike to work, experiment and publish his findings, and not 
the support of the Japanese equivalent of a National Science Foundation or a simi- 
lar bureaucratic institution in that country. Again and again, I was surprised how 
quickly and eagerly American experiments, as for instance the almost forgotten 
"Ionocraft" of the late Major de Seversky, were duplicated and explored even in 
Japanese secondary schools. Admiral Rickover has more than once complained about 
our intellectual complacency: "As a nation, we seem addicted to 'spectatoritis'. 
We sit in the bleachers and let the game of life unfold before us". 

The results are known: The Japanese have achieved top position in science and 
technology, and not only with tachion beans melting stones, producing "biased" 
water with a freezing point of minus 4 degrees Celsius, and a G-power generator 
obtaining 400 V DC output from a 10 V input driving source. 1 wish to take this 
‘opportunity to thank Prof. Seike for sharing his work with us in this country, and 
wish him the best of success for the future. 

E The work of SEPED was explained by M, Ren Louis Уа1бе and sone 
French publications in the area of gravity-research have been translated by the 


NASA translation service, as for instance the theory of the electromagnetic Magnus- 
Effect (of Marcel Pagés). 

Specific mention must be made of the Raymond Kromrey G-field generator, a 
French-German-Swiss development which appears very closely related to the American 
sy" machine principle, the "Sunburst" machine and the "Permanent Hagnet-Hotor" 
Patent of Howard Johnson. Utilizing either permanent or electromagnetic module 
the generator output exceeds the input by far. One prototype delivers approximat- 
ely 700 watts at speeds varying between 600 and 1200 RPM. Models with an output of 
100 to 160 kw are presently in the planning stage. Several European patents have 


been granted against heavy opposition, especially from French industrial circl 
The development was about 40 years in the making and the inventor stress 
for a reinvestigation of electromagnetic and gravitic force 


the need 
, аз well as a reexan- 


ination of many cemented dogmas in present-day physics 
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Germany: A system of rotating electromagnets and magnetic "stator rings" of 
the German "Kunel" Generator complenent the general trend of the American and 
Prench generators mentioned before. The first prototype was reported to have been 
tested in April, 1980. Here, acain, very heavy opposition from the German ortho- 


dox science establishment. Of special interest is a comment by Nobel laureate 


Werner Heisenberg, reported to have been made vis-a-vis the inventor: 


"I think it is possible to utilize magnetism as an energy- 


source. But we science idiots cannot do that; this has to 


come from the outside". 
More details about French and German developments have been published in the 
new book already mentioned, Energy in Abundance by Hilscher and, hopefully, an 
English version of this important work will be available by next year. Generators 
which do interact with surrounding energy fields have been designated as "open 
systems", in contrast to our present "closed system" technology of gasoline and 
diesel engines, steam turbines, nuclear power plants and so forth. The theoretical 
basis for all “open systems" is the realization that there simply is no such thing 
as "empty space". In reality, space is filled with an extremely energy rich, sub- 
atomic and subquantic continuum. In short, a "pre-physical state of matter", which 
can be tapped, as for instance by the spinning of magnetic systems which extract 
momentum via a vortex-formation of the universal "tachion field". 
This small heartland of Central Europe is proud of her native pion- 
ers in science, among them Dr. Wilhelm Reich, Viktor Schauberger ané Karl 


Schappeller. But after Dr. Reich died in an American prison in 1957 and Victor 
Schauberger died only five days after his return from the USA (in 1958), where he 
received an incredibly unfair treatment from certain industrialists, there is 
little enthusiasm among Austrians to touch base with correspondents on this contin- 
ent. Viktor Schauberger's son, Walter, refuses, as a matter of principle, to com- 
municate with Americans, no matter in what language. То illustrate the type of 
"contract" Viktor Schauberger was forced to sign, it stated: 

that all of his patents would become the property of the "consortium", 

that any future inventions or developments would also become 

the property of the "consortium", 

that he would refrain from discussing any of it with third parti 


that he would refrain from publishing, 
that all plans and models would remain with the "consortium" after 
his departure from America. 
There is a favorite saying in that small country which is much to the point: 


"After the Greek philosopher Pythagoras had discovered his famous 
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theorem, he sacrificed a whole hecatomb of oxen as a thanksgiving 


to the Gods. Ever since, all the oxen in the world are running 


scared whenever a new truth has been discovered", 


intial 


Knowledge of the ideas of Schauberger and Schappeller appears to be es: 


for an understanding of our changing picture of the physical world. As an exanpli 
the former forest ranger Viktor Schauberger had watched numerous times some trout 
standing, apparently motionless, in the strong currents of Alpine mountain streans. 
This and many similar observations of nature brought him to the gradual development 
of his "inplosion-theory* and associated hardware (see Jensen paper elsewhere). 

His son is continuing the work in the "Pythagoras-Kepler" School in Bad Ischl. 
Another prolific researcher is the Viennese engineer Franz Seidl, known for his 
studies of the use of magnetic field effects as "trigger energy" for voltage and 
power multipliers. 

A small country with strongly developed intellectual independence 
appears to be Holland, where Prof. J.M.J. Kooy developed his "Space Dynamics". 

His hypothesis of gravitational action is based on the realization that all celes- 


но ат 


tial bodies can be conceived as practically transparent in relation to the size of 
the elementary particles and their mutual distances in the structure of matter. 
Gravitons or tachions, coming from all directions of deep space, can pass through 
a celestial body like water passes through a fishnet, and only a minute fraction 
Of the cosmic gravitons or tachions will be intercepted. Study of the effects of 
the tachion field or space continuum of the fabric of material substances, magnets 
and crystal lattices can lead to development of converters and novel production 


facilities for readily usable, conventional E/M energy. When the American inventor 


Edwin V. Gray was blocked in his efforts to develop his "Pulsed Capacitor Discharge 
Electric Engine" for which he had received U. S. Patent 43,890,548, he found open 
ears and open minds in Holland. 

The fact that Gray was named "Inventor of the Year" from the Department of 
Patent Rights in Los Angeles, California, where Dr. Chalfin of Cal Tech confirmed 
that: 

There does not exist an even distantly similar engine to this one 

in the world. Conventional electric engines use up power. In 

this cystem energy is used up for only a minute part of a 

millisecond. 1t operates without heat loss and there is no 

energy loss whatsoever with this system", 
had more meaning to the people of PHILIPS and others in Holland than to the energy 
establishment in his native America. 


England: There is perhaps no more controversial inventor at this time than 
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John R. R. Searl and his Levity Disc, powered by the Searl Effect generator. 1t 
is claimed that model craft have been demonstrated with flight characteristics 
showing anti-gravitational and inertia-free properties. Demonstrations have been 
photographed and videotaped. Searl calls his generator a "Gyro-Flywheel High 
Energy Density Mechanical Magnetic Device" and claims that the magnets used are 
not the common type, ordinary magnets. The Australian engineer Athol Park of Mel- 
bourne, Australia, who visited Searl а few years ago described it this way: 

"From a briefcase, Mr. Searl takes a bar magnet and two steel 

rollers. He places the rollers at either end of the magnet. 

They appear to be attracted to the poles - but, when they are 

pushed gently around the corners of the magnot, they chase each 


other round and round. 


The engineer quotes Sear! 
"The crystals in the magnet are changed by putting it in a 
magnetic flux oven and by frequency control. The result is 


motion of a magnetic field - a completely new source of power. 
Units (modules) based on this principle are what power my 

levity unit - the motor and generator built as one, fuelless 

vnit". 

In one of his numerous newsletters he states further: 

"The power plant is a self-contained, onboard closed system of 
conversion elements with energy input from а latent storage 
source". 

Because Searl has never divulged all details and his explanations are gener- 
ally of a non-technical, "unscientific" nature, many investigators have chosen to 
dismiss him as а swindler and imposter. Іп sharp contrast to this is the opinion 
of a well-experienced American engineer who reported after a visit with Searls 

"I found it refreshing to note the keen sense of moral respon- 
sibility which he feels for the use to which his discovery is 


put... The Searls live in modest circumstances. Luxuries are 
few. They do not own a car. Mr. Searl bicycles several miles 
daily to his place of work in Maidenhead. There he is an elec- 
trical technician and training supervisor in a bearing factory". 

But perhaps most significant was the following observation of the American 

visitor about Searl: 

"We were also interested to hear him say that many of his ideas 
came to him while he slept. He would go to sleep with questions, 


and awake with answers... and refreshed. He seemed to have the 
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ability to restore vital powers more quickly than most people". 
And the American concluded his report with the statement: 

The impression we gained of Mr. Searl was one of a very sincere 
and generous person, a dedicated and tireless worker with perfect 
confidence in the outcome of his efforts, a man of high principle 
with a keen sense of loyalty to those who are helping him, and of 
responsibility for the future welfare of our planet and its 
peopl 

In view of the very contradictory nature of comments and impressions by those 


who have met Searl, it might be wise to reserve final judgment on the Searl-Levity- 
Disc and its inventor at this time. 
New 


nd: Some of Searl's keenest supporters and observers of his work are 


in New Zealand anê Australia. And one of the sharpest young physicists in that 
country (new Zealand), unbampered by calcified ideology, developed the mathematical 
foundation for a theoretical anti-gravity effect, using the hydrodynamic analogy of 
the ether. He uses the equivalent of the hydrodynamic Reynolds number, above a 
certain value of which the laminar flow past a solid surface breaks down and becomes 
turbulent due to shear rupture of the viscous cohesion of a fluid, together with nis 
eduction that anti-gravity could be obtained by creating a “vacuum: in the ether in 
such a way as to correspond to the production of turbulence in a magnetic field. 
Turbulence in a fluid occurs when Reynolds number RE = 1, when the inertial shear- 
ing force equals the viscous cohesion force in the fluid in the vicinity of an 
approximately spherical body immersed in the fluid, resulting in separation of the 
boundary layer and formation of a wake, i. e. vacuum or free surface around the 
body. He caleulated the threshhol for turbulence in the ether, = a vacuum = an 


anti-gravity effect, using the refined value of ether kinematic viscosity which he 
obtained. 

His theory would confirm the observations of very high voltage produced in the 
case of the Searl Levity Disc, and the very high voltage needed in the vacuum ex- 
periments with flying disc-shaped bodies of T. T. Brown, the "ionocraft" observa- 
tions of Major de Seversky, the "Electro-Field Rockets of Prof. Dudley, the obser- 
vations of Northrop Corp. with "Electro-Aerodynamics in Supersonic Flow" and 
similar American documentation and patents. 

Since the New Z 


lander is now in the process of attempting to publish his 
theory in a reputable British magazine, I am not at liberty to divulge his address 


prematurely. Interest in New Zealand and Australia is running high, and possible 


breakthroughs in energy technology should not come totally unexpected in these two 
countries with strong intellectual ties to England. 
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Conciusion 

There is now overwhelming evidence for the actual existence of a very high 
density, energy rich space continuum formerly called "ether". This space energy 
сап be concentrated, gathered, focused, magnified and compacted by magnets or mag- 
netic materials, which appear as the new core materials for converters of all 
kinds, utilizing the cosmic energy for new technology applications. 

Crystals are energy-sensing and channeling devices; they can serve as transdu- 
cers, as for instance in the Moray-Device, or the "rock electricity" of T. T. Brown. 

Combinations of crystals and magnetic materials appear to be the mainstay for 
the development of "hyper-space" - converters and generators of power - utilizing 
free, cosmic energy in our future. 

Unbiased, totally honest and impartial reexamination and reevaluation of 
scientific theorems and dogmas, as well as unhampered opportunities for the pion- 
cers of the new technology on the American and European continent appear to be the 
Prerequisite of success. 

Those who accept that anything of the nature of ideas or ideology is 
Permanent, use all their strength to hold on to it, and to condemn all who do not 


agree. The next stage of this spiritual illness of the mind is to build a monument 
to what they perceive is Truth, and then to build a monument to their own permanence 
in the world. This, they do by seeking fame or fortune, and authority over others. 
This is the contemporary, planetary psychology situation, and thus are we losing 
the gift of perspective and horizon and are no longer able to discern what is im- 
portant. Skeptics are on record as saying: 

"We are not running out of natural resources cr intellectual 

talent, we are running out of the freedom of innovation that made 

the countries on the North American continent the most advanced 


nations on earth*. 


The future will show whether this freedom, which includes the freedom and th: 
Guty of taking risks, can be restored to the degree our Founding Fathers have been 
striving for. Only then will we know whether the late Wernher von Braun was not 
too overly optimistic when he stated: 


“тһе cosmic age will bring a dawn of knowledge not yet envisioned. 
nd, through its 


it will dwarf all our present knowledge and ide 


vastness, may even bring men closer together on their own planet". 
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ABSTRACT 

Using general relativity extended by Clifford algebra (antisymmetrised general 
relativity (agr)) expressions are derived for the gravitational and electromagnetic energy 
inherent in curved space-time. By considering the interaction of one electron with the rest of 
the universe it is argued that the electromagnetic energy inherent in curved space-time 
(universal electromagnetic energy-momentum”) can be extracted by the electron and used to 
produce current in a circuit. An example of this principle at work is the recently patented 


motionless electromagnetic generator 


1, INTRODUCTION 
In general relativity, [ ]], the symmetric canonical energy momentum 


tensor is expressed in terms of Riemann geometry through Einstein's field 


d kT t) 


equation: 


where (у А. is the Einstein field tensor, kis the gravitational constant, R,, is the Ricci 
was, Ri ше cere mi), , e mee шо Bm () а бем ола а 
ten unknowns, the elements “б, a the equation shows that in the presence of matter, 
represented by the tensor Ja, spacetime becomes curved. The gravitational field is the 
Einstein tensor Gu. and equation (1) shows that the field is the canonical energy- 


momentum of matter within a factor k. Therefore in the absence of matter (“the vacuum”) the 


gravitational field vanishes and space-time is Euclidean = the Christoffel symbols vanish and 


with them the Riemann and Ricci tensor elements and the scalar curvature R. The 
gravitational field must originate in something, and is origin is T, , Bqution (1) is an 
energy-momentum balance equation between field and matter. It follows that space-time in 
the universe is always Riemannian, and never Euclidean, because in an Euclidean space-time 
the universe would be devoid of all matter 

Equation (1) could equally well be interpreted as indicating that matter fields are 
the result of curved space-time. In this view there are no point particles, and the symbol m for 
the mass of the electron is interpreted as а fundamental magnitude in physics. The electron is 
therefore represented by a matter field in which there are no singularities. The gravitational 
field mediates the gravitational interaction between matter fields, and there is always a 
coupling between matter field and gravitational field [2]. The gravitational field originates in 
one matter field and influences another matter field. The gravitational attraction between two 
electrons is explained in this way. The interaction between one electron and the rest of the 
universe is considered similarly, the electron is subjected to the net gravitational field 
generated by the rest of the universe, a field that is represented by curved space-time through 


the Einstein tensor О, о generated by the rest of the universe. We refer to this as “ universal 


gzovition energy-momentum”, The energy inherent im the gravitational field G, canbe 


expressed as: ы» tite A (3) 


To k 


even in regions of the universe that appear to be devoid of observable matter. These regions 


must be distinguished carefully from the vacuum, which in general relati 


йу is flat space- 
time. In general relativity, the electron can never be entirely five of the gravitational influence 
of the rest of the universe and can never be free of the influence of universal gravitational 


energy-momentum. 


By using Clifford algebra in general relativity, in particular the space-time basis 


defined by the Pauli matrices [1], Sachs [2] has developed a unified field theory of gravitation 


and electromagnetism using the principles of general relativity. We refer to this classical 


unified theory of fields as antisymmetrised general relativity (agr). In agr the electromagnetic 
field is also space-time curvature, and the electromagnetic interaction between two electrons 


mediated by space-time curvature in Riemann geometry. The electromagnetic interaction. 
between one electron and the rest of the universe becomes conceptually the same as the 
gravitational interaction between one electron and the rest of the universe. It follows that the 
electron is never five of the electromagnetic influence of the rest of the universe, the 
“universal electromagnetic energy-momentum”, The latter produces electromagnetic. energy 
‘momentum in the electron, producing charge-current density. The latter can be used to 
generate an observable current in a circuit. The source of this current is the canonical 
electromagnetic energy-momentum in the rest of the universe, and this source influences the 
electron through the electromagnetic field in agr. This process can be seen to work in devices 
such as the recently patented motionless electromagnetic generator [3]. The latter conserves 
energy-momentum and charge-current density in the universe, defined as the electron and the 
rest. On the simplest conceptual level, the motionless electromagnetic generator can be 
explained as а device that transforms the universal electromagnetic energy-momentum into a 


measurable current in a circuit 


2 EXTRACTION OF UNIVERSAL ELECTROMAGNETIC ENERGY-MOMENTUM BY 
ONE ELECTRON. 

Consider one electron interacting with the universal gravitational and 
electromagnetic energy-momenta in antisymmetrized general relativity [2, 4-8]. These 


energy-momenta are represented by the four vector L in the Clifford algebra defined by 


Sachs [2]. From T, form the symmetric and antisymmetric tensors: 


Ж: 
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where а the metre four vector of ar [2 4-8] and where АД is its quatemion conjugate, 
‘obtained fiom Vy by reversing the sign of the space indices. Therefore in. covariant- 

* Y 
contravariant notation Aly 7 “ү 


In agr the gravitation field due ю T is the symmetrie (Einstein) tensor: 


| A 
5) 9S ee 
bx ln x 


and the electromagnetic field due to * is the anti-symmetric tensor: 


where Q is the Sachs constant with the units of magnetic flux (weber) [4-8]. The units of Q 
are therefore expressible as multiples ET е (the elementary fluxon. where is the Dirac 
constant and ¢ the charge on the proton (the negative of the charge on the electron)). 

‘The charge-current density produced in one electron by the universal 


electromagnetic energy-momentum 
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where D denotes the covariant derivative of Riemann geometry [2], Equation (Та) is the 
inhomogeneous field equation of electromagnetism in авт. The accompanying homogeneous 
field equation is the Jacobi identity [2]: 

2 Pray о 
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field equations, they are equations of agr in which space-time is always curved and in which 
the electromagnetic field, through eqn. (б ) is a manifestation of curved space-time. 


Under well-defined conditions [4-8] equations ( 1 ) and ( ® ) reduce to those of OG) 


electrodynamics [2, 4-8], which is a Yang-Mills gauge field theory of electrodynamics with 
intemal gauge group symmetry OQ). It follows that O(3) electrodynamics is also a theory of 
general relativity. Maxwell Heaviside field theory is a Yang Mills gauge field theory with 
intemal gauge group symmetry U( 1) [1] and Maxwell Heaviside theory is a theory of special 
relativity ( Euclidean space-time). The O(3) group has a higher symmetry content (e.g. more 
(three) group structure constants) than the U( 1) group (one), and so O(3) electrodynamics and 
agr, from which it can be derived are referred generically as theories of “higher symmetry 


electrodynamics”, It follows that there is no universal electromagnetic energy-momentum in 


Yala) 


Maxwell Heaviside field theory, because space-time is flat. 
The charge current density of the electron on the left hand side of equation ( “7 ) is 

obtained from the universal electromagnetic energy-momentum on the right hand side. Eqn. (7] 

) describes а transfer of electromagnetic energy-momentum to the electron from the rest of 

the universe, a transfer which takes place in curved space-time. In this process the total 

energy-momentum and charge-current density in the universe is conserved and Noether's 


Theorem [ 1] therefore applies. The universal gravitational and electromagnetic energy- 
(> (A) 


momenta are transferred to the electron by the field tensors © апа Û, respective 
x م‎ + 
defined in agr by [2]: эү ^ Г" 
NN ХА 


where Kj is the spin curvature tensor defined by the four curl of spin affine connections [2] 
f 
which can be constructed from the Christoffel symbols of Riemann geometry 
G) 


‘The gravitational energy momentum in the field tensor ex is defined by: 


(5 d 
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(a) 
and the electromagnetic energy momentum in the tensor G ү 55 defined by: 


Fromegns. ( 71) апа | д.) И 18 seen that the electron is always influenced by the 
universal electromagnetic energy-momentum, which produces in the electron the charge- 


curent density: 


The electron continues indefinitely to receive universal electromagnetic energy momentum 
without violation of Noether's Theorem. From eqn. ( \% x ‘current density (for example in 
а circuit) produced by the electron is: 
ay debra P ec бы) 
` ^ 

where i =1, 2, 3 denotes space indices 

So in a device such as the motionless electromagnetic generator [3] , the current is 
produced by e ous is curvature of space-time through eqns. ( V 2) and ( V0). The 
at orci: D ira Ra qd Qus indefinitely without violation of the laws 


of conservation of energy-momentum and charge-curent density. This is observed 


experimentally in the MEG {3}, in which a current continues to be measurable when there is 
mo apparent electromotive force, ie. when the battery used to start it up is switched off a 


current continues to be observable. 
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Introduction 


This may be the most important and fur-reaching paper that this researcher has ever written: 
The Knowledge and utilization of gravitsbiology will profoundly alier the entire future of 
mankind. 


The paper has been very diiit to write. It advances what — to the West — is an astounding 
breakinrough in understanding the mechanisms forthe direct Biological effects of Maxwellian 
electromagnetics. However, one is given preat pause а the sobering implications or both good 
жем. 


Although secretly well-known and highly developed in the Soviet Union for decades, this new 
technology ushers in a completely new area to the West: clectrogravtobology ог shortened, 
dravitobology — which Но and drastically extends present photobilogy 


Gravitobiology is the application of а unified fied theory conception of electromagnetics (EM) 
and gravitation (G) to the total energetics exchanges (1) between a ling organism and i 
‘extemal environment (interexchanges) and (2) inside the living organism and between, within. 
Ad among its рап» and its whole (аа exchanges) 


Gravitobiology drastically changes the present reductionist view of photoblology, where the 
whole is simply the sum of is parts, and the superposition principle rigorously holds. In 
photohiolory (and, in general, in ordinary physics) one specifies the extemalized field/mater 
{xchange on. between, and amongst the parts, Then i is assumed that one has specified the total 
action of the whole. On the other hand, in gravitbiology reductionism and superposition are 
Ошу ple shadows of the total biological truth. Now one approaches a completely holographic 
situation: The part exchanges with and conditions the whole, and the whole exchanges with and 
Conditions the part 


In gravitobiology, fundamental changes are made to two “untouchable” primary sciences: general 
relativity and quantum mechanics. In so doing, one unites and extends both of them into а 
Common unified approach, and drastically enriches the present conception of the physical 
‘exchanges in, of. between, among, and within physical systems. The foundations changes to 
general relativity allow the incorporation of a hidden variable theory (the Whittaker internalized 
EM energy structure of the potential) without violation of Bes theorem. 


So Fix one must change general relativity. One must unite EM and G on the most fundamental 
level possible: that of the quantum particles of the fields The сше o the procedure is th at 
tha, quantum fcd they. the graviton has зра 2 and the photon has sb. This strongly 
Suggests that vo photons ought to coupe together 1o produce a graviton; ithe resultants of the 
and Bild ofthe coupled photons ме reduced to Zo In fact such a bound (coupled, asin 
э sanding wave) photon/aniphoton pair makes а basie ара тий. 


However, in the vacuum, virtual photons are appearing (creation) and disappearing 
(annihilation) all the time, at incredible rates. Further, fom the standpoint of GB we sate that 
these virtual photons ate also coupling (modulating each other) and decoupling (demodulating) 
all the time, again at an incredible rate. The virtual photons are coupling and decoupling 
(modulating and demodulating) with each other at such intense rapidity that to speak of a fixed 
spin? coupling ignores the Tac that it is really only an averaged coupling that stably exits. Any 
‘number of photons can simultaneously modulate — and they do. Amd just as quickly. they 
‘decouple. Hence the number of instantaneously coupled photons at a рони in the vacuum 15 


always dynamically changing over a very great range of values. Further, continual decoupling of 
these coupled photons ao occurs with intense rapidity. The coupled-photon htt form 
structures in the vacuum are always continually being annihilated. as well as created. Та his 
fastest observation, of course, the macroscopic observer delecs/observes the sum of а vast 
number of these viral photon coupling/decouplings. He wil thus detect only the average 


coupling. 


“The upshot is that on the average, the number of photons in cach graviton may appear to the 
macroscopic observer to be stabilized at some value between zero and infinity, including 
{fractional values. Further. one can now speak of the distribuon of the coupled-photon ghost 
forms, and hence of graviton spin-value in local observer spacetime. One can also speak of the 
relative density of any particular local ghost form in the vacuum, seemingly the instantaneous local 
densiry of that ghost form with respect to the macroscopic observer. 


One also can speak of the reality density of each ghost form in the local vacuum, with respect to 
its relative density vis а vis all the local coupled-photon ghost forms, during a unit time interval 
For that particular form, one can also speak of is "Q" ог reality stabiliry — that is, how sharply 
(and hence how stably) something is real. As can be sten this approach immediatly affects our. 
entire conception of virtual and observable physical realities and their relationships and 
interactions with cach other, When a ghost form reaches a sharpness of one or more. it has 
reached/breached the threshold of observable quantum change, and is no longer just a virtual- 
state fom. Further, we will shortly find that We can structure and engineer these virtual state 
coupled-photon ghost forms at will. In gravitobilogy. physica! reality itself becomes 
Петь шлеаЫе. changeable, engineerable, and notfied at all. Physical reality is not like 
‘stone, but rather it is like a stabilized bubble lightly floating on а rushing torrent of water. Ап 
‘bservably real form is an equilibrium in the violent йик of thë creation and annihilation of virtual 
State vacuum ghost forms of all kinds, such that it has sufficiently stable density to consistently 
breach the quantum threshold. 


То show the basis for this graviton concept, several figures are required. Figure 1 shows the vo 
kinds of EM energy: (1) translation (extemally acting) EM energy and (2) stress (internally 
acting) EM energy. To fist order, Figure 2 shows how we consider the photon as a single 
oscillation of a minimum observable monochromatic EM wave. 


Figure 3 shows the coupled photon/antiphoton pair that comprises the basie graviton. On the 
average, uncured spacetime is nominally composed of such spin-2 gravitons. To the first order, 
‘spacetime composed of pin-? gravitons is sad to be alar spacetime. 


However, spacetime in a sense may be regarded as a conglomerate of potentials — including the 
Scalar EM potentials. Therefore the simplest structure of EM scalar potentials (trapped EM 
energy) is also nominally composed of such spin-2 gravitons. Note that cach of the coupled 
photons in the graviton may be constantly circling the other at nominal light speed tangentially. 
but the graviton system itself may be essentially stationary. In other words, the two trapped 
photons in а simple graviton are lie whirling dervishes, spinning and running at top speed in 
Пора circles. 


Of course, the graviton system can also translate as а system.’ Figure 4 shows this dynamic 
graviton system concept and Table 1 summarizes i 


In addition to spatial linkage of their hidden EM Whitaker wave contents, gravitons link or 
exchange contents via harmonic and subharmonic EM frequency chains. This one has photon 
‘communication (translation) between gravitons in two fashions. (1) horizontally (along spatial 
‘wavelength chains), and (2) vertically (via harmonic frequencies). Note that horizontal 
(Wavelength) communication is linear, while harmonic (frequency) communication is nonlinear. 


For that reason, linear media translate horizontally, passing a frequency without changing it 
While nonlinear media translate vertically, changing a frequency that passed. 


ELECTRON J 
+ T> Елар 
STRAIGHT LINE 


тн 

(STRESS 

RELEASE) J FIELD 
ELECTRON 


SWIRLING 


STRESS 
POTENTIAL 
ae ic j (SCALAR) 


i of EM energy: Stress and translation. EM translation energy does 
fork, EM stress energy does internal work on the medium. 


Figure 1. Two i 


— YINTUAL ELECTION 
NEGATIVE CHARGE GOING 
FORWARD IN TINE) 


“тол POSITRON 


NEGA TIVE CHARGE 
BACKWARD D TIMED 


Figure 2. The photon as а single oscillation ofa minimal carrier wave. 
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Figure 3. Coupled photon/antiphoton pair simplest graviton). 
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Figure 4. The potential is composed of gravitons, whose structures consist of bound photons 
and antiphotons. 


таме 1. The graviton vacuum potential, 


+ PHOTON TRANSLATES AT С 
+ SCALAR POTENTIAL IS STATIC 


- TRAPPED "CHARG 


= TRAPPED PHOTONS (VIRTUAL) 
+ HOW DO YOU TRAP A PHOTON? 
+ MAKE A GRAVITON 


+ EM SCALAR POTENTIAL IS MADE OF GRAVITONS 


+ VACUUMASPACETIME MEDIUM IS MADE OF GRAVITON 


+ GRAVITON IS A PIECE OF VACUUM MEDIUM 


‘The scalar EM potential may be regarded as an infinite set of pais of bidirectional EM planar 
waves, where the two members of each pair are multiplied together, totally modulating each 
other Figures 5.6, and 7 show this effect. 
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Figure 5. The Whitaker standing potential wave. 
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Figure 6. Infolded EM structure of the Whittaker beam. 
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Figure 7. Destructive and constructive interference, Destructive interference of photons 
infolde them as EM structures inside gravitons; Le, it constructs gravitons. Destructive 
interference of gravitons outflds the internal EM structures: Le, it constructs ordinary ЕМ. 


In a scalar EM potential the EM energy communicates vertically, which is harmonic translation 
of frequency energies, of time-wise. The time-wise юч EM energy communication 
represents a sess upon the rae of flow of local observer time: hence it represents gravitational 
ames. Further. the local rate of flow of time is determined by this local бте числе of vacuum 
potential. One can easily engineer the harmonie bidvectional wave structure of the vacuum. 
Potential When one does so, then one also (1) curves local spacetime, (2) deterministically 
Structures that local curvature with selected hidden-variable EM engines, (3) changes the local ate 
flow of ime, (4) gravitationally affects focal systems, and (5) dynamically structures thar local 
dravittonal change to affect differen system structures ar will 


Immediately this graviton concept focuses intensive attention to the nonlinear aspects of the 
problem, and hence to modulation and demodulation. Nonlinear materials, alier all, are 
"atrial: which directly exhibit the production of harmonics from a fundamental. as shown in 
Figure 3. However, as previously pointed out, production of harmonics affects the lime sese 
and the local rate of flow of time in an area. This а gravitational effect, and hence nonlinear 
ЕМ actions contain gravitational action components. Nonlinear materials сап and do void the 
‘mutual exclusivity ofthe classical EM and G fields, and interact in а unified: Ле manne: 
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Figure 8. Nonlinear materials produce harmonics. 


Also, in a true time-teversed situation. nonlinear materials can exhibit the production of a 
Stronger fundamental from a combination of the fundamental and is harmonies. as shown in 
Figure 9. Thus there isa very clear difference between a true time-teversed EM wave and an 
ordinary EM wave with the same envelope and directional characteristics, contrary to most of the 
present treatments in physics. The latter case, pseudo-conjugaion i noi all true conjugation. 


Figure 10 shows a comparison of phase conjugate mirror reflection and standard mirror 
reflection. Figure 11 shows the four-wave mixing concept by means of which the energy in pump. 
‘waves A, and Az is utilized to produce an amplified phase conjugate replica wave Ay in response 
to the weak input signal wave As. This gives powerful means fr producing and amplifying the 
time-reversed wave. 


So а graviton is regarded as a particle (cell) ofthe vacuum and ofthe spacetime medium. Iis in 
fact any one of the ghost forms we previously referred to. But it is not a sternly fixed, quantized 
fundamental particle, in the sense presently used in physics. Instead, the graviton is like a 


quivering balloon or jelly-ike cell in the vacum medium, with many input and output pipes 
(Coupling and decoupling waves) in and out" The instantaneous size and composition of the 
balloon (the graviton cell) depends upon a multiplicity of internal states and their exchanges. А 
relatively stale graviton cell — such as the nominal spin-2 graviton — represents only an 
envelope ofthe average equilibrium state of mult photos coupling in a dynamic coupling and 
decoupling photon iux 
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Figure 10. Ordinary mirror reflection versus phase conjugate mirror reflection- 
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Figure 11. Pumped phase conjugate mirror (PPCM). The PPCM material acts as a triode 
amplifier. Pumping and four-wave mixing allows strong amplification. The phase conjugate 
Teplica A» of signal input А, may contain up to all the energy in A, and A2- 


Thus the graviton is the average coupled-photon structured cell of the local vacuum EM 
potential. When the graviton (average) spin i two. the local spacetime is flat and uncurved. АШ 
That the concept of ar spacctine” means i that the predominant average activity of the virtual 
photons of the local vacuam flux is simply the coupling and decoupling of pairs of single photons 
‘and single antiphorons. When the graviton (average) spin is less than or greater than бно, the 
focal spacetime is curved, and EM and G are no longer mutually exclusive. Spin less than two 
gives curvature in опе manner, and spin greater than two gives curvature in the opposite 
manner.” АЛ rhat rhe concept of "curved spacetime” means is that the predominant average activity 
of the viral photons of the local vacuum flux involves either (1) increased decoupling and. 
decreased coupling ofphotontaaphoton pairs (negative curvature: graviton spin less than wo, or 
12) decreased decoupling and increased coupling ofphotonlantiphoron pairs (poste curvature; 
drain spin more han fo. 


In quantum mechanics (QM), any EM frequency — even in a single quantum — now must be 
regarded as continually having intemal dynamic exchanges subharmonically and harmonically. 
Indeed, each photon Wavelength (single oscillation) must Бе considered as a graviton ell having 
its own spectral content. At the same time, it i also a part of the spectral content of many other 
graviton cells. Note that this describes à holographic connection and interaction. И ako 
Accounts for the fact that the photon stubbornly refuses to act solely as a simple, localized 
particle. One therefore regards photons as single- wavelengths of waves, to the fint onder. One 
Tegards the vacuum as composed of harmonic bidirectional wave structures, always marvelously 
and dynamically varying at incredible rapidity. This photon-suctured vacuum permis the 
inclusion of internalized ordered-photon structure in spacetime, in quantum change itself. 


Accordingly, the fundamental QM postulate that quantum change is random must be change. 
Since there now may exist hidden subquantal amd quanta onders within the randomness, the 
altered postulate must state that quantum change i chaotic. This produces an already chaotic 
quantum mechanics, and resolves one of is most pressing foundations difficulties: that of the 
Rising chaos." 


її tums ош that these changes to GR and QM unite them into a single unified conceptual 
approach. However, they also implement to the hilt a vital hidden variable theory and a gravilon- 


structured potential, to include the quantum potential (see Table 2 and Table 3), which can yield 
‘ston at a distance: Now nonlocal effects are also subject to deterministic engineering 


‘Table 2. Quuntum Potenti, 


(QP) Characteristics 


+ NO POINT SOURCE 
+ NOT RADIATED 
= ФР BETWEEN TWO PARTICLES 


INTERACTION DOES NOT VANISH AS SPATIAL SEPARATION 
BECOMES VERY LARGE 


INSTANTANEOUS CONNECTION 


> DEPENDS ON QUANTUM STATE OF SYSTEM AS A WHOLE 


> SYSTEM PARTS CAN BE GREATLY SEPARA? 


Table 3. Hidden Variable Theory Quantum Potential. 


* Vaunum- (2m eher 
EA 
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ADDITION TO EXTERNAL POTENTIALS. TO A POTENTIAL WHICH IS 
APUNCTION OF IIS OWN PROBABILITY DISTRIBUTION: 


+ вонмз 


нул. ASSUMES 
PARTICLE AND WAVE FUNCTION REAL AND SEPARATE. 


WAVE FUNCTION OBEYS SHROEDINGER'S EQUATION 


Е COUPLES TO WAVE FUNCTION THROUGH A 
QUANTUM POTENTIAL. 
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ву far the most significant EM biological effects occurring in and оп a biological system are due 
1o is gravitobiological (internalized mult-photonic) exchanges. There are great differences 
between single-photon (monochromatic) interactions and muli-photon interactions. A priori 
the very notion — and the physical selection — of a monochromutic single photon interaction 
assumes that the multiphoton coupling ofthe graviton Ваз already been destroyed. This discards 
any notion of a consistent and persistent graviton structure, since а monochromatic photon does 
not independently exist ший sts coupling shell graviton is destroyed or excluded. Spectral 
(harmonies) interactions, on the other hand, may well involve substantial and profound 
multiphoton, infolding, and outflding effects that do not appear at al in monochromatic 
interactions А dramatic extension ofphotobilogy is imolved in gravitobiolo: 


In the new model, permissibly the linked intemal structure of spacetime may be partially ordered 
deteministcally. This internally structured spacetime underlies quantum change tel and is 
available for dynamic uation and manipulation fy living systems. This i particularly 
Significant since the living system. i cell and all its subclioar and mulicelihr parts 
deliberately шге deterministic intemal communication (Whitaker photon exchange) through 
тс medium of the hidden internal EM photon structures of tailzed gravitons comprising scalar 
potentials. In short, fori living communication and contol of both mental and physical 
Processes, the biological system utlizes internalized EM energy in hidden harmonie Whitaker 
Photon channels inside scalar polenta 


Ofcourse, exterally опе can also directly engineer a harmonic photon/wave structure and infold 
it as а hidden stress pattern structuring of Whittaker potentials. Such extemally engineered 
WhitakerDevyatkoy signals provide a toy new and startling capability to directly and 
eterminstically enter into al ihe biological organism's hidden intemal control and 
communications systems — both physical and mental With this approach, all internal ing 
biophysical and biomental processes are now open to extemal engineering, manipulation, and 
contol. Further. this is already wellknown to the Soviets as evidenced by the work of 
Devyatkov," Kaznacheyev.® and others." 


We strongly point out that gravitobiology deals with the dynamic structuring. tailoring. and 

fof the vacuum state itself — including the virtual state, spacetime, and subquantal 
change. Since all physical observables may be regarded collections or integrations 
ff subguantal and quantal changes, we are now dealing withthe abiliry to directly structure, tailor 
manipulare, and entincerphysical reality self. Also note particularly that the living aspects of a 
Þiosystem — mind. thoughts, memories, lives, emotions, personality, ete. — themselves may be 
regarded as equilibria and dynamic structures in the deeper nested levels of the virtual particle 
^x of vacuum/spacctime. We have long pointed out that mind and matter share one "eal 
dimension in common: that of rine. In structuring the vacuum and the curvature of spacetime, 
fone is also producing а substructure in zime изеу in both mind and matr. Accordingly 
Vacuum engineering (gravitobiology) implies that we are also dealing with the abii to directly 
пете, tailor, manipulate, and engineer mind, emotions, personaly, deeper mental reality, and 
[m 


‘The implications for technology development — and consequently for humanity itself — are 
awesome, both for good and for evil. For the good, we now see a breathtaking vista where à 
Simple cheap, and ready "ue" for almost any disease or health disorder will eventually become 
"valle. We see eventually the direct capability to acces such heretofore excluded areas as all 
conscious and unconscious mental functioning. emotions, intelligence, memory (both short term 
зла long term). and personality sel. Eventually education will be by direct loading ofthe proper 

oftware". Even a severe personality disorder wil be directly and quickly correctable. Even 
more astounding. it should be possible to reverse the aging process sell. Ao note that, 
(quantum mechanically, mechanics is electromagnetic at is basis, since exchange of virtual 
photons generates ай mechanical forces. Thus even the mechanical aspects of disease — 


crippling. twisted spines, shortened and gnarled limbs, physical malfunctions, physical defects, ete. 
‘Silva be directly treatable and curable. 


For the bad, we sce a mind-numbing vista where men can (the Soviets already have done so) 
utilize electrogravitobiology (EGB) for terrible new mass weapons of electromagnetic biological 
"кате (EMBW). The means for ultimate human enslavement — absolute mental manipulation 
and control from extemal means — can be developed, and this will certainly be noticed by would- 
be dictators and meglomaniacs 


“The ability to develop and utilize EM disease-inducing and immediate death inducing scalar EM 
weapons has already been developed by the Soviet Union in secret КОВ laboratories, We wil 

not dwell extensively on the potential horrors of such EM BW warfare. With the new weapons 
any nation on earth сав be devastated — physically. mentally. or both — relatively simply and in 
short order, with tens and even hundreds of milions of prompt casualties. We point out that 
small tactical EM BW "death ray” weapons have already been clandestinely tested by the, Soviets 
im Afghanistan, accounting forthe merch or instant kill "nerve gas attacks” — so called. When 
а body was struck by this weapon, not a single twitch or movement resulted in И thereafter, ever 
again. Nota single nerve impulse firing occurred, ever again, in the struck body. Every cell, 
bacterium, virus, paramecium, ete. in the entire body was instantly dead. The body simply fe like 
a limp dishrag and lay crumpled and sull where и fll. А decisive signature of this weapon was 
that, with every cell and bacterium dead, the dead bodies did not decay for a very extended 
period (even 30 days) — precisely as if they had been deeply irradiated with cobal-60 nuclear 
(gamma) radiation. No gas or chemical attack can do that 


The weapons vista for this entire area — which the Soviet refer to overall as energetics is 
sobering” Khrushchev hel stated to the Presidium in 1960 that these new, fantasti weapons 
then in Soviet development could wipe ош all Ме оп carth fuoretsinely used.” One singly 
Suspects that Khrushehev was referring tothe EM BW directed energy weapon (DEW) aspe 
ot energetics. 


In the 1975 SALT Talks, Leonid Brezhnev even tried to get an agreement for banning the 
development of such new mass weapons. He personally met with visitng Senators and other 
Congressional leaders to point out the pressing and urgent need for limitations on these new 
weapons." In fact he called them weapons - more fifi than the mind of man has ever 
Imagined.” That same year, Gromyko introduced to the United Nations General Assembly а 
draft гешу for the ban of these mass destruction weapons, and urged the nations of the world to 


Sin itas a most urgent matter" 


Unfortunately, the rest ofthe wortd simply did пог understand what the Russians were talking about 


hus one has great qualms — and much personal anguish — when even approaching this 
gruesome area. Certainly that is true for this analyst. Were it not for the fact that the Soviets 
hive already discovered and highly weaponized these EM BW effects, 1 most certainly would 
turn my anention firmly акау from this entire area. 


However, such (дї EM BW DEW weapons have already been secretly developed and 
deployed by the Soviets. For over three decades they have used our reaction or Bonreaction to 
the weak EM BW against personnel in the U.S. Embassy in Moscow" to gauge our knowledge 
— or lack of it — of unified EM/G biological warfare. In the nearly unthinkable event that war 
should break out between the Soviet Union and the West, the West will simply be immediately 
devastated by these eerie, mind-numbing ЕМ BW weapons before it even knows what hit i 
When we have absolutely no counters, such attack becomes apreferred Soviet option and very likely 
A wide range of options is available to the Soviet Union in utilization of both EM BW DEWs 
and conventional BW agents. Clandestine, slow BW attacks can be so insidiously hidden and 


2 


cleverly employed that the Western nations — because of their present scientific and intelligence 
Shontalls and biases — will not even comprehend that the BW “slow strike" оп several fons 
fn employing differing agents and methodologies — was deliberate, until it is far too Tate to do 
anything about it 


1 fly believe that, one way or another, such a clandestine “slow biological warfare strike”. using 
vinl and bacteriological agents and EM BW DEW augmentation as wel — is already well 
"underway against us. Further, itis still totally unrecognized as such by the West. 


Nonetheless, there is still great hope. If this nation wakes from its lethargy and puts its mind to it, 

graviobiology can be quickly developed. Siow (and even prompt) BW atack can then easily be 
countered. Unless gravitobiolagy is developed, we do not have now, and we shall not have in the 
foreseeable future, any effective defenses whatsoever to а BW attack, whether clandestine or open, 
‘and wherher by conventional BW agents orEM BW DEW: 


The scientific and engineering mindset and the need for a litle highly unorthodox EM/G effort is 
all that presently blocks us йот quickly achieving sufficient defensive capabilities for parity in 
this absolutely vital area. 


Leaving the weapons aside for a moment, the new technology's positive benefits to mankind can 
be enormous — Jar more beneficial hn the mind of man has ever imagined” 10 paraphrase 
Brezhnev. The conta and vanguishing of all the ravaging finesse and diseases is ers 
available o t develop and employ for the benefit of everyone on carth, and far our children 
et to come." The vista of complete and thorough education Tar everyone economically and 
{ively available is abo something that has never existed but wil now become possible 
Sve cents the necessary softwar ad operating systems for any human skil or fed can be 
шешу loaded. oto speak 


With a developed knowledge of the extemal and intemal energy balances of our biosphere, we 
can clean up the biosphere, permanently rid ourselves and our children of poisonous chemical 
and nuclear wastes, and restore the vitality of the planet for our living health and enjoyment 


But make no mistake: This technology will give us the capability to engineer reality itself—both 
physical reality, ife, and mind. And we will be able to engineer it 10 be еййега heaven ora hell; the 
Choice de siriy up tous. 


Faced with the looming advent of this new science, certain of my associates and 1 have striven 
‘over the last four years to obtain funding fora major research institute. to develop scalar EM. 
gravitobiology. and novel energy and antigravity devices for the Betterment of mankind. 
However, all our efons have been thwarted. И has become increasingly apparent that the 
present scientific and control mindsets are so strongly entrenched, and so dedicated to 
Suppressin any such attempt to break ihe economic and technological stranglehold on our 
‘citizenry, that the vision of such an institute is just a dream and not to be taken seriously. 


Consequently, 1 hase reluctantly concluded that this information must be openly released, for 
that isthe only remaining way 10 overcome the solid barrier against the new technology and its 
benevolent use for humankind. 1 believe that a well-informed, concerned citizen is aso а good 
thing for democracy and our free way of government. At kast if there are бан dangers 
facing us and terrible reefs to he avoided, ras now what the dangers are and where the reefs are 


In that vein, this paper is reluctantly written and circulated. This technology — of which only a 
бшу glimpse is provided here — is uly force amplifier of vast gain. tis a massive amplifier for 
both good and evil, for any knife cuts Both ways. How any tol is wilced depends upon ће hand 


and intent of the user, not upon the too itself. Every tool is amoral, and only humans apply it 
morally or immoral. 


Gravitobioogy conceptual 
conceived. Let us fervently pray that wisdom will prev 
Man's good, to heal him and not to kil him, 


points ће way to unleashing some of the most formidable tools ever 
fd these new tools will be tized for. 


Man is upon the threshold of a crisis between the good and evil sides of his nature that is 
unparalleled in all human history. Whatever the reader's faith, Task for your prayers. Most 
assuredly they will be sorely needed in the days to come. 

Tom Bearden 


January 1991 


Woodpeckers: A Soviet Bicentennial Present to the U.S. 


‘On July 4, 1976 the Soviet Union presented the United States of America with a most unusual 
bicentennial present: On that date, extremely powerful Soviet transmitters were energized in the 
communications band (3-30 MHZ), causing interference with communications all over the world. 
The “chirped signals of the new transmitters gave them а most peculiar sound, very much like 
that of a Kondpecker’ beak striking a Па block of wood. HAM operators immediately dubbed 
these new monster transmitters "Woodpeckers." Offical protests by the various nations did ile 
good. The Soviets insisted that the Woodpecker transmiers were "experimental and necessary 
‘The Woodpecker transminers continued fo pour out their bothersome worldwide interference. 
and they do so to this day. 


Misidentification as an OTH Radar 


The U.S. Department of Defense (DOD) scientists and engineers proclaimed the new monster 
Soviet transmitters to be simply over-the-horizon (OTH) radar transmitters. Ot cours, signals in 
"be communication band wil reflect off (he earth's ionosphere, so that the signals can be 
transmitted beyond the radio horizon, reflecting around the earth in multiple Bounces within the 
carth-ionospheric wave guide. For that reason. OTH radars commonly utilize one or more such 
frequencies. However, there are certain fly stringent limitations on an OTH radar that are 
evidenced in its signals. While the Woodpeckers usualy exhibit those characteristics often they 
also exhibit great many other characteristics that would he useless or even detrimental to purely 
OTH radar functioning. Therefore the consensus among many analysts — including. Tor 
‘example, one or more of our most knowledgeable OTH radar experts — is that the Woodpeckers 
can function as OTH radars if need be. but their primary purpose appears to be far more 
‘complicated than OTH radar sensing and ranging." Officially, however, the U.S. Department of 
Defense and the U.S. intelligence communities still label the Soviet Woodpeckers as OTH 
radars. 


Immediate Weather Engineering Over North America 


For the next decade afer the initial operational capability (IOC) advent of the Soviet 
Woodpeckers in 1976, the weather over North America was highly anomalous. In fact, the 
prestigious journal Science eventual pond out that such an anomalous weather decade could 
фе expert only once ш 1200 yam? During this anomalous decade. of coume the 
Woodpecker transmitters were very active. Indeed their beams reply intersected over the 
United States m am interference "idi. ‘Finer interleromeuy patterns wiin dis overall 
interference "pid were used to crete and move high pressure and low pressure areas ovr 
desired areas in the US. steering and controlling the giant jeistreams over the U.S. and directing 
the course ol U.S. weather. Ihe present author has filly documented and explained the use o 
the Woodpeckers in the weather contol mode." Further, we have long documented he use of 
the Woodpeckers as highly unusual directed energy weapons In addition, we have pointed gut 
the Soviet capability o tz the Woodpecker weapon systems to produce Biologia fects 

but have not heretofore given fal explanation of the exact EM mechanism fr that capit 
In is paper we present a more technical explanation of the biological йе of scalar 
Clectromughetics — including as uz by Soviet weapon s)tens suchas the Harold 
Woodpecker, and the decades-long Soviet microwave radiation f репор in the US. 
Embasy im Moscow. For details of ihe Embassy radiation. sce Brodeur. Johns Hopkins 


itys study of the health satus of Embasy penonngk? The U.S. Commerce 
o's funded study of the radiation.“ and other references: 


Given a Dose of Their Own Med 


After some time, the aggravated HAM operators banded together and formed a group action. 
Many of them recorded the Woodpecker’ signals on tape and. at a prearranged time, suddenly 
fumed ай their transmitters on with the tapes playing. transmitting back to the Woodpecker 
receivers the taped replicas of their own jamming signals. The woodpecker transmiten were 
Observed to become confused. They frantically changed channels and desperately tried to avoid 
the HAM operators transmitted replica signals. Unable todo so finally the Woodpeckers went 
‘off the air completely. "Thereafter a modicum of caution began te be utilized by the 
Woodpeckers. They changed channels frequently so as not to "amv one НАМ channel 
continually. and substantially decreased their degree of interference with other communications 
equipments. Also, electronic filers to add on to ones receiver and filter out the Woodpeckers 
annoying "chirps" were produced in the West and made avaiable to HAM operators and other 
Communications groups. An uneasy truce resulted. and there the matter rest today insofar ax 
‘communications is concerned. The Woodpeckers have continued to operate at wil. 


Launch-Phase Antibomber and Antimissile Weapons 


In later 1935 and early 1986, the Soviet Union employed the intemalized EM energy capabilities 
of the Woodpecker weapon systems to directly atack, disable, and destroy a scies of US. 
Gira and missles. (We shall ares internalized ЕМ energy shorty). We have previously 
‘documented these overt Soviet acts of war? and wil not repeat that documentation here. We 
have also pointed out that 1985 was the specifie Soviet target year to have all these weapons 
nin and reat to о. a specifically stated by Leonid Brezlinev a secret meeting of European 
Communist Party Leaders in Prague i 1972-7 Indeed at {hul ine Brezhnev actualy confirmed 
{hat detente was рап of a deliberare Soviet deception plan. 


How This Paper Came About 


Recently а frequent correspondent who is knowledgeable in HAM radio — and well familiar with 
the annoyance of interfering signals from the powerful Soviet Woodpecker transmitters in the 
communications band (330 MHz) — sent me a Federal Communications Commission (PCC) 
compilation of Soviet Woodpecker signal radiations and requested my comments. The editor of 
эп important journal in England also urgently requested more definitive information on the 
‘Woodpeckers biological warfare capabilites.. quickly dashed of short responses to these two 
correspondents, but 1 realized that the biological capabilities of EM transmitters, including the 
‘Woodpeckers, required a more lengthy paper to provide an adequate explanation 


This paper is a much-expanded version of my responses to those two correspondents. Its purpose 
is to more filly reveal precisely how the Soviets can ulli EM transmitters such as he 
Woodpeckers to transmi! biological effets — including any kind of cellular death or disease 
whatsoever and induce and create these effects in a targeted distant population. In this paper 
‘We ill detail some of the powerful electromagnetic (EM) Biological warfare (BW) capabilites of 
electromagnetic transmitters, including the Woodpecker weapons systems. This wil complets 
‘our expose of the unsuspected capabilities of the Woodpeckers 


иһ These References 


First the concerned U.S. scientist should recognize that Soviet scientists — particularly those who 
‘work on highly secret Soviet EM biological warfare weapons projects — do not utilize the type of 
Biophysics known to Western scientists. Instead, they have applied a unified EM/G ld theory, 
called energetics, to photobiology and created a new, highly classified Soviet biophysics which this 
author refers to as guaviobilory. Accordingly, to understand the real classified Soviet 
Моріс, the concemed U.S. scientist must be prepared to (1) acqui extensive new 
Knowledge and а drastically different technical viewpoint, (2) search Western orthodox and 
unorthodox scienti literature in photobiology and unified quantum field theory physics. to 
discover potential candidate arcas hat the Soviets may have developed and applied. and (3) Took 
behind the deliberate deception involved in most openly published Soviet biophysics papers and. 
Search for possible significant cles 
Рим, he or she should read und digest the рур Whitaker papers." ponder what is meant by 
Desyaiovs information content ofthe fied" in light of Whitaker's оме EM structuring of 
the scalar potential, and Kazmachoyevs extensive cytopathogenie work in EM induction of 
Cellular death and digease at a distance." Next he or she should study the implications of ume- 
Seven in physics and the potential implications of utilizing in biology the timcaevened 
{phase conjugated) EM waves which the US. discovered in the open Soviet cient сташ 
in the ate 1960s and сапу 1970s, Finally, he or she should study the photobiology work of West 
German scientists such аз Popp." ^ Those references should be studied fint. Then he or she 
Should study im detail the diference between Heaviside «Gibis vector EM curtailment of 
Maxwells theory” quaterion Maxwell theory, Because the Heaviside/Gibbs 
Y EM theory) is only а subset of Maxwells actual unified EMG field 
Meany "Fully, by combining all ths information and reiterating the study of the reference 
material ший И can be successfully integrated in ones understanding, one has the basis of the 
woe banana” of Soviet sravitabiolog, o to speak. 


One then has the basis of unified EM/G theory (energetics) with which the Soviets started some 
40 years ago — and the beginning of which Maxwell had already published in 1873. From that 
foundation, ifs not too terribly difficult for a good laboratory team to piece together the theory 
and gradually develop practical, working hardware on the laboratory bench. 


‘Technical Basis for Soviet EM Biological Warfare 


Our scientists in the State Department, DoD, CIA, DIA, FCC and other U.S. government 
agences are never going to understand the full biological warfare (BW) capabilities of 
electromagnetic wansmiters such as the Woodpeckers — or develop now instruments to 
measure what specific biological information their signals гешу contain until they understand 
Scalar electromagnetics. Ordinary (classical) electromagnetics was produced by Heaviside and 
Gibbs ina substantially runcated version of Maxwells true quaternian EM theory, as previously 
pointed out" by this author. * 


Ordinary EM (and its exernalized energy) cannot exhibit the capabilities we are referring to, or 
produce such "Biological death and disease ray results as are posible with specialized scalar ЕМ 
{funsmiters. Instead, one mist recover and utilize the scalar part of Maxwells quaternion EM. 
theory — the portion that was discarded by Heaviside and Gibbs. 


Maxwells orginal theory was a unified theory of EM and gravity (G), with the 
‘leewogravitational aspects being captured by infolding functions of the vector E and В force 


fds inside the salar component of the quatem? Thus Макс quaternion theory, for 
example, also prescribed scalar waves of pure potential (rapped) EM energy, where ths 
Potential energy contained hidden, deterministic structured, ternal bidireetional EM wave 
Putters — yet no external Е. and Beeld force пе appeared im the overall vector 
Е be seen by iple examination of the scalar component 
She quaternon.” This pure scalar potential (rac) wih a hidden determine EM wave 
Substructure aspect was completely discarded by Heaviside and Gib. It is stil discarded by 
hcic vector electromagnetics theory today, eventhough i experimentally verifiable and 
Testable летаем 


Scalar EM," however, is a unified field theory of electromagnetics and gravitation, since it 
recaptures the senlar wave portion of electromagnetics that was erroneously discarded by 
Heaviside and Gibbs. In short, scalar EM capture, inflds, and hides deterministic ЕМ waves 
inside EM scalar potentials — and also then interferes the structured scalar potentials to outfold 
the EM energy and recover it at a distance. That disant interference recovery, however, can be 
in the form of either negative (ime-reverscd) or positive EM energy, merely by how one biases 
the ground potential of the sealar interferometer relative to the ambient potential in the distant 
Interference region. 


Since it is known that potentials are gravitational (they are composed of trapped energy and 
energy is gravitational), then scalar EM is a unified field theory of electromagnetics and 
gravitation. Obviously these unified scalar fields with their hidden internal structures” have a 
{real many more capabilities and uses than do the far more restricted classical EM force fields. 


For four decades the Soviets have secretly developed this scalar ЕМАС theory and technology — 
which they call energetics — and have used i to develop and deploy secret unified field theory 
(ОРТ) superwespons of enormous power and startling capabilities ® 


Biological Implications. 


The inflded, deterministic, hidden EM wave structure inside the scalar EM potential is called 
the information content of the field by Soviet scientists. ^^ The Soviets know that it is this 
ntolded and hidden ЕМ structure — the internalized ог covert EM energy of the potential field 
that is deterministically utilized by living biological systems in all their cellular control and 
regulatory functions. Thus by deliberately manipulating this internalized EM energy structure of 
the scalar EM potential, the Soviets have found it possible to accomplish astounding EM. 
biological effects — both for healing and for biological warfare — that are entirely undreamed of 
in the West The Soviet energetics technology can manipulate, change, control, or destroy 
сга any ofthe key biological functions of the ving system — including mental and behavioral 
functions 


In his 1903 Mathematische Annalen paper,“ Whittaker demonstrates a standing, spatially fixed 
wave of pure potential, but one with an infolded, highly dynamic, hidden EM forced 
Substructure containing hidden bidirectional pairs of EM wavesenergy. Again, see Figure 6 for a 
‘iagrammutic portrayal of this Whittaker wave (salar EM wave). 


In the diagram, in each pair of infolded EM waves, the two coupled waves low in opposite 
directions inside the standing potential wave. Further, their speed is not limited to the normal 


Experimental Results 


H e Table 1. Fidelities of open-destination teleportation at two different locations 
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[Z. Zhao et al., Nature 430, 54 (2004)] 


speed of tight in vacuum In each pair, the two waves are multiplied together. Henge they 
Plot cach other, locking together into graviton waves rather han photon waves.” Fach 
paired EM planar wave couplet a hidden EM ттен energy channel in vacuum spacetime, and n 
{his chanel EM energy flows in ether direction — in fact. in both directions af once. Further, 
theres continual constructive and destructive interference of these two waves, Yielding continua 
ouping into pairs o photons and decoupling into photon/anuphaton pairs. Ча shor. continual 
Creation and annihilation of spin? gans i occurring. A scalar pore then, is composed of 
this dame теше. Taking the Whitaker approach to the lowest level posible, this author 
‘ts previously presented à unified field development of potonaniphaton structures inside 
тїп, uniing graviaion and потнае а athe most fundamental level — thal ofthe 
Santum particles ofthe elds ™ Figures 1,23, and 4 developed this unified particles approach. 


“The bottom line is this: There are two fundamental kinds of electromagnetic energy: (1) First, 
there is externalized EM energy. This is the normal "wave envelope” EM force field translation 
energy that acts extemally upon each charged particle, to translate the particle as a single unit 
The resulting unitary changes (translations) of charged particles as wholes produce the normal 
ЕМ interactions upon things and objects, as seen by the extemal observer. Indeed. this process is 
external observation, and extemal observation is this process. (D) Second, there is also 
inremalized EM energy. where EM forces actin antiparallel pairs. This EM stress energy pattern 
‘ets internally upon a charged particle or medium, specifically structuring the virtual particle Пик 
exchange of the particle with the vacuum, ог of the medium with the vacuum. This vacuum 
exchange with the particle, of course, constitutes the charge of the particle. The electric charge 
Of a particle is due to the exchange of virtual photons between the vacuum and the mass of the 
particle. Note that the Whittaker structure represents deterministic structuring of this vacuum 
xchange with the mass of the charged particle, I represents аети structuring ofmassless 
амат их itself, in electromagnetic terms, and this docs notpresenty appear in elecricalphysice 
theory. Instead, orthodox theory assumes that the structuring is random, when in fact И is not — 
from Whitaker's work, 


Westem scientists do not normally even detect or recognize this internalized EM energy. Our 
instruments normally see only the gross static ЕМ potential energy by actualizing it into gradiens 
Uore-fiks thattranslatechargedparticls, 


External EM energy is the face that the scalar EM potential exhibits in is outer bulk interactions 
‘with gros mater. Internal EM energy is the face that the scalar EM potential exhibits in is 
Inner interactions with the virtual particle Dux of the vacuum — and with every charged particle 
in the universe, mostespecially with the chargedparticles in the nucle ofatoms. 


Internal EM energy is the infolded EM stress energy inside the vacuum potential. Note that all 
scalar EM potentials are vacuum potentials. Delerministically structuring the infldgd EM 
planar waver in the Whitaker structure of the vacuum potential is vacuum engineering Iis 
sostructuring the local spacetime, and curving it whenever the Whittaker potential differs fom 
the potential о! ambient vacuum/spacetime. 


In our present engineering. at best we see only the gross envelope ог bulk wanslation energy 
‘overall charging or draining energy) of the EM potential (wrapped ЕМ energy) that was 
‘exhibited by апаш charged panicles. We never detect the dyna, hidden. bidirectional 
‘wave EM substructure content and interactions ofthe EM vacuum potential. This undetected 
Бель EM energy that is шоме inside the scalar potential iş electrograviational energy. 
since all EM potentials are gravitational in natare, as is well-known? 


Vacuum Engineering and Activation 


Note that the vacuum/spacetime consists only of internalized (infolded) (virtual) energy. 
Everything — every particle. wave, ete. — that exists or moves in the vacuum continually 
internally exchanges with the vacuum fux, since in fact every entity ise is only а special kind of 
equilibrium state inthis vacuum flux. Everything, soto speak, is simply a special kind of fragile 
balloon in а many-pipe flow situation- 


If the vacuum that an entity exists or moves in is deterministically structured, the vacuum 
exchange with the internal energy of the entity is structured. Just as changing the colors of the 
flows into and out of the balloon wil gradually change the color of the balloon the entity, will 
gradually "charge up” its internal energy to any persistent change inthe vacuums virtual particle 
"lux. This charging process is called activation. 1 the vacuum exchange then changes back to 
normal, the structure of the intemal EM energy of the entity will gradually return to normal. The 
entity then is said to have discharged (with respect to the new pattern or structure it had charged 
up with previously.) Discharge is also called deactivation 


“The mass of an observable entity is a direc indication of its degree of total exchange with the 
vacuum Since most ofthe mass of an tom is in its nucleus, then one is particularly interested in 
the activation and deactivation of the nucleus, for that is where the process largely occurs. The 
‘eterministiclly structured potential reaches directly to the nucleus of the atom, and the 
interaction between internal structuring is far greater in the nucleus than in the electron shells of 
the atom. 


The Nuclear Charge Spreads 


As the nucleus charges up with a new vacuum potential pattem, its EM coupling with the 
electron shells gradually is changed ao, producing electron changes (of а wide variety) as чей 
Activated masses — atoms, nuclei. ions, neutrons, and electrons, for example — can then exhibit 
‘quite abnormal external chemical, electrical, and gravitational interactions as compared to 
Waciated (normal ient masses." Ш there is any sort of deterministic pattern im the 
activation, the activated nuclei can act very differently in their electrical, chemical and nuclear 


‘Thus the internal energy structure of everything that exists or moves through the vacuum — 
суу particle, wave, ete. — interacts with the internal structure of the potential (spacetime) 
Everything is continally charging and discharging intemally. Any change in the infolded 
"Whitaker structuring of the local vacuum potential will gradually activate everything — virtual 
or observable — existing or moving locally through that region 


Activation of Photons 


If one wishes to produce strongly activated photons that have a selected intemal energy 
structure, one fist produces a scalar EM potential with that structure and chargesacivates 
matter (atomic nucle) witht, Then one uses four-wave mixing in that material to evoke a highly 
amplified phase conjugate replica wave in response to a Weak signal wave. The highly апре 
replica will internally contain а strong replica of the selected structure. 


EM waves whose potential? are comprised of such activated photons can be produced and 
ismod When thi activated wave is absorbed im а ditam target, йа internalized EM 
Interaction wil deposit thin selected sucre m the arget mass. Gradually that internal 
ivan structure wil dii though the mass — panca is atomie nuclei, then а tice 
пише — зо thatthe target becomes activated as well. with the desired pais. Continued 
irradiation ofthe target wil result im а ceri equilibrium “charge level. fr that selecied 
activation structure (partial potential) being present in equilibrium in the tonic nuclei of the 
target EM coupling to the leon sell and further таоце interaction gradually activas 
the material Tate othe ша with hat Whitaker structure 


When external photon interactions now occur with the activated target material, kindling of the 
hidden vitual-atte order may produce sufficient coherent integration to breach the quantum 
threshold and produce observable physical change. This will produce an “anomalous” change 
wih respect (o normal macroscopic interactions, Physical ‘realty itself has been directly 
engineered and altered 


For specialized applications, extremely intense pulses with selected internal energy substructures 
can be generated, When these strike а target, immediate and intense effects can be obtained. 
particularly in the atomic nuclei Fisioning of a clear material, fr example. can be directly 
Accomplished by this process, With slightly less intense application, specifie celular diseases or 
behavioral patterns сап be promptly induced in biological systems. 


Western Physicists Missed It 


In experimental physics, Western scientists have been preoccupied with ever more subtle 
detection of charged particles translated by the exermalied envelope energy of EM waves and 
potential gradients. They have not recognized that (1) gravitational potential stress always has а 
hidden electromagnetics substructure,” (2) the greatest portion of this substructure is 
elecromasneti, and (3) that hidden EM substructure can be deliberately controlled and utilized 
to manipulate particles, atomic nuclei, and gross matter (both living and nonliving) in ways that 
are completely impossible with the present envelope translation electromagnetics. 


The hidden EM stress substructure can be deliberately engineered by composing it of a proper 
deterministic set of EM waves and signals, and infolding these together wih ће equal phase 
Conjugates into a modulation and standing wave resonance proces This produces an 
ial” or internally patiemed/actvated potential with the desired Whittaker bidirectional EM 
wave structure hidden inside. Since cares times, living systems have utilized these intemal EV 
energy channels and performed such "vacuum engineering. by infolding. Because we have not 
recognized or measured this intemalized EM energy in biology and physics, we have heretofore 
Completely failed to penetrate to the active infolded EM signals and hidden EM contol 
mechanisms of living biological systems — erally because our present instruments cannot 
detect and measure their functioning nor the hidden EM energy they uulize. 


Chaos: Hidden Order Underlying Randomness 


Because we have been preoccupied with evemalized EM interactions, we have been reductionist 
in our outlook upon physical reality” Accordingly we have built a present physical science and 
biology that is almost completely reductionist (Le, we believe that the whole Is just the sum ofthe 
parts, and that is all there is to it). However, the interactions of internalized EM stress energy 
transcends reductionism, Then the whole is no longer just the sum of is parts but also is 


changed and affected by the overall nonlinear internal interactions of its parts — both with each 
‘other and with the whole itself. Then we indeed have а new holographic science whose tre 
‘ordered nature doce not presently appear to us through our crude "exertlizd energy” detectors 
except as chaos the mysterious presence of hidden order in apparent randomness. When such 

randomness with hidden order — chaos — is integrated and collected, surprising and 
unsuspected order emerges macroscopically. 


‘Special Implications for Quantum Mechanics. 


However, quantum mechanically this implies that there exists hidden order even inside a single 
quantum of change. That is, the hidden order is subquantal, hence virtual” This tells us that the 
аши state itself is ordered by Whittaker structured-potential methods 


‘But this changes the interpretation of one of the postulates (fundamental assumptions) of 
present quantum mechanics itf. Now one must postulate that quantum change 1 chant 
Father than purely random.” For large collections/irtegrations of quantum changes, the hidden 
intemal order emerges and stabilizes. Thus quantum change i statistical, but it i not the Gibbs 
statisties ога random variable; rather, itis chaotic statistics. Since the macroscopic implies large 
Sllccons/tegrtiom: o he virtual, the chaotic statisties of quantum change yields an ordered 
"macroscopic universe that emerges from seemingly random (but actually. already chaotic) 
microscopie changes 


Ie ak учас one ofthe burning ies in quantum mechanics today: the problem of the missing 
chaos." One simply alters the fundamental interpretation of the QM postulate — that quantum. 
Change is steal — to mean that quantum change i charic. This places quantum mechanics 
upon an already chaorie basis, resolving the QM foundations ilc of the missing chaos. 


11 Was Already Implicit Within the Theory 


Actually, from sill another viewpoint, the whole thing should have been apparent long ago. 
Numerous physicists have struggled with the embarrassing fact that the energy in the Cle is 
negative energy. For the G-feld like "charges" — that is, all masses, so to speak — attruct cach 
other. Their unrestrained attraction does work on the С.й between them and increases the 
energy ofthe fied (potential) at the same time that the kinetic energy of the masses is increased. 
But conservation of energy states that the energy of the system (kinetic energy of the particles 
plus the potential energy of the field) must remain constant if there are no other sources ог sinks, 
Hence the increased energy ofthe О Ва must be negative, since the increased Kinetic energy of 
the particles is positive. To drive these "ike G-charges or masses” apart, one has to input 
additional positive energy to the field о cancel some ofits negative energy Therefore one has 10 
expend addtional positive energy 1o separate two masses against the G-fcd attraction. 


In electromagnetics, of course, like “charges” — either electrical or magnetic — repel each other, 
and their unrestrained repulsion weakens the EM field (potential) energy at the same tme that 
the kinetic energy of the charges is increasing. Conservation of energy of the system thus 
requires that positive energy "goes out of the weakening EM potential, driving the repelling 
electrical charges apart and increasing their kinetic energy. This means that the energy of the 
electric бад (potential) is positive. 


So we now speak of positive (exemalized) field energy and negative (internalized) field energy. 
What we call normal EM energy is externalized (oufolded) EM energy. What we call normal 


raviarionalpotentiat is in tact internalized (infolded) EM energy. This of course is completely 
Consistent with Sakharov's seminal 1968 hypothesis that the gravitational field j nota primary 
field of nature but i generated by — and composed uL other ordinary fict In act to the 
Пан order it generated by. and composed o Ие electromagnetic fidus. Sakharov 
hypothesis has Jed to an explosive development of stochastic gravitation, culminating in the very 
important papers of Harold Publ". ned, the modern vacuum i anything but empty, but is 
filed with Whittaker order and structure, incredible density of disintegrated EM energy, and 
Violent virtual particle fax of an intensity and density that boggles the imagination.” 


The Case of Opposite Charges 


їп passing. for the purist we briefly point out the case of opposite charges. First, let us look at 
equal but opposite electrical charges. Electrically. two unlike charges are seen By the extemal 
observer to atract cach other, and increase the strength of the field. However, chargeswise only 
(not таз) each charge is now the antimatter partner (ûme reversal) of the other. In quantum. 
mechanics, time is not an observable, but only a parameter. Since we never see time but only 
infer it from observed spatial changes. we will just see the spatial track of the time-teversed 
forces and the energy situation. Thus we wil see mutual "üme-tevered repulsion" — which 
corresponds to mufualatraction as seen by the time-forward observer. The electric field now 
Seemsto add negative energy. That is, additional positive energy is seen to be extracted from the 
electric field, to increase the kinetic energy of the attracting particles, which means that the 
negative energy of the feld is increased. However, the extemal observer does not see this energy 
ûs negative but as positive. He sees the positive energy of the electrical field increased, 


When unrestrained, two unlike gravitational charges (i. a positive mass and a negative mas) 
actin similar time-teversed fashion. The situation is exacily opposite to the case of the electrical 
charges and fields. To the forward-time external observer, the two unlike gravitational masses 
Wil be seen to repel (Le. to "ime-reversed attract) each other and decrease the negative energy 
Of the gravitational field between them. 


We also examine another case: the coherent integration of photons. We choose to regard а 
photon as a coupled electron positron pair, in the virtual state. There are now two ways of 
йеп collections of photons 


Firs, if we parallel-order the positrons and paalleLonler the electrons, this is coherent 

integration of photons, which is involved in a single EM sine wave, for example. In this case, we 

sill have ай the positive charges opposed to all the negative charges, хо the situation remains 

Photons and electromagnetic. In an EM sine wave, the electri charges are collected in the 

Ppositive E-field portion of the wave. and the positrons are collected in the negative ЕМ 

portion of the EM wave. This wave will always interact with a charged particle, regardless of its 
phase, atalibutisbeginning ending, and middle "zero E-field" points 


The second way to order collections af photons is to equally collect electrons and positrons. That 
is, foreach electron/positvon photon, its antiparticle (its antiphoton, which in this case is a 

positonfelecton photon) is collected with it. Voila! The vertically parallel electrons and 
positrons attract each other, о that all resultant E-fields ofthis collection are zeroed, vectorial 
Further. each photon/antiphoton pair now has spin-2, which does not constitute а photon with 

‘non-zero E-fields, but а graviton with zeroed E-fiells. That is, we have created a pure 

electrostatic. scalar potential, with a hidden ternal EM wavelphoton coupling and decoupling 
structure. In this coupling. which we have very crudely described, photons/antiphotons are 
Continually coupling and uncoupling. From Whitaker's work, the coupling and uncoupling are 
Phasing. both venically and horizontally, so that harmonic sets of paired bidirectional EM waves 


are seen to be intemally moving (photons coherently coupling in one direction and antiphotons 
coherently coupling in the othe, then decoupling, then recouping. etc.) inside the potential. 


What we have done, in short, is tum electromagnetic energy into gravitational energy. What 
emerges fom ай this is а clear principle (which can be demonstrated in the laboratory with only 
medium dificuky}: The one-to-one addition of an electromagnetic wave and its phase conjugate 
replica of equal magnitude, results in a gravitational envelope wave of рше scalar potential. In 
"Boris terms, it infolds the electromagnetics into a hidden. ordered EM structure of a standing 
gravitational wave. Note that this gives а new view of negative energy vs, positive energy. We 
may state now that positive energy 1s ordinary, lime-forward, outfolded EM energy: and negative 
energy is nonordinary, time reversed, infolded EM energy. 


But ifthatis true, then one of the cornerstone physics assumptions is false: that is the assumption 
that a photon and an antiphoton are identical. Indeed, this is false, as this writer as protested 
for years. Further, itis easly proven that is false. We do so as follows: First, take a phase 
Conjugate mirror material. We now wish this material to sometimes emit ordinary photons 
(hich it will do, for example, by simply heating it. We also wish it to sometimes emit 
antiphotons, or time-reversed photons (which it wil do when stimulated by absorbing another 
photon, and emitting a phase conjugate replica. Now we measure the recoil of the mirror 
material when ir emits a photon orantiphoton. Thats fairy readily done: а litle tricky. but not 
тоо dificult Any decent university lab can do it easily. An interesting thing now emerges: The 
mirror material measurably recoils as required by conventional theory when it emits an ordinary 
photon. I does not recoil as required Dy conventional theory when it emits an antiphon. We 
therefore have shown that. in some very fundamental fashion, a photon and an antiphoton are 
very different, and their mission is very diferentfrom the fundamental criterion of Newton's third 
lav. QED. 


Whittaker Rediscovered Tesla's Standing Columnar Wave 


Actually the standing Whitaker 1903 wave is the same strange new wave that Nikola Tesla 
experimentally discovered emanating ftum Colorado thunderstorms four years earlier — on the 
right of July 3-4, 1899." This was Tesla's famous standing columnar wave. Let us give credit 
Where credit is due: in later years the Great Electrician repeatedly stated that he was not using 
"answers EM waves, but rather he was using longitudinal EM “sound” waves — waves of 
compression and rarefaction of the etheric medium (of the virtual particle Thx of vacuum) 
ill In other words, he was using stress waves ofthe vacuum ether pure potential waves, 
precisely the same as those for which Whittaker wrote the theory in 1905. 


In fact, then, Tesla was using Whitaker standing potential waves with deterministic bidirectional 
EM transverse wave hidden substructures. He had discovered and was utilizing the internalized 
EM energy (Le. the information content) of the field as well as is externalized EM energy the 
field. Generations of Western physicists and electrical engineers — brought up on an exclusive 
diet of the HeavisideGibbe vector truncation of Maxwells unified elecrogravitaion — have 
condescendingly believed that Tesla was mistaken.” They have haughty proclaimed that no one 
‘ould produce and uilize longitudinal EM waves — because they themselves could not do so! 
‘Those same physicists and engineers have not had the slightest understanding of what Tesla 
really discovered and used. And they have not had the slightest knowledge of the Whitaker 
Papers, which have been there in the literature all these years. neglected in the West 
Unfortunately, Whitaker's work and Tesla's work were uncovered, thoroughly investigated, 
extended, applied. and intensively utilized long ago by Soviet scientists to produce powerful new 
Secret superweapons and frightful EM biological warfare weapons.” 


"P 


Soviet Weaponization 


The Soviets simply took the internalized EM energy theory directly from the Whittaker papers in 
the open literature and wesponized it. Taking the Whittaker viewpoint, the most important and 
insidious thing about the Woodpecker transmissions is the illad EM content inside their 
Standing (persistent) potential waves — not the "external envelope” E- and B- translation fields 
"hat constitute the "normal electromagnetics familiar to our own scientists and engineers. It is 
the infolded paired bidirectional EM waves and energy — the hidden intemalized EM energy 
ш has been added within and to the normal envelope E- and B-feld translation energy — that 
slows the Soviets to utilize two quite different kinds of EM energy, and conceal the most 
important kind from prying Western investigators. 


What this means is that if one just measures the externalized E- and B-fields transmitted by the 
Woodpecker transmitters — as Western scientists and engineers do — then one misses the most 
Important thing. Oh, one will believe the Woodpecker is an overthe-horizon (OTH) radar, 
airigh, for it obviously can perform that function by the highly restricted envelope (outfolded, 
extemalized) EM that we Westerners already know about, measure, and use. ВШ one will not 
see or know anything about what the Whittaker standing potential waves of the Woodpeckers 
fan do and ме doing — both energetically and biologically — with their hidden internalized EM. 
information contentsructres 


Detection and the Aharonov-Bohm Effect 


To get at the infolded EM structure of the Whittaker potential, one must make a two-stage 
лес instrument. The instrument must contain a shielded interference first stage, where mo 
‘or more Whitaker potentials interfere, a la the Aharonoy-Bohm effec.” [An overview of the 
Aharonov-Bohm eflect is given by Olariu, and Popescu." For confirmation of its proof and 
сатра acceptance, see Schwarzschild.” For weapons potential, sce Bearden d By that 
inital interference in the first stage. Whitaker's second paper" shows that you will “oul the 
Hidden EM contents of the interfering potentials, even if the interference is accomplished at а 
great distance. Voila! “Normal” (extemalized) EM energy magically appears at the output ofthe 
fin stage interference. The first stage was shielded. f course, tó prevent шу other spurious 
ordinary EM radiation to reach the region of the output of the first stage and contaminate our 
Subsequent measurement of the first stage output. The second stage consists of a suitable normal 
TEM instrument. spectrum analyzer, cte. to measure the outtolded EM spectrum, power density. 
distribution, timing, phasing, et, allowing опе 10 "ck backwards” and characterize the hidden 
EM information content that was infolded inside the Whitaker potential. 


Note that, taken together, the two Whittaker papers prescribe a means for producing a 
macroscopic Aharonov-Bohm elect at an appreciable distance — something which is eminently 
Wweaponizable "T appears, of course, that the Soviet Union has done just hat very thing” 


Distant Heating or Cooling: Hot or Cold Explosions 


In the macroscopic world, interference of two OTH Whittaker beams of widely separated 
Woodpecker OTH transmitters produces EM energy at a distance (in the distant interference 
zone), However, this oufolded-ar-andistance energy can either be negarive EM energy orpositive 
ЕМ energy." Negative (Gime-eversed) EM energy will do negative (negentropic) work: TL 


represents the reordering of scatteredisordered EM energy in the interference zone. This of 
‘curse directly corresponds to electrostatic cooling in that one. 


On the other hand, positive (time-forward) EM energy wil do positive (entropic) work: it 
represents the further disordering/scattering of the EM energy in the interference zone. This in 
Turm corresponds to electrical hearing in that zone. Whether heating or cooling is produced by 
Whitaker Aharonow/Bohm (WAB) interference in the distant target zone depends simply upon 
how the electrical grounding of the Soviet Woodpecker transmitters is potentially biased vis а vis 
the local ambient vacuum potenti in the interference zone. 1f the Woodpecker ground 
potential is higher, positive energy (and concomitant heating) will be produced in the distant 
Interference zone. "И the Woodpecker ground potential is lower, negative energy (and 
concomitant cooling) will be produced in the distant interference zone. The Whittaker scalar 
Interferometer сап produce the heating or cooling in the distant interference zone very slowly, 
gradually, or explosively.” Indeed, incorporation of Whitaker's hidden EM structure inside the 
lar potential requires a revision of all our present energy concep. 


Artificial Highs and Lows to Steer the Jet Streams 


‘One can now see that, by simply changing the biasing of the Woodpecker transmitters, in a 
distant region the Soviets can produce atmospheric heating (and consequent lower pressure fom 
the lowered density of the expanded air) or atmospheric cooling (and consequent higher pressure 
"rom the increased density of the contracted ait). Thus the Soviets can easily make high pressure 
areas or low pressure areas in the Woodpecker interference zones over the U.S. (and elsewhere) 
m desired.. By deliberately placing and moving these artificially created high and low pressure 
areas, the jet streams over North America can be deviated and steered at wil. This is the major 
means by which the Soviets engineer the weather over the United States today. Recall again that 
the Woodpecker transmitters really were а Bicentennial gift to us fom the Russians. for they 
were cranked fullup on July 4.1976. Since that time the weather over the U.S. has been far, Tar 
more anomalous than could even remotely be expected statistically. Note also that July 4, 1976 
was the ТИВ anniversary of Nikola Tesla's discovery of his “standing columnar wave” — the 
Whitaker standing potential wave that the Soviet Woodpeckers utilize to engineer Americas 
weather. 


SoviewGerman Discovery of TR Radar Waves 


One should also realize that the Soviets discovered time-reversed (TR) EM waves right after 
World War I1. Inthe latter 605 and early 705. to their astonishment, Western scientists found 
time-reversed EM waves emerging in the open Soviet nonlinear optics literature. In 1972, teo 
Soviet scientists briefed U.S. scientists at Lawrence Livermore National Laboratory on nonlinear 
‘optical phase conjugate waves. 


At the end of World War IL the Soviets discovered four-wave mixing and pumped phase 
Conjugate mirror effects in the German radar team's anomalous radar experiments with 
multibeam illumination of radar absorbing material (RAM). ` Specifically, in multibeam 
luniostion of RAM materials, one gets four-wave mixing and amplifed phase conjugate replica 
effects. The phase conjugate replica. ofcourse. is а time-reversed EM wave. Further, in four- 
‘wave mixing, this time-eversed EM wave can be amplified. Thus anomalous. amplified, time- 
reversed radar waves would have been encountered in the radar team's experiments, The Soviets 
obtained the entire German radar team — RAM materials, multibeam illumination anomalies 
and all — at the end of the war. In deciphering these anomalies, the Soviets and their German 


protegees discovered time-reversed EM waves, phase conjugate replicas, pumped phase 
Conjugate mirrors, and muvave mixing elec. And they firt discovered them in radar Waves 
microwaves not in optical waves." 


‘Targeting U.S. Embassy Personnel in Moscow 


Accordingly. the Soviets began to apply TR EM waves to radar (microwave) prototype directed 
energy weapons (DEWS) by about 1950 or so. And in the early 1950s they promptly started the 
‘weak microwave radiation of the U.S. Embassy in Moscow, targeting the US. Ambassador and 
guaranteeing highest level US. attention. The purpose was to stimulate the U.S. with the new 
technology lo see what reactions and responses we produced on site at the Embassy. In other 
“лав, by watching our technical reaction at the site, the “Embassy stimuli” allowed the Soviets 
to find out whether or not we knew about Whitaker potentials and thcir infolded EM 
substructures, Kaznacheyev EM induction of diseases, ete. Ву our total lack of any scalar EM 
текп, we conclusively showed the Soviets that we sil only knew of ordinary еметей 
(envelope) electromagnetics" Specifically, we were totally unaware of the inlolded-EM 
Whitaker potential wave whose deterministic internal structure constituted specifie cellular 
biological information. This hidden information content ofthe field was wilized to generate 
specific diseases in U.S. Embassy personnel, including three U.S. Ambassadors 


A Reinterpretation of the Johns Hopkins Investigation 


Some years Шет, Johns Hopkins scientists investigated the Soviet microwave radiation of our 
Moscow Embassy and found that no diseases were, induced in personnel in Embassy locations 
were E- and fields from the radiatione vísted. "The patterns of the non-zero force-field 
‘dation areas inside the Embassy were carefully modeled by the Johns Hopkins cam! 


Predictably, Johns Hopkins scientists ignored the potentials and concluded that, since no diseases 
occurred in personnel located where the E- and fields were, it could not have been the 
microwave radiation causing the effects. This conclusion. of course, follows the classical EM. 
assumption that only the nonzero E- and B-fields are causative agents. Note. however that the 

[ite of the potentials is inversely proportional to the strength of the EM force fields 
(igure 12). After all, а force field is just a gradient in a potential, which means a leedoffor 
escape of that potential by translation af charged particles. Potentials persist where there ino 
Мег (Le, where there are по force fields). Whittaker potentials, which in the absence of 
interferometry do not produce exteral gradiens, normally do not produce force fields and move 
electrons to measure. Normal instruments wil therefore usually fall to detect the presence of 
persistent potentials — for exactly the same reason they fall to detect the ambient vacuum 
Potential in which they are immersed. 


‘The Johns Hopkins scientists reached a totally wrong conclusion. Since 1959 and the Aharonov- 
Bohm paper." physicis have known that the EM force fields are not even primary, the 
potentials are primary, and the force fields are effects created directly in the system її by 
Interference of the potentials. However, as yet this has not widely filtered down into 
conventional electrical engineering as a major consideration! Precisely stated, what the Johns 
Hopkins investigation actually showed was that it was not the E- and B-filds — the foree fields 
“that were inducing the diseases However, the microwave radiation was definitely involved. or 
else there would not have been such total amicorrelation to the force fields. That is, if the 
microwave radiation was not a factor, then some of the diseases should have occurred in the 
absence ofthe force elds, and some should have occured in the presence ofthe force fields. 


Figure 12. Potential persistence vs. gradient discharge. The curves are adapted to show typical 
declining exponential variation of the discharge. 


other things being equal, total correlation to the absence of one of a pair of canonical 
variables may be very high correlation to the presence of the other canonical variable. From 
Whitaker's 1904 paper, we know that we can discard the notion of the E- and B-fields in he 

fon pattern in the Embassy, and replace these force fields with interfering. 
dynamic (changing) and interfering scalar EM Gelds. Indeed, as Whittaker showed, two source 
of interfering scalar potential fields/beams are sufficient to produce the EM force fields. Twin- 
Beam transmiters, and therefore the presence of interference — was in fact present in the microwave 
imassmissons ss verified later. Where Whitaker sanding potential waves are not in 
interference, the waves remain as force-Gekdfree potentials. 18 those regions, the E- and B- 
fields ше zero. 


The point is, the stable presence of EM force fields and the stable presence of EM scalar 
potentials are canonical.” The hidden EM bidirectional wave structure of these stabilized 
Potentials is still there and stabilized, even when the external force fields are zero. 


“That is, in the presence of the Whitaker potentials where scalar interferometry does not oca, 
the exlemalized EM force-field waves are zero. However, the internalized bidirectional EM 
wave structure of the Whitaker potentials is very much preset. If the harmonies of the 
enfolded EM Whittaker structure have been deliberated created lo possess a disease putem 
Signature, then that disease pattern is present in the persistent potentials. А body exposed 1o 
that activated potential will gradually "charge up" Из master cellular communication system wit 
the disease pattern. Thus that body will activate its defenses, wy to throw off the disease. but be 
unable to rid its cellular control system of the eytopathogeni pattern that is affecting all s cell 
‘That body will thus gradually develop the disease, with sullicienly prolonged exposure to the 
eylopathogenic pattern оп the intemalized EM of the persistent potentials 


Teleportation of a composite system 
----Scheme 
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Just as the single qubit teleportation, first 
teleport photon 1 to photon 5 
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Finally, we can teleport the state of photon 1,2 to photon 5,6 


What Johns Hopkins researchers actually found is that the changing EM microwave potentials 
were not inducing the health changes in Embassy personnel. Ergo iit was the electromagnetic 
radiation, it had tobe the persisting (unchanging) potentials — the standing potential waves a la 
Whitaker. And there was essentially 100 percent correlation between induction of the diseases 
and the possibility of the presence o the persistent microwave EM potentials. From there, the 
induction of the diseases can be explained via Kazmacheyevs cwopafhogenie dt^ 
Devyalkovs information. content ofthe field” and a deterministic infolded internal energy 
structure of the Whitaker potentials. 116 


"The Johns Hopkins study actually showed a high correlation between the presence of persisting 
microwave potentials and the locations of the induced heath problems in Embassy personnel 
Since it showed total lack of correlation to the force fields, i eliminated any other causative 
agen excepr the structured Whitaker potentials. Ifthe microwave radiation had not been 
inducing the illnesses, then some health changes should have occured in personnel in locations 
‘where the E- and В.а were present, as well as in some locations where they were absent. 


The Johns Hopkins team members were highly capable scientists and very good electrical 
engineers — but completely lacking in knowledge of structured Whitaker potentials, the 
Devyatkos Whittaker infolded EM bidirectional wave-pairs that constitute a hidden deterministic 
Information content of the field, and the Kaznacheyev EM induction of disease at a distance 
(eytopathogenic effect). OF course, the twin-beam part of the microwave radiation gives a clue to 
the Whittaker Aharonov/Bohm interferometry involved. and how to get the graviton (Whitaker 
potential) radiation back into EM photon radiation structures inside the Embassy interference 


Advanced Photobiology Aspects 


1 should be pointed out that apparently the U.S. did not even bother to translate Kaznacheyevis 
importat 1981 ook on the EM induction of cellular death and disease. Figure 13 shows а 
diagrammatic lusraion of the cytopathopeni effets demonstrated in thousands of m 
experiments by Kaznacheyevs tam. And apparently US, fescarchers sil have not translate 
Тушап book onthe information conten of the Held!" The overwhelming importance of 
{he most crucial photobiologial work in the word simply has not been recognized to date by 
Western sient: and intelligence analysts. 


one checks Devyatkov's work, one finds that (1) the Russians obviously know all about the 
coded EM potential — they refer tothe infolded EM waves in the Whitaker potential as the 
"formation "content ofthe eld. Devyatkov also points out the incredible medical implications, 
and strongly stresses that this is nor normal communications theory! He gives part of the theory 
"n his paper —all the while carefully keeping from revealing that the ick" being structured with 
information content consists of the sructured scalar Whitaler potential. He is not refering to 
modulations on the carriers or to wave-font shaping of the EM foreefield waves. Of course he 

Tere to healing and diagnosis: the effect can be used either for direct healing of diseases or 
forthe direct electromagnetic induction ofthe desired diseases themselves." 


Electromagnetic healing works this way: (I) The Kaznacheyey cytopathogenic signals for a 
specifie cellular disease is time-reversed (phase conjugated). This produces а specifie healing 
Signal complex. The complex signal may also be powerfully amplified by pumped four wave 
‘ming techniques, using a pumped phase conjugate mirror, (2) The healing signal complex is 
"nfolded into a structured Whittaker standing potential wave. By Whittaker’ 1904 paper. this 
infolds the signal complex into one or both of the two scalar potentials that are involved in the 
production of a normal EM wave. This proces yields, for example, a normal EM wave which has 


been internally altered with the hidden information content of that healing signal. Or, if one 
wishes, one may simply utilize a single Whitaker standing potential wave direct, and infid the 
healing signal complex in it. (3) The wave with its healing information contenUtructure is 
broadcast into а targeted living body, where it gradually charges up (activates) the body's master 
cellular control system with the desired healing signal complex. In turn, the cellular control 
“System carries this complex to every cell of the body, gradually activating а of them with the 
healing signal At the same ime, the immune system is conditioned and charged (activated) for 
the specifie healing process, Table 4 summarizes this EM healing methodology. 


Figure 13. The Kaznacheyey xtopathogenic (CPG) effect. Death and disease transmission by 
deterministically structured gravitons. The gravitons contain disease-specific infoded photon 
patterns that represent specifie disease information. The destruction of the harmonics of the 
Whittaker pattern destroys the time-syne of the photons, freeing them and destroying the 
gravitons. 


Table 4. Countering EM Biological Warfare, 


= BIOTOXINS ARE EM AT BASE 


^C ALLBWIS EM BW AT BAS 


Е 


+ PREPARE WHITTAKER EM ANTIDOTE AS FOR AN UNKNOWN 
DISEASE 


+ IRRADIATE PERSONNEL WITH WHITTAKER EM ANTIDOTE 


+ DISEASE 


The Soviets have ong since developed this capability, and they continue to hold it highly secret 
Techniques similar to this give the Soviet Union а perfect defense against surreptitious biological 
warfare. 


“The Soviet Union is in a position to be able to successfully defend against any sort of biological 
warfare attack, by any kind of biological agent. I is presently the only nation on earth that 
possesses such a capability, ог that has the ability to employ biological warfare to the hilt without 
Fearing retaliation in kind. Thus, forat least three decades biological warfare has been a preferred 
Soviet option since no other county has such ant-BW defenses and the Soviet Union does. And 
their decades-long microwave radiation of personnel in the U.S. Embassy in Moscow, to induce 
mysterious health problems and diseases, has continued to show them that the U.S. knows 
nothing ofthis technology, and is unprepared to defend against it 


Inducing Diseases in U.S- Embassy Personnel 


In the microwave radiation of the U.S. Embassy in Moscow and the deliberated induction of 
theses and health problems in Embassy personnel. Table З summarizes how the diseases and 
health problems ar induced. АП tha 1s necessary is just to use and fold the Kaznacheyev 
CStopuhogenic EM signal complex (he Кэп) directly into a Whitaker potential, without 
fine unevevening it, If only the optical spectrum for the specifie cytopathogenic effect is 
available,  can realy ре апае tothe microwave spectrum by asing the principle of 
subharmonic oscillation Such "specifically activated" potentials (араа can be broadcast by 
transmit as standing Whittaker potential waves, und used (with or without scalar Whitaker 
interferometry) to directly produce the disease pattern in targeted personnel. To produce 
client charging or activation of the tages wih the disease paci. the potentials must be 
persistent and stable. producing a steady пасце current” оГ straetured scalar potential pattern 
fio the atomie nuclei of the bodies ofthe targets. There it gradually charges the cle and the 
lar contol system: 


Table 5. Electromagnetic Biological Warfare (EM BW) 
+ DETERMINE KAZNACHEYEY OPTICAL DISEASE PATTERN 


= TRANSLATE TO MICROWAVE FREQUENCY REGION 
SUBHARMONIC OSCILLATION 
= RETAIN PRECISE HARMONIC RELATIONSHIPS 


= EXPRESS MICROWAVE PATTERN AS A WHITTAKER/ 
DEVYATKOV STRUCTURE 


+ INFOLD SIGNAL COMPLEX INTO CARRIER(S) 


+ INCLUDE BIO 


ISM OR OVER-RIDE 


Real transmitters and equipments are imperfect. When these internally structured Whittaker 
‘tier are lized n rel Галан, Come iererence of the aided waver sal пу 


occur. Thus small, normal EM signal frequencies — similar to EM 'splater" or nose, but 
consisting of small, outfolded complex EM frequency spectra (according to Whittaker’ 1904 
Paper) — may still be produced. US. investigators wil detect that spectrum of normal EM 
Waves, using their normal EM detectors. They wil then puzzle over what the detected spectrum. 
"and its changes and content mean. Again, this is one more refinement of the stimulus to sce if 
the US. recognizes the KaznacheyeDevyatkov content, and whether it knows how it was 
folded and outfolded. For this reason, the Soviets ofen used tvin-beam microwave radiation 
to provide the necessary Whittaker scalar interferometry for outfolding 10 guarantee our 
detection of E- and B-fiells inside the Embassy.. This deception plan, for example, seems t0 
have completely fooled the Johns Hopkins researchers. 


“Thus the Soviets can intentionally induce desired disease(s) in human or animal bodies at a 
distance — such as in personnel inside the US. Embassy, in a targeted population half way mund 
the world, or in a targeted mammalian population such as porpoises in the ocean. Sea hons or 
жаң would also provide excellent test specimens for such clandestine testing 


However, note that in the target zone the diseases will be induced only where the potentials 
persist — that is, where there are litle or no E- and B-fields formed to Беха. the structured 
br activated potential that contains the infolded disease signal complex. Note again thar this sort 
of ihing is precisely what the Johns Hopkins study really showed, bul the study scientists did nor 
consider the potentials and iheir persistence аз а possible inducing agent. since they had no 
Knowledge of Whitaker structuring of potentia 


We have previously detailed some of the things that can be done with this approach — and some 
of what has been done with it by the Soviets. Some of this documentation has been With respect 
то Soviet biological манме some has been wilh respect Зона scalar EM weapons’ 
hase conjugation in Soviet superneapons has been accented,” and Soviet prowess in geaber 
Engineering and месна of the хасап over North America has been documented "The 
Tender ao stony referred to my July 1989 update delivered io the USPA Annual 
Symposium. Sacramento. Califomia, There the reader wil find how о directly unity pavor 
nd EM in the most fundamental manner: Бу letting the simplest graviton (spin 2) be composed 
a'a coupled photon/antiphoton (each of spin 1) Whitaker substructure wave pair 


Potentials are composed of gravitons, по just photons. Per Devyatkov and Whittaker, gravitons 
can be deliberately structured internally so that they contin any desired photonic 
patlernistructur of spacetime whatsoever — including specific structures Tor а specifie disease 
Information content 


"The graviton is a flexible, dynamic piece ofthe local vacuum medium. The exact photon coupling 
‘ofthe photons and antiphotons is statistical; that is, they are always coupling and uncoupling at а 
tremendous rate, at any point. The average coupling gives the average value of graviton spin 
"The graviton is the photon-coupled aspect coupling is statistical, and so the graviton i just the 
statistical average of the photon/antiphoton coupling. Spin-wo gravitons constitute an uncurved 
local spacetime. Gravitons which on the average arc substructured with les than or more tat 
то photons so that each total graviton spin is es than or greater than two, constitute a locally 
curved spacetime. That condition violates Einstein's general relativity assumption (postulate) 
"at the local spacetime is always fat. 


тын есе ofthe vacuum medium — the photon-structured statistical graviton — is considered 
high State secret by the Soviet Union." 


The Quantum Potent 


‘The present author's 1989 USPA Scalar EM Update paper also developed a specific mechanism. 
by means of which a quarum potentia! (QP) is generated, either accidentally or deliberately. 
Formation of a quantum potential leads to nonlocal effects being produced instantaneously 
between participating components and equipments. even though they may be widely separated. 
When the equipments tam being connected by а common quantum potential, these widely 
separated equipments and/or materials start partly acing as f they were all part of the same 
local system and not separated at all! The effect [self ordering of the potentials into a quantum. 
potential) increases as the signal density ofthe environment increases, 


Note that local observer at one of the pieces of affected equipment wil see anomalous and 
spurious internal EM signals apparently "generated" nera in. and appearing in, his electronic 
Equipment. with no apparent cause or logical explanation. Indeed. since we do not design and 
"bald electronic equipment to operate in a quantum-potential connected manner, the exta 
signals cause serious interference im the electronics functioning. often even damaging or 
desroying the circuits themselves. Every signal produced in any One of the QP-participating 
equipments is at least partially and intanly input to all the rest of the participants ae well. Thus 
‘ach local observer sees anomalous and spurious imemal “jamming” signals that interfere with 
the electronics functioning, and that may even disable or destroy It Again, he sees no logical 
‘explanation for these mysterious internal Jamming signals, which seem to spontaneously arise out 
f nowhere. When subjected to the QP effect, electronic equipments throughout an area exhibit 
massive and shocking aberrations, bizarre malfunctioning, and spurious allures. Every circuit, 
equipment, generator, warm source (IR), ete. in the area contributes to the effect. It is purely û 
function of the signal density, and has only very litle to do with the power of the individual 
signals. 


A santing example of the formation of a quantum potential, and an unexpected severe effect 
from these nonlocal effects, was experienced in the April 1986 U.S. air attack on Libya. The QP 
formed as a result of the increased signal density (andthe concomitant increased occurence of 
muliwave mixing phenomena) ofthe EM environment. Figure 14 snd Table 6 illustrate these 
Anomalies experienced in the attack. ° Table T summarizes recent Pentagon studies of 
electromagnetic interference (EMI). It appears that, unless EMI shielding i» universally 
incorporated in U.S. equipments, U.S. miliary fores may encounter catastrophic electronic 
equipment failures in the wally dense signal environment expected in the European theater, 


Even with EMI shielding, however, there is another effect, presently unknown to U.S. analysts 

"bat may well predominate: that is, the formation of a quantum potential can stil occur. Иа QP 

forme, the subsequent wholesale failure of electronic equipments on the Вацеба due io 

nonlocal sel-ondeting of the atomic nucle in the radiating circus and equipments may prove 
catastrophic. Further both enemy and friendly radiations and circuit signals will contribute to 
Increasing. thecffect. Figure ISshowsthe mechanlsmforgencratingaQP. 


‘The Soviets, for example, are fully aware of this QP effect, including Bow to deliberately generate 
3 quantum potential in a given area. They also can be expected to know how to shield their own 

‘electronic equipments against these nonlocal QP effets, vo they can operate in a QP 
environment — at least їп one that is not to strong, but which would still be strong enough to 
disable and destroy electronic equipments not shielded against quantum potential seli-ordering 
Ofthe nucle. The West does not yet even know of the QP eflect, much less how to shield against 
it. TheU.5. shields against ordinary EMI, but knows nothing of the quantum potential and does 
ти shield against it EMI shielding will increase the signal density required for QP formation by 
about two or three orders of magnitude, but will not eliminate the effect. N will just move the 
QP effect а higher threshold of formation. 


Figure 14. The quantum potential EMI "fireflies" effect. 


Libya in April, 1986. 


[WASHINGTON POST, 22 JANUARY 1989, p.A4] 
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AIRCRAFT IN STRIKE, 
MANY HIGH-POWERED TRANSMITTERS 
= COMMUNICATIONS 


JAMMERS 
- RADARS: 


VERE, UNEXPECTED EMI ENCOUNTERED 
= ONE F-111 DOWNED 

= NUMEROUS WEAPONS WENT ASTRAY 

- THREE FOREIGN EMBASSIES DAMAGED 
+ SEVEN AIRCRAFT ABORTED 


STRIKE COMPLETED, BUT WITH DIFFICULTY 


IRATE COMMANDERS AFTER STRIKE: "US OR THEM?" 
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able 7. Recent Pentagon EMI Studies. 


+ US, TRANSMISSION COMBINATIONS CAN 
- AFFECT AIRCRAFT FLIGHT CONTROL 
- TURN OFF FUEL SUPPLY 
= CAUSE UNCOMMANDED DIVE/TURN 
- BRING DOWN US. WARPLANES 


= SEVERE EMI EFFECTS IN STRIKE ON LIBYA 


= UH-40 BLACKHAWK HELICOPTER PROBLEMS 
= UNCOMMANDED TURNS. 
= FIVE EMI CRASHES SINCE 1982 
- $175 MILLION PROGRAM LAUNCHED TO SHIELD IT 


+ TMONTH PRELIMINARY AIR FORCE STUDY OF LIBYA ЕМІ 
- SEVERE EMI PROBLEM EXISTS 
- EMI SHIELDING IN HI-TECH WEAPONS OFTEN WAIVED 
= THOUSANDS OF CONFLICTS POSSIBLE 


+ MAJOR 3-YEAR, $35 MILLION, 66-MAN STUDY PERFORMED 


SELF-TARGETING ALL COMPONENTS ACTIVATED 


Variations of the Woodpecker transmitters, for example, and of ultra-wideband transmitters 
could be adapted for the purpose of creating such an EM signal density in the environment that a 
‘quantum potential would begin to form. 


Thus on а future battlefield, we may still get the shock of our lives when a great deal of our high- 
tech equipment — which is very good equipment — suddenly begins to malfunction and fail 
Systems such as surface-to-air misile systems, radar systems including AWACS. power 
generators, tank fire control systems, aircralt avionics and fire control systems, missile guidance 
and contol systems, and communications systems may fil us atthe most intense, part of the 
battle, when the need is the greatest, if a quantum potential forms on the battlefield ^ 


What I did not mention in my 1989 Sacramento paper is that the quantum potential can also be 
internally structured with a deterministic. enfelded EM content. The QP is also constructed of 
photon-structured gravitons, just as is the normal potential. The QP therefore has a Whittaker 
Bidirectional transverse wave substructure. Note particulary Ignatovich's mention of just such a 
structure in the potential for the Schroedinger equation (sce reference 16 above). Transmission 
ofthe graviton envelope i essentially а phase wave transmission and is instantaneous. We accent, 
that. when QP weapons are utilized and a deliberate Whittaker structure is introduced in it, very 
powerful effects can be generated that cannot be resisted or opposed by ordinary means. А QP, 
Tor example. can conceivably be tailored so that it nullifies or destroys only a single, particular 
type of weapon of system, or mix of them. It can be used to generate any desired effect in 
equipment or personnel ara distance 


In this manner, the biological eytopathogenic effects — cellular death and disease — can also be 


produced ar а distance and throughout a very wide area, without any apparent direct EM 
Transmission of them in the ordinary sense. (Of course а healing signal сап also be implanted in a 
ФР. as an antidote) It is conceivable that, using the Woodpecker transmitters. the Soviets may 


бе able to induce in à targeted population the eerie sition where, the more persons tul 
become infected with a parteular dase the more infectious the disease becomes Ру noneontart 
means, directly through specifically sinned bio-quantune potential inking that population, 

Further discussion of this quantum mechanical acion ta-ditance ЕМ biological warfare clc 
is beyond he scope of his paper. The eade i referred to cogent references onthe quantum. 

potential, on the Aharonov-Bohm effet" and оп the inconsistencies between quantum 

Mechanics nd general chai. FF The reader muy combine the information in hake 
tantum рохам а references with the information im this paper and draw his or her omm 

Conclusions; 


Detection of Scalar EM in Woodpecker Signals 


In August 1989, a close colleagucfinventor friend positively detected scalar EM radiation directly 
connected with several giant radial clouds in the у just off the Califia coast. Each of hese 
Clouds was "staid" against winds and did not move; other normal clouds in the sy movad 
Fight along in the winds owing inland Irom the ocean. Further. оп several occasions the sar. 
EM radiation was observed by my colleague to suddenly be cut af. and in each case dui 
associated radial cloud dissipated within seconds. Such giant patterned clouds, with radial choud 
Steamers radiating fom the center, have been widely observed across North America, connected 
ih Soviet weather engineering’ Speculation on this scalar beam weather engineering has 
been published in a national medium." Several types of radial clouds — the, single radial, бе 
connected twin, and multiple separate singles and twins — have been observed. 


36 


Note that Whitaker's 1903 paper" predates the modern (Bohmis) hidden variable theory 
(HVT) of quantum mechanics. ^ Whitakers 1904 paper!” — producing EM forces from 
interfering scalar EM potentials, even at a distance — aho predates Aharonov and Bohn 
seminal 1959 paper ^ on the primacy of the EM potentials rather than the force fields, and their 
prediction of just such a Whitaker scalar interferometer eflc ín the total absence of the 
letromagntt force Feds 


Recently modem researchers, working on acoustic missiles and with the scalar acoustic wave 
squation, haye “rediscovered” Whitaker's 1903 inflded bidirectional planar waves inside the 
Sealar wave ^ however. apparently they have not yet realized the application of this to scalar 
ЕМ potentials, for use in their work on electromagnetic missiles. Thus it appears that our 
directed energy researchers are still not fll avare of the scalar extent of the Russian microwave 
directed energy techniques and capabilities. 


More on Kaznachevev and Priore 


In the US. neither the intelligence community nor the scientifie community at large seems to 
hive Become aware of Whitaker's infolded intermodulating pairs of bidirectional EM transverse 
Pene i а sinding potential wav. and of thet importance. Obviously our scents and 
dyes therfore have aot connected Whitaker structuring of he potential with Devyatkovs 
infomation content of the field, or with Kaznacheyevseytopahogeie eect — the induction of 
Gellar dca and disease eleewomagnetieally ata distanze. As lily covered in this paper, Ма 
‘Whitaker internalized EM energy mechanism fh the mechanism that has been used Py the 
Soviets in the micowave radiation of personnel in the US. Embassy in Moscow for over three 
decades, to generate hath problemas and diseases, Two U.S. Ambassadors were stichen wil 
айел сан and died. = A third Ambassador (Stoensel) sickened during his tenore and 
ven bled from the ears. Some years later, Stossel also died ofa катна а disease. 


While the U.S. offically held steadfast to its pronouncement that the microwave radiation was 
harmless and not the cause of the personnel sicknesses and health problems, the Moscow 
Embassy was declared a hazardous duy post and government personnel Were given а 20 percent 
differential in pay. Obviously the radiation was important to the Soviets, because they Ignored 
requests from several US. Presidents to stop the radiation. The Johns Hopkins study 
жау provides very strong correlation of the induction of health problems in Embassy 

personnel tothe presence of persisting (unbled) potentials rather than foreefields (bleeding olf 
potentials) ® Note that Kaznacheyev — the worlds greatest expert in the electromagnetic 
Induction of death and disease at а distance — now works with two secret Soyist agencies near 
Moscow which develop high-powered microwave directed energy weapons. The obvious 
conclusion is that the Soviets are also developing, or have already developed, a range of powerful 
Photograviational EM BW weapons of mind numbing power.“ 


Further, the U.S. has obviously not connected Whittaker’ fundamental work with Antoine 
Priores phase conjugating and mult-signal-infoiding RF/roating plasma device for puring cancer 
and leukemia with just such potential feds with infolded EM information content "This 
"means that US. analysts have not realized that phase conjugating a Kaznacheyev eytopathogenic 
signal pattern for a particular disease generates а specifie healing (Priore/Devyatkov) signal for 
that disease. Consequently Western scientists have not realized that this mechanism can quickly 

provide aspeclcantidtesignalforany biologically-induecddisease, either knownorunknown 
"Transtionol the antidote signal to microwaves, ete. then readily yields a specific and effective 


treatment signal. Tables 8 and 9 summarize the effective gravitobiological countermeasure to 
biological warfare. 
‘Table 8, Countering EM BW (Cytopathogenic Signal Available) 
+ DETERMINE INFOLDED EM BW SIGNAL STRUCTURE 
. TRANSLATE TO MICROWAVES: 
+ PHASE CONIUGATE TO PRODUCE EM ANTIDOTE STRUCTURE 


+ INFOLD EM PHASE CONJUGATE STRUCTURE INTO CARRIER. 
POTENTIAL, 


= IRRADIATE AFFECTED PERSON/POPULATION 
+ ACTIVATION/KINDLING OCCURS, REVERSING THE DISEASE. 


Table 9. Countering EM BW (Cytopathogenic Signal Unavailable) 


= TREAT AS IF FOR UNKNOWN DISEASE, 


* CONSTRUCT EM BW SIGNAL STRUCTURE FROM DISEASED. 
CELL CULTURES 


+ TRANSLATE SIGNAL COMPLEX TO MICROWAVES 


+ PHASE CONJUGATE SIGNAL COMPLEX TO PRODUCE 
ANTIDOTE STRUCTURE 


+ INFOLD EM PHASE CONJUGATE STRUCTURE INTO CARRIER 
POTENTIAL, 


IRRADIATE AFFECTED PERSON/POPULATION 
* ACTIVATION/KINDLING OCCURS, REVERSING THE DISEASE 


ical Warfare Implicatio 


To date, the U.S. has not realized the profound biological wartane (BW) implican of al bit 
The red BW implications (Table 10) are as follows: (Т) The Soviet Union has developed, tested 
and perfecied methods of inducing cellular changes, diseases, and death at a distance Бу means f 
зла electromagnetic signa. whose special structure В not discernible or detectable 
al ec) Te Svat nit pe ste. prea meod ga 
producing EM anaes fo counter disease in Sor of dew and unknown hob 
etre ep een ern ae wn muti eps cm 
59 ly win two hour or les fom the time personel fist are exposed or siart 10 
Xen (3) The Soviet Union therefore isthe only nation inthe ward that has à complete 
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affective counter to biological warfare. (4) The Soviets now regard biological warfare — 
Particularly covert and deceptive BW — as а highly prefered option. because of the 
etensclessess of other nations against BW attack, and the strong ability of the Soviets to 
defend and negate such attacks in retaliation. (5) This BW preference has already existed in the 
‘Soviet Union for atleast two decades, based on the timing of the Kaznacheyev experiments, 
Devystkov work, and carly period of the demonstrated Priore effects in France. (6) As clearly 
demonstrated, for example, by the long U.S. inaction or ineffective action regarding the Soviet 
microwave radiation of our Moscow Embassy, the U.S. has a characteristic national style of ile 
ог no reaction to slowly increasing threats, and this is well-known to the Soviet (7) Given the first 
Six BW implications à is highly probable that the Soviets have already unleashed clandestine, 
'slowlyinereasing "iological warfare against he Wes, both with BW agents andlor ЕМ agents, or 
EM augmentation." 


Table 10, Biological Warfare Implications. 


+ THE SOVIETS HAVE DEVELOPED AND PERFECTED HIGHLY 
EFFECTIVE 


- EM BIOLOGICAL WARFARE 
-COUNTERS TO BIOLOGICAL WARFARE 
- — MASS DEATH RAY WEAPONS 


^ THE USSR IS THE ONLY NATION WITH A COMPLETE COUNTER 
ТО BIOLOGICAL WARFARE, 


+ BW AND EM BW (COVERT AND OVERT) ARE PREFERRED 
OPTIONS FOR THE SOVIET UNION 


- MUTUAL ASSURED DESTRUCTION IS TOTALLY 
DESTABILIZED FOR SUFFICIENTLY COVERT SOVIET BW 
STRIKES. 


- SITUATION Hi ED FOR AT LEAST TWO DECADES 


- US. NATIONAL CHARACTERISTIC: NO REACTION TO 
OWLY INCREASING THREAT 


s EXIS 


Work of Beck. Hunt, and Lisitsvn 


We mention one indicator of Soviet EM BW capability designed into the Woodpecker weapon 
system Using this design capability. entire distant populations can be biologically attacked by the 
Woodpeckers. based on other known capabilites that have been observed in the Woodpecker 
signals. 


Some years ago, Dr. Robert Beck observed transmitted signals on some 15 or more 
Simuitaneanly Woodpecker channels where their ELF (e.g, 10 Hz) pulse repetition rates were 
precisely phasclocked together." Further, ELF waves in the viginity of 10 Hz have been shown 
1o be capable of entraining the normal brainwaves of humans: Normally а healthy person's 


brainwaves would appear to be comfortably entrained to the 783 Hz main Schumann resonance 
ofthe ears magnetic field. This means thal, under those conditions, the common 10 Hz pulse 
repetition rate of the Woodpecker is capable of entraining the brainvaves ofa percentage of the 
population in а distant targeted area. (To entrain a greater percentage, the transmitter power 
‘would simply be increased). 


Each entrained distant brain has 15 or more “signal channels for Whittaker infolding”, and for 
induction of cellular diseases and death, behavior changes, etc. а la Kaznacheyey and a là 
Devyatkov. Further, the Soviets have the proper phasing in the entrained brains: by phasing 
input conglomerates of signals and infolding them a la Whitaker, they are properly aligning 
those infoded signals Tor in-phase delivery to the distant entrained brain. Figure 16 shows ds 
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Figure 16. Strategic EM BW implications of world-wide targeting transmitters such as the 
‘Soviet Woodpeckers. 


In epochal work, Dr. Valerie Hunt has already shown that human brain waves contain hidden 
order. In her seminal experiments, fint each of several detected ELF frequency bands of human 
brainwaves was split into two replicas, and one of the replicas was delayed for. say, 6 milliseconds. 
In cach frequency channel, the delayed and nondelayed signals are then beat together and 
recorded оп ап oscillograph. Under these conditions a starling pattern of chaotic attracted 
appears in the recorded oscillograph traces. This shows clearly that hidden deterministic 
substructures of hidden EM order ext concealed inside human branwaves. Since Dr. Hunt has 
deliberately selected multiple frequency bands, this implies that this hidden order probably 
represents deteministically created and inflded multiple EM bidirectional waves (channels) is 
‘Whittaker potentials. This is very strong evidence thar the human brain utilizes Whitaker 
potentials and Whinaker-infolding in is internal communications — directly correlating with the 
‘Soviet approach by Kaznacheyer, Devyatko, and Lisitsyn. 


In the latter 1960s SK Lisitsyn'" pointed out that the Soviets had broken the "genetic code” of 
the human brain. (See Table ЇЇ). у reported that, in some 23 frequency channels in al, 11 
were independent. This implies that а minimum of 11 independent imolded Whittaker 
Bidirectional EM wave bands are required for the mind's control of all he functions of he body. 
both mental and physical This leads further EM BW importance to Becks observation of 
тшде Woodpecker channels — more than the "Lists minimum required if iniolded in а 
Whitaker potential wave and used 10 produce almast any kind of ment or physical effect in 
distant targeted populations. 


Table 11. Listsyns Report 


+ THEORY DEVELOPED AND FITTED 
+ HYSTERESIS MEMORY LOOP 


+ CONTROLLED INDUCTION IN MIND 
- IMAGES 
- — SENSATIONS 
- — PREDETERMINED EMERGENCE. 


+ 23 EEG BANDS 
- Орто 8.1x10"HZ, 
— 11 INDEPENDENT CHANNELS 


+ HUMAN BRAIN CODE BROKEN (DECYPHERED) 


1f a distant brain is entrained by the Woodpecker, all 15 or so phaselocked Woodpecker 
channels, when infolded, would also be phasclocked into that brain, or posible Kaznacheyev 
disease induction or Devyatkov induction of behavior and cellular changes ete. is also possible 
to produce direct images, emotions thoughts, and memories in distant brains and personalities, via 
"he Whitaker-sructred potentials. This was long ago hinted at by Soviet researchers in their 
heavily censored publications on "biological radio. 


Explanation of EM Biological Trigger Windows 


А stughtforward explanation now is possible for the strange phenomenon of many biological- 
«йеп EM "riggers" Being (1) very, very weak and (2) having a narrow window of EM amplitude 
‘of power. Below a minimum EM power level, the effect does not occur; and above a maximum, 
EM power level that is only slightly higher, the biological effect also does not occur. Only within 
the narrow power window ithe effect induced by the EM trigger signal. 


"This window effect can be readily understood when one realizes that by “weak envelope 
magnitude, or power.” one is actualy expressing and dealing with a function of the integrated 
(summed) power ofthe total number of folded Whitaker bidirectional planar waver, both 
coherent and incoherent, contained in the structuring ofan artificial potential. We further are 

comparing the degree of coherence of that potential’ substructure o its degree of incoherence. 


However, now we must use a quite different comparison and analysis process from that of 
ordinary analog signal theory. BY analogy, this dependence upon the number of infolded signals 
Is comparable to а digital process, such as that of the dot resolution of a printed picture. Abo, it 
Js an imperfect process. We are speaking of a case where cach thing (dot is а Ше bit fizzy, not 
completely razor-sharp. Our problem is that now (1) we must have sufficient dot density (ol our 
ferry dots) to have a clearly recognizable image, yet (2) we must not have so great a density (of 
ош fuzzy dots) that the image is smeared out and obscured in a sca of common gray or black 
fuzziness. Table 12 summarizes the eflect. 


Table 12. Why EM Trigger Windows? 


= WELL-KNOWN WINDOW EFFECT 
- WEAKEM TRIGGER SIGNALS 

MINIMUM SIGNAL STRENGTH THRESHOLD 

- SLIGHT INCREASE OKAY (GIVES WINDOW) 


LITTLE MORE INCREASE EXCEEDS MAXIMUM. 
THRESHOLD 


CHAOS (HIDDEN ORDER INSIDE DISORDER) 
- QUANTUM CHANGE (PHOTON) IS FUZZY 
- DIGITAL RESOLUTION OF FUZZY DOTS 


+ REFER TO LOGISTICS EQUATION (CHAOS) 


So unless а certain number of coherent EM transverse waves (fuzzy dots) are inflded (printed), 
the pattern (image) to be engendered in the target is sufiienly incomplete that it cannot 
sufficiently "charge" and structure the dynamically fd potentials of the cell. That is, the ratio of1 
the amount of internally infolded signal (i.e. of the dots to the amount of noise already in the 
infolded potential structure — the signal-to-noise ratio, or the contrast must be suffictent to 
produce а stabilized signal (resolved image) within the potentias substructure, over and above the 
noise that already exists therein., Otherwise there is insufficient resolution.” In tum, this accounts 
for the minimum value of the EM threshold for induction of a particular biological effect it is the 
threshold where the activation signal complex becomes recognizable or detectable by the 
biosystems internal Whittaker -channel detectors. At the minimum threshold, there are tough 
dots (infolded coherent biphotons) to discriminate coherently-struetured gravitons. 


Also, corresponding to each dot being болу. each infolded EM wave is actually imperfect. It 
itself possesses noise distortion (fuzziness, or some lack of resolution) of its own. Remember, 
both the photon and the graviton are staristieal entities: they are not at all "bückike" panicles. 
"Therefore. not only does one infold a "pare EM activation Sigal" on cach wave, but one dso 
infolds some inadvertent "EM distortion” (fuzziness) as well 


As integration occurs and more activation signal is collected, additional noise (fuzzines, 
smearing) is also infolded inside the potentias structure. As collection continues to increase, the 
resolution of the signal is gradually deteriorated. When deterioration is sufficient, resolution of 
"he image (pattern) by the biological system's detectors is по longer possible. This accounts for а 
maximum threshold at which the coherence of the signal has been Iost 


“Thusthis accounts for the maximum value of the EM threshold for induction of a particular 
biological effect. Above the maximum threshold. intemal signal resolution is Tost. Additional 
power may produce gross energy effects (heating, chemical changes, mechanical damage), but 
MA not produce precisely controlled changes via the mechanism of redirecting the body s own 
Internal Control mechanisms. 


When the signal is within the window. the signal-to-noise ratio (and the resolution) is 
discriminated to produce а stabilized paierfsignal (image). and so this signal complex wil 
ciate and charge the system until the biological effect macroscopically emerges. That, within 
the window the signal resolution is sufficient to produce the information content ofthe field that 
generates and activates the biological effec, using the bodys own internal contol system. 
Depending upon the particular physical/chemical/biological effet engendered. the biological 
response may be (1) immediate, (2) afier à short "charge-up" time delay, (3) after à more 
extended "charge-up” delay, or (4) after а substantially extended “charge-up delay that may be 


many years. 


We now are equipped to understand the "window of magnitude” that most often exists in the 
weak EM induction of biological effets in living systems. Only at or above the minimum 
threshold does sufficient resolution of the pattern signal for biological activation occur. Above 
the maximum threshold, the infolded pattern or “image” is по longer discriminated. 


Theamplitude of the weak signal potential our normal instruments are measuring is in general a 
function of the summation of the simultaneous amplitudes of the infolded and hidden Whitaker 
EM waves inside that potential. Further, most of our instruments have nowhere near the 
response needed to accurately measure individual components of such an ultra-wideband series 
Of frequency signals as evidenced by Lisitsyn. Therefore, in most experimental work in the 
literature, our instruments have grossly integrated the signal complexes over а relatively long 
time. That is, ou instruments have almost never yielded anything of the structure we were пупа: 
im measure. Presently most of this is hidden in what we simply see as very fine noise i our 
insramens, if we se it at all Roughly, then the measured amplitude of the potential we see is a 
(nonlinear) function of the number of infoided Whitaker EM waves, to the fist order. The 
minimum number of infolded EM signals required for image resolution, together with the 

maximum numberofinfolded EM signals that must not be exceeded fimage resolution is поно 
ъе lost, ше the rwo primary factors involved in whether activation occurs or not. They create the 
minimum and maximum signal thresholds for inducing the biological effect 


Relation to Chaos Theory 


Most of this can be much more precisely stated in tems of chaos theory, but that is beyond the 
‘Scope of this paper. However, for an indication, see Figure 17, which is a standard portrayal of 
the chaos inherent in the logistic equation. We can readily understand the minimum and 
‘maximum biological tigger thresholds fom this figure. As can be seen, as the R value increases 
toward 1, there is no discernible pattern or “image” (signal). Тїш is there is insufficient 
resolution to detect the true signal order. At a threshold just past R1, resolution rapidly 
improves so that a true, discernible analog pattern or signal (line) exists. Just before reaching 
RS the “fuzziness” spurts up again, until bifurcation occurs. Now there аге two values, or ao 
discernible analog signals. опе of them nearly the mirror image of the other. AL about R3. 5. 
fuzziness starts to increase again, this time due to another bifurcation. Thereafter bifurcation 
Increases зо dramatically that, between about 35 to 4, rapid loss of any recognizable analog 
pattern or signal occurs. From Re on, the system is totally chaotc. and absolutely no 
cognizable "image (signal) occurs. 
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Figure 17. Chaos: The collected emergence of large-scale order from disorder. The apparent 
‘disorder actually contain hidden order, 


The human biological EM system works this way. As can be seen, for activation/kindling there is a 

‘window with minimum and maximum values. Only in this window is there a discernible image 
(signal. "Normal detectors tend to determine only the analog (envelope) value, not the 
individual structure showing the window where the coherent signal is reasonably resolved. 


Experimentally, the situation is further compounded by the fact that the instrument itself abo 
exhibits chaos effects such as the window of the logistics equation. 


More On Internalized Energy 


Again, it should be strongly accented that the pue “living EM energy" of biological systems is 
internalized. infolded EM energy. И is the infolded and hidden EM energy of the organized 
bidirectional EM wave systems inside the Whittaker potential. 1t is phoron-structured gavin 
energy. This is not the exteralized EM energy ofthe EM wave envelope, with which Western 
science is presently so preoccupied. This energy does not appear in the electrical engineering or 

electrical physics textbooks. Nonetheless. our health and our very lives depend upon it 


Plants, animals, the earth, the oceans, the rivers, the atmosphere, and the clean environment are 
continually activated and filed with this intemalied, infolded ЕМ energy. In its radiation, the 
Sun pours fomh enormous amounts of И (Figure 18), which we never measure with our 
instruments. The earth, sun. and moon particularly — and the other planets to a lesser extent < 
Form a giant, Whitaker-communicating system that provides the very lifestream that sustains us 
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Mechanisms For Evolution. Gaia. and Morphogenetic Field 


For all the creatures and species on earth, the Whitaker structured potential mechanism 
providestheprecisephysicalmechanismsforevolutionandfor Sheldrake smorphogenetiefild 
Every creature continually Contributes structures into the quantum potential for ts own species, 
and the quantum potential forevery species is partof the overall planetary quantum potential for 
alts ving things 


Each species has is own quantum potential, to which every action, movement, thought, or 

incident at. by. and to its members contributes а minute amount of substructuring. Thus very 

‘ery slowly the species blo-quantum-potential adapts fom the combined experiences of all is 
members. andthespeciesleams Suddenwholesalechanges,ofcourse.canextinguishaspecies 

before this mechanism has time to adapt. But if the species has tme, it will adapt to even harsh 

changes inflicted by its environment, and it will change and survive. The species io-quantun- 

potential provides the exact mechanism for the species 10 change, adapt, and evolve to survive the 
‘slowly changingadversitesofitseavizonment 


ї should specifically be noted that potentials organize into entire hierarchies of organization. 
‘Thats, a potential is normally a conglomerate composed of many smaller potentials. each of 
unique Whittaker structure. The stress of a potential is rather analogous tothe pressure ina 
mixtureof gases; the overall pressure of the gaseous mixture is composed ofpartial pressures of 
the various gaseous components. Each gaseous component has its own individual contribution to 


the overall pressure of the entire gaseous mix. 


as 


In the case ofthe potential, the overall Whitaker structure ofa particular potential is comprised 
ofthe overall Whitaker structures of its component potentials. 


“The point is, a quantum potential of one entity is composed ofthe partial quantum potentials of 
its component entities. 


Note that each living cell of a biological organism is itself a complete biological organism. Each j 
cell has its own individual bio-quantum-potential. Insofar as that cell is concerned, its "specie" 

bio-quantum potential (BQP) is the body bio-quantum-potential of the whole animal of which 

the celis apart. (Even organs ofan animal have their own biopotentials, as does every physical 

structure and division of everything in the universe. And everything intacommunicates anl 

intercommunicates via hidden EM energy.) 


Successively deeper Whittaker potentials are nested inside the bio-quantum-potential for he 
cell, опе for each next smaller level of interior structure. The end result i hat this cellular. 
hierarchical structure continues directly down into and onto the nucleus of cach atom composing 
that structure. This is the manner in which the life ofa living system is attached 10, and activates, 
Mepliysieal mater ofits bod. We have thus specified precisely what the living spirit ofa body is. 


Communication between all living levels continually occurs via the mechanisms contained in the 
two Whittaker papers (W-1903: infolding external EM at one level into internal EM at the new 
Tower level; and W-1904: outfolding EM at one internal level to the next outer extemalizad 
leve). Thus in а true sense, all Ше on the planet is completely intercommunicanive anl 
intracommunicative. Literally, theplanetis a living being, and a special kind of Gaia exists. 


Panicularly strong Whittaker-structuring communication occurs between an individual member 
ofa species and its species hio-quantum potential at fertilizationlconception and at death. Thus 
и cell division (formation of a new cell). mitogenetic radiation is more strongly emitted, showing 
"hat increased communication has occurred in a (relatively) impulsive manner. The recorded 
experience of the body is communicated to the new cell at this time. At the death of the cell 
again mitogenetie radiation is more strongly emitted, showing that again impushe 
communication has occurred. The recorded experience ofthe cell — particularly is most recent 
experiences — are impulsively transmitted at thls time, from the oufolding Whitaker structures 
ofits bio-poiential. 


Similarly, at the fertilization of an egg and the conception of an animal, biocommunication is 
impulsively exchanged between the newly conceived entity, the body of its mother, and the 
species bio-quantam-potentiat. At the death of the individual animal, a relatively impulsive 

‘communication again occurs between the cells of the dying body. the dying organism, and he 
animal's species bio-quantum- potential 


“Thus it cam be seen that the adaptation or evolution of а species is subject to both slow 
communication components and various impulsive communication components. The 
‘development of the bodily form of the members of a species this can undergo jumps from greater 
impulsive discharges” rather than just slow gradual change. That is, obviously a reptile species 
could not gradually develop a wing by small degrees. Instead, to develop a wing. the wing must 
appear at once. This can occur under heavy, sustained pressure on the species, stimulating ul 
bullding a specifie phase conjugate portion of the bio-quantum-potential (BQP) of the species 
Inthe ghost forms existing in the vacuum potential, the form for that wing definitely exists, at 
does the ghost form for anything clse that can be imagined, Intercommunication between the 
"atomic nuclei of the living organism and the vacuum potential continually and strongly occurs 
there is a violent fux exchange at all times between these nuclei and the vacuum. 


The external experiences being impulsively communicated back to the atomic nuclei from the 
species and its members thus continually diffuses on out into the surrounding vacuum potential. 
“The surrounding vacuum potentials Whitaker structuring is continually activated by the 
Whiwakerstructuing of the overall bio-potential of the individual animal. Thus we have 
qc the specific mechanism for, and theform of, the long-sought "aura" ofthe living animal or 
person. That auta is quite real, and it does exist Further. knowing what it is. we can mow develop 
"nsruments to detect and record it including systems to analyze йз contents. Let it be strongly 
pointed out here thar we are taking physics, no mysticism. 


On the other band, we are most certainly not talking the present rank scientific materialism. То 
State it in more theological terms, тал is truly made in the image ofhis creator. And he image of 
the creator is the quantum potential ofthe vacuum. Further, Man — as is every other living thing 
created by the Creator — is always and forever in direc but hidden communication with the 
image of his Creator. It is that image mechanism and its adaptive intervention that is the cause of 
all evolution. The Creator indeed made man — and everything else — out of the dust of the 
earth. And indeed he activated his creation with the "breath of lile” The newphysies does hot 
dispose of God; to the contrary, i marvelous and nondogmatically — and scientically — reveals 
his ubiquitous presence and his ubiquitous hidden intervention. 


ї so doing, the new physics also does away with the present scientific nonsense of dogmatic 
scientific materialism. We are not robots and machines; we are living souls. Our minds and our 
beings are not captured in the puny electrical discharges of our brains and nervous system, but in 
marvelous structures pervading the entire universe, everywhere, everywhen, in the internal 
‘Whitaker structure of every point in spacetime. Each has а spirit (that which motivates matter) 
and that spirit а form in the Whitaker structures of all the potentials of the universe. Further. 
the spirit i eternal, Destruction of the physical body does not alter the fact that the individual 
spiritual form and is every deed, thought, feeling, and experience exists for all eternity, in every 
part ofthe universe, directly in the form and image-potential of God. We indeed are eternal, and 
‘ur ue self is noamaterial and immortal. The shabby treatment of our present scientific 
Опһодоху in attempting to deny us our spiritual heritage is refuted, and this refutation is 
Scientifically testable. We challenge the present dogmatism to practice scientific method andput it 
Jo legitimate experimental est Spend some money and some time, and do it right The necessary 
instruments can be developed. The necessary tests can be performed. The necessary results can 
be shown. And, given those results, the present materialism must be cast aside as an infantile 
derangement. It is long past the time when science should put анау such juvenile things, and get 
fon with a more mature, adult world. 1ГИ does this, then science can contribute to the salvation of 
MAN. Ifi docs not do it it will continue to contribute to the destruction of Man. 


We show now the causative mechanism for adaptive evolution. 


In ihe gravitons composing the vacuum potential, one photonic clement is “time forward" and 
опе is merced, These are phase conjugates. Thus. any pattern consistently happening o 
the species diffuses into the vacuum potential, where its opposiive or "negate Feedback” 
‘component is automatically selected/ereated by phase conjugation, 


‘The bottom line is this: the external factors causing stress on а species automatically (but slowly) 
generate atime-reversed response in the activation of the vacuum potential. That is, he species 
лей хйшүе generates an activated phase conjugate response-charge, effectively charging up 

integrating) the very ghostformonformsinthe virtual state ofthe vacuum thar would fulfil that 
need. 


As is wellknown in physics, а virtual entity can become real and observable if energy is added to 
i Thus the species-need is steadily causing just such addition of energy” 1o the Virtual state 
‘host formthat answers that need. When sufficient energy has been udded (when it hs been 


sufciendy charged/activated) the ghost form stats emerging into the observable state, in the 
conceptions (via impulsive discharge) taking place in the species. Then species members start 
Being orn with that evolutionary change already uly established. 


“This is the specifie mechanism for evolution of the species. В explains not only slow adaptation, 
but also impulsive adaptation. It explains why evolutiom/adaptation occurs in jumps rather than 
in continuous changes And it also explains why, in desperate circumstances when sufficient time 
Sls available, rather drastie jumps can occur. 


In addition to the 'exemalized energy balance" of nature, there is a heretofore unsuspected (by 
Western reductionists) нетш energy balance of nature. This internal energy balance is of vital 
importance when we consider how the planet is being polluted. ‘The most deadly pollution of this 
planet is the steady and increasing pollution of the internal "rivers of Ме” inside the biological 
Potentials of the planet and all its living systems. That is, we are steadily polluting the very 
Intercommunication and intrscommunication fields that sustain Ше as we know it. In short, we 
are slowly killing the living mechanism in and on this biosphere. We are slowly sickening unto 
death, and по one even knows it 


Environmental and ecological issues cannot be adequately discussed and completely dealt with 
until our science develops a sufficient knowledge of internalized EM energy, its exchanges within 
the environment. and the overall internalized energy balance of nature and of our biosphere 


The importance of electronic smog — of the vast and increasing multitude of individual signals 
that now fil our environment — cannot be overemphasized, nor сал it future impact. This smog 
is slowly producing an artificial quantum potential on earth; one that has а most deadly and lethal 
"jamming noise” structure, and steadily contaminating the natural quantum potentials and bio- 
quantum potentials that are our heritage. This pollution even includes the internal pollution of 
the t-system: the coupled Sun, Earth, and Moon. We are slowly poisoning the life mechanisms 
in this entire region of the solar system, As we chargeup the Earth's potential, that charge is 
diffused to both Sun and Moon through the hidden internal communicative bidirectional EM 
Whittaker structures. We are not only slowly extinguishing ourselves, but also the Trad system. 


In biological systems the presence and effects of the increasing jamming of our living energy 
flows will be evidenced by anomalous effectis, often by very slow effects for which we do not 
recognize a causal connection. Long-range detrimental effects from this smog are occurring now; 
such as extremely slow jamming of our immune systems, leading to à rise in arthritic diseases, 
immuno-suppressise opportunistic infections, etc. Also, such diseases as influenzas will slowly 
seem to become harsher and harsher. Indeed, new strains will appear. and they will be much 
harsher and more resistant to medical treatment. Continually stimulated, the immune system 
slowly begins to improperly react in and upon ihe body. and so the auto-immune reactions 
increase slowly. year by year. Leukemia — cancer (control disorder) of the blood — is 
increasing, as are other cancers. The sperm count of young American males has already 
decreased by up to 50 percent. 


The real problem behind the puzzling and anomalous effects of video screen emissions that 
computer operators are exposed to is the fact that each electron striking the sereen comes to an. 
extremely abrupt halt creating а very sharp individual EM potential gradient signal change, wit 
‘ery high frequency components. Added to the other frequency components in the tube — such 
as due to scanning of the beam, internal circuit operations, magnetic focusing. ete. — this means 
that the electrostatic potential emamuüng from the face of the tube is filled with a conditioned 


Teleportation of a composite system 


----Result 
ET Fidelity with 
State Fidelity | noise reduction Fidelity: 
+ + 2 
HV 0.86+0.03 | 0.97±0.03 Bute state F =| Wla 


HV-VH 0.60+0.03 0.71+0.03 


(H+V)(H-iV) | 0.75+0.02 | 0.83+0.02 Mixed state Е = Tr(ply) (v p 
ini 
Average | 0.74+0.03 | 0.84±0.03 


Well beyond the Teleported State of HV-VH is Still Entangled! 
clone limit 0.40 Tr(pW)= Tmt HET) (HH *pwoyvv epe] 
[A. Hayashi etal., Phys. Rev. A. 72, 032325 (2005)] +|--)(--|-|RL)(RL|-|LR)(LR))] 
=-0.23+0.04 <0 


ІМ. Barbieri, et al. Phys. Rev. Lett. 91, 227901 (2003).] 


Whitaker structure from all the electronic hash inside the computer, tube, and screen. This 
structure has а very harsh micro-mierostructure of hidden sharp signals from the rather 
Instantaneous stoppages of electrons on the screen. This is а "Whitaker hash”, and its effects 
continually diffuse ino the vision center, brain, and nervous system ofthe operator. The light 
fra the tube is conditioned with this Whittaker structure, and when absorbed by the retinas of 
the eyes it imparts and diffuses that hidden structure directly onto the nervous system and the 
Surface ofthe brain. By diffusive activation (charging). this gradually spreads into the other pars 
Of the body, particularly in and through the master cellular control system, and partially charges 
their potentials with the hash. After hours of exposure. kindling of the Whitaker structure in 
"be physical system is sufficient to be expressed as physical changes such as headaches, vision 
effets, dizziness, etc. Very subtle blood tests should also reveal blood changes, particularly 
"Spica of weak auto-immune reactions, or typical of weak stimulation of the immune system 
‘The more subtle parts of the master contol system are affected as well. With repeated and daily 
exposures, the “hash activation” partial charge is sustained in the body, continually interfering 
With precise control mechanisms. Thus an increased incidence of fetus defects, responsive 
abortions by the body. and birth defects in infants of exposed pregnant women has a causative 
tasis, 


In a radar system, there is "splatter" and noise fom all the various circuits, the transmitter, and 
reflections in the area. Harmonics, reflections from surrounding plates, panels and objects, and 
the continual interference of al these signals. form a Whittaker potential with a sharpened and 
dynamic "as fort internal structure.. This hash continually fuss into radar operators and 
maintenance personnel exposed to it. Diffusion of the jamming "hash leads to slow, harmful 
"айак їп the master cellular control systems of the exposed personnel. Defective sperm cells 
ейгш! A higher incidence ofeancer and leukemia results in operators extensively exposed to 
Suc "non-ionizing radiation intheireveryduy duties. 


Powerlines act as antennas, continually picking up and re-radiating all the electronic signals that 
impinge upon it, no matter how weak. Myriads of television, radio, power machinery. and other 
electricallelectronic signals are involved. Further, the power flowing through the line caries all 
the electronicsmog fom any place along it to all the others (time-reversed components of the 
infolded Whitaker structure considered) So И is а vast gatherer of electronic smog, which is 
infolded inside Ив potential and re-radiated everywhere along is length. With the enis crossing 
of numerous new lines every year, and the drastic increase in communications signals, electronics 
Signals, and electrical signals, we are slowly poisoning our entire Mospheric living internal river of 
lite. We are steadily contaminating andpoisoning the entire planetarypotentiat, and each and every 
yearwearedramaticallyinereasingihisdeadtyeffeet 


In the modem home and office, we are particularly blessed" with these interactions. Numerous 
electrical and electronic gadgets whir and operate and create EM fields and weak EM radiation 
Signals. The electrical powerline brings 10 our home all the internal patterns that have been 
impressedtrom afar: literally it brings us weak electronic hash fom the entire carth. The light 
from our electric lights and lamps carries this hash directly into our retinas, brains, and nervous 
systems. The Whittaker structures are modulated into the sound from our radios and stereos, 
entering our ears and auditory systems, on into our nervous systems and brains, Watching 
television, the light fom the tube contains all this hash and ako the internal hash of ils own 
Circuits tbe, and its sereen hash. Continual weak EM hash continually impinges оп our skin by 
radiation from light sockets, appliances, and fixtures. Не sleep under an electric blanket, we 
sleep directly in an alternating magnetic field that penetrates even down o the nuclei of the 
stoms. of our body, directly inputting the hash into our body's biopotentials. Even when turned 
ой, the fixtures and appliances in our home continue to emit Whittaker standing potential waves, 
exposing usto wcakbutcontinual hash. Thus the sameecllular changes ete. thatoccurinvideo 
sereen operators and radar operators begin to gradually occur im our bodies, fom the EM. 
pollution of our environment. Usually. however, we get a smaller "dosage rate” than the sereen 


‘operator ог radar operator, and so the changes occur more gradually. Our unhealthy EM hash 
environment is already inducing leukemia and cancer, and immune system defects and diseases, 
gradually over a period of years. 


"Hot spots” will obviously occur, where the dosage rate is increased because of particular 
reflections, reinforcements, interferences, etc. Such cancer and leukemia hotspots do indeed 
‘exist without any presently known explanation. 


In the "normal" weak EM noise envionment that used to exist on earth, the minimum threshold 
effect provided security against the normal weaker background, The maximum threshold eflect 
provided security against sudden larger "EM jamming” occurrences. In today's EM noise 
Environment. both of these protection thresholds аге becoming inadequate. 


How the Drug Culture Was Really Created 


Much of our present younger generation is electronically “plugged in.” to put it mildly. Heavy 
rock concerts at great volume blast into their listening audiences not only the rock music but aso 
the EM hash from ай the effects previously listed. They also blast a certain type of philosophy. of 
frenzied sex, violence, contempt for society, and rebelliousness. The guitar has been lowered 
ошо the players body so that its neck becomes а giant phallus. Frenzied movements of the 
player demonstrate very full preoccupation with sexual sümulation and orgasm. The impact of 

‘hese giant emotional mass experiences of the audiences is reminiscent of Ihe huge Nazi rallies 
that Hier used to so effectively condition a generation of Germans, and use them, once 
Conditioned. 10 launch an attack on the civilized world that resulted in the deaths of over 
100000000 people. Certainly orthodox psychologists and psychiatrists have already addressed 
the parallel of the rock concert o the orthodox understanding of mass conditioning. We wil 

shortly address an unorthodox element of which the present scientists are unaware. 


In addition to their mesmerized attendance of rock concerts, often youths continue their hemy 
listening schedule at high volume from their own stereos and transistor radios, often wih 
earphones which can sustain the loud volume in their cars. In their automobiles. the youth oil 
today has installed huge speaker with powerful 


Exposure to the synthesis philosophy expounded by modern rock music and rock musicians, 


But there is another, highly effective, subliminal conditioning effect that goes completely 
unrecognized. The information content of the rock musie (and. as anyone knows who translated 
it, much of И has "message of violence and contempt for the female and for society) is also 
modulated into the intemal Whittaker structures of the hash, This "wired-in generation” thus i 
continually conditioning sey а new and unique process. J is directly conditioning the memory 
personaly, and deep unconscious mind by charging and activating he bopotential on the atomie 
tute directly 


“There already exist forces hostile to the structure of Western society that secretly know the 
semblance of this, and know that the present electronic conditioning of the youth of our society 
‘San undermine all йз values. There is thus а hidden threat to our youth and to our society. Both 
are already being manipulated, and almost ao one in orthodoxy seems to suspect it Certainly the 
mass news media do not take up the cudgel: they are far too busy making money from the very 
advenisements that continue to plant the seeds for continually conditioning the children for each 
Forthcoming new generation. 


We have a drug problem, and we shall continue to have one, no matter what “swat teams” and 
"speci operations forces” we muster against the drug barons. Much ofthe youth ofthe present 
generation has a diferent culture, and a different cubural background, and a different апше 
Toward drugs, sex, and violence than anything he older generations bows or сап relate to. Rape 
violence in our cites, contempt for society expressed as vicious attacks on old people and 
helpless persons, increased child molestation, and expression of sex-in-volence such as "wing 
are the end results of this continual conditioning. We are speaking of a matter of degree; as the 
degree of heavy intemalzed conditioning increases, the degree of criminal expression of this 
inser content increases. Just as the great psychologist Jung observed in his patients the 
increasing dark content of the unconscious mind being conditioned into Germans by Nazism, and 
predicted a direct and violent overt expresion of it (in the Second World War), зо one sees today 
Am increasingly violent and crime-ridden future for the cities of America, from the steady 
manipulative internalized EM conditioning of our youth. 


Ви, the reader may ask, is ай this really true? Can one explain how and why we acquired the 
drug problem in the frst place? The answer to both questions is yes. 


“Thereal cause of the present drug problem in America is never mentioned or addressed. I is not 
present in the learned but biased studies of our great think tanks. It is not known or realized by 
‘ur drug enforcement officials. Neither the Congress nor the Executive Branch is prepared io 
‘eal with it. (In Tact, because of the financial implications, they would most probably hamstring 
amy effort at exposing it and dealing with it directly, just as they hamstring efons to declare 
alcohol and tobacco addictive drugs) 


The real genesis of the drugproblem in America is the pain relever and pill advertisements on 
television particularly, and 1o some exten, those оп radio and in motion pictures, 


‘Think of i this way: In the 1950s and 605 America became "clevisionzed" Most households — 
езеп those of the poor — obtained television sets. The reason was for entertainment, and the 
intended enrichment of our lives. Ta fac we got that aspect of television, and we also got 
something far more pervasive and far deadly. We had taken a viper to our bosom, so to speak. 


Amcricanswere enraptured with television, to put it mildly. The television set became the center 
of entertinmentand the center of attention in massive numbers of households. Millions of litle 
babies, with their litle formative minds absolutely pliant and absorptive, watched thousands of 
hours of television — including thousands of hours of television pill commercials and pain 
reliever commercials. Always depicted were situations where life's problems have a chemical 
Solution Has mama had a tying day. dropped the iron, and dropped and broken the dish of 

food? Pop а pill, а soother of the nerves. Got a headache from tension or sinus? Pop a pain 
reliever Pop ail, babs! Life's problems are solved witha chemical solui? That was the 
unceasing message that was pounded into all those litle absorbing, non-censring, non- 
evaluating minds: Already in a passive state and highly suggestible, these isle minds absorbed the 
message nto their deepest unconscious, repeatedly. continually. аз the norm for society and the 


red, ideal behavior. 


The pil merchants. in their ubiquitous greed, really did a number on our children. They 
conditioned an entire generation — and continue to condition each new one — that chemicals 
are the solutions ole sproblens. 


Its bad enough conditioning if one just considers the classical conditioning mechanism in the 
passive state, a la Hitler. But when one also considers the internalized conditioning ofthe 
{nfolded Whitaker structuring, these kids got the whole enchilada, 


And this was further supported by the children observing adults — often their own parents — 
‘with a dependency on pain relievers. alcohol, nicotine, and aspirin and pain relievers. The 
medical profession has long since been powerfully conditioned and subverted by the large drug 
companies that allopathic medicine, with an occasional surgery, is the primary constitution of the 
practice of medicine. Anything electrical, of course, is automatically labeled а fraud, and persons 
tempting to investigate the possibility of electromagnetic healing are severely chastised, just as 
are naturopaths, chiropractors, holistic practitioners, ete. Indeed, the EKG and the EEG were 
once labeled as ira, and their pracicioners as charlatans. So also was physical therapy, and 15 
practicioners were hounded and prosecuted. Allopathic medicine is a monopoly and an 
Oligarchy: t has subverted the state and uses the power of the state to enforce its own dogma. 


The big drug companies love it. Tons of money are made, milking the public as а milk cow. 
selling them luratvely priced drugs by the taiload. The doctors get rich. The drug companies 
get ich. The cow gets milked. The lawyers get rich by sueing the doctors to “share the 
proceeds.” Best of all possible werk. The drug commercials contain to blast their way fm 
Television into the young, pliant. passive minds of infants, with thousands and thousands of hours 
ofthe message that chemicals are the solution o life sproblems. They are good. They healpeope. 
Sociery approves. Seeyourfriendty drug merchant. 


Now of course there is a place for allopathic medicine. Properly used, some drugs can be 
beneficial. None of them сап do a thing for healing the body; at best, they can suppress the 
symptoms of a disease and allow the body time to muster its own recuperative and healing faces 
The blunt truth is that the natural mechanisms of the body are what heals it, not the drugs. The 
drugs, however, may be judiciously used to assist in this process. In this paper, in catigating the 
"drug advertisements, we are speaking of ihe degree of near total reliance on using drugs that is 
“advocated.” Commercial drug advertisements constitute а giant, infectious disease and thy 
Should be ruthlessly eliminated ftom our television and radio commercials, Otherwise, thee 
harlots will continue to seduce each succeeding generation, and We will continue to havea pint 
and increasing drug problem because the demand will continue. 


The answer isnt spending more money and milking the taxpayer. The answer is to root out the 
source of the infection. And the answer is also to control the infectious agent so it does not rear 
‘up and strike again. 


The formative minds of our infants should not be allowed to be playgrounds for the dug 
merchant to romp im and sew their deadly infection. We deserve better than that. Ош 
{government watchdogs ought to get off their posteriors and pass legislation that outlaws all such 
incessant propagandizing of our babies, children, and adolescents. It is a crime against society to 
deliberately engender the need for drugs in ош children. just ав surely as iis a crime for someone 
то sell hem illegal drugs. Eerily, our warped society declares war оп he illegal drug producers 
‘while ignoring the very agent that created the problem in the fist place, and continues to cate 


Just as industry once practiced child labor and horrible exploitation of the nation's children, the 
present "legitimate" drug companies, doctors, and television and advertising industries arc ako 
Exploiting our children and corrupting their minds. Is financial gain worth that much? Are we so 
mad that we cannot sce what we are ding to our children? What we have already done to muny 
of our children, now the young adults of America? Is there anyplace in America where the 
Insidious damage has not been done? Is there anyplace in American where the need fr et 
drugs has aot already been created, and is continuing 10 be created? 


In God's name, wake up, Americans. How long will we allow these men in dark blue suits and 
with corporate mentalities to exploit and тийис our children? And for dark, foreign forces to 


deliberately augment and manipulate our children with suggestion and conditioning that 
Simulate that mechanism? 


One wonders. And ponders. And takes up one's pen and writes. Does anyone heed the 
message? 


To stop this thing is simple, but it will require a very long time. We have to get the pill 
advertisements completely off television and radio. We must, whether we like it or not, censor 
{he content of the deliberate, mass conditioning of the minds of our youth with hate, bigotry: 
abnormal sex, and violence. As a man thinketh in his heart, so is he. Condition the heart (the 
unconscious mind), and you form the person. Must we allow our children to be deliberately 
manipulated and conditioned by hostile and detrimental forces? Let's at least get the drugs, hate, 
"igo, and violence ош ofthere. Let's attack the drug problem at the heart, where the need for 
it is being created. Let's crush that serpent and destroy it, and prevent it from biting and 
infecting our babies, children, and adolescents. 


Ubiquity of Internal EM Energy 


Aswe stated, internal EM energy is ubiquitous. It is everywhere, all-pervasive. 


"Theinclsion of internal exchanges, of course, is completely anti-reductionist. Now you are not 
just what you are, but also what everything and everyone else is as well. Ironically, present 
Westem biology scems bent upon the road back to hard reductionism. This can only reinforce 
andsustain our presently primitive and inadequate “eut ‘em, drug ‘em, and burn em" medical 

s well as our inadequate knowledge and consideration of the internalized energy of 
living systems and or our irreplaceable biosphere. 


We also point out just how fundamental the Whittaker-based methodology ig, In a very nice 
summary paper deling with the remarkable capabilities of recursive methods. Soviet physicist 
УК Tanatovich points ош that recursive relations are involved in a wide variety of fundamental 
physical peoblems, including molecular gas diffusion. scattering of a quantum mechanical partiele 
from potentials, ete. There is also direct involvement with the Schroedinger equation itl 
Indeed, one of the striking features pointed out by lgnatovich is what can only be called а 
‘Whitaker structure (ot superimposed bidirectional plane waves going in opposite directions) 
comprising the potential wilized in the Schroedinger equation. Interestingly, in the infinitesmal 
Sopswhere the potential is zero (mathematically. such gaps could essentially be inserted at wil) 
{he wavefunction iself is comprised of this bidirectional Whitaker structure, amd the only 
difference between two wavefunctions in two gaps is a phase factor that is calculable.” 


In short, deterministic Whitaker-infolding of bidirectional EM plane waves is the key to direct 
engineering of the Schroedinger equation itself — hence of all physical change. From the very 
beginning, living biological systems have utilized Whittaker structuring in their deepest biological 
contol systems. This has allowed them to utilize very minute voltages and currents, yet precisely 
‘communicate these incredibly weak signals through a very “noisy” ordinary EM environment 
inside the body 


The emergent picture is this: (1) the normal extemalized EM force fields represent dynamic. 
extemalized bleed-ins and Меса оа (by acceleration of charged particles) of the extemal 
amplitudes of scalar potetials,withow affecting the fundamental infolded substructure of the 


potentials. Such force fields represent primarily theextemaliced EM dynamics of the potentials, 
the part where gravitational potential turns itself ino electromagnetic fore. (2) Whitaker 
infolding of such EM forces in bidirectional EM wave pais inside the scalar potentials allows 
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calm, smooth, deterministic communication between all the parts of the biological organism. 
normally without undue disturbance fom the exteralized maelstrom of "Arst order" physical 
тешу (single photon interactions with matte.” These hidden Whittaker structures represent the 
imemalized ЕМ dynamics of the potentials and their inercommunication and 


A Very Different Physical Reality 


While beyond the scope of this paper, we point out im passing that consideration of the 
internalized EM energy of biological systems (and of the univers) gives а quite different kind of 
physical reality picture” than the normal first-order real Biological functioning in this 
different reality realm therefore exhibits quite different characteristics from the normal 
‘exteraliced aspects of biological actions. 


Direct mechanisms for mind, thought, emotion, memory, hidden inter. and intracellular 
communication, ete. result fom the new approach. In addition, mechanisms for previously rather 
mysterious parapsychological phenomena — such as psychokinesis. precognition, sad 
postcognition — also result. Further. it is bow clear why heretofore such phenomena have been 
demonstrable only statistically and even then only minimally. The rue deterministic EM signals 
involved were very, very weak infolded Whittaker structures inside scalar EM potentials. Sime 
ош present instruments have all measured the much more powerful euernalzed EM energy, we 
"have only been able to statistically discriminate (and very weakly at that!) the emergent order in 
rather large-scale integrated chaos effects. Thus Yor the most vital living functions of the 
organism, we could only show weakly ordered and statistically significant small deviations fum 
randomness. We stress that all these "intemalized realty” subject areas, regardless of how 
mysterious they have previously seemed, are now open to direct investigation and even direct 
engineering. We further stress that spacetime. quantum change, the Schtoedinger equation, 
parapsychological phenomena, and physical and mental reality ше all now unified and accessible 
{o scene investigation and direct engineering. 


Solving the Quartz vs. Glass Transmission Problem 


In passing, we point out a solution to one ofthe problems that have puzzled Western analysts for 
over two decades. In the Kaznacheyev cylopathogenic experiments (as shown diagrammatically 
in Figure 19), disease and/or death is induced into one cell culture by optical EM radiation 
emanating from an adjacent but environmentally shielded contaminated culture. Similar disease 
Induction experiments have been successfully performed in West Germany, Australia, and at 
least by one U.S. researcher." Kazmacheyevs results were obtained by weak optical radiation 
through a thin quartz window, but not through a thin window of ordinary glass. He reported the 
discovery of weak mitogenetic photons in the near-ultraviolet (near-UV) which purportedly 
induced the effect 


In West Germany, Univesity of Marburg researchers duplicated the experiment, ostensibly 
discovering weak mitogenetic photons in the IR frequency region, which purportedly induced the 
E 


However, it is not nearly so simple as measuring single-frequency photons. We are dealing with 
internalized energy, and hence with the infolded coupled: phowon graviton structure of Whitaker. 
potentials. This Bidden infolded structure is the information content” of the radiation emanating 
from the diseased cll culture — gravitonconainingcontaiing hidden EM photon information 


that can induce the sume disease ог physical conditions in the targeted cells if delivered to them 
intact. Further the bidirectional EM wave structure of the Whitaker potential consists of pairs 
of contrazaveling EM waves multiplied together, hence modulating cach other and locking 
together. To form gravitons, multiple photons are locked together in n-tples (both in number. 
and in harmonic frequencies) by this process. All gravitons containing information must have 
harmonie substructures, else modulation of monochromatic photons did not occur to produce them 


Figure 19. The Kaznacheyev apparatus for cytopathogenic experiments. Many thousands of 
‘experiments were conducted by mo military institutes. 


Another way of saying the same thing is that gravitons represent a special. linked. photon, 
averaged lanice in the vacuum Пих. Horizontally (spatial) the photons are linked into gravitons 
by bidirectional EM waves: vertically (ume-wise) the photons are linked in frequency by 
pone and subharmonic oscillation. Figure 20 shows the general scheme of this Whitaker 


The reader should be at pains to understand, however, that the lattice structure shown in Figure 

20 is not Пха but consists of averaged equilibria in the fiercely boiling vacuum virtual particle 

Mux. Thefiercevacuum flux actualy consists of the continuous dynamic interference of myriads 

fof just such Whittaker structures created in the macroworld. Each part of the macroword, ов 

the other hand, is just an equilibrium condition in that overall fax Cauldron. As can be seen. 
according tothis model, physical reality is a hologram, andin an cerie fashion Mach's principle 
igorouslyapplies. 


‘The point is both modulation (infolding) and subsequent demodulation (outfolding) of the 
intemalized EM energy are operations that only occur in nonlinear materials, A nonlinear 
materlal isonewhich.inreactionto anintrodueedmonochromatic wave, produces harmonics in 
addition to the fundamental frequency. Being entirely а nonlinear-based «fect and mechanism, 
‘he evtopatbogenic(Kaznacheyev) effect requires harmonics if it is to be transmitted and 
exhibited, T is not the singular EM force fields which сапу the information for the 
'eyiopathogenie elects the multiple interalizedEM-wavesinthesubstructuresof Whittaker 
potentials, thatcary i A harmonie series ofbidireetional waves mustcarryin. Henceto induce 
{he disease in the second sample, one harmonic interval is the smallest bandwidth that must be 


infokded in the diseased cells, transmitted intact through the window to the targeted cell culture, 
and absorbed and deposited therein. Further, Between-harmonics signals arc jamming noc 
insofar as the harmonic Whittaker structures of a particular ранета are concerned. This explains 
why Constable and баты were able to occasionally take paranormal photographs through fler 
Bass that was transparent to IR and UV, but opaque to the visible spectrum in between, UV is a 

irst harmonic ofIR. The filter glass passed one harmonic interval, and blocked out the outside 
and inside "jamming" signals. 


LI 


Figure 20. The Whittaker structured graviton lattice of vacuum/spacetime. Breaking the time 
syne of the photon structures accounts for the "collapse of the wave function” and leads to 
Photon interaction. In uncurved spin-2-graviton spactime, one photon is measured, and the 
antiphoton produces Newton's Вака ам reaction force, usually just recoil in the measurement 
instrument, which is ignored. 


Quartz pases both IR and UV, in addition to the visible spectrum. Kaznacheyev's experiments 
were performed in the dark, and so the jamming noise of the visible spectrum was absent 
Therefore the thin quart window passed one optical harmonic, because the UV is twice the 
frequency of the IR. 


“That is, the thin quartz window was able to pas gravitons — coupled photon/antiphotan pairs ~ 
rather thn just individual photons. The gravitons had been emitted from diseased cells, and the 
exact Whittaker structure for the disease was contained in the gravitons. In these gravitons, their 
internal photons retained their spatial and harmonic coherence amd correspondence, which 
retained the disease pattern. When the diseasestructured (eytopathogenic) gravitons were 
deposited in healthy cells shielded from the visible "Jamming" spectrum, the biopotential of the 
healthy сей structure gradually changed up and became activated wih the Whittakerstructured 
discas pattern. Thus the specifie disease was gradually kindled in the targeted healthy col 


опий window glass, on the other hand, does not pass а full harmonic interval. That is, it busted 
up the gravitons, separating them into weak photon emissions that did not retain their previous 
spatial and harmonic coherence in a structured-graviton spacetime lattice. Тїш of course 
destroyed the photon-to-photon coherence and the infolded "information of the field that 
Saricd the specifie disease structure. Therefore when the two cll cultures are separated by thin 
‘window glass, the graviton patterns broken up and the disease is not kindled in the targeted cell 
Culture by mitogenetic photons passing through the windowglass 


Hence the disease can be transmitted through the quartz, but not through the thin windowglass. 
‘With a quartz window, the disease is transferred electopravitatinally by the structured charge of 
the arriving intact gravitons. With a windowglass window. the gravitons are busted up and the 
disease pattern lost in the window, leaving isolated photons to arrive in the targeted cll culture 
andbe deposited. Since the disease information has now been lost, the targeted cell culture does 
not contract the disease 


Actually, the effect induced by infolded harmonic radiation in the optical range can also be 
achieved im the appropriate microwave range, so long as properly structured, coupled. 
hotonaniphoron gravitons — including the necessary harmonies — are maintained. The major 
mechanism for this "translation to different frequency bands” is already well-known in the theory 
f forced oscillations, bu it шение in normal engineering. The translation mechanism s 
suPhamonic oscillation. 


In subharmonic oscillation, a frequency that is a subharmonic of some higher (even much higher) 
resonant frequency can trigger the lipherirquency oscillation. Subharmonic oscillation is 
particularly applicable to living systems, because (1) their physical structures are highly nonlinear. 
Ba great number of biological oscillators are nonlinear, (3) in general, nonlinear oscillators may 
wary both their frequency and their amplitude, particularly as а transient effect, (4) nonlinear 
selle: arc characterized by an initial transient period followed by the attainment of a stable 
period. (5)subharmonicffequenciesinhighly nonlinear materials wilrichly generate harmonics, 
so that the particular required harmonic of interest will very probably be produced, (6) the initial 
transient period of the nonlinear oscillator often act as a sort of harmonie frequency sweep 10 
Simulate many harmonies, including the one of interest. and (7) the transient stimulus of the 
desired harmonic overcomes “static or initial” damping so that only the much-lower "dynamic 
‘damping is produced, 


Subharmonic oscillation is very important in Whinaker-structuring. A Whitaker-structared 
potensial is already harmonically «тей — essentially from near O Н: to near infinity fas was 
pointed ош by Lisitsyn in а disguised manner). The Whitaker structuring is a spatial and harmonie 
Structuring of а partial potential component of he total spacetime potential. Subhamonic 
‘esonanceplays a major role în this structured lice far more than we have previously suspected 
{nour study of subharmonic resonance in nonlinear gadget. 


“The implication of high biological nonlinearity and subharmonic oscillation is that Kaznacheyew 
‘Mlopathogenicoptically-induced ffectscunreadlybetranlatedtocytopathogenicmicrowave 
induced effects becausetheyalreadyare!. Anoptical Devyatkovinformationsubstructurecan 

also be translated to a microwave Devyatkov information substructure. Further, if the optical 
Kaznacheyev cellular disease inducing signalsetscapturedfromadiseasedcelleultureare phase- 

conjugated. this yields а specific curative signal complex for thar specific disease. This optical 
curative signalstructure canthenbe subharmonically translatedand Whittaker infoldedtoyield 

a curative microwave Devyatkov information signal. This is the base mechanism for direct 

engineering of EM healing apparatuses, such as Were successfully developed by Antoine Priore 


and propery tested by eminent French дез working with Bim. in he 1905 and 
1970s 


"The near total EM cures for cancer, leukemia, AIDS, and hosts of other debilitating diseases too 
numerous to mention can be developed in rather straightforward fashion, given the funding, 
Scientific team, and facilities to accomplish the tsk, 


Detection is Actually Binary 


But how can ай ofthis have escaped our finest researchers and theorists fr so long? We present 
a brief presentation of why this hes eluded the attention of our scientists 


First, though not too well-known, all detection is actually binary, although in almost every single 
detector only one part of the detected two components is utilized for the "measurement ^ The 
‘ther рап ofthe Binary detection occurs in the atomic nucleus, and is ignored or discarded їп 
almost ай "measurements" we presently perform, and in almost all the instruments we build and 


Note that each element of the EM structure of the Whittaker potential is binary: there are wo 
bidirectional waves in each ome. In the linear situation, our normal instruments demodulate а 
photon and an antiphoton from each binary graviton structure of this binary channel. In hs 
Dutput, the instrument separately utilizes the externalized (clecror- moving) wave or photon as 
"he “detected signa" while wilizing the other demodulated antiphoton or antivave Io produce 
the “recoil of the atomie nucle” of the instrument itself — in other words, o produce Newton's 
"bird law reaction force! Indeed, the universality of Newton's third aw is prima facie evidence of 
the existence of the coupled photot/niphoton graviton prior to demodulation and measurement 
ofphoton interaction deci. Classical electromagnetics has always been a derivative ofthe real 
icd field “electromagnetics” that actually exists in nature. and we have always been misled by 
the very EM instruments we are so proud of! 


In а nonlinear situation, on the other hand, we are inevitably dealing with a harmonic situation 
Any photon incident inio a highly nonlinear material will generate harmonic photons, cach of 
"which will generate further harmonics, etc. Further, the nonlinearity generates time-reversal 
{phase conjugation), so that time eversd replicas of these harmonic spectra аге also generated 
But nonlinear materials arc also modulators and demodulators. Hence the nonlinear material is 
continually infolding and outfolding the Whittaker structure harmonics, In our normal detectors 
and detector theory. we discard the entire infalding aspect of the situation, and usually much of 
the rich harmonic spectra as well. We certainly fal to recognize the continual cretion and 
annihilation of dynamic photon-sirucured gravitons. For those, we simply treat the gross 
captured EM energy aspect, in that it determines the overall envelope magnitude of the scalar 
Potential 


The point is, in a nonlinear optical graviton situation which must involve infolded IR and UV 
photons, ourphoton detector Busts up gravitons, and it may measure either a UV photon or an 
ÍR photon. depending upon the mechanics of the situation: 1 will not normally "measure" or 
indicate both, since it discards and neglects one or the other as its own "instrument recoil.” And it 
wil tell us almost nothing of the very rich dynamic graviton structuring and exchanges that an 
occurring. Iwill give us no picture at all of the infolded Whitaker structure and the intemalized 
EM energy order 


We have always been applying nonunified EM technology to unified field theory problems anyway 
Hence for three decades Western "angl photon" scientists and engineers have remained 
completely puzzled and bald by (1) Kaznacheyev's “eraviton is а multi photoncunir and in 
заетите can be deterministic” work, (2) Devyalkov “the particular photon structure of the 
graviton isthe information content ofthe potentalfraviton field.” and (3) the microwave radiation 
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ofthe U.S. Embassy in Moscow. We also were puzzled by (4) the strange Petukov/Toth episode 
involving the Soviet clsificaion of a paper on bio-particle emissions and "itle pieces of the 
‘vacuum medium.” And of course we never understood Tesla when he adamantly insisted that the 
ЕМ waves in vacuum were not transverse but were longitudinaf waves, or EM "sound waves,” as 
he referred to them. And all our textbooks today utlize macroscopic E- and Hic in the 
‘vacuum — when no such thing exists now or ever existed, E- and H-waves are matter waves, 
usually ofthe conduction electron gas in our conductors. They ate nor what is coming in fom 
the vacuum and interacting vith that conducting electron gas in our detectors. However, since 
our instruments actually detect and measure the movement of the conduction electrons, then 
indeed we detect and measure E- and H-fields — inside our instruments, not nthe vacuum. Ist 
it a bizarre aberration of scientific thought — just as Tesla stated — that all our science and 
engineering continues to teach and accept such а fundamental mistake? 


Note that a gradient in the graviton field (in the scalar EM potential) must involve the 
translational exchange of photons between adjacent standing gravitons. When one understands 
the unified field approach, it is totally to be expected that the diseases induced in the Embassy 
personnel in Moscow would not occur where E> and Bis ("single photon-interdtion-with 
‘matter field stuf) were present, but only where these single-photon fields were not broken out 
Of the Whitaker potential ("stabilized muli photon-coupling feld suf) before reaching the 
targeted bodies. In other words, the diseases occurred where the potentials persisted. and where 
the force fields (the bleed offs of the potentials) were absent. Johns Hopkins researchers found 
this to be precisely the сазе, but did not realize and consider the EM potential aspects. Their 
“photon detectors” destroyed half of he actual structured graviton mechanism involved. Hence 
they erroneously concluded that it was not the microwave radiation that vas causing the 
anomalous diseases and health changes in Embassy personnel. 


‘They rightly concluded that it was not the monocular EM photon field component of the 
microwave radiation that was the inducing agent. However, they assumed that there was no 
ther component of the radiation that could have been involved: Le, they assumed that the force 
fields and the microwave radiation fields were one-and-the-tame, (oily. Had they known of 
Whittaker-structured potentials as the explanation of Kaznacheyev's cytopathogenic effect. they 
most certainly would have considered the persistent potentials. In that case, from the data and 
measurements they had, they would have concluded that it was the mutiocular EM photon- 
пт Whitaker potentials tha were the inducing agents 


‘The Problem is Our Rigid Mindset 


ble when hundreds of thousands of Western PhDs are graduated in electrical 
al егер, and hardy a single ome knows that what he was aught a5 
Mawes equations" were not Maxwells equations at all not a single onc of those 

Heavid/Gibbs спит ever appeared in a book or paper by James Clerk Maxwell ** And 
ilmast nobody checks! Almont no one goes buck to Maxwells quterion theory o see whether 
Gr mot Heaviside and Gibbs goth right in their vector interpretation. With the execption of Dr 
Henry Monte P1551 and a few notable other cenis almost по one in the Went seems tà 
hive previously noticed that Maxwells original quaternion theory was already the magie unified 
ell theory of G and ЕМ that everyone is supposedly seeking! And Ss already m an 
igen format. You can engineer оп the lab bench and works 


Ош real problem is our dogmatic scientific mindset, particularly with respect to electromagnetics. 
Inthe West we seem to think we already know everything. and that the Soviet scientists are just а 
bunch of ignorant peasants still uying to clean the mud ой their boots. 


‘Those same scientific “peasants”, however, have always been the leading nonlinear 
mathematicians and nonlinear scientists of the world — and they still are. We've really got a 
lesion or two to learn from them afterall. Let us hope we do so before itis oo late for our 
survival, 


The Soviet Electromagnetic BW Threat Is Real 


The Soviet threat in electromagnetic biological warfare is real. It has been developed over a 
period of at least 40 years, The trace is clear. Its also clear that biological warfare is now. and 
Ваз been for some time, a preferred option for the Soviet Union. It is rapidly becoming a 
preferred option for much ofthe Third World today. 


We have seen that the "new" electromagnetic biological warfare has already been used to attack 
and Kill Americans — even Americans of very high rank, such as several U.S. Ambassadors to the 
Soviet Union. However, note that this attack has also been sbowacng. The Soviets have taken 
fall advantage of the important American national characteristic of not reacting to a slowly 
Creeping threat 


Meanwhile Gorbachev, who is perhaps the greatest propagandist the world has ever seen. has 
made sweeping concessions and unheard-of changes. U 5. leaders, even of the Department of 
Defense and the President himself. have been taken in by the Great Charmer. The heavily 
iberalistie U.S. news media seems almost ecstatic in their perception that the end of the cold war 
is here. Indeed, during the month of November 1990, the Cold War was officially declared dead 


Glasnost is the new phrase that is being repeated by our news media, in a growing euphoria of 
peace in our tines Neville Chamberlain would be proud of his new pote gees. 


As far as Glasnost goes, we had better keep our powder dry and recall the following quote: 


War to the hilt between communism and capitalism is inevitable. 
Today, ofcourse, we are not strong enough to attack... To win we 
shall eed the element of surprise. The bourgeoise wil have to be 
put to sleep, so we shall begin by launching the most spectacular 
Peace movements on record. There will be clvtiying overtures 
nd unheard-of concessions. The capitalist countries, stupid and 
decadent, will rejoice to cooperate in their own destruction. They 
‘wll leap at another chance 10 be friends. As soon as their guard i 
down, we shall smash them with our clenched fst” 


NOTES AND REFERENCES 


‘The closest thing to gravitobilogy is the present photobiology, which deals with the 
biological effects of ordinary photons and electromagnetic waves. Photobiology (PB) is a 
small subset of gravitobiology (GB). GB alo includes the biological effects of hidden 
‘coupled-photons and hidden bidirectional EM waves inside scalar EM potentials — 
infolded inside spacetime iself. Since these hidden EM channels are иас by the 
living biological system in all its primary control systems — including for cellular control 
and mind control — then GB drastically extends PB. 


2 Gravitobiology, short forelectrogravitobiology is the as-yet-embryonic science that deals 
with biological effecsuses of the uniGed elecrogravitational Geld. It is understood that 
рт is accomplished ab the most 
fundamental level. that of the quantum particles of the fields. The graviton is considered 
to be composed of photons, but variable in size, dependent upon the number of photons 
comprising the graviton on the average. Thus the graviton is dynamic in structure and 
magnitude, contrary to present treatment in physics. To speak of a discrete graviton, then- 
having a stable average spin is to speak of a time-averaged entity thal is a stable 
equilibrium statestructure in the violent virtual particle Вох of vacuum. 


"This of course describes a dynamic holographic reality. 


4, Present quantum field theory utilizes the photon as the quantum particle of the 
electromagnetic Geld, and the graviton as the quantum particle of the gravitational Geld. 
Each quantum particle is treated as quantized im spin. so that its spin never varies. 
However, in gravitobiology (GB) the graviton (and indeed, the photon as well) is 
considered to be dynamically varying at each instant, at an incredible rate. When time- 
averaging yields discrete маме spin values, these are regarded as gravitons, Thus the 
individual, momentary graviton may have spin of wo, more than two, or les than two, in 
contradistinetion io present quantum Geld theory. Im gravitobiology the graviton. is 
tistcally disererized but not actually individually quantized. 


3. Gravitons are time-averaged envelopes, and can move at any velocity — similar to phase 
waves. What is moving in an clectogravitational wave is photon coupling and 
decoupling. 


The reader is cautioned, however, that in physics the graviton is still not а well-defined 
well-understood, and agreed-upon entity. Whether or not а graviton exhibits mass or i 
massless remains an open question. Linearity versus nonlinearity of the graviton is also 
yel to be totally resolved, The state of the subject in present physics is thus unclear. 
Indeed, it can be surmised that, if gravitons exhibit mass, then gravitons in deep space 
could possibly account for the cosmological “missing mass” needed to close the universe. 
AS an example, for a discussion tha favors graviton mas, see O. Costa de Beauregard. 
Masses: ог Massive Gravitation”, Foundations of Physics Letters, 301). 1990, р. 81-85. 
As an example to show how concepts such as “photon” and “graviton” have a very 
complicated background that affect whether or not unification of physics can be 
accomplished, see Horst-Heino von Borzeszkowski, "Remarks on the Physical Reality of 
Graviton,” Foundations ofPhysics, 20. 1990, p. 35-445. 


б. Presently, the only basic definition of modulation simply states that, when one wave 
modulates another, the two lock together in one fashion or another às а single, more 
complex wave. When such a complex wave is demodulated, the two locked together 
waves are separated. fiom cach other 10 become independent waves. The exact 


mechanism by means of which modulation and demodulation occur have heretofore been 
Totally unknown. although the results have always been тему deseribable 
mathematics 


A normal or time-forward wave is time-forward as seen by the extemal observer. The 
observer's forward flow of time is created by the rate of viral photon scattering 
Interactions within one Kilogram of mass of his Боду instruments. as compared to the 
Same rate in another external observer. Steady forward passage of ime simply represents 
а steady rate of such internal virtual photon scattering action. Thus positive time low 
and entropy are simply two sides of the same coin: the rate of formation of entropy is 
directly correlated with the rate of flow of positive time. Note that rate of flow of time is 
identically the rate of formation and dissolution of time, as carried in the virtual photons. 


Negative time flow. to the extemal observer, is ereatd by the rate of photon reordering 
actions (negentropy) within one kilogram of mass of the observers bodyfhis instruments. 
Steady ime-reversal simply represents a steady rate of the reordering action. Thus 
negative time few and negentropy are simply two sides of the same coin; the rate of 
formation of negentropy is directly correlated with the rate of Пон of negative time. 


Each mass can and does exist in a combination of the two time streams. Thus the actual 
"ime ow rate of mass can seem to be slowed, as some additional negentropy and 
additional negative time are created by time-reversed photon interaction (antiphoton 
interaction) with mass, 


The normal бела EM wave contains and carries positive energy and positive 
time; each of is photons is comprised of (+dE)(#dt). On the other hand, a time- 
reversed EM wave contain and carries negative energy and negative time: cach of is 
amiphotons is composed of dE) d). 


I is accented that our graviton is highly dynamic. Hidden photons and EM waves fow 
through и laterally (spatial flow) and also vertically (harmonic and subharmonic flow via 
subharmonic oscillation). This бом or flux through the graviton is continually changing: 
he" graviton is an average, or photon-coupled form in equilibrium. Since spacetime ® 
constructed of such dynamic gravitons, this means that the frame concept is now бшу 
and statistical as well. One can now speak of the stability ofa frame, the "Q" of a frame, 
“spreading the Q" of a frame so that 15 former fixed points become smeared in m 
dimensions and only approximate, ete. It is the geomet iselfthat is now smeared and 
averaged. 


‘Obviously we are referencing the concept of the graviton to the external observer, who 
sees things on a macroscopic scale that have infact been highly integrated in the vacuum, 
He sees the averaged integral results of myriads of tiny, turbulent, macroscopic and 
submicroscopie changes. Thus the spacetime and the frame that he sees have 
Submicroscopic hidden substructures. Curvature of spacetime actually refers to the 
change in potential (local hidden energy density) o spacetime. This density may increase 
or decrease. giving two types of curvature, one positive and one negative, with respecto 
local ambient spin-two vacuum. In addition. the local spacetime curvature always has a 
hidden electromagnetic structure, рап of which may be deterministic and even 
deliberately constructed and eagincered at will 


We should also certainly point out that Einstein's general theory of relativity is not 
necessarily the las word on gravitation and curvature of spacetime. For example it is 
possible © formulate а contadition-fce theory of the gravitational field without even 
Invoking the notion of curvature of spacetime at all. For example, sce N.N. Razgoverov. 


‘Dynamic treatment of gravitation, The interaction equation and equations of the 
gravitational field" vespa Vysshibh Uchebkh Zavedenii, Fizika. 3315), May 1990, p. 
39.54 [ш Russian). An English translation is in Soit Physics Journal, 355). November. 
1900, р. 458-462. Sachs, for example, has even produced а quaternion generalization of 
Einstein's tensor formulation of general relativity that may predict a fundamental and 
testable difference in gyroscopic precession. See Mendel Sachs General Relativity and 
Maner, Reidel, Dordrecht, The Netherlands, 1982. See also Mendel Sachs, "The 
Precessional Frequency of а Gyroscope in the Quaternionic Formulation of General 
Relativity,” Foundations af Physics, 19(1), 1989, p. 105-108, 


10. Foran excellent шу discussion ofthe missing chaos problem, sce Robert Pool, "Quantum. 
Chaos: Enigma Wrapped in а Mystery," Science, 4304893), Feb. 17, 1989, p. 393-895, 
For a more technical discussion, see РУ. Elyutin, "The quantum chaos problem.” Sov. 
Phys. Usp. ЗИТ), July 1988, p. 597-622. 


11. For an introduction to Bohm's hidden variable theory, see D. Bohm, Phys Rev. 85, 1952, 
р. 166,180; Causality and Chance in Modern Physics. Routledge & Kegan Paul, London, 
1057; "Hidden variables and the implicate order,” im Quantum Implications: Essays in 
Honour of David Bohm. Eds. BJ. Hiley and F. David Peat, Routledge & Kegan Paul. 
London & New York. 1987, p. 33. Sce also D. Bohm and BJ, Hiley, Found. Phys. 5, 
1975. р. 93; Found. Phys. 12. 1982, р. 1001; Found. Phys. 14, 1984, р. 285. See also Y. 
Aharonov and D. Alber "The issue of reirodicion im Bohm's theory,” in Quantum 
Implications: Essays in Honour of David Bohm, ibid. p. 223. For a discussion of what 
nonlocal theory may really entail in terms of modular variables, see Yakir Aharon. 
"Non-local phenomena and the Aharonov-Bohm effect" Quantum Concepts in Space and 
Tine, Eds. R. Penrose and CJ. Isham. Clarendon Press, Oxford, 1986, p. 41-64. For 
other important discussions sce Lee Smolin, "Stochastic mechanics, hidden variables, and 
gravity ibid. p. 1474173; and Abner Shimony. "Events and processes in the quantum 
od ibid. р. 182-203. For а new viewpoint on emission processes, see Robert М 
Wald. “Correlations and causality in quantum field theory ibid., p. 293-301; and Serge 
Haroche and Daniel Kleppaer, "Cavity quantum electrodynamics." Physics Today, Jan. 
1989, p. 24-30. 


12. That is, photon-structured gravitons. Nonlinear gravitons were discovered by Newman 
(1975) and Penrose (1976). See ET. Newman, in General Relativity and Gravitation, 
Eds. G. Shark and J. Rosen, Wiley, New York, 1915: R. Penrose, Gen. Rel Grav. 7.1976, 
pail 


The reader should reflect for а moment: If general relativity (GR) already sys that the 
gravitational potential is a conglomerate then even orthodox GR implies that it has an 
femal structure. Since stress is the only way one can trap forces, and stress is inherently 
composed of bidirectional pairs of forces, it follows that the G-potenial and the scalar 
ЕМ potential — both of which rp forces — are both composed of reser. Hence 
‘Whitaker's bidirectional EM force wave internal structure of the potential conceptually 
follows in straightforward fashion. 


However, this constitutes a structuring of spacetime and of the силите of spacetime. 
Reflect again for a moment: What are the unrestricted implications of geometrically 
curved spacetime? Simply that spacetime can be geometrically shaped, molded, twisted, 
жй окне arranged ino ine == eyen Gaie = palme. Since spaccüme ic 
much ikea virtual gas (ts ux is not of molecules but of vitat particles), tls а vital 
stress (vital reste oto speak 


It is also revealing to compare the situation of puttcracd spacetime curvature to the 
shapings of clouds in the atmosphere. Just as clouds are made of drops of waterice 
Suspended in an even finer flux of atmospheric gas molecules, just so the top level of 
virtual particle flux in vacuum/spacetime 1s “suspended” in an even finer level of virtual 
particle flux. Just as the water droplets constituting clouds can be formed into almost any 
Shape or combination of shapes (patterns) to provide an infinite variety of cloud pattems, 
So сап the top levels of the virtual particle Thx of spacetime itself be formed into am 
Infinite variety of forms or orderings 


їп two fundamental papers in 1903 and 1904, ET. Whitaker wrote the basis for a 
complete scalar electromagnetics and an engineerable and testable unified field theory of 
electromagnetics and electrogravitation. See (1) E.T. Whittaker, "On the partial 
‘ferential equations of mathematical physics” Mathematishe Annal, Vol. 57. 1003, P. 
333-355. (2) ET. Whitaker, "On an expression of the electromagnetic field due to 
electrons by means of two scalar potential functions” Proceedings of the London 
Mathematical Society, Series 2. Vol. 1, 1904, p. 367-873. In the first paper Whitaker 
‘described hidden bidirectional pairs of EM waves that comprise the scalar potential el 
Exch of these bidirectional pairs in the Whitaker harmonic structure of potential (and 
hence of vacuum) is an internal EM wavelenergy channel or hidden photon channel 
through spacetime itself. In the second paper, Whittaker showed that any present EM 
‘ecto force field can be replaced by the two interfering scalar fields. In short, Whitaker 
showed that present electromagnetics can be converted to scalar fields and scalar 
interferometry, and will include even EM waves 


Some years ago, this present author realized the profound and absolutely fundamental 
Significance ol these two Whittaker papers, and formed a scalar electromagnetics theory 
from the implications of Whitaker's work. Unfortunately, Whitaker himselt never 
realized that he had already written an engincerable unified field theory, for he never 
realized that his EM scalar potentials were also gravitational potentials. In the Wester 
World. apparently no one else paid any particular attention to these wo Whitaker papers 
and thelr profound import Accordingly. they passed into obscurity. This author is 
convinced, however, that Soviet scientists reviewed these two papers after WWII, and 
founded а new and highly secret unified field theory, which they dubbed energetics, upon 
‘Whitaker's unnoticed work, 


N.D. Devyatkov and МВ. Golant, "Prospects for the use of millimeter-range 
electromagnetic radiation as а highly informative instrument for studying specific 
processes in ving organisms." Sov. Tech. Phys. Let 1209, Mar. 1986, p. TIS. Sce also 
NOD. Devyatkov. ed. Applications ofLow-Inrensiry Millimeter Wave Radiation їп Biology 
and Medicine [ш Russian), IRE Akad, Nauk. SSSR, Moscow, 1985. Devyatkov and 
бош are at some pains to conceal that the “information content of the EM field is 
actually the particular Whittaker-sructre of the scalar potential. 


Vii P. Kaznacheyev and LP. Mikhailova, Ulraweak Radiations in Intercellular 
Interactions, lin Russian], Novosibirsk, 1981; and УШ! P. Kaznacheyev, "Electromagnetic 
Bioinformation in Intercellular Interactions," PSI Research, 1) Mar. 1982, p. 47-76. 
Although the Later journal is now defunct, the referenced article im it contains a 
Considerable amount of the information printed in Kaznacheyev's referenced book. 


For example, see V.K Ignatovich, The remarkable capabilities of recursive relations” 
American Joumal of Physics. STO), Oct. 1989, p. 873-878. Particularly notice that 
Tgnatovich points out а remarkable bidirectional wave structure inside the potential 
sociated withthe Schroedinger wave itself. However, he gives no credit to Whitaker 


1905 paper pointing out precisely that structure in any scalar potential, about two 
decades before the beginning of quantum mechanics. И also seems at leat somewhat 
curious, if nothing else. that Ignstovich's paper closely follows this authors calling 
‘ational attention (in national symposia and conferences) to the significance of the fist 
and second Whitaker papers and of the structured potential. The fom of Ignatovich's 
paper is almost as if the Soviets wish to sce whether or not American physicists are yet 
ware of the significance of the Whittaker-structured potential to an enumerable unified 
бай theory. In other words, this may be related to the Soviets use of the structured 
potential in their microwave radiation of the US. Embassy in Moscow since the latter 
1980s. There, the object was simple: Pick a high level target, the U.S. Ambassador to the 
Soviet Union. Electtomagnetcally induce some health problems and biological changes 
in U.S. Embassy personnel, using the internalized EM, Whittaker-sructured. scalar 
potentials — or, in short, energerics. These puzzling health changes will guarantee the 
personal attention of the NSA. CIA, State Department, U.S. President, ele. When no 
fe can explain what's happening. they would tum to the U S. scientific community for 
fin explanation. И no scalar counteractions are made by the U.S. onsite at the US. 
Embassy in Moscow, then the Soviet planners would know that the U.S. was unaware of 
scalar electromagnetics as an engineerable unified ek theory. Ta that case the Soviets 
‘would know with one hundred percent accuracy thatthe U S. knew nothing of scalar EM 
(energetics), and hence had not developed scalar EM (energetics) weapons in secret, and 
also had no defenses against the secrelly-developed Soviet scalar EM (energetics) 
‘Weapons. For years, the U.S. answerresponse — or complete lack of it — onsite at the 
‘Moscow Embassy reassured the Soviets that we were defenseless. If Ignatovich's paper is 
"he same sort of probe, then by the lack of response to his American Joumal of Physics 
article the Soviets may rest assured that the U.S. scientific community is basically stil 
Unaware of scalar cleewomagnetieslenergetics as an engincerable unified field theory 
However, slowly a very small рап of academia s beginning to wake up to the potential — 
pun definitely intended! — of Whitaker's two papers. 


17. Т.Е. Bearden, The Excalibur Briefing, 2nd Edition, Strawberry НЫ Press, San Francisco, 
California, 1988, p. 198-198, 


18, For details of mysterious, instantaneous deaths in Afghanistan, see Yossef Bodansky, 
"Soviets testing chemical agents in Afghanistan," Jane's Defence Weekly, 113), Apr. 7, 
1984, p. 508. For indications of a much “milder” EM disease induction weapon possibly 
used to kil top Radio Free Europe executives in Munich, see "Does Romania have à 
‘cancer weapon”, in “Washington Whispers, Death by Radar. U.S. News and World 
Report, Dec. 12,1988. p. 15. 


19 Ror substantiation that Khrushchev reported the development ofa fantasie new weapon, 
seo Max Frankel, "Khrushchev Says Soviet Wil Cut Forces а Third; Sees "Fantastic 
Weapon.” New York Times, Jan. 15.1960. p. 1 


20. Christopher S. Wren, "Brezhnev Calls for Accord against Tenifying Arms". New York 
Times, June 14, 1915, р. 1, 11: Malcolm W. Browne, "Senatorial Group Received by 
Brezhnev," New York Times, July 3, 1975, р. 2; Christopher S. Wien, "Moscow Now 
Pressing Disarmament,” New York Tunes, Aug. 121975, р-б. 


21. рай agreement introduced by Andrei A. Gromyko to the United Nations thirtieth 

Session of the General Assembly on Sep. 23, 1975: Prohibition of the Development and 

Manufacture of New Types of Weapons of Mass Annihilation and ofNew Systems of Such 

Weapons. The first article provided that the types of these new weapons would be 
рее throughnegotiationsonthe subject. 
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To the Soviets, the microwave radiation of the U.S. Embassy in Moscow is a beautifully 
designed and very valuable intelligence collection tool: First, irradiate а high level US. 
target — the U.S. Ambassador to the Soviet Union. Use Whituker structured 
microwave potentials to induce a variety of health changes and diseases in Embassy 
personnel. including serious illnesses (and eventually deaths) of U.S. Ambassadors. This 
Provides а strong stimulus and guarantees the direct attention of the CIA. DIA, NSA. 
NSC. DARPA, State Department, Department of Defense, and the President of the U.S. 
Puzzled, they wil turn to highly competent U.S. scientific establishments to ascertain 
‘what exactly is going on. That is, the bes knowledge of the U.S. system will be brought to 
Dear on this puzzling problem. By the subsequent US. reaction or lack ofit — on site at 
the Moscow Embassy, the Soviets can ascertain with 100 percent certainty whether or not 
the US. is aware ofscalar electromagnetics. unaware, of course. then the U.S. has not 
developed scalar EM weapons of its own, or defenses against such weapons, 


For more specifie details, see Т.Е. Bearden, AIDS: Biological Warfare, Tesla Book Co. 
РОВ 1649. Greenville, TX 75401,1988. 


For example, in the 1960s and 70's French inventor Antoine Priore, working with some of 
the finest French medical scientists, positively proved that killer diseases such as cancer, 
leukemia, sleeping sickness. eic. can be cured clectromagnetically. This was nol 
anecdotal material, but rigorous scientific experiments properly performed and reported 
in the French medical joumale. For a complete resume of the Priore Affair. see Jean- 
Michel Graille. Le Dossier Priore, De Noel. Paris, 1984 [i French]. For a substanti 

synopsis, see Christopher Bird, "Appendix I: The Case of Antoine Priore and his 
Therapeutic Machine! A Scandal in the Politics of Science.” in TE. Bearden, AIDS: 
Biological Warfare, ibid р. 46-375. See also Priore references, bid, p. 333-339. For an 
excelent summary of the Priore Affair, with some details of the working of Priores 
‘machine, particularly see David M. Rorvik, "Do the French have a cute for cancer? 
Esquire Magazine. uly 1975,p. 110-111,142-149. 


For an early discussion of the Woodpecker and some of the disagreement between 
analysts, see "Powerful Soviet radio signal protested." Aviation Week & Space Technology 
Nov. 8, 1976. For an interesting report оп the Woodpecker, see Robert Horitz, The 
Woodpecker Project- A Preliminary Report Association ot North American Radio Clubs, 
Jan. 8. 1987. Also, it is at least an Interesting "coincidence" that the depletion of the 
‘ozone in a giant hole over Antarctica was only discovered in 1977 — after the powerful 
Soviet Woodpecker transmitters began operation in 1976. 


‘Other leading scientists have at least speculated on potential EM biological warfare 
capabilities of the Woodpecker. though of course in the vein of conventional EM effects 
оп Biological systems. Cf "Soviet device uses radio waves as tranquilizer,” Associated 
Press release. Huntsville [Alabama] Times, May 19,1983. In this article, Dr. Ross Adey is 
quoted as having tested the Soviet Lida machine, which generates pulsed 40 megahertz 
‘dio waves and broadcasts them to affect biological systems. Айсу described testing the 
machine on а cat, and in two ог three minutes the cat Was sitting quietly almost as though 
transfixed, and uninterested in its surroundings- The animal remained uninterested in ils 
Surroundings. according to Агу, for some 20 to 30 minutes after the machine was tumed 
am 


Dr. Robert Becker has particularly pointed out that the available evidence suggests that 
the Woodpecker is multipurpose, and could include an experimental attack directed 
against Americans. Sce Chapter 15: "Maxwells Siler Hammer,” of Robert О. Becker, 
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M.D. and Gary Selden, The Body Electric: Electromagnetism and the Foundation ofLife, 
Wiliam Morrow & Co. New York, 1985, p. 271-329. 


26. Since that announcementin Scence the weather over the United States has continued to 
he more anomalous than could possibly be attributed to chance excursion from norm. 
For a more orthodox concept of weather manipulation via ordinary EM means, sec 
Bemard J. Eastund, Method and Apparatus for Altering a Region in the Earths 
Atmosphere, Ionosphere, and/or Magnetosphere, U.S. Patent no. 468,605, Aug. 11.1987. 
Eastlands process can be used to steer distant je streams, to disrupt communications 
‘worldwide, and to destroy or deflect a missile attack. Significantly. the U.S. government 
requested Eastlund nor 10 patent the weatherwar process. For other related orthodox 
references, sce G. Melz and F.W. Perkins, "lonosphenc Modification Theory.” Radio 
Science, 91), Nov. 1974, p. 885-868; Carrol et al, “The Platteville High Power Facility. 
ibid.. p. 889-8042 WE. Gordon and H.C. Carlson, Jr. “Arecibo Heating Experiments 
ibid. р. 1041-1047; Мейл et al. "Tonospherie Heating by Powerful Radio Waves ibid. P- 
1049-1063. Since microwave heating is of interest in the Eastlund phenomenon, related 
references on electron cyclotron resonance heating are of interest Cf Batchelor and 
Goldfinger. "A theoretical study of electon-cyeloron absorption in Elmo bumpy tors 
Nuclear Fusion, 2064), 1980, p. 403-118 and Kosmabl ct al, "Plasma acceleration with 
microwaves near cyclotron resonance.” Joumal ofApplied Physics, 38112), Nov. 1967, p. 
44576-4582 

‘Apr. 1980 р. 212223. Interestingly, Eastland’ patent cites a reference to Nikola Tesla 
in Liberty Magazine, Feb. 1935. p. 7. Final. for à Soviet orthodox paper on the 
Possibility of using intense microwave radiation to influence the weather and cause 
precipitation fram clouds, sce ET. Prousevich, "Microwave weather modification,” 
Soviet Technical Physies Leners, W3). Mar. 1981, p. 114-115. 


27. For illustrations of the Woodpecker intersection grid over the U.S.. see Christopher 
Chant and fan Hogg, Nuclear War in the 198017, Harper & Row, New York, 1983, p. TI; 
Soviet Military Power, U.S. Department of Defense. INS p. 45. 


28. Bearden, оче Weather Engineering Over NorthAmerica, Le, Videotape. 1985: "USSR: 
New Beam Energy Possible”, Defense & Foreign Affairs Daily. 1011) June 12.1984, P. 
127 Ironically. results of this Soviet engineering of the weather over the U.S. is being 
accomplished nearly continuously at present. The results of the artificially created highs 
and lows — and their movement across the U.S. — has now been detected by our 
atmospheric scientists, particularly atthe University of Ilinois in Urbana-Champaign. 
Beginning on Jan. 5. 1900, the "strange weather phenomenon” was detected as a large- 
scale pressure wave, enormous in size and extent, traveling at about 50 miles per hour. 
‘On Jan. 14. a similar detection of the effect was made, and again in March. Oa Dee. 21. 
1990, again the large-scale pressure wave was detected. In the past, solitary pressure 
waves have been detected inthe atmosphere, but always small and only as a local effect. 
‘These observations are the fist detections of large solitary pressure waves, 80-100 
Kilometers in wavelength. six kilometers high, and extending north-south across two 
States, The two Jan. 1990 waves lasted 11 and 16 hours respectively. Already the 
researchers are accepting the phenomenon as natural, and excitingy stating that it сап be 
used to "predict the weather ahead of the traveling giant wave. One would certainly hope 
so, since the giant wave is a Russian scalar wave interferometry creation in the first place, 
designed to direct and influence the weather over the UST However, now we are going o 
fee our atmospheric scientists accepting these heretofore unheard-of phenomena as 
absolutely natural! As this author stated once before US. our scientists do not recognize 
Soviet weather engineering when its right over their heads in plain view, because they 
know nothing of scalar EM waves and scalar interferometry. Fora reference to the 
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detection of these giant, moving pressure waves, sec "Strange Pressure Waves Crossed 
MidWest in 19907 Warr Sireet Journal Jan. 15,1991. 


Bearden, Fer-de-Lance: Briefing on Soviet Scalar Electromagnetic Weapons, Tesla Book 
Co, POR 1649, Greenville, TX 15401. 1986: AIDS: Biological Warfare, Tesla Book Co. 
1988; Solutions to Tesla's Secrets and the Soviet Tesla Weapons, Tesla Book Со, 1981 
‘Soviet Psychotronic Weapons,” 1978: The Excalibur Briefing, Strawberry Hil Press, San 
Francisco, 1980. "Sur Wars Now: The Bohm-Aharonov Effect, Scalar Interferometry, 
and Soviet Weaponization,” Tesla Book Co. 1984; Tesla's Electromagnetics and Из 
Soviet Weaponization,” Proceedings of the Tesla Centennial Symposium, IEEE and 
International Tesla Society. Colorado College, Colorado Springs, Colorado, 1984: and 
others such as Analysis of Scalar Electromagnetics, Tesla Book Co., 1990 and “Soviet 
Phase Conjugate Weapons: Weapons That Use Time-Reversed Electromagnetic Waves 
Bulletin, Committee to Restore the Constitution, РОВ 986, Fort Collins, Colorado 80522. 
Jan. 1988, 


TE Bearden, AIDS: Biological Warfare, 1988, p. 26. 
TE Bearden, Ferde-Lance, 1986, p. 20-223 


Paul Brodeur, The Zapping ofAmerica: Microwaves, Their Deadly Risks, and the Cover- 
Up. W.W. Norton & Co. New York, 1977, p. 39-40.60-61.95-134. 


A.M. Lilienfeld et al. Foreign Service Health Status Stud: Evaluation of Health Status of 
Foreign Service and Other Employees From Selected Eastern European Posts. Department 
of Epidemiology. of Hygiene and Public Health, The Johns Hopkins University. 
Baltimore. Maryland, Final Report, July 31. 1978. De Lilienfeld. professor of 
epidemiology. also directed a study in the eariy 1960s which pointed ош a posible 
Connection Between Down's syndrome in children and exposure of their parents o radar. 
[See Arnold T. Sigler, Abraham M. Lilienfeld, Bernice Н. Cohen, Jeanette E. Westlake, 
‘Radiation Exposure in Parents of Children with Mongolism (Downs Syndrome). 
Bulletin of he Johns Hopkins Hospital, Vol. 117, 1965, p. 374-399] He also directed 
another study which found a significant increase of chromosome abnormalities in the 
blood of persons who had formerly been radar workers. Dr Lilienfeld obviously Was a 
highly qualified and excellent choice to direct а study of the U.S. Embassy personnel 
health problems vis a vis the Soviet microwave radiation ofthe U.S. Embassy. That US, 
biophysics Knew nothing of infolded Devyatkov structures of Whitaker potentials and 
human vulnerability to such EM biological warfare is most certainly not the fault of Dr 
Lilienfeld. See also Robert С. Mallalicu, A Model ofthe Microwave Intensity Distribution 
Within the U.S. Embassy, Moscow 1966-1977, Report FS-80-166, Applied Physics 
Laboratory, Johns Hopkins University. Baltimore, Maryland, Aug. 1980. Dr. Mallalieu is 
a very capable scientist and, just as for Dr. Lilienfeld. it is most certainly not his fault that 
the US. biophysics community had no knowledge of the Soviet method of inducing 
cellular diseases and changes by means of infolded hidden bidirectional EM wave 
“Structures of Whitaker potentials АП of the very able Johns Hopkins scientists in fact 
^d a highly capable job with the zoos they had available to bring о bea on theproblem. Te 
‘was simply thelr oot and theoretical models that were inadequate and failed them, 


Microwave Radiation at the U.S. Embassy in Moscow and Is Biological Implications: An. 
Assessment, US. Department of Commerce, Doc. #NTLA-SP-81-12, Mar. 1981 


See also Martin Ebon, Psychic Warfare: Threat or ино, McGraw Hil, New York, 1983, 
pasim. See abo Captain John D. LaMothe. Controlled Offensive Behavior — USSR, 
Report ST-CS-01-169-72, Defense Intelligence Agency, Washington, D.C. (Released 
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under FOIA), See also Captain John D. LaMothe and Mr. Louis Maire, Soviet and 
Czechoslovakian Parapsychology Research, Report DST-I810S-387-75, Defense 
Intelligence Agency, Washington, D.C. (Released under FOIA). See also Barton 
Reppert, Associated Press release, "Microwaves in Moscow remain mystery for 05.7 
Huntsville [Alabama] Times. May 22,1988, p. TB. 4B, 


Ci Bearden, Ferdeance, 1986: AIDS: Biological Warfare, 1988; "Soviet Phase 
Conjugate Weapons: Weapons that use Time-Reversed Electromagnetic Waves.” CRC 
Bulletin, Jan, 1988. 


Sce “Secret Speech: Did Brezhnev Come Clean”, Nuronal Review, 29(8), Mar. 4, 1977, 
p. 248.250. 


William Beecher, "Brezhnev termed detente a ruse, 1973 report said” Boston Globe, Feb. 
1975, p. 1,12. 


ET. Whitaker, "On the partial differential equations of mathematical physics.” 
Mathemarische Amalen, Vol. ST, 1903, p. 333-355. A copy of this paper is included as 
Annex B ofthis book 


ET. Whittaker, "On an expression of the electromagnetic field due to electrons by means 
of two scalar potential functions.” Proc. Lond Май, Ѕос Series 2, Vol. 1, 1904, p. 367- 
372. A copy of this paper is included as Annex C of this book. 


N.D. Devyatkoy and M.B. Golant, "Prospects for the use of millimeterrange 
clectromagnetic radiation a5 а highly informative instrument for studying specie 
processes in living organisms.” Soviet Technical Physics Leners, 1209). Mar. 1986, p. 118. 


ND. Devyatkoy, Ed, Applications ofLow-Intensity Millimeter Wave Radiation in Biology 
and Medicine [in Russian], IRE Akad. Nauk. SSSR, Moscow, 1985. 


Үш P. Kazmacheyev and LB. Mikhailova, Ulraweak Radiations in Inercellar. 
Interactions [in Russian], Novosibirsk, 1981. 


Ушї P. Kaznacheyev, “Electromagnetic Bioinformation in Intercellular Interaction.” 
Novosibirsk. 1981 lin Russian]. English translation in Psi Research, 1(1) Mar. 1982, р. 
47-76; ҮР. Kaznacheyev et al, "Distant intercellular interactions in а system of two tissue 
cultures,” PsychoenergeticSyitens, 1(3), Mar. 1976: Vlail P. Kaznacheyev et al, "Apparent 
information transfer between two groups of cells," Psychoenergetie Systems, 1(1), Dec. 
1974: V.P. Kaznacheyev, “Information Function of Ultraweak Light Flows in Biological 
Systems,” in Problems in Biophysics, Novosibirsk. 1967, p. 7-18 [in Russian] 


For a detailed exposition of time reversal in physics, see Robert б. Sachs, The Physics of 
Time Reversal. University of Chicago Press, Chicago, 1987. 


As carly as 1898 Сай Barus — in a paper titled "A curious inversion in the wave 
mechanism of the electromagnetic theory of ligh” American Joumal of Science 5 
(Fourth Series). May 1998, p. 343-348 — showed an interpretation of Maxwells 
electromagnetic wave equations that could make the wave run backward. His paper was 
ignored, but it may have been the fist indication of what today in nonlinear phase 
conjugate optics is known as Ве time-reversed EM wave. Some appropriate references on 
phase conjugateime-reversed EM waves are: (1) Amnon Yariv. “Chapter 16: Phase 
Conjugate Opücs — Theory and Applications." Optical Electronics, 3rd Edn., Hol. 
Rinehart and Winston, New York, 1985; (2) Robert A. Fisher. Ed., Optical Phase 
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Conjugation, Academic Press, New York, 1983; (3) U. Yu Zel'dovich et al, Principles of 
Phase conjugation, Vol. 42, Springer Series in Optical Sciences, Theodor Tamir, Ed. 
Springer-Verlag, New York, 1985; (4) David M. Pepper, "Nonlinear Optical Phase 
Conjugation.” Optical Engineering. 21(2) Mar/Apr. 1982. p. 156-183; (5) David М. 
Pepper. "Applications of Optical Phase Conjugation. Scientific American, 25401), Jan. 
1986, p. 75: and (6) F.V. Bunkin et al, "On sound phase conjugation with amplification of 
phase conjugated wave; Soviet Journal of Quantum Electronics, Vol. 11.1980. p. 687 


Fritz Albert Popp, "Photon Storage in Biological Systems” in Fritz Albert Popp ct al 
Eds, Electromagnetic. Bio-tnformarion: Proceedings of the Symposium, Marburg. 
September 5, 1977, Urban & Schwarzenberg. Baltimore, 1979, р. 123-149. This very 
important paper presents Popp's discovery of the body's master cellular communication 
зучет. Ruth has experimentally confirmed the existence of the degradation radiation 
Tcu photons) of Kaznacheyev. Experimental results of Ruth and others have ed Popp 
1o postulate that biological systems generally have the capacity to store coherent photons 
‘which come from the external World, and that ulraweak photon emission from biological 
Systems is governed by photon storage (ie. charge up of coherent internal structuring of 
the elecnical charge or potential] within the cel population. [Note that the present 
author's dynamic sfarbtical graviton as photonantphoton coupling concept, in 
Conjunction with Whittaker-structured potentials on atomic nuclei, gives the precise 
mechanism by means of which Popp's coherent virtual photons ae stored as components 
of gravitons in Whitaker potentials. Sce also Fritz Albert Popp, Blophotonen. Ein 
heuer weg zur Losung des Krebsprobiems, Verlag far Medizin, Heidelberg. 1976 in 
German. 


For a much earlier and very useful work on mitogenctic radiation, see Otto Rahn, 
Invisible Radiation of Organisms, Verlag von Gebruder Bornraeger, Belin, 1036. Rahn 
points out that dividing cells — and dying cells — emit a primary biological energy in the 
Ultraviolet light range around 2600 angstroms. This mutosenetc radiation (MR) can be 
transmitted through quartz to cause conspicuous stimulation of mitosis in isolated cell 
colonies. The book includes methods of observing biological radiations, special 
characteristics of the radiation, analysis of the mitogeneti effec ete. An earlier hook on 
this subject, with a fairly complete bibliography up to 1932, is W. Stempel, Die 
Unsichibare Strahlund der Lebewesen, Jena, Gustav Fischer, 1932 lin German]. Note that 
this German work preceded the Soviet work of Kaznacheyey after WWII, including the 
ЕМ transmission of cellular effects through quartz windows. 


IE. Bearden, "Maxwells Lost Unified field Theory of Electromagnetics and 
Gravitation.” Proceedings, РАСЕ Third International New Energy Technology 
Symposium. June 25-28,1988 at Maison du Citoyen, Hull (Ottawa). Canada, 1988. 


‘TE, Bearden, "Maxwells Original Quaternion Theory Was a Unified Field Theory of 
Electromagnetics and Gravitation” Proceedings, PACE Third International New Energy 
Technology Symposium, June 25-28, [988 at Maison du Citoyen. Hull (Ottawa). Canada, 
[з 


For a cogent argument about what might have been discovered much earlier in physics if 
quaterions had not been cast aside, see James D. Edmonds. Jr. "Quilernion Quantum 
‘Theory: New Physics or Number Mysticism?", American Jounal of Physics, 4203), Mar. 
1974, pi 220.223. Just how much more powerful was Maxwells quaternionic expression 
of EM theory than was Heaviside's (ie. the modern) vector interpretation, was succinctly 
expressed by Josephs as follows: “Hamilton's algebra of quatertors, unlike Heaviside's 
algebra ofveciors. is nota mere abbreviated mode ofexpresting Cartesian analysis butis an 
Independent branch of mathematics with йз own rules of operation and йз own special 


theorems. А ишетә, is infact, a generalized orhypercomplex number." (HJ. Josephs, 
‘The Heaviside papers found at Paignton in 1057 Electromagnetic. Theory by Oliver 
Heaviside, Including an account of Heaviside's unpublished notes Jor a fourth volume, and 
‘witha foreword by Sir Edmund Whittaker, Vol, I, Third Edition. Chekea Publishing Co. 
New York, 1971. p.660. 


52. For example, one difference between vectors and quaternions is of particular interest. In 
multiplication. when the multiplied vector components of two quaternions produce а 
zero vectorial resultant, the product of the quaternions may still produce a nonzero scalar 
resultant Further, this scalar resultant has a hidden variable intemal structure of 
Infolded functions of the component vecors that have vectorially “zeroed” or "cancelled 
When the interacting zero-summed vector components of the quatemions are ЕМ force 
vectors, the nonzero scalar component of the quaternion resultant — with is. 
deterministic, infolded, zero-summed (and so oppostvely paired) vectors represents а 
trapped EM siress ofspacetine, and hence it is а deterministicalfy EM-substructwed scalar 
potential. Further, this scalar potentials deterministic, infolded EM vector structure is 
Vector zeroed. hence constitutes a force-free field. with its presence and is infolded EM 
trcture completely hidden from normal “electron translating" detectors. This structured 
‘quaternionic force-free potential represents a patterned change in the local stress energy 
density of vacuum. Ifthe infolded vectors are functions of time, then cach inflded 
Component ofthe structured potential is time-varying. One can even produce standing 
‘waves of and deterministically structured dynamic patterns in, the locally trapped energy 
density of vacuum. These changesfaves in the local vacuum stress energy density represent 
Very strong, engineerable, electrogravitarional changeshvaves in the local ate ffi of tine 
ind in the local curvature of spaceimefvacuum itself. ` This directly extends present 
Einsteinian general relativity, making it an empirical engineering science, and adding in 
the missing electromagnetics as well. In short, Maxwells original quaternion theory was 
already а unified field theory of gravitation and electromagnetics — it was a testable and 
engincerable theory of leciognavitatin 


‘Oliver Heaviside abhorred the quaterion, since it linked together a scalar component 
and a vector component or “apples and oranges,” in his view. When he excised the scalar 
Component of the quatemion te produce his vector mathematics for translations of 
Maxwells theory, Heaviside threw away eecrognuvitatin. 


As is well-known, Maxwell prepared his EM model based on his mechanical model of the 
etheric medium. Ао, Maxwell himself was well aware of the importance of EM stress in 
the medium, although he had apparently not realized that this represented gravitational 
"urge" or gravitational potential. He knew that vectors alone could not express EM. 
stress effects, but quaterions captured them. For example, quoting fom Maxwells A 
Treatise on Elecriciy and Magnetism, Vol. 1, 3rd Edition, New York, 1954: "There are 
physical quantities ofanother kind which are related to directions in space, but which are 
"not vectors. Stresses and stains in solid bodies are examples, and so are some ofthe 
properties of bodies considered in ihe theory of elasticity and in the theory of double 
fraction. Quantities ofthis clas require for their definition nine numerical specifications, 
They are expressed in the language of quatemions by linear and vector functions ofa 
vector" Unfortunately the internal structure of atoms was not known at the dme, so 
Maxwell ad no way of arriving at the activation charging of atomie nuclei by EM stress, 
Note that Maxwells book was fist published in 1873. 


See also R. Chen, "Cancellation of internal forces,” American Joumal of Physics, 494) 
Apr. 1981, p. 372 for a discussion of summation vectors and internal vectors. intemal 
forces occur in equal and opposite pairs (Le. as stresses), о they contribute nothing to 
the vector sum (Le, to external translation}. Note, however, that just this sort of stress in 
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the medium or in the system is what was captured by ihe non-disappearing scalar 
‘component of the resultant in quaternion multiplication, even when the vector translation 
Component ofthe interaction resulted in a zero transition (vector) resultant 


‘The scalar component of Maxwells quatemions captured and retained the intemal 
vectors that result from zero-vector summations of non-zero EM force fields. Olver 
Heaviside (and to a lesser емен, Willard Gibbs) discarded the entire internal EM vector 
region when he excised the scalar component ofthe qaaterion. The internal EM vector 
egion is the electrogravitarianal region, and that is what was discarded — all hose parts of 
Maxwell's theory where EMforces tum to gravitational potential. Accordingly Heaviside 
‘only captured a subset of Maxwell unified EMIG field theory; he captured only that small 
‘ubserwhere gravitation and electromagnetism ше mutually exclusive. 


In the vacuum, this internal or infolded EM stress energy constitutes a change ofthe local 
gravitational porental, hence a curvature of the local spacetime. Further, a deterministic 
ftructre ofthese equal and opposite pairs of internal EM forces can be and i infolded 
Within the potential, and hence "hidden" within a structured change to the local 
‘vacuumlspacetime. 


Ironically. Maxwell in 1873 had already writen a theory that embodied David Bohm’s 
hidden variables. which Bohm would produce three quarters of a century haer. In 
addition, Maxwell had already falsified the general relativity theory that Einstein was lo 
produce four decades Шет. for Maxwells infolding of EM forces into a gravitation 
potential had already curved — and dererministically structured — local spacetime. Not 
owing that EM forces can be internalized and trapped. and used to curve spacetime, 
Einstein considered only the extremely weak gravitational force as an agent of spacetime 
curvature. But the б-ке is so very weak (zy, 10 or so as strong as the EM force) 
that only а huge collection of mass — such as the sun or a star — would exert fores 
powerful enough to curve spacetime sufficenly to be detected. Since the observer. his 
Bboratory. and his instruments would never be on the surface of the sun or of a slar, 
Einstein reasoned that — where the observer was — local spacetime would essentially be 
flat and never curved. Accordingly, he made a most erroneous postulate in his general 
relativity theory: he postulated that he local spacetime would be Па, and uncurved. The 
erroris that he stated the postulate incorrectly. Rigorous, he should havepostulated that 
"he local spacetime would not be curved whenever only the weak gravitational force was 
used as the agentfor curvature, for that is he correct statement ofthe postulate and what it 
assumed. Accordingly, Einstein did not at all write a complete theory of curved 
Spacetimes. stead, he wrote a very special case. His postulate of the locally Tat 
Spacetime contains unwitting, hidden assumptions that (1) electromagnetism is always 
mutually exclusive from gravitation, (2) only the weak gravitational force is used as an 
agent to cause spacetime curvature, and (3) electromagnetic field in free space (actually, 
in spacetime) always moves at the speed of light and is never locally trapped. 


Einstein then spent the rest of his life in a fruitless search to try to find how to recover 
the electromagnetics which his general relativity theory excluded. Ironically. he never 
tealized— as did none ofthe relativists — that his own postulate of a flat local spacetime 
prevented any unification of EM and б, because i inadvertently had already declared 
{hem mutually exclusive. 


Bearden, “Maxwells Lost Unified Field Theory... 1988. 


Bearden, "Maxwells Original Quaternion Тасо." 1988. 
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Sce note 52. There are actually two kinds of EM energy: (1) extemalized EM energy, or. 
ЕМ energy in translation, and (2) internalized EM energy. or EM energy trapped with а 
medium and not externally translating. Note that he trapped internal EM energy is quite 
dynamic. and continually acting on the loca medium. Note also another marvelous thing 
‘hich orthodox physics has completely missed: Trapped internal EM energy is essentially 
perpetual it тау be regarded as continually doing intemal “work” on the medium, but since 
"is mot translatable externally, it cannot dissipate. This is because "tapped" means that 
the energy is in its own "closed system: therefore the energy of that closed self-system is 
conserved (perpetual) ший something breaks (opens) up the closed selbaystem. tis 
energy that is actually completely dynamic, but localized. This is а new and more rigorous 
Interpretation ofpotential energy: Potential energy is simply localized energy that is not 

ansating externally. hence is never dissipated as extemal work, It is continually and 
completly doing intemal work 


What we are saying is that the very concept of energy is simply that of continual 
‘expenditure of work completly locally and intemally — on and in the medium — 
‘without external translation through the medium. That can be taken as the definition ofa 
medium: an nti or regime where this holds. Hence the difference between energy and 
‘Work is simply only esterna translation. That is. with zero external translation, there is 
zero extemal scattering because no distance is involved — and work has been equated to 
the extemal scattering of EM energy in multiple directions over specific distances. We 
accent the latter statement: the present concept of physica work a priori assumes 
simultaneous extemal translation of EM energy (trapped work) into multiple directions 
once ie. assumes catering. 


“The situation is clarified if we realize that we can consider any particular thing as simply a 
collection of even finer things. Applying this principle, the energy of one object becomes 
the local collection of the energies of many finer objects. The energy of one finite region 
of spacetime becomes a collection of the energies of even finer regions of spacetime. 
where these finer regions are all part of the larger collective region. When energy does 
not exterally translate, it does not matter whether or not it is thought of as “energy” in 
the rather mystical orthodox sense of "the capacity to do extemal work”, or if it is thought 
‘fas "continually occurring internal work without external translation" which Later of 
Course, just simply means without doing external work. 


The result of all that laborious reasoning is this: energy may be regarded as intemalized 
work. Work may be regarded as extemalized and scattered energy. Presently, 
Tnteratized work is sometimes referred to as virtual work. Le. work is bring done, Dut 
notin external translation. 


One additional factor must be noted: Since the energy ofan object is actually a localized 
collection of the energies of many smaller subthings of the object, then those subtings 
"may be externally translated im two fashions: (1) they cam be iranslated in multiple 
directions, out of the region, in which сазе their energies now are not integrated In 
other words, ihe “energies” of the subobjects now read individually with the 
observerldetcctorlinstrument We may say that the "enemy of the original region” — 
‘which was an integral of all the subenergies — has now been disintegrated. In physics, the 
notion ofthis disintegration of internalized energy by external scattering is known as the 
production ofheat. The concept of heat applies to the degree о extemal scattering and 
hence disintegration of intemalized energy. Things which can be ined up and integrated 
are things that are ordered, Thus the scattering of internalized energy (the catering of 


order) isdisorderinofenergy. 
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Note also that we are now somewhat in violation of the present interpretation of 
thermodynamics, as regards the notion of æmperanure. We state unequivocally that any 
instrument only measures or detects its own intemal change, nothing else. No instrument 
actually measures the "temperature" of an object or region; instead, at least itl Би of 
energy fom that region must be extemally translated from the region and into the 
instrument, to cause an internal change (internal work) in the instrument But in that 
case we did nov асшайу measure the temperature content of the object or region. We 
‘actually detected the escape and disordering of some of that temperature content and 
“measured” the characteristics of the extemalized escape. In ascribing а temperature 10 
the object, we are actually making а statement about the rate at which that object's rapped 
internal EM energy can externally translate and escape and be scattered, given the chance to 
ido so. Rigorous, this is in accord with the quantum mechanical view. An object has по 
Such thing as a temperature, until we measure ot defect or observe the temperature. Even 
then, we do not measure or detect or observe the temperature, but only а certain change 


Now there are actually three kinds of external translation of energy that can be made — 
thermodynamics only accounts for to. 


First, we can have external scattering translation, which equates to the orthodox concept 

‘work. In that case, the infernal energy work is "being expended as external 
‘work Note that the work is alvays being done in a different region Trom where the 
Energy is conceptually, when we state that "energy is being expended as work 


Note now that the extemalizing translation requires movement through an external 
distance hence through time. Since in the macroscopic world EM energy normally 
Scatters off atoms by its interaction with their electron shells, then in the macroscopic 
‘world EM energy is continually and continuously being expended as work, That is, order 
integrated internal energy) is continually being expended. as disorder (extemal 
disintegration of the previously intemally integrated energy). This process — of 
continual production of disorder by external ЕМ scattering — is known as entropy. The 
extemal scattering/disordering actually involved. “translation through lime.” Now, 
actualy, in physics the universe is composed of angular momentum — which has the units 
fof energy multiplied by time. Further the observable universe can only change in 
Incremental unit of action, called quanta. One quantum consists of а lide piece of 
energy welded toa litle piece of time, so to speak, with no seam in the middle. Hence 
for energy to "translate". quantum change must occur, and in this case we must think of 
the external scattering and disintegration of internalized energy as actually being the 
extemal scattering of internalized collections of quanta. But in that case, the internal 
collected quanta contained internally collected time amounts as well as energy amounts. 
Hence in the entropic macroscopic world we are continuously scattering not only EM. 
energy but EM time. What we eall the "rate of low of time” consists of nothing but the 
external translation/scattering of action, hence the extemal translation/scattering of 
energy and the external tanslaton/scatering of time, The normal "low of tme" is 
‘actully the external dinintegration/scattering of internalized integratedboundary-coherent 
fine, In other words, the production of entropy and the production ofthe "forward flow of 
time” are actualy one andthe same thing. Further, the "ate of flow oftine" is simply the 
"ate of production of entropy. f we change the rate of production of entropy we change 
the rate оон of tine, and vice-versa. 


The second form of extemal translation of imemalized energy is to translate all the 
subenergies in parallel, coherently., Thus if we translate the intemal mass (which is just 
internalized or trapped energy) of an object through space and time coherently, we 


'ranslate the object through space and time. In this case no entropy is produced 
(conceptually speaking) and the object does not "age-change” as such. Everything in the 
object is just as it was. fan object did this and only this, it also would not "move т time” a 
prioni, us far as it itself was concerned, for it would experience no entropy and no 
[internalized change of action, hence no internal change in time. Interestingly. it would 
aso be completely unobservable by any other ‘physical observer’ or "physical 
‘observingdeteting/Imeasuring instrument.” Is interesting, but well beyond ће scope of 
thie paper, that objects can actually be induced 10 move in а fashion very close o this 
Second translation, and this has been experimentally verified. We wil not discuss the 
Second case further, except to say that our very notion of something "moving through 
Space” captures this aspect. ‘The fact that normally objects stl exchange and scatter 
Energy and time externally, even when "moving through space", means that We stil see 
them as moving through normal time (through scattering time.) Rigorousy objects which 
move through normal space and time are objects which (1) keep much of their 
internalized energy unscatered. so that they move through space, and (2) scatter some 
рап of their intemalized energy. so that they move through seater time or normal time. 


The third foem of extemal tanslaionscatering of intemalized energy is marvelous 
indeed: И is negative. In this case, scattered external energy is actually focused back into 
the internal, ordered. integrated energy of the objec. But since this actually involves 
action, or "energy x time, then the object does not scatterldisintegrate time, but rather it 
coherently eollects/imegrates time. To the object, this is a time-reversed situation. 
Rigorously, the object exists in integrating time, not disintegrating time. The object is 
time-reversed. Note that the second law of thermodynamics — which we have just 
violated — assumes that time flow is always positive; ie. that intemalized EM 
energyltime are aways being externally scattered/dsintegrated.” Rigorously, the second 
av of thermodynamics — the law of entropy — only applies to the forward ow of time. 
specifically does not apply to the time-reversed situation. for obviously that would be 
re-ordering and negentropie. Entropy is only ome side ofa two-sided coin; negentropy is the 
otherside. 


Re-ordering of EM energy is occuring, and that is the concept of negentropy. This EM. 
energy that re-orders is phase-conjugated, ie. time-reversed. Its referred to ae negative 
energy. We point out that this is a perfectly permissible form of energy translation, and it 
‘can be quite readily engineered оп the laboratory bench, and even amplified. Most 
physicists presently are very uncomfortable with the time-reversed EM wave, even 
Though it is a proven fact. They desperately try to ignore the negentopic implications, 
for that means the violation of the second lav of thermodynamics, which they strenuously 
iry to hold sacrosanct, And the fact that one can easily amply the перешгору directly 
from entropy, merely by pumping a phase conjugate mirror, also is mos studiously 
avoided because of oa, uter fear ofthe awful implications of that experimental fact. 


56. Bearden, "Maxwells Original Quaternion Theory." 1988.8 


37. Again refer to Maxwells quote in note 52 above. If the vectors are waves, their 
amplitudes are functions of time. Iti easily seen that the infolded functions o£ these 
Vectors waves, in a vector zero resultant summation of opposing Vectors, can and will also 
be waves. Since the vector translation resultant is always zero, then the overall 
magnitude of the standing scalar potential wave may change, or not change, according to 
the specific intemal EM waves and their relationships. In any case, the potential wave — 
‘which in the limiting case may be just a so-called "fd change" in the scalar potential — 
SS be a composite of ts internal, dynamic, EM waves which individually are translating. 
The extemal potential, being a composite formed of relationships, is similar o a phase 
wave, hence can "move or translate through space" at any velocity, simply depending 
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upon its internal arrangement. Note that sealur EM waves are very complex in structure, 
and cannot normally be described by single overall characterizations such as “frequency.” 
wavelength." ete. Those are siring wave concepts, and scalar waves are almost always 
radically different from string waves, 


Originally I chose the term scalar electromagnetics for my unified field theory work. since 
1 based it on Whitaker's fundamental 1903 and 1904 papers. In his 1904 paper, 
Whitaker had already shown that all of classical EM could be replaced by an 
electromagnetics based on salar potentials and scalar potential interferometry 


Whitney has pointed out that a slight correction to Whittakers 1904 paper is required. 
since Whitaker assumed the standard Lienard-Wiechert (LW) mode for the EM 
potentials created by rapidly moving point sources. The LW model was derived at the 
Turn of the century. before the fll development of special relativity theory. The LW 
model is faulty because it fails to conserve total charge” See Cynthia Kolb Whitney. "On 
the Lienard- Wiechert Potentials.” [unpublished]: “Generalized functions in relativistic 
potential theory.” Найти Journal, Vol. 10,1987, р. 289-290: and "A new perspective on 
the hydrogen atom." Physics Essays, 12), July 198, p. 52-55. Whitney also shows that 
mes modem derivation methods for the relativistic EM potentials have been 
retrofitted" о the Lienard-Wiechert results in most present-day texts. She has found — 
and corrected — the error that has been passed along by almost all other theorists. A 
Significant change in the orientation of the longitudinal E-field occurs in the altered and 
Corrected formulation of the potentials. This feld directionality becomes significant in 
any muli-body system, since the new direction provides a torque on the accelerated 
system as a whole, producing an energy transfer that works in opposition о radiation and 
‘moves energy from fields and to particle orbits 


"The Lienard-Wiechert error inherent in Whittaker paper is not fatal, however, and 
merely implies that one may need to utilize some four or so potentials — instead e just 
бо — to filly replace classical EM by scalar potential interferometry when torguing and 
таш body systems are considered. 


Again, quaternionic or Whitaker infoding of functions of EM force vectors inside а 
Scalar EM potential produces a scalar field with a hidden internal structure that can be 
deterministic. Ifthe infolded vectors are rhythmic (waves) the scalar potential will have 
pairs of bidirectional waves multiplied together, infolded as a Whittaker structure 


The Soviets obtained the German radar team at the end of WWII. That team had 
developed radar absorbent materials (RAM), and had also noticed anomalies in their 
RAM materials when testing them for simultaneous illumination by multiple radar beams 
This actually produced ће fst four-wave mixing phenomena, the fist ime-reversed EM 
эзе. and the fist pumped phase conjugate mirror material — in radar, not in opis. 


After WWI, the Soviets also had embarked on a desperate crash effort to try to catch 
the West, develop nuclear weapons, and develop ballistic missiles and anti-bomber missile 
defenses. 


With the Wester development of the atomic bomb, Stalin had been frustrated in his 
plans to wait two years, keep his armies intact, and let the West beat is swords back into 
Plowshaes. He had planned to then march into Europe and take i in six weeks — and 
[е could have done so. except for the advent of the atomic bomb. Now the West could 
bomb him back to the sone age if he massed his armies and tried to move into Europe. 
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However, Stalin also knew that the atomic bomb would not be the last great scientific and 
technical breakthrough. Stalin was also an iron dictator who brooked no opposition; he 
Killed his enemies. Не marshalled his scientists to actively — even freniedly — search 
for the next such decisive technical breakthrough area. They were lo leave no stone 
‘unturned until they found such am area. Stalin would follow the same scenario 
demonstrated by the West against the Japanese. When the new breakthrough area was 
found, the entire resources of the Soviet state would be marshalled behind it, to develop 
it in great secrecy. At the eleventh hour, they would then thrust it upon the West by 
Surprise. The Wes. unerly confused and helpless, would be forced to surrender (à 
‘Stalin's aims. This was Stalin's plan. 


Under that plan, the Soviets purchased all the scientific journals and literature of the 
West back to the beginning. They transported shiloads of this scientific and technical 
material back to Russia, and set up large institutes fo examine every paper. In one such 
institute. some 2000 PhDs — together with a complete translation salf—was assembled 
бо meticulously review this scientific literature. Anything unusual or interesting was put 
aside for further, more exhaustive review. In this way the Soviets discovered such Tong- 
ignored scientific gems as the two Whittaker papers of 1903 and 1904. They discovered 
negative energy. negentopy, the time-reversed wave, and pumped phase conjugate 
mirrors — all in radar experiments, which were then reproduced in optical experiments 
because of the reduced size and increased accuracy. The very best scientists available 
were шшшей. 


The Soviets have always been the best nonlinear scientists in the work, and they 
succeeded magnificently in this effort. They broke through to а new, engineerable unified 
field theory, dubbing it energevics. And the entire effort was done in greatest secrecy. 
under the complete and total control of the carly version of what is today the Soviet 
KGB. 


By 1950, research in the new бе was beginning, and at top speed — but all in 
completely secret laboratories, under the tighiest security, and under the complete 
control of the КОВ. And the program i stll under their complete control — for 
‘esearch and development, deployment, and employment of the new superweapons. By 
the milSOs, prototype weapons — some of very large magnitude — were undergoing 
Serious testing. 


In the winter of 1957-58, for example, an accidental failure in a huge Soviet Whitaker. 
wave experimental transmitter in the Southern Urals (near Кучун) resulted in the 
discharge of а very large electrogravitational (EG) potential into the earth. This EG 
pulse struck the nearby stored nuclear wastes, sharply increasing the nuclear potential on 
{he radioactive nuclei Since this caused the radioactive nuclei to immediately fission. 
producing a nuclear explosion im the dirt and diry. The resulting radioactive fallout 
Contaminated а large area — over 1000 square mis in extent — and itis sil deadly 
radioactive to this day. [For an orthodox presentation ol the Kyshrym explosion. see 
Zhores A. Medvedev, Nuclear Disaster in the Urals, Translated by George Saunders, 
WAW. Norton & Co. 1979 


61, In January 1960, Nikita Khrushchev announced to the Soviet Presidium the forthcoming 
advent of fantastic weapons. He stated that these new superweapons im advanced 
‘development were so powerful that, if unrestainedly used, they could Wipe out all Ше on 
Es 


In May 1960 Francis Gary Powers high-ying U-2 spy plane was mysteriously disabled on 
а spy mission over the Soviet Union. Some dilcilier with the autopilot were fint 
experienced. Then a dull thump was felt by Powers, and a tremendous orange flash lit 
the cockpit and sky. The flash persisted. however, showing that it was not a normal 
explosion ar ай, but а persistent and sustained EM fireball. The U-2 was disabled and 
Powers bailed ош. to be captured by the Soviets. When Eisenhower publicly lied about 
the U2 mission, calling Ita "weather plane.” an angry Khrushchev cancelled the 
forthcoming summit meeting with the American Presiden, then exhibited the captured 
US. pilor forall the world to see. 


In the fall of 1962, the Cuban Missile Crisis occurred. Khrushchev introduced long range 
muclear-capable missiles into Cuba — missiles whose nuclear firepower would have 
covered the United States like a blanket. Khrushchev was attempting 10 change the 
world balance of power in a single stroke. Fidel Castro was in fat urging the Soviet 
leader to proceed and launch a full nuclear strike against the U.S. However, in an 
"eyeball to eyeball" confrontation, President John F. Kennedy forced the Soviet leader to 
blink and back down, challenging him pointblank with a U.S. naval blockade of Cuba and 
an alered strategic bomber and missile force ready to strike the Soviet Union with a 
massive nuclear strike. 


Aller blustering just long enough to obtain a guarantee that the U.S. would not invade 
Cuba, Khrushchev had no recourse but to submit and withdraw the missiles, for his new 
superweapons were not yet operational. ‘This was а serious humiliation and a loss of face 
before the Communist leaders and before the world. Khrushchevs days as the leader of 
the Soviet Union were numbered unless he staged some dramatic coup to recover. 


Less than six months afier his humiliation by Kennedy, Khrushchev struck back 
venomously with his just-operational scalar EM superweapons — the very ones he had 
referred to in 1960. On April 10, 1963 а giant Soviet scalar EM interferometer was used 


Thresher atomic submarine ой the U.S. East Coast. The stricken submarine, unable 1 
respond to ils jammed controls, sank to crush depth and imploded. (Khrushchev had 
demonstrated to the leaders of he Communis Party that his weapons could easily defend 
against underwater subs by simply jamming their controls, making them helpless hulls which 
Would sink 1o heir implosive destruction) 


Atte same time the sub was stricken, a weapon signature was created. The subs surface 
companion — the USS. Skylark — encountered "EM splatter" which produced noise 
jamming and anomalous failure of multiple electronic systems. Some EM systems simply 
ceased functioning completely — then hours later resumed functioning as if nothing had 
happened. (This cannot be done by norma electronic warfare, but is a signature of scalar 
impulse charging followed by gradual discharge.) The anomalous EM interference 
experienced by the Skylark was so intense that more than an hour and а half was 
required to relay an emergency message back to Naval Headquarters that the Thresher 
‘was in difficulty and possibly lost. For details, see Bearden, AIDS: Biological Warfare, and 
Ferede-Lance. For a conventional account, see John Bentley, The Thresher Disaster: The 
‘Mast Tragic Dive in Submarine History, Doubleday & Co., Garden City, New York, 1975. 


The standing scalar potential wave — discovered experimentally by Nikola Tesla on the 
night of July 3-4, 1899 in his Colorado Springs Laboratory — was fully developed 
theoretically by Whittaker in 1903. (See Reference 39). This scalar wave easily goes 
through the earth or the ocean. Ir interacts with atomic nuclei, not electron shells 
Confronted with the ocean or the earth, the standing potential wave — with its hidden 
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To all whom it may concern: " 
‘Be it known that I, Мако. Testa, a citi- 
zen of the United States, residing in the 
borough of Manhattan, in the city, county, 
and State of New York, have invented ca 
tain new and useful Improvements in App 
ratus- for Transmitting Electrical Energy, 
of which the following is a specification, ref 
erence being had, to the drawing arcom- 
panyini and forming a part of the same. 
Та endeavoring to adapt currents or dis- 
charges of very high tension to various vah 
able uses, as the distribution of energy 
through wires from central plants to distant 
transmission 


considerable amounts of electricity to: the 
conductors and preventing its leakage over 
their supports, oF ite escape into the ambient 
tir, which always takes place when the elec- 
trie surface density reaches а certain valu 
‘The intensity of the effect of n transmi 
»ting circuit with a free or elevated terminal 
is proportionate to the quantity of electric- 
ity displaced, which is determined by the 
product of the capacity of the circuit, the 
pressure, and the frequency of the currents 
employed. To produce an electrical move- 
ment of the required magnitude it is de- 
sirable to charge the terminal as highly us 
possible, for while a great quantity of eleo- 
ty may also be displaced by a large 
city charged to low pressure, there are 
disadvantages met with in many cases when 
the former is made too large. ‘The chief of 
these are due to the fact that an increase of 
fhe capacity entails lowering of the fre- 
quency of the impulses or discharges and a 
diminution of the energy of vibration. This 
‘will be understood when it is borne in mind, 
that a circuit with a large capacity behaves 
эз а slackspring, whereas one with a small 
capacity acts like a stiff spring, vibrating 
more vigorously. Therefore, in order to 
attain the highest possible frequency, which 
for certain purposes із advantageous and, 
‘apart from that, to develop the greatest 
‘energy in such а transmitting cireuit, 1 em- 
ploy à terminal of relatively small capacity 
Which T charge to as high a pressure as pra 
ticable. To accomplish this result I ha 
found it imperative to so construct the ele 
vated conductor, that its outer surface, on 


which the electrical charge chiefly accumu- 
lates, has itself в large radius of curvature, 
or is composed of separate elements which, 
irrespective of ther own radius of curva! 
ture, are arranged in class proximity to each 
other and so, thatthe outeide idea] surface 
enveloping them is of a large radius. Evi- 
dently, the smaller the radius of curvature 
the greater, for a given electric displace- 
ment, will be the surface-density and, con- 
sequently, the lower-the limiting pressure to 
which the terminal may be charged without 
electricity escaping into the air. Such a 
terminal T secure to an insulating support 
entering more or less into ita interior, and I 
likewise connect the circuit to it inside or, 
generally, at points where the electric den- 
sity issmall. This plan of constructing and 
stpporting а highly ‘charged conductor T 
have found to be of great practical impor- 
tance, and it may be usefully applied in many 


“Referring to the accompanying drawing, 
the figure їз а view in elevation and parè 
section of an improved free terminal and 
ош of ege атс wih supporting 
Structure and generating apparatus 

"The terminal D consists of a suitably 
shaped metallic frame, in this case a ring of 
nearly circular cross tection, which ib So. 
жей With half spherical melal plates P P, 
thus constituting a very large conducting 
Surface smooth ба al places Shere the dee 
trie change principally accumulates. The 
frame is carried by а strong pl 
presdy provided foc safety ap 
Sruninis of observation, ele, i 
rests on insulating supports F F. These 
should penetrate fr into the hollow apace 
formed by the terminal, апа if the electric 
density at the points where they are bolted 
фо the frame Je still слоты, they may 
be ieu protected by conducting hoods 


А part of the improvements which form 
abject of this section te tran 
mitting circuit, in its general features, is 
identical with that described and claimed in 
ту original Patents Nos. 645,576 and 649,601. 
‘he cet compensa cl A Which fig 
close inductive relation with а primary C, 
and one end of which ie connected to x 
plate E, while its other end is led 
through a separate self-induction coil D and 
а metallic cylinder B' to the terminal D. 


intemal bidirectional EM wave substructure — just sees is natural medium — а 
Collection of nuclei- It is not disturbed or bothered by the fons in the ocean, which are 
such а formidable barrier to ordinary EM force field waves. With the intersection of two 
tery weak scalar EM beams locked on the underwater Thresher, ordinary EM energy 
appeared by destructive interference of the scalar wave envelope. destroying the 
envelope and icing’ the intemal EM energies. Thus the use of two scahr 
interferometer beams in the ocean to intersect and jam an underwater submarine is 
father straightforward, with scalar electromagnetic Weapons. Indeed, an area of the 
ocean can simply be scanned by such an interferometer, to jam all underwater submarines 
fn cause them to sink to their destruction, Note tha, with their electronics squclched 
Of jammed, such stricken subs cannot fire their nuclear missiles. Indeed, the electronic 
icit in the nuclear Weapons themselves аге jammed and squelched, preventing arming 
"and operation of he weapon. 


On Api 11, 1963, one day afier the ЫШ of the Thresher, а Soviet scalar EM 
Interferometer weapon — probably the same one that ever so gently touched the USS. 
‘Thresher — was gigantically pulsed, to intersect two giant potential pulses underwater, 
deep under the surface of the ocean 100 miles north of Puerto Rico. The tremendous 
outburst of unfolded EM energy in the destructive scalar interference zone produced а 
huge electromagnetic explosion deep underwater. Except for nuclear radiation, this 
underwater electromagnetic burst produced all the phenomena of a deep underwater 
"clear burst, A cone of water rose ош of the Ocean to а height of half a mile, 
mushroomed ош into a giant mushroom shape, then fell back into the ocean. The 
explosive eruption was observed by the pilot and crew of a passing U.S. jetliner, and 
feported to the FBI and the US. Coast Guard, Khrushchev had demonstrated the 
weapon's ability to drastically attack and destroy underwater targets, or even use such great 
underwater bursts to destroy whole ffotillas of surface vessels. Ironically. just at the time 
that the waters ой the East Coast of the United States were alive with ships searching for 
"he lost Thresher, the same weapon that killed the Thresher was tested again, and по one 
realized what was occuring 


With these two strategic demonstrations and Soviet involvement in events leading to the 
assassination of President John Р. Kennedy on November 22 of that same ye 
Khrushchev soundly avenged himself for his humiliation by Kennedy and the United 
States im the 1962 Cuban Missile Crisis. Afer that 1962 humiliating facedown and 
Khrushchev forced withdrawal of his Tong range missles fm Cuba, the Communist 
Pay leaders had been moving to remove Khrushchev from power. Khrushchev's 
dramatic, succesful 1963 demonstrations and the death of John F. Kennedy. all under 
over of an effective deception plan. persuaded the Communist leaders to continue him 
in power fora litle longer 


Soviet tests against actual U.S. targets continued over the years. In 1972 at a secret 
meeting in Prague of the leaders of the European Communist parties, Leonid Brezhnev 
Confirmed that detente was a hoax (jus as Gorbachev's Glamast is а hoax!) Brezhnev 
Tamed 1985 as the year that the Soviets would be ready to control the skies, the oceans. 
and most of the land area as they might wish. In other words, all the great strategie scar 
ЕМ weapons would be completed, deployed, and operationally tested 


On December 12. 1985, Soviet “over-the-horizon radars” — with inflded Whitaker 
bidirectional EM wave structures 10 provide distance-independent holography and 
Aispersion-lree phase conjugate shooting — locked-on and destroyed a US. Arrow 
"Allies DC-S jet arerat at Gander International Airport, Newfoundland. In destroying 
the aircraft as а demonstration thatthe 1985 schedule had been met and the Americans 
‘Were none the wiser, the Soviets killed 248 U.S. Army troops and 8 civilian crewmembers. 
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[Sce Figure 21]. The troops were U.S. paratroopers retuming to their home station from 
UN peacekeeping duties in the Middle Fast. They were coming home for Christmas, and 
"heir parents, families, and fends were waiting lor them in happy anticipation. The 
terrible tragedy took those happy young lives, and the lives of the fine Arrow crew — опе 
fof is Best. M was not an acident, and it was not a terrorist bomb that destroyed the 
пай and killed all those young soldiers and the crew. It was а brutal, cynical, overt act 
of war by the Soviet Union. И was the final demonstration to Gorbachev of meeting the 
Soviet 1985 schedule for having these giant Weapons deployed and operationally ready 
nd tested. Just two weeks earlier, the weapon had been tested for the third time against 
305 shuttle launch, but in а nondestructive manner. Some six weeks after kiling the 
Arrow, the same weaponry would be used in a highly specialized ЫШ of the Challenger 
with is crew of seven. But here is what really happened to the Arrow DC-8 on 
December 12,1985 


Figure 21. Death ofthe Arrow DC-8, December 12,1985. 


For brevity, we skip all preliminaries, and go immediately to the aircraft as it built up 
speed down the runway оп йз takeoff run. As the Arrow DC- аштай sped down the 
runway. an eyewitness observed multiple beams of light form in the clouds overhead — in 
Tact, she observed the self-focusing of the scalar potential beams of the interferometer. 
‘This selPfocusing (selftargeting) began to cause clectosttic cooling in the aircraft 
engines’ combustion gases. This is easly accomplished by properly adjusting the bias 
potential on the electrical ground ofthe distant interferometer transmitters in Rusia s0 thar 
‘he transmitterpotental is below the ambient penta ofthe target — the aircraft speeding 
down the runway in Newfoundland. Ifthe transmitter potential is lower, а gradient exists in 
the scalar beam Whitaker structure joining the aircraft and the Russian transmitters, and 


м 


energy ill flow through the internat Whitaker structures, from hotspot on the airplane, — 
Such as thefiercely burning combustion gases —to the distant transmitter electrical ground. 
This will electrostatically cool the greatest hot spots — the hot combustion gases inside the 
engines. 


The electrostatic cooling in the combustion gases inside the engines caused them to lose 
exhaust gas velocity. hence reducing the engines thrust — just at takeoff rotation. As the 

eral! began to rotate for Шой. is engines were already losing substantial thrust, 
“although they were stillratating atfullspeed. 


Once the weapon was focused, Soviets fired an electromagnetic missile directly at the 
acra, using distance-independent holography, employing the internal Whittaker EM 
wave structures of the scalar potential beams. The inerering sky beams flared as an 
electromagnetic missile formed and shot to the aircraft. (The EM missile smike was seen 
By the wimess asjust a ball or Беат of light that streaked from the glowing beams in the 
clouds, down to the айстайу The EM missile struck the aircraft in the fight side of its 
fuselage ahead of the engines and blasted a hole right through the fuselage. This 
anomalous hole was noted. It was tested and found to have no chemical residues. proving 
that it was not due to а chemical explosion ora terrorist bomb. However, iwas due to the 
strike ofthe EM missile! 


‘The боке ball of EM energy penetrated the fuselage and struck the aircrafts interior 
plastics, explosively igniting them instantly — all just at lat Multiple independent 
Witnesses sw the aircraft glowing with an orange light, fom the fierce freight shining 
Out the windows and the radiant energy of the locked-on interferometry beams 
Interestingly, the witness that saw the Беат отт in the sky, and the beam shoot down and. 
strike the airerafh was not allowed to present her testimony to the official board of 
Investigation. 


“The flaring of the skybeams associated with the EM missile strike, and the glow on the 
айгай from the electrical energy in the locked-on scalar EM beams, brightly Ii up the 
cabs oftrucks speeding down the nearby highway. The sirike of the EM missile also caused 
{sharp electrical spike in two instruments on board the айта, as recorded by the Tight 
recorder. The instruments and the flight recorder actully recorded he strike of the EM 
missile iself. [Figure 22]. The aircraft was slowing fom the Whittaker beam structure 
holography and beam tracking and sel-targeting. Inside the struck aircraft, in addition to 
the explosive fire and fierce firelight, violent outgassing from the explosive ignition of the 
plasties produced an explosion of soot and toxic fumes, including highly lethal hydrogen 
Cyanide gas. With a breath or two. lethal doses of the toic fumes were inhaled by the 
surrounding occupants. About half the personnel on board were already dead or dying of 
Cyanide poisoning as the faliering plane reached its high point of less than 100 fet, il 
ачен 


The U.S. Armyperformed autopsies on the remains of almost all he dead personnel in the 
crash. These autopsies indicated that almost half the personnel were already dead of 
hydrogen cyanide poisoning before the airplane exploded on impact with the earth. This 
autopsy information was illegally withheld from the oficial investigating board for the 
accident — another deliberate criminalinterference with the proceedings 
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Figure 22. Electrical spikes in two on-board sensors of the Arrow DC, caused by 
strike ofan EM missile during ial rotation. 


But to return to the faltering Arrow DC-8. With its engine thrust steadily diminishing by 
electrostatic cooling of engine combustion gases, even though the turbines were rotating 
2t good speed, the stricken aircraft sank, stil tail down, and struck the ground, exploding 
and kiling the remaining personnel on board, and scattering the burning wreckage over 
the crash area, However, the sharp strike of the EM missile with its extremely powerful 
associated scalar EM pulse had intensely "guick-charged” and activated the atomic nucle 
%айсгай materials, metals, ete in the adjacent areas ofthe aircraft surrounding the strike. 

These Whitakeriscalar-actvated (scalar-charged) nuclei were now emitting strong scalar 
graviton radiation. So strong scalar graviton radiaion—sealar potential radiation — was 
suing from the scattered parts and burning materials in the crash area. During the next 
few days, recovery personnel were exposed to this unsuspected scalar radiation: Many of 
them (about 60 or so) later developed delayed illnesses and health changes similar to 
‘those in sealar-radiated US. Embassy personnel in Moscow: dizziness, headaches, nausea, 
Stomach and intestinal upset, liver changes, blood changes, vertigo, and stress syndrome 
symptoms. 


We accent this point most strongly: We have seen these symptoms before, in personnel 
radiated by the Soviets at the U.S, Embassy in Moscow. The Johns Hopkins study of that 
Situation clearly shows that the active ingredient is the salar potential, not ordinary EM 
force fields. We know it is scalar EM potential radiation that causes these delayed health 
symptoms. Further, from our sudy of the Kacnacheyev estopathagenic effect. ihe Popp 
Cellular communication system, and the Priore anti-cancer machine, we know the precise 
mechanism that causes the diseases. 


"The signatures of the use of the scalar EM weapon are clear. Further, additional strong 
evidence exists of prior 1985 nonlethal testing of the same weapon that was utilized to kill 
the Arrow DCA. 


Several months before the kill of the Arrow DC-8, another anomalous los of engine 
power by an айтай is interesting. In February 1985. on а Might from Taipei to Los 
‘Angeles, a China Airlines Boeing 7375P about 300 miles northwest of San Francisco was 
‘subjected t a similar but milder “self-targeling and cooling of engine combustion gases” 
treatment by the same Soviet weapon. (Figure 23]. AL 1100 feet the азай fist 
experienced а sight turbulence — probably just when the scalar lock-on of the weapon 
occurred, where the emerging outfolded EM energy in the surrounding air created some 
Sight turbulence. Then selftargeting began in the Whittaker structure of the 
Woodpecker standing potential wave interferometer beams. The initiation of sit 
targeting narrowed the interferometer onto its engine combustion gases target in the 
aircraft engines, causing substantial emergence of negative energy in their combustion 
gases. This electrostatically and drastically cooled the combustion gases, causing seriously 
decreased exhaust velocity, loss of engine thrust, and a special type of engine ame- 
‘sulfing. Fist one engine failed from the drastic cooling of ts gases, and then the others 
failed im short order. The failures and resulting plunge of the aircraft lef several 
signatures, however, of the anomalous mechanism causing them. Electrical power on 
Board the aircraft did no fail, because the engine failure was anomalous los of thrust in 
fully rotating turbines due to direct electrostatic cooling of the combustion gases in the 
‘engines themselves. Hence the mechanically coupled electrical generators were stil 
Totating at ful sped and producing electrical power, and so the aircraft electrical system 
‘maintained power. Passenger oxygen masks did not deploy, indicating that engine 
rotational power (not thrust!) was ys available to operate electrical and pressurization 
‘stems. In a hair-raising, uncontrolled plunge of the ай toward the earth, the pilot 
fought to restart the engines and regain control of the aircraft. The instruments reacted 
anomalously. The crow reported that the stick shaker did not activate and the overspeed 


waming clacker did not activate, Severe G-loads were experienced in the downward 
plummet of the aca, causing severe distortion of the til cone and damage to that 
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Figure 23. Engines disabled a passengerjet drops six miles in two minutes. 


Anomalies in the G-forces inside the aircraft also occurred. The flight engineer was 
тошу immobilized by the gfores at his cockpit duty station, yet the pilot and copilot 
directly on either side of him were unaffected. This ia highly significant selective gravity 
and selective inertia” anomaly and a clear signature of the negative energy being 
Introduced into the aircraft by the selftargeting Whittaker beams. As the асай 
plummeted down, it fell out of and away fom the intersecting Whittaker interference 
beams. Apparently the distant Soviet operator deliberately did not continue to tack and 
attack the target as it fell. Once the aicrft fell out of the EM Kindling/outfolding in the 
‘beam intersection, the scalar activation in the engines and vicinity began to decay away. 
Since no drastic pulse input — such as the strike of an EM missle — was employed by 
the Soviet weapon, scalar activation was not severely high. Thus only light to- moderare 
activation of nuclei occurred, and this is a short-lived phenomenon that will decay quickly 
nce the steady activation beams are removed, In other words, the exces scalar charge 
Фа the nuclei began to discharge by scalar emission, and the cooling of the combustion 
pases began o decrease steadily. 


Instrumental anomalies occurred as well, since instruments interact individually to being 
salary activated. The crew reported that the cockpit instruments detected immediate 
autopilot disengagement; Hight data recorder instruments showed that the autopilot did 
not disengage during the inital descent Thus both the pilot and the autopilot 


conceivably were fighting to move the contol surfaces during at least the initial phase of 
the fall. The landing gear lowered, but the pilot did not initiate the action. 


After a fall of some 32,000 feet in about 2 minutes, the Whitakerscalar EM activation 
‘was discharged sufficiently so thal, with internal combustion cooling greatly diminished, 
the pilot managed to restart three engines and regain control of the ачай. The crew 
then made an emergency landing at San Francisco International Airport. For example 
references, see (1) Bearden. Ferde-Lance, Маг. 4,1985, p. 175-176 (2) Aviation Week & 
Space Tecnology, Feb. 25, 1985, p. 28: Mar. 4.1985, p. 39: G) "Feiner drops 32000 feet 
400 aboard: 50 are injured" AP release, Нине (Alabama) Tunes, Feb. 20,1988, р. 1 
(4) "China Airlines pilot denies cockpit error” AP release. Huntsville [Alabama] Times, 
Feb. 21,1985, нА 


But there is much additional evidence that bears directly on the scalar kill of the aircraft 
at Gander. 


On Nov. 26,1985, two weeks before the kill of the Arrow DC-8, the same Soviet weapon 
was tested nondestrucively against a U.S. shuttle launch at Cape Canaveral, Florida. 
(This was the third nondestructive test using а launching space shutlenooster as a 
‘convenient simulated 1CBMpracic target) Seconds before the launch, an offset strike of 
fan EM missile was actually photographed by Bob Gladwin: [Figure 24]. The photograph 
as later printed by this author (Bearden, Fer-de-Lance, 1986, p. INT]. Over the general 
auch area, another holographic ball of light — a marker beacon used by the Whitaker 
interferometer for precise drstance-independent registration in the target area — was 
clearly observed by hundreds of persons and photographed by George Suchary. 
[Bearden, Fer-de-Lance, 1986, p. IB2] A similar holographic ball of light for precise 
registration was also videotaped above the explosion of a Titan 34-D missile seconds after 
launch in April 1986, that Titan was also destroyed by the strike of an EM missle or by a 
very strong EM pulse through the Whittaker channel of a Soviet scalar interferometer. 
[See Figure 25). In 1986 a Delta rocket was also destroyed by the range safety offer айе 
an anomalous internal EM surge command shut down the main liquid-fueled engine, with 
the three strap-on boosters sill burning so thatthe rocket went unstable. А mysterious 
light streak was observed on videotape to approach the rocket from below and fom the 
side, rising and striking the vehicle. just before the mysterious main engine shutdown. 
Precisely such anomalous "intemal command and control switching by introduction from 
an external source" has been exhibited by the British Ariel VI satellite as well Also in 
Spring of 1986, a French Aniane missle suffered mysterious shutdown interference, 
тезийа in the destruction of the rocket. 


In the case ofthe Arrow DC- high U.S. and Canadian оа — not knowing anything 
ofsealar electromagnetics — were probably very afraid that the aircraft had actualy been 
bombed by a terrorist group. possibly on behalf of the Iranians. High U.S. officials were 
most anxious not to reveal anything further about the Iran/Contra weapons айг and its 
official U.S. governmental coverup. This probably explains why a US. Army General 
quickly arrived at the Gander crush site and brought exceedingly srong pressure to bear to 
Quickly bulldoze over the crash residue. И also probably explains why most evewtiness 
Testimonies that contradicted the — probably deliberately selected — “ice buildup” cover 
Story were withheld from the accident investigation board. and why the board was nor 
permitted open acces o the files and wimesses This unprecedented action, of course, is 
antamount to deliberately withholding evidence from a court and interfering with a cour 
teal а criminal offense. High U.S. officials would have been most anxious to keep 
бош revealing any sign of onboard fire or explosion, since — if the crash had been due to 
a terrorist bomb — this might Шу open up the investigation and drive it sulicendy far 
але to reveal the Iran/Contra coverup by the U.S. government. 


Figure 24. Strike of an EM missile, offset from launch of the shuttle Atlantis on 
November 26, 1935, Photo by Bob Gladwin. Several other major anomalies also 
occured. Two weeks later, the same Soviet weapon destroyed the Arrow DCS at 
Gander, Newfoundland 


Figure 25. Soviet Woodpecker beams intersect over North America. This Soviet 
‘TeslafWhiuaker weapon can destroy US. ICBMs and bombers at launch and takeoff 
and during the initial phases of fight. It can also destroy carriers task forces at sea, 


and underwater submarines 


So in addition to the wanton Soviet act of war and murder of the troops and crew aboard 
the Arrow ОСЗ aire, a gross miscaniage of justice occurred due to (1) technical 
ignorance of scalar electromagnetics and of signatures of the strike of а scalar EM 
weapon, (2) deliberate high-placed collision and manipulation, and (3) probable 
mistaken offshe-record belief by high U.S. officials that the crash was really caused by а 
bomb planted by a terrorist group backed by Iran. By rather gross manipulation of the 
Investigation, of the files, and of the board itself the “accident” was officially blamed on 
human error due to failure 10 dice the aircraft. The members of the board split in their 
finding, however, and a minority opinion Was also produced, denying the ice theory 


Families of the deceased U.S. soldiers have demanded a thorough reinvestigation. This 
researcher stands ready to open his files to the investigating board, a Congressional 
investigating committee, or any special board investigating the "accident". Twa gladly 
provide substantial briefings regarding the complete history of Soviet scalar EM weapons 
and their testing, the precise mechanisms and signatures of scalar EM weapon strikes and 
Kills, and specie indicators in the Arrow DC-8 crash incident that remove any doubt as 
то what actually caused the crash. There he matter stands. 


62, Devyatkov and Golant, "Prospects for the use of millimeterrange clectromanetic 
radiation. 1986, 


(63. Dewyatkow Ed. Applicationsof Lov-Intensiy Millimeter Wave Radiation... 1985. 


64. Again recall Khrushchev's 1960 statement that these new fantastic weapons could wipe 
шай life on earth unrestrained! used. Also recall Brezhnev 1975 characterization of 
the weapons as ^ more frightful than the mind ofman has ever imagined.” Even in more 
orthodox chemical warfare, the Soviets are forging ahead. For example, the prestigious 
London Sunday Times, Oct. 1. 1989 reported the Soviet development of genetically 
engineered toxins designed to have a very specifie effect for a defined ime — such as 
Violent diarrhea, uncontrolled weeping. ete. The Soviets have consistently bed about the 
шеш of their chemical and biological warfare developments 


65 Whittaker."OntheDifferentialEquations...",1903. 


66, Ibid., p. 355. Further, the speed of light itself is not constant, but varies as а funcion of 
the local energy density of spacetime — ie. as a funcion of the magnitude of the 
ambient spacetime potential ici 


67. Multiplication of waves signifies a modulation process, which locks the pair together. In 
туйу. this also Jocks paired photons together. building graviton structures and 
Scalar EM potentials rather than EM force fields. 


68. In present quantum field theory, the spin-2 graviton is taken to be the quantum particle 
ofthe gravitational field, while the photon is the quantum particle of the electromagnetic 
бе. Essentially every field is so visualized, hence the name quantum field theory. In 
scalar EM, the graviton is envisioned as an average over time of the constantly changing 
photon coupling/decoupling less than, equal to, or greater than to, according to whether 
focal spacetime is negatively curved, Йа, or positively curved. This is also consistent with 
the modern view of a field: because of vacuum fluctuations, rigorously one no longer 
speaks of "the” field, but of rheprobabili ofa particular fed configuration. See Charles 
W. Misner, Kip S. Thome. and John Archibald Wheeler, Gravitation, WH. Freeman and 
Co. San Francisco, 975, . 1191 
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Thus we are implementing what heretofore has only been speculated upon. For example, 
sce T.D. Lee, Chapter 25: Outlook, "Possibility of vacuum engineering” Particle Physics 
and Introduction to Feld Theory, Harwood Academic Publishers, New York, 1981, p. #26, 
Also. recently it has been realized that spontaneous emission. for example, is not a 
fundamental property of mater as previously believed Instead, it is actually à property 
ofthe atom-vacuum system and its virtual particle fux (VPF) exchange. I is aso possible 
to alter that УРЕ exchange system and thus alter spontaneous emission, Cavity quantum. 
electrodynamics is one of the recently uncovered examples by which spontaneous 
emission can be profoundly affected by altering (structuring) the vacuum states. See 
Serge Haroche and Daniel Kleppner, "Cavity Quantum Electrodynamics." Physics Today 
Jan. 1989, p. 24-30. 


“There is in fact no precise definition at all of the gravitational Пе! In the general 
relativity theory, many mathematical things are associated with gravitation. Cf Misner, 
Thome And Wheeler, Gravitation, 1973, p. 399. Quoting: "The terms ‘gravitational 
field" and ‘gravity refer in a vague, collective sort of way to al of these entities. Another, 
equivalent term for them is the geometry ofspacetine.” 


The present authors comment is that Whittaker shows us how to deterministically 
structure and curve spacetime — including locally — and utilize this structured spacetime 
curvature in an engineering fashion: 


Activation of the atomic nucleus — by a determinisically patterned, massless charge 
structure — can be thought of as analogous to charging a capacitor. However. now in 
Addition 10 the "gross overall magnitude of charge." we must speak of the magnitude of 
‘ach specifie charge ofa particular graviton structure. The overall gross charge may have 
many infolded individual graviton structures (charges). cach of which may be at а 
different magnitude. Now we may determinsieally collect. store — and then discharge and 
ize — specific spacerimefgraviton/virtual particle flux paernsfatrucures, all hidden 
Inside the envelope of "normal" poentalcharge and inside "nora electromagnetics. 


Note that this notion of a set of "partial charges." cach of differing graviton patemed 
structure, is similar to the notion of "partial pressure” in mixtures of gases. In the case of 
ases, the overall mixture has an overall pressure, but specific parts of that total pressure 
ме due to the specifie component gases. In the new view, overall massless photon flux 
electric charge) exchange between vacuum and a charged particle of mass, aso consists 
‘of specific “paral charge” components. Further, some of these "pari charge 
components" can be deterministically structure. 


Another way to say this is as follows: The overall stress of the vacuum exchange with a 
particle of mass constitutes the overall charge of the particle. In the case of virtualphoton 
‘xchange between vacuum and mass particle, the overall exchange Mux constitutes the 
Overall еее charge of the particle. That overall electric charge (overall photon Tx) 
"may be composed of several components. In some ofthese ик components, the photon 
Ла exchange may be deterministeally organized. Thus we can speak of the partial 

аванс stress" or electric charge of cach component. The overall electric stress, or 
electric charge, isthe sum of the compoonent partial electric stessesicharges. 


We have moved the concept of electric charge an entire level deeper than is presently in 
orthodox physics, by introducing the notion that an overall statistical virtual particle fux 
has ordered components, Quantum mechanically, the electric charge of a charged 
particle is due toan exchange of vital photons, between the vacuum and the mass of 
the particle. Now we have added hidden structure to that virtual photon flux exchange 
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‘The connection to the latter should always 
be made at, or near the center, in order to 
secure a symmetrical distribution of the cur- 
ent, as otherwise, when the frequency 
Very high and the ow of large volume, the 
performance of the apparatus might be im- 
paired. The primary C may be excited in 
Eny desired manner, from a suitable source 
of currents б, which may be an alternator 
for condenser, the important requirement 
being that the resonant condition is estab- 

shed, that is to say, that the terminal D is 
charged to the maximum pressure developed 

fe circuit, as-1 have specified in my 

original patents before referred to. Thead- 
fastments should be made with particular 
dare when the transmitter is ond of great 
over, not only on account of economy, but 
ico in order to avoid danger. 1 bavestow 
that it is practicable to produce in а reson 
ing шов E A B BY D апае dete 
activities, 


paci eene of horse power, and 
undreds of thousan rso-power, 

їп such a case, if the points of maximum 
ressüre should be shifted below the ter. 
final D, along coil Ba ball of fre might 
break out and destroy the support F or any- 
thing else in the way. For the better ар. 
preciation of the nature of this danger it 
Should be stated, that the destructive action 
may take place with inconceivable violence. 
‘This will cease to be surprising when it is 
borne in mind, that the entire energy acou- 
mulated in the excited circuit, instead of re- 
quiring, as under normal working condi- 
ons, one quarter of the period or more for 
its transformation from static to Kinetic 


form, may spend itself in an incomparebly 
Smaller interval of time, at rate of many 
‘The accident is 


apt 
being strongly excited, the 


ually, 
Ed 
safety 
erably on terminal 
or plates either of 
Of Curvature or protruding more or less be- 
Sond the others (in which case they may be. 
Ze larger radius of curvature) so that, should- 
the presure rise to а value, beyond which it 
is not desired to go, the powerful discharge 
шау dart out there and lose itself harmlessly 
inthe air, Such a plate, performing a fune 
Won similar to that of а safety valve on а 
high pressure réservoir, is indicated at V. 

till further extending the, principles 
underlying my invention, 


ial reference 
je made to сой В ind conductor В. The 
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latter is in the form of а cylinder with 
smooth or polished surface of a radius much 
larger than that of the half spherical ele- 
ments P P, and widens out at the bottom 
into a hood H, which should be slotted to 
avoid Joss by eddy currents and the pur- 
pose of which will be clear from the foro- 
ing. "The coil B is wound on а frame or 
rum D* of insulating, material, with its 
turns close together. T have discovered that 
‘when so wound the effect of the small radius 
of curvature of the wire itself is overcome 
snd the cl behaves ва conducor of large 
Tadius of curtature, corresponding to that 
s drum. This feature 38 oE consider: 
ble practical importance and is applicable 
not only in this special instance, but gen; 
erally. For example, such plates at P P 
of terminal D, though preferably of large 
fadins of curvature, need not be necessarily 
зо, for provided only that the individual 
plates ог elements of a high potential con- 
Guetor or terminal are arranged ih pros- 
jms, о ea lier and with, their, gutar 
woundavies along an ideal symmetrical en- 
veloping surface of a large radius of curve 
ture, the advantages of the invention will 
be more or less fully realized. The lower 
end of the coil B—which, if desired, ma 
фе extended up to the terminal D—skoul 
de. somewhat below the uppermost turn of 
coil A. This, Т find, lessons the tendency of 
the charg to break out from the wire con 
nectin an along the su 
cing, pass along the sup- 


Having described my invention, I claim: 
1. As a means for producing great elec- 
trical activities 3 resonant circuit having 
йз outer conducting boundaries, which are 
charged to a high potential, arranged in 
Surfaces of lerge radii of curvature, во as 
fo prevent leakage of the oscillating charge, 
Substantially as set forth. 
3. In apparatus for the transmission of 
electrical energy a circuit connected to 
round and to an elevated terminal and 
ring is war ending, Бодап 
‘which are subject to high tension, аттап 
In utes of Jarga radi of ситыше sub 
stantially аз, and for the purpose described. 
3. Ta a plant for the transmission of elec- 
trical anergy without wires, in combination 
St a primary or exciting circuit a second: 
му ‘ground and to an elevated 
terminal and having its, outer E. 


boundaries, which arè charged to а bi 
Potential, arranged in surfaces of large radii 
Df curvature for thé. purpose of preventing 
eakage and 1058 of energy, substantially as 
set, forth. 7 

4. As a means for transmitting electrical 
energy to а distance through the natural 
media.» grounded resonant circuit, com- 
prising a part upon which oscillations аго 
[иргей and another for raising the ten- 


that constitutes the electric charge of the mass. However, structuring of the (observably) 
massless virtual particle flux that is “charge” is easily proven by a gedanken (thought) 
experiment as Follows: In present electrical physics, it is universally postulated that cach 
potential has a charged particle somewhere as its source or generari It is also 
Universally postulated that, at a distance from the charge that is the source of the 
potential, the potential is inversely proportional to the square of the distance, in the most 
eneral ideal case. Thus the potential from the charge has everywhere in Tinite space a 
Ronzcro value. 


Now suppose that suddenly an electric charge is introduced (spontaneously created) in a- 
small region. This charge is the source of a suddenly created potential, which — it is 
usually assumed — travels outward in all directions fom the source, at the speed of light, 
decreasing inversely as the square of the distance. Theoretically. this potential wil 
continue to expand out into the universe forever, at the speed of light, never quite 
becoming zero. Ву common physics assumption, all charges n the universe have such 
traveling potentials moving ош into space, all the time. 


Now select a very distant point, many lightyears out into deep space. Through this point, 
incalculable weak potentials — from an incalculable number of distant charges — arc 
moving through а small differential volume surrounding the point, from and toward all 
directions. These potentials are continually changing and interfering with cach other. 
Since the distant charges were dynamic (Le. part of moving systems, exploding stars, 
whatever), the potentials in the Hux through ite differential volume are highly dynamic 
and changing. "The interferences of these potentials generates pair creation, pair 
annihilation, and other virtual particle processes at an incredible rate and in an incredible 
aret. In the differential volume of space around that point, this violent, continual 
Interference ofpotentalsproduces what is û violent, extreme, virtualparticl fux. 


However, we can take such a differential volume around any point in the universe, and a 
similar virtual particle fux will be present, generated by the local interference of 
potentials fom the distant charges of the universe. The vîrivalparticle flax of vacuum is 
Completely deterministic aprion Ys still statistical, because a macroscopic observer will 
be unable to have instruments fine enough to detect and measure each and every single 
ital particle inthe flux. However, И still contains hidden order. In short, this virtual 
particle Пих of vacuum is chaotic, по random, as we have just shown, АП elect charge 
ff fundamental particles alvays did contain deterministic substructures. АШ we are saying 
is that, to have higher levels of order inside the charge structuring. all that is necessary Is 
to colere the part of the basic determinism into higher levels of determinism. To 
complete our gedankenexperiment, ve now show that. 


We now simply introduce some ordinary electric charges into and onto a geometric 
structure, such as a wire grid, or а shaped physical pattern of arbitrary intricacy. The 
charges adjust themselves according to the pattern. proximity, etc. When they are 
adjusted, we note that, in addition to the physical material, we have a specific, geometric 
charge листите in space at this location. Now we simply examine the potential radiating 
‘out into space from this charge structure, The potential from this overall geometric 
charge source will сату a structure ino space that is precisely correlated to the charge 
Source. Let us suppose that several (say, three) major geometric forms exist in the charge 
structure. Then three major geometric forms exist in the potential radiating ош into 
Space. Let us now traverse around the surface of a giant spherical shell — say a lighiyear 
away — that has the geometric charge source as its center. The magnitude of the 
potential on cach clement of that surface is precisely correlated io the distant 
Corresponding parts of the charge source. Let us now wiggle the charge source back and 
forth. One year later, corresponding wiggles (increases and decreases) of the values of 


the potentials in cach differential surface element will ako fluctuate, in precise 
correlation о the manner of movement of the distant source one year earlier. 


Mathematically. we are quite free to break the overall charge of the source into three 
parts, one for each of the three main parts of the geometric charge structure. By the 
Superposition theorem, the potential from this three-fold charge structure, at any distant 
point in space. cun be separated into three potential components or elements. Each of 
{here potential components — which is now а partial potential with respect tothe total 
potential — is precisely correlated to one of the three distant parts of the distant charge 


But that demonstrates that the virtual particle fux of vacuum — the potential — at any 
point can be and is structured, Further, it demonstrates a case of deliberately structuring 
{he distant potential — and the distant virtual particle Пах of vacuum — deterministieal 
OED. 


This line of reasoning was advanced by this author conceptually, many years ago. Happily, 
Puthoff has placed i оп a rigorous mathematical basis, und extended i to show d 
complete giant universal feedback loop, via vacuum fluctuation, between all the charges 
of the universe. See НЕ, Puthof. “Source of vacuum electromagnetic zero-point 
energy” Phys. Rev. A, 400, Nov. 11989, p. 4857-4862. 


In the new concept, as а result of structuring of the charge flux, we have violated yet 
another of the physics tenets about charged particles: the present assumption that, in a 
collection of one type — say. electrons — each is always identical to any other. This 
identity assumption requires random variable treatment of the statistics, since the 
identical electrons are now а random charge ensemble. However, in the new view the 
electrons can have differing infolded charge structuring, and the specifie virtual particle 
‘exchange of each electron with the vacuum may be differently structured, although the 
total charge ofeach electron is the same magnitude. That is, the overall electron charges 
may be identical, but the electrons may have differing and deterministic partial charges. 
‘Thus the overall potential fom a charge may have a deterministic or information content 
that is deliberately created and formed (Shaped) by a living system. This hidden 
‘information content of the feld. as the Soviets call it, has been used by biological 
systems since time immemorial, It is used in controlling their deepest, most subtle ving 
functions, Normal “elccuon-wiggler” detecting instruments do not see this hidden 
information substructure. 


The potential pervades an atom, completely through the electron shells and into the 
nucleus, centering itself there. As a particular partial potential is steadily impressed on 
the nucleus, gradually the nuclear potential changes its internal structuring so that more 
of it is composed of that partial potential and structured accordingly. This is known as 
activation ofthe nucleus, with à particular charge structure or information content. The 
ЕМ coupling between nucleus and electron shells gradually changes the electrons in the 
shells slightly — including the covalent electrons bonding the atom to other atoms in a 
molecule. Gradually these bond structures also shift and change accordingly. as the 
activation pattern spreads through the bonding lattice structure. This is known as 
activation ofthe material. (Years ago, 1 called this activation process kindling, that is, the 
gradual intcgrationcollection of deterministic virtual patterns (of the hidden information 
Content of the potential field) into corresponding macroscopically observable patterns. 
Activation of a material (or solution, ог gas, or wave, or an overall charge potential) with 
а hidden information content consisting of deterministic partial potentiale is the hidden 
physical mechanism and basis for psychometry and homeopathic medicine, for example, 
‘but those are matters for discussion later in the paper. 


%0 


In closing this note, an electron ог other fundamental charged particle can also have a 
different magnitude of electrical charge than the accepted standard value. By internally 
Structuring the potential and adjusting the magnitude of is components, the charged 
particle can be raised through a continuous spectrum of excited states (potential charge), 
And these excited states (this potential) can be detenninistically substuctured (tailored 
‘with hidden information) to affect the consequent interaction with a particle ог other 
entity when the excited state discharges to interact with it In this discharge, the hidden 
Information content can be integrated and collected on the interacting particle, changing 
the normal interaction that occurs — an example being, of course. homeopathic 
potentiation and subsequent deterministic structuring and electrochemical action n the 
body from the potentized solution. This is how the electrical pattern of a chemical or 
‘compound can be impressed into and onto the bonding structure of water. for example 
to potentize it with the "orn o information content of hat compound, eventhough not 
a Single molecule of the original compound physically remains im the water. in the 
ensuing chemical interactions of the potentized water with the body, the activated 
information of the compounds form! is discharged into the body and is cells, 
accomplishing electrochemical changes similar to those induced by the real physica 
Compound itself when present. Electromagnetic homeopathy using the "hidden 
information content of the field is the system of medicine that Devyatkov is talking about 
in his research and testing. See Devatkov and Golam, ibid, and Devatkov, Ed., bid 


Obviously, for example, when a group of nonidentically activated electron charges 
interact, hidden order in the overall chaos (overall chaotic charge, or conglomerate 
potential) may lead to quite different macroscopic behavior of the system than pure 
Tandem variable statisties would predict. That is. unexpected large-sclar ordered 
behavior of the entire system of collected, interacting electrons may emerge and even 
stabilize, "This can affect the apparent Inertia, mass, chemical, and electrical behavior 
exhibited by the system. 


Which is why there presently is no really adequate definition of gravitational field. (See 
note 70 above). While this point is obvious, И is very important. If one structures the 
local spacetime, one can get devices to work abnormally. since now the interaction of 
spacetime with the devices is not just simply the statistical interaction of a randomized 
Virtual particle fix, The “laws of nature" have been slightly altered. so to speak, 


For example, Frank Golden once developed an electric motor which, after several years. 
produced an output power that was 167 times the input power. What we did not know 
‘Nas that his years of operation and struggle withthe motor and its structure had gradually 
deterministically charged-up (activated) the local atomie nuclei and activated the local 
vacuum potential. Thus the motor gradually “grew” its increase in power. seemingly 
violating conservation of energy if one tried to regard the motors а closed system. (ОГ 
course И was now an open system, receiving an input from the structured vacuum as û 
hidden source. In other words, Frank had formed a structured quantum potential in the 
local area, coupled to the machine. 


Frank then changed jobs and moved to a new location several hundred miles away. He 
thus moved the motor several hundred miles, whereupon it promptly relapsed back into 
just an ordinary electric motor, though sill some 90 percent efficient. The motor was 
then in an unstructured, unactivated vacuum potential at the new location, and hence had 
lost hidden quantum potential source, 


Thunderstruck, the two of us were enlightened by Dr. William tiler, who was aware of 
the specifie "growth effec” we Bad encountered, though apparently unaware of its 
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quantum potential mechanism. Tiller, a brilliant scientist, called it growing the archerpe 
and he had previously encountered the same phenomenon in his own seminal 
experiments with unusual detection systems. 


We should have kept the original motor at the original site, made additional motors and 
moved them radially outward about 200 miles away or to where they would sil exhibit 
about LI to 12 efficiency. Then, all the while running the original motor in its original 
location, we should have run these "outrigger" motors until their efficiencies grew to 1. 
‘Then we should have extended the outrigger ring again, ete. After about five or six 
extensions, the vacuum structuring/activation and the activated quantum potential could 
фе expected to spread on around the cath. in the entire local vacuum potential of the 
сап itself. Thereafter, that particular motor form would work anywhere on earth wih 
167 or so efficiency, because it would be able fo directly tap а hidden vacuum sume 

Regrettably. Frank could по! afford another five yeas of so to regrow the first potential 
activation/structuring for the motors format 


The sharp-eyed reader should also note a specific analogy between this efect and 
Sheldrake’s morphogenetic field. For the explanation of the quantum: potential basis for 
this effect — and for Sheldrake's morphogenetic field — see ГЕ Bearden, "Update on 
Scalar Electromagnetics: New Breakthroughs.” paper delivered to the USPA Annual 
Symposium, Sacramento, California, July 1989 


We choose to regard the EM wave in Whitaker fashion, as consisting of interfering 
scalar potential waves, See Whittaker, "On an expresion of the electromagnetic Bel, 
ibid. 1904 for insight as to how such scalar interferometry. produces ordinary EM. 
Попе energy. Any of all of these interfering potentials may be Whitaker-stuctured. 
im accordance with Whitaker, “On the partial differential equations of mathematical 
physics ibid 1903. 


Specifically. it has ап infolded Whittaker bidirectional EM wave pair structure (graviton 
structure). We are free to tailor that internal structure and use itas we wish. 


Ву composing such bidirectional EM pairs determinisücall and locking them al 
together, one can compose a Whitaker potential (structured local ST curvature) with a 
deterministic internal energy pattern. Perhaps an easy way to do this is to fom the 
spectrum of ordinary waves desired. split the spectrum into two replicas, phase conjugate 
‘one replica, then mix the nonconjagated replica and its time-reversed replica in a highly 
nonlinear medium, such as a rotating plasma, to modulate them together. The union of a 
wave and its phase conjugate or antiwave unites the energy ofboth waves — which just 
adds spatially. However, the resultant E-fields and H-fields of the wavelanivave 
Combination are ero vectorially. Thus one has produced a pure, standing wave ofscalar 
Potential, without EM force fcld resultants. and the wavelandiwave component EM 
Energies ae localized and trapped. That ofcourse is a gravitational wave. In additional 
Pphotons/antiphotons are coupling and uncoupling. This represents the continual creating 
{ind annihilation of spin-2 photon/antiphoton pairs. But a spin two particle, without EM 
force fields but with energy that is trapped spatially, describes а graviton. Further, the 
component E and H fields are still there vectorialiy. inside the zero resultant system. 
Spuually the Efields add and the H fields add {by courtesy of the distonion correction 
theorem in nonlinear phase conjugate optics), however, they are respectively and directly 
oppositivein the time (fourth dimension. Hence hevproduce a electromagnetic stress in 

the fourth dimension only, and thus on the rate offlow of time sel. Since the magnitude 
of the spatially additive E-field summations and -field summations in the standing 
potential wave are periodic. their ime-stressing summation periodically varies the stress 
‘nthe local rate of flow of time. In other words, we have also produced a wn lke 


плели of the rate of flow of local tine. Quantum mechanically, energy and time are 
canonical in the photon. Therefore the local spatial oscillation of trapped graviton 
energy and the local oscillation of the rate of flow of time are inversely related. When 
the trapped energy in the wave is greatest, the local rate of fow of time is slowest. Hence 
we have also inadvertently shown the exact physical mechanism which produces time 
dilation, and the curvature of spacetime as well 


77. Note that one nontrivial result is the emergence of a stable macroscopic world with 
macroscopic order and structure, frm what was apparently “random” quantum change. 
‘One now can immediately verify ihe truth of the old adage, "As above, so below." Since 
the external work is just the outfolded collected content of the inner order, then 
internally reflecting our macroscopic scientific concepts and models is justified. This in 
fact resolves several quite puzzling problems such as (1) why mathematics, founded on 
the external view, applies to the internal and is thus so universal (2) why "its зо simple”, 
to paraphrase Feynman's quizzical pondering of quarks. and (3) why а logic ofonly a few 
rules can be so all-encompassing. It also should tell us why the intensive study and 
investigation of hidden variable theories is the single most important thing that can be 
done o advance physies today. 


т Mere is hidden order in a single quantum, one must consider that order as being in the 
simal state. Otherwise i would not be hidden, but would itself be observable. Being 
‘observable would imply that it was at least one quantum in size, in which ease it could not 
be hidden inside a single quantum because it would be equal to or larger than the 
quantum. 


79. Again, for a most spectacular paper dealing with the oder in the vacuum fluctuations, 
scc HE. риво "Source of vacuum electromagnetic zero point energy." Phys Re. A. 
409), Nov. 11989, p. 4857-1962. This important paper may be interpreted to establish 
that the virtual particle flux ol vacuum is causal Puthoff shows that the fluctuations of 
the zero-point EM fields in the vacuum are deterministic. If one interprets these 
fluctuation fields as creating and driving the virtual particle пих of vacuum, then the 
vial particle ux is also deterministic. Of course this is a penultimate expression of the 
hidden variable viewpoint, and again, "as above so below." I is also a profound statement 
‘ofthe present authors fourth law of logic: That which is totally disordered must also be 
totally ordered. (Order is relative, That which is totally disordered locally is totally 
ordered nonlocally — just as Putholf showed) Рог explanation and proof of the fourth 
Taw of logic — including the proof that it has always been hidden in Aristotle's three laws 
of logic anyway — see Appendix Ш. "A Conditional Criterion for Identity, Leading to a 
Fourth Law of Logic,” in Bearden, AIDS: Biological Warfare, 1988, p. 428-143, 


0. Again, it can only be the collection of the hidden, infolded, stable order inside chaotic 
‘quantum change that produces а stable macroscopic physical reality. 


1 Againscenote10, 
8. A.D Sakharov, Ро Akad. Nauk SSSR Sov. Phys. Dok, Vol. 12,1968, p. 1040. 


83. Stochastic gravitation is summarized up to 1982 in S. Adler, Rev. Mod. Phys., Vol 54, 
1082p. 729 


эл. H.E Puthoff, Phys. Rev A, Vol. 39. 1980, р. 2333: Phys. Rev. D, Vol. 35, 1987, р. 3266; 


Phys, Rey A. 4009), Nov. 1, 1989, p. 4857-4862. See also Harold Puthof, Everything for 
nothing,” New Scientist, July 28,1990, p. 52-55. 
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For example, see Timothy Boyer, "The classical vacuum." Scientific American, Aug. 1985, 
р. 70: Walter Greiner and Joseph Hamilton, "ls the Vacuum Really Empty". American 
Scientist, March-April 1980, p. 154; Roman Podolny, Something Called Nothing — 
Physical Vacuum, What is 12, Mir, 1986; LR. Aitchison, "Nothing plenty: The vacuum. 
in modem quantum field theory." Contemporary Physics, 2604). 1985, p. 335-301. For 
indications that а Soviet team under Chemetski, at the Moscow Georgi Plekhanov 
Institute of the National Economy. may have succeeded in tapping the vacuum energy, 
see Andrei Samokhin, "Vacuum energy — a breakthrough", Speeations in Science and 
Technology, 134). 19%, p. 273-275. Fora note of cautious optimism as to the possibility 
of tapping the vacuum energy, see also HE. Puthoff, The energetic vacuum: 
Implications for energy research, Speculations in Science and Technology. 136), 1990, p. 
247-257. We note, however, that none of the discussions on possibilities of tapping 
vacuum energy to date have considered pumped phase conjugate mirrors as already 
exhibiting negentropy, Whitakers two fundamental papers for structuring the vacuum 
and intertranslating between electromagnetic and gravitational energy, or the use of 
time-reversed entities such as the time-reversed EM wave. Alio, for hints ofa new 
application of nonlinear vibrations mechanics that may eventually apply to the problem 
by analogy, see L Usvts, "Friendly Vibration.” Science in the USSR, No. 6. Dee. I990 P. 
sis. 


[Nikola Tesla, Colorado Springs Notes 1899-1900, Nolit, Beograd, Yugoslavia, 1978, p. 61- 
62. On July 3, 1989 and on through the evening into the moming of July 4, Tesla 
observed standing potential waves fom a traveling thunderstorm, even alter the storm 
had traveled a distance of several hundred miles. He recorded this significant discovery 
in his laboratory notes on July 4,1899. 


For example, see Nikola Tesla, "Pioneer Radio Engineer Gives Views on Power" New 
York Herald Tribune, Sep. 11.1032. Quoting: "showed that the universal medium is а 
gaseous body in which only longitudinal pulses can be propagated, involving alternating 
‘Sompressons and expansions similar to those produced by sound waves in the air. Thus 
a wireless transmitter docs not emit Hertz waves which are а myth, but sound waves in 
the ether, behaving in every respect like those in the air, except that, owing to the great 
clastic force and extremely small density of the medium, their speed is that of light” 


‘Our comment is as follows: Tesla was absolutely correct in his view that only longitudinal 
waves were produced in the vacuum. We detect and measure transverse EM waves in our 
detectors, however, due to their detection of electron precession in the electron gas of the 
‘detectors, wire probes. ete. themselves. We do not measure what is in the vacuum, but 
the result on the electron gas in our instrument рот interacting with what is in he vacuum. 
For an explanation, see Bearden, Tesla's Electromagnetics and iis Weaponization. 
Proceedings of the 1984 Tesla Centennial Symposium. International Tesla Society. 
Colorado Springs, Colorado 1984, 


Further, Tesla's view of the ether as gaseous is essentially correct. If one characterizes 
the quantum mechanical virtual particle Dux of vacuum, then this flux of particles is a 
peculiar "gas whose component particles — instead of being persistent — come into 
Being spontaneously, exist only letingl, and nearly instantly disappear again. But these 
panicles are real, as has been shown by experiment, for their interaction produces ral 
feces in observable detecting systems of the proper sort. Thus the ether is а gas of 
flecting, nonpersisting (virtual) particles rather than of persistent particles. But it is a gas 
‘nonetheless, and Tesla was correct. 


» 


ж. 


o 


Essentially they have insisted that Tesla used only transverse wave (translation) EM and 
hence was only utilizing ordinary LC resonance. Indeed, Tesla was adamantly opposed to 
the Hertzian idea of transverse EM waves in the ether. He was very strict with the 
utilization of a wave-complex of frequencies rather than a single frequency — something 
һе had demonstrated wit his radio-controlled automata before 1900. Eg, sce Nikola 
Tesla. The True Wireless, "Electrical Esperinente, May 1919. p. 29. Неге one finds that 
when considering Tesla's use of resonance, one ^ uat not view ir in the light of present 
day science.” (ING. p. 28.) Further, Tesla stated that his" 2ransmission though the earth 
is în every respectidnieatto thar through a straight wire.” (Ibid p. 62). 


In Nikola Tesla, "My Inventions: Part V. The Magnifying Transmitter." Electrical 
Experimenter, June 1919, р. 176, Tesla stated that "this wireless transmitter is one in 
‘which the Herz wave radiation is an entirely negligible quantity as compared with the whole 
energy." On p. 178 of the same articles Tesla stated that "The transmitter was to emit a 
ave conplexofspecialcharacteritis. 


Tesla always insisted that EM waves in the ether were longitudinal (compression and 
rarefaction) waves similar to sound waves in the gaseous atmosphere, not transverse 
waves similar to those in plucked strings. In his article, "The True Wireless,” p. 87 he 
Stated: "The Henz wave theory of wireless transmission may be kept up fora while, but 1 do 
nor hesitate 1o say thar in a short time it willbe recognized as one of the most remarkable 
апа inexplicable aberrations ofthe scientific mind which has ever been recorded in history. 


For details see Bearden, AIDS: Biological Warfare, 1988; Ferde-Lance, 1986 — and, of 
course, this present article 


When great military campaigns or undertakings are planned or in progress, a detailed and 
sophisticated deception plan is prepared and implemented to deceive the cnemy as 10 the 
за operational intent until the list possible minute. For decades such a massive 
deception plan has been utilized by the Soviets to deceive the West as to Soviet 
‘development and utilization of scalar EM weapons. This includes such characteristics as 
11) massive censorship of Soviet scientific literature, (2) concealing the development and 
testing of scalar EM weapons by embedding them in the development and testing of 
опһодох weapons systems and on orthodox weapon ranges, (3) surreptitious testing of 
the scalar EM weapons in distant ocean ares at night, (4) constant stimuli — such as the 
‘microwave radiation of personnel in the U.S. Embassy — to ascertain whether or not the 
targeted government knows and recognizes scalar EM utilization. and (5) surreptitious 
testing against U.S. ships, alea, installations, and rockets to generate incidents which, 
fon the surface, appear to be accidental explosions, spurious electromagnetic interference 
or noise, accidental аштай crashes, normal metal fatigue, accidental rocket failures, ee 


Y. Aharonov and D. Bohm, "Significance of Electromagnetic Potentials in the Quantum 
Theory.” Physical Review; Second Series, 115(3), Aug. 11959, р. 458-491. 


S. Olariu and 1. Iovitzu Popescu, "The quantum effects of electromagnetic fluxes” 
Reviews of Modem Physics 5702), April 1985 gives an extensive discussion of the 
Aharonov-Bohm effect (which proves the primacy of the potentials rather than the force 
fields) and an extensive list of references. 


Bertram Schwarzschild, "Currents in normal-metal rings exhibit Aharonov-Bohm effec.” 
Physics Today, 3911), Jan. 1986, p. 1720 confirms that the Aharonov-Bohm effect has 
been proven to the satisfaction of al but the most dicha skepties, 
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‘This author's rather erude booklet (Bearden, Star Wars Now! The Bohm-Ahayonov Effect, 
Scalar Interferomerry, and Soviet Weaponizaiion, Tesla Book Со. 1984) may have been 
the first paper in English to clearly speak of the weapons implications of the Aharonov- 
Bohm elect, specific effects that could probably be attained at a distance by such 
weapons, and evidence for the Soviet development of them. 


Whitaker, 1904, ibid. 


See Bearden, Fer-de-Lance, and AIDS: Biological Warfare for details on Soviet 
weaponization of scalar EM interferometry. Also, without naming the Aharonov-Bohm 
Sect as such, bur utilizing the concept of scalar beam interferometry аз an explanation 
of Soviet Tesla weapon developments, see this author's paper, Tesla's Secret and the 
Soviet Tesla Weapons," Tesla Book Co.. 1981. 


Bearden, "Appendix IV: List of Selected Incidents," in AIDS: Biological Warfare, 1988 
contains an abbreviated chronology of events associated with Soviet development and 
testing of scalar EM weapons, including Aharonov-Bohm effect scalar interferometry 
‘weapons, 


One considers the Whittaker potentls bidirectional EM wave structure as two 
bidirectional energy currents flowing in a hidden channel between the tansmiter 
(initiation site) and the distant target where the Whittaker potential ends (2. the 
Intersection site). Thus, with reference to this energy Пон. when transmitter/interscction 
potentials are equal, no ner resulting EM energy is ansferted from transmitter to 
Interference zone. 


When the transmitters potential is greater than the intersection zone's potential, net 
energy flows through the hidden channel flowingyiom transmitter to the шейт етсе 
Zone: It emerges there as positive energy (scateringdisondering energy. or heat). When 
the transmite potential is less than the intersection zone's potential, positive energy 
ows through the hidden channel flowing rom the distant arjeterfotence zone (and. 
cooling thar zone їп the process) ack to the transmitter (and emerging there 10 heat he 
transmitter In the later case, the transmitter must transfer the excess heat away or 
dissipate i locally 


Iis as ifthe distant zone and the transmitter are directly connected together with litle of 
no separation. In that case, one looks at the gradient in potential between the мо 
рош. Fora positive gradient in one direction, the positive energy lows counter to tht 
direction. Fora positive gradient in the other direction, the positive energy Hows in the 
reverse direction from the first case. 


However, as can be seen from the bidirectional wave pairs in the Whittaker structural 
energy is always flowing through the hidden Whittaker channel in both directions 
simultaneously. From the transmitter viewpoint, positive energy is being transmitted and 
Towing from the transmitter to the zone in one Wave. while negative EM energy is being 
transmitted and flowing in the other wave, from transmitter to the distant zone. The 
difference in potential between distant interference zone and the transmitter, however, 
determines which transmission ‘channel — the negative or the positive energy - 
predominates. Ifthere is no potential difference. then the energy flows are equal, and no 
fet energy Пом occurs. 1f a positive potential gradient exists from transmitter to Zone 
then negative transmission predominates and heat energy extracted from the distant one 
must be continually dissipated at the antenna. At the same time, the distant Zone s 
cooled. If a negative potential gradient exists from transmitter 10 zone, then posiive 


transmission predominates and positive energy emerges in the distant zone as heating. 
Note that transmitting negative or time-reversed energy is precisely the same as receiving 
positive or forward-ime energy. 


An easy rule is this: To the transmitter, the sign of the gradient from transmitter to 
intersection zone is the reverse of the sign of the energy transmitted to the distant zone. 
Another rule is this: Biasing the electrical ground potential of the transmitter positively; 
produces postive energy transmission. ^ Biasing the ellectical ground poten 
egativel, produces negative energy transmission, 


In scalar electromagnetics, every transmitter is both a transmitter and receiver — and so 
is every receiver. In onc case the scalar interferometer extracts heat fom the distant 
interference zone (the endorhermic mode). In the other case the scalar interferometer 
produces heating in the distant interference zone (the exorhermie mode). 


99. Thus the weapon system has two modes: exothermic, where heat (EM disordering) 
emerges in the interference zone, and (2) endothermic. where cooling (EM reordering) 
emerges in the interference zone. Sharply pulsed, powerful inputs produce distant hot or 
‘old explosions, depending upon whether the exothermic or endothermic mode is 
аас 


The best way to regard the Whittaker interferometer operation is to visualize а hidden 
pipe connecting the transmitter and the distant target, In one mode, heat is pumped to 
the site (and the transmitter is cooled), while in the other mode heat is extracted fm the 
site (and the transmite is heated). 


Extensive use ofsuch interferometry in the endothermic mode results in large amounts of 
heal at the transmitter site, which must be exhausted. The Soviet scheme it simply use 
another Whittaker interferometer connected to a distant exhaust site. That is, the second 
interferometer receives the excess heat energy from the endothermic first interferometer, 
and exothermically transmits ito а distant targeted "dump" or exhaust site- 


Bennett Island is one such Soviet dump site, where hundreds of anomalous dumping 

plumes” and exhausts — some over 150 miles long — have been photographed by U.S. 
weather satellites. For example, see "Explosive events seen on Soviet Island." Aviation 
Week & Space Technology, Sep. 26, 1983, p. 31 for pictues of Soviet scalar EM 
interferometry exhausting from Bennet Island.” A second Soviet exhaust эйе exits on 
Novaya Zemlya 


‘At any rate, а scalar interferometer can produce heat in а disant zone or extract heat 
ftom that distant zone. It can do this gently or explosively. and for a short duration or 
continuously. Use of the interferometers in coupled pairs, one endothermic and one 
exothermic, allows one to serve the other asthe disposer of waste heat. Also, when the 
exothermic mode is utilized, the server can extract the energy from a separate distant 
иса and transfer it to the drastically cooling exothermic. partner to maintain its 
temperature. 


Since ordinary texts are quite confusing on the question of energy, a short dissertation is 
in order. Fist, present energy concepts are essentially based on the classical notion of a 
closed system. Quantum mechanically, that is not truc at all; in the entire universe, there 
‘exits nothing that is static. and there exists not ome single closed system. The vacuum 
Пороки fluctuation is їп violent motion. Everything supposedly “sac” is in fct 
only an entity that emerges in this flux cauldron by being in dynamic equilibrium. Thur 


one rigorously speaks of equilibrium states and their probabilities, not the existence of 
State things per se. 


When several or many things are in states of stable equilibrium in the background flux, 
such that one can describe them as highly persistent entities with mathematical 
relationships between each other, then these equilibria may be said to comprise a system: 
To the classical system, the fux exchanges between the paris and the vacuum may then be 
ignored, since input exchanges and output exchanges precisely balance. Then the system 
may be treated as à closed system, with no hidden sources or sinks, Notice that this 
model presumes (1) there is no hidden order in the background flux, which is purely 
random and statistical, (2) there are thus no chaotic interactions of the flux exchange 
‘when integrated over a period of time or reasonable region of space; the integrated 
random flux exchanges simply "average to zero.” (5) one does not deliberately introduce 
and collect hidden order in the vacuum flux, to generate а hidden source or sink. (4) one 
"may use the concept of a stable frame to mathematically model the system, in which each 
Smooth dimensional axis represents a highly integrated (over all space and time) zero 
average of Fluctuations in the vacuum virtual particle flux exchange with the matter in the 
System, (5) note that the very prescription o£ a "universal frame” prescribes the smoothed 
geometry of the entire equilibrium universe in advance, as well as the nature of the 
Vacuum. УРЕ exchange with matter throughout the “universe, (б) macroscopic 
conservation laws then rigorously apply to the system so long as the frame coordinates 
remain smoothed to zero average fluctuation everywhere, so that linear superposition 
apples. (7) quantized (fixed) magnitudes of charge, spin. inertial mass, universal 
constants, ete. apply universally, so long as the frame remains "smoothed", (8) the 
observers "rae of flow of time” Is assumed to be positive, and (9) the observers rate of 
flow of time is assumed to e constant 


Assumption number 8 implies that (a) gravity is an atraction of mass, (b) all mass and 
energy are positive, (c) the vast majority of photoelectric interactions is between photons 
and negative electrons in atomic shells, so that postive time continues and the familiar 
macroscopic “forward arrow of time” physical reality is continually created and 
annihilated, quantum by quantum, at a fantastic rate, providing the past, present, and 
бише, (d) almost all expended energy is scattered, so as to produce entropy. positive 
work the positive flow of observer time, steadily increased disorder, ete. 


Those are indeed formidable lists of assumptions and implications. They all rest on one 
fundamental premis: that the virtual particle flux exchange of vacuum remains statistical, 
random, and constant in volumetric density. Fortunately, today all those assumptions on 
the formidable list can be modified, because one can now engineer the vacutmis УРЕ 
exchange with the atomic nucleus and with charged mater. Now even physical reality 
itself, as we know it, can be modified and engineered at will, as the technology develops. 

In the last two decades, nonlinear materials effects have been discovered which allow 
tering one or more (or all) of the preceding assumptions, because these effects allow 
altering and engineering the РЕ exchange between vacuum and matter. These 
discoveries include four-wave mixing. ime-eversed EM-waves and their pumping 
amplification. ete. They also include the Whittaker infolded hidden variable engineering 
techniques, sll undeveloped in the West, and the new cavity quantum electrodynamics. 


At any rate, these new principles and techniques allow one to directly engineer and 
structure the vacuum flux exchange with matter. They allow the translation of negative 
(reordering) energy from postive (disordering) energy, ete. They allow the production of 
negative time flow in photoelectric interactions, rather than just positive time flow. And 
they allow the production of negentropy rather than just entropy. 
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But how are we to understand negative energy and negative time and their implications? 


First, by energy we actually mean she amount of ordering or the amount ofcoherence that 
exists in some dynamic, on-going proces of the universe. 


What we call statie potential energy is actually stored in dynamic, stable, coherent 
equilibrium processes — itis just no translating and nor scanering. 


"The very concept of potential energy, quantum mechanically, implies stable perpetual 


What we mean by kinetic energy is а translating coherence in some underlying dynamic 
process. 


Kinetic energy is translating. but itis not scattering. 


By positive work, we mean the seanering орон coherence (energy) which we refer to as 
"he “expenditure” of energy. Rigorously. when we expend energy as Work, we convert 
some stored coherence into incoherence (Scattering), as seen by the forward-ime 
Observer” This is most important: It does по require energy expenditure perse to turn a- 
Shaft Бш only to "overcome Персон, or resistance to turning: 


‘What we really mean by "overcome the resistance" is that a certain amount of scattering 
willbe invoked upon the energy coherence, producing incoherence. That way we "lac 
the energy — ies we lose а certain amount of the coherence of the system. Relatively 
coherent systems: which in their operation produce scattering or incoherence (i.e. work) 
require constan input of more coherence (he, energy) 


1n the not oo distant future, machines will no longer be designed that way. Instead, they 
will employ time-reversed stages toflow incoherence (‘scattered energy") hack to coherence 
'reonderedenergy. 


These time-reverse stages will of course be open systems, simply taking what is needed 
from the vacuum VPF to continually restore the input energy. Such machines, of course, 
‘will not всей continual inputs of fael in the macroscopic sense. In the microscopic sense, 
they will continually receive am input of virtual energy from а Whitakerstructurd 
‘vacuum, cohering it into the macroscopic world, and gating it In а sense these machines 
Wil al be heat pumps ofa special зоп. And as is well-known. the usable output of а heat 
pump may be considerably greater than the energy expended to pump ihe energy from 
the source to the scattering region (where it is scattered.) 


їп our present designs, to make matters worse, we normally utilize and expend the carrier 
ofthe coherence as well as the coherence. This creates the fuel concept where the fuel 
is the carrier of the stored energy (coherence). И опе only expends amd scatters, one 
continually requires refueling in order to continue the scattering process (doing work). 
Present engineering and physics utilize the closed system concept exclusively, hence ir 
rigorously maintains the engineering of systems that require fuel to operate 


Ofcourse, it does not have to be that way. Iwe engineer and structure the vacuum, then 
опе may take whatever energy one needs from an inexhaustible source. That is, if one 
has а flowing river and puts a paddiewheel in i, one ean freely extract shaft power and do 
work with it. The paddlewheel is a “gate”: it taps a hidden source for free. Име wish to 
be non-polluting, ofcourse, we should return the scattered energy (the work) back to the 


‘vacuum, as reordered VPF, rather than leaving the scattered energy in the macroscopic 
Environment as “waste heat." 


Thus one way to build a so-calledfree energy device а to cause the local vacuum to form a 
river of potential VPE gradient, and then to develop devices and processes 10 tp th 
ҮРЕ river” of energy. This directly converts virtual energy to observable energy. By 
definition, when one converts virtual energy to observable energy, the local spacetime is 
curved. Note that the present highly restricted general relativity theory assumes one 
cannot tap the local energy of vacuum, Because if assumes that the local spacetime is 
po 


Another way to produce a so-called “free-energy” device is to utilize pumped four-wave 
mixing. where natural stresses are utilized to fumish the pump waves. Converting normal 
potentials to Whitlaker structured potentials, and increasing the potentials on the nuclei 
Df targeted material with activated charge structures, produces hidden structured nuclear 
potential sources {activated atomic nuclei) which can be tapped for energy by several 
methods. The beauty ofthis approach is hat once she charge structures are created on the 
activated mule, he vacuum simply replenishes the extracted energy (coherence) asfstas ir 
is withdrawn. This in fact was the type of source tha Frank Golden had created via a 
local quantum potential, to provide a local source for his open-system motor and yield an 
output to input ratio of 167 (see note 73) 


‘Yet another way to build а "free-energy" device is to recycle disordered energy, created 
by doing work, Back о ordered energy. This is simply recycling disorder back to order, by 
tse of time reversal. That iw. when coherence is processed and expended into 
incoherence, that is what generates the forward fow of time. (Actually, that s identically 
the forward low of ûme.) So forward time automatically implies the passing of order into 
disorder (Le, scattering of EM energy). But since that is o. the opposite Kind of time — 
negative time. or time reversal — must represent the passing of disorder back to order. 
So to accomplish negentopy. one must manipulate negative time generation devices so 
thatthe previously produced incoherent EM energy is returned. precisely backwards 
along its previous scattering path. A priori, that will reorder the scattered energy 


"This is done by a two-phase system. One phase looks normal: ordered energy is scattered 
to do normal work, resulting in a cache of disordered energy. The disordered energy is 
collected and time-reversed (phase conjugated) by pumped four-wave mixing This 
тешз the scatered energy precisely backwards along iis previous scattering path, 
теоепар it. Thereafter the recycled energy is used (scattered) again, recycled 
(reordered), used (scattered) again, ete. Note hat this can actually be done, since all the 
microparts of the energy — whether ordered as а system or disordered at heat — are 
Individually ordered equilibria in the disordered Пих of vacuum. Everything is constantly 
driven by the vacuum flux anyway, everything is in an open loop system. Therefore itis а 
matter of garing energy that is already flowing as а flux, and hence in both manners: 
energy is both scattering (diverging from the particle to the vacuum, hence disorlering) 
and reordering (converging fom the vacuum back to the particle) constantly. Thar is 
What he "virwalpartite flax exchange ofthe vacuum with the charged particle” is already 
doing, ali the time, with every chargedparticle, withfantsticpower. Electric charge — and 
its analogue, magnetic charge — are both tremendous dynamos. Electric charge and 
magnetism are already mighty engines, waiting for us to gate their energies to our needs. 
If we utilize our system as an open system and do vacuum structuring, we are in Dei 
structuring (and gating) the virtual particle flux of vacuum. Ih other words. we are 
Structuring massless charge — the potential itself. We are then directly gating the 
Хашт own engines. Its just like putting а paddlewhee in a river, only the river we use 
is subtle, and so must be our paddle wheel 
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Objections based on the second law of thermodynamics are usually raised. This law states 
that unavoidably. in any operation in a closed system. if that operation does extemal 
‘work you unavoidably reduce the order in the system. That, of course is true if and only 
CL the system а closed system, and (2) time Пон is forward or positive. Actually. the 
Second law actually states only that the flow oftime is always postive. А steady fov of 
time in a region means only that there exists a steady rate of scattering of EM energy in 
he region, a priori. 


Note that we have violated both fundamental conditions required for the second law of 
thermodynamics to hold. Ergo, it should come as no distinct shock that we can readily 
violate the second law. 


The second law presupposes positive tne flow only. In positive time, the second law is 
the law о/етгору. That is the Iaw of disordering or scattering of EM energy. we make 
a system produce some negative time, however, then we invoke the negative time aspect 
ofthe second law. In negative time flow, the second law is inversed, and it becomes then 
the law ofnesenropy. 1а a driven, open-loop macroscopic system, we may seemingly 
judiciously manipulate the vital particle Пах exchange t accomplish “Iree energy” and 
Perpetual motion, ithe view ofany abener wha persists ia regarding our acsi 


So we can readily violate local conservation of energy. using amplified time-reversed 
{phase conjugated) EM energy operations. Whether or not we may be violating overall 
Conservation of energy in the entire universe depends again upon an assumption that one 
must make. If we assume that the entire universe is closed and conservative, then we do 
not violate the overall conservation of the universe, but only violate И locally. IL on the 
‘ther hand, we like the big bang theory and several other of the present very advanced 
cosmolgies, then the vacuum merely pumped iself up to a vastly excited state and 
exploded. producing the present universe we live in. Tn that case, the universe is not 
Closed, and it is not energy-conservative anyway. We leave it to the reader o take his or 
her choice in assumptions. In either case, we can violate the so-called conservation of 
energy locally. and rn our motors and power our homes very cheaply indeed 


"The amplification method is purely and simply standard, well-known four-wave mixing 
theory. What orthodox physicists have not realized is that the amplified phase conjugate 
replica produced by а true pumped phase conjugate mirror is already negative energy. AS 
is already in the literature, the reflectionemission of a phase conjugate replica wave by 
the mirror does nor cause recoil of the mirror. Pseudo-conjugation, which involves 
Tefectonlemisson of an ordinary EM wave with a distorted wavefront, does cause the 
mirror to recoil This destroys the present assumption in physics that the antiphoton and 
the photon are identical. The antiphoton doesn’ cause recoil ofthe mirror, but thephoton 
doct. So the reader may rest assured that there is something in what the present author Is 
Saying after all, and present physics is just flar wrong їп some of its assumptions. 


Understandably it is very much counter to the interests of the control groups to have this 
kind of knowledge spread around widely, We are not supposed to discover that. using 
‘pen system engineering techniques, vacuum structuring. and amplified time-reversed 
‘waves, technology really docs permit a free lunch’ afterall Obviously, however. our 
academic community is only going to get grants to study closed system conservative 
{nergy processes, not open system nonconservative energy processes incorporating lime- 
reversed wave techniques 
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At any rate, the scalar EM transmitter, since it is working in both the postive and 
negative streams of time, is to be considered both a transmitter and a receiver. А 
itm is to be considered that consists of the transmitter, the targetlreceiver, and two 
hidden bidirectional WhitakerEM-wave energy currents between transmitter and 
target Depending upon the relative "grounding bias vis a vis the transmitter, the 
Feceiverftarget, and the local vacuum, one may cause flow” of an exces of ordering from 
the transmitter to the receiver, or ow” an excess of disordering from the transmitter 10 
the receiver. Use of coupled scalar transmitters utilizes a two-stage flow process so that 
the спа flow of orderjdisorder i between а distant "dump site” and the desired 
target site” 


See Robert A. Fisher, Ed.. Optical Phase Conjugation, Academie Press, New York, 1083 
р.хх. On May 22.1972 two Soviet scientists — rm the P.N. Lebedev Physical Institute 
lh Moscow — visited Lawrence Livermore National Laboratory. There they mentioned 
Dr. B. Ya. Zel'dovich's observation of an extremely curious “distortion undoing” property 
ofthe stimulated Brillouin backscattering process in a CS2flled waveguide. Very lle 
reaction by American physicists occurred itlly. During the next five years, however, 
the American reaction had slowly grown ший U.S. scientists had become quite interested 
in phase conjugation and the time-reversed EM wave — at least in optics. To this day. 
very litle U.S. work has gone into developing practical microwave phase conjugation 
devices, in spite of the portentous weapon implications of time-zeversed microwave beam 
Weapons. Today. however, at least some microwave work im the pumped phase 
conjugation area has finally started. Cf Session 2, Directed Energy Concepls. 
Proceedings, SPIE Vol, 1061, Microwave and Particle Beam Sources and Directed Energy 
Concepts (1989), Jan, 16-20,i089, Los Angeles, Califomia 


Investigator Ken Moore has confirmed with the World War II German rocket team chief 
thatthe German radar team indeed encountered serious anomalies in their experiments. 


For example, eventually the State Department placed ordinary aluminum window screens 
over the Embassy windows, ete. to act as Faraday shields, These screen shielded out 
Some 90 per cent or so of the microwave force field component of the radiation, but 
essentially none of the standing Whittaker potential wave portion. This clearly showed 
the Soviets that we knew nothing of standing Whitaker potential waves, and the need for 
nonlinear absorber shielding rather than linear conductivefreflective shielding. 


‘Two U.S. Ambassadors, Llewellyn Thompson (1953-1957) and Charles Bohlen (1957- 
1962,1967-1969), predecessors of Stoesel later died of cancer. Stoessl suffered nausea 
and bleeding in his eyes while at the Embassy (New York Times, Feb. 26, 1976) and was 
ttansfered from Moscow in September 1976 because of a strange blood ailment, and 
reassigned as Ambassador to West Germany. He also died with a leukemia-like disease 
some усап Inter. Blood tests administered to personnel at he Moscow Embassy found 
that about one-third of the Embassy personnel had a higher than average number of 
Iympocytes in cell counts. Such elevated white corpuscle count —Iymphocytor — is 
evidence that the body is resisting some sort of disease inducing agent. Such а reaction 
‘ould occur in resistance to some sort of viral infectious agent, of course, However i 
would most certainty occur in resisting exposure to an EM estopathogenic Kaznacheyev 
disease signal pater in the Whitaker-sractred potential. 


1а 1959 during then Vice-President Nixon's visit to Moscow, fairly intense leves of 
microwave radiation were also detected at the U.S. Ambassador's рано House mansion 
in Moscow. Secret Service agent lames Golden discovered the radiation of the 
‘Ambassador's residence. Nixon slept there and may have been irradiated for one night 


facilities, so the Secret Service team was well-equipped with dosimeters and radiation 
monitors. Interestingly, the radiation of the Ambassadors house was discovered with an 
onizin radiation detector — а dosimeter. This is one of the few instruments that will 
detect standing scalar EM potential waves, since increase in the local potential and the 
addition of a Whitaker bidirectional ЕМ substructure causes increased ionization of 
gases, lonizing radiation detectors, such as nuclear dosimeters and Geiger counters, will 
detect such increased ionization of their internal gases. I the standing scalar potential 
‘wave is suficient to eause ionization in these detectors, then the detectors will detect the 
Whitaker potential 


105. A. M. Lilienfeld et al, Foreign Service Health Suus Studs. 1978. 
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Robert C Mallalieu, A Model ofthe Microwave Intensity Distribution... 1980. See also 
Microwave Radiation atthe U.S. Embassy... Dept. of Commerce, 1981 


Y. Ahuronov and D. Bohm, "Significance of Electromagnetic Potentials..." Physical 
Review, 1959, 


Vial P. Kazmacheyev and LP. Mithailova, Ultruweak Radiatons in Intercellular 
Interactions [in Russian}, Novosibirsk, 1981. See also previous notes regarding 
Kaznacheyev references 


ND. Devyatkov, Ed., Applications of Low-Itensty Millimeter Wave Radiation i Biology 
and Medicine lin Russian}, IRE Akad. Nauk. SSSR, Moscow. 1985, 


Whittaker, 1903,1904. 


ву scalar interferometry. per Whittaker 1904; per Aharonov and Bohm, "Significance o£ 
electromagnetic potentials... 1959, 


Vi P. Kazmacheyev and LP. Mikhailova, Ultraweak Radiatons in Intercellular 
Interactions [in Russian], Novosibirsk, 1981 


ND. Devyatkov, Ed., Applications ofLow-Intensity Millimeter Wave Radiation in Biology 
and Medicine [ш Russian. IRE Akad. Nauk. SSSR, Moscow, 1985. 


As was done in the Priore devices in France in the 1960s and Ts. 


By subharmonic translation. the Kaznacheyev optical cytopathogeni signals emitted by 
cells dying of a particular disease can be translated into the microwave region, and а 
microwave pattern signature of that specific disease can be generated. in a manner similar 
to a carrierless radar of the ultra-wideband type. Then irradiating human targets, even 
‘many thousands of miles distant, with the specific microwave cytopathogenic pattern can 
Induce the disease outright in the targeted population. Much weaker, continual radiation 
with the disease pattern will gradually condition the targeted biological systems for the 
specifie disease, gradually weakening their immune systems against thar specifie disease. In 
this manner, a relatively harmless influenza, measles, or other disease can gradually be 
converted into а potent killer mn that targeted population. In the mide-to-ater 1980's, the 
Soviets conducted precisely such immune-notching experiments against test mammals off 
the easter coast of the U.S. — they targeted porpoises and lowered their immunity 
against a common organism normally infecting porpoises and simply making them a bit ill 
Inthe test hundreds and hundreds of porpoises died frm the now-potent disease — not 
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because the disease organism had altered, but because their immune systems had been 
deliberated “notched” for greatly reduced immunity against that disease. 


By time-roversing (phase conjugating) a Kamacheyev cytopathogenic pattern for a 
specific disease, a specific electromagnetic antidote pattern can be generated. Ву 
irradiating a biological target with that antidote. that actual disease in the biosystem сап 
be cured directly. by electromagnetic means. That is the actual treatment to which 
Devyatkov is referring, while concealing the role of intemalized EM, phase conjugation, 
and the persistent structured scalar potential. 


For an explanation of subharmonic oscillation, see "Nonlinear Forced Oscillations,” in 
Modem Mathematics for the Engineer, Edwin F. Beckenbach, Ed. McGraw-Hill, New 
York, 1956, p. 18-20.” Note that in this graviton theory, gravitons are already linked 
spatially and harmonicallysubhartonically. Subharmonic oscillation already exists: it 
docs not have to be created. 


win beams have often been detected in the radiation, fulfiling the requirements for 
Whittaker scalar EM interferometry. Just how long the Soviets have possessed this 
technology is evidenced by the fact that the microwave radiation induction of health 
problems and diseases in personnel in the U.S. Embassy in Moscow began inthe mid-St 
‘The importance ofthe Embassy radiation, as an intelligence collection tool is shown by 
the fact that the Soviets have pointedly continued the radiation even though several 
Presidents have protested and asked them to sop. 


Standing Whittaker potential waves can easily penetrate the сап and the ocean, 
carrying their hidden bidirectional ЕМ wave substructures with them. Therefore 
underwater and underground targets can be targeted with ease — as was the USS. 
Thresher atomic submarine in Apri 1963 (see note 61 above). For example, drastic "on- 
site” or earsi" testing of Woodpecker induction of disease would be helpful for 
Calibration, realistic field exercise training. and analysis of results prior to actual EM 
attacks on human targets. For a possible massive Soviet long range EM BW test against 
dolphins off the East Coast of the U.S., see Joseph F. Sullivan, "Search widening for clues 
in puzzle of mounting dolphin deaths,” New York Times, Aug. 9, 1987, р. 32: "Air search 
finds dolphin deaths are more common than suspected." New York Times, Aug. 13, 1987. 
See also Jean McNair, "Dolphins died of common sea bacterium; scientists balled.” AP. 
release, Huntsville (Alabama) News, Aug. 19.1987, p. B-5; Julia Lawlor. "Key: Failure of 
mammals’ defenses.” USA Today, Jan. 19.1988. p. ТАЗА. One would also suspect that 
the Soviets have conducted other such tests around the globe 


Fora probable similar Soviet long range EM BW test against seals in Europe, see David 
Dickson. "Canine distemper may be kiling North Sea sale, Science, Vol. 241, Sep. 9, 
1988. p. 1284 

Bearden, AIDS; Biological Warfare. 

Bearden, Fer-de-Lance. 
Bearden, "Soviet Phase Conjugate Weapons." 


Bearden, Soviet Weather Engineering Over North America. See also "Stange Pressure 
Waves Crossed MidWest in 1990" War Street Journal, Jan. 15,1991 


Bearden, "Update on Scalar Electromagnetics: New Breakthroughs. 


125. See Martin Ebon, Psychic Warfare: Threat orllusion?, McGraw-Hill. New York, 1983p. 
IA On June 11, 1977 Los Angeles Times reporter Robert Toth met with a Soviet 
biophysicist, Valery G. Petukhov. and received a manuscript — a scientific paper — from 
im. On walking away with the paper, Toth was seized by Soviet agents and taken to a 
police station for interrogation, as was Petukov. A senior academician from the Soviet 
Academy of Sciences, Profesor LM. Mikhailov, examined the paper and stated that it 
Contained state secrets, Specifically. Mikhailov said: "The article beginning Рем 
Valery G.. from the words ‘microorganism selfradiation.”to the words:..by means of 
vacuam particles in space, states that within the contento living cells are particle... and. 
theseparicles are grounds for discussing thefundamentalproblems of biology in the contest 
‘ofbiology and parapsychology. There is айо information about the uses of such particles. 
This material is secret and shows the land of work done n some scientific institutes of our 


Afer additonal interrogation several days later, Toth signed а statement and was 
eventually released, as was Petukov. 


Before the ted meeting, Toth had previously met with Petukov. who was apparently 
Chic of the Laboratory of Bio-Physies at the State Control Institute of Medical and 
Biological Research. He informed Toth that he, Petukov, was working on a theory of 
parapsychology based on particles emitted from living cells. These particles could cary 
Information and could explain the basis for parapsychology. In mid-June the Soviet 
iophysii had telephoned Toth to tel him that his experiments had been successful. 
proving his theory. He wanted to give Toth a paper describing his work for publication in 
the West because he knew the Soviet authorities would never let his paper be published. 
it was this 20-page paper that Petukov handed to Toth, wigecring the seizure of both 
men by Soviet authorities. 


From the above, one can almost certainly conclude that Petukov's particles that are 
“pieces of the vacuum medium” were gravitons, and the paper contained a theory of 
gravitobiology. From Mikhailov’s statement, this information was considered a state 
Secret. From our discussion of gravitons and their biological implications, Kaznacheyew's 
estopathogenic eflect, Devyatkov's information content of the field, and the long years of 
Soviet microwave radiation of the U.S. Embassy in Moscow, one can most certainly айп. 
that Petukov's experimental proof of his "particles" and his theory of them indeed 
duplicated highly classified Soviet EM BW weapons work 


The present author states emphatically that a scientific theory of parapsychological and 
paranormal phenomena can be formulated from the gravitobology approach, Further, 
{he formalized theory wil be testable. Thus Petukov's information thal he had actually 
experimented with his theory, and experimentally proven iL are consistent with 
gravitobiology. 


126. ТЕ. Bearden, "Update on Scalar Electromagnetics: New Breakthroughs.” The 
mechanism for generation of a quantum potential depends upon four-wave maxing eects 
Inside the EM bidirectional wave structures of Whittaker potentials of atomie nuclei. A 
phase conjugate replica — including one that is amplified — is emitted fom а 
Pumpedisresed nucleus in response to а small scalar EM signal wave fom another 
Rucless. That signal wave in turn may have been an amplified phase conjugate replica in 
response to yet another signal wave at another stressed/pumped nucleus. 


In a dense signal environment, the probability for multiphoton interaction increases. But 
multiphoton imeraction can easly constitute pumped four-wave mixing. if three waves 
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are involved (the fourth wave can be generated by the pumped mirror material, where 
two waves act as the pump wave and the third wave acts as a signal wave.) Thus in a 
dense signal environment, the probability of forming "pumpingstessing” of the nuclei 
increases as some function ofthe number of signals per Second per unit volume, as does 
the probability of pumped four-wave mixing incidents. But notice that each amplified 
phase conjugate replica is not scattered, but returns precisely to the nucleus where the 
барш signal wave was emitted. In other words. a laser-ike coherence of exchange of 
energy between nuclei begins to occur as environmental signal density increases 
йоду. Note also that this is a self-organizing and self-ordering behavior 


"The major communication between the nuclei, insofar as the input signal waves are 
concerned, is in the hidden EM bidirectional wave structure of the standing Whittaker 
potentials formed on each nucleus and extending out toward infinity, intersecting all the 
Other nuclei in the region. The internal bidirectional EM waves are not limited light 
Speed, but may move much faster- 


In this dense signal environment, then, increased scl-ordering of the potentials in the 
Whitakercommunicating atomic nuclei begin to occur. An emision from one 
equipment or area is an input to all of the communicating. sell-ordering nuclei. So ima 
‘Variety of electronic equipments in a dense signal environment, gradual self-targeting by 
repetitive phase conjugation leads to coherent self-organizing of the nuclear potentials, 
and the formation of a quantum potential. In cach equipment, "spurious" signals appear 
that are actually instantaneous inputs fom other connected but distant electronic 
equipments. 


Rigorously, a quantum potential has now begun to form among all the participating 
atomie nuclei. "All participating electronic equipments begin to partially act as if they 
Were all parts of a single equipment system, without spatial separation of the parts. 


“The precise physical mechanism by means of which the quantum potential is formed is an 
original discovery by the present author. Note particularly that formation of quantum 


potentials is subject to experimentation, using this approach and this mechanism. 


For various papers treating the quantum potential (but without any notion of the actual 
mechanism that creates onc). see Quantum plications: Essays in Honour of David 
Bohm, Eds. BJ. Hiley and F. David Peat, Routledge & Kegan Paul, London & New 
York. 1987. ‘Also, particulary see the various papers on this subject in Quantum 
Concepts in Space and Tine, Eds. К. Penrose and CJ. Isham, Clarendon Press, Oxford, 
1986. These бно references are highly recommended. 


See Mark Thompson, "Mixed signals may have misguided U.S. weapons," The Washington 
Post, Jan. 22,1989, p. A4, fora good description of the incident 


‘Though details are still sketchy, there also appears to have occurred the formation of a 
quantum potential during a large exercise in the MidEast several years ago. The exercise 
Involved 2 large number of aircraft, radars, radios, et. 


Sce BJ. Hiley and F. David Peat, “General introduction: the development of David 
Bolum’ ideas fom the plasma to the implicate order,” Quantum Implications... ibid. р. 
13. Quoting: ^ ihe quantum potential contains ап instantaneous connection rather бап 
the expected retarded connection. In some ways this is like a reintroduction ofa land of 
acrion-at-a-distance, a feature that goes against the whole historical development of 
physics” Also, particularly se the characteristics ofa quantum potential. listed on p. 15. 
‘On p. 23, Hiley and Peat show that the quantum potential itself is determined By an 
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Infolding unfolding process. А more directly physical — and testable — model of this 
exact quantum potential formation process has been given by Bearden, as briefly 
акно out in note 126 above 


For some nonlinear and nonlocal quantum mechanical implications upon certain general 
properties of spacetime events and processes, see Abner Shimony, "Events and processes 
in the quantum world” Quantum Concepts in Space and Time, R. Penrose, and CI 
sham, Eds. Clarendon Press, Oxford, 1986, p. 182-208. Quoting from p. 186: "unless 
revolutionary evidence is presented in favour of changing the relativistic. conception of 
Space-time structure, an acceptable hidden variables theory must conform to this structure. 

Quoting again (p. 192): "local hidden variable theories may be possible only ifrlatviy 
theory i replaced by a radically diferent theory of space-time structure.” Note that the 
present photon-coupled averaged graviton theory of the structure of space-time is just 
Such a ‘radically different theory” as is required. Particularly see Yakir Aharonov 
*Nonlocal phenomena and the Aharonov-Bohm effect." ibid. р. 41-56 fora discussion of 
modular variables and the capability to violate normal conservation laws of nature. 


130. Particularly sce ¥. Aaronov and D. Bohm, "Significance of Electromagnetic Potentials 
in the Quantum Theory” Physical Review; Series 2.11503). Aug. 11959, p 485-491. See 
also S. Olariu and 1 ол Popescu, "The quantum effects of electromagnetic faxes. 
Reviews ofModem Physics ST(2) April 1985 for an extensive list of references on the AB 
E 


131. Particularly sce Lee Smolin, “Stochastic mechanics, hidden variables, and gravi 
Quantum Concepts in Space and Time, ibid., p. 147-173 for a discussion of (1) some 
hidden variable possibilities in quantum mechanics, (2) (p. 169 the fact that Bells 
theorem seems to indicat the possibilty that nonlocal correlations may be found 
between any pair of systems which have previously interacted, and (3) (p. 166) the 
possibility that nonlocal variables might even dominate the energetics of a QP-connected 
System and swamp the local physics completely 


132, In Maxwell's original quaternion EM theory, the salar component captured the itera 
Infolded stress energy when EM force fields interacted to produce zero force field 
resultants. In the vacuum, this infolded EM structure formed a local scalar potential and 
Structured the local vacuum, curving local spacetime in the process. By discanling the 
Scalar component of the quatemion, Heaviside threw this Structured potential out of 
classical electromagnetic theory. Tis in turn threw out correlated "action at а distance" 
from EM theory. In appropriating Gibb’ thermodynamics statistics for quantum change. 
quantum mechanics was constructed with a similar omission of hidden EM order (chaos) 
ven though it statistically retained the necessity for action at a distance. Sce again note 
52." Indeed, Heaviside’ vector curtailment of Maxwells quatemnion theory can be 
‘experimentally shown to be in error, and a modification of Weber's action at a distance 
theory shown to be consistent with those experiments. Рога discussion of the limitations 
of the Heaviside. theory (so-called "Maxwells theory") see LP. Wesley, "Weber 
Electrodynamics, Part 1: General Theory, Steady Currents"; "Weber Electrodynamics. 
Part Ш: Unipolar Induction, Z-Antenna". Foundations of Physics Levers, 305), 199, р. 
443-490. Part IT (to be published) will deal with the impact of Weber elecwodynamics 
fon mechanics and gravitation. 


133. Again see note 52. By overstating his assumption that local spacetime was flat, Einstein 
excluded the internal, infolded EM structure of stressed spacetime, thus excluding EM 
from unification with general relativity. The single feature that could have unified 
electromagnetics, quantum mechanics, and general relativity was hidden, infolded EM 
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energy of spacetime. Ironically, each of the three disciplines eliminated this feature, 
either at its formation or shortly thereafter by retranslation. 


TE. Bearden, Soviet Weather Engineering Over North America, 


м, videotape, 1985. 


TE. Bearden, “USSR: New beam energy possible”, Defense & Foreign Affairs Daily 
130111), June 12,1984, p. 12. 


For example photographs and artists illustrations, see Bearden, Soviet Weather 
Engineering Over North America, 1985. For a spectacular example of the rapid formation 
fof three giant radial clouds over Los Angeles on Jan. 26, 1986, see Bearden, Ferde- 
Lance, р. 168-169. Margaret Wilson observed these three sharp. distinct giant radial 
‘loads form one aher the other, at 10-minute intervals, These sharp cloud signatures 
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POSSIBLE WHITTAKER UNIFICATION OF ELECTROMAGNETICS, GENERAL 
RELATIVITY, AND QUANTUM MECHANICS 


PART I: BACKGROUND 


TE, Bearden 
Association of Distinguished American Scientists 
2311 Big Cove Road 
Huntsville, Alabama 35801 


ABSTRACT 


Unrecognized for what it was, in 1903-1904 ЕТ. Whitaker (W) published a fundamental 
engincerable theory of elecrograviation (EG) in two profound papers. The fist (W-1903) 
demonstrated а hidden bidirectional EM wave structure in the scalar potential of vacuum, and 
showed how io produce a standing scalar EM potential wave - the same wave discovered 
experimentally Tour years earlier by Nikola Tesla, W-1903 is a hidden variable theory that shows 
how to deterministieally curve the loca and/or distant spacetime using ЕМ. W-1904 shows that 
all force field EM can be replaced by interferometry of two scalar potentials, anicipaing the 
Aharonov-Bohm effect by 53 years and extending И to the engineerable macroscopic world. W- 
1903 shows how to turn EM into G-potential, curve local and/or distant spacetime, and directly 
engineer the virtual particle flux of vacuum. W-1904 shows how to turn Gepotental and 
Curvature of spacetime back into force-field EM, even at а distance. The papers implement 
Sahkarov's 1968 statement that gravitation is mot a fundamental field of nature. but a 
conglomerate of other fields. Separately applied to electromagnetics (EM). quantum mechanics 
(QM), and general relativity (GR), an extended superset of each results. The three supersets are 
Whirtaker-unified, so that a testable, engineerable, unified field theory is generated. EM, ОМ, 
and GR cach contained a fundamental error that blocked unification, and these three errors are 
explained The Schroedinger potential can abo be structured and altered. indicating the direct 
engineering of physical quantum change. Recently Ignatovic has pointed ош his hidden bi- 
directional EM wave structure in the Schroedinger potential, without referencing Whitaker's 
1903 discovery ofthe basic effect Coupling ofphotoa/antiphoton pairs into spin-2 gravitons, and 
decoupling of gravitons to yield paired photons, folows and extends Photobiology. An 
engincerable, hidden-variable theory of the operation of mind, personality, and memory can be 
Constructed and tested. Some of the profound implications for all of physics and biology are 
pointed out 


Electromagnetics Theory Has Foundations Difficulties 


There exists today a small but growing number of serious scientists who have become aware that 
the presently accepted electromagnetic theory is seriously flawed. Shortcomings in the theory 
are readily ced 


For example. in railgun experiments the Lorentz force Ши has been fid. It was always an 
approximation, and does not adequately approximate at high energies. 


Also completely contrary to orthodox EM theory, the EM force fields are not primary agents at 
ll but are effects produced in and on the physical system by the potentials. As an example, we 
Cite the Aharonov-Bohm effect which proves tht, even in the total absence of the force fields, 


the potentials remain and can interfere at а distance to produce real effects in charged particle 
systems., Finally the AB effect has been proven to the satisfaction of all but the most diehard 
Skeptics.’ However, its fundamental impact on the basic notions underlying classical EM theory 
continues to be resisted by all but a handful of scientists. 


These present shortcomings were not present in the original quaternion EM theory by James 
Clerk Maxwell! Indeed, the original Maxwell theory contains many things that were mistakenly 
eliminated fom the abbreviated vector theory that was formulated by Heaviside and Gibbs, and 
finally adopted Further. these things that do not exist in conventional EM theory, but that exist 
in Maxwells actual qualernion theory. can be used in specially designed equipment, and the 
‘operation of that equipment will be inexplicable by present day electromagnetic theory. This can 
be even further explained and developed experimentally according to Whitaker's fundamental 
approach." 


In a direct sense, Whittaker showed how to engineer the structured scalar potential, to build 
vacuum engines with hidden electromagnetic wave structures that are still unsuspected today. 
Much of the content of ihe Aharonov/Bohm paper was anticipated - and extended im an 
engineerable, testable manner -- by Whittaker in 1903 and 1901 


In 1903 Whittaker showed that a standing scalar potential wave can be decomposed into а special 
set of bidirectional EM waves that convolute into a standing scalar potential wave. As à 
corollary, then, а set of bidirectional EM waves — stress waves — can be constructed to fom a 
Standing scalar potential wave in space. Since all potentials represent trapped energy density of 
Vacuum, they are gravitational in nature. The standing Whittaker scalar potential wave 
represents a standing wave of variation in the local curvature of vacuum, sharply in contradiction 
‘ofthe assumptions of present electromagnetics and general relativity.” 


The very next year, Whittakers second paper (cited above) showed how to turn such G-potential 
wave energy back into EM energy, even at a distance, by scalar potential interferometry. 
anticipating and greatly expanding the Aharonov-Bohm effect Indeed. Whitaker second 
paper shows that the entire present force-field electromagnetics can be directly replaced with 
Жаш potential interferometry, 


‘This is even more striking when one realizes that potentials pervade through the electron shells 
of an atom, directiy reaching the nucleus and centering on it. External changes (gradients; force. 
fields) of the potentials interact primarily with the electron shells of the atom. The primary 
interaction between the infolded, internalized EM bidirectional wave structure of а Whitaker 
potential is with atomic nuclei, rather than the atom's electron shells, because in the standing 
Whittaker potential wave the magnitude of the external potential is not changing. For the Fes 
time, then, the Whittaker methodology allows the direct engineering and structuring of the 
‘clear potentials themselves, even with miniscule EM power, which is а new capability of 
striking Importance and application. As just one example, the binding energy of an atomic 
nucleus is directly accesible and = theoretically ~ engineerable 


Recently Ignatovich has pointed out the hidden bi-directional EM wave structure in the 
Schroedinger potential, without referencing Whittaker 1903 discovery of the basic effect” 
Also, recently modern researchers, working on acoustic missiles and with the scalar acoustic wave 
equation, haye “rediscovered” Whitaker's 1903 infolded bidirectional planar waves inside the 
Scalar wave."” They dp not appear to have yet recognized is relevance to their work in 
leconagneticmissiles i 


Whitaker's paper takes on a significant new meaning, however, in light of Sakharov's 1968 
hypothesis that gravitation is not a primary Geld of nature, bui is produced as a result of 
interactions of other fields. 


эг 


Sakharovs Hypothesis and Stochastic Electrodynamics 


Recently new developments in stochastic electrodynamics (SED) have shown that many 
fundamental parts of physice are "already unified" in terms of electromagnetics and gravitation, 
SED experienced almost explosive activity and development following Sakharov's 1988 
hypothesis that the gravitational eld may not be a primary field of nature, but a secondary or 
residual effect associated with other nongravitational elds!" Actually. general relativity hus 
always focused on energy as the thing which really has gravitation. Trapped energy, such as mas, 
is particularly important. But since mass is essentially trapped EM energy, relativity hus 
‘essentially assumed Sakharov’ hypothesis anyway. without stating i зо explicitly. Further. it 
Considers "e" gravitational potential as а conglomerate of her things. 


Starting from Sakharov's postulate, to the first order gravitation should be due to some aspect of 
the EM fied, since EM В the strongest force normally encountered in the macroscopic wid 
experimentally. "Thus Sakharov focused attention upon the zero-point EM energy flctuains 
СРР of vacuum. Sakharov conjectured thatthe Lagrange function of the б-Пе is generated 
by vacuum polarization. due to fermions." Akama et al examined the potential generation of 
gravity as à collective excitation of fermion-antifermion pair. Haxlacher and Moltolo proved 
that spacetime (ST) curvature can arise fom the quantum Nucttions of pure gauge fields." 
Zee showed that gravity is generated as а symmetry aking effect in quantum fed theory in 
which a dynamical scale-invarlance breaking is postulated to take place at energies near he 
Planck mass.” Amati, Veneziano and Yoshimoto showed that im pregcometric model, the 
Einstein action and metric may be generated from juantum fluctuations of matter fields.” А 
review of the exploding field was given by Adler." with particular emphasis on the case of 
Fenormalizable fid theories with dynamical scale-invariance breaking, in which the induced 
тауйшйош effective action is inte and calculable: 


Recently the well-known physicis, HLE. Puthoff of the Institute of Advanced Study at Ausin 
has applied the SED approach o signilicandty advance the stochastic electrodynamics field. He 
has secessfily explained why the stm’ orbital electrons do not decay imo the nucleus, even 
though by conventional EM theory each electron must constant radiate EM energy, sie itis 
constantly acclerated. M has aiso shown that gravitation can indeed he тершйей as an 
induced eflet associated with zero-point EM fluctuations ofthe vacuum. 


Finally. Puthoff has shown a feedbuck-derivaion of the source of the vacuum EM zero-point 
energy fluctuations from quantum fluctuation motion of particles driven by the ZPE Thus 
quantum fluctuation motion of particles and vacuum ZPE fluctuations are connected by а causal, 
Self regenerating cosmological feedback cycle. 


There are several important conclusions to be taken from the important SED work since 
Saktarovs seminal suggestion, as follows: (1) In stochastic electrodynamics, very solid theoretical 
foundation exists for elecuogravitaton. (2) The vacuum EM ZPF may be regarded as causally 
connected to quantum mechanical particle jer (Zinerbewegung motion) and vice versa, though 
"e feedback mechanism into the virtual particle ux of vacuum is normally hidden by the large 
Scale integration represented by any macroscopic object or process. (3) The SED theoretical 
demonstration of ths hidden mechanism adde new emphasis on the rather neglected hidden 
variable theories. (4) In some fashion, statistical quantum change is chaotic rather than random, 
for it has already been shown by Pulhof that ће vacuum ZPF fluctuation driving everthing arc 
totally deterministic. 1 follows that, theoretically, hidden order already exis in quantum change, 
and quantum change must be already chaotic. Thus one can state that quantum change can ai 
least partially be deterministically ordered affected. and manipulated, because й already ts. (5) It 
follows that there may well exist engincerable mechanisms that can aec or manipulate quantum 
change. 


What Whittaker has described in his 1903 paper is a standing electrogravitaional wave — а 
standing wave im the loca curvature of spacetime itself = that can readily be constructed 
experimentally. This Whitaker standing potential wave is precisely the new form of standing ЕМ 
‘wave that Nikela Tesla had experimentally discovered being radiated Irom a thunderstorm four 
Years eater, on the night of July 3-4, 1499, and which he recorded in his Colorado Springs 
Notebook on the morning o July 4, 1899." Further, Whitaker» paper directly implies that the 
hidden variable determinism shown by Puthoff to be diving the zero-point EM fluctuations can 
also be engineered. oth locally and at a distance. 


In short, Whitaker's 1903 paper shows how to tura electromagnetics into gravitational potential. 
Unknowingly, Whitaker already showed the correct engineering way to unity EM and G feds 
and already Шей one of Einstein's later primary GR assumptions ~ that the local spacetime i 
never curved — in a testable manner, over a decade before Einstein published his theory of 
generi relativity. 


In the very next year, 1904, Whitaker second paper (orally presented in 1903) was published > 
In this 1Ийе-пойсей paper Whittaker shows that all classical force field electromagnetics can be 
replaced by scalar EM potentials and their interferometry. Specifically, any EM force field can 
be replaced by тко scalar potential fields and scalar ineferomet. The combination of this 
paper and he 1902 Mathematische Annalen paper not only includes the Aharonov-Bohm effect 
But specifies a testable method for producing a macroscopic Aharanov-Bohm effect, even a 
large distances. 


Present Electromagnetic Theory is Incomplete 


As stated above, Maxwells original EM theory was written in guaternions, which were an 
extension to the complex number theory and an independent system of mathematics. In short, 
Since the quaternion is hypernumber, Maxwells theory was a hypersparial theory — not just the 
limited thtee-dimensional subset that was extracted and, expressed by Heaviside and Gibbs ia 
terms of an abbreviated, incomplete vector mathematics. 


Oliver Heaviside was а brilliant, sel-taught genius who never fomally attained а un 
degree, and whose papers were printed in technical magazines rather than scientific jour 
‘When Maxwell published his Pearse in 1873, Heaviside was just teaching himself differential 
equations. Heaviside's imagination was completely seized by Maxwells bool. and Maxwell 
forever became his hero. However, he had great dilicilty with quateraions and could not 
completely understand them. 


ty 


A severely puzzled Heaviside abhorred the quaternion, since it linked together a scalar 
‘component and a vector component — or “apples and oranges.” in his view. He excised the scalar 
Component of the quaternion and excluded the hyperspatial characteristics of the directional 
Components of the quaternion - producing his much more limited vectors. То unite magnetics 
and electromagnetics, the simplest complex aspect of the quatemion had 10 be restored by 
resorting to ordinary imaginary numbers. These machinations to the quaternion theory. however. 
discarded йв unified field theory aspects. In short, Heaviside produced a very practical, highly 
restricted subset that was far easier to engineer ~ but he thew out electrogeavtation in the 
process. Further, Heaviside hated the potential because he did not truly understand ib He 
ated that it was "mystical and should be murdered from the theory.” He conditioned 
generations of physicists and engineers to erroneously believe that the potential was just а 
"mathematical convenience, and had no actual physica realization. Indeed, most electrical 
physicists and electrical engineers аге sil of that erroneous persuasion today, even though the 


Aharonov-Bohm work has longsince falsified such a positon, both theoretically and 
sperimentali 


The present author has previously pointed out that Maxwells quaternion theory was in fct a 
"aed theory of electromagnetics and gravitation, and that the scalar component of the 
uatermion was the electrogravitational par.” That рап was discarded by Heaviside and Gibbs 
and so clecyogravitation mo longer appears in the electromagnetics that resulted fum 
Heaviside's and Gibbs surgery on Maxwells quaternion theory. 


Electrogravitation Was Also Excluded From General Relativity 


"The elecrogrvitatonal effect was also erroneously excluded from Einsteinian general relativity 
(GR). Einstein unwittingly narrowed his general relativity to only а subse of an unrestricted 
general relativity of curved spacetime. This GR error was an indirect result of the fundamental 
eaviide/Gibhe omission eror in classical electromagnetics. 


Unfortunately, Einstein's view of electromagnetics approximated the classical Heaviside/Gibbs 
view. In classical EM theory. the electrical potentials = which actually were elecirogravitational 
potentials - were already discarded as having no physical significance, and EM was considered 
mutually exclusive to G. Therefore, Einstein only considered the weak gravitational force due 10 
the attraction of mass, in developing his general relativity theory of curved spacetime. The G- 
force is far weaker than the Е Токе, for two electrons, for example, the attractive Gforce 
between them is on the order of only 1077 times as strong as their electrical force repulsion, 
‘Thus the G-force is incredibly smaller than the EM force. If only the weak Geforce is considered 
for curving spacetime. then there will never be an observable curvature except in the immediate 
Vicinity of a very large mass — such as on the surface of the sun or near a star. 


Einstein reasoned that the laboratory and the observerscienisvinstrument would never be on 
the surface of the sun of near a sar Therefore the local spacetime — where the lab and the 
Scienislobserver and his instruments are ~ would never Be observably curved. The local 
Spacetime of the observer would always be flat Unfortunately Einstein overpeneralzed his 
thought examination, and he stated one of his fundamental postulates of general relativity as 
“The local spacetime is always fla.” This is an erroneous overstatement. The postulate should be 
more correctly stated as follows: “The local spacetime is always flat, whenever only the weak 
dravitationalforce is used for the agent ofcurvaure, and the observer is nor near a large collection 
Mass, such as a star 


The two statements of the postulate dir fundamentally. Einstein's overstatement of the 
postulare does not allow the fr srongr EM force to be usd for curvature: in efc His own 
Poitlte exude electromagnetics rom curvature unity wih gravitation, n his own general 
Pelis eons ® On the sher hand. the corrected statement of the postulate admis the 
Шо corollary: “When a very atrongorce eh as the elecomagnei исе г used forthe agent 
of curvature, the local spacetime may be curved, eventhough the observer is ot near а large 
Coleco fas, such ar a sar 7 


Unfortunately, Einstein's modem followers have raised Einstein's theory to a dogma,” and have 
vigorously enforced his overstatement ofthe locally fat spacetime. In xo doing, general relativity 
has been erroneously reduced to а theory that is basically not experimental: A priori, ifthe local 
spacetime is flat. hen there is по local experiment or loca apparatus that involves or yields a curved 
ocalspacetime. 


The Restricting of Quantum Mechanics 


‘Today. quantum mechanics is our most successful physics theory. Iis predictions - even the eery 
prediction of action ata distance - have been proven time and time again. However, quantum 
mechanics theory is known to have а formidable and serious difficulty: Try аз they wil quantum 
physicists cannot nd chaos inthe theory. The theory is known to Be wrong unless it possesses 
мов (hidden order inside Ив statistics), yet the best efforts of quantum physicists have failed 10 
find ie" 


Again, any mathematical discipline is totally implied by its foundations postulates, and that is true 
‘of quantum mechanics. Ifthe best efforts af the ablest physicists of the day cannot find chaos in 
"he present ОМ, then one may suspect that the present QM does not contain chaos (hidden 
order. If that is true, then some present postulate ~ either explicit or implicit - of ОМ must 
exclude hidden order in quantum change. If so, the “real” QM needed is а superset that has at 
least two subsets: one (the missing) subset includes chaos, while the present subset excludes 
chaos. Our line of reasoning leads us to suspect that one or more of the postulates of the present 
ОМ theory is in error or overly restrictive, and must be changed to allow the missing chaotic 
subset 


Indeed, we may resolve this formidable QM problem quite simply by examining the statisties 
utilized by quantum mechanics. When QM was being formulated, scientists simply appropriated 
and included the thermodynamic statistics of Willard Gibbs (the same Gibbs who, together wih 
Heaviside, was responsible for the highly restricted vector subset of Maxwells theory of 
electromagnetics). Gibbs statisties was totally based on the notion of the random variable. That 
is the change (value assumed by the variable in a specific instance) is not only totally statistical, i 
is also oully randam. Quantum physicists assumed a postulate of QM as follows: quantum 
Change is totally statistical However, because of the Gibbs statistics, in their aplication of the 
theory they interpreted that postulate in а much stronger fashion, as И it had been stated thusly 
Quantum change is totally statistical and randomized: The actual postulate and the presently 
applied interpretation of it are in fact vo quite different statements, and the interpretation i fr 
more restrictive than actually implied by the postulate isl 


Further, the strong interpretation can readily be falsified. As an example, the macroscopic 
universe is simply а large integration (collection) of quantum changes. If these component 
quanta occur totally randomly, then no integration of them would yield the ordered, macroscopic 
‘World we all live in. because integrated randomness is still random. Therefore, since the ordered 
macroworid exists, the present ОМ strong interpretation of i own statistical quantum change 
postulate is invalid. 


Also, if quantum change were totally random, then there would never be any possibility, a priori, 
of engineering it deterministically. On the other hand, if hidden order is admitted, there is ai 
Teas the possibili of directly engineering physical quantum change it. 


Interestingly. the renowned physicist David Bohm has shown that a hidden variable theory of 
quantum mechanics can actually be constructed, whereby one could potentially engineer physical 
hange- = И ie wellknown that experimental physics does not in any manner refute hidden 
variable theories. Because of the historical attachment of physics 10 the theory of the random 
variable, such contrary notions as chaos (hidden order) and hidden variables have simply been 
shuffled aside. The usual objection is Occam's razor: a theory must predict something different. 
‘or it is said to be unwarranted.” The Whitaker hidden variable approach certainly predicts 
many profoundly different engineerable effects and capabilities that mandate is fall examination 
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А much better, more valid interpretation of the quantum change postulate is as follows: 
(Quantum change is staristical, and may contin hidden order. 


‘The two interpretations differ sharply. In the new and less restrictive reinterpretation, one has 
two cases or subsets of QM as follows: (1) the subset where quantam change contains partial 
order, ence is already chaotic, and (2) the special subset where the intemal order has vanished, 
leaving the statistics as Gibbs random variable statisties, and exhibiting the present quantum. 
mechanics without chaos. The first subset also has a special subset, where the statistics 35 totally 
‘deterministic, but information on the variables is lost 


The new interpretation is consistent with Bohm's hidden variable theory, and it is also consistent 
with the Schroedinger equation, which in the QM model already propagates the QM states 
forward. in time with absolute determinism. It is not consistent with the Copenhagen 
interpretation. which only applies to the present QM subset, This сап be seen as follows: If 
‘quantum change is engineerable by Whitaker hidden variables, then the inner contents of the 
Engineered quantum change are known. This knowledge applies to the subset where ОМ change 
îs engineered (the new subset), but otto the subset where al variables are random variables and 
hence not subject to engineering. Therefore the Copenhagen interpretation applies to the 
random quantum change subset, but not to chaotic (partially ordered) quantum change subset. 


Happily, the reinterpretation of the postulate now allows a sufficient collection of the already 
chaotic quantum change to produce the well-ordered, macroscopic universe we all ive in. Also, 
"he new Interpretation is testable, and И can be falsified or verified in the laboratory 


The End Result of Abbreviating Maxwells Theory 


In discarding the scalar component of the quaternion, Heaviside and Gibbs unwittingly discarded 
the unified EMG portion of Maxwells theory that arises when the translationalldirectional 
components of wo Interacting quaterions reduce to zero, but the scalar resultant remains and 
Injold a deterministic, dynam structure that is a function of oppositive drecionalAransltinal 
components. In the infolding of EM energy inside a scalar potential, a structured scalar potential 
results, almost precisely as later shown by Whitaker but unnoticed by the scientific community. 
‘The simple vector equations produced by Heaviside and Gibbs captured only that subset of 
Maxwells theory where EM and gravitation are mutually exclusive. Ла that subset 
electromagnetic circuits and equipment will not ever. and cannor ever, produce gravitational or 
inertial effects in materials and equipments. Brutally. not a single one of those Heaviside/Gibbe 
equations ever appeared in a paper or book by James Clerk Maxwell, even though the severely 
restricted Heaviside/Gibbs interpretation is universally and erroneously taught n ll Western 
universities as Mawel theory 


As a result of this artificial restriction of Maxwells theory, Einstein also inadvertently restricted 
his theory of general relativity, forever preventing the unification of electromagnetics and 
relativity. He also essentially prevented the present restricted general relativity hm ever 
becoming an experimental, engincerable science on the laboratory bench, since a hidden 
internalized electromagnetics casing а deterministically structured local spacetime curvature Was 
excluded 


Quantum mechanics used only the Heavisde/Gibbs externalized electromagnetics and completely 
missed Maxwells internalized and ordered electromagnetics enfoded inside a structured scalar 
Potential. Accordingly. QM maintained its Gibbs statistics of quantum change, which is non- 
Chaotic а priori. Quantum physicists by and largely excluded Bohm's hidden variable theory. 


which conceivably could have offered the potential of engineering quantum change - engineering 
plnysicalrealiitsel 


Each of these three major scientific disciplines missed and excluded a subset of their disciplinary 
area, because they did hot ave the scalar component of the quaternion to incorporate. Further, 
they completely mised the significance of the Whitaker approach, which already shows Bow to 
apply and engineer the very subsets they had excluded. 


What now exist in these areas are three separate, inconsistent disciplines. Each of them 
unwittingly excluded a vital рап of its discipline, which was the wiffedfeldpart Ironically. then, 
present physicists continue to exert great lr to find the missing key to unification of the three 
disciplines, but find it hopeless, because these special subsets are already contradictory o one 
another, as is quite well-known to foundations physicists. 


Obviously, if one wishes to unify physics, one must add back the unintentionally excluded, 
unifying subsets to cach discipline, Interestingly. all three needed subsets tum out to be one and 
the same. So application of Whitaker s work to each one of the three disciplines produces the 
necessary superset of each, and these three superset are unified in and on the common, added 
Whittaker subset 


Further, the Whittaker unification linkage of the three disciplines is testable. It is engineerable 
пова, 
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їп the modern view, it is trapped energy that is gravitational, mas being viewed as simply 
ich trapped energy. We point out that Einstein's formula E = me. actually is an 
expression for mass in tems of is trapped electromagnetic energy. Thus we exiend the 


D 


modem view by stating that, to first order, Newtonian gravitational attraction is due to 
the attraction of spatially entrapped electromagnetic energy. Since the electromagnetic 
Scalar potentials represent just such spatially entrapped EM energy, then they hold à 
Special significance gravitationally. 
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The potential for weaponization of the Whitaker work should be obvious. 


Toward the end of his life Heaviside lived as a recluse in a small garret apartment, and 
"may have returned again 1o his struggle with quateraions. In the 19503 handwritten 
notes of a theory of gravitation, written in quatemion mathematics, were found beneath 
the floor boards of his tiny study. 
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electromagnetics and gravitation in his theory of general relativity, never realizing that his 
‘own overstatement of his "at local spacetime” postulate precluded his success and 
foredoomed ай his efforts to failure. 
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and it can alo reestablish invariance in an initally noninvariant theory. Notice that, if 
We curve the local spacetime, Smetanin's theoretical phenomena — none of which is 
adequately described in the “conventional electromagnetics theory - may apply. 
Specifically, the charged vacuum itself the local curved spacetime’ - can furnish а 
nonzero magnetic charge density to the charged panicles in the system. The local 
Spacetime becomes a source of energy, which is added to the exposed system. Local 
Violation of energy conservation can occur in the system. because it is now am open 
System containing a hidden vacuum energy source 


For a detailed expose of the scientific suppression used to uphold the present GR. 
written by an inside scientist of excellent ability, and one with over 100 published papers 
in the literature, see Rugero Mari Santilli, Ethical Probe on Einstein's Followers in the 
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However, even if it predicts something new and is warranted, it sill may not be adopted 
An example is the continuing reluctance of physicists to refonnulate EM theory, stressing 
the primacy ofthe potential and the fct that not the fore field but only the potential for 
the force eld exists in the vacuum. Even more so. it is well-know that detection is 
actually binary, and we throw away precisely half of almost every detection our 
instruments make. Cf Richard Kidd et al, "Evolution of the modera photon." American 
Journal of Physics, STIL. Jan. 1989, p. 2735. Generally im every electromagnetic 
interaction of our instruments, two photons are produced: one a time-forsard photon. 
and the other a time-reversed photon, Our detectors exxentially measure the time 
forward photon half, not the time-eversed photon (antiphoton) half. the antiphoton 
half produces а slight recoil force (Newtons third law reaction force) in the mass (nuclei) 
‘ofthe instrument, which we ignore. Also. we continue to ignore the evidence that the 
photon and antphoton are not identical. In a pumped phase conjugate mirror, for 
Example. the emission of a normal photon from the mirror material rests in a recoil of 
the mirror: the emission of ап antiphoton by the mirror material, however, does not result 
in recoil of the mirror. Physics is still mot consistent, as is wellknown to foundations 
researchers, but is generally not accented to university students. 
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To gll whom it may concern: 
Bo it known that I, Nixota Testa, a citi- 
yen of the United States, residing in the 
borough of Manhattan, in the city; county, 
and State of New York, have invented cet” 
fain new and useful Improvements in Appa- 
ratus: for Transmitting Electrical Energy, 
of which the following is a specification, e£ 
erence being had to the drawing accom: 
panyink and forming a part of the same. 
Ta endeavoring to adapt currents or dis 
charges of very high tension to various valu 
able uses, as thé distribution of energy 
through wires from central plants to distant 
places of consumption, or the transmission 
of powerful disturbances to great distances, 
through the natural or non-artiicial media, 
T have encountered dificulties in confining 
considerable amounts of electricity to the 
conductors and preventing its leakage over 
their supports, or ts escape into the ambient 
air, which always takes place when the elec- 
tri surface density reaches a certain valne, 
"The intensity of the effect of a transmit. 


5 ting circuit with a free or elevated terminal 


is proportionate to the quantity of electric- 
ity displaced, which is determined by the 
product of the capacity of the cireuit, the 
pressure, and the frequency of the currents 
émployed. To produce am electrical move 
ment of the required magnitude it is de- 
sirable to charge the terminal as highly as 
possible, for while a great quantity of elec- 
tricity may also be displaced by a large 
capacity charged to low pressure, there are 
disadvantages met with in many cases when 
the former is made too large. The chief of 
these are due to the fact that an increase of 
the capacity entails a lowering of the fre- 
quency of the impulses or discharges and à 
iminution of the energy of vibration. This 
will be understood when it is borne in mind, 
that a circuit with a large capacity behaves 
эя а sackspring, wheren one with а small 
Capacity acts like a stiff spring, vibrating 
iore vigorously. Therefore, in order to 
attain the highest possible frequency, which 
for certain purposes is advantageous and, 
apart from that, to develop the greatest 
energy in such а transmitting circuit, Т em- 
ploy à terminal of relatively small capacity, 
Which Т charge to as high a pressure as рга 
able. То accomplish this result I have 
found it imperative to во construct the ele- 
vated conductor, that its outer surface, on 


which the electrical charge chiefly accumu- 
lates, has itself a large radius of curvature, 

oF is composed of separate elements which, 
irrespective of their own radius of curva’ 
jure, are arranged in close proximity to each. 
other and so, that the outside ideal surface °° 
enveloping them is of а large radius. Evi- 
dertly the smaller the rad us of curvature 
the greater, for а given electric displace- 
meni, will be the surface density and, con 
sequently, tho lower the limiting pressure to 
hich thé terminal may be charged without 
electricity escaping into the alr. Such a 
terminal T secure to an insulating support 
entering more or less into its interior, and I yo 
likewise connect the circuit to it inside or, 
generally, ut points where the electrie den: 
sity issmall. "This plan of constructing and 
supporting a highly charged conductor I 
have found to be of great practical impor- 75 
tance, and it may be usefully applied in many 
ways, 

Referring to the accompanying drawing, 
the Петте fe а view in elevation and part 
section of an improved free terminal and во 
ош of turge ‘surface with supporting 
structure and generating apparatus. 

he terminal D consists of а suitably 
shaped metallic frame, in this ease a ring of 
nearly circular cross section, which is cov- 
ered with, half spherionl melal plates P P, 
thus constituting a very large conducti 
surfaco, smooth on all places where the ele 
ic charge principally accumulates. The 
frame is carried by a strong platform ех 
pressly provided for safety appliances, in- 
struments of observation, ete., which in turn 
rests on insulating supports F F. These 
should penetrate far into the hollow space 
formed by the terminal, and if the electric 05 
density at the points where they are bolted 
to the frame is still considerable, they 
be specially protected by conducting hoods 
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А part of the improvements which form 
the subject of this specification, the trans- 
miting circuit, in its general features, is 
identical with that described and claimed in 
my origihal Patents Nos. 645,576 and 649,621. 
‘he tent comprises а oll А which i in 
close inductive relation with a primary C, 
and ane ‘end of which is connected (o 1 

wund-plate E, while its other end is led 
through a separate salf-induction coil B and 
2 metallic cylinder B^ to the terminal D. 112 
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MOTIONLESS ELECTROMAGNETIC 
GENERATOR 


BACKGROUND INFORMATION 

1, Field of Imention 

This invention relates о à magnetic generator used to 
produce ста! power without moving parts, and, more 
orici, to such a device having a capability. when 
‘Sperling, o producing electrical power without an exter 
application of input power though input coils. 

2. Description of the Related Ап. 

‘The patent literature describes а number of magnetic 
‘generat each of which includes а permanent magnet, vo. 
Magnetic pats external t he permanent magnets each of 
wich extends between the opposite poles of the permanent 
трон, swichig mesa for Easing enel Hux о Bow 
латва у along each of the two magnetic patbs, and oe or 
more output сой in whieh curetis induced 10 Bow by 
теме of changes in the magnetic held within the device 
These device operate in accordance wi ап extension of 
Faraday's Law, indicating (hol sm clinical current в 
indice within a conductor within а changing magnetic 
Fel even if he минсе of the magnetic fl sation: 

A method for switching magnetic их to flow predomi 
йу along ether of two полей pith betweso opposite 
poles of a permanent magnets described as a ux alor" 
principle by R. 3. Radus їп Engineer's Digest, Jul 23, 1963. 
This principle is used to exert a powerful magnetic force at 
ope end of bot the norih and south poles and a very ow 
Tores at tbe otber end, without being ed in tbe construction 
of a magnetic generator, This effect cin be caused 
mechanically, by keeper movement, or «есас by driv- 
ing electrical current through one or more contro windings 
‘steading around elongated versions of the ple pieces 14. 
Several devices using this effect are described in US. Pat 
Nos 165,723, 3228013, and 3316,5 14, which are incor. 
Ported berein by reference. 

"Another sep мы the development of a magnetic 
generator is descri in US. Pat No. 3368,141, which is 
Incorporated herein by reference, as à device including a 
‘permanent magnet in combination with 3 transformer having 
бы and second windings about» core, with two paths for 
magnetic fux leading from cach pole of the permanent 
magnet to either end of the cores во that, when an alternating 
‘Gea induces ирле er rection changes i tbe cur 
the magnetic fux from the permanent magnet is automati 
ошу ected throug the path which corresponds with the 
‘ction taken bythe magnetic Пих through he coe due to 
ihe сити. In bls a, he magnetic nnd. This 
device canbe used ю improve he poer factor ofa typically 
inductively loaded stenting cure! cic, 

Other patents describe magnetic generators in which 
lectica current from on or more output сой described 
ıs being made available to drive а oad, in ihe more 
ouveational manner of a generator, For example, US. Pat, 
No. 4006401, wich is incorporated berein y reete, 
describes an electromagnetic generator including permanent 
magnet and à cor member, in which the magnetic flux 
Mowing fom the magnet in the core member is rapidly 
alerted by switching to generate an alternating curat in 
а winding on the core member The device includes а 
permanent magnet and two separate magnetic Пах circuit 
Puts between the north and south poles of the magnet, Each 
Of be circuit pas includes two switching means for alier, 
ately opening and closing the circuit paths, generating an 
erating cent in a winding on the core member, Esch 
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ofthe switching means includes a switching magnetic circuit 
intersecting the circuit path, wi ih swiching magnetic 
cireni! having а сой through which current & driven o 
induce magnetic бик to saturate к circuit path extending 10 
the permanent magnet; Power fo drive these ois iS derived 
directly troen te output of а contucusiy applied alternat- 
"ng current source. Wht is needed isan питал 
велегио not requiring the application of sich» current 

U.S. Pat. No. 4.07.00, which is incorporated berein by 
reference, describes à magnetic generator, or ede 
Converter, comprising a permanent magnet having spaced- 
apart poles and a permanent magnetic feld extending 
Between the poles of the magnet. А varableeluctance core 
i disposed in the eld in fixed relation 1o the magnet and the 
reluctance of the core s varied to cause the patern of lines 
Force of the magnetic field 1o shift Aa ouput conductor 
$ disposed in the field in fixed relation othe magnet and is 
positioned 10 be cut by the shifting lines of permanent 
agnctc ftc so that a voltage is induced inthe conductor. 
The magnetic Bux is switched between ешо paths by 
means of switching cis extending around portions of the 
Care, wiih the fow af curent cing alternated between these 
Switching coils by means of a pat of resistor driven Бу 
the outputs of a lop. The input othe fip opi driven 
by an adjustable frequency csciltor. Power fot this dive. 
cireni je supplied through an additional, separate power 
Siro What i needed isa magni generator not requiring 
the application of such а power source 

US. Pat. No. 4,904,920, which is incorporated berein by 
reference, describes апо ег magnetis generator using the 
‘motion ofa magneti field The device includes an electrical 
winding defining » magnetically conductive zone having 
Pases a cach end, the winding including elements for the 
removing of an induced current therefrom. The generator 
farther includes two pole авось, each having а first and a 
second pole, cach first pole in magii communication wilh 
one base of he magactically conductive zone. The generator 
farther includes a third pole magnet, the third pole magnet 
oriented intermediately оГ the fist poles of the two pole 
Sleeromagnes tbe third pole magnet having 3 gti 
axis substantially taasvcis to an xis of the magnetically 
conducive zone, he thin magnet having а pole nost 10 
the conductive дс and in magnetic uactive relationship 
tothe fist poles ofthe to pole electromagnet in which the 
first pole thereof ме ke ples. Abo included in the 
genero ме clemens, in he Toren of windings for yeli 
Sally reversing the magnetic polarities of the electromag: 
"at These reversing ra, rough a cyclical ange im 
the magnetic polarities of the elecromagnet, case the 
твара fux line associated wit he magnetic tractive 
relationship between the Вся poles ofthe electromagnet 
and the пеген poke of the thini maget to стени 
revere, easing а wiping elec acros the magnetically 
conductive zone, as lines of magnetic Вох swing beween 
respective fi poles of the two electromagnet, thereby 
inducing electron movement within the ouput windings and 
this generating a How of curet iin the output windings 

'US. Pat. No, 3,221,892, which is incorporated herein by 
reference, describes à magnetic generator in the form of & 
"lit current fux compression transformer including 3 
magnetic envelope having poles defining a magnetic axis 
and characterized by a pantera of magnetie hux lines in pol 
Пу about the аша. The magnetic Hux lines are spa. 
tally displaced. relative to the magnetic envelope using 
tol elements which are mechanically stationary relative 
tothe core. Further provided are inductive elements which 
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are also mechanically stationary relative 10 the magnetic 
envelope. Spatial displacement o the ux relative to he 
даме elements eases Bow of electrical curent. Fur. 
"er provided are magnetic ox valves which provide Tor the 
varying of he magnete relctance o create a time domain 
Puller of respectively enhanced apd decreased magnetic 
Feletane across tbe magnetis valves, and thereby sce 
the inductive elements. 

Other patents describe devices using superconductive 
elements fo cause movement of the magnetic Bux. Those 
vices operate in accordance withthe Messner effect, 
‘which describes the expulsion of magnetic Hux from the 
їшегёт of а superconducting structure es the suture 
undergoes tbe anion to a Superconducting phase. For 
example, US. Ри. No. 501821, which i incorporated 
herein by тебе, describes an electric power generating 
device including a bundle of conductors which are placed ia 
! magnetic field generated by north and south pole pieces of 
а permanent magnet. The magnetic field is sid back and 
fant through the bundle of conductors by a pair of i films 
‘of superconductive material. One of the thin films is placed 
inthe superconducting state while the other thin film is in a 
Donsupescondicting мше. Ав the sides are cyclically 
revered between the two fms, the теце feld is 
еса back sd forth tough the bundle of conductos 

US. Pa. No. 5327015, which is incorporated herein by 
reference, describes an apparatus for producing an сана. 
impulse comprising а be made of superconducting 
material, a source of magnetic fx mounted about one end 
OL Ihe tbe, s means, suc a э coil rite the x 
mounted along the tube, and a means for changing tbe 
Temperature of he superconductor mounted ahoul the tube, 
AS the tbe is progressively made superconducting, ihe 
magnetic Beld sapped within he be, creating an ele 
trial impulss in tbe means for intercepting A reversal of te 
Superconducting site produces a second plc 

None of the риемей devices described above use a 
portion of the clecteal power generated within the devise 
По power the reversing means used o change the path of 
magnetic Mus. Thus like conventional rotary generators, 
these devices require a steady input of power, which may Бе 
in the form of eleetriesl power driving the reversing means 
‘fone af these magnetic generators or the aque driving the 
Toto of a conventional rotary generator, Yel, the essential 
function of ihe magnetic portion of an electrical generator is 
Simply toswich agre feld in scordance wilh precise 
Timing. 1а most conventional applications of magnetic 
dencrion, the voltage js switched across coils, cresting. 
"aye ils in the coils which ме шей 10 override the 
Tek of permanent magne so that а substantial amount of 
power oust be (шшде to the generator to power the 
Switching means, reducing the eBiciency ofthe generator 

Recent advances in magpetke material, which have par- 
ticularly been described by Robert C. O" Handy in Moder 
Magnetic Materials, Principles and Applications, John 
Wiley & Sons, New York, pp. 486-468, provide nuoc 
tlle magnet: alloys, which are particularly well suited 
forth rapid switching of magnetic Dux. These alloys are 
primarily composed of crystalline grains, or crysis 
Sich of which has st kast опе dimension of а few manom- 
ев. Nanocrystalline materials may be made by heut- 
rating amorphous alloys which form paecusos foe the 
nanocrystalline mater, o which insoluble elements, such 
as copper, are added to promote massive nucleation, and o 
Which stable, refractory alloying materia such s niobium 
fr tantalum carbide are added o inhibit ran growth, Mest 
of the volume of manoeryaline alloys is Composed of 
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randomly distributed аума ving dimensions of about 
240 nm. These туни оха lest and grown fom an 
amorphous pase, wil insoluble elements beng rejected 
айп the process of сгучаййе grow. In magnetic terms, 
ach сгучаййе single-domain particle. The remaining 
volume of nanocrystalline alloys is made ар of an amor 
phous phase їп the form of grin boundaries having 2 
thickness of about 1 nm. 

Magnetic materials having particularly useful properties 
are formed from an amorphous Co--Nb—B (cobalt 
‘bin ero) alloy having везет magnetostriction and 
тамну tog magnetization, as well as god mechanical 
аеш and сопонюп resistance. А proces of annealing 

can be varied o change the size of erties 
mati wth a resting song eflect on DC 
coercivity, The precipitation of manocrysalites also 
frances AC performance of the otherwise amorphous 
alloys 

Otter magnetic materials are formed wing iron-rich 
amorphous and nanocrystalline alloys, wiich generally 
show larger magnetization that the alloys based ea cobalt 
Such materials ar, for example, Fe. В Si Nb Cu 
(eon boro-sion-Gobium copper) alloys. While the pr 
пайду of irop-rich amorphous alloys is limited by their 
таин large levels of magnetosiriction, the formation of 
3 nanocrystalline material Trom such an amorphous alloy 
dramatically reduces this evel of magnetosıriction, favoring 
casy magnetization. 

Advances have also been made in tbe development of 
materials for permanent magnets, particularly in the devel- 
opment of materials including fare earth elements. Such 
ere ininde samarium cobalt, Sma, which i used 10 
form a permanent magnet material having Ше highest resis- 
tance 0 demagnetization of any known material. Other 
magnetic materials are made, бу example, using combina- 
tions of iroa, neodymium, and bron. 


SUMMARY OF THE INVENTION 


isa first objective of the present invention to provide a 
тарлейс generator which a need for an external power 
Source during operation of the generator is eliminated. 

ris a second objective of the present invention to provide 
a magnetic gonersor im which à magnetic Dix path i 
‘hanged without а eed 10 overpower s magnetic eld to 
Stange its diction 

is thie objective of he present invention to provide 
a тирне generar in wbich the generation of cie 
саар! without moving parts 

їп the apparatus ofthe present invention, he path of the 
magnetic uy rom а permanent magnet suche in 
‘manner not requiring the overpowering of the magnetic 
fields. Furthermore, а process of seli initiated erative 
viching s wed to switch the magnetic fux from the 
permanent magnet between alternate metic paths within 
the apparatus, with the power 1o operate the iterative switch- 
ing being provided though a coowol circuit consisting of 
components known to use low levels of power: Wilh cll 
Switching, а neal for am external power source during 
operation of the generator is eliminated, with a separate 
power source sch as a battery, being uscd only for a very 
Short time during start-up of йе generator, 

‘According lo а first aspect of the present invention, an 
electromagnetic generator is provided, including a perma- 
nent magnet, a magnetic cores frst and second туш coils, 
"ls and sccond oupit cols and a switching eeu. The 
permanent magnet has magnete poles st opposite enda. The 
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magnetic core includes a first magnetic path, around which 
Ihe first input and пиры soils extend, an a second manele 
риһ, around which the second input an output cil emend, 
between opposite ends of tbe permanent magnet. The 
Switching ислн dies ccnl current alternately tbrough 
The frst and second input coils The electrical current driven 
"rough the Мы input oil causes fe first input col 10 
produce a magnetic Beld opposing a concentration of mag- 
ti ux from the permanent magnet within the Brst mag- 
elie path The electrical curent driven through the second 
input oil euses the second input сойло produc a magnetic 
field opposing а concentration of magnetic ux from the 
permanent magnet wiin the second magnetic path. 

According w another aspect of the preset invention, an 
‘electromagnetic generator i provided, including a magnetic 
Sore, a plurality of permanent magnets, fist and second 
Prats of input оой, a plurality of output coils, and a 
Switching circuit. The magnetic core includes a рай of 
Sacod-apart plates, each of which has а central aperture, 
and fst and second pluralitics of posts extending between 
Ihe spaced-apart plates. The permanent magnets each extend 
Tween te pait of spaced spat plates. Each permanent 
magnet has ара poles at opposite endi, Wilh Ihe 
magnetic felts of all he permanent magnets being aligned 
to extend in à commos davction. Each opt оо extends 
‘ound a portion of a plate within tbe spaced-apart ples 
between a post and à permanent magnet. Ап output coil 
tende around cack posi. The swiching cheat dives 
саки] caren slteremely tough the first ond second 
plurales of put coils. Eleeieal curent deen trough 
‘ach input ol the бы phat of input cols eases an 
increase in magnetic Вох within cach post within the fist 
rly of poses from permanen magnets on each side of 
the post and a decrease in magnetic Bux within each post 
within he second plurality of posts rom permanent magnets 
n each sie of the post. Electrical current driven through 
Sich input сой in the second plurality of input сой eases 
decrease in magnetic Вох within each post within the int 
plurality o poss from permanent magnos оп each side of 
the pos and an increase in таре Hox within each post 
‘within the second plurality of posts rom permanent magnets 
n cach side of the post. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a рату schematic front elevation f magnetic 
generator and associated electrgeal circuits Бий! in accor 
‘Sine with fra version ofthe fis embodiment ofthe 
presen invention; 

FIG. Zis а schematic view of a iat version of a switching. 
sand control circu within the associated дез circuits of 
aa 

FIG. 3 is а graphical view of drive signals produced 
within the cic of FIG. 2: 

FIG. 4 is à schematic view of a second version of a 
‘switching and conta circi within tbe associated electrical 
Shits of FIG. 1 

FIG. 8 is a graphical view of drive signals produced 
within the cic of FTG. 3 

FIG. 6A в a graphical view of a first drive signal within 
the apparatus of FIG. 1; 

FIG. 6B isa graphical view of a second drive signal 
within the apparatus of FIG. 1, 

FIG. 6C а graphical view of an input voltage signal 
within the apparatus of FIG. T; 

FIG. 6D isa graphical view of an input curent signal 
Within the apparatus of FIG. 1 


6 

FIG. 6E isa graphical view of a first oput voltage signal 
within the apparatus of FIG. 1; 

FIG. 6F is a graphical view of a second output voltage 
signal within he apparatus of FIG. 1; 

FIG. 6G is a graphical view of a йн output current signal 
Within the apparatus of FIG. 1; 

FIG. 6H i a graphical view of a second output current 
signal within te apparatus of FIG. I 

FIG. 7 is а graphical view of output power measured 
within the apparatesof FIG. 1, asa function of input voltage; 

FIG. 83s a graphical view of a coeficient of performance, 
caleulsed from measurements within the apparatus of FIG. 
Tas function of input voltage: 

FIG. 9 is a cross-sectional elevation of a second version 
of he first embodiment of the present invention; 

FIG. 10 is a top view of a magnetic generator built in 
accordance with э irst version of a second embodiment of 
the present inventions 

FIG. I is a font elevation of the magnetic generator of 
FIG. I and 

FIG. 12 в a юр view of a magnetic generator built in 
accordance with a second version of the second embodiment 
Of the present invention, 


DETAILED DESCRIPTION OF THE 
INVENTION 


FIG. 1 is а риу schematic Пом elevation of an clec- 
tromagnetic generator 10, bul in accordance wilh » fist 
embodiment of the presen iion to include а permanent 
‘magnet 12 to supply input lines of magnetic Пах moving 
from the north pole 14 of the magnet 12 outward no 
"magnetic Hux path core material 16. The Hux path core 
material 16 configured to frm ight magpotc path 18 
nda left тарлеце path 20, both of which extend externally 
Between the oath pole 14 andthe ош pole 22 of the 
тарла 12. The electromagnetic generator 1 is ven by 
means of а switching and control circuit 24, which aer. 
ael drives electrical ament throug a right ори сой 26 
эм! lef input col 28. Tics input eis 26, 28 ench сер! 
around a portion of the cone material 16, wil the right input 
coil 26 strvundinga portion of be right magnetic path 18 
Se with he left ры сой 28 surrounding a portion of the 
kf magnetic path 20. A right ouput сой 29 ako surrounds 
a portion of tbe right magnetic path 18, while a I output 
esll 30 surrounds a potion of the Fett matti path 20. 
1а accordance wilh а preferred version of the present 
invention, the switching nd control circuit 24 and the input 
ils 26, 28 are arranged so that, When the righ input coil 26 
B energized, 3 топ magnetic ole i present at hs lefi end 
I the end choses to tbe norih pole 14 of the permanent 
"enel 12, and so that, when be left input сой 28 i 
energized, aà morth magnetis pole is present at its risht end 
NI whi is also the ea closest to the north pole 14 of the 
permanent magnet 12. Thus, when the right input сой 26 is 
magnetized, magnetic Вых Irom the permanent magnet 12 is 
repelled from extending through the right input coil 26 
Similarly, when the lef input сой 28 is magnetis, mag 
теце fx fom bc permanent magnet 12 i repelled Trom 
extending though the Te input coil 28. 
Thus й is seen that driving сайса current through the 
right input сой 26 opposes s oacentration of ux rom the 
manent magnet 12 within the right magnetic path 18, 
sng atleast some of this ых 1o be transferred to the ef 
‘magnetic path 20. On the other hand, driving electrical 
‘ten through the И input coil 28 opposes a concentration 
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of Вых from the permanent magnet 12 within the left 
magnetic рай 20, casing at fast some of this fox to be 
transfered to the right magnetic path 18. 

While in the example of FIG. 1, the input coils 26, 28 are 
placed on citer side of the north pole of the permanent 
magnet 12, being arranged along а portion e Ше core 16 
«об from tbe noth pole of ibe permanent magnet 12, 
щй is understood that the input coils 26, 28 could as easily be 
дала placed оа either side of the south ple of the 
Permanent magnet 12, being aanged along a portion of the 
‘ore 16 extending from the south pole ofthe permanent 
‘magnet 12, with the input coll 26, 28 being wid to form, 
‘when energized, magnetic es having south poles directed 
Toward the south pole of the permanent magnet 12. ln 
general, the input coils 26, 28 are arranged along the 
Magnette core оп either side of an end of the permanent 
magnet forming fs pole, such s4 э north pole, wih the 
input coils being arranged о produce magnet fields of tbe 
polarity of the first pole directed toward the fint pole of the 
Permanent magnet 

Further ia accordance with a preferred version of the 
present invention, the input coils 26, 28 are never driven 
‘wih so much current that the core material 16 becomes 
Saturated. Driving the coe material 16 1o saturation means 
That subsequent increases in input erent can occor without 
effecting corresponding changes й magnetic ux, and there- 
Tore tha input power can be wasted. In this way, the 
apparatus of the present invention is povided with an 
avantage in ман оГ the cien ше of input power over 
The apparatus of US. Ри. No. 400,401, ia which» portion. 
both ends of each magnetic path is driven to saturation 10 
Dock fue few In he electromagnetic generator My the 
‘Switching of curent flow within th ари coils 26, 28 does 
ot need to be suficient о stop the fow of ux in ope ofthe 
magnet paths 18, 20 while promoting the flow of magnetic 
Tox in the other magnetic path. The electromagnetic gen- 
erator 10 works by changing the ux palm; t docs not 
need to he completely switched Trom onesie to another 

Experiments have determined that this configuration is 
superior in ems of the селе of using power within the 
input oils 26, 28 to generate electrical power within the 
‘tpt coils 29, 30,10 б alternative of arranging input coils 
indi the circuits driving tem so that ux rom the permanent 
magnet is driven through the input coils as they are сва 
‘ved. This arrangement of the present invention provides a 
Significant advantage over be prat methods showa, or 
‘sample, ш US. Pat. No. 4077001 in which the magnetic 
Пих is driven through the energized coils- 

The configuration of the present invention aso has за 
advantage over the prorat configuration of US. Рм. Nos, 
Эде! and 4077001 im that the megnelie Dix is 
Seth between two alerte magni рай» 18, 20 with 
Only a single inp сой 26, 28 surrounding each of the 
eroe magnetic paths. The configurations of US. Pat, 
Nos 3,368,141 and АЙТ each require nvo input coils 
on each ofthe magnete paths: This advantage of tbe present 
inveation is significant bob in the simplifction of Rard- 
ware and in inereasing the efliciency of power conversion, 

The right output coil 29 is electrically connected to а 
reser and filer 33, having an ошр driven through 
"ptor 34, which provides an output voltage adjustable 
Through the use of à potetiometer 38. The ouput of the 
Tinea sepulatoe M isin tura provided asan input to a sensing 
and switching circuit 36. Under siart up conditons, tbe 
Sensing ad switching cuit 36 connects he switching and 
‘onto circuit 24 to an external power source M, which s. 
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for example, a starting battery. Afer the electromagnetic 
generator 10 is properly sare, the sensing and switching 
‘rei 36 senses that the voltage available from regulator 34 
has reached à predetermined level, to that the power input 
{othe switching and conta sirevi 24 is switched from the 
External power source M othe output of regulator 34 Aier 
this swichin occu, the electromagnetic generator 10 
continues lo operate without an application of extemal 
power 

The lef output сой 30 i «етк connected to a 
rectifier and ile 40, te ouput of which js connected o a. 
regulator 42, the output voltage of which i adjusted by 
means of a potentiometer 45, The output of the regulator 42 
5'in tum connected lo an external load 44. 

FIG. 2 ks a schematic view of a fist version of the 
switching and conta cirenit 24. Aa авай SO drives the 
lock input of a flip-flop S4, with the Q nd Q outputs of the 
"i-o S4 being connected trough driver circuits 56, $810 
power FETS 60, 62 so that the ingot coils 26, 28 are 
етме driven. [n accordance with a prefered version of 
the present invention, b voltage V applied 10 the coils 26, 
sgh the FETS 60, 62 is derived rom tbe output of t 
Sensing and switching circuit 36 

FIG. 3 is a graphical view of tbe signals delving the gales 
o FETS 60, 62 of FIG. 2, wih the voltage ofthe signal 
riving the gate of FET 60 Being represented by line 64, and 
‘sith the voltage of the signal driving FET 62 being repre- 
Seated by line 66. Bath of the coils 26, 28 are driven with 
positive voltages, 

FIG. 4 is a schematic view of a second version of the 
switching and contol circuit 24. To tbis version, an oscillator 
30 drives the clock input of a ipso 72, wit О and О. 
ampus of the pop 72 bring connected lo serve a 
triggers for one-shots 74, 76. The ons of tbe one abots 
Т, 96 are in um connected through driver eis 78,3010 
drive FETS 82, M, so thatthe input coils 26, 28 are 
alternately driven wilh pulses shorter In duration than the O 
эш! О output of the Вр op 72 

FIG. S ва graphical view of be signals driviag the pts 
of FETS 82, B4 of FIG. 4, with the voltage ofthe sional 
riving he gate of FET R2 being represented by line 86, and 
wilh the voltage ofthe signal driving the рше of FET B4 
cing represented by line M 

Referring gai o FIG. 1, power is generated the right 
онири. сой 29 only when the level of magnetis fux is 
changing in he right magnetic path 18, nd in he left output 
Soil 30 only when the level of magnetic Па changing in 
the el тароо path 20. И в therefore desirable 10 
determine, tor a specifie magnetic generator contiguration, 
the wil of à pulse providing te most rapid pacical 
‘hangs in magnetic Dux, and ben to provide this pls wil 
iter by varying the [rquency of the oscillator 50 of the 
apparatus of FIG. 2, о that his pulse wid is provided wit 
the signals shown in FIG. 3, or by varying the time constant 
‘ofthe one-shots 74, o FIG, 4, so tbat this puse wid is 
provided by the signals of FIG. S at a lower oscillator 
Frequency To this way, the input coils are ot et оп longer 
thon necessary. When ier of he input coils is left on for 
a period of time longer than tat necessary to produce the 
change in ux direction, power is being wasted through 
ting within the input сой without additional generstion of 
power in the corresponding output coil. 

A number of experiments have been conducted to deter- 
nine the adequacy of an electromagnetic generator bul as 
the generator 10 in FIG. 110 produce power bo to drive the 
sighing and control logic: providing power tothe input 
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ois 26, 28, and lo drive an exeral 1099 44 In the 
лайга used inthis experiment, lhe input coils 26.28 
фай 40 rm of Igor copper wire, and Ше output soils 
28, 30 had 450 tums of Inge copper wire. The perma 
eat magnet 12 ba a height of 40 пип (1575 in. between 
iis north and south ples in tbe direction of arrow 89, a 
‘wid of 25 4 enm (10018) in the direction of arrow 90, and 
in the other direction, a depth оГ 381 mm (150 in). The 
‘ore 16 bad a height, inthe direction of arrow 89, of 90 mm 
CG S42 in), a wil in the direction of arrow 90, of 135 mm 
(S315 ш) шш a depth of T0 mmn 7560) The core 16 bad 
2 central hole wilh a height, ja the direction of arrow 89, of 
Atm (1575 mm) to accommodate the magnet 12, and à 
‘wi nthe diction оГ arrow 90, oL $5 пиш (3346 n). 
ТП оше 16 was fabricated of wo "C-shaped ales joined 
at lacs 92, to accommodate the winding af output coll 29, 
Зе snd input coils 26, 28 over the core matti 

The coe material was а laminated imn sad magnetic 
alloy sold by Honeywell as METGLAS Magnetic Alloy 
BASSAI The magnet material was a combination of iron, 
neodymium, and boron. 

The input coils 26, 28 were driven at an oscillator 
Frequency of 875 KHz, which was determined o produce 
‘optimum eficcsey using а switching control сисий con- 
fcd as shown in FIG. 2, This frequency has a period of 
1045 microseconds. The fip Пор SP 5 arranged, for 
example, o е set and reset on rising edges ofthe clock 
‘Signal inp from the oscillator, so hat each pulse diving 
One of the FETS 60, 62 has а duration of 1145 
Taieroseconds, and so tb sequential pulses are ао separ 
rated to each FET are also separated by 1145 microseconds. 

FIGS. 6A-6H are graphical views of signals which simul 
taneously occured within the apparatus of FIGS. 1 and 2 
during operation with an applied input voltae of 75 vols 
FIG. 6A shows а frst drive signal 100 driving FET 60, 
‘which conduct 1o dive the sight input сой 26. FIG. 6B is 
Shows а second drive signal 102 diving FET 62, which 
ва t drive the Ic input сой 28. 

FIGS. 6C and 6D sbow voluge and curent signals 
associated with curent diving both the FETS 60, 62 fom 
a batiery source. FIG. 6C shows the level 104 of voltage V 
‘While the nominal voltage of the пес was 75 valis, a 
decaying tant signal 106 i superimposed оп this vol 
spe cach time one of e FETS 60, 62 i sviched oa 10 
conduct. The speci pater of this transient signal depends 
ош the internal resistance of the battery, ss well is on à 
шайт of characteristics of the maágicüc generator 10. 
шалу, FIG. 6D shows he current 106 engi both 
FETS 60, 62 from tbe tery source. Since b signals 104, 
106 show the affects of curent Rowing ао both FET 
62 the transient spikes are 145 microseconds арап, 

FIGS. 6E-6H show voltage and current levels measured 
at he output сой 29, 30. FIG. GE shows a voltage output 
‘Sigal 108 of the right ouput сой 29, while FIG. бЕ shows 
3 sallage output signs! ШО of the left output сой 30. For 
example, the output curat signal 116 of the right output 
ol 29 includes а маме spike 112 eased when he 
а current pulse thet input соп 28 js turned on to direct 
magnetic ux though tbe tight magnete ри 18, and a 
Second transient spike 114 caused when he kef input сой 28 
штей of withthe right input coil 26 being uad on. 
FIG. 6G shows a curent output sipna] 116 of the right пири 
cil 28, while FG. 6H showy a current culpe signal H18 of 
the Jen ouput coi 30. 

FIG. 7 is a graphical view of output power measured 
sing the electromagnetic generator 10 and eight ves of 
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inpol voltage, varying from 10v to 75v. The oscillator 
frequency Was relied al 87.5 KHz The measurement 
ois are representert by indici 120, while the curve 122 is 
generated by polynomial regression analysis using à esst 
por) 

FIG. Ва graphical view of a coeficient of performance, 
defined as Ihe ratio ofthe output power to the input power, 
for each of ihe measurement points shown in FIG. 7. At cach 
measurement point, the output power was substantially 
bcr ambe pui power Rea power measurements were 
computed at sach dil pol ing measured voltage and 
urea level, with tbe results being averaged over the 
period ofthe signal. These measurements sce wit RMS 
Power messued using 3 Texironie THS730 cil ocio 
ped 

While the electromagnetic generator 10 was capable of 
operation at much higher voliages and curent witbout 
Saturation, the out voltage was Lmtd o 75 voll because 
Of voltage limitations of the switching ciis being use 
Those skilled in he relevant ай wil understand ital con 
ponents for switching тоні capable of handling higher 
{ойс im this араша ae readily available. The 
поро meatal dta was extrapolated 1o describe 
‘person a sa Тори voltage of 100 vols, with the aput 
trent being 140 mathe input power being 14 Wats and 
‘with resulting ouput power being 48 wans Tor each of the 
Sio output сой 29, 30, at an average output current of 12 
ma and an average отри voltage f DO vohis. This means 
that for each ofthe ouput cis 29, 30, he coeficient of 
performance would be 344. 

‘While эп ouput voltage of 4000 volis may be needed for 
some applications, he output voltage can ako be varied 
through simple change in the configuration o the electo 
magnetic generator 10 The out voltage is readily reduced 
фу dcin the number o fr in be output windings. If 
ibis camber of turns is decreased from 450 10 12, the owtput 
voltage is dropped to 1067, wilh a resulting increase in 
output current 105 amps for cach output coil 29, 30. Io this 
way, the ouput current and voltage of the electromagnetic 
жееги can be varied by varying the number of tums of 
{he output cols 29, 30, without making» substantia change 
Inthe output power, whichis instead determined by the input 
Curent, which determines the amount of magnetic fux 
Shut during the switching process. 

"The асць of performance, all of which were sig- 
nificantly greater than 1, pote in FIG. В indicate that the 
{uit pover levels mesure in each of the ouput coils 29, 
30 were substantially greater than the corresponding inpet 
power levels diving both. of the input coils 26, 28 
Therefore, i is apparent that the electromagnetic generator 
M can be buil in a el actuating focm, s discussed above 
in reference w FIG. 1. In бе example of FIG. 1, excep for 
{rie application of power rom th external power source 
Эв, 0 siart the proces of power generation, the power 
required 10 dive ie input oils 26,28 is derived entirely 
{fom power developed within the right output сй 29. 1 the 
power generated in a single output сой 29, 30 i more tan 
Suficient lo drive tbe input cos 26, 28, an additioaal load 
126 may be added 10 be driven with power generated in he 
output сой 29 used to generate power to deive the input coils 
26,28 On the other Band, ach of the output coils 29, М 
"máy be used to drive a porion of the input сой power 
requirements, for example wi on of the output coils 26, 28 
providing tb: volge V for tbe FET 60 (shown in FIG. 2), 
While the other output coil provides this voltage for the FET 
а 

Regarding thermodynamie considerations, it is noted that, 
When the electromagnetic generator 10 is operating, iis an 
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‘pea system ot in thermodynamic equilibrium. The system 
cives ник energy from the magaetie Bux of the perma- 
ent magnet Beene the electromagnetic generator 10 ix 
Алиева without an aditional energy три, the er 
mrdynamic operation ofthe system is an open dissipative 
System, receiving, collecting, and dissipating energy tom it 
ооо i his case, m the magnetic ux sored 
"Mibi the permanent magnet. Continued operation of the 
Shcttomaenetegeneror IU causes demas 

Permanen magaet The we ofa magie 
Tare сап elements, sich as a samarium colt material or a 
material including oo, neodymium, and boron preferable 
‘within the present inventing, since sieh a magnetic meri 
has a relatively long Ше în this application. 

Thes, an electromagnetic generator operating in aocor- 
dance with be present пса should be considered totas. 
‘a perpetuat motion machine, but cras a system in which 
"lx radiated from a permanent magnet is converted into 
‘electricity, which is used both рамы the apparatus and 1o 
Power an extemal load. Tis В analogous to з system 
including э шеш reactor, in which a number of fel rods 
radiate energy which used to keep the chaia reaction going 
snd o hest water far the geaeration of electricity o drive 
Эш юм. 

FIG. isa сочи elevation оГ an electromagnet 
generator 130 buik in accordance with a second veron of 
The first embodiment of he present invention. This electro- 
тое: Белес 130 is generally similar совае 
and operation to the electromagnetic generator 10 built in 
accordance with he fst version of ths embodiment, except 
ihat the magnetic core 132 ofthe electromagnetic generator 
10 is built ta we halves joined along lines 134, allowing 
ach of the output coils 135 to be wound on a insi Bobbin 
136 before the bobbin 136 is placed over the legs 137 of the 
core 182, FIG: 9 also shows ап alternate placement o an 
input сой 138 In tbe example of FIG. 1, both input coils 26, 
28 were placed on the upper portion of tie magnetic 16. 
‘with these coils 26, 28 being configured to establish mag- 
tie fields having north magnetic poles е inner ends 31, 
32 of the coils 26, 28, with these nob magnetic poles thus 
being closest 1o the end 14 of the permanent magnet 12 
having its north magaetie pole. In the example of FIG. 9, a 
Tiest input сой 26 is as described above in reference to HG. 
‘1, bul the second input сой 138 is placed adjacent the south 
ple 140 the permanent пара 12. This input сой 138 is 
Configured о establish a south magni pol tis inner end 
T42, so that, When input сой 138 i tarned on, flux from te 
permanent magnet 12 i directed away from the О mage 
atic path 20 into the right magnetic pat 18. 

FIGS. 10 and 11 show ап electromagnetic generator 150 
tui in accordance witha frat version of a second embed 
met of he present invention, wil FIG. 10 being top view 
thereof, apd with FIG. TI being а front elevation thereof. 
This electromagnetic generator 180 includes ап output сой 
182, 158 at cach corner, and а permanent magnet 154 
“extending along each side between output coils. The ma 
tic cone 156 includes an upper plate 188, Tower plate 
16. a a square pest 162 extending within cach output cil 
152, 188. Both the upper plute 188 and the lower plate 160 
include central apertures 164. 

Each of the permanent magnets 154 is oriented with a like 
poles such as a north pole, against the upper plaic 1S8. Eight 
Input coils 166, 168 are paced in positions around the upper 
le 158 between an output сой 182, 183 and a permanent 
magnet 184. Lach input coil 166, 168 is arranged to form a 
пшр pole at йв сай nct to the adjacent permanent 
magnet 184 of a like polarity o the magnete poles of tbe 
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magnets 154 adjacent the upper plate 158. Thus, the input 
oils 166 are sched on to divert magic ux o the 
permanent magnets 154 frm he adjacent онр coils 152, 
lie x cing diverted nto magnetic paths through the 
бири coils 1S3. Then, the input coils 168 are switched on 
to divert magnetic flux of the permanent magnets 14 fom 
the adjacent output coils 1S8, witb this flux being diverted 
"nto magnetic paths though the output coils 152. Thus, the 
ари coils form a first group of input coils 166 and a second 
оар of input сой 168, with these frst and second groups 
S input col being alicrmately energized in the manner 
described above ш reference 1o FIG. 1 for the single input 
tolls 26, 28. The ouput coils produce current in ist tain. 
of pulses occurring simultaneously within coils 182 and in 
{second tain of pulses occuring simultaneously within 
EN 

Thus driving current through input cos 166 causes an 
Increase in Mux from the permanent magnets 184 within the 
posts 162 extending through output coils 189 and a decrease 
in lux from the permanent magnets 184 within the posts 162 
extending though output cos 152. On the other hand, 
driving current hough input coils 168 causes а decrease in 
"lx Teom the permanent magts 154 within the posts 162 
extending though output conls 18 and an increase i fux 
om the permanent magnets 154 within the poss 162 
extending rough output coils 182. 

While the example of FIGS, 10 and 11 shows all of the 
input coils 166,168 deployed along the upper plate 18, ts 
understood ihat certain of these input coils 166, 168 could 
пере be deployed around he lower plate 160, in the 
‘manner generally shown in FIG. 9, with oae input сой 166, 
T68 being within each magnetic circuit between a permanent 
magnet 154 and an adjacent post 162 extending within an 
шри coil LD, 183, and with each put сой 166, 168 being 
‘ranged to produce» magnetic eld having a meret pole 
Tike б clases pole of the adjacent permanent magaet 184. 

FIG. 12 is а lop View of a second version 170 of the 
second embodiment of the present invention, which is 
Similar othe frst version thereof, which bas been discussed 
in reference lo FIGS. 10 and 11, except that an upper plate 
172 and similar lower plate (pot shown) are annular in 
shape, while the permaneat magnets 174 and posis 176 
Extending tbrough the output coils 178 are cylindrical. The 
Input сой 180 are oriemed and switched as described boue. 
in reference vo FIGS. 9 and 10. 

While the example of FIG. 12 shows four permanent 
magnet, four output сой ad eight input coils it is under- 
Stood thatthe principles descrbd above can be applied 10 
Slestongnet generators having dfreat numbers of eke- 
mens. For example, sich à device ean be built to have и) 
permanent magnets nwo ouput coils, and four input coils or 
to have six permanint magnets, i output coll, and twelve 
бра exis 

Ta accordance with the present invention, material used 
for magnetic cores is preferably a nanocrystalline alloy, and 
alternately an amorphous Шоу The materials preferably in 
2 laminated form. For example, the core material & 2 
fubalnibium-ooa alloy or an iron hased magaetie alloy. 

‘Also in accordance with the present invention, the per- 
manent тарле! material preferably includes a rare earth 
lement. For example the permanent magne material is a 
Samarium cobalt material or a combination of iron, 
‘eedyaium, and boron 

‘While the invention has buen described in its prefered 
versions. and embodiments with some degree of 
particularity, it is understood tht this description has been 
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given ony by way of example and that numerous changes in 
the deti of comuoction, fabrication, and we including 
the combination and arrangement of parts, may he made 
without departing rom the spirit and scope of the invention, 

‘What is claimed is 

1. An ccctomagncte generator comprising: 

а permaoeotcoagoet having gni poles at oposite 
fats 

agni or including frst and second magpetic paths 
"масо sid opposite ends f said permanent maga, 
wein 
Said gti core comprises a load loop, 

‘Sul permanent magnet extends within sid closed loop, 

sat oppose ends of said peruanent паро ме dis- 
posed adjacent opposite sad of said cloned kop and 
esi internal surfaces said magnetic coe Com- 
prising said closed Loo: 
э fist input сой extending around а portion of said f 
agouti ри, 
a second input сой cxending around a portion of sid 
‘econ magnetic рай, 
a first ouput сой extending around a portion of said fist 
тшдес path for providing a rst electrical ouput; 
a second ошри сой extending around a portion of said 
‘Second magnetic риб for providing a second electrical 
‘utp and 
a switching cuit driving electrical current alternately 
through said ist and second input сой, wherein 
said Чапа! ситен driven trough said fist input 
oil саш said еч input cil to prado a magnet 
eld opposing a concentration оГ тврле hut om. 
said permanent magnet within said fist magnetic 
КҮЛ 

‘st electrical current driven through said second input 
©ой causes sald second input сой lo produce à 
тарк held opposing a concentration of magnetic 
‘os from said permanent magnet within said second 
тарк path 

2. An electromagnetic generator comprising: 

a permanent magnet having magnetic poles al opposite 

a magnetic core including first and second magpetic paths 
tween said opposite ends of sid permanent magoei, 
E 
‘Sid magni core comprises а closed loop, 

‘Sul permanent magnet extends within said closed loop, 

Sid opposite ends of said permanent magnet are dis 
posed adjacent opposite sides of said closed loop. 

a irst type of pole of sakd permanent magnet is dis- 
posed adjacent э firs side of sid closed op; 

a list input coil, disposed along said fist side of said 
load loop, од around a portion of sud fs 
poems 

a second input сой, disposed along said first side of said 
"sed lop, extending around s porion of said second 
парос ри, 

a first output сой extending around a portion of said fist 
magnet path for providing a frst electrical ouput; 

a second ори сой extending around a portion of sid 
Second magnetic path for providing a second electrical 
ouput; and 

a switching cuit driving electrical current аспау 
Through al frst sd second input co, wherein, 
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said electrical curent driven through said first input 
‘col causes said гм input сойо produce a magnetic 
field opposing актга of magnetic Вох fom 
‘uid permanent magaet within said fist magnetic 
тай, and additionally causes said first input сой to 
Produce а magnetic field having sid fist type of 
Pole at an end of said first input coll adjacent said 
Permanent magnet, and 
чий electrical current driven through sid second input 
ой causes sud secoad input sol to produce à 
magnetic Пе opposing а concentration of magnetic 
"us rom said permanent magnet within said second 
magnetic path, and additionally causes said second 
input coil to produce a magnetic Held having sid 
бш type of pole at эш end of said of said second 
input сой adjacent said permanent magnet 

3, An clecuomsypetc genet comprising: 

a permanent mae having mage poles м opposite 

a magnetic core including ist an second magnetic paths 
tween said opposite ends of sald permanent magnet, 
where 
Said magnetic core comprises a closed lop. 

Sia permanent magnet extends within said closed lop, 
and 

ssid opposite ends o said permanent magnet are dis- 
Posed adjacent apposite sides of said closed hop. 

a fist type of pole of said permaneat magnet is dis- 
‘posed adjacent a first side оГ said closed Joop and 

a second type of pole, opposite said Печ type of pole, 
‘of said permanent magnet is disposed adjacent à 
Second side of said closed loop; 
a fist input сой extending around a portion of sid first 
поро path, wherein said fs daput сой В disposed 
long said fit side of said closed кор; 
a second input сой extending around а portion of sid 
аст! magnete pati wherein said secund input ei s 
disposed айар sad second side of sald closed ор; 
a frst output coil extending around a portion of said first 
magnetis path foc providing a first electrical output; 
a second output сой extending around а portion of sid 
Second magnetic path for providing а second electrical 
tut, and 
a switching circuit driving electrical curent sherastely 
Through said Мы and second input coils, wherein. 
said electrical сше driven through sid беш input 
сой casses said rat ры cil o produce a magnet 
field opposing а concentration of magnetic ut fom, 
said permanent magnet win eid st magnet 
тай, and additionally causes sid first input coil to 
produce a magnet Held having said ft pe of 
ром a ad end of said fist input оой adjacent said 
Permanent тарле, nd 

чий electrical current driven through кид second input 
Soll causes sud second input eol to produce a 
magnetic field opposing а concentration ol magnetic 
Tox rom sid permanent magnet within said second 
magnetic ра and additionally causes said second 
input coil to produce à magnetic field having said 
Second type of pole at an end of said of said second 
input сї adjacent said permanent magnet 

4. Аа electromagnetic generator comprising: 

iiem пра having magnetis poles at opposite 

a magpet core including first an second magnete paths 
between xd opposite ends of sid permaneat magnet; 
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a first input сой extending around а portion of said fst 
magnet ри. 

a second input сой extending around a portion of sid 
second metic path, 

a îst ошры coil extending around a portion of said fist 
magpet path for providing а fest electrical ouput; 

a second ори сой extending round a portion of said 
‘cond magnetic path for providing а second electrical 
ouput; and 

a switching circi driving electrical current alternately 
Through said it sd second inp coils, Wherein said 
ее! curent driven through said li inpet coil 
le si ia input cil o produce a nei feld 
строма a concentran of magnetic Dix from said 
permanen magnet within said fit magnetic path, and 
herein said electrical curreat driven through said 
‘Second input сой causes said secoad input coll o 
produce а magnetic fk! opposing a concentration of 
magnetic Mux from said permanent magnet within said 
second magnetic path, Wherein a portion of electrical 
over induced in said ist output сой provides power 
1o drive said switching circi 

5. The electromagnetic generator of clim 4, wherein said 
switching circuit is driven by am extemal power source 
uring a starting proccss and by power induced in said Hist 
‘utp сой during operation afler said starting process 

16 The electromagnetie generator of claim 2, wherein said 
magnetic cove ix composed of a nanocrystalline magnetic 
aloy. 

T The electromagnetic generator of lim 6, wherein said 
пора magnetic alloy i сова о 
‘ioy. 

E. The electromagnetic generator of claim 6, wherein said 
nanocrystalline magnetic alloy is an опа ally. 

9 The electomagpetie generator of Clim 2, wherein sid 
changes in flux density within said magnetic core occur. 
‘shout driving said magmatic core to magaetc saturation: 

10. The electromagnetic generator of chim 2, wherein 

suid switching circuit dives said electrical curent 
through sai ist input ой in response 10 à fist rain. 
of pulses, 

said Switching circuit drives said electrical curent 
Though said second input сой ia response to a second 
‘ain of pulses, alternating wi pulses within said ist 
пап of pulses, and 

said pulses ia said first and second trains of pulses are 
approximately 115 milleconds in duration 

11 The elecomsgnetic generator of claim 2, wherein 
sid permanent apre i composed of a material да 
Ter запи ceo 

12. The electromagnetic generator of chim I1, wherein 
sid permanent тарта composed coti of sari 
Set 

1B. The electromagnetic generator of chim 11, wherein 
said permanent magnet is composed essentially. of sron, 
eau and boron. 

T4; An electromagnetic generator comprising: 

a magnetic co: including а pair of spaced-apart plaies, 
‘wherein each of said spaced-apart plates includes а 
‘earl aperture, ad fist and second pluralities of posts 
асай betwen said spaced-apart plates: 

a plurality of permaneat magnets extending individually 
between said pi of spaced-apart plates and between 
adjacent posts within said plurality of post, wherein 
ach permanent magnet within sid plurality of permiar 
Tent inagis has magnetic poles a opposite enis, 
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wherein all magnets within sid plurality of magnets 
ис oriented o produce magnetic elds having a com- 
mon direction; 

frst эр second райка of input coils, wherein each 
oput cil within said fist and second рай of 
input сойы extends around a portion of a plate within 
Said spaced-apart plates between а post in sad рау 
of posts and a permanent magaet in sid plurality of 
permanent magnets; 


an output сой extending around each post in said first and 
Second pluies of posis for providing an electrical 
m 
a switching circi driving electrical curent alternatively 
Through said first and second pluries of input coils, 
wherein sald «ане current driven through cach 
Input сой ш said ist plurality of input coils causes an. 
increase in ignei ax within cach ром within aid 
fst plurality of posts rom permanent magnets oo cach 
side of said post and a decrease in magete fox within 
each post within said second plurality of posts from. 
Permanent magnets oa cach sie of said ром, ani 
Wherein said electrical current driven through input coil 
in said second plurality of input cols causes decrease 
in magnetic Mux within cach post within said fist 
luli of posts from permanent mayne on each sile 
Of said post and an increase” in magnetic ox within 
ach post within ssid second plurality of posts from. 
permanent magnets on each side of said ром. 
18 The clecuomagactic generator of cim 14, wherein 
each input coil extends around a portion of а деде 
a iron said magnetic soro betwen said opposite 
Ends a permanent magaet adjacent said тари сой, 

said magnetic path extends though a post within sid 
magnetic core adjacent said input сой, and 

driving cecal current through sid input сой cases 

said ры сой to produce а magnetic ПЕ opposing a 
enacentralion of magnetic Mux within said дейс 
pa 

16 The leeuomagoetic generator of chim 14, wherein 
Said switching circuit ie driven by an смены power source 
dring а айар proces and by power induced im said 
"rtp coils during operation ir sid starting process 

17. The electromagnetic generator of chim 14, wborcin 
said magnetic core i composed of a патлума mag 
prn 

18. The electromagnetic generator of claim 2, wherein a 
portion of electrical power ce in said first output ci 
Provides power lo driv said switching cic, 

19. The siectromagaetie generator of claim 18, wherein 
said switching croi is driven by an external power source 
daring а starting process and by power induced in said fist 
бири сой during operation ar id starting process 

720. The electromagnetic generator of claim 3, wherein а 
portion of electra power induced in said first output ci 
Provides power lo drive said switching circuit 

2L The electromagnetic generator of claim 20, wherein 
said switching circuit is driven by an external power source 
шор а stating process and by power induced in said fist 
ори coil during operation afier said starting proces, 

2. The cecromgnetic generator of claim 3, wherein 
said magnetic core is composed of a nanocrystalline mag 
nci alloy. 

23. The electromagnetic generator of chim 22, wherein 
said nanocrystalline magnetic alloy is à coblcaiobium- 
ron alloy. 


10 


as 


20 


as 


as 


as 


55 


E 


2 


The connection to the latter should always 
be made at, or near the center, in order to 
secure a symmetrical distribution of the cur- 
Tent. as otherwise, when the iy is 
very high and the flow of large volume, the 
performance of the apparatus might be im- 
Paired. The primary С may be excited in 
ny desired manner, from a suitable source 
of currents G, which may be an alternator 
for condenser, the important requirement. 
being that the resonant condition is estab- 
їй, that to say, that the terminal D ig 
charged to the maximum pressure develope 
фе circuit, ae havo specified, in my 
original patents before referred to. Thead- 
justments should be made with particular 
tare when the transmitter is one of great 
power, not only on account of economy, but 
also in order to avoid danger. Ihaveshovn 
hat it is practicable to produce in a resonat- 
ing circu as ВА B D' D immense electri- 
activities, measured by tens and even 
hundreds of thousands of hores-power, and 
in such a case, if the points of maximum 
pressure should be shifted below the ter- 
minal D, along coil D, a ball of fire might 
break oué and destroy the support Р or any- 
thing else in the way. For the better ap- 
preciation of the nature of this danger it 
Should he stated, that the destruetive action. 
may take place with inconceivable violence. 
‘Bhs wl оше to be surprising when it is 
ore in mind, that the entire energy acou- 
шмше їп the excited circuit, instead of re 
quiring, аз under normal working condi- 
dons, one quarter of the period от more for 
its transformation from static to kinetic 
form, may spend itself in an incomparably 
smaller interval of time, at a rate of many 
millions of horse power. The accid 
apt to occur when, the transmitting circuit 
being strongly excited, the impressed oscil- 
ations upon it are caused, in any manner 
more or less sudden, to be more rapid than 
the free oscillations. Tt is therefore, ad- 
visable to begin the adjustments with feeble 
and somewhat slower impressed oscillations, 
Strengthening and qui them grad- 
aliy. until the apparatus has been brought 
under “perfect. control. To increase the 
Safety, 1 provide on a convenient place, pref- 
erably on terminal D, one or more elements 
or plates either of somewhat smaller radius 
of curvature or protruding more or Tess be- 
yond the others (in which case they may. Бе 
f larger radius of curvature) so that, should 
the pressure rise to a value, beyond which it 
is not desired to go, the powerful dischar 
may dart out there and lose itself harmlessly 
the nir. Such a plate, performing a func- 
ion similar to that of a safety valve on а 
high pressure reservoir, is indicated at V. 
Stl further extending the, principles 
‘anderlying my invention, special reference 
is made to coll В and conductor B^. The 
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ater is in the form of a cylinder with 
smooth or polished surface of а radius much 
larger than that of the half spherical ele- 
rents P P, and widens out at the bottom 
into а hood H, which should be slotted to 
void loss by eddy currents. and the pur- 
Pose of which will be clear from the fore- 
ding: | The eoi i wound опа frame or 
тиш D of insti material, with, its 
turns close together. 
"hen so wound the effet of the small radius 
df curvature of the wire itself is overcome 
"ind the сой behaves as a conductor of large 
radius of curvature, corresponding to that 
Of tho drum. Th denture i of emir 
able practical importance and is applicable 
not oniy in this special instance, but gen- 
iro amp ieh pintes ar P 
of terminal D, though preferably o 
alus of curvature, neod not be necessarily 
5o, for provided only that the individual 
le ог elements ора high potential eon 
itor or terminal are arranged Їй prox- 
imity to each other and with their outer 
Вот along an Heal symmetrical en 
loping surface of a large radius of urva 
Tare! tho advantages of the invention will 
be more or less fully realized. ‘The lower 
end of the сой B—which, if desired, may 
fo extended up to the terminal Р. ноші 
Ve somewhat Below the uppermost turn of 
SOLA. This, I find, lessens the tendency of 


the charge to break out from the wire con- 
necting, both and to pass along the sup- 
pet ee, s 


"Having described my invention, I claim: 
1. As a means for producing great eleo- 
trical activities а resonant circuit having 
i outer conducting bomines which ape 
argel to a high potential, arranged im 
surfaces of dung mdi of тишге so as 
(о prevent leakage of the oscillating charge, 
substantially as set forth. д 
2. In apparatus for the transmission of 
electrical energy а cireuit connected to 
ground and to an eloralad terminal and 
faving its outer conducting boundaries, 
which are subject to high tension, arranged 
Jn surfaces of large radii of eurvatue siib 
stantially as, and for the purpose deseribed. 
3. In a plant for the transmission of eleo- 
trical energy without wires, in combination 
‘vith a primary or exciting circuit a second. 
ary connected to ground and to an elevated 
terminal and having its outer Ti 


boundaries, which are charged to а his 
potential, arranged in surfaces of large radi 
Sf curvature for thé purpose of preventing 
Teskogre and loss of energy, substantially as 
sot forth. Ў 5 i 
4. As а means for transmitting electrical 
energy to a distance through, the natural 
media a grounded réeonant circuit, eom- 
prising a part upon which oscillations are 
impresced and another for raising the ten- 


"have discovered that 7: 
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17 
24, The clectromagneti generator of chim 22, wherein 
said nanocrystalline magnetic alloy fam irons ally 
285, The electromagnetic generator of chim 3, wherein 
said changes in ux density Within said magnetic core occur. 
‘Without driving said magnetic core to magnetic saturation. 
26. The electromagnetic generator of chim 3, wherein 
Said switching circuit dives said electrical сше 
Though said ist input сой in response o à fist uaia 
of pulses, 
чий switching circi drives said electrical current 
Through said second input cil i response to» second 
"rino pulses, serat witb pulses within said it 
train of pulses, and 


18 
said pulses in said first and second trains of pulses are 
approximately 11.5 millseconds in duration, 

27. The electromagnetic generator of chim 3, wherein 
said permanent magnet is composed of a material including 
‘re carth clement 

28. The electromagnetic generator of clim 27, wherein 
ssid permanent magaet is composed essentially of samarium 
E 

29. The electromagnetic generator of chim 27, wherein 
said permanent mognc je composed essentially of imm, 
пот эра horon 
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sion having its outer conducting boundaries 
On which a high tension charge accumulates 
arranged in surfaces of large radii of curva- 
fre, substantially as deserved. 

һо means for producing excessive 
lectrie potentials consisting of a primary 
exciting cireuit end,» resonant secondar 
faving its outer conducting elements whic 
are йе to high tension arranged in pror 
ity to each other and in surfaces of large 
тай of curvature во as to prevent leakage 
bof the charge and attendant lowering of po- 
tential, substantially аз described. с Р 

St reat comprising a pert upon which 
oscillations are impressed and another part 
for rising бе tension by tenance, tho 
inter part being supported on places of low 
cloctzie density and having its outermost 
conducting boundaries arranged in surfaces 
Gi мде radi of curvature, as set forth 

7. In apparatus for the transmission of 
electrical energy without wires а grounded 
GE fe eua оздер elementa. of 
Which hare a great aggregate area and are 
arranged in surfaces of large radii 


8, A wireless transmitter comprising in 
combination а source of oscillations as a 
condenser, а primary exciting cireuit and 
secondary grounded and elevated conductor 
the outer conducting boundaries of which 
are in proximity to each other and arranged 
in surfaces of large radii of curvature, sub- 
stantially as described. 

9. In apparatus for the transmission of 
electrical energy without wires an elevated 
‘conductor or antenna having its outer high 
potential conducting or capacity elements 
а in proximity to each other and in 
surfaces of large radii of curvature so as to 
overcome the effect of the small radius of 
curvature of the individual elements and 
leakage of the charge, as set forth. 

10. A resonant transmitting 
circuit having its outer conducting bound. 
aries arranged in surfaces of large radii 
of curvature in combination with an ele- 


умей terminal of great surface supported 
at points of low electric density, substan- 
tially as described. 
NIKOLA TESLA. 
Witnesses: 


M. Lamson Dren, 
Хбонавр Donovan. 
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o ай whom it may conce; 

Bo it known thatT, NIXOLA TESLA, aeitizen. 
of the United States, residing at the borough 
of Manhattan, in the city, county, and State 

5 of New York, have invented certain new and 
usofal Improvements in Methods of Utilizing 
Radiant Energy, of which the following is а 
specification, reference boing had to the Jraw- 
ings accompanying and forming a part of the 

10 ваше, 

Tt is well known that certain radiations— 
such as those of ultra-violet light, cathodic, 
Roentgen rays, or the ilke- possess the prop- 
erty of charging and discharging conductors 

15 of electricity, ће discharge being particu: 
larly noticeable when the conductor upon 
which the rays impinge is negatively electri- 
fied, These radiations are generally consid- 
ered to be ether vibrations of extremely small 

20 wave lengths, and in explanation of the pho- 
nomena noted it has been assumed by some 
authorities that they ionize or render con- 
ducting the atmosphere through which they 
are propagated. My own experiments and 

25 observations, however, lead me to conclu- 
sions more in accord with the theory hereto- 
iore advanced by me that sources of such 
radiant energy throw off with great velocity 
minute particles of matter which are strongly 

3o electrified, and therefore capable of charging 
‘an electrical conductor, or oven if not so may 
at any rate discharge an electrified conduc. 
tor either by carrying off bodily its charge or 
otherwise. 

35 My present application is based upon a dis- 
covery which I havo made that when rays or 
radiations of the above kind are permitted 
to fall upon an insulated conducting body 
connected to one of tho terminals of a con- 

40 denser, while the other terminal of the same 
is made by independent means to receive oF 
to carry away electricity, a entrent flows into 
{he condenser so long as tho insulated body 
is exposed to the rays, and under the condi- 

45 tions hereinafter specified an indefinite ac- 
cumulation of electrical energy in the con- 
denser takes place. Тв energy aftera sult- 
able timeinterval, during which the rays are 
allowed to act, may manifest itself in a pow- 

o erful discharge, which may be utilized for 


‘theoperatjon or control of mechanical or eleo- 


NET ts > = 


trical devices or rendered useful in many 
other ways, В 

Ta applying my discovery I provide а con- 
denser, preferably of considerable electro. $$ 
static capacity, and, connect one of its ter- 
minals to an insulated metal plate or other 
conducting body exposed to the rays or 
streams of radiant matter. It is very impor- 
tant,particularly in view of the faet that lee. 6o. 
trieal energy is generally supplied at a very 
slow rato to the condenser, to construct the. 
same with the greatest eare. Т пзе by profer- 
encethe best quality of mica asdielectrie, tak- 
ing every possible precaution in insulating 6s. 
tho armatures, so that the instrament may 
Rithstand great electrical pressures without 
leaking and may leave no perceptible electri- 
fication when discharging instantaneously. 
In practice I have found that the best results yo 
‘are obtained with condensers treated in the 
manner deseribed in a patent granted to шо 
February 25, 1897, No. 517,671. Obviously the 
above precautions should’ be the more rigar- 
ously observed the slower the rate of charg- 75 
Ing and the smaller the timo interval during 
‘which the energy is allowed to accumulate in 
‘the condenser. The insulated plate or con- 
ducting body should present as large a sur- 
faco as practicable to tho rays or streams of 8o 
matter, T having пена поб that the amount 
of energy conveyed to It per unit of time is 
‘under otherwise identical conditions propor- 
tionatetotheareaexposed,ornearlyso. Par- 
thermore, the surface should be clean and 85 
preferably highly polished or amalgamated. 
‘The second terminal or armature of the con- 
densor may be connected to one of the poles 
of a battery or otheş source of electricity or 
toany conducting body or object whatever of go 
such properties or so conditioned that by its 
‘means electricity of the required sign will be 
Supplied to the lorminal. A simple vay of 
supplying positive or negative electricity to 
‘the terminal is to connect tho same either to 9s 
am insulated conductor, supported at some 
height in the atmosphoro, or to a grounded 
conductor, the former, as {в well known, far- 
nishing positive and Ше latter negative eleo- 
tricity. Аз the rays or supposed streams of roc 
matter generally convey a positive charge to 
the first ondenser-terminal, whieh iseonnect- 
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The Astronaut's Magnetic Boots 


Try finding the original magnetic astronauts boots that were 
developed by NASA. The original boots were excellent. For the 
acceptance tests, an engineer clad as an astronaut walked across 
the bottom of a steel beam in a high bay research area, upside 
down against the pull of Earth's gravity. He steppedas he 
walked, putting his foot "down" and then picking it "up". 


‘There is no problem in finding magnets strong enough to hold the 
astronaut firmly in such an upside position. The problem with 
simple magnetic boots using such strong magnets is that, once the 
foot is planted, unless he is King Kong himself, the astronaut 
cannot pick up the foot again. 


However, the Radus boots completely solved that problem. If the 
permanent magnet fields are switched off for that foot that the 
astronaut wishes to lift, he can lift it easily and take another step. 
Then if the fields are switched on again as he places his foot 
down, this switching of the fields allows him to walk in a manner 
resembling normal walking, though a little slower. 


‘To do that switching by normal "battery and coils” would be 
prohibitively bulky and heavy — and awkward to say the least. 


With the Radus boots, the astronaut could pick up his foot by 
simply switching off the permanent magnetic fields easily. They 
switched on again when he placed the foot down. And he did not 
have to carry a huge battery around with him, to furnish 
enormous current to do that. 


http://www.cheniere.org/misc/astroboots.htm. 23.8.2005 
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Well, it doesn't take a genius to see that, when you can switch a permanent 
magnet's fields easily, and the magnet also has a built-in memory as did the 
Radus magnets, then with a little ingenuity in switching one could use such 
switchable magnets to produce a self-switching, self-powered permanent 
‘magnet motor. The magnet, being a permanent dipole, is already a particular 
kind of "free energy generator", since it continuously gates magnetic energy 
directly from the vacuum due to its asymmetry in the energetic vacuum flux. 


From the energy barons’ viewpoint, those Radus magnets and Radus boots had 
to go, and go quickly. And go they did. 


So NASA then developed the present "shuffler" kind of magnetic boots where. 
the astronaut can't pull his boot loose from the surface, but must "scoot" his feet 
along in a sliding and painfully awkward fashion. That way, you see, no one 
can use the boot magnets — which now are just rather ordinary permanent 
magnets, without memories and without switchable fields — to make an 
overunity device or a self-powering permanent magnet engine. 


23.8.2005. 
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ed tothe platoor conductor above mentioned, 
f usually connect the second terminal of the 
condenser to the ground, this being the most 
convenient way of obtaining negative electric- 
5 ley dispensing with the necessity of provid- 
Ing an artifical source. Ta order to utilize 
for any useful purpose the energy accama 
fated the condenser, furthermore connect 
to tho terminals of the same a eirenit зеі 
xo ingan instrument or apparatus which it isde- 
ЖА to operate and another instrament or 
Terios fornitereately losing and opening the 
Gironi. Тыз latter may be any form of cir. 
culteontroller, with fixed or movable parts 


` аз or electrodes, which may be actuated either 


by thestored energy or by independent means. 
"The rays or radiations which are to be util- 
ized for the operation of the apparatus above 
described in general terms may be derived 
о from а natural source, as the sun, or may be 
artificially produced by such means, for ex- 
ample, as an are-lamp, a Roentgen tube, and 
tho like, and they may be employed for а 
great varlety of useful purposes. 
ag. My discovery will be more fully understood 
‘from the following detailed deseription and 
annexed drawings, to whieh reference is now 
made, and in which- 
Figuro 1 isadiagram showing typical forms 
зо of the devices or elements as arranged and 
Sonnected in applying tho metho for rhe ope 
‘eration of a mechanical contrivance or instra- 
ment solely by the energy stored; and Fig. 2 
isa diagrammatieal representation of a modi- 
gs fled arrangement suitable for special pur- 
‘poses, with a cirenit-eontroller actuated by 
Fndependent means. 
"Referring to Fig. 1, C is the condenser, P. 
theinsnlated plate or conducting body, which 
до is exposed to the rays, and P' another plat 
conductor, all being joined inseries,asshown. 
‘The terminals T T of the condenser are also 
connected toa elrenit including a receiver R, 
Srhich is to be operated, and acireuit-control- 
45 ling device d, which in this case is composed 
of two very thin conducting-platest f, placed 
în close proximity and very mobile, either by 
reason of extreme flexibility or owing to the 
charater of their support. То improve their 
о action, they should be inclosed in a receptacle. 
from whieh the air may bo exhausted. The 
receiver R is shown as consisting of an elec- 
fromagnet M, а movable armature а, a re- 
tractile spring b, and aratchet-wheel to, pro- 
s vided with a spring-pawl r, which is pivoted 
to armature a, as illustrated. "The apparatus. 
being arranged asshown, it will be found that 
when the radiations of the sun or of any other 
Source capable of producing the effects before 
бо deseribed fall upon the plate Р an accumula- 
tion of electrical energy in the condenser С 
‘will result, This phenomenon, I believe, is 
"best explained as follows: Thesun as wel 
‘other sources of radiant energy throw off mi- 
6s mute particles of matter positively electrified, 
which, impinging upon the plate P, cotümu- 
емо an electrical charge tothe same. Tho 


EXAM 


685,088 


‘opposite terminal of the condenser being con- 
nected to the ground, which may be consid- 
ered ава vast resorvoirof negative electricity, 
а feeble current flows continuously into the 
condenser, and inasmuch as these supposed 
particles are of an inconceivably small radius 
br curvature, and consequently charged toa 
relatively very high potential, this charging 
of the condenser may continue, as I have 
found in practice, almost indefinitely, even to 
the point of rupturing the dieleetrie. Obvi- 
ously, whatever cironit - controller be em. 

layed it should operate to close the cirouit 
In which it is included when the potential in 
the condenser has rgached the desired magni- 
tade. ‘Thus in Fig (Syrhen the electrical pres- 
sure at the terminis T T rises to a certain 
predetermined value the plates f б, attract- 
{ng each other, close the cirenit connected to 
‘the terminals. This permits a flow of current 
which energizes the magnot M, causing it to 
draw down the armature a and impart a pat- 
tial rotation to the ratehet-wheel w. Аз the 
Current ceases the armature is retracted by 
{he spring b without, however, moving the 
wheel w. With the stoppage of the current 
the plates £ cease to be attracted and sepa- 
rato, thus restoring tho circuit {o Ив original 
condition. 

"Many useful applications of this method of 
utilizing the radiations emanating from the 
Sun or other source and many ways of carry- 
ing out the same will at once suggest them- 
selves from the above description. Ву way 
of illustration а modified arrangement is 
shown in Fig. 2, in which the source of ra 
diant energy is special form of Roentgen 
tube devised by me having bat one terminal 
Ъ, generally of aluminium, in the form of 
‘half а sphere with a plain polished surface 
оп the front side, from which the streams are. 
thrown off, It may bo excited by attaching 
it to one of the terminals of any generator of 
sufficiontly-high electromotive force; bui 
оное apparatus bo гей it is Important 
that the tabê be exhausted to a high degree, 
as otherwise it might prove entirely ineifect- 

“The working or discharge circuit con- 
nected to the terminals T T of the condenser 
includes in this case the primary p of a trans- 
former and a eirenit-controller comprising а 
fixed terminal or brash t and а movable tor- 
‘minal f in theshape of a wheel with conduct- 
ing and insulating segments which may be 
rotated at an arbitrary speed by any suitable 
means. In inductive relation to the primary 
‘wire or coil p is a secondary s, usually of а 
much greater number of turns, to the ends of 
which is connected a receiver R. The ter- 
minals of the condenser being connected as 
indicated, one to an insulated plate P and 
the other to а grounded plate P', when the 
tube В is excited rays or streams of matter 
are omitted from the same, which convey а 
positive charge to the plate P and condenser- 
Terminal T, while termina! T” is continuously 
receiving negative electricity from the plate 
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In the originals developed by Radus er al at Westinghouse, the 
Ww) magnetic fields themselves — from permanent magnets — 

were simply switched! And the magnets had a memory. (So. 
far as is known, even today no one tells you that in many virgin magnets fresh 
from the factory, their very first use conditions them with a memory! Thar fact 
can be used, e. to create magnets whose fields appear normal, but whi 
deviate from the normal behavior of ordinary magnets, including produce 
‘anomalies in their magnetic fields, 


That subject — the deliberate induction of magnetic memory into a virgin 
permanent magnet with its first use — cries out for a sharp young graduate 
student to do substantial, pioneering research on that phenomenon, and do his 
Ph.D. thesis on it. There is а Nobel Prize waiting there for a future sharp young 
scientist who fully deciphers that "magnetic memory conditioning” mechanism, 
The entire subject of making permanent magnets with memories, and how to 
use such in operational systems, is still a largely unexplored, extremely obscure 
territory. In fact, most researchers are not even aware that the phenomenon 
exists, The energy barons like it that way! 


Anyway, back to the Radus boots. With them, the astronaut could actually lift 
his boot and take a rather normal-like step. 


So obviously those boots vanished only a few years after their development. 


How the True Magnetic Boots Information Was Recovered 


It took some real doing to run down the true story of the vanishing Radus boots. 
‘Most of that marvelous work was done, unfortunately, before the big computer 
data bases really got going. Much of the earlier work is just not in there in the 
computerized databases. So one drew pretty much of a blank (except for the 
later "shufflers") when searching those databases on descriptors and terms 
related to the astronauts’ magnetic boots. 


An excellent researcher, John Reed, came to the rescue. John is a researcher of 
first rank. He actually found Radus' sister (Radus was deceased), who very 
graciously permitted access to some personal files Radus had left. With her 
permission, John copied the files. So that way much of the odd story of the real 
astronauts’ magnetic boots was able to be reconstructed, before spin control was 
applied by you-know-who. 


We certainly express our sincere appreciation to Radus' sister for her gracious 
assistance and kindness. We give full credit to John Radus for the invention of 
the switchable magnet and the conditioning of magnets with a memory. And we 
express our deep appreciation to John Reed for exerting so much effort to find 
something that was intended by certain parties to have disappeared from 
history, or at least to have faded into comfortable obscurity. 


If you're interested in permanent magnet engines, be sure to check the Radus' 
references cited at the end of this article, and be sure to check the Kawai 
references, 


http://www.cheniere.org/misc/astroboots.htm 23.8.2005. 
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‘The Researcher Must Understand Nonlinear Magnetic Materials Phenomena 


‘And as an aside to the beginning magnetics engine researcher who does not 
have a good knowledge of magnetic materials, here's some advice. You must 
get beyond the shallow view of "a magnet has a north and south pole and a field 
between them” and beyond the notion of just "simple magnetic domain: 
you know, the notion that "big magnets are made of littler magnets." You must 
get much deeper into magnetic materials and their behavior. 


Magnetic materials are highly nonlinear. It's not as simple as just “aligning 
domains’. There are lots of nonlinear phenomena going on in magnets other 
than what is induced by simple north and south poles! The field from every 
permanent magnet has an internal, hidden, dynamic structure. There are. 
dynamics going on inside the field of a permanent magnet, and comprising that 
field. There are at least 14 kinds of magnetism — and in fact, more than that if 
you check Ehrenhaft’s work on magnetic monopoles, as validated by Mikhailov 
and Barrett, and if you check Evans’ and Vigier's work on the B(3) scalar 
magnetic field that arises from a topological magnetic monopole and is 
evidenced in interferometry, e.g. and other experiments. 


Magnetism is intimately connected with the spins of the fundamental particles, 
and you need to understand that area as well. So unless you wish to be a very 
naive experimenter, first do some heavy homework in the areas of magnetic 
material phenomena, different types of magnetism, multivalued magnetic 
potentials, magnetic monopoles, interferometry, spin waves and phenomena, 
etc. If you can find it, a very good book (one that's relatively simple for 
engineers and is straightforward and understandable) is the out-of-print book by 
Culiity (cited). If you're really serious, contact the publisher and get permission 
to legally reproduce it at the copiers for a small fee, as we did. You'll be very 
glad you did. It's probably the single most understandable book of its kind. 
Another very good book to obtain is Burke's “Handbook of Magnetic 
Phenomena’ (cited). An extremely useful "quick reference" book for one's 
pocket is Kaganov and Tsukernik, "The Nature of Magnetism” (cited). 


‘Why the Astronauts’ Boots Were Changed 


But back to the astronauts’ boots. Hangar and Rosener (cited) vill fill you in оп 
the present "shuffler" boot. Just forget those; they are worthless to you as an 
enterprising overunity systems researcher. Reading Radus’ work (cited) will 
clue you in on the earlier, far better boots. 


If you dig out some new reference background on Radus' work and the real 
astronauts’ magnetic boots, please share it with us, and we'll put it here in this 
section for everyone. 


Why do you suppose NASA replaced that excellent Radus boot with the far 
inferior "shuffler" kind later? 


You see, if you can easily switch the fields of a permanent magnet as you wish, 
and make that magnet also have a memory that you deliberately conditioned 
into it, you could also build a permanent magnet self-powered engine by 
adapting such memory (asymmetrical behavior) and switching. It's perfectly 


http: 
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permissible by the laws of physics and the laws of thermodynamics, because 
one is using an open dissipative system far from thermodynamic equilibrium. 
Any dipole such as a permanent magnet is a legitimate open system freely 
receiving energy from its environment (the active vacuum) and re-emitting 
some of that energy in usable Poynting energy flow form, 


The other compelling reason is that you don't use electrical currents back 
through the source dipoles to kill them! Zounds! That means you can have one 
half the solution already accomplished from the start; you don't have "spent 
current” to have to force back through the dipole or shunt it around freely by 
some extraordinary means. All you have to worry about is understanding and 
very clever and precisely timed switching. (And it does have to be clever; let's 
not belittle the skill and perseverance required to achieve that task!) 


But the Radus boots represented a potent threat to the energy barons and energy 
cartels of the world. Therefore those "field switching” boots had to go. And go 
they did! 


So those trainloads of coal and fleets of oil tankers kept on coming. And the 
byproducts of all that hydrocarbon combustion kept right on polluting the cities 
and the planet. 


Here is an area crying out for Congressional and Senatorial action. Why not 
force some of those "government servants" we taxpayers send so many billions 
of dollars to, to go back in there and compile all the available Radus boots 
information and data from NASA? And openly release it? 


Hey, environmental activists! Are you listening? 
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+ "Human fly has magnetic sole,” Electrical Engineering, Apr. 1963, p. 
294. 


+ Raymond J. Radus and William G. Evans, "Apparatus Responsive to 
Direct Quantities,” U.S. Patent No. 2,892,155, June 23, 1959. 


+ R. J. Radus, "Permanent Magnet Flux Transfer Principle," Internal 
‘Westinghouse paper, date unknown; ermanent-Magnet Circuit 
using a Flux-Transfer' principle," Engineers’ Digest, date unknown (July 
1963227) p. 86. 


+ J. Astleford, Jr. and R. J. Radus, "Distribution Transformer with Zero- 
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148-151; "Zero Impedance Distribution Transformer," EEE 
Transactions on Power Apparatus & Systems, 83(9), Sept. 1964, p. 918- 
926. 


Thanks to Darryl Morris in Australia for providing the photos of the 
original Radus boots from the publication: 


"Attraction and Repulsion" 
Author: Malcom McCaig Ph.D. 
Publisher: Oliver and Boyd ltd - 1967 


At the time of writing, McCaig was the assistant Director of Research for 
the ‘Permanent Magnet Association’, Sheffield. 


‘Additional information from Radus family members 

Regards to T. E. Bearden, 

This device is what the family believes to be a portable demo of Dad's 
permanent magnet, with the "sandwich" and coil resting on one of the attached. 


plates. 


Simple, but elegant, as was much of his work. 
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Photos of the original boot 
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‘These are drawings of models that we played with as children. The central 
sandwich is about an inch square. One of my brothers (out of town) has the 


actual. My son did the drawings from my description. He is trying to replicate 
the model, 
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They functioned the same way as did the powered models (shoe and battery 
powered test that I had sent previously). One wedge pulls off easily, with an 
increase in force required to move the second piece. No electrical power 
required. 
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id, results in an. 


Including’ the primary p is lotésrupted. 
5 Whenever the «гош is closed, owing tothe 
rotation of tho terminal #, the stored energy 
is discharged through th primary p this gi 
Ing rise їп tho secondary з to iudicet баг. 
hich operate the deceiver К, 
lose Hom what has bon sated above 
that if tho terminal T'is connected toa plate 
supplying positivo instead of negative ele 
ТОШУ the rays should convey nogati 
tricity to plate P. Tho source S may bo any 
їз form of Hoentgen or Lenard tabe; but itis 
obvious from tke theory o action that Tn or 
дег to be very effective tho electrical im- 
pulses exciting teshould bo wholly or at least 
Preponileralingly of ono sign. f ordinary 
s0 Symmotren! alternating currents are em- 
ployed, provision should be made for allow. 
Fag the rays to fall upon the plate I only 
during those periods when Фау are produe. 
tivo of tho desired result. Evidently I£ the 
эз radiations of the source be stopped or inte 
cepted or their intensity varied in any man- 
ner, as by periodically interrupting of ryt- 
ically varying the current exciting the 
Sonree, there wil bo corresponding changes 
з inthe action upon the receiver R and ths 
Signale may be айза ква and wany other 
~ satul eects produced. Furthermore, jt Wil 
bo understood that any form of circuit closer 
which wil respond to or be sot In operation 
зз When a predetermined amount of energy is 
Morea inthe condenser may be used in len 
of the devieospocfcallydeseribed with ref- 
erence to Fig: 1, and also that the special 
details of construction and arrangement of 
46 tho several parts of the apparatus may bo 
very greatly varied without departure from 
the invention. 
Having described my invention, what I 
elam ie. 
as 1 The method of ut 


ig radiant energy, 


which consists in charging one of the arma- 
tures of a condenser by raysor radiations, and 
tho other armature by independent means, 
anddischarging tho eondonser through a suit. 
able receiver, as sot forth. so 

2. The method of utilizing radiant energy, 
which consists in simultaneously charging 
а condenser by means of rays or radiations 
and an independent source of electrical on- 
ergy, and discharging the condenser through 55 
a suitable receiver, as set forth. 

3. "The method o£ utilizing radiant energy, 
which consists in charging ono of the arma- 
fares of acondénser by rays or radiations, and. 
the other by independent means, controlling бо 
tho action or effect of said rays or radiations 
and discharging the condenser throagha suit- 
able receiver, as set forth, 

4. Tho method of utilizing radiant energy, 
which consists in charging one of the arma: 65 
tures of a condenser by rays or radiations and. 
the other by independent moans, varying the 
intensity of the said rays or radiations and pe- 
riodieally discharging the condenser through 
a suitable receiver, as sot forth. то 

5. The method of utilizing radiant energy, 
which consists in directing upon an elevated 
conductor, connected to one of tho armatures 
of a condenser, rays oc radiations capable of 
positively electrifying the same, carrying off 75 
electricity from tho other armature by con- 
necting the same with tho ground, and dis- 
charging the accumulated energy through a 
suitable receiver, as set forth. 

6, The method of utilizing radiant energy, 80 
which consists in charging one of the arma- 
tures of a condenser byraysor radiations,and 
the other by Independent means, and efect- 
ing by the automatic discharge of the accumu- 
lated energy the operation or control of а 85 
suitable recelver, as set forth. 

NIKOLA TESLA. 

Witness 


М. LAWSON DYER, E 
RICHARD DONOVAN. 
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— IMPLICATIONS — 


Some of the fundamental concepts of the new 
Tesla electromagnetics are presented. The new 
concepts have startling implications: 

(1) No force or force field ex 
vacuum, 

(2) Hertzian (transverse) electromagnetic waves 
do not travel through the vacuum, just as Tesla stated. 

(3) Forceless, massless Tesla (scalar) 
longitudinal waves actually transit the vacuum. Tesla 
called them "electrical sound waves." 

(4) At present there are actually four different 
FUNDAMENTAL TYPES of vectorial entities in 
physics, erroneously confused as one and the same. 
longitudinal scalar waves are also 
and can affect anything and everything 
that exists in time, 

(6) The fundamental constants of nature (which 
exist in time) can be altered by Tesla scalar waves, 
which oscillate the values of the constants. 

(7) Every vector and sealar has an internal 
substructure, which can be independently affected and 
changed. This allows the direct engineering of the 
virtual state and the vacuum itself, 

(8) All observable forces (electrical, mechanical, 
gravitational, etc.) arise in, on, and OF the actual 
substructure of the "accelerating mass particle” itself, 
not as an “external” massless force or force field 
applied "to" a mass . 

(9) Physical 
laws of nature" 


such in 


ality itself -- and the "physical 


apii cheniere org/bookslpariimplications tm (1 o 5)24.11,2003 21:28:34 


The Tom Bearden Website 


can be deliberately changed and engineered. 

(10) All "physical reality” is totally internal to 
the physical changes of the mass particles of the 
detector system of the observer. 

(11) Relativity's speed of light limitation applies 
only to the changes of the basic mass particles of the 
detecting instrument, 

(12) Detection of superluminal effects cannot be 
accomplished by a "single stage” or "single shift 
" (single interaction) detector . 

(13) Detection of superluminal effects is 
permitted by "multiple stage" or "multiple shift" 
interactions where the last interaction is a conventional 
interaction of photon vs. detector particle. (The two- 
slit apparatus for detection of electron diffraction is an 
example. First, the superluminal DeBroglie waves 
interact with the slits, which are "tuned" toward the 
electron's DeBroglie wavelength. The interaction with 
TWO slits produces subluminal interference effects, 
which then interact back upon the physical electron. 
The apparatus is thus an electron interferometer 
capable of detecting superluminal waves by a two- 
stage interaction). 

(14) Interference is the most common first-stage 
superluminal interaction to accomplish "downshifting" 
superluminal entities to luminal or subluminal 
velocities. Superposition of superluminal "phase" 
aves (such as deBroglie waves, which individually 
always move faster than the speed of light) interferes 
the waves to create a subluminal group velocity, which 
may then interact with an ordinary mass particle in the 
detection system. 

(15) Any otherwise physical vector must exist 
as an unzipped (segmented) or "shadow" vector in 
vacuum. "Radiation" of a vector EM wave from the 
electron gas in an antenna into vacuum results in the 
"choking off" of the mass of the transversely oscillating 
electrons in the antenna, Since the spinning electron 
mass is the "zipper" that makes or comprises the 
physical vector in the first place, this throttling of the 
mass flow unzips the E and B vectors, leaving whirling 
(massless magnetic scalar potential) segments of 
massless charge flux (massless electrostatic scalar 
potential). This unzipped whirling pattern of charge 
flux (scalar massless А/@) is what radiates into vacuum 
and propagates through it. This is a special kind of 
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scalar wave pattern, not a physical or vector wave. 

(16) The spin of a charged particle is the 
mechanism for integrating or "zipping together" the 
individual virtual fragments of a shadow vector into a 
real (observable) vector. For "uncharged particles" 
such as neutrons, it is the spins of its virtual charged 
components. that accomplish the integration or zipping. 

(17) All fundamental charged particles are 
constantly accelerated. There is no such thing as an 
"unaccelerated" particle, except as a gross average over 
time or length. Further, all of them are spinning. 

(18) All changes to and from a physical vector 
or scalar system must arise in and come from its own 
internal substructure, which is zipped to its spinning 
particle of mass. 

(19) All fundamental particles are charged 
internally. That is, they are dynamic assemblages of 
smaller charged particles. If the average sum of the 
total internal charge is essentially zero over some 
finite, small increment of time, the particle is externally 
uncharged. If the sum is not essentially zero, the 
particle is also externally charged. 

(20) There are no static physical things in 
existence. In physical reality, something appears 
"static" only at a particular level. Upon sufficiently 
fine examination, it is composed of accelerating parts, 
and thus comprised of "fluctuations." 

(21) Since (a) the basic physical (mass) vector 
consists of a "smeared particle," where particle and 
smear are inseparable, (b) the conceptual particle also 
is accelerated, and (c) the "smearing" is for a small 
increment of time and a small increment of length; then 
the basic constituency of "physical reality" is 
inseparable "force x time x length," or action. The 
basic "quantum" of physical change is thus comprised 
of action, 

(22) Since to "detect" we must "stop" the action, 
separate or split the quantum into two pieces 
("canonical" pieces) , and compare (measure) one piece 
by throwing away the other, then each physical 
observable must have a differential operator (the 
"separating agent") corresponding to it. This accounts 
for the fundamental postulate of quantum mechanics 
whereby every observable has a corresponding 
operator. Further, since what remains is totally relative 
to what was split out and thrown away, physical change 
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is totally "relative." This accounts for the fact that 
observed reality is relative, each part to each other. 

(23) Аз a special case, we may assume that we 
can evaluate a physical change at a point (without 
length). If so, when we discard length, the remaining 
basic vector is momentum. This approximation holds 
only so long as the system to which it is applied 
essentially does not change over the quantal fragment 
of length discarded — i.e., it holds for the linear case. 
Conservation of momentum, then, is violated when 
sufficient nonlinearity in length is present. 

(24) As a second special case, we may assume 
that we can evaluate a physical change in a spatial 
manner (without time). If so, when we discard time, 
the remaining basic vector is energy (has the units of 
energy or work). This approximation holds only so 
long as the system to which it is applied essentially 
does not change over the quantal fragment of time 
discarded -- i.e., it holds for the linear case. 
Conservation of energy, then, is violated when 
sufficient nonlinearity in time is present. Since a 
"virtual change" a priori is defined as a total 
nonlinearity in the observer's quantal time increment 
but not outside it, then virtual interactions can and do 
violate conservation of energy within that time 
increment, but not out of it -- so long as the time 
interval itself is considered linear. If the time interval 
is sufficiently nonlinear, then the virtual change may 
result in violation of the conservation of energy 
externally to the time increment. In that case, an 
"observable change" results . 

(25) As a third special case, we may assume 
that we can evaluate the "instantaneous value" of a 
physical change at a static point in space. To do so, we 
must discard both time (to be instantaneous) and length 
(to be at a spatial point), and the remaining basic vector 
is force. This approximation holds only so long as the 
system to which it is applied essentially does not 
change over the quantal fragment of time or the quantal 
fragment of length discarded. Conservation of force, 
then, is violated when sufficient nonlinearity in time or 
length is present. 

(26) A new conservation of energy law is 
required, one which unites the present conservation of 
energy law with an altered form of the conservation of 
charge law. Briefly, the total equivalent of mass, 
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observable energy, and massless charge (anenergy) is 
conserved. 

(27) АШ AL and At fragments are produced and 
destroyed one at a time, in the action fissioning of a 
single quantum of action (detection process). Each VL 
and Vt is discretized but not quantized, Since quanta 
do not superpose, the "external universe” is continually 
created and destroyed in the detector's mass system, 
one quantum at a time, at a very high rate. This 
interpretation gives physical meaning to the creation 
and annihilation operators of quantum mechanics. 

(28) Since the detecting mass system is itself 
continually created and destroyed one quantum at a 
time, ultimately all is mind changes, and only mind 
changes. The observer's life, mind, and being 
transcend all materialistic interpretations of reality — as 
indeed does the very fact of the "existence" of a 
perceived external universe. 


Next Page 
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PART Ш: CLARIFYING THE VECTOR СОМ 


- Electrical Physics Presently Has a Mindset -- 


In examining the foundations of geometry, 
mechanics, and electromagnetics, it becomes strikingly 
clear that substantial -- even grave theoretical errors 
were made early on and perpetuated into the existing 
theory. These errors are now so firmly entrenched that. 
they form a part of the "mindset" of almost all 
physicists, engineers, and scientists. 

So ingrained are these errors and inconsistencies 
that the orthodox scientist/theoretician finds it almost. 
impossible to break out of them. 

The present mindset is analogous to ће 
Newtonian mindset which so fiercely resisted the new 
ideas of relativity, shortly after the turn of the century. 
However, after a few scientists formulated the rules 
and theory of the "relativity mathematics game," a new 
generation of students, not yet so firmly engrained in 
the Newtonian mindset, could grasp the new relativity 
when their teachers expounded it. 

In this short series of papers}? I will roughly 
outline where the founders of mechanics and 
electromagnetics went wrong, and indicate the way to 
correct the fundamental errors. In addition, I will 
briefly point out some of the implications, and speak of 
some direct experimental proof. 


Next Page 
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NOTES AND REFERENCES 


1. Bearden, T. E., "Comments on the New Tesla 
Electromagnetics: Part I: Discrepancies in the Present. 
EM Theory;" "Part И: The Secret of Electrical Free 
Energy," Tesla Book Company, 1580 Magnolia Ave., 
Millbrae, CA 94030, 1982. 


2. Bearden, T. E. 
Soviet Tesla Weapons," Tesla Book Co., 1981. Also 
Ratzlaff , John T., "Reference Articles for Solutions to 
Tesla's Secrets," Tesla Book Co., 1982. 


3. Note we are applying the rule, "A thing is that. 
which it does, and it does that which it is." Actually 
this is one statement of a fourth fundamental law of 
logic not incorporated by Aristotle. See Bearden, "А 
Conditional Criterion for Identity, Leading to a Fourth 
Law of Logic," DTIS report, available through the 
National Technical Information System, Port Royal 
Road, Springfield, VA 22161. 


4. Specifically, the resulting theory becomes a 
curtailed, special case of the much more fundamental 
electrodynamics and electromagnetics that actually exist 


5. We point out here that measuring a field of force 
existing in the electron gas in a probe of the measuring 
instrument is not at all the same thing as measuring a 
force in the vacuum, nor does it establish that a force 
exists in vacuum. Indeed, it is already well known that 
the FIELD concept itself will not withstand rigorous 
logical examination, For a discussion rather clearly 
showing the present difficulty in defining a field, see 
Robert Bruce Lindsay and Henry Margenau, 
Foundations of Physics, Dover Publications, New 
York, 1963, pp. 283-287. Note particularly on p. 283 
that a "field of force” at any point is actually DEFINED 
only for the case when a unit mass is present at that 
point. It is then illogically ASSUMED that the force 
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continues to exist at the point in the ABSENCE of the 
mass, which of course need not follow at all. On p. 
284, note the similar logical paradox connected with 
the idea of a scalar gravitational potential field. The 
potential (field) is only defined at a point when mass is 
present at that point, .and it is specifically defined as 
the potential energy per unit mass for a particle present 
at that point. IF THERE IS NO MASS PRESENT, 
NEITHER A FORCE VECTOR FIELD NOR A 
SCALAR POTENTIAL FIELD IS DEFINED 
THERE. ASSIGNMENT OF THESE FIELDS TO 
THE POINT IN THE ABSENCE OF THE MASS IS 
AN ASSUMPTION, NOT AT ALL A DEFINITION, 
SINCE A TRUE DEFINITION IS AN IDENTITY, 
THEN THE ENTITY IDENTIFIED (DEFINED) TO 
INCLUDE THE PRESENCE OF MASS IS NOT 
IDENTICAL TO THE ENTITY RESULTING WHEN 
THAT MASS IS ABSENTED. 

To see just how arbitrary and postulational are 
present. "definitions" of mass and force, see Lindsay 
and Margenau, op. cit., pp. 84-101. Also see Richard 
P. Feynman, Robert B. Leighton, and Matthew Sands, 
The Feynman Lectures on Physics, Addison-Wesley, 
New York, Vol.1,. 1963, Fourth Printing July 1966, р.2- 
4 for a definition of the electric field in the context of 
its POTENTIALITY for producing a force. Again, the 
force only exists when a particle of mass is present. 
From these examples, one can see the implication that 
А PHYSICAL FIELD IS SOMETHING SUCH THAT, 
WHEN A MASS IS INTRODUCED INTO IT, THE 
MASS EXHIBITS AN EFFECT. For a "force field," 
this is tantamount to stating that there exists some 
mechanism connected with a field which, in the 
presence of a mass causes a force to be exhibited. In 
that case the force is an EFFECT, not a cause, and 
there is a more fundamental mechanism that. 
GENERATES FORCE ITSELF. See also field 
discussions in Feynman, Richard, The Character of 
Physical Law, M.L.T. Press, Cambridge, MA, March 
1967, 2nd printing September 1967, passim. 


6. While in Europe prior to 1881, Albert Abraham 
Michelson performed his first interferometer 
experiments to determine the velocity of the earth 
through the ether, obtaining essentially null results. At 
the Case School of Applied Science in Cleveland, 
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Ohio, he perfected his interferometer experiment from 
1883 to 1887, assisted by a colleague, chemist Edward 
Williams Morley. By 1887 the results were ready and 
announced. Michelson himself thought his experiment 
had proven Stokes’ theory of an ether dragged along by 
the earth in motion, and thus motionless with respect to 
the earth, This was at odds, however, with certain 
other experiments indicating a moving ether. The 
Michelson-Morley experiment was finally reconciled 
with these other experiments by Fitzgerald's suggestion 
in 1892 that the physical dimensions of material bodies 
are altered when they are in motion. In 1907 
Michelson was awarded the Nobel prize, the first 
American to receive it in the sciences. 


7. See Lindsay and Margenau, Foundations of Physics, 
1963, pp. 324-326; D. C. Miller, "The Ether Drift 
Experiment and the Determination of the Absolute 
Motion of the Earth," Reviews of Modern Physics, 
Vol. 5, p. 203, 1933. Actually the experiments did not 
yield a conclusively null result, but rather showed large 
Systematic trends. For a typical elimination of the. 
systematic trends, see Handschy, M. A., "Re- 
examination of the 1887 Michelson-Morley 
experiment," American Journal of Physics, Vol. 50, 
No. 11, Nov. 1982, pp. 987-990. See Rho Sigma, 
Ether-Technology, CSA Printing & Bindery, Lakemont 
Georgia, 30552, 1977 for several enlightening points 
on the vacuum ether: See A. K. Lapkovskii, 
"Relativistic Kinematic Equations and the Theory of 
Continuous Media," Soviet Physics Journal, Vol. 21., 
No. 6, June 1978 for an abstract describing Soviet 
utilization of the concept of a small particle (called by 
Bearden a quiton, in Quiton/Perceptron Physics, DTIS, 
1973) of the medium. See Belyaev, B. N. , "On 
Random Fluctuations of the Velocity of Light in 
Vacuum," Azvestiya Vysshikh Uchebnykh Zavedenii, 
Fizika, No. 11, Nov. 1980, pp. 37-42, translation by 
Plenum, for discussion of the proven variation of the 
speed of light in vacuum; the velocity of light in a 
vacuum on earth is measured to be higher than the 
velocity of light in the vacuum of deep space. See 
Graham, G. М. & Lahoz, D. G., "Observation of 
static electromagnetic angular momentum in vacuo," 
Nature, Vol. 285, 15 May 1980, pp. 154-155 for the 
first direct observation of free electromagnetic angular 
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momentum in vacuum. See Davies, Paul, "Something 
for nothing," New Scientist, 27 May 1982, pp. 580- 
582 for a discussion showing that modern theories of 
the vacuum reveal that even empty space is seething 
with activity; an ether of sorts emerges from vacuum 
fluctuations due to quantum mechanics considerations. 
See Hooper, William J., "All-Electric Motional Electric 
Field Generator,” U. S. Patent No. 3,610,971, October 
5, 1971 for a generator which produces a gravitational 
or inertial field. Einstein suggested that vacuum, 
complete with electromagnetic and gravitational fields 
be called the ether. Dirac certainly did not abandon an 
ether, for in 1954 he stated "The aetherless basis of 
physical theory may have reached the end of its 
capabilities and we see in the aether a new hope for the. 
future." James Clerk Maxwell derived his famous 
equations based on an ether theory. Sir Arthur 
Eddington also believed firmly in an ether. Sir Oliver 
Lodge actually pointed out the dilemma which yields 
the approach in this paper: writing of the ether in his 
book, The Ether of Space, Harper & Bros., New York, 
1909, he stated: "We have no means of getting hold of 
the ether mechanically; we cannot grip it or move it in 
the ordinary way: we can only get it electrically. We 
are straining the ether when we charge a body with 
electricity; it tries to recover, it has the power of 
recoil... "But when electrical theory was being 
founded, scientists thought of space as something 
rather fixed, and FILLED WITH a thin material ether. 
They did not realize that space itself does not exist. 
except after an observation; before the observation, 
spacetime exists -- indefinite in both length and time. 
They did not know that electrostatic scalar potential in 
fact was spacetime, hence also the vacuum and the 
ether. In assuming that the charge of vacuum is zero 
and that charge and charged mass are identical, they 
hid the answer to the dilemma and placed the 
foundations of electromagnetics on its present unsound 
basis. 


8. The field, of course, is indeed a highly useful 
concept and this author certainly does not recommend 
its abandonment. Instead, he recommends that it be 
placed on a sounder logical basis. 


9. Specifically, they came to feel that the "electric 
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field" which was improperly defined -- was what was 
waving. 


10. In fact Einstein once proposed that the vacuum, 
complete with its electromagnetic and gravitational 
fields, should be called the ether. His proposal was not 
adopted. (See Born, Max, Einstein's Theory of 
Relativity, Revised Edition, Dover Publications, New 
York, 1965, p. 224.) 


11. Particularly from the work of Schrodinger, Born, 
Dirac and others. 


12. For example, see Lindsay and Marge. nau, op. cit., 
pp. 287-288. A physical vector is thought to be defined 
by its magnitude, its direction in space, and its 
transformation characteristics. Actually that is a 
geometrical vector, not a physical vector. It does not 
tell us WHAT A VECTOR CONSISTS OF, but only 
tells us some of its important characteristics. 
Remember that a true definition must be an identity. 


13. Here a reading of Lindsay and Margenau, op. cit., 
pp. 79-81 may prove enlightening. Also note that 
velocity, or L/T considered "at an instant" (stopped), 
represents an idea of "motionless motion" and is ап 
application of the fourth law of logic. For a discussion 
of the fourth law of logic and its usage, see Bearden, 
Thomas E., "A Conditional Criterion for Identity, 
Leading to a Fourth Law of Logic," Specula, Journal of 
the A.A.M.S., P.O. Box 1182, Huntsville, AL 35807, 
combined Vol. 3, No. 4/Vol. 4, No. 3, Oct 1980 - Маг 
1981, pp. 50-57 (also available from Defense Technical 
Information Service). 


14. Note this is an identity of opposites, which 
explicitly violates the three Aristotlean laws of logic. 
See Bearden, "A Conditional Criterion for Identity, 
Leading to a Fourth Law of Logic," loc. cit., 1981. 


15. Again note the fourth law of logic: zero motion 
(the absence of motion) being recognized as a special 
case of the presence of motion. Also, physical reality 
consists of internested levels, and any physical object 
has an internal substructure of nested levels of finer 
structure, extending down into the virtual 
(nonobserved) state. For a vector to model (apply to) a 
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physical object, it itself must be modeled in such 
fashion as to reflect this kind of substructure. Thus the 
use of geometrical vectors as models of physical 
objects in motion is presently flawed in a fundamental 
fashion. 


16. The reader is most strongly urged to read Morris 
Kline, Mathematics: The Loss of Certainty, Oxford 
University Press, New York, 1980 as a prelude to 
understanding what mathematics is and is not, and 
what it does and does not. 


17. Refer to Lindsay & Margenau, op. cit., pp. 79-81 
to see how the ideas of motion and vector are 
inextricably entangled with the idea of a particle. 


18. Call it uncertainty or call it constituency; a 
quantum change is composed of two canonical entities 
inextricably welded together into a single entity. 


19. Time is an unavoidable, nonexclusive constituency 
of the welded quantum. 


20. Simply from the definition of force as 
CONSISTING OF a time- and length-smeared mass 
motion change. 


21. The force is an effect, not a cause. It IS ће 
smeared charged particle. It is CAUSED by a more 
fundamental mechanism. It is the result of the 
combination of (1) a nonzero del phi, and (2) the 
presence of a spinning charged particle. IN A DEL 
PHI, THE SPINNING CHARGED PARTICLE 
ACCELERATES ITSELF! This is the fundamental 
secret of free energy that was suppressed, to bury the 
fundamental work of Nikola Tesla, shortly after Tesla 
was forced to abort his Wardenclyffe attempt to 
provide the world with free energy. 


22. To quote: "The Hertz wave theory of wireless 
transmission may be kept up for a while, but I do not 
hesitate to say that in a short time it will be recognized 
as one of the most remarkable and inexplicable 
aberrations of the scientific mind which has ever been 
recorded in history. " Nikola Tesla, "The True 
Wireless, " Electrical Experimenter, May 1919, p. 87. 
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23. De Beauregard, O. Costa, "Running backwards 
the Mermin device: Causality in EPR correlations,” 


American Journal of Physics, Vol. 51, No. 6, June 
1983, p. 515. 


24. Note the Soviet scientist Kozyrev's experiments 
with time waves. See Kozyrev, N. A., "Possibility of 
Experimental Study of the Properties of Time," 
September 1967, pp. 1-49, in JPRS 45238, May 1968. 
Kozyrev reports real physical effects from the 
oscillation of time. Also, note that scalar potential 
energy of appreciable size with respect to a particle's 
rest energy can force the situation to be relativistic, 
even though the velocity of the particle with respect to 
the velocity of light is small. That is, electrostatic 
scalar potential alone can cause variation in the rate of 
flow of time and hence vary physical characteristics. 
See Bloch & Crater, "Lorentz-invariant potentials and 
the non-relativistic limit," American Journal of 
Physics, Vol. 49, No.1, 1981, pp. 67-75. By inference, 
oscillating the electrostatic scalar potential can produce 
time waves and lead to direct physical effects. 


25. It is already shown in the literature that the 
electrostatic scalar potential (ESP) can affect spacetime 
(ST) in the same manner as velocity. Cf Bloch & 
Crater, op. cit., 1981. Now note that, to any quantal or 
macroscopic observer, the existence of the 4-space 
volume of ST implicit in (At(Av), where v is volume, 
cannot be separated from the existence of the 
subquantal entities that exist therein. We therefore 
DEFINE the magnitude of the ESP as the summation 
of the absolute values of all the internal virtual vectors 
in the (At)(Av) quantum of ST, divided by the absolute 
value (magnitude) of (At)(Av). We take the view that 
no such thing as "unstressed" ST physically exists, and 
that "spacetime" and "stressed spacetime” are 
identical. Hence ESP and ST are one and the same 
thing. Note that this implies that the virtual density of 
ST is variable, and is nothing but the magnitude of the 
ESP. In EM theory, the assumption that the ESP of 
vacuum (Øo) is equal to zero is in serious error. In 
fact, Øo IS "spacetime of the laboratory observer," in 
the new view. 


26. For example, the definition of the electrostatic 
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potential (ESP) is usually taken as "the work which 
must be done against electric forces to bring a unit 
charge from a reference point to the point in question; 
the reference point is located at an infinite distance, or, 
for practical purposes, at the surface of the earth or 
some other large conductor.” (McGraw-Hill 
Dictionary of. Scientific and Technical Terms, ed. 
Daniel N. Lapedes, second edition, 1978, p. 518.) 
Note that this is NOT a definition at all, for it is not an 
identity. Instead, it is the statement that, if an ESP 
exists at a point and a unit charged mass (assumed to 
be at a point) is brought in from infinity toward the 
ESP location point, the amount of work it is necessary 
to expend upon the mass of the particle is equal to the 
magnitude of the ESP. The ESP exists whether or not 
any work at all is expended, and whether or not a 
charged unit mass is brought in. To adequately define 
ESP, we must define its identity, or what it consists of, 
in the absence of mass, since we have conceived the 
ESP to exist at a vacuum point. Further, the definition 
usually taken is completely a 3-space definition. 
Instead, in our new view the ESP is to be taken at a 
point in n-space, where n is equal to or greater than 4. 


27. See Bearden, Quiton/Perceptron Physics, 1973, 
available through the DTIS. See also Bearden, The 
Excalibur Briefing, Strawberry Hill Press, San 
Francisco, CA, 1980, Ultimately all physical 
phenomena are mindchanges in the minds of all the 
observers. 


28. And then assumes this summation value is zero. 
29. See note 25 above. 


30. Bearden, The Excalibur Briefing, Strawberry Hill 


Press, San. 
Francisco, CA, 1980. 


31. СЇ Rauscher, E. A., "Electromagnetic and Non- 
Linear Phenomena in Complex Minkowski Space: 
Tecnic Research Laboratories, 64 Santa Margarita, 
Leandro, CA 94579. Presented at the 1983 March 
Meeting of The American Physical Society in Los 
Angeles, CA 21-25 March, 1983. This is a truly 
remarkable paper of great significance. Rauscher, a 
world-class physicist, has presented a new theoretical 
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model for some rather extraordinary possible 
extensions of present electromagnetics. 


32. Cf Muses, Charles, Introduction to Jerome 
Rothstein's Communication, Organization, and 
Science, The Falcon's Wing Press, Indian Hills, 
Colorado, 1958. The entire foreword by Muses is a. 
remarkable document, which analyzes the structure of 
time itself. See also his profound summary paper, 
"Hypernumbers II" in the January 1978 issue of 


Applied Mathematics and Computation, published by 
Elsevier. 


Next Page 


Napivewe-cheniere org/bookparcnntes m (9 of 24.11.2003 21:28:41 


TOWARD A NEW ELECTROMAGNETICS PART Ш 


TOWARD A NEW ELECTROMAGNETICS 
PART Ш: CLARIFYING THE VECTOR Help support the work 
CONCEPT 


ADDITIONAL NOTES AND REFERENCES 


Although quotes and direct utilization of 
material from these references were not 
incorporated in this paper, the following 
references were also consulted. In addition,’ 
several notes are added for further clarity. 


33. Rupert Sheldrake, A New Science of Life: The 
Hypothesis of Formative Causation, J. P. Tarcher, Inc., 
Los Angeles, CA, 1981. @, the electrostatic scalar 
potential field, in my opinion is actually the 
morphogenetic field that Sheldrake proposes. 


34. Briefly, by a "particle" we mean an entity so 
constructed that, if any part of it changes all of it 
changes. From the viewpoint of the particle, this 
implies that to change is to detect, and to detect is to 
change. Also, internal and external become 
synonymous, in the "detected" sense. The idea of a 
"fundamental particle" in physics actually invokes the 
fourth law of logic implicitly. 


35. Only if a thing dimensionally contains time, can it 
"occupy time." This point is so obvious that one 
wonders how so many of the scientists and 
mathematicians seem to have missed it, By this 
criterion, e.g., mass does not exist in time, a priori. To 
"observe" or detect, in fact, means to stop time, thus 
collapsing the wave function, However, it reduces the 
observable or detectable to a spatial quantity, not a 
spatiotemporal quantity. In other words, the ordinary 
scientific method destroys a part of reality in each 
detection or measurement, yielding only a partial truth. 
not fundamental truth, 


36. Note that electrostatic scalar potential is actually 
infinite-dimensional and hyperspatial. The coverage of 
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this paper is still only a special case. By Tesla 
technology, it is possible to do direct engineering in 
hyperspace -- beyond our present space and time, with 
all that that statement implies. 


37. Bob Sloan, "Nikola Tesla: The Greatest Inventor 
of all Time?" IEEE Antennas and Propagation Society 
Newsletter, June 1983, рр. 9-11. A very succinct 
summary of the importance Tesla played in ushering in 
the modern age. 


38. Gerald E. Brown and Mannque Rho, "The 
structure of the nucleon,” Physics Today, Vol. 36, 
No.2, February 1983, pp. 24-32. Recommended as a 
summary of the new thinking as to the structure of the 
nucleon: a bag containing three quarks, surrounded by 
а cloud of mesons which squeeze the bag. 


39. John J. O'Neill. Prodigal Genius: The Life of 
Nikola Tesla. Angriff Press, P.O. Box 2726, 
Hollywood, CA 90028, new printing 1981. 


40. Margaret Cheney, Tesla: Man Out of Time, 
Prentice-Hall, Englewood Cliffs, NJ, 1981. 


41. John T. Ratzlaff and Leland I. Anderson. Dr. 
Nikola Tesla 
Bibliography. Palo Alto. CA, 1979. Indispensable. 


42. Dr. Nikola Tesla: Selected Patent Wrappers, 
compiled by John T. Ratzlaff, multiple volumes. 1980. 
Available from The Tesla Book Company, 1580 
Magnolia, Millbrae, CA 94030. Tesla's 
correspondence with the U.S. Patent Office, when 
patiently trying to obtain patents. He spent a great deal 
of time trying to convince the Patent Office that his 
inventions would indeed work. Some of them required. 
12 years to obtain, and then were "watered down" in 
the process. 


43. Thomas Commerford Martin, The Inventions, 
Researches and Writings of Nikola Tesla, Originally 
published in 1894 by The Electrical Engineer, New 
York; republished in 1977 by Omni Publications, 
Hawthorne, CA 90250. 


44. Ernest Nagel and James R. Newman, Godel's 
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Proof, New York University Press, 1958. 


45. Yakov P. Terletskii, Paradoxes.in the Theory of 
Relativity, With a Foreword by Banesh Hoffman, 
translated from the Russian, Plenum Press, New York, 
1968. Of particular interest is the discussion on 
particles with imaginary masses, moving faster than the 
speed of light, contained in pp. 104-107. Such particles 
can in principle be experimentally detected. In fact, it 
would appear that the well known exchange of virtual 
particles between two other particles, such that each 
turns into the other, is such a case. (Note that protons 
and neutrons in the nuclei of atoms do precisely this.) 


46. Robert M. Besancon, Ed., The Encyclopedia of 
Physics, Second Edition, Van Nostran Reinhold, New 
York, 1974. Particularly see the discussion on the 
electron, pp. 272-274. Note this discussion predates 
Stanford University's experiments yielding fractional 
charge, though it does point out that several physicists 
had also reported measuring fractional charges on the 
electron. See also the discussions of ionization, 
Michelson-Morley experiment, the photon, and 
propagation of electromagnetic waves. 


47. Robert Eisberg and Robert Resnick, Quantum 
Physics of Atoms, Molecules, Solids, Nuclei, and 
Particles, John Wiley & Sons, New York, 1974. 


48. R. K. Bullough and P. J. Caudrey, eds., Solitons, 
Springer-Verlag, New York, 1980. 


49. James Dale Barry, Ball Lightning and Bead 
Lightning, Plenum Press, New York, 1980. Note 


particularly p.196, for а short discussion on flashless 
discharges. An extensive bibliography is also included. 


50. Harley D. Rutledge, Project Identification, The 
First Scientific Field Study of UFO Phenomena, 
Prentice-Hall Inc., Englewood Cliffs, NJ, 1981. 


51. John J. Reitz, Frederick J. Milford, and Robert W. 
Christy, Foundations of Electromagnetic Theory, Third 
Edition, Addison-Wesley, Reading, MA, 1979. 

52. The entire series of handbooks by William Corliss, 
dealing with anomalies and unusual natural phenomena 
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of all kinds. Corliss is a national treasure, and his 
handbooks are absolutely indispensable. 

See particularly his Handbook of Unusual Natural 
Phenomena, The Sourcebook Project, Box 107, Glen 
Arm, MD 21057, 1977 and his Lightning, Auroras. 
Nocturnal Lights, and Related Luminous Phenomena, 
1982. 


53. Bernard d'Espagnat, Conceptual Foundations of 
Quantum Mechanics, W. A. Benjamin, Menlo Park, 
CA, 1971. 


54. D.W.G. Ballentyne and D.R. Lovett, A Dictionary. 
of Named Effects and Laws in Chemistry, Physics and 
Mathematics, Fourth Edition, Chapman and Hall, New 
York, 1980. Check this neat little book to discover. 
some very odd effects in materials 


55. David Bohm, The Special Theory of Relativity, W. 
A. Benjamin, New York, 1965. 


56. Albert Einstein, Relativity: The Special and the 
General Theory, Crown Publishers, New York, 1961. 
See particularly the discussion of relativity and the 
problem of space, in Appendix V. 


57. Edwin F. Taylor and John Archibald Wheeler, 
Spacetime Physics, W. H. Freeman and Co., San 
Francisco, 1966. Note particularly the discussion on 
observers and frames in the first two dozen pages. On 
p.19, note that the notion of a frame requires an infinite 
observer distributed through each and every "point" 
that was clock-synchronized in a frame. Since all 
observers are localized, a better idea is to realize that 
all the "external" modeling just represents the relative. 
changes inside the physical detection system of the 
observer himself/herself. All detection/observation is 
totally inside the physical observer. 


58. Paul Edwards, Ed. in Chief, The Encyclopedia of 
Philosophy, Vols. 1-8, Macmillan Publishing Co., New 
York, 1967. 


59. Michael A. Persinger and Gyslaine F. Lafreniere, 


Space-Time Transients and Unusual Events, Nelson- 
Hall, Chicago, IL, 1977. 
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60. John David Jackson, Classical Electrodynamics, 
Second Edition, John Wiley & Sons, New York, 1975. 


61. James Clerk Maxwell, A Treatise On Electricity & 
Magnetism, Vols. 1 & 2, Third Edition, Dover 
Publications, New York, 1954. An unabridged, 

slightly altered, republication of the third edition, 
originally published by the Clarendon Press in 1891. 


62. Jack S. Greenberg and Walter Greiner, "Search for 
the sparking of the vacuum," Physics Today, August 
1982, pp. 24-32. A beautiful summary article on the 
present concept of the vacuum, from the standpoint of 
quantum mechanics and quantum field theory. 1 
specifically urge anyone interested in tapping the 
vacuum energy to read this article. 


63. Max Jammer, Concepts of Mass, Harvard 
University Press, Cambridge, MA, 1961. Recipient of 
the monograph prize of the American Academy of Arts 
and Sciences for the year 1960 in the field of physical 
and biological sciences. This book, strange as it may 
seem, was the first monograph to subject the notion of 
‘mass to an integrated and coherent historical 
investigation, something which had never before been 
done. The reading of this book is an absolute must for 
anyone seriously concerned about whether or not 
science speaks fundamental truth, or to what degree it 
does so. Most scientists assume foundations concepts 
such as "field," "force," "mass," "time," etc. are well- 
defined and well-understood in physics, since they are 
ubiquitous and so familiar. In fact, none of the 
absolute fundamentals in the foundations of physics is 
unambiguously understood! 

The last paragraph by Jammer is illuminating: 
"The modern physicist may rightfully be proud of his 
spectacular achievements in science and technology. 
However, he should always be aware that the 
foundations of his imposing edifice, the basic notions 
of his discipline, such as the concept of mass, are 
entangled with serious uncertainties and perplexing 
difficulties that have as yet not been resolved." 


64. G. Burniston Brown, "Gravitational and inertial 
mass," American Journal of Physics, Vol. 28, p. 475, 
1960: "...one of the most astonishing features of the 
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history of physics is the confusion which surrounds the 
definition of the key term in dynamics, mass." 


65. Whittaker, Sir Edmund, A History of the Theories. 
of Aether and Electricity, Vol. 1: The Classical 
Theories, and Vol. 2: The Modern Theories 1900- 
1926, Harper Torchbooks, Harper & Brothers, New 
York, 1960. 


66. Weyl, Hermann, Space -- Time -- Matter, Fourth 
Edition, translated from the German by Henry L. 
Brose, Dover Publications, New York, 1922. 


67. Jammer, Max, Concepts of Space: The History of 
Theories of space in Physics, Second Edition, 
Foreword by Albert Einstein, Harvard Univ. Press, 
Cambridge, MA, 1969. 
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TOWARD A NEW ELECTROMAGNETICS 
PART Ш: CLARIFYING THE VECTOR Help support the work 
CONCEPT 


— It Started With Geometry and Grew -- 


At the very beginning of what we call the 
"scientific period,” mathematics was both king and 
queen, and Euclidean geometry was its handmaiden. 
So we ask, "What precisely is geometry?” Here we are 
not interested in a "textbook" answer, but in an answer 


indicating what geometry really does. In other words, 
with what does geometry concern itself, and what is the 
fundamental nature of those things with which it 
concerns itself? 

Briefly. geometry — at its foundation -- is totally 
spatial. Itis fitted to, and expressed in terms of, the 
TOTAL ABSENCE OF MASS. Thus the geometer 
deals in abstract, massless entities called "points," 
"lines," "planes" etc. When the geometer speaks of 
"motion," he speaks of a time-smeared, length-smeared 
point. Geometry at heart is massless, and a "geometer's 
vector" is a highly specific type of "system." In fact, it 
represents the "time-smearing" and "length-smearing" 
of a point. A priori, the fundamental concept of the 
geometrical vector has taken a "spatial" entity and 
introduced a hidden involvement with "time." 

Modern mathematics and physics have 
followed an intertwined development for several 
hundred years. And both sprang as offshoots of the 
original work of the geometers. Let us briefly sketch 
the overall path of interest taken by these two 
developing disciplines. 

With the advent of Descartes's fundamental work, 
algebra was combined with geometry to yield analytic 
geometry, a new and powerful mathematical tool. 

With the invention of calculus by Leibniz and Newton, 
both mathematics and physics received a giant 
impetus. Differential geometry and vector 
mathematics arose in full splendor and, in physics, 
mechanics leaped to the forefront with Newtor 
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profound work. 
But the mechanics made a most fundamental 
error when they simply applied the geometer's vector to 
а mass, to produce -- so they thought -- a mass vector. 
That which rigorously applies only to the absence of 
mass cannot be so lightly applied to the presence of 
mass without the risk of serious limitations in the 
resulting theory. The precise difference between a 
geometer's massless vector and a mechanic's mass- 
vector is one of the issues to be developed in this th 
As rapid development continued in mechanics 

and mathematics, certain physicists were involved in 
intense experimental work on charged matter, 
becoming the first electricians, Both the preceding 
mathematical ideas and constructs as well as the 
preceding (partially erroneous) mechanics constructs 
and ideas were applied by the electricians, struggling 
with their pith balls, cat fur, and glass rods to 
understand, quantify, and model electrical forces and 
the phenomena of charged matter. In other words, the 
electricians strove to formulate the physics and 
dynamics of charged matter and its interactions by 
simply "adding to" the work of the geometers and 
mechanics. Here again, a fundamental logical error 
was made. That (geometry) which a priori applies only 
to the absence of mass, and that (mechanics) which a 
priori applies only to the absence of charge, cannot be 
lightly applied to the presence of charged mass (both 
s and charge)! without risking the incorporation of 
ave limitations in the resulting theory. 

After the profound work of Maxwell, the idea of 
FIELDS OF FORCE became more prominent, until the 


field concept ruled the day. The electricians 
continued, pushing the idea of fields into space and 
vacuum itself, along the way inventing the idea of 
"charge effects" existing even in the massless vacuum, 
with concomitant fields. Meanwhile, they had 
thoroughly confused chargeless point-smeared, 
chargeless mass-smeared, length-smeared and time- 
smeared vectors. 

After a set of fundamental experiments designed 
to detect motion of the material ether yielded 


ma 


g 


essentially null resultsÉ, Michelson and Morley were 
regarded as having completely disposed of the ether — 
even though the experiments only disposed of material 
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ethers, and not Lorentz-invariant non-material ethers 
Maxwell's equations and the field concept were 


elevated to profound importance Then, after 
Einstein's fundamental relativity work shortly after the 
tum of the century, the ether concept faded away and 
the field concept reigned supreme. Indeed, in their 
enthusiasm the interpreters of relativity went so far 
to affirm that one can have a wave without any 
medium; that is. that something can be moving 


(waving) without anything there to тоуе! And with 
great glee they pronounced the final end to the idea of 
"ether" as a medium, even though Einstein himself 


never did any such thing. With the advent of 
Einstein's General Theory of Relativity, even matter 
came to be regarded as just a special "kink" or 
curvature in spacetime or "vacuum nothing.” 

Quantum mechanics arose and even certainty and 
determination fell. Chaos, probability, and randomness 
now assumed the ruling position. Probability waves 


(and probability fields) arose, as did quantum fields 
of various kinds. The intermingling of these concepts 
with the concepts of electrodynamics pushed the idea 
of the field even farther into esoteric realms. 

The point is, each of these developing disciplines 
incorporated and built on the foregoing disciplines. 


From the beginning of geometry, there was no rigorous 
2 
definition of a vector, and there is none today.“ From 


the beginning of mechanics, in their foundations the 
theorists made grave logical errors by incorporating the 
geometer's vector; errors so great that today mechanics 
and electromagnetics are severely flawed, as is 
everything that came after them and built upon their 
illogical foundation 


Next Page 
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— Points and Motion -- 


It is my purpose in this paper to expose in a very 


simple fashion the most basic errors that were made. 
3 


One basic error involves the idea of motion itself. 
In formulating concepts of motion, the 
geometers used a "point in motion" to determine or 
specify, for example, velocity. Now a "point" is a static 
concept a priori. To determine (or even to think and 
perceive) motion, one must determine that it occupies 
two different points (positions or locations) at two 
different times, yet consider both points at the same 
time, Indeed, that is precisely what the arrow means 
that is used to represent a vector, A "point in motion" 
therefore represents a contradiction of opposites. That 
is, it represents the idea that "that which is motionless 


has motion." “* Even with this, there is a difference in 
a spatial point and a spatiotemporal (spacetime) point. 
To exist at all, a spatial point must be moving in time: 
in other words, it is a spatiotemporal line, even if it is a 
static spatial point. 

Vector analysis was constructed in the abstract -- 
again, a massless point in motion possessed or 
constituted a velocity vector, etc. In massless ( and 
timeless) space, FIELDS were defined: "scalar" fields 
constituted the assignment of a simple motionless 
number (magnitude) to each spatial point, while 
"vector" fields constituted the assignment of a "simple 
vector" (magnitude and velocity) to each spatial point. 
But the MATHEMATICAL vector system consisted of 
massless (point) motional relationships, recognizing 


s 
zero motion as a special case of motion. 

Of course mathematics development was also 
always intertwined with practical problems. With the 
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sustained application of mathematics to gross physical 
material problems, mechanics slowly arose. 

These developments required decades and even 
centuries to occur completely. All along the way, 
innovations and changes -- and additions to the 
mathematical formulism were being derived and taught 
to students as the "natural" system of reality. A 
permanent mindset was being forged, 

Indeed, mathematics was regarded as THE single 
human expression of fundamental truth, Not until 
Godel's work in the twentieth century did it become 
evident that MATHEMATICS IS SIMPLY A GAME 
PLAYED ACCORDING TO ASSIGNED RULES, 
AND THERE IS NO ULTIMATE TRUTH IN 


MATHEMATICS ALONE. It is a most useful game, 
of course, since it is the game fitted to perception. 

Thus it applies, essentially, to whatever can be 
perceived. But to be applied to physical systems, it 
must be changed, altered, updated, and fitted as the 
perceiving/detecting instruments become ever more 
subtle, 
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— Four Types of Vectors Actually Emerged -- 


As the physical sciences slowly developed and 
incorporated abstract geometry and mathematics, in 
actuality four major types of vectors and two major 
states of observation evolved, although this fact did not 
become apparent to the scientists. Specifically, the 
mathematicians and scientists failed to recognize the 
differences in the four types of vectors, hopelessly 
intermingling them and confusing them as a single 
class of vector. Further, they did not appreciate that a 
fundamental vector conceptually is a UNITARY 
SYSTEM, and the system represented by one of these 
four types of vectors utilizes and is comprised of 
different components, "welded together with no seam 
in the middle." 

Conceptually (and from a systems viewpoint), 
the four types of vectors are (1) the chargele: 
massless spatial system vector (geometer's vector), (2) 
the uncharged mass system vector (mechanic's vector), 
(3) the charged mass system vector (electriciai 
vector), and (4) the charged space system vector 
(advanced electricians vector). These four 
fundamentally different vectors аге shown in Figures 1, 
2, 4, and 9 in a simplified manner. 

The major problem was that, beginning with the 
geometer's vector, these four major types of vectors 
were not treated as systems. Instead, their "vector" 
aspects were hopelessly confused and intermeshed, and 
no distinctions were made between them. And in the 
foundations of the mathematical constructs, time- 
smearing was not recognized at ай. 
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— Quantum Mechanics Compounds the Problem -- 


In addition, the two presently recognized 
observation states -- observable and nonobservable 
(virtual) -- were of course unknown to the early 
geometers and electricians, and these ideas were not 
incorporated directly into the theoretical foundation, 

From particle physics and quantum mechanics, 
we now understand that physical reality is structured of 
an observable state, underlaid with an infinite number 
of ever finer, successive levels of virtual 
(unobservable) states. At least reality is mos 
accurately modeled in that fashion, according to 
particle physics today. 

It is also well known, for example, that at the 
most fundamental level, one cannot actually separate 
nonmotion from motion (which implies, for example, 
that one cannot separate mass and velocity). In other 
words, a "mass in motion” idea is actually incorrect, at 
the most basic level. What actually exists is a sort of 
"smeared mass". That is, "mass-motion" is 
fundamentally what exists, not mass IN motion . 

Actually, all that the Heisenberg Uncertainty 
Principle implies is this fact: If one examines the 
concept of "static (non-smeared) thing in non-static 
(smeared) motion", in ever finer detail, one reaches a 
degree of fineness where the "smearing" is paramount 
and one cannot have an un-smeared or "separate static 
thing" to be in motion, Instead, one only has the 
smeared, 4-dimensional spacetime entity, without 3- 
dimensional spatial separations. 

This means, for example, that at the most basic 
level, it is actually incorrect to represent a momentum 
with a little static particle of mass connected to a 
spatial velocity vector. It is incorrect to think of the 
system as comprised of TWO SEPARATE ENTITIES, 
(1) amass, and (2) a massless spatial system velocity 
vector (a geometer's vector). 

We mention in passing that, presently, we 
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understand that every particle is continually 
accelerating. First, the particle has spin, which 
involves rotation, which means that every "part" of the 
periphery of the particle is accelerated toward the 
center axis of spin. Second, every particle is 
continuously "fluctuating," and these fluctuations are 
accelerations. Further, we must consider any change 
such as an acceleration -- as existing in a small time 
increment, and occurring in a small length increment. 
Thus mass particles actually exist as (mass x 
acceleration x time x length). This of course has the 
dimensions of ACTION or angular momentum. The 
"real" world of physical matter, then, is composed of 
building blocks of action, called "quanta." Any other 
physical "quantity" must be obtained by fissioning 
(differentiating) the action quantum, For this reason, 
quantum mechanics presently must postulate that to 
every observable there corresponds an operator. 
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Support the Work 


-- To Summarize Briefly -- 


Let us now summarize these concepts and further 
examine their impact. 

In physics, there must actually exist four major 
KINDS of vectors, rather than just one as prescribed by 
present interpretation. These vectors are "built" 
starting with four major kinds of particles These are: 
(1) the spatial point, (2) an uncharged mass particle, (3) 
а charged mass particle, and (4) a charged spatial 
point. Further, each of the four vectors at its most 


fundamental level (that is, at the quantum level)" is 
actually an inseparable, unitary SYSTEM welded into a 
single undivided entity containing time and existing 


nonexclusively in time. When we look at or 
represent the so-called "parts" of the system, we are 
looking at them before they are welded together into 
the physical vector. That is, whenever we speak of 
"parts, " we imply that a "cutting" or "differentiating" 
action has been implied to separate the system into 
such "parts." 

From such considerations, four different kinds of 
system vectors result. 
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(GEOMETER'S VECTOR) 


Figure 1. Uncharged spatial (massless) system vector. 


UNCHARGED SPATIAL (MASSLESS) SYSTEM 
VECTOR 
— (Figure 1) -+ 


This is the geometer's abstract vector, consisting 
of a "point in motion." (Actually, it is a "smeared 
point," for example.) However, so ingrained is the 
concept of a "point in motion” velocity vector that we 
now consider it to be "natural" because of its total 


familiarity. But simply ask, "WHAT is in motion?" 
and you immediately see the difficulty. To have a 
WHAT, one must "stop the action" (detect or measure), 
separating "static" from "non-static." Acceleration and 
other vectors, etc. have also been derived by the 
geometer and utilized in similar fashion. All are 
massless. 
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(MECHANIC'S VECTOR) 


Figure 2. Chargeless mass system vector, 


CHARGELESS MASS SYSTEM VECTOR 
= (Figure 2 


This type of vector actually is the essential vector 
of mechanics, involving mass-motion (momentum), 
force (mass-motion change), etc. The fundamental 
difference between this type of vector and the 
geometer's vector is the presence of smeared mass 
existing in time (i.e., mass-time), welded together with 
a geometer's vector, but with no seam in the middle, 
into a new kind of "vector" AS A SYSTEM. The 
vector is the SYSTEM EXISTING IN TIME . 

To illustrate: 

"Momentum?" is more properly referred to as 
"mass-motion" rather than "mass in motion." That is, 
at the fundamental level, the mass is NOT "separate" 
from its motion. It is NOT separated from the time in 
which the smearing occurs. The idea of momentum, 
however, is really to express the time-density of the 
mass-smeared-through-length. It is, in other words, the 
time rate of length-smearing of mass. Now in our 
minds we have conceived that 
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Б = mov a) 


where, by the symbol © we mean "coupled to"; but we 
actually have 


Р = (nv) e 


where we are not allowed to separate (even in thought) 
mand У. Quantum mechanics agrees with this 
essentially, because В is a canonical variable linked to 
length, in any observable physical change. (The 
REASON p is canonically linked to AL is because Б 
is the time-rate of length-smearing of m. If there is no 
length, there is no length-smearing of m to have a time 
rate OF in the first place.) 

Note that, not only is 


B = (mv) в) 
but also 
Ps (mv) @ 


which is a much stronger and quite different statement. 
That is, B is IDENTICALLY (MV ), not just 


calculably EQUAL TO (m)(V). This means that P is 
a SYSTEM that is COMPRISED of mass-motion. 
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-- What Force Is -- 


We now note that force, for example, is -- and 
may be defined as ~- the time-rate of change of 
momentum, or 


F = а/а(р] © 


and this identity states that a force -- any force is 
COMPRISED OF time-changing "mass-motion.” As 
such, the force vector is a mass-system vector, not just 
а massless spatial vector. Fundamentally, this mass- 
system vector is a totally different creature from a 
massless spatial vector. Our present manner of 
considering force as a geometer's vector "separately 
applied to" a mass particle is completely erroneous at 
the quantum level. Instead, fundamentally force is 
always a mechanic's vector. Force is an EFFECT, not 
a CAUSE. 

And here mechanics made a most fundamental 
error, in not recognizing the difference between its kind 
of vector and that of the geometer. 
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Force and Hertzian Waves Cannot Exist in Vacuum — 
Note that one cannot have an observable "force 


vector" existing’ in vacuum a priori. 
For example, we have the definition of force as 


rest (6) 


or 


Р 


[ma + hv] O 


and we see that, rigorously, a force vector CONSISTS 
OF (not, "is equal to") a time-changing mass-motion 
vector system. IF THERE IS NO OBSERVABLE, 
ACCELERATING MASS PRESENT, THEN THERE 
CAN BE NO OBSERVABLE FORCE PRESENT. 
The mass can accelerate in time (increase or decrease 
of mass) or space (increase or decrease of velocity) or 
both. 

Observable force CANNOT exist in vacuum (in 


the absence of mass), a priori 22 
However, assume for a moment that one could 

have a massless force vector, as assumed in present 
electrical theory. Let this force vector appear at a point 
in the vacuum. Since the vacuum has zero observable 
mass, it would have zero inertial resistance to this 
hypothetical observable force — hence the observable 
force would instantly produce an "infinite" acceleration 
of its point of application, vanishing with it into the 
infinite distance. Therefore our fictitious force would 
disappear the instant it appeared! In any case, it could 
not be retained at a point in the vacuum for any finite 
length of time, however small 

The direct implications are that (1) something 
other than an observable electrical force field exists in 
the vacuum, and (2) there must exist a more 
fundamental mechanism by which this "something 
else" generates or CREATES a force on/of a moving 
electrically charged mass. (Note again that, at the most 
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basic level, any particle of mas quivering, in 
motion, and accelerating. from quantal considerations 
alone.) 

Thus immediately we have discovered something 
unique about so-called "force-fields" in vacuum: for 
example, about gravitational field, electrical field, and 
magnetic field (and the strong force and the weak force. 
as well). These fields do not exist at all as ordinary 


force vectors — and real force fields -- in vacuum! Е 


and В fields, e.g., are defined in terms of force per unit. 
electrical charged mass and magnetically charged 
mass, respectively. In the absence of mass, they cannot 
exist 


And this in turn means that transverse E-H field 
waves (Hertzian waves) cannot exist in a vacuum. 
Indeed, they appear on, and ARE CONSTITUTED of, 
the charged-mass-motion that changes, and they appear 
where such change occurs, as a result of an introduced. 


mass But in the absence of the spinning charged 
particle of mass, they do not exist as force fields at all. 
Hertzian waves exist in a transmitting whip 
antenna, for example, in the oscillating electron gas 
along its length. Something else entirely different 
exists in vacuum between the transmitting antenna and 
the receiving antenna. Then in the receiving antenna, 
Hertzian waves again exist in the oscillating electron 
gas along its length. (See Figure 
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Figure 3. Detection of "transverse" and 
longitudinal waves 


This is interesting, for Nikola Tesla stated 
several times that HERTZIAN WAVES CANNOT BE 
PRODUCED IN A VACUUM, NOR CAN THEY 
TRAVEL IN A VACUUM: 

Tesla was correct, as we are beginning to see. 

We shall later return to show in what form so- 
called "force-fields" actually exist in vacuum. 

For now, I point out that 1 am stating a 
fundamental change to all of physics, including both 
mechanics and electromagnetics, 
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(ELECTRICIAN'S VECTOR) 


Figure 4. Charged mass system vector. 


— CHARGED-MASS-SYSTEM VECTOR -- 
— (Figure 4) -- 


The third type of vector we meet is the vector 
mass system where the mass is charged. First, we point 
out a serious error in present electromagnetic (EM) 
theory. That is, in present theory it is implicitly 
assumed that 


9 = 4 (8) 


In other words, "charge" and "charged mass" are 
erroneously assumed to be identically the same thing. 
In the days when electricians were playing with 
pith balls and striving to uncover the secrets of 
electricity, they knew nothing at all about the virtual 
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state, and consequently nothing about a "virtual particle 
flux” on a particle of mass causing (and comprising) 
the "charge" of that mass. 

Today, of course, we know from particle physics 
and quantum mechanics that the "charge" on an 
observable particle of mass IS due to a flux of virtual 
(nonobservable) particles on and off the mass of the 
observable particle (see figure 5). A charged mass is 
thus presently known to be a SYSTEM: a massless 
charge flux, coupled to a bare particle (chargeless 
mass) constitutes a "charged particle." 


d 


e| м” 
сря 


Figure 5. The "charge" on an electron mass consists of 
a flux of virtual particles on and off the mass. 


Thus, actually the "charge" is the virtual 
(unobservable, or SPATIO-TEMPORAL) flux to and 
from the observable SPATIAL particle of mass. So, 
rigorously, 


ч am [ 

But instead, 

q = [d/dm(q,] (10) 
and this is a definition and therefore an identity. This 
definition alone affects all present electromagnetics 
theory. 

To illustrate: In founding electrical theory, early 

scientists dealt with forces generated by charged 


masses (for example, charged pith balls). They later 


hup chenire orgbooksiparilchargedmass um (2 of 7)24.11.2003 21:29:35 


GC 
(n jx 
« » 
NG М 
ue mI 
Y) 


TOWARD A NEW ELECTROMAGNETICS PART Ш 
extrapolated the experimental results they obtained (or 
thought they obtained) with the smallest charged mass, 
а charged particle. In Figure 6, I show the classic 
situation for derivation of the idea of E-field (except 
we have used an electron for our test charge, rather 


than a pith ball). 
7 
A СЯ 


ma 


FIXED 
"STATIC" 
CHARGE 


A negatively charged test mass qm. 
(for example, an electron) brought 

into the vicinity of a fixed charged 
mass Gm, experiences an acceleration 

as sh . At the quantum level, the 
smeared electron cannot be separated 
from the smearing, and it BECOMES the 
charged-mass-motion-changing vector Fema 


Figure 6. A test charge (charged mass) brought near a fixed charge 
(charged mass) experiences an acceleration. 
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Now note that what actually happens is that the. 
unrestrained test charge becomes a CHARGED MASS 
SYSTEM VECTOR (a "smeared charged mass-motion 
changing"). The "test charge" BECOMES a charged mass 
force vector; it does not have a separate geometer's vector 
"appear on iL" What actually happens is shown in Figure 


7 
е” 

= _‌ a 
Fon = BOXE 
De 


Figure 7. A charged-mass-system vector. 


That is, in the simplest (nonrelativistic) case, for an 
electron what happens is 


Реп = [ag moa] ар 


and this is a DEFINITION. That is, considered instantly, 
the electron exists as a charged-mass electrical force 
CONSISTING OF/COMPRISED OF a charge Пих qe 
canonically coupled to a mass, with that subsystem then 
canonically coupled to a spatial acceleration vector, ALL 
AS A SINGLE ENTITY, WITHOUT ANY "SEAMS" 


BETWEEN ITS "PARTS." The F, IS THE 
ELECTRON SYSTEM ITSELF; it is NOT a "spatial 
vector." Rigorously, it does not exist in the absence of the 
smeared electron mass, a priori 

Again, in assuming this force exists in the absence 
of the smeared mass of the moving particle, 
electromagnetics theory is in serious logical error. 

Referring back to Figure 6, we see that, if we repeat. 
the experiment many times and with the test charge in 
many locations, we have the situation shown in Figure 8. 
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Figure 8. Repeating the "test charge” experiment. 


Itis found that, rigorously, 


where F is a charged mass system vector. Erroneously, 


this has been stated one way or another ав 


у „(4142 
[F| «| a» 
т | 


where Ё is assumed to be a spatial system vector. Further, 
this confusion has been carried over into the definition of 


the E-field as 
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(14) 
ст 

In this definition, E -- which is a charged mass system 

vector -- has been confused as a charged spatial system 


vector, where F is regarded simply a spatial system 
vector! Actually, the definition of the E-field should be 


B. n 
cm = (15) 
m 
ст 
where E^, is a charged mass system vector. Failure to 


properly define the E-field has caused the conception of 
the E-field to be falsely perpetuated as existing in vacuum. 


The E-field is TREATED this way in present EM 
theory. Hence present theory falsely assumes that the 
observable E-field can exist in vacuum. 

What actually exists in space, E-field-wise, is a 
special kind of ordered virtual state pattern in a series of 
spinning "scalar" fields. This virtual state pattern or 
"shadow vector" field will be explained later. 

Note again that one cannot have a "force vector" 
existing in vacuum - a priori. 

However, assume for a moment that one could have 
a massless force vector, as presently assumed. Let this 
force vector appear at a point in the vacuum. Since the 
vacuum has zero observable mass, it would have zero 
inertial resistance to this hypothetical observable force 
hence the observable force would instantly produce an 
"infinite" acceleration of its point of application, vanishing 
with it into the distance. Therefore our fictitious force 
would disappear the instant it appeared! In any case, it 
could not be retained at a point in the vacuum for any 
finite length of time, however small. 

The direct implications are that (1) something other 
than an observable electrical force field exists in the 
vacuum, and (2) there must exist a more fundamental 
mechanism by which this "something else” generates or 
CREATES a change on/of an accelerating electrically 
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charged mass particle. (Note again that at the basic level, 
any particle of mass is ALWAYS quivering and 
accelerating, from quantal fluctuation considerations 
alone.) Causality has no arrow тісгохсорісаПу 22 
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(ADVANCED ELECTRICIAN'S VECTOR) 


Figure 9. Charged spatial (massless) vector. 
-- CHARGED SPATIAL (MASSLESS) VECTOR -- 


We recognize now that 
а. Bam (16) 


and that q, is simply the virtual-particle flux that 
constitutes charge -- and indeed constitutes vacuum 
itself! 

We DEFINE vacuum, based on Figure 5, as 
shown in Figure 10. 
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There is no "emptiness filled 
with charge.” Rather, there is 
massless charge, from which 
emptiness is constructed, and 
9 from which spacetime is con- 
structed, and from which UEM 
? ЖЕ and motion are constructed. 
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s M © 
9 
"E a oe 


Figure 10. Removing the bare particle (mass) from 
a charged particle leaves the charge. 
The vacuum is DEFINED AS the charge. 


That is, vacuum may be defined as pure massless charge 
flux. This flux IS identically "spacetime" as well. Vacuum is 
pure @-field (electrostatic scalar potential). Here again, in 
present theory it is assumed that 


Go =0 (17) 


which, by our new definition of vacuum, is quite false. 
We now note that, if we insist on assigning a spatial 
vector to the vacuum, we have the situation shown in Figure 11. 


Figure 11. Assigning a spatial vector to the 
charged vacuum 
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-- THE SHADOW VECTOR -- 


Note that this spatial vector represents = Л that is, 
Е = - 
А vg h (18) 


but = cannot be a force (mass system) vector, It can only exist as 
an ordered pattern in the virtual Пих between two separated points of 
the vacuum; that is, as an ordered pattern in the virtual state. 
Literally, =. exists only as a tiny bit of order existing in great. 


disorder. 
In other words, the present EM theory is incorrect in stating 
that 
Е =- 19 
m А (19) 
in vacuum in the absence of an observable spinning charged particle, 
since 
є E, (20) 
s * Еһ 
The actual existence off. may be visualized in terms of 


successive differentials of E, broken into differentials ®, so small 


that, observably, each little differential's mass component m has 
become virtual, so that 


(21) 


where subscript m stands for mass, subscript v for virtual, and 
observably 
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vm 5 Е Q2) 


but, in the absence of a spinning charged particle, 
> E T, 
En Я "а (23) 


since the е components remain individually separated. That is, in 
macro-time a SHADOW force vector exists, made of microscopically 
ordered BUT UNJOINED (unintegrated) "virtual state" vector 
differentials of what would be an observable mass system force 


vectorE, if integrated. 
m 


Thus, the "E-vector" € g that exists in vacuum is a "shadow" 
vector as shown in figure 12. 
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Figure 12. A "shadow vector" t. 


We say that such a previous mass system vector, broken into 
ordered but unjoined virtual vectors by the absenting of all mass, is a 
SHADOW VECTOR, and we label it with a subscript vm, to 
represent "virtual mass" system. To the macro observer, this is the 
kind of "vector" that exists in vacuuo. 

Note that, observably, the shadow vector merely represents a 
special ordering in Và. It МОТ an OBSERVABLE (mass system) 
vector, but it IS an ordered series of consecutive virtual vectors. 

With each virtual bit vector, a virtual time exists as well, and 
these "virtual time bits" are also ordered consecutively (in 
macrotime). 

I point out that any observable vector must be finite, and so it 
must have a finite magnitude (finite length). In the simplest case, this 
length AL is related to a At by 
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What I am saying is that ANY observable spatial vector is actually a 
spatiotemporal vector, and the MAGNITUDE of any vector is related 
to TIME (to the existence of that vector in time) at the most 
fundamental level. Suffice it to say that, if the fundamental quantum 
level (At) aspect of a vector is interfered with, then the 
MAGNITUDE of the vector is interfered with That is, if we сап 
make a time wave, we can change or affect ANY vector's magnitude, 
including the magnitude of mass system vectors and charged mass 
system vectors. Such a "time wave" can be made easily, and it has 
been. 
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TOWARD A NEW ELECTROMAGNETICS 


PART Ш: CLARIFYING THE VECTOR 


CONCEPT 


— A Scalar is a Zero Vector -- 


Now let us look at the idea of a scalar. 
A "scalar" may in a general sense be considered 
as the sum of the "absolute values" of the individual 
vector components of a system of vectors whose 
observable resultant is zero. That is, it represents the 
magnitude of the internal stress of a vector system, 
with the absence of a single observable directionality of 
the system. It also follows that every scalar is actually 
a stressed zero vector, and every zero vector is a scalar. 
Thus we have four major types of scalars related 
to the four types of vectors: 


@) 8, = lvl (25) 
(b) Q6) 
© (27) 
(d) 5, = lvl (28) 


where S stands for scalar, V for vector, and subscript s 
for spatial, m for mass, and c for charged. 

For example, comparing equations (25) and 
(26), it can easily be seen that twice as many "point- 
not at all the same thing as twice as many 
"gram-mass-motions." The two resulting vector 
systems are quite different. 


Next Page 


hapiviwe-chenirc org/bookslparciscalró 20i 2Dzerohtm24, 11.2003 21:29:56 


Help support the work 


TOWARD A NEW ELECTROMAGNETICS PART Ш 


TOWARD A NEW ELECTROMAGNETICS 


PART Ш: CLARIFYING THE VECTOR 


CONCEPT 


-- Virtual and Observable Aspects -- 


We must also examine some aspects of "virtual" 
id "observable." 

For example, we construct several spatial vector 
summations in Figure 13. The "resultants" of these. 
spatial vectors are all equal. However, the actual sums, 
even though equal, are quite different, because their 
internal "stresses" (substructure forms) are quite 
different. 


B uet 


A. B. с. 0, 


Help support the work 


SUPERPOSITION DOES NOT ELIMINATE THE VIRTUAL SUBSTRUCTURE. 


When the time aspects of the vector systems of 
Figure 13 are considered, one can easily understand the 
problem. That is, the resultant of each of these 
"systems" is zero, and so one can say that the vectorial 
"magnitude" of the system is zero since the magnitude 
of the resultant vector is zero. However, in each case 
the "action" represented by each vector element 
actually occurs in a finite tiny At. So: (1) The zero 
resultant must exist for a finite At, and (2) all the. 
actions indicated by the system component vectors 
actually occur in that At, The absolute value of the 
"activity per unit time per unit volume" of such а zero- 
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resultant system thus has physical meaning, and one 


may refer to this notion as the "stress" on s 
or the "electrostatic scalar potential" of the s 
Note that this differs from the present definition of 
electrostatic scalar potential, which becomes just a 
special case of the more fundamental potential defined 
here 2 

The derivatives of this spatiotemporal stress also. 
have physical meaning. The time derivative is 
indicative of the stress on the flow of macroscopic time 
ata fixed spatial point, and the spatial derivative is 
indicative of the stress on space. Here one is 
confronted with the fact that what we call "space" and 
"time" are continually being created, directly in the 


physical observing/detecting apparatus itself." That 
is, rigorously, "detected physical reality" exists totally 
in and of the mass-changes of the observer's mass or 
his detecting instruments. In the fundamental detection 
process itself, there is a flow of the rate of creation of 
spatial lengths and a flow of the rate of creation of time 
lengths. Indeed, to a linear observer the stress on the 
creation of the flow of time controls the flow of the 
creation of space, and the stress on the creation of the 
flow of space controls the flow of the creation of time. 
The change in the stress on 4-space (ordinary 
Minkowskian space-time) controls the "curvature of 
that spacetime" in the fifth dimension. The change in 
the stress on 5-space controls the "curvature of that 5- 
space spacetime" in 6-space, and so on. Development 
of these facets of the new concepts is beyond the scope 
of this paper.) 
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TOWARD A NEW ELECTROMAGNETICS 
PART Ш: CLARIFYING THE VECTOR Help support the work 
CONCEPT 


— SCALARS AND VECTORS HAVE SUBSTRUCTURES -- 


As can now be seen, the sum of each structure in figure 13 
is observably zero. Therefore we might define the sum as a "zero 
spatial vector." We note, however, that it actually exists for a time 
At and is thus a spatiotemporal entity, rigorously. 

If we define the internal stress action A in a region As3At of 


spacetime as 
= Se i Q9 
Ale) lig] : 


kel 


and the 4-space internal stress intensity or potential as 


3 
se lim Als t) зо) 
„o | 55°5® 
(28726) +0 J 
where Ísis any internal vector in the substructure, As? is the 


spatial volume (about a point) containing vector +s, and At is the 
inseparable time during which these component actions occurred, 
then we see that, stress-wise, all the "zero-vectors" in figure 13 are 
quite different in their internal stresses, 4-space potentials, and 
internal substructures. For the five "zero sum" vectors, 
OBSERVABLY we have 


whether or not 


ASA, = AstAt, (m#n; 1<m<5;1<n<5) (32) 


But considering the substructures, 
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On * On и<ш<5; 1155; men) (33) 


1 now point out that a scalar can be regarded as a stressed 
zero-sum vector, where the magnitude S of the scalar represents 
the internal stress intensity caused by the substructure of the zero- 
vector. 

Thus, generally, 


2 (34) 


That is, in general any observable scalar has, consists of, and is 
comprised of a VIRTUAL (unobservable) substructure that is very 
real indeed. One must also consider the scalar as existing for some 
finite time At, (at least for the time of one quantum change), and 
the intensity of the virtual actions occurring in the spatiotemporal 
substructure of the scalar during that time At is proportional to the 
magnitude of the scalar. 

Normally, the concept of a scalar -- as presently used - 
makes no allowance for the scalar to exist in time, or for a virtual 
vector substructure, or for any patterning inside the substructure. 
This is equivalent to assuming that 


A=0 (35) 


and that all 155 are evenly distributed. That is, from this new 


viewpoint, presently the mathematical theory assumes all scalars to 

have an equal density of virtual activity per spatiotemporal volume 

in its virtual substructure, and an isotropic virtual pattern 

distribution of an infinite number of equal virtual vectors in its 4- 
28 


space substructure: 
In the new approach, neither of these two assumptions need 
hold -- though in special cases they can hold. Thus present. 
orthodox theory is just a single special case of a more fundamental 
approach indicated here. 
Note that, by directly affecting and changing the virtual 
ubstructures of scalars and vectors, we can directly perform. 
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virtual. state engineering, and this allows us to directly "engineer" 
the so-called "laws of nature" of the normal observable laboratory 
state and thus ENGINEER AND CHANGE PHYSICAL 
REALITY ITSELF 

In the new approach, we can (observably) have 


24224 (36) 


or 


2+2=4 (37) 


by the following means: In the first case (equation 36), we assume 
that the virtual substructures are patterned, and interact nonlinearly 
in such a way as to produce an extra observable, Thus we have a 
delta added to the normal observable scalar results of the 
interaction, as follows: 


4o + Aso (38) 


where subscript "o 
that 


means observable and "v" means virtual. Note 


(39) 


indicates a delta due to virtual substructure interactions yielding an 
extra observable delta, This extra delta may be either scalar or 
vector in nature, depending on the circumstances and the particular 
interactions. 

Note also that any vector or scalar must now be considered 
to HAVE, CONTAIN, and CONSIST OF an infinite substructure, 
And note that, similar to the scalar case, from the new viewpoint 
the present theory assumes each scalar (point) of the vector to have 
a structure similar to that of equation (34), except that now the 
scalars are ordered, with a linearly decreasing internal stress 
density per unit scalar along the line of the vector. 
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In the new approach, vector interaction (superposition, for 
example) can now violate present theory, if the two virtual 
substructures interact nonlinearly to produce a nonzero, observable 
delta. Observably (macroscopically) , this delta, again, may be 
either "scalar" or "vector." 

This approach now becomes consistent with quantum mechanics 
at the foundation level. 
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TOWARD A NEW ELECTROMAGNETICS 
PART Ш: CLARIFYING THE VECTOR Help support the work 
CONCEPT 


— Substructures, Virtual Levels, and Hyperspaces -- 


In the new approach, our definitions and 
assumptions immediately drive us to a picture of an 
infinite set of nested levels of substructures in the 
virtual state. That is, anyone component (scalar or 
vector) in one level of virtual state has an infinite 
number of even finer virtual components, one level 
more subtle. 

AND THAT IS WHAT PARTICLE PHYSICS 
AND QUANTUM MECHANICS ALREADY 
REVEAL ABOUT THE STRUCTURE OF 
PHYSICAL REALITY. 

So these definitions and assumptions now 
provide the basis for a new vector mathematics that is 
in accord with, and fitted to, modern physical 
observations, 

We have a picture such that any observable 
scalar or vector contains a virtual substructure (virtual 
level 1). Any scalar or vector in virtual level 1 also 
contains a finer virtual substructure, in virtual level 2. 
And so on ad infinitum, 

Each succeedingly finer level of virtual state can 
be modeled as a hyperdimension (higher spatial 
dimension) as I pointed out in Appendix 1 to my book, 
The Excalibur Briefing 30 

Thus this approach immediately ties into 
hyperdimensional or hyperspatial theory -- such as 
Elizabeth Rauscher's 8-dimensional theory?! and 
C. Muses's hypernumber theory.32 

The new definitions and assumptions are far 
richer than what is allowed by tensors, though there are 
many similariti work, however, essentially 
can encompass most of these definitions and concepts, 
except the distinct types of vectors are not so clearly 
delineated in his theory (at least to my comprehension 
of it.) His theory does provide a nested, 
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hyperdimensional structure of time, however, and thus 
allows "scalar" waves in the hyperspatial structure of 
time -- in other words, observably "scalar" waves in the 
virtual state structure of spacetime, or pure Tesla 
waves, or simply "time" wave: 

These are the bare notes; from this approach, 
already new (proprietary) mechanisms and exact. 
specifications to make scalar waves -- in essentially 
whatever quantity and degree desired -- appear to have 
been successfully accomplished by my close 
colleagues. 

The new approach is real and it leads to a new 
physics. And I believe that the very beginnings of the 
new physics are already working on the laboratory 
bench. 

Nikola Tesla discovered the most essential 
features of the new electromagnetics over eighty years 
ago and was simply suppressed for his efforts. Now, 
although it has been eighty years in the reborning, 
Tesla electromagnetics is once again loose in the 
Western world. 

This time, let us hope that it fares better at the 
hands of orthodox science and large financial control 
groups than it did for Nikola Tesla. 
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-FOREWORD -- 


This paper is an adaptation of the oral/visual presentation given 
by the author at the 1983 Annual Conference of the U. S. 
Psychotronics Association on Saturday, July 23, 1983. 

The presentation was delivered directly from the vugraphs 
alone, and not from a formal, written text. 

The title of the presentation at the conference was "New 
Electromagnetics: Where the ‘Old Math’ Took the Wrong Turn." 

As originally conceived, the lecture was to be given in a single 
period of some 45 minutes and cover only the first part of this paper, 
the clarification of the vector concept in physical theory. The 
Symposium director so graciously scheduled two periods instead, 
allowing time to present additional material further clarifying vector 
and scalar waves, and to present a variety of unusual physical 
mechanisms that apply the concepts. 

After the conference, the author prepared this paper directly 
from the same slides, in the same order. However, no attempt was 
made to match the words in this paper to the words actually delivered 
in the formal presentation. The gist of the two, however, are the same 
— except that, in the conference lecture, the author covered (as an 
aside) some important additional material: (1) the nature of what 
actually occurs in an "electrical ground," and (2) the author's 
explanation of the theory of Tesla's magnifying transmitter. 

An audio tape and a videotape of the author's USPA 
presentation were made by the conference officials. Copies are 
available at nominal cost from Mr. Robert Beutlich, Secretary/ 
Treasurer, U. S. Psychotronics Association, 3459 Montrose Avenue, 
Chicago, Illinois 60618, U.S.A., 
phone (312) 478-7715. 
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SLIDE 2. 


OUTLINE 


+ MAIN BRIEFING 
> TRANSLATOR EFFECTS 
> POTENTIAL WEAPONS 
> INCIDENTS 
> CONCLUSION 


» HISTORICAL BACKGROUND 
» TESLA/MORAY 
» WWII AND AFTER 


» ELEMENTS OF THE EMERGING 
THEORY 
» LONGITUDINAL/ TRANSVERSE 
WAVES 
» VACUUM/MASS EFFECTS 
» FLAWS IN VECTOR THEORY 
» IMPLICATIONS 


This presentation is one part of a three part presentation, 
consisting of the main briefing on physical effects, the historical 
background, and the elements of the emerging new electromagnetics. 

In this present briefing I will not cover the historical 
background. Instead, first I will address the concepts of the new 
theory, and then I will give an abbreviated main briefing, including 
some weapon aspects. I will present one simple free energy motor and 
show how it works, and where it gets its energy. 

Much of this material I have known for some time, but have 
hesitated to release it because it enables one to develop -- in a fairly 
straightforward manner -- weapons and beams (ray) systems that can 
disable electronics, computers, communications, and people. Anyone 
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handy in electronics, who has a few thousand dollars and access to 
bench equipment and an electronics parts supply house, can develop 
these weapons in his or her basement workshop. But because certain 
very radical elements in this country already know some of this 
information and may plan to utilize such devices in criminal activities, 
Lam openly releasing the information as a warning, to be prepared. 

Of course there are many good things that can be developed 
with this technology, including machines to heal a remarkable variety 
of ailments and illnesses. I strongly urge everyone to use this 
information wisely and only to benefit other human beings. There 
exists a cosmic or karmic law for those who misuse it against their 
fellow persons; if one does that, one will assuredly suffer the 
consequences. 

Also, I strongly urge the development of Western defenses 
against the Soviet strategic and tactical weapons; already developed 
utilizing these principles. Unless the West wakes up to the extreme 
urgency of this task, in the near future we may be overwhelmed in 
short order by a much harsher, dictatorial system. If that should 
happen, it will plunge the human race into a new dark ages far more 
terrible than that dark period in history following the fall of Rome. 

These are the final times, and this is the beginning of the final 
technology. The ability to directly engineer physical reality itself has 
been laid in our laps. Pandora's box is already spilled open, and there 
is no longer any stopping the new technology. 

Let us prepare, then, for that which is to come. 

With these introductory remarks, let us now turn to the main 
presentation, 
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CHARACTERISTICS OF SELECTED CONCEPTS 


CONCEPT CHARACTERISTIC 


FLOW OF OBSERVABLE MASS 


* ENERGY [PARTICLES 

+ ANENERGY FLOW OF VIRTUAL PARTICLES 

* PRESENT VIRTUAL PARTICLE FLUX TIED. 
"CHARGE" то 


OBSERVABLE MASS PARTICLES 


TRUE CHARGE | VIRTUAL PARTICLE FLUX 
[WITHOUT MASS 
| MULTI-DIRECTIONAL FLOW 
[THROUGH A POINT 


* FLUX 
UNI-DIRECTIONAL MOVEMENT 
* FLOW ОЕА FLUX 
[GRADIENT] 
* CURRENT UNI-DIRECTIONAL GRADIENT 
ОЕА 


[USUALLY CONSTRAINED] FLUX 


On this slide I show some fundamental defining characteristics of 
energy, "charge" or charged mass as presently in the theory, flux, flow, 
and current, These fundamental concepts are often somewhat 
confused in the literature. 

Particularly note that the concept of energy, being tied to "the 
capacity to do work," is specifically tied to the concept of ma 
Eventually, energy must be expressed in terms of moving masses -- 
specifically, in accelerating or decelerating masses. 

I introduce the term "anenergy" here, specifically in relation to 
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the concept of a virtual particle. Anenergy is roughly equivalent to the 
present idea of "virtual energy," 
except it more precisely implies the flow or flux of virtual particles. 
We also redefine charge as virtual particle flux, in order to 
remove the present error in EM theory where "charge" always implies 
а charged mass. The electrostatic scalar potential, phi (Ø) , then 
merely becomes the intensity of the massless charge -- that is, the 
intensity of the virtual particle flux -- at a point. Let me point out, 
however, that in the new view this "point" is always in n-dimensional 
space, where n is equal to or greater than four. The present 3-space 
formulation of @ is thus a highly special case. 


Next 
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Ти Live OF TESLA 
(By NIKOLA TESLA) 
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How did the world's greatest inventor invent? How did he carry out an 
invention? What sort of mentality did this wonder man have? Was his early 
life as commonplace as most boys? What was the early training of this man. 
from space? Was he an earthman? Did he come from the planet Venus? Was 
һе born on a space ship? The answers to these and many other questions will 
be found in this story from the lips of the man himself. 


In this autobiography concerning his early youth, and so on, we obtain a 
good insight into the wonderful life this man led. It reads like a fairy tale, 
but strange as it may be, it is true. Tesla was no common mortal. He led a 
charmed life — given up by doctors at least three times as dead, he was a 
young man at sixty and at seventy; with a brain just as keen the day he died, 
Gf he did die, for many believe he did not). He always said he would live to 
the age of one hundred and fifty, so perhaps he is alive on Venus? That 
might be easy to believe now, for if man can build a rocket to the moon or Ve- 
nus, there is no reason to doubt that science on that planet could be a thou- 
sand years ahead of earth man’s. We know that space ships have landed on 
earth, all through the ages. Tesla said that he believed he came from the 
planet Venus, and during the landings of a space ship on my property, the 
‘members of that ship said that Tesla was a child from Venus. Tesla will tell 
sou in his own words, what he believed. Read the story with care; there is 
allot between the lines, as you will see. He had one great vice — his generos- 
ity. He could have been the richest man on earth. He made and spent mil. 
lions, He was an idealist of the highest order, and to such men, money itself 
means but little 
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QUOTE FROM NIKOLA TESLA: 


"THE HERTZ WAVE THEORY OF WIRELESS 
TRANSMISSION MAY BE 

KEPT UP FOR A WHILE, BUT I DO NOT HESITATE 
TO SAY THAT 

IN A SHORT TIME IT WILL BE RECOGNIZED AS 
ONE OF THE MOST 

REMARKABLE AND INEXPLICABLE ABERRATIONS 
OF THE SCIENTIFIC 

MIND WHICH HAS EVER BEEN RECORDED IN 
HISTORY." 


ikola Tesla 
"The True 


The Electrical Experimenter 


One of the things we will find is that Hertz or transverse 
electromagnetic waves are strictly mass waves in a charged mass 
particle medium. 

For example, transverse EM waves do not, and CAN not, exist 
in vacuum. Vacuum EM waves are longitudinal waves of 
compression and rarefaction. What is compressed and rarified is the 
virtual particle flux that comprises vacuum itself. Vacuum EM waves 
in this virtual flux are just like sound waves in air — in the flux of 
molecules and atoms that comprise the atmospheric gas. 

Nikola Tesla, of course, knew this and he frequently pointed out 
the falsity of the accepted transverse wave theory. Here is one Tesla 
quote, for example, taken from The Electrical Experimenter. (PAUSE) 

Almost every scientist -- even the "Tesla bugs" -- have thought 
Tesla wrong in his adamant opposition to the idea of Hertzian waves in 
the vacuum. 
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As we shall see, Tesla was right and all the present scientists 
and textbooks are wrong . 
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FORCE BETWEEN TWO LIKE CHARGES 


FIXED 
“STATIC” 
CHARGE 


А NEGATIVELY CHARGED 
Е TEST MASS 
Р N 2 [е.2., AN ELECTRON] 
2 BROUGHT INTO 


ок VICINITY OF q; 


EXPERIENCES 
NOTE THE 
SPINNING. 
DONE WITH A 
FOR THERE 
NATURE. 


In my presentation last year, I noted some 22 fundamental flaws 
in present electromagnetics theory. One of these flaws was in the 
actual vector theory itself, As we shall discover, one cannot simply 
plug geometrical vectors into physical systems without making 
fundamental errors. The vector concept itself must be adapted, for 
there are now four different kinds of vectors in physics, all confused as 
the same thing. We will come to that shortly. 

To begin, let us look at the fundamental kind of experiment, 
shown on this slide, from which the idea of electrical force and electric 
field was taken, 

We have a fixed static charged object q(1) in the laboratory, and 
we bring in a test charged mass q(2). The test charged mass may even 
be a single electron, as we illustrate here, We show in our example the 
fixed charge to be negative. When we release the test charge electron, 
it accelerates away from the fixed charged mass, as shown on the 
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diagram. Note that we have no force at all until we bring in the test 
charged mass. Indeed, we shall find that the force is actually 
COMPRISED OF the accelerating test electron. Specifically, it is not 
something mysterious which appears in vacuum and PUSHES on the 
electron, We shall find that FORCE IS AN EFFECT, NOT A 
CAUSE. It CONSISTS OF the "smeared mass" that is accelerating -- 
in this case, it consists of the smeared, accelerating electron, 

We summarize the experiment: in the absence of the charged 
test particle, no force exists in the vacuum, When we bring in the test 
charged mass, it accelerates away, and THE FORCE CONSISTS OF 
THAT ACCELERATING CHARGED MASS PARTICLE. The 
experiment does not at all address or deal with WHAT EXISTS IN 
THE VACUUM AROUND CHARGED MASS 0(1) IN THE 
ABSENCE OF TEST CHARGED MASS Q2). Any assumption of a 
force existing in the vacuum is sheer speculation and not based on this 
experiment. 
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REPETITIONS LEAD TO THE VECTOR "FIELD" CONCEPT 


REPEATING FIGURE 4 A NUMBER OF 
TIMES LEADS TO SETS OF FORCE 
ARROWS, WHICH WE THEN VISUALIZE 
IN TOTAL AS A FIELD, É, OF FORCE(S) 
ABOUT qı 


RIGOROUSLY, THIS "FORCE FIELD" 
WOULD REQUIRE THAT A SPINNING 
CHARGED PARTICLE OF MASS EXIST 
AT EACH AND EVERY POINT IN SPACE 
ABOUT qı 


ide, we show that, as we repeat the experiment by 
bringing in the test charged mass from differing directions, the same 
thing happens around the fixed charged mass q(1). Test charged mass q 
(2) -- our electron -- accelerates radially away from q(1). 

As we repeat the experiment and draw many of the little arrows 
radially outward, gradually the idea of a "vector field" emerges. That 
is, we form the idea that, at every point in space around fixed charge q 
(1). there exists one of our little vector arrows. Thus we assign a vector 
field to the space: to every point of it, there is assigned both a 
magnitude and a direction. 

However, note that this does not describe the situation as it 
exists, at any time, in the "present," That is, rigorously any one arrow 
only exists whenever a little test charged mass is present and 
lerating radially away. 

We may take the view that the arrow WILL exist WHEN a test. 


hup chenlre orpbookspartG hum (1 of 2)24.11.2008 21:31:34 


The Tom Bearden Website 


charged mass is brought to that point and released. In that case, the 
arrow WILL exist in the FUTURE, not the present. And we may refer 
to that as, it POTENTIALLY exists, when and if.. „ete. 

So already we see a fundamental logical problem in the idea of 
such a field. It WILL exist in the future, but only POTENTIALLY 
exists in the present. 

Of course I am not the first one to point out such difficulties; the 
fact that the field concept is erroneous is already well-known to 
foundations scientists, But it is such a USEFUL concept that it is 
retained. 

Now the E-field, or electric field, is defined as "the accelerating 
force on a charged mass per unit charged mass accelerated by it." If 
there is no charged mass present to be accelerated, then there can be no 
E-field present. 

So E-field cannot exist in vacuum, for vacuum presupposes the 
absence of all observable mass. 

So we can rigorously say that no E-field of force exists around 
the charged mass 4) IN THE PRESENT. At best, it can only 
POTENTIALLY exist IN THE FUTURE. 
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SLIDE 7. 


A SCALAR HAS A HIDDEN [VIRTUAL] VECTOR 
SUBSTRUCTURE 


VESSEL 


PRESSURE P AT A POINT 
IN A CONTINUOUS FLUID 
IN A CLOSED VESSEL 


THE ACTUAL MICROSCOPIC 
SITUATION AT POINT P 


Our next slide shows that a phy: 
hidden vector substructure. 

For example, we show on the left a closed vessel containing a 
pressurized gas. The pressure at a point in the gas is a scalar quantity, 
since it has a magnitude but not a direction, However, physically what 
we have in the gas is a flux of individual molecules continually 
through any small volume, which we may let approach a point in the 
limit. Thus we have a flux in all directions through the point at which 
we specify pressure. 

That is, the scalar "pressure" at a point may be said to contain a 
substructure of individual molecule flow vectors. 
All physical process scalars have such hidden substructures. In 


al scalar quantity has a 
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the equilibrium case, the summation of all the individual flux vectors 
yields a resultant vector zero. 

Thus we take the view that ANY PHYSICAL PROCESS 
SCALAR IS ALSO A ZERO VECTOR, AND ANY ZERO VECTOR 
IS A SCALAR AND CONTAINS A SUM-ZERO HIDDEN VECTOR 
SUBSTRUCTURE. 
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SCALAR AND VECTOR SUBSTRUCTURES 
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Now let us see if we can do some unusual thinking about the 
hidden vector substructure of a scalar or zero-vector. 

On the leftmost figure in this slide, we show a plate with 
balanced opposing forces. The vector summation of all the forces’ is 
zero, so the system has no resultant vector. The plate therefore does 
not move. However, the plate -- that is, the medium in which the 
forces act -- is stressed, much like the previous example of pressure in 
a gas. The difference is that now the stress is patterned in its 
substructure, and not random, Now suppose we rhythmically vary the 
forces, each the same, in a regular manner in time. Yet we maintain a 
continuous balance, so there is never a system resultant greater than 
zero. In this case, we maintain our vector zero, but we are producing 
regular stress waves in the plate medium... 

I think you now can see that I can vary the individual opposing 
vector pairs so that rhythmic waves flow from top to bottom, or from 
bottom to top. That, of course, will describe a vector gradient 
traveling through the medium, and that will be an ordinary "vector 
wave." Is there any way I can make waves through the medium, and 
not have such vector waves ever appear? 

Indeed there is, if I look further into the substructure. Take one 
point on one of the vectors shown acting on the plate in the left 
diagram. That point is a scalar, and it also has a substructure of even 
finer vectors, as shown in the lower middle figure. And any point in 
one of these second-order hidden vectors is a scalar and composed of a 
still finer hidden vector substructure, as shown in the lower right 
figure. This process repeats ad infinitum, and all is structures within 
structures. At least it can be modeled that way, for it already is treated 
that way in particle physics. 

Now go back to the second order vector substructure, Here I 
can establish whatever patterns I wish, and not affect the first order 
pattern shown in the figure on the left. I can even rhythmically vary 
things in the second order substructure, and leave a blissfully 
unchanged first order substructure, to the first order observer. 

So I can make as many waves; as I wish through the medium, as 
long as 1 stay second order or higher, and the external observer will 
never see any change at all unless he has a special detector of some 
sort to detect the lower substructure changes. 

As I showed in the Appendix to my book, The Excalibur. 
Briefing, these substructures are in reality the same thing as 
hyperspaces. And movements in them can proceed much faster than 
the speed of light. 

So I can have higher order signals and waves through the 
stressed medium without changing the overall first order stress in the 
medium. 

This is a sort of super-relati 
special case, 


ty; the present relativity is just a 
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CHAPTER 1 
MY EARLY LIFE: 


‘The progressive development of man is vitally dependent on invention. 
Tt is the most important product of his creative brain, Its ultimate purpose is 
the complete mastery of mind over the material world, the harnessing of the 
forces of nature to human needs. This is the difficult task of the inventor who 
is often misunderstood and unrewarded. But, he finds ample compensation 
їп the pleasing exercises of his powers and in the knowledge of being one of 
that exceptionally privileged class without whom the race would have long 
ago perished in the bitter struggle against pitiless elements, Speaking for 
myself, I have already had more than my full measure of this exquisito e 
joyment; so much, that for many years my life was little short of continuous. 
rapture. I am credited with being one of the hardest workers and perhaps 1 
аш, if thought is the equivalent of labor, for I have devoted to it almost all of 
my waking hours. But, if work is interpreted to be a definite performance in 
а specified time according to a rigid rule, then I may be the worst of idlers, 


Every effort under compulsion demands a sacrifice of life-energy. I 
never paid such a price. On the contrary, I have thrived on my thoughts. In 
attempting to give a connected and faithful account of my activities in this 
story of my life, I must dwell, however reluctantly, on the impressions of my 
youth and the circumstances and events, which have been instrumental in 
determining my career. Our first endeavors are purely instinctive prompting 
of an imagination vivid and undisciplined. As we grow older reason asserts 
itself and we become more and more systematic and designing. But, those 
early impulses, tho not immediately productive, are of the greatest moment 
and may shape our very destinies. Indeed, I feel now that had I understood 
and cultivated instead of suppressing them, I would have added substantial 
value to my bequest to the world. But not until I had attained manhood did I 
realize that I was an inventor. 


‘This was due to a number of causes. In the first place, I had a brother 
who was gifted to an extraordinary degree; one of those rare phenomena of 
‘mentality which biological investigation has failed to explain. His premature 
death left my earth parents disconsolate. (I will explain my remark about my 
earth parents” later.) We owned a horse, which had been presented to us by 
а dear friend. It was a magnificent animal of Arabian breed, possessed of 
almost human intelligence, and was eared for and petted by the whole family, 
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Superluminal communication systems are perfectly possible, but 
not with the present first order transmitters and receiver/detectors. 

Note also that higher order stresses -- stresses in the higher order 
substructures -- represent special stresses in time, and time has an 
internal stress-pattern substructure, The higher order stress waves are 
phase waves or phase fluctuations in that respect 

Also note that Charles Musés has already created the 
hypernumber mathematics of the structure of time, and it is largely in 
his mathematics that these concepts will have to be mathematically 
modeled. 
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SLIDE 9. 


SUPERPOSITION DOES NOT ELIMINATE 
THE VIRTUAL SUBSTRUCTURE 
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TWO OR MORE MACROSCOPICALLY "EQUAL" 
VECTORS OR SCALARS CAN DIFFER 
DRASTICALLY IN THEIR VIRTUAL 
SUBSTRUCTURE DISTRIBUTIONS. EVEN TWO 
"ZEROS" MAY BE DYNAMICALLY DIFFERENT 
DUE TO THEIR DIFFERING SUBSTRUCTURES. 


Next we show some simple substructures of a zero vector. All of 
these vector systems sum to zero vectorially. Note that if we 
superpose two of these structures, all substructure vectors are still 
present., and the vector summation is still zero. 

Also notice that, from the standpoint of substructuring, zeros can 
be and are drastically different. 

We can even make rhythmic waves in the substructure by 
superposing patterned zero vectors in a regular fashion. 
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PHYSICAL VECTORS 
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VECTOR: A "SMEARED 
PARTICLE" 


FOUR MAJOR PARTICLES IN 
PHYSICS: 

- POINT [MASSLESS, 
CHARGELESS] 

- MASS [CHARGELESS] 

- CHARGED MASS 

- CHARGED POINT [MASSLESS] 


LEADS TO FOUR MAJOR 
VECTORS: 

- GEOMETER'S 

- MECHANIC'S 

- ELECTRICIAN'S 

- ADVANCED ELECTRICIAN'S 


In quantum mechanics, as we approach the quantum level, we find 
that the notions of a particle (static concept) and a wave become 
inseparable. That is, any particle becomes a "smear" in length and 
time, and it becomes inseparable from its smear. At ће quantum 
level, there is no separate energy, length, mass, momentum, energy, or 
time -- all are welded together inextricably into a quantity called 
"action," having the units of angular momentum. 

So at the fundamental quantum level, a moving point becomes a 
smear, and a vector represents a physical, undifferentiated entity. 

To go quickly, we now define a vector as consisting of a 
smeared particle. That is, the particle is smeared in both time and 
length, and it is not differentiated from time or length. 


03213147 
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There are four kinds of particles in physics which can be 
smeared to form vectors. First, there is a point in space or spacetime. 
This point may be approximated as massless and chargeless. At least 
that is the way the geometers of old conceived it in the abstract, and so 
the idea of a "point" in space assumes it to be chargeless and 

massless. Second, there is a tiny particle of mass, often abstracted to 
be a "point-mass," but visualized as having no charge. This is the 
mechanic's particle. Third, there is a tiny charged mass, such as an 
electron, and this is the electrician’s particle. Again, it is often 
abstracted as a charged point-mass. Fourth, there is a charged point, 
having no mass, and this is the advanced electrician's particle, which 
he uses to form the idea of potentials and fields. 

Smearing these four particles at the fundamental quantum level 
produces four different kinds of physical vectors: the geometer's, the 
mechanic's, the electrician's and the advanced electrician's vectors. 
They are all different, 
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THE FOUR VECTORS OF PHYSICS 


MASSLESS SPATIAL MASS SYSTEM 
SYSTEM VECTOR VECTOR 
be] ==] 

(GEOMETER'8 VECTOR) (MECHANIC'S VECTOR) 
CHARGED MASS CHARGED SPATIAL 
SYSTEM VECTOR SYSTEM VECTOR 


ueri i = Е. H &] 
EDS E Pur nu 
(ADVANCED ELECTRICIAN'S 
(ELECTRICIAN'S VECTOR) VECTOR) 


On this 
vectors. 

Note that they may be visualized as smeared particles, but the 
particle is not separate from the smear in time and length, 

Each vector must be considered as a unitary entity - it is a 
special kind of quantum, if you will. 

Each is a special quantum of motion. 

And Dewey Larson has it right when he says, "All is motion." 


ide we show a graphic illustration of each of these 
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SLIDE 12. 


FORCE DEFINITION 


e A TRUE DEFINITION IS AN IDENTITY. 
Е = d/dt (mv) 


« FORCE CONSISTS OF 
THE TIME RATE OF CHANGE OF 
MOMENTUM 


« MOMENTUM IS A MASS SMEARED 
THROUGH 
A LENGTH IN A CERTAIN TIME 


« FORCE CONSISTS OF MASS- 
MOTION-CHANGE 


+ FORCE IS AN EFFECT, NOT A CAUSE ! 
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We now look a little closer at the concept of a force. 

I point out that a true definition is an identity. If a supposed 
definition of an entity is not an identity for that entity, then it is not a 
definition at all, but only a statement ABOUT the entity. 

It may come as somewhat of a shock to the normal engineer and 
scientist that the foundations concepts of physics -- such as force, 
s, energy, etc. - are ALL in serious difficulty and contain many 
unresolved logical conflicts. 

Force is in that kind of difficulty, and it has that kind of logical 
conflict. 

In fact, in its force equations, phys 
own present definition of force. 

As we show here, force is generally defined as the time rate of 
change of momentum. 

If that is true, then as an identity the definition states that a force 
CONSISTS OF the time rate of change of momentum. 

‘And of course, momentum is mass times velocity. Hence 
momentum is а mass smeared through a length and through a certain 
time, 


not even applied its 


Force then consists of the time rate of change of that smearing. 
That is, we smear the mass through time and length, faster or slower. 

But if foree CONSISTS OF that smearing change, it does not 
CAUSE it. 

Force is thus an effect or result, not a cause. 

This implies that there is a more fundamental mechanism that 
causes or generates force itself -- ANY force. If we can find that 
hidden mechanism, we may well find the long-sought unified field 
theory, since it will unify all forces on a common mechanism. 
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FORCE IS AN EFFECT NOT A CAUSE 
1. РЕМ (MACROSCOPIC! 
2. F= М] (MICROSCOPIC! 
а red (MACROSCOPIC) 
4, Fs 4 = [m] Mico! 
= [MT + Mî] 
5. =н) (NONRELATIVISTIC! 


6. FORCE CONSISTS OF А “SMEARED MASS" 
T. IT IS MASS-ACCELERATION, IT DOES NOT CAUSE IT. 
8. FORCE IS AN EFFECT, NOT А CAUSE! 
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On this slide, we show briefly how one might express this idea 
in mathematical symbology. 

Macroscopically, momentum consists of mass times velocity. 
Microscopically, the mass and the velocity are inextricable, and it is 
not proper to speak of a "mass in motion,” but only of "mas: 
We show this in equation 2. 

We take the macro definition of momentum, as shown in 
equation 3, and express it for the microscopic, unseparated case, as 
shown in equation 4. 

In the nonrelativistic case, we may consider m-dot to be zero, 
since the time rate of change of mass is almost zero. In that case, force 
may be defined for the microscopic case as a smeared accelerating. 
mass, as shown in equation 

Force thus consists of the welded mass and acceleration, with no 
seam in the middle. 

It IS mass-acceleration; it does not CAUSE it. Therefore force 
is an effect, not a cause. 
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SLIDE. 14 


FORCE AND E-FIELD DO NOT EXIST IN VACUUM 


—— BÓ 
1. Fy = [Me Î 
2. WITHOUT M, THERE IS NO Mp, NOR 5 
3. HENCE FORCE DOES нот EXIST IN VACUUM, 
4. P ue 
5. WITHOUT M, THERE IS NO Рот, NOR Sem: 
6. HENCE E-FIELD DOES NOT EXIST IN VACUUM. 
7. SIMILARLY, B AND G DO NOT EXIST IN VACUUM. 
8. NO FORCE FIELD EXISTS IN VACUUM. 


Pat (CHARTER ONE и 


having on one occasion saved my father's life under remarkable circum. 
stances. 


My father had been called one winter night to perform an urgent duty 
and while crossing the mountains, infested by wolves, the horse became 
frightened and ran away, throwing him: violently to the ground. It arrived 
home bleeding and exhausted, but after the alarm was sounded, immediately 
dashed off again, returning to the spot, and before the searching party were 
far on the way they were net by my father, who had recovered consciousness 
and remounted, not realizing that he had been lying in the snow for several 
hours. This horse was responsible for my brother's injuries from which he died. 
Т witnessed the tragic scene and although so many years have elapsed since, 
my visual impression of it has lost none of its force. The recollection of his at- 
tainments’ made every effort of mine seem dull in comparison. Anything I did 
that was creditable merely caused my parents to feel their loss more keenly. 
So, I grew up with little confidence in myself. 


As 1 have referred, these were, perhaps, my strangest and inexplicable 
experiences, They usually occurred when I found myself in a dangerous or 
distressing situation or when I was greatly exhilarated. In some instances, I 
have seen all the air around me filled with tongues of living flame. Their in- 
tensity, instead of diminishing, increased with time and seemingly attained a 
maximum when I was about twenty-five years old. 


While in Paris in 1888, a prominent French manufacturer sent me an 
invitation to a shooting expedition, which I accepted. I had been long confined 
to the factory and the fresh air had a wonderfully invigorating effect on me. 
On my return to the city that night, I felt a positive sensation that my brain. 
had caught fire. I saw a light as though a small sun was located in it and I 
passed the whole night applying cold compressions to my tortured head. Fi- 
nally, the flashes diminished in frequeney and force but it took more than 
three weeks before they wholly subsided. When a second invitation was ex- 
tended to me, my answer was an emphatic NO: 


‘These luminous phenomena still manifest themselves from time to time, 
as when a new idea opening up possibilities strikes me, but they are no 
longer exciting, being of relatively small intensity. When I close my eyes 1 
invariably observe first, a background of very dark and uniform blue, not 
unlike the sky on a clear but starless night. In a few seconds, this field be- 
comes animated with innumerable scintillating lakes of green, arranged in 
several layers and advancing towards me. Then there appears, to the right, a 
beautiful pattern of two systems of parallel and closely spaced lines, at right 
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But if force CONSISTS OF mass welded to acceleration, it 
cannot exist in the absence of mass. 

Hence force does not exist in 
vacuum, 

Further, the E-field (Electric field) of a charged particle is 
defined as the force on a charged mass, divided by the mass. 
That is, the E-field is thought to represent the force per unit 
ss. And then it is assumed to exist in vacuum. 
ss or charged mass, observably, 
Without mass, neither force nor charged mass exi 

Therefore the E-field does not exist in the vacuum. 

Magnetic field (B) and gravitational field (G) are similarly 
defined, and they have the same logical difficulties. 

Therefore neither magnetic field nor gravitational field 
exist in vacuum. 

A priori, NO force field exists in vacuum. 

The greatest error in physics has been the assignment of a 
force as a cause, and thus assigning it to the vacuum. The force is 
an effect, and it never exists in vacuum, a priori. 
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SLIDE 15, 


COROLLARIES 


. MORE PRIMARY MECHANISM 
CAUSES/GENERATES 
FORCE -- ANY FORCE 


« FORCE DOES NOT EXIST IN VACUUM, 
SINCE 
VACUUM IS THE ABSENCE OF MASS 


« FORCE FIELDS DO NOT EXIST IN 
VACUUM 
+ E-FIELD 
* B-FIELD 


+ TRANSVERSE [HERTZIAN] WAVES 
DO NOT EXIST IN VACUUM 
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Without belaboring the issue, I now point out and 
summarize some of these conclusions. 
First, a more primary mechanism causes or generates force 
-- ANY force. 
Second, force implies the presence of mass a priori. Force 
does not exist in vacuum, since vacuum is the absence of 


mas 


Third, no force fields of any kind exist in vacuum, 
including É-field, B-field, and gravitational 
field. = 
Fourth, since Hertzian waves are defined in terms of É and 
H force fields, and these fields do not exist in vacuum, then 
Hertzian waves do not exist in vacuum. 

Tesla pointed out long ago that vacuum EM waves are 
longitudinal waves, not Hertz waves. Vacuum EM waves are 
similar to sound waves in a gas. 

The Hertz wave exists as a matter wave in the electron gas 
in a transmitting antenna, and in the electron gas in a receiving 
antenna, but does not exist in the vacuum in between the two 
antennas. Between them, EM waves are longitudinal waves. 
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ENERGY IS DERIVED, NOT FUNDAMENTAL 


e ENERGY IS CONGRUENT TO WORK 
dW=F +S 
BUT FORCE IS AN EFFECT, НОТ A CAUSE 
THUS WORK 18 AN EFFECT, NOT A CAUSE 
ENERGY=WORK CAPACITY 
A MORE FUNDAMENTAL MECHANISM GENERATES "ENERGY" 


= 2А 
AE ^T 


ENERGY I$ AN EFFECT, NOT A CAUSE 


Energy is usually taken as "the capacity to do work" at. 
some future time. In other words, when we refer to the energy of 
something, we refer to HOW MUCH WORK IT CAN DO IN 
THE FUTURE, IF AND WHEN WE ARRANGE FOR IT TO 
DOIT. Rigorously, a body has no "work" at a particular instant 
in time, so we use "energy" to refer to potential work that can, or 
will, be done in the future. Thus energy is always congruent to 
work in the future. 

And for that reason, the units of energy are the units of 
work; the only difference is in the time the work is done, relative 
to the "now" or "present" we are speaking of. 

Energy is the potential for work to be done in the future. 

But what is work? 

Well, work is defined in terms of the movement of a force 
through a distance. And it is understood that only the projection 
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of the force along the line of movement is "working." Thus work 
is defined differentially as shown on the slide. The differential of 
work is equal to the dot product of the moving force times the 
differential of displacement. 

But as we have seen, force is an effect, not a cause. 

That is, when we calculate the work done, it's always in the 
past, never in the present or future. It's always been DONE, and 
has been expended. 

Being in the past, it's gone forever, so it certainly isn't the 
CAUSE of anything which happens in the future. 

Thus work is an effect, not a cause. 

That's interesting, because then it certainly does not 
directly generate "energy," since energy is something in the 
present which speaks of future work to be done. 

Rigorously, the fundamental quantum -- which is what 
exists in the present, in unseparated and unquantized form -- 
consists of action. NOT energy, NOT time, NOT length, NOT 
momentum exclusively, but all of these INclusively. 

‘And a change in energy occurs when a quantum is 
separated at a certain rate in time. Thus delta energy equals the 
time rate of change of action, or delta action divided by the delta 
time used in separating the quantum and fissioning it into parts 
(collapsing the wave function). 

Thus energy itself is an effect or result of a more 
fundamental mechanism, and it is not a cause. 

In quantum mechanics all this has been neatly "buried" 
in the mysterious "collapse of the wave function,” which is 
supposedly what "causes" everything to happen. And then we 
swear that what results after the collapse is a totally statistical 
selection from the possible states of the system we 
are examining. We thus say that the microworld is 
totally statistical at base. Of course we also build a wave 
equation or wave function which propagates forward in time with 
rigorous causality, and that wave or function absolutely controls. 
the basket of "possible states" allowed . 

All that says is that the "wave function times time" is what 
exists in the present, when observation has not been made by 
"stopping time." And then we "stop time" in a rather blunt. 
manner, somewhat like firing a billiard ball blindly into a group 
of billiard balls on a table, and we live with what gets hit and 
pops out. 

If we examine this "time" that is flowing, look into its 
substructure, and arrange that substructure as we will, we can 
control which "billiard ball" is hit and which pocket it goes into. 
By working on the vector substructures of time, we can thus 
deliberately control the microworld and make it causal, not 
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statistical. Quantum mechanics is in error in stopping where it 
has; it is presently only a first order approximation of the real 
quantum mechanics that awaits. 
Einstein was correct after all; God does NOT play dice 
with the universe when one considers all levels. 
One finds oneself in a statistical situation at one level only 
when the constituent sublevels of it are uncontrolled. 


Next Chapter 


hapiewecheniere org/bookparslt htm (3 of 3)24,11.2003 21:32:05 


The Tom Bearden Website 


The Tom Bearden 
Website 


SLIDE 17. 


EXISTENCE IN, AND PASSAGE THROUGH, TIME 


IN RELATIVITY, TRANSLATION OF A BODY AND 
PASSAGE THROUGH 
TIME ARE RELATED 

AL=CAT 


"MASS" IS SPATIAL 
- DOES NOT EXIST IN TIME 
- "MASS-TIME" EXISTS IN TIME 


VIRTUAL FLUX TO AND FROM A BARE 
PARTICLE DETERMINES ITS 
"PASSAGE THRU TIME" 


SPHERICAL SPIN OF A MASS PARTICLE [12] 
COUPLES IT TO THE 

SPACETIME VACUUM [L?T] VIRTUAL PARTICLE 
FLUX 


PASSAGE THROUGH ORDINARY TIME IS 
CONTROLLED BY 
CREATION AND ANNIHILATION OF QUANTA 
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On this slide, we simply point out that translation of a 
body through space and its passage through time are related, 
according to relativity. 

Now "mass" is spatial. 

It does not exist in time. 

Only things which contain the unit of time can "exist in 
time." 

Otherwise, the thing only exists as such when the passage 
of time has been momentarily stopped -- usually by photon 
emission and the consequent carrying off of the time unit by the. 
photon. 

Since every mass that has temperature -- and every mass 
does -- is continually absorbing and emitting photons, then the 
mass is continually grabbing a time tail (absorption) and losing it 
(emission) shortly thereafter. 

Masstime is what exists in time, not mass. 

And every mass particle is continually turning from mass 
to masstime to mass, etc. 

Indeed, it is the summation of the absorption and emission 
of virtual subquanta by а mass particle — i.e., its "charge" -- that 
determines its rate of flow through "time," 

And the spherical spin of a mass particle couples the 
particle of mass to the spacetime vacuum; that is, to the virtual 
particle flux. 

Passage through ordinary time is controlled by creation. 
and annihilation of quanta, and these processes are controlled by 
substructure (subquantal) actions and interactions. 
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SOME IMPLICATIONS 


« MODIFIES CONSERVATION OF 
CHARGE 


« MODIFIES CONSERVATION OF 
ENERGY 
* MASS 
* ENERGY 
* ANENERGY (MASSLESS CHARGE) 


« MODIFIES NEWTON'S LAW 
* FOR EVERY ACTION, THERE IS AN 
OPPOSITE AND EQUAL REACTION 

* REACTION NEED NOT BE LOCAL 


* REACTION NEED NOT BE 
ANTIPARALLEL 


» UNIFIED FIELD THEORY 
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Without belaboring the issue, I now simply point out some 
implications of the new approach. 

First, we modify two laws -- the conservation of charge and 
the conservation of energy -- by combining them into one law, a 
new conservation law in which anenergy is conserved. 

Neither charge per se nor energy per se need be conserved; 
but the overall anenergy (massless charge) equivalency is what is 
conserved. This allows us to derive mechanisms for free energy 
from the vacuum, for example. These mechanisms readily 
violate the present conservation of energy law, but do not violate 
the overall conservation of anenergy law. 

Itis the total anenergy equivalency of mass, energy, and 
massless charge that is now to be conserved in general, The old 
laws are now just special cases. 

Also, Newton's third law -- for every action there is an 
equal and opposite reaction -- is modified. It still applies, but in 
changed form. 

The reaction still occurs, but it need not be local, and it. 
need not be antiparallel to the original action. 

Thus it is now possible to design and build a "locally 
reactionless" inertial space drive for a vehicle. 

The final implication is that the common mechanism 
producing force -- any force -- provides a unified field theory. 
Specifically, it provides one which easily lends itself to direct 
engineering. It is not esoteric nor mysterious. It is practical and 
physical, and it can be done with some modifications to our 
present electrical circuits and device 
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angles to one another, in all sorts of colors with yellow, green, and gold pre- 
dominating. Immediately thereafter, the lines grow brighter and the whole is 
thickly sprinkled with dots of twinkling light. This picture moves slowly 
across the field of vision and in about ten seconds vanishes on the left, lea 
ing behind a ground of rather unpleasant and inert gray which quickly gives 
way to a billowy sea of clouds, seemingly trying to mould themselves into li 
ing shapes It is curious that I cannot project a form into this gray until the 
second phase is reached. Every time, before falling asleep, images of persons 
or objects flit before my view. When I see them, I know I am about to lose 
consciousness. If they are absent and refuse to come, it means a sleepless 
night. To what an extent imagination played a part in my early life, I may 
illustrate by another odd experience. 


Like most children, I was fond of jumping and developed an intense de- 
sire to support myself in the air. Occasionally a strong wind richly charged. 
with oxygen blew from the mountains, rendering my body as light as cork 
and then I would leap and float in space for a long time. It was a delightful 
sensation and my disappointment was keen when later I undeceived myself 
During that period I contracted many strange likes, dislikes and habits, some 
of which can trace to external impressions while others are unaccountable, I 
had a violent aversion against the earrings of women but other ornaments, as 
bracelets, pleased me more or less according to design. The sight of a pearl 
would almost give me a fit, but I was fascinated with the glitter of erystals or 
objects with sharp edges and plane surfaces. I would not touch the hair of 
other people except perhaps at the point of a revolver, I would get a fever by. 
looking at a peach and if a piece of camphor was anywhere in the house it. 
caused me the keenest discomfort, Even now I am not insensible to some of 
these upsetting impulses. When I drop little squares of paper in a dish filled 
with liquid, I always sense a peculiar and awful taste in my mouth. I counted 
the stops in my walks and calculated the cubical contents of soup plates, cof- 
fee cups and pieces of food, otherwise my meal was unenjoyable. All repeated. 
acts or operations I performed had to be divisible by three and if I missed I 
felt impelled to do it all over again, even if it took hours.” Up to the age of 
eight years, my character was weak and vacillating. I had neither courage or 
strength to form a firm resolve. My feelings came in waves and surges and 
vibrated unceasingly between extremes. My wishes were of consuming force 
and like the heads of the hydra, they multiplied. I was oppressed by 
thoughts of pain in life and death and religious fear. 1 was swayed by 
superstitious belief and lived in constant dread of the spirit of evil, of ghosts 
and ogres and other unholy monsters of the dark. Then all at once, there 
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CONSERVATION OF ANENERGY (AE): 
(AN EXPANDED ENERGY CONSERVATION LAW) 


1. CONSERVATION OF CHARGE: 
- "CHARGE" = MASS [Mg] + CHARGE (АЕС) 
~ ESTE 

2. CONSERVATION OF ENERGY: 


- DYNAMIC ENERGY (Е) 
= ENERGY EQUIVALENCE OF MASS (Mg! 


- [E+ IMgl = Kg 
. ADDING (1) AND (21: 
[tg] + ІАЕ: + IEI + МЕ] = Ky + K2 = K3 
4. LETTING IMl= IM + |Mẹl , 
IM| + |E|+|AEg| = Kg 
5. LETTING |M|=AE,, [El = IAEg], ІАЕ 1 = AES , 
AE + AE? + AEg = 
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We briefly show a simplified derivation of the new 
conservation of anenergy law. 

We express the conservation of charge law by correcting 
the term "charge" to show its true meaning: charged mass. We 
use the absolute value symbol to mean the "anenergy 
equivalency.” 

As shown on the slide, we account separately :for the mass 
(m-sub-c) of the conserved charges and the virtual particle charge 
flux (the anenergy — AE-sub-c) of the charges conserved. That 
law now says that the absolute values of the masses and the 
massless charge fluxes have a total constant summation. 

For a dynamic mass, we do a similar thing, in this 
simplified case ignoring potential energy of position, and taking 
the energy equivalence of the dynamic energy (M-sub-E) and the 
rest mass energy of the particles, M-sub-E, The conservation of 
energy now states that these two terms have a constant absolute 
value summation. 

We add equations 1 and 2, getting equation 3. We 
consolidate like terms to get equation 4. 

Expressing all terms in their anenergy equivalencies 
(absolute values), we get equation 5, which is the overall 
conservation of anenergy equivalency. 

Note that we now can change mass into energy or 
anenergy (massless charge), energy into mass or anenergy, and 
anenergy into mass or energy. 

Thus we can turn everything into pure vacuum ether (pure 
massless charge, pure anenergy, pure electrostatic scalar 
potential, pure stress on spacetime) or we can turn part of the 
vacuum into energy or particles of mass. 

‘Vacuum now becomes a very real thing indeed. 

It is pure anenergy. 

Pure massless charge, pure electrostatic scalar potential, 
pure "broken bits" (subquantal bits) of (quantized) energy. 

The vacuum is identically the virtual state. 

It is not an emptiness filled with virtual things; rather, it IS 
the sum total of those virtual things, for they are totally 
unseparated until some sort of "conceptual observation" 
is invoked. 

Physics should have adopted Einstein's suggestion that the 
vacuum, complete with its EM and gravitational fields, be called 
the ether. 
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FREE ENERGY IS ALLOWED 


+ ANY ONE-WAY GATING PROCESS 
FROM ANENERGY 
TO ENERGY YIELDS "FREE ENERGY" 
SINCE 
THE ANENERGY IS 
AUTOMATICALLY REPLENISHED 
BY THE UNIVERSE. 
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MASSLESS ENERGY MASS 


CHARGE 
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Now we can put the search for free energy devices on а 
rigorous scientific basis. 

As shown here, mass and energy are translatable one into 
the other. So are massless charge and energy. 

And the universe is filled with fantastic amounts of 
anenergy; ultimately, that is what the universal vacuum IS. 

Any one-way gating process from anenergy to energy 
yields "free energy" since the anenergy is automatically 
replenished by the universe, 

А sort of Maxwell's demon, after all, is what we need, 
Only we need one which works with the virtual state, not 
observable molecules. 

Fortunately nature has provided several Maxwell's demons 
of this sort, if we but recognize them and learn to use them. 
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SCALAR POTENTIAL CAN FORCE 
THE RELATIVISTIC CASE 


. FOR SCALAR POTENTIAL 
ENERGY 
OF APPRECIABLE SIZE 
RELATIVE TO 
A PARTICLE'S REST 
ENERGY. 
› NEWTONIAN 
MECHANICS AND 
> THE SCHRODINGER 
EQUATION 


» MAY BE INADEQUATE 
» EVEN IF V/C IS SMALL 


Bloch & Crater, "Lorentz-invariant 
potentials and the non-relativistic 
limit,” American Journal of Physics, 
Vol. 49, No. 1, Jan. 1981, pp. 67- 
75 
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First, let us now digress to point out that one 
does not have to have relativistic velocity to obtain 
relativistic effects. 

One can use the common electrostatic scalar 
potential to drive the situation relativistic. On this slide 
we show just one of several references in the standard 
literature that address this fact. 

Let's understand what we are saying. 

Anything you get from а relativistic situation, 
you can get directly by cleverly applying electrostatic 
ar potential. 

You can get a change in the passage through 
time, you can get energy changes, mass changes, 
inertial resistance changes, etc. 

You can bend, warp, and twist spacetime like a 
pretzel. 

If you "wave" the scalar potential by simply 
varying it , you can create pure time waves. You can 
also produce pure inertial field waves, pure 
gravitational waves, etc. 

The ability to engineer the curving of spacetime 
allows the direct ability to engineer physical reality 
itself. 


sca 
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SCALAR STRESS WAVE 
[O-WAVE] [TESLA WAVE] 


VELOCITY 


Уф, 15 
— LONGITUDINAL 
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On this slide we now show a simple way to 
make a scalar, zero-vector wave -- the kind of wave 
originally discovered by Nikola Tesla. 

It's simple. We just believe that a sum-zero 
vector substructure makes a scalar quantity, and we 
MAKE some scalars that way. 

We also understand that a zero-gradient of a 
scalar is a zero vector, so that the scalar itself may be 
taken to be a zero vector. 

The simplest explanation of this wave is as 
follows: 

First, in physics we have two competing, 
mutually exclusive theories as to the nature of 
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electromagnetic energy: the wave theory and the 
particle theory. Physicists argued for decades over 
these theories, for some experiments support one and 
some support the other. They never solved the 
problem; they just agreed to quit arguing. They 
formulated the "duality" principle to allow the saving 
of face to both sides. 

Briefly, the duality principle implies that, 
whatever the nature of electromagnetic energy is before 
an interaction, in the interaction you can get it to act as 
a wave or as a particle. In other words, AS IT 
EXISTS, BEFORE THE INTERACTION, it is 
implicitly both particle and wave, joined together in 
some fashion, without being explicitly either one. 

With the fourth law of logic, this becomes 
perfectly clear. With three-law Aristotlean logic, the 
problem is unresolvable. 

Let us use this idea of "explicit duality without 
implicit duality" to analyze the wave shown on the 
slide. 

First, from a wave aspect, the E-fields and the B- 
fields of the two waves do superpose and vectorially 
add. Since the waves are 180 degrees out of phase, the 
exterior resultant wave has a zero electric field and a 
zero magnetic field. Therefore it is a "zero-vector" 
wave, or "scalar" wave. It's a wave of pure stress in 
spacetime. 

However, this scalar wave has a precisely 
determined substructure, consisting_of two ordinary 
sine waves, each of which comprises an ordinary E-H 
vector EM wave. 

Now we apply the photon consideration 
(remember, before we interact with the wave, it must 
implicitly possess BOTH wave and particle natures 
combined, and we have so far only examined the 
implication of the wave nature. 

The theory of photons’ states that they are 
monocular critters. Photons pass right through other 
photons without interaction, in a linear situation, 
Therefore they can coexist without interaction, which is 
what we show here. 

One photon, by the way, is one wavelength . 

The photon theory requires that both substructure 
waves continue to exist as independent photons. 
Therefore we are assured that our substructure is intact. 

However, notice that the totality of the two 
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waves stresses spacetime, In other words, we have 
twice the stress on spacetime now as we would have 
from either wave separately. 

This wave is therefore just a pure stress wave in 
spacetime itself. 

This thing oscillates time, oscillates the relativity 
of the situation, and can affect energy, time flow rate, 
inertia, gravity, etc. aspects of an absorbing system. 

Note that we have a rhythmic oscillation in phi 
(Ø), and we have a longitudinal stress wave, very 
milar to a sound wave, The MEDIUM for this wave. 
is the virtual particle flux that identically comprises 
vacuum spacetime itsel 
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SCALAR Ó-WAVE PRODUCTION 


VIRTUAL GROUND 


+5 
+E 

2-5 SPINNING 
-Е CHARGED PARTICLE 
= WILL NOT PRECESS 
410|--z-----— 


COMPRESSIVE 
STRESS 


STRESS LEVEL 
ON SPACETIME 


On this slide we show how to regard the 
magnitude of the stress, by using one wave envelope as 
"virtual ground." In the top diagram, the original E- 
field stress of each wave has a magnitude of 5, and the 
composite stress wave now has a magnitude of 10, in 
whatever units we choose to express them. 

We show in the bottom diagram that during one 
half cycle we have compressive stress in the virtual 
particle vacuum flux, and during the second half cycle 
ме have tensile stress. 

This shows the wave is like a sound wave in the 
gaseous molecules of the air. 

However, this wave has one difference. It also 
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‘ogres and other unholy monsters of the dark. ‘Then all at once, there came а 
tremendous change, which altered the course of my whole existence, 


Of all things, I liked books best. My father had a large library and 
whenever I could manage I tried to satisfy my passion for reading. He did 
not permit it and would fly in a rage when he caught me in the act. He hid 
the candles when he found that I was reading in secret. He did not want me 
to spoil my eyes. But, I obtained tallow, made the wicking and cast the sticks 
into tin forms, and every night I would bush the keyhole and the cracks and 


read, often till dawn, when all others slept and my mother started on her ar- 
 duous daily task. 


On one occasion I eame across а novel entitled “Aoafi,” (the son of Aba), 
a Serbian translation of a well known Hungarian writer, Josika.® This work, 
somehow awakened my dormant powers of will and I began to practice self- 
control. At first, my resolutions faded like snow in April, but in a little while 
I conquered my weakness and felt a pleasure I never knew before — that of 
doing as I willed. 


In the course of time, this vigorous mental exereise became second to 
nature. At the outset, my wishes had to be subdued but gradually desire and 
will grow to be identical. After years of such discipline, I gained so complete 
a mastery over myself that I toyed with passions, which have meant destruc- 
tion to some of the strongest men. At a certain age, I contracted a mania for 
gambling, which greatly worried my parents. То sit down to a game of cards 
was for me the quintessence of pleasure. My father led an exemplary life and. 
could not excuse the senseless waste of time and money in which I indulged. 
Thad a strong resolve, but my philosophy was bad. I would say to him, Ч ean 
stop whenever I please, but is it worth while to give up that which I would 
purchase with the joys of Paradise?” On frequent occasions, he gave vent to 
his anger and contempt, but my mother was different. She understood the 
character of men and knew that one's salvation could only be brought about 
through his own efforts. One afternoon, I remember, when I had lost all my 
money and was craving for a game, she came to me with a roll of bills and 
said, "Go and enjoy yourself. ‘The sooner you lose all we possess, the better it 
will be.” I know that you will got over it.’ She was right. I conquered my 
passion then and there and only regretted that it had not been a hundred 
times as strong. I not only vanquished any craving, but tore it from my heart. 
во ав not to leave even a trace of desire. 


Ever since that time I have been as indifferent to any form of gambling 
as to picking teeth. During another period, I smoked excessively, threatening 
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oscillates time, and thus has at least one additional 
degree of freedom, compared to ordinary EM waves. 
In fact, this wave can be made n-dimensional 
and hyperspatial. 
As a first order approximation, we can treat 
such a wave in 
а spatial fashion, if the wave is not too great in 
magnitude and the relativistic oscillation of time and 
inertia is not too large. 
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A SIMPLIFIED CHARGED PARTICLE 


VIRTUAL 
PARTICLE 
, FLUX 


CHARGED PARTICLE 
- — ATTACHED TO FLUX 
BY ITS SPIN 


(THINK OF THE FLUX IN AND OUT, EXCEPT GRADIENTS 
ARE SPIRAL-LIKE, DUE TO PARTICLE'S SPIN) 


We now digress slightly to pick up some more 
concepts. 

On this slide, we show a simplified physical 
model of a charged particle. According to present 
particle physics, we 
model it as an observable, spinning bare mass in the 
middle, connected to a spray of virtual particles on and 
off the mass in all directions. 

It is the spin of the mass that "attaches" the 
spray of virtual particles to and from itself. 

Note that, because of the spin, the gradient lines 
of flux will actually be spiral or vortex in nature. 

Also note that, when EM theory was founded, no 
one knew that an electron was spinning. Electron spin 
was therefore omitted from the foundations of present 
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electromagnetic theory, and compensated for later by 
strictly ad hoc measures. 
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A CHARGED PARTICLE IS A 
SPECIAL KIND OF "SPRAY NOZZLE" 


` 
pes 
SPRAY ON ^^ 
y AMO ОРЕ = 


Ге POINT IN 4-SPACE 
SPINNING JUD 


(| CHARGED Я 15 INTENSITY OF 
ас ARTICLE 2^ FLUX OR SPRAY 


(SPRAY IS THROUGH 4 DIMENSIONS, NOT JUST 3) 


Here we show a very important concept, and a. 
very important fact of nature. 

A charged particle may be idealized as a special 
kind of spray nozzle. 

The 3-dimensional particle of mass is spraying 
out virtual particle fluid, and sucking in virtual particle 
fluid, in four or more dimensions. 

We never have to furnish or replenish the spray. 
Nature provides that. And it's inexhaustible. It comes 
from the entire virtual particle flux vacuum of the 
universe. It's already connected firmly to matter, by its 
connection to the spinning charged particle of mass. 

I repeat and strongly stress: This tremendous, 
continuous spray of virtual particles is absolutely free, 
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and absolutely furnished by the universe. 

We don't have to create the basic pumps for the 
fluid. We just move the spray nozzles around, by 
moving the spinning charged masses around. 

We never furnish any ultimate energy to or in 
our present EM circuits, We just pump around the 
spray nozzles, gating the spray furnished by the 
universe. 
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SLIDE 26. 


AN OBSERVABLE CHARGED PARTICLE IS DIRECTLY 
CONNECTED TO VIRTUAL PARTICLE FLUX VACUUM 
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On this slide we accent that our 3-dimensional 
particle of mass is directly connected by its spin to the 
vacuum ether itself. To the virtual particle flux that 
identically IS the vacuum spacetime. 

Interestingly, relativity states that the mass 
itself is nothing but a "kink" or curvature in spacetime . 

The fact that the surface of the particle is 
spinning at right angles to the virtual particle vacuum 
flux "drags" part of the flux along with it, spiraling it, 
and certainly "kinking" or "bending" the vacuum flux . 

That's the MECHANISM for the bending of 
spacetime. And that's what MAKES the particle of 
mass in the first place, and reduces its dimensionality 
to three. 


at == 
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Also note that the vacuum IS phi-sub-zero, and 
that is never 

a zero value. This is contrary to present EM theory, 
which erroneously assumes phi-sub-zero -- the charge 
of vacuum -- to be zero or non-existent. 
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SLIDE 27. 


SPIN COUPLES VACUUM TO PARTICLE 


SPHERICAL ROTATION IS THE KEY 


A PARTICLE CAN BE MODELED AS 
A SPHERICALLY ROTATING VORTEX 
OF SPACETIME 


ITS MASS IS DUE TO ITS SPIN 


THE SPINNING OBJECT IS 
CONTINUALLY CONNECTED 
TO ITS ENVIRONMENT 


VERY HIGH VALUES OF 
ELECTROSTATIC POTENTIAL 
CAN INDUCE RELATIVISTIC 
CONDITIONS 


> CHANGE RATE OF FLOW 
OF TIME 


> EVEN THOUGH VELOCITY 
IS NONRELATIVISTIC 


E.P.BATTEY-PRATT AND T.J.RACEY 
"GEOMETRIC MODEL FOR FUNDAMENTAL, 
PARTICLES." 

INTL. J. OF PHYS. 19, NO. 6, 437-475, 1980. 
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In fact, the bits and pieces of many of the new 
concepts are strewed all through the scientific 

literature. Here we show one example, establishing a 
good model that spin of a particle couples the particle 
to the vacuum . 

This paper is by E.P. Battey-Pratt and Т.Ј. 
Racey, and was . published in the International Journal 
of Physics in 1980. 

Note again that very high values of electros 
potential 
can induce relativistic conditions, even though 
relativistic velocity is not present. 
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SLIDE 28. 


ELECTRON PRECESSION (SIMPLIFIED) 


$ SPIN AXIS MOVING 
PRECESSION AXIS 


VELOCITY 


ELECTRON PATH 


PRECESSION AXIS CAEE'ELEGTRON 


On this slide I show the effects of precession of 
an electron when it encounters a longitudinal scalar 
wave that contains "spin vortex holes" for the electrons 
to fall into and mesh its spin with. 

The basic idea here -- that electron precession 
accounts for the Hertzian waves in the electron gas in a 
transmitting antenna and in a receiving antenna, came 
from my close colleague and friend, Frank Golden, and 
Tam most happy to give him full credit for this 
important insight, 

As we have previously stated, transverse (force) 
waves cannot exist in vacuum in the absence of mass. 
Hertz waves therefore cannot exist in vacuum, just as 
Tesla stated. 

Yet we know that Hertz waves exist in the 
electron gas in 
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to ruin my health. Then my will asserted itself and I not only stopped, but. 
destroyed all inclination, Long ago I suffered from heart trouble until I dis- 
covered that it was due to the innocent cup of coffee I consumed every morn- 
ing. I discontinued at once, tho I confess it was not an easy task. In this 
way, I checked and bridled other habits and passions, and have not only pre- 
served my life, but derived an immense amount of satisfaction from what. 
‘most men would consider privation and sacrifice. 


After finishing the studies at the Polytechnic Institute and University, I 
had a complete nervous breakdown and while the malady lasted, I observed. 
many phenomena, strange and unbelievable. 
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our transmitting antennas and in the electron gas in our 
receiving antennas. How then do we get Hertz waves 
here, if only longitudinal waves can exist in the 
vacuum in between? 

Electron precession is the key. 

We never measure what's happening in vacuum 
with our instruments. Instead, almost always we 
measure what is happening to and in the electron gas in 
our antenna or probe and feeding current to the 
instrument, 

Here we show a "normal" EM vacuum wave -- 
which is a longitudinal wave containing spin vortexes 
from the electrons that generated it -- approaching and 
striking a spinning charged electron. As the peak and 
trough of the wave passes, it is as if we had a force 
pressing against the spinning electron, first along the 
line of wave travel, and then antiparallel to the wave 
travel. (that is, "explaining" it in present concepts.) 

The electron acts as a little gyroscope, and 
precesses laterally, first in one direction and then the 
other. 

Therefore the wave recovered in the electron gas 
in our receiving antenna or instrument probe is a 
transverse Hertzian matter wave. 

Hertz waves are always matter vector waves. 

Vacuum EM waves are always nonmaterial 
longitudinal scalar waves. 

Longitudinal scalar waves in vacuum normally 
contain many spinning vortex. "holes" of flux, created 
from the spinning electrons which launched the wave. 
and stayed behind in the transmitting antenna. This 
kind of longitudinal wave is directly detectable by a 
normal free electron charged gas in a receiving antenna 
or probe. It also directly interacts with free electrons in 
а conducting metal shield, and so is shielded by 
Faraday cages. 

On the other hand, our zero-vector longitudinal 
wave, made 
by opposing waves, contains opposing spin holes 
which annihilate or cancel each other. 

In the absence of spin holes, the longitudinal 
wave will not mesh with spinning electrons in a 
conductor, and so it is not detectable in the normal 
fashion. It also does not interact with free electrons in 
a conducting metal shield, so it readily penetrates 
Faraday cages. 
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An easy way to see that electrons do not interact 
with that substructured longitudinal zero-vector wave is 
to visualize both substructure component waves 
interacting on the electron simultaneously, pushing in 
opposite directions equally. In that case the electron 
tries to precess in both directions, equally, and so it 
does not precess in either direction. Therefore it does 
not "detect" the passing wave. 

The wave without "golf ball holes", however, is 
detectable 
by any circuit having high nonlinearity actions 
occurring in it. Such highly nonlinear dynamic areas 
act to provide a phase shifting between the composite 
substructure waves. This phase shift results in 
violation of the sum-zero condition, producing a 
"normal" EM wave which deposits energy in the out-of- 
phase area. 

From the spin vortex "golf ball hole" concept, 
the out-of-phase condition means that now we have an 
alternating preponderance of spin holes, spinning first. 
in one direction and then in the other. Thus the. 
electrons in the nonlinear, phase shift area are hooked 
and oscillated (precessed) to and fro, producing energy. 

Solid state, highly doped transistors are 
particularly vulnerable to this effect, as are gas 
discharge tubes, spark and cascade ion discharges, 
plasmas, ete. 


Next Slide 
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SLIDE 29, 


VACUUM/SPACETIME IS 
PURE VIRTUAL PARTICLE FLUX (Øo) 


Ko VACUUM IS IDENTICAL TO: 
р » VIRTUAL PARTICLE FLUX 
SPACETIME 


ANENERGY 


9, 
» MASSLESS CHARGE 


» MADE OF UNQUANTIZED ACTION 

» WITHOUT DEFINITE LENGTH INTERVALS 
+ WITHOUT DEFINITE TIME INTERVALS 

» N-DIMENSIONAL (UNFIXED) 


VACUUM IS: 


We pause here to again summarize some 

important things we now know about vacuum. 
Vacuum IS IDENTICAL TO virtual particle 

e, anenergy, Phi-subzero, massless 

charge, unquantized action, and infolded energy, 

momentum, length, time, power, velocity, acceleration, 

etc. 


Vacuum is made of unquantized action, 
dimensionally. 

Itis without definite length or time, as Einstein 
stated. 

It is n-dimensional, where n is always four or 
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greater. 

It is not an emptiness filled with things. Rather, 
it is identically a plenum filled with things which are 
totally unseparated, unfixed, and undetermined. 

From vacuum: mass, energy, time, frames, and 
all the rest of physical reality are dynamically made. 

Vacuum is the ether. The ether has never been 
eliminated from physics. Ether just has become much 
more subtle, and physicists have used other names for 
it, 
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VACUUM IS: 


SPACETIME (L^T, WHERE n > 3) 
CHARGE (MASSLESS) 
ELECTROSTATIC SCALAR POTENTIAL 
G,+0 

ERROR IN PRESENT THEORY 
BROKEN BITS OF ENERGY 
(SUBQUANTAL) 

PURE VIRTUAL PARTICLE FLUX 
O-WAVE FLUX 

» MULTILEVEL, STRUCTURED, 
PATTERNED 

A VIRTUAL PLENUM 

AN OBSERVABLE EMPTINESS 


Again, we list some of the things that vacuum 
identically 
is. 

It is spacetime, massless charge, electrostatic 
scalar potential, broken bits (subquantal) of energy, 
pure virtual particle flux, zero-vector wave flux, 
multilevel, structured, patterned, a virtual plenum, and 
an observable emptiness. 

It is all things and contains all things in potential 
state. 

It is not, in that it is not observable. But from it 
comes 
all observables. 

It is both ordered and disordered, 
simultaneously. 
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It involves four-law logic, not just three-law 
Aristotlean logic. 
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SLIDE 31. 


GRADIENT OF ELECTROSTATIC POTENTIAL 


IN VACUUM 
VO+E 


ON AND OF A MOVING CHARGED PARTICLE 


vo 


Again I accent that, in vacuum in the absence of 
а charged spinning particle of observable mass, del-phi 
does not yield an E-field, and the conventional 
equations of EM are wrong in that respect. 

In the presence of a spinning charged particle, in 
а del-phi which contains electron-vortex-holes to mesh 
with, the charged particle attaches itself to the moving 
del-phi flux gradient, moving itself with the river. This 
produces an Ё field. The E-field CONSISTS OF the 
smeared electron, it does not CAUSE THE 
MOVEMENT of the electron. It is an effect, not a 
cause. The conventional equation for del-phi equals Е 
is correct for matter waves in electron gases; it is not 
correct in vacuum itself. 
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IN A VO, A CHARGED PARTICLE MOVES ITSELF 


V@>0 IMPLIES A MOVING RIVER, AND THE 
CHARGED PARTICLE IS "HOOKED TO" THE RIVER 


Vj RIVER 


M ج‎ — mh, 


We show clearly on this slide that a spinning 
charged particle, when it hooks to a spin-hole in a del- 
phi river, MOVES ITSELF. 

Note that a del-phi implies a "pressure 
difference" in phi-flux between two points. Therefore 
there is a moving river — a gradient -- of phi-dot, 
moving from the higher pressure to the lower. 

If a charged particle is attached to this moving 
river, it flows along with the river. It is just like putting 
a boat into a moving stream of water. If the boat 
"latches" to the moving water, it moves with the river. 

Electron spin and spin vortexes in the del-phi 
mesh, to accomplish the "hooking" or "latching." 
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Once hooked into a moving river, the electron 
moves itself. One does not have to furnish work to 
move it. 

If the river is accelerating, the electron will 
accelerate itself. 

By cleverly gating such rivers into and onto 
sources of free electrons, one can directly produce free 
energy. 

The extra energy comes from converting 
anenergy (massless charge, vacuum flux) to energy of a 
moving mass. 


Next Slide 
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SLIDE 33. 


ELECTROMAGNETIC WAVES 
IN ELECTRON GAS IN A CONDUCTOR 


VECTOR WAVES 


CONTAIN E, B FIELDS 


GENERATED BY SPIN COUPLING 
OF ELECTRONS 

WITH SCALAR WAVE "SPIN- 
HOLES" 


WAVES OF FORCE 


HERTZIAN WAVES 


TRANSVERSE WAVES 


WAVES OF ELECTRON 
PRECESSION 
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CHAPTER 2 


1 shall dwell briefly on these extraordinary experiences, on account of 
their possible interest to students of psychology and physiology and also be- 
cause this period of agony was of the greatest consequence on my mental de- 
velopment and subsequent labors. But it is indispensable to first relate the 
circumstances and conditions, which preceded them and in which might be 
found their partial explanation, 


From childhood, I was compelled to concentrate attention upon myself, 
‘This caused me much sufforing, but to my present view, it was a blessing in 
disguise for it has taught me to appreciate the inestimable value of introspec- 
tion in the preservation of life, as well as а means of achievement. The pres- 
sure of occupation and the incessant stream of impressions pouring into our 
consciousness through all the gateways of knowledge make modern existence 
hazardous in many ways. Most persons are so absorbed in the contemplation 
of the outside world that they are wholly oblivious to what is passing on 
within themselves. The premature death of millions is primarily traceable to 
this cause. Even among those who exercise care, it is a common mistake to 
avoid imaginary, and ignore the real dangers. And what is true of an indi- 
vidual also applies, more or less, to a people as a whole, 


Abstinence was not always to my liking, but I find ample reward in the 
agreeable experiences I am now making. Just in the hope of converting sane 
to my precepts and convictions, I will recall one or two. 


А short time ago, I was returning to my hotel. It was a bitter cold night, 
the ground slippery, and no taxi to be had. Half a block behind me followed 
another man, evidently as anxious ag myself to get under cover. Suddenly 
my logs went up in the air. At the same instant there was a flash in my brain. 


‘The nerves responded, the muscles contracted. 1 swung through 180 de- 
grees and landed on my hands, I resumed my walk as though nothing had 
happened when the stranger caught up with me.” How old are you?” he 
asked, surveying me critically. 


“Oh, about fifty-nine,” I replied.” What of it?” 

“Well,” said he, "I have seen а cat do this but never a man.” About a 
month ago, I wanted to order new eyeglasses and went to an oculist who put. 
me through the usual tests, He looked at me incredulously as I read off with. 
ease the smallest print at considerable distance. But when I told him I was 
past sixty he gasped in astonishment. Friends of mine often remark that my 
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Here we pause to summarize the 
characteristics of electromagnetic waves in the electron 
gas of a conductor. 

First, these are vector EM waves in the 
accepted sense. 

They contain E and B fields. 

They are generated by spin coupling of 
electrons with spin-holes in a scalar wave delta-phi 
river. The electrons move themselves under that 
condition, producing work and force: 

They are waves of force or force field 
variations. 

They are Hertzian waves. 

They are transverse oscillatory, not 
longitudinal. 

They are matter waves. 

They are waves of electron precession. 
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ELECTROMAGNETIC WAVES IN VACUUM 


SCALAR LONGITUDINAL 
WAVES 


VECTOR ZERO [0] WAVES 


WITHOUT É, B FIELDS 


INTERNALLY STRUCTURED 


PATTERNED 


MAY CONTAIN ELECTRON 
"SPIN-HOLES" 


Here we summarize the characteristics of 
electromagnetic waves in vacuum. 

They are scalar longitudinal waves of alternate 
compression and rarefaction of the vacuum virtual 
particle flux. 

That is, they are waves of electrostatic. 
potential. 

They are zero-vector waves. 

They are internally structured and patterned. 

They usually contain electron "spin holes" 
unless made in a fashion so as to make opposing spin 
holes that cancel each other. 

Since they are pure phi-waves, they need not be 
limited in velocity to the speed of light. 

They are hyperspatial waves. 

They are waves in virtual state itself. 
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SLIDE 35 


DETECTION OF 
TRANSVERSE AND LONGITUDINAL WAVES 


NORMAL 
NORMAL 
EM XMTR 
no transvers: 


oscillations induced 


DETECTION! 


no de tection 
J| NORMAL 
7 DETECTOR | 


(Actually a special 
type of scalar wave.) 


ANT 


NORMAL 
EM 


longitudinal. 
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In the top drawing on this slide, we show a 
normal transmitter putting out a normal EM wave, 
which received in a normal antenna/receiver. What we 
call a "transverse" wave rigorously exists only in the 
electron gas in the transmitting antenna and in the 
electron gas in the receiving antenna, Specifically, a 
longitudinal wave exists in the vacuum in between the 
two antennas. However, due to the method of 
production, the longitudinal wave contains spin-holes 
for electrons, so the electrons in the receiving antenna 
readily couple with the wave by falling into and 
meshing their spins with the spins of the spin-vortex 
holes. Electron precession produces electron gas 
waves that are transverse oscillatory, hence Hertzian 
waves in nature. 

In the bottom drawing, we show a translator/ 
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transmitter. In other words, we oppose ordinary EM 
waves in а sum-zero substructure, deliberately 
producing longitudinal EM waves in vacuum with the 
spin-hole vortexes canceling each other. This type of 
wave does not "hook" spinning electrons in the normal 
receiving antenna, and thus it is not detected. The 
normal antenna/receiver system never sees it at all. 

However, by means of a special antenna which 
generates nonlinear phase shifts in the composite 
substructure waves, "hooking" holes are restored in an 
oscillatory nature. Electrons then hook with this output 
and detect the wave. 

Note that it requires a two-stage detector, 
operated in an interferometer fashion, to detect this 
pure scalar wave. 
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SLIDE 36, 


CREATING A "RIVER" OF ANENERGY 


PROVIDE TWO “LOCKED-IN” SEPARATED g-SOURCES 
OF DIFFERENT MAGNITUDES 


“RIVER” OR FLOW VECTOR 
OF VIRTUAL PARTICLES 


vg IS A REGION OF CURVED 
SPACETIME, AND ENERGY 
IS NOT CONSERVED 


IN VACUUM, THIS IS NOT YET A 
VOLTAGE DROP (NO MASS 
FLOW), 

NOR IS THERE AN E-FIELD 


Now if we wish to get free energy, we are going 
to have to provide a continuous anenergy river, and a 
means of tapping it to produce mass movement. 

This slide shows one easy way to make an 
anenergy river. 

We simply pump some electrons (spray nozzles) 
onto an elevated charged ball, and we LEAVE them 
there. A second ball is connected to ground. A higher 
phi — that is, a denser spray -- is now in the vicinity of 
the elevated ball on the left. A lower phi -- that is, a 
less dense spray -- is in the vicinity of the lower ball on 
the right. Between the two balls, now, there is a 
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gradient in phi, and a virtual flux flowing from the 
"higher virtual pressure" to the "lower virtual pressure.” 

This del-phi river does NOT constitute an É- 
field, as we 
have previously pointed out. 

The del-phi region, however, is definitely a 
region of 
curved spacetime. As is well known from general 
relativity, in such a region energy need not be 
conserved. 

Therefore it is entirely possible -- consistent with 
ordinary physics -- to violate conservation of energy in 
this del-phi river, if one believes general relativity. If 
one argues adamantly that conservation of energy 
cannot be violated under any circumstances, then one 
must throw out general relativity. Also, one must 
throw out most of particle physics, whose explanations 
presently involve virtual interactions, each of which 
violates the conservation of energy. 
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SLIDE 37 


A 2-WIRE SYSTEM IS CONSERVATIVE 


@ HAS LOSSES 
@ DOES NOT BREAK EVEN 


ГА its @ DOES NOT PRODUCE FREE ENERGY 
^, 


ө. 
^ ` -—ELECTRON “SPRAY NOZZLES” 
DISSIPATED 


У 


REPLENISH SPRAY NOZZLES BY PUMPING MORE 
ELECTRONS. (MOVING ELECTRON MASSES AGAINST 
A "SPRAY PILEUP" REQUIRES WORK. 


Here we show that, as engineers, we've all been 
tricked into releasing our virtual rivers so that we 
would not discover free energy. 

While I cannot prove this as yet, I tentatively 
suspect that J. P. Morgan and Thomas Edison are 
directly responsible for this occurring. Tesla utilized a 
single-wire system; we have all been taught to utilize 
only two-wire systems. 

What we in effect do is connect a wire or circuit 
to our charged ball, allowing our hose nozzles to drain 
away. 

In other words, we first do some work to pump 
hose nozzles (electrons) into and onto our elevated 
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reservoir, so we will obtain a denser flux, and a flux 
river to utilize, Then we release the nozzles 
themselves, and let THEM move on the flux river, 
deplenishing our river. Of course we can get back as 
much energy as we pumped up there in the first place. 
But this two-wire system is at best theoretically even. 
Since real circuits have losses, we can never even quite 
break even. Thus we have to continue to pump hose 
nozzles, and let them bleed off to provide energy, in a 
less-than-1005 fashion. 

By foolishly releasing our hose nozzles, we 
guarantee that we will never achieve free energy. And 
that's nice, because the people who control things, and 
for their own wealth and power depend on selling us 
energy at high prices, are guaranteed to stay in power 
and control. 

One is never truly free unless one is energy 
independent, in a self-contained fashion. 

Tesla nearly succeeded in giving us free or very 
cheap, inexhaustible energy -- and for that reason was 
quickly and dramatically suppressed. 

Only three graduate schools of electrical 
engineering existed in the U.S. The only one of any 
real importance was at Columbia University. 

Only one or two professors were nec 
"reach" to modify and subtly direct the entire 
foundations of the emerging electrical theory. 

Professors were in general poor, and had no 
research funds unless some rich industrialist or 
philanthropist gave them a few dollars. 

The setup then was certainly very ripe for 
Morgan and Edison to stop free energy, and suppress 
Tesla at the same time, They could have done so by 
influencing only one -- or at most two -- theoreticians 
at Columbia. 

At any rate, the theory was developed in such 
fashion as to rule out the single wire circuit and the 
longitudinal wave. Free energy was suppressed, and 
the financial empires of Morgan and Edison stayed 
secure, 
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suits fit me like gloves but they do not know that all my clothing is made to 
‘measurements which were taken nearly fifteen years ago and never changed, 
During this same period, my weight has not varied one pound. In this con- 
nection, I may tell a funny story. One evening, in the winter of 1885, Mr. 
Edison, Edward H. Johnson, the President of the Edison Illuminating Com- 
pany, Mr. Batchellor, Manager of the works, and myself, entered a little place 
opposite 65 Firth Avenue, where the offices of the company were located. 
Someone suggested guessing weights and I was induced to step on a scale, 
Edison felt me all over and said: "Tesla weighs 152 Ibs. to an ounce” and he 
guessed it exactly. Stripped I weighed 142 pounds, and that is still my 
weight. I whispered to Mr. Johnson; "How is it possible that Edison could 
guess my weight so closely?” 


“Well”, he said, lowering his voice; “I will tell you confidentially, but 
you must not say anything. He was employed for a long time in a Chicago 
slaughterhouse where he weighed thousands of hogs every day. That's why.” 


Mr. friend, the Hon. Chauncey M. Бире, tells of an Englishman on 
whom he sprung one of his original anecdotes and who listened with a puz- 
žled expression but a year later, laughed out loud. T will frankly confess it. 
took me longer than that to appreciate Johnson's joke. Now, my well being is 
simply the result of a careful and measured mode of living and perhaps the 
most astonishing thing is that three times in my youth I was rendered by ill- 
ness a hopeless physical wreck and given up by physicians. MORE than this, 
through ignorance and lightheartedness, I got into all sorts of difficulties, 
dangers, and scrapes from which I extricated myself as by enchantment. 1 
was almost drowned a dozen times; was nearly boiled alive and just missed 
being cremated. I was entombed, lost and frozen. I had hairbreadth escapes 
from mad dogs, hogs, and other wild animals. I passed through dreadful dis 
vases and met with all kinds of odd mishaps and that I am hale and hearty 
today seems like а miracle, But аз I recall these incidents to my mind I feel 
convinced that my preservation was not altogether accidental, but was indeed 
the work of divine power. An inventors endeavor is essentially life saving. 
Whether he harnesses forces, improves devices, or provides new comforts and. 
conveniences, he is adding to the safety of our existence. He is also better 
qualified than the average individual to protect himself in peril, for he is 
observant and resourceful. If I had no other evidence that I was, in a 
measure, possessed of such qualities, I would find it in these personal 
experiences. The reader will be able to judge for himself if I mention one or 
two instances, 
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Here we show another easy source of a higher 
vacuum charge, hence an easy source for a free river. 

Simply charge up а sphere. As is well known, 
inside that sphere one has no del-phi. So one сап 
introduce an electron therein and not produce an É- 
field . 

However, since we've piled up additional spray 
nozzles, the density of the spray inside the sphere (as 
well as outside it) is certainly higher. 

In other words, the inside of the sphere is also a 
source 
for an increased del-phi river. In the bottom drawing, 
we drill 
a tiny hole in the sphere, insulate a thin wire running 
into the inside of the sphere, and run the wire out to а 
terminal opposing another grounded terminal. 
Between the two terminals now there must exist a del- 
phi river. 

And between those terminals there now exists a 
curvature of spacetime, hence the theoretical possibility 
to obtain free energy without violation of principles. 
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SLIDE 39. 


ONE-WAY GATE VALVE 


(ANENERGY TO ENERGY) 
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Here we show one way to provide a one-way 
gate valve from a del-phi river to energy released into 
the outside world. 

By providing a properly tuned, oscillating phi 
wave, one can cause an orbital electron in an atom to 
raise itself to an excited state. Remember, in а del-phi, 
an electron that hooks to it raises itself. 

We then switch out the phi application, and the 
excited electron decays in normal fashion, emitting a 
normal photon of energy. 

By phase locking the processes, one produces 
a steady stream of photons. 

By absorbing or directing the photons, one can 
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produce heat, light, energy beams, etc. 

By this means, one produces free energy by 
gating anenergy into energy. 

And if one does not release spray nozzles in 
the phi-oscillations which feed the mechanism, one has 
an inexhaustible energy production, 

A very similar thing can be done with the 
excited states of the nucleus, For example, by using a 
radioactive material with a predisposition to emit some 
particle — say an electron -- the nucleus can be made to 
continually emit the particles WITHOUT ITSELF 
DECAYING INTO BYPRODUCTS. In other words, 
an electron is lifted from the Dirac sea of vacuum to 
instantly replace the electron emitted from the nucleus, 

This provides a one-way gate valve from the 
Dirac sea to the external universe. 

Theoretically, these mechanisms are no more 
mysterious than a hydraulic ram, which raises water 
higher than the stream that feeds the ram. 

In the 20's and 30's, T. Henry Moray 
successfully built such gating devices for converting 
vacuum anenergy to external energy. 

In the Kervran effect, living systems are able 
to directly transmute elements, even though they only 
possess feeble energies, by influencing the virtual 
particle interactions in the nucleus that furnish its 
binding energy. 

Reich used an adaptation of a cloudbuster -- 
which emits scalar waves — to drastically speed up 
radioactive decay of radioelements. 

Both plants and animals transmute elements 
by similar processes. 
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On this slide, we show a theoretical scheme 
which several researchers have discovered and used to 
build simple free energy motors 

In this scheme, we drive an ordinary d.c. series 
motor by a two wire system from an ordinary battery. 
The motor produces shaft horsepower, at -- say -- some 
30 or 40 percent efficiency, compared to the power 
drained from the battery. This much of the circuit is 
perfectly ordinary. 

The trick here is to get the battery to recharge 
itself, without furnishing normal power to it, or 
expending work from the external circuit in the process. 

To do this, recall that а charged particle in a 
"hooking" del-phi river moves itself. This is true for an 
ion, as well as for an electron, We need only make the 
del-phi in correct fashion and synchronize it; 
specifically, we must not release the hose nozzles we 
utilize to produce our del-phi river or waves. 

The inventors who have discovered this have 
used various variations, but here we show a common 
one. 


First, we add an "energizer" (often referred to 
by various other names) to the circuit. This device 
makes the del-phi waves we will utilize, but does NOT 
make currents of electron masses. In other words, it 
makes pure O-dot. It takes a little work to do this, for 
the energizer circuit must pump a few charges now and 
then. So the energizer draws a little bit of power from 
the motor, but not very much. 

Now we add a switching device, called a 
controller, which breaks up power to the motor in 
pulses. During one pulse, the battery is connected and 
furnishes power to the motor; during the succeeding. 
pulse, the battery is disconnected completely from the 
motor and the output from the energizer is applied 
across the terminals of the battery. 

If frequency content, spin-hole content, etc. 
are properly constructed by the energizer, then the ion 
movements in the battery reverse themselves, 
recharging the battery. Again, remember that these 
ions MOVE THEMSELVES during this recharge 
phase. Specifically, we are NOT furnishing ordinary 
current to the battery, and we are not doing work on it 
from the energizer. 

If things are built properly, the battery can be 
made to more than recover its charge during this pulse 
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cycle. 

To prevent excess charge of the battery and 
overheating and destroying it, a sensor is added which 
senses the state of charge of the battery, and furnishes a 
feedback signal to the controller to regulate the length 
of recharge time per "power off" pulse. In other words, 
the system is now self-regulating. 

The relation between power pulses and 
recharge pulses is shown on the graphs at the bottom, 
Note that regulation may decrease the time of recharge 
application of the del-phi river. 

This system, if properly built and tuned, will 
furnish “free shaft energy" continually, without 
violating conservation of anenergy. Remember that the 
del-phi condition across the battery terminals means 
that spacetime is suddenly curved there, and 
conservation of energy need no longer apply. 

Again, this system is consistent with general 
relativity and with the fact that O-field alone can drive 
a situation relativistic. We have deliberately used these 
facts to do direct engineering. Our "extra energy" 
comes from shifting phi-flux -- the energy of the 
universal vacuum spacetime -- directly into ordinary 
energy for our use. Thus we draw on an inexhaustible 
source, and our device is no more esoteric than a 
paddlewheel in a river. The only difference is that, in 
this case, we have to be clever enough to make and 
divert the river in the right timing sequency. 

This is a free energy device which an 
ordinary person, who knows a little electronics, can 
experiment with in the basement, To develop it, one is 
talking several thousands of dollars and a lot of 
persistence and tinkering; one is not talking millions. 


WARNING: THE PRECEDING EXPERIMENTS 
ARE HAZARDOUS. DO NOT ATTEMPT THESE 


EXPERIMENTS UNDER ANY 
CIRCUMSTANCES UNLESS YOU ARE AN 
EXPERIENCED ELECTRICAL RESEARCHER, 
EXPERIENCED IN PERFORMING 
EXPERIMENTS WITH LEAD-ACID BATTERIES. 


AND PULSE CHARGE AND DISCHARGE OF 
SAME, AND UNLESS YOU ALSO USE ALL 
SAFETY PRECAUTIONS SUCH AS GOGGLES. 
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AND PROTECTIVE GLOVES, SLEE" AND 
APRON. YOU MUST NOT HAVE OTHER 
INFLAMMABLE LIQUIDS OR OTHER 
IBSTANCES PRESENT WHICH COULD BE 
IGNITED AND BURN OR EXPLODE. SURGED 
LEAD-ACID BATTERIES PRODUCE 
HYDROGEN GAS, WHICH CAN EASILY 
EXPLODE SINCE SPARKING ALSO CAN 
OCCUR. THE ACID FROM SUCH AN 
EXPLOSION CAN EASILY BLIND YOU IF IT 
GETS IN YOUR EYES, AND IT CAN BURN 
YOUR SKIN. IN ADDITION, LEAD AND LEAD 
COMPOUNDS ARE POISONS, AND ARE TO BE 
HANDLED ONLY BY EXPERIENCED 
RESEARCHERS. THESE EXPERIMENTS ARE 
NOT FOR AMATEURS UNDER ANY 

‘ANCE, BUT ONLY FOR 
EXPERIENCED PROFESSIONALS WITH 
PROPER KNOWLEDGE AND TRAINING, AND. 
USING PROPER PRECAUTIONS. NEITHER 
THE AUTHOR NOR THE PUBLISHER IS 
REPONSIBLE OR LIABLE FOR ANY 

[DENTS OR DAMAGE YOU MA: 
ENCOUNTER, AND ALL EXPERIMENTATION 
WITH THESE DEVICES AND PROCEDURES 
AT YOUR OWN ASSUMED PERSONAL RISK. 
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We now turn to a fundamental concept we need 
in order to understand some of the effects used by the 
Soviets in their Tesla weapons. 

Note that one other country -- one not hostile to 
the U.S. — also has such weaponry. 

This slide shows the concept of a 
TRANSLATOR. Briefly, if 
ме input a transverse matter wave, the translator 
outputs a scalar longitudinal wave without spin vortex 
hooks. If we input a scalar longitudinal wave -- even 
one without hooks -- the translator puts out a normal 
vector transverse matter wave. 

We define a translator as anything which will 
accomplish one or both of those functions (usually 
both). 

Basically, any device which is TOTALLY 
nonlinear to transverse waves will produce scalar 
waves from a transverse wave input. Any device 
which is totally nonlinear to longitudinal waves will 
produce transverse waves from a longitudinal wave 
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input. 
It is comparable to certain plasmas, which, as is 

well 

known, produce such a translator effect. If you input 

longitudinal waves, you get transverse waves. If you 

input transverse waves, you get longitudinal waves. 

And the plasma is rather totally nonlinear. 

Again, if our translator outputs non-hooking 
waves, it means that the component substructure waves 
oppose each other in sum zero fashion, and "kill" or 
nullify the vortex spin-holes. 
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TRANSVERSE WAVE INTERFERENCE 
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On this slide we show "normal " transverse wave 
interference, as we presently teach it in our textbooks. 

We visualize two identical transmitters, each 
producing a beam in a pattern of about 55 degrees of 
so. 

Where these beams overlap -- in the ideal, 
perfect case, we have constructive and destructive 
interference, with absolute zero-vector linear regions. 
being formed. We put in the energy, and out-of-phase 
interference creates the zero zones, which contain no 
energy as such. 

We point out, however, that the 


scalars, 
and contain high stresses on spacetime. 
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On one occasion, when about fourteen years old, I wanted to scare some 
friends who were bathing with me. My plan was to dive under a long floating 
structure and slip out quietly at the other end. Swimming and diving came to 
me as naturally as to а duck and I was confident that I could perform the. 
feat. Accordingly, I plunged into the water and, when out of view, turned 
around and proceeded rapidly towards the opposite side. Thinking that I was 
safely beyond the structure, I rose to the surface but to my dismay struck a 
beam. Of course, I quickly dived and forged ahead with rapid strokes until 
my breath was beginning to give out. Rising for the second time, my head 
came again in contact with a beam. Now I was becoming desperate. How. 
ever, summoning all my energy, I made a third frantic attempt but the result 
was the same. The torture of suppressed breathing was getting unendurable, 
my brain was reeling, and I felt myself sinking. At that moment, when my 
situation seemed hopeless, I experienced one of those flashes of light and the 
structure above me appeared before my vision. I either discerned or guessed 
that there was a little space between the surface of the water and the boards 
resting on the beams and, with consciousness nearly gone, I floated up, 
pressed my mouth close to the planks and managed to inhale a little air, un- 
fortunately mingled with a spray of water which nearly choked me. Several 
times, I repeated this procedure as in a dream until my heart, which was rac- 
ing at a terrible rate, quieted down, and I gained composure. After that, I 
‘made a number of unsuccessful dives, having completely lost the sense of di- 
rection, but finally succeeded in getting out of the trap when my friends had 
already given me up and were fishing for my body. ‘That bathing season was 
spoiled for me through recklessness but I soon forgot the lesson and only two 
years later, I fell into a worse predicament. 


‘There was a large flourmill with a dam across the river near the city 
where I was studying at that time. As a rule, the height of the water was 
only two or three inches above the dam and to swim to it was a sport not very 
dangerous in which I often indulged. One day I went alone to the river to 
enjoy myself as usual. When I was a short distance from the masonry, how. 
ever, I was horrified to observe that the water had risen and was carrying me 
along swiftly. I tried to get away but it was too late. Luckily, tho, I saved 
myself from being swept over by taking hold of the wall with both hands. The 
pressure against my chest was great and I was barely able to keep my head 
above the surface. Not a soul was in sight and my voice was lost in the roar 
of the fall. Slowly and gradually, I became exhausted and unable to with- 
stand the strain longer. Just as I was about to let go, to be dashed against 
the rocks below, I saw in a flash of light a familiar diagram illustrating the 
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On this slide we show the interference pattern 
that emerges from the interference of two identical 
scalar wave beams from translator/transmitters. 

Now note we are interfering two zero-vector 
waves, each containing a substructure. In this case we 
assume similar substructures. 

What happens now is that we get a similar 
interference pattern, but with some startling 
differences. 

First, we put in the zero-lines, These represent 
in-phase conditions for the substructures. 

Second, the substructures themselves interfere, 
and form energy in the grid zones between intersecting 
zero-lines, 

In the perfect case, however, this energy cannot 
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radiate away. It is physically created and trapped as if 
in an "energy bottle." We are CREATING this energy 
ata distance, and storing it in a bottle, If the bottle 
were perfect, we would continue to accumulate energy 
in the grid zones -- notice we are continuing to pour 
energy into both transmitters, and there is zero ordinary 
energy anywhere else except in the grid zone "bottles." 

If we turn off the transmitters smoothly, we 
extinguish the energy in the bottle completely. It is 
sucked right out of there, and the vacuum returns to its 
normal condition, 

If we erratically and nonlinearly turn off the 
transmitters, we destroy the bottle and "dump" the 
energy suddenly. This is exactly like a sudden EMP 
from a nuclear weapon. A sudden pulse of energy is 
freed to radiate and interact in the region where the 
bottle was. 

The high altitude booms off the East coast of the 
U.S. a few years ago were made in precisely this 
fashion, from such a weapon being adjusted and 
calibrated in the Soviet Union. 


Next Slide 


ape cheniere org/bookpartisH.htm (2 of 2)24,11.2008 21:33:25 


The Tom Bearden 
Website 


SLIDE 44. 


CREATING ENERGY AT A DISTANCE 
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Figure 5. Scalar potential interferometry (between the two sets of bidirectional 
longitudinal EM wavepair functions) produces all EM force fields and waves. 


But letus look at one way to do this sort of thing 
more efficiently. 

Here we show two scalar transmitters (that is, two 
translator Aransmitters) which form narrow beams, and 
which cross those beams at a distance. 
salar interference is 
y bottle and producing 


trapped or locked in energy 

If I have a physical target in that crossed zone, 1 
literally "fry" the target, for I get all the power inputted 
to the transmitters contained in the bottle zone. 1 don't 
have any square law losses. 

1 сап heat a metal object white hot at a distance, 
for example. Because all real bottles are slightly 
imperfect, the real bottle is leaky and some photons 
escape. 1 can observe the white hot steel in the bottle, 


and I can record and measure the temperature from the 
escaping photons, by simple radiometric methods. 

Now if I smoothly turn off both transmitters 
linearly, all the energy in the bottle disappears. 
immediately. 1 can immediately reach in and pick up a 
black, cool piece of steel. And that cannot be done with 
ordinary inductive or radiowave heating. 

"That has been done in a laboratory on the North 
American continent. 
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NONLINEARITIES CAUSE SHIFTING 
[PARTIAL TRANSLATION] 


TRANSVERSE 


VECTOR WAVE RECTOR WANE, 


REAL 
OBJECT 


SCALAR COMPONENT 


WITH NONLINEARITY 


LONGITUDINAL 
SCALAR WAVE 


REAL SCALAR WAVE 


OBJECT 


VECTOR COMPONENT 


WITH NONLINEARITY 


Here we show the results of electrical 
nonlinearities in an object which encounters a true 
translated (non-hooking) scalar wave. All objects have 
some electrical nonlinearities in them, and so all act 
partially as translators. 

This means that any real object creates a small 
scalar aura around itself from its continual temperature 
interactions — from absorbing and radiating ordinary 
EM waves. In addition, the object normally is subject 
to undetected scalar wave radiations, and so it also 
produces a small aura of transverse vector waves 
around itself by translation, 

AIL real objects accomplish at least a little bit of 
translation, 
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We examine now an object with temperature, 
that is, a normal object continually absorbing ordinary 
EM radiation and continually emitting EM radiation. 


The object has a small fraction of its incident 
energy expressed as a scalar aura around it, because of 
translation. Note that normal detectors will not detect 
this aura, but special two-stage interferometri 
detectors will detect it. Also note that the object 
replenishes- the ordinary radiation flow by its 
translation of some of its incident scalar radiation into 
the normal or "transverse" (so-called) radiation, 
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The entire internal pattern -- all interactions and 
functions of the body -- are precisely present in its 
scalar aura, down to the finest detail. This makes an x- 
ray pale by comparison. 


True psychics actually use the nonlinearity of 
their nervous systems (note the avalanche ion 
discharges across dendrite gaps) and the interferometric 
aspects (note two cerebral hemispheres, connected by a 
corpus callosum) to detect the scalar aura. This is a 
physical fact and not esoteric delusion, To control this, 
however, is normally as difficult as learning to walk a 
high wire and do acrobatics on it. There are not many 
high wire walkers in the world, but it certainly is a skill 
within human control capability and purview. 


T. Galen Hieronymus was absolutely correct 
when he stated that the entire internal working pattern 
of an object is radiated by that object in terms of an 
extraordinary energy, which he called "eloptic" energy. 
It is actually translated scalar wave energy, and entirely 
consistent with present EM theory when the glaring 
errors in its foundations are corrected. 


Shortly I hope we will see instrumentation 
which can directly examine the scalar aura in the finest 
detail, seeing every illness, and simply setting dials to 
radiate the body with gentle, harmless scalar waxes to 
directly correct illnesses. 
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VIRTUAL FLUX AND MAGNETIC FIELD 
[LINEAR CASE] 


NONZERO SUMMA ae GIVES MAGNETIC FIELD 


Q MICRO 


O | MAGNETS 
A y A (DOMAINS) 
CM б а QUANTUM 


VIRTUAL STATE VIRTUAL FLUX THRESHOLD 


BAG o AROUND 
A VIRTUAL MAGNET 


Input свете or/books/pandfst7- bum (1 of 34.112008 


4 Par Crema Two 


hydraulic principle that the pressure of a fluid in motion is proportionate to 
the area exposed and automatically I turned on my left side. As if by magic, 
the pressure was reduced and I found it comparatively easy in that position 
to resist the force of the stream. But, the danger still confronted me. I knew 
that sooner or later I would be carried dam, as it was not possible for any 
help to reach me in time, even if I had attracted attention. I am ambidex- 
trous now, but then I was left-handed and had comparatively little strength 
in my right arm. For this reason I did not dare to turn on the other side to 
rest and nothing remained but to slowly push my body along the dam. I had 
to get away from the mill towards which my face was turned, as the current. 
there was much swifter and deeper. It was a long and painful ordeal and I 
came near to failing at its very end, for I was confronted with a depression in 
the masonry. I managed to get over with the last ounce of my strength and 
fell in a swoon when I reached the bank, where I was found. I had torn vir- 
tually all the skin from my left side and it took several weeks before the fever 
had subsided and I was well. These are only two of many instances, but they 
may be sufficient to show that had it not been for the inventor's instinct, I 
would not have lived to tell the tale 


Interested people have often asked me how and when I began to invent, 
‘This I can only answer from my present recollection in the light of which, the 
first attempt I recall was rather ambitious for it involved the invention of an 
apparatus and a method. In the former, I was anticipated, but the latter was 
original. It happened in this way one of my playmates had come into the pos- 
session of a hook and fishing tackle which created quite an excitement in the 
village, and the next morning all started out ‘to catch frogs. I was left alone 
and deserted wing to a quarrel with this boy. I had never seen a real hook 
and pictured it as something wonderful, endowed with peculiar qualities, and 
was despairing not to be one of the party. Urged by necessity, I somehow got. 
hold of a piece of soft iron wire, hammered the end to a sharp point between 
two stones, bent it into shape, and fastened it to a strong string. I then cut a 
rod, gathered some bait, and went down to the brook where there were frogs 
in abundance. But, I could not catch any and was almost discouraged when it. 
occurred to me to dangle the empty hook in front of a frog sitting on a stump. 
At first, he collapsed but by and by his eyes bulged out and became bloodshot, 
he swelled to twice his normal size and made a vieious snap at the hook. 
Immediately I pulled him up. I tried the same thing again and again and the 
method proved infallible. When my comrades who in spite of their fine outfit. 
had caught nothing, came to me, they were green with envy. For a, long time 
1 kept my secret and enjoyed the monopoly but finally yielded to the spirit of 


The Tom Bearden Website 


Briefly, let's look at some nice things we can do 
with magnetism, Specifically, let's find out how to 
make magnetic monopoles and 
the laboratory. This again has been done in a 
laboratory on the North American continent. 

First, about all the present science can tell u 
about a magnet is that "a big magnet is made of 
magnets." And if we examine one of the smaller 
magnets, it's made of even smaller magnets. This is 
like saying big dirt piles are made of smaller dirt piles, 
and that explains what dirt is. 

However, let's use that with our knowledge of 
the virtual flux vacuum. 

In this slide, we show diagrammatically the 
situation for a common magnet. Note that domains in 
the magnetic material are themselves little magnets, 
and their alignment and vector summation determine 
whether or not there's said to be a magnetic field 
present. Nonzero summation states that there's a 
resultant magnetic vector, and hence an external 
magnetic field. Zero summation states there's no 
external nonzero resultant, hence no external magnetic 
field 


ler 


Actually, there's an external scalar magnetic 
potential field, even when the external vector magnetic 
field is zero. The substructure is still there. 

If we pursue this "big magnets are composed of 
smaller magnets," eventually we reach the quantum 
threshold, and we have a substructure of virtual, 
subquantal magnets in vacuum, in the virtual particle 
flux. At least we conceive each little virtual particle as 
if it were spinning, and hence a little magnet. 

We put a conceptual bag around each little 
virtual magnet 
Ina linear situation, the north pole is as strong as the 
south pole, and so just outside the bag, the poles cancel 
ог appear zero. Since the virtual bag appears to be zero 
length to an external macro observer, the poles seem to 
be directly superposed on top of each other, yielding no 
pole at all to the observer. 

However, you and I now know that both poles 
are still in there, in the virtual substructure, and we 
certainly have remaining with us a translated scalar 
magnetic field. 

There's a virtual flux to and from each 
observable particle of charged mass in the observable. 
state as shown, but this flux is now scalar in virtual 
magnets, except for nonlinearities in the structures 
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above the quantum level, Thus accelerated portions -- 
atoms with electrons in whirling orbit, spinning 
electrons, protons, etc. -- possess nonzero ordinary 
vector magnetic fields by translation, Again, notice the 
successive interlocking levels of reality, all the way 
from deep in the virtual state into interlocking levels in 
observable state. 
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Now let us look at a non-linear case of the same 
sort of thing. Now the bags are still around the little 
virtual magnets, but they are nonlinear. This means 
that, to an observer outside the bag, one pole seems 
bigger or more powerful than the other. In other words, 
to the quantum observer, this bag appears to be a 
magnetic monopole at a point. 

In the flux still on and off each observable. 
spinning charged mass, we now have a steady 
component of "monopoles". If we have a standing 
scalar wave present in a physical material in which the 
nonlinearity exists — and the scalar waves can even be 
PRODUCING that nonlinearity -- we will have nodes 
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available at which the monopoles will congregate and 
emerge and interact 

North monopoles will congregate at one node, 
while south monopoles will congregate at the next, and 
so on in alternating fashion. 

That means that, at anyone node, monopoles of 
the same kind are steadily being "deposited" in the. 
material. These monopoles strongly repel each other, 
and so the material at that node is increasingly stressed. 
in a tensile fashion. 

Eventually the material will be torn apart at the 
node, 
stress relieving the situation, Movement of the 
material will release the nonlinear condition, stopping. 
monopole production and deposit. However, at a break 
node, the same kind of magnetic pole will appear on 
each side of the break. 

That is, the breaks will be М-М, S-S, М-М, S-S, 


etc. 
An ordinary magnetic does not do that when it 
breaks. Instead, it breaks N-S, N-S, etc. 
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Again, metal has been broken in a North 
American laboratory utilizing the production and 
deposit of magnetic monopoles in this fashion, 

On this slide we show what was done. 

An ordinary bar of steel was exposed to standing 


sealar 
waves in a nonlinear situation, depositing magnetic 
monopoles at the wave nodal points in the metal bar. 
The breaks occurred as shown on this slide. 

Much of what I am presenting is based on 
certain experiments accomplished in experimental 
laboratories here and abroad. Most of the mechanisms 
have actually been produced in the lab. However, 
these are proprietary labs and I cannot violate trust and 
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reveal the precise construction details utilized. In some 
cases I have not seen the precise constructions, but only 
the direct results. 

But ironically, the production of magnetic 
monopoles -- which has fiercely resisted the normal 
scientific approach -- yields readily to the new 
approach, 
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SLIDE 50. 


CREATING AN INERTIAL FIELD (ANTIGRAVITY) 


INERTIAL 
FORCE " 


XLTR 91 


DEMONSTRATION 
PLATFORM 


XLTR #2 


We now show schematically how to produce an 
inertial field, or antigravity, Also an inertial space 
drive can be produced in this manner. 

This again has been done in a North American 
laboratory. In fact, inertial fields have been produced in 
more than one lab here in North America, 

In the setup shown here, three translator/ 
transmitter projectors are used and oriented so as to 
give three-dimensional interference, or interference 
along all three spatial axes. 

By controlling the substructures of the three 
projectors all together, one can control the precise 
phasing in all substructures, with respect to a common 
time reference. 

By this means, a unilateral force can be created 
of each and every charged mass particle (that is, on 
each proton) in the nucleus, 
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Since we know that the neutrons and protons in 
а nucleus of an atom are continually interchanging, one 
into the other, back and forth, all of the nucleons can be 
treated as "diffuse protons" for mass purposes, and 
scalar wave interaction purposes. 

Thus if we have the correct pattern to affect. 
protons, we can control the phases of the substructure 
waves of the projectors so as to produce unilateral, 
parallel forces on and of each spinning proton in the 
nucleus. 

This means we can produce unilateral thrust in 
an object exposed to the triad interference of the 
projectors. 

In short, this produces antigravity. If sufficient 
force is produced, the test object in the interference 
zone simply lifts itself off against earth gravity. This 
has been done in North America. 

If we phase the projectors so that 
counterbalancing forces are produced on each proton, 
we can either make the proton "lighter" inertially or 
"heavier," 

In fact, we could "freeze" a common pistol so 
that it could not be moved and its trigger could not be 
pulled, simply by sufficiently increasing its inertia, 

This was done in experimental demonstrations in 
Toronto, Canada in 1969, and witnessed by the Chief 
of the Homicide Squad of the Toronto police. It was 
his pistol that was frozen for the demonstration, 

If the projectors themselves are on board a space 
capsule, for example, they can produce such a 
unilateral thrust in and of a central mass or dise 
attached to the of the craft. By this means, an inertial 
spacedrive can be built. 
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EFFECTS ON HUMANS 
UNCONTROLLED 
RESPONSES/EFFECTS 


HUMAN TARGET 


Now let us look at some of the effects on 
humans, when radiated with a true scalar wave beam 
from a translator/transmitter. 

First, the human nervous system is highly 
nonlinear. Essentially, across billions of synapses, 
sudden ion discharges -- analogous to spark discharges 
— are continually or periodically occurring. Brain 
waves, for example, are not waves along wires; instead, 
they are waves of avalanche discharges across 
tremendous numbers of nerve cell gaps 

The central nervous system is thus highly 
nonlinear, and the gap firings of the nerve endings act 
as translators. 

These translators partially translate incident 
scalar waves, so that additional transverse matter waves 
— or ordinary energy inputs -- occur in the ion 
discharges. 

Thus additional energy is being added to the 
nervous system by incident scalar waves. 

Many long-term effects of the environment on 
the body are gradually kindled in this fashion, even 
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over a period of years. 

For a stronger dosage of scalar waves, the 
nervous system experiences "jamming" of its signals. 
This leads to four basic "noise jamming” effects. 

If a small dose is absorbed, the interference is 
slight. One feels as if one had taken a whiff of 
anaesthesia — an unreal, dreamy feeling. 

1f a slightly larger dose is absorbed, the 
interference is moderate. Now the single channel 
system — the motor system - goes, and the individual 
is paralyzed, Mentally he is barely conscious, in a sort 
of hypnogogic, waking dream state. Any tendency 
toward epileptic seizure or other nervous disorder may 
surface here, as may heart palpitations or even heart. 
failure. 

For a heavier dosage yet, the interference is now 
strong. Now the multiple systems start failing. 
Consciousness is lost and the individual is in a deep 
coma. In addition, seizures and convulsions, and loss 
of control of some body functions, may occur. The 
autonomic nervous system is keeping the heart beating 
with difficulty and keeping the body gasping for breath, 

For a very strong dosage, the entire nervous 
system fails and death results almost immediately. 

This is quite similar to the effects of nerve gas. 

These are the four major symptoms of scalar 
wave radiation of the body and translating absorption 
by the nervous system in an uncoordinated fashion. 
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Christmas. Every boy could then do the same and the following summer 
brought disaster to the frogs. 


In my next attempt, I seem to have acted under the first instinctive im 
pulse, which later dominated me, — to harness the energies of nature to the 
service of man. I did this through the medium of May bugs, or June bugs ав 
they are called in America, which were a veritable pest in that country and 
sometimes broke the branches of trees by the sheer weight of their bodies, 

The bushes were black with them. I would attach as many as four of them to 
а crosspiece, rotably arranged on a thin spindle, and transmit the motion of 
the same to a large dise and so derive considerable ‘power.’ These creatures 
were remarkably efficient, for once they were started, they had no sense to 
stop and continued whirling for hours and hours and the hotter it was, the 
harder they worked. All went well until a strange boy came to the place, He 
was the son of a retired officer in the Austrian army. That urchin ate May: 

bugs alive and enjoyed them, as though they were the finest blue-point oys- 

ters. That disgusting sight terminated my endeavors in this promising field 
and I have never since been able to touch a Maybug or any other insect for 
that matter. 


After that, I believe, I undertook to take apart and assemble the clocks 
оГ my grandfather. In the former operation, I was always successful, but often 
failed in the latter. So it cam that he brought my work to a sudden halt in a 
manner not too delicate and it took thirty years before I tackled another 
clockwork again. 


Shortly thereafter, I went into the manufacture of a kind of pop-gun 
which comprised a hollow tube, a piston, and two plugs of hemp. When firing 
the gun, the piston was pressed against the stomach and the tube was 
pushed back quickly with both hands. The air between the plugs was com: 
pressed and raised to high temperature and one of them was expelled with a 
loud report. ‘The art consisted in selecting a tube of the proper taper from the 
hollow stalks, which were found in our garden. I did very well with that gun, 
but my activities interfered with the windowpanes in our house and met with 
painful discouragement. 


If I remember rightly, I then took to carving swords from pieces of furni- 
ture, which I could conveniently obtain. At that time, I was under the sway 
of the Serbian national poetry and full of admiration for the feats of the he- 
roes. I used to spend hours in mowing down my enemies in the form of corn 
stalks, which ruined the crops and netted me several spankings from my 
mother. Moreover, these were not of the formal kind but the genuine article. 
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SLIDE 52. 


INITIATING SPECIFIC BIOLOGICAL EFFECTS 


NOTE: 


Ф PAVLITA'S 64 POINTS 
* ADAMENKO'S PLEXUSES 


CONTROLLED 
SPECIFIC EFFECTS 


MODULATION 


HUMAN 
SELECTOR TARGET 
FREQ, 
PATTERN 


If we now add precisely patterned modulations 
to the substructure waves of the scalar zero vector 
beam, we can induce deliberate patterns in the dosage 
absorbed by a biological system. 

As Kaznacheyev's experiments showed, any 
death or disease pattern can be induced upon an 
electromagnetic carrier -- specifically, upon the near- 
ultraviolet as an example. Some of his experiments 
were duplicated at the University of Marburg in West 
Germany, utilizing infrared carriers. These patterns 
can be dumped into cell cultures, eventually kindling 
the pattern of death or disease in the target cells, 
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The same can be done to a human from an 
external source. The major entry point is the 
acupuncture system, which reacts to scalar waves and 
transfers them to the nervous system for translation, 

Pavlita, Czechoslovakian engineer, has built 
"psychotronic generators" for over 30 years that affect 
the human body. Adamenko, Soviet physicist, found 
that the acupuncture points formed groupings or 
plexuses that were frequency sensitive. In other words, 
certain frequency bands affect one plexus more than 
others. Further, these acupuncture points are known to 
be connected to effects produced at remote locations in 
the body. 

Pavlita stated he had found 64 different sensitive 
"points" on the body, and had succeeded in building a 
generator for each. If by his points he meant 
Adamenko's plexuses, then frequency patterns can be 
created that affect certain acupuncture groupings - and 
thereby certain specific body locations and effects -- 
more than others. 

It thus appears reasonable that, by placing the 
proper frequency pattern in the modulations of the 
substructure waves feeding into the translator! 
transmitter, the scalar ray or beam can be made highly 
selective as to body part affected and the effect 
generated or kindled in the body. 

By this means, specifically tailored attacks on 
the body can be created, 

Strong emotions such as sheer terror, 
overpowering rage, blind panic, etc. can be induced. 
Or physical effects such as epileptic seizure, loss of 
control of internal functions, loss of muscular control, 
severe weakness, specific failure of an individual organ 
such as the heart or liver, or blackouts and comas can 
be induced. In addition, patterns for specific toxins and 
diseases can be induced. With a strong absorption, 
these changes can be effected quickly. Imagine 
bubonic plague developing in 30 seconds, for example, 
or the effects of a cobra bite developing in 10 seconds. 

If the individual is placed in crossed interference 
beams (that is, in the interference zone of a scalar 
interferometer), strong effects can be produced 
essentially instantly, including instantaneous death. 

Of course BENEFICIAL effects can also be 
accomplished. As instrumentation is developed, one 
should be able to scan the aura, do a computerized 
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readout to show the different medical problems either 
developed or developing in the body, have the 
computer compose a "cancellation or offsetting 
pattern," and radiate the body with a totally beneficial 
pattern, customized for that particular condition at that 
particular time. One should be able to quickly cure 
cancers and leukemias, for example, even of the brain 
and of the bone marrow. One may even be able to 
quickly reverse the effects of aging: at least there is no 
foreseeable reason why it should not be possible. 

The new technology is a very powerful tool, and 
it can be used for either good or bad, depending upon 
the intent of the developer and the user. 
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SLIDE 53. 


GROUND-TO-AIR USE 


2 
cum TARGET AIRCRAFT 


MODIFIED 
TRACK RADAR 


Here we show another use of the scalar beam 
technology already developed by foreign powers. 

А modified track radar — either continuous 
wave or pulsed -- transmits a scalar wave beam, It 
radiates an incoming hostile aircraft, keeping the beam 
on it, and kindling energy in the nonlinear electronic 
circuits of the aircraft by translation. Communications, 
navigation systems, avionics systems, electronic fuze 
systems, ignition and control systems, airborne radar, 
missile armament electronics, etc. are all vulnerable to 
this translation kindling of internally jamming energy 
from the incident scalar beam. 

The electronics can be knocked out and the 
aircraft knocked down, 

The pilot himself is also vulnerable because of 
his highly nonlinear central nervous system. 

Some or all of the eight F-11 1's mysteriously 
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lost in 
Vietnam may have been bagged by modified SA-2 
FANSONG radars, using this effect. 
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SLIDE 54. 


TACTICAL AIR-TO-GROUND USAGE 


XLTR ( 


XLTR 
AIRBORNE JAMMER 


RADAR TARGET 


As shown on this slide, the technology is also 
usable from aircraft against ground targets, particularly 


ground-based radars and communications systems. 

As shown, the aircraft has a modified jammer, 
able to emit a beam of scalar energy from one or more 
translator/transmitters. 

By simply training a beam on the radar, eventually the 
radar can be knocked out. That is the simplest use. 

A more sophisticated usage is provided by more 
than one translator/transmitter, acting as a scalar 
interferometer. 

In this mode, each translator/transmitter emits 
multiple scalar carrier frequencies. Two Fourier 
expansions are established, so that a three dimensional 
"ball" or sphere of interference-zone energy is 
established. By pulsing or phasing, this ball is moved. 
to strike the location of the radar, delivering a large 
burst of energy to it and knocking it out, Alternatively, 
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the energy bottle is "dumped" when it reaches the 
targeted radar or its near vicinity. 

A still better way is to fire one Fourier scalar 
pattern directly at the target radar, then fire a second 
pulse faster so that it overtakes the first directly upon 
the target. (The ensemble of such a pattern acts as a 
soliton, and its velocity is controllable by controlling 
the amplitude of the pattern generated). 

When the second scalar overtakes the first, a 
sharp interference is formed, with a fast energy bottle, 
which is then nonlinearly dumped in microseconds or 
milliseconds. In this fashion, all the energy put out by 
the jammer is delivered directly upon and into the 
target in one sharp EMP pulse, much like that from a 
small nuclear explosion. The target is destroyed. 

Note that such a weapon can be utilized against 
tanks, vehicles, explosives, missiles, ammunition, 
bridges (the airblast), bunkers (the blast can occur 
INSIDE the enclosure), ships, planes, personnel, and 
targets of varied types. 

The Soviets have had such secret weapons for 
years. 

One additional country has them also. 
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SLIDE 55. 


INTEGRATED WEAPONS DISPLAY 
(MODIFIED JAMMER) 


12i 
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SCALAR PULSE 
(INSTANT) 


HERTZ PULSE 
(DELAYED) 


Here we show diagrammatically what a modified 
Soviet integrated weapons display for a modified 
jammer might be, to employ scalar interferometer 


weaponry, 

As the "main bang" is emerging from the antenna 
of the 
target radar on the ground, the phi-field from it reaches 
to infinity, including through the aircraft with a finite 
magnitude. In the alreraft, two channels act in 
interferometer fashion as a scalar detector for phi-dot. 
The main bang creation (phi-dot) is detected, and 
displayed as the leftmost pulse. 

At that time, a computer time-base starts 
clocking off microseconds. 

At some time later, the third channel, acting as a 
normal receiver, receives the ordinary "Hertz" pulse 
from the radar, which has traveled to the aircraft at the 
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speed of light. 
The computer converts elapsed time between the 
alar pulse and the Hertz pulse to range. 
Azimuth and elevation angle to the radar are 
obtained by normal angle tracking. 

At this time, the computer has the exact 
coordinates of the radar, allowing for motion of the 
aircraft during the lapse time. 

The computer switches the interferometer into 
transmit mode, and arranges amplitude patterns to 
target the radar. 

It fires the first scalar pulse, then fires the second 
so as to create the full EMP directly upon the target. 

The EMP flash occurs, destroying the radar. 

At that time, another target can be processed. 

In a more advanced weapon, scanning may be 
used to detect, locate, target, and engage multiple 
targets, including incoming air-to-air and surface-to-air 
missiles, one after another. 

The same weapon is usable aga 
aerial and ground based targets. 

The major weapon is the electronic emitter, not a 
missile or ordinary ordnance. 

Hordes of such special "jammer aircraft" now 
become a potent force on the battlefield, destroying all 
before them with annihilating ray weapons 

Star war is a reality now. 

The High Frontier is already seriously obsolete. 

Our entire defense establishment is completely 
vulnerable to these weapons at present, for we have not 
developed countermeasures or defenses. 


a variety of 
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SLIDE 56 


RADAR INVISIBILITY 


energy captured | 
(no reflection) 


ACQ RADAR 
ENERGY BOTTLE 


(interference pattern 
between fourier 
expansion patterns) 


On this slide we show another effect which ean 
be obtained. We can make an airplane invisible to 
ordinary radar. 

Imagine now the same "jammer" type aircraft 
with three channels, one for use in scalar 
interferometry and one as an ordinary channel. 

This time, a Fourier interference pattern is 
established around the aircraft, so this 
"energy bottle" around the plane. We specifi 
arrange this bottle in the frequency band of the hostile 
radar we wish to avoid. For multiple bands, we 
establish multiple bottles -- this just requires more 
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Thad all this and more behind me before I was six years old and had 
passed through one year of elementary school in the village of Smiljan where 
my family lived. At this juncture we moved to the little city of Gospic nearby. 
‘This change of residence was like a calamity to me. It almost broke my heart. 
to part from our pigeons, chickens and sheep; and our magnificent flock of 
geese which used to rise to the clouds in the morning and return from the 
foeding grounds at sundown in battle formation, so perfect that it would have 
put a squadron of the best aviators of the present day to shame. In our new 
house, I was but a prisoner, watching the strange people I. saw through the 
window blinds. My bashfulness was such that I would rather have faced a 
roaring lion than one of the city dudes who strolled about. However, my 
hardest trial came on Sunday when I had to dress up and attend the service. 
‘There I met with an accident, the mere thought of which made my blood cur- 
dle like sour milk for years afterwards. It was my second adventure in a 
church. Not long before, I was entombed for a night in an old chapel on ап 
inaccessible mountain, which was visited only once a year. It was an awful 
experience, but this one was worse. 


‘There was a wealthy lady in town, a good but pompous woman, who 
used to come to the church gorgeously painted up and attired with an enor- 
mous train and attendants. One Sunday I had just finished ringing the bell 
in the belfry and rushed downstairs, when this grand dame was sweeping out. 
and I jumped on her train. It tore off with a ripping noise, which sounded 
like a salvo of musketry fired by raw recruits. My father was livid with rage. 
He gave me a gentle slap on the cheek, the only corporal punishment he ever 
administered to me, but I almost feel it now. The embarrassment and confu- 
sion that followed are in describable. I was practically ostracized until some- 
thing else happened which redeemed me in the estimation of the community. 


Ав enterprising young merchant had organized a fire department. А 
new fire engine was purchased, uniforms provided and the men drilled for 
service and parade. Tho engine was beautifully painted red and black. One. 
afternoon, the official trial was prepared for and the machine was trans- 
ported to the river. The entire population turned out to witness the great 
spectacle. When all the speeches and ceremonies were concluded, the com- 
mand was given to pump, but not a drop of water came from the nozzle. The 
professors and experts tried in vain to locate the trouble. The fizzle was com- 
plete when I arrived at the scene. My knowledge of the mechanism was nil 
and I knew next to nothing of air pressure, but instinctively I felt for the suc- 
tion hose in the water and found that it had collapsed. When I waded in the 
river and opened it up, the water rushed forth and not a few Sunday clothes 
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frequencies or more translator/transmitters. 

The beam from the ground radar now strikes the 
energy bottle, and its energy enters and is trapped in 
the bottle grids. Since the bottle is leaky, the incident 
energy gradually disperses and "leaks" out all around, 
with very little emerging energy. 

The ground radar receives no return pulse or 
reflection, 

Therefore it sees no target. 

The same interferometer system is usable both 
in this defensive screen fashion and in the attack 
fashion previously discussed. 

Use of this system has been demonstrated 
internationally. 

An energy bottle has been created in a North 
American laboratory as well. 
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SLIDE 57. 


NETWORK OF VIRTUAL TRANSMITTERS 


WEATHER 
Spring of '83 


As is well-known, for years the Soviets have 
blanketed the world with large, powerful transi 
signals in the communications band, referred to as the 
"Woodpecker" signals because of the staccato noise the 
chirped signals make to the ear. The carriers have been 
modulated with known harmful bioactive ELF 
frequencies. At least some effects have been noted оп 
humans from these signals, and other human effects are 
suspected but not proven, 

In addition, evidence exists that such 
transmitters, utilized in the scalar transmission mode, 
may have been used to cause earthquakes and to 
control the weather. High altitude bursts off the coast 
of the Eastern United States and Canada, over 
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Timmons, Ontario, Canada, and off the coast from St. 
Petersburg, Florida have occurred also, 

Mysterious "blackouts" of U. S .satellites -- and 
British satellites -- have occurred. These would be 
difficult to explain as the result of illumination from a 
ground laser, but easily explained as the result of 
illumination from a ground-based scalar beam or scalar 
interferometer. 

Strange patterns of micro sky quakes and micro 
earthquakes occurred at various locations throughout 
the U.S. just before and shortly after the death of 
Leonid Brezhnev. These strongly appear to be 
connected with the adjustment of a scalar interference 
pattern - a gigantic "energy bottle” across North 
Americ: озуп on this slide. 

Shortly after this suspected adjustment and 
alignment, the underground net in the U.S. detected the 
emergence of numerous ELF-modulated signal carriers 
throughout the U.S., generally utilizing carriers in the 
vicinity of 40 MHz. Locations of the apparent 
transmitters were such places as Atlanta, North 
Georgia, St. Petersburg, Florida; Mississippi; Alabama; 
in the vicinity of Washington, D.C.; near Boston; 
around the Great Lakes; Michigan; in the Pacific 
Northwest (Washington and Oregon); and in both 
northern and southern California, 

Researchers knowledgeable of the Soviet. 
woodpecker signals and ELF modulations detected and 
reported these signals, 

Physical effects were reported and correlated to 
the signals, including wakefulness at night, 
restlessness, fatigue, headaches, nausea, ringing in the 
anxiety, disturbed dreams, etc. 
What appears to have occurred 


ean 


s the adjustment 
and 
alignment of a vast scalar interference pattern across 
the U.S. Recall that energy emerges in each grid, by 
phase interference between the composite substructure 
waves of the scalar bea 

Thus the Woodpecker "over-the-horizon radars," 
as accepted 
by Western intelligence analysts, may have acquired а 
diabolical new strategic capability 

Tt is as if the Soviets had been permitted to build 
а vast network of transmitters directly on U.S. soil, for 
hostile employment against U.S. citizens 

Shortly after the net was aligned, 
pattern of weather assaults on the U.S. began. 


curious 
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Storms assaulted California unceasingly. Then 
they roared across the Rockies, dipping sharply down 
to hit the Texas Panhandle, and bending northeast. 
again to assault the South and the East. 

The mighty jetstreams themselves were diverted 
and "kinked" into this looped, distorted pattern. 

And the storms and floods assaulted the U.S. one 
after the other in this highly unusual fashion, 

1 maintain that the virtual transmitter net, just 
established by the Soviets and adjusted in on the U.S., 
was tested in the weather control mode. If so, it proved 
highly effective. Imagine what would have happened 
to the U.S. if it had been unleashed full force, and not 
just "gently tested." 

‘And imagine what happens when disease, death, 
and nervous system disturbances are modulated upon 
these blanketing signals. The "transmitters" for the 
patterns are in each grid, all across the U.S.! And there 
are no physical transmitters there to destroy. 

A counter is needed quickly. A simple one 
would consist of recording the signals in each grid 
zone, analyzing the substructure, reversing the signals 
and their structured patterns 180 degrees, and feeding 
the "cancellation signals" out in each area. 

А great strategic Russian weapon of devastating 
power and potential is now operating directly on U.S. 
soil. The need for a crash countermeasures program is 
urgent. 

In 1975 Brezhnev had introduced to the SALT 
talks the 
strange proposal that we should also consider 
outlawing the development of new weapons more 
frightful than the mind of man 
had ever imagined. We didn't know what the Russians 
were talking about, When we asked them later what 
weapons they meant, they referred vaguely to weapons 
of an electromagnetic nature 

The presentation I have just given you is part of 
what Brezhney meant. 
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CONCLUSION 


In conclusion, today I have released a number of 
powerful mechani 
technological concepts. Many of these were originally 
discovered — at least in rudimentary form -- by Nikola 
Tesla. In the West, the suppression of Tesla led to the 
suppression of these effects. And our knowledge of 
them went to the grave with Tesla. 

After World War II, the Soviet Union mounted a 
massive campaign to obtain all the scientific literature 
of the West and 
thoroughly digest it, Great centers were set up, and 
thousands 


that result from the new 
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of PhD's devoted to this purpose. Gradually they 
synthesized 

this technology from the errors in EM foundations they 
uncovered, and from obscure, ignored papers published 
in the orthodox 

Western scientific literature. 

They rediscovered the technology of Tesla, 
Moray, and 
Rogers. And they have highly weaponized the effects, 
and adjusted and aligned the weapons upon us. 

Now the radical movements are onto part of this 
technology. As late as about six months ago, one such 
group discovered how to build a translator and a scalar 
beam projector. Excitedly, they planned to build them 
the size of a large pistol, powered by a portable battery 
pack, and sell them to street criminals to kill or stop the 
police. They planned to get rich by this illicit means. 
At that time, a personal friend of mine, who moves in 
underground circles, was attempting to purchase one of 
the prototypes for my analysis. Fortunately, the 
inventor stepped into the beam of one of his devices 
and was almost killed. This frightened the group, and 
at least for now they have desisted. But be 
forewarned: this technology is coming down the pipe, 
and the police establishments in the West are in for the 
shock of their lives if the scientific community does not 
wake up and prepare defenses. 

Again I urge my fellow colleagues to experiment 
vigorously with these new concepts, but build 
equipment for the benefit of man. Insect control, 
disease elimination and control -- both are noble 
purposes. Defense against the hostile use of such 
devices is also a fitting purpose. 

We are in the final days, and the final technology 
is upon us. It is a stupendous tool for either good or 
bad, and assuredly it will be utilized for both means. T 
call attention once again to the fact that my ultimate 
purpose is to use this technology benevolently to 
achieve mind linkage, and elevate man from his present 
brutish state to the lofty state that is his destiny and his 
true God-nature. 

For better or worse, Tesla technology is once 
again loose in the world, this time for good, and on a 
massive scale. 

Let us prepare ourselves for a wild canoe ride, 
for the real white water lies just ahead. 


hup chenire orgbookslparcSt htm (2 of 324.112008 21:34:05 


The Tom Bearden Website 


Thank you for your attention, and good evening. 
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wore spoiled. Archimedes running naked through the streets of Syracuse and 
shouting Eurcka at the top of his voice did not make a greater impression. 
than myself. I was carried on the shoulders and was the hero of the day. 


Upon settling in the city, I began a fair years course in the so-called 
normal School preparatory to my studies at the College or Real-Gymnasium. 
During this period my boyish efforts and exploits as well as troubles, contin- 
ued. 


Among other things, I attained the unique distinction of champion crow 
catcher in the country. My method of procedure was extremely simple. 1 
would go into the forest, hide in the bushes, and imitate the call of the birds. 
Usually I would get several answers and in a short while, a crow would flut- 
ter down into the shrubbery near me. After that, all I needed to do was to 
throw a piece of cardboard to detract its attention, jump up and grab it before it 
could extricate itself from the undergrowth. In this way, I would capture as 
many as I desired. But on one occasion something occurred which made me re- 
spect them. I had caught a fine pair of birds and was returning home with a 
friend. When we left the forest, thousands of crows had gathered making fright: 
ful racket. In a few minutes, they rose in pursuit and soon enveloped us. The 
fun lasted until all of a sudden I received a blow on the back of my head, which 
knocked me down. Then they attacked me viciously. I was compelled to release 
the two birds and was glad to join my friend who had taken refuge in a cave. 


In the schoolroom there were a few mechanical models which interested 
‘me and turned my attention to water turbines, I constructed many of these 
and found great pleasure in operating them. How extraordinary was my life 
an incident may illustrate, My uncle had no use for this kind of pastime and 
more than once rebuked me. I was fascinated by a deseription of Niagara 
Falls I had perused, and pictured in my imagination a big wheel run by the. 
Falls. I told my uncle that I would go to America and carry out this scheme. 
‘Thirty years later, I saw my ideas carried out at Niagara and marveled at the 
unfathomable mystery of the mind, 
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Cold War Development of Scalar Interferometry 
Prior to 1990, the weather over North America was being steadily engineered by 
the KGB — particularly beginning on July 4, 1976 — using glant strategic scalar 
interferometers on site in Russia (1, ii, ili, iv). From the beginning of the 
development program which started shortly after WW II, the KGB personally 
controlled the development of startling new Russian weapons under the Soviet 
energetics program (у, vi, vii}. That program was for the research and eventual 
development of highly advanced new superweapons more powerful than the 
atomic bomb. 


The new superweapons were developed, produced, manned, and operated by the 
KGB itself, and were never placed in the hands of the regular Russian armed 
forces. Speaking to the Presidium in 1960, Khrushchev referred to the 
forthcoming scalar interferometer weapons with the following statement: 


"We have a new weapon — just within the portfolio of our scientists, 


so to speak — so powerful that, if unrestralnedly use, it could wipe out 
all life on earth.” 


The large Soviet strategic scalar interferometers were deployed and became 
operational in April 1963 — a bit too late for use by Khrushchev to counter the 
U.S. confrontation in ће Cuban Missle Crisis of latter 1962. However, the first 
operational weapon was used to destroy the 1.5.5. Thresher nuclear submarine 
while on underwater maneuvers off the East Coast of the United States, in April 
1963. Thereby Khrushchev demonstrated the power of his new weapons over 
nuclear submarines — one of the major three elements of the strategic military 
nuclear firepower of the United States. Extension to the other two elements — 
Intercontinental ballistic missiles (ICBMs) and strategic bombers — was obvious. 


Incidents Where Outside Intervention Saved the United States 

Many dramatic but largely unheralded incidents occurred during the so-called 
"Cold War". For example, in the 1970s a small nation saved the United States 
from total destruction by Soviet nuclear weapons which had been inserted in our. 


cities. That nation did it very simply: they likewise inserted an appreciable 
number of nuclear weapons of their own, some thermonuclear, inside Russia 
itself, in its population centers and its primary target zones. 


AIL these inserted nuclear weapons — both in the United States and in Russia — 
are still there with their activation teams, waiting. In such manner was the 
"balance of terror" — the Mutual Assured Destruction or MAD doctrine — really 
implemented and enforced vis a vis the Soviet Union. At the time this approach to 
deterrence was called "Dead Man Fuzing" 


In April 1986 a private little U.S. group intervened to prevent a forthcoming giant 
earthquake that was belng built up for the greater Los Angeles and San Francisco 
areas by the KGB scalar interferometers. Via a special electronic device, the group 
suddenly destroyed one of the distant Soviet scalar interferometer transmitters — 
thereby initiating the nearby Chernobyl nuclear incident but preventing the loss of 
perhaps 200,000 U.S. lives in Los Angeles and San Francisco, together with 
preventing terrible destruction and economic damage. 


‘Also in 1986, the same friendly little nation again prevented our strategic 
destruction by even more powerful energetics weapons developed by the Soviet 
Union. As early as 1984, the friendly nation simply began exploding very large 
Russian missile ammunition storage sites, to warn the Soviet Union of what was 
in store for it, if it attacked. 


1а 1997, again the U.S. would have been utterly destroyed on two occasions had it 
mot been for the same little nation, Several professional colleagues and I played a 
desperate role in both of those frighteningly real incidents, which were never 
reported in the news media. Indeed, our own intelligence agencies had no inkling 
that a full strategic Soviet superweapon attack to destroy the United States was 
imminent on each of the occasions (Ihe second of which would have occurred on 
May 1, 1997) {viii}. The May Day attack for 1997 would have been the "big one", 
had the Federal Security Service (FSB/KGB) not been checkmated by "an offer it 
could not refuse” — delivered once again by the friendly nation. During those 
critical periods when every hour on the clock seemed a week in length, the hostile 
armada that would have struck us included the Japanese Yakuza and Aum 
Shinrikyo teams on site in Russia, operating leased KGB/FSB strategic scalar 
interferometers against the U.S. 


Yakuza Acquisition of Soviet Superweapons. 
With the collapse of the old Soviet Union's economy, by the end of 1989 the 
Russian financial situation was grim. By courtesy of the Russian Mafia (ix) — 
which works directly for the FSB/KGB — a rogue Japanese group consisting of 
the Yakuza {x} and the Aum Shinrikyo cult (xi) was conducted to Russia in latter 
1989, met with the KGB, and leased some of those large KGB strategic scalar 
interferometers on site in Russia (xii). The down payment was $900 million U.S. 
in gold bullion, and the lease is rumored to be some $1 billion per year. The 
payment was no problem for the Japanese team. The Yakuza had ripped off the 


Japanese taxpayer fur hundreds of billions of dollars, never repaid, and so the 
rogue Japanese group could easily afford such leasing (xi 


The Yakuza and Aum Shinrikyo then assigned teams to man those superweapon 
sites and begin weather engineering operations against the United States and other 
targets. The Aum Shinrikyo even set up a small university in Russia where the 
energetics theory and technology could be taught to the rogue Japanese teams by 
the KGB scientists. 


‘After much training, in 1990 the rogue Japanese teams began operating the leased 
interferometers {xiv} worldwide for weather engineering and other purposes 
under the supervision of the FSB/KGB. The Yakuza and its vast resources 
‘worldwide were thus incorporated into the FSB/KGB planning and coordination 
for the coming destruction ofthe United States and the Western world. 


Much later, Westem investigations into the Aum Shinrikyo did clearly establish 
the sects links in Russia, but missed the major involvement of the Yakuza. The 
Soviets easily made it appear that contact of the Aum Shinrikyo with Russia had 
been harmless (with the exception of the sarin nerve gas). Quoting Turbiville 
{ху}: 
"Russian, Japanese, and other investigators quickly identified а substantial 
numberof [Aum шуо sect members in Russia, including members in the 
government and other walls of life. Media commentators took note ol a "gas 
Analyzer of Russian origin seized at a seet fall; reports of Aum Shin 
Sect member among Кваша fadaton, Chemical, and Biological Deenes 
"Troops alleged sect tes to the Russian Academy of Scenes the rg volume. 
of commercial Russian ship and аттай айс between Russia and Japan; and 
oer issues that suggested questionable Russo-Japanese linkages 10 sarin 
production or transport. Offical Russian miliary and security service 
Spokesmen, while acknowledging Aum Shinrikyo's presence in Russia, 
‘heated the absolute security of mila chemical depots and munitions. 


So it was that in early 1990, the FSB/KGB transferred their North American 
weather engineering operation to the Yakuza/Aum Shinrikyo teams, who 
perpetuated И using the Russian scalar interferometers that the Yakuza had leased. 
Today the rogue Japanese teams on site in Russia and elsewhere continue their 
weather engineering against the United States under FSB/KGB supervision, 


At the end of 2004, the FSB/KGB and Yakuza entered the 2-year "Operations 
Phase" of asymmetric war against the United States. Weather operations — 
Including Hurricanes Charlie, Frances, Ivan, Jeanne, etc. — Intensified and remain. 
Intense, wreaking great economic damage. The program included directly 
influencing and controlling each hurricane's power and behavior, as well as 
directing its course, speed and targeting path. Indeed, Ivan did a 180 degree turn, 
and Jeanne did а 360 degree loop before reaching Florida, demonstrating an 
unprecedented and Sophisticated level of storm control, 


Meteorologists do recognize periods of increased or decreased hurricane activity. 
for various reasons {xvi}, but very few consider deliberate human induction of 


hurricanes or human control over their direction, power, and progress {xvii} 
Fortunately, а few do. 


Indeed, in latter March of 2004, Hurricane Catarina — the first-ever recorded in 
the South Atlantic — formed and came ashore in Brazil on March 28 with 90 mph. 
winds, doing substantial damage. So while the conventional wisdom is that 
hurricanes cannot form (naturally) in the South Atlantic, this one did and "broke. 
all the records". It appears to have been a deliberate probe by the Yakuza: 
Produce and drive ashote a hurricane where the textbooks state one is impossible, 
to test whether Western governments and scientists recognize the artificial 
‘weather engineering. The answer, of course, is that — as expected — the West 
did not recognize Из importance, or that it was a deliberate "stimulus." Western 
‘meteorologists and governments simply shrugged off Hurricane Catarina as an 
interesting little phenomenon of no great concern. 


Some time after their 1989 lease of the Russian interferometers, the Yakuza 
carried the science and technology of scalar electromagnetics (energetics) back to 
Japan, There they set up their own clandestine facilities to manufacture such 
weapons, including small portable scalar interferometers, electromagnetic pulse 
(EMP) weapons, and even negative energy EMP weapons. Any group or nation 
possessing scalar interferometers is also able to produce either positive energy 
EMP or negative energy EMP in the distant interference zone, Smaller, more 
portable weapons then fallow. 


Selected portable weapons of such types will be inserted — probably have already 
been inserted — into the 0.5. for destroying its key internal targets and 
centralized electrical power system. With the final coup de grace to be delivered 
about two years from now, the loss of our national electrical power system is 
Intended to evoke the catastrophic collapse of the entire U.S. economy, followed. 
by the fall of other Western nations’ economies like toppling dominoes. 


Despite the risk, the U.S. Government, scientific community, intelligence 
‘community, and electical power industry seem totally incapable of confronting 
the desperate requirement to replace our entire centralized electrical power system. 
with fuel-free self-powering "energy from the vacuum" (EFTV) systems as 
rapidly as possible. Merely mentioning the requirement evokes psychological 
displacement activity, denial, and fierce personal attacks on the proponent, It also 
induces strong opposition from the powerful cartels in our society — energy, 
science, government, the environmental community, the financial and industrial 
‘community, ete. Hence the U.S. continues "energy business as usual", while the 
lock licks away to our destruction {xviii}. 


Our Desperate Need to Correct the Seriously Flawed Classical 
Electromagnetics (CEM) and Electrical Engineering (EE) Models 

1а the past we have described the longitudinal electromagnetic (EM) wave 

transmitters used in these interferometer weapons with the phrases "scalar 

electromagnetics" and "scalar interferometry" {xiv}. Tesla did not originate these 


terms, nor did he originate scalar interferometry, although he had indeed stumbled 
‘onto longitudinal EM waves and what can only be called force-free precursos 
engineering {xix}. Quoting Tesla (xx): 
“showed that the universal medium is a gaseous body in which only 
Jongindinal pulses can be propagated, involving atemating compressions and. 
expansions similar to those produced by sound waves in the ай. Thus, a 
wireless transmitter does not emit Herta waves which are a myth, but sound. 
‘waves in Ше ether, behaving in every respect like those in the аг, except that, 
‘owing to the great elastic force and extremely small density of the medium, 
their speed is that of light" 


If "gaseous body" is replaced with the modern term "virtual particle flux (active 
virtual state gas) of the vacuum", Tesla's words agree with the basic view of the 
modern active vacuum, 


Whittaker's 1903-4 discovery that sets of longitudinal EM waves actually 
comprise all normal EM waves, fields and potentials (xxi,xxil} leads to а much. 
‘more fundamental electrodynamics in which ordinary EM waves, potentials, and 
fields can undergo sophisticated alteration, enabling them to contain hidden 
intemal field vectors and dynamics. "Dynamics" refers to change over time.) 


Indeed, the so-called "transverse EM waves" measured by our instruments are 
merely precession wave envelopes of charged particles (charged masses) 
responding gyroscopically at right angles to the more fundamental longitudinal 
EM waves. Longitudinal waves are force-free except when interacting with 
maner. 


Transverse EM force field and force field waves exist only in association with 
charged matter, never in free space. What exist in space as the "precursor field” 
are the Whittaker sets of bidirectional longitudinal EM wave pairs, for each force 
field wave, force field, or potential in charged matter when the precursor wave- 

is are interacting with that charged mater. What Whitaker showed as the 
"decomposition" of such waves is actually the precursor longitudinal force-free 
EM wave mixture existing in charge-free space, whose summation — via the 
‘wave Interaction with charged matter — yields transverse force field waves. An 
EM wave in space (Le. where no matter is present) actually consists of a dense, 

ulti-frequency mixture of bidirectional longitudinal EM wave pairs. It is not a 
pale thin shadow" of the form of the matter wave in charged matter. 


very EM “field” and "wave" and "potential" in space — including so-called 

fields and potentials — actualy exists as а large ensemble of ongoing EM. 
energy flows in the form of those propagating longitudinal EM wave sets. But our 
standard classical EM and electrical engineering models false assumption of a 
‘material ether has prevented recognition of the fundamental character of these 
longitudinal EM wave ensembles. The model continues to erroneously assume 
forces and force fields in space. Yet forces and force fields cannot occur in space 
but only in mass, because one of the components of force is mass, by the 
definition F = dp/dt = didi(mv). Simply replace m by 0, and F = 0. 


When electrons are in a conductor, their travel is limited to a few inches per 
second down the wire ina typical nominal case. Thus, when an electron in a wire 
experiences a longitudinal EMF, it has to precess laterally. Most of its motion is 
perpendicular to the wire. This rotational movement is what generates the 
transverse EM waves that our instruments measure, as the electrons respond to the 
‘more fundamental longitudinal vibrations, At least Jackson {xxiii} clearly states 
what CEM/EE assumes: 


"Most classical elecirodynamiciss continue to adhere to the notion that 
the EM force field exists as such in the vacuum, but do admit that 
physically measurable quantities such as force somehow involve the 
product of charge and fel 


So the measured EM transverse force F is the effect of a more primal, precursor, 
force-free EM field (longitudinal precursor waves) in space, in and on charges q 
in the ongoing interaction of that precursor EM field with those charges q. To see 
this, examine the simple equation Е = Eq, as a definition F = Eq, In the absence of 
charged matter, q = 0 and F = 0, but E, defined as the mass-free wave in mass-free 
space, need not be zero. It is а force-free precursor field wave set in space with no. 
charges present. Further, for a given 4+0, if Е = 0 and thus precursor field 
interactions are absent, then Е = 0, but q £0. For that reason, as Jackson admits, 
the observable E-force (Le., in charged matter д) has to involve the product of 
charge and field. But the notion — almost universally assumed by universities 
teaching CEM/EE — that a force field somehow exists In mass-free space, 
Jackson admits, is totally false. 


The energy flux of the vacuum is enormously dense and comprises the scalar 
potential of Einstein's spacetime itself. This energy decomposes into Whittaker 
harmonic sets of bidirectional EM longitudinal phase conjugate wave pairs {xxi}. 


It is an axiom that any mathematical model, including this one, can be engineered 
by a model of sufficiently higher group symmetry. The mathematics generally 
used to model Western classical force-field electrodynamics is U(l), a lower 
group symmetry model. Thus, CEM/EE can be engineered using а more 
sophisticated mathematical model, as the preceding discussion of precursor fields 
pointed ош. 


Our scientists, engineers, and ihermodynamicists have also largely failed to grasp 
the implications of the gauge freedom axiom when asymmetrical rather than 
symmetrical regauging is used. The first requirement for EFTV systems producing 
more energy output than the operator alone inputs is to break Lorenz symmetry in 
the system's circuitry and thus to violae the Lorentz invariance imposed by the 
U(1) theoretical equations by which CEM is presently modeled." Further, when 


"soe Maxim Pospelov and Michael Romalis, "Lorentz Invariance on Teal,” Physics 
Today, 57(7), July 2004, p. 40-46 for a good discussion of present efforts to violate 
invariance and Lorenz symmetry. 


‘one deals with force-free EM fields, potentials, and waves as they exist in mass- 
free space, а priori one does not have to "pay" to furnish the energy flows that are 
necessary to develop powerful working forces in matter. Instead, one only has to 
deliberately direct nature's own energy flows, exhibited by the internal Whittaker 
decomposition of any static EM potential, field, or wave in space; the energy is 
already pouring freely from every charge. 


Force is an ongoing effect of a more primary ongoing precursor interaction 
between dynamic spacetime (and dynamic virtual particle flux or УРЕ of the 
vacuum) with mass. Force is not a fundamental cause. Every EM field or potential 
in space is in fact already a great set of ongoing free EM energy flows, steadily 
Flowing from the associated source chargers). Any "energy" being lost to provide 
that set of energy flows is furnished by the reordering of disordered virtual energy 
absorbed by the source charge from the seething vacuum. Since the totally- 
disordered vacuum is already at maximum entropy state, at equilibrium, any 
change in that state is a negative entropy change a priori. Using such thus involves 
negative entropy engineering. (The terms "precursor engineering" and "negative. 
entropy engineering" are essentially synonyms.) 


Thus precursor engineering advances beyond the present notion of four primary. 
forces of nature, Instead of four primary forces, precursor engineering deals with 
four "brands" of precursor wave sets and energy flows, each kind interacting with 
а particular kind of mass to produce one particular kind of "fundamental force" 
"The Whittaker decomposition for an EM force field in matter actually gives the 
energy flow set, which is the form of the actual precursor EM energy field in 
space. Envelope summation never occurs until the precursor energy interacts with 
charged mater 


1а theory, by asymmetrically directing these Whittaker precursor energy flows, 
fone can generate forces of any strength and pattern in charged matter. One can 
even shape the internal dynamics (to be explained later) of such forces. We refer 
to forces created in this manner as "engines". The energy for creating these 
engines is present in nature; one only needs to furnish switching and control. Ву 
paying a small energy "cost" one can direct and structure the desired patterning 
and dynamics of large precursor flows of energy in space. The interaction of these 
"precursor engines" with charged matter can produce very powerful forces in 
charged mater 

In hard military terms, precursor engineering (that is, Soviet energetics) provides 
an enormous and ubiquitous force amplifier that may be put to startling use on the 
battlefield 

Very large energy effects in physical matter can thus be obtained for only a small 
investment in switching and control of natures ubiquitous free energy flows. 
Conservation of energy is not violated, since the charges furnish the excess energy 
utilized, in their continuing extraction of real EM energy flow from the vacuum's 


fluctuations. Thermodynamics is not violated, because these precursor energy 
flows are nonequilibrium steady state systems, with continuous free energy input 
from the vacuum's subquantal fluctuations and with continuous free energy output 
in the form of the precursor energy flows. 


This is negative entropy engineering, the ultimate "far from equilibrium’ 
approach that totally violates the present flawed Second Law of thermodynamics 
(av) 

Observable forces and force fields do not exist in empty space. They exist only in 
matter, because matter is a necessary component of force. Subquantal energies 
fluctuating in the vacuum of space are not observable until they produce state 
changes in matter. Our fundamental mechanics greatly errs in assuming a separate 
‘vector force in mass-free space, acting upon a separate mass. No such "separate 
force in mass-free space" exists, and none can exist, since mass is a component of 
force by F = didi(mv). If m = 0, then F = 0. When there is no mass, there is no 
force. As Nobelist Feynman stated: "Everything we know is only some kind of 
approximation, therefore, things must be learned only to be unlearned again or, 
more likely, corrected." 


Speaking specifically about force, Feynman stated (xxv): "in dealing with force 
the tacit assumption is always made that the force is equal to zero unless some 
physical body is present... One of the most important characteristics of force is 
that it has a material origin..." "If you insist on a precise definition of force, you 
will never get it 


But then, facing Feynman's dilemma of defining a force, what kind of 
electromagnetics exists in force-free space, prior to the presence of mass and thus 
prior о the formation of forces and force fields assumed by the present СЕМЛЕЕ? 
Speaking of the electric field from а source positive charge in space, and the 
responses of charged masses placed in that field and interacting with it, Feynman 
stated (oxi): 

the existence of the positive charge, in some sense, distorts, or 
creates a "condition" in space, so that when we put the negative charge 


in, it feels a force. This potentiality for producing a force is called an 
electric field.” 


Feynman also pointed out that we really did not know what "energy" was. In the 
particle physics view of energetics, what basically exists in mass-free spacetime is 
the disintegrated and disordered virtual particle Пих (VPF) of the vacuum. Energy 
їп said space means an ordered change in that VPF. In the general relativity view 
of energetics, the basic space is "spacetime" which now must be considered 
highly structured and highly dynamic. Energy in said spacetime is a change or 
distortion in its curvature, 


2 Inthis book we give the exact mechanism by which the charge does this. 


AIL of the so-called "energy in space" - such as a field or a potential - may be 
thought of as an organized change of the virtual state energy and curvature of 
spacetime. The “enormous” vacuum energy (using the term "enormous" as if the 
energy were already coherently integrated) is actually disintegrated into very tiny 
iral bits of energy and ordered patterns in that energy. The energetic vacuum 
Consists of intense and dense subquanlal fluctuations! An EM field, potential, or 
wave in vacuum (i.e. in empty space) is actually an organization (ordering) and 
dynamics imposed upon and in the basic disordered VPF and virtual energy. The 
fundamental field or potential is thus an "organizing pattern" of ongoing energy 
flows, and must already include negative entropy, since it reorders the disordered 
virtual energy of the vacuum a priori {xxvii} 


Any persisting pattern (organization) of EM change in a region of the УРЕ — 
once it interacts with observable charged matter — can be and is integrated to the 
quantum level so that it becomes observable EM change and produces force and 
force fields in the charged matter with which it interacts. 


There is no observable force a priori until a pattern of virtual change in a region 
of the vacuum (a vacuum engine or precursor engine) is reacting with observable 
matter and being integrated to observable quantum level in that interaction. We 
have explained that integration process elsewhere [xxvii xxviii} as demonstrated 
by every charge in the universe. 


If charges did not reorder and integrate disordered virtual stale energy changes to 
observable state energy changes, there could not be any observable EM forces in 
mature, or any observable masses in nature. 


How the Notion of Transverse EM Waves in Space Originated 
то explain sets of longitudinal EM waves in the vacuum, and also to explain then 
detection as transverse waves in a receiving conductor {xxix}, consider the 
longitudinal flow of Drude electrons in а conductor, which is known to be 
severely restrained. While the electrons in the Drude gas may individually move 
at greater velocity, their net flow longitudinally down the conductor is the drift 
Velocity (ххх), usually on the order of a few centimeters per second in a typical 
bench circuit with small voltages and currents {xxxi}, very much less than the 
speed of the field or potential down the wire. Hence there exists an effective 
restraint of the electrons spinning gyro axes in the longitudinal or current-flow 
direction along the conductor. 


то a first order, when the precursor longitudinal EM force impinges upon them, 
the Drude electrons — due to their continuous spin — act as gyros with 
longitudinally restrained axes. They occasionally slip a bit longitudinally, but are 
immensely freer to move transversely. So they easily precess with lateral motions 
that can be very large and/or very fast indeed. 

‘The intense lateral precession of the "Drude electron as a gyro" quite well 
demonstrates the overall longitudinal nature of the causative disturbing precursor 


agents), with the longitudinal impulse force strongly resited by the longitudinal 
restraint force, and with most of the electron's effect force being the resulting 
gyro-electron precession force at right angles. 


Even when electrons are in empty space and not in a conductor, their mass inertia 
and spin results in a similar much larger precession at right angles to the 
longitudinal disturbing forces of the precursor force-free fields and waves. 


‘The observation of the lateral electron precession waves of these precessing Drude 
electrons in our instruments is the accepted measurement of the so-called 
transverse EM waves in vacuum. The measurement does not measure the 
oscillation direction of the causative precursor EM wave in vacuum at all, but only 
its oscillation effect created in the precessing Drude electrons of the charged 
matter. There are really no transverse EM waves in mass-free space, albeit we 
seem to be stuck with such a model since the founders of classical 
electrodynamics assumed the material ether filling all space, which they modeled 
as matter waves (force feld waves) in space. 


If there were such a material ether, then there would be matter and charge at every 
point in space, and there would indeed be transverse charge precession EM waves 
in this “ethereal but real matter" filling all space. The CEM/EE model of 
electrodynamics and its equations have implicitly propagated the erroneous 
assumption of a material ether and the misinterpretation of what our instruments 
are measuring, from at least 1865 to the present day. Yet the material elher was 
falsified over a century ago, in 1887. The false assumption of the material ether 
and the resulting false assumption of the transverse EM force field wave in space 
continues even after Drude's fundamental work —just as the erroneous notion of 
а separate force vector in space acting separately upon а mass is still propagated 
in basic mechanics 

It is astounding that the NAS, NSF, NAE, Doe, national labs, and universities 
blithely continue to propagate such known errors in major models, even after 
eminent scientists such as Wheeler, Feynman, and many others have pointed out 
that there аге no forces or force fields in space. 


We know of no other Western analyst who has pointed out the lateral precession 
‘of Drude electrons resulting from their longitudinal restraint to а slow drift 
velocity. This phenomenon appears to prove that the EM wave sets in matter-free 
space are longitudinal rather than transverse, precisely as Tesla stated. 

We pointed out this anomaly in the erroneous “force in empty space" theory for 


years, to lite avail. The Soviets not only discovered it but also highly weaponized 
it shortly after WWII, in their secret superweapons science called "energetics" 


СЕМ and EE Still Erroneously Assume the Old Material Ether 
The misinterpretation of the detected transverse EM force field waves as actual 
force-field waves in a material space has been perpetuated erroneously since the 
inception of classical electrodynamics, and it continues today. The entire U.S. 


в Pat 1 Crema Two 


1 made all kinds of other contrivances and contraptions but among 
those, the arbalests* I produced were the best. My arrows, when shot, disap- 
peared from sight and at close range traversed a plank of pine one inch thick. 
Through the continuous tightening of the bows, I developed skin on my stom- 
ach much like that of a erocodile and I am often wondering whether it is due 
to this exercise that I am able even now to digest cobblestones! Nor can I 
pass in silence my performances with the sling, which would have enabled 
me to give a stunning exhibit at the Hippodrome. And now I will tell of one of 
my feats with this unique implement of war which will strain to the utmost. 
the credulity of the reader. 


I was practicing while walking with my uncle along the river. The sun 
was setting, the trout were playful and from time to time one would shoot up 
into the air, its glistening body sharply defined against a projecting rock be- 
yond. 


Of course any boy might have hit a fish under these propitious condi- 
tions but I undertook a much more difficult task and I foretold to my uncle, to 
the minutest detail, what I intended doing. I was to hurl a stone to meet the 
fish, press its body against the rock, and cut it in two. It was no sooner said 
than done. My uncle looked at me almost scared out of his wits and ex- 
claimed "Vaderetra Satanae? and it was a few days before he spoke to me 
again. Other records, however great, will be eclipsed but I feel that I could 
peacefully rest on my laurels for a thousand years. 


scientific apparatus — including the National Academy of Science, National 
Science Foundation, National Academy of Engineering, Department of Energy, 
national laboratories, and universities — continues to bury its head firmly in the 
sand, covering itself with the old luminiferous material ether. 


Because of its importance, we reiterate that those measured waves in our 
‘measuring instruments actually are integrated transverse EM force field effect 
‘waves in and of the interacting Drude electron material medium in the conductors 
оГ the intercepting instrument. But the causative interacting EM field entities in 
the vacuum are themselves force-free longitudinal EM wave set disturbances of 
the curvature of spacetime (general relativity view) and of the local VPF of the 
vacuum (particle physics view). Else the theory of gyro precession is voided by 
every Drude electron and transverse EM force field wave detection in Drude 
eleciron gases. 


The EM force fields so blithely assumed by our present electrodynamics 
absolutely do not and cannot exist in mass-free space, since force only exists in a 
‘muss system, and then only during its interaction with force-free precursor fields. 
Because of charged particle spin, the elemental responses of the charged mass 
system are precessions at right angles to the disturbing force-free fields. Neither 
do transverse EM "effect" waves exist in mass-free space, but only in charged 
mass systems (such as the Drude electron gas) engaged in an ongoing interaction 
With the longitudinal precursor waves. Here also, the elemental response of the 
mass system is at right angles to the force-free fields of the disturbing precursor 
wave st 

‘The primary, longitudinal force-free fields in massless space are the more 
fundamental EM fields, as Tesla had realized. Tesla actually began the process 
later partially captured by Whittaker (xxi, xxii}, which was taken to fruition after 
WW II by Soviet weapon scientists as the new weapons science of energetics. It is 
what the present author is calling precursor waves, precursor fields, and 
precursor engineering, in trying to penetrate the mind-fog barrier generated by the 
"transverse EM fortefield wave in space" idea so branded into scientific and 
engineering minds. 


Our Archaic and Flawed Situation in CEM/EE Today 
Sadly, electrical engineering departments still erroneously teach EM force fields 
and EM transverse EM force field waves in space — a notion which still assumes 
the old luminiferous material ether (xxxi that was falsified in 1887 by the 
Michelson-Morley experiments (xxii) 


Reiterating: Jackson, one of the superb electrodynamicists of our day, at least 
admits that the problem exists and that electrodynamicists continue to ignore it 
He states {хой}: 
"Most classical electrodynamicists continue to adhere to the notion that 
the EM force field exists as such in the vacuum, but do admit that. 


physically measurable quantities such as force somehow involve the 
product of charge and field. 


In summary, one does not have electromagnetic force until the “force-free 
precursor field in space" is interacting with charged mass, It can easily be seen by 
examining the simple standard EM equation Е = Eq, and writing it as F = Eq so 
that it becomes a true definition of the electromagnetic force feld. Now let q = 0, 
as it would be in space. In that case, F = 0, even though E70. In that identity, the 
actual E-field in space is force free, and force is the ongoing interaction — of the 
force-free E-field in space — with charged mass q. Given q and its interaction 
with force-free E, that ongoing interaction is the rigorous definition of — and 
generatrix for — electric field force itself. What is missing from the identity and 
therefore the definition is that F and E are at right angles to each other because of 
the spin of the charged particles comprising q 


Again, let q = 0, while E remains nonzero. In that case, there is no ongoing 
interaction of E with charged matter, since there is no charged matter. Therefore 
the effect of such a reaction — force F — goes to zero because there is no 
Interaction and therefore there is no effect of an interaction. So the equation 
should really be written as an identity, to show clearly that electric field force is 
produced by, and exists as, an ongoing interaction of the force-free E-field in 
space with charged matter q, 


The very concept of "electromagnetic field" must therefore be separated into two 
parts, Using "the E-field" as an example, E, refers to the E-field interacting with 
mass, and Es to the E-field in empty space. Using this notation we might state 
that Ем = ЦЕ, x q). № short, if there is any chance for misunderstanding, the 
\writerlecturer should clearly explain whether he is referring to the force-free E- 
field Es in space, or to the force E-field Ex in matter. Indeed, the CEM/EE model 
itself should be altered to clearly show that difference. 


The sharp-eyed reader will note that we may have (hopefully successfully!) 
indicated the solution to Feynman's force definition problem, at least 
electromagnetically: An electromagnetic force in static charged matter is 
identically the ongoing effect (in the static charged matter) of an ongoing 
interaction of the force-free EM field in space with that static charged matter. 


Eminent scientists such as Feynman, Wheeler, Lindsay, Margenau, Bunge, and 
many others have pointed out that there are no force fields in space, But our 
electrical engineering departments and classical Maxwell-Heaviside electro- 
ddynamicists refuse to change and correct the horribly flawed CEM/EE model, 
Repeating for emphasis, Feynman {xxvi} stated it his way: 


the existence of the positive charge, in some sense, distorts, or 
creates a "condition" in space, so that when we put the negative charge 
in, it feels a force, This potentiality for producing a farce is called an 
electric field." 


In other words, a true E-field is a "force-free condition in pure mass-free space; 
id mass and thus create force in 

ue fields” were naught but 
conditions in space itself, and changes in space itself. He clearly understood that 
only the interaction of the field-in-space with charged mass - should some be 


it has only the capability to interact with a ch 
that ongoing interaction. Feynman understood that 


introduced — produces EM force fields in that charged mass 


So our present electrical engineers have absolutely no notion at all of what a 
force-free EM field im mass-free space really is. They have never even calculated 
a real ЕМ-ПеМ in space, and they do not do so today — nor do their professors 
and thelr textbooks, though all profess to do so. 


One is reminded of Tesla's acrid remark’ when he stated: 


"The Hertz wave theory of wireless transmission may be kept up for a 
while, but I do not hesitate to say that in а short time it will be 
recognized as one of the most rematkable and inexplicable aberrations 
of the scientific mind which has ever been recorded in history." 

Tesla also was well aware that energy could be had from space, for the taking, and. 

һе was at some pains to express it. In 1900 he stated: 


‘Whatever our resources of primary energy may be in the future, we 
mus, to be rational, obtain it without consumption of any material." 


Nearly a decade earlier, he had formally“ stated: 


"Ere many generations pass, our machinery will be driven by a power 
obtainable at any point in the universe. This idea is not novel... We find 
it in the delightful myth of Antheus, who derives power from the earth; 
ме find it among the subtle speculations of one of your splendid 
mathematicians.. Throughout space there is energy. Is this energy static 
ог kinetic? If static our hopes are in vain; if kinetic — and this we know 
it is, for certain — then it is а mere question of time when men wi 

succeed in attaching their machinery to the very wheelwork of nature. 


Tesla himself was stopped from doing that very thing, by powerful vested 
interests who realized that for the financial cartels involved in energy, energy 
‘must continue to come from fuels and materials, etc. Today, similar cartels of very 
great power still control which way science thinks and researches, and still 
effectively destroy any scientist who dares to seek energy from the vacuum, and 
Tesla's nonmaterial energy source "obtainable at any point in the univers 


" Nikola Tesla, "The True Wireless." Electrical Experimenter. May 1919. 


“Nikola Tesla, in a speech in New York to the American Institute of Electrical Engineers, 
E 


‘The primary factor responsible for successfully suppressing most attempts to 
scientifically research EFTV is the scientific community's continuing insistence 
‘on the absurd notion of force fields in space. 


Other Severe Foundations Errors in Our CEM/EE 
Indeed, besides the material ether (falsified over a century ago), the inane 
СЕМ/ЕЕ model still erroneously assumes a flat spacetime (falsified since at least 
1916) and an inert vacuum (falsified since at least 1930). It also assumes that 
every EM field, potential, and joule of energy in the universe was freely created 
from nothing at all by the associated source charge, which the theory 
begrudgingly admits continuously emits real observable EM energy without any 
energy input. In so doing, the CEM/EE model implicitly assumes the universal 
Violation of the conservation of energy law. 


Every EE department, professor, and textbook in the United States unwittingly 
advocates the total violation of energy conservation, without even recognizing it 
So do our National Academy of Sciences, National Academy of Engineering, 
National Science Foundation, Department of Energy, great national laboratories, 
universities, our intelligence analysts — and the entire Taliban-like professional 
‘Skeptic community — by not pointing out the known terrible errors in classical 
electrodynamics and electrical engineering, and by not correcting the flawed 
model! 


The concerned reader should make a determined effort to find any single textbook 
that presents and lists the foundations assumptions in the CEM/EE model, and 
discusses which are still true and which have been falsified by the progress of 
modern physics. The reader will not find any such textbook, nor will he find any 
project to correct the textbooks, in any of the previously named scientific groups 
and organizations. 


‘The Development of Scalar Interferometry 
There are two papers by E. T. Whittaker, one in 1903 {xxi} and the other in 1904 
Gaii), that detail the beginning of scalar interferometry. Shortly after WW Il, 
these two papers were a starting point in the Soviet Union scientists development 
of а secret weapons science called energetics, which led to the development of 
powerful scalar interferometers that are now possessed secretly by at least 10 
nations worldwide, and even by the Japanese Yakuza. For a deeper understanding 
of scalar interferometry, a higher group symmetry electrodynamics must be used 
(xiv), instead of the Standard Models limited U(1) electrodynamics. 

‘After leasing large strategic scalar interferometers in Russia, the Yakuza took the 
technology back to Japan and set up production facilities of their own. This was 
not an act of the Japanese government but of the Japanese Mafia in concert with a 
remnant of the Aum Shinrikyo (under its new name, Aleph). The Yakuza is very 
powerful, and it penetrates the Japanese government and also every large Japanese 


company. All dealings with any large Japanese company inherently involve the 
‘Yakuza, due to their penetration into all aspects of Japanese society and business. 


In 1997, then Secretary of Defense William Cohen— at a conference on Weapons 
of Mass Destruction (WMD), held in Georgia under the auspices of Senator Sam. 
Nunn — publicly confirmed this kind of electromagnetic weaponry without the 
technical details. He also confirmed the weather engineering, climate contro, 
induction of earthquakes, and stimulation of volcanoes into eruption. Secretary 
Cohen stated {xxv}: 


"Others [terrorists] are engaging even in an eco-type of terrorism 
whereby they can alter the climate, set off earthquakes, volcanoes 
remotely through the use of electromagnetic wave. ... So there are 
plenty of ingenious minds out there that are at work finding ways in 
"which they can wreak terror upon other nations. Its real, and thats the 
reason why we have to intensify our efforts, and that's why this is so 
important 


‘This was the first time (and to my knowledge, the only time) a high U.S. 
‘government official has openly confirmed the superweapons. So obviously certain 
parts of our government do know about such weapons, but there has been little or 
no communication of that to the public, save by Secretary Cohen's illuminating 
statement. 


The news media at the time — panting heavily after the juicy Clinton-Lewinsky 
sex scandal — totally ignored Cohen's epochal strategie statement. So much for 
the perspicacity of our news media! 


‘The Yakuza Strategic Role in Our Present Terrorism Threat 
Today the Yakuza/Aum Shinrikyo, one of our deadly foes, will be involved in the 
planned destruction of the United States that is scheduled to conclude about three 
Years from now. A major facet of the plan is the destruction of the power grid in 
about two year's time. The incidents will start very gradually at first, and then 
escalate fairly rapidly until the power system is in ruins. There are already 
Sufficient terrorist assets inserted into the U.S. — being held ready and waiting - 
то destroy the nation, particularly when one considers the damage potential of 
scalar interferometers. A single large interferometer can, for example, disable the 
entire power system and keep it nonfunctional by causing power surges at will. It 
can destroy power plants, grids, distribution stations, refineries, ete. Or it can 
keep the system failing and nonfunctional by damaging or destroying electronic 
controls, 


э The 2004 hurricane passing through the Gulf of Mexico did substantial damage to Ше oil 
and gas pipelines and some of the oil igs. That decreased our daily supply of oil and gas, 
‘was been partly responsible for oll prices going above 550 per barrel, and sl plays a role 
in their continuing to ве. 


‘One keeps hoping that the Administration - whether Republican or Democratic 

Ш alert the American public to this possibility, but nothing has been said by 
officials of either party. Too many high level government people take the attitude 
that the American public just could not withstand such information. Further, 
within the government the entourage {xxxvi} seems to have again largely 
suppressed the information that Defense Secretary Cohen knew and publicly 
confirmed 


‘The Yakuza strategic threat to the U.S. is one of the most potent we face today, 
and it increases year by year. That threat — as is much of the organized 
international terrorist threat — is being generally coordinated from the old die- 
hard Communist faction of the FSB/KGB. The Yakuza strategic threat is also 
being generally ignored by our intelligence analysts, yet the Yakuza are proteges 
of the same dominant FSB/KGB faction, the one which possesses, controls, and 
utilizes the Russian energetics superweapons, never having allowed them to pass 
into the regular Russian armed forces. Thereby the communist faction retains 
power and will do зо. 


President Vladimir Putin, from the younger faction of the KGB, would like to 
reach an accommodation with the U.S. However, the Russian communist faction, 
which remains dominant, prohibits him from doing so. Accordingly, Putin has 
been forced to reinstitute harsher state control measures and take control of 
domestic oilfields from private industry. Instead of becoming the "trusted cheap 
oil supplier” to the United States as Putin wished, Russia has allowed China to 
invest in developing Russian oil fields. This appears to be part of the new alliance 
among Russia, China, and India. 


Suppression of "Energy-from-the- Vacuum" Electrical Systems 
Electrical power systems freely taking their energy from the vacuum rather than 
from fuel are suppressed worldwide by several large and powerful cartels — 
including in the U.S. scientific community — and for some time the Yakuza has 
suppressed all EFTV systems successfully developed in Japan. 


As part of thelr scheduled plan to catastrophically collapse the U.S. economy by 
obliterating our power supply, the Yakuza have suppressed several of these 
legitimate Japanese overunity electrical power systems — such as the Takahashi 
magnetic Wankel engine {xxxvii} and the Kawai motor {xxxviii} — to prevent 
them from being marketed. 


Were these already-developed Japanese systems allowed on the market, they 
would quickly resolve the world energy crisis, and enable the dismantling and 
rapid replacement of the horridly vulnerable, centralized U.S. electrical power 
system, Needless to say, the availablity of such systems would cleanse the 
iospheric contamination from energy-related operations and developments, 
alleviate the march toward global warming, etc. 


All the field energy and potential energy used in every EM circuit already comes 
directly from the vacuum, and not from cranking a generator shaft or dissipating 
chemical energy in а battery. The energy is extracted from the vacuum itself by 
the system's source charges and dipolariies. And yet our own scientific 
community perpetuates a model assuming that the field energy from the charges 
= and therefore the available usable energy in the circuit — is freely created out 
of nothing at all, while also erroneously teaching that it is the mechanical power 
Turning the generator shaft which powers the electric distribution line and distant. 
loads. 


We do not have to rediscover how to extract usable EM energy from the seething 
vacuum! Every charge in the universe already continuously does that, and it 
continuously gushes forth real EM energy extracted from its ongoing "ratcheting" 
vacuum interaction. All we have to do is learn how to properly intercept, extract, 
and use the already-real energy flows from source charges and dipoles. This has to 
be done by uncovering and eliminating the limitations unwittingly Incorporated 
into the CEM/EE model — such as the ubiquitous closed current loop circuit 
containing the source dipolarity (the source of potential wired into the external 
circuit as a load to be continually destroyed — and such as insisting on invariance 
and Lorentz symmetry of the model because of the "mathematical beauty" in 
symmetrized equations and an invariant system. "Invariance" refers to the notion 
that no new net observable is permitted when the equations are regauged. To do 
that requires symmetrical regauging, which kills any modeling of asymmetrical 
receipt of excess energy from the active environment. The Lorentz symmetry of. 
ош inane electrical power circuits thus guarantees that the much simpler Lorentz- 
Invariant equations can be used to describe the deliberately crippled system's 
operation. It also guarantees that the system will not electrically perform with a 
coefficient of performance (COP) > 1.0. 


‘The scientific and industrial and financial entourages love it, and will do whatever 
is required — destroy careers, withhold funds and tenure, or even kill the 
researchers — to keep that status quo. Hence it is not accidental that, in a world 
filled with an uncountable number of free energy generators called "source 
charges", our vaunted scientific community still opposes energy from the vacuum 
systems and will not fund or allow research on them. Their position is the ultimate 
irony, because all of the energy driving every EM system ever built has been. 
extracted from the seething subquantal fluctuations of the vacuum! 


Оп the other hand, by deliberately avoiding the Lorentz-invariant equations, one 
can violate the Lorentz symmetry, resulting in asymmetrical circults and systems 
that collect excess energy (.e., asymmetrically regauge themselves) from the 
active vacuums interaction with all the circuit's charges. Asymmetrical regauging 
freely produces а net nonzero force field. A properly designed circuit can utilize 
this force field to dissipate the previously-collected "free potential energy" in 
external loads to power them almost "for ree" (as far as any cost to the operator 
for the energy dissipated). No law of physics is violated, and no valid law of 


thermodynamics is violated (once the erroneous Second Law is corrected, and is 
no longer the oxymoron and "half law" it presently is). 


Sometimes simple equations contain profound truths. Because а potential 
(envelope) is actually a set of ongoing EM energy flows, then from any fixed 
Source of potential V, any amount of energy W can be freely collected on 
intercepting charges q, given sufficient q and also dq/dt = 0. The simple equation 
is W = Vq. Further, by only increasing V, while pinning a fixed amount of 
intercepting charges q so that i = 414 = 0, any amount of potential energy density. 
У can be freely produced in the system by work-free voltage amplification alone. 
Regauging is changing the potentials), nothing else. 


From such simple equations, one can see that a circuit can self-regauge and take 
‘on extra potential energy freely, from any external source of potential energy 
providing the necessary potential energy flow, without having to do work — so 
long as the source of potential is not deliberately destroyed. This is done in a two- 
phase process. In the first phase, dq/dt is made to equal 0 by pinning the charges 
to prevent current flow. In this phase the pinned charges are freely potentialized. 
‘One can potentialize as many charges as desired without draining the external 
Source of potential, because the sources dipolarity is not reduced. In the second. 
phase, the source of potential is disconnected, the circuit is re-closed and the 
charges q are unpinned, Now the circuit freely dissipates the previously-collected 
‘energy to power loads "for free". The circuit can perform this two-phase process 
repetitively and continuously because da/dt = 0 during the potentialization 
process. 

In short, the external source of "static" potential will last indefinitely, so long as 
current is not forcibly pushed up through its dipolaritys back emf. Via а flashlight 
battery or electret as the "external potential source, " under proper circumstances 
sufficient energy could be extracted from the vacuum to power New York City, at 
least in theory. 


We do not have to learn how to extract energy from the vacuum, We only have to 
learn how to more properly use the energy freely flowing from charges already 
doing so, and build and use circuits that do not keep killing the source of potential 
energy Пом faster than they power their external loads. The energy we input to 
the shaft of the generator is to continually restore the destroyed dipolarity, that we 
Intentionally build our "external systems” to do, faster than they power the 
extemal loads. We pay the power company to engage in a giant wrestling match. 
inside its generators and lose. 


Ош classical electrodynamicists and electrical engineers have missed the fact that, 
since every EM field and potential is a pattern in the continuous flow of EM 
energy from the associated source charges, the field or potential is itself a set of 
continuous free EM energy flows. To see it and prove it, simply decompose the 
field or potential by Whittaker's methods (xx odi). 


‘Members of our company, CTEC, personally witnessed the Yakuza suppression of 
Japanese EFTV electrical systems during our negotiations for rights to market 
Kawaî's self-powering Kawai motor right here in Huntsville, Alabama in 1998. 
The board directors and the author, as chief executive office, had reached 
agreement with Kawai late one Thursday afternoon. The Yakuza arrived by 

private jet from Los Angeles that night. The next morning, a stunned and totally 
demolished Kawai no longer contolled his invention, his company, his life, or 
further developments. If not for the Yakuza’s intervention, CTEC would have 
placed self-powering Kawai motors on the world market by mid-1997. 


Such self-powering electrical systems are no more mysterious than windmill 
powered generators or solar cell array power systems. In each case, the active 
‘vacuum environment furnishes all of the energy required. Even though any system 
has losses and its overall thermodynamic efficiency cannot exceed 10096, the 
coefficient of performance can equal infinity when the external active 
environment, not the operator, is the source of all of the energy collected, 


Energy-lrom-the-vacuum systems to replace our centralized electrical power grid 
‘would take nearly-free energy directly from the local vacuum, needing no external 
fuel, pipelines, fleets of tankers, railroad coal cars, refineries, etc. Most of the 
massive and expensive support structure for our bloated centralized electrical 
power system would gradually be dismantled as it was replaced by a decentralized 
EFTV system. Our present dependence on foreign oll and gas would vanish 
forever, accompanied by a dramatic reduction in environmental pollution and a 
dramatic uplift to the economy. 


The U.S. electrical power system would no longer be remarkably vulnerable. 
Replacement of most of the centralized power system would be of enormous. 
economic benefit and of enormous strategie importance. Presently, we have some 
two years to get a substantial percentage of that task done, in precisely that 
manner. Otherwise, we will see the centralized electrical power system destroyed, 
followed shortly thereafter by the catastrophic collapse of the U.S. economy. And 
then will immediately follow the methodical destruction of the United States - 
every last man, woman, and child. At least those are the plans of the enemy 
waging the asymmetrical war against us, and soon to spring up and proceed 
internally inside the United States, 


‘The resulting benefits of such a centralized, fuel-free system to the taxpayer and to 
the long suffering destitute peoples of the world would be incalculable — but the 
incredible loss of revenue to the large energy cartels now in power worldwide 
‘would be directly calculable! Such powerful organizations do not surrender their 
‘vast empires and dominant positions without a major struggle. 


So certain elements of those cartels already suppress "free energy" developments 
‘worldwide, and they have been doing so since Stubblefield {xxxix} (even before 
Tesla). Those who engage in energy from the vacuum research, if successful, can 
easily "meet with a sudden suicide" on the way to the supermarket, unless they 
exercise exceeding care. Or one can be hit in the midst of a crowd by an ice dart 


dipped in curare, to that one convulses and dies right there with a "seizure" and 
massive heart and brain damage. 


Or heroin can be planted on the premises secretly by an intruder. Then the regular 
narcotics police are “tipped off. They raid the place, the dogs sniff out the large 
cache of heroin, and one has "been caught red-handed” as a dirty old dope dealer. 
‘One winds up behind bars for 20 years or so, wondering how it all happened. 


Or one encounters a “throw-away" assassin, who has been brutally conditioned. 
‘After he successfully fixates on his target, then later he will march right up to the 
targeted individual in a public restaurant, pull out a pistol and empty it at point 
blank range into the target, killing him. Не will remain right there until the police 
come and haul him away. And even electric shocks on his testicles will not elicit 
any useful information from him. 


Or, more simply, one just meets with a fatal auto accident. 


Ог one gets hit with a microwave "shooter" whose wavefront has been carefully 
modified by the Venus ECM (electronic countermeasures) technique, to 
dramatically disrupt the receiving heart by throwing it into violent and 
uncontrolled fibrillation. The target falls, goes into convulsions, thrashes a bit, and. 
expires with a legitimate massive stroke, heart attack, or both. The smaller short 
range shooter is about the size of a small paperback textbook, and fits inside the 
assassin's coat pocket. A larger longer range shooter is about the size of a 
bazooka. It will shoot right through walls and windows, killing a person inside the 
building (after locating the targets body heat through the wall or window with an. 
infrared device) 


Or a professional hit man kills the person, making it appear that some hoodlum 
committing a robbery or some such did the crime. Recently Dr. Gene Mallove, an 
excellent alternative energy and cold fusion researcher and a highly dedicated 
scientist, probably was murdered by this latter type of professional hit. It was 
probably arranged by the entourage of the powerful consortium (both industry and 
Science) planning to rip off the U.S. public for more than a trillion dollars, to build 
hundreds of pebble bed nuclear reactor power plants. To do that, they need 
helium, which is in short supply and expensive. But in "cold fusion” there is a 
nuclear reaction which generates helium (ul), and it can be developed to do it 
copiously and cheaply. So the cartel needs to appropriate that reaction from cold 
fusion, and pretend it is hot fusion, while still keeping cold fusion suppressed. 
Mallove, the great champion of cold fusion, would have prevented that, and he 
had the respect and connections to do it. Obviously, Mallove had to go. No one 
would have believed suicide, so it had to be more mundane, Hence a "lowly 
burglar" beat him to death, 


‘Those are just a sampling of the many methods — professional clandestine 
assassination, jailing, suppression — currently used against some EFTV 
researchers, 


CHAPTER 3 
How TESLA CONCEIVED “THE ROTARY MAGNETIC FIELD” 


At the age of ten, I entered the real gymnasium, which was a new and 
fairly well equipped institution, In the department of physies were various 
models of classical scientific apparatus, electrical and mechanical, The dem- 
onstrations and experiments performed from time to time by the instructors 
fascinated me and were undoubtedly a powerful incentive to invention. 1 was 
also passionately fond of mathematical studies and often won the professor's 
praise for rapid calculation. This was due to my acquired facility of visualiz- 
ing the figures and performing the operation, not in the usual intuitive man- 
ner, but as in actual life, Up to a certain degree of complexity, it was abso- 
lutely the same to me whether I wrote the symbols on the board or conjured 
them before my mental vision. But freehand drawing, to which many hours 
of the course were devoted, was an annoyance I could not endure. This was 
rather remarkable as most of the members of ENEMA excelled in it. Per- 
haps my aversion was simply due to the predilection I found in undisturbed 
thought. Had it not been for a few exceptionally stupid boys, who could not 
do anything at all, my record would have been the worst 


It was a serious handicap as under the then existing educational regime 
drawing being obligatory, this deficiency threatened to spoil my whole career 
and my father had considerable trouble in railroading me from one class to 
another. 


In the second year at that institution, I became obsessed with the idea 
of producing continuous motion through steady air pressure. The pump inci- 
dent, of which I have told, had set afire my youthful imagination and im- 
pressed me with the boundless possibilities of a vacuum. 1 grew frantic in my 
desire to harness this inexhaustible energy but for a long time I was groping 
in the dark. Finally, however, my endeavors crystallized in an invention, 
which was to enable me to achieve what no other mortal ever attempted. 
Imagine a cylinder freely rotatable on two bearings and partly surrounded by а 
rectangular trough, which fits it perfectly. The open side of the trough is en- 
closed by a partition so that the cylindrical segment within the enclosure di- 
vides the latter into two compartments entirely separated from each other by 
airtight sliding joints. One of these compartments being sealed and once for all 
exhausted, the other remaining open, a perpetual rotation of the cylinder 
would result. At least, so I thought. 
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Unfortunately, President Bush - with a serious energy crisis approaching and 
with continuing bum scientific advice from our scientific community - has been. 
persuaded to back that big nuclear power program. So the cartels in industry and 
Science that are grabbing all the research funds for big nuclear power, hot fusion, 
hydrogen economy, etc. are in fact preventing any appreciable research in the one 
area that can do the job: energy from the vacuum. Planning and funding the 
building of big nuclear power plants that will go on line in about 5 to 7 years, to 
feed a distribution system that will be destroyed two years hence, in a United 
States that will be destroyed within a year following, simply will not do the job. 
Instead, it will exacerbate the problem. It will, however, guarantee that when 
Rome burns it will burn completely. Presently that is the main function of our 
power industry and our scientific community, who still have no notion of the 
terrible threat and destruction bearing down on this entire nation. 


But to seek out what our own science is doing in EFTV research, simply visit the 
websites of the National Academy of Science, National Science Foundation, 
Department of Energy, national labs and universities, and search for any real 
EFTV research program or solution that would enable our survival in this three 
year period we have entered. Cut through the rhetoric and hype for any real. 
Content that would solve the problem. There is none, and there is not going to be 
any. 


The sites and organizations are still blindly accepting the very seriously flawed 
electrical power engineering, the material ether, force fields in empty space, flat 
pacetime, inert vacuum, and other gross scientific errors. The reader will find that 
usines as usual" and the interests of the powerful scientific cartels — hot 
fusion, nuclear power plants, fuel cells, etc. — are being pursued, with a little sop. 
to ihe environmentalists in such things as solar cell апау power systems 
windnill-powered generating systems, etc. 


то sum it up: Not only is our scientific community fiddling while Rome prepares 
то bum, but it is also ensuring that Rome bums completely. 


Yakuza Production of Portable Scalar Interferometers 
The Yakuza now produce their own scalar interferometer weapons in their own 
facilities in Japan, including small, portable versions. This Yakuza activity has no 
relationship to the Japanese government. Small versions of these Yakuza weapons 
which can fit into a small sports utility vehicle (SUV), and undoubtedly some are 
also already inserted in the U.S., to be used a few times during the next two years 
against our refineries, nuclear power plants and hydrocarbon-fucled power plants, 
oil fields and Gulf oll rigs, control systems and substations for the centralized 
power grid, pipe line hubs, long high voltage distribution lines, etc. In short, the 
Yakuza can already lay down the U.S. electrical power system, for months at a 
time or permanently — and it can do it easily, quickly, and at will. 


Even normal cyberwar techniques will do it for extended periods, as is well 
known by cyberwar specialists. For example, quoting from а PBS interview with 
Joe Weiss {xli} 
‘Question: "So just put it all in perspective. Whats the worst-case power 
Scenario, power were talking here — power lines, power ri?” 
Answer: "Absolute worst? I won't even say absolute, but a very worst case 
‘ould be loss of power for six months or more.” 


Question: "Over bow big an area?" 


Answer: "Big as you wan.” 
Question: "Is that a possibility?" 
Answer: "Yes" 


Presently we are in the two year "slowly escalating" initial operations phase of the 
centralized asymmetric warfare plan for the destruction of the United States. 


‘Then, beginning about two years from now, the final operations phase will swiftly 
‘occur, and the already damaged entire U.S. centralized electrical power system 
will be destroyed quickly and rather permanently. The destruction will be by 
combined attacks, including cyberwar, with a guaranteed destruction furnished by 
Yakuza tactical and strategic interferometers, portable EMP shooters, etc. 


"The destruction of the United States, with the aid of the Yakuza, is coordinated by 
centralized planning under the old die-hard Communist faction of the FSB/KGB, 
which controls the Russian Federal Security Service and the Russian 
superweapons, Possession and operation of the Russian superweapons ensures this 
faction's dominance. 


Russian President Vladimir Putin comes from the younger, more modern faction 
of the FSB/KGB, which would very much like to reach an accommodation and 
become the United States’ trusted cheap oil supplier. This arrangement would 
benefit every level of the Russian economy as result of pumping in U.S. 
development and royalty money. 


However, supplying copious Russian oil to the United States contradicts the 
Communist factions fervent plans to totally destroy the United States. Thus Putin 
has been stymied to a large extent {xlii}. Instead, Russian oil shipments to China, 
over land by rail, were stopped, stimulating China into a more aggressive stance in 
other world oil markets such as the Middle East. Consequently, China bought in to 
the Russian oil fields, after the largest oil consortium in Russia came under legal 
attack and direct interference by the State, with the State eventually taking over 
the oil fields under the guise of a State protege company. Indeed, a new alliance 
between China, Russia, and India bodes Ш for our access to energy and for other 
things as well 


The old Cold War has not gone away, contrary to popular conception. Instead, it 
has just been turned into a more sophisticated kind of war, calle 


warfare. The same “old dogs" are still calling the shots, like a tired old black and 
white movie from the 1930s. Hence our asymmetric war problems (Le. our War 
оп Terrorism and the war of terrorism on us) will continue. As an example, Putin 
сам in to pressure, again centralized and tightened the control of the Russian 
government, setting aside the reforms of open election that had been partially 
implemented {xliii}. In addition, he had to seize the oll fields and assign then to a 
puppet company controlled by the Russian state. 


Afghanistan, Iraq, Al Qaida, and Intended Muslim Jihad 
‘The international terrorists are also being subtly and not-so-subtly manipulated, 
and we will see the anti-American polarization in the MidEast continue and 
intensify. Many foreign Arab fighters are fighting in Iraq and Afghanistan right 
now. Their number and organization — and centralized coordination — will 


‘There are still serious nuclear proliferation problems to be faced in North Korea, 
Iran, and elsewhere. Iran has defiantly announced it is resuming uranium 
enrichment and nuclear power plant development. Short of a few ineffective 
sanctions or atacking Iran, it seems that litle can be done {xliv} However, clar 
Signals from Israel emerge that eventually such will not be tolerated, and Israel 
‘wll strike if necessary? North Korea remains defiant and almost certainly already 
has a small number of nuclear weapons. Pakistan and India — both nuclear 
powers — continue a stand-off and are often eyeball to eyeball. With the alliance 
fof India to China and Russia, that "eyeball to eyeball” confrontation could be 
aggravated at will 


Israel is extremely concerned about the path Iran is taking to achieve a nuclear 
weapons capability. The Israelis, having purchased several hundred "bunker- 
busting" bombs from the U.S., at some point may conceivably take out the Iranian 
nuclear facilities to prevent an unacceptable Iranian nuclear knockout threat 
against Israel. 


"The MidEast situation will further heat up, not lessen, over the next two years. It's 
called bleeding the U.S. dragon — and it is indeed economically bleeding us. 


‘The intent of our foes is also to deliberately bring substantial factions of the 
Muslim world to a state of Jihad against the United States, necessitating additional 
commitment of U.S. forces out of country, and increasing the already-pressing 


" Eg, see full page ad, by FLAME (Facts and Logic About the Middle East) in U.S. News 
and World Report. Mar. 28, 2005, р. 69, entitled "The Holocaust Sity Years Later Has 
the spirit of Auschwitz been revived?" Quoting: "I Iran isn't stopped from acquiring 
nuclear weapons, there can be litle question that, with ог without the approval of the 
United States, Israel would have to preempt and, just as it destroyed the Osirak nuclear plan 
of Iraq in 1981, would destroy the Iranian nuclear installations — by whatever means it 
mige tke.” 


economic strain on the U.S. Quite simply we have run out of troops necessary to 
continue our worldwide tasks and missions. Unless a draft is reinstituted, we are 
also seriously challenging our reserves and National Guard. Any draft imposed is 
likely to reinitiate an intense polarization inside the U.S. over the war and 
America’s foreign commitments. 


Claiming that America had declared war against God and his messenger, Bin. 
Laden has called for the murder of any American, anywhere on earth, as the 
"individual duty for every Muslim who can do it in any country in which it is 
possible to do it" (xlv) 


In an American national television interview from Afghanistan, Bin Laden stated 
his intention to kill innocent civilians as well as military, without hesitation [xlvi] 


"I is far better for anyone to kill а single American soldier than to squander his 
efforts on other activities.. We believe that the worst thieves in the world 
today and the worst terrorists are the Americans. Nothing could stop you except 
perhaps retaliation in kind. We do not have to differentiate between military or 
civilian. As far as we are concemed, they are all targets.” 


9-11 Commission Report summarized the unrelenting attitude as follows 
П 


Many Americans have wondered, "Why do they hate us?" Some also ask, 
"What can we do to stop these attacks?" -~ Bin Laden and al Qaeda have given 
answers to both these questions. To the first, they say that America had 
attacked Islam; America is responsible for all conflicts involving Muslims. 
‘Thus Americans are blamed when Israelis fight with Palestinians, when 
Russians fight with Chechens, when Indians fight with Kashmiri Muslims, and 
when the Philippine government fights ethnic Muslims in its southem islands. 
America is also held responsible for the governments of Muslim countries, 
derided by al Qaeda as 'your agent... To the second question, what America 
could do, al Qaeda's answer was that America should abandon the Middle East, 
convert to Islam, and end the immorality and godlessness of its society and 
culture. (Al Qaeda states)". you are the worst civilization witnessed by the 
history of mankind. If the United States did not comply, it would be at war 
with the Islamic nation, a nation that al Qaeda's leaders said ‘desires death 
more than you desire life 


This perhaps explains the morose statement of Vice Present Cheney, only а month 
ог so after 9/11, and after he had received intensive briefings on terrorism and its 
present conduct against the United States, Cheney stated (xlvi 

“The war on terrorism will not be over in our lifetime. It is different than the 

Gulf War was in the sense that it may never end. At least not in our lifetime. 

The way I think of itis, its a new normalcy 


Bin Laden also certainly knows the importance economics plays in a war. His 
original wish for the 9/11 strikes was to hit several nuclear power plants etc., 
‘damaging the ability of the centralized grid to furnish power, as well as posing a 
possible nuclear hazard and risk. He felt he lacked sufficient control to do it, so 


‘opted fur highly symbolic targets: the twin towers, the Pentagon, and the White 
House, 


Indeed, after 9/11 Bin Laden stated (xlix): 


"Al Qaeda spent $500,000 on the [September 11 attacks], while America, in the 
incident and its aftermath, lost — according to the lowest estimate - more 
than $500 billion. Meaning that every dollar of al Qaeda defeated a million 
dollars, by the permission of Alla 


He declared his policy is "bleeding America to the point of bankruptcy," and. 
joked about the U.S. "economie deficit... estimated to total more them a trillion 
dollars." Indeed, our known total obligations are already some $47 trillion dollars, 
and climbing. 


Welcome to asymmetric warfare, where war is war, peace is war, and there is only 
егреша! war, including a virulent form of economic warfare augmented Бу 
etching and bleeding the dragon” and by direct damage of infrastructure, 


Ош Analysts Missed the Yakuza's Key Role and Significant Aspects of the 

Centrally.Coordinated KGB/FSB Strategic Plan 
‘Our own intelligence agencies do not appear to be aware of the key role played by 
the Yakuza. Nor are they aware, it seems, that the Communist faction of the 
KGB/FSB directs the entire asymmetrical warfare against us, so that, rather than 
isolated incidents, the actions of all the far-flung pieces are coordinated in a 
strategic plan of increasing intensity and effect. Our intelligence analysts do not 
appear to realize that we have entered into a 3-year Operations Phase schedule - 
consisting of a two-year initial "gradual intensification” репой and a 1-year 
"maximum intensity and total destruction" period — to collapse and destroy the 
United States 


tegy for the initial two-year period is to "bleed and disorganize the 
until it collapses in fatigue and economic chaos. Mind conversions - 
inserting an additional modified mind in a human, then switching control of the 
thought and behavior between the individual's normal mind and the implanted 
mind, thus altering the individual's behavior as desired — will be massively 
unleashed to guarantee total confusion and disorder. The plan for the third year is 
to violently attack and dismember the prostrate dragon, swiftly and utterly 
destroying the United States by totally unleashing the terrorist assets already 
inserted into the U.S. and waiting. 


At present, "bleeding the dragon" is in full progress and being steadily increased 
as part of the overall strategic plan against us. We are already stretched well past 
the capability of our regular Armed Forces, and we are inducng many of our 
Reserves and National Guard forces for repeated tours overseas. We have no 
national draft, and a bitter societal polarization will occur if the draft is reinstated. 
Our national debt and expenses are escalating rapidly. Our country is 
hemorrhaging jobs also, further increasing unemployment and financial duress. 


Hurricane and storm damages are being escalated by the increased intensity of the 
‘Yakuza weather engineering. The American dollar is propped up only by ever- 
increasing purchases of U.S. Treasury instruments by foreign nations such as 
China and Japan, which could change at any time. Several prominent Asian 
politicians and central bankers have recently made public statements suggesting a 
coordinated intent to divest dollar-denominated reserve assets and shift reserves to 
other currencies. An avalanche of covert dollar selling appears to have already 
begun. 


Many destructive natural phenomena can be evoked or augmented by the scalar 
Interferometry weapons possessed by the Yakuza. Such phenomena include 
volcano eruption, earthquake induction, and weather and climate engineering, as 
confirmed by Secretary Cohen's epochal 1997 statement. But the achievable 
phenomena also include tsunamis, freak waves in the open ocean, and rogue 
waves of numerous kind and occurrence (1). Quoting Wolfgang Rosenthal of the. 
GKSS Research Centre in Geesthacht, Germany on rogue waves (Ш) 

"The waves exist in higher numbers than anyone expected... Two large ships 

sink every week on average. But the cause is never studied to the same detail as 

an air crash. I simply gets put down to bad weather.” 
Even super-carter ships are frequently destroyed by such waves {li}: 


‘Over the last two decades more than 200 super-carriers — cargo ships over 
200m long — have been lost at sea, Eyewitness reports suggest many were 
Sunk by high and violent walls of water that rose up ош of calm seas." 


That's an average of ten per year. Indeed, a satellite test readily confirmed the 
occurrence of such previously unsuspected freak giant waves (1): 

"As par of a project called Max Wave — which was set up to test the rumors 

— two ESA Satellites surveyed the oceans. During a thee week period they 
detected 10 giant waves, all of which were over 25m (81 f) high." 


‘And that was Just а one-time survey by only two satellites. 


Indeed, during that exact three week period while the Max Wave satellites were 
seeking out huge rogue waves, two large tourist liners endured terrifying ordeals 
from such waves but survived. The Breman and the Caledonian Star cruisers had 
their bridge windows smashed by 30m high waves in the South Atlantic. 


її appears that at least 10 to 12 oil tankers are lost each year to giant rogue waves 
alone. To appreciate total shipping losses from all causes: In a single year— 1981 
= 250 ships of 500 tons or greater size were lost and perished (lil). Many of these 
‘were probably sunk by unexpected large rogue waves. 


We hardly need point out that a giant oil supertanker on the ocean is also easily 
destroyed in a single shot by a strategic scalar interferometer. A burst of energy, 
placed adroitly under the surface by a distant interferometer, can also produce 
large waves that arise and smash a ship. This also "disguises" the incident as if it 
were due to anomalous large waves of natural origin. 


‘With U.S. dependence on foreign oll and most of the ой delivery dependent on 
supertankers, ой continues to climb in price. In the past the U.S. government has 
‘pened the Strategic Oil Resrve a bit, to assist two hard-hit companies while they 
scrambled to reinstate their supply. It has also just recently squeaked through the 
authority to drill for petroleum in the Artic National Wildlife Refuge. 


її would take very little Yakuza effort to increase the loss of oil tankers, further 
strangling the U.S. oil supply and dramatically increasing prices. Since the oil 
supply for all oil-dependent nations comes from known major oil field locations. 
and harbor facilities, deliberate and careful reduction of the tanker fleet and 
facilities can place extraordinary pressure on ой availability for several major 
nations at once.” 


Coup de Grace: Strategic Strikes of Great Magnitude 
Great "coup de grace" blows have also been prepared by the Yakuza, in order to 
guarantee the catastrophic collapse of the U.S. economy, followed by the swift 
destruction of the United States itself. Several of these involve opportunistic 
Volcano eruptions and tsunamis {liii} that can readily be evoked. 


As an example, prior to the end of 2004 the Yakuza registered one or more of its 
large scalar interferometers upon one of the world's largest supervolcanoes — 
whose calderas lie beneath or near Yellowstone National Park, The symbolic 
timing so close to the anniversary of the 9/11 attack should not be overlooked. 
The Yellowstone supervolcano erupts about every 600,000 years, and some 
640,000 years have elapsed since its last eruption, Hence — geologically speaking 
= its next eruption is overdue, and the caldera undoubtedly harbors great pent-up 
stress, Presently а Yakuza finger is on the tigger of the registered scalar 
mierferometer(s). If that finger pushes the trigger, the interferometer will 
gradually inject tremendous energy into the Yellowstone supervolcano's stress 
zone, resulting in a violent eruption. Its previous eruption, about 640,000 years 
ago, devastated much of North America, including most of the higher life forms. 


By deliberately kindling the supervolcano into eruption, most of North America 
would be devastated, and particularly most of the United States (liv). The 
supervoleano could eject more ash, lava, rock, and debris than the entire Grand 
Canyon can hold, Additional side effects would include the instant destruction of 
most of the agricultural food crops in North America by covering the farmland 
with thick ash a meter or more in thickness. Survivors would be faced with the 
immediate problems of starvation and fatal lung disease (Marie's disease), the 
degree of lung disease varying with exposure to silicon particles of different sizes. 
Food animals would also be killed in the same catastrophe. 


7 In 2004 a Yakuza-generated and Yakuza steered hurricane passing through the Gulf of 
Mexico also was accompanied by just such freak waves, which were responsible for much 
more damage being done to the Gulf ой rigs and pipelines than initially thought. Pipelines 
‘on the seafloor were damaged particularly heavily, requiring very costly repairs. 


Even worse damage occurred some 74,000 years ago or so, when another large 
supervolcano exploded, killing all human life on earth except for a few thousand 
in Africa. More on that shortly. 


Most of all, in 1997 Secretary of Defense William Cohen specifically confirmed 
that terrorists already were using electromagnetic weapons to stimulate volcanoes 
into eruption {xxxv}. Since that is confirmed, and since the Yakuza has the scalar 
interferometers to do so, it follows that the Yakuza also will have identified the 
volcanoes in which the most damaging eruptions could be induced to strategically 
destroy or severely maul the United States, And so it has. 


"To further illustrate the killing power of a supervolcano, consider the eruption, 
about eleven million years ago, at Bruneau Jarbridge south of Hagerman, Idaho. 
"This eruption covered half of North America with ash two meters thick 
Distinctive fossils as far away as Nebraska, 1600 to 2000 kilometers distant, 
reveal ash piled two meters high that choked the vast animal population af North 
‘America to death. Marie's disease, a deadly lung disease caused by ash exposure, 
contributed to the mass extinction of North American megafauna. 


‘Also consider what probably happened about 74,000 years ago with the explosion 
of the supervolcano whose caldera today lies under Lake Toba on the Indonesian. 
island of Sumatra. Though the findings are still controversial, increasingly it 
appears from multiple evidence that the eruption of Toba wiped out all human life 
‘on earth except for a few thousand humans in a location in Africa. This follows а 
formal theory by Professor Stanley H. Ambrose {Iv}, which has gained support as 
a result of independent geological (Ivi) and genetic evidence {Ivii} 


Genetically, the human mitochondrial genetic trace clearly shows a dramatic and 
sudden reduction in genetic variability (called a genetic bottleneck) some 74,000. 
years ago, Also, present human genetics shows that the ancestors of every person. 
living today came from Africa. After a period of continuing extinction, then 
during the last 74,000 years following that violent eruption, every human bom on. 
the planet descended from the few thousand humans in Africa who survived 
Apparently all other humans on earth perished, along with their inherited genetic. 
Variations, producing a profound genetic bottleneck in the entre human species 
(i. 


Quoting Professor Lynn Jorde, a specialist at the University of Utah who uses 
deep analysis of mitochondrial DNA to investigate mankind's past (Ivi): 


"We have a dramatic reduction in genetic diversity during this time when the 
population is very small and then after the bottleneck the people who we see 
today would be descendants only of those who survived. And they're going to 
he genetically much more similar to one another, reducing the amount of 
genetic variation, ..Mutations in the mitochondria take place with clocklike 
regularity, so the number of mutations gives us a clock essentially that we can 
use to approximately date the major event. In the case of a population 
honleneck, we think that this would have occurred roughly 70-80,000 years 
ago, give or take some number of thousands of years. So then the real question 


is: What could have caused such a reduction - an extreme reduction - in the 
human population down to as few as 5 or 10,000 individuals?" 


Increasingly the cause appears to be almost certainly the recognized supervolcano 
eruption at Toba, some 74,000 years or so ago {lix}. 


As another example, there is a volcano named Cumbre Vieja, on the Island of La 
Palma in the Canary Islands, which split in the past. The split-off western flank - 
about the size of the entire Isle of Mann - still hangs above the ocean, poised to 
slip into the sea. Its eventual crash into the sea will evoke massive tsunamis, 
‘moving outward at some 600 miles per hour. Within 7 to 10 hours, an immense 
wall of water, up to several tens of meters high, will strike New York, Boston, and 
the eastem seaboard, penetrating inland and devastating the area (Ix). It is not a 
matter of if the incident will occur, but only a matter of when. 


‘Tsunamis from underwater volcanoes, seafloor earthquakes, and other shocks 
‘occur around the world, including in the Pacific Ocean. Quoting {Ixi}: 
"In the last 1,000 years, Pacific Ocean tsunamis have been observed and 
recorded over 1,000 times. All of these were major catastrophic evens, since 
smaller events often go unrecorded.” 


Cumbre Vieja presents another wonderful opportunity to the Yakuza, who almost 
Certainly has registered their scalar interferometers on it, intending to evoke a 
tsunami by triggering the volcano into eruption. If so, then this is one of the 
earthquake eruptions that are aknost certain to be initiated by the Yakuza, during 
the next two years, to assist in causing huge economic damage and mass casualties 
to the east coast of the United States. Incredibly, the U.S. apparently does not 
‘monitor Cumbre Vieja to enable hours of advance warning of the giant tsunami. 
‘Without a warning system and lead time to evacuate major cities, great loss of life 
and economic destruction can be expected. 


Further, there are conditions off the west coast of the U.S. that are also suitable for 
Induction of undersea quakes and large tsunamis. Undoubtedly these arc already 
оп the Yakuza's target list and schedule for striking. 


As pointed out by Stockton {bdii}, there is also the possibility of heating methane 
hydrates (frozen natural gas) on the eastern continental shelf to cause missive 
undersea landslides, which would also cause tsunamis. 


‘The strategic significance of Secretary of Defense Cohen's statement (xxxv) in 
April 1997 becomes abundantly clear. He was referring to a grave strategic 
destructive capability, already in the hands of the terrorists and available, He was 
confirming that this capability is already being used by the terrorists in their 
asymmetric wat against us. 


‘That strategic destructive capability, when adroitly utilized, as in the simple 
examples given, is as powerful as the full nuclear ICBM capability of the Soviet 
Union or the United States. 


Since the Yakuza interferometers can also massively intervene in submarine 
volcanic and earthquake activity on the ocean floor worldwide, their capability to 
induce giant tsunamis and other violent waves, in addition to glant quakes and 
volcanic eruptions, is of the gravest significance 


Indeed, the Yakuza recently spectacularly demonstrated such effects, under the 
direction of the FSB/KGB. On Dec. 26, 2004 they initiated the magnitude 9.3 
seafloor quake that caused severe tsunamis and loss of life in Asia, now thought to 
include more than 300,000 deaths in addition to enormous economic damage. 


Summary of Some Weather Engineering and Other Capabilities 
Some of the simpler scalar interferometer capabilites in engineering of the 
weather and geophysical events are: 


2. Steering the је stream, thus steering a weather entity (Le, storm, front, air mass, and 
hurricane). Warming the air in one region expand it ва it becomes les dense, creating 
ıa low pressure area. Gradually moving the target interference zone determines its path. 
Cooling the air in a region produces the opposite effect, a high pressure zone, steerable 
in the same fashion. By making multiple highs and lows and adroily positioning and 
steering them, the jet streams and other prevailing winds can be entrained, captured 
and steered. This alone allows substantial augmentation and steering of weather 
ects, 


һ. Warming or cooling the atmosphere in a storm or front to affect its power. 


Producing sharp negative energy EM pulses inside a storm so that the negative energy 
Dirac sea holes “eat electron charges, reducing the storm's charge and power. 


o Producing positive energy EM pulses just outside a storm in order to lift extra 
electrons from the Dirac Sea, to increase the storm's charge and power. In that case 
the resulting Dirac holes expand outward and away from the storm, having no effect 
оа it. As they meet stray electrons, these holes eat the electrons and both disappear 
hack into the vacuum, as ordinary vacuum (the Dirac Sea). 


e. Building very large rotational atmospheric flow in the path of a storm, and then 
sharply decreasing the diameter of ts curvature, so thatthe storm? angular 
momentum spawns concentrated spin flows or meteorological circulations, to form 
tornados, waterspouts, ec 


£ Establishing a large high pressure area in a region to block lower-pressure normal 
winds and storm directions. 


E Establishing а large low pressure area in a region to attract higher-pressure normal 
winds and storm activity. 

h. Focusing the interference zone inside а volcano's magma chamber and steadily 
‘depositing additional EM energy there builds up internal pressure, causing an eruption. 
А Slow rise in pressure, resisted by friction, engenders a large and violent eruption, 
and consequently maximizes the distant dispersion of great quantities of ach, lava, and 
other debris. 

i. By more rapidly inputting the energy into the volcano, the eruption will occur at a 
lower pressure and soa smaller eruption will ensue. 


ю Î (CHAPTER THREE 


A wooden model was constructed and fitted with infinite care and when. 
1 applied the pump on one side and actually observed that there was а ten- 
dency to turning, I was delirious with joy. Mechanical flight was the one 
thing I wanted to accomplish although still under the discouraging recollee- 
tion of a bad fall I sustained by jumping with an umbrella from the top of a 
building. Every day I used to transport myself through the air to distant re- 
gions but could not understand just how I managed to do it. Now I had some- 
thing conerete, a flying machine with nothing more than a rotating shaft, 
Aapping Wings, ik NU of unlimited power.* From that time on I made 
my daily aerial excursions in a vehicle of comfort and luxury as might have 
befitted King Solomon. It took years before I understood that the atmos- 
pherie pressure acted at right angles to the surface of the cylinder and that 
the slight rotary effort T observed was due to a leak. Though this knowledge 
came gradually it gave me a painful shock. 


Thad hardly completed my course at the Real Gymnasium when I was 
prostrated with a dangerous illness or rather, a score of them, and my candi- 
tion became so desperate that I was given up by physicians. During this pe- 
riod, I was permitted to read constantly, obtaining books from the Publie Li- 
brary, which had been neglected and entrusted to mo for classification of the 
works and preparation of catalogues. 


One day I was handed a few volumes of new literature unlike anything 
1 had ever read before and so captivating as to make me utterly forget my 
hopeless state. 


My studies were continued at the higher Real Gymnasium in Carlstadt, 
Croatia, where one of my aunts resided, She was a distinguished lady, the 
wife of a Colonel who was an old war-horse having participated in many bat- 
tles, 


T can never forget the three years I passed at their home. No fortress in 
time of war was under a more rigid discipline. I was fed like a canary bird. 
All the meals were of the highest quality and deliciously prepared, but short 
in quantity by a thousand per cent. The slices of ham cut by my aunt were 


j. All sorts of EM energy forms glowing spheres, hemispheres, etc. can be 
produced and used against various targets, for electrical and electronic destruction or 
Tor ап electromagnetic explosion when the energy contacts the intended target. 


k. Depositing extra imerfcromety energy into a fault zone increases stress and 
piezoelectric activity in the rocks, thereby inducing an earthquake when the rocks 
finally slip. Ву adjusting the rate at which the excess energy is added, the size of the 
suing earthquake can also be changed. 


1. ву increasing the charge of a storm, its electrical activity and the resulting lightning. 
strikes can be increased. This is useful, eg, in repeatedly producing large forest fires, 
particularly when combined with weather engineering to produce a drought condition. 
On the other hand, by decreasing the charge of а storm, its electrical activity and 
therefore its lighting strike activity can be decreased 


т. By inducing repeatedly pulsed negative energy in an area containing living animals ог 
humans, the animals or humans can be directly killed. Strong pulsing will result in 
rather instant death, where the bodies drop limply, with not even а nerve сей fring 
thereafter. Everything living — cells, microbes, viruses, whatever — in the powerfully 
struck bodies is Killed instantly, and the bodies do not decay, even over a month or 
тоге. The Soviets tested such weaponry їп this mode against two Afghan villages in 
their own war in Afghanistan, and iis probable that the Yakuza has produced portable 
negative energy EMP weapons with similar capability. 


п. The longitudinal EM wave sets — and beams of such — transmitted by a scalar 
interferometer easily penetrate Faraday shields, the ocean, the earth, ete. That is 
because maner is mostly empty space filled with Whitaker EM fields and potentials, 
which im turn are bundles of longitudinal EM wave sets. Hence matter is a 
superhighway” for the throughput of longitudinal waves. Such longitudinal wave 
weapons are very useful in atacking deep underground targets and facilities and 
destroying them or wreaking damage. As an example, the leader of a nation can be 
killed sining in the chair at his desk, by a precision scalar interferometer. The 
interferometry focus has been demonstrated down to a few inches. In Japan, the 
‘Yakuza has demonstrated this capability on a few occasions to kill several Japanese. 
critics inside shelters or shielded facilities. The significant impact on the very notion 
of shielding by strategic command and control centers in underground bunko and 
facilities can be easily appreciated, Essentially all facilities and personnel become 
completely vulnerable. 


ө. The use of a more portable scalar interferometer to destroy the electronic controls of a 
normal or nuclear power plant from a distance is obvious. With nuclear power plants 
this poses the risk of a melt down. Electrical controls for pipe valves, ete. are also 
vulnerable; spent nuclear fuel rods are largely stored in underwater pools on normal 
power plan sites. И valves open and the water drains from those pools, the rods will 
heat up and a melt down or very hazardous venting of radioactivity can ensue. 


P. The control systems for hydroelectric dams are deadly vulnerable to scalar 
interferometry attack. 


4, Large electronic complexes such as switching and control systems, centralized control 
‘systems for power grids and substations, ec are highly vulnerable to attack by long- 
ог short-range scalar interferometers. 


Chemical plants, refineries, fuel storage sites, tank farms, etc. are also highly 
Vulnerable to scalar interferometry, including to portable attack 

5. Liquid natural gas ships, oil tankers, etc. are also extremely vulnerable to scalar 
Intrferomeny ас. 

ıt Surges on the power diswibution grid transmission ines can easily be accomplished by 
‘scalar inteferomeay at will, methodically causing great damage to the grid and 
emergency shutdown of most of is "feeding" power plans. As much of the grid as 
desired can easily be kept nonfunctional, as long as desired, by occasional repeats 
froma single long-range scalar interferometer 

ч. Any communications center or headquarters is completely vulnerable to atack and 
destruction by strategic or portable scalar interferometers. Since a scalar 
Interferometer can also produce negative energy EMP pulses of extreme lethality in 
the interference zone, all centralized command and contol systems are essentially 
totally vulnerable. As an example, our own future network centric warfare 
Communications systems can be totally destroyed in a few minutes by only a few 
Scalar interferometers, even by just one. 

vv. Many other capabilities also exist to use the interferometry to affect the weather, the 
atmosphere, the rocks in the earth or at the bottom of the ocean, etc. 


Once the Yakuza scalar interferometers are factored into the strategic terrorist 
threat situation, there is no recourse that can save the present centralized electrical 
power system, large U.S. command and control systems, etc. 


The only way to prevent the total economic collapse of the United States induced 
by collapsing the centralized electrical power system is to immediately initiate the 
strongest possible energy from the vacuum systems development and production 
program. For the nation to survive the coming destruction of its power system, the 
goal must be to replace the entire centralized power system, including its long 
distribution lines and large feeder power plants, with decentralized EFTV power 
systems as rapidly as possible. That centralized system is simply not defensible 
and not sustainable against current threats, and against the hostile assets already 
Successfully inserted or waiting abroad to support terrorist operations inside the 
Us. 


So the strongest possible immediate efforts are necessary if we are to prevent our 
total economic collapse in about two years, and also our subsequent total 
destruction by combined scalar interferometry and internal terrorist attacks. A 
massive Manhattan-type project to develop and deploy EFTV electrical power 
systems is most urgently required, as at least equal to the highest U.S. priority. We 
bluntly state without further discussion that such EFTV systems are indeed 
already developed in our own country and worldwide, and so they are available, 
but they have deliberately been withheld or suppressed for decades. Now they 
‘must be unleashed. 


Short of a direct Presidential order and Presidential Decision Directive, there 
appears to be no way that the necessary program can be or will be galvanized 
because every powerful scientific industrial, and government laboratory cartel in 
аш society is bitterly opposed to any such program or action. Our morose 
assessment is that, unless some other major strategic factor significantly enters 
the conflict, the Yakuza and other terrorists — attacking our present centralized. 
and totally vulnerable control, planning, and energy systems - will probably 
succeed in catastrophically destroying the U.S. economy on schedule. If so, that 
will leave the U.S. prostrate for its subsequent rapid physical destruction by the 
jubilant Yakuza in a giant "turkey shoot". And hence our oblivion, 


USS, Societal Polarizations Are Being Gradually Increased 
Among sociologists, there is much support for the notion that societal 
polarizations naturally tend to increase (bili). Further, many pollsters state that 
the nation is very seriously polarized already, particularly since the recent 
presidential election, For example, quoting John Zogby on the 2004 elections 
(hiv): 

1 have been calling this the Armageddon election now for months because we 

are so polarized, о split culturally, politically, ideologically, demographically, 

like almost no other time in American history... The last time the nation was 

this deeply divided over what course to take was the original Armageddon 

election of 1800." 
However, for the first time in history, certain rather esoteric "mind war" 
FSB/KGB weapons are being directly employed to gradually and reliably 
intensify the societal polarizations in America— straight vs. gay, conservative vs. 
liberal, Republican vs. Democrat, one religion against another, one race against 
another, labor class vs. financial class, ete. The strategic objective is to increase 
and intensify the extreme ends of these polarizations, by altering the behaviour of 
certain leaders. With intensification, the polarizations will slowly become so 
fierce that, about two years from now, serious rioting and bloodshed massively 
spilling into the streets and cities will result in chaos, martial law, etc. and severe 
polarization and disorganization, In short, the society will be engaged in fiercely 
consuming itself. 


So far, the deliberate escalation of our societal polarizations by the new mind war 
and conversion techniques is right on schedule, as anyone can see now, and will 
Increasingly see over the next two years. 

U.S. societal polarizations will continue to increase now that the election is over. 
‘Temporary conversions and fractional conversions (vil) of the minds and mind 
‘operations (and therefore the behavior) of selected leaders or prime movers in the 
various polarization areas are being used and will increase. This capability arises 
from the branch of energetics known as psychoenergetics, and such measures are 
now being used selectively to intensify our polarizations, Particularly see our giant 
briefing on mind war and conversions, in the second part of this book. 


Dramatic tests of the distant, total control over the mind and behavior of a person 
performing an intensive technical task (flying and operating an aircraft as a 
‘weapons platform) (ху) were conducted against Captains Button and Svoboda in 
1997. А third test against Captain Hess in 1998 demonstrated total control of the 
autonomic nervous system as well. Those dramatic "suicides" were deliberate, 
high profile stimuli to see if our own intelligence analysts knew anything about 
psychoenergetics yet. The answer was a very resounding and clear "No, they are 
still ignorant of that area, they are very determined to remain ignorant of that 
area, and hence the nation is still deadly vulnerable to use of such weapons and 
effects." 


Our scientific community still does not understand that mind operations are totally 
electromagnetic but temporal, not spatial, although they also have virtual state 
projections in 3-space. Because the scientific community has suppressed the 
source charge problem, they have no notion of the exact mechanism by which 
Virtual state changes can be integrated to observable changes, electromagnetically 
by the action of charge itself. 


They also do not understand that observations in 3-space have small virtual state 
projections in the time domain (as mind operations). Our scientists have no 
understanding at all that mind operations are (i) electromagnetic, (ii) temporal, 
and (Ш) directly engineerable and creatable (but using time-polarized EM photons 
and waves). They do not understand what thought is, what intent is and what its 
exact mechanism of expression is, and haw mind and body are coupled to provide 
a living biological system. 


Again, because our nation is so totally vulnerable to mind war conversions and 
fractional conversions, a U.S. crash program of utmost rapidity to catch up in that 
area, under a Presidential Decision Directive, is urgently required 


For example, on his customary morning exercise jog at a military post in the U.S. 
in March 1998 Captain Gordon Hess suddenly veered aside, sat down, took out 
his knife and calmly stabbed himself in the neck and torso some 26 times, 
including multiple thrusts directly through the heart. Note that the shock of a stab 
through the heart is considered in forensic medicine as generating such shock and 
recoil of the autonomic nervous system that it is not possible for an intentional 
suicide to continue, much less to achieve a total of 26 repeated stabs until the body 
simply became nonfunctional and toppled over. 


In short, total control of even the deep autonomic nervous system was 
demonstrated resoundingly. The purpose of the test was two-fold: (i) demonstrate 
distant instant conversion and total control, including of the autonomic nervous 
system itself, and (ii) stimulate and "ping" U.S. intelligence to see if they knew 
what was going on, what had been tested, and why. Both purposes were achieved, 
The test went perfectly, and the U.S. demonstrated it was totally asleep and totally 
ognorant of such technology, and even of the technology's ansatz. Indeed, by 
order of the U.S. Army, two days later front loaders dumped two tons of dirt on 
the death scene, effectively hiding any further evidence. This is reminiscent of a 


similar U.S. government action at the crash site of the Arrow DC-8 at Gander Air 
Force Base, Newfoundland in 1985. A general officer arrived very quickly on the 
scene, and had the entire area bulldozed after extracting the wreckage. 


As stated, the Yakuza is a major arm and the protege of the FSI/KGB's 
coordinated asymmetric war and terrorism, carrying the bulk of the strategic war 
to be conducted within the U.S., and reporting to those die-hard old communists 
‘who ate the hidden FSB/KGB directors. The Yakuza view is that - together with 
the other terrorist organizations already having infiltrated substantial assets into 
this nation, and together with chaos in U.S. streets due to severe polarizatopms 
gradually being intensified now — they are already helping to bleed the dragon 
increasingly. Then as the scenario progresses they will joyfully begin the direct. 
destruction of the centralized U.S. electrical power system and other key 
economic targets (harbors, refineries, pipelines, etc). They will also participate in 
immune system spreading (explained later in this paper), as a force amplifier to 
biological warfare strikes by other terrorists. As all of this hostile action and 
destruction ramps up over the next two years, it will crescendo and 
catastrophically collapse the entire economy of the U.S. 


‘Added to assure that great economic collapse, there will also be a sudden and 
massive collapse of "group ordering and coherence" (GO) induced by massive 
conversions of "sleeper" inserted conversions and fractional conversions. E.g., Ву 
sudden switching conversion of massive numbers of key persons whose behavior 
instantly and dramatically changes all over the map, the order and coherence of 
any important group can be and will be devastated and lost, immediately. Our 
police forces may suddenly begin attacking our populace, while crews manning 
and operating our ICBMs, nuclear subs, and nuclear bombers "go crazy" and 
erratically start firing at our own cities, and at each other. And so on, in a society 
that has suddenly erupted into total schizophrenia. Throughout the U.S. and 
Canada, GO will rather dramatically become NO-GO, as all group coherence is 
lost and total chaos sets in, as in the two examples given. 


Given the planned present offensive schedule and the insertions already 
accomplished, indeed the plan for full strategic destruction of the U.S. is likely to 
succeed. 


The psychoenergerics conversions and fractional conversions are a major strategic 
weapons program in support of the present three-year "Operations Phase" 
schedule for strategic destruction of the U.S. So it is also а program that supports 
the strategic destruction of the centralized U.S. electrical power system including 
its infrastructure, as one purpose. 


The original targets desired by Bin Laden for the 9/11 attack actually were 
nuclear power plants ete. — parts of the centralized electrical power system — 
rather than the more symbolic Twin Towers, Pentagon, and White House. The 
targeting was apparently changed by Bin Laden himself, He felt that his assets in 
place and available were not yet sufficiently tained to produce a truly effective, 
coordinated simultaneous set of attacks on nuclear power plants and other 


"harder" targets. So to guarantee success, he opted for strikes on symbolic but 
softer targets, which would provide great publicity stimulus in the MidEast for his 
cause, in addition to causing great consternation in the United States. 


Insertions Far Exceeding Public Acknowledgment 

Long before its economic collapse in the latter 1980s, the former Soviet Union 
inserted nuclear weapons in all our major cities and population centers, along with 
Spetznaz teams to detonate them on command. Lunev's book {lxvi} even tells a 
few of the ways the weapons were inserted. Those weapons and teams, still 
controlled by the old-guard Communist faction that dominates the FSB/KGB, are 
still here, still waiting for the order to detonate the nuclear weapons and destroy 
the United States. The Communist faction (not the younger and more liberal 
faction from which Putin comes) is the one plotting to destroy the United States. 


‘These Russian nuclear weapons and teams may be brought into play during the 
operations phase as several substantial nuclear explosions in major U.S. 
population centers that will be blamed on the international terrorists. The result 
will be great loss of life, nuclear contamination of several large U.S. cities, 
complete overwhelming of our Homeland Defense and medical capability to 
handle mass casualties, and terrible physical damage to further guarantee the 
scheduled catastrophic U.S. economic collapse once the centralized electrical 
power system is taken out. 


As previously mentioned, we would have been destroyed by the former Soviet 
Union in the late 1970s, by those successfully inserted Soviet nuclear weapons 
already at their target sites on station in the U.S., except that a friendly nation also 
inserted nuclear weapons massively Into the cities and key target areas of Russia. 
"Those friendly weapons are also still in place, waiting for the order for their 
detonation if necessary. This sort of thing in the "old days" of cold war 
intelligence was called dead man fuzing. It is still in place today, but its "range of 
uses and functions" has substantially increased. 


Being chess players and rational adversaries, the Russians can be countered by a 
balance of terror Including dead man fuzing — the old Mutual Assured 
Destruction (MAD) notion with the twist of using inserted nuclear weapons 
already on site in the targeted nation — because they will not just commit mass 
suicide for Mother Russia. So the United States survived in the 19705, courtesy of 
ıa friendly nation, and we were not suddenly destroyed by American city after city 
blowing up in a nuclear inferno. The MAD tactic worked because the adversaries 
were known and their location could be destroyed at will. 


However, with irrational foes such as those in the war on Islamic terrorism, 
‘mutual assured destruction is not an effective deterrent. There is no single nation 
or location in which to insert "dead man fuzing" against the terrorists or target 
with deliverable weapons of mass destruction. The present terrorists are not 
localized, but are dispersed worldwide and embedded in the civilian populaces of 
many nations, including our own. In that case, there is only assured destruction of 


the nation targeted by the terrorists, if and when the terrorists successfully place 
enough weapons of mass destruction into the targeted nation(s). In short, MAD 
simply turns into AD. The terrorists will soon achieve that capability, if they have 
not already reached it. 


In the case of assured destruction, the insertion phase — which can reach a very. 
high assurance level before the operations phase is initiated — becomes the key to. 
winning or losing, given that the terrorists have or obtain sufficient WMD assets 
to insert. 


The purpose of strategic asymmetric warfare is to kill or destroy the targeted 
populace. It is a fanatical ultimate expression of General George Patton's famous, 
blunt statement: 


"т want you to remember that no bastard ever won a war by dying for his 
country. He won it by making the other poor dumb bastard die for his 
county." (Isi). 


Modern Asymmetrical War: The Scorpion Duel 
We thus are back to the absolutely primitive warfare of two dueling scorpions: He 
who first succeeds at insertion, and then strikes his enemy hard and decisively in 
his vitals, is he who wins a priori. 


The procedure is to first ensure that one will hit the foe's vitals catastrophically, 
and sufficiently to destroy the entire foe himself. That is the Insertion Phase. Then 
the procedure is to unleash what has been assembled, thereby destroying the foe. 
‘That is the Operations Phase. 


Hence the success of the insertion phase — inserting the necessary WMD and 
operational teams into those vitals in advance — predetermines the success of the 
subsequent operations phase, where one strikes on order, unleashing the WMD 
and destroying the nation's vitals and therefore destroying the foe. 


For the targeted scorpion, there is no turning back or delay, once the insertion 
phase of the scorpion duel begins against him. Successful insertion of the required 
WMD and WMD teams — during a time our folks innocently think of as 
peacetime” — almost inevitably wins the war by destroying the penetrated 
adversary very shortly after the operations phase begins. In a nutshell, those two 
phases — insertion followed by operations — constitute the "offense" part of 
asymmetric war. And since peacetime is just the Insertion phase, asymmetric war 
js perpetual war, whether or not shooting is ongoing. 


"There has been little public "briefing" by our government on what the estimated 
success of the insertion phase against us has been and is now. Apparently much of 
the analysis is in disatray, filled with assumptions, and very short on actual 
definitive data. It also follows that most definitive data in this area would be 
highly classified, particularly to protect effective human intelligence (HUMINT) 


Now one can appreciate VP Cheney's morose statement. Since "peacetime" now 

just another name for “insertion phase", then "perpetual peace" is still 
yerpetual war" in the new vernacular. So we have entered a "perpetual war" we 
have not previously known or understood. There is no real peace in the sense we 
think of it. There never will be any peace again, until one opposing side of the 
dueling scorpions is utterly destroyed. 


‘The "defense" part for the terrorists is to hide or defend their own “vitals” — their 
actual bases, support organizations, supply routes, troops and forces and 
equipment, etc. In the present asymmetric war, there are no single terrorist bases 
for us to just "knock out” decisively. We cannot win this war by simply having 
ош troops riding out of "Fortress America", meeting and defending some hostile 
army on some distant battlefield, and then riding back into our protected fortress 
again. There no longer exists such a thing as a "protected Fortress America 


identifiable single army on a single foreign battlefield, the terrorist 
are hidden around the world, in many places, and in many ways. 
Many of them — often the most dangerous of them — are secretly hidden right 
here in the United States, inserted during the insertion phase which has been 
‘ongoing for at least 20 years. 


In the U.S., we cannot "hide" our vitals such as refineries, pipelines, railroads, 
bridges, electrical power plants and long transmission lines, harbors, water 
supplies, food supplies, etc. Instead, we can only try to protect them against their 
certain attack, and гу to limit the damage and destruction. The main target for the 
terrorists is nat just our military forces, but is primarily our civilian populace and 
especially our national economy — which is particularly vulnerable by the rather 
simple destruction of our centralized electrical power system and its primary 
support infrastructure. 


‘The real art of asymmetric war is to first draw most of the targeted opponent's 
military forces out of the protected fortress and get them scattered widely in 
distant locations and distant struggles. By augmenting the distant resistance, this 
forces the targeted nation’s military forces mostly to be deployed elsewhere, 
leaving the internal fortress itself much less protected, and thus making it highly 
vulnerable, 


Once the major decisive action is shifted to inside the protected fortress, there is 
an urgent necessity for (i) a strong Homeland Defense, (ii) well-organized and 
effective mass casualty treatment capabilities (which presently do not exist), and 
(lii strong border defenses, sealing of the borders, and interception of insertion 
attempts as they occur, ete. This also presently is not in place; our borders are full 
of holes and in many ways almost а joke. There is also the urgent need to go after 
the opposing scorpion's "vitals" wherever the pieces can be located and "fixed in 
place" and destroyed. 


Ironically, for the U.S. these urgent needs come at a time when our HUMINT 
resources have largely been abandoned or nullified, by the past fascination of our 


intelligence community for technical widgets such as satellite photography, etc. 
So our ability to ferret ош inserted cells and WMD has been sharply reduced by 
the intelligence community itself. 


Effective HUMINT takes years to get established with successful agens 
infiltrated into the terrorist cells and planning organizations. So not too much is 
going to be rapidly accomplished to resolve our HUMINT shortfalls. Much of 
what HUMINT is available is either from foreign sources or is due to the 
clandestine cooperation of much of the peaceful U.S. Muslim community, which 
sees this nation as its own country, and thus sees any threat to destroy the U.S. as 
a threat against the peaceful Muslim religion itself. To understand some of the 
factions and divisions of the Muslim world, the reader is referred to treatises by 
Williams (xcvi, xcii) 


But the scorpion duel is highly sensitive to being able to (i) find the opponents 
vitals (which now are the inserted assets and terrorist teams within one's own 
nation) and (ii) go after the scorpion’s vitals and destroy them in what are 
erroneously called "peacetime operations”. Ironically, one sets up winning or 
losing the asymmetric war, by one's actions in peacetime. Once in an asymmetric 
war, “peacetime” is the absence of significant avert active hostilities, but with the 
presence of fierce covert insertion and preparations for the follow-on operations 
phase and the "knockout" punches. 


Distant Military Actions: Necessary but Not Sufficient 
Hence one cannot think of winning major battles and the asymmetric war in a few 
months or even a few years, simply by fighting successfully on well-defined 
distant battlefields, Those distant conflicts and confrontations are necessary but 
not sufficient, a term mathematicians delight in using. It simply means one has to 
do it, to prevent losing, but by itself it is not sufficient to win the war on terrorism. 


Instead, one must also think of a continuing grity, gruesome war, lasting for 
decades, ongoing in one's own cities and population centers and installations. One 
rather gradually grinds dawn the terrorist opponents and rather gradually uncovers 
and destroys the various parts of their vitals, while protecting one's own vitals as 
‘much as possible, and while rooting out everything one can of the insertions made 
by the foe or further attempted by the foe. Here effective HUMINT is vitally 
important, and our shortage of it is a grave strategic vulnerability. Obviously our 
Intelligence agencies are also scrambling to try to get such HUMINT effectively 
going again 

fone destroys the terrorists assets and capabilities before they destroy him, one 
survives, but still must root and destroy the terrorists themselves. If one does not 
succeed in doing that, one dies because the terrorists will resurge and destroy him 
without mercy. This is the message the Al Qaida and other terrorists are 
symbolically sending, when they behead prisoners and hostages. It is absolutely a 
scorpion duel to the death. 


‘With the abrupt wake-up call of 9/11, we were suddenly confronted with the 
continuing and unrelenting nature of this asymmetric warfare. At least officialdom 
and our armed forces were confronted with it; there has been no truly adequate 
news briefing or educational series for the American public on such matters. 


"The military schools of the Army, Navy, and Air Force do Include education on. 
such asymmetric warfare, including highly classified courses at the top secret 
level. But certainly the U.S. public still does not understand the absolute necessity 
for Cheney's morose statement or ће full nature of the new reality of asymmetric 
war (xlviii). Indeed, much of our population is polarized, because of— for one 
thing — a substantial and naive belief that all problems could readily be solved by 
negotiation, if only Bush were so inclined. 


Indeed, as with every other strong and emotional subject, the subject of 
“asymmetry” in warfare is itself a societal polarization area, Typical “anti-views 
simply dawnplay the very notion of asymmetry as being "nothing new or special 
in warfare {lxviii}. As one reads such treatises, it becomes crystal clear that our 
own strategic planners and strategic theorists themselves are often confused, 
simply recasting asymmetric war into what has gone before. They are not 
factoring in such radical developments as the Yakuza's acquisition and use of 
scalar electromagnetic superweapons, or the dramatic change that occurs in the 
theory once full strategic U.S. destruction is a capability already in terrorist 
hands, with multiple knock-out blows already cocked and waiting. And they 
certainly are not factoring in the stunning implications of mind war, conversions, 
ас 


fone can disable an entire populace mentally, at a single stroke, one can use such 
"mind war" conversion switching to destroy any order in the society nearly 
instantly. 


With suitable preparation during the insertion phase, terrorists and foes with such 
capability can indeed achieve sudden massive "knockout" of a targeted populace, 
in ways presently not dreamed of by the open press. 


Asymmetric Warfare Simplified: An Overview 
Let us briefly discuss this "new" kind of "old" warfare in the most direct manner 
possible. The present war is a very different kind of warfare called asymmetric 
war. It consists of two phases: (1) the insertion phase, (conducted in what we 
erroneously call "peacetime"), during which the necessary WMD and teams to 
operate and unleash them are inserted in the targeted nation’s populace, 
population centers, and key target areas and made ready to go, and (2) the 
‘operations phase, in which the inserted forces and assets are unleashed, thereby 
destroying the targeted nation — in this case, the U.S. itself. The bulk of the target 
and intention is to kill U.S. civilians and destroy critical facilities right in the U.S. 
homeland — as many as possible, as efficiently as possible, and wherever and 
whenever possible, 
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like tissue paper. When the Colonel would put something substantial on my 
plate she would snateh it away and say excitedly to him; “Be careful. Niko is 
very delicate, 


Thad a voracious appetite and suffered like Tantalus? 


But I lived in an atmosphere of refinement and artistic taste quite un- 
‘usual for those times and conditions. The land was low and marshy and ma- 
laria fever never left me while there despite the enormous amounts of qui- 
mine consumed? Occasionally the river would rise and drive an army of 
rats into the buildings, devouring everything, even to the bundles of fierce 
paprika. These pests were to me a welcome diversion. I thinned their ranks 
by all sorts of means, which won me the unenviable distinction of rat-catcher 
in the community. At last, however, my course was completed, the misery 
ended, and I obtained the certificate of maturity which brought me to the 
cross-roads. 


During all those years, my parents never wavered in their resolve to 
make me embrace the clergy, the mere thought of which filled me with 
dread.“ I had become intensely interested in electricity under the stimulating 
influence of my Professor of Physics, who was an ingenious man and often 
demonstrated the principles by apparatus of his own invention. Among these 
I recall a device in the shape of a freely rotatable bulb, with tinfoil coatings, 
which was made to spin rapidly when connected to a static machine. It is 
impossible for me to convey an adequate idea of the intensity of feeling I ex- 
perienced in witnessing his exhibitions of these mysterious phenomena. 
Every impression produced thousand echoes in my mind. I wanted to know 
more of this wonderful force; I longed for experiment and investigation and 
resigned myself to the inevitable with aching heart. Just as I was making 
ready for the long journey home I received word that my father wished me to 
go on a shooting expedition. It was a strange request as he had been always 
strenuously opposed to this kind of sport. But a few days later I learned that 
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Secondary? to the important of population Kill during the operations phase is the 
destruction of the targeted nation's economy, catastrophically and decisively. If 
the foe succeds dramatically in accomplishing the insertion phase, the foe will 
almost automatically win the follow-on operations phase a priori, unless he is an 
ter fool 


Further, the development of secret weapons and superweapons is not confined just 
to their use in overt warfare. Depending on their nature, they can also be used in 
covert or asymmetric warfare, in great surprise and shock upon the targeted 
populace. 

Ош very real problem today is that the insertion phase has been going on for at 
least two decades, while we were literally "sleeping" as far as intercepting and 
degrading the insertion effort by any substantial degree at all. The blunt truth is 
that the terrorists! Insertion Phase has just about been successfully accomplished. 
already. We are in grave danger of being utterly destroyed, with high assurance, 
in the three-year Operations Phase whose first part has already begun. 


Compare the conduct of asymmetric warfare as analogous to orienting and setting 
up weapons and ammunition and target lists for a massive artillery barrage, and 
preparing to make a massive attack with that barrage. One first gets the artillery 
{guns shipped into the necessary assembly areas, assembled in place, with their 
ammunition and crews inserted and made ready, with their target lists completed 
and waiting. Then one gets the vast assembly of guns and crews properly 
registered on their specific targets and ready to go. Thats the "insertion" or 
"preparation" phase for a normal mass artillery bombardment. 


Then the assemblage of "weapons in place" simply fires the massive barrage on 
order, and that is the "operations" phase, exploding with suddenness and great 

iolence right on the enemy's vitals. An Important major characteristic of this 
"normal" warfare insertion phase is that И is the insertion of the delivery systems, 
to chosen "attack positions" outside the targeted area. 


In asymmetric war, instead of assembling all the external delivery systems 
(Cannon, rockets, missiles, bombers, ete.) it is as if most of the deadly ordnance is 
already delivered and is assembled right in its target areas, inside the targeted 
nation, along with the necessary teams to set them off right there in place. Long- 
range additional systems placed “outside” the targeted nations can also assist or 
lend support, particularly if the systems are still secret and unknown to the 
targeted nation. 


" However, if the economy can be catastophically destroyed along with total disordering of 
the society by sudden massive mind conversions, destroying all coherence, the entire 
population is reduced to hapless targets and already completly defeated. Such a hapless 
populace can hen be methodically destroyed. 


In short, in asymmetric warfare the "delivery" pan of the former operations phase 
is pre-accomplished, before hostilities even begin. So the insertion phase gets the 
artillery rounds placed right at the target during and avoids any 
further assembling of the external artillery pieces, rocket launchers, and other 
delivery systems necessary in the conventional war approach. 


"Thus successful insertion in asyminetric war overcomes one of the vagaries of 
standard war: the inaccuracies and mishaps caused by misdeliveries and/or losses 
of the delivery systems themselves prior to delivering the ordnance on the distant 
targets. In normal war, those misdeliveries and losses to the delivery systems 
directly subtract from the effects achieved on the target once the attack is initiated. 
Tn asymmetric war, the cost of misdeliveries and losses to the inserted WMD are 
paid for before the hostilities and before the attack (the operations phase) begins. 
So given a successful insertion, "delivery system losses" prior to attack до not 
subtract from the effectiveness of the attack results, once the attack is initiated. 
Indeed, successful insertion is a great force amplifier. 


Once the hostile terrorists possess weapons of mass destruction and have already. 
delivered them onsite to the actual targets, the "massive barrage" of the operations 
phase is certain to destroy the targeted foe, if the terrorist leaders have any 
competence at ай in their planning and preparations, The great advantage of the 
insertion phase is that it covertly prepares a great "barrage" where the 
"ordnance delivery to the exact target locations " has already been accomplished. 
and its lethal effectiveness against the actual targets has therefore been assured in 
advance. With proper stealth and intrigue, the insertion phase can be 
accomplished slowly and at will, and without any extraordinary resistance being 
offered by the "sleeping? targeted nation or population! After all, it is “peacetime” 
when such clandestine insertion operations are conducted. In the new concept, 
"peace" is simply the insertion phase of ће perpetual war. 


So asymmetric war bypasses much of the normal overt concern with long range 
delivery systems such as ICBMs, strategic bombers, aircraft carriers, nuclear 
submarines, ete. The usual glant armada of delivery systems is largely 
unnecessary, if the terrorists can successfully perform the covert insertion phase, 
instead, the terrorists’ major early activity is in ordnance procurement, not in 
building long range delivery systems, 


Obviously asymmetric war dramatically differs dramatically from normal 


symmetric war, and so there are definitely some new questions which must be 
asked and answered. 


A Few Questions to be Answered 


In an asymmetric war situation, some major appropriate questions forthe targeted 
mation are: Are all the terrorists identified as to parent organization, еіс? How 
certain is the targeted nation that there have been no substantial omissions from its 
foe identification and capabilities list? Аге there already effective compensatory 


plans in case there suddenly are uncovered additional terrorist organizations or 
parent organizations, and/or additional capabilities? 

What is the WMD and other clandestine weapon capability of the terrorists, their 
organizations, their supporting nations or groups, etc.? How certain is the targeted 
mation that there have been no substantial omissions from the weapons capability 
lists? Are there already effective compensatory plans in case there suddenly are 
uncovered addtional WMD or clandestine weapon capabilities of the terrorists or 
their parent organizations? 


In view of Secretary of Defense William Cohen's seminal 1997 statement, what 
specifically is the capability of the terrorists to cause those volcanic eruptions, 
weather engineering and climate control, and initiation of earthquakes? 
Particularly in view of anomalous quake swarms ongoing, and the disastrous 9.3 
undersea quake on Dec. 26, 2004 that initiated the catastrophic tsunamis in Asia? 
What specifically is the nature of these strange "electromagnetic" weapons 
confirmed by Defense Secretary Cohen? What specifically are the counters to 
them, and specifically how effective are these counters? Further, why is so large a 
percentage of the government still unknowledgeable of this critical portion of the 
terrorist threat and thus totally unprepared for it? Why has the American public 
пог been completely and adequately briefed on these confirmed terrorist 
developments? 


Even though known specific foreign areas with concentrations of the terrorist 
Organizations and/or their support groups are targeted for attack and 
neutralization, how much of the total terrorist capabilities have been reduced by. 
such measures? What if anything has been the impact on the inserted capabilities 
already inside the United States? 


Exactly what information is officially available (and to what degree of 
confidence) on the "missing" 5 Ukraine SS-19 Stiletto ICBMs, each missile with 
6 nuclear warheads and each warhead of several hundred kilotons yield? {Ixix} To. 
add spice to the controversy, three years after "all" the 55-195 were supposedly 
Turned in and accounted for, another 31 physically turned up in Ukrainian silos 
and warehouses! One also questions what happened to the additional 230 or so 
missing "extra" nuclear warheads from the Ukraine total? (vx, lxxi} What 
happened to the missing Russian suitcase nuclear weapons? {lxxii} What 
happened to the 20 suitcase nuclear weapons allegedly purchased by Bin Laden 
{lxxiii}, ete.? What if anything has been done about the already-inserted Russian 
nuclear weapons and Spetzna2 teams in our cities and population centers? What if 
any defense or countermeasures exist to prevent our destruction at some point, 
from these nuclear weapons alone? And again, why has not the American public 
been adequately briefed on such hostile capabilities and on the "nuclear knives. 
already at our throats"? 


How long has the insertion phase been ongoing? How effective or ineffective has 
interception and neutralization or intercept of the insertion attempts been? Again, 
‘why has the American public not been thoroughly briefed on these areas? Why 


hhas the Congress not been adequately briefed on them? What is Homeland 
Defense doing about them? 


What is the probable target listing believed to have been compiled by the 
terrorists, based on their actual weapon capabilities and the degree of insertion 
success actually accomplished? Considering Bin Laden's background in 
economics, and his past statements on the Importance of disrupting the economics, 
is not the near-absolute vulnerability of our centralized electrical power system 
‘our greatest strategic weakness, insofar as catastrophic collapse of the U.S. 
‘economy being introduced? If so, why has the scientific community and industrial 
‘community been allowed to push for hot fusion, hundreds of pebble bed reactor 
nuclear power plants, etc. when our entire centralized electrical power system will 
be destroyed long before any of those could come on line? Even if the nuclear 
power plants were built and on line, they too are "sitting ducks" and "fat targets" 
зо what is to prevent their easy instruction by the Yakuza scalar interferometers, 
both long range external systems and portable inserted systems? 


What are the various options for the assessed terrorist "preparation" at the 
particular stage of their insertion phase, or in the near future? Which of these 
options have the greatest probabilities of destroying or inflicting unacceptable 
damage on the targeted nation? Which of these options are also matched by 
known or detected insertions already accomplished or attempted? 


Since we know that certain of our enemies — e.g., the KGB/FSB — understand 
the importance of surprise weapons or superweapons, what is our very best 
assessment of the probability and capability for the terrorists possessing and 
inserting surprise weapons or superweapons for which the targeted nation has 
little defense capabilities? E.g. what about the surprise "electromagnetic" 
"weapons the U.S. Secretary of Defense confirmed, while most of the U.S. 
government officials — and even our own intelligence agencies, which still 
largely base their EM intelligence analyses on the totally inadequate electrical 
engineering model — are still unaware of them? Why has not our scientific 
community been made fully avare of them, and put to intensive work on them? 
‘And since it is perhaps our greatest vulnerability, why is an aged piece of 
inadequate EM modeling with known serious falsities still perpetuated by the U.S. 
scientific community, NAS, NSF, NAE, the DoE, etc.? Who's competently 
‘watching the "technical store" anyway — is anyone? Or is everyone just blithely 
accepting the self-serving scientific cartels’ pronouncement that "we are the 
greatest? 

With a three-year plan already in motion for our total destruction, and with a large 
key role played by the vulnerability of our electrical power system and its coming 
destruction, why are not our Department of Energy, National Academy of 
sciences, National Science Foundation, ete. already under strong Presidential 
orders to reprioritize their energy research at the greatest speed possible? Why has 
not the U.S. scientific community already corrected the terribly flawed CEM/EM. 
mess that is taught in our universities and used by our power engineers? Why are 


they not conducting a massive Manbattan-type project for energy from the 
vacuum systems to totally replace the present centralized power system? Then is 

no other possible solution, once one recognizes that the centralized electrical 

power system itself is going in be destroyed with very high assurance, within 
about two years from now. So why are all our scientific efforts actually siphoning 
fff research funds for puerile things which will take decades and will not do the 
job even then, while enriching and perpetuating the "scientific entourages" driving 
this sad situation? Since a major part of the problem is the great leap forward of 
the Russian science of energetics — now 50 years old — and its development of 
superweapons, then why are our scientists still largely preoccupied with standard 
electrical engineering and classical electrodynamics — models so hideously 
flawed and made so antiquated by the progeess of physics that they should have 
been dramatically changed at least three quarters of a century ago? 


Why is there no really substantive understanding or definitive work ongoing to 
lapidly develop means of collecting and using the unlimited free EM energy 
pouring from every charge and dipole in the universe, including in every EM 
circuit and self-restricted electrical power system? 


Many other similar questions can be and should be raised, but the foregoing 
questions demonstrate the direction and intent of what should be queried. 


‘The Ease with which Terrorists Could Obtain WMDs 
In facing an asymmetric war launched against us, the availablity of clandestine 
WMD to the terrorists, so that the weapons can be inserted, becomes a primary 
consideration — along with an extraordinary need to understand the new 
superweapons and rapidly develop counters and defenses. 


‘An internet search for two search terms: Voz Island in the Aral Sea {Ixxiv} and 
anthrax, will quickly demonstrate the ready availability of WMD to any 
‘competent and supported terrorist organization. The Russian biological weapons 
research and production facilities there were the world's best, appreciably ahead 
of similar facilities in the West. Hundreds of tons of very high quality biological 
‘warfare agents were just dumped on Voz Island from those Russian facilities 
‘Quoting Marshall, Malakoff, and Holden (Ixxiv) 

“The United States and Uzbekistan are close to finalizing plans for a $6 million 

cleanup of a former Soviet bioweapons facility. The effort is aimed at 

preventing terrorists from harvesting live anthrax spores from a secret dumping 

ground. 

For nearly 60 years starting in the 1930s, the Soviets released anthrax, plague, 

and other weaponized pathogens on Vozrozhdeniye (Resurection) Island in the 

Middle of the Aral Sea. In 1588, at the end of the Cold War, weaponcers buried 

tons of а particularly potent strain of powdered anthrax at ihe site, mixing the 

bacteria with bleach in steel drums to Kill 1. But several years ago testers found 

thar some of the anthrax is still alive, and water diversions from the shrinking 

Aral Sea have since opened a land bridge to the once isolated island. Fearing 


that terrorists might try to harvest ready-made bioweapons from the site, US, 
Officials agreed in October to pay for destroying the anthrax and a nearby 
testing іу. 
Actually, for quite some time, any funded terrorist organization that wished a 
Copious supply of the finest anthrax ever made, and wished a strain already 
resistant to many of our treatments, could just go to Voz Island, pay the natives a 
litle sum, and dig up the dirt in the appropriate part of the dump site, sack it up, 
and сапу it away. Or pay the natives a bit more, and they would dig it up and sack 
it for the buyer. Wash out the dirt, and one would have all one wanted of the 
highest grade anthrax spores ever made. It's safe to assume that those terrorist 
‘organizations who wanted a copious supply of high grade anthrax already 
obtained it with relative ease. 


Bin Laden also obtained anthrax and other BW agents from other sources {lxxv}, 
as well as at least а few nuclear weapons, 


Other BW agents and nuclear materials were available on Voz Island also, in the 
same way. And much of that WMD procurement will already have been covertly 
Inserted into the U.S. E.g., where do our agencies think that the extraordinarily 
high grade anthrax mailed in some letters after 9/11 could have come from? Most 
probably, it came right from Voz Islan, 


The mailing of high grade anthrax in letters sent to a few important U.S. targets 
after 9/11 was not an attack at all, nor was it so intended. The mailings were 
undoubtedly а small test attack to ascertain the amount of disruption and 
economic damage that could in theory be obtained by mass mailings 
simultaneously, through the mail in many locations, to thousands of targets. The 
results obtained by these little sample mailing tests showed that mass mailings of 
anthrax powder, in letters sent to selected high level targets, would create chaos, 
extensive delay, and substantial economic disruption. Неге again one sees the 
coordinated planning toward our economic disruption, damage, and collapse, 


A Simple but Lethal Strategic Strike with Horrific Casualties 


As is known, anthrax is highly lethal when ingested or breathed into the lungs. So 
а simple spray attack on a large metropolitan area, by a small 2-seat Cessna 
aircraft with two men aboard — one flying and one spraying out the side — could 
account for from one to three million casualties (xxvi), almost all of whom will 
die. Quoting Betz (lxvi): 


"A 1993 study by the Office of Technology Assessment concluded that a single 
airplane delivering 100 kilograms of anthrax spores — a dormant phase of a 
bacillus that multiplies rapidly in the body, producing toxins and rapid 
hemorrhaging — by aerosol on a clear, calm night over the Washington, D.C., 
area could kill between one million and three million people, 300 times as 
‘many fatalities as if the plane had delivered sarin gas in amounts ten times 
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Needless to say, the emergency treatment capabilities of the entire struck area 
‘would be completely overwhelmed. In such a cas, triage becomes the oficial 
policy. Unless the treatment were started immediately for a civilian who inhaled 
the anthrax, it would be largely ineffective anyway. Once the symptoms appeat, 
conventional treatment is largely hopeless. 


Triage is the classification (medical screening and sorting) of patients to 
determine the need and priority for treatment and transportation {Ixxviii}. Triage 
‘generally separates patients into four categories, according to the priority for 
treatment that will be followed: 


High Priority (Red): Patients who need immediate treatment and immediate 
transport in order to survive. (But refer also to category 4 below). Those who need 
immediate treatment but cannot be expected to survive even if treated go into 
category 4 (Black), not Red, 


Intermediate Priority (Yellow): Patients who will most likely survive but require 
treatment, 


Low Priority (Green): Patients who require little or no treatment or whose 
treatment and transportation can be delayed. 


Lowest Priority (Black): Patients who cannot be expected to survive even with 
treatment, those who cannot be expected to survive in a mass casualty situation, 
and those whose vital signs are absent, 


In a mass casualty situation with very scarce supplies and nowhere near sufficient 
mass treatment capabilities, triage becomes necessary and officially applies. That 
means casualties classified in the Black (lowest priority) category — such as 
patients already showing the anthrax symptoms, and therefore almost certain to 
die with or without treatment — will just be set aside, made as comfortable as 
possible, and allowed to die. There is very little to be gained by treating them with 
conventional treatment, Even if given every treatment available, almost all of the 
patients in this category would die anyway. With triage sorting, the very scarce 
and precious antibiotics and treatments will be reserved for those who have a 
better chance of surviving И treated. 


"This is one of the harsh decisions, of the type formerly reserved for military forces 
їп the field under desperate circumstances, which will have to be made for our 
civilian populace and wounded as well. 


The True Cause of Gulf War Disease 
By use of scalar interferometry (as is possessed by the Yakuza) or quantum. 
potential weapons (which the Yakuza does not have, but the KGB/FSB does), in 
advance of the attack it is possible to trick the immune system of each person in 
the targeted populace area so that it erroneously "detects" invasion by, say, two 
dozen different pathogens at once. This is done by simply placing the EM 
"shadow disease engines" or "shadow precursor engines" (in the virtual level just 


beneath quantum level) for those specific pathogenic conditions in weak EM 
radiation or in quantum potentials focused into the bodies in the area targeted. 


‘The immune system reacts to what it detects, not necessarily to what is actually 
occurring. Given this deliberate stimulation and the resulting alarming false 
detection, the deceived immune system desperately spreads its finite assets across 
those "detected" two dozen invading "shadow" pathogens. And it does detect the 
interaction of faint precursor engines for the specific two dozen diseases, 
deliberately radiated into the body and thus interacting with charges in its cellular 
mass. Such a "spread" immune system is then just about totally vulnerable to any 
real attack by any normal opportunistic real pathogen in the area — either 
natural or terrorist-induced — because the immune system cannot marshal any 
additional resources. In a bizarre way, this is a new form of asymmetric 
biological. warfare, designed to pre-disable the immune systems of the targeted 
populace, dramatically increasing the effectiveness of the real BW pathogen being 
introduced (by anyone, including other terrorists). 


In the absence of deliberate BW pathogen attack, the result of spreading the 
Immune systems in a targeted area is an extraordinarily heightened vulnerability 
of the radiated populace to ordinary opportunistic infectious pathogens in the 
populace's environment, to which the humans in that populace are then physically 
exposed. 


There are always such opportunistic pathogens in one's environment, but usually 
the immune system can handle most of them with a shrug. But the deceived living 
body with a spread immune system will be quickly and easly attacked by multiple 
environmental pathogens, unable to effectively resist, and without the organism's 
usual immune system's protective resistance {Ixxix}. That living body with its 
spread immune system will shortly develop a whole “cocktail” mix of 
‘opportunistic diseases. If the immune spreading intensity is lowered a bit, then 
only a percentage of the persons with the effect will develop the "cocktail mix of 
diseases" syndrome. If the immune spreading is lowered even further, then only 
those persons already having additional "immune system lowering” will be 
affected. 


This "spreading of the immune system" is what was deliberately done to generate 
ıhe "Gulf War Disease" in some of our soldiers in the first Gulf War. The immune 
systems of our soldiers in certain areas — already weakened a bit by multiple 
vaccinations — were spread by hostile forces, as a test to see if our scientists and 
analysts recognized what was being done. The immune spreading signals were 
deliberately lowered to the point that none of the French troops — who had 
refused to take the mix of vaccinations we administered our own forces, and 
which do reduce the ability of the immune system for some weeks — developed 
the "cocktail mix" diseases and syndrome, while some of the U.S., Canadian, and 
British forces who did have lowered immune systems as a result of their 
vaccinations did develop the "cocktail mix of diseases" called the Gulf War 


‘Syndrome. The natives in the area had not had their immune systems lowered by 
vaccinations, and so no change occured in that populace. 

Ош scientists did not understand it at all. They did not understand it then, they do 
not understand it to this day, and they will not understand it tomorrow unless 
forcibly ordered to meticulously consider and experimentally investigate what 
happens when immune systems are indeed spread in the fashion being advanced, 
and when specific tailoring to select the targeted populace subset is also used, 


Combining immune system pre-spreading with subsequent real BW attack will 
increase the yield of the attack itself by a factor of at least three. At the same time, 
other opportunistic infections will also interact very strongly, with litle resistance, 
so that à “cocktail” mix of diseases will ravage the population whose immune 
systems have been spread. 


We point out but do not further discuss the dramatic effect on those treated Triage 
casualties, if those casualties have pre-spread immune systems. The effectiveness 
of the treatment will be severely lowered, so that a much greater percentage of 
those treated will also die. 


Our scientists still have not comprehended the higher group symmetry 
electromagnetic mechanisms by which health and disease changes in personnel in 
the US. Embassy in Moscow were induced during several decades of microwave 
radiation by the Soviet Union. They do not intend to further try to understand it, 
and they have simply buried it. It does not matter that three U.S. Ambassadors 
eventually died as a result, or that hundreds of persons were made sick or 
developed real diseases. Also, our scientists do not know how to properly 
investigate and explain the directly related Kaznacheyev experiments {lxxx}, nor 
до they intend to. As a consequence, they have already guaranteed that BW attack 
on the U.S. populace under the conditions stated above will be spectacularly 
successful, while U.S. treatment of the mass casualties will spectacularly fail. 

This appalling situation further buttresses our previous comment that, not only 


will our scientific community fiddle while Rome prepares to burn, but it is also 
assuring that it burns completely. 


Terrorism by Electromagnetic Biological Warfare 
Not comprehending "immune system spreading" or how it is induced, our medical 
scientists certainly have no knowledge of the electromagnetic use of specific 
precursor engines for a specific disease — such as anthrax — to directly induce 
the disease in targeted bodies in an entire great area. Instead of the passive 
measure of immune system spreading, the same EM weapons can directly 
transport and induce the precursor engines for developing the anthrax conditions 
in the bodies in a large targeted populace — such as the greater Washington D.C. 
metropolitan area, which was the area considered in the referenced Government 
study involving a spray anthrax attack (lxxi). 


For example, the exact structural pattern of the necessary disease induction 
engines for anthrax can be directly "recorded" from the EM emissions of sickened 
human cells or humans with anthrax. Such ordinary EM carrier emissions do 
Contain those specific anthrax EM disease engines as infolded Whittaker patterns 
xod, xxii} — particularly in the infrared and ultraviolet spectrum, and particularly 
when both spectral ranges are considered simultaneously (Le, when a full 
harmonic interval of radiation is considered, and especially when that harmonic 
brackets the visible spectrum and the targeted organism is in the dark to remove 
possible interference from the intervening visible light spectrum). Our scientific 
leaders have little or no understanding of the Kaznacheyev experiments, and most 
of them simply are not interested in understanding them, since it would require 
thinking in terms of a higher group symmetry electrodynamics, not the common 
‘ld seriously flawed electrical engineering. 


Hence they do not even conceive of the result of electromagnetically enhancing a 
sirike by a BW agent such as anthrax, or of electromagnetic biological warfare, 
where the disease itself is induced in the body by the exact disease engine that 
pathogens carry, but mostly without the intervening physical carrier. This "direct. 
Induction of the specific disease condition” via tailored induction of the 
appropriate specific EM disease engines in the bodies of the targeted populace, is 
another gargantuan force amplifier that can be either used alone or in conjunction 
with the previous force amplifier of spread immune systems. The U.S. has no 
defense against it, nor do our medical science leaders and establishments intend to 
develop such defenses. Terms such as "immune system spreading, 
engineering,” "precursor disease engine," and “electromagnetic biological 
warfare" are not even in their lexicon. 


Аз a force amplifier, the combination of the two force amplifiers — immune 
system spreading and EM BW induction of a single disease simultaneously — 
can increase the overall casualties from an anthrax attack by from 5 to 10 times 
what would be obtained by the basic anthrax spray attack of physical anthrax 
spores alone, An influenza epidemic, e.g. can be made horrific beyond all present 
expectations, as can a smallpox outbreak, etc. 


Further, the present physics of the vacuum already prescribes the basis for 


precursor engines and their use, including their use in induction or augmentation 
of disease, or in elimination of disease. Quoting Aitchison {bexi} 


"Vacuum polarization, in general, alters the effective force law. Forces, in 
quantum feld theory, are understood as being due to the exchange of virtual 
фида. In the case of QCD and QED... à cuca new eia th the fare 

ld quanta themselves сату the charge of the force-field, Le. it is as if the 
photon of electromagnetism caried electromagnetic charge." 


Notice, however, that even Aitchison failed to recognize there were no force fields 
in space, but only the precursors, and that precursor engineering is involved. 
Every chemical and biochemical reaction emits characteristic EM radiation — 
based on the making and breaking of electron bonds etc. as modeled by ordinary 
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the cholera was raging in that district and, taking advantage of an opportu- 
nity, Г returned to Gospic in disregard to my parent's wishes. It is incredible. 
how absolutely ignorant people were as to the causes of this scourge which 
visited the country in intervals of from fifteen to twenty years. They thought 
that the deadly agents were transmitted through the air and filled it with 
pungent odors and smoke, In the meanwhile, they drank the infested water 
and died in heaps. I contracted the dreadful disease on the very day of my 
arrival and although surviving the crisis, I was confined to bed for nine 
months with scarcely any ability to move. My energy was completely ex- 
hausted and for the second time I found myself at Death's door. 


In one of the sinking spells which was thought to be the last, my father 
rushed into the room. I still see his pallid face as he tried to cheer me in 
tones belying his assurance. "Perhaps, I said, “I may got well if vou will let 
me study engineering.” “You will go to the best technical institution in the 
world,” he solemnly replied, and I knew that he meant it. A heavy weight 
was lifted from my mind but the relief would have come too late had it not. 
been for a marvelous cure brought about through a bitter decoction of a pecu- 
liar bean. I came to life like another Lazarus to the utter amazement of eve- 
rybody. My father insisted that I spend a year in healthful physical outdoor 
exercise to which I reluctantly consented. For most of this term, I roamed in 
the mountains, loaded with a hunter's outfit and a bundle of books, and this 
contact with nature made me stronger in body as well as in mind. I thought 
and planned, and conceived many ideas almost as a rule delusive. The vision 
was clear enough but the knowledge of principles was very limited. 


In one of my inventions, I proposed to convey letters and packages 
across the seas, through a submarine tube, in spherical containers of suffi- 
cient strength to resist the hydraulic pressure. The pumping plant, intended 
to force the water through the tube, was accurately figured and designed and 
all other particulars earefully worked out. Only one trifling detail, of no con- 
sequence, was lightly dismissed. I assumed an arbitrary velocity of the water 
and, what is more, took pleasure in making it high, thus arriving at a stu- 
pendous performance supported by faultless calculations, Subsequent refle 
tions, however, on the resistance of pipes to fluid flow induced me to make 
this invention public property. 


Another one of my projects was to construct a ring around the equator 
which would, of course, float freely and could be arrested in its spinning mo- 
tion by reactionary forces, thus enabling travel at a rate of about one thou 
sand miles an hour, impracticable by rail. The reader will smile. The plan 


chemistry. Even these radiations could be recorded and played buck, inducing 
disease, without even going into the more complicated explanation oi precursor 
states and virtual disease engines. 


‘The upper limit of the force amplification (more simply, the gain) achievable by 
precursor attack combinations is of course the limit entailed by the size of the 
targeted population. Medical and emergency personnel in biohazard protection 
suits and "deeply protected facilities" are just as vulnerable to this mode of attack 
as the unprotected populace. So devastation of the treatment teams and facilities 
also results. Further, even decontamination spraying to kill the anthrax spores 
‘would not mitigate the damage already done by EM BW. 


‘The combination of force amplifiers, coupled with an anthrax spray attack even 
much weaker than that in the Congressional study, can effectively infect and 
sicken almost the entire population, with nearly everyone becoming casualties and 
dying. EM BW thus becomes a strategic force amplifier of strategic "total knock- 
‘out ” strike implications. 


In a mass casualty situation, the presence of these force amplifiers will also move 
the vast percentage of the stricken casualties to triage category Four (Black). 
‘Casualties in the Black category will receive no treatment, but will just be allowed 
чо die — even if some vestiges of the treatment teams and facilities survive. The 
use of the force amplifiers means that a much greater percentage will be classified 
Black and be allowed to die without treatment under normal trage rules 


But our own National Institutes of Health (NIH) and medical science community 
— and our own intelligence community in that area — are simply not interested in 
such bioenergetics weapons already developed and tested. Nor have they 
apparently done even elementary homework in the area of higher group symmetry 
electrodynamics. Most do not even recognize the term! Nor have they funded any 
specific higher group symmetry electrodynamics research in the area, outside the 
terribly crippled U(1) electromagnetics and electrical engineering, even though the 
disease force amplifier capabilities of higher group symmetry electrodynamics 
have already been repeatedly demonstrated, first by the KGB against the U.S. 
Embassy in Moscow in the former Soviet Union and then by the KGB/FSB in 
Russia against our troops in the first Gulf War. 


The FSB/KGB already knows and plans such force amplifying measures, which 
will likely be unleashed upon us to dramatically augment any milder conventional 
BW attacks. The nature and magnitude of the asymmetric war to be unleashed 
against us is dramatically different from what our society knows, expects, and 
plans for. 


Sadly, most of our present scientific medical research is a vast wasteland as far as 
any study of (1) scalar interferometry use in disease induction or force 
amplification, (2) the mechanism used in the decades long EM induction of health 
‘changes and diseases by the long so-called "microwave radiation” of the former 
U.S. Embassy in Moscow, (3) the spreading of immune systems of a targeted 


population, and (4) electromagnetic induction of specific disease in a targeted 
populace via the induction of the specific precursor engine for that specific 
disease. Further, our medical scientists’ knowledge of higher group symmetry 
electrodynamics appears to be nil. Worse, the organized medical science 
‘community appears to have no concern at all over its own total lack of knowledge 
in such higher forms of electrodynamics, Possibly, a part of this nonchalance may 
be due to — or influenced by — the important financial exchanges that have long 
‘occurred in the past between some МІН scientists and outside industrial cartels 
intent on keeping medical science within the bounds presently imposed, 


Ви as a step in the right direction, NIH has imposed stricter rules on its scientists 
with respect to their consulting to, or employment by, outside drug companies 
which in turn are receiving payments from NIH funding (хх). The agency has 
even proposed banning all its scientists from doing any consulting work with drug 
companies for a year {lxxxili}, while the agency's investigations continue 
Recently a real clampdown has been ordered, effectively closing this questionable 
avenue. Let us fervently hope that this cleanup continues, so that NIH really does 
again function as an independent government agency dedicated to the benefit of 
the American public, not just for the benefit of the big drug companies, At this 
point, every litle bit helps! 


Unethical Release of U.S-Made BW Mycoplasma 
Sometimes, there also appears to have been collusion between the NIH and rather 
illegal (and unethical) testing on human citizens without their consent, As an 
example, our NIH leaders are still doing absolutely nothing at all about the 
modified mycoplasma BW agent {lxxxiv) that our own BW researchers developed 
їп the 1950s to burrow inside red cells, feed off their hemoglobin shells, and 
dramatically decrease the oxygen transport capability of the red cells in the blood. 
This modified BW mycoplasma agent was developed, and then it was thinned by 
about 2,000 times and sprayed into the populace and into the environment by 
combined U.S./Canadian teams in the 1950s in Canada. It was also sprayed by 
U.S. agencies in Florida, 


‘These sprayings caused the deliberately-manufactured BW agent to enter the 
mosquito population and thence into the human population of North America 
Indeed, in the cooperative joint U.S./Canada program, the modified mycoplasma 
agent was deliberately implanted in mosquitoes by the government researchers, 
and those mosquitoes were then released, to ascertain the "spread effectiveness” 
of the mosquitoes as disease vectors. That's rather like firing some machinegun 
bursts at random into a very large crowd, to determine the average pattern of 
"his" and "kills". 


The author personally contracted that specific biological warfare disease — 
courtesy of our own BW scientists and the inane officials directing the tests, who 
carelessly assumed that dilution rendered the mess safe — while in the U.S. 
Army, residing in Quebec, with duty station at the Canadian Armament Research 


& Development Establishment (CARDE) at Valcartier, Canada in 1966-68. 1 
survived three serious hospitalizations in Canada only by the final Herculean 
efforts of the French doctors in Quebec, who opened both the chest cavity and the 
abdominal cavity and moved the internal organs around for about 3 hours, 
aerating the tissues thoroughly and unknowingly killing the exposed surface 
mycoplasma. After that oxygenation of the tissues, the mycoplasma already 
burrowed inside the red blood cells survived and then went dormant, slowly 
Increasing over the next three decades. I survived, but with a time bomb ticking 
away inside my body. 


Left with slowly increasing chronic fatigue syndrome over the next 33-year 
period, 1 even managed to serve a tour in Vietnam and still no one knew what was 
wrong. No medical tests or examinations showed what it was. I retired from active 
military service at the end of 1975, and was employed in the aerospace industry in 
Huntsville, Alabama, 


Then in spring 2001, resurgence of the mycoplasma generated runaway heart 
fibrillation and a heart attack, When the terroris attack of 9/11 struck a stunned 
America later that year, 1 was still struggling to stay alive from the heart attack, 
with runaway heart fibrillation, and significant hypoxia from my own prior 
encounter with a "terrorist BW attack”, where the terrorists were our own fellows! 


As fate would have it, а colleague with the equivalent of a Ph.D. in biochemistry. 
who checks on me about once а year then called; he has been in many "deep 
black” programs, most of which do not officially exist. He knew of the 
mycoplasma BW agent development program and the mycoplasma spraying in 
Florida and Canada. He immediately recognized that the strange malady 
contracted in Canada in 1968 was actually that BW mycoplasma. 


He also told me where to get definitive information on the web and from Senate 
hearings, and voila! The puzzle was solved. Finally in Dec. 2001 a Specific lab 
test was obtained and the chronic BW mycoplasma infection confirmed - after 
33 years of puzzlement, doubt, and slowly increasing physical debilitation. The 
resulting treatment was а year (2002) on antibiotics, which did annihilate the 
‘mycoplasma that were hiding in the red blood cells. But it did not and cannot undo 
the damage already done throughout my body during those 33 years. As my 
doctor stated, "You name it, its damaged. ^ 


‘After such a long-term case, one has permanent chronic fatigue, cannot walk very 
far or stand very long at all, and one takes blood thinner for the rest of ones life to 
чу to prevent strokes and blood clots. One also takes medication to try to control 
the heart fibrillation and stay alive. The eventual expectation is to go on a 
pacemaker, then eventually have another unexpected heart attack or stroke, 
Finishing the process. Гуе also now developed pulmonary fibrosis. 


‘The problem is that, if one takes all the medication necessary to control the heart 
fibrillation, it also reduces the volume of blood pumping, which places one back 
in hypoxia, leading to strokes and/or heart attacks. If one does not take the 


ibrillation control medication, one reverts back into hypoxia from the fibrillation, 
which leads to strokes and/or heart attacks. With the usual treatment by well- 
meaning heart doctors, one is damned if one does and damned if one doesn 't 
They do not and will not prescribe remedial oxygen, since they do not consider 
any possible involvement of mycoplasma in heart problems and attacks. Attempts 
то get the NIH to notify the heart clinics and doctors of his terrible problem have 
fallen on deaf ears — probably because of the МІНУ original involvement in 
producing the modified mycoplasma and unleashing it upon an unsuspecting and 
trusting North American populace. Hence the NIH does not wish to admit that 
such programs ever even took place with its participation. 


‘The only way out of the dilemma is to take the medicine to defeat the fibrillation, 
and also take extra oxygen to prevent the resulting hypoxia, So I take remedial 
‘oxygen and pay for it on my awn volition, since the heart doctors know nothing of 
the modified BW mycoplasma and they do not wish to hear of it. Nor does one's 
insurance company, Medicare, the Veteran's Administration, etc. Nor does the 
МИ. All those fine agencies simply wish that the disabled veteran with such BW- 
modified mycoplasma would just die and get out of the way. 


ву taking one's own remedial oxygen, one remains just barely above the hypoxia 
zone, atleast until something else unexpected occurs to make things worse. That 
way, one remains alive а while longer, perhaps even for a few years. Even so, one 
has acquired a delayed death sentence just waiting to happen at any moment, And 
‘one remains with severe chronic fatigue, weakness, etc. 


Perhaps then it is understandable that the present author has a very personal 
interest in that particular В W mycoplasma disease and that set of incidents, and in 
the continuing gross failure of the МІН to acquaint heart doctors in the U.S. of that 
nefarious program and what happened. Today there is a direct involvement of this 
BW-modified mycoplasma in a significant fraction of patents with heart disease, 
chronic fatigue syndrome, etc. Many of the citizens of the U.S. and Canada 
already have that BW organism infecting their bodies, like a ticking time bomb 
waiting to erupt perhaps many years later. To this day, very few hospitals and 
medical clinics are capable of doing the test that can detect the very specific type 
of BW-modified mycoplasma. 


Apparently the NIH considers any contact on this problem — or a similar BW 
problem — a hot potato to be handled by its "policy" section (Le., "spin control" 
section). Bluntly, the attitude seems more concemed with political control than 
with saving the lives of countless American citizens who unknowingly continue to 
be afflicted with that BW-modified mycoplasma, continue to die of its 
complications, or are disabled and their lives shortened because of it. NIH 
political orientation seems to be one of the major shortcomings of the U.S. in its 
required defenses against the biological warfare aspects of the "new " asymmetric 
war. It also appears that the NIH directly participated and cooperated with the 
U.S. BW organizations that developed and unleashed the BW mycoplasma in the 
first place. If so, the misdirected attention of the NIH to cover up will probably 


continue, and that will help guarantee much of the success and increased mass 
casualties resulting from professional terrorist BW strikes against the U.S. 
populace in the near future 

Ironically, that nefarious modified mycoplasma is a strange kind of BW "force. 
amplifier" that the Soviet BW weapons labs initially developed to "soften us шр”. 
Eerily, they themselves did not have to introduce it into the North American 
populace. Instead, we ourselves developed it and — in what has to he one of the 
most stupid and asinine BW actions of all time — we deliberately unleashed it 
into our own environment and against our own North American populace In 
‘comic relief, one is tempted to remark that "With friends like that, who the hell 
needs enemies!" 


No Effective Treatment for Mass Casualties 
Sadly, in this present asymmetric warfare problem, we are forced to conclude that 
the NIH and the Centers for Disease Control will not do the research necessary 10 
develop adequate response therapies and means for quick, effective treatment of. 
mass BW warfare casualties. Seemingly they continue to prefer Category 4 triage 
— just letting most of the patients die — to developing unorthodox but real mass 
treatment capabilities. None of the associated agencies appears likely to develop 
anything innovative in this area, and particularly not a portable higher group. 
symmetry electromagnetic treatment unit {bxv} that could effectively treat those 
millions of Category 4 Triage casualties that will result and die in our cities in the 
near future. 


As we mentioned, there is a precursor EM engine for every disease and every 
debilitated condition of the living body. That means there is also a precursor EM. 
anti-engine that can be formed, amplified, and introduced into the diseased patient 
—and that will very quickly reverse the disease condition in situ and cure the 
disease, Because the antiengine is electromagnetic and can therefore be 
amplified, the treatment period can be reduced to circa five minutes of nun- 
ionizing radiation by the amplified specific disease anti-engines. In such 
treatment, the body's own potentials and fields thus have the anti-engines kindled 
inside them, and after the treatment is removed, the body's own "activated" fields 
and potentials — at every level — now continue diminishing and destroying the 
disease engine, and reversing the patient's condition back to normal. 


Further, anti-engine patterns for a variety of expected and known BW agents can 
be developed at rated into such treatment machines, and the machine can 
then just be " to the appropriate anti-engine-generating radiation 
spectrum required to treat the patient's BW condition (destroy the patients 
specific disease anti-engine and reverse the patient's condition back to normal). 
‘The radiations from the machine are after all precursor radiations, whether or not 
the scientists using the machines know it, 


Аз а further example of U.S. medical orientation, in 1998 the author, with a 
colleague, tried very hard to persuade the NIH, DoD, USAF, and other federal 


agencies to develop a portable unit for such EM mass casually treatment in a crash 
US. government program, to save millions of lives in the coming asymmetric 
warfare debacle (booxvi]. The EM mechanism proposed would have generated an 
amplified anti-engine for a specific BW-induced disease. "Pumping" the diseased 
body with opposing longitudinal EM waves will form amplified anti-engines to a 
specific disease engine in the stricken body. By then radiating the body with the 
amplified anti-engine, or simply pumping the body to produce the amplified anti- 
engine, it overrides the actual disease engine, eroding away the disease engine and 
the disease along with it, and reversing the physical condition back to normal. Or, 
in biological terms, this is the secret of dedifferentiation of a diseased or 
disordered cell or cellular body back to normal cells and normal health. It is quick, 
it was thoroughly proven in France in the 1960s and 1970s, it was evidenced in 
Becker's work, and it was documented in the hard French medical science 
literature. Once developed, this would be a mass casualty treatment therapy far 
superior to anything presently existing, which could save millions of lives in the 
debacle now roaring down upon us. 


The NIH, DoD, USAF, CDC, and other federal agencies had not the slightest 
notion of what we were talking about, and we never got ош of the "policy" section 
at NIH, even with the assistance of Congressman Bud Cramer. Not a single 
scientist in any of those government agencies cared a whit, or even called to 
discuss the proposal and its novel physical mechanism. Apparently none checked 
the hard scientific references we cited from the French medical science literature 
where the basic mechanism had been proven. 


None of those agencies had the foggiest notion that the decades-long microwave 
radiation of the U.S. Embassy in Moscow already demonstrated the use of higher 
group symmetry electrodynamic "disease engine" signals to directly generate 
health changes and diseases at will. They had no concept of the use of appropriate 

and "disease anti-engines" to reverse and cure illnesses, 
or that an extended EM can be developed to either induce or cure specific diseases 
10 order as one desires. 


They certainly do not comprehend the higher group symmetry operation of the 
human cellular regenerative system — which is responsible for the body's healing 
— and have not gone much further than Becker's brilliant seminal studies of that 
system {Ixxxvii}. Unfortunately, Becker's work was limited by his use of U(1) 
electrodynamics, Otherwise, Becker would have had the "ant-engine" EM 
healing process then and there. Even so, he almost deciphered the control 
‘operation of the cellular regenerative system {Ixxxvill). His EM healing method 
for otherwise intractable bone fractures survived and is still utilized in some 
hospitals from time to time {Ixxxix}. It is simple to understand: an electrostatic 
scalar potential (common voltage) decomposes into a set of bidirectional EM 
longitudinal precursor bidirectional wave pairs — in other words, a perfect set of 
pump waves" for creating specific amplified and-engines for the specific disease 
ог disorder. So Becker's silly litle DC voltage across a horrible bone fracture 
actually contained and initiated a most important and specific mechanism for 


producing specific anti-engines and specific dedifferentiation of the diseased cells 
back to earlier normal condition. 


1n show what simple potential (voltage) across an otherwise intractable fracture 
сап do, using its component longitudinal EM pump waves, Becker showed that it 
dramatically affects many of the red cells that arrive in the fracture area, 
reconverting those affected red cells to а suitable "precursor" cell (more primitive, 
earlier cell). The "pumped" red cell shucks its hemoglobin and grows a nucleus - 
this is dedifferentiation, and it is generated by the appositive longitudinal 
‘Whittaker precursor wave sets — that constitute the voltage — acting as "pump 
waves" in the nonlinear optical sense. The pumped bone fracture site has thus 
become a pumped phase conjugate mirror site, with the input or "signal wave" 
being the specific physical disorders "engine" already in the stricken body. The 
amplified phase conjugate output is the amplified specific "anti-engine" for that 
specific disease or disorder condition. 


їп accord with nonlinear optical pumping theory, the energy of the pumping 
‘waves then establishes an amplified "phase conjugate replica" signal set. This 
amplified signal (anti-engine) will then quickly reverse the entire physical red 
blood cell back along its past travel through time in its past short life (red cells 
only live about three months). Hence the red cell dedifferentiates back to an 
earlier stage. The "delta" condition in the fracture site involves bone cells. So the 
тей cell is tedifferentated by the pumping to move forward to the type of cell that 
‘makes cartilage. Then it further redifferentiates yet again to the type of cell that 
‘makes bone, and that cellular material is deposited in the fracture site, healing it. 


1а simple language, that is precisely how Beckers bone-healing EM treatment 
works. The process and its proven experimental success already demonstrates the 
beginning of the required capability to treat and reverse diseases and physical 
injury conditions by a peculiar variation of nonlinear optical pumping, using the 
"disease or disorder engine" as the input signal, producing an amplified "anti 
engine". This anti-engine forcibly interacts upon any and all aspects of the cells 
and the physical body to reverse the situation and restore the body to health. 


But the NIH was not interested, even though the elements of this process had also. 
been resoundingly proven by the Priore group in France, in rigorous work funded 
by the French government, 


Eventually the NIH just shipped the entire package aver to the DoD (to whom we 
had already sent the package anyway) because the package mentioned the Gulf. 
War Syndrome and "that was the purview of the DoD". In short, the NIH wasn't 
interested in what Gulf War Syndrome really was, or in curing it either. So unless 
it involves drugs or some form of ionizing radiation treatment or some such, our 
‘own МИ was not and is not interested in a proven, demonstrated cure for cancer 
and other dread diseases, accomplished in France in the 1960s and early 70s, with 
astounding experimental results of thousands of lab animal experiments already 
rigorously reported in the French medical science literature but resoundingly 
suppressed today. 


"The same US. agencies lack any understanding of the mechanism that induced the 
"Gulf War Disease" and the causes of diseases and health changes at the US. 
Embassy in Moscow. 


The entire U.S. medical science community is still using an archaic seriously 
flawed classical electromagnetics of the material luminiferous ether, rather than 
ihe more modern higher group symmetry electromagnetics of mass-free 
spacetime. Consequently it is far more concerned with the immune system's 
responses which "physically kill the bad guys", or harsh drugs which “chemically 
Kill the bad guys", rather than the cellular control system responses which actually 
accomplish ай healing within the body after the "bad guys" are already dead. 


The immune system and the drugs do not actually "heal" anything — not even the 
immune system "s own damaged cells. The fundamental orientation of American 
‘medicine is on physically attacking and killing the pathogens which transport the 
disease engines, rather than on augmenting and amplifying how the damaged body 
then regenerates its own cells and reverses its own disease engine via use of 
higher group symmetry electrodynamics. This strongly prejudices and canalizes 
‘our medical science development. It also makes us extraordinarily vulnerable — 
helpless isthe proper word — to the coming mass casualty attacks in our cities 
and population centers. 


But to uphold the status quo, our medical scientists seem quite willing to accept 
that, for really substantial WMD attacks, triage Black will apply on a massive 
scale. So they will just let most of the casualties die without any treatment at all. 
"The predetermination to lose all those American lives has already been made, and 
it seems that nothing will change it. 


Indeed, the entire U.S. electrical engineering community itself does not realize 
that it doesn't even know or apply what electrodynamics in mass-free space is. In 
the face of such appalling scientific ignorance for more than a century, it is litle 
‘wonder that our nation is so terribly behind in understanding what can be done — 
and is being done — by the terrorists using the primary (precursor) 
electrodynamics in free space, before its interaction with matter. In short, our 
analysts have not comprehended Soviet energetics for nearly a half century, and 
they have no intention of comprehending it now, even though it is being used 
against us for powerful strategic weapons we cannot counter. 


Ош national agencies adamantly are not going to develop the proven Priore-type 
ЕМ treatment or really get to the bottom of Becker's anomalous EM bone fracture 
healing, because such would not be common old electrical engineering. It would 
also greatly disturb the pharmaceutical cartels, which have bought American 
medical science by financing research, medical scholarships, medical university 
expenses, ec. and by providing "consulting fees" etc. to a variety of scientists in 
ihe system. Even though most of those cartel companies are benign or even 
intentionally beneficial, any threat to their dominant positions evokes a sharp 
response from their evil 1% entourages. One can easily meet with a "sudden 
suicide on the way to the supermarket" and such. 


Ош scientific leaders are not going to demand the correction of that terribly 
flawed electrical engineering model, which is our single greatest national 
vulnerability and the one that is being capitalized upon by coordinated terrorism 
and asymmetric warfare to destroy us in within the three year Operations Phase 
ме entered at about the beginning of 2005. We are going to unnecessarily lose 
millions of American lives, with most casualties receiving no treatment at all 


Those future wounded Americans would not have to die if such EM 
countermeasures were intensely developed in portable treatment machines and 
‘massively deployed {xc}. We are describing a vast force amplifier that could be 
developed for the defending nation that has been targeted and very seriously 
struck, Our own government and scientific community adamantly will not permit 
its study or development, and will simply "fight to the death of every one of us" to 
preclude such a desperately needed therapeutic method and capability,” despite 
rigorous scientific proof by the Priore group in the 1960s and early 1970s (xci), as 
aforesaid. 


Impact of Immune System Spreading 
Weapons such as scalar interferometers in the hands of the Yakuza have given the 
terrorists a terrible force amplifier of WMD bioweapons that parallels the 
destruction capabilities of all a modem state's ICBMs, strategic bombers, nuclear 
subs, aircraft carriers, etc. All without a single ICBM, strategic bomber, nuclear 
sub, or aircraft carrier. 


So for the strategic asymmetric war threat, now one considers — say — three 
large U.S. city areas hit just about simultaneously by effective anthrax spray 
attacks, and augmented by EM BW means. One immediately sees the grim picture 
very probably in store for us. To be conservative, we assume 1 million casualties 
їп each city as the "baseline" achieved by the spray attack pathogen itself. Thus a 
total of 3 million casualties are obtained in the three strikes, with no other 
augmentation. However, if immune system spreading were also incorporated 
simultaneously, the casualties in each city will each, say, 3 million, almost all of 
whom will die. That is а total of 9 million American casualties in the three cities 
— and almost ай of those wounded will perish. 


The leopard has not changed its spots. See Betsy McKay, "CDC Aims to Create 
Experimental Pandemic Bird-Fla Virus, Wall Street Journal. Wed. Mar. 28, 2005, p. Bl, 
BZ Incredibly, CDC as part of the NIH is still engaging in the deliberate production of 
potentially highly contagious pathogens, capable of causing rampaging pandemics if 
unleashed or accidentally escaping, All sorts of “reasons” are advanced. А little analysis 
from the viewpoint of precisely what FSB/KGB bioenergetics can do in such situations 
would be enlightening — but then neither CDC nor NIH knows anything about 
icenergetics, even after four decades of its testing against us to see if we recognize it. 
‘Again, with friends like that, who needs enemies! 


‘And thats three small 2-place aircraft, six terrorists, three little agricultural hand 
sprayers, 300 kilograms of anthrax spores from Voz Island, and a little gas and 
‘ume, 


If, im addition to the immune system spreading, some supporting scalar 
interferometers are also inducing the same anthrax disease pattern via EM BW, 
thats now perhaps 5 million casualties in each city area, for а total of 15 million 
American casualties, almost all of whom will die. If the intensity of the scalar 
interferometry disease induction is further increased, that's perhaps 18 million or 
so total American casualties in those three city areas — almost all of whom will 
ае. 


Here one directly sees the transition from the kind of estimates our own analysts 
usually make for BW agent attacks, to estimates that show the more maximum 
risk of massive strategic destruction and even strategie knockout of the U.S. by 
the same "front line terrorist troops", due to the advent of the supporting scalar 
interferometers, immune spreading, and EM BW. 


All that would be caused overtly by 6 men, three light 2-place Cessna-type 
aircraft, 3 little agricultural sprayers which can be purchased at any Home Depot 
or similar store, and 300 kilograms of anthrax spores from Voz Island — and, in 
the 9, 15, and 18 million casualty cases — a litle force amplification support from 
three or more scalar interferometers. 


But thars not the end of it. 


1n addition, the contamination of those large built-up population areas will require 
the ruthless spraying of decontamination agents, Killing many thousands more of 
our own populace. The effectiveness of the decontamination sprays would also be 
seriously hampered if the scalar interferometers continue thelr EM BW anthrax 
induction. None of these kinds of "force amplifier" effects are presently known ог 
taken into account by our analysts and our intelligence agencies. They are 
designing and planning for the type of warfare they themselves know and expect. 
They are not designing and planning for the type of warfare that is coming down 
upon us. 


The most urgent "action fact" that should be concentrated upon by our medical 
science agencies is that most of those casualties are going to wind up as triage 
Black category 4 patients. Most are not even going to be treated, and so almost all 
of them will die. The jobs of the leaders of our national health research agencies 
should be made directly dependent upon them rapidly examining and finding new 
and revolutionary treatment capabilities that will negate the present "triage 4" 
massive catastrophe. If they cant or won't do it, replace them! 


And there are viable candidates to examine. We have pointed out that the 
"amplified disease anti-engine" treatment approach is capable of rapidly causing 
the reversal of the disease, even in those who presently will be assigned to triage 
Black category 4. Most of those terrible casualties now falling into triage Black 
category 4 would fall within triage Red category 1 instead, if small portable 
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was difficult of execution, I will admit, but not nearly so bad as that of a well 
known New York professor, who wanted to pump the air from the torrid to 
the temperate zones, entirely forgetful of the fact that the Lord had provided 
a gigantic machine for this purpose. 


Still another scheme, far more important and attractive, was to derive 
power from the rotational energy of terrestrial bodies. I had discovered that. 
objects on the earth's surface owing to the diurnal rotation of the globe, are 
carried by the same alternately in and against the direction of translatory 
movement. From this results a great change in momentum, which could be 
utilized in the simplest imaginable manner to furnish motive effort in any 
habitable region of the world. I cannot find words to describe my disap: 
pointment when later I realized that I was in the predicament of Archimedes, 
who vainly sought for a fixed point in the Universe. At the termination of my 
vacation, I was sent to the POLY-TEQHNIC School in Gratz, Styria (Aus- 
tria), which my father had chosen as one of the oldest and best reputed insti 
tutions. That was the moment I had eagerly awaited and I began my studies 
under good auspices and firmly resolved to sueceed. My previous training 
was above the average, due to my father's teaching and opportunities af- 
forded. I had acquired the knowledge of a number of languages and waded 
through the books of several libraries, picking up information more or less 
useful. Then again, for the first time, I could choose my subjects as I liked, 
and free-hand drawing was to bother me no more. 


Thad made up my mind to give my parents a surprise, and during the 
whole first year I regularly started my work at three o'clock in the morning 
and continued until eleven at night, no Sundays or holidays excepted. As 
most of my follow-students took things easily, naturally I eclipsed all records. 
In the course of the year, I passed through nine exams and the professors 
thought I deserved more than the highest qualifications. Armed with their 
flattering certificates, I went home for a short rest, expecting a triumph, and 
was mortified when my father made light of these hard-won honors. 


‘That almost killed my ambition; but later, after he had died, I was 
pained to find a package of letters which the professors had written to him to. 
the effect that unless he took me away from the Institution I would be killed 
through overwork. Thereafter I devoted myself chiefly to physics, mechanics 
and mathematical studies, spending the hours of leisure in the libraries. 


Thad a veritable mania for finishing whatever I began, which often got 
me into difficulties. On one occasion I started to read the works of Voltaire, 
when I learned, to my dismay that there were elose to one hundred large vol- 
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treatment devices are available by the thousands. There is simply nothing else out 
there that will produce such a dramatic savings of human lives, and probably the 
survival of our nation itself. 


Impact of Smallpox Release 
It is almost inevitable that the terrorists also obtained smallpox BW agents — to 
could anyone who wanted it, had guts and had money. Reliable information 
already confirms that the terrorists obtained many BW agents, including smallpox 
by going into the BW labs in former Soviet republics, and buying it. Or one got it 
from North Korea, Or one just hired very desperate Russian smallpox BW 
scientists who urgently needed to support their families. Or one got some of it 
from Voz Island 


"The collapsing Soviet state was unable to pay salaries to scientists, generals or 
soldiers for protracted periods. In desperation to get money to survive, those 
individuals were forced into extreme measures. Anything there that one wished to 
buy could be bought, including even a nuclear submarine — see Lunev’s book for 
an incident {ix} where a Russian nuclear submarine was actually purchased. 
‘Among other things, one could obtain smallpox agent and the services of Soviet 
BW smallpox specialists themselves, And of course it included nuclear weapons. 


Once smallpox is unleashed in any major city on the planet, it will eventually kill 
almost one-third the present human population, Quoting Garrett {xcii}: 


"If the smallpox virus were released today, the majority of the words 
population would be defenseless, and given the virus’ 30 percent kill rate, 
early two billion people would die" 


Note that Garrett also knew nothing about immune system spreading, or direct 
"smallpox engine" induction elecromagnetically, to augment and increase the kill 
rate, Smallpox will almost certainly be released against the U.S. populace, 
probably with EM augmentation. The Yakuza and other terrorist organizations 
Will see to it, with smallpox toxin supplies almost certainly already inserted in the 
U.S. and waiting, and with the scalar interferometers already waiting to induce 
immune system spreading and direct EM BW engine insertion in the targeted 
populace. 

As an intellectual exercise, we leave it to the reader to ponder the impact of a few 
limited smallpox releases in our cities combined with simultaneous wide usage of 
the force amplifiers (immune system spreading and EM BW smallpox induction) 
previously discussed, particularly in the grim absence of any effective mass 
casualty treatment capabilities. The Impact is not pleasant. 


‘The Grim Nuclear Problem 
‘One can also see the damage that can and will be done by dirty weapons (ordinary 
high explosives surrounded with nuclear materials), spreading nuclear fallout in 
densely populated areas, 


But there is another, even grimmer, side of the story. When the Soviet Union 
collapsed economically, many nuclear weapons were made available on the black 
market, and sold to the highest bidder. Some 200 or more nuclear watheads for 
missiles came up "missing" from the Ukraine alone. Quoting Communist Party 
leader Petro Symonenko (xcii 
"Ош of 2400 nuclear warheads which were on Ukrainian territory, the 
withdrawal of only 2200 warheads has been verified. The fate of the remaining 
200 warheads is unknown." 


Further, in 1996 Alexander Lebed, then Boris Yeltsin's national security adviser, 
reported that some 100 suitcase-sized Russian nuclear bombs were missing. In a 
donnybrook, some Russian officials denied the existence of such weapons, while 
‘others confirmed thelr existence. The charges and counter charges faded away, 
and nothing was ever resolved, 


Nuclear weapons do not just "go missing" with a shrug of one's shoulders! 


AIL those missing weapons were in fact sold on the nuclear black market. Guess 
who bought them, and guess where many of them have been inserted already, 
waiting to go, along with teams tained to detonate them on command. It is 
almost certain that Bin Laden and Al Qaida succeeded in purchasing some of the 
stray Russian nuclear weapons. Other terrorists such as the Yakuza and the Aum 
Shinrikyo almost certainly purchased some of them also. 


‘Terrorist efforts to obtain further bomb grade material such as highly enriched 
uranium (HEU) have continued. Quoting Bunn and Wier (xciv): 


"The 41 heavily armed, suicidal terrorists who seized hundreds of hostages at a 
Moscow theater in 2002 reportedly considered seizing the Kurchatov Institute 
instead — a site with enough highly enriched uranium for dozens of nuclear 
‘weapons... Al-Qaida has been actively seeking nuclear material fora bomb and 
has strong connections to Chechen terrorist groups." 

Bunn and Wier (xcv) also point out that: 

"More than 130 research reactors in dozens of counties sill operate with HEU 
fe, and many have no more security than а night watchman and a chain-link 
fence. Pakistan's heavily guarded nuclear stockpiles face huge threats, from 
both insiders and outsiders, including large remnants of al-Qaida and the 
Taliban in the county.” .. Comprehensive U.S funded security upgrades have 
been completed for only 22 percent of Russia's potential nuclear bomb 
material; upgrades for tens of thousands of bombs’ worth of material аге stil 
incomplete.” 

At this moment, no one knows how many Russian nuclear weapons have gone 

missing" and were sold on the world black market by unpaid Russian generals 
and soldiers desperate for money to feed their families. No one knows how many 

Russian nuclear weapons are still "going missing" and being sold on the nuclear 

black market. Because the terrorists wanted them and had the funds, and because 

the Russian generals and soldiers sold them to someone, it does not take a rocket 


scientist to understand that the two parties almost certainly did business with one 
‘another. For more specific information, sec Williams {Ixxiii, xcvi 


The Al Qaida has quietly confirmed to the Arab world that it, the Al Qaida, 
already has inserted seven nuclear weapons in major U.S. cities, and some of the 
weapons were 200 KT. At least one 0.5. author has assessed the Al Qaida as 
having nuclear weapons in the U.S. {xcvi}. The present author personally suspects 
the actual number inserted by the Al Qaida and other terrorist organization 
combined is about double that figure, at least. Bin Laden apparently bought some 
20 suitcase nuclear weapons himself {xcvii}, using funding obtained from the 
‘Arab world andlor drug production in Afghanistan. 


Recall that the KGB/FSB faction which controls the Russian superweapons — 
and the leasing and transfer of scalar interferometry technology to the 
‘Yakuza/Aum Shinrikyo — also controls the previously inserted Russian nuclear 
weapons in American cities, as well as the associated Spetznaz teams. During this 
orchestrated two year period we have now entered, somewhere in the United 
States atleast some of those weapons are very probably going to be transferred or 
sold to the Yakuza/Aum Shinrikyo, and perhaps a few will go to other well- 
organized groups such as Al Qaida, 


"The capability exists. It serves the purpose of the FSB/KGB in assuring the 
destruction of America. It will be done. 


As another example, the former Soviet Union also probably inserted anthrax and 
smallpox agents into the U.S., along with teams to unleash them on command. If 
so, those assets are also still here, waiting for the order to move. It seems highly 
probable that at least some of these BW weapons caches will also be released to 
the terrorist organizations such as Al Qaida, for use in the coordinated coming 
жад. 


So in addition to the BW threat, somewhere between 14 and 40 already inserted 
hostile nuclear weapons probably form the "minimum nuclear weapons pool 
available to the coordinated terrorists during this two year period. At least that 
would appear to be a reasonable estimate. We accent that this estimated nuclear 
weapons pool has — with high probability — already been inserted on site in the 
U.S. This is another startling capability of the present terrorists to deliver a 
resounding strategic nuclear knock-out blow against the United States, without 
ever firing a missile or launching a strategic bomber. 


These are examples of the tue state of affairs concerning the "War on Terrorism". 
The great battle of that war has already slowly started, with the zeroing in of 
strategic Yakuza scalar interferometers on the Yellowstone supervolcano (giving 
them a "single shot knockout capability against the U.S.), and with the subsequent 
Yakuza induction of the 9.3 seafloor earthquake on Dec. 26, 2004 that induced the 
catastrophic tsunamis in Asia. Presently additional U.S. volcanoes are active and 
rumbling, as are hundreds of seafloor volcanoes. And so the action is slowly 
beginning. The FSB/KGB will gradually unleash these terrorist assets, and then. 


their initially sporadic attacks will be deliberately increased, with maximum effort 
at the very end of the second year and over the first half of that following third 
‘year. The intent is to generate a terrible and catastrophic economic collapse of the 
U.S. two years hence, and then have the Yakuza methodically destroy our cities 
and every living American. 


Harshness of the Terrible Decontamination Problem 
No one has а good solution to decontaminating mass metropolitan areas that have 
been destroyed or heavily damaged and that are dramatically contaminated with 
nuclear fallout. Neither does anyone have a solution for decontaminating the 
distant large nuclear fallout areas surrounding those devastated cities after the 
nuclear detonation. 


Consider the similar terrible task of decontaminating a large city (such as 
Washington D.C. in that government study), once the city has been sprayed en 
masse with anthrax by the terrorists. Yes, there are some chemical sprays that will 
kill the anthrax spores (else they last for a century or more, apparently). But these 
sprays are very harsh. To spray a civilian populace and area with them is to 
unavoidably kill a certain number of thousands of one's own sprayed civilian 
populace. Multiple sprayings of each contaminated area will be necessary, in 
order to attain the required assurance of sufficient decontamination, 


So far as is known, there are no similar sprays available that can remove 
‘contaminating nuclear radiation! 


Now note the extreme severity of the coming decisions necessary in asymmetric 
war. In war, high level military commanders have always been faced with 
agonizing decisions. For example, suppose an Army commander has — say — a 
dozen divisions under his control. Suppose his war front is attacked by 
overwhelmingly superior forces, and breakthrough and destruction of his Army is 
imminent. The commander will have to deliberately sactifice — say — two 
divisions (that’s 36,000 men) by hurling them into the teeth of the attacking 
forces, to temporarily halt and delay the attack momentum while those two 
divisions fight and die. They will be ground up just like hamburger meat, but that 
delays the enemy onslaught for a precious short time. 


"That desperately-bought short delay time gives the Army commander the chance 
чо get his other 10 divisions out of there, and back to prepared defensive positions, 
to live to fight another day. This way, he saves the bulk of his army, by 
deliberately sacrificing those two divisions. The point is, military commanders 
have always had to agonize and sometimes deliberately send large numbers of. 
‘men under their control to their certain deaths. The soldiers sent on such missions 
also knew when they received their orders that they went to their certain deaths. 


Any fool can make a military decision when there is a "good" option and a "bad 
‘option. But when there are only two "bad" options, one is forced to decide for the 


"least worst” of the options — even though it entails the deliberate sacrifice of 
friendly lives to save otn 


Now the battlefield is our own cities, and the targeted force is our own civilian 
populace. That same type of "least bad" decision necessity falls now on the 
sacrifice of some thousands of our own civilians. Some commander at high level 
(probably the President himself) will have to assess the situation as so desperate 
that multiple decontamination sprayings of the anthrax-contaminated area and 
populace are absolutely necessary, to prevent spreading mass destruction by 
anthrax carried to other areas, and resulting in the deaths of many millions more. 
So such an order will have to be given, agonizingly, to spray multiple times 
(necessary to neutralize the anthrax with a good probability of success). 


Each massive spraying might kill perhaps an additional 5,000 ог even 10,000 U.S. 
civilians, Heartbreakingly, these will be the most defenseless and helpless of our 
citizens, and the ones we would strongly wish to defend to the death with our very 
lives and with every heartbeat in our breasts. The most vulnerable group will 
largely consist of persons with hampered breathing or vulnerable immune systems. 
=the old, the feeble, babies, the sick, nursing home occupants etc. 


It has been said that war is hell, and indeed it is. Asymmetric war resoundingly 
brings that hell home to our civilian populace. 


In the past, our troops have mostly ridden out of the protected U.S. fortess/castle 
to a foreign land, and fought the war "over there", with our civilian populace 
largely immune and shielded from the horrors of such fighting, particularly when 
the fighting is intense, Now in addition to our involvement in foreign places, in 
asymmetrical warfare the major battleground is right here in our own cities, 
because the major target being attacked by the hostile forces is our civilian 
populace — including our aged, the infirm, women and children, babies, etc. 
‘These devils who are our foes believe that, if they can kill lots of American 
civilians, babies, etc. they personally acquire а very high religions status from 
God Almighty. In short, we are up against a fanatical, irrational foe, one who has 
also unfortunately had two decades or more of almost unrestricted access into the 
United States, to insert the necessary WMD assets for this “final great Jihad” 
against us in our cities and homeland. 


This "final great Jihad", in the operations phase fought inside our cities and 
nation, is what is really coming upon us, together with a similar grim dedication to 
four total destruction by the Yakuza. This is the coming horrible nature of the 
struggle. We are actually in a clash to the death between civilizations and cultures, 
Quoting Seib": 


*" Gerald F. Seib, "Deeper Threat is Being Missed amid Iraq Debate," Wall Street Journal. 
Wed. 8 Sep. 2004, p. A4. 


"The far bigger question is whether the U.S. it engaged in а historic clash of 
civilizations with the Islamic world The U.S. .. has reached no consensus 
опа strategy for dealing with а clash of civilizations 


Selb further states": 


"The bin Laden goal isnt simply to humiliate the U.S. Nor is it to overthrow 
the government of Saudi Arabia, or Egypt, or Jordan. The goal is to eliminate 
those governments — in fact, to eliminate those nations." 


According to the present Yakuza/KGB/FSB and international terrorist plans, their 
actions are expected to reduce the U.S. to lying prostrate and helpless two years 
from now. With a U.S. nation in utter chaos and ruin, and economically already 
collapsed catastrophically, a touch-up with the FSB/KGB quantum potential 
weapons (the most powerful weapons on earth, but possessed by at least five 
nations) would quickly dud every nuclear weapon, ICBM, nuclear bomber, 
nuclear power plant, nuclear submarine propulsion system, etc. on the planet 
{xcvill). The dudding could be achieved in about 10 minutes, although an hour or 
so seems to be allotted for it. This is "pulling the dragon's teeth and claws.” The 
conventional strategic military power (ICBMs, nuclear bombs and warheads, and 
nuclear subs etc.) will be suddenly disabled and effectively wiped out, to exist no 
more, All that giant strategic apparatus will be just so much trash on the garbage 
dump of history. 


Further, the U.S. society will be enmeshed in total chaos from the intensity 
developed in its polarizations. The society will be massively spilling its own 
blood, fighting in the streets, as a result of conversions of the leaders of the 
polarization areas. In addition, massive "sleeper" conversions suddenly triggered 
en masse throughout our government leadership, scientific leadership, police, 
armed forces, large technical corporations etc., will generate a society instantly 
gone totally berserk. We shall see police attacking cities and civilians, armed 
forces attacking each other and the civilian populace, etc. The order in all 
Organizations that is necessary for civilization to survive will suddenly have 
dissipated, never to retum again, This is one way in which, by themselves, 
psychoenergetics weapons can totally destroy an entire culture or the entire 
Western civilization. 


‘At that point, with a U.S. in total chaos, the Yakuza gleefully plan to participate in 
the methodical destruction of the United States — the terminal part of the present 
Operations Phase. It will be a turkey shoot, The Yakuza willbe freed to just blast 
away at will with their scalar interferometers, as they wish, to continue to the full 
destruction of the United States by destroying cities, infrastructure, and the entire 
civilian populace. 


‘The intention of this unholy war against us, by both the recognized terrorists and. 
the Yakuza/Aum Shinrikyo is to kill every American (and every Israeli also) — 


"Selb, ibid. 


men, women, children, babies, all of us. It is actually а war intended to totally 
destroy our civilization - and every living American. 


We will see the operational unleashing of this terrible plan, already Just beginning 
lining the two years starting at the beginning of 2005, and gradually increasing in 
intensity, and finishing at the end of the second year with the catastrophic 
economic collapse of the United States. Once the economic collapse is complete 
and chaos is supreme, the sudden dudding of all our nuclear weapons, power 
plants, and nuclear propulsion systems will be the coup de grace that leaves us a 
hapless target. The rest of it is the turkey shoot, to simply execute us and finish us 

ott. 


In the interim, we will see damaging volcano activity increasing, and very 
probably we will see powerful tsunamis striking both the U.S. West Coast and 
East Coast. 


If it were to somehow become necessary, the Yakuza will also trigger the 
Yellowstone supervolcano into violent eruption, destroying the United States and 
most of North America. 


Summary and Conclusion 
1а closing, we reiterate some massive strategic capabilities already registered and 
waiting. Toward the end of 2004, the Yakuza scalar interferometers registered 
(zeroed in) on the Yellowstone Caldera, the largest supervolcano on this planet 
With that "registration" completed, they now can initiate that supervolcano into 
violent eruption, whenever they wish. Again, the supervolcano's eruption will 
likely expel mare ash, lava, debris, and rocks than the entire Grand Canyon can 
hold, devastating a large part of North America. 


‘The caldera is overdue for another eruption anyway, so undoubtedly there is 
increased geophysical stress there already. Опе should also check the latest 
findings in geology, and see what happened to North America the last time that 
Yellowstone Caldera erupted violently. The last eruption devastated quite а 
portion of North America, killing most of the higher forms of life in a large area. 


Now check what happened the last time the somewhat smaller Taba supervolcano 
in Sumatra, Indonesia erupted violently, about 74,000 years ago. It destroyed all 
human life on earth, except for a few thousand humans in Africa (lix). The human. 
genetics shows this sudden "bottleneck" in our genetic variability that sudden 
‘occurred about 74,000 years ago (lix). Also, this is why the present human 
genetics also shows that "we all came from Africa”. And so we did; we are all 
descendants of that small group left alive in Africa about 74,000 years ago. 

In registering on the Yellowstone caldera, the Yakuza has already achieved an 
additional tremendous "knockout" strategic strike capability against the United 
States. The Yakuza can indeed wipe out much of North America їп a single strike, 
then finishing the destruction of the United States at its pleasure. There are of 


course other volcanoes in the U.S. that can also be stimulated into eruption to add 
to the chaos and carnage. Several of them are already being "actively tickled" 


Again, in 1997 U.S. Secrelary of Defense Cohen already confirmed the use by 
terrorists of electromagnetic weapons for precisely such purposes — initiating 
volcanoes, generating earthquakes, and controlling our weather and climate. The 
recent September 2004 "shooting" of one powerful hurricane after the other into 
the United States, is just one example. The economic damage done by those 
hurricanes Charlie, Frances, Ivan, etc. has been adequately covered on the national 
news, so it is already familiar to the reader. 


Other powerful capabilities available to the Yakuza scalar interferometers are also 
possible and therefore registered, such as deliberately generating tsunamis that 
then strike targeted coastal areas at jet liner speed {xcix}. One such "tsunami 
looking for just a touch to complete its preparations to happen” is provided by the 
‘Cumbre Vieja volcano in the Canary Islands. А large section of the volcano has 
already broken loose, and threatens to slide into the sea. If so, it will generate an 
‘enormous tidal wave (tsunami) that will strike the East Coast of the United States 
a few hours later (lx). 


For example, quoting Bill McGuire, director of the Benfield Grieg Hazard 
Research Centre at University College in London {с}: 
А 12-mile chunk of the Cumbre Vieja volcano in the Canary Islands rattled 
loose during a previous eruption and is at risk of smashing into the Atlantic 
Ocean, triggering what could be one of the largest tidal waves in recorded 
history... fs not a matter of if, but when. 


Obviously, if this "submarine slump-Induced tsunami" is induced sharply by. 
‘Yakuza scalar interferometry, so that the slump occurs with sufficient force, then 
8 to 10 hours later a great tidal wave 70 feet or more in height (conservative 
estimate! Some estimates run 200 feet high) could strike New York and the 
Eastern U.S. Coast, as well as the Caribbean, moving at some 600 miles per hour. 
Such a giant tsunami would penetrate inland and devastate entire coastal areas. It 
is an opportunity that will not have gone unnoticed by the Yakuza, and 
undoubtedly one or more scalar interferometers have already registered on that 
target. Again, we strongly stress Defense Secretary Cohen's confirmation of just 
such use of electromagnetic weapons by terrorists. This is one more example of 
what can be done by "deliberately evoking, assisting, and directing already 
available giant geological forces" 


So weather engineering and steering and augmenting hurricanes and other storms. 
is just one facet of the real threat. But it is а very important part of the strategic. 
threat, as indicated by Secretary of Defense Cohen in 1997. 


Hostile Yakuza fingers are already on the triggers of those zeroed-in scalar EM 
Interferometry weapons, 24/7, waiting for the order to be given to strike. If 
deemed necessary, this already Includes the eruption of the Yellowstone 


supervoleano and the massive tsunami hitting the Eastem U.S. seaboard from 
induced violent eruption of the Cumbre Vieja vulcano. 


"These two examples are the kind of things that, to one extent or another, are now 
coming down the pike at us full-speed. 


We have also briefly pointed out the horrific casualties that can be obtained by 
very small and simple anthrax attacks, when bolstered by force amplifiers 
(immune system spreading and EM BW disease induction) 


‘As can be seen, once the superweapons (such as scalar interferometers) already in 
the hands of the asymmetric warfare terrorists (the Yakuza component) are 
factored into the analysis, indeed the terrorists have already achieved а strange 
kind of "rolling thunder" strategic knockout capability against the United Slates. 
At least publicly, this major change in the capabilites of the terrorists against the 
United States has not been analyzed or pursued by the conventional U.S. 
‘government agencies and their traditional support analysis agencies. Specifically, 
the U.S. Congress has not been adequately informed, particularly of the terrible 
mess that our decrepit old electrical engineering really is, and the consequences of 
not correcting it when our foes already have done so. 


Finally, the reader is strongly urged to review in detail the section on 
psychoenergetics weapons and scenarios, in the second part of this book. Massive 
conversions will be used against the U.S. and Western nations, and it alone can in 
fact wipe out Western civilization, Hundreds of scenarios are available; several 
examples have been chosen and will be discussed. Massive insertions of "sleeper" 
personas in massive numbers of individuals in the targeted U.S., Israel, and 
Western Europe are already underway. The nonmaterial precursor robots, which 
were launched against us in an eerie and officially undetected giant war against us 
at the end of 1999 and first few days of 2000, are once again coming at us en 
masse. Again the reader is strongly urged to check the information on that potent 
threat in the second part of this book. 


When the strategic strikes and new kinds of force amplifiers are factored into the 
war with terrorism, we find that we now confront a den of raging but carefully 
controlled tigers, not just a den of small cats using car bombs and solitary humans 
with strapped on C-4 explosives. Instead, we confront a coordinated strategic 
threat of awesome and unprecedented power and tremendous damage capability, 
one that already has the capability to destroy us several times over, and one that Is 
slowly tightening the noose about our collective necks in a deliberate three year 
schedule ending in our total destruction and oblivion. 


SLIDE BRIEFING PART A: Statement; Preface; Foreword; Summary 
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‘umes in small print which that monster had written while drinking seventy- 
two cups of black coffee per diem. It had to be done, but when I laid aside the 
last book I was very glad, and said, "Never more!” 


My first year's showing had won me the appreciation and friendship of 
several professors. Among these, Professor Rogner, who was teaching arith- 
metical subjects and geometry; Professor Poeschl, who held the chair of theo- 
retical and experimental physics, and Dr. Alle, who taught integral calculus 
and specialized in differential equations. This seientist was the most bril- 
liant lecturer to whom I ever listened. He took a special interest in my pro- 
gress and would frequently remain for an hour or two in the lecture room, 
giving me problems to solve, in which I delighted. То him I explained a flying 
machine I had conceived; not an illusionary invention, but one based on 
sound, scientific principles, which has become realizable through my turbine 
and will soon be given to the world. Both Professors Rogner and Poeschl 
were curious men. The former had peculiar ways of expressing himself and 
whenever he did so, there was a riot, followed by a long and embarrassing 
pause. Prof. Poeschl was а methodical and thoroughly grounded German. 
He had enormous feet, and hands like the paws of a bear, but all of his ex- 
periments were skillfully performed with elocklike precision and without a 
miss. It was in the second year of my studies that we received a Gramoe 
Dymame from Paris, having the horseshoe form of a laminated field magnet, 
and a wire wound armature with a commutator. It was connected up and 
various effects of the currents were shown, While Prof. Poeschl was making 
demonstrations, running the machine was a motor, the brushes gave trouble, 
sparking badly, and I observed that it might be possible to operate a motor 
without these appliances, But he declared that it could not be done and did 
me the honor of delivering a lecture on the subject, at the conclusion of which 
he remarked, “Mr. Tesla may accomplish great things, but he certainly will 
never do this. It would be equivalent to converting a steadily pulling force, 
like that of gravity into a rotary effort. It is a perpetual motion scheme, an 
impossible idea.” But instinct is something which transcends knowledge. We 
have, undoubtedly, certain finer fibers that enable us to perceive truths when 
logical deduction, or any other willful effort of the brain, is futile 


For a time, I wavered, impressed by the professor's authority, but soon. 
became convinced I was right and undertook the task with all the fire and 
boundless confidence of youth. I started by first picturing in my mind a di- 
rect current machine, running it and following the changing flow of the cur- 
rents in the armature. Then I would imagine an alternator and investigate the 
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Statement of the situation íi 
Since the late 1970s, Israel has repeatedly 
saved the United States from pending destruction. 
= 1970s, saved us from already inserted Spetznaz teams with 
nuclear weapons, who would have blown up our cities, 
+ 1986, saved us from pending Soviet attack with energetics 
weapons, particularly scalar interferometers. 
+ 1997, saved us from Soviet attack twice, which would have been 
ataca by the full energetics weapons arsenal 
+ 1999-2000, destroyed millions of nonmaterial robots in subspace 
inside EM signals, fields, and potentials throughout the U.S. 
Presently, attack is again scheduled, with addition of the 
eerie new mind conversion techniques of mind war. 
Israel may be able to save us once again, in which case we 
shall survive, Otherwise, we will be destroyed, beginning 
about two years from now. 


Mini Wars: Catastrophic й 
end of civilization? 
+ "I firmly believe that before many 


centuries more, science will be the master of man. 7% 
engines he will have invented will be beyond his strength to 
control. Some day science shall have the existence of 
mankind in its power, and the human race [shall] commit 
suicide by blowing up the world." 


Henry Adams, 1862 4 
* COMMENT: With perfection and unleashing of 
psychoenergetics weapons, we have reached that time 
envisioned by Adams, in little more than a century. 


End of technological specie: 

The final catastrophe (1) © XA 

+ Some decades ago, we pointed out that a 
technological (tool-using) intelligent species 
eventually poses its own self-destruction, by the. 
ever-increasing power of its tools and by its inbuilt 
inhumanity of one human member for another.* 

+ Either the technological species uses its eventual 
technology to transcend the inhumanity of one 
human for another, or it uses it to utterly destroy 
itself because, of its innate inhumanity. 

+ It is not accidental that we find no signs of intelligent 
life on other distant planets and in distant galaxies, 


End of technological species: 

‘The final catastrophe (2) Soo A 

+ Today the human technological species has 
developed and tested eerie superweapons that breach 
the threshold required to move into the final decision 
domain. We have entered that domain already. 

* Accordingly, within the next three years we face 
coming calamities so appalling they numb the mind 
and nearly defy the imagination. 

* Our most basic human element — the ability to 
function mentally as a unitary individual or group — 
‘may disappear forever, destroying the species. 


T EE Боев me Ext isting, ванну НИ Press, San Francise, 1900. 
‘Ue eon, Create Pres 201, 


GO: Group coherence and Order (1) E 


+ The functioning of the human species — 
from the individual to large nations to 
the entire species — is determined by [i 
the ability to group coherently 
and thus by the ability to order (cohere) 
> Restricted loss of GO in individual is neurosis (sickness) 
^ More general loss of GO is psychosis (insanity) 

* Neurosis and psychosis also exist in the group. 


^ Restricted loss of GO in the group is group neurosis 
(sickness). 
> More significant loss of GO in the group is group psychosis 
(insanity), 
* Complete loss of GO in the individual or group is total 
chaos and total insanity (the old notion of hell). 


GO: Group coherence and Order (2) D 


* FSB/KGB developments in psychoenergetics 
provide the ability to affect, reduce, and 
eliminate GO in the individual, a small group, 

a large group, a nation, or a group of nations, 

+ The technology provides for reducing or eliminating 
GO at any or all elements of the attacked society. In 
effect, for complete "dissociation" of the society. 

* Itis being unleashed, eventually massively, spelling 
the rapid demise of the U.S. and Western Europe. 

> The genie cannot be rebottled. Ultimately it may 
destroy GO for all human society. If so, the dissociated 
human species rapidly consumes itself and dies. 


Development and destruction of 
the human species 


хее - 


Development of humankind (association) 


oon 


Destruction of humankind (dissociation) 


End of technological species: 
(de: ААА 


One possible catastrophe (1) 


* Some 74,000 years ago, a 
great supervolcano at Lake 
‘Toba on the Island of 
Sumatra violently erupted, 

* Destroyed all humans on 
earth except for a few 
thousand in Africa. 

+ AIL Present humans have descended from them. 

* Human genetics records the severe "genetic. 
bottleneck" in human genetic variability that 
occurred. 

* Hence present human genetics shows that "we all 
came from Africa". 


End of technological species: 

One possible caastropne O) — G:XXRAARA 

* Underneath Yellowstone National 
Park in the U.S. lies another great 
supervolcano, with 3 calderas, 
and it is overdue to erupt. 

* In 1997 SecDef Cohen confirmed 
terrorists’ use of "EM weapons" to 
cause earthquakes, erupt volcanoes, EE | 
and control our climate and weather. ‘YELLOWSTONE CALDERAS 

* The Yakuza zeroed-in large scalar interferometers on 
Yellowstone in 2004; can evoke its eruption at will, 
destroying the United States in a single shot. 

+ The Yakuza generated the 9.3 undersea test quake in 
Asia on Dec. 26, 2004 which caused the catastrophic. 
tsunamis in Asia, killing more than 300,000. 


End of technological species: 
The inal catastrophe 9) @#XRRRARK 

* With the rise of energetics, FSB/KGB 
superweapons have been developed 
which target material systems, living 
bodies, and living minds in ways never 
before thought possible, 

* To create, engineer, shape, control, ог destroy living 
human minds at will — including all of them on Earth 
in one strike — uproots the basis for all human order. 


* By destroying coherence of mind and minds, no 
human or organization can survive or function. 

It poses unthinkable catastrophes exceeding any past 

disaster the human species has experienced. 


End of technological species: 

The final catastrophe (4) © AMA 
These psychoenergetics weapons have been à 
developed, tested, and deployed en masse. VA 
We have entered the last three years of the 8 
gradually escalating Operations Phase of asymmetric 


war against us, which will little resemble anything 
we have known and experienced before, 

We may see catastrophic destruction of civilization 
itself, and perhaps of all human life on earth. 

Our purpose is to point out the elements of the 
coming catastrophe, in the hope that somehow it can 
still be avoided or at least lessened in severity. 


Otherwise, the coming debacle may soon finish what 
‘Toba almost accomplished 74,000 years ago. 
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Preface 
"n" 
Some major concepts 


Mind war is the use of conversions 4 


* "The Creator created life and living biological systems, 
* Created the process for making life and living systems 
* Science can discover and engineer this process, 
* FSB/KGB scientists have done precisely that. 
* Froma distance, can insert altered variant. Re 
of targeted mind in targeted individual's body. 
* Can switch between the two ("conversion"). 
* Changes the behavior designed for targeted 
individual, or any number, as desired. Conversions. 
against U.S. and others (such as Israel) underway. 
* Conversions, fractional conversions will play a major role. 
in U.S. economic collapse two years from now, and in the 
destruction of the U.S. that will follow. 


А living mind can be produced and @ 
formatted, as can a variant of it (1) 
+ Make three "precursor engines" (sets of ST curvatures). 
* One for mind dynamics on time axis. 
* Опе for body dynamics in 3-space matter. Фә 
* One for the coupling dynamics (4-spatial). 


* The three together make a living bio-organism, once the 
body engine is placed in very pliant matter such as: 


* Electron gas. 
+ Plasma. 
+ Living body's complex of body currents. 


> Can place an extra mind-engine in a living human body, 
using the resident body-engine and coupling-engine. 


A living mind can be produced and 
formatted, as can a variant of it (2) 


* Can insert the biosystem in an ashtray d 
or in a living body. 
> Can insert just the altered mind dynamics 


(ora fraction of it) in a targeted personis body. 

* Switching between original and replacement 
minds, or between fractions, is called aio 
"conversion" or "fractional conversion". 

* Conversion dramatically alters individual's behavior, 
as when multiple personalities switch in a schizophrenic. 


+ The individual's new behavior is determined by the 
dynamics designed into the new engine, 


Achieving strategic mind war! (1) [s 


* Making one new mind variant or 
variant of a major mind fraction is 
difficult and expensive, 
* Once made and the sunk costs paid, unlimited clones 
are readily made for a penny а copy. 
* Can clone and stockpile many 
millions of copies, easily and cheaply. pe 
* By paying sunk costs for developing initial Р 
fractional 
engines for a range of behaviors, a vast arsenal of 


deviant fractional mind engines can be produced and 
stockpiled for selection, insertion, and switching, 


Achieving strategic mind war! (2) [б] 
* Decisive strategic mind-war via d 
selected or massive conversions 


becomes both practical and doable. 
"Sleeper" conversions can be implanted in leaders, 
key personnel, etc. in advance (in an insertion phase). 
Gradual switching generates slowly increasing change 
in behavior and in internal societal friction. 
Switching massively all-at-once 
generates a sudden and permanent pa 
Collapse of an entire society into utter chaos. 
* The massively switched society violently destroys 
itself rapidly and completely. 
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progresses taking place in a similar manner. Next, I would visualize systems 
comprising motors and generators and operate them in various ways. 


The images I saw were to me perfectly real and tangible. All my re- 
maining term in Gratz was passed in intense but fruitless efforts of this kind, 
and I almost eame to the conclusion that the problem was insolvable. 


In 1880, I went to Prague, Bohemia, carrying out my father's wish to 
complete my education at the University there. It was in that city that I 
made a decided advance, which consisted in detaching the commutator from 
the machine and studying the phenomena in this new aspect, but still with- 
out result. In the year, following there was a sudden change in my views of 
life. 


1 realized that my parents had been making too great sacrifices on my 
account and resolved to relieve them of the burden. The wave of the American 
telephone had just reached the European continent and the system was to be 
installed in Budapest, Hungary. It appeared an ideal opportunity, all the 
more as a friend of our family was at the head of the enterprise. 


It was here that I suffered the complete breakdown of the nerves to 
which I have referred. What I experienced during the period of that illness 
surpasses all belief, My sight and hearing were always extraordinary. I 
could clearly discern objects in the distance when others saw no trace of 
them. Several times in my boyhood I saved the houses of our neighbors from. 
fire by hearing the faint crackling sounds which did not disturb their sleep, 
and calling for help. In 1899, when I was past forty and carrying on my ex- 
periments in Colorado, I could hear very distinctly thunderclaps at a distance 
of 550 miles. The limit of audition for my young assistants was scarcely more 
than 150 miles. My ear was thus over thirteen times more sensitive, yet at 
that time I was, so to speak, stone deaf in comparison with the acuteness of 
my hearing while under the nervous strain. 


In Budapest, I could hear the ticking of a watch with three rooms be- 
tween me and the timepiece. A fly alighting on a table in the room would 
cause a dull thud in my ear. А carriage passing at a distance of a few miles 
fairly shook my whole body. The whistle of a locomotive twenty or thirty 
miles away made the bench or chair on which I sat, vibrate so strongly that 
the pain was unbearable. The ground under my feet trembled continuously. 
Thad to support my bed on rubber cushions to get any rest at all. The roar- 
ing noises from near and far often produced the effect of spoken words which. 
would have frightened me had I not been able to resolve them into their ae- 
cumulated components. ‘The sunrays, when periodically intercepted, would 
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Scenario examples & 


* President's own converted guards suddenly shoot him. 

* Sudden conversion of President, Vice-President, 
Congress, Judges, Pentagon leaders and high 
executives paralyzes the nation. 

* Police forces suddenly begin attacking ci 
own Armed Forces begin destroying each 
other and our own populace and cities. 

* The sides of any societal polarization 
begin vehemently attacking and killing each ouien. 

* Strategic weapons operators "go berserk", change 
codes, launch on our cities, friends, or indiscriminately. 

* Hundreds of other scenarios are possible. 


ins. One's 


Precursor fields and actions: 
‘The secret of "energetics" science (1) 


» Force exists in mass and mass systems, not in space. 
= In space, there is only curvature or distortion regions of 
spacetime, with dynamics 
* Such dynamic ST regions are force-free "fields" and 
"potentials" in space, 
* Every field and potential is already a set of energy flows.* 
+The field-In-space is a dynamic "precursor" state, consisting 
of energy flow dynamics 
+ A specific "pattern" of the energy flow dynamics in space 
and time is called an "engine". 
Engineering the precursor state (precursor e 


neering) 


is directly engineering nature's fundamental [ree EM 
‘energy flows and their dynamics. 


Precursor fields and actions: ә 
The secret of "energetics" science (2) 


= ПИ 
+ Basically negentropic: only a little 
entropy ls produced for control 
* Ongoing interaction of dynamic 
precursor engine with matter produces a directly 
analogous force engine acting in that matter. 
= Controls, directs, switches nature's free energy flows! 
+ Extends "gauge freedom" notion, in that the energy 
itself is free, and one only pays for a ite сМ 
and control of nature's free energy flows. 
* Body and its dynamics are dynamics in 3-space. 
^ Mind and its dynamics are EM dynamics on the time 
axis. Can be directly engineered via EM methods based 
on quantum field theory's time-polarized photon. 


About models and modeling (1) d 

* Choice of fundamental units in one's 

physics model is totally arbitrary* 

* Considera model with only a single fundamental unit: 
the joule. Everything else — including length, time, 

‘mais, etc. —becomes a function of energy. 

* We can even make that fundamental unita joule of EM 
energy, A priori, energy can be changed in form t any 
other form. Everything then becomes a function of E 
energy. 

* Thus time has (and is) a special form of EM energy, 
just as is mass. 


"Eg, see discussion ol such systems of "natural units" in JD. Jackson, Classcal 
Eietwodynamcs. Wily, NY, 199 m his Append on Uris and Dimensions. 


About models and modeling (2) 


* This extends the time-polarized photon concept in quantum. 
field theory, since all dynamics and functions on the time axis. 
can be considered special EM energy dynamics and functions. 

* Mind operations and dynamics are on the time-axis (they 
occur in time, not in space). Hence they also are special EM 
energy dynamics, capable of being directly engineered 

= Ву engineering time-polarized EM photons, fields, and waves, 
mind dynamics can be directly produced and engineered, 

= Time-energy-EM dynamics in a given mind can also be 
directly engineered. Another set can be cloned identically, 
ог another set cloned and altered as desired. 

* Two variations can be made, inserted in a body, and their 
connection to the body can be switched between them. 


Precursor engineering 
and mind conversion (1) 
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engine that has rotations into 3-space and the body. 


Precursor engineering 


and mind conversion (2) 

* Mental intent acting on denser time 
creates mind engines on the time axis. 

* By relativistic 4-space rotation, mind 
engines also project coherent EM 
engines in 3-space virtual state. 

Ы Negative ‘entropy operation of charges in the brain 
and nervous system of a body integrates the coherent 
virtual mind engines into observable EM engines. 

* Thus mind engines cohered into observable 3-space 
engines acting on coupled matter in a body create 
intentional behavior in that body. 

* Creation and switching of different precursor mind 
engines is conversion. Switching of fractional 
precursor mind engines is, fractional conversion. 


Precursor engineering and 
nonmaterial robots (1) т 


* For every material robot, there exists a force engine 
for its dynamics, and therefore a precursor (force-free) 
engine for them. This precursor engine is a 
nonmaterial robot a priori. 

* The precursor engine may be produced alone, then. 
inserted into an electron gas, plasma, or other actual 
physical system to produce the robotics functioning of 
а material body. 

* "The precursor engine "nonmaterial robot" can be. 
inserted into distant targeted national facilities, 
equipment, weapons, etc. and then activated on call, 
producing material robots that act on call. 


Precursor engineering and | 
nonmaterial robots (2) 

+ Start with a precursor engine "nonmaterial robot" and 
an artificially created mind (dynamic intent engine and 
corresponding mind engine). 

Coupling of mind (precursor) engine and a precursor 
robot engine gives a "living nonmaterial robot" 

(a living and dynamic 3-space virtual state 

engine robot in 4-space). >) 
The living nonmaterial robot engine set can also be 
inserted into distant targeted national facilities, 
equipment, weapons, human bodies, etc. and activated 
їп compliant mass into intelligent functioning, 

+ Energetic robots dramatically extend material robotics. 


What this briefing is about “з 


* Background of energetics weapons is included, with 
‘emphasis on conversion, its science, and its intended use. 
* Part of what the FSB/KGB developed as 
energetics superweapons science. 
+ Three branches, according to what is targeted: 
* Energetics (against inert physical systems, targets) 
+ Bioenergetics (against living biological bodies). ` 
+ Psychoenergetics (against living minds and behavior). 
* Dramatic tests in 1996, 1997, etc, are detailed. 
* In Russia, energetics superweapons science is still highly 
classified; operated by FSB/KGB, not armed forces. 


+ West has not developed energetics or defenses against i 
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Foreword 


Strategic asymmetric warfare plan 
of the FSB/KGB with the 
special role of the Yakuza 


E Foreword (1) a’ 


* Multiple strategic WMD threats presently converging 
to destroy the U.S, 
+ Quantum potential weapons 
+ EMP and negative energy EMP weapons 
= Scalar interferometry weapons 
+ Nuclear weapons inserted 
* Biological warfare threat 
* Bioenergetics threat* 
+ Psychoenergetics threat** 
* Knockout capability achieved 
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e Foreword (2) m4 


* Have passed from insertion phase 
of strategic asymmetric warfare to ЁЁ 
a 3-year operations phase 
* Operational incidents will increase 
next 2 years inside U.S. while U.S. 
dragon is increasingly “stretched 
and bled" overseas economically 
+ Two years from now, the threats will generate 
catastrophic economic collapse of the United 
States, then begin methodically destroying it. 
+ Will increase damage to centralized electrical 
power system and destroy it two years hence. 


(See Foreword (3) "4 


+ An immediate threat is the psychoenergetics 
threat (especially personality conversion) — {4 
augmented by nonmaterial carrier robots. 

= Actual usage starts with isolated incidents 
and slowly increases essentially without limit. 

* Underway slowly but increasingly at present after recovery 
delay caused by Israeli destruction of KGB mind-control 
facilities sometime after mid-1997. 

> Main focus of this brief is the conversion threat, with 
limited background of overall energetics threat. 

* US. must rapidly achieve and implement counter, or in 
2 years probability of our total destruction is very high. 


Japanese Yakuza play a special $ 
role as FSB/KGB proteges (1) 


* Regard themselves as last of the Samurai. ч 
Often glorified in Japanese movies and media. 


= View our defeat of Japan in WW II and our 
dropping the atomic bomb on Japan as the 
greatest dishonor in Japanese history. 


+ In their view, the only way to erase this 
shame is to destroy every living American. 


+ In a giant land scandal in Japan, Yakuza ripped off 
Japanese taxpayer for about $300 billion, 


+ Penetrate all large Japanese companies and government. 
* Allied with old Aum Shinrikyo for technical expertise. 


Japanese Yakuza play a special 
role as FSB/KGB proteges (2) $ 


* FSB/KGB proteges for strategic asymmetric yag) 
war in the U.S., coordinated by FSB/KGB 
communist faction. 

* Acquired scalar interferometry super- 
weapons at end of 1989, along with Я 
EMP and negative energy EMP aspects, 
by leasing them from KGB in Russia. 

* Can use high altitude EMP or negative energy EMP to 
knock out centralized power grid at one shot, along with a 
myriad other electronic systems such as power plants 

* Achieved single-shot destruction capability against U. 
by violently erupting Yellowstone supervolcano at will. 


Japanese Yakuza play a special 
role as FSB/KGB proteges (3) 


* Yakuza leased use of scalar interferometers from 

B/KGB in latter 1989. 3 

+ Engineered weather over North America, : 

* Shot down aircraft and missiles, etc. 

> Initiated earthquakes and stimulated 
volcanoes into eruption. 

> Proteges for Russian FSB/KGB for 
internal damage and destruction of the U.S. 

+ About 1 Jan. 2005, moved into final 3-year operations 
phase to destroy U.S. Two years to generate incidents, 
then catastrophic collapse of U.S. economy by 
destruction of centralized electrical power system etc. 

* Then methodically destroy all Americans. 


ye 
MP. 
EMP: Expert testimony to Congress* 
+ "A nuclear bomb detonated high above the United 
Slates could unleash an electromagnetic pulse that 
would shut down the nation's power grid and, along 
‘vith it, communications, water supplies and even food 
transportation." 
+ "If the effect is long-lasting enough, it also could 
trigger а social collapse that could conceivably cause 
the deaths of millions of people and, temporarily, 
push the nation back 100 years..." 
Note: Yakuza scalar interferometers can produce strong EMPs 
anywhere n and over the US at wil. E 
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Yakuza achieved U.S. knockout 
capability as scheduled 


+ In last quarter of 2004, Yakuza zeroed-in large scalar 
interferometers on the Yellowstone supervolcano. 
* Violent Yellowstone eruption would. 
destroy 70% of North America, Would 
destroy almost all of the United States. 
+ Yakuza achieved a one-shot U.S. knockout capabi 
‘Yellowstone susceptible, sensitive, overdue for eruption, 
* Circa beginning of 2005, asymmetric war against U.S, 
changed from insertion phase to final operations phase. 
* For major demonstration at end of insertion phase, 
Yakuza generated 9.3 seafloor earthquake on 
Dec. 26, 2004, producing devastating tsunamis in Asia 


Ш Î (CHAPTER THREE 


cause blows of such force on my brain that they would stun me. I had to 
summon all my will power to pass under a bridge or other structure, as I ex- 
perienced a crushing pressure on the skull. In the dark, I had the sense of a 
bat, and could detect the presence of an object at a distance of twelve feet by 
а peculiar ereepy sensation on the forehead. My pulse varied from a few to 
two hundred and sixty beats and all the tissues of the body with twitching 
and tremors, which was perhaps the hardest to bear. A renowned physician 
who gave me daily large doses of Bromide of Potassium, pronounced my mal- 
ady unique and incurable, 


Itis my eternal regret that I was not under the observation of experts in 
physiology and psychology at that time. I clung desperately to life, but never 
expected to recover. Can anyone believe that so hopeless a physical wreck 
could ever be transformed into a man of astonishing strength and tenacity; 
able to work thirty-eight years almost without a day's interruption, and find 
himself still strong and fresh in body and mind? Such is my case. A powerful 
desire to live and to continue the work, and the assistance of a devoted friend, 
ап athlete, accomplished the wonder. My health returned and with it the 
vigor of mind, 


In attacking the problem again, I almost regretted that the struggle was 
soon to end. 1 had so much energy to spare. When I understood the task, it. 
was not with a resolve such as men often make, With me it was a sacred 
vow, a question of life and death. I knew that I would perish if failed, Now 1 
felt that the battle was won. Back in the deep recesses of the brain was the 
solution, but I could not yet give it outward expression. 


Опе afternoon, which is ever present in my recollection, I was enjoying 
a walk with my friend in the City Park and reciting poetry. At that age, I 
knew entire books by heart, word for word. One of these was Goethe's Faust." 
‘The sun was just setting and reminded me of the glorious passage, 


“Sie rucket und weicht, der Tag ist überlebt, 
Dort eilt sie hin und fordert neues Leben. 
Oh, dase kein Flugel mich vom Boden 
hebt Ihr nach und irrmler rach zu strebe: 
Ein schorer Traum indessen sie entweicht, 
Ach, au des Geistes Flugein wird 

so leicht Kein korperlicher Flugel sich gesellen. 


As I uttered these inspiring words the idea cane like a flash of lightning 
and in an instant the truth was revealed. I drew with a stick on the sand, the 
diagram sham six years later in my address before the American Institute of 


Hostile quake-inducing 
usage is confirmed 

* In 1997 U.S. Secretary of Defense William 
 Cohen* confirmed that such terrorist 
quake-induction was occurring. He stated: 
"Others are engaging even in an eco-type of terrorism 
whereby they can alter the climate, set off earthquakes, 
volcanoes remotely through the use of electromagnetic 
‘waves... So there are plenty of ingenious minds out 
there that are at work finding ways in which they can 
wreak terror upon other nations... " 
"It's real, and that's the reason why we have to intensify 
‘our efforts, and that's why this is so important." 
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ӯ Alliance in progress 


* China, Russia, and India alliance growing, 
* Energy is a pressing problem for China. 
* U.S. now hampered in access to Russian oil. 
Helps "bleed the U.S. dragon" 
in preparation for the hidden Е 
progam to cause catastrophic | 
57 economic collapse. 
+ Probably ordered by FSB/KGB 
communist faction. mar Taos 
* China "bought into" the Russian oilfields and program. 


+ China and Russia announced they will hold military 
maneuvers and exercises in China later this year (2005). 


Alliance in progress (2) 3 


* China has 200,000 Chinese in Panama; 
controls both ends of the Panama Canal. 
Has access ports in U.S. and this hemisphere. 

* China has full complement of energetics 
superweapons and nuclear weapons, 

* China active in North Korean situation. North Korea. 
admits it has nuclear weapons. 

+ dran, Syria, Iraq, Afghanistan, Korea are hot spots, will 
continue to be hot. 

+ Watch for heat-up of the Taiwan situation, India- 
Pakistan also. China will take Taiwan by force. 

* South China Sea declared as Chinese territorial waters. 


Present Operations И = 


* FSB/KGB/Yakuza Operations phase of the asymmetric 
war is the three years we are now in. The first two years 
are critical to safely knocking out the U.S. 
+ Yakuza has U.S. knockout capability 
* Shot giant 9.3 seafloor quake 12/26/04 
generating terrible Asian tsunamis, 
* Plan is centrally coordinated by FSB/KGB. 
die-hard communist faction, which retains 
and operates the Russian superweapons and is 
the main power in Russia. Yakuza are FSB/KGB proteges. 
* Putin from younger KGB faction; wishes accommodation 
with U.S. Not the main power in Russia; follows orders. 


* Incidents will begin gradually in the U.S. and escalate, 
Al Qaida and other terrorists participate as they can, 

+ Yakuza scalar interferometers gradually 
destroy U.S. centralized electrical system, 
some refineries.* Also use EMPs, 

* Causes catastrophic U.S. economic collapse. 

Massive sleeper conversions nullify friendly 
Israeli quantum potential counters. 

* Yakuza methodically destroys prostrate U.S. cities, 
installations, etc. — fulfilling its mission of killing every 
living American. 

+ Mf necessary, Yakuza will erupt the Yellowstone 
supervolcano to assure total destruction of the U.S. 


7 TES e rely epson in Texts Cy, TX ае Maren 2005 usps. Te 
Tee ат epis ане an Farmiga ort tak rh te тиде o 
Tose rers, No ape s cna star ruefermeny cie ned 


Bioenergetics aspects of 
the Operations Phase 
* FSB/KGB will "touch up" American immune 
systems with quantum potential weapons, 
* "Spreads" immune system's assets to prepare 
for dozens of expected "shadow diseases" 
+ Not much additional assets left for the spread immune 
system to react to actual pathogens. 
+ Increases the casualties from BW attacks (such as 
anthrax sprayed in cities) by a factor of at least three, 
+ Two terrorists, one light plane, a small agricultural 
sprayer, and 100 kilograms of anthrax can produce 
3 to 9 million casualties in a sprayed city.* 
“TDR ope sag. shee tes he ress оош study done as U.S 


‘Congas, eso Tet Asses Plain o! Weapons ol ass бшмд. 
‘esting he Rise Gover Pang ce, Washington D'C., 196. 


Bioenergetics aspects of 
the Operations Phase 
> Anthrax spray attack and other BW 
attacks by terrorists will thus be 
unexpectedly devastating 
+ The BW threat includes anthrax, 
smallpox, and many other dread 
diseases including avian flu and Ebola. 
< No truly effective US BW treatment is 
available for mass casualties, 
* Most casualties will already have symptoms, 
* Will be assessed as triage category 4 (black) and just 
dragged aside to die without treatment. 
+ Essential decontamination spraying with harsh 
chemicals will kill thousands of additional citizens. 


Devastating use of conversions (1) $ 
FSB/KGB can and does make 
living minds and biological 
system engines in the lab. 

+ Insert a target's mind-clone 
(with built-in specific behavioral 
changes) in a targeted individual's body 
and nervous system, waiting. Б 

* Or insert a fraction of that mind, [ E 
altered — and waiting. » 

+ Plant such "sleeper" conversion clones in hundreds of 
thousands of key persons, awaiting activation, 


Devastating use of conversions (2) 


* Switch selected inserted minds or 
fractions at will, from a distance. й 
‘Switch massively. Behavior of 
masses of leaders and critical 

persons instantly alters, causing total chaos. 


* System begins intensively fighting and JO 
destroying itself E 


* Produces the ultimate "Manchurian 

candidate" nightmare. Pe 

* Also counters the friendly little nation previously 
saving the U.S. with its quantum potential weapons. 
It suddenly destroys itself in utter societal chaos. 


$ General scenario and status ass 


* Yakuza achieves knockout capability against U.S. (done). 

* Massive sleeper conversions inserted. Counters strategic 
defenses (ongoing). 

* Launch operations phase (operations phase begun). 

* Stretch out U.S. overseas, increasing economic 
difficulty, "bleed the dragon" until it is 
hemorrhaging copiously (begun, will increase). 

* Increase polarization intensities in our society (begun). 

* BW strikes, in-place nuclear weapons strikes, inside U.S. 
(ready) 


> Weather, quakes, volcano eruptions, tsunamies (set and 
ready) 


@ General scenario and status (2) um 


* Spread immune systems increase casualties (ready) 

* Destroy centralized U.S. power system (capability now) 

* Massive conversions in; total chaos (insertion begun) 

* Catastrophic economic collapse of U.S. occurs 
(begun and progressing) 

+ QP strike neutralizes U.S. nuclear 
weapons (set to до) 

+ Yakuza interferometers freed (weapons poised) 

+ Yakuza methodically destroys cities, installations, all living 
Americans (ready) 


+ If necessary, Yakuza strikes Yellowstone supervolcano, 
destroying the U.S. (ready) 


Point and counterpoint о 


» North Korea announced it already has nukes, 
* Will be part of the "disturbances abroad! 
* Itself stretched, U.S. may consider arming 

Japan and South Korea with nuclear weapons, S 


* If arm Japan, some of the nukes will pass into 
Yakuza hands, Yakuza undoubtedly working 
оп obtaining nukes now; almost certainly has some. 
* Some Soviet-inserted nukes already in the U.S. may 
bbe given to Yakuza anyway. 
Having scalar interferometers, Yakuza automatically 
has EMP and negative energy EMP weapons. Will 
use such weapons also. 


Point and counterpoint os 


* Insertion phase completed. 

* Nuclear weapons inserted, ready. ® 

* BW capabilities inserted, ready. 

* Limited conversions are increasing polarizations. 

* Massive sleeper conversions inserted or being inserted. 
+ Yakuza knockout capability achieved against U.S. 

* Has knockout capability now against U.S. power system, 


* Hot spots overseas already heating up. 
Alliance between Russia, China, India. 


Point and counterpoint os 


* Have entered final Operations Phase now. 
* Two years until catastrophic U.S. 
economic collapse and chaos, 
following destruction of electrical P 
power system, some refineries, etc. 
by Yakuza scalar interferometers, 
+ Yakuza then methodically completes. 
destroying U.S. in the third year. 


ГЫ 


K Why the Yakuza? = 


* Yakuza consider themselves as last of the Samurai. 
* Greatest shame in Japanese history was 


defeat in WW П and U.S. dropping atom 
bomb on Japan. mpi "mx 


+ Can only erase it by killing every living 

American man, woman, and child. 

+ Allied with Aum Shinrikyo, Yakuza leased KGB 
large scalar interferometers on site in Russia in 1989. 

+ FSB/KGB uses Yakuza for protegees, to perform the 
direct "internal" war against the U.S. and its populace. 

+ U.S. intelligence has no notion of the Yakuza as а 
formidable force easily capable of destroying U.S. 
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Weapons of mass destruction 
(WMD) threat to populace (1) 


RECOGNIZED TODAY: 
* Sabotage and interdiction 


* Chemical and biological weapons 
* Nuclear materials and weapons 

* Powerful explosives 

+ Assassination, hostages 

* Contamination (NBC) 

< Shoulder-fired AD missiles 


"Nin weapons ien “БЕ! 


їп our cities (bur shunned) Raal 


Weapons of mass destruction 
(WMD) threat to populace (2) 


PRESENT BUT UNRECOGNIZED: 


edem е 


eem, ORAM 
LA 


EM disease induction and. 
spreading of immune systems 
Alteration of behavior and emotions 
Alteration of memory and perception 
Control of thought and behavior 
Action at a distance effects 

Causal System Robots (CSRs) 
Massive sleeper conversions 
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Part Guan THREE 37 


Electrical Engineers, and my companion understood them perfectly. ‘The im. 
ages I saw were wonderfully sham and clear and had the solidity of metal and 
stone, so much so that I told him, "See my motor here; watch me reverse it.” 
T cannot begin to describe my emotions. Pygmalion seeing his statue come to 
life could not have been more deeply moved. A thousand secrets of nature 
which I might have stumbled upon accidentally, I would have given for that 
one which I had wrested from her against all odds and at the peril of my exis- 
tence, 
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Russia has long had the inserted 
ability to totally destroy the U.S. ғ 


+ During Cold War, Soviets inserted nuclear weapons and 
Spetznaz teams into our major cities and population centers. 

+ Spetznaz teams can detonate the nuclear weapons, producing 
from 100 to 150 million casualties and destroying the U.S. 

+ Israelis inserted similar teams and nuclear weapons (including 
thermonuclear weapons) into Russia. Deterred Russians. 

+ These hidden weapons were known as "dead man fuzing". 
Gave mutual assured destruction deterrence with its "assured" 
capability on both sides (the reason the Cold War was "cold"). 

+ Weapons are still on site in U.S., under command of die-hard 
old Communist faction of KGB (with new FSB name). 


Tina's book gives some ot the ways the weapons were seed. See 
Sansa Lune tum ta Wt), Trough he Eves arme Etemy 
‘Regnery Wastin 1998, p 24-3 Lunes ow oes ani 
GR hector Common sheng onamers ae as Nandy lr сепил, 


2 China is also involved (1) E 


AE 4 а 


+ China declared South China Sea 
her own territorial waters 
» China will eventually take Р 
‘Taiwan by force 
+ Нав massed missile artillery 
trained on Taiwan 
+ Held invasion practice on 
island near Taiwan 


2 China is also involved с 


* China has deployed quantum potential weapons 
* Deployed fearsome EMP weapons utilizing 
negative energy rather than positive energy Sg 
(based on Dirac sea theory) 
* Strike of negative energy extinguishes 
all electron currents, 
‘Duds electrical and electron systems instantly 
Instantly kills struck bodies (zeroes brain, nerve currents) 


Instant kill of missiles, aircraft, and electronics in nuclear 
warheads 


* Ultimate "death ray"; make large or small, even portable 


* Chinese “pinged” this analyst, trying to see how he knew 
the "cold energy" weapons had been deployed 


2 China is also involved (3) AL 


* After China's invasion practice, in 
mid-August 2001 a 2-carrier-group 
U.S. task force maneuvered in 
South China Sea to caution China. 

* "The new Chinese negative energy EMP 
weapons were trained on the task force 

= Could destroy it within 10 minutes 

* Chinese military strike aircraft buzzed 
the ships and carriers, repeatedly trying to evoke U.S. 
forces to fire on them. Fortunately U.S. didn't. 

* Had we fired, the task force would have been quickly 
destroyed as test of new negative energy EMP weapons. 


Estimate on China mu 


* China given favored nation status and use 
of two U.S. ports during Clinton administration. 
(move to encourage peaceful accommodation). 

* Controls ends of Panama Canal. 

* Has inserted some 200,000 Chinese into Panama. 

+ Eventually will outnumber ће Panamanians. 

+ Panama will become a sort of Chinese province. 

* China has other ports in the Western Hemisphere. 

+ Powerfully driven by escalating energy needs. 
Increasingly competitive for oil, gas, etc. 

+ New alliance between Russia, China, and India, 


Estimate on China (2) ee 


* Has nuclear weapons, and deployed quantum potential 
‘weapons and negative energy EMP weapons, the two 
most powerful weapons on Earth, other than the robots 
and conversion. Probed this analyst to see if he knew of 
the negative energy EMP weapons and deployment. 

> Preparing both ways; for accommodation with U.S, and 
also to be able to destroy the U.S. 

* Will take Taiwan by force, initiating conflict with U.S. 
if necessary. Hence needs dead man fuzing of U.S. 

* China has probably already inserted some nuclear 
‘weapons, BW agents, and the required teams inside 
‘many of our major cities and population centers, 


Militant Arab terrorists’ ж 
asymmetric warfare plan (1) 


* Terrorists understand asymmetric warfare and WMD. 

* Learned from "dead man fuzing" between Russia and U.S. 
* МАР deters rational opponent such as chess players. 
* Does not deter irrational opponent. 
* Inserted WMDs provide a knockout capability. 

» Intent to achieve strategic knockout capability against U. 


* "Together with Israel, the "Great Satan" is to be destroyed at 
all costs. WMD, particularly BW and nukes, are required. 


» Part of unceasing holy Jihad by radical Moslems, 


* Will not end until U.S. is destroyed or until fanatical 
Islamic groups are nullified, 


Militant Arab terrorists’ me 
asymmetric warfare plan (2) 
* Main objective is to obtain nuclear. 
weapons and clandestinely insert them 
into U.S. cities; then detonate them. 
* 30 to 50 inserted warheads needed. 
= Al Qaeda may have 7 to 15 nuclear 
‘warheads already inserted (10 and 
100 KT) in 7 to 15 US. cities. 
* May have others for additional insertion, | 
* Supportive Arab states such as Iran are | 
intent on obtaining nuclear weapons Й 
capability of their own. una PRESIDENT 


* Russians are assisting them to build nuclear facilives, 


Вы Mechanism to obtain nukes o3 


+ Iran and terrorist-backing states -— 
seek nuclear power slants Ir 

* Iran is constructing several such | | | 
plants; one hidden underground, 

* One in particular, being constructed Ба 
by the Russians, will produce apo = 
weapons grade plutonium, 

> Iran intends to become major nuclear power. 


* In 2004 Iran and Russia announced this power plant. 
has been completed 


^ Russia now contracted to help kan finish, and to furnish ше. 


быш Mechanism to obtain nukes 


= The Iranian nuclear plant could be producing in perhaps 
a year, since Russia is helping and will furnish fuel. 

= Yearly it will produce weapons grade 
plutonium for 20 to 50 nukes. 

* Separation of the plutonium is 
straightforward, 

* In about 2 years, up to 30 nuclear. 
weapons may be available, and more 
each year thereafter, from that plant,  ANnuceax rowessuuer 

* Other nukes will be available from 
weapons grade material of other plants. 

+ Negotiations to avoid this continue, with little avail. 


E Mechanism to obtain nukes в 


* North Korea has some nuclear weapons; is producing 
nuclear plants. Al Qaeda has a few 
purchased nuclear weapons. 

* Several other Arab nations 
backing terrorists considering same. 
* About 2 to 3 years from now, 

Al Qaeda and other organized 
terrorist organizations will have 
their nukes inserted. May be at half-capability now. 
* Can then utterly destroy the United States. 
* Have purchased at least а few nuclear weapons. 

* Have obtained and inserted BW including anthrax. 


On Al Queda plans: dl ES, 


+ Insertion of nuclear weapons relatively easy and safe. 
+ Used method proven by large drug dealers 
+ 9886 of all standardized shipping containers 
were never inspected anywhere {n the world. 
+ Hid weapons in standard shipping containers. 
* Formerly high probability of geting through undetected. 
* US. trucking industry and railroads will load the containers 
the роп and transport them to the walling terrorist wams on i 
ins. 
* Clandestine transport across unguarded and remote 
wild U.S. borders by teams, and insertion by sea. 
* High probability of success п insertion, U.S. borders 
unsealed; insertion across borders readily possible. 
= U.S. has deployed nuclear detectors in U.S. cities, and 
is acting to prevent or hamper new WMD insertions. 


Terrorists understand 
economic warfare (1) 


* Quoting Osama bin Laden* after 9/11: 
+ "AL Qaeda spent $500,000 on the 
[September 11 attacks] while America, 
in the incident and ts aftermath, lost — 
according to the lowest estimate — more 
than $500 billion. Meaning that every 
dollar of al Qaeda defeated a million 
dollars, by the permission of Allah!" E 
He declared his policy is "bleeding America 
to the point of bankruptcy, " Joked about U.S. 
"economic deficit.. estimated to total more 
than а trillion дош." 


Terrorists understand 
economic warfare (2) 


* Quoting Niall Ferguson: 


"A doomsday scenario is plausible. 
another, bigger September 11 is quite 
likely. a crisis over Taiwan would send 
Stocks tough ты 
stem... revolutionary regime change in 
udi Arabia would shake the world M 
detonation of a nuclear device in London. 
would dwarf the assassination of Archduke 
Ferdinand as an act of terrorism... ike the 
passengers who boarded the Lusitania, all 
We know is that we may conceivably sik Still we sail. " 


“at Ferguson Sung natn Fan Atake. B402) Mar д. 2008 p. 78.7 heis 
Pats of ya Har nity Sarr Few age raion, salo 
rest ad Saha Res Feon d ent Catan Un. 


fa The growing U.S. financial problem* a 


+ Hugespending ongoing: "Guns, butter, ax cuts". » 
"The federal governments obligations, current AX 
liabilities, and unfunded fiscal commitments 
are over $43 trillion and rising..." 
* As Zuckerman points out: 
* "The estimated net worth of American families is 
slightly over $47 million, and nearly all of it — 90 


percent — would be needed to cover government's 
штем obligations. "* 
+ "According to the GAO, it would take real double-digit 
growth over the next 75 years to pay olf our Curren 
[ebt an impossible task. "™ 


+ bi на head ol he Govemmert лесу Oi, 
“ire Suse The ше oe 12 zone US. News & Wold Rega, 
AE Zudem e edi dale eres gi 


Refinery explosion in Texas 
City, TX in March, 2005 


* Could be scalar interferometry-initiated, in which case U.S. 
agencies would conclude it's not terrorism (and they did). 

* Agencies would not recognize scalar interferometry use. 

* Eg, FBI pulled back its anti-terrorism investigators. 
Quoting FBI spokesman Al Tribble*: 

“There's no criminal investigation as it pertains to terrorism al this time. 

“We're convinced through our bomb technicians, our personnel that were 

sent down there, the authorities that are on-site, and the BP officials that 

there are no reports of any breaches of security : There's been no suspicious 

activity reported, The blast characteristics arent consistent with any sort of 

esorstype of threat or activity. So we pulled our people back. 

+ There have been no new U.S. refineries built in a quarter of 
а century. What we have are running at 96% capacity, 
barely able to "keep up" with demand. 


TEX Meses, Houston смене) 


Success always 
attracts others 


+ Russian FSB/KGB faction 
under die-hard Communists 
controlling the inserted 
Russian WMD weapons and 
super- Weapons; may be unable to resist the opportunity. 

* China may be unable to resist the opportunity. 

* Yakuza/Aum Shinrikyo are actively participating, 

* Hence there is a growing, loose but immense attack 
consortium of terrorists, Russia, China, Yakuza/Aum 
Shinrikyo, North Korea, etc. 

* Any major terrorist nuclear attack on the U.S. may draw 
Consortium into full massive attacks on the U. 

* Probability of destruction of the U.S, is very high; critical 
point by two years from now (now being Feb 2005). 


Update: Yakuza role In 
asymmetric war on U.S. 


* The Yakuza is a major protege of the FSB/KGB; is 
coordinated and to be used against the internal U.S. 
+ Yakuza regard themselves as last of the Samurai 
+ Greatest shame in Japanese history was our WWII 
defeat of Japan and dropping atom bomb on Japan. 
+ Stain can only be removed by the total destruction 
of every American man, woman, and child. 
* Operations phase: Gradual economic bleed and 
destruction, particularly of U.S. electrical power system. 


* Canale system will Ье destroyed in two years 
> Sine sce киш fente ae, 88 


«= Evokes catastrophic economic collapse of the U.S. 
› Westem European economy also collapses in response. 


> Yakuza will then destroy U.S. cities and populace at will. 


Bottom line: WW III in progress, 
"Реасейте" was insertion phase (1) 


* In 2 years or less, with a few more nukes inserted in 
USS. cities Al Qaeda will also achieve ability to 
effectively destroy the United States. 

* Yakuza already achieved U.S.-destroying capability 
with scalar interferometers registered on Yellowstone 
supervolcano and other volcanoes. 

+ This is WW Ш. "Peace" is totally eliminated. 

‘There are two main phases in this asymmetric war: 
* Insertion phase, when WMD are being inserted 
Lasted 20 years. Mistakenly called "peace" 
+ Operations phase, when WMD are unleashed. 

* Ме are now in the Operations Phase vis a vis the 

FSB/KGB, Yakuza, and Al Qaeda, 


Bottom line: WW IIL in progress. © 

"Peacetime" was insertion phase (2) 

* Negotiations, statesmanship, UN debates necessary, 
but are only coverage for ongoing insertion phase 
and operations phase. We must also: 

* Decisively defeat future WMD insertions. 

+ Nullify previous WMD insertions. 

* Unceasingly attack terrorist elements. 

* Develop Priore-type effective EM 
treatment of mass casualties at highest 
possible national priority. 

* U. S. has deployed sensitive nuclear detectors in our 
cities and population centers, is building a homeland 
defense, and has taken other measures such as a 
massive reordering and improvement of intelligence. 


CHAPTER 4 


REVIEW THIS SUBHEADING 

For a while I gave myself up entirely to the intense enjoyment of pictur- 
ing machines and devising new forms. It was a mental state of happiness 
about as complete as I have ever known in life. Ideas came in an uninter- 
rupted stream and the only difficulty I had was to hold them fast. Th pieces 
of apparatus I conceived were to me absolutely real and tangible in every detail, even 
to the minutest marks and signs of wear. I delighted in imagining the motors con 
stantly running, for in this way they presented to the mind's eye a more fascinating. 
sight. When natural inclination develops into a passionate desire, one advances to 
wards his goal in seven-league boots. In less than two months, I evolved virtually all 
the types of motors and modifications of the system which are now identified with 
my name, and which are used under many other names all over the world, It was, 
perhaps, providential that the necessities of existence commanded a temporary halt 
to this consuming activity of the mind. 


‘EMPLOYMENT EXPERIENCE IN EUROPE: 


I came to Budapest prompted by a premature report concerning the 
telephone enterprise and, as irony of fate willed it, I had to accept a position 
as draftsman in the Central Telegraph Office of the Hungarian Government. 
at a salary, which I deem it, my privilege not to disclose. Fortunately, I soon 
won the interest of the Inspector-in-chief and was thereafter employed on 
calculations, designs, and estimates in connection with new installations, un- 
til the Telephone Exchange was started, when I took charge of the same, The 
knowledge and practical experience I gained in the course of this work, was 
most valuable and the employment gave me many opportunities for the exer- 
cise of my inventive faculties. I made several improvements in the Central 
Station apparatus and perfected a telephone repeater or amplifier which was 
never patented or publicly described but would be creditable to me even to- 
day. In recognition of my efficient assistance the organizer of the undertak- 
ing, Mr. Puskas, upon disposing of his business in Budapest, offered: me a. 
position in Paris whieh I gladly accepted. 


Panis: 


I never can forget the deep impression that magic city produced on my 
mind. For several days after my arrival, I roamed through the streets in ut- 
ter bewilderment of the new spectacle. The attractions were many and irre- 
sistible but, alas, the income was spent as soon as received. When Mr. 
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Terrorists’ backup SD @ 

WMD capability () NSS 

+ WMD such as smallpox, anthrax, dirty 
nuclear explosions etc. can severely 
damage or destroy the United States, 

* BW agents made by many nations 
аге available, Insertion continues. 

+ Anthrax spores available for years 
on Voz Island in the Aral Sea. 
‘Those who wanted anthrax, got it 
easily, Already inserted into the U.S.** 

+ Smallpox and BW Soviet scientists were available for 
Duy and hire, and multiple terrorist-backing nations 
bought and hired them. 

E P fas and ian 
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Terrorists’ backup R ЖО @ 
WMD capability (2) “sk 

* Significant insertion in U.S. already 
accomplished, especially anthrax. 

+ A single professional anthrax attack 
‘on Washington DC, sprayed from a 
light aircraft, will produce 1-3 million casualties.** 

+ If smallpox is unleashed in a single major city, it will 
eventually ill some two billion persons worldwide — 
nearly 1/3 the human population. 

+ Will be unleashed — matter of when, not if. 

+ The inserted nukes and ditty weapons will also be 
unleashed. 


Was e oh rade arva mings (a lest па a sehe) ster L; 
KOSE wenne уеп srendng notes en DN ae by a acr aa 


Additional threats (1) ЖО @34 


* Russian nukes and Spetznaz teams s 
already inserted in U.S. cities, ready. А 

* Can destroy the U.S. at any time 

* Originally deterred by Israeli nukes 
inserted in Russian cities. 

* Chinese probably inserted or 
inserting nukes, perhaps BW agents and teams also, 

* China planning for either accommodation or attack. 

* Yakuza inside U.S., probable significant insertions, 
have scalar interferometers and EMP weapons, both 
long range and portable. 


Additional threats (2) 1© E 


* Yakuza building small, relatively portable scalar 
interferometer weapons. 

* Inserting them with teams, to strike nuclear power 
plants, refineries, and other critical targets 

* Already mans long-range interferometers 
on-site in Russia 

* Strongly engineers weather over North 
‘America, occasional aircraft shootdown, etc. — 

* Has negative energy EMP weapons also to attack U.S. 
cities, nuclear power plants, refineries, grid, etc. 

* Directly generated the 9.3 earthquake causing the 
recent terrible tsunamis in Asia. 


Additional threats (3) so eae 


+ Castro has inserted 10,000 guerrillas 
in U.S. over the decades. Perhaps 


sabotage and asymmetric warfare. 
* Miscellaneous BW, chemical, and 
guerrilla threats from other foreign assets inserted by 
other nations (Iran, Syria, Libya, etc). 
+ US. borders still essentially open; 
insertion still easy and continues. 
* Most standard shipping containers 
still unchecked, 


5,000 аге still viable assets for | j 3 


Additional threats (4) 1© ex 


Brazil is an another unknown quantity; has scalar 
interferometers and quantum potential weapons. 

Met with FSB/KGB in Iceland and signed | 
nonaggression pact. Russians have no intention A 
of honoring it 

In any major strategic strike on the U.S., FSB/KGB 

must destroy Israel and Brazil due to their QP weapons. 
Brazil hired the German scientific leadership of Russia's 
scalar interferometry development (by the German radar 
team) after WWII, once the German team was released by 
the USSR. This initiated Brazil's superweapon program, 
David Bohm's visit to Brazil allowed picking his brain on 
‘quantum potentials. Brazil then developed QP weapons, 


Slyness of KGB plans: The 
chessplayer outlook pervades 835 


* "Each side secretly develops new means of warfare in order 
to employ them unexpectedly. History knows many examples 
how the employment of a new weapon initially gave 
considerable success because the enemy, caught unawares 
and not knowing the combat capabilities of the weapon, was 
Tor some time incapable of effective counteraction, " [1] 

+ "Of particular importance is basic research aimed at — > 
discovering still unknown attributes of matter, phenomena, 
and the laws of nature, and developing new methods for their 
study and use to reinforce the state's defense capability. " [2] 


T У Yo Savin, The Basie Pres of Operational A nd Тана. Moscow 1972 
2. Porion ca book by Marshal Gece, deleted ram ts Eglsh vansiaton by 
Specie request a he USER 


Strengths on the side of the U.S. "m4 


* Large strategic nuclear capability. е. 
* Israel has powerful quantum potential 
weapons, deters many scenarios. 
* Has repeatedly rescued the U.S. from planned. 
FSB/KGB strategic attacks, 
Haas inserted nuclear weapons inside Russian cities, 
population centers, and key areas. 
Has at least a limited capability against mind 
conversion and psychoenergetics. 
* Can defend against precursor robots, 
* U.S, believed to have some secret weapons of its own; 
exact types and details unknown. 


Main weaknesses of U.S. could.“ 
be solved by vigorous action (1) 


* Americans do not react to slowly increasing threats. 

+ Public and officials still not educated as to what is really 
going on, Other than Cohen statemen, officialdom has 

een resoundingly silent on superyeapons, their 

development and testing, etc. Intelligence analysis still 
using puerile old CEM/EE model 

* Historically, American preparation occurs after sudden 
attack has already occurred (reacting to the cobra's strike). 

* Borders need to be sealed; standard shipping containers 
need to be checked. 

* Develop mass casualties EM healing device (Priore type). 

* Quickly develop and deploy fuel-free electrical power 
systems taking energy from the seething vacuum, 


Main weaknesses of U.S. could — „®} 


be solved by vigorous action (2) SSS 


+ Predominance of archaic, error-riddled classical 
electromagnetics (CEM) and electrical engineering 
discards: 

+ Precursor engineering and nonmaterial robotics. 

* COP > 10 electrical power systems "fueled" by 
vacuum energy. 

* Engineering understanding of mind, mind dynamics, 

* Understanding of "electromagnetic" induction of 
diseases, etc. 

* Understanding of psychoenergetics. 

+ Production of living minds and living systems. 


* Combination places U.S. at grave strategic disadvantage. 
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Energetics: Precursor engineering (1) 


> Present CEM/EE falsely assumes: 

* Force fields in space (exist only in matter). 
* A material ether (falsified since 1887). 
+ А flat spacetime (falsified since 1916), 

+ "That EM fields, potentials, and energy are freely 
created out of nothing at all, by source charges — 
totally in violation of conservation of energy law. 

‘+ That static EM fields and potentials are frozen. 
Instead, they are nonequilibrium steady-state sets 
of ongoing dynamic, free flows of EM energy. 

* Any amount of force or energy can be collected from a 
given "static" field or potential, if one has sufficient 
Collecting charge, by F = Eq; W -óq. 

P 


Energetics: Precursor engineering (2) 


* Present EM circuits are made Lorentz-symmetric, by 
wiring external source of potential into its own external 
circuit, while current is flowing, as a load to be destroyed 

+ Professors and texts do not calculate the force-free EM 
energy field as it exists in space as a precursor of the EM- 
field of force in matter . None ever have. Ongoing 
precursor field interaction with charge gives force fields. 

+ EM energy flow is already free, Force-free EM energy 
field in space can be engineered by paying a litte for 
switching and control, first making a precursor EM engine 
with desired dynamics. One need not pay for the energy 
itself since all EM energy is in freely flowing streams 
already, pouring from source charges and dipoles. 


Energetics: Precursor engineering (3) «22% 

> There is not now, and there never has been, a single EE 
department, professor, or textbook that teaches calculation. 
of the EM field in space. Instead, they teach calculation of 
its, force field effect in charged matter, created by ongoing 
interaction of that real EM field with that charged matter. 

+ There is not now, and there never has been, a single EE 
department, professor, or textbook that teaches (or knows) 
how an electrical power system is really powered. It isn 't 
powered by cranking the shaft of the generator! 

+ So long as our scientific community ignores the source 
charge problem (swept under the rug for a century), we 
will remain at the mercy of those who did correct the 
flawed CEM/EE model, did calculate force-free EM fields 
їп space, and did develop precursor engineering, 


Tie "New" Strategic Problem (1) 9%) 


* Nonmaterial energetics robots (self-powering precursor 
engines) carrying specific spacetime curvature 


engines (weapons engines) have been fully ® 
developed and deployed under the 
FSB/KGB's die-hard Communist faction. Te ce 


* Totally new form of asymmetric war: Nonmaterial 
fighting systems, 
* First war already fought (few days, 1999-2000). 
Small non-Western nation destroyed robot armada of 
millions of such robots inside U.S. in subspace 
interior to normal EM field signal envelopes. 
* West is 50 years behind, has no defenses against such. 
Scientific community responsible for U.S. vulnerability. 


The "New" Strategic Problem (2) (399 


* Can be superior to all other forms of combat. — (8) 

+ Economics dirt cheap (penny a system after 
sunk costs paid). pi 

* Effectiveness is complete against defenseless targets, 

+ Targeted Western nations vulnerable and defenseless. 

> Western science is woefully inadequate and completely 
unaware of this technology; has slept for 50 years, 
Intends to keep on sleeping. 

+ CIA, NSA, DIA, NSC, NAS, NSF, think tanks, etc. 
appear essentially unaware of energetics precursor 

robots technology and development. 

. Ту. unaware of conversion science and threat. Use 

standard CEM/EE instead of energetics. 


Characteristics of nonmaterial Am 
energetics (precursor) robots (1)* 


* For every physical system and its 
functions, there is a corresponding 
set or "template" of spacetime 
(ST) curvatures (a set of precursor 
energy field dynamics), acting on 
the charges and masses to generate 
all system forces and their actions. 

* EM fields and potentials in space are force-free energy 
fields and specialized curvatures of spacetime. A 
template of desired ST curvatures and their dynamics can 

be formed separately, as a harmonic set of precursor 
bidirectional EM LW wavepairs and their dynamics, 
Azo Telemed ta as сава spem oot” 
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Characteristics of nonmaterial дәу 
energetics (precursor) robots (2)* 


* Precursor robot is a template of ST curvature dynamics, 

+ Itis nonmaterial and force-free. 

= When it interacts with charged 
‘matter, the ongoing interaction 
produces force dynamics in 
that charged matter. 

+ Functions — communication, weapons, surveillance, 
‘weapons functions, etc. — can be "built-in" 

+ The "robot" is then commanded via EM longitudinal 
wave LW communications systems. 

+ An entire robot armada of millions of such robots can be 
assembled and controlled in distant battle, 


oe "el system robot 
Space cuntur one) = аа change o инша parle Rac vaum: 


Characteristics of nonmaterial 
energetics (precursor) robots (3) m 


+ Spacetime curvature is energy. ** Since ST curvature is 
energetic, the template/robot is а self-powered system, 
hence a nonmaterial robot fighting system once it interacts 
with matter, 

* As weapons it uses precursor energy engines, not the usual 
‘material engines 

+ Interaction of precursor engines in matter produces the 
desired real fighting engine effects. Almost any physical 
effect can be generated. 

* Precursor engine robots easily travel through earth, ocean, 
space, since ordinary EM fields, potentials, and waves are 
bundles of LWs and superhighways. 

* First making one robot is expensive and difficult; next 
million copies are 1 cent each. 


Implications of "new" warfare (1) әу 


* Demise of the U.S. in 2-3 years is 
highly probable unless an immediate 
Manhattan Project is launched under 
direct Presidential Directive at 
highest priority and speed. 
* Nonmaterial robots and switchable 
sleeper conversions are presently two 
of the greatest threats, of the several 
rapidly converging, 
* But the U.S, will likely be struck by all the threats. 
* Developing EM treatment of mass casualties is 
absolutely necessary if to avoid most (being Triage 
Category 4) just set aside and allowed to die. 


Implications of "new" warfare (2) дәу 


* To have а survival chance, greatest 
effort, speed, and closest possible 
selection of scientists are required. 

* Close coordination with friendly foreign weapons 
scientists at the highest level is imperative. 

Some nations do have some counter- 

measures and destroyed the first [t 

nonmaterial robot armada attacking 

in 1999-2000 after being alerted by 

this analyst and three close colleagues. U.S. has nothing. 


* One, possibly two nations may have limited capability 
against conversion technology. 


Pat Gur Foun » 


Fuskas asked me how I was getting along in the new sphere, I described the 
situation accurately in the statement that “The last twenty-nine days of the 
month are the toughest.” 1 led a rather strenuous life in what would now be 
termed “Rooseveltian fashion.” Every morning, regardless of the weather, 1 
would go from the Boulevard St. Marcel, where I resided, to a bathing house 
оп the Seine; plunge into the water, loop the circuit twenty-seven times and 
then walk an hour to reach Тоту, where the Company's factory was located. 
There I would have a woodchopper's breakfast at half;past seven o'clock and 
then eagerly await the lunch hour, in the meanwhile eracking hard nuts for 
the Manager of the Works, Mr. Charles Batchellor, who was an intimate 
friend and assistant of Edisona Here 1 was thrown in contact with a few 
Americans who fairly fell in love with me because of my proficiency in Bil- 
liards! To these men I explained my invention and one of them, Mr. D. Cun- 
ningham, foreman of * the Mechanical Department, offered to form a stock 
company. The proposal seemed to me comical in the extreme, I did not have 
the faintest conception of what that meant, except that it was an American 
way of doing things. Nothing came of it, however, and during the next fow 
months, I had to travel from one place to another in France and Germany to 
cure the ills of the power plants. 


STRASBURG, ALSACE LORAIN, AUTOMATIC ELECTRICAL REGULATORS, 1883: 


Оп my return to Paris, I submitted to one of the administrators of the 
Company, Mr. Rau, a plan for improving their dynamos and was given an 
opportunity. My success was complete and the delighted directors accorded 
me the privilege of developing automatic regulators, which were much de- 
sired. Shortly after, there was some trouble with the lighting plant, whieh 
had been installed at the new railroad station in Strassburg, Alsace. The 
wiring was defective and on the occasion of the opening ceremonies, a large 
part of a wall was blown out through a short-circuit, right in tie presence of 
old Emperor William, 1. The German Government refused to take the plant 
and the French Company was facing a serious loss, On account of my knowl 
edge of the German language and past experience, I was entrusted with the 
difficult task of straightening out matters and early in 1883, I went to Stras- 
burg on that mission. 


ome of the incidents in that city have left an indelible record on my 
memory. By a curious coincidence, a number of the men who subsequently 


Conversion: Matured mind 
control threat capabilities (1) 


* Secretly entrain or enslave 


таву mimi -enslaved 

leaders and personnel at any and 1989 орёт 
all levels sie personas 

* Install secret multiple 


personalities 
* Switch their personalities at will 
+ Easily defeat detection systems 
* Penetrate all compartments 

* Compromise all information 


+ Manipulate and increase 
polarization intensities 


Conversion: Matured mind 
control threat capabilities (2) 


* Carrier robots with mind- — 
engines access every part of the Er 


entire nation 
* Augments and completes carrier ej 
robot forces with bioenergetics 
engines and energetics engines 
* Because of ease of reproduction a N 
(penny each), may be cheaper gp 
than any other form of combat = 
+ Possible to subvert a on negra 
government or culture, armies, жн 
Organizations, nation 


cavo 


Conventional secrecy is compromised 


EM field is a direct pipeline into one's entire 
‘mind, memory, knowledge, behavior. 
* Any signal path into a computer etc. is a pipeline also. 
* Psychoenergetics technology can "search, find, and 
download” the information rapidly. 
* Pass inside EM fields in matter, thus through walls, safes, 
vaults, mountains, ocean, earth, etc. 
+ Pass through encryption device to raw input information. 
* Scan, copy, download, and transmit the information, 
* Penetrate any meeting, vault, sweep processes, etc. 
* Limited only by the ability to process the enormous 
amount of information gathered, 


* "Secure phone" to one's ear with head in the ê 


Nonmaterial robot capabilities Ге 


with weapons can attack, control, disrupt, destroy 
+ Any 
+ Anyar 
robots). 
* Minds of selected personnel (psychoenergetics carier robots), 
* Robotic systems can self-install and reside inside matter 
or EM field, using the charges of that matter or energy 
of that field to form a functioning "physical" body. 
> Becomes а mine system designed against any target 
» Is auxiliary robots can be weapons against any and all targets. 
* Ultimate "mine warfare". Segments of (or entire) 
physical environment of targeted nation can be filled 
with deadly weaponry unceasingly attacking targets. 


* Nonmaterial (precursor energy field) robots & 


1 ай inert matter systems (energetics carrier robots) 
ll living biological systems (bioenergetics carrier 


To understand the robots, 
new concepts are necessary (1) 


+ Infolded interior structuring of ordinary EM fields, 
potentials, and waves as biwave pairs. Normal EM is 
just "envelopes". 

+ Infolded longitudinal EM waves produce oscillating 
energy densities (curvatures) of spacetime precursors 
(basis for engines), 

+ "Engine" concept (curvatures of spacetime functioning 
as a system to perform any set of operations upon and 
in matter desired), 

+ Precursor engine interacts with mass to produce a real, 
physical force system (engine) operating on that mass 


тшн been in physics since two papers by Whitaker i 1901 and 1904. 


To understand the robots, 
new concepts are necessary (2) 


+ "Mind engine" concept: Electrodynamics based on 
scalar EM waves on the time axis, using scalar photons 
from quantum field theory coupled to longitudinal 
photons, so that couplets are observed as instantaneous. 
Scalar potentials (voltages). 

+ "Nonmaterial robot" system concept as 
extension of engine and mind-engine 
concepts. Robots are by definition 
self-powering. 

+ Carrier robots infold numbers of weapon/action robots 
within their own interior electrodynamics, 


pp RUSSIAN 


==... (FSB/KGB and Yakuza) 
fete TIRAT 


Afterword: Examples of inanity 
of electrical engineering model (1) Au 
+ Has not solved its "source charge problem" in over 100 
years. Solution summarized inthis rief; basis in physics 
Since 1957 award of Nobel Prize to Lee and Yang. 
+ Still assumes material ether (and force ey 
Fields in vacuum) a century after falsified. 
+ Assumes all EM fields and potentials and their energy are 
freely created out of nothing at all by source charges. 
+ Assumes "static" field or "static" potential is frozen, 
Each was proven to be a set of inexhaustible, ongoing 
EM energy flows, a century ago, by E. T. Whittaker. 
> Doesn't know or teach what really powers an electrical 
circuit or device, Nota single ЕЁ department, professor, 
or text ever has. NAS, NSF, NAE, universities, scientific 
Societies ete. not acting to correct these known errors 


Afterword: Examples of inanity 
of electrical engineering model (2) 


+ Does not calculate the actual EM field (force-free 
precursor, which is just a change in curved spacetime or 
in virtual particle flux of vacuum); never has. Only 
calculates the effect in charged matter, of ongoing 
interaction of EM field with q. That "effect in matter" is 
а force field, but itis not the EM field that exists in space 
prior to interaction. Mass is a component of force! 

* Directly responsible for energy crisis and dependence on 
foreign oil, and for present total vulnerability of U.S. 

+ Assumes inert vacuum (false since 1930) and flat 
spacetime (false since 1916). 

+ Discards Heaviside energy flow component (up to a 
trillion times as much flow as in Poynting flow). 


Afterword: Examples of inanity 
of electrical engineering model (3) 


+ Arbitrarily eliminates COP energy-from-he-vacuum (ЕТУ) 
Systems, by using circuits that sel-enforce Lorentz symmetry 
(forward emf and back emf forced to be equal). 

> That allowed use of simpler (Lorenz-invarant equations to 
describe the operation of such "sel ripling" circuits. 

+ Discarded ll permissible COP>1.0 Maxwellian systems. 

+ Asa simple analogy, it destroys — so to speak — electrical 
heat pumps, Normally a heat pump receives and uses excess 
energy from the environment, thus enabling СОР 1.0 and 
Slo sell-powering Instead, symmetrized EM only permits 
the EM "heat pump" to be on resistance heating, never using 
an exta joule of EM energy Irom the environment 

> This is particularly inane since all EM energy occurs in 
continuing fre flaws, never as so many rocks in а rockpile 


Typical examples of scientific n 
dogma and suppression (1) a 


< Savaged Meyer on energy conservation. 

+ Savaged Wegener on continental drift. 

* Savaged pioneers of ultrawideband radar. 

+ Savaged Becker on revolutionary EM healing. 

< Savaged Ovshinsky on amorphous semiconductors, 

* Savaged cold fusion (600 successful experiments). 

^ Savages free energy research; any EE department can 
build a self-powering Takahashi magnetic engine. 

* Stopped Fogal technology for superluminal commun- 
ication and removing noise from digital signals/photos. 

* Responsible for energy crisis and untold human suffering, 


Typical examples of scientific Ic 
dogma and suppression (2) "s 


* Ruthlessly suppressed revolutionary 
electro-healing (unwittingly using 
precursor disease antiengines) by 
French scientists on the Priore team. 

^ Ignored attempt in 1998 to get U.S. to develop it for 
quick mass casualty treatment and curing. Most BW 
casualties now will be Triage Category 4, set aside and 
allowed to die, Scientific community is responsible. 

* Did not solve four decades of EM induction of diseases 
and health changes in personnel in Moscow Embassy by 
precursor field "disease engines". 

* Most scientists think we are "meat computers". Have no 
notion of time-as-energy, scalar photon, or thought and 
mind operations as time-axis EM dynamics. 


Additional observation E 


* Key persons who could engender understanding of the 
threat science are viciously attacked and vilified. 

= Agents and agents of influence involved, per gaming 
and disinformation techniques. Murder also used. 

* Dramatically reduces probability that U.S. govem- 
ment and scientists wake up to what is ongoing. 

+ Performed by U.S. cartels and also FSB/KGB. 

* For KGB, itis part of the overall attack support plan* 


to insure that the U.S. sleeps on, preoccupied with 
Afghanistan, Iraq, Iran, North Korea, oil, reactors, etc. 
"Rainer siege atack а stays have an accomaarying deen pan- 
‘rama ROO ne мин te moe cbse pe doen д, Ола e 
FORES dea comprese би vey cesa sigo econ шт 


& A famous quote: 


"I know not with what weapons 
World War III will be fought, but 
World War IV will be fought with 
sticks and stones," 


Albert Einstein, 


* The weapons used in the ongoing WW III are indeed 
strange and previously unknown in the West. 


* Scientifically we have been asleep for decades, it 
‘seems, as to the nature of these eerie weapons. 


» We must react swiftly, for there is little action time left. 


& Conclusions (1) 
World War IIL is in full progress. 3 e 


* Multiple total destruction plans feg 
against he United States how 
implemented and converging. 0838 

Success probability very high (maybe 98%). 

* Inserted nukes and BW; scalar interferometers, 

ОР weapons; negative energy EMP: 

robots mind control; and conversions Po 
+ U.S. scientists unaware; few defenses, 


+ Time is very short — less than 3 years; and two 
year critical period with extensive conversion strikes. 


Conclusions (2) 


* U.S. is unacceptably vulnerable: 
> Appalling age and flaws of EM 
models and electrical engineering, 
Naivete, dogma, and cartels in scientific community, 
industry, government, medical community, etc. 
Intelligence community and political community unaware; 
have inadequate scientific advice. Thus ineffective. 
Nation essentially unprepared for the type war ongoing. 
* Main decision makers lack knowledge of eerie new 
‘weapons technology and how to defend against it. 
* Cannot even recognize nature of an attack (Button, 
Svoboda, Hess, Thresher, Gander, Challenger, Titan, 
"TWA-800, Yellowstone, Asian tsunamis, etc.) 


3 Conclusions (3) @ $ 


* Unless galvanized by strongest possible 
Presidential action and crash project to develop 
counters, U.S. will likely be 
destroyed in 3 years or less.* 


* Unless forced in strongest 
manner, the organized U.S. V BONE. 
scientific community will not. 
only fiddle while Rome burns, but. 
it will also assure that Rome burns completely. 


huir year Operalans Phase At end of 2 yer i he decisive point. 


$ Desperate U.S. needs ® Cy 


* Presidential Decision Directive in strongest terms, 
Force scientific community to correct CEM/EE model. 
Expunge 1% evil entourages in national labs, etc. 
Countermeasures against conversion, precursor robots, 
U.S. quantum potential weapons, precursor robots. 
Mind-engine production capability 

Fuel-free energy-from-the-vacuum power systems, 
Portable Priore-type medical treatment units. 

» Sealing of borders and inspection of cargo containers. 


+ Briefing of Congressional leaders and decision makers, 
mayors, governors, legislatures, police forces, etc. 


+ Tailored briefing of American populace and news media. 


(GLIDE BRIEFING CONTINUED) 


PART B: Background and Weapons Testing 
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achieved fame, lived there about that time, In later life I used to say, “There 
жеге bacteria of greatness in that old town. Others caught the disease, but I 
escaped The practical work, correspondence, and conferences with officials 
kept me preoccupied day and night, but as soon as I was able to manage, 1 
undertook the construction of a simple motor in a mechanical shop opposite 
the railroad station, having brought with me from Paris some material for 
that purpose. The consummation of the experiment was, however, delayed 
until the summer of that year, when I finally had the satisfaction of seeing 
the rotation effected by alternating currents of different phase, and without. 
sliding contacts or commutator, as I had conceived a year before. It was an. 
exquisite pleasure but not to compare with the delirium of joy following the 
first revelation, 


Among my new friends was the former Mayor of the city, Mr. Sauzin, 
whom I had already, in a measure, acquainted with this and other inventions 
of mine and whose support I endeavored to enlist. He was sincerely devoted 
to me and put my project before several wealthy persons, but to my mortifie 
tion, found no response. He wanted to help me in every possible way and the 
approach of the first of July, 1917, happens to remind me of a form of ‘ass 
tance’ I received from that charming man, which was not financial, but none 
the less appreciated. In 1870, when the Germans invaded the country, Mr. 
Sauzin had buried a good sized allotment of St. Estephe of 1801 and he came 
to the conelusion that he knew no worthier person than myself, to consume 
that precious beverage. This, I may say, is one of the unforgettable incidents 
to which I have referred. My friend urged me to return to Paris as soon as 
possible and seek support there. This I was anxious to do, but my work and. 
negotiations wore protracted, owing to all sorts of petty obstacles I encoun- 
tered, so that at times the situation seemed hopeless. Just to give an idea of 
German thoroughness and ‘efficiency,’ I may mention here a rather funny 
experience. 


An incandescent lamp of 16 c.p. was to be placed in a hallway, and upon 
selecting the proper location, I ordered the ‘monteur' to run the wires. After 
working for a while, he concluded that the engineer had to be consulted and. 
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Background and 
weapons testing 


Russian and Western science compared 


fe 


Section contents В 


* Russian science 
* Energetics 
+ Bioenergetics 
* Psychoenergetics 
* Engines and robots 
* Carrier robots 

* Western science 
* Serious flaws 
* Electrodynamics 
* Electrical engineering 


Stalin's dictum in 1945 removed any 
resistance from his scientific community 


Assembled Academy 


‘Stain 


Ie sty б communi tas teen sta ty he US development ot те, 
Stora rate gen tcl trs enean a 
фе Sec You st rem wh hal great new ected bay aa 
Speed va ut your hende Do i nyse d codes 


Response to Stalin's iron dictum v 
* Soviet Academy of Science desperately 
sought anything anomalous and not followed up, which 
could be weaponized for a new "great weapon’, 
* Search included mind, living bodies, inert matter areas. 
* Reviewed, corrected scientific models, e.g., CEM/EE. 
* Нашей in copies of scientific literature journals of the 
West, from Day 1, to analysis institutes by shiploads. 
* One institute alone had some 2,000 Ph.D.'s and their 
staffs (translators, secretaries, etc). 
+ Reviewed each page of each journal issue, Selected ineresin 
items previously not followed up. ii 
+ These reviewed by best nonlinear scientists in the world. 


* Energetics bom in 3 to 4 years; used to design weapons, 


Energetics: Result of this 
great Russian effort 
= Immediately focused on everything important 
that had not been followed up in science. № 
+ Kept this attitude permanently; researched 
most promising areas, using new scientific models 
+ Effort named energetics; has three targeting categories: 
+ Energetics: Inert matter and EM fields, potentials, and 
waves. 
+ Bioenergetics: Living biological matter with biofields, 
biopotentials, and biowaves. 
+ Psychoenergetics: Mind with its scalar (time-polarized) 
electrodynamics). 
+ Expanded QFT's scalar and longitudinal photons; 
couplet observed as scalar potential (voltage). 


Targets of the three branches of energetics weapons 


ЕЕ TENET 
Energetics Bioenergetics | Psychoenergeties 


Origin, of term "energetics" 


* Energetics term recognizes energy 


as the primary thing in the universe, 
В ine first used it — 


С. Helm revived it, separated it into an intensity factor 
and an extensty factor, 


* Ostwald in 1893, 1895, and 1901 raised the energetics 
concept to the forefront. 


* In general relativity terms, curvature of 
spacetime is essentially the same as "energy" or 
"energy in motion" 

* All forces are made by ongoing interaction of ST 
curvature* with matter (mass-energy). 


їн phys. ste hane in VPF fe acu "ST eva 


Extending energetics Ge 


* Russians scientists. 
extended energetics into 
n-dimensions, including time. = ee 


+ "Observed" physical reality includes. 
mass and space but not time, and time is only inferred, 

* Mind dynamics are electromagnetic and originate on 
the nonobservable* time axis. 

* Mind dynamics are EM time-energy dynamics, 
interacting with a mind/body connection per quantum 
field theory. 


RESET aserabie even in ty Coheren une dns hoever ве 
dope in sie prolate digesta атеш ta Te 


Mind-to-body coupling mechanism 


* Time is not an observable, hence mind is not observable. 
* Mind changes on time axis project virtual state 
intersections in 3-space, into the coupled nervous system, 
* Charges in body system provide coherent integration 
of virtual state changes into observable photons. 
^ Intent changes thus integrated into coherent 
observable EM, with small integrating delay. 
* Occurs in "spike" areas (in dendrite discharges). 
* Coherent integration produces intent-coherent EM 
discharges in body's nervous system. 
> Servomechanism control theory then applies in body. 


Body-to-mind coupling mechanism 


* Body changes reflect virtual state changes onto time 
axis, into coupled mind dynamics. 

* Time-energy virtual changes are also coherently 
integrated by the 4-space charges in body. 

= Produces coherent "perceivable" mind changes 
coherent to body responses (after small delay). 

* Mind perceives these changes, compares, readjusts, etc. 

* Delay in total loop gives sense of personal identity. 

* Body identified as 3-space changes coherent to intent, 

+ Non-body (external universe) identified as those 
3-space changes not responding to intent. 

* Provides self, functioning in the world of non-self. 


Energetics for superweapons 


* Khrushchev demanded 
100% ABM defense. ЕР 
* Kapitsa replied to Khrushchev: 


"Ifa means of total neutralization of 
foreign missiles is to be found, it can 
only come from a group of new 
principles in physics, called 
energetics.” 


Basic Energetics fee 


* Scalar interferometry 

* Longitudinal EM waves 

* Precursor engines 

* Negative energy EMP 

* Quantum potential 

* Nonmaterial robots 

* Carrier robots 

* Mind control 

* Mind conversion 

+ Building living systems 
incl Tivi minds 


Selected energetics tests A 


+ Scalar interferometry 


* Kill of USS. Thresher 
* Deep underwater explosion. 
+ Disease inductions at U.S. Embassy 


+ Tesla Shields (ABM defense) 
* Cold Explosions 
+ Weather engineering. 


+ Flameout of aircraft engines 
* Kill of Arrow ОСА 

* Kill of Challenger 

* Kill of TWA-800 

* Quantum potential test 


+ Mind tests — Button, Svoboda, Hess, et. 
+ Robot tests, robot strategic war 


Whittaker's inner electrodynamics* - 


shows the precursor form in space (1) d jg 


* Combination of the two Whittaker papers. 
"decomposes" all EM fields, potentials, and waves into 
a far more fundamental longitudinal EM biwave 
‘dynamics, ‘The latter highly complex continuous flow 
structure is the engine or dynamic form of patterning of 
the field, potential, or wave and its dynamics as it 
actually exists in mass-free space. 

* A longitudinal wave is an oscillating change of energy 
density in spacetime, hence an oscillating ST curvature. 
Whitaker's structure is actually the form in which the 
spacetime precursor EM potential, wave, ог field exists 
in space. 


пура P= ш een 


Whittaker's inner electrodynamics* 
shows the precursor form in space (2) 


* The fields, potentials, and waves taught in CEM/EE are 
the integrated charged matter fields, potentials, and 
‘waves existing only in charged matter when it is being 
acted upon by the Whittaker precursor engines. 

* Integration of the precursor EM engine structure occurs 
only in charged mass. 

* Combination of the two papers provides basis for a 
directly engineerable unified field theory (UFT), more 
fundamental than what is used in the West in its 
century-old electrodynamics and electrical engineering. 

* Soviets began intensive development of this ОЕТ 
immediately after WWII with a series of Manhattan- 


style projects. 


Precursor scalar potential in space: 
longitudinal EM biwave sets 7 | 
ume — 
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Quantum field theory Ww 


‘Two (x, y) are transverse photons (familiar). 


‘Third is longitudinal (z) photon; energy oscillates to and fro 
along line of propagation. Bunches and thins energy density 
of space; is dynamic oscillation of curvature of spacetime, 
+ Thus is basis for engineerable integrated unified field theory. 
Fourth is scalar (polarized) photon. Energy oscillates to 
and fro along the time axis, Dilates and compresses time; 
hence is dynamic oscillation of curvature of spacetime, 
Scalar and longitudinal photons are individually 
onobservable; but the combination of the two is observed as 
instantaneous scalar potential (common voltage). 


Scalar interferometer* GP 


+ Energy effect in distant 
zone may be E 
heating or cooling, 
and slow (ising) or 
fast (explosive 

7 Specific patterns of local ST 
‘curvature and dynamics (engines) 


тшу also be produced 
+ Beams easily pass the samea 
eerie ae 
‘bose nea elds mem oe ramona 
pues E 
Supethjghways for 
tema longitudinal 
EM waves 
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Khnishehev's 's First Demonstration Strike 
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this was done. The latter made several objections but ultimately agreed that 
the lamp should be placed twa inches from the spot I had assigned, where. 
upon the work proceeded. Then the engineer became worried and told me 
that Inspector Averdeck should be notified. That important person was 
called, he investigated, debated, and decided that the lamp should be shifted 
back two inches, which was the place I had marked. Tt was not long, how 
ever, before Averdeck got cold feet himself and advised me that he had in- 
formed Ober-Inspector Hieronimus of the matter and that I should await his 
decision. It was several days before the Ober-Inspector was able to free him. 
self of other pressing duties, but at last, he arrived and a two-hour debate 
followed, when he decided to move the lamp two inches further. My hopes 
that this was the final act, were shattered when the Ober-Inspector returned 
and said to me, “Regierungerath Funke is so particular that I would not dare 
to give an order for placing this lamp without his explicit approval.” Accord- 
ingly, arrangements for a visit from that great man were made. We started 
cleaning up and polishing early in the morning, and when Funke came with 
his retinue, he was ceremoniously received, After two hours deliberation, he 
suddenly exclaimed, 1 must be going" and pointing to a place on the ceiling, 
he ordered me to put the lamp there. It was the exact spot, which I had 
originally chosen: So it went day after day with variations, but I was deter- 
mined to achieve, at whatever cost, and in the end my efforts were rewarded. 


By the spring of 1884, all the differences were adjusted, the plant for 
mally accepted, and I returned to Paris with pleasing anticipation. One of the 
administrators had promised me a liberal compensation in ease I succeeded, 
as well ав a fair consideration of the improvements I had made to their dynamos 
and I hoped to realize a substantial sum. There were three administrators, 
whom I shall designate as А, B, and C for convenience. When I called on A, he 
told me that B had the say. This gentleman thought that only C could decide, 
and the latter was quite sure that A alone had the power to act. After several 
laps of this circulus viciosus, it dawned upon me that my reward was a castle in 
Spain. 

‘The utter failure of my attempts to raise capital for development was 
‘another disappointment, and when Mr. Baichellor pressed me to go to Amer- 
icn with a view of redesigning the Edison machines, I determined to try my 
fortunes in the Land of Golden Promise. But, the chance was nearly missed. 


1 liquefied my modest assets, secured accommodations, and found my. 
self at the railroad station as the train was pulling out: At that moment, 1 
discovered that my money and tickets were gone. What to do was the ques- 
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Khrushchev's 
Second 
Demonstration 
Strike. 


Deep Underwater EM. 
Explosion 11 Ape 1963 

(similar t this photo set of a deep 
underwater nuclear test explosion) 
“Phenomena observed and 
reported by passing U.S. jetliner; 
later poned to ЕВГ and in U.S. 
Coast Guard 

1100 miles na of Puerto Rico, 
‘vee Puerto Rican Trench (ane of 
the deepest pans af the ocean) 


Deep underwater nuclear burst, demonstrating same water 
phenomenology produced by Khrushchev second demonstration 
fon 11 Apr. 1963, the day afe killing the U.S. Tresher. 


Scalar interferometry in the exothermic (heating) mode. 
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Scalar Interferometry In The Endothermic (Cooling) Mode 
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"The Tesia Shield: Hemispherical Shell of Glowing Energy 


Vase? | TESLA SHIELD 


GIANT MISSILE SHIELD TEST SEEN BY PASSING SHIP'S CREW. 
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Special note on ae 
Tesla Shields (1) 

+ Tesla shield placed over a friendly site defends 
against incoming missiles, aircraft, warheads, etc. 
If shield is made with "one-way out engines", 
defensive site can fire out and nothing can fire in. 

+ Unrestricted Tesla shield placed over a hostile site, 
"bottles it up" against both incoming and outgoing 
vehicles, rockets, artillery shells, bombs, etc. 

+ IF made one-way in, the bottling up allows outside 
firings into the targeted site, which itself cannot fire 
ош. Useful against ICBM silos and similar targets. 

+ So itis very useful offensively as well as 
defensively, E.g., an entire naval task force at sea 
could be "bottied up" and neutralized. 


Special note on 
© Tesla Shields (2) бар 


* Multiple interesting of up to three Tesla shields 
(shells) has been observed Dramatically increases 
weapon kill probability against nuclear weapons. 
incoming or outgoing and penetrating the shields. 

* А giant single shield has been observed covering 
Atlanta, Georgia in the "bottle up" mode, but wit 
minimal power so that no damage was done to aircraft 
penetrating the hemispherical shell in either direction. 

* А shield is effective as a cover over hostile ICBM 
fields, to destroy their hostile ICBMs shortly after 
launch, while permitting some Russian ICBMs to 
penetrate and destroy the complex. Russia has had a 
dramatically effective launch phase ABM system for 
decades, So has the Yakuza, on-site in Russia. 


Nick Downie's sighting from the ground of distant Soviet missile shield tests. 


Missile Shield at Sary Shagan 


London Sunday Times, 17 Aug 1980. 
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Endothermic (cold) explosion off the Kurils 9 April 1984 Followed 


by a second test, ап expanding globe of light, added in the exothermic 
mode to demonstrate rapid serial switching between weapon modes 


Weather engineering by 
scalar interferometry 


> Steering jet streams 
+ Make low pressure areas (endothermic) 
+ Make high pressure areas (exothermic) 
+ Move highs and lows, to entrain and ster the jet streams. 
+ Displace cold ай from Canada, warm air from Gulf, and where 
they meet provides sharp fronts and very violent weather. 
* Sharp bends in jet stream add angular momentum, 
+ Spawns tornadoes, powerful storms 
+ Generates much atmospheric energy and lightning. з 
= Ignites fires in those areas deliberately kept dry. 
* Maneuvering and pulsing high and low pressure areas 
vertically above each other produces sudden downbursts. 
* Many combinations and variations available and tested. 


Vivid example of detailed structuring in 
weather engineering interferometry 


Courtesy Scott Stevens, www.weatherwars-info 


А few weather engineering signatures* a 


* Giant radial clouds, twin giant radials. 

+ Sharp "grid" of interference patterns 
across a giant section of the sky. 

^ High structure in a giant radial or 
twin giant radial БЕ 

+ Moving giant radial or twin (crews sometimes just use 
а major highway, and move it along over that highway). 

* Anomalous aerial booms, flashes, etc. when "adjusting 
а grid" or structure of a giant radial. 

T Farge тинн ore decreed Т.Е. Bou, "Sve Weather Словена 
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Giant radial with internal structuring 


Hab Sem MacLachlan 


Directional radial with structuring 


Structuring in clouds 


Spectacular spiral cloud (1) 


a Par Сата Four 


tion, Hercules had plenty of time to deliberate, but I had to decide while 
running alongside the train with opposite feelings surging in my brain like 
condenser oscillations. Resolve, helped by dexterity, won out in the nick of 
time and upon passing through the usual experience, as trivial as unpleas- 
ant, I managed to embark for New York with the remnants of my belongings, 
some poems and articles I had written, and a package of calculations relating 
to solutions of an unsolvable integral and my flying machine. During the 
voyage, I sat most of the time at the stern of the ship watching for an oppor- 
tunity to save somebody from a watery grave, without the slightest thought of 
danger. Later, when I had absorbed some of the practical American sense, 1 
shivered at the recollection and marveled at my former folly. The meeting 
with Edison was a memorable event in my life. 1 was amazed at this wonder- 
ful man who, without early advantages and scientific training, had accom- 
plished so much. 1 had studied a dozen languages, delved in literature and 
art, and had spent my best years in libraries reading all sorts of stuff that fell 
into my hands, from Newton's 'Principia' to the novels of Paul de Kock, and 
felt that most of my life had been squandered. But it did not take long before 
1 recognized that it was the best thing I could have done. Within a few 
weeks, I had won Edison's confidence, and it came about in this way. 


‘The 8.8. Oregon, the fastest passenger steamer at that time, had both of 
its lighting machines disabled and its sailing was delayed. As the super- 
structure had been built after their installation, it was impossible to remove 
them from the hold. The predicament was a serious one and Edison was 
much annoyed. In the evening I took the necessary instruments with me and 
went aboard the vessel where I stayed for the night. ‘The dynamos were in 
bad condition, having several short-circuits and breaks, but with the assis 
tance of the crew, I succeeded in putting them in good shape. At five o'clock 
in the morning, when passing along Fifth Avenue on Try way to the shop, I 


met Edison with Batchellor and a fow others, as 
they were returning home to retire, "Here is 
our Parisian running around at night,” he said, 


When I told him that I was coming from the Oregon and had repaired both 
machines, he looked at me in silence and walked away without another word, 
But when he had gone some distance I heard him remark, "Batchellor, this is 
а good man." And from that time on I had full freedom in directing the work. 
For nearly a year, my regular hours were from 10:30 AM. until 5 o'clock the 
next morning without a day's exception. Edison said to me, "I have had many 
hardworking assistants, but you take the cake.” During this period, I de- 
signed twenty-four different types of standard machines with short cores and 


Other geological uses of scalar 
interferometry (1) 


+ Deposit energy in fault zones, to 
generate piezoelectric pressure, 
* Quakes result when plates slip 
* Slow increase gives great overpressure 
prior to slip: henee it produces a very 
Жопа quake such as 40 or even 9.3, 
+ More rapid increase usually gives Tess 
overpressure prior to slip; hence medium quake. 
+ Quite rapid increase gives tremors and small quakes 
to medium quakes at will, adjustable as to size. 
* Deposit energy in racks ina no-fault zone, and 
produce anomalous quakes, Can vary magnitude by 
adjusting rate of energy deposit, as stated. 


Other geological uses of 
scalar interferometry (2) 


* Initiate volcano eruptions by 


deposit of energy. 
* Use sea-bottom quakes to TIT 
generate tsunamis. From woUNT ST HELEN 


* When this first written (July 27, 2003), many volcanoes 

around the world were suddenly active. Still are. 
* Тоо many to be totally "natural". 
* Were and are Yakuza practice and preparations. 

* Highly destructive 26 Dec 2004 tsunamis induced in 
Asia were a Yakuza opening test for the Operations 
Phase of asymmetric war just entered. They induced the 
9.3 quake in the ocean floor causing the tsunamis. 


How much does weather 
and climate affect us? ۰ 


> "40% of the $10 trillion U.S. economy is affected 
by weather and climate changes. " 
Conrad С, Гама, US. Undersecretary for 
Commerce, Wall Street Joumal. July 28, 2003, 

* So in addition to what nature's changes already do, 
those weather and climate changes being augmented 
or implemented by hostile weather engineering are 
costing us a bundle. 

* This is a special kind of war, waged in "peacetime", 
and frightfully damaging economically. 


* Weapons use confirmed in 1997 by SecDef Cohen, 
* Its just part of the ongoing "bleed the U.S. dragon". 


Other uses of scalar interferometry (2) xu 


* Deposit negative EM energy in fault zone where 


pressure is rising naturally or by weapons. 
Vds eng bon be cue 
Reo een avo pedi il 
* Deposit EMP in control center of power 
plant,* such as a large nuclear power plant. Controls 
are dudded, runaway reactor core risks meltdown. 
Generate explosions in refineries, oil fields, either of 
positive energy or of negative energy. 
* Use in bioenergetics and psychoenergetics attacks as 
well (produce engines in the interference zone). 
ааа 
рессора ы 


Other uses of scalar interferometry (3) 


+ Scalar interferometer beams and signals 
can be "imbedded" in two or more 

normal but powerful EM signals from 

"normal" transmitters, and used wherever 

the signals meet or overlap. 

Can also operate totally “inside” a 

jormal static potential, EM field, eic. 

Thus scalar interferometry was "buried" and 
disguised inside the Soviet Woodpecker signals. 
U.S. CEM/EE measurements of the overall 
Woodpecker signals showed nothing of it. 

+ Hence ош nation slept on, sublimely ignorant in its 
belief in its archaic and flawed CEM/EE. 


Brewer Brei President Неадеп on Soviet scalar EM Weapons Oct B4 
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Typical ABM Defenses 
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Vacuum engine (precursor 
engine) concept (1) 

* Wheeler said: 

"Space acts on matter, telling it how to move, In turn, 
matter reacts back on space, telling it how to curve. " 

* Wheeler's principle can be expanded for a whole set 
of spacetime curvatures and their dynamics, leading 
1o the spacetime curvature engine concept. 

* This also affects virtual particle flux of vacuum, so it 
creates an exactly corresponding vacuum engine, 

* There is no observable mass in space, so these are 
“massless engines"; i.e., they are precursors to the 
force engines that result in matter when the precursor 
engines interact with it. 


вене pipe as ed W. Maret K.S. Thome, and 3A. Whe, evan 
WA Freeman and Ca, San Pande, 187A p 5. 


Vacuum engine (precursor E 
engine) concept (2) 


* A vacuum engine or 
precursor engine is a 
structural form in 
spacetime, consisting 
of curvatures and 
curvature dynamics, 

+ The "pattern" 
and dynamics for many 
actions, to be induced 

in mass when acted upon 
by the precursor engine, is captured by the geometry. 

* When this precursor engine then interacts with mass, it 
creates an exactly correlated set of forces and their dynamics, 
acting in that mass. 


‘Vacuum engine (precursor 
engine) concept (3) 


* Said another way: Levels of dynamic energy 
structures and levels of dynamic time structures mold 
spacetime geometry itself. 

* This precursor "pattern" and its dynamics is called a 
template or engine. 

+ The precursor template interacts with, and structures, 
the virtual particle flux of vacuum. 

* This forms an exactly corresponding vacuum engine 
(still a special precursor template). 

+ Spatiotemporal structurings and dynamics of the 
engine structuring and dynamics of the 
УРЕ act upon mass at all levels, 


Engines (vacuum engines, 
spacetime curvature engines) 


St 


* Normal EM fields, potentials, and waves decompose into 
sets of longitudinal EM waves (LWs) and their dynamics.* 


* Since these LWs and their dynamics are dynamics in 


‘energy density of spacetime (ST), they are dynamic ST 


curvatures, 


* They enfold general relativity inside extended 
electrodynamics. 
* By manipulating and changing these LWs, one 


manipulates and changes spacetime curvatures and their 


dynamics (and virtual particle Dux of vacuum and its 
penis ud) № 


+ It is a Unified Field engineering where one controls and 
engineers a set of ST curvatures by use of higher group 


symmetry electrodynamics, 


Eg manes Met. an, ST, 321385 оо Рик. Lone мып. os 
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Signal vs. precursor vacuum 


engine: bioenergetics example 
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Unified field theory requires 
modeling and use of supersystem 


Three supersystem components interact with each other: 
+ System and is force dynamics 

* Local active vacuum and its precursor energy dynamics (and engines) 

1 Local curvatures of spacetime and their precursor dynamics (and engines) 


LOCAL ACTIVE VACUUM 
| П 


SYSTEM 


ПШ 


LOCAL CURVATURES OF SPACETIME 


Classical EM kills the supersystem, 
prevents supersystem engineering 


+ Assumes fat local spacetime 
* Assumes inert vacuum 
+ Assumes no intemal precursor energy engines. 


Modeling the supersystem 


+ Higher group symmetry electrodynamics must be used 
* Quaternions as a minimum. 
+ 0(3) EM developed by Evans. 
+ SUQ)xSUQ) EM favored by Barret, 

ford algebra EM shown by others. 

+ The algebra selected must be capable of modeling the 


supersystem interactions (system, active vacuum, 
curvatures of spacetime) and their structural dynamics. 


+ It becomes an engineerable grand unified field theory. 
Evans' new GUFT appears particularly noteworthy. 


* Russian energetics is precisely such a model, obtained 
by correcting the known serious errors in CEM/EE. 


Inertial field device of Toronto XX 
inventor Sid Hurwich* 


+ нима gave Ilis a ести device in 1969 
2 Démorsiatd to Tono police in 1969 
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Novel capability from "freezing time" (1) 

* The flow of time slows in a rotated frame. 

* Rotating frame by 90 degrees "freezes" time. 
Rotated object appears as just "light" in the 
lab frame. 

* To rotated observer, lab itself appears as "just 
light"; can walk through it. 

* Hurwich only affected the inertia of some 
objects in his early device, but effectively. 

* Inone experiment Golden affected clocks and 
watches, of all types, for four days. 


Novel capability from "freezing time" (2) 


* Operating in one's own locally rotated orthogonal frame, 
one can "step around" а 3-space lab wall 


* In lab frame one appears to pass through a wall. 


* In one's own frame, the wall is "of light" and one. 
merely steps through that light. 


* Rotated person sometimes referred to as "cloaked" 
* Bullets pass harmlessly through a cloaked person. 
* Atleast two nations have such capability, as does a 
not-so-nice group using it for assassinations, 
* We had a friendly demonstration and two hostile 
demonstrations (surviving the latter by blind luck). 


Some demonstrated capabilities RX 


Hard target destruction im viste ant bana) emm 
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uniform pattern, which replaced the old ones. The Manager had promised me 
fifty thousand dollars on the completion of this task, but it turned out to be a 
practical joke. This gave me a painful shock and I resigned my position. 


FIRST COMPANY: 


Immediately thereafter, some people approached me with the proposal 
of farming an are light company under my name, to which I agreed. Here 
finally, was an opportunity to develop the motor, but when I broached the 
subject to my new associates they said, “No, we want the are lamp. We don't 
care for this alternating current of yours.” In 1886, my system of are lighting 
was perfected and adopted for factory and municipal lighting, and 1 was free, 
but with no other possession than a beautifully engraved certificate of stack 
of hypothetical value. Then followed a period of struggle in the new medium 
for which I was not fitted, but the reward came in the end, and in April, 1887, 
the TESLA Electric Co. was organized, providing a laboratory and facilities. 
‘The motors I built there were exactly as I had imagined them. 1 made по at- 
tempt to improve the design, but merely reproduced the pictures as they ap- 
peared to my vision and the operation was always as I expected. 


‘WESTINGHOUSE & PITTSBURGH, SHORT STAY:, NO ALTERNATING CURRENT, 


In the early part of 1888, an arrangement was made with the Westing- 
house Company for the manufacture of the motors on a large scale, But great 
difficulties had still to be overcome. My system was based on the use of low 
frequency currents and the Westinghouse experts had adopted 133 cycles 
with the object of securing advantages in the transformation. They did not 
want to depart from their standard forms of apparatus and my efforts had to 
be concentrated upon adapting the motor to these conditions. Another neces- 
sity was to produce a motor capable of running efficiently at this frequeney on 
two wires, which was not an easy accomplishment. 


At the close of 1889, however, my services in Pittsburgh being no longer 
essential, I returned to New York and resumed experimental work in a Labo- 
ratory on Grand Street, where I began immediately the design of high- 
frequency machines. The problems of construction in this unexplored field 
were novel and quite peculiar, and I encountered many difficulties. 1 rejected 
the inductor type, fearing that it might not yield perfect sine waves, which 
жеге so important to resonant action. Had it not been for this, I could have 
saved myself a great deal of labor. Another discouraging feature of the high- 
frequency alternator seemed to be the inconstaney of speed, which threatened 
to impose serious limitations to its use. 1 had already noted in my demon- 
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Move toward first strategic 
energetics attack 


Brezhnev's timetable and slowly 
escalating incidents 


ge 


Section contents A 


Schedule 


Typical test strikes 
Characterization and 
capabilities 

Unexpected retaliation 
Israeli retaliation 
Scheduled strike aborted 


Khrushchev's Jan. 1960 
statement to the Presidium 

+ "We have a new weapon, just within 
the portfolio of our scieniists, so 
powerful that, if unrestrainedly used, 
it could wipe out all life on earth. " 

+ "It is a ‘fantastic’ weapon. " 

+ Ever the ebullient peasant, 
Khrushchev sought to very quickly 
change the balance of power. 

+ Impatiently moved before his scalar us) 
interferometers were in operation. 


Generation of the _ 
Cuban missile crisis 


+ Khrushchev inserted long range missiles and nuclear 
warheads into Cuba in latter 1962, to change 


the balance of power quickly. = 
* His strategic scalar interferometers were 

not yet deployed and ready. His nukes 

and ICBMs were also in bad shape 


* Kennedy called his hand, and he was caught bluffing. 
> After blustering to get U.S. agreement not то invade Cuba, he 
as forced n back dows, suffering severe humiliation before 
the world and the Communist Party 
+ When his strategic interferometers came on line, he 
unleashed two demonstrations to recover face, 


> Killed the U.SS. Thresher on station underwater, off the East 
Coast of the US. 


= Produced a giant underwater EM energy burst the next day, 100 
miles from Puerco Rico. 


Brezhnev’s schedule: A 


> "We are achieving with detente 
what our predecessors have 
been unable to achieve with 
the mailed fist... 
Љу 1985 our power will be so 
irresistible that we can do what 
we wish anywhere on the globe. " 
> A decade later, at a secret meeting 
of European Communist Parties in 1972, 
Brezhnev laid out the 1985 goal and time table, 
* In 1985 the Soviets would be ready to move to 
dominate the earth. 


ё 1985 Soviet preparations a 


* For May Day 1985, a huge Soviet exercise placed 27 "power 
aps" in the Earth, powering up scalar EM weapons arsenal. 

+ Each tap estimated to power up to 6 huge weapons, 

* In 1985, initiated earthquakes, extensive weather engineering, 
killed aircraft and missiles, tuned up metal softening signals, 
initiated a series of highly anomalous storms and electrical 
activity in the atmosphere. Test shots offset from shuttle 
launch killed Arrow DC-8 at Gander, Newfoundland, 

= In 1986, stepped up kill of aircraft, missiles, rockets, etc. 

+ Israel had struck Russians hard in 1984, in one strike 
destroying one third of all missiles in Soviet Northern fleet. 

< Israel also checked the Soviet strategic attack plans shaping, 
toward mid-to-latter 1986. 
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Cooling and exinguishing combustion in the engines ога jüner 
19 Feb, 1085, Use of scalar mrerleromaty im endethermi mode. 
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КШ of be Arrow DC at Gander, Newfoundland Dec. 12, 1985. Dual use of scalar 
Jmerferomery in endethermic mode (col combustion in engines to educ И) and 
exothermic mode (sti with EM missile, as at Cape Canaveral 2 weeks earlier by 
Same weapon). 


Kill of Arrow DC-8 (ffe 


* Demonstrated meeting Brezhnev's schedule. 
Killed 248 U.S. soldiers, 8 crew personnel. F 
* Interferometer weapon tested in both modes: 
= Endothermic mode (cooling combustion of engines) 
+ Exothermic mode (strike of EM missile). 
* Successful as high level probe. 
> NSC was caught thinking it was Arab bomb, thus 
having to hide Из illegal Iran-Contra ac 
+ US, Canadian scientific community totally asleep. 
+ Political community interested in "burying" the incident 
quickly, as "icing accident 
lessee Canadan goverment, ere кулге в: o k(n syed oe 
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Kill of space shuttle Challenger 
Jan. 28, 1986 


* Metal-softening signal on Woodpecker signal grid. 
* Cold stress; Soviets engineered cold wave into Florida. 
> Booster seal problem (thus aggravated). 
* Soviet trawler spyships departed at high 
speed 4 hours before launch. Unprecedented. 
* Birds not flying (unprecedented). Shows high 
juencies for sharp localization, which pains 
bird's small brains. 
+ That night, KGB headquarters gave a party in Moscow to 
celebrate "perfect success of their active measures against 
the Challenger". 
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Prootot metal-sotening signal: In Tennessee, Frank Golden sotens пай: with ampišed 


Woodpecker signal in is area when Challenger destoyed m Ponda. 


U.S. air strike on Libya, April 1986 


Encountered test of а lab prototype quantum potential weapon. 
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Chernobyl disaster - Арг 25-26,1986 


* Great nuclear disaster 
at Chernobyl 

* One of the nuclear. 
reactors suffered a 
disastrous venting of 
its containment building 

* Spewed ош radioactive 
material, which spread 
extensively. 

* Casualties, ete. 

* Was pre-emptive strike 
by a private U.S. group. 


What caused Chernobyl's 
nuclear reactor disaster 


* Russian scalar interferometers were 
kindling energy into San Andreas fault, 


repari to give California its longa 
Expected Richter 9.0+ quakes in San aes 
Francisco, Los Angeles, ete. Big One" exes x 
was imminent 


+ Detected by a certain private U.S. group able to use a novel 
countermeasure, Considered striking the distant ansmiters 
то prevent perhaps 100,000 to 200,000 U.S. casualties and 
grave destruction, Risk assessment: Medium. 

* Group struck one of the transmitters (near Chernobyl), 
destroying it 

* Safety circuits on the transmitter held, bled off energy for 
nearly 24 hours, then failed. Flashover of remaining energy 
into earth struck Chernobyl reactor and caused its abrupt 
increase in excess radiation, venting the containment 


Chernobyl disaster 25-26 April 1986 


rierse countermeasures pulse EMP fom the U.S. backradng on 
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strations before the American Institution of Electrical Engineers, that several 
times the tune was lost, necessitating readjustment, and did not yet foresee 
what I discovered long afterwards, — a means of operating a machine of this 
kind at a speed constant to such a degree as not to vary more than a small 
fraction of one revolution between the extremes of load. From many other 
considerations, it appeared desirable to invent a simpler device for the pro- 
duction of electric oscillations. 


In 1856, Lord Kelvin had exposed the theory of the condenser discharge, 
but no practical application of that important knowledge was made. 1 saw 
the possibilities and undertook the development of induction apparatus on. 
this principle. My progress was so rapid as to enable me to exhibit at my lec- 
ture in 1891, a coil giving sparks of five inches. On that occasion I frankly 
told the engineers of a defect involved in the transformation by the new 
method, namely, the loss in the spark gap. Subsequent investigation showed 
that no matter what medium is employed, —be it air, hydrogen, mercury va- 
por, oil, or a stream of electrons, the efficiency is the same. It is a law very 
much like the governing of the conversion of mechanical energy. We may 
drop a weight form a certain height vertically down, or carry it to the lower 
level along any devious path; it is immaterial insofar as the amount of work 
is concerned. Fortunately however, this drawback is not fatal, as by proper 
proportioning of the resonant, circuits an efficiency of 85 por cont is attain- 
able. Since my early announcement of the invention, it has come into univer- 
sal use and wrought a revolution in many departments, but a still greater 
future awaits it 


When in 1900 I obtained powerful discharges of 1,000 feet and flashed а 
current around the globe, I was reminded of the first tiny spark I observed in 
my Grand Street laboratory and was thrilled by sensations akin to those I felt 
when I discovered the rotating magnetic field. 


Israel forced Soviet 1986 
attack plans to be aborted 


* On Brezhnev's schedule, Soviets were prepared by 
the end of 1985 to attack and destroy the West in 1986. 
= Kill of Arrow DC-B in Dec. 1985 demonstrated meeting 
the schedule. 
> 1984 05, '86 very active in scalar weapons tests. 
= Middle East was to play an important role. 

« Israel struck hard at Soviet forces in 1984; one strike 
alone destroyed some one-third of all the missiles in the. 
Soviet Northern Fleet. This delayed Soviet attack plans. 

* With Israeli QP superweapons facing it, Soviet Union 
(KGB) aborted strike plans to avoid being destroyed." 
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Continued preparations for 
new attack posture 


Chessplayers think many moves 
ahead; the game continues. 
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> Tesla shields and typical tests. 


+ Earthquakes and S 


Cohen's 1997 statement. F 


* Quantum potential and 
weapons capabilities. 


* EM biological warfare. 
* Dudding nuclear weapons. 

* Aum Shinrikyo and Yakuza involvement, 
+ Typical test kill (TWA-800). 


Blunt warning from 

the Soviet Union 

= "Hf the United States deploys a shield in space, ihe 
Soviet Union will ave several options, none of what 
"Washington would wish... The Soviet Union will very 
quickly find a response of which the United States has 
no inkling as ye." 

Set Chat tl Sergei ome, nde Washing Times 
Ag 25,1986, waning e Used эши бы he Saver Union 
Could tae an unpleasant sme rona te U.S day 
Sas Deen naive GD) ce, 


Comment: At the tme, Ве Soviets had inserted nuclear weapons of 20 KT ta 0 KT into most major US. 
es along with Sperma teams to detonate ten on order, Those weapons and their tae 

же sili bere. See Lunevs took far some af e methods used to get the weapons Ine the U.S. I adn, at 
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Shield test over Atlanta, Georgia 12 Nov. 1986 


"Bottling up" shield practice over Atlanta 12 Nov. 1986, 
With a real shield, aircraft or missiles flying into it 
(from inside or from outside) explode and are destroyed. 


Put up or shut up: Counting 
rifles with earthquakes 


(One of the afiermaths of the 1946 Chernobyl counterstrike) 
‘Opening bet (induced quakes) 


Quebec. 25 Nov 88 
Pasadena. aDec ва 
Raise you 
Armenia тоесвв 
Call - what do you have? 
- мава 8 Jan 89 
Four aces 


- Soviet Cental Asia 23 Jan 89 
Clear table (stress rele) 
_ Bakersfield CA et al. (various) 


SecDef Cohen confirms scalar 
interferometry weapons activity 


"Others are engaging even in an eco-type ^N 
of terrorism whereby they can alter the 
climate, set off earthquakes, volcanoes 
remotely through the use af 
electromagnetic waves... 50 there are 
plenty of ingenious minds out there that 
ме at work finding ways in which they 
‘can wreak terror upon other nations. I's 
real, and thats the reason why we have to 
intensify ош efforts, and thats why this is 
зо importan 

“Qual tom DoD News Biete, Secretary ot нелге Wiliam 5. Cohen, 

RA aime Сатет on Team, weapons o Mace берис, 

Sra US Suatogy neri of Georgia, Athens. Nj 28. 1987. 
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HVT quantum potential (1) 


* Bohm's quantum potential: 


* "A quantum particle moves as if it were subject, 
in addition to external potentials, to a potential 
which is a function of its own probability 


Assumptions of Bohm's 
quantum potential 


* Particle and wave function are real and separate 

* Wave function obeys Schrodinger's equation. 

* Particle obeys classical mechanics. 

* Particle couples to wave function through a 
quantum potential. 


Quantum Potential 
Characteristics 


* No point source, not radiated. 
* For QP between two particles: 
* Interaction does not vanish as 


spatial separation becomes very large. 


* Instantaneous connection through multiply- 
connected spacetime. 


* Depends on quantum state of system as a whole. 
* System parts can be greatly separated. 


* Most powerful weaponry on earth. Five nations* 
have it deployed, sixth is closing fast. 


TRESS (KGE), Braz, China, rae and one oiher. 


At the infinite velocity of the quantum potential: 


6$. Each Is Every Other 


Any point in the universe is siting in the alm of one's hand 


dt 


50 

Virtus 

Particle 
Tux 


Spacetime 
pe 


Usefulness of quantum potential (QP) 


+ Physical reality has vast spectrum of ОР. 
+ A QP connects every member of the 
human species, 


+ All atoms of a specific kind have a Y 
weak QP. 

+ All systems of a specific kind have a 
weak QP. 


+ АШ human minds have a QP, as do all human bodies. 

> Soviets can form a QP among desired targets in a given 
area, and strengthen that QP in that area at will. 

* Effect produced by QP weapon in one lab target is 
simultaneously produced in all participants in the ОР. 


Usefulness of quantum potential. (QP) (2) 


* QP weapons can attack a vast array of 
Widely separated targets with one shot. 
* А "mix" QP can be formed by 
"mixing" multiple component QPs. uu 
* ОР can contain a specific precursor. j A 
engine, or a group of them. 
+ ОР weapons are most powerful weapons on earth, 
> Could indeed destroy the entire human species 
with a single shor, killing every human everywhere. 
+ Or could destroy every AIDS virus and every 
smallpox pathogen with a single shot. 
+ Can dud every nuclear weapon, propulsion system, 
and power plant in about 10 minutes. 


Radionics: Elementary QP use 


+ When a body interacts with an extemal abject by 
photon interaction, the body and that object are 
linked by a very weak QP that is established, 

+ A photo of a person is directly QP-linked to him. 

+ Hieronymus patented use of effect in the 1940s. 

+ Killed insets in distant field by treating photo of the field with 
insecticide in his radionics machine producing a weak QP. 

= Cutout checkerboard pattem; killed bugs only in sections that 
were intact in segmented photo. Bugs migrated to the holes. 

* Ulako corporation killed bugs for farmers for a decade as a 
useful commercial service, in multiple states. 

+ Was outlawed when states realized could also kill humans. 

+ Bin Laden and other high terrorists, e.g., could be killed instantly 
right where they are, merely from their photographs. 


T. Galen Hieronymus 


Quantum potential is a fantastic 
energy-amplifying weapon 7 
+ Use опе primary "station" in operations station 
Connect primary station to a large number of 

objects or systems in many remote places. 


Insert a one megawatt EM pulse into primary. 

Each and every distant object or system simul- 

taneously has that same 1 MW of energy appear in it 
instantaneously, because of multiply connected spacetime 
(effective "superposition" of all participating targets). 

If attack a million targets, it is the same as attacking the 
"primary" and simultaneously all others with the same 
single attack. This is a vast "force amplifier" effect. 

1 MW input in one local target gives 1,000 gigawatts total 
"output" in distant targets. Nothing else compares. 


@ EM biological warfare 


+ Create Kaznacheyev's "disease engine" by 
pumping diseased cell in the time domain, 


then phase conjugating once again in time 
domain, 
< Infold the disease engine in a carrier 
as а Whittaker-Devyatkov structure. 
‘+ ‘Transmit the carrier signal(s) into targeted 
population conventionally or use quantum potential. 
* Kindling of the disease occurs in the target bodies, inducing 
the disease. Gulf War disease induced this way. 


+ Note: Quantum potential (QP) is an ideal carrier; can strike 
entire populace at once, with disease engine(s) desired. 


< QP with one robot carrier and its engines can instantly strike 
all targets on earth with reproduced robotengine copies. 


Countering EM BW: 3 
When signal is available 


> Ор defense is like dueling 
scorpions: He who strikes 
first to the vitals, wins, 


+ Receive, phase conjugate by time-pumping 


* Embed amplified phase conjugated engines in signals 
for transmission. 


* ‘Transmit amplified phase conjugated engines. 


^ Variation: put the antiengines inside the hostile 
transmission signal itself and fire. 


* Places it back into the hostile transmitter(s). 


* Hostile transmitter then transmits both the engine and 
antiengine, nullifying its own effect. 


x 


Possible advanced EM Bw 


* Covert EM BW using disease engines. 


* Materials activated (dimensioned). 


* Water structured (dimensioned). 
* Radio, TV emissions structured. 
* Electrical power grid signals structured. 


* Use of quantum potentials with engines. 
* Mindsnapper (negative energy EMP). 
+ Tested twice by Russians in Afghanistan 


* Instant and total death: Separates all mind-aspects 
from every living system in struck area, 


* Enhance or nullify vaccines and antibiotics. 
* Enhance or nullify BW strikes in an area. 


Indicators in EM BW 


* сим: Mitogenetic radiation 
+ Kaznacheyev: — Cytopathogenic mirror effect 
* Devyatkov: Information content of the field 
+ Whitaker Infolded LW electrodynamics 
* Lisitsyn: Genetic brain code broken 
+ Popp: Master cellular control system 
+ Sakharov etal: Мем approaches to general relativity 
* Becker: Cellular regenerative system 
+ Sachs: Unified field theory 
+ Evans 0(3) electrodynamics 
Grand unified field theory (engineerable) 
+ Bearden: Engines using infolded LWs 


CHAPTER 5 


THE DISCOVERY OF THE TESLA COIL AND TRANSFORMER 
(THE Basic PART oF EVERY RADIO AND T. V.) 

As I review the events of my past life I realize how subtle are the influ- 
ences that shape our destinies. An incident of my youth may serve to illus- 
trate. One winter's day I managed to climb a steep mountain, in company 
with the other boys. The snow was quite deep and a warm southerly wind 
made it just suitable for our purpose. We amused ourselves by throwing 
balls, which would roll down a certain distance, gathering more or less snow, 
and we tried to out do one another in this sport. Suddenly a ball was seen to 
go beyond the limit, swelling to enormous proportions until it became as big 
ав a house and plunged thundering into the valley below with a force that 
‘made the ground tremble. 1 looked on spellbound incapable of understanding 
what had happened. For weeks, afterward the picture of the avalanche was 
before my eyes and I wondered how anything so small could grow to such an 


Ever since that time the magnification of fecble actions fascinated me, 
and when, years later, I took up the experimental study of mechanical and 
electrical resonance, I was keenly interested from the very start. Possibly, 
had it not been for that early powerful impression I might not have followed 
up the little spark I obtained with my coil and never developed my best in- 
vention, the true history of which I will tell. 


Many technical men, very able in their special departments, but domi- 
nated by a pedantic spirit and near-sighted, have asserted that excepting the 
induction motor, I have given to the world little of practical use. This is a 
grievous mistake. A new idea must not be judged by its immediate results, 
My alternating system of power transmission came at a psychological mo- 
ment, as a long sought answer to pressing industrial questions, and although. 
considerable resistance had to be overcome and opposing interests reconeiled, 
as usual, the commercial introduction could not be long delayed. Now, com- 
pare this situation with that confronting my turbines, for example. One 
should think that so simple and beautiful an invention, possessing many fea. 

tures of an ideal motor, should be adopted at once and, undoubtedly, it would 
under similar conditions. But, the prospective effect of the rotating field was 
not to render worthless existing machinery; on the contrary, it was to give it 
additional value. The system lent itself to new enterprise as well as to im. 
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QP weapons summary ome 


‘Siege engnes of mimy dieses at one, iate. 


BW attack or opportunistic infections (Gulf War 
Disease was such a test), Tested in US. 


ST NC. 


effect simultaneously in millions of selected targets. 


«Can attack physical systems, minds, bodies, electronics, 
nuclear, etc. by its intemal angie). 


+ Most powerful weapon оп earth; 5 nations now have it: Russia, 
Brazil, China, Israel, and one other friendly nation. A sixth nation is 
closing on it rapidly. 


QP weapons can nullify: ES 


+ Nuclear dead-man fuzing weapons. 

* ICBM nuclear warheads and electronics. 

* Strategic bomber nuclear weapons and electronics. 

* Nuclear submarine nuclear weapons and electronics. 
* Nuclear submarine propulsion systems. 

* Electrical power systems. 

* Electronics and communications systems. 


> Specific chemical agent contamination, biological 
agent contamination, or vaccines. 


* Human immune systems. 
* Satellites, ships, planes, subs, rockets, radios. 


Simultaneous dudding nuclear weapons worldwide, 
and nuclear reactors and nuclear propulsion systems. 


Via quantum potential joining U235 and Plutonium in warheads. 
Includes weapons airborne, underwater, in storage. 
Transmutaons of the nuclides themselves by inserted engines. 
Part of the initial barrage о he launched by Aum Yakuza/KGB. 
Will occur in the first minutes (10) of he strategic strike, following 
Paychoenengeticallycrewedieabling QF weapons sites. 


R Negative energy EMP N 


> Employs negative energy electrons (persistent Dirac Sea 
holes) and their negative energy EM fields and potentials. 

* Extreme electromagnetic pulse of these negative EM 
energy fields strikes target with giant pulse of Dirac Sea 
holes, "eats" free electrons. 

+ All electron currents in target extinguished instantly. 

+ Personnel die instantly; по nerve or brain currents, No cell 
twitches again; ай bacteria, viruses, etc. killed. Soviets tested 
on two Afghan villages in 1980s war. 

+ Mind-body coupling mechanism instantly destroyed, hence 
nickname "Mindsnapper”. Mujahedin called it "wind of death" 

+ All communications, electronics, missiles, nuclear warhead 
electronics, guidance systems, aircraft, ships instantly killed. 


Tre ace posirons (excess pastve charges) by esting ot lecrns 


p Negative energy EMP (2) E 


+ Kill of an entire naval attack force, massed armor attack 
force, satellites, ICBMs, aircraft, tactical missiles, 
artillery shell fuzes, communications, tanks, ships, etc. 

* Can kill an entire large installation or city the same way, 
instantly. 
* Or can kill more localized targets such as electrical power 
plants, power distribution lines and substations, refineries, 
chemical plants, port installations, Pentagon, C2 facility. 

* Can "eat" electron charges in a strong storm front, 
reducing the storm energy. 

+ АП purpose weapon; second only to QP weapons, new 
generation of carrier robots with energetics weapons, and 

leeper mass conversions. 


Briefing to N-4 in 1996 
+ 7-6 Staff Director for C4 systems 
(Adm, Cebrowski) requested briefing on 
Tesla electrodynamics, Naval command in Fld 
proposed this author brief the Admiral. I agrd 
* Naval Ordnance Lab and Naval Research Lab then set 
up a 40-man Ph.D. board as a gauntlet, directed I be 
interrogated and savaged by board. 
+L refused. These folks had fiercely savaged UWB radar 
pioneers such as Harmuth and Barrett and claimed 
UWB radar was impossible." They knew nothing of 
higher group symmetry electrodynamics; and were 
part of the problem, not the solution. 


Tay ter claimed io have been “pioneers of UW radar етеген 


Briefing to N-4 in 1996 

‘informed "briefer has declined the briefing” 
Questioned why, so command had to tell him, 

+ №4 immediately dissolved the gauntlet board, limited 
NOL and NRL to one member each at the brief, ordered 
that briefer not be interrupted. 

+ [then briefed the N-4 on what Tesla EM was, and 
strongly urged another weapons briefing on Russian 
energetics weapons, Second brief was not held. 

+ Later, three colleagues and 1 played intense, desperate 
role in Israelis countering and blocking a massive KGB 
strike on the U.S. by those energetics (Tesla) weapons, 
that would have destroyed this nation on May 1, 1997. 


AUM SHINRIKYO: 


m 


* Cult formed in 1987. OverG0,000 — uwssmc 
members. More than $1 billion in пот 
gold and cash. 


* Taught that U.S. would strike 
Japan with devastating blow 


in latter 1997 = 
* Japan should make preemptive fis. c3 я 
Strike first ыа 


* AUM would get mass destruction weapons 
* Was developing BW weapons 


(anthrax, botulism, "Q" fever, etc.) چ‎ 
* Developed own chemical weapons 
* Made sarin attack on Japanese subways 
= Formed alliance with Japanese Yakuza 


AUM SHINRIKYO: ES 
el 


Alliance with the Japanese Yakuza 


+ Formed alliance with Yakuza rmn ca 
AUM/Yakuza leased operational 
use of strategic Soviet energetics 
weapons (strategic scalar 
interferometers) in latter 1989 

* ‘Trained crews, planned to strike 
US. a terrible "preemptive" blow злата ана 
in 1997 by assisting KGB 

> Using deception, killed targets such as TWA-800 

+ Shoko Asahara's public statements foreshadowed 
Yakuza/Aum Shinrikyo participation in the KGB's 
strategic plan to attack and destroy the U.S. in 1997. 


Es Asahara's public statement) 


* Asahara's public statements hinted at his plans 
with the Yakuza to participate in the scheduled 
FSB/KGB strike on the U.S. in 1997. 

* Quoting Asahara: چڪ‎ 
"Lam certain that in 1997, Armageddon will break 
ош. By ‘break out’ I mean that war will erupt and 
that it will not end soon, Violent battles will 
continue for a couple of years. During that time, the 
‘world population will shrink markedly... A Third 
World War will break out. I stake my religious 
future on this prediction. 1 am sure it will occur." 


Kill of TWA Flight 800 on. 
17 July 1996 by Yakuza/Aum 
Shinrikyo crews N 
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© KILL OF TWA FLIGHT 800 SS 


E emerged trom localized 
тершде forward ci. 


+ Emerged нот each poins in focused 
Specie aide some of Da bode. 


Bolas exploded rom inside out. 
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Latter Sept. - Early Nov. 1996 
[Many Witnesses] 


© EM MISSILE PRACTICE BP 


LETT) 


Aum Shinrikyo/Vakuza also conducted extensive fir 
tests over Western Australia. Tests after TWA-BOO demonstrated 


‘what had killed the aircraft. 


© EM MISSILE PRACTICE CP 
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Vicinity of Long land, New York 
Not lar rom where TWA-800 was killed 
jet 


Two aireran sighted obj 
Probe see US. ноет recognized wha 
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(SLIDE BRIEFING CONTINUED) 


PART D: Second and Third Attacks Scheduled and Aborted 


Ra’ 


Second and third attacks 
scheduled and aborted 


1997 was a very busy year 


e Section, contents Ñ} 


Attack countering in 1996-97. 
Actions 1996-1997. 

Desperate actions. 

Attack scheduled February 1997. 


The answer: The Israelis are sane, but the 
problem is insane. 


Desperate situation, desperate action. 
A bit of irony. 
Afterword. 


46 Parr Ove ‘CHAPTER PVE 


provement of the old. My turbine is an advance of a character entirely differ- 
ent. This is a radical departure in the sense that its success would mean the 
abandonment of the antiquated types of prime movers on which billions of 
dollars have been spent. Under such circumstances, the progress must needs 
be slow and perhaps the greatest impediment is encountered in the prejudi- 
cial opinions created in the minds of experts by organized opposition. 


Only the other day, I had a disheartening experience when I met my 
friend and former assistant, Charles F. Scott, now professor of Electrie Engi- 
neering at Yale. I had not seen him for a long time and was glad to have an. 
opportunity for a little chat at my office. Our conversation, naturally enough, 
drifted on my turbine and I became heated to a high degree. 'Scott; I ex- 
claimed, carried away by the vision of a glorious future, “My turbine will 
scrap all the heat Engines in the world.” Scott stroked his chin and looked 
away thoughtfully, as though making a mental calculation. “That will make 
quite a pile of scrap,” he said, and left without another word. 


‘These and other inventions of mine, however, were nothing more than 
steps forward in certain directions. In evolving them, I simply followed the 
inborn instinct to improve the present devices without any special thought of 
our far more imperative necessities. The Magnifying Transmitter was the 
product of labors extending through years, having for their chief object, the 
solution of problems, which are infinitely more important to mankind than 
‘mere industrial development. If my memory serves me right, it was in No- 
vember, 1890, that I performed a laboratory experiment which was one of the 
‘most extraordinary and spectacular ever recorded in the annuals of Science. 
In investigating the behavior of high frequency currents, I had satisfied my- 
self that an electric field of sufficient intensity could be produced in a roan to 
light up electrodeless vacuum tubes. Accordingly, a transformer was built to 
test the theory and the first trial proved a marvelous success. It is difficult to 
appreciate what those strange phenomena meant at the time. We crave for 
new sensations, but soon become indifferent to them. The wonders of yester- 
day are today common occurrences. When my tubes were first publicly exhib- 
ited, they were viewed with amazement impossible to describe. From all 
parts of the world, I received urgent invitations and numerous honors and 
other flattering inducements were offered to me, which I declined. But in 
1892 the demand became irresistible and I went to London where I delivered 
а lecture before the institution of Electrical Engineers. 


Tt had been my intention to leave immediately for Paris in compliance 
with a similar obligation, but Sir James Dewar, insisted on my appearing 


Хх Attack countering in 1996-97 X 


* Contacted by Harry Mason, Australian 


 geophysicist. 
ИИИ... 
explosions, quakes in West Australia "S 


* Obviously were energetics weapons tests. 
> Alerted me to involvement of Aum Shinrikyo, Yakuza. 
> Furnished material on Aum Shinrikyo and Yakuza. 
+ Mason eventually visited me here in the 
USS. for illuminating discussions. © 
+ From these, we pieced together 
‘modifications to Soviet 1996-97 attack scenario. 


* Had it not been for Harry's input, we would not have 
had the picture in time to alert the countering nation, 


XX Actions 1996-1997 (cont'd) ЖХ 


* Mason provided special information that consortium of 

Aum Shinrikyo and Yakuza had leased use of the 
earlier generation Soviet energetics weapons. 

+ Initial downpayment $900 million in gold. we 
Obtained Sen. Sam Nunn's report on terrorism, etc. 
including Aum Shinrikyo. Researched Yakuza. 

+ Feverislily increased work on weapons briefing. 
+ By late 1996, three colleagues and 1 desperately were 
trying to get message to high Israelis, that attack was 
forthcoming. Israel was and is the only nation which 
could and can counter such an attack by a rational foe. 
* FSB/KGB attack first scheduled for February 1997. 


XX Desperate actions № 


* Attempted to alert former Israeli ambassador to UK, 
who had confirmed weapons to UK intermediary. 


* Ambassador was assassinated one week 
before emissary could reach him. 
+ In desperation, sent alerting fax to Israeli 

Embassy Defense Attache, in Washington, D.C. 

* A well-known Ph.D. and close colleague wrote a 
Supporting study. Another close Ph.D. colleague 
delivered a copy to the Israeli Consulate to California, 

* Scheduled attack countered by Israeli action; aborted, 

* Informed U.S. channels of actions (not believed). 


* Relaxed, breathed easier, back to energy and medical 
research, 


XX Attack rescheduled 


* To our astonishment, shortly it 
became obvious that the attack 
was rescheduled for May 1,1997. — ^4 
* We were completely perplexed as 
to how that could be, and Russia 
not disappear from the Earth if the 
attack were launched. 
* A great deal of anguish and wracking of one's 
brain resulted, 
* The answer was disarmingly simple, so it was 
difficult to recognize. 


„А, Answer: Israelis were sane; xx 
“¥ but the problem was insane 


* Israelis had incorporated a sane C2* system. 
+ Wait til recognize preparations, meet, decide, GR 
Ther stench arder for preempt 

+ Бау countered by negative energy EMP. 

© к эй QP personnel suddenly, then destroy ste 

+ Counter simply by rescheduling order of attacks, 

Must be Insane C2 system. 
+ Every 2 hours, computer issues real launch order, 
+ Launch sequence stans "for real”, threat or no threat. 
+ А йте eral is available in the sequence where code can be 
по abor attack and revert weapons, f crews are alive. 

+ Otherwise, QP weapon systems fire and Russia disappears from 


the face of the Earth. In short, it is a wrinkle on the old dead-man 
fuzing and mutual assured destruction (MAD). 


XX Desperate situation, 
desperate action 
+ Latter April; clock ticking, five days from 
attack and certain destruction of the U.S. 

» Desperately faxed Israeli Prime Minister 
directly, explaining problem and solution, 

* Urgently requested Israel switch C2 to 
insane system immediately, and notify Russians. 
+ It was quickly done, 

* Two days before attack, the armada began standing 
down, much to the relief of my colleagues and me. 

< Informed official U.S. channels of all actions, 
They did not believe it. 


* At about the time the great armada started standing 
down, Secretary of Defense Cohen was making his 
1997 statement at a Georgia conference, confirming 
the earlier scalar interferometry weapons. 

* The Secretary did not know that the attack had been 
imminent, or that it was standing down as he spoke. 

+ The U.S. Intelligence Community still did not believe 
itat that time, and did not know of the attack plan, 

* By a hairs breadth the United States survived, thanks 
to the friendly nation and its QP weapons. 

* The FSB/KGB simply resumed its planning and 
‘maneuvering toward another attack opportunity. 


Ху a Afterword ‘Py 


* Also warned Israel and others about mind control 
capabilities achieved by Russia, evidenced by test. 
kills of Captains Button and Svoboda. 

* Some time later (unsure when), the main facilities 
producing those weapons were destroyed, 

* Those facilities will remain destroyed for a great 
many years; but others now operating elsewhere. 

* This pre-emptive action gave us a couple years of 
respite, until the robot attack at the end of 1999 
occurred as a special "Millennium Gift" to the U.S. 


XX Afterword (2) 3 


< ESB/KGB strategic plan to attack and destroy United 
States must include nullifying Israeli counterstrike by 
QP and other major superweapons. 

+ FSB/KGB plan of Strategic Asymmetric ‘Py 
War must include such neutralization 
* Major neutralization possible by use of massive 
numbers of "sleeper" conversion personas inserted into 
(8) appropriate governmental leaders and into 
(b) controVoperational personnel for key superweapons 

+ Sudden massive conversion in Israel disrupts 
government, produces utter chaos, Israel destroys itself. 
+ Asymmetric war passed into Operations Phase circa 
beginning 2005; means massive Sleeper conversions 
being inserted worldwide, ready for triggering. 


World's first subspace 
precursor robot war 
An eerie war fought inside internal structures of 


EM fields and waves. L.e., fought inside group 
internalspace (a special subspace). 


XX E 


Section contents Cae 


* KGB continues developments, 


* Aum Shinrikyo and Yakuza 
involvement. 


* Weather engineering. 
* Causal system robots. 
* Precursor robot tests. 


* Subspace precursor robot war. 
* Afterword. 


FSB/KGB continued weapon [x 
development and attack planning 
* Incidents and tests continued worldwide. 

+ ByFSB/KGB. 

* By rogue Japanese (Aum Shinrikyo and Yakuza). 

= By other nations 


* Several natonsigroups (including Yakuza) used 


Western Australia for a target range. 
* Extensive tests documented by ўч, 
geophysicist Harry Mason. м 


» Occasional aircraft, missile interference or kill. 
* Full-bore weather engineering continued. 


© Aum Shinrikyo and 


Yakuza involvement 


+ On site in Russia, manning strategic scalar 
interferometer sites (kind that killed U.S.S, Thresher). 
+ Heavily engaged in weather warfare over the U.S. and 
North America since early 1990, other range 
practice in Australia, 
= Itching to begin firing to destroy U.S. 
cities and major installations. 
* Yakuza now a major, hidden world force. 
* Penetrates all major Japanese companies. 
+ Penetrates Japanese government. 
* Large presence in oriental populations in U.S. cities. 
> Yakuza is FSB/KGB protege for asymmetric warfare 
against the internal U.S.; intends to destroy us. 


U.S. weather engineered by rogue 

crews on-site in Russia (1) 

> Steering jet streams, 

> Make low pressure areas (endothermic). 

> Make high pressure areas (exothermic). 
* Move highs and lows in coordinated 
fashion, to entrain and steer the jet streams. 

* Displace cold air from Canada, warm air from Gulf. 
+ Where they meet provides sharp fronts and violent 
weather. 

* Basic "cross-ploughed field" grid pattern covers а 


broad area for structuring in the grids (choosing 
localized cooling, heating, force engines in air. 


U.S. weather engineered by rogue 
crews on-site in Russia (2) 
+ Placing sharp bends in jetstream adds 
great angular momentum, 
> Spawns tornadoes, powerful storms. 
> Generates much atmospheric energy 
and lightning. 
> Ignites fires in those areas deliberately kept dry. 
* Maneuvering and pulsing high and low pressure areas 
vertically above each other can produce sudden 
downbursts, 
* Adding spiral twists can generate sudden tornadoes. 
* Created earthquakes and stimulated volcanoes into 
eruption; generated tsunamis, 


Causal (precursor) robots and $ 
the subspace war of 1999-2000 


* For any set of force dynamics in a material system, there is 
a corresponding set of nonmaterial precursor dynamics. 
‘That setis a nonmaterial precursor "engine" (cause) for the 
physical robotic system's dynamics and functioning. 

* The precursor engine can travel through and inside Whittaker 
structure of an EM signal, wave, field, potential, etc. Easily 
travels through matter and through EM radiations from target. 

А material robot thus has a precursor robotic "engine". 

When this precursor robot engine interacts with proper type of 

matter, the material robot functions emerge and are performed. 

* FSB/KGB developed formidable army of the robots, 

* Unleashed them throughout the U.S. in latter 1999. Israelis 
destroyed precursor robot army in latter 1999-early 2000, 


Causal System (Nonmaterial) Precursor Robots 


Causal system robos (CSRs). These are sets of ST curvature engines, 
‘th functons organized ino а single complex weapon system 
Sormuricatin, propagation, weapons elect, and command and control 
functions incorporated, When the CSR interacts win targeted mass, ne. 
mass ала в Tes periorm hose system functors. 


Mass reproduction of a CSR, once made, i simple and inexpensive 
The CSR resides In, or propagates inside, any ЕИ signal, potential, or ld. 


Possible CSR* weapons complexes gf 


* Prior to collapse of Soviet empire, U.S. satellites 
observed extensive underground sites in preparation 
(hundreds). 

* Construction and operation continued even after collapse 
of Soviet economy and former Soviet Union. 

* Hence must be of extraordinary importance, and to 
FSB/KGB (the real power in Russia). 

* No normal weapon systems associated with complexes. 

+ Probable sites for research and development, deployment 
and worldwide employment of CSR robots. 


TEREA System Robot Sume a поме robat: vacuum engine о, 
pacem curve eb pecus rte. See adem Арр, 1 on eae and ellett. 


attack 

at end of 1999, first few days of 2000 
+ Sowing apparently he TM 

only analyst capable af 

fa nosing wi е 

Scheduled glam мене == 

CSR ace 

КОВ Genel commanding p 
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ЕЕЕ this 
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(probably by Tempest 
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T Prezent autho was struck by CSR in later 1999 ia дме а song tut 
eite vana mad Report, slignct agence dd ot beleve t 

+ Melamed tock пай cecuned Westem ants wold have Deve шз 
‘SSR Villen more sous an hed ce aout 


Pat 1 [nd 47 


before the Royal Institution. I was а man of firm resolve, but succumbed eas- 
ily to the forceful arguments of the great Scotchman. He pushed me into a 
chair and poured out half a glass of a wonderful brown fluid which sparkled 
in all sorts of iridescent colors and tasted like nectar. “Now,” said he, “you are 
sitting in Faraday's chair and you are enjoying whiskey he used to 
drink."(Which did not interest me very much, as I had altered my opinion. 
concerning strong drink). The next evening I gave a demonstration before 
the Royal Institution, at the termination of which, Lord Rayleigh addressed 
the audience and his generous words gave me the first start in these endeav- 
ors. 1 fled from London and later from Paris, to escape favors showered upon 
me, and journeyed to my home, where I passed through a most painful ordeal 
and illness. 


Upon regaining my health, I began to formulate plans for the resump- 
tion of work in America. Up to that time I never realized that I possessed 
any particular gift of discovery, but Lord Rayleigh, whom I always considered 
as an ideal man of science, had said so and if that was the ease, I felt that I 
should concentrate on sane big idea. 


At this time, as at many other times in the past, my thoughts turned 
towards my Mother's teaching. The gift of mental power cows from God, Di- 
vine Being, and if we concentrate our minds on that truth, we become in tune 
with this great power. My Mother had taught me to seek all truth in the Bi- 
ble; therefore I devoted the next few months to the study of this work: 


One day, as I was roaming in the mountains, I sought shelter from an 
approaching storm. The sky became overhung with heavy clouds, but some- 
how the rain was delayed until, all of a sudden, there was a lightning flash 
and а few moments after, a deluge. This observation set me thinking. It was 
‘manifest that the two phenomena were closely related, as cause and effect, 
and a little reflection led me to the conclusion that the electrical energy in- 
volved in the precipitation of the water was inconsiderable, the function of 
lightning being much like that of a sensitive trigger. Here was a stupendous 
possibility of achievement. If we could produce electric effects of the required 
quality, this whole planet and the conditions of existence on it could be trans- 
formed. The sun raises the water of the oceans and winds drive it to distant 
regions where it remains in a state of most delicate balance. If it were in our 
power to upset it when and wherever desired, this mighty life-sustaining 
stream could be at will controlled. We could irrigate arid deserts, create 
lakes and rivers, and provide motive power in unlimited amounts. This 
would be the most efficient way of harnessing the sun to the uses of man, 


Robot attack on this analyst as an 
intelligence probe in latter 1999 


+ Computer suddenly controlled itself, Screen split, with two 
horizontal bands about two inches wide each, one at top and 
опе at bottom. 

+ Light thus entering eyes from two. төз 
radiant sources (scalar interferometry). 

Engine appears in interference zone. 

+ Sudden violent rapid flashes, as if 
100 flashbulbs at once. Created in 
vision center where nerve signals crossed. 

+ Instant heart fibrillation, nervous system. 
‘malfunctioned, Collapsed onto keyboard. 

+ Ten seconds exposure (30 would be fatal). 

* Required 4 days to recover. Then we notified the Israeli 
Military Attache in Israeli Embassy, etc. 

+ Israelis destroyed millions of robots throughout America 


LAST QUARTER 1999 


3 Massive nonmaterial robot attack 
1999-2001): First subspace war 


+ Y2K problem ongoing, tremendous work ongoing to 
avoid it. 

* Millions of CSR robots were sent in by the KGB* 
through U.S. EM signals, and through EM fields and 
potentials in matter of ocean and Earth. 

+ Penetrated all over 0.5, in satellites, command 
centers, ICBM electronics, nuclear sub electronics, 
computers, NSA, CIA, DIA, etc. 

> Struck ("pinged") this analyst, to watch him notifi 
"system" and see if the official system understoo 

+ We notified U.S., but we also notified Israel. 

sone а Federa Securty Sances, hu ре leopard has not charged 
Ree aia eae cance oom iran can M 


А 


XX Earth's first subspace wa в 


* Israel quickly destroyed millions of robot 
weapon systems on site in electronics and 
installations and computers and command 
centers in the U.S., in Israel, and in other 
Western nations. 
A strategic war of eerie kind occurred in those few days, 
and it did not make a whimper or attract attention of our 
intelligence community. Millions of robots were destroyed. 
* The "infolded" EM inside all normal EM fields, potentials, 
and waves is a special "subspace" mathematically, 
including inside the Earth's matter and the ocean's matter, 
The first great subspace war was fought at the change of 
the millennium for several days, inside EM signals in our 
systems, computers, etc., and no one knew it. 


Ace in he hole 


Afterword to tie eerie al 
1999-2000 strategic war “wer, 

* The West slept on and did not believe the eerie 
monmaterial precursor robots - or the war - at all, 

* We also warned the "little nation” of the mind-control 
psychoenergetics tests as against Button and Svoboda, 
and the coming capability of this threat. 

* The subject had arisen in the previous attack scheduled 
for May 1, 1997, which was narrowly avoided. 

* Many months later a garbled communication indicated 
that Israel had suddenly struck those psychoenergetics 
facilities also, totally destroying them, 

* We did receive an "attaboy" fori 
warning provided in latter 1999. 


the-nick-of time 


ay 4 


Countdown toward 
destruction 


Converging WMD threats 


Section contents Э 


International terrorism. 
Wake-up call. 
Subsequent events. 


Calm before the storm. 


Personal conclusions. 


Time criticality. 


International 
=> 


terrorism escalates 


* International terrorists struck 

hard on Sept. 11,2001. 

* World Trade Center 
(Twin Towers) and 
Pentagon. 

One aircraft, redirected, 


was targeted against 
White House and the 
President. Crashed | 


by onboard struggle. сп d 
Osama Bin Laden was states by Oa CAP Photo 


а household word. 
* Suddenly the "D.C, Doldrums" regarding terrorism and 
WMD threats were destroyed. 


The wake-up ag 


* A month or so later, President 
Bush and VP Cheney had 
been rather thoroughly 
briefed. 

* They understood the nature 
of this war. VP Cheney said: 
"The war on terrorism will not be over in our lifetime. 
It is different than the Gulf War was in the sense that 
it may never end, At least not in our lifetime. 

‘The way I think of it is, it's а new normalcy. " 
Vice President Dick Cheney, Особи 21, 2001. 


m 
& Subsequent events 8 


+ President Bush retaliated against terrorism, 
+ Afghanistan, where the Taliban had 
long harbored Osama Bin Laden, 
+ Iraq, with its record of backing 
terrorism and mass murder of its 
‘own civilians (and its capability for WMD). 
+ Occupation of Iraq and Afghanistan is ongoing, as 
USS. strives to get free, modern governments installed, 
economy restored, and proper internal security forces. 
formed and trained. Resistance and incidents continue. 
Bin Laden remains at large, Saddam Hussein is caught and 
awaiting trial. Hussein's two sons have been Killed. 

+ For FSB/KGB, this is a "bleeding the U.S. dragon" period. 


Calm before the storm. а 


+ U.S. national election also sowed divisiveness 
and preoccupied nation for more than a year. 


+ International terrorists continue insertions. 
* Yakuza prepares portable interferometers; 

North Korea and Iran pursue nukes. 
* Castro's inserted 10,000 guerrillas still here. 
Russian nuclear weapons still in U.S. cities. 
Chinese qult irsenion probably ongoing: [И 
Russian KGB has prepared robots again. 
Inserted conversions finishing; probes will be ev nn „228 
buildup almost certainly underway inside the U.S. itself. 


Personal conclusion of this analyst, 


+ Multiple strategic WMD threats and attacks are rapidly 
converging on the U.S. simultaneously 

+ US woefully unaware of the eerie war and capabilities, (gf 

+ USS. in grave danger, may be destroyed. 

= US. scientific community has failed us. 

* Government and intelligence community 

have totally inadequate scientific advice a 

+ Meanwhile, clock ticks toward midnight, 
+ Insertion phase completed; now In operations phase, 
‘Yakuza registered superweapons on Yellowstone Caldera; achieving 
knockout capability against U.S. with one shot 
+ Shot 9.3 seabotiom quake on Dec, 26, 2004 which caused giant 
tsunamis in Asia. 


‘phn creiere orgnecnpapersi 
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==. (FSB/KGB and Yakuza) 
Er THREAT 


© Threats - working Pp 
+ Energetics weapons threat. 
Bioenergetics weapons threat. 

* Robots weapons threat. 

> Psychoenergtics weapons threat E3 
* Conversions threat. 


(to be discussed). 
* Terrorists nuclear and. 


BW weapons threat. 
* Chinese threat. 


> Yakuza/Aum Shinrikyo threat. 


(SLIDE BRIEFING CONTINUED) 


PART E: Bioenergetics and Its Weaponization 


Bioenergetics and its 
weaponization 


Use of infolded EM against living 
bodies, biofields, and biopotentials 


moe mg 


Section contents 


Basic bioenergetics. 

Selected tesis. 

Body radiates its internal patterns. 4 
Information content of the field, 


Ramifications. 

Kaznacheyev experiments and results. 
Microwave radiation of U.S. Embassy. 
Becker's work and ramifications. 

Priore's work, results, and ramifications. 
Shadow disease state, 


immune system reaction, 
> Spreading the immune system. 
* Gulf War Disease: Russian test. 


* 1998 proposal for portable treatment unit. 


Basic bioenergetics Gp 


> Scalar interferometry. 

* Longitudinal EM waves 

* Bioenergetic Engines. 

* Negative energy EMP. 

* Quantum potential. 

* Nonmaterial robots 
attacking bodies. 

* Carrier robots with 
bioenergetic weapons. 


Selected bioenergetics tests 


* Kaznacheyev experiments 
* Microwave radiation of U.S. Embassy 
* Disease induction 
* Deaths of three U.S. Ambassadors 


* Gulf War Syndrome 
* Immune system spreading 


* Carrier robot test against this author 


The body continually receives 
and retransmits EM energy 


+ The body may be considered as a dielectric. 
+ Every part of the dielectric > 
participates in absorption and 
emission of each photon to and i 
from any point on the surface.* = 
* Mechanical force effects are E 
also electrical in nature and 
exchange similarly. p 
> СЕМЕ does not account for 


precursor engines in the exchange. vanes 


heal G. C, "Refection om dielectric materials” r 
American Joumal of Physics, S0012) Dec, 1382. p. 1133-1136. 
The rected feld m a стас materal i not generated 
stats surface hut comes tem everyoerein the eror of, 


Ramifications of i 1 i 


+ AEM "dielectric transmission path” connects every 
part of every cell to every part of the body surface. 
Electrical processes in the body, including deep 
within the cell and its nucleus, participate in 
absorption and emission of every photon to and from 
the body's outer surface (and every mechanical force 
experience). 
+ All body electrical processes participate in exchange 
of precursor engines between body and environment. 
EM emission energy of the body is a conglomerate 
mix of fractions or all processes and functions 
ongoing in the body or affecting it, including in every 
cell, Including the engines. 


в Parr Ove (CHAPTER FIVE 


‘The consummation depended on our ability to develop electric forces of the 
order of those in nature. 


Tt seemed a hopeless undertaking, but I made up my mind to try it and 
immediately on my, return to the United States in the summer of 1882, after 
а short visit to my friends in Watford, England; work was begun which was to 
me all the more attractive, because a means of the same kind was necessary 
for the successful transmission of energy without wires. 


At this time I made a further careful study of the Bible, and discovered 
the key in Revelation. The first gratifying result was obtained in the spring of 
the succeeding year, when I reached a tension of about 100,000,000 volts - 
one hundred million volts--with my conical coil, which I figured was the volt- 
age of a flash of lightning. Steady progress was made until the destruction of 
the laboratory by fire, in 1895, as may be judged from an article by-T. C. 
Marrtyn which appeared in the April number of the Century Magazine. This 
calamity set ire back in many ways and most of that year had to be devoted 
to planning and reconstruction. However, as soon as circumstances permit- 
ted, I returned to the task. 


Although I knew that higher electrie-motive forces were attainable with 
apparatus of larger dimensions, 1 had an instinetive perception that the ob- 
ject could be accomplished by the proper design of a comparatively small and 
com pact transformer. In carrying on tests with a secondary in the form of 
flat spiral, as illustrated in my patents, the absence of streamers surprised 
me, and it was not long before I discovered that this was due to the position. 
of the turns and their mutual action, Profiting from this observation, I re- 
sorted to the use of a high tension conductor with turns of considerable di- 
ameter, sufficiently separated to keep down the distributed capacity, while at 
the same time preventing undue accumulation of the charge at any point. 


In order to advance further along this line, I had to go into the open, 
and in the spring of 1899, having completed preparations for the erection of a 
wireless plant, I went to Colorado where I remained for more than one year. 
Here I introduced other improvements and refinements which made it possi- 
ble to generate currents of any tension that may be desired. Those who are 
interested will find some information in regard to the experiments I con- 
ducted there in my article, "The Problem of Increasing Human Energy,’ in the 


Ramifications o£ i i i 


^ Reaction of each photon absorbed on any point of the outer 
surface of the body, connects through the dielectric 
transmission path to every part of the body, including to 
every part of every cell. Skin absorption connects incident 
signals and engines everywhere throughout body also. 

* Every body emission is participated in by every part of the. 
body, including all cells, 

* Body emission "changes" environment, adding EM 
radiation and engines. 

* Body's EM absorption allows environment to change or 
affect every intemal function and part of the body. 

* The body's reaction (healing) system continually readjusts, 
corrects deviations from normalcy, in every cell. 


grum physics, art ofthe photon is localized and partis nonlocalzed, 
ты even ars te unies g 


Ramifications o 1 i i 


* Total of all impinging external EM radiation upon the 
body, plus mechanical "special EM" radiation, affects and 
changes body and all its processes, participating in them. 

* Impinging EM radiation engines can be manipulated to 
either harm or heal the body and any or all of its cells. 

+ The body must continually overcome these externally- 
induced EM changes in its cells and processes, to maintain 
normalcy. 

* The poorly studied cellular regenerative system performs 
the restorative function, which is the fundamental 
"healing" function of the body.* 

тє cba regenerate systern was mosty stade by Becker and a tew aihere- 
Sue FO. веб and Dai E Muray Tha deci corte! ayeni rapta 


Tacite ening amphibians“ Chica crbopaetes ала Red Research, 
Му: Now Oke 1970.18.68 


Ramifications (4)* da 


EM fields and waves decompose into differential 
structures of two scalar potentials. 

Each of the scalar potentials decomposes into a harmonic 
aires of bidirectional longitudinal EM wavepais (LW) 
"Engines" (special LW sets) may be inserted and carried 
Zero vector summations of such internally structured 
fields make scalar stress potentials with infolded 
structured longitudinal wave structures and dynamics. 
Correct multiwave EM waves radiated onto body pass or 
diffuse back through all "emission channels" (poriholes). 
Апу internal part or function of cells, ete. can be directly 
affected, changed, controlled, etc.** 


TERES mo Whitaker papers, 1903 and 1904 лакей eiseuhere 
‘See mao Porthole Geng on жеше чим cheniere. arg, as wel ав 
Prove Paten Anita od genti put Grat 


Devyatkov's "information content of 
the field” (engines by another name) 


Nonthermal millimeter waves. 
* Used in living systems. 

* Sharply resonant actions. 
Hypothesis now a theory. 

* Experiments since 1960s. 

* Confirmed, осетин 
Now basis for 

* Experimental research. 

* Use in medicine and biology. 
New kind of photobiology. 


Information content of the field (2) 


+ Contrary to communications theory волаю TAU 
7 fect increases as frequency decrease 
* Number of resonant frequencies determines (© 
+ Signature oftime-component engines | S 
> For a resonant system 
+ Average linear dimension L, wavelength à- 
+ V = propagation velocity 
vr 


* Number of resonant frequencies. [nere mem 
= Increases as% decreases 
+ In proportion to Li. 7 

> For each resonant frequency: 
+ Particular distribution in the system 


+ Determines state of the system 


xtended dielectric à 
radiation properties 


+ Every part of body dielectric participates in absorption and 
emission of each photon at айу point оп the bodys 
Surface The energy portion ofthe photon caries engines. 

+ The forces are due to ongoing eracons between 

recursor energy engines and the body s charged matter, 
Ball levels trom smallest to largest. oT 

+ AI the body's internal EM fields, potentials, and waves 
decompose via Whitaker 1903 and 1904 into harmonic 
Series of Tongitudinal EM biwave pairs and their dynamics. 

+ Thus all extemal EM radiation of the body carries the 
internal biwave pair dynamics of the total interior, 
including every cll and every condition. 


TRETE C, Recon tom detectie materiis” Am. J а. Physic S02) Dec. 1982, 
Oii Те иледей telo m etic al ert gett ts sac 
Fiennes tom evenire fins к. Tes dr conrurcaton eges 
wena derent e body and benee body ала lens deem. 


Proof that the cellular condition 
is radiated from groups of cells 


+ A diseased, damaged, or infected cell culture will and 
does emit "engines" for its exact internal EM condition, 
hence the disease or damage "generatrix form" itself 
(in the internal structuring of the EM radiations). 

* Further, these "state" emissions can couple into other 
targeted cells to produce disease 
and disorder in them, — 

* Proven in some 5,000 Russian. Ee э a 
experiments by Kaznacheyev. ates 

* Demonstrated induction of cellular 
disease and disorder between EM-coupled but otherwise 
environmentally shielded cell cultures 

+ Similar experiments have been successfully replicated 
in the West by Reid et al, and by Popp et al. 


Kaznacheyev's two-chamber apparatus 


(ЕМ Induction а tes of diseases, physical damage, nuclear radiadon, tanins) 


Асе ule Б амада шо ne prs. Cells oa he lel ane hen damaged a sone selected 
Thin Wid a i wines divider cel on e right remi healthy. Wah a ia quat 
Ади, ега delay be cell oa e it begin to de he same sse or exh esame 
шше. This (шел demens vacium energy (ube precursor energy nde) ctn 


Kaznacheyev's EM induction of 
cellular disease and disorder 


Nae ta ie aan: sah ain 
т n 


Another surprising feature of @ 
Kaznacheyev's experiments 
+ Experiments do not work if targeted cells 
Er aU 
+ The normal light bandwidth occupies less 
than a harmonic interval between ultraviolet and infrared 
* Hence its difference frequencies also fill such an interval 
For a set of n frequencies, the number d of difference 
frequencies is d » n. 
+ The visible light spectrum "jams" specific internal EM 
ала inputs ибаа loch paiay bua e bud, 
turning most environmental signals into harmless warmth. 


(12 generaran) шег are placed sunt a subsunt 
ea wil reve Suspende ba manned rnd enges. ater engines, and 
"nes cuna engine ater psc death are demonstated in ster nar 
белпаз haw пива systems can be made and assembled hom рала" e. 
йашап energie weapon sents hae the ul capably today. 


by UV, hen 2t hours 


Ramifications of Kaznacheyev's 

experimental results (1) 

= Atleast one harmonic interval is necessary for the effect to 
be evidenced in the target cells. More than one is better. 

Interestingly, if we assume the body dielectric to be 

isotropically nonlinear (to first order): 

+ Velocities of the actual transmitted frequencies depend upon 
the particular point on the wave amplitude. 

+ Transmitted frequencies overshoot, interfere, breakup in 
nonlinear dielectric medium. Difference frequencies do not, 

Difference frequency passes through nonlinear dielectric 

medium like a sine wave passing through a linear medium. 

^ West has not investigated direct communication of EM 
"hash" difference frequencies in dielectric human bodies. 


"озеп Fyn, Равене araya: A new скар tor sonar; саст Майы 
Magazine, June 3877 p 107112. 


Ramifications of Kaznacheyev's a 
experimental results (2) 


+ A heterodyne signal — at the difference frequency between an 
input signal and a reference signal — can be enhanced by 
adding noise* as is well-known. 

^ Thus the signal of the disorder in the cellular pattern emitted 
from diseased cells, received by normal cells, can be amplified 
electronically and rather easi 

* Powerline radiation (electronic smog, а form of noise) thus 
carries its own amplification mechanism. Eventually the 
amplification overcomes any squelching by sunlight, ete. 

* The Russians promptly (as early as the late 1950s) weaponized 
and tested these and similar effects, 


7 Dylan, M. Leal, "Noise enhanced heterodyning in bistable systems,” 
Physical Review E. 49). Mar. 1954, p. 1935-1942, 


Microwave radiation of 
U.S. Embassy in Moscow 


BACKGROUND 
Began in aner 
1 Discovered on VP Nixa’ tip 


7. nal ought be nuclear darion 
aed cg ant 


+ gh eve target U.S, Anbasodor 
2. Games person tein of: 


"US. Ambassador a USSR. 

US, President 

NSA, CIA, DIA, NSC, eic. 
— 


Leading ее чишик 
Tro US Ambassadors бей, завес sickened 
andi as changes a pessum y 1h 
ied (eero poeti adea 
ILS maidens requested Soviet cease 


+ No ane could understand what was ging on 
Alumina ees were placed over es 
Pico was declared azar duty zone 


More on Embassy radiation © 


* Diseases, health changes statistically significant, not accidental 

+ Johns-Hopkins scientists measured field radiation 
patterns inside Embassy accurately 

* Health changes occurred only where fields absent. 

< Concluded EM radiation was not the cause.* 

‘Their own measurements falsified their conclusion, 

* Actually it proved some characteristic of the field-free 
(stationary) potentials was the cause, due to their 100% 
correlation. Direct indication of precursor engines. 

+ Standard electrical engineering erroneously considers the force 
fields in charged matter to be primary causative agents. They 
are not; the precursor force-free fields in space are. 


"IF EM radiation were not the cause, then the outbreaks would have 
‘appeared both in fiel areas and in areas devoid of lds. 


Purpose of Embassy radiation 4 


= Struck a high level target (U.S. Ambassador). 
Three U.S. Ambassadors died as a result, 
Hundreds sickened or had health changes. 

+ Ambassador target guaranteed attention 
of CIA, DIA, NSA, etc, Analysts baffled, 
‘Agencies turned to scientific advisors. 

= By U.S. reactions taken at the Embassy, » 
Soviets determined with 100% reliability whether 
U.S. knowledgeable in energetics and whether U. 
had defenses. They didn't. They still only know EE. 

+ U.S. put up window screens against the "normal EM 
field” radiations, Ineffective for stationary potentials. 

+ Proved our ignorance. Valuable intelligence assessment 
tool to the Soviets for decades, 


RADU vs. Radio Free Europes @ 


* Mysterious radiation device, size of small watch 
* Used by Romanian President to dispose of enemies 
> Causes rapid growth of cancer in those persons 
exposed (per General Ion Papeca) 
+ Bizarre cancer deaths in Radio Free Europe 
* Four top officials 
* Included three successive Directors 
> After death threats from Romanian secret service 
* Hence some other nations know of— and have — 
at least some of this technology. 


"US News & World Report, Dec. 32,1988, p. 15. 


Lunev* on Chinese | | 
capability (1) Ш. 

Lunev has cancer, as do most other GRU operatives 
that were stationed in China. 

+ Lunev is highest ranking GRU defector to U.S. 

* When China and Soviet Union had basic 
disagreement, Chinese induced cancer in 

almost all the on-station GRU operatives. 

+ Lunev also states China is U.S.'s greatest threat. 

+ New alliance between Russia, China, and India. 


* See алышу ипе, Though he Eves of he Enemy, Washington, DC: Regnery 
Publishing, 1998, Lunev was a Colonel п GRU meligence. 


Chinese capability о 


* China has WMD and superweapons, 
* Nukes, ICBMs, subs, bombers. 
* Quantum potential weapons. 
* Negative energy EMP weapons. 
* Scalar interferometers 
* BW weapons and bioenergetics weapons. 
* Probably well-along on psychoenergetics as well. 

* China prepares both to reach accommodation with the 
U.S. and to be able to destroy the U.S. 

* China's fiercely increasing energy needs are stoking the 
fires of U.S./China conflict, competing for foreign oil. 


* China probably aware of the present FSB/KGB plan, 
use of the Yakuza, etc, Has new alliance with Russia, 


Simplified diagram of the immune system 


The puzzle of morphogenesis: 5; 
Lack of knowledge of engines 


* "I remains a challenge, however, to 
understand precisely how the combination of 
tissue repair mechanisms with reactivation of 
embryonic programs can generate growth, 
pattern formation, and morphogenesis in an 
adult animal." 


TTG ereny P. Brockes, "Archia ir regeneraton:Rebuldg 
amer эгилме Seance, 2I66:09) A. 4 1907. 
койа а used or analyze ала understanding, and ли noida ot 


Sorte теде a хот spen ai е cun ener e 
ше suen electodynamics wih "enpner ta cause fau 


{terran} and "an engines” to revere damage (editereniaton 


Part 1 Curren PvE 9 


Century Magazine of June 1900, to which I have referred on a previous occa. 


I will be quite explicit on the subject of my magnifying transformer so 
that it will be clearly understood. In the first place, it is a resonant trans- 
former, with a secondary in which the parts, charged to a high potential, are 
of considerable area and arranged in space along ideal enveloping surfaces of 
very large radii of curvature, and at proper distances from one another, 
thereby insuring a small electric surface density everywhere, so that no leak. 
сап occur even if the conductor is bare. It is suitable for any frequency, from 
a few to many thousands of cycles per second, and can be used in the produe- 
tion of currents of tremendous volume and moderate pressure, or of smaller 
amperage and immense electromotive force. The maximum electric tension is 
merely dependent on the curvature of the surfaces on which the charged ele- 
ments are situated and the area of the latter. Judging from my past experi- 
‘ence there is no limit to the possible voltage developed; any amount is practi- 
cable. On the other hand, currents of many thousands of amperes may be 
obtained in the antenna. A plant of but very moderate dimensions is required 
for such performances. Theoretically, a terminal of less than 90 feet in di- 
ameter is sufficient to develop an electromotive force of that magnitude, while 
for antenna currents of from 2,000 -4,000 amperes at the usual frequencies, it 
need not be larger ‘than 30 feet in diameter. In а more restricted meaning, 
this wireless transmitter is one in which the Hertzwave radiation is an en- 
tirely negligible quantity as compared with the whole energy, under which 
condition the damping factor is extremely small and an enormous charge is 
stored in the elevated capacity. Such a circuit may then be excited with im- 
pulses of any kind, even of low frequency and it will yield sinusoidal and con- 
tinuous oscillations like those of an alternator. Taken in the narrowest sig- 
nificance of the term, however, it is a resonant transformer which, besides 
possessing these qualities, is accurately proportioned to fit the globe and its 
electrical constants and properties, by virtue of which design it becomes 
highly efficient and effective in the wireless transmission of energy. Distance 
is then ABSOLUTELY ELIMINATED, THERE BEING, NO DIMINUATION IN THE 
INTENSITY of the transmitted impulses. It is even possible to make the ac- 
tions increase with the distance from the plane, according to an exact 
mathematical law. This invention was one of a number comprised in my 
“World-System” of wireless transmission, which I undertook to commercialize 
ов my return to New York in 1900: 


As to the immediate purposes of my enterprise, they were clearly out- 
lined in a technical statement of that period from which I quote, "The world 


Effects of dynamic structuring | 
of the scalar potential: Engines 


"It is now known that the d.c. potentials measurable on 
the intact surfaces of all living animals demonstrate a 
complex field pattern that is spatially related to the 
‘anatomical arrangement of the nervous system. 

Rober 0. Becker, "The significance of bioelectrie potentials, 
Bipelectrochemistry and Bioenergetics, Vol. 1, 1974, р. 188. 


* Comment: Potentials and their complex field patterns 
possess internal longitudinal EM biwave dynamics 
(engines) for all nervous system and cellular arrangement 
and functioning of the entire organism, 

> The fields radiated from the body enfold samples of all 
such internal patterns and signals (all such engines). 
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Epochal work ANS 
of Robert Becker mes ene 


Controlled cellular dedifferentiation 
and redifferentiation, and the 


cellular regeneration system e 


| 


Preliminary remarks 


* Medical research and study centers on immune system. 


* Immune system heals nothing, 
= Fights invading pathogens, wins, cleans up. 

+ Healing and restoration accomplished by the 
poorly studied cellular regeneration system. 


* EM system and EM techniques, not drugs. 
+ Cannot be understood via standard CEM/EE, 
Requires higher group symmetry CEM to model it. 

* Becker came within inches of deciphering the regenerative 
system; but CEM/EE failed him, Demonstrated cellular 
dedifferentiation and redifferentiation by EM means. 

* Nominated 3 times for the Nobel Prize. 
* Ruthlessly suppressed for his efforts. 
Funds pulled, forced to retire early, 


Becker's proposed control € 
system governing regeneration 
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Becker's theoretical control system 
involved with response to injury 
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Extending Becker's work Evi 


+ Becker had only the archaic CEM/EE model | 

available; flawed and grossly inadequate. 

* Insufficient group symmetry. 

+ Already eliminates the "infolded" longitudinal 
wave EM that structurally and dynamically 

Comprises normal EM potentials, fields, and waves 

Eliminates supersystem, engines, and anti-engines. 

* The missing internal LW EM is what is manipulated 

and used by the cellular regenerative system. 

+ Nonlinear phase conjugate optics по yet developed when 
Becker did his seminal works time reversed EM unknown, 
Successful higher symmetry electrodynamics models — 
such as 0(3) — have been developed and are available.* 
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Author's diagram of cellular regenerative system functioning 
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Becker's epochal bone. > 
fracture healing Д 


Опе of the few EM healing modalities approved by FDA and ized in 
some U S. hospitals every year to cure inractabie bone fractures. 


Priore team's Bioenergetics: 
Revolutionary healing 


Using infolded EM on living bodies, 
biofields, and biopotentials 
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Priore's sensational results 


* Revolutionary cures of terminal cancers 
and tumors in lab animals. Replicated in humans. 

> Cured dread diseases such as trypanosomiasis. 

* Reversed clogged arteries. 

* Restored suppressed immune systems. 

* Did double-blind tests, proving efficacy. 

Caused a sensation in French medical community. 

* Some eminent French scientists worked on it. 

* Spectacular results personally presented to l'Academie 
by Robert Courrier, head of biology section and 
Secretaire Perpetuel of the Academy. 

* Independent tests by Courrier's personal assistant. 
and by University of Bordeaux verified results 


Priore (right) makes a point to 
Chaban-Delmas, Mayor of Bordeaux 


Many of the Priore 
team's experiments 
were done in Bordeaux. 
Antoine Priore patents: 
"ism ee US Pa 

Dore ms 

D 


iem 


oc digi pin de 
‘omen delle vie ieu 
у or oe 
Та vog С di 


Priore's laboratory and device 
for treating small animals 


Mechanism of the Priore therapy SA 


+ Produced specifically structured scalar potential 
* Some 17 EM frequencies were 


mixed in a rotating plasma 7 
* Phase conjugates added by plasma 4 
Modulated onto a rippling magnetic 


field; carried it to every cell and all interior parts 


* Formed scalar potential with inner EM longitudinal 
pump waves 


* Hyperspatial pumping of cells/parts as pumped phase 
conjugate mirrors (PPCMs) 

+ Each disease has its "disease-specific" vacuum engine, 

+ Amplified anti-engine created by the LW pumping. 


Mechanism of the Priore therapy 


+ "Inner EM" pumping with 


longitudinal EM waves created mî 
amplified and specific anti-engine Baa 
+ Amplified ani-engine rapidly P 
reversed (dedifferentiated) cells/parts й 
back to normal state. 
* Cells retumed to control by cellular control system 
> Restored cellular control system to full former 
functioning 
+ Scrubbed out the cumulated precancerous state 
+ Eliminated "shadow" disease state 
+ Restored the immune system to 
previous normal functioning 
* No excessive trauma to treated animal 


Block diagram of Priore's healin, 
(regenerative and fimecreversing) process 
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Pautrizel's proof of time reversal of the 
stricken cells back to a previous state 


* Pautrizel compared identical 
treatment of immature rats with 
immature immune systems, and 
mature rats with mature immune 
systems, 

* Treatment restored the damaged 
mature system back to full mature 
functioning. It then recognized 
and dispatched the pathogens. 

* Treatment restored the damaged лоот. 
immature system back to full d 
immature functioning, unable to cope. The pathogens 
promptly reinfected and killed the immature rat. 


Pautrizel's proof of time reversal of the. 
stricken cells back to a previous state (2) 


* The lesson: The body is indeed 
тештей to a previous physical 
state, or dedifferentiated back 
along its previous differentiation 
pathogenic path through time. 

+ Pathogens themselves not killed - 
by the treatment, but by restoring 
the ability of the immune system 
to recognize and destroy them, 


+ Only the previous ability of he OE remar 
immune system is restored by ће "rsevoerssancon 


process, which is a method for controlled biological 
dedifferentiation (time reversal of the stricken cells). 


3-Stories high treatment facility! 


Priores large plasma tube treatment facil for humans. 
Results were duplicated in human experiments, 


At the end of the project, 
Priore had developed а large 
unit to treat humans. 

A few were treated 

Cures replicated what had 
been done in lab animals, 
The massive size of the unit 
and long treatment time 
(hours) made the process 
bulky and very inconvenient 
~ and very expensive, 

We proposed a way to do it 
with а suitcase-sized unit and а treatment time of two minutes. 
(Gee Poi bring wn cheniere ora) 


17-foot Priore plasma ше 


Used in large machine (3-stories high) to treat a 
limited number of human patients 
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Some peculiar results 
by the Priore team 


* Once a rat is cured of a particular disease: 
^ A single drop of blood from the cured rat, 
injected into another at stricken with same 
disorder, Would result in the injected rat getting well slowly 
+ Ability to transfer immunity and healing in the extracted 
drop of blood gradually decayed over period of a few weeks 
> Even the fields and potentials in the blood had been 
altered internally, in the treated animal. 

* Injected animal's cellular regenerative system could 
time-domain pump over the entire body, everywhere 
reducing the delta between that injected drop of blood 
now the rat's own, and the rest of the blood in its body. 

+ Shows anti-engines in molecular potentials of the blood 
of the cured rat, and diffusion of this antiengine pattern 
in EM exchange with the environment as time passes. 


50 Parr Ove (CHAPTER FIVE 


system has resulted from a combination of several original discoveries made 
by the inventor in the course of long continued research and experimentation. 
It makes possible not only the instantaneous and precise wireless transmi 
sion of any kind of signals, messages or characters, to all parts of the world, 
but also the interconnection of the existing telegraph, telephone, and other 
signal stations without any change in their present equipment. By its means, 
for instance, a telephone subscriber here may call up and talk to any other 
subscriber on the Earth. An inexpensive receiver, not bigger than a watch, 
will enable him to listen anywhere, on land or sea, to a speech delivered or 
musie played in sane other place, however distant." 


"These examples are cited merely to give an idea of the possibilities of 
this great scientific advance, which annihilates distance and makes that per- 
foct natural conductor, the Earth, available for all the innumerable purposes 
which human ingenuity has found for а line-wire. One far reaching result of 
this is that any device capable of being operated through one or more wires 
(at a distance obviously restricted) can likewise be actuated, without artificial 
conductors and with the same facility and accuracy, at distances to which 
there are no limits other than those imposed by the physical dimensions of 
the earth. ‘Thus, not only will entirely new fields for commercial exploitation 
be opened up by this ideal method of transmission, but the old ones vastly ext 
ended. ‘The World System is based on the application of the following impor- 
tant and inventions and discoveries: 


‘THE TESLA TRANSFORMER: 


‘This apparatus is in the production of electrical 
revolutionary as gunpowder was in warfare. Currents many times 
stronger than any ever generated in the usual ways and sparks over one 
hundred feet long, have been produced by the inventor with an instru- 
‘ment of this kind. 


vibrations as 


‘THE MAGNIFYING TRANSMITTER: 


This is Tesla's best invention, a peculiar transformer specially 
adapted to excite the Earth, which is in the transmisi 
ergy when the telescope is in astronomical observation. By the use of this 
‘marvelous device, he has already set up electrical movements of greater 
intensity than those of lightning and passed a current, sufficient to light. 
‘more than two hundred incandescent lamps, around the Earth, 


ın of electrical en- 


Regeneration in a strain of rat with 

part of its immune system missing 
+ In mammals, the immune system plays a role ill 
reducing the regeneration capability, compared to that 
of more primitive systems. 
+ In a strain of rat where that "suppressive" part of the 
immune system is missing, the regenerative capability 
is dramatically increased, 


* Can regrow cut away sections of tail. 
* Regrows plug cut out of ear 
* Reconnects severed optic nerve. 


+ Partially restores severed spinal cord. 

* The suppressive "delta" engine of the immune system, 
operating simultaneously with the underlying 
primitive regenerative engine, sums to the modern 
much-reduced regenerative engine in the mammal, 
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Implications to A 
therapeutic healing "әк 


Controlled cellular dedifferentiation 
and redifferentiation, and the cellular 
regeneration system 
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Bombshell: Amplified EM кеше 


+ Amplified disease anti-engine quickly reverses disease, 
* Unified field theory approach and supersystem analysis 
has broken the basic mechanism for healing itself. 


* The Sachs unified field theory applies 
and has been partially fitted. 
+ Evans-Vigier 063) electrodynamics can SR 
properly model li, including both the 
[nterna and external electrsdynamics and effects af engines. 
* Direct engineering development is now possible. 
+ Experimental proof of results obtainable already exists 
in the French hard medical literature. 
< A medical revolution is in the offing. Must change from 
century-old mindset against EM healing, and discover 
higher group symmetry EM, precursor engines and anti- 
engines as used by living biological systems. 


Potential Medical Applications 


* Non-traumatic cancer treatment. 
* Cure cancers and leukemias of all types 


* Remove pre-cancerous state; prevent promotion. 
* Restore damaged system. 


* Treat and cure infectious diseases 


* Cure AIDS and restore immune systems [ 
* Defense against biological warfare. 

* Quickly cure virulent diseases from unknown agents 

* Treat, cure BW victims after symptom developed 

* Both civil populace and armed forces 


+ Dramatically lower health costs 
* Rejuvenate the aged 


An observation for the future 


* When the science of precursor engines 
is developed, physicians will be able 
to tailor these engine combinations to 
restore severed human spines, regrow 
severed limbs,* etc, 

+ They will also be able to direct. 
the body's "normal growth" to reduce 
and direct birth defects, genetic 
defects, mental defects, etc. 

= Aging can and will also be reversed. 
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A very important fact ® 


* The two engineers who worked directly with Priore, and 
‘who built his successful treatment machines, are stl alive. 

+ A well-funded research program wi ж 
these engineers could reproduce" = 
Working machines and again 
demonstrate revolutionary results 
achieved by Priore, Pautrlzel, ete. 

* Once the results are reproduced, 
this shows the machines do 

де revolutionary healing. 

+ The government scientific communi 
Could then have a very rapid Manhatian-type program to 
develop portale EM treatment machines, capable of saving 
Millions of U.S. lives in coming terrorist BW attacks. 


To treat and save mass casualties: 
Portable unit urgently needed (1) 


> A small, portable, relatively inexpensive treatment unit, 
not requiring plasmas etc. 

* Treatment in 2 to 5 minutes 
rather than 2-hours. 

Simple treatment appli- 
cation, almost anywhere. 

* Effective in advanced 
stages after symptoms 
emerged, as well as prior to emergence of symptoms, 

> Effective against a wide array of illnesses. 

* Development difficult; use is easy. High 
school student can be trained to use it in 30 minutes, 


To treat and save mass casualties: 
Portable unit urgently needed (2) 


* Unsuccessfully urged crash program to develop, flood 
down units through emergency organizations in great 


‘quantities = 
* Obviously is total anathema = gu 
to the entire Big Pharmaceutical | = 

"drug 'em with expensive P 


drugs" cartel and community. 
* Once precursor anti-engine 
treatment is out of the genie's Act 


bottle, medical science will be dramatically altered. 


* Could save millions of those future Triage Category 4 
(black) patients who presently would be allowed to die. 


Proposal to DoD, USAF, 
NIH, CDC, etc. in 1998 


+ In 1998 we proposed that U.S. government undertake 
crash Manhattan-style project to develop small, portable 
EM precursor engine treatment units for mass casualties 

= Extension of proven Priore mechanism. 
> Develop in 2 years, ata 
cost of 40-100 milion 

+ First generation devices could 
save 70% of mass casualties. 
Second generation devices 
could save perhaps 90%. 

+ Patient treatment time 
$ minutes. Produce thousands, flooded down to hospitals, 
fire stations, police stations, emergency crews. 

+ 30 min. training to learn to set controls, etc. 


Portable unit for rapid, effective 
treatment of mass BW casualties 


+ Two blankets have 
antennas in them. 

+ “Uses an advanced but 
simple concen. 

«Eliminates plasma ub) 
mixing et 
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complex signal structure, 

~ Irradiation for 2 minutes. 

+ Three such treatments 
one week apart. 

+ Unit can be made self- 
powering on vacuum 
energy. 


Anthrax spray attack os 


* OTA study: Some 200 pounds released in a spray, on 
calm night over Washington, D.C. could result in from 
1103 million casualties. Three times that, if immune 


systems spread by QP weaponry 
+ Symptons вашу алов a 


later, shock and breathing problems cause death in up to 100% 


+ Antibiotics given early (before symptoms) can 
prevent infected persons from becoming ill 


* Limited vaccine, reserved for military 
* Portable bioenergetics treatment device could 
save 70% or more after symptoms already evidenced 


TW ti mer by at least etl mune systems мге spread by QP. 


Anthrax spray attack 2 


* Highly lethal when spores inhaled. 
+ No present effective treatment at all 
unless treatment begun immediately, 


* After symptoms appear, little or no E 
chance to survive regardless of Su poner 
present treatment or not. TEN vue sian 


+ Most casualties will fall in Triage category 4 (black). 
= Useless to treat them with present techniques: likely die. 
Must conserve medicines and vaccines in very short supply. 
* Category 4 patients will just be set aside without 
treatment, and simply allowed to die. 
> Millions of certain deaths under present conditions 
+ МН and other institutions totally uninterested 


B Smallpox: highly contagious, 
no known cure, little vaccine 
+ Killed more than 500 million people in 
20th century before eradicated in 1977; 
Vaccinations ceased in 1980. 
(CA few million doses of vaccine left.) 
+ Russians kept pathogen, developed 
new and virulent strains, sold to terrorists. 
Symptoms appear in about 12 days: fever, headache, nausea. 
ash similar to chickenpox appears, turns into hard blisters. 
* Highly contagious, Kills one-third of its victims. If immune 
| will spread easier and faster and kill two- 


+ smallpox unleashed in any major city on earth, will 
eventually kill 2 bilon persons, or abou 1/3 of the human 
species — unless radical new cure is found and utilized. 

+ Could be contained by portable bioenergetics. 


Urgent U.S. need for portable 
bioenergetics treatment machine* 


* Five nations have developed quantum potential weapons using 
ohms hidden variable theory of quantum mechanics. 
+ Can induce disease engines in matter or bodies at a distance. 
+ Have developed "spreading of immune systems in a targeted 
populace (cleverly tested in Gulf War against U.S. тоор) 
* Cocktail mix of disease engines for 2 dozen different diseases. 
+ Targeted area's human immune systems react to these engines 
cohen they are sull in virtual state, jast below quamum threshold- 
+ Spread immune systems resources "thinned" across 
response to rwo dozen shadow diseases at once. 
+ Then Wi with a terrorist BW attack; spread 
immune systems are overwhelmed easily and quickly. 
+ Yield (casualties) of the attack is increased by factor of 35. 
* Some spreading of U.S, immune systems accomplished and is 
ВЫ 
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Additional advantages & 


* Can be developed in a crash program in 2-3 years. 


* After sunk costs, projected cost per unit in mass 
production is less than $150,000. 


> Can be produced by the thousands, 

* Large numbers of emergency 
operators easily produced, 

* Emergency training could be. 
by watching а 30 minute film, 

then performing one supervised group practice run. 

+ First generation equipment can save some 70% of the 
coming mass casualties from anthrax etc. 

* Basis proven in France in thousands of lab animal 
experiments, documented in scientific literature. 


Outcome of 1998 proposal B 


* No one had any notion what we were 
talking about, nor did they care one 
* AL NIH, we never got out of the "poli 
+ Seeing Gulf War Syndrome, NIH shipped package to DoD. 
+ Uninterestd in a scientifically proven method for 
revolutionary cure of cancer and infectious diseases. 

* Apparently no one checked a single French scientific 
reference. Not a single scientist called to discuss the 
mechanisms, quality of the proofs, French literature, 
eic. Absolutely no interest whatsoever. 

* But exercises and studies show we are in horrible 
shape as far as effectively treating mass casualties, 

* We are actually much worse off than the studies show, 
due to QP augmentation by immune system spreading, 
ЕМ BW, and carrier robots, 


Weapons applications (already 
developed or in development) 


* EM engines for any disease or disability 
* Delivered by normal EM signals, 
QP weapons, robots, carrier robots, 


+ Attack entire populace or any fraction desired. 
+ Induce diseases desired 


© "Spread" targeted immune systems so BW attacks by 
international terrorists have extraordinary success. 


* Render vaccines etc. ineffective, 


* Cripple or destroy a populace slowly or with great 
speed, as desire 


Shadow disease state and 
immune system reaction 


‘The show disease state tht snc лий sae ee o te proenering disease 
‘ogi pie а ich Ве umane system react Б dns eae 
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Spreading (thinning) the immune @ 
system's ability to meet a new pathogen 
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Gulf War Disease: A 
Finding and statement* 


ogee i E 
% Е 
those who served in the Gulf War are ill 


and their illnesses go beyond that which is 
explained by stress or psychiatric diagnosis. " 


T Research Advisory Committee on Gulf War Veterans Illnesses, 2002 
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THE TESLA WIRELESS SYSTEM: 

‘This system comprises a number of improvements and is the only 
means known for transmitting economically electrical energy to a dis- 
tance without wires. Careful tests and measurements in connection with 
ап experiential station of great activity, erected by the inventor in Colo- 
rado, have demonstrated that power in any desired amount can be con- 
veyed, clear across the Globe if necessary, with a loss not exceeding a few 
per cent. 


‘THE ART OF INDIVIDUALIZATION: 


‘This invention of Tesla is to primitive Tuning, what refined language 
is to unarticulated expression. It makes possible the transmission of sig: 
nals or messages absolutely secret and exclusive both in the active and 
passive aspect, that is, non-interforing as well as free from interference, 
їп other words secret. Each signal is like an individual of unmistakable 
identity and there is virtually no limit to the number of stations or in- 
struments, which can be simultaneously operated without the slightest 
mutual disturbance. 


‘THE TERRESTRIAL STATIONARY WAVE: 


‘This wonderful discovery, popularly explained, means that the Earth 
is responsive to electrical vibrations of definite pitch, just as a tuning fork 
to certain waves of sound. Those particular electrical vibrations, capable of 
powerfully exciting the Globe, lend themselves to innumerable uses of great. 
importance commercially and in many other respects. The “first World Sys- 
tem” power plant can be put in operation in nine months. With this power 
plant, it will be practicable to attain electrical activities up to ten million 
horse-power and it is designed to serve for as many technical achievements 
as are possible without due expense. Among these are the following: 


1) The inter-connection of oxi 
offices all over the world" 


ing telegraph exchanges or 


2) The establishment of a secret and non-interferable gov- 
ernment telegraph service; 


3) Tho inter-connection of all present telephone exchanges or 
offices on the Globe; 


4) Tho universal distribution of general news by telegraph or 


Gulf War Disease (1) A 


+ KGB test of closely controlled immune 
system spreading by QP weapon 
with "cocktail mix” in shadow state. arm 

* Americans, British, Canadian т 
(ABC) troops меге given harsh 
mix of inoculations; French troops 
(and native populace) were not. 

+ АВС immune systems were temporarily depressed 
for some months by the inoculations, but not 
French (or native populace) immune systems. 

+ Shadow state effects in innoculation-lowered ABC 
troop immune systems much more pronounced than in 
French and natives. 


Gulf War Disease 2. 


+ For vaccinated ABC troops, Russians thus could lower 
magnitude of shadow state QP "cocktail mix" 
necessary to produce a reactionable effect.* A 

> Would still affect ABC troops! immune systems 
* Would not affect French and native immune systems. 

* Using this test with dramatically different effects in 
ABC troops versus French troops was a probe to see 
if the U.S. recognized what had happened. 

+ U.S. scientists and intelligence analysts did not 
recognize itat all, and stili do not understand it. 

Titer reminded hat charged pris aly order апа 
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Gulf War Disease (3) 3 


+ Lowered ABC immune systems still form. 
a statistical distribution. 

= КСВ further lowered magnitude of shadow state 
cocktail mix, so only a percentage of ABC immune 
systems would be permanently affected. 

* With 45 years (9 generations of weaponization) 
experience in disease induction, this was simple for 
Russian bioenergetics scientists. 

* A percentage of ABC troops immune systems were 
spread and disabled; no effect on French and natives. 
* Opportunistic diseases such as mycoplasma did the rest. 


* Veterans who became ill because of their spread 
immune systems developed "cocktails" of diseases. 


Gulf War Disease (4) a 


+ Gulf War Disease thus is a cocktail mix 
of real opportunistic diseases; several 
such as mycoplasma being prominent. 
* French troops and natives were essentially unaffected. 
* A deliberate probe, so Russians could see if U.S. 
understood QP weapons and immune system spreading. 


They didn't and they don't. МІН doesn't want to hear it; 
See our expose on exchange of EM radiation between 
environment and deep interior of human bodies. 

+ Ор exposure charged the veterans! bodies with the 
Cocktail mix engines. Exchange of body fluids, or 
prolonged exposure to body emanations, could induce 
symptoms and diseases in some wives and children. 


Indications of testing 3 
immune system spreading 


+ Subsequently, immune system spreading was 
tested in entire U.S. very carefully and at low level 
+ Various diseases such as necrotizing fasciitis used. 
+ Signature is an absence of disease vector "path" record, 
but simultaneous statistical distribution of cases 
appearing throughout entire U.S. 
+ Again, a probe to see if NIH and the U.S. had their 
heads out of the sand. They didn't, and they don't. 
+ Some diseases such as mad cow disease in Canada 
and Europe almost certainly have KGB "steering" and 


“augmentation” effects. Avian flu or something similar 
could be the next test. 


me Conclusions а 


* Over several decades a strange strategic set of 
"combination" BW attacks developed and prepared. 
+ BW strikes on the U.S. by any group, will likely be 
augmented by FSB/KGB using QP spreading of U.S. 
immune systems, 
* Can gradually raise the damage with other diseases 
such as mad cow disease, SARS, avian influenza, 
mycoplasma pneumonia, etc. Or, e.g., with normal flu, 
for epidemic. 
+ Adaptable for rapid massive destruction or gradually 
escalating destruction. Destroys the U.S. either way. 

* Combinations provide an "over-the-threshold" 
Capability to insure full strategic destruction of the U.S. 

* NIH and U.S. government unaware. 


(SLIDE BRIEFING CONTINUED) 


PART F: Psychoenergetics and Its Weaponization 


and its weaponization 
Use of infolded precursor EM engines 
against mind and mind operations 


Section соте Д 
+ Intelligence statement. 
* Basic psychoenergetics. 
* Model of living system. 


* Mind levels and 
mind/body coupling. 

* LIDA machine and tests. 

* Personality mechanism. D 

* Model of life and death. 

* Biogenesis 

+ Captains Button, Svoboda, and Hess. 

> Present mind control and new psychoenergetics. 


U.S. Intelligence statement 
on Soviet Psi research* e» 


+ Sooner or later, Soviets may be able to: 
Know contents of documents 
Know troop and ship movements 
* Know installation locations and nature. 
* Mold thoughts at a distance. 
Disable equipment ага distance 
+ Kill persons at a distance 
* Comment: These capabilities and more exist now 
+ Soviet psychoenergetics is a. physics, not Western 
parapsychology as commonly believed 


Eia fene Behavior- USSR (U) 
DIA Repor STES AL 160-72, Duy 197 


A statement necessary for 
Western culture and scientists 
* When God created life and living systems, 

faa 


He also created the process for making life 
anda living biological system. 


+ The process is still there and it exists as a 
process in and of this 4-spatial world. Ш 
* Once the process is discovered and modeled, D 
technology can be developed to apply the process at will. 

+ So scientists can scientifically study the process and 
develop the technology to use it. 

+ Can make a living mind and living biological system, and 
tailor it to form and whatever behavior is desired. 

+ That superweapon science is called psychoenergetics. 


A major Western problem (1): | 
Dep cual bas agaist ether e | 


creation of life as а special electrodynamics ae 


* Debate endlessly, deride experiments, etc. 

+ No definitions for intelligence, consciousness, 
life, living system. 

* Do not understand mind dynamics as special EM 
dynamics on the time axis, using time-polarized 
photons and EM waves from quantum field theor 

* Have many viewpoints of living mind/body syste 
most favor materialism's "meat computer" notion. 

* Very fuzzy on unconscious vs, conscious, and 
interrelation of the two. 

* Do not understand "unconscious" mind is multiply 
Conscious. A half century behind FSB/KGB 
psychoenergetics scientists. 


A major Western problem (2): 
Deep cultural bas agas engineering e 
Sn o eats ecards 


Notions rather 3-spatial and mechanical. No notion of: 
* Mind operations as electrodynamics 
on the time axis (time-polarized photons) 
* "Engines" and "precursor engines" concepts. 


* No apparent use of higher group symmetry 
electrodynamics in biology; but just standard EM. 

* Some good experiments and projects nonetheless. 
‘Aleksandr has proposed five axioms of consciousness, 
"which is at least a decent beginning. 

* Sometimes must state to Western scientists: "When 
God created life, He created the process for creating 
it, That process exists and can be utilized. " 


Choice of fundamental 
units is arbitrary (1) A. 


+ The choice of fundamental units in one's 
physics model is completely arbitrary. 

* A viable physics model can be 

made using only a single funda- 

mental unit and it has been done. Й 
* E. g., choose the joule (energy) as 

the only fundamental unit. 

* All other "fundamental units" are 
functions of energy alone. 


* Time itself, e.g., becomes a pure function of energy. 
+ Hence can speak of "extracting energy from time”. 


———————— 


Choice of fundamental A. 
units is arbitrary (2) 2 


+ In а model using the joule as the only fundamental 
variable, time itself becomes a function of energy. 
* One function of energy can be changed 
into another. Energy can neither be created 4 
nor destroyed, but only changed in form. 
* Time can be changed into energy and vice 
versa. And so on. Space (1. ) also is purely a function 
of energy, and energy can be extracted from it, 
+ Time has correlates to any energy entity, such as 
mass-energy, momentum, "body", field, photon, etc. 
* Since EM energy occurs in flows which can be 
engineered, everything becomes engineerable. 


Forefront Western view 


* Igor Aleksander, emeritus professor, senior investigator 
in neural systems at Imperial College, London: 
* "When it comes to consciousness m 
nobody really understands what they 
are talking about." 
* Some researchers advocate consciousness is an illusion. 
* ‘Strident dispute occurs over what is precisely meant by 


"machine intelligence". Can machines develop intelligence, 
or are they clever programs that only "mimic"? 


* Others insist humans are only clever machines; brain is a 
"meat computer” with the mind itself just an illusion." 


"Riksander preci that in the future machines ий hemselves at least claim to be 
остаз Iis view: tn machines are aca beginning t awalen Some 
‘here ihe erento mind and consciousness research are п ew 


Basic psychoenergetics 


+ Mind: "Sophisticated EM engine" in the time domain.* 
* Mind operations on time-axis have coherent virtual-state 
projections into 3-space body (brain). Charges integrate, 
^ Integration of coherent virtual 3-space changes, 
correlated to minds intent, forms coherent, real 3-space 
ЕМ inputs to brain and nervous system. 
* Movements of body elements give reverse 
rotational projections from 3-space to mind. 
* Coherently integrated to perceivable stat 
to give feedback and "personal identity" 
* Engineerable with higher group symmetry EM. 


ее 
ee ee 


New view of a living £ Ef AAS 
biological system (i) *€ 
+ "The mind and its operations is an engine in time domain. 
+ The body and its force functions is an engine in 3-space. 
+ "The mind-body linkage mechanism is an engine in pliant 
mass with rotations in 4-space. Thus the "triad system". 
+ All three engines can be engineered at will with higher 
group symmetry electrodynamics. Each has its precursor. 
+ The engines can be individually made, recorded, stored, 
joined, activated, etc. to form real living biosystems, 
+ Living robots can be formed (including at a distance) 


by insertion of triad precursor systems in pliant matter 
(electron gas, plasma, Whittaker interior of EM signals). 


New view of a livin; 
biological system [o] «eff АА 


* The "life-forming process" given by the 
Creator is still present and available! ia 
* Any type of living system is engineerable, 
< One can make a toaster, a napkin — апу 
bit of mass — alive. Some specialists 
already feel that "machines are awakening".* 
+ Energetics scientists have made living 
nonmaterial robots that can reside in 
any bit of matter and adapt its charges 
to perform the functions of its "body". 


Fora ust provoking artise, se pr Aleksander, 1, computer“ euScenta- 
IS ly 23 p 4042 


E] Parr Ove (CHAPTER FIVE 


telephone, in connection with the Press; 


5) The establishment of such a "World System" of intelli 
gence transmission for exclusive private use; 

6) The interconnection and operation of all stock tickers of 
the world; 

7) The establishment of a World system of musical distribu. 
tion, ete, 

8) The universal registration of time by cheap clocks indicat- 
ing the hour with astronomical precision and requiring no 
attention whatever; 

9) The world transmission of typed or hand-written charac- 
ters, letters, checks, ete; 

10) The establishment of a universal marine service enabling 
the navigators of all ships to steer perfectly without com- 
pass, to determine the exact location, hour and speed; to 
prevent collisions and disasters, ete.; 


11) The inauguration of a system of world printing on land 
and sea; 


12) The world reproduction of photographie pietures and all 
kinds of drawings or records..." 


PUBLIC DEMONSTRATION: 

1 also proposed to make demonstration in the wireless transmission of 
power on a small scale, but sufficient to carry conviction. Besides these, 1 
referred to other and incomparably more important applications of my dis- 
coveries, which will be disclosed at some future date. A plant was built on 
Long Island with a tower 187 foot high, having a spherical terminal about 68 
foot in diameter. These dimensions were adequate for the transmission of 
virtually any amount of energy. Originally, only from 200 to 300 K.W. were 
provided, but I intended to employ later several thousand horsepower. The 
transmitter was to emit а wave-complex of special characteristies and I had 
devised a unique method of telephonic control of any amount of energy. The 
tower was destroyed two years ago (1917) but my projects are being devel- 
oped and another one, improved in some features will be constructed. 


On this oceasion I would contradict the widely circulated report that the 
structure was demolished by the Government, which owing to war conditions, 
might have created prejudice in the minds of those who may not know that 
the papers, which thirty years ago conferred upon me the honor of American 
citizenship, are always kept in a safe while my orders, diplomas, degrees, 


Delay between mind-body and 

body-mind coupling mechanisms (1) 

* A mind change (dynamic) on the time-axis creates 
а virtual projection component in 3-space (in the 
associated body). 

* "Intent" involves coherent "continued" mind 
changes, producing continual coherent virtual 
projection components in the 3-space body. 

> Coherent serial summation (integration)* in the 
body produces delayed observable photon changes 
in the 3-space body, correlated to mental intent. 

* Hence the coherent mind intent produces observable 
but slightly delayed body changes in nervous system. 
тс ate summoton process posed hores q tein игы anges 
cherry cara Des gust ld af ee eie one ere 
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Delay between mind-body and Я 
body-mind coupling mechanisms (2) 


+ A body-change in 3-space creates a virtual projection 
component on the time-axis, in the associated mind. 

* Coherent body changes produce coherent 
"virtual state” projection components on 
the time-axis, in the mind, 

* Coherent serial summation (integration) produces 
perceivable, delayed (time-polarized photon) 
changes in the mind, correlated to body responses, 

* Hence the coherent body responses produce 
perceivable but slightly delayed mind changes. 

+ The total mind-to-body-to-mind delay/feedback loop 
creates the "sense of self" and sense of "my body". 


Velocity of an object involves rotation 
out of 3-space toward the rime dimension 


Necessary in order to understand the mind-body coupling mechanism, 
+ Bady dynamics initiate on the L axis; mind dynamic initiate on anis T- 


+ An object moving with velaciy 
vce along axis L has rotated 

Troen apace asis L toward he Ume 
dimension t by a smali angle a. 

+ The objects "projection" back ito 
‘apace on аша {yb shorter, providing 
ihe arema- аса contractin. 

+ When veloci v = с, a full ightngle 
turn has been made, and the abject 
has "ia" is projection alang ts 
"recon of metion an L). 

+ Hence о the external observer it 

S appears as a transverse 2-dimensional 
Lorent-Fizgereld Э plane moving alang а the speed of 
Contraction Hight in shot, a photon or a gh wave. 


"Velocity" of a temporal change involves 
rotation, out of the time axis into 3-space 


+ Necessary In order uo understand the mind-body coupling mechanism. 
7 Mind dynamics initiate on the t axls; body dynamics initiate on anis L. 
+ Temporal ponis vei (analogous 

inv) ding ax hes ote ЧУ 
yy rom tm axis T toward apace 
REL by sl angle 
Projection of de rotation, back ito 
Space on аи Ly appears in the 
‘iu ише on axis Сай this e 
Inverse Сотона Ре сое 
When temporal velocity is analogous to 
Vacca Ml igang rotation has 
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"iron of main (xs T) 
* Integration an ans L of coherent serial 
мде of such temporal "mind" 
тоа produces real observable 
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How personality, awareness, 
and sense of being in the 
world are established (1) 


‘Time-EM mental intent projects virtual EM changes into 
the mind-matter interface's 3-space body side, 

* Via charge negative entropy integration, continued 
Coherent intent projections coherently integrate Ino 
observable EM input, after slight time delay. 

* Servomechanism theory applies in body's response. 

As body responds, physical response projects coherent 
virtual changes back through the mind-matter interface 
and into mind (the time) realm, 

Continued coherent response virtual projections integrate 
into "mentally observable" scalar photon input, after 
slight time delay. This completes the "mind-body" loop. 
"Time delay in loop provides sense of self and conscious 
awareness of the body and of the physical world. 


How personality, awareness, 
and sense of being in the 
world are established (2) 


* Meanwhile, other physical universe change projections 
arrive in time domain which don't coherently integrate, 

* Coherence to intent separates the "self-responses” of 
the body, from the "non-self-responses" of the external 
physical world which are incoherent to intent, 

* "The delay in the complete delay loop, and comparison 
of response to intent, creates the sense of self and living 
('my" body, "my" mind), 

* Comparison to the "self s" response physical world 
(the body) and the non-responsive or "external" physical 
‘world perceptions, creates the sense of the self being 
both "in" the physical world and also "separate" from it. 


Mind-body coupling mechanism at work 
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Mind levels and life and death (1)} 


* The conscious mind is a serial processor. 


* The unconscious mind is totally 
conscious, but multiply so. It is a 
massively parallel processor. 


* The conscious mind is a "periscope" 
projected up from the unconscious 
(up periscope!) to deal with the 
"photon-interaction" perceived 
serial reality that constitutes the 
physical world. 


Mind levels and life and death (2 [a 


* In sleep, the conscious 
mind withdraws into 
the unconscious mind 
(down periscopel). 

* In death, both the 
conscious mind and 
the unconscious mind 
separate from the body 
linkage permanently. The conscious mind is withdrawn 
into the unconscious mind permanently, on the time axis. 


* Hence the "dead" individual is in very much like a deep. 
dream state, Psychologically, one experiences the result 
of what one has "filed" and done. What one has sown, 
now one also reaps, 


Levels of consciousness 
and unconsciousness 
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Mind levels are subject to engineering, attack, control, change, and destruction 
by higher group symmetry electromagnetic (psychoenergetic) technology 


A living biological system 
(psychoenergetics view) 
‘eto can pasa tak by — 
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Mind levels and life and death (3) È 


* Each "dead" mind still exists in its unconscious, 
"which further exists in the collective human species 
unconscious on various levels — all in time domain. 

* Death and life are therefore directly 
connectable (both exist in the same time) 

+ Dead (disconnected) minds can be engineered 
(in the time domain) as well as living minds 
Connected to functional physical matter "bodies". 
+A mind-ngine on the time domain, without a 
Connected body-engine in 3-space, is what the 
“death state” i However, the conscious mind 
portion is withdrawn into the unconscious portion, 
+The collective human species unconscious can 
in theory be "engineered", as can the biospheric 
Collecive unconscious fot all species, etc. 


Mind levels and life and death (4) 


+ Present biogenesis experiments occur in a nonliving 
disconnected mindworld environment as well as in a 
living mind-connected-to-body environment. * 

* Produce the proper physical "body" tuner (mind-body 
coherent coupling) and body engine, and a "dead" 

mind reconnects, producing a living biosystem again. 

"Charge" and its integration of virtual state 3-space 

energy into observable correlated photons in 3-space 

provides the basic two-way intercommunication between 
mind (time) domain and physical (3-space) domain. 

* Manipulating coherent L` virtual energy entities is 
‘manipulating "observable" entities on the time-axis, 


FTE lows since the experiments occur in ime as well as space. 


< 
= Life and death: E 


Energetics perspective (1) 


* Amind engine, coupled to a mind-body link engine and a 
body engine functioning in matter, is а living organism. 
* Mind (time-engine) in collective species unconscious but 
separated from a functioning mind-body link and body 
engine in matter, is L"-dead (separated from body) 
but still electrodynamically active in the time domain. 
* ш "living" (existing and functioning) in the time-domain, 
it exists in the time domain as time-polarized EM dynamics 
* The "dead" or bodiles functioning mind can be recoupled 
toa body-engine, by a suitable mind-body coupling engine. 
* Thus one can directly engineer a living biological entity, 
including building its mind-engine, its body-engine, and 
its mind-body coupling engine. 


xX Life and death: ES 


Energetics perspective (2) 


+ ALI mind engines from every living system ever in the 
universe, pervade all spacetime since potentials do and 

did so and they reside in the 4-potentials. Inner structuring 
of EM is а vast world having so-called "Akashic records," 


* We are immersed in a completely "living though dead" 
universe as far as mind engines are concerned. The entire 
physical 4-universe is L* -alive but much is also L’-dead. 


* Mind engines can be engineered and constructed, as well 
as spatial body engines and mind-body coupling engines. 
‘They can be connected or reconnected to again form 
living beings (special biological systems). 


* Reconnecting an L’-dead mind to a suitable [2 body is 
physical reincarnation of an L* biological organism. 


Selected psychoenergetics tests 


+ LIDA machine 
+ Lisitsyn decomposition. 
> Captain Button. 

= Points demonstrated 

* Captain Svoboda 

* Points demonstrated 


= Captain Hess 
* Points demonstrated 


Russian LIDA Machine* a 


* U.S. Patent #3,773,049. 

* For treatment of neuropsychic and somatic 
disorders, such as neuroses, psychoses, insomnia, 
hypertension, stammering, bronchial asthma, 
and asthenic and reactive disturbances. 


* Pulsed RF field, pulsed light, and pulsed heat. 
* Positive therapeutic results in 80% of patients. 


* Early psychoenergetics device, quickly superceded, 
hence released for medical use. 
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Typical Miller-Fox-Urey biogenesis 
experimental apparatus (1) 


Туров! Biogenesis Exporments 
Engines of and from 


all life forms ever on 
earth or in the universe 
exist in the ambient 
vacuum potential. 

The Miller-Fox- 

Urey experiments 
were not in 

a "sterile" 
environment. 

Heat (IR) and. 

UV constitute 

(1) a harmonic interval with a difference frequency, and 
(2) amplifying by the process previously shown. 


Typical Miller-Fox-Urey biogenesis 
experimental apparatus (2) 


+ These experiments 
“kindled” previously 
living forms from 
the available gases 
etc. by amplifying 
the ancient living 
engines from their 
virtual state to the 
observable state, 
so the masses were 
‘molded into the 
physical states of 
heir templates. = 


* KGB psychoenergetics weapons scientists understand this. 


Typical Biogenesis Experiments 


Three spectacular FSB/KGB 
psychoenergetics tests in U.S. 
* Captain Button’ bizarre flight to his death 


Ара у 
+ Desa conta svcd persona $ 


+ Target individual performing technical tasks. 
+ Captain Svoboda's "death dive" on 27 May 1997, 
+ Demonstrated switching a fractional conversion, 

‘+ Simply switched Svoboda's sense of up and down, 


* Svoboda reacted with new fraction, diving. 
to her death. 


* Captain Hess's strange suicide on 4 March 1998, 


* Demonstrated ability to function coolly in spite of 
autonomic nervous reflexes until body is nonfunctional, 
* Example of complete conversion, 


Part Charm Five 53 


gold medals and other distinctions are packed away in old trunks, If this re- 
port had a foundation, I would have been refunded a large sum of money, 
‘which I expended in the construction of the tower. On the contrary, it was in 
the interest of the Government to preserve it, particularly as it would have 
made possible, to mention just one valuable result, the location of a subma- 
rine in any part of the world. My plant, services, and all my improvements 
have always been at the disposal of the officials and ever since the outbreak. 
of the European conflict, I have been working at a sacrifice on several inven. 
tions of mine relating to aerial navigation, ship propulsion and wireless 
transmission, which are of the greatest importance to the country. Those 
who are well informed know that my ideas have revolutionized the industries 
of the United States and I am not aware that there lives an inventor who has 
been, in this respect, as fortunate as myself, especially as regards the use 
of his improvements in the war. 


T have refrained from publicly expressing myself on this subject before; 
as it seemed improper to dwell on personal matters while a11 the world was 
in dire trouble. 1 would add further, in view of various rumors which have 
reached me, that Mr. J. Pierpont Morgan did not interest himself with me in 
а business way, but in the same large spirit in which he has assisted many 
other pioneers, He carried out his generous promise to the letter and it 
would have been most unreasonable to expect from him anything more. He 
had the highest regard for my attainments and gave me every evidence of his 
complete faith in my ability to ultimately achieve what I had set out to do. 1 
‘am unwilling to accord to some small-minded and jealous individuals the sat- 
isfaction of having thwarted my efforts. These men are to me nothing more. 
than microbes of a nasty disease. My project was retarded by laws of nature. 
‘The world was not prepared for it. It was too far ahead of time, but the same 
laws will prevail in the end and make it a triumphal success. 


Captain Button's bizarre flight to his death on 2 April 1997 


tat page sa 
7 Sime омий dirai имей 
Neve fine dane 
7 Dre hang. бе a wen sion 
toe heron hon id lcs crat 
+ Manz pn ced. May bave dropped 
pe 
‘Suge acing тиен 


Captain Button's flyaway path to his eventual fatal crash 


Armed with: 
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Many distinctive Ruslan tests have occurred inthe month af April over the years, in 
preparation for the annual May Day report to the die-hard communist faction of the KGB. 
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Captain Hess's death: conversion 
including autonomic nervous system 


+ Capt: Gordon Hess NY Army National Guard. fg 

- Early morning jog, Mar. 4, 1998, Ft. Knox, КҮ. 

7 Veered aside, sat down, and stabbed himself 26 
times with relatively small Leathemeck шу knife. 
+ егетин Ief heart ventricle twice: each a disabling Blow 
7 enetated lung with hemontaging 4 umes (disabling). 
* Penta liver nce. 
2 Four L-shaped wounds (calmly twisted the kif) 
+ Demonstrates deep control of autonomic nervous system; 
calmly ignored pain, hemorrhaging, ete. altogether. 
"Officially declared a "suicide". Impossible. 
+ Probably an acceptance test of Russian psychoenergetics 
Weapon improvement from 1997 (Button and Svoboda). 
+ Suspended autonomic system reflexes in the conversion. 


When suicide is not suicide 4 


+ When a fraction or all of one's persona is switched, 

then a different entity (from one's normal persona) is 
* In control of the body and nervous system 
* Ordering and carrying out the body's actions. 

* Intentional "suicide" under such circumstances is not 
normal "single persona" suicide. It is murder because 
it is by direct intent and actions of an outside party. 

‘+ It is still "intentional suicide" by the persona in 
control of the body at that time. 

* Itis not suicide by the individual's normal persona. 

* Analogous to "deliberately switched schizophrenia", 
with intent of what the "second persona" will do, 

* Psychiatrists, clinical psychologists, and law 
enforcement officers cannot properly assess it. 


Present mind control capabilities 3 


W5 Psychoenergetics weapons teams 
mentally control all site personnel 


У. Psychoenergetics weapons teams switch 
‘sleeper conversions in all crewmen 


Indicators: Captain Buton and Captain Hess incidents. 


Propagation of Weapon Effects (1) 


as di 


* Conventional weapons propagate matter 
or energy or both through 3-space. 

* Matter (bombs, missiles, projectiles, etc.) 

+ Energy (EM force fields, sonic force fields, etc.) 

* Basically one-to-one, or one "bus" to 
‘many-on-any. 

* Finite propagation velocity v: where 0 < v < c. 


* Time delay: Shielding and pre-strike | 
retaliation possible. 


Propagation of Weapon Effects (2) 


* Structured quantum potential GER 
propagates vacuum ordering Ly H - 
(vacuum engines), instantly. 

Zero time delay (through © о шушы, эшш 


multiply-connected spacetime), «Se 
* No propagation "through space", no "velocity" as such. 
+ Easily one-to-many, without limit. 
> Dramatic energy amplifier (gates, amplifies flux ordering). 
+ Effects arise in local spacetime; no shielding possible. 
* No range limit, since striking distance always zero. 
* QP weapons obsolete all other weapons. 


Conversion and fractional conversion (1) 


* Conversion is insertion of an extra variant 
of complete mind-engine of an individual, 
in that individual, Two separate personalities 
reside in the individual's body. 
* Control switched from one to the other at will 
* Alters the behavior of that individual at will 
= Can insert and switch between multiple variants. 
* Fractional conversion is the insertion of an extra variant 
of a fraction of the mind-engine of an individual, in that 
individual. The fraction is for a given area of behavior. 
* The fractions can be interchanged (switched) at will, 
> Alters specific behavior of individual in one area, at will 
* Can insert and switch between multiple fractions, 
* Can insert and switch between more than two. 


Conversion, and fractional conversion (2) 


+ Can pre-insert conversions and fractional 
conversions, then switch at will, oras & 


frequently as desired. 
* Massive conversions can cause a society to rapidly 


destroy itself, beginning very suddenly and everywhere 
in the soci 


* Can insert personas or fractions in an. 
entire populace or large fraction. 


+ Can massively switch all of them at once. 
* Instantly changes the society and its behavior, 


< With all coordination destroyed, utter chaos reigns. 


Sleeper conversions. 


* Conversions or fractional conversions 
that are inserted, but not switched and. 
activated for a lengthy period, are called "sleepers", 
* А few leaders, a fraction of the society, or all the 
individuals of a society can have sleepers inserted, 
ready for switching 
Multiple personas or fractions can be in each 
individual, waiting for switching conversion, 
* Tailored switching then allows "tailoring" of both 
the societal responses and the momentum of the 
converted society's changes and actions. 


The new psychoenergetics ‘Py 


* Coupled with QP weapons usin; 


engines against mind and min 
dynamics. 
* Coupled with carrier robots each 


transporting hundreds of mind-control 
engine subrobots for unleashing 

* Now becomes a separate, great strategic 
threat more ominous than an all-out nuclear 
strike. 

* Can be cleverly done so unsuspecting nation(s) 
never really know(s) what happened, till too late. 

* Westem science, military, and governments are 
unaware, unprepared, and nearly defenseless, 


(SLIDE BRIEFING CONTINUED) 


PART G: CONVERSION 


fe 


Conversion: Mind, 
behavior, and personality 
control as primary target 


Unified energetics capabilities, 
including robots and engines 
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Russian National Style 
Strategic attack plan(s) 
Tests and stimuli expected 
Advance indicators 
Defense and counters ( 
Conclusions 


Recommendations 


National style (Russian): E] 
Chessplayer approach 
* Develop each weapon type (move) secretly. 


* Always have elaborate deception plan, 


* Multiple specific "stimuli" probes tested 
in advance of planned actual attack. 


* Ascertains opponent unaware of 
"technique" and coming attack(s). 
* Attacks lulled opponent unless countered. 


* Continues rapid revision and improvement. 


+ When countered once, returns with improved 
techniques, new probing, and new attack(s). 


* Never quits; always maneuvering to attack and win, 


On elements of the strategic A 
KGB attack plan (1) 


* Only outline of probable type plan(s) seen: 
* Attack to be strategic, massive 
(incredibly so). 


* Number of robots/engines may be 100-200 million, 


* Includes positive nullification of Israel, and of any 
USS. retaliatory capability, in first ten minutes. 


* May include nullification of Brazil and China also. 


* Includes nullification of entire strategic strike capability 
of the United States — practical by the robots and ОР 
‘weapons — in that 10 minutes. 


CHAPTER 6 
‘THE WIRELESS TRANSMITTER 


(THE BASIC PART OF EVERY RADIO AND T.V.) 


No subject to which I have ever devoted myself has called for such 
concentration of mind, and strained to so dangerous a degree the finest fibers 
of my brain, as the system of which the Magnifying transmitter is the founda- 
tion. I put all the intensity and vigor of youth in the development of the rotat- 
ing field discoveries, but those early labors were of a different character. 
Although strenuous in the extreme, they did not involve that keen and ex- 
hausting discernment which had to be exercised in attacking the many prob- 
lems of the wireless. 


Despite any rare physical endurance at that period, the abused nerves 
finally rebelled and I suffered a complete collapse, just as the consummation 
of the long and difficult task was almost in sight. Without doubt I would have 
paid a greater penalty later, and very likely my career would have been pre. 
‘maturely terminated, had not providence equipped me with a safety device, 
which seemed to improve with advancing years and unfailingly comes to play 
when my forces are at an end. So long as it operates I am safe from danger, 
due to overwork, which threatens other inventors, and incidentally, I need no 
vacations which are indispensable to most people. When I am all but used. 
up, I simply do as the darkies who “naturally fall asleep while white folks 


То venture a theory out of my sphere, the body probably accumulates 
little by little a definite quantity of some toxic agent and I sink into a nearly 
lothargie state which lasts half an hour to the minute. Upon awakening, 1 
have the sensation as though the events immediately preceding had occurred. 
very long ago, and if I attempt to continue the interrupted train of thought I 
feel veritable mental nausea. Involuntarily, I then turn to other work and 
am surprised at the freshness of the mind and ease with which I overcome 
obstacles that had baffled me before. After weeks or months, my passion for 
the temporarily abandoned invention returns and I invariably find answers 
to ай the vexing questions, with scarcely any effort. In this connection, I will 
tell of an extraordinary experience which may be of interest to students of 
psychology. 
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On elements of the strategic & 
KGB attack plan (2) 
* Massive mind control conversions 
nullify both personnel, facilities, 
"weapons, command and control, й 
support facilities, populace, 


+ Wholesale disruption and nullification 
of government officials congress, 
military commands, 


> Total anarchy quickly. 
* Defeat prepared in insertion/preparation phase. 
* Insertion phase has been largely successful; 

U.S. to be defeated in operations phase just begun. 


Expected tests and stimuli (1) s» 


+ Next generation engines and robots. 
+ Great new development beyond 
Captains Button, Svoboda, and Hess. 
+ Probing should be ongoing now, 
using conversions at selected levels. 
+ One or two (few) high government 
officials or personnel surrounding or subordinates. 
or two personnel in critical facilities (e.g. nuclear) 
two personnel in extremely 
ive intelligence agencies. 
* Show multiple personas switching as 
probe to see if U.S. understands, 
* Armada and extreme strategic attack 
planned for about a year later, after the exposures. 


Expected tests and stimuli (2) A. 


Some tests should be bizarre. 


* Person performs some bizare act ff 
or action, totally noncharacteristic. 
+ Personas deliberately switched. 


+ Psychiatrists treat it as "psychiatric problem’ 
+ Overwatch (via robots) assures that system. 
does not understand, with 100% certainty. УС 
Tests should include such acts as: 

* Compromising national security. 

* Committing espionage but so itis easily detected. 

* Physical involvement such as with nuclear 

materials, biological warfare agents, drugs, etc. 


Advance indicators expected (1) е 


Signature indicators in major command and 

control facilities, sensitive agencies, critical weapons 
such as ICBMs and nuclear subs, strange symptoms 
in computers etc. Tests in Congress, Executive 
Branch, perhaps in judicial branch, and in JCS. 
Several high officials converted — at least two. 
Series of a few increasingly bizarre conversions. 
Perhaps a Supreme Court Justice or 

the Vice President, ec. 4 
Several high military officers converted. 
Conversions (few) in news media and 

public, slowly increasing. 


Advance indicators expected (2) a 


* After some of the bizarre conversions, will then 
begin gradual “minor” conversions of public, public 
officials, military personnel, news media on broader scale. 


* Opinions and media coverage gradually change. 


* Similar opinion changes occur in Arab nations, 
Islamic populaces, Europeans, Africans, China, ete. 


* Anti-Americanism steadily rises, "normal" terrorist 
incidents increase, incidents in U.S. increase. 


* May be a special effect in the extremists of both eft 
and right, racism, all social issues to foment conflict. 


* Increasing conflict will start to unravel the entire society. 


* UN should also be unraveled and effectively neutralized 
by strident differences arising and increasing, 


Advance indicators expected (3): 
Orchestration 


* Orchestration of world arena actions by Pe 
orchestration of leadership of factions, 
nations, and their actions. 


* Opinions and media coverage gradually orchestrated. 


* Changes occur in Arab nations, Islamic populaces, 
Europeans, Africans, China, etc., centrally ordered. 


* Orchestrate special effects in the extremists of both left 
and right, racism, all social issues to foment conflict. 


* Intensifying conflict starts to unravel targeted societies, 
control world nations’ behavior and actions. 


* UN, NATO, etc. to be unraveled and neutralized by 
strident differences arising and increasing. 


Advance indicators expected (4) Pe 


* Conversions of foreign high officials, 
so that friendly nations begin to act as hostile nation 
+ Strong, even bizarre developments against Israel. 
+ Another indicator will be terrorists — stimulated into 
unleashing major BW strikes etc., in our cities and 
populace — having unexpected effectiveness due to 
KGB QP spreading of immune systems in the U.S. 
populace. 
» Smallpox, anthrax high possibilities. 
+ Ebola virus and necrotizing fasciitis, 
avian flu etc. also possible, as is smallpox. 


Blurring of classifications| 


* Intelligence agencies are familiar with the definitions 
of "agent" vs, "agent of influence". 
* Conversion and multiple personas gives 
Switching of a given person between: 
= Normal person (one's normal personality). 
* Agent of influence (a second persona 
which is "oriented" in a specific direction, 
to take specific actions at its own volition), or 
> Agent (a third persona which actually 
‘communicates with the "agent handlers" 
«їс. and works for them). 
+ In any case, the person and his personas are. 
‘manipulated like a puppet on a string. 


Defense and counter- ë 
measure capabilities 


* Very few possible for U.S. at present. 

* Urgent that knowledge of the capability 
and such hostile measures be spread. 

* lsraelis have some lesser countermeasures 
"which must be rapidly expanded. 

* US. must have immediate crash national program, 
with a target completion date of a year only. 

* Must have strongest possible Presidential Directive, 
action, and total Support from any agency as needed, 
Move now, or it will be too late. 
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Conclusions (a wx 


+ USS. is in gravest peril in its history, as is humanity 
* Most stringent and fastest possible action is required 
‘Two-thirds to three-quarters of human population 

may be destroyed; probably will be. Eventually the 
entire human species could conceivably self-destruct. 
* Multiple strategic destruction threats already present, 
others converging, 
> Energetics weapons threat. 
> Bioenergetics weapons threat. 
Psychoenergetics weapons threat, robots and conversions. 
Terrorists weapons threat (nuclear and BW). 
> Chinese threat. 
> Yakuza/Aum Shinrikyo threat. 
Orchestrated dissolution of U.S. society, Europe, UN, etc. 


Recommendations CORE а 


+ Cash nuclear scanning ofall С БЫШ, 
incoming shipping containers. 
+ Crash development of energetics 
science and some new counters 
in one year or less, 
* No more than two years available. 
* Immediate Presidential Decision 
Directive issued, highest priority. 
* Crash development, mass production 
of fuel-free self-powering electric 
power systems taking their energy 
freely from the vacuum. Essential. 
+ Immediate cooperation with Israelis for initial counters. 


Recommendations (2) 


* Crash development of the science а 
in one year of less. No more than twe le. 
* Crash development of Priore-type treatment devices 
to survive stimulated large terrorist BW attacks, with 
immune spreading and mass casualties certain, 
The devices are absolutely essential. 
* Immediate "think tank" of most- 
capable young scientists to 
clarify the psychoenergetics. 
roblem and actions to be taken. 
+ Brief U.S. public on insertions of 
nuclear weapons and anthrax already 
accomplished, so will support the program, 


ee Final comments oat 


+ Less than 3 years before our total destruction. 
+ Any delay of prompt and 

drastic national action is fatal. 
* Biggest problem is the U.S. 

scientific and intelligence. 


communities, still sublimely 
resting in archaic EM theory and d 
electrical engineering. The national labs 


are nearly useless for the correction effort, 
as are № 


, NAS, and NAE, DoE, etc. 
* Leaders of the two communities must be 
bluntly shocked as drastically as Stalin. 


shocked his Academy of Science in 1945. 


ки. 


ae Final comments owe 7 


+ The President of the U.S. will have to 
deliver a "meat axe" ultimatum to the 
Intelligence Agencies, National Academy 
of Sciences, National Academy of 
Engineering, National Scence Foundation, 
NIH, the great national laboratories, etc. 
* Any science or intelligence leader opposing 
the program should be immediately relieved 
under full presidential wartime powers. 
+ It's either fish or cut bait immediately. It's do or die, 
+ For those of us who are religious, it is also a time for 
fervent prayers on behalf of our threatened nation. 


Pat [d 5 


I had produced a striking phenomenon with my grounded transmitter 
and was endeavoring to ascertain its true significance in relation to the cur- 
rents propagated through the earth. It seemed a hopeless undertaking, and 
for more than a year, I worked unremittingly, but in vain. This profound 
study во entirely absorbed me, that I became forgetful of everything else, 
even of my undermined health. At last, as I was at the point of breaking 
down, nature, applied the preservative inducing lethal sleep. Regaining my 
senses, I realized with consternation that I was unable to visualize scenes 
from my life except those of infancy, the very first ones that had entered my 
consciousness. Curiously enough, these appeared before my vision with star- 
tling distinctness and afforded me welcome relief. Night after night, when 
retiring, I would think of them and more and more of my previous existence 
was revealed. The image of my mother was always the principal figure in the 
spectacle that slowly unfolded, and a consuming desire to see her again 
gradually took possession of me. This feeling grew so strong that I resolved 
to drop all work and satisfy my longing, but I found it too hard to break away 
from the laboratory, and several months elapsed during which I had sue- 
ceeded in reviving all the impressions of my past life, up to the spring of 
1892. In the next picture that came out of the mist of oblivion, I saw myself 
at the Hotel de la Paix in Paris, just coming to from one of my peculiar sleep- 
ing spells, which had been caused by prolonged exertion of the brain. Imag: 
ine the pain and distress I felt, when it flashed upon my mind that a dispatch. 
was handed to me at that very moment, bearing the sad news that my 
mother was dying. I remembered how I made the long journey home without 
an hour of rest and how she passed away after weeks of agony. 


It was especially remarkable that during all this period of partially 
obliterated memory, I was fully alive to everything touching on the subject of 
my research. I could recall the smallest detail and the least insignificant ob. 

servations in my experiments and even recite pages of text and complex 
mathematical formulae. 


My belief is firm in a law of compensation. The true rewards are ever in 
proportion to the labor and sacrifices made. This is one of the reasons why I 
feel certain that of all my inventions, the magnifying Transmitter will prove 
most important and valuable to future generations. I am prompted to this 
prediction, not so much by thoughts of the commercial and industrial revolu: 

tion which it will surely bring about, but of the humanitarian consequences of 
the many achievements it makes possible. Considerations of mere utility 
weight little in the balance against the higher benefits of civilization. We are 
confronted with portentous problems which сап not he solved just by provid. 


(GLIDE BRIEFING CONTINUED) 


PART H: APPENDIX; Problems in Western Science 


at 


Appendix 1: Problems 
in Western science 


Energy science's flaws and 
limitations 


ag daas start by correcting , 

the flawed CEM/EE model 

+ The classical EM and EE model is seriously 
flawed, and has been for more than a century.* 

* Soviet energetics started by a massive correction 
and reworking (and extension) of CEM/EE. 

+ To understand energetics and energetics weapons, 
its essential to first grasp the horrendous errors that 
are perpetuated in CEM/EE in our universities. 

* More extensive systems of electromagnetics have 
been developed in physics (Yang Mills theory, 
higher group symmetry EM, etc.) because CEM/EE 
does not adequately describe nature. 

> The falsity of assuming force fields in space started 
with basic mechanics several hundred years ago, 
and was continued into CEM/EE by its founders. 
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Seriously flawed path of g 
classical electrodynamics $ 
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Electrodynamics and 
electrical engineering 


* There is not now, and there never has been, an EE 
department, professor, or textbook that knows and 
teaches what really powers an EM circuit or system. 
+ Every EM circuit and system is powered by EM 
energy extracted from the vacuum by the asymmetry 
of opposite charges on the ends of the source dipole. 
‘Basis proven in particle physics since 1957. 

+ AILEM fed energy and EM poeni energy in a circus 
fleet None cores om tectonic energy What by, 
Cranking the shaft of the generator т 


БЕ Seen enna, Dreams a Fa eon Vintage Books, Random House, 1909, p 108 
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Nature of charge is unresolved je ^ 


* Silverman stated: 


Xj. ously enough, we do not know exactly what 
charge is, only what it does. Or, equally significantly, 
watt does not do. EEEN 

* Some things are still a mystery. Ege a charge 

continually pours out real observable photons, 

establishing and replenishing its associated field, 

with no observable energy input. As Sen** stated: 
"The connection between the field and its source has 
always been and still is the most difficult problem in 
classical and quantum electrodynamics," 

* Our approach does give insight into the dynamic 

nature of charge and also where and how it receives 
its nonobservable input energy. 
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The Source Charge Problem (1) 9597 


> Kozyakov** stated the problem more bluntly: 


7A generally acceptable, rigorous definition of radiation 
has hot as yet been formulated «The recurring question 
has been: Why is it rhat an elecizic charge radiates but 
does not absorb light waves despite the fact thatthe 
Maxwell equations are invariant under time reversal?” 


We solved the problem in 1999 and published it.** 
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The Source Charge Problem (2) ^ 


^ First we state the problem: 
> Every charge continuously radiates rel, 
observable EM energy, forming and 
ing its ordered fields and potentials. 
input of observable ЕМ energy to the charge 
* Either the charge: 
> Creates energy out of nothing at ай (falsifying the first law 
of thermodynamics), or 
dt receives, reorders, and integrates disordered virtual state 
energy from the vacuum into ordered observable energy 
(falsifying the second law of thermodynamics). 
+ The latter is true, and the second law requires revision. 
‘A charge continuously consumes virtual state entropy 
and produces observable state negative entropy. 


The Source Charge Problem (3) sat 


^ There is continual: 
+ Disordered virtual photon energy input to ће charge. f 
+ Reordering of the input virtual energy, and 
+ Coherent integration of the reordered virtual EM 
energy input into output as quanta (observable photons) 

* So the charge continually radiates observable photons 
in all directions, extracting the necessary input energy 
from the vacuum subquantal fluctuations. 

* We do not have to discover how to extract EM energy 
from the vacuum via a "new device"! 

* Every charge in every circuit and system already does 
it, freely and continuously. 

* We just must leam to properly catch and use the freely 
flowing EM energy from the vacuum. 


EM energy occurs as sets of 
ongoing energy flows ө 


* Every EM field and potential — whether "static" or 
"dynamic" — is a set of ongoing EM energy flows. 

* Whittaker proved it for the scalar potential in 1903. 

* 1n 1904 he proved any field decomposes into 
differential functions on two scalar potentials. 

* If we further apply his 1903 decomposition to each 
of the "base" scalar potentials of the 1904 paper, 
EM field emerges as a set of energy flows also. 

* Hence Whittaker's work also shows that — in 
producing its fields and potentials — the source charge 
is pouring out real EM energy continuously. 

* Thus EM "static "fields and potentials are ongoing. 
sets of EM energy flows, not "chunks" of static energy. 


The source charge solution: ole 


Free EM energy from the vacuum 4 


* "The emitted observable EM radiation. 

continually establishes and replenishes 4 
the associated spatial EM fields and 
potentials of the source charge, spreading 
at light speed in all directions continuously. 

* There is no "static" EM field from a "static" source, 

* ‘The "static" EM field, its source charge, and the 
vacuum input form a nonequilibrium steady state 
(NESS) system of continual, observable photon. 
emissions and flow from the seething vacuum. 

* Sois the "static" EM potential. 

+ Every EM field, EM potential, and joule of observable 
EM energy is already a set of ongoing free flows of 
EM energy extracted from the vacuum, 


A charge is a dipolar ensemble а 


+ Ап “isolated charge" polarizes its vacuum medium.* 

> Considered om a quantum fid theory view: he ole 
Classical charge is a bare infinite charge in the 
middle surrounded by an infinite charge of 
Virtual particles, of apposite sign. 

> The change ensemble is thus a special 
iind of polarity. It exhibits pony 
ol opposite charges in Из virtual 
photon exchange a priori. 

+ Both the bare charge in the middle 
and he surrounding polarized E 
charge are nie thelr difference Bite 
Se filis The bec fne charges will 
forever sustain the inte difference, 

Tong as the polarization ensemble is not forcibly altered. 


> Because of the broken symmetry of the infinite dipolarity, a 
set of energy flows with finite intensity must therefore 
emerge from the таа ане ensemble. Playing with 
hors mean playing with rite differences 
‘between appositive infinite energy flows. 

* Because the fundamental charges have 
infinite charge and infinite energy, the 
flow of energy from the charge will 
be sustained forever. 


> The broken oe reat 


charges was proven by Wu eta 
in 1959, and a Nobel Prize was 
awarded to Leo and Yang he sume ye. 

є "The observable flow of EM energy I from virtual energy 
thats come observable" (ben reordered coherent 
Integrated to the quantum level, and reemitted as quanta). 


Solution to the е 
source charge problem 5 © 


* Opposite charges also are a broken symmetry 
in the fierce vacuum's virtual particle exchange. 

* Continually absorbs virtual EM energy, transduces it 
into observable EM energy (photons), and then emits 
the observable photons in all directions in 3-space. 

+ The source charge and any dipolarity continuously 
consume positive entropy of the virtual state and 
convert it to negative entropy of the observable state. 

+ The charge falsifies the present second law of thermo- 
dynamics, requiring its revision, and is an example of a 
real system continuously producing negative entropy." 
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Where EM energy comes ton E 


+ Every joule of EM energy comes fium he vacuum, 
via broken symmetry of source charges (dipalaritie, 
considering polarized vacuum). \ 

= Charge consumes positive \ | iy Ed 
entropy (breaks symmetry) ЗА iem 
ofthe disordered vital oS mm 
state and convens itto РЕ т сс 
negative entropy Of he 27 LS pue 
observable state. There is 7 № к 
а hierarchy of symmetries,* 

+ Charge is first known physical system to continuously 
produce negative entropy, as theoretically possible**. 
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The magic reordering 
(negative entropy) process 


m*(t) = m(t) + dm, + dm; + dm, +... 
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The fundamental charged particle continually 

absorbs disordered virtual state EM energy and 

re-emits it as ordered observable EM energy 

Each increment absorbed of virtual energy produces a 

virtal-change of the charge’ already unitary таз.” 

"The serial differentials of its mass-energy are spatially re- 

ordered energy. Each is a change to what is there before. 

‘The differentials thus coherently sum, so a single, unitary 

differential of virtual mass-energy (its excitation) grows. 

+ When the quantum threshold is reached, there is enough 
new mass-energy to produce а real, observable photon. 

+ Ziterbewegung"* shakes out an observable photon, 
emitted from the particle in its abrupt excitation decay. 

> Fevnman ratcheting: The virtual excitation process. 
continues again, and the process reiterates unceasingly- 
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od! 
Virtual photon interactions ж. 
reveal secret of negative entropy (6 900 


+ Observable photons from source charge 
Continuously radiate away at speed of light, 

* They establish and continuously replenish associated 
EM fields and potentials, spreading at light speed. 

* Point intensity of fields and potentials is deterministic, 
as a function of radial distance from source charge. 

* The charge is a nonequilibrium steady state (NESS) 
deterministic system. А "static" field or potential is а 
set of ongoing continuous free EM energy flows. 

+ Such a NESS system theoretically can exhibit 
continuous negative entropy. Charge is the first known 
physical system that can be observed to do so.** 


Charge falsifies the old second law of 
thermodynamics to any macroscopic level since 
the fields and potentials are deterministic (.1) 


* Charge exhibits continuous negative entropy 
production. 
^. Falsifies second law, which is based on Klein's 
1872 geometry* and group theoretic methods. 
+ Validates theoretical proof hat continuous 
roduction of negative entropy is possible, m 
fs shown by Evans and Rondoni” 

* In Klein geometry, a broken symmetry at one level 
loses the information at that level, reducing the overall 
symmetry to that of the lower level. This is a positive 
entropy process because the ordering is decreased. 

* So dS > 0 is arbitrarily "wired in" to Klein geometry! 
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ing for our material existence, however abundantly. On the contrary, pro- 
gross in this direction is fraught with hazards and perils not less menacing 
than those born from want and suffering. If we were to release the energy of 
atoms or discover some other way of developing cheap and unlimited power 
at any point on the globe, this accomplishment, instead of being a blessing, 
might bring disaster to mankind in giving rise to dissension and anarchy, 
which would ultimately result in the enthronement of the hated regime of 
force. The greatest good will come from technical improvements tending to 
unification and harmony, and my wireless transmitter is preeminently such, 
By its means, the human voice and likeness will be reproduced everywhere 
and factories driven thousands of miles from waterfalls furnishing the power. 
Aerial machines will be propelled around the earth without a stop and the 
sun's energy controlled to create lakes and rivers for motive purposes and 
transformation of arid deserts into fertile land, Its introduction for telegraphic, 
telephonic and similar uses, will automatically cut out the static and all other 
interferences which at present, impose narrow limits to the application of the 
wireless. This is a timely topic on which a few words might not be amiss. 


During the past decade a number of people have arrogantly claimed 
that they had succeeded in doing away with this impediment. I have care- 
fully examined all of the arrangements deseribed. and tested most of them 
long before they were publiely disclosed, but the finding was uniformly nega- 
tive, Recent official statement from the U.S. Navy may, perhaps, have taught. 
some beguilable news editors how to appraise these announcements at their 
real worth. As a rule, the attempts are based on theories so fallacious, that. 
whenever they come to my notice, I can not help thinking in a light vein. 
Quite recently а new discovery was heralded, with a deafening flourish of 
trumpets, but it proved another case of a mountain bringing forth a mouse. 
‘This reminds me of an exciting incident, which took place years ago, when I 
was conducting my experiments with currents of high frequency. 


Steve Brodie had just jumped off the Brooklyn Bridge. ‘The feat has 
been vulgarized since by imitators, but the first report electrified New York. I 
was very impressionable then and frequently spoke of the daring printer. On 
а hot afternoon I felt the necessity of refreshing myself and stepped into опе 
of the popular thirty thousand institutions of this great city, where a deli- 
cious twelve per cent beverage was served, which can now be had only by 
making a trip to the poor and devastated countries of Europe. The atten- 
dance was large and not over-distinguished and a matter was discussed 
which gave me an admirable opening for the careless remark, “This is what I 
said when I jumped off the bridge.” No sooner had I uttered these words, 


Charge falsifies the old second law of 
thermodynamics to any macroscopic level since 
the fields and potentials are deterministic (2) 


* In Leyton’s object-oriented geometry,* a 
broken symmetry at one level generates. 
anew symmetry at the next higher level, z 
with a layer incorporating all information 
of the lower levels. This is a negative entropy 
process because the ordering is increased. "eme 

+ Leyton's extended geometry and deeper group. 
theoretical methods inherently falsify the present second 
law of thermodynamics by including negative entropy 
and the negative entropy action of the source charge. 

+ Leyton's work is a new revolution in physics, as 
fundamental as was the original prediction of asymmetry 
by Lee and Yang, awarded the Nobel Prize in 1957. 
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Breaking the zero-symmetry 


E 
state of the disordered vacuum (1) > 


* Vacuum fluctuations are disordered and subquantal, 
overall (statistically). 

> Hence the overall ordering (symmetry) of the 
vacuum may be taken as zero. This zero symmetry 
isa specific symmetry state of the overall vacuum. 

* But in these fluctuations, local polarizations 
(opposite charges) continually appear and disappear 

+ While a local polarization exists, it is a "broken 
symmetry" of the vacuum state. Hence it is a local 
violation of the "zero symmetry” of the overall vacuum, 
and the usual transient fluctuation theorems apply.* 
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Breaking the zero-symmetry 
state of the disordered vacuum (2) © 


+ Equilibrium is the state of maximum entropy of a system, 
* Ina system in statistical equilibrium, local transient 
statistical fluctuations continually occur. 
+ In a local transient fluctuation. 
+ Equilibrium is broken and entropy is momentarily reduced. 
+ The Second Law of thermodynamics is violated and such 
fluctuation obeys а transient fluctuation theorem.” 
+ Violation can last appreciably — e.g, up to two seconds.** 
* Local nonequilibrium steady state interactions with the 
observable state (as with a fundamental charged particle) 
can violate the second law of thermodynamics. *** 
TER мер. tura sd D. Senes Ps Rev E Val 50, 1904, p 1845:1648- 
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Every charge consumes positive entropy of virtual state 
and produces negative entropy of observable state 
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FIELDS AND 
POTENTIALS: 


Biochemistry and EM models (1) 


* Medical scientists analyze such things as teratomas in terms 
of biochemistry and the biochemical model. 
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‘The force dynamics of the charge assembly are 
generated by a corresponding assembly of spacetime 
curvatures and their dynamics (a spacetime curvature engine). 
* This precursor engine is the force-free cause that is driving. 

the charge assembly and generating its dynamics, producing 
all forces in the matter and therefore the chemistry ongoing 
in that matter, 


Biochemistry and EM models (2) 


* Force dynamics of the charge assembly are generated by 
a precursor force-free spacetime curvature engine 

+ This precursor engine is the force-free cause that is 
driving the charge assembly and generating its 
dynamics, producing all forces in the matter and 
therefore the chemistry ongoing in that matter, 

+ Precursor fields and potentials are not modeled in 
classical U(1) EM theory or quantum electrodynamics 

+ CEM/EE model is 140 years old and seriously flawed. 

* Precursor force-free EM fields and potentials — and 
their interaction with charges to produce the force fields 
and dynamics — can be modeled in unified field theory 
(Such as that of Sachs and that of Evans in OÇ) 
electrodynamics), 


Biochemistry and EM models (3) 


< Conventionally a causative EM field in space is 
"defined" as the diversion from a spatial force 
field by and during its interaction with charge. 

* But force exists only in and of mass. Mass is a 
‘component of force, by Е = dp/dt = d/di(mv). 

* There is no force field in space. Assuming one in 
space substitutes "effect in matter" for "matter-free 
ST curvature cause" — a logical non sequitur. 

* CEM/EE also assumes charged matter (the material 
ether) filling all space, and calculates and uses only the 
force field existing in that assumed charged matter. 

+ CEM/EE does not and cannot calculate the force-free 
precursor EM field in space — the actual EM field. 


How СЕМ/ЕЕ erroneously — 5^ g^" 
assumes force fields in space е "^ 


* Jackson* shows how electrodynamicists 
Simply avoid (and dispose of the 

roblem of a force-free, massless EM 

field in space, rather than a force field: 
"Most classical electrodynamicists continue to 
adhere to the notion that the EM force field exists 
as such in the vacuum, but do admit that physically 
measurable quantities such as force somehow 
involve the product of charge and field. " 


New ved 1075, 29, Jackson оле die lr Cassel аорты 
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U.S, scientists do not calculate [ll 
the EM field in space, but only 
in charged matter 


* So CEM/EE still erroneously assumes a material ether 
and force fields in space. Ignores the precursor field. 

> There is not now and there never has been an ЕЕ 
department, EE professor, or EE textbook that teaches. 
how to calculate the (precursor) EM field in space. 

+ This is a known major flaw in the CEM/EE model. 
t has been pointed out in one fashion or another by 
many physicists such as Wheeler and Nobelist Feynman, 

= The CEM/EE model is seriously flawed, and the flaws 
emerge in biochemistry and medical science, 

* At least Jackson clearly states the gross error that is still 
accepted and used by CEM/EE. 


(——— 1975, p 240- 


Correction to basic mechanics 
and a solution to Feynman's 
problem of defining force* 
* F =€/éi(mv), so mass is a component of force. 
* Force and force fields exist only in matter, not in 
massfree space. 
* There is no separate “massless vector a 
force in space" acting upon a separate mass. 
* Thus in EM models, cannot legitimately use force field 
as a causative agent in space, as present models do. 
* EM field in space is a massless, force-free causative agent 
{curvature of spacetime) — a precursor to force field i mater. 
+ Force-free EM field's ongoing Interaction with charged mater 


identically is a force feld in that matter. Force is the inter- 
action effect in and of the charged matter itself, not the cause. 


"Eciam Westy, Heading WA Va НЯ 


What physics has to say 
about EM field in space 


* Feynman* clearly states that the EM 
field in space is not a force field. 

* Itis a characteristic of space that 
produces a force field when and 
if it interacts with charged matter. 


the existence of the positive charge, in some sense, distorts, 
ог creates a “condition” in space, so that when we put the 
negative charge in, it feels а force. This potentiality for 
producing a force s called an electric field. " 


fe may think of E(x, y, 2, t) and B(x, у,  ) as giving the 
forces that would be experienced at the line t by a charge 
located at (x, y, 2), with the condition that placing the charge 
there did not disturb the positions or motion of ай the other 
charges responsible for the fields. " 


Fain tein, are Sante The Feyman иесше on Physics Ato esky, 
жай MA Ve 11906 p 24 ма 2p 13 


Maxwell's theory was curtailed* 


"The A field [for the potentials] was 
banished from playing the central role 
in Maxwell's theory and relegated to 
being a mathematical (but not physical) auxiliary 
‘This banishment took place during the interpretation 
of Maxwell's theory. by Heaviside.. and Hertz The 
"Maxwell theory and Maxwell's equations’ we know today 
are really the interpretation of Heaviside... Heaviside took 
the 20 equations of Maxwell and reduced them to the four 
now known as Maxwell's equations. " 
COMMENT: Maxwell's primary theory was 20 quaternion- 
like equations in 20 unknowns,** 
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Necessary EM corrections* BD 
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A fundamental charged particle Зы? j 
is а Feynman ratcheting system* (1) (e 9« 


* Assume fundamental charge at ZPE i= 
equilibrium state (lowest quantal ее). $C 

+ Disordered virtual photons from vacuum 
are absorbed serially by the fundamental 
Charged particle. This 15 а reordering of 
the absorbed energy in 3-space and time. 

+ Mass of a fundamental particle is already unitary in 3-space. 
+ The unitary mass increases by lite serial differential increases 
= The serial integration completes the negentropy process. 

+ On the mass-energy, the same type of virtual energy 
differential thus appears in serially increasing order. The 
mass-energy of the charge at lowest quantum level (ZPE 
equilibrium state) has а series of coherently integrating 
differential increases in the virtual state. 


TEE ck Репа, eds Fenn шом и ene Runs” 
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= 


A fundamental charged particle 
is a Feynman ratcheting system (2) 95 


+ When the integrating differential virtual state mass-energy 
Teaches the next higher quantum energy level the violet 
ziterbewegung Шет) of the absorbing charged particle 
abrupilyinfiates emission of an observable photon, 

+ The emission abruptly decays the 
integrated excited мае of Ше charged 
mas back to zero reference (че бе 
ZPE equilibrium state at base level). 
+ Process continually reiterates since 
virtual disordered photons are 
Eontnually absorbed in serial order by each charge 
diving he process This а Feynman ratcheüng effect 
+The charge continually emits real observable photons in all 
direction, without any observable energy input The input is 
3 "Sorted and reordered" virtual state епа ву Input The charge 
isa Feynman ratchet system, producing Continuous negative 
entropy from positive energy and its "ratcheting" action. 


Consistent with ZPE concepts, thermo- 
dynamics, and EFTV concepts (1) 
А charge at zero absolute temperature 
has QM movements and energy. This is 
the lowest quantal level, called "zero-point energy" 
state of the observed charged particle. 

* The interaction of the charge — its absorption of 
disordered subquantal virtual energy fluctuations, their 
conversion to differentials of unitary mass-energy with 
serial ordering, and coherent integration of the mass- 
energy differentials — excites the charge to the next. 
higher quantum level, moving it out of ZPE-level 
equilibrium. 

+ The excited (potentialized) charge is then permitted to 
decay back to ZPE level, emitting an observable photon. 


Consistent with ZPE concepts, thermo- Kol 
dynamics, and EFTV concepts (2) = 


> Continual iteration of this "ratcheting" 
action — converting absorbed virtual 
State energy to emitted observable 
state energy and reiterating — 
provides continual emission of 
teal photons by the charge, where 
energy of the emitted photons has 
been "lifted" from the virtual state vacuum. 
* There is no "observable" (quantal) energy input because. 
the required energy input is in subquantal form. 
* ZPE consistency is upheld, thermodynamicists are 
happy, and EFT V enthusiasts are happy. 
* Electrodynamicists should be happy that the long- 
vexing source charge problem is finally resolved! 


Nonequilibrium steady state system 
+ A nonequilibrium steady state (NESS) system can: 

+ SelLorder 

+ Seltoscillate or self-rotate. 

> Output more energy (as powered loads, et.) 
thet at te peer donee he 
excess energy input comes directly from the 
active environment, as free energy transfer. 

+ Power itself and its load (its associated Poco 
observable fields and potentials in space). The input 
energy comes from the active vacuum environment, via 
the source charges, and the operator need not pay for it. 

^ Exhibit negative entropy. 

+ The charge with its subquantal vacuum energy input 
and йз observable EM energy output isa NESS system 
providing freely flowing EM energy from the vacuum. 


All EM energy is free: EM fields 
and potentials are sets of ongoing 
and free EM energy flows (1) 


+The charge is a nonequilibrium steady state (NESS) system. 
So are iis "static" fields and potentials. 
«Charge continually consumes vacuum's 
positive entropy at the vital stale level 
па produces negative entropy output at 
the observable level. oO opt 
* Transduces absorbed disordered virtual state energy 
(тот vacuum subquantalflcttions) nto observable 
State energy (real observable photons, real EM fields) 

+ Falsfies the old second law of thermodynamics, 
requiring its correction and extension 

> Continuously produces negative entropy observably, as 
shown theoretically possible by Evans and Rondon.” 


TOT Eine and Lamba ond, St. Phys, 109014) Nox 200. p. 9520 


AILEM energy is free: EM fields 
and potentials are sets of ongoing 
and free EM energy flows (2) 


+ A truly "static" EM field does not exist; 
+ Every EM field is a set of NESS flows of energy*™* 
firm ls т sere charge а dipala, T 
< All we have to do is learn how to properly intercept, 
collect, and freely utilize the ену Пош EM energy 
+ Thecollection and utilizarion proces is an asymmetrical 
process a priori- 
+ Lorentz made the CEM/EE equations symmetrical 
зо that simpler Lorenz-ivarlant equations could be used. 
+ The first requirement for COP>1.0 EFTV systems is t0 
Violate Lorentz symmetry in one's circuits, so that bot invariant 
‘uations cannot model фей operation 
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than I felt like the companion of Timothens, in the poem of Schiller. In an 
instant there was pandemonium and a dozen voices cried, ‘It is Brodie! I 
threw a quarter on the counter and bolted for the door, but the crowd was at 
my heels with yells, — ‘Stop, Steeve!” which must have been misunderstood, 
for many persons tried to hold me up as I ran frantically for my haven of ref- 
uge. By darting around corners I fortunately managed, through the medium 
of а fire escape, to reach the laboratory, where I threw off my coat, eamou- 
flaged myself as а hard-working blacksmith and started the forge. But these 
precautions proved unnecessary, as I had eluded my pursuers. For many years 
afterward, at night, when imagination turns into spectors the trifling troubles 
of the day, I often thought, as I tossed on the bed, what my fate would have 
been, had the mob caught me and found out that I was not Steve Brodie! 


Now the engineer who lately gave an account before a technical body of 
а novel remedy against statics based on a ‘heretofore unknown law of nature,’ 
seems to have been as reckless as myself when he contended that these dis- 
turbances propagate up and down, while those of a transmitter proceed along 
the earth, It would mean that a condenser as this globe, with its gaseous en- 
velope, could be charged and discharged in a manner quite contrary to the 
fundamental teachings propounded in every elemental text book of physies. 
Such a supposition would have been condemned as erroneous, even in Frank- 
lin's time, for the facts bearing on this were then well-known and the identity 
between atmospheric electricity and that developed by machines was fully 
established. Obviously, natural and artificial disturbances propagate through 
the earth and the air in exactly the same way, and both set up electromotive 
forces in the horizontal, as well as vertical sense. Interference сап not be 
overcome by any such methods as were proposed. The truth is this: In the air 
the potential inereases at the rate of about fifty volts per foot of elevation, 
owing to which there may be a difference of pressure amounting to twenty, or 
even forty thousand volts between the upper and lower ends of the antenna, 
‘The masses of the charged atmosphere are constantly in motion and give up 
electricity to the conductor, not continuously, but rather disruptively, this 
producing a grinding noise in a sensitive telephonic receiver. The higher the 
terminal and the greater the space encompassed by the wires, the more pro- 
nounced is the effect, but it must be understood that it is purely local and has 
little to do with the real trouble. 


In 1900, while perfecting my wireless system, one form of apparatus 
comprised four antennae. These were carefully calibrated in the same fre- 
quency and connected in multiple with the object of magnifying the action in 
receiving from any direction. When I desired to ascertain the origin of the 
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Importance of solution to 
source charge problem (2) 
* There is no scientific excuse whatsoever for an 
electrical engineering that implicitly assumes that 
* Every EM field and potential (and every ( 
[йе of EM energy] ice created” ( 
the source charge from nothing at all 
+ EM fields and potentials are "static". (yf Of 
2 Circuits must be built Lorentz symmetric 
чо аз to deliberately self-destroy heir own 
dipolar source of free EM energy from the vacuum. 
+ EM energy occurs in "chunks" called joules. Instead, it 
occurs in free flows of EM energy — in joules per second. 
+ EM fields in space are force fields. 


* We must rethink our concept of EM energy and its use. 
‘The old “first principles" are seriously flawed. 


EM energy is free, but we've not 
yet learned to use it properly! (1) 


+ Every charge is already a "free gusher 
of EM energy" that will flow forever 
if the charge is left undisturbed, 

= Every "static" EM field or potential is thus 
а set of ongoing steady-state EM energy flows.* 

= Van Flandern's analogy applies.** 
> A static” EM field or potential is like an unfrozen waterfall, 
rather than like a frozen waterfall as erroneously portrayed. 

* Having the source connected to its external circuit while 
current is flowing destroys the source dipolarity — and 
the free flow of energy from the vacuum — faster than 
the load is powered. 

FET Whi, Math. дип, VOL 57. 1903 p 399-355 and Proe: Lond Mah Soc Seres 2 
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EM energy is free, but we've not 
yet learned to use it properly! (2) 


* Imposition of Lorentz symmetry to allow 
simpler (Lorentz invariant) equations is 
‘wrong, Building only symmetric circuits 
limits them to COP < 1.0, and keeps the 
meter on the gas pump and the meter on one's house. 

* Having the dipolar source connected to its external circuit 
while current is flowing: 

Destroys source dipolarity —and the free flow of energy from 


+ Uses half the free EM energy collected on circuit charges to 
destroy source dipole and ci of free energy flow from vacuum. 
+ We have not learned how to intercept work-free potential 
energy flow, collect it for free without current flowing, then 
disconnect source and allow current to flow, free 
the freely collected energy to power external loads 


Energy, Spacetime, Vacuum VPF @ 


- There really has been no satisfactory definition of energy. 
Energy change is measured, not energy per se. 
+ Energy can be defined in elther of two ways: 
^ Spacetime is identically energy. 
* Virtual particle flux (of the vacuum) is 
identically energy. 
+ In either case, the energy density is enormous, 
* A "change of energy" thus means two things: 
* А change (Le, distortion or curvature ) of spacetime. 
+ А change in the virtual particle Пих (VPF) of the vacuum. 
+ The "field" is а region of distorted spacetime and altered УРЕ. 
Fields and potentials decompose into sets of energy flows. So 
they are regions of flowing changes in spacetime distortion, 
and flowing changes in vacuum УРЕ. 


The entropy concept Implicitly 
assumes its own contradiction (1) 


> Price points out the problem*: 


"A сани ago Ludwig Boltzmann and others ое 
explain the temporal asymmetry of the second law of 
thermodynamics. The hard-won lesson of that endeavor — 

a lesson stil commonly misunderstood- was that the real 
шде of thermodynamics is not why entropy always increases 
th time, but why it was ever so low in the list place. 


For a system initially in equilibrium, the concept of 
further entropy production implicitly assumes a 
previous negentropic process has occurred to provide 
848 попа usable (controlled) order (usable energy) in 
the system, that is to be disordered and decontrolled. 


TREE ws tow Today. а P Sas ES, Cane ey Pet, 1005. 


The entropy concept implicitly (=; 
assumes its own contradiction (2) 


* Scientists balk at the necessity for initial negative 
entropy production, and largely avoid facing it 

* Usually they arbitrarily invoke positive entropy 
occurring in the external environmental system, and. 
thus furnishing the energy — to the system — in 
work-free manner but with work in the environment. 

* This just moves the problem to an outside system 
(the environment) and does not solve it. 

* Scientists stared at the necessity for equal negative 
entropy first occurring, and then walked away, 
rather than dealing with it*, 


TET Thes sm and charge to geometry, Lyon sled he poten 
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Importance of Leyton geometry* 


* We also must upgrade thermodynamics 
by adopting Leyton geometry instead 
the limited 1872 Klein geometry. 

+ Leyton's work proves negative 
eniropy as the other "missing" half 
of the Second Law of thermodynamics 
— the half which is transduction of 
entropy into negative entropy, as 
exhibited by the source charge and its ре Michael Leyton 
deterministic EM fields and potentials, 
and their energy. 
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The Leyton effect: a, 


* In Klein geometry, broken symmetry - «| 
ata given level loses the information at that level 
and reduces the overall group symmetry. This is 
basically a "wired-in entropy operation." 

* In Leyton geometry, broken symmetry at a given 
level automatically creates a new symmetry at the 
next higher level, with a layer that captures all the 
lower level information. Hence a broken symmetry 
increases the overall group symmetry. This is a 
negative entropy operation a priori. 

* Leyton geometry thus produces a hierarchy of 
symmetries, missing from Klein geometry. 


Leyton's geometry solved the 

overall problem of thermodynamics 

> The overriding thermodynamics problem is: 
If the second law is correct, and entropy can only stay the 
same or increase, then how did the entropy of the universe 
ever get so low in the first place? And how is it so law now? 

* How does a system, once reaching equilibrium (maximum 
py eve depan ian qul t owe ety 

* The old second law also does not consider negative ener 
and negative energy EM fields — the so-called "dark о 
energy" of the universe. И does not account for negative 
mass matter — the so-called "dark matter" of the universe. 

+ Problem recognized — and unsolved — for a century. 

* Jt cannot be solved unless there is also a law of negative 
entropy production, which immediately requires hierarchies 
of symmetry, Leyton's work provides that missing law. 


Correction of the second law y 


of thermodynamics (1) * 


* We have proposed the following correction: 
"For a system initially in equilibrium, first some negative 
entropy is produced in the system, departing It from 
equilibrium and lowering its entropy so it has some 
Controlled order (energy) to be decontrolled and disordered 
1а interactions thereafter, the entropy remains the same ог 
increases, unless additional interactions producing negative 
entropy arise and interfere. " 
* This statement is consistent with experiment (e.g., 
Wang et al), Leyton geometry,“ and the source 
charge's ratcheting production of its associated EM 
fields and potentials and their energy.*** 
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Correction of the second law * 
of thermodynamics (2) 5 


+ Present second law is (0 < dS < 569), which states that 
the system entropy can only stay the same of increase 

+ System in equlibrium is in state of maximum entropy 

as to produce entropy, the system must first depart 
from equilibrium, lowering Из entropy. 

+ This is a negative entropy operation (oq < dS < 0) and 
produces patentiaied" system or excited 
System not in equllibrum.* 

+ The excited or poteniahzed system can then 
entropicaliy decay back to equilibrium condition, if no 
further exchation or potentialization (negative entrop 
operation) occurs о interrupt it: This (0 < ds < +) 

the present old second "hali-law". 
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Correction of the second law ў 
of thermodynamics (3) E 


+ The two serial actions of negative 
entropy and positive entropy 
form a ratcheting process, similar аа 
to Feynman's ratchet. Кеч 

+ The second law has always been an oxymoron 
implicitly assuming its own contradiction has first. 
occurred but has not been accounted, 

+ The new, complete second law is just (c« dS <+), 
and it states that in an interaction the system may 
produce negative entropy, positive entropy, or stay at 
the same entropy level — all depending upon the 
mature of the interaction. 


Correction, of the second law 
of thermodynamics (4) [waval 


+ New, corrected second law is(-«o < dS < +). 

+ In macroscopic systems, often potentialization 
and dissipation are serial, discrete 
‘operations. In that case: 

+ First (20 dS < 0) occurs separately. 
> Then (0<dS <+ee) occurs separately. 

* Soin this special case the new second law is: 
(dS ex) = (-20<dS<0) + (0<й5<+не) 

+ The implicitly assumed unaccounted negative entropy 
operation is clear, as is the proper meaning of the о 
second "Һај ам. It was just entropic decay back to 
equilibrium, of a previously excited system. 

+ Мом electrical engineering can proceed with negative 
entropy engineering, directly. 


Correction of the second law 
of thermodynamics (5) 


+ The new second law and revised first law allow sel- powering 
electrical power systems taking their input energy freely from 
the vacuum. The source charge опе such sell powering EM 
system. 

+ From any fixed source of potential V, given sufficient q am 
amount af potential energy W can be freely collected, By У 
W= Va, of for a given q by using repetitive collection- 
dissipation with the source connected only in collection. 

+ In short, just use a similar "ratcheting" operation as shown by 
the source charge. 


№ ux, 8: 


Implications for electrical power systems: 
А permanent solution to the energy crisis (1) 


* Бодо <05 <) = (o « d$ < 0) + (0 < dS < +a): 
> No law of nature states we ourselves must pay Гог the extra 
potentialization energy (xan < dS < 0), Pure asymmetric 
Fegauging (voltage amplification) can supply it. 
> Conservation of energy merely requires that something (such 
ав the environment) must furnish it, since we dissipate it by 
(05 dS < +0), Any source of potential can give it freely. 
^ We сап, insist on furnishing И by brute force, paying for it. 
> Or we can allow nature o furnish it freely — including from 
the vacuum. 
* EM energy in nature occurs in steady, inexhaustible 
free energy flows from all source charges and dipoles. 
This allows use of work-free asymmetric regauging. 


Implications for electrical power systems: 
А permanent solution to the energy crisis (2) 

+ We may therefore freely collect extra EM 
potential energy from the gushing energy flows 
coming from the circuit charges or system charges. 

* By adroit switching, this potential energy can be 
dissipated in an extemal load to "power" it, without 
using half of it to "kill the source dipolarities" 

= We need pay only a litle for the "switching and 
control” (S&C) energy dissipated. 

« From the output load energy, we can extract that small 
S&C energy via positive feedback from the load output 
to the S&C unit, so the S&C unit is a small part of the 
"powered load". 

* In that way, the working system is also self-powered by 
energy freely extracted from the vacuum. 


Example: Any EE department can build a 
self-powering magnetic Wankel engine (1) 
is a rail pun wrapped nearly in a complete circle, reducing back mmf 


1o a very small орал section, 
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(ven a forward mmf field. 
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Symmetry. CÒP > 1.0 easily. 


Example: Any EE department can build a 
self-powering magnetic Wankel engine (2) 
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Since EM fields and potentials 

are sets of energy flows: 

* All operating EM systems are systems far from 
equilibrium. Consider steady state condition: 

* These EM systems are nonequilibrium steady state 
(NESS) thermodynamic systems, freely receiving their 
processed energy from thé vacuum environment. 

> Such a system has five "magic" characteristics. It can: 

* Seltonder. 
* Self-rotate or sell-oscillate. 
eros pur cons ont henna). 
* Power itself and its load (all the energy input comes. 
the active environment). 
* Exhibit negative entropy. 

+ Itis time we learned to properly utilize our NESS EM 

electrical power systems, rather than killing them. 
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transmitted impulses, each diagonally situated pair was put in series with a 
primary сой energizing the detector circuit. In the former ease, the sound was 
loud in the telephone; in the latter it ceased, as expected, — the two antennae 
neutralizing each other, but the true statics manifested themselves in both 
instances and I had to devise special preventives embodying different princi- 
ples. By employing receivers connected to two points of the ground, as sug- 
gested by me long ago, this trouble caused by the charged air, which is very 
serious in the structures as now built, is nullified and besides, the liability of 
all kinds of interference is reduced to about one-half because of the direc- 
tional character of the circuit. This was perfectly self-evident, but came as a 
revelation to some simple-minded wireless folks whose experience was con- 
fined to forms of apparatus that could have been improved with an axe, and 
they have been disposing of the bear's skin before killing him. If it were true 
that strays performed such anties, it would be easy to get rid of them by re- 
ceiving without aerials. But, as a matter of fact, a wire buried in the ground 
which, conforming to this view, should be absolutely immune, is more suscep- 
tible to certain extraneous impulses than one placed vertically in the air. To 
state it fairly, a slight progress has been made, but not by virtue of any par- 
ticular method or device. It was achieved simply by discerning the enormous 
structures, which are bad enough for transmission but wholly unsuitable for 
reception and adopting а more appropriate type of receiver. As I have said 
before, to dispose of this difficulty for good, a radical change must be made in 
the system and the sooner this is done the better. 


Tt would be calamitous, indeed, if at this time when the art is in its in 
fancy and the vast majority, not excepting even experts, have no conception of 
its ultimate possibilities, a measure would be rushed through the legislature 
making it a government monopoly. This was proposed a few weeks ago by 
Secretary Daniels and no doubt that distinguished official has made his ар- 
peal to -the Senate and House of Representatives with sincere conviction, 
But, universal evidence unmistakably shows that the best results are always 
obtained in healthful commercial competition. There are, however, excep- 
tional reasons why wireless should be given the fullest freedom of development. 
In the first place, it offers prospects immeasurably greater and more vital to 
betterment of human life than any other invention or discovery in the history 
of man. Then again, it must be understood that this wonderful art has been, in 
its entirety, evolved here and can be called ‘American’ with more right and 
propriety than the telephone, the incandescent lamp or the aeroplane. 


Why Yakuza suppresses the Wankel 
magnetic engine and several others 
+ About two years from now, with scalar 

interferometry the Yakuza plans to 
disable the centralized electrical power 
system of the U.S., to never work again. 

+ AS total economic collapse looms, 

USS. will finally boot its scientific community 
hard, and there will be desperate search for a quick solution. 

+ Through the Japanese government the Yakuza will offer 
Japanese sell-powering systems as the quick answer. 

* Draws off all available desperation funding that is "ast 
ditch” US, effort to prevent toral economic collapse. 
* By delivering only а few systems and very slowly, that 
iat dich” U.S science effort will be thwarted. 

+ Asa result, there will be a total U.S. economic collapse, 
‘which — coupled with conversions, nuclear explosions in 
Cities, anthrax attacks, ete. wil finish off the US. 

+ Yakuza then Kills remaining members of U.S. population. 


Correcting an erroneous interpretation 4 
of the first law of thermodynamics (1) 


* The First Law is erroneously thought to define any 
change in magnitude of an external parameter of the 
system as work a priori.* 

> Potential energy of a system in a given form is such 
a parameter. 

> Work rigorously is the change of form of energy, but 
not change of magnitude of energy remaining in the 
same form. The latter requires no work. 

* Mere change of magnitude of potential energy of a 
system is regauging, and itis work-free by the gauge 
freedom axiom of quantum field theory. 

See Raph Baeten, Teal Pry Cartage умеду Press 1508.2 


Correcting an erroneous interpretation 
of the first law of thermodynamics (2) 


^. Present interpretation of the first law excludes gauge 
freedom — а major non sequitur requiring correction 

* I energy is input — by the external environment or fixed 
Source of potential — to the system in the same form as 
ie external parameters energy, then no work s required. 

+ In that case, the change of the extemal parameters 
magnitude is by work-free asymmetric regabging, 

* energy is freely input to the sytem in a different form 
than the extemal parameters energy, then work must be 
dane to change the form of the input energy, before t 
can change Ве magnitude of the extemal parameter. 

+ Properly switched and controlled, a potentializing source 
of freely flowing EM energy сап furnish an united 
amount of freely collected potential energy, indefinitely. 


Correcting an erroneous Interpretation, 
of the first law of thermodynamics (3) 


+ ¥= dy shows that any amount of energy W can be fe 
Collected from a fixed scalar potential , by charges q, 
most of charge q intercepting the energy (deviating t rem. 
theflows conphisiir ¢) edly variable. 

+ Hie amount of harag q is also fied, 
элу ишо of саду W cim к be 
freely collected rom by ratcheting 
Hae te colin of ne go 
the circuit and dynamic dissipation o 
energy йош the eit to power loods. 

- similarly, апу amount of emf force can 
eise collected nma ied Eel by К = Ej 

+ Presently only the intensity of the force fed and he 

tential are defined, and then only as how much is diverged 
om the actual spatial EM feld of potential by a unit polit 
ЕЕЕ Ера and Gey pote 


Correcting an erroneous interpretation 
of the first law of thermodynamics (4) 


* At best, the present calculation of "the field" is only an 
indication” of the point intensity of field and potential, for 
interaction with static charges, I's actually a statement on 
reaction cross section of the unit point statie charge. 
* Hie charge sel resonates atthe Frequency of the input 
its interception (divergence) of energy increases, 
ing different field Intensity defined’ forthe 
Same "feld E.g, for the same amount of charge, the 
Tesonance case generates 18 times as much output energy 
from the same input as does the static charge case," wi 
no change in the operators input. Le, COD = 18. 
* Presently no one calculates "the field” or "the potential" 
a priori, but only its "dependent point intensity” as 
didlermined for static charges. Р ы 
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Contrary to popular opinion, perpetual 
motion is permissible and well-known 
= Newton's first law of motion is the law of perpetual motion, 
> An object placed in motion remains in that state of motion 
ina straight line, unless changed by an external agent 
+ With no force interruption, the state of motion is perpetual. 
+ "The object needs no input of energy, and it does no work. 
> Solid state physics students do perpetual motion experiments. 
* Once initiated in a superconducting ring, a persistent 
superconducting current will continue perpetually 
+ Careful measurements and proper statistical analysis 
indicates a half-life expectancy of some 10? years.” The 
accepted age of the universe is about 1.4 x 10" years. 
+ The persistent ring current will last a great many orders of 
magnitude longer than the present universe has existed. 


Common objection to COP > 1.0 power system as a 
forbidden perpetual motion machine is nonsense (1) 


* Max Planck stated the erroneous objection this wa 
"itis in по way possible, either by mechanical, therm 
chemical, or other devices, to obtain perpetual motion, 
ie, itis impossible to construct an engine which will 
work in a cycle and produce continuous work, or 
Kinetic energy, ftom nothing. " 

+ The statement contains two premises, one false and one true. 
It erroneously equates the two, and assumes that this proves 
the false premise. That is a simple logical non sequitur. 

* False premise: Perpetual motion is impossible. Falsified 
by Newtons Ist law and today's persistent super- 
Cünducting experiments in solid state physics labs. 

* True premise: No engine can do continuous work in a 
cyde without energy input. 

* The "ie..." erroneously equates the two as the same 

is a non sequitur. 


Common objection to COP > 1.0 power system as a 
forbidden perpetual motion machine is nonsense (2) 


+ That this rather inane non sequitur has not been 
noticed for more than 100 years of using it for 
knee-jerk" condemnation 1s inexplicable. a 

* Perpetual motion has nothing to do with 3 
performing work or receiving extra energy к 
input. tis simply Newton's first law of motion, MS 

* Perpetual motion is experimentally proven. z 
From several sources, one can even purchase. : 

а standard kit and perform a successful perpetual motion 
persistent superconducting current" experiments oneself. 

* Can have a perpetual motion machine doing work, if: 

* Necessary energy is received (as from the vacuum), 
* On the average the system is a NESS system, 


* E.g, one can have a "self-powering" EM power system. 


Permissible working perpetual motion 
machines with continuous energy input 
(NESS systems) can power our systems 
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An interesting fact: The entire. 
scientific community can be wrong 
for more than a hundred years 
In science model errors, often simple foundations are 
"wrong, rather than the complicated mathematics. 
E.g. for more than 100 years the scientific community 
has automatically condemned "perpetual motion" and 
"dirty old forbidden perpetual motion machines". 
It seems that no one has previously subjected the typical 
nonsense statement to a simple sophomore logic analysis 
Indeed, it continues to be used to denigrate EFTV, cold 
fusion, and other researchers and to slander them, 
* To borrow a phrase from Nikola Tesla: 
Eventually] it will be recognized as one of the most 
тёге and inexplicable sbeations of tie scenic 
mind which has ever been recorded in history. " 


Some true statements $ 
on perpetual motion (1) 

"IF a current is set up in a superconductor with multiply 
connected topology, e.g. a torus, it will flow forever 
without any driving voltage. (In practice experiments 
have been performed in which persistent currents flow 

for several years without signs of degrading). " 
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"First, there is no electrical resistance. There's no. 
resistance because all the electrons are collectively in 
the same state. ...A current once started, just keeps on 
going forever." 

Reg Feynman, Rober B. toon, and Manew Sands e Kaynan Lec 
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Some true statements 
on perpetual motion (2) 


* Roy* sums it up elegantly: 


"It follows from Newton's laws that an isolated system in 
motion, on which no [net] force or torque is acting, exhibits 
precisely perpetual motion of the second kind. An example of 
perpetual motion of the second type is ће orbiting of 
electrons around the atomic nucleus. .. perpetual motion of 
the second type is common on atomic and celestial scale; 
however, such a motion is nat common in everyday life. The 
best known example of perpetual motion in everyday life is 
superconductivity, in which a current circulates ceaselessly 
în a wire loop without a battery." 


le N. Roy, Furi isle and Sais Theoden, 
‘oy, Chatel 2002 p 52 


The march of time in physics [] 


+ Time is not observable, All observables are spatial, oof 
spatiotemporal, No observable exists in time, a priori. 

+ "Observation" is a д/д process imposed upon 
an ongoing 4-space (spatiotemporal) process. 
‘Dimensional gives а momentary snapshot 

ёд (LT) = L* 

+ An observation yields a frozen 3-space snapshot 
at one instant in time, The next instant, another snapshot is 
taken, And so on. We "see" movement of each piece of the 
"observed" by (a) its continual observation at high speed, 
yielding snapshots much like the frames of a movie, and 
(0) recall and comparison, 

> The photon interactions with an observable generate its 
"march through time". Continuity is achieved by recall and 
comparison in the mind of the observer. 


More sweeping changes to physics (1) 

* What we refer to as "propagation of energy through 
3-space" is in fact successive 3-positioning of a 
circulation of energy in 4-space, between the time- 
axis and a 3-space point and back, or vice versa 

+ This later 4-circulation is what we 
refer to as "charge", Hence negative 
charge is energy circulation from ө 
T to L*, and positive charge is не 90 
energy circulation from L to T. 

* Charge conservation is the complete 4-circulation. 
Due to vacuum polarization, any classical charge is. 
а dipolarity, hence involves both energy flows. 


pa 


* Zero charge may be either absence of circulation, or 
the presence of the same magnitude of equal and 
‘opposite circulations. The first is stress-free, while 
the second produces a stress 4-potential, a change in 
energy density of the vacuum, and a curvature in 
spacetime. 


* Propagation of EM energy through 3-space actually 
is the successive positioning of the 4-circulation — 
the propagation of a 4-circulation, 

* This explains Silverman's comment that "we really 
do not know what charge is... ", by revealing at least 
a view of how charge can be modeled. 


More sweeping changes to physics (2) @ 


More sweeping changes to physics (3) @ 

* "Massless cause", "massless field", "massless 
potential", "curved spacetime", "exchange of virtual 
particles" are all slightly different aspects of the same 
precursor: massless cause (massless potentials and 
fields in space and changes of VPF in vacuum). 


* All apply to the unobservable condition that exists 
prior to observation (observation occurs only after 
interaction of precursor with mass). 

+ Observation of the process whereby an ongoing 
massless cause is interacting with a previously 
observed "effect" to change it, is а бї operation 
induced upon that LLLT process to produce a new 
"frozen LLL snapshot" (observed effect). 


The 2/01 operation induced upon ongoing 
4-interaction between a 4-cause and a previous 
3-effect, yields the newly observed "form" of the 
‘observable, which provides the "change" to it (when 
‘compared in memory to previous effect observed). 

> The best physics and engineering is to consider a set 
of such 4-causes — that will interact with or are 
interacting with a system — to be a nonmaterial, force- 
free precursor "engine". Directly engineering and using 
such "precursor engines" is a new and more fundamental 
approach. It is in fact that of FSB/KGB energetics. 

* Precursor engineering (energetics) is a priori an 
engineering grand unified field theory approach, 


More sweeping changes to physics (4) ё 


Peculiar note оп Dirac 
"hole" thermodynamics 


> In thermodynamics, several areas are already known 
and accepted to violate the second law. One of these is 
sharp gradients, about which "Not much is known 
either experimentally or theoretically". 

> A very sharp gradient in energy density across a region 
of vacuum lifts electrons out of the Dirac Sea, leaving 
behind unfilled holes. Some of these holes can and do 
persist, not meeting electrons to "eat", refill and vanish. 

* The hole (negative mass energy, negative energy EM 
fields and potentials) is not a positron (positive mass 
energy, positive energy EM fields and potentials). 
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Note on dark energy and 

dark matter problems (1) 

> Dark energy is just negative EM energy. Here's how. 

> Persisting or temporarily persisting Dirac sea holes 
are negative mass-energy "source charges". 

* While existing, as a source charge a hole produces 
negative energy EM fields and potentials, spreading at 
light speed from the moment of hole formation by sudden 
removal of its filling electron by sharp energy gradients 

* When the long-ignored Heaviside curled energy flow 
component is also considered, the negative energy field 
energies involved are perhaps a trillion times greater than 
conventionally can be estimated via Poynting theory. 

> Nonsignificant antigravitational effects are thus produced, 
by negative mass of holes and by negative energy fields. 


Note on dark energy and 

dark matter problems (2) 

+ A fraction of Dirac holes produced 
in violent gradient processes in the galaxy do реті, 
They are repelled away from the masses producing 
them, and stream toward the outside of the galaxy. 
As they exit the galaxy, they slow due to increasing 
repulsion from the matter of distant galaxies, Thus with 
passage of time there is a slowly increasing "pooling! 
of Dirac holes (dark matter) outside each galaxy. 
These increasing pools gravitationally repel the 
originating galactic matter, reducing that matters. 
escape due to velocity outward and centrifugal forces. 
The pools also gravitationally repel the matter of distant 
galaxies, so that a gradually increasing expansion 
acceleration occurs. 


Part GTR Sur 5 


Enterprising press agents and stockjobbers have been so successful in 
spreading misinformation, that even so excellent a periodical as the Scientific 
American, accords the chief eredit to a foreign country. The Germans, of 
course, gave us the Hertz-waves and the Russian, English, French, and Ital. 
ian experts were quick in using them for signaling purposes. It was an obvi- 
‘ous application of the new agent and accomplished with the old classical and 
unimproved induction сой, searecly anything more than another kind of helio- 
graphy. The radius of transmission was very limited, the result attained of 
little value, and the Hertz oscillations, as а means for conveying intelligence, 
could have been advantageously replaced by sound-waves, which I advocated 
їп 1891. Moreover, all of these attempts were made three years after the basie 
principles of the wireless system, which is universally employed today, and its 
potent instrumentalities had been clearly described and developed in America. 


No trace of those Hertzian appliances and methods remains today. We 
have proceeded in the very opposite direction and what has been done is the 
product of the brains and efforts of citizens of this country. The fundamental 
patents have expired and the opportunities are open to all. ‘The chief argu- 
ment of the Secretary is based on interference. According to his statement, 
reported in the New York Herald of July 29%, signals from a powerful station 
сап be intercepted in every village in the world. In view of this fact, which 
was demonstrated in my experiments of 1900, it would be of little use to im- 
pose restrictions in the United States, 


As throwing light on this point, I may mention that only recently an odd 
looking gentleman called on me with the object of enlisting my services in the 
construction of world transmitters in some distant land. “We have no 
money,” he said, ‘but carloads of solid gold, and we will give you a liberal 
amount,” I told him that I wanted to see first what will he done with my in- 
ventions in America, and this ended the interview. But I am satisfied that 
sane dark forces are at work, and as time goes on the maintenance of con. 
tinuous communication will he rendered more difficult. The only remedy is a 
system immune against interruption. It has been perfected, it exists, and all 
that is necessary is to put it in operation. 


‘The terrible conflict is still uppermost in the minds and perhaps the 
greatest importance will be attached to the magnifying Transmitter as а ma- 
chine for attack and defense, more particularly in connection with TELAUTA- 
MATICS. This invention is a logical outcome of observations begun in my boy- 
hood and continued throughout my life. When the first results were published, 
the Electrical Review stated editorially that it would become ono of the "most. 


Note on dark energy and 

dark matter problems (3) 

+ Inthe dark matter problem, the G-forces 
produced on the galactic arms to hold them 
together have been assumed to be positive gravity forces 
from hidden (dark) mass inside the galaxy and arms. 

+ Instead, it is proposed that those forces are in fact 
antigravity forces — from accumulations of Dirac holes 
(negative mass matter) just outside the galaxy — acting 
back on the galactic matter to repel it. 

^ As source charges, these persisting holes continue to 
radiate negative energy photons, producing and sustaining 
negative energy EM fields and potentials. Those contain. 
the missing "dark energy" of the cosmos. 

+ Dark energy is just the negative energy fields and flows 
from dark (negative) matter as source charges. 


Dark (negative) energy and 
dark matter: Galaxy Integrity and 
expansion of the universe (1) 


= A sudden impulsive and very strong energy gradient across а region 
o vacuum lifts electrons from the Dirac sea, flowing in one 
direction, and leaving behind unfilled negative energy Dirac holes 
flowing in the opposite direction. The flowing Dirac holes are 
currents of "dark matter” (matter having negative mass energy). 

+ The negative-energy hole is not a positive-energy positron, contrary 
то the prevailing interpretation. A positron has positive mass-energy 
and positive energy fields; а hole has negative mass-energy and 
negative energy fields, Equating the two has always been a logical 
mon sequitur 

+ Asa source charge, the persisting hole emits negative energy 
photons, establishing and continually replenishing its associated 
negative energy EM fields and potentials, spreading at light speed. 

+ Violent sharp-gradient processes in galactic matter continually 
produce such outward light-velacity streams of negative energy 
fields followed by much slower streams of dark matter (holes). 


Dark (negative) energy and 
dark matier: Galaxy integrity and 
expansion of the universe (2) 


= The outward-spreading dark (negative mass) matter streams. 
are slightly repelled gravitationally by positive-energy 
masses in the galaxy. Thus they "navigate" slightly through 
a galaxy, avoiding matter except for those electrons 
forcefully meeting them and recombining without radiation, 

* The dark matter tends to slow down outside the galaxy and 
exhibit dynamic cumulation (nonequilibrium steady state) 
outside, due to gravitational back-repulsion from the 
cumulations of negative energy outside other galaxies, etc. 

+ The cumulation of this dark matter around and outside each 
galaxy repels positive matter back into its own galaxy and 
also repels positive matter in all distant galaxies. 

* Onward-racing negative energy fields with their Heaviside 
energy components contribute substantially to the effect. 


Dark (negative) energy and 
dark matter: Galaxy integrity and 
expansion of the universe (3) 


sidering he long-neglected giant Heaviside ener 
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matter flow, its cumulation outside the galaxy far exceeds 
Conventional calculations and leads to significant 
gravitational repulsion effects 

* From he collection/cumulation outside the galactic masses, 
the gravitational repulsion back into the galactic matter 
(e.g., back into a spiral galaxy's arms from the altered space 
Scmounding each arm) holds the glacie mater together, 
preventing i from flying арап due to centrifugal forces 
verriding the normal positve gravitational attraction. 

+ This is largely the phenomenology erroneously labelled 
the “dark matter” effec. Its not an attraction from inside, 
ut a repulsion from outside 


Dark (negative) energy and 

dark matier: Galaxy integrity and 

expansion of the universe (4) 

^ Continuing accumulation of dark matter and negative 
energy concentrations outside each galaxy results in the 
increasing mutual repulsion of galaxies. At some point in 
the past, withthe increasing Dirac hole cumulations the 
increasing mutual gravitational repulsion of the galaxies 
caught up with and exceeded their gravitational attraction, 
and it continues to slowly increase, further exceeding it 

+ This reversed the deceleration of the expansion and 
generated and continues to generate the acceleration of the 
expanding universe, by gradually increasing the mutual 
departing intervelocities of the galaxies 

= Originally positive С attraction between galaxies was 
slowing universe expansion, Finally the cumulating 
antigravity caught up and surpassed it. So now the 
expansion of our universe is increasingly accelerated 


Dark (negative) energy and 
dark matter: Galaxy integrity апі | 
expansion of the universe (5) 


* Negative energy and dark matter can be investigated 
on the bench, using Bedini techniques* and other 
techniques used by Sweet.** 

* Together with its Heaviside component, dark energy 
from the dark matter produces significant antigravity 
effects** and many other effects. 
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Dark (negative) energy and dark matter: 
Producing anomalous Pioneer drag 


+ Ina galaxy, violent gradient processes 
are continually occurring, continually 
producing dark matter and flows of 
negative energy slowly cumulating 
outside the galaxy. Dark matter 
accumulations outside produce mare 
antigravity fields back into the galaxy, 
acting on galactic matter, than does the NASAS Plonee spacer 
thinner concentration in the flow inside 
the galaxy. A similar effect surrounds the sun. 

* А spacecraft moving away from our sun towards the outside of the 
galaxy, experiences a "net drag" force upon И, due to the excess G- 
repulsion from the outside dark matter accumulation. This accounts 
for the anomalous drag experienced by NASA's Pioneer 10 
spacecraft and some others, 


Some aspects of Bedini's important 
negative energy Investigations (1) 
< EM energy flow occurs in two main forms: 

* Divergent (positive) energy flow, where the 
energy is always trying to diverge out of its flow direction 
through space and escape back 0 the environment. 

* Convergent (negative) energy flow, where excess negative 
energy from the vacuum environment is trying to enter and 
increase the ongoing flow of negative energy. 

"Conductivity" means the ability of the conductor to 

‘hold in" the positive energy on its flow path through 

се, and to "hold back" excess negative energy from 
the vacuum attempting to freely flow into and increase a 
negative flow of energy through space. 
"Impedance" is reduction of conductivity (ability to hold 
in or hold back the change in energy flow). 


Some aspects of Bedini's important 
negative energy investigations (2) {o 
* Positive energy flow encountering an 
impedance will "lose some energy" 
diverged from the energy flow path. 
Less energy flow along the path leaves 
the impedance than entered it. 
+ Negative energy flow encountering an impedance 
will "gain some negative energy" converged in from 
the environment. More negative energy flow along the 
path leaves the impedance than entered it. 
+ Negative energy flow passing through a series of 
impedances can undergo tremendous gain, freely 
receiving excess negative energy from its environment, 


Some aspects of Bedini's important 
negative energy investigations (3) 


* Negative energy flow passing through a 
series of impedances freely receives excess negative 
energy from its environment via each "impedance". 

* If loads are designed for negative energy, impedance 
of load provides an additional energy flow gain, 

* Such negative energy flows are nonequilibrium 
systems, freely receiving excess negative energy from 

ей environment. 

* Intheory, a flashlight battery producing a little 
negative energy could be used in a circuitry of special 
iterative series impedances to power a large city. 

* ‘The vast excess EM energy gathered would freely 
come from the vacuum environment. 


Conversion of negative EM 3 
energy to positive" EM energy 


* Converting negative energy to postive energy is simple. 
® Charge a capacitor (or battery) with the negative energy, 
E Б мата and uin ЕУ 

e The balier charges ily, and also undergoes 
appreciable rejuvenation inside, 

+ The battery charges with much les "operator-input" 
energy, because the environment rely inserts 
йаг negative energy Via he impedance of the 

te 
+ Switch away the rapidly charged battery into another 
iraute, connecting normally 
+ The battery discharges more "normal positive EM 
energy "ino the loads and losses of that circuit than the 
Operator furnished to do the switching and controlling, 


^. Scientific study and development of negative energy loads 
and systems сап rapidly solve the energy crisis forever. 


Einstein's admonition 


the scientist makes use of a whole 
arsenal of concepts which he imbibed 
practically with his mother's milk; and 
seldom if ever is he aware of the eternally problematic 
character of his concepts, He uses this conceptual 
material, or, speaking more exactly, these conceptual 
tools of thought, as something obviously, immutably 
given; something having an objective value of truth 
which is hardly even, and in any case not seriously, 

to be doubted. ...in the interests of science it is 
necessary over and over again to engage in the 
critique of these fundamental concepts, in order 

that we may not unconsciously be ruled by them. " 
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PART I: APPENDIX; Vulnerability of Network-Centric Warfare 
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Appendix 2: Example: Vulnerability 
of Network-Centric Warfare 


Nullified by asymmetric energetics warfare 
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Network-centric warfare 
(NCW) in part of the theater 


+ A developing US, style of warfare based on force 
tion and total network implementation on the 
Sanc to unify and coordinate resources, forces, and 


+ Particularly directed toward interoperability. 

* Ensures all facets are "playing from same sheet of music". 

* Shifts sources of power to information-based activities. 

+ Commanders effectively direct the various elements of the 
action, in real-time or near-real-time. 

* Replaces the older notion of “orchestrating the 
battlefield’, but goes much further E accenting 
interoperability, communications, and architecture. 


гБ. Network-centric warfare 
includes many good things 


* Continuous adaptive acquisition 
* Robust operational prototyping, 


ССА 

* Better than forecasting a need 15 ta 25 years hence, freezing 
design then making I fit into the reality that emerges 

+ Work-in strategy threats and technology first, which yield 
concept development 

+ Balanced approach between creativity and implementation 

* Train for the known but educate for the unknown 

+ Based on mission capabilities package — the sum total of 
that which is necessary to perform a task 
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HE Basic intent of NCW (1) 


(Also see following slide) 


+ Time delays out of Observe, Orient, Decide, Act (ООБА) 
loop.* 
+ Immediacy of NCW information permits accomplishing ООБА. 
cycle on a smooth, nearly continuous basis at all levels of 
command, for "empowered self-synchronized" operations. 

= With training, immediacy of near-total information available at 
all levels should further accelerate the semi-independent 
operations for "much greater speed of command." 

* Permits decentralizing or flattening the command structure, 
taking the control function down to the lowest practicable level 
of command and shortening the response cycle. 


TERT ohn Boyds famous oop, widely known in strategy circles 
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potent factors in the advance and civilization of mankind.” The time is not dis- 
tant when this prediction will be fulfilled, In 1898 and 1900, it was offered by 
me to the Government and might have been adopted, were I one of those who 
would go to Alexander's shepherd when they want a favor from Alexander: 


At that timo, I really thought that it would abolish war, because of its 
unlimited destructiveness and exclusion of the personal clement of combat. 
But while I have not lost faith in its potentialities, my viows have changed 
since. War сап not be avoided until the physical cause for its recurrence is 
removed and this, in the last analysis, is the vast extent of the planet on 
which we live. Only through annihilation of distance in every respect, as the 
conveyance of intelligence, transport of passengers and supplies and trans- 
mission of energy will conditions be brought about some day, insuring per- 
‘maneney of friendly relations. What we now want most is closer contact and 
better understanding between individuals and communities all over the earth 
and the elimination of that fanatic devotion to exalted ideals of national ego- 
ism and pride, which is always prone to plunge the world into primeval Баг. 
barism and strife. No league or parliamentary act of any kind will ever pre- 
vent such a calamity. These are only new devices for putting the weak at the 
merey of the strong. 


Thave expressed myself in this regard fourteen years ago, when a com- 
bination of a few leading governments, a sort of Holy alliance, was advocated 
by the late Andrew Carnegie, who may be fairly considered as the father of this. 
idea, having given to it more publicity and impetus than anybody else prior to 
the efforts of the President. While it ean not be denied that such aspects might 
be of material advantage to some loss fortunate peoples, it can not attain the 
chief objective sought. Peace can only come as a natural consequence of uni- 
versal enlightenment and merging of races, and we are still far from this bliss- 
ful realization, because few indeed, will admit the reality — that God made 
man in His image — in which case all earth men are alike. There is in fact but. 
one race, of many colours. Christ is but one person, yet he is of all people, so. 
why do some people think themselves better than some other people? 


“As I view the world of today, in the light of the gigantic struggle we 
have witnessed, I am filled with conviction that the interests of humanity 
would be best served if the United States remained true to its traditions, true 
to God whom it pretends to believe, and kept out of “entangling alliances.” 
Situated as it is, geographically remote from the theaters of impending con- 
flicts, without incentive to territorial aggrandizement, with inexhaustible 
resources and immense population thoroughly imbued with the spirit of lib- 


| Basic intent of NCW aE 


The asymmetric response 
“History knows many examples how 
the employment of a new weapon Marshal Andr бево 
initially gave considerable success because the enemy. 
‘caught unawares and not knowing the combat capabilities 
of this weapon, was for some time incapable of effective 
counteraction.” 
ҮЧ. Vo. Savin, The Basie Principles of Operate! 
Атала Tact, Moscow, 1972) 


"Of particular importance is basic research aimed at 
discovering still unknown attributes of matter, phenomena, 
and the laws of nature, and developing new methods for. 

their study and use to reinforce the state's defense capability." 


mo 


Network-centric warfare: E 

Assumptions defeated 

+ NCW assumes GO — Group Order and coherence — 
in operation of equipment, networks, personnel, and 
units, That is an already-countered assumption, 

+ When the battlefield opponent fits its implicit 
assumptions, NCW is superb and devastatingly 
Successful 

+ When the assumptions are asymmetrically violated 
via energetics means, NCW is an instant disaster. 

= Rapid destruction of communications and order. 
+ Rapid defeat of disanayed NO GO US. forces in 
short order. 
+ Against an opponent (such as FSEVKGB, Yakuza, 
E ап орропеп: eu a eae NE 
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E Incident in World War 2 


+ In WW Lin one incident commanders produced a rigid 
plan of attack, massive, and down to the finest details. 
+ Predicted superb success for such a superb plan. 
* The attack was a total disaster. The Germans violated the 
programming assumptions and chewed up the operation, 
= Lessons to be learned: 
* A strategy may work against an opponent fitting its 
implicit assumptions. 
+ It fails miserably against а foe who can and does deviate 
asymmetrically from the implicit assumptions, 
^ Remark: Network-centric war worked decisively against a 
highly inferior Iraqi military, but proved nothing at all for 
asymmetric warfare in a modern energetics weapons arena. 


E КОЛУ forces: аќ 


< At the battle of Gettysburg, forces reacted with programmed 

ог stereatyped responses, 

* Both Blue and Gray forces followed their programs, 

+ Commanders were powerless to change their own tactics. 
*— Confederate cavalry under Stuart was absent the first day. 
+ 17000 men fell in one day. 

= It turned the tide of the Civil War against the Southerners. 

* We speak of "BlueGray War" or "BlueGray conflict" as 
maximum killing conflict, in a force that is set 
(programmed) against itself (in civil warfare), particularly 
by energetics means, 

* Conversion enables the ultimate "reprogramming by higher 
power" and thus the ultimate BlueGray war. 


Part of a song* about the 
Battle of pettysburg vit 


"Seventeen thousand fell today; 
The cannons roared and blew them all away. 
Blood ran red from Blue and Gray, 

‘And seventeen thousand fell today." 


"Broken bodies lying all around, 
‘Moulin’ in the sun and on the ground, 
Pigs and vultures came from far away 
Lawd, they had а feast laid ош today. 
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For a world army of 

energetics robots 

> After sunk costs on the front end, replica (йдъ, 
precursor robots cost about опе cent each. 

+ A billion "carrier" robots — each with a thousand 
"secondary" weapons robots aboard — is about 1,001 
trillion weapons costing a bit more than $10 billion, 

+ This is sufficient to attack and destroy all modern 
nations, peoples, installations, weapons systems, et. 
many times over. Nothing is immune or protected 

* Even $1 billion (and time to reproduce all those robots 
and expense to get control of them) is sufficient to 
allow destroying ай one's enemies with their weapons 
Systems, populations, facilities, and installations. 


Some example scenarios SS 


+ New National Emergency 
scenario. 

» Chinese scenario. 

* Terrorist scenario, 

* Gradual defeat scenario. 

* Dissolution of society 


scenario. 
* Sudden defeat scenario. 
* Massive sleeper 
conversion scenario, 


Scenario 1: Substantial new 
national emergency arises 


+ U.S. President is whisked on 
board Air Force One, complete 
with entourage. 

* Key congressmen are whisked 
to secret underground facility. 

* Alert forces react, patrolling 
skies, border, oceans, cities, etc. 

* Command and control 
Centers on full alert and. 
in emergency operations. 

+ ICBM, bomber, and nuclear 
subs ready and/or deployed. 


Kill of President and Vice President: K 


Use of ultimate "throwaway" assassins (1) 


* Converted staff and security personnel. 
on board the Presidential aircraft have 
personas triggered by implanted, 

waiting robots, 

* BlueGray conflict erupts on AF-1. Converts 
kill president and his party. 

* Open gun battle between security 
people. Converts kill others, who 
are completely outnumbered. 

* Converted pilots calmly fly AF-1 
into the side of a mountain, turning WHEN REAGAN stor 
it into a fireball and dying with it. 


Kill of President and Vice President: 
Use of ultimate "throwaway" assassins (2) 
* At same time, other conversions are 
triggered in separate facilities of 
the Vice President, Converts 
destroy facilities and kill the VP. 
+ Simultaneously, triggered conversions 
in congressional facilities occur. Converts 
methodically kill all personnel and congressmen, 
then destroy facility with themselves in it 
+ Facilities and personnel for Joint Chiefs, Supreme Court, 
State Department, etc. are destroyed in similar fashion, 
* Very quickly the U.S. is devoid of most of the leaders of 
its government. Process can continue further downward. 


Sleeper conversions triggered 
and key personnel destroyed 


+ Key personnel convened; energetics robots (d 
begin destroying equipments, C4, weapons, 
patrol vehicles, etc. 


+ BlueGray warfare erupts throughout security 
forces as equipment fails or is destroyed. 
+ Converted and nonconverted personnel in 
security forces "eat themselves" by killing each other off. 
* Command and control centers "eat themselves" and fail. 
* Entire strategic force has bombers, weapons, nuclear subs, 
carriers, etc. destroyed by robots. Converted personnel 
attack and "eat each other" and destroy own friendly 
facilities by BlueGray conflict 
+ Entire U.S. is utterly destroyed, as robots finish mop-up. 


Additional actions 


Massive robot attacks and conversions 
unleashed on cities, civilian populace, 


facilities such as power stations and 
refineries, ports, etc, 
* Civilian populace in full BlueGray war because of 
extensive conversions. Populace consumes itself. 
* Power stations, refineries, port facilities, bridges, 


‘major buildings and facilities destroyed. 
* America becomes a smoking ruins. R 


+ Anew, "Pigs and vultures came from far away, 
Lawd, they had a feast laid out today. " 


= End result: GO to ко-со® 


* System stability and survival 
assumptions of network-centric й 


BS 


warfare are totally negated. 


* Without energetics defense, 
network-centric warfare 
forces can be swiftly and 


easily destroyed in the era of 

asymmeicenergetcs weapons. WRX 

* Nuclear weapons, nuclear ` A 
propulsion systems, and nuclear у“ SN 
power systems are easily and EN N 

juickly dudded by QP weapons. 

+ Strategic capability of the United = ы 

States is very rapidly destroyed. 


[ Scenario 2: Chinese scenario (1) 


+ China prepares both ways: to К 
accommodate, and to strike and destroy. 
* FSB/KGB inserts mass "sleeper" 

personas in all key Chinese officials 
+ Cooperation (or conversions) in 

Chinese at various levels, and in 

targeted nation’s (U.S.'s) port and 

security personnel 
+ Chinese insert numerous shipping 

containers filled with nuclear weapons 

and other WMD, into United States. 

Converts in U.S. ports and in officialdom assist overtly. 
+ 50 to 100 Chinese nukes inserted in U.S. cities. 


a Scenario 2: Chinese scenario (2) 


< Inserted nukes are detonated, in the 
dirt, destroying major U.S. cities; 
150 million U.S. casualties. it 
* BlueGray war erupts; Yakuza 
finishes off U.S. 
+ FSB/KGB then promptly retriggers. 
massive sleeper Chinese conversions. 
* Violent BlueGray war erupts in China 
and China destroys itself very quickly. 
+ FSB/KGB emerges winner. 


+ If deemed necessary, sleeper conversions in Yakuza 
destroy Yakuza also. 


a Scenario 3: Terrorist scenario f) 


* Organized terrorist leaders undergo conversions, 
as do selected ancillary U.S. personnel etc. 
+ Converts in several nations provide nuclear 
weapons to terrorists (such as Al Qaeda). 
* Containers filled with nuclear weapons openly 
Inserted in US. U.S. converts assist directly. 
+ 50 to 100 nukes inserted into U.S. cities, also other WMD. 
> Terrorist converts detonate nukes, destroying. 
cities and producing 150 million casualties, 
= US. BlueGray war erupts due to internal 
conversions, Yakuza finishes off the U.S. 
+ FSB/KGB retriggers terrorist converts 
* BlueGray war consumes terrorist organizations, 
‘Arab nations, etc. which eat themselves. 


$ Hypothetical conversation; [ 


* Q: "How many dedicated hard-core terrorists 
would you like inserted in the United States? 

* A: "One million. " 

Response: "Piece of cake. From а distance we will 
put sleeper conversion personas in a million carefully 
chosen Americans (young, strong, active, intelligent, 
knowledgeable) and suddenly switch them. " 


* Q: "Will they be dedicated, and will they Ё 
be willing martyrs? " 


* A: "Far better than any you presently have available 
for insertion. They will also be unrecognizable prior 
to the conversion switching. " 


Scenario 4: Gradual defeat scenario ogg 


* Conversions in selected elements of U.S. 
society, with sophisticated switchable й 
personas, 
* Polarizations — disagreements, oppositions, 
fanaticism — intensify slowly in polarized society. 
* Courts, law bodies, law enforcement, 
government levels gradually split into 
multiple warring factions. 
* Entropy of society grows steadily and without 
bounds, spurred by slow increase in converts who keep 
intensifying polarizations. There is chaos in the streets. 
* Entropy and conflict increase to where paralysis begins. 


Part 1 [d 61 


erty and right, this country is placed in a unique and privileged position. It is 
thus able to exert, independently, its colossal strength and moral force to the 
benefit of all, more judiciously and effectively, than as a member of a league. 


Ihave dwelt on the circumstances of my early life and told of an айе 
tion, which compelled me to unremitting exercise of imagination and self-ob. 

servation. This mental activity, at first involuntary under the pressure of ill 

ness and suffering, gradually became second nature and led me finally to rec- 

ognize that І was but an automaton devoid of free will in thought and action. 
and merely responsive to the forces of the environment. Our bodies are of 
such complexity of structure, the motions we perform are so numerous and 
involved and the external impressions on our sense organs to such a degree 
delicate and elusive, that it is hard for the average person to grasp this fact. 

Yet, nothing is more convincing to the trained investigator than the mecha. 

istic theory of life, which had been, in a measure, understood and pro- 

pounded by Descartes three hundred years ago. In his time, many important 
functions of our organisms were unknown and especially with respect to the 
nature of light and the construction and operation of the eye, philosophers 
were in the dark. 


In recent years, the progress of scientific research in these fields has 
been such as to leave no room for a doubt in regard to this view on which 
many works have been published. One of its ablest and most eloquent expo- 
nents is, perhaps, Felix le Dantee, formerly assistant of Pasteur. Prof. 
Jacques Loeb has performed remarkable experiments in heliotropism, clearly 
establishing the controlling power of light in lower forms of organisms and 
his latest book, “Forced Movements,” is revelatory. But while men of science 
accept this theory simply as any other that is recognized, to me it is a truth 
which I hourly demonstrate by every act and thought of mine. The con- 
sciousness of the external impression prompting me to any kind of exertion, 

physical or mental, is ever present in my mind. Only on very rare occasions, 
when I was in a state of exceptional concentration, have I found difficulty in 
locating the original impulse. The by far greater number of human beings are 
never aware of what is passing around and within them and millions fall vic- 
tims of disease and die prematurely just on this account: The commonest 


every-day occurrences appear to them mysterious and inexplicable. One 
may feel a sudden wave of sadness and rack his brain for an explanation, 
when he might have noticed that it was eaused by a cloud cutting off the rays. 
of the sun. He may see the image of a friend dear to him under conditions, 
which he construes as very peculiar, when only shortly before he has passed 
him in the street or seen his photograph somewhere. When he loses a collar 


Scenario 4: Gradual defeat scenario ogg 


+ Economy collapses, culture collapses. 
* Will, emotional intent, and ability to get. tá 
things done wither away and die. U.S. 
society grinds to a halt, consumes itself 
+ U.S. is "defeated" mentally and emotionally, fading into 


entropy (anarchy) with direct self-killing and intense 
BlueGray war. GO becomes NO-GO. 


= Yakuza scalar interferometers augment 
the chaos and destruction, assisting in ie 
causing catastrophic U.S. economic collapse. 

+ Then Yakuza methodically completes total destruction 
of the U.S. with its scalar interferometers, 


Scenario 5: Dissolution of society (1) 2 


* Switchable persona conversions in selected leaders 
of U.S. activist groups, influential 
groups, media groups. 
* Some gradually switched into 
conversion; deepen disinformation 
and activist programs. 
* News media, government agencies, activists perverted. 
* US. groups set against other U.S. groups, with slowly 
increasing fanaticism, 


* BlueGray war between groups starts and increases. 
steadily in intensity. Society begins to consume itself, 


Scenario 5: Dissolution of society (2) 3 


+ Purposeful and concerted peaceful actions mostly 
cease; nation and culture come unglued as senseless 
violence begins and escalates. 


* National culture unravels, polarized uf 
‘opposing groups are "eating each 
other". Dissolution of the nation, of 
the culture, and of "normal" GO efforts such as by 
populace, military forces, police forces. 

* Electrical power system destroyed; © 
economy violently collapses. 


< Robots and Yakuza "finish off 
remainder of populace and society. бу 


© Scenario 6: Sudden dete Д 
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biowar, missiles, and field forces, U.S. military neutralized, 
+ Total BlueGray warfare without rhyme or reason rapidly 
consumes America, collapsing the populace and the 
entire nation. Then Yakuza methodically finishes off remnants, 
+ Can occur in two days or less; even in two hours 


Scenario 7: Massive 
sleeper conversion 


+ Pre-insert switchable sleeper personas in millions; ай leaders. 
* Congress, president, cabinet, 


high officials, defense leaders. 
+ Particularly saturate leadership 
‘of WMD retaliation and 


deterrence, military, police. 
+ Particularly include Israel, 
+ Evoke "sudden destruction" scenario, just 
after switching-in all sleeper conversions. 
+ Entire society quickly nullified as all sanity and ordering 
lost. President, Congress, pentagon hierarchy, all security 
hierarchies commit suicide or destroy each other and populace. 
+ Society destroys itself at same time that Yakuza, terrorists, and 
others are attacking and destroying any remaining vestiges. 


Important conclusion desk 


+ Present scenario chosen seems to be a combination of e 
лкнн and e masc eer czar, 
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internal overt destructive actions against the U.S. 
* USS. is unprepared to detect or defend against inserted 
sleeper conversion personas, triggerable at any time. 


fe Remarks Aht 


^ Hundreds of other scenarios exist and can be initiated. Limited 
only by imagination and ingenuity of planners and by 
availability of energetics weapons and capabilities. 

+ All concepts that "military organizations and 
systems keep functioning and viable as totally 
reliable forces" are in error from the outset by 
conversions, including U.S. network-centric warfare. 

+ Presently planned Army of the Future is neutralized and defeated 
by energetics warfare. It can be neutralized in the mind, body, 
equipment, signals, organizations, and functions modes 
simultaneously. 

^ One or more of these or similar scenarios are now in place 
and already slowly progressing in the operations phase of 
asymmetric war against us. 

+ By early 2007, operations phase is expected to destroy us. 


Final urgent commentary (1) ‘Re 


> Russian energetics has secretly applied Einstein's 
admonition for more than a half century. 

* Long ago worked the major "kinks" out of EM, GR, 
quantum theory, etc. and achieved a grand unified 
field theory (СОЕТ) that has been highly weaponized. 

* Our immediate problem is to sufficiently catch up at 
the most desperate speed possible, particularly in 
psychoenergetics. Barrier is U.S. scientific community. 

* Presently we cannot defend against the eerie new 
destruction threats rapidly converging upon us, at the 
same time different but equally destructive threats are 
converging or have reached total destruction capability. 


Final urgent commentary (2) й 


* The greatest problems are our severe 
Jags in our 
* Century of delay in correcting the 
terribly flawed CEM/EE model. i 
* 60 year delay in psychoenergetics, 
massive sleeper conversion, and the 
eerie nonmaterial robots. 
* Unless U.S. science is sharply P) 
awakened from its century long 
slumber, we are essential ot 
already defeated and finished. 


Final urgent commentary (3) TE 


* We presently have one slim chance. 


* Given that Israel does somehow have 
defenses in psychoenergetics, then Israel à 
may be able to save the U.S. again, as it 


did in the 19705, in 1986, twice in 1997, 
and again atthe end of 1999 and inthe’ {$ 

first part of 2001. 
* If, on the other hand, Israel itself will be 


destroyed this time, then nothing we have 
will save us. 
* In that case, the U.S. scientific community 


will have destroyed us. us science 


t 
Ld Final urgent commentary (4) [^ 
e 


* The darkest days in the 
history of our republic lie 
immediately ahead of us. 


* Hopefully present, rapid 
Israeli developments (and others) may 
reduce or nullify the conversion threat. 
* If we are to survive, we shall need the 


most strenuous and rapid effort in our 
history, now. 


* In times of grave peril, Americans have always rallied to 
national liberty and survival. We must do so again. 


God bless and keep America! We pray for its survival. 


«tA © 
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THE END 
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is at the center of the 3350 bîlion Бай зал scandal" Business Week. Jan, 29. 1006, p. 42. 
43,4641. 


xiv. See (a) M. W. Evans, Р. K. Anastasovski, Т. E. Bearden et al, "On Whitaker's 
Representation of the Electromagnetic Entity in Vacuo, Part V: The Production of 
Transverse Fields and Energy by Scalar Interferometry,” Journal of New Energy. 43), 
Special Issue, Winter 1999, p. 76-78, This paper gives a succinct mathematical 
development of scalar interferometry, using a higher group symmetry electrodynamics. The 
original Whitaker papers giving the bass for scalar interferometry are listed in references 
si хай) below. 


sv. Graham Н. Turbiville, Je, Weapons Proliferation and Organized Crime: The 
Russian Miltary and Security Force Dimension. US. Air Force Academy, Insitute for 
National Security Studies, Colorado Springs, CO, June 1996, 


хи. For conventional consideration of hurricane increases, see (a) Lennart Bengtsson, 
"Hurricane Threats," Science. Vol. 293, 20 July 2001 p. 440-441; (b) Stanley B. 
Goldenberg et al, "The Recent Increase in Atlantic Hurricane Activity: Causes and 
Implications," Science. Vol 283, 

20 July 2001 p. 474-479. For a young weatherman who recognizes the direct use of weather 
engineering when he stes it, and is steadily reporting and exposing it, see meteorologist 
Scott Stevens website hrap: www. weatherwars info. 


avii. А notable exception is meteorologist and TV weatherman Scot Stevens, who. 
observes and publishes much information on the weather war going on in the skies over the 
United States, on his website hp/hwwveweatherwar. info. 


xvii. Particularly professional and hard-hiting coverage of the desperate energy 
situation is given by Matthew Simmons, head of Simmons & Company Intemational. 
Highly professional presentations of the real situation in energy worldwide, is available in 
PDF format from the Simmons website http www simmonsco-imtl сопи. 


ES Т. E. Bearden, "Precursor Engineering: Directly Altering Physical Reality," 
Explore. 13(2), 2004, p. 50-60. Briefly, there are no forces or force fields in mass-tree 
space, but only in mass systems. For electromagnetic systems, what we call "force" is the 
ongoing interaction of the force-free EM field in space, with charged mass q. That ongoing 
interaction is identically force. Force is therefore the ongoing effect of a more fundamental 
ongoing causative interaction of curved space with mass, 

"The field in space is simply an energy pater, existing as a change to the virtual particle 
fux of the vacuum (particle physics view) and a curvature of spacetime (general relativity 
view). И is also а set of Whitaker energy flows, where by "change in energy” we mean 

"change in the УРЕ of the vacuum,” and "change in the curvature of spacetime" 
Accordingly, we may formally define energy as spacetime curvature, and also as change in 
the VPF of the vacuum. 

The precursor EM field is simply dhe EM field as it exists in mass 
the field's interaction with matter to form forces and a force field. 

The precursor EM field — even a "static" field — is also a set of ongoing Whitaker 
energy flows that continue so long as the field is merely present. So unlimited energy flow 
itself is free for one's taking and using, from any precursor (force-free) field or potential 
that is established in space. A region of spacetime curvature may be modeled as comprised 
of a harmonic series of bidirectional longitudinal EM waves real EM energy flows from 


ree space, prior to 
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button, he fusses and swears for an hour, being unable to visualize his previ- 
ous actions and locate the object directly. Deficient observation is merely a 
form of ignorance and responsible for the many morbid notions and foolish. 
ideas prevailing. There is not more than one out of every ten persons who 
does not believe in telepathy and other psychie manifestations, spiritualism 
and communion with the dead, and who would refuse to listen to willing or 
unwilling deceivers? 


Just to illustrate how deeply rooted this tendency has become even 
among the elear-headed American population; I may mention a comical inci- 
dent. Shortly before the war, when the exhibition of my turbines in this city 
elicited widespread comment in the technical papers, I anticipated that there 
would be a scramble among manufacturers to get hold of the invention and I 
had particular designs on that man from Detroit who has an uncanny faculty 
for accumulating millions. So confident was I, that he would turn up some 
day, that I declared this as certain to my secretary and assistants. Sure 
enough, one fine morning a body of engineers from the Ford Motor Company 
presented themselves with the request of discussing with me an important. 
project. “Didn't I tell you,” I remarked triumphantly to my employees, and 
one of them said, 'You are ‘amazing, Mr. Tesla. Everything comes out exactly 
as you predict.” 


As soon as these hardheaded men were seated, I of course, immediately 
began to extol the wonderful features of my turbine, when the spokesman 
interrupted me and said, “We know all about this, but we are on a special 
errand. We have formed a psychological society for the investigation of psy- 
chic phenomena and we want you to join us in this undertaking.” I suppose 
these engineers never knew how near they сато to being fired out of my offic. 


Ever since I was told by some of the greatest men of the time, leaders in 
science whose names are immortal, that I am possessed of an unusual mind, I 
bent all my thinking faculties on the solution of great problems regardless of 
sacrifice. For many years, I endeavored to solve the enigma of death, and. 
watched eagerly for every kind of spiritual indication. But only once in the 
course of my existence have I had an experience which momentarily im- 
pressed me as supernatural. It was at the time of my mother's death, 


Thad become completely exhausted by pain and long vigilance, and one 
night was carried to a building about two blocks from our home. As I lay 
helpless there, I thought that if my mother died while I was away from her 
bedside, she would surely give me a sign. Two or three months before, I was 
in London in company with my late friend, Sir William Crookes, when spiri 


the source charges producing the associated EM fields and potentials (ЕМ curvatures of 
spacetime). One merely has to intercept and collect the freely flowing EM energy from any 
static field or potential, and prevent any of the collected energy being used in one's circuit 
to destroy the source of potential or the source of field. This is easiest accomplished by 
potentializing the circuit with its charges q pinned, so dard = 0. Then switch away the. 
Completely undepleted extemal source of potential, rocomplete the circuit (as with a diode 
and resistor in series), unpin the electrons and allow current to flow. The new "freely 
potentialized” circuit will then freely dissipate power in that circus loads and losses, until 
аЙ the initial free potential energy is dissipated, The free energy flow phenomenon and 
insulting free potential energy change in the absence of current, actually is the physical 
mechanism that generates the gauge freedom axiom, whereby the potential —and thus the 
potential energy — of any EM system can be freely changed at will, and without doing 
work. 

"Because precursor fields are copious free flows of energy continually extracted from the 
vacuum via the source charges, one can direcuy engineer very powerful changes in the 
energy of the causative force-free precursor field, requiring that one furnish only a bit of 
work for the switching and structuring and controlling of the freely available energy flows 
comprising that change. Thus one can almost freely produce a very large precursor energy 
field set prior to forces and "field work" being involved at all. By subsequently interacting 
this very large but nearly free precursor energy field set with charged mass in a physical 
system, extraordinarily large forces and physical effects (work) are then almost freely 
produced in the mass system. This strongly calls attention to the fact that there are no 

"conservation of work" laws in physics! There are only conservation of energy laws. Work 
is simply changing the form of energy; if the "energy changed in form" is received for free, 
then so can the resulting work be “for free". In the present scientific view, this is 
nogentropic engineering — and it is perfectly permissible by the laws of nature and of 
physics. 

‘One must also be careful to distinguish between "internal system work" and external 
work by the system on something else (an external load). To do intemal work, a single 
joule of EM energy can be "used" (converted in form) again and again, to produce multiple 
Joules of work all internally on the system. Work rigorously is the change of form of 
energy. Given X joules of energy to begin with, one can get X joules of work in one change 
of form of the energy — and i that work was intemal and попе of the energy in the new 
fom is lost from the system, one still has all the energy left within the system, just in a 
different form from what it was in the beginning. If the system still collects this energy in 
"ts new form and does not allow its dissipation, it can again be changed in form (eg, back 
то the original form) to produce X more joules of work intemally to the system. But then 
the energy is still present, and now in the original form again! Closed looping that 
“circulation” of changing-form-energy, while preventing any losses of the circulation flow, 
в a problem for the dogmatic advocate castigating perpetual motion [which is actually 
Newton's first law of motion) The "perpetual motion while doing continuous work with no 
additional energy input is impossible” statement contains a false assumption: that each 
time energy changes form and thereby does work, the work is external work by the system 
оп an external load, and the control of the energy in the new form is just "lost" — Le, the 
energy in the new form is just dissipated on out of the system, never again to return. One 
does not have "dissipation of energy" as work unless the energy in its пем form after the 
‘work is lost from the system. IF it is not dissipated out of the system, contol of it by the 
System has not been lost. t can again be used to perform additional internal work in the 


system, though not extemal work outside the system if it is to continue doing internal work- 
Зо it will do that internal system work indefinitely. Note that this ferm of "perpetual 
‘motion and perpetual internal work with no additional energy input” is quite compatible 
‘with the conservation of energy law, once ane recognizes the difference hetween intemal 
‘work and external work, and understands that work is rigorously the change of form of 
energy, nothing else It ix still quite tue that, in the engineering sense where one wishes 10 
ido external work on an extemal load outside the system, then the dissipated energy 
performing werk in the extemal load is mot recovered (usually), and the usual simple 
thermodynamics emerges. 

Ву precursor engineering (Le. Russian energetics), one can pay a litle bit to almost 
freely engineer very large energy patterns in mass-free spacetime, prior to their subsequent 
interactions with mater. Then by simply interacting these "almost freely developed pure 
energy structures and dynamics" with charged matr, very great work (force effects, or 
force engines acing in that charged matter) can be almost freely produced, including at 
great distances. By continuing ta propagate a hoary old false EM model that stil assumes. 
force fields in space (and thereby still assumes the old material ether) cur own scientific 
leaders ae blindly and very determinedly withholding the US, scientific community from 
knowledge and use of precursor engineering (energetics) and therefore from knowledge and 
use of negative entropy engineering. Since the KGB weapon scientists are using precursor 
engineering (energetics) in superweapons of great power, he ignorance of our scientific 
leaders and their refusal to change the terribly flawed CEWEE model are leading the 
United States directly into our catastrophic destruction. 


xx Майа Tesla, "Pioneer Radio Engineer Gives Views on Powe,” New York 
Herald Tribune. Sep. 11, 1932. 


xxl. ECT Whitaker, "On the Partial Differential Equations of Mathematical Physics." 
Mathematische Annalen, Vol. 57, 1903, p. 33355, Downloadable from 
ww cheniere org. 


XL Б.Т. Whitaker, "On an Expression of the Electromagnetic Field Due to 
Electrons by Means of Two Scalar Potential Functions" Proc. Land. Math. Soc. Series 2, 
Vol. 1, 1904, р. 367-372. Downloadable from www.cheniere org 


X. 4. D. Jackson, Classical Electrodynamics, 2nd Edn., Wiley, 1975, p. 249. 


xiv Elsewhere we have formally corrected the present Second Law of 
thermodynamics, which is an oxymoron implicitly assuming its contradiction has fist 
occurred (0 move the system away from equilibrium, thus lowering #5 entropy — a 
negative entropy operation). The old Second Law deliberately does not account its assumed 
preceding negative entropy operation. Ie then accounts only for the entropic decay of the 
outot-equilibrium system back to equilibrium — the state of maximum entropy. That is 
‘why i prescribes only the production of increasing positive entropy. 
Written presently as {Û £ AS « ++), the Second Law assumes — but deliberately does 
not account for— its own contradiction by a prior negative entropy operation (=e < ASS 
0), and thus formally is a logical oxymoron and always has been. The old Second Law (0 & 
AS < Ser) must be replaced by the new law (_ < AS < +e), which now also accounts for 
the previously unaccounted but implicitly assumed prior negative entropy precursor 
eration. 
oP yer cen, thn overall new Second Law is i 


in systems in two serial phases: first 


an excitation (potentialization, or asymmetric regauging) phase occurs in which the system 
departs from equilibrium Ма the new half-law ( 2 < AS < б) The potentialization phase is 
then followed by the excited system's decay back ro equilibrium by the old Ван ам (0 < 

A5 < +e) For such separate potetalization and decay phases, the second law can be 
‘expressed as the equation (en < AS < +e) = (-а < AS < 0) + (0 £ AS < +e) In that form, 
the old second law is the rightmost term and is easily seen to be only а "half-law”, It merely 
accounts the decay of a previously excited system, back а equilibrium. The new overall 
Second Law is (i) consistent with experiment, (i) includes the known thermodynamic 
contradictions to the old Second Law (several are given in Kondepudi and Prigogine, 
Modem Thermodynamics, Wiley, 1999, p. 459), Gii) includes transient statistical 
fluctuations in an equilibrium system including their initial negative entropy halves, (v) 
removes the logical error in the old law's statement, and (v) now includes negative entropy 
engineering (precursor engineering, or what the Soviet КОВ weapon scientists dubbed 
energetics). Since every charge and dipole in the universe explicitly and freely pours out 
теш observable EM energy at light speed, without any observable energy input (which 
means with only virual-state energy input), then every charge already demonstrates 
fomtinuous production af negative entropy and experimentally falsifies the present old 
Second Law. It does, however, comply with the new and corrected Second Law, which is 
clearly and experimentally established once ome studies the "source charge problem" 
together with its polarization of the vacuum and is consequent "broken symmetry of 
‘opposite charges" solution. Every charge therefore happily and continuously produces 
negative entropy, of the sort shown theoretically possible by D. J. Evans and Lamberta 
Rondoni, "Comments on the Entropy of Nonequilibrium Steady States,” J. Stat. Phys, 
109-4), Nov. 2002, р. 895-320. Evans and Rondon despaired of finding any real system 
exhibiting such continuous production of negative entropy, but did allow that, for 
deterministic systems, the "problem remains” After solving the long-vexing source charge 
problem, we then nominated every charge and dipole (and dipolaity) in the universe as 
examples of real physical systems continuously producing negative entropy as predicted by 
Evans and Rondoni. 


xxv. Richard P. Feynman, Robert B. Leighton, and Matthew Sands, The Feynman 
Lectures on Physics Addison-Wesley, Reading, MA, Vol. 1, 1964, p. 12-2. 


эм. Ibid, Voll, 1964, p.24. 


Oed See Т. E. Bearden, Fact Paper, "Perpetual Motion vs. "Working Machines 
Creating Energy from Nothing: With а Discussion of Perpetual Extraction and Emission of 
Real EM Energy from the Vacuum,” available on website www.cheniere.ong. The paper 
also gives a full explanation of the exact reordering and coherent integration mechanism 
used by every source charge to produce continuous negative entropy. 


xxviii. Т.Е. Bearden, Energy from the Vacuum: Concepts and Principles. Cheniere 
Press Santa Barbara, CA, 2002, 


xk P. Drude, Ann. Physik. Vol. 1, p. 568; Vol. J, 1900, p. 370, 869. 


Xe See Raymond А. Serway, Physics for Scientists and Engineers, with Modern 
Physics. Thin Edition, updated version, Saunders College Publishing, Philadelphia, 1992, 
p. 742-745 for a pertinent discussion of drift velocity. 


Xei Serway, ibid. p. 744 shows a typical calculation of a drift velocity of 246 x 
10ехр-ут. 


XXd See E. T. Whitaker, A History of the Theories of Aether and Electricity. London, 
1950 for a treatise on ether theories, their type, their development, etc. 


xxxiii. (а) А. A. Michelson and E. W. Morley, "Influence of motion of the medium on 
the velocity of light.” American Journal of Science. Vol. 31, Series 3, 1886, р. 377-386; (b) 
"The relative motion of the earth and the luminiferous aether,” American Joumal of 
Science. 43), 1887, p. 333; (c) — "On the relative motion of the earth and the luminiferous 
aether,” Phil. Mag. 24(4), 1887, p. 449. 


xxiv. 1. D. Jackson, Classical Electrodynamics, 2nd Edn, John Wiley & Sons, New 
York, 1975, p. 249. 


E Secretary of Defense William Cohen at an April 1997 counterterrorism 
Conference sponsored by former Senator Sam Nunn, Quoted from DoD News Briefing. 
Secretary of Defense William S. Cohen, Q&A at the Conference on Terrorism. Weapons of 
Mass Destruction, and U.S. Strategy. University of Georgia, Athens, Apr. 28, 1997. 


xxvi. 18 any large and powerful organization, essentially the leader does not personally 
implement anything, but makes decisions and issues order. The circle immediately 
surrounding him (first level down in the organization) is bis advisors and staff; they also до 
not personally implement, but relay the orders to appropriate sections of the organization. 
"The second level down is where the large pars (directorates, Sections, etr) of the 
organization exist. A manager at that second level down is busy with administration 
maners, so be personally does not implement. But at the third level down, where the 
suborganization is now smaller, that manager is usually the implementer. To implement is 
to perform actions laterally, in and outside the organization, зо the third level managers 
world is largely a lateral world, with extensive functions, contacts, agreements, ec. with 
‘outside groups and agencies. Now call those third level managers and organizations the 
“implementation entourage" or just the "entourage" for short. This is where all the lateral 
action happens. 

Now apply the bell-shaped normal distribution curve to the entourage managers. At least 
9% are lacking in matters such as ethics ete. Shrink that 9% down to 19%, and now one has 
managers who are in fact very evil persons. They would kill their own grandmother to gain 
power, control, etc. Law and rules mean nothing except unfortunate encumbrances. 
Hereafter we will simply call this evil, grasping, conniving 19% "the entourage’, simply 
understanding it is only 1% or so of those managers at that level. But the entourage is the 
level at which all the skullduggery, murders, assassinations, etc. are planned and either 
carried out or arranged, We are speaking of every large and powerful organization on 
Planet Earth! The entourage is dictated by primate dominance, and this big monkey game 
has been going on in humans as long as there have been humans. 


xxxvii. (а) "The Takahashi Magnets and Motor’, Infinite Energy. Vol. 1, No. 5&6, Nov 
1995/Feb1996, рр. 35-37; (b) Tony Edwards, "Accident in lab creates super motor. The 
[London] Sunday Times, Dec. 10, 1995. Edwards reported an electric motor scooter with 
top speed of 50 mph and range of more than 500 miles using an electromagnetic engine and 
magnets developed by Takahashi. 

The new scooter, developed by Sciex Corporation of Japan, ran оп four ordinary 12-volt 
car batteries. The magnets were based on powder-metallurgy techniques and special 


neodymium material which produced a magnet with the words highest Megagauss 
Oersted rating at the time. 55 MgOe was the maximum previously, but Takahashi's magnet 
material achieved 120 MgOE. The Takahashi engine produced 15 horsepower from just a 
few amperes of electricity. When the scooter was free-wheeling, the engine became a 
‘generator and partially recharged the batteries. 

"Another novel use ofthe Takahashi magnets was as "battery doubles” to extend the life 
of rechargeable batteries. Thin inchowide squares, attached to mobile phone batteries, 
‘doubled the amount of charge they retained and allowed the batteries to last twice as long. 
(c) Also see entries under magnetic Wankel engine, in T. E. Bearden, Energy from the 
Vacuum: Concepts and Principles. Cheniere Pres, Santa Barbara, CA, 2002, p. 363-368. 

Апу university electrical engineering department worth a hoot can readily build a 
magnetic Wankel engine, which kills its back mmf and thus continuously develops torque 
in a single rotary direction. One pays only a tiny bit to kill the back mmf, and self powering 
of the system and its load can be achieved by tapping off а bit of power from the shaft- 
powered generator, and feeding it back to power the switching and control circuit. That 
none of our EE departments design and build such devices is a sad commentary on the lack 
‘of "forward vision” of our scientific community 


Xe (а) Teruo Kawai, "Motive Power Generating Device," U.S, Patent No. 5,4363518. 
эш, 25, 195; (b) see also Bearden , Energy from the Vacuum. 2002, p. 363, 371-375, 500 
In 1996 Kawai met with this author and his CTEC board of directors, here in Huntsville, 
Alabama. After much negotiation on his second tip here, Kawai and CTEC reached 
agreement. We at CTEC would immediately proceed to set up laboratory and production 
facilities for producing and marketing worldwide Kawai self-powering motor, so that in 
1997 we would have had such systems in mass production amd on the world market 
everywhere. Our only exclusion would have been Japan, as Kawai had already licensed the 
marketing rights for that nation, Kawai was backed by the second richest man in Japan, а 
muktibîllionaire, and he was financing our effort himself. In short, full financing was 
already accomplished, The night of the same day that we reached agreement verbally, а 
private је arrived post haste from Los Angeles, with Yakuza on board. The next morning 
Kawai no longer controlled his company, his invention, or his own fale. He was absolutely 
stunned and shamed, and could hardly lift his head to look me in the eye. He was a totally 
broken man. Instead, we found ourselves facing the arrogant Yakuza, some with the blue 
markings and the missing fingers, and very hostile Japanese. The agreement with Kawai 
was dissolved by the Yakuza right there on the spot. The Japanese team then coldly packed 
пр the Kawai motors that had been shipped to us, and bundled up the Kawai team and let 
And that was that. But once one understands the Yakuza's role inthis Operations Phase 
that opened about the first of 2005, one then understands why the Yakuza have suppressed 
all the Japanese overunty EM systems. 


xxxix. Appreciable details on Nathan Stubblefield and his inventions are given by Gerry 
Vassilatos, Lost Science: New Edition. Adventures Unlimited Press, 2000, Tesla visited 
Stubblefield and got some of his own impetus from observing the anomalous and awesome 
electrical power effects achieved by Stubblefield. Many of the stunning effects achieved by 
Stubblefield have also been successfully replicated by inventor John Bedini. 


x. We give the specific nuclear reaction in T. E, Bearden. Energy from the Vacuum: 
Concepts and Principles. Cheniere Pres, 2002, p.569, reaction equation (12). 


xo See 
pfe ps org wabhipagesfrontineishowsicyberwartnarviewsweiss ml. 


E According to Каап channel RAI 1, on Sept. 18, 2004 there was an attempt on 
Putin's life by planting two car bombs along his automobile route. Security forces 
discovered the cars and dismantled the bombs. Putin has also nullified the election process 
in Russia, and has thus retumed the nation to some of the stronger contol mechanisms by 
the old Communist Party methods. One sees the heavy hand of the Communist faction of 
the КОВЕСВ — which controls the organization and the superweapons and thus controls 
Russia — as behind the retum to greater authoritarian hold over the Russian populace. 


ЭШ. Seo Matthew Kaminski, "KGB Democracy” Wall Street Joumal, Sept. 17, 2004, 
Ам. 
xliv. For a commentary, see (a) Henry Sokolski, "It's Almost Too Late to Stop Iran, 


Wall Street Journal. Sept. 27, 2004, р. A18. See also (b) Henry D. Sokolski and Patrick 

Clawson, Editors, Checking Iran's Nuclear Ambitions, Institute for Strategic Studies, 2004 

As of this writing, Iran is continuing on its path to building nuclear reactors capable of 

furnishing weapons grade materials for nuclear weapons. Further, Russa is again assisting 
an in building the reactors. 


xlv. Fatwah, Feb. 1998, issued in the name of the World Islamic Front, and signed by 
Bin Laden, Zawahiri, and two others. 


xvi. Osama Bin Laden, ABC-TV Interview in Afghanistan, May 1998 
xvii. The 9/11 Commission Report, Sept. 2004, p. 51 -52. 

b Vice President Dick Cheney, October 21, 2001. 

xlix. As reported by Niall Ferguson, "Sinking Globalization,” Foreign Affairs. 842), 


Mar/Apr. 2005, p. 76-77. Ferguson is Professor of History at Harvard University, a Senior 
Fellow at the Hoover Institution, Stanford University, and a Senior Research Fellow of 
Jesus College, Univesity of Oxford. 


1 npsiwww.math:to.no/“karstentwaves/index_en.himl contains a summary. 
article on mathematical attempts to model freak waves and uncover their causes. The article 
is Kristian B. Dysthe et ah, "Freak Waves, Rogue Waves, Extreme Waves and Ocean 
Wave Climate,” June 2003. The authors are all mathematicians at various Norwegian 
universities and doing research on such waves. As сап be seen, these types of waves occur 
far more frequently than previously suspected, can be larger than previously thought 
possible, but are also still little understood. Some of the attempted theoretical explanations 
are summarized in the article, with pros and cons of each being given also. 


J Seehepi/news be.co. Ui iscitech’3917529 sm, "Freak Waves Spotted from. 
Space’, BBC News. 


Jii Perstatistics of the Head Department of Navigation and Oceanography (HDNO) 
ofthe Russian Federation Ministry of Defence. 


Ji See Bill McGuire, A Guide to the End of the World: Everything You Never 
Wanted to Know. Oxford University Press, paperback, Аш. 2004 details the 
phenomenology of large volcano eruptions, supervolcanoes, and tsunamis, among other 
catastrophic geological events. McGuire is the Benfield Professor of Geohazards and also is 


the Director of the Benfield Greig Hazard Research Centre, Department of Geological 
Sciences, Universily College London, Gower Street, London WCIE GBT. 


liv, See "Supervoleanoes," BBC2, Thursday 3 Feb. 2000; available for downloading 
from website hep exodis2006,com/transcript. hm. 


he See huptwww.anthro.uiue-eduvfaculty/ambrose. Stanley Н. Ambrose is an 
Associate Professor im the Department of Anthropology and Department of Nutritional 
Sciences at the University of Ilinois Urbana-Champaign, and also is Director of the 
Anthropology departments Environmental Isotope Paleobiogeochemisty Laboratory. 


bi Ер, see Jorge A. Vazquez and Mary В. Reid, "Probing the Accumulation 
History of the Voluminous Toba Magma, Science. Vol. 305, 13 August, 2004, p. 991-994. 


м From a transcript of an interview оп BBC, available for downloading on website 


sIwirwdavidpbrown со лов Бепе фиат. 


m See Merritt Ruhlen, The Origin of Language: Tracing the Evolution of the 
Mother Tongue, Wiley, 1996. There is also persuasive linguistic evidence supporting this 
botleneck hypothesis, along the lines presented by Ruhlen. Our special thanks to Marcia 
Stockton for pointing this ош. 


lix Eg, see (a) Stanley Н. Ambrose, "Late Pleistocene human population 
bottlenecks, volcanic winter, and differentiation of modern humans,” Joumal of Human 
Evolution. Vol. 35, 1998, р. 115-118; (b) S. Н. Ambrose, "Population Bottleneck,” in R. 
Robinson (ed), Genetics. Macmillan Library Reference, 2002 [a -volume encyclopedia of 
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lx For detailed modeling, see Steven N. Ward and Simon Day, "Cumbre Vieja 
Volcano — Potential collapse and tsunami at La Palma, Canary Islands,” American 
Geophysical Union, 2001 Available fm 
pie benfeldhrorgSitoRoottsumamis WardandDay pdf. 
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information on hazards to shipping and losses of shipping is provided by the Head 
Deparment of Navigation and Oceanography (HDNO) of the Russian Federation Ministry 
of Defence, 
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Books, New York, 1991 (Paperback edition, 1992). Dr. Hunter is Director, Institute for 
Advanced Studies in Culture, and is also the William R. Kenan Jr. Professor of Sociology 
and Religious Studies at the University of Virginia. 
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Ixiv. John Zogby, President of the Zogby Intemational Survey firm. Quoted from John 
Mariani, "Zogby Describes Divided Nation,” The Post Standard. Sept. 24, 2004. Article is 
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1/1096017657151770.xml 


Bv. o Details of these dramatic deaths, and how they were technically achieved, are 
given in Т.Е. Bearden, Ferde-Lance. Chenire Press, updated 2003, 


Dei Stanislav Lunev (with Ira Winkler), Through the Eves of the Enemy, Regnery, 
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‘American soil. On p. 26, he gives some of the ways in which the Soviets easly brought 
nuclear weapons into the U.S. On p. 30 he confirms Russian seismic weapons. Use of EMP 
‘weapons is on p. 30-31. 


Ixvii. US General George S. Patton Jr, ín his speech to Third U.S. Army troops on the 
‘eve of Operation Overlord in 1944. 


Ixviii. Asa typical example, see Colin S. Gray, "Thinking Asymmetically in Times of 
Terror," Parameters. U.S. Army War College Quarterly, Spring 2002, p. 5-14. The basic 
message of the article is that asymmetric war is really nothing new, even the concept 
‘doesnt have any real content, and the terrorists can do а litle damage and we will take 
some damage, but we will survive as always, In the vernacular, it proposes that we 
shouldnt sweat the small stuff; everything is still АОК and there isn't any really new or 
unique problem, Now contrast this with the recent registration of а Yakuza scalar 
interferometer on the Yellowstone caldera, so that in a single shot most of the United States 
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seafloor on Dec. 26, 2004 that initiated the catastrophic tsunamis in Asia, But one notes 
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climate and weather — the official publication Parameters of the U.S. Army War College 
apparently has no knowledge whatsoever of such terrorist capabilities or of such terrorist 
demonstrations. 


Ixix. Missing and unaccounted, in the official Ukraine records and accounting for its 
dear weapons transfer to Russia. The reader should understand that there are no 
officially acknowledged missing nuclear weapons, and there likely never will be! In the real 
‘world, there tums ош to be hundreds of such weapons that have "mysteriously disappeared 
from accounting,” and then in the hue and cry and charges and counter charges, the 
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ar so Ukrainian nuclear warheads 
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Proliferation of Weapons of Mass Destruction: Assessing the Risks, Government Printing 
Office, Washington, 1993, р. 54. 


hoi. Richard K. Betts, "The New Threat of Mass Destruction,” Foreign Affairs. 771). 
Jan/Feb. 1998, p. 32. 
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xix. Our own National Institutes of Health (NIH) knows nothing about higher group 
symmetry electrodynamics, knows nothing about precursor engineering (the Soviet 
energetics science), at best knows the standard but seriously flawed electrical engineering 
and classical Maxwell-Heaviside electrodynamics, never understood the induction of health 
Changes and diseases in U.S. Embassy personnel in Moscow by the decades of so-called 
тонау radiation of the U.S, Embassy” knows nothing of the mechanism proved by 
Priore and important French scientists to yield revolutionary electromagnetic cures for 
dread terminal illnesses (such as cancer, clogging of the arteries, some infectious diseases 
tested, etc), knows absolutely nothing at all about Soviet bioenergetics or its mechanisms 
and capabilities, and certainly knows nothing of (and does not even believe") the startling 
capabilities of Soviet Russian FSEVKGB psychoenergetics and is biogenesis ability to 
build an actual living mind and mind operations in the laboratory, then clone or reproduce 
it or them by the millions. 


NIH and its subsidiary organizations seem interested in maintaining the status quo in 
medical science and adhering scrupulously to present medical treatment mechanisms and 
theoretical understanding. They seem to block and deny any and all more advanced and 
innovative research, particularly if advanced group symmetry electrodynamics is involved. 

"They have little knowledge of the actual healing mechanism of the body (its cellular 
regeneration system, which is a highly special electromagnetic system), and do not 
understand the higher group symmetry electrodynamics of that system. Further, they do not 
intend to even study the kind of "novel" electrodynamics and electrodynamics 
mechanisms used by the body for all its cellular healing processes Instead, they are 
absolutely determined to continue with drugs, vaccinations, surgery, antibiotics, and 
Conventional medical therapies. They therefore are determined that the majority of those 
coming mass casualties from anthrax spray attack etc. shall be untreatable, so that most of 
those poor patients will be dragged aside and left to die without treatment, under Trage 
procedures. Hitler in all his death camps may not have produced as many millions of deaths 
эз will his dogmatic policy of our medical science institutions. 

Consequently, we are 50 years behind where we should be in medical therapy 
technology. We are also extremely vulnerable to mass casualties generated in our 
population centers by terrorist WMD attacks. Whether intentional or unintentional, МИН 
actions and policies are designed to keep us in hat situation indefinitely. 
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Interactions, [in Russian] Novosibirsk, 1981. An English exposition of much of the 
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intercellular interactions in а system of two tissue cultures," Psychoenergetic Systems. 103), 
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р. 143; and () "A Comment" by Arthur C. Hastings, p. 143-144. 
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tualism was discussed and I was under the full sway of these thoughts. I 
might not have paid attention to other men, but was susceptible to his argu. 

ments as it was his epochal work on radiant matter, which I had read as a 
student, that made me embrace the electrical carver. I reflected that the 
conditions for a look into the beyond were most favorable, for my mother was 
a woman of genius and particularly excelling in the powers of intuition. Dur- 

ing the whole night, every fiber in my brain was strained in expectaney, but 
nothing happened until early in the morning, when I fell in a sleep, or per- 

haps a swoon, and saw a cloud carrying angelic figures of marvelous beauty, 
опе of whom gazed upon me lovingly and gradually assumed the features of 
my mother. The appearance slowly floated across the room and vanished, 
and I was awakened by an indescribably sweet song of many voices. In that 
instant certitude, which no words can express, came upon me that my mother 
had just died. And that was true. I was unable to understand the tremen- 

dous weight of the painful knowledge I received in advance, and wrote a let- 

ter to Sir William Crookes while still under the domination of these impres- 

sions and in poor bodily health. When I recovered, I sought for a long time 
the external cause of this strange manifestation and, to my great relief, I suc- 

ceeded after many months of fruitless effort. 


Thad seen the painting of a celebrated artist, representing allegorically 
опе of the seasons in the form of a cloud with a group of angels, which seemed 
to actually float in the air, and this had struck me forcefully. It was exactly 
the same that appeared in my dream, with the exception of my mother's like- 
ness. The music eame from the choir in the chureh nearby at the early mass of 
Easter morning, explaining everything satisfactorily in conformity with scien- 
tific facts. 


This occurred long ago, and I have never had the faintest reason since 
to change my views on psychical and spiritual phenomena, for which there is 
no foundation. The belief in these is the natural outgrowth of intellectual 
development. Religious dogmas are no longer accepted in their orthodox 
meaning, but every individual clings to faith in a supreme power of some kind. 


We all must have an ideal to govern our conduct and insure content- 
ment, bu it is immaterial whether it be one of creed, art, science, or anything 
else, so long as it fulfills the function of a dematerializing force. It is essen- 
tial to the peaceful existence of humanity as a whole that one common " con- 
ception should prevail. While I have failed to obtain any evidence in support 
of the contentions of psychologists and spiritualists, I have proved to my 
complete satisfaction the automatism of life, not only through continuous ob. 


Dow The interested reader is refered to our "Porthole Briefing" on website 
www cheniereorg. 
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ABSTRACT 


A fundamental answer is attempted to the questions of being, time, space, existence, 
perception, and physical phenomena. Mass, empty space, reality, gravitational attraction, 
continuity, discontinuity, and relativity are among the "things" and "nonthings" for which 
relationships and explanations are provided. 


Perception is defined as detection by a mass of change to itself and as a differentiating 
process. Perceived physical phenomena are revealed to be first derivatives of ultimate reality, 
and outputs of the physical perceiving device call the "perceptron." Using the operation of 

the physical perception process on action, the units of which are energy times time, an entirely 
different view is generated of both reality and the Heisenberg uncertainty principle. When 
superposition is imposed as a condition, the Heisenberg uncertainty principle is revealed to be 
a quantized statement. A concept of the absolute value of a dimensional molecule is 
advanced. 


А reality model is constructed of an action continuum and а nonaction continuum 
separated by an operational threshold whose magnitude is given by an uncertainty principle. 
Perception is modeled as a process which switches atomic quanta of action and nonaction 
back and forth across the threshold. Mass is explained as perceptron switch activity rate, and 
a mass definition equation is generated. One kilogram mass is shown to represent 17.053 x 
10” perceptron switches per second. From the model, Newton's laws of motion and gravity 
can be generated directly from the concept of the interaction of mass with space itself, space 
being taken as a massless fluid, or ether, composed of tiny nonaction particles called 
"quitons." Einstein's postulates of special relativity are also shown to follow from the model, 
and a statement of the equivalence principle is shown to be consistent with the model, 


The concept of "lineception" as a causal chain of perceptron operations is advanced. 

‘inception’ is developed as a noncausal modulation of lineception and as a distinguishing 
feature of a living system. ‘The possibility is raised that inception could provide an 
explanation of the noncausal, statistical, ultramicroscopic universe and yet require large 
ensembles of ultramicroscopic events to conform to causality. Inception is shown to lead to 
karma. Perception is shown to be causal and to generate causality itself 


Some elementary philosophical implications of quiton/perceptron theory are pointed out 
and briefly discussed. 


1. INTRODUCTION 


The unsolved problems of physics stem from the unclear 
nature of the physical perception of change, and their resolution lies 
in the analysis of perception as a physical process. The unsolved 
problems of metaphysics stem from the same source, and can be 
resolved by the same perception analysis. 


Specifically, a physical detection system can detect changes 
to itself and nothing else. These detected internal changes are thus 
what a detector "sees" or "observes" or "perceives" as changes to its 
external environment, i. e., as its physical phenomena. Thus a 
mass, being itself a physical detecting system, must detect only 
changes to itself, and these perceived changes to itself constitute its 
observed physical phenomena. For that reason, these perceived 
changes are obviously entirely relative to (i. e., are part of) the 
perceiver (observer); more precisely, they are entirely relative to. 
and part of the perceiver's mass, which is the detector that is doing 
the perceiving. 


Since only changes are perceived by a mass, then mas 
perception must be a differentiating process. Ergo, perceived 
physical phenomena are first derivatives of a higher, or more 
fundamental, reality. The nature of that higher reality is by 
definition unperceivable (perception differentiates or fragments it), 
and it involves the quantity "action." Action itself is not 
perceivable; change of action is perceivable since perception 
differentiates action. If superposition is placed on the Heisenberg 
uncertainty principle as a required condition, then the uncertainty 
principle contradicts itself for all except integral or zero multiples 
of a quantum of action. Correction of the uncertainty principle by 
imposing superposition as a condition provides a statement of the 
basic operation of perception -- the detection by a mass of change 
to itself. 


5 


All mental perception of a human being regarding physical 
phenomena is received (i. e., is inputted to the mind) from a 
physical sensory apparatus whose primary ingredient is mass. Thus 
we may describe the perceptive mind as consisting of sensory 
outputs of mass perceptions; that is, the input to mental perception 
must be the output of mass perception, and this interface within the 
mind may be referred to as the "perceptive mind.” 


hupstwww:cheniereorgtechpapersquitonfp.hm (1 of 227.102003 20:26:09 


From the above foundation, a comprehensive theory of 
perception can be constructed, and a most unusual model of 
"reality" emerges. A variety of unsolved questions are then 
resolved by the model. The resolutions include, among other 
things, 1) derivation of the postulates of relativity; 2) definition of 
the nature of time and space; 3) the explanation of gravity; 4) the 
generation of causality itself; 5) resolution of the wave theory of 
light with the quantum theory of light; 6) the explanation of why 
ultramicroscopic phenomena are statistical yet large ensembles of 
ultramicroscopic phenomena are causal; and 7) validation of 
Mach’s principle and the equivalence principle. A totally new and 
precise definition of mass and of being itself are also two 
unexpected results. The problems of metaphysics are also 
answered: metaphysics is elevated to an exact science without any 
tinge of dogma, and physics and metaphysics are united. 


1 

Planck's constant, Heisenberg's uncertainty principle, the principle of 
least action, the energy of a photon, etc., are derived from action and 
perception's differentiation of action. 


1 
Next Page. 
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П. EXISTENCE, PERCEPTION, OBSERVATION 
AND PHYSICAL PHENOMENA 


We first define perception? as detection by a mass of change? to itself, and 
state that it is an operation performed by that mass. The physical apparatus that 
accomplishes this perception is termed a "perceptron, " which thus may be an 
electron, an atom, or the sensory apparatus of a living being. 


A change detector does not detect the state of its input, but rather detects 
changes in that state. So in this sense a change detector can be regarded as a 
state differentiator. Therefore a perceptron differentiates, i.e., it perceives 
changes in its input and generates outputs in accordance. When its input is con- 
stant it will have no output. Thus zero output of a perceptron does not necessarily 
mean zero input. 


What is to be fed into the perceptron's input section exists; i, e. , existence 
(ultimate reality)? is defined as what is to be fed into the perceptron's input. The 
output of the perceptron is that which is perceived, or what we ordinarily call 
"physical phenomena. "^ Since the perceptron differentiates its input state, then 
physical phenomena are first derivatives of ultimate reality, which precisely 
accounts for the sharp separation between observable and nonobservable, i, e. , 
between macroscopic and microscopic. 


Any change in a perceptron's input section must involve both time change, At, 
and energy change, AE. So we may assume their product, AEAt, has always 
occurred in a perceptron's input whenever it produces an output. The output will 
be a derivative of the input, e.g., 


and 
ARE = at, ©) 


where in each case the constant of proportionality has been ignored. 


lye differentiate between perception and realization. Perception is entirely а 
physical process, and causal. Realization is a mental process and 15 not 
restricted to causal relationships. 


2Reflecting, one notes that mass can only change in a nonmass manner. It cannot 
"change" without involving sı Therefore 
а mass change must be comp 


3"Ultimate" in that it is higher or more fundamental than — reality. 


to mass and only changes to mass constitute physical phenomena. Changes to 
constitute "its" perceived physical phenomena, or its physical universe, 
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"Changes to mass and only changes to mass constitute physical phenomena. Changes to 
опе mass constitute "its" perceived physical phenomena, or its physical universe. 
Since the other masses in its universe are perceived by it (i.e., created in its 
perception by íts perception process), then these masses must be entirely relative 


to the mass perceptron that perceives them, Ergo, perceived mass is relative to 
the perceiver. 
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servations of individual actions, but even more conclusively through certain. 
generalizations. These amount to a discovery, which I consider of the great- 
est moment to human society, and on which I shall briefly dwell. 


1 got the first inkling of this astonishing truth when I was still a very 
‘young man, but for many years I interpreted what I noted simply as coinci- 
dences, “lamely, whenever either myself or a person to whom I was attached, 
or a cause to which I was devoted, was hurt by others in a particular way, 
which might be best popularly characterized as the most unfair imaginable, I 
experienced a singular and undefinable pain which, for the want of a better 
term, I have qualified as “cosmic” and shortly thereafter, and invariably, 
those who had inflicted it came to grief. After many such cases, I confided 
this to a number of friends, who had the opportunity to convince themselves 
of the theory of which T have gradually formulated and which may be. stated 
in the following few words: Our bodies are of similar construction and ex- 
posed to the same external forces. This results im likeness of response and 
concordance of the general activities on which all our social and other rules 
and laws are based. 


We are automata entirely controlled by the forces of the medium, being 
tossed about like corks on the surface of the water, but mistaking the resul- 
tant of the impulses from the outside for the free will. The movements and. 
other actions we perform are always life preservative and tho seemingly quite 
independent from one another, we are connected by invisible links. So long 
as the organism is in perfect order, it responds accurately to the agents that. 
prompt it, but the moment that there is sane derangement in any individual, 
his self-preservative power is impaired, 


Everybody understands, of course, that if one becomes deaf, has his eyes 
weakened, or his limbs injured, the chances for his continued existence are 
lessened, But this is also true, and perhaps more во, of certain defects in the 
brain which deprives the automaton, more or less, of that vital quality and 
cause it to rush into destruction. А very sensitive and observant being, with 
his highly developed mechanism all intact, and acting with precision in obedi- 
ence to the changing conditions of the environment, is endowed with a tran- 
scending mechanical sense, enabling him to evade perils too subtle to be di- 
rectly perceived. When he comes in contact with others whose controlling ar- 
gans are radically faulty, that sense asserts itself and he feels the “cosmic” pain, 


‘The truth of this has been borne out in hundreds of instances and I am 
inviting other students of nature to devote attention to this subject, believing 
that through combined and systematic effort, results of inealeulable value to 
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Any detector has an operational input threshold, 1.е., a minimum discernible 
signal, The Heisenberg uncertainty principle states the requirement for such 
energy-time changes: 

AEAt»h/2, (3) 
Its smallest value, or 
АЕА{= h/2, (4) 


is then the input threshold for a physical perceptron to operate and produce an 
output! Letting k = h/2, we can write this simply as 


AEAt = К. (5) 
Since existence has been defined as that which is fed into the perceptron's 
input, then that existence exists whether or not the perceptron operates, and the 
case? where 
AEAt<k, (6) 


also exists (і, е., can be present in the input of a perceptron) but cannot be 
perceived or detected (1.е., the perceptron will not operate and produce an output). 


At this point we diverge to remark that the product of energy and time is a 
quantity called "action, " and the units of action are 


(7 


Thus the input state to a perceptron is composed of ап action continuum, and ће 
perceptron differentiates action quanta to produce physical phenomena. 


14е acknowledge additional uncertainty statements but for simplicity will use only 
one in this paper. 


?Equation (6) exists and it is proper to write it down and search out its ramifica- 
tions. Equation (3) is a limiting condition which applies only to mass, But since 
our physical experience must involve nonmass (e.g., photons, space, time, being), 
then nonmass considerations must be examined, A good beginning is to consider the 
entire field of nonmass possibility, i.e., that field of nonmatter changes defined 
by (6), which includes the entire subquantum domain, So we legitimately examine 
two conditions: Eq. (3) must define (or apply as a condition to) the mass 
phenomena (change, quantized) system, and (6) must define (or apply to) the nonnass 
phenomena (subquantum) system. 
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3We exactly define continuity as the failure to perceive difference (change), and 
discontinuity as the perception of difference (change). The difference between 
continuous and discontinuous is entirely one of perception. Thus there are two 
kinds of continuity: absence of perceptron operation at all, and identically 
repeated perceptron operations, The first kind exists outside of perception while 
the second kind exists in perception-to-perception, These are two powerful defini- 
tions, which among other things enable one to understand such concepts as limiting 
process, derivative, point, line, and plane, Mathematics itself is the game of 
perception, nothing more and nothing less. 
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When a large quantity of action is to be fed into a perfect perceptron, the input 
process cannot occur instantaneously; a At must be outputted (created)! by the per- 
ceptron for each operation, Thus perception processes steps or quanta of exactly 
k size, and exactly k size only. Inputs of less than k size are simply collected? 
until the aggregate is equal to k, then differentiated to produce an output. We 
must therefore rewrite the Heisenberg uncertainty principle as 


AA = nk 


А #0, 1,2,... , (8) 
where the plus and minus signs are necessary since action only has to change about 
some constant level in the perceptron input, and this change may be either additive 
or reductive (this quantum statement is actually the basis for quantum physics)? 
Thus, from the viewpoint of a perceptron, its output universe of physical phenomena 
is constructed by successive granular differentiation of unit operations, each of 
size k, but it detects no time lapse (creates no At) between operations, 


When differentiated by a perceptron, an action atom may be regarded as 


being "chopped up" (the word "differentiated" literally means separated or torn 
apart): 


CLE А, пе 2,34... , (9) 


where the bar over the A indicates nonaction, or action atoms which have been 
broken into bits. 


Thus we now conceive of an action continuum of action atoms and a nonaction 
continuum“ of bits of action atoms. The two continua coexist and the perceptron 


lor “extracted from an action quantum AEAt," which means exactly the same as "created." 
Einstein's treatment of simultaneity showed that it was operational, but 1f simulta- 
neity itself is operationally created then both time and length must also be 
operationally created. 


?This is not a simple discontinuous operation. 
being outputted) during this collection proc 
y, but the stepwise process is 
or both. 


3since AE may be positive or negative, we may state the uncertainty principle as 
logat| > К, or as А = nk, |n| > 1, Consider the two cases ЛА > 0, n = 1, and 
<n < =2, Superimposing them would give |4А| < k, which violates the 
us, assuming superposition must hold, the uncertainty 
principle can be made to vio lf for all except integral values of n, and 
it follows that the Heisenberg uncertainty principle must be written quantized 
statement, 


since no time flow exists (At is not 
s, We have to think of the process 
tually continuous (in time), or 


“The separation into two continua is artificial, but is necessary to allow us to 
perceptron operation with our brain perceptron mind, There solutely. 
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“the separation into two continua is artiriciai, put аз necessary со валом us to 
perceive perceptron operation with our brain perceptron mind, There is absolutely 
no separation in the reality continuum itself; rather, there 1s only an operational 

eparation caused by and in perception, Hegel was very nearly correct in his 

realization that the dialectical principle was the magic key to the universe of 
perceived phenomena, However, thesis (action) and antithesis (nonaction) do not 
meet to give a synthesis (the transfer function or switching) which is different 
from either; rather, thesis (action) is changed (transferred or switched) to its 
antithesis (nonaction) and vice versa. It is the switching or transfer procese that 
is the synthesis (output of the perceptron, perception) which is different from the 
thesis and the antithesis. 
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operates, or moves, in them. Only action quanta of exactly К size can be processed 
by the operating perceptron to give outputs which we know as physical phenomena. 
Such phenomena (events) consist of aggregates of extremely large numbers of per- 
ceptron operations, Action atoms will be referred to simply as "action atoms. 

The very smallest bits or fragments" of action atoms will be referred to as "quitons" 
and the symbol "q" used for one quiton, For convenience, we shall regard the 
"magnitude'? of q to be very much less than k, or 


a<k. (10) 


The регсерігоп'з process of collecting quitons to form action atoms will be 

termed "fusion, " which is an additive change to the constant action continuum, 
"Fission" will be the term for the perceptron's process of breaking up action atoms 
into aggregates of quitons, where the size of each aggregate Is less than k; fission 
is a reductive change to the constant action continuum. The term “switching” will 
be used to refer to either fission or fusion, or both? 


Fission and fusion are merely transfers or switches across the k-threshold 
separating the action and nonaction continua, and may be represented by either of 
the diagrams shown in Fig. 1. 


NONACTION 
PERCEPTION CONTINUUM 


ACTION CONTINUUM, 


NONACTION CONTINUUM OT een 


Fig. l Continua of the Universe 


lThese are actually nonthings and not bits or pieces at all, but since ve can only 
perceive or think of things, we will model them as things, The difficulty is in the 
nature of thought, not in the nature of reality. 


?The perceivable magnitude of a quiton is zero, i,e., it 18 not perceivable. 


Sand, in fact, switching can also refer to the transfer of At into AL, i.e., the 
creation of space from time or vice versa, Separation (relation) is composed of 

AL and At, and we know from relativity that when relativistic (perceived) AL is 
changed, then relativistic (perceived) At is also changed. When time dilates, length 
contracts; and when time shrinks, length expands, Therefore the statement that 
length and time are intertransferrable is valid: one kind of separation can be 
transferred into another kind of separation just as one kind of energy can be changed 
into another kind of energy, Since thís transfer itself is an operation, then there 
is a rate (i.e., a constant) of transfer, This constant is actually a parameter, 


since by special relativity it can vary as a function of the mass changes themselves, 
And since 
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And since we are dealing with mass changes (perception), then the rate of transfer 
constitutes a rate of mass change (rate of perception). Since perception is finite, 

perceived mass change cannot be infinite but must also be finite, Therefore 

limiting rate of perception must exist, From the equations of special relativity, 
this limiting rate of perception or mass change is c, the speed of light, 

and its value may be taken as the rate of change of a mass switch itself. 
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We now examine the expression for energy of a photon: 
E = hf an 


Considering fission of an action atom as a chopping of that atom, the process can 
be expressed Бу: 


Minimum 
umma ^ Ested Ems] o 
change of action lot [per secon 


or 
ake aE = сы, : (13) 


where C, is a constant of proportionality. According to Eq. (1), the energy 


perceived to be expended (transferred to quiton disturbances) in fissioning of an 
action atom ought to be proportional to the speed of the chopping action. Neglecting 
constants of proportionality, Eq. (13) is simply? 


AE = hf, (14) 


where the A symbol is deliberately added to show that it is a transfer process. 
The equation works in reverse for fusion of quitons into action atoms, i.e., the 
energy AE transferred to each action atom assembled is proportional to its rate 
of assembly. 


We can now represent a perceptron as shown in Fig. 2, which corresponds 
precisely to the two-pronged arrows shown in the diagrams of Fig. 1. A perceptron 
has two channels, fission and fusion, in which switching transfers between action 
and nonaction are involved. 


By Eq. (2), one of the outputs of a perceptron is At. Since perception creates 
its own time interval, it only has its kind of time, i.e., positive time, to deal with. 
Thus only positive time is perceived, and what we think of as positive time flow is 
merely the successive t's created by perception. 


lNote how admirably the view of tearing apart or differentiating the action atom 
describes the result. The smaller the ДЕ torn from (E ôt) (or the quicker the 
separation), the larger the AE left (produced), i.e., the more energetic the separa- 
tion. The atom of action is a quantum of action and one integral piece; the 

AE and At, however, are not necessarily of individually fixed size. 
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AE and Е, hovever, are not necessarily of individually fixed size. 
Action atoms can occur in more than one size (see note 1 on p. 3). 


3this explains why we sense existence as if we were the point of contact of a pointer 
moving along a time line. In effect, perceptron tine advances one time slice at a 
time, where the slice is of ôt thickness. Thus all physical phenomena occur in 
minute granular sequences. 
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Fig. 2. The Fundamental Perceptron Switch 


The existence of a negative time flow can be postulated by a simple symmetry 
analogy, but this postulated negative time, by definition, cannot be a perceptron 
output. We use the term "reflection" to denote a postulated operation in negative 
time! symmetrical to perception which operates only in positive time. Reflection 
is essential to the explanation of electric charge and charge effects? but these will 
not be discussed here, Figures 3, 4, and 5 summarize the concepts of reflection, 
perception, and positive and negative time. 


We now introduce the concept of absolute value of a dimensional molecule,” 
To illustrate, if we know that F - Ma, we will state that 


|F| = |Mal = [MI х [al = M lal , (15) 
where the last expression is true because of the nondivisibility of the unit AL and 


Modern theorists such as Feynman, Wheeler, and Dirac of necessity incorporate nef 
tive time operation into their theories involving action-at-a-distance. 


?The quiton/perceptron theory can and does explain what "charge" is, why like 
charges repel and unlike charges attract, etc. It predicts the force of attraction 
or repulsion to be proportional to Q,0,/R?. 


3although perceptron output bits may vary in magnitude from operation to operation, 
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3although perceptron output bits may vary in magnitude from operation to operation, 
they are of absolutely fixed size in any one operation or between any two consecu- 
tive operations. So for one operation or any two consecutive operations, a 
dimensional molecule is merely a product and division of certain-sized bits, and 
is itself of one fixed magnitude. Any other dimensional quantity of equal absolute 
value is therefore of the same size for that operation. At this level, differentia- 
tion is simple bit division and integration is simple bit multiplicacion, 
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the world will be attained. The idea of constructing an automaton, to hear 
out my theory, presented itself to me early, but I did not begin active work 
until 1895, when I started my wireless investigations. During the succeeding. 
two or three years, a number of automatic mechanisms, to be actuated from a 
distance, were constructed by me and exhibited to visitors in my laboratory. 


In 1896, however, I designed a complete machine capable of a multitude 
of operations, but the consummation of my labors was delayed until late in 
1897. 


‘This machine was illustrated and described in my article in the Century 
Magazine of June, 1900; and other periodicals of that time and when first 
shown in the beginning of 1898, it created a sensation such as no other invo 
tion of mine has ever produced. In November, 1898, a basie patent on the 
novel art was granted to me, but only after the Examiner-in-Chief had core to 


New York and witnessed the performance, for what I claimed seemed unbe- 
lievable, I remember that when later I called on an official in Washington, 
with a view of offering the invention to the Government, he burst out in 
laughter upon my telling him what had accomplished. Nobody thought 
then that there was the faintest prospect of perfecting such a device, It is 
unfortunate that in this patent, following the advice of my attorneys, I indi- 
cated the control as being affected through the medium of a single cireuit and 
a well-known form of detector, for the reason that I had not yet secured pro- 
tection on my methods and apparatus for individualization. As a matter of 
fact, my boats were controlled through the joint action of several circuits and 
interference of every kind was excluded. 


Most generally, I employed receiving circuits in the form of loops, in- 
cluding condensers, because the discharges of my high-tension transmitter 
ionized the air in the (laboratory) so that even a very small aerial would draw 
electricity from the surrounding atmosphere for hours. 


Just to give an idea, I found, for instance, that a bulb 12 inches in di- 
ameter, highly exhausted, and with one single terminal to which a short wire 
was attached, would deliver well on to one thousand successive flashes before 
all charge of the air in the laboratory was neutralized. The loop form of re- 
ceiver was not sensitive to such a disturbance and it is eurious to note that it 
is becoming popular at this late date. In reality, it collects much less energy 
than the aerials or a long grounded wire, but it so happens that it does away 
with a number of defects inherent to the present wireless devices. 


In demonstrating my invention before audiences, the visitors were re- 
‘quested to ask questions, however invalved, and the automaton would answer 
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UNIVERSAL CONTINUUM 
(EXISTENCE) 
| POSITIVE TIME 


PERCEPT] 


NONACTION 


CONTINUUM 


Fig. 3. The Continua (Complete Model) 


ACTION NONACTION 
CONTINUUM PERCEPTION CONTINUUM 


(POSITIVE TIME) (POSITIVE TIME) 


Fig. 4. The Positive Time Continua -- 
Model in Which Perception Acts 
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ACTION NONACTION 


CONTINUUM CONTINUUM 


(NEGATIVE TIME) (NEGATIVE TIME) 


Fig. 5. The Negative Time Continua -- 
Model in Which Perception Does Not Act 
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At quanta outputted by one perceptron operation, The absolute value signs must be 
added to any dimensional molecule which can take on either positive or negative 
values, Dimensionally, 


Mo = 181, (16) 


where M, is rest mass and requires no absolute value sign since a quantity of rest 


mass is only positive. Actually, since perceptron operation only outputs quanta, then 
the perceptron outputs AE and AM, or 


АМ, = |4E| , (17) 


and repetition rate allows perception of Mp as a positive quantity. Then, 


2 
AA _, A(L) 
aM at * (18) 
The perceptton expression of the right-hand side of (18) will be? 
2 
AD) аА aL (V), (19) 
and then we have 
aEat(v/v) — SEW 80 —, ap(at(AL/At— APAL , (20) 
which must be another statement of the minimum condition of the Heisenberg 
uncertainty principle, or 
k= APAL . (21) 
It follows that 
APAL = nk, n = 40,41,42, (21а) 
To consider why constant velocity yields special relativity, from 
E= м1?/т? and Eq. (16), we can write 
M > (22) 


Dividing out the M gives 


кй Yard 
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lobviously &(L?) = 2141 + (ft), but the units of 2141. are 4141. 
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So velocity із a dimensionless quantity in the absolute dimensional sense, i.e., in 
the perceptron operational sense, and "the laws of physics apply equally well for 
all observers as long as they are moving with constant velocities" (Einstein's 
postulate). When the perceptron process is applied to a system of objects whose 


relative velocities are constant, 


the inputs to perception always differ by a constant 


value and the differentiated outputs of perception do not differ, i.e., the differential 
of f(x) + C, is identical to the differential of f(x)? 


Observation is related to perception as shown in Fig. 6. 


An observer observes 


only perceptron outputs*-- never ultimate reality -- from his sensory apparatuses. 


INE FORMATION OF 
| nm, ere — 
| (EXISTENCE) (THIS BLOCK MAY BE (COMPARISON OF 


ee ey 


OBSERVER 
PROCESSING 


OBSERVER 


OBSERVATION 


Fig. 6. 


lpinstein's treatments of simul 


REPLACED ВУ 


PERCEPTION 


murs 


Ж & 


OUTPUTS” 
ОЙ 


‘THIS ISA PHYSICAL PROCESS 
PERFORMED BY A MASS PARTICLE 
ой PARTICLES. WHICH MAY OR 
MAY NOT BE IN THE PHYSICAL 
SENSORY APPARATUS оға. 
HUMAN вста. 


THIS IS IN THE “MIND” OR “BEING” 
OF THE LIVING ENTITY AND I$ NOT 
iver SURJECT TO PHYSICAL 
ANALYSIS. 


'THE TWO SHADED BLOCKS REPRESENT THE 
INTERFACE BETWEEN MASS PERCEPTION 
AND "MENTAL" PERCEPTION: THESE TWO 
BLOCKS CONSTITUTE THE PERCEPTIVE 
MIND. THIS IS ALSO THE INTERFACE 
BETWEEN PHYSICS AND METAPHYSICS. 


Overall Relationships 


eitv and snecial relativity nav he recarded as 
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lEinstein's treatments of sinultaneity and special relativity may be regarded as 
statements that one can determine a length (measure a 4L) only by AL = cût, and 
one can determine (measure) a At only by Е = AL/c in the static case. 


the process of observation actually consists of both perception and realization. 
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Ш, MASS AND SPACE 


The nonaction continuum may be further visualized as a sea or gas of small, 
unperceivable particles, i.e., of quitons and aggregates of quitons which are less 
than k in magnitude. Since mass is a perceived quantity and a quiton cannot be 
perceived, a quiton or aggregate of less than k magnitude has zero mass. 


Since fission and fusion both constitute perceptron switching, we may explain 
mass by visualizing a changing pile of quiton bundles, each of k size, in which the 
total rate of switching activity is what we call the "mass"! of the pile. Thus the 
mass is equal to the sum of the absolute values of the fission and fusion activities: 


E АА, 
мае |" eo 
or 
M = № + a, sw/sec, (25) 
where? 


At - perceptron operation time (one operation) 
M = perceived mass of the pile 


2 
AA, = action created from fying quitons into action atoms 


AA, = action lost from fissioning action atoms into quitons 


number of k-sized bundles per second fused into atoms 


а = number of atoms per second fissioned into quitons 
o 


sw/sec = one perceptron operation per second. 


lif AE is time rate of change of action, and if the absolute dimensional value of rest 
mass end rest mass energy are the same, then mass must also be a time rate of change 
of action. One kilogram mass equals 17.053х1050 sw/sec. 


The switch concept is necessary to explain charge and charge effects. The 
switching occurs between the positive (perception outputted) and negative 
(reflection outputted) time streams. Three types of switches exist, two of which 
are charge switches and all of which are mass switches. Switching may also be 
regarded as change of At into iL. For a mass switch, the limiting value of 
the conversion parameter b in (AL = bát) is c, the speed of light. Howeve 
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the conversion parameter b in (AL = bût) is c, the speed of light. However, the 
concept of switching can be expanded; b « c implies mass switching; b = c implies 
quitons moving (maximum switching limit for mass switching); b > c implies 
DeBroglie vaves moving, which are not switching in the normal sense at all. 
Technically, the condítion b « c applies to Eqs. (24) and (25). 
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The use of the mass definition equation can be illustrated by a simple example. 


First, 
К = 1/2 = 0.527 x 10734 јоше-вес (26) 
1 kg mass = 8.907 x 1016 joules , (27) 
во 
8.987 x 1018 joules 
1kg mass = — (28) 


xD pia — —— 
0.521 x 10:7. joule-sec/switch 

1kg mass = 17, 053 x 10°? switches/sec. (29) 

For a mass that does not accelerate, switches must occur in couplets, This 

would require, for example, that angular momentum be quantized in quanta of 2k 
magnitude, since two switches would process two action atoms -- one in and one 
out of the mass action pile. Since 

2k = h/2r , (30) 


then angular momentum should be quantized in h/2r quanta, which indeed it 
from the Bohr theory of the hydrogen atom, 


mvr = Dh oue diss (з) 


and the change permitted is thus 


a(mvr) = Ê ‚п=0,з1,42,43,... (32) 


What we normally think of as empty space is sometimes described as the 
absence of mass and energy, existing in time? ` Empty space can be defined by 


5А „у, АА 
at Р AU 


which merely state that no perceptron output is occurring, Thus empty space 
exists only as defined by a perceptron and is merely the total absence of percep- 
tion, While these equations rule out fission and fusion, they do not rule out the 
static presence of large numbers of quitons and quiton aggregates each of which is 
less than k in size (a quiton may be viewed as a quantum of space or a quantum of 
ether). 


lBeiser, Concepts of Modern Physics, McGraw Will, 1963. 

2pctually there is no time connected with the existence of space; the tine is connec- 

ted only with our perception of change; that is, space is a product of perception, or 

the nonoperation of perception, and io related to а mass perceptron. Similarly, 

space itself has no length — length is relative between two masses. That is why 

both length and tine can change, and why а specific length and a specific time can 
pv cheniereorgltechpaperslquitonp12 um (1 of 22710003 20:27:33 


0, (33) 


space itself has no length — length is relative between two masses. That 15 wny 
both length and tine can change, and why a specific length and a specific time can 
be different to different observers. 


12 
Next Page 


каруу chest opheshpaperquiton/p 12h (2 of 2)27.10.2003 20:27:33 


в ти? [d 


them by signs. This was considered magie at the time, but was extremely 
simple, for it was myself who gave the replies by means of the device. At the 
same period, another larger tetautomatic boat was constructed, a photograph 
of which was shown in the October 1919 number of the Electrical Experi- 
menter. It was controlled by loops, having several turns placed in the hull, 
which was made entirely water tight and capable of submergence. ‘The appa- 
ratus was similar to that used in the first with the exception of certain spe- 
cial features I introduced as, for example, incandescent lamps which afforded 
a visible evidence of the proper functioning of the machine, These automata, 
controlled within the range of vision of the operator, were, however, the first. 
and rather erude steps in the evolution of the art of Telautomaties as I had 
conceived it. 


"The next logical improvement was its application to automatic mecha- 
nisms beyond the limits of vision and at great distances from the center of 
control, and I have ever since advocated their employment as instruments of 
warfare in preference to guns. The importance of this now seems to be recog- 
nized, if I am to judge from casual announcements through the press, of 
achievements, which are said to be extraordinary but contain no merit of 
novelty whatever. In an imperfect manner, it is practicable, with the existing 
wireless plants, to launch an aeroplane, have it follow a certain approximate 
course, and perform sane operation at a distance of many hundreds of miles. 
А machine of this kind can also be mechanically controlled in several ways 
and I have no doubt that it may prove of some usefulness in war. But, there. 
are to my best knowledge, no instrumentalities in existence today with which 
such an object could be accomplished in a precise manner. Г have devoted 
years of study to this matter and have evolved means, making such and 
greater wonders easily realizable. 


As stated on a previous occasion, when I was a student at college I con- 
ceived a flying machine quite unlike the present ones. The underlying princi- 
ple was sound, but could not be carried into practice for want of a prime of 
sufficiently great activity. In recent years, I have successfully solved this 
problem and am now planning aerial machines devoid of sustaining planes, 
ailerons. propeller, and other external attachments, which will he capable of 
immense speeds and are very likely to furnish powerful arguments for peace 
in the near future. Such a machine, sustained and propelled entirely by reac- 
tion, is shown on one of the pages of my lectures, and is supposed to be con- 
trolled either mechanically, or by wireless energy. By installing proper 
plants, it will be practicable to project a missile of this kind into the air and 
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A massless quiton cannot individually generate any drag resistance against 
matter in the Newtonian sense, So a mass object moving along at a constant 
velocity will just push a stream of massless quitons ahead of it. In effect, 

the mass "bulldozer" is pushing its own medium along with it, and this requires no 
force. Therefore, empty space (1.е., the zero output condition of one's mass 
perceptron) is filled with (has added to it) streams and streams of quitons moving 
ahead of other objects (perceived by one's perceptron) from all over the universe 
(perceived by one's perceptron). These quiton streams may be regarded as quiton 
pulses or quiton waves? in one's own static-relative quiton pond. The static-relative 
quiton pond of a mass will be called its "q-space" or "space" (more commonly 
referred to as the mass's inertial frame of reference). 


When impinging on a perceptron's mass, these disturbances are being 
collected into k-sized quanta and switched into action atoms, The switching 
produces outputs that reveal the presences of the disturbing masses. The situation 
for a perceived mass is described in Fig. 7. Note that a fusion pileup is shown in 
front of the perceived object due to the object's motion, and a fission pileup is 
shown at the rear (switching is actually distributed throughout). Additional 
Switching is occurring in the pileups and constitutes increase in mass, So one's 
mass perceptron perceives the moving object's mass as having increased. The 
relative velocity of the object with respect to one's perceptron determines the 
additional collection rate of quitons, and hence the additional switching rate, 
occurring for the object in one's perceptron q-space. The perceived increase in 
the moving body's mass is a function of the increased collection rate, which is a 
function of both the initial mass switch size M, and the velocity V, or 


M = Ку, My. (34) 
А mass BULLDOZER 
о 550 0 8ге 6; uw 
оо оо ranceiver’s 
ê ce 9 о — SrTCRELATIVE 
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pre mite STATICRELATIVE QUITON 
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Fig. 7. Increased Perceiver Switching Due to Perceived Velocity 
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‘More precisely, it requires no resultant (unbalanced) force. Both fission and 
fusion create forces; however, these forces are opposing, and so when fission rate 
equals fusion rate the resultant force is zero, 

?These puless or waves are not in themselves perceived, so one can equally well 
consider them bunches of particles or waves. The difficulty lies with the 
perceptron mind, not with the disturbance 
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If the perceiver shifts "his view" to the object, he would at the same time 
shift his perceptron to it and so would then see the same sort of effect existing on 
his vacated mass. The pileup is relative to the perceiver and is occurring in the 
perceiver's perceptron ИзеМ.1 So material objects do not just move through an 
ether, they carry their own q-space ethers right along with them? And all they 
can detect is the disturbances in that q-space that produces switching transfers 
in and out of the action and nonaction continua, 


We now wish to know the standard medium velocity at which wave disturbances 
move in the q-space, The question is, what has zero mass, is unpercelvable, and 
yet can move through the perceiver's empty space ether? at some standard velocity? 
Photons satisfy all these requirements, Photons themselves cannot be perceived -- 
only their interactions can; and photons move in free space at the velocity c, the 
speed of light. Thus c is the quiton medium's wave velocity and quiton disturbances 
move in a q-space at the velocity c, They move only in a q-space and in nothing 
else, since movement (velocity) is defined as AL/At, and both AL and At exist only 
to the perceptron that created them. Therefore, velocity of a perceived object is 
absolutely relative to the perceiver since it is part of the perceiver's mass's 
perception, At this point, Einstein's postulate that "the speed of light is the same 
for every observer" can be seen to follow directly from the quiton/perceptron 
model, 


But a difference exists between the speed of light in q-space and the speed 
of light ina medium. Simply speaking, when light travels in a medium the quiton 
waves (photons) are perceived to interact with particles (get switched by other 
switches) continually. In each imposed interaction switching perceived, another 
At occurs in the perceiver's perceptron, Thus more at's occur, and the photon is 
perceived to take longer in traveling through the medium than through free q-space; 
that is, the perceiver's perceptron (in which the medium itself exists) creates more 
time output in the case of light traveling through a perceived medium than light 
traveling through unperceived free q-space. 


This point is emphasized. The mass's mass does not increase as perceived by itself; 
This fact alone is sufficient to 


in mass is subjective, 
terns That +» relative 
to the subject The fact that the 
effect occurs only to the perceiver should indicate that it is the perceiver's per- 
ception process which is causing the effect. 


2Thus one can have one space moving through another space. 


ivity by Max Born, p. 224: "Einstein in later years 

with gravitational and electromagnetic fields 
the ‘ether,’ whereby, however, this word is not to denote a substance with its 
traditional attributes. Thus in the 'ether,' there are to be no determinable points, 
and it is meaningless to speak of motion relative to the 'ether.' Such a use of the 
word ‘ether’ is of course quite admissible, and when once it has been sanctioned by 
usage in thi The use of "ether" here is quite 
close to Einstein's proposal; however, in our usage it is meaningful to speak of 
"perceived motion of a perceived object" in the q-space ether of the perceiver. 
Otherwise. there can be no observation and no observer. which are of course necessary 
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"perceived motion of a perceived object" in the q-space ether of the perceiver. 
Otherwise, there can be no observation and no observer, which are of course necessary 
to Einstein's theory. 


“Velocity is unperceivable; it is actually the constant of proportionality for the 
perceptron's direct transposition of At into AL. And c, the constant velocity 
of light, represents the limit of the perceptron’ 
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It should be noted, but will not be pursued further here, that electromagnetic 
waves in space are merely quiton wave disturbances! moving in a perceptron's 
q-space. The energy being transmitted is the "energy equivalence" of the nonaction 
саноа aggregates that were chopped up from action atoms. When these fissioned 
aggregates are again collected in some perceptron, then AE is recovered as AE, 
ог perhaps as AM. 


In passing, we note that hidden in the principle of complementarity is the fact 
that wave and particle are operationally excluded, i.e., separated by an operation. 
А wave by definition is operational (dynamic). The most elementary idea involved in 
the concept of a particle is that it is nonoperational; i. e. , it doesn't have to move, 
or change, or function, or be dynamic to exist, Obviously that which is operational 
differs from (is separated from) that which is nonoperational, but such separation 
itself is differentiation which is an operation. Therefore, wave (operation) and 
particle (nonoperation) are operationally separated. The only "mystery" in 
complementarity is that one must stop (interfere with) an operational entity to have 
а nonoperational entity, and one must start (interfere with) а nonoperational entity 
to have an operational entity. Depending upon the conditions imposed upon it, an 
entity can be either operational or nonoperational. For example, the operation of 
superposition must be imposed upon DeBroglie waves before they can constitute a 
particle. It then follows that the particle's velocity must in fact be the velocity of 
the superimposed group, i.e., the wave packet's velocity. By the same reasoning 
it follows that one cannot measure a particle's exact position (which is a static or 
nonoperational entity) and its exact momentum (which is a moving or operational 
entity) at the same time. The same is true for the particle's exact time position 
(nonoperational) and its exact kinetic energy (operational. Thus uncertainty 
principles, complementarity, and the relationship of DeBroglie wave velocity to 
wave packet velocity all involve the one fundamental concept that an operational 
entity is separated from а nonoperational entity by an operation. The changing is 
separated from the unchanging by a change; i.e., the changing is operationally 
derived from the unchanging, or perceived reality is derived from unperceived 
reality. 
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lPhotons are aggregates of quitons; quiton aggregate behavior is particulate. 
Behavior fron the standpoint of individual quitons is wave-like. This explains 
the dual behavior of light and reconciles its wave and quantum aspects. 
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IV. IMPACT ON PHYSICS 
A.  MICHELSON-MORLEY EXPERIMENT 


The Michelson-Morley experiment vas conducted in the Michelson/Morley/earth 
q-space, The Michelson/Morley/earth perceptron(s) would perceive the speed of 

light to be the same in all directions, i.e., any fringe shift observed should have been 
a result of experimental uncertainty only. The experiment did not prove there was no 
ether; it did prove there was no perceivable ether! through which the earth was moving. 
The results admitted of a static-relative ether if it is unperceived. Perception is a 
process, and if the process does not occur then perception does not occur. Since by 
definition the q-space of a perceptron does not cause the perceptron to operate, then 
the q-space is unperceived by the perceptron, 


More careful examination of observation reveals the following facts: A 
perceived mass has a constant mass when not moving with respect to the perceiver. 
When it is moving through the space frame or the ether of the perceiver with a 
constant velocity v, its perceived mass is again constant but is now perceived to be 
greater than was its rest mass, From whence came the extra mass? 


The extra mass effect is only to the perceiver. The only possible sources for 
the extra mass in perception are the original rest mass M, and the empty space of 


the perceiver's space-frame (i. e. , the interaction of perceived mass with un- 
perceived space). Space does not drag, in the conventional Newtonian sense, 
against a moving body that is not accelerating, And space is unperceivable; there- 
fore it can be visualized as a massless fluid. Thus the increase in perceived та! 
(which is a change) must come from the perceived mass's increase in velocity in 
perceiver space (because velocity is all that was changed), and it must involve the 
physical operation of the perceiver's physical perceiving mechanism. A perceived 
mass does exert resistance (drag) called "inertia" whenever it is accelerated in the 
perceiver's space-frame, This resistance is a force, Perceived force is equal to 
perceived mass times perceived acceleration through the perceiver's space/ 

Ile mot sp: wnperceti 


le ether? Ап extract from Ein: Theory of Relativit 
by Max Born, p. 223, states: "If each of two observers who are mo one dee 
to each other can assert with equal right that he is at rest in the ether, the 

be no ether. Thus, the extreme development of the ether theory leads to its dissolu- 
tion as a fundamental concept." The conclusion that there can be nc ether does not 
logically follow, Each observer can assert that he 1з at rest in an ether (space), 
сап be intermoving. That is precisely what а "noving frame of 
reference" is: one space moving through another. Today we retain the (or more 
correctly, да) ether concept, but call t "space" or "inertial frene of reference" 
or "frame." The conclusion should have been that there can be no single "stable 
ether," but that there can be many. 


that the accele: 
generates forc 
y other unperceived 
force; through one perceived mas 


q-space, through a perceived ma: 
in a perceiver's q-space, the q 
accelerating and thereby generating forces on it. 
law and by relativity, Mech's principle (that inertia of a па 
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accelerating and thereby generatang rorces оп it. ву cms ormer wart vi sensu = 
law and by relativity, Mech's principle (that inertia of a nass {в derived from the 
other masses of the universe) can be shown to be true, Although not collated and 
developed as such, it is possible to derive the postulates of both special (Continued) 
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This equation states that а perceived accelerating mass must react with the 
Derceiver's q-space, and in fact this interaction may be taken as the basic mechanism 
that creates force itself, Again the perceiver's physical perception mechanism is 

the causative agent, 


A quite logical conclusion at this point is that the perceiving mechanism 
perceives (produces) additional perceived mass from the interaction of perceived 
rest mass with perceived mass-motion (velocity) through its unperceived space. 
Also, the perceiving mechanism produces perceived inertial drag from the inter- 
action of perceived mass with the mass's perceived acceleration through its 
unperceived space. 


The concept of "ether" should not be rejected while the concept of "space" is 
retained, since the latter is actually an unperceivable ether. Rather, the concepts 
of mass, perception, and ether-space should be tailored to fit the perceived 
phenomena, Quiton/perceptron theory (perception theory) is a deliberate transfer 
function model specifically tailored to fit these criteria. 


B.  GRAVITATIONAL ATTRACTION 


Newton's law of universal gravitation can be generated, in both effect and 
form, from quiton/perceptron theory. 


A perceptron's q-space is filled with streams and streams of quiton disturb- 
ances moving ahead of its perceived moving objects from all over its universe. 
Thus there exists a flux of quitons at any point in its space, and this flux is isotropic 
to the first approximation: because of the vast interstellar distances between 
disturbing masses, the flux gradient in the relatively local neighborhood of any 
perceiver point is essentially zero. The quiton disturbance flux can be represented 
as shown in Fig. 8. А quiton flux stream switching pressure P, is exerted on M; 


and a switching pressure Р. is exerted on mass My. In any one flux stream line in 


this shadowed zone, the pressure against either of the two bodies is reduced in 
proportion to the amount of switching flux subtracted from that flux line by the other 
body. The total reduction of switch pressure in the shadowed zone is therefore 
proportional to the product of the two masses M, and M, considering the effects to 
be mutually independent, 


(Footnote 2 continued from preceding page) and general relativity from quiton/perceptron 
theory, and the steps essential to that derivation are contained n this paper. 


AlMore precisely, F = d/dt (av) = ma + v dm/dt. From the second term, 
increase or decrease in mass of а moving object also produces 
а force. This second force component may not be too important 


other moving objects) in the 
act with its perceived mass change rates, according 
term of Newton's law, relativistic form.] 

1А disagreement has long existed over whether а "nonthing" exists if it cannot be 
observed. The Logical lf cannot be perceived 


universe int 
to the secon 
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а uavapicemeue za montmimg exists а Lt cannot oe 
observed. The argument is illogical; e.g., {f a photon itself cannot be perceived 
and only effects (changes) produced by it are perceived, does a photon exist? It 
exists, but cannot be perceived to exist, 1.е., it exists outside of perception, 
but does not exist їп perception, The came ia true of the notion of space. 
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drop it almost on the very spot designated, which may be thousands of miles 
away. 


But, we are not going to stop at this. Telautomats will be ultimately 
produced, capable of acting as if possessed of their own intelligence, and their 
advent will create a revolution. As early as 1898, I proposed to representa: 
tives of a large manufacturing concern the construction and public exhibition 
of an automobile carriage which, left to itself, would perform a great variety 
of operations involving something akin to judgment, But my proposal was 
deemed chimerieal at that time and nothing eame of it. 


At present, many of the ablest minds are trying to devise expedients for 
preventing a repetition of the awful conflict, which is only theoretically 
ended, and the duration and main issues of which I have correctly predicted 
in an article printed in the SUN of December 20, 1914. The proposed League 
is not a remedy but, on the contrary, in the opinion of a number of competent. 
men, may bring about results just the opposite. 


Tt is particularly regrettable that a punitive policy was adopted in fram- 
ing the terms of peace, because a few years hence, it will be possible for na- 
tions to fight without armies, ships or guns, by weapons far more terrible, to 
the destructive action and range of which there is virtually no limit. Any 
city, at a distance, whatsoever, from the enemy, can by destroyed by him and 
no power on earth can stop him from doing so. If we want to avert an im- 
pending calamity and a state of things, which may transform this globe into 
an inferno, we should push the development of flying machines and wireless 
transmission of energy without an instant's delay and with all the power and 
resources of the nation. 


END PART ONE 
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Fig. 8. Gra 


tional Attraction of Masses 


From purely geometrical considerations, a shielding factor is also present 
due to the solid angle that is shadowed about апу mass point, This effect is propor- 
tional to 1/82 by usual solid angle considerations. Putting these two factors, 
together, the attraction of mass should therefore be proportional to M,My/R”, or 


м, 
F=K a (35) 


which is the expression for Newton's universal law of gravitational force, and this 
force is driving the two masses together," By merely extending the basic state- 
ment by superposition of the effects of every perceived mass-pair in the perceptron's 
universe, one obtains the attraction of mass* for the universe. 


Tie ds not accidental that electric, magnetic, and gravitational field forces all 
obey "inverse square of the distance" laws, since these forces are derived from 
analogous switching operations. 


"Attraction of mass implies an effect derivable from the presence of mass only. 
Mass is a switching rate. Therefore attraction of nass must be derived from switching 
only. Now a massless fluid generates no drag against a constant velocity mass, but 
switching is a negative quiton acceleration which does generate force, So switching 
generates drag, but constant velocity does not, This accounts for the error long 
made in considering the "mass shadowing" explanation of gravitational attraction to 
suffer from a serious defect of implted retardation force due to velocity through an 
ether-flux (see, for example, the Fe Lectures oa Physi 
of en ether flux throsph a body merely affects the as of th 
‘ation of an ether flux through а body generates a re 
force on that Бобу. In Feynman's example of an orbital body, let us assume perfect 
circular motion with constant speed. Since the speed of the ether flux is alvays 
constant, the maso is alvays constant. Since the component of acceleration tangenticl 
to the circle is zero, there is no force generated tangentially to the orbit. But 
since there s a constant radially outvard acceleration of flux through the orbital 
body, then there 18 a constant radial force outwards that is generated, and this force 
ds called the "centrifugal force," i.e., the "center-fleeing" force. 
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48 called the "centrifugal force," i.e., the "center-fleeing" force. 
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It should be noted that for extremely small masses at extremely close 
distances, or for extremely short times, turbulence and interference effects can 
form in the shadowed zone of Fig. 8 and superposition may no longer hold. 


C. NEWTON'S THIRD LAW OF MOTION 


One of the recognized ways of stating Newton's third law of m 
"То every action force there is an opposite and equal reaction force. 
law follows from quiton/perceptron theory, as can be shown by examining 
two colliding bodies, It should be stressed that these two bodies, and all 
changes related to them, exist as changes.in the output of the perceiver's 
perceptron, It must always be borne in mind that these changes, or physical 
phenomena, exist as outputs of the perceiver's mass регсерігоп2» 


Figure 9 shows perceived bodies M, and M, In constant velocity motion just 


before collision. A deliberate choice was made of a case where the momenta of the 
two bodies were not equal, so that the initial switching rates for the two masses 
were different, In the example, M,V, > МУ). The mass switching drag of each 


body is again represented by small circles. Each body has the same size roll in 


front as in the rear, so its switch pressure forces are balanced. Figure 10 shows 
the collision, 


o о 
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Fig. 9. Two Bodies Before Collision 


P, ÜNCREASED SWITCH PRESSURE) 


Fig. 10. Two Bodies at Moment of Collision 


le consider the question: "If a tree falls in a forest and there im no ear to hear it, 
is there a sound created?" A tree is a perceived tree, a forest is a perceived forest, 
and a fall is a perceived change. Their presence or existence implies а perceiver 

and perception; thus they imply that a "sound" change would be perceived, since they 
imply a perceiver to perceive it. If, however, by "no ear to hei 
perceiver present st all," then the question as contains 
With no perceiver, there can be no perceived tree, perceived forest, perceived fall, 
or perceived sound. 


2the manner of searching for quiton/perceptron causal explanation of a physical 
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or perceived sound. 


2the manner of searching for quiton/perceptron causal explanation of a physical 
phenomenon is to ask, "What would the perceptron have to do to generate the phenonenon?". 
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‘There is an almost instantaneous switch pressure increase in the contact zone 
between the colliding bodies, and consequently there is a switch pressure differential 
across each body as shown in Fig. 11. 


Fig. 11, Switch Pressure Relationships at Collision 


In the figure, the contact pressure Р, is exerted against each body, so that 


the pressure forces on the two bodies act in opposite directions, But for any two 
colliding bodies, the contact areas, one against the other, are the same. This 
common contact area will be called A,. Since P = F/A, then 


[Fil = [Fel = РА. (36) 


But since the pressure forces on the two bodies are being exerted in opposite 
directions, then 


(37) 


which 1з Newton's third law of motion, 


D. NEWTON'S SECOND LAW OF MOTION 


Neglecting constants of proportionality, Newton's second law of motion may 
be stated in the most general sense as 


ream, (38) 


The first step in deriving this law 1s to examine a point mass which is perceived 
moving with velocity V, as shown in figure 12. 
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An increased rate of quiton switching activity exists along the axis containing the 
velocity vector V. We will call this increased quiton activity a vectorial "current" 
Q, and define its direction as contrary to the velocity vector. The mass is perceived 
to be moving against the current vector, and 


баз. (39) 


When the current $ is steady, i.e., when 


Qin = Sout ° (40) 
then the switching activity, and hence the mass and the energy, are constant. 
Therefore, from v = 4 2E/m, the velocity remains constant. 

И Q,, , suddenly increases, then 
Qin < Qut › (41) 
which can be represented as in Fig. 13. 

= ——— — å 
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Fig. 13. Difference in Quiton Current 
From Eq. (39), 
Q= -kVv . (42) 


At any time in a quiton current, the switch pressure force exerted against the 
mass can be represented as 


F=PA > (43) 
where Pe is the switch pressure and Ay is the area of contact. However, since 


the area of contact A,, or the drag area, is the mass switch rate itself, then 
(neglecting constraints of proportionality) 


а лм taa 
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A, ам, (44) 


where М' is the switch rate at the point of switch pressure application. We will 
next examine the switch pressure forces before and after one perceptron operation 


Next 
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(i-e. , across the smallest possible time interval At used by the perceptron itself 
in perceiving a change). When there is any difference in the pressure forces 
against the body front and body rear, this difference is the resultant force R, or 


H [ад PAoa] T en 


where q is a unit vector whose direction is given by the direction of An -Q 
Now, from Eq. (44), 


R= [Py MP u] ° (46) 


Since P, а Qand а (-V), then (neglecting constants of proportionality) 


R= - (ug - wA). ат 
which {гош Eq. (39) gives 

R= (МУ, - (Mout (48) 
or 

R= K,a(M'y) . (49) 


However, this has happened in the smallest possible time At, and since by definition 
AMV nin at (МУ), (50) 
then 
R= КМУ) = а, (51) 
which is Newton's second law of motion, relativistic form, Acceleration of a body 
is caused by a difference in mass switch rate (і, e., a switch rate gradient) induced 


across it by transfer of momentum from another moving body or by induction from 
a field such as an electrostatic field or a magnetic field. 


E. NEWTON'S FIRST LAW OF MOTION 

Newton's first law, that "а body at rest or in uniform motion will remain at 
rest or in uniform motion unless some external force is applied to it," сап be derived 
from the same type of considerations used to develop the second law, Obviously, if 


0, (52) 


Tgeitehing can be thought of as transfer of At into AL. An increased switch rate 
represents an increased rate of transfer resulting in a higher value for the ratio 
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Igettching сап be thought of as transfer of åt into AL, An increased switch rate 
represents an increased rate of transfer resulting in a higher value for the ratio 
of AL to At being outputted. Since the ratio AL/At is defined as v, en increase in this 
ratio increases the velocity, and this acceleration occur: 
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THE VENUSIAN SPACE SHIP THE X-12 


By 
ARTHUR HEVAY MATTHEWS, E, Е. 


AH's INTRODUCTION: 

How did the world’s greatest inventor invent? Haw did he carry out an in- 
vention? What sort of mentality did this wonder man have? Was his early life as 
commonplace as most boys? What was the early training of this man from 
space? Was he an earthman? Did he come from the planet Venus? Was he born 
on a space ship? The answers to these and many other questions will be found in 
this story from the lips of the man himself 


In this autobiography concerning his early youth, and so on, we obtain a 
good insight into the wonderful Ше this man led. It reads like a fairy tale, but 
strange as it may be, it is true. Tesla was no common mortal. He lod a charmed 
life — given up by doctors at least three times as dead, he was a young man at 
sixty and at seventy; with a brain just as keen the day he died, (if he did dic, for 
many believe he did not). He always said he would live to the age of one hundred. 
and fifty, so perhaps he is alive on Venus? That might be easy to believe now, for 
if man can build a rocket to the moon or Venus, there is no reason to doubt that 
science on that planet could be a thousand years ahead of earth man’s. We know 
that space ships have landed on earth, all through the ages. ‘Tesla said that he 
believed he came from the planet Venus, and during the landings of a space ship 
оп my property, the members of that ship said that Tesla was a child from Ve- 
nus. Tesla will tell you in his own words, what he believed. Read the story with 
care; there is allot between the lines, as you will see. He had one great vice — 
his generosity. He could have been the richest man on earth. He made and 
spent millions. He was an idealist of the highest order, and to such men, money 
itself means but little, 
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then 
R-0 (53) 
and 


Di (54) 
in which case the body at rest will not move and the body in uniform motion will 
remain so, by the definition of acceleration. Every perceptron repetition will 


output the identical value for V as the preceeding repetition, and that is why the 
first law holds, 


F. IDENTITY OF LENGTH AND TIME 


From E = Mc, we have 


c? = E/M = 9 x 018 joules/kg (55) 
e? < 9 x 1016 joules/kg x 1/17. 053 kg sec/sw (56) 
c! e 0,527 x 10-34 joule-see/sw (57 
je k/mass switch . (58) 
Thus 
= (3 x 109)? m/sec «> LLL E s = one sw opn (59) 
one sw opn = (3 х 10%) m?/sec? (60) 
= 3 x 108 m/sec (61) 
= 1 sec = 3x10° meters. (62) 


Length and time are thus synonymous} and c is the constant of proportionality 
(more precisely, the identical ratio for transposing At into AL will be maintained 
for each perceptron operation). Therefore, a perceptron actually outputs only 
one thing which may be taken to be either At or AL (it actually outputs only change 


‘py "synonymous" we mean that At and AL are intertransposable by perception operation. 
The term c is the velocity (rate of change) of switching itself, i.e., the speed at 
which quitons themselves can move, since quitcns are being switched by mass. There- 
fore c ought indeed to be the wave velocity at which quitons move, and thus representa 
the maximum AL obtainable from St by mass in normal switching The pos: lity exists 
that abnormal (turbulent) switching can deviate from this limitation Thus “time 
warping," "time travel," “hyperspace travel," and the interplanetary drive may indeed 
Mapi: cheniere orgiechpaperquitan/p23.mmr (1 of 2210200 20:28:40 


that abnormal (turbulent) switching can deviate from this limitation. Thus "tine 
warping," "time travel," "hyperspace travel," and the interplanetary drive may indeed 
be possible. Since at least one of these effects of turbulence in switching (that of 
DeBroglie wave velocity exceeding the speed of light) is theoretically accepted, the 
problem of turbulent switching should be well worth the theoriet'o attention and 
effort. 
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itself, which is perceived and thought of as AL and At). All other dimensions, 
quantities, and dimensional molecules are but bit division or bit multiplication, 
This seems to be consistent with some of the latest conclusions from general 
relativity theory. 


In passing we note that there is no separation without relation, and there is 
no relation without separation. Therefore 


relation <> separation. (63) 


Also, there is no operation without separation, and there is no separation without 
operation. Therefore 


operation <> separation, (64) 
It follows that 
operation ¢> separation < relation. (65) 


We note a difference between free space and a Cartesian space (inertial 
reference frame). In a Cartesian space or inertial reference frame a definite 
length is considered to have been established for each and every point in that 
frame. But such a definite length to each point is rigorously operational by 
statement (65) above, i.e., such a length is defined by an operation. Specifically, 
it is defined by the operation of a mass perceptron (or an understood mass 
perceptron) at the origin of the frame. Such а frame is linear if the identical 
type of perceptron operation has defined the length to each point, If the type of 
defining operation varies, then the frame so defined is nonlinear; i.e., its space 
is said to be curved or distorted. 


In one perceptron, its length defining operation and its mass defining opera- 
tion can interfere or react one with the other. This type of interference or inter- 
action is the direct interaction of frame space (length) with mass and it is the 
fundamental generating mechanism of force. All forces are so generated (see 
again the inset footnote on р. 17). And in fact a perceived moving force does work 
in the direction of its perceived movement rather than in the force's perceived 
direction precisely because of the moving operational length's interaction (inter- 
ference) with the operationally generated force. This interference interaction is 
between operations in the same perceptron and generates what 1s called work. 
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V. ELEMENTARY PHILOSOPHICAL IMPLICATIONS 


Every scientific treatise is filled with forms of the words "one" and "be," 
yet none attempt to define these metaphysical terms. Ontologists and metaphysicians 
have uncovered many problems connected with these two words, but no real solutions. 
In addition, the historical preoccupation of metaphysics with dogmatic religious 
beliefs contributed strongly to its disfavor, since scientists were required to exert 
considerable effort to establish the scientific (observational) method as a legitimate 
criterion for the judgment of physical truth, Consequently, both science and 
philosophy today are constructed on quite undefined foundations, primarily because 
of the failure to recognize the relationship of perception operation to reality, which 
recognition is a prerequisite to the synthesis of physics and metaphysics. One 
therefore must comprehend the concepts of be (exist) thing (perception), and 
опе (thing) from the viewpoint of the relation between perception and ultimate 
reality. 


A. EXISTENCE, THING, AND ONE 


Existence has been defined here as "what is to be fed into the perceptron's 
input." In the situation where all operation of the perceptron has ceased, what can 
be said to exist in the input? First, what exists is a continuum: it has no limit, 
interface, dimension, time, velocity, change, space, place, or discontinuity since 
these are all derived from perceptron operations and the perceptron is not operating. 
What exists is continuity only, with no discontinuity. To comprehend this, we must 
examine the thought process itself more closely, realizing that "to think” is "to 
perceive thoughts." 


What is a "thing?" Further, what is "one" -- one "thing, " one "anything?" A 
thing is first a perceived thing: it resulted from the output of a perceptron operation, 
in which one input bite and one output occurred, This output is characterized by the 
the fact that it is one, and the absence of one (i.e., zero) is the absence of output. 
Figure 14 shows these relationships. The perceptron operation created the separation 
between the inside and the outside by creating а AL and a At, that is what the delta 
symbol means, Thus the operation of the perceptron determines the basic nature of 
one itself, and any one necessarily requires that a perceptron operation has occurred, 
In fact, the perceptron itself is a result of perceptron operations. Thus indeed all is 
relative. A perceptron exists and is able to function because it perceives other percep- 
trons to exist and function, Thus perceptrons are mutually created derivatives of reality 


Being is undifferentiated; that is its total definition, It cannot be perceived, 
since perception differentiates. Tt is continuity only, without any discontinuity, 
The preoccupation of being with causality (perception) is 
tion," the influencing of perception. In Zen philosophy 
ichment to the world of illusion (change);" the literal 


1y "at 
meaning of "incarnation. 
"This concept is unperceivable, by the definition of perception, which accounts for 
its difficulty. To be a "perceived one" implies limit (finiteness); oneness itself 
without a bound or limit to make it a one (perceived), cannot be perceived. This 

is the primary limitation of the human mind (i.e., of perceptive thinking) being, 
continuity, and oneness thenselves imply absence of perception (differentiation) and 
are therefore unperceivable. 


Thus Boolean algebra describes the moat banie aneration. and ta амал авла ta the 
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are tnererore unperceivapie. 


Thus Boolean algebra describes the most 
“operational” world. 


ic operation, and is applicable to the 
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DISCONTINUITY 
H отита) 


PERCEPTION: 


Fig, 14, Nature of One 


which drive themselves and each other. Note that the preceding sentence itself is а 
perception. 


So in the fullest sense, Gautama Buddha was indeed correct to state that the 
world of phenomena (changes) is an "illusion, " relative only to itself (i. e., to 
perceptrons).! Einstein, expressing this idea in the language of mathematics, 
produced the theory of relativity and Inaugurated a new physics, Buddha and 
Einstein spoke in different technical languages, but both expressed the same idea, 
The only difference is that in science we have assumed that our observations 
themselves are real and perfect. They are real, but not perfect in that they 
represent only changes in ultimate reality. Thus observational science alone can 
never reveal ultimate reality. 


Another approach may aid in the comprehension of the nature of one. What is 
meant by the statement "ће is the тап?" Reflecting, one realizes that what is 
meant is that the perceived thing HE is exactly the same perceived thing THE MAN, 
and this identity exists now (during this one At perceptron time slice). There is 
no part of НЕ that is discontinuous from THE MAN, or vice versa. The different 
forms of the verb "be" attempt to express continuity without discontinuity, or 
unlimited oneness which is a state and not а thing. However, we do use the verb 
"be"? to relate continuity between different time slices, "Не is ће man" is related 
in the present time slice; "he was the man" means that HE in the NOW slice is 
identical to THE MAN in a past slice; etc. 


Ihe reader interested in Zen will find complete agreazent between this paper and Zen 
precepts, and vill find the paper of sone assistance in comprehending the unpercetvable 
(unthinkable) Zen realizations. Та Zen, for example, the aim 18 to comprehend at once 
the totality of reality, directly, escaping beyond the limiting fetters of perceptive 
thought. Now if it is actually possible to do this, and if some unusual men have 

done it, then their enigmatic writings should contain the wisdos of their experience, 
and should correspond to ultimare reality itself. Since ostensibly their insight fm 
Sbtained by other-than-logic and other-than-perceptive means, then their statements 
should appear illogical and unperceivable.* Thus the "sound of one hend clapping" 

and other illogical concepts sre used in Zen ав a meditative means of driving the 
Student beyond logical perception (certainly the sound of one hand clapping cannot be 
Perceived or thought) to realization, But iT the Zen experienc 

then reality itself must be pure Zen ( 
be. We note it for each component 
all can be regarded as the complete 


t of all possible opposites or contradictions. 
*(However, this most assuredly does not imply that every statement that 
i» illogical end unperceivable is of value!) 


71t should be stressed again that being ts defined as undifferentiated (unseparated, 
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їз illogical end unpercervabie 15 of value!) 


?1t should be stressed again that being is defined as undifferentiated (unscparated, 
unpercetved), Being io simply continuity without discontinuity. 
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B. REALITY, ULTIMATE REALITY, BEING, AND ULTIMATE BEING 


Actually one should be quite careful in using these terms, What does one get 
when one differentiates reality? One gets another reality, but not the primary or 
ultimate reality, For example, assume that length and time are real. When one 
time-differentiates length, one obtains velocity, which of course is real also but 
quite different from either length or time. However, velocity is always operationally 
related to the two first (assumed) reals length and time, because differentiation is 
an operation, So what is meant by "ultimate reality" is that state (or essence, or 
whatever name one prefers) that is not differentiated. Since "being" (continuity 
with no discontinuity) is defined as "that which is not differentiated, " then the 
ultimate reality is pure being. 


But all perceivables are differentials of ultimate reality. When one differen- 
tiates being, one gets pieces (differentials) of being which themselves are beings, 
but they have been perceived (differentiated) from a more primary or higher being. 
‘Therefore any being that one perceives has been differentiated (separated) by 
perception} which explains why human beings, for example, consider themselves 
Separate or individual (one), They are separate only in their individual perceptions. 
Thus "beings" by its plural nature always implies fragments (differentials) of a 
higher being (of singular nature). There can be many such integral levels: starting 
with one function, one can integrate it, then the resulting function can be integrated, 
etc., as long as we are speaking of definite integrals between two limits, When we 
reach a state that has no pieces or limits, the process is finished. That state is 
being in the ultimate sense, i.e., ultimate being. 


One perceives these integral levels directly in nature, i.e., in the perceived 
phenomenological world. Living molecules (tiny beings) of RNA, DNA, etc., integrate 
together into a cell (a higher level being). Cells then integrate into a still higher 
being (man, animal, plant), which is the level on which man finds himself. But since 
man is perceivable and there are more men than one, it follows directly that men 
are capable of being integrated into a still higher being,? and the only word we have 
at present to describe such an ultimate being is "God." It is not at all accidental, 
therefore, that the ultimate being cannot be directly perceived by man, since by the 
definition of perception the ultimate being cannot be perceived by a lower order being 
such as man (i. e, since perception differentiates, or separates, then only 
differentials of being, or separate beings, are perceivable), 


The avatar Jesus, having no technical concept for the derivative available in 
the language of the day, used the analogy of the father-son relationship, the son 
being the derivative of the father in this sense. Thus he referred to himself as 

the "Son of Man" (the derivative of all mankind or of integrated mankind) and also 
as the "Боп of God" (the derivative of the integral of man). Не continually referred 
to the ultimate being as "Father." It is little wonder that he was not understood 
then, and has not been understood for almost twenty centuries, 


‘thus not only are physical objects relative to the perceiver's perception, but so 

are the perceived beings. Ergo the entire perceived universe, both living and non- 
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are the perceived beings. Ergo the entire perceived universe, both living and non- 
living, i» related to perception, and in fact perception and creation are abstractly 
synonymous. 

2This statement contains obvious implications to the theory (i. 
evolution. 


to the goal) of 
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VL CAUSALITY AND ITS MODIFICATION 


A little closer look at perception can be obtained by viewing it from the causal 
standpoint? All that perception really creates is At and AL (which are the same, 
ignoring constants of proportionality), and the perception we normally think of is 
point perception, where a point is one switching operation. The perception point 
may be thought of as following а line path which we will call "lineception" (Fig. 15). 
Physical phenomena as seen by one perceptron constitute this lineception; or rather, 
it constitutes the physical phenomena that are perceived or observed by the регсер- 
tron. Any point-based perceptron system, such as human perception, will accordingly 
perceive the universe of physical phenomena as if the perceiving system were a 
pointer moving along a lineception.? 


de pe AL AL. 
RE. EH 
Fig. 15. Lineception (One Connected to One) 


For each perception there is a reflection, so there exists (but by definition 
cannot be perceived) a similar line-path, or "lineflection" as shown in Fig. 16. 


а-а. 
LM At Ar Net 


a‏ ا ر 


Fig. 16. Lineflection (One Connected to One) 


lPerception is identical to causality itself, 1.е,, perception can be said to generate 
causality, The causal view is that causes inputted to a situation operate to produce, 


ог output or create, effects. According to its inpute, the perceptron generates 
causal outputs. An adequate theory of perception should be able to explain all 
causal (perceived) phenonen: 


We might define causality as the set of all caus. 
ion, "What causes causality itself?" is causality 
causality must contain ite own 
cause. therefore be closed or circular. The entire causal world 
must then be purely relative to itself (closed). Closer attention to causal орега- 
tion yielde the following: We perceive something change (in time or in space), then 
the situation changes so that we perceive new changes emerge (occur later, or separa- 
tely). Thus the line of perception by its own unperceived operation connects the 
perceived cause (change) to the perceived effect (change), i.e., perception generate: 
ity. Since perception itself is causal, then causality truly causes iti 
rates perception (perception 18 
Tceptive). Thus the idea 
ent with our initially 


that perception generati 
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CHAPTER 1 


In relating this account of the landings of a large spaceship on my prop- 
erty at Lac Beauport, of my strange experience in meeting with people who 
claimed they were from Venus and what I learned about life on their planet, I 
would like to emphasize that I consider myself of little importance in this 
story. If my name is known at all, it is due to my long friendship with Nikola. 
Tesla and an intimate knowledge of his great work for mankind. Perhaps I 
may be excused if I say that it affords me a certain amount of amused satis- 
faction to realize that I an now probably the last living person who knew and 
loved Tesla, but in all humility, I am aware that it was only because Tesla 
left me some of his ideas to develop that I was thus able to meet these people 
from Venus who claimed Tesla as one of their own. 


Due to the fact that my story covers several visits of the Venusian 
spaceship, I am, for space reasons, condensing its details into one account. 
and will therefore leave out dates. It is sufficient to say that the first visit 
was in Spring, 1941, with continued landings about every two years until 
1961, which, to date, included the last landing. These landings took place on 
my 100-acre property in the hollow of a large meadow formed by the sloping 
‘mountainside at the back and the rise of ground .at the front. 


It was on a spring morning of, 1941 that I was standing near my work- 
shop with my son, Humphrey. We were discussing some matter relating to 
electrical waves when suddenly Humphrey looked up and exclaimed: “There's 
something wrong with the sun:" I looked to the east and gasped in astoni 
ment. Exactly in the center of the golden disc there was a round black spot. 
about one quarter the apparent diameter of the sun. It was too big to be a 
sunspot and besides, it was moving. As we watched, it crept slowly to the 
upper edge of the sun and in about 10 minutes had left the solar dise when it. 
simply vanished from sight. We saw nothing more of it that day. 


I went to bed early that night but could not sleep. An oppressive sense 
of something strange impending descended on me like a pall. Finally, I arose 
and dressed. I went outside and looked up at the sky but all I could see were 
the stars sparkling in full brilliancy. I returned to the house and settled 
down to read - but not for long, for suddenly the alarm signal on the Tesla 
Scope rang shrilly. Iran outside and at first saw nothing except the spar- 
Kling stars. Then I noticed something queer toward the mountain. It ap- 
peared to be darker than usual, It was indeed, for some huge object seemed 
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that perception ge y consistent with our initially — 
iasumed definition of causality as the set of all causes. 


ЗА "frame" or "coordinate systea" 48 a point-centered perceptron system centered 
about the "understood perceptron” at the origin. 
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The ultimate reality, or existence, contains all, all-at-once (ultimate reality 
is allness, or oneness). At each operation of the perceptron, the exact amount of 
At and AL, and their relationship, put out by a perceptron is a function of its 
input quiton disturbances. A great number, in fact perhaps an infinite number, of 
different input states are possible, i, e. exist in all, all-at-once (ultimate, reality). 
So an equally large number of output states are possible (exist ultimately), 
one particular input condition results in one particular output condition, We can 
represent the all possible lineceptions existing as "multiception" (Fig. 17). From 
this figure, a Tindception can be seen te be one can be seen one particular path through multiception, 
The corresponding multiflection could, of course, be illustrated in similar manner 
but with negative components. 


AU 
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Fig. 17. Multiception (One Connected to Many) 


One could immediately apply statistics to the concept along the lines 
illustrated by Fig. 18, 


Fig. 18. One Branch 


tressed that these multiceptions exist, which is not at all the same limited 
enent ав "exist now," but much more comprehensive; all possible numbers must 
exist in zero, given the number A, there 1s no justification for the axiom that 
А+ (=A) = 0. The ly the "absence of all possible 
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exist in zero, else, given the number A, there is no justification for the axiom that 
A+ (cA) = 0. The "absence of number" means precisely the "absence of 211 possible 
munbers." Paradoxically, if we think of that absence, we make it present by the act 
of thinking; i.e., trying to perceive it (absence is not perceivable). This contra- 
diction, of having to make the unthinkable into its opposite so that it is thinkable 
is both the characteristic and the limitation of perception and perceptive thinking, 
and has long been ar insurmountable obstacle to scientist and philosopher alike. 
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At each switch point, the perceptron is faced with the branch of possibilities ahead, 
which all exist in multiception but only one of which exists in one perception, or 
lineception? А certain set of limbs in the branch must have a perception 
probability equalling 1, and thus each of the limbs has some finite probability? 

‘The input conditions to the perceptron then determine which limb is selected for the 
next switching operation; and, of course, the input conditions are the results of 
other related perceptrons' operations (relativity). The statistics will not be pursued 
further. here. 


For an absolutely mechanistic world, the entire process is automatic according 
to quite rigidly fixed rules, A system of perceptrons that behave this way shall be 
referred to as "mechanically switched. " What we call "non-living systems" are 
mechanically switched systems. But what we call a "living system" is able to 
arbitrarily select the limb taken, to some extent at least, i.e., the fact that a 
living system is able to choose its behavior within certain limits, directly implies 
that it must be able to deflect its lineception from a mechanically switched line- 
ception, The only way it can possibly do this is to influence the switching operation 
of the perceptron, But since the output of one switching operation is a mechanistic 
function of the inputs, then the only way a life system can affect the perceptron 
switching operation is by affecting the input to some extent. How could it possibly 
do this? 


In our crude model, the nonaction continuum is composed of action atom 
fragments, or quitons, But such non-things are massless by definition (they are 
not being switched and the absence of switching defines masslessness), and we can 
think of the nonaction continuum as a massless fluid or ether or empty space, since 
these terms are all synonymous. All that is implied by these terms is that the 
fluid is composed of massless elements, which merely means they are not being 
switched, They are capable of being switched, of course, but switching is not 
being done, The main point is that force, in the conventional sense, is not 
required to move a massless fluid, so the input fluld to a perceptron can possibly 
be interfered with by some nonphysical means requiring zero force, The being 
portion of a life system can apparently do this to some extent, 


Since the switch time of a perceptron is on the order of 1072! seconds, then 
even an incredibly tiny quiton input variation to a perceptron will result in 


Ire 4s stressed that all possibilities exist and are real, but do not exist in percep- 
tion. Perception is the only difference between unperceived reality and perceived 
reality. 


?yhich leads to an unusual view of "probability." A perceptron operation is already 
finished when one perception is complete; that is why "the past is always gone, the 
present has just occurred, end the future is never here." Perceptron operation 
Continually creates the perceptron's universe as it operates, including all change 
time, space, etc.). Thus, et the conclusion of any one perceptron operation, а 
multitude of lineception steps can exist for the next operation. However, although 
possibly quite large, the number of next steps available must be finite to be causal 
(perceivable). It 18 the process of perception that makes probability finite. 
Perception is finite; nonperception is infinite. 
rhe only alternative conclusion is that the living system is unable to delibere! 
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rerceprion is rinate; nonperveptaom ав ашкам, 
rhe only alternative conclusion is that the living system is unable to deliberately 
modify its behavior and its behavior is purely mechanical. But since thie implies 
that all behavior is absolutely programmed and predictable, which 18 obviously 
false, this alternative is not valid and the original conclusion stands. 
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noticeably altered lineception after one second of such variation, So it is quite 
reasonable to presume the futility of trying to measure such infinitesmal influence 

as is brought to bear on one single perceptron operation, However, the total 
influence can obviously be detected after being accumulated by a very large number 
of perceptron operations, and for living systems it is. So while we have not proved 
the mechanism of life-system manipulation of lineception, we have shown a logical 
progression from an assumed mechanism to a result that is universally verified by 
countless observations (i. e. , all living systems are observed to manipulate 

causality, which manipulation is, after all, the definition of behavior). Since no 
other mechanism has been proposed, to the author's knowledge, that would reasonably 
explain the observed phenomenon of life-system manipulation of lineception, it is 
logical to accept as true the assumed mechanism -- a life system can exert an 
incredibly tiny influence on perceptron inputs? i.e., on the ether or on empty 
space?» 


Irhis tiny influence is the basis of the realization process. To comprehend the non- 
‚ the individual observer usually wrestles diligently with the problem, 
repeatedly attenpting to perceive it causally. In each ouch attempt, the tiny 
influence of inception on perceptron inputs is exerted. Over an ensemble of such 
attempts, the perceptron causal output can be modified, 1.е?; modulated noncausally 
to give what are now slightly noncausal perceived outputs. Presence of a required 
fit or required output pattern in the perceptive mind allows the output to be 
examined (compared) against the required output, i.e., it allows the selection of 
the proper noncausally modulated causal transfer function. When the outputs match, 
one then has a breakthrough or realization which matches the real world pattern but 
which cannot be directly perceived causally. However, since the mental file of the 
perceptive mind hae пом filed the proper transfer function, the individual has 
assimilated the information and understands it, being able to recall the noncausally 
modulated causal transfer function at will. Thus in Zen, the ultimate example of 
realization is described as "enlightenment," Phrases such as "direct perception of 
rect experience of ultimate reality," or "direct realization of all- 
re also used in trying to portray the nonperceivable realization. Conven- 


" which actually only conceal the fact that we do not know what it is, or 
how it is accomplished. 


Note that such "creative realization" can cover either purely causal or non- 
causally modulated perception, the difference being merely whether the inputs are 
incepted in a normal manner comparable to causal phenomena, or in another manner. 
Realization is derived only from tion, Since the observed phenomena of physics 
already appear to be noncausal (statistical) in the ultramicroscopic region while 
ensembles of these yet appear to be. causal, then the physicist is already confronted 
with the necessity of changing causality but at the same time retaining causality. 
The implications to the observation process itself must be examined, and thay remove 
the dichotomy between physics and metaphysice when pursued, 


2Тһе Hieronymus effect is an example of this in reverse. It generates an effect on 
living nervous systens that is not the result of electric, magnetic, or gravitational 
fields, and is not caused by matter in motion. For that matter, a polygraph has been 
used to clearly measure a response of plants to human thoughts alone, and such an 
effect 40 not presently explainable within the body of physics theory. "Firewalking" 
is another unexplainable phenomenon from the standpoint of present physics theory as 
4s acupuncture. 
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ээ acupuncture. 
3А11 psi phenomena derive from this effect (inception) together with turbulent 
switching. A straightforward theory of psi phenomena (and of such things аз fire- 


walking and acupuncture, for that matter) can conceivably be generated from the 
quiton/perceptron theory. 
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Of course the most efficient development ої manipulation of lineception 
(i. e., the widest response) by a life system would necessitate a control system 
approach; i.e., life system direct manipulation of only a very small control 
valve or control mechanism, which in turn controls the input to a much larger 
mechanistic (deterministic) servo amplifier. Systems like this are universally 
observed in life systems, Thus the great bulk of a life system's manipulation of 
lineception is servomechanistic: the actual direct influence of life (being) on 
matter (perceptron switching) is so microscopic as to be immeasurable at its 
operating level, and only its macroscopic effects become measurable. For that 
reason the scientist has never been able to isolaté the mechanism of life's mani- 
pulation of lineception, nor is he likely to be able to do so in the foreseeable 
future: 


Life's manipulation of Iineception will be denoted by the term "inception, * 
and can be thought of as a modulation (partial change or additive change) of the 
lineception carrier, Ordinary physical phenomena are macroscopic ensembles 

of lineceptions, where the deterministic (mechanistic) law holds absolutely but 

ina relative manner (ensemble to ensemble) which is fixed cause-and-effect, or 
causality, from the viewpoint of perception, Since inception is a modulation of 
lineception, then living behavioral phenomena should be superimposed as envelopes 
on causal lineceptions, or causal lineception ensembles, and, indeed, they are 
universally observed to be so superimposed, 


Absolute or ultimate reality, however, can be thought of in one respect as all 
multiceptions and all multiflections, all-at-once, which is timeless (i, e, , which 
is both all-possible-times and zero time simultaneously or identically), Along 
any one lineception, causality applies; yet since a very large number of changes to 
that lineception are available in just one multiception branch, then quite a large 


of course, is subject to challenge. 


since all matter is, it contains being. Another intriguing possibility existe: that 
of inceptive sys or tvo magnitude directions that inception 
type would produce inception with difficulty, and ite inception 
would only be apparent at the macroscopic level; the second type would produce 
inception with ease, ite inception would be apparent only at the microscopic level. 
The first type would correspond to what we call "living systems," vhile the second 
would correspond to what ve call "inert systems." Living systems' inception would 
be observable to human senses and human instruments, while inert system's inception 
would not. A second and remarkable conséquence would be, that in the extreme micro- 
scopic case, inception would dominate and this scale would appear to be absolutely 
statistical (individually unpredictable), which apparently is true (i.e., degree of 


causality represents degree of restraint of inception). This would modify causality 
(for individual events) at the ultrantcroscopic level, but at higher levels causality 
Would still apply due to the karma effect on perceived ensembles. It is significant 


that at present the universe of matter seems to behave in precisely this fashion. To 
ize, perception is causal — it ge Inception, being non. 
causal, must be below the perception threshold. Aggregates of inception (noncausal) 
that equal or exceed the perception threshold become causal (are processed by 
perception) and generate causal karma. 


3Since every perceived AT has an unperceived complement -AT which exists in reflec- 
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since every perceived AT has an unperceived complement -AT which exists in reflec- 
tion, then the sum total of all times in absolute existence, vhich includes both 
perception and reflection, equals zero tine. 
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number of inceptions are ávailable to be applied to that one lineception by an organism 
to change or direct the lineception. Herein is the explanation of karma, Since every 
inception made by an organism (or by a submicroscopic particle of being for the second 
case, sec note 2, p. 32) changes its entire lineception, it also changes its entire 
perceived or relative universe, which is the only universe it knows or senses. And 
since causal feedbacks from this perceived universe! occur to the organism's 
perceptron (which itself is part of that perceived universe), then the effects of the 
organism's actions indeed return precisely to it. So, "as a man soweth, that shall 

he also reap" is quite true? 


It is now possible to formulate some conclusive statements: 


1, One perceptron follows a lineception path, mechanically basing its output 
on its inputs, and this operation establishes causality to perception 
repetition, i.e., to lineception, 


2. Ordinary physical phenomena are merely ensembles of related lineceptions, 
and are perceived to be absolutely deterministic (obey only cause-and- 
effect, 


3. Living phenomena exhibit the effects (selective behavior) of inception 
(modulations impressed on lineception) which occasionally diverts one 
lineception from its deterministic lineception limb to another multi- 
ception limb, resulting in a changed (modulated) lineception. 


4. Ultimate, or absolute, reality may be thought of as the sum-total of all 
multiceptions and multiflections, 


5. "God" is all-being, which is all multiflection and multiception at once, 
which is both no time at all and forever and all forevers as well, 


6. "God's will" is lineception and its accompanying lineflection. 


7. "Man's will" or "free will" is inception, the modulation of lineception (and 
unknowingly its accompanying lineflection), Inception, however, imposes 
a feedback on the inceptor since a precise feedback, from the inception 
changes to perception, occurs to the perceptron of the perceiver. This 
feedback resulting from inception is karma. 


8. The law of cause and effect (causality) exists in perceived nonmodulated 
phenomena (ensembles of lineceptions). 


9. Causality is affected (modulated) by living systems, but applies to each 
choice once made, The causal feedback from inception is karma. 


Perceived" must be accented: the nonperceived universe is not causal, since by 
definition causality invokes a perceiver and the perception proce 


2Collective karma of any ordered group such as a species must exist in like manner. 
fim the aubmierancantc level. "karma nf eneemblea" means that the statistice of 
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to cover most of the mountain. I began to walk toward it and as I came near 
to our barn, I was suddenly confronted by two persons. 


Both men were nearly 6 feet tall and in the brilliant starlight I could 
discern their bright blue eyes and golden hair, but what registered with me 
‘most was that these beings radiated an aura of perfect health and happiness. 
Immediately I sensed a feeling of goodwill emanating from them which took 
away any fear I might have had at this sudden meeting. They were wearing 
grey coveralls and somehow I knew then that they were space beings. I noted 
with interest that both were bare-headed, with no helmets or other appara- 
tus, and yet they seemed to have no difficulty in breathing Earth air. I have 
since been asked if there were any physical differences from Earthmen about 
thesespace people and I can only say that I saw none — and why should there 
be? Are we not all built the same, in the likeness of God? 


‘Then one of them spoke to me in very good English, saying, "Good morn- 
ing, Arthur Matthews. May we go with you into your workshop?" If this was 
а surprise, there was a greater one to follow, as he continued; “We are from 
Venus and we have come to see what you are doing with Tesla's inventions”. 


Completely taken back, I could only blurt out: “How am I supposed to 
believe you are from Venus?" The one who appeared to be the leader an- 
swered calmly: “When you see our ship, you will believe. But, before we go, I 
will make a sketch of Tesla's Anti-War Machine. No one on Earth but you 
knows its secret, Will that convince you?" 


Inodded and led them to my workshop. With a few deft strokes, he drew a 
sketch for me which I could only accept as the truth. A brief inspection and ex- 
planation of the work I was doing on the Tesla devices followed. No comments 
were made and I was left to assume they were satisfied with my efforts. 


‘Then the two Venusians said they would take me to their spaceship. 
We walked toward the mountain and soon I was staring wide-eyed at the gi 
gantie proportions of the mother-ship X-12, hardly believing my senses, while 
my two companions chuckled at my bewilderment. The landed ship, which 
appeared to be made of gray metal (7), looked like two gargantuan saucers 
put together rim to rim. Circling these rims about 20 ft. away from the main 
body of the craft was an unsupported band of material (later referred to as 
the “Guide Ring") which was not attached to the ship by any visible means 
and appeared to be held in place by sane magnetic force. Penetrating the 
center of the ship was a tubular shaft 50 ft. in diameter and 300 ft. in height, 
the top and bottom ends of which protruded from the ringed saucers which 
were 700 ft. in diameter. The bottom end of this large tube rested on the 
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Jcollective karna of any ordered group such as a species must exist in like manner. 
On the subaicroscopic level, "karma of ensembles" means that the statistics of 
Lineceptions and inceptions still lead to causal relationships in the perceived 
collective phenomena. 
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Neither causality or karma applies in ultimate reality, 
although all 

causality lineceptions and their reflections, and all 
modulations 

(inceptions) and the karma reflections of those 
inceptions, are 

included in ultimate reality. 


10. 
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VII. CLOSING REMARKS 


The quiton/perceptron approach appears to offer a most. 
extensive area for further investigation, and it is hoped that the 
physicists will interest themselves in the concept. It offers 
explanations for the problems long posed by ontology, and unifies 
the bases of science and metaphysics. 


We state categorically that the theory explains what electric 
charge is, why like charges repel, and why unlike charges attract. 
In addition, since all phenomena are perceptron outputs, the theory 
indicates that multiple effects which are very close in time or 
distance will interfere with each other due to turbulent switching; 
i. e., conservation of mass/energy holds only as long as no switch 
interference exists. Turbulent switching can possibly disrupt all 
known physical laws. Unexpectedly strong forces, such as nuclear 
force, might in fact result from this effect. Other implications 
include possibility of travel faster than the speed of light 
(deBroglie waves do this now) and of travel back and forth in 
"time." 


Since both laboratory instruments and human sensory 
apparatuses are perceptrons and differentiate reality, investigations 
of physical phenomena should include the laws of the perceptron 
as well as the laws of the perceived phenomena, 
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А fundamental answer is attempted to the question of being, time, space, 
existence, perception, and physical phenomena. Mass, empty space, reality, gravita 
tional attraction, continuity, discontinuity, and relativity are among the "things" 
and "nonthings" for which relationships and explanations are provided. 


Perception is defined as detection by a mass of change to itself and as & 
differentiating process. Perceived physical phenomena are revealed to be f 

derivatives of ultimate reality, and outputs of the physical perceiving device call, thel 
‘perceptfron." Using the operation of the physical perception process on action, the 
units of which are energy tines time, an entirely different view 1s generated of both 
reality and the Heisenberg uncertainty principle, When superposition {з imposed as 

a condition, the Heisenberg uncertainty principle is revealed to be a quantized stat 
ment. А concept of the absolute value of a dimensional molecule 1s advanced. 


A reality model is constructed of an action continuum and а monaction continuum 
„separated by an operational threshold whose magnitude is given by an uncertainty 
principle. Perception is modeled as a process which switches atomic quanta of action 
and nonaction back and forth across the threshold, Mass is explained as perceptron 
switch activity rate, and а mass definition equation is generated. One kilogram mass 
48 shown to represent 17,053 x 1050 perceptron switches per second. Prom the model, 
Newton's laws of motion and gravity can be generated directly from the concept of the 
interaction of mass with space itself, space being taken as a massless fluid, or ether, 
composed of tiny nonaction particles called "quítons." Einstein's postulates of 
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ontology 


from the model, and а atatezent of the equivalence 
Principle is shown to be consistent with the 
model. 


The concept of "lineception" as a causal 
chain of perceptron operations is advanced. 
"Inception" is developed as a noncausal modulation 
of Lineception and as a distinguishing feature 
of a living system. The possibility is raised 
that inception could provide an explanation 
of the noncausal, statistical, ultranicro- 
scopic universe and yet require large ensembles 
of ultramicroscopic events to conform to 
causality. Inception is shown to lead to 
karma. Perception i9 shown to be causal 
and to generate causality itself. 


Some elementary philosophical implications 
of quiton/perceptron theory are pointed out 
and briefly discussed. 
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ground and I could see an opened doorway in which stood two of the crew who 
greeted us with a hand salute. 


My companions invited me in for an inspection tour of the great ship 
and we stepped into an elevator which I was told had no cables and was op- 
erated by will power: We stopped off at the level which was devoted to the 
storage of some of the 24 small spacecraft this mother-ship carried, ground. 
vehicles and other equipment. The second level comprised the living quarters 
of the crew, gardens, recreation area, study rooms and a meeting hall. Living 
quarters wore compartments for single persons or "married" couples (for the 
crew was made up of both sexes) and these units comprised a small hallway, 
а large living room, bedroom, bathroom with toilet and storage locker. All 
rooms were carpeted with some form of pliant plastic and the walls were 
hung with beautiful paintings. I discovered the outer wall of the living room 
was in fact “see through,” giving a full view of space outside. The outer door 
of each compartment led out on to а small flower-bedded garden. At this 
point, I commented on the lack of a kitchen in these units and was informed’ 
that Venusians never spoil their food by cooking it. They grew their own pro- 
duce aboard and ate it fresh. 


We then came to the recreation area which was covered with some form 
of simulated grass on which a number of the crew were playing a game 
somewhat like basketball. This gave me an opportunity to study these Venu- 
sians more closely and I noted that they ranged from 5'6" to 6 ft in height. 
‘They were blue-eyed, skin coloring a bronze suntan and their hair ranged 
from golden blonde to a reddish brown. They all appeared in glowing health 
and their eyes sparkled with a natural joie de vivre. Climbing to the third 
level, I found this was the horticultural section where all their food produce 
was grown and there were attractive gardens where the crew relaxed and ate 
their food. The fourth level was divided between storage of more of the small 
scout ships, heavy material, water supply, ete., and a number of workshops. 1 
had noted that throughout the entire ship all floors were completely covered. 
with some form of plastic material and that all the cuter walls were of the 
same “see through” type. On each wall, there was a circular viewing screen, 
somewhat like television, showing a full view of outer space and the exact 
position of the X-12 in relation to other planets, and its directional trajectory 
in space, this changing picture being projected from the control tower to all 
parts of the ship. I was also informed that built into these walls were "accu- 
mulators" for storing solar energy which gave constant light and power to 
operate heating and air conditioning systems. 
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We then rose to the exposed top of the tubular shaft which I was told 
was the control room. My Earthly mind had conjured up visions of all kinds of 
complex devices to operate this enormous spacecraft, but to my great sur- 
prise, there were no visible controls or equipment at all: In the center of the 
room was a raised circular platform on which had been built a circular couch 
and seated with their backs to this and facing outward to the North, South, 


East and West, were four persons - two women and two men. I was 
formed that these four operators, chosen specially for their great mental pow. 

ers, control led and directed this giant ship: It all seemed completely unbe- 

ievable until across my doubting mind there flashed the biblical verse: "Faith 
сап move mountains. 


My leader-companion then took me to а lower level and introduced me 
to a lovely woman whom he described as his “life companion”. She was indeed 
а most beautiful creature, with sapphire-blue eyes, golden-blonde hair and 
her face glowed with an inner spirituality delightful to behold. He stood be- 
side her and said simply: "You may call us Frank and Frances, for we stand 
for Truth.” 


T noticed that the girl was seated before ‘a large blank screen and a fur- 
ther wonder was in store for me, as she demonstrated her ability to project 
onto it thought forms of whatever she was thinking, which appeared on the 
screen as living motion pictures. To my surprise, she showed me a picture of 
myself coming out of Try house, followed by the scene in my workshop when 
I spoke with the two space visitors. There followed pictures of Venus, its 
people, homes and towns and I just stood there over-awed at its natural 
beauty. And then a strange phenomenon took place which I know will sound 
as incredible as it did to me at the time, although there is much we do not 
know about the power of mind over matter. For while I was fully aware that 
1, Arthur Matthews, was standing in the physical form in a landed spaceship 
at Lac Beauport, yet at the same time I suddenly became a living part of the 
projected scenes, mingling with the people of Venus millions of miles away. 
Hore was а great mystery indeed, for I could not only see them but feel them 
just as if T was truly there in body as well as spirit. 


appeared to be standing at the edge of a vast, cup-like depression. On 
every side towered tall pillars of basalt, smooth and perfect as if polished by 
the hand of man. On the farther side of this huge natural theater, a mighty 
torrent of water descended from the brow of the ebony cliffs in a 1000 foot 
leap, striking squarely on the edge of the great cup and turning it into a 
churning mass of foam. Then I saw it was only around the rocky margins of 
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Figure 28. Lawandy's experiment (Letokhov-Lawandy effect) with multipass, 
multicollection of energy. Formation of a quantum potential can 
also become involved. Retroreflection and self-targeting are key. 
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Actually, a single one of our large electrical 
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We just have to learn how to collect more 
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the source dipole! 


Figure . The only energy resource problem Is the theoretical ostrich problem. 
We must become theoretical owls, rather than ostriches. 
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и Part Two CHAPTER ONE 


the pool that the water was beaten into foam. The entire center was occupied 
by a mass of water perfectly smooth and strangely piled up like a dome of 
„glass. It was not water such as we know, for streamers of living light of every 
imaginable color darted over the shining surface of the great dome, some- 
times blending into masses of rose or green or violet and then mingling into a 
glittering confusion of rainbow hues. This whole scene of overwhelming 
grandeur was foiled by a broad band of emerald green turf, which framed the 
central cup, and dotted here and. there were graceful palm trees whose 
fronds glistened with diamond drops of spray. 


‘Then gazing upward, I gasped in surprise for there, poised in the air 
above the rim of the waterfall, was a great crystal ball like a gigantic soap 
bubble, transparent but gleaming with rainbow hues. Around its center was 
a broad band of gold metal. This girdle formed the equator and at either pole 
was a projecting boss of the same metal from which were suspended, by ca- 
bles, inverted cups which hung some distance below the globe. As it drew 
nearer, I saw that the equatorial band was studded at intervals with circular 
windows of glass-like material from the center of each projected a long needle 
which I assured was for directing the course of the airship, a theory which 
later I found to be correct. Slowly the great ball sank until the cups touched 
the grass and the cables were withdrawn into the metal bosses. Here, the 
shining sphere hung about a foot above the ground, swaying gently. A mo- 
‘ment later, a circular window swung open and several figures stepped out. 


‘Then the scene changed and I beheld а rolling, park-like country elus- 
tered with groups of palms and other trees. In the distance, I could discern. 
the wall of black cliffs and beyond them rose range upon range of snow- 
capped peaks from which a wide river wound its way. In the central plateau 
about 50 miles in diameter, the river broadened into a shining lake and then 
continued its way until it plunged over the cliffs into the pit of the shining 
pool. Returning my gaze to the immediate scene around me, I realized I was 
in the center of a beautiful Venusian town. Innumerable buildings were spa- 
ciously seattered among groves of trees. While of varied size, these structures 
were of the same general design, consisting of an ellipsoidal roof of prismatic 
crystal supported on a circular colonnade of marble pillars. Above them, 
hundreds of balloon-like airships darted through the air. Many of the houses 
were built on top of the basalt columns bordering the river and I could see 
groups of people standing on the verge of the cliffs. I then observed, standing 
on an elevation, a very large building of the same circular design which I was 
told was the community meeting place of these Venusians. 
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(CHAPTER ONE Part Two в 


T then found myself walking with the crew of the X-12, through a broad 
avenue of stately palms toward the white pillars of the great assembly hall 

Soon we were climbing a noble stairway flanked by mighty columns until we 
stood in the center of a splendid amphitheatre surrounded by tiers of marble 
seats in which a large group of people reclined. As we entered, they all arose, 
their hands raised in the Venusian salute and I heard a unanimous ery of 
“Brothers: Goodwill unto you” It was then that I realized that these Venu. 

sians wore no garments but stood as nature created them, but such was their 
noble build, I could feel no embarrassment, only admiration of their physical 
beauty. 


I was led by Frank to a seat at one side of the huge auditorium and he 
then addressed me: “ "Friend from across space, Earthman Arthur Matthews, 
we welcome you. The people of Venus ask me to speak for them because Lean. 
talk your language freely. We have brought you here out of no idle curiosity, 
but because we believe it lies in our power to offer your world some help in its 
present troubled state. We have a priceless gift to offer you which is known 
to us as Truth, but first we would ask you to tell us more of the world in 
which ‘you live. ‘Tell us something of its history, social conditions, science and 
what you call religion, and we will then judge if we are right in revealing to 
you the secret of Truth. Speak in your own tongue, for all will understand 
your thoughts. Fear only to say that which is not true, for we shall know 
immediately the true from the false.” 


Somewhat bewildered, I arose and after a pause, I spoke: “People of 
Venus, I thank you for your kind weleome and your offer. I do not know what 
this gift of Truth may be, but if all the radiant health, happiness and beauty I 
see among you are due to this truth, I greatly desire to know its secret and 
share it with the people of Earth. But before I tell you something of condi- 
tions on my planet, may I first ask a question?” 


‘There were nods of approval and I continued: “Why have you chosen me 
to speak for Barth instead of going to the leaders of my world? Tam a humble 
person whose name is unknown and I have no power with. Which to convince 
few, if any, on Earth." 


“We understand your question,” Frank: replied. “We have chosen you 
because, as a friend of Tesla, we believe you will tell us the truth. As for your 
humble origin, did not the Supreme Creator in Whom. We of Venus all be- 
ieve—your God—chose one of lowly birth to spread the truth of your Chris- 
tian philosophy.” In your Bible, you will read, "In the Beginning there was 
the Word" or the Truth as we call it, and of God's desire that His children. 
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в Part Two Cuan ONE 


should believe-in the Word. If we decide to pass on this Truth to you, then. 
God will surely see that channels are opened up to you to pass on His Word.” 
In deep humility, I replied: “In the name of Jesus Christ, I thank you.” And 
then, to the best of my ability, I proceeded to tell the Venusians what I knew. 
of Earth's history. I described the development of war from the days of the 
cross-bow and sword to its present stage of destructive sophistication. I dealt 
with what ancient history I knew and briefly brought it up to modern times, 
I talked on present day social conditions, our technological achievements, a 
little on medicine, psychology; philosophy, and comparative religion, and then 
I turned to science. Up to this point, these godlike Venusians had listened to 
my poor talk with absorbed attention, but as I attempted to explain Earth's 
concept of physies, there was a great commotion as members of the assembly 
leaped to their feet and I heard repeated cries clamoring for the Truth: I 
could only conclude from this that our scientists present knowledge of physics 
loft much to be desired! A few words from Frank, explaining that I was tell- 
ing the truth only as I knew it, quieted the group and he apologized to me for 
the interruption. At the conclusion of my talk, I was invited by Frank and 
his beautiful companion, Frances, to spend some time with them, and, to my 
great delight, they took mo for a flight in their small airship where I sat back 
entranced at the glorious landscape unfolding beneath us. And then, as mys- 
teriously as I had been “teleported” to Venus by the thought projection proc- 
ess, I suddenly found myself back in the landed spaceship at Lac Beauport, 
facing an empty screen. 


Over the years of continued landings of the X-12 at Lac Beauport, I was 
able, by means of Frances’ strange ability to project me into her living pic- 
tures, to continue my contacts with the Venusians, whom I grew to love for 
their gentle, courteous ways, their radiant happiness and beauty of mind and 
body. Always, Frank and Frances acted as my host and hostess and I spent 
many happy hours with this gracious couple, sometimes wandering on pleas 
ant walks through groves of cinnamon and nutmeg trees, breathing in the 
soft, perfumed air, sometimes going on fabulous flights of exploration in their 
airship, and at other times, we relaxed in their beautiful crystal dwelling, 
discussing many matters, exchanging information on our respective planets, 
and all the time, I learned more of the harmonious way of life of these happy. 
Venusians. Frank talked freely on all aspects of the life of his people, with 
опе exception the nature and meaning of the Truth -- from which I gathered 
that the time was not yet right for this revelation. 


1 was amazed at the perfection of the Venusian mode of one planetary 
government guided by a small council of wise leaders and also at the extreme 
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Aspects of Strong Local Asymmetry 
a . 


LI Коса Sartre е 1010; conservation laws 
may be appreciably viola 


© ТЕ Bearden 1995, 1996 


Momentum 
Angular momentum 


= Properties of an object may differ appreciably for 
* Different observers 
* Different detecting means. 
* Onetime to another 
* One position to another 


= STRUCTURING THE INFOLDED EM INSIDE POTENTIALS, 
FIELDS, AND WAVES 
* Strongly breaks local symmetry 
* Provides spacetime engines giving the above effects 
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Other Aspects of 
Strong Local Asymmetry 


ww 
= Local spacetime is curved © ТЕ Bearden 1095, 1995 
= Lorentz invariance of vacuum is violated 
* May be a local "sink" or "source" 
* Gravitational-inertial effects from EM 
* Translation between virtual and observable 
= Electrogravitational solitons 
* Action at a distance 
* Transmutation effects may exist 
* Scalar/pseudoscalar field translation 
* COMMENT: Thus the use of infolded longitudinal 
EM fields and waves to strongly break local 
symmetry allows intemested clustering of 
‘Spacetime curvatures. These spacetime 
structures are vacuum engines, or spacetime engines. 
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Нанава on the Status of 
Electrodynamics 


".. it is not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state..." 

^... the best modern physicist is the one who 
acknowledges that neither classical nor 
quantum physics are cut and dried, both being 
full of holes and in need of a vigorous 
overhauling..." 


"Mario Bunge, Foundations of Physics, Springer-Verlag, 
New York, NY, 1967, p. 176. 
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Bunge on the Status of 
Electrodynamics and Physics 


"... Кіз not usually acknowledged that electro- 
dynamics, both classical and quantal, are ina 
sad state... 

^... neither classical nor quantum physics are 
cut and dried, both being full of holes and in 
need of a vigorous overhauling..." 


"Mario Bunge, 
Naw York, NY, 1967, p. 178. 


‚ Springer-Verlag, 


[Xd 
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Bunge on the Status of 
Classical and Quantum Physics 


"... itis not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state... the best modern physicist is the 
one who acknowledges that neither classical 
nor quantum physics are cut and dried, both 
being full of holes and in need of a vigorous 
overhauling not only to better cover their own 
domains but also to join smoothly so as to 
produce a coherent picture of the various 
levels of physical reality." 


"Mario Bunge, T ‘Springer-Verlag, 
© нете ERDEN New York, NY, 1967, p. 176... 
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Fraction of Casualties Surviving 


FRACTION SURVIVING 


N =1 -40 million 


10 
08 
06 
04 
02 


TYPE TREATMENT RECEIVED 
'RESSED IN FRACTION SURVIVING 
With conventional treatment 

With 1st generation P-treatment. 
With 2nd generation P-treatment 
With 3rd generation P treatment 
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MULTICELL 


AEROBIC" 
(INCLUDES MAN) 
SINGLE CELL к SINGLE CELL 
ANAEROBIC AEROBIC" 
CENTRAL CONTROL 
OXYGEN-RICH TIME-FORWARD 
© PATH AS IT. 
DEVELOPED 


TIME-REVERSED 
44— PATH FOR SUSTAINED 
Wi OXYGEN DEFICIENCY 
SINGLE CELL ~ » 
AEROBIC & 


~ FIRST STEP IN OXYCEN-DERICIENCY 
© nrs saran DEDIFFEREN NATION 
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Differentiation and Dedifferentiation Timelines 


CENTRALIZED CONTROL OF CELLULAR 
GROWTH AND REGENERATION 


LL 
CELL AEROBIC NORMAL HEALTHY WITH SOME DISEASED 
ANAEROBIC OXYGENAICH ENVIRONMENT | CHESMIDFUNCTIONS УМА 
aaepe ыы EE TATION 
Omnira на FOR HEALING OF CELL DAMAGE 
TIME-REVERSED 
س‎ Єў سک‎ О 15 PATHFOR n PATH WHEN NORMAL 
SUSTANED PUMPING FAILS TO 
cu SINGLE HEAL CELL 
MORET CELL Ау 
ANAEROBIC AEROBIC 
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Evolution of Cells on Earth 


CHANGE OF 


ESSENTIALLY ATMOSPHERE 
ANAEROBIC TO AEROBIC 
ATMOSPHERE (INCLUDES: 


OXYGEN) 


FACULTATIVE 


ANAEROBES KILLERCELLS ORGANS 
АИ (SINGLE CELL ато; po 
BOTH AEROBIC 
Ре Е STRUCTURES 
FROM OXYGEN “NO TE: LMITED ANAEROBIC RESPIRATION 
‘STIL TAKES PLAGE IN HIGHER AEROBIC 
LURE FORMS, INCLUDING MAN. 
EVOLUTIONARY TIME 


m— M 


d 


(A proposed formal definition 
of a charged mass) 


fors ЕЕ application of 
ут 


“curiously enough, we do not 
know exactly what charge ё, 
only whet è does. Or, equaly 
significantly, what it does not do.” 

MP. Sikerman, And Yett Moves: Stange 
eme ad Sule бош ше Раве 
CambiógeUriversty Pres, 1053 p. 27 


(© TE.BEARDEN 1997 


coupled together (interacting). © is a broken symmetry. The mass of the charge 


An electric charge Q consists of a massless flux component and a mass component, 
ually and violently exchanges virtual photons with the surrounding vacuum. 


(CHAPTER ONE Part Two 87 


simplicity of the social relationships of its people who appeared to be one 
large family bound together by love and understanding. At one time I asked 
Frank if Frances was his wife. "No, not in the sense your world interprets this 
word.” He replied. "We have mutually elected to become life companions." 


“Then surely you have been united by some ceremony such as we call 
marriage?” 


“No, with this mutual desire in our hearts, we have no need for mean- 
ingles words. 


“So there is nothing to prevent you from separating at any tire?" 
"Nothing at all” 
“Then what we call divorce must be common on Venus,” I ventured. 


‘The Venusian couple laughed outright. “As common as the rose volun- 
tarily cuts itself from the bush,” remarked Frances with a gentle laugh. 


“Let me explain,” said Frank. “When Venusian couples unite, because 
of their knowledge of the Truth, it is impossible for them to make a mistake, 
for they recognize each other as soul-mates and the union is forever. It is sad 
that your world lacks this knowledge, for it would appear that such legal 
ceremonies are necessary because your people are insecure and uncertain of 
‘each other.” 


During one of our aerial excursions over the wooded countryside, I re- 
marked on the absence of any burial grounds and that the word “death” had 
never been mentioned in our talks. Frank countered with: “How old are you, 
Arthur?” 


“48 years.” 
"What is the normal life-span on Earth?" 


“70 - 100 years.” “Then you will probably be surprised to learn I have 
seen aver 800 summers and Frances over 650." 


“You must be joking:” I exclaimed. “Sickness and old age sap the vitality 
of the body and within 100 years, it dies.” Frank shook his head: “Because 
we apply the knowledge of the Truth, we know nothing of sickness or old age, 
true, we finally leave our bodies, not because they are worn out but because 
‘our appointed tire has come to transfer to another sphere of existence. But a 
few of us with special missions here, such as those with the required wisdom 
to govern our planet, may live on in perfect health for thousands of years:” I 
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The Ubiquitous Assumption: Two 
Asymmetrical [Aes rin for Net Symmetry 


Your 
Mr bes rad says he can make one, 
todo some free work. by regauging. 
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The Ubiquitous Assumption: Two 
Asymmetrical RES for Net Symmetry 


He saye he will do the 
bes Hey, 


Q тоз э» 
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The Ubiquitous A tion: 
Asymmetrical Regaugings Tor Net Symmetry 
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A Charged Particle Is a Coupled System 
(The first formal definition of charge) 


в МЫШ 4 \ \ l 
3s № С \ | | E Note: X is a coupling 


` VACUUM 7 Ф А operator 


RS RNS 


M = virtual 
a х photon 
aM 69 flux 

== exchange 
ae 8s = 
P 3 - $a 
zo / Wit 


*..curiously enough, we do not 
know exactly what charge is, 
only what it does. Or, equally 
significantly, what it does rot do." 


MP. Seman, And Yet Mover: tr are 


(isa E BEARDEN ad ^ 7 
y 


An electric charge q isa broken symmetry in its fierce energy exchange with the active vacuum. 
It coherently integrates some of the virtual energy absorbs and outputs it as Poynting energy flow. 
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Chung's Carbon Filament Negative Resistor 


UNIVERSITY AT BUFFALO, NY 


O OTE seron 


Win Wout > Win 


CROSSED CARBON 
FILAMENT LAYERS 


I gaa 
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Typical circuit has about 10-13 
energy collection efficiency 


(pm 


Sige of Deep space 

s system Жа 
Distance traveled by S in one hour is 1.08x10exp(1 2) meters. 

.3 amps flowing in DC circuit, 1.8 mm diameter copper wire. J = 51 Акт 2 


— Example: 


S violently transports $ provided fromthe source. 
0.1368 meters jÝ sluggishly transports the energy collected and dissipated in the 
circuit. 


For the case discussed, the electron drift velocityin the circuit is about 
3.8 x 10 5 meters/sec. So J} moves about 0.1368 meters in one hour. 
Thus 3$ has collected about 0.1368 meters of the (filled Stube. During 
that same hour, the S-flow evoked by the power source will have 
traveled 1.08x10 12 meters. The ¢ of both currents is the same. Both 
are involved In the same energy-filed tube, Thus S has provided and 
transported about 7.89x1012 тез as much energy along the circuit 


in one hour as the jj has been able to collect, transport, and dissipate 
as work in the circuit. Thus this circuit provides about 185 collection 
су. 
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B Classical View of EM 


a Potentials just mathematical conveniences 
— Not real 
— No internal structure, just magnitude 

= Force fields primary, causative, can exist in space in absence 
of observable mass 


= All EM actions due to force fields, none when zero 


— No action at a distance 
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Curved Spacetime 
acts as source or sink 


а. 
D 
= 
б 
3 
М 


= May absorb rad 


ид (е.9., Jed 
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ЕЕ CHRONIC DISEASE PUZZLING 


THE MECHANISMS OF A SINGLE CHRONIC | 


m SCIENCE REALLY DOES NOT UNDERSTAND. ^ 
DISEASE, INCLUDING CANCER. 


m MANY TROUBLING FACTORS EXIST А 
— MIND Vas 
- STRESS | 
- REMISSION 
— PLACEBO EFFECTS S 
— COMBINATIONS 


ш GENERATION OF THE PLACEBO EFFECT BY THE 
CELLULAR REGENERATION SYSTEM IS UNRECOGNIZED 
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88 Part Two Guan ONE 


was left dumfounded at these remarks which seemed more than my Earthly 
mind could absorb, 


And thus the periodic contacts with the Venusians continued, with in- 
formation exchange and progress reports on my work on the Tesla devices 
passing between us until finally the great day arrived when Frank informed 
me that the Venusian Assembly had decided that the gift of Truth should be 
extended to me and through me, to the people of Earth. You may well imag- 
ine my excitement on learning that this great mystery was at last to be re- 
vealed to me: It was to take place, Frank said, at the Venusians’ most sacred 
shrine, the "Palace of Truth” and although he spoke of its great beauty, I was 
little prepared for the further wonders in store for a bewildered Earthling: 


First, I was taken to the edge of the cliffs where the river gathered for 
its final plunge and Frank led the way to a flight of spiraling steps carved out. 
of the solid rock. We descended these steps which eventually entered the rock 
itself and we came out on to а small platform directly under the mighty wa- 
terfall which thundered down to the abyss. With a thrill of horror, I realized 
же were standing on top of one of the towering basalt columns and I admit I 
shook with fear. But Frank grasped my hand and led me to a further flight of 
spiraling steps. Down we went, sometimes passing close to the water whose 
roar grew louder as we descended, and sometimes passing through tunnels in 
the rock. Behind us there followed a seemingly endless line of figures. Fi- 
nally, we came to a great cave directly under the fall and the living rock 
trembled with the force of its tremendous impact. On we went until we 
passed through an arched opening and stood at last in the Palace of Truth: At 
the glory of the sight that mot my eyes, I let out an involuntary cry of delight. 
and amazement. We stood on a broad shelf of black basalt surrounding a 
great circular depression about 1000 ft in diameter which was filled with a 
mass of colored water which surged and rippled like a sea of rainbows. A 
closer inspection revealed that it was in fact a floor of living crystal (See 
Chap. 4, Revelations) and looking up, I saw it was reflecting the underside of 
the great dome of water in the center of the pool below the waterfall. By some 
strange magie beyond my comprehension, the crystal lake held this mass of 
churning, multicolored water suspended in mid-air, its under-surface reflect- 
ing a thousand fold. It was the most breathtakingly beautiful sight I had ever 


While I had been absorbing the indescribably beauty of this natural ka- 
leidoscope, the basalt shelf had been filling with the great company of people 
assombled for this meeting. Then Frank raised his hand in salute and spoke: 
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Cancer Characteristics 


» Not one disease, but a whole range 

» Starts in d sul ad aerobic cell 

• Cell shakes off body's central control 
— Starts uncontrolled division 
= Becomes a lump 

e Can send forth cancer cells 

- Through blood 

= Through lymph 

e Form metastases (secondary Emor 

Often become anaerobic mre 
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Solvin ga Cancer Enigma 


e An enigma has been failure of immune 
system to attack some tumor cells 
— Suppressor cells may curb immune system? 
— Tumor may lack antigens normally identified 
by the immune system? 
• Promotion of damaged cell to cancer is 
usually ordered by cellular control system 
— Regenerative and recovery system forces 
cell back toward anaerobe 
- First step breaks free from central growth. 
— Control continues to recognize cell as self. 


pie. 
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a CANCER: CHARACTERISTICS 
| 


© NOT ONE DISEASE BUT A WHOLE RANGE 
* STARTS IN ORDINARY (AEROBIC) CELL 
9 CELL SHAKES OFF BODY'S DICTATORIAL CONTROL* 
© STARTS UNCONTROLLED DIVISION 
© BECOMES A LUMP 
© CAN SEND FORTH CANCER CELLS 
= THROUGH BLOOD 
= THROUGH LYMPH 
€ THESE FORM METASTASES (SECONDARY TUMORS) 


© OFTEN BECOME ANAEROBIC (NON-OXYGEN USING) 


© ENIGMA IS FAILURE OF IMMUNE SYSTEM 
TO ATTACK SOME TUMOR CELLS 


Quote ante 


SYSTEM 
*R&R system forces cell back toward anaerobe 
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САСА 
Е. = TME-REVERSED WAVE 


"If a scalar wave E;(r) propagates from left to right through an 
arbitrary but lossless dielectric medium, and if we generate in some 
region of space [say near 2 = 0] its phase conjugate replica E2(r), 


then E2 will propagate backward from right to left through the 
dielectric medium, remaining everywhere the phase conjugate of Ет." 
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The Electronuclear Reaction: 
Nuclear Reactions in TR-Zones (1) 


e Nucleon interchange 
— Changes neutron into proton and vice versa’ 
— At high rate (flat spacetime assumed); 
e Statistics become skewed due to curved ST 
e Can bias epu toward either neutron 
or proton end. 
— Biases toward transmutation of elements 
along isomer chains 


— Concept of “isomer” is vastly expanded © =... 
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The Electronuclear Reaction: 
Nuclear Reactions т TR-Zones (2, 
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e Normal dynamics (impulses) may reverse 
— Like charges attract, unlike charges repel 
— Positive charges cluster (are drawn together) 
— H* ions (protons) may form quasi-nuclei 
— Nucleus coulomb barrier becomes assistant. 

ө Many “impossible” reactions now possible: 
— Quark access and quark flipping by EM 
— Jon clustering SENS 
— Positive charges as phase conjugate mirrors. 
— Time-density waves and time-energy charging 
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The Electronuclear Reaction: 
Nuclear Reactions in TR-Zones (3) 


ө Not observed until (ime еп energy charging 
has become substantial 
— Time delay (hours, days) 
— Transduction of LW --> TW involved 
— Specific time-charging history of detectors 
is involved in twhether they detect or not 
— Longitudinal EM waves become significant 
ә Curved spacetime can act as source or sink 
— May emit excess radiation 
— May absorb excess radiation 


pie. 
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In Time-Reversed Zone: 


1908 TE. BEARDEN 
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Time-Reversed Zone: 
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(CHAPTER ONE Part Two 8 


“Friend from Earth, the glory you behold is our Palace of Truth and we 
have brought you here as a fitting place to reveal to you its secret. You have 
told us truly of the world in which you live and we are grieved at your story. 
Therefore, we hope this revelation in time will lead to a great improvement in 
conditions on your planet. Make no mistake: We do not worship the Truth. 
We worship the One God Whom no man may know. As for the Truth, we 
know not from whence it comes -- only that it fills all space and permeates all 
things. It is no great mystery confined to our planet alone- it is free for all to 
seek and use throughout the universe. You yourself have revealed that you 
have known the Truth for many years, but you have not recognized it as such. 
Did not you tell us that your friend, Tesla, had discovered and used the сов- 
mic ray? This, my friend, is the Truth, which we also call the Power of Life. 
It is the essence which animates all living things—man, animal, vegetable 
and mineral. It is the vibration which responds to the mind and spirit of all 
life and once one has learned to use this great natural law wisely, one mind 
beholds another in all its truth, so that misunderstanding is impossible. 
‘Thus, it is we are able to understand you when you speak your own language 
for we see not only the outer shell as you do, but the living mind within that 
shell. It is because of our understanding of the Truth that we enjoy long life 
in perfect health, happiness and harmony, that we are able to construct and 
operate by pure thought our spacecraft and other technological wonders you 
have seen, erect beautiful dwellings with every comfort and convenience, 
transmute our planet into beauty and agricultural productivity, effect climate 
control and avert natural disasters — in short, we have transformed our 
planet into a paradise. And all these things, my friend, may be achieved by 
the people of Earth if they learn to recognize and use the Truth." 

1 had listened in some surprise to learn that the Truth should be none 
other than the cosmic ray, which I knew something about, for Tesla had built 
his “Scope” and other wonderful inventions to utilize the power of this ray 

I knew too, that more than a purely physical force was involved because 
in harnessing the cosmic ray, Tesla had discovered that it responded to men- 
tal vibrations. 

But one big question burned in my mind and I asked Frank? But how 
сап the people of Earth recognize this Truth?” 

“We do not see the Truth with the physical eye,” he replied.” We see it 
with an inner eye that lies in the metaphysical area of the mind and which is 
opened up by spiritual development.” 
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A New Conservation of Energy Law 


€ Physics conserves total "energy and mass-energy" 

€ Now also must consider "time-energy" 

€ Conserve total mass-time-energy (spatiotemporal 
energy) 


€ Let ЕТ = total energy, EM = mass energy, 
ЕЕ = ordinary energy, and Et = time energy. Then 


ЕТ = ЕЕ + EM + Et озш terin 
(КЕ! => EE > 0) => ET > (Ем + EE) 


€ If some Etis transduced into EE , the experiment will 
violate the old spatial mass-energy conservation law 
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QUESTIONS ON CARCINOGENS 
AND EM RADIATION 


ш UNRESOLVED QUESTIONS ON EM RADIATION 
— DOSAGES 
— ACTIVE MECHANISMS 
REPLICATION DIFFICULTIES 
MEASUREMENT DIFFICULTIES 
WHERE, WHEN, HOW ILL EFFECTS OCCUR 


@ SIMILAR QUESTIONS EXIST ABOUT EVERY 
CARCINOGEN 


m SCIENCE REALLY DOESNOT UNDERSTAND THE i 
MECHANISMS OF A SINGLE CHRONIC DISEASE, © 1994, 1995 T E. Вовків 
INCLUDING CANCER 

— FACTORS SUCH AS MIND, STRESS, SPONTANEOUS 
REMISSION, PLACEBO EFFECTS, AND COMBINATIONS OF 
FACTORS ARE PARTICULARLY TROUBLESOME 

= GENERATION OF THE PLACEBO EFFECT BY THE 
REGENERATION & RECOVERY SYSTEM IS UNRECOGNIZED 
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As defined, fields and potentials only 


E= Fiq КЕ = Note probi 


'H" 
in vacuum. \ 


Source qis а 
broken symmetry M 22—302 
in vacuum flux : 


иш (V \, 


Assumed perpetual z 
motion machine Point MN 
in classical EM “pileup” in front coulomb Ma Joules continuously 


EN in geometrical flow 
ortion zone around 
a point coulomb 
Electrodynamics has nothing fo зау about what 
exists in space in the absence of re 


üp.//www.cheniens ocg/anagesEMfndns 1EMerrorst 30sm jpg 


Serious flaws and errors 
in classical EM theory. 


1. Eliminates the Internal EW Inside the Scalar Potential, 

2, Но Definition of Electrical Charge ого! Scalar Potential, 

3. Equations Still Assume Material Ether Per Maxwell (Unchanged), 

4. Use of Force Fields in Vacuum is False (and Known to be $0). 

5. Treats Charge qas Unitary Instead of Coupled System q = élalm (9). 

û,  Contuses Massless Potential Gradients as Forces (See #3, #4), 

R Does Not Utilize Nass as а Component of Force (See #23), 

8. ErroneouslyAssumes EM Force Fields as Prim ary Causes, 

9, Topology of EM NodelHas Been Substantially Reduced, 

10, Does Notinclude Quantum Potentialor Action ata Distance, 

11, Does Not Include Superlum inal Velocity of Inner EM Components, 

12, Does NotUtilize Extended Near-Field Coulomb Gauge Effects, 

13, Does Notinclude EM Generatrix Mechanism for Time Flow, 

14, Does Not Unity Photon and Wave Aspects (Requires 7.0 Model), 

1$, Does Not Include Electron Spin and Precession (See 819,824). 

16, Treats EM Energy As Existing In "Chunks," Instead ofas Flow, 

17, Confuses Energy and Energy Collection (See #16), 

18, Discards Half of Every EM Wave In Vacuum (See 822). 

18, Erroneously Uses Transverse Vacuum Wave; It's Longitudinal. 

20, Arbitrarily Regauges Maxwell's Equations to Eliminate Overunity, 

21, Omits Phase Conjugate Optics Effects (The Rule in Internal ЕЙ), 

22. Does Not Include EM Cause of Newtonian Reaction Force. 

23 Erroneously Assumes Separate Force Acting on Separate Mass, 

24, Confuses Detected Electron Precession Waves as Proving Trans» 
verse EM Waves in Vacuum (Кет папі ої Old "EM Fluid" Concept), 

15. Due to Error in String Wave, Ом its the Ubiquitous Antivave. 

26, Assumes Equilibrium NotTrue Unless Include Vacuum Interactions, 

27, Higher Topology Required, to Model Electromagnetic Reality. 

28, Lorentz surface integration discards Poynting energy transport, 

29, Has nothing atallto say aboutform of EM entities in massless space. 

30, Eliminates the infolded generalrelativity using EM-force as curve agent, 

31, Does not include longitudinal EM waves as time domain oscillations, 

32. Does notinclude EM mechanism that generates time flow and flow rate. 
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Michetson-Morley 
experiments, 1880's 


REACTION TO Loss OF MATERIAL ETHER 


Material Ether 

Assumed in 

Equations Nota single 
equation was 

Potentials, changed! 


© re veancen wa 


Material 
Electric 
Fluid Fluid 
Disturbed 


CAUSE gf measure material EFFECT 
entities, and с: 
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GALLOP NG WAVE. 
TRANSVERSE 
WAVE THAT VARIES 
VELOCITY ALONG 


Z-DIRE CTION, IN TIME-POLARIZED 
WAVE FASHION. (TIME ENERGY) 
(Ex:0001 c- 100 c) OSCILLATIONS 
35PATAL | SCALAR WAVES. 
ENERGY DENSITY X, Y, Z FIXED. 
OSCILLATIONS T VARIES. 
eee NONOBSERVABLE. 

[— WAVES. X AND Y TRANSDUCTION | TINE DENSITY OSCILLATIONS 
ENERGY DENSITY <p» | Х, Y. Z ENERGY DENSITY DO МОТ VARY.. 
VARIES; Z FIXED. TIME DENSITY VARIES ALONG. 

RA TIME DENSITY NOTOBSERVABLE, BUT 

Pepe ЇЗ TRANS DUCTION IS OBSERVABLE” 

ALITTLE, SURGE OSCILL- 
ATIONS IN Z DIRECTION. lL TINE DENSITY OSCILLATIONS 
X, Y, ZENERGY DENSITY FIXED. 

| LONGITUDINAL waves. TIME DENSITY IS NONOBSERVABLE. 

X AND Y FIXED; SURGE BUT TRANSDUCTION 


OSCILLATIONS IN Z DIRECTION. 


TRANSDUCTION © ТЕ BEARDEN 1998 


——Á——— 


turbances Generated When 
АЙ; is Perturbed 2/2 а Plucked Taut String 


The string wave and 
the holder wave 
never leave the string 
and holder 


Wave is 

alternatively 

compressive 

and 

rarefactive 
| S Ат, proton 
ES Ss pr ped; not shown to scale) 
B em тред; n to scale) 

LL ` air medium 


заара Mwave! 208m jpp?54. 2005 247.17 


Launching a Spacetime Perturbation 
("EM Wave") from a Wire Antenna 


! time forward 
slap (electron) 
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w Part Two CHAPTER ONE 


“You seem to forget,” I returned, “that most of us on Earth lack this spe- 
cial sixth sense which enables Venusians to visualize mental images pro- 
duced by the Truth. — You can tell a blind man of the light, but you cannot 
make him seo" 


“Arthur, this special faculty is not the exclusive possession of Venu- 
sians. It is common to all mankind - inherent in life itself. For countless gen- 
erations, your race has lived and died like men who bandage their eyes that 
they might not see the light: Listen carefully." 


And then in words so simple that the humblest person could under- 
stand, Frank revealed the secret whereby people of Earth -- if they choose to 
accept it “can learn to develop this marvellous sixth sense and the full con- 
scious ness of Truth. In essence, it was nothing more or less than to сату out. 
the philosophy of love of God and all His creatures, as taught by Jesus Christ, 
which in turn, would open up that special spiritual area of the mind to see 
the Truth! 


‘Then, in ringing tones that sounded like the clear notes of a bugle, 
Frank addressed ire:"Go back to your Earth, Arthur, and tell its people of the 
things you have seen and the knowledge you have acquired.” 


“But Frank!” I cried in an anguished voice, “although I shall speak the 
truth, few will believe me. Most will dismiss my words as, at best, a Utopian 
fantasy: Many will label me ‘crackpot or worse:” 


Frank grasped my shoulders and spoke firmly. “Heed not the words of 
the foolish. Speak for those with sufficient wisdom to learn: If you only reach. 
а few, your efforts and all the ridicule, will not have been in vain. Go forth. 
with the Word, Arthur—and God go with you, 


With these words still ringing in my ears, I found myself back in full 
consciousness on the landed Х-12. As I prepared to depart, the beautiful 
woman of countless years rose from her blank screen and with a lovely smile, 
extended her hand in farewell. Later, from a distance, I watched the great 
ship rise silently and swiftly and take off into that summer's night of 1961. 
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Scalar Electromagnetics 
Ә (Energetics) View of EM 


e Potentials real; primary causes of EM phenomena 
— Force fields made by differentiations of potentials 
— Force fields are effects, not primary causes 
= Force fields exist only in, on mass particles 
e Actions due to potentials and their interference 
— Action ata distance or locally 
— Quantum potential and hidden variables 
* Locally curved spacetime, engineerable by EM 
— Gravity effects not necessarily negligible 
— Strong EM force or time used as agent of curvature 
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3 Scalar Electromagnetics 
(Energetics) View of EM (Cont'd) 


e Potentials have internal structure 


ture 


e Vacuum EM is a potential and E8 
EIST) 


rized waves 


e Spacetime = Vacuum = Potential = Flux 


3 Scalar Electromagnetics 
(Energetics) View of EM (Cont'd) 


e Statistics may have hidden order (already 
chaotic) 

e Uses spacetime curvature engines to 
alter matter (inside-out or outside-in) 


• Engineerable EM mechanism generates 
rate of flow of a mass through time 


• Quantum potential with specific ОР can 
be used for instant action at.a distance 


S 
х 
А 


Bc 


hirp;/www.cheniere,org/images/EMtndns I/ExtWkEn; 


О т seno an 


è Theorem: W=k,- К; =АК [1] 
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k must be interpreted not as energy per se 
but as collected/collecting energy. 


The reaction cross section 4 for the collecting 
process must be included. 


Extension: W= У(К,- kj) =AAk [2] 


Normally A <1, as for elastic collision or Stokes 
emission. 

However, 2 > 1 is now possible, for processes 
which asymmetrically self-regauge. An example 
is Letokhov's negative absorption of the medium. 


Working models are the Patterson Power Cell® 
and Lawandy lasing without population inversion. 
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• "Space acts on matter, 
telling it how to move. 
e In turn, matter reacts 


back on space, telling 
it how to curve." 
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Use of General Relativity (GR) 
in Particle Physics 


* GR seldom used in particle physics ie 
* |n cold fusion, Matsumoto* has applied general relativity 
* Consistent with important cold fusion results 
* Used spacetime (ST) curvature by energy density 
* Matsumoto did not utilize: 
= Longitudinal EM waves 
= Time density waves 
= Time density curvatures of ST (gain = 9x10) 
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ELECTRODYNAMICS 
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Infolded Engines: 
Excluded by Present Physics 
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spacetime curvature engines (vacuum engines) 
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CHAPTER 2 


It was during the fall of 1942 that the X-12 paid me another short visit, 
Frank wished to talk to me about a very private matter. DURING THIS VISIT I 
was lucky to be able to take a good look at the X-12 inside and out, Frank 
came into my home and after we finished our private talk, we walked down to 
the landing spot, when we reached the ship, I stood wild eyed looking at that. 
great and wonderful thing, other members of the crew came out, all of them 
laughing at the surprised look on my face, but what I saw of the outside of 
that great ship was nothing to the wonders which I was to see and hear, i 


side. It was in fact the “Thought-pictures,” which first convinced me that this 
ship and its crow of twenty-four persons, was indeed, as they said, from the 
planet Venus. When Frank and I arrived at the ship, he said, “Come inside 
and you may, if you wish, take a good look all over.” I accepted his invitation, 
and he led me to a door, and we stepped into a small room, which he said was 
the elevator, in a few seconds, we arrived at the top level, or control room, 
located at the top of the elevator shaft (about 300 feet high)" This is our 
control room,” said Frank. “You may inspect it.” “But, "I replied, "where are 
the controls?” (АП Т saw in the room was a circular seat, on which sat four 
persons; two women and two men. These four took no notice of us, theyjust 
sat and looked, во it appeared, directly at the wall). “These four are our con- 
trols,” said Frank "But where are the meters", I asked, “and other things 
which appear to be an important part of our air-craft? In what manner can 


you guide, steer and control the power of this large ship without some form of 
control?" “Well,” said Frank, “perhaps the manner in which we control this 
ship, that is to say, the means we use, may appear to you earth people an im. 
possibility; every member of our crew is trained in the practical use of 
"Thought Power”. The four members whom you see here, keep the ship under 
perfect control at all times by the simple application of pure thought. In or- 
der to convince you, or at least try to convince you, that this ship has no other 
power, you may inspect every inch of it, but I can assure you there is no en- 
gine of any kind, either inside or outside. But, measure carefully, convince 
yourself. If you study the question, you will find nothing remarkable about 
our ability to make a practical use of the power of applied thought: Every 
person on earth could, with advantage, do the same. Millions of you earth 
people buy the Bible, but how many make a practical use of it? Chri 


walked on the water by means of thought power or faith, and did He not say 
"The works which I do; you can do, and even greater works than these, be- 
cause I go to my Father..."? Do you not see the wonders you earth people 
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* THEORY DEVELOPED AND FITTED 
* HYSTERESIS MEMORY LOOP 
* CONTROLLED EM INDUCTION 
* IMAGES 
* SENSATIONS 
* PREDETERMINED EMERGENCE 
* 23EEG BANDS 
* ОРТО 8.1 Х 1020 HZ 
* 41 INDEPENDENT CHANNELS 


SX, Lisitsyn, "Nar Approach w the Amlysisof Electroenepbalograms, " 
DDC Report AD73005, p. 16:2. 


Lorentz Closed Surface Integration 
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How can they use that old 
physically insignificant wind?!! 
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Lorentz's physically insignificant energy flow can be collected and utilized. 
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the Slepian vector j? remains. This measures only the tiny 
portion of the S-flow that is "collecting" on electrons 
passing through the resistor, and therefrom being 

Ome vest dissipated out of the resistor as joule heating It discards 
everything else (all Sis and Sou. Зин becomes Sg. 
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* Creates time-density wave pumping 
= Slowly creates time-density charging Fa 
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Fundamental units are arbitrary in physics 
Can express all physics in one unit -- e.g., time 
highly compressed energy 
9 x 1015 joules of transverse EM wave energy 
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Figure 1-8. Infolded biwave composition of a scalar potential. 
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n Part Two Cem Two 


could do if you believed in what Christ said? We of Venus do not consider 
ourselves any smarter than people of earth, the difference appears to be in 
the fact that we take it for granted that Christ knew what He was talking 
about. We believe in what He said, with the results which you see in our 
ship, and the way in which we live on Venus.” 


With those remarks Frank said, "Make a good inspection. I will wait 
outside for you, and when you are finished looking for our ‘mystery’ engine, 
Francis will continue with her picture show.” and left me. I then had a very 
careful look around the control room but could find no sign of a motor or ma- 
terial control of any sort. I then walked down some steps to the 4** level, 
which was divided between storage of small scout ships, heavy material, wa- 
ter supply, ete. with a number of workshops, but I could find nothing like a 
power plant. The third level was very much the same, except it had a large 
horticultural section where all their food was grown, and the lovely gardens 
where the crew relaxed and ate their food. A few scout ships were also on 
this floor. I had a good look all over and then continued going down to the 
second level, so far no sign of a power plant. I found the second level the same 
as the others, except a part comprised the living quarters of the crew. It had 
flower gardens, a recreation area, study rooms and a meeting hall. Living 
quarters were compartments for single persons or married couples; each unit. 
comprised of a small hallway, a large living room, bedroom, bathroom with a 
flush toilet and storage locker. But still no sign of a power plant or any mate- 
rial controls. After a good look, I walked down to the first level which was 
devoted to the storage of some more small space craft and ground vehicles, 
work shops and other equipment, 


I thought, "if there is any motor on this ship it must be made of 
invisible and sizeless material for there was not an inch of space anywhere 
on that ship which I had not inspected. To be sure, I would have to take a 
good look on the outside of the ship. During my inspection trip, I noted with 
delight the beautiful floor covering, of many colours, which appeared to be 
made of a synthetic material, very soft to walk on. The walls were hung with 
beautiful paintings, none of which were of the ‘modern’ kind, and each living 
room had a see through window giving a full view of the outside. During my 
visit a number of the crew wore playing а game somewhat like basketball. 
‘This gave me an opportunity to study these people more closely and I noted. 
that they were exactly the same as earth people - at least I could see no dif- 
ference. They were from about 5'6” to 6' in height, some were blue-eyed, oth- 
ers appeared to have green and brown eyes. Skin colouring appeared a 
bronze sun-tan and their hair in many shades from golden bland to a reddish 
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E Maxwell's Quaternion Theory 4 


* Quaternions: 
— Discovered by Hamilton in 1843 
— A quaternion has a vector part 
— A quaternion has a scalar part 
— First significant non-arithmetic number system 
— Higher topology than vector or tensor algebra 


e Maxwell's theory was in quaternion equations 
— 20 equations in 20 unknowns 


— Reduced to a small 4-equation subset 
by Heaviside and Gibbs 
— EM topology dramatically reduced 
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Maxwell's four equations reduce to: 7 "^ 
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A' = A+ VA [3] 


The new B' field then becomes 


В =V x(A4+VA)=VxA4+0=V x A- B [4] 
A new E-field will also be formed. So let 
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Equations [1] and [2] arbitrarily changed to [7] and [8] 
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Major Points of Presentation 


ia 


e Electrodynamic | is seriously flawed 
= Some major flaws 
= Corrections indicated 


* Why past corrective attempts failed 

— Force field concept is material 

= Missing two infolded transforms (M-»ST; ST-»M) 
* Missing Infolded general relativity inside electrodynamics 
* Several Kinds of EM Waves in Space 


— Howto make 
— Transduction 


* A French medical example as а deep experimental demonstration 
= Spectacular regenerative cures funded by French Govt 
= Not comprehended, therefore suppressed 


* Cold Fusion examples of time-density wave effects 
China Lake instrumental anomalies in electrolysis 

Explanation of anomalous behavior of instruments 

Explanation of new nuclear reactions. 

= Wave energy transduction provides excess heat 


— Urge theorists to consider dramatically new reactions 
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* Electrodynamic is seriously flawed 
Why past corrective attempts failed 


* Missing Infolded general relativity inside 
electrodynamics 


* Several Kinds of EM Waves in Space 


* French medical example as a deep 
experimental demonstration 


* Cold Fusion time-density wave effects 
* Urge theorists to consider new reactions 
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brown. They all appeared in glowing health and their eyes sparkled with that 
health. After my careful inspection of the inside of this great ship, I walked 
outside where Frank and Frances were waiting for me. Having partly recov. 
ered from my, surprise on seeing the ship, I now took a more careful look at 
its outside. It was indeed a strange looking object. I found it hard to believe 
my senses, and still thought I must be dreaming, my feelings were no doubt 
reflected on my face, because my two companions gave amused chuckles at 
my bewilderment. The landed ship which appeared to be made of grey col- 
oured metal looked -like a big ogg, and circling it, about twenty-fect away 
from the main body of the ship, was an unsupported ring of the same grey 
coloured material. I found out later that it was a “guide-ring” (whatever that 
meant?) This guide ring which was over seven-hundred feet in diameter, was 
not attached ‘to the main body of the ship by any visible mans. I thought, 
“Maybe the power plant is inside this ring?" In the center of the ship was the 
control tower, and elevator, with a door at the lower end, which at the mo- 
ment rested on the ground. This tower is 300 feet in height, with 50 feet pro- 
truding from the main body at each end, that is 50 fect protruding from the 
main body at each end (60 feet at the top and 50 feet at the bottom) which 
made the main body 200 feet high and 700 feet in diameter. After a careful 
inspection, I could find no sign of a motor, unless it was inside that guide 
ring. It was 20 feet in diameter and depending on what kind of motor, it was 
large enough to hold it. I said as much to Frank. “Well”, he answered, "all 
right my fine doubter, you may now go inside that guide ring”. I said noth- 
ing, but at the moment I failed to see how I could go inside. It turned out to 
be easy. Frank led me back inside the ship, up to the third level, then to a 
door which he opened, and I could seethe guide ring about twenty feet away 
I then noted a door in its side. Frank pushed a button, which was on the wall 
near the door. In a few seconds, the door in the guide ring opened and a plat- 
form came out of the door opening towards us. In a few more seconds, Frank 
had the platform attached and I noticed the platform had hand-holds for 
which I was very glad - for we were about 150 feet from the ground. Frank 
said "Come with me,” and walked across the platform and into the guide ring, 
as I followed close behind. “Go all around,” said Frank, “make a good inspec- 
tion. You may go alone, I will wait here for you. Take your time.” 


Without further words I started my walk around the inside of this mys- 
tery ring, and what a mystery it turned out to be: I do not know where the 
light came from, there were no windows, but I could see clearly, and the mys- 
tery proved to be — nothing! A completely empty tube! How did it work? 
How did it “guide”? How was it supported? Questions, questions: no an- 
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Bunge on the Status of 
Electrodynamics 


"... itis not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state..." 

"^... the best modern physicist is the one who 
acknowledges that neither classical nor 
quantum physics are cut and dried, both being 
full of holes and in need of a vigorous 
overhauling..." 


"Mario Bunge, Foundations of Physics, Springer-Verlag, 
New Yok, NY, 1067, p. 178. 
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Bunge on the Status of 
Electrodynamics and Physics 


"... t is not usually acknowledged that electro- 
dynamics, both classical and quantal, are in a 
sad state... 

^... neither classical nor quantum physics are 
cut and dried, both being full of holes and in 
need of a vigorous overhauling..." 


"Mario Bunge, Foundations of Physics, Springer-Verlag. 
€ Nen Yok. NY, 1087, p. 17б. 
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Assumed perpetual P А i 
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in classical EM "нец 
So 


$ = joules continuously 
їп geometrical flow 
distortion zone around 
К a point coulomb 
Electrodynamics has nothing to say about what 
exists in space in the absence of mass. ow ene 
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swers. I could not find any power plant, just empty nothing. I walked com- 
pletely around inside that tube to find Frank waiting for me. "Well my good 
friend,” he asked, "did you find what you were looking for?” “No Frank,” I 
replied, 1 found nothing. Will you tell me the answer to this mystery?” “Yes,” 
said Frank, "I will tell you but its, a big secret. You must not tell any one, do 
you agree?” “Yes,” I said, "I agree? “Well,” said Frank, “I have told you but. 
you doubt. This great mystery is s no more or less than the power of thought. 
You have made a most careful inspection: you found only empty space, did 
you not?" “Yes,” I replied, “I did inspect your great ship, outside and in, and 
also the ring, to the best of my ability: I found no sign of any power plant. 
‘Therefore, at least for the moment, I must believe all you say. I believe in the 
power of thought but I must admit, my earth-man faith is not very strong. 


WAVE IN STRING (TRANSVERSE) 
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Air Medium Disturbances Generated When 


Air is Perturbed by a Plucked Taut String 


The string wave and 
the holder wave 
never leave the 
string and holder 
respectively 
String slaps 
Wave is shied тейит WAVE IN STRING (TRANSVERSE) 
А Lower degree of freedom fo 

аы * AU. _ Coney rate mot tera. 

compressive = ae brute 

and = р 

rarefactive Gas waves 


y uS mmen pees 

YS HOLDER Waves 

Body slaps У damped; not shown to scale) 
mm mrss Sx air medium 
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Lchg EM Wave fm ANT 
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Launching a Spacetime Perturbation 
("ЕМ Wave") from a Wire Antenna 


ELECTRON SHELLS 
(DAMPED) 


I 


By omitting the nuclei perturbation wave, Maxwell. 
omitted Newton's third law from electrodynamics 


TRANSVERSE EM WAVE PLUS PHASE CONJUGATE REPLICA WAVE 


ا 


AN = mb 


TRANSVERSE EM WAVE PLUS LONGITUDINAL EM WAVE 


PHASE CONJUGATE REPLICA WAVE 
MMMM © 
SCALAR (TIME-POLARIZED) 
DENSITY WAVE 
Oscilistes rate of flow of time 
abouts ome average чаше 
LONGITUDINAL EM WAVE PLUS. 


PHASE CONJUGATE REPLICA WAVE ° 77 
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Time-Polarized (Scalar) EM Wave 
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Tim ed (Scalar) EM Wave 
Rate of flow 
of local time [II toon 


^^ я 
ПМЕ i 


o А 
Time-density wave: Time flow rate 
dilates and compresses rhythmically 


iH DERI 


Particle with Particle with 
dense time-charge thin time charge 


Amplitude vs. 
observer time 
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Mech foc time flow 
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Mechanism for the Flow of Time 


x 
PA we 

SPATIAL Sf dica. PNE ‘SPATIAL 
PHOTON Е 
av > И => [uss 

c 5 c 

T 

vr boy cms 


(AE)(At) + М => (М+АМ)А => М + (AE)(At) 
Flow of macroscopic time (observable photon interactions) 


vu A p SPATIAL AND SPATIOTEMPORAL ә. 917! ж 
TW mass |= Се) бы] $: ме) | => 
лк» Le Se PC 


Flow of microscopic time (via virtual photon interactions) 
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Why pres СОР<10 


اا 


WHY PRESENT SYSTEMS HAVE COP < 1.0 


Dissipative power inside source = М; and Vir > Fl 
Other losses 


emf Ira lat ptt d thy 
rs E ےا‎ 
Pr Ухт Tr 
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BRIDGING ENABLES COP > 1.0 


S flow, d$ /dt flow, and EMF flow 


=> пи) => => => => => => 


Gi bea | [v9 V Е 
\ іча | 
l igo BERE ( ыо LOAD 
N ر‎ | | (Conductor | 
CT ~ -— -— 
| | Т 
Closed Current Closed Current 
, Loop A Loop B 
BRIDGE Patent Pending 


Current loop B is asymmetrically regauged by 
S, do /dt, and EMF flow from current loop A. © 
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Demo ОЛ! Concept 


CIE 


(By Asymmetrical Sel-Regau 


Patent Pending 
Ener "= C Forceon 
Stale ^ pha 
from focal ^ NIFI Mese 


Force on 
left-going phase 


Assumptions: Capacitances of A and B very small; 
Charge B large, power-free switching D 
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altered spacetime (curvatures) 
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mass-to-spacetime spacetime-to mass. 
‘transformation ‘transformation, 


ا ا 
Electrons)‏ * 
A M‏ 


Receiver 


Spacetime disturbance 
(engine) propagates 


contains two hidden infolded 
transforms: (i) the and (ii) the 


transform, Whatis transmitted and 
propagates in space is а 
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CHAPTER 3 


‘The third visit of the great Space-Ship X-12 was a few days after Tesla 
died. Members of the crew had attended the funeral with over a thousand 
people some of whom had come from far off corners of the earth to pay their 
last respects to the inventor of the 20% century. 


Frank said that he and Frances had been with Tesla a few days before 
һе died, and that he had died a happy man. “And”, said Frank with a smile, 
as he handed me a large envelope, “he told me to be sure to give you this. It 
contains some very important papers concerning the work which you must 
now continue alone.” When Frank and I finished our talk about my work of 
the future, Frances said she had something to say.” Yes,” said Frank, “Fran. 
ces will give us a little lecture which could be a greater help to your world 
than all the inventions of man.” Frances smiled, “I haven't very much to say 
but Lam sure you will like this message which your old friend wrote only a 
fow short days before he left this earth.” 


Frances then read this message, the last words of this great man who 
did so much for mankind: 


“Опе of the most important facts in Ше, even if we do not always see it, is 
that we live only one day: The human struggle is mostly for one day, we 
‘an not live to-morrow before it comes, If we can live consistently for one 
day, we may hope to do the same the next, and the next, and so on to the 
end. A day has а rounded completeness; И is a little world of Ше, “One 
day is like to all days,” wrote Montaigne. ‘He who has lived a day has lived 
an age said La Bruyere. ‘Every day is a little life; said another; "those 
therefore that dare lose a day are dangerously prodigal; those that miss- 
spend it desperate’ As our habits, thoughts, words, and actions are on one. 
das, of that same character they will most likely partake as day is added to 
day and goes on to make up the months and years. If we can get through 
‘one day without giving way to temptation, then come night and sleep, and. 
yw we start afresh for another period of hours in which to be strang 
‘On this day then, we are each of us bound to begin by asking our. 
selves, Is my conscience void of offense both before God and man". ‘Do 1 
condemn myself in anything which 1 allow?" When 1 have been saying that 
as one day of our lives is, so wil in all probability the rest be, 1 am only in- 
sisting on the blessing of being able to take each unit of our lives as И comes, 
and making the best of it, making it perfect, making it ideal. One day well 
spent isa pledge for those that are coming. Abraham Lincoln said, “The 
struggle of to-day is not altogether for to-morrow; it is for the vast future. 
abo Every day isa gilt 1 receive from heaven; let me enjoy today that 
Which ît bestows upon me; and tomorrow belongs to no one" 


» 


Mass curves and structures spacetime; 
Siicurvatures change and structure mass 
res 
et curvatu propagate 


mass ass-to-spacetime ^ spacetime.to-mass 


transformation. MZ 
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A harmonic set of bidirectional longitudinal EM wavepairs. Each wavepair is als 


CIE 


GALLOPING 


VELOCITY Scalar Potential ф 
жж ж єс 
avg Wavepair #3 
HARMONICS 
Та: — 
SUBHARMONIC: 
Y 
avg Wavepair #1 
жж # ETC. 


DISTANCE 
A harmonic set of bidirectional longitudinal EM wavepairs. 
Each wavepair is also a net time-polarized EM wave. 


@ 1005 TE Bearden 
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Lorentz Closed Surface Integration 


® 1007 TE. Bearden 


Published by Lotus® Freelance Graphies® 


How can they use that old 
physically insignificant wind?!t 


® 1007 T E. Bearden 
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‘Vacuum Engine: Working ST Demons 


Maxwell Demons: 
EM hidden variables. 


Published by Lotus® Freelance Graphics. 


pus cheer arpmagesEMwavesemwavesi а 2003 19:03:28 


Undistorted Progressive Waves (UPWs) Waves with velocity v. where £ v <¥ 


IET 


Undistorted Progressive Waves (UPWs) 


Waves with velocity v, where « v « «o 


* UPWs: "eura m 
= Translationally invariant 
— Do not spread, or reconstruct after a period 
— Have infinite energy 
* Quasi UPWs: 
— Can have finite energy 
— In theory, can be launched into space 
— Can move subluminally 
— Can move superluminally 


Graphics 
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Undistorted Progressive Waves (UPWs) 


Waves with velocity v, where < v < о 


* Major equations having UPW solutions: 
— Homogeneous wave equation келса 
— Maxwell equations 
— Dirac, Weyl, and Klein-Gordon Equations 
* Maxwell solutions: 
— Subluminal solutions are EM particles 
— Superfuminal solutions are X-waves 
* Experiment indicates such waves will 
will be produced soon 
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Other Superluminal Waves 


* Waves can move su minally in 
quantum tunneling iui E 
® Nimtz et al. have translated Mozart's 
40th symphony at v 24.7 c 
Through a barrier in a waveguide 
— Other researchers have also. 
transmitted EM wave uperluminally 
through quantum tunneling |... 
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* Tiny DC currents (picoamperes) 
ui sed DC current can be utilized 
Pulsed magnetic fields may be utilized 


ELECTRODE 
бо 


FRACTURE SITE 


REO BLOOD CELL 
DEDIFFERENTIATES. 


Shucks hemoglobin coat 
Grove nudeus 


NEWCELL 
REDIFFERENTIATES. 


[Turns inta type of call that 
[makes cartilage 


NEW CELL 
REDIFFERENTIATES. 
[urne into type ot eal that 
‘makes bone 
[Deposits in fracture site, 
healing the fracture 
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Specific ST antiens 
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EASED CELI 


ЛАП, 


RE LITTLE 


longitudinal EM 
pump wave 

change р” 

antiengine 


change N* 
# 


normal 
antiengiiie 


change at 4—— | 
antiengine 


change B 


change C 


changeB' longitudinal 
antiengine ЕМ pump wave 


change C* 


PRODUCING A SPECIFIC VACUUM. 
(SPACETIME CURVATURE) ENGINE отелем кє 
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% Part Two (CHAPTER THREE 


End of Tesla's last words, May this me: 
who reads it. 


sage bring joy to every heart 


Health is a mental condition; physical well being depends on one's men- 
tal condition. All bad habits, such as smoking, strong drink, drugs, ote, de- 
pend on a mental factor: a sick mind breeds a sick body. Bad habits indicate 


ick mind and a sick physical condition, and when the majority of people 
suffer from bad habits the end result is а sick world; so said Tesla, And while 
we are оп the subject of a sick world I would like to quote from a little book 
lot by Pemy F. Rockwood who has granted permit to copy. Mr. Rockwood has 
the same idea as Tesla and Frank, the people of earth are wasting their time 
on rubbish and there is no time to waste: I quote in part — 


“The greatest peril to western civilization today is not from communism, but 
from the constant erosion of faith in God. Large numbers of supposedly religious 
people simply do not believe in God, The curse of our day that has brought 
about this faithless way of В 

being taught 
the class-rooms. And our young people, in order to be sophisticated, allow them- 
salves to be brain-washed into thinking that there is no personal God who created 
this universe. This message is offered to those who are willing to think independ- 
‘ently of archaic teaching that characterizes so many classrooms today. Those 
Who criticize the Bible the most read И the least, and know litle or nothing about 


“WHAT is Science?” Can we improve upon the Dictionary's answer? "knowl- 
‘edge gained and verified by exact observation and correct thinking; especially as 
‘methodically formulated and arranged in a rational system. This definition 
takes you out of the realm of speculation. И disposes of such terms as ‘theory’ 
and "hypothesis; making them possible servants of Science, but never its syno- 
ушы. Science i the ‘verification of knowledge by exact observation and correct 
thinking’ and is the highest accomplishment of which the human mind is capa- 
ble? Not every man, however, who сез ‘Eureka’ has found it. What is the Bi- 
ble? The Bible is the "God-breathed" Hook, written by holy men of God who 
spake as they were moved by the Holy Ghost — The remarkable evidence of the 
skepticism of this generation is that so many educated leaders and preachers are 
willing to throw away the fact of -the Verbal Inspiration of the Bible. At the 
Same time they try to tell us that God stimulated the thought of the Bible but did 
not determine the speech: that some parts of the Bible are literally true, and oth- 
ers only allegory or myth; that some are factual, others 

o be treated with credence, and others with criticism: that 
test of one's inner consciousness or the logical processes of man's wisdom and, at 
‘that cour, be ether accepted or rejected. The Bible itself is God's special revela- 
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Transverse EM Wave Pumping of PCM 
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PRIMORDIAL SINGLE CELL ANAEROBIC 


ia 


Differentiation and Dedifferentiation Timelines 


CENTRALIZED CONTROL OF CELLULAR 
GROWTH AND REGENERATION 
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SINGLE CELL. 
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MULTICELL 
AEROBIC’ 
(INCLUDES MAN) 


SINGLE CELL 
ANAEROBIC AEROBIC" 


NANAN: 
| 
| 
| 
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CENTRAL CONTROL 
TIME FORWARD 
PATH AS IT 
DEVELOPED 


CANCER CELL 


TIME REVERSED 
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Fundamental units are arbitrary in physics. 
Can express all phys ti 
Time is high compressed energy 

1 joules of transverse EM wave energy 
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Use of General Relativity (GF 


CIE 


Use of General Relativity (GR) 
in Particle Physics 


GR seldom used in particle physics = 

In cold fusion, Matsumoto* has applied general relativity 
Consistent with important cold fusion results 

Used spacetime (ST) curvature by energy density 
Matsumoto did not utilize: 

= Longitudinal EM waves 

= Time density (time-polarized EM) waves 

= Time density curvatures of ST (gain = 9x10") 


ооо о э 


eb [Machani ng of Beet o len боша" 
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Pepper* on Time Reversing Mass 


* Conventional NLO interactions restricted to bosons 
{spin 1 particles) by Pauli exclusion principle 

» Concludes electrons, protons, neutrons, etc. (fermions, 
or spin 1/2 particles) cannot take part in such interactions 

• Perhaps time reversal possible for bosons that are multiple 
fermions (two protons, Helium 4, pi and K mesons, et ) 

• Time-reversal of mass demonstrated by Priore, Pautrizel, 
et. al. without recognizing it** Questions exclusion for: 
= Multi-fermion reaction with EM longitudinal waves 
= Multi-fermion reaction with time-density EM waves 

* Prior to the laser, NLO - though known in theory - was a 
gedanken experiment regarded as experimentally unviable 


* David M. Pepper, "Nonineat Optical Phase Conjugation" 
rd ‘Optical En gineeting, 212), Mar apr. 1882, p. 120 183. 


"© Before the development of NLO in the mid-to-latter 1070s. 
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Pepper on timeteversing mass 


= Conventional NEO interactions: 
to osonsqspindpartictes) 
EXCIUSIOMPHNCI pe, 
= Fermions cannot take part in such interactions: 
Є Electrons 
С 701075, 
E Neutrons) 
= Perhaps time reversal) pt 
multiple fermions (q 
= WO Protons: 
Е Непот: 
= piandkmesons is eee 


Optical Engineer 
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= lime reversal of mass demonstrated by 
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= Apparently ntuple fermions, where mis 
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= маоурилраўей iby fime-reversat regions: 

=) Prior to the laser, NEO = though known IIT 
theory =y gedanken experiment and! 
regarded as experimentally unviable: 
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Chung's Carbon Filament Negative Resistor 


UNIVERSITY AT BUFFALO, NY 


ГРЕЧ 


Wout? Win 
Win CROSSED CARBON 
FILAMENT LAYERS 
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China Lake Anomalies 


اا 


Consistency of China Lake Anomalies 


> Variation in LW-TW transduction from experiment to experiment 
» Majority produced insufficient transduction to cause ionization 
discharge ofthe GM tube gas (to cause detection) 


> Correlation between appearance of anomalous radiation and the 
expected time periods to load palladium with deuterium 


Within few hours in co-deposit experiments where palladium is 
loaded with deuterium as it deposits from solution 
—Required days of electrolysis for rods that load much slower 
» The fasterthe deuterium loaded, the greater the interaction of 
deuterium in phase conjugating and self-targeting in lattice 
» Variation in GM detector readings 
One would read anomalous radiation, another would be blind to it 
— А few experiments gave simultaneous readings from two detectors 
» Experiments perfectly consistent with LW-TW transduction, 
time-density charging, variation in GM time histories, and new 
conservation of energy law cie ntm 
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Par Two [21 


tion to man and this revelation is truth absolutes 
search, on the other hand, can never achieve more than rel 
growth of science is history of constantly increasing knowledge resulting from 
human investigation or discovery. The Bible, on the other hand, bears eternal, 
absolute truth. The pages of scientific research are replete with examples of 
abandoned ideas, discarded theories, and repealed laws resulting from a continu- 
ous process of adapting earlier ideas to more recently discovered seientifie data, 
The Bible is God's revelation and does not change with the changes of men. Evo- 
lution is a theory of a materialistic philosophy of life based upon suppositions, 
which have not been verified by science. Evolution is the foundation stone of 
communism, based upon the false theory of automatic and inevitable progress. 1t 
is the foundation stone of militarism based upon the concept of the survival of the 
fittest. Two world wars were the logical outcome of evolutionary teaching and we 
are now preparing for the next world war. Evolution is also the foundation stone 
of atheism based upon a materialistic concept of life. The word “evolution” is 
often abused. The casual speaker talks of the “evolution” of the telephone, the 
‘evolution’ of the electric ight, and other products of man's industry and intel 
gence. The proper word here is ‘development.’ АН of these mechanical im- 
provements came about because of direct supervision and control. Organic evo- 
lution in its simplest definition can be best expressed by the word transmutation. 
The theory admits of no active intelligence in control, and design is foreign to the 
entire proces. Evolution is not scientifically possible. Ким, "Acquired- 
characters’ are not transmitted to or inherited by the offspring as the evolution- 
ists declare. The habit of foot binding, for example, common among Chinese 
‘women for centuries has not led to any inherited deformity of the foot. Our do- 
mestie chicken is a descendant of the Roman fowl and no essential change has 
taken place in 2000 generations of breeding’ 


If any one would sincerely like to know if they are standing on a sure 


foundation, I suggest they write for the booklet, for if you have been misled to 
believe in evolution, you are heading some place fast, but you can be sure it is 
not Heaven: or а "higher" level. It is your life, and you are free to do as you 
like with it. But, whatever you do, don't try to mix evolution with Divine 


Love, 


We either believe without question in the Bible, or we do not believe. 


То take a half-way stand is а lukewarm attitude and if you wish to know 
what that mans, read Revelation, Chapter 3. 


Time Reversal Zone 
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Time-Reversal Zones in Nuclear and Chemical Reactions 
= 


* TIME REVERSAL ZONE: A volume or area in a reaction 
environment where phase conjugate waves predominate over 
time-forward waves 
= In a given reaction, time-reversal may apply 
— If so, like charges attract and unlike charges repel 
— Charges move against potential gradient, to external observer 
— Time density and longitudinal EM waves become significant. 

— Coulomb barrier turns into Coulomb assistant 

* Examples (assuming a time-reversed zone): 

НН" > n + 'H" TH = deuterium 
2(H* + 'H*) - 2 (7H) — 20n + Н?) 


Emm.) 200) +24" 


> "He" = helium 
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The Electronuclear Reaction, 
Nuclear Reactions in TR-Zones (7) 


е Nucleon interchange 
— Changes neutron into proton and vice versa 
— Athigh rate (flat spacetime assumed) 

ө Statistics become skewed|due (O ситуея Si) 


ө Can bias statistics toward either, neutron) 
ог proton епа 
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The Electronuclear Reaction: 
Nuclear Reactions in TR-Zones (2) 


ө Normal dynamics (impulses) may геуетее 
charge ct unlike ch 
sitive charges cluster(are drawn toi 
— Ht ions (protons) may form quasi-nucler; 
— Nucleus coulomb barrier becom: ssistant 
ө Many “impossibles reactions now possible’ 


— Quark access and quark flipping by EM 


— Time-density w and time-energy charging: 
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The Electronuclear Reaction: 
Nuclear Reactions in TR- Zones (3) 


LJ n observed until time- energy, charging 
has become substantial) 

— Time delay (hours, days) 
— Transduction of LW --> TW involved) 

fic time-ci 51 

nvolved im. 
— Longitudinal EM waves become significant. 

ө Curved|spacetine can act as source ог SINK 
— May emitexcess radiation 
— May absorb excess radiation. 


re 
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On Nuclear Reactions in TR-Zones 


Nuclear interactions now are biased: 

= Normal nucleon interchange changes neutron into proton 

and vice versa, at a high rate (flat spacetime assumed) 

Statistics now become skewed due to curved spacetime 

Can bias statistics toward either the neutron end or proton end 

Thus biases toward transmutation of elements along isomer chains 

Concept of “isomer vastly expanded 

Normal dynamics (impulses) may be reversed 

= Coulomb barrier becomes coulomb assistant 

= Reactions “impossible” from energy density standpoint become possible, even easy, 
from time-density standpoint 

Does not become significant until sufficient time-density 

charges 

= Time-delay (hours, days) before TR reactions become significant 

= Transduction of LW.>TW involved ө аа 

= Specifictime history of detectorsis significant 

= longitudinal EM waves become significant 

Curved spacetime acts as source or sink 

= Energy balance in curved spacetime may emit excess radiation 

= Energy balance in curved spacetime may absorb excess radiation 
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In Time-Reversed Zone: 
Nuclear reactions are biased 


* In normal flat ST, nop 
at high rate 


« Curved ST skews statistics 


* Biases to either n or p 

* Biases to transmutation 
along isomer chain 

* "Isomer'" concept greatly 
expanded 


In Time-Reversed Zone: 
Dynamics may be reversed 


* Like charges may attract 
and unlike charges repel 


* Coulomb barrier becomes 
Coulomb assistant 

e Clusters like charges and 
forms artificial nuclei 

* "Impossible" nuclear 
reactions at low energy 

* Time-density interactions 
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Time-Reversed Zone: 
Significant only after time-density charging 


* Hours, for "fast" onset 

• Days, for "slower" onset 

• Transduction involved for 
TW <> LW <> TDW acd 

* Time-history of each ШЇ 
detector is significant : ] a 

* Longitudinal EM waves | ^ їй 
become significant 


Curved Spacetime 


acts as source or sink 


v energy conservation | 
law applies 
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Anomalous LW EM Emission 
Phenome t China Lake 


• Anomalous radiation from electrolysis 
in ionization processes 
— Two experiments producing excess 
= Dental X-ray film showed exposure 
= Simt eous control study: 
— 20 experiments without exces 


power 


о exposure 


xcess power: no 
exposure 
* Excess energy strongly indicates. 
excess film exposure 
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CHAPTER 4 


As I watched from a distance, the great X-12 rise silently and swiftly, 
and take off into the sky, I wondered exactly what the present day scientific. 
knowledge concerning the "Cosmic Rays” amounted to. Then Tesla first dis- 
covered them, way back in 1893, the scientific world laughed at him. They 
said no such rays existed: Tesla proved they did, that much is history. So 
today, due to the attitude of supposed scientific experts - who in reality are 
not truly scientific, for the truly scientific mind never doubts - very little is 
known about the subject, but some wise men have discovered that our atmos 
phere is continually being bombarded by atomic particles from outer space. 
‘These are known as "primary cosmic rays". ! These high speed particles are 
mostly said (by the above-named experts) to be protons, and they say that 
when these ‘protons’ go crashing through our atmosphere, they break up 
some of Earth's atoms, the particles of which are (so they say) called 'secon- 
dary cosmic rays’ - which statement, coming from doubters who said cosmic 
rays did not exist, is something to think about! They also say that both of 
these minute cosmic rays are extremely energetic and can enter and pass 
through almost any form of matter. Every minute thousands of them, pass 
through everything on earth, including man. Our scientists admit that they 
do not know exactly where the primary cosmic rays come from. In my opin- 
ion the reason for their lack of knowledge is because they neglect to study the 
Bible: For in it is the place where Tesla first discovered them, 35 years be- 
fore the scientific world “experts” thought maybe they might exist. 


‘The Great Nebula in Orion appears-to the naked eye as only a single 
hazy star But when viewed through a large telescope this great mystery of 
the heavens is revealed to be a tremendous cavern, perhaps nineteen trillion 
miles across our entire solar system would be lost therein could not the cos- 
mic rays come from there? 


Anomalous LW EM Emission 


Phenomena at China Lal 


¢ GM and Nal detector reaction when 
electrolysis with heavy water ongoing 
— Several Geiger-Muller (G SM) tubes gave 
anomalous detection 
= Reached ma above background 
= No anomalies when experiment off 
* GM tube detects ап; which 
causes its internal ation 
— Nuclear radiation is ionizing 
= Transduced x-ray & gamma is ionizing 
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Sufficient LW-to-TW Transduction 
lonizes GM Tube Gas (3) 


• Time-history of detector involved 
— Some GM detectors show anomalous 
high counts, some do not 
= Time histories of GM detectors are varied 


— Time histories of film vary minimally 

• Experimental results consistent with 
— LW-to-TW transduction incl а delay 
= Tin 


- New 


gy charging 
nsion to energy conservation law 
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sufficient LW-to-TW Transduction 
lonizes GM Tube Gas (4) 


* Time-history of detector involved 

— Some GM detectors show anomalous 

high c: sun ‚ some do not. 

i ries of GM detectors are varied 
ries of film vary minimally: 
. Experimental results consistent with 
V-to-TW transduction including delay 
ergy charging. 
ension to energy conservation law. 


= New 
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ency of Anomalit 


• LW-to-TW transduction varied from 
experiment to experiment. 


e Most experiments produced insufficient 
transduction to cause ionization. 


• Appearance of anomalous radiation 
correlated with expected time loading of 
palladium with deuterium 


— Within few hours in. 
loads with deuteriun 
= Required days for rods 
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Consistency of Апотаін 


es (2) 


• Faster the deuterium loaded, the greater 
the interaction of deuterium in 
Phase-conjugating and sel еш 
— Producing time-rever: 
— Generating quasi-nuclei of Ht ions (protons) 
• Variation in GR detector readings 
• Experimental rasujizs predictable by 


= LW-TW trans tion a HH eios Ts #05 
= Varying time-dens 
— Variation in GM tubs 


ons and quasi-nuclei of H+ cluster 
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Experimental LW Emission Phenomena in Electrolysis 


ie 


Experimental LW Emission Phenomena in Electrolysis 


> Anomalous radiation from electrolysis in ionization processes 
— Two experiments producing excess power 
= Dentabe ray fim showed exposure 
= Simultaneous control study No exposure 
= 20 experiments without excess paver: No posure 
> Excess energy strongly indicates excess film exposure 


> GM and Nal detector reaction when electrolysis ongoing wheavy water 
= Several Geiger Muller (GM) tubes gave anomalous detection 
= Reached 73 s above normal background counts 
= Но anomalies when experiment of 
> GM tube detects anything which causes its internal gas to ionize 
Nuclear radiation & “ionizing! radiation 
= Tansduced say and gamma radiation & "ionizing" radiation 
= Suficient LW. TW trae duction iontzes GM gas 
» Time History of detector involved 
— Some GM detectors show anomalous high counts, some do not 
= Time histories of GM detectors vary appreciably 
= Time histories of fim vary minimally 
> Experiments consistent with time-density charging, LW-TW transduction, 


and new conservation of energy lavy = Mebin H. Mies and Benjamin F Bush, "Radiation 
Mex urement at China Lake Real or ANCE 
Pros ICCF. Vancouver Be, Canada, Apr 1908, p 101 


m 
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A New Conservation of Energy Law 


Physics conserves total “energy and mass-energy” 
Now also must consider "time-energy" 

Conserve total mass-time-energy (spatiotemporal 
energy) 

Let Ет = total energy, Ем = mass energy, 

ЕЕ = ordinary energy, and Е, = time energy. Then 


Er = Eg + Ем + Е; ыы 
(KE => Eg > 0) => Er» (Ем + Eg 


If some E, is transduced into Eg , the experiment will 
violate the old spatial mass-energy conservation law 
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QUESTIONS ON CARCINOGENS M 
AND EM RADIATION 


m UNRESOLVED QUESTIONS ON EM RADIATION 
= DOSAGES 
— ACTIVE MECHANISMS. 
— REPLICATION DIFFICULTIES 
= MEASUREMENT DIFFICULTIES 
— WHERE, WHEN, HOW ILL EFFECTS OCCUR е 


m SIMILAR QUESTIONS EXIST ABOUT EVERY à- 
CARCINOGEN f 


m SCIENCE REALLY DOES NOT UNDERSTAND THE 
MECHANISMS OF A SINGLE CHRONIC DISEASE, © ses ет mmen 
INCLUDING CANCER 

— FACTORS SUCH AS MIND, STRESS, SPONTANEOUS 
REMISSION, PLACEBO EFFECTS, AND COMBINATIONS OF 
FACTORS ARE PARTICULARLY TROUBLESOME 

— GENERATION OF THE PLACEBO EFFECT BY THE 
REGENERATION & RECOVERY SYSTEMIS UNRECOGNIZED 
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QUESTIONS ON CARCINOGENS 
AND EM RADIATION 


m UNRESOLVED QUESTIONS ON 
RADIATION. A 


— DOSAGES & i 
— ACTIVE MECHANISMS. 
LICATION DIFHCULTIES. SF 


ENT DIFFICUL 

— WHERE, WHEN, HOWILL EFFECTS. 

OCCUR 

m SIMILAR QUESTIONS EXIST ABOUT 
EVERY CARCINOGEN 


0) 
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Chronic Diseas Puzzl 
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ЕЕ CHRONIC DISEASE PUZZLING 


m MANY TROUBLING FACTORS 
— MIND. 
STRESS 
SPONTANEOUS REMISSION 
pLACEUO EFFECTS © eo. пота emen 
COMBINATIONS 


TION OF THE PLACEB 
RATION SY 


m GE 
ci 
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After the great space ship lef, T received many messages from its crew, 
but they did not return after, that last visit in 1961, until 1969, It was dur 
ing the evening of January 214, 1969 that a number of friends came to visit 
me, and, if possible, listen to a message on the “Tesla-Seope.” No sound was 
heard from it until around 10 p.m, after we had been talking for three hours; 
when the voice of Frank was heard very clearly, with the same old message, 
which I had received on the Scope, and recorded so many times since that 
first visit of the great X-12 in the spring of 1941. I will repeat this message 
for the benefit of those who may not have heard it (apart from the omission of 
certain personal messages connected mainly with my continued work for 
Tesla). The following is the message, which I first received in 1941,8 and 
which, in essence, has been repeated over the years; in fact it is the message 


which we can read in the Bible, However, this message which I have person- 
ally heard by means of the Tesla-Scope, from 1941 right up to recent months 
(1969) comes from real live persons, who say they are aboard a space craft, 
which they call the *X-12" — а mother ship.! Here then, is the message: — 


"Mien you first receive this message, you will, like most 
earth people, doubt. This is one of the strange things we find 
bout the people of Earth, their continued doubting. Th 


say 


IET 


a whole range 
» Starts in dama: obic cell 
• Cell shakes off body's central control 


» Form meta 
e Often become anaerobic 
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solving a Cancer Enigma 


• An enigma has been failure of immune 
system to attack some tumor cells 
= Suppressor cells шаў curb immune systet 


= Tumor may la ens normally identified 
by the immune tem? 


e Promotion of uiuis sd cell to cancer is 
— Regenerative and с system forces. 
К toward obe 
— First step breaks rom central growth 
— Control continues to recognize cell as self 


m? 
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B CANCER: CHARACTERISTICS 


® NOT ONE DISEASE BUT А WHOLE RANGE 
* STARTS IN ORDINARY (AEROBIC) CELL 

* CELL SHAKES OFF BODY'S DICTATORIAL CONTROL” 
* STARTS UNCONTROLLED DIVISION 
© BECOMES A LUMP 

€ CAN SEND FORTH CANCER CELLS 


mire 


€ THESE FORM METASTASES (SECONDARY TUMORS) 
* OFTEN BECOME ANAEROBIC (NON-OXYGEN USING) 
~ ENIGMA IS FAILURE OF IMMUNE SYSTEM 
ТОАТТАСК SOME TUMOR CELLS 

= SUPPRESSOR CELLS MAY CURB IMMUME SYSTEM 

— TUMOR MAY LACK ANTI GENS NORMALLY IDENTIFIED 

BY THE IMMUNE SYSTE! 

ре сей back toward anaerobe 
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PORTABLE PRIORE TECHNOLOGY UNIT 


lel 


PORTABLE PRIORE TECHNOLOGY UNIT 


* FACT: DISEASE-SPECIFIC VACUUM ENGINE PRESENT FOR 
ANY CELLULAR DISEASE, BY WHEELER'S PRINCIPLE 
* DISEASE CAN BE REVERSED BY CREATING AMPLIFIED 
o VACUUM ANTI-ENGINE (BEARDEN'S PRINCIPLE) 
* ANTI-ENGINES CREATED BY PUMPING THE NONLINEAR 
CELLS WITH LONGITUDINAL EM WAVES 
ж PRIORE UTILIZED A PLASMA TO PHASE CONJUGATE AND "INF OLD" 
MULTIPLE BIDIRECTIONAL LONGITUDINAL EM PUMP WAVES 
* MULTIPLE FREQUENCIES MIXED IN A ROTATING PLASMA 
* PHASE CONJUGATES ADDED BY THE PLASMA 
e * INFOLDED MIX INTO STRONG PULSED DC MAGNETIC 
FIELD, WHICH CARRIED IT INTO ATOMIC NUCLEI E 
* PUMPED ALL NONLINEAR CELLULAR COMPONENTS ТО 
PRODUCE AMPLIFIED, SPECIFIC VACUUM ANTI-ENGINE 
ж NEGATED THE CUMULATIVE CELLULAR 
DEDIFFERENTIATION ORDER GENERATED BY LONG-TERM 
HYPOXIA. TUMOR CELLS REVERTED TO NORMAL CELLS. 
ж SCRUBBED OUT CUMULATED PRECANCEROUS STATE 
+ RESTORED THE IMMUNE SYSTEM ТО HIGH FUNCTIONING 
ж NO EXCESSIVE TRAUMA TO TREATED ANIMAL Фама eres, 
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Lisitsyn's Report: Brain Code Broken 


ie 


THEORY DEVELOPED AND FITTED 
HYSTERESIS MEMORY LOOP 


CONTROLLED EM INDUCTION 
* IMAGES 


* SENSATIONS 

* PREDETERMINED EMERGENCE 
ж 23 ЕЕС BANDS 

* uUPTOB.1x10" HZ 

* И INDEPENDENT CHANNELS 


* + 


* 


m 


SE Listy, "ew Arp rechts Ans eof Elan mayhem” 
DDE Baoe ADR y 1625 
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TIME DELAY FOR 
RENORMALIZATION 


1 


жаши VACUUMISP ACE TIME о талашам - 
ANTLENGINE FOR 


ron DISEASED CELL'S DISEASE DELTA 


By em =e intemal EM channel, processis dramatically accelerated. 
This is the body's normal recovery mechanism, within its limits, 
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Time-reverses the cells back to normal state 


MAGNETIC FIELD. CONJUGATES 


TES 
EXPOSE WHOLE DISEASED 

фы p 

MAGNETIC FIELD. тет 


4 


rors | 
. АО | 
EI сйм | 
ALMS e mc 
PARTS ARE POR CELLS 
DISEASE 
mene D. 
CHANNEL. 'ACUUM. 
TIME E 


DOMAIN 


Ommna mnan ‘eludes genetics í 
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MIX OUTPUT MX WAVES ELECT ASET 
INSIDE STRONG INA PLASMA OF TRANSVERSE 
PULSED DC. TO ADD EMWAVES 


ves 


ANTIENGNE 
CONTINUES 
TOACT AND 
TIME REVERSE 
CELL AND ALL 
ITS PARTS" 


TIME EXCITATION 


CHARGING ENDS. 
IRRADIATION IS 
HALTED. 


Fig? Priore Moth? 
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Fig LW pumping cell2 


CIE 


vacuum A>: 
Sune longitudinal - 
the mass M pump 


va 


is the input 
e^ 


a CELL MASS 


highly nonlinear to at 
bp Hiis 


ine acts upon 
A ` mo [il 


АМ AMPLIFIED VACUUM 
(SPACETIME) ANTIENGINE IS у 
FORMED AND ACTS ON THE M pump 


MASS, TIME- REVERSING one 
IT ANÛ ALL ITS COMPONENTS 
NO MATTER HOW SMALL 
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a. Pumping with transverse EM waves b. Pumping with longitudinal EM waves: 
produces a time reversed wave. А and A,time-reverses (ho mass seit. 
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Part Two CHAPTER FOUR 


they believe in God, but they doubt: They say God can cure their 
sickness and their troubles, but they doubt. Therefore, we expect 
you to doubt also, You will wonder if we really come from the 
planet Venus, do we come from outer space? And you will wonder 
how we are able to talk to you in. your own language. We use 
English at this time because you, our friend Matthews, under- 
stand that language, but we have made a study of every language 
used by mankind. Actually, we would prefer to transmit our 
thoughts by the use of mental waves. As we look down on Barth, 
же note the greatest confusion and misunderstanding. Instead of 
acknowledging the One God and looking towards Him for enlight- 
enment, we find you all over the earth running hopelessly and 
helplessly in pursuit of many things you think will increase your 
personal happiness, and yet you wonder why you continue to suf- 
for. We hear you, year after year, asking the same question, 
“Why must we suffer?” "Why do we still have wars, sickness, 
poverty, famine and death?” “Why does pure joy always run away 
faster than we can so that we can never catch up with it?” The 
answers to these questions are to be found in the fact that instead 
of turning upwards to God, your thoughts are earthbound and you 
judge only by what you see in others around you, the vast major- 
ity of whom are sick, unhappy and full of bad habits, doubting the 
existence of the Supreme Being, and futilely, you follow the 
crowd. Your earth is full of hate and misery, and this condition 
has come to be accepted as the rule for mankind on earth. This is 
not how God intended life to be on your beautiful planet, but very 
fow of you obey the law of God. Many of you attend some form of 
religious service on your Sundays, but how many earth people 
carry out God's law in their everyday lives? We are amazed and 
saddened to find how much of your lives are devoted to inventing 
and using destructive machines with which you murder each 
other. We see you spending vast sums of money pretending to 
bring peace on earth, when you should know that the only way of 
obtaining peace is free — through Christ: Love. There is no other 
way, so why waste your time and money? 


“We ask this question realizing that most earth people have 
known for almost 2,000 years, that the only way to secure peace 
on earth and goodwill towards your fellow men, is by following 


VACUUM МАС 
ENGINE В ENGINI 


A+B A, 
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Plasma Mixing Unit 
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Absorption and emission reactions 


ELECTRONAESORES PHOTON 
ауан ран. EA 
жума vmm orn compte dese: 
e sU „е^, PSEUDOLONGITUDINAL 
salles PHOTON 
‘at remains 7 p IA 
Я NSS H } ja&remans— 
& 2 SS Áo coupled м 
EES 
атана em 
PARTICLE ABSORES ENERGY,» PARTICLE ABSORES TINE 
MOVES TO HOHER. . MOVES TO HOHER. 
ENERGY SHELL DECAYS BY "s TME DENSITY. DECAYS 
EMITTING ENERGETIC PARTICLE, EMITTING TME-UKE PARTICLE, 
DESERABLE. NONOBSERVABLE Бу PRESENT MEANS. 
ENTIRE NUCLEUS ABSORBS ENERGY, `, ENTIRE NUCLEUS ABSORBS TIME, 
EACH PARTICLE ABSORES OWL £ EACH PARTICLE AESORES OVI. 
DECAY OCCURS BY COMPLEX MODES, * DECAY OCCURS BY COMPLEX MODES, 
INCLUDING FISSION OR FUSION. INCLUDING FISSION OR FUSION, 
DECAY BYPRODUCTS OBSERVABLE. SOME DECAY EIPRODUCTS ARE 
NONOESERVABLE (SPACE ABSORES) 
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Absorption and emission reactions 


TRANSVERSE PHOTON 


ENERO MOVES NEN ‘STREAM OF TIME-POLARIZED PHOTONS 
ENERGY LEVEL. DECAYS ELECTRON ABSORBS TIME 
BY EMITTING PHOTON, DENSITY, MOVES TO Мс? DIFFERENT 


REMOVING Af nt ПМЕ Снт LEVEL DECAYS BY 
e. 


^, EMITTING LONGITUDINAL OR 
^, — PSEUDOLONGITUDINAL 


Figure A. Excited energy density level Figure B. Excited time density level 
in one jump. ‘significant only after enormous 
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Evolution multicell 
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Evolution of Cells on Earth 


EYOLYETO 
MUCTICELL 
AEROBIC" 
CHANGE DF (INCLUDES MAN) 
ESSENTIALLY ATMOSPHERE 
ANAEROBIC TO AEROBIC CENTRAL CONTROL 
ATMOSPHI (INCLUDES 
іле ші OXYGEN) EC 
SINGLE CELL MULTICELL 
SINGLE CELL | СОМРОМЕНТ$ COMPONENTS 
AEROBIC 
BIOGENESIS IMMUNE SYSTEM TISSUES 
‘SINGLE CELL RED CELLS MUSCLES 
ANAEROBIC FACULTATIVE ‘WHITE CELLS BONES 
ANAEROEES KILLER CELLS ORGANS 
OBLIGATORY {SINGLE CELL me S 
ANAEROBES BOTH AEROBIC 
SINGLE CELL ANDA NAEROBIC) STRUCTURES) 
SHIELDED 


FROM OXYGEN ^ NOTE: UMTED ANAEROBIC RESPIRATION 
‘STL TAKES PLACE IN HIGHER AEROBIC 
ШЕЕ FORMS, INCLUDING MAN. 


EVOLUTIONARY TIME 
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Local cellular effect 
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Trauma Producing 
Tissue Loss system governing regenera: 
Local cellular effect Local nerve effect 
CNS effect Alterations in hormone 
pattern (prolactin) 
Alterations in local 
DC field pattem 
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[d Per Two 


the teachings of Jesus Christ whom a God of love sent to your 
planet to bring spiritual enlightenment to mankind, 


“Therefore we ean only sadly conclude that the people of 
earth must be suffering from some form of mental sickness which 
can only BE CURED BY THE ADOPTION OF CHRISTS PHILOSOPHY 
OF LOVE. You have heard all this before and much of what we 
say may fall on deaf ears, but our thoughts are directed to those 
few of the earth people who have sufficient mental and common 
sense power to think clearly and to know right from wrong 
‘These few have been placed among you to help others to live as 
God intended you to live, to think clearly and to know right from 
wrong, and to grow in a manner to be of service to the great, all 
knowing, all-loving God, and to all His creatures. Your present 
behavior is the reason for the continued visits to earth by those of 
the space people. It is our duty to warn you, remind you, that if 
you continue to refuse to obey the law of God, you will surely do. 
stroy yourselves, and we shall not have many people to pick up 
when the earth is about to be destroyed. "To help the people on 
earth, we brought down one of our own to live among you. During 
a trip to earth, a child was born on our space ship, which we call 
“The X-12". We landed our ship at midnight, on July 9, 1856 and 
we decided to leave this boy on your earth. This boy was Nikola 
"Tesla, we loft him on your earth in the hope that his higher men- 
tal power would enable him to help your world, which even then 
жаз torn by hate and war, to come cut of the darkness into the 
lights During the years between 1856 and 1943, we landed many 
times on earth, but we found no improvement there, At the death 
of Tesla in 1943, we landed again and attended bis funeral. We 
wore saddened to find that the earth people had used the gifts of 
"Tesla and other great inventors only to satisfy their greed and 
lust for power, that the same evil conditions existed on earth and 
that its poople continued to expend their energy on war and kill- 
ing their own kind, which is contrary to Cod's law which clearly 
states, “Thou shalt not kill” These things are beyond our under- 
standing, for Venus in all its history, has never had war. We 
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Fraction of Casualties Surviving 
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With conventional treatment 
With 1st generation P-treatment 
With 2nd generation P-treatment. 
E With 3rd generation P-treatment 
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"Time as fuel" is the future 
ө Present energy science Om 
is insufficient 
Eventually will use energy wind 


locked up in time itself 

Cold fusion will provide 

entrée 

Cold fusion has evidence 

of time-as-energy 

* Theorists and 
experimentalists should 
examine the implications 

* Must revise foundations 
of Electrodynamics 


The Tom Bearden Website 


A National Report on America's Energy Crisis 

Remarks by U. S. Secretary of Energy Spencer Abraham 

U. S. Chamber of Commerce, National Energy Summit March 19, 2001 
Opening Remarks 


I would like to congratulate the U. S. Chamber of Commerce for convening this two-day National 
Energy Summit and I appreciate your invitation to participate. As we all know, the topic of energy is as 
timely as the day's headlines. In just my first eight weeks as Energy Secretary, California has faced 
almost daily power alerts. Rising natural gas prices have punished consumers with bills that, in some 
cases, are double or triple last winters. And forecasts for this summer suggest the possibility of rolling 
blackouts. 


The good news is that America's energy problems can be solved. The bad news is that the situation in 
California is not isolated, it is not temporary, and it will not fix itself. 


America faces a major energy supply crisis over the next two decades. The failure to meet this 
challenge will threaten our nation's economic prosperity, compromise our national security, and literally 
alter the way we live our lives. 


America has heard these dire warnings before - in fact, they seem to be a recurring theme in our nation's 
energy discussion, almost since "Colonel" Drake made the first oil strike near Titusville, Pennsylvania in 
1859. "The amazing exhibition of oil," advised the State Geologist of Pennsylvania, "[is] a temporary 
and vanishing phenomenon-one which young men will live to see come to its natural end. " That was in 
1885. 


Around the same time, John Archbold - who succeeded John D. Rockefeller as head of Standard Oil - 
joked about the prospects for oil discoveries in Oklahoma: "Are you crazy?" Archbold said. "I'll drink 
every gallon produced west of the Mississippi. " 


I don't know if anyone ever called Mr. Archbold on that pledge. But for whatever reason, in 1914 the 
U. S. Geological Survey predicted that the U. 5. would soon exhaust its available oil supplies. They 
issued the same warning in 1926. And again in 1939. And in 1949. 


Allof these warnings have proven false. Despite all these expert predictions, the world has not run out 


of oil or other resources. And yet here we are, faced with the most serious energy shortage since the 
days of oil embargoes and gas lines. 
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My point is, America's current energy supply crisis is not due to some inevitable neo-Malthusian 
depletion of resources. The United States - and our North American and hemispheric neighbors-are 
blessed with a rich abundance of natural resources. It's political leadership that has been scarce. 


For the past eight years, Washington sat on the sidelines as our nation's energy needs mounted. During 
the 1990s, the Clinton Administration employed a policy of taxing demand, limiting supply, and 
ignoring the rapidly expanding needs of the future. 


Their energy strategy boiled down to: you can't find it . . . you can't transport И... and even if you get 
it, we don't want you to use it. 


Through neglect or complacency or ideology, this approach has led us to the crisis we face today. 


The Bush Administration is fully prepared to respond to the broad set of challenges we inherited. But 
we must be candid with the American people about the magnitude of the problem - which is what I'd like 
to talk about today. 


America's Energy Supply Challenges 


Three overriding facts starkly define the challenge of America's energy needs over the next two 
decades: 


First, demand for energy is rising across the board, but particularly for natural gas and electricity; 


Second, supplies are being limited by a regulatory structure that, in many respects, has failed to keep 
pace with advances in technology and an uncertain political environment that often discourages 
investment in desperately needed facilities; 


And third, our energy infrastructure - that network of the generators, transmission lines, refineries and 
pipelines that convert raw resources into usable fuel - is woefully antiquated and inadequate to meet our 
future needs. 


Unless these challenges are addressed, America's energy supply will be continually at risk . .. our 
citizens will encounter blackouts and other lifestyle-altering disruptions . . . and our economy will be 
hobbled by rising energy prices. Let me briefly outline some of the major issues on the horizon: 


Oil: Rising Consumption, Accelerating Dependence 
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In the next 20 years, according to estimates by the Energy Information Administration, America's 
demand for oil is projected to increase by 33 percent. Yet as consumption surges, U. S. production 
continues to drop precipitously. We now produce 39 percent less oil than we did in 1970, losing nearly 
4 million barrels a day in the process. And unless energy policy is changed, production will slip further 
- to just 5.1 million barrels per day Бу 2020 - down from a high of 9. 4 million a day 30 years ago. This 
widening gap between demand and domestic supply will make us increasingly dependent upon foreign 
imports. Back in 1973-at the height of the oil crisis - America imported just 36 percent of its oil from 
abroad. 


Today, we import 54 percent. And, if we allow this trend to continue, we will soon be forced to look 
abroad for some 64 percent of our oil. This will put more power in the hands of foreign suppliers - 
power they are not reluctant to use, as we just saw when the OPEC cartel decided to reduce oil output by 
one million barrels a day. 


While this administration does not agree with OPEC's decision, that decision demonstrates ће 
importance of increasing America's production of oil. Securing an affordable, reliable and adequate 
supply of crude is a critical challenge. But it is only half the oil story. 


Since 1980, the number of American refineries has been cut in half, There hasn't been a new refinery 
built in the United States in over 25 years, New regulatory interpretations limit the ability of existing 
refineries to expand capacity. Add to that regulations that require the production of more than 15 
different types of gasoline-and you have a refining industry strained to capacity, leaving us dangerously 
vulnerable to regional supply disruptions and price spikes. 


Refineries are so constrained that when President Clinton made the politically symbolic gesture of 


releasing 30 million barrels of oil from the Strategic Petroleum Reserve last fall, that oil had to be 
shipped overseas to be refined. 


Natural Gas: Rapidly 


g Demand; Constraints on Supply 


Many of the same issues confront the future of natural gas. America's demand for natural gas is 
projected to rise even more rapidly than oil. If Department of Energy projections are correct, by 2020 
Americans will consume 62 percent more natural gas than we do today. More than 9 out of 10 of the 
announced new electric generating plants will be fired by natural gas. 


This approaching wave of new demand begs the question: Do we have an energy policy and a 
regulatory structure capable of meeting our natural gas needs? 


Consider just a few constraints in this market. 
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Right now, an estimated 40 percent of potential gas resources in the United States are on federal lands 
that are either closed to exploration or covered by severe restrictions, The last lease sale in the some 
areas of the Gulf of Mexico was more than a decade ago. New discoveries of natural gas in the United 
States have fallen for three straight years, creating increasing pressure for more imports. 


The notion that we can rely so heavily on natural gas . . . maintain severe restrictions on exploration . . . 
and still enjoy low prices is a dangerous assumption. 


Even if we find the supplies, moving that gas to market will require an additional 38,000 miles of 
transmission pipeline and 255,000 miles of distribution lines-at an estimated cost of $120-$150 billion. 


Today's pipeline system can hardly handle the supplies we know exist. Alaska's Prudhoe Bay, for 
example, produces about 8 billion cubic feet of natural gas a day - approximately 13 percent of 
America's daily consumption. 


But that gas never reaches the market. Instead, it is just pumped back into the ground, waiting until a 
pipeline is built to connect the Alaska fields to the U.S./Canada distribution system. 


Electricity: Powering the Information Economy 


As everyone knows, we also face a real challenge in generating enough electricity to light out homes and 
run our businesses. Over the next 20 years, the Department of Energy estimates that electricity demand 
in the United States will increase by 45 percent. That rising growth rate will require the construction of 
over 1,300 new power plants-about 65 every year. 


Yet, the last time we added that much power was 1985. 


Furthermore, there is reason to believe that this could turn out to be a conservative estimate. During the 
1990s, electricity consumption far outstripped projections, driven by the energy-hungry information 
economy. Some experts calculate that the demands of the Internet already consume some 8-13 percent 
of electricity. If demand grows at just the same pace as during the last decade, we'll need nearly 1,900 
new plants by 2020-or more than 90 every year-just to keep pace. 


Hundreds of new generating plants will place even greater pressure on our already strained and aging 
power grid. America's network of transmission lines, substations and transformers was built when 
utilities were tightly regulated monopolies providing service to assigned regions. Interconnections 
between suppliers were strictly an emergency backup measure to guard against rare service 
interruptions. The system was simply not designed for long-haul swapping of power in a highly 
competitive market. 
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Consumers are already feeling the impact of a transmission systems stressed by rising demand. 
Transmission bottlenecks contributed to the blackouts that have swept through California and to price 
spikes in New York City last summer that cost consumers an estimated $100 million. 


Coal, Nuclear, and Hydro-Electric Power 


Coal has historically been American's number one source for affordable electricity; it currently powers 
half of America's electricity generators. And at today's recovery rates, our nation has enough coal to 
keep those plants running for the next 250 years. 


Coal generators have already been called upon to make broad reductions in emissions. The Bush 
Administration supports those efforts-and we will back it up with greater incentives for investment in 
clean coal technology. 


But the administration will not regulate coal out of existence . . . and we will not support measures that. 
will threaten electricity supplies and significantly raise electricity prices. President Bush made the right 
decision last week not to impose new federal mandates on the emissions of carbon dioxide. If America 
is to have reliable electricity over the next 20 years, coal must continue to play a major role. 


But, coal is not the only energy source facing an uncertain future. There hasn't been a new nuclear. 
power plant permit granted since 1979. Many of the 103 existing nuclear plants are not even expected to 
file for a renewal of their licenses as they expire over the next 15 years. 

Even hydroelectric power generation is expected to fall sharply. 

Re-licensing a hydro facility can take a decade or more and cost millions. And now, even though 
consumers are faced with potential blackouts and chronic electricity shortages in the West, activists and 


some political leaders want to breach one or more of the four federal dams on the Snake River to help. 
young salmon, on their trek to the sea. 


‘The Dangers of Complacency 


What are the dangers of complacency in light of these challenges? How does it all add up for our 
economy and our citizens? 


This nation's last three recessions have all been tied to rising energy prices - and there is strong evidence 
that the latest crisis is already having a negative effect. 
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The National Association of Manufacturers estimates that soaring fuel prices between 1999 and 2000 
cost the U.S. economy more than $115 billion-shaving a full percentage point off our Gross Domestic 
Product. A January survey of its 5,500 members reveals that nearly one quarter were forced to curtail 
operations. 


During a two-week period this past January, Californians lost an estimated $2.3 billion in wages, sales 
and productivity. Layoffs are already hitting workers in the West as companies shift production to states 
with more reliable energy sources. Then there are the jobs that will never be created. 


Intel's CEO Craig Barrett announced that the world's leading chipmaker won't be expanding in 
California: "As long as California is a Third World country,” Barrett said, "we won't build $2 billion 
manufacturing plants here." 


The Food and Agricultural Policy Institute reports that farmers are likely to see their income drop 20 
percent over the next two years due to higher energy cost: 


Rising energy costs are hitting every family's checkbook, primarily affecting those who can afford it 
least. Gas bills for many homeowners in the Washington, DC area more than tripled this year. Some 
residents are reporting that their heating bills are higher than their food bills this winter. 


The power crisis isn't just pinching our wallets, it's changing the way we live our lives. In California, 
power outages have shut down traffic lights, darkened schools and closed businesses. The governor has 
ordered local police to patrol the streets-not for criminals, but to make sure businesses keep their lights 
dimmed. 


But California is not the only state facing a mismatch between supply and demand. With electricity 
shortages predicted for New York City and Long Island this summer . . . low capacity margins 
threatening electricity reliability in the Midwest, Southeast and Northern Plains states . . . and strained 
refinery capacity in the Midwest, Americans across the nation are feeling the energy squeeze. 


‘The Need For A National Energy Policy 


Rising demand . . . tightening supplies... an aging power infrastructure . . . a decade of neglect from 
Washington: These are the trends that define America's emerging energy needs. 


President Bush has committed this administration to meeting these challenges - a job that begins with 
the urgent task of developing and implementing a long-term national energy policy. 


To accomplish this, President Bush created an Energy Task Force headed by Vice President Cheney. He 
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has asked us to define a clear strategy - a strategy that will allow environmentally responsible 
exploration and recovery of our domestic resources . . . enhance our commitment to conservation and 
energy efficiency ... and encourage investment in new technology to further the development of 
renewable energy sources. 


I wish I could say that the energy crisis now sweeping the nation has shocked the political system into 
action. But like other political discussions in recent years, the debate over energy seems as deeply 
polarized as ever. 


On one end of the spectrum, some activists propose what amounts to a "zero tolerance" policy toward 
exploration and cling to the quixotic idea that new, undiscovered sources will somehow allow us to meet. 
our energy needs. On the other end, some advocates place an almost limitless faith in special tax breaks 
for this favored activity or subsidies for that preferred industry. 


The two extremes in our energy debate are founded on several enduring myths - myths that today 
conspire to block any true advance toward a rational and stable energy policy in the United States. Here 
are a few of the more prominent ones. 


Myth Number 1: It is impossible to balance energy exploration and environmental protection. 


Advances in technology have brought us a long way from the days when wildcatters punched holes in 
the ground based on the hunch they might hit a gusher. But from a regulatory standpoint, our view of oil 
and gas exploration hasn't changed much since we saw Jed Clampett strike "black gold" and split for 
Beverly Hills. 


Today, satellites and computers are the tools of choice in the exploration business. Geologists can 
bounce acoustic and electrical vibrations off the earth's inner depths, gather the resulting mass of data 
into powerful computers and then create three dimensional and even four dimensional maps of resource 
fields miles below the surface. 


Armed with these pinpoint accurate images, companies employ advanced equipment to drill vertically, 
horizontally and around corners-allowing us to access supplies from previously unimaginable depths, up 
to six miles away. 


The marriage of oil and gas exploration with cutting-edge technology means fewer rigs, fewer roads and 
fewer pipelines. Drilling operations that required 65 acres in the 1970s need only 10 acres today. 
Technological improvements in just the past 15 years have generated success rate increases of 50 
percent. America's national energy policy must reflect these staggering advances that have 
revolutionized the way we develop our resources. 


Myth Number 2: All our current problems are due to an energy industry that is engaged in a massive 
conspiracy to gouge consumers by limiting supply to drive up prices. 
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This myth has been punctuated by calls for investigations into everything from last summer's Midwest 
gasoline price spikes, to recent allegations that power generators in the West have been withholding 
electricity. We have a fair and objective process for judging these claims-and action will be taken when 
itis merited. Over the past two weeks, for example, the Federal Energy Regulatory Commission 
ordered power companies to rebate some $124 million to California utilities. Meanwhile, the Federal 
Trade Commission recently cleared gasoline suppliers of all charges relating to last summer's price 
increases. 


But charges of price gouging largely miss the point. There is no magic source of supply; no hidden pool 
of energy that can be turned on and off like a faucet. California-and other power-strapped states-will 
never solve the power crises they confront until they resolve the conflict between demand and supply. 


Earlier this year, one company proposed building a $400 million power plant in California that would 
have provided enough additional electricity to light 600,000 homes in energy-starved Silicon Valley. 
The company pledged to plant 800 new trees to beautify the area. They proposed cloaking the power 
station in a brick facade to make it essentially indistinguishable from a high-rent office complex. They 
even promised to help maintain the local habitat for the endangered bay checkerspoon butterfly. 


Their environmentally-sensitive plans won the support of the Sierra Club, the American Lung 
Association and the NAACP. But city officials voted unanimously -- 11-0 -- to reject the plan. In an 
editorial, the local paper called this move "Dumb and Dumber." 


Meanwhile, further south, plans to build a 550-megawatt gas-fired generator in a Los Angeles suburb 
were scrapped after residents voted 2:1 against the project. The local mayor added a much-needed dose 
of reason and maturity to the debate-by launching a hunger strike in opposition to the plant. 


In California, workers are being laid off, companies are leaving the state, farmers and small businesses 
are losing millions, consumers are threatened with rolling blackouts, but local officials reject power 
plants with little regard for the consequences. Is it really any mystery why there hasn't been a single 
new power plant built in California in the last decade? 


Myth Number 3: The Bush energy plan is focused almost exclusively on opening the Arctic National 
Wildlife Refuge (ANWR) to exploration-a move that would buy us only about 6 months worth of 
American consumption while destroying a pristine natural wilderness, not to mention disrupting the 
breeding ground of the Porcupine Caribou. 


Let's 


separate fact from fiction when it comes to ANWR. 
First, according to estimates by the U. S. Geological Survey, ANWR holds between 5. 7 to 16 billion 


barrels of recoverable reserves-with a mean estimate of 10. 4 billion barrels. And that assumes the use 
of drilling technology now nearly a decade old. This represents more than 300 times the amount of the 
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have but one purpose in life to serve God, and this we do with all 
our energy of body and mind, and because we do this, our mental 
power grows stronger with age. We remain in perfect health until 
the day we die. We enjoy perfect harmony, health, and happiness 
with our loved ones a11 the days of our lives, We have no place in 
our hearts for selfish desires because we know and believe that 
God's law is good and therefore we have no need of man-made 
laws. Lack of faith in God has left your earth in the Dark Ages? 
amd you will never progress or know peace of mind, true happi- 
ness, and complete harmony until you learn to renew your faith 
and to become higher in your thinking and living than the crawl- 
ing things, which you now appear to copy. То overcome hatred, 
and prevent wars, you must learn to remove every trace of na- 
tional pride and racial diserimination, for there is, in fact, only 
one race of mankind whom God ereated* Tho truth of God's Law 
may bo learned by all people on earth. You have a book, probably 
the most important book in your history, called the Bible, which 
contains the truth for all those with eyes to see. It teaches the 
only way in which mankind should live, for the law of God is 
Love. 


“We suggest that you turn to the teaching of Christ for the 
only solution to all of earth's problems. At present, the law of 
varthmen appears to be mainly one of hate, they are always fight- 
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oil President Clinton released from the Strategic Petroleum Reserve last fall. And based on December 
2000 figures, it would free us from about 54 years of oil imports from Saddam Hussein and Iraq. 


Second, exploration would impact only about 2,000 acres out of more than 19 million. To put that in 
perspective, the massive Arctic National Wildlife Refuge is about the same size as the entire State of 
South Carolina; the two thousand acres that would be affected is less than half the size of Dulles 
airport. 


And as for the caribou, the herd in the Prudhoe Bay area grew more than 9-fold over the past 20 years to 
an estimated 28,000 in 2000-seemingly irrefutable evidence that caribou mating and oil exploration can 
peacefully coexist. 


The decision to open a small portion of ANWR should be made on the merits. But it should not be 
made on the mistaken assumption that opening ANWR will allow us to produce our way to full energy 
independence. 


America first became a net importer of energy in the 1950s - and our economy will continue to depend, 
in part, on imported oil. However, closing off virtually every available new source of domestic supply, 
enhances the leverage and power of an oil cartel that cannot be relied on to put America's interests first. 
While the resources of ANWR won't make us energy independent, they will help increase America's 
energy security by ensuring a more diverse supply of oil. 


Myth Number 4: Government subsidies and tax breaks are the best way to encourage new exploration 
and production of energy. 


This administration will continue to support funding for energy research and development initiatives, 
But capital is best allocated to its highest uses through the workings of the free market, not 
manipulations of the tax code. Government regulatory policy should not be aimed at picking winners 
and losers in any market, including energy. Neither should tax policy. 


Myth Number 5: We can forego traditional sources and instead meet rising energy demand by 
harnessing wind, geothermal, solar and other forms of renewable power. 


Excluding hydro-power, renewable sources currently generate about 2 percent of America's electricity. 
Billions have been invested in developing renewable energy-and will continue to be invested under the 
Bush Administration, But renewables have yet to overcome the economic advantages of conventional 
energy sources. 


Even with promising advances in research and development, renewables will only provide, according to 
Energy Information Administration estimates, about 6 percent of our total electricity consumption by 
2020. Even if renewables exceed our most optimistic expectations, they would still supply only a 
fraction of our needs over the next 20 years. 
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Myth Number 6: Price controls are the answer to today's energy crisis. 


Memories are short, aren't they. So let me remind everyone. America imposed price controls on oil and 
gas in the 1970s. They were an utter failure. They led to shortages and rationing and the idea that 
‘America was gripped by malaise. 


Let me be clear: The Bush Administration does not support price controls. Price controls on electricity 
will lead to more blackouts. Price controls on gasoline will lead to gas lines. Price controls will deepen 
America's energy crisis, because they won't reduce demand, but they will cripple incentives for 
desperately needed new investments in energy supply. 


Charting a New Policy Course 


The challenges are formidable . . . the warning signs are obvious... but Т am optimistic because I 
know this administration's commitment is equal to the task. 


Our national energy policy will be comprehensive. It will reach across every department that touches 
the energy marketplace-from the Interior Department and the EPA to the Transportation Department and 
the DOE. 


Our national energy policy will be hemispheric. It will be based on the understanding that our policy 
cannot stand in isolation from our neighbors throughout the Americas. 


Our national energy policy will stress the need to diversify America's energy supply. It will be founded 
on the understanding that diversity of supply means security of supply . . . and that a broad mix of 
supply options-from coal to windmills, nuclear to natural gas-will help protect consumers against price 
spikes and supply disruptions. 


And our national energy policy will be balanced. It will leapfrog the myths that stifle change-rejecting 
the notion that there is no middle ground between environmental protection, regardless of the cost and 
energy exploration, regardless of the impact. 


Soon we will deliver our recommendations to President Bush. Later, we will introduce legislation aimed 
at winning bipartisan support for a national energy policy that matches the magnitude of the challenge. 1 
am hopeful that men and women of good will-from both ends of the political spectrum . . . from 
environmental organizations to industry groups-will then come together and transcend the stale debate 
that has characterized energy policy in recent years. 


About 150 years ago, America faced a vastly different energy crisis. 
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Supplies of whale oil were becoming more and more scarce. Few could afford to pay for the luxury of 
this or other costly methods of illumination. Sure, crude oil was available. In those days it was soaked 
up with rags, wrung out into small vials, and then sold as a treatment for toothaches . . . until an 
entrepreneur lined up an investor and a chemist and launched an energy revolution that would light the 
world. 


In America, resources become scarce only when our imagination languishes. By engaging that 
imagination, I am confident we can meet the challenges of today. If complacency yields to action. If we 
resolve to strike a rational balance between our energy needs and our environmental concerns. And if a 
national energy policy becomes an urgent priority. 


Thank you. 
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National energy policy for 8 years 
хо ооо оо eevee ооо ооо ооо: 
* The national policy imposed the following: 

= Taxed energy demand 

= Limited the energy supplies 

= Ignored expanding energy needs 
* Summary of the past policy on energy: 

= You cannot find it 

= You cannot transport it 

= Ifyou get it, we don't want you to use it 
* Good News: Crisis can be solved 
* Bad News: Not temporary; will not fix itself 
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Energy supply challenges Im 


LE E E ооо ооо ооо о ооо ооо eee: 
* Demand for energy rising across the board, 
particularly for natural gas and electricity 
* Supplies limited by regulatory structure 
= Failed to keep pace with technology advances 
= Uncertain political environment discourages 
investment in desperately needed facilities 
* Energy infrastructure is woefully antiquated and 
inadequate 


Note: The energy infrastructure is that network of generators, 
transmission lines, refineries, and pipelines that convert 
raw resources into usable energy or fuel 
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Oil: Rising consumption and | ) 
accelerating dependence 
LE E E ооо ооо ооо о ооо ооо ооо: 
e In U.S., will increase 33 percent in 20 years 
9 U.S. production continues to drop 
= Produce 39% less now than in 1970 
= At present reduction rate, production will decrease to 


5.1 million barrels per day by 2020, down from 9.4 
million barrels per day in 1970. 


e Imports have steadily risen 
= From 36% in 1973 to 54% today 
m Will soon rise to 64% unless checked 
= Empowers foreign suppliers such as OPEC 
* Assuring affordable, reliable, adequate supply of 
crude oil is a critical national challenge 
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* We have been decreasing the infrastructure 
а Since 1980, U.S. refineries reduced by 50% 
= No new refinery built in over 25 years 
= New regulatory interpretations limit expansion of 
capacity of existing refineries 
= Regulations require producing more than 15 different 
types of gasoline 
= Refining industry strained to capacity 
* E.g., Clinton symbolically released 30 million barrels 
of oil from the Strategic Petroleum Reserve 
® The oil had to be shipped overseas to be refined! 
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ing, and killing each other, war is murder. We of Venus do not. 
"for 


understand how you can truly eall yourselves "Chri 
Christ taught only love. If you continue to make war, you vill 
bring about the destruction of your planet, and in this regard, we 
refor you to the book of Isaiah. We have tried to talk to the people 
of earth for many hundreds of years, but without good results, 
‘Some of our people landed on earth thousands of years ago, as you 
may read in your Bible, which contains many references to the 
Visits of space people to earth. * 


THE TESLA SCOPE FOR SPACE COMMUNICATION, BY ARTHUR MATTHEWS 
CONCEIVED BY NIKOLA TESLA IN 1806 to communicate with planet VENUS. 
First model built 1918, Second model built by Arthur Matthews with Tesla 
1938, re-built the 1938 model in 1947. "Third completely new design model 
built by Arthur Matthews 1967. Adapting the micro miniature parts, thus 
reducing size to six feed long and four inches in diameter, soe sketch of the 
1967 model. 

+" GLASS VACUUM TUBE ENCLOSED IN WOODEN BOX 9ft LONG, 
5 in diameter. 
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Natural Gas: Rapidly rising 
demand, supply constraints 


LE E E E E ооо ооо о ооо ооо ооо: 

* Ву 2020, U.S. will consume 62% more natural gas 
than today 

More than 9 out of 10 of announced new electric 
power plants will be fired by natural gas 

* 40% of potential gas resources are on federal lands 
either closed or severely restricted 

* Last lease in Gulf of Mexico more that 10 years ago 

* New discoveries falling 

* Dangerous to assume relying on natural gas, 
severely restricting exploration, keeping low prices 
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Natural Gas: Rapidly rising 
demand, supply constraints 
LE E E ооо ооо ооо о ооо ооо ооо: 
e Given enough natural gas, 38,000 more miles of 
transmission pipelines and 255,000 miles of 
distribution lines will be needed 
* This alone will cost $120-150 billion 
* E.g., Alaska's Prudhoe Bay produces 8 billion ft 
per day 
а About 13% of America's daily consumption 
= Never reaches the market, pumped back into ground 
a Waiting on building a pipeline to connect Alaska 
fields to U S/Canada distribution system. 
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Electricity: Needs, problems là 


LE E E E о о 6 
€ Over 20 years, conservative estimate is that 
demand will increase 45% 
= Will require construction of 1,300 new power plants, 
about 65 every year (about one every 6 days) 
= Last time we added so many power plants was 1985 
* Some experts calculate demand will increase faster 
= May require nearly 1,900 new power plants 
= That is 90 per year (about one every four days) 
è Either way, will place great pressure on already 
strained and aging power grid 
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The aging power grid 

ооо оо ооо ооо eeeeeeeeees 

e Network of transmission lines, substations, and 
transformers 

e Built when utilities were tightly regulated, supplied 
service to assigned regions 

* Interconnections between suppliers were strictly 
emergency backup measure for rare usage 

* Not designed at all for long-haul swapping of 
power in a competitive market 

e Transmission bottlenecks contributed to California 
blackouts this winter and price spikes in New York 
City last summer 
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PN 
Coal fired electrical power wW 


LE E E E eee ооо ee о 6 

* Coal powers half our electricity generators. 

® Enough coal for 250 years. 

* Coal emissions slated for broad reductions 

* Administration will support new technology, but 
will not threaten electricity supplies and let it 
significantly raise electricity prices 

* President Bush therefore decided not to impose 
new mandates on CO, emissions 

e If nation is to have reliable electricity over next 
20 years, coal must play a major role 


Published by Lotus® Freelance Graphics 


Nuclear power plants 


e No new nuclear power 
plant permit granted 
since 1979 

© 103 existing nuclear 
power plants 

* Many not expected to 
even file for license 
renewal as licenses 
expire over the next 
15 years 
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Hydroelectric power generation 


* Expected to fall sharply 

* Re-licensing can take a 
decade and cost millions 

® Some activists and 
political leaders want to 
breach one or more of the 
four federal dams on the 
Snake River to help 
young salmon on their trek 
to the sea 
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Dangers of complacency % 


ооо оо ооо ооо ооо ооо оо оо оо 
ә Last three recessions tied to rising energy prices 
® Latest crisis already causing negative effects 
® Soaring fuel costs: extra $115 billion between 
1999 and 2000; 1% off Gross Domestic Product 
ө In two weeks in January 2001: 
а Californians lost $2.3 billion in wages, sales, etc. 


= Layoffs hitting in West as manufacturers shift to 
states with more reliable energy sources 


а Intel will not build $2 billion plants in California to 
expand there. 


m Farmers’ incomes to drop 20% in next two years 
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Dangers of complacency (2) КИ 


ооосооооооооо ооооооооеоо 5 о 

* Some homeowner gas bills in Washington 
D.C. more than tripled this year 

* Heating bills of some residents exceeded. 
their food bills during the winter j 

% California power outages shut down traffic “У 
lights, closed businesses, darkened schools 

* Police patrols were used to insure compliance 

e Electricity shortages predicted for New York City and 
Long Island this summer 

* Strained refinery capacity in the Midwest wý 

* Low capacity threatens electricity reliability in 
Midwest, Southeast, and Northem Plain states =, 
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Need for national energy policy 


LE E E E ооо ооо о ооо ооо eeee: 
Rising demand, tightening supplies, aging power 
infrastructure, decade of neglect 
President created Energy Task Force, headed by 
VP Cheney, to determine strategy 
= Environmental responsible exploration and 
recovery 
= Conservation and energy efficiency 
= Encourage investment in new technology for 
renewable energy sources 
* Debate is still deeply polarized 
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104 Part Two CHAPTER Four 


je bring this same message to you in the hope that who- 
ever receives it, will extend it word for word, to as many people on 
earth as possible. You cannot receive our message on your regu- 
lar radio systems, but we hope that others will give due honour to 
‘Tesla, and succeed in building his Scope, by means of which we 
‘can pass on our vital message in the dark days ahead. We cannot. 
interfere with your destiny, which by God-given free will you have 
created for yourselves. "We can only hope that some of you will 
listen to Christ, asking God for wisdom. We have repeated this 
message for so many hundreds of years, ean we ever hope to see 
the people of earth learn and live by it? 


“You should. It is your only hope, your only salvation." 


END OF MESSAGE, 


EA 


Extremes of the energy positions 
0000 о 6 LE E E E E Å о о! 
* Some activists: 

= Zero tolerance to 
exploration 

= New, undiscovered sources 
will somehow provide for 
us 

* Some advocates: 

а Limitless faith in special 
tax breaks for a favored 
activity or subsidies for a 
preferred industry 
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myths, none of which is true 


Six prominent myths, 
none of which is true 
хо ооо ооо ооо о ооо @eee: 
1. It is impossible to balance energy 
exploration and environmental protection 
2. There is amassive energy industry conspiracy, 
limiting supply to drive up prices 
3. The Bush energy plan is focused almost 
exclusively on opening the Arctic National 
Wildlife Refuge (ANWR) to exploration 
4. Government subsidies and tax breaks are the best way to 
encourage new exploration and energy production 
5. Can forego traditional sources and meet demand by wind, 
geothermal, solar, and other forms of renewable power 
6. Price controls are the answer to the energy crisis 
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Can we balance exploration and 
environmental protection? 


е е ә 


Today, satellites and computers are 
tools of choice for exploration. 
Acoustic and electrical vibrations 
off the earth's depths provides 
maps of resource fields 


With advanced equipment, drill vertically, 
horizontally, or around comers up to 6 miles 


Fewer rigs, fewer roads, fewer pipelines 
65 acre drilling in 1970s needs only 10 now 
Success rates have increased 50 percent 
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Is there a price gouge conspiracy? 


**€9060€06(000906000060990929090999: 


* Calls to investigate gasoline price spikes w 
* Allegations that power generators in the 
West have been withholding electricity ш 
* Investigation and action is taken where merited 
= FERC ordered power companies to rebate $124 million to 
California utilities 
в FTC cleared gasoline suppliers relating to last summer's 
price increases 
e There is no hidden energy pool that can be turned on and 
off like a faucet 
Must solve power crises by resolving conflict between. 
demand and supply 
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Is there a price gouge conspiracy? (2) 
€e€*906090600090900000090902290909099: 
* Early this year (2001) one company proposed to 
build a $400 million power plant in California 
a Additional electricity for 600,000 homes 
а Plant 800 trees to beautify the area 
а Cloak facility in a brick facade to resemble a high-rent 
office complex 
в Help maintain habitat for an endangered butterfly 
Project supported by Sierra Club, American Lung 
Association and NAACP. 
© City officials unanimously (11 to 0) rejected it 
а Local paper called this move "Dumb and Dumber". 
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Is there a price gouge conspiracy? (3) 
хо ооо eevee ооо ооо ee о о 
* Plans to build а 550 megawatt gas-fired generator in a 
Los Angeles suburb were scrapped 
* Residents voted 2:1 against the project 
* Local mayor launched a hunger strike in opposition to it. 
* In California: 
= Workers are being laid off 
= Companies are leaving the state 
= Consumers threatened with rolling blackouts 
= Local officials reject power plants with little regard 
* Isit really any mystery why there hasn't been a single 
new power plant built in California in the last decade? 
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ational Wildlife Refuge Exploration 
ee 


ооосооооосоосоосоовоо ео о ' 


LJ 
* Myth: Would buy only about 6 months worth of 
consumption while destroying pristine 
wilderness and disrupting the caribou 
e Fact: The ANWR holds from 5.7 to 16 billion 
barrels of recoverable reserves (mean is 10.4) 
= More than 300 times the oil Clinton released 
= Frees us from equivalent of 54 years of imports 
from Saddam Hussein and Iraq 
а Exploration involves only some 2,000 of more than 
19 million acres -- like half the Dulles airport 
compared to the entire state of South Carolina 
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Arctic National Wildlife 
Refuge Exploration (2) mU 


* The caribou herd in the Prudhoe Bay area 
grew more than 9-fold over the last 20 years (to 
28.000 in 2000) 


* Proves that caribou mating and oil exploration 
can peacefully co-exist 
* Exploration should be considered on merits 


® Opening ANWR will help, but does not allow 
full energy dependence 
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Our increasing oil imports 


хо ооо ооо ооо о ооо ооо ооо: 
® U.S. became а net importer of oil in 1950s 
* Closing off all new domestic 
sources enhances leverage 
and power of oil cartels 
* These cannot relied on to put 
American interests first 
* Development of domestic resources such as 
ANWR will help increase energy security 
by ensuring a more diverse supply of oil 
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Government subsidies and tax breaks 


*€099606006990€6002006990020906999: 


* Administration will continue to support funding 
for energy research and development initiatives. 


* Capital is best allocated through the workings of 
the free markets, not manipulating the tax code 


* Govemment regulatory policy should not aim at 
picking winners and losers 


* Neither should tax policy 
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CHAPTER 5 


А very loud buzzing almost drowned out the last words of Frank's mes- 
sage and when Frances tried to talk a few moments later, it was impossible 
to understand a word, the loud buzzing completely covered the beautiful voice 
of our good friend. I managed to hear that she wished to give me 12 medita- 

tions on the good life, and though the strange static prevented her doing so at 
that time, I knew that my Venusian friends would make further attempts to 
communicate this message of importance. They tried repeatedly, but each 
time Frances words of wisdom were drowned ‘by the crackling sound of a loud 
static, until one night, I managed to receive a few words from Frank and Т 
understood him to say, “Expect us on April 15.” Can you imagine my excite- 

ment on hearing those words? I had heard from them via the Tesla-Scope, 
but they had not landed on my, place since 1961. How I was to enjoy a visit 
within a few weeks, but as usual, I must not tell anyone, not even my dearest 
friend, for walls have ears. 1 had listened with mounting excitement to Fran- 

ces’ and Frank's words, for they both repeated the message to make sure that 
Theard correctly. It was thrilling indeed to learn that the great X-12 would 
visit me again after an absence of 8 years, and I wondered deeply at the por- 
tent of the special messages that made such a personal visit necessary. In the 
few weeks that followed, I waited with growing impatience for the arrival of 
the Х-12. As I had received no indication of the exact time that the space ship 
would arrive, I had set up the Tosla-Scope to receive warning of the approach 
of the X-12 during the period from April 10 to 15. I kept constantly alert for 
the alarm signal and must confess I had very little sleep. When April 14 ar- 

rived, with still no warning of the approach of the X-12, I decided to keep vigil 
day and night. Shortly after midnight, I went outside to check on weather 
conditions. It was a dry, fine night, but with low-hanging clouds, ideal for a 
concealed landing of the large spaceship. Back in the house, I waited it out. 

Tt was around 1:30 A.M. when the alarm signal on the Tesla-Seope rang 
shrilly and although I „was expecting it, I was startled almost out of my 
shoes. Iran to the door for I wanted to see the great ship land, but as I fum. 

bled with the door latch, it got ahead of me. Noiselessly like a silent cloud, 
the X12 had landed in the large hollow of my big meadow, and as I ran to- 

wards it, there it stood in all its silver-gray glory, and once again, I marveled 
at its gigantic proportions. Then a door in the base of the spaceship slid open 
and framed against a background of light stood the figures of my two Venu. 

sian friends, Frank and Frances, a wonderful welcoming smile on their faces. 
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Renewable energy sources 
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Renewable energy sources 

LE E E ооо ооо ооо о ооо ооо ооо$о: 

* Excluding hydro-power, renewable 
sources generate about 2% of 
America's electricity 

* Bush administration will continue to 
invest in renewable energy sources 

* Renewables have not overcome economic 
advantages of conventional sources 


* Even with promising advances, renewables 
will provide only about 696 of our total 
electricity by 2020. 

* Even with most optimistic breakthroughs, 
they will supply only a fraction of our needs 
over the next 20 years. 
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Price controls 


200000060000 60000 OO 26'S 6:06 6:64 
* America imposed price controls on oil and gas 
in the 1970s; they were an utter failure 


* Ledto shortages, rationing, and idea that 
America was gripped by malaise 


* Administration does not support price controls 
= Lead to more blackouts and gas lines 


= Will not reduce demand, but cripple incentives 
for new investments in energy supply 
= Will deepen America's energy crisis 
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Charting a new national policy 


**9060€906(90906096000609909209090999: 


* Comprehensive. Across every department. 
* Hemispheric. Includes the Americas. 


* Diversify the energy supply for security, with a broad mix 
of options. 


* Balanced. Combines environmental protection and energy 
exploration. 


* Recommendations to be delivered to President Bush soon. 
* Legislation will be introduced and bipartisan support. 


* Hope that men and women of good will come together and 
transcend the present stale debate. 
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Commentary 


by Tom Bearden, Ph.D. ұу 


12 April 2001 
Apri =) 


Commentary 


Em 


М 
Commentary: A 
ооо ооо ооо ооо ооо ооо ооо! 
® А геазопе4 and professional assessment of the present 
energy crisis situation by Secretary Abraham 
Demonstrates administration and DOE are energetically attempting 
to get the crisis under control with conventional methods 
è Scientific advisers have no "out-of-the-box" energy knowledge; 
policy stays essentially "in-the-box" 
= Shortage of oil, get more oil 
Shortage of natural gas, get more natural gas 
Shortage of electrical power plants, build more 
Need 90 per year; build them 
Short distribution grid, build additional 
Shortage pipelines, build some more 
* Cannot "get more" in time to prevent economic disaster 
© Cannot avoid overrunning first quarter 2004 "point of no return" 
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Caution: It is stressed that A 


LE O E E 

* Given only the conventional Lorentz-regauged electrical 
design model, COP>1.0 EM systems are impossible. That 
type of EM only designs COP<1.0 systems! 

* Given advice from scientific "experts" who know only 
COP<1.0 design, U(1) electrodynamics, and Lorentz regauged 
power system theory, the A dministration is doing the best that 
can be done, all factors considered. 

® The DoE and the Administration must use whatever they have 
available to them, to try to solve the crisis. 

* Hence DoE and the Administration is not at fault. On the 
contrary, they are trying very hard to solve this escalating 
energy crisis, using the tools the scientists offer them. 

® Itis the U.S. scientific community that is squarely to blame for 
this sad state of affairs, and for the coming economic collapse. 


COP = Coefficient of Performance 
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An example of the time problem 
оо ооо оо ооо ооо оф ооо ооо, 
* TVA and Texaco are discussing building a coal 
gasification 1,500 megawatt power plant. 
= Near Scottsboro, Alabama 
= Construction could begin in 2002. 
= In3-6 years, begin producing electricity. 
= If5 years, it will come on line in 2007. 
* 90 plants are required per year, beginning now. 
* 2007 is about the time that world economies are crumbling, 
conflicts are raging, and all the arsenals weapons of mass 
destruction will be unleashed. 
® 2007 is about the time civilization will be destroyed, if we 
continue on the present course. 
* With only present solution, can get perhaps 400 to 450 plants 
ready to come on line, about the time they are destroyed 
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So 
N © 
The pending disaster э 
ооо оо ооо оосо осоооовоео о о 
* The world energy crisis will escalate steadily, forcing 
collapse of world economy circa 2008. 
e As nations’ economies crumble, conflicts soar and one or 
more nations will exchange nukes and other weapons of 
mass destruction (WMD). Security partners forced to 
enter the melee. 
* This evokes the long-dreaded WMD "spasm" response. 
= Only way for a nation to survive is to destroy its perceived 
foes before they destroy it. 

в Everybody fires everything, as fast as they can, unleashing 
all the arsenals of WMD, desperate attempt to survive. 

в Civilization and much of the biosphere is destroyed. 
Unleashing of smallpox alone will kill 2 billion. 


* The time for this Armageddon is circa 2007. 
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Ry 
The bottom line: хх 
LE E E E ооо ооо о ооо ооо ооо: 

* Self-powering and COP- 1.0 electrical power systems 
must be rolling off the assembly lines en masse by first 
quarter 2004. That is the "point of no return". 

* Otherwise, the point of no return will be overrun and no 
solution is possible, by any means, by anyone or by 
everyone. 

e Ifthat deadline is missed, the crisis curves cannot be 
"damped" intime to prevent world economic collapse. 

è Itis still doable, but only with a massive national effort of 
the highest priority. No one recognizes that as yet. 

* Meanwhile, the scientific community is doing business as 
usual. You will have to just push most of it aside. 

* We are "fiddling while Rome prepares to explode". 
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Here are some events etc. e 
LE E E ооо ооо ооо о оо ооо оооо$о: 
* Exxon Mobil Corp. soared to the top of the 
Fortune 500. 
* Oil, gas, and power companies climbed. 
* Increased income due to 
в Falling supplies so price increases 
= Utility deregulation. CA stupidly capped 
end prices, and freed middle prices. 
Dunce cap award for that one! 


= Soaring natural gas prices. 
а OPEC maneuvering to keep oil prices high 

e Pacific Gas & Electric declared bankruptcy; 
another CA power company on the ropes. 
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‘They were wearing their usual space coveralls, made of some loose, pliant 
material quite unknown to me, but fastened tightly at the wrists and ankles 
and with а wide flat belt around the waist." Both were bare-headed, but even 
in the half light I could see the gleam of their golden-blonde hair, Frank's eut. 
short and Frances’ falling in soft waves to her shoulders. They made a hand- 
some, well built couple, Frank standing about 6 feet in height and his beauti- 
ful companion about 5 ft. 8 inches. They came forward to meet me with a 
warm embrace as we exchanged mutual greetings. Then Frank said: “Come, 
lot us go into your house. We wish to talk to you." Frank's first message to 
me was a purely personal one. There was a grave problem in my life- 
regarding the health and well being of a dear friend, which had been causing. 
me deep concern. То my great surprise, my space friends knew every detail 
of my problem and were quick in extending sympathetic understanding and 
helpful advice, which brought great comfort. He then discussed with me 
some special plans for building a new workshop further north, near Forest- 
ville, Quebec, in which I was to carry out further scientifie work on the Tesla 
ideas. Then Frances stepped forward, a beautiful smile on her lovely face. 
“And now, Arthur,” she said, "I will give you, without the interference experi- 
enced or, the Tesla-Scope, my Meditations on the Good Life, a gift to the peo- 
ple of Earth, with love and prayer for you all, in my heart.” She paused, as 
we settled comfortably in my living room to listen to her words, then with a 
silvery ripple of soft laughter she commenced. 


“Му first message is of such simplicity that many of you will 
no doubt laugh, but this is exactly what I want you to do, for my 
words concern the great value of a smile in all human relation- 
ships. In short, I want to talk to you tonight about Pleasantness 
of Disposition. My friends, you must never under-rate the ines- 
timable power for good in a pleasant manner towards all crea- 
tures, circumstances and life in general. A charming smile, a 
pleasant word or two, will instantly dispel the anger or hard feel- 
ings of those ill disposed towards you, for a genuine smile is a 
positive radiation of light in which the shadow of negativity can- 
not exist. We cannot emphasize strongly enough the vital impor- 
tance of a pleasant disposition, for it is the Golden Key to a 
happy, healthy life. Did you know that if you cultivate a pleasant 
disposition, if you smile and laugh a lot, your physical body can- 
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Lowered energy requirements 
for appliances 


e Approved in last days of Clinton administration 

* Washing machines must use 35% less energy, 
beginning in 2007 

* Water heaters must use 5%-9% less energy, 
beginning in 2004 

® Adds about $240 to price of washing machine 

* Lower energy costs over time will offset initial 
increased cost 


e Approved by Bush administration in April 2001 
after review 
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Easing air conditioner and heat 
pump standards 


оооооооооооо оосо осоооовоо е о ' 


* Bush administration eased Clinton's new efficiency 
standards 
а Still require air conditioners and heat pumps to use 20% less 
energy than most current models, beginning in 2006 
в Clinton standard was 30% less 
e All central home air conditioning units must meet 
minimum seasonal efficiency ratio (SEER) of 12, 
compared to present 10 
* Replaces Clinton SEER standard of 12 
* In California, easing these standards requires two more 
power plants 


Published by Lotus® Freelance Graphies® 


€ 


Navarro's Estimate* 
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Navarro's Estimate* 

LE E E E ee @ 
Peter Navarro, economist at UC 
Irvine, 


in conjunction with Utility Consumers's Action Network 


"Jennifer Coleman, "Power costs could be triple last 
year's for Californians," AP release, 22 Apr. 2001 
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Factors driving comparisons 


**90609€06(0900960900609909029090999: 


* Last summer, soaring costs drove three utilities to brink 
of financial ruin 


* This summer costs may rise by as much as three-fold 
* Factors at play: 


= Drought-induced reduction of hydroelectric power supplies 
in Pacific Northwest 


= Predicted hotter-than-average summer 

= Competition from other states 
State buys about 1/3 of its power from spot market 
* Spot market likely to see substantial increases 
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Prices likely per kilowatt-hour 

LE E E ооо ооо ооо о eee ооо ee о 6 

e Last summer, peak average high price was 86 
cents per KWHR 

è This summer expected to hit $1 to $2 per KWH 

* Consumer rates capped at about 10 cents per 
KWHR 

e The growing gap will have to be filled by state 
funds, which themselves are dwindling 

* Eventually the California taxpayers have to pay 
the difference, which is from 10 to 20 times what 
they are paying now for capped power 


А 
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Covering debt already incurred 


LE E E ооо ооо ооо о ооо ооо ооо$: 
* Since January, California has authorized $5.7 billion to 
buy power for customers of Pacific Gas and Electric Co. 
and Southern California Edison 
* The two utilities' credit was cut off due to 
= Soaring wholesale costs 
= Cap on consumer rates 
m Went nearly $14 Billion in debt 
* San Diego Gas and Electric Co. incurred debts but is in 
better shape 
* State will be repaid by $10 Billion in bonds 
= Expected to be issued in May 
@ Expected to last till September but will not 
а PG&E and Edison Customers will pay off ће bonds 
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Deteriorating situation, rising prices 
LE E E E E E 
* Prices rising 
в Will rise even more as demand increases 
= Demand will rise by about 50 percent during the summer 
* Califomia's own generation resources cannot meet 
projected peak demands and reserve requirements 
= May fall by 3,500 megawatts short (peaks) 
= Enough power for 2.6 million households 
Power grid manager must depend on imports 
= Northwest drought makes extra power scarce to find 


= North west utilities themselves may have to import, not supply 
extra 
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Other Factors 


ооо. фо. ооо eee о оо 


Credit, payback, scarcities 
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Paying the piper: 
California's bond rating reduced 


**06906060060006000069000€240906929! 
* Standard & Poor dropped California's bond rating two 
notches, from AA to А+ 
в Financial drain from continuing energy crisis 
= Mounting uncertainty in costs to state of current electrical 
power crisis 
a Likely long term detrimental effect on state's economy 
= State's ability to pay its debt has reduced 
* Rating not reduced further because of 
= State's diverse economy 
= Proposed revenue bonds to reimburse state treasury 
Can reduce further if California does not make $10 
Billion bond issue and pay off its energy-related debts 
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Associated Press: 
Gasoline supplies are critical 


оооооооооооо ооооооооеовооео о! 
Supplies tightest for mid-April since U.S. government record-keeping 
began in 1963 
* There is a shortage of reformulated gasoline that produces less smog and is 
required during summer 
m MTBE additive made from methanol, a derivative of natural gas 
п Natural gas prices quadrupled Dec-Jan; MTBE reduced by 1/3 
= California uses more MTBE-treated gasoline than any other state 
= Gas-guzzling SUV sales boomed in 1999 and 2000 
* Any kind of refinery snag will be amplified 
* Last winter, major refiners had to focus on filling heating oil shortage 
instead of replenishing gasoline supplies for summer 
* Now many forced out of service to take care of maintenance that was put 
off to deal with the heating oil crisis 
Environmental restrictions make it difficult to build refineries; 
none constructed in the U.S. for more than 20 years 
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Сита PE Par Two 


mot be assailed by many diseases which are caused by purely 
mental depression and unnatural anxiety? This is the Divine 
Law, my friend, and if you desire the two greatest blessings of 
life, Health and Happiness, they can be yours by means of the 
Christ-Rule, which is the simple act of being pleasant both to 
yourself and to all others. It is even the secret of acquiring peace 
оп your earth, Does not your Bible, speak of "Peace on earth and 
goodwill towards men of good will?” This, of course, is nothing 
new to you. You have been told about it many times, in many 
ways, by many people. Why is it then that the people of earth 
cannot learn so simple a lesson with such happy results. As we 
look down upon you, we see so many of you going about your daily 
lives with grim expressions on your faces. Some of you will im: 
‘mediately say that life on earth is grim, but dear ones, can't you 
realize that you are only adding to its grimness by this negative 
attitude? If you want brighter conditions on earth, all of you have. 
it in your power to bring about this happier state of affairs by de- 
velopment of a cheerful outlook. A pleasant manner and a glow. 
ing smile; it is so simple as that. Surely, you know that a smile is 
the most-contagious thing on earth; give one and it will be multi 
plied many times. Some of you may ask, what exactly is Pleas- 
antness? It is a precious jewel indeed, for Pleasantness is a 
many-faceted diamond, with many forms of expression. In es- 
sence, itis the simple aet of extending goodwill to yourself and to 
others and particularly those who may hate you, for you see, it is 
also a form of self-protection because the light you thus emanate 
cannot be penetrated by the forces of darkness. A pleasant per- 
sonality entails an optimistic outlook of life, always looking for 
the Good and Beautiful which exists everywhere as your Bible 
says; "Seek, and ye shall find.” Pleasant ness should be reflected 
in your every thought, word and deed. It will add an IRRESISTI- 
BLE CHARM TO YOUR PERSONALITY BRINGING INNER JOY TO 
YOURSELF and happiness to others. Since Pleasantness is such 
ап attractive quality, why is it that Earth people in general, do 
not include it among the avowedly important elements of charae- 
ter building? We watch, with great admiration, many of you 
teaching your children to be honest, truthful and unselfish, but is 
not pleasantness the highest form of unselfishness? Of course, it 
is, for it is а positive outpouring of goodwill, which brings joy to 
others and immediately puts them at case, and furthermore, it 
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problem. 
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A peculiar problem © 


* Eg. Magnetic Energy Ltd. has a working laboratory 
experiment COP- 1.0 device (a motionless 
electromagnetic generator - MEG). 

* Solved basic EM system COP>1.0 theory. 

e Two years more R&D necessary to finish, do production 
engineering and scale up for production. 

* Immediate capital needed: $20 million. 

* Negotiations with large capital firms: 

& Most have substantial capital committed to normal power 
community, long term. 

& MEL success thus costs them dearly in unrecovered funds. 

a They shoot themselves in the foot if they fund the MEG, since 
this is a "very disruptive" technology. 
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MEG uses the Aharonov-Bohm effect to 
extract free energy from the vacuum (1) 


ооооооооооооооооооооовоо ео о! 

* The Aharonov-Bohm effect (ABE) is in over 2,000 published 
physics papers in the hard literature. 

* Hundreds of experiments prove it. Physicists themselves would not 
believe it for 25 years after it was advanced and proven. Now itis 
universally accepted. 

% Free evocation of ABE never appeared for use in power systems, 
without paying energy to evoke it, until we used ABE in the MEG 
and jreely evoked it. 

* If the magnetic field B of a source is locally confined in a closed 
path (as in a toroid), the outside local spacetime (ST) where the 
B-field was withdrawn is still curved. Curved ST is energetic. The 
3-space energy has been transformed into curl-free magnetic vector 
potential A. But one pays for that A around a toroid, since one has 
to "feed" the toroid. 
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MEG uses the Aharonov-Bohm effect to 

extract free energy from the vacuum (2) 

LE E E E E 

We uncovered a transformer core material that will freely 
do that B-localization of the B-flux of a permanent 
magnet, extracting all the B-flux into a closed 
transformer-like core path. 

* The uncurled A-potential forms outside the core path as 
a freely flowing river of energy. 

© We pay nothing at all to get the A-energy flow going, or 
to sustain it. That's for free. 

* The vacuum energy exchange and locally curved ST 
sustain that energy flow indefinitely, due to the 
permanent magnet dipole's broken 3-symmetry. 
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MEG uses the Aharonov-Bohm effect to 

extract free energy from the vacuum (3) 

LE E E E ооо ооо о ооо ооо ооо: 

* We then hang "collecting antenna circuits" in that free 
tiver of energy flow in A-space outside the core. 

* We pulse-perturb the river a little, with very sharp-edged 
pulses of low energy. Huge E-fields (i.e., dA/dt) are 
formed and strike the antenna circuits. 

* From the large AC E-fields, we can intercept and collect 
large AC energy. The energy is dissipated in loads іп the 
extemal separate collecting circuits, with no back emf 
into the primary circuit. 

* Only small average input energy is required. We pay 
only to switch or gate the large energy flow. 


Published by Lotus® Freelance Graphies® 


MEG uses the Aharonov-Bohm effect to 
extract free energy from the vacuum (4) 
LE E E E E ооо ооо о ооо ооо ооо: 
* By analogy, imagine an old triode vacuum tube. 

Suppose we trick nature into giving us the cathode and. 
electron energy flow, for free, really pouring energy out 
of there continuously. 

* Then we only have to put in a grid to switch it, a plate to 
intercept and catch it, and a plate circuit to dissipate it in 
a load. 

* Inthe MEG, the permanent magnet and the special core 
provide the cathode and free flow. 

* We provide the "grid" gating, plate "catching," and "plate 
circuits" with loads that are powered. 
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MEG uses the Aharonov-Bohm effect to 
extract free energy from the vacuum (5) 


оооооооооооооосов осооооооо о 6 

* The MEG becomes a free transmitter with multiple 
receivers system, not a transformer but a triode. 

* The transmitted energy is absolutely free, taken right 
from curved ST. We only have to "perturb" or shake the 
flow a tiny bit, in sharp little shocks without much 
energy. The broken 3-symmetry of the magnetic dipole, 
in the fierce vacuum exchange, furnishes the energy in 
the large E-fields by dA/dt. 

* The COP that can be achieved by the MEG is limited 
only by the A-space available outside the core for 
collection, and the number of surface charges in those 
extemal circuits powering the loads. 
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хо ооо ооо ооо оо ооо, 

è Сап easily produce continuous giant EM energy flows 
from the vacuum: anywhere, anytime, for peanuts 
Once flow initiated, no further input required 
Focuses on real energy problem: intercepting the pouring 
energy and dissipating it in loads 
* Dramatic implications: 

= Reduces hydrocarbon combustion; meet Kyoto accords 

= Obsoletes nuclear power, reduces nuclear wastes 

& Reduces biospheric pollution 

& Reduces biological effects of pollution 


* One drills the vacuum for energy, much easier than 
drilling the ground for oil and natural gas 


. о 
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Rigorous "out-of-the-box" work 
eeeoeveeeeoeoeeeaeeeeeoeoeee ee 
Evans, Anastasovski, Bearden et al. (15 authors), Alpha Foundation’s 
Institute for Advanced Study: 
"Explanation of the Motionless Electromagnetic Generator with O(3) 
Electrodynamics,” Found. Phys. Lett. 14(1), Feb. 2001, p. 87-94. 
= "Explanation of the Motionless Electromagnetic Generator with the Sachs 
Theory of Electrodynamics", Found. Phys. Lett. 14(8), Aug. 2001 (in press). 
= "Energy from the Vacuum," in referee process. 
= "O(3) Electrodynamics from the Irreducible Representations of the Einstein 
Group," in referee process. 
= "Electromagnetic Energy from Curved Spacetime,” in referee process.. 
= "The Effect of Vacuum Energy on the Atomic Spectra,” Found. Phys. Lett., 
13(3), June 2000, p. 289-296. 
= "Operator Derivation of the Gauge Invariant Proca and Lehnert Equations: 
Elimination of the Lorentz Condition," Found. Phys., 30(7), 2000, p. 
1123-1130. 
& "Runaway Solutions of the Lehnert Equations: The Possibility of Extracting 
Energy from the Vacuum," Optik, 111(9) 2000, p. 407-409. 
в "Classical Electrodynamics Without the Lorentz Condition: Extracting Energy 
from the Vacuum," Physica Scripta, 61(5), May 2000, p. 513-517. 
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Rigorous “out-of-the-box” work (2): (Bedini "negative resistor" in a buttery)* 


Em 


Rigorous "out-of-the-box" work (2): 
(Bedini "negative ا‎ ina battery)? 


хо ооо ооо eee oe ооо о! 
* А battery-powered circuit is fot a single closed current loop; 


but has two largely separate current half-loops: 
= Internal ion current between plates. 
= External electron current from outside of one plate, through 
external circuit and load, to other plate. 

* M/qratios very different: Ion current more than 200,000 times 
heavier per coulomb than electron current. 

• Can dephase the two currents, overpotentialize both. 

* Battery can thus be hyper-recharged while external circuit 
simultaneously powered. 

* Bedini has been building successful little prototypes for more 
than 20 years. Could dramatically improve electric 
automobiles. 

* T.E. Bearden, "Bedini's Method for Forming Negative Resistors in Batteries," 


Joumal of New Energy, 5(1), Summer 2000, p. 24-38. 
hitp;/jwww.cheniere org/techpapers/Bedinipdf 
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Initiating a Battery to COP>1.0 
зоо ооо ооо о ооо ооо хо ооо: 
* A Battery is highly nonlinear with multiple currents 
= Electron current largely bound between outside of plates and 
external circuit including through load 
а Ion current confined between plates, through separators 
= Mass-to-charge ratios of the two currents are vastly different 
* Can dephase currents by 180° 
= ion current in charging mode 
а electron current in circuit-powering mode, powering circuit 
® Done by forming negative resistor 
= Sharp, higher potential at insulator 
interface on plate surface 
@ Bidirectional overpotentialization 
а Energy extracted from active vacuum 
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Part Two (CHAPTER PVE 


brings the reciprocal reward of returned pleasantness. In short, it 
makes everyone happy. How then can the people of Earth, 
weighed down by fears and anxieties, develop this gracious art of 
Pleasantness? Well, to break the acquired habits of many years, 
brought about by the incomplete understanding of the true mean- 
ing of life, is not I realize an easy task. So may I, with love in my 
heart, suggest a few steps to develop a pleasant personality and 
urge those of you who are parents or teachers to pass on this in- 
valuable knowledge to your little children. 


©) Practice the art of smiling sincerely, not pretending, at work, at play and 
particularly in your contacts with others. Be generous with your smiles. 
"They cost you nothing but a slight movement of your facial muscles, and 
you will be amazed at what you receive in return. 


© When you talk to others, smile at them and make pleasant remarks. Never 
miss an opportunity to pass on a genuine compliment. This is valuable 
therapeutic psychology, for it not only gives pleasure but encourages the 
recipient to live up to the compliment. 


To be easy to get on with is the description of a notable characteristic. To 
please, it is not necessary to have youth or beauty, or even manners. Charm 
is something in voice or expression which makes you feel better, disposed to 
your race to look at or listen to. We need not care whether pleasant people 
are highly educated, they do something far greater; they practically demon- 
strate the great theorem of he livableness of life. 


(® How many well meaning folk need warning, to not let their good be evil 
spoken of and your principles discredited because the religion you profess 
seem, in your practice of it, unlivable, unlovable. You wish people to read 
something of faithful character in your example; take care that they do not 
take you for a hypocrite. 

© To induce an admiring love for what is good by your conduc, is an aim you 
will never reach if you are unpleasant, ungracious, unkind. Remember what 
Christ said, “Judge not, forgive men, give to him that asketh of thee, blessed 
are the peacemakers, do good to them that hate you”. 


“And now, Arthur, our dear friend, let me read a little verse which we of 


Venus learn. - 


“Although it takes so many months, 
‘To make a single year, 

Yet far more quickly than you think, 
‘The months will disappear; 

‘The very centuries have wings, 
New years grow old and grey; 

‘The work which you intend to do, 
Begin it, friend, today. 


Secretary alone cannot solve it 
хо ооо ооо ооо ооо хо ооо: 
e Scientific community, universities, national labs, NSF, 
NAS, power companies doing business as usual 
= No really out-of-the-box energy research 
= Do not realize all electrical systems and power lines are 
powered by energy extracted from the vacuum 
= Not correcting flawed electrodynamics, uninterested 
& Not funding any vacuum energy extraction projects 
* New policy cannot quickly eliminate the long delay 
time till new electrical power plants come on line 
& Need 60 to 90 powerplants per year; first one can be 
operational only after several years even with crash program 
= Skyrocketing energy, trucking and other transport costs 
will drive the nation into financial disaster during that delay 


* Only doable solution: vacuum-energy systems 
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What is desperately needed 


* Separate "Manhattan Project" on energy from 
the vacuum systems, reporting to Secretary 


= Operate under Presidential Decision Document 


а Staffed with carefully selected scientists and 
engineers 


= Top priority funding 
= Round-the-clock research 

* Support from selected personnel in national 
labs, universities, research corporations 


ә Start with known COP>1.0 systems; factual 
information can be provided 
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Why it can be done in time e 
LE E E E E E 
e Already have elements of necessary theory of 
Maxwellian disequilibrium COP>1.0 systems; funding 
will finish it rapidly 
* Several legitimate COP>1.0 systems exist, can be 
quickly developed and scaled up 
Two years or less after start, a range of self-powering 
systems can be rolling offthe assembly lines en masse 
e A great breakthrough in close-looping principles for 
self-powering technology has been accomplished 
= Deeply proprietary, can be released 
= Using breakthrough, parallel program can develop 
self-powering of many present power systems 
а Will not be discussed without the program. 
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Cautions! 


LE E E E ооо ооо о ооо ооо ee ee: 
® In е so-called "free energy field", many 
charlatans, much disinformation, some honest 
mistakes, some real systems and information 
Absolutely must separate wheat from chaff 


e Working laboratory proof-of-principle devices do 
exist; groups need funds for development 

e Inventors with such systems usually do not 

comprehend the actual mechanism used 

U.S. is 100 years behind in applying necessary 

corrections to electrodynamics; but some 

courageous scientists have begun 


Published by Lotus® Freelance Graphics 


The scientists have failed us 
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* 
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Secretary Abraham, it is the U.S. scientific community which has 
failed us, and which is responsible for this unnecessary crisis. 

No textbook presently even correctly states what actually powers a 
power line. The basis has been in particle physics for a half-century. 
Before arbitrary regauging by Lorentz in the 1880s, the 

Max well-Heaviside theory does prescribe electrical power systems far 
from equilibrium in their fierce vacuum exchange, including systems 
which power themselves and their load, extracting the energy from 
their broken symmetry in their active vacuum energy exchange. 

Every power system already wastes a trillion times more energy than is 
placed on the power line; scientists and engineers do not even know it. 
Heaviside published the basis for that in the 1880s and 1890s; 
Poynting never even knew it. Lorentz knew it, couldn't explain the 
source, stated "no physical significance” and discarded it. 

This discarded "Heaviside energy” is what is generating the extra 
gravity in spiral galaxies, and holding their arms together. Scientists 
arbitrarily discarded it in the 1880s; have forgotten it today. 
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The scientific community enforces 
a 137-year-old flawed EM model 


Equations still assume material ether. 
* Thoroughly confuse cause and effect. 
* "Fields" as defined in electrical engineering 
do not exist outside matter (Feynman, Wheeler) 
* Arbitrarily discards vacuum energy exchange and usage. 
Proven for nearly 50 years in particle physics 
в Dipole exchange particularly significant because dipole's negentropy 
extracts all EM energy — used in the system -- from the vacuum 
Every system already powered by the vacuum anyway. 
* Arbitrarily discards about 10 trillion times as much 
EM energy present around a circuit as the circuit intercepts. 
* Scientific community pummels most scientists who try to change 
model or develop systems far from equilibrium in their known 
violent energy exchange with the active vacuum. 


* Same flawed power system schema for more than a century. 
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All EM 3-space energy freely 


comes from the time domain* 
LE E E ооо ооо ооо о оо ооо ооо 


*T. Е Bearden, "Giant Negentropy of the Common Dipole," Whittaker, Math. Ann, 57, 333 (1903) 


Journal of New Energy, 5(1), Summer 2000, p. 11-23. shows this rigorously, 
http:iwwww.cheniereorgtechpapersiGiantNegentropy.par DIPOI Piae Femei weno 
(Time) Longitudinal EM waves incoming 


nud from time domain and absorbed 


z CHARGE 
L^ OR 
Tia Longitudinal EM 
waves emitted in 
س‎ ali directions in 
S-space 


Ў pours out 
in all directions 
Space 


Note: Whittaker (and others) interpreted the phase conjugate half set of LWs 
after interaction the charges of the dipole; and as an effect rather than 
the cause. This fundamental fion sequitur has just been repeated since then. 
Thus they missed the solution of the source charge and source dipole. 
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Astonishing but true 

фо E ооо ооо о оо ооо оооо$о: 

~ All the hydrocarbons burned, nuclear fuel rods consumed, 
dams and windmills built, fuel cells consumed, and 
batteries installed do not add a single direct watt to the 
power line. Never have, never will. 

e All that does is continually restore the generator source 
dipole, which our systems are designed to continually 
destroy faster than they power their loads. 


* The dipole extracts energy from the vacuum, and pours it 
out to fill all space around the power lines. The power 
lines intercept and use only about 10exp(-13) oft. 

* Nobody tries to catch any ofthe rest of it. There is no 
ordinary source of that energy flow, which is enormously 
greater than the energy put into the shaft of the generator. 
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With plentiful, cheap, clean e 
electrical energy: 


ооо оо ооо ооо ооо ооо ооо: 
e Even poorest nations get onto the fast track 
a Rapid development of infrastructure 
= Concentrate on clean water, medical treatment, 
education, plentiful food 
в Rise of industries and creation of jobs 
ө Gradual but permanent shift in electric power 
= Accent decentralized systems 
а Dramatically reduce vulnerability of power grids 
= Practical, agile electric cars, trucks, trains 
* Releases the iron grip of energy barons 
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Recommendations to DOE 


. 
Ф 
Ф 
LI 


ооо E оо ооо о ооо ооо eee: 
"Out-of-the-box" prototypes do exist, theory developed. 


Crash Manhattan project; Presidential Decision Directive. 


Intense program with highly selected scientists to correct 
EM flaws and extend EM theory to higher symmetries. 
Obtain compensated release of breakthrough close-looping 
process to initiate many normal power systems into 
self-powering systems, and rapidly develop and apply. 
No discussion without program and NDA. 

Protect patent rights of o/u inventors. Suspend national 
labs, universities, other research labs from "cluster 
patenting" in the area. They sign nondisclosure, 
non-compete, eliminate "march in" theft clauses. 
President order release of known overunity systems 
captured from inventors and in deep black community. 
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‘So many months, so many weeks, 
But soon they will be passed; 
There із but one short life to live, 
Each year may be the last. 

То yesterday there is no door, 
‘To-morrow may not be. 

‘Today is yours, but nothing more 
Belongs to you or me. 

Within a single fleeting hour, 
How many minutes lie? 

But, even as you wait to count, 
Will sixty moments fly. 

If you've a tender word to say, 

A kindly deed to do, 

Suppose you do it just this day? 
Twould, if I were your" 


“Thanks for the good advice,” I said, “I will do my best but 
there are many questions which I would like you to answer Time 
goes fast, who would believe it is almost eight years since you 
were last here. Have you time to answer one question?” Frank 
smiled and nodded, “We will stay a short time”, he said, “but I 
must warn you that if the sky brightens, we will have to take off 
immediately. But speak on, I will try to answer your question.” 
“Well, Frank,” I asked, “can you tell me something about this 
thing which we on earth call ‘Gravity’? Can we ever hope to free 
ourselves from it?” Frank's deep blue eyes scanned mine search. 
ingly. “An intriguing question," he replied. “One thing I know, 
and which I am sure you know also, is the fact (and all else is only 


theory) that Gravity is a name used for the unknown force that 
draws all things towards a center of attraction, It is a Divine 
Law, and as with all Divine Law — it is forever. But, what ox- 
actly do you mean by ‘freedom from gravity? Do you mean no 
gravity at all — ог an easy means of lifting yourselves from earth? 
We of Venus have that power by means of applied “thought” or 
“faith” But we do not remove or interfere, or try to interfere, with 


the natural force of gravity. Let me explain a little more about 
gravity. Nothing new in what I can tell you, I think you have as 
much information about the subject as we have, but as you ask 
me, I will tell you all that we of Venus know. Gravity consists of 
two distinct parts, centrifugal force due to a planet's rotation, 
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In conclusion: 


ГЕ 


ооооооооооо оосо об о 5 е воое о! 
Secretary Abraham, the threat of weapons of mass destruction attacks 
and giant destruction is not overestimated. It's really worse. 

Large Russian nuclear weapons, e.g., are already in U.S. cities, with 
on-site Spetznaz teams to explode them. See Lunev's book. 
Professional teams with anthrax, smallpox, etc. already in place, 
waiting. Unleashing smallpox alone will kill 2 billion worldwide, 

In the WMD strategic attack, the delivery to the target stage is 
already accomplished. 

25 nations -- many hostile to the U.S. -- now have nukes, biological 
warfare agents, etc. 

The earth is in fact a giant powder keg, waiting to explode at the 
touch of a match. Unless solved at enormous speed, the energy crisis 
will certainly strike that match about 2007. 

Only one thing -- energy from the vacuum -- can do it. Neither the 
DoE nor the U.S. scientific community are working on that. 
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‘The Tom Bearden Website 
Weapons Slides 


TT 
The Tom Bearden 

WU ee M. Help support the research 
Website M 


"Others [terrorists] are engaging even in an eco-type of 
terrorism whereby they can alter the climate, set off 
earthquakes, volcanoes remotely through the use of 
electromagnetic waves... So there are plenty of ingenious 
minds out there that are at work finding ways in which 
they can wreak terror upon other nations. .. It's real, and 
that's the reason why we have to intensify our 
[counterterrorism] efforts." * 


Secretary of Defense William Cohen at an April 1997 counterterrorism 
conference sponsored by former Senator Sam Nunn. Quoted from DoD 
News Briefing, Secretary of Defense William S. Cohen, Q&A at the. 
Conference on Terrorism, Weapons of Mass Destruction, and U.S. 
Strategy, University of Georgia, Athens, Apr. 28, 1997. 


Slides 
(covers period up to 1999) 


• The Coming Strategic Attack on the United 
Su 


Outline 
e Loss of two separate A-10 Warthogs in 1997 


Typical ABM Defenses (Widely Deployed 
by mid-70s) 
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Launch Phase Anti-Missile System 


Launch Phase Anti-Bomber System 


НС-1305 Engines Quit, Aircraft Crashes 
Nov. 22, 1996 


1996 Actions by this analyst 


Additional Information Exi 
Analyzed, Not 
Integrated in Briefing 


Kill of Arrow DC- 
1985 


Satellite Photos of Plumes in Soviet Arctic 
Since 1974 


See "Fer de Lance" for additional 
information 


Aum Shinrikyo ("Supreme Truth" Cult), 
Shoko Asahara, Leader 


Aum Shinrikyo - Anatomy of a Dangerous 
Cult 


Ashkhabad Problem and Its Solution 


Strange Characteristics of Iran Quake, Sep. 
1978 


Iran Earthquake, September 1978 


Aspects of Strong Local Asymmetry 


Mass Casualty Problem: Aerial Anthrax 
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Spray on Washington, D.C. 


e Present Status of the WMD Threat to the 
United States 


e Some Present Problems in the U.S. WMD 
Defense Capabilities 


• Internal Terrorist Threat with Weapons of 
Mass Destruction: Now & Future 


Attempt to Ban Energetics Weapons 
Worldwide 


e Brezhnev's Schedule 


e Large glowing Tesla globe witnessed in Red 
China by hundreds 


e Cold Explosion -- 9 April 1984 Near Kurils, 
and formation and growth of spherical shell 
(globe) 

Sequence of Events 


• Cold Explosion -- 9 April 1984 Near Kurils. 
and formation and growth of spherical shell 
(globe: 

What They Were 


e Cold Explosion -- 9 April 1984 Near Kurils 
(Plus additional weapons effects) 


e Countering Insane MAD Systems: 
Find Loophole. Exploit It 


Next Generation Counter to Both Sane and 
Insane MAD systems 


e Simultaneous Dudding of Nuclear Weapons 
Worldwide 
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Simultaneous Dudding of Nuclear Weapons 
Worldwide 


Operation Divine Wind П 
Advanced EMBW Applications 
EM Biological Warfare (EMBW) 


Microwave Radiation of U.S. Embassy in 
Moscow 


Pentagon EMI Studies, 1989 
EM Missile Practice (6 slides) 


Subdivisions of Soviet Energetics Program 


Communism's Goal 


1996) 


Professor Hellman, German Scientist 
Released from Work in Soviet Union 


Hemispheres and Globes of Light (4 slides) 


How Could Such Superweapons Ever Be 
Concealed? 


Soviets Easily Concealed These 
Superweapons for Four Decades 


Microscope-type, laser-like interferometer 
for inducing quick a-decay in samples of 
otherwise longer-lived isotopes 


Longitudinal Wave Interferometry 
Endothermic 
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Longitudinal Wave Interferometry: 
Exothermic 


USS. Air Attack on Libya, April 1986 


Lightning Wall 
circa 1959-1960 


Lisitsyn's Report: Brain Code Broken 


Large Longitudinal Wave Interferometer 
(LWI) Accident 


Large Longitudinal Wave Interferometer 
(LWI) Accident 


Use of Hidden Information Content of the 
Field Can Provide Action-At-A-Distance 


Two Types of Mutual Assured Destruction 
(MAD) System 


Psychoenergetics Weapons Teams Mentally 
Disable All Personnel 


Strikes Against Special Ship and Energetics 
Weapons Sites 


"Mindsnapper" Attack on Special Ships and 
Energetics Weapons Sites 


How Much Off Guard Are We? 
(7 Slides) 


Possible Targets: 1995-9 Escalation Phase 
Propagation of Weapon Effects 
Yugoslav Earthquake, Followed by Cold 


Explosion 
April 15th, 1979. 
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e Countering an Insane QP Weapon 


Gulf War Disease: KGB QP Weapon 
Induced ST Curvature Engines for a 
Cocktail of Diseases 


o Selí-Targeting in Inner EM Channel Can 
Produce a Quantum Potential 


e Mechanism for Producing a Quantum 


Potential 


e Major Principles for Use of Quantum 
Potential Weapons 


e Major Principles for Use of Quantum 
Potential Weapons (2) 


taneous Communic: 


Quantum Potential 


ion by 


e Participants іп a quantum potential share a 
common multiply-connected spacetime 
(MCST] 


e Quake in Tangshan, China 
28 July, 1976 


Exchanging Earthquakes 


e Instant Communication by a Quantum 


Potential 


Westerners Do Not React to Slow Threats 
Characterizing a Given Risk or Risk Factor 
Technical Risk Management 


e Aum Shinrikyo's Sarin Facility 


hupwowchenicre.org/images/weapoavindex html (6 of 9)8. 


EI 


‘The Tom Bearden Website 


In Scalar Beam Interference Zone 


Physicist Schappeller Auralaz Munster. 
Austria 


Initial Soviet Plan for Cold War, After WWII 


Josef Stalin: Absolute Dictator 


Exploding any Resistance by Operational 
Scientists 


Significant Soviet Statements 


Captain Svoboda Dives Headlong to Her 
Death 


T-polarized Beam Projector 

Possible Tests (1) 

Possible Tests (2: 

Possible Tests (3 

Possible Tests (4 

Mushroom Cloud Rising From Sea 
Launches from Cape Canaveral and. 
Vandenberg AFB Provided Practice Targets 
of Opportunity 

The sinking U.S.S. Thresher, with her 
controls jammed, implodes when she 
reaches crush depth 

Embodiment of an instrument array 


sufficient to discriminate when time-density 
charging has occurred, and that transduction 
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Creating Space-Time Curvature Engines in a 


Distant Interference Zone 


Transmutation of Radioactive Nuclei at a 
Distance 


Transmutation of Radioactive Nuclei 


Typical Tesla Shield, Northern Route of 
Japan 


A Curious Tide in Human Affairs 


Large Scalar EM Interferometer (LAST 


Accident Near Urals, 1958 


The Superpower Paradox: Asymmetric 


Cheap WMD Strategic Strike and 
struction 


Why Western Science is Ignorant of KGB 
Energetics 


Transmutation of Radioactive № 


Distance 
TheYakuza 


Yugoslav Earthquake, Followed by Cold 
Explosion 
April 15, 1979 


* Note that the Secretary did not speak the words in 
square blocks; these were added by the writers later, 
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probably to "soften the tone" of the Secretary's 
information release. So the Secretary confirmed that 
some nations of the world -- not just some ragged 
terrorists, as the writers tried to imply for spin control ~ 
do possess novel electromagnetic weapons and are 
using them to induce earthquakes, engineer the weather 
and climate, and trigger volcanic eruptions. 
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plus the force of natural attraction of the planet? If the attractive 
force of planet earth could be stopped, or counteracted, and the 
centrifugal force remained, all loose material on earth, including 
air, water, and most buildings, would leave earth forever and fly 
off into space. If the centrifugal force should also be stopped or 
counteracted and gravity made equivalent to zero, physical bodies 
would have no weight. The pressure that the upper strata of 
earth's atmosphere exerts on the lower strata would cease to ex- 
ist, the gaseous air would expand and leave the earth, followed by 
the water which would vaporize. ‘The moon; held in its orbit by 
the attraction of the earth, would Leave it and many other drastic 
changes would occur. 


“If conditions changed so that the human body was no 
longer subject to gravity, the change would prove fatal, for your 
physiological and psychological processes would be so deranged you 
would quickly die under the new conditions. Such conditions imply 
that the air, water and food which enter the body changed from a 
condition in which they had weight to one in which they did not. 


“Much more could be said, but it would all amount to the 
same thing. Gravity is one of God's natural laws. It is an exact law 
and therefore perfect, and if man could upset it, he could not exist. 
Man cannot improve God's law, but we can make use of them. Ibe- 
lieve ‘thought’ to be the greatest power in existence, and it is by the 
use of this power that we can overcome the force of gravity. Earth- 
men could learn to use this power, by the practice of perfect faith 
(not blind faith) by the irrefutable belief that it can be done. 

“God be with you, our friend, and with us always, as we 
work together for spiritual progress and peace on earth.” 

With the ending of those words, Frank and Frances stepped 
into the Х-12. The door closed behind them, seconds later the 
great spacecraft rose silently and was soon lost behind the clouds, 


THE COMING S STRATEGIC ATTACK 
ON THE UNITED STATES 
By en AUMIYBiuzalKGb/Communiet Gealition Using Energetics SuperWeapons 
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Outline 


Background: Classical Electromagnetics (and Defects) 
Background: Energetics (Scalar Electromagnetics) 
Background: Soviet Energetics Weapon Development 
KGB/Communist Plans 

Countering of Soviet/KGB/Com munist Plan in Mid-80s 
Soviet Economic Collapse and Adaptation of Plan 


Weapons Bleed-Out: KGB/Russian Mafia 
Yakuza: The Japanese Mafia 
Aum Shinri Kyo (Supreme Truth) Cult 


Coalition: Aum/Yakuza/KGB/Communists/Russian Mafia 
Operation Divine Wind Il: Three Phases 
= Phase 1: On-Site Training Phase (Completed) 
= Phase Il: Escalation Phase (In Progress) 
= Phase Ill: 1997 Strategic Strike on the United States 
— Support Plan A: Feints, Deception, Sabotage & Terrorism 
^ Support Plan B: Test Range 
7 Support Plan C: Worldwide Weather Engineering 
— Support Plan D: Strategic and Combat Intelligence 
* Special Information 
* Recommended Actions O me mnt amt 
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Help support the research 
Website 


Loss of two separate A-10 Warthogs in 1997 


• A-10 Mysterious Flyaway and Crash - April 
2. 1997 


e Death of Second A-10 Pilot - May 27, 1997 


e Captain Button's Mysterious Flyaway and 
Eventual Crash 


e. Death of Second A-10 Pilot - May 27, 1997 
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Armed with: 
- Four 500-Ib bombs 
-30 mm Gatling gun 
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© Captain Amy Svobody 
Night training mission 
€ From Davis-Montham AFB 
е From same wing as Captain 
Button, who flew his A-10 №, 
off course for over an hour 
and then crashed on April 2. 
ө Climbout from ordnance Companion A-10's 
"ie on target 
© Nosed down 5! and 
dived into Gond y 


+ Experienced night 
fiyer & instructor 

= Nosed sharply over 
and flew into ground 

+ Psychoenergetic kill 


Psychoenergetic weapon induced instant hypnogogic state and 
reversed Svoboda's sense of up and vane Dy 
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A-10 Mysterious Flyaway and Crash 


April 2, 1997 


Armed with: 
сого. 
ил. веет 
Val 


- Four 5004b bombs 
- 30 mm Gatling gun 
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Figure 14a. Captain Button's mysterious flyaway and eventual crash 
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Death of 2nd A-10 Pilot May 27, 1997 


Psychoenergetic strike induced an 
instant hypnogogic state, shifted pilot's Y 
sense of up and down. Svoboda corrected and 
"climbed out" after target attack, and 

flew into ground, dream-perceiving down was up. 


© тео vr 
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* EMP INSERTION 


SOME OPERATIONAL MODES: 

* SIMPLE TRACKING 

+ PHASE CONJUGATE TRACKING 
Атос * ENGINE COMBUSTION COOLING 
BOMBER OR 


3 * ELECTROMAGNETIC MISSILE STRIKE GIANT 
Ade GR * ELECTRICAL INTERFERENCE ENERGETICS 
TAKING OFF * METAL LATTICE SOFTENING TRANSMI 

* ANT-PERSONNEL RECEIVER 
* ANTI-ORDNANCE SYSTEM 


* GLOBAL SHELL 

* HEMISPHERICAL SHELL 

* MULTIPLE SIMULTANEOUS TARGETS 
* MULTIPLE SIMULTANEOUS MODES 
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leaving me with many questions in my mind and wondering when 
they would return. 


an. 
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Compare to China 
Яі! 006, 19 Feb. 
off San Franc 

| from Taipei t 
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$ 1996 Actions by this analyst cb 


* |n July 1996, with the kill of TWA-800 it became 
apparent that the KGB/Communists were prepari 
a massive strategic energetics attack upon the U.S. © ТЕ Beamer ie 
* Began intensive, nearly round-the-clock effort to uncover 
what was happening; and what had occurred in KGB/Com 
weapons since 199 
* Began preparing full-up set of briefing slides simultaneously 
= іп early 1996, had briefed J6 on scalar EM, per his request 
— Had strongly suggested а follow-on weapons brief 
— Adamant opposition by NRL, NOL, others 
Similar energetics attack scenario in 1986 was P 
countered. iets at that time did not possess 


operational QP weapons, and so could not successfully 


overcome dead-man fuzing 
—Also could not dud nukes worldwide, because QP required. 


—First lab prototype QP test was in April 1986 


* КСВ had solved the dead-man fuzing problem by QP's. 
Deployed circa 1989-1990. Some earlier weapons then leased. 
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Additional. Information E Exists; @ * 
Not Analyzed Integrated in Briefing 


LI Mese isi ud involvement of 
— Red Chinese 
See arb 


= Aum, Shinrik hin anay ауе овет used as 
oe MERE И 
и 


UE 1 most advanced ful 9v 
energetics weapons for that purpose 
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Kill of Arrow DC-8, Gander AFB, Dec. 12, 
1985 


Slide 1 
Slide 2 
Slide 3 
Slide 4 
Slide 5 
Slide 6 
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KILL of ARROW DC-8 
№ Gander AFB, Dec. 12, 1985 


ФАБОЛЕВЕМ Missie Weapon stnke PIACHCE 
HNO WEEKES earienalGape\Canaveral, 
© Offset from night shuttle launch 
> ЕМ missile photographed by Bob Gladwin 
+ Associated marker beacon photographed 
? d бп Зее Sole ш) Hudis 

> Half thought icing; halfidisagreed intensely 
> "Due to icing” approved with half absent 
> Separate dissenting finding issued 

QU oiii relire IraniGon affair 
» Feared terronstibomb, Mideast sponsor, 
+ Pressured Board, Gen: Off. bulldozed Site: 


e Lack of icing on aircraft later validated ® ® ® 
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HILL of ARROW DG 
I." Gander AFS, Ово, 12, 1985 


Eyewitness observed beams form in the sky 
Saw streak-down and strike of EM missile 

= Struck right fuselage ahead of the engines 

= Hole was burned|through fuselage there 

= Photojof hole published їп WEST: <) 
= No explosive residues ол hole ғ 
Consistent with ignition and outgassing of, 
plastics in forward cabin 

Consistent with pre-crash HCN deaths 


upto. 


пир: 


KILL of ARROW DG-3 
Gander AF3, Des. 12, 1955 


» Combustion cooling reduced thrust during runup: 
» Emulated reducing specific thrust by icing 
Struck with EM missile, at liftoff, 
Hoje in night fuselage, ahead Of ENGINES 
Not normal explosion; no material ingested 
EM тї^єїїе explosively ignited plastics in forward) 
Cabin, oultgassed|pojsonous HCN 
ааз ИШЁ iis passangara diad iro elei 
inhalatiof BIE yy STET SITE 
> Data recorders recorded Vertical Bpike OF Hit 
Materials handlers later mysteriously sickened rwith 
symptoms of longitudinal EM radation induced пез 
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АБО IS. 
ж Gander AFS, Dec: 12, BBS 


Combustion cooling reduced thrust during runup. 
Emulated reducing specific thrust by icing 
АВЕ Е ЕНОТ. 

Hole in right fuselage, ahead of engines 

Not normal explosion; no material ingested 

ЕМ missile explosively ignited plastics in forward cabin, 

outgassed poisonous НСМ 

Autopsies; Half. fe passengers died trom НОМ 

inhalation P y 

before plane crashed, 

Data recorders recorded vertical spike of hit 
Materials handlers later mysteriously sickened, with 
symptoms of scalar-EM radiation induced illness 
Eye witness observed formation and strike of te 
electromagnetic missile 
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я Offset from night shuttle launch 


= EM missile photographed by 


ted marker beacon photographed by George Suchary 


red terrorist bomb, 
гє Board, Gen, Off. 
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Death of the Arrow DC-8 


Dec. 12, 1985 g- wm 
Gander, Newfoundland AIRCRAFT GLOWING 
4 (THRUST REDUCED) 
ENGINE THRUST 


15 REDUCING 


ais 
ET ` 
D VEMM: ик 
faune A ay САМОЕ 
INSTRUMENT INHALATION 
KINDLING SPIES) 


(SELF-TARGETING) 


ELECTROSTATIC |ExeLosive 

COOLING OF |PLASTCS e CRASH 

ENGINE IGNITION. FIRE, | ABOUT ONE HALE Jon ` 

COMBUSTION |OUTGASSING | THE OCCUPANTS DIE | Geaviron RADIATION DECAY 

>i [EXPOSURE OF RECOVERY 

PERSONNEL TO LONGITUDINAL 
EM WAVE RADIATION 

GRAVITONCHARGING -HIGHLY CHARGED PULSE 

OF ATOMIC NUCLEI INTO ATOMIC NUCLB 


| 
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CHAPTER 6 


In early August, 1969, I started off by car for a trip out to Western Can. 
ada. Everything went well until I eame near to Sault St. Marie, Ontario. 


‘There I met with an accident on the road. This occurred on a gravelly 
stretch of new construction, when without any warning and in a restricted 
speed zone, a car shot by at a very high speed, sending up a shower of stones 
which smashed my car window, sending a piece of broken glass into my left 
eye, and a slight cut on my left hand, so that I could not continue. I tried to 
have repairs made at a number of service stations, but they all had the same 
excuse, no glass on hand to fit, and it would require at least four days to ob- 
tain some. 


T decided to return to Quebec City, so I patched up the window with 
clear plastic and headed home via highways 17 and 69, then on 401. Lucky 
we had no rain, so I took my time stopping at Brockville, Ontario, for two 
nights and during the time I was there, I received a message from a friend 
who was posted at the Army Camp at Gagetown, N. В. He said that a large 
Space Ship had been seen by hundreds of army personnel and he wanted me 
to go there just as soon as possible. I left Brockville at 4 A.M. and arrived at 
Quebec City around noon, where a service station applied a new window to 
my .car, which required a little more than one hour. I then drove home to 
Lake Beauport, which is about 16 miles from the station where they fixed the 
window; by the time I fixed up a light lunch and had a wash, it was almost 3 
Р.М. I then headed for up-town Quebec City, over the old Quebec Bridge, and 
then along the No. 2 highway, east; Gagetown here we come! But, it was 
much too far to reach that night. I arrived at Notre-Dame du Lac around 8 
РМ. where I stayed for the night. I left after breakfast at 6 А.М. and arrived 
at Gagetown at 11, and as it was a nice day, I enjoyed a picnic lunch before 
looking for my friend, whom I located around 12:30. We then went to the 
place where the Space Ship was seen and I made a very careful inspection, 
using the special detectors designed by Tesla. I also extended my investiga- 
tion by questioning the local residents and Army personnel who say they saw 
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b f Satellite Photos of Plumes 
j—* in Soviet Arctic Since 1974* 


= Two aircraft flew through for analysis 
—Solid material, mostly ice, a little clay 
—Much colder than surrounding air 
— Signature of cold exhaust from exothermic 


s 2 
—No volcanic material Pe 
— No radioactive material * oW 


= May be 2 to 3 times as many incidents 
= Only examined satellite imagery in winter 
— Only periodic satellite coverage 
—Hypothesized methane venting, cloud seeding 


rr As of 1989, when this information was gathered 
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AUM SHINRIKYO 


("SUPREME TRUTH" CULT) 


Shoko Asahara, Leader 
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Ashkhabad Problem Q 


"Баре. 


and Its Solution 


= PROBLEM: 
—Stress increasing in two-plate fault zone 
—1,000 shocks yearly WY 
—Kara Kum canal 
—Hydraulic pressure { N 


—1948: Ashkhabad 80% destroyed by quake 
= SOLUTION: 


—Stress-relieve plate stresses from fault X 
= IMPLEMENTATION: 
-Induce nearby earthquake 


—Deceive by predicting a quake, setting off 
nuclear explosion 


Ф mete мови 


Strange Characteristics 
of Iran Quake, Sep. 1978 


= Signatures © wire оен 
—7.4 on Richter scale 


— No aftershocks: 6.0 expected (normal) 


—Strange epicenter 
—Anomalous depth gue 
= Deception 

-10 MT Soviet nuclear explosion 36 hours 
before the quake 

—Риог disinformation regarding Soviet 
attempted development of focusing shock 
waves from underground nuclear 
explosions, to cause distant earthquakes 
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Iran Earth ща 
Sept. 197 Q 


РЕЧИНИН аана Еа س‎ ы 
= Killed 25,000 Iranians 
= Soviet city of Ashkhabad saved 
1 Soviets "predicted" quake у 

іп advance; then induced it E" 
= Quake had serious anomalies (signatures) 


= Deception measures were used by Soviets 


—Prediction in advance 
-"Theory" of quake-induction by nuclear explosions 
—Fired underground nuclear explosion as 

"Red Herring" candidate for cause $$ 


© жете жон 
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Situation Now (Assessment) A 


hpc cheniee org 


night ordnance delivery on target, was struck with 
psychoenergetic weapon takeover. Sense of vertical 
was reversed. She perceived herself diving, sharply 
corrected, and dove headlong into the ground. 


Additional aircraft kills uncovered, including one 
4-engine aircraft whose AE all failed. This 0 


In May 1997: second A-10 pilot (lady), in pullup from © 


closely repeats the earlier 1985-1987 scenario. 


Korean Airlines Flight 801 crashed on Guam on 
anniversary of loading of the atomic bomb that was 
drop on Hiroshima in WW II. The Enola Gay, 
which dropped the bomb, took off from Guam in wee 


morning hours of August 6, 1945. The local opns 
order on Guam was also issued on Aug. 5. Ge 
Presently the Coalition (KGB/Communists/Aum 


Shinrikyo/Yakuza) is waiting for proper time to 
launch the final ELT. it is still on. d 
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Situation Now (Assessment 2) Q 


= April 97: Mind control test against Captain Button: [3 


— Demonstrates ability to control crewman in 
complex operations for more than one hour. 
— KGB requires one hour total QP crew control 
on a site to have crew disable Hone an 
= Once QP s Ay ills disabled, Mindsnap| 
and instans kills сау living xg ingin ЮР ps area. 
Contaminate: НА area fo! lon I) 


EM wave radiation, which S dirt any life 
attempting to enter struck area). Sites nullified. оная 


coring troughs, ering, реет ele. 
7 and'raining crews. Ready for new attack 1600-2000. 
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of Strong Local Asymmetry 
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Aspects 


a If local OTE is strong, conservation 
laws may be appreciably violated 
= Energy 
= Charge 
— Spin 
= Momentum 
— Angular momentum 


a Properties of an object may differ 
appreciably for 
— Different observers 
= Different detecting means 
— One time to another 
= One position to another © ТЕ Banden 1995, 1998 
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• One terrorist, one light aircraft 
with spray tank 


• One kilogram of anthrax 


Flies over greater metropolitan 
Washington, D.C. 


• Calm night Мав 
• 1-3 million casualties result* 
* Most of those stricken will die 


• Presently little can be done 
to save the stricken civilians 

o Attacks on several population ° ' 
centers might produce some 

k 10 million or more casualties 


"Per OTA Report to Congress, 1993. 


p 
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e Many foreign nations are hostile 
to the U.S. and sponsor terrorists Ж» 
° Some 25 nations have WMD or 
are acquiring them 
— BW agents and weapons 
— Chemical agents and weapons 
— Nuclear materials and weapons + 
° Thousands of students and émigrés 
e Infiltrated teams, BW, other WMD already 
e Castro guerrillas infiltrated over the years 
e Can do unacceptable damage to U.S. now 
e May reach first strike knockout capabili: 


[IE “Per OTA Report to Congress, 1993 


тирик» 


ages weapons’ AtkMetro2sm jpg, 11-2003 1:22:48 


Part Two [d m 


the large spacecraft land. All their descriptions tallied perfectly with that of 
the Х-12. On my return home а few days later, I set up the Tesla Scope, 
which I had dismantled for my expected long trip out west. 


It was towards the end of August, 1969, that I received a message from 
Frank via the Tesla Scope. It was a request, and it concerned a very, 
carthbound matter. During their visit to me on April 15, 1969, while in my 
house, Frank had read a news item, which appeared in a U.F.O. paper, which 
was published in Vancouver, B.C. The story concerned a large piece of metal, 
which was said to have been picked up near Quebec City in 1960.3 The person 
who wrote the story said it was a mystery because no one had been able to” 
find out exaetly what it was, and the writer went on to say that members of a 
Canadian science club thought that it might have fallen from space. They 
said it weighed about 3,000 pounds. 


Frank was interested because of the statement he read, which said the 
‘metal might be of extra-terrestrial origin, and as this could be interesting, he 
wanted me to make some tests on it with him. Frank then gave me instrue- 
tions on how to make the tests, using a Tesla ‘Bridge’ and a tape recorder, 
‘The piece of metal was at Ottawa, Ontario, where as per the instructions, 
which I received from Frank, I made a very careful test. In fact, I made three 
complete tests, with a number of persons present, by means of the Tesla 
Bridge. I was able to transmit the information recorded over the Tesla Seope 
directly to Frank, who then made a careful analysis, and according to his 
findings, it compared exactly with some other pieces of iron which were a part 
of the first Quebec Bridge which fell in 1906: 


When I asked Frank if he could give me an idea of the actual composi 
tion and percentage of the various metals found in the chunk, he said that. 
knowing the actual percentage of the various metals would prove nothing, 
and would be a waste of his time, for our test proved beyond any doubt that it 
had never been in space. It is exactly the same composition as other blocks 
found in the same location, 
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* No stockpiled vacci medical suppli: 
Immunoglobulins, enu suppl fuel 
generators, heaters, water purification units 

* Totally insufficient medical facilities, 
personnel, and emergency response teams 2 " 


Triage, full martial law will be required 
* No answei 1 
* State, county: city inadequately staffed 
and insufficiently trained for mass casualties 
* Terrorist teams, BW agents, other WMD on site, waitin 
* Water supplies, food, crops, farm animals also vulnerable 
Electric power grid, bridges, trains, railroads vulnerable 
° ent medical scie. cannot sa many о! 
casualties, now or in the foreseeable future 


mom 
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* Sabotage 
= Chemicals 
* Biological agents 

+ Nuclear materials 

* Powerful explosives. 

* Assassination 

* Kidnapping and hostages 
* Contamination 

+ Shoulder-fired AD missiles 
* Terrorism 


* Orthodox EM weapons 
* Energetics EM biological warfare 
* Scalar EM (energetics) weapons 
* Scalar EM disease induction 


* Action-at-a-dis tance effects Ф weitem von r a etos 
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Attempt to Ban Energetics 
Weapons Worldwide 


= On June 13, 1975, in a major speech Brezhnev urged the 
United States to agree on a ban of research and 
development of new kinds of weapons “more terrible than 
anything the world has known.” 

= On July 2, 1975 Brezhnev repeated his proposed ban on 
development of frightful new weapons, to a group of U.S. 
Senators. 

= In August 1975, Ponomarev called for a ban on frightful 
new weapons of mass destruction. 

= On Sept. 23, 1975 Gromyko presented a draft treaty 
agreement to the 30th Session of the UN General 
Assembly, for banning development of frightful new 
weapons. 

= No one had the foggiest notion what the Russians were 
talking about! 


Q esere emo 
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Ф: Schedule 


“We are achieving with detente what our predecessors have 
been unable to achieve with the mailed fist... 
spy ses our power w n ss so irresistible that we can do what we 
wish anywhere on the 
Leonid Brezhnev, 
Ina secret 1973 meeting in Prague 
with European Communist leaders, 
э ma early ию» we and our allies Уп contro! the high seas, 


most of the earth's land area. 
Kosygn, 
to Imelda Marcos, 


July 1978 
In юзера, ава Soviets vjet did ппепреко move, move, still Blocked primarty” 


by scalar EM countering Semen Lorena = А 
fuzing. 


In April 1986, бе first Soviet lab prototype of a quantum potenti: 
weapon specifically designed toward 10-min neutralization of os 
worldwide was gi gingerly tested against our U.S. airstrike on Libya. 

It was weakly te: in the "induced EMI" mode, for deception. 


By 1990 that weapon was deployed and a new © тете nentes 
attack prre ben rr pole scheduled for 1997. 
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COLD EXPLOSION -- 9 April 1984 Near Kurils 


codex jpg 11.2003 1:23:14 


COLD EXPLOSION -- 9 April 1984 Near Kurils 
(Plus additional weapons effects) 


Countering Insane Mad Systems: 
Find Loophole, Exploit It 


If MADs not guam potential systems, easily countered 

by instant QP strike which destroys targeted MAD weapons 
worldwide with certainty. 

Have to be certain of types of dead-man fuzing. All dead-man 
fuzing weapons must be included in the assured target list 
for the striking quantum potential weapon. AU 


Multiple targeted MADS require multiple vacuum engines in 


the striking quantum potentials. 
Uncertainty and risk introduced if not certain of all 
MAD systems and all dead-man fuzing systems. 


Newest generation psychoenergetic LW interferometry ров 
can instantly take over minds о! uds аппа on targeted sites, 
in 


with targeted crews quickly dis: g their own MAD weapons 
launch capability as well as the weapons themselves. 
Mindsnapper then kills all living things and contaminates sites. 
Next generation ОР Psy-En weapons can disrupt and destro; 
MAS ofa entire ОРА lation. The nature ГА 
warfare moves irrevocably to the human mind, where of course 
the fundamental problem arises anyhow. 


* Localized in 
quantum potential in a an area, 


used їп psyci 
= Gradually produces mild, е hypnotic state 


* Targeted population remains entirely conscious, functional 
* Internal "word thoughts" emerge directly in subconscious 
* Targeted persons all unaware of these "word thoughts" 

= Operates somewhat similar to “post hypnotic suggestion" 
a Gradually changes emotions, psychological outlook 


= Overa [печ of time, deviates and entrains entire уды? 
population's outlook, belief structure, temperament 


a Moves Psywar to inside the human component 
* Human minds are the only battleground amg 
* Can be accomplished without overt signature 


* fo deeper mind oval (collective unconscious 


Simultaneous Dudding of 
Nuclear Weapons Worldwide 


* Via quantum potential joining U235 and Plutonium in warheads 

* Includes weapons airborne, underwater, in storage 

* These are transmutations of the nuclides themselves 

* Part of the initial barrage launched by Aum/Yakuza/KGB 

* Will occur in the first minutes of the strategic strike, following 
psychoenergetically crew-disabling QP weapons 


Note: Duds both overt and covert nuclear weapons and weapons-grade 
materials — LL E dre Dee covert weapons on site in O teneam +з. 
Russia which otherwise provide dead man fuzing 
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Simultaneous Dudding of XR 
Nuclear Weapons Worldwide $ 


* Via quantum potential joining U235 and Plutonium warheads 
* Includes weapons airborne, underwater, in storage 
* These are not explosions, but are transmutations and 
Wpereased fissioning rates fis: rate: 

ап o! итад‹ Par of the iada barrage tenn chied by Aum/Yakuza/KGB 
Will occur in the first ites of the strategic strike с. ucro 


Note: Duds both overt and covert nuclear weapons and weapons-grade materials, 
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Operation Divine Wind II 


Slide 1 
Slide 2 


Slide 3 


Slide 4 
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YAKUZA & 


U.S. 
Qo" Swine WIND uti, 


xA secret coalition of Yakuza/Aum Shinrikyo and 
Communist forces plan to launch a massive, 
surprise о attack on the United States, 
given a low-risk opportunity. 


* Major weapons utilized will be the scalar EM fena i 
superweapons (including quantum potential we: ) 
were уона 7 deployed, and operated Бу the KGB under 
the former Soviet Empire, and continuing after its dissolution. ков 
x Yakuza/Aum crews have extensively trained and test-fired, 
from on-site in Russia. They have ed operational control 
of the first three generation energetics superweapons (which 
work by supe! ntial interferometry). 
* The Escalation Phase of interdicting and destro: actual INDSNAI 
Us aee e a A ba] E А К ER 
* The first blow in the Strike Phase will dud all nuclear weapons 
and ons materials worldwide, in minutes; Dr specii ` 
(P opido ола hil 80% of get populations 
in from 10 minutes to 3 days. шнын BORA 
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YAKUZA & U.S. 
AUM SHINRIKYO 
$ DIVINE WIND II o. 


* A secret coalition of Yakuza/Aum Shinrikyo 
and KGB/Communist forces plans to launch 
a massive, surprise energetics attack on the 
United States and its allies, given the first 
low-risk opportunity. Paci tron 


ж Attack was thwarted twice in 1997 bya “ice 
small nation countering with QP weapons. 


* KGB psychoenergetics counter for the last 
QP weapon counter was tested in April 1997. 


х Ready time for а new scheduled attack is 
latter quarter 1999 through first half of 2000. 
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YAKUZA & US. 
AUM SHINRIKYO p 
DIVINE WIND II A. 


© sn. ers клон 


xA secret coalition of Yakuza/Aum and 
KGB/Communist forces will launch a 
massive, surprise, strategic attack on the 
United States in 1997. 


* Major weapons utilized will be the scalar EM (energetics) 
superweapons that were Heveloped, deployed an 
operated by the KGB under the former Soviet Empire, 
and continuing after its dissolution. KGBICOMMUNISTS 


* Yakuza/Aum crews have extensively trained and 
test-fired, from on-site in Russia. They have leased 
operational control of the energetics superweapons. 


* Escalation Phase of interdicting and destroying actual 
U.S. targets (e.g., TWA-800) is already underway. MINDSNAPPER 


* The first blow in the Strike Phase will dud all nuclear — . D 
weapons and weapons materials worldwide, in minutes; Los d 
destroy special ship and energetics weapon sites ч” 


instantly, and kill 80% of targeted populations in 3 days. Quantum 


ons/Dwind2csm jpg 


OPERATION DIVINE WIND II 
Three Phases and Support 
Operational Phases 


* Phase |: On-Site Training Phase (Completed) 
e Phase ll: Escalation Phase (In Progress) 


A * Phase Ill. 1997 Strategic Strike on the U.S. 

— First strike (QP) in Phase Ill duds all nuclear weapons 
and nuclear powerplants worldwide, in minutes 
Psychoenergetic strike (QP) disables people instantly 
Mindsnapper attack of special assets for 100% success 
QP initiation of fast-acting, lethal diseases kills 80% 

of targeted populations in three days or less 


Support Plans 


e Plan A: Feints, Deception, Sabotage, апа 
Terrorism 
ee * Plan B: Testing and Test Range 

* Plan C: Worldwide Weather Engineering 
e Plan D: Strategic and Combat Intelligence 


е 
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® Advanced EMBW Applications 


* Covert EMBW: Examples 
— Activate materials and their potentials with ST disease engines. 
Potentials superpose and their infolded ST dynamics diffuse 
— Activate water's structuring (H-bonding) potential with disease 
engines 
— Bias electrical power grid ground fields by weak diseases 
— Employ disease-structured quantum potential in distant area 
* Overt death ray (mind snapper) 
= Powerful scalar EM pulse in target area "jerks" rate of flow of time 
— The "time snap" sharply separates mind from body and each cell 
* EMBW CM: 
— Irradiate bodies with longitudinal EM waves; self-converts to 
t-pumping and produces exact amplified ST antiengine 
— Antiengine arises out of local ST, affects all parts of all cells 
— Cells are t-charged with antiengine structure 


— Continuing action restores regenerative and immune systems and 
reverses cellular damage © ТЕ BEARDEN 1995, 1999. 
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A EM Biological Warfare (EMBW) 


= KGB/Communists have developed highly effective 
— Electromagnetic biological warfare (EMBW) 
— Counters to orthodox biological warfare © TE BEARDEN 1999 
— Mass death ray weapons 
* Small version of "mindsnapper" tested in Afghanistan 
* Killed occupants in two villages, in separate strikes 
* Unusual aspects (so-called "smerch" gas) 
= Russia/KGB is the only group with a complete counter to 
biological warfare, either covert or overt, and to EMBW 


= EMBW (covert and overt) is a preferred option for KGB 
— MAD Doctrine is сопре destabilized for a sufficiently covert 
Russian EMBW strike 
— Situation has existed for at least two decades 
= Can alter germs, bacteria, viruses of specific kind, іп a specific 
target area, to produce antibiotic-resistant strains 
— Can induce any kind of cellular disease or damage at a distance 
= U.S. national characteristic: no reaction to slowly increasing threat 
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Microwave Radiation 
of U.S. Embassy in Moscow 


Former US. Embassy in Moscow. BACKGROUND 


Began in latter 1950s 
Discovered on VP Nixon's trip 
* Initially thought to be nuclear radiation 
(Discovered w/Geiger counter?) 
* High level target — U.S. Ambassador 
Guarantees personal attention of: 
U.S. Ambassador to USSR 
U.S. President 
NSA, CIA, DIA, NSC, etc. 
Top consulting scientists 
Leading U.S. scientific institutions 
* Two U.S. Ambassadors died, another sickened 
* Anomalous health changes ыы only 
in zero-field (zero pori gradient) areas! 
* Four U.S. Presidents requested Soviets cease 
= Си from 18 watts/sq cm to 2 
Then again increased 
* No one could understand what was going on 
* Aluminum screens were placed over windows 
* Moscow was declared a hazardous duty zone 
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CHAPTER 7 


Christmas Eve, 1969, I had just arrived from Montreal where by the 
grace of God my problem had been solved. as promised by our two Venusian 
friends, Frank and Frances. 1 had driven from Val Morin, which is 45 miles 
north of Montreal, a very good road in fine weather, but I had a blinding 
snowstorm for most of the 45 miles, with slow orders all the way. Lucky for 
me the balance of the 212-mile journey was fine and clear all the way to Que- 
bec. I was a bit tired when I arrived home, and decided to rest before unload. 
ing my car, but no sooner lay down to rest when the alarm on the Tesla-Scope 
sounded. “Of all things,” I thought, “a Christmas message?" It was the voice 
of Frank. 


“We are landing,” he said. “Come right away.” As 
there was not much snow in the fields, it did not take me 
long to run down to where the great X-12 had landed, in 
the same old spot. Frank and Frances were standing in the 
door-way, all smiles. “Christmas greetings old man” said 
Frank. “Come in, we have a surprise for you.” “What do 
you man “Surprise,” I said, “Is not your unexpected visit 
surprise enough?” “Well,” said Frank, “we have a greater 
surprise. Come with us." So I followed them up to the top 
level of the great Space-Ship, which by mans of the won- 
derful ‘thought’ operated lift took only a few seconds, and 
there we were, almost 300 feet high. "Take a look Arthur,” 
said Frank pointing to a large silver ball. "What is it?" I 
asked. “Looks like an over grown foot-ball, a silver Ball.” 


Frank laughed, and replied, "That football as you call it, my good 
friend, is a TIME MACHINE”. “No kidding,” I said. "No," replied Frank, "I am. 
not kidding, that is а real Time-Machine. Would you like to go places in it? 
Back or forward into the past or future history of your world?” I was amazed, 
and only partly convinced. I had read many stories of Time Machines, very 
interesting but none of them true. But up to now I had no reason to doubt 
the word of Frank, and from beholding the wonders which I had seen on Ve- 
nus, and the fact of this great Space Ship operated by thought alone, I knew 
that unless Frank was just pulling my leg, the Time-Machine was another 
wonder of Venus. 
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Pentagon EMI Studies, 1989 


Washington Post, 22 Jan. 1989, p. A4 
= Analysts of severe EMI effects in strike on Libya, 1986 
- performed major 3-year, 66-man study 
—Blamed effects on U.S. forces' own signals 
— 014 not know of any other "signals" present 
— Knew nothing of quantum potential weaponry, energetics weaponry 
= 7-month preliminary study 
—Severe EMI Problem exists 
= ЕМІ shielding often waived in our weapon systems 
-Thousands of conflicts possible 
= Also studied UH60 Blackhawk helicopter problems (which were 
due to its lack of good EMI shielding, and not quantum potentials) 
-uncommanded turns 
—Five EMI crashes 1982-1989 
—$175 M program to shield it 
= So found that U.S. transmission combinations can 
— Affect aircraft flight control 
- Tum off fuel supply 
—Cause uncommanded dive/tum 


= Bring down U.S. warplanes 


* Actually, Libyan EMI was induced by Soviet quantum potential tests 
which can do all those things and much more © эте BEARDEN 
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EM Missile Practice 


EM Missile Practice 
Latter Sept. - Early Nov. 1996 
Melbourne, Australia 


Deception: Using EM Missile to Reinforce 
Notion of SAM Attack 


Saturday evening, Nov. 16, 1996 


o Intelligence Probe: Insuring U.S. Still 
Unaware of Energetics Weaponry 
Thursday, December 12th, 1996 


e EM Missile Strike, Offset from Night 
Shuttle Launch, Cape Canaveral, Florida 
The Smoking Gun in November 1985 


e. Distant Operator Onsite in Russia Slew 
Away Registration Point 
Marker Beacon over Night Shuttle Launch, 
26 November, 1985 


• EM Missile Practice and Deception 
November 17, 1996 
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EM Missile Practice 


Latter Sept.-Early Nov. 1996 


(Multiple Nights, Multiple Streaks Each) 
(Many Witnesses) 


EI 
7 500 meters (one case) 


Melbourne, Australia 
Australian Associated Press 
Nov. 2, 1996 


p 


Deception: Using EM Missile to 
Reinforce Notion of SAM Attack 


Saturday Evening 
Nov. 16, 1996 


nnn" 


Note: Meteor shower was forecast, which 
provided perfect decoy to FBI investigators, 
to steer them off the true scent. 


+2 


Pakistan International Airlines 
Flight 712, just after takeoff 
from John F. Kennedy Airport, 
on path similar to that taken by 
TWA Flight 800, July 17, 1996 


Intelligence Probe: Insuring U.S. Still 
Unaware of Energetics Weaponry 


Thursday 


Dec. 12, 1996 
Pilot sighted what he called 


a "green flare". 
No danger, no evasive action. 


Saudi Arabian Airlines 747 
en route from Riyadh, Saudi Arabia 

FBI: "P M 
to John Е. Kennedy Airport. obse melodie 
At 12,000 ft., not far from where 
TWA Flight 800 was killed on July 17, 1996 


from Night Shuttle Launch 


Cape Canaveral, Florida 


EMMISSLE STRIKE 
26 NOV 1985 


{LIGHT DEVELOPMENT) 
OFFSET FROM NIGHT SHUTTLE LAUNCH 


The ЕЯ Gun in Nov. 1985 


mm Distant Operator, Onsite in Russia 
 SJEWS Away Registration Font, 


MARKER BEACON 
Ni Shuttle Laun 
naveral, Florida 


28 Nov 1985) 


EM MISSILE PRACTICE 
AND DECEPTION 


Nov. 17, 1996 at 2220 hrs. 


= 
Lufthansa 405 


Note: 4-month 
anniversary 
of Kill of TWA-800, 
“inside gloating” by 
Aum/Yakuza/KGB. 


Speed Bird 226 


Vicinity of Long Island, New York 
Not far from where TWA-800 was killed 
Two aircraft sighted object 
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Subdivisions of 
Soviet Energetics 


Energetics Bioenergetics Psychoenergetics 
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m Communism's Goal 9 


= "War to the hilt between communism and capitalism 
is inevitable. Today, of course, we are not strong 
enough to attack... To win we shall need the element 
of surprise. The bourgeoisie will have to be put to 
sleep. So we shall begin by launching the most 
spectacular peace movements on record. There will 
be electrifying overtures and unheard-of 
concessions. The capitalist countries, stupid and 
decadent, will rejoice to cooperate in their own 
destruction. They will leap at another chance to be 
friends. As soon as their guard is down, we shall 
smash them with our clenched fist." 


Lenin Toga a санат, Moscow. 


(circa. 


(9 Were кейген 
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16 Part Two CHAPTER SEVEN 


T said as much to Frank. ОДК. said Frank, “tell me, where do you wish 
to go?” "I would like to see what our world will be like two thousand years 
from now,” I said. “For instance, what will my property look like? Will it re- 
main a nice country place? I have ideas of what the world is rushing into so if 
your Time Machine really works, let's go.” Without further remark, Frank 
open ed a small door in the side of the great silver ball" Are you ready?" 
asked Frank. “I am almost scared to death,” I replied. Both Frank and Fran- 
ces laughed at my amazed face. “No danger”, they both assured me. “Just tell 
us where you would like to go. That is, have you made up your mind? Do you. 
wish to go forward, or go back into history? To what year exaetly, and exactly 
where on earth: 


“Well,” I said, “if you are not pulling my leg, I would like to see my 
property, this exact spot, on the 24" day of December, 2000 years ahead from 
now.” "О.К." said Frank, “go inside, sit down, and do not rove at any time, 
remain in the exact same spot. But if you feel yourself to be in danger, or for 
whatever reason you wish to return, call out, or as you say on earth, “Yell” 
We will bring you back just as soon as we hear your words, I sat down, and. 
Frank closed the door leaving me in almost total darkness. Then a slight 
buzzing started. After what appeared hours, but really it was only a fow 
‘moments, I found myself seated alone, and after a few seconds for my eyes to 
get used to the bright light, I noticed there was no snow, and the thing which 
I noticed most was the very warm temperature; in fact it was hot. But, I 
thought, how could this he, for when I had walked to the Space Ship on the 
24: day of December 1969, it was about 25 below zero at Lake Beauport, not. 
much snow, but we did have a couple of inches. Now here was I in exactly 
the same spot, with no Space Ship in sight, seated on a block of stone, outside 
in the open. Yes, it was hot. But, I thought, if this time machine is а fact, 
this was the year 3969: The world had passed through 2,000 years, and what 
а change: That which had been a tree covered mountain in 1969, was com- 
pletely covered with ruins, no sign of any buildings, only ruins, block piled on 
block, no trees at all 


Was I dreaming? Was the Silver-Ball Time Machine a Fact? WHAT 
caused this ruin? Many questions passed through my mind. Large stone 
blocks, crumbling ruins, reminded me of pictures I had seen of the ruins of 
old Rome. Some day in the past, great stone buildings had been built on 
what had been my farm property. What caused their destruction? As far as 
the eye could see, complete total destruction; where was the once beautiful 
country gone? I sat there with sadness in my heart. There did not appear to 
be any life — no birds, or any little wild friends, who once used to come to 


hrip/www.cheniere.orgfimages/weapons/GoalStatsm jpg 


Manuilsky's Goal 
vs. Status Toda 


Manuilsky, 1934 Situation, Dec. 1996 
= War is inevitable. = Has not changed. 
= Not strong enough = Strong enough now; preparations 
to attack now. completed. Need right opportunity. 
= Need surprise. = Have achieved total surprise. 
= Must put us to sleep, ^ | »Weare sound as 


= Need most spectacular 


= Done. We think the Russian threat 


= Electrifying overtures, = Done, and still occurring every day. 
unheard-of concessions. It has worked beautifully. 

= Capitalists will cooperate. = We are cooperating in spades! 
They will leap to be friends. = We've leaped, and are leaping. 


= They will let down their guard. 
a 


= No ABM, junked lots of nukes, 
shrunk our forces to the bone. 


= We'll strike them then. 


© 199, этте, BEARDEN 


= They would have struck (twice) in 
1997, but for deterence by another 
nation (not U.S.) having QP weapons 

= They are still looking for a risk-free 
opening to strike 
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Q Professor Hellman, German Scientist 


Released from Work in Soviet Union 


a Worked in Soviet Union after WWII 

= Eventually escaped to Germany, then 
to Brazil (handsome offer) © vm re ette 

= Took part in highly unusual Soviet energetics 
development and experiments 

= Large areas of the sea could be and were 
suddenly frozen 

= No particular attention was paid to this 
information by highly qualified scientists 

= In intelligence terms, this is A-1 information of 
the highest caliber 

= Bohm also was invited to Brazil, which 
started an energetics weapon program. 
Brazil developed such weapons including weak 
quantum potential weapons (0.95 confidence) 
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Hemispheres of Light 


e March 20th, 1969 
Сагы id Western North Atlantic 


e Hemisphere and Globes, 1977 
24 March, 1977 


o Virgin Islands Incident 
August 1969 


o Typical Shield Test, Northern Route to Japan 
June, 1982 
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Expanding Hemisphere of Light 


Mar. 20, 1969 
Caribbean and Western 
North Atlantic 


< 


MOON 


Semicircle 

Milky white light 

Small, intense at first 
Dimmed as enlarged 
Grew to enormous size 
Lasted 10 minutes, then 
faded 


upto. 
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Hemisphere and Globes 1977 
SE S xum €. 


met 


969 Virgin Islands Incident 


8:15 P.M. 


1969. 
Seen by Smooth, curved edge 


Faintly luminescent 


Typi 


Shield fest, МОНЕТ ROUTE to) т 


18-27 km diameter 


Asahi Evening News, Tokyo 
June 22, 1982 


Multiple tests seen per month, for years. 
Pilots simply.ceased reporting them. 


How Could Such Superweapons 
Ever Be Concealed? 
Arthur C. Clarke's law states: 


"Any sufficiently advanced technology is 
indistinguishable from magic." 


To U.S. scientists, "magic" means "impossible" 


Longitudinal EM waves and LW interferometers 
have been regarded as fantasy and impossible 
To deceive foe on rather open use of unknown 
technology without discovery: 

"Disguise its uses as Understandable 

accidents, human error, acts of nature 

other known technology, etc." 


Soviets Easily Concealed These 


Superweapons for Four Decades 
Intensive Soviet deception plan utilized 
— Embedded in other weapon system tests 
— Made to resemble natural acts, accidents, etc 
— Open science releases coordinated to show 


Russian scientists worked on "normal" 
West thought Russian scientists inferior 


U.S. scientific community was and is dogmatic, 
and fiercely suppresses real scientific innovation 


Terribly flawed electrodynamics not ruthlessly 
shaken and changed in West 


West had no basis for understanding energetics 


Precise spacetime curvature engine adds energy to Hei «-particles inside atomic nuclei, causing tunneling -decay 


POWER POWER ман 
Wr ot т "Ww р P "е | 
oh 


ноо 
бит OUER фе 


тт 


м, 
eran 
р o 

memar Plan 

сеа vw. OON 

ESL E 

dew Elevation 
View 


Figure 26. Microscope-type, laser-like interferometer for inducing quick a-decay 
in samples of otherwise longer-lived isotopes, em 
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meet me when I walked down into the woods. The ruins appeared completely 
dead, as far and in every direction the eye could see — nothing but ruins. 1 
appeared to be free of the Silvor-Ball, as I saw no sign of it. T was sitting on 
‘one of the stone blocks, and I could see in all directions. I did not dare to move 
because Frank had warned me not to, so I remained in the one spot. No life did 
Tsay? What on earth is that? Did my eyes play tricks? For there coming out 
from a space between large stone blocks, was a queer looking monster. It ap- 
peared to be about 50 feet long, with a large head, and all the appearance of a 
large lizard. It saw me and started to approach. It came within 100 feet and 
sat up: It looked funny, but I did not laugh: I wondered should I yell and let 
Frank bring me back to 1969, or should I wait to see if the monster came 
nearer? 1 also wondered, who was more scared, me or the monster? No doubt 
it had never seen а human creature before, Well, it did not appear interested in 
те, for he (or she?) soon got tired of watching me, and got down on all four feet, 
and started to eat some weeds growing between the stones. 


All this time I had been wondering if the people who had built this place 
had left any records, and if so, how could I discover them? This was a prob: 

lem because Frank had warned me not to leave my seat. I could see many 
stones of all shapes and sizes, perhaps someone had eut some form or kind of 
record into one or more of the stones, such as we do with a corner stone, but 
unless I could move from my seat, it would be impossible to find any record. 

‘There did not appear to be anything which I could do until I returned to the 
year 1969, and perhaps, interest Frank to return with me so that we could 
search for records. I was thinking along that line when I saw the creature, 
whatever it was, run back into the space between the stones. Something had 
scared it, but at first I saw nothing except the rocks. Then I looked up as T 
noticed the creature was doing, and in amazement I saw something was glid- 

ing down from the sky: Nearer and nearer it came, slowly it came and grew 
larger and larger until it almost covered the sky:" A space ship,” I cried in 
amazement. Yes, indeed, but what a space ship: It appeared to be at least 
four times the size of the Х-12. At first, I felt like running, but something 
told me to remain where I was. 


At last, the giant ship came to rest. The control tower, made exactly 
like the X-12, was roughly 250 feet in diameter, and I figured it would be 900 
foot high’ The body of the ship covered everything in sight, it was roughly 
2,400 feet in diameter. As I sat there, almost frozen with fear, the door 
opened - can you guess who came out? Yes, with a boyish grin, it was Frank, 
not looking a day older than when I had left him 2,000 years ago: Laughing 
at my surprised look he asked, "Why are you surprised? Did I not tell you 
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U.S. Airstrike on Libya 
April 1986* 
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U.S. Air Attack on Libya in April 1986 
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Lightning Wall £ 


e Aircraft on course of 270 degrees 

e Approached "solid wall of lightning" in 
an otherwise cloudless sky 
— From very high altitude to near the water 
— Extended north-south as far as one could see 

e Radar scope clear 

e Rigged aircraft for heavy weather 

e Plunged directly through wall 

e Wall was very thin circa 195-1950 


Interview with Patrol plane commander 


© i tette U.S. Navy P5 aircraft 
Over Atlantic, 200 miles east of Norfolk 
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* CONTROLLED EM INDUCTION 
* IMAGES 
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23 EEG BANDS 
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SK. муп, “New Approach the Amiyss of Ele trome ap halagrams,” 
DOC Report ADAS, p. 1625. 
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Large Longitudinal EM Wave 
Interferometer (LWI) Accident 


e 1958 nuclear explosion near Urals 
— Contaminated 1200 square kilometers 
— Signature of large LWI accident 


— Buried atomic wastes suddenly exploded 

= Region contaminated to this day 

Soviets were well along with advanced LWI 
prototypes and testing 


= In Jan. 1960 Khrushchev announced these 
forthcoming "fantastic" weapons 


— 1958 difficulties would have been resolved by 1960 
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Large Longitudinal EM Wave 
Interferometer (LWI) Accident 


e Expected cause of 1958 accident 


shed over into earth and spread 
— Struck and fissioned d nuclear wastes 
e Developed new safety circuits 
— For transmitter short-out 
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Figure 5. Scalar potential interferometry (between the two sets of bidirectional 
longitudinal EM wavepair functions) produces all EM force fields and waves. 
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that we of Venus live for thousands of years?” "Vos," I replied, 
аш hard to convince. Is Frances with you?" "Yes, right here, 
voice of our beautiful friend as she came to the door, also not looking a day 
older. They both care and sat on the stone blocks with me. “Well Arthur,” 
said Frank, "have you seen enough of the future?" "Yos and no, Frank,” I re- 
plied. “I have a few questions, first how can I search these ruins? I would like 
to find, if possible, some record perhaps cut into the stones: try to find out what 
caused this ruin. Can I leave this seat or will you tell me the answer to this 
problem?” Frank looked thoughtful" It is impossible for you to leave your 
seat, even for a moment without danger. But I will search for you", he said. 


‘you did, but I 
said the silver 


He then walked towards a large group of stones, and started to search, 
moving from stone to stone, and writing on а pad, which he carried. It ap- 
peared to be hours before he returned with a smile on his face. “You found 
something” I asked. "Yes," replied Frank, “I found something, not a com- 
plete record, I fear, but we have the sad story." “Sad?” 1 questioned, “just 
how вай?” "Well" said Frank, “I will try to give you a good picture of the past. 
2,000 years, according to that which I know personally, and from the records 
cut into these stones. It was during the late 1970's, between 1971 and 1978, 
that an Atomic war broke out between China and Russia. This led to the 
third world war; America, Canada, England, and South America included. In 
the end no one won, as could be expected: most of the known world was almost. 
completely destroyed, only a few persons who lived in the hills, and close to the 
North and South Poles managed to keep alive. ‘The whole nature of Earth 
changed: the very seasons altered. The only people left were those of the hills 
of China, good people who had little use or need of those things which most of 
the western world depended on for their existence, It was (according to the 
records cut in the stones) in 1988 that the people of China moved to Canada, 
and the ruins, which you see before you, are a part of their development, which 
continued until the year 2,920. In other words, the Chinese people owned most. 
of the world at that time. Then without warning, the end came. One moment 
the people were doing everything they liked to do and worshiping the Sun-God. 
‘The next moment, all was destroyed, the Sun-God could not save them. As we 
read in the book of Revelation, there is but one God." 


Frank continued, "The world of 2,920 thought they were above God. 
They had invented a super-system, as they thought, to maintain their mate- 
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= Sane system: deci. 


Turned off or on standby 

Wait until attacked or attack is imminent 
Humans consider situation, make strike decision 
Command order issued to weapons officers 
Human finger initiates launch sequence 

Usually requires code entry, etc. for assured launch control 
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teams coord crew actions 
* Standdown insane weapons to 
maintenance standby. 
Minds: then strikes, 
kilis ай personnel, and. 
nullifies site for months. 


Indicators: Two A-10 incidents 1997, LIDA device since 1950s. O тите кюе 


Strikes Against Special Ship S 
and Energetics Weapon Sites 3% 


* Via powerful scalar EM pulses in each targeted area, so sharp timejerks occur 
in time but not in 3-space 
= Coupling interaction of mind operations to body occurs through flow of time 
= Flow or change of flow of time must be smooth, for coupling of mind to body 
» Sharp jerk in time flow snaps mind's coupling to body, instantly separates mind 
* Instant death for every virus, bacterium, cell, insect, mammal, living creature 
e Contaminates struck sites for months, perhaps a year 


Note: In other words, this Is the part of the "preparati 
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"We have a new, fantastic weapon ... so powerful that, if 
unrestrainedly used, it could wipe out all life on earth." 
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= * Minds snapped loose from 
bodies (every living thing) 

* Struck areas completely 
sterilized of all life 

* LWs emitted; slow decay 
of time-charge makes 
contamination persistent 

* Tested twice in Afghanistan 
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How Much Off Guard Are We? 


a itimate U.S. forces have no energetics weapons or 
defenses against them 
= No DoD general, military officer, or enlisted person 
reporting to the government of the United States has any: 
= Training in energetics or energetics weapons 
— Experience in energetics or energetics weapons 
development and usage 
— Training in strategy, tactics, deployment, and 
employment of energetics weapons 
= Knowledge of energetics weapons effects and 
capabilities 
— Knowledge of the energetics weapons, tactics, 
deployment, and employment by the KGB/Russians 
= Civilian and military, scientific and intelligence, and news 
media personnel do not recognize energetics weapons 
effects happening right over their own heads © sess 
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How Much Off Guard Are We? 


= Kill of U.S.S. Thresher in 1963 not recognized. Left signatures. 

= 23 years of KGB weather engineering, particularly over U.S. and 
North America, ignored pops not ра ‘ed 

= Decades of irradiation of U.S. Embassy, fatally injuring three U.S. 
Ambassadors, health changes in personnel shrugged off ineptly. 

= Massive building of underground sites, all through former 
Soviet Union, lamely speculated as perhaps "/ " system or?. 

= 1985, 1986 Soviet kills of U.S. aircraft, spacecraft, personnel ignored 
as "accidents" by legitimate U.S. communities. 

= Quantum potential strike on soldiers in Gulf war ignored. 

Ы Салои potential deterioration of U.S. populace's immune systems 
ignored. 

= Exchange of earthquakes and massive retaliatory destruction of 
Soviet missile ammunition storage sites, 1986-1989, ignored. 

= L.S. scientific and military communities adamantly refuse to rework 
electromagnetics, though known to be seriously flawed. 

= Refuse to apply Stoney/Whittaker work to engineer hidden variables, 
even though present quantum mechanics also known be wrong 
because it does not contain such "hidden order." 

» Refuse to develop, structure, and apply Bohm's а potential, 
for instantaneous action at a distance. Russians developed it. 
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How Much 
Off Guard Are We? 


€ Kill of U.S.S. Thresher іп 1963 
= Not recognized. 
— Left signatures. 
€ 23 years of KGB weather engineering 
— Particularly over U.S. and North America 
— ignored and not recognized. 
€ Decades of microwave irradiation of U.S. Embassy 
— Fatally injured three U.S. Ambassadors 
= Induced health changes in personnel 
— Shrugged off ineptly. Simo 
€ Massive building of underground sites 
— All through former Soviet Union 
— Lamely speculated as perhaps "ABM" system or?. 
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How Much 
Off Guard Are We? 


€ 1985, 1986 Soviet kills of U.S. aircraft, spacecraft, 
personnel ignored as "accidents" by legitimate 
U.S. communities. 

ө Quantum potential strike on soldiers in Gulf war 
not recognized, ignored. 

€ Quantum potential deterioration of U.S. 
populace's immune systems ignored. 

€ Exchange of earthquakes and massive retaliatory 


destruction of Soviet missile ammunition storage 
sites, 1986-1989, ignored. 
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rial lives for ever’ They had no use for the God of love, they had completely 
forgotten the Atomic war of 1978. And then, the blow fell. The Astronomers 
had seen; had been looking at a bright red something for years. This some- 
thing turned out to be a large ball of fire, and as it approached closer to earth, 
it was seen to be much larger than earth, and a good deal "hottor/ In fact, it 
turned out to be a ball of Atomie-Energy, but as it had been seen for ages, the 
world took it for granted. Tt was said to be ‘just another bright star’ GRENE 
the blow fell. The chief Astronomer at Montreal saw something new; the ball 
of fire seemed to be closer, in fact it appeared to be falling to earth fast: Dur- 
ing the next few days many other Astronomers saw the same thing. Of 
course, the world at large said funny things about the old men who look at 
stars, but the ball of fire was getting larger, any fool could see that. But they 
had seen these comets before. After all, people wore too wise to believe in 
God. Science said nothing like that could happen in this modern world — 
who was fool enough to believe in a god? So at last when the world Astrono- 
mers combined their findings and said the ball of fire would hit the earth 
very soon, no one believed, except the small handful left of that old group of 
fools who said they were ‘Christians.’ Of course, they were a laugh! 


"Finally, after а few months of having fun with the silly Christians, the 
heat from that ball of fire was felt all over the world; the ice caps at the north 
and south poles were melting, causing floods, shocks were felt, rivers started 
to dey up, and in a few months no large steamers could pass up the great St. 
Lawrence River. The world leaders started to think, well maybe the Chris. 
Чапа had something after all, they appeared to be the only people left on 
earth who could still smile: But what was wrong with our boys of science who 
had told the world that this ball of fire was just a bright light, no danger? The 
Hot Ball of Fire drew closer, no one could find a cool spot. Mast people had 
fled to the Arctie, but it was even hot there. There appeared only one thing to 
do; get off the earth fast, but how could several billion persons leave? There 
was not a space ship to be had, and no time to build one, even if they knew 
how, but of course, no one believed in space ships, any more than they be- 
lievod in God. The end came quickly, shock after great shock hit the earth, 
and there was no place to hide, even the large caves inside the earth were 
destroyed, not one stone standing on another, a great big pile of rubbish: ru- 
ins, ruins, The few Christians were moved to the planet Venus, and returned. 
to earth many years later, to start a now world, with God. 


“And that,” said Frank, “is the story of the end of the people of earth, 
according to my personal knowledge, and the records cut into these rocks, 
‘The records were made by the last people to live, a few months before the 
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From The Huntsville (AL) Times 18 Sep 96: 


"Retired Gen, Wayne Downing concluded that U.S. forces 
are so far superior to potential foes that opponents have 
turned to terrorism as the only way of challenging them." 
The Times also provided the information that 

Defense Secretary William Perry agreed with 

Gen. Downing's conclusion. 
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> JUST HOW MUCH OFF GUARD ARE WE?" 


ation: igence Е ре Вато Missle Threat (NIE) relea: . 
'99t no foreseeable threat to the U. 
'indigenous mis: for at least 15 years. 
+ Clinton has claimed a program for ABM defense is too 
xpensive, would violate ABM Treaty with former USSR. 
Soviets developed an ABM system in violation of the treaty. 
«In June 96 Russia test-launched an SS-19, their 26th ICBM 
test in 5 years. 
+ "Russia still retains and is moderni: avast nuclear 
arsenal... still the only nation of earth that could destro; 
America in a matter of minutes. Indeed, given the weakness 
of the Russian Army, Russia's Superpower, ambitions rest 
more than ever оп its nuclear capabilities.” * 
* "For the first time since the dawn of the nuclear age, there i 
not a single Russian missile pointed at America's children. 
Comment: Punch a computer button and the missiles are 
pointed! The armed missiles are still there, ready and waiting. 
Bulleted info courtesy Washington inquirer, June 24, 1996. + youse Ма Security Chmn, Floyd Spence. 
n Эй ёлюп, State of the Union Messdge. 
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Propagation of Weapon Effects 


= All conventional weapons use propagation 
through 3-space of matter or energy or both 
— Matter (bombs, missiles, projectiles, etc.) 
— Energy (EM force fields, sonic force fields, etc.) 
— Basically one-to-one, or one "bus" to many-on-many 
- Finite propagation velocity у: where 0<v <c 
= Time delay: Shielding and pre-strike retaliation possible 
= Structured quantum potential propagates 
vacuum ordering (vacuum engines), instantly 
— Zero time delay (through multiply-connected spacetime) 
— No propagation "through space", no "velocity" as such 
= Easily one-to-many, without limit 
— Dramatic energy amplifier (gates, amplifies flux ordering) 
— Effects arise in local spacetime; no shielding possible 
— No range limit, since striking distance always zero 


* QP weapons obsolete all other weapons 


Yugoslav Earthquake, Apr. 15 
Followed by Cold Explosion | 979 


Magnitude 7.2 on Richter scale 

Epicenter 33 km. deep 

More than 100 aftershocks 

At Kamenari 

> Adriatic sea mushroomed up 

» Like atomic bomb explosion 

> Signature of a cold explosion 

» Similar to Apr. 1984 test off coast of 
Japan, near Kurils (see inset graphics) 

Note that April is a significant test 

month for the Communists (preparing 

official reports for May Day?) 
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COUNTERING AN INSANE QP WEAPON: 


Quantum Potential Psychoenergetics 
<@® Strike Mentally Controls АЙ Personnel 
CONTROLLED PERSONNEL DISABLE INSANE QP SYSTEM 
(FOLLOWED BY PERSONNEL KILL OF ENTIRE CADRE BY MINDSNAPPER) 


Bon 


Effects arise in local spacetime, 
simultaneously in all minds in 
the targeted area 


CONTROLLED PERCEIVED REALITY. 


Indicators: Captain Button's lengthy A-10 incident in 1997, LIDA device since 1950s. 
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Gulf War Disease: KGB QP Weapon Induced 
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Distant Scalar Potential 
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Figure 30. Mechanism for generating a quantum potential, by iterative 
self-targeting induced into a system of multiple scattering nodes. 
Once a QP is established, spatial separation has little or no effect. 
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D Major Principles for Use of 
CES Quantum Potential Weapons 


= Must disable dead-man fuzing prior to massive 
use of scalar interferometry weapons. 

= Must assure immediate, complete nullification 
of unique enemy assets (quantum potential 
assets, special ships, and energetics weapons). 

= Personnel can be destroyed instantly with 
mindsnapping; area is sferilized of life, and 
effect persists, gradually dying away. 

= Personnel can be disabled instantly with various 
psychoenergetic weapons; area not sterilized. 

= Personnel can be destroyed in short order by 
using EM BW weapons; area not sterilized. 

= |f foe has energetics weapons, then it is a 
quick-draw "gunslinger" contest unless insane 

systems deployed. 

= Complete surprise is of decisive importance. 

= Tailor effect used to specific target, objective. 

= Note: Must use "insane" MAD systems to deter. © "ceo 
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world was destroyed.” “But,” I asked, “what was this thing seen by the chief 
Astronomer?” Frank looked at me with sad eyes.” It was the ‘Red Planet. 
‘The people of earth were completely destroyed by the Atomie Energy trans- 
mitted from this planet when it came within reach. Man, by means of his 
foolish science, had destroyed himself. You see my friend, no one can live 
apart from God forever, 


God did not destroy them. This is not new, as I have repeated so many 
times in my message to the earth people. You never appear to learn by your 
mistakes, your great scientists appear to believe they know everything, and 
because in reality they know nothing, they bring destruetion on themselves. 
and all who- have faith in them. Science under Divine Control is good, but 
without His will, it is evil” 


With those last words, Frank said “Good-bye. 
hand, and walked into the great X-12, leaving me alone with my thoughts, 
and many questions I would like to ask Frank. I then yelled, and found my- 
self within the silver-ball, and in a few seconds, Frank opened the door, I 
stepped out, back again to Christmas Eve 1969: “Welcome Home,” said 
Frank. “Tell us a11 the news.” I told them all I had seen; the ruins, the 
‘monster, the giant space ship, and the story he had told me. 


Frances waved her 


Frank and Frances were sad. “But,” said Frank, "is it not true that 
your world has been warned for generations? The people of earth are work- 
ing to destroy themselves by their foolish ways. God made one race of man- 
kind, some red, some black, some of other colour — but all one race; need we 
tell you that you judge others because their skin is different, or because oth- 
ers have more, or less money, or perhaps their ‘social background’ is different: 
It is little wonder you have war and other problems. We still believe the 
earth man, in general, to be mentally ill; we have great difficulty of convine- 
ing ourselves that sane persons would behave as earth people do." 


“In our first message we told you of our surprise to see the people of 
earth running around like insects, doing little of practical or constructive use, 
but just living as play boys, for self. Most of you end your lives sadly; even at 
this moment your nations plan to murder each other, watching to see who 
can throw the first atomie bomb, to blast the other, if possible, without get- 
ting hurt. You in Canada have the highest standard of living on earth, and in 
what manner do you thank God? It would appear from their actions, that the 
people do not appreciate their lucky position. From what we see, none of the 
earth people are satisfied with the good life, world conditions in this age ap- 
pear to be the same as they were before the great flood; when every one ex- 
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22° Quantum Potential Weapons: 
E Major Principles (Continued) 


= Three major classes of use exist: © mete воен 
Б ri bulk energy only (as in bulk heating or cooling) without 


ES. of internal stn acting of the bulk energy, so that vacuum engines 
appear in target 

-Use of more deeply nested engines allows direct intervention in mind, 
long term memory, perception, thoughts, emotions, personality 


* Use of vacuum engines allows engineering at a distance of: 
-Atomic nuclei Atomic nuclei including structures, reactions, and transmutations 


tter Bulk matter Includir translations, lattice bonding, chemistry, chemical 
ions, electromagnetic interactions 


инету зу 
> cellular control (recovery) system 
» Popp's cellular control system 
— Cells including: 
icturing, differentiation and dedifferentiation 
» Genetic changes, chemical changes 
» Induction of disease er without normal disease vectors 


Lind oer HEL interface, in ا‎ gig long-term memory, perception, 
el 
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Separated points are superposed in MCST 

* Connection is instant and bidirectional 

* Propagation through ST does not apply 

* Energy or vacuum engine input to one station 
instantly appears at each and every other station, 
undiminished in magnitude 


* Any station may Insert energy 


* Phase conjugation insertion 
negates 
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respons) QuakeChinss 


Quake in Tangshan, China 
28 July, 1975 


e 7.8 on Richter scale 

e Hundreds of thousands killed 

e Accompanied by extensive light, 
electrical effects 
= Starting $ to 5 days before 


= Communications interference 
within 250 km 


— Sky lighting observed OT E BEARDEN 195 
® [Personal comments] 
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Counting Rifles: Put up or shut up! 
(Exchanging Earthquakes) 


Opening bet 


- Quebec 25 Nov 88 

- Pasadena 3 Dec 88. 
Raise you 

-Armenia 7 Dec 88 
Call - what do you have? 

- Malibu 18 Jan 89 


Four aces 
- Soviet Central Asia 23 Jan 89 
Clear table (stress relief) 


- Bakersfield et al various 
Or асан 


upto. 


Inston t Communication 
by a Quantum Potential 


ine 


BOA CONSTRICTOR LIGHTNING STRIKE 


Westerners tend not to react to slowly increasing things, 
but react to rapidly increasing things. 
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CHARACTERIZING A GIVEN RISK OR RISK FACTOR 


075 


100 


Crisis 


Probability of 
Materializing 
100 5 
075 
0500- 
- — 025 + 
Unlikely 
000. 
000 025 0.500 
Negligible | Marginal | Critical 
Consequence (or Disutility) of Risk 
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TECHNICAL RISK MANAGEMENT 


SUPPORT RESEARCHIS TECHNICAL RISK REDUCTION 
AND MANDATORY FOR ANY EMERGING TECHNOLOGY 


SUPPORTING TIME. ————ь RISK 
PHENOMENOLOGY — — — — —»- 
EXPERIMENTS AND MATH MODELING 
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Aum Shinrikyo's 
Sarin Faeili 


‘The interior of Satian No. 7, a suspected roduction plant 


Chemical plant (the firstfour stages for production 


— 
STEPS 4 8 5 reya 


Reference: Senate Subcommittee Hearings 


[d Pat Two ш 


copt eight persons were destroyed. The people of that day were almost the 
samo as the people of earth today: They were very religious, but worldly, ma- 
terialistic minded. Note that before the flood, they had about the same ‘new’ 
morality as you have on earth at this time, and that is the reason for our 
coming in large numbers. You will note that the people before the flood were 
laughing at the few who saw signs, laughing at the silly old man building his 
flying-saucer (Are), no one saw the signs. Note today, very few see our space 
ships; Yes, the majority laugh, for as Christ said “There are none so blind as 
those who refuse to вее'. Only those who believe can see further than their 
nose, and that is why you saw ruins.” 


With these words, Frank ended his talk, and Frances said she would 
give us a little talk for us to meditate on. "I will not say very much Arthur,” 
she said. “We must leave, but we shall return soon, and at that time I will 
bring you another meditation. Here are a few thoughts about ‘Visions.’ Have 
you ever considered, my dear Arthur,” she said, “that God's truest servants 
have lived by the power and guidance which came to them through their ‘Vi. 
sions; while they looked not at the things which are seen, but at the things 
which are not seen. ‘To most people, Venusians and your people of earth, and 
those of other worlds, glad and happy days come from time to time. Let us re- 
member to keep our eyes and hearts open, to drink in all we ean of joy in what we 
see and hear, during those glad days. It may come true even for us, that God 
should be with us in our gardens, and that we may learn to know Him better 
through the things that are made. But, how may we keep this spirit of life and. 
light with us when the days darken, again, and the shadows fall so early? Have 
we any inner vision, which is not dependent on the various happenings of our 
lives? What can make us brave and quiet in grievous anxiety? What can steady 
us when the cloud of depression and sickness comes to us? What can calm us 
when the deep dark shadow of death falls or, our homes and takes with it all our 
joy? What can give us patient wisdom with, and loving interest in, the children, 
‘old and young, according to their need? What can inspire us with understanding 
and love for all creatures? You know the answer, the world knows the answer. 
‘Your world trouble is the direct result of your rejection of the simple truth, as 
taught by Christ. Anticipating this rejection of idealism, of the true idea of God, 
this salvation from all error, physical and mental, Jesus asked, "When the Son of 
man cometh, shall he find faith on the earth? ^ With these words my Venusian 
friends bid me goodbye, leaving me with the greatest truth, and wonder of my life. 


T expected wonders. I saw a miracle, 


In Scalar Beam Interference Zone 
اا‎ 
» De-phasing of wave/antiwave pairs occurs 
+ Zero-summation destroyed 
» Ordinary EM reappears [Whittaker 1904] 


» Ordinary energy appears or disappears 
(i.e, may produce heating or cooling) 


e Energy bottle effect 
• Can add or extract EM energy 
• Can produce specific ST curvature engines 


© Т.Е. BEARDEN 1999. 
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w Physicist Schappeller A 
Auralaz Munster, Austria: 
= British Intelligence interview, about 1948 
—-Used Kaluza-Klein theory 
-Worked with Russians 
= Schappeller claimed he could: 
—Cause "implosions" rather than explosions 
— Use gravitational and electromagnetic 
energy 
— Cause large areas of the ocean to freeze 
— Tap earth-ionospheric field 
—Produce enormous energy 
= This is precisely what Hellman worked 
on in the USSR, after WW Il! © шы 
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Initial Soviet Plan for 
Cold War, After WW II 


= Develop and deploy SAM bomber defense 

= Catch up in atomic weapons 

» Master and apply rocketry 

= Wed atomic warheads to rockets 

1 Initiate "Cold" War 

—Bleed the dragon 

—Guerrilla wars 

— Terrorism 

-|nsurgencies 

= Find, develop, and we ‘ 
next ‘great technical breakthroug h 
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area as highest national priority 


ve T e cance 
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Josef Stalin: Absolute Dictator 
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* Secret police and sples everywhere 

* Purged his own officer corps 

* Always deeply suspicious 

* Regularly purged his enemies or those 
perceived to be shaky or untrustworthy 

* Absolute power, justice had nothing to 
do with it 

* Opponents often Just disappeared 
in the night, never to be seen again 

* Secret police often tortured, killed them 

* Others sent to slave labor camps to die 
by severe work, starvation, and beatings 
or downright massacre 

* Had experienced unusual abilities of 
Wolf Messing, so knew that some 
persons could do unusual things 

* Forced Soviet weapon physics into this 
psychoenergetics realm also 
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5 m Assembled Academy 


ize S 
“The destiny of communism has been frustrated by the U.S. development of the 
atomic That is not the last great technical breakthrough. The next one 
be Soviet! You will provide me with that great new technical breakthrough at al 
speed, or | will have your heads. Do! make myself clear, comrades?” 
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ee Significant 
Soviet Statements 


="In the final revolution, it does not matter if three-quarters 
of the earth is destroyed, so long as the other quarter 
emerges communist." [Lenin] 


= "If a means of total neutralization of foreign missiles is to 
be found, it can only come from a group of new principles 
in physics, called energetics.” [Nobelian Petr Kapitsa, to Nikita 
Khrushchev, in answer to Khrushchev's demand for a 100% method of 
defense against long range missile attack.] 


= "We will bury you." [Khrushchev, to Nixon, Kitchen Debate] 


= "Ме have a new weapon, just within the portfolio of our 
scientists, so to speak, which is so powerful that, if 
unrestrainedly used, it could wipe out all life on earth. 
It is a fantastic weapon." [Khrushchev, speaking to the 
Presidium, Jan. 1960] © ws TE етен 
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© Nighttraning\mission| May 27, 1997 \ 
IS Jom sane Wing as Captain Bto d, Ñ 
© This was а second |psychoenergetics strike 


r—— 
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T-Polarized Beam Projector 


For intercepting and Distant Masses 
at Various Angles and Distances 


A beam projector interferometer Spacetime 
may be swept in azimuth and curvature 
elevation, under computer control. 
The inte nce zone can be 
quickly swept through the 
surrounding volume of space. 


\ Puset putse2 


booten 


Time-Density 
waveset Sna 
erator 2 *| Delay 
9m generator 
1 ү 
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5) Possible Tests (1) ee 
Е ааа Е 


© 1958 nuclear accident in Urals 

@ Disease induction in U.S. Embassy 
personnel in Moscow 

e Siberian disease/death transmission 
experiments 

@ Destruction of USS Thresher nuclear 
submarine, Apr. 10, 1963 

e Nuclear explosion transmitted into 
ocean underwater, 100 miles north 
of Puerto Rico, Apr. 11, 1963 


ee ces 
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Possible Tests (2) — . 

LI Б F-111's downed in Vietnam 

immediately after deployment 
= Several large earthquakes 
= Mysterious aircraft losses in groupings 
= Numerous underground "nuclear" tests 
= Nuclear tests at oa without 

associated seismic activity 
LI nn altitude rumbles, snaps, booms 

= English coast 

= Off East coast of U.S. 

=. ГУ, West Coast of U.S. in 


@ mere мсн 
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CHAPTER 8 


After the great X-12 had left Lac Beauport on that cold morning of 1969, 
Frank sent the following message which I received on the Tesla-Scope:—"The 
people of your world are on the verge of being wiped out by a cataclysm, as 
the result of the approaching Armageddon, whereby combatants and civilians 
alike will he blotted from the face of the earth if something is not done to stop 
the present methods of evil and hate, which appear to be spreading all over 


the earth: 


ON WAR AND HUMAN RIGHTS: 


"Only sensible recognition of all national and individual 
rights of all people, and the right of all people to live in accor- 
dance with God's law will avert thia cataclysm. 


“The wholesale building of destructive engines of war will 
not save the world; and is only the method of lunatics who have 
lost faith in God. It is the right and duty of all sane thinking peo- 
ple to deliberately and definitely think of Him, and peace. All of 
the people on earth, each one of you, will be responsible for every 
life lost. It is not so much of what you do, but that which you do 
not do - for good, as you may read in the third chapter of Revela- 
tion. Each one of you will be held responsible if you do not do. 
your utmost to prevent hate, or war. Biigins/o? way Which! is 
murder, are not required to prevent war If you expect God to 
help, you must keep His law. If you keep that thought in mind, 
sour problem will be solved. But to have peace, we must have 
peace in our hearts, for that which we receive is the reflection of 
our own desire, even if we do not know it. No one can deceive God 


EDITOR'S HEADING], 
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Р SP Tests (3) 


. rip d ree 
О Gold Explosion off Kurils 1984 
— First, a cold explosion. E 
Then test of glen Tesla eM 200 mda: 
* Tests offset from shuttle launch Nov. 85 
* Kill of Arrow DC-8,Gander, NFLD Dec. 1985 
• Titan kill, Vandenberg AFB, CA early 1986 
* Kill U.S. Challenger, off Cape Canaveral 1986 
• Earthquakes induced, 1986-88 
* Dozens of tests of shields around the world 
• Decades of radiating U.S. Embassy in Moscow 
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Possible Tests (4) 
o Extensive tests 1990-99 in Western Australia 


Engineering of weather since 1990 by Yakuza 
Е dudding test in WA in 90s 


e C-130 engine flameout kill Ф "тео 
• TWA-800 kill 1997 
• Gulf War Disease Induced, 1991 


О eo кувала pps 

• Psychoenergetic control of Captain Button 
e Psychoenergetic control of Captain Svoboda 
О ааа 
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[Mushroom cloud rising from sea 


| © 0514 hrs, 9 April 1984. 
• Gray-white cloud appeared 
* Rose 60,000 feet in 2 minutes 
• South of Kuril Islands 
— 180 miles southeast of Hokaido 
TTE 


• Soviet testing scheduled 
,at 2100 
| shout eles away a at hrs, 
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Launches from Cape Canaveral 
and Vandenberg AFB 
Provided Practice Targets of Opportunity 


g 


The sinking U.S.S. Thresher, with her controls 
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= ГЫ РТ 1 


D-1 pem E = | D4 


Radiation Counters 
SS 
RC-1 [Г c: 


RC-2 RC-3 RC-4 RC-5 RC-6 
=i PHS | 
m [22] 

+ Experimental Region 


Figure 32. Embodiment of an instrumental array sufficient to discriminate when 
time-density charging has occurred, and that transduction of time-charge 
decay is occurring. © тшн om 
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Transmutation of Radioactive Nuclei at a Distance 


Interferometer fray be multiple ‘Spacetime 
played trough fera is curvature 
d through the radio- engines act 
ез of the nuclear within апу 
ы to be neutralized. intercepted 
Specific engines may be used radioactive 
for altering specific isotopes. Waste. 


„| Waveset 1 
generator [~a 
т 
Engines 
Calculation 
* Trans- 
|__| Waveset 2 mission 
Generator Control 
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Nuclear wastes. 
in pA in 


скелу etc. 


PoF 
T 
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Transmutation of Radioactive Nuclei (2) 


Active Spacetime 
Curvature Engines 


Specific spacetime curvature Zone of action 
engines used are to add excess 
enérgyto selected radio- 
nuclei, including intermediate. 
decay isotopes. In this way, 
decay is dramatically speeded 
up. 


wastes, adding 
excess energy 


Nuclear wastes 
in storage, in 


| J wavesetz| | eon EPS 


(De 
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әп 


Typical Shield) fest Northern Route to Japan, 


18-27 km diameter 


Asahi Evening News, Tokyo 
June 22, 1982 


Multiple tests seen per month, for years. 
Pilots simply.ceased reporting them. 


кардуу cheniere огрйшаре. 


eapons/Tshildtsmjpg8.11.2008 1:28:22 


Charen Bic Per Two 123 


because He can see into our hearts. In the past, from that which 
we see of you, the world has always been ready to blame God, or 
bad luck, or even to say "There is no God’ because He did not pre- 
vent sickness, death, and war, or to save you from the results of 
your sins. How can you expect Him to help you, when you only 
pretend to keep His rules or to even say that He did not give you 
‘enough strength to keep them? 


“Therefore the answer to all of your problems is to be honest 
with yourself, give up your foolish lust for personal wealth and 
power. Take a look at your history, where are all the great peo- 
ple? Whore are your war lords? You know the answer. Is there 
any future for all those dead earth people? Did they take their 
silly power and false pride with them? Was their lust for power 
worthwhile? 


“If the millions of people on earth were to wake up and put 
Christian leaders to govern them, using only the law of God, the 
results would be peace and happiness for all. 


According to the sixth commandment, “Thou shalt not kill.” The true 
meaning of this has been rendered by Christ in His Sermon on the Mount, 
which you may read in the book of Matthew, Chapters 5, 6, 7. Some people 
try to make themselves believe they are not guilty of murder, because they 
have their own personal meaning of the law. Blinding yourself to the truth 
does not make you one bit less guilty? Entering into, or encouraging of wars, 
or the envy of others, to hate or to dislike, to control by the force of will, to 
hunt for sport, to kill anything, to destroy any good desire on the part of any 
one, it is all murder. As Christ said, angry and evil passions are the seeds of 
murder, Cain first envied his brother, and after that he murdered him, 
The Pharisees first hated Christ, and after that they were the means of His 
being put to death, Christ our Saviour not only did not go about wounding 
and injuring men, and putting them to death, but He went about befriend- 
ing them, and doing them good, and we must, according to our opportunity, 
go and do likewise. 


"Let us all reflect also, that when one thing is forbidden in 
scripture (and common sense), the thing contrary to it may be 


hpJ/www.chenierc.org/images/wcaponsitwice2sm jpg 


To win its freedom in the long run, usually a group must 
defeat its attackers or suppressors at least twice. 
* We fought the British twice for our independence. 
* Weare fighting ourselves twice to free the 
A Slaves. American Civil War 
-Civil rights struggle 
* We beat the Germans twice, in WW І and WW II 
* We beat the Hispanics in the Spanish-American War. 


(pats once. ‘They're winning the second by crossing 
. The U.S. is becoming a Hispanic Nation). 


But we also have some unfinished business at hand. 
* We checked the Russians in the Cold War. Once. 
* We checked the Japanese in WW Il. Once. 
* Wechecked the KGB in the Cold War. Once. 
* We checked the Communists in the Cold War. Once. 


We checked Saddam Hussein in the Gulf War. Once. 
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See гае Scalar EM Interferometer 
CIS (LAS) Accident Near Urals, 1958 


= 1958 nuclear explosion near Urals 
— Signature of large scalar interferometer (LASI) accident 
— Buried atomic wastes suddenly exploded 
— Large region contaminated to this day 

= Soviets were well along with advanced LASI prototypes 
and testing 


— Khrushchev announced forthcoming advent of these "fantastic" 
weapons in Jan. 1960 


— 1958 difficulties could have been resolved by 1960 

= Expected 1958 cause: transmitter short-out and 
failure in a nearby LASI discharged its cumulated 
energetics beam energy into the ground 

» Spreading ground pulse struck nearby atomic wastes, 
fissioning nuclei 
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THE KGB/YAKUZA-AUM WAR PLAN 


Dud all quantum potential weapons in other nations via psychoenergetics. 


. 

® Remove U.S, Israel, Brazil, West Europe as military powers. 

* Destroy nuclear weapons, hostile energetics weapons, hostile ships, 
80% of targeted popülaces in first hour of strikes. STRIKE! 


LEASE TRAIN ESCALATE 


б 
3 
Aumfrakuzs 
Acquired 
M nem 1991-94 
Scalar EM Began extensive 
(Energetics) | training of AUM- 
Weapons. Yakuza crews 
Gom in Russia with |g, 
Geosurvey | Practice firing 
See | fe Meme lone U.S. targets, 
(Western ustralia. Jteam | 315916 USAI 
Meum) | onoverwena: | Diae USAF 
for training. wid senator: ValueJet? A-10s 
KGB Tested ОР | engineering. | surged 
population wpn | Preparing for | Ура 
(Guif War occupation of 
Syndrome) | West Australia | Scala in 
O m oot selected pathogens. 
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strategic deception plan. 


scalar interferometry. 


Plan 
igger terrorist BW, & WMO attacks. 


Enhance BW Infections with ОР 
When ready,counter insane QPw 

with psychoenergetics. Destroy ОР wens. 
Dud all nuclear weapons worldwide; 
Time snap scalar weapons sites 
Attack major target populations w/QP. 
Then cleanup with interferometry strikes. 


hup: 


Why Western Science is 
Ignorant of KGB Energetics 
e Foundations of electrodynamics and much of 
Western physics are seriously flawed 
e Only just rediscovering longitudinal EM waves 
e No knowledge of using time-polarized EM waves 
e Does not know a powerful GR is hidden in EM 
Ignores inner structure of potentials, waves, fields 
Hotly defends errors, ignores for a century 
Determined to push big nuclear science 


Suppresses research to approved dogma by 
rigorously controlling precisely what esearch the 
funds can be used for 
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Transmutation of Radioactive Nuclei at a Distance 


Interferometer (may be multiple 
beam or single beam) is 
d through the radio- 
of the nuclear 
pein MON heey 

Specific engines may be used 

Tor altering specific isotopes. 
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THE YAKUZA. 


THE YAKUZA 
(JAPANESE MAFIA) 


To do business with Japan is to do business with the 
Yakuza 


The Last Samurai, Defending Bushido 


< 3 Major Yakuza Groups, In 
Coalition. 
+ Penetrate Japanese Government. 
+ Open Offices, Signs on Street. 
+ Public Romanticizes Yakuza as 
Last Japanese Samurai 
+ In Large High-Tech Corporations. 
+ In Control of Japanese Banks. 
+ Japanese Real-Estate Rip-off. 
+ $500 - 1,000 Billion per Year 
Income. 
+ Rapidly Spreading in U.S. 
e Uniting Mafia Groups Worldwide. 
e Coalition with Aum Shinrikyo. 
+ Leased Russian Energetics 
Weapons. 
+ Crews On-site in Russia, Trained. 
e Practice Firings into Western 
Australia for Three Years. 
(Dozens of Shots per Month) 
+ Now in Escalation Phase, Killing 
U.S. Targets. 
+ All-out Strike on U.S. ready 1999- 
2000. 
+ Now held in check by KGB, dead- 
© 1995, 1996, 2001 T.E. BEARDEN man 
fuzed by small nation friendly to U. 
s. 
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Yugoslav Earthquake, 
Followed by Cold Explosion Ё 

= Magnitude 7.2 on Richter scale 

= Epicenter 33 km. deep OFF JAPAN, NEAR KURILS 

= More than 100 aftershocks 

= At Kamenari: 
- Adriatic sea mushroomed up = 
— Like atomic bomb explosion 
— Signature of a cold explosion 
- Similar to Apr. 1984 test off coast of Japan, near 

Kurils (see inset graphics) 

= Note that April is a significant test 
month for the Communists (preparing 
official reports for May Day?) 
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Foundations of a New Science 


By T.E. Bearden 
November 12, 1995 


It is a pleasure to accept the offer of John and Larry to write a column in their new InterNet 
magazine. Theirs is a great venture, and with the energy and knowledge they bring to the task, one 
can be confident of their success in making this a very interesting and informative publication. 


There is a new "rebel" science slowly being born, with most of the work being done outside the 
universities and orthodox scientific community. In the months ahead it will be my job to try to 
acquaint you with the gist of what's going on, and what all the excitement is about. 


This first article is deliberately just introductory, and its purpose is to interest you in the unusual 
fields we are going to be covering in more scientific detail, in future columns. We will also be listing 
a variety of references from the technical literature, which bear upon the various points addressed. 


In this first article a little of my own background experience [note 1] is given, so you can decide 
whether you will be interested in what we have to say! 


The real purpose of the column will just be to present information that you may not be able to readily 
obtain any other way. We will not argue or debate with skeptics; nothing productive is to be gained 
by that, If the information we present is useful to you, then our purpose has been accomplished. If it 
‘n't of use to you, then just file it in the old wastebasket, Also, from time to time I may answer a 
generic question, constructed from multiple queries. Individual responses to correspondence cannot 
be provided. 


The work toward a new breakthrough science is going on in a broad spectrum of "fields," most of 
which are not yet recognized by academia as even constituting legitimate areas of scientific endeavor 
(Table 1). 

Some of the major areas involved are: 


theoretical and experimental research in overunity electrical machines, 

free energy research of other kinds, such as devices utilizing thermodynamics phase changes, 

rapidly advancing efforts in cold fusion, 

work on permanent magnet motors, 

antigravity research, both theoretical and experimental, 

6. development and utilization of a "hidden" electrodynamics inside the scalar potential (inside 
voltage), 

7. the "memory" of space and materials; where this "memory" can be deliberately conditioned so 

that space and the materials themselves become causal actants rather than simple inert entitie: 


TTS 
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considered a command, in other words do the positive. "Love 
worketh no ill to his neighbor, therefore love is the fulfilling of 
the law. Do we then feel a tender concern never to hurt any one 
by word or deed? Do all earth people consider it as a part of their 
business in life to support the weak, to feed the hungry, to clothe 
the naked, according to each ones ability, and also to comfort 
them that are afflicted, to heal the wounds which others give, and 
to all without thought of receiving thanks, and to remember that 
our own neighbor does not mean just our own kind, our own race, 
colour or country? It is a silly excuse to say we go to war because 
we must have more territory, for expansion; no country needs ex- 
pansion. Your earth is supposed to be free to all who wish to live 
in peace and good will” 


END OF MESSAGE, 


CHASING THE WILD DRAGON: 


8. direct engineering of quantum change via a new kind of "hidden electrodynamic variables 
9. the direct engineering of the vacuum’s virtual photon flux exchange with matter, 
10. action at a distance, including the deliberate formation and usage of quantum potentials, 
11. direct engineering of the local curvature of spacetime (yes, the direct engineering of general 
relativity, using the new hidden kind of electrodynamics), 
use of the new "hidden" electromagnetics to engineer body cells including the reversal of 
diseased cells, genetics and all, back to a previous healthy state (cellular dedifferentiation, in 
biophysical terms, or cellular phase conjugation, in physics terminology), 
13. research toward the direct engineering of the mind, including both the conscious and 
unconscious minds, long-term memory, and the personality itself, and 
14. a ruthless re-examination (and correction where necessary and possible) of the definitions, 
concepts, and postulates that present physics is founded upon. 


ILLUSTRATION LIST | NEXT PAGE 
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Notes and References: 


[1] For those interested in orthodox qualifications, I have an M.S. in nuclear engineering (1971) from 
Georgia Institute of Technology and a BS in mathematics (1953) from what is now Northeast 
Louisiana University with a minor in electronic engineering. 
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‘Tables: 


Table 1. Fourteen Emerging New Science Areas 


1. Overunity Electrical Machines and Power Systems 

2. Overunity Devices Using Thermodynamical Phase Changes 
3. Cold Fusion and Non-Nuclear Transmutation 

4. Self-Powered Permanent Magnet Motors 

5. Antigravity and Antigravity Engineering 

6. Use of the "Inner" EM Inside the Scalar Potential 

7. Vacuum Engineering, With Vacuum and Materials Memory 
8. Direct Engineering of Quantum Change 

9. Engineering and Structuring of Massless Charge Flux 
10. Action-At-A-Distance, Including Use of Quantum Potentials 
11. Direct Engineering of Local Spacetime Curvature 
12. "Inner EM" Time Reversal of Diseased Cells Back to Health 
13. Direct Engineering of the Mind, Including Software Loading 
14. Unified Field Revision of Foundations Concepts of Science 
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Each of these "major areas" as yet has no single "experts" in the sense THE VIRTUAL TIMES 
that individuals exist who possess a "mastery" of the given area. As an example, in spite of multiple 
researchers and decades of vigorous research, no one is really an "overall expert" in the overunity 
electrical power systems field. The "field" itself is still struggling to be born and is not recognized at 
all by orthodoxy; in fact, many orthodox scientists bitterly resent one even attempting to work in this 
area. There is as yet no cohesive single "theory" of overunity electrical or magnetic machines, 
although our own group is making rapid progress in that respect. But there is still no universal 
agreement amongst even the researchers themselves. Literally the field is still being discovered. 


This "groping dimly toward a new field" should not be too surprising. After all, the early 
electromagnetics researchers went through the same tortuous, agonizing kind of development. They 
were playing with cat fur, glass rods, and pith balls for quite an extended period before understanding 
progressed to the point where Maxwell could mathematically tie together and model the results of the 
experimenters such as Faraday and others. It has taken a century and a half for modern 
electromagnetics and electronics to reach its own present development. It is going to take another 
decade or so before the overunity researchers can overturn several ill-founded parts of the present 
electromagnetics and get the emerging field onto a solid foundations footing and into a solid 
theoretical position, 


In the effort to produce a theoretical model of electromagnetics, Maxwell and his predecessors 
performed a magnificent work. Yet they also made very serious errors (Table 2), which persis 
day. [note 2] Let us list just a few of the more blatant errors in classical EM theory today: 


to this 


First, Franklin guessed wrong on which way electrical current flowed in a circuit. There is no 
definition at all of electrical charge in all of physics, and there is no acceptable definition of potential 
(that is, there is no rigorous definition of just good old "voltage.") There are no "fields of force" in the 
vacuum; there are just potential gradients __ because the vacuum is just one vast potential (virtual 
particle flux) in the first place. Force fields actually occur only in and of the matter in a material 
system. The primary causative agents of electromagnetics are not the so-called "force fields’ at all, 
but are the potentials __ as is well-known in quantum mechanics. [note 3] Maxwell assumed a 
material ether in his equations, The Michelson-Morley experiment destroyed the material ether, but 
the Maxwell equations have never been changed accordingly. The electron was not yet discovered 
when the Maxwell equations were written; the theory does not address electron spin. Maxwell was 
already dead some two decades when Barus’ 1898 paper [note 4] was published, pointing out the 
strange "backwards-traveling" wave (i.e., time-reversed wave) solution to the wave equation. In 
addition, Heaviside and Gibbs had already produced their vector truncation __ this truncated theory is 
the modern so-called "Maxwell's equations" that universities teach today _ of Maxwell's theory. Not 
a single one of them ever appeared in any book or paper by James Clerk Maxwell. [note 5] 


ILLUSTRATION LIST | NEXT PAGE 
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Tables: 


Table 2. Some Defects In Electrodynamics 


Conventional Current Direction Is Reversed 
No Definition of Charge or Potential 

Equations Still Assume Material Ether 

Use of Force Fields in Vacuum is Known to be False 
Treats Charge as Unitary; Instead, It is a Coupled System 
Confuses Massless Potential Gradients as Forces 

Does Not Utilize Mass as a Component of Force 
Erroneously Assumes Force Fields as Primary Causes 
Topology of EM Model Has Been Substantially Reduced 
Does Not Include Quantum Potential 

Does Not Include Proven Action At A Distance 

Does Not Utilize Near Field Coulornb Gauge Effects 
Does Not Include EM Generatrix for Time Flow 

Does Not Unify Photon and Wave Aspects 


. Does Not Include Electron Spin and Precession 


Treats Energy As Existing In "Chunks," instead of as Flow 
Confuses Energy and Energy Collection 


. Discards Half of Every EM Wave in Vacuum 
. Erroneously Uses Transverse Vacuum Wave; It's Longitudinal 
. Omits Phase Conjugate Optics Effects 

‚ Does Not Include EM Cause of Newtonjan Reaction Force 

. Erroneously Assumes Separate Force Acting on Separate Mass 
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Notes and References: 


[2] For an independent statement that electrodynamics, both classical and quantal, are in serious 
disarray, see Mario Bunge, Foundations of Physics, Springer-Verlag, New York, 1967, p. 176. 
Quoting: "...it is not usually acknowledged that electrodynamics, both classical and quantal, are in a 
sad state." Bunge points out many errors in electrodynamics. See also Terence W. Barrett, 
"Electromagnetic Phenomena Not Explained by Maxwell's Equations," in Lakhtakia, A. (ed.): Essays 
on the Formal Aspects of Electromagnetic Theory, World Scientific, Singapore, 1992, p. 6-86. To 
find information on what's wrong with EM theory, one must read foundations literature, not the 
standard textbooks. One of my own contributions has been to point out that the notion of charge q is 
not unitary. In fact, electrical charge should be defined in terms of q ~ m(sub q)~(sub q). In other 
words, electric charge q has a massive part m, and a massless part consisting of its potential phi. 
Further, the magnitude of phi is just the change in the virtual photon flux of the ambient vacuum, due 
to the [quantum field theoretic] virtual photon exchange with the mass of the q. It follows that the 
true electrical charge of a particle is just its native potential ~, which is also a dynamic energy 
exchange with the surrounding vacuum. It also follows that this massless electrical charge changes 
whenever the particle is placed in a potential (in a different ambient virtual photon flux). After all, 
potentials superpose; that is their major characteristic. Note that the potential of the test particle is 
ignored in classical electromagnetics, whenever one speaks of the "E-field" upon the particle. Further, 
the actual structure of this virtual photon flux that comprises massless electrical charge, can itself be 
deterministically structured and utilized to generate nonlinear effects that do not appear at all in the 
present conventional theory. We will be covering many of these effects in future articles. 
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Notes and References: 


[3] E.g., see Y. Aharonov and D. Bohm, "Significance of Electromagnetic Potentials in the Quantum 
Theory," Physical Review, Second Series, 115(3), 1959, p. 485-491. Effects of potentials on charged 
particles exist even in the region where all the fields (and therefore the forces on the particles) vanish, 
contrary to classical electrodynamics. The quantum effects are due to the phenomenon of 
interference. These effects occur in spite of Faraday shielding. The Lorentz force does not appear 
anywhere in the fundamental quantum theory, but appears only as an approximation that holds in the 
classical limit. In QM, the fundamental physical entities are the potentials, while the fields are 
derived from them by differentiation. 
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Notes and References: 


[4] Carl Barus, "A Curious Inversion in the Wave Mechanism of the Electromagnetic Theory of 
Light," American Journal of Science, Vol. 5, Fourth Series, 1898, p. 343-348. 
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Notes and References: 


[5] E.g., see Paul J. Nahin, Oliver Heaviside: Sage in Solitude, IEEE Press, New York. Quoting from 
р. 9: "...nowhere in Maxwell's writings do the equations for the electromagnetic field appear as we 
write them today. Maxwell used an amalgamation of Cartesian component and quaternion notation, 
and it was Heaviside who first wrote the electromagnetic field equations in modern vector form." 
Quoting from p. 92: "In actuality , however, the fields were not the primary reality to Maxwell at all 
(that is an idea that developed after Maxwell's death and is due to Hertz and Heaviside), but rather it 
was Faraday's 'electrotonic state’ that he thought to be the real thing. Like Faraday, Maxwell believed 
that electromagnetic effects are observable results of an altered state of the ether. The mathematical 
formulation of this electrotonic state, for Maxwell, is what we today (as he did) call the vector 
potential." And again, from p. 96: "To Maxwell, however, the vector potential had a most definite 
physical meaning. 
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So the time-reversed EM wave that one finally sees emerging in THE VIRTUAL TIMES 
nonlinear phase conjugate optics in the early 1970s was omitted from the Maxwellian theory and its 
later modification by Heaviside and Gibbs. Maxwell's actual theory is in a higher topology 
(quaternion algebra), and involves some 20 quaternion equations. Heaviside and Gibbs created vector 
algebra, and seriously curtailed Maxwell's theory when they "translated" it into the much lower 
topology of vectors and some four equations. The later addition of tensors as the basis mathematics 
did not restore the lost topology provided by the quaternion model. [note 6 


For the EM wave, Maxwell simply assumed the transverse EM wave that had come from the much 
earlier derivation of the familiar wave equation from the old "plucked taut string" notions. [note 7 

Yet when one closely examines and corrects some of the erroneous assumptions [note 8] made for the 
actual mathematical derivation of this "taut string” transverse wave, one finds (Figure 1) that an equal- 
energy second antiphased transverse "antiwave" is actually produced by the instrument and added to 
the "plucked string's" transverse wave disturbance of the air medium, to produce a longitudinal wave 
of compression and rarefaction in the air itself. The "transverse string wave" in fact never leaves the 
string, The string wave is not the wave that is launched into the medium. 


A similar electromagnetic situation exists. In a whip antenna (Figure 2), the Drude electron gas in the 
conductor does exhibit a transverse "string-type" EM wave of electron precession. However, at the 
same time, by Newton's third law (which Maxwell neglected because at the time the atom was 
regarded as just a blob with no internal structure) the positively charged, phase conjugated atomic 
nuclei have equal energy, highly damped transverse recoil waves created in them. Further, these 
"nuclei-recoil" waves are phase conjugate replicas of the electron gas waves. The total disturbance 
that is launched into the vacuum from the whip antenna is (a) the normal transverse disturbance of the 
virtual photon flux of vacuum caused by the electron gas wave, and (b) the coupled equal-energy 
transverse antiwave caused by the nuclei-recoil via Newton's third law. The amplitude of the material 
antiwaves of nuclei vibration are highly damped because of the massiveness of the nuclei; however, 
they are of equal energy to the electron wave. But when launched into the same vacuum, the two 
equal-energy wave disturbances experience equal damping because they are in the same medium. 
Hence the wave and antiwave are (a) locked together in the vacuum, and (b) of equal energy, and (3) 
of equal amplitude once launched into the vacuum. What results is a vacuum EM wave of rarefaction 
(reduction in intensity) and compression (increase in intensity) of the virtual photon flux of vacuum 
__ just exactly like what is launched into the surrounding gaseous air medium from the "plucked taut 
string” and perturbed body of a physical instrument. The EM wave in vacuum is a longitudinal wave 
directly analogous to a sound wave __ just as Nikola Tesla stated. [note 9] 


‘The vacuum may be considered a scalar potential, in which case it has an internal biwave structure 
(Figure 3). Interference of two potentials — i.e., the hidden interference (Figure 4) of their internal 
wave structures __ in fact already creates all EM fields and waves. 


When the incoming longitudinal "biwave" from the vacuum strikes the atoms of the receiving 
antenna, each atom may be considered a dynamic assembly of multiple dipoles, where each dipole 
consists of one of the electrons in the electron shells and one of the positive charges in the nucleus. 
The receiving dipole in the interacting atom splits the two waves apart again (Figure 5). The 
negatively charged end of the dipole is time-forward, and the positively charged end is time-reversed. 
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CHAPTER 9. 


Some weeks, after receiving the message from Frank, which he sent to 
me soon after the great X-12 had left me on that cold Christmas morning of 
1969, I again heard the alarm sound on the Tesla Scope. Another message, I 
thought. Yes, sure enough, it was Frank. This time with a startling sugges- 
tion, to use his own words. 


“I wish to suggest that you come with us, on our next trip 
to the planet Mars! If you agree, we shall come for you 
sometime around March 9%." 


END OF MESSAGE, 


A trip to the planet Mars: The mystery planet was there life as we know 
it on the "Red" planet? Frank did not mention anything about special equip- 
ment, no doubt he would supply it if it was required. OF course, I asked my- 
self a lot of questions. Mars was far away. We knew now that man could go 
into space, because just recently a man had landed, and walked on the Moon: 
Not so far away from earth as the red planet, it at least proved the possibility 
of going to the other planets at some future time, but it will need something 
far better than a rocket: So during the weeks that passed, I did a great deal of 
thinking, and managed to make up my mind to accept Frank's invitation. 
‘The only things I knew about Mars were all pure theory, no one on earth 
could be sure of anything concerning anything outside of our world, and after 
all, we did not know all, or everything about our own earth! At last, March 
came and with it, my long wait for news from Frank. 


Perhaps you are wondering what kind of ship we had? No need to won- 
der, it was the Venus Space-Ship X-12. Frank had long ago suggested that 
we might pay a visit to Mars. March 9^ turned out to be an almost perfect 


of 


ns 


CHASING THE WILD DRAGON: 


Hence the separated normal-wave-half of the biwave interacts with the electron, to give again the 
familiar transverse "electron precession” wave that we detect with our "electron wiggle-detecting" 
instruments (Figure 6). This detected electron precession wave is what all our textbooks prescribe 
erroneously as the vacuum wave! The separated time-reversed-wave-half of the incoming vacuum 
wave is split off and interacts with the positive end of the receiving atomic dipole, in the time- 
reversed atomic nucleus, thus generating Newton's third law reaction force to provide the recoil of the 
nucleus. Present physics has ignored this second wave altogether, because of the serious error in the 
original derivation of the wave equation from plucked strings. Thus physics presently has absolutely 
по causative mechanism for Newton's reaction force. Instead, scientists just "mystically invoke the 
appearance of this magic force." Describing that something occurs, and naming its occurrence, does 
not constitute advancing a causative mechanism! 


ILLUSTRATION LIST | NEXT PAGE 
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Notes and References: 


[6] E.g., see T.W. Barrett, "Tesla's Nonlinear Oscillator- Shuttle-Circuit (OSC) Theory," Annales de 
1а Fondation Louis de Broglie, 16(1), 1991, p. 23-41. Barrett shows that a higher topology EM model 
(e.g.. quaternions) allows shuttling and storage of potentials in circuits, and also allows additional 
EM functioning of a circuit that a conventional EM analysis cannot reveal. Tesla's actual patented 
circuits in fact exhibit this higher topology, when a quaternion EM analysis of them is performed. No 
orthodox vector/tensor analysis can show this. 
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Notes and References: 


[7] All the early experimenters seemed to assume the transverse string-type wave automatically for 
the vacuum medium. E.g., Faraday speculated that light and radiant heat might be transverse 
vibrations propagated along his "lines of force," from which the direct "plucked string" analogy can 
readily be seen. In short, he considered that his lines of force could be perturbed to vibrate laterally, 
just like a plucked string. See M. Faraday, "Thoughts of Ray-Vibrations," Philosophical Magazine, 
(3), vol. xxvii, 1846, p. 345. Maxwell also assumed the transverse EM wave in vacuum without 
question, as did Heaviside, Hertz, and Gibbs and as has almost every electrodynamicist since then. 
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[8] The worst is the assumption of infinitely rigid endposts holding the taut string, so that по 
movement of these endposts occurs. This further assumes that no induced movement of the body of 
the instrument occurs. The end result is to eliminate all of that wave that is produced in the body of 
the instrument, and retain only the transverse wave produced in the string. In the first place, this 
standard procedure has now become a total violation of Newton's third law, which among other 
things requires that forces be formed in oppositional pairs. So the standard method for the launch of а 
wave from an instrument is flawed. Specifically, the "transverse string wave" is falsified insolaf as its 
appearance in the surrounding medium. This is not the wave that actually exits the instrument and 
that is launched into the medium. This universal oversight on the part of mathematicians and 
physicists is a colossal joke upon them. Literally, when a physicist writes the transverse wave 
equation on the board, he has just discarded exactly half the physics. This means that, in his 
interactions, at ће end there will suddenly appear this mysterious, mystical "equal and opposite 
reaction force" that is created by the erroneously ignored antiwave. So he has to piously invoke this 
reaction force "from the blue.” Yet quantum field theory teaches us already that all mechanical and 
electromagnetic forces on a mass are generated by absorption and emission of virtual photons. Hence 
Newton's third law reaction force must also be so generated. This means that there must exist an 
equal number of virtual antiphotons interacting in the antiforce, as there was virtual photons 
interacting in the causative force. By symmetry there must also exist an equal and opposite wave, or 
antiwave, made of these same antiphotons. The actual disturbance that entered from the vacuum must 
therefore have consisted of both wave and antiwave. QED. 
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Air medium disturbances generated by plucked string. 
Two waves are created, both slapping the air medium at the 
same time, but in opposite directions. A disturbed medium 
oscillates according to its own degrees of freedom. The air has 
more degrees of freedom than the string. А wave of compression 
and rarefaction is created in the air medium. 
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Modulations of virtual photon flux 
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absorption and emission, The electron gas "slap" and the 
nuclei gas "slap" of the vacuum medium are equal in 
energy. Hence they inject equal numbers of virtual photons 
into the vacuum, creating equal and opposite vacuum 
disturbances. This gives a vacuum wave of alternating 
compression and rarefaction. This vacuum EM wave is 
similar to a sound wave, which is modeled longitudinally. 


Figure 2. Launching an EM wave from a wire antenna. 
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[9] See Nikola Tesla, "Pioneer Radio Engineer Gives Views on Power," New York Herald Tribune, 
Sep. 11, 1932. Quoting: "..1 showed that the universal medium is a gaseous body in which only 
longitudinal pulses can be propagated, involving alternating compressions and expansions similar to 
those produced by sound waves in the air. Thus, a wireless transmitter does not emit Hertz waves 
which are a myth, but sound waves in the ether, behaving in every respect like those in the air, except 
that, owing to the great elastic force and extremely small density of the medium, their speed is that of 
light." Today the QM vacuum has been theoretically and experimentally shown to consist of a "gas" 
of virtual particles, rather like Tesla stated. Tesla was also correct about the longitudinal EM wave in 
the vacuum, He was also correct in his statement that a fundamental charged particle can alter its 
charge, if one considers the massless charge ~ of charge q separately from the mass m of charge q. 
When the charge q is placed in a nonzero potential У, it follows that the new charge of the electron is 
simply (~+V). 
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Figure 3. Internal Wave Structure of the scalar potential. 
A harmonic set if wavepairs, where in each wavepair the two 
waves superpose spatially, but travel in opposite directions 
The two waves in each pair are true phase conjugates and 
time-reversals of each other. Thus they comprise a coupled 
wave and antiwave. The photons must also be coupled into 
photorvantiphoton pairs, by a strong application of the 
distortion correction theorem of nonlinear optics. 
Each wavepair is a standing electrogravitational wave. 
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Note. 

* Positive energy: radiates. 

Negative energy: energy sink. 

* Fixed energy: Trapped; does 
not radiate or absorb. 


Interference Zone 
(Potential gradients) 
Normal EM Energy: 
May be positive, or 
negative, or fixed 
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( 8 to 20 harmonic wavepairs each ) 


Figure 4. Scalar potential interferometry provides action-at-a- 
distance. It already creates normal EM fields and waves. 
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MECHANISM FOR NEWTON'S THIRD LAW 
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phase waves of photon/antiphoton 
coupling and uncoupling in the vacuum. 


The atom is an assembly of dynamic dipoles. 


A dipole splits the graviton into a photon and an antiphoton 
The photon interacts with the electron, producing the action 
The antiphoton interacts with the nucleus, producing the reaction 


Figure 5. Graviton interaction with matter produces the 
photon interaction and Newton's third law reaction. 
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day for take-off. I waited for the alarm to sound on the Tesla-Seope, again 1 
had no sleep during the night of March 82, but at last the alarm sounded at. 
around 2 A.M. I again ran outside, in the hope I might see it landing, but. 
there it was, at the same spot. I walked up to the door where I was welcomed 
by Frank and his charming companion, Frances. “Welcome old chap,” they 
said. “This will make history for you,” said Frank.” Yes, indeed.” I replied, 
"Mars has always been an interesting subject, but few if any earth people be- 
lieve there is life, as we know it, on that planet.” “Wait until you arrive 
there,” said Frank. In the meantime, the great X-12 was far above earth, 
which now appeared as a beautiful star, from so far away. The X-12 picked 
up speed, What speed: No earth man can imagine, contrary to all earth- 
science theory, the X-12 at such a speed, should have been completely de- 
stroyed, for it was moving 27 times the speed of light: At this speed we should. 
reach Mars in about one-hour, allowing for slow-down at the half-way mark, 
and the landing. It was around 4 AML, earth time, that we landed on the 
surface of Mars. Naturally, I was tremendously excited. I had looked for- 
ward to a possible trip to the red planet ever since our first; visit to Venus on 
the X-12. NOW here was I standing on the surface of this mystery: What: 
next?” I asked myself „As Frank opened the door, he told me to “go ahead. 
Arthur, step out. You have the honour of being the first earth man, since 
Adam left here, to walk on Mars.” “But,” I asked, "will I be able to breathe? 
What kind of air is it?” I soon found out, yes, it was good air, better than on 
earth, here so far there was no smell of smoke; yes, it was clean fresh air. I 
felt no discomfort, Frank and Frances followed closely behind me, and we 
walked towards a large group of rocks, but what rocks: Some of them were 
about 45 feet in diameter, and thousands of them covered that which ap- 
peared to be, otherwise, a large field, and in the far distance were a range of 
hills. We walked up to the nearest large rock, which appeared to be almost. 
jet-black. Frank seraped away a layer of soft earth, and by so doing, disclosed 
something bright. “What is it?” I asked. “Looks like gold,” replied Frank. 
“Gold!” I exclaimed. “Yes,” said Frank, "it is pure gold, but to be sure, let us 
test it, shall wo?” ОГ course I agreed, so we returned to the X-12 and ob- 
tained a test outfit, something like the Tesla-Bridge, with which we soon 
proved the rock to be pure gold: We then made a test of all the nearby rocks, 
and to our surprise, and delight all of the rocks in the field were indeed, solid 
gold. "Well", I remarked, “if we could bring that one big rock to earth, we 
would be the richest people on our world, There is more gold in that one rock 
(pointing to the 45 foot high monster) than in a11 of our world!” “О.К. said 
Frank with a grin, 
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Figure 6. Currents in and along a conductor, with electron precession. 
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CHASING THE WILD DRAGON: 


Further, if we should trick the time-reversed wave half into coming THE VIRTUAL TIMES 
outside the atom instead of going inside to interact with the nucleus (Figure 7), then it follows that the 
nucleus would not recoil. In that case the interaction would appear to violate Newtonian third law 
reaction. Phase conjugate mirrors already do just exactly this when they emit a phase conjugate 
replica wave. They direct the antiwave outside and away from the atom instead of inwards into the 
nucleus. So they do not recoil, no matter how powerful a phase conjugate replica wave they emit. 


Finally, we can also show that the EM wave in vacuum is longitudinal, by yet another approach. The 
electrons in the electron gas in a conductor are spinning, and they are severely constrained 
longitudinally to be able to move only very, very slowly down the wire. So when perturbed, they act 
as gyroscopes, and precess at right angles to the perturbing force. The fact that the gyroelectrons in a 
wire move radially almost entirely, and only "slip" down the wire very slowly with a "drift" velocity, 
already proves conclusively that the incoming vacuum disturbance was longitudinal. The precession 
of a gyro is at right angles to the perturbing force. Therefore rigorously the vacuum EM waves are 
longitudinal, because the gyroelectrons moved transversely. The present assumption of the transverse 
EM wave in vacuum contradicts the entire theory of gyroscopes! [note 10] There are many other 
errors in classical EM that we will point out in future articles; this should give the reader a flavor of 
what is in store for him in future articles. 


So there are no truly satisfactory "experts" in any of the 14 fields. Yet there is still something to be 
said for having some years of experience in one or more of the areas, I have had the good fortune or 
misfortune, depending upon one's viewpoint, to be involved in various of those 14 activities for some 
30 years or more, and am active in several of the areas now. My colleagues and 1 are particularly 
active in researching overunity electrical devices (see Figure 8), to include the effects of controlled 
chaotic oscillators, charge-blocking oscillators, and oscillators driven by in-shuttled (bridged) 
Poynting field energy density flow ExH. Parametric oscillation is known to have yielded overunity 
electrical machines and was fully reported by Russian researchers in the Russian and French 
technical journals in the mid 1930s. [note 11] We will further cite that little-known work in future 
articles. Also, we are working mightily upon true negative resistors (Figure 9), wherein the resistor 
scavenges some of the disorganized energy from the vacuum's energetic exchange with the charges in 
the system, organizes and collects it, and then outputs that collected energy flow into the external 
circuit, Such a resistor acts as a power source. Kron, perhaps the greatest of the electrical machinery 
scientists, is known to have produced such true negative resistoi 


I have also proposed a theoretical explanation of the Priore device (Figure 10) in France which in 
laboratory animals demonstrated remarkable cures of terminal tumors, cured trypanosomias, reversed 
atheriosclerosis, and restored suppressed immune systems. The Priore work was not anecdotal, but 
was performed under rigorous scientific protocols, working under the auspices of renowned French 
scientists such as Courrier and Pautrizel. The work is properly reported in numerous papers in the 
French medical literature. [note 12] The results were certainly achieved, but neither Priore himself 
nor the scientists of the day could understand the mechanism involved. The deciphering of that 
causative technical mechanism utilized by the Priore group required 10 years of intense effort. The 
results have now been published in the journal Explore! and are there for anyone to read. [note 13 


ILLUSTRATION LIST | NEXT PAGE 


apii hescom/ritervbeandenipage0Ds hm (1 of 2)24, 1.2008 2026541 


CHASING THE WILD DRAGON: 


apyright T E Bearden 1995 


Comments may be sent to 
ШЕШЕГЕ] we Editor of The Virtual Times 


Пароли hsv com/vrtertbeurden/pageOO8 hm (2 of 2)24 11.2003 20:26:41 


PHOTON INTERACTION WHEN ATOM PHASE CONJUGATES. 
PHOTON 


ANTIPHOTON Q- Excitation 


"TUS SIBI, 
ae a 
Ber oF le eeece 


Protons 


Фе 


е- и = 
signa wave f AS, А b N 
Ы 7 - mp’ E 
(GRAVITONS) 47 \ / \ ЕШ 
ANTIPHOTON NM 
N 
Ы 


Arlipholons 
SIGNAL WAVE 


pump wave 


* Dipolarty of the atom separates photon and antiphoton 
Photon interacts with electron. 


Pumped nonlinear atom acts as a pumped phase conjugate mirror. PHOTON 
Directs the antiphoton back along the path taken by graviton. 


» Antiphoton does not interact with nucleus. 


Thus there is no nuclear recoil force generated Б 4 
e Nucleus thus doss not recoil ANTIPHOTON 


» Nota violation of Newton's third law, once one understands 
the mechanism that generates third law reaction, In the absence 
of the generating mechanism, there is no third law recoil. In EM field 
theory, the "missng antiwave has necessitated third law omission. 


Figure 7. Emission of antiphoton, nucleus does not recoil. 
Atom acts as a pumped phase conjugate mirror. 
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Notes and References: 


[10] When Maxwell's theory was constructed, the electron had not yet been discovered, and so the 
dipolarity of the atom was unknown. An atom was regarded just as a "blob." Electricity in a 
conductor was regarded as a thin material fluid Maxwell's equations are in fact hydrodynamic 
equations. So the founders regarded the detection of induced motion in the electric fluid as induced 
translation, not induced precession. They had no idea of "spins" of particles of the fluid, nor of gyro 
precession of those particles. Instead, q was regarded just as a "piece of electric fluid," similar to a 
cubic centimeter of fluid. 
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Figure 8. dq/dt-free driving a swinger by S-flow. 


Poynting energy flow S with its accompanying potential V 
is shuttled from the source to a tuned LC oscillator in 
resonance at the driving frequency or slightly below. The 
LC oscillator is driven by S-flow and dv/dt flow alone. 

The swinger furnishes its own free electrons, which receive 
S and EMF from the bridge, thereby producing 0991. 
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Notes and References: 


[11] E.g., see L. Mandelstam [Mendel'shtam, L.L], N. Papalexi, A. Andronov, S. Chaikin and A. 
Witt. (1935) "Report on Recent Research on Nonlinear Oscillations,” Translation of "Expose Des 
Recherches Recentes Sur Les Oscillations Non Lineaires," Technical Physics of the USSR, 
Leningrad, Vol. 2, 1935, p. 81-134. NASA Translation Doc. TT F-12,678, Nov. 1969. Summarizes 
lengthy work at the Institute of Physics of the University of Moscow and several of the laboratories 
on the problem of self-powered, self- oscillating nonlinear oscillators. The paper reports significant. 
work and progress in oscillations created by the oscillating system itself (self-oscillation) without 
participation of any external forces varying with time and without the expense of a constant source of 
energy (e.g.. a storage battery). Such a system was shown to self-increase in an underdamped manner 
until system self-destruction, Adding a nonlinear load allowed the systems to stabilize its dynamic 
operation so that it powered a load under overunity conditions and did not self-destruct. Extensive 
additional references on this spectacularly successful overunity energy project are listed. 
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Figure 9b. Negative resistor receives, concentrates, and reorders scattered energy. 


Figure 9. Normal resistor versus a negative resistor. 
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Some 17 signals were fed Into a rotating plasma, which added phase conjugates 
to them. This infolded 17 wavepairs, each pair a coupled wave/antiwave, 
thereby forming a scalar potential with an artificial Whittaker pump wave 


internal structure. This infolded pump wave complex was modulated onto a 
powerful, rippling magnetic field, quaranteeing penetration even into the atomic 
nuclei. A specific, amplified antiengine for the exact cellular disease state 

was generated, reversing the diseased cells back to a previous healthy state. 


Figure 10. Priore's laboratory apparatus for cellular reversal. 
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[12] For citations and the exposition of our proposed explanation of the Priore mechanism, see T.E. 
Bearden, "Vacuum engines and Priore's methodology: The true science of energy-medicine." Part I, 
Explore!, 6(1), 1995, p. 66- 76, Part II, Explore!, 6(2), 1995, p. 50-62. 
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“So you wish to bring this rock to earth?” “Yes,” I replied, "if it could be 
done, but as you know, it 
answered Frank. "It is not only possible to transport all of this gold to earth, 
but I will prove it to you? "Well Frank,” I said, "I have every reason to believe 
you, but it is beyond my understanding, at the moment, just how you can do 


not possible”, “I do not know any such thing", 


this. That is to move this heavy mass, which must weigh many times more 
than your great X-12. I cannot imagine how you can even place it into your 
ship. How long it will require to break it into pieces small enough to lift into 
your ship, even if you do lift them with a hoist through the hateh.” Frank 
laughed, "No my dear Arthur, we will not move one piece either by hand or 
with our hoist. We shall first return to earth, and then, if you still desire to 
be the richest man on earth, we will bring it right into your field, without lift- 
ing one ounce, 


“In the meantime, let us have a look around this planet.” I was amazed 
at what Frank had told me, but knowing of the many wonders which I had 
already seen, not only on this great space ship, but also on Venus, I knew 
that any thing Frank said was possible. So, I agreed that we should take a 
look around this planet, which I, at least, knew nothing about, except the lit 
tle information from our earth scientists, which they thought they saw by 
means of a very distant view, through a system of lens. Because of what they 
thought they saw, we were taught (on earth) that life as we knew it could not 
exist on Mars, because, so they said, humans could not breathe the air, and 
зо many other reasons, none of which could be proved. The findings of these 


earth scientists was all based on theory, of course, which could never be 
proved from a distance of millions of miles. Why, they were even mistaken in 
their findings about the moon which is only roughly 240,000 miles away: 
Well, be that as it may, and to prove that the earth scientists were all wrong, 
here was I walking on the surface of Mars, without any special equipment, 
breathing the air, and so far, meeting no monsters. The place at which the X- 
12 had landed was almost level, except for these large rocks and the distant 
hills, which looked exactly the same as the hills we see around Canada. 


‘The nearby ground was covered with a deep green moss, which was very 
pretty; here and there were bushes, and a few large trees, which appeared to 
bbe some type of oak. It was a clear day, this early morning, a few birds ар. 
peared, small and very pretty blue birds, they were not at all sh 
close to us as we walked towards the hills. 


and came 


“Will we meet any of those people we read so much about?” I asked, 
"mechanical men, with queer long legs?" Frank laughed. "Yes, those queer 


Notes and References: 


"ibid. 


[13] Bearden, "Vacuum engines and. 
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Presently my CTEC colleagues and I have filed three patent applications THE VIRTUAL TIMES 
and a continuation, on various methods for overunity processes and apparatuses, room temperature 
superconductivity, Poynting generators, etc. 


As an example, we took exactly the opposite approach to room temperature superconductivity as has 
been taken by all the orthodox researchers to date. What exactly is sought, after all, for 
superconductivity (SC) in a section of an electrical circuit? Well, one has some electrons on one side 
of that SC section that are transporting excess potential, as given by the Slepian vector J*. [note 14] 
What is desired is to get some electrons on the other side of the SC section that also are transporting 
the same amount of excess energy in the form of J*. You can do that in two ways: (1) you can flow 
the electron carriers through the SC section, carrying their J*, or (2) you can block the J and flow the 
* itself across as the Poynting flow 5. [note 15] Nondivergent Poynting flow flows along an 
equipotential, which is just another way of saying that, if the S-flow does not diverge, it carries the 
same potential * along with it. Hence it carries the EMF right along with it as it flows without 
divergence. 


Conventional approaches have all tried to shove the electron carriers through the SC lattice section. 
Doing that is like trying to fire a very slow bullet through several million rotating fans in a straight 
line. So cryogenics (to slow the fanblades to a crawl) and massive correlation of the electrons and of 
the electron-to-lattice interactions is necessary if one is to get the electrons through there without 
excess collisions that shake off some of the excess * from J*, as scattered photons (heat) or as a 
change of form of the energy (as in straining the dielectric of a capacitor to convert electrical energy 
to mechanical strain energy via the piezoelectric effect.) 


Our approach is exactly the opposite (Figure 11 and Figure 12). Why not just мор the flow of excited 
electron carriers on one side of the SC section, and continue the nondiverging flow of the Poynting 
field energy density S across that section at room temperature? Then the cryogenics is not needed at 
all. After all, circuits already work that way anyhow __ except standard practice is to nullify the 
process by letting current be driven around the sourcing current loop and back through the back EMF 
of the primary source. A quantum well (or several other methods) can be used to trap the "sourcing" 
electrons in the conductor just prior to entering the SC section. The "receiving" electrons on the other 
side of the SC section, however, must be in their own dq/dt-isolated current loop. 
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Notes and References: 


[14] Briefly, the S-flow outside the wire will be flowing along essentially at the speed of light, at or 
with the same since S-flow without divergence is along an equipotential. Said another way, a 
nondiverging Poynting flow S exhibits a constant potential ~ along its streamlines. A tiny, tiny 
portion of the S-flow is intercepted by the sluggish electrons (which may be moving as dq/dt at 11 
feet per hour, in a typical case), to form the Slepian vector J~. The J~ portion is just the minute 
fraction of the S-flow that is actually intercepted by the electron current and transported to the. 
impedances, for releasing the excess ~ in the loads and losses. [Incidentally, this wee note resolves а 
century of controversy over exactly how EM energy flows in circuits. The orthodox literature 
abounds with discussions, differing positions, and debates and with errors] 
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[15] Note that this also automatically involves a host of other types of controversial displacement 
currents, such as d-/dt, dV/dt, dE/dt, dP/dt, dD/dt, etc. The literature is thoroughly floundering as to 
exactly how all these currents are related, together with the Slepian vector J~ and the Poynting vector 
S, as well as the "normal" current dq/dt. We will be discussing the "master key" for these 
relationships in future articles. 
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Note: EM texts err in showing the battery "gale" as the source of energy 


Figure 11. Poynting S-flow along a simple circuit. 


From particle physics, any electric charge is a broken 
symmetry in the vacuum's virtual particle flux. Any 
dipole is thus two locally broken symmetries, Thus 
the dipole acts as a gate/source, driven by the fierce 
vacuum flux. So a dipole already "extracts" and gates 
EM energy flow, directly from the seething vacuum 


Every battery and generator is already a "free energy" 
source of extracted and gated EM energy from the vacuum. 
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Figure 12а. Normal current flow; Jp is the electron 
while S is the speed-of-light Poynting 
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Figure 12b. In a conductor with dq/dt blocked, S-flow and hidden 


Whittaker-wave flow continue. 


Figure 12. Overt and covert field energy density flows. 
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CHASING THE WILD DRAGON: 


Normal sources do not furnish electrons and current to a circuit anyway. ТИВ VIRTUAL TIMES 
Sources just furnish Poynting flow S and EMF. [note 16] In the receiving current loop, the EMF 
appears automatically once the S-flow flows in and is "locked on to" by the receiving electrons. 
Given q**, you will immediately have J* if the electrons are free to move in the conducting circuit 
(see Figure 13). Further, you have eliminated all the loss terms from the standard Poynting equation 
for energy losses. So all the energy flow S just flows across the SC section, without any current or 
Cooper pairs flowing through that SC section, The SC section has become a "bridge" which (1) strips 
off the Poynting field energy density flow S from the electron current dq/dt on the sourcing side of 
the SC/bridge section, by simply reducing the dq/dt to zero; and (2) continues to pass the S-flow 
across the dg/dt-blocked SC/bridge section to the other side (Figure 14). The excess S-flow (and 
EMF) pours into the receiving dq/dt-isolated current loop, exciting the electrons therein to produce 
dq/dt and J*. Any closed current loop is self-powered, once it receives $ and EMF. It furnishes its 
own electrons; it only requires excess energy and EMF. {note 17 


So our approach gives room temperature superconductivity in a very straightforward manner, once 
you discover how to block the current dq/dt in a conductor. Blocking it in an insulator is not 
sufficient, because that drops the potential and stops the S-flow and the equipotential * (the EMF). 
However, a degenerate semiconductor such as the Fogal chip can be used, as can several other 
processes for blocking dq/dt in a conductor. We will discuss these in a future article, 


Another advantage of this approach to room temperature superconductivity is that now one can also 
have permissible overunity coefficient of performance. Now the load can be placed in its own S- 
receiving, isolated current loop. With the sourcing current loop furnishing only S and not dq/dt, the 
load is still powered normally in its own closed dq/dt current loop, but none of the load current is 
passed back through the back EMF of the primary source in the sourcing circuit. 


This principle ~ that at least a substantial portion of the load current must not pass back through the 
primary source -- is the primary principle required for a permissible overunity electrical machine 
(Figure 15). A permissible overunity electrical machine is one which produces more power in the 
load than you have to put into the machine to run it. 
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[16] E.g., see Robert L. Shrader, Electronic Communication, Sixth Edn., MacMillan/McGraw-Hill, 
New York, NY, 1991. (1993 Imprint). Quoting from p. 6: "A source of electric energy does not 
increase the number of ~ree electrons in a circuit; it merely produces a concerted pressure on any 
aimlessly moving electrons.” 
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Figure 13. Poynting vector currents S and S' versus 
massless displacement currents. 
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128 Part Two Сита TaN 


ideas were invented by earth persons who do not believe in the Bible story of 
creation. Otherwise, if they used their heads and believed, they would not. 
think of such nonsense. Far as you know, ‘God made mankind in His like- 
ness.’ Surely,” Frank went on to say, "there ean be but one likeness of God, 
therefore, if there are beings on this planet Mars, and other planets, they will 
be like. you and me, naturally of many sizes and many colours. But of course; 
we people of Venus have been on Mars many times in the past, therefore we 
know there are real people of flesh and blood on this world, and I feel sure we 
shall meet some very soon, not far from those hills which we see in the dis- 
tance. Are they friendly?” Т asked. “Yes,” said Frank, “as friendly as you are. 
Love reflects love, on Mars as anywhere else.” 


We had been getting nearer to the hills as we walked along, and soon 
approached another group of large rocks which looked very much the same as 
the ‘gold’ ones, and there we saw in the distance that which appeared to be a 
town. Sure enough, as we got nearer we could make out buildings. These 
were not like those on Venus, but appeared to be more like our buildings on 
earth, all shapes and sizes, but no roads until we cam almost within this 
town, which was now about one mile away. I asked Frank about the roads. 
“The people here,” he said, “have no use for roads, which as you know are a 
great danger on your earth. You will find good roads within the towns, but as 
you will see in a moment, they have no need for any roads between towns.” 


‘Then I noticed that which appeared to be a car coming towards us. As it 
came near, I saw there were six persons in it. The car appeared to glide a few 
inches above the ground, it had по wheels. As the car came within reach, I 
noted the persons in it were all dressed in sill-looking clothes. I could not 
tell if they were men or women; none of the six had any form of head cover- 
ing. The саг came up to us and the six persons got out and walked up to us, 
each of them with a bright smile. They all held up their hands with the 
palms outward, and sent us a mental message of welcome. "Welcome to 
Frank and Frances of Venus, and to you Stranger.” Frank quickly made us 
acquainted. “This is our friend Arthur,” he said, "from the planet Earth. Ar 
thur is interested in the field of black rocks, and would like to know if he may 
take some of them to earth”. “The six burst out laughing. “Surely,” the men- 
tal message came, "Earth Man Arthur is weleome to all those black rocks.” 
“Thank you, kind friends,” said Frank, “on behalf of our friend Arthur". 


The six Martians then invited us into their саг, we all got in and drove 
towards the town, the car rode perfectly smoothly without any noise: It ap- 
peared to glide over the ground. In a few moments, we were in the town, 


Notes and References: 


[17] My own approach has been, if that's all that the circuits require from our primary power source, 
then let's simply accept that directly from the source without performing any work in the source. Tœ 
you do it this way, the source is never dissipated, but will last indefinitely. Sources furnish flowing 
field energy density, not "energy" per se. If you only demand S-flow, you can have all you wish from 
a source, without exhausting your source. The trick is to find how to steadily dissipate some of this 
"artesian well" of flowing S to drive electrons through the load, but without driving electrons back 
through the back EMF of the source. 
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Figure 15. Use of Fogal semiconductor for overunity (closed system). 
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CHASING THE WILD DRAGON: 


Obviously, the laws of physics and thermodynamics require such an THE VIRTUAL TIMES 
overunity machine to be an open system that extracts and utilizes excess energy from an external 
source. In the case outlined, we extract the excess energy directly from the vacuum in the form of S- 
flow; essentially we convert our primary source to a Poynting generator rather than a 

"power" (energy flow loss rate) generator. The resulting overunity machine accomplishes both room 
temperature superconductivity and also overunity coefficient of performance (Figure 16). It does not 
violate the conservation laws of physics. It does not violate the second law of thermodynamics 
because it is an open system receiving and utilizing excess energy from the vacuum, and the second 
law need not apply to such systems. [note 18 


You see, all power systems are already free energy density flow sourcing systems, if we but use them. 
correctly. Every dipole is a "gating device" for extracting excess field energy density flow from the 
violent bidirectional flux exchange between the vacuum and each end of the dipole. [note 19] [note 
20] When we attach "conducting leads" to a dipolar source, as in the simple two-wire circuit, all we 
are doing with the conductors is providing waveguides for the extracted S-flows from the vacuum to 
flow along (it flows outside the conductors) without loss. In effect, each lead is simply extending the 
pole (i.e., the terminal) to which it is connected. 


My associates and I are also working on several other inventions at present, including two more 
patent applications to be filed in the near future. One of those is in the field of overunity power 
systems, while the other is in an entirely different, highly proprietary nuclear effort. I will address all 
these areas in future columns, and those columns will have real "meat" in them, 


Present "big science" proclaims that overunity electrical machines are impossible. The reader should 
understand that the U.S. Patent and Trademarks Office is never going to grant a patent for an 
overunity electrical machine unless the machine is independently tested and replicated, and unless it 
is certified by scientists of impeccable credentials. This is as it should be. Legitimate free energy 
researchers accept that dictum, Eventually the stuff has to work on the bench in order to be validated. 
On the other hand, free energy researchers also point out that one must not demand of us the next 100 
years of national research by a hundred major laboratories immediately! This is still a shoestring 
operation, because all conventional sources of research funds are denied to the serious overunity 
researcher (with the single exception of occasional personal funding of a researcher by a private 
individual). In other words, we demand at least the same kind of consideration that the orthodox 
nuclear fusion community has enjoyed. Billions of dollars have been poured into that sinkhole, and 
not a single controlled fusion power unit is working anywhere in the world after decades of work at 
enormous expense to the taxpayers. 


So we overunity researchers deserve at least a decade or two of our own, to try to accomplish 
overunity electrical system development. We also painfully point out that "Big Science" will not fund 
а single overunity researcher, for specific overunity purpose, no matter what his credentials or 
capability. In fact, "Big Science" is part of the problem, because it fervently seeks to prevent any 
legitimate research in overunity. To carry out its suppression campaign. it resorts to vilification, 
character assassination, libel, and slander of the overunity researchers themselves __ again, regardless 
of their qualifications or legitimate scientific procedures. [note 13 
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Figure 16a. Magnitude of the scalar potential is determined 
by work required to push in a unit charge from 
infinity; e.g., against a repelling like charge. If test 
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Figure 16a. Process for overunity coefficient of performance. 
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Figure 16 b. Demonstration of overunity efficiency. 
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Ideally, switching the potential, rather than flowing charges, 
requires only minuscule overhead energy dissipation 


Figure 16c. Potential to which test charge is exposed. 


КЕ O TE varien, 1903, 104, 1906 


tt com 


Notes and References: 


[18] The system does comply with the nonlinear thermodynamics of a system œar from equilibrium. 
E.g., Prigogine received the Nobel Prize œor significantly developing this new field. For a detailed 
technical presentation of nonlinear thermodynamics of a system far from thermodynamic 
equilibrium, see С. Nicolis and I. Prigogine, Exploring Complexity, Piper, Munich, 1987. Such 
systems can exhibit negentropy, self-organization, and other effects outside the confines of classical 
thermodynamics. Since local symmetry is broken, they can also permissibly exhibit overunity 
coefficient of peraeormance. 
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[19] Each end Оо a dipole has its own potential (with respect to the local vacuum), which differs 
from the potential of the surrounding ambient vacuum. For each of these "end-potentials," one can 
mathematically decompose that end-potential into a hidden bidirectional set of harmonic wavepairs in 
harmonic sequence. Each wavepair consists of the wave and its phase conjugate. For the proof, see E. 
T. Whittaker, "On the Partial Differential Equations of Mathematical Physics," Mathematische 
Annglen, Vol. 57, 1903, p. 333-355. Since one of the dipole potentials exceeds the local vacuum 
potential and the other dipole potential is lower than the local vacuum potential, the two bidirectional 
EM wave flows are at or "carry" different equipotentials. This is the generatrix for the automatic dual 
celow of energy from the vacuum through the dipolar power source and out along the two leads of 
the "transmission line” conducting the S-flow to the components of the circuit for powering the loads. 
So as can be seen, rigorously every dipole is already a "free energy source" if we learn how to 
properly use it. The energy will flow forever, if we do not allow the destruction of the sourcing 
dipole. 
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[20] See also E.T. Whittaker, "On an Expression of the Electromagnetic Field Due to Electrons by 
Means of Two Scalar Potential Functions,” Proceedings of the London Mathematical Society, Series 
2, Vol. 1, 1904, p. 367-372. Here Whittaker shows that the fields of classical electromagnetics can be 
replaced by scalar potential interferometry of two potentials. Our own comment is to note that by 
Whittaker 1903, we can with a litle difficulty make artificial potentials with deliberate substructures. 
We can then interfere those potentials (actually, interfere their hidden multiwave structures) even at a 
distance, to create new EM fields. Or we can dissolve EM fields that exist at a distance, simply by 
constructing the correct negative EM fields by distant scalar interferometry. My point is that, when 
we utilize the "inner" electromagnetics inside the potential, we are employing a vastly more powerful 
electromagnetics of a new kind, which includes and extends the present inadequate EM theory. 
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Indeed, orthodoxy has a black record with respect to energy. When THE VIRTUAL TIMES 
Mayer advanced the conservation of energy law, orthodoxy hounded him unmercifully. He was 
universally ridiculed as the very epitome of a fool. He lost his job and suffered a nervous breakdown. 
Then years later toward the end of his life, scientists came to accept the conservation of energy as a 
most useful tool that dramatically simplified much of their analyses. So then science began to laud 
Mayer. There are a thousand other such examples; suffice it to say that "big science" is a bureaucracy 
and a "bell-shaped distribution curve" just like any other large group of people. Some scientists are 
near-angels, Others are near-devils. The vast majority are neither, but are just ordinary persons doing 
ecial kind of job. In the bureaucracy, however, the manipulative scientists scurry, slash, 
and manipulate their way toward the top. So the leadership of any big bureaucracy __ including the 
scientific bureaucracy __ is always rife with such near-scalawags and power-hungry individuals. 
Scientists are not exceptions to the same human weaknesses that we all evidence. If you really want 
to see jealousy, backbiting, and fierce "back-room dealing" and power-struggling, just get into a 
university research environment! But because the "power merchants” of any bureaucracy always 
fiercely resist any challenge to their position or superiority, big science has always fiercely resisted 
anything truly revolutionary. And today they also enlist the power of the state to enforce their 
dictums. We will devote one of our future columns to pointing out some glaring examples of 
persecution of independent researchers by big science. It is an area that all unorthodox researchers 
should be well-aware of. The world of science does not run by sweet reason and lofty ideals; that is 
just the dogma. It runs strictly by "who's going to be the big monkey," just like everything else. 
Primate dominance is still a dictum of the functioning of all bureaucratic human systems. 


The free energy researchers are not working on the so-called "perpetual motion machine," where a 
closed system is erroneously stated to produce more output than must be put into it to operate it. That 
old saw is actually a red herring that dogmatic scientists use to vilify free energy researchers. It i 
lie that they have also successfully sold to the U.S. Patent and Trademarks Office. Anyone with a 
modicum of knowledge of modern physics already knows that there does not exist a single closed 
system in the universe, anywhere. In particular, every physical system is continuously "open" to the 
violent exchange of energy with the surrounding vacuum. It's just that most systems are in local 
equilibrium in these flow exchanges, except for minuscule gating accomplished for such things as the 
Lamb shift, etc. 


By analogy it's something like this. The free energy researcher is standing by the banks of a mighty, 
rushing river with breathtaking falls, turbulent areas, etc. Big Science is begrudgingly admitting that, 
yes, there is a river there, but it is an insane delusion to think that you can tap that energy. The free 
energy researcher is saying that, well, if I can build a gating sluice a little distance upstream, perhaps 
Ican divert a small portion of the river's flow downstream to my waterwheel, and power my mill. 
The orthodox scientist then vilifies the free energy researcher for even having such a heretical 
thought. In fact, says the orthodox researcher, any fool can see that the laws of nature force the river's 
flow to stay firmly in its banks, because it is a closed system, and Moses brought that law down off 
the mountain with him on a special stone tablet. Then he adds all the other smug remarks such as, "If 
it could be done, then we at MIT and Harvard and Caltech would already have done it!" So until the 
orthodox scientist develops a little less dogma and a little more common sense, and learns the 
difference between a scientific discussion and a dogfight, the free energy researcher can hardly 
communicate with him. 
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which Frank said was named “The City of Light”. Our ear came to а stop, 
and we all got out. Frank said, "Every one walks in the city.” The roads 
wore simply beautiful. ‘The six Martians led us into a chorus hall, where I 
was told the people remain for hours, even days and weeks in these halls, 
which fill the city, listening in a sort of stupor or trance to beautiful music; 
for music is the one great recreation of the Martians. It would appear that 
gradually, under the influence of this musical version, a mentality seems de- 
veloped, and the soul moves out of the concourse of listening souls, moved by 
a desire to do something, into the streets of the city. 


‘The Martians сай this ‘the Act Impulse.’ From that time on the soul 
rushes, as it were, to its natural occupation. Its mentality, aroused by music, 
becomes full of some sort of aptitude, and it enters the avenues of its harmo- 
nious activity as easily, as quickly, as justly as the growing flower turns to- 
ward the Sun wherever it may be. Let me present to you the curious scene 
my eyes saw as we sat in the great Chorus Hall. I say my eyes, It is hard 
perhaps for you to realize what an organ can be in a creature, so apparently, 
as we are, little more than gaseous condensations. 


You have seen faces and forms in clouds. How often have we watched 
their changing. It is the same way with Martian Music. T seemed to be in a 
great alabaster cage enormously large and very beautiful. Its shining walls rose 
from the ground and at a great height arched together. The front was a network 
of sculpture, it held the rising rows of what seemed like ivory chairs on which the 
motionless white, and radiant assemblage were seated. The whole place blazed, 
and this glow prevails throughout the City of Light. ‘The musie came from a. 
wonderful array of beings seated all around the great hall. 1 could almost see the 
music, as if it was truly formed like clouds. After remaining a long time in the 
chorus hall, Frank said that due to our limited time, we had best move on, so we 
left the solemn, swaying music and stepped out upon the broad steps which face 
the city. We stood amid a colonnade of arches; the white shining columns rose 
around us to the high shining roof, before us a long descent of steps, and beyond 
us and around on a softly swelling eminence was spread the City of Light. It was 
а marvelous picture. 


The City of Light is simple and monotonous in architecture, but its 
composition and its radiance quite surpass any earthly conception. The 
buildings are all domed and stand in squares which are filled with fruit trees, 
low bush like spreading plants, bearing white pendant lily-like flowers or 
pink button shaped florets like almonds. Each building is square, with a por- 
tico of columns placed on rising steps, a pair of columns to each step. Vines 
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CHASING THE WILD DRAGON: 


The goal of the legitimate free energy researcher is to find a way to break ТИВ VIRTUAL. TIMES 
the local equilibrium of this universal energy exchange, and gate a tiny bit of it up into the external 
circuit as excess electrical energy (Figure 17). Then he must collect the excess energy, and shuttle it 
from the "gating and collecting circuit" over to a dq/dt-closed current loop containing the load. He 
must also prevent the load current, or most of it, from passing back through the primary source 
against its back EMF, because if it does that, he will destroy the separation of charges in the dipolar 
source, killing the dipole and extinguishing the "excess energy gating." In other words he must find a 
мау to process and transport the energy flow across dq/dt-blocked bridges between the source's 
closed dq/dt-current loop and the load's closed dg/dt-current loop. Ruthlessly it is an energy transport 
S-flow problem, not a J* energy transport problem. If he uses J* in his sourcing current loop, he 
automatically drives the current dq/dt back through the back EMF of his source and kills it. If he does 
not drive dq/dt back through the source, the source will furnish S-flow for an indefinite period! Every 
battery and generator we have ever built is already a "free energy" machine in that it already involves 
broken local symmetry in the vacuum energy exchange. We have just not realized how to use our 
power sources purely as Poynting S-flow sources. 


So we must treat an electrical system as an open system with broken local symmetry (Table 3) in the 
vacuum flux exchange, so that the system extracts (gates) excess energy from an external source. In 
this case the source is the system's flux exchange with the vacuum. This approach is no more 
mysterious or bizarre than putting a waterwheel in a river, or a windmill in a wind, or a bank of solar 
cells out in the sunshine. The universal "free source of energy" that the overunity researcher seeks to 
tap is the violent exchange of virtual photons between the electrical charges of the system and the 
surrounding quantum mechanical vacuum (Figure 18). In quantum physics this powerful, energetic 
exchange of the vacuum with electrical matter is now proven both experimentally and theoretically. It 
is already accepted in quantum physics that the vacuum is filled with electromagnetic energy. The 
researcher doesn't have to prove it anymore; he just has to find out how to properly use it. The 
artesian well is already there; we just have to learn how to collect and use the flowing water without 
dynamiting the well! 


The remaining objection orthodox scientists usually raise against the notion of extracting vacuum 
energy has been that "thermodynamics doesn't permit it." However, Cole and Puthoff have rigorously 
shown that, on the contrary, the theory of thermodynamics does not prohibit the vacuum's energy 
being extracted and used to produce heat, light, and power. [note 22] So the validity of that final 


objection has now vanished. 
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Open system receiving excess energy from an external source 
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Figure 17. Operation of an overunity electrical power system. 
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Table 3: Asymmetry and modern physics. 


Per TD. Lee, Particle Physics and 
Introduction ю Field Theory, 
Harwood Academic Publishers, 
New York, 1981, p. 378-390, 


SYMMETRY AND MODERN PHYSICS 
* Missing symmetry of matter 
* Symmetry only of mass and vacuum 
* Vacuum excitation 
* Vacuum structures 
* Spontaneous symmetry breaking 
+ Interaction between matter and vacuum 
* Possibility of vacuum engineering 


SOME PROVEN ASYMME TRIES 
* Positive and negative signs of 
electric charge 
* Time reversal 
* Right/ieft handedness 


STRONG LOCAL ASYMMETRY 
* Properties of object may differ 
appreciably for 
* Different observers 
* Different detecting means 
* Onetime to another 
* One position to another. 
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STRONG LOCAL ASYMMETRY (CONTD) 
* Local spacetime is curved 
* Lorentz invariance of vacuum violated 
* May be local sink or source 
* EM qravitationaliinertial effects 
* Translation between virtual and 
observable 
* Electrogravitational solitons 
* Action at a distance 
* Transmutation effects may exist 
* Scalar/pseudoscalar field 
translation 


WHEN SYMMETRY 15 VIOLATED 
* A'non-observable" turns out 
to be an observable 
* An invariance is broken 
= A conservation law ог selection 
tule is broken 


COMMENTS: 

* Avirtual object becomes an 
observable object 

* Local spacetime becomes curved, 
at least to some potertial 
involving that object 
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Notes and References: 


[22] Cole, Daniel C. and Harold E. Putboll. (1993) "Extracting Energy and Heat from the Vacuum,” 
Physical Review E, 48(2), Aug. 1993, p. 1562-1565. 
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And there is mind-numbing energy density there in the vacuum, waiting THE VIRTUAL TIMES 
to be extracted. The well-known Lamb shift, e.g., in a single hydrogen atom is due to that vacuum 
exchange, [note 23] Interestingly, the calculated energy density of the exchange causing the Lamb 
shift is greater than the surface energy density of the sun. Different physicists have made various 
theoretical estimates of the energy density of this seething vacuum. A conservative ballpark figure is 
something on the order of 1090 grams per cubic centimeter, expressed in mass units, 


Ithas also been my good fortune to know and work closely with several other free energy 
researchers. I was a colleague of Floyd ("Sparky") Sweet (recently deceased) for about seven years; 
Sparky held a Master's degree in EE from MIT and had years of experience with General Electric and 
other firms. He was a highly skilled researcher who invented the solid state vacuum triode amplifier 
Figure 19), a unit which produced 500 watts of output and a coefficient of performance of 
1,500,000. I personally tested the machine, activated the magnets on one occasion, and understand 
how it all worked. [note 24] The paper [note 25] I co-authored in 1991 with Floyd is still the only 
paper in the orthodox engineering literature that reports (a) successful overunity functioning of a 
solid state magnetic device, and (b) a successful antigravity experiment on the laboratory bench, 
reducing the weight of an object by 90%. [note 26] 


We stress again that a legitimate overunity electrical machine must be an open system, receiving 
excess electrical energy from the surrounding vacuum. As such, it must operate in a higher topology 
than normal electrical machines (Figure 20). 


My good friend Frank Golden has long been a close colleague. Years ago Frank developed a motor 
that produced overunity efficiency, but then to our astonishment we found (courtesy of Bill Tiller, 

note 27] with whom we were working at the time) that its operation depended upon a 5-year-long 
conditioning (structuring) of the local ambient potential in order to work, Previously we had been 
entirely unaware that one can sometimes condition the local vacuum and the local matter in the area 
with a particular dynamic form. Given the local conditioning, a motor with that form will then work 
in that vicinity, but not necessarily elsewhere at an appreciable distance away. We now understand 
the mechanism for such "conditioning of the vacuum." We also now know what to do if an overunity 
machine is actually a machine of that type (many of them are not). In other words, we know how to 
convert it to a machine that will work anywhere, anytime. We will be addressing such little-known 
things in future articles. 
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[23] Lamb, W.E. Jr. and R.C. Retherford. "Fine structure of the hydrogen atom by a microwave 
method." Physical Review, Vol. 72, 1947, p. 241-243. Lamb received the Nobel prize for this work. 
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Figure 19. Block diagram of the Sweet Vacuum Triode Amplifier. 
Adding positive feedback circuit enables self-oscillation. 
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[24] Unfortunately Sweet made conflicting agreements with multiple backers, resulting in a most 
thorough legal foul- up. It appears that nothing can ever be done with this machine, because its status 
is a legal nightmare. 
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wind around the columns, eros from one line of columns to another and form. 
above a tracery of green fronds bearing red flowers a sort of trumpet honey- 
suckle, The walls of the buildings are pierced on all sides with broad win- 
dows, filled it seemed, with an opalescent glass. Avenues opened in all direc- 
tions, lined on both sides with these wonderful houses, which appear to be 
made of a peculiar stone, veined intermittently with yellow, whieh has the 
property of absorbing and emitting light. Another strange feature in these 
Martian houses was the hollow sphere of glass upheld above each house. It is a 
sphere some six feet in diameter made up of lenses, enclosing a space in the center 
of which is a ball of the phosphorescent store, During the day, the rays of the sun 
are concentrated upon this ball of stone, and at night, the stared-up sunlight (en- 
ergy) is radiated into light and heat.” 


It was the close of a Martian day that we left the chorus hall. As we 
emerged, as I said before, upon the broad platform with its colonnade of cal- 
umns and arches we saw the city as the night drew on. Each house built of 
this strange substance, which during the day had been storing up the sun 
energy, now, as the fading day waned, became a center of light itself. At first, 
а glow covered the sides of the houses, the colonnade, and dome, while the 
glass prisms above them sent out rays from their seat of stored up energy. 
‘The glow spread, rising from the outskirts of the city in the lower grounds to 
the summits of the hills where the sun's last rays lingered. It became inten- 
sified. The green beds of trees were black squares and the houses, pulsating 
fabrics of light between them. The whole finally blended and a sea of radi- 
ance was before me in which the beautiful houses were described, the illumi- 
nated groves, and like enormous scintillations, the glassy spheres above 
them. As the night settled down the light grew more intense, more beautiful, 
T could discern the opalescent glasses in the houses sending out their parti- 
colored rays, patching the trees with quilts of changing colours, and far away 
there came, still unsubdued by night, the continuous elation of music. 


So, we went down the steps into the city, and as we walked I asked 
Frank to tell me something of the Martian world. "The Martian World,” said 
Frank, “is one country, very much like Venus. There are here no nationali- 
ties. The center of the country is in the City of Sandor, quite removed from 
the City of Light. Business is carried on as with you on earth, but its nature 
and its physical elements vary. As you will see, there is a circulating me- 
dium, banks and business enterprises. One prime element of difference is in 


Notes and References: 


[25] Floyd Sweet and T. E. Bearden, "Utilizing Scalar Electromagnetics to Tap Vacuum Energy," 
Proceedings of the 26th Intersociety Energy Conversion Engineering Conference (IECEC '91), 
Boston, Massachusetts, 1991, p. 370-375. Paper also distributed over Internet. 
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[26] The unit was specially rigged and "pushed" to 1,000 watts output to perform the antigravity 
experiment. 
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Example: Conservation in 2D versus 3D topologies. 
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Figure 20. Increasing the dynamic topology allows lower topology 
conservation laws to be violated. Conservation now 
applies in the higher topology, but not necessarily in 
the lower. The lower topology system is now an open 
system and may seemingly act as a source or sink. 
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[27] Tiller was already familiar with the fact that devices that function by more subtle energy often 
require special conditioning of the vacuum spacetime. He expressed it as "an archetype must first be 
created for the machine to function efficiently." Tiller had previously experimented with such an 


effect for several years. 
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John Bedini is also a close friend and colleague: John built several THE VIRTUAL TIMES 
experimental motors (both electrical and magnetic) in the overunity area, and performed successful 
trans-mutation experiments. John is a recognized genius in high-end sound amplifier development. 
Many audiophiles worldwide still swear that the Bedini amplifier is the best and sweetest-sounding 
audio amplifier ever built. One of John's battery-powered electrical motors (Figure 21), for example, 
ran continuously off its battery for about five years, and kept the battery charged. When you realize 
that such a small electric motor is only about 35% efficient, then you realize that about 65% of the 
energy flowing out of the battery was being dissipated in the motor as heat, core losses, etc. So the 
unit was continuously performing work for that five years. [note 28] The 1/8 hp motor represented a 
load in which the continuous rate of work being done (the rate of energy dissipation) was about 0.08 
hp. We will have more to say on this motor and its technical process in a future article. 


Bill Fogal is a close colleague; Bill has patented the world's first dq/dt-blocking semiconductor, [note 
29] which partially blocks the normal current while continuing to pass the flow of voltage (Table 4). I 
have written a proprietary technical explanation of the Fogal semiconductor, which utilizes an 
extremely little-known feature called the "overpotential." The overpotential part of the theory is 
experimentally proven and theoretically explained in an obscure part of electrochemistry, by a few 
chemists who specialize in electrode effects. J. O'M. Bockris is probably the leading world expert їп 
overpotential theory; he authored the textbook on it. [note 30 


One of the latest overunity developments is the magnetic resonance amplifier (MRA) developed by 
Joel McLain and Norm Wooten (Figure 22). Earlier testing disputed the overunity functioning. More 
recent testing at several well-known laboratories has resulted in the instrumental measurements 
clearly showing overunity. While the test institute scientists themselves may be willing to attest to 
overunity results of their testing, none of the corporate heads will allow it. I have personally stated 
that the MRA is capable of overunity. Our own measurements had to be discarded because we did not 
have the proper instruments available. E.g., all our oscilloscopes were "hard grounded" to building 
ground, and we needed to make "floating differential ground" measurements in order to settle things 
once and for all. McLain and Wooten have filed for a patent, and multiple tests with excellent 
equipment have indeed indicated overunity. What happens next remains to be seen. I suspect that the 
two inventors may simply accept foreign capital investment and go offshore. 
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WARNING: Highly dangerous operation. Pulsed battery 
outgasses hydrogen gas and explosion is possible. 


Open system using higher topology extraction of excess vacuum energy. 
Uses sluggish reversal and recoil time of lead ion onrushing current 
versus rapid backlash of amplified voltage discharge from a magneto 
ignition coil, to force the battery to act as an excess S-flow collector 
during the ion-current charging half-cycle. Thus the inefficient motor 

is continuously powered and the battery is continually recharged. 


Figure 21. Bedini's battery-powered, back-popping electric motor. 
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[28] We strongly emphasize that there is no conservation of work law in physics! It is the overall 
energy of the universe that must be conserved, not work. More rigorously, the flow of energy must be 
conserved. But from a free flow of energy, you can continuously extract a little and dissipate it as 
work, without cutting off the main flow and without violating any of the laws of physics. If this were 
not so, then waterwheels, windmills, and solar cells would not work. In fact, you can even do better 
than that. The basic energy conservation law is this: Energy can neither be created nor destroyed. So 
even when you "use" (i.e., dissipate or scatter) the energy, it is still there. It is only the hierarchical 
ordering of the photons that constitutes entropy. Each individual photon is perfectly ordered and still 
contains all its energy. By retroreflection, you can even cause those disordered photons to gather back 
in your system into perfect order once again and then you can scatter them again to do some more 
work. You can use the same energy over and over again! The perfect retroreflection is more easily 
accomplished by phase conjugate reflection. For a vivid example of just such retroreflection of 
previously scattered EM energy to restore the former order, see David M. Pepper, "Applications of 
Optical Phase Conjugation,” Scientific American, Vol. 254, No. 1, Jan. 1986, p. 74-83. See 
particularly the striking photographic demonstration of time reversal of disorder on p. 75. 


hup hsv comvrtestbearden/re28 him24112008 20:28:34 


Notes and References: 


[29] William Jay Fogal, "High gain, low distortion, faster switching transistor." 0.5. Patent No. 
5,196,809, Mar. 23, 1993. Also William J. Fogal, "High Gain, Low Distortion, Faster Switching 
Transistor." U.S. Patent No. 5,430,413, July 4, 1995. 
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Table 4. Fogal's Semiconductor. 


FOGAL'S CHARGED BARRIER 
SEMICONDUCTOR 


BLO ELECTRON CURRENT FLOW dq/dt 
AS CAPACITOR CHARGES, ELECTRONS IN 
EMITTER JUNCTION ATTRACTED TO PLATE 
CHARGING PLATE PRODUCES HIGH BARRIER 
VIA PROPRIETARY MECHANISM 


AC CONDUCTION ELECTRONS CANNOT 
PENETRATE BARRIER 


AC POYNTING FLOW S, ghar, dE/dt 
PASS THROUGH BARRIER 


PASSES POYNTING FLOW S=E XH; dE/dt 
SEMICONDUCTOR BECOMES "ENERGY PIPE" 


WITH dQ/dt BLOCKED, FLOW OF S=EXH IS 
NON-DIVERGENT AND WITHOUT LOSSES 


FOGAL CHIP UTILIZES $ =ЕХН FLOW TO 


TRANSPORT ENERGY, RATHER THAN Jp 


© ананан 


Notes and References: 


[30] In a correspondence with Bockris lasting several years, he had graciously furnished me with 
material on the overpotential, which is how I found out about this esoteric area. Bockris is well- 
known as a leading scientist on the chemistry of hydrogen, and also as one of the leading scientists in 
the rapidly developing field of cold fusion. He is a marvelous scientist, and one day his largely 
unsung work with the overpotential will revolutionize the entire electronics industry. 
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the nourishment and the area of population. The Martian lives only on fruit, 
and he lives only a few degrees on either side of the Equator. АП the busi- 
nesses that in your earth arise from the preparation and sale of meat, and all 
the various confections disappear here, and also all the mechanism of house 
heating and lighting. There are no highways, no railroads, but many canals, 
which form a labyrinth of waterways, and are fed from the tides of the great 
northern and southern seas. The business is largely agricultural, but in the 
cities the pursuit of knowledge still continues. There is, however, on Mars a 
much-lossened intellectual activity than on the earth. It is a sphere of simpli- 
fied needs and primal feelings exalted by acutely developed love of Music. 
Mars is the Musie planet.” 


We now approached the top of the broad hill on which the City is built, 
and came suddenly out into a square filled again in its park-like center with 
trees, From amid these trees rose a massive building, which I recognized as 
an observatory. The many round domes, as on earth, were unmistakable. We 
entered the building and found that it was illuminated by its phosphori-glass 
walls, and its cool broad halls and stairways were, in the soft light, very 
beautiful. But, their wonderfulness consisted in the 
of illuminated plans and maps of the heavens. These miniature firmaments 
were all afire, во that each opening, carefully graded in size to represent stars 
of the first, second or third magnitude, was filled with a beaming point of 
light, and I walked in these noble corridors between reduced patterns of the 
universe of stars. We now reached the ascending stairway which we walked 
up slowly, past great celestial spheres which ‘filled the higher hallways. We 
‘entered a large central space, furnished with ivory chairs, and a broad mas. 
sive center table, also of ivory, curiously inlaid with particles of the strange 
rock which gave out a liquid light and imparted indescribable beauty to the 
carved ornaments upon them. The floor was dark, a leaden colour, lustrous, 
however, like blackglass and made up in mosaic, Around the room were al- 
coves lit by lamps of the ‘light’ rock, and in each alcove a glove of a blue metal 
upon which were painted sketches like charts or maps. A chandelier of this 
blue metal was pendant from the ceiling, and in its cup-like extremities, ar- 
ranged in vertical tiers, were round balls of the ‘light-rock’ glowing softly. 
Wide windows, unprotected by glass or sashes, just embrasures framed in 
white stone which everywhere prevails in Mars, looked out upon the marvelous 
City, which thus seemed — a lake of glowing fires, over which, rising and re. 
fuent waves of light constantly chased each other to its dark borders, where 
the surrounding plain country met the City’s edges, The walls of this beautiful 
room rose to an arched ceiling which was inlaid with this wonderful blue metal, 
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Figure 22. Schema for the magnetic resonance amplifier (MRA). 
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CHASING THE WILD DRAGON: 


Howard Johnson is also a respected colleague, whom I very much THE VIRTUAL TIMES 
admire. (See Figure 23). Howard has continued to work quietly and patiently upon his patented 
permanent magnet motor, [note 31] including patenting various magnetic gates, etc. that are 
necessary to make such a motor work in a rotary configuration, [note 32] Howard employs a two- 
particle theory of magnetism; i.e., each magnetic Пих line is envisioned as having a particle traveling 
from the north pole to the south pole, and also a particle traveling from the south pole to the north 
pole. The particles are spinning; the forward-time particle spins in one direction, and the antiparticle 
spins in the other direction. Howard then slightly separates the two particle flows. [note 33] In other 
words, Johnson splits the flux lines themselves, into two different pieces. When so separated, the 
component lines are now curls, so their paths curve. The paths of the two "curl particles" are 
different; one curls in one direction and the other curls in the opposite direction. Further, a 
predominance of one form of curl particle gives a "time-forward" aspect, while a predominance of the 
other form of curl particle gives a "time-reversed" aspect. Johnson is thus able to employ a deeper 
kind of magnetism than the textbooks presently contain. He demonstrates that a "spin-altered" 
magnetic assembly exhibiting (to a compass or other such detector) a north polarity can attract 
another unaltered magnetic assembly exhibiting a north polarity. In short, he can make a north pole 
attract a north pole, We will give you further insight into Johnson's two-particle theory in a future 
article, [note 34] We will also explain how and why the physicists missed that antiparticle in the 
magnetic field’s flux lines, and thereby failed to advance the theory of magnetism to a deeper level. 
Make no mistake, one day when the new theory is done, Johnson may well be awarded a Nobel Prize 
for his epochal discovery of a deeper structure of magnetism. 


Bits and pieces of the new science approach are just now beginning to spill into a few conventional 
journals and symposia, For some time a few of the rebels spearheading this new science have been 
doing something that the University scientists should have been doing all along. The rebels have been 
meticulously examining the concepts, postulates, and definitions that the present scientific models are 
founded upon, to reveal serious foundations errors. Corrections for some of these errors have been 
discovered and made. [note 35] Others are still problems yet to be resolved. Yet slow progress is 
being made, and a "flip-over" of the old science is likely to occur within the next decade if not 
sooner. By then the new concepts will have become "solid" enough to allow producing an 
engineering mathematical model. Also the supporting experiments will have become solid enough to 
justify the new concepts and the model. 
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(phase conjugated) field 


Implications of а time-reversed field area 
оп only one side of a magnetic pole 
in a permanent magnet motor 


Figure 23. Schema for Johnson's permanent magnet motor. 
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[31] Howard Johnson, "Permanent Magnet Motor." U.S. Patent No. 4,151,431. Apr. 24, 1979. 
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[ [32] I personally saw and closely examined one demonstration rotary Johnson permanent magnet 
motor some years ago, and toyed with it for about one hour. It would definitely self- rotate as long as 
you wished to permit it to turn. It was not a powerful device at all, but just a small laboratory "proof 
of principle” prototype. It had cost Johnson an enormous amount of time, labor, and optimization to 
get the critical adjustment required of his two magnet assemblies. But the device had no power source 
other than the permanent magnet assemblies themselves. Johnson's nonlinear rotor and stator magnets 
interacted with each other in a manner to break local symmetry. So his machine was an open system 
and therefore a permissible overunity device; it was not a perpetuum mobile. 
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[33] As I have pointed out repeatedly in the past, photons also carry time, not just energy. We have 
previously shown the process and the photon interaction mechanism that creates the flow of time 
itself; we will discuss this mechanism in the future. So when Johnson separates the particles and 
antiparticles, not only does he partially separate them according to spin, but he also alters the local 
character of time flow during which the resulting magnetic field forces must appear. In other words, 
he accomplishes a partial separation of time-forward and time- reversed polar interactions. A south 
pole is just a time- reversed magnetic north pole, in the first place! So a north pole of a bar magnet. 
that is slightly time reversed on one side will partially act on that side just like a south pole. On the 
other side it will continue to act like a normal north pole. By partially time-reversing (phase 
conjugating) one side of the north magnetic pole piece, Johnson makes that side look and act like a 
south pole. that way Howard is able to create two north poles, one on a stator and the other on a rotor, 
and time-reverse part of one face of the stator's north magnetic pole-piece. Therefore when the proper 
sides of the stator and rotor north poles are facing, they attract each other, contrary to the 
conventional textbook. The two poles then repel each other normally as soon as the north rotor poles 
passes the north stator pole. Hence Johnson can make a surrounding north pole stator assembly "draw 
in" an approaching north pole rotor assembly, and then kick it on out the other side, because he has 
broken the local magnetic symmetry. In short, Johnson's magnetic gate can provide a legitimate 
component of unidirectional magnetic thrust, which means that he can indeed make a rotary 
permanent motor. Simply put, this "partially separating the spin particles,” and thereby partially phase 
conjugating one face of a magnet, is what Johnson calls a "gate," and this is the patented secret by 
which his magnet assemblies can be made self-powering. The entire process is still very meticulous, 
and assembly and adjustments are extremely critical. With Johnson's blessings we hope to shed more 
light on this subject in coming articles. 
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[34] For a basic article on rotary permanent magnet motors, see Т.Е. Bearden, "On Rotary Permanent 
Magnet Motors and 'Free' Energy," Raum&Zeit, 1(3), Aug.-Sep. 1989, p. 43-53. 
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[35] The most blatant error in all of physics is the erroneous notion that an acting force is separate 
from its receiving mass. Force is defined as Е ~ d/dt(mv). From that definition alone, it can be seen 
that the affected mass is a component of the force itself. If you remove the mass m, you do not have 
force but merely acceleration. The notion of force separated from the mass came from ancient and 
familiar experiences of pushing on stones with one's hand, etc. In this primitive case the force- 
creating agent (i.e., the hand) is certainly separate from the affected mass (i.e., the stone). But the 
"force on the stone" is actually the force created of and with the stone. It is "stone-force," not "force 
upon the stone." Quantum field theory already tells us that it is the absorption and emission of virtual 
photons by the stone's mass that "creates the force." In fact it should go one step further: It is the 
coupled ensemble of the virtual photon flux and the mass of the stone that constitutes a "stone-force." 
In your mind, you should try mentally replacing the word "force" with the phrase "mass-force" until 
you root out the deeply ingrained erroneous notion that force and mass are separate. Because of this 
archaic error, today's physics can only define a mass in terms of its resistance to a disturbing force, 
and it can only define a force in terms of its overcoming a resisting mass. This error has prevented 
any proper definition of either force or mass! But the problem is solvable. For a proper definition of 
mass without the notion of force, see Т.Е. Bearden, Quiton/Perceptron Physics: A Theory of 
Existence, Perception, and Physical Phenomena, National Technical Information System, Report AD- 
763210, 1973. 
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CHASING THE WILD DRAGON: 
In this first article I wanted to introduce the 14 major areas. We willbe THE VIRTUAL TIMES. 
discussing these areas in some technical detail in the future, We'll also include current major news 
items of development in these areas, for the interested lay reader. ГП particularly try to give you the 
benefit of extensive reference citations painfully gathered over the last 30 years. The articles will be 
targeted toward both the serious researcher and the interested, educated layman. 


So that's the agenda for the months ahead. We hope you find this information and the approach of 
direct interest and use. 


Again, it's a privilege to be aboard. And we invite you to hang on in the future; it's going to be a wild 
but exciting ride. We really are going to chase this wild dragon with great vigor. 
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Abstract and Summary. 


We discuss the abbreviated background of Maxwellian 
electrodynamics, including how the model’s erroneous “force 
eld in massfree space” construct came to be. The field in 
space is not a force field, as is well known, but is merely 
spatiotemporal energy structuring and patterning. It can be 
considered as a curvature of spacetime (general relativity 
view) or as a change in the virtual particle flux of the vacuum 
(particle physics view). It is a pure energy field. Spacetime is 
identically energy; virtual particle flux of vacuum is 
identically energy. A region of change is an energy field, 


The energy field in space is only a precursor of the force 
field in matter; no force is present or involved until the 
precursor field interacts with charge and mass to produce a 
force field with mass as a component 


Technically, the change and structuring of massless 
spacetime/vacuum to produce a net precursor field is 
asymmetric regauging, and it requires no work because of the 
well known gauge freedom axiom. The form of the energy is 
not changed, and work is the change of form of energy. One 
is permitted to freely change the potential—and the potential 
energy—of the Maxwell-Heaviside equations (and thus of 
any physical Maxwell-Heaviside system) at will; e.g., as 
shown by Jackson {[1]} and many others. 
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seen in the globes, designed in scrolls and waving ribbons, and just descending 
upon the walls, themselves in attenuated twigs and strings. The walls were 
bare and shining. How thrilled and awe-struck I became as I gazed around me, 
во many wonders on this planet and so little time to see it; we must move оп. 


We left this wonderful building and made our way towards the “Garden 
of the Fountains,” which I was told lies over toward the great Halls of Philoso- 
phy, Design and Invention, whose domes and temple-pointed roofs of copper 
and blue metal I could easily discern it covers over half a square mile of space. 
It is supplied with water from an enormous lake resting in the hollow of an ex- 
tinet volcano, fifty miles to the east of the City of Light, at an elevation of 5,000 
feet. A great conduit or water pipe, as we would say, conveys the water to the 
garden. The Garden is built actually upon piers of concrote and stone, con- 
nected by arches of brick, and through the subterranean chambers thus 
formed, the division of the streams is made, and there controlled. The whole 
was designed by the great Martian artist, Hindi. "The garden is approached 
through a labyrinthine avenue made up of Palms, which on that side of the city 
seem to be plentiful and over these palms, in extraordinary profusion, the vin 
of the red lowered honeysuckle. You cannot see beyond the wall of green on 
either side in this winding way, and only as you gaze upward does the eye es- 
саре the imprisonment of its surroundings, where above the waving summits of 
the palms you see a lane of the bluest sky. 


As you draw near to the end of this oscillating road, into the garden, the 
splash and roar of falling waters invades your retreat. And then suddenly as if 
а curtain had arisen or dropped to the ground, you emerge upon а great marble 
terrace of steps and before you is spread a forest of geysers distributed in en- 
trancíng vistas in a lake of tumbling and scintillating waters, The scene is 
amazing and transporting. Rushing jets of water are enclosed in hollow pilla 

of glass, whose lines are ravishingly combined in the separate clusters of foun- 
tains. Tho heights of these fountains vary from 160 to 200 feet, and they are 
arranged in a peculiar disorder, which however, conforms to an elaborate plan, 
‘The water rises in these colored tubes in green columns, then breaks into 
sheets and bubble-aden cataracts of spray above them, pouring far outward 
like blazing showers of little lamps in the full sunlight. Many of the tubes are 
inclined, and the ejected shafts of water collide above them, producing explo- 
sive clouds of shattered vesicles of moisture that float off or drop in miniature 
rains over the lake. It made a bewildering picture. The exposure of water in 
the great lake Which holds these fountains is broken with waves and the tem- 
pestuous scene with the constant excitement of the rising and fowing ava- 
lanches of water creates feelings of abounding wonder. The marble steps ex- 
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Thus, changing the force-free “EM field"—as it exists in 
space in its precursor form (energy field form) prior to its 
interaction with charge and matter—is work-free. 


Very large changes in the precursor field state of a 
Maxwell system can be done by paying only a bit of work for 
timing and switching the technological systems performing 
the regauging. Once formed "nearly for free”, the large 
precursors can then be interacted with charged mass to freely 
form very large force fields and their dynamics (i.e., precise 
sets of very large forces, including dynamics, in the 
interacting material system or medium as desired). We call 
such assemblies engines. 


Spacetime is identically energy, and a curvature of 
spacetime is identically an energy field available to interact 
with mass to form force. 


Vacuum is identically energy, and a change in the virtual 
particle flux density of vacuum is identically an energy field 
available to interact with mass to form force. 


Let the term engine refer to either a set of forces or a set of 
precursors, with the dynamics of the set included. One can 
almost freely produce strong precursor “engines” and 
dynamics, and then interact these precursor engines with 
charged mass (the system medium) to produce very powerful 
force engines and dynamics in the material system. In this 
way, one can very powerfully (and almost freely) produce 
and engineer all fundamental forces of nature, by first 
engineering the precursors and their dynamics, then allowing 
free precursor interaction with charged matter so that the 
“primary forces” are produced as desired. 


In this way, physical reality itself—on any and all levels— 
can be very powerfully engineered at will, without large 
exertion of operator-furnished power, once precursor 
engineering technology is developed. This is a negative 
entropy operation violating the present second law of 
thermodynamics (which artificially excludes such negative 
entropy processes). The second law is already totally refuted 
by gauge freedom itself, as well as by every charge, EM field, 
and EM potential in the universe. 


The first law of thermodynamics also contains an error in 
its present form, when it assumes that a change of energy 
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magnitude (as in the change of a system parameter such as 
the potential) is work a priori. To the contrary, work is 
performed only if the form of the excess input (regauging) 
energy is changed. Mere transfer of additional energy in the 
same form is not work. The present first law must be slightly 
corrected, since as written it prohibits gauge freedom and 
thus prevents precursor energy field engineering. 


We briefly discuss some relevant historical background 
and several small examples that demonstrate the 
overwhelming importance of this work and its future 
dramatic extensions of science and technology, hopefully for 
the great benefit of all humanity. 


Development of Maxwell-Heaviside EM 
Theory. 


The Maxwell-Heaviside theory of electrodynamics is 
now well over a century old. It may be taken as dating 
from Maxwell's 1865 theory {[2]} of 20 quaternion and 
quaternion-like equations in 20 unknowns—although 
Maxwell had written earlier papers on Faraday’s lines of 
force and on the characteristics of the medium. More 
than a decade earlier, quaternions had been founded by 
Hamilton {[3]}, but there were exceedingly few 
scientists who understood them or even liked them. 
Most could hardly tolerate Hamilton's quaternions! 


Maxwell published his famous Treatise in 1873 {[4]}. 
Because it was "tainted" with a higher group symmetry 
algebra (quaternions), even Maxwell himself came 
under intense pressure from his publisher to simplify the 
material in his Treatise. Consequently, Maxwell began 
rewriting and greatly "watering down" his own theory, 
having finished rewriting and greatly reducing some 
80% of it at the time of his death in 1879. The 
posthumous later editions published in 1881 and 1891 
represent a very serious truncation of the original 
Maxwellian theory. 


In the 1880s, a further great "simplification" was 
generated by several scientists after Maxwell's death— 
and notably by Heaviside, Hertz, and Gibbs, with 
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regauging by Lorentz. Vector algebra—whose group. 
symmetry is much lower than that of quaternion algebra 
—was formed {[5]} and became the accepted algebra in 
which the reduced equations were recast. The lowered 
group symmetry of vector algebra further reduced the 
operationalism described by the theory in its quaternion- 
like form, Even the tensor algebra of today is still of 
lower group symmetry than quaternions. 


The equations taught today at university as "Maxwell's 
theory" are thus pale shadows, and those equations 
themselves are actually the equations and notations of 
Heaviside, having been further "symmetrically 
regauged" by Lorentz {1,[6]}. The symmetrical 
regauging imposed by Lorentz very neatly threw out all 
COP>1.0 Maxwellian systems taking their excess 
energy from the active vacuum in the form of free 
asymmetrical regauging {[7]}. It also discarded 
precursor engineering. 


At the time these truncated (mutilated may be a better 
word!) Maxwell equations were adopted in general, it 
occurred in a short "debate" (mostly in the journal 
Nature) where the vectorists simply discarded the 
quaternionists' work, etc. {5} It was not done by "sweet 
science", but by dogma and individual preference for 
"greater simplicity”. Its driving force was the near- 
universal dislike of quaternions and a strong drive to 
simplify things as much as possible. 


Material Ether and “Force Fields in Space”. 


The "Maxwellians" as they are often referred to, all 
originally assumed the material ether filling all space 
(and so do electrical engineers today, unwittingly!). 
Thus they assumed there was not a single point in the 
entire universe that was devoid of mass. Consequently, 
the EM fields were—to them—obviously very material 
fields indeed; i.e., to the Maxwellians they always 
occurred in mass (e.g., in the material ether or in 
common matter). They were therefore erroneously 
assumed to be force fields, and in the view of the 
Maxwellians a “force-free field” was not possible. 
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By F = 3p/àt = 9/91 (mv), we know that mass is actually 
a component of force (though inexplicably that is still 
erroneously ignored in both classical mechanics and 
electrical engineering). There is no separate mass-free 
force acting upon a separate mass, because the phrase 
"mass-free force" itself is an oxymoron. Мапу 
foundations physicists such as Wheeler, Nobelist 
Feynman, etc. have thoroughly discussed this "material 
origin of force”, so it is well known by leading scientists 
(though seldom known to electrical engineers whose 
flawed model still blithely assumes EM force fields in 
mass-free space). 


Today, our Maxwell-Heaviside classical EM theory still 
implicitly retains the old material ether more than 100 
years after that type of ether was specifically falsified by 
the Michelson-Morley experiments {[8]}. Not a single 
material-ether-assuming EM force field equation was 
changed after those experiments! By retaining the 
material ether, the theory has actually concealed the 
precursor mass-free fields and the astounding 
ramifications of developing precursor engineering 
technology {[9]}. 


Oddly, we therefore we have a peculiar scientific. 
situation and one of the great stalemates in human 
scientific history: The most primary kind of physics has 
been largely ignored in the West. It has not been ignored 
in some other places, but unfortunately there it has only 
been used for development of weapons in secret. We do 
not discuss the weaponry in this paper. 


Nobelist Feynman certainly understood there were no 
force fields in space. He made the following observation 


0]: 


".. две existence of the positive charge, in some 
sense, distorts, or creates a "condition" in space, 
so that when we put the negative charge in, it 
feels a force. This potentiality for producing a 
force [i.e., this distortion of spacetime] is called 
an electric field." 
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Yet Feynman himself did not adequately define force, 
and in fact despaired of finding such a definition— 
apparently because he did not connect the change 
produced by observation. He stated {[1 11}: 


"One of the most important characteristics of 
force is that it has a material origin, and this is 
not just a definition. ... If you insist upon a 
precise definition of force, you will never get 
it!" 


In modern physics terms, a "force" is generated in, on, 
and of a mass (e.g., a charged mass). It is generated 
when the volumetric mass-free fields (as curvatures of 
spacetime relativistically, or as altered virtual particle 
flux of the vacuum region in particle physics) in mass- 
free space interact with and оп a charged mass. That 
ongoing interaction of a 4-space massless entity (the 
precursor) with a previously observed 3-space mass is 
what a "force" identically is, prior to its observation by 
invoking а 9/01 operator. Observation results in a frozen 
3-space snapshot at that instant—as is well known, time 
is not an observable, even in principle. 


Precursor Engines and a Physical Mechanism of 
Regauging 


We now have added a physical mechanism to the 
abstract notion of "asymmetrical regauging", where a 
potential (and the potential energy) of the system (i.e., 
the magnitude of the spacetime curvature/altered 
vacuum virtual particle flux interacting with the charged 
mass) is freely changed. Further, this physical 
mechanism can be engineered rather directly. Suddenly 
we are not trapped in “force field engineering” as the 
primary causative action, but in “spacetime/vacuum 
energy” engineering as the primary causative interaction. 


In short, now we have moved from the hoary old 
entropic force field engineering to negentropic precursor 
engineering as our primary interest. 
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Let STC be “spacetime curvature(s)". Let VPF be 
“virtual particle flux” of the vacuum. 


Consider any physical system and its dynamics. There is 
a specific set of forces and their dynamics, involved in 
that system functioning. Call this set of forces and their 
dynamics a force engine. But we know that, for any 
force, there is a precise massless 4-spatial precursor 
interacting with the mass component of the force. 


Prior to observing the system, consider the 4-spatial 
characteristics. At any instant, there is a set of mass-free 
4-spatial STC/VPF dynamics interacting with the 
previously observed system masses at all levels, 
changing the observable system masses and their 
dynamics as time passes. 


Now separate the masses from the STC/VPF dynamics— 
which separates force into its components of mass and 
precursor energy field. Call this set of STC/VPF 
dynamics a precursor engine. Rigorously this precursor 
engine and each part of its structure is what we refer to 
as energy. The precursor engine has the capacity 
(potential) to cause work, since it has the capacity to 
make a force engine by its interaction with mass, and W 
= | Fe ds for any force F in the force engine. 


We have now solved one of the additional problems 
which gave despair to Feynman: the definition of 
energy. Feynman also said {[12]}: 


"It is important to realize that in physics today, 
we have no knowledge of what energy is." 


Yet to change the precursor engine itself requires no 
work, since there is no mass and hence no F, and thus | 
Fe ds = 0 because Е = 0. Prior to its interaction with 
mass to form a force engine and generate work, the 
precursor engine is merely structured potential energy 
with dynamics. 


Here is the great shocker: Merely changing the 
structured potential energy—i.e., changing the precursor 
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engine, in magnitude or function or whatever—is work- 
free a priori because of the total absence of force. 
Changing the precursor engine is changing some 
potential energy (magnitude, direction of flow, 
dynamics, etc.) and that is mere regauging. It is work- 
free by the well known gauge freedom axiom, widely 
used and accepted in physics. 


By engineering the precursor engine itself, and then 
applying the altered precursor engine to an appropriate 
mass system, real work can freely be produced in the 
physical system. In the real world, the scientist may 
have to pay a little to do the switching and timing, but 
he need not pay to furnish the regauging potential 
energy required to change the precursor system and 
thereafter produce the force engine. 


Thermodynamics and Entropy. 


We have all been taught that a dynamic system is like a 
leaky diode. L.e., one pays to input some energy to the 
system, it spills some of it in its internal operations, and 
one gets out (as energy or useful work) less than one put 
in. In short, we have erroneously been taught that all 
engineering is entropic. The second law of 
thermodynamics has stated that, in progressive 
operations, the system can either at best keep the 
entropy (energy of which control and use is lost) the 
same, or have the entropy increase with time. It is 
known, of course, that second law violation does occur 
for small systems and relatively small times, due simply 
to fluctuation of the statistics on which it is based. 


With precursor engineering, however, we have totally 
violated the second law of thermodynamics, since we 
ourselves need input only a tiny bit of control and 
switching energy, to control and use a much larger 
amount of working energy. The environment freely 
inputs a great deal more regauging energy for usage, and 
we need only control it. In short, we have moved from 
the “leaky diode” type engineering to the “triode” type 
engineering. Now we have to pay a little for the 
“control” grid signal, but the cathode energy flow that is 
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controlled, gated, and shaped to provide the plate energy 
(plate force engine) is freely input by the environment 
(by regauging). 


We have moved from “entropic engineering” to 
"negentropic engineering” because triode engineering is 
also a process for re-ordering disordered energy. It is a 
process for consuming entropy and producing negative 


entropy. 


Precursor engineering focuses attention on a much more 
primary cause of forcible actions than the presently 
considered “fundamental forces of nature” approach. 
Instead, it focuses upon the fundamental precursor 
engines that, once formed by free regauging, then freely 
produce forces that perform work upon systems to alter 
them, do useful work, etc. That is a purely negative 
entropy function, totally engineerable. It alters and 
completes the presently crippled Second Law of 
thermodynamics (which presently only allows entropic 
processes, although inherently assuming that its own 
contradiction has first occurred). Specifically, it changes 
the Second Law to permit negative entropy processes 
and functions in addition to positive entropy processes 
and functions. 


In the not too distant future, hopefully precursor 
engineering will completely revolutionize science and 
engineering in a myriad of areas, from physics to 
medicine. In theory, any operational functioning in 
material physical systems can be directly engineered by 
pure regauging, simply by freely changing the precursor 
engine involved in that system in a fashion that interacts 
to create the necessary force engine and dynamics. 


This new and revolutionary negative entropy 
engineering, will eventually be developed to replace the 
present hoary old entropic engineering. It now lends real 
substance to the theoretical proof by D. Evans and 
Rondoni {[13]} that nonequilibrium steady state (NESS) 
systems can indeed—at least in theory—produce 
continuous negative entropy. Evans and Rondoni were 
so startled at their theoretical results that they felt no 
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real physical system could exhibit such a Gibbs entropy 
—i.e., starting negatively at the onset and thereafter 
continuously decreasing toward negative infinity as time 
passes. To the contrary, every source charge and dipole 
in the universe exhibits precisely that action {[14].[15], 


[16]. 


Unknown to Evans and Rondoni, Leyton {[17]} has also 
originated and published the higher group symmetry 
geometry necessary to replace the more limited old 
Klein geometry {[18]} of 1872. Now a hierarchy of 
symmetries results in Leyton object-oriented geometry. 
A broken symmetry at one level does not lose 
information at that level a la Klein. Instead, it retains the 
information and also automatically generates a new 
symmetry at the next higher level—a purely negative 
entropy operation from first principles! So the proper 
geometry necessary to allow revision of the old Second 
Law has been advanced by Leyton. 


The dramatic extension of the Second Law of 
thermodynamics to add negentropic processes due to 
precursor gauge freedom also resolves the very vexing 
present major time asymmetry problem of 
thermodynamics itself: If in a given set of processes the 
entropy either remains the same or increases, then how 
was the entropy of the universe ever so low in the first 
place, and how is it so low now? This “greatest 
thermodynamics problem” {[19]} cannot be solved in 
Klein geometry, but it is solved when Leyton geometry 
and a unified field theory separating force field and 
precursor field are utilized. 


What Gauge Freedom Has Been Trying to 
Tell Us. 


In short, the universality of gauge freedom has more to 
it than simply changing some equations so they are 
casier to solve, as Lorentz did to the Maxwell-Heaviside 
equations by symmetrically regauging them. In 
symmetrically regauging the equations, unwittingly 
Lorentz first evoked precursor engineering, but then 
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locked up the extra free energy by allowing it to produce 
only equal and opposite forces and stress in the system, 
never useful work. He did this by eliminating all 
asymmetrical regauging which would produce a net 
force field. In that astounding and crippling limitation, 
Lorentz chose only that subset of Maxwellian systems 
and precursor engineering that cannot and does not 
produce energy available to do useful work in the load. 
Instead, it bottles up all the energy freely received by 
regauging, as additional stress in the system. To say that 
this is short-sighted is the understatement of the century! 
It was done merely to make the equations “more 
tractable” and amenable to closed solution methods. 


Asymmetrical regauging is the wave of the future, for it 
also is identically work-free precursor engine 
engineering. It does freely produce a net precursor field 
and a net force field, thus allowing useful work to be 
done “for free” or “nearly for free”. 


Gauge freedom directly assures us that the potential 
energy of any EM system can be freely changed at will. 
If we put our minds to it, we can take in all the EM 
energy we wish, directly from the local vacuum VPF 
and curvature of local spacetime, anywhere in the 
universe by developing and utilizing asymmetrical 
regauging. 


As a trivial example, merely changing the voltage of a 
system—while freezing the electrons so no current flows 
— changes the collected energy in the entire circuit; 
because it changes the potential intensity in which each 
Drude electron is embedded and with which it is 
interacting. The solution to the entire energy crisis, for 
all time, simply waits for scientists to discard 
symmetrical regauging (no net force fields produced, 
even though two new free force fields are produced but 
in equal and opposite fashion). In symmetrical 
regauging, all the excess free energy in the two new 
fields freely produced is locked up as stress energy, 
causing additional stress in the system. However, none 
of the excess free energy can be used to translate. 
electrons as current, so the energy so freely received 
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tend around the lake, and behind them on all sides rises the wall of the palms, 
beaten into motion by the wind blowing ceaselessly. 


Frank decided it was time for us to get back to the X-12. We bid good-bye 
to the six who had first met us, and also to’ a great number of others as we. 
walked the beautiful streets in this wonderful City of Light. Back on board the 
X-12, on our long TRIP BACK TO EARTH THE QUESTION IN MY MIND WAS THE 
GOLD ROCKS which the Martians said we could have. I was wondering, would 
we be coming back to Mars soon? And in what manner Frank would place that. 
heavy gold in the X-12. 


‘To my question, Frank said "Think well about this large amount of gold. 
Will having all that in your possession keep you happy and in good health? Do 
you know anyone on earth who has millions of dollars who is truly happy, 
healthy and well? Consider it well my friend. The gold is yours if you wish to 
have it, but in my opinion, nothing can replace your present well being, your 
good health, and the joy you share with others. Therefore, I want you to think 
the matter over until we arrive near to earth. Then, and only then, give me 
your answer.” Frank then left me to my thoughts while he went about the 
great ship. И required deep thought. Few, if any, earthmen had seen even. 
‘one-thousandth part of the amount of gold in that big rock. As the owner of it, 
I would be the richest man on earth. Did I really wish to be that rich? I will 
not trouble you with all my thoughts, except to say that I came to the conclu- 
sion not to have the gold: 


When we came within a few miles of the earth, Frank and Frances came 
to talk with me. “Well,” asked Frank, “have you made up your mind? Do you, 
ог do you not, want that gold?” In reply, I found it hard at first, but managed 
to say, "No, Frank, I do not want that gold, but I would like you to tell me how 
you expected to bring it to earth, if T had said yes?" Frank said “Good thinking 
Arthur, we are very pleased to hear you say that you do not want the gold, as 
for the means by which we can bring the gold to earth, if you desire I will show 
you. As itis still daylight, we will remain at this level, and during our wait, 
which will be several hours, we might just as well set up our machine, by which 
же can transport the gold of Mars right on to your property.” Frank grinned at 
me as we walked into the workshop or, the second level of the X-12. "In this 
manner I will show you that which I intended to do, if it was your wish to have. 
all that gold, however we are more than pleased to know that you do not want 
it. But we shall, if you like, transport just a little of that gold, to prove to you 
that we could, if it was your desire, place all of it right in your field" Frank 
gathered together an assortment of things, tools and materials, electrical parts, 
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cannot perform useful external work in the load, by 
deliberate design! 


To borrow a phrase from Nikola Tesla, this will one day 
be recognized as “one of the most inexplicable 
aberrations of the scientific mind” in recorded history! 


By going directly to asymmetrical regauging, which also 
is precursor engine engineering, one produces both 
excess free EM energy and a free net force field that can 
be then freely dissipated to perform free work in a load, 
paying only for switching and timing costs, etc. Of 
course one has to employ circuitry other than the closed 
current loop, common ground circuit! That circuit 
automatically self-enforces symmetrical regauging (and 
deliberate crippling of precursor engineering) regardless. 
of how much extra free regauging field energy is added 
to the system. 


The Precursor Is Nonobservable. 


As pointed out, the problem of the "force field" not 
existing as such in space is further complicated by the 
nature of observation itself. Observation is a d/ot 
operator imposed upon that ongoing interaction of the 
precursor and the charged mass in 4-space. The result is 
the stripping away of the time dimension momentarily, 
producing a frozen 3-spatial snapshot. A rapid series of 
such continual 3-snapshots, and their recall from. 
memory and comparison, gives us the sensation and 
experience of "change" and "persistence in time" or 
"change in time". 


We never observe the precursor causes, but only the 
effects of those precursor causes in mass. From 
observing the effects, we always have to extrapolate the 
unobservable precursors that are the unobserved causes 
One cannot "see" the accelerated frame one may be in, 
but one can measure the effects of that nonobservable 
frame on one’s physical system and surroundings. 


Additional Shortcomings of Classical 
Maxwell-Heaviside Theory. 
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The present Maxwell-Heaviside theory is completely 
unable to deal with the massless interactions and the 
force-free entities that interact with mass to produce 
force. The present EM does not even calculate "the" 
spatial fields or potentials themselves, but only their 
"point intensities" when interacting with static matter, as 
defined by the assumed interaction of the actual 
geometrical fields with a unit point static charge at every 
point. To see how this remains confused, we quote 
Jackson {[20]}: 


"Most classical electrodynamicists continue to 
adhere to the notion that the EM force field exists 
as such in the vacuum, but do admit that 
physically measurable quantities such as force 
somehow involve the product of charge and 
field." 


So the precursor spatial "field" is actually not defined in 
classical EM, but only its intensity as indicated by a unit 
point static charge’s scattering of energy from the 
Whittaker flows comprising the spatial field itself. What 
is scattered from a river's flow by a fixed static rock is 
not the river! And what is scattered varies as the 
condition of the rock, The same rock, placed in violent 
churning motion to and fro, will scatter much more 
energy from the same river's flow. 


As an example of violating that static indication of 
“field intensity", if the interacting charges of an 
absorbing medium are in particle resonance at the 
frequency of the input field energy bathing them, the 
very "definition" of the classical field intensity is 
thereby altered. Then one can extract more energy from 
the intensity than is theoretically predicted by the 
Poynting theory—i.e., by standard "static charge" 
definitions of field and potential intensities. It has been 
in the physics literature for some decades, without 
scientists realizing the true implications. 


The same charge in particle resonance at UV or IR will 
absorb and re-radiate some 18 times as much energy as 
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we input to it (by standard calculations), from the same 
classical field, as it does when totally static and not in 
particle resonance ([21]). That area of physics is of 
course well known as negative resonance absorption of 
the field. It is a noted example of the direct extraction of 
excess EM energy from the "vacuum" or from curved 
spacetime, long proven on the bench. Physicists in that 
field, however, carefully refrain from using the term 
"excess emission of energy from the resonant medium", 
or the thermodynamics term of coefficient of 
performance (COP). The COP = 18, of that EM system, 
but the scientists only carefully write and speak of the 
change in the reaction cross section of the resonant 
particle versus that of the static particle. 


Importance of the Supersystem. 


In modem physics, we might add the term supersystem 
{221}. The supersystem consists of three components, 
which are (1) the physical system and its observed 
dynamics, (2) the unobserved but active local vacuum 
and its dynamics, and (3) the local curved spacetime and 
its dynamics. All three elements of the supersystem 
constantly interact with each other, in modern physics. 


In the present classical Maxwell theory, both of the two 
unobserved supersystem components (the actual force- 
free precursors that act on the system to generate all its 
forces and dynamics) are arbitrarily assumed away. The 
crippled Maxwell theory assumes an inert vacuum 
(falsified since the 1930s) and a flat spacetime (falsified 
since 1916). By using force fields and potentials only 
defined in terms of intensity of the interactions in static 
charged matter, it only considers effects of the 
precursors after their interaction with static mass. These 
effects then further generate other forces in collisions 
and interactions. 


The fact that force fields are still erroneously assumed in 
space, by standard classical EM and electrical 
engineering, retains the material ether in the model. 
Thus the standard model has already discarded 
(erroneously) the precursor engines and precursor 
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engineering (deliberate use of asymmetric regauging as 
a simple and universal means of taking and using 
enormous EM energy from the active vacuum/curved 
local spacetime). 


Because of this continued assumption of the material 
ether by ordinary EM models, we have missed the 
ability to directly (and work-free) engineer the massfree 
precursor to force. We have therefore been unable to 
rigorously define force (as pointed out strongly by 
Nobelist Feynman {11}, by Wheeler, and many others) 
or energy {12}. Force is the interaction of precursor 
field with mass, and energy identically is the precursor 
field. 


Classical electrodynamicists just continue to dispose of 
the “no force-in-space” problem, with a remark similar 
to that of Jackson previously quoted {20}. 


Higher group symmetry EM theory, however, can get 
directly at all those long-ignored electrodynamic entities 
and mechanisms, including the precursors, precursor 
engines, and their free (regauging) generation of forces 
and force engines in matter As an example, the Evans 
model {[23]} is a unified field theory, and quite capable 
of modeling the interactions between the three 
components of the supersystem. The present classical 
electrodynamics cannot and does not do that. 


In short, precursor engineering can be developed 
whenever the scientific community will move off dead 
center, fund the sharp young graduate students and post 
doctoral scientists to do it, and allow them to do it. 


Example of Applying Precursor Engineering to Medical 
Therapy 


We now speak of a future medical capability that can 
benefit all humanity. It can follow directly from Evans’ 
work {23}, and the effect has already been proven 
experimentally in France in the 1960s {[24]}. Until 


now, however, its free alteration of the cellular 
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regeneration system's precursor bioengine has remained 
a total scientific mystery because it lies outside the 
conventional classical EM model. That model, of 
course, erroneously excludes the precursor engine and 
gauge freedom. 


Visualize a biological system and its dynamics, such as 
the human body in all its complexities. All the body 
dynamics may be visualized as a great special 
"bioengine", which consists of (1) the precursor engine 
—that set of precursor causes (the structured bioenergy 
we refer to as massfree biofields) interacting with the 
body charges and masses at every level, and (2) the 
bioforce engine produced as a result of those precursor 
interactions and dynamics. 


The bioforce engine is secondary, and it consists of two 
interacting parts: (1) the precursor bioenergy engine—i. 
e., the virtual particle fluxes of the local vacuum/ST 
curvatures and their exact specific dynamics, interacting 
with the body charges and masses at every level, and (2) 
the resulting biosystem and its dynamics at every level, 
The massless precursor bioenergy engine continuously 
interacting with the physical system produces the force 
bioengine and its dynamics as the resulting effect of that 
interaction. Note that the primary (precursor) causal 
bioengine is not comprised of forces until it interacts 
with the physical matter of the body and generates the 
resulting bioforces as primary effects produced in the 
body. In that ongoing interaction, all bioforces 
everywhere in the body, at every level, are generated by 
the precursor bioenergy engine interactions. 


It is strongly stressed that this makes a profound and 
fundamental change to biophysics: Instead of seeking 
fundamental bioforces (force bioengines) of nature as 
primary causes, one now seeks fundamental precursor 
bioenergy engines as primary causes. The great impact 
is that it requires little or no work to engineer the master 
precursor bioengines at will, in any fashion desired. In 
simple language one directly engineers and structures 
the primary bioenergy (the biofields) and its dynamics, 
then that structured bioenergy and dynamics interacts on 
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and with physical biosystems containing mass, to freely 
produce the desired bioforce engine and thus any 
conceivable kind of physical change of the biosystem. It 
can, e.g., induce stabilization and maintenance of the 
cellular system in any conceivable form desired. 


Simply put, bioenergy fields interact with biomass of the 
biological system, producing all bioforce fields, physical 
biosystem dynamics, and physical functioning. 


Structuring and Changing the Precursor 
Bioengine. 


We examine the structuring of the precursor bioenergy 
engine and how to freely change it at will. 


It can be shown from Whitaker's work in 1903 and 
1904 {[25]} that this precursor "bioengine” is naught 
but a complex set of longitudinal EM waves with added 
differential functions. Any scalar potential decomposes 
into a harmonic set of bidirectional phase conjugate 
longitudinal EM wave pairs (Whittaker 1903), and any 
field or wave pattern decomposes into two such scalar 
potentials with differential functions imposed. Hence all 
normal EM potentials, fields, waves, etc.—including 
those in biological systems—decompose into a far more 
primary electromagnetics comprised of longitudinal EM 
wavesets and their differential functions. Further, this 
more primary electromagnetics is directly engineerable. 


As an example: For a given living body, there is a. 
precise bioforce engine ongoing for that body in its 
intended healthy state. Hence there is a precise precursor 
bioenergy engine for that body also, in its intended 
healthy state. 


For any disease or disorder change in that bod; 
whatsocver, there is an exactly specific delta precursor 
bioenergy engine for that disease change and all its 
actions and interactions, now present and also acting on. 
the body to its detriment. 


For any disease-specific delta precursor bioenerg: 
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engine, there is a specific precursor bioenergy 
antiengine, The antiengine can be made and amplified 
by pumping. By introducing the amplified precursor 
bioenergy antiengine, a specific amplified bioforce 
antiengine is produced. This bioforce antiengine then. 
acts upon the biosystem, specifically reversing the 
detrimental condition and healing the biosystem. 


In other words, a damaged body has a damaged bioforce 
engine, consisting of the normal bioforce engine and a 
delta bioforce engine added to it. Hence the damaged 
body is being continuously interacted by a damaged 
precursor bioenergy engine, consisting of the normal 
precursor bioenergy engine and a delta precursor 
bioenergy engine added to it. 


It follows that, if one were to time-reverse (phase 
conjugate) the total precursor bioenergy engine of the 
damaged body, the new precursor “bioenergy 
antiengine” would consist of two parts: (1) the amplified 
time reversal of the normal precursor bioenergy engine 
—which antiengine would just tend to make the body 
cells, etc. a bit younger, and (2) the amplified time 
reversal of the detrimental precursor delta bioenergy 
engine, which antiengine would gradually erase that 
detrimental precursor bioenergy engine and the disease 
itself! 


Though simply put, that is in fact the mechanism used 
by the human cellular regenerative system (very poorly 
studied!) that generates the healing process in the body. 
It has long been obscured in biology by use of the terms 
" differentiation" and " dedifferentiation" of cells. Those 
terms refer to effects, not primal causes. 


Becker's Important Work. 


Becker, e.g., clearly showed that potentials placed 
across intractable bone fractures directly generated such 
effects in red blood cells entering the injury site ([26]). 

First the cells "dedifferentiated" back to an earlier form, 
growing a nucleus and shucking their hemoglobin. Then 
these new cells "differentiated" forward to form the type 
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of cells that make cartilage. Then those cells further 
differentiated forward to form the type of cells that 
make bone. The resulting bone cells were then deposited 
in the fracture site to heal the fracture. 


Becker received multiple nominations for a Nobel Prize 
for this incredible work. He also attempted to model the 
cellular regenerative system itself ([27]], using the 
normal EM model—which failed him because it cannot 
model the precursor bioenergy engines at all. Had 
Becker had access to Evans' present work, he would 
have produced a gigantic revolution in medicine, and 
would have very probably been awarded a Nobel Prize. 
The bone healing work did survive quietly, and today it 
is used in a number of hospitals to continue to treat and 
cure otherwise intractable bone fractures. 


We again stress that, using free asymmetrical regauging, 
the precursor engine and antiengine can be directly 
amplified, essentially work-free. One pays for a little 
switching and timing for control, but pays nothing at all 
for the excess energy utilized and structured and 
controlled, which is pure regauging. Regauging to 
increase the energy is pure negative entropy 
engineering, not previously recognized or utilized. 


Precursor Bio-Engineering Was 
Demonstrated in France. 


The precursor engine, antiengine, and amplification 
approach was in fact demonstrated experimentally and 
rigorously in France by Antoine Prioré, although he was 
unaware of its nature. His work was personally 
presented to the assembled French Academy by its 
Secretaire Perpetuel, Dr. Robert Courrier {[28]}. 


In the 1950s and 1960s, working with eminent French 
scientists, Antoine Prioré discovered how to directly 
amplify the "cellular regenerative" process in the 
laboratory, In short, he unwittingly discovered how to 
form antiengines for specific diseases and disorders, 
amplify the antiengines, apply them to the body, and 
directly heal the body via the resulting “amplified 
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cellular regeneration" process. 


Prioré used a huge plasma tube fed with a mix of 
transverse EM waves, unwittingly using a characteristic 
of plasmas that can transduce transverse waves to 
longitudinal EM waves {[29]}. Hence he had introduced 
a longitudinal EM wave structure inside the plasma, 
adding to its field structures. With a large coil around 
the plasma tube, he produced a large rippling magnetic 
field whose inner “Whittaker structure” was deliberately 
modified (by controlling the frequency, and phasing of 
transverse waves induced in the plasma). The amplified 
bioenergy antiengine was embedded inside the 
longitudinal EM wave Whittaker structure of that 
rippling magnetic field. 


Unknown to practical plasma technicians and to 
classical electrodynamicists, in quantum field theory the 
longitudinal photon and the time-polarized (scalar) 
photon exist and are individually nonobservable. 
However, their combination is observed as the 
instantaneous scalar potential—i.e., as common voltage. 
This tells us that, when we produce voltage, we produce 
not only Whittaker’s 3-spatial longitudinal waves, but 
also their time-polarized (scalar) counterparts also. In 
short, by subjecting an object to simple voltage, one 
subjects it to a special form of phase conjugation by 
optical-type pumping. The “input” to the pumping is the 
resident precursor bioenergy engine, and the output of 
the pumping (i.e., the “time reversed wave counterpart") 
is an amplified precursor bioenergy antiengine. The 
interaction of the amplified precursor bioenergy 
antiengine and the living body's mass produces the 
amplified bioforce antiengine that physically reverses 
the disease. 


Suddenly Becker's work with voltage and its unexpected 
generation of radical change of red blood cells into new 
kinds of cells comes alive, because something magical 
was truly going on in the use of a simple potential across 
a fracture site (pulsing enhances the effect also). That 
potential was comprised of longitudinal EM waves and 
scalar EM waves (time-polarized EM waves) in 
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combined phase conjugate pairs, slightly altering 
Whittaker's 1903 and 1904 work. So in nonlinear optical 
terms, Becker was "pumping" those red cells (and the 
fracture vicinity) in both the time domain and the 3- 
space domain. He thus time-reversed both the 3-space 
longitudinal wave components and the time-polarized 
scalar wave components. The result was to produce an 
amplified time-reversed precursor "engine" (i.e., an 
antiengine) of the resident precursor bioengine actually 
present in, and acting on, that body to produce its 
resident force bioengine! This accounted directly for the 
much more rapid cellular dedifferentiation and 
redifferentiation effects, compared to the relatively slow 
and much weaker effects achievable by the feebly 
amplified cellular regenerative system. 


Surrounding Prioré's plasma tube was a very large coil, 
which—stimulated by the plasma—then produced an 
oscillating magnetic field that further contained in its 
Whittaker longitudinal EM wave internal composition 
that "engine" that Prioré had caused to be introduced. 
The patient then laid on a table under the magnetic field 
beam, and the entire body was bathed in this emission. 
The rippling magnetic field insured that the internal 
“amplified precursor bioenergy antiengine” was carried 
down to even the bone marrow cells of the body, 
affecting everything. As proyed for millennia in the 
living body, if the carried "engine" is the antiengine of 
the specific disease, then this produces an amplified 
bioforce antiengine that is directly an amplification of 
the body's own cellular regeneration mechanism for 
healing that disease. 


The rippling magnetic field carried the "internal new 
precursor antiengine" to all parts of the body, even 
through the bone marrow to the primitive cells, etc. 
Thus the total force engine of the body was directly 
altered, leading to physical changes in the body that 
reversed the specific disease and healed the patient. 
Thousands of rigorous lab animal experiments were 
performed and are duly reported and documented in the 
French medical literature ([30]). As many researchers 
have suspected, when the body is sick, it is "sick all 
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wire, condensers, ete., and with all these things, 1 helped Frank to build a ma- 
chine, a queer, looking thing, which I thought was a very large high-frequency 
generator, until Frank enlightened me to what it really was. "This; said 


means? By the time, we had completed the machine, it was late evening, the 
X-12 completed the trip, and we landed around 10 P.M. We set up the machine 
in our field, beside the X-1.2. 


Frank applied the power and directed the Ray so that it would hit the 
gold rock on Mars, then driven by accurate clock work, the wave could be de- 
pended upon to retain the proper direction, when once set. The ray was thus 
aimed directly, as I have said, at the large rock of pure gold. With breathless 
interest, I watched the proceedings of rank. The strain upon my poor nerves 
was such as could not have been born for many hours at a stretch: When eve- 
tything had been adjusted to his satisfaction, Frank stepped back, and pressed 
а lever the powerful atomic engine, which he had built a few hours ago, in- 
stantly responded. “The beam is set exactly in the center of the large gold 
rock,” said Frank. Then we waited; a minute elapsed, two minutes: I could 
hear the beating of my heart — the engine shook the ground — three minutes! 
Four minutes: We were like statues with eyes fixed on the polished ball of sil 
ver, supported by means of a high metal framework, which had a polished rod 
curved over the top like a crane. This was in fact the pole from which the en- 
ergy was transmitted to the golden rock on Mars, Five minutes: 
shouted. “Look; Look.” 


‘The shining ball had become a confused blue in colour, and I violently 
winked to clear my eyes, “At last” The silver knob again changed IBGE, what 
seemed like a miniature rainbow surrounded it with concentri cireles of blinding 
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over", since the disease "precursor bioengine pattern” is 
in all the potentials and fields of the entire body, at 
every level. 


Prioré's method added а new and amplified "antiengine" 
to the diseased body's own precursor engine, in turn 
directly altering the body's own force engine. 
responsible for maintaining its present state and 
dynamics containing the physical disease. He simply 
reversed the body from a “diseased state” back to a 
"normal state". Hundreds of cases of terminal tumors, 
certain infectious diseases, clogging of the arteries, etc. 
were cured in laboratory animals, in some of the most 
sensational medical research of all time. 


Results Obtained by Prioré’s Method. 


When the added amplified bioengine was the reversal or 
near reversal of the detrimental bioengine portion 
already in the body, this process reduced and eliminated 
the detrimental delta bioengine, within the limits that the 
scientists had learned how to adjust the input signals for 
а given disease. 


Consequently, unparalleled healing of disease occurred, 
in thousands of laboratory animal experiments 
rigorously performed at the University of Bordeaux by 
famous French scientists such as Raymond Pautrizel 
1[31132]]. Dr. Robert Courrier, Secretaire Perpetuel of 
the French Academy and head of its biology section, 
personally presented the astounding results of the Prioré 
work to an assembled and stunned French Academy 
{28}. Terminal cancers, some specific infectious 
diseases, atherosclerosis, etc. were cured with alacrity 
and remarkable effectiveness. The results were so 
astounding that they caused a sensation in France and in 
some other scientific communities also, Sadly, there was 
not a single scientist available anywhere openly, who 
had developed or even knew of the science of engines 
and therefore might recognize and state the mechanism 
used in the Prioré work. 


The Prioré team also experimentally showed that the 
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internal patterns or "internal precursor engines" inside a 
given EM field or potential (in its Whittaker 
decomposition) do diffuse from one potential or field 
into another that is superposed, and these internal 
precursor engine changes remain there and only 
gradually diffuse away over a period of time (such as a 
few weeks or months). 


It was shown that a drop of blood—taken from a rat 
successfully healed of a terrible terminal cancer—could 
then be injected into another rat with the same disease, 
and that rat would also start to get well and get rid of the 
cancer. This "pass it along" precursor bio-antiengine 
diffusion effect lasted for some weeks. But the 
experiments clearly showed that the necessary 
"antiengine" had been created in the original treated rat, 
and that it was actually present everywhere in that rat, in 
its blood and elsewhere, and only gradually "dissipated" 
by diffusion reactions as time passes. It also showed that 
transferring some of the blood containing the new bio- 
antiengine spread the bio-antiengine into the receiving 
animal. 


This work is all documented in the hard French 
scientific literature. It has required 30 years for the 
present author to even be able to explain the primary 
mechanism. 


The End of the Prioré Work. 


The Prioré group itself (and the French scientific 
community as well) could not understand the 
mechanism because they only had the flawed old 
Maxwell-Heaviside theory to apply. That theory cannot 
model the elemental precursor engines, how they 
produce the force engines, and how such operations are 
the key to the healing process itself. Consequently, 
today we still have a medical science using the highly 
obsolescent electrodynamics of more than a century ago. 
Present medical therapeutics largely deals with killing 
and removal processes (such as the immune system's 
warlike work), while almost totally ignoring the actual 
healing mechanism and regenerative system of the body. 
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Medical science has thus produced a largely “intervene 
and destroy” therapeutics, with the real healing work 
then largely just “left to the body” in the hopes that it 
can somehow do the regenerative job required after the 
destruction and intervention. 


The Prioré work showed that, not only can that 
fundamental cellular healing process be used in 
advanced new technology, but it can be highly amplified 
to allow very rapid healing of dread diseases. The Prioré 
work was ruthlessly suppressed in the mid-70s when the 
French government changed to a leftist government and 
quit funding the work. In 1984, not long after Prioré's 
death, the University of Bordeaux did accept a doctoral 
thesis on that work by one of its students (Регіѕѕе) {32b} 
— айег having been forced to reject Prioré’s own 
doctoral thesis {[33]} in the early 1970s. 


So а great medical cure for cancer, hardening and 
clogging of the arteries, infectious diseases, etc. was 
brought to the very brink of being born and utilized, and 
by the proper scientific community. Then because of the 
lack of a proper physics and electrodynamics model, it 
could not be scientifically understood. So, sadly, it was 
strongly opposed and "parked on the shelf" primarily 
because there was no available electrodynamics known 
to the scientists that would allow modeling and 
development of a total technology including both theory 
and application. The French government and the French 
scientific community continue to strongly oppose the 
Prioré work to this day. 


Electrodynamics Must be Modernized. 


The Prioré case is one dramatic example among many, 
of how the present terribly inadequate model of 
electrodynamics (used in electrical engineering) has 
long inhibited our scientific progress by blocking the 
development of precursor engineering and negative 
entropy engineering. That terribly flawed model and its 
continuing use are also directly responsible for the 
deaths of hundreds of millions of persons worldwide 
who did not have to die, had a better EM model been 
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available and used, and had the scientific community not 
continued to adamantly propagate and uphold such a 
seriously flawed EM model. 


The source charge solution {14} also entails a coming 
great impact on thermodynamics. The charge 
continuously consumes positive entropy (disordered 
energy) in the active vacuum’s virtual state, coherently 
integrates it, and produces negative entropy in the 
observable universe by continuously re-emitting the 
ordered energy (real observable photons), by a now- 
specified self-ordering criticality process specified by 
the present author. The resulting macroscopic EM fields 
and potentials produced and continuously maintained 
while spreading at light speed are ordered as a function 
of radial distance. 


There are no “static” EM fields and potentials anywhere 
in nature! Instead, there are steady-state flows of EM 
energy that establish and continuously maintain steady 
state dynamic EM fields and potentials, in the sense 
explained by Van Flandern as follows {[34]}: 


"To retain causality, we must distinguish two 
distinct meanings of the term ‘static’. One 
meaning is unchanging in the sense of no moving 
parts. The other meaning is sameness from 
moment to moment by continual replacement of 
all moving parts. We can visualize this 
difference by thinking of a waterfall. A frozen 
waterfall is static in the first sense, and a flowing 
waterfall is static in the second sense. Both are 
essentially the same at every moment, yet the 
latter has moving parts capable of transferring 
momentum, and is made of entities that 
propagate. 


Hence every charge in the universe is a nonequilibrium 
steady state (NESS) system, continuously consuming 
positive entropy (disordered energy) of the virtual 
particle flux of the vacuum and producing negative 
entropy (ordered energy) of its macroscopic EM fields 
and potentials, along the lines theoretically shown by a 
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startled Evans and Rondoni {13}. The original charges 
have been producing negative entropy steadily for some 
13.7 billion years, and they are still continuing. 


The use of STC/VPF engines as precursors to forces and 
to material dynamics, thus opens an exciting and more 
fundamental vista for the environmentalists: The vision 
of a new kind of engineering in science and ће 
electrical power industry. The breathtaking capability is 
to develop and use a negentropic engineering that will 
replace the old entropic engineering that has so sorely 
poisoned our planet and damaged our biosphere. The 
present entropic form of the Second Law is and always 
has been an oxymoron implicitly assuming that its own 
contradiction has first occurred. This total falsification 
of the present second law by the source charge 
completes the work of falsifying that law—work that is 
ongoing by D. Evans and his colleagues {[35]} and by 
many others. It also solves the century-old, vexing "time 
asymmetry" problem of thermodynamics, because 
negentropic processes are now permitted and 
experimentally validated. 


Conclusion 


As one can see, there is a marvelous new science of the 
future already in sight, desperately trying to get born. To 
be born, however, there must exist a growing 
recognition and use of higher group symmetry 
electrodynamics and application of a unified field theory 
that is engineerable by these unusual electrodynamic 
means. There must accordingly be a growing 
recognition of the very few great pioneers in this field. 
Most of all, there must be funding of doctoral programs 
and post doctoral programs in the area of precursor 
engineering for negentropic processes and systems. 


When this is accomplished, a revolutionary new science 
of precursor engineering will be born. The positive 
impact on humanity, the biosphere, and the progress of 
science will also benefit untold generations yet unborn, 
from now throughout all the foreseeable future of 
humankind. 
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brilliance. Then something dropped flashing into a dish set beneath the ball, 
another, and another, glittering drop followed, and another, almost before a word 
could be spoken the drops had coalesced and become a tiny stream, which as it 
fell, twisted itself into a bright spiral, gleaming with many shifting hues, then 
overflowing from the dish. The tiny stream gradually grew in size, faster and yet 
faster it flowed, an interlacing maze of rings. After the five minute start, we 
timed the flow at One-Ounce per minute. Frank said this could be speeded up to 
а much greater amount. Frank let the machine operate for another minute, then 
turned off the power and we placed the parts of this wonderful machine into the 
X12. Frank and Frances bid me good-bye with the promise of returning soon. 
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A BIOLOGICALLY ACTIVE COMBINATION OF MODULATED 
MAGNETIC AND MICROWAVE FIELDS: THE PRIORE. 
MACHINE 


INTRODUCTION 


A very complicated generator invented by Antoine Priore (or 
Priore}, a former radar operator without academic qualification, has 
been said to produce radiation which causes certain implanted animal 
tumors to regress and cures trypanosomiasis in certain laboratory 
animals. There are several remarkable things about the papers 
describing these biological effects, the most remarkable being the 
contrast between the careful detail in which the biological data 
themselves are presented and the absence of anything but the most. 
vague, and often contradictory, information about the generator. 1 
have given examples of these disparities elsewhere (1) 


A first consequence of the publication of these 
communications in the Comptes rendus de | ‘Académie des Sciences 
(Paris) was a violent polarization of opinion within the Academy and 
in other French scientific circles. There were some who wished to 
ignore or deny any phenomenon, however completely attested, brought 
about by inadequately specified means; they would have opposed 
presentation of the reports to the Academy and would probably have 
succeeded in suppressing them but for the determined sponsorship of 
the distinguished secrétaire- perpétuel, Prof. Robert Courrier. Others 
felt t that the importance of the results, if they could be confirmed, 
made further investigation imperative: if possible, with disclosure of 
the inventor's "secret"; if not, then without it. 
A second result was the journalistic exploitation of a situation 
brimming over with human interest. Commentators (2] (3) (4) (5) 
ranged from a writer in Esquire who has since followed another path to 
notoriety (3) to Lord (Solly) Zuckerman writing in popular vein (4). 
None of them resisted the regrettable impulse to step up the popular 
appeal by introducing scientifically irrelevant biographical details 
about Priore in order to demonstrate his worthiness for political 
patronage, which indeed he has received in abundance. Aside from 
this, they maintained a nice balance between sympathy for the victim 
of prejudice and healthy scepticism toward his work. Zuckerman, in a 
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lecture given at the Lovelace Foundation in Albuquerque (5), gives 
Priore an honorable place in his catalogue of those whose innovative 
achievements remained unrecognized because of conservative 
prejudice and ignorance, from Babbage to Peyton Rous, though not 
without leaving himself a loophole should the initial promise not be 
kept. The main point, he insists, is that people who believe in what 
they are doing should refuse to be discouraged in an atmosphere of 
incomprehension and hostility. 


The present report is the outcome of a visit to Priore's 
establishment sponsored by the organization ADERA for those. 
attending a course of instruction in microwave exposure hazards (6). 1 
shall write very briefly about the alleged biological effects, then about 
the Priore 
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invention itself and the nature of its biologically active output. 
Impressions and private conversations bearing on these matters will be 
mentioned when they add, reliably or otherwise, to the total picture. 


BIOLOGICAL OBSERVATIONS 


There is a pre-history of verbal recollection and gossip connected 
with the Priore invention. Priore himself is said (3) to have become 
interested in possible medical applications of electromagnetic waves 
upon observing that fruit and vegetables could be preserved by 
exposure to ultra-high frequency fields. A machine was built from US 
Army surplus and at some stage sick persons were placed in the field 
generated (3). According to a US scientist who has been interested in 
repeating some of the Priore experiments, a politically well-connected 
lady who was cured in this way of cancer after receiving a prognosis 
of early death is still enjoying perfect health in Bordeaux. 


The first experiments on cancerous animals were done by 
Delmon and Biraben who withheld their results from publication after 
receiving an unfavorable report from a committee, and because of a 
fear that publication would prejudice the candidature of one of them 
for admission to a fellowship (aggrégation) (7). They used (8) rats 
implanted subcutaneously with a well-characterized uterine carcinoma, 
the so-called T8 (Guérin), having previously studied the effects of x- 
rays and of pulsed magnetic fields upon these animals without finding 
anything particularly noteworthy: The magnetic fields had no effect on 
tumor growth or on the occurrence of lymph node metastases, while 
the remission produced by x-rays was only transient. After exposure to 
the window of Priore's machine, on the other hand, tumor growth 
could be stopped for as long as three months afterwards. The animals 
recovered good general health, and lymph node metastases were 
seldom seen. 


The T8 tumor in rats was also used by Riviére and colleagues 
(9) from Guérin's laboratory in the cancer institute at Villejuif. They 
found macroscopic regression of the tumors and of metastases after 
treatment and observed no relapses up to three months thereafter. 
Their publication anticipated that of Delmon and Biraben. 


Rivière and colleagues then worked with rats implanted with a 
lymphoblastic lymphosarcoma which when untreated invariably 
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proved fatal within 11 to 15 days, with generalized colonization of the 
nodes and а leukemic syndrome. Treatment under the Priore machine 
led to total regression of the graft and of the accompanying metastatic 
and leukemic phenomena (10). Certain of these experiments were 
done with animals from Courrier's laboratory under the constant 
supervision of his as assistant Madame Colonge. The results were the 
same, and Courrier reported them in an addendum to a further paper 
by Rivière et al (11) describing comparable results with a mouse 
lymphosarcoma. Further studies with the rat (12) yielded the 
discovery that treated rats clinically free of the lymphosarcoma were 
able to resorb a second transplant of the isologous tumor while 
succumbing to an homologous tumor of a histologically different type. 
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Courrier (7) complained that, because of a campaign of 
disparagement, no French "cancerologists" offered to repeat these 
experiments. Shortlived cooperation was however forthcoming from 
an English laboratory. According to one account (2), cancerous mice 
were sent over to Priore's establishment and some healthy ones were 
later sent from there to England, but the latter were not the ones that 
had been sent for treatment. The anonymous director of the English 
laboratory withdrew his cooperation, though not without providing "a 
French colleague” with a detailed memorandum. In 1977 Courrier (7) 
issued his own account of the episode and identified the persons 
concerned. The director was the late Sir Alexander Haddow (Institute 
of Cancer Research, Royal Cancer Hospital, Univ. of London), and his 
envoys to Floirac were E. Whisson and Dr. and Mrs. E.J. Arnbrose, the 
latter being scientists of some repute. Courrier was evidently not 
persuaded that any substitution had taken place, for he wrote that the 
rumor was put about: "on fait courir le bruit..." 


The discovery of specific anti-tumor immunity in the treated 
animals may have lent force to the hunch that the Priore radiation 
might act upon the immune system of the host rather than directly 
upon the cancer cells. At any rate, Professor Raymond Pautrizel, a 
parasitologist already associated with the work of Rivière and Guérin, 
exposed mice after they had been injected with a dose of Trypanosoma 
equiperdum sufficient to kill them within five days if untreated, and 
they all survived (13). At this point extraordinary measures were taken 
to re move all suspicion of fraud.. The experiments were repeated 
successfully under lock and key and under the eye of a bailiff 
appointed by a Com mission de Contróle composed of university 
officials and local dignitaries. The official report was certified by all 
the members of the Commission. A positive result obtained under such 
conditions, said Courrier (7), should have put an end to all criticism. 
from men of good faith. 


In a further series of short papers in the Comptes rendus (14) 
(15) (16) this indirect effect upon the immune system of animals 
infected with T. equiperdum was confirmed and elaborated. These 
brief published statements represent a lot of work: just how much was 
apparent from a lecture given by Pautrizel during my visit to Floirac. 
When I asked about his plan to publish the evidence in detail, he told 
me that he had not found a journal willing to accept such a manuscript. 
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It was some weeks after the last visit of the great Venus Space-Ship, 
and my first journey to the Planet Mars that I heard from my Venus friends, 
then one night the alarm on the Tosla-Scope sounded. It was Frank with an- 
other suggestion; this time, an invitation to take a further journey to Mars, 
but not in person. Frank said Frances would transport me to Mars by means 
of mental-projector. I agreed; I would indeed like to complete our journey, for 
T felt sure there must be many more interesting things to see. So it was ar- 
ranged; they would again visit me, sometime in Mardi. It was during the 
early morning of March 14, 1969 that the alarm again sounded. I did not 
waste anytime getting to the X-12. They were all ready for me, Frank and 
Frances were at the open door, with bright smiles to greet me. "Good morning. 
Arthur, come right in.” Frances had her projector all set up. "Let's go,” said 
Frank, “take a seat Arthur.” I did so, and the next thing I knew, I was on the 
Planet Mars, walking along with Frank’ 


How wonderfully strange and exciting it all seemed. "We walked -to the 
large canal, hurried to the pier, and got into a small boat. It was a curious 
vessel which appeared to be made of white porcelain; broad and short, with 
raised keel, prow, and expanded stern, moved by some form of electric motor. 
А pilot took his place at the bow, and, under a canopy of silk, in the light of a 
setting sun, followed by the musie of the City of Light, we passed the city, 
which even as we left it, slowly, in the descending darkness of the night, be- 
gan to brighten with the light of the rock, and send upward its magie glow. 
“These boats”, said Frank, "are not in common use on the canals. The larger 
boats, which are used for transport are made of the blue metal. All the boats 
are propelled by explosive engines, except these small ones, which have an 
electric motor. The power used to generate the electric current is obtained. 
from the "Energy-Rock." "These porcelain boats are curious; their sides, 
prows, poop and stern are ornamented by coloured designs, which are burnt. 
їп when the boat is made, for these extraordinary boats are made in huge 
furnaces in one piece, like a jug, vase or bowl. This small boat is propelled by 
а screw of blue metal. "Down the crowded canal we slowly moved, amidst the 
calling crews, the pleasant cheers, and beckoning of sight-seers; and back of 
us rose on its hills the City of Light, which as we passed still further away, 
and watched in the fading sunset, began to glow, and finally, to shine like 
some titanic opal in the velvet shadows of the night. 


136 


The evidence presented, furnished by experiments on mice (13) 
(14) (16), rats (14) and rabbits (15) , follows fairly conventional 

lines which I shall not attempt to review in detail. Briefly: the 
pathogenic organisms disappeared from the treated animals, which 
survived indefinitely. In rare cases where the parasites reappeared, 
they were of a different antigenic type from these causing the original 
infection, Treatment brought about an intense acquired immunity. 
Some animals were reinfected 7 times over a period of 6 months, 
eventually with 100 times the original, and otherwise invariably fatal, 
dose. Multiple reinfection resulted in a high titer of agglutinating 
antibodies. The blood of these animals conferred upon other normal 
animals an immunity which persisted for about 45 days. Treatment 
with an immunosuppressor, 
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cyclophosphamide, depressed, but did not abolish, the appearance of 
agglutinating antibody when infected animals were subjected to Priore 
irradiation, although relapse occurred after about 12 days. Newborn 
animals died of the infection whether irradiated or not, and the 
organisms found in their blood were of the original strain. 
Trypanosomal antigen of unspecified nature, injected intraperitoneally 
after the first irradiation of infected animals, caused an enhancement 
of anti-body production. When the parasites were protected from the 
host's immune system by being implanted in a diffusion chamber, 
Priore irradiation failed to inhibit their multiplication. In his talk, 
Pautrizel said that in order to elucidate further the apparent effect of 
irradiation in exalting the mobilization of the immune system, the 
course of change of immunoglobulins M and G, of albumin/globulin 
ratio, and of agglutinating and hemagglutinating titers was followed in 
irradiated and reinfected animals for about one year. The data were 
given in detail. With no time in which to understand, much less to 
assimilate them, I was left only with the impression that a clear picture 
has yet to emerge--a conclusion apparently shared by Prof. Czersky of 
Warsaw. One point of interest was the passing mention of a failure to 
modify the course of a malarial infection. This is not surprising, 
perhaps, remembering the vastly more complex life cycle of the 
plasmodium and its greater antigenic variability. 


The postulated general stimulation of "defense mechanisms" by 
the output of the Priore machine led Pautrizel to ask whether this effect 
might extend to the prevention or cure of atherosclerosis. Another 
short paper communicated, as usual, by Courrier: (17) , described a 
"spectacular" attenuation of the hyperlipemia induced in rabbits by a 
diet of “industrial granules" supplemented by 1% of cholesterol, 
resulting in a daily cholesterol intake by each rabbit of about 1 gram. 
The ob served effect of irradiation took the form of all inhibition of 
increased cholesterolemia, persisting for several weeks after treatment, 
and a marked decrease in the extent of aortic deposition, I find the 
data rather unconvincing, with quite a lot of overlap of experimental 
and control values. As for the explanation of the effect, if it can be 
confirmed, Pautrizel and colleagues (17) ask whether it could be due to 
an activation of lipid catabolism. Strangely enough they do not discuss 
the role of macrophages in the regression of tumors, the cure of 
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trypanosomiasis, or the prevention of hypercholesterolemia, although 
macrophage mobilization might provide a common mechanism. 


THE INVENTION 


Much has been written deploring Priore's secretiveness. It has 
been an embarrassment in one camp and a ground for dismissing his 
invention in another. My own view is that a secretive inventor and his 
invention, if important, must be investigated as a part of the external 
world, and the obstacle posed by limited cooperation accepted in the 
spirit in which the inaccessibility of nature is accepted as a challenge 
to our wits. Priore has in fact been much more considerate than the 
Almighty, who after all has provided no blueprints to his creations, 
while Priore included in his first paper a footnote (9) informing us 
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that the physical principle of his invention has been the subject of a. 
patent (18). How strange that none of the journalistic commentators, 
from Zuckerman down the line, have thought it worthwhile even to 
men tion the existence of this document. When drawing it to the 
attention of several members of the party visiting Floirac, 1 found 
astonishment at its existence followed by doubts as to whether, since 
they had not read it, it could contain any information of value. I had no 
opportunity to ask Priore about it, but an associate who did so met with 
а similar response: it won't help very much, he said. Nevertheless the 
apparatus described is presumably that used by Rivière, in whose 
paper it is mentioned, and the amount of detail given is such that, 
unless indeed it is fraudulent, a reasonable guess as to the nature of the 
emerging ra diation ought to be possible for people competent in the 
field. 


Wi th this in mind I planned to include only a summary in this 
report, but have now decided upon a full translation (Appendix), with 
out which the odd flavor of the document would be lost. A seemingly 
reasonable description of components and layout is coupled with a 
quaint--some might say superstitious-- intrusion of pseudo biology and 
mention of electrophysiological pioneers whose identity can only be 
guessed through a haze of misspellings. There is, for instance, the 
choice of modulation frequency of the magnetic field to match the 
rhythm of the patient's heartbeat. There is, too, the comment that the 
best results are obtained when the cathode generating a stream of 
positive ions is made of molybdenum, the metal whose valency is 
closest to the mean valency of the chemical molecules constituting. 
living tissues. 


I leave the reader to form his own impression of the invention 
described in the patent, save to mention that the active radiation 
emerges from a tube containing a rotating deflector upon which 
impinge, from several different sources, a stream of positive ions 
accelerated in a cyclotron, a beam of centimeter waves generated by a 
magnetron, and a magnetic field. Any or all of these may be chopped 
or modulated according to various patterns. 
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The machine was working during the visit to Floirac. One could 
see the exit of the tube beneath which the biological targets are placed. 
There was a certain amount of rumbling and crackling, and the pinkish 
luminescent plasma appeared to be turbulent. I asked about the speed 
of rotation but was told by one of Priore's assistants that the infor 
mation is strictly confidential. I would guess it to be well under 100 
rpm. 


THE EMERGENT FIELD 


After several misleading statements about the nature of the bio 
logically active field generated by Priore's machine (mentioned in ref 
1), a short paper in the Comptes rendus described the results of 
experiments in which two physicists of established reputation had been 
allowed to cooperate with Priore, Pautrizel, and their associates. 
Berteaud and Bottreau (19) were able to analyze the radiation in some 
detail, up to x- and gamma-ray frequencies. Their report is confined to 
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the assertion that they have established the presence of a 9.4-G Hz pulsed 
electromagnetic wave, amplitude modulated at HF frequency 17 MHz, 
and a slowly modulated continuous magnetic field of the order of 1KG . 


Other components, if detected, are not mentioned. There exists, I am 
told, a confidential report of the whole investigation. Bottreau assured 
me personally that there was no trace of ionizing radiation, 


Berteaud and coworkers (19) also mapped the intensity distribution of 
these radiations in a plane perpendicular to the axis of the apparatus. 
Then, using as targets mice infected with T. epipackm they were able to 
demonstrate a simple relationship between the rate of decrease of 
yavzsiteriain these animals and the relative intensity of the UHF 
component. However, in separate experiments they found that fatalities 
among infected mice were not decreased when the animals were exposed 
to an unmodulated 9.4-GHz field of comparable intensity. They 
concluded that the UHF field generated by Priore's machine is a 
necessary but not sufficient condition for the observed biological effects. 


The results of Berteaud etal leave us with some unanswered questions. If 
their analysis of the field was complete, the biological activity must rest. 
jointly on the ОНЕ component and the magnetic field. How critical are 
the exact value of the many parameters involved and the relationship 
between them for the manifestation of biological activity? Is it possible 
that the methods available to Berteaud and coworkers were incapable of 
furnishing а complete analysis? 


One can only speculate, It has struck me that in ай the papers describing 
the biological effects of this radiation, there is nowhere any mention of 
any search for the the correct operating conditions of the machine, 
Apparently the machine, if it works at all, always produces results, and 
one must remember that two different models have been built and found 
to be effective. The one quantity that is regularly mentioned is the is the 
magnetic field strength, 620 G in the first model and 1240 G in the 
second. The patent document seems to suggest that there is great 
flexibility in the mode of operation. It is moreover almost inconceivable 
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that Priore could have had any genuine theoretical basis upon which to 
favor one particular set of pattems over another in relation to biological 
changes that are themselves of intractable complexity and totally 
unpredictable. One is bound to suspect that the mix is anything but. 
critical, and that if the reported biological effects are genuine they might 
very well be brought about by much simpler means. It is of some interest 
that extremely sharp frequency selectivity has been claimed in recent. 
biological experiments with monochromatic microwaves, in contrast to 
the sort of flap response surmised in the present context. The need for 
fine tuning could of course be obviated in a machine designed for 
sturdiness and broad applicability by arranging for it to generate "white" 
energy with respect to the several decisive characteristics, including 
modulation frequencies and perhaps their derivatives, or altematively to 
generate an output which varies rapidly in real time, systematically or 
randomly, over a sufficiently wide range of values. The biological effects 
of such 
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radiation would then be the sum of various qualitatively and 
quantitatively different selective processes including the possible 
cancellation of additive effects such as stimulation and inhibition. 
However, total nullification would be no more likely it is, for instance, in 
the visible everyday consequences of illumination by sunlight. Such an 
approach, if it has been adopted by Priore or if it has emerged 
fortuitously as an unforseen property of an assemblage of composents 
chosen on the basis of some other rationale, would account for the 
extravagance of the machine in energy consumption in retum for a very 
modest biological yield. There is no immediate evidence for this in the 
statements of Berteaud and Bottreau (19), but the relevant quality of 
"whiteness" might apply pertinently to other parameters than those 
investigated by them. 


The possibility that some hitherto unrecognised feature of the radiation 
from a rotating plasma may be responsible for the Priore effects should 
not be dismissed out of hand, at any rate by those who, like myself, know 
nothing about plasmas. Dr. John Carstoiu of Brookline, MA, who 
counts among his accomplishments an extension of the Maxwell 
equations to the evaluation of ponderemotor forces, likes to call the 
Priore machine a magnetohydrodynamic wave guide. He considers the 
acceleration of the plasma to be a significant feature. He refers to the 
various types of oscillation that may be set up but does not, and 
presumably cannot, say how they can manifest themselves across a quartz 
windows . One's naive reaction is to doubt, in any case, whether the 
accelerations attainable in an apparatus as described in the patent 
document would be great enough to initiate a gravitational wave of any 
significance. Unless the suggestion in an obvious absurdity to a plasma 
physicist, somebody will have to do the arithmetic. 


THE NEW GENERATOR. 


The further development of Priores invention is being done under the 
auspices of an organisation set up for the purpose : the 30346 
Expaitation da raavenert A ricinePriaé(SE RAP) which brings Priore 
into formal relationship with a company, miters Lacy Same of 
Angoulême. This company has been the recipient of a $0.7 million 
contract from the DG RST (Ddépti Géxidea а Rahide Siatiiqed 


hup cheniere orgfprioreonrs20repon/p0T hm (1 of 2)25.4.2008 0:11:12 


Teriga for the construction of a third machine of greatly increased 
output. Priore has been reported (3) to predict that the cost is more likely 
to be $3 million. No doubt other sources of funding are available. In 
retum for much support Priore promise a much bigger and better 
machine that will generate a more intense field of much larger cross 
section than those with which the results already reported were obtained. 
So, one can guess, larger groups of small animals will be irradiated. 
simultaneously for shorter periods than formerly and the rate of 
accumulation of data will increase - if, that is, the biological 
measurements can keep pace. Perhaps too, by the same token, small 
groups of large animals will be treated, with the single sick human as the 
ultimate target of the entire endeavor. 


= (Bearden note :) quartz transmits UV (Ultraviolet Radiation) - see tie- 
in to Russian work & UV "mitogenic radiation" transmitting thru quartz 
windows between cell cultures. 
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Little was learned of this latest development during my visit to Floirac. 
The Priore residence, is coming to look like an industrial laboratory of 
electrical engineering geared to pilot scale operations. There are rumors 
of serious technical difficulties such as might have been anticipated in 
scaling up such a complicated device. It is said to be proving difficult, 
for instance, to construct a pyrex container able to cope with the very 
high energy flux in the plasma. 


Is the new machine really needed? At the technical level the answer is 
almost certainly "no". Evidently technical considerations are overruled 
by others, no doubt of personal, political, and even patriotic nature. 


The whole operation takes on a farcical aspect when one considers that 
the only genuine need in the present state of affairs is to get independent. 
confirmation, or refutation, of results already obtained with equipment 
that was clearly adequate for the original experiments. The funds now 
made available would suffice for the building of several replicas of the 
mark 2 machine. These, placed in selected centers of research, could be 
used by independent teams for a critical repetition and extension of 
earlier findings. The success or otherwise of the time-consuming attempt 
to build a giant machine is largely irrelevant to the central doubts that 
persist as to the claims made for the Priore radiation, and this expensive 
diversion of effort betrays a certain recklessness which ill serves the quest 
for a solution to the mystery surrounding "L'af&irePria. 
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As we slowly moved into the undulating plain country, with its pretty 
towns and farm lands, it reminded me of our beautiful Eastorn-Townships in 
the Province of beautiful Quebec. We saw solitary projections of rock as the 
stars stole urgently into the sky. Tho magic stone lamps began their вой il- 
lumination of the decks, while the sound of songs from people on the land 
cane to us in snatches bowitehingly mixed with tho strange odors of the beau- 
tiful Mowers and grass, which grew along the sides of the canal. The land 
scape about us was wonderfully illuminated by the two satellites, Deimos and 
Phobos, which as is well known, were first soen (or porhape I should say 
wore reported to have been seen) by astronomers on earth. Prof. Asaph Hall 
is said to have beon the first опо on earth to report them, in 1977. What a 
marvelous sight they presented, moving almost sensibly at their differing 
rates of revolution through a sky sown with stellar lights, The combined 
lights of these singular bodies surpassed the light of our earth moon, by rea 
son of their closeness to the surface of Mars, while the more rapid motion of 
the inner satellite causes the most weird and beautiful changes of effect in 
the nocturnal glory they both lend to the Martian life. We were now sailing 
in a wide river-like canal, about a mile or more wide. On all sides tho undu- 
lating ground, covered with cultivation varied with thick patches of trees, 
with hore and there shining lights from towns and isolated homes, carried 
the eye onward to a rising hill country, beyond which, again, silhouetted 
against tho shining sky where Phobos began to rise, mountain tops were just. 
discernible. 


Deimos, the outer moon, was already shining, and its pale, sick light 
imparted a Peculiar blueness, impossible to describe, upon all surfaces it 
touched. Here was the phenomenon we witnessed with increasing pleasure. 
Phobos was emerging from a cloud and its yellow rays possessing a greater 
illuminating power, mingled suddenly with the blue beams of Deimos and the 
land thus lit by the combined flood of light from these twin lights seemed 
suddenly dipped in silver. A beautiful white light, most unreal, fell on tree 
and water, cliff, bill, and towns. Tt was a print in silver, and while we gazed 
in mute astonishment, the sharp shadows changed their position as Phobos, 
racing through the zenith, changed the inclination of its incident beams. The 
effect was in deseribable, I walked the deck in an agitation of wonder and 
delight, a delicious drowsiness overcame me, and after а while I noticed the 
pilot was changed, his place being taken by another; and that we were ap- 
proaching a ridgy or rocky country. I found my way to the white couch pre- 
pared for me, and sank into a deep and dreamless sleep. 
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Note : References (3) to (5) have been available to me in the form of 
translations into French and I therefore cite them in this form, with the 
original English reference when available 
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APPENDIX 


Brevet d'Invention. P.V. по. 889.414 No. 1.343.772 Classification 
Internationale: A 61 k-H OS g 


Procedure and assemblage for production of 
radiation especially serviceable for the treatment of 


living cells. 


Antoine Priore 
Requested 1 June 1962, 14.52 hours, Paris 
Released by decree (arréte’) of 7 Oct 1963 


The invention deals in a general manner with radiation capable of 
penetrating matter. More exactly, it aims at a procedure and an 
apparatus making it possible to obtain a combination of radiations of 
different types able to penetrate matter and especially to penetrate 
intimately living organic tissues in order to produce in them certain 
effects, particularly in human tissues with a view to a therapeutic 
effect without destroying essential elements such as the enzymes. 


In conformity with the present invention, one emits in a cavity a 
stream (rayonnement) of electrically charged particles upon which one 
superposes electromagnetic radiation of the centimeter wavelength 
range, the wavelength of which is preferably between 3 cm and 80 cm, 
and one directs the resulting radiation emerging from the cavity on to 
the object to be irradiated. 


This applicant has shown that the penetration and, in particular, the 
curative effects are very distinctly improved when one gives the 
electromagnetic radiation a frequency determined as a function of the 
organ or the tissue to be penetrated or to be treated. For example, a 
wavelength of 14 cm is suitable for the liver and a wavelength of 19.5 
cm for the spleen. 


Preferably, the stream of charged particles is accelerated in a particle 
accelerator in such a way as to increase the force of penetration. 


The resulting radiation is advantageously applied and directed upon 
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the target, that is to say, upon the tissue to be penetrated, by the 
intermediary of a tube which is the site of electric fields and of 
magnetic fields for acceleration and control, the said radiation being 
preferably guided and/or reflected by a rotary deflector placed in the 
tube. 


Itis often advantageous to modulate or impose rhythm on this stream 
of particles by means of variable magnetic and/or electric fields so as 
to augment still more the force of penetration. This rhythm is 
preferably consistent, especially in medical applications, with the 
intrinsic period of the tissue to be penetrated or of the neighboring 
tissues, for example, muscle. These intrinsic periods are well-known 
in medicine and are applied, particularly, for diathermy; they are 
situated in the wavelength range from 1 m to 50 m and more especially 
from 1 mto 18 m. 


11 
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Preferably, one arranges to modulate the emission of 
radiation, the accelerating electric and magnetic fields, and perhaps 
also the rotary deflector, to the cardiac rhythm of the subject. 


It seems that the result obtained by the invention in the 
treatment of maladies of living cells (vegetable or animal) are due to 
certain phenomena which will be described, it being understood that 
this exposition will not circumscribe the invention, 


As a function of is electro-physico-chemical constitution, the 
cellular pair nucleus-protoplasm is endowed with electric conductivity 
in direct relationship with ion exchange processes provoked by 
metabolic phenomena. One finds in tissues the presence of an 
accumulation of electricity at different potentials according to the 
different cellular densities of the tissues. 


The work of Renshaw, Forbes, Morison, Amassian, de Vito, 
Buser, Albe-Fessard, Tauc, Adrian, etc. has shown with the aid of 
micro-electrodes the existence of slowly oscillating elementary electric 
activity in the interior of cells; it can be thought that the rhythmeur (or 
pace-maker) is achieved by the oscillatory electro-magnetic system 
comprising the cell nucleus. This nucleus, in effect, is made up 
essentially of tubular filaments of insulating material (related to chitin) 
containing in its interior an electrically conducting saline liquid, and 
these filaments, coiled upon themselves, can be considered to 
constitute real little oscillatory circuits. 


The recent work of Warson [sic] in America, as well as that of 
French scientists, including a communication from Polonsky, Donzon 
and Sadron presented to the Acade mie des Sciences by Prof. Frances 
Perrin on 16 May 1960 (Rec. comptes rend. heb., 250, No. 20, 3414- 
3416) making it clear that experimental samples of solid DNA 
manifest properties analogous to those known in ferroelectric 
materials, makes plausible the hypothesis that a potential difference 
may exist between nucleus and periphery of cells. Certain recent 
theories go even further and liken the cell to an electronic receiver- 
emitter device normally functioning in harmony with the ambient 
media. The oscillatory system of damped waves, constituted by the 
cell nucleus, would behave in accordance with the laws governing 


hup cheniere orgfprioreonrs20repon/pI2 him (1 of 2)25.4.2008 0:12:06 


Page 12 


semi-conducting materials. 


The applicant is led to the conviction that in a normal state of 
physico-electric equilibrium, the cell nucleus is positively charged but 
can acquire a negative surcharge following phenomena analogous to 
polarization. 


The invention, especially, enables organs afflicted by this 
inversion of their electric potential, particularly in the case of the 
pathologic negative surcharge of cancerous nuclei, to recover their 
former equilibrium, 


The following description in regard to the attached drawing, 
given as a non-restricting example, will make it possible to understand 
how the invention can be realized, the details which emerge both from 
the 
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text and the drawing being, of course, part of the said invention: 


Fig. 1 is a schematic section showing an apparatus for 
production and emission of an electromagnetic field combined 
according to the invention. 


Fig. 2 is a frontal elevation of the cathode, taken from the 
right of Fig. 1. 


Fig. 3 is a section through III-II in Fig. 1. 
Fig. 4 is the overall scheme of the electric supply. 


Fig. 5 is a view analogous to Fig. 1 showing another mode of 
implementation. 


Fig. 6 is a section through VI-VI in Fig. 5. 


Fig. 7 represents schematically an apparatus for pulsing the 
electric current. 


Fig. 8 is the circuit of an amplifier permitting activation of the 
apparatus of Fig. 7 at the cardiac frequency. 


Fig. 9 is the circuit of an oscillator permitting modulation of 
the electric current according to a wavelength between 1 m and 18 m. 


The assemblage of Fig. 1 contains an apparatus 1 emitting 
electrically charged particles 2 in a cavity or passage 3, a cyclotron 4 
accelerating the particles 2 and sending them into a cavity 5 forming a 
tube into which merges another cavity 6 acting as wave-guide for 
electromagnetic radiation of frequency in the centimeter range emitted 
by a magnetron 7. The cavity 8 formed by the joining of tube 5 and 
waveguide 6 leads into a tube 9 in which the resulting radiation is 
accelerated and aligned. The interior of the cavity-formed by the 
assemblage of elements 1, 3, 5, 6, 8 and 9 contains argon at a pressure 
of 2 mm mercury. 
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The particle emitter 1 consists of an electron gun comprising a 
plate 10 and a cathode 11. 


The cathode 11 is of molybdenum and has the very special 
form represented in Figs. 1 and 2. It consists of a rim 11a connected 
by two aligned spokes 11b to a hub 11c pierced by a hole 11d with its 
axis along XX'. The rim 11а is in two parts (as one sees in Fig. 1) 
which may be held together by screws (for example) forming a cavity 
of revolution 11е traversed by a number of holes 1 1f parallel to the 
axis XX' and regularly spaced. The filament for heating, 12, situated 
in the interior of the cavity 11е and is connected to the power supply 
conductors 12a. 


The best results are obtained with a cathode 11 of 
molybdenum. The applicant has obtained satisfactory, but slightly 
inferior, results with tungsten cathodes. It turns out that molybdenum, 
and to a lesser degree 


13 


138 Part Two [ul 


‘The morning of the next day was clear and beautiful. Shall I ever forget 
that first approach to the mountains of Tiniti, where Tour and Neu, the vil- 
ages of the quarries, are located. АП day long the boat ran through a diversi- 
fied country, covered with great hills of worn pebbles and rolling plains of 
what appeared to be sand. The canal passed through solitudes, where the 
silence was only broken by the cackling laugh of a erane-like bird, marching 
in lines along the banks, or perched like sleepy sentinels amid the out- 
stretched branches of the trees. Those wild and fascinating regions were of- 
ton alternated by miles of bright plantations, radiant with the yellow leaves 
of the Teloiv, bearing its deep red pods, while avenues of palms, not unlike 
the royal palm of the Earth, led in long vistas to clustering groups of houses, 
and we also caught glimpses of little lakes. 


Т was interested in the Martian custom of publie worship. Frank 
pointed out to re the churches of the people, they appear to be built of the 
magic-stone, high above the ground, and approached by encircling terraces of 
steps. Frank said he did not understand the Martian faith. ‘There seemed, 
he said, little to understand about it, it was one national expression of the 
love of goodness and of beauty, but it was all directed to a source of infallible 
wisdom, power and justice. 


At last, we arrived at the entrance of a gloomy and stupendous gorge. It 
was the wonderful passage driven through the first area of igneous rocks be- 
fore we reached the quarry country of the Tiniti. It pierced the dark and 
stubborn dike that rose in sheer walls 1,200 feet above our heads, and it 
seemed that the tide was carrying us into the bowels of the sphere. At that 
moment a loud report was heard, followed by another. Looking upward, 
Frank with outstretched hand said, “It was a meteor, a big one.” He called to 
the pilot to stop the boat. A few of the attendants were grouped near us, and 
the loudly suppressed exclamations made me realize that these visitations 
were perhaps infrequent upon Mars. It was a meteorie shower, like our 
leonids in November, which I had seen many times at Lake Beauport. It 
rained pellets, or balls of fire, these phosphorescent trains gleaming spec- 
trally, while a kind of half audible crackling accompanied the fall. Shooting 
in irregular shoals or volleys, they would increase and diminish, and recur- 
rent explosions announced the arrival at the ground of some meteoric mass. 


We continued on our way, and soon entered a wild, savage, almost tree- 
loss country; the bare gray or rusty and jagged expanses sloping up steeply 
from the edge of the canal, sparingly dotted over with gray bushes, and cov- 
ered with an ashen coloured lichen. We moved for miles through the waste of 
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tungsten, are the metals whose valency is closest to the mean valency 
of the chemical molecules constituting living tissues and more 
particularly those of human beings. One might well seek to use this 
fact to explain scientifically the phenomena involved, but it is 
understood that the invention is not limited by any scientific 
explanation. Concerning, on the other hand, the gas present in the 
apparatus at low pressure, the best results have been obtained with 
argon; the applicant has also obtained satisfactory, but slightly inferior, 
results with other gases of the rare gas series. 


Surrounding the tube which constitutes the electromagnetic 
chamber are arranged: an electromagnet 13 with its winding 13а, 
placed at the level of the cathode, and the accelerating coils 14 and 15. 
Other accelerating coils 14, 15 and 16 are similarly dispersed around 
the cavities 3, 5 and 8. 


The two semi-circular boxes or "dees" 4a of the cyclotron 4 
are placed in the usual manner between the poles of the frame around 
which are wound the accelerating coils 4b and 4c. 


The magnetron 7 is of a familiar type and must be capable of 
emitting in the cavity 3 a centimeter wave of adjustable wavelength 
from 3 cm to 80 cm. 


The lower portion of the tube 9, for acceleration and 
alignment, contains a cathode 17 resembling the cathode 11, with a 
filament 17a. This cathode 17 is supported by a hollow pillar 18 
pierced by holes 18a close to its junction with the bottom of tube 9. 
This pillar 18 communicates with a tube 18b emerging on the axis of a 
rotary deflector 19 carrying at each end a "crown" of graphite plates 
19a inclined at 45 degrees to the vertical. The rotating axis 196 of the 
rotary deflector is mounted in a support 20 fixed to the interior of tube 
19 and carries at its upper extremity magnetic bobs 19c which ensure 
that it will be set in motion in cooperation with the magnetic bobs 21a 
mounted on the shaft 21b of a motor 21. The lower extremity of the 
rotary deflector 19 is composed of a piece of molybdenum or of 
tungsten 19d in the form of a pyramid whose apex is opposite the open 
end of the tube 9. 
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The hollow base 18 and the tube 18b can be of a borosilicate 
glass of low coefficient of expansion such as that sold under the 
trademark "Pyrex". They may also be of quartz. Tube 9 itself can be 
of "Pyrex" as above or of another glass of the quality currently used 
for the manufacture of electronic tubes, but its bottom 9a, which is 
traversed by the radiation, is advantageously made of quartz. 


The duct 8 joins the tube 9 by way of several tubulures[sic] 
such as 8a and 8b directed in vertical planes towards the plates 19a at a 
certain angle, which is advantageously about 22 1/2 degrees. An 
electromagnet 23 analogous to the electromagnet 13 of the emitter tube 
1 is placed around the cathode 17. Similarly, accelerator windings 24 
are disposed around the tube 9. This tube also carries, at positions 
indicated in the drawing, three elec- 


14 
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trodes 25, 25a, and 25b surrounded by windings 26, 26a, and 26b, 
respectively. The drawing shows the supply lines, 17b, 17c of the 
cathode and its filament and that of the plate 22а. 


The basic plan of the electric supply is represented in Fig. 4. 
The part 27 feeds an initial branch with low voltage alternating 

current: this consists of a rectifier 28 (e.g., a Kenotron) whose rectified 
current is modulated at a frequency variable between 30 and 120 
pulses per minute of means of a resistance 29, the control apparatus for 
which will be described with reference to Figs. 7 and 8. The current so 
modulated is passed through the electromagnets 13 and 23 in such a 
manner as to generate, normal to the cathodes 11 and 17, a modulated 
field of 10,000 to 20,000 gaus 


The part 27 also feeds a variometer (interrupter) 30 which 
modulates the current of this part at a variable frequency 30 to 120 
pulses per minute, the current pulsed in this way serving to feed the 
remainder of the installation, to wit: The magnetron, 7; 


A converter 31 whose excitation is modulated at a 
variable frequency 300 to 900 Hz, yielding a doubly 
modulated current (first at 30-120 pulses per minute, 
then at 300-900 Hz) which feeds the coils 15, 16 and 
26; 


Another converter 32 producing a low voltage direct 
current modulated at 30-120 pulses per minute by the 
variometer 30. This current feeds the motor 21 as well 
as the motors driving the variometer 30 and the 
apparatus controlling the resistance 29. 


The current produced by the converter 32 also feeds a voltage 
step-up apparatus 33 consisting of a vibrator followed by a transformer 
and a rectifier, and producing a direct current varied at 30 to 120 
pulses per minute imposed by the variometer 30. The maximum value 
of the voltage produced by the apparatus 33 is, for instance, 300,000 
У, but this value may vary up or down, depending on the power one 
wishes to operate with. 
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The current produced by the voltage step-up apparatus 33 
feeds the coils 4b of the cyclotron and 24 of tube 9, as well as а 
rheostat 34 permitting regulation of voltage to the desired value 
between 5000 V and 70,000 V. This voltage is applied to an 
oscillatory circuit 35 which produces oscillations at a frequency 
variable at will of wavelength between 1 m and 18 m. The current. 
available to the output terminals 35a, 35b of this oscillating circuit 35 
is thus a high tension current modulated first at 30 to 120 pulses per 
minute (by the variometer 30) and secondly at a wavelength 1-18 m. 
This current feeds the coils 4c and 14; the electrodes, 25a, and 25b are 
connected to terminals 35a and 35b, respectively, and electrode 25 is 
connected to the midpoint 35c.- 


Cathodes 11 and 17, the "dees" of the cyclotron, and the 
plates 10 and 22, not shown in the diagram of Fig. 4, are connected to 
the output of the step-up assembly 33, while the heating current for the 
filaments Пе and 17a is furnished by the resistance 29. 
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To operate the apparatus, one adjusts the controls of the 
resistance 29 and the variometer to the desired rhythm; in medical 
applications, this is advantageously the subject's cardiac rhythm: This 
rhythm is thus imposed upon the whole installation. The cathode 13 
emits toward the left a stream of positively charged particles 2, which 
are concentrated by the electromagnet 13 and accelerated by the coils 
14, 15 and 16 and by the cyclotron 4. Superimposed on this particle 
stream in the duct 8 is the electromagnetic radiation from the 
magnetron 7, which is adjusted to the wavelength found by experience 
to be most appropriate to the cells which are to be penetrated, e.g., 14 
cm for the liver and 19.5 cm for the spleen. The resulting radiation is 
deflected, directed and accelerated in tube 9 and is directed by way of 
the base of this tube toward the target to be penetrated. 


It must be noticed that the magnetic field of the coils 15, 16 
and 26 is modulated, by means of the converter assembly 31, at a 
frequency adjustable between 300 and 900 Hz. This modulation has 
the effect of concentrating the particles, that is to say to detach them 
from the walls of the tubes, and it also permits an appreciable saving їп 
weight of the iron cores of the coils. One chooses the highest 
frequencies (i.e., around 900 Hz ) when one wishes to produce hard 
radiation at the exit of tube 9, and the lower frequencies for soft. 
radiatiot[sic] (radiation?) 


The unidirectional magnetic fields of the coils 4c of the 
magnetron (sic) (cyclotron?) and the accelerator coils 14 as well as the 
electric field of electrodes 25, 25a, 25b, are modulated by the 
oscillatory circuit 35 at a chosen wavelength between 1 m and 18 m. 
In medical applications notable one selects the wavelength that best. 
suits the organ to be treated or its surroundings, such as muscle. As 
already indicated, experience with diathermy makes it possible to 
determine the most suitable wavelength. 


It must be noted that the resulting radiation already posesses, 
in tube 8 (Fig. 1) a considerable penetrating force. One could 
therefore use the assemblage described by omitting tube 9 and 
terminating the cavity at the end of tube 8 by means of a glass or 
quartz base, the resulting radiation being accelerated and directed, for 
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example, immediately upstream from the base, by a final coil (not 
shown) surrounding tube 8, However, tube 9 appreciably improves the 
results. 


Figs. 5 and 6 represent another mode of realizing the 
assemblage in accordance with the invention, in which the elements 
playing the same role are indicated by the same signs as in Figs. 1 and 
3, modified by primes. 


‘The arrangement of the connecting ducts of Fig. 5 in relation 
to tubes 1' and 9, to the magnetron 7 and the cyclotron 4’, is different 
from that of Fig. 1 and has been used successfully by the applicant. 
The waveguide 6' of ће magnetron 7' opens into the end of tube 1' and 
the duct 3' carrying the resulting radiation, divides into two branches: 
Branch 36 which conducts the radiation directly to tube 9', and branch 
37 which conducts it to the cyclotron 4'. This blocks the 
electromagnetic radiation and accelerates the stream of particles which 
is passed by way of duct 38 to the tube 9" 


16 


hhup/wwwchenireorg/priorelons%20repor/p16 im (2 of 2/254 2005 0:12:48 


Page 17 


R-5-78 


This arrangement can be used with a particle emitter and an 
accelerator and director tube similar to tubes 1 and 9 of the preceding. 
figures. However, tubes 1' and 9' of Figs. 5 and 6 are constructed in a 
different manner with regard to their cathodes and anodes. 


Tube 1' contains a first electrode 11' exactly like that of the cathode 11 
of tube 1, and an identical second electrode 39 furnished with a 
filament 39a. Tube 9' (Fig. 6) contains in its lower part a first. 
electrode 17' with filament 17'a and an identical second electrode 40 
with its filament 40a. 


In normal operation, i.e., to produce radiation identical to that 
described in connection with Figs. 1 to 4, electrode 11' serves as 
cathode and electrode 39, given a positive potential, plays the role of 
the plate 10 in Fig. 1, the filament 39а being unheated. Electrode 40 
and its filament 40a are disconnected; cathode 17 and plate 22" are 
supplied. as in Fig. 3. 


To obtain particularly penetrating radiation, the polarities are reversed: 
Electrode 11’ becomes ап anode and its filament 1 l'e is disconnected, 
while electrode 39 receives the cathode supply and its filament 39a is 
heated; electrode 17 (with filament 17'a disconnected) and electrode 
22' become anodes, while electrode 40 serves as cathode and its 
filament 40a is heated. For example, one can establish a potential 
difference of 250,000 V between 40 and 17', and 50,000 V between 40 
and 22'. It is understood that in these conditions the cathode 39 emits 
to the left a steam of electrons which is concentrated, modulated and 
accelerated by the various coils and in the cyclotron, the polarities of 
which must of course be established in the proper direction. This 
stream of electrons is combined with the centimeter radiation emitted 
by the magnetron 7', resulting in tube 9" in the emission of very hard x- 
rays, modulated at the chosen frequencies, combined with the 
centimeter radiation of the desired frequency. 


The assembly shown in Figs. 5 and 6 thus permits one to obtain at will 
either very hard x-rays or the radiation described in connection with 
the preceeding diagrams. 


The following description, referring to Figs. 7 and 9, relates to certain 
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details of the apparatus used for modulating the electric current. 


Fig. 7 represents schematically the apparatus for control of the 
resistance 29 and the variometer 30. The variable resistance 29 
consists of a graphite helix 29a immersed in a conducting liquid 29b; 
another electrode 29c, also of graphite, partly immersed in the liquid, 
is set into up-and-down oscillations by a connecting rod 41a linked to 
а fly-wheel 41. The fly-wheel is set in rotation, through the 
intermediary of a worm transmission 41b, by an axle 42 which can be 
driven, thanks to a double clutch 42a, 42b, either by a motor 43, or by 
the shaft 30a of the variometer 30. The variometer 30 is driven by a 
motor 44 by ways of the worm transmission 44a. 
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If the fly-wheel 41 is driven by the motor 43 at the proper speed, the 
resistance 29 causes the supply current of the electromagnets 13 and 
23 (Figs. 1 and 4) to vary at the chosen rhythm which as we have seen 
can be between 30 and 120 pulsations per minute and which can be 
checked by means of a rotation counter shown schematically in 45. In 
this case, the motor 44 of the variometer 30 can be stopped and the 
remainder of the installation is then not pulsed. If, on the contrary, the 
fly-wheel 41 is engaged in 42b and disconnected from 42a, the motor 
44 activates the variometer 30 and the resistance 29 at the chosen. 
rhythm. 


The speed of rotation of motors 43 or 44 can be regulated at the 
required speed, corresponding visibly to the cardiac rhythm of the 
subject, by acting upon the excitation of these motors by means of a 
manually adjustable rheostat. If one prefers to regulate the speed of 
motors 43 or 44 in direct accord with the cardiac rhythm of the subject, 
one can use an assembly such as that represented schematically in Fig. 
8: At 46 there is a contact microphone which, when placed over the 
subject's heart, produces impulses. These are amplified in the circuit 
shown and applied to an electromagnet at 47 with a moving core 
which activates a rheostat; this in turn regulates the current running the 
motors 43 or 44. 


Fig. 9 shows schematically the principle of the oscillating circuit 35. 
The rectified potential, adjustable between 5000 V and 70,000 V by 
means of rheostat 34 (Fig. 4) is applied between the terminals 48 and 
48a. Terminal 35c (which is also connected to electrode 25, Figs. 2 
and 4) is connected to the neutral point on the high tension side of the 
transformer which is a component of the step-up assembly 33 (Fig. 4). 
The terminals 49 and 49a receive the heating current produced by the 
resistance 29. The variable condensers 50 and 50a make it possible to 
regulate to the desired wavelength (which, as seen, is between 1 m and 
18 m) the current available at the output terminals 25a and 25b of the 
oscillator shown. 


The modes of implementation described have been successfully 
carried out but it is self-evident that these are only examples, and that 
they might be modified, notably by substitution of equivalent 
techniques, without going beyond the bounds of the invention. In 
particular, the electron gun 1 or 1' could be replaced by another 
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charged particle generator. 
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а ruined world. The whole region had been the stage of great volcanic activ- 
ity, and the broad plains excavated with deep pools that reflected their dis- 
mal, untenanted borders in the black depths of unruffled water, spoke of me- 
teorological conditions long prolonged and intense. It was a weird strange 
place, silent and dead. But, amongst these vast ejections, these fossil craters 
were embedded masses of the rare self-Juminous magic stone that made the 
City of Light. The canal passed along for miles in the depression between 
two folds of the surface. Finally, gazing ahead, there slowly camo into view a 
huge, gaping rent in the side of the black and gray and red walls to our right, 
and a minute movement of living forms, scarcely discernible, revealed the 
first quarry near the little town of Tour. 


As we drew nearer, I descried a slant incline from the open excavation 
down which the blocks of stone were slid. They were brought to the surface 
by hoisting cranes, and just as our little boat glided to the dock, an enormous 
piece of stone was moving down the metal roadbed to the edge of the canal. 
Here we landed, and a crowd of people hailed us, and amongst them were 
many of the copper coloured northerners who work in the quarries. Their 
day's work was over, and they crowded around us with interest. They were 
good-natured, but quiet, and dressed in a kind of overalls that was made in 
опе garment from head to feet. Frank pushed amongst them, followed by me. 
We made our way to a pleasant house, built of the magic rock, and covered 
with an almost flat roof of the blue metal. In this house we were received by 
the Superintendent of Quarries. The greetings were pleasant, and as the Su- 
perintendent spoke both French and English, we got along fine. 


‘The rooms of this house were large square apartments, simply fur- 
nished with the white chairs, tables and couches I had seen in the City of 
Light, but on its walls were drawings of the quarry, the country, and groups 
of the work men. Amongst the pictures were some wonderful large scenes of 
an ice country, and the lustrous high wall of a gigantic glacier. I pointed 
these out to Frank. He told me that to the north of the mountains lay the 
great northern sea, in winter a sea of ice, and that from continental eleva- 
tions within it, glacial masses pushed outward, invading the southern coun- 
try. In regions beyond there were fertile plains. Here were their settlements. 
from which the workmen of the quarries had been brought, beyond this again 
lay the margins of the polar sea. Song and music closed the day and after 
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Resume' 
The invention includes especially. 


1. A procedure for obtaining a combination of radiations of different 
kinds capable of penetrating matter, especially of intimately 
penetrating living tissues in order to produce in them certain effects 
and more particularly in human tissues with a therapeutic effect in 
mind, consisting of the emission in a cavity of a stream of electrically 
charged particles, upon which is imposed electromagnetic radiation in 
the centimeter wavelength range, and the guiding of the resulting 
radiation emerging from the cavity toward the target to be penetrated. 


2. Types of implementation exhibiting the following features taken 
separately or in the various possible combinations: 


a. The centimeter radiation has a wavelength between 3 cm and 80 cm; 


b. This wavelength is set at the value found by experience to be most 
suitable for the tissues to be penetrated, e.g., 14 cm for liver and 19.5 
cm for spleen; 


c. The particle stream is accelerated by magnetic and electric fields 
such as those which are used in particle accelerators; 


d. The resulting radiation is accelerated and guided, before its 
emergence from the cavity, by means of electric and magnetic fields; 


e. The resulting radiation is guided, before its emergence from the 
cavity, by means of deflecting and/or reflecting surfaces; 


f. The stream of particles and/or the resulting radiation are 
concentrated and accelerated by means of individual magnetic fields 
modulated at a frequency between 300 and 900 Hz, the highest 
frequencies being used to produce hard rays and the lower frequencies 
to produce soft rays; 


в. The emission of the particle stream, as well as the acceleration and 
concentration of the radiation resulting at its exit from the cavity, are 
aided by individual magnetic fields of temporally variable intensity, 
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advantageously pulsed at a rhythm between 30 and 120 pulsations per 
minute and preferably at the cardiac rhythm of the subject; 


h. The assemblages for production of the resultant radiation are pulsed 
in their entirety at the same rhythm as the magnetic fields according to 
E 


i. The stream of particles and/or the resulting radiation are accelerated 
and concentrated by direct magnetic and/or electric fields modulated at 


a wavelength between 1 m and 50 m and preferably between 
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1 mand 18 m, this wavelength being advantageously chosen as that 
which is known in diathermy as suitable for the tissues to Бе 
penetrated or for the surrounding tissues. 


3. An assemblage making it possible to obtain a combination of a 
stream of electrically charged particles and a beam of centimeter 
electromagnetic waves in order to penetrate intimately and to irradiate 
living tissues and particularly human tissues, the said assemblage 
comprising at least a particle emitter, means for channeling said 
particles in a cavity serving as waveguide for an emitter of 
electromagnetic radiation of which the wavelength is included in the 
range of centimeter waves and preferably adjustable from 3 cm to 80 
cm, means for generating in the cavity magnetic field for acceleration 
and concentration and means for concentrating and accelerating the 
resulting radiation at the exit of the cavity. 


4. Modes of implementation with the following details taken 
separately or in the various possible combinations: 


а. The particle emitter is an electron gun of which the anode is at the 
end of the cavity and the cathode is situated further along, this cathode. 
being hollow and placed in the magnetic field of an electromagnetic in 
order to ensure emission of a stream of particles towards the mouth of 
the cavity; 


b. The cathode consists of a rim connected by two aligned spokes to a 
hub, the said rim being provided internally with an annular housing. 
containing a heated filament and the said housing communicating with 
a number of holes arranged annularly and traversing the rim 
transversely. 


c. The cathode is made of a metal of valency close to the mean valency 
of the chemical molecules comprising the tissue to be penetrated; 


d. The cathode is of tungsten or preferably of molybdenum; 


e. The cavity contains a rare gas, preferably argon, under a vacuum of 
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the order of 2 mm Hg; 


f. The cavity contains a duct carrying at least part of the stream of 
particles to a cyclotron and a duct bringing back into the cavity the 
particles accelerated in the cyclotron; 


g. The cavity passes through several coils, the supply current for the 
various coils being capable of undergoing modulation at different 
frequencies; 


h. The downstream end of the cavity is composed of a tube containing, 
in the part from which the resulting radiation must emerge, a cathode 
and an electromagnet which may be identical to the cathode and the 
electromagnetic according to para. a, an anode near the other end, and 
а rotary deflector consisting of a number of plates arranged en 
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couronne on a rotor facing the incident radiation at such an angle that 
the radiation deflected and/or reflected is directed toward the cathode, 
several coils whose supply current can be modulated being distributed 
over the length of the tube; 


i. This tube also contains electrodes supplied by alternating current 
generating an electric field at the level of the rotary deflector, each of 
the said electrodes being surrounded by a bobbin of which the supply 
current can be modulated; 


j. Methods are anticipated for modulating, at an adjustable rhythm 
between 30 and 120 cycles per minute, the supply current of the 
electromagnetic according to a and h, and preferably to modulate the 
supply current of the rest of the assemblage at the same rhythm; 


К. Methods are anticipated for modulating, at a frequency between 
300 and 900 Hz, the supply current of the bobbins surrounding 
according to i and one or several coils according to а; 


1. Methods are anticipated for modulating, at an adjustable wavelength 
between 1 m and 50 m and preferably between 1 m and 18 m, the 
supply current of the electrodes according to i, of one or several of the 
coils generating the magnetic field of the cyclotron; 


m. The electrodes of the electron gun consist of two electrodes 
identical to the cathode according to a, b, c, or d, the cathode of the 
tube according to h is replaced by a double electrode reproducing the 
arrangement of the electrodes of the electron gun, and methods are 
anticipated for reversing at will and simultaneously the polarities of 
these two pairs of electrodes and the direction of flow of the current 
supplying the acceleratory coils, a first pattern of polarities assuring 
the functioning of the apparatus in the conditions which are laid down 
according to a, and a second pattern of polarities assuring emission in 
the cavity of a stream of electrons combined with the centimeter 
radiation and giving rise, at the exit of the said tube, to emission of 
very hard x-rays. 
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eating the wine-soaked cakes, which the superintendent offered us, we made 
our way to the white and simple bed-chamber. 


‘The morning came, fresh and splendid. The air of Mars is so pure, vivid 
and dustless: We walked to the quarry mouth, Frank and the superintendent 
їп front of me, leading the way. I stood looking backward every few steps, 
delighted to trace the broad river of the canal winding through the desolation, 
for miles beyond. Then I noticed how rapid and effortless is motion in Mars. 
Volition is so easy and penetrating, the body becomes a mere plaything for 
the mind. Frank beckoned to me and as I looked where he was pointing, 1 
saw just ahead, a great black object, about which a number of workmen were 
running excitedly like a swarm of ants. Frank said "You remember the mo- 
teor we saw last night, well there it is" Extended like a gigantic and de- 
formed missile lay an iron meteorite, still warm. A crevice spread down into 
its interior, and it bore the pits and depressions of the terrestrial objects, It. 
measured some four feet in length, and must have weighed many tons. 


eee ee 
tho great cavern, the heavy walls left like buttreases to hold up the overlying 

mountain ridge. The quarry extenda far in under the ridge, We were to de- 
узай but before wo did во tha superintendent ld ux ta the sunlit ofthe ride 
From here, we locked at а distant land beyond tho voleanis area, applet by 
farms and villages. Tt seemed peaceful and attractive, Beyond thie, again, 
wê Jaat dicosined the shisunpring auta af the great Glacier, the suport 
train of ice, We descended again to the mouth f the quarry, and here we 
mounted a platform, used for an aerial elevator. On this we ИЕН 
ОВЕН through the shat of ай, 
chen pasa ita the color shadows af tha diaper pata, where tha run ld 
to penetrate. T eried aloud with delight, and the ауга shouted ita salutation 
back, Sill we descended, and son sav back inthe deep proongations a the 
tunnel the shining walls of thie phosphorescent cave. The method of quarry- 
tngin very much tha sam anusa pn earth a fho masho miada, 


‘The mines were very interesting, but time was pressing. Frank said we 
must leave and continue our journey towards the next town. We started from 
the great quarry once more on the nice porcelain boat. The sterile, sinister 
and yet marvelous region of lava beds, dikes and craters suddenly was 
passed, and the canal moved into the huge forest lands. This is а beautiful 
land: mountain ranges rising from four to six thousand feet cross it, holding 
broad valleys and plains, or elevated plateaus between them; lakes and rive 
pass through it. 
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ABSTRACT 


Based on E.T. Whitaker's previously unnoticed 1903-1904 papers which established a hidden 
bidirectional EM wave structure in a standing forcefield free scalar potential, a method of directly 
engineering the ambient potential of the vacuum has been developed and realized experimentally. 


Adding Whittaker's engineerable hidden variable theory to classical electro-magnetics, quantum 
mechanics, and general relativity produces supersets of each discipline. These supersets are joined by 
the common Whittaker subset, producing a unified field theory that is engineerable and tested. 


By treating the nucleus of the atom as a pumped phase conjugate mirror, several working model 
energy units have been produced which excite and organize the local vacuum, increase the local 
virtual photon flux between local vacuum and nucleus, establish coherent self-oscillations between 
the local excited vacuum and the affected nuclei, utilize the self-oscillating standing wave for self- 
pumping of the nuclei/mirrors, introduce a very tiny signal wave to the mirrors, and output into an 
external load circuit a powerful, amplified, time-reversed phase conjugate replica wave at 60 Hertz 
frequency and nominal 120 volt sine wave power. 


Several models have been built, ranging from 6 watts early on to one of 5 kilowatts. Both closed 
batteryless systems with damped positive feedback and open loop systems with battery-powered 
input have been successfully built. Open loop power gains of from 5 x 104 to 1.5 x 106 have been 
achieved. 


Antigravity experiments have also been successfully conducted where the weight of the unit was 
reduced by 90% in controlled experiments, with a signal wave input of 175 microwatts and an output 
of 1 kilowatt. 


вас ACYoeuden/ The: 20T om 20Beandent20Website um (1 of 21)24, 11.2003 20:45:04 


The Tom Bearden Website 


The basic theory of the device is briefly explained and experimental results presented. In the 
demonstration session, a videotape of one operating open-loop unit with a 1.5 x 106 power gain is 
planned, as is the demonstration of an actual working model closed-loop system with a nominal 
rating of 500 watts, and without external power input of any kind. 


The units are solid state, with no moving parts. Each of them comprises a unique form of self- 
powered vacuum triode of extraordinary gain, where the cathode power and plate power are freely 
furnished by the vacuum, and only a small grid signal need be furnished either from an external 
power source or by clamped positive feedback from the device's output. The output is negative 
energy, and some of its unique characteristics are pointed out. 


Implications of the experimental application of the Sweet vacuum triode, the Bearden approach to the 
nucleus as a pumped phase conjugate mirror, and the unified field theory based on Whittaker's 
engineerable hidden variable scalar EM potential theory are also briefly addressed. 


SCALAR ELECTROMAGNETICS 


In 1837 Sir W.R. Hamilton said, 


"The notion of time may be unfolded into an independent pure science... 
possible.” 


a science of pure time is 


As is well-known, the fundamental units utilized in physics are arbitrary. It is even possible to 
construct all of physics on a single unit, time. This oddity shows the truth in Hamilton's statement; it 
is even more odd, because quantum mechanically time is not an observable. This means that the 
observable world can be modeled completely in terms of the nonobservable, which is essentially what 
modern quantum mechanics is now doing, 


Hamilton viewed his magnificent quaternions as essentially having accomplished the mathematical 
structuring of time. Maxwell's original EM theory, as is well-known, was modeled in Hamilton's 
quaternions, not in the highly curtailed Heaviside/Hertz vectors erroneously taught today as 
"Maxwell's theory." 


Not a single one of the present so-called "Maxwell's" vector equations ever appeared in a book or 
paper by James Clerk Maxwell. 


For some years the author has worked on an extended electromagnetics theory, involving the scalar 
component of the quaternion. [Ref. 1] 


In Maxwell's original quaternion theory, this scalar component often remains when the directional 
components zero. Further, it then enfolds vectors and functions of vectors inside, in a hidden variable 
manner. Specifically, the author has patterned a unified field theory concept upon the previously 
unnoticed but remarkable early work of E.T. Whittaker. [Ref. 2] 
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In two fundamental papers in 1903 and 1904, Whittaker showed that all present vector EM can be 
replaced by scalar potential interferometry, and that bidirectional harmonic EM plane wave sets could 
be used to produce a standing wave of force-field-free potential (Figures 1 and 2) 


NOTE: SHAPE MAY BE ALL ABOVE OR ALL BELOW 
AMBIENT VACUUM POTENTIAL 


Thus Whittaker anticipated the quantum mechanical Aharonov/Bohm effect by 55 years, including 
extending it to the macroscopic world instead of the mesoscopic realm where it has been established 
to date. [Ref. 3] 


In modern terms, Whittaker showed how to turn EM 
energy, then how to interfere two such s 
at a distance. (Ref. 4] 


е energy into electrogravitational potential 
ar potential waves to recover electromagnetic energy, even 


This unrecognized work is of great importance: when applied to modern physics, it produces 
supersets of quantum mechanics (QM), classical electromagnetics (EM), and general relativity (GR). 


Further, all three extended disciplines unify on their common Whittaker subset, in a testable and 
engineerable fashion. [Ref. 5] 
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DISTANCE 
А harmonic set of bidirectional longitudinal EM wavepairs. 
Each wavepair is also a ne time-polarized EM wave. 
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Figure 2. Infolded EM plane wave structure of a Whittaker wave. 


The Nucleus As a PPCM and Triode 


The author has also considered the highly nonlinear nucleus of the atom as a pumped phase conjugate 
mirror (PPCM), having found no other consideration of same in the literature. 


The author also dubbed a PPCM a "triode," since the amplified phase conjugate replica of the 
wave is much like the amplified output of a triode, and the signal wave input to a PPCM is much like 
a triode's grid signal input. The PPCM pump wave then corresponds roughly to the power input to the 
cathode and plate of a triode. [Ref. 6 
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Figure 3. A pumped phase conjugate mirror. 


VACUUM TRIODE BACKGROUND 


About seven years ago, the author was privileged to see and examine an invention of Mr. Floyd 
Sweet, that produced about 6 watts of electrical power from the vacuum itself. 


This remarkable device, which the author dubbed a vacuum triode, in a single unit utilized most of 
the scalar EM concepts the author had so painfully and slowly formulated over the years. 


‘Sweet, a brilliant inventor with a remarkable knowledge of magnetics, had utilized barium ferrite 
magnets and special coils to produce a solid-state device that successfully tapped the vacuum energy. 


The author quickly put together a theoretical concept for the energy-tapping mechanism, based on 
treatment of the nucleus as a PPCM and Whitaker's scalar EM potential unified field theory. [Ref. 7] 


The author furnished the technical concept, treating the nucleus as a pumped phase conjugate mirror, 


to the inventor along with copies of Whitaker's papers. 


Sweet's Synthesis and Extension 
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Sweet is also a brilliant EM theoretician, working in four, five, or even six dimensions with ease. He 
immediately synthesized the entire PPCM and Whittaker theory, and developed a complete 
theoretical treatment of the device. [Ref. 8] 


He also increased the nuclear potential utilized in the activated nuclei of the device, which increased 
the pumping energy and hence the energy output. He next produced an open-loop vacuum triode 


(VT) with an output of 500 watts, for an input of 33 microwatts. 


Thereafter he produced several other models, including closed-loop systems and one with 5-KW 
output. 


Purpose of This Paper 


Our purpose is to explain the detailed scalar EM concept of the operation of the vacuum triode, since 
itis a universal method for cohering and tapping useful EM energy from the vacuum. 


The author believes that this mechanism is the fundamental mechanism that must be invoked in any 
over-unity device that electromagnetically extracts vacuum energy as electromagnetic effects. 


We also intend to demonstrate a full working model of the device at this conference. Sweet's detailed 
theoretical treatment will be completed and submitted to a major journal shortly, to complete the 
scientific exposition of the new methodology. 


I must also express my deep admiration for my brilliant inventor colleague. It has been a privilege to 
work with him, though under great difficulties and at a distance. He has developed several other 
related devices that are of great importance to the emerging new physics of vacuum engineering, in 
the sense referred to by Lee. (Ref. 9] 


To mention just one, he has produced a magnetic lens which apparently can directly display the 
vacuum's virtual particle flux, or a good analog of it. So far as I am aware, this is the only extant 
instrument today that can perform this feat. 


When the vacuum triode has been proven to the scientific community, it is my intention to nominate 
‘Sweet for the Nobel Prize he so richly deserves, and seek high scientific endorsements for the 
recommendation. 


INTRODUCTION 
Entropy 


As is well known, in any closed dynamic system the order existing in it will gradually be dissipated, 
as more and more interactions occur. This leads to the notion of entropy as the increasing disorder in 
such systems. The assumptions are 
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1. aclosed system, and 


2. a positive flow of time for the components of the system. 


Actually no such thing as a completely closed system exists in nature, Every mass system is open to 
virtual particle flux exchange with the vacuum, for example, particularly in the nucleus of its atoms, 
where the bulk of its mass is located, 


However, the closed system assumption is reasonably approximated by a great many systems which 
are in stable thermodynamic equilibrium, or nearly so. 


On the other hand, in an open system far from thermodynamic equilibrium, the second law of 
thermodynamics does not necessarily apply, because the system violates both the closed system 
ssumption and its equilibrium approximation. [Ref. 10] 


Time Reversal 


Since being discovered in 1972 in the open Soviet literature, the time-reversed (phase conjugate) EM 
wave has also been known. The phase conjugate EM wave is truly time-reversed, as has been shown 
experimentally. Since the time-reversed EM wave violates the second major assumption, the second 

law of thermodynamics need not necessarily hold for time-reversed entities. 


stem, the 


Putting all this together, if one wishes negentropy and hence increased energy in a 
candidate suggested would appear to be a system that was strongly 


1. open loop, 


2. time-reversed, and 


far from thermodynamic equilibrium. 
А good overview of time-reversal in physics has been provided by Sachs. (Ref. 11] 


Engineering the Nucleus 


Since the nucleus already provides a myriad of time-reversed processes, engineering the nucleus of 
an atom is a very good candidate for practical negentropy. 


To engineer the nucleus directly, a Whittaker potential is first artificially constructed, by composing a 
harmonic set of phase-locked EM wave/antiwave pairs. It is accented that the antiwaves must be true 
phase conjugates; otherwise they will not constitute a gradient-free Whittaker standing potential 
wave. 


In addition, at least one harmonic interval must be used, and additional harmonic sets are most 
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desirable. The reason is that a space-time lattice must be formed in the vacuum, where the energy is 
additive spatially but oppositive in t-dot, the rate of flow of time, in the fourth dimension. 


So a time-structure is required as well as a spatial structure, which is what is provided by n 
bidirectional harmonic Whittaker EM wave sets, where n is an integer greater than 1. 


Once a specific Whittaker structure has been chosen, the local lattice of space-time is established. 
This establishes phase-locked lattice groupings of coupled photon/antiphoton pairs, or of gravitons. 
In turn, this Whittaker-structured vacuum now contains specific graviton vacuum engines, which 
directly engineer and structure the vacuums virtual particle Пих (VPF) exchange with the nucleus. 
[Ref. 12] 


The nucleus is highly nonlinear, hence strongly phase conjugative, or time-reversed, The ambient 
potential of the local vacuum surrounding the nucleus is in a violent virtual photon exchange with it, 
accounting for its electrical charge. 


Since the preponderant charge is positive, from the viewpoint of the ordinary light observer whose 
light interacts with electron shells, the nucleus may be taken to exhibit time reversal (phase 
conjugation). 


Energy, Time, and Gravitons 
We take the definition of "energy" to be fundamentally an ordering imposed upon the УРЕ of 


vacuum. We take photon scattering from the electron shells of atoms to be the fundamental exterior 
mechanism producing forward flow of external observer time. 


It then follows that "time's arrow" for the EM observer is due to the universal 
from electron shells. 


attering of photons 


In this view, forward (positive) time flow and entropy are due to the same primary action: photon 
scattering from electron shells, It is unfortunate that the concept of "positive" energy has been tied to, 
and defined in terms of, the scattering and dissipation of VPF order as work, or energy expended. 


Via the standard labeling, then, negative energy is the reconstitution of order in the vacuum VPF. It 
should be noted that, in a PPCM, dissipative or external pump wave stress energy can be scavenged 
and re-emitted in perfect order as the phase conjugate replica. This is a negentropic process, for it is 
capable of turning disorder into order. [Ref. 13 


In the time-reversed PPCM nucleus, we should expect to see appreciable negative energy—that is, 
energy removed from the EM scattering domain. This includes the binding energy of the nucleus, 
the gravitational (G) potential energy of the EM energy removed from the "scattering interaction 
realm" and locked into the mass. 


Following Sakharov, we hold that the G-field is not a fundamental field of nature, but a composite 
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caused by, or made from, other fields. [Ref. 14] 


To the first order, we assume the G-potential is comprised of coupled photon/antiphoton pairs, on the 
average, where the statistical coupled spin-2 photon/antiphoton pair is a graviton. [Ref. 15 


We follow the modern view of the field: because of vacuum fluctuations, rigorously one no longer 
speaks of "the" field, but of the probability of a particular field configuration. [Ref. 16] 


We also hold the vacuum to be composed of potentials, and regard the three terms space-time, 
vacuum, and scalar potential as essentially synonymous. 


Newton's Third Law and the Detection Process 


The VPF EM stress of the local vacuum immediately surrounding the nucleus may be decomposed a 
la Whittaker into opposing bidirectional EM plane waves/forces. Thus the nonlinear nucleus may be 
regarded as a pumped phase conjugate mirror, normally with a gain of one. 


In this view, Newton's third law reaction force is generated because the so-called "photon" interaction 
with an atom is in fact a graviton reaction involving a photon/antiphoton pair that is decoupled. 


The decoupled photon normally is absorbed and reradiated by an orbital electron, while the 
decoupled antiphoton interacts with the nucleus, producing a time-reversed twin of the external force 
or, in other words, Newton's third law reaction force, which gives a slight recoil of the nucleus. 


Half of every measurement physicists normally make is discarded, with the missing half accounting 
only for Newtonian reaction in the meter or instrument, which is usually ignored. 


The fact that half of our measurement interactions are ignored is occasionally discovered and noted 
by physicists, who may even write a paper pointing it out, but no change is instituted in the 
foundations. [Ref. 17 and Ref 18] 


Semiconducting Vacuum and Self-Oscillation 


The vacuum immediately surrounding the nucleus 
and capable of acting as a semiconductor. [Ref. 19] 


structured by the nucleus, and is itself nonlinear 


Since both this immediately local semiconductor vacuum and the nucleus it surrounds are highly 
nonlinear, then nonlinear resonance can conceivably be established between them. 


Further, since the resonating system in such case is an open system away from thermodynamic. 
equilibrium, the oscillation can be self-sustaining, Such self-oscillation of the pumping of a PCM is 
already well-known in the nonlinear optical literature, particularly with compounds containing 
barium. [Ref. 20] 
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THE VACUUM TRIODE 
The Basic Concept 


As is well-known, a stress can be decomposed into opposing sets of forces. But quantum 
mechanically, the forces we are interested in with our work here are all caused electromagnetically, 
by the exchange of virtual photons. Even mechanical force, according to QM, is caused in this 
manner, Thus opposing electromagnetic or mechanical "stress" sets of bidirectional EM forces are 
microscopically equivalent to the notion of pump waves in nonlinear optics. 


Hence under the proper conditions, it follows that trapped EM stress energy of the vacuum can be 
utilized to "pump" the nucleus. 


Treating the stress-pumped nonlinear nucleus as a PPCM, it follows that the stress energy of the 
vacuum can be tapped by a 4-wave mixing mechanism in the atomic nucleus, to provide amplified 
phase conjugate EM wave outputs from the atom in response to small signal wave inputs. [Ref. 21] 


In the proper nonlinear material, the material may act as a PPCM, in which case there exists a 
suitable connection between the material's atomic nuclei and its external electromagnetic lattice 
bonds, and the amplified phase conjugate replica wave generated in the nucleus will be emitted from 
the material as an EM wave field. This field can then be tapped by suitable means and output to ап 
external load circuit, 


Block Diagram of the Vacuum Triode 


Figure 4 shows a basic block diagram of the vacuum triode process, utilized by Sweet in several 
laboratory vacuum energy devices. These devices have ranged from a nominal 500 watt output in a 6- 
Ib. device to 5 kilowatts for a heavier unit, Gains have ranged from 50,000 to 1,500,000 for open- 
loop systems. Both open-loop and closed-loop systems have been built and tested. 


Figure 4 shows a combined block diagram for either a closed-loop or open-loop system. In the open- 
loop system, a barium ferrite magnetic material is used as a pumped phase conjugate mirror. 


In the "standard" design, two opposing PPCMs are used. The advantage of this dual combination is 
the use of self-targeting (repetitive phase conjugation, signal by signal). This has the effect of 


1. stabilizing the Whittaker field, and 


2. producing a quantum potential between the two mirrors, so the mirrors and the Whittaker 
potential between them are essentially one single space-time entity. 


Discussion of a quantum potential is beyond the scope of this paper, but the technical mechanism for 
creating one has been previously presented by the author on several occasions. [Ref. 22] 
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‘The canals cross the great region in many directions, The trunk line we 
followed was carried up and down by systems of locks of astonishing magni- 

tude and perfection. Great lakes were made convenient feeders, .and rivers 
were also tapped to keep the water levels constant in the canals. The 
weather was that of a semi-tropieal paradise, and the late flowers filled the 
air with fragrance. Quickly now we approached the great city of Heneri, and 
the pilot pointed out to us the distant hills, almost purple in a twilight haze, 
which encircled the Valley of the City of Heneri. The country we had entered 
was a fertile farm country, where great plantations and vineyards were es- 

tablished, and where great flocks of doves, are found. The enormous flocks of 
this snow-white bird were strangely beautiful. They made clouds in the air. 

Finally, we came to the last tier of locks at the summit of which my curiosity 
was to be satisfied by a view of the great City of Heneri, the CITY OF 
GLASS, 


Tt was night when our little boat floated upon tho waters ofthe last lock 
that completed tho ascent, and immediately below, the observatory station of 
Heneri. 1 was standing on tho deck of our boat, watching impatiently the 
slowly rising tide upon which we were borne upward. Above us, looking at us 
with interest, on the walls of the lock, 1 could at first sec, as we ascended tho 
towers of the observatory station, a company of Martians. The night was 
clouds, and the lights of the hastening satellites were but intermittently ovi 
dent. Gradually we passed upward beyond the obstructing wall and gate, 
and the wonderful and unimaginable splendor of the City of Heneri, like 
some great opal, lay before us in the immediate valley. The glistening panes 
of water below us marked the places of the descending line of locks. Around 
us wore the buildings of the Heneri Observatory and to the right and loft 
swept the forested slopes of a circular range which, as 1 ШЕШЕН ЕЙ 
about in one amphitheatrical circuit, the great vale of Heneri. ‘The wonderful 
HIST БЕТ EERE magnetize attention, and control, through its 
wonderfulness, each wavering attitude of interest. The oye of earthman 
never beheld so astonishing a picture. Imagine a city reaching twenty miles 
in all dirvetions built of glass variously designed, interrupted by tall towers, 
pyramids, minarets, steeples, light, fantastic and beautiful structures, all 
aflame, or rather softly radiating a variously coloured glory of ight. Imagine 
this great area of buildings, penetrated by broad avenues, radiating like the 
spokes of a wheel from the center where rose upward to the sky a colossal 
amphitheatre. Imagine these roads, delineated to the eye by tall chimneys of 
tubes of glass through which played an electric current, which removed every 
trace of smoke, converting each one into а lovely pillar. T could see canals or 
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First we will explain the open-loop operation of the vacuum triode. In Figure 4, on the right ап 
external 60 Hz, nominal 10 volt AC sine wave of several tens of microwatts in power is input into the 
stabilized field of the barium ferrite magnet structure, where it modulates the field, producing a signal 
wave input into the atoms of the material, 


In the top right block, the EM signal wave interacts with the electron shell of an atom, which in turn 
is EM-coupled to the nucleus. 


SURROUNDING _ 
VACUUM 


Ф аа ын es re оон ONO SOL 


Figure 4. The Vacuum Triode Concept. 


Thus an EM signal wave is input to the nucleus of the atom, which is highly nonlinear (middle top 
block). Earlier, Sweet had specifically conditioned the atomic nuclei with a proprietary proces 
wherein in the barium nucleus a trapped 60 Hz scalar EM spherical wave resonance (self- 
exists between the structured semiconductor vacuum immediately surrounding the Ba nucleus. 


lation) 


In the same activation process, the ambient potential of the surrounding vacuum was raised and 
stabilized, in the two leftmost blocks. 


At this point the nonlinear nucleus is effectively self-pumped by the trapped, excited, spherical scalar 
wave oscillation between the structured semiconductor vacuum and the nucleus. The nucleus is now a 
strongly pumped phase conjugate mirror. 
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Consequently, when the signal wave input arrives, the PPCM nucleus emits an amplified phase 
conjugate replica (PCR) wave, which precisely backtracks the input signal wave. This precise 
backtracking (perfect retroreflection) is referred to as the "distortion correction theorem.” 


In short, the powerful PCR wave returns precisely toward the external source, passing through the 
electron shells and arriving in the perturbed barium ferrite magnet assembly field, where it perturbs 
the field. 


А transformer-like system then extracts this magnetic field perturbation and conducts it to the 
external load circuit. 


However, the PCR contains negative energy. Short of the load, the internal circuits run cool, rather 
than heating. This is a signature of a true vacuum energy tapping device. 


Indeed, if the output leads of the Sweet vacuum triode are physically shorted together, a brilliant flash 
occurs, and the leads instantly ice as if dipped in liquid oxygen. This is another signature of the true 
negentropic over-unity vacuum tap. 


Note that the energy extracted from the semiconducting vacuum adjacent to the nucleus is just. 
instantly replaced by the surrounding vacuum's inexhaustible energy pool. This is an open-loop 
system, with a hidden energy source: the intense virtual particle flux of the vacuum's ambient charge. 


It is not possible to exhaust that flux, which is often calculated to have an energy density of some 
10100 or more grams per cm, if the energy were cohered and condensed into mass. 


As can be seen, even a VT gain of 1.5 x 10 represents a "vacuum tap" of an incredibly small 
efficiency, on the order of 10-19 or so. However, the vacuum "river" is so energetic that such 
efficiencies are quite sufficient. 


We accent that the barium ferrite magnetic material must be activated so that stable self-oscillation 
between the barium nucleus and the surrounding semiconductor vacuum exists. Although self- 
oscillating/self-pumped PCMs are known at optical frequencies, Sweet has discovered and perfected 
a brilliant methodology for activating PPCM nuclei at ELF frequencies. 


In a resistive load such as light bulbs, the resistive material accomplishes repetitive phase 
conjugation, Thus in the resistor, half the total energy is expressed as photon or dissipative energy in 
the external (electron shell) level. 


As the excited electrons decay, they emit scattered EM energy as light and heat. This is an exothermic 
interaction. The other half of the total energy reacts in the atomic nuclei, as a phase conjugative or 


endothermic interaction. 


We strongly accent that, Whittaker-wise, there are two electromagnetic channels and two kinds of 
EM: 
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1. external EM, the common electron-shell interacting, entropic, scattering, time-forward kind, 
and 


2. the internal, unsuspected, hidden variable, nuclei interacting, negentropic, reordering/ 
convergent kind. 


Internal EM travels strictly between atomic nuclei, normally not reacting with electron shells unless a 
pumped phase conjugate mirror reaction is invoked in the nucleus to produce a gain somewhat 
greater than unity. 


Thus if we wish to communicate with atomic nuclei directly, and engineer them directly, we must 
utilize the internal EM channel via applied Whittaker methods. 


Antigravity Tests 


Inherent in the preceding discussions is the possibility to turn EM energy into gravitational energy of 
either sign. In other words, one should be able to utilize Sweet's vacuum triode to produce and 
demonstrate antigravity. 


Indeed this is the case. Sweet has also discovered the special alterations necessary to perform 
straightforward transformation of the internal energy in the nucleus to antigravitational energy, 
producing a unilateral thrust upward. 


Note that the bulk of G-potential gradient (G-force-field) occurs Whittaker-wise at ELF frequencies. 
This explains why nonlinear phase conjugate opticians do not notice direct antigravity effects. 


At the optical frequencies at which they work, the effects are so miniscule that they are negligible. 
This is readily explained as follows: In QM, the quantum (photon) is comprised of action (angular 
momentum), not just energy. It is rather like a "piece of energy welded to a piece of time, with no 
seam in the middle." 


Since quantum change occurs in quanta, the decoupling of the energy and time components, in the 
continual interaction of photons with matter, exchanges energy between G-potential of vacuum and 
trapped mass of the atom or particle. In this exchange, small increments of time are continually being 
formed (and unformed, as photon emission occurs). 


Consequently, each mass is moving forward in time in small incremental jumps, usually of 
exceedingly small magnitude. However, the energy and time trapped in a photon are canonical. The 
greater the piece of energy, the smaller the piece of time, and vice versa. 


So if one wishes to stress the "rate of flow of time” significantly, one needs to produce large amounts 
of photons that have very large pieces of time, and consequently little pieces of energy. 


Since the energy of the photon is directly proportional to its frequency, this means that the lower 
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frequency photons have larger time increments, and hence endure over many "regular-sized photon 
absorption/emission changes" to appreciably stress the rate of time flow/production. 


The bottom line is that the standard pumped phase conjugate mirror can be adapted to produce 
antigravity at ELF frequencies, but precisely the same adaptation at optical frequencies will have 
negligible effect. 


With this in mind, the author requested Sweet to perform an antigravity experiment to prove the 
thesis. With Sweet's proprietary adaptation of his vacuum triode/PPCM, the experiment produced 
rather straightforward but spectacular results, as shown in Figure 5. 


The experiment was performed as follows: Rigged for antigravity, the 6-Ib. device was placed on a 
scale so that its weight could be continuously monitored. A special external load box was utilized in 
which multiple electric light sockets were connected in parallel. 


Then the external load draw was adjusted by merely screwing in 100-watt lamps, one at a time, with 
‘measurement and observation pauses in between. The output of the device was 120 volt, negative AC 
sine-wave power at 60 Hz. 


For each 100-watt increment, the load power was recorded and the weight was carefully recorded. 
The results are shown in the rather smooth, classic curve shown in Figure 5. 


At 1,000 watts load draw, the previously 6-Ib. device had reduced its weight due to gravity by 90 


percent. At that point the signal-wave (grid) input to the open-loop vacuum triode was only 175.4 
microamps at 10 volts, or just under two milliwatts. 
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WEIGHT 
(OUNCES) * OPEN LOOP SYSTEM 
210 POSITIVE POWER INPUT 
NEGATIVE POWER OUTPUT 
160 RESISTIVE LOAD 
60 HERTZ FREQUENCY 
150 


120 


EXTERNAL ELECTRICAL LOAD 


(HUNDREDS OF WATTS) 
Figure 5. Antigravity Test of Sweet's Adapted Vacuum Triode. 


We accent that the nominal two milliwatt input is only a gating signal. It is the organized, gated 
vacuum energy that is performing the action. 


The experiment was stopped short of actual hovering and flying due to safety considerations. With 
the specific adaptation, magnetic monopoles are deposited in the magnet materials, producing 
internal tensile stres 


Since no explosive controlled facilities were available, and there was no wish to destroy the VT, the 
experiment was terminated at 90% antigravity performance. 


It was completely successful, and adequately demonstrated the validity of the unified field theory 
concepts utilized in our approach. 


CONCLUSIONS 
А new unified field theory has been developed, tested, and at least partially verified experimentally. 
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The concepts of the theory have been applied by Sweet in a series of inventions that produce readily 
usable, safe electromagnetic power directly from the vacuum. 


The methodology lends itself to formulation of power devices without moving parts. Antigravity, 
predicted by the concepts of the theory, has been demonstrated in actual practical demonstrations on 
the laboratory bench. 


Though not discussed in this paper, application of the concepts and methodology to a large variety of 
other fields, such as medical reversal of aging and curing of almost the entire range of present. 
debilitating diseases, has been previously pointed out. [Ref. 


We have also pointed out the mechanism for Kaznacheyev's cytopathogenic effect, or the induction 
of cellular pathology at a distance by electromagnetic means. [Ref. 24] 


We have also pointed out the specific mechanism involved in Priore's device, which in rigorous 
laboratory animal testing under the auspices of eminent French scientists, demonstrated nearly 100 
percent cures for terminal cancers and leukemias, sleeping sickness, artherosclerosis, and other 
debilitating diseases. [Ref. 25] 


We believe we have also produced the concepts enabling the direct engineering and therapeutic 
manipulation of Popp's master cellular control system. [Ref. 26] 


We conclude that the concepts we have utilized and experimentally demonstrated are universal, as 
implied by any notional unified field theory. 


Our conclusion is that the concepts, theory, and experiments, taken together, are sufficient for 
investigation and replication by the scientific community. 


If replicated and fully substantiated, we believe the work will directly point the way to, and usher in, 
a new unified field theory physics of universal application. 


SPECULATED IMPLICATIONS 


As can be seen, the implications of the new approach are profound. The authors believe they have. 
ushered in the forerunner of a vast new physics, one which will change our lives, and our view of 
physical reality, in ways previously undreamed of. 


By mastering, controlling, and gating the vast, incredible energy of the seething vacuum, we can 
power our automobiles, flying machines, and technology inexhaustibly. Further, it can be done 
absolutely cleanly; there are no noxious chemical pollutants to poison the biosphere. With practical 
antigravity, ships can be developed to cross the solar system as readily as one crosses the ocean 
today. 


And the ships, automobiles, and technology will never run out of fuel; the inexhaustible vacuum fills 
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every system, everywhere, to overflowing. 
Not discussed in this paper, it turns out that living systems, faced with the problem of achieving 


negentropy so as to maintain their form in a dissipative external physical reality, have always used 
the hidden internal channel for such things as mind, thought, cell control, and living functions. 


With the new methodology, one now faces the advent of access and engineering of the mind and life 
of the observer as readily as the observer's physical body. 


Transmutation of the elements, control of the weather, lighting and powering our cities and homes 
cheaply and cleanly, and provision of plenty for everyone is the vista for the future. We can in fact 
clean up the radioactive wastes, rid ourselves of coarse nuclear and petroleum powerplants. 


We strongly stress that, with the ability to engineer the Schroedinger equation itself, the new 
methodology allows the direct engineering and control of quantum change, and hence of physical 
reality itself. 


The methodology is extendable to hyperdimensions; nested virtual levels of the vacuum are already 
precisely that. The author has already pointed out the application of this emerging technology to the 
absolute cure of diseases such as AIDS, cancer, leukemia, etc., and shown that the Priore device in 
France already proved the efficacy of the application in the 60s and 70s. 


We shall be able to rid ourselves and our descendents of diseases. With direct access to the actual 
software of life and mind, in the future we should be able to achieve levels of education previously 
unattainable, by directly inputting the relevant software. 


Previously we have also pointed out that four nations of the world are already embarked on 
‘weaponization of scalar EM unified field technology. It is sobering to think that, in addition to having 
the ability to make our planet a paradise for humankind, we also will have the ability to make it a 
hades. 


For that reason, we are doing our best to clarify the technical concept and the theory in this 1991, 
hopefully with the view that humankind will seize upon the positive aspects, and develop and apply 
this technology for the betterment of all people everywhere. 


Long ago, Albert Einstein said these words: 
"It would of course be a great step forward if we succeeded in combining the gravitational field and 


the electromagnetic field into a single structure. Only so could the era in theoretical phy 
inaugurated by Faraday and Clerk Maxwell be brought to a satisfactory close.” 


And Teilhard de Chardin wrote 


"Someday, after we have mastered the winds, the waves, the tides and gravity, we shall harness for 
God the energies of love. Then for the second time in the history of the world man will have 
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discovered fire." 


The authors fervently believe they have come upon fire for the second time, as allegorized by de 
Chardin. If so, let us all use the knowledge wisely. 
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the 4th. More recently the Whittaker structure (WS) inside potentials, including the 
Schroedinger potential, has been shown by V.K. Ignatovich, "The Remarkable Capabilities of 
Recursive Relations," Am. J. Phys., 57(10), Oct. 1989, p. 873-878, without credit to Whittaker 
or to the presence of such structured scalar potentials in Maxwell's original quaternion EM 
theory. These WSs are universal to scalar potentials; e.g., for the same in acoustics, see 
Richard W. Ziolkowski, "Localized Transmission of Wave Energy," Proc. SPIE, Vol. 1061, 
Microwave and Particle Beam Sources and Directed Energy Concepts, Jan. 1989, p. 396-397. 


3. See Y. Aharonov and D. Bohm, "Significance of Electromagnetic Potentials in the Quantum 
Theory," Phys. Rev., Second Series, 115(3), Aug. 1, 1959, p. 458-491. This paper pointed out 
the primacy of the potentials. Instead of being causative agents, the force fields are actually 
effects generated from the potentials. This is in complete violation of both classical 
electromagnetics and classical dynamics, but it is absolutely required by quantum mechanics. 
For an extensive discussion of the Aharonov-Bohm effect and an extensive list of references, 
see S. Olariu and I. Iovitzu Popescu, "The Quantum Effects of Electromagnetic Fluxes," Rev. 
Mod. Phys. 57(2), Apr. 1985. See Bertram Schwarzschild, "Currents in Normal-Metal Rings 
Exhibit Aharonov-Bohm Effect," Physics Today, 39(1), Jan. 1986, p. 17-20 for confirmation 
that the Aharonov/Bohm effect has indeed been firmly proven experimentally. 


4. It is pointed out that today all potentials are well-known to be gravitational entities. However, 
this was not known in Whittaker's time, and so he himself did not realize that he had actually 
produced an engineerable, testable unified theory of electromagnetics and gravitation, 


5. ТЕ. Bearden, "Possible Whittaker Unification of Electromagnetics, General Relativity, and 
Quantum Mechanics: Part I: Background,” Presented to Ala. Acad. Sci. Annual Symp., Univ. 
Jacksonville, Mar. 1991. 
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6. For the theory of a pumped phase conjugate mirror, see David M. Pepper, "Nonlinear Optical 
Phase Conjugation," Opt. Eng., 2102). Mar./Apr. 1982, p. 156-183; Amnon Yariv, Optical 
Electronics, 3rd Edn., Holt, Rinehart, and Winston, New York, 1985. In a normal triode tube, 
the amplified plate signal is 180 degrees out of phase spatially with the grid input, but in- 
phase with it in respect to rate of flow through time. In a PPCM, the amplified phase conjugate 
replica wave is in phase spatially with the signal wave, but 180 degrees out of phase with it in 
respect to its rate of flow through time. It is pointed out that a PCM with a gain of unity 
produces a coupled EM wave/antiwave pair whose energy is additive in 3-space but 
subtractive in the first derivative of the fourth dimension, time. Hence it is no longer an 
electromagnetic wave as such, but an oscillatory wave of stress upon the local rate of flow of 
time. Hence it is a powerful electrogravitational wave, whose EM nature is hidden in the 
guise of a scalar EM potential. It is also a wave of variation in the local gauge, and of 
variation in the local ST curvature. 


7. See Т.Е. Bearden, The Phase Conjugate Vacuum Triode, Apr. 23, 1987, privately published. 
An earlier pencil draft was initially produced. 


8. Sweet has continued to extend his theoretical treatment. A formal paper providing the 
complete mathematical theory of the vacuum triode has been drafted, is in final review, and 
will be submitted to a leading journal by mid-1991. 


9. See Chapter 25: Outlook, "Possibility of Vacuum Engineering," T.D. Lee, Particle Physics 
and Introduction to Field Theory, Harwood, New York, 1981, pp. 824-828. 


10. In 1977 Ilya Prigogine received the Nobel Prize for extending thermodynamics; in particular, 
for the theory of dissipative structures in nonequilibrium thermodynamics. In Prigogine 
systems, negentropy is known to be possible. 


11. Robert G. Sachs, The Physics of Time Reversal, Univ. Chi. Press., Chicago, 1987. 


12. Note that this moves the entire notion of the charge of a fundamental particle to a deeper and 
more extended level. Now the charge may be discretized, but it is not quantized in the hard 
conventional sense. Further, the internal Whittaker structure of the massless VPF photon 
exchange of vacuum and mass, which, quantum mechanically, is what the electrical charge of 
the particle is in the first place, is deterministically structured. Note that this violates the 
present assumption that all like charged particles are identical; now two electrons may have 
either the same or different magnitudes of charge, and even when the magnitudes are the 
same, their internal charge structures (Whittaker structures) and VPF exchange with the 
vacuum may differ. Also note that this resolves the severe QM problem of missing chaos 
(hidden order) in quantum change. The reason for the problem was the use of Gibbs statistics 
with its assumption of random variable change, which a priori excluded hidden order (and 
hence chaos) from QM. That was only a special case, albeit an important one. There are now 
three QM cases: (1) the conventional case, where there is no hidden order; (2) the case where 
there is some hidden order, and the statistics is chaotic, not random; and (3) the case where the 
QM change is deterministic, with essentially total hidden order. Note that the Whittaker 
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13 


14. 


15. 


16. 


17. 


18. 


19. 


methodology allows one to directly engineer cases (2) and (3), including the Schroedinger 
equation itself. 


The present second law of thermodynamics is written only for time-forward entities, and need 
not apply for the time-reversed case. Merely viewing the energy-dissipating forward time case 
in reverse allows an appreciation of the time-reversed case. In other words, the second law of 
thermodynamics is incomplete as presently stated. The complete law has a corollary to cover 
the increase in order as the time-reversal of the system increases. Thus the complete law 
consists of two parts: (1) the entropic, time-forward case, and (2) the negentropic time- 
reversed case. Since the re-ordering can be amplified at will by a PPCM process, the correct, 
distinction between the two subsets of the complete law is important, and applies to real 
systems. 


A.D. Sakharov, Theor. Math. Phys., Vol. 23, 1975, p. 435. 


T. E. Bearden, Gravitobiology: A New Biophysics, Tesla Book Co., 604 Date Ave., Chula 
Vista, CA 91912, 1991. 


C.f. Charles W. Misner, Kip S. Thorne, and John Archibald Wheeler, Gravitation, W.H. 
Freeman and Co., San Francisco, 1973, p. 1191. 


E.g., see Richard Kidd et al, "Evolution of the Modern Photon," Am. J. Phys., 57(1), Jan. 
1989, pp. 27-35. See also R. Chen, "Cancellation of Internal Forces," Am. J. Phys. 49(4), Apr. 
1981, p. 372. 


A nonlinear material may simply emit a photon, or it may act as a phase conjugate mirror 
(PCM) and emit a phase conjugate replica of the absorbed photon. When the material emits a 
normal photon, it measurably recoils. When it emits a time-reversed photon, it does not recoil, 
as already experimentally established in nonlinear phase conjugate optics. The solution to the 
mystery is this: When emitting a normal photon, the material does not act as a PCM. In that. 
case the matching antiphoton which split from the interacting graviton (the graviton that 
yielded the external photon) interacts with the nucleus, producing a recoil action with a gain of 
one. Thus Newtonian third-law recoil of the nucleus occurs. On the other hand, when the 
material acts as a PCM, it also emits the antiphoton outside the atom to "backtrack" the 
absorbed "signal wave" photon. In that case there is no Newtonian recoil of the nucleus, 
because the agent for causing recoil did not interact with the nucleus to produce it. 


Richard E. Prange and Peter Strance, "The Semiconducting Vacuum," Am. J. Phys. 52(1), Jan. 
1984, p. 19-21. Also, under nonlinear conditions, a particle can absorb more energy than is in 
the light incident on it, absorbing the energy from the vacuum VPF. C.f. Craig F. Bohren, 
"How Can a Particle Absorb More Than the Light Incident on It?" Am. J. Phys. 51(4), Apr. 
1983, p. 323-327. 


C.f. Pepper, ibid. and Yariv, ibid. For a specific example, see Mary J. Miller et al, Appl. Phys. 
Lett. 41(8), Oct. 15, 1982, p. 689-691. 
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rivers of water winding through the City spanned by arches of flame, but the 
night was still further turned to day, for above the city, high in the velvet. 
black sky were suspended thousands of glass balloons, each emitting the soft 
illumination that marked the lines of streets. So full and opulent was the 
flood of light, that the summit I had reached, the encircling bills, and the far- 
ther side of the saucer-shaped valley where Heneri lay, were bathed in an 
equally diffused radiation. But as if the heavenly marvel might still further 
startle and amaze and charm me, from the City rose the swelling chords of 
choruses; billows of sound, softened by distance, beat in melodious surges on 
the high encompassing lands. I stood mute and transfixed 


Tt seemed a beatific vision. If the very air had been filled with ascend- 
ing choruses of angels; if the dark zenith had opened and revealed the throne 
of the Almighty; it would have seemed but a congruous and expected climax. 
Long I gazed, then Frank by my side woke me up, as he said “Let us be going 
Arthur, there is plenty more to see and much to do.” We then continued to 
walk towards the city and had gone but a short distance when a messenger 
mot us with an important message for Frank, who was to return with him to 
the Council: 


‘The messenger was a beautiful youth, not dressed as the citizens of the 
City of Light, but clothed in a tight fitting doublet of a creamy colour, with 
short trunks of yellow, and on his feet were sandals. He saluted me, and 
said, “Greetings Earth man, you may come along with our Venus friend.” 
“But,” said Frank, "what do you require of me?" “It is the Council who seek 
your service”, answered the messenger. “I advise haste.” "There is great ex- 
citement and dread in Heneri, Mars is in the path of a comet.” Without fur- 
ther delay, we made haste towards the Hall of the Council, a low inconspicu- 
ous building of yellow brick. The doors of the single chamber, which em- 
braced all the interior space, swung open, and we stood on the threshold of a 
shallow, rectangular depression, surrounded on all sides with benches, and 
holding in its central area a long table, at which, beneath tall lamps sat per- 
haps a dozen men and women. The faces of these rulers of Mars, for that is 
what they were, turned to us as we entered. The messenger announced us, 
and we were invited to seat ourselves at the head of the table. 


"Welcome stranger from Earth, we know Frank of Venus. The Martian 
Spirit is that of salutation and friendship. We have heard of the discoveri 
made on Earth by your friend Tesla, which have led your earth people to 
journey into space, and warned you of the danger which now apparently is 
about to cause the doom of this great city, and perhaps destroy the planet. 
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Again, for the theory of the PPCM, see Pepper, ibid. and Yariv, ibid. 


E.g., see ТЕ. Bearden, Gravitobiology: A New Biophysics, Tesla Book Co., Chula Vista, CA, 
1991, p. 33-36. 


Bearden, AIDS: Biological Warfare, Tesla Book Co., 1988; Gravitobiology: 
Biophysics, Tesla Book Co., 1991; Analysis of Scalar Electromagnetics, Tesla Book Co., 
1990. 


C.f. Vlail P. Kaznacheyev and L.P. Mikhailova, Ultraweak Radiations in Intercellular 
Interactions, [in Russian], Novosibirsk, 1981; Vlail Р. Kaznacheyev, "Electromagnetic 
Bioinformation in Intercellular Interactions," Psi Research, 1(1), Mar. 1982, p. 47-76; М.Р. 
Devyatkov, Ed., Applications of Low-Intensity Millimeter Wave Radiation in Biology and 
Medicine, [in Russian], IRE Akad. Nauk. SSSR, Moscow, 1985. 


C.f. Antoine Priore, "Method of Producing Radiations for Penetrating Living Cells," U.S. 
Patent No. 3,280,816; Jean-Michel Graille, Le Dossier Priore, De Noel, Paris, 1984 [in 

French]; Christopher Bird, "The Case of Antoine Priore and His Therapeutic Machine: A 
Scandal in the Politics of Science," Appx. I to Bearden, AIDS: Biological Warfare, 1988. 


. C.f. Fritz Albert Popp, "Photon Storage in Biological Systems," in Fritz Albert Popp et al, 


Eds., Electromagnetic Bio-Information: Proceedings of the Symposium, Marburg, September 
5, 1977, Urban & Schwarzenberg, Baltimore, 1979, p. 123-149; also Biophotonen. Ein neuer 
weg zur Losung des Krebsproblems, Verlag fur Medizin, Heidelberg, 1976 [in German]. 
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COMMENTS ON THE NEW TESLA ELECTROMAGNETICS 


Part I: Discrepancies in Present EM Theory 
© T. E. Bearden 1982 


There are at least twenty-two major discrepancies presently existing in 
conventional electromagnetics theory. This paper presents a summary 
of those flaws, and is a further commentary on my discussion of scalar 
longitudinal Tesla waves in a previous paper, "Solutions to Tesla's 
Secrets and the Soviet Tesla Weapons," Tesla Book Company, 1981 
and 1982. 


I particularly wish to express my deep appreciation to two of my 
friends and colleagues who at this time, I believe, wish to remain 
anonymous. One of the two is an experimental genius who can 
produce items on the bench that do not work by orthodox theory. The 
second is a master of materials science and electromagnetics theory. I 
thank them both for their exceptional contributions and stimuli 
regarding potential shortcomings in present electromagnetics theory, 
and their forbearance with the many discussions we have held on this 
and related subjects. 


It goes without saying that any errors in this paper are strictly my own, 
and not the fault of either of my distinguished colleagues. 


(1) In present electromagnetics theory, charge and charged mass are. 
falsely made identical. Actually, on a charged particle, the "charge" is 


the flux of virtual particles on the "bare particle” of observable mass. 
The charged particle is thus a "system" of true massless charge 
coupled to a bare chargeless mass. The observable "mass" is static, 
three-dimensional, and totally spatial. "Charge" is dynamic, four- 
dimensional or more, virtual and spatiotemporal, Further, the charge 
and observable mass can be decoupled, contrary to present theory. 
Decoupled charge -- that is, the absence of mass -- is simply what we 
presently refer to as "vacuum," Vacuum, spacetime, and massless 
charge are all identical, Rigorously, we should utilize any of these 
three as an "ether," as suggested for vacuum by Einstein himself (see 


hup chenire orgbooksnewieslaem/22disceponcieshtm (1 of 1)24.11.2003 21:35:38 


The Tom Bearden Website 


Мах Born, Einstein's Theory of Relativity, Revised Edition, Dover 
Publications, New York, 1965, p. 224). And all three of them are 
identically anenergy -- not energy, but more fundamental components 
of energy 


(2) Electrostatic potential is regarded as a purely 3-dimensional spatial 
stress, Instead, it is the intensity of a many-dimensional (at least four- 
dimensional) virtual flux and a stress on all four dimensions of 
spacetime. This is easily seen, once one recognizes that spacetime is 
identically massless charge. (It is not "filled" with charge; rather, it is 
charge!) Just as, in a gas under pressure, the accumulation of 
additional gas further stresses the gas, the accumulation of charge 
(spacetime) stresses charge (spacetime). Further, if freed from its 
attachment to mass , charge can flow exclusively in time, exclusively 
in space, or in any combination of the two. Tesla waves -- which are 
scalar waves in pure massless charge flux itself -- thus can exhibit 
extraordinary characteristics that ordinary vector waves do not 

possess. And Tesla waves have extra dimensional degrees of freedom 
in which to move, as compared to vector waves. Indeed, one way to 
visualize a Tesla scalar wave is to regard it as a pure oscillation of time 
itself, 


(3) Voltage and potential are often confused in the electrostatic case, 
or at least thought of as "composed of the same thing." For that reason, 
voltage is regarded as "potential drop". This also is not true. 
Rigorously, the potential is the intensity of the virtual particle flux at a 
single point -- whether or not there is any mass at the point -- and both 
the pressure and the point itself are spatiotemporal (4-dimensional), 
not spatial (3-dimensional) as presently assumed. Voltage represents 
the spatial intersection of the difference in the potential between two 
separated spatial points, and always implies at least a miniscule flow 
of mass current (that is what makes it spatial!). "Voltage" is spatial and 
depends upon the presence of observable mass flow, while scalar 
electrostatic potential is spatiotemporal and depends upon the absence 
of observable mass flow. The two are not even of the same 
dimensionality. 


(4) The charge of vacuum spacetime is assumed to be zero, when in 
fact it is a very high value. Vacuum has no mass, but it has great 
massless charge and virtual particle charge flux. For proof that a 
charged vacuum is the seat of something in motion, see G.M. Graham 
and D.G. Lahoz, "Observation of static electromagnetic angular 
momentum in vacuo," Nature, Vol. 285, 15 May 1980, pp. 154-155. 
In fact, vacuum IS charge, identically, and it is also "spacetime" and at 
least four-dimensional. 
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(5) Contrary to its present usage, zero is dimensional and relative in its 
context. A three-dimensional spatial hole, for example, exists in time. 
If we model time as a dimension, then the spatial hole has one 
dimension in 4-space. So a spatial absence is a spatiotemporal 
presence. In the vacuum 4-space, a spatial nothing is still a something. 
The "virtual" concept and the mathematical concept of a derivative are 
simply two present ways of unconsciously addressing this fundamental 
problem of the dimensional relativity of zero. 


(6) The concepts of "space" and "time" imply that spacetime (vacuum) 
has been separated into two parts. We can only think of a space as 
"continuing to exist in time " To separate vacuum spacetime into two 
pieces, an operation is continually required. The operator that 
accomplishes this splitting operation is the photon interaction, the 
interaction of vector electromagnetic energy or waves with mass. I 
have already strongly pointed out this effect and presented a "raindrop 
model" of first-order physical change itself in my book, The Excalibur 
Briefing, Strawberry Hill Press, San Francisco, 1980, pp. 128-130. 


(7) "Vector magnetic potential” is assumed to be always an aspect of 
(and connected to) the magnetic field. In fact it is a separate, 
fundamental field of nature and it can be entirely disconnected from 
the magnetic field. See Richard P. Feynman et al, The Feynman 
Lectures on Physics, Addison-Wesley Publishing Co., New York, 
1964, Vol. II, рр. 15-8 to 15-14. Curiously, this fact has been proven 
for years' yet it has been almost completely ignored in the West. The 
"Vx" operator, when applied to the A-field, makes B-field. If the Vx 
operator is not applied, the "freed" A-field possesses much-expanded 
characteristics from those presently allowed in the "bound" theory. 
Specifically, it becomes a scalar or "shadow vector" field; it is not a 
normal vector field. (note: for V read inverted capital Delta) 


(8) The speed of light in vacuum is assumed to be a fundamental 
constant of nature, Instead it is a function of the intensity of the 
massless charge flux (that is, of the magnitude of the electrostatic 
potential) of the vacuum in which it moves. (Indeed, since vacuum and 
massless charge are one and the same, one may say that the speed of 
light is a function of the intensity of the spatiotemporal vacuum!). The 
higher the flux intensity (charge) of the vacuum, the faster the speed of 
light in it. This is an observed fact and already shown by hardcore 
measurements, For example, distinct differences actually exist in the 
speed of light in vacuo, when measured on the surface of the earth as 
compared to measurements in space away from planetary masses. In а 
vacuum on the surface of the earth, light moves significantly faster. 

For a discussion and the statistics, see B. N. Belyaev, "On Random 
Fluctuations of the Velocity of Light in Vacuum," Soviet Physics 
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Journal, No. 11, Nov. 1980, pp. 37-42 (original in Russian; translation 
by Plenum Publishing Corporation.) The Russians have used this 
knowledge for over two decades in their strategic psychotronics 
(energetics) program; yet hardly a single U.S. scientist is aware of the 
measured variation of c in vacuo. In fact, most Western scientists 
simply cannot believe it when it is pointed out to them! 


(9) Energy is considered fundamental and equivalent to work. In fact, 
energy arises from vector processes, and it can be disassembled into 
more fundamental (anenergy) scalar components, since the vectors 
can. These scalar components individually can be moved to a distant 
location without expending work, since one is not moving force 
vectors. There the scalar components can be joined and reassembled 
into vectors to provide "free energy" appearing at a distance, with no 
loss in between the initial and distant points. For proof that a vector 
field can be replaced by (and considered to be composed of) two scalar 
fields, see E. T. Whittaker, Proceedings of the London Mathematical 
Society, Volume 1, 1903, p. 367. By extension, any vector wave can 
be replaced by two coupled scalar waves. 


(10) The classical Poynting vector predicts no longitudinal wave of 
energy from a time-varying, electrically charged source, In fact, an 
exact solution of the problem does allow this longitudinal wave. See T. 
D. Keech and J. F. Corum, "A New Derivation for the Field of a Time- 
Varying Charge in Einstein's Theory," International Journal of 
Theoretical Physics, Vol. 20, No, 1, 1981, pp. 63-68 for the proof. 


(11) The present concepts of vector and scalar are severely limited, 
and do not permit the explicit consideration of the internal, finer- 
grained structures of a vector or a scalar. That is, a fundamental 
problem exists with the basic assumptions in the vector mathematics 
itself. The "space" of a vector field, for example, does not have inter- 
nested sublevels (subspaces) containing finer "shadow vectors" or 
“virtual vectors," Yet particle physics has already discovered that 
electrical reality is built that way. Thus one should actually use a 
"hypernumber" theory after the manner of Charles Musés. A scalar i 
filled with (and composed of) nested levels of other "spaces" 
containing vectors, where these sum to "zero" in the ordinary 
observable frame without an observable vector resultant. In Musés' 
mathematics, for example, zero has real roots. Real physical devices 
can be -- and have been -constructed in accordance with Muses! 
theory. For an introduction to Musés' profound hypernumbers 
approach, see Charles Musés' foreword to Jerome Rothstein, 
Communication Organization and Science, The Falcon's Wing Press, 
Indian Hills, Colorado, 1958. See also Charles Musés, "Applied 
Hypernumbers: Computational Concepts," Applied Mathematics and 
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Computation, Vol. 3, 1976. See also Charles Musés, "Hypernumbers 
IL" Applied Mathematics and Computation, January 1978. 


(12) With the expanded Tesla electromagnetics, a new conservation of 
energy law is required, Let us recapitulate for a moment. The oldest. 
law called for the conservation of mass. The present law calls for the 
conservation of "mass and energy", but not each separately. If mass is 
regarded as simply another aspect of energy, then the present law calls 
for the conservation of energy. However, this assumes that energy is a 
basic, fundamental concept. Since the energy concept is tied to work 
and the movement of vector forces, it implicitly assumes "vector 
movement" to be a "most fundamental” and irreducible concept. But as 
we pointed out, Whittaker showed that vectors can always be further 
broken down into more fundamental coupled scalar components. 
Further, Tesla discovered that these "coupled components" of "energy" 
can be individually separated, transmitted, processed, rejoined, etc. 
This directly implies that energy per se need not be conserved. The 
new law therefore calls for the conservation of anenergy, the 
components of energy. These components may be coupled into energy, 
and the energy may be further compacted into mass. It is the sum total 
of the (anenergy) components -- coupled and uncoupled -- that is 
conserved, not the matter or the energy per se. Further, this 
conservation of anenergy is not spatial; rather, it is spatiotemporal in a 
spacetime of at least four or more dimensions. 


(13) Relativity is presently regarded as a theory or statement about 
fundamental physical reality. In fact, itis only a statement about 
FIRST ORDER reality -- the reality that emerges from the vector 
interaction of electromagnetic energy with matter. When we break 
down the vectors into scalars (shadow vectors or hypervectors), we 
immediately enter a vastly different, far more fundamental reality. In 
this reality superluminal velocity, multiple universes, travel back and 
forth in time, higher dimensions, variation of all "fundamental 
constants" of nature, materialization and dematerialization, and 
violation of the "conservation of energy” are all involved. Even our 
present Aristotlean logic - fitted to the photon interaction by vector 
light as the fundamental observation mechanism -- is incapable of 
describing or modeling this more fundamental reality. Using scalar 
waves and scalar interactions as much subtler, far less limited 
observation/detection mechanisms, we must have a new 
"superrelativity" to describe the expanded electromagnetic reality 
uncovered by Nikola Tesla. 


(14) "Charge" is assumed to be quantized, in addition to always 


occurring with -- and locked to -- mass. Indeed, charge is not 
necessarily quantized just as it is not necessarily locked to mass. 
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Ehrenhaft discovered and reported fractional charges for years, in the 
30's and 40's, and was ignored. See P.A.11. Dirac, "Development of 
the Physicist’s Conception of Nature," Symposium on the 
Development of the Physicist's Conception of Nature, ed. Jagdish 
Merha, D. Reidel, Boston, 1973, pp. 12-14 for a presentation of some 
of Ehrenhaft's results. Within the last few years Stanford University: 
researchers also have positively demonstrated the existence of 
"fractional charge." For a layman's description of their work, see "A 
Spector Haunting Physics," Science News, Vol. 119, January 31, 1981, 
pp. 68-69. Indeed, Dirac in his referenced article points out that 
Millikan himself -- in his original oildrop experiments -- reported one 
measurement of fractional charge, but discounted it as probably due to 
error. 


(15) Presently, things are always regarded as traveling through normal 
space. Thus we use or model only the most elementary type of motion 
-- that performed by vector electromagnetic energy. We do not allow 
for things to "travel inside the vector flow itself." Yet, actually, there i 
а second, more subtle flow inside the first, and a third, even more 
subtle flow inside the second, and so on. We may operate inside, onto, 
into, and out of energy itself -- and any anenergy component of 
energy. There are hypervectors and hyperscalars unlimited, within the 
ordinary vectors and scalars we already know. Further, these "internal 
flows" can be engineered and utilized, allowing physical reality itself 
to be directly engineered, almost without limits. 


(16) We always assume everything exists in time. Actually, nothing 
presently measured exists in time, because the physical detection/ 
‘measurement process of our present instruments destroys time, ripping 
it off and tossing it away -- and thereby "collapsing the wave 
function." Present scientific methodology thus is seriously flawed. It 
does not yield fundamental (spacetime) truth, but only a partial 
(spatial) truth, This in turn leads to great scientific oversights. For 
example, mass does not exist in time, but mass x time (masstime) 
does. A fundamental constant does not exist in time, but the "constant 
x time" does. Energy does not exist in time, but energy x time (action) 
does. Even space itself does not exist in time -- spacetime does. We 
are almost always one dimension short in every observable we model. 
Yet we persist in thinking spatially, and we have developed 
Instruments that detect and measure spatially only. Such instruments 
can never measure and detect the phenomenology of the nested 
substrata of time. By using scalar technology, however, less limited 
instruments can indeed be constructed -and they have been. With such 
new instruments, the phenomenology of the new electromagnetics can 
be explored and an engineering technology developed. 
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(17) We do not recognize the connection between nested levels of 
virtual state (particle physics) and orthogonally rotated frames. 
(hyperspaces). Actually the two are identical, as I showed in the 
appendix to my book, The Excalibur Briefing, Strawberry Hill Press, 
San Francisco, 1980, pp. 233-235. A virtual particle in the laboratory 
frame is an observable particle in a hyperspatial frame rotated more 
than one orthogonal turn away. This of course implies that the 
hyperspatial velocity of all virtual particles is greater than the speed of 
light. The particle physicist is already deeply involved in hyperspaces 
and hyperspatial charge fluxes without realizing it. In other words, he 
is using tachyons (particles that move faster than light) without. 
realizing it. 


(18) Presently quantum mechanics rigorously states that time is not an 
observable, and therefore it cannot be measured or detected. 
According to this assumption, one must always infer time from spatial 
measurements, because all detections and measurements are spatial. 
With this assumption, our scientists prejudice themselves against even 
looking for finer, subquantal measurement methodologies and 
instrumentation, Actually this present limitation is a result of the type 
of electromagnetics we presently know, where all instruments (the 
"measurers") have been interacted with by vector electromagnetic 
energy (light). Every mass that has temperature (and all masses do!) is 
continually absorbing and emitting photons, and in the process they 
are continually connecting to time and disconnecting from time. If 
time is continually being carried away from the detector itself by its 
emitted photons, then the detector cannot hold and "detect" that which 
it has just lost. With Tesla electromagnetics, however, the fundamental 
limitation of our present instruments need not apply. With finer 
instruments, we can show there are an infinite number of levels to 
"time", and it is only the "quantum level time" which is continually 
being lost by vector light (photon) interaction. By using subquantal 
scalar waves, instruments can move to deeper levels of time -- in 
which case the upper levels of time ARE measureable and detectable, 
in contradistinction to the present assumptions. 


(19) In the present physics, time is modeled as, and considered to be, a 
continuous dimension such as length. This is only a gross 
approximation. Indeed, time is not like continuous "dimension," but 
more like a series of "stitches,” each of which is individually made and 


then ripped out before the next stitch appears. "Vector light" photons 
interact one at a time, and it is this interaction with mass that creates 


quantum change itself. The absorption of a photon -- which is energy x 
time -- by a spatial mass converts it to masstime: the time was added 
by the photon, The emission of a photon tears away the time, leaving 
behind again a spatial mass. It is not accidental, then, that time flows at 
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the speed of light, for it is light which contains and carries time. It is 
also not accidental that the photon IS the individual quantum. Since all 
our instruments presently are continually absorbing and emitting 
photons, they are all "quantized," and they accordingly "quantize" their 
detections. This is true because all detection is totally internal to the 
detector, and the instruments detect only their own internal changes 
Since these detections are on a totally granular quantized background, 
the detections themselves are quantized. The Minkowski model is 
fundamentally erroneous in its modeling of time, and for that reason 
relativity and quantum mechanics continue to resist all attempts to 
sucessfully combine them, quantum field theory notwithstanding. 


(20) Presently, gravitational field and electrical field are considered 
mutually exclusive. Actually this is also untrue. In 1974, for example, 
Santilly proved that electrical field and gravitational field indeed are 
not mutually exclusive In that case, one is left with two possibilities: 
(a) they are totally the same thing, or (b) they are partially the same 
thing. For the proof, see R. M. Santilli, "Partons and Gravitation: 
Some Puzzling Questions," Annals of Physics, Vol. 83, No. 1, March 
1974. With the new Tesla electromagnetics, pure scalar waves in time 
itself can be produced electrically, and electrostatics (when the charge 
has been separated from the mass) becomes a "magic" tool capable of 
directly affecting and altering anything that exists in time--including 
gravitational field. Antigravity and the inertial drive are immediate and 
direct consequences of the new electromagnetics. 


(21) Presently, mind is considered metaphysical, not a part of physics, 
an not affected by physical means. Literally, the prevailing belief of 
Western scientists is that man is a mechanical robot -- even though 
relativity depends entirely upon the idea of the "observer." Western 
science today thus has essentially become dogmatic, and in this respect. 
borders on a religion. Since this "religion," so to speak, is now fairly 
well entrenched in its power in the state, Western science is turning 
itself into an oligarchy. But mind occupies time, and when we measure 
and affect time we can directly measure and affect mind itself. In the 
new electromagnetics, then, man regains his dignity and his humanity 
by restoring the reality of mind and thought to science. In my book, 
The Excalibur Briefing, I have already pointed out the reality of mind 
and a simplified way in which it can be modeled to the first order. 

With scalar wave instruments, the reality of mind and thought can be 
measured in the laboratory, and parapsychology becomes a working, 
engineering, scientific discipline. 


(22) Multiple-valued basic dimensional functions are either not 
permitted or severely discouraged in the present theory For one thing, 
integrals of multiple valued derivative functions have the annoying 
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Mars, which we are informed, lies in the path, certainly defined and deter- 
mined by observers, of a large BB] mass, which will plunge upon it a 
rain of rock and red-hot iron, Even now this approaching body grows more 
and more visible in the sky. 


‘The astronomers are working at the problem, hoping some QR, 
some RUBER mercy will AMY off this disturbing incidence, But if we 
are to be destroyed, if there is no escape from the singular fortune of annihi- 
lation by an in rushing stream of meteoric bodies, then warning through proe 
lamation, shall be made, and our citizens will move out of the city, and go 
away from it as far as possible, in the hope that the whole of Mars will not be 
completely destroyed. We have no other solution, except it may well be, that 
our good friend from Venus, Frank, perhaps sent to us by a greater power, 
has the answer. This is our last hope. We therefore give to you the power to 
direct us. Whatever you say will be done. Take time to think deeply before 
you decide that course you wish to follow. In the meantime, you shall he the 
guest of our City, and if it must be that this great capital of Mars must sue- 
cumb to this mysterious invasion; if this place, so long a marvel of beauty, 
shall be succeeded by a heap of burning stones, then you shall be our compan- 
ions in pilgrimage. Please remain with us until the end of this strange cir- 
cumstance is known." 


As he finished a noise of indescribable lamentation from а multitude af 
dist Tacka rapan ойк oars бы end af vanning Teek QUÀ sap een ОГ 
Жакеш, casi 1n up tha half ncaa аарга st uj дай fhaa, the 
ages af the топа. avrang ape онй Ind меме vire haard jing, "Tha Pal 
comes. Run to the Hills” Pani that nameless ental trs of the Wilkow, 
Which on Barth spreads fever-like through multitudes, had arisen amongst 
ООО, were hastening in a wild retreat from this 
wonderful City of Glass to the hills, Tt has always boon the same. When man 
piscem Ма faith in man made Gos he finds out the hard way that he haa no 
place to go. As at the time of the food; millions ran, but they found no place 
safe to run to, so it was on Mars. Te had placed is faith in man made beauty 

Wel, hara waa ышна ЗО not fact, ад, ал на Hast, Шар ran 

Frank looked thoughtful, he took my arm and we walked outside, Faces were 
cured ard the aby the китова thing had quoi sweaty айм ax 
hour ago: It glittered, and now appeared to be the size of -the full moon, and a 
light corusention seemed coming from йа edges, The fears of the multitude 
are Jostiied, The sash alone co amo traf of xia, basing: boyan 
Mus Tit tack samê mare and marn ав T ex алый sere, 
dore wartentosig fue hon tome 16 lodie at etos Taie мезета 
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habit of "blowing up" and yielding erroneous answers, or none at all. 
And we certainly do not allow multiple types of time! This leads to the 
absurdity of the present interpretation of relativity which permits only 
a single observer (and a single observation) at a time. So if one 
believes as "absurd" a thing as the fact that more than one person can 
observe an apple at the same time, the present physics fails. However, 
the acceptance of such a simple proposition as multiple simultaneous 
observation leads to a physics so bizarre and incredible that most. 
Western physicists have been unable to tolerate it, much less examine 
its consequences. In the physics that emerges from multiple 
simultaneous observation, all possibilities are real and physical. There 
are an infinite number of worlds, orthogonal to one another, and each 
world is continually splitting into additional such "worlds" at a 
stupendous rate. Nonetheless, this physics was worked out by Everett 
for his doctoral thesis in 1956, and the thesis was published in 1957. 
(See Hugh Everett, III, The Many-Worlds Interpretation of Quantum. 
Mechanics: A Fundamental Exposition, with papers by J. A. Wheeler, 
B.S. DeWitt, L. М. Cooper and D. Van Vechten, and N. Graham; eds. 
Bryce S. Dewitt and Neill Graham, Princeton Series in Physics, 
Princeton University Press, 1973.) Even though it is bizarre, Everett's 
physics is entirely consistent with all the present experimental basis of 
physics. The present electromagnetic theory is constructed for only a 
single "world" or universe -- or "level." The expanded theory, on the 
other hand, contains multiply nested levels of virtual state charge -- 
and these levels are identically the same as orthogonal universes, or 
"hyperframes." Multiple kinds -- and values -- of time also exist. The 
new concept differs from Everett's, however, in that the orthogonal 
universes intercommunicate in the virtual state. That is, an observable 
in one universe is always a virtual quantity in each of the other 
universes. Thus one can have multi-level "continuities" and 
"discontinuities" simultaneously, without logical conflict. It is 
precisely these levels of charge — these levels of scalar vacuum -- that 
lace together the discontinuous quanta generated by the interaction of 
vector light with mass. 


However, to understand the new electromagnetic reality, one requires 
а new, expanded logic which contains the old Aristotlean logic as a 
subset. I have already pointed out the new logic in my paper, "A 
Conditional Criterion for Identity, Leading to a Fourth Law of Logic," 
1979, available from the National Technical Information Center, AD- 
071032. 


Even as logic is extended, quantum mechanics, quantum 
electrodynamics, and relativity are drastically changed by the Tesla. 

electromagnetics, as I pointed out in my paper, "Solutions to Tesla's 
Secrets and the Soviet Tesla Weapons," Tesla Book Company, 1580 
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Magnolia, Millbrae, California, 94030, 1980. 


The present electromagnetics is just a special case of a much more 
fundamental electromagnetics discovered by Nikola Tesla, just as 
Newtonian physics is a special case of relativistic physics. But in the 
electromagnetics case, the differences between the old and the new are 
far more drastic and profound. 
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COMMENTS ON THE NEW TESLA ELECTROMAGNETICS 


Part II: The Secret of Electrical Free Energy 


© 1982 7. E. Bearden 


Again I wish to express my deep appreciation to two of 
my friends and colleagues who at this time, I believe, 
wish to remain anonymous. I thank them both for their 
exceptional contributions and stimuli, and their for- 
bearance with the many discussions we have held on this 
and related subjects. 


Also, it goes without saying that any errors in this 
paper are strictly my own, and not the fault of either 
of my distinguished colleagues. 


Present electromagnetic theory is only a special case of the much 
more fundamental electromagnetism discovered by Nikola Tesla at 
the turn of the century. 


Pure vacuum is pure charge flux, without mass. The vacuum has a 
very high electrical potential -- something on the order of 200 
million volts, with respect to a hypothetical zero charge. 


Thus in an ordinary electrical circuit, each point of the 
"ground" -- which has the same potential as the vacuum -- 
actually has a non-zero absolute potential. This circuit ground 
has a value of zero only with respect to something else which 
has the same absolute electrical potential. 


Voltage, which is always associated with a flow of electrical 
"mass" current (even if only a miniscule flow), is, by defini- 
tion, a difference dropped in potential when a charge mass moves 
between two spatially separated points. What we have termed 
"electrical current" only flows where there is a suitable con- 
ducting medium between things which have a difference in absolute 
potential. Furthermore, between any two points in any material, 
there is considered to exist a finite resistance -- if we apply 
а voltage and have a mass current flowing between the two points! 
The simple statement that V = IR irrevocably ties together volt- 
age drop, mass current, and resistance between two points. 
Rigorously, to have one of the three is to have them all. To 
lose one is to lose all three. Immediately we see a major error 
in present theory: One can have a "difference in scalar poten- 
tial" between two points without having a "voltage drop" between 
them. Specifically, if no mass current flows between them, no 
resistance exists between them, and no voltage drop exists be- 
tween them. 


In the same fashion, one can have a "scalar wave" through the 
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In the same fashion, one can have a “scalar wave" through the 
vacuum without a voltage wave. In that case, the wave has no 
E-field and no K-field. Тһе only reason one has an E-field 
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around a statically charged object is because the charged elec- 
trons accumulated on the object are actually in violent motion. 
It is this motion of the charged masses that produces E-field -- 
as well as H-field whenever that entire E-field ensemble moves 
through laboratory space. 


Now let us reason together in the "approximate" manner utilized 
in present electromagnetic theory. For example, let us examine 
a bird sitting on a high tension line. 


The bird sits on the high tension line without а flow of mass 
electricity, because there is no significant difference in po- 
tential drop between the bird and the line. Specifically, be- 
tween the bird's two feet -- each in contact with a different 
portion of the line -- there exists no potential difference. 
This is true even though, with respect to the vacuum, each foot 
is at a potential that would be "100,000 volts higher," were a 
mass current flowing. And it is true even though the absolute 
potential of each foot may be some 200.1 million "volts," were 
à mass current flowing. 


Now an interesting thing happens to the bird when he flies 
through the air to light upon the high tension wire. As he 
flies toward the wire, he is flying through the massless elec- 
trostatic potential field of the wire, for that field extends 

an infinite distance away from the wire. The electrostatic 
potential field -- pure -field -- is actually the spatio- 
temporal intensity of the massless charge at a point. In other 
words, as the bird flies to the wire, he flies into an increas- 
ing "massless charge" potential, building up to 100,000 "volts" 
higher than the earth. However, very little (if any) "mass 

flow" potential difference is experienced upon his body in ap- 
proaching the wire, and so essentially no "charged mass currents" 
are induced in his body. Thus the little flier safely navigates 
into the teeth of a very high electrostatic potential, lights 
upon the wire, and is not "fried" in the process. When he lights 
on the wire, his body has reached the electrostatic potential 
that each foot's contact point has. Again, there is no mass cur- 
rent flow. But his body is immersed in an increased flux of 
massless charge -- which is what the electrostatic potential 
represents. And each "virtual particle" flow in that charge 
potential represents a "massless (scalar)" electrical current. 


The point is, one can have any amount of massless charge flow -- 
"scalar" current -- without any mechanical work being done in 
the system. All electrical work in a circuit is done against 
the physical mass of the charged masses that flow. Rigorously, 
force is defined as the time rate of charge of momentum. Even 

in the relativistic case where F = ma + v(dm/dt), change of mo- 
mentum requires mass movement. No mechanical work, and hence no 
energy, is expended by massless charge flow. 


That is why the vacuum massless charge -- which is composed of a 
very high flux of massless "particles" -- normally does no work 
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increasing scalar field as it approached the high tension wire -- 
no work was done upon the bird by the increasing scalar flux 
currents encountered by its body. 


By existing "in the vacuum," so to speak, we (the whole earth) 
are as birds sitting on a high tension line! Until we create 
significant difference in potential, via our present electromag- 
netic circuits, no current can flow -- anywhere. Even if we pro- 
duce potential differences, we must have a conductor and charged 
masses to flow, if we wish to produce mechanical work. Presently 
our electromagnetic theory allows us to create a difference in 
potential within different parts of a circuit, but only by moving 
and shifting charged mass. We therefore have to do work on this 
electrical mass in moving it around, and we only get back the 
work we have put into the circuit. In other words, presently 
all we do is "pump" electrical mass. 


Now notice what would happen to the bird on the line if we sub- 
stantially "pulsed" the potential on the line. Suppose we 
"pulsed" it such that the bird's physical system -- considered 
as a circuit containing a capacitance, a resistance, an induc- 
tance, and many free electrons -- became resonant to the pulsing 
frequency. in that case the "bird system" would resonate, and a 
great deal of electrical mass would surge back and forth in the 
body of the bird. In the bird's body, voltage would exist, 
Charged mass current would flow, work would be done, and the 
bird would be electrocuted. 


Also, note that, without mass movement, electromagnetic vector 
fields are not produced (and a portion of the difficulty lies 
with the actual vector mathematics itself). Scalar (nonvector) 
waves continually penetrate "space" where there is no mass move- 
ment. This means there can exist a "delta-Q" without a voltage 
ог an E-field, The present theory does not allow this, because 
it always uses "q" (charge) to be charged mass. Briefly, without 
belaboring the point, let us just say that it is the mechanical 
spin of the individual charged particle -- such as the electron -- 
which "entangles" or "knits together" or "couples" independent 
scalar waves into vector waves. A vector wave is simply two 
coupled scalar waves. The entire force field concept -- such as 
the E-field and the B-field -- is operationally defined in terms 
of the force exhibited on a test particle, or test mass. Rigor- 
ously, an E-field does not exist as a force field in vacuum, but 
as two coupled scalar f-fields "tumbling about each other." When 
these two coupled, tumbling fields meet a spinning electron, e.g., 
the force emerges on the electron mass. Іп short, movement of a 
rotating mass changes delta-$ to "voltage", creating the V/I/R 
triad. 


By "accumulating charged mass particles" such as electrons -- 
one certainly can increase the value of $, which represents the 

Charge intensity or "scalar electrostatic potential." However, 

that is not the only way to increase it. Resonance and rotation 
of charged masses can also be appropriately employed to vary the 
vacuum charge potential ©, under the proper circumstances. 
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By the correct application of rotary principles and Tesla elec- 
tromagnetic theory, it is possible to oscillate -- and change - 
the vacuum potential itself, in one part of an electrical system. 
Thus by correct procedures a part of a system can be electrically 
altered so that the absolute value of its "ground" (vacuum) poten- 
tial differs significantly from the normal vacuum-ground potential 
of the remainder of the circuit. In other words, we shift the 
vacuum-ground potential of part of the circuit by oscillating 

the massless vacuum charge itself, and in so doing we gain a sub- 
stantial, oscillatory electrical potential difference between 
that part of the circuit and the normal ground potential of the 
rest of the system. Then we connect the two parts of the system 
by means of a conductor containing a load in the middle. 


In every conductor, a large number of "free electrons" are avail- 
able. If we oscillate the actual vacuum charge itself, unlimited 
additional free electrons also become available from the Dirac 
sea, since partial "unstripping" of the negative energy wells 
(each containing an electron) occurs. This "unstripping" of the 
potential of the well is due to vacuum potential oscillation, 
which oscillates time as well as space. To a negative energy 
well (positive time), the oscillation of its "time stream" in- 
creases the well's negative potential during one half-cycle and 
decreasés its potential for the other half-cycle. Thus during 
half the oscillatory cycle, negative energy electrons may be 
lifted from the Dirac sea if the oscillation is sufficiently in- 
tense. 


Therefore we obtain an attendant voltage and flow of mass current 
through the load. This voltage and current, by the way, are es- 
sentially limitless, and are free for the asking, assuming the 
Proper "vacuum oscillation" is initiated and maintained so that 
electrons are continually being lifted from the Dirac sea by the 
time oscillations, and fed into the circuit. 


Standard electromagnetic theory assumes that the vacuum potential 
is zero. It does not recognize the existence of massless charge, 
Separated from charged mass. Therefore, orthodox scientists have 
never looked for a way to engineer the vacuum, because they have 
not realized it is composed of pure massless charge. Electrical 
physics has almost hopelessly confused charge and charged mass, 
thereby eliminating scalar longitudinal electrostatic waves. Ех- 
pressed in the bird/high tension line analogy, the present electro- 
magnetic theory restricts us to walking along the high tension 
line, laboriously carrying small batteries and power units, un- 
aware of the limitless, surging power beneath our very feet. 


Electromagnetically, we have been rather like one of the five 
blind men who touched an elephant. We have only touched one small 


portion of the electromagnetism "elephant," yet we thought we had 
grasped the entire beast. 
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a bit troubled. “Frank,” I said, 
which is about to destroy this City, and perhaps the planet Mars?" Frank 
looked at me, with a smile, and replied to me with a question, “No Arthur I 
am not worried and you should not be. You pretend to believe in Christ, you. 
say you believe in the one great God. Your present action will prove if you. 
are a Christian or not! 


ire you not afraid of this mass of “something 


Remember, your world was destroyed by water; millions at that time 
pretended to believe in God, they went about doing good, that is, good accord- 
ing to them, but when that great test came only eight persons could prove 
they really believed in God, and therefore they were saved. If you my dear 
Arthur, believe in God, that thing above which you appear to be afraid of ean 
not harm one hair of your head. The people of Mars have a lesson to learn. 


Let us return to the council room.” We found the members still at the 
table, they invited us to join them, which we did. Frank then said; "Friends of 
Planet Mars, I have carefully thought over the matter, and by the special 
‘Thought Power which we use on Venus, I have made contact with our rulers, 
and otherwise men and women, who assure me, and I am instructed to ex- 
tend their finding to you, which I trust you will accept in the spirit of friend- 
ship and love, with which I give it" The Mars leader said that anything 
Frank said would be accepted in that spirit. “Thank you for this great honour, 
“said Frank.” Our wise leaders tell me that the mass above our heads, will 
not destroy this great Planet Mars, nor will it completely destroy this city. 1 
am informed that this object is sent to you as a last warning to mend your 
ways, throw away your false Gods, whom you note do nothing to save you 
from this thing, which your people fear so greatly. You will not be offered a. 
second chance, there is but one God; if you are wise, you will believe in Him.” 


With the ending of those words, Frank sat down. For many moments, 
there was complete silence; no one spoke. Then the leader rose. “Thank you 
Frank, you have indeed taught us a good lesson. I must admit, we have for- 
gotten God; we placed all of our faith in the material beauty, which you see 
all around us. I will now inform the people of your message. You and your 
Earth Man friend have the freedom of Mars, do as you wish. ‘Time will soon 
prove your statements, but before we part, will you tell me to what extent. 
Mars will suffer?” “Yes,” replied Frank, “the wise leaders of Venus say that. 
Mars will never be completely destroyed; but some of the man made beauty, 
such as your glass buildings will be damaged, and some of your people will по 
doubt be hurt if they remain within the glass buildings. Soon, you may ex 
pect a shower of small stories, that is all" "Thank God for His mercy and 
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OVERTURE TO А NEW AGE TECHNOLOGY 
From an Update by Dr. Rolf Schaffranke 


" ... ав there has been a steady erosion in U, S. activity 
in the basic sciences, there has been an increase in the 
level of such activity in Western Europe and Japan. If 
that continues, we are in danger of losing our position 
of scientific leadership." 


Val, L. Fitch, Prof. of Physics at 
Princeton University, in an interview with 
U.S, News & World Report, June 21, 1982. 


West Germany: 
The prototype of the first motorcycle equipped with a "flux-motor" (the 
inventor's designation for а tachion field converter or gravity-field generator) 

of 2 KW output has completed а test run of approximately 20,000 km without re- 
pairs. Principle of operation: The T-converter is constantly recharging the 
electrical power battery of the vehicle, resulting in an operation which is 
noiseless, fuelless and polution-free. After completion of all scheduled tests, 
a public demonstration to the press is planned within a few weeks from the time 
of this writing. (June 17, 1982) See photo, Pg. 19. A new factory for the 
production of gravity-energy-field converters in the town of Oldenburg is sched- 
uled to produce individual home heating units. The design of automobile power 
plants based on the same principle is also in preparation. Reported efficiency 
factors of several hundred percent are anticipated. 

Japan: 

Mazda continues r 
tric automobiles, based on the principle of Kure Tekko, The gravity research of 
Prof. S.Seike is now sponsored by Hitachi, after millions of Japanese received 
updated information via popular science magazines. It is interesting to note 
that Saudi Arabia has decided to invest $100 million in Hitachi stocks, 


arch on the "magnetic Wankel engine" (45 HP) for e) 


Franc. 
The "Kromrey" converter has completed tests at the Institute for Magneto- 

statics, University of Strasbourg. One prototype delivered 700 Watts at 600- 

1200 RPM, at a fairly uniform rate. However, France, as the Мо. 1 developer of 


nuclear energy in Europe, is still reluctant to concentrate her energies on a 
revolutionary new technology which could result in drastic curtailments of her 
well-developed nuclear industry and associated exports. See photos, Pg. 22. 
Denmark. 

Dr. Jensen, physicist at the University of Kopenhagen, reported test results 
of 300% efficiency with a specially designed, S-coil transformer in connection 
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with a tachion field converter based on the principle of the "N" machine. First 
reports were presented at the International Conference on Energy Technology in 
Hannover, Nov., 1980. 
England / USA: 

A "bullet train" based on the magnetic levitation system of British Prof. 
Eric Laithwaite is now under consideration for construction between Los Angeles 
апа San Diego. Japan and West Germany are already operating high speed experi- 
mental trains, suspended magnetically to reduce friction, that may soon attain 
speeds of more than 200 miles per hour, The Laithwaite-fastham method would use 
electromagnetic forcefields induced over an aluminun-topped concrete track. The 
project will probably be headed by a Japanese company as the prime contractor. 
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West German gravity- 


field unit in operation. 
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Swiss 


Swiss-French gravity field converter system "Kromrey" 
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REVIEW AND OUTLOOK 


THE DEVELOPMENT OF POST-RELATIVISTIC 
CONCEPTS IN PHYSICS AND ADVANCED 
TECHNOLOGY ABROAD 


Rolf Schaffranke, Dr. h. c. 
Member A.LA.A. 


This paper was presented at The First. 
International Symposium on Non-Conventional 
Energy Technology, Toronto, Ontario, Canada, 
Oct. 23-24, 1981. (Reprinted by permission of 
the author.) 


"Far more harm is done to the progress of science by 
skepticism than by gullibility". (Dr. Robert Wood, Director 
R & D, McDonnel-Douglas Astronautics Div., Cal.) NASA 
- Langley Research Center in Hampton, VA is named after 
Samuel Pierpont Langley (1834-1906), an American 
astronomer, engineer and architect. 

Langley worked out the aerodynamic principles for 
manned flight. In principal, his calculations were correct; 
but the structural materials he used for wings and engines 
were insufficient. In December of 1903, the New York 
Times published an editorial complaining about his foolish 
dream and the associated waste of government money. The 
editorial predicted that: "man would not fly for a thousand 
years". 

Only 9 days after the editorial was published, the Wright 
brothers made their first successful powered flight at Kitty 
Hawk. (Dec. 17, 1903). But, again, as late as 1905, the 
Scientific American suggested the happening was a hoax - 
two years after the event which changed history. Let's reflect 
for a moment on the fact that only in a single lifetime, man 
has journeyed from Kitty Hawk to the surface of the moon! 
The analogy to the problem of alternative energies and 
their development is, of course, obvious. We try to educate 
the preaching orthodoxies. But orthodox solutions are no 
longer enough. Our system of education can only give from 
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the past, The present must operate on inspiration and 
intuition, or the future will be lost. The past no longer has 
enough of the answers for arising crises for which there are 
no precedents. To keep pace with the requirements of the 
future, we must begin to teach not only what to learn, but 
how to learn, how to analyze, how to search for the truth. 
Only then will be able to recognize discrepancies between 
experiment and dogma and to cope with problems which 
appear to be just beyond the corner. History has shown 
again and again that no single individual can rise above the 
species without being persecuted, The reasons for that are: 


Some of the most powerful forces in homo sapiens 
have always been 

Greed, Pride, Ego, Fear and, above all, the Desire 
to Control Others, 


A brand new German book titled Energy in 
Abundance, which is evidently creating a considerable 
impact in the European community, challenges the 
contemporary high 
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Priests of science, the "Guardians of the Status Quo" and uncovers an almost in- 
credible narrownindedness and ignorance in science, politics and economics, 
“approaching the criminal" as the author puts it. The contemporary waste of 
genuine intellectual creativity is castigated as a cultural scandal approaching 
barbarism. the book stresses that a truly promising approach to the so-called 
energy crisis requires a fundamental and thorough re-evaluation of the theories, 
dogmas and axioms which form the basis of present day science and the foundation 
Of our technology. As in the past, the formidable inertia of the establishment is 
not only based on inaccurate, incomplete and outdated information, but also on its 
reluctance to accept new ideas. The honest search for the truth first requires 
that we first demythologize generally accepted claims of so-called experts of the 
past. An excellent introduction to this problem is the article "Resistance by 
Scientists to Scientific Discovery" by Bernard Barber in Science, Vol. 134, 

Pp. 596-602, of Sept. 1961, or the paper by Stephen C. Brush in Science of March, 
1974, titled "Should the History of Science be Rated 'x'"?, culminating with а 


statement cf Huxley: 
"Authorities", "disciples", and "schools" are the curse of science 
anê do more to interfere with the work of the scientific spirit 


than all its enemies". 
The former astronaut, Capt. Edgar D. Mitchell, one of our famous contemporar- 
ies, also stres 


а the need for an open mind! 
"History has shown time and again that important scientific dis- 
coveries generally happen only when someone steps outside the 
limits of his traditional discipline and looks at something from 
а fresh point of view. Then what should have been obvious all 
along comes into focus". 

Those of us who are familiar with the pioneering efforts of Dr. Hans Nieper of 
Hanover will appreciate this statement by an ex-astronaut. 

One cf the most important cornerstones of today's scientific dogmas dates back 
to 1905, more than 3/4 of a century ago. Lest we forget, television and radar, 
jet-planes and cyclotrons, moonrockets and close-up photos of the planets of our 
solar system were nothing but wild fantasies of science fiction then. 

The speed of light was assumed to be constant and the maximum possible speed 
in the universe; vacuum was to be a total void. In reality, the speed of light as 
measured in the Michelson-Morley experiments was not at all the same in all direc- 
tions. The "ether-drift* still amounted to the respectable velocity of about five 
miles per second, and similar results were obtained by D. C. Miller in a series of 


experiments extending over twenty-five years, from 1902 to 1926. 
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"Even worse, the measurements showed such marked discrepancies 
with previous results as to occasion a distress call to the U. S. 
Coast & Geodetic Survey, whose surveyors repeatedly remeasured the 
length of the tube and found no error there," reported the 
Popular Science Monthly March 1934 issue. And it continued: 

"Hore recently, speed of light observations only emphasized the 
apparent erratic behavior of the light beam that the scientists 
were attempting to plot. On some days it seems to travel fi 


er 
than others by as much as 12 miles a second. Its speed seems to 
vary with the season, anû also in a mysterious shorter cycle last- 
ing about 2 weeks. Finally, the scientists ended by taking an 


average of all the readings which has just been announced as 
186,271 miles per second". 

In his paper "A Critical Look At the Theory of Relativity", Library of Congress 
Cat. No. 77-670044, Р. К. Preikschat compiled all known light velocity measurements 
during the past 300 years or so, from Olaf Roemer in 1676 to the Laser measurements 
conducted by the National Bureau of Standards (USA) in 1972. 

Of the 27 experiments undertaken in this field, 18 of them after the turn of 
this century, it must be concluded that the velocity of light as measured within 
the reference system of our earth has changed as much as plus/minus 50 km/sec, dur- 
ing the past century. Preikschat plotted a curve of these deviations and suggests 
a possible relationship between sunspot activities and changes of the earth mag- 
netic field during the time period in question. 

The "universal constancy of light" appears, therefore, as somewhat shaky 
“empirical evidence" for our cornerstone in physics, especially since Einstein him- 
Self has gone on record as saying: 

"If а single one of the conclusions drawn from it (relativity 
fheory) proves to be wrong, it must be given up; to modify it 
without destroying the whole structure seems to be impossible". 

Another modification concerns the definition for the term "vacuum" in physics, 
as documented by a paper in the American Scientist, March-April 1980, titled "Is 
The Vacuum Really Empty?" by Prof. Walter Greiner, University of Frankfurt, BRD, 
and Prof. Joseph H. Hamilton, Vanderbilt University, Nashville, Tenn. 

The authors conclude that a neutral vacuum is by no mear 


"empty" 
viously claimed in our textbooks, and suggests a new definition as follows: 


pre- 


"The vacuum is the lowest stable state that a region of space 
can have while being penetrated by certain fields". 


Because of the tremendous time lag in our educational system, many research 
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goodness. With your permit Arthur and I will remain within this building of 
brick and its strong iron roof”, 


Almost before Frank ended his talk, we heard the patter of rocks, falling 
оп the roof. It grew dark, as if a thunderstorm was over head. The shower 
lasted for almost two hours, then the sun came out, the patter on the roof 
stopped, and Frank and I walked out side. Where was the once beautiful 
Glass City? Nothing but a broken waste lay around, many feet deep of bro- 
ken glass. What a sad ending, but it could have been worse. I must have 
said my thoughts out loud, for Frank answered, "Yes my dear friend, it could. 
have been much worse, and now as we have seen this planet, let us return to 
earth. But before we leave we must return to the council room.” We then 
walked back into the room, where we found the members still seated, looking 
ata large “living” picture, which was located on one wall They asked us to. 
join them in a picture journey around the planet to view the damage. To our 
‘amazement, we saw that every city on Mars had been damaged: But the 
leaders agreed with Frank when he said “It could have been worse.” The peo- 
ple had a great lesson, they would rebuild, but this time it would be built on 
the solid foundation of Christ. 


After we had seen all of Mars, we requested permit to leave, which the 
leaders granted. As we bid each other good-by, I was wondering how we 
would return to Earth. And when 1 asked Frank, he replied, “We shall return. 
їп the same way in which we came, when you are ready just say the word, 
and Frances will bring us back.” I felt the same as I did when I first walked. 
on the planet Venus. It was difficult to believe that it was only my mind here 
ов the planet Mars. “All ready,” I said to Frank, "lets get to dear old smoky 
earth,” Frank then took hold of my hand, and the next moment we were in 
the great X-12, where Frances greeted us with her beautiful smile. “Welcome 
back home” she said. "Did you like Mars?" "Yes and no,” I replied. We told 
her what had occurred, but of course, she had seen it all on her magie projec- 
tor, and then in a few moments it was time to part, I again watched the great. 
ship float away into the misty sky. 
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projects апё their ensuing experimental data have been withheld from public scru- 
tiny. The scientific community tends to have a vested interest in preserving the 
system it created and of which it is a part. It responds to new situations through 
the coloration of this attachment. A case in point are the carefully conducted 
experiments of T. T. Brown with charged bodies in a high vacuum, as described in 
my booklet Zther Technology (1977). These experiments suggest the actual pres- 


ence of certain fields in vacuum, whether we call them gravitational field, 


tachion-field, ether-field, neutrino or Fermi-sea, etc. is of secondary importance 
at this moment. Although Brown spent, reportedly, more than $200,000 of his own 
eral decades on such experiments, he was nevertheless unable to have 


the results published in the scientific media of America. 


funds over 


Things are even worse when it comes to experiments conducted abroad, which 
often tend to confirm disregarded experimental results on this continent, as we 
shall see shortly. To highlight the wide discrepancies between orthodox (and ob- 
solete) dogmas and actual, physical realities pertaining to the true subatomic 
structures as we know them to be today, let us briefly review the structure of the 
matter: 


А molecule is the smallest division of a substance. Further division would 


cause it to cease being a substance. The smallest of true molecules can be illus- 


trated when we use the globe of the earth for our standard. If a 


ngle drop of 
water were magnified until it was as big as the earth, each molecule would be about 
the size of a TENNIS BALL. 

On the next step down, an atom is the unit which makes up the nature of the 
molecule, consisting of the nucleus and the surrounding electrons to render the 
atom "stable". An atom of hydrogen contains one proton and one electron to balance 
or neutralize the proton. Matter then is divisible into electrons and protons. 
But - апа h 


€ comes tho rub: Between electrons and protons are spaces so vast, 


in comparison with the masses of each, that, if the proton in the carbon atom were 


the size of a golf ball hanging from the ceiling of the great hall at Pennsylvania 
Station in New York, its electrons would be represented by six small wasps winging 
in a little knot against the four walls of the gigantic structure of the building! 
Zn effect, one could claim there is little final solidity of substance to anything: 
The universe consists of "emptiness", charged with electrical energy! If we 
translate the above to the measurements and terminology of the physicist and 
"magnify" the atom mathematically, with all its distances and dimensions kept in 
Proportion so that the orbit of the electron would have a diameter equal to that 
of the earth about the sun, approximately 184 million miles, the diameter of the 
electron itself would only be 2,000 miles, and the diameter of the nucleus, where 
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mass and weight of the atom are truly concentrated, can be taken as 2 miles only. 
We thus obtain a picture of a central mass with a diameter of 2 miles (nucleus), 
another object with a diameter of 2,000 miles (the electron, in the case of the 
hydrogen atom) at a distance of 92 million miles away from it, orbiting the nucleus. 
Evidently, there is plenty of room inside this system. Anê “room” is not a vacuum, 
it іс not nothingness, but space itself, spatial energy, a field which can be iden- 
tified with the ether of the past - and of the future. Nebel prize winner, Мах 
Planck, during а lecture in Florence, Italy, once made a truly remarkable statement 
which describes the problem facing the physicist today: 

"As а man who has devoted his whole life to the most clear-headed 

science, to the study of matter, I can tell you as the result of 

my research about the atoms this much: 

"THERE IS NO MATTER AS SUCH!' 

All matter originates ané exists only by virtue of a force which 

brings the particles of an atom to vibration and holds this most 

minute solar system of the atom together. ... We must assume behind 

this force the existence of a conscious and intelligent MIND. This 

mind is the matrix of all matter". 

This cosmic matrix is needed if we want to explain “action at a distance", 
lines of force, stresses, a magnetic field and so on. When the concept of the ether 
'space" instead. In reality, 
But 


was abandoned, it had to be replaced by the concept of 
we merely switched terminology. We used to say that "ether fills all Spa. 
filling" is not exactly the descriptive word to use. Perhaps we should rather de- 


fine it: "Ether is a condition of space in which electrical manifestations for the 
atomic construction of materials is possible". This primordial energy is "free" or 
in an uncondensed state. It exists in interstellar space but remains unrecognizable 
until it becins to coagulate or gets into a vortex pattern. It constitutes the for- 
mative field force of nature, an immense reservoir of latent energy. 

The claim of our textbooks that the Michelson-Morley experiment "disproves" 


the existence of the ether is incorrect. It merely disproved the existence of а 
noticeable ether drift or drag. As an analogy, if somebody would postulate that the 
absence of wind disproves the existence of the atmosphere around our planet, the 
fallacy of this postulate would be immediately apparent to all. 

“Michelson and Morley centered their attention on the Earth's orbital velocity 
(30 km per second). They had no knowledge of the existence of galaxies; of motions 
of galaxies in relation to each other; of the motion of our solar system in our 
galaxy..... Their negative results are explainable on the basis of pre-1900 class- 
ical mechanics, so provide no proof of the absence of ether or Louis de Broglie's 
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'subquantic medium’. Thus, the limited information available to Michelson and Ein- 
stein is emphasized by recent findings, particularly in astrophysics", writes Dr. 
H. С, Dudley in the Julletin of the Atomic Setentiste, January, 1975, under the 
title "Michelson's Hunch Was Right". And Dr. Dudley continues: "In fact, 1929 saw 
Michelson still attempting to experimentally demonstrate tho ether, which his intu- 
ition and reasoning told him ought to be present". 

"Today most persons are largely unaware that the ether concept began to be 
seriously reexamined by two of physics most notable theoreticians, Paul Dirac in 
1951 and de Broglie in 1959, both Nobel laureates. The ether is now being called 
the “neutrino sea" by astrophysicists, and has been characterized as an energy-rich 
particulate, subquantic medium. A rather voluminous literature on the subject is 
accumulating as indicated by a recent review, The Cosmic Neutrino, with 665 refer- 
ences covering only the period 1965-1972......1t appears that an open-minded reex- 
amination of this area of physics is long overdue in order to open up new avenues 
ОЁ approach to this pressing problem". 

Michelson, Dirac, de Broglie were not the only Nobel prize winners in favor of 
a reexamination of the ether question. Others were Stark, Arrhenius, A. H. Compton, 
Lenard, Н. Yukawa, and Frederick Soddy, the British scientist who, during the con- 
vention of Nobel laureates in Lindau, 1954, described the current dogmas in physics 
as "an orgy of amateur physics" and "arrogant swindle” - with particular emphasis 
on the theory of relativity. ("The Wider Aspects of the Discovery of Atomic Dis- 


integration", New World Publications, St. Stephens House, Westminster S.W.I.) 
It remained largely unknown, even among physicists, that Einstein himself had 

serious doubts, In 1949, he wrote to his old friend, Maurice Solovine, who con- 
gratulated him on his 70th birthday 
"Now you think that I am looking back at my life's work with calm 


satisfaction. But, on closer look, it is quite different. There 
is not a single concept of which I am convinced that it will stand 
firm and I am not sure if I was on the right track after all". 
And cne of my Canadian friends who I believe is present here today stated 
quite correctly in a letter to me: 
The myths around Einstein are really not of his making as he 


himself often questioned his own conclusions and I felt he was 
quite aware of his ovn linitations which others were covering 
up. The physicists protect their members much the same way 
that the medical profession protects its own." 
The purpose of these remarks is not to spark another controversy about the 


merits of the theories of relativity. Rather, they want to show that so-called 
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entific evidence" is a rather elastic term and that "verification" is always 
a relative affair. Or, as K. R. Popper so aptly put it: 


"Only in our subjective experience of conviction, in our 


subjective faith, can we be ‘absolutely certain'", 


This symposium presents an excellent overview of research and experiments re- 


ported from English speaking countries, or experiments published in the English 
language, as for instance from Japan. However, as Dr. Tenhaeff fron Holland has 
formulated the problem, 
"It is important to pay attention to publications of colleagues 
in other countries. In the Netherlands and Germany, every 
academically educated man or woman knows at least three foreign 
languages, English and American authors only pay attention to 
material in English. In my opinion, this leads to an 'impover- 
ishzent' which puts a drag in science. Some seem very chauvinistic 


and seem to believe that only the researches done in their country 


are important. Т regret this. Science is international, and 
international cooperation is of the greatest importance in science". 
In presenting some brief reports from abroad, I shall attempt to bring corrob- 


erative evidence in support of alternative technology developments discussed during 


our meeting here in Toronto. Let me start with the most sensitive and secretive 
society, with Russia. 

In his German original of the paper "Some Remarks on the Shielding Theory of 
Gravity", which was published in the Hanover Proceedings in more detail than the 
English abstract, Dr. Hans Nieper mentioned the Berlin engineer Levetzow, who was 
one of the first to postulate a combination pressure and shielding theory for the 
Phenomena of gravity. Levetzow was soon overshadowed by the rising star of Albert 
Einstein, but one of his followers, Horst Pinkell, went to Russia in 1928 as an 
exchange student - and never returned, Together with Russian scientists, he was 
asked to prove the actual existence of the cosmic radiations postulated by Levetz- 
ом, now designated as neutrino sea or "tachion field". The work was done in 
Sterlitamak, South of the Ural mountains, and in 1938, sporadic reports reached 
the West about the discovery of extremely short corpuscular waves by Pinkell and 
Gorjew. These were the long sought "Hemmstrahlen" or drag waves associated with 


gravity. Rumors have it that a metal alloy was soon developed which acted as a 


drag wave polarisor and, in 1947, agents reported experimental Russian aircraft 
wsing this discovery. 1n 1951, a former German Junkers aircraft engineer reported 
about his activity pertaining to a super-secret project code named COW-7 in 


Siberia, a disk-shaped craft which could rise vertically and which belonged to the 
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secret weapons then developed by the Soviets. Whether it was related to the Can- 
adian AVRO project or something entirely different remained unknown, only the Lev- 
етом gravity theory was assumed in connection with the activity in question. 
Japan: My esteemed friend, Prof. Seike, who kept me informed about the re- 
search conducted by hin and his co-workers, surprised me once with a significant 
statement, which I feel is important to repeat for the benefit of frustrated re- 
searchers on this side of the Pacific: "Іл the early stage of my studies, physi- 
cists could not understand what I was doing, while actors and actresses did so 


intuition". It was the private support of about 800 individual artists, etc., in 
Japan which allowed Seike to work, experiment and publish his findings, and not 
the support of the Japanese equivalent of a National Science Foundation or a simi- 
lar bureaucratic institution in that country. Again and again, I was surprised how 
quickly and eagerly American experiments, as for instance the almost forgotten 
"Ionocraft" of the late Major de Seversky, were duplicated and explored even in 
Japanese secondary schools. Admiral Rickover has more than once complained about 
our intellectual complacency: "As a nation, we seem addicted to 'spectatoritis'. 
We sit in the bleachers and let the game of life unfold before us". 

The results are known: The Japanese have achieved top position in science and 
technology, and not only with tachion beans melting stones, producing "biased" 
water with a freezing point of minus 4 degrees Celsius, and a G-power generator 
obtaining 400 V DC output from a 10 V input driving source. 1 wish to take this 
‘opportunity to thank Prof. Seike for sharing his work with us in this country, and 
wish him the best of success for the future. 

E The work of SEPED was explained by M, Ren Louis Уа1бе and sone 
French publications in the area of gravity-research have been translated by the 


NASA translation service, as for instance the theory of the electromagnetic Magnus- 
Effect (of Marcel Pagés). 

Specific mention must be made of the Raymond Kromrey G-field generator, a 
French-German-Swiss development which appears very closely related to the American 
sy" machine principle, the "Sunburst" machine and the "Permanent Hagnet-Hotor" 
Patent of Howard Johnson. Utilizing either permanent or electromagnetic module 
the generator output exceeds the input by far. One prototype delivers approximat- 
ely 700 watts at speeds varying between 600 and 1200 RPM. Models with an output of 
100 to 160 kw are presently in the planning stage. Several European patents have 


been granted against heavy opposition, especially from French industrial circl 
The development was about 40 years in the making and the inventor stress 
for a reinvestigation of electromagnetic and gravitic force 


the need 
, аз well as a reexan- 


ination of many cemented dogmas in present-day physics 
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Space ships were not unknown some two-thousand years ago, and long 


before that, for we read of many in the Bible. It is even possible to believe 


that Adam came to earth in a space ship! - we will go into that story later. 


It also appears that Antony not only new about space-ships, but actu- 


ally used them in his war against Rome! This fact we read in a letter from 
Planous which he wrote to Cicero in the year 44 B.C. Planous (to Cicero) said, 


“Some occurrences have arisen since I closed my former 
letter, of which I think it may import the republic that you 
should be apprised; as both the commonwealth and myself, I 
hope, have reaped advantage from my assiduity in the affair I 
am going to mention. 

“I solicited Lepidus by repeated expresses to lay aside all 
animosities between us, and amicably unite with me in con- 
corting measures for the succor of the republic; conjuring him 
to prefer the interest of his family and his country to that of a 
contemptible and desperate rebel; and assuring him, if he did 
so, that he might entirely command me upon all occasions. 

"Accordingly, by the intervention of Laterensis, I have 
succeeded in my negotiation; and Lepidus has given me his 
honor, that if he cannot prevent Antony from entering his 
province, (Narbonensian-Gual); he will most certainly lead his 
army against him. He requests, likewise, that I would join 
him with my forees; and the rather, as Antony is extremely 
strong in cavalry, and is said to have a great power from a 
somewhat unknown force, which appears to be a large bird 
like creature. 

“This creature, which I clearly saw, flew very high above 
our heads, and in moments, by means of fire balls, destroyed a 
large part of our cavalry. We were forced to run towards the 
Tsara, a very considerable river; that bounds the territories of 
the Aborigines.” - End of quote from The Letters of Marcus. 
‘Tullius Cicero. 


Although most UFO sightings can easily be ascribed to honest mistakes 


‘made of natural phenomena and man made objects, there are no doubt many 
genuine UFO sightings which have been taking place all over the world, since 
1 first received the visit of a very large something: I say "something" with 
good reason because at the time, that is to say during the second world-war, 
and remember this was in April 1941; therefore the “something” which 
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Germany: A system of rotating electromagnets and magnetic "stator rings" of 
the German "Kunel" Generator complenent the general trend of the American and 
Prench generators mentioned before. The first prototype was reported to have been 
tested in April, 1980. Here, acain, very heavy opposition from the German ortho- 


dox science establishment. Of special interest is a comment by Nobel laureate 


Werner Heisenberg, reported to have been made vis-a-vis the inventor: 


"I think it is possible to utilize magnetism as an energy- 


source. But we science idiots cannot do that; this has to 


come from the outside". 
More details about French and German developments have been published in the 
new book already mentioned, Energy in Abundance by Hilscher and, hopefully, an 
English version of this important work will be available by next year. Generators 
which do interact with surrounding energy fields have been designated as "open 
systems", in contrast to our present "closed system" technology of gasoline and 
diesel engines, steam turbines, nuclear power plants and so forth. The theoretical 
basis for all “open systems" is the realization that there simply is no such thing 
as "empty space". In reality, space is filled with an extremely energy rich, sub- 
atomic and subquantic continuum. In short, a "pre-physical state of matter", which 
can be tapped, as for instance by the spinning of magnetic systems which extract 
momentum via a vortex-formation of the universal "tachion field". 
This small heartland of Central Europe is proud of her native pion- 
ers in science, among them Dr. Wilhelm Reich, Viktor Schauberger ané Karl 


Schappeller. But after Dr. Reich died in an American prison in 1957 and Victor 
Schauberger died only five days after his return from the USA (in 1958), where he 
received an incredibly unfair treatment from certain industrialists, there is 
little enthusiasm among Austrians to touch base with correspondents on this contin- 
ent. Viktor Schauberger's son, Walter, refuses, as a matter of principle, to com- 
municate with Americans, no matter in what language. То illustrate the type of 
"contract" Viktor Schauberger was forced to sign, it stated: 

that all of his patents would become the property of the "consortium", 

that any future inventions or developments would also become 

the property of the "consortium", 

that he would refrain from discussing any of it with third parti 


that he would refrain from publishing, 
that all plans and models would remain with the "consortium" after 
his departure from America. 
There is a favorite saying in that small country which is much to the point: 


"After the Greek philosopher Pythagoras had discovered his famous 
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theorem, he sacrificed a whole hecatomb of oxen as a thanksgiving 


to the Gods. Ever since, all the oxen in the world are running 


scared whenever a new truth has been discovered", 


intial 


Knowledge of the ideas of Schauberger and Schappeller appears to be es: 


for an understanding of our changing picture of the physical world. As an exanpli 
the former forest ranger Viktor Schauberger had watched numerous times some trout 
standing, apparently motionless, in the strong currents of Alpine mountain streans. 
This and many similar observations of nature brought him to the gradual development 
of his "inplosion-theory* and associated hardware (see Jensen paper elsewhere). 

His son is continuing the work in the "Pythagoras-Kepler" School in Bad Ischl. 
Another prolific researcher is the Viennese engineer Franz Seidl, known for his 
studies of the use of magnetic field effects as "trigger energy" for voltage and 
power multipliers. 

A small country with strongly developed intellectual independence 
appears to be Holland, where Prof. J.M.J. Kooy developed his "Space Dynamics". 

His hypothesis of gravitational action is based on the realization that all celes- 


но ат 


tial bodies can be conceived as practically transparent in relation to the size of 
the elementary particles and their mutual distances in the structure of matter. 
Gravitons or tachions, coming from all directions of deep space, can pass through 
a celestial body like water passes through a fishnet, and only a minute fraction 
Of the cosmic gravitons or tachions will be intercepted. Study of the effects of 
the tachion field or space continuum of the fabric of material substances, magnets 
and crystal lattices can lead to development of converters and novel production 


facilities for readily usable, conventional E/M energy. When the American inventor 


Edwin V. Gray was blocked in his efforts to develop his "Pulsed Capacitor Discharge 
Electric Engine" for which he had received U. S. Patent 43,890,548, he found open 
ears and open minds in Holland. 

The fact that Gray was named "Inventor of the Year" from the Department of 
Patent Rights in Los Angeles, California, where Dr. Chalfin of Cal Tech confirmed 
that: 

There does not exist an even distantly similar engine to this one 

in the world. Conventional electric engines use up power. In 

this cystem energy is used up for only a minute part of a 

millisecond. 1t operates without heat loss and there is no 

energy loss whatsoever with this system", 
had more meaning to the people of PHILIPS and others in Holland than to the energy 
establishment in his native America. 


England: There is perhaps no more controversial inventor at this time than 
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John R. R. Searl and his Levity Disc, powered by the Searl Effect generator. 1t 
is claimed that model craft have been demonstrated with flight characteristics 
showing anti-gravitational and inertia-free properties. Demonstrations have been 
photographed and videotaped. Searl calls his generator a "Gyro-Flywheel High 
Energy Density Mechanical Magnetic Device" and claims that the magnets used are 
not the common type, ordinary magnets. The Australian engineer Athol Park of Mel- 
bourne, Australia, who visited Searl а few years ago described it this way: 

"From a briefcase, Mr. Searl takes a bar magnet and two steel 

rollers. He places the rollers at either end of the magnet. 

They appear to be attracted to the poles - but, when they are 

pushed gently around the corners of the magnot, they chase each 


other round and round. 


The engineer quotes Sear! 
"The crystals in the magnet are changed by putting it in a 
magnetic flux oven and by frequency control. The result is 


motion of a magnetic field - a completely new source of power. 
Units (modules) based on this principle are what power my 

levity unit - the motor and generator built as one, fuelless 

vnit". 

In one of his numerous newsletters he states further: 

"The power plant is a self-contained, onboard closed system of 
conversion elements with energy input from а latent storage 
source". 

Because Searl has never divulged all details and his explanations are gener- 
ally of a non-technical, "unscientific" nature, many investigators have chosen to 
dismiss him as а swindler and imposter. Іп sharp contrast to this is the opinion 
of a well-experienced American engineer who reported after a visit with Searls 

"I found it refreshing to note the keen sense of moral respon- 
sibility which he feels for the use to which his discovery is 


put... The Searls live in modest circumstances. Luxuries are 
few. They do not own a car. Mr. Searl bicycles several miles 
daily to his place of work in Maidenhead. There he is an elec- 
trical technician and training supervisor in a bearing factory". 

But perhaps most significant was the following observation of the American 

visitor about Searl: 

"We were also interested to hear him say that many of his ideas 
came to him while he slept. He would go to sleep with questions, 


and awake with answers... and refreshed. He seemed to have the 
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ability to restore vital powers more quickly than most people". 
And the American concluded his report with the statement: 

The impression we gained of Mr. Searl was one of a very sincere 
and generous person, a dedicated and tireless worker with perfect 
confidence in the outcome of his efforts, a man of high principle 
with a keen sense of loyalty to those who are helping him, and of 
responsibility for the future welfare of our planet and its 
peopl 

In view of the very contradictory nature of comments and impressions by those 


who have met Searl, it might be wise to reserve final judgment on the Searl-Levity- 
Disc and its inventor at this time. 
New 


nd: Some of Searl's keenest supporters and observers of his work are 


in New Zealand anê Australia. And one of the sharpest young physicists in that 
country (new Zealand), unbampered by calcified ideology, developed the mathematical 
foundation for a theoretical anti-gravity effect, using the hydrodynamic analogy of 
the ether. He uses the equivalent of the hydrodynamic Reynolds number, above a 
certain value of which the laminar flow past a solid surface breaks down and becomes 
turbulent due to shear rupture of the viscous cohesion of a fluid, together with nis 
eduction that anti-gravity could be obtained by creating a “vacuum: in the ether in 
such a way as to correspond to the production of turbulence in a magnetic field. 
Turbulence in a fluid occurs when Reynolds number RE = 1, when the inertial shear- 
ing force equals the viscous cohesion force in the fluid in the vicinity of an 
approximately spherical body immersed in the fluid, resulting in separation of the 
boundary layer and formation of a wake, i. e. vacuum or free surface around the 
body. He caleulated the threshhol for turbulence in the ether, = a vacuum = an 


anti-gravity effect, using the refined value of ether kinematic viscosity which he 
obtained. 

His theory would confirm the observations of very high voltage produced in the 
case of the Searl Levity Disc, and the very high voltage needed in the vacuum ex- 
periments with flying disc-shaped bodies of T. T. Brown, the "ionocraft" observa- 
tions of Major de Seversky, the "Electro-Field Rockets of Prof. Dudley, the obser- 
vations of Northrop Corp. with "Electro-Aerodynamics in Supersonic Flow" and 
similar American documentation and patents. 

Since the New Z 


lander is now in the process of attempting to publish his 
theory in a reputable British magazine, I am not at liberty to divulge his address 


prematurely. Interest in New Zealand and Australia is running high, and possible 


breakthroughs in energy technology should not come totally unexpected in these two 
countries with strong intellectual ties to England. 
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Conciusion 

There is now overwhelming evidence for the actual existence of a very high 
density, energy rich space continuum formerly called "ether". This space energy 
сап be concentrated, gathered, focused, magnified and compacted by magnets or mag- 
netic materials, which appear as the new core materials for converters of all 
kinds, utilizing the cosmic energy for new technology applications. 

Crystals are energy-sensing and channeling devices; they can serve as transdu- 
cers, as for instance in the Moray-Device, or the "rock electricity" of T. T. Brown. 

Combinations of crystals and magnetic materials appear to be the mainstay for 
the development of "hyper-space" - converters and generators of power - utilizing 
free, cosmic energy in our future. 

Unbiased, totally honest and impartial reexamination and reevaluation of 
scientific theorems and dogmas, as well as unhampered opportunities for the pion- 
cers of the new technology on the American and European continent appear to be the 
Prerequisite of success. 

Those who accept that anything of the nature of ideas or ideology is 
Permanent, use all their strength to hold on to it, and to condemn all who do not 


agree. The next stage of this spiritual illness of the mind is to build a monument 
to what they perceive is Truth, and then to build a monument to their own permanence 
in the world. This, they do by seeking fame or fortune, and authority over others. 
This is the contemporary, planetary psychology situation, and thus are we losing 
the gift of perspective and horizon and are no longer able to discern what is im- 
portant. Skeptics are on record as saying: 

"We are not running out of natural resources cr intellectual 

talent, we are running out of the freedom of innovation that made 

the countries on the North American continent the most advanced 


nations on earth*. 


The future will show whether this freedom, which includes the freedom and th: 
Guty of taking risks, can be restored to the degree our Founding Fathers have been 
striving for. Only then will we know whether the late Wernher von Braun was not 
too overly optimistic when he stated: 


“тһе cosmic age will bring a dawn of knowledge not yet envisioned. 
nd, through its 


it will dwarf all our present knowledge and ide 


vastness, may even bring men closer together on their own planet". 
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landed in my field looked very much like a German air-ship! Without lost. 
time I reported to the police that 


1 thought an enemy air-ship had landed in my field. I had no reason to 
believe it was not an enemy ship until some time later when its crow sent me 
which I received on the Tesla-Seope. Up to that date, I knew little 
or nothing about space ships, but when I heard that message, I became very 
interested and started to study everything I could obtain on the subject. My 
study led to the Bible, and Roman History, and many other old books. By the 
end of 1957, I had obtained a very good record. 


Tt was not until 1947 (six years after I published my story) that world- 
wide interest (someone coined the word “Flying Saucer") started. Witnesses. 
included reliable people representing all walks of life, from the highly trained 
scientist to the illiterate native in remote areas of the earth. All have de- 
scribed strange oval and cigar-shaped objects which, under many and varied 
circumstances, have behaved as if they were under intelligent control. After 
years of careful and conservative study, I am certain that there is more than 
ample high-quality evidence from trained and reliable witnesses to indicate 
that there are solid machine-like objects operating under intelligent control 
within our atmosphere. The wonderful performance of the objects, which I 
consider are the True Space Craft, rule out man-made or natural phenomena. 


Such obgervational evidence has been well substantiated in many in- 
stances by reliable instruments, such as we used at Gagetown, N.B., last fall. 
(1969), when several hundred persons saw the great Venus ship, the X-12. 
Even without the personal contact, which I had with the X-12, my opinion, 
based on other evidence, is that UFO's are controlled by super intelligent be- 
ings from another world and have been carrying out a systematic program for 
reasons known only to themselves. ‘There is no reason why other worlds do 
not know of our low type of culture, and the awful condition we have always 
been in; a culture of doubters and wholesale murder. Frank said during one 
of his visits, "No wonder you are backward. A world that believes in evolu- 
tion is sick. Even a child should know better than to believe that God told 
lies: To believe in evolution would indicate that your people either do not be- 
lieve in God, or else they believe He did not tell the truth, for he said that 
man was made in the likeness of God which means that he made Man Per- 
fect. The erackpots who invented the theory of evolution, did so in their effort. 
to destroy the peoples’ belief in God, therefore, as your world appears to ac- 
cept this foolish man-made theory as fact, your world is bound to be set back, 
or at least remain at a standstill until such time as you return to God.” 
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BACKGROUND 


Introduction. 


For about 10 years the inventors have been working together as a team, and exploring many 
avenues whereby electromagnetic energy might be extracted from various sources of potential, 
and eventually from the active vacuum itself. This has been very arduous and difficult work, 
since there were no guidelines for such a process whereby the electrical power system becomes 
an open dissipative system in the manner of Prigogine's theoretical models {17-19} but using 
determinism instead of statistics. There was also no apparent precedent in the patent database or 
in the scientific database. 


Since the present "standard" U(1) electrodynamics model forbids electrical power systems 
with COP>1.0, we also studied the derivation of that model, which is recognized to contain flaws 
due to its 136-year old basis. We particularly examined how it developed, how it was changed, 
and how we came to have the Lorentz-regauged Maxwell-Heaviside equations model 
ubiquitously used today, particularly with respect to the design, manufacture, and use of 
electrical power systems 


Our approach was that the Maxwell theory is well-known to be a material fluid flow theory, 
since the equations are hydrodynamic equations. So in principle, anything that can be done with 
fluid theory can be done with electrodynamics, since the fundamental equations are the same 
‘mathematics and must describe consistent analogous functional behavior and phenomena. This 
‘means that EM systems with "electromagnetic energy winds" from their external "atmosphere" 


(the active vacuum) are in theory quite possible, analogous to a windmill in a wind. 


‘The major problem was that the present classical EM model excluded such EM systems. We 
gradually worked out the exact reason for the arbitrary exclusion that resulted in the present 
restricted EM model, where and when it was done, and how it was done. It turned out that 
Ludvig Valentin Lorenz {55} symmetrically regauged Maxwell's equations in 1867, only two 
years after Maxwell's seminal publication in 1865, and Lorenz first made the arbitrary changes 
that limited the model to only those Maxwellian systems in equilibrium in their energy exchange 
with their external environment (specifically, in their exchange with the active vacuum). This is 
not a law of nature and it is not the case for the Maxwell-Heaviside theory prior to Lorenz's (and 
later H. A. LorentZ's) alteration of it. Thus removing this symmetrical regauging condition (31, 
34-38} is required—particularly during the discharge of the system's excess potential energy (the 
excitation) in the load. 


Later the great Н. A. Lorentz, working independently and apparently unaware of Lorenz's 
previous 1867 work, independently regauged the Maxwell-Heaviside equations so they 
represented a system that was in equilibrium with its active environment. 


Implications of the Arbitrarily Curtailed Electrodynamics Model 


Initially an electrical power system is asymmetrically regauged by simply applying potential, 
so that the system's potential energy is nearly instantly changed. The well-known gauge freedom 
principle in gauge field theory assures us that any system's potential—and hence potential 
‘energy—can be freely changed in such fashion. In principle, this potential energy can then be 
freely discharged in loads to power them, without any further input from the operator. In short, 
there is absolutely no theoretical law or law of nature that prohibits COP>1.0 electrical power 
systems —else we have to abandon the successful modem gauge field theory. 


But present electrical power systems do no such thing. However, all of them do accomplish 
the initial asymmetrical regauging by applying potential. So all of them do freely regauge their 
potential energy, and the only thing the energy input to the shaft of a generator (or the chemical 
‘energy available to a battery) accomplishes is the creation of the potentializing entity—the 
source dipole. 


It follows that something the present systems perform in their discharge of their nearly-free! 
regauging energy must prevent the subsequent simple discharge of the energy to power the loads 
unless further work is done on the input section. In short, some ubiquitous feature in present 
systems must self-enforce the Lorentz symmetry condition (or a version of it) whenever the 
system discharges its free or nearly free excitation energy. 


Lorentz's curtailment of the Maxwell-Heaviside equations greatly simplified the mathematics. 
and eased the solution of the resulting equations, of course. But applied to the design of 
circuits— particularly during their excitation discharge—it also discarded the most interesting 
and useful class of Maxwellian systems, those exhibiting COP--1.0. 


* In real systems, we have to pay for a little switching costs, e.g., but this may be minimal compared to the potential 
energy actually directed or gated upon the system to potentíalize it 


Consequently, Lorentz? unwittingly discarded all Maxwellian systems with "net usable EM 
‘energy winds" during their discharge into their loads to power them. Thus all present systems— 
which have been designed in accord with the Lorentz condition—cannot use the electromagnetic 
‘energy winds that freely arise in them by simple regauging, due to some universal feature in the 
design of every power system that prevents such action. 

We eventually identified the ubiquitous closed current loop circuit as the culprit which 
enforces a special kind of Lorentz symmetry during discharge of the system's excitation energy. 
With this circuit, the excitation-discharging system must destroy the source of its EM energy 
winds as fast as it powers its loads and losses, and thus faster than it actually powers its loads. 


Also, as we stated and contrary to conventional notions, batteries and generators do not 
dissipate their available internal energy (shaft energy furnished to the generator, or chemical 
energy in the battery) to power their external circuits and loads, but only to restore the separation 
of their internal charges, thereby forming the source dipole connected to their terminals. Once 
formed, the source dipole then powers the circuit {16, 221. 


Some Overlooked Principles in Electrodynamics 


We recovered a major fundamental principle from Whittaker's (1) profound but largely 
ignored work in 1903. Any scalar potential is a priori a set of EM energy flows, hence a set of 
"electromagnetic energy winds" so to speak. As shown by Whittaker, these EM energy winds 
pour in from the complex plane (the time domain) to any x, y, z point in the potential, and pour 
‘out of that point in all directions in real 3-space {1, 26, 43} 


Further, in conventional EM theory, electrodynamicists do not actually calculate or even use 
the potential itself as the unending set of EM energy winds or flows that it actually is, but only 
calculate and use its reaction cross section with a unit point static charge at a point. How much 
energy is diverged around a single standard unit point static coulomb, is then said to be the 
"magnitude of the potential” at that point. This is а non sequitur of first magnitude.” 


E.g., just as the small "swirl" of water flow diverged to stream around an intercepting rock in 
a river bottom is not the river's own flow magnitude, and certainly is not the "magnitude of the 
river", neither is the standard reaction cross section of the potential a measure of the potential's 
actual "magnitude". Indeed, the potential's "magnitude" with respect to any local interception 
and extraction of energy from it, is limited only by one's ability to (1) intercept the flow and (2) 
diverge it into a circuit to power the circuit. The energy flows identically comprising the 
potential {1} replenish the withdrawn energy as fast as it can be diverged in practical processes, 
since the energy flows themselves move at the speed of light. 


* Although Lorenz did this first, such was Н.А. Lorentzs prestige that when he advanced symmetrical regauging, it 
was rather universally adopted by electrodynamiciss, and is still used by them today. E.g., see J.D. Jackson, 

lassical Electrodynamics, 2nd Edition, Wiley, New York, 1975, p. 219-221; 811-812. 
E.g., just replace the assumed unit point static charge assumed at each point with п unit point static charges, and. 
the collected energy around the new point charge will ben times the former collection. Ifthe former calculation had 
yielded the actual magnitude of the potential at that point, its magnitude could not be increased by increasing the 
interception. But since the potential is actually а flow process, increasing the reaction cross section of the 
interception increases the energy collection accordingly 


Work-Energy Theorem In a Replenishing Potential Environment 
We also came to better understand the conservation of energy law itself. Particularly, the 
present work-energy theorem assumes only a "single conversion" of energy into a different form, 
where such "conversion in form" due to a converting agent is what is considered "work" upon 

that agent. No "replenishing by a freely flowing energy river or process” is considered. 


On the other hand, in a replenishing potential environment, a conversion in the form of the 
energy may increase the energy (e.g., the kinetic energy of an electron gas) of the converting 
agent, but all the field energy and potential energy input to that converting agent may be 
replenished, so that a free regauging occurs. In that case, the original energy can changed—e.g., 
into field energy form, which is not the kinetic energy of the electron gas—and yet a joule of 
work can have been done upon the electron gas to alter its potential energy by as much work as 
was done on it. Thus the work performed by this change in energy form with simultaneous 
replenishment of the original form, may increase the energy of the medium while retaining as 
much field energy and potential energy as was input, but just in different form. 


This is a profound change to the implicit assumptions used in applying the work-energy 
theorem. In short, the present work-energy theorem (without replenishment) was found to be a 
special case of a much more general and extended energy-conversion-of-form-with-intermediate 
work-performed-upon-the-converter process. Conversion of the form of energy is rigorously 
what we call work. The energy is not consumed in the process, nor need it be "lost" in doing 
work upon the converter. So to speak, the well-established principle of gauge freedom has been 
arbitrarily overlooked in the conventional view of the work-energy theorem. Asa short way of 
stating what we found, the conventional form of the work-energy theorem applies only when 
there is no simultaneous regauging/replenishment involved. 


This extension of the work-energy theorem to a more general case has profound implications 
in physics. With the energy replenishing environment involved, the work-energy theorem 
becomes an energy-amplifying process. Energy can be freely amplified at will—anywhere, 
anytime—by invoking the extended energy-work process, if regauging accompanies the process 
simultaneously. Indeed, one joule of field energy or potential energy can do joule after joule of 
work on intermediary converters, increasing the kinetic energy etc. upon the converter medium, 
while retaining joule-for-joule of the input energy in differing field or potential forms. In this 
extended process, always after each joule of work on the converting agent there still remains a 
joule of field energy or potential energy of altered form. 


‘The Extended Principles Permit COP>1.0 Electrical Power Systems 


Gradually we realized that (1) electrodynamics without the arbitrary Lorentz regauging did 
permit asymmetrically self-regauging electrical power systems, freely receiving and converting 
electrical energy from their vacuum environment, (2) present systems are designed unwittingly 
to guarantee the re-imposition of symmetry during their excitation discharge, (3) this excitation 
symmetry is what must be and can be broken by proper system design, and (4) a magnetic 
system "powered" by a permanent magnet dipole's ongoing active processes (1, 26, 43} could 
readily be adapted so that the source dipole of the permanent magnet was not destroyed by the 


circulating magnetic flux. We experimented on various buildups and prototypes, in this vein, for 
some years. 


Patenting and Discovery Activity 


In 1997 we filed a provisional patent application on the first prototype of real interest. We 
filed another formal patent application in 2000 after several years of experimentation in which 
we used multiple extraction of energy from the magnetostatic scalar potential formed between. 
the poles of a permanent magnet. Here we reasoned that, in so doing, we would deplete the 
magnetic dipole, and our experiments sometimes seemed to indicate that a very slow depletion 
‘might indeed be happening 


Since our last formal patent application filing in 2000, additional build-ups and experiments 
have led us to the conclusion that it is not necessary to deplete the magnetic monopole. Instead, 
if one draws the energy directly from the potentials (primarily, from the magnetic vector 
potential) furnished by the magnetic dipole of the permanent magnets, one can essentially draw 
as much energy as desired, without affecting the dipole itself. And again, we found that any 
amount of energy can be withdrawn, so long as it is changed in form in the withdrawal. A giant 
negentropy mechanism—recently uncovered by Bearden {26} and further investigated by Evans 
and Bearden {43} — is associated with the magnet dipole, and in fact with any dipole as shown 
by Whittaker {1}. This negentropy mechanism (1, 26, 43] will replenish the magnetic vector 
potential energy to the permanent magnet dipole as fast as energy is withdrawn from it and into 
the circuit 


We hit upon the stratagem of using a highly specialized magnetic core material 
nanocrystalline in nature and in special tape-wound layered structure, to try to extract the energy 
from the magnetic vector potential (A-potential) as a magnetic B-field (curl of the A-potential) 
that is locally restricted to the special nanocrystalline material which forms a closed magnetic 
flux path closed on both poles of the permanent magnet dipole. It turned out that ће 
nanocrystalline material, because of its nature and also its tape-wound layered construction, 
actually will perform this separation of B-field and A-potential energy which is heretofore 
unheard of in such a simple magnetic core mechanism and flux path material 


We point out that a tightly wound, very long coil does a similar thing, as does a good toroid, 
and these effects of separating A-potential from B-field are known. But to our knowledge, such 
effects have not previously been utilized in magnetic core materials themselves, in flux path 
through space. Our experimental measurements showed the magnetic field to be missing in the. 
space surrounding the closed-path flux-path material, but the A-potential was indeed present and 
did interact with coils in normal manner. We also showed that the B-field and associated 
‘magnetic flux were rigorously confined internally to the nanocrystalline material flux path. 


This then led to very novel ramifications and phenomenology, which we have been intensely 
exploring since filing the previous patent when we were depleting the magnetic dipole of the 
permanent magnet or seemed to be. Now we have no depletion of the magnetic dipole, and also 


* Obtained off-the-shelf as a commercial product from Honeywell. 


we can now explain where the continuous "magnetic energy wind" comes from, what triggers 
and establishes it, and how to apply the resulting principles. 

Consequently, rapid progress in non-depleting versions of our previous invention, as a full 
extension to both the previous invention and also to the previous process utilized (depletion of 
stored potential energy), has been accomplished. 


Results of the Research 


It is now clear—by fluid flow analogy and actual experiment—that we have found the 
perfect magnetic mechanism for (a) producing "magnetic energy winds" at will, furnished freely 
by nature in natural dipole processes only recently recognized {26} and clarified {43} in the 
literature, (b) producing a magnetic "windmill", so to speak, that freely extracts energy from 
these free winds provided by nature from these newly-understood processes, and (c) creating 
positive energy feedforward and feedback iterative interactions in a coil around a core, resulting 
from dual energy inputs to the coil from (1) actions in the core inside the coil (2) actions in the 
surrounding altered vacuum containing a continuously replenished field-free magnetic potential 
А, and hence comprising a separate source of energy that will react with a coil 


The iterative interactions occurring between the two interactions in the coil, add a third 
increase of energy from the resulting convergent energy gain (asymmetrical self-regauging) 
series. The additional amplification of the energy is given by the limit of the resulting 
convergent series for energy collection in the coil. In this novel new usage, the net result is that 
the coil is an energy amplifying coil, freely and continuously fed by excess input energy from an 
external active source. 


It turns out that a multiplicity of such positive energy feedforward and feedback loops occur. 
and exist between all components of the new process. The system becomes a true open system 
receiving excess energy from the free flow of energy established in its vacuum environment by 
the subprocesses of this invention's system process. 


Consequently, we have experimentally established this totally new process and field, and also 
have experimentally established that itis not necessary to deplete the permanent magnet dipole 
after all. Now, direct replenishment energy from the active vacuum can readily be furnished to 
the permanent magnet with the new techniques being utilized. 


THREE IMPORTANT PRINCIPLES AND MECHANISMS 


We explain three very important principles/mechanisms necessary to comprehend the new 
process in a replenishing potential environment 


(1) — The conservation of energy law states that energy cannot be created or destroyed. What 
is commonly not realized is that energy can be and is reused (changed in form) to do work, 
over and over, while being replenished (regauged) each time. If one has one joule of energy 
collected in one form, then in a replenishing potential environment one can change all that 
joule into a different form of energy, thereby performing one joule of work. However, one 
still has a replenished joule of energy remaining, by the conservation of energy law in such 
ап environment, since the first joule was removed in different form. If one collects and holds 


that remaining joule in its new form, and then changes the form of it yet again in the 
replenishing environment, one does another joule of work—and stili has a joule of energy 
left just in a yet different form. The process is infinitely repeatable, limited only by the 
ability to hold the changed form of the energy each time itis changed. 


Further, only two energy forms are needed for endless iterative shifting of form—say, 
form A and form B, since A changed totally into B performs work upon the transforming 
medium equal to A energy dissipation, but yields A-equivalence amount of energy still 
remaining because of replenishment. The B-form energy can then be changed back from B 

to A yet again, wherein the same amount of work is done upon the transforming medium for 
the second time, and one still has a joule of energy remaining because of replenishment, now 
back in the original form. This process can be iterated. We call this the ping-pong principle 
and use the iterative work done by each replenished change of energy form to continually 
increase the excitation energy of a receiving entity, the Drude electron gas in the coil and its 
attached circuit. We accent that this is also a novel way to directly utilize free regauging 
energy. 

Cyclic transform of the energy by "ping-pong" between two different forms of energy or 
energy states with replenishment, is all that is required to produce as much work as one 
wishes in the intermediary, from a single joule of operator-input energy, limited only by 
one's ability to hold the new form of energy after each transformation and not lose it (or not. 
lose all of it). By letting this iterative ping-pong work be done upon the Drude electron gas, 
the energy of that gas is excited much more than by the energy we input, ifthe input energy 
were only used once to perform work (if its form were only changed once), 


We stress that present electrical power systems deliberately use their collected energy 
only once, and do not take advantage of energy regauging by free replenishment from the 
potential environment. So engineers are totally unfamiliar with the ping-pong mechanism 
and do not apply it. In short, they simply do not use the ping-pong effect to dramatically 
increase the energy in the Drude electron gas in the external circuits connected to the 
generator or battery. 


(Q) Тһе A-potential and the B-field are extraordinarily useful for just such "ping-pong" 
iterative change of energy form, from B-field energy to A-potential energy and vice versa, 
back and forth, repeatedly. That is precisely what happens in each coil of the process of the 
invention, and this results in dual inputs of energy—one in curl-free A form and one in B. 
form—simultaneously to the coil. Quite simply, one can extract the energy from a volume of 
 A-potential, in B-field form where the B-field energy is removed from the volume, and the 
A-potential beyond will instantly (at least at the speed of light) simply refill the volume, but 
with curl-free A-potential 

A similar effect is also demonstrated by the well-known Aharonov-Bohm effect {13, 15}, 
but only in very small effects, without the ping-pong effect, and not used in power systems. 
By analogy, we may compare this iterative process to "dipping several buckets of water in 
succession" from a mighty rushing river; the river refills the "hole" immediately after each 
dipping. We can continue to extract bucket after bucket of water from the same spatial 


volume in the river, because of the continual replenishment of the extracted water by the 
river's flow. 


Any change of B-field energy in the center of the coil, interacts with the coil 
magnetically since the coil's magnetic field is at its greatest strength in its precise center, and 
the center of the coil is in the center of the core flux path material. This magnetic interaction 
between core and coil produces voltage and current in the coil and therefore in a closed 
external loop containing the coil, and simultaneously produces an additional equal energy 
outside the coil in the form of field-free A-potential, which is absolutely permitted since the 
magnetic energy in B-form was "dissipated" (transformed) into A-potential energy, thereby 
causing the electrons in the wires to flow by doing work that built voltage and current, which 
was a change of form of the B-field energy. Simultaneously, the current electrons produce 
the A-potential energy around the coil and outside it, which is absolutely permissible since a 
change in form of the energy is again involved. 


Since these changes in energy form occur at the speed of light, in a local coil they appear 
"instantaneous" though in reality they are not quite instant, but just very rapid. However, the 
work produced by each change of form of the energy in that rapid "ping-pong" between the 
several energy states, continually produces work upon the Drude electrons, producing 
momentum and motion in the Drude gas, thus resulting in voltage and current. In this way, 
the increased momentum and motion—involved in the currents flowing in the voltage drop 
of the coil and external loop—result in increased stored kinetic energy in the moving Drude 
gas, which is electromagnetic energy of different form. 


As can be seen, because of the speed of the ping-pong energy state transformations, with 
each transformation doing work in the Drude electron gas to increase that gas's excitation and 
energy, a continuous "collection" of excess energy—caused purely by the change of form of 
the energy and not by "loss" or "disordering" of the energy—oceurs in the Drude electron 
gas, resulting in increased voltage and current in the circuit containing the coil. This is 
simply a mechanism for a "regauging" or change of potential energy of the Drude electron 

gas system. The Drude electron gas system's increased excitation energy can then be 
dissipated "all at once" in conventional fashion in the external load, providing more energy 
dissipated as work in the load than was input to the coil originally. 


Hence there is generated an energy amplifying action of the coil and its multiplicity of 
processes. There is no violation of the energy conservation laws, of the laws of physics, or of 
the laws of thermodynamics since this is an open system far from equilibrium with its source 
of potential energy (the magnetic dipole of the permanent magnet), which in tum 

continuously receives replenishment energy from the vacuum by a giant negentropy process 
only recently uncovered by one of the inventors {26} and clarified by Evans and 

Bearden {43} 


(3) — The dissipation of the final collected regauging energy within the load can permissibly be 
greater than what we ourselves initially input’, because of the iterative change of form of the 
energy with replenishment. Therefore the iterative interactive work done on the Drude 
electron gas provides more than one joule of work done on the gas—thereby increasing its 
potential energy by more than one joule—for each joule of energy input by the operator to 
the system process. The cumulated potential energy in the Drude electron gas is then 

charged in loads in normal fashion. Note that, even here, the energy is not lost when 

dissipated from the load and outside the system, but just flows out of the load in a different 
form (¢.g., as heat radiated from a resistor load). Again, this is no different from a windmill 
in a wind. 


‘The various asymmetrical regaugings violate Lorentz's arbitrary symmetrical condition— 
specifically in the discharge or change of form of the energy. Hence, this process restores to 
electrodynamics one group of those missing Maxwellian systems arbitrarily discarded by 
first Lorenz and later Lorentz, more than a century ago. 


THE PROCESS IS THEORETICALLY SUPPORTED 


Several rigorous scientific papers {27-40} by the Alpha Foundation’s Institute for Advanced 
Study (AIAS) have been published or are in the publication process, fully justifying that energy 
currents (energy winds) can readily be established in the vacuum, and that such energy winds do 
allow the extraction of EM energy from the vacuum. 


Also Cole and Puthoff {54} have previously shown that there is no prohibition in 
thermodynamics which prevents EM energy being extracted from the vacuum and utilized to 
power practical systems. 


In electrochemistry it has long been known {21} that there can be no current or movement in 
electrodes without the appearance of excess potential (regauging) called the overpotential. 


Further, in the most advanced model in physics gauge field theory—the freedom to change 
gauge (in electrodynamies, to change the potential) at will and freely, is an axiom of the theory. 
If we freely change the potential of a physical power system, we freely change its potential 
energy (in a real system, we may have to pay for a little switching energy losses). 


It follows that we can also freely change the excess potential of that system—regauge it—yet 
again, by any means we choose, including discharging that excess potential energy in a load to 
do work. Thus gauge field theory has for decades already axiomized the rigorous basis for 
СОР>1.0 electrical power systems—but the Maxwellian systems necessary to do it have 
remained neglected due to their arbitrary discard by the ubiquitous use of Lorentz symmetrical 
regauging 

That such COP>1.0 electrical power systems have not been previously designed or built is 
therefore not due to a prohibition of nature or a prohibition of the laws physics at all, but is due 


* See references 9-11. Actually, the standard calculation of the Poynting energy flow is not the calculation of the 
total EM energy flow at all, but only a calculation of how much of the energy flow is intercepted by the surface 
charges of the circuit and thereby diverged into the conductors to power the Drude electrons. 


to a characteristic used to design and build the systems themselves. Because of their ubiquitous 
closed current loop circuits, conventional power systems use half their collected energy to. 
destroy their own source dipoles, which destroys any further use of energy from "the potential 
between the ends of the dipole" since both dipole and potential vanish. The potential of the. 
source dipole, after all, is what potentializes the external circuit with additional excitation 
energy, to be utilized to power the system. In present systems, half that excitation energy is 
dissipated to destroy the dipole along with the source potential, and less than the remaining half 
used to power the load. This rigorously limits such systems to COP<1.0. 


In the present invention, we do not destroy the potentializing source dipole, which is the 
‘magnetic dipole of the permanent magnet. We include the vacuum interaction with the system, 
and we also include the broken symmetry of the source dipole in that vacuum exchange—a 
broken symmetry proven and used in particle physics for nearly a half century, but still 
inexplicably neglected in the conventional Lorentz-regauged subset of the Maxwell-Heaviside 
model. 


Consequently, our work and this novel process are rigorously justified in both theory and 
experiment, but the principles and phenomenology are still not incorporated in the classical 
electrodynamics theory utilized to design and produce electrical power systems. These 
principles are indeed included in the new О(3) electrodynamics being developed by ALAS‘ that 
extends the present U(1) electrodynamics model, as shown by some 90 scientific papers carried 
by the U.S. Department of Energy on one of its scientific websites in Advanced 
Electrodynamics, and by an increasing number of publications in Foundations of Physics, 
Physica Scripta, Optik, etc. 

We thus have invented a process which indeed is well-founded and justified, but the basis 
for it is not yet in the texts and university courses. It is our belief that this absence will be 


rapidly rectified in the universities, in both the physics and electrical engineering departments, 
upon the advent of practical self- powering electrical power systems freely regauging themselves. 
and extracting energy from the magnetic dipole of a permanent magnet, with the energy being 
continuously replenished to the dipole from the active vacuum via the new giant negentropy (26, 
43} process. 


CONSIDERING THE PROCESS 


A-Potential and Field-Free A-Potential 


This invention relates generally to the field of electromagnetic power generation. 
Specifically it relates to a totally new field of extracting additional electromagnetic energy in 
usable form from a permanent magnet dipole's potential energy, in addition to the 

electromagnetic energy extracted from its magnetic field energy, wherein the excess potential 


©The Alpha Institute's Institute for Advanced Study (ALAS). 

7 A private communication from Dr. Myron Evans, 30 Sept. 2000, rigorously confirms that the magnitudes of the 
vector potential and the 4-current do in fact provide EM energy fiom the vacuum, and determine its magnitude as 
vell 
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148 Part Two ‘CHAPTER Eu 


‘The intensified program may have been instigated by the people of 
other worlds due to the fact that our civilization has -reached atomie murder 
level, and is rapidly approaching its end; as we are told in the Bible, when 
“Stars” will fall from heaven. Therefore, the presence of space-ships near our 
Earth might be one of great theological significance. 


With the invention of modern astronomy, man began to speculate on the 
possibility of life, as we know it, on other worlds. No one really knows what. 
is beyond our sun; no one knows how many stars exist! — and if life, as we 
know it, does exist, it would mean that just within our galaxy alone, there 
could be a billion planets with civilizations of varying technology. Many of 
them might be thousands of years ahead of our "modern-work 


Angelo Secchi, the great Jesuit astronomer, asked the following ques- 
tion in the mid-nineteenth century: 
‘Could it be that God populated only one tiny speck in the cos- 
mos with spiritual beings? It would be absurd to find nothing 
but uninhabited deserts in these limitless regions. No, these 
worlds are bound to be populated by creatures capable of recog- 
nizing, honouring and loving their Creator.”* 


Yos indeed, I have every reason to agree with Angelo Secchi. The earth 
is too small a speck to fill the need of so great a God whom I love. If, as I sup- 
pose, there are unfallen beings in the universe; beings who have always 
obeyed Divine Law, such beings would advance thousands of years ahead of 
earth man, for it is our sins which have prevented our advancement beyond 
the lower creatures. It is a fact, and as it may seen that many of the lower 
creatures are far above man, look around you if you dare: What do you see? 
Most of the world devoting their time to bad habits, 


From my personal study of the Bible and other books, and from what 
the crew of the X-12 told me, it became quite apparent to me that mention of 
spaceships is made in the Bible, and that these craft have visited our earth 
since the dawn of civilization. I would suggest that the reader search ancient 
records, including the Bible; one never knows — you may find something new. 
Take a look through the Bible book of Ezekiel. Chapter one is a clear descrip- 
tion of an aircraft, as is also the story continued in chapter 10. Thus, in al- 
most every Bible book сап be found something about space-craft. 


energy taken from the magnet dipole is continuously replenished to the permanent magnet dipole 
from the active vacuum that is a curved spacetime with an ongoing giant negentropy flow 
process (26, 43} 

With respect to the electrostatic scalar potential, electrodynamicists are familiar with the 
fact that unlimited energy can be extracted from a potential. The very simple equation. 


W=0q ul 
gives the amount of energy W in joules, which is collected at any given point x, y, z from the 
electrostatic scalar potential. whose reaction cross section is given by Ø, in joules collected per 
point coulomb—by charges q in coulombs and located at point x, y, z. Note that as much 


intercepting charge q as desired can be used at any point to increase the energy collection at the 
point, and collection can be accomplished at as many points x, y, z as is desired. 


So any amount of energy can be collected from any nonzero scalar potential, no matter 
how small the potential's reaction cross section, if sufficient intercepting charge q and collecting. 
points x, y, zare utilized. In short, one can intercept and collect energy from a potential 
indefinitely and in any amount, and in any form taken by the interaction, because the potential is 
actually a set of EM energy flows in longitudinal EM wave form, as shown by Whittaker {1} in 
1903 and further expounded by Bearden {24, 26}. Subsequently, Evans and Bearden {43} have 
more rigorously interpreted Whittaker's {1} work and extended the principle into power systems. 
Thus any energy diverged and "withdrawn" from the potential in a given local region of it, is 
immediately replenished to the potential and to that region from the complex plane (the time 
domain) by the potential's flowing EM energy streams {1, 26, 43}, as rapidly as the energy is 
deviated and withdrawn, 


For the magnetic vector potential, some preliminary comments are necessary. First, for 
over a hundred years it has been erroneously advanced that the magnetic vector potential A is 
"defined" by the equation 

В-УхА pl 
This is easily seen not to be a definition at all, since an equation says nothing about the nature of 
anything on its right or on its left, but merely states that the entire right side has the same 
‘magnitude as does the entire left side. For an expression to be a definition, it must contain an 
identity (=) sign rather than an equal (=) sign. Hence in seeing what is attempted to be defined, 
we rewrite equation [2] ав 

Be VxA BI 

Now it is seen that it is the magnetic field B that is being defined as the curl of a swirling 
A-potential, which swirling component we will call Ac for the "A circulating" component of A. 
The curl of the circulating A is a magnetic field B, by identity [3]. There may of course be 
present additional A-potential that has zero curl, but that additional longitudinal A,-potential or 
A,-current does not produce a magnetic field B per se. However, it does interact with charges, 
which add the curl operator and produce B-field. 


Im 


In 3-dimensions, the field-free A, potential may be moving longitudinally, in which case 
itis identically an electrical potential "i" that is moving longitudinally and hence no longer 

really a scalar potential $ but a vector potential db. If Ф translates without changing magnitude, 
there is по E-field and hence Ф is a field-free vector potential. Identity [3] still does not define A, 
but defines B in terms of A and the curl operator. Note particularly that, in identity [3], we may 
have additional O present as а curl-free, longitudinal magnetic vector potential Ay and we shall 
refer to this additional curl-free magnetic vector potential as A, (for longitudinally translating A 
‘component without swirl). 


General Relativistic Considerations 


Rigorously we are using the Sachs unified field theory view that energy of whatever form 
represents a curvature in spacetime (ST). We argue that how we then observe or "see" the 
energy effects and label them, depends on the factors of physical interaction with that ST 
curvature. Thus interaction with magnetic charge produces magnetic energy aspects, while 
interaction with electrical charge produces electrical energy aspects, etc. Motion of either of the 
interactions lets us also "see" some of the magnetic energy as electrical energy, and some of the. 
electrical energy as magnetic energy, etc. 


However, when A, interacts with electrical charge, the charge may swirl, in which case 
the swirling component of the Ф moving with the charge is an Ac component, and this Ac 
swirling component will produce a magnetic field B by identity [3]. 


As we stated, in the unified field theory approach being used (42, 44-46}, in spacetime 
all energy is simply a special curvature of that spacetime, regardless of the form of the energy. 
Hence one can readily visualize the energy being changed from a vector potential to a scalar 
potential and vice versa, depending simply upon whether the potential is moving or stationary 
with respect to the frame of the observer (the laboratory frame). 


It is also а well-known facet of general relativity that any change of energy density in 
spacetime a priori is associated with a curvature of spacetime." What has been neglected in 
general relativity (and arbitrarily discarded in electromagnetic theory long before general 
relativity was born) is the enormous EM energy flow filling the space around every EM circuit 
{24}, with almost all of it missing the circuit entirely, and not being intercepted and diverged 
into the circuit to power it 

This non-intercepted huge energy flow was recognized by Heaviside (10, 11}, not even 
considered by Poynting {9}, and arbitrarily discarded by Lorentz {51} as having "no physical 
significance" because it did not strike the circuit and power any part of it.” It is still arbitrarily 
discarded today, using Lorentz' discard method. 


Thats, with the single exception of gravitational field energy, and even that exclusion has been challenged. 

® This is rather like discarding ай the wind on the ocean except for that tiny component of it that strikes the sails of 
‘one's own sailboat. Itis true that the wind missing ones own boat has no further significance for that one boat but it 
may of course be captured in the sails of an entire fleet of additional sailing vessels to power them quite nicely. 
Hence the statement of "no physical sig is a non sequitur; "no physical significance to that one specific 
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Also, it is still largely unrecognized in Western science that pure general relativity 
contains no energy conservation equations {47, 48} of the kind encountered in electrodynamics 
and mechanics. This is easily seen by considered the impact of gauge freedom, which allows 
the potential energy of any region of spacetime to be freely changed at will. But this is also а 
form of freedom of spacetime curvature, hence the notion of fixed accountability of energy 
replenishment and dissipation is completely voided by gauge freedom, 


‘The great scientist Hilbert {48} first pointed out this remarkable absence of energy 
conservation laws from general relativity, not long after Einstein published his theory. 


It also appears that the ultimate energy interaction is the transduction of energy-form 


between the time-domain (complex plane) and 3-space. In fact, all 3-spatial EM energy actually 
comes from time-like EM energy currents after 3-symmetry breaking (1, 26, 43} 


Indefiniteness Is Associated with the A-Potential 


A magnetic vector potential A produced by a current-carrying coil not tightly wound or 
closed (or very long), must possess both a swirl component Ac (from the circling of the coil in 
each turn of the coil) and a longitudinal component A, from the longitudinal advance of the 
current between coils, since a coil is actually a helix and not a set of circles. It will also possess 
a magnetic field, both inside the coil and outside it. 


Hence, considering both curled and curl-free types, the actual magnitude of A is always 
indefinite—and in fact the indefinite nature of the potential together with the freedom to change 
it at will is universally recognized by electrodynamicists {7, 14}. However, the prevailing 
argument that change of potential does not affect the system is a non sequitur. 


Further, in 1904 E. T. Whittaker {2} showed that any electromagnetic field, wave, ete. 
can be replaced by two scalar potential functions, thus initiating that branch of electrodynamics 
called superpotential theory. Whittaker's two scalar potentials were then extended by 
electrodynamicists such as Bromwich, Debye {3}, Nisbet {4} and McCrea {5} and shown to be 
part of vector superpotentials {6}, and hence connected with A. 


Applying the Giant Negentropy Mechanism 


So let us consider the A-potential most simply as being replaced with such a Whittaker 
{1,2} decomposition. Then each of these scalar potentials—from which the A potential 
function is made—is decomposable into a set of harmonic phase conjugate wavepairs (of 
longitudinal EM waves). If one takes all the phase conjugate half-set, those phase conjugate 
waves are converging upon each point in the magnetic vector potential A from the imaginary 
plane (from the time domain). At that same point in A, the other waveset—comprised of the 
harmonic set of longitudinal EM waves in 3-space—is outgoing. The 4-conservation of EM 
energy requires that the incoming energy to the point from the complex plane is being 
transformed at the point (by the assumed unit point charge at that point) into real EM 3-space 


circuit? is better but even then is incorrect if additional "sails" (interceptors) are added to catch more of the 
available energy wind and diverge more of it into the circuit. 


energy, and radiating outward from that point as real EM energy, in this case in the form of the 
magnetic vector potential A without curl since the curl operator is absent. 

We have previously pointed out (22, 24, 26, 43} that this energy flow input from the 
complex plane to every point in the potential, with its output in real 3-space, is a more 
fundamental symmetry than is the usually assumed 3-symmetry in EM energy flow. Further, it 
isa giant negentropy and a continuous, sustained reordering of a fraction of the vacuum energy, 
and the reordering continues to expand in space at light speed so long as the source dipole for the 
potential exists. 

What this means is that the A potential—in either of its components A, and Ac—is not to 
be thought of as having "fixed energy" since it consists of and identically is a myriad energy 
flow processes ongoing between the time-energy domain (the complex plane) and the real energy 
domain (real 3-space). 


As is any potential including the electrostatic scalar potential ¢ between the poles of an 
electric dipole and the magnetostatic scalar potential O between the poles of a permanent 
‘magnet, the A-potential is an ongoing set of longitudinal EM energy flows between the time 
domain (imaginary plane) and real 3-space (1, 26, 43} 


We stress that the EM energy flows comprising the so-called "scalar" potential and all 
"vector" potentials, violate 3-flow symmetry in energy conservation, but rigorously obey 4-flow 
symmetry. There is no law of nature that requires that energy be conserved in 3-space! If we 
work in 4-space as is normal, then the laws of nature require that energy be conserved in 4-space, 
as is done by the potential. Imposing the arbitrary additional requirement of 3-flow energy 
conservation imposes a 3-symmetry-restoring operation which destroys or nullifies the giant 
 negentropy 4-process" of the dipole {26}and results in system 3-equilibrium with the active 
vacuum. It results in design and production of electrical power systems exhibiting only 
COP<1.0. The ubiquitous closed current loop circuit design produces a circuit that deliberately 
(though unwittingly) re-imposes the 3-flow symmetry, kills the dipole and the giant negentropy 
process, requires at least as much continuous input energy by the operator as was utilized to kill 
the dipole, and has generated the gigantic burning of hydrocarbons and the pollution of the 
biosphere. 


A Negative Resistance Process 


Because of its giant negentropy process (26, 43}, any potential is ап open EM energy 
flow system, freely receiving energy from the complex plane in its active vacuum environment, 
transducing that received reactive power (in electrical engineering terms) into real power, and 
outputting real EM energy flow in space in all directions at the speed of light (26, 43} 


The vacuum-dipole energy exchange process is negentropic (26, 43}, since there exists 
total 1:1 correlation between the inflowing longitudinal EM waves in the complex plane and the 


"® Which in tum destroys the ability of any observable to exist (in time). An observable isa priori a 3-space 
fragment of an ongoing 4-space interaction, orn out at one frozen moment of time. The fact that observables do not 
persist in time has profound impact upon the foundations of physics, but its implications remain to be explored. 
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outflowing EM waves in real 3-space {1, 26, 43}. The potential then may rigorously be regarded 
as a novel kind of negative resistor, constituting an automatic ongoing negative resistance 
process. By negative resistance process we mean that the spatial points occupied by the 
potential continuously 


(1) receive EM energy in unusable form (in the form of longitudinal EM waves input from the 
complex plane, which is the continuous receipt of reactive power), 


(2) transduce the absorbed/received energy into usable form (real energy in 3-space), and 
(3) output the received and transduced EM energy as usable EM energy flow in 3-space. 


‘Thus associated with and comprising any potential and any dipolarity—including the 
dipolarity of a permanent magnet—we have a novel, free source of EM energy from the 
vacuum's complex plane (reactive power input, in electrical engineering terms, with real power 
output). That is true whenever we have a potential of any kind, either A or ¢, or a dipole of any 
kind, either electrical or magnetic, or a polarization. Further, any energy we divert (collect) from 
this potential by and upon intercepting charges, and hold it in the localized vicinity of the charge, 
is an energetic excitation of the perturbing charges. 


Modeling the Transduction Mechanism 


Charges can be thought of as rotating 720° in one "full rotation", being 360° rotation in 
the complex plane followed by 360° rotation in real 3-space. The charges in the source dipole 
thus absorb the incoming reactive power while rotating in complex space and are excited therein, 
then re-radiate this absorbed EM excitation energy in real 3-space during their subsequent 360° 
rotation in that 3-space. Further, all the energy diverted from the energy flows comprising the 
potential, is immediately replenished by the vacuum to the source dipole, by the stated giant 
negentropy mechanism (26, 43}. 


Replenishment Via Giant Negentropy 


It follows that we may collect energy from an A-potential of a permanent magnet by 
applying the curl operator to А, then withdrawing and holding the resulting B= УХА magnetic 
field energy in a localized material flux path. That is the withdrawal of A energy from the. 
overall A potential in space, which is the withdrawal of Ac energy from the magnetostatic 
potential outflow dynamics between the poles of the magnetic dipole of the permanent magnet. 
‘This withdrawal and sharp path localization of the Ac energy from the permanent magnet 

dipole's outpouring A-potential energy will be continuously replaced at light speed by the giant 
negentropy process (1, 26, 43} engendered in 4-space by the magnetic dipole of the permanent 
magnet. Hence an unlimited amount of energy may be withdrawn from the A-potential in space 
around the magnet in this fashion, and the withdrawn energy will be continuously replaced at 
light speed from the active vacuum via the giant negentropy process (1, 26, 43}. In real systems, 
the materials and components will impose physical limits so that only a finite amount of excess 
energy flow can be accomplished, but in real materials these limits still permit system COP>>1.0 
0241 
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‘The foregoing discussion shows that, in a magnetic apparatus or process functioning as 
part of an overall electromagnetic power system, we may have one subprocess which 
continuously withdraws energy from the curled portion of A (i.e., holds and localizes the 
‘magnetic field B and confines it to a given path), and in that case the source (in this case the 
permanent magnet) of the A-potential will simply replenish—at light speed—all the A energy 
that was withdrawn and localized. The replenished A energy will not be localized, since under a 
given set of conditions only so much energy is withdrawn and held in the localized condition. 


‘The principle is that, as energy is drawn from the vector potential and then contained and 
circulated in field form in a localized material region or path, the withdrawn A-potential energy 
in space outside that localized path is continually replenished from the permanent magnet 
dipolarity to the space surrounding the localized B-field energy path as the real EM energy flow 
‘output of the giant negentropy process (26, 43) engendered by the magnet dipole. Further, the 
‘energy drawn from the permanent magnet dipolarity is continually replenished from the 
surrounding vacuum by the input EM energy flow to the magnet dipolarity from the vacuum's 
‘complex plane in the ongoing giant negentropy process (1, 26, 43} 


Regauging Can Be Negentropic 

Any inerease of energy in the apparatus and process in the local spacetime constitutes 
(a) self-regauging by the process, whereby the process freely increases the potential energy of 
the system utilizing the process, and (b) concomitant curvature of spacetime and increase in that. 
spacetime curvature due to the increase of local energy in the system process. 


From the standpoint of gauge field theory, free asymmetrical regauging is permitted by 
gauge freedom and is rigorously allowed, in effect allowing the violation of classical equilibrium. 
thermodynamics because the regauged system freely receives EM energy from an extemal active 
source, the active vacuum's complex plane in the evoked giant negentropy process." From the 
standpoint of general relativity, the excess energy from spacetime is freely allowed, since all EM 
energy moves in curved spacetime {36, 39, 40, 41, 42, 45, 46} a priori, and simple conservation 
of EM energy as usually stated in classical equilibrium electrodynamics need not apply (47, 48} 
in a general relativistic situation 


Use of a Nanocrystalline "Energy-Converting" Material 


А nanocrystalline material recently available on the commercial market was found and 
utilized in this process. When utilized as a closed flux path external to and closed upon the two 
poles of a permanent magnet, the special nanocrystalline material will contain all the B = Vx A 
field energy (curled potential energy) in the closed flux path containing the magnet itself, while 
the magnetic dipole of the permanent magnet continuously replenishes and maintains the 


* It may be that we are defining the causative mechanism for gauge freedom as being pure entropy or pure 
negentropy, but we defer to the advanced theoreticians to determine the truth or falsity of such a question. If one 
considers Whitaker's process {1} in either direction—i.e., energy freely entering 3-space from the time-domain, and 
energy freely entering the time-domain from 3-space—the conjecture may have some merit, 
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external circulation of field-free A-potential energy filling the space around the nanocrystalline 
closed flux path containing the withdrawn magnetic field energy. 


This performance can in fact be measured, since magnetic field detectors detect no 
‘magnetic field surrounding the flux path (or even around the magnet in the flux path at an inch ог 
two away from it), and yet coils placed in the spatial flux path outside the core interact with the 
field-free A-potential that is still there. А coil placed around the flux path so that the flux path 
constitutes its core, interacts both with the field-free A-potential outside the material flux path 
core, and simultaneously interacts—via the magnetic field inside the coil —with the magnetic 
field flux energy inside the core. 


Dual Interactions with Ping-Ponging Between Them 


Further, the two simultaneous interactions also iteratively interact with each other, in a 
kind of iterative retroreflection and interception of additional energy, so that а net amplification. 
of the electrical energy output by the dually interacting coil results. The fact that iterative 
retroreflection processes can increase the energy collection from a given potential and enable 
COP>1.0 has been previously pointed out {31}. In addition, multiple coils placed around the 
closed material flux path forming a common core of each and all of them, all exhibit such gains 
and also mutual interaction with each other, leading to further gain in the energy output by the 
coils and their interaction processes. 


In short, the novel process of this invention takes advantage of the previously unknown 
giant negentropy process (1, 26, 43} ongoing to and from the permanent magnet’s dipole and 
between the complex plane of the vacuum energy and real 3-space energy flows comprising the. 
‘magnetic vector potential and the magnetostatic scalar potential, to provide a gain in the total 
amount of electromagnetic energy being diverted from (drawn from) the permanent magnet by 
the attached circuit, components, and their processes. 


The total collectable energy now drawn from the magnet is the sum of (a) the magnetic 
field energy (curled A-potential energy) flowing in the flux path, (b) the magnetic energy in the 
uncurled A-potential energy flowing in the surrounding space, and (c) a further iterative "ping 
pong" gain component of energy caused by mutual and iterative interactions (31) of the multiple 
coils and their multiply interacting processes. Further, (d) additional energy can be intercepted 
and diverged (collected) from the flowing uncurled A-potential energy flowing in the 
surrounding space, and converted into output electrical energy as the outputs of coils, by simply 
adding additional interceptors (such as coils, for example, or spinning charges, etc.) 


We have thus discovered a process for amplifying the circuit's available output energy 
extracted from a permanent magnet dipole's energy outflow, where the dipolarity is an open 
system and a negative resistor, freely receiving excess energy from the surrounding active 
vacuum, transducing the received energy into usable form, and outputting the energy as а 
continuous flow of usable excess electromagnetic energy . Thereby, additional energy may be 
intercepted in a system employing this process, and the process can be used in practical EM 
power systems and EM power system processes having СОР>1.0 when used in open-loop mode, 
and self-powering when used in closed-loop mode. 
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Further, we may utilize а collector/interceptor (such as а common coil wound around the 
flux path through it so that said flux path constitutes a core) which interacts with both available 
‘components of energy flow and with iterative interactions mutually between the two basic 
interactions. Each tur of the coil constitutes а Ух operator, bathed by the flowing uncurled 
 A-potential outside the line material. Hence the charges in the coil intercept the uncurled 
A-flow, and curl the energy intercepted to produce a curled A-flow, thus producing additional 
magnetic field В = Ух A. This magnetic field is at its maximum in the exact center of the coil, 
which is in the exact center of the nanocrystalline core material with its retained В = Ух A field 
energy. Hence the coil interacts with two components of energy flow, being (1) the internal 
В = Vx A field energy retained in the nanocrystalline material in the coil's core, and (2) the 
external uncurled A-potential energy flow striking its outside surface charges and changed into 
additional magnetic field energy and into additional electrical current flowing in the coil and out 
of it. In addition, (3) iterative mutual interaction between the two basic interactions also occurs, 
increasing the energy gain and the coefficient of performance. 


Any additional EM energy input into the core material and flux path increases the 
В = Vx A field energy flowing in the flux path, hence withdrawn from the vector potential A 
around the flux path, hence replenished from the permanent magnet dipole, and hence 
replenished to the magnet dipole from the complex plane, via the giant negentropy process (26, 
43). This increased energy collection in the magnetic flux in the core material passes back 
through the permanent magnet (which is in the path loop and completes it), altering the effective. 
pole strength of the magnet and thereby increasing the magnitude of the giant negentropy process 
associated with said dipole of the permanent magnet. In turn, this increases the outflow of 
 A-energy from the magnetic dipole, increasing both its output В = Vx A field energy in the flux 
path and its output uncurled A-flow energy in space outside the flux path. This further increases 
the spacetime curvature of the local space surrounding the flux path material, since the energy 
density of said local spacetime has increased. 


Varying the Pole Strength of a Permanent Magnet. 


Hence the process is the first known process that deliberately and interactively alters the 
pole-strengths of the poles of a permanent magnet, utilizing said alteration to vary and increase 
the pole strength and hence the magnitude of the energy density flowing in the giant negentropy 
‘mechanism (26, 43}. From the general relativity view, it is the first known process that 
deliberately increases and structures the local curvature of spacetime, by electromagnetic means, 
зо as to alter and increase the pole strength of a permanent magnet, using said pole strength 
alteration to increase the flow of energy into and out of the local spacetime, thereby increasing 
the curvature of said local spacetime and the resulting EM energy extracted therefrom, 


Any extra uncurled A-flow energy increase outside the nanocrystalline flux path material, 
increases the interaction with this field-free A-flow energy of any coil around the flux path, 
thereby increasing the magnetic B-field flux inside the flux path, and so on. 
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Regenerative Energy Gain 


In short, the mutual iterative interaction of each coil wound on the flux path of the special 
nanocrystalline material, with and between the two energy flows, results in special kinds of 
regenerative energy feedback and energy feedforward, and regauging of the energy of the system 
and the energy of the system process. This excess energy in the system and in the system 
process is thus a form of free and asymmetrical self-regauging, permitted by the well known 
gauge freedom of quantum field theory. Further, the excess energy from the permanent magnet. 
dipole is continually replenished from the active vacuum by the stated giant negentropy process 
11, 26, 43} associated with the permanent magnet's magnetic dipole due to its broken 
3-symmetry {16} in its energetic exchange with the vacuum, 

Аза result, each coil utilized is an amplifying coil containing an amplifying regenerative 
process, compared to a normal coil in a normal flux path which does not hold localized the 


В = Vx A field energy within its core material, and does not simultaneously interact with both 
intemal B-field flux energy and external excess field-free A-potential 


Open System Far from Equilibrium, Multiple Sub-processes, Curved Spacetime 


The entire system process is thus a self-regauging regenerative system process and an 
cenergy-amplifying system process, where the excess energy is freely furnished from the local 
curved spacetime as energy flows from the magnetic dipole of the permanent magnet, and in tum 
freely replenished to the permanent magnet dipole by the giant negentropy process established in 
the active vacuum environment by the broken 3-symmetry of said magnetic dipole {16} and the 
concomitant locally curved spacetime. 


The system process is thus an open electromagnetic process far from thermodynamic 
equilibrium {17-19} in its active environment (the active vacuum), freely receiving excess 
energy from said active environment via the broken 3-equilibrium of the permanent magnet 
dipole. In each coil, the coil is an open system freely receiving excess energy from its active 
environment (the active field-free A-potential flowing through the space occupied by the coil and 
surrounding it, and creating a local curved spacetime by is extra energy density, while also 
receiving energy from its internal environment, the B-field magnetic flux in the material flux 

path through the center of the coil and comprising its core, and also curving the local spacetime 
by means of the extra energy density of the local spacetime. 


The system process is also a general relativistic process (38-42, 45, 46} whereby 
electromagnetic energy is utilized to curve local spacetime, and then the locally curved 
spacetime continuously acts back upon the system and process by furnishing excess energy to the 
system and process directly from the curved spacetime, with the excess energy being continually 
input to the system from the imaginary plane (time domain) (1, 26, 43} 
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SUMMARY OF THE PROCESS FROM VARIOUS ASPECTS 


We summarize the many aspects of the overall process as follows: Advantage is taken of 
the fact that: 


1 The magnetic flux and magnetic vector potential A are freely and continuously 
furnished by a permanent magnet to a material flux path, and where the material flux path holds 
all curled vector potential A and thus all magnetic field inside the flux path, and where the 
permanent magnet freely furnishes additional field-free magnetic vector potential A to replenish 
the B-field (curled magnetic vector potential A) energy that was confined to the interior of the 
‘material flux path, and where multiple intercepting coils and processes are utilized with mutual 
iterative positive feedforward and positive feedback between the collectors and subprocesses to 
increase the energy collected and hence increase the COP of the system and system process. 


2 A previously unrecognized giant negentropy mechanism is used as shown 
unwittingly by Whittaker {1} in 1903 but unrecognized until recently understood by Bearden 
{26} and further clarified by Evans and Bearden (43), and the active vacuum continuously 
replenishes all magnetic vector potential A (both curled and field-free) that is continuously 
‘output by the permanent magnet into the material flux path and into space surrounding the 
‘material flux path. Further, the replenishment energy flow from the active vacuum is from the 
time-domain {1, 26, 43} and thus from the complex plane, constituting the continuous input of 
reactive power by the active vacuum environment via time-like energy flows. These time-like 
potentials and energy flows are known in extended electrodynamics (29, 30, 32, 33, 35, 36, 38, 
39, 41} but have not previously been deliberately utilized in electromagnetic systems and 
particularly in electromagnetic power systems, even though shown by Whittaker {1} as early аз 
1903. 


$ ‘The field-free magnetic vector potential A is continually replenished and 
remaining (due to replenishment by the vacuum to the permanent magnet dipole and thence 
replenished from the magnet dipole to the space surrounding the material flux path) when a 
material flux path is utilized wherein the magnetic field associated with a permanent magnet's 
flux, through the flux path, is held internally and entirely in the material flux path, with the field- 
free magnetic vector potential A remaining in space surrounding the flux path. 


4 А coil will interact with either a magnetic field (i.e., it will interact with the curl 
of the A-potential which curl is a magnetic field), or an A-potential where no magnetic field is 
present, or simultaneously with a combination of both a curled A-potential (with magnetic field 
B) and a field-free A-potential (without magnetic field B). Indeed, there is a "ping pong" 
reiterative interaction between the two processes, constituting positive feedforward from each to 
the other, and positive feedback from each to the other. 


5 А simultaneous interaction of a coil with both а magnetic field (curl of A) and a 
field-free A potential produces electromagnetic energy in the form of voltage and current in an 
external circuit connected to the coil, and the net voltage and amperage (power) produced by the 
coil is a result of the summation of both simultaneous interactions with said coil and its Drude 
electrons and of the iterative "ping-pong" interactions between the two simultaneous interactions, 
and therefore the summation provides a greater coil output energy than is produced by the coil 
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Смт Even Part Two 19 


If these objects were space-craft, descriptions of them would be limited 
by the inability of the people of that age, to describe them except through the 
limited non-technical language of that day. Let us look at the language as 
used by Ezekiel Chapter 1, verse 4 — 


“And I looked, and behold, a whirlwind came out of the 
north, a great cloud, and a fire enfolding itself, and a bright- 
ness was about it, and out of the midst thereof as the colour 
of amber, out of the midst of the fire —* 


— End of quote. 


The whole of this chapter from Ezekiel probably contains the finest de- 
scription in the Bible of space-craft landing and of their crew, now let's take a 
look at Chapter 4, verse 22 and 23. 


“And the hand of the Lord was there upon me; and He 
said unto me, ‘Arise, go forth into the plain, and I will talk 
there with thee.’ Then I arose, and went forth into the plain; 
and behold, the glory of the Lord stood there, as the glory 
which I saw by the River Chebar; and I fell on my face." 


— End of quote. 


What kind of glory of the Lord was standing in the plain, where the 
Lord talked with Ezekiel? 


We read in Chapter One, that Ezekiel was sitting on the banks of the 
Chebar River when he saw the machine which looked to him like a whirl- 
wind, so the glory which he mentions in Chapter 4 would be the landed craft! 
‘The whole Chapter 10 contains another wonderful account by Ezekiel of an 
air-craft, or space ship. Let's look at verses 4 and 5 — 


“Then the glory of the Lord went up from the cherub, and 
stood over the threshold of the house; and the house was. 
Filled with the cloud, and the court was full of the brightness 
of the Lord's glory. And the sound of the cherubim’s wings 
was heard even to the outer court, as the voice of the Al- 
mighty God when He speaketh.” 


Orthodox beliefs have for so long become almost indelibly ingrained in 
mankind today that I do not suppose anyone will accept the ideas which I 
have tried to illustrate in this book. But write this for the few who are will: 
ing to do as Christ said, — "Open our eyes (and hearts) that we may see the 
truth, for there are none so blind as they who will not see.” 


from either the magnetic field (curled A) separately or the field-free A-potential separately. 
Further, the "ping-pong" iterative interaction adds additional energy collection and gain to the. 
electrical power output of the coil 


6. Multiple coils are wound on the material flux path, where magnetic flux is input 
to the material flux path from a permanent magnet, and where the material flux path holds 
internally all curl of A (magnetic field) from the permanent magnet's flux, so that magnetic field 
and magnetic flux from the permanent magnet are inside the closed material flux path, and so 
that no magnetic field is outside the closed material flux path, and so that a field-free magnetic 
vector potential A replenishes the curled A-potential held in the material flux path, and where the 
replenished field-free magnetic vector potential A occupies the space outside the material flux 
path and flows through the surrounding space. 


7 A broken 3-space symmetry exists of a magnetic dipole {16} of a permanent 
magnet, well-known in particle physics since 1957 but inexplicably not yet added into classical 
electrodynamics theory, wherein the broken symmetry of the magnetic dipole rigorously requires. 
that the dipole continually absorb magnetic energy from the active vacuum in unusable form, and 
requires that the broken symmetry output (re-emit) the magnetic energy in usable form as real 
‘magnetic field energy in 3-space and real magnetic vector potential in 3-space. And where the 
receipt of unusable EM energy, transduction into usable form, and output of the usable EM 
energy, constitutes a true negative resistance process (26, 43) resulting from the ongoing giant 
negentropy process (26, 43} engendered by the broken symmetry of the magnetic dipole of the 
permanent magnet. 


8 Whitaker's 1903 mathematical decomposition {1} of any scalar potential applies 
Whittaker decomposition to the magnetostatic scalar potential existing between the poles of the 
permanent magnet, revealing that the magnetostatic scalar potential of the permanent magnet is 
comprised of a set of harmonic longitudinal EM wavepairs, where each wavepair consists of a 
longitudinal EM wave and its phase conjugate replica wave. 


9. ‘The incoming half-set of Whittaker decomposition waves consists of the phase 
conjugate waves, which are all in the imaginary plane {26, 43} and continuously converging 
upon the magnetic charges of the permanent magnet dipole at the speed of light. The incoming, 
converging longitudinal EM waves are continuously absorbed from the imaginary plane by the 
‘magnetic charges (magnetic poles), so that the permanent magnet dipole is continuously 
replenished with time-like energy flow from the active vacuum environment, while continuously 
transducing the received time-like energy into 3-spatial energy, and outpouring real EM energy 
flow in the form of the longitudinal EM Whittaker waves {1} emitted in 3-space in all directions, 


10. The other half-set of the Whittaker decomposition waves, consisting of outgoing 
real EM Whittaker longitudinal waves {1} in 3-space, is continuously and freely emitted from 
the permanent magnet dipole charges (poles) and continuously diverges outward in space in all 
directions from the permanent magnet dipole at the speed of light. Thus there is revealed and 
used a process for a natural, continuous source of magnetic energy from the vacuum: a 
continuous EM wave energy flow convergence of electromagnetic energy from the vacuum to 
the magnetic dipole, but in the imaginary plane and hence constituting a continuous energy input 
in the form of imaginary power {26, 43}, with the absorbed magnetic energy being transduced 
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into real power and re-emitted in real 3-space in all directions, whereby the absorption of energy 
from the vacuum from the imaginary plane (time domain) is in 4-flow equilibrium with the re- 
emission of the absorbed energy in 3-space, but not in 3-flow equilibrium, and where the 
‘outgoing real magnetic energy provides the surrounding magnetic field and the surrounding 
‘magnetic vector potential of the permanent magnetic dipole. 


п In this manner the broken 3-symmetry of the magnetic dipole (permanent magnet) 
allows the dipole to continuously receive reactive power from the vacuum's time domain, 
transduce the reactive power into real EM power in 3-space, and re-emit the absorbed energy as 
real magnetic energy pouring into space and consisting of both a magnetic field and a magnetic. 
vector potential. Thus the permanent magnet, together with its Whittaker-decomposed {1} 
magnetostatic scalar potential between its poles, represents a dynamo and an energy transducer, 
continuously and freely receiving energy from an external source (the active vacuum) in the 
complex plane and transducing the received complex plane EM energy into real EM energy (26, 
43}, and radiating the real EM energy into real space as real EM power. EM energy flow 
conservation in 3-space is permissibly violated due to the broken 3-symmetry of the magnetic. 
dipole, but EM energy flow in 4-space is not violated and is rigorously conserved. ‘There is no 
law of nature which requires energy conservation in three dimensions and 3-space; instead, 
energy conservation is required by the laws of nature and physics in 

4-space. The additional condition usually assumed—that energy conservation is also always 
conserved in 3-space—is not required by nature, by physies, or by thermodynamics, and the 
additional 3-conservation requirement is removed by this process in any dipole, by the broken 
3-symmetry of the dipole. It is this newly recognized giant negentropy process advanced by 
Bearden {26}and extended by Evans and Bearden {43} which is directly utilized by this new 
power system process, in conjunction with directing and interacting material flux paths, 
intercepting coils, separation of curl of the A-potential (i.e., the B-field) and the field-free 
‘Acpotential (replenished from the vacuum), and interaction of a coil with a magnetic field and 
magnetic flux running through a material core through the coil, and with an extemal field-free 
magnetic potential reacting with the coil. The foregoing actions provide a magnetic system. 
which receives—via the permanent magnet dipole—replenishment EM energy from the active 
vacuum to the dipole, and from the dipole to the circuit and the space surrounding it, to enable. 
the permanent magnet to continuously furnish magnetic field and flux to a flux path in the 

process, and continuously furnish both the curl energy of the A-potential and the field-free 
‘energy of the A-potential replenished from the vacuum, and to have multiple coils interacting 
simultaneously with both curled A-potential and magnetic flux inside the coils, while also interacting 
simultaneously with field-free magnetic A-potential from the space in which the coil is 
‘embedded, such that excess energy is added to the interacting coils from the field-free A-potential in 
space, and where the field-free A-potential in space is continuously furnished by the permanent 
magnet dipole, and where the extra energy for the furnished field-free A-potential is continuously 
received by the permanent magnet dipole from the active vacuum exchange, via the process 
shown by Whittaker's decomposition {1} 


n. The difficulty heretofore experienced by designers, engineers, and scientists with 
using the magnetic energy continuously emitted to form the static field and magnetic scalar 
potential of a permanent magnet dipole, is that all schemes for using the magnetic energy have 
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relied on physical motion, or the input of energy to overcome the field of the permanent magnet, 
or other brute force methods. This invention provides a new process for a coil to extract excess 
EM energy from the magnetic vector potential energy in space from the permanent magnet, 

while simultaneously interacting with the magnetic field energy of the permanent magnet 

flowing through a flux path through the center of the coil but not in space surrounding the flux 
path. The Whittaker decomposition shows that when the system extracts EM energy from the 
magnetic vector potential A and magnetostatic scalar potential ¢ , the energy to continuously 
form and maintain the magnetic vector potential's vector current is continuously replenished 
from the vacuum by the convergent reactive EM power being input from the imaginary plane 
(time domain). Evans and Bearden {43} have also shown that, in the most general form of the 
vector potential deduced from the Sachs unified field theory, electromagnetic energy from the 
vacuum is given by the quatemion-valued canonical energy-momentum, Further, the most 
general form of the vector potential—i.e., flowing EM energy in vector potential form—has been 
shown by Evans and Bearden {43} to contain longitudinal and time-like components (energy 
currents), in agreement with the simpler Whittaker decomposition {1} as a special case, but 
‘much richer in available structure than Whittaker's decomposition. Evans and Bearden {43} 
have also shown that the scalar potential is in general a part of the quaternion-valued vector 
potential, and can be defined only through suitable choice of metric for a given experimental 
setup. They have shown the energy current in vacuum in this more advanced treatment in O(3) 
electrodynamics, and it is this demonstrated vacuum EM energy current which continuously 
replenishes any excess energy drawn from the permanent magnet dipole's magnetostatic scalar 
potential to replenish the curl of the A-potential (the magnetic B-field energy) held inside 

the material flux path powered by the magnet and also to replenish the field-free A-potential 
filling space around the material flux path. 


13 А special nanocrystalline material comprises the closed flux path powered by the 
permanent magnet, where the nanocrystalline material performs the highly special function of 
separating and retaining the curl energy of the A-potential (i.e., retaining the magnetic field energy) 
inside the material flux path along with the magnetic flux. The nanocrystalline material consists 
of coiled flat "tape" layers of material, with the layers acting in the fashion of a perfect toroid to 
retain all magnetic field (curled A-potential) inside the material, while having the curl-free 
‘Acpotential filling all space outside the nanocrystalline material 


14. This special nanocrystalline material may be further considered in the manner of a 
"layered" magnetic flux path material, wherein the "layers" are a molecule in thickness, and 
wherein essentially all eddy currents are eliminated or reduced to completely negligible 
magnitude, and wherein as a result the nanocrystalline material does not dissipate magnetic. 
energy from the flux path, and wherein as a result said nanocrystalline material does not produce 
eddy currents, and wherein as a result the nanocrystalline material does not exhibit heating since 
heat is scattered and dissipated energy, and no such scattering or dissipating of the magnetic flux 
energy occurs in the nanocrystalline material. Thus the system process is able to process 
significant power and energy without heating of the core flux path material at all, and without 
requiring cooling of the core material, these being characteristics having a remarkable advantage 
over other core materials subject to eddy currents, substantial heating, and the need for cooling. 
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15 ‘The magnetic flux from a permanent magnet provides a source of magnetic flux 
energy to and within the nanocrystalline material in a Пих path, such that the nanocrystalline 
material holds the magnetic field component (curl energy of the vector potential A) in the flux 
path while the flux path material itself is not further interacting with the field-free magnetic 
vector potential and its energy that fill the space around the closed material flux path, and where 
the field-free magnetic vector potential—in space extemal to the material flux path 
geometrically follows the directions and turns of the material flux path but outside it. 


16. Any coil immersed in the nanocrystalline material's magnetic vector potential in 
space, but not wound around a portion of said nanocrystalline flux path, will react to the 
‘magnetic vector potential and its energy. Each turn of a coil acts as a curl-operator, producing a 
magnetic field due to the received energy current from the magnetic vector potential. If an 
electrical current is passed through the coil, and if the magnetic flux produced by the electrical 
current in the coil is aligned with the magnetic flux that is produced by the coil's interaction with 
the magnetic vector potential from the nanocrystalline flux path material, then the two magnetic. 
vector potentials will vectorially add, so that ihe magnetic field produced by the current through 
the coil will be augmented due to the curl-operation of the coil now acting upon an increased 
magnetic vector potential summation consisting of the vector sum of the curled magnetic vector 
potential and the field-free magnetic vector potential. 


17. Any time-rate of change of a magnetic vector potential, either curled or curl-free, 
constitutes an electric field, which in an interacting pulsed coil produces pulsed voltage across 
the coil and pulsed current through the coil, and which produces current and power in a closed 
circuit loop consisting of the interacting coil and a connected external circuit. The excess 
‘magnetic energy is received by the circuit from the magnetic dipole of the permanent magnet 
(and replenished to the dipole from the time-like Whittaker energy currents from the active 
vacuum). The process transduces the excess magnetic energy into excess electrical energy, and 
outputs the excess electrical energy into electrical loads to power them, whereby the excess 
energy received and replenished from the active vacuum environment via the giant negentropy 
process of the permanent magnet dipole (26, 43} allows system COP to be greater than 1.0. 


18. Further, with COP>1.0, a fraction of the output electrical energy from the process 
and system can be extracted and positively fed back to the operator input of the system and 
process (such as the electrical energy fed to a driver coil), with governing and clamping control 
of the positive feedback energy magnitude, so that the system process becomes a self-powering 
process freely powering itself and its loads, receiving all the energy from an external energy 
source due to its broken symmetry in its vacuum exchange and the resulting giant negentropy 
process (26, 43) thereof, and thus constituting an open system far from thermodynamic 
equilibrium with its active environment, freely sell-regauging and powering itself and its load 
simultaneously by dissipation of energy freely received from its active environment. 


19. ‘The dual-action effect is increased in an interacting coil if the coil is wound 
around a portion of the nanocrystalline flux path, due to the permeability of the flux path as a 
‘magnetic core and the input of flux from the permanent magnet. In this case, the increased 
magnetic field produced inside the coil also interacts with the magnetic flux path core in its 
center, producing an increased change in the magnetic flux in the nanocrystalline material it 
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‘The coil interacting in such dual fashion thus has iterative "energy feedforward and feedback" 
between the two simultaneous processes, one process proceeding outward from inside, and the 
other proceeding inward from outside. А convergent series of summing energy additions 
(regaugings) thereby occurs in the coil, thus producing energy amplification in the coil 


20. ‘The combined aforementioned actions result in the coil increasing its energy 
‘output due to receiving and transducing extra energy from the magnetic flux of the permanent 
‘magnet, the magnetic field of the permanent magnet, and an extra field-free magnetic potential A 
surrounding the flux path and continuously furnished by the permanent magnet. The production 
of one or more potentials is also the production of one or more regaugings. As is well-known 
from electrodynamics and from gauge field theory, gauge freedom is permitted freely and at will 
In electrodynamics, regauging to change the potential of a system simultaneously changes 
(freely) the potential energy of the system. In the present process, this regauging is physically 
applied by (1) holding the curl of the A-potential inside the special nanocrystalline flux path 
material, (2) furnishing additional field-free magnetic vector potential A from the permanent 
magnet dipole, (3) continuously replenishing the potential and energy from the vacuum, 


21 This process provides for a permissible gain in the magnetic energy output of the 
interacting coil(s) for a given amount of energy input by the (a) operator to the active coil (used 
similar to a "primary" coil in a transmitter), or (b) a clamped, governed positive energy feedback 
of a fraction of the energy output from one output coil back to the input coil. This additional 
magnetic field energy output is retained in the nanocrystalline flux path, and the additional 
magnetic vector potential energy output moves through space surrounding the coil. The system. 
process of the invention thus is a new process for energy amplification, with the excess output 
energy being freely received from the vacuum and thence to the permanent magnet dipole, and 
thence from the permanent magnet dipole to the other parts of the system, via the giant 
negentropy process associated with the magnet dipole as shown by Evans and Bearden {43} and 
by Whittaker (11. 


22. Multiple coils wound around the special nanocrystalline material fluxpath will 
each and all exhibit regauging energy gain by the fore-described processes, with the energy 
continuously replenished from the vacuum to the source dipole and from the source dipole to 
process, via the process shown by Whittaker decomposition. 


23 Any scalar potential such as the magnetostatic scalar potential between the poles 
ofa permanent magnet, is a continually-replenished energy flow process {1, 26}, so that any 
system utilizing the output flow from the permanent magnet dipole and containing such 
permanent magnet dipole, is an open system far from equilibrium in the replenishing vacuum 
flux, as shown by the Whittaker decomposition {1} and more precisely expanded by Evans and 
Bearden {43} 

24 ‘The entropy of any open system in disequilibrium with its vacuum environment, 
is а priori less than the entropy of the same system in equilibrium, and in fact the entropy of such 
an open system cannot even be computed, as is stated by Lindsay and Margenau {20} and as is 
well-known in physics. 
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25 This process, producing an open system in disequilibrium with a recognized 
continuous source of energy (17-19, 26, 43}, is permitted to perform any or several or all of five 
functions: (1) self-order, (2) self-oscillate, (3) output more energy than the operator inputs (the 
excess energy is freely received from the active environment), (4) power itself and its loads and 
losses (all the energy is freely received from the active environment), and (5) exhibit negentropy. 
‘The process specified by this invention permits all five functions. For example, by extracting 
some of the output energy from an output section (coil) used in a system employing the process, 
and feeding the extracted energy back to the input section (сой), the energy gain of the system 
permits it to become self-oscillating and hence self. powering, while obeying energy 
conservation, the laws of physics, and the laws of thermodynamic 


26. Multiple feedforward and feedback sub-loops exist between the various parts of a 
complete flux path loop and A-potential flow loop, so that regenerative energy collection gains 
are developed in the various subprocesses of the overall process. The result is an overall 
feedback summation and overall feedforward summation, whereby the system process regauges 
itself with A-potential flow energy from the magnetic dipole, and the regauged energy 
continuously replenished and received from the active vacuum via the stated giant negentropy 
process. 


27. The system process consists of a magnetic negative resistor process, where energy 
is received freely in unusable form (pure reactive power from the time domain of the spacetime 
vacuum), transduced into usable form, and output in usable form as real EM energy flow in 
3-space (1, 26, 43} 


28. The system process is a permissible local energy gain process and a self- 
regauging process, freely increasing the process's and system's potential energy and receiving 
the regauging energy from the active vacuum via the giant negentropy process (26, 43}, and 
freely collecting and dissipating the excess regauging potential energy in loads. 


29 ‘The system process may be open-looped where the operator inputs some electrical 
‘energy and the system outputs more electrical energy than input by the operator, the excess 

energy being freely received from the permanent magnet dipole and from the vacuum to it via 

the giant negentropy process (26, 43}, with process transductions of the various energy forms 
between magnetic form and electrical form. 


30. The system process may be close-looped and "self powering”, where a portion of 
the amplified energy output is extracted, rigidly clamped in magnitude, and positively fed back 

to the input. This replaces the operator input entirely, with all energy input to the system process 
being received from the vacuum through the permanent magnet dipolaritys Whittaker 
decomposition and constituting direct system application of the stated giant negentropy process 
{26,43} 


31 ‘The system process is a magnetic regenerative gain process, outputting more 
‘energy than the operator himself inputs, with the excess energy received from the active vacuum 
via the broken 3-symmetry of the dipole which initiates and sustains the giant negentropy 
process {26, 43}, whereby EM energy continuously flows into the system from the complex 
plane (time domain), is transduced into usable magnetic energy in real 3-space, and is then. 
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transduced into ordinary electrical energy by the system process, thereby powering both the 
system and the loads. 


32 In an embodiment using the process, all coils exhibit energy gain and increased 
performance, as does the overall system. All coils are energy amplifying coils, each with gain in 
‘energy output greater than 1.0 compared to the same coil without simultaneous but separate 
exposure to and interaction with separate inputs of field-free magnetic potential and magnetic 
field, and without iterative positive feedback between the two simultaneous interactions. 


33. For power system processes, the combined process requires using at least one 
primary (active) coil in dual interaction with iterative feedback between the duals, and one 
secondary (passive) coil in dual interaction with iterative feedback between the duals, both on a 
common nanocrystalline flux path. The resulting "minimum configuration" embodiment 
produces a power system that is an open thermodynamic system, not in equilibrium with its 
external environmental energy source: to wit, the continuous inflow of EM energy from the. 
complex plane of the active vacuum into the permanent magnet dipole, and the continuous 
outflow of real magnetic energy from the permanent magnet dipole, with the holding of the 
‘magnetic field energy and magnetic flux energy inside the nanocrystalline material in the closed 
‘magnetic flux path, and with excess field-free magnetic vector potential filling the surrounding 
space, as continuously furnished by the permanent magnet dipole and continuously replenished 
to the dipole by the active vacuum due to the dipole's broken 3-symmetry in its vacuum energy 
exchange and the giant negentropy 4-space energy flow operation {26, 43} initiated thereby. 


34. This process permissibly violates 3-symmetry energy conservation, but rigorously 
obeys 4-symmetry energy conservation and thus is a process which has not previously been 
applied in electrical power systems. The basic excess energy input is received from an unusual 
source: the complex plane (time domain) of the locally curved and active spacetime (vacuum), as 
shown by the Whittaker decomposition {1} of the permanent magnet’s magnetostatic scalar 
potential between its poles, and as further demonstrated in several ALAS papers (39-41, 43], and 
as recognized by Bearden {26} and investigated more deeply by Evans and Bearden {43}. The 
energy into the nanocrystalline flux path material is input directly from the permanent magnet as 
‘magnet flux energy. From its dual interaction with two magnetic energy components, the active 
(driving) coil produces increased magnetic field flux in its center and thus in its interaction with 
the magnetic flux path and the magnetic flux in the flux path, and also produces increased 
‘magnetic flux back through the permanent magnet dipole, thereby altering the pole-strength of 

the permanent magnet, and also produces increased field-free A-potential in space surrounding 
the permanent magnet and surrounding the nanocrystalline flux path, and flowing geometrically 

in the direction taken by the nanocrystalline flux path. From its dual interaction with two 
‘magnetic vector potentials as well as two magnetic field components superposed, the passive 
(driven) coil produces increased EM field energy in the form of current and voltage out of the 
coil and into any conveniently attached external load for dissipation in the load by conventional 
‘means. 


35. ‘The process in this invention uses and applies an open system process for 
receiving excess energy from an external source (the permanent magnet flux and the permanent 
‘magnet A-potentials), and since the permanent magnet flux and permanent magnet A-potentials. 
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are continuously replenished from the vacuum via the broken 3-symmetry of the magnet 
dipolarity via its Whittaker decomposition {1}, the process is allowed to be adapted in systems 
to (a) produce СОР>1.0, and (b) be closed looped with clamped positive feedback from load 
‘output to input, so that the system powers itself and its load simultaneously. 


36. ‘The open system far from equilibrium process of this invention thus allows 
electromagnetic power systems to be developed that permissibly exhibit a coefficient of 
performance (COP) of COP>1.0. It allows electromagnetic power systems to be developed that. 
permissibly (a) power themselves and their loads and losses, (b) self-oscillate, and (c) exhibit 
negentropy. 

37. No laws of physics ог thermodynamics are violated in such open dissipative 
systems exhibiting increased efficiency, and conservation of energy laws are rigorously obeyed, 
Classical equilibrium thermodynamics does not apply and is permissibly violated. Instead, the 
thermodynamics of open systems far from thermodynamic equilibrium with their active 
environment in this case the active environment—tigorously applies {17-19}. 


38. This appears to be the first magnetic process deliberately utilizing and separating. 
special energy flow processes—associated in a curved spacetime with the permanent magnet's 
dipolarity—to provide true magnetic energy amplification, receiving the excess energy freely 
from the permanent magnet dipole, with said energy being continually replenished to the dipole 
from the imaginary plane in spacetime by the giant negentropy process (26, 43} 


39. This appears to be the first power system process which in open-loop mode 
receives electrical energy input by the operator or outside normal source, wherein the electrical 
energy input is transduced into magnetic energy flows, and wherein curled A-potential flow 
(magnetic field energy flow) is separated from field-free A-potential flow, and where dual and 
iterative "ping-pong" interactions of feedforward and feedback of energy occur in each active 
component, and wherein the feedforward and feedback ping pong interactions create local 
energy gain in each active component, and wherein the magnetic potential energy of the system 
is self-regauged and increased (receiving the excess by giant negentropy replenishment from the. 
active vacuum), and where the increased magnetic energy flow is then re-transduced into 
electrical energy and output to power loads, and wherein the output energy powering the loads is 
greater than the input energy provided by the operator. 


40. ‘The foregoing system functions as before described, wherein the system process 
positively feeds back a clamped fraction of its electrical output to its electrical input, resulting in 
a regenerative, energy-amplifying, self-regauging open system process which powers itself and 
its loads, the powering energy being freely received from the active vacuum curved spacetime 
via the giant negentropy process (1, 26, 431. 


41 ‘The process therefore appears to be the first process for an electrical power 
system which permissibly violates electromagnetic energy conservation in 

3-space, due to the use of the recognized and proven broken 3-symmetry of the dipole {16}, but 
while rigorously conserving electromagnetic energy in 4-space (26, 43}. It therefore appears to. 
be the first electrical power system process which enables the use of a clamped positive feedback 
from output to input in an electrical power system having COP>1.0 so that the system 
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continuously receives all the energy—to power its loads and losses—from the magnetic energy 
flow of a permanent magnet, with the energy flow being continually replenished to the 
permanent magnet by the energy circulation from the imaginary plane (as absorbed reactive 
power) and transduced into real power output by the magnet’s dipole, and with the freely 
received magnetic flux energy from the dipole being separated into field energy and magnetic 
vector potential energy. 


42 This appears to be the first СОР>1.0 electrical power system process that 
deliberately takes useful advantage of the fact that any amount of energy can be intercepted and 
collected from a potential, regardless of its magnitude, if sufficient intercepting charges (in this 
case, magnetic charges, or pole-strengths) are utilized. In this case, coils utilized around the 
special nanocrystalline core material interact with the field-free magnetic vector potential filling 
the space occupied by the electron spins in the Drude electron gas in the coils, while 
simultaneously the produced magnetic field in the coil due to its curl operation interacts with the 
localized magnetic field flux in the nanocrystalline flux path and core, and vice versa. In this 
way, effectively the energy interception and collection is multiplied beyond what is obtained by 
а coil with a core operating in normal magnetic field coupled to its magnetic vector potential in 
space. 


43 ‘This appears to be the first magnetic process that is a proven true negative 
resistance process, where "negative resistance process" is defined as a process whereby 
electromagnetic energy is continuously and freely received in unusable form, converted into 


usable form, and continuously output in usable form. 


E This appears to be the first power system process which deliberately uses energy 
to perform more than one joule of work per joule of energy, by transforming a given amount of 
energy into a different form, thereby performing work in the same amount upon a receiving 
medium while retaining the energy in its new form, then transforming that energy back into the 
first form again, thereby again performing work in the same amount upon the receiving medium 
again while retaining the energy back in its original form, and so on in "ping-pong" iterative 
fashion. The fraction of the energy that is retained from one transformation to the other 
determines the increase in energy of the medium receiving the work and thus being excited with 
kinetic energy, and thereby determines the energy gain of the power system in the multiplicity of 
such regenerative processes used in the system, 


45. This appears to be the first magnetic process for EM power systems which 
deliberately creates and uses curved local spacetime to provide continuous energy and action 
upon the process's active components and subprocesses. Sachs unified field model {44-46} as 
implemented by one ofits important subsets—O(3) electrodynamics per Evans {40) and 
Vigier—is implemented in the system to provide several specific local curvatures of spacetime, 
with excess energy being thereby regauged into the system and used to power loads, including a 
self-powering system which powers itself and its loads simultaneously, and also including an 
‘open-loop system wherein the operator inputs a little EM energy and obtains more EM energy 
being dissipated as work in the load, 
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RELATED ART 


‘There is believed to be no prior art in such true magnetic negative resistor processes for 

(1) utilizing curvatures of local spacetime to provide excess energy from spacetime input 
into the various active components of the system process, 

(2) — receiving EM energy from the spacetime vacuum in unusable reactive power form, 

(3) — having the permanent magnet dipole convert the received unusable EM energy into 
usable magnetic energy form, 

(4) splitting the magnetic energy output of the permanent magnet into separate magnetic. 
field flux and both curled and uncurled magnetic vector potential current, each traveling in a 
different spatial pathway, 

(5) — producing energy amplification by dual interaction of multiple simultaneous 


processes in a coil, with iterative feedforward and feedback between the simultaneous 
interactions, 


(6) — producing driving and driven coils both in curved spacetime and with their magnetic 
flux inside a nanocrystalline core inside said coils and with a field-free magnetic vector potential 
in the space in which the coil is embedded, and 


(7) transducing the excess magnetic energy available for output, into electrical energy, 


(8) outputting the excess energy as ordinary electrical energy—cons 
current—to power circuits and loads, 


ting of voltage and 


(9) — petmissibly exhibiting COP>1.0 while rigorously obeying energy conservation, the 
laws of physies, and the laws of thermodynamics, and 


(10) — being operated in either open-loop or closed loop operation, whereby in open-loop the 
‘operator inputs a lesser EM energy than is dissipated in the load, or whereby in closed loop 
operation a fraction of the output energy is positively fed back into the input to power the system 
and system process, while the remainder of the energy is dissipated in the load to power it. 


(11) Using and applying the extended work-energy theorem for a replenishing potential 
environment. 


This appears to be the first process to take advantage of the above listings of operations, 
functions, processes, and facts, whereby no heating or eddy current dissipation is produced in the 
cores of coils utilized in embodiments of the process, and whereby said process and 
embodiments output electrical power in loads without the need to cool the process components. 

The closest somewhat related work would appear to be the several patents of. Raymond 
C. Gelinas {52} in that these patents use the curl-free magnetic vector potential. All the Gelinas 
patents deal with communications and receivers and transmitters, have no application to 
electrical power systems, do not use additional EM energy extracted from a permanent magnet 
and replenished by the vacuum, do not use curved local spacetime, do not use the giant 
negentropy process, do not function as open systems far from equilibrium in their vacuum 
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150 Part Two ‘CHAPTER ELVEN 


In the early half of the sixteenth century, the Renaissance was just 
flowering into the Reformation. Times were something like our own. In 
those days, the mere printing of the Bible for all men to read was an invita- 
tion to be murdered (in the name of religion). Many persons were murdered; 
either because they were caught reading it, or because someone thought they 
should read it. Today, in the so called “modern age,” people are murdered 
because they differ from others in their beliefs. The writer and any others 
who dare to give an individual, unorthodox interpretation of the Bible, or 
parts of it, must be prepared to face an equal opposition; after all, was not 
Christ murdered because he dared to preach the truth: If the reader is sur- 
prised that I bring in the Bible and the religion of Christ into my story, he 
should not be, for the spacecraft and true religion go hand-in-hand. One can 
not make a sincere study of space-ships unless we wish to truly understand 
the will of God for man, for that is the real message of the people who come to 
earth from beyond. 


exchange, do not use iterative "ping-pong" feedforward and feedback in their various 
‘components to achieve gain, do symmetrically regauge themselves so that their excitation 
discharge is symmetrical and not asymmetrical, do not function as negative resistors, are not self- 
powering, cannot produce COP>1.0, cannot self-operate in closed-loop form, and can and do 
produce only COP<1.0. They therefore have no application to the field of the present invention, 


DESCRIPTION OF THE FIGURES AND SYSTEM OPERATION. 


The process in this invention is described in a description below and in the process gain 
block diagram cited below and attached as separate sheets, which are intended to be read in 
conjunction with the following set of drawings, which include (1) the background Lenz 
reactions, Poynting and Heaviside energy flow operations, Heaviside energy flow component, 
giant negentropy operation, Whittaker's decomposition of the scalar potential, and creation and 
use of curved local spacetime utilized in the invention, and (2) the principles, the functional 
block diagram, a physical laboratory test and phenomenology device, and the process operation 
of the invention as well as typical measurements of a laboratory proof-of-principle device. 


Figure 1 graphically shows Whittaker’s decomposition {1, 29, 30} of the scalar potential 
into a harmonic set of phase conjugate longitudinal EM wavepairs. The 3-symmetry of EM 
energy flow is broken (16, 26} by the dipolarity of the potential, and 4-symmetry in energy flow 
without 3-flow symmetry is implemented {1, 26} 


Figure 2 expresses this previously unexpected functioning of the scalar potential—or any 
dipolarity, including the magnetic dipole of a permanent magnet—as a true negative resistor 
{23}, receiving energy in unusable form, transducing it into usable form, and outputting it in 
usable form. 


Figure 3 shows the startling ramifications of this previously unsuspected process: an 
ongoing, free, negentropic reordering of a fraction of the local vacuum energy {26}, spreading at 
the speed of light in all directions from the moment of formation of the dipole, and continuing as 
long as the dipole and its broken 3-symmetry exists. We have previously stated {22, 25} that the 
energy input to the shaft of a generator, and the chemical energy of the battery, have nothing to 
do with powering the external circuit connected to the battery or the generator. Other than 
dissipation in internal losses, the available intemal energy dissipated by the generator or battery 
does not add a single joule/sec of energy flow to the external circuit. Instead, the available 
internal energy is dissipated internally and only to force the internal charges apart, forming the 
internal source dipole connected to the terminals. The input energy to a generator and expended 
by it, and the chemical energy available by a battery and expended by it, thus are expended only 
to continuously reform the source dipole that the closed current loop circuit continuously 
destroys. 


Once established, the source dipole applies the giant negentropy process (26, 43} shown 
in Figures 1, 2, and 3. Energy is continuously received by the dipole charges from the 
surrounding active and negentropically reordered vacuum (curved spacetime), transduced into 
usable form, and output as real EM energy flow in 3-space. The receipt of this energy as reactive 
power freely received from the vacuum, does not yet appear in present classical electrodynamics 
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texts, which texts do not include the vacuum interaction, much less the broken symmetry of the. 
source dipole in that vacuum exchange, even though such has been proven in particle physics. 
since the 19505. The present invention is believed to be the first applied process using thi 
previously omitted process of easily extracting energy from the vacuum and outputting it in 
usable transduced form as real EM energy flow, via the giant negentropy process {26, 43} 


‘The transduced EM energy received from the vacuum by the source dipole, pours out of 
the terminals of the battery or generator and out through space surrounding the transmissions 
lines and circuits connected to the terminals (Figure 4) as shown by Kraus {53}. As is well- 
known, the energy flow (Figure 4) fills all space surrounding the external circuit conductors out 
to an infinite lateral radius away {53}. This is an enormous EM energy flow—when one includes 
the space-filling nondiverged component discovered by Heaviside {10, 11}. This neglected vast 
nonintercepted, nondiverged energy flow component was never even considered by Poynting 
{9}, and was arbitrarily discarded by Lorentz {51} as "of no physical significance” 


Figure 5 shows that almost all that great EM energy flow pouring out of the terminals of 
the generator or battery and out through the surrounding space surrounding the transmission line 
conductors, misses the circuit entirely and is just wasted in conventional circuits having no 
iterative feedback and feedforward additional collection components and processes. In a simple 
circuit, for example, the arbitrarily discarded Heaviside nondiverged energy flow component 
‘may be some 10 trillion times in total rate of energy flow as the feeble Poynting component {9} 
that is intercepted by the surface charges in the circuit conductors and components, and diverged 
into the wires to power the Drude electrons and the loads and losses. 


Figure 6 illustrates the negative resistor process diagrammatically. The source dipole and 
the associated scalar potential between its poles act as a true negative resistor, receiving 
‘enormous EM energy from the surrounding vacuum in unusable form (via the giant negentropy 
process shown in Figure 3). The charges of the dipole absorb this unusable energy and transduce 
it into usable EM energy form, then re-radiate it as usable EM energy. This of course is 
precisely a negative resistor process. 


Figure 7 shows the integration trick which Lorentz originated to discard the perplexing 
and enormous Heaviside non-diverged energy flow component, while retaining the diverged 
(Poynting) energy flow component. In short, Lorentz’s procedure—still utilized by 
electrodynamicists to discard the embarrassing richness of EM energy poured out of every dipole 
and not intercepted and used by the attached external circuit for over a century has specifically 
and ubiquitously diverted electrodynamicists! attention away from the process described in this 
invention, 


We strongly iterate the following point: We have designed the process of this invention 
and its embodiments by and in accord with Sachs’ unified field theory and the Evans-Vigier O(3) 
electrodynamics subset of it. Consequently, all energy in mass-free spacetime is general 
relativistic in nature, modeling, and interpretation. The general relativity interpretation applies at. 
all times, including for the electrodynamics. Hence any local delta energy in spacetime is 
precisely of one and only one nature: a curvature of that local spacetime. A traveling EM wave 
thus becomes identically a traveling oscillation of a specialized curvature of spacetime. Further, 
wherever the wave exists its energy a priori curves that part of the spacetime. So EM waves, 
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fields, potentials, and energy flows always involve and identically are spacetime curvatures, 
structures, and dynamics. We also accent that time is always part of it, since what exists prior to 
“observation is spacetime, not space. Hence "energy currents in time" and "electromagnetic 
longitudinal waves in the time domain" are perfectly rational expressions and facts, albeit 
strange to the 136-year old classical electrodynamics stripped of its integration with general 
relativity. 


Figure 8 shows the relationship between a linearly moving magnetic vector potential Аз, 
a swirling or circulating Ac, the implementation of the Vx operator by the interacting coil and its 
‘moving charges, and the resulting magnetic field В. A, can also be defined as the vector 

potential Ø, if desired, where ©, is a vector potential and no longer the familiar scalar potential ¢ 
since O is in motion. If the coil is wound very tight and is very long (or closed such as in a very 
tight toroid), then the magnetic field B will be retained entirely inside the coil, while the field- 

free (curl-free) Ac will remain outside the coil. This illustrates one of the major unrecognized 
principles of the potential (such as A) being a flow process: What is usually considered to be the. 
energy in the potential in a given volume of space, is actually the "reaction cross section" of the 
potential in that volume. Conventional electrodynamicists and electrical engineers do not. 

calculate magnitudes of either fields or potentials, but only their reaction cross sections, usually 
for a unit point static charge assumed fixed at each point. We point out that this procedure 
calculates the divergence of energy from the potential, and hence the reaction cross section of the 
potential, but not the potential itself. 


The energy so calculated—in this case, the curl of the A Пом, being the magnetic field 
B—can in fact be diverted from the A potential flow through a volume of space into another 
different volume of space. The magnitude of the A potential flow will continue undiminished 
through the original volume of space, so long as the source dipole performing the giant. 
negentropy process and thus providing the continuous EM energy flow represented by A remain 
unchanged. In the case used in the process of this invention, we diverge the magnetic field 
energy from the A-flow, while simultaneously retaining all the A-potential energy flowing 
through the space outside the tightly wound coil. This is in fact an "energy collecting 
amplification” subprocess, and is no more mysterious than diverting a tiny flow of water from а 
nearly infinite river of flowing water, and having the river flow on apparently undiminished. In 
short, we may deliberately use the energy flow nature of the potential A in order to 
simultaneously separate it into two flows of different energy form, curled and uncurled. 


If we place a square pulse in the current of the coil in Figure 8, we also invoke the Lenz 
law reaction (Figure 9) to momentarily increase the current and hence the Ac and the action of 
Vx Ac = B, so that additional Ac energy and additional B energy are obtained. In this way, the 
energy gain is increased by the Lenz law effect—which is a regauging effect deliberately 
induced in the invention process by utilizing square pulse inputs. Then when the trailing edge of 
the pulse appears and sharply cuts off the pulse, a second Lenz law gain effect (Figure 9) is also 
produced, further increasing the energy gain in both Ac and in В. We use these two serial Lenz 
law effects to increase the potential energy of the system twice and also the collected field 
‘energy, thus allowing COP > 1.0 since during the regauging process the potential and the 
potential energy of the system are both increased freely, and so is the diversion of the increased 
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potential energy into B-field energy inside the coil. Both the changes increase the voltage drop 
across the coil and the current through it, translating the increased magnetic energy into usable 
electrical energy to power loads and losses. 


Figure 10 shows the cross section of an input coil, one form of input device. The input 
can be from a separate signal generator, in which case the system runs "open loop" and requires 
continuous input power, but still provides COP>1.0. Or, a portion of the output power can be 
extracted, clamped in magnitude, and positively fed back to the input, in which case the system 
runs "closed loop" and the operator need furnish no extemal power input. In either case, the 
system is an open system far from thermodynamic equilibrium with its active vacuum 
environment, freely receiving energy from said active environment to the dipole in the 
permanent magnet, and from the dipole out into the nanocrystalline material core in the form of 
‘magnetic field energy B, and in the space outside the core in the form of field-free A-potential. 
‘As can be seen, the B field energy is confined to the core material inside the coil, and the 
A-potential outside the core is field-free A. Any change in the B-field inside the core, is also a 
change in the B-field inside the coil and the coil interacts with it to produce current and voltage. 
Any change in the A-potential outside the core, also interacts with the coil which applies the 

Vx operator, thereby producing voltage and current in the coil and also producing additional 
B-field in the core material. In turn, this changes the B-field in the core, which produces more 
voltage and current in the coil and additional A-potential outside the coil, and so on. Hence there 
are dual iterative retroreflective interactions which increase the performance of the coil, making 
itan energy amplifying coil, and which also increase the COP of the system process. The output 
of the input coil is thus the alteration and increase of the B-field flux and energy in the core 
‘material, and an increase and alteration in the field-free A-potential surrounding the coil and 
‘moving around the circuit in the space surrounding the nanocrystalline core material flux path. 


Figure 11 shows the cross section of a typical output coil for either open-loop or closed- 
loop operation. The operation is identical to the operation of the input coil, except this coil 
‘outputs energy in the form of voltage and current to an external circuit, external load, ete., and 
also outputs energy from its reaction with the A-potential outside the flux path to the 
nanocrystalline flux path material in its core. The output coil receives its energy input from the 
field-free A-potential outside the nanocrystalline material flux path as well as from the B-field 
energy and magnetic flux inside the nanocrystalline flux path through its core. 


Further, the dual interaction processes and their mutual iterative interactions provide gain 
in both the A-potential energy outside the core material and the B-field energy and magnetic flux 
energy inside the core material 


Further, all coils on the core material thus serve as both output and input coils, and also 
have mutual iterative interactions with each other around the loop, coupled by the field-free 
external A-potential and the B-field and magnetic flux in the nanocrystalline material flux path 
acting as the cores of the coils. These interactions also provide gain in the kinetic energy 
produced in the Drude electron gas due to the iterative summation work performed upon the 
electrons to increase their energy. 


Further, these mutual iterative feedback and feedforward energy gains also change the 
flux back through the permanent magnet, altemating it, so that the pole strength of the magnet 
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alternates and increases. This in turn increases the dipolarity of the permanent magnet, which in 
turn increases the magnitude of the associated giant negentropy process {26, 43}. In turn this 
results in more energy received from the active vacuum by the permanent magnet, and also more 
‘energy output by said permanent magnet dipole to the core material and to the coils. 


‘Thus we have described a system and process having a multiplicity of iterative feedbacks 
and feedforwards from each component and subprocess, to every other component and 
subprocess, all increasing the energy collected in the system and furnished to the load. In open 
loop operation, this results in COP>1.0 permissibly, since the excess energy is freely received 
from an external source. In closed loop operation, the COP concept does not apply except with 
respect to operational efficiency. In that case, the operational efficiency is increased because 
more energy is obtained from the broken symmetry of the permanent dipole, and therefore 
additional energy is provided to the loads, compared to what the same permanent magnet can 
deliver when such iterative feedback and feedforward actions in such multiplicity are not. 
utilized. In closed loop operation, the system powers itself and its loads and losses 
simultaneously, with all the energy being freely supplied by the giant negentropy process of the 
permanent magnet dipole and the iterative asymmetrical self-regauging processes performed in 
the process 


Figure 12 is another view showing the major energy flows in an output coil section and 
subprocess, and the iterative dual inputs and interactions, of the basic scheme of operation of the 
process and its active component subprocesses, 


Figure 13 is another view showing the major energy flows in an input coil section and 
subprocess, and the iterative dual inputs and interactions, of the basic scheme of operation of the 
process and its active component subprocesses. 


Figure 14 is a diagrammatic block-diagram illustration of the components and processes 
in the system and system process, with the dual feedforward and feedbacks shown. It accents the 
overall system process gain due to the multiplicity of interactions and iterative interactions 
between the various system components and subprocesses, and further interactions with the dual 
local interactions and iterative feedforwards and feedbacks, thus providing a multiplicity of 
individual energy gain process and an overall energy gain process. 


Figure 15 shows a type embodiment of the system and system process, perhaps at a home 
and powering a variety of home appliances and loads. The system as shown is "jump-started” 
initially in open-loop mode, and once in stable operation is disconnected from the jump starter 
(such as a battery) to run in closed-loop operational mode. 


Figure 16 shows one of the former laboratory test build-ups embodying the process of the 
invention. This test prototype was used for proof-of-principle and phenomenology testing. 


Figure 17 shows a simplified block diagram of a basic embodiment demonstrating the 
process. Many of these build-ups were built to test various core materials, observe 
phenomenology, etc. The "square C's" of the flux path halves right and left, as shown in this 
Figure 17, were actually made as "half-circle C-shaped flux path halves" right and left in Figure 
16 above. 
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Figure 18 shows the measurement of the input to the actuator coil of the test unit of 
Figure 16 operated in open-loop mode. 

Figure 19 shows the measurement of the output of one of the output coils of the test unit 
of Figure 16 operated in open-loop mode. 

Figure 20 shows the output power in watts as a function of the input potential in volts, 
thus indicating the output versus potentialization sensitivity. The circles indicate actual 
‘measurements, and the curve has been curve-fitted to them. 

Figure 21 shows the COP of a single output сой power divided by the input power, as а 
function of input potentialization. The circles indicate actual measurements, and the curve has 
been curve-fitted to them. The second coil had the same power output and COP simultaneous 
so the net unit COP of the unit is double what is shown in the figure. 


Figure 22 shows the projected unit output power sensitivity versus voltage input, 
expected for the next prototype build-up now in progress. 

Figure 23 shows the projected unit COP versus input potentialization, expected for the 
next prototype build-up now in progress. We expect this type of unit to easily operate at the 
COP = 30 or COP = 40 level, with multiple kilowatt output power. 


RAMIFICATIONS 


Importance of the Process and Its Sub-Processes 


А process has been provided whereby useful electromagnetic energy may be extracted 
from the dipole of a permanent magnet, via the giant negentropy process (26, 43} associated 
with the magnetic dipole. In that process, an outflow of EM energy is continuously furnished by 
the magnet dipole in all directions in 3-space, and the energy to the dipole is freely furnished 
from the time-domain of the active vacuum (1, 26, 43}. Whittaker {1} unwittingly showed this 
giant negentropy mechanism in 1903, but failed to recognize its implications. Recent recognition 
of the mechanism and its implications for electrical power systems was accomplished by one of 
the inventors, Bearden {26} and then more deeply examined by Evans and Bearden {43} 


By using the principle that essentially unlimited energy can be withdrawn from (collected 
from) a potential, and the withdrawn energy will be replaced by the potentials negative resistor 
action using the giant negentropy mechanism {1, 26, 43}, a practical approach to free energy 
sources for self-powering and COP>1.0 electrical power systems anywhere in the universe is 
provided. 

By using the principle that iterative transformation of its form energy in a replenishing 
potential environment can be repeatedly reused to do work, so long as the form of the energy 
resulting at the completion of each work phase is retained and reprocessed, one joule of energy 
can be utilized to do many joules of work, as precisely permitted by the conservation of energy 
law with regauging. This is a major change to the work-energy theorem of electrodynamics 
which implicitly has assumed only a single change of form of the energy, followed by loss 
(escape from the system) of all the energy in the new form. In short, the present work-energy 
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theorem is only a special case valid under those assumed special conditions. The invented 
process takes advantage of the extended work-energy theorem where one joule of energy— 
accompanied by retention of the new form of energy resulting from work—can do multiple 
joules of work in a replenishing potential environment. 


By using the principle that one joule in “iterative form changing mode with retention” can 
do many joules of work upon a component of a system—to wit, upon the Drude electron gas in 

an electrical circuit, where the potential energy is increased by the increased kinetic energy of the 
electrons having the work done upon them—the extended work-energy theorem can be utilized 

to overpotentialize the receiving Drude electron gas, thereby regauging the system to add excess 
energy by gauge freedom and outputting more electrical energy to the load than is input to the 
system by the operator. 


By then dissipating in loads this excess energy collected in the Drude electron gas in the 
‘output circuit, the invented process provides greater energy to be dissipated in the load than is 
input by the operator. The combination of processes thus allows an electromagnetic system 
freely functioning as an open system not in equilibrium with its active vacuum (due to the giant 
negentropy mechanism (26, 43}), hence permitted to exhibit COP>1.0. In this way, more work 
‘output can be accomplished by the system process than the work that the operator must perform 
upon the system to operate it. 


By using the principle of governed, clamped positive feedback of a portion of the 
increased output back to the input, the system can be close-looped and can power itself and its 
load, with all the energy being furnished by self-regauging from the active vacuum as an external 
‘energy source, furnishing excess energy to the magnetic dipole's magnetostatic potential and 
associated magnetic vector potential, thereby replenishing energy withdrawn from said magnetic 
vector potential by the subprocesses in the overall system process. 


One system operating in closed-loop mode can also have one fraction of its output. 
devoted to "jump-starting” another such system in tandem, then switching the second system into 
self-powering closed-loop mode, then "jump-starting" another such system, which is then 
switched to self powering, and so on. In that way, multiple systems can be "piggy-backed" so 
that an exceptionally large power system consisting of a group of such "piggy-backing" systems 
can be produced. In case of system failure, all can be started again in the same series, by 
furnishing only the initial small input required to jump-start the first system of the group. In this 
way, very large power systems such as necessary to power automobiles, trucks, ships, trains, ete. 
can be produced, and yet the back-up jump starting source—such as a storage battery—can be 
very small, e.g., a simple flashlight battery. 


Implications for the Crisis in Oil Supplies Versus Energy Demands 


The implications are that a total revolution in transportation, electrical power systems, 
backup power systems, etc. is at hand. In the process, the electrical power is obtained freely and 
cleanly from the vacuum, from permanent magnet dipoles continuously replenished from the 
active vacuum via the giant negentropy process. 
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А more significant fraction of the electrical power system can thus be decentralized, and 
degradation in case of system failure will be graceful and local. Yet full use can still be made of 
the existing power grids and power systems. As an example, arrays of self-powering electrical 
heater systems can be developed and used to heat the boilers in many standard power systems, 
thereby stopping the burning of hydrocarbons in those plants, and drastically reducing the 
pollution of the biosphere and the lungs of living creatures including humans. This would allow 
а graceful phase-in of new, clean, self powering electrical power systems, reduction of 
hydrocarbon combustion for commercial electricity production, ready increase in electrical 
power to meet increasing world demands even in poor nations and developing countries, while 
capitalizing and using much of the present very large "sunk costs" investments in present large 
power systems. The core material fabrication is labor-intensive, so it is made in developing 
nations where such jobs are sorely needed and greatly benefit both the people and the nation. 

‘The dramatically increased use of and demand for these materials would thus stimulate 
substantial economie growth in those nations by providing many more jobs. 


The conversion of power systems and replacement in a fraction of them, can proceed at a 
very rapid pace, since production and scale-up of systems utilizing this system process can be 
very rapid because, except for the cores, all fabrication, parts, techniques, tooling, ete. are simple 
and standard and very economical 


Particularly at this time of oil crisis and particularly a shortage of refining facilites, a 
very rapid and permanent solution to the oil crisis and the rapidly increasing demand for 
electricity —and also much of the problem of the present pollution of the biosphere by 
combustion byproducts, and of the present global warming enhancement by the emitted COs 
from the hydrocarbon combustion—can be solved cheaply, economically, and quickly. 


The steady reduction and eventual near-elimination of hydrocarbon combustion in 
commercial power systems and transport, and dramatic reduction in nuclear fuel rod 
consumption, etc. will result in cleaner, cheaper, more easily maintained power systems and a 
reduction in the acreage required for these power systems. 


The gradual decentralization and localization of a substantial fraction of the presently 
centralized power grid will eliminate a significant fraction of power transmission costs, thereby 
lowering the price of electrical energy to the consumers. 


The scale-up weight-per-kilowatt of systems using this system process will be 
sufficiently low to enable rapid development of electrically powered transport media such as 
automobiles etc. These will have weight about the same as now, carry a small battery as a back- 
up "jump-starter", and will have very agile performance suitable for modern driving in heavy 
traffic. With fuel costs zeroed, the cost to the citizens of owning and operating vehicles will be 
reduced. Costs to the trucking industry, e.g., will be dramatically reduced, since fuel is a major 
cost item. In turn, since most goods are moved via the trucking industry, the lower transport 
costs will mean more economical sales prices of the goods. These are very powerful and 
beneficial economic advantages of the new process, 
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10. 


12. 


Some Specific Advantages 
‘The process allows electrical power sy 


tems having the following advantages: 


‘The systems can have a high output power to weight ratio Second generation equipment will 
have a very high output power to weight ratio. 


‘The systems can be highly portable for mobile applications. 


‘The size and output of the systems are easily scalable, and piggy-backing is simple. 


‘The systems will be rugged and reliable for use in hostile environments where conventional 
generators would fail or be extremely difficult to sustain. The systems can easily be 
environmentally shielded. 


‘The systems can function effectively in very wide operating temperature ranges and can be 
used where conventional batteries and fuel cells cannot function. As an example, it can. 
power a resistance heater to keep its own immediate environment continuously warm. It can 
also power electrostatic or magnetic cooling devices to keep the unit and its immediate 
environment cool in higher temperature environments, 


‘The system will have an extremely long life cycle and high reliability, allowing it to be 
placed where frequent maintenance is not possible 


The system uses no fuel or fuel transport, packaging, storage, and disposal systems and needs 
no intermediate refining facilities and operations. The resulting overhead and financial 
savings are vast and significant 


Use of the systems in a combined centralized and decentralized electrical power system 
provides survival of electric power and graceful degradation, rather than catastrophic. 
collapse, of electrical power in the presence of damage and destruction. This is particularly 
important since the greatest threat to America is now the threat of terrorist attacks against our 
cities, or against our fuel supplies, electrical power grids, etc. 


The systems produce no harmful emission, harmful or radioactive byproducts, hazardous. 
wastes, or biospheric pollutants. As usage is phased in world wide, a significant reduction of 
environmental pollutants and hazardous wastes will result, as will a cleaner biosphere. 


The systems can produce AC or DC power directly by simple electrical additions, and 
provide shaft power simultaneously. Frequency can be changed by frequency conversion. 


Coupled with normal electric motors, the systems can provide attractive power system 
alternatives for automobiles, tractors, trucks, aircraft, boats, ships, submarines, trains, and 
other vehicles, again without exhaust emissions, pollutants or harmful waste products and 
without fuel costs. 


‘The systems can be developed in small-system sizes, rugged and efficient, to replace the 
motors of hosts of small engine devices such as garden tractors, lawnmowers, power Saws, 
leaf blowers, etc. which are presently recognized to be very significant biospheric polluters. 
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‘The above descriptions provide illustrations of some of the presently envisioned preferred 
‘embodiments of this invention. 


Extension and Adaptation of the Process 


‘The process can be extended . For example, we have mentioned piggy-backing arrays of 
such systems for easily assembled, very large power plants. 


As another example, conversion to furnish either DC or AC, or combinations of either, at 
whatever frequencies are required, is easily accomplished by standard conversion techniques and. 
add-on systems. 


As another example: 


‘The process uses a multiplicity of positive energy feedforwards and feedbacks, and 
iterative change of the form of the energy between multiple states in a replenishing environment, 
to provide iterative gain by "ping-pong". As the number of feedback and feedforward operations 
are increased, it is possible to advance the system process into a region where the regenerative 
feeds produce an exponentially increasing curve of regauging energy and potential energy 
increase, with concomitant exponentially increasing curve of output energy. Material 
characteristics, saturation levels of cores, etc. provide "plateaus" where the exponentially rising 
‘output curve is leveled off and stabilized. By using spoiling and damping, such exponential 
increase in energy density of the system can be leveled off at specifically desired plateau regions, 
which can be easily adjusted at will, either manually or automatically in response to sensor 
inputs. By this means, these systems enable automatically self-regulating, sel-adapting power 
grids and power systems, which automatically adjust their state and operation according to the 
exact needs and conditions, changes of these needs and conditions, etc. without impact upon 
supporting fuel, transport, refining, storage, etc. These "exponential but plateau-curtailed" 
systems are capable of producing very large power-per-pound levels, and sustaining them 
without overheating, limited only by the saturation level of the core materials. Such new 
adaptations of the fundamental system process of this invention can be developed in 
straightforward manner in the second generation. 


‘The adaptations and alterations of the process are limited only by the ingenuity of the 
engineer and the particular needs of a given application, The process uses the laws of nature in a 
novel and extended manner, such as using one joule of input energy to cause many joules of 
‘output work to be done in the load. Many alternative subprocesses, embodiments, modifications 
and variations will be apparent to those skilled in the art of conventional electrical power 
systems and magneto-electric generators. 


REFERENCES: 

1. E T. Whittaker, "On the Partial Differential Equations of Mathematical Physics," 
Mathematische Annalen, Vol. 57, 1903, p. 333-355. Decomposes any scalar potential into a 
harmonic set of bidirectional EM longitudinal EM wavepairs, where each wavepair is 
comprised of a longitudinal EM wave and its phase conjugate replica wave. Dividing the 
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CHAPTER 12 


TRIBUTE то NIKOLA TESLA 
[First Ровно IN NEWSPAPERS 1943] 

‘The other day the most gifted man the world has known died, he left the 
world richer by over a thousand inventions that God allowed him to conceive. 
With the passing of Tesla I have lost a very old friend, and because of my in 
tense admiration for him I write this modest tribute 


At the age of eleven, I had two teachers, Mother and Tesla, From her I 
learnt about God. Electricity fascinated me even at that age and my first 
reader was Tesla's investigation of high frequency currents, and I think I 
knew more about Tesla's inventions at the age of twelve than most engineers 
do now. Not only did I know something about his wonderful ideas. But, my 
brother and 1 actually built a working model of his wireless power transmit- 
ter, sending power without wires (using only the earth) from Quebec City to 
the Lavel hills, a distance of fourteen miles; this was in 1906. 


And because I have lived and breathed Tesla the best part of my life, I 
know that his invention to end destructive wars (which he announced in 
1934) would have prevented the second world war if it had been adopted. For 
if this idea had not been practical Tesla would not have announced it, be- 
cause in spite of anything said to the contrary, he was never a wild dreamer. 
All around us we see proof of this, The new Shipshaw power system is one of 
Tesla's ‘wild’ dreams because it was he who invented the impossible thing of 
harnessing water power, and the hundred and one things, without which, no 
power generating and transmission system ean operate. Most, if not all, of 
our electric light and power are operated by means of current supplied by 

tem including means of 
generating, transmitting, and using this energy. He invented and built the 
first and only practical motor that would run on the A.C. current. 


machines of his invention; the alternating-current s 


It was characteristic of Tesla that he developed all of his ideas and ас- 
tually built them to perfection before he announced them, and that is the rea- 
son 1 have always taken it for granted that anything he made public must 
work. I wonder how many realize that the progress of industry during the 
past forty-five years is due to the inventions of Tesla: It may be rather diffi- 
cult to convince the average person, but the proof of this amazing statement 
can be seen all around us; a glance through the patent records, and a study of 
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overall waveset into two half-sets, we have one half-set comprised of incoming longitudinal 
ЕМ waves in the complex plane (the time domain) and a second half-set comprised of 
‘outgoing longitudinal EM waves in real 3-space. Hence the scalar potential represents a 
giant circulation of EM energy automatically established and maintained from the time- 
domain (complex plane) into the source dipole establishing the potential, with the absorbed. 
complex energy being transduced and re-emitted by the dipole in all directions in 3-space as 
real longitudinal EM wave energy establishing the EM fields and potentials (and their 
energy) associated with the dipole. 


“E, T. Whittaker, "On an Expression of the Electromagnetic Field Due to Electrons by Means 
of Two Scalar Potential Functions,” Proc. Lond. Math. Soc., Series 2, Vol. 1, 1904, p. 367- 
372. The paper was published in 1904 and orally delivered in 1903. Shows that all EM 
fields, potentials, and waves are comprised of two scalar EM potential functions. Whittaker's 
method is well-known in the treatment of transverse electric and transverse magnetic modes 
ofa cylindrical cavity or a waveguide. The Debye potentials and the Bromwich potentials are 
essentially radial components of the vector potentials of which Whittaker potentials are the 
real parts. Our further comment is that, since each of the scalar potentials used for the 
Whittaker functions has an internal Whittaker 1903 giant negentropic substructure and 
dynamics, then all present EM waves, fields, and potentials have—and are comprised of — 
vast intemal longitudinal EM wave structures and dynamics, 


P. Debye, Ann. Phys., Leipzig, Vol. 30, 1909, р. 57. Introduces a solution to Maxwell's 
equations in terms of two scalar potentials. These two scalar potentials are different from the 
two potentials utilized by E.T. Whittaker in 1904. 

A. Nisbet, Physica, Vol. 21, 1955, p. 799. Extends the Whittaker and Debye two-potential 
solutions of Maxwell’s equations to points within the source distribution. This is a full. 
generalization of the vector superpotentials (for media of arbitrary properties, together with 
their relations to such scalar potentials as those of Debye. 


W. H. McCrea, Proc. Roy. Soc. Lond. A, Vol. 240, 1957, p. 447. Gives the general 
properties in tensor form of superpotentials and their gauge transformations. His treatment is 
more concise than that of Nisbet, but entirely equivalent when translated into ordinary 
spacetime coordinates. 

Melba Phillips, “Classical Electrodynamics,” in Principles of Electrodynamics and 
Relativity, Vol. IV of Encyclopedia of Physics, edited by S. Flugge, Springer-Verlag, 1962. 
An excellent overview of superpotential theory. 


J. D. Jackson, Classical Electrodynamics, Second Edition, Wiley, New York, 1975, p. 219- 
221; 811-812. In symmetrically regauging the Heaviside-Maxwell equations, 
electrodynamicists and gauge field theorists assume that the potential energy of any EM 
system can be freely changed at will (i.e., that the system can first be asymmetrically 
regauged, due to the principle of gauge freedom). The symmetrical regauging is actually two 
asymmetrical regaugings carefully chosen so that the net force field (emf)—available for 
excitation discharge of the excited system—is zero. In circuits, this means that the back emf 
(across the source dipole) is precisely equal and antiphased to the forward emf (across the 
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external circuit with its loads and losses). Jackson's book does not even address circuits, as 
he so states in J. D. Jackson, "Surface charges on circuit wires and resistors play three roles, 
American Journal of Physies, 64(7), July 1996, p. 855-870. 

For operating EM systems, their initial potentialization (application of potential to the 
system to increase its potential energy available for further discharge) is asymmetrical a 
priori and universally used. Gauge field theory and its assumption of gauge freedom assures 
us of the validity of this theoretically work-free process of increasing the energy of the 
system. In real systems, a little switching cost ete. may be required, but minuscule in relation 
to the amount of extra potential energy that can be generated in the system at will. 

As shown by Jackson 1975, for the conventional EM model electrodynamicists actually 
select only a subset of the Maxwellian systems and deliberately discard the remaining 
Maxwellian subset. Following Lorentz, the electrodynamicists arbitrarily select two 
asymmetrical regaugings but precisely such that none of the initial excess regauging. 
energy—frvely received in the system by its potentialization—can subsequently be dissipated 
to power loads without equally destroying the system potentialization represented by the 
source dipole. This inanity occurs because the net force is deliberately brought to zero, thus 
consisting of equal forward and back emfs—or mmfs in a magnetic circuit). This custom 
produces much simpler equations for that remaining simpler subset of Maxwellian systems 
which are in equilibrium in their exchange with the active vacuum during their dissipation of 
the free regauging energy. 

Hence for more than a century it has been "customary" to arbitrarily discard all 
Maxwellian systems and subsystems which would asymmetrically regauge themselves during 
the discharge of their initial free excitation energy. This arbitrary, self-imposed condition is 
neither a law of nature nor a law of electrodynamics or thermodynamics. It is purely 
arbitrary. 

It assumes that half the gauge freedom's excess potential energy be dissipated internally 
(against the source dipole's back emf) to destroy any further energetic activity of the system 
by destroying the source dipolarity (any excess potential on the system, and hence any excess 
potential energy). 

‘The remaining half of the initial free gauge excitation energy is dissipated usefully in the 
stem's external loads and losses. This means that the remaining half the excitation energy 
is dissipated detrimentally by the system to destroy its own energetic operation. Since any 
real system has losses, the net result is that half the gauge freedom potential energy of the 
excited system is used to destroy the source dipole itself and all potentialization of the 
system, and less than half is used to power the loads. 

Since it requires as much additional energy to restore the source dipole as it required to 
destroy it, the operator then must furnish more energy to provide for continually restoring the 
dipole, than the system permits to be dissipated in the external loads. 

The set of Maxwellian systems arbitrarily discarded by the ubiquitous Lorentz regauging 
are precisely those open dissipative Maxwellian systems not in thermodynamic equilibrium. 
in their vacuum exchange. ‘Those are precisely the Maxwellian systems which do nor. 
forcibly and symmetrically regauge themselves in accord with the Lorentz condition during 
their excitation discharge. Those arbitrarily discarded Maxwellian systems are thereby free 
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to dissipate their gauge freedom initial "free-excitation" energy primarily in the external 

loads and losses, with much less being dissipated in the source dipole to destroy it. 

‘The performance of the arbitrarily discarded asymmetrically regauging Maxwellian 
systems is described by the thermodynamics of an open dissipative system not in equilibrium 
with its active environment, rather than by classical equilibrium thermodynamics. As is 
well-known in the thermodynamics of such systems (for which Prigogine received a Nobel. 
Prize in 1977), such open dissipative systems—Maxwellian or otherwise—are permitted to 
(1) self-order, (2) self-oscillate or self-rotate, (3) output more energy (e.g, to do useful work) 
than the operator must input (the excess energy is freely received from the external 
environment, in this case the active vacuum), (4) power itself and its load(s) simultaneously 
(all the energy is freely received from the external environment, in this case the active 
vacuum), and (5) exhibit negentropy. 

That our normal EM power systems do not exhibit COP>1.0 is purely a matter of the 
arbitrary design of the systems. They are all designed with closed current loop circuits, 
which can readily be shown to apply the Lorentz symmetrical regauging condition during 
their excitation discharge in the load. Hence all such systems—so long as the current in the 
loop is unitary (its charge carriers have the same m/q ratio) —an only exhibit COP<1.0 for a 
system with internal losses, or COP = 1.0 for a superconductive system with no internal 

losses. 

8. Editorial, "The transfer of energy," The Electrician, Vol. 27, July 10, 1891, p. 270-272. This 
editorial points out that Poynting himself gave Heaviside priority for discovering EM energy 
flow through space. 

9. 1. H. Poynting, "On the transfer of energy in the electromagnetic field,” Phil. Trans. Roy. 

Soc. Lond., Vol. 175, Part И, 1885, p. 343-361. Poynting got the direction of the flow 

wrong, which was later corrected by Heaviside. Further, Poynting considered only that very 

minor component of energy flow surrounding the circuit that actually strikes the circuit and 
enters it to power it. The enormous additional energy flow which is present but misses the 
circuit entirely and is usually wasted, was not considered by Poynting at all. 


10. Oliver Heaviside, "On the Forces, Stresses, and Fluxes of Energy in the Electromagnetic 
Field," Phil. Trans. Roy. Soc. Lond, 183A, 1893, p. 423-480. This followed previous 
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flow] takes place, in the vicinity of the wire, very nearly parallel to it, with a slight slope 
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perpendicularity is usually so small that I have sometimes spoken of them as being 
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43 


12. Sir Horace Lamb, Hydrodynamics, 1879, p. 210. Quoting: "There is an exact 
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of electric charge is called C violation, or charge conjugation violation, or sometimes 
particle-antiparticle asymmetry." And again, p. 184: "Since non-observables imply 
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It is usually not realized that Maxwell's equations are purely hydrodynamic equations 
and fluid mechanics rigorously applies {12}. Anything a fluid system can do, a Maxwellian 
system is permitted to do, a priori. So "electrical energy winds" and “electrical windmills" 
are indeed permitted {1, 26, 28, 29, 30, 31, 32, 33, 34, 35, 36, 37, 38, 39, 40, 41} in the 
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T. Е, Bearden, "Dark Matter or Dark Energy?", Journal of New Energy, 4(4), Spring 2000, p. 
4-11. This paper is also carried on the aforementioned and listed U.S. Department of Energy 
website http:/www.ott.doe.gov/electromagnetic/papersbooks html 

T. E. Bearden, "The Unnecessary Energy Crisis: How to Solve It Quickly," Association of 
Distinguished American Scientists Position Paper. This paper is also carried on Department 
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of the general theory of relativity." As Logunov and Loskutov pointed out, unfortunately this 
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152 Part Two CHAPTER TWEE 


Tesla's articles proves him the inventor of many things that others are given 
the credit for. There are many men who have tried to take away the credit for 
the radio invention, but from records to be found in his many lectures and. 
patents, it is proved without a doubt that he is the inventor. 


Many well known engineers have, in the years since 1896, made various 
forms of wireless machines, one and all using the basie principles invented by 
‘Tesla. They all use his oscillator-transformer in one form or another, and 
have designed new parts all using the same basic idea. The perfect radio has 
yet to be made, and when itis, it will be a Tesla machine; the so called mod. 
ern radio is not near perfect. In the future Tesla radio, all the power is sent 
from the transmitter. Tesla started his investigation of high frequency in 
1889; he gave a demonstration of transmission of this current without wires 
through the earth in 1891-1892; he gave an outline of this work before the 
Franklin Institute and National Electric Light Association in 1893; he ex- 
plained 


the plan to Prof. Helmholts with experiments, he stated it was practica- 
ble, and he perfected his system in 1896. In the summer of 1897 Lord Kelvin. 
(whom my father worked for in England) honoured him with a visit in New 
York. He was carried away with the idea but at first condemned it because he 
thought it was Hertz waves, but approved when he was shown that it was 
true conduction, and was transformed into the warmest of supporters. 


‘The basic idea of the Tesla system, used in every radio, is the oscillation 
transformer, consisting of capacity and inductance which may be connected 
and interconnected in two, three, or more circuits. Many interesting facts ean. 
be obtained from Tesla's patents which anyone can obtain from the U.S. Pat: 
ent Office.In those patents can be found the formula to end wars, and to send 
power to any part of the world, and even to other planets, without wires.I be- 
lieve that it was his idea when he obtained the patent of 1896, to send -the 
power in electrical energy from Niagara, to any part of the globe, without 
loss. 


This power in a slightly different manner is used to energize the war de- 
fonsive barrier.In this machine the energy is concentrated and built up toan 
enormous amount It then projects electrical controlled particles, enabling the 
conveyance to а great distance of thousands of horsepower, which nothing ean 
resist. 


Others have devoted considerable time, seeking a practical apparatus 
similar to that of Tesla. It is not surprising that they have not found it, be- 
‘cause the majority of professional scientists are tied down by hard and fast 


FIGURES 
The following figures (1-23) illustrate the major principles, process and subprocesses, 
functions, and test results of the process and its prototype embodiments. 


[rn Scalar Potential? 
E ж жже 
SE ea РЕ 2 Ая 
avg B N ДАЛ wavepsir ss 
Harmonics 
ЕЕЕ — 
‘SUBHARMONICS 
аара ET FA Wavepair #1 
ше = жж *. ЕТС. 


DISTANCE 


The Structure Is: 
= A harmonic set of longitudinal wavepairs. 

* In each wavepair the two waves superpose spatially, but travel in opposite 
directions. The two are phase conjugates and time-reversed replicas of each 
other. 

= The convergent wave set is in the imaginary plane, and hence is not observable. 

> The charge’s spin is 720 degrees, 320 in the real plane and 320 in the imaginary 
plane. 

* Hence the charge receives the complex convergent EM energy, transduces it into 
real EM energy, and emits enormous energy at the speed of light in all directions. 

* This produces the fields and potentials from the "source charge." 


Figure 1. The scalar potential is a harmonic set of phase conjugate 
longitudinal EM waves. 


Note: Decompose the potential * Receives enormous EM 
Between the end charges of the dipole energy in complex plane 
(similar to reactive power) 
Transduces it into real EM 
energy and emits И in all 
directions at the speed of light 
The emitted EM energy forms 
the fields and potentials and 
their energy, across space, 
from this "source dipole" 
" Basis established by E.T Whitaker, 
"On the Partal Diflerenal Equations 


of Mathematical Physics," Math, Ann, 
57, 383 (1903). Ignored since then. 


LEGEND 
—— 
Outgoing real EM energy 


Incoming complex EM energy. 


Figure 2. The dipole is a true negative resistor. 


Broken 3-space symmetry initiates jump to 4-space symmetry 
between complex plane and real plane. Energy flow is now 
Conserved in 4-space, but not in J-space. This is fne true negative. 
resistor effect, and a negentropic reordering of the vacuum. 
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Figure 3. The dipole's broken 3-symmetry initiates a spreading giant 
negentropic reordering of a fraction of the vacuum's energy. 
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Figure 4. Energy flow contours surrounding a transmission line. 


Heaviside component (nondiverged) 
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Figure 5. Heaviside and Poynting energy flow components. The Heaviside 
‘component is often 10 trillion times the Poynting component, but 
is simply wasted in ordinary single-pass energy flow circuits. 
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Figure 6. Negative resistance process vs. positive resistance process. A 


negative resistor receives energy in unusable form, transduces it, 


and outputs it in usable form. A positive resistor receives energy 
in usable form, and scatters it into unusable form. 
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The Lorentz procedure arbitrary discards the enormous 
Heaviside component tnat misses the circu entirely and is 
results in a non sequitur of fst magnitude in 


Figure 7. Lorentz's integration trick to discard the enormous Heaviside 
non-diverged energy flow component. 
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V, i, E to external circuit 


Figure 8. The A, and Ac vector potentials, B-field, and V» operator. 
The Vx operator operates on the Ac potential energy current, 
to produce normal B-field. 


When a small current through the coil is suddenly broken, 
momentarily a surge of increased current and voltage ensues. 


Inbal current Momentary current 


Та. Lenz's reaction is a suddenly increased effect which 
momentarily opposes a sudden change. | 
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Rectangular input pulse Lenz's Voltage-opposing pulse. 


1b. Two successive Lenz's reactions to two interruptions by 
leading and trailing edges of a rectangular pulse. 


Figure 9. Lenz's law reaction momentarily opposes a sudden change and 
increases the ongoing action which is to be changed. 
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Figure 10. Input coil for either open-loop or closed-loop operation. 
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rules of out of date theories, so that it is only on rare occasions, more often by 
pure chance, that a new principle is discovered. Tesla, on the other hand 
made his own theories and proved them by practical demonstration. There 
had always been a strange antagonism towards Tesla, chiefly because he was 
so glaringly straightforward and honest; he made fools of experts who said “It 
can't be done” by doing the impossible. Tesla gave the credit for his ability to 
discover astonishing new principles to his Maker, who gives this rare knowl 
edge to chosen individuals, who are thus ordained by Him to help mankind 
overcome some of their difficulties, 


pe se NOTE: Ore output col required] 
“7А (field-free) "~~. ‘ional utp cole may be 


(sea to increase feedionvard 
and feedback mtensly and tus 
increase gain and power cup 


Coi 


Magnetic tieid 
тиштей inside 
core material 


Input coi 
(ери energy) 


УЕ to extemal 
loads in open oo 
operation and alo with 
Traction led to input for 
Sosed сор operation 
and аб powering" 


Microcrystaline 
соге materal 


Figure 11. Output coil for either open-loop or closed-loop operation. Multiple 
output coils may be used in a variety of configurations. 
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Figure 12. Basic scheme showing dual energy inputs and interactions with the coil 
The output of each of these two interactions also "feeds forward" to the 
other interaction as an additional input to it, resulting in interative "pingpong" 
of additional energy collection in the circuit, providing energy gain. 
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Figure 13. Dual energy inputs to the coil result in amplifying coil-core interaction. 
Not shown are the other feed loops providing extra curl-free A input 
from the surrounding space and extra B input in the core. 
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Figure 14. Energy gain process using feedforward and feedback 
‘subprocesses providing individual energy gain operations. 
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Figure 15. Typical embodiment system and application. 
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Figure 16. Motionless Electromagnetic Generator (laboratory experiment), 
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Figure 17. Diagram of laboratory test prototype. 


Figure 18. MEG Input measurements. 


Figure 19. MEG output measurements. 


67 


Output 
powerin 
Wans 


СОР 


Circles represent actual measurements. 
Curve is filed to measurements. 


Z 3 3m и в я 
Input potential in volts 


Figure 20. MEG prototype potentialization sensitivity. 
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Figure 21. COP (power out versus power in), аз a funcion of 
sensitivity (open loop prototype) 
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Figure 23. MEG projected COP versus input voltage (test buildup 


in process). 
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Tom Bearden 


The Physics of Psionics 


Radionics Action 
At A Distance 


IN ANCIENT DEVELOPMENT SYTEMS IT 
WAS WELL KNOWN THAT THE MIND 
ITSELF WAS A FUNCTIONAL DEVICE, AND 
THAT THOUGHTS AND THOUGHTFORMS 
COULD FUNCTION AS DEVICES, INFLUENCING 


AND AFFECTING OTHER MINDS AND PHYSICAL 


MATERIAL. IT WAS ALSO UNDERSTOOD 


THAT THE THOUGHTFORMS HAD TO BE 


CRYSTAL CLEAR AND VERY STABLE. THIS 


CHAPTER 13 


TESLA'S INVENTION FOR DEFENSE BY ELECTRICAL ENERGY 


We know what the ‘scientific’ world thought about Nikola Tesla's state- 
ment which he made in 1934, that he had discovered a ‘new’ principle which 
made it possible to transmit an electrical force, in a beam (not a death ray), of 
infinitesimally small cross section, something close to one millionth of a 
square centimeter 


Because of its attitude towards anything new from Tesla, the scientific 
world lost (for a time at least) the secret of this new principle. One of the keys 
to it is in Tesla's statement, “There is no energy in matter other than that. 
received from the environment, “As I am writing this for the benefit of the 
man on the street, it would be well to state that electricity is the old fasl 
опей name for the thing which makes your Radio, T.V., ete. work, and lights 
up the world, and this new Tesla discovery is just another electrical machine. 
During his lifetime, Tesla had discovered, invented, and built many wonder- 
ful machines, among which are the Radio, Radar, T.V. and MANY OTHERS 
which I have already told you about. 


In a letter which I received from Tesla in 1932, he said that he had 
made an extraordinary new discovery, the key to which can be found in the 
Bible (Revelations), making it possible to send an electrie current of very 
small cross section, through the earth, above the earth, and under the sea; 
also to flash considerable amounts of energy through interstellar space to any 
distance without the slightest dispersion. This narrow beam is the secret of 
perfect T. V. of the future, also of Radar, and long distance telephones. By its 
use we can do away with the aerials, poles, towers and miero-wave reflectors, 
ete. Also by its means we can communicate with the planets, and, very in 
portant, provide power to operate a space ship, which is a big step from the 
rockets which blast one's head off. It eliminates the need to carry fuel, leav- 
ing more space for the payload. 


What is the secret of this discovery? How does it work? In the DEW 
line for instance, we have a line of stations, each one of which could be 
blasted off the earth. In the Tesla system, there are no ‘visible’ material sta- 
tions (poles, relays, ete). Instead, we peak the beam, in standing waves, at. 
predetermined intervals. The ‘peaks’ rise above the earth, or over the earth, 
at right angles to the feed wave (or beam). The peak can go up any distance 
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CRYSTAL CLEAR AND VERY STABLE. THIS 
DEMANDED A GREAT DEAL OF PRACTICE 
IN CONCENTRATION. EVENTUALLY IT WAS 
FOUND THAT THE STABILITY OF A 
PHYSICAL FORM OR DEVICE COULD 
MATERIALLY ASSIST THE MIND IN 
MAINTAINING STABILITY. IN ANCIENT 
TIMES MANY SUCH DEVICES WERE USED: 


THE DOWSING ROD, THE CRYSTAL BALL 


FOUND THAT THE STABILITY OF A 
PHYSICAL FORM OR DEVICE COULD 

MATERIALLY ASSIST THE MIND IN 
MAINTAINING STABILITY. IN ANCIENT 


TIMES MANY SUCH DEVICES WERE USED 


THE DOWSING ROD, THE CRYSTAL BALL 


THE STRING-AND-WEIGHT PSYCHIC 


PENDULUM, ETC 


IN THE 1800'S IT WAS DISCOVERED 

THAT ELECTRICAL DEVICES COULD BE 

USED AS TUNING ASSISTANTS. THIS 
LED THE DEVELOPMENT OF RADIONICS, 
THE NAME BEING INSPIRED BY THE NEW 


ELECTRICTY AND MAGNETISM 


DISCOVERIES, AND PARTICULARLY BY 


THE DISCOVERY OF ELECTROMAGNETIC 


RADIATION 


HIERONYMUS DETECTOR 
U.S. PATENT NUMBER 
2,482,773 
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- VIRTUAL PARTICLES 
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* PHYSICAL MATTER 


- FORM IN EQUILIBRIUM IN VPF* 

- VIOLENT VPF EXCHANGE WITH VACUUM 
- NEGATIVE CHARGE: VPF DIVERGENT 

- POSITIVE CHARGE: VPF CONVERGENT 


* TIME FLOW RATE 


- POSITIVE = DIVERGENT VPF 
+ NEGATIVE = CONVERGENT VPF 


THE SUBTLE NATURE OF THE EXTERNAL OBSERVER 


- ELECTROMAGNETICALLY 

> THUS OBSERVES NOTHING SUPERLIMINAL 
* ОНТ CANT CATON IT 
> SO НЕ CANT OUBERVE т 


* ELECTRON SHELLS SHIELD MOST MATTER 


* POSITIVE EM ENERGY INFERRED FROM INTERACTION WITH 
(NEGATIVE) CHARGES 


* ENERGY OUTSIDE EM DOMAIN, OR EXTRACTED FROM IT, 
WILL BE NEGATIVE ENERGY A PRIORI 


«THE DXPENOITURE OF ENERGY 
+ DISSIPATION (SCATTERING) OF COHERENCE 
ELECTROMAGNETIC 
* GRAVITATIONAL ENERGY IS 
+ STABILIZED (NONTRANSLA TING) EM ENERGY 
ENERGY 


- POTENTIAL 
- MOSTLY NUCLEAR ENERGY 
- MODEN INFOLDED EM ENERGY 


* BUT ALL 'ENERGY' IS JUST COHERENCE IN THE 
VIOLENT VPF OF VACUUM 
COHERENCE IS GRAVITATIONAL 


THUS ENERGY IS GRAVTATIONAL A PRIORI 
+ WORK IS THE EXPENDITURE OF ENERGY, AND THUS 
OF COMERENCE 


* ALL PRESENT DETECTORS 


- DETECT ONLY HALF OF WHAT'S THERE 


* EXAMPLE: RECOIL OF A VOLTMETER IS IGNORED 


- RECOIL АМО MEASURED ENERGIES ARE EQUAL 
RECOIL ENERGY 16 TIMEREVERSED 
- NEWTON'S THIRD LAW IGNORED 


* ENERGY THERE BEFORE MEASUREMENT IS 
GRAVITATIONAL (SINCE ALL ENERGY IS SO) 


* TMEFORWARO (EXTERNAL) (ЕМ) PART 
+ TIME-REVERSED (INTERNAL) РААТ 


PRINCIPLES OF SUBTLE ENERGY DETECTION 
* USE TWO STAGES IN THE DETECTOR 


ЕМ DETECTOR 
| SHIELD BOTH STAGES AGAINST NORMAL EM 


SOME INVENTORS OF SUBTLE 
ENERGY DETECTORS 


BECK'S SCALAR WAVE DETECTER 


* ESSENTIALLY AN INTEGRATING LONG DELAY LINE 
- 200 MILES OF FINE WIRE 
- SPECIAL CORE 


PHYSICS DISCIPLINES ARE 
PRESENTLY INCONSISTENT 
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GUANTUM NON-LOCALITY 


"THE NON-LOCAL ASPECT OF QUANTUM SYSTEMS 
IS ... A GENERAL PROPERTY OF NATURE, AND NOT 
JUST A FREAK SITUATION MANUFACTURED IN THE 
LABORATORY 


PAUL DAVIES, SUPERFORCE 
1984, P. 48 


A "LAW" OF NATURE 


"WHEN A PHYSICIST TALKS ABOUT 
A LAW HE MEANS SOME SORT OF 
RESTRICTION IN THE BEHAVIOR 

OF A CLASS OF SYSTEMS.” 


PAUL DAVIES, SUPERFORCE, 
1984, P. 53 
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which is a radius of the earth, from the transmitter to each peak, the beam, 
wags back and forth, or revolves around the earth at a predetermined speed 
of from one to 24,000 times per second. In doing this, it sets up secondary (or 
induced) currents, Any object coming within a peak (or beam) WILL CAUSE. 
SAID """""BEAM TO INDICATE THE FACT, which is felt at the transmitter sta- 
tion. The position of the object is thus seen, and can, if necessary, be de- 
stroyed, by means of the same peak or others, 

Tesla's machine, therefore sets up millions of invisible towers all over 
the world, under and above the land and sea, so nothing can pass or exist 
without detection, and by its peculiar action, a war head can be destroyed 
before it has time to leave home. This machine is therefore the answer to the 
murder rockets. How does it work and who will be the first to build it? The 
Soviets, or any one who can use their heads and read, might know how it 
works because "the secret of its operation can be found in Tesla's lec- 
tures. The scientific world ignored Tesla, and certainly, the western world 
ridiculed his most important ideas, Tesla once said, "The walls of Jericho 
wore made to fall through vibrating energy, directed against them by men 
who in tune with God, were skillful in the use of intensely simple machinery, 
but wonderfully effective, and I believe most firmly that when we come to 
know a little more than we yet know of how to manipulate the force of 
SOUND, we shall literally remove mountains through an application of the 
law of vibration. I do not regard the Bible narratives as myths; they are to 
me a scientific revelation, dim in places, I grant, but nevertheless, store- 
houses abundantly filled with the vast knowledge accumulated by the Godly 
and truly learned in ancient times. In the future, men and women who are 
truly in tune with God will continue to discover wonderful new inventions in 
the Bible put there by divine will for the good of mankind"*"*, 
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* EM WAVES CAN BE INFOLDED TO PRODUCE 
PURELY POTENTIAL STANDING WAVES, 
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UNIVERSALITY OF INTERNAL EM ENERGY 


* RECURSIVE RELATIONS OCCUR WIDELY IN 
PHYSICS 


- MOLECULAR GAS DIFFUSION 

* SCATTERING OF A GUANTUM PARTICLE 

> DIRECT INVOLVEMENT WITH SCHROEDINGER 
EGUATION 


* STRIKING FEATURE: A WHITTAKER-LIKE 
STRUCTURE 


- SUPERIMPOSED BIDIRECTIONAL PLANE WAVES 
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- WAVEFUNCTION ITSELF CAN BE COMPRISED OF 
THIS STRUCTURE 
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DR. FRITZ ALBERT POPP 


* "BIOPHOTON EMISSION: NEW EVIDENCE FOR COHERENCE 
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P575585. 
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CHAPTER 14 


COPY OF MY NOTICE PUBLISHED IN QUEBEC CITY NEWSPAPER, JANUARY 2, 1939. 


‘Concerning the strange Air-Craft which appeared at Lake Beauport, 
Quebec, Canada, at 2 o'clock in the morning of Tuesday, December 27, 1937, 
the drawings shown are made from marks left on the snow, by a very large 
object, which for the want of a better word, I name an “Air-Craft”. Because of 
the all too brief a glimpse, which I had of the strange craft (and almost total 
darkness), my description is mostly surmise. But the size of the machine is 
based on actual measurements taken immediately after it's departure. Tt is 
possible the machine is an experimental Blimp, or Air-Ship, that is in fact 
опе reasonable explanation, which, however, does not explain it's speed, lack 
of noise, or the mysterious power which can make people unconscious at a 
distance: Another explanation of the eraft, which is not so feasible, is that it 
comes from outer space, perhaps the planet Mars, or Venus: CERTAINLY it's 
mode of propulsion must be new, otherwise the craft would have been de- 
tected by the sound of the usual motors or jets as used on our aircraft. The 
only reason, which made me aware of it, is the fact that I have erected on my 
property; a Tesla Intruder Alarm. This instrument, which I have built from 
information outlined by Dr. Tesla, detects the intrusion of any object which. 
comes within it's working radius, which is adjustable to close range, or a 
great distance. My present testing apparatus consists of а 75 foot pale, on 
which is fastened a metal plate, the surface of which is sensitized, and by 
means of an amplifier and conductors, any heat impulse of an object within 
it's range, is recorded in my laboratory, where it is again amplified and re- 
layed to the alarm system. The most important feature of the system, is how. 
ever, an ultra-high-frequeney wave detector (also a Tesla invention), which is 
maintained in a poise in relation to normal surroundings, this also by means 
of a system of relays and amplifiers - sounds and records an alarm, if any. 
thing comes within it's range. 


"Therefore in the early hours of last Tuesday morning, my alarm 
sounded, (and under normal conditions I would have awakened, but I was in. 
profound sleep, induced by over-work) and I became aware of some distur- 
bance only by degrees, and when I actually woke the alarm was not sounding, 
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but heard the strange sound which I thought came from the Radio, but after 
a careful inspection of my alarm system, I found it had been in operation be- 
tween two and two thirty, and the reason I did not hear the alarm was an 
important part was fused, as if by a powerful current, evidence of some 
strange force on the mystery craft. This could be a new development of a for- 
eign country or something from outer space: If this can be used beyond the 
range of our weapons, it would place us at the mercy of any country who had 
it, a small force in a space flyer would make armed resistance futile. 


“Perhaps the oldest known records of space ships is found in the Hindu 
Classics-Hamayana and Maha Bharata of Ancient India, while the Annals of 
Thutmose Ш of Ancient Egypt (1504-1450 B.C.) which are in the Vatican, 
give many stories of "Fire-Cireles." There is also a space ship mentioned in 
Henry VI, Part 3, Act 2, Scene 1, by Shakespeare, and if one has the time to 
look through many other old dusty books, no doubt many other stories will be 
found. 


"The Bible is full of such accounts. It is well worth ones time to search 
through the Bible books; I will list a few which I found very interesting. You 
might have to study the stories before you can get the correct picture. Not is 
it an interesting game, but it will give one a new, and perhaps a better, un- 
derstanding of scripture. 1 hope so at any rate, so good hunting to you all. 


7 found these: Genesis 18: verses 1 to 3; Genesis 19: 24-26; Exodus 

2-5; Exodus 13: 21-22: Exodus 14: 24; Exodus 19: 9-16 and 20; Exodus 

‘& 24; Ш Kings 2: 1,9, 10, П; И Kings 6: 17; Psalms 

; Isaiah 9: 8; 

i 22, 23; Ezekiel 10: all 
| 10; Matthew 25: 13; Mark 13: 

:7; Revelation 14: 6; Revel 


chapter. Dı 
Luke 21: 
tion 19: 17. 


21; Matthew 11: 
‘Acts 1: 9 to 11; Revelation 
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UPDATE 


FEBRUARY, 2006 


IN THE HANDS OF A SKILLED OPERATOR, A 
RADIONICS DEVICE IS OFTEN MORE 
ACCURATE THAN THE FINEST MEDICAL TEST 
EQUIPMENT AVAILABLE TODAY, AND MUCH 


CHEAPER AND FASTER. IN ADDITION, SUCH 


TESTING AND DIAGNOSIS ADDS LITTLE OR NO 
DISTRESS TO THE PATIENT, AS THE RADIONICS 
PROCEDURES ARE TOTALLY NON-INVASIVE 
AND CAN BE PERFORMED AT A DISTANCE 


WITHOUT THE PRESENCE OF THE PATIENT. 


ITS OPERATION CANNOT BE DESCRIBED IN 
TERMS OF PRESENT ELECTRODYNAMICS AND 


ELECTRICAL ENGINEERING, WHICH ARE 


SERIOUSLY FLAWED, BUT THE FUNDAMENTAL 
BASIS FOR RADIONICS IS QUANTUM 
POTENTIAL THEORY, WHICH UNFORTUNATELY 
18 NOT GENERALLY KNOWN OR UNDERSTOOD 


BY MOST OF THE MEDICAL COMMUNITY. 


THIS WEIRD NEW RADIONICS PRESENTED 


A FORMIDABLE THREAT TO THE ORTHODOX 


MEDICAL ESTABLISHMENT, AND, IN THE U.S. AT 


LEAST, THESE DOGMATISTS CAME DOWN 
HARD ON THIS LATENT THREAT TO ITS 
HITHERTO UNCHALLENGED DOMINATION 
IN THE FIELO OF MEDICAL TREATMENT. 

ITS INQUISITION AND PURGE WAS MADE 
EASIER BY THE FACT THAT MANY CHARLATANS 
ALSO LEAPED INTO THE LUCRATIVE FIELD 
HAVING LITTLE OR NO ACTUAL DIAGNOSTIC 


ABILITY, AND PRESCRIBING MEANINGLESS 


ABILITY, AND PRESCRIBING MEANINGLESS 
AMULETS AND PLACEBOS FOR SERIOUSLY 
ILL PATIENTS, ALSO, THE STRANGENESS 
OF RADIONICS, SUCH AS THE ABILITY TO 
DIAGNOSE ILLNESS FROM A DROP OF 
BLOOD DRAWN FROM A PATIENT 
THOUSANDS OF MILES AWAY FROM THE 
DIAGNOSTICIAN AND THE RADIONICS 


DEVICE, ALIENATED MANY MEMBERS OF 


THE MEDICAL PROFESSION WHO SINCERELY 


BELIEVED THAT NO SUCH DIAGNOSIS WAS 
POSSIBLE, AND THAT ALL SUCH PSYCHIC 


DEMONSTRATIONS WERE FRAUDS. 


FURTHERMORE, THE RESULTS, EITHER 
DIAGNOSIS OR TREATMENT, WERE NOT 
USUALLY REPEATABLE BY ORDINARY 


PHYSICIANS AND INVESTIGATORS, SINCE 


THE PSYCHIC SKILL OF THE OPERATOR WAS 


DIRECTLY INVOLVED. 


THE RADIONICS PRACTICIONERS WERE 
HOUNDED INTO COURT, PROSECUTED, AND 
CONVICTED OF FRAUD AND PRACTICING 


MEDICINE WITHOUT A LICENCE 


SEVERAL PROMINENT RADIONICS PIONEERS 


SEVERAL PROMINENT RADIONICS PIONEERS 
WERE ACTUALLY HOUNDED TO DEATH 
WILHELM REICH AND RUTH DROWN BEING 


THE TWO MOST PROMINENT EXAMPLES. 


WHAT COULD HAVE BEEN A GREAT LEAP 


FORWARD IN MEDICAL SCIENCE IN THE 


U.S., AND THE BEGINNING OF THE 


DEVELOPMENT OF PSYCHOTRONICS, WAS 


WHAT COULD HAVE BEEN A GREAT LEAP 
FORWARD IN MEDICAL SCIENCE IN THE 
U.S., AND THE BEGINNING OF THE 
DEVELOPMENT OF PSYCHOTRONICS, WAS 
CRUSHED BY THE POWER, IGNORANCE. 
AND BIGOTRY OF ORTHODOXY. TO THIS DAY 
U.S. RADIONICS HAS NOT RECOVERED, AND 
U.S. RADIONICS PRACTITIONERS ARE А 


RARE BREED, LARGELY UNDERGROUND. 


RARE BREED, LARGELY UNDERGROUND 
WHO PERFORM THEIR EXPERIMENTS OR 


PROCEDURES IN PROTECTIVE SECRECY. 


THE QUANTUM POTENTIAL THEORY, WITH 
ITS MULTIPLY CONNECTED SPACE, WHICH 


MEANTIME, HAS BEEN COMMANDEERED BY 


THE WEAPONS SCIENTISTS, NOW FORMS THE 


BASIS OF THE MOST POWERFUL WEAPONS 


ITS MULTIPLY CONNECTED SPACE, WHICH 
MEANTIME, HAS BEEN COMMANDEERED BY 
THE WEAPONS SCIENTISTS, NOW FORMS THE 
BASIS OF THE MOST POWERFUL WEAPONS 


ON THE PLANET, WHICH ARE CURRENTLY 


POSSESSED ON-SITE BY ISRAEL, RUSSIA (FSU) 


THE U.K., BRAZIL, АМО RED CHINA 


TOM BEARDEN 


a 


SOME REMARKS FROM THE BOOK “RETURN OF THE DOVE” BY 
MARGARET STORM AND ARTHUR MATTHEWS. 


God said, “let there be light,” so He made Tesla, and 
there was light! 
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Foreword 


In the 1930s and 1940s, Royal Raymond Rife [1]. 
made revolutionary discoveries in microscopy, 
including development of novel microscopes that could 
see far beyond the accustomed one-tenth wavelength 
limitation according to Rayleigh theory. With his 
microscope, he was able to "see" ultramicroscopic 
living forms much smaller than anything considered in 
the observable state. It would appear that his. 
microscope was somehow capable of peering directly 
into the virtual state itself, and finding living forms at 
that level that were far beyond anything ever suspected 
by conventional science, even to this day. 


Obviously this work was dramatically controversial 
Rife went on to develop treatment methods and devices 
based on the new level of living organisms that his 
microscope revealed. In short, he arrived at essentially 
a new theory of disease, and did achieve success with 
his—to conventional scientists —completely 
unprecedented devices and methods of treating and 
healing. While we do not discuss his treatment 
methods in this paper, we do discuss the methods of 
Prioré, whom we believe to have used similar 
principles. So these discussions may shed some light 
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on Rife's therapeutic mechanisms also. 


Rife and others reported his results in the proper 
scientific literature. For his efforts, he was ostracized, 
essentially imprisoned in a medical treatment facility, 
broken, and rejected by his peers. His findings were 
harshly ridiculed and discredited. Finally escaping 
from his enforced confinement, Rife lived out his 
remaining years and died quietly and unknown, 


In the present paper it is not our purpose to address 
Rife's theory of disease or his treatment devices and 
methods. It is solely our purpose to propose a higher 
symmetry electrodynamics functioning of his 
microscope, as one possible explanation of the startling 
microscopy results he achieved. We will reveal what 
we are convinced is Rife's great secret: recursive. 
virtual state magnification (amplification) by iterative. 
difference frequency serial summation of vacuum 
engines. This is a substantial change from an earlier. 
mechanism proposed by the present author, which 
proved to be in error {1}. 


We accent that this is not a "standard electrodynamics" 
examination of the Rife microscope; normal U(1) 
electrodynamics and transverse EM waves contain no 
mechanisms that can explain the functioning of the 
instrument, Accordingly, since no such explanation is 
contained in the usual electrodynamics, one must of 
necessity turn to those available electrodynamics 
models that are of much higher symmetry than afforded 
by vector and tensor algebra. To show the fit to 
experiments, we must also address an enormous 
amount of the work performed by Prioré and his 
colleagues. Only in such EM models and their known 
fit to actual experiments are the additional phenomena 
and principles available that can possibly explain Rife's 
epochal results. 


Also, because of the importance of this unified field 
theory area, we include substantial references and 
additional extended discussions in the endnotes for 
further technical clarification. Thirty figures are added 
to illustrate the mate 
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The Rife Microscope 


The Rife microscope { [1] ] (Figure 1) cannot be made 
to work by normal optical principles at the level 
utilized by Rife. With normal optics, about one-tenth 
wavelength is as fine an optical resolution as one can 
get. Since Rife went far beyond that, it should be 
obvious that he was using optics and electrodynamics 
of a novel kind, and of a type not yet in the 
conventional textbook. 


We believe we are aware of the major 
principles used in Rife’s microscope, or at least some 
of them, but prior to 1998 we shied away from 
anything to do with the scope. My major interests have 
been in extracting EM energy from the vacuum and in 
developing a new kind of medical therapy utilizing 
higher symmetry electrodynamics—and thus unified 
field theory—to directly and slowly change cellular 
disease or disorder back to a normal previous state. 
Obviously, if one is to produce a microscope that 
"sees" optically further into the realm of smallness than 
any other microscope can conventionally do (even in 
theory), that microscope must be functioning in a 
higher electrodynamics mode rather than in the 
conventional one. 


In this paper, we will try to summarize some deep 
physics principles underlying the Rife microscope, at 
least as we see them terms of a higher symmetry EM 
model, and we cite some references for the bits and 
pieces. A more detailed explanation must wait for a 
future time and assistance from very high-level 
theorists. 


Introduction 


A good hint is this: Rife (Figure 2) often painfully 
adjusted his microscope stages for up to 24 hours 
before he finally got the instrument "focused." 
Immediately that shows it is not standard optical 
equipment. Well-made standard optics—and Rife's 
microscope was beautifully made—can be adjusted far 
more easily than that (in minutes!). 
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So far as we are aware, no one ever looked at the Rife 
work except through essentially rather orthodox 
electrodynamics and rather orthodox optics eyes. 
Normal optical theory permits resolution of about one 
tenth of the wavelength of the light used, and a few 
microscopes in the last few years have gone just a wee 
bit further. But none have gone anywhere to the degree 
of smallness that Rife reported. 


In our view, the orthodox approach to explaining the 
operation of Rife's microscope is doomed to fail from. 
the beginning. Even a very good scientist will fail with 
replication, if that approach is exclusively taken. An 
entire scientific team and substantial funding will not 
do any better, unless something technically deeper is 
understood and tackled from the outset. We give an 
overview of our approach to tackling that problem. To 
begin with, we must present some errors in 
electrodynamics and an omission in general relativity, 
so that we can develop the necessary background. The 
discussion is not simple and will require considerable 
development. Once the considerable background is 
developed, the application to the Rife microscope will 
be straightforward. 


Errors in Electrodynamics and Adjustments to 
General Relativity 


First, present electrodynamics itself has serious flaws 
and shortcomings, and needs substantial revision 
(121). As foundations scientist Bunge points ош {[3]} 


„it is not usually acknowledged that 
electrodynamics, both classical and 
quantal, are in a sad state.” 


Bunge (141) also said: 
^... the best modern physicist is the one who 
acknowledges that neither classical nor quantum 
physics are cut and dried, both being full of holes and 
in need of a vigorous overhauling not only to better 
cover their own domains but also to join smoothly so as 
to produce a coherent picture of the various levels of 
physical reality.” 
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The flaws in electrodynamics pass over into what has 
been constructed for optical theory—both linear and 
nonlinear—which just assumes the electrodynami 
a subset. 


For our purpose, we need to clarify what modern 
electrodynamics does and does not say about the 
massless vacuum, and about the state and form of EM 
entities—such as potentials, fields, and waves—created 
in it (in empty space) by matter dynamics, or acting 
from it (from empty space) onto matter and causing 
matter dynamics. 


Maxwell and all his peers believed firmly in the 
material ether, a thin material fluid filling all space and 
every crevice. To scientists at the time, not one single 
point in the universe was devoid of this material etheric 
fluid —this thin matter. The atom had not been 
discovered, the electron had not been discovered, and 
electricity was also considered a thin material fluid, 
Charge had no more meaning than “a piece of the 
electric fluid,” much like a cubic centimeter of water. 


Faraday ([51 } believed that the EM influence in space 
consisted of material lines of force which acted as taut 
strings under tension from some mysterious source. He 
believed that EM disturbances were just the transverse 
wave “perturbations” of these taut strings. In his 
concept, Faraday omitted the string holder or other 
agent producing the tensile forces upon the string 
(Figure 3). He thus omitted Newton’s third law from 
his electrodynamics concept. He also omitted precisely 
half the energy, by omitting the equal-energy time- 
reversed EM wave that accompanies the formation of 
every ordinary EM wave we take account of. In a 
receiving copper wire antenna, for example, not only 
do the electrons interact with the incoming fields, but 
so do the protons in the nuclei—though highly damped 
in amplitude by the proton's large mass with respect to 
the mass of a disturbed Drude electron. However, the 
two energetic interactions (of perturbed protons and 
perturbed electrons) are of equal energy magnitude. So 
in the conductor, equal energy is expended to move the 
lattice holes" (positrons) as is used to move the Drude 
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electrons, else field theory itself is falsified. Except in 
semiconductors, electrical engineers mostly just ignore 
the "disturbed lattice hole current” energy. 


Maxwell deliberately captured Faraday’s thinking, 
mathematically ([6] }, and so just assumed Faraday's 
lines of force and the “plucked tight string” transverse 
EM wave in the material ether ([7] } as well as the 
unexplained tension . The notion of the transverse EM 
wave in vacuum has essentially no other theoretical 
justification than that Faraday-Maxwell assumption 
and the observed "transverse waves" generated in the 
receiving "electric fluid in the conductor” in and on the 
Drude electrons. The transverse EM wave notion in 
vacuum was maintained only by discarding its missing 
antiwave that is always formed simultaneously in our 
transmitters and receivers (e.g., when we perturb the 
Drude electrons in a transmitting wire antenna, we also 
perturb the protons in the nuclei with the same energy. 
The two disturbances—proton disturbance in the 
nucleus and Drude electron disturbance in the Drude 
electron gas—perturb the local surrounding vacuum/ 
spacetime with equal energy, so in the vacuum "virtual 
particle flux gas” the two perturbations are 
energetically equal. The receiving wire receives both 
perturbation waves from the vacuum; one perturbs the 
electrons and the other perturbs the nuclei. Since the 
second wave is unaccounted, the perturbation of the 
nuclei is just considered a "mysterious force" that 
always appears. In a pumped phase conjugate mirror 
material, e.g., we interact the waves prior to their 
reaching the nuclei, by multi-wave mixing, Since the 
"causative" but neglected second wave coming in from 
space does not reach the nuclei, but are redirected to 
form the phase conjugate replica wave produced by the 
pumping, the mirror does not recoil and it does not 
exhibit Newtonian third law reaction. However, since 
electrodynamics omits the EM causative wave that 
generates Newton’s third law forces in the receiver, 
which in normal detection always appear, then 
presently electrodynamic fields are erroneously said to 
be devoid of Newton's third law reaction, To the 
contrary, the effects of that hidden, neglected EM cause 
of the Newtonian third law reaction do appear, either as 
recoil of the physical receiving antenna or as the 
production of the time-reverse phase conjugate replica 
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wave in optical pumping. But in standard 
electrodynamics, equal-and-opposite forces in the 
receiving antenna are assumed to arise "mystically" or 
from some hidden electrodynamic demon. The 
electrodynamic cause of Newton's third law has been 
lost since Maxwell wrote his theory. 


Maxwell, however, was careful to point out the ad hoc 
nature of assuming the stress in the vacuum, and that 
no mechanism for it had been discovered, nor was such 
a mechanism contained in his theory. Specifically, 
Maxwell said ([8] 


“It must be carefully borne in mind that 
we have made only one step in the theory 
of the action of the medium. We have 
supposed it to be in a state of stress, but 
we have not in any way accounted for this 
stress, or explained how it is maintained. 
This step, however, seems to me to be an 
important one, as it explains, by the action 
of the consecutive parts of the medium, 
phenomena which were formerly supposed 
to be explicable only by direct action at a 
dis 1 have not been able to make 
the next step, namely, to account by 
‘mechanical considerations for these 
stresses in the dielectric. I therefore leave 
the theory at this point, merely stating 
what are the other parts of the 
phenomenon of induction in dielectrics.” 


lance. 


Indeed, we now know of electrons and their spin. The 
longitudinally-constrained, spinning Drude electrons in 
receiving wires will gyroprecess laterally in the wire 
when an EM disturbance from the vacuum interacts 
with them, (Figure 4) It is well-known that these 
Drude electrons are highly restrained longitudinally 
down the wire; the longitudinal movement is the "drift" 
velocity and may be nominally only a few inches per 
hour. The lateral precession of the longitudinally 
constrained, spinning Drude electrons establishes that 
the incoming vacuum disturbance, before its interaction 
with the gyroelectrons, is longitudinal. Else one must 
discard electron spin, electron gyroprecession, and 
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indeed the theory of gyroscopic precession itself. In 
our view, the EM wave in vacuum is longitudinal, 
always has been, and always will be ([9] }. It also 
does not consist of EM force fields, contrary to present 
classical theory. Instead, only the potentiality ([10]] 
for the transverse force fields—should the 
longitudinally perturbed vacuum EM entity be 
intercepted by a spinning charged particle and interact 
with it—exists in mass-free space, as pointed out by 
Feynman. Quoting Feynman again ([11] ): 


We may think of E(x, у, z, t) and B(x, у, 
= 1) as giving the forces that would be 
experienced at the time t by a charge 
located at (x, y, z), with the condition that 
placing the charge there did not disturb. 
the positions or motion of all the other 
charges responsible for the fields." 


Rigorously the force fields exist only in and of matter. 
In matter-free space, there is no force at all in what we 
call the "field as it exists in massfree space" ([12] }. Е. 
g., Jackson states it this way ([13]]: 


"Most classical electrodynamicists continue to adhere 
10 the notion that the EM force field exists as such in 
the vacuum, but do admit that physically measurable 
quantities such as force somehow involve the product 
of charge and field." 


But again, Jackson also states ([14] }: 


“athe thing that eventually gets measured is a 
force..." "At the moment, the electric field can 
be defined as the force per unit charge acting at 
а given point. It is a vector function of position, 
denoted by E. One must be careful in its 
definition, however. It is not necessarily the 
force that one would observe by placing one unit 
of charge on a pith ball and placing it in 
position. The reason is that one unit of charge 
may be so large that its presence alters 
appreciably the field configuration of the array. 
Consequently one must use a limiting process 
whereby the ratio of the force on the small test 
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body to the charge on it is measured for smaller 
and smaller amounts of charge. Experimentally, 
this ratio and the direction of the force will 
become constant as the amount of test charge is 
made smaller and smaller. These limiting values 
of magnitude and direction define the magnitude 
and direction of the electric field E at the point 
in question. In symbols we may write F = qE 
where F is the force, E the electric field, and q 
the charge. In this equation it is assumed that 
the charge q is located at a point, and the force 
and the electric field are evaluated at that 
point.” 


As can be seen, much of the difficulty occurs because 
physicists continue to erroneously utilize an equation 
as if it were a definition. An equation defines nothing 
at all; it merely states that all the "things on the left" of 
the equality sign and all the "things on the right" have 
the same overall magnitudes. It does not define any of 
the things on the left or right, and so it tells us nothing 
at all about what anything in it really is. A definition 
requires an identity, not an equality. E.g., if we take as 
an identity the very equation advanced by Jackson's 
explanation above, we then have a definition: 


F=qE=>E=Fiq 


And now that identity clearly states that charged mass 
is a component of the E-field. Similar argument 
prevails for the B-field, etc. 


The identity also shows that E is not the magnitude of 
the force field at all, but is its local intensity at any 
given point in the E field, in terms of force per unit 
point static coulomb—a force formed in, on, and of the 
charged mass of the coulomb. The misstatement that E 
represents the magnitude of the field is another great 
non sequitur. No textbook gives the calculation of the 
magnitude of the E-field, though all purport to. 

Instead, they all give the calculation of the intensity of 
the E-field at each point in it. There is a great 
difference between the magnitude of an automobile's 
mounted tire and its pressure per sq. inch on the 
pavement. In all fairness, some of the better texts do 
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use the term "field intensity", at least occasionally. 


As defined, the EM force fields are effects produced 
in, on, and of charged matter and only in, on, and of 
charged matter. They are not at all the same effects 
produced in matter-free space (in the vacuum 
spacetime). The EM force field (in matter) is not the 
same as the "massfree" E-field in massfree spacetime. 
Ultimately, all that exists in spacetime are spacetime 
and changes to spacetime. 


We may accurately take the mass-free, force-free EM 
field to be a pattern of spacetime curvatures. The 
coupling of this spacetime curvature set, or any part of 
it, with charged mass, then constitutes an EM force 
field. Again, the problem is the hoary old mechanics 
notion of having a separate massless force acting upon 
a separate mass. No such thing exists in all nature, and 
mechanics should have been rather thoroughly 
overhauled long ago as a result of this horrendous 
foundations of mechanics error that is centuries old. 


In present classical electrodynamics—certainly the 
kind taught to electrical engineers and used in the 
electrical engineering discipline—the EM potential 
(LL5] ), field, and wave, as they truly exist in space and 
in the vacuum, are rigorously not prescribed at all. 
Instead, the effect of the "causal entity" as it exists in 
vacuum prior to interaction with charged mass, is used 
a if it were what exists in and on the charged mass as 
the effect of the interaction. (See Figure 5, Figure 6, 
and Figure 7). This substitution of the effect for the 
cause is arguably the greatest uncorrected error in 
classical electrodynamics today. It is a hangover from 
the old days of the material ether, and the refusal to 
change the Maxwell-Heaviside equations to eliminate 
that material ether assumption, once the Michelson- 
Morley experiments falsified it. This has long been 
known to foundations physicists, and to most of the 
better electrodynamicists as well. But it still seems to 
be known to very few electrical engineers! 


Many attempts have been made to “modify” the 
standard classical electrodynamics theory, but most 
have failed, For some reason, most of these attempted 
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‘Today there are many "Space Ships” flying about everywhere — their 
brilliant colours flashing like a peacock’s tail, many of them come to us over 
great cosmic lightways, winging their way even without wings, traveling 
about God's great playground, propelled by the sustaining breath of His love 
for His children — even the foolish ones who now need be foolish no longer, 
for that is what makes it a time here on the planet Earth. We need be foolish 
no longer! Now we can awaken, stretch our minds and hearts up, up, up, un- 
til we hit a star. We have been prodigals for the last millions of years and the 
diet of husks has been awful. But, the bad dream 
prepare for the feast — a grand and wonderful festival of human victory, 
which will last for two thousand years. By that time we will have long since 
forgotten about the husks and the past years of planetary isolation, and we 
will be out there riding the light ways in space-ships, hopping from star to 
star on our cosmic assignment, while the great symphony, of the spheres 
plays on and on and the angels sing’. Of course, we still have with us in these 
latter days, the dichards, the spoilsports, the serewballs, the odd balls, the 
sad sacks, and a whole assortment of wet blankets in a wide variety of sizes, 
shapes, and shades. They are the ones with the souped-up egos. They do not. 
buy the idea of spaceships, music of the spheres or the singing angels. They 
are the foolish ones who want to continue their foolishness. 


s over. We ean relax and 


In the hospital world that we have known for millions of years during 
our cosmic quarantine, it is correct to say that most of us have been foolish in 
the majority of our embodiments. We have been dreadful phonies, strictly 
hams, acting out roles on a stage called the world, a stage like a mixed-up, 
upside-down cake, with an animated crazy quilt for a platter, with such a de- 
sign for living, it is a matter of no wonderment that whoever-is-in-charge had. 
to send flying saucers to rescue us, warn, cajole or to just haul some of us off 
to a new dumping ground, to a new sort of hospital planet devoted exclusively 
to drying out wet blankets and removing the sadness from sacks — and that, 
if you please, just at the moment when the chemise became high fashion. But. 
those of us who are left here on the planet earth, who will continue our living 
here after the saucers have flown the cracked cups away to a new repair 
shop, — well, we will have a whale of a clean-up job ahead of us because this 
globe has been lacking in good housekeeping for a long, long time. We will 
have to step out and keep up with the Joneses, only this time they don't live. 
down the street; they live up there on those gay sparkling spheres called Ve- 
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modifications seem to have accepted the present 
"matter-to-matter transform” approach (Figure 8) of 
present electrodynamics, failing to see that the two 
missing transforms of matter-to-spacetime and 
spacetime-to-matter (Figure 9) are in fact just general 
relativity itself ([16], [17] } Тһе solution for adding 
the missing two transforms into electrodynamics 
therefore may lie in “infolding” general relativity 
directly within electrodynamics, rather than placing the 
two on an equal footing. That requires the analysis of 
the supersystem rather than the system, a concept 
which will be discussed shortly. Figure 10 shows the 
utilization of the "vacuum engine" that results from this 
"infolded GR" solution. 


To our knowledge, the Sachs unified field theory {[18] 
a,b,e,d,e) is presently the only practical unified field 
theory that can be directly engineered by higher 
symmetry electrodynamics, such as the O(3) group 
mmetry EM model advanced by Evans and Vigier 
and perfected by Evans ([19] }. The engineering 
power of Sachs’ theory is remarkable ([20] }, and the O 
(3) electrodynamics has been shown by Evans to be ап 
important subset of the unified electrodynamics in 
Sachs! theory. 


Let us examine that statement a little deeper. 


In classical electrodynamics the sources of all EM 
potentials, fields, waves, and their energies are 
assumed to be the charges—which are assumed to 
somehow act as perpetual motion machines that 
continuously create and pour out all that EM energy in 
the fields and potentials associated with the charge as 
their "source", This outpouring of 3-space energy 
comprising and establishing the associated potentials 
and fields eventually fills all space with energy. АП 
the charges and dipoles present in the universe since 
shortly after its formation have done this for some 14 
billion years. 


Yet in classical EM—with all the existing charges in 
the universe implicitly assumed to continuously pour 
out energy into all of space, and most having done so 
for billions of years—inexplicably space is then 
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considered to be an emptiness having no interactive 
energetic exchange with the charge at all ([21] }. That 
of course is a non sequitur because it involves a total 
contradiction of the conservation of energy law. If 
there is no active energy in spacetime for the charged 
particle to receive and then output in 3-space, then the 
energy conservation is falsified by every charge and 
every dipole. 


In particle physics the inactive vacuum concept is 
known to be quite wrong, else the charge creates 
energy from nothing. That would violate the most 
sacrosanct law in physics: that energy can neither be 
created nor destroyed. So electrodynamics—both 
classical and quantum, neither of which contains the 
solution to this source charge problem—is in gross 
violation of conservation of energy laws, because it 
assumes that the charge is solely the source of its 
associated fields and potentials and their energy 

( [22] } and that it accordingly creates all that energy it 
has poured out since the beginning of the universe. 


Presently the electrical engineer implicitly assumes 
total violation of the conservation of energy law with 
every equation he writes, and is blissfully unaware of it. 


Particle physicists, however, have done much better 
and published and incorporated their results, although 
inexplicably the mainstream electrodynamicists have 
not changed their own model accordingly. Particle 
physicists have known and shown for more than 40 
years that (i) space is a seething inferno of EM energy 
{231}, Gi) a charge continually undergoes a violent 
energy exchange (see Figure 11) with the vacuum EM 
flux. That exchange is what a charged mass is doing, 
to make it a "charged mass"), and (iii) the charge is a 
broken symmetry in that violent energetic flux of the 
vacuum. "Broken symmetry" means that the charge 
disrupts and alters part of that virtual particle flux to 
observable EM energy flux (see again Figures 5, 6. and 
7). The charge continually absorbs virtual energy from 
the vacuum, radiates some of that absorbed energy 
back to the vacuum in virtual form, but integrates and 
radiates the remainder in a flow of potentially 
observable energy—the energy flow discovered by 
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Poynting ([24] } and Heaviside ([25] ) after Maxwell 
was already deceased. 


So what does the source charge really do? It coheres, 
transduces, and gates some of its virtual energy ([26] } 
received from the vacuum, into an EM energy flow 
going out in all directions in 3-space from that source 
charge. Contrary to present electrodynamics, this 
energy flow is actually longitudinal and bidirectional 
(1271, [28] , [29] , [30]), with energy going out in 3- 
space from the charge to every point in the universe, 
and with energy coming from every point in the 
universe back to the charge through the time domain. 
But as reinterpreted (22 b), Whittaker ([31] showed 
in 1903 that any such bidirectional EM flow of energy 
—reinterpreted with the input energy to the charge 
coming from the time-domain, and the output energy 
from the charge being emitted into 3-space, comprises 
a scalar potential. This also agrees with quantum field 


theory (1321) 


See Figure 12. As it really exists in space, a scalar 
potential is a harmonic set of bidirectional EM energy 
flows, with the "bidirectional" EM waves being 
outgoing EM waves in 3-space caused by interaction 
with the source charge or dipole of incoming time- 
polarized EM waves. There is a set of outgoing EM 
longitudinal waves in 3-space, perfectly correlated with 
a set of incoming time-polarized EM waves in the time 
domain, Hence one time-polarized EM "causal" wave 
couples with one outgoing longitudinal EM wave in 3- 
space. It is this scalar EM wave coupling (combining) 
with longitudinal EM wave coupling, in a harmonic set 
of phase conjugate pairs, that constitutes the scalar EM 
potential. 


In short, all EM energy in 3-space comes from the time 
domain. 


After all, no observable persists continuously in time. 
Any observable is a frozen 3-space momentary 
snapshot of an ongoing 4-space interaction. It is the 
result of a d/dt operation imposed upon LLLT 
spacetime, to yield a momentary LLL by 
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d/dt(LLLT) => LLL 


What we see as the "motion of an object in 3-space" is 
actually the ensemble of a continual serial iteration of 
such "frozen 3-space snapshots” of each observable 
part of the object, much as the iterative frames of a 
movie film are seen as a continuously moving picture. 


In Whitaker's bidirectional energy flow associated 
with the source charge, electrodynamicists—including 
Whittaker himself—assumed that a point positive 
coulomb of charge is located at each and every point in 
space. (Figure 5, Figure 6, and Figure 7). A tiny bit of 
the impinging EM energy flow "from" the distant 
source charge ([33] } is geometrically intercepted and 
diverted by the observing/detecting point charge to 
streamline around it, creating a “swirl around" of 
diverted energy flow. As can be seen, only a tiny 
portion of the impinging and passing EM energy 

stream in 3-space is diverged into the swirl. This is 
rather like a small diverted whirlpool of water forming 
around a stable rock in a flowing river. In 
electrodynamics the amount of energy in that “diverged 
whirlpool" is said to be the "collected" energy 
appearing upon that point charge (upon that fixed 
rock). That amount of energy swirled by the 
intercepting point coulomb at a given point in space, is 
then erroneously said to be the magnitude of the 
potential (the magnitude of the entire river). Itis no 
such thing. The small fraction of the potential that is 
diverted from the potential's flowing rivers of energy, is 
not that the magnitude of that potential (the magnitude 
of the entire set of flowing rivers themselves!) And it 
is certainly not “identically” the river itself! At best it 
is a measure of the intensity of the potential (the local 
intensity of all those internal rivers of energy flow) at 
that point occupied by the intercepting/diverting rock. 


The point is, as defined and used in conventional 
electrodynamics, the potential occurs only after the 
vacuum EM entity’s reaction with the intercepting 
mass, and is defined only as the effect produced upon 
that coulomb by the causative potential's interaction. 
Literally, the potential (the cause) is erroneously 
defined as the “excitation” or “excess energy” it locally 
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produces as an effect upon a unit point intercepting/ 
collecting charge. 


Ironically, it appears that no electrodynamicist. 
calculates the magnitude of the actual potential as it 
exists in vacuum-spacetime, before its interaction with 
charge ([34], [35] }. Its magnitude is enormous, since 
the potential may extend over all space, and energy can 
be intercepted and collected by a charge placed at any 
point therein, or from charges placed at every point 
therein. 


Certainly no rigorous definition of the potential 
presently exists in physics; the reader is challenged to 
check for himself or herself. No legitimate definition 
can exist for the potential, until the little matter is 
resolved of its present erroneous definition only "in and 
on and deviated by" charged matter, contradicted by 
the simultaneous assumption that it does exist in mass- 
free space in undeviated form. What is deviated from 
the potential, is not the potential itself. A part of 
something torn out of that something at one point in 
itself, is not the whole. The local effect cannot be 
substituted for the entire nonlocal cause—only a small 
part of which interacts locally. 


The EM force field is similarly defined—only for 
charge mass interception, and only as an effect 
produced upon the intercepting charge. (See again 
Figures 5, 6, and 7.) A flow of water across a rock (or 
the wind on a rock in the desert) produces a “pileup” of 
fluid on the windward side, and a lesser “pileup” on the 
downwind side. The difference (called the "gradient") 
in the energy density collected across the standard 
charge (rock) produces a “difference in pressure” on 
the rock—in other words, a force per interacting rock. 
That effect is erroneously taken to be the EM field 
itself, when rigorously it is only the reaction cro: 
section of the EM field. Again, rigorously this EM 
field as defined in electrodynamics only exists as the 
effect that occurs upon an intercepting standard charge 


or "rock" ([36]]. 


Since the EM wave "in space” is erroneously said to be 
made of varying EM fields, it too is defined only as the 
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effect upon the intercepting charged mass, after the 
vacuum EM wave entity—whatever it is—has 
interacted with the charge and changed the charge 
translationally and energetically. Specifically, the 
present "EM wave in vacuum" in the literature is not at 
all what is presented and taught in undergraduate texts, 
and even the standard illustration of "oscillating E-field 
and B-field vectors" lateral to the line of motion of the 
wave is horribly wrong. E.g., Dr. Robert Romer, 
former editor of American Journal of Physics, has 
taken that error to task as follows ( [37] ]: 


"...that dreadful diagram purporting to 
show the electric and magnetic fields of a 
plane wave, as a function of position (and/ 
or time?) that besmirch the pages of 
almost every introductory book. ...it is a 
horrible diagram. ‘Misleading' would be 
too kind a word; ‘wrong’ 
accurate,” "...perhaps then, for historical 
interest, [we should] find out how that 
diagram came to contaminate our 
literature in the first place." 


The EM field and wave as commonly regarded are 
transfer functions from the source charged masses that 
“perturbed the vacuum medium and created an 
unknown kind of disturbance therein”, onto the 
receiving charged masses that intercept the incoming 
“unknown vacuum wave entity that was created” and 
interact with it, being translated and perturbed a 
result, 


a 


This “detected” translation of the receiving charged 
masses (usually the interacting Drude electrons in a 
wire) is what our instruments detect. Indeed, the Drude 
electrons are highly constrained from moving 
longitudinally down the wire, usually moving at only a 
few inches per hour. They are much freer to move 
laterally, however, and can easily do so. 


Reacting with the incoming longitudinal EM wave 
perturbation of local spacetime, the spin of the electron 
produces gyroscopic precession laterally in the wire 
since the electron is terribly restrained in moving 
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longitudinally down the wire. Since our instruments 
detect these transverse electron precession waves, that 
has been totally confused (since Faraday's "plucked 
taut string" notion of the EM wave and Maxwell's 
arbitrary adoption of it) as representing the incoming. 
wave in vacuum. It does not represent the vacuum EM. 
wave at all; the incoming wave is in fact a longitudinal 
EM wave in 3-space, associated with a precisely 
correlated longitudinal EM wave in the time-domain. 


So we have answered Professor Romer's implied 
question. That horrible diagram came from the 
assumption by early electrodynamicists, before 
discovery of the electron or atom or nucleus, that the 
"transverse electric fluid waves" in the receiving wires 
represented actual "intercepted" fluid perturbations 
arriving in the material ether medium. 


In summary: Using a transmitter-receiver analysis, the 
so-called "EM wave in vacuum” as presently defined, 
actually represents that “detected and measured 
electron precession wave” in and of the reacting Drude 
electron gas in the distant receiving wire antenna, The 
so-called EM force field wave in vacuum has been 
erroneously defined as observable matter wiggles, not 
vacuum virtual energy wiggles and not as spacetime- 
curvature changes and wiggles. So even the present. 
notion of the EM transverse wave in space is wrong, 
and it has been corrupted as a pure matter-to-matter 
transform from the beginning { [381 }. 


Somewhat less technical explanations are given by 
Lindsay and Margenau { [39] }, and a rigorous 
statement and discussion that EM force fields exist 
only in charged matter is given by Aharonov and Bohm 
{ [40] }. Feynman of course said it bluntly: Only the 
potential for the field exists in the vacuum, should one 
place a unit point charge there to allow the force field 
to be developed (on, of, and containing the source 
charge itself). 


Let us summarize this terrible EM foundations flaw: As 
classical electrodynamics presently is modeled, 
Maxwell and his modern followers only include 


equations which are mass-to-mass transformations 
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(Figure 8). Specifically missing ( [41] ) are two other 


transforms: (i) the mass-to-vacuum (mass-to- 
spacetime) transformation (which obviously is general 
relativistic in nature), and (ii) the vacuum-to-mass. 
(spacetime-to-mass) transformation (again, obviously 
general relativistic in nature). (See again Figure 9). 
When these two missing transforms are added back 
into electrodynamics, one has suddenly extended EM 
theory into a new domain. One has also infolded 
general relativity (GR) inside the present EM matter-to- 
matter transforms, and also included the vacuum 
interaction including broken symmetry in that 
exchange, but in an electromagnetically engineerable 
manner. In short, one has a practical, engineerable 
unified field theory. 


Highly creative inventors such as Rife and Prioré 
intuitively developed apparatuses that unwittingly 
utilized this presently undeveloped and extended union 
of EM, particle physics vacuum theory, and GR. The 
intuition of the theorists in interpreting those 
revolutionary experiments and their results has very 
seriously lagged. 


The Supersystem Concept 


To understand how extraordinary systems such 
as Rife's microscope works, one must understand the. 
concept of the supersystem. (See Figure 13). The 
supersystem consists of three components, which are 
(1) the physical system and its dynamics, (2) the local 
active vacuum and its dynamics, and (3) the local 
curvatures of spacetime and their dynamics. All three 
components of the supersystem interact with one 
another, in nature. The second and third components 
of the system constitute the active environment in 
which the system is embedded, and with which it 
interacts. 


Unfortunately, in standard classical electrodynamics 
either the system's environment is assumed to be inert, 
or the system is assumed to be in equilibrium in its 
interaction with that environment. This represents a 
totally arbitrary assumption that the system cannot. 
receive and utilize any excess energy from its known 
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active environment. Hence the active vacuum's 
interaction with the system can be and is ignored by 
classical electromagnetics, as are the local curvatures 
of spacetime and their interactions with the system. 


Extraordinary EM systems invariably involve the 
supersystem dynamics, and not just the system 
dynamics. In nature, no system analysis is complete 
until the supersystem interactions and their effects have 
been determined and analyzed. 


The Rife microscope is indeed an extraordinary system 
using non-negligible interactions between the system 
and the other two components of its supersystem. 
Hence in our discussions, we will be examining 
interactions in that regime, and not just the standard 
electrodynamics analysis. In these discussions, we will 
be holding in mind not just the mass-to-mass 
transforms of standard electrodynamics, but two other 
transforms: (1) the mass-to-vacuum/spacetime 
transform, and (2) the vacuum/spacetime to matter 
transform (previously shown in Figure 9). 


The reason that Rife's work has not been understood is 
that researchers have been unaware of the necessity for 
supersystem analysis. Almost all analyses of Rife's 
work have been merely standard classical EM analysis 
and thus quite insufficient. There are other examples 
of the standard electrodynamics model completely 
failing to show higher symmetry phenomenology in an 
inventor's work, so that his work is not understood 
even today. An example is provided by Tesla's 
patented circuits, as rigorously demonstrated by Barrett 
{ [42] }. Barrett went on to improve the new functions 
discovered in Tesla's patents, and obtained two 
additional patents related to signals and signal 
processing ( [43] }. 


Vacuum-Structurings as "Engines": Key Part of 
the Missing Transforms 


The missing mass-to-vacuum/spacetime transformation 
produces a massless structuring of the vacuum 

medium. That is a vacuum engine or "multiplex of 
specific spacetime curvatures.” (See Figure 14, Figure 
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15, Figure 16, Figure 17), and Figure 18. Preparing the 
vacuum engine is accomplished by charged matter 
dynamics of the source charges producing the 
necessary potentials, fields and waves. The charges are 
embedded in continual energetic exchange with the 
vacuum/spacetime, and moving the charges affects that 
exchange; it perturbs the local vacuum flux and curves 
the local spacetime accordingly. 


The transform represents producing this vacuum engine 
by the vacuum-perturbing action of source charge 
dynamics upon the vacuum, and by not assuming a 
mystical intercepting point-charge at each point in 
space ( [44] }. In the vacuum/spacetime, only vacuum/ 
spacetime entities and changes to them exist. In pure 


water, only water and changes to that water exist! 


So a precise dynamic structuring of the energetic 
vacuum (and spacetime geometry) is what charges 
produce when they “perturb” the vacuum medium 
{ [45] ], by the presence or dynamics of their fiel 
longitudinal and time-polarized EM waves, or both. 
This "perturbed vacuum dynamics" separate from the 
source charges themselves comprises an engine that 
consists of altered longitudinal EM wave dynami, 
inside the internal Whittaker structure ( [46] } of the 
scalar potential of the ambient vacuum. That is the 
same as also producing internested levels of spacetime 
curvatures in a template or specific pattern { [47] }. 


In turn, this vacuum engine region of local curvatures, 
and structurings in spacetime will interact upon any 
mass placed therein. That action is the missing 
electrodynamic vacuum-to-mass transform. 


The missing electrodynamic vacuum-to-mass 
transformation produces direct changes and alterations 
in the "receiving" mass, at all levels, by the action of 
such a vacuum engine. As each action occurs locally 
in the localized receiving mass, it produces the "local 
effect" as the result of that "local action." The primary 
causative chain (i.e., the set of “dominoes” affecting 
each other serially), started back at the distant source 
charges. One can say that we therefore have mass-to- 
mass action at a distance, via the matter-to-vacuum 
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nus, Mars, Jupiter, and so forth; and in places which sound like a melody — 
Aquaria, Clarion, and a tiny little lighted jewel of a planet called Excelsior, 
which is said to be a delightful little place inhabited by little people, but real 
little people, very beautiful little men and women of exquisite stature, TOW- 
ERING TWO OR perhaps EVEN THREE, INCHES IN HEIGHT. 


They have perfect forms which move and float in rhythmic dances of. 
breathtaking beauty and grace. They have never known distress of any kind, 

‘They are God's dedicated children. Their Fire Dances in honour of the Sacred 
Flame, are a11 expressions of than giving to their Creator for His gift of life. 

‘That is their way of praying. Lancing is to them synonymous with living, or 
the expressing of gratitude for the limitless cosmic abundance. They are ex- 

tremely artistic, and when they are not dancing, they are constantly helping 
the little nature spirits — the fairies, the elves, the water sprites, — to rear- 

range the decorations on the surface of their planet. Perhaps a miniature rose 
tree just there, and a tiny waterfall plunging dizzily down from a sheer drop 
of six feet, would be effective as a backdrop for a new dance. Are ideas such 
as these pondered by the little men and women who live on Excelsior? ‘The 
heavy foot of an earthling may never tread on Excelsior soil, but it is said 
that spaceships are equipped with marvelous viewing devices which will 
bring а planetary surface into a clear focus such as would make all Holly. 

wood's cameras and screens seem like instruments as primitive as a stone 
arrowhead. Truly, the cosmos is a place fascinating beyond the imagination 
of men, and best of all, it is man’s heritage. That is where we belong — out 
there in the playground of the gods — far beyond the silly sputniks, the false 
‘moons, the grapefruit sized satellites; even beyond the moon itself, and bo- 
yond the neighboring planets and stars and into THE great golden pathway 
of the Milky Way. We belong far beyond all the rubbish and rubble of this 
once magnificent planet, which we ourselves have turned into a hell The 
universe is our heritage and we have but to claim it, to explore it, to revel in. 
its fathomless beauty. It is all ours to use, to improve, and to love. That is 
the clue. It is ours to love. 


But, we have forgotten how to love natural things, — God created 
things. We love only our own grotesque miscreations; our mighty death- 
dealing weapons, our sculptured monuments marking blood-stained battle- 
fields, our martial musie designed to stir the hearts of men as they march 
forth to kill and to be killed, our guided missiles conceived by unguided men, 
left helpless and bereft without knowledge of their Sources; our ungreat 
bombs that can pulverize a great city at one blow. We love to visit our spa. 
cious cemeteries, crowded to overflowing with the silent dead. We love to be- 
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and vacuum-to-mass intermediary transforms and the 
spatial and temporal propagation of the vacuum 
engines in the middle of the two ( [48] }. We will 
shortly discuss the Whittaker structuring of the 
potential as a fundamental process for producing 
vacuum engines. 


General relativists mostly concentrate upon the 
warping and curving of spacetime (i.e., producing a 
vacuum engine) by the very weak gravitational force— 


which is only some 10742 times as strong for electrons 
as the electric force between them, Consequently, 
relativists must look to huge assemblages of mass, such 
as in stars and other astronomical objects, for sufficient 
gravitationally-induced spacetime curvature to produce 
easily observable results. For that reason, general 
relativity has resisted laboratory development as an 
engineerable applied science. By using the far stronger 
EM force as the agent of spacetime curvature, and 
including the infolded electrodynamics inside the 
potential, field, and wave, general relativity then 
becomes engineerable and usable. But one is 
engineering the supersystem, not just the system. 


The Infolded Electrodynamics Inside Potentials, 
Fields, and Waves 


As previously stated, in 1903 E, T, Whittaker, a 
well-known mathematical physicist, showed that a 
scalar potential can be mathematically decomposed 
into a set of peculiar EM wavepairs in a harmonic set. 
(Again see Figure 12) These “hidden waves” are 
longitudinal EM waves, arranged in conjugate pairs 

{ 149] } with the pairs also arranged in a harmonic set. 
In each wavepair, there is an ordinary (forward-time) 
longitudinal EM wave (outgoing in 3-space from the 
interacting/observing charge), coupled to its phase 
conjugate replica (time-reversed twin). 


And here lies a magic secret. Prior to interacting with a 
charge, the phase conjugate wave in each wavepair is 
in the complex domain, which means that in 
Minkowski space it is incoming along the fourth axis, 
ict, where the only variable is t. Hence this wave prior 
to interaction with charge does not even exist in 3- 
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space. Instead, it exists as a longitudinal EM wave 
incoming in time, so that it is a time-like flow of EM 
energy. (See Figure 19). After interaction with a 
charge, the charge absorbs the incoming time-polarized 
EM wave, transduces that time-energy to 3-spatial 
energy, and re-emits the energy as longitudinal EM 
waves in 3-space in all directions. "In all directions" 
means that for every outgoing longitudinal EM wave 
emitted in one direction in 3-space, another wave just 
like it also emitted in the other direction in 3-space. So 
the paired "bidirectional" EM longitudinal EM waves 
in 3-space, as interpreted by Whittaker, do exist as the 
effect waves caused by the incoming causal time-like 
longitudinal EM waves (scalar EM waves). The 
pairing of the causal time-polarized EM incoming 
wave with an outgoing effect longitudinal EM wave 
was not interpreted by Whittaker, but does agree with 
more modern quantum field theory interpretations of 
photon polarizations and their observability or non 
observability, by Mandl and Shaw [22b]. 


We have corrected this "effect substituted for the 
cause” wave to reinterpret Whittaker's 1903 
decomposition of the scalar potential, into combined 
biwaves where one of the biwaves is incoming in the 
time domain, and the other is outgoing in 3-space. 

That re-interpretation then allowed a solution {22a} to 
the problem of the source charge and its associated 
fields and potentials, together with their energy. Every 
source charge and source dipole continuously emits 
EM energy in 3-space, without any 3-spatial EM 
energy input, The input is there, but in the time- 
domain. This problem—resolved by the present author 
in 2000—has been called the most difficult problem in 
quantum and classical electromagnetics (30 }. 


Because of observed parity reversal accompanying the 
time-reversal operation, in his forward-time, the 
observer "sees"—after interacting the incoming wave 
with charge—the effect of the incoming time-reversed 
or phase conjugate wave (entering from the time 
domain) as a 3-space longitudinal EM wave leaving in 
the opposite spatial direction, So the basic 4-space 
phase conjugate longitudinal wavepair would appear to 
us in forward time as a “regular” time-forward 


ups chenlere orghechpapensifemicroseope htm (22 of 87)21.1.2004 17:48:47 


Novel Principles In The Rife Microscope 


longitudinal EM wavepair in 3-space, with the two 
waves going outward in opposite directions. But each 
is accompanied by a time-polarized EM wave, else it 
would not be observable. 


Further, there is a harmonic series of such 
bidirectional longitudinal wavepairs comprising the 
scalar potential. So the staid old electrostatic potential 
(i) is not a "scalar entity" at all ( [50] }, (ii) is a bundle 
of longitudinal wavepairs, (iii) is ап entity with a 
remarkable internal hidden multiwave structures and 
dynamics, (iv) is a composite of very special waves 
whose transverse amplitude (i.e, whose spatial energy 
density, which is a function of transverse amplitude 
squared) does not change, but whose transported time 
structure changes, and (v) therefore is a special kind of 
wave that is velocity modulated about some central 
velocity, and is not limited to the speed of light c. 
Indeed, in classical electrodynamics in the Coulomb 
gauge, the scalar potential is already recognized as 
having infinite velocity, merely appearing in space 
instantly at every point it occupies { [51] } 


We also state without elaboration that the active 
vacuum is identically a very huge scalar potential, as 
indeed is “spacetime geometry". So a unifying 
principle is: 


vacuum = spacetime 


{1521} 


potential 


Further, as a potential, the “ambient” vacuum 
decomposes into an incredibly rich, internal Whittaker 
wave structure. So then also must spacetime and 
energy similarly decompose. That decomposition 
structure is even richer when higher symmetry OG) 
EM is used instead of the lower symmetry U(1) EM 
employed by Whittaker. 


A revolution in electrodynamics has recently 
begun, and central to that revolution is the strong 
appearance of longitudinal EM waves as essentially the 
basis for the emerging new electrodynamics. Work by 
Evans { [53] ], Barrett { [54] }, Ziolkowski { [55] }, 
Evans { [56] }, Rodrigues (57), and others is 


up chenlere orghechpapenstifemicroseope hm (23 of 87)211.2004 17:48:47 


Novel Principles In The Rife Microscope 


fundamental in this respect. One part of this emerging 
new electrodynamics is advanced under the label of 
undistorted progressive waves (UPWs). A good 
summary of UPW theory is given by Rodrigues and Lu 
{1571}; Even so, to date this body of work still 
largely ignores the internal Whittaker dynamics 

{ [58] } inside an EM wave. The body of work— 
particularly the higher symmetry O(3) electrodynamics 
pioneered by Evans {56} inherently possesses the 
capability to model such structuring, since much of it 
utilizes a higher topology algebra such as quaternions 

{ [59] } or even Clifford algebra ( [60] } In those 
higher algebras, many electrodynamic things can be 
done outside the operations permitted by present vector 
and tensor electrodynamics. 


Superpotentials and Superpotential Theory 


Whittaker's 1904 paper { [61] } showed that all 
the “normal” electrodynamics was based on, and 
created by, the interference of scalar potential functions 
(i.e., by the interference of those multiwave 
longitudinal wavepairs and their dynamics ( [62] } 
constituting the interfering scalar potentials.) He 
showed that any EM field or wave whatsoever can be 
replaced by two scalar potential functions—in fact, is 
comprised of those two scalar potential functions and is 
created by them. Scalar potential interferometry 
already creates all the "normal" EM in the textbooks 
anyway, and a proof has been given by Evans et al. 


{ [63] }. 


The 1904 paper by Whittaker initiated a 
somewhat obscure branch of electrodynamics referred 
to as superpotential theory { [64] }. Whittaker's work 
was further extended and augmented by later scientists 
such as Righi ( [65] }, Debye { [66] }, Bromwich 

{ [67] }, Nisbet { [68] }, McCrea { [69] }, ete. But 
even with the extended superpotential theory, without 
the addition of Whittaker 1903 and the substructuring 
“internal LW electrodynamics” one cannot understand 
the mechanism for what Rife was actually doing. 


Rife was not using normal potentials and normal E and 
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Н fields—which as we discussed, only apply to 
observable material entities anyhow and thus could not 
be used to “see” far below the quantum threshold of 
least detectable material disturbance. His entire 
protocol was to get beyond those “material 
interception of EM energy" limitations. Unwittingly, 
Rife was using vacuum engines—involving structuring 
of the active vacuum as well as pure general relativity 
(GR) and pure structurings of spacetime geometry 
itself, He was electromagnetically using that part of 
GR that the GR physicists have mostly only tried to 
produce by use of the weak gravitational force. In GR, 
the ST geometry itself is active, dynamic, energetic, 
and structuring! In higher symmetry electrodynamics, 
the ST geometry itself is powerfully active, dynamic, 
energetic, and structuring! It is not at all just a 
"passive spacetime” as classical electrodynamics 
assumes { [70] }. 


Biological Systems Use the Infolded Whittaker- 
Type Electrodynamics 


The problem in the Rife microscope is to be able to 
observe very subtle ST curvatures and patterns, in an 
optical manner. These subtle or virtual "disturbances" 
of local spacetime are far finer and smaller than the 
one-tenth wavelength optical resolution generally the 
limit for optical microscopes using conventional optical 
EM notions and “material” potentials, fields, and 
waves. 


In short, Rife's twofold problem was to (i) function 
with vacuum engines (internal structuring of the 
potentials) so he could penetrate to any degree of 
smallness, and (ii) output, in the observable state, exact 
visible summations and analogues of the individual 
detected in the virtual (nonobservable) state 


To make the subtle vacuum engines observable on the 
bench, the ST curvatures and their internested 
patterning must be accomplished by making and 
assembling local curvatures of ST, via making 
longitudinal EM wavepairs in structural pattern 
assemblies. Spacetime is in fact just a powerful scalar 


apii chenlerc orghechpapershilemierscope htm (25 of 87)21.1.2004 17:48:47 


Novel Principles In The Rife Microscope. 


potential, or can be modeled as such, and as such 
Whittaker 1903 and 1904 rigorously applies, along 
with extensions from higher symmetry 
electrodynamics. By realizing that ST is identically 
potential, one has altered one's thinking from the 
standard GR theory into a correlated EM-GR theory. 
One has also extended GR: Not only is there a 
“topology” of things that can be externally done to a 
base spacetime, but there is also a hidden, vast EM 
topology within any overall base spacetime. So we 
now have “topologies within topologies.” This is in 
fact what the Russians have long called the information 
content of the field. 


However, all living systems already use this "infolded" 
bidirectional, longitudinal wavepair EM in their 
ongoing living functions { [72] }. Just as they used 
frequency modulation, EM signals, EM oscillations, 
etc. before we even had an electrodynamics or a 
physics, living systems do use the infolded EM (and 
vacuum engines) in all their living functions, and 
particularly in their cellular regeneration and 
restoration (R&R) system { [73] }, as contrasted to 
their immune system. The immune system cells are the 
fighters and the debris scavengers/cleaners. They go 
after the hostile invaders, fight them, and usually win— 
littering the battlefield with the debris. Then the 
immune system scavenger cells clean up the residue. 


But many of the body’s cells will have been 
damaged in the fight. The immune system itself cannot 
heal or restore a single damaged cell, even its own! It is 
not a healer! It is a searcher, a marker, a killer, and a 
residue-cleaner. It contains " the troops and the combat 
engineer," so to speak, but not the hospitals and the 
doctors. АЙ healing/restoration of living cells is done 
by the R&R system, not by the immune system. 


A high-level overview of the immune system is 
given in Figure 20. 


No vaccine, drug, herb, vitamin, or mineral 
heals the body, although certainly they can enhance or 
aid the body's healing process. Each does carry its 
individual resident vacuum engine, and when absorbed 
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by the cell, this added vacuum engine contributes to the 
resident vacuum engine in the cell by summing with it, 
To restore the damaged cells back to normal (i.e., to 
heal), the R&R system uses a novel kind of extended 
electrodynamics with infolded vacuum engines, and it 
uses a novel kind of optical phase conjugate pumping, 
in the time domain rather than just 3-space. The magic 
“unified field theory” so long sought by scientists, has 
long been utilized by the regeneration and restoration 
m of the body in its minute-to-minute and day-to- 
day healing and restoring actions. 


The magic "universal healing mechanism" so 
long evading the discovery of medical scientists is none 
other than the exact cellular regenerative mechanism 
universally used by every living organism. For the first. 
time, we are explaining the higher symmetry 
electromagnetic nature of this mechanism. 


Robert Becker's epochal work { [74] } (Figure 
21, Figure 22) strongly probed the electromagnetic 
control system directing the body's cellular 
regeneration and repair (R&R) system, However, he 
did not have available the infolded Whittaker 
electrodynamics. He could only utilize the grossly 
inadequate standard electrodynamics. Modern 
nonlinear phase conjugate optics had not yet been born 
when Becker did most of his seminal work. 


Since standard EM does not incorporate infolded GR, 
vacuum engines, or optical pumping in the time 
domain, Becker could not formulate the full technical 
mechanism of the R&R system —which uses the 
supersystem, not just the system, But Becker did 
strongly point out the importance of the R&R system, 
both theoretically and experimentally. He found that it 
operated electrically, with the scalar potentials being 
key. He modeled the R&R system as closely as can be 
done with classical U(1) electromagnetics (Figure 22). 
He proved that cells can be dedifferentiated (reversed 
back to an earlier, more primitive state) and 
redifferentiated (time-forwarded into a more complex 
state) by weak DC potentials and laughably weak 
(picoamperes) of current. He was twice nominated for 
a Nobel prize for his epochal work. His method of 
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electromagnetic healing of otherwise intractable bone 
fractures (Figure 21) is utilized today in many hospitals, 


In his microscope, Rife was in pursuit of optically 
"seeing" the infolded electrodynamics functioning of 
the living cells in the most minute detail—i.e., he 
wished to see the actual vacuum engines and their 
functions. Using the infolded EM, one can still "see" 
the cells and all their parts, but one can also go far 
beyond the one-tenth wavelength optical discrimination 
limitation and see into the virtual state dynamics. In 
theory, because the infolded EM is recursive as a 
function of wavelength, one can go to any limit in 
smallness desired—or at least to whatever limit is 
determined by the available technology's development 
at the time { [75] }. 


Узай Kaznacheyev's novel electromagnetic induction 
of cellular death, disease, and damage, at a distance, is 
instructive in this respect { [76] }. (Figure 23) Indeed, 
the Russians mastered, extended, and weaponized the 
Kaznacheyev mechanisms as disease-inducing 
weaponry, and slyly used it at low level on personnel in 
the U.S. Embassy in Moscow (Figure 24). This was 
done to stimulate high level officials in the U.S. 
government and U.S. scientific community to see if the 
U.S. knew of this "infolded electrodynamics and 
vacuum engine" technology { [77] ]. The Russians 
were using GR, but by infolded EM means—so they 
were using a unified field theory involving higher 
group symmetry electrodynamics. The puzzled U.S. 
employed only standard U(1) symmetry 
electrodynamic analysis { [78] }, so it totally missed 
the entire physics of what was occurring to cause the 
health changes and diseases, 


In GR, one is very interested in Wheeler's principle 
which states (slightly paraphrased): 


Mass (trapped energy) acts upon ST 
geometry to curve it, and curved ST acts 
upon mass to produce forces upon it and 
move it. 


This statement after Wheeler is the very essence 
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of general relativity. It simply states that there is a 
mass-to-spacetime dynamic transform, and also a 
spacetime-to-mass dynamic transform, as we 
diagrammatically showed in Figure 9. 


Understanding Vacuum Engines and Their 
Action 


Wheeler's general relativity principle includes the 
missing two transforms of electrodynamics. We are 
extending Wheeler’ principle to the corollary form: 


All levels of the structures of mass (trapped energy 
structures) and all levels of the structures of time (the 
time aspects of photon structures) act upon ST 
geometry to structure it in both 3-spatial energy density 
structuring and in time domain structuring. Producing 
this multilevel spatial and temporal structuring of 
spacetime is called “forming a vacuum engine.” Both 
3-spatial energy density structuring of spacetime at all 
levels and time structuring of spacetime at all levels, 
act upon mass at all levels, to produce internested 
templates of forces and translations and stresses. 


In short, energy patterns and time patterns in 3- 
space act upon spacetime to produce patterned 
curvatures of ST geometry (vacuum engines). And 
conversely, patterned curvatures of spacetime geometry 
(vacuum engines) act upon mass to produce 
corresponding patterns of forces at all levels in the mass 
—down to and including upon the quarks and gluons in 
the nucleons in the atomic nuclei. We note with 
pleasure that the Sachs unified field theory does apply 
from the gluons to the entire universe, as has been 
shown by Sachs himself (18b). 


Muscle and Skeleton Analogy of Interaction of 
Vacuum Engine and Mass 


We call attention again to our analogy (Figures 15, 16, 
17, and 18) of the interaction of a vacuum engine and 
mass, provided by the interaction of arm muscles and 
the skeletal arm bones to which they are attached. The 
arm muscles attach to the arm’s skeletal bones, and 
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those bones are articulated and free to dynamically 
move. To the bones, the muscles are mysterious agents 
(analogous to vacuum engines) exerting forces upon 
them, and causing them to move or hold. To the 
muscles, the bones are positioned resisting masses for 
them to work upon and change their positions, and the 
bones exert Newtonian reaction forces back upon the 
muscles as the muscles apply forces to the bones. So 
the vacuum engines (muscles) create forces upon the 
ing masses (bones) to move them, and the m: 
act back upon the causative vacuum engines to create 
antiforces in resistance. 


Using this analogy, when we create a set of 
vacuum engines, we create a set of "mysterious 
muscles" that act directly upon any and all 

"masses" (bones) that are exposed to them. The bones 
then change and move until the bidirectional 
interaction forces are balanced (equal and opposite). 
This symmetry between the two missing transforms 
shown in Eigure 9. 


is 


The Multilevel Structuring of Time is Important 


We also add the extension that dynamic 
structuring in the time stream also occurs from trapped 
time domain “time component” structuring and 
distribution effects, as well as dynamic structuring of 
the spatial energy density of the ST geometry (the 
vacuum). 


We are speaking relativistically of the interaction of 
mass and spacetime at any and all levels of a ma 
down to and including the molecules, the atoms, the 
atomic nuclei, the nucleons, and even the quarks 
comprising the nucleons (comprising the protons and 
neutrons). One must first clearly have this vision in 
mind: The dynamics of everything ongoing in that 
mass, down to the most minute particle dynamics and 
in the most minute detail (and far into the virtual state 
beyond the one-tenth wavelength limitation of light 
resolution) consists of the structurings of th 
curvature" mutual interaction 


So we know from general relativity that collections of 
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deck the graves with ugly arrangements of withering flowers, piling death 
upon death. We are sorry we could not give our beloved a more handsome 
tombstone, but taxes ride beside death on this planet. You know how it is, 
‘There was the hospital bill, the doctor's bill, the X-ray bill, the bill at the cor- 
ner drugstore, plus a whopping big bill from the surgeon who cut and carved. 
and sliced and sawed with all his might and main, while death just stood 
there and waited patiently. It was by no whim of chance that our cosmic Hi- 
erarchy designated the earth as Planet “Р” in this solar system, That letter 
Љав come to stand for death, destruction, devastation, desperation, deficits, 
depletion, depression, devils, and the DEW line. It also stands for dainty 
dancers who have never known distress, but that is on the planet Excelsior. 


Somewhere out there in space, somewhere out there where the wind 
singing where the air is fresh and sweet as white daisies laughing in the sun, 
the little planet spins on its course. A tiny crystal globe is alight with the 
Sacred Flame, and around it, the little men and women circle in their rhyth- 
mic dance, their hearts aflame with love of the One. The little waterfall 
splashes merrily, a brilliant butterfly flits about the miniature rose tree and 
finds a resting place. ‘The stillness vibrates with rapture. The dance goes on. 
and on — on Excelsior. And here on Earth, death still rides in the saddle, but. 
not for long. 


А STORY — THE ORIGINS ОР MAN: 


Now in this glad November we can live with joy again. now is the mo- 
ment of appraisal. Now is the time to catch, to hold, to examine a fleeting 
cosmic instant covering nineteen million years in the cycle of human history 
on this planet earth. For now in these early November days of 1957, we know 
that the long and terrible chapter of human struggle has been finished, That 
is, it is finished for those who want it that way. For the others, — the die- 
hard skeptics, the sinister secretives, the know-it-alls, the so-whaters, — for 
all these and others of their tribe, special provisions will be made, but else- 
where, SOMEWHERE, not here, not on this planet. For this planet has really. 
had it, and far, far beyond the call of duty. That call first came sounding 
through the entire galaxy nineteen million years ago. 


‘The universe had assembled a large number of refugees from other 
planets. These were the laggards, the leftovers, the rejected ones from those 
planets and stars in this and other solar systems. Using their free will in a 
destructive manner, they had made orphans of themselves by refusing the 
guidance of their own higher natures, their own Divine guided selves, and 
preferred to dally away their time in experimenting with misereations of 
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energy (such as mass) act directly upon spacetime, its 
structuring, and its dynamics at any and all levels, 
down to the tiniest. We know that the variations in 
local spacetime geometry (including in both energy and 
time), down to any and all levels and sizes, down to the 
tiniest conceivable lengths, act directly upon any and 
all exposed mass at that level, no matter how tin 


There is no “quantum” limitation nor is there any 
“wavelength of light” limitation to this GR process. 
Total continuity applies. 


Some Characteristics of Vacuum Engines 


The great advantage of a vacuum engine is that the 
“action” it produces upon an exposed mass, arises 
directly from within each point in the local spacetime 
in which the mass is embedded. One does not have to 
"start outside" and move through space and the 
intervening mass toward the "inside". Every point 
within an object occupies every point in time, a priori. 
From a single time-point, the vacuum engine's 3-space 
action enters everywhere within the object, all-at-once, 
and the 3-space effects proceed outward from each 
interior point. (See again Figure 19). Therefore even a 
weak vacuum engine induced by EM forces can do 
with ridiculous ease what the most powerful particle 
accelerators on Earth cannot do. The engine is already 
everywhere "inside" an object or particle, and working 
from every point in it, toward an outward direction. On 
the other hand, a particle accelerator is trying to build 
tremendous velocity of its particles so that they can 
"smash" their way in there, by brute force. To get ever 
deeper, the particle accelerator must be made ever 
larger, so that a "bigger hammer" is available. Also, 
the vacuum engine does not smash or damage any of 
the matter in the object, in any fashion not desired, 

The particle accelerator, on the other hand, is a great 
disruptor and may well destroy or serious change the 
very object it "probes". 


Further, contrary to the accelerator's "one shot for one 
giant amount of energy input", a vacuum engine—once 
formed—continually exists in that locally altered 
spacetime and is contained in it and is sustained by it. 
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Hence that locally altered spacetime—after we pay to 
alter it once—will continuously expend energy in the 
form of the action of that vacuum energy, forever, upon 
any mass emplaced in that local spacetime. The 
universe itself is furnishing the energy to do the work, 
via the instantaneous connection in the time domain. 


That "multiply connected space" entry everywhere 
within an object simultaneously, is quite different from 
"spatial propagation of energy" through singly- 
connected space from outside an object to the object, 
striking the outside of a mass and being absorbed, 
producing a gross translation force upon the mass. In 
the “energy propagation through space” case, severe 
energy interaction may occur with only the absorbing 
part of a macroscopic mass, while the remainder of the 
mass is little affected or not at all. To wit, one does not 
get the resulting electronuclear alterations of the 
nucleus (materialization, dematerialization, 
transmutation, etc.) by absorbed propagated “normal” 
EM radiation, However, with weak EM-induced 
vacuum engines one can do things inside the nucleus 
such as easily flip quarks inside the nucleons, so that 
transmutations at very weak spatial energy levels are 
readily obtained, This in fact turned out to be the 
major secret of the low-energy nuclear transmutations 
occurring in some 600 cold fusion experiments 
worldwide ( [79] }. 


Electrodynamic force fields implicitly define primarily 
only translation effects upon charges or masses, in their 
very definitions. With normal EM, usually one will get. 
reradiation of the absorbed energy, or partial 
reradiation of the absorbed energy accompanied with 
recoil of the absorbing mass, or no reradiation but 
recoil of the mass. 


We took the term vacuum engine from Misner, Thorne, 
and Wheeler ( [80] } and also from Nobelist T. D. Lee 
{ 181] } who spoke of this sort of thing as vacuum 
engineering. The term is not original with us; only the 
novel higher symmetry electrodynamics application of 
the concept is original. We call the exact geometrical 
form of a vacuum engine a template. We refer to the 
process of internally structuring a field, wave, or 
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potential as dimensioning or activating or conditioning 
or charging up the field, wave, or potential. Russian 
superpotential weapon scientists call the infolded 
structuring itself the information content of the field. 
For further discussion of some of these terms and 
related concepts, the reader is referred to our website, 
www.cheniere.org. 


Wheeler's GR principle says that, for every mass with 
its exact mass structural dynamics condition, there 
exists a corresponding exact vacuum engine template 
containing precise spacetime curvature structural 
dynamics, and interacting back upon the dynamic mass 
at all levels, That vacuum engine is said to be resident. 
in the mass and continuously interacting with it (see 
again Figure 13 on the supersystem). 


Again, the structuring of the vacuum engine has no 
limitation in fineness, because spacetime is 
continuous. Hence it freely extends from the 
observable realm on down into the virtual realm. This 
is no more audacious than stating that virtual and 
observable entities occupy the same time domain 
imultaneously. Obviously, if one is using the 
structuring of time, one gathers in both those virtual 
structures and those observable structures, and also the 
exact correlation between them. This is a direct 
engineering application of an EM hidden variable 
theory, somewhat similar to that proposed by David 


Bohm { [82] }. 


Applying Vacuum Engines to Living Cells 


Any normal cell already has a normal template of 
overall ST curvature due to its mass and trapped energy 
structures. No matter how small, every internal part of 
that cell has its own subcomponent template of 
subcomponent ST curvatures embedded in that overall 
cellular ST curvature. As the cell functions, the 
dynamic normal changes of that template into other 
related templates, is within the range of what we call 
"normal, healthy cellular functioning." 


Any abnormal cell has an abnormal template and also 
an abnormal set of "templating" changes. In other 
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words, there exists a precise vacuum engine delta in the 
abnormal cell, summed to the cell's normal vacuum 
engine. The sum engine represents the exact vacuum 
engine to act on the normal cell and change it to that 
precise abnormal condition. 


But a template depends upon the energy density 
structuring of the local vacuum and also the local rime 
structuring—which latter is still missing from physics 
books, but is implicit in the nature of the photon. If 
one produces the necessary energy structuring and 
density—and the necessary time structuring and 
density of local ST geometry—one produces a certain 
vacuum engine and one also produce a certain femplate 
of time structuring, Time { [83] } has dynamic 
template structuring and functioning, just as does the 3- 
spatial energy density of ST geometry. 


Indeed, the total (virtual and observable) photon 
interaction with a mass or particle generates the "flow 
of that mass or particle through time" (Figure 25). 


But one can make vacuum engines using EM energy 
and structuring, rather than with normal gravitational 
(G) energy and structuring { [84] }. The advantage is 
that, for electrons, the EM structuring is on the order of 
1022 times as strong as ће G structuring. For protons 
the EM force is something like 1038 times as strong as 
the G force. So by using the much stronger EM force 
as the “agent of ST curvature,” one can make vacuum 
engines that are quite strong at their local level. These 
engines will affect and profoundly change any exposed 
mass, including cellular mass—in any fashion desired, 
given only that one makes the appropriate vacuum 
engine. Again, we are simply engineering practical but 
ultra-strong general relativity on the laboratory bench, 
by electromagnetically engineering Wheeler's principle 
in an extended form. 


For any physical cellular deviation from normal—any 
deviation whatsoever—a corresponding exact deviation 
Gie., an exact delta) exists in the cell's otherwise 
normal vacuum engine template. This includes 
deviations in the genetics of the cell and everything 
else, not just the chemistry and gross physical structure. 
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Now if one could produce the negative (time-reversal) 
of the sum template of the resident vacuum engine and 
amplify it, one would have a powerful new type of 
vacuum engine. (Figure 26) It would be an exact 
vacuum anti-engine to act upon that specific diseased 
or abnormal condition of the cell and gradually erase 
the delta and bring the cell physically back to normal, 
The new anti-engine would operate upon all the mass 
of the cell, at every level no matter how small. It 
would change the cell’s abnormal genetics back to 
normal genetic: 


One could of course reverse cellular damage due to 
aging, and rejuvenate the body. It is quite doable; all 
that is needed are the funds, scientific team, and 
laboratory facilities to develop it. It is doable 
whenever the U.S. medical science community and the 
giant pharmaceutical community will allow it to be 
done. 


One could reverse a cancer cell back to a normal cell, 
by applying the specific summation vacuum antiengine 
for the exact delta between the cancer cell and a normal 
cell. 


One could reverse ап AIDS cell back to a normal cell 
with normal genetics, where it no longer was an "HIV 
factory". An AIDS patient could be completely, 
quickly, and cheaply cured, the moment he or she 
tested HIV positive. There would be no need to wait 
for the debilitations of the progressing disease to 
appear. Not a single HIV-infected cell would be left in 
the body, even those resistant strains that have 
developed after the original infection. 


One could do precisely the same thing with Ebola 
infections, and with the "tough" staph infections that 
now resist everything and are killing more than 120 
thousand Americans in our hospitals every year, with 
the figures rising. These are patients who did not have 
the disease that killed them, when they entered the 
hospital. 


With development of portable treatment units and mass 
production, one could treat and heal those millions of 
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mass casualties that could well erupt in one or more 
large U.S. city areas—e.g., from an Iraqi-sponsored 
terrorist biological warfare (BW) strike, using anthrax 

{ 185] ). In 1998, we proposed a crash development of 
just such portable units { [86] }. With the present 
world situation, it is not a matter of if such terrorist BW 
strikes will be made in the U.S., it is a matter of when 

{ 187] }. Since our 1998 proposal, there has now been 
time to have had those portable units developed and 
mass-produced, at a total program cost of perhaps $100 
million. Sadly, no one apparently had the foggiest 
notion of what was actually being proposed, and its 
vital importance to the survival of the nation. With a 
looming war in the MidEast—and with hordes of 
terrorist teams with biological warfare agents already 
infiltrated into U.S. cities and population centers—this 
negligence is particularly of concern at this very 
moment. These officially-forecast attacks on our cities 
by weapons of mass destruction could now be 
imminent, if and when the MidEast does explode into 
war, which appears imminent. 


The Process Has Been Experimentally Proven 


А very similar thing is also what Becker 
{1881 } demonstrated, without considering the vacuum 
engine (general relativistic curvature of spacetime) 
effects. It is also precisely what Prioré ( [89] } 
unwittingly did in France, with a team of renowned 
French scientists, to cure terminal cancers, 
atherosclerosis, lethal infectious diseases, etc. in 
laboratory animals under rigorous scientific protocols. 
The team also demonstrated the restoration of 
suppressed immune systems. 


In Germany, Popp { [90] } et al. were also 
involved in studies dealing with the R&R system, but 
from a quantum electrodynamics viewpoint. 


‘We can also consider the vacuum engine from a 
nonlinear optics view, and obtain startling extensions 
of both general relativity and nonlinear phase conjugate 
optics, That in fact is exactly what Prioré did, though 
he did not think in those terms. Prioré roughly created 
a complex set of bidirectional longitudinal EM 
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wavepairs—i.e., a set of “time domain pump waves 
So he produced a kind of vacuum engine that itself is a 
crude anti-engine generator when used to pump a mass 
such as a living cell. 


Prioré unwittingly used an extension to nonlinear 
optical (NLO) phase conjugation before nonlinear 
phase conjugate optics was even Бот. Pumping 
diseased cells in the Prioré manner causes the 
formation of exact "antiengines" for the specific 
cellular disease or disorder to be created in the cells. 
themselves. 


First, Prioré mixed up to 17 or so EM transverse waves 
in a rotating plasma { [91] }. Today we know that such 
a plasma will transform transverse radiations into 
longitudinal radiations, and it will also phase conjugate 
the input waves and add their phase conjugate replicas. 
In short, it is a procedure for somewhat crudely making 
a set of longitudinal bidirectional EM wavepairs, which 
is required to produce a scalar potential with a 
deterministic internal structuring. In short, it produces 
a scalar potential with an internal vacuum engine 
template. 


These infolded longitudinal biwaves are NLO pump 
waves of a new kind: They pump the PCM material in 
the time domain only. This kind of pumping is a 
vacuum antiengine-making process. 


The plasma tube was surrounded by a giant 
coil, and a pulsed magnetic field was produced by the 
coil. Per Whittaker's 1904 paper, that pulsed DC 
magnetic field can be decomposed into two scalar 
potentials. Hence we have three potentials 
superposing: (1) the potential function set made by 
Prioré in his plasma tube, and containing a selected 
“vacuum antiengine maker" consisting of bidirectional 
pump waves in the time domain, and (2 and 3) the two 
Whittaker potential functions comprising the DC 
pulsed magnetic field of the coil. 


The end result of this superposition/mixing of 
potentials is that their “internal structures"—including 
their vacuum engines—also diffuse one into the other. 
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Fundamentally, Prioré produced what to the observer 
seemed just a pulsed DC magnetic field, but one in 
which there was a specific “vacuum engine maker” of 
his deliberate creation and “tailoring.” Originally by 
trial and error, he adjusted the 17 frequencies 
introduced to the plasma, thus varying the frequencies 
of the “infolded bidirectional pump waves" produced 
and infolded into the pulsed DC magnetic field carrier. 
In this manner he was “tuning the “vacuum antiengine- 
maker” content, 


Again, Russian energetics weapons scientists 
call those vacuum engine templates the information 
content of the field. They do not refer to ordinary 
spectral analysis. 


Explaining the Time-Pumping Vacuum Anti- 
Engine Maker 


Irradiating the cell (with non-ionizing radiation) 
containing infolded specific bidirectional longitudinal 
waves, precisely corresponds to pumping the cells in 
the time domain, rather than pumping them in the 
“spatial energy distribution” domain. Because of the 
shift of the pumping from the 3-space domain to the 
time domain, this constitutes a dramatic extension of 
phase conjugate optics. Because of the amplified phase 
conjugating action of the “vacuum antiengine maker” 
upon the vacuum engine in a mass, this also constitutes 
a dramatic extension of general relativity and of four- 
wave mixing theory. Let us explain briefly: 


When one pumps a nonlinear mass [phase 
conjugate mirror (PCM) material] with ordinary 
“transverse” EM waves { [92] } (Figure 27a), one is 
pumping (stressing, or “squeezing and relaxing”) the 
mass with dynamic oscillating energy distributions in 
3-space. One inputs a similar weak wave (called the 
signal" wave) to the mass simultaneously. In that 
case, multiwave mixing theory tells us that the 
pumping of the PCM will cause the formation of a 
fourth EM wave, that is a time-reversed replica of the 
input “signal” EM wave. The time-reversed wave may 
contain up to all the energy in the pump waves, so it 
can be highly amplified in magnitude compared to the 
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input signal wave. The distortion correction theorem 
tells us that this time-reversed replica wave will then 
appear precisely superposing in space back along the 
exact spatial track taken by the input signal wave 


{1931}. 


When the pumping is shifted to the time domain 
by pumping with bidirectional longitudinal EM waves, 
we now are pumping the time aspects of the mass— 
during it iterative existence as masstime; see again 
Figure 25—rather than just pumping the spatial energy 
aspects. In other words, we are not pumping spatially 
but spatiotemporally. We are pumping temporally— 
rhythmically squeezing (compressing) and relaxing 
(extending) the “density of the time interactions” 
producing the rate of flow of time itself. This is a 
totally new extension to nonlinear phase conjugate 
optics. 


In this case, the “signal wave input” to the 
“time-domain-pumped” nonlinear mass PCM is just the 
resident vacuum engine in the local spacetime in which 
that PCM mass is embedded (see Figure 27). The 
sickened cell's abnormal vacuum engine—consisting of 
the sum of the normal cellular vacuum engine and the 
disease delta vacuum engine—is present in the cell and 
is the input to the time-pumped phase conjugate mirror 
(cellular masstime). The output is the formation of an 
amplified time-reversed replica of that vacuum engine. 
In other words, an exact, amplified vacuum antiengine 
for reversing the precise abnormal condition of the 
mass, down to and including even the quarks in the 
atomic nuclei, is formed by time-domain (longitudinal 
EM biwave) pumping. The result or “output” is that 
the entire cellular PCM mass and all its constituent 


parts are "time-reversed" back along their previous 
“track through time”, back to a previous normal 
physical state { [94] }. Figure 27b illustrates this 
process, 


So when Prioré pumped the abnormal cells, he 
simply time-reversed them—genetics and all—right 
back to their normal physical state before the 
abnormality arose. 
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The beauty of the method is that, by adjusting 
the input waves to the rotating plasma, Prioré could 
“tailor” and “tune” the pumping waves to what was 
needed for a particular class of disease. He used trial 
and error methods to arrive at the proper settings for 
the disease to be treated. In theory, by the Prioré 
method one can time reverse any mass back to an 
earlier physical state. This mechanism is used by the 
cellular control portion of the body’s regenerative and 
restorative (R&R) system to restore damaged cells 
back to normal. It is the basis for ће body's ability to 
heal itself! 


Applied to diseased cells, the method causes the 
formation of specific amplified antiengines for the 
exact specific cellular abnormality, no matter how 
complex, and no matter what it is. In applied medicine 
this is a revolutionary new healing and therapeutic 
modality, accomplished by novel EM means, and 
justified by general relativity, higher symmetry 
electrodynamics, and longitudinal EM wave pumping 
in the time domain rather than classical 
electrodynamics and transverse EM wave pumping. 
Prioré’s discovery, once understood, may just be the 
greatest medical discovery of all time, and the 
discoveries of Rife and of Becker may rank a close 
second. The Prioré process is shown in Figure 28. 


The body's cellular regeneration system uses 
methodology and process. A block diagram of the 
operation of the body's cellular regeneration system is 
shown in Figure 29, 


Further Principles Needed for Rife’s 
Microscope 


In his microscope (Figures 1 and 2), Rife just wanted to 
observe the templates [2] corresponding to the cells, 
germs, viruses, etc. and all their parts, without any 
smallness limit, To do that, we need to (1) amplify the 
tiny, tiny amplitudes (actually, in the virtual state and 
subquantal) of the tiny vacuum engines accompanying 
tiny spatial locations containing living, functioning 
entities (no matter how small), and (2) "transduce" that 
amplified result into the optical spectrum, so that we 
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their own rather than in learning to create according to the Divine Plan. 
‘They contributed nothing constructive to the whole of which they were an 
integral part. They had skipped so many classes in learning that they could 
not hope to catch up. Their miscreations proved so imperfect and destructive 
that they were finally refused further opportunities to incarnate within their 
own groups. 

So, the earth people eame forward and offered to help the laggards by 
receiving them into families here. No other planet had a classroom for these. 
problem students, or at least no other planet was willing to tackle the job of 
trying to redeem them. But the earth was a young planet, vigorous and 
strong, magnificently beautiful, abundant and full of promise. Disease was 
unknown. There was no distress in the sense of strain or pain, Members of 
the first root race were brought to the earth in a natural spaceship, a 
thought-controlled globe, They were accompanied by their teachers, sages 
and bierarchs representing the great cosmic Ray — 


"This first group settled down in what is now familiarly known as the 
Grand Teton area in Wyoming. That country is still beautiful today, but in 
those days, the entire globe was a sphere of unrivalled beauty. It is said, that. 
Amaryllis, the Godess of Spring, so loved the earth that she spent nine hun- 
dred years supervising its decoration, preparing it for the first guests. Over tho. 
entire globe the climate was always pleasant, neither too warm nor too cold, а 
land of eternal spring. There were no storms, floods, hurricanes, blizzards, or 
natural catastrophes because there was no discord among the people, 


Human beings definitely make their own troubles by their refusal to 
live as God intended them to live, Moreover, the clear and beautiful lower 
atmosphere around the earth became steadily more and more radiant as the 
Hierarchies and sages instructed the people how to draw forth the goodness 
of the cosmic rays, to be used for any practical purpose that might arise. The 
earth people, living in this radiant atmosphere, were constantly bathed in 
these glorious emanations which flooded the earth from outer space, and then. 
ascended back to the Source, for it is in the nature of the Flame, even physi- 
cal fire, to rise. As a result the people felt bouyant, energized and spiritually 
attuned at all times. Their vision was unclouded and they had not only the 
visible and tangible evidence of the incoming Rays and the rising Flame, but 
they were in constant association with cosmic beings, 


At the close of initiation into self-mastery, each individual then accom- 
plished complete command over matter so that he was able to raise the vibra- 
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see a perfect optical analog and thus are "looking" 
visually at localized ST regions far smaller than the 
one-tenth wavelength optical resolution limit, 


We need another principle to do that. Suppose that, to 
first order, we have an isotropic nonlinear medium, 
Then if we transmit a sine wave into it, pandemonium 
sets loose with our wave. The speed of each part of the 
wave in this medium is a function of the location of 
that part upon the wave amplitude, so the peaks move 
faster than the intermediate parts of the wave of lesser 
magnitude. The wave has "peak overtake", breakup, 
collapse, and all sorts of things happening to it. So a 
simple sine wave is not going to pass smoothly into 
that medium and "pass back out" coherently and nicely, 
and ordinary light is not going to give stable reflections 
from that medium! 


However, if we transmit two sine waves 
simultaneously, some frequency interval apart, and 
then if we pretend that we actually transmitted their 
difference frequency, a very strange thing happen: 
The two individual sine waves themselves still br. 
up and go bananas. However, that difference 
frequency acts as if it were a simple sine wave 
transmitted into a linear medium! So we get back out a 
very nice, smooth, well-behaved sine wave of the 
difference frequency, even though terrible things 
happened to the individual waves themselves. We can 
detect and use that "difference frequency” nicely. 


Several very neat sonar systems presently use that sort 
of transmission schema in underwater work ( [95] ]. 
The principle applies for waves of all frequencies, for 
all media which can be approximated as nonlinear 
isotropic in nature. As we shall see, it applies to the 
Rife microscope also. 


Rife's Secret: Recursive Coherent Increase of 
the Signal-to-Noise Ratio (SNR) 


To first order, without too much error we can pretend 
that the molecules and atoms etc. in the cells and body 
tissues, together with their finer components, comprise 
such an isotropic nonlinear medium, That's not entirely 
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true, of course, but it does work to an extent sufficient 
for our purposes. Fortunately for the Rife process, the 
parts that do not obey this isotropic rule add randomly, 
while the parts that do obey the rule add coherently. So 
the "signal-to-noise ratio" (SNR) increases with the 
increasing amplification, and one "grows" the desired 
signal right up out of the noise (SNR) of the parts that 
do not obey the isotropic medium 
sufficient number of amplifier stages 
SNR of even the tiniest parts can be made 


desired { [961 }. 


With optical functioning as in Rife's microscope, one 
may substitute "light gathering power" or 
“magnification” for the electrical term "amplifier gain", 


As we stated, Whittaker in 1904 (and superpotential 
theory thereafter) shows us that—if we wish—any EM 
field, wave, and pattern can be represented by two 
scalar potentials, Each of these two scalar potentials is 
further comprised of bidirectional EM longitudinal 
waves, in a harmonic series, in the Whittaker 1903 
manner as reinterpreted. So we can reduce any pattern, 
field, or wave from any assemblage of charge sources, 
into two potentials, and then further into two sets of 
bidirectional EM waves interfering with each other. 
That process already makes all conventional EM 
waves, fields, etc. 


An EM structuring of the local vacuum-spacetime 
occurs by all the electrical charges in the mass of the 
living cell, down to and including the virtual charges 
exchanged in the nuclear interactions in the nucleus of 
the atoms. By Whittaker 1903 and superpotential 
theory, all of that structuring itself is a potential with an 
internal set of bidirectional harmonic longitudinal EM 
waves interfering with each other, 


Further this potential is recursively organized, 
because the inner bidirectional EM wavepair 
structuring of the potential is already recursive, as сап 
be shown by applying Whittaker-1903 and Whittaker- 
1904 successively and iteratively ( [97] }. This means 
ме get deeper and deeper internested levels of patterns 
that still precisely correspond to the operational 
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mechanisms of the lower levels. It's similar to an 
infinitely fractal ( [98] } type of process. 


Because this conglomerate is recursive as a function of 
harmonic intervals, it means that we can pick any 
harmonic interval we choose in the "big world” where 
ме observe things, and we can have an exact 
observational representation of the dynamics of that 
ongoing hidden longitudinal EM wavepair 
interferometry in the two waves bounding that 
harmonic interval. Of course, the more additional 
harmonics we add, the better dynamics we have. The 
greater the number of harmonic intervals applied, the 
greater the gain. However, these harmonic intervals 
can be recursively applied using just one 
"macroscopic" harmonic interval, iteratively and 
serially applied over and over. The more iterative 
serial recursive application of one harmonic interval, 
the mote the "gain" or "amplification"—in the case of a 
microscope, the more the amplification. That was 
Rife's real secret, finally revealed. See Figure 30. 


The Difference Frequency Provides Visible 
Output 


Rife wanted to look at very, very small things visually, 
even though those "small things” were far below the 
one-tenth wavelength visible light barrier. In other 
words, to understand the Rife microscope's visual 
representation of the virtual state, we need to choose 
the harmonic interval of the throughput so as to span 
the visible spectrum. Well, for optical purposes, 
luckily the IR and UV do exactly that. Examine the 
frequencies, and you will see that a harmonic interval 
exists from a spot in the IR to a spot in the UV, and of 
course the interval in between includes the entire 
visible spectrum. The visible spectrum in between, 
however, represents the observable noise that would 
block what we seek to have emerge in that region in 
our "Rife microscope", so the presence of the visible 
spectrum is highly undesirable. Various filters can be 
used to block the visible spectrum while transmitting 
the UV and IR regions, or one can just work in the dark 
or in suitably dim visible light. 
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Rife then applied his iterative multiple “difference 
frequency" lenses in serial order, one after the other. 
While it is doubtful that he understood the theoretical 
method being utilized, he certainly persisted and found 
how to use it. This method of iteratively summing a 
recursive virtual state vacuum engine "template" results 
in the formation of an observable state vacuum engine 
template, In short, it magnifies the virtual state entities 
and dynamics directly to observable state analogues 
that capture all the virtual state entities and their 
dynamics. 


That is why, if we use special filters on your camera 
and flash lenses, where the filters are open in the IR 
and UV but opaque in the visible spectrum in between, 
ме can often photograph the ongoing "longitudinal EM 
hidden biwave interferometry"—the subtle energy or 
vacuum engine functioning—of nature and of living 
systems, even displaced in time, as Trevor Constable 
{1991 } and Joe Gambill { [1001 } (a researcher friend 
now deceased) demonstrated, as George Meek 

{ 101] ) demonstrated, and as Fogal { [102] } has 
successfully experimented with. 


Occasionally when one gets things just right, 
one can get pictures of the subtle invisible reality in the 
virtual state, going on around oneself and in one's 
surroundings. With Rife-like iterative serial 
amplification, one can get them all the time, 
dependably, as with a Fogal semiconductor specially 
adapted for such operation. One can in fact build 
instruments that indirectly observe the so-called 
"unobservable" virtual energy state and its entities and 
dynamics with one-to-one correspondence. 


That's a whole new "subtle physics" reality. Present 
physics with its assumed quantum observation 
limitations just has not even gone into it—primarily 
because physics has been focusing upon the quantized 
aspects of the photon (which is quantized in one aspect 
only—its magnetic vector potential—and not in its 
unquantized aspect—its scalar electrical potential!). 
Physics has rather ignored the unquantized (and 
therefore continuous from the smallest to the largest 
scale) time aspect of the photon ( [103] }. Using the 
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continuous aspect of the photon, one can assemble 
photon “time interval” structures—and in fact one does 
so whenever one assembles a 3-spatial energy density 
structuring such as in ordinary EM theory. 
Simultaneously, one has assembled а “structuring of 
the time domain” also, because each photon in the 
spatial energy density structuring consists of both time 
and energy as its canonical components. 


AILEM fields and waves, being comprised of 
photons, thus also carry (1) energy and energy internal 
structuring, and (2) time and internal time structuring. 
Again, this is the Russian information content of the 
Леш. The Russians simply understand 4-vector theory 
and Whittaker 1903 and 1904, and how to combine 
them with quantum mechanics and general relativity in 
a unified field theory. 


The above explanation is why Kaznacheyev's ( [104] } 
mitogenetic radiation { [105] } from his control 
(deliberately damaged or infected) cells would pa 
through a quartz window and induce the same damage 
(or disease) in targeted cells on the other side and 
otherwise environmentally shielded, but would not 
induce the changes through a normal window glass 
window. (See again Figure 23) Quartz passes the full 
optical spectrum from IR to UV, while window glass 
does not, So quartz passes the vacuum engines for the 
disease or damage, while window glass breaks them up 
and does not pass them as such. We stress that the 
vacuum engines are part of the “continuous” aspect of 
the photons, and so are not bound to any limitation on 
magnitude (either fineness or largeness) as are the 
quantized aspects of the photon. 


For such a "far beyond the one-tenth wavelength" 
microscope as Rife’s, one must use vacuum engines 
(time domain structuring, and longitudinal EM waves) 
and extraordinary iterative unified field theory optics, 
rather than the ordinary transverse EM waves and 
ordinary optics. The lenses must all pass at least one 
harmonic interval (and the same one!), to provide and 
utilize the “difference frequency band” needed for 
recursive visual connection to the subquantal state (the 
hidden virtual structures in terms of the continuity 
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aspects of photons). Successive stages thus "serial 
iteration" use the recursive principle to coherently 
amplify and show the vacuum engines, their dynamic: 
and the dynamics of deeper organizations and 
dynamics in the virtual state itself. Since Rife wished 
to "see" the results in the optical spectrum, then the 
two frequencies chosen for “differencing” had to bound 
the visible spectrum. 


Rife used quartz lenses or at least very good optical 
glass that is open from IR to UV. That bounds the 
visible spectrum with a harmonic interval. Rife used 
multiple stages for successive coherent recursive 
amplification and increasing the SNR magnitude by 
coherent integration. One must also have some scheme 
for filtering out (or avoiding) too much visible 
spectrum light. One such scheme is to just use enough, 
stages so that, in the new theory where the wavelength 
limitation is bypassed, one has amplified ("resolved") 
to the depth or fineness desired. The process long ago 
removed itself from the "normal visible light" domain, 
well before it reached the deeper resolution limit 
utilized by the definition state of the new method. 


By using sufficient multiple stages in this 
fashion, the "tiny" virtual state vacuum engine 
templates passing through the IR-UV harmonic interval 
in a lens can be recursively summed and magnified 
many, many times—essentially without limit, because 
the phenomenon being magnified is recursive and 
bidirectional longitudinal in nature. It is definitely not 
normal visible light optics, and it is nor conventional 
classical electrodynamic: 


Rife's Recursive "Vacuum Engine" Microscope 


The Rife microscope coherently sums (and thus 
coherently amplifies) the virtual state vacuum engine 
patterns with the increasing number of stages. For the 
subtle vacuum engine templates, such an arrangement 
becomes a direct amplifier (magnifier), for amplifying 
(magnifying) the internested virtual state vacuum 
engine templates and their dynamic functioning, into 
the observable state. With a properly designed 
“vacuum engine” recursive microscope, one can see 
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inside a molecule, inside the atomic nucleus, and even 
inside a nucleon, given development and perfection of 
the process. However, at this initial stage of 
understanding, one can forecast that finely adjusting 
the various stages of an early laboratory prototype 
would indeed prove to be a tedious and formidable 
task, just as Rife reported. With further development, 
however, that obstacle can be removed. 


What comes out the output end of such a 
“vacuum engine” recursive microscope, is a direct 
visible light analogue of the much more subtle ST 
functioning in the microscope's highly localized 
viewing area. This output imaging is put together 
"electrically" in ways analogous to the construction of 
a video picture on the screen of a TV tube. Since the 
result emerges through an output end that still passes 
an entire harmonic interval bounding the visible 
spectrum, the amplified virtual state recursive template 
is not destroyed but is highly amplified and produced 
as an observable image and dynamics in the visible 
spectrum. This final "interferometry" of two internally 
structured potential functions now produces "visible 
light" EM fields and waves and patterns, in accord with 
Whittaker 1904. These visible patterns are direct 
analogues representing exactly the very, very minute 
regions far below the one-tenth wavelength limitation 
of ordinary optical resolution. Those regions were the 
regions "being focused onto" when Rife so arduously 
"adjusted" his microscope's multiple stages. 


With Rife's recursive magnifying microscope 
process, one can see direct visible analogs of what is 
actually far, far smaller than anything ever before seen 
in normal optical microscopes, or even in electron 
microscopes etc. Indeed, one can see directly into the 
virtual state itself, and observe virtual state structures. 
While this is unthinkable in quantum mechanics if one 
considers only quantized aspects of light, it is perfectly 
feasible if one considers the concomitant unquantized 
(continuous) aspects of light, and shifts to general 
relativity and vacuum engines to utilize the 
unquantized structuring of the time domain, 


Conclusion 
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Rife unquestionably found a way to produce 
visible recursive amplification and magnification of 
invisible virtual state dynamics and functions. We 
hope we have shed at least some light on the 
extraordinary technical mechanisms involved. This is 
good conceptual science, consistent with theory and 
some known experiments, and it certainly can be made 
а rigorous science and technology and mathematically 
modeled, using higher symmetry electrodynamics that 
is part of a unified field theory such as that of Sachs 
The basis for all of it is in the literature already, but it is 
scattered widely in uncorrelated bits and pieces. It is 
not in the normal electrodynamics courses, nor is it in 
the normal optical science curriculum, And it is not 
taught in the normal physics curriculum. Needless to 
add, it is absent from the medical curriculum as well, 


As an additional proposal, we tentatively suggest that 
this principle also may be the long-sought "hidden 
chaos" or "hidden order" in quantum mechanics that is 
known to be present, but has not yet been explained 

{ [106] }. If so, then it becomes a new law of physics, 
with the experimental proof first demonstrated by 
Royal Raymond Rife. 


With the conceptual technical matrix of Rife’s 
mechanism in hand, it should be possible for a proper 
scientific multi-disciplinary team to redevelop and 
extend the Rife microscope. Marvelous new 
instruments will emerge, once the quantum physics 
conceptual blockage of continuous physics is 
constrained to its place as only “one view of the 
physics reality elephant.” With the ability to directly 
“measure”, “observe,” and engineer the virtual state, a 
breathtaking expansion of physics will occur, 
dramatically extending the vacuum engineering 
suggested by Nobelist Lee. 


If so, then Rife's tragic life will have served its noble 
purpose, and his intuitive insight will have been 
resoundingly verified. The follow-on results will have 
untold benefit to science and to all the human 
generations to come. 
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tion of the physical atoms which composed his body and ascend to his ‘home 
star to await his next assignment. 


Save for the long drag of time, the initiatory system on this planet re- 
mains the same today. At some time, in some embodiment, each individual 
must make his own Ascension. He must be able to achieve mastery aver 
‘matter, raise the vibrations of his physical body, form a force field or personal 
spaceship and ascend to his home star. 


During the present Aquarian Age all death, as we know it today, will 
cease on this planet, Each individual will be scientifically trained to make 
his Ascension, exaetly as it is done on other planets. 


"The high hopes which the earth people had for the future, did not mani- 
fest. The laggards refused to comply with God's law. They insisted on using 
their own free will to create their own monstrous follies; they declined to as- 
sist in unfolding the Divine Plan. Moreover, they polluted and poisoned the 
radiant atmosphere with their astral emanations. Seorning all cooperative 
endeavors spiritually, they grew and matured in physical grossmoss; they 
mated and produced offspring of their kind; they poisoned their physical bod- 
ios with their own misguided emotions and thoughts of, hatred; they intro- 
duced disease on the planet. They simply refused to believe in the one God. 


‘The frightful contamination became worse; the atmosphere around the 
earth became gloomy and dark; the Cosmie Rays could no longer penetrate to 
the vegetation and soil. Only the physical sunlight devoid of the life-giving 
God essence of the great universal Virtues, reached the people. No longer did 
the earth give forth its natural note of harmony: its great vibrant chords were 
missing from THE MUSIC OF THE SPHERES. No longer did the earth give 
off light, for the Flame had ceased to rise. This in brief, is the story of the fall 
of man. 


Man became wise in his own foolish self-esteem, Conditions became во 
hopeless that God decided to destroy the world. The Seriptures carry the ac- 
count of this great deluge, together with the significant statement that the 
world would again be destroyed, but by fire from heaven rather than water, 
History of humanity appears to be in its Fifth Root Race? and now is the time 
when the final cleansing is to take place on the earth's surface, within the 
interior of the planet which had also become contaminated and in the astral 
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[4]. Ibid, p. 182. 


15]. M. Faraday, Experimental Researches in 
Electricity and Magnetism. Vol. 1, Taylor and 
Francis, London, 1839.; Vol. 2, Richard & John E. 
Taylor, London, 1844; Vol. 3, Taylor and Francis, 
London, 1855. Reprinted by Dover in 1965. Also 
see M. Faraday, "On Static Electrical Inductive 
Action,” Phil. Mag., 1843; — "Remarks on Static 
Induction,” Proc. Roy. Inst., Feb. 12, 1858. 


16. James Clerk Maxwell, Preface to the First 
Edition, A Treatise on Electricity and Magnetism, 
third edition, Vol. 1, Dover Publications, New 
York, 1954, p. viii-ix. 


[7]. J.C. Maxwell, Preface to the First 
Edition, A Treatise on Electricity and Magnetism, 
third edition, Vol. 1, Dover Publications, New 
York, 1954, р. viii-ix. Quoting: “...before I began 
the study of electricity I resolved to read no 
mathematics on the subject till I had first read 
through Faraday’s Experimental Researches in 
Electricity. .../ perceived that his method was also 
a mathematical one, though not exhibited in the 
conventional form of mathematical symbols. 1 also 
found that these methods were capable of being 
expressed in the ordinary mathematical forms..." 


18]. James Clerk Maxwell, A Treatise on. 


Electricity and Magnetism, Third Edition, Vol. 1, 
Dover Publications, NY, 1954, p. 165-166. 


[9]. Еҝе the precessing electrons in a signal- 
receiving wire antenna would not precess laterally. 
Since their precession is at right angles to the 
disturbing force, the disturbance arriving from the 
vacuum was a longitudinal disturbance. This also 
agrees with Whittaker's 1903 decomposition of the 
scalar potential, and Mandl and Shaw's note that the 
combined scalar photon and longitudinal photon are 
observable as the instantaneous scalar potential, 
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while neither of them is observable individually. 
See citations for Whittaker and for Mandl and 
Shaw elsewhere in these references. 


[lO]. This word “potentiality” (by Feynman) is 
given flesh and blood in the present paper. What 
actually exists in the vacuum is potential and 
structures of potential. Vacuum, spacetime, and 
potential are identities. Hence we may say that the 
structured vacuum potentials are indeed 
structurings of spacetime curvature, We refer to 
these as vacuum engines, which are explained in 
this paper. 


ll]. Richard P. Feynman, Robert B. Leighton 
and Matthew Sands, The Feynman Lectures on 
Physics, Addison-Wesley, New York, Vol. П, p. 1- 
3 


12]. This is easily shown. Е  d/dt(mv). 
which expands to F = (m)dv/dt + v(dm/dt). Let the 
mass m be zero continuously, and both terms on the 
right go to zero, hence Е = 0. That is, the force 
disappears because mass is a component of force. 

It is the use in mechanics of the separate massless 
force acting on a mass that is the non sequitur and 
to blame for this giant error in electrodynamics as a 
hold-over from the hoary old mechanics theory. 


13 J. D. Jackson, Classical Electrodynamics, 
Second Edition, Wiley, 1975, p. 249. 


14]. Jackson, ibid. p. 28. 


15]. Melba Phillips, "Classical 
Electrodynamics,” Vol. IV: Principles of Electro- 
dynamics and Relativity, in Encyclopedia of 
Physics, Edited by S. Flugge, Springer-Verlag, 
Berlin, 1962, p. 4. Quoting: "The utility for 
electrical problems of a scalar potential, first 
introduced in the theory of gravitation, was pointed 
out by Simeon Denis Poisson, Bull. Soc. 
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Philomatheique 3, 388(1813). See also Mem. 
Institut, Pt. 1, 1, Pt. 2, 163 (1811). The word 
potential was introduced by George Green in 
1828." 


16]. — E.g. see W. Misner, К. S. Thorne, and J. 
A. Wheeler, Gravitation, W. H. Freeman and Со., 
San Francisco, 1973, p. 5. 


[I7]. Two methods of dealing with this 
problem, and rectifying it, are the use of a 
topological definition of the fields in mass-free 
spacetime, and the use of a unified field theory 
where the "field in space" is not a forcefield per se, 
but merely a curvature or set of curvatures of 
spacetime. As an example, the O3) 
electrodynamics largely pioneered by Evans takes 
the latter approach, and it is usable in directly 
engineering unified field theory effects. 


[18]. (а). Mendel Sachs, The Field Concept in 
Contemporary Science, Charles C. Thomas 
Publishers, 1973; 

(b) — General Relativity and Matter: A 
Spinor Field Theory from Fermis to Light-Years 
(Fundamental Theories of Physics), Reidel (now 
Kluwer), 1982 provides a great generalization of 
general relativity and electrodynamics reaching 
from the quarks and gluons to the entire universe. 
See also 

(c) Mendel Sachs, Quantum Mechanics 
from General Relativity: An Approximation for a 
Theory of Inertia, Reidel (now Kluwer), 1986; 

(d) — "Relativistic Implications in 
Electromagnetic Field Theory," in T. W. Barrett 
and D. M. Grimes, eds., Advanced 
Electromagnetism, World Scientific, 1995, p. 541- 
559. In the latter, Sachs shows that the most 
general expression for the field theory is in terms of 
spinor and quaternion variables, rather than the 
vector and tensor variables of the conventional 
expression of Maxwell's theory. This generalized 
expression leads to extra conservation laws and 
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invariants, thus increasing the predictive capacity 
of the theory. 

(e) For a marvelous treatise for the educated 
layman, see M. Sachs, Relativity in Our Time: 


From Physics to Human Relations, Taylor & 
Francis, 1993. 


[I9]. E.g., see the several Evans reviews in 
Modern Nonlinear Optics, Second Edition, Edited 
by M.W. Evans, Wiley, 2002 (in press). Many 
other O(3) electrodynamics papers are also carried. 
in this set of three volumes, as well as in the 
standard literature. 


20) Mendel Sachs, "Relativistic Implications 
in Electromagnetic Field Theory," ibid. 


21]. Without interaction with the vacuum, 
mass does not exhibit perfect symmetry. For a 
discussion, see T. D. Lee, Particle Physics and. 
Introduction to Field Theory, Harwood Academic 
Publishers, New York, p. 378-389. 


[22]. In both classical and quantal 
electrodynamics, the problem of the source charge 
and its associated fields and potentials—and their 
energy—has been considered to be the most 
difficult problem. 

(a) Fora solution to that problem, see T. E. 
Bearden, "Giant Negentropy from the Common 
Dipole,” Journal of New Energy, 5(1), Summer 
2000, p. 11-23. On DoE open website http://www. 
ott.doe.gov/electromagnetic/papersbooks.html and 
this author's website www.cheniere.org. 

(b) For very powerful support of that 
proposed solution, see F. Mandl and G. Shaw, 
Quantum Field Theory, Wiley, 1984, Chapter 5. 
Neither the time-polarized photon nor the 
longitudinal photon is individually observable, yet 
the combination of the two is observable as the 
instantaneous scalar potential. The Mandl and 
Shaw combination of a scalar (time-polarized) 
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photon and a longitudinal photon is explained by 
Bearden as the interaction of the causal incoming 
scalar photon with a charge, the charge 
subsequently transducing the absorbed energy from 
the time-domain into 3-space, and re-emission of 
the energy as an emitted longitudinal photon in 3- 
space. The actual interaction provides the 
coupling, and clarifies which is the cause and 
which is the effect. 


23]. Аз the electrodynamicists implicitly 
assume, by assuming fields and potentials from all 
charges in the universe penetrating and existing and 
superposing and interfering in each cubic 
centimeter of space, and in fact at every point in 
space. But then the electrodynamicists continue to 
utilize a material ether assumption in their 
equations, embedded implicitly upon the notion of 
an “empty space” filled with this material ether. 
Tesla called it“... one of the most remarkable and 
inexplicable aberrations of the scientific mind 
which has ever been recorded in history.” (Nikola 
Tesla, "The True Wireless,” Electrical 
Experimenter, May 1919). While that biting 
remark certainly did not endear him to struggling 
electrical scientists, it did strike uncomfortably 
close to the mark, and it still does. 


24].  J.H. Poynting, "On the transfer of energy 


in the electromagnetic field," Phil. Trans. Roy. Soc. 
Lond., Vol. 175, Part II, 1885, p. 343-361. 


[25]. Oliver Heaviside, "Electromagnetic 
Induction and Its Propagation," The Electrician, 
1885, 1886, 1887, and later. This is a series of 47 
sections, published section by section in numerous 
issues of The Electrician during 1885, 1886, and 
1887. See also Oliver Heaviside, "On the Forces, 
Stresses, and Fluxes of Energy in the 
Electromagnetic Field," Phil. Trans. Roy. Soc. 
London, 183A, 1893, p. 423-480. 
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26]. By a crude analogy, one may think of the 
“virtual” energy of the vacuum as energy that has 
been disintegrated into incredibly tiny bits—each 
so small that the bits fade in and out of existence at 
an incredible rate. The spinning action of the 
charge may be thought of as similar to that of an 
old spinning wheel. The charge spins, so that it 
coheres some of the "virtual fibers" continually fed 
to it by the vacuum, into "thread-sized" portions 
that are emitted radially outward. So the charge 
“splatters back” some of the fibers as fibers, but 
“spins” the remainder into useful quantum-sized 
“threads” which are emitted in observable form. 


mp. Presently electrodynamicists are likely 
to specify the Poynting energy flow S as 

$ = ЕХН. However, in the vacuum (spacetime) 
neither E nor H exists as such observed force fields, 
which requires presence of charged mass. Only 
potentials and potential structuring of the virtual 
particle flux exist in the vacuum (which is after all 
just potential comprised of virtual particle flux). 
Those structurings or their analogues also exist as 
sets of curved spacetime regions (i.e., spacetime 
structurings comprising the elements of the 
"vacuum engine"). See E. T. Whittaker, "On the 
Partial Differential Equations of Mathematical 
Physics," Mathematische Annalen, Vol. 57, 1903, 
p. 333-355. Whittaker that any scalar potential 
decomposes into a multiplicity of longitudinal 
bidirectional flows of energy. This decomposition 
must also comprise the vacuum scalar potential, as 
well as the "spacetime curvature" potential. 


psi. However, Whittaker misinterpreted the 
causal phase conjugate wave (that half of his phase 
conjugate wavepair) as the effect after the wave. 
interacts with charged mass, in which case parity is 
broken and the effect wave produced by the 
interaction is a longitudinal EM wave going in the 
opposite direction in 3-space from its "biwave" 3- 
space partner. The correct interpretation is that, 


аара еу chenirc orghechpapershilemierscope htm (56 of 87)21.1.2004 17:48:48 


Novel Principles In The Rife Microscope 


prior to interaction, the phase conjugate wave exists 
in the fourth axis of Minkowski 4-space, hence is in 
the time domain, Itis literally a longitudinal EM 
wave moving on the fourth axis (in the time 
domain) to the interacting charge, and the other 
Whittaker biwave partner is the effect longitudinal 
EM wave emitted in 3-space by the interacting 
charge after it absorbs the incoming time-polarized 
EM wave. We point out that a longitudinal EM 
wave along the time axis is a time-polarized EM 
wave, corresponding to the known time-polarized 
photon in quantum field theory. 


[29]. After publication of my "Giant 
Negentropy" paper, I discovered very strong 
support for my reinterpretation of Whittaker's 1903 
decomposition of the scalar potential. This support 
was by Е. Mandl and С. Shaw, ibid. Mandl and 
Shaw give a deeper coverage of the photon 
polarizations. They argue that the longitudinal and 
scalar polarizations individually are not directly 
observable, but only in combination, wherein they 
manifest as the "instantaneous" Coulomb (i.e. 
electrostatic) potential. Our comment is that this 
argument, translated from particle terminology to 
wave terminology, directly fits my re-interpretation 
of Whittaker's 1903 decomposition of the scalar 
potential. However, Mandl and Shaw fail to 
account for their assumed interaction of the 
detecting/observing unit point charge to perform 
the perfectly correlated "combining", and thus fail 
to account for the absorption of the incoming 
causal time-polarized wave or photon, the 
transduction of that excitation energy of the charge 
into longitudinal EM wave/photon energy in 3- 
space, and the subsequent emission of that 
excitation energy as a perfectly correlated 
longitudinal EM wave in 3-space. 

Thus Мапа! and Shaw missed the time- 
excitation charging of the source charge via 
absorption of the "coupled" time-polarized EM 
wave/photon, and the subsequent decay of the time- 
charge excited state by emission of a 3-space 
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longitudinal EM wave/photon. This omitted 
interaction represents the discovery of nature's 
giant negentropy mechanism in EM energy flow, 
whenever 3-space energy flow symmetry is broken, 
as with a common dipole. So Mandl and Shaw do 
not account for photon (or wave) polarization 
transduction, where the "causal" time-polarized EM 
wave or photon comes in and is absorbed by the 
detecting charge or dipole to energetically excite it 
in the time-domain, then the excitation energy is ге- 
emitted as the longitudinally polarized EM wave or 
photon in 3-space. 

Recognition of these missing functions 
allowed at last a solution to the long-vexing 
problem of the source charge. We actually solved 
the problem for a source dipole, then pointed out 
that any "isolated" charge is a set of dipoles when 
its clustering virtual charges of opposite sign are 
considered. 


[30]. Тһе source charge problem was 
recognized as the most difficult problem in 
electrodynamics. E.g., see D. K. Sen, Fields and/or 
Particles, Academic Press, London and New York, 
1968, p. viii. Quoting: "The connection between 
the field and its source has always been and still is 
the most difficult problem in classical and quantum 
electrodynamics." Since our proposed solution is 
consistent with particle physics (broken 3- 
symmetry of the dipole) and with quantum field 
theory (combination of the time-polarized and 
longitudinal photon comprises the scalar EM 
potential), it is robust and we believe it will stand 
up to meticulous scrutiny. 


31]. E. T. Whittaker, 1903, ibid. 
32]. Мапа and Shaw, ibid. 
33]. Poynting only assumed that diverged 


part of the energy flow. Heaviside, on the other 
hand, showed that there is a much larger energy 
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flow component that misses the intercepting 
charges (or circuit) altogether, and is wasted. Since 
this means that far more EM energy flows from the 
terminals of a generator than the external circuit 
intercepts and catches, it means that all generators 
produce more energy flow output than the textbook 
states, or that Poynting assumed. In fact, as 
transducers of vacuum energy, all dipolar 
generators already exhibit COP>1.0. Since no one 
in the 1880s could explain where such an 
astounding extra energy flow was coming from, 
Lorentz originated an integration trick to discard 
the nondiverged Heaviside EM energy flow 
component. 

(a) See J. H. Poynting, “On the transfer of 
energy in the electromagnetic field,” Philosophical 
Transactions of the Royal Society of London, Vol. 
175, Part II, 1885, p. 343-361. 

(b) See Oliver Heaviside, "Electromagnetic 
Induction and Its Propagation," The Electrician, 
1885, 1886, 1887, and later—a series of 47 
sections, published section by section in numerous 
issues of The Electrician during 1885, 1886, and 
1887. 

(c) See also Oliver Heaviside, "On the 
Forces, Stresses, and Fluxes of Energy in the 
Electromagnetic Field,” Phil. Trans. Roy. Soc. 
London, 183A, 1893, p. 423-480. 

(d) For Lorentz trick to discard the 
nondiverged component, see H. A. Lorentz, 
Vorlesungen über Theoretische Physik an der 
Universitit Leiden, Vol. У, Die Maxwellsche 
Theorie (1900-1902), Akademische 
Verlagsgesellschaft M.B.H., Leipzig, 1931, "Die 
Energie im elektromagnetischen Feld," p. 179-186. 
Figure 25 on p. 185 shows the Lorentz concept of 
integrating the Poynting vector around a closed 
cylindrical surface surrounding a volumetric 
element. This is the procedure which arbitrarily 
selects only a small component of the energy flow 
associated with a circuit—specifically, the small 
Poynting component striking the surface charges 
and being diverged into the circuit to power it—and 
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then treats that tiny component as the "entire" 
Poynting energy flow. Thereby Lorentz arbitrarily 
discarded all that extra Heaviside energy transport 
component which does not strike the circuit at all, 
and is just wasted. 


[34]. а fact, the simple equation W = фа, 
where W is the diverged/collected energy, q is the 
intercepting coulomb, and ¢ is the reaction cross 
section of the potential, shows that 
electrodynamicists implicitly assume the “true” 
causal potential to contain unlimited energy. E.g., 
using that equation, any desired amount W of 
energy can be collected from any nonzero potential 
6, no matter how small its intensity, simply by 
adding sufficient intercepting/collecting charges. 


[BS]. А back-of-the-envelope calculation for a 
nominal simple circuit has been made and 
previously presented by the present author. In the 
nominal circuit used, the source dipole extracts 
from the vacuum and sends down the outside of the 
attached circuit about 1013 times as much energy as 
the circuit itself intercepts, diverges, and utilizes 
The huge remainder is not intercepted, remains 
nondivergent and just passes on out into space at 
the speed of light. 


[36]. Solving the standard equation E = F/q for 
Е, one has Е = Eq. Again, from any nonzero E- 
field, no matter how small, as much force can be 
“gathered” and produced as one desires, merely by 
increasing the intercepting/collecting charge q. 


37]. Коеп Н. Romer, "Heat is not a noun," 
American Journal of Physics, 69(2), Feb. 2001, p. 
107-109. This is an editorial discussion by the 
Editor of AJP of the concept of heat in 
thermodynamics. Heat is not a substance, not a 
thermodynamic function of state, and should not be 
used as а noun. The quotation castigating the 
standard "field diagram" of an EM wave in space is 
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atmosphere of the earth, which now extends 10,000 feet above the surface of 
the globe. It is in this astral area around the earth that all of the contamina- 

tion has accumulated from the emotional emanations given off by individuals 
through the ages, and where hover the frightful thought-forms thrown off by 
the race? The contaminated astral atmosphere around the earth although 
still being constantly poisoned by emanations of hatred vengeance, greed and 
lust generated by living human beings, is being bombarded night and day by 
powerful rays directed from spaceships orbiting the earth, by cleansing ener 

gies from saucers flying close to the earth. Although disease and death, and 
all the old fears of poverty, war, hunger, and helplessness still stalk the 
‘earth, these grim speeters are attracted hence only by the unlighted ones, by 
the dichards, the sinister secretives, the stubborn skeptics. In other words 
by the laggards who are still lagging. 


But material situations will be so greatly improved within a few years 
that the planet will be unrecognizable according to present low standards. 
‘The globe, during the past, became so heavily weighted with discord that it 
drooped on its bent axis like a weary flower on a stalk. Now the supreme 
power is straightening the axis. Meanwhile, the earth is moving in a side- 
wise motion as it edges into a new orbit, and, at the same time, is being lifted 
up spiraling into a new spatial region. In the near future, the natural action 
of the cosmic rays will bring about a complete restoration of the planet. It 
will again become a paradise as it was before God made man. What we know as 
the astral atmosphere will be completely dispelled. Light from the cosmic rays 
will reach the earth in natural abundance. The climate will change so that the 
spring-like weather will take charge all year round. With the incoming light, the 
atmosphere of the earth will again become brilliant with colours; the sphere will 
sound forth its great chords in the cosmic symphony. Disease will vanish and 
its memory will be wiped from the minds of men, 


All of this is in the future when the words of the Lord's prayer shall be- 
come manifest — “Thy kingdom come, Thy Will be done, on earth as it is in 
Heaven.” If there is to be heaven on this earth then it is natural to assume 
that there will be no place on this planet for the obstructionists, the unlighted 
ones who are haunted by doubt, fear, hate and greed. 
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from endnote 24, p. 109. 


[38]. This is readily understood when one 
realizes that the founders of electromagnetics 
assumed a material ether. So to them, there was not 
a single point in all the universe where mass was 
absent! Hence the field, potential, and wave "in 
space" were actually the field, potential, and wave 
"in the material ether medium", and therefore 
perfectly material. Even though the Michelson- 
Morley experiments falsified the material ether in 
the 1880s, the electrodynamicists (i) never changed 
their classical EM equations which still to this day 
assume the material ether filling all space, and (ii) 
still implicitly mistake the transverse electron 
precession wave in the Drude gas in a receiving 
antenna as representing the assumed interception of 
the incoming "transverse EM wave" in that external 
material ether medium. 


[39]. Robert Bruce Lindsay and Henry 
Margenau, Foundations of Physics, Dover 
Publications, New York, 1963, p. 283-287, and 
passim. 


[40]. — Y. Aharonov and D. Bohm, "Significance 
of Electromagnetic Potentials in the Quantum 
Theory," Physical Review, Second Series, 115(3), 
1959, p. 485-491. However, Aharonov and Bohm 
scem to have missed the similar mass interpretation 
of the potential, so that they utilized the potential as 
massless and therefore the vacuum EM entity that 
is the primary cause of all EM phenomena. If one 
truly eliminates only the potential's effect upon the 
intercepting charged mass, and utilizes the non- 
intercepted EM entity in vacuum, one has arrived at 
the direct alteration of the massless spacetime 
geometry of general relativity. In short, suddenly 
one has latched onto a unified field theory, and one 
that is engineerable by surprising electromagnetic 
means. 
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[41]. But erroneously assumed to be present, 
because of Maxwell’s ubiquitous use of the 

material ether and the continued implied material 
ether in the electrodynamics equations to this day. 


142]. T. W. Barrett, "Tesla's Nonlinear 
Oscillator-Shuttle-Circuit (OSC) Theory," Annales 
de la Fondation Louis de Broglie, 16(1), 1991, p. 
23-41. Barrett analyzed Tesla's patented circuits in 
terms of quaternion electrodynamics, which is of 
higher symmetry than either vector or tensor 
algebra electrodynamics. Lo and behold, Tesla 
could shuttle potential energy around in his circuits 
at will, and that functioning would not even show 
up in a tensor or vector electrodynamic analysis. 


43]. Т. W. Barrett, "Active Signalling 
Systems," U.S. Patent No. 5,486,833, Jan. 23, 
1996; — Oscillator-Shuttle-Circuit (OSC) 
Networks for Conditioning Energy in Higher-Order 
Symmetry Algebraic Topological Forms and RF 
Phase Conjugation,” U.S. Patent No. 5,493,691, 
Feb. 20, 1996. 


[44]. Аѕ the reader can appreciate, this 
represents a dramatic change to the foundations of 
electrodynamics. It is closely allied to Sachs's 
unified field theory; see appropriate Sachs 
references in this paper. 


[45]. Аз Dirac pointed out, the Michelson- 
Morley experiments of the 1880s destroyed the 
material ether assumed by Faraday and Maxwell 
and subsequent electrodynamicists; it did not 
destroy the ether per se. Dirac emphasized that any 
nonmaterial Lorentz-invariant ether is perfectly 
consistent with the Michelson-Morley 

experiments. General relativity describes the 
shaping and structuring of the vacuum as 
curvatures of spacetime geometry and clustered 
patterns thereof (although the latter part is 
essentially neglected). GR consists of the changes 
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of this spacetime due to the interaction of mass/ 
trapped energy, and also the forces upon mass/ 
trapped energy created by the interaction of such 
curvature-patterns of spacetime. Essentially, 
electrodynamics is missing just this “mass to 
spacetime” transform and this “spacetime to mas: 
transform. It is in fact missing its "infolded general 
relativity” dynamic internal structuring of the 
potential, field, and wave. KGB energetics weapon 
scientists call these missing transforms the 
information content of the field—which our fellows 
mistakenly interpret in their own flawed 
electrodynamics as “spectral content.” Nothing 
could be further from the truth. 


[46]. 1 1903 E. T. Whittaker showed that any 
scalar potential is comprised of an infinite 
harmonic series of bidirectional longitudinal EM 
waves, arranged in bidirectional wavepairs. See E. 
T. Whittaker, "On the Partial Differential Equations 
of Mathematical Physics," Mathematische Annalen, 
Vol. 57, 1903, p. 333-355. 


[47]. — General relativity usually stops short of 
including an "infolded" topology within its basic 
spacetime, and only applies an "exterior" topology 
to it. However, it does not exclude that capability. 
Spacetime is just potential identically, and also just 
vacuum identically. Since GR omits the infolding 
structure of spacetime/potential, and so does 
electrodynamics, it has not been possible to unify 
the two completely. The “bridge” across the chasm 
between them has been eliminated by both 
disciplines. 


[48]. With finite propagation, this action-at-a- 
distance is retarded so that some time passes 
between the effect and the cause. Each Mandl- 
Shaw photon interaction—the receipt of the scalar 
(time-polarized) photon, and emission of 3-space 
longitudinal photon—is retarded by (requires) the 
amount of time that is transformed into 3-space 
energy. [Time may be regarded as 3-space 
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electromagnetic energy compressed by the factor 
c2, with the compressed energy placed on the 
fourth Minkowski axis to appear as time (seconds), 
rather than being left in 3-space to appear as mass). 

Transformation from time-domain EM 
energy to 3-space energy is a function of the spin of 
the charge, which "spins" 720 degrees, being 360 
degrees in the time domain while absorbing the 
time-polarized EM photon energy, the being 
followed by 360 degrees in 3-space while it is 
emitting the 3-space longitudinal photon. This 
retardation due to transformation of the energy 
from the time domain to the 3-space domain is 
what limits the speed of light in the ambient 
vacuum to the finite velocity c. 

However, when infinite velocity 
propagation occurs (as is permissible with 
longitudinal EM waves alone, which a priori 
implies no retardation), then the notion vanishes of 
a “cause” and an "effect" separated by a time 
interval. In that case, one is operating in a multiply- 
connected spacetime, where in theory there is no 
observable “length” or “time” between the “cause” 
event and the “effect” event. Further, one 
“causative” initiation point can be superposed 
simultaneously with multiple distant points widely 
separated in ordinary spacetime. In that case, 
putting a joule of energy into the “initiating cause” 
point (to the normal 3-space observer) results in the 
simultaneous appearance at each and every distant 
participating point, of one joule. To the normal 
"singly-connected spacetime” observer, this is a 
direct amplification of energy, directly from the 
vacuum energy itself. We have proposed this 
mechanism as an extension of Bohm’s quantum 
potential utilized in his hidden variable theory of 
quantum mechanics. See David Bohm, "A 
Suggested Interpretation of the Quantum Theory in 
Terms of 'Hidden' Variables, I and II," Physical 
Review, 85(2), Jan. 15, 1952, p. 166-179 (Part 1); 
180-193 (Part II). Unfortunately three nations of 
the world have already seen fit to highly weaponize 
this effect, and a fourth nation is very close to 
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deploying such a weapon. Presently quantum 
potential weapons are the dominant weapons on 
earth, and nothing can stand against them. 


149]. By conjugate pair, we mean that the 
wavepair consists of an EM longitudinal wave and 
its time-reversed twin, precisely superposed 
spatially but antiphased in time. In such a wave, 
the transverse energy density amplitude cannot 
vary; instead, the wave consists of (and carries) an 
oscillation of the rate of flow of time, about some 
median speed, The median speed of a longitudinal 
EM wave is not confined to the speed of light in 
vacuum. 


[50]. Тһе value of the energy continuously 
collected from a steady potential, in a “swirl” 
around a fixed intercepting charge, is of course a 
fixed scalar. That, however, has nothing to do with 
the nature of the potential as an EM entity in 
massless vacuum, prior to interaction with charged 
mass. 


51]. J.D. Jackson, Classical Electrodynamics, 
Second Edition, Wiley, 1975, p. 223. 


521. Interestingly, one also cannot produce 
a clear definition of energy in physics. A good 
discussion of the energy concept is given by R. B. 
Lindsay, "The concept of energy and its early 
historical development." Foundations of Physics, 1 
(4), 1971, p. 383-393. Lindsay investigates the 
concept of energy from its early historical origin, 
and covers from ancient times through the 18th 
century. The root of the concept is the notion of 
invariance in the midst of change. In short, the 
concept consists of considering “the changing” as 
being “nonchanging.” In pursuing a rigorous 
definition of anything, one eventually arrives at a 
contradiction of Aristotelian logic. Ultimately one 
can only define something as identical to its own 
opposite. Geometry, e.g., models the presence of 
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mass as the absence of mass. Ultimately a “hard 
definition” is an “accursed necessity for the identity 
of opposites"—the centuries-old bane of the 
philosophers. In physics the problem is avoided by 
the “duality principle"—just treat an entity as either 
a particle or wave as necessary, and quit arguing 
about it! The problem is the incompleteness of 
Aristotelian logic itself. A solution to the "identity 
of opposites” problem is obtained by explicitly 
adding a fourth law of logic that has always been 
implicitly assumed in Aristotle’s three laws. For a 
discussion, see “A Conditional Criterion For 
Identity, Leading to a Fourth Law of Logic,” 
Appendix III to T. E. Bearden, Aids: Biological 
Warfare, Tesla Book Co., 1988, p. 428-443. A 
simple proof of the fourth law of logic is given in 
ibid., p. 439-440. 


[53]. In addition to reference 19, see Myron W. 
Evans, Enigmatic Photon, Vol. II, Kluwer, ISBN 
0792332881. See also Apeiron, 4(2-3), Apr.-Jul. 1997, 
a Special B( Field Issue, Guest editor: Myron W. 
Evans, In this same issue, see the Introduction by 
Evans, and also his “Helicity and the Electromagnetic 
Field.” In the same issue, see also Jean-Pierre Vigier, 
“Relativistic Interpretation (with Non-Zero Photon 

Mass) of the Small Ether Drift Velocity Detected by 
Michelson, Morley, and Miller.” Barrett has also 
rigorously shown the reality of the BG) field, and so the 
conventional closure against it is doomed to failure. 
The emergence of BÓ? field theory will dramatically 
alter electrodynamics, and elevate the importance of 
the longitudinal EM wave. We are also much indebted 
to Bob Flowers for his penetrating elucidation of the 
background of the B®) field in private 
communications, and to Myron Evans for his patient 
and encouraging private communications. 


154]. See particularly T. W. Barrett, "Sagnac 
Effect: A Consequence of Conservation of Action 
Due to Gauge Field Global Conformal Invariance 
in a Multiply-Joined Topology of Coherent Fields," 
in T. W. Barrett and D. M Grimes, [Eds.]. 
Advanced Electromagnetism: Foundations, Theory. 
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& Applications. World Scientific, River Edge, 
New Jersey, 07661, 1995, p. 278-313; T. W. 
Barrett, "Electromagnetic Phenomena Not 
Explained by Maxwell's Equations," in A. 
Lakhtakia, (ed.): Essays on the Formal Aspects of 
Electromagnetic Theory, World Scientific 
Publishing, River Edge, NJ, 1993, p. 6-86. 


[55]. Richard W. Ziolkowski, "Exact Solutions 
of the Wave Equation With Complex Source 
Locations," Journal of Mathematical Physics, 26 
(4), April 1985, p. 861-863; LM. Besieris, A.M. 
Shaarawi, and R. W. Ziolkowski, "A bidirectional 
travelling plane wave representation of exact 
solutions of the scalar wave equation," Journal of 


Mathematical Physics, 30(6), 1989, p. 1254-1269; 
Rod Donnelly and Richard Ziolkowski, "A method 


for constructing solutions of homogeneous partial 
differential equations: localized waves," 
Proceedings of the Royal Society of London A., 
Vol. 437, 1992, p. 673-692; — "Electromagnetic 
field generated by a moving point charge: A fields- 


only approach," American Journal of Physics, 62 
(10), Oct. 1994, p. 916-922. 


56]. М. W. Evans, editor, Modern Nonlinear 
Optics, Wiley, 2002, 3 volumes (in press). 


[57]. М.А. Rodrigues Jr. and J.-Y. Lu, “On the 
existence of undistorted progressive waves (UPWs) 
of arbitrary speeds 0 < v «eo in nature,” 
Foundations of Physics, 27(3), 1997, p. 435-508; 
W. A. Rodrigues Jr. and J. E. Maiorino, “A unified 
theory for construction of arbitrary speeds (0 < v < 
^») solutions of the relativistic wave equations, 
Random Operators and Stochastic Equations, Vol. 
4, 1996, p. 355-400. 


58 E. T. Whittaker, 1903, ibid. 


59 Ironically, Maxwell's actual theory 
was some 20 quaternion-like equations in 20 
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unknowns, as given in "A Dynamical Theory of the 
Electromagnetic Field,” Royal Society 
Transactions, Vol. CLV, 1865, p 459. Read Dec. 8, 
1864, Also contained in The Scientific Papers of 
James Clerk Maxwell, 2 vols. bound as one, edited 
by W. D. Niven, Dover, New York, 1952, Vol. 1, p. 
526-597. Heaviside dramatically curtailed 
Maxwell's theory to a vector subset of some 4 
equations in 4 unknowns. Lorentz further curtailed 
it by effectively throwing out all Maxwell- 
Heaviside systems that were in disequilibrium with 
their active vacuum and curved spacetime 
environments. So after over a century, the long 
slumbering environmental dynamics for 
electrodynamical systems is awakening and chasing 
its own roots again. Long live the rise of the 
supersystem! 


[60]. ^ E.g. see J. Vaz Jr. and W. A. Rodrigues 
Jr., "Maxwell and Dirac Theories as an Already 
Unified Theory," Advances in Applied Clifford 
Algebras, Vol. 7 (S). 1997, p. 369-386. See W. A. 
Rodrigues, Jr. and J. Vaz Jr., “Subluminal and 
Superluminal Solutions in Vacuum of the Maxwell 
Equations and the Massless Dirac Equation,” 


Advances in Applied Clifford Algebras, Vol. 7(S), 
1997, p. 457-466. 


61 E. T. Whittaker, 1904, ibid. 


62]. Ме strongly stress that longitudinal EM 
waves and their dynamics, so ignored in all except 
the most advanced higher symmetry 
electrodynamics texts, are actually the key to 
everything. Longitudinal EM waves already 
comprise, create, and structure the feeble 
"envelope EM waves" we presently deal with. A 
longitudinal EM wave is also an 
electrogravitational wave, and oscillates the rate of 
flow of time itself because of its combination with 
a time-polarized wave. The two combined photons 
have a total spin two, which is a graviton. Thus 
internally a graviton is revealed as a particular 
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dynamic between time-domain EM energy and 3- 
space EM energy. The longitudinal EM wave in 
the time domain (that is combining with the 
longitudinal EM wave in 3-space) is thus an 
oscillation of time contraction and expansion, or 
"pulsation" in the rate of flow of time. Very 
powerful gravitational effects as well as very 
powerful and unique electrodynamics effects can be 
obtained by use of longitudinal EM waves, because 
of the additional dynamics between the time and 3- 
space domains. Unwitting use of such 
extraordinary EM waves is how Rife and Prioré 
achieved such remarkable results. 


163]. М. W. Evans, P. К. Anastasovski, T. Е. 
Bearden et al., "On Whittaker's Representation of 
the Electromagnetic Entity in Vacuo, Part V: The 
Production of Transverse Fields and Energy by 
Scalar Interferometry,” Journal of New Energy, 4 
(3), Special Issue, Winter 1999, p. 76-78. 


64]. Melba Phillips, “Classical 
Electrodynamics,” Vol. IV: Principles of 
Electrodynamics and Relativity, in Encyclopedia of 


Physics, Edited by S. Flugge, Springer-Verlag, 
Berlin, 1962, p. 1-108 gives a good overall 
summary of the superpotential theory. 


65]. А. Righi, Nuovo Cimento, Vo 
1901, p. 104. 


No. 5, 


66]. P. Debye, Ann. Phys., Leipzig, Vol. 30, 
1909, p. 57. 


67 Thomas John l'Anson Bromwich, Ап 
Introduction to the Theory of Infinite Series, 
MacMillan, London, 1908. 


68 A. Nisbet, Physica, Vol. 21, 1955, p. 799; 
Proc. Roy. Soc. Lond. A, Vol. 231, 1955, p. 250. 


69]. W. Н. McCrea, “Hertzian electromagnetic 
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potentials,” Proc. Roy. Soc. Lond. A, Vol. 240, 
1957, p. 447-457. 


[70]. ^ Sachs has achieved the necessary unified 
field theory, broadly unifying physics from the 
quarks and gluons to the entire universe, and 
including both the active vacuum and active, 
locally curved spacetime. See Mendel Sachs, 
General Relativity and Matter: A Spinor Field 
Theory from Fermis to Light-Years (Fundamental 
Theories of Physics), Reidel (now Kluwer), 1982: 
— Quantum Mechanics from General Relativi 
An Approximation for a Theory of Inertia, Reidel 
(now Kluwer), 1986. It should be obvious that, 
unless electrodynamics theory and general 
relativity theory utilize the same background 
spacetime, it is impossible to completely merge 
them, from first principles. Since classical 
electrodynamics artificially discards its active 
environment, it is electrodynamics which must be 
changed in order to be successfully united with 
general relativity. Sachs has accomplished this 
long-sought engineerable unification. 


[71]. Proof that the virtual state can be 
coherently integrated is already furnished by every 
source charge in the universe, which does precisely 
that. 


[72]. We note without elaboration that all the 
mind functions, even of the deepest and most 
unconscious nature, and even of collective species 
unconsciousness domains—exist 
electromagnetically in the infolded EM domain. 
The "conscious mind" is a serial processor, though 
extremely rapid. The unconscious is a massively 
parallel processor. The reason the conscious mind 
cannot “directly see” the unconscious is that 
“seeing” innumerable things in the “single 
snapshot" at once, just obliterates all singular 
discrimination because of the intense summation. 
Mind functions are timelike, so consist of 
specialized structures, functioning, and dynamics 
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‘This book is therefore of interest only to those who know in their hearts 
that they truly desire to serve the Light. That, as such servers, they really 
wish to take part in the unfoldment of the Divine Plan on this planet, We 
need not waste time and energy trying to convince the unlighted ones that. 
God is a good God. If they have not figured that out in the past, it is hardly 
likely that they will learn to lovingly entertain the idea during the future, 


‘Therefore, only those who are interested in taking part in ushering in 
the new civilization should read this book. Among those bent on vengeance, 
жаг, financial profit, and so forth, this hook will only arouse further antagonism 
and jealousy. Where their future lies is a matter of no interest to us, whatso- 
ever. Those who are not with God are against Him and that settles the matter. 


Our entire energy now must be thrown on the positive side. We must 
study the situation as of today, find out just where we stand, discover what 
progress has been made, and what remains to be done. How can we help? 
What positive enterprises, no matter how tiny or how great, can we initiate? 


Even now, like Noah of old, we gaze expectantly skyward, knowing that 
the Dove is winging its way from outer space, bearing to us the symbolic olive 
branch from our planetary neighbors, those good friends we knew and loved 
so well. They are coming again. Now let us prepare for the great reunion of 
fellowship, of interplanetary friendship. Let us prepare to welcome the Dove 
and send forth to all mankind the joyous message of good will to all. 
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inside the time domain. Since the infolded 
structuring captures this entire domain, it also 
involves a physics of mind and matter interaction, 
but as a science instead of as a mysticism. In 
theory vacuum engines are also possible that 
engineer the mind at any and all levels. We have 
addressed this extended physics of mind and matter 
reactions elsewhere and do not address it here. The 
Russian weapon scientists refer to this mind area 
(which can also be engineered by novel 
electrodynamic means) as psychoenergetics. 


[73]. Б.О. Becker and David G. Murray, "The 
electrical control system regulating fracture healing 
in amphibians,” Clinical Orthopaedics and Related 
Research, Vol. unk, No. 73, Nov.-Dec. 1970, p. 
169-198. This is the definitive technical exposition 
by Becker of his electrical findings about the. 
cellular control system. 


174]. — Зее particularly Robert О. Becker, “The 
direct current control system. A link between 
environment and organism," New York State 
Journal of Medicine, Vol. 62, 1962, p. 1169-1176; 
— and Joseph A. Spadaro, "Electrical stimulation 
of partial limb regeneration in mammals," Bullet 
of the New York Academy of Medicine, Second 
Series, 48(4), May 1972, p. 627-641; — and 
Carlton Е. Hazlewood, Abraham В. Liboff, and Jan 
Walleczek, Electromagnetic Applications In 
Medicine,” NIH-OAM Electromagnetics Panel 
Report, Jan. 15, 1993; — "A technique for 
producing regenerative healing in humans," 
Frontier Perspectives, 1(2), Fall/Winter 1990, p. 1- 
2; — and Andrew A. Marino. Electromagnetism 
and Life, State University of New York Press, 
Albany, NY, 1982; — and Gary Selden, The Body 
Electric, William Morrow and Company. New 
York, 1985; — Cross Currents, Jeremy P. Tarcher, 
Inc., Los Angeles, 1990; — "The bioelectric field 
pattern in the salamander and its stimulation by an 
electronic analog," IRE Transactions on Medical 
Electronics, Vol. ME-7, July 1960, p. 202-207; — 
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"Some observations indicating the possibility of 
longitudinal charge-carrier flow in peripheral 
nerves,” Biological Prototypes and Synthetic 
Systems, Plenum Press, New York, 1962, p. 31-37; 
— and W. Slaughter, "The longitudinal direct 
current gradients of spinal nerves," Nature, Vol. 
196, Nov. 17, 1962, p. 675-676; — and Charles H. 
Bachman and Howard Friedman, The direct current 
(control) system: A link between the environment 
and the organism," New York State Journal of. 
Medicine, Vol. 62, April 15, 1962, p. 1169-1176; 
— "The direct current field: A primitive control 
and communication system related to growth 
processes," Proceedings of the. XVI International. 
Congress of Zoology, Washington, D.C., Vol. 3, 
1963, p. 179-183; — "The neutral semiconduction 
control system and its interaction with applied 
electrical current and magnetic fields," Proc. 11th 
International. Cong. Radiol., Amsterdam, Excerpta 
Medica Foundation, 1966, Series 105, р, 1753- 
1759; — "The bioelectric factors in amphibian limb 
regeneration," The Journal of Bone and Joint 
Surgery, Vol. 43-A, No. 5, July 1961, p. 643-656; 
— and David G. Murray, "A method for producing 
cellular dedifferentiation by means of very small 
electrical currents," Transactions, New York 
Academy of Sciences, 29(5), Mar. 1967, p. 606- 
615. 


[75]. The ultimate tool for use in seeing and 
working with this "infolded" or "internal 
electrodynamics inside normal EM fields, waves, 
and potentials will probably be the Fogal 
semiconductor when it goes into production in the 
near future. Fogal's transistors are capable of (1) 
infolding the desired longitudinal EM waves inside 
normal EM signals (he demonstrates infolding TV 
signals inside pure DC potentials, and transmitting 
them over conductors as pure DC potentials for 
appreciable distance, then using his semiconductors 
to again extract the "infolded" hidden TV signals. 


76]. See Vlail Kaznacheyev, "Electromagnetic 
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Bioinformation in Intercellular Interactions," Psi 
Research, 1(1), Mar. 1982, p. 47-76; — et al., 
"Distant intercellular interactions in a system of 
two tissue cultures," Psychoenergetic Systems, 1 
(3), Mar. 1976, p. 141-142; "A Comment” by 
William A. McGarey, p. 143; "А Comment" by 
Arthur C. Hastings, р. 143-144, — et al., "Apparent 
information transfer between two groups of cells," 
Psychoenergetic Systems, 1(1), Dec. 1974. See 
particularly Vlail P. Kaznacheyev and L. P. 
Mikhailova, Ultraweak Radiations in Intercellular 
Interactions [in Russian], Novosibirsk, 1981; 
"Electromagnetic Bioinformation in Intercellular 
Interactions," Novosibirsk, 1981 [in Russian]; V. P. 
Kaznacheyev, "Information Function of Ultraweak 
Light flows in Biological Systems," Problems in 
Biophysics, Novosibirsk, 1967, p. 7-18 [in 
Russian]. 


[77]. Some years ago we documented this 
disease-inducing "microwave radiation of the U.S. 
Embassy, explained its purpose and operational 
mechanism, and published it. E.g., see T. E. 
Bearden, AIDS: Biological Warfare, Tesla Book 
Co., Chula Vista, CA, 1988. 


[78]. — Зее Robert C. Mallieu, A Model of the 
Microwave Intensity Distribution Within the U.S. 
Embassy. Moscow 1966-1967, Report FS-80-166, 
Applied Physics Laboratory, Johns Hopkins 
University, Baltimore, Maryland, Aug. 1980. Also 
see Microwave Radiation at the U.S. Embassy in 
Moscow and Its Biological Implications: An 
Assessment, U.S. Department of Commerce, Doc. 

# NTIA-SPOSI-12, Mar. 1981. Also see Captain 
John D. LaMothe, Controlled Offensive Behavior— 
USSR, Report ST-CS-01-169-72, Defense 
Intelligence Agency, Washington, D.C. (released 
under FOIA). See also Captain John D. LaMothe 
and Mr. Louis Maire, Soviet and Czechoslovakian 
Parapsychology Research, Report DST-1810S-387- 
75, Defense Intelligence Agency, Washington, D.C. 
(Released under FOIA). 
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[79]. Т.Е. Bearden, "EM Corrections Enabling 
а Practical Unified Field Theory with Emphasis on 
Time-Charging Interactions of Longitudinal EM 
Waves,” Journal of New Energy, 3(2/3), 1998, p. 
12-28. A slightly updated and extended version is 
published in Explore, 8(6), 1998, p. 7-16. 


[80]. С. №. Misner, К. S. Thorne and J. А. 
Wheeler, Gr: ition, W.H. Freeman and Co., San 
Francisco, 1973, p. 5, 19-21, 71-72, 163-165, 390- 
391, 399; 367-369. 


[81]. Т.р. Lee, Particle Physics and 
Introduction to Field Theory, Harwood, New York, 
1981. See particularly Chapter 25: Outlook, 
"Possibility of Vacuum Engineering," p. 824-828. 


[82]. David J. Bohm, "A Suggested 
Interpretation of the Quantum Theory in Terms of 
‘Hidden’ Variables, I and П." Physical Review, 85 
(2), Jan. 15, 1952, p. 166-179 (Part 1); 180-193 
(Part Ш). 


[83]. Та. the rate of flow of time, or more 
specifically, the rate of the EM interactions with a 
mass or particle that generate the flow of the mass 
or particle through time. See Figure 25. Nobelist 
Lee has also shown that time is a discrete dynamical 
variable across all of physics, from quantum mechanics 
to nonrelativistic field theory, to relativistic quantum 
field theory. See T. D. Lee, "Can Time Be a Discrete 
Dynamical Variable?", Physics Letters, 122B(3, 4), 
Mar. 10, 1983, p. 217-220. Also in T. D. Lee, Selected 
Papers, Gerald Feinberg, Ed., Birkhauser, Boston, 

1986, Vol. 3, p. 77-80. So we have not hesitated to 
consider time as any other variable, and the fourth 
Minkowski axis as any of the other three axes with 
respect to EM energy. fields, potentials, and waves. 


84]. Indeed, there is no such unique thing as 
“the gravitational field” anyway! The gravitational 
field is a conglomerate of other field energies and 
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functions, not a separate field of nature. See A. A. 
Logunov and Yu. M. Loskutov, "Nonuniqueness of 
the predictions of the general theory of relativity," 
Sov. J, Part. Nucl., 18(3), May-June 1987, p. 179. 
See C. W. Misner, K. S. Thorne and J. A. Wheeler, 
Gravitation, W.H. Freeman and Co., San Francisco, 
1973, p. 399. Quoting: "The terms ‘gravitational 
field’ and ‘gravity’ refer in a vague, collective sort 
of way to all of these entities. Another, equivalent 
term for them is the ‘geometry of spacetime’. See 
also A. D. Sakharov, "Vacuum Quantum 
Fluctuations in Curved Space and the Theory of 
Gravitation," Soviet Physics Doklady, Vol. 12, No. 
11, 1968, p. 1040-1041 [English translation.]. 
Finally, see our remarks under reference 62 above, 
particularly with respect to the proposed internal 
electromagnetic dynamics of the graviton. 


[85]. А 1993 study by the Office of 
Technology Assessment, delivered to Congress, 
showed that a single terrorist in a small plane, with 
a tank of anthrax spray, and dispersing the spray as 
he flew around the greater Washington D.C. area 
on a calm night, would produce between 1 and 3 
million casualties. Most of those casualties would 
die. So a single biological warfare (BW) strike in 
one U.S. metropolitan area could easily kill two 
million Americans. As an example, Saddam 
Hussein is known to have the terrorist teams and 
the anthrax, and he has had a decade since the Gulf 
war to insert additional teams and biological 
warfare agents into the U.S. Presently this is rated 
by our government as the strongest strategic threat 
to the U.S., after which comes nuclear strikes, 
followed by chemical agent strikes. 
Redevelopment of the Prioré approach, e.g., could 
easily save the lives of 90% of that nominal two 
million dead Americans. As matters stand now, 
triage would apply and almost all of those two 
million stricken Americans would die. 


86]. 10 1998 we proposed a crash development 
of this kind of device in 1998, with copies to DoD, 
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NIH, CDC, the USAF, etc.; in T. E. Bearden, 
Energetics: Extensions to Physics and Advanced 
Technology for Medical and Military Applications, 
CTEC Proprietary, May 1, 1998, 200+ page 
inclosure to CTEC Letter, “Saving the Lives of 
Mass BW Casualties from Terrorist BW Strikes оп 
U.S. Population Centers,” to Major General 
Thomas H. Neary, Director of Nuclear and 
Counterproliferation, Office of the Deputy Chief of 
Staff, Air and Space Operations, HQ USAF, May. 
4, 1998. Also to Gen. (Ret.) Walter Busby, Deputy 
Secretary of Defense for Counterproliferation and 
Chemical and Biological Defense, March 21, 1998. 
Also to NIH, CDC, and several other U.S. 
government agencies. 

DoD replied that it was not documented in 
the literature (a specific list of exact scientific. 
papers reporting the results of the Prioré team's 
experiments and the experiments of Becker was 
included; no one seemed to read it). CDC and the 
USAF did not reply. NIH first responded (from its 
Policy section—read, spin control section) that, 
since I mentioned the cause of the Gulf War 
Disease and how it was induced, it was not a matter 
of their interest but of DoD's interest, and so they 
just shipped it to DoD and got rid of it. A second 
response evoked from NIH on query from my 
congressman (again, a response from their policy 
section) directed me to their proposals section. I 
don't believe a single qualified scientist even read 
it. DoD weakly replied that it was not documented 
in the literature (a specific list of citations from the 
hard French scientific literature, reporting the 
astounding results of the Prioré treatments, was 
included, which apparently no one read). 

Not a single scientist from any agency 
called me to discuss the revolutionary and proven 
results obtained by Prioré, and documented in the 
attachments and in the cited literature. Sadly, it 
seems that no one had the foggiest notion what I 
was talking about, and no one much cared. My 
conclusion was and is that my own government 
bureaucrats do not give a tinker's dam about saving 
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millions of American casualties in the coming 
debacle, if it has to be done by "out-of-the-box" 
methods not approved by the big drug industry. 

Yet these are the same officials that readily admit 
the exact threat I referred to, admit that it is a 
matter of when the biological warfare attacks will 
occur and not if, and admit that right now they have 
no effective way to cope with it or save most of 
those coming millions of Americans that are going 
to just be dragged aside to die. 

My response is that the American taxpayers 
are certainly not getting their money's worth from 
the billions they shower on our medical research 
community. Itis unconscionable to ignore for over 
30 years the demonstrated and astounding results 
achieved by eminent French scientists—such as 
Pautrizel, a world-renowned parasitologist and 
Courier, head of the French Academy's Biological 
Section, and also Secretaire Perpetuel of the 
Academy) working with the Prioré team, in curing 
terminal tumors etc. in thousands of lab animals, all 
properly documented in the hard French scientific 
literature. 

In my view, considering the certainty of 
those future American mass deaths, it is akin to 
high treason. Whether our scientific community 
realizes it or not, today's strategic war of massive 
strategic strikes has shifted to our civilian populace, 
and to our cities and mass population centers. It is 
our civilian populace that will sustain the greatest 
and most prompt casualties, and probably will 
receive the first massive strikes, totally by surprise. 

The first phase of WW Ill—delivery of the 
strategic weapons to their strategic targets—has 
already been accomplished. Large Russian nuclear 
weapons are already hidden in our major cities and 
population centers (read Lunev's book, he tells us 
how they brought in these weapons), the Spetznaz 
teams are here to detonate them on call, multiple 
nations such as Iraq, Libya, and Iran already have 
terrorists agents in country in the U.S. with anthrax 
and smallpox in hand to be released, and Castro 
guerrillas and trained saboteurs have been trained 
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in Southern Mexico and infiltrated across the 
border into the U.S. for decades. 

Whether they like it or not, U.S. scientists 
have thus become the major front line "soldiers” 
and "defenders" of our nation. And frankly, they 
have failed abominably in their responsibility, and 
most do not seem to care. For a startling and even 
shocking characterization of our present scientific 
community, the reader is referred to Daniel S. 
Greenberg, Science, Money, and Politics: Political 


Triumph and Ethical Erosion, University of 
Chicago Press, 2001. 


[87]. As we stated, just such an attack is now 
officially the greatest strategic threat to the United 
States. Second is a nuclear attack, followed by 
chemical attack as a distant third. E.g., see Richard 
K. Betts, "The New Threat of Mass Destruction," 
Foreign Affairs, 77(1). Jan/Feb. 1998, p. 26-41. 
For the ineffectiveness of our defenses against the 
coming mass biological warfare strikes, see Laurie 
Garrett, The Coming Plague: Newly Emerging 
Diseases in a World Out of Balance, Farrar, Straus 
and Giroux, New York, 1994; — "The Nightmare 
of Bioterrorism," Foreign Affairs, 80(1), Jan/Feb. 


2001, p. 76-89; — Betrayal of Trust: The Collapse 
of Global Health, Hyperion, New York, 2000. 


88 Becker, ibid. 


[89]. A full account of the entire Prioré affair is 
given in Jean-Michel Graille, Dossier Prioré: Une 
Nouvelle Affaire Pasteur [The Prioré Dossier: A 
New Pasteur Affair?], De Noel, Paris, 1984. [in 
French]. A summary account is given by 
Christopher Bird, "The Case of Antoine Prioré and 
His Therapeutic Machine: A Scandal in the Politics 
of Science," Appendix I in T.E. Bearden, AID: 
Biological Warfare, Tesla Book Co., P.O. Box 
121873, Chula Vista, California 91912, 1988 
Prioré's doctoral thesis (in my personal possession 
courtesy of Professor Courrier and the late Chris 
Bird), was rejected by the University of Bordeaux 
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when the French government suppressed the Prioré 
program in the mid-70s; it is A. Prioré, Guérison de 
la Trypanosomiase Expérimentale Aigué et 
Chronique par L'action Combinée de Champs 
Magnétiques et D'Ondes Electromagnétiques 
Modulés. [Healing of intense and chronic 
experimental trypanosomiasis by the combined 
action of magnetic fields and modulated 
electromagnetic waves], 1973. Prioré's patents are: 
A. Priore, "Apparatus for producing radiations 
penetrating living cells," U.S. Patent No. 3,368,155, 
Feb. 6, 1968; — "Method of producing radiations 
for penetrating living cells," U.S. Patent No. 
3,280,816, Oct. 25, 1966; — "Procede et dispositif 
de production de rayonnements utilisables 
notamment pour le traitement de cellules 

vivantes," [Procedure and Assemblage for 
Production of Radiation Especially Serviceable for 
the Treatment of Living Cells], Republique 
Francais Brevet d'Invention P.V. No. 899.414, No. 
1,342,772, Oct. 7, 1963. Eleven years after Priore's 
thesis was rejected, the same university awarded a 
doctoral thesis to а young graduate. It is Eric 
Perisse, Effets des Ondes Electromagnétiques et 
des Champs Magnétiques sur le Cancer et la 
Trypanosomiase Experimentale [Effects of 
Electromagnetic Waves and Magnetic Fields on 
Cancer and Experimental Trypanosomias), 
Doctoral thesis, University of Bordeaux No. 83, 
March 16, 1984. 


190]. Е.А. Popp et al., "Biophoton Emission 
(Multi-Author Review)." Experientia, Vol. 44, 
1988, p. 543-600; — "Biophoton emission: New 
evidence for coherence and DNA as a source," 
Cell. Biophys., Vol. 6, 1984, p. 33-5: 
"Physical aspects of biophotons." Experientia, Vol. 
44, 1988, p. 576-585; — Recent Advances in 
Biophoton Research and its Applications, World 
Scientific Publishing Co., New York, NY, 1992; F. 
A. Popp, "Photon Storage in Biological Systems," 
in Fritz Albert Popp et al., eds., Electromagnetic 
Bio-Information: Proceedings of the Symposium, 
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Marburg, Federal Republic of Germany, Sep. 5. 
1977; Urban & Schwarzenberg, Baltimore, 1979, p. 
123-149. 


91]. David M. Rorvik, "Do the French have a 
Cure for Cancer?", Esquire Magazine, July 1975, p. 
110-111, 142-149. 


[2]. Arguably the best introduction to 
nonlinear optical phase conjugation is David M. 
Pepper, "Nonlinear Optical Phase Conjugation," 
Optical Engineering, 21(2), March/April 1982, p. 
156-183. Another very good presentation is 
Amnon Yariv, Optical Electronics, 3rd Edition, 
Holt, Rinehart, and Winston, New York. 1985, 
Chapter 16: "Phase Conjugate Optics ~ Theory and 
Applications.” 


[93]. А beautiful example of this “precise 
backtracking” of the time-reversed wave is given in 
David M. Pepper, "Applications of Optical Phase 
Conjugation," Scientific American, 254(1), Jan. 
1986, p. 74-83. See particularly the striking 
photographic demonstration of time reversal of 
disorder on p. 75. 


[94]. Ме presented some general elements of 
this dramatic new extension to nonlinear optical 
phase conjugate pumping and to general relativity, 
at a graduate seminar, “On the Theory and 
Principles of EM Systems with COP 1.0”, given to 
interested graduates and faculty of the University of 
Louisville, on Nov. 20, 1997. 


95]. E.g., see Owen Flynn, "Parametric arrays: 
А new concept for sonar," Electronic Warfare 
Magazine, June 1977, p. 107-112. 


[96]. ^ This method of increasing signal-to-noise 
ratio and pulling hidden signals right up out of the 
noise, is widely used in signal processing in 
modern radars. Often signals buried more than 100 
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CHAPTER 2 


‘The earth is being drenched with the cosmic ray, coming in from outer 
space, and focused upon this planet by beamed direction from certain other 
planets and stars, which serve as great reservoirs for this cosmic energy. At 
the very center of the earth certain rays carrying certain colours meet, form. 
ing the polarities and axis; this central orb or kingdom formed by the rays is 
under Divine Law. In this central orb, the rays and colours are blended, and 
now, they constantly surge up and through the earth, washing over every 
single atom that makes up the globe, including mankind. 


In olden times, the earth was known to be one of God's many mansions, 
as are all planets and stars. The center of the earth was regarded as the cen- 
tral alter of the planet, upon which eternally blazed the sacred Flame. The 
light from this reflected to and through every atom. Perhaps in time, this 
reflection will cleanse the soil of all strontium poisoning resulting from nu. 
clear test fallouts. The strontium was released by stupid and misguided men, 
dedicated to deeds of violence) The tests are still blasting away, making 
more work for the cosmic ray. 


‘Mankind does these foolish things. Instead of considering the One God, 
we find men and women everywhere, running helplessly and hopelessly in- 
pursuit of the many things which they think will inerease their happiness. 
Yet, they wonder why they continue to suffer. Mistake on top of mistake. 
‘They never appear to learn. They wonder why they must endure a twilight 
existence only to face death as a finality. The answer is that they judge by 
appearances, Because the majority of people are troubled, they rashly as- 
sume that trouble is inevitable, Because the majority of people die, they 
тазу assume that death is a normal and natural change. Because the ma- 
jority of people are often angry, hostile, aggravated people, full of hate and 
misery, this condition is accepted as the rule for all mankind on this earth. It 
is, they say, the way the ball bounces. 


m 
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dB below the noise level are routinely “pulled out 
of the noise” and detected, using various forms of 
coherent summation. 


[97]. Апу potential decomposes into multiple 
wavepair sets. In each hidden wavepair, each of 
the two waves further decomposes into two 
potentials. Each of those potentials then further 
decomposes into multiple wavepair sets. And so on 
ad infinitum. Or one can start with any wave, 
decompose it into two potentials, each of those 
potentials into multiple biwave sets, and so on. 


[98]. “Fractal” means self-similarity at all 
levels, so that patterning or “decomposition” at one 
level is similar to that at the higher and lower 
levels. For good overview discussions and 
applications, see particularly Gregoire Nicolis, 
“Physics of far-from-equilibrium systems and self- 
organization,” and Joseph Ford, “What is chaos, 
that we should be mindful of it?", both in The New 
Physics, Paul Davies, editor, Cambridge University 
Press, Cambridge and New York, 1989, p. 316-347 
and 348-371 respectively. More detailed technical 
references are cited in each article. 


99]. See Trevor James Constable, “You, Too, 
Can Photograph UFOs from Airliners,” Psychic 


Observer and Chimes, 37(3), May-June 1977; — 
The Cosmic Pulse of Life, Merlin Press, Santa Ana, 
CA, 1976. 


[100]. The present author has two beautiful 
ultraphotographs taken by Joe Gambill using the 
special filtering approach. One is a photograph of a 
room, but with its contents of two weeks earlier, 
showing the room prior to the time the photograph 
was taken. The other is of a “ghost” form—very 
similar to a photograph obtained by George Meek 
under rigorous laboratory conditions—and clearly 
showing the energy form of a "haunted" lady's dead 
husband. The interpretation of these photographs 
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is of course open to scientific dispute, but the 
photographs themselves are impeccable and real. 


[101]. Meek used filters open to UV and IR but 
opaque to the visible spectrum, on the fluorescent 
lights in his laboratory. He also used similar 
filtering on the camera lenses and camera flashes. 
Under rigorous laboratory conditions, in several 
thousand photos of the living body Meek was able 
to take a few highly anomalous photos completely 
inexplicable by normal science. E.g., he 
photographed a purported “ghost” and obtained a 
clear shot of energy streaming associated with a 
living person. He also photographed the legs of a 
chair, right through the suddenly “missing” legs of 
the person sitting in the chair. Again, interpretation 
is open to dispute, but the photographs are rigorous 
and real. 


[102]. Bill Fogal’s patented charge-blocking 
semiconductor—U.S. Patent Numbers 5,196,809 
and 5,430,413—is capable under certain 
circumstances—and by clever adaptation—of 
amplifying virtual state information, in a manner 
somewhat similar to Rife's methodology, but far 
more casily engineered. When the process works, 
Bill reports that a clear photograph or video camera 
shot can be taken right through a solid brick wall, 
of the hidden scenery beyond. In electrodynamics, 
ina dielectric absorbing or emitting EM radiation 
(energy), the entire dielectric participates in each 
absorption and emission. Emitted light from an 
object thus carries an astoundingly complete set of 
little virtual state vacuum engines rigorously 
representing every part of the object, no matter how 
small, and all the internal dynamics. This means 
that the light from the scene beyond the wall strikes 
the wall on the other side, affecting all the material 
in the wall, including upon the observer's side, and 
inserting “dimensioning” from the scene beyond 
the wall. When light is emitted from the observer's 
side, the information content of the field 
representing the scene on the far side, is also part of 
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the information content of the field in the light 
emitted from the observer side of the wall and 
striking the camera and the observers eyes. This 
“dimensioning” continues in the signals in the 
camera and on through attached electronic 
circuitry. Since Fogal’s semiconductor can process 
such information content of the field in the proper 
circuitry and under favorable circumstances, the 
phenomenon is therefore permissible and can be 
technically explained. Using his transistor to 
transduce the dimensioned information into the 
visual band, Fogal can view a distant scene right 
through an intervening wall, when he gets 
everything “just right.” At this stage of 
development, however, the process and adjustment 
are difficult, just as Rife experience with his 
microscope. We are convinced that the 
forthcoming advent of Fogal semiconductors will 
revolutionize the study and treatment of disease and 


bodily disorders. 
103]. However, highly advanced 


electrodynamics does consider the photon with far 
greater complexity than nuclear engineers such as 
the present author were introduced to! E.g., a deep 
discussion of photon polarization is given in F. 
Mandl and G. Shaw, Quantum Field Theory, 
Wiley, 1984 under the heading "covariant 
quantization of the photon propagator" in Chapter 
5. As pointed out by Bob Flowers in a private 
communication, Mandl and Shaw argue that the 
longitudinal and scalar polarizations are not directly 
observable, but only in combination, where the 
combination manifests as the "instantaneous" 
Coulomb (i.e., electrostatic) potential. Most such 
books do argue that the extra components of the 
photon remain hidden, as does the virtual state. In 
this paper we have revealed how Rife discovered a 
process by means of which the virtual state can be 
observed in great detail. 


104]. У.Р. Kaznacheyev, "Electromagnetic 
Bioinformation in Intercellular Interactions," Psi 
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Research, 1(1), Mar. 1982, p. 47-76; — 
"Information Function of Ultraweak Light Flows in 
Biological Systems," in Problems in Biophysics, 
Novosibirsk, 1967, p. 7-18 [in Russian]; — and L. 
P. Mikhailova, Ultraweak Radiation in Intercellular 
Interactions, [in Russian], Novosibirsk, 1981; — er 
al., "Apparent information transfer between two 
groups of cells,” Psychoenergetic Systems, 1(3), 
Mar. 1976; — et al., "Distant intercellular 
interactions in a system of two tissue cultures,” 
Psychoenergetic Systems, 1(3), Mar. 1976, p. 141- 
; "А Comment" by William A. McGarey, p. 

"A Comment" by Arthur C. Hastings, p. 143- 


[105] . Mitogenetic radiation was studied 
prior to WW II by Gurwich (spelling varies). See 
A. Gurwitsch and L. Gurwitsch, "L'Analyse 
mitogenetique spectrale [The Analysis of the 


mitogenetic spectrum]," in Andre Mayer, Exposés 
de Physiologie, [Studies in Physiology], Hermann 
& Cie, Paris, 1934. Part IV. [In French]. Studies 
have continued by Popp and others. E.g., see F. A. 
Popp et al., "Biophoton Emission (Multi-Author 
Review)," Experientia, Vol. 44, 1988, p. 54 3-600: 
— "Physical aspects of biophotons." Experientia, 
Vol. 44, 1988, p. 576-585; — "Biophoton emission: 
New evidence for coherence and DNA as a source," 
Cell. Biophys., Vol. 6, 1984, p. 33-52. See Fritz 
Albert Popp; Ke-hsueh Li, and Qiao Gu, [eds.]. 
Recent Advances in Biophoton Research and its 
Applications, World Scientific Publishing Co., New 
York, NY, 1992. 


[106]. Тһе conventional quantum mechanics 
assumes that, at the microscopic level, variation (e. 
g, in the probabilities assigned to interpret what is 
propagating in the Schrédinger equation) is 
assumed to be random. However, there is a 
problem, Big things must be made of little things. 
If we sum a set of "random" things based on Gibbs 
thermodynamics statistics, we cannot and will not 
get an organized "big thing" because we have 
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assumed total disorder (randomness) a priori. 
Adding heat does not produce cooling! So one 
falsifies the prevailing interpretation of quantum 
mechanics, whenever one observes a tree, a flower, 
the sun, or a human being. In short, there must 
exist a great unifying principle in nature of a 
coherent summation, from the "unobservable" 
virtual state to the observable state. Only in that 
fashion can there be an macroscopic order at all— 
and such macroscopic order is universally 
observed. We believe that the principle we have 
elucidated, as experimentally produced by Rife, 
may well be that long-sought universal ordering 
principle that is so sorely needed by quantum 
mechanics. Readers interested in the "missing 
quantum chaos" problem are referred to P. V. 
Elyutin, "The Quantum Chaos Problem," Sov. 
Phys. Usp., Vol. 31, No. 7, 1988, p. 597-622. 
Elyutin discusses the crisis in quantum mechanics 
because of the missing hidden order. Quantum 
mechanics is known to be wrong unless this order 
can be found, because otherwise it does not predict 
the ordered macroscopic universe. Other useful 
references are Ilya Prigogine, with T. Petrosky, 
"Quantum Chaos, Complex Spectral Representation 
and Time-Symmetry Breaking," Chaos. Solitons, 
and Fractals, Vol. 4, 1994, p. 311-359; and Robert 
Pool, "Quantum Chaos: Enigma Wrapped in a 
Mystery,” Science, 243(4893), 1989, p. 893-895. 


Slide Index 
Figure 1. The Rife microscope. 
Figure 2. Royal Raymond Rife adjusts his microscope. 


Figure 3. Faraday omitted the string holder for his taut 
string, thus omitting half the electrodynamics and half 
the energy. An equal-and-opposite Newtonian third 
law reaction wave always appears in our transmitters 
and receivers, caused by the omitted wave. 
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Figure 4. Drude gas gyroelectrons in the receiving 
antenna precess laterally, providing the detected 
transverse wave and proving the vacuum disturbance 
wave to be longitudinal, 


Figure 5. The magnitude of the causal potential in 


massfree space is erroneously defined. 


Figure 6. Fields and potentials are erroneously defined 
as what is diverted from them, 


Figure 7. The defined magnitude of the field is 
erroneous and is the field intensity. 


Figure 8. Matter-to-matter transform. 


Figure 9. The missing matter-to-spacetime and 
spacetime-to-matter transforms, 


Figure 10. Vacuum engine utilization. 


Figure 11. A charge is continuously in violent energy 
exchange with the active vacuum. 


Figure 12. Whittaker's biwave decomposition of the 
ar potential, and its reinterpretation. 


Figure 13. The Supersystem and its components. 
Figure 14, Vacuum engine (cartoon representation). 


Figure 15. First vacuum engine analogy of arm muscle 
and bone. 


Figure 16. Second vacuum engine analogy of arm 
bone and muscle. 


Figure 17. Third vacuum engine analogy. 


Figure 18, Fourth vacuum engine analogy. 
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Figure 19. Time-like flow of EM energy into 3-space. 
Figure 20. Block diagram of the immune system. 


Figure 21. Becker's electromagnetic healing of 
otherwise intractable bone fractures. 


Figure 22. Becker's block diagram of the cellular 
control system. 


Figure 23. Kaznacheyev's electromagnetic induction of 
cellular death and disease, at a distance. 


Figure 24. Microwave radiation of the U.S. Embassy 
in Moscow. 


Figure 25. Mechanism generating the flow of a mass 
through time. 


Figure 26. Vacuum antiengine for a specific disease 
condition. 


Figure 27. Pumping with transverse and longitudinal 
EM waves. 


Figure 28. Block diagram of the Prioré process. 


Figure 29. Block diagram of the operation of the 
body's cellular regenerative system. 


Figure 30. Rife's great secret: Recursive iterative serial 
amplification by a single harmonic interval difference 
frequency. 
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Figure 1. Rife's microscope. 


Mupiewechenlre огрете! 


Figure 2. Royal Raymond Rife adjusts his microscope. 


174 BucTaur Crema Two 


But during the next two thousand years, all these delusions will be dis- 
pelled. As soon as the people from other planets are received in friendship, 
wo will quickly realize that we, as earth people, and as very, very stupid peo- 
ple, are much in the minority in this solar system. We will quickly realize 
that trouble is not a natural or normal condition for us. Trouble is an atheis- 
tic condition, brought on by the earth people who have lost contact with their 
Maker, lost faith in Him, and therefore have lost all knowledge of how to live 
as we should. Without God in our hearts, we poison the soil, the atmosphere 
and our own bodies with hate, openly inviting disease, disaster and death. 


If, as we pretend to believe, God is good and perfect, and man is made in 
His image and likeness even to being endowed with a free will, then why 
should imperfection be accepted? We were told to be perfect, even as our Fa- 
ther in Heaven is perfect. We should busy ourselves calling forth perfection, 
impressing it upon suffering matter, so that the matter can send forth the 
radiant c energy of love rather than a vibration of pain. Man has misused his 
free will, has misspent his God-given energy, and has filled the earth with 
monstrous miscreations entirely of his own making. Because he has been 
willing to accept imperfection, he has not asked for help from his ever-present 
Maker, but has gone ahead on his own, trying constantly to improve his lot by 
exchanging one imperfection for another which he hopes will prove slightly 
loss imperfect. 


‘Man has attempted to build entire complex civilizations by using judg- 
ment based on appearances. Now science comes forward, following the 
power-erazed war machine in a frenzied pace to keep us with things as they 
appear to be and as the misguided scientists and politicians think things 
ought to be. The bewildered public is told that this is progress. Exactly since 
when, has progress been based on fear, the one and only weapon available to 
the dark forces? So while the dark forces entrenched in science are busy ere- 
ating-imperfect systems to bolster up already imperfect systems, our hearts 
need not be troubled. We can turn abruptly from this negative point of view 
and look upon the positive surge toward perfection which is now rapidly en- 
gulfing the Human family. We can happily see now how the whole world of 
appearances will vanish within the transmuting power of the cosmic ray, 
which is now almost upon us. 

It might appear that little has been accomplished during the past two 
thousand years, but remember what Jesus said. “Let not your heart be trou- 
bled.” The most outstanding opportunity before us now lies in our acceptance 
of the hand of friendship extended to us by our neighbors from other lands 
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Figure 5. The defined "magnitude of the potential" is not such at all, but is the 
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in energy density over a unit length 


Input chonieteorg/imagestifeifejpg21 1.2008 17:49:27 


EM disturbance EM disturbance EM disturbance 


in transmitter in ether in receiver 
mass mass mass 
perturbation |__| perturbation perturbation 
(charge has (ether has (charge has 
matter) matter) matter) 
CAUSE TRANSMISSION EFFECT 
MEDIUM 


mass-to-mass transformation 


from transmitter to receiver 


Figure 8. Maxwell's theory assumed a matter-to-matter transform from cause to effect. 
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Figure 9. Maxwell's matter-to-matter transform contains two hidden transforms: 
(1) matter-to-spacetime, and (2) spacetime-to-matter. 
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Figure 10. Vacuum engines and their utilization. 
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An electric charge Q is a broken 3-symmetry. The mass of the charge continuously 
and violently absorbs virtual photons from the surrounding vacuum, and integrates 


Cambridge Unversity Press, 1993, p. 127. 


some of them to observable EM longidutinal photons which it emits in 3-space. 


Figure 11. A charged particle continuously absorbs virtual energy from the vacuum, 
integrates some of it into observable energy, and pours out this observable 
EM energy in 3-space in all directions. 
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A harmonic set of bidirectional longitudinal EM wavepairs in 3-space. Unseen 

here is the time-polarized EM wave in the time domain, which reacts with the 

source charge to produce the 3-space biwave potential 

Figure 12. The potential as observed or detected is a harmonic set of 
bidirectional longitudinal EM waves in 3-space. Thatis, this 
potential is the "effect" of transduction of an incoming 
time-polarized EM wave interacting with the source charge. 
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and other planets in our solar system. The great message of truth that the 
Venusians and others wish to convey to us today, is identical with the univer. 
sal truth established by Jesus. As soon as interplanetary communication is 
established on a world-wide seale, the earth people will quickly realize that 
they have been foolish to have wasted. their time and money, listening to so- 
called authorities, who have sold their lies at a. high price, 


‘The truth has always been free. No one ean purchase it, for it only 
comes directly from the One God through His One Divine Son Jesus, This 
has been the message from Venus, from the first visit. They are still sending 
the same old (but very new) message. The good news which Christ tried to 
teach us, sets us free. What is this freedom? Freedom for man, comes to him 
as a result of his using God-free energy in На natural free way. God-energy 
in its pure form flows into man heartheat by heartbeat. As the pure electrons 
are released by the sacred three-fold Flame within the heart, they enter the 
bloodstream. As they enter they are immediately qualified or stamped with 
the pattern of the individual, They can be qualified with love or they can be 
miss-qualified with hate. In other words the electrons, which provide all 
power, can be used to carry out loving deeds, to think loving thoughts, to 
speak loving words or they can be used in an opposite manner, depending 
upon the choice we make through the use of our free will. When man misuses 
this electronic power in performing hateful acts, he miss-qualifies the energy. 
In other words he leaves his stamp of imperfection upon millions of electrons 
that flow into his bloodstream. This energy is God-energy and as such it 
must obey the free will of man, for man is the reflection of God, created as a 
free being. When man chooses to enslave this free and pure energy, во that it 
will do his bidding and supply him with power to carry out some questionable 
enterprise, he thereby enslaves himself, He starts each pure electron on its 
way through his own bloodstream with a handicap — the weight of his own 
feeling of discord. 


‘The electron itself remains pure, for it is God-energy and сап know no 
impurity. ВЕБЕ ООС, it collects around itself a shell of im- 
pure matter; the same murky gray astral matter that the laggards brought to 
earth, As it takes its appointed place with other electrons and forms an 
atom, the sticky substance clings, and soon the revolution of the electrons 
within the atom is slowed by clogging. Then the revolution of the atom itself 
is slowed, and in addition, the atom collects the same astral substance on its 
outer shell, adding further weight. 
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Figure 13. Concept of the supersystem and its interacting components. 
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Figure 14. A vacuum engine is a set of spacetime demons working 
upon a mass system and its motion through time, at every level. 
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Figure 15. General relativity principle of Misner, Thorne, and Wheeler (MTW). 
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Figure 16. The principle of general relativity extended to include the vacuum engine. 
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Figure 17. Active spacetime and a specific vacuum engine (spacetime 
curvature engine). 
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Figure 18. Signal versus vacuum engine, as in Priore's cellular reversal. 
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Note: Whittaker (and others) interpreted the phase conjugate half set of LWs after 
interaction with the charges of the dipole, and as a 3-space effect rather than the 
time-domain cause. This fundamental non sequitur has just been repeated since then, 


Figure 19. All EM energy in the 3-space potential comes from the time-domain. 


112000 175003 


hip-//www.cheniere.org/imagesrife/rife20 jpg. 


THE IMMUNE SYSTEM 


E itte = 


Ф °@ cell 
. © сотріетер 
ә 


Figure 20. Immune system block diagram. 
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Figure 21. Becker's electrodynamic healing of otherwise intractable 
bone fractures, using weak potentials across the fracture site. 
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The resulting rate of electronic revolutions, plus atomie taken as a 
whole in a man's physical, etheric, emotional and mental bodies, constitute 
what is known as his state of consciousness or his vibratory note. If his elec- 
trons and atoms are revolving slowly, he is not only subject to disease, but he 
is subject to ugly delusions such as death. He begins to feel old age creeping 
оп and in his limited understanding, he assumes that death is not far away. 
He feels fearful, bereft and alone. He cannot understand who he is or why he 
is here; he has no purpose in accord with the Divine Plan. He is, in short, a 
‘materialist, weighted down by his own burdens of hate which he carries right. 
within his own atoms. He tends to be separative in relation to his God and 
his fellow men because he is usually quite charmed by the amount of astral 
debris he has accumulated in his atomie strueture. The weight of the mis- 
qualified energy he is using, places him under the delusion that the rioting 
forces within gives him power. He throws his weight around, as the popular 
saying goes. He likes to give orders, put people in their places, clamp down 
on this situation or that, and in general act like a big shot. 


If he happens to be a scientist seeking to ferret out the secrets of atomic 
power, he can only react according to the limitations he has imposed upon his 
own atomie structure. He therefore, seeks to enslave the atom, just as he has 
enslaved his own atoms that he lives with each day. He can think of atomic 
power only in the terms of fission and fusion. He wants to split the atom, to 
tear it apart by brute force, to strip it bare as one would strip the skin off an 
orange. His way is the way of fear, of hate, of snickering smugness. 


‘The individual, who is not separated from his God by this barrier of as- 
tral debris within his body, seeks to become a co-worker, to serve his God. He 
daily works with the Rays and the Flames, which are only other names for 
the Christ Truth. He forms a close friendship with the One whom he can. 
trust, One who built this planet, with his Father. Knowing this truth, we 
become completely free. Our free minds then clearly see the glad reason for 
all this, and we then understand the cosmic ray. How different is the way of 
Jesus compared with the way of the fission-fusion scientists, for the way of 
Jesus is love, 


‘Yes, the true program for the Aquarian Age is the way of Christ Jesus, 
for true Love is the greatest power, the only power, which will or can defeat. 
the atomie bomb, 


In the following chapters are set forth the broad outlines of the “New 
Age” program as it has manifested in recent years, and as it will affect the 
immediate future of every earth person, indeed of every earth atom. Since 
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Figure 23. Kaznacheyev's induction of cellular disease and disorder 
at a distance, using novel electromagnetic means. 
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Figure 24. Russian "microwave" radiation of the U.S. Embassy in Moscow. 
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Figure 25. Mechanism generating the flow of a mass through time. 
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to a previous physical state, prior to the deviations. 


Figure 26. Producing a specific anti-engine for a specific cellular disease condition. 
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Figure 27. Pumping with longitudinal EM waves A also pumps in the time 


domain with time-polarized EM waves t. This time-reverses a 
macroscopic mass and its dynamics. 
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Figure 28. Block diagram of operation of Prioré's methodology. 
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Figure 29. Block diagram ofthe cellular regeneration system and its 
overall operation (by the present author). 
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Figure 30. Rife's great secret: Recursive magnification of the virtual state 
vacuum engines and their dynamics to the observable state. 
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Foreword 


This paper contains the real secret of tapping the vacuum energy very simply, using almost any 
source of potential (battery, electrostatic generator a la Swiss electrostatic device (the 
Testatika), elevated wire wire/250 V/m in the earth/ionosphere potential, etc). The objective is 
for the moderately technical reader to understand how to build and understand not only a single 
device, but also hundreds of different kinds of them. While it is quite simple, the "magic 
principle” contained in this paper only took me some 30 years to discover. 


The precise definitions necessary to understand the free energy rationale are included. Also 
included are some very simple pseudo equations for the process. Do not underestimate these 
simple pseudo equations -- they tell the tale that's needed. 


Also, there has been little or no time to "dress up" the paper. It's simply written down very 
informally, to get the necessary points across. 


Nearly everything fundamental that we've been taught about EM energy is wrong or incomplete. 
Even the definition of energy in physics is wrong! Let me summarize a few of the things that are 
wrong with the classical electromagnetics (CEM) model as follows: 


СЕМ is still utilizing a model based on a material ether. Although the Michelson-Morley 
experiment destroyed the material ether assumption in 1887, the classical EM model has never 
been corrected. It also contains no definition of charge, and no definition of potential. In many 
cases, algorithms to calculate a magnitude are boldfacedly and erroneously advanced as 
"definitions." CEM still prescribes the force fields as the causes of all EM phenomena: it has 
been known since 1959 that forces are effects and not causes, that EM force fields exist only in 
and on the charged particles of mass in the physical system, and that the potentials are the 
primary causes of EM phenomena. The lack of definitive definitions of mass and force in 
mechanics is carried over into EM theory; there is no adequate definition of EM force or of EM 
mass. The magnitude of the electrical charge on an electron is not quantized. Instead, itis 
discretized, being a function of the magnitude of the virtual photon flux (VPF) exchange 
between the vacuum and the charged particle. When the charged particle is placed in a 
potential that differs from ambient, then the magnitude of the VPF -- and hence the magnitude 
of the electric charge on the electron -- is altered. The CEM assumption of an "empty vacuum" 
is totally falsified by modern quantum mechanics. The CEM notion that EM force fields and 
force field waves exist in vacuum is totally false. Only potentials and potential gradients exist in 
the vacuum. EM waves in vacuum are not force field waves as CEM prescribes; instead, they 
are oscillations of potentials and potential gradients. Potentials have a bidirectional EM wave- 
pair structure, where the bidirectional wave pairs are phaselocked in a harmonic series. In each 
wave pair, photons and antiphotons are continually coupling (into spin-2 gravitons) and 
decoupling. This is where gravitation and electromagnetics are unified. The CEM notion that 
singular EM forces exist in either matter or the vacuum is false; Newton's third law requires that 


(CHAPTER ONE Part Tans m 


the program is in the final analysis, a scientific one, designed to prepare in- 
dividuals for the future life, we will focus our attention first upon the vast 
preparatory work, which was started in 1856 by that great scientific genius, 
Nikola Tesla, 


According to the world at large, Tesla had strange ideas, He always 
thought he came from the planet Venus. He said as much to me, and the 
crew of a Venus spaceship said in one of their first messages, that a male 
child was ‘born’ on board their ship during its trip from Venus to Earth in 
July, 1856. The little boy was called Nikola (which is the name of his family 
town, in reverse, on Venus. That is the town of ALOKIN. The ship landed at 
midnight, between July ninth and tenth, in а remote mountain province in 
what is now Yugoslavia. There, according to arrangements, the child was 
placed in the саге of a good man and his wife. This message was first re- 
ceived by Arthur Matthews of Lake Beauport, Quebec, Canada, an electrical 
engineer who from boyhood was closely associated with Tesla. 


In 1944, a year after the death of Tesla, the late John J. O'Neill, then 
science editor of the New York Herald Tribune, wrote an excellent story of 
Tesla's life and work, entitled “Prodigal Genius.” O'Neill made the common 
error of assuming that Tesla had died and left no disciples. O'Neill could not 
have been more mistaken. In the first place, Tesla was not a mortal accord. 
ing to earth standards. His thinking and his work was several hundred years 
ahead of earth standards. Years before he died, he entrusted Arthur Mat- 
thews, of Canada, with many tasks, which are of vital current interest. To 
name two — the Tesla interplanetary communication system and the anti- 
war machine. Mr, Matthews built a model Tesla set which is named “The 
‘Tesla Scope” in 1938. This was designed after the first model, which Tesla 
built, with Matthews in 1917, during the First World War. This is a very 
simple machine, operated by the use of cosmie rays. Other models were built 
by Matthews in 1948, and a more recent model in 1967. The original design 
was given to Matthews by Tesla, and experiments were made with this re- 
ceiver by Tesla with the help of Matthews, during the first world war. That is 
between 1917 and 1920. There were experiments also, with what is now 
known as radar, on the beach at Tadoussac, between that small town and 
along the beach to Riviere Portneuf. Both towns are on the north side of the 
great St. Lawrence River. At this spot the river is about twenty-two miles 
wide, from North to South. Experiments were also made between both sides 
of the river with radar and the special receiver. After experimenting at this 
place, work was extended to Lake St. John at a private camp, located near 


all forces exist in oppositive pairs. Not a single one of the equations universally taught as 
"Maxwell's equations” ever appeared in any book or paper by James Clerk Maxwell; instead, 
they are Oliver Heaviside's equations. Maxwell's actual theory was written in quaternions, which 
is a complete system of mathematics. The Heaviside/Gibbs vector version 


(1) has a lower topology, 
(2) is not a complete system of mathematics, and 

(3) actually captured only a subset of Maxwell's actual theory. 
Tensor theory does not recapture that which was lost. 


There are even more errors in СЕМ, but these should suffice to make the point: Classical 
electromagnetics theory is seriously flawed, with archaic foundations, riddled with errors, and it 
should be completely redone. Until this revamping of CEM is accomplished, the present model 
solidly blocks free energy, antigravity, a unified physical field theory, and a unified theory of 
mind and matter interaction. 


A second paper this year will detail the exact long-term causative mechanism for cancer and 
leukemia, and the exact mechanism for essentially 100% cure of terminal tumors in laboratory 
animals, demonstrated by the Priore team in France in the late 1960s and early 1970s. The 
same mechanism can be used to cure AIDS. 


Throughout the world, humankind is suffering. In the poor populations of the world, early death 
is the norm, as is frequent famine. One third of the human race goes to bed hungry each night. 
Protein starvation of children is common. One third of the human race is infected with worms. 
Many other diseases ravage the far-flung poor peoples of the world. They have little or no 
industries. They have no abundant electrical power. They have little education, and little modern 
knowledge. They have little or no medical treatment. In short, they are born without hope; live in 
misery, filth, disease, and poverty, and die without dignity. 


Meanwhile, the factories, cities, and enclaves of the "developed and developing” worlds belch 
forth fumes, toxic and hazardous wastes, and pollutants. They also spew forth weaponry which 
for one reason or another is used to arm the poorer nations, for use in destroying themselves 
and their impoverished neighbors. Warfare, terror, banditry, despotism, and all the four 
horsemen of the Apocalypse are truly loosed in the earth. 


We simply must do better than that. And we сал do better than that! But to do better, we've got 
to make the basics available to impoverished nations, cheaply and easily. Primary among their 
needs are energy and medical treatment. Given those, populations can be stabilized, people 
educated, development begun, and the living standard drastically elevated. 


So that is the immediate goal. In this paper, | am freely giving away what required me an 
arduous 30 years of my life to discover. Shortly we will also detail the new methodology for a 
new therapeutic science, hopefully to cure the diseases that ravage humanity. 


God willing, this paper will trigger a thousand, or even ten thousand, scientists and engineers to 
develop overunity energy devices. If so, shortly we can rid our biosphere of noxious automobile 
and factory exhausts, radioactive nuclear wastes, and massive oil spills. We can remove many 
of the hydrocarbon combustion pollutants from the air, stop acid rain and the destruction of our 
forests, and stop the steady rise of carbon monoxide in our air. If that truly tends toward a 
"Greenhouse" effect, then we can halt that effect as well. 


The Creator has always given us bountiful free electrical energy, everywhere, easily and readily 
for the simple taking. It has only been our own blindness and folly that have prevented us from 
seeing and using this free energy bounty. 

So here is the final secret of abundant, free electrical energy. Please use the knowledge well 
and see that its benefits also accrue to those impoverished ones who need it so desperately. 
Remember the adage, "Inasmuch as you have done it to these little ones. 


This is for those little ones. You are our brothers and sisters. We want you to live. And we want 
you to have a better quality of life, not just bare existence. We care. 


Tom Bearden 


February 9, 1993 


THE FINAL SECRET OF FREE ENERGY 
€T. E. Bearden 1993 
Some Definitions 
The Quantum Mechanical Vacuum: First we need some definitions. We start by assuming the 
quantum mechanical vacuum. Empty "spacetime" is filled with an incredibly intense flux of 


virtual particles. It is a plenum, not an emptiness. We shall be interested only in the fantastic flux 
of virtual photons, for we are discussing electromagnetics. 


Energy and Potential: Energy is any ordering, either static or dynamic, in the virtual particle 
flux of vacuum. EM energyis any ordering, either static or dynamic, in the virtual photon flux 
(УРЕ) of vacuum. That is, for a particular kind of "field" energy, we simply choose the so-called 
quantum particle of that field, and consider only that kind of virtual particle flux. 


Potentialis any ordering, either static or dynamic, in the virtual particle flux of vacuum. Hey! 
That's exactly the same definition as energy. Quite correct. Energy and potential are identically 
the same. Neither is presently defined correctly in physics. 


Energy is normally defined as "Energy is the capacity to do work." That's totally false. Energy 
has the capacity to do work, because work is correctly defined as the dissipation (disordering; 
scattering) of energy (order). The scattering of energy is work. It is not energy! l.e., energy is not 
definable as its own scattering! 


Look at it this way: A man Aas the capacity to catch fish. That is true, but it is not a definition, 
since a definition must in some sense be an identity. You cannot say that a man js the capacity 
to catch fish! That may be a submitted definition, all right, but itis false. Similarly, energy has 
the capacity to do work; that is one of its attributes. But energy /S the ordering in the VPF (we 
are referring from now on primarily only to EM). 


Scalar and Vector Potentials: The scalar potentials any static (with respect to the external 
observer) ordering in the VPF of vacuum. The vector potentia/is any dynamic (with respect to 
the external observer) ordering in the VPF of vacuum. We shall be interested in the electrostatic 
scalar potential. So itis a static ordering ~ a stationary template -- in the УРЕ of vacuum, much 
as a whirlpool is a stationary ordering (template, form) in the rushing flow of a river. 


The Scalar Potential Has An Internal Structure 


The Structure of the Scalar Potential: According to rigorous proofs by Whittakers and 
Ziolkowski,: any scalar potential can be mathematically decomposed into a harmonic series of 
bidirectional wave pairs. Figure 1 shows this Whittaker/Ziolkowski (WZ) structure. In each pair, 
the forward-time wave is going in one direction, and its phase conjugate (time-reversed) replica 
wave is going in the other. According to the so-called distortion correction theorem: of nonlinear 
phase conjugate optics, this PCR wave must precisely superpose spatially with its partner wave 
in the pair. The two waves are in-phase spatially, but 180 degrees out of phase in time. The 
wave is made of photons, and the antiwave (PCR wave) is made of antiphotons. It follows that, 
as wave and antiwave pass through each other, the photons and antiphotons are coupling and 
uncoupling with each other, because the antiphoton is a PCR photon, and PCR's precisely 
superpose spatially with their partner. A photon or antiphoton has wave characteristics, because 
it has a frequency; if the wave aspects are perfectly ordered and perfectly correlated, then so 
are the photon's particle aspects. 


A Potential Is An Ordering Across the Universe: So we have -- astoundingly -- perfect VPF 
inner ordering infolded in the electrostatic scalar potential! We also have perfect wave/antiwave 
ordering infolded in there. When you collect a simple set of charges on a small ball or in a 
region, the scalar EM potential from that set of charges reaches across the universe. In it you 
have an infinite harmonic series of phase-locked time-forward EM waves going out from the 
charges to all distant points of the entire universe. And you have an infinite harmonic series of 
phase-locked time-reversed EM waves coming from all points of the universe, back to the 
“collected charges” source. 


A Potential Is A River of Energy: The point is, you have established a mighty, hidden, 2-way 
river of energy between that collection of charges and every other point in the universe. There is 
infinite energy in each of those infolded waves and antiwaves. But in a localized region, the 
energy density in each wave is finite. Since in finite circuits the potential interacts with a 
localized set of mass, we shall be concerned with the /oca/ energy density (joulesicoulomb) of 
the potential. 


But forget the conventional myth of visualizing the potential as pushing a unit charge in from 
infinity "against the force field” -- there (577 any force field in the vacuum, as is well-known in 
quantum mechanics. Also, Newton's third law requires all forces to occur in pairs -- each pair 
consisting of a force and its 3rd law reaction force. From that viewpoint alone, there is no such 
thing as an EM forcefield or force field wave in the vacuum. There are just gradients of the 
vacuum potential present in the vacuum. In the vacuum, an EM wave is actually a wave of the 
phase locked gradients of the electrostatic scalar potential and of the magnetostatic scalar 
potential. And each such gradient wave is simultaneously accompanied by its phase conjugate 
gradient wave, because of Newton's third law. 


‘Newton's third law requires forces to occur in pairs of equal but antiparallel forces. 


Both wave and antiwave co-exist simultaneously in the vacuum EM wave.s Therefore it's a 
stress potential wave, not a force field wave. It's more like an electromagnetic sound wave,s and 
so it is a longitudinal wave, not a transverse wave. In the EM vacuum wave's interaction with 
matter (the so-called "photon" interaction), the wave normally half interacts with the electron 
shells of the atom, giving translation forces, while the anti-wave half interacts with the atomic 
nucleus, giving the Newtonian 3rd law reaction (recoil) forces (waves). The EM wave in vacuum 
is an electrogravitational wave. 


Energy Is Internally Infinite and Unlimited: A static potential -- which is identically excess 
energy -- is internally dynamic and infinite. Energy is internally infinite and unlimited! But it has a 


finite energy density in a local region of spacetime. Since energy interacts with matter locally, 
we shall be concerned with the /оса/ energy density (joules per coulomb). 


A Principle of Great Importance: The only way you can have a "chunk" or finite amount of 
energy to dissipate in a circuit as work is to first have a potential's local energy density interact 
with a local finite mass collector. The normal interacting mass collector is the free electrons (the 
free electron gas) in the circuit. You can have, e.g., (joules/coulomb x coulomb); (joules/gram x 
grams); (joules/ms х ms); etc. 


Voltage, Force, Potential Gradients, Loads, and Work: Now let's look at circuitry aspects. 
Conventionally they are a mess. Voltage is "essentially" defined as the "drop in potential." In 
other words, it's the dissipation (disordering) of a "finite amount" of potential gradient. But the 
only way you can get a “finite amount" of infinite energy/potential gradient is by first interacting 
the potential gradients internal, finite, excess energy density with a finite "collector" mass. E.g., 
(joules/coulomb available for collection) x (coulombs collecting) = excess joules collected on the 
interacting coulombs, available for dissipation. 


So voltage is really the dissipation of a finite collection of excess EM energy/potential gradient. 
The dissipation of potential or of its gradient is not potential! You cannot logically define either 
potential or energy as is own dissipation! 


We presently use the notion of "voltage" in two completely contradictory ways in electrical 
physics. Here's how we got the confusion: We take a potential gradient (which has a local 
energy density), and we "collect" it across some charged masses in a locality -- usually the free 
electrons in the free electron gas in our circuitry. That is, we express the finite energy density of 
the potential gradient (before collection onto charges) in the local region in terms of energy per 
coulomb. The potential gradient actually is a change to the ambient potential, and so it contains 
an excess energy density (the magnitude may be either positive or negative). We then collect 
this potential (actually this potential density) on a certain number of coulombs, which places tiny 
litle gradients of potential across (coupled to) each free electron. The local excess energy 
density of the potential gradient multiplied by the amount of collecting mass gives the amount of 
excess energy collected (on the interacting charges/coulombs). On each collecting particle, that 
little gradient, together with the coupling particle, constitutes a tiny force. F is not just equal to 
ma (non relativistic case); instead, F = (ma), where (mass x acceleration) is considered as a 
unitary, inseparable thing. So that little potentialized electron (that little EM force) moves itself 
around the circuit. In the load (scatterer), the little potentialized electron (the little force) is 
subjected to jerks and accelerations, thus radiating energy (shucking its gradient). Since this is 
done in all directions in the scatterer (load), that gets rid of the gradient, reducing the “litle 
force" (potentialized electron) to zero because the little potential gradient is lost due to radiation. 


Collecting And Dissipating Energy 


Energy Dissipation and Collection: Without further ado, we consider the scalar potential's 
local energy density in terms of joules per coulomb. That is, in a specific glob of charges (i.e., in 
finite circuits), the amount of energy collected from a potential gradient onto the finite number of 
charges receiving/collecting it, is equal to the number of joules of energy per coulomb that is in 
the potential gradient, times the number of coulombs collecting (receiving) the potential 
gradient. The current is the activated (potentialized) coulombs per second that dissipate their 
potential gradients during that second. The current multiplied by the time the current flows gives 
the activated coulombs that dissipated their activation (potentialization) during that flow time. 
Dissipating, activated coulombs multiplied by the excess energy collected per activated 
coulomb gives the energy dissipated (the work or scattering done) in the load. 


We define collection as the connection of a potential gradient (a source) to the charged masses 
in a circuit element (the element is called the collector), which for a finite delay time does not 
allow its potentialized free electrons to move as current. In the collector, during this delay time 
these trapped electrons are "activated" by potential gradients being coupled to them. 


Technically, that delay time in the collector is known as relaxation time, in the case of the free 
electron даз (in a wire or in a circuit element). A collector then is a circuit element that has a 
usable, finite relaxation time. During that relaxation time, the trapped electrons are potentialized 
without movement as current; each collecting/receiving free electron gets a litle gradient across 
it, but no current yet flows. In other words, during this finite relaxation time (collection time), we 
extract potential from the source, but no current. Thus we extract energy (potential), but no 
power (which is voltage x amperage). During the relaxation time, we extract from the source 
only a flow of VPF, which is continually replaced in the source by the vacuum's violent УРЕ 
exchange with the source's bipolarity charges. We do not extract power from the battery/source 
during relaxation time, but we extract free energy density. That free energy density, coupling 
with a finite quantity of electrons, gives us a collected finite amount of energy. With that 
background, let's start again, and go through this in a useful "free energy" manner. 


The Electron Gas. We refer to the conventional model of the free electron gas in a wire.» 
‘Although the electrons in this gas actually move by quantum mechanical laws and not by 
classical laws, we shall simply be dealing with the "on the average" case. So we will speak of 
the electrons and their movement in a classical sense, rather than a quantum mechanical 
sense, as this will suffice very well for our purposes. 


When one connects a circuit to a source of potential gradient (say, to a battery), the first thing 
that happens nearly instantly is that the potential gradient races onto the coupling wire and 
heads down it at almost the speed of light. As it goes onto the wire, this gradient "couples" to 
the free electrons in the free electron gas. However, inside the wire, these electrons can hardly 
move down the wire at all; they can only "slip" once in a while, yielding a “drift” velocity of a 
fraction of a cm/sec.19 On the surface, things are just a litle bit different. Most of the "current" in 
a wire, as is well-known, moves along the surface, giving us the "skin" effect. [For that reason, 
many cables are stranded of finer wires, to provide more skin surface per cms of copper, and 
hence more current-carrying capability per cms of copper.] 


So, initially, little gradients of potential appear on and across each free electron, with а single 
little Уф on each electron, and coupled to it. The couplet of [Уфет], where me is the mass of the 
electron, constitutes a small AEs. [This is rigorous; the conventional EM notion that an E field 
exists in the vacuum is absurd, and it is well-known іп QM that no observable force field exists 
in the vacuum. As Feynman pointed out, only the potential for the force field exists in the 
vacuum,1 not the force field as such. Or as Lindsay and Margenau pointed out in their 
Foundations of Physics, one does not have an observable 


force except when observable mass is present]. We have stated it even stronger: Not only is 
F = ma, but Е = та (nonrelativistic сазе) 1 Since no observable mass exists in vacuum, then по 
observable F exists there either. 


Force, Coupled Gradients, and Electron Translation 


Electrons Coupled to a Potential Gradient Move Themselves, The point is, when activated 
by a "coupled potential gradient,” the activated electron moves itself until it loses its activation 
(its coupled potential gradient). 


Let me say that again, in a little more detail. Forget the standard notion that a force field such as 
the E-field causes electrons to move. Also forget the notion that the E-field is given by Е = -V. 
In foundations of physics, those equations are known to be incorrect for the vacuum. EM force 
fields are known (in QM foundations theory) to be effects, existing only in and on the charged 
particles, and not existing separately at ай, or in the vacuum at ай. Instead of E = -Vó, in the 
vacuum the correct equation would be something like this: Pe = -Уф. In this case, we have 
correctly stated that the potential gradient Ре provides the potential for producing an antiparallel 
E-field in and on a coupling/collecting charged mass, and the magnitude and direction of that 


potential gradient will be given by -Và, if and only if a charged mass particle is first introduced 
зо that it couples to Pe. 


At any rate, the activated/potentialized electron moves itself. The reason is that it constitutes a 
force. Force = (mass x acceleration) (non relativistic case). So the potentialized/activated 
electron is continuously accelerating. However, it is prevented from easily moving down the wire 
directly. To begin to do that, it essentially has to first move to the outer skin of the copper 
conductor. 


The Collector: We now consider a circuit element that we called a collector. (It could be a 
‘special coil made of special material, a capacitor with doped plates rather than simple 
conducting plates, or any one of a number of things). The objective is for the co/lectorto be 
made of special material so that it has a free electron gas whose electrons are momentarily not 
free to move as current (they continue to move violently around microscopically, but essentially 
with zero net macroscopic translation) for a finite delay (relaxation) time, while they are settling 
themselves upon the surface and preparing to move as current. Let's call the electrons МАТЕ 
(no net translation electrons) during that finite delay (relaxation time). During that "no-current" 
delay time, the NNTE electrons become potentialized/activated by the potential gradient 
impressed across the collector. So at the end of the NNT time, the NNTE electrons are 
potentialized, and each is of the form [Ут]. 


The Secret of Free Energy 


Two Circuits/Two Cycles: We are going to use two circuits and two cycles, as shown in Figure 
2: 


(1) We shall connect a collectorto a primary source of potential (to a battery) during the short 
time that current does not yet flow, but potential does. (In other words, during the relaxation time 
of the collector, we allow the VPF to flow onto the NNTE electrons of the collector and 
potentialize (activate) them, but do not yet allow the electrons themselves to flow as current, but 
only to move transversely in the wiring and collector.) This is cycle one of a 2-cycle process: 
This is collection of a specific amount of current-free potential gradient -- power-free energy -- 
off the potential-source (the battery) onto a collector. During the collection cycle/time, current 
does not and must not flow (we are discussing the ideal case). We are freely "charging ир" the 
collector as a secondary battery/source. 


(2) At the end of the collection (potentialization/activation) time/cycle in circuit one, the 
potentialized collector (the charged secondary source) is sharply switched away from its 
connection to the primary potential source (the battery), and at the same time itis instantly 
switched into a separate closed circuit with the load. This is important: In cycle two, the 
potentialized collector (with its finite amount of excess trapped EM energy) and the load are 
connected in a completely separate circuit, and one that is closed, with no connection at all to 
the original source of potential (in this case, to the battery). Specifically, this "load and 
potentialized collector" circuit is completely separate from the primary source; during cycle two 
the primary source (the battery) is not connected to anything. 


In other words, all we've taken from the primary source (the battery) is current-free, force-field- 
free potential gradient. So to speak, we've taken a "chunk of potential gradient" from the source, 
nothing else. You simply multiply the potential gradient's local energy density (the so-called 
"voltage", which is really excess joules per coulomb) by the number of coulombs of charge that 
is "activated" (that "collects" this voltage or excess joules/coulomb) in the collector. Specifically, 
we have not taken any power from the battery itself, and so we have not done any internal work 
inside the battery upon its internal resistance, by a "closed circuit electron flow" back into the 
battery. We have not permitted such a flow. 


Instead, we are using the activated collector as a temporary, secondary battery. We will utilize 
this secondary battery in a conventional manner to power the load, which will also Kill the 
secondary battery (dissipate its trapped EM energy). But that will nor affect the primary source. 
The primary source is never used to directly power the load. It is only used as an infinite source 
of potential gradient (i.e., as an infinite source of energy density). 


The Standard Power Extraction Circuit 


The Conventional Circuit: We digress momentarily: In the standard electrical method, the 
potential source (which is a bipolarity) is connected across the load. This connects both the 
external load and the internal resistance of the battery itself in series, as the "total circuit load.” 
Electrons then pour through the external load circuit and through the internal battery resistance, 
from the "electron rich" polarity of the source to its "electron poor" opposite polarity. The 
scattering of energy in the internal battery resistance is actually doing work to upset the 
chemistry that is maintaining the battery's charge separation (the bipolarity). In this manner, the 
source's separation of charges (which is the "gate" furnishing the potential/energy gradient) is 
being destroyed as the current flows, and this in turn destroys the source of the potential 
gradient. 


In other words, normally we, engineers, are trained to kill the bipolarity, which kills the potential 
source itself! Incredible as it may be, we, engineers and scientists, have been trained to utilize 
the free "trapped EM energy" furnished by nature through the source, to destroy the source of 
the energy/potential, with the same vigor as they power the external load! In fact, our teachers 
simply have never learned any other way to do it except this deliberately “self-destructive” 
manner! 


A Waterwheel Analogy 


Imagine, if you will, a waterwheel that powers a mill, with a sluice gate upstream in a river, that 
diverts some river water into the sluice carrying water to the wheel when the sluice gate is 
‘opened into the river. The diverted water flows down to the waterwheel, turning it, and the spent 
water is fed back into the river below the mill site. Now what fool would connect a pulley onto 
the waterwheel, with a rope running from the pulley to the sluice gate, so that when the wheel 
rotated, part of the rotational power also was utilized to close the sluice gate and shut off the 
water, stopping the waterwheel? If one did so, when the sluice gate was opened, the 
waterwheel would rotate only until the sluice gate was closed, shutting off the water. Then one 
would laboriously have to pay to reopen the sluice gate again, then again, then again. No self- 
respecting "waterwheel engineer" would do such an unthinkable, insane thing. But that's exactly 
what we engineers, electrical physicists, and scientists have been trained to do! We have no 
energy engineers or energy scientists at all; instead, we have all been power engineers and 
power scientists. We have all been energy source killers! In this paper, we shall try to do better, 
and rectify "one of the most remarkable and inexplicable aberrations of the scientific mind which 
has ever been recorded in history," as Tesla called the conventional electromagnetics.:s By 
being energy engineers, we shall only have to pay for our energy source once, and then we 
shall draw as much energy from it as we wish. 


External Load Power Is Free; Only The Power In The Source Costs 


Here's the magic secret of free electrical power: The power in the external load is absolutely 
free, and it always has been free.» In any load circuit, the only power you have to pay for, 
and have ever had to pay for, is the power you incorrectly use to kill your own primary 
source. The only power that "costs" more effortidollars is the power erroneously utilized inside 
the source to "close the gate" and kill the primary source. Your electric power company doesn't 
pay for any of the collected energy on your load circuits that is dissipated to power your house. 
Instead, the power company charges you for its own ignorance. It charges you for its insane use 


of its own freely extracted electrical energy to continually kill the bipolarity in each of its 
generators, thus continually killing the free electrical source of that generator’s energy.s 


In any electric circuit, we can continue to indefinitely power the external load indirectly 
from a source, so long as we are not so naive as to use any of the free energy we extract 
from the primary source to dissipate back inside the primary source itself and shut it off! 


‘And we can easily and freely multiply electrical potential. As an example, given a single good 
source of potential, a hundred radial wires can be connected to the source. The same potential 
will now appear at each of the ends of the hundred wires. A switcher/collector unit can then 
operate from each radial line's end, and power external loads, without "loading" the original 
primary source. This "cascading" can be continued indefinitely. A single power plant, e.g., can 
power the entire electrical grid of the United States. And a single automobile battery can power 
a large, agile, electric automobile at highway speeds, with sports car acceleration, with unlimited 
range, without "refueling," and with no noxious chemical exhaust. 


Obvious Impacts. 


Environmentalists should immediately see that the chemical pollution of the biosphere by 
mechanista and processes to obtain energy can be dramatically reduced, to almost negligible 
levels. There need be no huge oil tanker spills, for there need be no huge oil tankers. There 
need be no worrisome radioactive wastes from nuclear power plants, or abandoned hazardous 
nuclear plants when their е is finished, because there need be no nuclear power plants. There 
need be no noxious exhausts from jet airplanes (which are really what is diminishing the ozone 
layer and punching holes in it), automobiles, trucks, buses, innumerable coal-fired and oil-fired 
power plants, etc. 


The Electronic Smog Problem 


In fairness we point out that, as the usage of free electrical energy mushrooms, we will be 
dramatically increasing the low-level EM signal density of the environment, and that too is 
biologically detrimental. Although beyond the scope of this paper, that cumulative biological 
damage mechanism has also been uncovered by this author. A formal paper is presently in 
preparation for presentation in March 1993 at the annual meeting and conference of the 
Alabama Academy of Science. The paper will also present an entirely new definition of cancer, 
give its exact long-term cumulative mechanism, and give an exact, scientifically proven 
mechanism for eliminating cancer, leukemia, and other debilitating diseases such as AIDS. For 
our purposes here, we simply state that we understand the EM "electronic smog" biological 
damage mechanism, and how to go about developing a total counter for it. Eventually, we would 
see а small "counter unit" added to each power unit, alleviating the "electronic smog" problem 
and preventing biological damage. 


Only Dissipate Energy From a Collector, Not the Source 


Completion of the Collection Cycle: But to return to the completion of our collection cycle 
(cycle one). During collection, we have not extracted power from the source. That is vital We 
have not moved the gate through which our source is furnishing free energy. We have not 
diminished our primary source. From our previous definitions of potential, we have indeed 
extracted trapped energy from the primary source, because we placed its "local energy density" 
across a certain finite collector/mass, instead of extracting power (dissipating energy inside the 
source or battery to spoil its chemistry and deplete its charge separation). 


| Energy Is Free 


Here's the incredible truth. The entire universe is filled with mind boggling free energy 
everywhere, in the simplest of things. Simply scrape your feet on the carpet, and you will collect 
perhaps 2,000 "volts" on your body. At that time, hidden EM energy is flowing from every point 
in the universe to your body, and from your body back to every point in the universe. We know 
that all macroscopic matter is filled with stupendous amounts of electrical charge. So an 
incredible river of energy -- a great flux — is driving every single thing, from the smallest to the 
largest. Opening a gate to extract trapped EM energy is simple. Just collect a bit of charge, or 
scrape your feet hard, or comb your hair briskly. АЙ we have to do is not be stupid and close the 
gate once we've got it opened! 


God has been most kind. We have nothing but free energy everywhere. All energy is furnished 
to us freely! /t's our own blindness that has made us into energy source Killers. All we have to do 
is open our eyes to the truth of nature's incredible energy bounty. We must just freely collect 
that bountiful fruit from Nature's tree, instead of chopping down the tree and killing it. 


Dissipating The Collected Energy 


The Work Cycle: We focus again on cycle two. Shortly after the now-potentialized collector is 
‘connected to the load at the beginning of cycle 2 (the power cycle, or energy dissipation cycle, 
or work cycle), the potential gradient across the potentialized collector is connected 
(transferred) across the free electrons in the load circuit. We assume that the material of the 
collector and the switching time have been designed so that, shortly after switching to the 
loadinglwork cycle, the activated/potentialized free electrons in the electron gas in the collector 
reach the skin of the collector, and are free to move as current. 


So just after the beginning of cycle two, each of the free electrons in the load circuit now is 
potentialized and free to move down the wiring. Each potentialized (activated) electron has its 
‘own little individual potential gradient across it and coupled to it, due to the overall potential 
gradient from the collector. Remember, prior to coupling to charges, this potential gradient 
moves through the circuit at light speed. An EM potential gradient coupled to a charged mass 
constitutes an EM force field (excess trapped EM energy per coulomb, times the number of 
collecting coulombs). Now each litle free electron with its potential gradient forms a little E-field 
(force/charge), and that little E-field (force/charge) is free to move. That's all it takes to move 
(accelerate) the litle activated electron's mass through the load (the scatterer). We strongly 
stress that the potentialized/activated electron moves itself. t doesn't care whether or not the 
external battery is attached or not. It is its own little motorboat, with its own little engine driving it. 


As the little potentialized electrons reach the load (the scatterer), they bang and clang around in 
there erratically. That is, the "scatterer" (load) causes spurious accelerations ("scatterings") of 
these self-driven electrons. As is well-known, when a charge is accelerated, it radiates photons. 
What actually happens is that these little "jerked around" electrons shuck off their little potential 
gradients in the load (in the scatterer, or the "jerker-arounder") by emitting/radiating photons in 
all directions. Hence the heat that is produced in the load; the heat is just these scattered 
photons. The theory of calorimetry already states that all the excess energy (on the 
potentialized electrons) will be dissipated as this heat (scattered EM energy). 


When all the potentialized electrons have radiated away their potential gradients in the load 
(scatterer), they are no longer potentialized. The free electron gas is again "quiescent" and no 
longer potentialized/activated (again, we are talking about "on the average" from a classical 
viewpoint). 


Repetition and Review 


Notice What We've Done: We took some trapped EM energy density (a chunk of potential 
gradient, a "voltage" before current flows) from the source, by switching that potential gradient 
(energy density, which is joules per coulomb) onto a collector (containing a certain number of 


coulombs of trapped charges) where the potential gradient activates/potentializes/couples-to 
these temporarily non translating electrons. So the finite collector collected a finite amount of 
excess energy [joules/coulomb x collecting (trapped) coulombs] on its now-excited (activated) 
free electrons. Then, before any current has yet flowed from the source, we switched that 
potentialized collector (with its temporarily restrained but potentialized electrons; with their finite 
amount of excess trapped EM energy) away from the source and directly across the load. 
Shortly thereafter, the relaxation time in the collector expires. The potentialized electrons in the 
collector are freed to move in the external load circuit, consisting of the collector and the load, 
and so they do so. The scattering "shock collisions” due to the erratic electron accelerations in 
the load shake off the little potential gradients on the conduction electrons, emitting photons in 
all directions, which we call "heat." In shaking off the photons, the electrons lose their little 
potential gradients, hence lose their activation (excess EM energy). 


Rigorously, we have extracted some energy in trapped form, and allowed it to dissipate in the. 
load, "powering the load" for a finite discharge/dissipation time and doing work.» Contrary to the 
conventional electrical power engineering, we have also done this without doing any work inside 
the source to diminish its ability to furnish potential gradient. 


What Is Energy In An Electric Circuit? 


Energy in an Electric Circuit: Here's the principle loud and clear. Energy in an electric circuit 
involves only the potentialization and depotentialization of the electron carriers in that circuit. It 
involves only the potential gradient (the joules per coulomb) collected by the circuit to 
potentialize its electrons, and the number of coulombs of electrons that are potentialized during 
the collection phase. Electric circuits simply utilize electrons as carriers of "potential gradients," 
from the source to the load, where these gradients and the activated electrons constitute excess 
trapped EM energy. In the "shocking/scattering" occurring in the load, the jerking (acceleration) 
of the electrons causes these activated (trapped-energy-carrying) electrons to shuck off their 
potential gradients by emitting them as scattered photons (heat). 


If one is thoughtless enough to allow the primary potential source to remain in the circuit during 
the "work" phase, then one is using the potentialized electrons to also go back into the primary 
source and scatter energy from its internal resistance (internal load), thereby disorganizing the 
organization that was producing the source potential and energy in the first place. If one does 
that, then all the while one is getting some work (scattering of energy) in the load, one is also 
steadily getting some work done inside the primary source to steadily destroy it! Literally, one is 
Killing the goose that lays the golden eggs. 


Continued Operations: But back to our circuit. After we complete one full collection/discharge 
cycle, we wish to continue producing work in the external load. So we simply switch the collector 
back away from the load and onto the primary source, collect some more current-free potential, 
and again independently switch the collector with its repotentialized free electrons back across 
the load. We can repeat this two-cycle process to potentialize the external load and power it as 
long as we wish, from a battery or other source of potential, and never take any power at all 
from the primary battery. We do not need to drain the battery or source at all, in order to power 
a load, unless we attempt to power it directly. Powering the external load is always free! 


Nature has been most kind, and we have been most ignorant. You can have all the trapped 
electrical energy you wish, from any source of potential, for free. You can power all the external 
loads you wish, for free, by using a collector as a secondary source, and simply shuttling 
potential between the primary source and the collector.z: But you cannot have power for free. 
from (in) the potential source. If you allow current flow in your collection cycle, you are depleting 
the separated charges inside the battery that are furnishing the source potential. 


The Coal-Fired Locomotive 


т PAKT Te Crema Two 


Lake Edward, owned at that time by Major Henry Sanford, of New York 
City.(A personal friend of Tesla and Matthews), 


А complete electrical laboratory was built at Sanford by the Major, and 
in this well-equipped shop was first developed radar and micro-waves. А 
third model of the Tesla Scope was also built here. During this time, between 
the years 1922 until 1930, we were able to keep in touch with Tesla at New 
York, by means of direct contact with micro waves. (Waves of less than one 
degree). The complete transmitter was built into a ease only 3" x 2" x 2”. 
‘This was battery operated, using the Tesla mercury cell, and was a complete 
telephone, something much like the modern walkie-talkie, 


Some years after the above experiments, Arthur Matthews obtained the 
old farm at Lake Beauport. It was on this spot that the first practical radar 
was developed and built, from the working knowledge obtained from our ex- 
periment at Tadoussac. A number of other ideas of Tesla were also devel 
oped. One of these was a large air-core transformer. The very high voltage 
developed by this was used for a guide station. It gonerated a 'standing 
beam’ which Tesla said extended directly upwards for a distance of about 
30,000 miles. (It was thus used as a guide for the spacecraft which Tesla ex- 
pected would land on my property, some timo). It was due to this marker 
that the Venus ship has always landed at the exact same position. Not by a 
lucky chance, but pure design. 


Now before we go further into that, let us review a bit about the early 
life of Tesla, and by doing so try to clear up many mistakes some writers have 
made. The following is from the words of Tesla himself as told to Arthur 
Matthews between the years 1917 and 1943. Much of this was recorded on. 
the Tesla high-frequeney voice recorder. This is something like the well 
known tape recorder, but it does not use any form of tape or wire, nor does it. 
have any moving parts. 


Historians agree that Nikola Tesla was born at midnight, between July 
9% and 10%, in the year 1856. Djouka Tesla, the mother was a most remark- 
able woman and assuredly possessed advanced spiritual powers. She was the 
eldest child in a family of seven children. (Lucky number Т). Her father was 
а minister of the Serbian Orthodox Chureh. Her mother became blind after 
the seventh child was born, and Djouka unhesitatingly took charge of the en- 
tire household, She never attended school, nor did she learn even the rudi- 
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Rigorous Analogy of a Coal-Fired Locomotive. Now here's an exact analogy, to assist in 
understanding. Imagine a coal-fired train, and a fireman shoveling coal. He has an external 
load/scatterer of energy (the fire in the firebox under the boiler). He has a primary source of 
potential/energy (the coal car). No fireman in his right mind would ignite the coal in the chute of 
the coal bin, to try and get some heat energy into the firebox! [That is, he would not attempt to 
extract power from the source. Yet that's exactly what all we engineers are trained to do at 
present] Instead, the fireman takes out (collects) a finite amount (a shovelful) of coal (trapped 
energy). Coal per se (the potential gradient) has a certain energy density per unit volume 
(trapped joules per unit volume of coal) and the shovel (collector) has a certain volume. 
Accordingly, the shovelful of coal contains a certain amount of trapped joules of energy. In the 
fireman's shovel (the collector), the energy remains in totally trapped form, as coal not afire and 
without its trapped energy being dissipated as work. [He doesn't act like a fool and ignite the 
coal in the shovel either!] He then throws that shovel of coal (collected trapped energy) onto the 
fire (scatterer), completely separately from the coal bin/source. He continues to repeat his 
shoveling cycle, and each shovelful of coal added to the fire dissipates additional energy, 
powering the load. 


The Free Energy Principi 


All potential gradient (trapped excess energy density) is free for the taking. The potential 
is due to the violent VPF exchange between the vacuum and the separated bipolar charges 
furnishing the source potential gradient. The energy of the entire universe is flowing through that 
source potential. You can have as much of this internal VPF flux energy (potential) as you wish, 
as often as you wish, so long as you don't demand current (which is power, or the rate at which 
the energy is being freed and dissipated). It's really simple. You can have all the (rapped energy 
you wish, from any source. You cannot connect to the source and start to dissipate the energy 
as power, however, without starting to close the "gate" from which your free trapped energy is 
coming. 


In other words, here's the iron rule: /f you draw current, you Kill the bipolarity gate. 
furnishing the potential gradient (source of energy density). In that case, you kill the 
Source. If you do not draw current, you do not kill the bipolarity gate and you do not shut 
down the source. In that case, you can continue to "use" it and extract trapped EM 


energy from it forev 


Definitions Again 


Definitions: I'll put down some simple equations, that may help to explain it more exactly. First 
we repeat some definitions. 


Energy is any ordering imposed upon the virtual particle flux of vacuum. EM energyis any 
ordering imposed upon the virtual photon flux of vacuum. Static energy is an ordering (a 
template) which is stationary with respect to the external observer. Dynamic energy is an 
ordering (a template) which is not stationary with respect to the external observer. 


Potential: Any ordering imposed upon the virtual particle flux of vacuum. Scalar potentials an 
ordering (template) that is not moving with respect to the external observer. Vector potentialis 
an ordering (template) that is moving with respect to the external observer. 


The scalar EM potentialis any static (with respect to the external observer) ordering imposed 
upon the virtual photon flux of vacuum. Etc. 


Note again that energy and potential have exactly the same definition. Potential is in fact 
trapped energy. Scalar EM potential is static EM energy (to the external observer) or rapped 
(collected) EM energy. In other words, if one takes off a differential of potential onto a fixed 


number of coulombs, one takes off a certain magnitude of trapped EM energy. In other words, 
one takes out a shovelful of coal from the coal car. 


importance of Separation of Charges 


We Must Not Dispel the Separation of Charges In Our Source: The difference in our coal- 
fired train analogy and our electrical circuit is that, in the coal train, the coal in the coal car is not 
automatically and continually replenished. Also, the coal in the coal car has already been 
collected by the mass of the coal car, so it is not infinite. In the electrical circuit, the potential 
gradient in the primary source is continually replenished, automatically, and itis infinite (though 
it has a finite energy density). The reason is simple. EM potential (in the normal sense) is 
actually a virtual photon flux exchange between the vacuum (the entire vacuum, all over the 
universe) and a charged particle or collection of charged particles.24 Thus the potential 
(gradient) is a powerful energy flux, pumped by the vacuum and the entire universe, that 
continues automatically, so long as we do not allow the collected charges in our bipolarity 
source to be dissipated. In terms of a battery, we achieved separation of charges inside the 
battery by chemical action, and we paid for that initially. Once separated, the charges 
essentially stay separated (because of the chemistry) unless we foolishly do something to 
dissipate them, such as upsetting the chemistry, so they are no longer separated positive from 
negative. So if we don't do anything to these separated charges, they continue to be driven by 
their fierce exchange of virtual photon flux with the vacuum/universe. If we then simply extract 
some of that flux exchange, without moving the charges, we are directly "gating" trapped ЕМ 
energy from the vacuum/charged particle VPF exchange.zs 


The Potential Is Infinite And So Is Its Energy Content 


You Can't Dip The Ocean Dry With a Spoon: Let's say that another way. The charged. 
particles in our potential source are in a constant, seething, equilibrium exchange of trapped EM 
energy with the entire universe. That energy exchange is so enormous that, if we gate some of 
it out to collect on some other "temporarily frozen" charges and potentialize/activate them, the 
vacuum flux doesn't even miss it. Its like dipping a spoonful of water out of the restless ocean. 
The hole is instantly filled, and the water replenished. We can dip with that spoon as much as 
we wish, and the ocean will never run dry, but will simply continue to furnish us water, spoonful 
by spoonful. 


The same is true in our electric circuits. We can have all the potential (trapped EM energy 
density) we wish, for free, from a single source, so long as we do not allow work to be done 
inside the source to close off our "gate" and kill our primary source. 


The Twisted Concept of Voltage 


Before We Develop Some Pseudo-Equations: In the equations we wish to develop, we have 
one problem, due to the lack of insight of conventional electrical physicists. That is, they have 
insisted upon "measuring" and expressing both the infinite potential (nondissipated) and a 
certain quantity of potential (dissipated) in volts. So they say "a potential of so many volts. 
That's nonsense, and totally erroneous. Rigorously, a voltage is a drop or a dissipation of so 
much (a finite amount of) collected excess potential/energy. You "measure" the voltage in a 
voltmeter by impressing a potential gradient upon the electron gas in the circuitry, wherein you 
collect or get in your voltmeter so much [(joules/coulomb) x coulombs]. A tiny current 
(coulombs/second) from this internal collection then flows for a finite time through the resistance 
of the voltmeter. So you dissipate (joules/coulomb) x (coulombs/second) x (seconds), which 
gives a certain amount of energy dissipated as work in moving the needle of the voltmeter. The 
voltmeter is calibrated so that it effectively indicates the collected energy per coulomb that was 
dissipated, and it calls that entity voltage. It involves a finite amount of energy that has already 
been dissipated as work, and it's a measure of the local energy density of the potential in terms 
of joules/coulomb. It is лога measure of the potential proper. It's after the fact; the extracted 


(collected) potential gradient it actually refers to existed in the past, before the work (dissipation 
of the collected trapped energy) was done. To refer to the potential before its dissipation as 
"voltage" is precisely the same as confusing the future with the past. A "potential (difference) of 
зо many volts" is actually a statement that "a potential difference of so much energy per 
coulomb" could be dissipated in a load, if it were connected to the load so that a finite amount of 
energy was collected, and this finite load-collection was allowed to dissipate as power 
(volts/coulomb x coulomb/sec) for a finite time, yielding work. It's even worse, but it would take a 
textbook to straighten out this one error in EM theory. 


So we'll leave it at that, and we'll adapt the notion of potential the way it is corrupted in electrical 
circuit theory. There it's used not really as energy, but rather as excess energy per coulomb of 
potentialized charge. | apologize for that difficulty, which is not of my own making, but | must 
use the conventional notion if we are to greatly clarify the pseudo equations. 


‘The Equations of Free Energy 


‘The Pseudo-Equations: Let us use the following subscripts and letter convention, and develop 
the nomenclature needed: 


T = trapped d = dissipated or dissipating 
m = translated (moving) K = energy 


V = volts = potential drop (potential dissipated) = previously collected potential radiated away as 
heat in a load, doing work on the load in the process. Unfortunately, we shall also have to speak 
of a potential gradient that is not being dissipated, so we shall have to speak of "trapped volts" 
which is erroneous, but complies with the common usage. 


$ = electrostatic scalar potential. Coul = coulombs 


i = amperes = Dissipating potentialized coulombs per second flowing, so amps are something 
translating, always. Amps are excited coulombs, per second, that are dissipating their excitation. 
With superconductivity excluded, you only have amps when you have a potential drop across a 
load. So we will speak of amps as "dissipating," meaning that potentialized electrons are 
traveling through a load, dissipating their activation (gradients) in the load by radiating scattered 
photons (heat). 


n = number of electrons in a coulomb = 6.3 x 10, electrons/coulomb 


Here are the pseudo equations (superconductivity is excluded): 
атр» = coulu/sec = n electronsn/sec = n electronsa/sec [1] 
Аф = Vr (as conventionally referred to). It would be volts if all [2] of it were dissipated, but it is not 


yet dissipated, so it is sort of "trapped volts". Erroneous, but the common use. So we will speak 
(somewhat distastefully) of "trapped volts" and "dissipated volts.” 


Va x ampa x sec = watts x sec = power x time = work = Ka [3] 
Va x coulu/sec x sec = (work) = Ks [4] 

In the switching, we switch Kr to Ка so 

Кт Ка [5] 


But Vr x coulr = Kr [6] 


ог 
[M1] = [Кт] / [coul] = trapped energy/trapped coulomb [7] 
[кт] = М] x [coulr] = amount of trapped energy, each cycle [8] 


So that's what we were getting at. The amount of trapped energy you can transfer (in other 
words, how much coal you get in one shovelful) depends upon the number of trapped electrons 
you have in the trapped free electron gas in the collector, and the potential gradient you apply to 
those trapped coulombs to potentialize them. 


Relaxation Time and Semiconductors 


Relaxation Time: The time it takes for the free electrons in a conductor (or material) to reach 
the skin of the wire after potential is applied, is, of course, called the relaxation time. During that 
time, the free electrons in the gas are "trapped" insofar as producing current (dissipation of the 
potential) is concerned. However, immediately after the relaxation time ends, current begins and 
dissipation of the trapped energy begins. 


In copper, the relaxation time is incredibly rapid. It's about 1.5 x 10° sec. However, in quartz it 
is about 10 days! So as you can see, we need to get somewhere in between these two values, 
and so we will have to "mix" or "dope" materials. We must get a sufficiently long relaxation time 
so that we can switch and collect comfortably in cycle one, then switch into cycle two for 
dispersion of the freely collected energy in the collector. However, the relaxation time we get 
must also be short enough to allow quick discharge in the load, as soon as we switch the 
primary source away from the collector. Actually, we need a degenerate semiconductor material 
instead of plain copper. 


Degenerate Semiconductor Material: A semiconductor materialis intermediate between а 
good conductor and an insulator. It's a nonlinear material, and doped. A degenerate 
semiconductor materialis one which has all its conduction bands filled with electrons, and so it 
thinks itis a conductor. That is, a degenerate semiconductor is essentially a doped conductor, 
зо to speak. As you can see, we can increase the relaxation time in our "conductors" connected 
to the source by making them of degenerate semiconductor material. What we're talking about 
is "doping" the copper in the wire, and in the collector, so that we can have plenty of time to 
collect, and switch, and discharge, and switch, and collect, etc. 


Now in a doped conductor (degenerate semiconductor), we can tailor the relaxation time by 
tailoring the doping. We must dope the copper before we make the wire. Why would we wish to 
do that? We want to overcome the single problem that so far has defeated almost all the 
"overunity" researchers and inventors. 


WHEN YOU CONNECT ТО A SOURCE, YOU CAN ONLY EXTRACT CURRENT-FREE. 
POTENTIAL -- FREE "TRAPPED EM ENERGY" -- DURING THE ELECTRON RELAXATION 
TIME IN THE CONNECTING CONDUCTORS AND SUCCEEDING CIRCUIT COMPONENTS. 
AFTER THAT, YOU'RE STEADILY EXTRACTING POWER, AND THE ENERGY EXTRACTED 
FROM THE SOURCE IS BEING PARTIALLY DISSIPATED IN THE RESISTANCE/LOADING 
OF THE CIRCUIT, AND PARTIALLY DISSIPATED IN THE INTERNAL RESISTANCE OF THE 
SOURCE. IN THE LATTER DISSIPATION, YOU'RE ALSO DISSIPATING YOUR SOURCE BY 
DOING WORK ON IT INTERNALLY TO KILL IT. 


Good Copper Wire: Bane of Overunity Inventors: Many destitute inventors, tinkering and 
fiddling with overunity devices, finally get something (a circuit or device) that does yield more 
work out than they had to input. At that point, they usually conclude that it's simply the specific 
circuit configuration and its conventional functioning that produces the overunity work. However, 
usually as soon as this configuration is more carefully built with very good materials, boom! It 


isn't overunity anymore. The inventors and their assistants then desperately bang and clang 
away, getting more frustrated as the years pass. The investors get mad, sue for fraud, or get in 
all sorts of squabbles. The scientists who tested it and found it wanting, pooh-pooh the whole 
thing as a scam and a fraud, or just a seriously mistaken inventor. Scratch one more "overunity" 
device. 


Most of these inventors got their successful effect (and possibly erratically) when they were 
struggling with inferior, usually old, usually corroded materials. Actually, the more inferior, the 
better. The more contaminated/doped, the better! 


The moment you wire up your circuit with good copper wire connected between the battery or 
primary source and any kind of load including the distributed circuitry loading itself, you can 
forget about overunity. You will lose it in the copper, after the first 1.5 x 10-19 second! 


Think of a really good conductor such as copper as an essentially /inear material. Linear means 
energy conservative. Overunity can only be done with a highly nonlinear effect. So your 
“conductors” have to be made of nonlinear materials. In fact, they have to be made of 
degenerate semiconductor materia. For the type of circuitry we are talking about, the copper 
has to be doped and then made into "doped copper" wiring. You also have to utilize the primary 
battery only to potentialize a collector (secondary battery/source), and then use this secondary 
battery source to conventionally power the load while also killing itself. 


‘The Wiring And the Collector Must Be of Degenerate Semiconductor (DSC) Material.2> A 
‘good materials scientisvengineer, together with a decent electrodynamicist, can readily design 
and tailor some doped copper wiring so that the material in the wiring is a degenerate 
semiconductor material, with a target (desired) relaxation time. That's what you should use to 
make the wiring to connect up your source to the collector with, and that type of material is also 
what you use in your collector. You can use either a coil or a capacitor as the collector, but its 
"conductive" material has to be degenerate semiconductor material -- in short, it must be doped 
to have the proper relaxation time. From the collector to the load, however, obviously you want 
to use a good conductor material. Ordinary copper will do nicely there. 


‘Once you do that, you're in business. When making the DSC material, simply tailor the 
relaxation time to something which is easily switched. For example, take one millisec. With a 
relaxation time of that long, switching is easy. In fact, one could even use good mechanical 
switching. Or easily use inexpensive ordinary solid state switching, without having to go all the 
way to nanosecond switching. 


Then, in the collector, you calculate the number of "trapped coulombs" you have. Take the 
"trapped voltage" (current-free potential's energy density per coulomb) you extract from the 
source during the electron relaxation time after the collector is connected. Multiply the number 
of trapped coulombs in the collector by the trapped voltage during collection, and you have the 
amount of energy in joules that you extract FOR FREE, without paying for it, from the source 
during every collection cycle. 


‘Tapping Vacuum Energy. You're getting the excess electrical energy directly from the vacuum, 
аз we briefly pointed out above. The vacuum will freely replenish all the "trapped voltage" you 
extract from the primary source during the electron relaxation time. It won't replenish a single bit 
of “dissipated voltage" (power) you extract from the source. 


Note that the same considerations apply in the collector. It's got to have a somewhat longer 
electron relaxation time. Its electrons stay "unrelaxed" during the collection cycle, and allow for 
some additional switching time to connect to the load. The "trapped voltage" across the collector 
multiplied by the number of trapped coulombs in it, gives the number of joules of FREE EM 


ENERGY you extract and get into and onto the collector (the shovel). In other words, that’s your 
"shovelful of coal." You then throw the "shovelful" onto the fire/load -- you simply disconnect the 
collector from the primary source and connect it across the external load. The collector 
(secondary battery) now powers the load and its own internal resistance, "killing" itself while 
furnishing the energy for powering the external load as well. 


The Source Сап Be Almost Anything: You can use as a source a simple elevated wire, to 
"tap" potential from the 200-300 volts/meter between earth and ionosphere. Here again, you 
need to utilize calibrated, doped wire. 


Finally, you must adjust the repetition switching in accordance with the discharge time through 
the load. In other words, you have a serial process as follows: 


(1) extract trapped energy (potential) from the source onto the collector, Ati. 
(2) Switch the collector off the source, onto the load, during time Ate. 
(3) Wait while the collected energy in the collector discharges through the load, during time At. 


(4) Switch the collector back off the load and onto the potential source, during time Ats. That 
completes one cycle. 


The serial timing simply is [Ati + ль + Ata + Ats]. 


Ifyou balance alll the doping and the materials design, and correlate the switching, you can get 
ali the free energy you wish. Properly utilized, a single car battery can be used to power an 
electric automobile indefinitely. Or even to power a battleship. In the real world, of course, you 
will inevitably have a tiny bit of loss as you go, because there's a finite (though high) resistance 
between the two poles of your battery. Handling that is a piece of cake. Simply run a separate 
litle collection circuit to collect a little bit of trapped EM energy from the slowly leaking source, 
and ever so often feed the collected energy back into the battery as power, to "reseparate” the 
charges (charge the battery) and replace the small amount of the primary source's potential 
gradient that has been lost. The battery, load, and “trickle charger” then become a closed-circuit 
free-energy source that will last for years and years. 


Limited Only By One's Imagination: Of course you can see many variants; this is just the 

master key." You can have multiple collectors, collecting trapped energy simultaneously or in 
sequence off a single source, and pooling their collected energy to more powerfully power the 
load. You can utilize a very high "voltage", such as in the Swiss electrostatic overunity device, to 
increase the energy collected per coulomb in each switching (in each shovelful) in accord with 
equation [8]. For a battery, you can set a separate little collector/load device to trickle-charge 
the battery, overcoming the small normal "leakage current" that does occur in batteries and in 
real circuits and devices. The opportunities are endless. You can put in a unit to take mostly 
only power-free energy from the "power line" feeding your business or home, reducing your 
utility bill by -- say -- 9096. Or you can simply build a small home power unit to do the whole job, 
for only a few hundred dollars. This simple secret can be used to power the world, cheaply and 
cleanly, and to clean up the biosphere. 


Conclusion 


Well, there you have it. I've given you the benefit of what required most of my adult life to 
discover. The definitions advanced in this paper are rigorous. It took years of sweat and tears to 


come up with them. They're simple, but they will change your entire understanding of 
electromagnetics, power, and energy once you grasp them. Please read them, and ponder 
them, several times. One or two readings will not be sufficient to fully grasp what is said here. 


Also, hopefully, by this time, the reader is beginning to experience the same emotions as | 
experienced when | finally discovered how simple it all really was. First one wants to /augh for 
about two hours at how truly ignorant we've all been. Then one wants to cry for about two hours 
for the same reason. This could all have been done a century ago, if we had ever really 
understood electromagnetics. 


We've had this electromagnetics around for over 100 years -- Maxwell's book was published in 
1873. We got it wrong, starting right with Maxwell and his use of the material ether, which was 
almost universally assumed at the time. Still, by using quaternions, Maxwell succeeded in 
packing a great deal more in the model than even he himself recognized. When the vector 
aspects interacted to form a zero resultant rransiationally, those active interactants were still in 
there and still fighting and interacting. The scalar component of the quaternion remained, and 
infolded those struggling vectors and functions of them inside itself. In short, it captured the 
case where the electromagnetic energies are involved in translation actions which nullify each 
other translationally (electromagnetically). However, the energies are still in there in the 
continuing interactants inside the zero vector resultant. As such, they are trapped EM energy. 
And it is the trapped EM energy inside a mass -- not the mass per se -- which is responsible for 
gravitation. In other words, Maxwell's theory already correctly captured the unification of the 
gravitational field and the electromagnetic field in 1873. 


Then Heaviside et al forced Maxwell's theory into a vector framework, throwing out the scalar 
component, and discarding the unification of gravitation and electromagnetics along with it. 
Serious errors were made and still exist in many of the fundamental definitions; in fact, many of 
them aren't definitions at all. Nearly every engineer and physicist can readily calculate potentials 
— all, of course, on the "dissipation" side where the potentials are actually the amount of 
potential that was collected upon a collector and then dissipated. | could find hardly a single 
physicist who really knew what a scalar potential was prior to a finite amount being collected 
and dissipated as voltage. Yet 99% of them firmly believed they understood the potential. 


So now you have the results of this researcher's long and arduous quest for the golden fleece. 
Please go forward with it, to make this a better and cleaner world for everyone. 


Just remember that the control and use of energy is personal power. The control and use of 
absolute energy is the control and use of absolute personal power. In the old adage, power 
corrupts and absolute power corrupts absolutely. 


Please use it wisely. 
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Aharonov and D. Bohm, "Significance of Electromagnetic Potentials in the Quantum Theory, 
Physical Review, Second Series, 115(3), Aug. 1, 1959, p. 458-491. For confirmation and 
discussion, see Bertram Schwarzschild, "Currents in normal-metal rings exhibit Aharonov-Bohm 
Effect," Physics Today, 39(1), Jan. 1986, p. 17-20. For an extensive discussion of the 
Aharonov-bohm effect and an extensive list of references, see S. Olariu and I. lovitzu Popescu, 
"The quantum effects of electromagnetic fluxes," Reviews of Modern Physics, 57(2), April 1985. 
Modern scientists have generally been unaware of the inner wave structure of the interfering 
potentials and have utilized only quantum mechanical theory for the interference. Consequently, 
they have been able to experimentally establish the AB effect for only a few thousand 
Angstroms distance. With the Whittaker formulation, the AB effect becomes distant- 
independent, because the necessary potentials can be fabricated as laser-like beams, simply by 
assembling the proper Whittaker multibeam set. Also, Ignatovich pointed out that the 
Schroedinger potential can also be decomposed into just such an internal bidirectional EM wave 
set. See V.K. Ignatovich, "The remarkable capabilities of recursive relations,” American Journal 
of Physics, 57(10), Oct. 1989, p. 873-878. 


3. See Richard W. Ziolkowski, "Exact Solutions of the Wave Equation With Complex Source 
Locations,” Journal of Mathematical Physics, Vol. 26, 1985, p. 861; "Localized Transmission of 
Wave Energy,” Proc. SPIE, Vol. 1061, Microwave and Particle Beam Sources and Directed 
Energy Concepts, 1989, p. 396-397; "Localized Transmission of Electromagnetic Energy," 
Physical Review A, Vol. 39, p. 2005; "Localized Wave Transmission Physics and Engineering, 
Physical Review A, 1992, (in Press); "Localized wave transmission physics and engineering,” 
Proc. SPIE Conference on Intense Microwave and Particle Beams Il, Los Angeles, CA, vol. 
1407, Jan. 1991, p. 375-386. See Richard W.Ziolkowski, Amr M. Shaarawi, and loannis M. 
Besieris, Nuclear Physics B (Proc. Suppl.), Vol. 6, 1989, p. 255-258; R.W. Ziolkowski, and D.K. 
Lewis, D.K., "Verification of the Localized Wave Transmission Effect,” Journal of Applied 
Physics, Vol. 68, 1990, p.6083; Richard W. Ziolkowski, loannis M. Besieris, and Amr M. 
Shaarawi, "Localized Wave Representations of Acoustics and Electromagnetic Radiation," 
Proceedings of the IEEE, 79(10), Oct. 1991, p. 1371-1378; I.M. Besieris, A.M. Shaarawi, and 
R.W. Ziolkowski, "A bidirectional travelling plane wave representation of exact solutions of the 
scalar wave equation," Journal of Mathematical Physics, 30(6), 1989, p. 806; A.M. Shaarawi, 
LM, Besieris, and R.W. Ziolkowski, "A novel approach to the synthesis of nondispersive wave 
packet solutions to the Klein-Gordon and the Dirac equations,” Journal of Mathematical Physics, 
31(10), 1990, p. 2511; "A nondispersive wave packet representation of photons and the wave- 
particle duality of light," UCRL-101694, Lawrence Livermore National Laboratory, Livermore, 
CA, 1989; "Diffraction of a classical wave packet in a two slit interference experiment,” UCRL- 
100756, Lawrence Livermore National Laboratory, Livermore, CA 1989; "Localized energy 
pulse trains launched from an open, semi-infinite, circular waveguide," Journal of Applied 
Physics, 65(2), 1989, p. 805; R.W. Ziolkowski, D.K.Lewis and B.D.Cook, "Experimental 
verification of the localized wave transmission effect," Physical Review Letters, 62(2), 1989, p. 
147; R.W. Ziolkowski and D.K. Lewis, "Verification of the localized wave transmission effect,” 
Journal of Applied Physics, 68(12), 1990, p. 6083; М.К. Tippett and R.W. Ziolkowski, "A 


bidirectional wave transformation of the cold plasma equations,” Journal of Mathematical 
Physics, 32(2) 1991, p. 488; A.M. Vengsarkar, I.M. Besieris, A.M. Shaarawi, and R.W. 
Ziolkowski, "Localized energy pulses in optical fiber waveguides: Closed-form approximate 
solutions,” Journal of the Optical Society of America A, 1991. 


4. For a precise statement of the distortion correction theorem, see Amnon Yariv, Optical 
Electronics, 3rd Ed., Holt, Rihehart and Winston, New York, 1985, p. 500-501. 


5. Both wave and antiwave co-exist in the vacuum simultaneously, forming a stress wave. The 
entity that is stressed is the rate of flow of time. In the common interaction with matter, the time- 
forward half of the stress wave normally interacts with the electron shells of the atom, giving 
electron translations forces. The time-reversed or anti-wave half interacts with the nucleus, 
giving the Newtonian 3rd law reaction (recoil) forces. The so-called "EM wave" in vacuum is a 
gravitational wave. It is a wave of oscillation of the rate of flow of time. It is rather like a sound 
wave in air, as Tesla pointed out, and it is a longitudinal wave, not a transverse "string" wave. 


6. As pointed out by Nikola Tesla. Tesla was correct, and all the textbooks with their transverse 
"string" waves are in error. There are no strings in the vacuum! 


7. E.g., see Clayton R. Paul and Syed A. Nasar, Introduction to Electromagnetic Fields, 2nd 
Ed., McGraw-Hill, New York, 1982, p. 113. 


8. E.g., see Clayton R. Paul and Syed A. Nasar, ibid., p. 100-101. See also Raymond A. 
Serway, Physics For Scientists And Engineers, With Modern Physics, Saunders College 
Publishing, Philadelphia, PA, 3rd Ed., Updated Version, 1992, p. 752-755. 


9. Sommerfield's theory of metallic conduction was based on Drude's concept that the outer 
valence electrons of a conductor, which do not form crystal bonds, are free to migrate through 
the crystalline lattice structure, and so to form an electron gas. At room temperature, by 
quantum mechanical considerations, these free electrons are moving randomly, but at an 
average velocity on the order of 10s meters per sec. E.g., see Martin A. Plonus, Applied 
Electromagnetics, McGraw Hill, New York, 1978, p. 54-58, 62-3, 376-7. If you wish to know just 
how much power exchange is driving the collisions of the electron gas in a copper wire, here is 
an illustration. In one cubic centimeter of copper wire, the power exchange in and out of the 
electron gas is some 4 billion billion watts. That's the equivalent of 4 billion large electric power 
plants, each of 1,000 megawatt capacity. And one cubic centimeter of copper is a lump about 
the size of the end of our litle finger. 


10. E. g., see Raymond A. Serway, ibid., p. 743-744 for a discussion and calculation of the 
electron drift velocity in copper. 


11. Richard P. Feynman, Robert B. Leighton, and Matthew Sands, The Feynman Lectures on 
Physics, Addison-Wesley, New York, Vol. 1, 1963, p. 2-4. In the classical EM theory launched 
by Maxwell and later modified by Heaviside et al, this problem did not exist for the original 
theoretical formulation. In that formulation by Maxwell, and continued by Heaviside, a material 
ether is assumed for the model. The Michelson-Morley experiments of 1887 destroyed the 
notion of the material ether, but the classical electromagnetics model has never been corrected 
to rectify its very serious foundations flaw in this respect 


12. Robert Bruce Lindsay and Henry Margenau, Foundations of Physics, Dover Publications, 
New York, 1963, p. 283-287. Note on p. 283 that a “field of force” at any point is actually defined 
only for the case when a unit mass is present at that point. In spite of this, most classical 
electrodynamicists continue to adhere to the notion that the EM field exists as such in the 
vacuum, but do admit that physically measurable quantities such as force somehow involve the 
product of charge and field. E.g., see J.D. Jackson, Classical Electrodynamics, 2nd Ed., John 
Wiley & Sons, New York, 1975, p. 249. Note that holding such a concept is tantamount to 


holding on to the material ether, and assuming that the vacuum itself is "measurable" or 
“observable.” 


13. The formula Е = ma is simply an algorithm for calculating the magnitude of the force. It 
states that "the magnitude of the force is equal to the magnitude of mass that is accelerating, 
multiplied by the magnitude of the acceleration." No such "equals" formula is a definition; it is 
only a calculational algorithm. 


14. This falsifies one of the assumptions in the common notion of the scalar potential; that its 
gradient in vacuum is a force field. Let us falsify another part of the conventional concept of the 
potential. Take the notion of forcibly pushing in "against the field" of a trapped charge, a unit 
charge from infinity. At any point you stop, the work n you have done on the unit charge is equal 
to the value of the potential, so it is said. Actually, you pushed in a one-coulomb collector, and 
have collected and dissipated as work n joules of energy on that one coulomb. In other words, 
the energy density of the potential there, if collected and dissipated on a collector, is n, where п 
is joules per coulomb (NOT joules!). To prove it: suppose we go out on 10,000 radials from that 
point, and push in from infinity 10,000 unit charges from infinity. Then, the total work done 
"against the potential gradient ("field”, in common language) is now 10,000 n. This makes no 
sense at all from the conventional view (which carefully refrains from multiple collectors!). It 
makes good sense from our view of the potential as having infinite energy but a finite energy 
density. In that case, the more collectors, the more energy collected, for dispersal as work. 


15. For a discussion, see Y. Aharonov and D. Bohm, 1959. 
16. Nikola Tesla, "The True Wireless," Electrical Experimenter, May 1919, p. 87. 


17. The power in the load is always the time rate of dissipation of energy that has just been 
freely collected by the load for dissipation. 


18. One can foresee a day in the not too distant future when any power company continuing to 
do such an unthinkable thing will have a class action suit brought against it by its customers! 


19. T. E. Bearden, "Mechanism for Long-Term Cumulative Biological Effects of EM Fields and 
Radiation," March 1993 (in preparation). 


20. Precisely analogous to a heat pump's operation - which as is well-known can readily be 
"over unity" in its efficiency. The maximum efficiency of the heat pump is about 8.22. E.g., see 
David Halliday and Robert Resnick, Fundamentals of Physics, 3rd Edition Extended, John Wiley 
and Sons, New York, 1988, Volume 1, p. 510-519. Good heat pumps normally have about 4.0 
efficiency. 


21. External power in an electric circuit refers to the dissipation rate (in the circuit's external 
load) of the potential gradients on the activated/potentialized electrons. Internal power refers to 
the dissipation rate in the circuit's bipolarity source. 


22. We call strong attention to T.W. Barrett, "Tesla's Nonlinear Oscillator-Shuttle-Circuit (OSC) 
Theory,” Annales de la Fondation Louis de Broglie, 16(1), No. 1, 1991, p. 23-41. In this 
important paper, Barrett shows that a higher topology EM, such as quaternion EM, allows many 
things to be accomplished with circuitry that are not apparent to a conventional vector or tensor 
analysis of that circuitry. He also shows the Nikola Tesla's circuits accomplished this higher 
topological functioning. 


23. It is easy to test this. Connect several different wires to a single source of potential gradient. 
With respect to ground, the end of each one of those wires has the same potential gradient as 
does the original source with respect to ground. If you connect 10 wires to a single "100-volt” 
potential gradient source, you will have ten 100-volt potential gradients appear. You can use 
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ments of reading and writing, at home. Yet she moved with ease in cultured 
circles as did her family. Here was a woman who could neither read nor 
write, yet she possessed literary abilities far beyond those of a person of con- 
siderable education. Tesla himself, never wearied of talking about his re- 
markable mother, and deseribed how she had absorbed “by ear" all the cul- 
tural riches of her community and her nation. Like Nikola, she apparently 
had the power of instant recall. Nikola said that she could easily repeat 
thousands of verses of the national poetry other country. It was because of 
her great interest in poetry that Nikola, in his busy American days as a su- 
per-man, still found time to translate and have published some of the best. 
‘examples of Serbian sagas. 


His mother was also famed throughout her home provinces for her ar- 
tistic ability, often expressed in beautiful needlework. She possessed re- 
markable manual dexterity and Nikola said her fingers were so sensitive that 
she could tie three knots in an eyelash, even when she was past sixty years of 
age. She had an excellent grasp of philosophy and apparently a practical un- 
derstanding of mechanical and technical devices. She needed a loom for 
household weaving, so she designed and built one. She did not think of her- 
self as an inventor, yet she built many labor-saving devices and instruments 
for her household. In addition she was so skillful in handling business and 
financial matters that she managed all accounts for her houschold well as for 
her husband's church. 


Nickola's father was the son of an army officer, and as a young man set 
ош on a military career. But he was soon disillusioned for he was irked by 
the discipline, and turned to his true calling in the literary field. He wrote 
poetry, articles on current problems, and philosophical essays. This led quite 
naturally, to the ministry, giving him an opportunity to write sermons and to 
speak from the pulpit. He did not limit himself to the usual church topics, 
but ranged far and wide, covering subjects of local and national interest con- 
cerning labour, social and economic problems. Until Nikola was seven years 
of age, the father had a parish church at Smilijan, an agricultural community 
in a high plateau region in that part of the Alps which stretch from Switzer- 
land to Greece. 


‘This then was the childhood environment of the boy from Venus. It was 
a life filled with joy. He had an ideal home with a loving, understanding fam- 
ily. He lived in a magnificent countryside, close to nature. He was a boy like 
other little boys up to a certain point; the point at which he became the super 
boy, foreshadowing the superman. And so it was that he lacked human com- 


each of these ten potential gradients as a primary source. From each of these new primary 
sources, you can branch ten more, and now have a hundred potential gradient sources. You 
can treat each of these hundred new sources now as a primary source. To each one, you can 
add a switcher, collector, and external load, and drive all 100 loads. Or instead, you can put ten 
switcher/collector/external load circuits with each of the hundred new primary sources, and 
power all 1,000 external loads. Energy/potential is free from any source, so long as you do not 
demand power from the same source. 


24. Per Whittaker and Ziolkowski, this VPF exchange -- from consideration of its wave aspects - 
- consists of a harmonic series of bidirectional waves. 


25. We are easily permitted to have free energy and violate the "local energy conservation law 
for a closed system." This is because the system is not closed, and so instead we must apply 
local energy conservation for an open system with a hidden source. In any given time interval, 
the energy taken (scattered) from the system as external work cannot exceed the sum of the 
unscattered trapped energy that was in the system initially and the unscattered energy that 
flowed into the system during that time interval. 


26. You can actually do away with the separate collector, and utilize the doped copper DSC 
‘material itself as the collector. However, you will not be able to collect nearly so much energy in 
each collection cycle, for dissipating in the load in the subsequent work cycle. 
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ADDITIONAL COMMENT: 
March 12, 1993 


The present classical CEM model prescribes closed, energy-conservative type systems. If any 
electrical device works totally according to the accepted CEM model, it cannot and will not ever 
produce overunity. Simply put, you have excluded any hidden EM source that is freely 
replenished, and you have assumed continual killing of all energy input sources utilized. On the 
other hand, if one takes the view that the overunity electrical machines are possible after all, 
then -- whether one is consciously aware of it or not - one has implied that classical CEM must 
somehow be substantially flawed. If it's flawed, then -- being a model -- some of its primary 
assumptions (postulates) and/or fundamental definitions must be in error. The proper place to 
go after "free electrical energy" is to rigorously examine CEM, over and over, until flaws are 
uncovered which allow a hidden, freely replenished source of input energy. In other words, one 
must find а way to "open" the electrical system to an inflow of energy from this source, without 
closing off the source. Until one finds such an "extension" of CEM, one has no model or 
concept which can reasonably be expected to provide overunity electrical energy output. Note 
also that, while the majority of the EM circuitry of an electrical overunity machine may obey 
CEM, at least one section - where the source is freely tapped and the excess energy extracted 
— must violate CEM. 


1 have spent many arduous years in this very process, right or wrong. The bottom line of my 
search is this: the only verified (by Whittaker and Ziolkowski) (WZ) "freely replenished river" of 
EM energy, that can act as the required "free energy" source for input to the would-be overunity 
electrical system, is the potential. But to understand the potential, completely new definitions 
are required for many entities, among them being energy, electrical charge, electrostatic scalar 
potential, voltage, etc. The present so-called “definitions” of these entities in CEM are either 
non-existent, entirely wrong, or quite unsatisfactory. 


So far, the search has uncovered two major ways to tap the continually-replenished EM energy 
in the scalar EM potential 


(1) use of the inner WZ internal biwave structure of the potential as pump waves on/to a. 
nonlinear material (such as the atomic nucleus), so that the nucleus becomes a pumped phase 
conjugate mirror. Then, by normal phase conjugate optical theory, simply inputting a small 
signal wave will produce an amplified phase conjugate replica (PCR) wave emitted from the 
mirror material, and this PCR will precisely backtrack the original input signal wave's path (see 
the distortion correction theorem) back out of the nucleus, out of the atom, and into the external 
circuit. There, the amplified PCR wave can be “filtered off” and sent to the external load, to 
power the load. The Floyd Sweet vacuum triode works precisely by this mechanism. Note 
particularly that Barrett has shown that higher topology EM (such as the original quaternion EM 
theory) can accomplish such "optical functioning” without the use of optical materials. To do 
Sweet's vacuum triode type process is thus theoretically possible with electrical circuitry alone, 
but one must have more than the current understanding of CEM, as Barrett pointed ош. In 
other words, one can “open” any 4-space system by adding hyperspace (or subspace, if one 
insists on retaining Minkowski 4-space). One can thus have a hyperspatial source. Indeed, 
Ziolkowski and others have already pointed out that the WZ type decomposition of the scalar 
potential is essentially equivalent to having complex sources. 


(2) The second way is to "trap the electron gas electrons" in a separate collector, feed "current- 
free potential" to the collector from a primary battery or other source of potential, and collect a 
bunch of excess energy (potential) in the collector's "penned up free electron ‘horses” waiting to 
carry the excess energy to the load and dissipate it there, once they have been released. Then, 
one switches the primary potential source away from the collector, while the "energy-loaded 
horses" are still trapped and straining at the bit, so that no work can be done -- by those 
agitated horses when they stampede out of there - on the internal resistance of the primary 


source, to destroy or reduce it. In the same switching action, the collector with its "snorting but 
still trapped electron horses" is switched across the load to form a totally separate circuit with it, 
having nothing at all to do with the original primary source of potential. Then, the agitated 
horses are released, and thunder out through the load, scattering their riders (excess energy) in 
all directions in the load, producing work/heat and powering the load. They will also charge on 
around to the reverse side of the collector, and kill its charge separation (kill its potential) as 
well, just as does any ordinary circuit. 


The major disadvantage of method 1, as we presently have seen it done (however, check 
Barrett's demonstration that Tesla's patented circuitry is capable of doing it by circuitry alone), is 
that fime-reversed electrical energy is produced. So Method 1 has some serious drawbacks. 
"Time-reversed energy stuff”, which should stay in the atomic nucleus as Newtonian 3rd law 
reactions and 3rd-law energy exchanges, is dragged out. Unusual effects on biological systems 
can occur. Antigravity effects can occur. Other hidden processes in the universes, that affect 
the atomic nucleus, can be gated into the external circuitry, causing disaster. Monopoles can 
be deposited in the magnets, causing them to explode like hand grenades. Most of the new 
"massive time-reverse energy" phenomenology is still unknown. One cannot at this stage of 
ignorance adequately guarantee human safety. | presently don't see just how this kind of 
energy can pass an Underwriter Laboratories’ testing and certification, until a lot more 
exhaustive work is done to understand the new phenomenology. 


Method 2, however, yields ordinary, garden-variety, positive-time electrical energy. The method 
presented in the paper is my own discovery. No unusual time-reversed phenomena are 
involved. It would appear to be eminently practical to produce and certify power units based on 
Method 2. The phenomenology and risks are the same as for ordinary, time-forward power 
systems. 


Method 2 has another unique characteristic: as a system, ail the subsystems are already in the 
literature and validated. They have just not previously been put together in this fashion. So 
development of the system really represents an “integration” problem only, after one first does a 
little development of a proper degenerate semiconductor material (DSM). In other words, one 
first develops (and tests) the exact doping materials and percentage, to get a DSM material that 
is still a good conductor but has a relaxation time of -- say -- one tenth of a millisecond. One 
builds the wires from the battery to the collector out of this new DSM material. If one uses а 
capacitor for the collector, the plates must be made out of the new DSM material, not out of 
normal "pure conductor" material. Then one develops a switcher that switches in one tenth (or 
less) the relaxation time of the DSM, or in this case in one hundredth of a millisecond. That 
switching time, of course, is easy for any decent electronic technician or electronic engineer. 
One also develops a timing circuit that will (1) sense the status of the discharge of the collector 
energy through the load, and (2) trigger the switching at the correct times so that a smooth two- 
cycle (collect, discharge) process results. Note that the lengths of cycle one and cycle two are 
not necessarily equal at all. One may use multiple collectors/loads simultaneously, cascaded 
collectors/loads, etc. Hundreds of variations are possible and feasible. 


It is not possible to do anything with this discovery in a normal manner. 1 would dearly like to be 
economically independent, so | could work full time in my efforts on free energy, antigravity, 
extended EM healing, cancer, etc. Many orthodox scientists will also fiercely resist this upstart 
notion of "overunity" electrical machines to the bitter end. When powerful economic interests 
realize one has such thing for real, one is certainly going to be stopped, jailed, or killed, or he 
may just "mysteriously vanish” and never be seen again. 


So | just freely released and distributed my discovery of method 2, in the paper "The Final 
Secret of Free Energy”. It is deliberately targeted toward technicians, junior engineers, and 
educated laymen. (The principles and definitions raised, however, can be debated to the nth 
degree by knowledgeable foundation scientists). The paper has already been distributed 


worldwide. Now the principles and definitions are available to everyone. If they are in error, 
shortly that will be proven in spades. If they are correct, that will also be established shortly. 


Anyone who wishes can develop and patent a particular application. There's no longer any way 
to stop this information from being disseminated and utilized. 1 hope that a flurry of 
development and patenting activity will result around the world. Get cheap, clean electrical 
energy to everyone. Bring on the electric auto, clean up the noxious auto exhausts, get rid of 
giant oil spills, and clean up the biosphere. 


Tom Bearden 


Additional Information On 
The Final Secret of Free Energy 


Update 15 February 1994. 
© 1994 by ТЕ. Bearden 


Introduction 


My associates and I have filed the first patent application on two electrical overunity 
processes and devices; one similar to what is outlined in The Final Secret of Free Energy 

Ref 1] and an additional variation utilizing, as collectors, standard step-charged capacitors. 
rather than degenerate semiconductor materials. In 60 to 90 days, we will have a very 
enlightening paper (more likely a book) ready on that. We also plan to file several more 
extremely fundamental overunity patent applications from additional phenomena and 
mechanisms that we have uncovered. 


In this paper, itis assumed that the reader is familiar with the content of The Final Secret 
of Free Energy. Figure 1 shows the invention schematically, and we briefly summarize it 
as follows: 


Summary of the Invention 


A method and apparatus for extracting bidirectional EM wave energy from the vacuum 
through the scalar potential gradient across the terminals of an electrical source, collecting 
the excess energy in a collector without entropy, then separately discharging the collected 
energy through a load to perform work, without sending the load current back through the 
primary source against its potential gradient; i.e., against its back emf. Removing the load 
current from the source thereby substantially reduces the production of work inside the 
source to dissipate its bipolarity; said internal dissipative work being well-known to be the 
cause of exhaustion of the source's ability to continue to furnish emf to the external circuit. 
By reduction of its internal dissipation, the source is enabled to furnish more energy for 
dissipation in the external load than is utilized to dissipate the source internally. Hence the 
source is enabled to operate with an overunity operational efficiency. The system 
permissibly operates as an "open" system, and extracts and utilizes excess EM energy from 
a free-flowing external source (the flux exchange between the surrounding vacuum and the 
bipolarity of the source), hence it can operate at an efficiency greater than unity without 
violation of the laws of physics, in а manner analogous to but entirely different from a heat 
pump. In this invention, it is not the purpose of the primary source to furnish current and 
dissipative power to the external circuit. The bipolarity of the source is utilized primarily 
as a dipole antenna to receive the bidirectional EM wave energy flow from the vacuum, 
and direct it without entropy through a switching unit to the collector. Conduction 
electrons in the collector are temporarily restrained while being overpotentialized by the 
excess energy being collected upon them, The collector and its overpotentialized electrons 
are then switched away from the primary source, and connected across the load as a 
separate circuit and closed current loop. The electrons in the collector and their exces 
energy are then automatically released to flow as current discharge through the load, 
releasing their excess energy to perform useful work in the load. The collector is then 
switched away from the load and back across the primary source, and another collection 
cycle is initiated. Iteration of the collection and discharge cycles provides power to the 
load. Additional collection and smoothing capacitances for smoothing the iterations and 
furnishing steady power to the load may be added as desired, The invention violates the 


closed circuit practice of powering loads, but does not violate the conservation of energy 
law, the second law of thermodynamics, or any of the other known laws of physics. 
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Figure 1A 


Figure 1a. Type circuit utilized for ramp-up charging of a capacitor without work, and separate discharge of the collected 
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Figure 18 


le pulse charging of a degenerative semiconductor collector without appreciable work, and 


Figure Ib. Type circuit for sir 
separate discharge of the collected energy in the load without substantial depletion of the primary source 


Use of Step-Charged Capacitor as the Collector 


Fulfilling our search for a special material with the extended electron gas relaxation time 
for the collector, a material alloy composed of 98% aluminum and 2% iron is tentatively 
suggested. However, production of this alloy is particularly difficult, so we are still 
researching for a solution that is more easily manufactured. 


Meanwhile, the necessity for using a special material for the collector has been bypassed 
by another procedure we have utilized. Rigorously one can use а normal capacitor as the 
collector, if one step-charges it in several hundred small incremental rectangular voltage 
steps (stair-step-charging). The proof that this can freely charge a capacitor with energy, 
without having to do appreciable work, is already known in the literature. You can charge 
the capacitor without entropy and essentially without drawing electron mass current, [Ref 
Ref 3, Ref 4 Ref 5] 


Actually we consider the capacitor to be charged by ли splacement current flow, 
which for circuitry purposes we consider to be Л -- a flow of pure potential (trapped 
EM energy) along a conductor or through the vacuum; i.e., under conditions where mass 
displacement current flow does not exist. [Ret 6, Ref 7] 


Massless Displacement Current Is Freely Available From Any Source 


The principle embodied in the invention is that one can extract all the free EM energy one 
wishes, from any electrical power source, as long as itis extracted via massless 
displacement current and not by electron mass flow current. [Ref 8] And one can freely 
collect this extracted energy from a source into an ordinary capacitor if one does it 
correctly, because one can charge the capacitor via massless displacement current without 
expending any appreciable work inside the source to dissipate its dipolar separation of 
charges. 


Every Electrical Source of Potential Is Already a Free Energy Source 


We thus advance a revolutionary concept: all present power systems already utilize fee 
energy source-antennas. However, the standard two-wire closed circuitry diabolically 
utilizes one-half the total free energy extracted by the source-antenna from the vacuum, to 
perform work inside the source-antenna to dissipate its dipolarity and hence to dissipate 
the source-antenna (ie. the receiver) itself 


The source already acts as a "dipolar antenna" to continually receive "scalar potential" 
current d£/dl (massless displacement current) from the vacuum. [Ref 9] Previously 
scientists and engineers have simply ignored this special massless EM energy influx. For 
load-free (i.e., mass-current-free) conditions, (4/41) is continually received from the 
vacuum Бу any dipole (i.e, by any dipolar source-as-an-antenna), and the flowing energy 
is continually exchanged back and forth between the vacuum and the dipole. 


This free energy exchange with the vacuum is also true of any two points in our circuit that. 
possess an open-circuit voltage or potential difference between them. Two such points act. 
as a dipole. Free energy dipolar antenna sources are everywhere; we just have to learn how 
to break the symmetry in their energy flux exchange with the vacuum, collect some of the 
freely flowing influx, and distribute that collected excess energy to an isolated load to 
separately power it. 


In other words, we simply have to implement circuitry that operates analogous to the 
standard heat pump cycle. 
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Figure 2. Why present electrical power systems have underunity operational efficiency. 


Conventional 2-Wire Closed Circuit Operation 


In the conventional 2-wire system a load is added to the source-antenna, allowing 
circulation of electron current in a closed circuit through the load and then through the 
ground return line back to and through the dipolar source-antenna. The only useful reasons 
for this "closed circulation” of the electrons are (1) itis simple, easy, habitual, and 
accepted, (2) all our components, instruments, and methodologies are developed in 
accordance with this usage, (3) one uses the electrons as a working material fluidto 
receive, transport, and discharge excess EM energy, and (4) forcing the electrons back 
through the back emf re/oads the spent electrons again with excess EM energy in the form 
of little ¥#'s (excess trapped energy density) upon each recycled electron. 


Some of the excess collected upon the electrons is expended in the load as useful work, 
but one half of the total is expended in driving the spent (without excess 7#Consequently 
all conventional 2-wire circuits, which return 2/7 external electron-flow current loops back 
through the source, are always underunity devices, as is shown in Figure 2. Eerily these 
conventional sources are already free energy devices, which are unwittingly attached to 
circuitry specifically designed to utilize part of their freely received energy to deplete or 
destroy themselves, i.e., they are already open systems receiving free energy from the 
vacuum, but they are hooked up and designed in a suicidal manner so as to use at least half 
of that freely extracted energy to re-close the system and shut off the influx of free energy. 
Since at least some of the remaining half of the energy is lost in inefficiencies, frictional 
losses, etc., less than half the total free energy goes to the load. So there is always less 
useful work being done in the load than the destructive work being done inside the free- 
energy source-antenna to destroy it. 


Operational Efficiency 


We define operational efficiency Alpha as the average power expended in the load to 
power it, divided by the average power expended inside the source to dissipate its 
dipolarity. If Alpha < 1, one has to externally furnish energy to do restorative work upon 


the source to replace or offset that amount of destruction being done inside the source, if 
one wishes the source to continue to operate as an energy-receiving antenna. If Alpha > 1, 
then if the additional losses are minimal, the device can conceivably run itself while 
furnishing some energy to a load to produce useful work. 


We Must Excise the Suicidal Closed Circuit To Achieve Overunity 


There is no mysticism in the overunity electrical device. The device is an open system that 
extracts excess energy from the vacuum, collects it, and transports it to the load to 
separately power the load. It is simply analogous to the standard heat pump cycle. It is also 
directly analogous to presently operating overunity systems such as windmills, 
waterwheels, solar cell arrays, and hydraulic turbines in a dam installation. All that we 
have done is to eliminate or dramatically reduce the standard cancerous mistake in 
conventional electrical power systems wherein much of the excess energy freely extracted 
from the vacuum by the already-overunity electrical source is then utilized to destroy the 
source's energy reception ability! 


As we stated, in the conventional electrical device and circuitry, more destructive work is 
always done inside the source than is done usefully in the external load. Hence the. 
conventional operational efficiency is always underunity 


Legitimate Overunity Systems Comply With Well-Known 
Requirements 


There are many alternative and well-known permissible free energy systems that operate at 
overunity operational efficiency: solar cells, windmills, hydraulic turbines, heat pumps, 
and water wheels, to name a few. All of these are open systems, receiving an influx of free 
energy from a natural energy flow, and collecting and gating some of that energy to be 
dissipated in a load to do useful work. All of them are permissible overunity devices, since 
(1) they are open systems, (2) they constantly receive a free energy influx from an external 
source, (3) they extract and collect some of this energy without dissipation, (4) they 
dissipate this collected energy in a load, and (5) the discharge process is totally separated 
and isolated from the "collection-from-the-source" process. 


No Legitimate Overunity System Is Intentionally Made Self- 
Destructive 


Not a single one of these open overunity systems foolishly uses part of its freely extracted 
and collected energy to re-close the system and shut off its influx of free energy flow! 
What engineer would build a solar array such that, the moment the current started to flow, 
it powered a shutter arrangement to gradually close and shield off the solar array from the 
sun? Who would build a windmill so that, whenever the angled-blade assembly rotated in 
the wind to furnish power, a gearing feedback assembly also slowly caused the individual 
blades to rotate into a position parallel to the wind, thus stopping the windmill? 


Yet this is precisely what the conventional electrical power system does with its external 
circuit. It deliberately utilizes half of the freely extracted energy to re-close the system and 
shut off the free energy flow between the vacuum and the source-antenna, by destroying 
the receiver-antenna! 


However, this "suicide circuit" practice is guaranteed to keep the power meter on your 
home or business, and to keep the meter on the gas pump for fueling your automobile. 
Perhaps one may be forgiven for suspecting that, at the deepest levels of financial control, 
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panions, a stato, not of loneliness, but of aloneness that was to continue for a 
long time. He chose his friends with a wisdom we see in few humans. He had 
the deep-set piercing eyes of the thinker, Deep blue in colour, they were hon- 
est, kind eyes, for he was an honest man, and whatever you are shows in your 
eyes, for they are the reflection of your soul. 


In my story, I will only state that which I know and try to enlighten 
those who have perhaps been deceived by reading untrue stories about Tesla. 


‘The powers possessed by him were in no sense psychic powers. The 
ability to visualize unthought of things, — new things — and mold them into 
something real, such as the motors, and other wonderful things, as did Tesla, 
has nothing to do with the astral plane. For when Tesla wanted something, 
he went straight to God. Nothing complicated about his approach for God is 
the only author of science and invention. The ability to visualize comes from 
training. Any one, without any formal education, can talk to God, but it needs 
a bit of something more TO LISTEN WHEN GOD SPEAKS. A person who 
knows and loves God possesses powers which enable him to stand on this 
earth and yet observe incidents on Venus, Mars or the Moon. He can also 
look out over the earth and sweep the entire scene with one glance. He can 
look through the earth and wateh activities within the dense physical globe. 
‘Thus it will be realized that the person who truly loves God, is completely 
free. He can see above, as below. 


‘The person with astral vision is a prisoner of his own limited and highly 
questionable power. Peace of mind and serenity of soul do not lie along that 
route, nor can the Voice of the Silence be heard within the beating heart of 
the unlighted ones who amuse themselves with such nonsense. Astral vision 
is more often a sign of regression than advancement, for it simply denotes the 
attainment of certain animal characteristics. It must be remembered that all 
animals in certain advanced groups; dogs, cats, horses and elephants, have 
astral vision. Many other animals also possess it and most animals are tele- 
pathic within certain limits. 


In humans, this type of clairvoyance is often associated with solar 
plexus telepathy, another animal characteristic. Many persons who use solar 
plexus telepathy are inclined to confuse it with mental telepathy, and those 
who practice mental telepathy are frequently unaware that the only type of 
telepathy which can be considered as spiritual power is from soul to soul. 
‘That is two persons completely in tune with each other, or in tune with Di- 
vine Will, or Spirit. 


this may be the real purpose in seeing that the existing interpretation of classical EM stays 
"as is.” 


All Electrical Power Sources Are Already Free Energy Receiving 
Antennas 


All conventional electrical power systems already contain fully functional free energy 
Systems in their source component. Each conventionally designed system is, however, 
deliberately suicidal, since part of the system's own energy is utilized to work against itself 
and destroy itself. This is primarily due to the preoccupation of engineers with power and 
work. They do not consider the source as an energy source, but as a power source, Power 
being the time-rate of performing work, and work being the dissipation of energy, they are 
thus naturally conditioned to think of the "dissipation of the source” as its natural 
functioning 


In fact, hardly a single one of them is aware that EM energy itself is a free-flowing 
process. Only a finite collector possesses a finite collection of EM energy. In nature, the 
potential gradients of all dipoles are already rivers of free-flowing EM energy exchange 
with those dipoles, where the energy density is freely furnished and is essentially free for 
the taking, It is mind-boggling that we have all been conditioned to extract this free energy 
furnished by nature and the creator, but to always utilize half of the extracted energy to 
destroy the receiver-antenna and thus strangle the flow! 


In our work, we simply have excised this "self-destructive" cancer and reworked the 
circuitry so that only a minimal amount of the freely extracted energy is utilized for 
internal destruction of the source-antenna, 


Thermodynamics and Open Overunity Systems Not In Equilibrium 


In our approach we have an open system during every collection cycle, with an external 
source of energy and a continual energy influx. We have deliberately broken the local 
mmetry of the system's energy exchange with the vacuum, by spatially and temporally 
parating the energy collection and energy discharge phases. Overunity operational 
efficiency is permissible for such a system without violation of any of the laws of nature. 
Some of the influx of excess energy from the vacuum into the dipolar source antenna is 
transported without loss to the collector and collected. The collected energy in the 
collector is then separately discharged through the load, without any of it being discharged 
back inside the source-antenna. Note that we have broken local energy flow equilibrium 
but not global energy flow equilibrium, 


The second law of thermodynamics, e.g., does not even apply to such an open system not 
in equilibrium. Classical thermodynamics cannot even compute the entropy of an open 
system not in thermodynamic equilibrium, as is well-known to thermodynamicists. [Ref 


10] 


What classical thermodynamics does have to say, is that such an open system must contain 
excess energy when compared to the closed system in equilibrium, because the closed 
system in equilibrium is in the maximum entropy condition. [Ref 11] Global conservation 
of energy is not violated, just as it is not violated in a windmill or in a heat pump, which 
are similar open systems. Local conservation of energy (which applies only to a closed. 
system or to a system in total equilibrium) does not apply because the system is open and. 
not in equilibrium. 


Permissible Electrical Overunity Is Not Perpetual Motion 


Ап open system out of equilibrium need not conform to (1) the local (closed system, 
equilibrium conditions) conservation of energy nor to (2) the second law of 
thermodynamics (which assumes equilibrium conditions). It must and does conform to the 
global conservation of energy, just as does a waterwheel or windmill. We strongly stress 
that the overunity electrical device is not a "perpetuum mobile." [Ref 12] The electrical 
operations and systems we propose are perfectly permissible by the known laws of physics 
and do not violate any of them. We propose a permissible series of overunity electrical 
systems. 


The Heat Pump Analogy 


In one way of viewing it, all we have done is utilize the potential as a more modem type of 
quantum mechanical fluid having hidden bidirectional flowing EM energy. [Ref 13], Ref 
14, Ref 15, Ref 16] QM already certifies that the potentials, not the force fields, are the 
primary causes of all EM phenomena. Contrary to classical EM theory, the force fields are 
effects in, on, and of the charged particles themselves. Consequently, if the potentials are 
the primary causes of all EM phenomena, then for free energy to perform work (free 
causes to collect and generate desired effects) we must turn to the potentials, 


We have utilized a hookup and switching arrangement so that energy-free collection is 
totally separated from collected energy discharge in the load. In short, we have done what 
а normal heat pump does, when it uses the air with its thermal energy as a working energy- 
containing fluid. Consequently, overunity operational efficiency of analogous electrical 
devices is perfectly permissible, and not prohibited by the known laws of physics. 


An Electrical Power Source Is a Dipolar Antenna For Free Reception 


of Energy 


An electrical power source is in fact only a dipolar antenna for reception of potential 
(hidden bidirectional Whittaker/Ziolkowski waves). All the current you run back through 
the back emf of the source, to perform dissipative work inside it, is something you yourself 
are doing to the source. It is not a priori a characteristic of the source! 


Ifno work is done inside the source's internal bipolar separation of charges (i.e. if no 
electron or ion current is forced back up from the ground return line against the source- 
antenna's potential and therefore against its back emf), then the dipolar source-antenna will 
last essentially forever, or until something corrodes or breaks mechanically. 


The flow exchange of energy between the vacuum and the dipolar source-antenna is freely 
driven by all the charges of the universe, in accordance with Puthof?'s cosmological 
feedback loop. [Ref 17 


Massless Displacement Current 


Technically one is using massless displacement current to charge the capacitor, rather than 
electron mass flow current. It is real energy flow nonetheless; just in work-free, 
dissipation-free form. As is well-known, one plate of a capacitor already charges the other 
plate by just this very massless displacement current, transporting real EM energy across 
the gap between the plates in the process. The electrons themselves do not cross the gap. 
Displacement current is already well-known to be "free" energy transport without any 
dissipation as power and work, By drawing massless displacement current only from the 
source-antenna instead of electron flow current, you can draw work-free, dissipation-free 
energy as long as you wish, as often as you wish, and as much as you wish, without ever 


dissipating the source-antenna. You just have to collect it onto some trapped electrons or 
other charges, such as in a capacitor’ plates, then switch the collected energy (charged 
capacitor) separately across a load, in a separate discharge circuit, to discharge through the 
load as work. 


The real trick is to prevent the electrons in the circuit from moving and providing mass 
"energy dissipation" current inside the source during the collection process. In the original 
paper, we explained that this could be done by using as a collector a degenerate 
semiconductor material, with extended electron gas relaxation time. In this paper we have 
explained how this can be done by step-charging an ordinary capacitor as a collector, We 
have also included specific references proving (both experimentally and theoretically) that 
this is correct, With the requirement for special materials removed, there is no reason that a 
competent researcher cannot develop a step-charged capacitor device to prove it 
experimentally for himself or herself. 


Requirement: Proof of Principle and Independent Test and 
Certification 


My associates and I are proceeding as rapidly as possible toward full-up "proof-of- 
principle" circuits for open release and certification or falsification by the scientific 
community and engineers at large. Soon we also expect to release to other researchers 
information on the kinds of new electrical phenomenology one meets in true overunity 
electrical devices. These are not in the textbook, at least with respect to electrical power 
systems. We give some indication of these phenomena below: 


New Circuit Phenomena Must Be Mastered 


One meets unusual electrical phenomena in attempting to perform overunity electrical 
operations. For overunity, a priori one must "slip excess potential" through the circuit 
essentially without losses. That is, one must deliberately pass massless displacement 
currents through the circuit and at least through some of its components, 


s in particular exhibit unusual phenomena, to say the least, 
potential is introduced into and through all their internal components inside 
modern semiconductors. An ordinary MOSFET, e.g., may have 25,000 separate internal 
components. It is as if Someone crammed the entire electronic parts store inside it. Simple 
switches these semiconductors are not, when exposed to appreciable massless 
displacement current, 


When one "slips in" some pure potential, by SWZ decomposition one has also slipped in 
some bidirectional EM pump waves. The nonlinear semiconductor materials will function 
as phase conjugate mirrors when suitably pumped, including at non-optical frequencies. 
Consequently pumped phase conjugate replicas, self-targeting, formation of quantum 
potentials, and modular variable effects sometimes begin to evidence. We will address and 
explain some of these effects in a future paper. For now, we simply state that they occur, 
and there is a host of extra phenomenology the experimenter may encounter. 


However, an iron rule for the experimenter is that, for odd circuit behavior, first exhaust all 
"normal" causes before turning to the extraordinary causes. One will save oneself a great 
deal of grief by applying this Occam's razor. 


Also in deliberately utilizing displacement current, one is actually employing an expanded, 
higher topology EM with additional degrees of freedom, similar to that pointed out by 
Barrett. [Ref 18] Consequently one encounters a host of additional higher topology EM 


phenomenology. In particular one encounters nonlinear optical (NLO) functioning of the 
semiconductors at any and all frequencies, not just in optical bands. 


Overunity Electrical Devices Are Permissible By The Laws of Physics 


‘The overunity electrical energy system is permissible by the laws of physics and is not in 
any manner perpetual motion. It simply extracts excess EM energy from an ubiquitous 
source, through a dipole as a receiver, and collects that excess energy, conducts it to the 
load, and separately dissipates it in the load to power the load, without using any of the 
collected energy to perform work inside the source to dissipate the source-antenna. It is 
directly analogous to a heat pump, which is well-known to perform at overunity 
operational efficiency under nominal conditions. 


In Conclusion 


Primarily my associates and I believe we have corrected an ubiquitous error made in 
present power systems that prevents these systems from realizing their already-inherent 
overunity operational efficiency. We also firmly believe that the permissible electrical 
overunity device is an idea whose time has finally come. 
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6. In most texts the treatment of displacement current is far from adequate. A better 
treatment than most is given by John D. Krauss, Electromagnetics, Fourth Edition, 
McGraw-Hill, New York, pp. 437-439, 547-549 (1992). Additional useful insight 
can be gained from David J. Griffiths, Introduction To Electrodynamics, Second 
Edition, Prentice-Hall, Englewood Cliffs, New Jersey, pp. 304-308 (1989), 
Problem 7.51 on p. 335 is also of direct interest, as is particularly the comment by 
Griffiths below the problem. Additional insight can be gained from David Halliday 
and Robert Resnick, with assistance by John Merrill, Fundamentals of Physics, 
Extended Third Edition (1988), John Wiley & Sons, New York, vol. 2, Article 37- 
4: Displacement Current, pp. 836-837, 839-841. The standard notion is to (1) retain 
the continuity of current, thus modifying and salvaging Ampere's law, (2) the 
displacement current is non-physical, i.e., it does not involve the transfer of 
charged mass, (3) focus primarily upon magnetostatics as to the results achievable 
by the displacement current, (4) retain the notion of Pas E, a force field, thereby 


lity," American Journal 


focusing the notion of displacement current upon the change of the E field without 
the flow of charged mass, and (5) retain the confusion between electrical charge 
and charged mass that is inherent in the terms "charge", "current", ete. On p. 836 
Halliday and Resnick point out that the displacement current is not derived per se, 
but is a "fit" based upon symmetry arguments, and it must stand or fall simply on 
whether or not its predictions agree with experiment. On the same page the 
displacement current is taken to be a linear function of d8/dt. For flow along a 
circuit where there is no electron mass current, it seems appropriate to replace d# 
/dt by d#/dl. It is also strongly indicated that one should clearly distinguish 
between charged mass current flow and the flow of massless charge, which is the 
approach we have taken. 


A final indication of the way conventional scientists tend to regard displacement 
current is given by Martin A. Plonus, Applied Electromagnetics, McGraw-Hill, 
New York, pp. 446-448 (1978). Here Plonus uses the prevailing notion of the E. 
field being altered by the flow of massless displacement current. As can be seen, 
the displacement current is relegated almost to a curiosity of capacitors, and not 
really too essential except just to "balance the books" and retain Ampere's current 
continuity. 


We now wish to point out something very subtle but very rigorous. CEM 
erroneously uses E = -¥ to equate a mass-free potential gradient with a mass 
containing force field. This "E-field" only exists at a point when there is a point- 
coulomb of electrical charged mass at the point. The real version of this equation 
should be E == -[(¥#)eq)/iql, where Yis the potential gradient coupled directly to 
the charged point-mass at the point, q is the number of coulombs of charged mass 
at the point, q/lq| is one coulomb of charged mass, and E now is properly the force 
оп and of each coulomb of the collected charged mass at the point. 


Viewed in this manner, one can now see that the E field may be altered by flow of 
additional charged mass q, or by flow of massless additional 93, or both. This is 
now in agreement with the manner in which it is approached in CEM, but more 
rigorous. Essentially it states we may increase the total "charge" (potential) at a 
point by either (1) moving in additional charged masses by use of a conventional 
current, or (2) moving in additional massless charge (potential) without any 
additional change in mass, or (3) a combination of the above. 


However, let us apply this to a single charged particle or to a fixed number of them. 
No one seems to have noticed that the notion of altering the E-field of the collected 
point- charges at a point via method #2 , i.e. by a flow of massless displacement 
current onto the fundamental charged particles themselves, a priori requires the 
electrical charge of each fundamental particle to change. Hence it falsifies the 
notion of quantization of charge. 


Also, no one seems to have noticed the electric power implications: if it is known 
that one can charge a capacitor purely by displacement current, then one can charge. 
up the capacitor with energy, without any dissipation of the source, because only 
charged mass current through the back emf of the source does that. So one can then 
disconnect the charged capacitor and separately connect it in a closed circuit with a 
load, to discharge through the load and furnish free work in the load (free in the 
sense than no dissipation of the primary source occurred in either the collection of 
the energy or in discharge of the collected energy through the load as useful work) 
Free energy, overunity electrical devices, etc. should then be readily apparent and 
permissible, from the known nature of displacement current and capacitors alone. 


7. Maxwell assumed a material ether, which was assumed to be a thin material fluid 
filling all space. Hence force (which must have mass as a component due to its 
definition Е == d(mvy/dt) could be modeled as existing in the Maxwellian ether, for 
there was already thin matter present everywhere. Hence in Maxwell's EM the 
incorrect notion resulted that force fields existed in the vacuum. Oliver Heaviside 
continued this erroneous assumption, since in fact he hated the potentials, regarded 
them as mystical, and stated that they should be "...murdered from the theory." 
Also, electricity was thought to be a similar thin material fluid. So the material 
electric fluid could and did flow through the fluid vacuum also, giving the notion of 
the material electric flux density for D. Consequently, the units of D are coulombs 
(charged mass rate of flow) per square meter. Rigorously, that material D flux 
exists only on and of charged mass that moves; it cannot and does not exist in 
vacuum. Only potentials and potential gradients exist in vacuum, However, after 
Maxwell's formation of his theory, the Michelson-Morley experiment destroyed the 
‘material ether (not the ether per se, but its material nature), So electricians then 
simply proclaimed that they were no longer using the material ether, and that such 
did not exist! Not a single Maxwell/Heaviside equation was changed. The material 
ether is still very much assumed in classical EM (CEM) theory, and so the theory is 
accordingly very seriously flawed. Since CEM also has no adequate definition for 
either electric charge or the scalar potential, the problem is confounded, 


To clarify this problem, one must separate the notion of electric charge from the 
notion of mass. The electrical charge of a charged mass is the virtual photon Пих 
exchange between the surrounding vacuum and that mass. Since a virtual photon 
flux is just a scalar potential, the electron's massless electrical charge is simply its 
scalar potential. It can now be seen that, if we forcibly remove the notion of "mass" 
from D in the vacuum, or in a charged material medium where the charged masses 
cannot move, then the "material electric flux concept" portion of D turns into df 
‘dt, a change in the nonmaterial electric flux. However, D is a vector and hence has 
a "net Пих" spatial directional aspect which d/dt alone does not possess. It follows 
that the value of d#/dt at a spatial point actually represents the result of change of 
the value of at that point, as a function of time. Thus a directional operator must. 
first be invoked upon £at the point, to provide a direction for the spatial #-current 
after the d/dt operator is invoked. The appropriate operator to give directionality to 
#is V, so that D in vacuum or in an electron-current-free charged medium becomes 
a function of didt(-@#). Conventionally, the use in the literature of E = -P$ 
immediately provides that d/dt(-¥#) at a point results in dE/dt, or the time rate of 
change of the E-field at that point. If no distinction is made between charged mass 
current flow and massless charge current flow, this would be true in either vacuum 
or material media. However, we wish to specifically distinguish between massive 
displacement current and massless displacement current. So we point out that the 
increase dE/dt in the magnitude of the E-field at, on, and of a charged particle at a 
point, can be due to either (1) the flow of mass current to build up the number of 
point coulombs at that given point, where each coulomb has a fixed massless 
charge (potential), or (2) the flow of massless current d/dt (-#) so as to alter the 
value of Sat that point, evidenced by a fixed number of coulombs of charged 
particles, each of which has altered its individual potential and therefore its 
individual massless electrical charge. 


So what "flows" when the charged masses are frozen or absent is simply a current 
of scalar potential, resulting in a change of the potential upon fixed point charges of 
48/4. This is what crosses between the plates of a capacitor, e.g., which is where 
the notion of "displacement current" originated in the first place. (See, e.g., 
Halliday and Resnick, 1988, ibid., p. 836, Sample Problem 1, for expression of the 
displacement current as d¥/dt, neglecting constants of proportionality). This is also 


what flows when one connects multiple open circuit pairs of conductors to a 
source. 


It remains to examine Maxwell's equation Y.D = py. If mass displacement current 
cannot flow, then there exists no divergence of the mass current portion of D. 
However, massless displacement current can still flow, and there can exist 
divergence of that component. There are now three aspects to that equation: (1) the 
case in the vacuum, where there exists no physical p and hence no p, as such 
because of the absence of mass, (2) the case in a material medium, which is the 
normal case already treated in the standard equation and need not be further. 
addressed, and (3) the case in a material medium where, nonetheless, physical 
charged masses such as electrons cannot move, but massless charge currents may 
still move. Only cases 1 and 3 need to be addressed, and they have the same. 
treatment. 


We address the one dimensional case, which is sufficient for circuit current flow 
considerations. First we replace D with (D# + Dp), where the first term is the 
‘massless displacement current and the second term is the massive displacement 
current. In other words, we account separately for charged mass flow and for 
massless charge flow. Similarly, we express p, as two components, one massive 
and one massless, so that p, = d/dl(@ + пь). For case 1 and case 3 we make m, = 0 
and D; = 0. For those cases, we have Y.D = 9. Dj = d£/dl (since current along a 
wire is a one-dimensional flow). We specifically note that $, Dg, ¥.Dg, and 42/01 
are not necessarily conserved quantities, since #is mathematically decomposed into 
bidirectional EM waves, and is hence a freely flowing process. When symmetry is 
broken so that equilibrium conditions no longer exist, one or more of these 
quantities will not be locally conserved. 


What has actually been done here is to open the classical EM model to the free 
exchange of massless EM energy that is always ongoing between any charged 
particle's mass and the vacuum. We then account separately for the flow of the 
energy exchange (of the massless charge flow) and the flow of the physical 
receiver/transmitters (i.e., for charged mass flow). Our switching arrangement to 
separate the collection and discharge cycles constitutes a permissible "Maxwell's 
Demon" which breaks symmetry, hence breaks equilibrium and opens the system 
as required. Since such a system can continually receive a free influx of energy 
from its external source, such a system can permissibly exhibit overunity 
operational efficiency without violating the laws of physics. 


8. Displacement current is already known to be lossless transport of energy without 
entropy, i.e., without work. For a typical confirmation see Jed Z. Buchwald, From 
Maxwell to Microphysics, University of Chicago Press, Chicago and London, p. 44 
(1985). Quoting: "...no energy transformation into heat occurs for displacement 
currents." 

9. We strongly stress again that the scalar potential may be mathematically 
decomposed into a harmonic series of hidden bidirectional EM wave pairs. Each 
wave pair consists of an ordinary EM wave together with its superposed phase 
conjugate replica wave. Thus internally the scalar potential gradient across a source 
represents a bidirectional exchange of EM wave energy with the surrounding 
vacuum. See notes 13, 14, 15, and 16 below for references confirming the 
decomposition of the "fixed" potential into a dynamic flow process and energy 
exchange process. 

10. For confirmation see Robert Bruce Lindsay and Henry Margenau, Foundations of 
Physics, Dover Publications, New York, pp. 283-287 (1963). See particularly p. 
283, which emphasizes that a "field of force" at any point is actually defined only 
for the case when a unit mass is present at that point. See p. 17 on the limitations of 


a "natural law"; p. 213 and 215 for limitation of thermodynamic analysis to 
equilibrium states; and see p. 216 for definition of entropy. See p. 217 for the fact 
that the entropy for non-equilibrium conditions cannot be computed, and the 
entropy of a system not in equilibrium must be less than the entropy of the system 
in equilibrium, i.e., for a system to depart from equilibrium conditions, its entropy 
must decrease. Therefore its energy must increase. Thus the energy of an open 
system not in equilibrium must always be greater than the energy of the same 
system when it is closed and in equilibrium, since the equilibrium state is ће state 
of maximum entropy 

11. Lindsay and Margenau, ibid., p. 217. 

12. The basic notion in the perpetual motion conundrum is that somehow a closed 
system in thermodynamic equilibrium could perpetually provide external energy to 
а load outside the system. Such a notion is an oxymoron; if the system is closed, no 
energy can escape or enter, hence the system could not furnish energy externally to 
power a load or even just to radiate away. My associates and I have not in any 
‘manner proposed such a system or entertained the notion that such might exist. But 
it is well-known that open systems not in thermodynamic equilibrium can freely 
extract energy from their environment and furnish energy to power a load, and that 
is precisely what we have proposed 

13.G. J. Stoney, "XLVIII. On a Supposed Proof of a Theorem in Wave-motion, To the 
Editors of the Philosophical Magazine," Philosophical Magazine, 5(43), pp. 368- 
373 (1897). 

14.E. T. Whittaker, "On the Partial Differential Equations of Mathematical Physics," 
Mathematische Annalen, vol. 57, pp. 333-355 (1903). Whittaker mathematically 
decomposes the scalar potential into a bidirectional series of EM wave pairs in a 
harmonic sequence. Each wave pair consists of the wave and its phase conjugate. 
(We have pointed out elsewhere that such a wave pair is a standing 
electrogravitational wave and a standing wave in the curvature of local space-time). 
To see that all classical EM can be replaced by interference of two such scalar 
potentials (i.e., by the interference of their hidden multi-wave sets), see E. T. 
Whittaker, "On an Expression of the Electromagnetic Field Due to Electrons by 
Means of Two Scalar Potential Functions," Proceedings of the London 
Mathematical Society, Series 2, vol. 1, pp. 367-372 (1904). 

15 Richard W. Ziolkowski, "Localized Transmission of Electromagnetic Energy," 
Physical Review A, 39, p. 2005 (1989). For related material, see Richard W. 
Ziolkowski, "Exact Solutions of the Wave Equation With Complex Source 
Locations," Journal of Mathematical Physics, 26, pp. 861-863 (1985). See also 
Michael K. Tippett and Richard Ziolkowski, "A Bidirectional Wave 
Transformation of the Cold Plasma Equations," Journal of Mathematical Physics, 
32(2), pp. 488-492 (1991), 

16.C. W. Наше, "A DC Voltage is Equivalent to Two Traveling Waves on a Lossless, 
Nonuniform Transmission Line,” IEEE Microwave and Guided Wave Letters, 3, 
рр. 82-84 (1993). 

17.H. E. Puthoff, "Source of Vacuum Electromagnetic Zero-point Energy," Physical 
Review A, 40(9), pp. 4857-4862 (1989). Presents PuthofT' self-regenerating 
cosmological feedback cycle for the source of the vacuum EM zero-point energy. 


Our comment: Over any macroscopic range, the vacuum fluctuations (¥#'s) of the 
ZPE sum to a vector zero translational resultant. The individual ZPE components 
(P's), however, аге still present and active, and their energies are present as well 
That vector zero can thus be considered to be a gradient-free potential, or the 
vacuum potential, since it contains enormously dense, trapped EM energy. So the 
vacuum potential -- pure space-time (ST) itself -- contains enormously dense EM 
energy. 


One can then apply the Stoney/Whittaker/Ziolkowski (SWZ) methodology to 
decompose this powerful vacuum potential, i.e., the vacuum, and in fact space-time 
(ST) itself, into an incredibly dense flux of EM energy. Space-time is revealed to 
be an incredibly powerful electrostatic scalar potential. The electrical charge 
(potential) of a charged particle is а small potential gradient in the ST potential, 

ie. it is a slight alteration of the local ST potential. Via Puthoff’ self-regenerative 
feedback cycle, the energy flowing in this potential is being exchanged between the 
local source and all the charges everywhere in the universe. This "potential 
gradient" or electrical charge itself can be decomposed via the SWZ approach, and 
becomes a bidirectional EM wave pair exchange of excess EM energy between the 
vacuum/ST and the charged particle's mass. The potential gradient between the 
ends of a dipole have similar decompositions, with the additional characteristic that. 
the negatively charged end of the dipole receives the forward-time waves from the 
SWZ wave pairs, and the positively charged end receives the time-reversed waves. 


Our final comment is that Cole and Puthoff have rigorously shown that, in theory, 
the vacuum EM energy can indeed be extracted. See Daniel C. Cole, and Harold E. 
Puthoff, "Extracting Energy and Heat from the Vacuum," Physical Review E, 
48(2), pp. 1562-1565 (1993), 


18, T. W. Barrett, "Tesla's Nonlinear Oscillator-Shuttle-Circuit (OSC) Theory," 
Annales de la Fondation Louis de Broglie, 16(1), pp. 23-41 (1991). Barrett shows 
that a higher topology EM model (¢.g., EM expressed in quaternions) allows 
shuttling and storage of potentials in circuits, and also allows additional EM 
functioning of a circuit that a conventional EM analysis cannot reveal. As an 
example, one may meet optical functioning without the presence of optical 
materials 


LEGEND: 


= filled black dot (like scalar product) in original text 
Greek letter Ө for the Scalar Electrostatic Potential field 
Greek letter Nabla (upside down triangle) 

= Absolute value of x (only positive) 


kl 
uf = microFarad 


PRACTICAL OVERUNITY ELECTRICAL DEVICES 


(C) T.E. Bearden 
May 13, 1994 


Introduction 


Recently, my associates and I have filed a patent application on what we believe will at long last reveal the mechanisms for practical 
overunity electrical devices. It is my purpose in this paper to provide additional information augmenting my former two papers, (1) 
"The Final Secret of Free Energy,” Feb. 1993, and (2) "Additional Information on the Final Secret of Free Energy.” Feb. 1994. In this 
present paper, with the permission of my colleagues, release the gist of our work on separation of electrical charge into two coupled 
‘components O(m), where Oe represents the massless charge of the charged particle or mass, ® represents the fact that it is coupled 
or trying to couple to the special mass that makes up charged particles [i.e., the special kind of mass that will couple to the virtual 
photon flux density that is represented by the symbol Ø], and m represents the inert mass component of the charged mass. Since not 
all masses will couple with Oe, we indicate the type of mass that will couple with it, as em. Thus a charged mass is composed of (Ø 
еее) which we consolidate to (0) (т). 


Charge Is Not Quantized 


Ал interesting immediate result is that the massless charge of a fundamental charged particle is not quantized; it changes as 
a function of the background potential in which it is embedded. So it is discretized as a function of the background potential (ie. of 
the virtual photon Пих exchange between И and the surrounding vacuum). Otherwise, e.g., there could be no VO created on any 
charged particle q. and hence no E-field, and hence electrons would not move in our present circuits. Since they do move in our 
circuits, charge is not quantized. 


Electrical Current Has Two Components 


The first key to understanding free energy electrical and magnetic machines is to realize that electrical current actually 
consists of two currents coupled together. Our treatment of an electric charge as a coupled system ()@(m) also means that electron 
current = da/at is comprised of two coupled components {(d@/dt)@ (dm/t)]. This follows from simply invoking the operator didt: i 
e., d/d[(O)@(m)] = (dO /dOe(dm/dt) which is the same as [(dO/dte)e(edm/do)]. The component (80/409 is the known but not 
well understood massless displacement current, while the component ®(dm/di) is the mass displacement current, and the coupling 
operator & means "coupled to" or “trying to couple to”. The coupling operator represents a real physical operation: the exchange of 
virtual photons between the vacuum potential and the charged mass. Any potential Oe is considered to be a potential that is 
superposed upon the ambient vacuum potential Ө, , to provide a potential (9.40 0%. The ambient vacuum potential does not 
disappear merely because we add another potential to it 


Confusion In Present Electrical Physics 


We point out that, in physics books of note, the overt coupling effect is essentially unknown or ignored because physics presently has 
not defined either the scalar potential or the electrical charge. The conventional theory simply uses an "inert" expression dØ/dt to 
represent the displacement current (and another inert expression q Гог a charged mass), and most theoreticians are uncomfortable even 
with that. The displacement current is also confused with force by equating the displacement current 4/8! to ЕЛИ. In turn, this 
means that 0/4. is confused with mass, hence with dm/dt, which latter is also a component of dg/dt. m is always an \interal 
component of force, as is known in foundations of physics but this fact continues to remain completely oblivious to the electricians 
[Good electrical theorists do admit that there is no force in the vacuum; and that the force associated with the E-field is evidenced 
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Individuals who strive to cultivate their astral abilities, even though 
they may be born with them, are following an extremely dangerous course. 
One which can easily lead from psychism to black magic and from black 
magic to insanity. If an individual is born with psychic powers he should ei- 
ther banish them at all costs, or take up the proper study which will enable 
him to serve God to the limit of his capability. Those are thoughts which if 
properly channeled can lead to discipleship, but if not properly channeled, 
they can and will lead to mediumship and misery. Mediumship is the way of 
retrogrossion; discipleship is the way to the path of truth, light, beauty, and 
unlimited cosmie freedom. 


Every individual has only one rule to follow and this is it: "Place your- 
self at all times under the full power and protection of Divine Mind." 


‘There is no need to be running around the world searching for a Guru or 
Master. When you are ready to be of service to your Maker, lie will seek you. 
‘Tesla discovered this truth at an early age. His study of the Bible enabled 
him to conceive 1,200 inventions, and so the part he was to play in the Divine 
Plan unfolded quickly. He enrolled at the Gymnasium at Gospie, a town to 
which his father had been assigned as a minister. Here Tesla discovered that 
his favorite subjects were the Bible and mathematics. In the school at Gospic, 
Nikola first came to desire to retain his ability to visualize real things, which 
could be used then, and in the future. From the study of such an old book as 
the Bible, which had been written thousands of years before he was born, he 
desired to bring this gift under full control and use it, as a tool, rather than 
allow it to use him, 


Nikola had no wish to be submerged in paper work, even in his school 
days, a thought which might be of value to many business and government 
executives today. Nikola found that he did not need to go to the blackboard in 
the classroom to work out a problem. At the thought of a blackboard, it 
would appear in the ether before him. As the problem was stated it ар. 
peared instantly on the etherie blackboard, together with all the symbols and 
operations required to work out the solution. Each step appeared instantly 
and much more rapidly than anyone could possibly work out the problem on 
paper or slate. Therefore, by the time the whole problem had been stated, 
Nikola could give the solution immediately. 


At first, his teachers thought he was just an extremely clever boy who 
had found some method of cheating. However, in a short time they were 
forced to admit that no deception could possibly be practiced, so they gladly 
accepted the glamour shed abroad as the rumour got around that the Gospic 


only in the interacting mass. However, they continue to maintain the E-field (force per point-coulomb of charged mass) in the 
vacuum, when there are no point-coulombs of charged mass there! 


Mass Is an Internal Component of Force 


It is easy to show that mass is always а component of force: We will simply define force precisely. We first insist that no equation 
can be used as a definition: an equation simply states that the magnitude of one of its sides and the magnitude of the other side are 
‘equal. (The length of a board and the length of a human may be equal, but writing that as an equation has absolutely nothing to do 
with the definition of either a board or a human). So we will insist that any true definition must be an identity 


We define force F as F=d/di(mv), whereupon mass is a component of force a priori. It follows that, if we define the E-field E as the 
force per coulomb, we are defining it as the force existing at a point and having a point-coulomb of charged mass as one of its major 
‘components. We may accurately now define E as E -[(VO)8(q)/fa]. where the absolute value symbol in the denominator is 
essential, q/lq] being one point-coulomb. [We leave as an exercise for the reader the further reduction of this definition by treating q 
as ө(0өп)] 


At any rate, with the new and correct definition of the E-field, one can see that the flow of displacement current (40/40 upon a 
collector such as a rigid capacitor, containing a fixed change @ (т), will result in the formation of an excess V e upon those 
restrained charges in the capacitor plate, so that there is created an (V G)e(q)/]. Since the conventional theory considers the 
antigradient of the potential as an E-field, then one can now see the exact mechanism that creates this E-field that grows upon the 
capacitor (across its plates) as it charges. In fact, the q/[ cannot change in a capacitor if its plates and dielectric are immovable. 

| in that case, the 00 portion of the rapped @(q) changes, producing the (V @)@ change. Since the (V @)@ component is 
coupled to the mass component of the fixed өд as (0+7 Oem, then an E-field is created and exists as E=-((V O)@(q)Val 


Instea 


An Ideal Capacitor Is an Electron Current Blocker 


We point out that, if the capacitor's components are ideal, completely rigid, and do not physically move, then the capacitor is a "edm/ 
di blocker." If the charges really were frozen in place, then the potential would flow across the plates at the speed of light, via the flow 
of excess massless displacement current dØ/dt®. In that case, an ammeter would not show the classical "exponential fall-off" of the 
current with time: the electron current dq/dt would occur as a single-point Dirac delta function at t=0, and would be zero thereafter. 
And no electrons would be able to move in zero time. The voltage would show an instantaneous adjustment to the charged value with 
а single step-function, and the capacitor would charge up fully. instantly, with no work (energy loss) whatsoever being done. And this 
ccharge-up of the capacitor would not dissipate in the slightest the source furnishing the voltage: there would be no electron current da/ 
dt through the back EMF of the source, hence no work inside it to deplete its separation of charges. 


Problems With Ordinary Capacitors 


However, most ordinary capacitors are much more than just an ideal capacitor. The plates move, the dielectric moves, ete. due to the 
forces created upon them by the E-fields created upon the trapped charges in them. The spatial translation of the resulting force 
moving the plates constitutes work; i.e., it dissipates some of the flowing dO/dt energy. Each movement of the plates and/or dielectric 
carries with it all its internally trapped charges. The movement of those charges constitutes a substantial longitudinal electron current 
dafdt, when compared to the longitudinal "drift" electron current in normal circuits. [Electrons spend most of their time moving 
radially in a wire, not down it.] This "moving plate and its transported charges" make an electron current, which pumps the inert 
electrons in the ground retur line back through the back EMF of the source, depleting the source. Consequently, the ordinary 
capacitor will simply release as much energy as work (to move the plates and dielectric) as it stored. Hence, it will also produce 
dissipation of the source via the amount of energy stored in the capacitor. You still get "free energy" stored in the capacitor, but also 
dissipate the source by an equal amount. 


Rigidized Capacitors Must Be Used 


Only rigidized capacitive collectors are useful in free energy devices. Such capacitors are in fact actually available, e.g., as calibration 
standards, but they are extremely expensive ($400 to $2,000 or so each, for a capacitance reaching about 1 uf). 


So, capacitive type collectors must be rigidized, if used in overunity circuitry. Even so, in a single integrated circuit, although one 
collects free energy, one will use half of what was collected to dissipate the source. Not all the remaining half will be discharged 


through the load; some will be discharged in other circuit and component losses. Hence, there will always be less work done in the. 
load than is done in the source to kill it, by a conventional two wire single closed circuit. In my second referenced paper (Feb.94) 1 
included precise proof that this is true. One must use energy collection and shuttling between two isolated circuits, and the load 
discharge current must not pass back through the primary source of potential 


We have previously provided precisely how to utilize capacitive collectors in our two referenced papers. We point out here that the 
capacitors must be calibration standard capacitors, or specially made rigidized capacitors. 


It Does Not Require Electron Current to Charge An Ideal Capacitor 


For the benefit of the skeptic. this is already proven. We simply list references (2) and point out the equation that represents the 
energy К in a charged capacitor. Here we have К = (СУ). I is totally the displacement current 

Adie flowing (from a higher potential) onto the charging plate that produces the higher potential Ø on that charging plate, and 
hence a V between the two plates, one of them (the “ground” sid) being held at a constant potential. The mass displacement current 
component dm/dt of the electron current Фу has nothing whatsoever to do with energy accumulation: it has only to do with the 
dissipation of energy that is happening simultaneously in all losses and loads in the circuit loop. 


We reiterate that most ordinary capacitors have terrible internal movement, and accomplish as much energy dissipation as they do 
‘energy collection by permitting da/dt and work performed upon the plates and dielectric to move them. The standard two-wire circuit 
also guarantees that all such da/dt current “through” the capacitor is passed back through the source against its back EMF, doing an 
‘equal amount of work in the source to dissipate its separation of charges and "destroy" the source. 


An ideal capacitor does not pass dq/dt, but only massless displacement current as theorized by Maxwell to save current continuity in a 
circuit containing a capacitor, and hence to save Ampere's current law. That is, an ideal capacitor is a @dm/dt blocking device. 
However, the capacitors utilized in normal circuits are not ideal capacitors at all. By allowing the plates to move, electron current dg/ 
dt is created on both sides of the capacitor. Otherwise there would not be a ground return dq/dt, but only a ground retum dØ/dt®. 
This dO/dte would not and does not push electrons back up through the source against its back ЕМЕ; else the ground side of the 
source, which is engaged in continuous dØ/dt® exchanges with the vacuum, would produce destructive amperage dØ/di® in the 
battery or potentialized source, against its back ЕМЕ, while it was simply sitting on the shelf. In fact, a flow of dØ/dt® continually 
runs from the vacuum to the positive terminal, then through the inside of the battery to the negative terminal, and thence back to the 
surrounding vacuum. Also, the incoming flow from the vacuum "splits" at the positive terminal, where one branch flows inside the 
source to the negative terminal, and the other branch flows through the external circuit to the ground return line, and thence to 
negative terminal and back to the vacuum. In the external circuit, the dØ/dt® hooks to free electrons and moves them as ordinary dq/ 
dt. In the intemal circuit inside the source, the electrons are restrained, hence they only move when their restraint is overcome. 


Displacement Current d@/dt Is Real 


In recent years, SQUID detectors have been utilized to detect the magnetic field created between the plates (at right angles) by the 
displacement current d@/dt between the plates, providing strong evidence that displacement current is physically real. The best proof 
that it is real is a charge blocking device, two isolated circuits using energy collection and shuttling, and overunity powering of loads 
in the secondary circuit, 


A Problem With Ammeters and Measurement of dØ/dt 


Note that an ammeter cannot differentiate between displacement current d@/dt@ and normal current da/dt. In the ammeter, the sample 
Өлө will couple to free electrons, producing a normal dq/dt inside the ammeter. The driving of this da/dt through a precision 
resistance, e.g., is measured and the instrument is calibrated to show the dg/dt amperes flowing. One of the major needs of free energy 
researchers is the development of a good current meter that will differentiate between dO/die and da/dt, and measure each one. Short 
of using а mass spectrometer to differentiate the mass current. @dm/dt, and comparison of those mass current measurements with an 
ammeter’s measurements of the "current" da/dt, and calculating the dO/dte from that, I presently know of no way to precisely and 
simply measure and separate the two current components. I have been thinking of utilizing a multi-channel sampling meter set 
arrangement, where one channel uses a @dm/dt blocking device such as the Fogal semiconductor in this respect, but have not yet 
developed the complete concept. 


Better Soluti 


А Charge Blocking Device 
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А better solution than the capacitor or capacitive collector is the use of a special rigid solid state "charge blocking device", such as a 
Fogal semiconductor, to enable the current separation into two components, blocking of the mass flow component, and passage of the 
massless displacement current component. /n overunit electrical devices, it is massless displacement current dØ/d® that must be 
separately passed down the primary circuit and collected in ће collector as an E-field or ап H-field. This provides "ree" energy that 
has been extracted from the vacuum, via ће potential difference between the terminals of the source antenna, and collected and. 
stored in the appropriate field, without work. The collected free energy may then be transferred to the isolated load circuit by a Variety 
of means, for separate discharge through the load without return of da/dt through the source. 


‘The Fogal Semiconductor Meets the Charge-Blocking Requirements 


Fogal’s marvelous semiconductor blocks passage of electrons into its output terminal, but passes displacement current 40/4 into it. 
‘The semiconductor is powered by (receives) normal electron current and excess d@/dt®, but outputs pure massless displacement 
current dO fate. A charge blocker that passes dO/dt@ is ideal for our overunity mechanisms, enabling them to be readily obtained as 
we shall shortly see. 


Energy, Flow, Finite Amount of Energy, and Collectors 


We accent that the flow of energy in an electrical circuit is purely by means of the massless displacement current component (40/4) 
ө. The flow of the mass component @(dm/dt) represents the "flow of work" (energy dissipation) in the circuit. Power is rigorously 
the time rate of doing work, and electron current dq/dt is a part of power. It has nothing whatsoever to do with the time rate at which 
energy is transported without loss; instead, power represents the rate at which energy "leaks" or is "lost" during its transport. 


All measurement is work, not energy. Energy cannot be measured, even in theory, a priori. Energy is also a flow process, and never a 
finite amount in one location. A specific differential of energy flow may exist on a specific finite collector. However, it only 
represents a certain constant differential amount of energy flow compared to the universal vacuum energy flow or some other flow 
reference point. It is like a whirlpool in the river. Energy is like the flowing water, and an "amount" of energy is like the amount of 
water in the collecting whirlpool form (between its input flow and its output flow) at any time. Obviously, energy (ordering) forms 
‘can come and go; the water flow itself remains. Any "magnitude of energy” is always a "trapped" amount of energy in a 

"collector" (form). 


Decoupling Current Components and Utilizing dO/dt. 
‘The two components of electron current da/dt can be decoupled, by blocking the @dm/dt component while allowing the dØ/dt® 
displacement current to continue to flow. In our first paper, we pointed out one way: utilizing a special degenerate semiconductor 
material whose electron gas relaxation time is extended, providing a finite time during which the material serves as a charge (ie. а 
charged particle) blocking device, while passing the flow of potential (the d®/dt@ massless displacement current component) and 
restraining the mass displacement current component @dm/dt. With the advent of Fogal's semiconductor, the process becomes much 
easier to obtain and utilize in practical machines and circuits. 


In our second paper, we pointed out a second way: utilize an ordinary capacitor and ramp-up step-charging. We found, however, that 
in most ordinary capacitors, the capacitive aspect is defeated by the sloppy movement of the plates and dielectric, converting 40/19 
into dq/dt. Only a few very carefully selected capacitors are sufficiently rigid and can provide overunity. One must use rigidized 
calibration standard capacitors for the ramp-charging by series steps method to be successful. With ordinary capacitors, however, one 
сап readily demonstrate that the efficiency can approach 1.0 rather than 0.50 as expected. 


Overunity Secrets: Charge Blocking, Collection, Shuttling, and 
Two Isolated Circuits 


‘The charge (actually charged mass) blocking approach provides a massless, free flow of vacuum EM energy that can be directed to a 
collector (capacitive or inductive) where it can be stored in either an E-field or a B-field. This stored energy can then be transferred to 
an isolated load circuit whose electrons (and hence their @dm/dt mass displacement current) are free to flow as dq/dt. In the isolated 
load circuit, then, the two components (Нету again couple to form i = daft = [(40/d)e(dm/dt)], powering the load. AI 
work in an electrical circuit is due to the mass displacement current #dm/dt component: the massless displacement current (80/49 
is a flow of pure energy transport without los, as is well-known. (For example, see Reference 4) 


‘Therefore, the first major free energy secret is simply to block the "working" component @dm/dt of the current da/dt while allowing 
the excess “lossless energy flow" component dØ/dt® to flow to collectors to produce either free E-field or free B-field thereupon. 
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The second major secret is to transfer the collected excess free energy (via energy shuttling) to a second, isolated, load circuit, where 
the energy is discharged through the load in the conventional fashion (i.e., such that the two current components are coupled, and 
electron current i = dq/dt occurs through the load). The second circuit must be isolated from the original collection circuit, so that 
попе of the load electron current ФЙ passes back through the original source, against its back EMF. 


Should the grounds be the same between the load circuit and the collection circuit so that load electron current is returned through the 
back EMF of the primary source, then exactly as much excess work will be done inside the source to dissipate its separation of 
charges as was done in the external load to furnish useful work and in the external losses. In that case, overunity is destroyed, because 
опе is using one-half the excess free energy to destroy the source faster, while the remaining half is distributed among all external 
loads and losses. Since there are always some external losses besides the load, then the ratio of load power to source dissipation power 
is always less than unity in a conventional closed-loop circuit containing both load and source. Hence the necessity for utilizing two 
isolated circuits: one where energy is collected freely from the source, and one where energy із dissipated as work in the load without 
dissipative work in the source, and energy shuttling between them. 


A Simple Open-Loop Overunity Device 
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Figure 1. Use cf Charge Barrier Device to Achieve Overunity in @ Shuttle Circuit 


Figure 1 shows a very simple but very powerfully amplified overunity device, using an AC charge blocking semiconductor (CBS) 
(such as a Fogal semiconductor). The gist of the circuit is that an AC source furnishes AC current dq/dt to the CBS, which uses some 
of the power to power itself, but then blocks the @dm/dt portion of the da/dt input current, passing only the massless displacement 
current component (10/01) into its output circuit. The (d@/dte) output of the CBS is fed through the primary winding of a 
transformer, in this case a step-up transformer. The "current gain" of the CBS will depend upon (1) the load connected to it, and (2) 
the ability of the CBS to continue to block the increasing E-field on its trapped charges, as more free energy flow (d@/dte) is drawn. 
through it by the load. Thus the load and the CBS must be matched within the operational ability of the CBS, so that the CBS does not 
fail catastrophically 


In the primary winding of the transformer, the (dØ/dt®) displacement current produces a magnetic field H, storing the excess flowing 
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energy in that field. This is а normal magnetic field; all magnetic fields are produced by the (4@/dte) component of the current 
anyway. This magnetic field, as it changes, couples to the secondary winding, producing a normal magnetic field H therein by normal 
means. In the secondary circuit, electrons are not restrained by a CBS. Hence ће (d@/dt@) induced in the circuit on the secondary 
side couples to the unrestrained electrons, producing normal electron current dq/dt, and driving it through the load to power it. Note 
that energy is conserved across the primary and the secondary; however, dissipative power and work (energy loss rate and energy 
Joss) are not conserved, because a free flow of lossless excess energy in the form of displacement current is flowing from the vacuum 
through the source antenna, thence to the CBS, through it to the primary of the transformer and into the primary magnetic field, 
through it to the secondary magnetic field, through it into the (d@/dt@) induced in the secondary circuit and coupled to the electrons, 
through the resulting da/dt into the load, where the scattering of photons as heat dissipates the free flowing energy in the displacement. 
current 0/® component flowing through the load as a component of dq/dt = (d@/dt@)@( dm/dt) = (40/40® (аа). 


Free "Power" Amplification 


If one places an ammeter in the output from ће CBS, between it and the primary winding of the step-up transformer, one will read the 
(40/440) as normal dg/dt in the ammeter itself. If one calculates the "free power" (i.e. the rate of energy dissipation) that is going 
into the transformer primary using this as the "current," one will show that energy and "power" are conserved between primary and 
secondary of the transformer. However, the actual dissipative power going into the primary side is zero or, in real circuits 
vanishingly small. Consequently, the device has a very high variable power gain that depends upon the rate of energy draw and 
dissipation of the load on the secondary side. If one adds more load, one draws more dq/dt current on the secondary side, hence more 
excess dO/dte displacement current on the primary side. The overall "power amplification” is limited by the ability of the 
transformer to handle the condary and the ability of the CBS to withstand the pressure of the internal charge barrier. 
This device can be easily 


The Negative Resistor: A Close-Looped "CBS and Shuttle" System 
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Figure 2. Use of Charge Barrier Device in a Shuttle Circuit With Controlled 
Feedback, to Achieve a True Negative Resistor. 


Figure 2 shows the close-looping of the device shown in Figure 1, in such manner that, once stable operation is underway and the load 
and input stabilized, the ordinary power supply for the CBS can be switched out of the circuit. In this case, the circuit operates as a 
self-powered overunity device; ie., as a negative resistor 


A normal resistor receives an ordered energy flow from its external circuit and scatters this energy as work out to the vacuum. Le, it 
receives i = (O+VO)/dt@(dmidt) (scatters the excess (VO)/dt@ component (i.e. of the dq/dt passing into it from the high potential 
side) by radiating it away to the surrounding vacuum as scattered photons (heat) and outputs пеп (no excess (70)® component) 
electron current dq/dt into the ground side. 


A negative resistor does exactly the opposite: it accepts inert incoming electrons from its “ground” side, also accepts incoming 
(converging) d0/dt@ energy from the vacuum as virtual photons being absorbed upon these inert electrons so that a ТӨӨ is added to 
the electron current, creating an excited, excess energy-camying i = (O4 VO )/dte(dm/do). and passes this excited current out of its 
high side and out into the external circuit to power the circuit. In other words, the negative resistor becomes a self-contained free 
power source, once brought up to stable operation. 


In Figure 1, all that needs to be done is simply to extract some of the secondary power and feed it back to create the power input. 
consumed by the CBS and the other normal components of the primary circuit side of the transformer. 


Multitaps can be added to the secondary side, to provide varying voltage power supplies for loads requiring different voltages. 
Energy is conserved in the device, because it always functions as an open circuit, receiving excess energy from an external source (the 
surrounding vacuum, in its virtual photon exchange with the charges in the system). It is far from thermodynamic equilibrium, and 
classical thermodynamics (including the second law) does not apply. 

It is simply а continuous free power supply: it is a negative resistor. 

Far more complicated units can be designed and produced. The basic point is that this type of overunity power supply is continuous 
and self- powered, driven by the violent exchange of energy from the vacuum, and simply collecting and gating some of that energy to 
the load to power the load, 


Conclusion 


With this third paper, we complete the triad of papers we set out to write а little over a year ago. With the availability of charge barrier 
devices such as the Fogal semiconductor, together with the collection, shuttling, and use of free dO/dt@ flowing energy, the Age oj 
Free, Clean, Electrical Energy bas finally dawned. 


Let us use it wisely, and for the betterment of humankind, not for its destruction. 
[Support of portions of this research by A.D.A.. is gratefully acknowledged 
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classroom was graced by a genius. Nikola never bothered to explain about 
the etheric blackboard for he intuitively knew he would not be believed. 


Always through the passing years, he guarded his power as the great 
spiritual treasure he knew it to be. He used the same power to replace all 
customary memory functions, and soon he discovered that he could learn for- 
eign languages with little of the usual effort. He became proficient in Ger- 
man, French, and Italian in those early years, and this opened up to him en- 
tire new worlds that remained closed to other students. His father’s library 
contained hundreds of fine looks and by the time Nikola was eleven years old, 
he had read them all. 


He had little in common with his school mates, and, in fact little in 
‘common with his teachers. But they accepted him because he was a lovable 
lad without a trace of arrogance or pride. Neither did he surround himself in 
an exaggerated sense of humility. He was a normal, natural, friendly boy 
living in a natural, friendly world. On fine summer days, he would often 
wander over the mountains to sit again beside the brook at Smilijin, and 
watch his ‘little waterwheel in operation; the wheel he had designed and in- 
stalled. 


He was constantly working on mechanical devices during the year he 
was in school at Gospic, but the school offered no courses that could help him; 
not even a course in manual training. In his home hung a picture which he 
had often carefully studied. His Uncle explained that it was a picture of Ni- 
agara Falls in America. Filled with prophetic joy he exultantly turned to his 
Uncle and said, “Some day I am going to America and harness Niagara Falls 
for power.” 


‘Thirty years later, he carried out his plan, exactly as he had predicted it 
at the age of ten years, 
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FOREWORD 


The long-searched-for Tesla secrets have been solved by Tom 
Bearden. Part I contains the specific description of the solutions to 
Tesla's secrets and the Soviet Tesla weapons. 

The present electromagnetic theory has several flaws, and it is these 
errors that have hidden the long-sought unified field theory. The 
explanations presented by the author provide clarity and understanding. 
to related Tesla writings and patents. 

Before the turn of the century, Nikola Tesla had discovered and 
was utilizing a new type of electric wave. Tesla repeatedly stated that 
his waves were non-Hertzian, and that his wireless transmissions did 
not fall off as the square of the distance. The author has found that the 
wave which Tesla was using is a longitudinal scalar wave, capable of 
many times the speed of light. When coupled with another scalar 
wave (Tesla wave), 
the resulting vector wave can be the source of electromagnetic energy 
for electrical power, a protective force field, or a destructive weapon. 

The booklet is well illustrated with special drawings by Hal 
Crawford. The bibliography includes corroborating information on all 
major points. Part II presents reprints or the entire subject matter of 
selected articles from the bibliography, plus additional references of 
importance. Articles are arranged in chronological order. Also 
included are nine patents by James Harris Rogers which were the basis. 
of successful wireless communication during World War I. These 
principles of underground and sub-sea wireless were based on Tesla's 
discoveries. 

Bearden's solutions are truly a major breakthrough, and an absolute. 
necessity to the understanding of existing Tesla writings. It is also 
important that more should be known of this extraordinary individual, 
Thomas E. Bearden. 


BIOSKETCH: 


A nuclear engineer, wargames anal 
Lieutenant Colonel (Retired) Tom Bearden has over 26 years 
experience in air defense systems, tactics and operations; technical 
intelligence, anti-radiation missile countermeasures; nuclear weapons 


t, and military tactician, 
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employment, computerized wargames; and military systems 
requirements. 

He is currently with the Alabama division of a large aerospace 
company where he is involved in determining the future requirements 
for laser weapons. 

Lieutenant Colonel Bearden obtained a Master of Science degree in 
nuclear engineering from the Georgia Institute of Technology and a 
Bachelor of Science degree in mathematics from Northeast Louisiana 
University. He is also a graduate of the U.S. Army Command and 
General Staff College and several U.S. Army artillery and missile 
schools. 

He has had direct experience with tube artillery and with the Ajax, 
Hercules, Hawk, and Patriot missile systems and the production of 
technical intelligence on Soviet surface-to-air missile systems for 
the U.S. Army/Department of Defense. 

Tom holds a Sandan (third degree black belt) in Yoseikan aikido; 
is a singer, guitarist and songwriter; member of Mensa, Society for the 
Investigation of the Unexplained, Vestigia, the American Association 
of Meta-Science: and is on the board of governors of the U.S. 
Psychotronics Association. In addition, he is Alabama Director of a 
small nonprofit foundation, the Association of Distinguished American 
Scientists and is a MUFON adviser on nuclear engineering. 

He also edits Specula, Journal of the American Association of Meta- 
Science. 

Tom is primarily active as a theorist on UFOs, parapsychological 
and paranormal phenomena, and psychotronics. He is the author of a 
book, The Excalibur Briefing, Strawberry Hill Press, 2594 15th 
Avenue, San Francisco, California 94127 and has numerous technical 
papers dealing with new paradigm physics, paranormal phenomena, 
and Soviet psychotronic weapon: 

Finally, Bearden’s Solutions to Tesla's Secrets and the Soviet Tesla 
Weapons promises to be recognized in the future as a major 
contribution to our present technology. 
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TESLA'S SECRET AND THE SOVIET TESLA WEAPONS 
© Т.Е. Bearden 1981 
With Special Drawings by Hal Crawford 


Before the turn of the century, Nikola Tesla had discovered and was 
utilizing a new type of electric wave. Tesla repeatedly stated his waves were 
non-Hertzian, and his wireless transmissions did not fall off as the square of 
the distance. His discovery was apparently so fundamental (and his intent to 
provide free energy to all humankind was so clear) that it was responsible for 
the withdrawal of his financial backing, his deliberate isolation, and the 
gradual removal of his name from the history books. 

By 1914 or so, Tesla had been successfully isolated and was already 
nearly а "nonperson,” Thereafter Tesla lived in nearly total seclusion, 
occasionally surfacing (at his annual birthday party for members of the press) 
to announce the discovery of an enormous new source of free energy, the 
perfection of wireless transmission of energy without losses, fireball weapons 
to destroy whole armies and thousands of airplanes at hundreds of miles 
distance, and a weapon (the "Tesla Shield," I've dubbed it ) that could 
provide an impenetrable defense and thus render war obsolete. 

In my pursuit of Tesla's secret, it gradually became apparent to me 
that present orthodox electromagnetic theory is seriously flawed in some 
fundamental respects. One of these is in the definition and use of ¢, the 
scalar electrostatic potential. It is this error which has hidden the long-sought 
unified field theory from the theori: 

In the theory of the scalar electrostatic potential (SEP), the idea is 
introduced of work accomplished on a charge brought in from a distance 
against the scalar field, The SEP is not a vector field, but is a scalar field. 
Indeed, scalar potential cannot of itself perform work on a charged mass; if it 
could do so, then tremendous force would exist on every mass due to the 
extremely high SEP of the vacuum itself. Only a differential of SEP between 
two spatial points can produce force or accomplish work. (Rigorously, а 
differential of scalar potential between two spatial points constitutes a 
vector. Only a vector can produce force and do work.) 

Also, work can only be done on a mass. Further, it takes time* to 
move an electron or other charged mass between two spatial points, and so 
the work performed by a spatial differential of the $-field requires time. 
Rigorously, the delta SEP is voltage, not SEP per se, and is directly related to 
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E field. The entire voltage concept depends on the work performed in 
moving a mass, after that mass has moved. The idea of "voltage" always 
implies the existence of a steady differential of between two spatial points 
for a finite length of time, and it also involves the assumption of a flow of 
actual mass having occurred, SEP, on the one hand, is always a single-point 
function; on the other hand, difference in potential (.e., V) is always a two 
point function, as is any vector. 

Yet many graduate level physics and electromagnetics papers and texts 
erroneously confuse ¢ and V in the static case! Such an interpretation is of 
course quite incorrect, 


* Two spatial points involve at least At = AL/c in time. All vectors and 
gradients involve 2 separated spatial points, and thus present timelines in 4- 
space. фу is a point, not a line, in 4-space. 


Another common assumption in present EM theory -- that the 
electrostatic potential (фу) of the normal vacuum is zero -- has по legitimate 
basis. In fact, we know фо is nonzero because the vacuum is filled with 
enormous amounts of fluctuating virtual state activity, including incredible 
charge fluctuations. And by virtue of its point definition, фо must be the 
"instantaneous intensity" of these fluctuations -- but both in space and time. 
The scalar electrostatic potential is therefore the "instantaneous stress" on 
spacetime itself, and a measure of the intensity of the virtual state flux 
through a 4-dimensional spacetime point. 

Potential theory was largely developed in the 1800's, before the theory 
of relativity. Time flowrate was then regarded as immutable. Accordingly, 
electrostatic "intensity" was chosen as "spatial intensity," with the 
connotation of "spatial flux density." This assumes a constant, immutable 
rate of flow of time, which need not be true at all if we believe relativity. 
Such a spatial "point" intensity is actually a "line" in 4-space, and not a 4- 
dimensional "point" at all. Thus the spatial potential -- 03 is a very special 
case of the real spacetime potential -- фу, or charge and electromagnetic 
theory today is accordingly a special case of the real 4-space 
electromagnetism that actually exists! Note also that charge is a 4- 
dimensional concept. 

Now mass is a spatial, 3-dimensional concept. Rigorously, mass does 
not exist in time -- masstime exists in time. Mass and charge are thus of 
differing dimensionalities! 

Also, according to quantum mechanics, the charge of a particle -- e.g., 
of an electron -- is due to the continual flux of virtual particles given off and 
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absorbed by the observable particle of mass. Thus charge also is 
conceptually a measure of the virtual flux density, and directly related to ¢. 
Further, since the charge exists in time, it is the charge of a particle of spatial 
mass that gives it the property of masstime, or existing in time. 

Here a great confusion and fundamental error has been thrown into the 
present EM theory by the equating of "charge" and "charged mass." As we 
have seen, the two things are really very different indeed. 

To speak of a spatial "amount" of charge erroneously limits the basic 
EM theory to a fixed time flowrate condition (which of course it was 
considered to be, prior to Einstein's development of relativity). Thus when 
the limited present theory encounters a "relativistic" case (where the time 
flowrate changes), all sorts of extraordinary corrections must be introduced. 
The real problem, of course, is with the fundamental definitions of 
electrostatic potential and charge. The spatial "amount" of charge (i.e. the 
coulomb) as we presently erroneously use the term, is actually the spatial 
amount of observable "charged mass.” To correct the theory, one must 
introduce the true 4-space SEP and separate the definitions of charge and 
charged mass. 

Only when a mass is moved does one have work -- and voltage or 
vector fields. (The reason one has voltage and E field connected to a normal 
electrostatically charged object in the laboratory is because an excess of 
charged-particle masses are assembled on the object, and these masses are in 
violent motion! A true static charge would have no E field at all. ) 


Table 1. Some Present Theoretical Facts 
e OyFIELD CONCEIVED BEFORE RELATIVITY 


- POINT FUNCTION IN SPACE 

- LINE FUNCTION IN SPACETIME 
- TIME FLOWRATE CONSIDERED 
IMMUTABLE 


- SPECIAL CASE OF 0,,..... Øy 


+ GRADIENT BETWEEN TWO POINTS IN Ø; FIELD 


- PRODUCES VOLTAGE 
- PRODUCES E FIELD 

- MOVES ELECTRON 

- IS AN AREA IN 4-ЗРАСЕ 


+ GRADIENT MAY BE BETWEEN SEPARATED POINTS IN TWO 
SUPERPOSED @-FIELDS 


e Ø-FIELD CAN "MOVE" AT INFINITE VELOCITY* 
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* JACKSON, CLASSICAL ELECTRODYNAMICS, 2ND EDITION, P. 223 


Table 2. Some Proposed Ф, Characteristics 


LI SPATIOTEMPORAL @, FIELD 


* STRESS ON SPACETIME 
> CAN CHANGE RATE OF FLOW OF TIME 


LI GRADIENT BETWEEN 2 POINTS IN By FIELD 


- PRODUCES COMPLEX Vi 
- MILL MOVE ELECTRON IF 
Vs #0, AND 
- mmt 
- MILL NOT MOVE ELECTRON IF 
= Vg =0, OR 
~- mtm 
e GRADIENT MAY BE BETWEEN SEPARATED POINTS IN TWO 
SUPERPOSED @ FIELDS 
© 0, WAVE MOVES AT 0 «i, ceo 


е Ûy WAVE IS COMPLEX AND LONGITUDINAL 


6-field need not involve observable mass accumulation, but only 
charge (virtual flowrate intensity) accumulation, Accumulated masses are 
like so many gallons of water; accumulated charge is like so much pressure 
on both the water (space) and the time in which the water is existing. 

Now, if one varies the SEP solely as a point function, one would have a 
purely scalar complex longitudinal wave, and not a vector wave at all. This 
is the fundamentally new electrical wave that Tesla discovered in 1899. 

Rigorously, all vector fields are two-point functions and thus 
decomposable into two scalar fields, as Whittaker showed in 1903. It follows 
that any vector wave can be decomposed into two scalar waves. By 
implication, therefore, a normal transverse EM vector wave, e.g., must 
simply be two coupled scalar (Tesla) waves -- and these scalars 
independently would be longitudinal if uncoupled. An ordinary transverse 
EM vector wave is thus two pair-coupled Tesla scalar longitudinal waves, 
and only a single special case of the much more fundamental 
electromagnetics discovered by Nikola Te 
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In the book, “Return of the Dove" by Margaret Storm, mention is made 
of the “wall of light.” Many mistaken ideas have come from that story. 


It was Tesla who conceived the idea of the wall of light during his early 
life. Very few earth people have been able to build this wall of light, because, 
in the first place, they have received the wrong instructions. 


Exactly what is this wall of light? How can it be built? Who can build 
it? What will it accomplish? The great mistake some persons have made, 
from reading "Return of the Dove" is the idea that it is man-made. This is 
not во. The protective wall of light is the power of God. It has nothing to do 
with will power. The wall cannot be "built" or “formed” around a person or 
persons. 


‘The fact is, this wall, (or tube as some say) is, already built. It is all- 
round us. It fills all space, and it has only to be accepted as a gift, and used. 
Its use depends on perfect faith in the ability, and the wish of God to protect 
all those who eall upon Him. 


‘Tesla believed in this Divine Power. This is what he termed the “WALL 
OF LIGHT”. The thought power which operates the Venus spaceship is no 
more or less than the perfect faith which Christ said would move mountains. 

From his Bible study Tesla knew and believed in this great power, which is 
free for any person to use. It only comes to those who accept Jesus Christ as 
the only Son of the living God. No doubt the actual reasons why Tesla's sci 

entific methods are not taught in our school system is the fact he brings God 
into the picture. The colleges cannot find professors who understand real 
science; the Bible or Tesla, for no one can understand true science or Tesla, 
unless he is in tune with the Divine Spirit. Why not train teachers? One 
reason might be that the adoptions of Tesla's inventions and his faith in the. 
power of God, will disturb the status quo. ‘They will offer a whole new way of 
life, they will upset ehurchianity, they will make the establishment of world- 

wide free Christianity possible and desirable. They will cast profit making 
high rates of interest and political conniving into oblivion and will make the 
present economie system look exaetly like the silly thing it is. 


‘Tesla was always a happy man, and the stories told about his last years 
are not true. He was never in need and died a rich man. He received an in- 
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A Tesla (scalar potential) wave -- i.e., a massless wave in pure фо, the 
stress of the spacetime medium would have very strange characteristics 
indeed. For one thing, since it moves in a complex 4-space, it has many more 
modes of movement than does a simple wave in 3-space. And for another 
thing, it need not be bound at all by the speed of (vector) light. In current 
theory, one ¢,-field does not directly interact or couple with other existing 6;- 
fields except by simple superposition. Therefore presently the -field i 
considered to have no drag limitation at all, hence infinite velocity. (E. 
stated in Jackson, Classical Electrodynamics, 2nd edition, page 223.) 

Actually, а Q,-wave can and will interact with some of the other 
existing 64-waves in the medium transversed, and this interaction can involve 
pair-coupling into EM vector fields and waves, an interaction not presently in 
the electrodynamics theory. The result of scalar pair-coupling creates a finite 
amount of vector "drag" on the 4-wave, so it then has less than infinite 
velocity. However, if this drag is small due to limited pair-coupling, the 
scalar wave's velocity through the slightly dragging medium still may be far 
greater than the speed of vector EM waves (light) in vacuum. On the other 
hand, if the pair-coupling is made severe, the ф-\уауе may move at a speed 
considerably below the speed of vector light waves in vacuum. The velocity 
of the 4-wave is thus both variable and controllable or adjustable (©... 
simply by varying its initial amplitude, which through a given medium 
changes the percentage of pair-coupling and hence the degree of drag on the 
scalar wave). The Tesla scalar wave thus can have either subluminal or 
superluminal velocity, in contradiction to present theory. 

Note that the scalar wave also violates one of Einstein's fundamental 
postulates -- for the speed of our "new kind of light" wave is not limited to c, 
and need not be the same to every observer. Thus Tesla scalar waves lead to 
a new "superrelativity" of which the present Einstein relativity is only a 
highly special case! 


Table 3. Tesla Waves Can: 


+ ESTABLISH STANDING WAVES 
- in the earth 
- in the ionosphere 
TAP ENERGY FROM THE EARTH'S CORE 
TRAVEL FASTER OR SLOWER THAN LIGHT 
CHANGE RATE OF TIME FLOW 
AFFECT ALL FIELDS, INCLUDING GRAVITY 
COMMUTE BETWEEN VIRTUAL AND 
OBSERVABLE 
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Figure 1. Tesla's Standing Columnar Wave 


But let us now look for some subtle but real examples of scalar waves 
and scalar pair-coupling in nature. As is well known, a tectonic fault zone 
can provide anomalous lights, sounds, etc. from stresses, piezoelectrical 
activity, and telluric currents in the earth and through the fault zone. In 
examining the fault zone phenomena, I finally realized that a fault zone was 
literally a scalar interferometer i.e., if one can have scalar ¢,-waves, they can 
interfere, either constructively or destructively. Their interference, however, 
produces scalar pair-coupling into vector EM waves. This coupling may be 
at a distance from the interferometer itself, and thus the interferometer can 
produce energy directly at a distance, without vector transmission through the 
intervening space. Coupling of ¢ waves with the paired scalars comprising 
ordinary EM vector waves can also occur. If this triplex coupling forms 
additional EM vector waves 180 degrees out of phase, the ordinary EM wave 
is diminished or extinguished. If the scalar triplex coupling occurs so as to 
create vector EM waves in phase with the interacting vector EM wave, the 
amplitude of the ordinary vector wave is increased. 

Scalar potential waves can thus augment or diminish, or create or 
destroy, ordinary EM waves at a distance by pair-coupling interference under 
appropriate conditions, and this is in consonance with the implications of 
Whittaker’s fundamental 1903 work. 
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ALL VECTORS AND 
VECTOR FIELDS 
ARE CREATED 

BY SCALAR 
INTERFEROMETRY 
AND PAIR 
COUPLING 


EM COUPLING 
CONDITION 


AL/c = AT 


COD 


EACH TINY STRESSED CRACK 
ACTS AS A SCALAR 
INTERFEROMETER 


7 
QUARTZ-BEARING 
ск 


LOCKED-IN STRESSED CRACKS 


BECOMES A PRIGOGINE CRYSTAL 


Figure 3. Natural Scalar Interferometers 
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An earthquake fault zone is such a scalar interferometer. Stresses and 
charge pileups exist in the plates on each side adjacent to the fault, with stress 
relief existing in the middle in the fault fracture itself. Since the rock is locally 
nonlinear, the mechanical stresses and electrical currents in it are also locally 
nonlinear. This results in the generation of multiple frequencies of },-waves 
from each side of the fault interferometer, yielding two complex Fourier 
expansion patterns of scalar potential waves. On occasion these two Fourier- 
transformed scalar wave patterns couple at a distance to produce stable ordinary 
electromagnetic field in а 3-dimensional spatial pattern — e.g., a stress light 
such as the Vestigia light covered in Part I of The Excalibur Briefing. Driven 
by the erratic two scalar Fourier expansion patterns of the scalar interferometer 
(whose input stresses normally slowly change), an erratic, darting, hovering 
pooklight" of the variety studied by Vestigia is produced. 

As the stresses change in each side of the interferometer, the distant 
scalar coupling zone is affected. Thus the stresslight moves and its form 
changes, but it may be relatively stable in form for seconds or minutes. Since 
the stresses in the rock may be intense, the stress light may involve an intense 
pair of $-patterns coupling into the sphere or ball of vector EM energy. The 
atoms and molecules of the air in the region of the coupled stresslight ball thus 
become highly excited, giving off radiant energy as the excited states decay. 

Since much of the piezoelectric material in the stressed rocks is quartz 
grains, the features of quartz are of particular interest. Each little quartz grain 
is itself highly stressed, and has stress cracks. It is therefore a little scalar 
interferometer. Further, quartz is transparent to infrared and ultraviolet; and the 
random orientation of all the quartz scalar interferometers may also form a 
Prigogine system far from thermodynamic equilibrium. If so, this system can 
tap into highly energetic microscopic electromagnetic fluctuations to produce 
large-scale, ordered, relatively stable patterns of electromagnetic energy at a 
distance. 

In short, all of this lends support to the formation of relatively stable but 
somewhat erratic patterns of electromagnetic energy at a distance from the fault 
itself. In the atmosphere, such scalar interferometers could form in clouds or 
even in the air or between clouds and earth. If so, such rare but occasional 
"weather" scalar interferometers could account for the rare phenomenon of ball 
lightning. The intense energy of the ball of lightning, as compared to the lesser 
energy of an earthstress light, could well be due to the enormous electrical 
charges between clouds or between cloud and earth, available to fuel the scalar 
interferometer. Very probably it is this phenomenon which gave Tesla the clue 
to scalar wave interferometry. 

Thus such phenomena as earthstress lights, ball lightning, and the Tesla 
system of wireless transmission of energy at a distance with negligible losses 
and at speeds exceeding the speed of light may be explained. They are 
complex, however, and involve fundamental changes to present 
electromagnetic theory. These changes include utilizing 4-space scalar 
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electrostatic potentials, scalar waves, pair coupling, ordinary 3-dimensional 
Fourier expansion, the Prigogine effect, and the properties of piezoelectric 
materials in rocks. 

Since the scalar potential also stresses time, it can change the rate of flow 
of time itself, Thus it affects anything which exists in time -- including the 
mind, both of the individual and at various levels of unconsciousness. 
‘Therefore the same functions that result in earthstress lights also affect mind 
and thought, and are in turn affected by mind and thought. This is the missing 
ingredient in Persinger's theory that UFO's are correlated with, and a result of, 
fault zones and earth stresses. While Persinger seems to feel this is a "normal 
physics" explanation, it indeed involves a paranormal explanation. 

The time-stressing ability of the true û scalar wave also explains the 
interaction of such earthstress lights with humans and human intent, as noted by 
other researchers. (E.g., the lights that repeatedly seemed to react to the 
observers, as detailed by Dr. Harley Rutledge in his epoch-making Project 
Identification, Prentice-Hall, 1981.) 

These ideas in condensed form comprise the concepts required to violate. 
the speed of light and produce an ordinary electromagnetic field at a distance, 
using scalar interferometry, without losses -- as Tesla had done in his wireless 
transmission system which he had tested prior to 1900 and had perfected by the. 
1930's. Scalar interferometry can give stable regions of EM or "light energy" at 
a distance without losses, particularly as detailed in the beautiful Vestigia 
experiments, and it is within our grasp to utilize the new effects. Indeed, any 
stress crack in a material can result in the scalar potential interferometer effect. 
Exophoton and exoelectron emission -- poorly understood but already known in 
fatiguing of materials -- must be at least partly due to the scalar interferometer 
effect. 

However, one additional caution should be advanced. Normal movement 
of electrons allows so much "sideplay" movement of the electrons -- and there. 
is so much such sideplay electron motion in the surrounding vicinity -- that pair 
coupling is almost instantaneous for small waves. Thus orbital electrons in 
atoms seem to absorb and emit vector EM photons. Actually they also emit 
some percentage of scalar waves as well. Since a scalar wave is comprised 
exclusively of disturbance in the virtual state, it need not obey the conservation 
of energy law. Further, a scalar wave of itself does not "push electrons" or 
other charges; hence it is nearly indetectable by present detectors. Ionization 
detectors such as a Geiger counter tube, e.g., are exceptions if the scalar wave 
encountered is fairly strong. In that case sufficient triplex coupling with the 
ionized gas occurs to produce additional ionization or charge, breaching the 
tube's cutoff threshold and producing a cascade discharge of electrons and 
voltage which is detected. But weak scalar waves are presently indetectable by 
ordinary instruments. However, these small scalar waves are detectable by 
sensitive interferometry techniques e.g., such as an electron interferometer. 
Since the use of such instruments is quite rare, then indeed we have been living 
immersed in a sea of scalar waves without knowing it. 

Finally, the percentage of scalar waves produced by changes in charged 
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mass pileups can be increased by utilizing charged mass streaming. Essentially 
the charged masses must be moved suddenly, as quickly as possible, at or near 
the complete breakdown of the medium. For this reason, Tesla utilized 
sparkgaps in his early transmission systems, but also found that he could induce 
ionized media to "breakdown" in such fashion by a slow growth process. One 
of his early patented atmospheric wireless transmission systems is based on this 
fact. However, it was necessary to use a very high voltage, insuring extreme 
stress on the medium and hence some spillover stress onto time itself. In other 
words, фз is always an approximation; at sufficiently high spatial stre: 
sufficient spillover ¢, exists to give Tesla scalar waves. For this reason, Tesla 
used very high voltages and extremely sharp discharges to give "streaming" of 
the charged masses and thus high percentages of 0, waves. This suggests that 
the breakdown of dielectrics is a much richer phenomenon than is presently 
allowed for in the conventional theory. 

To summarize, electrostatic potential -- -field is stress on the spacetime 
medium at a four-dimensional point. 1. e. , it is a sort of pressure on the 
medium, but pressure on all four dimensions, not just on the three spatial 
dimensions. Thus in the new standard theory, ¢, may have complex values. In 
addition, a $-wave is to be interpreted as a scalar longitudinal wave in complex 
spacetime -- directly in фо, the normal average 4-space stress itself. And charge 
and charged mass must be recognized as two separate concepts. This is the gist 
of what I finally recognized about Nikola Tesla's work and fundamental 
discovery. 

This is exciting, for it means that Tesla stress waves can affect either 
space or time individually, or both space and time simultaneously, or even 
oscillate back and forth between primarily affecting time and primarily 
affecting space, Tesla's waves were actually these ¢-field scalar waves. As 
such, they were fundamentally different from ordinary electromagnetic waves, 
and had entirely different characteristics, just as Tesla often stated. E. g., a 
Tesla wave can either move spatially, with time flowing linearly; move 
temporally only (sitting at a point and waxing and waning in magnitude -- but 
changing the rate of flow of time itself in doing so, and affecting gravitational 
field, fundamental constants of nature, ete, ), or move in a combination of the 
two modes. In the latter case, the Tesla wave moves in space with a very 
strange motion -- it oscillates between (1) spatially standing still and flexing 
time, and (2) moving smoothly in space while time flows smoothly and evenly. 
Le., It stands at one point (or at one columnar region), flexing for a moment; 
then slowly picks up spatial velocity until it is moving smoothly through space; 
then slows down again to a "standing column," etc. This is Tesla's fabulous 
"standing columnar wave." 
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Figure 5. The Tesla Effect 


Another wild characteristic of the Tesla wave is that it can affect 
the rate of flow of time itself; hence it can affect or change every other 
field including the gravitational field -- that exists in time flow. It can 
also affect all universal constants, the mass of an object, the inertia of 
а body, and the mind and thoughts as well! All of these exist in the 
flow of time, and they are affected if the time stream in which they 
exist is affected. This was the awful secret that Tesla partially 
discovered by 1900, and which he came more and more to fully realize 
as he pursued its nature and its ramifications into the 1920's and 
1930's. 

Tesla also found he could set up standing ó-field waves through 
the earth, He in fact intended to do so, for he had also discovered that 
all charges in the highly stressed earth regions in which such a 
standing wave existed produced $-fields which would feed (kindle) 
energy into the standing ó-field wave by pair coupling. T.e., normal 
vector field energy would "assemble" onto the scalar matrix wave by 
means of pair-coupling. Thus by transmitting a scalar standing wave 
into the earth, he could easily tap the fiery scalar fields produced in the 
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molten core of the planet itself, turning them into ordinary 
electromagnetic energy. In such case, a single generator would enable 
anyone to put up a simple antenna and extract all the free energy 
desired. 

When Tesla's alarmed financial backers discovered this was his 
real intent, they considered him a dangerous madman and found it 
necessary to ruthlessly stop him at all costs. And so his financial 
support was withdrawn, he was harassed in his more subtle patent 
efforts (and the patents themselves were adulterated), and his name 
gradually was removed from all the electrical textbooks. By 1914 
Tesla, who had been the greatest inventor and scientist in the world, 
had become essentially а nonperson. 

А few other persons in the early 1900's also were aware that 
potential and voltage are different. And some of them even learned to 
utilize Tesla's ¢-field, even though they only vaguely understood they 
were utilizing a fundamentally different kind of electromagnetic 
wave. For example, James Harris Rogers patented an undersea and 
underground communications system which Tesla later confirmed 
utilized Tesla waves. The U.S. secretly used the Rogers 
communications system in World War I to communicate with U.S. 
submarines underwater, and to communicate through the earth to the 
American Expeditionary Force Headquarters in Europe. The Rogers 
system was declassified after the War and very shortly after that, it had 
mysteriously been scrubbed off the face of the earth. Again, potential 
stress waves -- Tesla waves -- were eliminated and "buried," 

Probably the most brilliant inventor and researcher into Tesla's 
electromagnetics was T. Henry Moray of Salt Lake City, Utah. Dr. 
Moray actually succeeded in tapping the limitless zero-point energy of 
vacuum (spacetime) itself. By 1939, Dr. Moray's amplifier contained 
29 stages and its output stage produced 50 kilowatts of power from 
vacuum, Interestingly, another 50 kilowatts could be tapped off any 
other stage in the device -- which consequently could have produced 
almost 1.5 megawatts of electrical power! Dr. Moray's epoch-making 
work was suppressed also. His device -- which represented over 20 
years of heartbreaking accumulation of 29 working tubes from 
thousands made -- was destroyed by a Soviet agent in 1939, but not 
before the agent had obtained the drawings for building the tubes and 
the device itself. Today the Moray amplifier is a standard component 
of many of the Soviet secret superweapons and Tesla weapons. 

In the 20's and 30's, Tesla announced the final perfection of his 
wireless transmission of energy without losses even to interplanetary 
distances. In several articles (e.g., H. Winfield Secor, "Tesla Maps 
Our Electrical Future, " Science and Invention, Vol. XVII, No.12, pp. 
1077, 1124-1126), Tesla even revealed he used longitudinal stress 
waves in his wireless power transmission. Quoting from the article, 
"Tesla upholds the startling theory formulated by him long ago, that 
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the radio transmitters as now used, do not emit Hertz waves, as 
commonly believed, but waves of sound." "He says that a Hertz wave 
would only be possible in a solid ether, but he has demonstrated 
already in 1897 that the ether is a gas, which can only transmit waves 
of sound; that is such as are propagated by alternate compressions and 
rarefactions of the medium in which transverse waves are absolutel 
impossible." The wily Tesla did not reveal, of course, that such scalar 
waves nearly always immediately pair-coupled into vector wave: 
when produced by normal means. Tesla himself was working with 
longitudinal scalar waves. 


Table 4. Rogers’ Undersea and Underground Communication System 


SECRETLY USED BY U.S. IN WWI 
COMMUNICATED TO SUBS UNDERWATER 
- ANY DEPTH, UP TO 30 KHZ 
- REDUCED DEPTH, >30 KHZ 
COMMUNICATED TO EXPEDITIONARY HQ 
OVERSEAS 
- 5,000 TIMES STRONGER THAN AERIAL 
- STATIC-FREE 
DECLASSIFIED IN 1919 
- TO REVOLUTIONIZE COMMUNICATIONS 
- TO END ALL SURFACE ANTENNAS 
MYSTERIOUSLY "LOST" 
REDISCOVERED AND "LOST" THREE TIMES AFTER 
WWI 


continued 
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come very much larger than the amount which some reports say he received, 
Не was never in debt and as a Christian, he died a happy man. 


On an October night in 1956, when a group of friends met in New York 
City to talk of U.F.O., very little was known by any of them about Tesla or his 
work. Over in Paris a Spacecraft convention was held for interested Europe- 
ans. Arthur H. Matthews of Lake Beauport, Quebec, Canada, submitted pa- 
per on the ‘Tesla set for interplanetary communication, which he had built 
and was then operating. A report on this paper reached New York a fow 
weeks later and contact with Mr. Matthews was established by correspon- 
dence. That was the start of the new interest in the work of Tesla. Imagine! 
He had worked most of his life in America, and few, if anyone remembered 
either him or his work. 


Perhaps some one will ask, "What was Tesla's work?" Well, for one 
thing, he invented the 20th century. Almost everything, which the world of 
today considers important, came from Tesla, The world of today and for the 
next five hundred years at least, will be the world of Tesla, for there are 
nearly 1,100 Tesla inventions not yet well known to the public. Imagine: A 
var operated without any fuel; your house lit and heated by the sun. Free. 
‘Yes, even when you do not see the sun. A voice and thought-operated re- 
corder and typewriter. A two way portable telephone and T. V. which can 
operate over a distance of 8,000 miles, which in size can fit into your coat. 
pocket and is operated by means of the Tesla battery which is kept charged 
by the sun. An aireraft, which has no engine, no fuel, no wings, and no noise, 
lands at a speed of less than one mile per hour. 


"Those are just a few of the 1,100 inventions of Tesla, to say nothing 
about the 108 now in worldwide us, under different trade names, but which a 
ook at the patents, will prove are Tesla's. T. V. radio, radar, all electric light 
and power, all auto controls which are used to make the moon rockets work, 
all those new power developments, transmission lines, the microwaves, even 
sour modem car works because Tesla's spark coil makes it run. All those 
things just because a little boy loved God, and used his head and body to serve 
God, not as a garbage dump for drugs and smoke. Imagine what good could be 
done if more people used their bodies and minds as Tesla did. 


Did you know that the tall towers used for T. V. and microwaves are not 
required if the Tesla system was completely adopted? All those poles we see 
in town and other places are not needed. The Tesla anti-war machine follows 
the same principle. It requires no poles, no lines or large reflectors mounted 
оп towers, Neither does it require an army to maintain it. It does provide 
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Scalar Potential Interferometer 
Figure 6. Multimode Tesla Weapon 


In the 1930's Tesla announced other bizarre and terrible weapons: a 
death ray, a weapon to destroy hundreds or even thousands of aircraft 
at hundreds of miles range, and his ultimate weapon to end all war -- 
the Tesla shield, which nothing could penetrate. However, by this 
time no one any longer paid any real attention to the forgotten great 
genius. Tesla died in 1943 without ever revealing the secret of these 
great weapons and inventions, 


Unfortunately, today in 1981 the Soviet Union has long since 
discovered and weaponized the Tesla scalar wave effects. Here we 
only have time to detail the most powerful of these frightening Tesla 
weapons -- which Brezhnev undoubtedly was referring to in 1975 
when the Soviet side at the SALT talks suddenly suggested limiting 
the development of new weapons "more frightening than the mind of 
man had imagined.” One of these weapons is the Tesla howitzer 
recently completed at the Saryshagan missile range and presently 
considered to be either a high-energy laser or a particle beam weapon, 


(See Aviation Week & Space Technology, July 28, 1980, p. 48 for an 
artist's conception.) 
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Aviation Week & Space Technology July 28, 1980 
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Figure 7. Tesla Weapons at Saryshagan 


‘The Saryshagan howitzer actually is a huge Tesla scalar interferometer 
with four modes of operation. One continuous mode is the Tesla 
shield, which places a thin, impenetrable hemispherical shell of energy 
over a large defended area. The 3-dimensional shell is created by 
interfering two Fourier-expansion. 3-dimensional scalar hemispherical 
patterns in space so they pair-couple into a dome- 
ordinary electromagnetic energy. The air molecules and atoms in the 
shell are totally ionized and thus highly excited, giving off intense, 
glowing light. Anything physical which hits the shell receives an 
enormous discharge of electrical energy and is instantly vaporized - 
goes pfft! like a bug hitting one of the electrical bug killers now so 
much in vogue. 


ike shell of intense, 


If several of these hemispherical shells are concentrically stacked, 
even the gamma radiation and EMP from a high altitude nuclear 
explosion above the stack cannot penetrate all the shells due to 
repetitive absorption and reradiation, and scattering in the layered 
plasmas. 


In the continuous shield mode, the Tesla interferometer is fed by а 


bank of Moray free energy generators, so that enormous energy is 
available in the shield. A diagram of the Saryshagan-type Tesla 
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howitzer is shown in figure 7. Hal Crawford's fine drawing of the 
interferometer end of the Tesla howitzer is shown in figure 6. Hal's 
exceptional rendition of the Tesla shield produced by the howitzer is 
shown in figure 8. 


INTERFEROMETRY 
silly, (HEMISPHERICAL SHELL) 


Figure 8. The Tesla Shield 
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Figure 9. Tesla Terminal Area Defense System 


In the pulse mode, a single intense 3-dimensional scalar phi-field pulse 
form is fired, using two truncated Fourier transforms, each involving 
several frequencies, to provide the proper 3-dimensional shape (Figure 
10). This is why two scalar antennas separated by a baseline are 
required. After a time delay calculated for the particular target, a 
second and faster pulse form of the same shape is fired from the 
interferometer antennas, The second pulse overtakes the first, catching 
it over the target zone and pair-coupling with it to instantly form a 
violent EMP of ordinary vector (Hertzian) electromagnetic energy 
There is thus no vector transmission loss between the howitzer and the 
burst. Further, the coupling time is extremely short, and the energy 
will appear sharply in an "electromagnetic pulse (EMP)" strikingly 
similar to the 2-pulsed EMP of a nuclear weapon. 


This type weapon is what actually caused the mysterious flashes off 
the southwest coast of Africa, picked up in 1979 and 1980 by Vela 
satellites. The second flash, e.g., was in the infrared only, with no 
visible spectrum. Nuclear flashes do not do that, and neither does 
superlightning, meteorite strikes, meteors, etc. In addition, one of the 
scientists at the Arecibo Ionospheric Observatory observed а 
gravitational wave disturbance -- signature of the truncated Fourier 
pattern and the time-squeezing effect of the Tesla potential wave — 
traveling toward the vicinity of the explosion 
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Figure 10. "Nuclear" Flashes off the Coast of Africa 


мри 24.11.2008 212643 


Lithuania - 10 Sep 1976 - British European Airways Flight #831 
between Moscow and London 


CIA Report Released under FO! 
Figure 11. Continuous Tesla Fireball 


The pulse mode may be fed from either or if the 
Moray generators have suffered their anomalous "all fail" malfunction 
— ordinary explosive generators. Thus the Tesla howitzer can always 
function in the pulse mode, but it will be limited in power if the Moray 
generators fail 


In the continuous mode, two continuous scalar waves are emitted — 
опе faster than the other -- and they pair-couple into vector energy at 
the region where they approach an in-phase condition. In this mode, 
the energy in the distant "ball" or geometric region would appear 
continuously and be sustained -- and this is Tesla's secret of wireless 
transmission of energy at a distance without any losses. It is also the 
secret of a "continuous fireball" weapon capable of destroying 
hundreds of aircraft or missiles at a distance. An example of a Soviet 


test of this mode of operation is shown in figure 11 


Witness to a super weapon? 


Nick Downie describes the strange lurid glow that flared silently over 
the Hindu Kush 
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(Multiple incidents in Sept., 1979) 
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Figure 12. Tesla EMP Globe 
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The volume of the Tesla fireball can be vastly expanded to yield a 
globe which will not vaporize physical vehicles but will deliver an 
EMP to them to dud their electronics. A test of this mode is shown in 
figure 12. (See also Gwynne Roberts, "Witness to a Super Weapon?", 
the London Sunday Times, 17 August 1980 for several other tests of 
this mode at Saryshagan, seen from Afghanistan by British TV 
cameraman and former War Correspondent Nick Downie.) 


If the Moray generators fail anomalously, then a continuous mode 
limited in power and range could conceivably be sustained by 
powering the interferometer from more conventional power-sources 
such as advanced magnetohydrodynamic generators. 
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Figure 13. Tesla ABM Defenses 
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positive protection for any coastline or national border. It is not in any sense, 
а fence. ‘The whole thing depends upon the "peaks" which are, of course, in- 
visible to the human eye. All electric currents of whatever frequency pass in 
the earth and can be made to “peak” or bounce up above the earth at regular 
measured distances, 


So far as the sputniks and other orbiting devices are concerned, these 
could not be designed to drop destruction on us from up above, if the Tesla 
anti-war machine was functioning. In addition to the protecting wall of 
power, the machine can also be built with a ceiling. If Tesla's machine is 
adopted there is nothing that can affect it; nothing in the way of an A bomb 
or Н bomb or any other bomb, even if it is transported on a missile, rocket or 
‘a sputnik. In the first place and this is the important point, once Tesla's ma- 
chine is set up, no form of bomb or high explosive can be made. In other 
words, if some nut tried to make a bomb and Tesla's machine was funetion- 
ing, the bomb would explode right there, whether underground, in the air or 
any other place. So along with the adoption of the Tesla idea, no form of 
bomb or high explosive such as the A bomb or h bomb would continue to exist. 


Ina letter which Tesla wrote to me in 1935, he said, speaking of his an- 
tiwar machine: "Му discovery ends the menace of airplanes, submarines, 
rockets or space machines, regardless of their height or speed. A century 
from now every nation will render itself immune from attack by my devic 


I believe, as I believe in God, that the adoption of Tesla's machine will 
prevent war. Actually, I have been fighting for Tesla to have the world give 
him credit for the many wonderful things he has done. I have written hun- 
dreds of letters, newspaper and magazine articles about his inventions, to 
help the world know more about this wonderful man. 


Yes, indeed. The world should know more about Tesla, but the hundreds 
of letters received, clearly show that most people are just finding out how to 
spell his name. Almost every letter received begins something like this: “I 
never heard of Tesla until I read your excerpts from ‘Return of the Dove” 
Where can we find out more about this wonderful man?" 


Well, no one will find out more about him, if the Silence group has its 
way. There is very little published about him, except, maybe, the copies of 
his patents, which can still be obtained from the patent office. I would sug- 
gest that if anyone is truly interested, they write to the patent office for a list 
and price of the Tesla inventions. Anyone who can read and who is sincerely 
interested in science, will find these patents highly interesting and instrue- 
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Figure 14. Moray/Tesla Technology: Star Wars Now 


Typical strategic ABM uses of Tesla weapons are shown in figure 13. In 
addition, of course, smaller Tesla howitzer systems for anti-tactical ballistic missile 
defense of tactical troops and installations could be constituted of more 
conventional field missile systems using paired or triplet radars, of conventional 
external appearance, in a scalar interferometer mode. 


With Moray generators as power sources and multiply deployed reentry 
vehicles with scalar antennas and transmitters, ICBM reentry systems now can 
become long range "blasters" of the target areas, from thousands of kilometers 
distance (figure 14). Literally, "Star Wars" is liberated by the Tesla technology. And 
in air attack, jammers and ECM aircraft now become "Tesla blasters." With the 
Tesla technology, emitters become primary fighting components of stunning power. 


The potential peaceful implications of Tesla waves are also enormous, By 
utilizing the "time squeeze" effect, one can get antigravity, materialization and 
dematerialization, transmutation, and mindboggling medical benefits. One can also 
get subluminal and superluminal communication, see through the earth and through 
the ocean, etc. The new view of phi-field also provides a unified field theory. 
higher orders of reality, and a new super-relativity, but detailing these possibilities 
must wait for another book. 


With two cerebral brain halves, the human being also has a Tesla scalar 
interferometer between his ears. And since the brain and nervous system processes 
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avalanche discharges, it can produce (and detect) scalar Tesla waves to at least a 
limited degree. Thus a human can sometimes produce anomalous spatiotemporal 
effects at a distance and through time. This provides an exact mechanism for 
psychokinesis, levitation, psychic healing, telepathy, precognition, postcognition, 
remote viewing, etc. It also provides a reason why an individual can detect a "stick" 
ona radionics or Hieronymus machine (which processes scalar waves), when 
ordinary detectors detect nothing. Unfortunately there is not room to develop the 
implications of this human Tesla interferometry in detail, for that must wait for yet. 
another book, presently in its initial stages, that Hal Crawford and I are writing. 


Table 5. Orders of Reality 


+ PHOTONS ARE 
> PAIR-COUPLED SCALARS 
> VELOCITY-LIMITED TO C 
> CARRIERS OF T 


+ PHOTON INTERACTION 
» IS UBIQUITOUS 


> PRODUCES Î = c. 
> YIELDS 1st ORDER REALITY 


+ SCALAR О WAVES 
» NOT VELOCITY-LIMITED 
> YIELD HIGHER ORDER REALITIES 


EXECUTIVE (METAMATRIX) 
iti 


PARAMETERS ana 5 
ول‎ 5 
CONDITIONS ATE 


FRAMES | 
CONSTANTS 
FORMULAE | 


(single realny! | 


Figure 15. Implications of Tesla Potential 


At the July 1981 U.S. Psychotronics Association's Annual Conference in 
Dayton, Ohio, I presented the first rough paper on the Tesla secret and scalar 
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interferometry. A videotape of the presentation was made and will shortly be 
available. I am also scheduled to make a special presentation at the Alternate 
Energy Conference in Toronto, Canada in latter October, 1981. A professional, 
videotaped two-hour presentation on this subject is also being prepared. Wide 
distribution of the material through the international underground physics and 
technology network has already been made. This time, God willing, Tesla's secret 
will not be suppressed for another 80 years! 

And perhaps it is not yet too late. The material has cost me (now) some 16 
years of agonizing labor and nearly $100,000 of my own personal funds. No 
orthodox university, scientific group, foundation, or governmental agency would 
support such an effort, either financially or otherwise. Indeed, most ordinary 
journals will not even accept material on such matters, Nonetheless, the area is of 
overwhelming importance and I truly believe Tesla's lost secret will shortly affect 
the lives of every human being on earth 

Perhaps with the free and open release of Tesla's secret, the scientific and 
governmental bureaucracies will be. shocked awake from their slumber, and we can 
develop defenses before Armageddon occurs. Perhaps there is hope after all — for 
even Brezhnev, in his strange July, 1975 proposal to the SALT talks, seemed to 
reveal a perception that a turning point in war and weaponry may have been 
reached, and that human imagination is incapable of dealing with the ability to 
totally engineer reality itself. Having tested the weapons, the Soviets must be aware 


that the ill-provoked oscillation of timeflow affects the minds and thoughts -- and 
the very lifestreams and even the collective species unconsciousnesses — of all 
lifeforms on earth, They must know that these weapons are two-edged swords, and 
that the backlash from their use can be far more terrible to the user than was the 


original effect to his victim. 

If we can avoid the Apocalypse, the fantastic secret of Nikola Tesla can be 
employed to cure and elevate man, not kill him, Tesla's discovery can eventually 
remove every conceivable external human limitation. If we humans ourselves can 
elevate our consciousness to properly utilize the Tesla electromagnetics, then Nikola 
Tesla -- who gave us the electrical twentieth century in the first place — may yet 
give us a fantastic new future more shining and glorious than all the great scientists 
and sages have imagined. 
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tive, Not every person will be able to understand them; they require most 
careful study. 


Perhaps it will be interesting to give a short outline of Tesla's achieve- 
ments. ‘The field of invention has never known a genius as successful in de- 
veloping far-reaching and original inventions, such as those of this great 
man, whose name should be known in every corner of the globe for his out- 
standing scientific achievements. Most writers state that Tesla was born in 
1856 in Smilijan, Lika, border country of Austria-Hungary, but that is about 
all they do state. Little is said or known about his achievements. 


Tosla's practical career started in 1881, in Budapest, Hungary, where 
he made his first electrical invention, a telephone repeater, and conceived the 
idea of the rotating magnetic field, which later made him world-famous. It 
may not be amiss to devote а few moments here to the manner in which this 
prime of savants approached the idea of the rotating field and induction motor. 


One day, while attending the University, one of the Professors was 
demonstrating an experiment with the Gramme armature type of dynamo, 
when the idea occurred to the young physicist that the sparking of the com- 
mutator, which he alone had minutely observed, could be eliminated. The 
professor immediately denied that this was possible, but with a steady mind 
and self-conviction, young Tesla determined to work out his ideas. The result. 
was that the modern induction motor was developed, which operates solely 
from alternating current and requires no commutator of any kind, thus over- 
coming the nuisance of sparking inherent in former type direct-current ma- 
chines. Realizing the value of his invention, he left for France in an effort to 
interest someone in his device, but his efforts proved fruitless. At the time he 
was employed by a prominent European engineering concern, but hearing of 
the rapid growth of the electrical industry in America, he promptly decided to 
come to that country, which he did in 1884 and since then, became a natural- 
ized citizen of the United States, 


То this country, he brought with him, the various models of the first in- 
duction motors, which were eventually shown to George Westinghouse, and it. 
was in the Westinghouse shops that the induction motor was perfected by 
Nikola Tesla, 


Numerous patents were taken out on this phenomenal prime-mover, all 
of which are under Tesla’s name, and he was therefore the first person, be- 
yond the shadow of a doubt, to introduce the rotating field principle, in per- 
focting the induction motor, which is today universally used. Large sums of 
money were expended by Tesla to protect his patents on this prime-mover, 
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— IMPLICATIONS — 


Some of the fundamental concepts of the new 
Tesla electromagnetics are presented. The new 
concepts have startling implications: 

(1) No force or force field ex 
vacuum, 

(2) Hertzian (transverse) electromagnetic waves 
do not travel through the vacuum, just as Tesla stated. 

(3) Forceless, massless Tesla (scalar) 
longitudinal waves actually transit the vacuum. Tesla 
called them "electrical sound waves." 

(4) At present there are actually four different 
FUNDAMENTAL TYPES of vectorial entities in 
physics, erroneously confused as one and the same. 
longitudinal scalar waves are also 
and can affect anything and everything 
that exists in time, 

(6) The fundamental constants of nature (which 
exist in time) can be altered by Tesla scalar waves, 
which oscillate the values of the constants. 

(7) Every vector and sealar has an internal 
substructure, which can be independently affected and 
changed. This allows the direct engineering of the 
virtual state and the vacuum itself, 

(8) All observable forces (electrical, mechanical, 
gravitational, etc.) arise in, on, and OF the actual 
substructure of the "accelerating mass particle” itself, 
not as an “external” massless force or force field 
applied "to" a mass . 

(9) Physical 
laws of nature" 


such in 


ality itself -- and the "physical 
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can be deliberately changed and engineered. 

(10) All "physical reality” is totally internal to 
the physical changes of the mass particles of the 
detector system of the observer. 

(11) Relativity's speed of light limitation applies 
only to the changes of the basic mass particles of the 
detecting instrument, 

(12) Detection of superluminal effects cannot be 
accomplished by a "single stage” or "single shift 
" (single interaction) detector . 

(13) Detection of superluminal effects is 
permitted by "multiple stage" or "multiple shift" 
interactions where the last interaction is a conventional 
interaction of photon vs. detector particle. (The two- 
slit apparatus for detection of electron diffraction is an 
example. First, the superluminal DeBroglie waves 
interact with the slits, which are "tuned" toward the 
electron's DeBroglie wavelength. The interaction with 
TWO slits produces subluminal interference effects, 
which then interact back upon the physical electron. 
The apparatus is thus an electron interferometer 
capable of detecting superluminal waves by a two- 
stage interaction). 

(14) Interference is the most common first-stage 
superluminal interaction to accomplish "downshifting" 
superluminal entities to luminal or subluminal 
velocities. Superposition of superluminal "phase" 
aves (such as deBroglie waves, which individually 
always move faster than the speed of light) interferes 
the waves to create a subluminal group velocity, which 
may then interact with an ordinary mass particle in the 
detection system. 

(15) Any otherwise physical vector must exist 
as an unzipped (segmented) or "shadow" vector in 
vacuum. "Radiation" of a vector EM wave from the 
electron gas in an antenna into vacuum results in the 
"choking off" of the mass of the transversely oscillating 
electrons in the antenna, Since the spinning electron 
mass is the "zipper" that makes or comprises the 
physical vector in the first place, this throttling of the 
mass flow unzips the E and B vectors, leaving whirling 
(massless magnetic scalar potential) segments of 
massless charge flux (massless electrostatic scalar 
potential). This unzipped whirling pattern of charge 
flux (scalar massless А/@) is what radiates into vacuum 
and propagates through it. This is a special kind of 
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amd he was at the time not permitted to express himself in print or give the 
history of his invention. Thus, many erroneous impressions were entertained 
regarding his inventions. Later, another type of machine was brought out by 
him, in connection with his work in electric power transmission. This one 
had a field energized by currents of different phase relation (i.e., while one 
current was at zero amplitude the other would be at maximum ete.) produc- 
ing a rotating field in which conductors were employed, and in this way the. 
high frequency current was obtained. This type of machine was subsequently 
developed to perfection and the principle is deseribed in his patent, dated 
1889. His next work which attracted universal attention was the production. 
of high frequency currents at high potentials, tremendous electrical dis- 
charges. All of these experiments were first performed by this genius and 
never duplicated. One of the first high tension apparatus built by Tesla, was 
first used in Europe by Lord Kelvin, the noted English mathematician and 
scientist, who used it for his lecture demonstrations at the Royal Society. 


Tesla's most important work at the end of the nineteenth century was 
his original system of transmission of energy by wireless. In 1900 Tesla ob. 
tained his two fundamental patents on the transmission of true wireless en- 
ergy covering both methods and apparatus and involving the use of four tuned 
circuits. He also obtained a number of other patents at the same time, describ- 
ing many other improvements. Among these may be mentioned his application 
of refrigeration and the oscillatory system with which he obtained remarkable 
results in his well-equipped laboratory on Houston Street, New York City. 


In 1901 and 1902 several patents were granted to him deseribing a 
number of improvements, among which, two assumed great importance in 
the radio art. One of these was known under the name of the ‘tone wheel’ and. 
the other, the ‘tikker’ Other persons claimed the inventions, but Tesla was 
the real inventor. At a little later date Tesla secured two patents on what he. 
termed the principle of individualization, involving the use of more than one 
oscillation for the operation of receiver. This property is known under the 
name of beat receptors, 


In long protracted interference proceedings carried on in 1903, however, 
‘Tesla was accorded full and undisputed priority over all other claimants. P. 
patent was granted to Tesla in 1914 on an improvement of far-reaching im- 
portance in radio and T. V. work. The application was filed in 1902. It de- 
seribes a new form of transmitter with which, according to Tesla's statement, 
an unlimited quantity of energy can be transmitted from a small and compact 
plant. This transmitter possesses the wonderful feature whereby static, the 
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scalar wave pattern, not a physical or vector wave. 

(16) The spin of a charged particle is the 
mechanism for integrating or "zipping together" the 
individual virtual fragments of a shadow vector into a 
real (observable) vector. For "uncharged particles" 
such as neutrons, it is the spins of its virtual charged 
components. that accomplish the integration or zipping. 

(17) All fundamental charged particles are 
constantly accelerated. There is no such thing as an 
"unaccelerated" particle, except as a gross average over 
time or length. Further, all of them are spinning. 

(18) All changes to and from a physical vector 
or scalar system must arise in and come from its own 
internal substructure, which is zipped to its spinning 
particle of mass. 

(19) All fundamental particles are charged 
internally. That is, they are dynamic assemblages of 
smaller charged particles. If the average sum of the 
total internal charge is essentially zero over some 
finite, small increment of time, the particle is externally 
uncharged. If the sum is not essentially zero, the 
particle is also externally charged. 

(20) There are no static physical things in 
existence. In physical reality, something appears 
"static" only at a particular level. Upon sufficiently 
fine examination, it is composed of accelerating parts, 
and thus comprised of "fluctuations." 

(21) Since (a) the basic physical (mass) vector 
consists of a "smeared particle," where particle and 
smear are inseparable, (b) the conceptual particle also 
is accelerated, and (c) the "smearing" is for a small 
increment of time and a small increment of length; then 
the basic constituency of "physical reality" is 
inseparable "force x time x length," or action. The 
basic "quantum" of physical change is thus comprised 
of action, 

(22) Since to "detect" we must "stop" the action, 
separate or split the quantum into two pieces 
("canonical" pieces) , and compare (measure) one piece 
by throwing away the other, then each physical 
observable must have a differential operator (the 
"separating agent") corresponding to it. This accounts 
for the fundamental postulate of quantum mechanics 
whereby every observable has a corresponding 
operator. Further, since what remains is totally relative 
to what was split out and thrown away, physical change 
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is totally "relative." This accounts for the fact that 
observed reality is relative, each part to each other. 

(23) Аз a special case, we may assume that we 
can evaluate a physical change at a point (without 
length). If so, when we discard length, the remaining 
basic vector is momentum. This approximation holds 
only so long as the system to which it is applied 
essentially does not change over the quantal fragment 
of length discarded — i.e., it holds for the linear case. 
Conservation of momentum, then, is violated when 
sufficient nonlinearity in length is present. 

(24) As a second special case, we may assume 
that we can evaluate a physical change in a spatial 
manner (without time). If so, when we discard time, 
the remaining basic vector is energy (has the units of 
energy or work). This approximation holds only so 
long as the system to which it is applied essentially 
does not change over the quantal fragment of time 
discarded -- i.e., it holds for the linear case. 
Conservation of energy, then, is violated when 
sufficient nonlinearity in time is present. Since a 
"virtual change" a priori is defined as a total 
nonlinearity in the observer's quantal time increment 
but not outside it, then virtual interactions can and do 
violate conservation of energy within that time 
increment, but not out of it -- so long as the time 
interval itself is considered linear. If the time interval 
is sufficiently nonlinear, then the virtual change may 
result in violation of the conservation of energy 
externally to the time increment. In that case, an 
"observable change" results . 

(25) As a third special case, we may assume 
that we can evaluate the "instantaneous value" of a 
physical change at a static point in space. To do so, we 
must discard both time (to be instantaneous) and length 
(to be at a spatial point), and the remaining basic vector 
is force. This approximation holds only so long as the 
system to which it is applied essentially does not 
change over the quantal fragment of time or the quantal 
fragment of length discarded. Conservation of force, 
then, is violated when sufficient nonlinearity in time or 
length is present. 

(26) A new conservation of energy law is 
required, one which unites the present conservation of 
energy law with an altered form of the conservation of 
charge law. Briefly, the total equivalent of mass, 
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observable energy, and massless charge (anenergy) is 
conserved. 

(27) АШ AL and At fragments are produced and 
destroyed one at a time, in the action fissioning of a 
single quantum of action (detection process). Each VL 
and Vt is discretized but not quantized, Since quanta 
do not superpose, the "external universe” is continually 
created and destroyed in the detector's mass system, 
one quantum at a time, at a very high rate. This 
interpretation gives physical meaning to the creation 
and annihilation operators of quantum mechanics. 

(28) Since the detecting mass system is itself 
continually created and destroyed one quantum at a 
time, ultimately all is mind changes, and only mind 
changes. The observer's life, mind, and being 
transcend all materialistic interpretations of reality — as 
indeed does the very fact of the "existence" of a 
perceived external universe. 


Next Page 


bnupvw.cheniereorg/books/parcMimplications. tm (5 of 5)24.1 1.2003 21:28:34 


TOWARD A NEW ELECTROMAGNETICS PART Ш 


TOWARD A NEW ELECTROMAGNETICS 
PART Ш: CLARIFYING THE VECTOR СОМ 


- Electrical Physics Presently Has a Mindset -- 


In examining the foundations of geometry, 
mechanics, and electromagnetics, it becomes strikingly 
clear that substantial -- even grave theoretical errors 
were made early on and perpetuated into the existing 
theory. These errors are now so firmly entrenched that. 
they form a part of the "mindset" of almost all 
physicists, engineers, and scientists. 

So ingrained are these errors and inconsistencies 
that the orthodox scientist/theoretician finds it almost. 
impossible to break out of them. 

The present mindset is analogous to ће 
Newtonian mindset which so fiercely resisted the new 
ideas of relativity, shortly after the turn of the century. 
However, after a few scientists formulated the rules 
and theory of the "relativity mathematics game," a new 
generation of students, not yet so firmly engrained in 
the Newtonian mindset, could grasp the new relativity 
when their teachers expounded it. 

In this short series of papers}? I will roughly 
outline where the founders of mechanics and 
electromagnetics went wrong, and indicate the way to 
correct the fundamental errors. In addition, I will 
briefly point out some of the implications, and speak of 
some direct experimental proof. 


Next Page 
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TOWARD A NEW ELECTROMAGNETIC! 
PART Ш: CLARIFYING THE VECTOR CONCEPT 


NOTES AND REFERENCES 


1. Bearden, T. E., "Comments on the New Tesla 
Electromagnetics: Part I: Discrepancies in the Present. 
EM Theory;" "Part И: The Secret of Electrical Free 
Energy," Tesla Book Company, 1580 Magnolia Ave., 
Millbrae, CA 94030, 1982. 


2. Bearden, T. E. 
Soviet Tesla Weapons," Tesla Book Co., 1981. Also 
Ratzlaff , John T., "Reference Articles for Solutions to 
Tesla's Secrets," Tesla Book Co., 1982. 


3. Note we are applying the rule, "A thing is that. 
which it does, and it does that which it is." Actually 
this is one statement of a fourth fundamental law of 
logic not incorporated by Aristotle. See Bearden, "А 
Conditional Criterion for Identity, Leading to a Fourth 
Law of Logic," DTIS report, available through the 
National Technical Information System, Port Royal 
Road, Springfield, VA 22161. 


4. Specifically, the resulting theory becomes a 
curtailed, special case of the much more fundamental 
electrodynamics and electromagnetics that actually exist 


5. We point out here that measuring a field of force 
existing in the electron gas in a probe of the measuring 
instrument is not at all the same thing as measuring a 
force in the vacuum, nor does it establish that a force 
exists in vacuum. Indeed, it is already well known that 
the FIELD concept itself will not withstand rigorous 
logical examination, For a discussion rather clearly 
showing the present difficulty in defining a field, see 
Robert Bruce Lindsay and Henry Margenau, 
Foundations of Physics, Dover Publications, New 
York, 1963, pp. 283-287. Note particularly on p. 283 
that a "field of force” at any point is actually DEFINED 
only for the case when a unit mass is present at that 
point. It is then illogically ASSUMED that the force 
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continues to exist at the point in the ABSENCE of the 
mass, which of course need not follow at all. On p. 
284, note the similar logical paradox connected with 
the idea of a scalar gravitational potential field. The 
potential (field) is only defined at a point when mass is 
present at that point, .and it is specifically defined as 
the potential energy per unit mass for a particle present 
at that point. IF THERE IS NO MASS PRESENT, 
NEITHER A FORCE VECTOR FIELD NOR A 
SCALAR POTENTIAL FIELD IS DEFINED 
THERE. ASSIGNMENT OF THESE FIELDS TO 
THE POINT IN THE ABSENCE OF THE MASS IS 
AN ASSUMPTION, NOT AT ALL A DEFINITION, 
SINCE A TRUE DEFINITION IS AN IDENTITY, 
THEN THE ENTITY IDENTIFIED (DEFINED) TO 
INCLUDE THE PRESENCE OF MASS IS NOT 
IDENTICAL TO THE ENTITY RESULTING WHEN 
THAT MASS IS ABSENTED. 

To see just how arbitrary and postulational are 
present. "definitions" of mass and force, see Lindsay 
and Margenau, op. cit., pp. 84-101. Also see Richard 
P. Feynman, Robert B. Leighton, and Matthew Sands, 
The Feynman Lectures on Physics, Addison-Wesley, 
New York, Vol.1,. 1963, Fourth Printing July 1966, р.2- 
4 for a definition of the electric field in the context of 
its POTENTIALITY for producing a force. Again, the 
force only exists when a particle of mass is present. 
From these examples, one can see the implication that 
А PHYSICAL FIELD IS SOMETHING SUCH THAT, 
WHEN A MASS IS INTRODUCED INTO IT, THE 
MASS EXHIBITS AN EFFECT. For a "force field," 
this is tantamount to stating that there exists some 
mechanism connected with a field which, in the 
presence of a mass causes a force to be exhibited. In 
that case the force is an EFFECT, not a cause, and 
there is a more fundamental mechanism that. 
GENERATES FORCE ITSELF. See also field 
discussions in Feynman, Richard, The Character of 
Physical Law, M.L.T. Press, Cambridge, MA, March 
1967, 2nd printing September 1967, passim. 


6. While in Europe prior to 1881, Albert Abraham 
Michelson performed his first interferometer 
experiments to determine the velocity of the earth 
through the ether, obtaining essentially null results. At 
the Case School of Applied Science in Cleveland, 
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Ohio, he perfected his interferometer experiment from 
1883 to 1887, assisted by a colleague, chemist Edward 
Williams Morley. By 1887 the results were ready and 
announced. Michelson himself thought his experiment 
had proven Stokes’ theory of an ether dragged along by 
the earth in motion, and thus motionless with respect to 
the earth, This was at odds, however, with certain 
other experiments indicating a moving ether. The 
Michelson-Morley experiment was finally reconciled 
with these other experiments by Fitzgerald's suggestion 
in 1892 that the physical dimensions of material bodies 
are altered when they are in motion. In 1907 
Michelson was awarded the Nobel prize, the first 
American to receive it in the sciences. 


7. See Lindsay and Margenau, Foundations of Physics, 
1963, pp. 324-326; D. C. Miller, "The Ether Drift 
Experiment and the Determination of the Absolute 
Motion of the Earth," Reviews of Modern Physics, 
Vol. 5, p. 203, 1933. Actually the experiments did not 
yield a conclusively null result, but rather showed large 
Systematic trends. For a typical elimination of the. 
systematic trends, see Handschy, M. A., "Re- 
examination of the 1887 Michelson-Morley 
experiment," American Journal of Physics, Vol. 50, 
No. 11, Nov. 1982, pp. 987-990. See Rho Sigma, 
Ether-Technology, CSA Printing & Bindery, Lakemont 
Georgia, 30552, 1977 for several enlightening points 
on the vacuum ether: See A. K. Lapkovskii, 
"Relativistic Kinematic Equations and the Theory of 
Continuous Media," Soviet Physics Journal, Vol. 21., 
No. 6, June 1978 for an abstract describing Soviet 
utilization of the concept of a small particle (called by 
Bearden a quiton, in Quiton/Perceptron Physics, DTIS, 
1973) of the medium. See Belyaev, B. N. , "On 
Random Fluctuations of the Velocity of Light in 
Vacuum," Azvestiya Vysshikh Uchebnykh Zavedenii, 
Fizika, No. 11, Nov. 1980, pp. 37-42, translation by 
Plenum, for discussion of the proven variation of the 
speed of light in vacuum; the velocity of light in a 
vacuum on earth is measured to be higher than the 
velocity of light in the vacuum of deep space. See 
Graham, G. М. & Lahoz, D. G., "Observation of 
static electromagnetic angular momentum in vacuo," 
Nature, Vol. 285, 15 May 1980, pp. 154-155 for the 
first direct observation of free electromagnetic angular 
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momentum in vacuum. See Davies, Paul, "Something 
for nothing," New Scientist, 27 May 1982, pp. 580- 
582 for a discussion showing that modern theories of 
the vacuum reveal that even empty space is seething 
with activity; an ether of sorts emerges from vacuum 
fluctuations due to quantum mechanics considerations. 
See Hooper, William J., "All-Electric Motional Electric 
Field Generator,” U. S. Patent No. 3,610,971, October 
5, 1971 for a generator which produces a gravitational 
or inertial field. Einstein suggested that vacuum, 
complete with electromagnetic and gravitational fields 
be called the ether. Dirac certainly did not abandon an 
ether, for in 1954 he stated "The aetherless basis of 
physical theory may have reached the end of its 
capabilities and we see in the aether a new hope for the. 
future." James Clerk Maxwell derived his famous 
equations based on an ether theory. Sir Arthur 
Eddington also believed firmly in an ether. Sir Oliver 
Lodge actually pointed out the dilemma which yields 
the approach in this paper: writing of the ether in his 
book, The Ether of Space, Harper & Bros., New York, 
1909, he stated: "We have no means of getting hold of 
the ether mechanically; we cannot grip it or move it in 
the ordinary way: we can only get it electrically. We 
are straining the ether when we charge a body with 
electricity; it tries to recover, it has the power of 
recoil... "But when electrical theory was being 
founded, scientists thought of space as something 
rather fixed, and FILLED WITH a thin material ether. 
They did not realize that space itself does not exist. 
except after an observation; before the observation, 
spacetime exists -- indefinite in both length and time. 
They did not know that electrostatic scalar potential in 
fact was spacetime, hence also the vacuum and the 
ether. In assuming that the charge of vacuum is zero 
and that charge and charged mass are identical, they 
hid the answer to the dilemma and placed the 
foundations of electromagnetics on its present unsound 
basis. 


8. The field, of course, is indeed a highly useful 
concept and this author certainly does not recommend 
its abandonment. Instead, he recommends that it be 
placed on a sounder logical basis. 


9. Specifically, they came to feel that the "electric 
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field" which was improperly defined -- was what was 
waving. 


10. In fact Einstein once proposed that the vacuum, 
complete with its electromagnetic and gravitational 
fields, should be called the ether. His proposal was not 
adopted. (See Born, Max, Einstein's Theory of 
Relativity, Revised Edition, Dover Publications, New 
York, 1965, p. 224.) 


11. Particularly from the work of Schrodinger, Born, 
Dirac and others. 


12. For example, see Lindsay and Marge. nau, op. cit., 
pp. 287-288. A physical vector is thought to be defined 
by its magnitude, its direction in space, and its 
transformation characteristics. Actually that is a 
geometrical vector, not a physical vector. It does not 
tell us WHAT A VECTOR CONSISTS OF, but only 
tells us some of its important characteristics. 
Remember that a true definition must be an identity. 


13. Here a reading of Lindsay and Margenau, op. cit., 
pp. 79-81 may prove enlightening. Also note that 
velocity, or L/T considered "at an instant" (stopped), 
represents an idea of "motionless motion" and is ап 
application of the fourth law of logic. For a discussion 
of the fourth law of logic and its usage, see Bearden, 
Thomas E., "A Conditional Criterion for Identity, 
Leading to a Fourth Law of Logic," Specula, Journal of 
the A.A.M.S., P.O. Box 1182, Huntsville, AL 35807, 
combined Vol. 3, No. 4/Vol. 4, No. 3, Oct 1980 - Маг 
1981, pp. 50-57 (also available from Defense Technical 
Information Service). 


14. Note this is an identity of opposites, which 
explicitly violates the three Aristotlean laws of logic. 
See Bearden, "A Conditional Criterion for Identity, 
Leading to a Fourth Law of Logic," loc. cit., 1981. 


15. Again note the fourth law of logic: zero motion 
(the absence of motion) being recognized as a special 
case of the presence of motion. Also, physical reality 
consists of internested levels, and any physical object 
has an internal substructure of nested levels of finer 
structure, extending down into the virtual 
(nonobserved) state. For a vector to model (apply to) a 
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physical object, it itself must be modeled in such 
fashion as to reflect this kind of substructure. Thus the 
use of geometrical vectors as models of physical 
objects in motion is presently flawed in a fundamental 
fashion. 


16. The reader is most strongly urged to read Morris 
Kline, Mathematics: The Loss of Certainty, Oxford 
University Press, New York, 1980 as a prelude to 
understanding what mathematics is and is not, and 
what it does and does not. 


17. Refer to Lindsay & Margenau, op. cit., pp. 79-81 
to see how the ideas of motion and vector are 
inextricably entangled with the idea of a particle. 


18. Call it uncertainty or call it constituency; a 
quantum change is composed of two canonical entities 
inextricably welded together into a single entity. 


19. Time is an unavoidable, nonexclusive constituency 
of the welded quantum. 


20. Simply from the definition of force as 
CONSISTING OF a time- and length-smeared mass 
motion change. 


21. The force is an effect, not a cause. It IS ће 
smeared charged particle. It is CAUSED by a more 
fundamental mechanism. It is the result of the 
combination of (1) a nonzero del phi, and (2) the 
presence of a spinning charged particle. IN A DEL 
PHI, THE SPINNING CHARGED PARTICLE 
ACCELERATES ITSELF! This is the fundamental 
secret of free energy that was suppressed, to bury the 
fundamental work of Nikola Tesla, shortly after Tesla 
was forced to abort his Wardenclyffe attempt to 
provide the world with free energy. 


22. To quote: "The Hertz wave theory of wireless 
transmission may be kept up for a while, but I do not 
hesitate to say that in a short time it will be recognized 
as one of the most remarkable and inexplicable 
aberrations of the scientific mind which has ever been 
recorded in history. " Nikola Tesla, "The True 
Wireless, " Electrical Experimenter, May 1919, p. 87. 
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great nuisance of radio can be completely eliminated, because of the speed 
with which receivers сап be operated; it being possible to throw them in and 
ош of tune by a variation of not more than one thousandth of one per cent of 
the wave length. Tesla also evolved a statie preventor which was successfully 
tested, and proved perfect. 


‘This great scholar and philosopher did not devote his time to electrical 
devices alone, but turned his attention to many other fields. He developed a 
steam and gas turbine, which developed more power than any other motor or 
engine ever built. It developed 20 horse-power for each pound of engine 
weight. This turbine should be used in our present day automobiles, aero- 
planes, and many other land and water vehicles. 


‘This master magician, upon whose inventions this modern world de- 
pends for its existence, spent a fabulous amount of time and money in per- 
focting his inventions, which, as I have stated before, numbered 1,200 up to 
his death in 1943. Perhaps of the total, only a little over 100 are in everyday 
use, and most of them are not known under his name. Tesla invented the 
twentieth century. The general use of his other inventions will make another 
new world, and prevent all future wars, for his greatest invention (that of 
1934) was conceived to prevent war. 


‘This is the idea with which we first experimented at Lake Beauport, 
Quebec, Canada. It includes in its design that which is known today as ra- 
dar, the idea which Tesla invented before the first world war, 


It is interesting to know what Tesla thought concerning "Research". He 
made the following remarks in 1916, quoted from a letter received from Ni- 
kola Tesla to Arthur Matthews, July 9%, 1916. 


“1 have called it material research because I wanted to exclude im- 
material research. Т class under this head pure thought as distinct from 
thought mixed with matter. It is worth while making this distinction, for 
from the youngest to the oldest chemist, it is not always recognized. It is 
very natural for us to think we can think new things into being. Chemis- 
try has advanced only in proportion to the handling of chemical sub. 
stances by some one. When the study of our science was largely mental 
speculation, and the products and reagents largely immaterial, like fire 
and phlogiston, we advanced but slowly. Ages of immaterial, research 
for the philosopher's stone only led to disappointment. Successful results 
in modern times came from following nature, learning by asking and ex- 
perimenting: reasoning just enough from one stage of acquired know! 
‘edge to ask the next question of materials. 


"In speaking of research, I do not mean to confine my thoughts to the 
chemists and their knowledge and literature, but rather to that science 
"which is back of chemistry. We may call it natural science, if we are 
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23. De Beauregard, O. Costa, "Running backwards 
the Mermin device: Causality in EPR correlations,” 


American Journal of Physics, Vol. 51, No. 6, June 
1983, p. 515. 


24. Note the Soviet scientist Kozyrev's experiments 
with time waves. See Kozyrev, N. A., "Possibility of 
Experimental Study of the Properties of Time," 
September 1967, pp. 1-49, in JPRS 45238, May 1968. 
Kozyrev reports real physical effects from the 
oscillation of time. Also, note that scalar potential 
energy of appreciable size with respect to a particle's 
rest energy can force the situation to be relativistic, 
even though the velocity of the particle with respect to 
the velocity of light is small. That is, electrostatic 
scalar potential alone can cause variation in the rate of 
flow of time and hence vary physical characteristics. 
See Bloch & Crater, "Lorentz-invariant potentials and 
the non-relativistic limit," American Journal of 
Physics, Vol. 49, No.1, 1981, pp. 67-75. By inference, 
oscillating the electrostatic scalar potential can produce 
time waves and lead to direct physical effects. 


25. It is already shown in the literature that the 
electrostatic scalar potential (ESP) can affect spacetime 
(ST) in the same manner as velocity. Cf Bloch & 
Crater, op. cit., 1981. Now note that, to any quantal or 
macroscopic observer, the existence of the 4-space 
volume of ST implicit in (At(Av), where v is volume, 
cannot be separated from the existence of the 
subquantal entities that exist therein. We therefore 
DEFINE the magnitude of the ESP as the summation 
of the absolute values of all the internal virtual vectors 
in the (At)(Av) quantum of ST, divided by the absolute 
value (magnitude) of (At)(Av). We take the view that 
no such thing as "unstressed" ST physically exists, and 
that "spacetime" and "stressed spacetime” are 
identical. Hence ESP and ST are one and the same 
thing. Note that this implies that the virtual density of 
ST is variable, and is nothing but the magnitude of the 
ESP. In EM theory, the assumption that the ESP of 
vacuum (Øo) is equal to zero is in serious error. In 
fact, Øo IS "spacetime of the laboratory observer," in 
the new view. 


26. For example, the definition of the electrostatic 
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potential (ESP) is usually taken as "the work which 
must be done against electric forces to bring a unit 
charge from a reference point to the point in question; 
the reference point is located at an infinite distance, or, 
for practical purposes, at the surface of the earth or 
some other large conductor.” (McGraw-Hill 
Dictionary of. Scientific and Technical Terms, ed. 
Daniel N. Lapedes, second edition, 1978, p. 518.) 
Note that this is NOT a definition at all, for it is not an 
identity. Instead, it is the statement that, if an ESP 
exists at a point and a unit charged mass (assumed to 
be at a point) is brought in from infinity toward the 
ESP location point, the amount of work it is necessary 
to expend upon the mass of the particle is equal to the 
magnitude of the ESP. The ESP exists whether or not 
any work at all is expended, and whether or not a 
charged unit mass is brought in. To adequately define 
ESP, we must define its identity, or what it consists of, 
in the absence of mass, since we have conceived the 
ESP to exist at a vacuum point. Further, the definition 
usually taken is completely a 3-space definition. 
Instead, in our new view the ESP is to be taken at a 
point in n-space, where n is equal to or greater than 4. 


27. See Bearden, Quiton/Perceptron Physics, 1973, 
available through the DTIS. See also Bearden, The 
Excalibur Briefing, Strawberry Hill Press, San 
Francisco, CA, 1980, Ultimately all physical 
phenomena are mindchanges in the minds of all the 
observers. 


28. And then assumes this summation value is zero. 
29. See note 25 above. 


30. Bearden, The Excalibur Briefing, Strawberry Hill 


Press, San. 
Francisco, CA, 1980. 


31. СЇ Rauscher, E. A., "Electromagnetic and Non- 
Linear Phenomena in Complex Minkowski Space: 
Tecnic Research Laboratories, 64 Santa Margarita, 
Leandro, CA 94579. Presented at the 1983 March 
Meeting of The American Physical Society in Los 
Angeles, CA 21-25 March, 1983. This is a truly 
remarkable paper of great significance. Rauscher, a 
world-class physicist, has presented a new theoretical 
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model for some rather extraordinary possible 
extensions of present electromagnetics. 


32. Cf Muses, Charles, Introduction to Jerome 
Rothstein's Communication, Organization, and 
Science, The Falcon's Wing Press, Indian Hills, 
Colorado, 1958. The entire foreword by Muses is a. 
remarkable document, which analyzes the structure of 
time itself. See also his profound summary paper, 
"Hypernumbers II" in the January 1978 issue of 


Applied Mathematics and Computation, published by 
Elsevier. 


Next Page 
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TOWARD A NEW ELECTROMAGNETICS 
PART Ш: CLARIFYING THE VECTOR Help support the work 
CONCEPT 


ADDITIONAL NOTES AND REFERENCES 


Although quotes and direct utilization of 
material from these references were not 
incorporated in this paper, the following 
references were also consulted. In addition,’ 
several notes are added for further clarity. 


33. Rupert Sheldrake, A New Science of Life: The 
Hypothesis of Formative Causation, J. P. Tarcher, Inc., 
Los Angeles, CA, 1981. @, the electrostatic scalar 
potential field, in my opinion is actually the 
morphogenetic field that Sheldrake proposes. 


34. Briefly, by a "particle" we mean an entity so 
constructed that, if any part of it changes all of it 
changes. From the viewpoint of the particle, this 
implies that to change is to detect, and to detect is to 
change. Also, internal and external become 
synonymous, in the "detected" sense. The idea of a 
"fundamental particle" in physics actually invokes the 
fourth law of logic implicitly. 


35. Only if a thing dimensionally contains time, can it 
"occupy time." This point is so obvious that one 
wonders how so many of the scientists and 
mathematicians seem to have missed it, By this 
criterion, e.g., mass does not exist in time, a priori. To 
"observe" or detect, in fact, means to stop time, thus 
collapsing the wave function, However, it reduces the 
observable or detectable to a spatial quantity, not a 
spatiotemporal quantity. In other words, the ordinary 
scientific method destroys a part of reality in each 
detection or measurement, yielding only a partial truth. 
not fundamental truth, 


36. Note that electrostatic scalar potential is actually 
infinite-dimensional and hyperspatial. The coverage of 
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this paper is still only a special case. By Tesla 
technology, it is possible to do direct engineering in 
hyperspace -- beyond our present space and time, with 
all that that statement implies. 


37. Bob Sloan, "Nikola Tesla: The Greatest Inventor 
of all Time?" IEEE Antennas and Propagation Society 
Newsletter, June 1983, рр. 9-11. A very succinct 
summary of the importance Tesla played in ushering in 
the modern age. 


38. Gerald E. Brown and Mannque Rho, "The 
structure of the nucleon,” Physics Today, Vol. 36, 
No.2, February 1983, pp. 24-32. Recommended as a 
summary of the new thinking as to the structure of the 
nucleon: a bag containing three quarks, surrounded by 
а cloud of mesons which squeeze the bag. 


39. John J. O'Neill. Prodigal Genius: The Life of 
Nikola Tesla. Angriff Press, P.O. Box 2726, 
Hollywood, CA 90028, new printing 1981. 


40. Margaret Cheney, Tesla: Man Out of Time, 
Prentice-Hall, Englewood Cliffs, NJ, 1981. 


41. John T. Ratzlaff and Leland I. Anderson. Dr. 
Nikola Tesla 
Bibliography. Palo Alto. CA, 1979. Indispensable. 


42. Dr. Nikola Tesla: Selected Patent Wrappers, 
compiled by John T. Ratzlaff, multiple volumes. 1980. 
Available from The Tesla Book Company, 1580 
Magnolia, Millbrae, CA 94030. Tesla's 
correspondence with the U.S. Patent Office, when 
patiently trying to obtain patents. He spent a great deal 
of time trying to convince the Patent Office that his 
inventions would indeed work. Some of them required. 
12 years to obtain, and then were "watered down" in 
the process. 


43. Thomas Commerford Martin, The Inventions, 
Researches and Writings of Nikola Tesla, Originally 
published in 1894 by The Electrical Engineer, New 
York; republished in 1977 by Omni Publications, 
Hawthorne, CA 90250. 


44. Ernest Nagel and James R. Newman, Godel's 
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Proof, New York University Press, 1958. 


45. Yakov P. Terletskii, Paradoxes.in the Theory of 
Relativity, With a Foreword by Banesh Hoffman, 
translated from the Russian, Plenum Press, New York, 
1968. Of particular interest is the discussion on 
particles with imaginary masses, moving faster than the 
speed of light, contained in pp. 104-107. Such particles 
can in principle be experimentally detected. In fact, it 
would appear that the well known exchange of virtual 
particles between two other particles, such that each 
turns into the other, is such a case. (Note that protons 
and neutrons in the nuclei of atoms do precisely this.) 


46. Robert M. Besancon, Ed., The Encyclopedia of 
Physics, Second Edition, Van Nostran Reinhold, New 
York, 1974. Particularly see the discussion on the 
electron, pp. 272-274. Note this discussion predates 
Stanford University's experiments yielding fractional 
charge, though it does point out that several physicists 
had also reported measuring fractional charges on the 
electron. See also the discussions of ionization, 
Michelson-Morley experiment, the photon, and 
propagation of electromagnetic waves. 


47. Robert Eisberg and Robert Resnick, Quantum 
Physics of Atoms, Molecules, Solids, Nuclei, and 
Particles, John Wiley & Sons, New York, 1974. 


48. R. K. Bullough and P. J. Caudrey, eds., Solitons, 
Springer-Verlag, New York, 1980. 


49. James Dale Barry, Ball Lightning and Bead 
Lightning, Plenum Press, New York, 1980. Note 


particularly p.196, for а short discussion on flashless 
discharges. An extensive bibliography is also included. 


50. Harley D. Rutledge, Project Identification, The 
First Scientific Field Study of UFO Phenomena, 
Prentice-Hall Inc., Englewood Cliffs, NJ, 1981. 


51. John J. Reitz, Frederick J. Milford, and Robert W. 
Christy, Foundations of Electromagnetic Theory, Third 
Edition, Addison-Wesley, Reading, MA, 1979. 

52. The entire series of handbooks by William Corliss, 
dealing with anomalies and unusual natural phenomena 
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of all kinds. Corliss is a national treasure, and his 
handbooks are absolutely indispensable. 

See particularly his Handbook of Unusual Natural 
Phenomena, The Sourcebook Project, Box 107, Glen 
Arm, MD 21057, 1977 and his Lightning, Auroras. 
Nocturnal Lights, and Related Luminous Phenomena, 
1982. 


53. Bernard d'Espagnat, Conceptual Foundations of 
Quantum Mechanics, W. A. Benjamin, Menlo Park, 
CA, 1971. 


54. D.W.G. Ballentyne and D.R. Lovett, A Dictionary. 
of Named Effects and Laws in Chemistry, Physics and 
Mathematics, Fourth Edition, Chapman and Hall, New 
York, 1980. Check this neat little book to discover. 
some very odd effects in materials 


55. David Bohm, The Special Theory of Relativity, W. 
A. Benjamin, New York, 1965. 


56. Albert Einstein, Relativity: The Special and the 
General Theory, Crown Publishers, New York, 1961. 
See particularly the discussion of relativity and the 
problem of space, in Appendix V. 


57. Edwin F. Taylor and John Archibald Wheeler, 
Spacetime Physics, W. H. Freeman and Co., San 
Francisco, 1966. Note particularly the discussion on 
observers and frames in the first two dozen pages. On 
p.19, note that the notion of a frame requires an infinite 
observer distributed through each and every "point" 
that was clock-synchronized in a frame. Since all 
observers are localized, a better idea is to realize that 
all the "external" modeling just represents the relative. 
changes inside the physical detection system of the 
observer himself/herself. All detection/observation is 
totally inside the physical observer. 


58. Paul Edwards, Ed. in Chief, The Encyclopedia of 
Philosophy, Vols. 1-8, Macmillan Publishing Co., New 
York, 1967. 


59. Michael A. Persinger and Gyslaine F. Lafreniere, 


Space-Time Transients and Unusual Events, Nelson- 
Hall, Chicago, IL, 1977. 
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60. John David Jackson, Classical Electrodynamics, 
Second Edition, John Wiley & Sons, New York, 1975. 


61. James Clerk Maxwell, A Treatise On Electricity & 
Magnetism, Vols. 1 & 2, Third Edition, Dover 
Publications, New York, 1954. An unabridged, 

slightly altered, republication of the third edition, 
originally published by the Clarendon Press in 1891. 


62. Jack S. Greenberg and Walter Greiner, "Search for 
the sparking of the vacuum," Physics Today, August 
1982, pp. 24-32. A beautiful summary article on the 
present concept of the vacuum, from the standpoint of 
quantum mechanics and quantum field theory. 1 
specifically urge anyone interested in tapping the 
vacuum energy to read this article. 


63. Max Jammer, Concepts of Mass, Harvard 
University Press, Cambridge, MA, 1961. Recipient of 
the monograph prize of the American Academy of Arts 
and Sciences for the year 1960 in the field of physical 
and biological sciences. This book, strange as it may 
seem, was the first monograph to subject the notion of 
‘mass to an integrated and coherent historical 
investigation, something which had never before been 
done. The reading of this book is an absolute must for 
anyone seriously concerned about whether or not 
science speaks fundamental truth, or to what degree it 
does so. Most scientists assume foundations concepts 
such as "field," "force," "mass," "time," etc. are well- 
defined and well-understood in physics, since they are 
ubiquitous and so familiar. In fact, none of the 
absolute fundamentals in the foundations of physics is 
unambiguously understood! 

The last paragraph by Jammer is illuminating: 
"The modern physicist may rightfully be proud of his 
spectacular achievements in science and technology. 
However, he should always be aware that the 
foundations of his imposing edifice, the basic notions 
of his discipline, such as the concept of mass, are 
entangled with serious uncertainties and perplexing 
difficulties that have as yet not been resolved." 


64. G. Burniston Brown, "Gravitational and inertial 
mass," American Journal of Physics, Vol. 28, p. 475, 
1960: "...one of the most astonishing features of the 


hup chenireorg/bookspar/addtonal%20notes htm (5 o£ 6)24.112003 21:28:44 


TOWARD А NEW ELECTROMAGNETICS PART Ш 


history of physics is the confusion which surrounds the 
definition of the key term in dynamics, mass." 


65. Whittaker, Sir Edmund, A History of the Theories. 
of Aether and Electricity, Vol. 1: The Classical 
Theories, and Vol. 2: The Modern Theories 1900- 
1926, Harper Torchbooks, Harper & Brothers, New 
York, 1960. 


66. Weyl, Hermann, Space -- Time -- Matter, Fourth 
Edition, translated from the German by Henry L. 
Brose, Dover Publications, New York, 1922. 


67. Jammer, Max, Concepts of Space: The History of 
Theories of space in Physics, Second Edition, 
Foreword by Albert Einstein, Harvard Univ. Press, 
Cambridge, MA, 1969. 
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CONCEPT 


— It Started With Geometry and Grew -- 


At the very beginning of what we call the 
"scientific period,” mathematics was both king and 
queen, and Euclidean geometry was its handmaiden. 
So we ask, "What precisely is geometry?” Here we are 
not interested in a "textbook" answer, but in an answer 


indicating what geometry really does. In other words, 
with what does geometry concern itself, and what is the 
fundamental nature of those things with which it 
concerns itself? 

Briefly. geometry — at its foundation -- is totally 
spatial. Itis fitted to, and expressed in terms of, the 
TOTAL ABSENCE OF MASS. Thus the geometer 
deals in abstract, massless entities called "points," 
"lines," "planes" etc. When the geometer speaks of 
"motion," he speaks of a time-smeared, length-smeared 
point. Geometry at heart is massless, and a "geometer's 
vector" is a highly specific type of "system." In fact, it 
represents the "time-smearing" and "length-smearing" 
of a point. A priori, the fundamental concept of the 
geometrical vector has taken a "spatial" entity and 
introduced a hidden involvement with "time." 

Modern mathematics and physics have 
followed an intertwined development for several 
hundred years. And both sprang as offshoots of the 
original work of the geometers. Let us briefly sketch 
the overall path of interest taken by these two 
developing disciplines. 

With the advent of Descartes's fundamental work, 
algebra was combined with geometry to yield analytic 
geometry, a new and powerful mathematical tool. 

With the invention of calculus by Leibniz and Newton, 
both mathematics and physics received a giant 
impetus. Differential geometry and vector 
mathematics arose in full splendor and, in physics, 
mechanics leaped to the forefront with Newtor 
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careful. It includes for my present purposes, all philosophy based on 
measurable facts. Psychology and therapeutics come under this head, s0 
do electricity, anatomy and physics, chemistry and biology. These are 
inquisitive sciences, where the answers come from asking questions of 
nature. If T can leave with you even a faint impression of the importance 
of new knowledge, the strength to be gained from its acquirement, and 
the pleasure in the process itself, 1 shall feel repaid. So much useful 
pioneer work in all fields has been done with simple material equipment 
coupled with good mental equipment, that it almost seems as though this 
was the rule. The telegraph and telephone started with a few little 
pieces of wire wound by hand with paper insulation. The basic work on 
heredity was carried out by an Austrian monk with a few garden peas. 
‘The steam engine came from the kitchen fire. There was, however, the 
same general kind of mind behind each one of these discoveries, THE 
MIND OF THE TRAINED INQUIRER” 


Most people have never heard of Tesla, yet he was the world’s greatest 
inventor in all history. He obtained more revolutionary patents than anyone 
in history. Science accords to him over seventy-five original discoveries, not 
mere mechanical improvements. Tesla was an originator, a pioneer blazing 
the trail. Aside from this, he was a discoverer of the highest order. When he. 
died in 1943, he left the world richer by over a thousand inventions that God 
had allowed him to conceive. With his passing, I lost a very old friend, and 
because of my intense admiration for him, I wrote “Tribute to Nikola Tesla” 
which was published by a number of newspapers, and which is included in 
this work as Chapter 12, Part II 
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profound work. 
But the mechanics made a most fundamental 
error when they simply applied the geometer's vector to 
а mass, to produce -- so they thought -- a mass vector. 
That which rigorously applies only to the absence of 
mass cannot be so lightly applied to the presence of 
mass without the risk of serious limitations in the 
resulting theory. The precise difference between a 
geometer's massless vector and a mechanic's mass- 
vector is one of the issues to be developed in this th 
As rapid development continued in mechanics 

and mathematics, certain physicists were involved in 
intense experimental work on charged matter, 
becoming the first electricians, Both the preceding 
mathematical ideas and constructs as well as the 
preceding (partially erroneous) mechanics constructs 
and ideas were applied by the electricians, struggling 
with their pith balls, cat fur, and glass rods to 
understand, quantify, and model electrical forces and 
the phenomena of charged matter. In other words, the 
electricians strove to formulate the physics and 
dynamics of charged matter and its interactions by 
simply "adding to" the work of the geometers and 
mechanics. Here again, a fundamental logical error 
was made. That (geometry) which a priori applies only 
to the absence of mass, and that (mechanics) which a 
priori applies only to the absence of charge, cannot be 
lightly applied to the presence of charged mass (both 
s and charge)! without risking the incorporation of 
ave limitations in the resulting theory. 

After the profound work of Maxwell, the idea of 
FIELDS OF FORCE became more prominent, until the 


field concept ruled the day. The electricians 
continued, pushing the idea of fields into space and 
vacuum itself, along the way inventing the idea of 
"charge effects" existing even in the massless vacuum, 
with concomitant fields. Meanwhile, they had 
thoroughly confused chargeless point-smeared, 
chargeless mass-smeared, length-smeared and time- 
smeared vectors. 

After a set of fundamental experiments designed 
to detect motion of the material ether yielded 


ma 


g 


essentially null resultsÉ, Michelson and Morley were 
regarded as having completely disposed of the ether — 
even though the experiments only disposed of material 
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ethers, and not Lorentz-invariant non-material ethers 
Maxwell's equations and the field concept were 


elevated to profound importance Then, after 
Einstein's fundamental relativity work shortly after the 
tum of the century, the ether concept faded away and 
the field concept reigned supreme. Indeed, in their 
enthusiasm the interpreters of relativity went so far 
to affirm that one can have a wave without any 
medium; that is. that something can be moving 


(waving) without anything there to тоуе! And with 
great glee they pronounced the final end to the idea of 
"ether" as a medium, even though Einstein himself 


never did any such thing. With the advent of 
Einstein's General Theory of Relativity, even matter 
came to be regarded as just a special "kink" or 
curvature in spacetime or "vacuum nothing.” 

Quantum mechanics arose and even certainty and 
determination fell. Chaos, probability, and randomness 
now assumed the ruling position. Probability waves 


(and probability fields) arose, as did quantum fields 
of various kinds. The intermingling of these concepts 
with the concepts of electrodynamics pushed the idea 
of the field even farther into esoteric realms. 

The point is, each of these developing disciplines 
incorporated and built on the foregoing disciplines. 


From the beginning of geometry, there was no rigorous 
2 
definition of a vector, and there is none today.“ From 


the beginning of mechanics, in their foundations the 
theorists made grave logical errors by incorporating the 
geometer's vector; errors so great that today mechanics 
and electromagnetics are severely flawed, as is 
everything that came after them and built upon their 
illogical foundation 
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— Points and Motion -- 


It is my purpose in this paper to expose in a very 


simple fashion the most basic errors that were made. 
3 


One basic error involves the idea of motion itself. 
In formulating concepts of motion, the 
geometers used a "point in motion" to determine or 
specify, for example, velocity. Now a "point" is a static 
concept a priori. To determine (or even to think and 
perceive) motion, one must determine that it occupies 
two different points (positions or locations) at two 
different times, yet consider both points at the same 
time, Indeed, that is precisely what the arrow means 
that is used to represent a vector, A "point in motion" 
therefore represents a contradiction of opposites. That 
is, it represents the idea that "that which is motionless 


has motion." “* Even with this, there is a difference in 
a spatial point and a spatiotemporal (spacetime) point. 
To exist at all, a spatial point must be moving in time: 
in other words, it is a spatiotemporal line, even if it is a 
static spatial point. 

Vector analysis was constructed in the abstract -- 
again, a massless point in motion possessed or 
constituted a velocity vector, etc. In massless ( and 
timeless) space, FIELDS were defined: "scalar" fields 
constituted the assignment of a simple motionless 
number (magnitude) to each spatial point, while 
"vector" fields constituted the assignment of a "simple 
vector" (magnitude and velocity) to each spatial point. 
But the MATHEMATICAL vector system consisted of 
massless (point) motional relationships, recognizing 


s 
zero motion as a special case of motion. 

Of course mathematics development was also 
always intertwined with practical problems. With the 
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sustained application of mathematics to gross physical 
material problems, mechanics slowly arose. 

These developments required decades and even 
centuries to occur completely. All along the way, 
innovations and changes -- and additions to the 
mathematical formulism were being derived and taught 
to students as the "natural" system of reality. A 
permanent mindset was being forged, 

Indeed, mathematics was regarded as THE single 
human expression of fundamental truth, Not until 
Godel's work in the twentieth century did it become 
evident that MATHEMATICS IS SIMPLY A GAME 
PLAYED ACCORDING TO ASSIGNED RULES, 
AND THERE IS NO ULTIMATE TRUTH IN 


MATHEMATICS ALONE. It is a most useful game, 
of course, since it is the game fitted to perception. 

Thus it applies, essentially, to whatever can be 
perceived. But to be applied to physical systems, it 
must be changed, altered, updated, and fitted as the 
perceiving/detecting instruments become ever more 
subtle, 
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— Four Types of Vectors Actually Emerged -- 


As the physical sciences slowly developed and 
incorporated abstract geometry and mathematics, in 
actuality four major types of vectors and two major 
states of observation evolved, although this fact did not 
become apparent to the scientists. Specifically, the 
mathematicians and scientists failed to recognize the 
differences in the four types of vectors, hopelessly 
intermingling them and confusing them as a single 
class of vector. Further, they did not appreciate that a 
fundamental vector conceptually is a UNITARY 
SYSTEM, and the system represented by one of these 
four types of vectors utilizes and is comprised of 
different components, "welded together with no seam 
in the middle." 

Conceptually (and from a systems viewpoint), 
the four types of vectors are (1) the chargele: 
massless spatial system vector (geometer's vector), (2) 
the uncharged mass system vector (mechanic's vector), 
(3) the charged mass system vector (electriciai 
vector), and (4) the charged space system vector 
(advanced electricians vector). These four 
fundamentally different vectors аге shown in Figures 1, 
2, 4, and 9 in a simplified manner. 

The major problem was that, beginning with the 
geometer's vector, these four major types of vectors 
were not treated as systems. Instead, their "vector" 
aspects were hopelessly confused and intermeshed, and 
no distinctions were made between them. And in the 
foundations of the mathematical constructs, time- 
smearing was not recognized at ай. 
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— Quantum Mechanics Compounds the Problem -- 


In addition, the two presently recognized 
observation states -- observable and nonobservable 
(virtual) -- were of course unknown to the early 
geometers and electricians, and these ideas were not 
incorporated directly into the theoretical foundation, 

From particle physics and quantum mechanics, 
we now understand that physical reality is structured of 
an observable state, underlaid with an infinite number 
of ever finer, successive levels of virtual 
(unobservable) states. At least reality is mos 
accurately modeled in that fashion, according to 
particle physics today. 

It is also well known, for example, that at the 
most fundamental level, one cannot actually separate 
nonmotion from motion (which implies, for example, 
that one cannot separate mass and velocity). In other 
words, a "mass in motion” idea is actually incorrect, at 
the most basic level. What actually exists is a sort of 
"smeared mass". That is, "mass-motion" is 
fundamentally what exists, not mass IN motion . 

Actually, all that the Heisenberg Uncertainty 
Principle implies is this fact: If one examines the 
concept of "static (non-smeared) thing in non-static 
(smeared) motion", in ever finer detail, one reaches a 
degree of fineness where the "smearing" is paramount 
and one cannot have an un-smeared or "separate static 
thing" to be in motion, Instead, one only has the 
smeared, 4-dimensional spacetime entity, without 3- 
dimensional spatial separations. 

This means, for example, that at the most basic 
level, it is actually incorrect to represent a momentum 
with a little static particle of mass connected to a 
spatial velocity vector. It is incorrect to think of the 
system as comprised of TWO SEPARATE ENTITIES, 
(1) amass, and (2) a massless spatial system velocity 
vector (a geometer's vector). 

We mention in passing that, presently, we 
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understand that every particle is continually 
accelerating. First, the particle has spin, which 
involves rotation, which means that every "part" of the 
periphery of the particle is accelerated toward the 
center axis of spin. Second, every particle is 
continuously "fluctuating," and these fluctuations are 
accelerations. Further, we must consider any change 
such as an acceleration -- as existing in a small time 
increment, and occurring in a small length increment. 
Thus mass particles actually exist as (mass x 
acceleration x time x length). This of course has the 
dimensions of ACTION or angular momentum. The 
"real" world of physical matter, then, is composed of 
building blocks of action, called "quanta." Any other 
physical "quantity" must be obtained by fissioning 
(differentiating) the action quantum, For this reason, 
quantum mechanics presently must postulate that to 
every observable there corresponds an operator. 
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-- To Summarize Briefly -- 


Let us now summarize these concepts and further 
examine their impact. 

In physics, there must actually exist four major 
KINDS of vectors, rather than just one as prescribed by 
present interpretation. These vectors are "built" 
starting with four major kinds of particles These are: 
(1) the spatial point, (2) an uncharged mass particle, (3) 
а charged mass particle, and (4) a charged spatial 
point. Further, each of the four vectors at its most 


fundamental level (that is, at the quantum level)" is 
actually an inseparable, unitary SYSTEM welded into a 
single undivided entity containing time and existing 


nonexclusively in time. When we look at or 
represent the so-called "parts" of the system, we are 
looking at them before they are welded together into 
the physical vector. That is, whenever we speak of 
"parts, " we imply that a "cutting" or "differentiating" 
action has been implied to separate the system into 
such "parts." 

From such considerations, four different kinds of 
system vectors result. 
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(GEOMETER'S VECTOR) 


Figure 1. Uncharged spatial (massless) system vector. 


UNCHARGED SPATIAL (MASSLESS) SYSTEM 
VECTOR 
— (Figure 1) -+ 


This is the geometer's abstract vector, consisting 
of a "point in motion." (Actually, it is a "smeared 
point," for example.) However, so ingrained is the 
concept of a "point in motion” velocity vector that we 
now consider it to be "natural" because of its total 


familiarity. But simply ask, "WHAT is in motion?" 
and you immediately see the difficulty. To have a 
WHAT, one must "stop the action" (detect or measure), 
separating "static" from "non-static." Acceleration and 
other vectors, etc. have also been derived by the 
geometer and utilized in similar fashion. All are 
massless. 
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(MECHANIC'S VECTOR) 


Figure 2. Chargeless mass system vector, 


CHARGELESS MASS SYSTEM VECTOR 
= (Figure 2 


This type of vector actually is the essential vector 
of mechanics, involving mass-motion (momentum), 
force (mass-motion change), etc. The fundamental 
difference between this type of vector and the 
geometer's vector is the presence of smeared mass 
existing in time (i.e., mass-time), welded together with 
a geometer's vector, but with no seam in the middle, 
into a new kind of "vector" AS A SYSTEM. The 
vector is the SYSTEM EXISTING IN TIME . 

To illustrate: 

"Momentum?" is more properly referred to as 
"mass-motion" rather than "mass in motion." That is, 
at the fundamental level, the mass is NOT "separate" 
from its motion. It is NOT separated from the time in 
which the smearing occurs. The idea of momentum, 
however, is really to express the time-density of the 
mass-smeared-through-length. It is, in other words, the 
time rate of length-smearing of mass. Now in our 
minds we have conceived that 
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All electrical machinery using or generating alternating current is due 
to Tesla. High-tension current transmission without which the modern world 
would be dead, is all due to the genius of Tesla. The world did not know of 
‘Tesla because he committed the unpardonable crime of not having a perma- 
nent press agent to shout his greatness from the housetops. ‘Then too, most. 
of his inventions, at least to the public mind, are more or less intangible on 
account of the fact that they are very technical and therefore do not catch the 
popular imagination. ‘The trouble with Tesla was that he lived at least a cen- 
tury ahead of his time. He was often denounced as a dreamer even by well 
informed men. 


He was called erazy by others who should have known better. For Tesla 
talked in a language that most people did not understand and still do not. 


In 1893, three years before anyone else made any attempt to use wire- 
loss telegraphy (radio), Tesla first described his system and took out patents 
оп a number of novel devices, which were then but imperfectly understood. 
Even the electrical world at large laughed at these patents. But, large wire. 
less interests had to pay him tribute in the form of real money, because his 
"fool" patents were recognized to be fundamental. He actually antedated 
every important radio invention. Tesla was a man of extraordinary knowl- 
edge. He was remarkably well read and had a photographie memory 
whereby it was possible for him to recite page after page of nearly every clas- 
sical work, — be it Goethe, Voltaire, or Shakespeare. He spoke and wrote 
twelve languages. He was an accomplished caleulator, who had little use for 
tables and text-books, and held the slide rule in contempt. Tesla received 
numerous honours and distinctions of all kinds. He was a knight of several 
orders, holder of many titles and diplomas. Many extraordinary distinctions. 
were offered to him, which he declined. One instance is very interesting. 


At the announcement of Tesla's high frequency discoveries, while the 
former Emperor of Germany was all powerful and great men were eager for 
his favors, Tesla received an invitation from him and the Empress to repeat 
his celebrated experiments at the Royal Palace in Berlin. He forgot all about. 
it and did not answer for one year, when he politely apologized for his inabil- 
ity to avail himself of the honour. Later the invitation was renewed and 
nearly two years passed before Tesla answered to the same effect. After a 
lapse of time, however, upon the announcement of another important inven- 
tion, he received the invitation for the third time, with the assurance that an 
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Б = mov a) 


where, by the symbol © we mean "coupled to"; but we 
actually have 


Р = (nv) e 


where we are not allowed to separate (even in thought) 
mand У. Quantum mechanics agrees with this 
essentially, because В is a canonical variable linked to 
length, in any observable physical change. (The 
REASON p is canonically linked to AL is because Б 
is the time-rate of length-smearing of m. If there is no 
length, there is no length-smearing of m to have a time 
rate OF in the first place.) 

Note that, not only is 


B = (mv) в) 
but also 
Ps (mv) @ 


which is a much stronger and quite different statement. 
That is, B is IDENTICALLY (MV ), not just 


calculably EQUAL TO (m)(V). This means that P is 
a SYSTEM that is COMPRISED of mass-motion. 
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-- What Force Is -- 


We now note that force, for example, is -- and 
may be defined as ~- the time-rate of change of 
momentum, or 


F = а/а(р] © 


and this identity states that a force -- any force is 
COMPRISED OF time-changing "mass-motion.” As 
such, the force vector is a mass-system vector, not just 
а massless spatial vector. Fundamentally, this mass- 
system vector is a totally different creature from a 
massless spatial vector. Our present manner of 
considering force as a geometer's vector "separately 
applied to" a mass particle is completely erroneous at 
the quantum level. Instead, fundamentally force is 
always a mechanic's vector. Force is an EFFECT, not 
a CAUSE. 

And here mechanics made a most fundamental 
error, in not recognizing the difference between its kind 
of vector and that of the geometer. 
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TOWARD A NEW ELECTROMAGNETICS 
PART Ш: CLARIFYING THE VECTOR CONCEPT 


Force and Hertzian Waves Cannot Exist in Vacuum — 
Note that one cannot have an observable "force 


vector" existing’ in vacuum a priori. 
For example, we have the definition of force as 


rest (6) 


or 


Р 


[ma + hv] O 


and we see that, rigorously, a force vector CONSISTS 
OF (not, "is equal to") a time-changing mass-motion 
vector system. IF THERE IS NO OBSERVABLE, 
ACCELERATING MASS PRESENT, THEN THERE 
CAN BE NO OBSERVABLE FORCE PRESENT. 
The mass can accelerate in time (increase or decrease 
of mass) or space (increase or decrease of velocity) or 
both. 

Observable force CANNOT exist in vacuum (in 


the absence of mass), a priori 22 
However, assume for a moment that one could 

have a massless force vector, as assumed in present 
electrical theory. Let this force vector appear at a point 
in the vacuum. Since the vacuum has zero observable 
mass, it would have zero inertial resistance to this 
hypothetical observable force — hence the observable 
force would instantly produce an "infinite" acceleration 
of its point of application, vanishing with it into the 
infinite distance. Therefore our fictitious force would 
disappear the instant it appeared! In any case, it could 
not be retained at a point in the vacuum for any finite 
length of time, however small 

The direct implications are that (1) something 
other than an observable electrical force field exists in 
the vacuum, and (2) there must exist a more 
fundamental mechanism by which this "something 
else" generates or CREATES a force on/of a moving 
electrically charged mass. (Note again that, at the most 
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basic level, any particle of mas quivering, in 
motion, and accelerating. from quantal considerations 
alone.) 

Thus immediately we have discovered something 
unique about so-called "force-fields" in vacuum: for 
example, about gravitational field, electrical field, and 
magnetic field (and the strong force and the weak force. 
as well). These fields do not exist at all as ordinary 


force vectors — and real force fields -- in vacuum! Е 


and В fields, e.g., are defined in terms of force per unit. 
electrical charged mass and magnetically charged 
mass, respectively. In the absence of mass, they cannot 
exist 


And this in turn means that transverse E-H field 
waves (Hertzian waves) cannot exist in a vacuum. 
Indeed, they appear on, and ARE CONSTITUTED of, 
the charged-mass-motion that changes, and they appear 
where such change occurs, as a result of an introduced. 


mass But in the absence of the spinning charged 
particle of mass, they do not exist as force fields at all. 
Hertzian waves exist in a transmitting whip 
antenna, for example, in the oscillating electron gas 
along its length. Something else entirely different 
exists in vacuum between the transmitting antenna and 
the receiving antenna. Then in the receiving antenna, 
Hertzian waves again exist in the oscillating electron 
gas along its length. (See Figure 
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Figure 3. Detection of "transverse" and 
longitudinal waves 


This is interesting, for Nikola Tesla stated 
several times that HERTZIAN WAVES CANNOT BE 
PRODUCED IN A VACUUM, NOR CAN THEY 
TRAVEL IN A VACUUM: 

Tesla was correct, as we are beginning to see. 

We shall later return to show in what form so- 
called "force-fields" actually exist in vacuum. 

For now, I point out that 1 am stating a 
fundamental change to all of physics, including both 
mechanics and electromagnetics, 
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(ELECTRICIAN'S VECTOR) 


Figure 4. Charged mass system vector. 


— CHARGED-MASS-SYSTEM VECTOR -- 
— (Figure 4) -- 


The third type of vector we meet is the vector 
mass system where the mass is charged. First, we point 
out a serious error in present electromagnetic (EM) 
theory. That is, in present theory it is implicitly 
assumed that 


q (8) 


In other words, "charge" and "charged mass" are 
erroneously assumed to be identically the same thing. 
In the days when electricians were playing with 
pith balls and striving to uncover the secrets of 
electricity, they knew nothing at all about the virtual 
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state, and consequently nothing about a "virtual particle 
flux” on a particle of mass causing (and comprising) 
the "charge" of that mass. 

Today, of course, we know from particle physics 
and quantum mechanics that the "charge" on an 
observable particle of mass IS due to a flux of virtual 
(nonobservable) particles on and off the mass of the 
observable particle (see figure 5). A charged mass is 
thus presently known to be a SYSTEM: a massless 
charge flux, coupled to a bare particle (chargeless 
mass) constitutes a "charged particle." 


d 


e| м” 
сря 


Figure 5. The "charge" on an electron mass consists of 
a flux of virtual particles on and off the mass. 


Thus, actually the "charge" is the virtual 
(unobservable, or SPATIO-TEMPORAL) flux to and 
from the observable SPATIAL particle of mass. So, 
rigorously, 


ч am [ 

But instead, 

9 = [d/dm(q,] (10) 
and this is a definition and therefore an identity. This 
definition alone affects all present electromagnetics 
theory. 

To illustrate: In founding electrical theory, early 

scientists dealt with forces generated by charged 


masses (for example, charged pith balls). They later 


hup chenire orgbooksiparilchargedmass um (2 of 7)24.11.2003 21:29:35 


TOWARD A NEW ELECTROMAGNETICS PART Ш 
extrapolated the experimental results they obtained (or 
thought they obtained) with the smallest charged mass, 
а charged particle. In Figure 6, I show the classic 
situation for derivation of the idea of E-field (except 
we have used an electron for our test charge, rather 


than a pith ball). 
7 
A СЯ 


ma 


FIXED 
"STATIC" 
CHARGE 


A negatively charged test mass qm. 
(for example, an electron) brought 

into the vicinity of a fixed charged 
mass Gm, experiences an acceleration 

as sh . At the quantum level, the 
smeared electron cannot be separated 
from the smearing, and it BECOMES the 
charged-mass-motion-changing vector Fema 


Figure 6. A test charge (charged mass) brought near a fixed charge 
(charged mass) experiences an acceleration. 
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Now note that what actually happens is that the. 
unrestrained test charge becomes a CHARGED MASS 
SYSTEM VECTOR (a "smeared charged mass-motion 
changing"). The "test charge" BECOMES a charged mass 
force vector; it does not have a separate geometer's vector 
"appear on iL" What actually happens is shown in Figure 


7 
е” 

= _‌ a 
Fon = BOXE 
De 


Figure 7. A charged-mass-system vector. 


That is, in the simplest (nonrelativistic) case, for an 
electron what happens is 


Реп = [ag moa] ар 


and this is a DEFINITION. That is, considered instantly, 
the electron exists as a charged-mass electrical force 
CONSISTING OF/COMPRISED OF a charge Пих qe 
canonically coupled to a mass, with that subsystem then 
canonically coupled to a spatial acceleration vector, ALL 
AS A SINGLE ENTITY, WITHOUT ANY "SEAMS" 


BETWEEN ITS "PARTS." The F, IS THE 
ELECTRON SYSTEM ITSELF; it is NOT a "spatial 
vector." Rigorously, it does not exist in the absence of the 
smeared electron mass, a priori 

Again, in assuming this force exists in the absence 
of the smeared mass of the moving particle, 
electromagnetics theory is in serious logical error. 

Referring back to Figure 6, we see that, if we repeat. 
the experiment many times and with the test charge in 
many locations, we have the situation shown in Figure 8. 
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Figure 8. Repeating the "test charge” experiment. 


Itis found that, rigorously, 


where F is a charged mass system vector. Erroneously, 


this has been stated one way or another ав 


у „(4142 
[F| «| a» 
т | 


where Ё is assumed to be a spatial system vector. Further, 
this confusion has been carried over into the definition of 


the E-field as 
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altogether unusual honour was reserved for him. “Well, boys,” said Tesla to 
his assistants after he laid the invitation aside (and which he never an- 
swered)”, the Emperor must be a great man. I do not think that I would be 
capable of acting in this way if I were in his place.” 


Perhaps the most remarkable tribute was paid to him when he made 
his famous experiments in Colorado in 1899. It was by J. Pierpont Morgan, 
the elder, who donated $150,000.00 which enabled Tesla to produce artificial 
lightning and incidentally, to electrify the entire earth. Some of Tesla's in- 
ventions were of far-reaching importance in the two world wars. 


‘The resources and productive powers of the entire World, were greatly 
increased through extended use of his system of alternating current trans. 
mission and transformation of energy. Millions of horsepower of water falls 
have been harnessed by this means, thus saving a large output of coal and oil, 
‘The rail roads have been completely revolutionized by the use of his ideas, such 
as the induction motor and electrical inventions of many kinds, His ideas also 
revolutionized the steel industry and operation of factories. Without going too 
deeply into the matter, it ean be said with truth that without his inventions, we 
would have no electrie light or power, no long distance telephones, no radios or 
television, no moon rockets, no radar, no motor cars, no dishwashers, no elee- 
tric heat, no remote controls of any kind, no electric organs. There are many 
others, but with those few, the world would be back a hundred years. 


‘The following is only a partial list of terms adopted and published in 
honest textbooks and technical works. I say honest because, in recent years 
the name of Tesla has been left out. However, one has only to consult the pat- 
ent office, to know that they are all Tesla's inventions. 


> Tesla two-phase, three-phase, multi-phase, poly-phase systems 
of power transmission, 


> Тода principle, Tesla rotating magnetic field 
> Tesla rotating magnetic field transformer 

> Tesla induction motor, Tesla split-phase motor 
> Tesla system of distribution, 


> Tesla rotary transformer, Tesla system of transformation by 
condenser discharges, Tesla eoil, Tesla oscillation transformer. 


> Tesla electrical oscillator, Tesla mechanical oscillator. 


> Tesla high frequency machines, Tesla dynamo-clectrie oscillator. 


'S PART Ш 


(14) 
ст 

In this definition, E -- which is a charged mass system 

vector -- has been confused as a charged spatial system 


vector, where F is regarded simply a spatial system 
vector! Actually, the definition of the E-field should be 


B. n 
cm = (15) 
m 
ст 
where E^, is a charged mass system vector. Failure to 


properly define the E-field has caused the conception of 
the E-field to be falsely perpetuated as existing in vacuum. 


The E-field is TREATED this way in present EM 
theory. Hence present theory falsely assumes that the 
observable E-field can exist in vacuum. 

What actually exists in space, E-field-wise, is a 
special kind of ordered virtual state pattern in a series of 
spinning "scalar" fields. This virtual state pattern or 
"shadow vector" field will be explained later. 

Note again that one cannot have a "force vector" 
existing in vacuum - a priori. 

However, assume for a moment that one could have 
a massless force vector, as presently assumed. Let this 
force vector appear at a point in the vacuum. Since the 
vacuum has zero observable mass, it would have zero 
inertial resistance to this hypothetical observable force 
hence the observable force would instantly produce an 
"infinite" acceleration of its point of application, vanishing 
with it into the distance. Therefore our fictitious force 
would disappear the instant it appeared! In any case, it 
could not be retained at a point in the vacuum for any 
finite length of time, however small. 

The direct implications are that (1) something other 
than an observable electrical force field exists in the 
vacuum, and (2) there must exist a more fundamental 
mechanism by which this "something else” generates or 
CREATES a change on/of an accelerating electrically 
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charged mass particle. (Note again that at the basic level, 
any particle of mass is ALWAYS quivering and 
accelerating, from quantal fluctuation considerations 
alone.) Causality has no arrow тісгохсорісаПу 22 
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(ADVANCED ELECTRICIAN'S VECTOR) 


Figure 9. Charged spatial (massless) vector. 
-- CHARGED SPATIAL (MASSLESS) VECTOR -- 


We recognize now that 
а. Bam (16) 


and that q, is simply the virtual-particle flux that 
constitutes charge -- and indeed constitutes vacuum 
itself! 

We DEFINE vacuum, based on Figure 5, as 
shown in Figure 10. 
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There is no "emptiness filled 
with charge.” Rather, there is 
massless charge, from which 
emptiness is constructed, and 
9 from which spacetime is con- 
structed, and from which UEM 
? ЖЕ and motion are constructed. 


ACs 
s M © 
9 
"E a oe 


Figure 10. Removing the bare particle (mass) from 
a charged particle leaves the charge. 
The vacuum is DEFINED AS the charge. 


That is, vacuum may be defined as pure massless charge 
flux. This flux IS identically "spacetime" as well. Vacuum is 
pure @-field (electrostatic scalar potential). Here again, in 
present theory it is assumed that 


Go =0 (17) 


which, by our new definition of vacuum, is quite false. 
We now note that, if we insist on assigning a spatial 
vector to the vacuum, we have the situation shown in Figure 11. 


Figure 11. Assigning a spatial vector to the 
charged vacuum 
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-- THE SHADOW VECTOR -- 


Note that this spatial vector represents = Л that is, 
Е = - 
А vg h (18) 


but = cannot be a force (mass system) vector, It can only exist as 
an ordered pattern in the virtual Пих between two separated points of 
the vacuum; that is, as an ordered pattern in the virtual state. 
Literally, =. exists only as a tiny bit of order existing in great. 


disorder. 
In other words, the present EM theory is incorrect in stating 
that 
Е =- 19 
m А (19) 
in vacuum in the absence of an observable spinning charged particle, 
since 
є E, (20) 
s * Еһ 
The actual existence off. may be visualized in terms of 


successive differentials of E, broken into differentials ®, so small 


that, observably, each little differential's mass component m has 
become virtual, so that 


(21) 


where subscript m stands for mass, subscript v for virtual, and 
observably 
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vm 5 Е Q2) 


but, in the absence of a spinning charged particle, 
> E T, 
En Я "а (23) 


since the е components remain individually separated. That is, in 
macro-time a SHADOW force vector exists, made of microscopically 
ordered BUT UNJOINED (unintegrated) "virtual state" vector 
differentials of what would be an observable mass system force 


vectorE, if integrated. 
m 


Thus, the "E-vector" € g that exists in vacuum is a "shadow" 
vector as shown in figure 12. 


AS А be 


on — — — > — 


ve 

d ^ 
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Figure 12. A "shadow vector" t. 


We say that such a previous mass system vector, broken into 
ordered but unjoined virtual vectors by the absenting of all mass, is a 
SHADOW VECTOR, and we label it with a subscript vm, to 
represent "virtual mass" system. To the macro observer, this is the 
kind of "vector" that exists in vacuuo. 

Note that, observably, the shadow vector merely represents a 
special ordering in Và. It МОТ an OBSERVABLE (mass system) 
vector, but it IS an ordered series of consecutive virtual vectors. 

With each virtual bit vector, a virtual time exists as well, and 
these "virtual time bits" are also ordered consecutively (in 
macrotime). 

I point out that any observable vector must be finite, and so it 
must have a finite magnitude (finite length). In the simplest case, this 
length AL is related to a At by 
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AL = с (24) 


What I am saying is that ANY observable spatial vector is actually a 
spatiotemporal vector, and the MAGNITUDE of any vector is related 
to TIME (to the existence of that vector in time) at the most 
fundamental level. Suffice it to say that, if the fundamental quantum 
level (At) aspect of a vector is interfered with, then the 
MAGNITUDE of the vector is interfered with That is, if we сап 
make a time wave, we can change or affect ANY vector's magnitude, 
including the magnitude of mass system vectors and charged mass 
system vectors. Such a "time wave" can be made easily, and it has 
been. 
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— A Scalar is a Zero Vector -- 


Now let us look at the idea of a scalar. 
A "scalar" may in a general sense be considered 
as the sum of the "absolute values" of the individual 
vector components of a system of vectors whose 
observable resultant is zero. That is, it represents the 
magnitude of the internal stress of a vector system, 
with the absence of a single observable directionality of 
the system. It also follows that every scalar is actually 
a stressed zero vector, and every zero vector is a scalar. 
Thus we have four major types of scalars related 
to the four types of vectors: 


@) 8, = lvl (25) 
(b) Q6) 
© (27) 
(d) 5, = lvl (28) 


where S stands for scalar, V for vector, and subscript s 
for spatial, m for mass, and c for charged. 

For example, comparing equations (25) and 
(26), it can easily be seen that twice as many "point- 
not at all the same thing as twice as many 
"gram-mass-motions." The two resulting vector 
systems are quite different. 
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-- Virtual and Observable Aspects -- 


We must also examine some aspects of "virtual" 
id "observable." 

For example, we construct several spatial vector 
summations in Figure 13. The "resultants" of these. 
spatial vectors are all equal. However, the actual sums, 
even though equal, are quite different, because their 
internal "stresses" (substructure forms) are quite 
different. 


B uet 


A. B. с. 0, 


Help support the work 


SUPERPOSITION DOES NOT ELIMINATE THE VIRTUAL SUBSTRUCTURE. 


When the time aspects of the vector systems of 
Figure 13 are considered, one can easily understand the 
problem. That is, the resultant of each of these 
"systems" is zero, and so one can say that the vectorial 
"magnitude" of the system is zero since the magnitude 
of the resultant vector is zero. However, in each case 
the "action" represented by each vector element 
actually occurs in a finite tiny At. So: (1) The zero 
resultant must exist for a finite At, and (2) all the. 
actions indicated by the system component vectors 
actually occur in that At, The absolute value of the 
"activity per unit time per unit volume" of such а zero- 
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> Tesla tube, Tesla lamp, Tesla high-potential methods. 
> Tesla inductor, Tesla marvels, Tesla impedance phenomena 


> Tesla clectro-therapy, Tesla electrical massage, Tesla currents, 
Tesla transmission, Tesla experiments, Tesla capacity, 

> Tesla arc light system, Tesla third brush regulation, 

> Tesla devices, Tesla sparks, Tesla arrangements, Tesla theory, 
‘Tesla point, Tesla steam turbine, Tesla gas turbine, 

> Tesla water Turbine, Tesla pump, Tesla compressor, Tesla ig- 
niter, Tesla condensers, Tesla clectro-static field, Tesla effects, 


> Tesla radio-systems, Tesla methods of wireless transmission of 
energy, Tosla magnifying transmitter, Tesla telautomata, Tesla 
insulation, Tesla underground transmission, ete., ete. 


In all, there are 1,200 original inventions, which cover the entire world 
of this age, 


On one occasion, Tesla was presented with a medal, — а symbol of 
gratitude, together with a paraphrase of Pope's lines on Newton: 


“Nature and Nature's laws lay hid in night God said, ‘Let Tesla be,’ and 
all was light.” 


‘This was the man who said he was a Venusian, the superman who per- 
haps arrived on a space ship, the X-12, as a tiny baby, or again perhaps he 
came as a “thought,” and he grew to maturity to fulfill his great-mission, to 
set up the machinery for the new scientific civilization that will, some time in 
the future, lift the Aquarian Age to heights of glory. Two thousand years ear- 
lier Joseph watched over the Babe Jesus, while the Star of Bethlehem hov- 
ered above the stable. 


Few people on this planet today have any conception of the hereulean 
accomplishments of Tesla on behalf of the whole world. But, no doubt, on. 
other planets in this solar system and in systems beyond, the people are well 
aware that they can extend the hand of friendship to us now, in this new age, 
because of the mighty works of Tesla. 

No doubt there are many earth people who will feel, even now, that 
‘Tesla would have found a way to overcome the obstacles placed in his path by 
the forces of darkness; that he should have forced a showdown that would 
have thrust his inventions upon the world, regardless of the ignorance and 
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resultant system thus has physical meaning, and one 


may refer to this notion as the "stress" on s 
or the "electrostatic scalar potential" of the s 
Note that this differs from the present definition of 
electrostatic scalar potential, which becomes just a 
special case of the more fundamental potential defined 
here 2 

The derivatives of this spatiotemporal stress also. 
have physical meaning. The time derivative is 
indicative of the stress on the flow of macroscopic time 
ata fixed spatial point, and the spatial derivative is 
indicative of the stress on space. Here one is 
confronted with the fact that what we call "space" and 
"time" are continually being created, directly in the 


physical observing/detecting apparatus itself." That 
is, rigorously, "detected physical reality" exists totally 
in and of the mass-changes of the observer's mass or 
his detecting instruments. In the fundamental detection 
process itself, there is a flow of the rate of creation of 
spatial lengths and a flow of the rate of creation of time 
lengths. Indeed, to a linear observer the stress on the 
creation of the flow of time controls the flow of the 
creation of space, and the stress on the creation of the 
flow of space controls the flow of the creation of time. 
The change in the stress on 4-space (ordinary 
Minkowskian space-time) controls the "curvature of 
that spacetime" in the fifth dimension. The change in 
the stress on 5-space controls the "curvature of that 5- 
space spacetime" in 6-space, and so on. Development 
of these facets of the new concepts is beyond the scope 
of this paper.) 
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— SCALARS AND VECTORS HAVE SUBSTRUCTURES -- 


As can now be seen, the sum of each structure in figure 13 
is observably zero. Therefore we might define the sum as a "zero 
spatial vector." We note, however, that it actually exists for a time 
At and is thus a spatiotemporal entity, rigorously. 

If we define the internal stress action A in a region As3At of 


spacetime as 
= Se i Q9 
Ale) lig] : 


kel 


and the 4-space internal stress intensity or potential as 


3 
se lim Als t) зо) 
„o | 55°5® 
(28726) +0 J 
where Ísis any internal vector in the substructure, As? is the 


spatial volume (about a point) containing vector +s, and At is the 
inseparable time during which these component actions occurred, 
then we see that, stress-wise, all the "zero-vectors" in figure 13 are 
quite different in their internal stresses, 4-space potentials, and 
internal substructures. For the five "zero sum" vectors, 
OBSERVABLY we have 


whether or not 


ASA, = AstAt, (m#n; 1<m<5;1<n<5) (32) 


But considering the substructures, 
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On * On и<ш<5; 1155; men) (33) 


1 now point out that a scalar can be regarded as a stressed 
zero-sum vector, where the magnitude S of the scalar represents 
the internal stress intensity caused by the substructure of the zero- 
vector. 

Thus, generally, 


2 (34) 


That is, in general any observable scalar has, consists of, and is 
comprised of a VIRTUAL (unobservable) substructure that is very 
real indeed. One must also consider the scalar as existing for some 
finite time At, (at least for the time of one quantum change), and 
the intensity of the virtual actions occurring in the spatiotemporal 
substructure of the scalar during that time At is proportional to the 
magnitude of the scalar. 

Normally, the concept of a scalar -- as presently used - 
makes no allowance for the scalar to exist in time, or for a virtual 
vector substructure, or for any patterning inside the substructure. 
This is equivalent to assuming that 


A=0 (35) 


and that all 155 are evenly distributed. That is, from this new 


viewpoint, presently the mathematical theory assumes all scalars to 

have an equal density of virtual activity per spatiotemporal volume 

in its virtual substructure, and an isotropic virtual pattern 

distribution of an infinite number of equal virtual vectors in its 4- 
28 


space substructure: 
In the new approach, neither of these two assumptions need 
hold -- though in special cases they can hold. Thus present. 
orthodox theory is just a single special case of a more fundamental 
approach indicated here. 
Note that, by directly affecting and changing the virtual 
ubstructures of scalars and vectors, we can directly perform. 
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virtual. state engineering, and this allows us to directly "engineer" 
the so-called "laws of nature" of the normal observable laboratory 
state and thus ENGINEER AND CHANGE PHYSICAL 
REALITY ITSELF 

In the new approach, we can (observably) have 


24224 (36) 


or 


2+2=4 (37) 


by the following means: In the first case (equation 36), we assume 
that the virtual substructures are patterned, and interact nonlinearly 
in such a way as to produce an extra observable, Thus we have a 
delta added to the normal observable scalar results of the 
interaction, as follows: 


4o + Aso (38) 


where subscript "o 
that 


means observable and "v" means virtual. Note 


(39) 


indicates a delta due to virtual substructure interactions yielding an 
extra observable delta, This extra delta may be either scalar or 
vector in nature, depending on the circumstances and the particular 
interactions. 

Note also that any vector or scalar must now be considered 
to HAVE, CONTAIN, and CONSIST OF an infinite substructure, 
And note that, similar to the scalar case, from the new viewpoint 
the present theory assumes each scalar (point) of the vector to have 
a structure similar to that of equation (34), except that now the 
scalars are ordered, with a linearly decreasing internal stress 
density per unit scalar along the line of the vector. 
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In the new approach, vector interaction (superposition, for 
example) can now violate present theory, if the two virtual 
substructures interact nonlinearly to produce a nonzero, observable 
delta. Observably (macroscopically) , this delta, again, may be 
either "scalar" or "vector." 

This approach now becomes consistent with quantum mechanics 
at the foundation level. 


Next Page 
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TOWARD A NEW ELECTROMAGNETICS 
PART Ш: CLARIFYING THE VECTOR Help support the work 
CONCEPT 


— Substructures, Virtual Levels, and Hyperspaces -- 


In the new approach, our definitions and 
assumptions immediately drive us to a picture of an 
infinite set of nested levels of substructures in the 
virtual state. That is, anyone component (scalar or 
vector) in one level of virtual state has an infinite 
number of even finer virtual components, one level 
more subtle. 

AND THAT IS WHAT PARTICLE PHYSICS 
AND QUANTUM MECHANICS ALREADY 
REVEAL ABOUT THE STRUCTURE OF 
PHYSICAL REALITY. 

So these definitions and assumptions now 
provide the basis for a new vector mathematics that is 
in accord with, and fitted to, modern physical 
observations, 

We have a picture such that any observable 
scalar or vector contains a virtual substructure (virtual 
level 1). Any scalar or vector in virtual level 1 also 
contains a finer virtual substructure, in virtual level 2. 
And so on ad infinitum, 

Each succeedingly finer level of virtual state can 
be modeled as a hyperdimension (higher spatial 
dimension) as I pointed out in Appendix 1 to my book, 
The Excalibur Briefing 30 

Thus this approach immediately ties into 
hyperdimensional or hyperspatial theory -- such as 
Elizabeth Rauscher's 8-dimensional theory?! and 
C. Muses's hypernumber theory.32 

The new definitions and assumptions are far 
richer than what is allowed by tensors, though there are 
many similariti work, however, essentially 
can encompass most of these definitions and concepts, 
except the distinct types of vectors are not so clearly 
delineated in his theory (at least to my comprehension 
of it.) His theory does provide a nested, 
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hyperdimensional structure of time, however, and thus 
allows "scalar" waves in the hyperspatial structure of 
time -- in other words, observably "scalar" waves in the 
virtual state structure of spacetime, or pure Tesla 
waves, or simply "time" wave: 

These are the bare notes; from this approach, 
already new (proprietary) mechanisms and exact. 
specifications to make scalar waves -- in essentially 
whatever quantity and degree desired -- appear to have 
been successfully accomplished by my close 
colleagues. 

The new approach is real and it leads to a new 
physics. And I believe that the very beginnings of the 
new physics are already working on the laboratory 
bench. 

Nikola Tesla discovered the most essential 
features of the new electromagnetics over eighty years 
ago and was simply suppressed for his efforts. Now, 
although it has been eighty years in the reborning, 
Tesla electromagnetics is once again loose in the 
Western world. 

This time, let us hope that it fares better at the 
hands of orthodox science and large financial control 
groups than it did for Nikola Tesla. 


Next Page 
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Files on Scalar Electromagnetics 
by Rick Andersen 


This area, in my opinion, ties much of the information together from the other areas on this web 
site. Tom Bearden's Scalar EM may be the New Electromagnetics of the 21" Century IF we can get 
him to "spill the beans" on some specific methodologies and circuitry! In the meantime, we continue 
to collect, compile, speculate on, and critique his theories, in the hope that some light will be 
generated along with all the heat. 


A. Introduction to Scalar Electromagnetics: What is it? (1997) 


What is "Scalar Electromagnetics"? 
by Rick Andersen, 7/3/97 


Scalar EM is the brainchild of Lt. Col(reüred) Thomas E. Bearden -- a systems analyst and 
wargames specialist who has been advocating a view of electromagnetics which is based on the notion 
of a vast, unseen background of scalar energies (as opposed to vector energies) which underly all 


physical reality, [StealthSkater note: also see doc (раў LEJ ] 


What electrical engineers work with today — claims Bearden ~ is a subset of a higher-topology 
EM. Bearden claims that the 4 "Maxwell's Equations" taught today in electrical engineering are actually 
an over-simplified subset of Maxwell's original work. The pruning was done by Oliver Heaviside in 
the late 19" Century. Heaviside took Maxwell's original equations -- written in Hamilton's quaternions 
(related to what we nowadays call spinors) -- and "simplified" them by lopping off the scalar part of the 
complex numbers, leaving the easy-to-work-with vector part intact which radio engineers loved. After 
all, the entire electronics industry as we know it grew out of the telephone/radio technologies of the 
сапу 19005. Who can argue that the "vector" approach is inadequate? 


Well, Bearden says that when Heaviside threw out the scalar part of the quaternionic EM equation, 
he unknowingly threw out the possibility of unifying Gravitation with Electromagnetism -- which has 
been a "Holy Grail” for scientists since Einstein himself wrestled with the problem. That's because the 
scalar part of the quaternion -- according to Bearden — was the part that captured-or-modeled the "stress 
оп the aether" which leads to curving/warping spacetime а la Einstein. Tom Bearden says we САМ 
unify Gravity with EM — and convert back-and-forth between them -- if we understand how vectors and 
scalars relate to one another and what the ramifications are. [StealthSkater note: Stan Deyo said that 
such a relationship existed between nuclear energy and gravity in the 1950s. see doc [pd pias] 


[ткт 


Vector fields can evidently be assembled by properly interfering scalar potentials (predicted in 
1903-4 by mathematician E.T. Whittaker and probably engineered by the Soviets). 


Conversely, scalar fields can be created by destructively interfering vector fields in a nonlinear 
medium. Varying the vector components rhythmically produces what Bearden calls "scalar waves". 
‘These ripples in spacetime are believed to induce a wavelike stress in the "aether". This in turn leads to 
engineering the structure of pure space and/or mass in a localized area — in other words, 
implementing General Relativity (spacetime curvature) on the lab bench! 


Tom Bearden has gone on record -- in several of his books published in the 1980s ~- to proclaim that 
the former Soviet Union had created a fantastic arsenal of mind-bending weaponry based on this scalar 
technology, which they called "energetics" and which Bearden claims was developed from certain 
discarded ideas originated by Nikola Tesla. Now that the Cold War is apparently over, we're not sure 
how Bearden views his previous assertions. But we note that he has turned his attention away from 
Soviet scalar weapons and toward the production of "free energy" from the vacuum of space, using the 
principles of optical phase conjugation but in a more generalized mode. [StealthSkater note: 
UNITEL also proposes phase conjugation in their quantum electromagnetic laser designed for 
interstellar travel via using a "tractor beam in reverse". See doc [paf] 


Here is the point: 


If Bearden is correct in his Scalar EM theory, then we can build devices which would enable us to 
alter gravity, time, inertia, and the apparent mass of an object. This of course has ENORMOUS. 
implications for military applications, space-vehicle drives, time-travel, teleportation, paranormal 
phenomena, and just about every other area one can think of. 


the 21" Century see the acceptance, development, and implementation of 
view, mind you)? Or will Scalar EM be found to have been just another 


Do certain world governments have these devices NOW? Bearden says at least "3 other nations — 
not hostile to the U.S. --" now possess Scalar technology. 


We need to build something. Hey, didn't somebody use a strong magnetic field to levitate a frog 
recently? I wonder how far we are from a real Hoverboard 


B. The 'Seven Scalars'-- Different views on 'Scalar Waves' (1999) 


The 7 Types of "Scalar Waves" 
11/26/99 by Rick Andersen 


One of my never-ending quests at this Web page is to try and unravel the mysteries behind Thomas 
Bearden's "Scalar Waves". What are they exactly, and how do you go about making them? After 
studying so much of his work, scouring the Net and alt-science sources, and talking to people about the 
subject, I slowly began to see that there are not one but several variations on the Scalar theme. Some of 
them are dissenting viewpoints, and some are Bearden himself evolving his Scalar EM (now called 
Energetics). Lately 1 have added my own "2 cents" in the form of computer models of apparently "new 
types of waves that 1 think fit the "scalar" category. Here's my summary of the 7 types of "scalar" waves 


is to understand them all and 


you'll find out there. Your mission — "should you choose to accept i 
then find out which, if any, is the "right" one! 


(1) Outphased waves 


In Tom Bearden's earliest books, "scalar wave" was described as being composed of a pair of 
"normal" transverse waves traveling together in the same direction, but each having its electric and 
magnetic field vector 180 degrees out-of-phase with those of its partner so that the fields all superpose to 
zero and are по longer detectable at all. This would be accomplished by delaying one wave by 180 
electrical degrees. When the 2 waves superpose, one wave's electric field vectors would point "up" in a 
given moment of time while the other wave's would point "down" at that same time, leaving a net E- 
field of zero. The perpendicular magnetic field vectors would likewise counteract each other. Out- 
phased, nulled, or cancelled -- in other words — as far as the "target" (toward which the overlapping 
Waves are traveling) is concerned, 


Yet, we were not to believe that ‘that was the end of that’ electromagnetically speaking. Instead, we 
read that the aether itself -- pure spacetime — was now the thing being rhythmically "stressed" by the 
invisible scalar wave. And that this stress represented a structure or "patterning in spacetime” that was 
essentially electro-gravitational. In plain English, to make a gravity wave you cancel out 2 normal 
electromagnetic waves to a "zero vector", What gets confusing ~- as you follow the Bearden literature 
through the years -- is just WHICH vectors must be zeroed. If it's the E and В (or Н) fields, then that 
means the waves are traveling together in the same direction. If the 3rd axis-- the Poynting Vector— is 
the one that must be zeroed, then we have to make the waves travel into each other from opposite 
directions (counter-propagate). But if, like Bearden, you dont believe that free-space waves are 
transverse at all but longitudinal, then what? The waters become murky. 


But return to the first view where 2 out-of-phase waves travel together as a zero-vector pair. This i 
the view of scalar energy that is most often represented by “alt-sci researchers and 
gimmick-makers who are all basically winding coils in a way that causes the coil's magnetic field to be 
cancelled out. The prevailing opinion is that canceling the В-ПеМ in this way leaves the A-field 
(magnetic vector potential) — and any other "electric"-like fields that may exist -- free to radiate outward 
"motional electric fiel 
ic field” (also referred to as a "üme-stressing" or 


from the non-inductive coil, The reference here is to William Hooper 
as Wilbert Smith's 


Most of the alt-science underground believe that such coils produce energies ("CHI", "orgone", etc.) 
that may affect life processes, gravity fields, and/or time-warping energies. The thing that bothers me 
most is that nobody has proven any of this in the 30-or-so years that these "designs" have been around. 
Instead, we always hear that "psychics" and "clairvoyants" seem to be the only ones "gifted" enough to 
see or feel the energies emanating from such coils. As I'm fond of saying and to paraphrase Bearden, 
that ain't the same as "engineering General Relativity on the lab bench"! 


Bearden himself has long-since discarded this view of scalar waves being produced by simple phase- 
cancellation (although "bucking" fields may still be relevant here). He now insists that the component 
waves are “in-phase spatially, out-of-phase in the time dimension". Also, that there needs to be a 
nonlinear mass (such as ferrite core or photo-refractive crystal) at the focus of the wave superposition = 
just mixing waves isn't enough. 


I myself am still wondering about these simple phase-nulled waves, though... If I illuminate а ‘target’ 
with, say, 1,000 watts of RF carrier wave, that target will heat up measureably ~- especially at close 
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ambitions of a petty minded opposition. But, like the spaceman that he was, 
‘Tesla knew that he could only encourage us. He could not forve his light 
upon us. He could only respect our free will. He was aware that humanity 
жаз plagued by the forces of darkness. He well knew that people were unable 
to see the significance of his role as a Lightbearer. He was never bitter, never 
disappointed, when people failed to appreciate his efforts. He would only 
smile his slow, sweet smile in response to sympathetic friends who felt they 
must offer apologies for human arrogance and then he would quote in answer 
a favorite stanza from Goethe's Faust: 


"The God that in my bosom lives Can move my deepest in- 
most soul. Power to all my thoughts he gives But outside he 
has no control.” 

Well did Tesla know that each and every individual must find his own 
Christ conter, must contact his own Source. For the doctrine of vicarious 
atonement is a vicious one, an eseapist’s dream, Each must transmit [trans 
mute???) his own misqualified energy; each must carve out and travel the ra- 
zor-edged Path to the One God. Tesla's inventions can make the journey eas- 
ier, as can the inventions of other great thinkers, if they are based on Truth. 
But, only God сап say to each pilgrim on the Path, “Here is my gift. Accept it, or 
reject it; learn by your past mistakes; then come home to Me.” 


‘There are those who will dispute the advantages of Tesla's inventions and 
the present developments made by Matthews and others who follow in Tesla's 
footsteps, arguing that machinery has nothing to do with discipleship. There 
are those who will say that we must not use а mechanistic approach, such as 
the anti-war machine, in trying to solve our problems; that we must use only 
Love and understanding. But, this attitude stems from the dreadful devotecism 
generated under the misused understanding of the truth as taught by Jesus. 


Jesus was a practical man who lived in the workaday world, He made 
His Ascension by the application of the Truth, which is the true scientific prin. 
ciple; which is the only method anyone сап use. It is the impractical mystic 
who views science as a handicap. It is quite true that if men and women of 
good will could generate a sufficient amount of love and understanding, we 
could change the course of history at once, but the change would come about 
scientifically, for the energies generated in this way are simply collected by 
Angelic forces acting as accumulators and then poured into certain specified 
areas of atomic matter, freeing them from low vibrations and raising their — 
frequencies so they can function with greater freedom. There is nothing mysti 
cal in the process. There is nothing mystical about an angel. When angels 


range. But if I now superimpose another transmitter's beam onto the same target at exactly the same 
frequency, coming from the same direction but 180 degrees out-of-phase with respect to the first 
transmitter’s beam, what then? Do we not have 2,000 watts of power being focused onto that target? Is 
there not a Poynting Vector (S=ExH) representing energy per unit area -- which is the cross product of 
the E and H field intensities -- present in each beam? 


Yet if we phase-cancel the fields at the target, do the two Poynting vectors vanish too? Or is there 
a component of energy there "stressing" the target? Well, the E and Н fields cancelled because their 
respective vectors were pointing in opposite directions. But both of their Poynting vectors were 
"pointing" in the SAME direction. So 1 say they don't cancel if the Poynting vector is a "real" entity! 


So the question is Is the Poynting vector "real" in the sense of being an independent entity or 
"energy"? Or is it just a mathematical ‘artifact’ that describes the vector product of the E and H fields, 
expressed as a measure of total energy per unit area in the wavefront? Does it automatically disappear 
when the E and Н fields themselves are canceled? Or can it exist while they're in cancellation such as at 
а "node" point which is followed by an "anti-node" point further down the signal path? Isn't the energy 
still there, even though we can't detect it while it's at a null point? Else how can it emerge again after 
that? Something is weird here! 


1 still don't buy Bearden's complete rejection of the transverse wave in vacuum. Yet I do suspect that 
something is wrong with our present insistence on there being no such thing as a "longitudinal EM 
wave". Isn't the Poynting vector the very component in the S=ExH triad that has to be longitudinal by 
the laws of vector multiplication? Isn't it the longitudinally-oriented "pulsation" that we insist can't be 
"real" because it might mean that there's an aether after all (which is being called the "Virtual Particle 
Flux" by today's quantum physicists.)??? 


Or is the Poynting vector just a "mathematical artifact" like classical electrodynamics always said 
about "potentials" vs. "fields", until the Aharonov-Bohm effect blew that dogma out of the water by 
showing that potentials can have observable effects on charges even when no fields are present? 
Nowadays the modern view is just the opposite of what it had been before Aharonov-Bohm. The 
potentials are the cause and the fields are the effects! 


I say that we need to prove-or-disprove the existence of the Poynting vector as a separate entity 
when the E and H fields themselves have been phase-cancelled. It’s hard to believe that 2,000 watts of 
power shining on you from a pair of nearby transmitters has absolutely no effect on you just because 
there's no electric or magnetic field present. Like squeezing a water balloon, the energy is going to 
bulge out somewhere else. 


A reader responds that EM waves are longitudinal (a la Bearden) and not necessarily 
transverse, can still carry a vertical or horizontal polarization anyway, and that non-inductive 
coils "do something". 


My 1993 article called POLARIZE.HTM argued that if EM waves in free space are longitudinal 
and not transverse, then there's nothing in the Wave's structure that is able to "tell" the receiving antenna 
anything about the wave's polarization. So we shouldn't need to orient our antennas in the vertical or 
horizontal plane to get optimal reception, And yet we see this phenomenon right before our eyes every 
time we orient a TV antenna or put on a pair of Polaroid glasses. 


Turns out that what I thought Td "figured out" by myself was argued a long time ago by eminent 

physicists working out the structure of light waves. Bearden’s response was so unreasonable — when 1 

asked him about it — that I wrote my sarcastic POLARIZE file as a wake-up call to him and hi 
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followers to get serious if they really wanted Scalar EM to become accepted in the academic world. 
Even though Bearden and I have no ‘hard feelings’ about that discussion or file, I occasionally get e-mail 
"spankings" from Bearden supporters who think I was "mean" and should apologize to Bearden and 
retract the file I wrote. 


No way. I stand by my view that Scalar EM ought to be able to account for the observed 
phenomenon of wave polarization. And for historical reasons, I'm leaving that file online. But we still 
haven't heard from Bearden on the subject. 


In a refreshing turn of events, however, a correspondent named Graham Gunderson recently e- 
mailed me a very interesting defense of Bearden's view that EM waves can be longitudinal and still 
сапу a polarization sense. And -- relevant to out-phased waves -- Gunderson takes issue with another 
argument — the one that asserts that self-canceling coils "do nothing". He says they do indeed 
something" and describes some of his experimentation along these lines. This is what I like to see 
calm, rational explanation and some experiments to back it up. 


You can read Gunderson's presentation here. 


(2) E.L.F. standing waves 


‘The lower you take a wave in frequency. the longer its wavelength becomes. If you go to zero Hertz 
(DC), wavelength goes to infinity (assuming that a given 'ray — in the wave we're examining — travels 
ош in a straight line forever. Apologies to Einstein and his curved space, just for now!). If you live on. 
planet Earth with a circumference of about 25,000 miles and if you assume that low-frequency waves 
curve/refract around the planet (inside the Earth ionosphere "waveguide"), a wave whose frequency 
about 7.5 Hz will have a wavelength that encircles the entire planet! Since we are like tiny viruses 
living on a large Earth, from our point of view a 7.5 Hz wave is practically "scalar" since it is so long 
that we can't measure any significant gradient over any reasonable distance! The ‘potentials’, however, 
rise-and-fall as the wave oscillates in magnitude, But the wave is so long that the oscillation is more 
‘observable with respect to time than with distance (space). 


Is this what N Tesla was really referring to when he spoke of ‘tuning his apparatus 
("Magnifying Transmitter") until the Hertzian waves had been eliminated’? Did Tom Bearden read too 
much into this?) If I'm not misquoting here, a researcher named Toby Grotz is of this opinion. 
[StealthSkater note: see doc [pd EI] 


In other words, "scalar" waves may not be some "new kind of non-Hertzian wave" at all according to 
just ELF electromagnetic waves whose wavelength is so long that we don't detect the 
spatial gradient that we normally find in shorter, higher-frequency “vectorial” waves. And not only 
would they be low in frequency, but they would also actually be compound waves composed of the 
original wavefront and its returning predecessor (akin to a reflection) that just traveled the World in 1/7 
second as explained below. In other words, these waves would be low frequency standing waves. But 
still "Hertzian" electromagnetic waves, 


If Tesla could have gotten what he wanted-- a worldwide system of power generation based on 
resonating the earth at its natural resonant frequencies-- then I say that the wavelengths would have been 
so long that from our point-of-view they could rightly be called "scalar" as all points for miles around. 
would rise-and-fall in potential -- together -- instead of being at different points along the sine wave 
ripple of the more conventional, higher-frequency/shorter-wavelength radio transmitters in use today. 
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Also, note that if the wavelength fits the planets circumference, then that means that the h 
wavelength point (at 180 degrees where the sine wave crosses through zero and goes negative) is 
automatically located at the "antipodes" (180 degrees away, or on the exact opposite point on the Earth 
from where the transmitter site is located). 


For illustration's sake, let's imagine that Tesla had set up a 7.5 Hz transmitter right at the North Pole 
(one could use a pulse transmitter with a 7.5 pulse-per-second repetition rate). When the transmitter 
turned on, the signal spreads out in all directions (South, if you're at the North pole) and expands as it 
travels until it reaches the Equator. This is equivalent to the 90-degree point -- the positive hump — of a 
sine wave, With nothing to stop it, the wave continues southward like a "wall of energy” all around the 
Globe. Yes, itis very weak and "spread ош" by now. But notice that as it continues toward the South 
pole, it is now converging upon it so that the energy is coming IN from all directions to focus at the 
South pole. 


At the moment all that energy passes through the antipodes at the South Pole, it "crosses through 
itself” (the 180-degree point on a sine wave) and begins its journey back northward again. 90 degrees 
later, it is over the Equator again but now traveling in the opposite direction. Finally, it all re-converges 
to its original focal point back at the transmitter at the North Pole. But at that same moment, the 
transmitter has fired off a new wave of energy to begin another 25,000 mile journey that takes about 1/7 
second to travel. 


What we have here is the spherical version of a plucked string, with the North and South poles of the 
Earth being the nodal points (or endposts) of the "string" and the "loops" or antinodes occurring over the 
Equator. When we "fit" a wave precisely between two reflecting points, we get energy flipping back- 
and-forth in both directions simultaneously. And that superposition of bidirectional waves gives rise to 
а standing wave or -- as Tesla called it — a "stationary wave" which appears to "stand still" (not 
traveling anywhere) while at the same time "flapping" up-and-down in potential. A system on which a 
standing wave precisely fits is called a resonant system, and it takes relatively little power to get a large 
oscillation out of a resonant system if you "ring" it at just the rate at which it wants to be rung. It was on 
this concept ~ setting the Earth into a resonant state with (most likely) the higher harmonics of 7.5 Hz, if 
not that frequency itself — that Tesla allegedly based his dreams of "plugging your toaster into the Earth 
itself” and thereby tapping off some of the potential difference between two points where you would put 
your ground rods/electrodes. 


Bearden has mentioned the use of "scalar waves" as carriers of information where military radio 
personnel could carry on clear-channel, secure clandestine communications using non-Hertzian waves 
(something like Lt. Uhura's subspace communications system on Star Trek). But this idea seems flawed 
by conventional understanding. Perhaps it requires unconventional understanding?? 


est problem with ELF (Extremely Low Frequency) waves as carriers is not the radiation 
‘Athough the antenna has to be ridiculously large, these waves can penetrate right into 
the ground and ocean. The U.S. Navy has used this frequency range to keep in touch with submarines at 
depths that cannot be penetrated by EM waves at conventional frequencies. But the problem is that such 
low frequencies severely restrict the bandwidth (and therefore the data rate) of communications. Slow 
CW (Morse Code, etc.) is about all that is practical. Voice communications would seem to be out of the. 
question. At 7.5 Hz-or-so, the carrier is lower (WAY lower!) than the frequencies of a man's voice. So 
how would you modulate the output of a broadcast microphone onto a carrier that is lower in frequency 
than the modulation itself? By conventional understanding, it's impossible. Your carrier has to be 
higher than the highest modulating frequency. Thats why the Navy has to use slow Morse code at ELF 
to communicate with submarines, ete. 


Yet retired Navy man -- Dr. Eldon Byrd (a controversial figure in his own right) -- is quoted as 
having said that there is a secret technology that allows one to modulate high-frequency waves onto a 
lower-frequency carrier. If this is true, it would shed a lot of light on the whole Scalar business, Tm 
sure! One person with whom I've discussed this speculates that you CAN use a lower frequency carrier 
than the modulation if you view the resulting signal via a "constellation diagram" such as is used in 
QAM (Quadrature Amplitude Modulation) and other digital data techniques that you find in association 
with modems, FSK and PSK radio transmissions, etc, I'm still thinking about the ramifications of this. 
If anyone with digital data knowledge has any thoughts on this, please let me know! 


(2a) A variation on the "Tesla" wave theme 


Jerry Bayles' version 


Jerry Bayles is a researcher/theorist whose web page www.electrogravity.com describes ‘scalar’ 
waves as the kind of waves that exist around a Tesla coil: 


The Tesla coil has a vertical electric field stretching from top-to-bottom of the coil. Since it's a 
solenoid-wound coil, there's also a vertical magnetic field (NOT spatially perpendicular like normal 
electromagnetic waves). But they alternate in sequence — i.e., the Tesla coil produces waves that are 
composed of an E and B field that are in the same spatial plane or orientation but 90 degrees out-of- 
phase in time. 


That is, a vertically polarized E-field followed by a vertically polarized B-field — one after the other, 
alternating back-and-forth between the 2 types of field. Being out of time phase — as well as in the same 
plane in space — means that no real power is being "radiated" in the conventional sense. Yet Bayles 
says that a second Tesla coil (acting as a receiver) will pick this "transmitted" wave up, and so 
information can be transmitted via this non-radiating arrangement. So the energy is something similar to 
the "near field" in a conventional antenna system. Using a leap of logic that takes some amount of 
reading to understand, he then goes on to apply this configuration to the hull of a saucer-shaped vehicle, 
outlining a system whereby one would rotate the standing wave around а craft's hull and thereby create 
electrogravitational forces that would propel the ship. 


Thad a series of e-mail correspondences with Jerry Bayles in which I questioned the conventional 
antenna/transverse EM wave wisdom (like Bearden does). Bayles’ replies helped clarify both my 
immediate questions and his proposed Tesla coil waves which he believes fits the "scalar wave" 
definition, 


Bayles, by the way, believes there's ample evidence for transverse EM waves in free space and 
apparently does not find it necessary to buck the entire scientific world with an insistence on 
longitudinal EM waves -- contrary to Bearden and Gunderson's defense of Bearden's view. Click here to 
read the Emails he and I participated in, You can also find them at his web site. 


(3) Electrostatic/electric/dielectric waves 


Altscience guru Patrick Flanagan thinks that Tom Bearden makes scalar waves "way too 
complicated." The way he describes both his Neurophone device and the "Hydronic Wave" device of 
Wallace Minto -- in his series of Emails to Alain Beaulieu [now collected as a text file on KeelyNet and 
at other sites] -- makes "scalar waves" to be simply the weak electric or electrostatic waves that a 
mismatched, electrically-short antenna would emit when driven by a high-voltage, high-impedance 
output (such as an audio amplifer with its output connected to a "backwards" audio output speaker 
transformer; i.e., the amp drives the 8 ohm winding, which is then stepped up to 1000 ohms-or-more). 
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‘This signal is fed into а 3-or-4 foot-long dipole antenna whose free ends are soldered to flat capacitor- 
like metal plates. The antenna is "aimed" lengthwise instead of broadside like a normal Hertzian dipole 
would be -- sort of like aiming a rifle ~ at a target. Flanagan says that using such an antenna in the 
receiving mode, connected to the input of an audio amplifier; enabled Minto to actually listen to the 
“hydronic” or "scalar" waves emitted by schools of fish in the ocean; and that by using 2 of these 
devices, a pair of fishermen could triangulate onto a school's precise location. 


4) Bidirectional wave pairs 


The prominent mathematician E.T. Whittaker authored a pair of papers in 1903 and 1904 which 
decomposed any potential (such as a point-charge or even a planet's gravitational field) into a Fourier- 
like series of waves, harmonically-related, and bi-directional -- each pair (of an infinite number of pairs) 
composed of counterpropagating waves, Mathematically at least, then, Whittaker put forth the 
suggestion that Gravity itself might be wavelike or "undulatory" in nature. It is only the superposition of 
many pairs of inward and outwardly-flowing waves that gives the illusion of a "static" field. 


Tom Bearden discovered this work of Whittaker sometime in the mid- to late-1980s and 
appropriated it as an updated model for his "scalar potential” - not always clearly distinguished from his 
earlier "scalar waves". The new twist given to Whittaker by Bearden was this: One of the 2 waves in 
each pair had to be a time-reversed or phase-conjugate wave. Here is where Bearden starts using a 
model that strongly resembles the Advanced/Retarded waves of Wheeler and Feynman's Absorber 
Theory — but in the context of a phase-conjugate mirror as described in the nonlinear optics literature. 


It is kind of amusing to watch the Bearden literature develop over the years. In order to garner 
support for his position, Bearden apparently likes to add to names whenever new evidence is uncovered. 
Scalar waves became "Whittaker waves", which later became "Whittaker-Ziolkowski (WZ) waves" 
when Ziolkowski proposed "using the product set" of waves (which led to my own computer 
simulations, by the way). Later still, Stoney (1890s) entered the title, since he recognized that the wave. 
equation can be "run backward" as if time could be reversed. So now we have "Stoney-Whittaker- 
Ziolkowski (SWZ) waves". And all the while, none of us yet understand exactly how Bearden's scalars 
are produced. And he can't tell us exactly how because of “nondisclosure agreements"! It just strikes 
me as comical, But I'm still driven to understand the subject anyway, so I go on writing files such as 
this one. 


(5) Longitudinal waves 


As of August 1998, here is Bearden on longitudinal waves: 
"What I called scalar waves are pure longitudinal EM waves(LW)". 

"А longitudinal wave is a time density oscillation’ 

"When you make a longitudinal wave, by def 
‘That is fixed". 

"А longitudinal wave oscillates the rate of flow of time itself about some steady median value". 

"A pure longitudinal EM wave has infinite energy and infinite velocity", We don't make those". 
Instead, we make a pseudo-longitudinal wave (ie., a pretty воой longitudinal wave that still 
has some low-level transverse components". See Nimiz experiment on superluminal 
transmission at 4.7 x lightspeed (c)." 


ion it cannot vary the energy density in 3-space". 


(6) Time-density waves 
As of late November 1998, here is Bearden on waves: 


"The minimum requirement to begin gravity and antigravity studies is to understand longitudinal 
waves. (Well, a sound wave is just such a wave), 


If you have a transverse EM wave and add to it its phase-conjugate replica, the two coupled together 
do make a single longitudinal EM wave. It is polarized along the line of propagation -- not x- or y-. 


If you then take that longitudinal EM wave, phase-conjugate it, and couple its phase conjugate 
replica to it, you make a "scalar" or time-density EM wave, polarized (vibrating) in the time domain. 
‘The overall spatial energy is in overall equilibrium in x-, y-, and z-. However, it has a substructure of 2 
longitudinal EM waves polarized along the z-axis. 


In turn, each of the longitudinal EM waves has an internal substructure of ordinary transverse waves 
— each vibrating in the x- or y-direction or combination of both. 


The longitudinal EM wave we are speaking of is comprised of gravitons ~- i.e., spin-2 quanta ~- 
because it is comprised of coupled photon/antiphoton pairs with each photon or antiphoton being of spin 
ik 


The scalar EM wave is comprised of "supergravitons” — i.e., spin 4 quanta -- because it consists of 
coupled graviton/antigraviton pairs with each graviton or antigraviton being of spin 2. 


The above is rigorous, although not in present physics in just that precise form. You cannot go any 
further in gravity/antigravity until you understand that material 


‘The supergraviton is really the key to antigravity. 


Longitudinal EM waves usually interact very little with intervening mass when just propagating 
through it. Buta little interaction does occur. In that interaction that does occur, the interacting mass 
immediately phase-conjugates and adds the coupled phase-conjugate replica, converting the new 
interacting component to a coupled longitudinal EM wave/antiwave pair and thus forming a scalar 
(time-polarized) wave for that interacting fraction. 


Well, time is energy compressed by a factor of e-squared. So it has the same energy density as mass. 


Now that you have some supergraviton interactions, you are invoking the oscillation of very 
powerful energy changes and therefore very powerful oscillations of the curvature of local spacetime, 
for that spacetime directly in interaction (yes, spacetime is well-known to interact with matter in General 
Relativity) with the mass. 


From there on, use your ingenuity. You now have your hands on the control of the actual interaction 
of the local spacetime strongly interacting with that mass (every bit of it; time is ubiquitous and makes 
по distinction between electron shells and the nucleus of the atoms; it reaches both). 


At any rate, essentially from there you can do whatever you wish to with that interacting mass. 


Now with sound (as used by the Tibetans), you already start with longitudinal waves. Also, sound 
waves are easily phase-conjugated. So you can easily make a scalar sound wave by coupling the phase- 
conjugate to the longitudinal EM wave. 


We are interested in the time component -- not the energy component. So the lower the frequency 
(and therefore the lower the energy component) of the photon, the greater the time component (and 
therefore the component of energy compressed by c-squared so as to make the time), 


For antigravity, you are much better off at ELF, ete. Forget all that high-frequency delusion. Even 
with gammas, nobody ever produced any antigravity to speak of yet. 


Note that very similar photons (and thereby waves) are known in physics — eg. see Ryder, 
‘Quantum Field Theory", 2nd edition, p. 147+. There you find they advance 4 photon polarizations; x-, 
y~, Z», and t. The z- polarization is a longitudinal photon and the t- polarization is a scalar photon. 
However, they do not know how to make practical waves of these. 


Here is the magic process for wave type transduction (took me 20 years to uncover it) 


Let TW = transverse EM wave, LW = longitudinal EM wave, TDW =time-density EM wave (scalar 
EM wave), PC = phase conjugate replica coupling, and (I) = in interference with, 


So 
TW + PC(TW) => LW (of the special kind, formed of spin 2 gravitons rather than single photons). 


LW + PC(LW) => TDW ( of the special kind, formed of spin 4 gravitons rather than single 
photons. 


To go the other way, use interferometry! 
TDW (1) TDW => LW (of the special kind) 
LW (I) LW => TW (ordinary EM transverse waves.) 
.. We believe that if we can ever get these new processes into the development stage, the World will 


eventually take its energy from the ubiquitous flow of time anywhere in the Universe, In short, we will 
burn time for fuel. 


7) Quadrature-product waves 


These are "my" waves. At least, I've never seen them mentioned anywhere else. 1 computer 
modeled some of my interpretations of Bearden's vague descriptions of what scalar waves and scalar 
potentials are. And then I went on from there to try this-and-that until I finally found that specific 
combinations of 4 waves -- not two -- seemed to be necessary in order to make "scalar"-type waves. 


1 first modeled this in 1993, but only played with the concepts on-and-off until I presented them to 
KeelyNet sometime later. Then I added them to my own web page in late 1997. Meanwhile, researcher 
J. Naudin had already taken them and adapted them to a Windows environment, downloadable from his 
website. (He does not give me credit as the original author, but that's okay.) 
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Tm tentatively calling these waves "quadrature-product waves" because they are made by cross- 
modulating a pair of bidirectional (counter-propagating) waves, then doing the same with a second pair, 
then adding (superposing) the 2 products together in quadrature (not 90 degrees apart in the "North- 
South, East-West" sense, but 90 degrees apart in time phase -- e.g., one pair is made of sine waves and 
the other of cosine waves). Summing the products of 90-degree time offset waves like this gives 180- 
degree phase cancellation (the 90s double into 180s) and a "new" kind of wave appears: a bouncing "DC 
offset” (scalar component?) with a static sine-wave shape of 2x spatial frequency superimposed upon it. 


Subtracting the products, on the other hand, or inverting one of the cosine waves before multiplying 
(modulating) them, then summing the products, gives a completely "static" sine wave which has zero 
frequency and zero movement of any kind, yet has a spatial gradient -- a kind of stationary "soliton" 
wave. Ihave not yet generated any of these waves with actual equipment. But the computer models are 
enticing and I think it will be only a matter of time before someone (if not myself) is able to design a 
"transmitter" for these waves. I think we will have some "scalar waves", finally, when that happens (if 
you'll allow me to indulge myself in some fantasies for the time being!). [StealthSkater note: Preston 
Nichols (the Montauk Project) mentioned "soliton fields" in relation to UFOs and stealth 
technology. Don't know if this is the same as what Mr. Anderson is writing about. Check out doc 
bal 1 


С. Why Bearden Can't Talk about the details of Scalar research (1999) 


WHY BEARDEN CAN'T TALK 


about what he knows in any real detail 
Dec. 1999 by Rick Andersen 


Back in June of 1998 I emailed Tom Bearden, asking if he might let some "old cats out of the bag" since 
so much time has passed since he first wrote about them, and since I still wonder about some of the 
ideas he has since left behind as he has gone on to bigger-and-better concepts. Here's my request 
followed by his reply 


Dear Tom, 


A couple of questions, if I may: 


Remember in your older books like "Fer De Lance" etc. when you mentioned Frank Golden's ability 
to monitor the 12 KHz frequency pairs that the Soviets were using to extract power from the Earth, ete? 
Now that it has been so many years down the road and you yourself have essentially moved on to other 
things, can you elaborate on any of the actual equipment that was being used? 


Like his scalar EM receiver. Or the time the two of you used scalar transmitters to charge up an area 
and the clocks went haywire. If only some of us could have some info on how to get started on some of 
these devices, we could possibly have undeniable proof that it’s all more than just conceptual. 


1 did do a search on Jack Dea, whose LC circuit inside a Faraday shield with a strong magnet was 
suggested in "Fer De Lance". All I can find about Dea on the Net is references to his work involving 
more "conventional" ELF studies. Just how DO I make a longitudinal wave transmitter and receiver? 
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та just like to make a flea-powered communications setup being the Ham that I am (call sign КЕЗШ). 
And am I correct that non-inductive coils are a dead end? 


T hope I haven't asked for more than I should have, But it's these questions that have been haunting 
me for years now. And if we can't have schematics, can we at least have some specific hints? 


Rick 


Rick, 


My problem on experimentation is my nondisclosure agreements, When you work with other 
inventors — as I sometimes do if I've known them for years and implicitly trust them -- then you have to 
be extremely close-mouthed about the circuits they have painfully uncovered after years of labor. That's 
as it should be. Anyone who thinks otherwise, I just say to them, "Well, then, suppose you take all your 
income for the last 10 years and give it to те. That's what you are expecting me to ask that inventor if 1 
try to release his painful discoveries. It's all he has to show for years of backbreaking, heart-rending 
labor.” Ironically, none of the naysayers has yet risen to the challenge and presented me with a check 
for their income for the last several years! You see the point. 


Inventors get а bum deal anyway. I used to write songs, e.g., and I still write books. When I 
copyright a song or a book, I have rights to it for my lifetime plus an additional 50 years. The poor 
inventor gets about 17 years after his patent issues or — as it is being changed to -- he gets 20 years after 
he first applied. So as you can see, the inventors do not have nearly so powerful a lobby in Washington 
ав do the artists, writers, tc. 


Frank's stuff was sometimes so powerful that it literally scared him (and me too), Also, Frank's son 
had a terrible accident, and Frank changed over to using his unusual EM devices on that boy to save his 
life, That required several years of unrelenting effort. Not only did he save the boy's life, but also he 
eventually got him up out of a wheelchair and walking again, He got much of his mental functioning 
restored also. The doctors just thought it was a miracle, and Frank told them nothing. 


So I can't say a word about how Frank did it. АШ I can hint is that he used a method of direct 
engineering of virtual particles at a distance, including the formation of virtual and observable charges at 
а distance. He uses his own very different theoretical approach (the particle approach) from my own 
predominantly wave approach. Sometimes mine is better, sometimes Frank's is better. 


In case of our group's own (limited) experiments, we have a small corporation -- CTEC, Inc. -- of 
which I am CEO and President of the Board. But I am also bound on specific details of what we 
ourselves try and do at CTEC. Actually I'm doing a whale-of-a-lot more than most other researchers, 
At least I'm releasing most of the concepts and principles we work out, even though I cannot release the 
actual experiments. Also, be advised that 99% of serious over-unity experiments invariably result in 
failure or indecisiveness. Or something you cannot decipher, or just a fluke that occurred once and its 
Variables are unknown, so you cannot reliably replicate it. Only about 1% show real merit and promise 
and potential replication, That 1% then becomes the "pure gold" that one is trying to wrestle down to 
get the corporation started. It becomes ће most closely guarded information the corporation has. 


If you wish to perform actual o/u experiments, by all means go to Nature and look up the Lawandy 
papers and experiments. Lasing without population inversion works every single time — and its 
overunity. Also do some research on the Fiber Fuse effect. It works every time (the fiber optics cable 
has to have a core containing germanium, which most do). Its a weird experiment, and it produces more 
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energy in destroying the cable than you have to put in. Sometimes -- eerily -- you can reverse the 
direction of the thing, run it again and RESTORE that cable back to functioning again! In other words, 
it destroys the cable (say, 15 kilometers of it) in one direction by melting little holes in the core every 
inch-or-so. Then you run it in the other direction, and sometimes it goes back and REFILLS all those 
little holes, restoring the cable back to functioning. 


For circuits, you cannot do o/u by using a conventional closed current loop where all the load current. 
(and current through the losses) passes back through the back emf (ie., back up through the source 
dipole) in the battery or generator. I have released one "gedanken experiment” circuit setup to fiddle 
with which with only a little difficulty can be built and experimented with. It is inherently capable of 
doing over-unity with some effort. But it will teach one a whale-of-a-lot about where one loses the 
energy and where one does not. I sent that to a researcher and haven't heard a peep from him since. ГЇ 
have an article coming out shortly with that circuit in it for anyone who wants to play with, We already 
have filed a patent application dealing with the processes of which that is one line of embodiments, 


There are no "kits" that one puts together and gets a working o/u device except for perhaps the 
Lawandy experiment. That can be done in any sophomore optical phase conjugation lab for about $20- 
or-less. You need a beaker of water, a very weak laser, and some TiO; particles sized so that their 
resonant frequency is at or very near the lasers frequency. You need a little fluorescent dye as is 
standard in laser experiments. First, you put in a little dye in a beaker of water, then you shine the laser 
in there. You get a little warm fluorescent glow at the spot where the laser hits the dye in the water, 
using it to fluoresce. Nothing extraordinary so far. Then you make a simple change. You put in the 
TiO; particles (which are the main ingredient in white paint, and so they are cheap, except for the 
sizing). 


Now you shine in the laser again. Voila! From that spot, now a room-filling, enormous glow bursts 
forth. And it is coherent light — not scattered at a bunch of frequencies. You are getting what Letokhov 
called "negative absorption” -- in other words, excess emission. We previously explained exactly what 
generates the excess energy density (multiply retroreflecting, multiple passes of the energy flow, 
multiple recollections and interceptions, and therefore increase of local energy density and asymmetrical 
self-regauging). If you wish to do an experiment that works every time, get the Nature article, consult 
with your local professor at a laser lab in university, and do the experiment. It's cheap. It works every 
time. Its validated in the hard literature. 


‘The o/u kits will come of course, but not yet. So meanwhile, what I've been doing is sharing the 
over-unity principles (which took me enormous time-and-effort to discover and make rigorous so they 
will withstand technical objections). The idea is that young researchers should not spend the next 30 
years of their lives just getting to where I am now. They should start with what I've found out now and 
go forward. And as best I can release it, they are going to know what I know if they wish to. 


Also, in this area there is no substitute for reading (1) the EM and physics foundations literature, to 
discover for yourself that EM and much of physics are fouled up, and (2) the regular literature to find 
ош what anti-Stokes emission, the Lawandy lasing without population inversion, the Letokhov papers, 
the fiber fuse effect, etc. are. What must be broken up in the heads of o/u experimenters is the notion 
that resonance alone will get over-unity, and that all one needs to know is the regular technician 
electrical stuff. 


‘That's "malarkey", and it's largely why we don't have working o/u devices already. Normal EM has 
been readjusted and limited so as to specifically exclude those permissible over-unity Maxwellian 
systems, So obviously one must find SOMETHING wrong with ordinary EM and explore that. To just 
Wave one's arms and spout ordinary EM is nonsense, insofar as over-unity processare are concerned, 

з 


194 PRT TE Сата Four 


walked and talked with men, they were accepted and not thought of as mysti- 
cal, but as real and necessary messengers from the Divine Being. They are not 
any more mystical than trees, rocks, soil, or rivers, They are not one whit more 
mystical than the pigeons in the park. It is the dark forces who have conjured 
up that phony mystical story, so that people would feel that they had to be 
practical in the materialistic meaning of the world, and depend upon a job, a 
boss, а national ruler, a military machine, instead of simply depending upon 
God, His Son, and His angels. 


So let us not despise a mechanistic approach, which will allow us to lay 
down our weapons and give us the leisure time to develop the educated heart of 
love, the enlightened mind of Understanding. As the space people have quoted, 
“Do not count the teeth of a camel which has been given to you with love, but 
ride it with thanks in your hearts that you have a vehicle which will carry you 
safely through the hazards of the desert". Remember too, that Tesla's antiwar 
machine is simply a mechanistic version of the wall of light; it does not pretend 
to replace the supreme power of God. But, God is not a dictator. He does not 
force His will upon mankind. We are free to make mistakes and if we are wise, 
же must learn by our mistakes. A good master never follows his workers 
around, telling thom what to do and what not to do. On the other hand, a bad 
master does nothing else. Not trusting himself, he has no real love or trust for 
others. This kind is a coward and he even enlists the aid of teachers, doctors, 
newspapers, and many other means, to assist him in his nefarious practice of 
enslaving the human mind through dictatorship. This kind of tyranny exists in 
Virtually every part of the world today, and it is а well-known fact that the 
forces of darkness are especially proud of the inroads they have made in de- 
stroying family love and harmony. Divine Love does not direct His disciples to 
follow certain lines of thought, or point out to them certain ideas, which they 
must absorb. "The disciple must at all times use his or her discrimination, 
within the limits set by Divine Law and must through his own efforts learn to 
handle only that type of energy which will increase his working knowledge of 
Divine powers; and how to apply such power, by allowing himself tobe used as 
a lens, through which God shines His power, by means of the cosmic ray. 


Over the years many disciples have been sufficiently alert to apply ideas, 
which they learned from Tesla, for disciples range far and wide in their search 
for truth, striving to recognize it and greeting it with joy when they find it. The 
mystic or the devotee usually makes the mistake of searching for truth only in 
nice but innocuous books, respectable surroundings, and sanctimonious envi- 
ronments, Therefore, it has not occurred to many persons to look into the find- 
ings of an electrical scientist like Tesla to confirm the Truths put forward by 


Almost everyone wants a kit. But unfortunately, most of them confidently assume they already 
know electromagnetics. They don't at all because nobody does. Certainly no one understands fully the 
business of over-unity EM systems 


It’s interesting. I had one Internet comment that I had been talking about over-unity for 20 years and 
had not put a unit on the market. My response was ‘Well, you fellows have been experimenting and 
talking about it for 50 years, and where are your units out there working? In other words, if you know 
so much, then you show me what you have done. I don't think you can. I've still got 30 years to go 
before I'm as bad off as those folks.’ The pot calling the kettle black, never solved anything. All it 
generated was a cat-and-dog fight, which I have no time for and no inclination for. There's work to be 
done and a problem to solve, (Besides, just wait a bit. We have not finished what we will be releasing 
yet -- not by a long shot. If ain't over till the fat lady sings.). 


‘There is a very simple procedure for having a legitimate o/u device in the scientific sense, First, you 
get the results yourself and produce a working model. That still is not sufficient. THEN you take it to 
an independent government-certified test laboratory (there are several good ones scattered throughout 
the country). DONT take it to your local university. The Testing Labs contain the best state-of-the-art 
in testing and they are certified. These certified test fellows don't care what you have or what your 
theory is, etc. What they will do is rigorously test the inputs and outputs. They will certify the results of 
their tests, specify the test procedures rigorously, specify the instruments, certify the calibration of the 
instruments, etc, They don't certify over-unity per se. Just the results of their tests to NIST and IEEE 
standards. But that certificate stands up in (1) the courts, (2) the U.S. Patent Office, and (3) the full 
scientific community. My own criterion -- for myself as well as others — is that one doesn't necessarily 
have over-unity scientifically until that certified test procedure has been successfully completed. 


‘That's what has to be done before one claims to have a "ready" o/u machine. Our own group has not 
yet reached this point (but perhaps we are getting quite a bit closer!). When we get one and have a 
Successful certification test, we will release that information. And then and only then will we prepare to 
sell stock in our corporation for capitalization. In the interim, I refuse to do зо. Whether-or-not we ever 
personally succeed, you can rest assured it will not be a stock scam. If I just wanted to get rich, I could 
have done that long ago off gullible, trusting persons. That isn't going to happen, and ТЇЇ have none of 


Meanwhile, it is not any sort of "shame" if one has not got there yet regardless of how long one has 
been at it. That's part of research, particularly in entirely new areas -- e.g., look at hot fusion. Decades 
and numerous labs and billions of dollars, and they are not there yet either. Edison got a storage battery 
only after some 11,000 failures. Once asked if he were not discouraged because all he had had were 
failures and no progress, he exclaimed, "On the contrary! I am making enormous progress. I now know 
11,000 things that do not work, and never have to try any of them again!" In other words, he was 
greatly narrowing his search and approaching that part of it where the real gold had to lie. 


By developing and releasing a beginning theory of permissible over-unity EM devices which do not 
violate physics and thermodynamics, one is trying to narrow the search into those areas where the "real 
gold" lies. That is the most important thing I am doing, or at least trying to do. 


Also, if one doesn't have any notion at all of what is required in order to have an o/u machine in the. 

first place, then one is just "fiddling" and not really experimenting. So it's important to get that settled 

оп the front end and to have at least some knowledge of what one must do in order to get o/u, That is 

something we have indeed spelled out for everyone. They may not like it because it isn't just exclaiming 

"It's resonance! It's resonance!" But it's there and it's valid. And it tells where the excess energy comes 
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from (the source is validated by orthodox physics!): how one extracts it (again, that is validated by 
particle physies but not electrodynamics); how little of it is actually intercepted and collected and used 
by a nominal circuit (this part has not been explained before, although Heaviside knew it and said so); 
why our normal circuits are under-unity (this has never been precisely stated before); what must be done 
in order to have our circuits inherently capable of over-unity (that has not been done previously either); 
and examples already in physics and validated that ARE over-unity EM processes (these have not been 
previously gathered together either. 


Finally, we have shown how the energy collection process works and what can be done to intercept. 
and collect more of the excess energy flow that is already available in all our circuits. And we've also 
precisely stated asymmetrical self-regauging as the technical requirement of an over-unity EM system. 
We've shown how the electrodynamicists already admit that the energy of a system can be freely 
changed at will, but how they then assumed you must be fool enough to change it twice. And then just 
so that the two changes fight each other to a draw so that you can't use any of that free energy that you 
obtained. In other words, they agree that you can take on excess energy wherever and whenever you 
wish, in a system. Then they insist that you be a stupid fool and deliberately set up a "dueling" system — 
а sumo wrestling system = inside your newly energized system so that you kill the over-unity ability of 
the system. We've shown that when you push all the load current back through the back emf of the 
primary source dipole, you set up the "dueling" system (the Lorentz condition) again and destroy any 
chance at using the over-unity you have gotten. And we have shown that every system we ever built 
was and is already an inherently over-unity system because its source dipole (not the battery chemistry 
and not the generator rotation) -- once established ~ will freely extract all the energy anyone could ever 
need, directly from the vacuum. And particle physics has had that in it, experimentally proven, for over 
40 years 


So I'm interested in persons who think logically, analyze the over-unity problem itself into parts, and 
get on with attacking each part in its proper place and tum. When you do that, you are making real 
progress on eventually solving the over-unity problem, That used to be called "System Engineering” in 
the early aerospace days, That sort of thing is how I made my living for over 2 decades. 1 know that 
method, and it eventually works. What 1 am NOT interested in is the old continuing notion amongst so 
many researchers that all one has to do is whip up a few wires and coils, make some resonances, and 
Presto! over-unity COP will magically appear and power your home and your automobile. It ain't that 
easy. 


But like Edison said, by pointing out the things that alone will not enable over-unity, we are making 
real progress. We are narrowing our search immensely. And by showing the proper rigorously 
substantiable theory of over-unity EM devices, we are again making real progress because it tells us in 
what classes of circuits and devices we have to look, where over-unity COP is permitted, and where we 
сап eventually hit paydirt. 


Cheers, 
Tom 


Tom, 


Thanks. I understand. I don't LIKE it, but I understand. I guess I'm just an idealist who — unlike 
most inventors — would not be looking at the whole thing from an "income" point of view. Like the 
inventors of the MRA device, Га invite everyone to try it, And I certainly understand that you're not 
allowed to violate nondisclosure agreements. And I do -- we all do-- thank you for at least bringing the 
general concepts to the alt-science community to ponder over. 
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Right now my aims, believe it or not, are not even about "over-unity devices" which is what your 
answer was in terms of. I just want to prove to myself that I can transmit my voice from here-to-there 
over non-vectorial waves that normal radios can't pick up. ‘That's why I still ponder over the Bearden 
publications of the mid-1980s. 


Free energy and antigravity are World-changers. A "scalar walkie- talkie" set is more down to earth, 
although revolutionary in itself. Thanks again for your patience with my questions. 


Rick 


Rick, 


Well, мете working on that too. Our work with Fogal can transmit signals "infolded" inside DC 
potentials, inside fields, or inside waves. We just have to get the Fogal semiconductor in limited tech 
We demonstrated an early prototype to some government customers but did not have a 
*. They were very interested, so we're still working on it. I's do-able. 


In fact, previously Bill demonstrated "cleaning up noise" to Southern Company. The oddity that 
‘occurred was that the "infolded signals" exceeded the speed-of-light. In other words, he got through 
satellites and systems without the usual delay. This is to be expected when using longitudinal EM 
waves. Check out the Rodrigues and Lu paper for an overview of Undistorted Progressive Waves. 
Longitudinal waves (or pseudo-longitudinal EM waves) are something else again, 


Anyhow, we will have it sooner-orlater. I already have about 3/4 of the provisional patent 
application prepared, anticipating when the chip gets produced and Bill gets one working, 

Cheers, 

Tom 


D. A reader answers my Bearden Critique: Why EM waves ARE 
Longitudinal (1999) 


Polarization and Non-Inductive Coils Revisited 
12/2/99 by Rick Andersen 


During the Summer of 1999, I received a very interesting e-mail from a gentleman named Graham 
Gunderson. The subject was my old bone of contention with Tom Bearden: how can EM waves be 
longitudinal and yet have a vertical or horizontal polarization? My 1993 file POLARIZE.HTM 
criticized Bearden for refusing to address the observed phenomenon of polarization which -- to most 
peoples’ thinking -- "proves" that EM waves traveling in free space must be transverse and not 
longitudinal. Graham Gunderson responded to my criticisms with the insightful letter reproduced 
below: 


Dear Mr. Andersen, 
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1 bumped into your website here and read your entertaining article describing Tom Bearden's 
apparent oversight regarding wave polarization being integrated into the longitudinal-wave model of 
Tesla's. Perhaps you stumped him. 


For some 3 years, I have consistently read and re-read and re-re-reread about everything he has had 
published on the Web -- particularly in reference to phase-conjugation. 1 find both his and Tesla's 
theories to be simply more intuitive than the effect-no-cause descriptions of events given by mainstream 
physics. Indeed, when one uses a visual model of the "virtual photon flux", it is much easier to "see 
longitudinal waves than Maxwellian transverse waves. Transverse waves belong in-and-around 
conductors or on charged particles, not in "empty" space. The 'T' in transverse may as well stand for 
‘translational’ in the way Bearden uses the term, 


1, too, was puzzled by the polarization question when I first read it on your site. I had not considered 
it, but the "problem" is actually an artificial one, given by incomplete understanding and partial 
realization. Longitudinal waves can and of course do support polarization, in some cases, like that of the 
Hertzian antenna, 


In your example, you use RF antennas as a model. Let's go back through that, Say you have a 
ground plane with a %-wave antenna vertical to it, radiating significant RF power. Now at the "input 
end" of the antenna near the ground plane, there is a large current flowing from your RF source (coax, 
whatever) and a rather low voltage. If you were to touch a coin to the antenna at this point, you would 
see very little or no spark due to that low potential difference. However, touching the same coin to the 
tip of the antenna would draw a long spark since potential is at а maximum (while current — at 
resonance -- is theoretically null). 


space can be regarded as a huge electrical charge (that's understated!) without a net 
resulting mass flow, or macroscopic gradient coupling to charged particles. Thus when you are 
oscillating the local potential of the photon flux with the antenna tip's pure voltage (at your RF 
frequency), you are actually altering the local charge density of the VPF at that frequency (diminishing 
with distance from the tip), giving rise to the longitudinal, traveling wave through "space" and 
subsequently through time. Air pressure makes a good analogy for this if at the end of your "hose" there. 
are alternations of pressure (blow out) and vacuum (suck in). In reality, "virtual photons" just take the 
place of air molecules. 


Now we know that simply oscillating a point charge at high voltages will not translate to a signal 
received by another tuned antenna as will an oscillating charge from the end of our transmitting antenna. 
In both cases, we are vibrating/varying the local intensity of the virtual photon flux. But only the 
antenna (and not an oscillating point charge) produces what we call an "EM wave". Clearly, "voltage" 
(potential) varies the intensity of the VPF, giving rise to longitudinal (pressure/density) waves in both 
cases. Why, then, do we need an "antenna"? And yes, how does the receiving antenna "know" what the 
transmitted polarity was? 


Answer: Because we refer to ALL antennas as DIPOLES. There are actually TWO longitudinal 
waves propagating through space. If you look up the Hertzian example above (1/4-wave radiator above 
а ground plane) іп an ARRL textbook or something, you will find that there is a "virtual" 14-wave rod 
BELOW the ground plane as well -- at least as far as RF energy sees it. It is usually illustrated with a 
dotted line. Without going into the "why" on that one (even though it's related to this), let's use a simple 
Yewave, center-fed dipole in our discussion for brevity. As is obvious, when the potential on one end of 
the dipole is "positive" at the voltage crest of the RF wave, the potential on the opposite end of the 
dipole will be "negative". Therefore, we have a simultaneous INCREASE and a DECREASE in the. 
УРЕ — equal and opposite — separated by the half-wavelength of our signal. 
" 


Therefore, a distant, resonant antenna will translate this spatial "pressure" difference (although 
diluted by distance) into a tiny, time-delayed copy of the original B and E fields surrounding our 
radiator. Since the 2 opposing compressions/rarefactions of the VPF are separated by the distance of 
half the wavelength, they will never -- cannot -- cancel. Try imagining red concentric circles emanating 
from the top point of the dipole, and blue concentrics radiating outward from the bottom-most point. 
Obviously, the circles will cross and interfere. But they will NEVER TOTALLY OVERLAP TO 


FORM "PURPLE" (or cance!) until an infinite (unattainable) distance from the radiator is reached, 


Now stretch your noodle a bit and use concentric spheres (ghost onions?) to get a 3-D representation 
of the actual goings-on 


Imagine receiving antennas parallel to -- and perpendicular to ~- this imaginary radiator. It may be 
easy to envision why you — in theory, ignoring reflections -- recover NONE of the signal when your 
antennas are crossed (or a percentage of the energy equal to the cosine of the angular difference between 
the two: cos 0° = 100% [parallel]. cos 90° = 0 {crossed]). The perpendicular antenna sees no temporal 
ог spatial difference between red onion shells and blue ones. In other words, there is no longer a 
circumference differential between the intercepted red and blue spherical shells. 


As an alternative, imagine a yardstick with a piezo buzzer taped to each end, Wire them out-of- 
phase so that when your signal generator makes them sing, you can stil hear a tone even though the sum 
total acoustic wave is a canceling one. It is their distance from each other that defeats total cancellation. 
‘And if you had a second yardstick set up like the first — but as a receiver (also with crosswired piezos, 
but connected to an oscilloscope), and the whole setup was in an acoustically nonreflective space ~ you 
would get a signal reading if your sticks were parallel. But cross them and your scope will show a flat 
line. (Not recommended as experiment. An acoustically nonreflective space is pretty hard to come 
by 


‘Therefore, We can carry polarization information by using TWO longitudinal waves, naturally 
separated by wavelength — which is closer to what's really going on. Or we can simply say that itis the 
separation between the centers of the red and blue "ghost-onions" that determines wavelength. (This is a 
separation of relative distance as well as a relative separation in time — whatever term makes you happy) 


Incidentally, if you have researched Townsend Brown's work in electrogravitics, you have read that. 
you CAN carry information by varying a single "point" charge with no dipole, But to receive the 
information, you need a receiver that is a monopole as well. The mode of transmission is still a 
longitudinal stress wave. But it has no nearby partner with which to almost-cancel at appreciable 
distances. Being a single VPF stress (gravity) wave, it manifests as a pure fluctuation of the density of 
spacetime itself (again as l/distance, being inversely proportional) and this is why such a monopolar 
receiver will electrically manifest all gravitic fluctuations (supernovae, Earth-orbital variations, etc. as 
well as any transmitted signal). If you attach this monopole (like a lead ball) to a resonator (top end of a 
tuned coil, etc.), you can single out a particular carrier frequency just like a tuned antenna will 


If youre unfamiliar with this, dial up the Biefield-Brown work on a good search engine and 
understand it!!! Non-Hertzian waves are unshieldable and will transmit through any matter (even the 
whole Earth) as easily as through a vacuum! 


(I thanked Gunderson for his fascinating insights, and asked him if he'd mind it if 1 put his letter up on 
the Web. Which is what you're reading now. Here's the follow-up from Gunderson:) 


18 


Hi, Rick! 


Thank you for taking the time to consider what I sent you and respond, 1 didn't know if I was being 
taken seriously or not. After all, there's a chance I could be dead wrong in what I wrote -- or at least 
laughably incorrect, 


However, the work I've been doing generally says otherwise and that tends to give me со 


lence. 


1 want to say that wow! I'm flattered that you would like to post my response to your file. There's a 
lot of stuff I'm both able and eager to add to the public knowledge out there for consideration. But 1 
don't have a website or anything, so I guess this is a good start. 


1 say that in light of the fact that what I presented in that paper are merely methods of visualizing a 
le solution and the ideas I advanced aren't really meant as the final answer. Until we have a 
and coherent model that can take into account all the confusions and anomalies we encounter 
in our pursuits, no one (not even Mr. Bearden himself) can say they really know a thing for sure. After 
all, "phase conjugation" et al is only a mental construct, too. The principle does nothing more than 
explain effects. It says nothing about the fundamental causes, whatever they are. It is interesting to note 
that itis possible (even intellectually profitable) to DO AWAY with the phase-conjugate model entirely 
and treat the entire, mysterious process as a manifestation of more directly visualizable (and familiar) 
electromagnetic effects. How we think -- in approaching a problem -- colors what we perceive (and 
infer). Using many (limited) perspectives (instead of ONE limited perspective) gives us more "colors" 
in our picture of what's going on, and therefore a better chance at accurately rendering reality in our 
model. 


At any rate, I have attached a revised copy of the response file to this e-mail. Most of what I did (in. 
addition to clarifying certain points for the reader) was to "soften” comments I made in reference to Mr. 
Bearden, since I have total respect for the man and I don't want to be interpreted as otherwise. I am a 
23-year-old peon, and I'm new to the game, I don't want to butt heads with people who have spent 
longer with these theories than I have been alive. 


Above all, feel free to choose either version you like. The attached is a .txt file and those are 
sometimes choppier than they're worth. 


As far as the head-butting goes, though, 1 may still have to don my war-paint. The claim that 
"bucking" (or self-canceling) coils do NOTHING is absurd. 


1 challenge anyone who makes claims as such to substantiate them. 1 make claims to the contrary 
and I can back them up. Here's a simple test if you (or anyone else) wants to try it. 


First you will have to wind a self-canceling coil with very good canceling properties. Start by 
selecting the thickest (lowest gauge) transformer wire you can find. 18-gauge is about the ideal, but 
bigger here is better. Thicker wire (besides having low resistance) still stretch less, and any diametral 
variations along the length will have less effect on the resistance of the wire. 


From the SAME SPOOL of wire (ensuring equality between conductors in their metallic purity and 

exact diameter), cut 2 lengths of wire that are EXACTLY EQUAL in length. The longer your lengths 

the better, just make sure you can be certain your lengths are EQUAL. You will want enough for at 

least 100 turns around whatever you plan to wind on. 1 recommend an old, small wire spool (like those 

used for consumer speaker wire). As you wind your wires parallel to each other while turning the spool, 
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try to keep them from overlapping unnecessarily. The "cleaner" you wind the coil, the surer you can be 
of your results 


The main idea is to keep your 2 conductors identical twins. Try not to stretch-or-bend either wire 
inordinately or do anything to cause a DIFFERENCE IN RESISTANCE between them. 


АН you will need besides this coil to see what I am talking about is a good source of high current AC 
and а big neodymium-iron-boron (neo) supermagnet. I do mean big. The one I used in my original test 
is a cylinder, I-inch in diameter and 1-іпсћ long (and worth about $50!) Try to use a good grade (like 
neo-35). You need a huge magnetic moment to really feel this. (Remember to use a spool that can 
accommodate your big neo and a few fingers in its bore!) 


‘The bifilar coil will have four wires protruding from its finished form. ‘They should be connected in 
reverse-parallel so current can flow down either coil in an opposite direction to the other. Twist the 
connecting leads together to make sure their fields cancel. 


You can get your AC current from either a stepdown transformer or a large AC capacitor (something 
like 100 uF @330 VAC) in series with the coil's connections and 120 VAC. (Remember this coil 
appears as a pure resistance electrically so there are no resonan/LCR-circuit effects). 


1 strongly recommend the capacitor approach because it is mostly "watt-less" current limiting and 
the only thing that will heat in this arrangement is your bifilar coil. 


At long last -- when you have a good coil passing something like 10 amps -- hold the neo magnet. 
inside the bore perpendicular to the coil's axis. You WILL feel a vibration, no matter HOW carefully 
balanced your bifilar coil 


1 must admit there are other ways of winding coils that are both more balanced and more effective. 
But I am not allowed to share the techniques. This should be no loss to you. Ue some imagination and 
you could well come up with something way better! 


The curious thing after all this is that though the vibration (for all the amperage and all the magnet's 
flux) is very small — indeed, almost a trifling effect-- it has a very high 120-Hz vibration component. № 
we were dealing with a pure magnetic field at 60-Hz, we would expect our magnet to dance along at 60- 
Hz as well — not DOUBLE the frequency. It is this difference in motion that tells us we are dealing with 
ап unconventional effect. 


If you want, you can line the core of the bucking coil with a thick copper tube or shorted coil to 
attempt to eliminate (magnetically short) the AC field. Normally this will mostly kill the magnets 
powerful vibration, Here -- with your bucking coil -- you will notice NO DIFFERENCE. That little 
jitter that "shouldn't" be there is almost impossible to get rid of. And you can usually only "feel" it with 
neodymium! 


So, ТЇ try to explain (at least in my own terms) why this effect occurs to back up my claim that 
bifilar coils ARE more than just heaters. There are 3 major points from which a discussion can depart 


1. Superposition. The bifilar coil consists of 2 coils with current going in opposite directions. For a 

moment, visualize the simple case, Imagine 2 long, straight, parallel conductors carrying current in 

Opposite directions. Imagine them very close together. Опе "wire" "makes" a "clockwise" 

circumferential magnetic field. The other "wire" manifests a "counterclockwise" field. So, the 

generated fields are opposite. In the quantum mechanical sense, each "field" is independent. In our 3-D 
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spacetime, we see the fields "bent" and distorted (and mostly cancelled, on the exterior) by each other's 
presence. But this is just their SUM here in these 3 dimensions. We have to imagine the POTENTIALS 
as INDEPENDENT ENTITIES. Therefore, the accurate 
from each wire, overlapping (and ignoring) the other wire's field. One can imagine the circular 
lines" of one wire being blue, and the same from the other wire as being red. 


If the center of each set of concentrics were one and the same, all points on all circles would overlap. 
and "turn purple" (which we can think of as truly canceling at that point in space.) Therefore, it would 
be hard to picture a net effect. However, our conductors must occupy different locations! This means 
that the 2 centroids are no longer in complete superposition. The red and blue circles do not ride each 
other but interfere. 


The best way to picture this, actually, is to write a simple computer program that graphs this all out. 
If you get more complex than this simple case, it becomes easy to see how you cam generate "beams" 
where the PATTERN of the canceling state REPEATS on certain axes and becomes orderly. At any 
rate, the picture you will see will be a tangle of overlapping reds and blues. At any point, the vector sum 
of the 2 opposing colors will be zero or nearly zero, But you will see a host of PATTERNS or a very 
complex (and pretty!) STRUCTURE of cancelling energies. THIS IS THE STRUCTURE OF THE 
VIRTUAL PHOTON FLUX "UNDERNEATH" THE "CANCELLING" THAT WE "SEE". There is 
definitely something going on behind the scenes! 


2, Motional E-field, In all this belabored discussion so far, we have neglected electron drift. Electrons 
are BOTH electric and MAGNETIC particles (due to their spin — remember, motion is the only 
difference between electricity and magnetism!) and as they move down the wire, they can be thought of 
as little moving magnets. (In a sense, this is really what they are.) And when you move a magnet, you 
get an electric field, So even though the magnetic field (from moving electricity) in our bifilar coil 
the electric field (from moving electron magnetism) ADDS!!!!!! This is the "motional E-field" 
that Hooper, Sweet, and others have had the insight to mention, Yes, it is a small effect. But it refuses 
to cancel when all other things do. It is very pervasive! 


Thinking purely in terms of "waves" is a limited viewpoint. Wherever there is current, we are 
ical, electroMAGNETIC entities (electrons). And this MOTION results in "fields" that 
ignore, dogmatize away, or be unable to account for. 


3. Photon flux. Whenever we are passing energy through the vacuum, we are altering the natural state 
of the ambient virtual photon flux. A bifilar coil is one of the most effective devices for "passing energy 
through the vacuum’, АШ the inductance (energy storage capability) it would otherwise have as a 
“regular” coil is totally gone, because the very energy that would be ordinarily stored is neutralizing in 
the opposite (adjacent) coil windings having passed THROUGH the "vacuum" on its way. This extra 
energy density in space accounts for a (very) small percentage increase in the total ambient photon flux 
(which is astronomically huge compared to the power levels we normally use in the lab). Extra -- or 
missing — flux is a bend in space. Just like a high electrostatic charge or gravity. Put any energy into 
empty space and it will ALWAYS ripple and distort, to some extent. (Why shouldn't it? Vacuum IS 
energy!) 


‘This variation in the density of spacetime changes the impedance of the vacuum (or the relative 
dimensions of electric and magnetic fields). As the raw impedance of space fluctuates (positive or 
negative delta), a magnetic field has to "fit" into the space differently and this — at least in theory -- сап 
vibrate the source magnet. (If anybody wants a Nobel Prize, they could find а way to significantly 
"delta" the intensity of the VPF in raw vacuum and measure the speed-of-light during the shift. Then 
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they could document that our sacred "constant" had indeed CHANGED in direct proportion to the 
energy input!!) 


Note that topics (2 ) and (3) above are independent of the POLARITY applied to the bifilar coil. 
‘That is, the effects occur in the same fashion if energy is present at all regardless of its "polarity". This 
introduces a "rectifying" effect that would appear to double the frequency of the resultant effects at AC. 
This neatly explains the observance of the 120-Hz component in our magnets motion, and all 3 

iewpoints (being unable to diminish their intensity by eddy currents/application of Lenz's law) are 
immune to conventional methods of shielding. 


Tam running out of time, and for now I will have to sum this up. Whether-or-not you decide to 
actually mess around with this or not (if you do BE CAREFUL with neo magnets — they are grenades!), 
rest assured that there ARE tests that can at least cast doubt on some of the statements out there. 1 have 
dumped several thousand amps through one of my coils — in the canceling mode ~- by discharging a 
huge bank of fully charged HV caps through its small resistance, The first observation one makes after 
this event is that the temperature of the coil goes from room-temperature to untouchably hot in an 
instant 


If I do this in the normal (summing mode) with the two coils in parallel, the coil EXPLODES and 
shreds to hair in a shower of sparks. This is fascinating in light of the fact that in this mode the coil has 
INDUCTANCE as well as its original (bucking) RESISTANCE: this means that FAR LESS 
INSTANTANEOUS CURRENT is present in the coil’s windings, at any moment during the discharge. 
(The inductance and the resistance both factor into the Ohm's Law equation as "resistance" in the initial 
case). If the hundreds-of-amps present in the wires in the inductive mode are enough to disintegrate the 
coil, why are the THOUSANDS of amps in the noninductive mode having NO effect on the physical 
structure of the coil (not so much as even a sound!)? Why aren't the wires scorching and melting like 
they do at a fraction of the current? Where-the-dickens is the energy GOING? 


If you want to figure that one out, I'll tell you -- it's one to sleep on. I gotta go to bed. 
‘Thanks again for your reply. E-mail me as often as you like, I enjoy hearing from you. 
Thope that if this discussion didn't help you resolve any of your questions, that it at least gave you 
some new things to ponder. I hope it was of use to you -- the ideas in here have definitely been useful 


for me. 


(PS: It is interesting that 'sensitives' can supposedly "see" a change in coils like these when they are 
energized... that, to me, says more than any magnet really can.) 


Happy pondering, 
graham 


E. On the Production of 'Scalar' and 'Static' Waves (1998) 


F. Tom Bearden on Weather Control via Energetics (1998) 


G. Bearden on Balancing Positive and Negative Energy-- 
Communication to Jerry Decker of KeelyNet (1997) 


H. Bearden on Antigravity-- Communication to Jerry Decker of 
KeelyNet (1997) 


On Internal Work and Antigravity with Newton, Faraday, and Maxwell 
T.E. Bearden - 08/08/97 


Internal work is an eerie kind of thing! There are several things involved. I will try to discuss one- 
or-two briefly 


First, Faraday believed fervently that his lines of force existed as taut physical strings (everyone at 
the time -- Faraday included -- believed in a MATERIAL ether). So he thought that EM disturbances 
were simply the disturbances of these taut strings. That was then a transverse string wave. 


So to Faraday, "EM shaking" in the ether was just these physical lines of force shaking (like a 
transverse twanging string wave). NOTE that he just assumed away the body of any string holder to 
provide the tensile forces on that string! In short, without realizing it he threw away Newton's third law 
reaction forces from his material strings, 


Maxwell stated point-blank that he would read no other EM theory until he had thoroughly studied 
Faraday's work. He also wrote a paper on those physical lines of force. He mathematized them with a 
tube of force concept. 


But he also ASSUMED away the body of the mysterious missing string holder and also thereby 
discarded Newton's third law reaction from his electrodynamic theory. The third law is STILL missing 
from the theory today! 


When electrodynamicists do an experiment -- say by introducing some EM energy to be absorbed, 
ete. — the third law recoil force and energy DOES appear. It is GENERATED in their experiment, but 
the cause for it does not appear in their model! So they piously raise their eyes to heaven and say, "Oh, 
yes, we know that will occur. That's due to Newton's third law. 


Well, Newton's third law is a DESCRIPTION of what happens. It is not the CAUSE of anything 
being instead of a cause, an EFFECT. 


In short, there never were any twanging strings in the vacuum ether. And Faraday's lines of force are. 
not even lines of force! THERE ARE NO FORCES IN THE VACUUM. 


In the first place, force is not the primary CAUSE of acceleration of a mass! Force is not 
SEPARATE from mass. Rigorously, the definition of force is Е is identically d(my)/dt. As can be seen, 
mass is a COMPONENT of force. In the vacuum, all that exists are changes in the vacuum potential. In 
other words, you get gradients of scalar potential and swirls which we identify as vector potentials or 
currents of potential 


There is no E-field in the vacuum, for example, in the sense presently used. 
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Christ. Tesla's scientific knowledge was four-dimensional. He believed in the. 
spiritual nature of the universe and acted on the principle that all is governed 
by immutable law; that intelligence is present at every point in so-called space 
and can be acted upon through the power of thought. He astounded the scien- 

tific world by saying, in the year 1984, that a wall of light, invisible and im. 

pregnable, could be built around a nation. Its power to withstand any impact 
would be greater than that of any physical substance known to man, he said. 

‘Tesla was using thought dynamically to establish this wall of light from out of 
the very atmosphere in which we live, move and have our being. He called this 
invisible substance intelligent energy, which could be thought into existence. 
He knew that thought was creative.” Building this wall was not a supernatu- 

ral feat, for we were dealing with energy. I had already learned to draw this 
wall of light around myself, therefore it was not an impossibility to conceive of 
а wall of light around our home. Everybody has an atmosphere, or electrical 
field, and the atmosphere in which we live is filled with invisible atoms. ‘The 
center of these atom: 


the intelligence which keeps the electrons revolving 
around it like the planets around the sun, in an orderly fashion, according to 
law. The pattern of the atoms changes with changing thoughts. With the 
above understanding, we visualize the wall of light around our homes and their 
environs. We conceive of the outer surface as sending forth charges of electri- 
cal energy which will act as a repellant and result in completely discourage 
distrust. It's all a matter of believing. The first step, therefore, is to know that 
God does exist, that He loves all people, and that He does have the power to 
command the electronic substance to surround you and remain permanently 
invulnerable to all that is not of the light. The process of manifesting the wall 
or tube of light is simple. It requires no money, no special equipment, no col- 
lego degrees. It does, however, require a certain amount of practice, for one 
must be in tune with Divine Being. As with all true prayer, one must be undis- 
turbed and without the least doubt, doubt is the one great thing, which will 
prevent the manifesting of the wall of light. 


‘Two or more persons should be able to be in tune with each other, and 
with God. For when two or more are gathered together in His name, He is 
right there with you. Then focus your attention upon your own Inner-Self, the 
Divine Presence within your own beating heart. If you are in tune, with the 
Divine, you will visualize а great tube, or wall, of invisible electronic light. 
gathering about you, or, and, your nation. There is no limit to the bounds of 
its protection. Think great, and it will be as you think; never limit the power 
of God. The power of man, depending on his own limited power, is not great, 
but when we build the wall of light, it 


not us, we are only the instrument 


Electrodynamics assumes that at every point in the vacuum, there exists" 
(1) a point unit North pole, 
(2) a point coulomb of positive electrical charg 
(3) a point unit mass. 


Electrodynamics theory then describes how those assumed point entities move and react. THAT's 
what the equations actually describe -- the movements of those 3 entities. They do NOT prescribe what 
exists in the vacuum WITHOUT that observable matter being there! 


Classical electrodynamics still completely and erroneously assumes the MATERIAL ETHER. You 
would think that they would have got the message since the Michelson-Morley experiment in 1888 
destroyed the MATERIAL ether. All that happened was that one day the electrodynamicists said, 
"Okay, so there's no ether! Okay, we are not using one!” And they never changed a cotton-picking 
equation! 


What really happens with a scalar potential at a point, e.g., is that it increases or decreases. Look at 
the points in the neighborhood around that point of interest. 


If the potential increases at the focal point, then it has not yet increased at the points around it at an 
infinitesimal distance from it. So it has a set of radial gradients all around with respect to the ambient 
vacuum potential points in its neighborhood. 


Well, each one of those radial gradients is (erroneously) called a force in classical EM. But for each 
radial, there is an opposite and equal radial. Try increasing-or-decreasing the potential at that point any 
way you wish. You still produce a set of equal and opposite (bidirectional) EM "forces 


The point is that the waves are always created as PAIRS of equal and opposite waves. It's more like 
а "rhythmic squeeze" wave than anything else. In the real world, the antiwave portion is actually a 
phase conjugate -- and superposed spatially upon the wave -- in each bi-wave pair. 


‘That's how Whittaker came to show that any scalar potential is a set of bi-wave pairs . And in each 
pair, there is a wave and its antiwave (true phase conjugate). But that means that this doesn't generate 
any NET force! 


Voila! It contains excess or minus energy at that point, but it did not translate anything. That 
increase in the local energy density of vacuum spacetime is ruthlessly a CURVATURE of local ST in 
the GR sense. 


So what is produced in the vacuum is a GRAVITATIONAL wave and not an EM wave at all! This 
is consistent with modem gauge theory when one thinks long enough about it, because gauge theory 
regards gravity itself as simply the "restoration of symmetry” when a force of any kind is formed. 


In other words, Sakharov's hypothesis is true — Gravity is not a separate field in the sense of 
Maxwell but is always made from other fields. In fact, it is just NEWTON's THIRD LAW revealing 
itself — particularly in electrodynamics! 


Now let's look a little deeper. Suppose we have this harmonic set of wave/antiwave pairs (this scalar 
potential) coming onto an atom of matter. 


Well, the time-forward wave halves get stripped off and interact with the time-forward part of the 
atom (i, the electron shells) 


‘The atom can be regarded as a set of dynamic dipoles where a positive charge in the nucleus and a 
negative charge in the electron shells comprise one of the dynamic dipoles. 


The dipole is a "splitter" of the G-wave incoming. It splits that thing into 2 EM waves momentarily, 


‘The forward time wave-half interacts with an electron in the electron shells, and the reversed time 
wave-half interacts with the positive charge end of the dipole down in the nucleus. 


‘That generates Newton's third law recoil of the nucleus, which is admitted but usually ignored in 
electrodynamics. 


‘The point is for all the energy interactions ongoing in the electron shells, there are equal and 
opposite EM energy interactions ongoing in the nuclei, We ignore the latter. 


NOW to the inner work, As you can see, when you do some work on the atom with EM radiation, 
you simultaneously do some equal and opposite inner work in the nucleus. (One can use this to get 
antigravity, free energy, and all sorts of goodies). 


Now in nonlinear optics, one interacts that G-wave ith its EM biwave pairs) as it is coming in 
by nonlinear EM wave interactions such as 4-wave mixing. The time-reversed wave-half doesn't get to 
reach the nucleus. Instead, it is flipped right back toward where it came from. And along with it goes 
up to all the energy in any additional pump waves on the atom, 


So a phase-conjugate mirror -- no matter how powerfully pumped -- DOES NOT RECOIL when it 
emits the powerfully amplified phase-conjugate replica wave! 


The reason is that the MECHANISM generating Newton's third law recoil of the nuclei did not 
happen because the cause (the incoming "missing" time-reversed wave-half) was redirected before it 
reached the nucleus. 


Now that's an interesting way to intercept the "cause" of internal work -- and redirect and use it -- 
FORE it comes into its causative interaction to generate internal work. 


Now if you continue to do the POSITIVE work half (in the Sweet device, the work done in the load), 
and in fact increase the positive work half while simultaneously rejecting the excess negative half, you 
have a missing "Newton's third law" reaction for the excess positive work being done in the load, That 
means you have a missing restoration of symmetry, for the excess positive power being done in the load. 


That means you have just exactly that much ANTIGRAVITY formed. That is, if restoring 
symmetry is what exhibiting gravitational force is, then DENYING the restoration of symmetry is what 
dis-exhibiting (denying) so much gravitational force is, 


So by denying the restoration of symmetry for extra power in the load, you create ANTIGRAVITY 
by just that amount of power. 


Let us reason together. Gravitational energy is already known to be (embarrassingly) negative 
energy. Well, what is "negative energy" in layman's terms? 10% just energy that was never there but 
does work against you, Again, it's just our old friend Newton's third law, hiding in disguise, 
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So we get gravity when we let the time-reversed half of the EM waves interact with atomic nuclei 


We get an absence of gravity when those waves come in but the antiwaves do not reach the nucleus 
and do not interact with the nucleus. 


READ THAT AGAIN, THAT'S PURE MAGI 


So to get antigravity, you bring in some EXCESS phase-conjugate (time- reversed) EM energy 
together with some excess energy (the other half accompanying it, since you bring them in, in pairs. 
You let the time-forward half go to the external circuit and the load, and do excess work in the load. 


But you do not let the excess part of the incoming time-reversed energy reach the nucleus. Instead, 
you multi-wave-interact with it before it reaches the nuclei. You send it back on its way. So what does 
that do? 


Well, if you bring in extra gravitational energy (cause) and then REPEL it WHILE LETTING ITS 
INCOMING FORWARD-TIME MATCHING ENERGY BE DIVERTED TO THE LOAD AND DO 
WORK IN THE LOAD, that’s the exact thing as creating that much ANTIGRA VITATIONAL energy. 


In short, that's how you produce antigea 
thrust 


Or if you wish, that’s how you get a unilateral 


Just point that antigravity thrust in the correct direction, and the unilateral antigravity thrust force 
will occur in that direction 


For propulsion, then you fly it like a helicopter. With thrust upward, you lift straight up or hover, or 
lower down gently. By angling the direction to have a forward component, you also move forward 
while hovering, climbing, lowering, ete. 


‘That was the gist of my theory of gravitation that I got "Sparky" Sweet to test with the vacuum 
triode amplifier. I had estimated that it would levitate at about 1500 watts. 


But one would get magnetic charges (monopoles) deposited in the barium ferrite magnets as one 
increased the power above the nominal 500 watts design. So I warned him not to go above 1,000 watts 
because the magnets might explode and kill him, (They go off like hand grenades when the yield point 
is reached, and Sparky did explode a few magnets at various times this way!) 


Anyway, he increased the load in 100-watt increments to 1,000 watts, and that thing reduced its 
weight on the bench nicely and smoothly by 90 percent. If the experiment had failed, I would have had 
to go back to the drawing board. But it worked beautifully. 


So the gist of the internal work is that you directly involve 
(1) Newton's third law being added back to classical EM, 
(2) turning EM into G and vice versa, 
(3) putting Faraday's missing string holder back in there, 
(4) increasing the potential cause for internal work, then rerouting it back out before it interacts in 
the nucleus, and 
(5) finding Maxwell's missing "tensioning agent" in the vacuum. 
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Maxwell actually pointed out carefully that his theory was not finished because he had assumed this 
stress in the ether but had not been able to account for it, and therefore further work had to be done. 


order and suitable for first order 


Heaviside also warned that the present EM theory was just 
effects, but was not to be considered as "finished". 


In his opinion, initially the engineers would have sufficient trouble learning that first order theory 
and applying it. So the refinement of the theory could come later. 


Hope this is a little clearer. 


--Tom Bearden 


I. Clarification of Scalar EM and Bi-Directional Waves, by Ed Mason of 
Nova Research (1996) 


In the Summer of 1996, 1 had a series of e-mail correspondences with a gentleman named Ed Mason of 
Nova Research located in Florida. He had written the following file SCALAR7.ASC, which never made 
it up onto the KeelyNet. But he kindly mailed me a copy and we wrote back-and-forth for a few months. 
His file contains comments on my file -- ANDERSEN.ASC — in which 1 critiqued some of Bearden's 
earlier writings on Scalar EM, and on Bearden's response letter to me, now on the net as BDNLTR АЗС. 
In this file, Mason offers some very interesting angles of his own on the subject. 


SCALAR 7.ASC 
ED, Director 

NOVA RESEARCH 
AUGUST 1, 1996 

STATUS: UNCLASSIFIED 


NOTE: This paper contains a lot of Bearden's quotes from MANY different papers of his. I have 
"integrated" them together where I thought they are all related. 


NO COPYRIGHT: This paper and ideas therein may be FREELY SHARED according to the high 


ideals of KeelyNet. However, I would appreciate if PROPER CREDIT is given me for any ideas I have 
originated herein 


PAPER ON SCALAR POTENTIAL AND SWEET DEVICE 
PRACTICAL SCALAR POTENTIAL PRODUCTION EXPLAINED 


with SuperConductivity applications and relation to UFO Propulsion described with CIA Area-51 
experiments in Scalar Potential devices hypothesized. 


In reviewing many of the "Free Energy" text and GIF files on KeelyNet and studying the concepts. 
presented -- especially those pertaining to the theoretical work of such luminaries as Whittaker and 


Bearden -- perhaps my comments may provide some more assistance to advances in this new field of 
endeavor. 


In BRDNLTR.ASC, much information was given by Tom Bearden in response to the questions and 
points raised by Rick Andersen. There appears to be a discrepancy between Bearden's statements that 
"sum zero vectors" comprise or produce SCALAR WAVES ог SCALAR POTENTIAL, and his later 
statements that Hooper type Bifilar coils (Le.: Cadeuceus coils, coils comprised of "opposing" field 
windings) produce a situation in which both the AMPLITUDE and the TIME VARIABLE (+), (-t) 
cancel out, resulting in NO NET EM EFFECT. 


Bearden reveals this is due to the fact that 2 opposing “fields” are actually comprised of TWO pairs 
of Bidirectional Whittaker waves (the Forward time component wave AND the Reversed Time 
component wave) and that there are actually FOUR Bi-D Whittaker waves that cancel out not ONLY 
spatially BUT TIMEWISE as well. Bearden then says "Major Bummer!” 


YET THE SCALAR PUMP POTENTIAL IN THE SWEET TRIODE USES JUST SUCH A 4- 
PAIR BIDIRECTIONAL WHITTAKER (INTERNAL EM) WAVE SET !!! 


One also notes that IF nonlinear material was used in a Bifilar Hooper coil, THEN the usual null 
effect would vanish and "spooky gravitational effects" are noted. Well, NONLINEAR material is 
placed at the focus of the 2 pump waves (4 Bi-D Whitttaker scalar waves) in the Sweet device. 

7... This agreed with Whittaker, and also now offered a sudden inspiration as to when we got the G 
effect and when not. We were dealing with 4 waves -- not two ~- in the opposing ordinary waves. We 
had 2 opposing normal waves and 2 opposing antiwaves, with the wave/antiwave coupling. 2 ordinary 
waves 180 degrees out-of-phase would certainly cancel (spatially) their amplitudes (as is well-known in 
RAM materials and structures) but would not cancel their energies. ‘The 2 antiwaves would do likewise, 
spatially. 


"The point then became so what would happen in the time domain? Here we got a shocker, The 2 
antiwaves would cancel each other's amplitude SPATIALLY and would add energies. But looking at 
the action (energy x time) aspect, their energies exist in negative time! Well, this meant that the 
antiwave ACTION would come out negative and would then cancel the added positive wave ACTION 
because Sum Ewt + Sum Eaw(-t) = 0. Therefore the sum of the whole mess was zero! Bummer! We 
wound up with everything just vanishing, wherein all the action (angular momentum) seemed to vanish. 
Well, this showed that the notion of simply having waves 180 degrees out-of-phase of itself would пог 
give gravity effects. So thats why mostly the Hooper approach didn't seem to do much. But if one 
added nonlinear materials to the core, then one broke the linear cancellation." 


‘The magnitude of the electrostatic scalar potential created by the accumulated charges (spray 
pumps) represents the local magnitude (flux/spray density) of that virtual photon "spray". It has nothing 
to do with the mass of the charges except that Nature has built those particular masses to be "little self- 
powered spray pumps.” 


NOTE: Scalar potential is CREATED BY the ACCUMULATED CHARGES, et al 


"When we "charge up" an accumulator -- such as a steel sphere or a capacitor — we push in the 
electrons so that they pack closer together, and we thus increase the virtual photon spray density because 
We've accumulated more sprayers in a confined volumetric region, The volumetric spray density 
represents the magnitude of the electrostatic scalar potential (ESP) in this analogy." 
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‘ontrary to conventional wisdom, Whittaker proved that this scalar potential -- this "spray density’ 
— is internally organized into hidden, flowing, bidirectional EM waves. EM force field wave energy is 
flowing in both directions. In the electrostatic scalar potential, the net Poynting vector resultant is zero. 
But it is a "sum-zero system" composed of an infinite set of opposite but equal finite Poynting vectors. 
‘That zero vector resultant is a scalar EM potential. 105 got lots-and-lots of EM energy flowing both in- 
and-out simultaneously. But these flows are normally balanced and in equilibrium.” 


".. Actually, scalar potentials (Vacua! Spacetimes!) from charged pat 
dynamic =..." 


les — both static and 


7... For a very recent proof that the potential is a flow process -- and in fact consists of bidirectional 
EM waves — see Hsue, C.W., "A DC Voltage is Equivalent to Two Traveling Waves on a Lossless, 
Nonuniform Transmission Line," IEEE Microwave and Guided Wave Letters, 1993, Vol. 3, p. 82-84." 


... Rigorously the scalar potential is composed of a dynamic, opposing vector force field wave internal 
structure, Internally it's vectorial; externally it's scalar. Whittaker (1903) tells how to make standing 
scalar potentials -- these can be made as beams." 


NOTE: THE "ZERO SUM" exists WITHIN the structure of the Scalar Potential ALREADY. There. 
is NO NEED to "oppose" ordinary ES or EM "fields" because as said before they are ACTUALLY 
"effects" caused by a SCALAR POTENTIAL ESTABLISHED BY ELECTROSTATIC CHARGES OR 
MAGNETIC "FLUX". Comments by Bearden regarding "ZERO SUM" actually applies to the 
INTERNAL MATHEMATICAL COMPONENTS of SCALAR POTENTIAL. Early writings indicate 
that T. Bearden realized this fine point only later. 


"Now, of course, one can take equation [I] above and apply Whittaker (1903) to it, and 
mathematically decompose the PHI-sub-q term into a set of hidden bidirectional EM wavepairs in a 
harmonic sequence.” 

"...The source already acts as a "dipolar antenna" to continually receive "scalar potential" current. 
 dPhi/dl (mass-less displacement current) from the vacuum." 


РНІд is MASSLESS DISPLACEMENT CURRENT aka electric charge. This — being composed of 
ВЕ wavepairs — is identical to electrostatic scalar potential 


THEN the 4 waves: 


"Then all that remains to be done to tap this vacuum-furnished "pumping" energy is to utilize 
standard 4-wave mixing theory from nonlinear optics and introduce a small signal wave input. By 
standard textbook theory, up to all the energy in the pump waves will then be emitted by the nucleus as a 
phase conjugate replica (PCR) (time-reversed replica) of the signal wave input.” 


Treating the stress-pumped nonlinear nucleus as а PPCM, it follows that the stress energy of the 
vacuum can be tapped by a 4-wave mixing mechanism in the atomic nucleus to provide amplified phase 
conjugate EM wave outputs from the atom in response to small signal wave inputs." (Utilizing Scalar 
Electromagnetics to Tap... et al) 


Hence the vacuum/nucleus flux exchange system is not locally in equilibrium because part of the 
in-flow is being gated by 4-wave mixing accomplished in the PPCM barium nuclei into forming an 
organized PCR wave, which in turn goes on out of the atom instead of back to the vacuum. Any local 
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vacuum energy extracted is just instantly replaced by the surrounding vacuum — just as a raging ocean 
instantly refills the hole left in dipping out a spoonful.. 


"Up to all the power in the pump waves A1 and А: wave 


А4 in response to a small signal wave input A3." 


y be output in phase conjugate rep! 


In other words, 


[the following is my paraphrase because 1 could not reproduce his ASCH diagram properly in HTML — 
К. Andersen] 


pump wave A1 is actually a pair of bidirectional Whittaker waves, propagating into the phase 
conjugate mirror (PCM) from direction A. A2 is another Whittaker pair coming into the PCM 
from the opposite direction, B; (and that actually adds up to four waves in all: [2(-t) х 2640. 


АЗ is the input signal "tickler wave which may be quite weak in power/intensity. 


‘These "three" waves, then -- АТ, A2, and АЗ -- are all aimed at the PCM. In response, it "echoes" 
back a 4th wave -- the time-reversed, phase conjugate reflection Ad -- which may be enormous in 
power level as compared to the tickler A3. The PC wave backtracks down the path taken by the 
tickler wave АЗ and delivers its power to the spot where the original "tickling" source is located. 


PCM: Silicon, Barium, ionized plasma, granite (has silicon), crystal (SiO2) 


PUMP WAVES: Set up Scalar STRESS potential. Even NON-OPPOSING waves or charge 
accumulations can do this. (READ the quotes ...) 


In Tesla's experiment, Al and A2 are NOT required BECAUSE "Earth's fiery соге" ALREADY 
contains the stress. 


Of course, when one OPPOSES two equal vectorial forces such as would occur if 2 capacitor plates 
are charged to the same (-) potential -- or if 2 electromagnets are situated such that the N poles face each 
other — then one would derive the infamous ZERO NET VECTORIAL SUM OF FORCES 


In reality, one would observe a net EFFECT of zero on an object or substance placed within the 
focus of the opposing forces. However, THE FORCES ARE STILL THERE. In Millikan's oil drop 
experiment (by which the charge of the electron was established), 2 opposing plates charged to equal 
polarity impelled an oil drop to hover IN THE CENTER between plates. The forces’ net effect on the 
oil drop was zero, therefore the oil drop remained motionless. However, the fact that the oil drop did 
NOT fall to the lower plate indicates that the FORCES STILL EXISTED. 


Further, in a certain fusion reactor design known as the "Magnetic Mirror" concept, a ionized plasma 
is held between a set of OPPOSING magnetic field coils. By increasing the flux strength of the 
‘opposing coils in an equal manner, the VECTORIAL SUM of the opposing magnetic forces is ZERO. 
But YET THE PLASMA WILL BE COMPRESSED from a former state of motionless equilibrium with 
respect to the focus of the opposing forces. The fact that plasma compression OCCURS indicates that 
THE FORCES CONTINUE TO EXIST even though a mathematical VECTORIAL ZERO SUM of 
forces exists in the arrangement. 
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Tesla's scalar wave unit consisted of a transformer enclosed within a zinc box in which a primary 
was interfaced to TWO OPPOSED ("bucking") SECONDARY COILS. 


What is the point of all this? Well, apparently NON-OPPOSED flux or accumulations of electrons 
are accompanied by SCALAR POTENTIAL. The scalar potential is ALREADY composed 
INTERNALLY (according to Whittaker, not Bearden) of pairs of temporally (not spatially) opposed bi- 
directional Whittaker EM waves (virtual photon and anti-photon pairs, which is a SPIN-2 GRAVITON). 
‘One does NOT have to "oppose" coils or charged spheres to set up a scalar potential. HOWEVER, if 
ES oppose coils, capacitor plates, etc. then although the FORCES involved (i.e. Scalar 
‘TIAL, a STATIC ordering, et al) do NOT vanish, their NET EFFECT on something DOES. 
‘This corresponds to the mathematical VECTORIAL SUM ZERO. 


The Scalar potential associated with the opposing forces (i.e., that of which the forces are “effects") 
STILL EXISTS. Therefore, the potential "activates" the area of SPACE/VACUUM where that 
particular scalar potential exists. And IF a NONLINEAR MATERIAL (ie.; MASS) is placed within the 
scalar potential activated zone, THEN the 2 pairs of normally “null effect” internal Bi-D Whittaker 
waves EXERT AN EFFECT ON THE MASS. 


How? The Scalar potential in the zone still exists. This vastly increases "virtual photon exchange" 
(virtual photon/antiphoton) with the electron shell and nucleus. But because a nonlinear material is 
placed at the focus, THEN a significant percentage of anti-photons do NOT interact with the nucleus. 
The VP exchange being vastly increased is what constitutes the state of the matter being "activated". 
The non-interactive antiphotons then appear as "Time Reversed displacement current". The Scalar 
Potential (paired Bi-Directional Whittaker Waves) are thus DECOMPOSED by NONLINEAR MASS 
into FREE time reversed EM waves and time forward waves. 


Probably the reason any effect at all has been observed in the Hooper Motional Field generator 
(without a nonlinear core) is because in practice the two opposing fields were not EXACTLY equal 


IN CONCLUSION 
The Scalar Potential can be set up whether opposing forces are established or not. But in either case, 


scalar waves or potential requires INTERACTION with nonlinear matter in order to produce any time 
reversed phenomena. 


ADDITIONAL NOTES: 


The Sweet device could be utilized at very high power outputs to liquefy cryonic substances such as 
Helium, using no pumps or bulky moving parts. Now, what would happen if a time-reversed current. 
were established in a superconducting field coil, setting up a time reversed magnetic field? If the coil 
containing the perpetual time reversed current were immersed in liquid helium, would the effect of the 
current maintain the liquid state of the Helium, which in turn would maintain the superconductive state, 
which in tum MAINTAINS THE TIME REVERSED CURRENT FOREVER? 


* In the Herbert Schirmer UFO abduction case (Nebraska 196%), the reptioid alien stated that their 
craft were propelled by “reversed magnetism’. 


* In the Betty/Barney Hill abduction, the inside surfaces of the UFO were "freezing cold". 


* Some witnesses who stood DIRECTLY UNDER a low-altitude disk felt weightless and AS IF 
‘TIME HAD STOPPED. 
з 


Do some UFO's use time reversed power? 


* Many UFO contactees have received ideas and designs from aliens for "FREE ENERGY 
DEVICES"(!!!). The late Harrold Menger was one example. 


Since the SOVIETS and United States work on scalar electromagnetics, now UFO-type craft have 
been REPEATEDLY seen coming FROM and flying OVER the Groom Lake CIA AirForce Area 51 at 
might. Probably someone has gone a lot further with this than Dr. Sweet or Col. Tom Bearden have 
suspected. The CIA has a MULTI-BILLION DOLLAR budget (all unaccountable) to invest in this type 
stuff. And they HAVE used Area 51 for years. (Some say the CIA raises much of this "funding" via. 
drug running operations. But since this is a SCIENCE BBS rather than a POLITICAL BBS, no more 
will be said here.) There are ALSO many documented evidences indicative of the fact that the CIA has 
long been interesting in BioPhysical effects weapons, Psi Weapons, Mind Control, etc. Scalar waves 
MAY have an effect ON THE MIND. 


If Col. Tom Bearden, Dr. Е. SWEET, or any "responsible" parties wish to comment on, yell about, 
or offer ANY proposal of interest; you may e-mail me at: NovaOne@juno.com 


or WRITE: 


ED 
Director 
NOVA RESEARCH 
Box 676 
Astor, Florida 32102 


J. Questions and Answers on Ed Mason's file (1996) 


Questions and Answers regarding the "Scalar7" File 


As soon as ГА reviewed Ed Mason's "Scalar?" text file, 1 had lots of questions for him. In the document 
that follows, Mason replies (boldface type) to my inquiries (plain type) in a dialogue-like fashion. 


Dear Rick: 


your message and will try to respond as best as I can. Iam starting to wonder if 
knows what he's talking about at all. I am tending more to going by what 


Whittaker said. 
Well, here goes with the answers: 

8/10/96 

Dear Ed, 
Thank you VERY much for sharing SCALART with me. I'm going to mail Bearden a copy. Lets 


sce if he responds to it. Аз for the copy of his latest letter to me that you requested, ГИ try to copy & 
mail it within the week. I've gotta "borrow" the copier at my job. 


E] 


Please let me summarize what I think you've said. If you agree that I've understood you correctly, 
maybe then we can get a "definitive", briefer-than-Bearden's-usual document written, 
defining/describing Scalar EM. 


If Ive understood you correctly, I almost feel like saying "Why couldn't Bearden have just told us 
this in the first place rather than putting out 10 увагу worth of books with vague terminology?” Of 
course, I realize that 


[ANSWER: Either he didn't know himself, or he is an inveterate BS artist. I tend to think he 
didn't know all the answers himself. Most scientists DON'T (and don't CLAIM to have “all the 
answers", like theologians claim to do)] 


like you surmised, he hadn't seen all the fine points (just what & where does the zero-vectoring take 
place, ete.). So it's not that I'm complaining, He has done a great service in pioneering Scalar EM 
concepts; maybe now we 


[ANSWER: True.] 


сап "interpret" him in the light of more current understanding, as Minkowski interpreted Einstein for 
the rest of us Earthlings. 


So here goes my summary of concepts; please correct me or comment wherever you feel is 
necessary: 


1) What we call in plain English a "DC static charge", Bearden says is (or produce 
scalar potential. (Also holds for magnetism.) Yes/No? 


) electrostatic 


INO. Is ап EFFECT OF a scalar potential. The scalar potential is ASSOCIATED with a static 
charge OR a magnetic "field". In the final analysis, these are all mental models utilized to describe 
various related EFFECTS that are occurring. The SP describes one type effect or phenomenon, 


the "field" or "charge" describes a related phenomena or effect.] 


2) Based on Whittaker & Hsue, the "potential" is composed of (or can be analyzed as) harmonically- 
related sets of bi-directional EM waves which sum or superpose-or-convolute into a ‘static’ potential 
(Whittaker wondered about the similarities to a gravitational field, and Bearden ran with that concept.) 
Yes/No? 


IANSWER: A WHITE beam of light can be "analyzed" or "separated" (via a prism) into 
COMPONENTS comprised of colored light. This example may provide a good model for 
understanding scalar potentials.] 


(Question: Why must they be HARMONICS? I'd expect to see ALL frequencies 

IANSWER: The particular frequencies or harmonics probably determine the type of scalar 
potential and the type of (or frequency) of the associated EM or ES (as well as other energetic) 
effect. There probably can be "white noise" SP's, however.] 


randomly in there like white noise, but in wave/antiwave pairs; see earlier Bearden on ‘natural’ vs. 
‘artificial’ potentials.) 


эз 
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used by Divine Power. To be effective, we must be willing; and to be willing 
же must believe, otherwise there will be no good results. It was perfect faith, 
knowing the power of God, which enabled Joshua to destroy the walls of Jeri- 
cho, by the means of ‘sound’ — the power of ‘thought’ (read that story in the 
Bible, book of Joshua, Chapter 6). No doubt, some time in the future, when 
chaotic conditions have cleared, every child will be properly instructed in the 
true, and simple understanding of the power of God, instead of the sometimes 
foolish man-made religions, which hogtie our spiritual progress, to say little 
of our material being. Meanwhile, of course, every effort should be made to 
cease misqualifying the pure thoughts, or the reflection of Divine Power, 
leaves your heart. In other words, refrain from getting mad at yourself and 
the world around you, leave off all worry, cast out all fear. If your favorite 
worrying subject is lack of money, then use the thinking power that is wasted 
in worry in realizing that all supply is created by the Creator. 


This forms a magnetic focus for supply and it will flow in naturally; but 
remember that doubt will immediately cause loss of power. God knows your 
every need, and if the need is worth while — from the Divine point of view — 
‘more than the need will be supplied. Christ said we do not receive an answer 
(supply) because we ask wrongly, cultivate an abiding faith in God, not sim- 
ply because you want something, but from pure love, and you will find your 
outer world swinging into a wonderful new orbit of harmony. Remember that. 
if you need special help at any instant of the day or night to solve any prob- 
lom, you should call on power of God. You will get an immediate response, 
even though you may not recognize the energy form in which it comes to you. 


And when you gaze at the skies overhead on a clear night and see an 
apparent star shoot suddenly through the heavens, know that it might be a 
fight of cherubim speeding forth on some cosmic errand, would there be any 
harm to think we recognize them? Acknowledge, and bless them, and believe 
же will receive their blessing in return. In the near future, more and more of 
these vehicles will become visible in the skies. Remember that at present all 
space ships and space people can use the tube of light at any time to make 
themselves invisible. As earth people themselves learn to form and use the 
wall of light, they will develop a consciousness which will make them fit com- 
panions for space visitors, 


END 


1 had serious problems with that word "bi-directional", knowing that Bearden USED to say that 
scalar waves were 2 outphased SAME-directional waves; bi-directional waves superpose as 
STANDING WAVES, which are not STATIC, but 


[ANSWER: The standing wave APPEARS to be STATIC.] 


made up of ALTERNATING-polarity fields at the waves" LOOPS or ANTINODES, and zero field at 
the NODAL POINTS. The standing wave does not travel "eft or right’ but just ‘stands’ and "flaps" + and 
п each half-cycle. 


And so I wrote Keelynet files arguing that bi-directional waves are not the same as 2 waves traveling 
together in the SAME direction, "opposing" in the sense of being 180 degrees DISPLACED in phase, 
which was certainly 


IANSWER: good point.] 


Bearden's original point of view. So I took issue with his use of the word "opposing". I also noticed 
that only recently has he begun to speak specifically of opposing the POYNTING VECTOR of each 
wave with the other which is a far сту from the 180 degree phase shift/summing mentioned 2 sentences 
above, in which both waves' Poynting vectors are "pointing" in the same direction. 


Granted that I understand almost none of the math in the Whittaker papers, I nevertheless took it for 
granted that when Whittaker said "bi-directional", he himself had NOT YET ENTERTAINED the 
thought of "time-reversal", which 


[ANSWER: See my explanation below .. 


of course solves my problem with counter-propagating waves summing into standing waves, as 
opposed to summing into a "DC charge" or scalar potential. Whittaker meant bi-directional in the 
spatial sense, as we all do who 


[ANSWER: RIGHT 


But one component is of a DIFFERENT NATURE than the other.] 
drive on 2-way roads. Yes/No? 
[ANSWER: See below.] 


However, Bearden seems to interpret Whittaker as supporting the time reversal view. He makes it 
sound (at least to me) that time-reversal WAS implied by Whittaker. Lately he has added Barus, Stoney, 
(18905), and Ziolkowski (1985) to his list of supporters and has thereby ASSUMED -- if I read him 
right that Whitaker's bi-directional waves CONTAIN ii ersed — antiwaves 
AUTOMATICALLY... because Bearden doesn't believe in transverse waves. Rather he believes in 
Tesla's LONGITUDINAL waves which he says are the result of a transverse wave and its time-reversed 
twin "slapping together", compressing and rarefacting the ‘ether’. (I'm curious as to YOUR view: Are 
normal EM waves transverse or longitudinal?) 


[ANSWER: He has built his concepts not only on Whittaker but also on models produced by those 
expert in Quantum Mechanics. In QM, there is an INTERPRETATION of the equations to the 
effect that (+) charged particles "travel backwards" in time. Namely, that anti-particles are "time 
reversed". This is where Bearden gets the idea of T(-) or time-reversed photons a la the T(-) 
‘component of a Bi-Directional Whittaker Wave. 

E 


In actuality, what the equations refer to as TIME is actually a quantum energy state of a 
particle associated with PROCESS. When the quantum energy state described as "time" is of a 
certain value, then processes associated with a particle appear to "slow" or "speed up". There is 
no actual PAST or FUTURE. Simply an Eternal NOW. 


That is, the problem of Causality Violation is non-existent because the Past and Future have 
по REAL existence and, basically, physicists have erroneously assumed a subjective concept called 
"time" to have objective existence. There is a flow of PROCESSES in objective re: not a 
“flow of time". The process rate slows when the mass of a particle increases due to an associated 
increase in inertia. This is misinterpreted (in the light of the current thinking about "time") as 
“time dilation”. In reality, the hypothetical Einsteinian spacecraft achieving 'c' would carry dead 
‘occupants, The mass and inertia of their bodies would increase to the point where they would 
collapse. 


Therefore, the "time-reversed wave" is not ACTUALLY traveling back in time, It is simply a 
distinct type of electromagnetic wave having certain energetic characteristics. 


Also note that neither Col. Bearden nor the late Mr. Sweet EVER produced one bit of physical 
evidence that they actually produced "frozen wires" or "clocks slowing" or his famous "other 
phenomena which I ат not at liberty to disclose". ALL we have is his word! that this occurred. In 
academic science, one is not so secretive. One would produce video tapes SHOWING the effects 
occurring or the ice on the wires. But as I said, Col. Bearden has a MILITARY background and 
Mr. Sweet a commercial one. The two mindsets favor secrecy. Military scientists can't openly 
publish because of a fear that the enemy will read the scientific journal (and they DO). 
Commercial Corporate scientists can't blab because the company's competitors will STEAL 
everything.] 


So now my conclusion is — as you put it — the "opposing" of the waves has already taken place 
automatically INSIDE the scalar potential, and — as such -- maybe there's no need for any external, overt 
efforts to "oppose" 2-or-more artificially-generated waves. Yes/No? 


IANSWER: Both methods work as explained in my paper. BUT nonlinear mass must be used in 
order for EFFECTS to appear. Actually, I suspect a "non-opposing" configuration would work 
better. That is, several charge sources arrayed in a certain non-opposing manner.] 


3. So what this seems to imply is that HIGH STATIC CHARGES may be about all we need to make. 
"scalar" effects... Plus, maybe a "tickler" wave to "ring" or oscillate the magnitude of the static charge, 
to get time-reversed waves. 


So how about this: Charge up a large sphere or plate or whatever and "leave it there", as Bearden 
had said several years back. Now "oscillate the PHI application" (his words again) — "tickle" it, by 
"illuminating" the charged sphere or plate with a normal EM transmitter wave/beam. In other words, 
focus a transmitting antenna (dish or whatever) so it "shines" upon the sphere/plate. If its static charge 
already contains hidden frequencies (wave & antiwave) -- a "spectrum" as it were -- then our 
monochromatic probe wave would mix with the static DC charge, modulate it, and perhaps cause it to 
"sing" back to us at the frequency with which we probed it... except that the "song" would be carried on 
a time-reversed, phase-conjugate wave, right? Yes/No? 


[ANSWER: Missed something. TWO, THREE, or MORE such charged spheres with 
NONLINEAR MATERIAL at the center. The "сег" is directed AT THE NONLINEAR 
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MASS. The nonlinear matter is excited by the high scalar potential (consisting of paired T(+) and 
ТС) EM "virtual photons". The nonlinearity decomposes the SP just as a prism breaks apart the 
"white light" I used earlier as an analogy. The ТС.) photon component follows the tickler signal 
path BACK and you should (according to everything Bearden et al. has said) get a FLOOD of 
power. Except the power is all "time reversed” in nature. That is, a DIFFERENT TYPE of 
electrical power.] 


suspect that a "magnetic field" produced with the "reversed electrical power 
effect. 


is anti-gravitational in 


Well, I'm going to be doing some experiments soon. I have а nice piece of Jade I can use as 
nonlinear mass = ] 


4. Bearden makes a big distinction between "photons" and "antiphotons". He also makes many 
references to - and + charges in terms of one being "time 


[HMMM ... that suggests a POSITIVE electrostatic field might just be better at making TY 
reversed waves appear. Good. A measly TV flyback unit already puts out a nice strong 425KV. 
‘One can use a junk TV set ... as a HV(+) source.] 


forward" vs. "time-reversed", etc. Similarly, his older books describe how when a Scalar transmitter 
is biased "above ambient ground potential”, it dumps energy (exothermic) into a distant interference 
zone, while biasing the transmitter "below" ambient "extracts" energy from a distance, producing 'cold 
explosions’ in the interference zone, etc. It appears to me that where he used to talk in terms of "biasing, 
the transmitter”, he now talks in terms of "positive time vs. negative time energy", etc. Thus, it might 
make a big difference whether I put a positive or negative static charge on my sphere, and the effects 
produced might depend on which charge polarity I use. Yes/No? 


[ANSWER: YES. I suspect so 


5. If you agree that I've captured the essence of what you were telling me, then most of the non- 
inductive coil schemes we've seen are invalid unless they're wound on special core material. 


IANSWER: YES. In using "bucking coils" as Tesla did, at least each coil produced a NET 
external magnetostatic potential. They merely "opposed" in a region of space between the coils. 
But a "Bifilar coil" kills the magnetic potential before the potential can appear OUTSIDE the coil. 
‘That is, there is no net magnetic effect produced external to the coil windings as an axial magnetic 
effect. I noted that Tesla never seemed to use Caduceus coils. Also my own (and as you said - 
your) tests with Bifilar coils never did anything.] 


Also, directing twin transmitter beams from normal radio transmitters, both focused in the same 
direction, toward a distant target, but 180 degree phase delayed, producing a null — the basis of 
interferometry — is also invalid as a "scalar" generator. 


[ANSWER: No, because even though the net EFFECT appears to be ZERO the component forces 
are STILL there. RE-READ the part in SCALAR? about the plasma being COMPRESSED AND 
HEATED by a set of EQUALLY OPPOSING FORCES THAT SUM TO ZERO...] 


If the forces themselves "zero out", then how do they manage to compress a plasma (as they 
CONTINUE to "sum to zero" while each component increases in magnitude but in balance with the 
other)? The Millikan oil drop experiment is another example. | 
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Also, use of a "Magic-T" microwave waveguide — or using transmission line reflections ~ to "null 
ош" the RF radiation to zero vector, is invalid. 


IANSWER: No, just unnecessary. 


And to refer to our household appliances’ AC line cords as heretofore unsuspected scalar 
generators/antennas is also wrong. Yes/No? 


IANSWER: Probably very bad, inefficient ones. Very weak.] 
5. What about detectors of Scalar EM? Any thoughts? You suggested I put one of my thresholding, 


detectors inside an RF shield and then "broadcast" to it from an AC? modulated "scalar" transmitter. 
and I might get а "buzz"... have you had any results with this yourself? 


[ANSWER: Haven't tried yet.] 


1 did find that the detector made with a NEON bulb made the loudest, most "unever 
in terms of crackling, clicking, popping as opposed to the smooth "hiss" that the other types made... 
the way, the neon bulb. 


IANSWER: ODD. Plasmas constitute a NONLINEAR material. I recently read something I'd 
downloaded from the Internet about a new model of ball lightning involving 2 OPPOSING 
circulating plasma rings AND associated magnetic fields within the ball lightning. Hmmmm 
nary a mention that SCALAR EFFECTS would be widespread in such a plasma sphere. The 
author (a Soviet scientist) repeatedly produced ball lightning IN THE LAB based on this theory. 
ТЇЇ have to convert the HTML format to text and send that to you. 


has to be "kicked" into conduction by a pulse that you supply, then the current is carefully backed off 
until the bulb is operating in the "starvation" mode just before it extinguishes. Lots of raucous, rushing 
noise at that point. 8-or-9 series-connected 9-volt batteries will do it if you don't have а DC power 
supply in the area of 70-90 volts, which neon bulbs need. 


One other type I've played with but didn't mention last time is the capacitor across the - and + inputs 
of an op-amp -type, which Hodonawec presented in one of the Popular Electronics magazines around 
1086. He named it a "QND Detector" and claimed that it picked up gravitational waves. Again, all I've 
gotten was a steady white noise hiss although I have seen the baseline on the oscilloscope (with which 1 
was monitoring the output) bob up-and-down in step with me tapping my foot on the floor underneath 
the lab bench where I was testing the detector. My guess is that it was picking up my movement 
IANSWER: OR LIFE ENERGY ????? OR BIO-ELECTRIC FIELDS/SCALAR POTENTIALS 
1 


as my body modulated the background hum in the room. Sensitive little bugger. 


Well, this is all I can come up with for now; hope you can clarify some of this and let me know if. 
Tm finally "getting" it. 


Regards, 


ss Rick 
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K. Phase Conjugate/Time Reversed Waves vs. Scalar Electromagnetics -- 
A Critique of Bearden's writings (‘andersen.asc’, 1996) 


L. Bearden's Response to the critique 'andersen.asc' (1996) 


7/27/96 by Rick Andersen 


When I had uploaded ANDERSEN АЗС up to KeelyNet in February of this year (1996), I sent а copy 
to Tom Bearden through the mail, not really expecting any response from him (although I did 'wish' for 
‘one in that file) 


To my surprise, Mr. Bearden did respond. lin fact, he sent me 3 documents: A response letter (a 
document in itself) which is reproduced here, a new What is Scalar EM’-type paper, and a short paper 
10 be published in one of the alt. energy periodicals. He was a gentleman all the way, considering how 
in my ANDERSEN file I had ‘taken him to task’ regarding his use of wave mechanics terminology in my 
trying to understand where he was and where he now stands regarding Scalar EM. He fully expected 
that I would eventually upload his letters to KeelyNet. In fact, he instructed me to do so, but only after 1 
had waited at least 10 days while a colleague was applying for a patent on a device which will form the 
basis for the world's first STAR TREK -TYPE "SUBSPACE COMMUNICATIONS" SYSTEM. 


February 15, 1996 
Dear Rick: 


Just wanted to get off a quick response to your welcome letter and critique. I was very pleased at the 
constructive way you look at things -- that's always welcome! It has long been my firm position that (1) 
anyone who tries to do something new makes some mistakes along the way (I sure do, and I still have to 
have good erasers on my pencils!); and (2) in this emerging "field that is not yet a field", researchers do 
not have to agree with each other, but they should disagree like gentlemen -- Le., politely. Also, anyone 
who takes the time and effort to construct such a careful critique is to be commended. And so I was 
delighted at your approach and findings. 


I want to send just a few comments, Unfortunately, I'm "dead in the water" with 16-hour days until 
well past June 1996. But we hope to put one or more "new EM systems" on the market by mid-Summer 
or late-Fall. So I just have time to make some "hit and miss" observations that may be helpful to you. 


ime and Time Reversal - 


Physicists have no understanding whatsoever of the basic element-TIME. It's still one of the great 
teries of both physics and philosophy. So if one doesn't know what TIME is or how its passage is 
operationally CREATED, then the business of а time-forward timestream and a time-reversed 
timestream (always relative, of course, to the external OBSERVER'S timestream, which seemingly is 
always time-forward) can get very, very confused and messy. That's exactly where physics is at present, 


However, there is an electromagnetic mechanism that generates the flow of time itself. 1 discovered 
the gist of itin 1971 while at Georgia Tech to get my Masters degree. Have only published just a bit on 
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it; but have recently covered it a bit more in papers I am slowly writing for The Virtual Times, Internet 
node WWW.HSV.COM. It is an engineerable mechanism, so it can eventually be TESTED and 
falsified-or-upheld. 


Basically, present physics considers that photons -- which are composed/made of "energy x time’ 
only carry ENERGY! Thats like saying a moving board -- made of (length) x (width) — can only carry 
length and not its width! Plus which, no one really knows what a PHOTON is. E.g., in 1951 4 years 
before his death, Einstein wrote to one of his oldest friends: 


"АШ these 50 years of conscious brooding have brought me no closer to the answer to the 
question, What are light quanta?’ Of course, today every rascal thinks he knows the answer 
But he is mistaken.” 


And the picture hasn't changed since he wrote that. I spent an evening once with Eugene Wigner 
the physicist who put time-reversal into Quantum Mechanics, and a scientist whom I greatly admired. 
For an hour-or-so, we had a most delightful conversation until he asked me to explain what I do and to 
explain scalar electromagnetics, 1 explained that in my view, a photon transports both energy and time, 
and that a mass that "absorbs" a photon's ENERGY (which just turns into a wee bit of excess mass, via 
Einstein's equation m-E/(c?) must temporarily turn into MASSTIME -- not mass ~ since it is now 
"coupled" to a time-tail (the delta-t portion of the photon that just "lost its energy". Then when this 
MASSTIME emits a photon, it turns back to MASS (the time-tail of the intermediate "masstime" is torn 
off by the emitted photon, to couple with the photon's energy, leaving behind an entity -- mass — which 
a priori did not and could not exist in time.) 


Wigner was thunderstruck. He fully agreed that the photon was composed of (energy) x (time), but 
did not believe it therefore “carried a little piece of time" was well as a little piece of energy. So, he 
affirmed, it was only the energy that was quantized. OF course I had stated that it was the whole photon 
(action, or angular momentum) that was quantized, not just the energy component by itself, The energy 
will be DISCRETIZED but not quantized. 1 did not press the issue further because I had too much 
respect for Wigner to press him. But 1 was quite taken aback that he could believe that something made 
of BOTH energy and time could only carry a finite amount of ENERGY but could not carry a finite 
amount of TIME! 


The virtual photon exchange in the local vacuum (i.e, the magnitude of the scalar potential of the 
local ambient vacuum) determines the rate at which litte virtual ENERGY x TIME quanta interact with 
a given mass at that locality, And that rate of "adding and subtracting little essentially — infinitesimal 
time-jumps" determines the ambient "rate of passage of a mass particle through time". [The observable 
photon exchange of the mass with its environment represents the extra jumps added onto the 
fundamental "background rate of passage" of the mass through time] 


Note that the ambient vacuum's virtual photon exchange with the mass is the electrical charge of that. 
mass. (Even neutrons do this, since one quark is continually flipping in each nucleon so that protons in 
the nucleus continually turn into neutrons and vice versa.) In short, this "ambient passage through time" 
is the object's electrical charge, and that's what determines it. Note that physics already accepts the 
positive charge as just a time-reversed negative charge. Dirac, for example, did not predict the positron 
as such. Istead, he predicted an electron traveling backward in time, which we (the external observer) 
could only see as a positive charge traveling forward in time but in opposite spatial direction, 


‘This relationship between standard mass-less charge PHI of a fundamental particle and the ambient 
potential of the local vacuum also implies that ELECTRICAL CHARGE IS NOT QUANTIZED [just as 
‘Tesla stated], and now that is rather easily shown as follows: 
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Electrical Charge Q is not Unitary ~- 


First, q is not a UNITARY thing at all even though physics erroneously treats it that way! This is 
easily seen. Any fundamental electrical charge (e.g., an electron or a proton) automatically has its own 
scalar potential PHI, as is well-known. Well, PHI of vacuum is just the virtual photon flux of vacuum, 
or it can be so modeled. The PHIe of the electron, then, just represents a change or gating in the virtual 
photon flux of the local ambient vacuum [all potentials superpose; the electron’s potential is just 
superposed upon the ambient vacuum potential (AVP), although usually the AVP is just ignored. 


‘That fits well with particle physics where any electrical charge is automatically a broken symmetry 
(in that very vacuum flux). Also, a reversal of electric charge is also a time-reversal and vice versa. So 
any electrical charge is already a little "engine". It is gating a little part of the ambient photon flux of the 
vacuum through its mass and then back out to the vacuum. THAT'S WHAT ELECTRICAL CHARGE 
IDENTICALLY IS. For the electron, it's just that PHle of the electron that couples to and interacts with 
the mass, and it's entirely MASSLESS, So q becomes a system of 2 things, rigorously defined as 
follows: 


Q= m sub q x PHI sub q = mass x mass-less charge [1] 


So what we have done is clearly differentiate between the MASS-LESS part of Q from the MASS- 
LESS part [sic?], and show the coupling action as the coupling operator x. This is the first rigorous 
definition of electrical charge ever advanced insofar as I'm aware. To quote М.Р. Silverman, "And Yet It 
Moves: Strange Systems and Subtle Questions in Physics", Cambridge University Press, Cambridge, 
1993, р. 127: 
"The theory of Quantum Electrodynamics provides a comprehensive and (as far as 
experiment has been able to confirm) correct description of the interaction of charged matter. 
with electromagnetic fields. And yet, curiously enough, we do not know exactly what charge 

is, only what it does. Or, equally significantly, what it does not do.” 


But since potentials superpose, then let us add a potential PHI2 to the local vacuum potential PHIv, 
so that the total ambient potential PHIt- (РНІ + РНЕ). Let us now look at an electron placed in that 
potential PHIt. Now the mass of the electron is exposed to a different (let us take a higher) value of 
ambient virtual photon flux. Consequently, it will change its mass-less electrical charge PHIe (its ҮРЕ 
exchange rate) and also its mass before being remitted, and each one's energy portion turns into a little 
bit of excess mass while lingering as we covered before. 


If an electron could never change its mass-less charge PHle, then it could never have a greater PHI 
flux density on one side than on the other. Consequently it could never develop a del-PHI across it. 
‘There would then exist no E-field, and the electron would not be translated 


Tesla stated that he regularly made (in his very high voltage experiments) electrons that had some 50 
times the charge of a "normal" electron that was driven only by the ambient vacuum potential PHIv, and 
not by (PHIv + PHI2). Тема came close to the more modern interpretation I gave above. He considered 
that charged occurred as thin surface layers on the electron mass and additional layers could be added - 
or-subtracted. 


So you see, we have just rather thoroughly revised the foundations of Electrodynamics with equation 

[1]. And now we are consistent with demonstrated change of the rate of flow of time and of mass in 

relativistic situations. Increasing a mass's velocity through the vacuum flux increases its interaction rate 

with the virtual photon flux (VPF), just as driving a car into a rain increases the reaction rate of its 
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windshield with raindrops. This gives an alteration in mass-less charge, plus also an increase in mass 
due to ADDITIONAL VPF absorbed and "lingering" momentarily in the mass, with their delta-E 
portions temporarily turned into delta-m's via delta-m = delta-E / c^, but with their time-tails remaining 
momentarily coupled to the mass so that the mass is actually now MASSTIME. 


Relativistic increase of 
simultaneously. The above 


ss is actually an increase of masstime. You get the "time dilation" 
s why. 


It is this lingering of the delta-E / c^ - in the "mass region’ 
that not mass but now "mass time” exists, that makes a mass "exist" 


ind the coupling of the time-tail so 
in the first place. 


Now the "arrow of time" reveals itself when we consider the nature of an atom, with its "time- 
forward" electrons outside and its time-reversed nucleus "inside" the electron shells as "Faraday cages" 
In other words, the electrons are in orbit (15: order picture only) so photons absorbed in one point of 
their orbit linger a bit and are re-radiated at a different point. In short, the electron shells continually 
scatter WHATEVER order is incoming in the photon flux exchange. So disordering of EM energy (i.e., 
ENTROPY) is continually occurring by this photon scattering from the electron shells. Since that is 
largely what we "see" and observe, we "see" and observe a positive time stream where (1) the Past is 
continually destroyed (dis-ordered) and the Future is not yet available. So the overall entropy of the 
photon interaction with atoms indeed yields the apparently one-way direction of time's arrow. Yet this 
is only half the story. We will pick up the missing NEGENTROPIC half shortly. 


The observable-photon exchange with the electron shells/shields results in discrete "jumps" of the 
atom through time. Mostly this observable-photon exchange occurs serially it’s mostly SINGLE 
PHOTON AT A TIME interactions. In short, it's a serial operation, not a parallel operation. On the 
other hand, if the signal density of the environment gets sufficiently high (say, on the order of 500,000 
signals per second per square meter), then the probability of multi-photon interaction will have 
significantly increased. In that case, one starts to get the nonlinear optical effects: PUMPING, PHASE 
CONJUGATION, SELF-TARGETING, AND THE LIKE, 


Then in the exposed living body, one gets very anomalous "deep penetration" of even very weak 
electronic smog signals where the cells and their parts act as pumped phase-conjugate mirrors. This 
creates a self-targeting effect wherein the emitted PCRs from the outermost absorbing cells target and 
backtrack impinging natural EM signals from deeper within the body. This creates a nonlinear 
"spurious energy diffusion” effect wherein the spurious energy — even though minute — readily 
penetrates deeply into and throughout the body, including into the bone marrow where the immature 
cells of the immune system are born. This is "low level jamming" of the internal EM that the body uses 
to CONTROL the production of those immune cells. So now you begin to get erratic immune cells 
being formed, 


Slowly, over a long period of time, that noise jamming of the immune system results in rather 
noticeable immune disorders (arthritis, etc.) and also noticeable cellular disorders such as leukemia, 
cancer, genetic changes, ete. Since the MASTER CELLULAR CONTROL SYSTEM (Popp's version, 
extended Becker's version also) is directly affected, then so is normal cellular mitosis, If you expose the. 
person to a very much denser electronic smog (as in the Persian Gulf war), then you get an acceleration 
of all the above EM smog symptoms and disorders that USUALLY can result only over a long period 
(years). That's the real explanation of the Gulf War Syndrome, and thats why it covers such a 
bewildering array of symptoms, The other Gulf War factors augmented and aggravated the causative 
electronic smog factor, but they were not the PRIMARY culprits. 
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‘That's also the solution to the problem of how electronic smog does or does not produce long-term 
cumulative effects in exposed persons. Note that the "energy deposition” experimental methodology 
presently being utilized by most EM bioeffects researchers simply assumes away the problem and will 
never, never show what I have described above BECAUSE IT EXCLUDES THAT FUNDAMENTAL, 
"DEEP DIFFUSION" MECHANISM. Thats why the laboratory experimenters have not been able to 
clearly demonstrate any causative mechanism for the epidemiological studies that show correlation 
between long term exposure to weak EM fields and radiation, and cancers and leukemias. As 
Devyatkov stated, its the sheer number of signals — regardless of their weakness or the sources 
producing them -- that is the main causative variable. I put it a little more exactly: It's the sl 
density that drives the probability of multi-photon interactions instead of single photor 
which in turn drive the anomalous "deep penetration" and long-term debilitating effects. T put all that in 
my Priore paper in "Explore!" with all the technical mechanisms in grand and gory detail 


Some 2 decades ago, I was also able to define MASS without referring to "its ability to resist a 
disturbing force." Mass also is a dynamic energy- flowing, changing system. That definition took a bit 
of doing, but it appeared in my odd and perhaps a bit naive little paper "Quiton/Perceptron Physics: A 
‘Theory of Existence, Perception, and Physical Phenomena," National Technical Information System, 
Report AD-763210, 1973. The paper contains a new definition of mass independently of force 
something which exists nowhere else in physics. One kg of mass represents 17.053 x 10% "switches- 
per-second" of action quanta across the surface of the mass, in a flux exchange between the mass and its 
environment where one switch equals h/(4npi). The same paper -- though crude -- derives Newton's 3 
laws of motion in relativistic form and the square law of gravitation. 


But back to our "time stream". There are jillions of time streams -- SIMULTANEOUSLY -- for any 
mass moving forward in time. Time streams have internal structure and are composed of a multiplicity 
of much finer time streams. A mass "moves through macroscopic time" in successive little "discrete. 
jumps" due to the observable-photon flux, where after each jump the mass exists as mass, and DURING 
the jump it exists as masstime, So "the" Macrotime stream is like a special sewing machine stitching а 
cloth. The stitches go in one-at-a-time, but each stitch is "pulled back out" prior to the next опе. That's 
the Macro timestream. 


At the same time, the "continuity" of the mass's “existence (in time)" -- relatively speaking ~- is 
provided by the myriads upon myriads of little virtual photon interactions occurring with that mass (as 
electric charge) in any finite length of Macrotime, no matter how small. For one "OBSERVABLE- 
PHOTON induced jump." jillions-and-jillions of "far, far tinier VIRTUAL-PHOTON induced jumps" 
have occurred. So these "inner, hidden, virtual photon induced” time streams are all woven into the 
"Macro" timestream induced by the observable-photons. 


So time-flow has an internal structure, which is electromagnetic and can be directly engineered using. 
ап approach based upon the 2 Whittaker papers. 


Now re-examine this notion of "entropic" Macrotime flow, as determined by the observable-photon 
scattering interaction with the electrons in the electron shells of atoms. For each photon interaction with 
an electron, there is an equal and opposite or antiphoton NEGENTROPIC interaction with the nucleus. 
(As explained elsewhere, there is no "photon" interaction as such anyway. The photon always occurs in 
space coupled with its antiphoton twin as а spin-2 GRAVITON.) 


For every divergent/scattering/entropic/positive-time photon interaction with the electron shells, 
there is an opposite and equal reconvergentnegentropic/negative-time. antiphoton interaction in the 
nucleus. THAT'S WHAT HAS BEEN "HIDDEN" IN NEWTON'S THIRD LAW ALL ALONG -- THE 
NEGENTROPIC HALF OF SPATIOTEMPORAL CHANGE. 
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When a graviton (photon/antiphoton pair) approaches an atom, it sees a separated assembly of 
negative charges (time forward, in the electron shells) and a slightly separated assembly of positive 
charges (time-reversed, in the nucleus) charges. So it sees an assembly of dynamic electrical dipoles, 
considering one positive charge coupled with a negative charge (we are just to rough first order here, of 
course, but that is sufficient). Now in a dipole, one end is TIME-FORWARD (exists in forward or 
entropic time flow) and the other end is TIME-REVERSED (exists in the backward or negentropic time 
flow). Thats particle physics, not Tom Bearden, 


So the incoming graviton is "split" by the receiving dipole, The forward-time portion of the split 
graviton (i.e., the photon part) interacts with the forward-time portion of the atom (the electron end of 
the dipole) whilst the time-reversed portion of the split graviton (i.e, the antiphoton) of the graviton 
interacts with the reversed time portion of the atom (the positive end of the dipole, which is in the 
atomic nucleus), Therefore the nucleus recoils (Newtonian 3rd law recoil). ‘That is the normal reaction 
except that now we have added the causative mechanism for Newton's third law reaction force. Note 
that it agrees with Quantum Field Theory, where all mechanical and electromagnetic forces must be 
generated by absorption and emission of virtual photons. It follows that such must be true also for 
Newton's third law, and we have now shown it overtly. 


Now if we have a phase conjugating material (sufficiently nonlinear material), then the antiphoton 
cannot reach the nucleus, Instead, the incoming EM waves (actually longitudinal and composed of 
gravitons, not just single photons but coupled photons/antiphoton pairs) undergoes MULTI-WAVE 
interaction in space, not PHOTON/PARTICLE interaction, The antiphotons are redirected in this wave 
interaction, externally away from the atom rather than into its nucleus. In the well-known phase 
conjugate mirror, the antiphotons are redirected as the phase-conjugate replica wave. Notice we are not 
just using the QM notions; we are following the "Macro wave" picture. But what it means is that the 
nucleus now will not recoil because the antiphoton/photon interaction that creates Newtonian third law 
recoil of the nucleus does not occur. 


This is a DEMONSTRATED experimental fact. In а phase-conjugate mirror, no matter how 
powerfully pumped the antiphotons (of either the input signal wave or of the pump waves) never reach 
the nuclei. Consequently the nuclei — and the material they compose -- do not recoil because the 
GENERATING INTERACTION for the Newtonian third law force did not occur. 


In the Sweet vacuum triode experiment where we reduced the weight of the device by 90% on the 
test bench, we used an adaptation of the foregoing notion (which due to legal constraints I still cannot 
PRECISELY reveal). I hinted at it in the the Ansatz paper in IECEC, but am still unable to say much 
more about it, Lets just say that if you make a phase conjugate mirror highly pumped at ELF 
frequencies (Sweet was using 60 Hertz) and do the pumping in the internal 
Stoney/Whittaker/Ziolkowski channel inside the scalar potentials, you will get beautiful nonlinear 
optical effects at low frequencies! 


‘THIS IS A MAGIC SECRET -- MARK IT WELL! In the internal channel, you are now in the 
region where myriads and myriads of "pump" waves -- represented in the particulate view as the 
absorption and emission of virtual photons, or as the virtual photon flux exchange between the ambient 
Vacuum and the mass -- are occurring continuously at every frequency imaginable, Therefore all 
frequencies -- regardless of low or high or optical -- will all act in the nonlinear fashion. In other words, 
all that business of time-reversed waves, time-reversed particles, absence (or increase or decrease) of 
nuclear recoil, everything gets involved. This way you get the NLO effects at ELF, The gravitational 
effects occur as an inverse function of the frequency. So the lower the frequency, the better, You can 
hardly obtain or measure the antigravity effects at optical frequencies. At ELF, they are easily 
s 


ADDENDUM 


Frou tue Pites or Матай Н, MarTuEWS 


WE CAN SEE WITHOUT EYES. 
ANSWER TO WILL IRWIN, 


I know nothing about clairvoyance, fortune telling, or any similar fool 
ishness, but I have received positive proof that telepathy is possible, under 
the right conditions. Telepathy as I understand it is very different to the or- 
dinary dreams which may be the result of a disordered stomach or brain, but 
two minds can be trained to be in tune with each other, and the training con- 
sists chiefly in absolute concentration on each other, and love for each other. 
In fact great love between the persons regardless of sex is the principle re- 
quirement. I do not believe a publie demonstration could be made because 
any disturbing faction would distract the attention of one or other of the sub- 
jects. The wife and I practiced telepathy years ago, and although we could 
not do tricks, such as naming cards or similar things, we could however ree- 
‘ognize a ‘call.’ We would sit for hours on end in separate rooms, the under- 
standing was to concentrate. She was to call me first using the simple word 
‘help’ and to think only on the thought "I want you," or the opposite call 
"О.К." and the thought "all is well’ and repeating the thought over and over 
again at the same time visualizing the one the thought is meant for. We 
would take alternate days in the sending position, until we were able to ree- 
ognize the correct call, at any time, and after several months we could both 
do so. We then extended our mind "wireless" as we termed it to my job two 
miles from home. She was to call me any time between 10 A.M. and 4 P.M., 
and I confirmed my call by calling her on the phone. This went on for some 
years, until one day, I had left home as usual and had just arrived at work 
when I received the call "help" - as it was only 8 A.M. T was inclined to doubt. 
my senses but as the call continued, I phoned and was astonished to hear the 
distressed voice of my wife telling me the stove water jacket had "burst" and 
the water was flooding the kitchen: Since this occurrence we have both had 
occasion to use our. "mind wireless" many times, distance has no apparent 
effect on it, although we have had no occasion to be apart any great distance. 
We have kept in contact up to one hundred miles. I ean prove one demon- 
stration. It occurred on "Major Н" Camp located in the Lake St. John Woods, 
about one hundred miles north of Quebec City. It was just after supper when 
I received the "Help" call. I turned to the "Major" and told him that I had a 
feeling that all was not well at home, and that I was making "tracks" at once 


197 


measurable and obtainable, But you can't do much to get EM phase-conjugation at EXTERNAL. 
frequencies. At INTERNAL ELF frequencies, it's the rule rather than the exception. 


At any rate, all that mess was necessary to clarify this business of time and time passage rate and 
time-reversal. It ain't as advertised in the leading textbooks. And it is directly engineerable. 


Notice that we've also got the exact mechanisms for homeopathy in the above if we bother to dig it 
ош explicitly and show it. It's there for the taking, and it is engineerable. You see, in Equation (1), the 
homeopathic procedure of "potentizing" can simply "SWZ-structure” the magnitude-fixed PHI-sub-q 
portion of the electric charge q, where we insist that q= PHI-sub-q x m-sub-q. This "structuring" of the 
mass-less charge flux can easily be shown by the superposition of potentials. 2 charges with some 
deterministic SWZ structuring in the PHI-sub-q portions will interact DIFFERENTLY than 2 charges 
with only "randomized" SWZ structures. Since charge and charge distribution largely is responsible for 


driving chemistry reactions, then this means that we can change the chemistry by SWZ structuring 
charges via Whittaker's 1904 paper (the second one of the two I so often quote). 


Note, however, that we have changed and extended both classical and quantal electrodynamics by 
destroying one of their favorite postulates — the postulate that every charged fundamental particle of a 
given type (e.g, electrons) is identical to every other such particle. Now individual electrons can also be 
individualistic in their internal SWZ structures comprising their PHI-sub-e's, Homeopathy does the 
"mixing of potentials" and thus the "potentizing" indirectly by altering the H-bonding structures of the 
solution. The H-bondings (making and breaking) can be treated as a single potential as Hsu showed. 
This "fluid H-potential" thus decomposes according to Stoney/Whittaker/Ziolkowski. "Mixing" 
potentials of dissolved compounds alters the entire H-potential, since potentials superpose and their 
inner structures also diffuse and superpose. By combining Whittaker, Kaznacheyev, Priore, and Hsu, 
the H-potential can be directly and strongly altered electromagnetically. 


Ordinary EM theory utilized Whittaker's 1904 paper, but not his 1903 paper. The resulting "other" 
potentials are sometimes referred to as "superpotential" theory, and the other potentials (Debye potential, 
Nisbet potential, Dirac potential, etc.) were also found to be most useful, They are all takeoffs in the 
manner of Whittaker 1904 though different potentials result, A good paper that discusses all this is 
Patrick Cornille's "Inhomogenous Waves and Maxwell's Equations." Chapter 4 in "Essays on the Formal 
Aspects of Electromagnetic Theory, Aklesh Lakhtakia, Ed., World Scientific, New York, 1993 (pages 
presently elude me). 


In fact, the parent book of that paper is a "must" for anyone seriously interested in WHAT OF ALL 
THIS the present electrodynamicists know and use, and what of it they do not. Cornille, e.g., clearly 
shows that Maxwell's equations are directly created by scalar potential interferometry. As he states, this. 
means that EM force field waves are created by the interference of SOUND-type scalar potential waves, 
or "sound creates light". This strongly supports Tesla's original statement that EM waves in the vacuum 
are actually EM sound waves — much like sound waves in a gas. It also validates my own long-standing 
assertions of scalar potential interferometry (based on the SWZ work) and its ability to create ordinary 
EM fields and waves at a distance. 


To properly address the "advanced and retarded" solutions, I recommend a very fine paper: Milo 
Wolff, "Beyond the point particle -- a wave structure for the electron." GALILEAN 
ELECTRODYNAMICS, Sept/Oct 1995, р. 83-91. Wolff gives the background of the advanced and 
retarded wave solutions, starting from Wheeler and Feynman's exposition. Wolff cites three of his own 
papers which formulated the results summarized in his paper. He arrives at the notion of two worlds 
within our universe: (1) the familiar 3-D environment, governed by the natural laws and observed by us 
using our 5 senses and their extensions as laboratory instruments. This is the world of energy-exchange; 
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and (2) a second world of scalar waves, which form the structures of the basic particles — electron, 
proton, and neutron -- which compose the material objects and the space (ether) of our world of energy 
exchange. This unseen scalar world is basic and DETERMINES THE REAL ACTION in both worlds. 


Quoting Wolff, p. 84 


"ап Energy Exchange Mechanism can be seen to underlie the force laws and even special 
relativity, the deBroglie wavelength, and Conservation of Energy. For example, the force 
laws describe force as the change in energy over distance, F = dE/dr. Therefore, whatever 
motivates the change in energy generates what we observe as force. The coulomb and 
gravity force laws do not describe what creates these forces because they are only formulas 
to calculate force. That is, they do not imply any particular energy exchange mechanism.” 


Wolff then formulates this mechanism for the electron wherein it depends on the existence of other 
matter in the universe, This is a very insightful article! Wolff discusses the requirement that particle 
properties require perception-communication between particles, that measurement of time requires a 
cosmological clock, the role of space, Масу principle, and his theory of the new electron. | wrote a 
long letter to Wolff, giving him the Stoney/Whittaker/Ziolkowski background of the "inner EM" 
profusely referenced. Received a nice letter back from him, 


Now, of course, one can take Equation [1] above and apply Whittaker 1903 to it, and mathematically 
decompose the PHI-sub-q term into a set of hidden bidirectional EM wavepairs in a harmonic sequence. 
So now one can clearly show that the mass-less electrical charge PHI-sub-q of any "charged mass” q, 
сап and does have an internal, hidden, bi-directional EM wave structure. The homeopathic researchers. 
should eventually incorporate that one, as we stated above because it is rigorous theoretically, and it can 
be experimentally dealt with as well. 


Stoney and Whittaker showed the SUM set of internal bidirectional EM waves that comprise a scalar 
potential PHI. Later, circa 1985 Ziolkowski independently rediscovered the internal bi-wave set 
comprising the potential and also added the PRODUCT set. Since the product of EM waves is 
technically MODULATION, then Ziolkowski laid the groundwork for "hidden" EM communications 
"inside" the scalar EM potential. 


Further, the inner signal EM (i.e, modulations on several of the internal SWZ waves inside a DC 
potential) is not necessarily restricted to the speed-of-light. Bulk gradients in the entire vacuum 
potential -- i.e., the so- called "EM force field” waves — are limited to the speed-of-light. But they 
require changing the amplitudes of each and every single one of the SWZ wavepairs in the local ambient 
vacuum potential! Well, since each of those hidden SWZ wavepairs is a bidirectional thing, different 
rules may apply for only one-or-two of them. 


In fact, it appears that a single hidden SWZ wavepair moves in the COULOMB GAUGE (see 
Jackson, CLASSICAL ELECTRODYNAMICS, 2nd edn., 1975, p. 22-23 for a discussion of Coulomb 
gauge, which is regarded as just applying to the "near field".) Quoting, p. 222: 


"transverse radiation fields are given [in the Coulomb or transverse gauge] by the vector. 
potential alone, the instantaneous Coulomb potential contributing only to the near fields. 
This gauge is particularly useful in Quantum Electrodynamics. A quantum-mechanical 
description of photons necessitates quantization of only the vector potential." 


Hey! Suddenly only a PART of EM (half of it, the vector potential in the conventional PHI & A 
potential formulation) is quantized! But we continue, Quoting p. 223: 
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"[In the Coulomb gauge] the scalar potential ‘propagates’ instantly everywhere in space. 
The vector potential, on the other hand, satisfies the wave equation... with its implied finite 
speed pf propagation c." 

Further quoting, p. 223: 


"athe transverse current... 


stends over all space, even if J is localized." 


Now isnt that a real blast! Here we have a definitive statement by one of the greatest 
electrodynamicists that the scalar potential part of EM -- when freed from the vector potential -- can 
move at infinite velocity in the near field, and only the presence of the vector potential limits the normal 
EM wave to the speed-of-light. So if we want to do superluminal transmission, we have to eliminate 
that vector potential and use only the scalar potential. However, we cannot make bulk gradients of that 
scalar potential for that would make E-fields (in the conventional theory where E = -del PHI). Well, if 
we impress deterministic changes (signals) upon the -del PHI's, then we make magnetic fields and 
magnetic vector potential, because of the changing E-fields. Bummer! It means that we have to use a 
DC potential. ie., the scalar potential must not allow bulk gradients to form, That means we have to put 
the modulations (the "signal intelligence") inside a fixed DC potential upon one or a few of its 
composite hidden SWZ EM wave pairs. That can and has been done. 


For example, suppose we "bury up" our modulations/signals/communications inside a DC potential, 
оп some of those "hidden internal wave pairs" that SWZ shows us. In other words, we "Z-modulate" [[Z. 
for Ziolkowski. --R.A.]] 2-or-3 of the internal Stoney/Whittaker wavepairs. But we do not make any 
BULK del-PHI in our overall DC potential PHI. Hummer! A priori, the DC scalar potential "carrying" 
the internal signal STARTS OUT in the "near field" in the Coulomb gauge. We now have no vector 
potential associated with this thing. That's been eliminated. Macroscopically, it's seemingly just an old 
DC potential — just pure PHI. Voila! No "vector potential to limit us to speed e" ever arises, So if we 
regard the vector potential as the "breaker" that ends the "near field region", then we never get out of the 
"near field region" because that now extends everywhere. The end result is that the darn "hidden" signal 
now moves in the Coulomb gauge — "inside" the ambient vacuum potential! -- and at infinite velocity. 
Even with only a pretty good rendition of all this, it moves at a speed way beyond light speed c. 
PERIOD. And it works! It's Fogal's invention. 


On the other hand, you've got to be able to "INFOLD" the signal as a modulation on some of the 
SWZ waves inside the scalar potential on the "transmission" end. On the "receiving" end, you've got to 
be able to "outfold" the signal into the normal "bulk potential domain" so you can create E and В fields 
locally and locally move some electrons for a detection. (All our normal detectors are essentially 
"electron wiggle" or "electron translation” detectors, so we've got to produce overt EM field signals 
(bulk potential gradients) in the receiver. And Fogal's invention can do those 2 functions: the infolding 
and the outfolding. Note we are not communicating with OVERT EM fields and waves. Those are 
limited to lightspeed, as is well- known. Instead, we are communicating with COVERT EM fields (the 
SWZ internal EM fields and waves). Those are NOT limited to lightspeed at all. 


Shortly Fogal will be filing a most formidable patent application on that system -- the World's first 
demonstrable superluminal communication system and the "subspace" (internal EM) communication. 
system so touted on Star Trek. Obviously such a patent will never be granted unless it can be proven. 
Fogal can prove it by actual prototype demonstration 


So as not to interfere with Fogal’s filing of his patent application, I request that you not place this 
material on any computer net prior to 10 days from the time you receive this response. After then, I 
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request that you place it on the KeelyNet, and that those boys or you make the necessary arrangements 
to also have it available on the Internet 


Note that I did not specify HOW the infolding and outfolding was done, That is Fogal's invention 
and his secret, not mine. I just told WHAT was done so that superluminal communication is not only 
theoretically possible but do-able. (There's another long related discussion re Mach's principle and what 
causes it, and how that limits the normal wave speed in vacuum to lightspeed, and how using only a 
fraction of the "internal" channel escapes Mach's principle and so enables the dramatic reduction of 
vacuum medium drag" that is responsible of the ordinary lightspeed limitation. It's just too long for me 
to go into all that tonight.) 


Now to some specific issues. Yes, my insight did keep growing. At first, I took the results of 
experiments such as by Hooper with opposing "ordinary waves". The effects of the core for the coils 
were a puzzle, But it seemed that sometimes the "opposing normal waves" would give some G effects, 
and more often they would not. What I did not realize for some time was that the longitudinal wave can 
be regarded as a superposed wave/antiwave via a single SWZ wavepair. This agreed with Whittaker, 
and also now offered a sudden inspiration as to when we got the G effect and when not. We were 
dealing with 4 waves — not 2 -- in the opposing ordinary waves. We had 2 opposing normal waves and 
2 opposing antiwaves, with the wave/antiwave coupling. Two ordinary waves 180 degrees out of phase 
would certainly cancel (spatially) their amplitudes (as is well-known in RAM materials and structures) 
but would not cancel their energies. The 2 antiwaves would do likewise, spatially. 


The point then became so what would happen in the time domain? Here we got a shocker. The 2 
antiwaves would cancel each other's amplitude SPATIALLY and would add energies. But looking at 
the action (energy x time) aspect, their energies exist in negative time! Well, this meant that the 
antiwave ACTION would come out negative and would then cancel the added positive wave ACTION 
because Sum Ewt + Sum Eaw(-t) = 0. 


Therefore the sum of the whole mess was zero! Bummer! We wound up with everything just 
vanishing, wherein all the action (angular momentum) seemed to vanish. Well, this showed that the 
notion of simply having waves 180 degrees out-of-phase of itself would not give gravity effects. So 
that’s why mostly the Hooper approach didn't seem to do much. But if one added nonlinear materials to 
the core, then one broke the linear cancellation. Once in a while if one got it just right, one could get 
some spooky gravitational effects. So that was a real clue. 


Then we took the known (by General Relativity) facts that (i) all trapped energy is gravitational (it 
the trapped energy in mass that is gravitational, not mass per se), and (ii) all potentials are gravitational 
anyway since they contain trapped energy. 


So now the question became, "How-the-devil does one trap EM energy at a point in space when to 
exist as EM energy in space, it must be going at lightspeed by Einstein's postulate?” Bummer! How can 
something be moving and not moving simultaneously? Did a lot of thinking in terms of my fourth law 
of logic, since that obviously was what was required. Looked at Spencer Brown's law of form a little bit 
more. Scratched my head a lot. 


Then it hit me, The potential is already accepted as "trapped EM energy". So it contains the secret 
of "trapping EM energy, which must be moving and static simultaneously". But it’s regarded as "static". 
Well if it's static, then how does it "flow" down a wire? It ought to "stay in place". So it cannot BE 
"static" because it FLOWS. That's called mass-less displacement current d-PHV/dt, And that notion 
gets all confused with several other kinds of currents including dD/dt, dV/dt, j, i, etc. Yet its 
MAGNITUDE at any spatial point is indeed fixed (we are discussing electrostatics here). 
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Scratched my head some more. Then thought of it this way: Suppose you have a flowing river. 
Suppose it's very calm on the surface but just flowing along. Now at each-and-every point on the 
surface, there is a fixed "value" or "number" that will represent the FIXED MAGNITUDE of the vertical 
depth of the river at th The set of all these scalar numbers then represents the "scalar depth 
field" or the "field of the scalar magnitude of the depth of the river". But no one in his right mind would 
define the river itself as just its "depth magnitude" scalar field. That is, the MAGNITUDE FIELD. 
would be scalar, but the river itself is darn sure vectorial because it has both direction and magnitude 


The same is true of a scalar EM potential. The "scalar" function is the field of "spatial energy 
density" at each spatial point where the potential has а nonzero magnitude. But something can be 
flowing "under" or within that "scalar field" and be totally vectorial, so long as the vectorial aspects sum 
irially to zero. So here was my old idea of the zero vector sum of two-or-more nonzero vectors 
being a scalar potential or a scalar stress potential 


Bringing in Stoney and Whittaker, they had already shown that ANY scalar potential (which 
physicists routinely and erroneously regard as just a SCALAR MAGNITUDE field) is already 
composed of bi-directional EM wave pairs. In other words, it's the MAGNITUDE OF THE LOCALLY 
TRAPPED EM ENERGY DENSITY OF ALL THOSES HIDDEN INTERNAL BIDIRECTIONAL 
WAVES AT EACH SPATIAL POINT that is externally "scalar" in nature. But the internal part of this 
"entity" that we fragmentedly refer to as the "scalar potential" is quite vectorial. So each Whittaker 
wave pair (each major component) is the key: (i) it has to be gravitational, because the potential is 
already known to be gravitational. So each PRIMARY COMPONENT must be gravitational. (ii) it 
therefore must already contain the magic "EM energy trapping mechanism." Voila! There it 


Well, each wave pair is A PRIORI a standing gravitational wave. And since it is comprised totally 
of EM waves, that particular manner of coupling must A PRIORI tum EM field energy into С field 
energy! Also, it contains the EM trapping mechanism. That was a wave and its true time-reversed twin. 
— ie., its "antiwave" twin, Here nonlinear phase-conjugate optics can be applied. I's already well- 
known that a phase-conjugate wave replica superposes precisely with its wave twin SPATIALLY. THE 
AMPLITUDES OF THE WAVE AND ITS SUPERPOSED ANTIWAVE DO NOT SPATIALLY ADD, 
AS THEY DO IN ANY "NORMAL" EM STANDING WAVE! It's also known that the phase 
conjugate replica wave is truly time-reversed (eg. see Wheelers delayed choice experiments, and 
several others which demonstrate this fact rather conclusively.) 


But we cannot see time (it's lost in the observation process when the photon is emitted again after 
being absorbed by mass to create masstime.) Photon emission tears away the time tail, disconnecting 
the mass from the "stitch" in the timestream. It leaves behind a completely 3-space object. Thats why 
all light observation -- which just uses the photon/mass absorption and emission mechanism - it well- 
known to be SPATIAL, not SPATIOTEMPORAL. There is no such thing as direct measurement of 
time, and there has never really been a "time-measuring clock". This is well-known. But think of it a 
bit. You INFER time from a change in spatial positioning of the hands of a clock. The clock does not 
directly MEASURE time, which in QM is already known to be just a parameter and NOT an observable. 
Note that in our time flow generating mechanism above, we explained why observables were spatial and 
not spatiotemporal. 


So now we rather much have it all, For EM force field effects to observably exist (ie. to cause 

detectable changes or perturbations), they must exist for a finite time — else no acceleration occurs. Use 

the E-field as an example. In the SPATIALLY superposed wave/antiwave pair, we have the EM forces 

SPATIALLY existing, which we can represent as in the expression [E x t] + [Е x(-0]. That means that 

the EM FORCE FIELDS sum to a vector zero. But the scalar energies add SPATIALLY, when the times 
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disappear. So the wave/antiwave pair is devoid of net EM force action, which must exist in time, but the 
spatial energy densities at the point add because they are both positive. Further, since time does not 
3-space, we now have the familiar 3-space disposition of the "trapped EM energy" in the 
field. 


ig mechanism turned out to be this: Eliminate the EM impulse (‘force’ times 'time') 
effects by "timewise" cancellation while leaving the spatial addition of the energies. You do that when 
you couple a phase conjugate replica wave to its normal wave twin. That makes a true electro- 
gravitational wave. A new kind of standing wave, (You can make lots of other kinds of "scalar 
waves", but that is the simplest.) 


Anyway, that's a sort of digest of the thinking that I went through as the concept evolved. Thats 
about where 1 am today, except now we use jillions of internal timestreams as "time strings" comprising 
а "time rope" that is Macrotime flow. 


You see, we still have the "vector sum zero" in there, But we just treated the time dimension as a 
sort of length, and the time-vectors cancelled. In other words, we looked at the 4-vectors, with the 
addition that killing the time destroyed any EM force change, which a priori require some time in which 
to occur. It also yields the cause of the mysterious quantum mechanical "collapse of the wave function" 

No wave can exist if the time it exists in suddenly ceases. You only have 3-space when the 4th 
dimension fractures and ceases momentarily. 


And you are quite right that the word "opposing" now takes on more than one sense. It does not 
necessarily mean just "spatially" opposing, 


It gets even more confusing when one realizes that we cannot see "time reversed" things properly 
because of the electrons around the atoms of matter making up our bodies and instruments. A PRIORI, 
we look through а "time-forward-only" filler. So we see true time-reversed things totally spatially: we 
sce them "spatially and velocity-wise" reversed. Therein lies the difficulty in this word "opposing!" 


The difference is the true time-reversed wave (the PCR wave) will precisely backtrack and spatially 
superpose with its stimulus wave, even if that stimulus wave no longer exists and even though the 2 
waves are anti-parallel in the time dimension! The PCR wave (in the simplest case — it can be 
directionally tricked by various means) will return precisely back over the spatial path PREVIOUSLY 
taken by its twin, even if that path is rather torturous as shown by Pepper and others. That is not at all 
true of a normal wave! А normal wave will spread and scatter in many media, in which the true time- 
reversed wave will precisely orient back through that same nonlinear medium along the original track. 
As Pepper showed, you can do marvelous correction of distorted images this way. Such things noticed 
early-on are why the (poorly-named!) distortion correction theorem was so-named. This also makes 
SELF-TARGETING (iterative mutual phase conjugation) between 2 separated objects acting as phase- 
conjugate mirrors a real hummer! 


But the PCR wave is truly time-reversed, And because of its reconvergence (order restoring, 
negentropy), it can produce cooling instead of heating. E.g., in the Sweet vacuum triode, the phase- 
conjugate replicas were directed out into the external circuitry to power the load. If one directly shorted 
ош the ends, there would be a brilliant flash of light and the ends would INSTANTLY ICE OVER as if 
you had dipped the wires into liquid helium or some such. This is very different from shorting out the 
ends of a normal circuit with normal time-forward wave power. There you get marvelous heating and 
wire melting, Here you get wire freezing and no heating at all, Further, on one occasion Sweet got 
himself directly into the short out of the circuit with quite a bit of power going through it. The most 
conductive parts of his lower arm and hand- the nerves-- were flash frozen! He required medical 
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treatment for that for some little time, and the condition only gradually improved and finally healed in 
about a year. 


The beautiful part of this nonlinear "optical" function is the fact that it occurs easily for the lower 
frequencies as well, in the inner channel. That yields the "self-targeting" mechanism that creates а self- 
ordering and a quantum potential (QP). I have previously given examples of the inadvertent creation of 
а quantum potential, though unrecognized by the participants! experimenters, Refer to 
GRAVITOBIOLOGY, to my description of how a QP is formed, and to the description of the U.S. air 
attack on Libya in 1986. Also refer to the Lawandy experiments (see Nabil M. Lawandy; R.M. 
Balachandran, A.S.L. Gomes and E. Sauvain, "Laser action in strongly scattering medi: 


NATURE, Letters, 368(6470), Mar. 31, 1994, p. 436-438. Researchers of Brown University, 
Providence, ВЛ. discovered that tiny particles of titanium dioxide (a key ingredient of white paint), 
although randomly distributed, act together to amplify light emitted by dye molecules that are excited by 
а laser or some other external energy source). 


‘This (quantum potential produced by mutual self-targeting between separated components or 

ns) is also part of the hidden mechanism that Patterson evokes in the Patterson cell, and that gives 
self-organizing and increases energy collection. The reason his spheres have to be so round is to get 
sufficient self-targeting that energy collection is increased to give good over-unity gain. In other words, 
there is а threshold at which scattering increases and limits the "self-organizing" due to the QP 
mechanism I showed in GRAVITOBIOLOGY. 


In the future if I can get some time, hopefully I will be able to write an article giving the exact 
mechanism of the Patterson cell. 1 think his invention is magnificent! As I covered in a recent article on 
WWW.HSV.COM, only a tiny fraction (nominally some 10° or so) of the Poynting energy flow 5 = Е 
x H that our normal electrical circuits and devices evoke is collected on the carrier electrons and 
transported as the Slepian vector j-PHI to the load, and dissipated therein to power it. By forming a 
quantum potential, the collection percentage is increased (this is easily shown). Patterson's approach 
seems to yield a collection increase of some 200 times. 


As I've stated before, if we can increase the energy collection fraction, then a flashlight battery can 
power a battleship. And obviously such "collection-increasing" systems can be close-looped by 
clamped positive feedback to provide a "self-powering" system. Note that the conservation of energ: 
law and the laws of equilibrium thermodynamics are not violated because the system is an open system 
receiving, gating, and collecting excess energy from the vacuum, then dissipating this excess energy as 
the load (in the case of the Patterson cell, as excess heat), The second law of EQUILIBRIUM 
thermodynamics does not apply to such a system, as is well-known. Non-equilibrium thermodynamics 
(as per Prigogine et al) does indeed permit such over-unity systems. Else you could not run a water 
wheel or a windmill or a solar cell. COP>1.0 is absolutely permissible for such systems. Any scientist 
who objects to it on EQUILIBRIUM thermodynamics grounds should simply go read the literature. 


And perhaps you will find my explanation of the Johnson gate, the Takahashi engine, and the Kawai 
engine of interest in the same paper on the same Internet node. REGAUGING via a free change of 
system potential -- and hence of the system's stored EM energy ~ is the master secret of over-unity. It 
has long been ARBITRARILY ASSUMED AWAY by the conventional electrodynamicists when they 
apply the classical EM. They first simply ASSUME away the "residue" or “leftover” scalar potentials 
(the gauge potentials) in the actual Heaviside/Maxwell force field formulation, Actually, you can use 
that gauge potential term and cause the system to CHANGE IT AT WILL -- i.e., REGAUGE ITSELF 
AT WILL — thus freely refueling an electromagnetic engine directly from the vacuum as an open system 
receiving excess energy from an external source. The Heaviside/Maxwell equations in their form before 
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the ARTIFICIAL and tidying assumption of zero residue gauge potentials will agree fully with you! 
Ain't that a whale of a blast! Regauging (free refueling the system with stored EM energy!) has been 
there in the "unaltered" and “untidy” Heaviside/Maxwell equations all along. The electrodynamicists 
just got too tidy, and the circuit and engine boys never asked what the electrodynamicists had done and 
why they had done it, 


Anyway, I just wanted to share my thinking along these lines with you, even though I am sorely 
pressed for the next several months. I very much appreciate your arduous efforts in going through the 
material, and the hours you have spent on reading the references, Please feel free to continue to critique, 
correct, adapt, and utilize my concepts as you wish. THAT'S WHAT ALL THIS EFFORT IS ABOUT! 
‘These notions, viewpoints, findings, etc. simply must be transferred to younger, more vigorous, better 
qualified theoreticians and experimenters than I am or will ever be. I only get disgruntled at persons 
who (i) will not read the references or try to comprehend what the references say; (ii) simply want to 
argue normal theory (I'm not using the conventional theory, and 1 have no time or inclination to 
argue"); (iii) think that everything electromagnetic is already well-understood and cut and dried 
(nothing could be further from the truth, as the foundations physicists know full well); or (iv) persons 
who start in immediately calling me names (such persons, in my view, are only interested in dogfights 
and have thereby unwittingly revealed their true ancestry.) But then none of those are consistent with 
the scientific method! 


Таш VERY pleased when the negations of the above are apparent, And also when someone serious 
questions my work in a gentlemanly fashion or when someone CORRECTS something I have advanced, 
showing it to be in error. I learn from that also! Years ago in teaching a class, I had a sharp young 
student correct my written expression for the fourth law of logic the instant she saw it on the board the. 
first time! That impressed me mightily, and I quickly admitted the error and corrected it forthwith. That 
student saw immediately an error in my work that I had not uncovered in several years of dealing with it. 
Darn right I was impressed! And I said so then and there! 


My job, you see, is not to build a pretty doorway in all this conceptual modeling with nice framing 
and beautiful paint and fine decorations. My job is to be a stick of dynamite and blow a gaping hole in 
the brick wall. Then it must be left up to the master craftsmen (such as the Barretts, Ziolkowskis, 
Wolffs, and Cornilles) to make a finished, beautiful doorway. If that can happen -- even though much of 
what I have done has to be adjusted, adapted, and corrected in the doing -- then we will have a new 
physics and these 30-odd years of arduous effort will not have been in vain. 


Sincerely and best wishes, 


‘Tom Bearden 


M. Amplitude Modulation & Phase Conjugation-- a Correlation (1996) 


(On KeelyNet as AM.ASC, 2/24/96 by Rick Andersen) 


‘This file presents some background on AM/sideband radio communications methods and then 
proceeds to show some interesting extensions and correlations to Phase Conjugation, which has been the 
topic of increasing interest to the scientific community and especially to many of us KeelyNetters who 
have been following Tom Bearden's theories regarding Phase Conjugate/Time Reversed Waves. 


The purpose of the comparison is to stimulate creative thinking on the subject: 


51 


Can we apply the esoterics of PC generation to more mundane electronic circuitry that we already 
understand and use? 


Is the technology already under our noses if we can only look at it from a new viewpoint? 
Here are some ideas to chew on. 
REVIEW OF AM RADIO THEORY 


Let's take a short visit to "Communications 101" class at our local "electronics vocational school" 
and do a little review of AM radio modulation theory. 


We find out early on that we can't directly "broadcast" information very far at audio frequencies, but 


that higher frequencies (Radio Frequencies) will radiate, So we start with a "carrier" wave having a 
frequency of 1 MHz. 


It travels out from our transmitter antenna very well at that frequency but isn’t carrying any 
information until we mix it in a special way with some information. So we choose a 1 KHz audio tone 
as our "information" (in broadcast radio, the "information" would be voice, music, etc.). Our goal is to 
transmit the 1 KHz tone from a transmitter to a receiver some miles away. 


AMPLITUDE MODULATION 


Early in the 20" Century it was discovered that you can mix the audio wave with the carrier wave in 
a MODULATOR circuit which mixes the 2 frequencies nonlinearly. The result is a | MHZ carrier 
whose peak-to-peak AMPLITUDE varies at the slower, 1 KHz audio RATE. Thats the TIME 
DOMAIN description of Amplitude Modulation of an RF carrier wave, and it's what you'd see on an 
oscilloscope screen when examining the output of an AM transmitter. 


On the ‘scope it looks like a solid green "envelope" whose "height" is varying (equally varying, up- 
and-down from the "zero" line horizontally bisecting the screen, in a "double-sine-wave envelope 
shape). It looks "solid" because in order to see a few cycles’ worth of the 1 KHz amplitude envelope 
variation, we had to turn the scope's horizontal sweep down to say, .5 ms/box ... and there are many 
more cycles of the 1 MHz RF carrier "squashed" into the same area on screen that it takes to show only a 
few cycles of the 1 KHz audio modulation. 


FREQUENCY DOMAIN vs. TIME DOMAIN 


Nowadays its becoming more fashionable to talk about the above from the FREQUENCY 
DOMAIN standpoint. Thats what a SPECTRUM ANALYZER shows you as opposed to an 
oscilloscope. In the frequency domain, we see that the amplitude-modulated carrier is actually composed 
of FOUR waves: 


#1) the original 1 MHz carrier 
#2) the original 1 KHz audio 

#3) the SUM of the above two frequencies, which is 1.001 MHz and 
#4) their DIFFERENCE, which is .999 MHz. 


What we call "AM" is a MULTIPLICATION of instantaneous AMPLITUDES in the TIME 

DOMAIN (the modulator multiplies the 2 waves together). But it's also ADDITION and 

SUBTRACTION of FREQUENCIES in the FREQUENCY DOMAIN. ‘Thus, amplitude modulation is a 
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kind of FREQUENCY-SHIFTING (similar to but not to be confused with FM, which is Frequency 
Modulation) 

The original carrier "splits" into 2 new frequencies in addition to itself. ‘The upper one (upper 
sideband) shifts UP the spectrum by an amount equal to the modulating frequency (1 KHz) and the 
lower sideband shifts DOWN by the same amount. 


[If you've read my files PHASCONJ.ASC or ANDERSEN.ASC you may remember that a similar 
"frequency splitting" occurs in the phenomenon of "Stimulated Brillouin Scattering", which is one 
method used to produce Phase Conjugate waves — one of those "thought-seeds” that led to the writing of 
this йе] 


In practice, the 1 KHz audio frequency (#2, in the list above) 
remaining three (#1, #3, and #4) are transmitted as a group out the antenna, 


red out (discarded) and the 


3 frequencies are broadcast simultaneously from a single transmitter? Yes. But in the time domain, 
their instantaneous phases add up (interfere) in such a way as to produce the appearance of a SINGLE 
amplitude modulated 1 MHZ carrier on the oscilloscope. 


Viewed again via a spectrum analyzer (frequency domain), we see 3 distinct "blips" or lines on the. 
screen: the 1 MHz carrier, the .999 MHz line to the left of the carrier, and the 1.001 MHz line to the 
right of the carrier, We call the .999 MHz frequency the LOWER SIDEBAND (LSB), and the 1.001 
MHz frequency the UPPER SIDEBAND (USB). 


АН of the above is standard radio theory. It works and has been in practice since the 1920s in 
commercial AM radio. In the 1950s the Amateur Radio "Ham" operators began switching over to 
SINGLE SIDEBAND transmission or SSB) following the military's lead. SSB turns ош to be more 
efficient than АМ. AM is actually wasteful of both transmitter power and frequency spectrum space 
because: 


1) Since the lower and upper sidebands are "mirror-images" of one another, they're both carrying the 
same information ~- a redundant waste of transmitter power 


2) The carrier itself — when viewed in the frequency domain -- carries NO inforn 
sound surprising, but the intelligence or information is all contained in the 
the carrier does "hog" power while not doing anything to earn its living, 


ion. That may 
debands! But 


(Note that we THOUGHT it DID, but that's how it SEEMED when we viewed it in the time domain. 
оп the oscilloscope, So your instruments can mislead you into seeing what you think you OUGHT to 
sce. Free Energy researchers, take note!) 


Well, ifthe carrier is a waste of power and spectrum space and the sidebands are redundant mirror- 
images of the information, why not just throw the carrier and a sideband out and devote all our power to 
the transmission of just ONE of the sidebands? That's "Single-Sideband” (SSB). 


The only (minor) drawback is that you have to re-insert a "substitute" carrier at the RECEIVER ~- 
easily done -- to DEMODULATE the SSB signal and recover the original 1 KHz audio information. 


Voila! We've successfully transmitted an audio tone out over many miles by FREQUENCY- 

SHIFTING it up the spectrum so that it was translated into a 1.001 MHz RF wave (using the upper 

sideband in this example). Then we re-mixed it with a 1 MHz "fake" carrier at the receiving end, and 
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to catch the 2 AM. train to town, He said I was all wet but made no objec- 
tions to my going, so with one guide we set out for the station - а nine mile 
hike and canoe ride. We made the trail all right, and during the trip to town I 
sent the "O.K." call. Arriving, I found the wife waiting at the station for me: 
‘The baby had the first tooth and my brother who I had not seen. for twenty- 
six years had arrived. And so we had further proof of this wonderful thing - 
‘Telepathy. It may be very difficult for some people to believe this, but there. 
will be many thousands who will try it and they will succeed if they have 
enough patience and love for each other. Otherwise, it is a waste of time, at 
least I think so. 


АН. Matthews. 
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the DIFFERENCE frequency from that demodulation process popped out as our original 1 KHz audio 
tone. 


DEEPER THINKING ON AM/SB SIGNALS 


In my ongoing ruminations about Phase Conjugation Theory -- sparked of course by Tom Bearden's 
books and papers on its application to Scalar Electromagnetics -- 1 came across some interesting 
diagrams in such places as the А.В. В.Г Handbook for Radio Amateurs, books on Fourier Transform 
(Spectral Analysis) Theory, Digital Sampling Theory, Spread Spectrum Communications Theory, etc. 


Getting to the point, these references -- in explaining modulation as I have previously done above -- 
contain diagrams showing how the spectrum or sidebands are produced/shifted via a given modulation 
method. What caught my eye was that several of these sources place "0 Hz" -- zero frequency, DC 
— in the MIDDLE of their spectral diagrams. Not at the left end as one might expect, since you "can't 
go any lower than zero cycles per second!" 


Or can you? 


If you could, what would that mean? It would mean you'd have a NEGATIVE frequency. Since 
frequency is the reciprocal of time (t=1/f, f=1/t), we're talking about negative time -- TIME REVERSAL, 
— when we go below 0 Hz. 


While most "vocational school", technician-level textbooks would place 0 Hz at the left-most end of 
their spectrum diagrams with higher frequencies as you move to the right, several of the "engineer-level" 
texts mentioned above put 0 Hz in the CENTER and express negative frequencies on a "dashed" (not. 
solid) line extending to the left — as if these are "imaginary" frequencies -- because everybody knows 
you can't have less than zero! (Except in your checking account, between paydays; my bank charges me 
"negative deposits" in the amount of $20 per pop.) 


Well after years of psychotherapy, we've all been adjusting our "reality goggles" to another, related. 
culture-shock since we took algebra and trigonometry in high school: Remember when they sprang the 
"square root of -1" on you? Can't be done! 


Or can it? 

Yeah it can if you're willing to give it a new name like "i" ("j" in electronics) and reckon it as 
existing on an "axis rotated 90 degrees away from the REAL numbers" that we've come to know and 
love so well. 


We call numbers like the square root of (-1) "Imaginary Numbers" and manage to use this 
mathematical curiosity to pass our trig tests as well as our AC circuit analysis tests in "Electronics 101". 
Turns out that we can stick real numbers on the X-axis of a graph, imaginary numbers on the Y-axis 
and plot all kinds of otherwise indescribable stuff like Minkowski did when he interpreted Einstein's 
Relativity for the rest of us commonfolk. 


Well, my point is that like imaginary numbers in AC analysis, we do use or infer negative 
frequencies in spectrum analysis and modulation. But we treat them as a sort of bothersome 
mathematical "artifact", a nuisance that doesn't deserve solid lines on our less-than-zero frequency axis, 
but only dashed ones -- assigning them a sort of "unreal", "imaginary" status. But we like to flirt with 
them anyway, don't we? 
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Just like the "üme-reversed", negative, "advanced-wave", mirror-image solution to Maxwell's 
electromagnetic wave equation, for example. 


Noted as far back as the (last) turn of the Century by Carl Barus, Stoney, and later treated by 
Wheeler/Feynman in their ‘Advanced vs. Retarded Wave’ "Absorber" theory (see my previous file 
ANDERSEN.ASC), the math works both ways ~ forward and backward -- and, suffice it to say, the 
common man is told to be content with the "forward" solution unless, like me, you're used to having a 
chronically-overdrawn bank account. 


‘The ‘party line' is we live in forward time, we can't prove there's such a thing as "backward time- 
flow" so the "backward" solution is just a figment of the math — a symmetry -- and why don't you 
weird-science nuts just leave it at that. 


DIGITAL SIGNAL PROCESSING 


‘The hottest new thing since audio cassette tapes is the CD player. In Ham radio, the hottest new toy 
is the DSP filter, which magically nulls out interference that was impossible to get rid of up to now. 
Both of these devices use IC chips based on the newly-emerged field of Digital Signal Processing, 
which springs from а cross-breeding of Fourier Analysis theory, digital information-sampling theory, 
analog filter theory, and radio modulation (heterodyne) theory. 


‘They've got IC chips now that are selling like hotcakes (and getting cheaper, too) that enable you to 
build electronic echo/reverb boxes, digital audio filters, speech synthesizers, Fourier spectrum analyzers, 
frequency/pitch/spectrum shifters (so you can sound like God doing the weather report if you're a DJ 
looking for ratings) -- the list goes on-and-on. The technical literature behind these toys -- with all the 
math and nitty-gritty — provides the basis for our "time reversal" discussion. 


According to what's known as the "Nyquist Theorem" in information sampling theory, if youre a 
digital audio engineer and you want to produce a CD with crisp frequency response right up to 20 KHz 
(the upper extreme of the range of human hearing), you must digitally "sample" or convert your audio 
source (music, etc.) to digital "slices" at no less than TWICE the highest frequency of interest — i.e., 40 
KHz sampling rate to faithfully reproduce 20 KHz audio tones. 


In simplest terms, the reason is because you want to get a "snapshot" of BOTH the (+) and (-) 
excursion of the 20 KHz sine wave — which requires 2 snapshots or "samples" per cycle -- which 
equates to twice as many samples as "Hz" in the wave, or 40 KHz for a 20 KHz tone. 


Well, what if you DON'T sample at the Nyquist frequency? What if you sample at, say, 37 KHz 
instead of 40? What will happen? 


What happens is that the 20 KHz audio tone is not always "snapped" at the same points per cycle as 
time goes by. And an imperfect "mix" occurs between sampling frequency and sampled frequency. The 
net result somewhat resembles mixing 2 frequencies in an AM modulator as we described at the 
beginning of this file. We get HETERODYNING or nonlinear mixing effects, which creates spurious 
sidebands and shifts the frequencies down the spectrum, usually in some undesirable, dissonant- 
sounding way, musically-speaking. The audio buff hears strange "wrong-pitch" tones and distortion in 
the music. These spurious pitches are called "alias frequencies" 


The sampling frequency acts as a sort of "ceiling" that “reflects” any frequency higher than 
"Fsampling/2" DOWN the spectrum, manifesting as alias frequencies, 
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Now down at the other (low) end of the frequency spectrum in a similar way, any tones which by 
"AM differencing” end up BELOW ZERO HERTZ get "folded" or reflected back UP the spectrum from 
0 Hz, which is like a "floor" or barrier that reflects frequencies UPWARDS 


And why would 0 Hz “reflect frequencies"? 


The time-forward engineer will tell you that it's because "Thou shalt not have Negative Frequencies, 
lest there be Time-Reversal”. (Oh, all right- those were my words.) And he feels secure in his time- 
forward world because he sees that "up-folding" as proof that even if you wanted to produce negative 
frequencies, you couldn't. Nature prevents them by reflecting them back up into the positive spectrum 
as alias frequencies that are a nuisance to digital audiophiles. 


(If you want to try this out for yourself, Radio Shack sells an electronic Reverb/Echo box for about. 
$40 that uses a "bucket-brigade" IC to sample and delay an audio signal. Set the ‘Delay’ slide-pot to 
maximum (longest echo) and you'll clearly hear weird, chime-like alias tones in the higher frequencies 
of your music.) 


THE PHASE CONJUGATE CONNECTION 


Now for the correlation. I'm asserting here that the spectrum-folding phenomenon in digital 
sampling theory -- which keeps "negative" frequencies safely bounced back up into the positive- 
frequency region -- is the ANALOG OF A PHASE CONJUGATE MIRROR currently used at optical 
frequencies by mainstream Science! 


In optical labs, they're using barium titanate crystals, methane gas under pressure, etc., to serve as a 
nonlinear medium which produces a phase conjugated, time-reversed reflection when properly 
"pumped" with enough energy to get their index of refraction to vary in step with the incoming energy 
(something like the way a silicon DIODE or TRANSISTOR can be described as a NONLINEAR 
RESISTOR whose resistance varies according to the "pressure" of the voltage across it (= the current. 
through it)... its "breakdown" threshold is around 0.6 volts). 


Tm saying that in digital samplin О HERTZ is the BARRIER corresponding to the phase 
conjugate MIRROR. It produces the REFLECTIONS (aliases) that appear SPATIALLY REVERSED 
ctrally-reversed) to us time-forward observers. But it's BECAUSE they're reflected back up into the 
je" that we know they're actually NEGATIVE FREQUENCIES. 


In the same way that we would see a "time-reversed" action as a "movie running backwards" in our 
positive time flow, so we see that the direction of PHASE ROTATION of the reflected alias wave has 
been reversed so that it now COINCIDES with the forward-time/positive spectrum waves. 


A RADIO RECEIVER ANALOGY 


For you Hams out there, have you ever build a Direct Conversion receiver? You pull in your RF 
signals at the front end; mix them with a Variable Frequency Oscillator (VFO) tuned to almost the same 
cy; and thereby convert the modulation directly down to baseband (audio) without going through 
conversion first. It's simple and works adequately except for the fact that it does not provide 
"single-signal" reception like a superheterodyne radio does. Because in a Direct Conversion receiver, 
you "zero-beat" the VFO against the carrier (or suppressed carrier in SSB), bringing your difference- 
frequency "carrier" down to 0 HZ! This pushes the LOWER SIDEBAND (which was lower in 
frequency than the carrier to begin with) BELOW ZERO HERTZ by an equal amount as the upper 
sideband is ABOVE the carrier (0 Hz). 


58 


The lower sideband gets "folded" (reflected) back up by an equal amount of Hz ABOVE zero Hz so 
that now it OVERLAPS the upper sideband information. 


If the original signal coming in was an AM signal, the above scenario works fine since there's 
mirror-redundancy between the sidebands anyhow. They're both carrying the same information but in 
opposite phase to one another. Well then, why don't they cancel each other out when the lower gets 
reflected up on top of the upper? Because when negative frequencies are reflected into the positive-time 
spectrum, the direction of phase rotation is reversed. 


Now BOTH the upper and lower sidebands are at an identical frequency. And on top of that, their 
phases are rotating TOGETHER and not against one another. So they add constructively at all times — 
JUST LIKE A SPATIALLY-IN-PHASE "WAVE/ANTIWAVE" pair as described by Wheeler and 
Feynman and (I think, but am not sure) by Tom Bearden. 


If on the other hand, the original signal desired was an SSB transmission, the Direct Conversion. 
receiver creates the problem of "double-signal" reception. 


Since SSB gives Hams twice as much spectrum space in the band, therefore there are now twice as 
many "channels" to use, Accordingly, where there used to be room for 1 AM transmission with its 2 
sidebands, now there's room for 2 SEPARATE SINGLE-SIDEBAND transmitters, So each guy chats 
away in his own conversation — separately-- while the unfortunate listener using the D.C. receiver hears 
BOTH. But the "interfering" signal is unintelligible, scrambled, "Donald Duck"-sounding gibberish 
because it is SPECTRUM-INVERTED. 


The user of a better receiver -- such as a superhet -- never hears the lower sideband since it's filtered 
‘out up at the Intermediate Frequency (LF.) such as the 455 KHz LF. most often used in AM radio. 


BICYCLE WHEELS and AUTOMOBILE TIMING LIGHTS 


Let's digress here for a few minutes. My behind is getting sore from sitting at this computer and 
writing, Let's go bike riding! 


We hop on our bicycles and tool on down the road to the park where we come upon three other 
cyclists up ahead. We ride up behind them and then maintain a constant speed behind them, so that we 
keep a stable observation point from which we can see all three 


As we observe them, we note that the guy on the left must be in 3" gear since he's pedaling slowly. 
‘The guy in the middle seems to be pedaling "normally" so we assume he's in 2™ gear. The guy on the 
right is pedaling rather fast and furiously, so he must be in 1* gear for whatever reason. But they're all 
keeping abreast of one another. 


Well, little did we realize that it was getting so late; the Sun has set and it’s getting dark, But these. 
Olympic champs want to keep on riding! So we hang in there with them a little bit longer, noticing that. 
the road is becoming darker and the streetlights are few and far between. 


As luck would have it, there's a guy up ahead using an ignition timing light to tune up his car, which 

is parked by the curb, Promising in an apologetic tone that "I'l be right back with his light", I swoop by 

and grab it from his car hood. Lo and behold! it’s a portable model that can be triggered — like a strobe 

light — by an internal pulse generator as well as by the engine ignition. So I switch it to "internal 

trigger" and — speeding up ~ I ride up behind and to the left of the 3 cyclists so that I can get a sort of 
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diagonal side-view of their bicycle wheels. I now switch on the timing light and adjust the strobe flash 
rate until it is just a bit SLOWER than the pedaling speed of the first guy (on the left, closest to me) 
who's in 3" gear, You move up alongside me and we both watch the 3 cyclists by the light of a silvery 
strobe. 


What do we observe? 


Since the strobe light is the only light source on the now-dark street, we see only momentary flashes 
of the action, We see the same relative pedaling -- direction at each bicycle that we noticed when it was 
still daylight — only now it looks like an old movie, flickering, because we're just "sampling" the action. 
as they pedal. 


Next, I carefully SYNCHRONIZE the strobe with the first rider's pedaling so that it flashes ONLY 
when his left foot reaches "12-o'clock" on each pedaling cycle, We notice that Rider-I's pedal 
now appeared to come to а STOP. We've "frozen" the action because we take only one "snapshot 
per cycle, We also notice that the guy in 2™ gear appears to be pedaling quite a bit more slowly, 
3" guy is also slower but still faster than the 2" guy. 


Now you suggest to me that I should increase the strobe lights flash rate some more PAST the left- 
most rider's pedaling speed. Which I do. What do we observe now? We see the old "wagon-wheel 
effect from the movies — the first rider now appears to be pedaling BACKWARD from our perspective, 
because our rate of perception (strobe light illumination) is just slightly greater than his pedaling rate. 


Getting excited, you now have me adjust the strobe to be in syne with the 2™ guy -- the guy who was 
originally seen to be pedalling in 2° gear. We see HIS feet "frozen" and not pedaling, while the first 
guy is now pedaling backward even faster while the last guy (1° gear) -- to the right -- is still pedaling 
forward, but much more slowly. 


Finally, we sweep our strobe rate up to the rate of the 3" guy. He freezes his pedaling, and we see 
the first two pedaling backwards, faster yet. 


As an encore, we increase the strobe flash a little more, and all three appear to be pedaling 
backwards 


We marvel at how "relative" perceptions can be and apologize to the man from whom we stole the 
timing light. (The 3 cyclists are last seen making a right turn at Albuquerque.) 


THE MORAL OF OUR STORY 


The illustration above shouldn't be hard to visualize, especially if you've ever watched a wagon 
wheel turning backward in the movies or if you remember not so long ago when your hi-tech record 
(phonograph) turntable had black and white stripes along its perimeter which appeared to "stand still” in 
the light of a mini-strobe when you had the record speed adjusted just right. 


The bicycle-wheel illustration above refers to a carrier wave and its sidebands. From a reference 
point of zero Hertz, they're all rotating their phases in one direction — the upper sideband turns the 
fastest, the lower the slowest, and the carrier halfway between. 


If we now SHIFT OUR REFERENCE POINT -- or frequency ~ up to that of the carrier (which we 
modeled as our "middle" guy in 2"! gear), we see the sidebands’ phasors rotating equally in speed 


E] 


(frequency with respect to the carrier and us) but in OPPOSITE DIRECTIONS while the carrier itself 
appears to be "stopped" (or at 0 Hz). 


Alternately, we can shift the three of them -- as a group -- DOWN the spectrum until the carrier is at 
О Hz, Then the lower sideband will be at a NEGATIVE frequency, still rotating "counter" to the upper 
sideband because THE TWO SIDEBANDS ARE CONJUGATES OF EACH OTHER -- once you agree 
to call the carrier the "zero" reference! But since the lower sideband is reflected back up off the zero Hz 
"floor" (the "phase conjugate mirror"), the lower sideband now ends up superposing ‘on top of the 
upper, and is now rotating together with it in the SAME direction! ("Spatially in phase, out of phase in 
the Time dimension"... 


We now have an illustration or a correlation between the Wheeler/Feynman (and probably Bearden) 
"Wave/AntiWave Pair" and the commonly-used techniques of modulation and spectrum shifting as is 
now quite easily done in radio and audio systems. 


OUR REALITY'S "ZERO-TIME REFERENCE" 


A couple of years back, Preston Nichols published some books about the so-called Montauk 
Project -- an alleged coverup-type series of experiments said to have taken place in the 1970s and '805 
using the old SAGE radar at the defunct Montauk Point, Long Island radar base. In his first Montauk 
book, Nichols (and Al Bielek, indirectly) makes reference to a device called а "Zero-Time Reference 
Generator", described as an electro-mechanical device in a large box -- allegedly developed by Nikola 
Tesla. The device was supposed to have been the inertial "time reference" for the pulsing of the large 
degaussing coils aboard the USS.Eldridge (in the infamous "Philadelphia Experiment"). 


While the "PX" has long been an interest of mine, 1 found most of Nichols’ allegations fairly 
unbelievable. But notice how the concept of a pulsing electromagnetic-inertial "reference" ties in with 
my "strobe light" story. 


It seems that our "time" is bordered by 0 Hz at one end of the spectrum. Everything below that gets 
reflected back "up" as a length/time/spectrum reversed copy. 


At the upper end of a somewhat different but related scale (speed, which is equal to Space [distance] 
€), we have another "barrier", the speed-of-light "e^. 


Any wave that might "try" to "run up against" that barrier would seem to get DOPPLER SHIFTED. 
Its WAVELENGTH is compressed, but its (group) velocity stays at c. 


If an optical phase conjugate mirror is a variable refraction or "phase" grating (as it's called in the. 
literature) and if the PCM produces "phonons" or SOUND waves at light frequencies, then those waves 
are LONGITUDINAL variations in the energy density at the mirror, just as Bearden has been telling us. 
Thus it would seem that an incoming EM wave would encounter a VARYING-DENSITY BARRIER 
which would produce alternate up and down DOPPLER SHIFTS (almost like FM, but in BOTH 
frequency directions like AM sidebands) 


And there we have it, The spectrum splitting (line-broadening) as described by researchers of 
Stimulated Brillouin Scattering phenomena. 


Maybe "Zero Hertz" is not absolute like Einstein said Newton's Absolute Time is not absolute. 
Maybe time flow ~ or at least the perception of it -- depends on whether you're "in syne” with the 
"reference" defining the local reality. 
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Maybe we can build an electro-magnetic-gravitational "strobe light" that detaches us from the 
"local" time and allows some "syne shift", If | were to shift my reference to, say, -2 KHz, then 14 see (- 
1) KHz as "forward-time" while you'd swear it was "time-reversed" and that I was, too. 


(Bearden’s 1970s "Quiton Perceptron paper; Nichols’ and Bielek’s "Zero-Time Reference 
Generator?) 


CONCLUSIONS 


I hope you've gotten some brain buzz from some of these ideas. They've been coalescing in my 
mind for a while now, having been helped along by many of the interesting comments made by Bearden 
and several of the KeelyNetters. 


I think the "circular polarization" topic recently brought up by Terry Bastian has some real relevance 
here. My thoughts are that we're hampered by our continual visualizing of EM waves as 2-D plane 
waves. 2-D waves are probably only "flat", inadequate projections of a richer 3-or-more dimensional 
EM wave. Direction of phasor rotation most likely plays a major role when understood in conjunction 
with propagation direction. 


Another possible avenue for exploration might be to do a detailed study of reflections on 
transmission lines, in the context of this file. The standing waves caused by either open or shorted RF 
transmission lines produce "conjugate" reflections of voltage or current, causing the formation of what 
we call "normal" standing waves. (That's what the Hams and CBers call "SWR" and want to minimize 
in their setups; KeelyNetters might want to MAXIMIZE it!) 


Are these "conjugates" the same as the phase conjugates (time-reversed) that Bearden writes about? 
Or are they what he calls "pseudo-conjugates"? 


TII have to leave that topic for another file, 


Happy Zero-be: 


ing! 


N. Has Bearden abandoned Phase Conjugation? (1994) 


О. Scalar EM and Polarization -- head-to-head with Bearden over the 
phone (1993) 
by Rick Andersen, April 5, 1993 (slightly revised 7/3/97) 


This file is an account of some of my investigations into what is popularly known as "Scalar 
Electromagnetics" — specifically as conceptualized by Lt. Col, Thomas E. Bearden (ret), Huntsville, 
Alabama. This file assumes that you are already familiar with Bearden's works as published by Tesla 
Book Company and as listed on many of the BBS's, But a brief synopsis of his views are presented for 
the benefit of those who are not familiar with Bearden's writings 


Tom Bearden's version of electromagnetics is a direct challenge to the electromagnetics that 
physicists and electronics engineers are taught. 
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His understanding of EM -- if correct -- would open up a vast new physics 
could be manipulated in ways that we in this last decade of the 20" Century can stil 


Which reality itself 
only call "magical". 


As an electronics tech with a broad interest in "fringe science" in general and in such things as the. 
Philadelphia Experiment in particular, 1 have had to familiarize myself with several "unconventional" 
ideas and hypotheses. 


Тот Bearden's Scalar Electromagnetics could explain many "paranormal" mysteries in terms of a 
scientific model. We need to evaluate his work. 


TOM BEARDEN'S SCALAR ELECTROMAGNETICS 


Very briefly, Bearden's main points of disagreement with classical EM are these 


* Quantum physicists consider the Potentials in the vacuum to be the primary causal agents. Force 
fields (E and B fields) are EFFECTS of the interference of potentials. Classical EM has it 
the other way around. 


Force fields CAUSE and potentials are the (abstract) EFFECTS. It may seem to be an "Ivory 
Tower" semantics game, but if Bearden and Quantum Physics are right, the implications are 
tremendous. 


* Classical EM fails to distinguish between CHARGE and CHARGED MASS. The classical EM 
man says "Show me some ‘charge’ without some mass to contain that charge!” Bearden 
replies, "Define for me what charge is!, You can't. You confuse charged mass with charge 
itself. Ditto with most other fundamental definitions in Physics such as Vector, Energy, 
Mass, Vacuum, ete." Bearden EQUATES Massless Charge, Potential, Vacuum, 
Spacetime, ‘aether’, Virtual Photon Flux. 


* Classical EM describes the Electric and Magnetic “fields” in terms of Vectors and Scalars. On 
the simplest level, a "vector" is an abstract way of describing something in terms of its 
MAGNITUDE and DIRECTION. Like "one mile due North", A scalar is described by 
MAGNITUDE ONLY -- like the temperature of the air in your living room or the pressure 
of a gas inside a flask. Of course, Bearden expands on these definitions considerably. 


Bearden claims that History has pulled a fast one on us: 


What we call ‘Maxwell's Equations’ are in fact not his equations at all! Maxwell -- says 
Bearden -- wrote his equations in QUATERNIONS. It is a complex number system devised by 
the mathematician Hamilton which involved "multi-dimensional” math. Оп this basi 
Maxwell's ORIGINAL EM theory is said to have had implications for more than our 3 spatial 
dimensions. TIME as the supposed FOURTH dimension would enter the equations and — as 
Bearden claims -- had the original quaternion theory been left intact, Einstein might have found 
his long sought-after Unification of EM with Gravitation, 


Bearden says of quaternions what Italians say about Prego spaghetti sauce: "IT'S IN 
THERE!" What is "in there" is the mathematical basis for all of the magic things we fringe 
science aficcionados have always wanted proof of: the means to produce antigravity, time- 
travel, teleportation, age and disease regression, etc 


в! 


* All of these possibilities, says Bearden, were aborted because Oliver Heaviside — and to some 
extent Willard Gibbs, late 19th-century electrical physicists — did not understand 
Maxwell's quaternion theory. And so Heaviside ‘cleaned up' the theory, condensing the 
pesky quaternions into an abbreviated and emaciated "vector" theory which still contains a 
scalar component, but which component is largely de-emphasized. 


And it worked! EM until now has functioned very well on the technological level using the 
deficient Vector theory. Toward the latter half of this Century, quantum physicists such as 
Feynman began to realize that "Maxwell's" EM (Heaviside's) was flawed in several respects at its 
foundations. Among the phenomena that Physics has discovered that Classical EM apparently 
fails to account for is the Aharonov-Bohm effect which involves "potentials" in a region free of 
any measurable electric or magnetic force-fields, essentially allowing action and instantaneous 
intercommunication between widely separated particles in a somewhat mysterious way. 


* Bearden points to 2 relatively forgotten papers of mathematician E.T. Whittaker, written in 
1903 and 1904 just as Albert Einstein was about to publish his famous Relativity theory 
(1905). Whittaker's math shows how any scalar potential can be analyzed and considered 
to be composed of a harmonic series of bi-directional waves, flowing into-and-out of the 
potential. Something like our concept of "standing waves” but with some important 
differences 


Conversely, Whittaker's other paper shows that any EM wave can be considered to be the 
effect of interfering 2-or-more scalar potentials in a given area. Since these potentials exist in 
more than our 3 dimensional world (as we perceive it), if we know how to properly engineer and 
combine such potentials artificially, we can perform some mighty magical feats such as to 
transmit EM energy "around" our normal spacetime, to have it appear out of nowhere at a 
distance from our special transmitter. Much of Bearden's writings go on to describe (speculate 
оп, actually) ominous Soviet scalar weaponry based on this technology. (Since the collapse of 
the Communist Soviet Union, Bearden's emphasis has shifted toward the extraction of "free" 
energy from the vacuum and how diseases such as cancer and AIDS may be cured using spinoffs 
of this Scalar EM.) 


© Based on the points mentioned above, Bearden sees an EM wave a bit differently than did 
Maxwell, Although he faults the World for not going back to the REAL Maxwellian 
quaternion theory -- and thereby continuing to miss the boat that would finally unify EM 
with gravitation (which Einstein searched in vain for, supposedly) -- yet Bearden departs 
from his hero Maxwell on the subject of just what an Electromagnetic wave is. 
Specifically, whether it propagates TRANSVERSELY or LONGITUDINALLY through 
the vacuum. Maxwell — quaternions or not -- assumed a transverse EM wave because, says 
Bearden, he assumed a MECHANICAL AETHER as did most of the 19" Century 
physicists. 


Nikola Tesla, on the other hand, did not agree, Tesla believed that EM waves propagate 
LONGITUDINALLY - as do sound waves in air — through a GASEOUS aether. 


Bearden emphatically states that despite popular opinion, Tesla was right and all of our 
present physics is wrong on this point. 


‘There are many other points made by Bearden about Scalar Electromagnetics that differ sharply with 
the present Classical EM. I think I have brought out the main ones here. (See Bearden's works for 
further detail, especially the file THEORYBE.ASC on the KeelyNet and other BBS's.) 
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MY OWN COGITATIONS 


Now that I'd spent about a year reading and re-reading Bearden’s papers and trying to understand just 
what he was talking about, I was beginning to ask myself, ‘Just how DO we know what we think we 
know’ in Classical EM? Are some of our "doctrines" just uncorrected mistakes of history that have 
achieved sainthood? Probably. After all, Bearden cites many references from Quantum Physics to 
support his views. Of course, QP is not without problems of its own just as is every other MODEL of 
reality. Ah, how painful and disappointing it had been for me when I first realized that WE KNOW 
NOTHING IN THE "ABSOLUTE TRUTH" SENSE. 


All we do is spin elaborate yarns that we call "Models", which we try to disprove when we are being 
true scientists but mostly try to defend fanatically when we revert back to being regular human beings. 


And yet, these flawed models have enabled us in one century to conceive and apply a technology 
that has literally transformed the World, So we like to keep telling ourselves that we're "getting there" 
little-by-little, Our models may be quite erroneous. But if they work, we use them until somebody 
comes along with something better. 


And this is what Tom Bearden is doing — offering something better. Except that he is claiming that 
his model is NOT something new. It has been around for at least 100 years, but we've been too stupid to 
see it because we allowed Oliver Heaviside and his vector oversimplification to blind us. 


Well, I've bought a lot of "snake oil" over the years. And as we all know, the field of speculative. 
science is overflowing with snake oil salesmen. So I try to temper my tendency to rejoice over the 
promises of magic with the caution that I have had to learn the hard way by having one 'scheme' after 
another turn out to be "hot air". Scientific method involves testing any new hypothesis rigorously. If 
the promoter of the idea can't take the heat, he shouldn't jump into the frying pan. 


So I found Bearden's telephone number and decided to give him a call. (I've found that writing is 
too frustrating. Either they're too busy to answer or they just don't. Either way, you end up waiting for 
weeks.) 


To my surprise, Tom Bearden seemed more than happy to talk about his work over the phone. I 
noticed that he tended to talk so much that it was sometimes hard to get a word in edgewise. But I 
appreciated his willingness to spend time on the phone and figured he might be able to clarify for me 
whatever I couldn't understand from his writings. 


We talked of the ‘primacy of the Potential’, about phase-conjugate waves in non-linear materials, 
about his friend Frank Golden who appears to be a ‘silent source’ of a lot of his ideas and who has 
allegedly built several proprietary scalar devices (no, Bearden wouldn't tell me anything of substance 
about them), 


My first call to Bearden was sometime in November 1992 if I recall. And I waited until March 93 
to call again, when I had some (I thought) real questions about stuff I couldn't figure out on my own. 1 
didn't want to abuse his phone hospitality by calling more often. 


So the 2" call was in late March, My question was about his latest papers on Free Energy - The 
Final Secret (see KeelyNet files FREENRG1 & FREENRG2) that had come out around that time. 
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‘The bottom line on free energy was that you needed a "Degenerate Semiconductor" between your 
source of potential (battery, etc.) and your switching function. From there on to the load, you could use 
regular conductive copper wiring. Bearden was saying here that the reason most of the earlier attempts 
at building "free energy" devices had given inconclusive results was that none of the previous inventors 
were using this "degenerative semiconductor” material that Bearden had finally figured out was the 
‘missing link’ after 30 years of intensive research into the subject. 


At this point, of course, 1 was beginning to wonder just what this latest revelation meant as regards 
all of Bearden's PREVIOUS books announcing free energy inventors and their WORKING devices, 
happily extracting free energy from the vacuum. 


Hadn't Bearden endorsed John Bedini's battery-motor-generator flywheel device, claiming that when 
the battery electrolyte was pulsed at the resonant frequency of the ions in it, free energy was being 
‘coupled’ into the circuit, and that the battery was recharging itself? There was no mention of any 
"degenerate semiconductor" material there! Bearden's advice (in the Introduction to the Bedini book, 
available through Tesla Book Co.) was to "have at И” and build the thing — all of you eager 
experimenters out there — in order to prove once-and-for-all to the "establishment" en masse, which 
"they" couldn't deny, that free energy extraction is both possible and practical. (Be careful, though. 
Your battery will explode if you hit it too hard with a voltage spike: the hydrogen gas inside is particular 
about the magnitude of the charge-pulse. But don't let that stop you. Let's work out the bugs.) 


Then there was Floyd Sweet -- the subject of Bearden's 1992 papers. (See SWEETI-4D.ASC on 
KeelyNet for further details on this device.) Sweet allegedly built a device exploiting the properties of 
ferromagnetic materials to exhibit non-linear phase-conjugate mirror properties. 


‘This thing was supposed to have actually levitated off the bench during a demonstration. But they 
stopped it before it blew apart from all that “negative energy” it was producing. No mention of any 
"degenerate semiconductor" here, either. Just the magic of pumped phase-conjugate mirror theory, 
integrated into Bearden's earlier explanations of Scalar Electromagnetics as the engineering of spacetime 
stresses. 


Hell, I'd be happy to have PROOF that any one of these earlier devices actually levitated or distorted 
time or recharged itself forever with no drain on the battery. (How about a demonstration on "20/20" or 
full schematics for the Sweet device? Oh, that’s right - it’s "proprietary"!) 


But now Tom Bearden has even better info — The Final Secret. Golly! When that weird metal 
called Nitinol first came out, eager experimenters could buy it through mail order. Surely I can expect. 
to see someone marketing "Tom Bearden's Old Fashioned Degenerate Semiconductor Elixir" in sample 
quantities real soon? 


My point is that he encourages inventors and tinkerers accross America to stop believing everything 
they ve been taught in Classical EM and to go and build "free energy" motors such as Bedini's because — 
as he puts it — he "cares about that poor little old lady down the block who is being ripped-off by the 
Power Companies that be". I just want to clarify some details, so 1 ask questions. 


Okay, so now he tells me I'll get erratic results unless I use some genuine "degenerate 
semiconductor" such as doped copper wire. How does a basement tinkerer like me accomplish this? I 
know ... I'll call and ask. Thus my March phone call. 


Bearden's immediate reply was that I needed to "use that mass of gray matter between my ears" and. 
engage a good materials scientist to come up with a degenerate semiconductor for me. 
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Oh. 


T thought I could put the power company out of business just using parts from Radio Shack. So no 
‘one had ever BUILT a device based on this doped copper or whatever — it was simply Bearden's latest. 
CONCEPT which would tend to validate his view of the Potential. Hmmm, 


A few days later, I decided to press my luck and call again. This time I had been thinking hard (1 
thought) on just how and why we traditionally believe in the transverse EM wave whereas Bearden and 
Tesla say по, there is only a longitudinal wave in the vacuum." 


Specifically, I was thinking about POLARIZATION in an EM wave. How does Bearden's Scalar 
EM account for the OBSERVATION that EM waves can be polarized if polarization is DUE to the 
ORIENTATION of the E field which Bearden denies even exists outside your antenna? I wanted an 
honest answer to this problem. I was not pursuing this with an ulterior motive such as to disprove 
Bearden, Not at all. I really wanted to understand, Remember, our Model must satisfactorily account 
for all observed phenomena. If another model can explain it better, then "more power to itl" But any 
Ham radio operator can verify the fact that something we call "polarization" does indeed affect the 


transmission and reception of EM waves. 


MAXWELL and TRANSVERSE vs. LONGI 


'TUDINAL WAVES 
You see, the genius of Maxwell's insight was this: 


Maxwell knew that a changing magnetic field around a wire (which we can measure at low 
frequencies with a compass placed near the wire) will induce a changing electric field (and an electrical 
current) in another wire nearby. Faraday had explored this phenomenon. It stood to reason that a 
changing electric field ought to produce a magnetic effect. 


Unfortunately, Maxwell could not verify that experimentally. He assumed that the measuring 
devices of the time lacked the sensitivity required to prove the SYMMETRY of induction between 
electricity and magnetism. However, Maxwell was a mathematician with enough faith in such 
symmetry that he stuck an extra term into the equations that described this complementary electric-to- 
magnetic effect which was as yet unproven. led to the extrapolation of a see-sawing pattern of 
electricmagnetic-electric-magnetic.. etc. one type of effect generating the other, forming an 
ELECTROMAGNETIC WAVE whose fields would "chase" each other out into the space surrounding 
the wire in which the AC current flowed back-and-forth to generate these changing fields. 


Evidently it was because a magnetic field (as sensed by a compass needle) forms at right angles to a 
current of electrons in a wire, that it was assumed that this 90-degree relationship continued out into the 
space surrounding the wire. 


So the Transverse EM wave -- according to Classical EM — consists of an alternating Electric field 
and Magnetic field at right angles to one another and at 90 degrees to the direction that the waves are 
moving out toward (the direction of Propagation). 


Sound waves, by contrast, are Longitudinal. That is, the air molecules through which sound travels. 

ше -- at a given point — first COMPRESSED, then DECOMPRESSED or RAREFIED, such that the 

density of the air at any given point varies at the sound frequency. The molecules themselves wiggle 

back-and-forth in the direction of propagation. First a little bit out and away from the sound source, then 
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a little bit back in toward the source, Overall, the air doesn't FLOW from the sound source to your ear. 
Bt the waves of compression and rarefaction are what propagate through the medium from source to ear. 
You could say that the air "pressure" hitting your ear drum at any given moment is varying, and this is 
the mechanism by which sound "waves" are transduced into your hearing organs (the ears). 


The waves on the surface of a pond also travel out from the disturbing source. But observe closely 
and you will see that for the most part, the water itself merely bobs up-and-down in one place, The 
horizontal movement is in the WAVE (the position of one vertical slice through the water relative to the 
next adjacent slice). Water waves -- as well as the waves in a plucked guitar string — are Transverse. 
That is, they move at right angles to the direction of the wave travel itself 


Well, Maxwell's insight was that his postulated Electromagnetic wave ~- being composed of two 90- 
degree separated fields "chasing" each other through space -- would, like water waves, be a Transverse 
wave. Unlike water -- which only bobs up-and-down -- the EM wave would contain (at least) TWO 
components (electric and magnetic) at right angles to one another. 


If you can visualize a water wave which "waves" not only "up-and-down" but also "side-to-side", 
then you have some idea of what Maxwell was describing 


‘Tom Bearden disagrees that there are transverse waves outside of the antenna of your transmitter or 
receiver. Like Nikola Tesla, he holds to the model of a longitudinal propagation (electrical "sound" 
waves) of "ripples" in the charge density of the 'aether or vacuum, He credits Frank Golden — his 
engineer/scientist friend — with pointing this out to him, (Incidentally, Bearden is NOT referring to 
what he calls a scalar’ wave only when he holds to a longitudinal-only view. Не states emphatically that 
this applies both to his special "scalar" stress waves per se AND to what we call a normal EM wave, 
which he considers to be a ‘special’ subset of a scalar wave.) 


Well then, why do our instruments appear to MEASURE these right-angled components if they're 
по even there? 


Bearden invokes the analogy of a gyroscope. Spin a gyroscope, then try to tlt it in a given direction. 
What happens? The gyroscope PRECESSES and tries to tilt on an axis 90 degrees away from the 
direction you intended for it 


Bearden says that that's what happens inside a wire. The electrons in a conductor are "free", capable 
of being knocked down the wire from atom-to-atom as a "current", Physicists refer to them as an 
"electron gas" in the wire. But one more thing: They're spinning just like little gyroscopes. So when a 
“force” pushes on them from a certain direction, they precess at right angles, forming “precession 
waves" whose instantaneous direction or polarity depends on the changing density of the incoming 
longitudinal wave that caused them to precess. 


Invoking the Quantum Mechanics "paradox", if you will, that whenever we MEASURE something, 
we cannot help but perturb it (and screw up the measurement to that extent). And thus we NEVER 
ACTUALLY MEASURE ANYTHING in an UNBIASED WAY. Bearden maintains that we are, in 
fact, measuring ONLY WHAT GOES ON INSIDE OUR INSTRUMENTS AS A REACTION TO 
WHATS GOING ON OUTSIDE OF THE PROBE -- we never measure things directly. So we THINK. 
We see transverse waves in the vacuum when actually all we're doing is seeing the transverse 
PRECESSION of the electrons in our measuring devices. Interesting, right? Well, is Tom correct? He 
may well be. 
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BUT WHAT ABOUT POLARIZATION? 


If Bearden is correct -- that there is no electrical "field" going "up-and-down" (using the example of 
vertical polarization) and there is no magnetic field going "back-and-forth" at 90 degrees to the E-field - 
- both TRANSVERSE or at 90 degrees to the direction of propagation ("out" from the antenna), but that 
there is ONLY a COMPRESSION/RAREFACTION (longitudinal) action on the density of the "aether" 
(spreading out from transmitter to the surrounding space) then my question is: 


HY DOES THE VERTICAL OR HORIZONTAL ORIENTATION OF THE RECEIVING 
ANTENNA — WITH RESPECT TO THE ORIENTATION OF THE TRANSMITTING ANTENNA -- 
AFFECT THE RECEPTION OF THE TRANSMITTED SIGNAL AT ALL? 


А longitudinally-oriented wave CONTAINS NO INFORMATION THAT WOULD "TELL" THE 
RECEIVING ANTENNA THAT IT OUGHT TO BE ORIENTED ONE WAY OR THE OTHER. Yet 
that is precisely what we find in the real world! Does Tom Bearden deny this? 


Lets refresh ourselves quickly on what we mean by Polarization. Simply this: Following the 
Classical EM model, we define the polarization of a wave by measuring the ORIENTATION OF THE 
ELECTRIC FIELD COMPONENT at the antenna of the transmitter. 


Simply put, if the antenna consists of a horizontal wire parallel to the ground, we have a horizontally 
polarized wave. Rotating the wire into the vertical makes the wave polarization vertical 


Is this just ‘theory’, based on Maxwell's transverse concept? No. It is an observable phenomenon in 
radio and TV transmission/reception. In fact, if you've ever wom a pair of Polaroid sunglasses, you've 
experienced the effect yourself. Much of the glare outside in the Sun can be cut by wearing these 
glasses, since they filter out all light waves that are scattered about with different polarizations than the 
опе they're designed to respond to. If you don't mind popping a lens out of your glasses, place it in front 
of the other lens, look through it, and rotate it, You will find a place where all the light is shut out — 
you're looking at a black, opaque lens. Continue turning the popped out lens and you'll begin to see the 
iew through the lenses re-appearing -- first dimly, then back up to normal brightness. 


When you had the polarizations of the 2 lenses at 90 degrees apart, your view went black. Light 


could not penetrate the lens pair. 


This same effect happens at radio frequencies (RF, of course, is an EM wave just as light is). When 
а transmitting antenna is oriented in the vertical direction and the receiving antenna is horizontal, а 
MINIMUM of energy is received at the receiver. TV stations’ antennas are usually horizontally 
polarized. That's why your home TV antenna is a series of horizontal metal tubes mounted on a boom at 
right angles to the vertical mast holding it up. 


Other services such as AM radio stations use vertical towers (vertical polarization). 


It is even possible to produce circularly- and elliptically-polarized EM waves using suitable 
antennas. 


Even more exotic is POLARIZATION MODULATION -- used in some advanced systems -- where 
the polarization of the carrier wave varies in step with the information just as in AM the Amplitude of 
the carrier is modulated, 
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My point is that polarization OCCURS — like it or not — and the Transverse Wave Model seems to 
explain it most satisfactorily, as far as I am aware. 


How does Bearden's denial of the transverse wave in vacuum square with this known phenomenon 
of polarization? 


BEARDEN WANTS US 


UNDERSTAND AND BELIEVE ... SO I'LL CALL HIM 


Well, my 3" call was cut short because Mr. Bearden was having a meeting that night and he had no 
time. Already feeling a bit guilty, I said РА call back in a few days when he wasn't busy. 


About 3 days later and feeling just a little bit like a pest, I dialed Bearden's number again on Sunday 
evening, April 4%. Bearden answered the phone. As politely as I could, I announced who I was; that I 
just had one more question that I needed help with; and that ГА promise not to call too often after that. 
Not that Bearden had indicated that I was becoming a nuisance, Just that I'd talked to him for a half- 
hour the previous week. And maybe 3 days after that I'd called him again, only to have him tell me he 
was too busy to talk -- he was in a meeting at the moment. So here I thought I'd try one more time on 
this fine Sunday evening to ask Tom Bearden how he would reconcile the phenomenon of radio wave 
polarization with his view of a solely LONGITUDINAL wave propagation through the "vacuum" 
between a standard radio transmitter and receiver. 


Bearden began by asking me if I knew what Newton's Third Law was. answered that I thought it 
was the ‘action-reaction’ law, which he agreed that it was. He then began saying that the present 
electromagnetics is flawed because it violates that Newtonian law. That we DO detect transverse waves. 
But only in the electron gas of our antennnas and instrument probes. That ‘not one of the equations 
attributed to Maxwell were actually written by him’ etc., ete. 


Having read 3 of his books and all of his papers as downloaded from the BBS's, I'd heard these 
phrases many times before. 1 understood the phrases. Bearden knew who I was by now and therefore 
didn't need to keep parroting them every time we talked. What I wanted to know was how does the 
longitudinal propagation theory account for the KNOWN FACT that EM waves are polarized one way 
ог another, and so your receiving antenna's polarization (or, ORIENTATION) must match that of the 
transmitter for optimum reception. 


terms of 


‘That's all 1 wanted to know. 1 just wanted Bearden to explain polarization 
longitudinal model. 


Evidently I pissed him off. 


He told me that I was just regurgitating what "they" had taught me in the standard electromagnetics 
courses. That I shouldn't believe them, That I should read and re-read his books to get straightened out 
‘on these points. 


1 felt he was evading my question. I was asking about polarization. If he didn’t know the answer or 

if he hadn't considered the question before or even if he didn't feel like talking to me about it, he could 

have politely told me so. I would have accepted that. Everyone who has a theory is allowed to develop 
i. Rome wasn't built in a day. 


Next, Tom Bearden was attempting to tell me that polarization itself was "a bunch of bullshit"! 

‘ying to get a word in edgewise while trying to remain polite (after all, 1 was making the phone call, 

intruding on his time), I reminded him that his books didn't DEAL with polarization, He said he didn't 
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HAVE to because it was all bullshit. That I needed to THINK' (emphasis his) and that if 1 were really 
paying attention to what he was saying, I would understand and wouldnt be asking these ILLOGICAL, 
questions! 


Still hearing no attempt to answer my question about polarization, I tried to define what I meant by 
it, T tried to use the illustration of a TV station whose antenna is usually horizontally polarized — and. 
thus your home TV antenna on your roof is also horizontally polarized, 


But Bearden doesn't let you finish most of your sentences. Instead, he is parroting more phrases 
such as you find throughout his books. 


By this point, he was actually telling me that sorry, but when a caller such as myself constantly 
repeats the same question over-and-over or from a different angle, then he must get tough with the caller 
and tell him point-blank that his questions are bullshit questions. And that I was "not going to get him to 
ADMIT" to there being such a thing as wave polarization, as if doing so was to ‘surrender’ to those. 
people who hold to the Transverse EM wave theory. God forbid! 


Now I was beginning to wonder if this guy was paranoid. 1 thought of ufologist Jacques Vallee who 
would try-and-try to ask simple, polite but firm questions of people like Bill Cooper or Bob Lazar. 
When they would begin to squirm, he would press them just a little bit more. Not to be an SOB, just to 
cut through the fluff and get to see if there was really anything to the whole thing. Vallee recounts how 
he would sometimes be accused — afterwards — of working for the CIA or some other "government" 
group hated by the UFO 'true believers. 


So now here I was, being informed by Tom Bearden that I was attempting to get him to ‘admit’ to a 
‘doctrine’ of classical EM which he would not. I was a Roman Catholic Inquisitor trying to get Galileo 
to recant his position and admit that the heavens do revolve around a stationary earth. Оу vay! 


Feeling exasperated, 1 paused for а moment, Bearden paused, too. I then s 
not trying to get you to ‘admit’ anything. I'm just trying to understand how to 
longitudinal view..." 


id, "Mr. Bearden, 1 am 
polarization into your 


"Its NOT just my view. Nikola Tesla himself held to 'sound waves! in the aether..." 

"I didn't mean that it was just YOUR view, Mr. Bearden..." 

"It is the CORRECT view..." 

Now I was thinking of my boss at work. He never lets me finish what I'm saying, either. 

Finally I asked him, "Mr. Bearden, may I make a REQUEST of you then? In your future writings, 
would you please at least ADDRESS this problem of how polarization is explained in the longitudinal 


model..." 


"No I will NOT!" Bearden said with some conviction. "I get letters all the time from people with 50 
questions and who want all their questions answered..." 


1 interrupted HIM this time. "Yes, And when you go public as you have and write books that 
challenge the present ‘system’ and encourage а new generation of bright young physicists to embrace this 
Scalar EM and thereby ‘overturn the present Physics, YOU HAD BETTER EXPECT TO ANSWER 
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SOME QUESTIONS TO BACK UP YOUR ASSERTIONS when people call or write, asking for more 
detail..." 


He told me once more to read his books again because he would not answer anyone's questions if 
(like mine) they were repetitions of an ILLOGICAL question to begin with. 


There was no more to be gained by pressing this conversation. I said with a sigh, "Thank you for 
your help, Mr. Bearden” and hung up the phone. 


Obviously, I won't be ‘pestering’ the honorable Mr. Tom Bearden with my silly phone calls again 
unless he decides to lower himself down to my humble intellectual level and — in his great mercy -- 
throw me but a crumb from the table on which sits the bounteous feast of Beardenian Electromagnetics. 


11997 update: Bearden and I have corresponded a couple of times since 1996, He wrote a lengthy and 
gracious response to my second "ping" file ANDERSEN.ASC, in which I critiqued several of his 
concepts. That file went onto the KeelyNet and I guess Tom got a copy of it and finally realized that my 
motives were positive. He has been very good-spirited in his treatment of my "pings" since that time, 
and I state here-and-now that our phone conversation in 1993 should not be taken as an indicator of his 
attitude in general. Maybe he was having a bad day; maybe 1 was too aggressive over the phone. 
Whatever the case, I respect him highly and my position is one of honest inquirer. That being said, back 
to the 1993 file!) 


I guess since I'm not a member of the Mensa Society as Bearden is, I can only be classified as lower 
than a "degenerate semiconductor" I suppose its the slow "drift velocity” at which knowledge 
propagates through the electron gas in my cerebral cortex. And it keeps precessing sideways instead of 
sinking in. 


Anyway, be it known both to Mr. Tom Bearden and to you, good reader, that I hold nothing against. 
Bearden personally. ‘The man definitely seems to be a genius in many ways even if his table manners 
could use some polishing up. [StealthSkater note: The same could be said about Jack Sarfatti as 
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I believe he is on to something real and with big consequences for 21" Century Physics, once we 
take up his challenge to test his theories in the lab. Just don't call him up with any questions that tend to 
rock his boat or you may be branded "illogical". He is a rugged Pioneer; we 'young-uns' are going to 
have to be the ones who bring methodical, point-by-point analysis and proof to bear on this Scalar 
Electromagnetics. 


Pioneers are lone trailblazers who have had to fight off the establishment for all of their pioneering 
careers. They've got to be committed to their cause — even to the point of religious dogmatism. The 
upside of this is that lesser souls have a shining light to follow. The downside is that the pioneer creates 
а dogma that rivals the one he broke away from and made a career of criticizing. It's human nature, I 
guess, 


It seems to me that even if Bearden (and, yes, Tesla also) is wrong on the mode of propagation -- if 
EM does have transverse components through the vacuum, and not solely longitudinal — most of his 
other gripes with classical EM have the solid support of Quantum Physics behind them and show the 
classical EM model to be useful, yet quite wrong in many of its fundamentals, 


In the meantime, 1 want to remind those of you who -- like me -- think that Bearden is mostly correct 
and that the scientific community needs to re-examine the foundations of Electromagnetics. This 
70 


'opping an attitude" bullshit as exhibited by Tom Bearden just won't wash with the real world. We 
need to come up with an electromagnetic theory that properly explains empirical observations, such as 
the phenomenon of wave polarization. As of this writing April 1993, the Transverse Wave model of 
Maxwell's Electromagnetics continues to be the best explanation of wave polarization. I was hoping to 
find out that Bearden's EM theory explains it better. Unfortunately, he refuses to discuss it at all. This 
is kid stuff and has no place in a respectable scientific theory. As long as honest inquirers keep getting 
rebuffed the way I did by Bearden, he cannot expect to be taken seriously by anyone. 


Can anyone explain wave polarization via Tom Bearden's Scalar EM theory? 


I welcome correspondence on this and related subjects. I also promise to treat you politely! 


Aside from the many files by Tom Bearden available for download from the BBS's, his books are 
sold through: 

Tesla Book Company 

РО. Box 121875 

Chula Vista, CA 91912 


If you have comments or other information relating to such topics as this paper covers, please upload to 
KeelyNet or send to the Vangard Sciences address as listed on the first page. Thank you for your 
consideration, interest, and support. 


Jerry W. Decker.......Ron Barker.......Chuck Henderson. 
If we can be of service, you may contact 


Jerry at (214) 324-8741 or Ron at (214) 242-9346 


P. Bearden responds to Noring's questions re Sweet/Whittaker (1992) 
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Note from CR: 


This is an extensive history of 'scalar technology’ which has been secretly weaponized 
for power over humanity in direct violation of the self determination of humanity. It 
has been kept secret for obvious reasons since it could be used for "free energy’, and 
healing in the way that would make 'Big Oil' and 'Big Pharma’ obsolete. Instead, it 
has been used for devastating weather engineering, earthquakes, and other 
applications for population control that sustain a monopoly on power over the 
physical and human resources of humanity. 


It is my opinion that this violation of universal law -- as effects the non-linear 
hyperspace fabric of the universe — is the reason why Atlantis was 'allowed' to be 
destroyed, just as modern civilization will be 'allowed' to be destroyed if there is not a 
mass awakening to this danger as will make the dark-side powers behind this 
violation accountable to the universal laws of responsibility for the use and abuse of 
power, i.e, the 'Prime Directive’ of, by and for pure intention as focuses attention on 
our evolutionary ascension, 


sources and article continuation links at bottom, Emphasis added with this color.. 
Understanding Scalar Waves — Part 1 


. THE DISCOVERY OF SCALAR WAVES 

. BEAM WEAPONS OF A CENTURY AGO 

. THE CONTINUATION OF TESLA'S SCALAR WAVE TECHNOLOGY 
. TESLA'S CROSSED SCALAR BEAMS 

. RUSSIA'S WOODPECKER' SCALAR WAVE TRANSMITTERS 
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WHAT CAN BE DONE WITH SCALAR TECHNOLOGY? 

14, MIND READING, MASS HYPNOTISM AND SYNTHETIC TELEPATHY 
15. DISEASE INDUCTION 

16. DISABLING SATELLITES 

17. IN THE AIR 

18, WEATHER ENGINEERING 

19. EARTHQUAKES 

20. SEA ATTACKS 

21. TESLA SHIELDS AND GLOBES 
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22. GROUND ATTACKS 
23 OBLITERATING INDIVIDUALS 
24. PORTABLE SCALAR BAZOOKAS 
25. RADAR INVISIBILITY 
26. SUMMARY OF A WAR THAT COULD OCCUR 
27. RUSSIAN UFOs ATTACKED THE US SHUTTLE PROGRAM FROM THE BEGINNING 
28. HOW DID RUSSIA GET UFOs? 
29 FORMER BOLSHEVIKS RUNNING AMERICA 
30 REPLICAS USED FOR THE LANDINGS, AFTER ORIGINALS SHOT DOWN 
31. CLOAKED RUSSIAN UFOS ABOVE USA 
32. ALL U.S. SATELLITES SHOT DOWN BY RUSSIA UNTIL 1981 
33. LIES, LIES AND LIES 


36. RUSSIA INTENSIFIES ATTACKS 

37. TRYING AGAIN TO GET UP INTO SPACE. THIRD TIME LUCKY? 
38. BOLD ATTACKS ON AMERICA 

39. THE STRUGGLE AT THE TOP FOR POWER 

40. THE STEALTH PLANE COMES TO THE RESCUE 

41. PHANTOM AGAINST THE COSMOSPHERE 

42. THE EXPECTED GENOCIDE 

43. PLANS FOILED TO DESTROY RUSSIA'S MILITARY ARSENAL 
44. BRAZIL 

45. INDIA 

46. JAPAN 

47. KOBE 'EARTHQUAKE' 

48. CHINA 

49. OKLAHOMA FBI BUILDING 'BOMBING' 

50. WHO ELSE HAS UFOs? 


1, THE DISCOVERY OF SCALAR WAVES 


It all started in the 18th century with a Scotsman named James Clerk Maxwell.(1831-1879). He 
was a mathematical genius and his work led to the development of quantum physics which later 
led to Einstein's Relativity. Maxwell’s equations linked electricity and magnetism and he 
discovered other waves that were higher than the normal hertzian electromagnetic waves. They 
are positioned at right angles coming off the electromagnetic wave and are omni- 
directional, whereas normal hertzian electromagnetic waves are only measureable with 
normal equipment and travel in a straight line. They are also called gravitic waves because 
they belong to the gravitational field. (Please see glossary for other names for scalar waves) 
Maxwell's electromagnetic spectrum went higher than our 3D physical reality and into 
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hyperspace where the fine indiscernable scalar waves exist. (Maxwell said they flowed in 
the ether/hyperspace). Scalar waves are so fine that they are only one-hundred-millionth 
of a square centimeter in width hence finer than X-rays and gamma rays. They can also 
be manipulated into various types of modes and frequencies. When Maxwell died his work was. 
interpreted by three experts (including Hertz) who set the foundation for physics, and they 
decided any wave that went beyond what could be measured with an instrument of that 
time was "mystical" therefore worthless. According to Tom Bearden, standard physics 
(from then on) as a discipline, contained twenty two errors. 


Nicola Telsa, (1856 or 1857-1943) a Yugoslavian genius, who became a US citizen in 1891 
carried on with Maxwell’s work, Tesla worked for Thomas Edison, who invented direct current, 
while Telsa himself invented alternating current, but the two men didn't get along well and 
parted ways, Tesla started up laboratories on Long Island and in Colorado Springs and learned 
how to harness scalar waves from one transmitter to another without using any wires. He 
received partial financial backing from JP Morgan, who owned the new electricity projects, but 
Morgan wasn't interested in losing all his electricity business by allowing people to tap 
into the vacuum of pure energy (hyperspace) to get their own (what is now termed) 
‘free-energy’ for no cost. At that time Edison needed a plant ten stories high, taking up an 
entire city block to supply electricty to one square mile of customers, Tesla indentified what he 
called ‘Radiant Energy’ or “Teleforce’ іп 1889. It was discovered during experiments that Tesla 
did to duplicate what the German Heinrich Hertz had done in 1887, proving the existence of 
electromagnetic waves, While copying Hertz’s experiments, Tesla experimented with violently 
abrupt direct current electrical discharges and discovered scalar energy, a new force, in the 
process, In 1904 Tesla announced he’d completed his work using scalar waves to transmit 
energy without wires but unfortunately when he tried to get support for it, a setback occurred, 
He was sued for his Colorado Springs laboratory electrical bill, and his lab was torn down. He 
was also sued for non payment of a loan from his lawyer and his financial troubles never abated. 
Tesla continued his work even though he had no money and he died penniless in a NY hotel 
room in 1943, although Preston Nichols in his book ‘Encounter in the Pleiades’ claims a 
lookalike street vagrant was cremated in his place and there may be evidence that he was 
spirited away to the UK. 


2. BEAM WEAPONS OF A CENTURY AGO 


Even though Tesla couldn't interest the US govt. in his wire-free scalar energy, the Russians and 
Germans asked him to work for them, but he turned them down. АЙ was not lost, just two weeks 
before he ‘died’ he gave all his research to a young American physicist. Tesla's inventions were 
dangerous and not only did he discover scalar waves and how to use it to manufacture 
earthquakes but also he created a ‘Death Ray’, which has been likened to a particle beam 
weapon. (Particle beam weapons can shoot a laser one thousand miles into space.) After his 
death in 1943 the FBI was actively involved in suppressing many of Tesla's documents, 
including plans for his 'Death-Ray' weapon capable of destroying aircraft and his earthquake- 
inducing machine, deeming it ‘top-secret’ lest it fall into the enemy's hands. But the Germans 
had also invented beam weapons and used them during WW2. Captured from them (according 
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to William Cooper) was a weapon that was capable of shattering 4" thick armor at a range of two 
miles using low aimed, low frequency sound waves. There is also evidence that the Germans 
had scalar wave technology and they certainly had anti-gravity technology due to a UFO 
crashing in Germany in 1939. They back-engineered it and by 1940 had built themselves a fleet 
of UFO's in eight facilities all over Germany. The Russians, who took many Nazi scientists 
captive in Soviet occupied Germany in 1946, forced the German scientists to build them their 
own fleet of UFOs, which they called `СОЗМОЗРНЕВЕЗ” and eventually they had built 
hundreds. The Nazi scientists also built the Russians scalar transmitters and particle beam 
weapons. Tesla also told people that he talked frequently to people ‘off planet’, so perhaps this 
was the source of inspiration for his inventions. Tesla used his scalar waves to create 
earthquakes and vibrate target buildings to pieces, even those nearby the target. He created the 
same effect with his massive Tesla coil transmitter and claimed that he was bouncing scalar 
waves through the earth’s core to the antipodes and back to his transmitter site. A quite small 
10kw generator energy supply of just a few horsepower rapidly allowed the build-up by 
resonance of millions of horsepower in the coil circuits of his ‘magnifying energy transmitter” 
device. Sheets of manmade lightning would arc out of the circuit to earth grounding points or 
from the spherical aerial system. He electrified everything for miles, even people, and would 
produce fire and flames using scalar ‘potentials’ (scattered, but harnessed particles from 
hyperpsace), especially to the antipodes (opposing side) of the planet, Tesla claimed his ‘Death 
Rays’ had a range of hundreds of miles, which were useful against aireraft and he stated that 
entire cities could be devastated by explosive EM transmissions across intercontinental distances 
to anywhere on the planet. 


According to the book ‘HAARP: The Ultimate Weapon of the Conspiracy’ by Jerry E. Smith, 
Tesla claimed his transmitter could produce 100 million volts of pressure, with currents up to 
1000 amperes which is a power level of 100 billion watts. It could project the energy of a 
nuclear warhead by radio waves and any location in the world could be vaporised at the 
speed of light. Some say the Tunguska massive explosion in Siberia (still unexplained, because 
a meteorite would have left a crater) on June 30 1908 was due to a test of this transmitter 
striking its antipodes through the earth. There is evidence that Tesla’s weapon was tested once 
according to Smith, The force of the explosion at Tunguska was estimated to have been 10-15 
megatons of TNT, which Oliver Nichelson calculated Tesla’s device could deliver. The blast 
flattened half a million acres of pine forest and killed two people, along with whole herds of 
reindeer and other animals. In 1907 and 1908 Tesla wrote about the destructive effects of this 
machine and he wrote about it again nine years later saying "... When unavoidable, the 
[transmitter] may be used to destroy property and life". It's thought that Tesla may have been 
trying to break ice at the pole, and may have overshot the target, as Tunguska is on the same 
great circle line as Shoreham, Long Island where Tesla had his transmitter. If the Tunguska 
explosion was on the same day as his experiment, Tesla never admitted it publicly. Harry Mason 
said that a 1938 press report statedTesla’s Death Ray would employ 50 million volts in a new 
form of ray wave only one-hundred-millionths of a centermetre in diameter and was based on an 
entirely new principle of physics that could produce a great repelling force. According to Harry 
Mason, an Australian, who invented another "Death Ray" was found shot through the heart in 
England in 1937. Tesla claimed that the device could melt any engine, and that if aimed at the 
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moon, would turn a spot on the surface to incandescence. Scalar waves can produce a great 
repelling force on the atomic nucleus, bypassing the outer electron shells, directly engineering or 
interferring with the components of the nucleus. Private research in USA shows scalar waves 
operate in a non-linear time dimension which is hyperspace, at any speed from zero to infinity, 
as they are not limited to the speed of light. 


3. THE CONTINUATION OF TESLA’S SCALAR WAVE TECHNOLOGY 


Most western universities ignore Tesla’s work due to а conspiracy to stop free-energy and anti- 
gravity technology, because of the loss of money for big business that would be generated by 
this, but Eastern European and Russian universities include it in their curriculum, which is why 
the U.S. didn’t realise that scalar waves were being used against them, due to no equipment for 
detecting such waves, until they had been secretly attacked for ten years by the Russians using 
them since about 1960 when President Kruschev announced "the Soviets had some 
superweapons". After the Russians shot down all the American space shuttles and satellites in 
1977, the U.S. was completely at their mercy, by Russia openly flying cosmospheres over the 
U.S., firing particle beam and scalar beam weapons developed with the expertise of captured 
Nazi scientists. Following this an enormous effort was made to develop beam weapons in the 
U.S. The F.B.I. had held all Tesla’s scientific papers for several years after he was said to have 
died in 1943, so much of the research was unknown to the public when they needed it the most 
to fight back against the Russians attacking U.S. military targets and doing weather-engineering 
over America in the early 1960's. U.S. started up their own scalar transmitters in out of the way 
places like Australia, Alaska, Puerto Rico, Greenland and Norway using Tesla technology. 
However they also made particle beam transmitters at Montauk, LI, and Los Alamos, NM. One 
of the first places to house Tesla technology, and hence scalar weapons was Exmouth U.S. navy 
base in Western Australia built in 1968, and operative in 1969, where they had a free rein in the 
deserted Australian outback to practise, Pine Gap, another U.S. military base in the center of 
Australia was another site which became operative in 1970 and has two scalar transmitters. 


Even though Tom Bearden, a nuclear physicist and scalar weapon expert, claims the U.S. was 
totally oblivious to the secret Russian scalar and particle beam attacks on them, which were 
never made public, secretly the U.S had their own weapons that not only used Tesla technology, 
but also from alien alliances, they procured advanced technology thousands of years ahead. 
However due to different factions at odds with each other in positions of power, the different 
U.S government departments researched separately. (See The Secret Shadow Goverment. A 
Structural Analysis by Richard Boylan Ph.D. 
http:/www.worldnewsstand.neU/history/ShadowGovt.htm ) One faction was time-travelling 
across the universe in the 1960's, compliments of the airforce, fighting wars in the future 
through stargates, as in the series StarGate $01. The "official" space program couldn't even get a 
satellite in orbit, but lied about that and the voyages to the moon to appear as if they were 
progressing. According to conspiracy researchers, behind many of these technological facilities 
were former Nazi scientists who were so clever at getting things up in space that they'd already 
colonised Antactica, the Moon and Mars before the war was over! The Nazi’s homegrown UFO 
engineering plans were found in Germany after the war and there was a mad rush by the 
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Americans, British, French and Russians to snatch the best Nazi scientific brains for themselves. 
According to the book ‘UFOs: Nazi Super Weapon?” by Mattern and Friedrich (written in 
Germany in the 1950's, but only published in Canada in the 1960's, because the German's 
daren't publish it) the Americans were the cleverest capturing many ‘prize catches" much to the 
anger of the French, British and especially the Russians. The great American brain robbery of 
the enemy was so mind boggling that a special dictionary had to be made for the technical 
jargon of the aircraft industry alone comprising over 75,000 separate terms. Whole German 
factories, including every nut and bolt, models, drawings and prototypes were shipped to 
America, and to a lesser extent, the other Allies, but what America got in quality, the Russians 
got in quantity. The book claims that the Russians on 21st and 22nd Oct 1946 (in Soviet 
occupied Germany) sent heavily armed troopsto haul out of their beds 275,000 German 
scientific specialists as well as their wives and all their children and took them to about forty 
locations in Russia, German factories awaited them, all dismantled and crated. They were forced 
to sign work agreements for five years and worked around the clock for three bowls of Borscht 
soup and a slice of bread daily. There would hardly have been a scientist left in Germany after 
the war, with a great exodus during the war as well to Antarctica and South America, where they 
carried on their anti-gravity research ete. in secret, underground. The Russians set them to work 
40% on aircraft and jet engineering; 31% on aircraft design; 6.5% on radio and telephone; 4.5% 
on pipelines; 2% on atomic research and 1.5% on television. 


4, TESLA’S CROSSED SCALAR BEAMS 


In the 1920% Tesla created ‘Tesla Shields from scalar waves which he claimed could defend an 
entire country against aircraft and shells by creating a barrier made of energy which they could 
not pass. The Soviets had access to all his work during their search for ‘superweapons’ to match 
the U.S. after the atom bombs were dropped on Japan. Tesla's papers were shipped to 
communist Yugslavia after he died in 1943, where they were easily accessed by the Soviets. By 
1914, according to Harry Mason, Tesla predicted the electrical control of the 
atmospheric moisture and described how to do this with his magnifying transmitter and 
even how to control the sun’s EM field and modify its effects on the earth using scalar 
transmitters. Also how to turn night into day to make sea and air navigation safer. He stated 
that it’s possible to engineer EM shielding to stop decay from nuclear radiation because the 
decay was caused by interaction of the nucleus with a special ray emanating throughout the 
universe. Tesla said it is possible to stimulate the nucleus into explosive or rapid general 
transmutation, In about 1908 Tesla discovered that scalar energy, without energy loss, using an 
interferometer becomes bottled from the intersection of two scalar wave beams. By 
interferometer (crossed beam) techniques, giant standing waves can be 
combined to produce a focused beam of very great energy. This can then be 
used to produce earthquakes induced at distant aiming points. He noted that this 
could easily get out of control once it begins vibrating within the Earth and could actually cause 
the Earth to vibrate to pieces. His own had proved so powerful, that during its testing phase he 
destroyed it with a sledgehammer to keep its vibrations from destroying his entire neighborhood. 
‘POTENTIALS’ are particles which are unorganised in hyperspace, pure energy not yet released 
into the physical world. They can be harnessed into creating different frequencies of scalar 
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waves and can be manufactured artificially. This energy emerges and stabilises only if the 
transmitters are at a higher reference potential than the interference (blending) zone. If the 
transmitters are set at at a lower potential, the energy bottle re-emerges back at the transmitters 
where it has to be disposed of if the transmitters are not to be burnt out. If two single frequency 
scalar electromagnetic (EM) waves, containing zero-vector and artificial potentials intersect, real 
observable electromagnetic wave energy results, though no EM energy has flown through the 
intervening space. Invisible waves of pure potential without any force field amplitudes, using 
artificial potentials seemingly do not exist according to conventional science, but this is because 
they are undetectable with normal detection equipment. Yet they can be manufactured by 
polarizing them or concentrating hyperspace into a river of force, which when merged using two 
beams, produces real electromagnetic waves. If the transmitter uses potential above that of the 
energy bottle, detectable energy emerges in that zone and it is called EXOTHERMIC mode. To 
extract energy back to the transmitter from the energy bottle, the potentials must be below that 
produced in an energy bottle. This is ENDOTHERMIC mode. 


If two transmitters transmit a timed pulse and the two pulses meet, then an explosion emergence 
or extraction occurs at the distant interference zone, depending on whether exothermic or 
endothermic mode is used. However there is no detectable energy flow between transmitters and 
the intersection of the two beams exist as locked in artificial potential in hyperspace. This 
supposedly doesn’t exist. The energy flow between transmitters and intersecting beams does not 
exist in the intervening space physically as an EM force field, only as a locked-in artificial 
potential. If the wave transmission is continuous, the energy appears physically between beams 
as continuous. If multiple frequencies are transmitted on the beams, at the intersection a 3 
dimensional globe appears as a bullet or shell. Using pulse transmission an impulsive or 
explosive emergence of this energy form appears, but if using continuous mode a continuous 
glowing plasma form appears visibly. The impulse endothermic mode energy is extracted and 
generates a cold explosion or sharp cooling, and this can sound like thunder. 


Extracting energy from the distant intersection of endothermic mode has to re-emerge at the 
transmitters. The Soviets use a "dump" method of temporarily capturing and storing іп an 
accumulator the heat building up at the transmitters, A second howitzer in exothermic mode is 
used to focus energy into a distant dump site, often Bennett Island, north of Siberia in the Arctic 
Sea, where exhausts are continually observed by U.S. weather satellites. Several scalar waves 
sent from different transmitters may also be engineered to combine by interferometry to produce 
а plasma bottle of very high infolded or contained energy, with any desired light emission, 
shape, color and intensity. This “bottle’may be moved around the planet at will (visible or 
invisible). The bottled energy may be released by a further specific transmission, It can be 
moved into the Earth, through the air, or into the sea. If "detonated" in the earth an earthquake is 
the result. In a building or a city a violent explosion, like a nuclear blast is the result, According 
to Bearden the molten core of the earth itself can have enormous energy extracted directly from 
it distantly and the Soviets can do this with slight variation, using scalar EM weapons. Scalar 
frequency pairs -12 khz apart are transmitted into the earth itself and they extract a gigantic 
electric current, which is tapped off and transmitted into incredibly powerful scalar weapons 
systems, The force of many Niagra Falls powers each weapon. Powerful transmitters trapping 


Plin hoarico,org'ScaafWeapons him m 


uote New Page 2 
and extracting energy from earth's molten core can make very large spherical globes and 
hemispherical domes of EM energy. This shell can lift Dirac matter from the Dirac sea of the 
vacccum of hyperspace. Tests giving scalar howitzer signatures (also called Tesla globes) have 
been seen over the N. Pacific by jet airliners flying in and out of Japan, as well as deep within 
Russia by ground observers in Afghanistan and Iranian pilots 


5. RUSSIA’S ‘WOODPECKER’ SCALAR WAVE TRANSMITTERS 


According to Bearden ever since July 1976, Russian scalar transmitters have continuously sent 
transmissions which disturb communication systems of the world in the 3-30 megahertz band. 
The noise is like a woodpecker pecking a block of wood, so they have been nicknamed 
‘Woodpeckers.’ The power of the enormous transmitters vary but he says they range as high as 
several hundred megawatts, and nominally 100 megawatts. Several nations have protested, but 
they still continue to this day. The Russians just spread the spectrum to shift to other frequencies 
periodically. Two to three scalar over the horizon radar beams from these Woodpeckers can 
intersect each other over USA. An intersection grid over the whole of USA is formed by 
waveform interference of two main Woodpecker beams. These beams follow the earth- 
ionosphere waveguide and curve around the planet. This is done to detect launched missiles and 
strategic bombers lifting off out of USA. However this massive Russian grid covering large 
areas of U.S. has other more sinister mind control operations according to Bearden. A phase- 
locked ELF modulation signal at 10 hz is often detected on multiple Woodpecker frequencies 
simultaneously. This modulation if suffiently stronger than the Schumann Resonance (ће 
frequency of the earth's natural magnetic field) can hypnotise brains into “forced entrainment’. 
Human brainwaves are ‘synchronized’ to the Woodpecker signals, so that multiple coherant 
frequencies phase-lock into them, Bearden writes that multiple coherent EM frequencies are 
channeled into these entrained minds. He also says that what is termed ‘Fourier expansions’ may 
be used to attack specific portions of the brain geometrically. Bearden writes: "About 1950- 
1952, the Soviets developed [scalar] EM machines that could influence the brain and 
nervous system directly. This included the Lida machine, which can induce a catatonic 
state into a mammal such as a man, a cat, etc. U.S. scientists, obtaining one of these 
devices in the 1980's, reported that it utilized a 40 MHz carrier, and produced unusual 
waveforms (showing the multiple frequency content). Since the U.S. scientists do not 
possess scalar EM detectors, they have no measurements or knowledge of possible 
scalar components in the Lida's output signal. According to one U.S. scientist, the 
device was used by North Korean interrogators in brainwashing U.S. prisoners in North 
Korea during the Korean War, and was highly effective." It would appear that Russia did 
use scalar waves first in the early 1960's, but US soon caught up, building scalar transmitters in 
Australia in 1968. 


6. THE 1930s 


Bearden says in 1939, T.H. Moray in Salt Lake City, after learning about Tesla’s sea of ether (in 
the vacuum of hyperspace) built a specialised amplifier, which extracted energy from the 
vacuum, It functioned as a macroscopic scalar interfereometer and collector and it produced 
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50kw of power without conventional input, The 551b amplifier curved local spacetime. After 
testing it, a Soviet agent destroyed the device, in which Moray had expended several hundred 
thousands dollars. He was never financially able to rebuild it. Moray and Tesla were the first two 
scientists to engineer scalar electromagnetics, electrogravitation, local general relativity and 
thermodynamics. Tesla, along with Einstein and a man named John von Neumann worked 
together in the late 1930's to discover how to make a warship ‘radar invisible” for the US navy 
for WW2. However when the transmitters were turned on in 1943, the ship was 
wrenched into hyperspace as it lost its grip in time in what was called ‘The Philadelpia 
Experiment’. It later returned when the ship operators, the Cameron brothers, ended up 
at the Montauk faculty, Ll, forty years in the future with von Nuemann forty years older. 
They were sent back in time by teleportation to smash the ships generators and it 
rematerialised. So major discoveries were made after this on how time operated and 
this has been developed in secret by the U.S. government. It has progressed to the stage 
where time-tunnels can be created at specialised ‘time-travel’ facilities where people may now 
go all over the universe, arriving any time in the past or future. [See www.projectpegasus.net 


] 


7. THE 1940s 


When WW? ended in 1945, Tesla's relatives petitioned Washington to receive seventeen trunks 
of papers and equipment he'd stored in a NY garage. In 1952 these were sent to communist 
controlled Belgrade and put into a museum where the Soviets got all the data. It is hoped that 
Tesla didn’t leave the instructions for making his "Death Ray" in his papers because the 
Japanese among others went to research them at the museum. The Soviets built Tesla museums 
themselves. It is also claimed that the Russians helped the Serbs in the Bosnian war with Tesla. 
scalar technlogy to down U.S. helicopters. More good scientific fortune came for the Russians 
after Japan had atom bombs dropped on them in 1945, When Germany became under their 
control, they took Germany's radar scientific team to the Soviet Union. (the book ‘UFOs Nazi 
Secret Weapon?" by Mattern and Friedrich said that Germans had already invented the atom. 
bomb before the war ended.) These Nazi scientist had already advanced the theory of radar cross 
section and radar absorbing material. They were on the verge of discovering phase conjugate 
time-reversed radar waves, which led to scalar wave technology, according to Bearden. The. 
Germans did well in developing anti-gravity technology and if they'd suceeded in timing this six 
months earlier they'd probably have won the war, according to the German book ‘UFOs, Nazi 
Secret Weapon?’, which was written just after WW2 following the aquisition by the writers all 
the technical drawings and plans the Nazi anti-gravity engineers had left behind. Exactly the 
same UFOs they'd built in German facilities all over the country during the war were soon seen 
in the skies after the war, flying from the Antarctic base where they'd taken them before the war 
was over. The engineering plans found by the allies in Germany showed what they'd made. 
Mattern and Friedrich wrote of innumerable German inventions and after the war the Americans 
threatened war trials if they didn’t reproduce all their inventions and they were given small food 
rations as an incentive. The Nazi scientists set to work at Area 5, Nevada to build Ameri 
own UFOs and they also created the U.S. space program. They brought the Soviets up to date 
not only to the 20th century but to the space-age. U.S. Jewish communists spies helped Russia 
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produce the atomic bomb. German scientists produced the Mig fighter planes, used to kill 
Americans in Korea and Vietnam, along with submarines, torpedos, tanks, military rockets and 
the ‘cosmospheres’ (Russian anti-gravity UFOs). When the Germans protested in a group, they 
were shown documents in English by Churchill and Roosevelt granting the Russians the express 
right to utilize any German person as they saw fit. (bearing in mind Roosevelt also managed to 
cause the deaths of about 1 1/2 million Germans after the war in German concentration camps 
from diseases and starvation). After the five years were up, if theCaptured Nazis hadn’t died, 
many were condemned to slave labor camps for life. They were also kept for another 2-3 years 
in quarantine, so they'd forget the projects they worked on, not being allowed any pencils or 
paper, wrote Mattern and Friedrich. 


NAZIS IN ANTARCTICA? 


However all of the initial specialised German UFO scientists could not be found after the war. 
According to Mattern and Friedrich the Germans had their own UFOs in 1940 but they didn’t 
have enough of a rare metal needed to make enough quantities to win the war with them, The 
Germans had kept exacting records of everyone in Germany, including how many Jews they 
killed. The allies, in 1945, ferreting out war criminals found 250,000 people had disappeared 
taking into account casualties and deaths from all different causes. According to Mattern and 
Friedich, the number unaccounted for remains constant and they claim they moved to Antactica 
and South America using submarines and their own UFOs. The Nazis had forged U.S. dollar 
notes and English five pound notes so perfectly (using genius Jewish forgers), that the banks 
couldn't tell the difference. The World Monetary Fund found 15 billion dollars which shouldn't. 
really exist. The British had to withdraw the five pound note, after a wrecked German plane was 
found with 300,000 English five pound notes complete with printing plates! The Nazis had 
secretly colonized Antarctica in 1937/38 after carefully taking 11,000 previous photos for 
mapping. Afier the allies found out, they sent over 4,000 US navy troops to Antarctica on Dec 2 
1946, When Admiral Byrd landed there, the instruments went totally haywire and the 
performance guages and altimeters behaved in a most erratic manner, foreing Byrd to abort the 
invasion, however he did manage to locate the Nazi base. It has since been said by the writer 
W.A. Harbinson, that the Nazis down there have superweapons which don’t let anyone near. 
Other sources say a UFO greeted Byrd with a German speaking Aryan-looking alien, who'd 
somehow managed to land his plane for him, by removing gravity under the plane. He 
apparently spoke with the alien, who said he was from a race called the Aryanni. Other sources 
say that the Nazis are in league with renegade Pleiadians down there. Could the aliens at 
Antactica be helping with the poleshift? 


In the article called ‘Fortress Australia" 
(http://www.rumormillnews.com/FORTRESS AUSTRALIA.htm ) it is said that Americans, 
together with aliens are using a HAARP transmitter to alter the magnetic field over the South 
Pole now and that they have already done this with the magnetic field over the North Pole. 
Many psychics who apparently ‘channel’ Pleiadians have said Earth will ‘ascend’ to 4th 
dimensional frequency, that they they are ‘helping’. Billy Meier, a Swiss, who was contacted by 
a woman from the Pleiades named Semjase, claims that she said the Germanic peoples 
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descended from Pleiadians. Other sources say the Pleiadians told Hitler the earth was over 
populated. Apparently Hitler was trying to save people with blood type A, which the Nordic 
type Pleiadians have. In Antactica, some say Byrd dropped an American flag, others a bomb, but 
within forty-eight hours, four of Byrd’s planes had been lost, so they went home. Maybe the 
Nazis developed a secret weapons from the alien alliances they are said to have now in 
Antarctica since they'd been there from 1940/41? More on the Nazi colony in Antactica can be 
found in Branton’s online book "The Omega Files’ in which it says that Admiral Byrd’s nephew 
called Dr Harley Byrd claims that Admiral Byrd was greeted by a collaboration of Nazis, grey 
aliens, Draco (reptilians), and rebel Pleiadians and even sasquatch. More can be found here by 
Branton on this subject here as well: (http://www.esoterieworldnews,net/genesis24, htm) 


UFOs BEING DEVELOPED IN SECRET ALL OVER 


But safe to say that WW3 will be fought with spaceships and beam weapons, now that many 
other countries also have made their own UFOs, complete with all kinds of deadly weapons that 
come from Tesla’s inventions and alien technology alliances and crashed alien saucers. Could 
this be the Biblical “War in Heaven"? The Russians now have hundreds of cosmospheres and it's 
unknown how many Nazi UFOs down in Antactica, but apparently there are about two million 
people there now according to Branton, Perhaps the Russian cosmospheres are still at odds with 
the Nazis in Antactica as well as fighting the Americans - who also had former Nazi scientists 
create anti-grav craft at Area 51 after the war. The Nazis had also set up colonies in South 
America during WW2. Mattern and Friedrich say that Argentina and Chile, as well as Antarctica 
were places where many Nazis escaped to because of a large German population and fascist 
leaders, In the (UK) UFO Magazine, Aug 2003 curious underground signals were detected in 
Argentina, with unnatural radioactive signatures, microwaves, levels of electricity and 
oscillations originating from the depths of the earth, They were concluded to have come from 
machinery operating many km beneath, sending oscillations with alternating electrical waves. 
The area has strange swiftly moving lights, which then plunge into the ground. Could it be Nazis 
or aliens? Mattern and Friedrich mentioned an American man of German blood called Reinhold 
Schmidt and he claims he was taken away on numerous occasions by a flying saucer to the pole, 
with the crew speaking German and acting like German soldiers. However the crew leader 
claimed to be from another planet, He'd also spoken with German speaking Saturnians, Preston 
Nichols claims that Hitler was in league with Pleiadians and also a Dutchman who'd seen Hitler 
in a field in Holland during the war conversing sometimes with aliens who'd landed and got out 
of their ships to meet him. Others say the Pleiadians deliberately crashed a ship in Germany in 
1939 to give them a technology boost during the war because of the Germans being the same 
Nordic race as them. 


ARE NAZIS STILL BEING A THREAT TO THE WORLD? 


Also in time travel experiments at Montauk facility, LI, run by aliens and Nazis, they were said 
(in the ‘Montauk ‘series of books by Preston Nichols and Peter Moon) to have sent technology 
back in time, Andy Pero claims in Vol One of this series THE UNIVERSAL SEDUCTION in 
the interview by Eve Lorgen, that he was sent back in time by Nazis working at Montauk, to 
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both England and Germany to deliver drawings and communication devices and weapons made 
of 1940's parts to enable America to win the war. This could be a complex puzzle to solve with 
different timelines, in operation regarding who really won WW2 (in our present reality) because 
an American man named ‘Professor Phate" claims he comes from another timeline running 
twenty five years behind this one, in which Germany won the war or called a truce and he claims 
that his U.S. government handlers switch him, using his soul, from one timeline to another as 
they wish, He says there is another whole new reality, running concurrently with this one, where 
there was no hippy revival and things are much different, The people at Montauk and their alien 
cohorts are manipulating different timelines from there, where apparently many converge due to 
the location of the world’s gridlines which meet at Montauk. Each timeline/gridline contains a 
different ‘reality’ which can apparently be manipulated by technology. Our present "reality" 
operates at 435 MHz according to Preston Nichols, and the window frequency to the human 
consciousness operates at 400-450 MHz. A new ‘reality’ is being churned out with a series of 
"thought forms" (emanations from the mind) transmitted from technology tuned to 400-450 Mhz. 
Nichols claimed that one day when he went to visit the outside Montauk grounds where all the 
transmitters were, things he saw were there one minute and gone the next, popping in and out of 
reality. Parallel realities were switched at random there with computers. He even found that on 
another timeline he'd worked at the place as an electronics engineer for years, even though he 
hadn't visited there to his knowledge before. Time was looped and twisted and bent beyond 
recognition using alien computers and magic processes which were powered by manipulations 
of ‘kundali spirit fire’ syphoned from the spines of victims taken off the street. They used a 
"Zero Time Generator’ constructed by Tesla in the 1920's, from which to reference their timeline 
manipulation. A person would be sent anytime to thousands of years in the past or future, along 
to any point across the universe through time tunnels. The time co-ordinates were calculated by 
the computer and referenced to Zero Time to enable the person to return to the right time line, 
otherwise they may get lost in a different ‘reality’, “Multiple realities’ where different timelines 
operate concurrently (using technology thousands of years in the future) is said to exist at U.S. 
military underground installations at Montauk, LI, Dulce, NM, and Pine Gap, in central 
Australia according to the writer Branton, 


TESLA INVOLVED IN THE PHILADELPHIA EXPERIMENT 


According to Al Bielek, Tesla invented a Zero Time Reference generator which was used on the 
ship ‘Eldridge’ for the Philadelphia Experiment, as a system which locks onto the earth's 
magnetic structure and its mass resonance, finding out a zero like or still time as a reference 
point in which to universally date something by taking into consideration all the revolutions of 
earth, the sun, our galaxy and so on ultimately until according to Preston Nichols ‘our reality” is 
found to lodge into. Tesla developed this in the 1920's as part of the FAA Fed Aviation, and the 
Eldridge (warship used in the Philadelphia Experiment to become radar invisible) had to have 
this to lock all systems together to have a reference point to return to. Tesla was initially the 
director of what later became know as the Philadelpia Experment, originally created to make 
ships invisible using powerful magnets outside the ship. Unfortunately magnets giving off scalar 
waves distort the hyperspace by warping the fabric of it. Tesla dropped out in 1942, before the 
final experiment was done in 1943, which made a forty year rift in time. However, the ship was 
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sent into hyperspace by accident once the generators were switched on and Al Bielek was 
suddenly transported through time to forty years in the future,(He was then known as Edward 
Cameron.) He met with Dr John von Neumann who was forty years older, living in 1983 and he 
was working on the Phoenix Project and was himself working with scientists from that future, 
who taught him to manipulate time and timelines. Al was shown technology by a much older 
von Neumann (who was also there still in 1943) during his trip to 1983 and working with him on 
the Philadelphia Experiment as he was transported to the future. Dr Edward Teller and Stan 
Tennen both knew about seven parallel realities, which interlock. Much became known about 
how time operates from the effects of the Philadelphia Experiment. Aliens also had a hand in 
teaching Americans this secret technology starting with Tesla, who'd made a press 
announcement that he'd been in touch with ‘people off planet’. He still insisted it was true two 
decades later. Afier it was found that time could be travelled through physically, much research 
was done on multiple realities amd the manipulating of them, especially how to manipulate the 
"timeline" (present reality expressed ) we live on which was found to operate at 435 Mhz. 


8. THE 1950s 


According to the book ‘Excalibur Briefing” by Tom Bearden at the end of WW2 the Soviet 
Union obtained the best radar scientists and infrared scientists of Germany and these lead the 
world in the theory and technology of radar absorbing materials (RAM) and radar cross section. 
Some leading western radar experts believe that these men already had advanced radar cross 
section technology beyond western levels today. RAM technology is needed to develop and 
design phase conjugate mirrors, which are capable of producing a time reversed (TR) wave in 
direct response to a received ordinary wave. The mirror is pumped with energy to largely 
amplify a time reversed wave. By 1950 the Soviets, probably using German radar scientists 
discovered phase conjuction and the time reversed wave in their radar programs, The Soviets, 
having lead the world in non-linear science and mathematics would have by the mid 1950's had 
an intensive development program on these radar time reversed weapons. (radar waves are one 
step lower than scalar waves) These Russian weapons are now in the Sth generation 
development from the equivalent of 7-8 back to back Manhattan Projects (the U.S. program to 
develop the atom bomb). A time reversed wave does not diverge and spread its energy (unlike a 
normal wave) it continually converges upon its invisible ‘back-tracking’ path. Extremely large 
amplifications of TR waves can be done cheaply and readily in response to received signals 
from a distant target. This is a powerful weapon when turned directly to that target, because 
almost all of the transmitted TR signal energy will arrive at and into the distant target, with 
hardly any waves lost enroute, even if the target is fast moving. Geometric forms of energy can 
be created using crossed beam techniques and these time reversed wave carriers don’t disperse 
with distance, so can be sent to great distances even hundreds and thousands of miles, limited 
only by the amount of amplification transmitted at the beginning, Bearden says that before 1960 
the Soviets radiated the US embassy in Moscow with scalar EM waves and phase conjugate 
energy, modulated upon weak microwave carrier beams, These created illness and blood 
changes in the staff. U.S. studies took a long time to understand what was happening and so by 
not taking counter measures the Soviets knew that US had no defenses against time-reverse 
wave technology and scalar electromagnetics accompanying these beams directed towards the 
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U.S. embassy staff. 
9, THE 1960s 


In January 1960, Nikita Khrushchev the Soviet premier announced the development of a new 
fantastic weapon and on April 10 1963 (according to Tom Bearden) the Soviets used it to 
destroy the U.S.S. Thresher atomic submarine underwater, off the east coast of the 
U.S. The next day, they used it in a different mode to produce a giant underwater explosion in 
the ocean over the Puerto Rican Trench, 100 miles north of Puerto Rico. Since then the Russians 
have downed or interfered with various aircraft as tests of their scalar beam weapons, F-111s 
were downed mysteriously in the Vietnam conflict and one was found to have had all the 
electrical systems broken. Special Soviet teams were thought to have converted some North 
Vietnamese SA-2 missile system radars to the scalar EM mode, which is easily done, to destroy 
the plane’s electrics, Bearden writes that Tesla used his endothermic mode scalar 
interferometer to be a remote viewing radar. This can be accomplished by crossing two 
beams and only extracting a small amount of energy, which can be displayed and read on an 
appropriate screen. With new techniques this can be quite good, and Bearden says that with 
development this may become as good as side-looking aquisition radars, Since scalar beams can 
penetrate the earth or ocean, one can use them as an X-ray form and see inside buildings and 
underground faculties, Targets under jungles may also be visible. Underwater submarines can be 
detected and tracked. To destroy a submarine, two beams in exothermic mode can be fired with 
powerful scalar pulses intersecting at the submarine in a violent electromagnetic pulse, which 
destroys everything instantly, 


When the Soviets destroyed the USS Thresher submarine in 1963, it left а scalar interference on 
the nearby USS Skylark, which was in the "splatter zone". The Skylark’s electrical systems were 
actually disabled, which went on for an hour and a half and this stopped it transmitting an 
emergency message about USS Thresher. The Skylark’s electrical system later resumed 
operation inexplicably, which is a direct signature of an exothermic scalar interferometer used 
undersea, Americans must have found out about the Russian scalar weapons and set to work to 
build their own facilities to develop the same, only away from prying eyes in Australia where 
the deserted outback was a good testing ground, According to Harry Mason, (in his ‘Bright 
Skies’ articles) after the US navy Exmouth faculty in NW Cape, Western Australia was built in 
1968, when the main contractors left, Tesla scalar technology was built in, with a duplicate of 
his energy transmitters which he'd built in Long Island and Colorado, It had a wooden 
construction to handle very high voltages and frequencies, possibly as high as microwaves, 
which contain the induced coil electrostatic wave from discharge. This is NOT needed to handle 
VLF and ELF. (Harold Holt, Prime Minister of Australia 1966-1967 disappeared while 
swimming, after telling close friends and family that the next day he would raise in parliament 
something that deeply offended him about American activities in Australia. He was never seen 
again.) Exmouth became active in 1969 in time to conduct the tests just before 1970 in the Great 
Sandy Desert, WA, where earthquakes were induced in grid rows 10km apart. In 1965 the Great 
Sandy Desert was mapped with high altitude aerial photography by the US govt. In 1966 the 
French oil company Aquitane, that had a permit for oil exploration there, carried out aero- 
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magnetic, ground gravity, seismic traverse and ground VLF/ELF EM studies, which was odd for 
oil exploration but the Aust govt, paid half the exploration costs. The public was told it was off 
limits for testing British Blue Streak missiles, and European 4 stage rocket satellites. They got 
one into orbit in 1970/71, and then the project closed down. 


10. THE 1970s 


In 1970, Aquitane did no field work, but in March 1970 a series of concentrated magnitude 3.0- 
3.5 earthquakes commenced in the Great Sandy Desert, though no earthquakes had happened 
there before. These happened along a 10 sq km area of two lines forming a central ‘aiming 
point’ cross. Two young cattle hands died mysteriously a few years ago on the seismic gridlines, 
in the Great Sandy Desert ‘earthquake test range’. Other Australian areas have also shown 
clusters of earthquakes around central points. According to Mason the Great Sandy Desert 
quakes are distributed exactly due east of the Exmouth US navy transmitter (Tx) site, and move 
sinisterly located upon a magnetic north pole circle route, from Exmouth’s sister site at Cutler, 
Maine near the Canadian border. (Could this be part of the U.S./alien program which is moving 
the magnetic north pole along to another spot, which is described in full in Bruce Cathie’s book 
Harmonic 33? This sinister scientific alliance are apparently relocating the world’s natural 
gridlines about 10-12 deg away from their present spot in which to change the way time is 
expressed through our present reality. The magnetic field of the earth was lining up to match the 
new magnetic poles. Cathie claims this field work in relocating the gridlines was started about. 
1945 by the aliens, Other ‘channeled’ alien information on this claims they will be finished this 
new gridline re-activation work in 2012) Mason says that several fireballs have been seen 
emanating from Exmouth during 1973-1994, towards the Great Sandy Desert, which appears to 
have been utilised to test and deploy EM weapons of prodigious power. He says that slugs of 
sed scalar beam energy could have been fired from Exmouth and steered or explosively 
iated from Cutler Tx base and other US global transmitters into the area. A great circular. 
geographic polar route north from Exmouth passes through these US military faculties: Hong 
Kong; Cutler, Maine (known VLF Tx); Arecibo, Puerto Rico (known VLF Tx); Tucuman, 
Argentina (known VLF Tx); Palmer and Amunsden-Scott US Antarctic bases and back to 
Exmouth Tx. In 1908 Tesla claimed that he could hit any antipodean spot on the globe with an 
enormous EM energy pulse in microseconds, creating an equivalant to the Navy’s Dreadnought 
battleship broadsides, what we'd term now a nuclear explosion. Puerto Rico is a near exact 
antipodes of Exmouth and both sites have common UFO sightings, especially Arecibo, but 
Mason says they also may be Tesla globes from testing at both sites. In 1970 Pine Gap U.S. 
military base in central Australia became operative. According to the book Anti-Gravity and the 
World Grid, the facility has two scalar wave transmitters installed there, 


In exothermic mode, a visible flash will occur if EM energy in the visible spectrum is produced 
for example if the emerging energy is in the infrared spectral band this will appear. One of these 
was detected in 1979 by Vela satellites as a "nuclear flash" over the south Atlantic off the 
southern coast of Africa. A second nuclear flash in infrared was detected in 1980 by Vela 
satellites. Bearden thinks this may have been Russians, but it is also known that Israel was 
testing secret weapons in South Africa at some point and they too have scalar weapons, particle 
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beam weapons, red mercury weapons and quantum potential weapons. South Africa also has 
scalar weapons according to Bearden. It is unknown how Israel got scalar weapons but many 
Russians have emigrated to Israel, France, who also has scalar weapons originally gave Israel 
nuclear weapons technology. American Jews also gave Russia the atomic bomb technology 
according to the book UFOs Nazi Secret Weapon? 


In 1976 a British European Airway crew, over Lithuania watched an intensely glowing, 
stationary ball of light above the clouds, under the plane, giving the signature of a Tesla (scalar) 
Globe. The pilots were told by the Russians to ignore it and exit the area. In U.S., in 1978, an. 
anomalous straight, not jagged, beam of ‘lightning’ came down from the sky at a 45 degree 
angle to the ground and struck Bell Island, Newfoundland, causing a loud explosion and house 
damage etc. Two cup-shaped holes about two feet deep and three feet wide marked the major 
impact, Wires leading to buildings nearby were vaporized. All the wiring on the property was 
blown out, TV sets nearby, also exploded. Atmospheric conditions were not conductive to 
lightning. U.S. Vela satellites picked up the event. The incident was investigated promptly by 
two representatives from a U.S. weapons laboratory at Los Alamos. On Nov 21 1977 Bearden 
claims cloud indications of a huge standing wave were observed off the US Pacific coast, 
reaching from Alaska to Chile, Cloud banks over this stretch of the ocean reached the whole of 
the distance, There a straight black line, as through drawn by a ruler, appeared in the cloud mass, 
It was an opening in the clouds, one mile wide and 200 miles long. There was no known 
explanation, but Tesla scalar globes and fireballs have had a straight black line down the center. 
In 1977/78, high altitude booms occurred off the East coast of the U.S, with some associated 
flashes. According to Bearden, these explosions represented adjustment of an interference grid 
that had been established over the U.S. by crossed Woodpecker scalar beams, and artillery-type 
high burst registration of scalar EM howitzers. Numerous other adjustments of the grid and 
registration of howitzers have occurred over the U.S. The grid can detect anything passing 
through it into space. To create a scalar interference grid waves are sent one way with another 
set crossing it from another transmitter and this shows up as a grid on their computer screens. 
This enables, one to see if anything is fired into the air and from where, also it can target an 
object on one of the gridsquares, by sending a scalar wave one way, and another another way, to 
meet at the target. The explosion shows up on the screen, In 1984, significant adjustments of the 
interference grid over US occurred, Over Los Angeles and San Diego anomalous aerial 
phenomena such as explosions, rumblings, airquakes, and buildings and windows shaking 
without seismic disturbances occurred. A sharp and unexpected weather front appeared, racking 
the area with high winds on the night of Dec. 12, producing wide-spread damage and power 
outages. The newly-formed front, steered by the dynamic Woodpeckers, moved on to produce 
significant snowstorms in other areas, even Tucson received a snow ‘dump’ of 20 inches. 
(America also now has interference grids over other countries from multiple scalar transmitters 
placed in various countries to do the same.) Other loud booms, all over the U.S. were claimed by 
another insider to be Russians in their cosmospheres, firing particle beam weapons. More on that 
later. 


According to Bearden, the ‘nuclear flashes" seen by the Vela satellites in 1979/80 could be tests 
of crossed scalar beams in the pulsed exothermic mode, which produces a sharp electromagnetic 
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explosion, hence the ‘flash’, very similar to the initial electromagnetic flash of a nuclear 
explosion. He says: "Even in the vacuum of space, such an explosive eruption of energy from 
within the local spacetime vacuum itself may be expected to lift matter from the ‘Dirac sea’ 
[hyperspace energy, producing a plasma. Prompt absorption and re-radiation of energy from this 
sudden plasma may be expected to present nearly the same ‘double peak’ profile as does a 
nuclear explosion. This was the profile presented by the flashes. Note that the second flash 
detected was apparently of an ‘explosion’ primarily in the infrared, almost certainly ruling out a 
conventional nuclear event. It does not rule out, however, pulsed distant holography using 
pumped EM giant time-reversed wave transmitters." In Afghanistan 1979, Nick Downie 
watched a gigantic, expanding sphere of light deep within the Soviet Union, toward the direction 
of Saryshagan missile test range, which contains at least one directed energy, or particle beam 
installation which could function as a scalar interferometer. Downie says that multiple events at 
this place occured during the month, Bearden claims also, that on the other hand, there also 
exists tenuous evidence that these Vela satellite seen events may have been associated with 
weaponry of another nation, not hostile to the U.S. 


TESLA TECHNOLOGY USED TO ACTIVATE WORLD GRIDLINES 


On a more esoteric note, it seems that Tesla's hyperdimensional physics has been used to go into 
the realms of the unknown, Richard Hoagland in a 1995 radio interview told of a friend, who 
was part of security, in ће U.S. armed services in ће 1970's in Central America. He was in a 
large battalion of military engineer personnel, flown into a location. They hauled in large 
portable generators, each of which was capable of lighting a city. There was a large amount of 
copper cable and this equipment was placed on an ancient Meso-American site in the jungle in 
the middle of nowhere close to 19.5 lat. The generators were positioned separately in a 
geometrical hexagonal pattern with energized coils. Hoagland claims that from what we know, it 
must have been to probe the efficacy of the terrestrial hyperdimensional grid. At 
hyperdimensional nodes on the grid one can change the resonance, with the object of creating 
geological earth changes. As our physical reality vibrates at a certain frequency, various 
physicists are using transmitters to change the way time flows and therefore how our time-frame 
vibrates, Hoagland says in his opinion, we are being manipulated into a belief system, which is 
reaching a critical point, Someone wants us to think a certain way, and things are being sent to 
follow this perception, however, he claims this does not follow the truth. (Americans and 
Russians are both using scalar waves to engineer a particular kind of level of reality vibrating at 
a different frequency to the one we have at present and changing the expression of our 
brainwaves, which operate in scalar waves. Various frequencies are equal to the way we 
perceive life, depending on what parts of the brain are activated by that frequency) Hoagland 
says in hyperspacial physics constants change, and this seems to be happening. Nuclear 
constants аге changing and nuclear plants sited on the grid or not are getting ‘hotter’ than they 
should be, which means there might be more accidents. According to Bruce Cathie as well, this 
may be something to do with powering up gridnodes or vortexes, at intersection points on the 
world gridlines, in which he proved in his numerous books that hyperdimensional physicists are 
in a covert operation with alien help to create a new set of world gridlines, alongside the present 
ones connected to the North and South Poles. Various strange phenomena occurs, along with 
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UFO sightings along grid lines with the main lattice lines operating at 30 nautical miles apart. 
There seems to be a way in and out of hyperspace to other places in the universe when certain 
planetary configurations affect gravity using regular cycles and world biorhythms, and natural 
time tunnels open up. One needs to use very fine electromagnetic waves which operate in 
hyperspace for this. It's unknown if a wave more fine than scalar is being used for this, but ever 
since the 195075 brainwave emanations have been able to be controlled using scalar waves, so 
what is being used here for the last few decades is what is called ‘synthetic telepathy’, which is 
artificial thought produced in the same kind of subtle wave that real thought has. The Russians 
developed this first. 


Nuclear and electricty power stations are being build deliberately on the sensitive gridline 
points, using harmonics, (hyperdimensional physics) so ‘manipulate our reality’ as held by the 
timelines, which flow through the gridlines, positioned there by gravity. Bruce Cathie has 
claimed by using the formula covert scientists use to calculate the angle of the sun and planets, 
which time to best day to detonate a nuclear bomb in order to affect hyperspace, that when the 
Chernobyl accident happened everything was in the correct position astronomically as for the 
other nuclear explosions. There is covert tweaking of a new set of gridline nodes. The Russians 
bought the patent for Buckminster Fuller’s world gridline system, It is known that the Russians 
have had an alien alliance since the 1950’s. Whether they work in conjunction with Americans 
to manipulate hyperspace grid node points is unknown, but information found online says that 
the Russians had a large natural timeportal in Afghanistan in use, that the U.K./U.S. alliance 
intended on taking from them, hence the war in Afghanistan, Research shows that one 
faction is trying to operate an old Atlantean gridline, which is creating an old ‘reality’ 
associated with Montauk, Atlantis and Cydonia. It appears that various alien factions 
including the Pleiadians are trying to activate certain timelines running through 
Montauk, where it is said that many timelines cross. So this major reality engineering 
work has been done for a very long time, behind the scenes with govt. and military 
people entering hyperspace and going into alternate universes. Bruce Cathie said that a 
UK intelligence agent told him that they could get into fifteen dimensions. It’s unknown if Tesla 
worked with the British physicists, if (or after) he faked his death and went to the U.K. but 
having more money to continue his work, after having been involved in the Philadelphia 
Experiment where it was found that time could be manipulated, we can only wonder. Harry 
Ossoff in the book Anti-Gravity and the World Grid wrote that the warship the Eldridge was 
on a gridline at Philadelphia and while the ship had vanished for four hours for the 
duration of its suction into hyperspace it materialised temporarily on another gridline at 
Norfolk, Virginia. The gridlines were determined by Bruce Cathie. Ossoff asks: "Could it 
be that the energy that makes all this possible is a magnetic field transmitted at the 
correct frequency by the powerful field generators aboard the ship?" Much has been 
learned about how hyperspace functions since the Philadelphia Experiment took place in 1943. 
Is it possible that the Russians have learned how to navigate the gridlines with their 
cosmospheres by being able to materialise and dematerialise on the gridlines like the aliens do? 
Three Russians ‘discovered’ the grid in the 1960's. However in the 1950's both Aime Michel in 
France and Bruce Cathie in New Zealand both noticed that UFO’s appeared in the same places 
or on the same latudes or longitudes. They both mapped out a set of gridlines at about the same 
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which matched. When this went public Cathie was immediately visited by the CIA and MI-6. 
They tailed him everywhere wanting to know where he got his information and the CIA offered 
him millions of dollars to be quiet, which he turned down. The N.Z. govt protects him however 
and more than likely told everyone to back off and leave him alone, as he gives the data to them 
as he privately researches what is happening. Using his special harmonic equations to 
understand gridline tweaking and the opening of hyperspace portals carried on by physicists. 
There appears to be a covert plan worldwide by top hyper-dimensional physicists to 
open up the gridlines at top universities and for this certain grid node areas have 
nuclear bombs dropped on them and one wonders why the French conducted 1,112 
undergroud nuclear tests at Muroroa Atoll in the South Pacific between 1975 to 1988 
alone. They have dropped more since. Richard Hoagland claims the French are really doing 
hyperdimensional physics. Did they create their own time-portal too? It would be a little 
attention getting to have dropped so many on France for this quest! A general idea is given here: 

www.mysteries-megasite.com/main/bigsearch/ley. html 

iscension2000.com/Shift-of-the-A ges/shift 4.htm with Cathie's work summarized here: 
m/CapitolHill/Parliament/3460/brucc 


iml 


11. THE 1980s 


The 1980s was a danger for the planet’s safety, because the Russians got really dangerous in 
their experiments and especially with testing their new weapons on US, one with multiple scalar. 
transmitters turned on at once, endangering the survival of the entire planet. According to 
Bearden, on May Day (May 1) 1985, the Soviets conducted a massive, ‘full up’ strategy exercise 
of the scalar EM weapon systems and communications strategic exercise for Gorbachev, ће 
recently selected leader. During this sudden exercise Frank Golden discovered the Soviets 
activated 27 gigantic ‘power taps’, established by resonating the earth electrogravitationally on 
54 powerful scalar EM frequencies (27 pairs where the two are separated from each other by 12 
kHz.) transmitted into the earth and they utilized this to stimulate the earth into forced 
electrogravitational resonance on all 54 frequencies. Each of the 27 power taps extracted 
enormous energy from the molten core of the earth itself, and turning it into ordinary electrical 
power, Each giant tap is capable of powering 4 to 6 of the largest scalar EM howitzers possessed 
by the Soviet Union, Bearden says: "Apparently over 100 giant scalar EM weapons were 
activated and a large number of command and control transmissions and it lasted several days. 
By alternating the potentials and loads of each of the two paired transmitters, electrical energ in 
enormous amounts can be extracted from the earth itself, fed by the “giant cathode" that is the 
earth's molten core. Scalar EM command and control systems, including high data rate 
communications with underwater submarines, were also activated on a massive scale, The 
exercise went on for several days, as power taps were switched in and out, and command and 
control systems went up and down, Bearden says that not a single US intelligence lab, or 
scientist detected this because they didn’t have a detector for scalar EM radiation, and not one 
officially believes that the exercise ever happened." Luckily it was monitored on an advanced, 
proprietary detection system by Frank Golden for several days and by Bearden for several hours. 
This exersize represented the achievement of Brezhnev's 1972 statement that by 1985 the 
Soviets would be prepared to do s they wish, anywhere in the world, Bearden claims the NASA 
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shuttle launches were a test of these superweapons in a launch phase ABM mode, where a 
launched missile can be detected and destroyed shortly after liftoff. At first, electromagnetic 
pulse (EMP) bursts on the early shuttle trajectory were deliberately delayed in time to avoid 
detection, 


However the ‘Fire From The Sky" author claims that the Russians used their cosmospheres high 
up in space for these shuttle shootdowns, and that the initial shuttle launches were all shot down 
by them, with particle beam weapons, with a faked landing of another spare shuttle. This will be 
covered later, Tom Bearden believes that during the shuttle launch of Nov 26, 1985 a very loud 
"sonic boom’ or explosion occurred over the launch site twelve minutes after shuttle liftoff, 
when the shuttle was already away and downrange. At least two previous shuttle launches had 
also been used as pseudotargets, with delayed booms occurring over the launch site well behind 
the vehicles, However ‘Fire In The Sky’ is the only insider to claim Russian cosmospheres shot 
down the shuttles, so Bearden may not have known about them when he wrote about this topic, 
he only knew the type of weapons used because of their signatures. So there are two slightly 
different versions of how the Russians shot at the shuttles, with Bearden saying they didn’t 
destroy the earlier shuttles, but he does have 100% proof that the Russians shot down Challenger 
in 1986, by photos of the Russian signature weather engineering in the clouds in the vicinity, 


Other scalar weapons were being tested during the mid 1980's also by America and Japan using 
the Western Australian outback. According to Harry Mason, in his “Bright Skies” articles, 
between 1980-1985 and after 1993 bizarre massive non-fireball light phenomena has been 
described in Western Australia. A common sight is massive 5-10 second bursts of blue-white 
light seen in the night-time skies of the upper atmosphere. Normally no solid object is seen with 
these energy emissions, but they are similar to those explosions seen after fireballs flew by 
during scalar weapons tests in the 1990s in Western Australia. There are about 100 documented 
events of these until 1997, in WA. The only other similar emissions are those circa 1900 high- 
frequency, high-voltage scalar wave experiments by Tesla, where massive blue-white streams of 
arching electricity issued from the forest floor into the atmosphere, creating an intense, violent, 
blue-white glow, emitting an electrical noise, which was audible for miles and lasting several 
minutes, Flashes and beams were detected off the east coast of USA before 1985 and according 
to Bearden they were from one or more scalar howitzers in exothermic mode. Large booms 
appeared over 3 space shuttle launches in Cape Canaveral in 1985. For this the Russian 
Woodpecker over-the-horizon radar was used following the curvature of the earth in the earth- 
ionospheric waveguide, timing, phasing and orientating to met the rising shuttle. The shuttles 
weren’t destroyed according to Bearden just tested against the actual shuttles. However the Fire 
from the Sky files say the Russians did destroy the shuttles. Bearden says that on April 18, 1985 
two Titan missiles, the only viable launch option, along with the shuttles, to put up US spy 
satellites blew up shortly after launch. Significent Woodpecker activity occured before and on 
the same day. Nov 26 1985 saw a very loud "sonic boom" or explosion 12 mins after liftoff, over 
the launch site of the NASA spaceshuttle. Bearden claims that two previous spaceshuttes had 
been used as Soviet targets with delayed booms over the launch site, but the shuttles weren't 
destroyed, 
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The Soviets were extremely brutal to the passengers of an American airforce DC-8 lifting off in 
Newfoundland, Canada. On Dec 12 1985, they deliberately destroyed it and killed 258 on board. 
At lift-off, the aircraft lost power and sank into the ground tail-low. No flame or smoke issued 
from the plane before its descent and crash, yet it was seen mysteriously glowing with a yellow 
or orange halo, which is a signature of the use of a scalar EM howitzer in the ‘continuous EM 
emergence’ mode, similar to the manner in which several F-1 11's were downed in Vietnam. The 
DC-8's electrical systems were interfered with by EM energy and EM jamming noise created 
throughout each increment of spacetime occupied by the aircraft. The loss of the engines was 
probably due to a localized endothermic (energy extraction) beam to the engines. Crossed, 
glowing beams were seen to form in the clouds and a ball or beam of light then go from that 
glow and strike the aircraft. Instant fire to the plastics inside the plane, gassed everyone with 
cyanide inhalation, before it exploded, Its engines roaring in painful labor, rather than with the 
full-throated roar of normal power. Bearden claims the distant Russian operator/gunner 
apparently tracked the aircraft down the runway, using two modes against it, energy interference, 
and energy extraction. An anomalous hole, characteristic of a scalar strike was in the fuselage. 
Bob Gladwin took a picture of the actual strike of one of those weapons, offset from a shuttle 
launch in latter Nov. 1985 and about two weeks later on Dec. 12 the same or a similar weapon 
hit the US Arrow DC-8 in Newfoundland. On April 1985, a Titan 34-D missile, launched from 
Vandenberg Air Force Base, blew up 5 seconds after launch. Video cameras inadvertently caught 
the Soviet marker beacon used with the scalar EM howitzer that destroyed the Titan, up and 
above the explosion, moving independently. The hovering ball of light was completely separate. 
This positive signature leaves no doubt that the Soviets destroyed that missile also. The previous 
Titan 34-D missile launch there in August, 1985 also blew up just after lift-off. On May 3 1986, 
a NASA Delta rocket carrying a satellite failed. It had a an anomalous *command-type" 
shutdown of its main engine during launch and began to veer off course. On film another 
anomalous light moved up from beneath the rocket and struck it, seconds before the destruction. 
Bearden says the light plus the ‘internal command surges’ are strongly indicative of time- 
reversed EM pulses and interferometry from a pumped phase conjugate mirror adjunct operating 
with an over-the-horizon tracking mode. 


On Jan 1 1986, Frank Golden detected, physically verifying with a special technique, that a 
metal softening scalar EM signal had been added onto the Soviet Woodpecker signals, and thi 
what they later used on the space shuttles. In the spring of 1986, abnormally strong Soviet 
weather engineering occurred over the U.S., causing a drastic drought in the southeastern U.S, 
This drought was broken by Bearden’s colleague, with his own extremely powerful scalar EM 
device to redirect jetstreams. A unique signature of this "blocking" resulted with two huge 
circulations developed in the atmosphere, clearly showing as two adjacent giant "holes" in the 
swirling cloud cover over the middle and eastern U.S. Bearden’s colleague became ill and had to 
stop, and immediately the jet streams changed back and returning drought the southeast, When 
the man recovered he resumed blocking and restored the rains once again, In late 1986, 
significant giant radial cloud patterns, associated with Soviet weather engineering were noted 
over California, On Nov 10 1986 an anomalous, giant "fireball"/meteor was seen moving from 
west to east over four states, and accompanied very sharp changes in the EM grid. Bearden says, 
the so-called ‘meteor’ may have been a large scalar Tesla Globe from the Woodpecker grid over 
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U.S. performing a simulated test of the multiple-vehicle kill mode, using a large 
‘electromagnetic missile’ created and moved by the associated scalar howitzers. A large, rapidly 
moving light was seen and noise was heard, An anomalous winter storm breaking cold records, 
was happening southwards. Concurrently, heat records were being broken in the southeast, 
Frank Golden verified by direct measurement that the electrogravitational field of the earth was 
agitated and most dynamic, with significant activity introduced by the Soviet scalar EM grid. 
(The activity was about half what it is when the Soviets are inducing an earthquake.) Bearden 
says also in Nov 1986, Huntsville, another twin giant radial, moved from west to east, with 
another one observed there at dusk. Also, air control radars along the corridor from Los Angeles 
1o Arizona suffered a "power outage" not long after the "meteor" (Tesla Globe) incident. 
Montreal, Canada had anomalous TV interference about the same time the air control radars 
experienced anomalous failure. This could mean that the agent that caused the radar failures and 
TV interference extended across a wide area of North America, which the Woodpecker grid 
does. 


On the day the CHALLENGER spaceshuttle was launched in Jan 28 1986, birds never flew as 
the sky was painful to them, The metal in and around the booster flame slowly and steadily 
weakened due to the metal softening pattern contributing to the disaster. Weather engineering 
contributed substantial winds and air turbulance. Bearden thinks the Soviets may have added a 
deliberate ‘intense hotspot’ and this subtle assault would cause NASA scientists to think it was 
an accident. The Soviets also withdrew traulers and ships in the area to suggest they weren’t 
near the scene. A few days later sporadically intense ‘high frequency localization signal’ were 
still present on the grid, causing dead birds to fall from the sky in substantial numbers in 
Birmingham, Alabama on 1-4 Feb 1986, Bearden claims that just before the launch of the 
spaceshuttle CHALLENGER, the Soviets did significent weather engineering over US, bending 
the jetstream southward in the middle of US, and bending rightward again across the Florida 
panhandle, Positive signatures of this were photgraphed by several people. On the evening of 
CHALLENGER'S loss the KGB, (in command of the scalar EM weapons) celebrated the loss. 
Bearden positively identifies the Russians as those who shot it down by a host of indicators, 
which include the weather engineering which showed specialized cloud patterns associated with 
Soviet grid engineering. Not too many days after the shootdown of the CHALLENGER, an 
anomalous “flat earthquake’ occurred in the U.S., near the Great Lakes, involving ten states. 
This was probably the subsequent testing of an additional weapons mode of the same Soviet 
scalar EM system that destroyed the shuttle Bearden says. More proof can be found here: 
http;//www.prahlad.org/pub/bearden/Challenger.htm The 12/11/86 Chicago Tribune reporte 
"Giant whirlpools, some nearly 60 miles wide, have been detected moving along Norway's 
coasts at speeds of up to 4 knots, posing serious threats to mariners. These giant whirlpools have 
no obvious center and are difficult to spot." The newspaper reported that the mammoth 
whirlpools were unheard of before 1980 (a period after the US and the USSR began generating 
ELF waves). Giant standing waves called "solitons,” have been spotted near the Strait of 
Gibralter. The 4/30/85 New York Times reported the discovery of massive internal waves in the 
oceans that do not appear to any large extent on the surface, "A dramatic series of internal waves 
has now been traced through the Strait of Gibralter from photographs" taken from a space 
shuttle in October, 1984. A map in that newspaper shows a giant standing wave line on the 
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western side of the Strait. 


Bearden says that with 100% certainty certain rogue groups including the Yakuza, 
Japanese mafia and Aum Shinriko Japanese cult have possessed these scalar 
interferometers since the end of 1989 leasing them from the Russians (from the KGB, 
who control and use these) and are manipulating US weather, and perhaps other 
places, moving fronts around with their giant movable areas of heat and cold. They are 
able to make earthquakes. He says they can add a couple of recent volcano eruptions 
as possible candidates to their list. More can be found here: 
(http://www.cheniere.org/correspondence/110502,htm ) Bearden says that they have to permit 
these groups to shoot down an aircraft or something dramatic now and then, to continue leasing 
them at about nearly a billion dollars rental, He says the Yakuza mafia has also carried the scalar 
interferometry technology back to Japan clandestinely, and is apparently producing smaller, 
more portable weapons now in its own highly hidden facilities in Japan, The Yakuza are a major 
enemy of the U.S and they do intend to participate directly in great strategie strikes for the 
eventual destruction of the U.S., whenever that time comes, Bearden says they see this as 
extracting vengeance against the U.S. for its defeat (and shame, in the Bushido concept) in 
WW, and for the U.S. dropping the atomic bombs on Japan. The Yakuza still operates by a 
modified old Bushido code, Bearden also says that it is also possible that a little burst of scalar 
energy deliberately placed on the COLUMBIA shuttle, from a Yakuza scalar interferometer, 
could have initiated the breakup and catastrophic failure of it on Feb Ist 2003. 


12. THE 1990s 


The Iran quake of 1997 was 7.4 on the Richter scale and aftershocks of as high as 6.0 were 
expected but there were no aftershocks. It was also at an anomalous depth. Bearden covered this 
here: (http;//www.cheniere.org/images/weapons/Ashkabd2sm jpg) During Desert Storm 1991, 
Rosalie Bertell wrote that according to Defense News, April, 1992, the US deployed an 
electromagnetic pulse weapon (EMP) in Desert Storm, designed to mimic the flash of electricity 
from a nuclear bomb. The Sandia National Laboratory had built a 23,000 square meter 
laboratory on the Kirkland Air Force Base, 1989, to house the Hermes II electron beam 
generator capable of producing 20 Trillion Watt pulses lasting 20 billionths to 25 billionths of a 
second. This X-ray simulator is called a Particle Beam Fusion Accelerator. A stream of electrons 
hitting a metal plate can produce a pulsed X-ray or gamma ray. Hermes II had produced electron 
beams since 1974. These devices were apparently tested during the Gulf War although detailed 
information on them is sparse. In 1993 US started constructing what is called the High 
Frequency Active Auroral Reseach Program. (HAARP) in Alaska designed by physicist named 
Bernard Eastlund, and based on Tesla technology. The prime contractor was ARCO Power 
Technologies, Inc. and they were to develop and test a low-power high-frequency (2.8-10.0 
MHZ) prototype transmitter array. It is also called an ionospheric heater because it can send a 
beam of energy up to the ionosphere and then bouncing back down to a target. It was said to be 
for detecting cruise missiles and aircraft. The beam would be several degrees wide, depending 
on frequency, and thus would influence a region several miles in diameter in the lower 
ionosphere, expanding to several tens of miles in the upper ionosphere. This can make a scalar 
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wave grid, like the Russian Woodpeck grid over USA to detect objects rising into space. The 
airforce and navy owned it. No doubt, it was a measure to fight back against the deadly Russian 
transmitters. The HAARP patent, says the work of Nikola Tesla in the early 1900s formed the 
basis of the research, Eastlund’s patent says it can disrupt sophisticated guidance systems and 
spray large areas of the planet with electromagnetic waves of varying frequencies and to control 
changes in these making it possible to knock out communications on land, sea and air. Twelve 
patents form the basis of the HAARP project and are now buried among the thousands of others 
held in the name of Raytheon. US Air Force documents revealed that a system had been 
developed for manipulating and disrupting human mental processes through pulsed radio- 
frequency radiation over large geographical areas. Could this be HAARP or something more 
deadly? Dr Nick Begich found 11 other APTI patents. They told how to make "Nuclear-sized 

Explosions without Radiation" power-beaming systems, over-the-horizon radar, detection 

systems for missiles carrying nuclear warheads, electromagnetic pulses previously produced by 

thermonuclear weapons and other "Star Wars" tricks. This cluster of patents underlay the 

HAARP weapon system. 


Already the most powerful pre-HAARP ELF ionospheric heating systems or Woodpeckers were 
constructed by the Soviet Union at sites in Sura, Goriky, Monchegorsk and Dushanbe 
(Tadzhikistan). American pre-HAARP ionospheric heating systems are located in Tromso, 
Norway; Arecibo, Puerto Rico; near Fairbanks, Alaska; and at Platteville, Colorado. These 
systems together with the Russian Woodpecker Tesla Magnifying Transmitters, have created a 
severe alteration of global weather patterns, beginning in 1976, but intensifying through the 
1980's and 1990's, as more ELF transmitters were constructed. Tesla devices such as the wire- 
less power technology, called the magnifying transmitter are used by Russia and the US to create 
a weather war that has continued from the mid-1970's to the present time. Strange skyglow 
anomalies and wierd lightning and plasma-type effects have been seen all over the former USSR. 
near the Woodpecker transmitter sites. In 1977 the Washington Post reported that "a strange, 
star-like ball of light was sighted over Petrozavodsk in Soviet Karelia, spreading over it like a 
jellyfish and showering down shafts of light." Similar plasma effects have been created by the 
US ionosphere- zapping ELF HAARP transmitters. At the height of 1993's great midwest flood, 
the University of Alaska's Geophysical Institute (which is involved in work on HAARP) 
discovered "mysterious flashes of light that shoot from the tops of storm-clouds into the upper 
atmosphere...over the midwest during summer floods." This occurred when that area was being 
hit with giant standing-wave, long-lasting weather-blocking systems that were generated by a 
combination of the Russian Woodpecker ELF waves and US GWEN Tower VLF waves. A 
newspaper reported that these mysterious flashes "resemble jellyfish. They are brightest where 
they top out -- typically about 40 miles high -- so you have the jellyfish body at the top with 
tentacles trailing down." 


A short while after the start of US and Soviet scalar through-the-earth transmissions, Earth's 
internal dynamo was affected. In 1984 the earth was reported as having experienced a sudden 
unexpected slowdown in rotation. It had been decreasing naturally, but Scientists at the US 
Naval Observatory and at the Jet Propulsion Lab found that the "earth, like an unbalanced 
washing machine," has developed "wobbles as it spins." (7/15/88 Wall Street Journal). The 7/90 
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OMNI Magazine reported that between January 24 to February 3, 1990, the earth's rotation 
suddenly and unexpectedly slowed down AGAIN. US Naval Observatory scientists reported that 
the slowdown was more abrupt than usual. The 8/9/91 New York Times described the causes of 
these unexpected sudden disruptions: "Geophysicists suspect that perturbations in the circulation 
of the hot fluid metallic core contributes to the rotational changes...The irregular rotation 
variations are the result of fluctuating fluid flow in the underlying metallic core and the 
overlying hydrosphere and atmosphere, and...also convection forces within earth and the 
movement of crustal plates near the surface." All of which are influenced by through-the-earth 
ELF vibrations. Scientists measuring ocean waves reported that "the Atlantic Ocean is getting 
rougher." Measurements taken since the 1960's indicated that during the late 1970's , following 
the start of Soviet and US ELF transmissions, "the waves did seem to get bigger." The 4/19/88 
‘New York Times reported that British scientists have discovered that waves in the northeast 
Atlantic Ocean "have increased more than 20 percent since the 1960's." Ocean researchers 
consider this to be a "significant climatic phenomenon.” 


The ability of the HAARP and the Woodpecker transmitters to create a nuclear type energy 
explosion anywhere on earth via laser and particle beams, is worrisome, not to mention what 
could be delivered by satellite. Bearing in mind that scalar beams can pass right through the 
earth and the oceans so anywhere can be targeted. The Soviets also have been able to 
significantly engineer the weather over North America for more than a decade without being 
found out. Until the HAARP transmitters werebuilt. Though the US navy did have their 
Australian scalar weapons sites in the late 1960s. The Pine Gap base is apparently five miles 
down and it uses Tesla technology as well, and is linked to HAARP in Alaska and other similar 
American transmitters. It has been said that U.S. and Israel have deployed an anti-missile 
defense using HAARP or scalar weapon technology that destroys a missile seconds after launch. 
With scalar waves passing beyond the speed of light, all which is needed first is a crossed scalar 
beam grid to detect any missiles leaving the enemies territory. HAARP can create nuclear-sized 
explosions without radiation says patent 4,873,928. This of course makes having nuclear 
missiles obsolete, However one has to have more grids all over the enemies territory and spy 
satellites to know when one is coming from them, and since scalar energy is undetectable, until 
the beams cross the next war may erupt suddenly. The U.S. or Russia could deliver a ‘nuclear- 
sized explosion’ at the speed of light against soldiers, as well as all the other countries, that have 
scalar weapons. One way to protect a military force against a weapon capable of traveling at the 
speed of light is to maintain a constant “Tesla Dome’ of protection above the fleet, that travels a 
the same speed as the fleet, and is always hovering over them, but it is hoped that the troops 
don’t suffer from ill effects from the scalar waves. HAARP transmitters can make this source of 
Tesla dome protection. 


13. THE PRESENT. 


їп non linear mathematics, engineering and science the Soviets have lead the way since the start 
and the West leads the way in computers, software and miniaturization. Though at present the. 
Japanese have joined forces with the Russians to add computerized components to weaponry. 
Bearden say that Soviet scalar weapons are capable of destroying the USA, its armed forces or 
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population quickly and efficiently. These scalar transmitters can also become 
conventional radars, by switching into EM mode. The Russians present ‘old’ transmitters on 
their ‘old’aircraft, ‘old radar-directed’ gunsites and "obsolete" air defence missile sites. 
According to Bill Morgan: "If you can cause an earthquake you can also set it to, say, bring 
down a single buildings, of pair of buildings. It may be that the collapse of WTC twin towers 
was actually the first major scalar attack in world history. Because in a certain mode the 
waves at the interference zone can cause metal to soften, even to melt. If so, the planes 
crashing into them were merely a cover story to cloak the fact that the Tesla Howitzer had been 
used. “A mishap with one of these devices could wipe out all life on earth. They could 
disrupt the scalar wave balance between Earth and Sun in such a way that would 
cause massive solar disturbances and storms, completely frying the earth." ~ Bearden. 

Bearden says that the Russians have been using the shuttles for target practice, but he says the 
COLUMBIA attack, may be by an unknown party, and hints that the Japanese Yakuza mafia, 
have been leasing scalar weapons from Russia since 1989 and have been targeting US since 
then. Did they or another party shoot down COLUMBIA on 1 Feb 2003? More can be found 
here: http://www.cheniere.org/correspondence/011303.htm 


Bearden says that when the CHALLENGER was shot down on Jan 28 1986, U.S. wasn’t 
familiar enough with scalar interferometry, since scalar waves are not taught in physics, but 
he claims there is 100% proof that the Russians shot it down in full view of the world. U.S. has 
decided to build all the HAARP transmitters also using Tesla technology to get the 
Russians and other enemies once and for all. However nowdays America’s enemies have 
multiplied and at least fifteen countries have scalar weapons, so America and everyone else not 
only has to watch their backs but underneath and above. Instantaneous scalar attacks could come 
from anywhere and right through the Earth. and there are theories that the FBI building bombed 
in Oklahoma on 17 April 1995, had multiple evidence of a scalar attack by an unknown party. 
However Harry Mason wonders if it may be a revenge attack by the Japanese for the Kobe 
earthquake in January 1995, which has suspicious scalar weapons signatures. Others say the 
WTC towers also had evidence of a scalar attack during 9/11. Christopher Bollyn of American 
Free press claims that he interviewed a former East German physicist who believes a laser 
weapon, employing infrared technology, originally developed in the Soviet Union, may have 
caused the WTC towers collapse. He believes that the planes may have had infrared plasmoid in 
front of them, which is like ball lightning. The Soviets already used the infrared beam weapon to 
destroy a wall at the Ussuri River, which separates Manchuria from the far east, during a dispute 
with China in 1968 according to the physicist. Many experts say a laser beam was used to bring 
down the WTC towers. Since 1995, the U.S. and Israel have actively developed an advanced 
infrared beam weapon under a joint "anti-missile" program. Israel and the U.S. have developed 
all kinds of advanced lasers since the early 1970's so perhaps they will get the Nazis in Antartica 
eventually? While it’s easy to blame the Russians now for every attack, things could get 
infinitely worse with Russians giving scalar technology to others and leasing scalar 
interferometers. But is Russia safe either? US has particle beam accelerators and very deadly 
weapons now, that they have got from the aliens. But probably the worst kind of weapon is 
the one called a quantum potential weapon. According to Bearden, Russia, US, Israel, 
Brazil, and probably China have these, which can imprint any disease right into the cells of the 


ligi hoaricoorg'ScaafWeapons him 2609 


anao New Pape 2 
body, by reproducing its disease "signature". He says that Israel is a force to be reckoned with 
now too, and when CHALLENGER was shot down in 1986, Israelis retaliated and destroyed 
several very large Russian missile storage faculties and strategic targets. One shot knocked out 
third of the missiles in one of the large Russian fleets. It apparently stopped the Russians 

inishing off America. Israel already had at least working prototype quantum potential weapons 

and could have devastated Russia and she having the same weapons knows how deadly they are. 

Bearden didn’t say what type of weapons the Israelis used for the attack on Russia but they have 

at least scalar weapons and particle beam weapons, 


WHAT CAN BE DONE WITH SCALAR TECHNOLOGY? 
14, MIND READING, MASS HYPNOTISM AND SYNTHETIC TELEPATHY 


According to Bearden: "in the late 1960's Lisitsyn reported that the Soviets had broken the 
"genetic code’ of the human brain. It had 44 digits or less, and the brain employed 22 frequency 
bands across nearly the whole EM spectrum. But, only 11 of the frequency bands were 
independent. This work implies that, if 11 or more correct frequency channels can be ‘phase- 
locked’ into the human brain, then it should be possible to drastically influence the thoughts, 
vision, physical functioning, emotions, and conscious state of the individual, even from a great 
distance. Up to 16 of the giant Soviet woodpecker carriers have been observed to carry a 
common, phase-locked 10-Hz modulation, and this has been demonstrated by Beck, Rauscher, 
Bise, and others to be able to physically entrain or "phase-lock" the human brain, if stronger 
than the Schumann resonance of the Earth's magnetic field. A human brain entrained by a 
common, phase-locked 10-Hz modulation on 16 carrier frequencies would effectively have 16 
frequency channels phase-locked into it, The potential for using the Woodpecker transmitters to 
phase-lock an appreciable percentage of human brains in a targeted area, and then induce effects 
in the populace similar to and even more drastic than-the effects induced in U.S. Embassy 
personnel in Moscow, should be strongly pointed out. Coupled with the Kaznacheyev work on 
EM transmission of cellular death and disease, using the Woodpecker signals to induce death 
and disease in the targeted populace may also be a distinct possibility. Modification of 
DNA/RNA-and viruses themselves-is also a possibility." 


On the http://vwwcumf.net/umf/ site this was found: "In the 1950s, ITT developed sensor 
technology that could literally display what a person was thinking. It was essentially a mind- 
reading machine. It operated on a principle of picking up the electromagnetic functions of 
human beings and translating those in an understandable form. It consisted of a chair in which a. 
person could sit. Coils, which served as sensors, were placed around the chair. There were also 
three receivers, six channels and a Cray 1 computer which would display what was on a person's 
mind-digitally or on a scree 


15. DISEASE INDUCTION 


Bearden says that scalar beams can also be used to induce diseases by mimicking disease 
patterns or ‘signatures’ by recreating them on the scalar carriers. These are called ‘quantum 
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potential weapons’. Especially designed biological effects can be used for attacking any 
population with various diseases, even multiple diseases together. He lists effects to induce 
instantaneous death, heart seizure, severe emotional disruption, loss of control of internal 
functions, diseases, disabling of the immune system and even the implantation of thoughts, 
emotions or ideas interpreted as a targeted subject as their own, There is also a suicide vibration 
which has been used to get rid of people, with no evidence. 10 Hz is the wavelength used by 
intelligence agencies to hypnotize, so mass hypnosis can be induced in a whole population with 
subliminal words added into their own language, This can be used for voting. Bearden says that 
almost any kind of cellular death and disease can be electromagnetically transmitted by scalar 
beams using ultraviolet to infrared frequencies. He writes that photons themselves can carry 
death and disease between cells, Scalar EM technology allows the synthesis of the actual 
potential pattern of the biochemistry cells, This can be made to produce a particular cellular 
disease or death mechanism and even activate genetically latent diseases. Evidence has been 
found of manufactured symptoms and resultant cellular death, from nuclear radiation, chemical 
poisoning, bacterial infection, as well as symptoms of drug induced hallucinations, Even the 
voice of ‘God’ has been produced. To quote Bearden: "Dr Popp of West Germany has analyzed 
the virtual photon master control system of the cells. Scalar EM represents the deliberate 
ordering of virtual particle flux into deterministic patterns, so the master control system can be 
readily entered with scalar techniques to induce disease and disorder at wil 


On the site there is more data: "Scalar interference grid weapons can be used to biologically 
attack entire populations in a targeted area. Suffice it to say that phase locked ELF modulation 
signals of 10 Hz and less are often detected on multiple Woodpecker frequencies simultaneously. 
In a target area, this modulation — is sufficiently stronger than the Schumann resonance of the 
earth's magnetic field -- will entrain a percentage of the brains into ‘forced entrainment’. In that 
case, these human brains are ‘synchronized’ to the Woodpecker signals so that multiple coherent 
frequencies are phase-locked into them, That is, multiple coherent EM channels directly into 
these entrained brains now exist. At that point, Fourier expansions may now be used to attack 
specific portions of the brain geometrically." The site says that scalar EM disease patterns can be 
modulated upon the carriers, again with Fourier expansions and specific biological effects can 
be induced in the entrained populations at will, by Russian technology. However HAARP can do 
the same, Effects are instantaneous death, heart seizure, severe emotional disruption, loss of 
control of internal functions, diseases, disabling of the immune system, and even implantation of 
thoughts, emotions, and ideas which are interpreted by the subjects as their own. Freedom 
Domain also said that Woodpecker transmitters in thousands of experiments, a man called 
Kaznacheyev demonstrated that almost any kind of cellular death and disease pattern could be 
electromagnetically transmitted. Kaznacheyev reported the effect in the near ultraviolet. 
Experimenters at the University of Marburg in West Germany duplicated the experiments in the 
infrared, Photons themselves can carry death and disease patterns between cells, [or life and 
healing patterns between cells ~CR] Scalar EM technology allows synthesis of the actual 
“potential” pattern, which represents total control of charge and charge distribution, of 
biochemistry in the cell, of a particular disease or death mechanism. Symptoms including 
cellular death from nuclear radiation, chemical poisoning, bacterial infection, and other 
mechanisms were induced by the Kaznacheyev quantum potential experiments. Dr. Popp of 
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West Germany has analysed the virtual photon master control system of the cells. As scalar EM 
represents the deliberate ordering of virtual particle flux into deterministic patterns, the master 
control system can easily be entered with scalar techniques to induce disease and disorder at 
will. 
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Scalar Wars 


The Brave New World of Scalar 


Electromagnetics 
by Bill Morgan 


For the past six months I have been undergoing the greatest 
paradigm shift I have ever had to go through. It has rattled my 
nerves and shaken my bones. This intense adjustment of my 
"world" has come about by studying the information given by 
Col. Tom Bearden at his website Cheniere. The new knowledge 
there has necessitated a total revision of my ideas about physical 
reality, the world we live in, and the future of humanity. This 
paradigm shifting even actually made me dizzy on certain days 
as I tried to absorb and digest Bearden's vast amount of 
information. 1 am not a scientist at all, just a layman, and I have 
little comprehension of the math and high physics of this new 
science called "Sealar Electromagnetics." But there is a great 
deal of information at Cheniere which needs to become 
common knowledge as fast as possible, for the sake of the 
survival of life on earth. To that end I have put together this 
small primer of Bearden's ideas, as a kind of "beginner's guide" to his website. (I have tried to 
underline certain words and phrases which are part of the new "jargon" of talking about these 
"new" phenomena. Also I have taken the liberty of bolding certain words and phrases to help 
them stick in the mind). 


(Note: Throughout "EM" means "electromagnetic." and "LW" means "longitudinal wave") 


This article has six sections: 


New Waves 2. Tapping the Waves 3. Weaponization 4. Healing 5. Peschoenergetics 6. Аз lt Stands 


1. New waves discovered 


Longitudinal EM energy fills vacuum of space, the time domain of spacetime, time as compressed energy, E=tc2, 
waves of time, phase conjugate wave pairs. 


“Electric power is everywhere present in unlimited quanti 
and can drive the world's machinery without the need of coal, 
, gas, or any other of the common fuels." Nikola Tesla 


‘At any point and at any time, one can freely and 
inexpensively extract enormous EM energy flows directly 
from the active vacuum itself." Tom Bearden 


1 guess the first thing to try to comprehend is that a "new" kind of 
electromagnetic (EM) wave has been discovered in the empty 
vacuum of space called “longitudinal” waves, which, when 
engineered, can be an inexhaustible supply of energy in great 
magnitude at any place in the universe. The word "new" is in 
quotes because the discovery really goes back to Nikola Tesla and 
his discovery of what he called "radiant energy." It is also not 
"new" because the Russians (KGB) have been working on this 
technology for over 30 years and have weaponized these "new" 
longitudinal scalar waves to a great degree. 


‘These are the very weapons Nikita Khrushehey spoke of in 
January, 1960. 


"By 1957-8 the Soviets had progressed to the point of a giant scalar EM accident in the 
Urals which exploded nearby atomic wastes, devastating the area. They had also 
progressed to development of great new superweapons using their new energetics - 
weapons to which Khrushchev referred in 1960 when he informed the Soviet Presidium 
of a new, fantastic weapon in development, a weapon so powerful that it could wipe out 
all life on earth if unrestrainedly employed." Tom Bearden 


After over 30 years of development, and extensive testing around the globe, these new scalar 
electromagnetic weapons are up and running and ready to go. Tom Bearden, at his website 
Cheniere, discusses the history of these new scalar electromagnetic weapons in his paper 
“Historical Background of Scalar EM Weapons.” 


Some Immediate Implications 


The implications of successful engineering of the longitudinal waves are enormous, and 
will change the world as we know it, one way or another. Among other things, these 
discoveries mean that: 


1. The solutions to the energy crisis and the "oil problem" are in hand. These oil 
wars are unnecessary. There is endless energy available freely from the domain of time. 


2. Unbelievably powerful weapons are not only possible, but are already operating in 
several nations. The many powers of these weapons are unprecedented and mind- 
boggling 


3. The cure of diseases such as cancer and AIDS, in fact nearly any disease, has 
become possible within a few years of sufficient funding, Everyone can be made healthy 
and stay healthy. 


4. Mind control on a mass scale has now become possible, and the machines to do it are 
already in place in certain nations. It has become possible to mentally enslave whole 
populations with the twist of a few dials. 


So the layman will need to understand that there is a new kind of electromagnetic energy that is 
altogether different from what he knows, e.g. radio, TV. cell phones, etc. The ordinary EM 
waves that we have known about are called transverse EM waves, to distinguish them from the 
new longitudinal EM waves. These scalar waves do not actually exist in our "material" world, 
but exist only in the vacuum of empty space, or the time domain. And we must keep in mind that 
this vacuum of space we speak of exists all through everything. Even our bodies are mostly 
empty space between atoms and molecules. So the gateway to this seething ocean of energy can 
be there at every point in the universe. This seething ocean of energy is all around us and all 
through us, 


Emptiness is Full 


This amazing discovery announces that the "emptiness" of empty space is in fact not empty, but 
а great ocean of seething energy! 


Col. Bearden refers to this ocean of energy as being of the "time domain." It seems like 
something from Star Trek but this is where scalar electromagnetics has come to. And where it is 
going may be beyond anything Star Trek could have dreamed of. 


We live in a 3-dimensional world, which physics calls "3-space." But there is also spacetime, or 
4-space, or the "4th dimension." Then suddenly comes this amazing new knowledge that time 
itself is actually compressed energy. And it is energy which is compressed by exactly the same 
factor by which matter is considered compressed energy: the speed-of-light-squared! 


So we have a new companion to the famous E=me2. It is now paired with E-tc2 (where t is 
actually "delta-t," or change in time). Or (amaze your family and friends and) say 


"E equals em-cee-squared" 


and 


"E equals delta-tee-cee-squared" 


It has a nice ring to it, like some freedom bell announcing a new era 


TESLA SCOPE: 


THE TESLA SCOPE FOR SPACE COMMUNICATION. EY АТН MATHS 
SONCHEVED шш иаша TESLA IN 1898, to sommintoute with planet VENUS. 
with Testa 1938. Ве-выль the 1938 model in 2947. 

‘Third completly new design model built by Arthur Matthews 1967. 
Adapting the wierominiature parts, Thus reducing size to aix feet 
ien and four inches in éiagster. see sketen of the 1967 model. 


'OLASS VACUUM TUBE ENCLOSED IN WOODEN BOX 9ft long, 5 in diameter. 
E] 


1-40010 отыл 
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VERTER. 
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And as the atomic bomb released the compressed energy in matter, so can we now unleash the 
tremendous energy that is compressed into time itself. It gives a completely new meaning to the 
term "time bomb." 


Some New Terminology of Scalar Electromagnetics 


A new science, several new names 


"Those [Russian] weapon scientists resurrected an old term from the history of 
electrodynamics, called "energetics". That is their approach to a unified field theory, 
where everything is based on "energetics". This model as its foundations uses a very 
similar approach to that "single fundamental unit" model, where energy is the unit. If one 
makes the energy EM in nature, then one has the Russian energeties approach. This 
unified approach gathers everything in, including all energy actions and relations in inert 
matter (the first branch of energetics, called by the same name), all field and matter 
interactions in living matter (the second branch of energetics, called "bioenergetics"), and 
all mind operations and mind-matter interactions (the third branch of energetics, called 
"psychoenerpetics"). [ed: sometimes also called "psychotronics" by the Russians] 


Rick Andersen in an article called "What is Scalar Electromagnetics?" describes the new science 
this way: 


"Scalar EM is the brainchild of Lt. Col. (retired) Thomas E. Bearden, a systems analyst 
and wargames specialist who has been advocating a view of electromagnetics which 
based on the notion of a vast, unseen background of scalar energies (as opposed to vector 
energies) which underlie all physical reality. 


"If Bearden is correct in his Scalar EM theory, then we can build devices which would 
enable us to alter gravity, time, inertia, and the apparent mass of an object. This of course 
has ENORMOUS implications for military applications, space-vehicle drives, time- 
travel, teleportation, paranormal phenomena, and just about every other area one can 
think of." hup;/twm.co.nz/Beard. scalem html 


"Time-energy, time-currents, and time-structuring play the dominant role in 
electromagnetics. Time-as-energy eventually becomes engineerable, as easily as is spatial 
energy now. We are always dealing with spacetime and with spacetime curvature." 


Bearden: htp:/www.cheniere ora/techpapers/Vision¥202000%420paper.doe 


The scalar energy discovered in the vacuum of space is sometimes called "zero-point" energy. 
‘Thomas Valone explains how this term came about. 


What does "Zero Point" mean? 


"Boyer traces the historical “creation of the vacuum” as proceeding in stages in parallel with the 
historical development of ideas about the vacuum. To paraphrase, he says that in the 17th 
century, it was thought that a totally empty volume of space could be created by simply 
removing all matter and, in particular, all gases. That was our first concept of the vacuum. Just 
get rid of all the gas. Late in the 19th century, it became apparent that the region still contained 
thermal radiation, But it seemed that the radiation might be eliminated by cooling. So the second 
concept of getting a real vacuum is to cool it down to zero temperature. Just go all the way to 
absolute zero. Then we've got a real vacuum. Right? Well, since then, both theory and 
experiment have shown that there is a non-thermal radiation in the vacuum and that it persists 
even if the temperature could be lowered to absolute zero. Therefore, it was simply called the 
“zero point” radiation. "Thomas Valone http:/www.seaspower.com/InsideZeroPoint.htm. 


"For our very survival, it is absolutely imperative that informed 
citizens be aware of this dramatic change, which is just now 
starting. The powerful new science and engineering must be 
controlled and used for humanity's benefit, not its detriment. 
Else it will eventually be let loose unrestrainedly, to destroy all 
life on earth - a possibility indicated by Nikita Khrushchev in 
1960." - Bearden 
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2. Tapping the waves 


Endless free energy, Tesla's radiant energy, the dipole as the gateway to the energy of the void, MEG in one year, 
Bedini, Yakuza, ete. End of Oil, geopolitical chaos, rogue groups 


Move Over G.E. & Big Oil, Energy is Everywhere! 


Third-world nations set to rise. 


"Certain powerful interests did not wish the extended electromagnetics to be discovered 
or taught. That, after all, would lead to free energy and loss of economic control of the 
citizens. That was precisely why Nikola Tesla had already been suppressed ... Today it is 
still being suppressed by the orthodox establishment." 
http://www.cheniere.org/books/ferdelance/s25.htm 


The vast seething ocean of energy of the vacuum, the longitudinal scalar EM waves of the time 
domain, can now be tapped and “transduced” into ordinary (transverse) EM energy in our 3- 
Space world. The process can be compared to putting a paddlewheel into a river. The energy 
acquired is free, since the river is there flowing whether we tap it or not. And it is a mighty river, 
and is not diminished by our paddlewheel, 


This means that a permanent solution to the "energy crisis" is at hand, if only those who hold it 
so secret would give it up to humankind, 


It means our species' insane use of oil is no longer necessary. We can make automobiles that 
need no fuel at all. We can build motors that power themselves. It means that unlimited electrical 
power can be available for free anywhere in the world. Every house and even shack can have its 
own power supply. 


Of course there is the cost of the equipment at first, but the energy flow is free for the 
presumably very long life (no moving parts) of the generator. It will probably take decades to 
shift over to scalar power. 


But the ability to tap the scalar (longitudinal) EM waves of the vacuum (which exists. 
everywhere) also means that unbelievably powerful weapons can be, and already have been 
developed. In fact these weapons are so dangerous that the fear engendered becomes a 
psychological obstacle to the grasping of the facts. 


1 struggled with this myself for months, and even though Tom Bearden had completely 
convinced me already, itis hard to accept the fact that for everyone on earth the "worst that 
‘might happen" has suddenly gotten much worse. It takes time to deal with that, to realize it and 
get over it 


Indeed, the possibilities of these new weapons, which are tapping the huge energies of time, are 
so terrifying it is natural for the mind to simply say: "I don't want to hear about that." 


And the government, likewise, pretends these weapons do not exist and tries to keep it secret. 
from the people. Because most people would indeed be truly alarmed to know the actual 
situation. Col. Tom Bearden has decided that the people need to know the truth anyway. As a 
People on a Planet we must face this now, and ban the use of scalar weapons in war or in mass 
‘mind control. The current deployment of these weapons is a world emergency which we must all 
face. 


‘The physics and mathematics of the longitudinal waves and the time domain are clearly beyond 
the layman, but I recommend scanning through them anyway just to get a sense of the wonder 
and the elegance of it all and some of the exotic terms which are used. Two of the most 
important papers by Col. Bearden are: 


Giant Negentropy from the Common Dipole 


The Final Secret of Free Energy. 


Despite the complexity of the science involved, Bearden sums up the essential secret of it all in a 
few words. 


"There is no problem at all in extracting all the energy one wishes from the active. 
vaeuum, anywhere in the universe, at any time. Just make a dipole. 


The problem is in (1) catching some of that freely gushing EM energy in a circuit 
containing a load, and (2) dissipating the caught and collected EM energy in that load to 
power it, without using half the caught energy to destroy the source dipole's). 


That is the ONLY real energy problem on the planet, and always has been." 


ip:/ Awww. cheniere org/correspond um 


А dipole could be a battery, which is polarized into negative and positive. Or the terminals of a 
generator. Or any magnet with its two poles. Or an atom with its positive and negative charges. 
Or the earth's magnetic field, the sun, and all heavenly bodies. Even a galaxy must be some kind 
of mega-dipole, Wherever there is a dipole there is already immense scalar EM energy ushering 
out of and back into the vacuum. And there have already been demonstrated a number of diverse 
‘methods for tapping that energy as it flows. (John Bedini, Edwin Gray, Bruce de Palma, and 
others). Bearden provides what he calls a "partial list" on his website. 


"In other words, nature then gladly gives us as much EM energy flow as we need, 
indefinitely — just for paying a tiny little bit initially to "make the little dipole." After 
that, we never have to pay anything again, and nature will happily keep on pouring out 
that 3-flow of EM energy for us. This is the giant negentropy mechanism I uncovered, 
performed in the simplest way imaginable: just make an ordinary little dipole.” 


Bearden ир www. cheniere oru/techpapers/UUnnevessarv¥.20Eneroy%20Crisis doe 


How to Buy a Free Energy Machine 


Answer: Just wait one more year! 2003. Then get off the Grid! 


Perhaps the most eagerly awaited event now is the marketing of Bearden's Motionless 
Electromagnetic Generator (MEG) scheduled to begin in about a year's time. This is 
when the proof will hit the fan. Many people have said to me, when talking about free 
energy, "I'll believe it when I can go to the store and buy one." Hopefully in a year's time 
they will be able to order their own MEG. And then they will believe, because it works 
and is working. 


Says Bearden: "I will admit that the chief scientist of an important experimental group in 
а large company was rather stunned at the type of output we were able to obtain. The 
MEG may look like just а transformer, but it is not. It is a completely different breed of 
cat" 


(Senden: pw пез 00 m 


Soon the cat will be fully out of the bag. The first MEG units will supply 2.5 kilowatts of 
free electricity. Forever. Units can be connected together to double or triple the wattage. 
After that gets going, 10 kilowatt generators are planned. Energy will flow freely from 
the time domain indefinitely, and there are no moving parts to wear out. This 
manufacturing project is a heroic effort and will change the world as we know it. For 
once people are in possession of such devices there can be no further denial from anyone, 
including the government and/or "secret-government." 


| The MEG mkin by JL Naudin 


The Motionless Electromagnetic Generator 
(Successfully replicated here by J. L. Naudin) 


The physics of how the MEG works is explained in the paper "The Motionless 
Electromagnetic Generator: Extracting Energy from a Permanent Magnet with Energy 
Replenishment from the Active Vacuum." 


The device was successfully replicated by J.L. Naudin in France, and others, like Steve 
Utne, are also working on their own models. But Magnetic Energy Limited's MEG is 
actually scheduled for production soon and looks to be the first commercially available 
free-energy generator in history! 


1 imagine it will not take long for tinkerers to put them into their electric cars and make 
the first fuelless automobiles since Tesla's unheralded (and unheeded) experiments. Or 
for builders to begin building houses powered by МЕСУ, Houses which will never see 
electric bills. How can they ever make enough of these to meet the demand that will 
suddenly be there? Bearden is right, it needs to be an all-out crash program of the 
government on the order of the Manhattan Project. 


| must include here that Bearden is quick to point out that he is not himself the inventor 
of the MEG, but is a partner and advisor in bringing it to the public market through 
Magnetic Energy Limited, Inc. I must also admit that 1 am praying for the success of this 
venture, and the ending of the absurd and criminal withholding of this technology from 
the people by the black-ops military-industrial people. This secrecy has cost the planet 
over 30 years of unnecessary pollution. 


‘The first units off the assembly line, which is being set up in a "friendly" unnamed 
nation, will usher the public at last into the new era of scalar electromagnetics. 


As of December, 2001, the situation with the MEG was deseribed by Bearden in a letter. 


"What we presently have with the MEG is a successful laboratory experiment. At 
least a years very hard research will have to be done before we will be ready to 
put a commercial power supply into production. 


"Consequently, we have made an agreement with a foreign partner (the National 
Materials Science Lab of the National Academy of Sciences of a friendly foreign 
nation) to do that year's research. At the same time, we are trying to make an 
agreement with one or more large financial partners here in the U.S." 


Bearden Бир лузум cheniere org/eorespondence/ 121901. htm 


"So we are hopeful that we will be able to start introducing units on the market 
about a year from now. Quite simply, we will either succeed or we will fail. But 
we will give it our very best effort.” 


Bearden hiip/vww.cheniere.org/correspondence/012202a him 


Bearden has given another technical explanation of how the MEG works lı 


Motionless Electromagnetic Generator patented, 3-26-2002 


Click here to read the patent 


"In Magnetic Energy Limited, all business discussions and arrangements are taken care of by Dr. 
Lee Kenny, Managing Partner. There are five of us who are co-inventors of the MEG, and two of 
the others are really the principal inventors." Bearden http://www.cheniere.org/megstatus.htm 


Free Energy has been Suppressed 
Secret Government Aware of Free Energy 


"In this world of contemporary times, all the agencies, CIA, FBI, KGB, NSA, Electric 
Power Research Institute, DARPA, Brookings Institution, Henry Kissinger, Edward 
Teller, et al., all are aware of [free-energy researcher Bruce] De Palma and his ideas. 


"Because these individuals and institutions are employed by the ruling elite to forecast 
the future and satisfy present needs and demands, it is clear that free energy is a threat to 
the world order constructed by business and ће mindset of those who want to own the 
world. 


"Pree energy represents Man's aspirations and dreams of freedom and equality, uniform 
division of resources and the ability to choose one's own future. 


"The fact that free energy is suppressed speaks to the greed and self-interest of a ruling 
elite which, even in the face of an emergency of global starvation, resource depletion and 
environmental pollution, will not give one inch if it means loss of control. This is an 


attitude of paranoid delusion and fantasy which can only arise from the alienation of a 
class of elitists who, through their money, are completely insulated from the reality of the 
day to day fight for existence of the common man." 


ins depalma pair con Absurdity/Absurditv07/ProblemOtFreeEnerey html 


Bearden describes one case of suppression when the Yakuza killed the Kawai engine in his very 
presence in Huntsville, Alabama. 


"That night a jet arrived from Los Angeles, with a Yakuza on board. The next morning 
Kawai no longer controlled his company, his invention, or his own fate, The Kawai party 
was in fear and trembling. The Yakuza coldly dissolved the agreement, they packed up 
the two Kawai engines we had, and left. And that was that." 


So it is not only governments who are keeping this revolutionary technology from seeing the 
light of day. The Yakuza? KGB? The Aum Shinrikyo cult? Our "leaders" need to be honest 
about what is going on, otherwise they look foolish, acting out a kind of "Alice In Wonderland" 
script before the public, a script that has become completely unbelievable. 


Concerning the criminal withholding of this scalar technology by the military black-budget 
people, and the cover-up of the actual situation regarding scalar weapons throughout the world, 
Tom has this to say 


"The high government officials of the United States of America grossly violated our 
constitution and their sworn oaths of office. Our constitution specifically charges the 
government of the United States to defend the people of the United States. That means 
our officials are specifically charged with defending our people. Yet they deliberately 
agreed not to do so, and they deliberately sacrificed us in advance. 


"They committed treason of the highest kind, by deliberately surrendering us to total 
destruction anytime the big balloon goes up." 


Bearden http:/www.cheniere.org/books/ferdelanee/s75 htm 


Energy Crisis Solved 


Опе of the "must read" documents at Cheniere is “The Unnecessary Energy Crisis: How to Solve It 
Quickly," especially since the "oil wars," which Bearden has foreseen for decades, have now 
already begun, 


Here are some clips from that Document: 


"To avoid the impending collapse of the world economy and/or the destruction of 
civilization and the biosphere, we must quickly replace much of the "electrical energy 
from oil" heart of the crisis at great speed, and simultaneously replace a significant part 
of the "transportation using oil products" factor also. 


"The technical basis for that solution and part of the prototype technology required, are 
now at hand. We discuss that solution in this paper." 


‘And although the solution to the energy problem and the oil wars may be at hand, Bearden 
suggests there is still an urgent rush that needs to be made to save human civilization from 
collapse. 


"Once the technology hardware solutions are ready for mass production, even with a 
massive worldwide deployment effort some five years are required to deploy the new 
systems sufficiently to contain the problem of world economic collapse. This means that, 
by the end of 2003, those hardware technology solutions must have been completed, and 
the production replacement power systems must be ready to roll off the assembly lines en 
masse. 


"The 2003 date appears to be the critical "point of no return" for the survival of 
civilization as we have known it. 


"Reaching that point, say, in 2005 will not solve the crisis in time, and the collapse of the. 
world economy as well as the destruction of civilization and the biosphere will still 
almost certainly occur, even with the solutions in hand." 


"The good news is that we now know how to easily initiate continuous and powerful 
"electromagnetic winds" from the vacuum at will. Once initiated, cach free EM energy 
wind flows continuously so long as the simple initiator is not deliberately destroyed." 


On page 9 he explains the concept of the dipole, and how there is already huge scalar energy 
flowing in the time domain around any dipole. Hold a magnet or a battery in your hand and you 
hold a stress in time and a beautiful flowing loop of longitudinal waves! 


Bearden decries the scientific community in the West for being unable to let go of their dogma 
long enough to see that the greatest discovery in human history lies at their feet, but for their 
stubborn ignorance. 


"The present energy crisis then is due totally to that "conspiracy of ignorance" we 
referred to, that is maintained by the scientific community, and that has been maintained 
by it for more than 100 years. 


"This is the real situation that the environmentalists must become aware of, if they are to 
see the correct path into which their energies and efforts should be directed — to solve 
both the energy crisis and the problem of gigantic pollution of the biosphere. "As far as 
anyone in the legislative branch of government ever understanding the profundity of the. 
discovery and engineering of scalar waves, Tom Bearden says they are at a great 
disadvantage in doing so. 


"The nontechnical person — e.g., a Senator or a Congressperson — is operating under a 
distinct disadvantage. If he or she takes the stance that much better electrical power 
systems can readily be achieved, he or she is in fact opposing almost the entire set of 
University, Government Technical, Power Company, Battery Company, and Organized 


Science communities. Further, in most cases his technical advisors are themselves from 
one or the other of those communities, and likely to go back into that community or those 
communities when the Senator or Congressperson leaves office, or even before. So the 
Congress and the non-technical government community at large operate at a great. 
disadvantage... Bearden National Emergency Declaration is Needed 


"The Government Non-Technical community (the Senate and the Congress, in particular) 
are in far better shape than the Government Technical community, to appreciate the 
world implications of the pending economic disaster. 1 am hopeful that both the 
environmentalists and the Government Non-Technical community will rapidly unite in a 
common goal to get this vacuum energy program launched, under a National Emergency 
declaration. If so, then they can solve the energy crisis and the pending economic crisis, 
in fairly short order, and permanently." 


unnecessary energy crisis.htm/congress disadvantage. 


In the conclusion of his paper The Unnecessary Energy Crisis: How to Solve It Quickly Bearden again. 
states the urgency of replacing our centralized power grids with highly dispersed and local taps 
on the freely flowing energy of the active vacuum. Given the abilities of the Tesla howitzers, the 
power grids of all nations are sitting ducks 


"Personally, the present author regards the increasing energy erisis as the greatest 
strategic threat to the United States in its entire history. I will do anything within my 
power to help prevent what I perceive to be the looming economic collapse of the 
Western world, preceded or accompanied by a sudden, explosive, all-out and continuing 
exchange of the WMD arsenals of most of the world. 


In the name of all humanity, let us begin! Else by the time this first decade of the new 
millennium ends, much of humanity may not remain to see the second decade.” 


3. Weaponization 


Scalar interferometry, Tesla howitzer, Tesla dome, heatcold, dudding, 10 nations have them, dead-man fusing & 
Insane Systems, scalar strategy, earthquakes and weather wars, solar storms, mind attacks, leased to Yakuza, many 
examples of testing, quantum potential weapons. 


"Indeed, Soviet energetics weapons are now capable of destroying both our triad shield, 
our homeland, our armed forces in the field, and our population, quickly and efficiently. 
We have a new "gap" of monumental proportions: not a missile gap, not a submarine or 
bomber gap, and not even a particle beam or laser gap. We have a scalar electromagnetics 
or electrogravitation gap." Bearden http://www.cheniere.org/books/ferdelance/intro.htm. 


"We have a new weapon, just within the portfolio of 
our scientists, so to speak, which is so powerful that, 


if unrestrainedly used, it could wipe out all life on 
earth. It is a fantastic Weapon.” Khrushchev, to the Presidium, Jan. 1960 


"We've totally missed the most incredible "secret superweapons" development program 
of all times, and the worldwide testing of the weapons themselves. 


"Hiroshima and Nagasaki should serve as object lessons in the price of ignorance of such 
technological breakthroughs. 


"History does repeat itself. But this time it's not we Americans who got the great new 
superweapon first.” 


Bearden http;//www.chenicre.org/books/ferdelance/s75.htm. 


Warfare has been changed forever by the development of these scalar energy longitudinal 
wave howitzers. To get a basic understanding of scalar waves is to have the imagination 
suddenly run wild as all the implications and possibilities regarding warfare fall into place. One 
realizes with a certain horror that the world has totally changed, and that there are some very 
fearsome possibilities. Remember, the power for these weapons comes from the time domain, 
longitudinal EM waves in the vacuum of empty space, and the power is tremendous and mind- 
boggling. Being able to blast away at any target from a distant control booth is something that 
has never happened before. This is incredible power to be in control of and it divides the history 
of weaponry into "before" and "after." And the destructive power of these weapons is delivered 
instantaneously to the target from the local vacuum at the place of the target. 


From an interview: 


Questioner: "Are you saying that real energy can be transmitted faster than the speed of 
light?" 


Bearden: "Yes. But hyperspatially. Not through 3-space, but "around" it. Again, this 
means that it's possible to produce energetic changes in a distant system at a distant place, 
without transmitting energy "through space" in the normal sense. You transmit "around" 
space, so to speak, and directly in time or through a higher dimension, depending on the 
model you're using to understand this. Further, the speed of the internal EM energy 
transmission is not limited to the speed of light.” 


bii; co осві. interview bum 


Here are some initial considerations about 
scalar weapons and scalar wars 


1. Tesla Howitzer 2. Tesla Domes 3. Rogue groups 4, WW Ш 5. Russian "UFOs?" 


3a. The Tesla Howitzer and its modes of action 
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Source: Tom Bearden's weapons slides and Fer-de-Lance Briefing 


For one thing there is no delivery of any thing to any place. Bombs are obsolete. So are the 
planes to get them there. No helicopters necessary. АЙ current nuclear devices are rendered 
nearly useless by electronic "dudding." All distant-destruction can be done from a control room, 
and to any point on earth. The destructive power of "men" has just increased by orders of 
‘magnitude. The new weapons could even cause storms on the Sun! Thus there is great urgency to 
make these new facts public and known, with the hope that all nations would come together to 
ban the use of scalar weapons. 


‘Two scalar antennae together along with the computers to control them, make up a scalar 
interferometer, and according to Col. Bearden the Russians have hundreds of such installations 
already. These interferometers are called "Tesla Howitzers." They can deliver a giant blast of 
energy to the distant target site, true "action-at-a-distance". 


The first howitzer mode is called the "exothermic" mode of operation because immense EM 
energy blasts outward at the target site. The blast of a scalar howitzer can be of near nuclear level 
in destructiveness, and can be repeated easily, at that place, or nearby, or anywhere. 


‘The howitzer can use a lesser exothermic power setting and simply destroy all electronics in the 
target area. Thus they can render our nuclear missiles inoperable as they sit in their silos by 
"frying" the electronic circuits that guide them. They can bring down any airplane, anywhere in 
the world, at any time. Any person anywhere, if their exact position is known, can be 
assassinated without a shot being fired. 


‘The howitzers can also bring down power grids anywhere in the world, at any time. Thus they 
could bring Wall Street to an instant halt by disabling all its electronics. Even this one little easy 
tweak of the howitzer could cripple the U.S. economy in a single day. No wonder the "leaders" 
don't want you to know! This is a new era we are in, The discovery and development of scalar 
interferometry has put us in a new world, whether we like it or not. Anyone could be expected to 
go into denial, the befuddled senators and congressmen included. But we have to wake up. 


In a second howitzer mode called the "endothermic" mode, the howitzer sucks energy out of the 
target area, essentially creating a blast of cold at the distant target. It is even capable of freezing 
parts of the ocean, Bearden gives a number of cases where these "cold explosions” have been 
witnessed, mostly by airline pilots. April 9, 1984: 1 2 3 ) A huge mushroom cloud of mostly 
water is seen rising miles into the sky from out of the ocean, an awesome sight. 


In the endothermic mode the sucked-out energy must go somewhere, so it is vented out at some 
other chosen spot on the earth. These endothermic plumes have been photographed by satellite. 


"The exhaust in the left picture is about 150 miles long, and is nearly horizontal (about 
1.5 degrees above the horizontal). It is entirely consistent with the continuous exhaust 
from a "dumping transfer" scalar EM howitzer in the continuous exothermic mode. (The 
primary howitzer, of course, was activated in the endothermic mode.)" Bearden More 
Plumes 


By using both of these heat (exothermic) and cold (endothermic) modes together the weather can 
be altered anywhere, Warm the air over here, cool it down over there, put a curl in the jet stream, 
dissipate clouds, create clouds, whip up a tornado. Bearden speaks about using the endothermic 
howitzer mode as a weapon of war: 


"Cold explosions can be used to freeze tanks, personnel, and equipment. The equipment and 
tanks thaw out. The personnel thaw out too, but they are dead when they do." Bearden, Fer-de- 
Lance 


(This endothermic mode of the howitzers makes me think that there might one day be a cure for 
the problem of global warming after all. Could not a big device, situated in space or on the 
moon, be able to vent a great deal of excess heat outside the atmosphere into space, thus 
functioning as a kind of planetary thermostat?) 


While the United States has experimented with electomagnetic weapons using ordinary 
transverse EM waves, the longitudinal [LW] weaponized waves are truly of another order 
altogether. 


For one thing they do not have to travel through space, for they come from the time domain, 
which is everywhere. The energy of the blast, the heat or light or whatever, comes from the 
vacuum of space at the location of the target itself. This is astonishing. The weapons actually just 
trigger the release of immense energy from the vacuum at the target location. 


7... itis possible to focus the potential for the effects of a weapon through spacetime 
itself, in a manner so that mass and energy do not "travel through space” from the 
transmitter to the target at all. Instead, ripples and pattems in the fabric of spacetime itself 
are manipulated to meet and interfere in and at the local spacetime of some distant target. 
There interference of these ripple patterns creates the desired energetic effect (hence the 
term energetics) directly in and through the target itself, emerging from the very 
spacetime (vacuum) in which the target is imbedded at its distant location.” Bearden Fer- 
de-Lance 


The big Tesla howitzers are aimed at their targets by using a worldwide electromagnetic pattern 
called the "Woodpecker Grid," begun by the Russians in 1976. 


You can hear the Woodpecker signal here: Вир: ауз, chenicre ore/misc/woodpeckesound htm 


‘The woodpecker grid is just that, a grid of EM waves which provide a channel for the LW waves 
to any point on earth. Computers use the woodpecker grid information to hone down the aiming 
of the howitzers to a pinpoint location on earth. (For that matter, it could be under the earth, in 
space, or under the sea). 


A third howitzer mode is what Col. Bearden calls "Mindsnapper" mode. This is a truly 
frightening mode which affects the electromagnetic mind-body connection. Being mind-snapped 
at a low level would cause you to lose consciousness. Being mind-snapped at a slightly higher 
power would “entrain” all minds in the target area into a kind of hypnogogic trance, a state in 
which they would all be highly susceptible to suggestions and orders. 


Being mind-snapped at high level would so disrupt the mind-body connection that everyone in 
the target area would fall down, instantly dead. Not only that, everything around you and inside 
you would be killed, so that your sterilized body would not rot for quite a long time. 


The Mindsnapper can be used for a small area, or to kill an entire population. In fact, using the 
scalar waves to affect the human mind has become a new field in its own right, and has been 
dubbed "psychoenergetics." (This is discussed below in section 5), 


Bearden describes the use of the howitzer in mind-snapping mode against people, to cause 
unconsciousness or death: 


"From a military viewpoint, these scalar EM weapons are really quite all-around 
weapons, 


"For example, they are very lethal against personnel, 


"Set in the "high intensity pulse mode," one blast and a person's nervous system is 
destroyed instantly. Total, instantaneous death results. One can blast away at entire 
groups of infantrymen, for example. It's the peak power that's important, not the average 
power. So the weapon doesn't require too much battery power. 


"Set on a lower intensity pulse mode, one zap can simply knock out a person, rendering 
him instantly unconscious. Quite useful if one needs prisoners to interrogate, Also very 
silent, which is useful in operations employing stealth and surprise.” Bearden 
http:/www.cheniere.org/books/ferdelance’s80.htm 


"Those hit by the scalar EM weapon, however, have a most peculiar death mode. 


"Death comes-instantly and totally. There is no convulsion, no response. The entire 
nervous system is destroyed instantly. Every living cell in the body is killed instantly, 
including all bacteria, germs, ete. 


"A body hit with this thing falls like a limp rag and lies where it falls. It doesn't decay in 
even 30-45 days. In a macabre fashion, it's been reduced to something like food irradiated 
with nuclear radiation; everything is killed, so the material is preserved for an extended 
period before any decay can set in." 


Bearden http;//www.cheniere.orp/books/ferdelance/s81. htm. 


He goes on to say that the same "bazooka-sized scalar EM pulse weapon" can also be used to 
knock out a tank with one shot (or pulse). So tank warfare is obsolete. Helicopters? Bearden 
points out: "... И he's attacked by a helicopter or a fixed-wing aircraft, he can bring the same 
"weapon to bear on it. He can knock down a chopper or a jet. With one shot.” 


Obituary for Tank Warfare 


Tanks useless against portable LW weapons 


"For example, suppose one attacks a tank. [with an LW weapon] With scalar EM pulse, 
the personnel die instantly. Total personnel kill is achieved, 


All electronic systems of the tank are dudded. Total systems kill is achieved. The 


ammunition in the tank explodes, Total kill is achieved. 


The fuel explodes. This is another total kill mechanism, 
That tank has been killed totally, by a variety of mechanisms, all simultaneously. 
That's а k-Kill in any analyst's book. 

And don't worry about retrieval and repair, That tank is finished permanently. 
Even the most modern tank is just as vulnerable as the most obsolete." 


Bearden Бр луз cheniere one/books ferdelanee/¢88 him 


One begins to get the idea how profoundly the conventional means of warfare have been 
obsoleted. All the usual weapons of war have been rendered nearly useless! And Star Trek's 
"Phaser," with its "stun" and "kill" modes is here at last. 


Although it is the weapons aspect of scalar electromagnetic which has received the most 
developmental effort, Bearden points out that a great many other amazing things that may be 
accomplished in this new field of science. Beam me up Scotty! 


"Superluminal communications systems, hyperspace drive, and materialization and 
dematerialization are all hypothetically possible, using scalar electromagnetics, As the 
technology develops, we should see the development of many of the systems long 
thought impossible except in science- fiction." 


Bearden http://www. cheniere.org/books/ferdelance/s15-htim 


Bearden describes a huge test of the Russian scalar weapons systems which occurred in 1985, a 
test that went completely unnoticed by western scientists: 


"Just before May 1, 1985 the Soviet Union performed a "full-up" operational test of their 
entire strategic scalar EM weapons complex. This test was detected and monitored 
periodically by Frank Golden. Some 27 of these giant Soviet "power taps" were locked 
into the molten core of the earth, producing forced (entrained) scalar resonance of the 
entire planet on 54 controlled frequencies under our very feet. The remainder of the 
scalar frequency spectrum was ablaze with literally hundreds of Soviet scalar 
transmitters: probably the entire strategic scalar command and control system to 


underwater submarines, higher command centers, distant commands, ete, was activated in 
the giant exercise. 


"For several days, the system was exercised on a mind-boggling scale, apparently as part 
of the Soviet Union's highly accentuated 40th anniversary celebration of the end of World 
War Il. 


"Ironically, not a single U.S. intelligence agency, laboratory, or scientist detected this 
monstrous exercise for the new Soviet leader, Gorbachev. Not a one of them had a 
detector for scalar EM radiation, and not a one of them officially believes the exercise 
ever happened." 


Bearden Бр луз cheniere ore/books ferdelanee/$38 him 


"The Woodpecker grid/howitzer weapon system can be placed over the ocean and used 
against cruise missiles, naval surface-to-air and surface-to-surface missiles, submarine- 
launched ballistic and cruise missiles, etc. Placed over a carrier task force, it can also take 
care of the aircraft launched by the carrier as fast as they are launched. It can also handily 
take care of the missiles launched by guided-missile cruisers of the accompanying task 
force." 


(Bearden buip:/www.cheniere-org/books/ferdelance/s65.him) 


‘The whole series of the Fer-le-Lance briefing slides and comments is a "must read" for anyone 
wanting to be aware of the actual state of things in this world right now. It is a new world and it 
takes some getting used to. Fer-de-Lance speaks clearly, for the layman, of the way things stand. 
What is it like to operate these Tesla Howitzers? Col. Bearden gives us an idea in his "Fer-de- 
Lance" briefing, Slides 66-71 


Who needs armies anymore? A entire war can be fought and won by a handful of men sitting in a 
comfortable control booth! The scalar electromagnetics revolution has made all previous forms 
of warfare nearly obsolete. 


Why haven't the Russians used the scalar weapons yet? 


Bearden gives his thoughts on this in "Fer-de-Lance." The power of these weapons is so great 
that an accident or war could wipe out all life on earth, and even affect the sun. 


"As can be appreciated, this entire concept [MAD] is now totally obsoleted by the Soviet 
possession of scalar EM weapons. 


"The "mutual assured destruction" capability -- or MAD concept as it was so aptly named! 
is no longer mutual. And for two reasons: (1) the Soviet surprise attack could destroy 
essentially all our Triad forces wherever they are, in the first attack. (2) Even if a very 
small number of our strategic forces survive, the puny strike we could attempt to launch 
could be repeatedly decimated from launch to terminal phase. 


"The restraint on the Soviets is not because of our Triad forces. The restraint is twofold: 
(1) а second nation has scalar EM weapons, and would undoubtedly unleash them upon 
the Soviet Union with great violence if such a massive world-wide destruction of U.S. 
forces occurred or was threatened (is it really "accidental" that six major Soviet missile 
ammunition storage sites mysteriously exploded within seven months?); (2) the closed- 
loop scalar radiation exchange system of Earth-Sun could be inadvertently "tweaked" in 
the feedback loop from Earth to Sun, so that a large solar scalar resonance was 
stimulated. In that ease the Sun could emit a mighty resonant "burp" that would simply 
wipe out all life on Earth in a fiery shower. 


"The "terror" in the "balance of terror” between nations has just increased by many, many 
orders of magnitude, 


"The biblical prophecy that the Earth will be wiped out by "fire and brimstone from 
heaven" is very near fulfillment now. 


"Put another way, the pucker factor -- even on the Russians who may contemplate 
unleashing Armageddon -- is higher than any Western strategic analyst has ever 
imagined, even in his wildest nightmares, 


"Truly these weapons are "more frightening than the mind of man has imagined," as 
Brezhnev put it in 1975, 


"The frightening scalar EM weapons can be used, but only very, very gingerly indeed. Ifa 
slight mistake is made, everybody loses everything." 


Bearden http://www. cheniere.org/books/ferdelance/s74 him 
But the Russians (KGB) are not the worst of it. Bearden claims that some of the scalar weapons 


have been leased to the Yakuza for about a billion a year, and that only the KGB is holding the 
Yakuza in check from making a full-scale all out scalar attack on the west. 


U.S. Defense Secretary William Cohen 


Warns about eco-terrorism using scalar electromagnetic weapons 


"Others [terrorists] are engaging even in an eco-type of terrorism whereby they can alter 
the climate, set off earthquakes, volcanoes remotely through the use of electromagnetic 
waves... So there are plenty of ingenious minds out there that are at work finding ways in. 
which they can wreak terror upon other nations...t's real, and that's the reason why we 
have to intensify our [counter terrorism] efforts." - Defense Secretary William Cohen, 
1997 


In a letter to a writer named "Russell" Bearden says, 
"In short, Russell, the Secretary of Defense of the United States confirmed that there are 


indeed novel kinds of EM weapons, right now and have been for some time, which have 
been and are being used to (1) initiate earthquakes, (2) engineer the weather and climate, 
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and (3) initiate the eruption of volcanoes. We wrote about those exact uses of the 
weaponry decades ago. Several nations now have such weapons. Three of them (two on 
one side and the other on a hostile side) are even firing practice shots into Western Australis, 
as a convenient test range." 


КТҮҮ andor htm 


Tesla Howitzers in Weather mode 


How to Make Weather 


"Engineering the weather is duck soup; they tested that over the U.S. in 1967, and entered 
upon continuing operations over North America on July 4, 1976 as a grim kind of KGB 
"Bicentennial Gift” to the United States. Here's how it is done with several 
interferometers. 


"First, the interferometers can deliberately make "high pressure areas" (cool the air so it 
shrinks and its "footprint" pressure on the ground increases because its density increases) 
and "low pressure areas" (heat the air so that expands and its "footprint" pressure on the 
ground decreases because its density decreases). Well, if one makes the highs and lows 
where one wishes them, and judiciously and somewhat slowly moves them along a given 
path, these highs and lows will entrain the jet streams and thus "steer" the weather. 


"So if you wish a very cold snap or attack, go up into Canada and start these actions to 
steer down some streams that bring some very frigid air. Establish other highs and lows 
judiciously to "block" or "slow" other jet streams and flows as desired. In this way, one 
can pull the "large cold air masses coming down from Canada" deep into the southern 
U.S. at will. They do it regularly. If you wish an ice storm, add an additional current of 
warm moist air you bring up (steer up by using artificial highs and lows) from the ocean, 
Where they meet, you will get freezing rain, then sleet, then severe icing accumulating, 
This type of attack does rather large damage to the struck area." 


io Aww carthehangestv com/ufiv0209yandor htm. 


Whole websites have now sprung up showing weather radar anomalies which may well be 
indications of scalar weather engineering. One list of over 500 images is here, Cheniere hi 
own collection here. 


In another section at Cheniere are many photos of cloud anomalies which reveal the underlying. 
grid along which the clouds are forming or un-forming. Bearden relates a startling incident in 


these clandestine ongoing "weather wars." 


"During the spring of 1986, abnormally strong Soviet weather engineering occurred over 
the U. S., causing a drastic drought in the southeastern U.S. This drought was broken by a 
colleague who used an extremely powerful scalar EM device to redirect jetstreams. A 

most unusual and unique signature of the "blocking" against the Soviet scalar EM actions 


resulted: Two huge circulations developed in the atmosphere, clearly showed as two 
adjacent giant "holes" in the swirling cloud cover over the middle and eastern U.S. 


"Between these two giant holes, the cloud circulations formed a stream of elouds, moving 
to the south, looking very: much like a giant vertical "bar" of a huge "Y -shaped" cloud 
Пол." Several national weathermen commented on this unusual pattern, which had not 
been observed before. The pattern continued, day after day, as the blocking continued." 


* On the weather maps. 
Вир Акм chenicre org/books/analysis/istory hum. 


Tesla Howitzers in Earthquake mode 
How to Make an Earthquake 


"Here's how you initiate a very large earthquake with such weapons. Take a convenient 
fault zone of set of them. Focus the interferometry on the fault zone, in the "diverging" 
mode, and deposit EM energy there in the rocks on both sides, increasing (slowly) the. 
stress in the rocks by the reverse piezoelectric effect (deposit excess energy, get crystal 
mechanical movements), 


"Do it slowly, and the stress will build up to large pressures well-above a plate slip 
minimum energy required. At some point, the rocks yield and one or both sides "slip" and 
move rather sharply, giving a very large earthquake in that zone. 


"Do the same thing down in the earth (remember, LWs easily penetrate right through the 
earth and ocean at will, and so the “interference zone" focus can be inside the earth or 
beneath the ocean, at will. 
"Anyway, focus this thing down to where the active part of the volcano is still 
slumbering, down where the hole in the plate has been made. Keep increasing the 
deposition of energy in the magma itself, and eventually the increasing pressure from 
deep within that volcano, underground, will cause an eruption. Build the energy slow, 
and the eruption will likely be much larger." 
Yugoslav Earthquake, Followed by Cold Explosion 
Strange Characteristics of Iran Quake, Sep, 1978 

Tesla Howitzers in Tesla's "Big Eye" mode 


How to make a Big Eye in the Sky 


By using longitudinal wave interferometry in a weakly endothermic mode a new kind of "radar" 
is now possible, one which can look right through the earth and oceans. Because the endothermic 


mode extracts energy from the distant target, a pattern of the target area can be scanned for in the. 
returned energy. 


"Thus the receiver produces a representation of the energy extracted from various 
locations within the distant endothermic zone. By displaying the received signals 
оп an appropriately scanned screen, a representation of the distant scene in the 
intersection zone can be created. Indeed this is a special kind of "microwave 
interferometry," and — with modern techniques — the imagery obtained might be 
surprisingly good. With development, it might even become as good as the image 
presently obtained by side-looking acquisition radars. 


Interestingly enough, since scalar EM beams will easily penetrate the earth or the 
‘ocean, one can also look beneath the earth or beneath the ocean with this type of 
scanning scalar interferometer, 


"The importance of this capability to strategic and tactical reconnaissance is 
obvious, Camouflage, cover, and concealment have no effect on such a system. 
One can easily look inside buildings and into underground facilities. With a small 
system such as this, the U.S. Marines at Khe Sahn would have had little difficulty 
locating the tunnels continually dug under the perimeter by the Viet Cong. And 
targets under jungle canopies are directly visible." 


Bearden руль cheniere.org/books/ferdelance/e42 hm. 


Tesla Howitzers can destroy all life on earth 


How to Make a Storm on the Sun!! 
(Just make a big mistake with your Tesla howitzers) 


The deepest dangers of the use of scalar weapons are frighteningly pointed out by Bearden here 
Where he considers that the sun, earth and moon (actually the whole solar system) is a delicately 
balanced arrangement of scalar (longitudinal) EM radiation. There is a scalar connection 
between the earth and the sun, which are both giant dipoles gushing energy in the time domain. 
Big scalar events on the earth could alter this balance causing true catastrophe. 


"Indeed, a solar response could be stimulated so that the Sun would violently belch and destroy 
our biosphere, among other effects.” 


Unrestrained scalar warfare could cause huge solar storms? To realize that human activity could 
actually affect the sun itself is truly mind boggling. 


Bearden goes on to say: 
"Accordingly, use of huge scalar EM weapons is a double-edged sword. Unless carefully 


employed, use of the weapons could cause a terrible backlash to the user as well as the 
victim, and even accidentally cause the destruction of the earth itself. It is not accidental 


that in 1960 Khrushchev stated that his new fantastic weapon could -- if unrestrainedly 
used -- destroy all life on earth. 


"This appalling backlash potential is apparently what prompted Brezhnev in 1975 to 
make so strong an effort to get agreement to outlaw the development of "new weapons of 
mass destruction" more frightful than the mind of man had even dreamed of. Gromyko 
even introduced such a draft agreement into the proceedings of the United Nations, The 
first article of the draft agreement indicated that the nature of the weapons referred to 
would be negotiated. Sadly, the entire Western world did not even know what the 
Russians were talking about." 


htp:/ vow cheniere org hooks ferd dum 
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3b. Tesla domes provide near-perfect defense shield. 


(Slide from Cheniere.org) 


The Tesla howitzers can be used in a nearly impregnable defensive mode whereby they throw up 
a dome (Tesla Dome) or a sphere (Tesla Globe) of highly powerful electromagnetic energy, 
enough to "dud" or destroy missiles which try to penetrate them. Once again, this energy is not 


TESLA TURBINE: 


going through space from the howitzer, but being made to emerge from the local vacuum at the 
location of the shell, KGB tests of these domes have been witnessed by airline pilots around the 
world. Bearden gives many examples of the Tesla domes being sighted around the world in his. 
briefing paper "Fer-de-Lance." (Russian dome test, another globe incident, yet another globe 
test). These giant electromagnetic domes can be hundreds of miles across, or narrowed down 
‘more to total impermeability. 


"Such a shell may be several hundred miles in diameter at the base. The enormous energy 
required to form such a defense shell is obtained by a "scalar power tap" into the molten 
core of the earth itself, as previously explained. In late April/early May of 1985, 27 such 
"power taps" were placed in the earth by the Soviets. If each tap is capable of powering 
four to six large scalar EM weapons, then the Soviet strategic scalar EM arsenal contains 
over 100 monstrous superweapons capable of generating exothermic explosions, 
endothermic explosions, engineering the weather, locating and destroying underwater 
submarines, detecting and destroying ballistic missiles shortly after launch, detecting and 
destroying long range strategic bombers as soon as they are airborne, etc." 


http:lfarww.cheniereong/books/ferdelance/sS2. hm. 


By using nested domes one can protect the domed area even against nuclear radiation 
itself, Tesla globes can be used to hit airborne targets by simply placing a globe of any chosen 
size in the flight path of the incoming missile. It does double duty because the missile hits it 
going in, and then the rubble hits it again going out the other side. 


While the U.S. persists in its useless boondoggle "missile defense system" by shooting a mi 
with a missile (missiles which would already have been "dudded" by the Tesla howitzers), 
between the domes and the globes the Russians (KGB) have in hand (operational) a nearly 
perfect missile defense system. Someone should ask the Secretary of Defense if the U.S. Tes 
domes are in place, And over which cities? How powerful are our American Tesla dome: 


Bearden cites a number of examples of these domes being tested around the world: 


March 20, 1969 | March 24, 1977 | August 17, 1980 | June 17, 1966 | June 18, 1982 | June 22, 1976 


In a slide from the Fer-de-Lance briefing it is shown how the "woodpecker grid" itself also acts 
as a sensor, detecting any missile launch anywhere, and how the howitzers can respond instantly 
by delivering a blast to exactly the right coordinates, right along the channels of that same grid 

which is feeding the location information about the missile launch. This certainly beats "trying to 
hit a bullet with a bullet." Especially since YOUR bullet would probably be instantly inoperable 

in a real scalar war situation. 


3c. Rogue Groups in the government 


Bearden fears that these scalar electromagnetic secrets may have fallen into the hands of what he 
called secret "rogue groups" within the labyrinthine depths of the black-ops special-access 
domain of the secret government. "In the extreme, such a deep black program can even become a 


"captured" program," he says, "which is totally in the hands of rogues and no longer reports to or 
is bound by the dictates of the parent government.” 


"They have their own agendas. And being rogue groups, they may well bring in 
unethical, immoral tricks: assassination, bribery, entrapment, disinformation, plausible 
deniability, etc. A certain percentage of a highly secret rogue group will wind up using all 
these things and more, It's a human characteristic, the old primate dominance game, Only 
now disguised and hidden under deep classification. 


"In highly classified groups, these groups are greatly enabled to joust more widely, 
unethically, and immorally because it is so deeply hidden. So very deep classification 
evokes the growth and intensity of rogue groups. It's the old Power corrupts, and 
absolute power corrupts absolutely’ routine. .. Due to loose formation of rogue groups 
inside such programs, they may have dual or triple purposes, may not operate under very 
much legitimate government control at all, and may operate specifically for the purposes 
of the rogue group or groups that have gained control." 


"The involvement of at least some rogue groups, some being "cowboys" who operate 
well outside all laws and ethics, could also result in such things as assassinations, 
clandestine testing on individuals without their consent, ete. In short, it could account for 
what seems to be actually occurring. " 


bhup/Avww,cheniere org/explore?420articlesimind™20contro13/p05 him 


3d. World War II has already begun 


Because it is now possible to cripple the power grids and electronics of any nation, that nation 
could be reduced to economic ruin without ever firing an actual "shot." Without electricity Wall 
Street cannot operate. Without electricity you quickly need martial law. One no longer needs to 
wage a conventional war anymore at all. There are now lots of new ways to bring any nation to 
its knees. 


"We are at war, whether we like it or not. And we are going to have strategic strikes on 
an unparalleled scale for us. Pearl Harbor was nothing compared to what is coming down, 
once we consider the "augmentation" and such. 


"When that factor is considered, then it's a totally new ball game on replacing the power 
system, There isn't going to be much choice; the old one is going to be destroyed or so 
badly crippled that it will collapse the U.S. economy in a way we have not seen since 
1929, Of course, in such a case hitting us, we will be under martial law, the works, 
everywhere. For one thing, it's the only way you can keep the cities from imploding from 
within, by the criminal element, looting, robbing, killing, etc, Simply wait and see; it's on 
the way." 


Although Bearden has for years decried the "scalar-gap," and chided the military for 
falling so far behind the Russian KGB in the field of scalar electromagnetics, recent 
statements indicate that things may at last have changed somewhat. 


"In the new war, the first phase of WW Ш has already been completed. Hence President 
Bush's recognition that this is a total war, and has to be taken to the enemy no matter 
where he may be hiding or in what sanctuary or in what foreign nation. This is an entirely 
different war than anything the U.S. has ever fought in its history. And before it is over, it 
is going to kill more Americans than have died in all the previous wars in our history. 

The news media and the public have not yet recognized that awful situation and 
predicament. Most are already thinking that, well, we won in Afghanistan so it's just 
about over. Instead, it has only just begun. 


"Anyway, that's a brief uptake on some of the weapon situation today. Some 10 nations 
or more now have LWIs, and five have the QPs. I'm still working on how many have the 
appalling negative EMP weapons, but would estimate 6 or 7 nations have them in one 
stage or the other, either deployed or in at least advanced development, And in my 
estimation, the Yakuza will have them within three to five years if they have to build 
them themselves, and quicker if they can buy them from the Russians, Chinese, or???" 


Bearden http://www cheniere ore/eorrespondence 0302024 him 


When he was asked the question "Does the government listen to Tom Bearden?” Bearden 


said: 


"Let me speak carefully. I am very satisfied with how I've been listened to in the quarters 
where the rubber meets the road. The West is no longer defenseless, not by any means. 
Cannot amplify it further than that.” 


bip: cheniere orglcorespondeace/0302023 him 


Bearden has briefed the government a number of times and the Cheniere website contains a great 
number of his graphic military briefing slides. 


3e. Are the Russians making "UFOs?" 


Scalar electromagnetics engineering opens the possibility of antigravity vehicles and 
“hyperspace travel." In other words we can now make our own UFO's! Of such scalar-powered 
antigravity vehicles, which have now become possible, Bearden has this to say: 


"We might expect to see such vehicles glowing. Their various surface features and 
mechanisms might appear to be glowing or revolving lights, etc. 


"They could exhibit incredible "aerodynamic performance," seemingly in the atmosphere. 
Actually they would not be moving "through" the atmosphere at all, but through a higher 
space outside each particle of atmosphere, 
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"They could seem to materialize and dematerialize, 
"They could seem to plunge into the ocean or rise out of it. 
"They could even seem to operate under the ocean or inside the earth itself. 


"Such anomalous vehicle performances have been seen all over the world, particularly 
since a few years after WWII. 


"It appears that one or more nations of Earth are operating such vehicles now in great 
secrecy. Our own "government" may even be one of these. 


"If so, it isn’t our true "government/government." Instead, it's the "control 
group/government.” It's government at the operational level, but at higher level it belongs 
to certain control groups who have penetrated our government's vitals and taken over all 
such projects." 


In an excellent article on her Earthfiles website, Linda Moulton Howe reports on the utter 
bafflement of Norwegian scientists over mysterious lights appearing in the valley of Hessdalen, 
Norway. 


She writes of the research there: "The results can be broken down into two groups: 95% are 
thermal plasmas and 5% are unidentified solid objects. The plasmas emit long wave radio 


a 


frequencies and strangely, their temperatures do not vary with change in size or brightness.” She 
quotes the scientists research summary: 


"1) most of the luminous phenomenon is a thermal plasma; 


2) the light-balls are not single objects but are constituted of many small components 
which are vibrating around a common barycenter; 


3) the light-balls are able to eject smaller light-balls; 
4) the light-balls change shape all the time; 


5) the luminosity increase of the light balls is due to the increase of the radiating area. 
But the cause, and the physical mechanism with which radiation is emitted, is currently 
unknown.” 


‘This would almost certainly seem to be another example of the testing of the scalar howitzers. It 
is baffling because, as Bearden points out repeatedly, Western scientists have limited knowledge 
of the scalar electromagnetic principles by which the howitzers operate. The Hessdalen scientists 
жеге completely baffled as to where the energy of these plasma balls was coming from. 


Ms. Howe interviews Massimo Teodorani, Ph.D., Astrophysicist, who released the report on the 
2001 Hessdalen sightings. The scientist speaks of the baffling phenomenon observed. 


"1 don't know how it is possible that Nature is spontaneously able to do that. Anyway, we 
deduce that the plasma is trapped inside a sort of magnetic cage and the magnetic cage 
closes around the plasma and keeps it fixed in some way, prevents it from expanding. But 
where does it come from? We don't know." 


By what we have been considering here, we can recognize the signatures of scalar 
electromagnetic engineering. If it is a Tesla howitzer, then the energy for the plasma balls is 
coming from the vacuum of spacetime at the very location of the balls themselves, triggered by 
scalar interferometers aimed through the woodpecker grid. 


‘These kind of balls can be used as marker beacons giving feedback for precision aiming of the 
howitzers. The energy of the marker beacon can be read back into the computers giving precise 
location information for pinpoint aiming. The target area can be very small, or widened out. 


‘There is a little movie of one of the Hessdalen plasma balls here. It would seem to be a clear 
documentation of a scalar howitzer marker-beacon. How many other current "UFO" sightings are 
actually the witnessing of Tesla howitzer tests? 


In fact there are a great many anomalous events of the past few decades which might very well 
be explained by the Russian testing of their longitudinal electromagnetic weapons. It would seem 
that the mysterious appearance of crop circles around the world could be accomplished by 
feeding a precise mathematical graphic pattern into the computerized aiming software and 
change the very molecular structure of the crops themselves along the lines of that pattern. The 


stalks fall over from the localized effect of the longitudinal waves. A plasma ball tracing 
patterns? Are they slyly sending a message to see if we are "getting it" yet? 


The "Cambridge Angel" - Made by Russian scalar plasma balls? 


Also see: Interview with Tom Bearden 


Attempt to Ban Energetics 
Weapons Worldwide 


= On June 13, 1975, in a major speech Brezhnev urged the 
United States to agree on a ban of research and 
development of new kinds of weapons "more terrible than 
anything the world has known." 

= On July 2, 1975 Brezhnev repeated his proposed ban on 
development of frightful new weapons, to a group of U.S. 
Senators. 

= Іп August 1975, Ponomarev called for a ban on frightful 
new weapons of mass destruction. 

= On Sept. 23, 1975 Gromyko presented a draft treaty 
agreement to the 30th Session of the UN General 
Assembly, for banning development of frightful new 
weapons. 


talking about! 


Ф ноте насен 


(Slide from Cheniere.org) 


4. Healing powers of longitudinal waves 


Healing via longitudinal waves, time reversal of cells (de-differentiation), Priore’s machine, Bearden's proposed 
"blanket" version, using the electric power grid for healing waves or for broadcasting disease pattems. Scalar 
Biowar. 


The good news! 


"Any sort of disease whatsoever - physical or mental - will be rapidly curable, simply and 
cheaply. It will be possible to reverse aging and rejuvenate the person. It will be possible 
to regrow limbs and straighten misshapen spines - and directly remove the causes of 
mental diseases and cure them as well. Lifespan will be staggeringly increased, without 
‘old age's debilitation. AIDS, cancer, leukemia, and genetic diseases will be completely 
conquered. The potential for a true golden era is upon us, for all humanity.” 


Bearden- bitp://twm co. az/bead_interview htm. 


Proof of the healing powers of longitudinal waves from the vacuum is seen in the work of 
Antoine Priore who produced longitudinal scalar waves using a gigantic glass tube filled with 
plasma. He himself did not understand why it worked or how it cured cancer in animals. 


"The Priore team cured terminal tumors, trypanosomias, and other dread diseases in 
laboratory animals in France, in the 1960s and 1970s, under rigorous scientific protocols 
by eminent scientists. The Priore project was funded by the French Government to the 
tune of several millions of dollars (equivalent). 

Бо explorepub.com/articles/energtics html 


Prior£'s machines concretely demonstrated a nearly 100% cure of all kinds of 
terminal cancers and leukemias, in thousands of rigorous laboratory tests with animals, 
‘These results were shown to medical scientists as 
early as 1960," 

р: cheniere ongorire/index hund 


Bearden has stated that the longitudinal EM waves can 
have a healing effect because they always come in pairs 
called "phase conjugate pairs" and one of the pair is 
time-reversed. This enables engineering of the waves to 
| "pump" the cells of the body (with waves from the time 
domain) and actually time-reverse the cells back to a 
previous healthy condition, The scalar cure of cancer 
does not involve killing the cancer cells but rather 
pumping them with time energy into a previous 
condition. I know, this seems miraculous, and is it not? 


Priore and his giant plasma tube 
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This healing power in the longitudinal waves of the time domain is a mind-boggling thing to 
face. It took me months to get through it, and to suffer the fact that the cure for cancer and AIDS 
was right there, in this new scalar electromagnetics technology, and that it has been kept back 
from the people for so many decades now 


Bearden has a great deal to say about the work of Priore, who himself did not understand why his. 
‘machine worked, Priore did not know about the longitudinal scalar waves of the time domain. In 
fact, Tom Bearden has supplied, at last, the missing explanation as to how that big giant two- 
story glass tube consistently cured cancer in animals 


"The medical implications are enormous. By just reversing the damaged cells back to a 
previous physical state, this gives a physics mechanism for controlled cellular dedifferentiation, 
in biology terms. Physicians will time-reverse diseased, damaged or aged cells back to an earlier 
healthy condition, including all the cellular genetics. Normal cells are just reversed to a slightly 
younger condition." 


"We believe this mechanism explains the revolutionary but baffling electromagnetic 
cures achieved by a team of outstanding French scientists in the 1960s and early 70s, 

working with inventor Antoine Prioré. In lab animals, cures were achieved for terminal 
tumors, infectious diseases such as trypanosomiasis 


"We hypothesize that this is the long-sought mechanism of how the living body heals 
itself. In short, the body's cellular control system induces cellular reversal by weak time- 
domain pumping of the damaged cells and the affected area. The cellular regeneration 
system performs all healing of cellular damage in the body: the immune system heals 
nothing, not even its own damaged cells) 


"For the first time medical science can develop as a science of healing rather than a 
science of intervention. And it will develop as a science of unlimited healing, since no 
pathogen can resist action by curved spacetime engines." Bearden 


Варум cheniere ong/iechpapers Vision%4202000%420paper doc 


Зее Priore's machine _ See Slides of how it works. 


Bearden has extended the Priore work, with the previously missing knowledge now in place, and 
designed a revised system (for irradiating the body with longitudinal waves) which gets rid of 
Priore's giant glass plasma tube and uses instead an antenna unit which surrounds the body. Не 
has also provided the missing explanation of how it works, There is an article from "Explore" 
magazine, Part I and Part IL 


In fact, Bearden has presented to the U.S. government a plan to use a portable version of a Scalar 
Healing Blanket where wire channels in the blanket act as a scalar antenna, which can both send 
and receive scalar electromagnetic waves. A two minute treatment of the waves is sufficient to 
restore the body to its earlier healthy condition, Thus even thousands could be treated easily and 
quickly in a biowar mass attack situation. 


RETRORADIATION WITH EMITTED TW EM WAVES 


Rocordors & Broadband Amps Broadband Antenna Unit 
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"To defend against things like anthrax attacks on our civilian population centers, we also 
have recommended to the U.S. Government the crash development of small, portable 
treatment machines—using similar "antiengine-forming" and cellular reversing "porthole 
technology”. [See Figure 13 on previous page]. Such portable machines could be 
developed cheaply and quickly, and present government facilities could be used to 
massively attack the correlate database production problem. "The portable treatment units 
could be cranked out by the hundreds of thousands and flooded down through emergency 
response agencies such as the police forces, the National Guard, emergency hospitals, 
emergency response teams, etc." 


Bearden р: cheniere.orp/explore^i0artiles/mind*i20controli/pO4 htm. 


The Scalar Healing Blanket would fit into large suitcase, It has three basic parts, the longitudinal 
wave generator, a laptop computer, and the antenna-blanket. The plan was a stroke of Bearden's 
genius, but unfortunately it fell on befuddled government ears. "Unfortunately, so far the DOD 
[Dept. of Defense] doesn't even understand what the heck we're talking about!" 


Article "Healing with Energy": hup/waw.explorepub comv/aticlcsenerpetis html 


"We tried very hard in 1998 to call attention to the extreme national need for the most 
urgent possible development of a portable computer-controlled treatment device based on 
the experimentally proven Prioré methodology, but extended to a much simpler and far 
more rapid method of treatment. 


"Quick development of this technology could lead to a suitcase size device, capable of 
treating a patient in less than one minute, and stopping the symptoms and disease. 
progress cold, then reversing it. Three "less than a minute" treatments one week apart. 
would be required for complete cure. As an added advantage, partial reversal of aging in 
older patients would also be accomplished as a bonus, in addition to time-reversing the 
damaged and diseased cells. 


"The method proposed to the DoD in 1998 used normal EM in a peculiar way to force the 
body itself to make its own time-polarized EM waves, and pump every part of its cells = 
including the genetics — in the time domain. 


"Quite simply, we are going to be struck this way (QP spreading the immune systems of 
the populace plus professional smallpox, anthrax, etc. BW attacks on our population 
centers) and by other means we've spoken of in other papers and briefings.” 


Bearden Бир Аза cheniere ore leorespondence/021401. htm 


The Dark Side of the Force: 
Creating and broadcasting disease 


Speaking of the scalar wave induction of disease by longitudinal wave patterns Bearden refers to 
work by French scientist Kervran Russian scientist Kaznacheyev, who proved that any disease 
could be transmitted electromagnetically. 


"It works this way: the Kaznacheyev experiments (and others) demonstrated that any 
cellular disease or disorder can be initiated into cells at a distance, by electromagnetic 
means (albeit unusual EM in nature). The decades of microwave radiation of the U.S. 
Embassy in Moscow, was an ongoing set of "stimuli" to ping the U.S. system and, by its 
response, ascertain how far along (or if it was "along") in its knowledge of such weapons. 
The radiation was responsible for many health changes in personnel and for the eventual 
deaths of three U.S. Ambassadors." 


Bearden http://www cheniere org/evrrespondence021702a him 
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ронии 


Ina letter he writes, 


"Yes, the Kaznacheyev experiments were quite real; 15,000 or so in military research 
institutes in Siberia, As with so many other novel areas investigated and developed by the 
Soviets, most U.S. investigators just assumed normal EM, which is not what the 
Kaznacheyev experiments involved, and not what was carrying disease induction patterns 
from one cell culture to another in rigorous lab tests." 


How to "Broadcast" Diseases 
Longitudinal EM Biowars 


Bearden explains how the new quantum potential weapons can be used to induce disease-at-a- 
distance in a population, or to "spread" the immune system so thin that a conventional bio-attack 
would be greatly potentiated. By "broadcasting" virtual disease patterns over a population, the 
immune system is so overloaded by the presence of the "shadow" diseases that its effectiveness 
is thinned out. 


"In short, alter the internal wavestructure, and one creates a curved spacetime ‘engine’ 

that acts on mass in any fashion one chooses to design -- including initiate diseases 

Now visualize one of these vacuum engines’ or 'spacetime curvature engines’ that acts on 

mass to generate the exact effects produced by anthrax. (Or any other disease one wishes) 
Call the virtual state of a disease engine the disease pattem in the "shadow" state, just 

prior to becoming observable. 


"And the master cellular control system responds to "coming events that cast their 
shadows before". In short, it responds to the upper level of the "shadow state" of a 
disease, still in the virtual state! (Hey, virtual particles are real, virtual photons are real, 
virtual ST curvatures are real — just very fleeting, only for another to immediately arise). 
The exchange of virtual particles is known to generate all forces in physics anyway! 


"So the cellular control system responds to "shadow state" disease patterns, Enter а QP 
weapon application. Place a quantum potential weapon "area" on the United States, so 
that the entire populace is in it. The slowly introduce and bring up in the shadow state, 
the necrotizing fasciitis disease engine. At some point, the cellular control systems will. 
react, and order the immune system into action. In other words, immune system resources 
will be committed against this "immediately coming" enemy. Bring it on up a little, but 
still just in the shadow state. Voila! Humans form a bell-shaped distribution curve. And 
even if the structure of the QP fluctuates a little, fluctuating a bit stronger and a bit 
weaker, etc. A few of those targeted bodies will now actually develop necrotizing 
fasciitis. So far, just like the U.S. Embassy targeting, except a different "carrier" 


"But now there is an exact signature that this is what is doing it, and not normal vector 
carriers of disease and contact or exposure infection. The few cases of necrotizing 
fasciitis that break out will be most puzzling, They will be randomly scattered across the 
entire nation, and so few that the vector carrier and contact or exposure explanation 
completely fails.” 


"And that one happened, right here in the U.S., not so long ago. Check it out. 


"So carefully adjust the patterns for, say, 12 major terrible diseases, to that "adjusted and 
desired shadow state level”. Now add all 12 patterns into the internal structure of the. 
quantum potential. Now it has 12 shadow state disease engines in it 


"Place that one on a populace. The cellular control systems order the immune systems 
into action, and they now have to commit their finite resources to 12 different areas. This 
greatly thins the response an immune system can make to any one of those 12 disease 
patterns! In short, it "spreads" the capabilities of the immune system, which can be 
galvanized to great effort, but only can perform a small bit against each area. 


"Suppose one of those "galvanized" areas in the targeted populace's immune systems is 
anthrax. And suppose the bad guys now hit one or more of those cities with a 
professional anthrax attack, A former OTA study showed that a professional anthrax 
aerial spray attack against Washington D.C., dispensing 100 kilograms of anthrax spores. 
in the spray, will account for 1 to 3 million casualties. And that's in an “unthinned” set of 
immune systems. In the "thinned" set, one can at least double or triple, and even up to 
five times, that estimate. So conservatively, now there would be from 2 to 6 million. 
casualties. And even mild anthrax spray attacks in other "thinned" cities would also be 
amplified. 


"That one is being set up, or already set up, right now. There are other such 
"augmentation" setups also under way. 


"So the weapons alluded to by the SecDef in 1997 are already being employed. WW IIT 
has already begun, and our populace (and our scientific community) is blissfully unaware 
of it” 


Most of us can remember the strange outbreaks of the so-called "flesh eating disease." It seemed 
to break out here and there randomly with no known cause. Bearden believes this was a test of 
the newer quantum potential weapons which go even beyond the capabilities of the Tesla 
howitzers, 


"The Kaznacheyev "disease induction by novel electrodynamics" work is also the basis 
for the spacetime curvature engines (not EM signals!) carried by quantum potential EM 
biological weapons for distant induction of diseases etc. into the population of an entire 
nation or area, such as the U.S. 


"This quantum potential disease induction weapon -- capable of attacking an entire 
population of a nation or area -- has been tested several times in the U.S. at very low 
levels, in the shadow state only (we explain shortly) and it has a most peculiar signature, 
E.g., one test used necrotizing fasciitis (flesh-rotting disease) engines, 


"The disease ‘engine! was deliberately kept down in the ‘shadow state! (virtual state, just 
below the observable state) so that only a tiny bit of the populace with depressed 
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thresholds would "breach the observable threshold due to the population forming a bell- 
shaped curve as to the threshold level. The major signature of the test was that the cases 
of the disease broke out totally statistically and randomly, spread all over, without any 
"disease vector’ in between. 


"In short, it was not spread in any manner required by normal deterministic disease 
vectoring, but was a totally random set of occurrences. Several other diseases were also 
tested this way in the American populace, with precisely the same signature." 


Bearden рен cheniere ongleorrespandenee/021401 htm. 


"Apparently one planned use of such an augmented clandestine BW weapon will be smallpox, 
e.g. As you know, the Russians did develop smallpox for biological warfare, and even developed 
a new strain against which previous vaccination is ineffective. 


"The vast numbers of expected casualties, coupled with immune system spreading, are 
absolutely irresistible to the Russian mind. You can count on it that they have seen that 

the smallpox is already on site here, in the U.S. and in the hands of professional terrorist 
teams. Of course, the Russians/KGB will protest they have nothing to do with that! Yet 

likely the KGB will have flatly arranged it or at least assisted it. The capability for mass 
destruction of the nation is so lucrative and easy to achieve in advance, that they would 

never be able to resist doing it." 


Bearden р луз. cheniere orgleorrespondence/021401 um 


Bearden believes the Gulf War Syndrome involved the use of scalar technology to induce a 
disease state, as he stated in a 1997 interview: 


"TII say this Пацу, and I won't answer any further questions about it; the Gulf War 
Syndrome was induced... It was induced with this stuff. All the rest... was contributing 
factors that everybody's talking about... There are some deeper signatures, if you look 
into it very deeply, that show you exactly how it was done and the fact that it was 
induced. It was a test, It was a test of a very special kind of weapon I have not talked 
about yet. Anyway you can use it to create diseases." 


Bearden Лали co sz/beard. weapon him 


Besides using the woodpecker grid to target a population, the entire electrical grids of nations 
can be used as "channels" for disease patterns to be broadcast to all people near that grid. Your 
own house wiring can become an antenna, broadcasting these "shadow" patterns of disease, 
weakening your immune system. 


‘And here one faces the frustrating fact that the same power grids could be set to channel patterns 
which would keep the entire population healthy, rejuvenated, continuously bathing in the time- 
reversing old-age-defying energy of the spacetime vacuum. We have no idea yet of how long the 
human life span could be increased with this new technology. People might be able to live two 
centuries given full humane development of this technology. 


5. Psychoenergetics 


Mental entrainment, inducing hypnogogic trance, mind control, broadcasting thoughts and feelings, the Ant World 
education via EM [LW] mental download, the "Feelies," evolution in spirituality, "enlightenment machine?” Scalar 
churches? 


Psychoenergetics is simply using the scalar interferometers to manipulate and engineer the 
human psyche. To me it is the most mind-boggling and frightening aspect of longitudinal wave 
engineering 


The mind is electromagnetic in nature, and itself of the time-domain. It is not observable in 3- 
space. There is no thing you can point to that is the mind. As Bearden says, "The mind is time- 
like." 


The longitudinal scalar EM waves are also of the time-domain, By overlaying certain infolded 
patterns (oscillations in time) on the longitudinal waves, a thought or feeling may be made to 
arise in a person or persons who are in the interference zone (where the wave beams cross). 


The person will not notice anything, feeling that this thought or idea is his or her own idea. The. 
longitudinal wave pattern might be a wave of panic or fear that spontaneously sweeps over you, 
perhaps inexplicably. It could even be in the form of a sudden intense patriotism. It could be 
explicit words and phrases, which everyone would think they had thought of by themselves. Or it 
could be rage and hatred, angry and violent. On the other hand It could also be a continuous 
sense of docility and placidity. This is the brave new world of psychoenergetics and the coming 
"Mind Wars." 


Scalar Psychoenergetics in its most primitive form simply "entrains" all minds in the target area 
into a deep hypnogogic trance. In this state of mind people would be suddenly extremely 
suggestible, and would likely believe anything they are told, and would obey any orders 
‘Talk about winning the hearts and minds of the American People! 


ven. 


‘Tom Bearden makes me think of Paul Revere, who heroically conveyed important warnings for 
the sake of the new nation, But the words of the famous phrase have now strangely and curiously 
‘mutated into the once-inconceivable: "One if by land, Two if by mind." 


Indeed one strategy in a Mind War would be to simply take over the minds of the "leaders" of the 
enemy nation. The targeted leader would not be aware that anything was amiss, although he 
‘might begin to make unexpected changes in policy. 


‘And are, in fact, any of our "leaders" already having secret thoughts that are not their own? Who 
knows? Frighteningly, we can no longer be sure. The new sciences of scalar electromagnetics 
and psychoenergetics are even now plunging humanity into a sudden science-fiction-like world 
beyond anything in humanity's previous imaginings. 


"The Russians reached the point in the mid 1990s that they could take over control of a 
person's mind, with modified longitudinal EM waves including some time-polarized EM 
waves, and with a team of specialists (estimate 25-30 per transmitter, and one transmitter. 
and team per controlled person)." Bearden hitp;/ssw.cheniere.ore/misitime htm 


In a slide Bearden illustrates how a Scalar War would involve a psychoenergeties attack on the 
operators of the enemy scalar installation, entraining their minds into hypnogogic trance and 
getting them to shut down their systems. 


And ultimately psychoenergetic warfare goes to the very heart of human identity itself. For if my 
thoughts might no longer be "mine," then who and what am I? Can my very sense of being "me" 
be hijacked by some nefarious psychoenergetic scheme? Will the "secret government” eventually 
dictate directly into your mind how you feel about yourself? Or what you think you are? Or what 
you should do? 


How Does Longitudinal EM Mind Control Work? 


The physics of scalar psychoenergetics as expounded by Col. Bearden seems even more arcane 
and over-my-head than that of extracting energy from the vacuum. I can't understand it, but I 
look through it anyway. Each time another tiny understanding might occur, or a term might fall. 
into place. I know the mathematics is forever beyond me. 


Опе paper to begin with is “Mind Control and EM Wave Polarization Transductions" This is 
such serious stuff that Bearden includes a strong warning about misuse of this knowledge 
Psychoenergetics weapons can mentally maim and physically kill 


Warning! 


(From "Mind Control and EM Wave Polarization Transductions") 


"This article refers to experimental research techniques which can be detrimental or lethal 
in the hands of any but highly skilled, qualified experimental scientists proceeding under 
proper laboratory safety procedures. The purpose of this article is strictly for information 
to properly qualified and authorized scientists in certified laboratories. We do not propose 
or condone any use of these procedures for nonapproved practice of medicine without a 
license, Neither the publisher nor the author are responsible for accidents or outcomes in 
the use of these experimental procedures and techniques. Any researcher who performs 
these procedures and experiments is acting on his or her own volition, and is solely 
responsible for insuring safety, qualifications, and legality of the acts and their results 

We neither suggest nor condone unauthorized experimentation on human subjects. Such 
is a criminal violation of the constitutional rights of the subject under Federal and State 
laws, and is both illegal and immoral." 


Bearden ралу cheniere.org/explore™420articlesmind%20control1/p0 him 


After the serious warning comes the description of the paper. This is heady stuff for the layman. 


"Calling full attention to the special note above, in this paper we present a high-level 
overview of the novel electromagnetic nature of mind operations, mind and body 
coupling, and intent - the induction of physical 3-space EM energy changes into the brain 
and nervous system, and into every cell of the body, from the mind's time-like coherent 
operations. We summarize the time-polarized electrodynamics used to engineer and 
affect mind operations and the mind-body coupling loop. Transaction mechanisms 
whereby differing EM wave polarization’s can be transformed one-into-the-other are. 
presented.” 


Bearden р: cheniere.orp/explore^i20artices/mind*i20contral О tm 


I will leave it to the technically astute to try to understand the mechanisms of operation which 
are described in scientific language. But there are tidbits for the layman. Here he speaks of the 
difficulty Western scientists have in opening up to the "immaterial" (longitudinal wave) nature of 
the human mind. 


Western Science Remains Largely Materialistic 


"Ironically, most Western scientists are materialists and consider "mind" as a mystical 
and nonscientific concept. They tend to consider mind operations and functions either to 
be simply "meat computer" operations and functions, or at best to be very weak ordinary 
transverse-wave EM operations and functions in the brain and nervous system. This 
serious self-limitation exists because in the body we measure only weak TW [transverse 
wave] EM operations and functions correlated to biological behavior and brain 
operations. We simply do not know how to measure "mind operations" directly. 


"With no mind measurements possible and no instruments, it is understandable that 
Western science considers only the physical side of the mind-matter interface. 


"Presently our scientists do not measure the longitudinally-polarized EM wave operations 
and functions in the body and around it in nature. Few of them are aware that a 
maelstrom of such LW [longitudinal wave] functions exist in the body and in all of nature 
in general." 


Bearden Бр луз cheniere.org/explore™420articlesmind%20control1/p05 hum: 
Western methods of influencing the mind with EM waves have only used transverse waves, not 


the longitudinal waves of the vacuum. If only transverse waves are used one pretty well has to hit 
the target mind with a sledgehammer of waves. 


Western Science knows only transverse EM waves 
Brute Forcing Time Functions versus Fine Control Methods 


"Ironically, Western mind control researchers using transverse EM waves for mind 
control research, are using a brute force method of evoking and using vacuum engines 
(spacetime curvature engines) and a special form of general relativity, although they do 
по! appear to realize it. 


"While KGB scientists also use TW EM "brute force” TW waves when necessary, they 
do "imprint" or "activate" those waves with the desired internal LW and time-polarized 
EM wave and photon structures required to directly perform the mind engineering 
desired... Bearden 


"These "fitted brute-force models" certainly can be very powerful, and certainly can 
produce the exact results shown in the experimental verifications of the fittings. 
However, they do not of themselves allow sophisticated design for example of the 
necessary time-polarized wave assemblies for engineering the entire human collective 
unconscious simultaneously, or for engineering the entire collective unconscious of all 
species on Earth (i.e., Gail's collective unconscious), or even for precisely engineering 
the memory and knowledge base of an individual 


Bearden http://www. cheniere.org/explore"420articlesmind%20control1/p09.him 


‘The seemingly magical operations of psychoenergetics, sometimes called "psychotronics," 
cannot be achieved with ordinary transverse EM wave energy. But they are possible with 
longitudinal scalar waves because the mind itself is scalar in nature. 


"We note that all mind operations are time-like, i.e., they are comprised as scalar EM 
photon functions and scalar EM wave functions. Thus the mind is a very special kind of 
electromagnetic system, existing in the time domain..." 


Bearden htp; www cheniere.ore/explore*20arices mind*i2Ocontroll/pUR hun 
The engineering of the mind can only be accomplished with the waves of time. 


‘The course of psychoenergetics development necessitates the building of a vast database of 
settings and patterns which bring about given mental and/or emotional states. A kind of "gnome' 
of the psyche. Bearden describes the process of the decoding of this "gnome." 


"Now the scientists would perform many phenomenology experiments, making one little 
change at a time and profusely recording the data. Each time, they would establish the 
physical change(s) that occur in the body and/or the mental and emotional changes that 
occur in the mind for each spectral reinsertion back through the "ship's portholes". They 
would simply but painstakingly (over some years) build up an extensive database of those 
individual correlates, 


"In these experiments, the experimenters will eventually be able to provoke any body or 
mind change they wish. Strong emotion. Intense pain. Intense pleasure. Painful thoughts. 
Images. Memories. Perceptions. Dreams. Visions. Memory losses. Memory changes. 
Personality changes. Etc. The "delta" in the emission spectrum (the changes from zero 
reference spectrum) represent the precise totality of all mental, physical, organic, 
chemical, etc. changes and interactions.” 


Bearden р. cheniere.orp/explore^i20artiles/mind*i20controli/pO1 tm. 
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"A second stage in the research would be to test the correlates and porthole insertions 
upon a statistically significant cross section of ordinary people, and/or specialized 
populations (such as toughened soldiers). The program would evolve a highly complex, 
very effective, ever-improving science and technology of mind and behavior control and 
engineering mechanisms, complete with finished database and developed applications 
equipment.” 


Bearden http://www. cheniere.org/explore?420articlesmind%20contral3/p02 him 


Summing up his paper Bearden speculates on what the actual situation the science of 
psychoenergetics probably is. The intense secrecy with which this knowledge has been kept from 
the public has led to the current farce of the "government" pretending it all does not exist, and 
this secrecy may have now put us at great risk. 


"The implication is that in the West one or more highly classified, sustained, heavily 
funded developments in advanced mind control programs, probably exists and probably 
has existed for some time. Due to loose formation of rogue groups inside such programs, 
they may have dual or triple purposes, may not operate under very much legitimate 
government control at all, and may operate specifically for the purposes of the rogue 
group or groups that have gained control. 


"In a nutshell, that's what may be going on in the clandestine mind control projects in 
several Western governments, The involvement of at least some rogue groups, some 
being "cowboys" who operate well outside all laws and ethics, could also result in such 
things as assassinations, clandestine testing on individuals without their consent, ete. In 
short, it could account for what seems to be actually occurring. As also is "usual" in such 
а mess, one or more of the rogue groups eventually may become very powerful because 
their secret weapons are very powerful. They may become confident, thinking they have 
the "best in the world." They may actually believe they are ahead of the Russians... 


"Remember that, in every large and powerful human organization, the basis for rogue 
groups is power and secrecy. They are always seeking to increase their power, control, 
influence, prestige, etc. Nothing else. Patriotism and mission are—to rogue grou 
often just idle words. They have their own agendas. And being rogue groups, they may 
well bring in unethical, immoral tricks: assassination, bribery, entrapment, 
disinformation, plausible deniability, etc. A certain percentage of a highly secret rogue 
group will wind up using all these things and more. It's a human characteristic, the old 
primate dominance game. Only now disguised and hidden under deep classification.” 


"The Russians, with their additional knowledge of the actual mechanisms in the 
transforms, will be much more advanced than the West, because their fundamental 
psychoenergetics science is far more advanced, so long as we continue to use the old U(I) 
electrodynamics. Further, the Russians have decades of use of longitudinal interferometry 
beams to reach right through the earth and ocean and produce stringent EM effects at a 
distance. So they will also be able to do the same things here in "mind control" with LW 
[longitudinal wave] interferometers, through intervening mass 


Bearden Вир ел cheniere.orp/explore^i20articles/mind*i20controli/p0S htm- 
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Bearden cites two examples where he believes the Russian KGB tested the psychoenergetics 
capabilities of their scalar interferometers. One was the case of Captain Button in his А-10 
"Warthog" aircraft on April 2, 1997. 


"Over Arizona, Captain Button was thrown into a hypnogogie state, and his perceptions 
instantly altered and controlled. In his instant "dream-waking" state, everything seemed 
perfectly normal. His sense of direction was altered a bit more than 90 degrees, so he 
simply corrected and turned and "flew toward the range", actually flying off course by 
more than 90 degrees and ignoring radio contacts. He flew right on out of Arizona." 


"At one point he circled, probably thinking he was over the range, and he probably. 
dropped his ordnance there. Then he "flew on back toward home," as he thought in his 
waking dream state, until his fuel ran out and he crashed and died in the explosion— 
dream-thinking until he died that everything was normal. All the while, his sense of the 
passage of time was altered. To him, in his dream-thinking, dream-acting state, 
everything was normal and nothing untoward had happened. So the distant KGB 
transmitters and associated psychoenergetics team controlled him for over an 

hour. "Indeed, that was the exact purpose of the test: demonstrate control (at a great 
distance) of a skilled person performing highly skilled tasks." 


Bearden http://www. cheniere.org/explore"420articlesmind%20control3/p06 hum: 


The paper "Mind Control and EM Wave Polarization Transductions" ends with the most chilling 
and frightening possibility of all: the psychoenergetic engineering of the human species as a 
whole. 


The Ant World 
‘The Final Race for Direct Mind Control of the Entire Human Species 


"The KGB psychoenergeties weapons scientists—because of their direct measurements 
and detections (and use) of t-polarized waves and LWs [longitudinal waves] for decades 
—also understand that Jung's collective unconscious mind (of the entire human species) 
also has its own time-like operations and correlates, which one measures also when using 
t-polarization measurements and sorting it all out. The collective unconscious mind 
operations are buried several levels deeper inside the recursive Whittaker structuring 
inside the EM fields, waves, and potentials. "The KGB scientists also know that 
something very like Gaia — a collective unconscious mind for all species on earth — 
also exists, and they are striving to be able to sort out and measure that one as well. The 
Gaia operations are buried even deeper in the recursive structuring inside the EM fields, 
waves, and potentials." Actually, from day one, the Russian mind control scientists have 
had their eventual goal set upon this “deeper area of mind and possible mind control” of 
the entire human species. 


"Lam convinced that the KGB psychoenergetics scientists understand this deeper area. If 
they can learn to directly engineer the collective human species unconscious, they can 
then convert the human species easily into a sort of "ant" society, modeled along ideal 
Communism lines, except of course with an excluded "hierarchy at the top" running, 
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everything. The "ant society" — communist style — is still a variation of feudalism (all 
systems tend to feudalism or some form thereof). "The KGB psychoenergetics weapon 
scientists are seriously pressing on toward that very goal. In my opinion they are not very 
far from it right now. 


"Some versions of Russian mind control devices were used on Russian soldiers in the 
Afghan War to condition them for performance of merciless acts." 13 


Bearden http://www. cheniere.org/explore?420articlesmind%20contral3/p07.him 


More about "The Ant Worl 


Whether it is the Russians planning an "ant world" society or rogue U.S. black-ops groups 
withholding a great boon from human race, the secrecy on all sides around has allowed largely 
criminal elements to take over this technology while leaving the civilized elements in the dark. 
Openness and the spreading of this knowledge among good and decent people is essential, and 
for that we will have to overcome our frightened denial. 


"Meanwhile, rogue groups amongst Western clandestine mind control researchers will 
probably arise if they have not already done so. They will likely seek to increase their 
personal control and further isolate the programs from orthodox government review and 
from government and legislative control. They may even divert the research into highly 
illegal and unethical means, because it furthers their own rogue agendas. That is how 
clandestine U.S. government research can sometimes go sour, unless great care is 
exercised by the oversight committees in the House and the Senate. 


"Sometimes when rogue groups do gain control and total secrecy of a given new 
technological area, then what appears to be "U.S. government operations” do start to 
encompass a criminal and unethical operations, hidden usually beneath the deep veil of 
high classification, Also, if it's "scientific," no one is ever brought to justice, even if the 
"evil science actions” are uncovered and publicly revealed." 


Bearden http://www. cheniere.org/explore"420articlesmind%20control3/p08.him 


Like the huge energy of the Tesla howitzers, the ability to engineer the mind with longitudinal 
waveforms is a seeming "magical" thing which can be used for good or ill. Bearden envisions 
that further developments will allow something like the "downloading" of knowledge via scalar 
interferometry. Everyone could be highly educated, and quickly and easily 


In the conclusion of the paper "Mind Control and EM Wave Polarization Transductions" 
Bearden makes a plea to the nations of the world regarding the use of psychoenergetic 
engineering 


"Let us hope this great new area, already off to a bad start, can be bridled and steered in 
the direction helping and healing people, rather than killing or abusing them, The 
excesses in its bad use are a potent threat to all nations on earth. 


s 
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"Yet it can revolutionize medical science, education, communication, and psychology. 
We foresee the day -- perhaps 30 years hence -- when education will be accomplished by 
directly loading the software into the mind, Then in three weeks one will "load" a 
doctorate, say, in physics. In three more weeks on will also load a doctorate in chemistry. 
Another three weeks, in electrical engineering. Another three weeks, an MD And so on. 
When that happens then truly everyone on earth can be educated. Freedom from 
ignorance may well be another great freedom that is legally recognized. There will be no 
impoverished large groups lacking the education to find decent, productive jobs. 


"We urge all nations to use the principles involved: not for human abuse, but for healing, 
educating, uplifting, and life-expanding of every person on earth. If we do, we shall all 
have a far brighter future, Then we shall check what has started out to be the Sword of 
Damocles and turn it into the golden Millennium." 


Bearden http://www. cheniere.org'explore"20articlesmind%20control3/p08.htm 


(Perhaps after so many frightening topics a slight break is in order here to consider the lighter 
side of psychoenergetics. For example, what will be the ultimate impact on the entertainment 
industry?) 


The Feelies at Last! 


Psychoenergetics will be able to bring about at last, for better or for worse, Aldous 
Huxley's fanciful idea in his novel "Brave New World," an entertainment format which 
he called "The Feelies.” Those were something you went to, like going to the movies, but 
you would experience all the actual feelings themselves, as if the depicted events were 
actually happening to you. Although our "leaders" seem too dim to grasp what is going 
on in the world of scalar electromagnetics, it should not take some young Hollywood 
genius too long to understand that The Feelies аге now possible, and that the immense 
megabucks of potential profit more than justify heavy investment in bringing it to 

market 


One can imagine that first "Feelie" theater, "The Huxley" perhaps, a large comfortable 
area surrounded by nine giant screens (not just one screen!), which become 3D if you put. 
on your headset. And The Huxley is fitted with the finest sound, and oh, by the way, a 
modest sized scalar interferometer with computer. And there are one or more new tracks 
now recorded on the film next to the sound track. These are the digital patterns of 
thoughts, feelings, and ideas to be fed into the theater's interferometer. And these 
thoughts and feelings and ideas will be felt by the audience as if they were their own. 
thoughts and ideas. It is an entirely new art form. Psychevision. 


As important (and no doubt famous) as the actors would be the "feelers," those from 
whose minds the feelings were lifted in the original programming of the Feelie tracks 
Because, for example, Brad Pitt might be a good and handsome actor, but can he really 
feel it? Like the dubbing of foreign language films, it might be necessary to dub the 
"emotional track" using a deeper and more profound person's feelings, thoughts and 
ideas. 


It might even be engineered so that if you sat on one side of the theater you would feel 
like the hero, and on the other side you would feel exactly like the bad guy! What would 
that lead to? 


We have all cried at a movie some time, most people have, though they might not want to 
admit it. But this would be deep sobbing and a flood of tears, if the director so desired it. 
You would feel it at your core. Or, take a big chase scene, you would be terrified. They 
are breathing down your neck! You would be gripped by panic. 


For that matter, the whole genre of Horror-Feelie would be too much for many people to 
take, Do I really want to feel that an actual vampire is tearing at my throat with his 
fangs? 


А Religious Feelie would make you feel the exaltation of a saint at his prayers, or give 
you the definite feeling that you are Christ suffering on the cross. All the pain could be 
there too. The stickiness of the blood. The very feeling itself: "Why hast thou forsaken 
me?" Who among us could come up that despair for scanning? Had this been developed a 
bit earlier we might watch a documentary of, say, Mother Theresa, containing her own 
actual deep sense of compassion, which we would feel arising in us as our own. 


Then again, a Psychedelic Feelie could induce an LSD-like state and simply blow the 
audience's minds. 


Even in its simplest most primitive mode, the hypnogogic trance induction with its 
increased suggestibility, would completely alter the experience of even ordinary current. 
movie going. 


6. As it Stands - 2002 


"Anyway, it's presently a "Mexican stand-off" with the various parties maneuvering with 
check and countercheck. That is the real "balance of terror" that is held by such a fragile 
balance." 


"You can see the implications if such weapons fall into the hands of the radical terrorists 
Ordinary positive energy EMP shooters can be made fairly readily and cheaply from 
nearly just Radio Shack parts or surplus parts. It just takes some know-how... When and 
ifthe Yakuza [Japanese mafia] gets those (and they will, it’s just a question of time), you 
can begin to appreciate some of the turns this present terrorism and our war on it will 
take." 


Bearden http:/frvw.cheniere.org/ correspondence 021 7024, bm. 


The very thought of the building of one of these howitzers by "some lone-nut gunman" from 
Radio Shack parts makes one realize how serious it is for humanity to face the crisis it has come 
to. 


Once again, as at the dawn of the nuclear era, humanity finds itself at the crossroads of Heaven 
and Hell. As a species, we must stop and consider. And there is at least one real difference 

isit to the crossroads and the last: this time there is a very real possibility of a true 
“earthly heaven" on the Heaven side. 


The poor nations could come to a good life, Disease could be largely eliminated. Fossil fuel 
pollution could end. Global warming could be solved, and the weather could be managed in a 
humane way, bringing water where there is drought, and sunny skies where there is flood. Scalar 
interferometry would be there to avert any possible hits by asteroids or comets. Mars could be 
colonized and terraformed. Everyone would be highly educated through psychoenergetic 
downloading of knowledge. And the wisdom of the wise could be realized directly through 
scalar connection to their minds and hearts. 


‘These stunning sudden possibilities give me pause to think: if our species has reached this 
crossroads in such a short span of centuries, then surely other species in this vast universe have 
passed this way before and long ago. And of those who chose the path to "planetary heaven,” 
what is their life like now? It might be good if some of them were with us now, to guide us 
through this last struggle over this pesky old good-and-evil problem. It is our last chance to 
choose the path which benefits the whole species, and not just some elite group or faction. 


The Disclosure Project 


One person working tirelessly to bring to bring these technologies into the open is Dr. Stephen 
Greer of the Disclosure Project, which is calling for congressional hearings into the issues of 
UFOs and the free energy technology that was, perhaps in part, reverse-engineered from them. 


"Once abundant and nearly free energy is available in impoverished areas for agriculture, 
transportation, construction, manufacturing and electrification, there is no limit to what 
humanity can achieve. It is ridiculous — obscene even — that mind-boggling poverty 
and famine exists in the world while we sit on classified technologies that could. 
completely reverse this situation. "So why not release these technologies? Because the 
social, economic and geo-political order of the world would be greatly altered. Every 
deep insider with whom I have met has emphasized that this would be the greatest change 
in known human history. The matter is so highly classified not because it is so silly, but 
because its implications are so profound and far reaching. By nature, those who control 
such projects do not like change. And here we are talking about the biggest economic, 
technological, social and geo-political change in known human history. Hence, the status. 
quo is maintained, even as our civilization hurtles towards oblivion. 


"With the types of weapons currently in the covert arsenal — weapons more fearsome 


even than thermonuclear devices — there is no possibility of a survivable conflict. Yet in 
the darkness of secrecy, actions have been taken on behalf of every human that may 
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endanger our future. Only a full, honest disclosure will correct this situation. It is not 
possible for me to convey in words the urgency of this." 


Dr. Stephen Greer Вар uw. diselosureproject.ory/ES-Disclosurelmplications-2.him 


Greer and his team have assembled hundreds of witnesses, many of whom are military or €x- 
military, who are ready to testify to congressional hearings what they know about the covert 
black projects which have kept free-energy and antigravity propulsion technology secret from the 
people. 


Greer points out the need to regulate these technologies so they are limited to peaceful uses, but 
this is of course difficult when the government simply chooses to pretend they do not exist. In 
the meantime, as the President and the Defense Department continue the charade of war-as- 
usual, those scalar (longitudinal wave) installations which DO exist continue to fall into ever 
more sinister hands. And there is no reporter in the press brave enough to ask, "Mr, Secretary of 
Defense, what steps are you taking to defend our MINDS from attack by the big Russian 
longitudinal interferometers?” 


Longitudinal Interferometers are Proliferating 


In a later statement Bearden reveals that in fact the Yakuza [Japanese mafia] has already leased 
some of the interferometers with a nearly $1 billion "down payment" 


"After the collapse of the Soviet Union's economy, lots of things got available for lease ог 
purchase that would never have been under the old system. That happened in the 
resulting economic chaos. The Russian Mafia rose to prominence, as did some wheeling 
and dealing entrepreneurs who played both ends against the middle. 


"In that atmosphere, and in the need for money, the KGB allowed leasing of the earlier 
longitudinal EM wave interferometers to a consortium of the Yakuza and Aum 
Shinrikyo. They did this only after they had tested and deployed their great new quantum 
potential weapons. That class of weapon is the dominant weapon on earth. Five nations 
now have it: Brazil, Russia (KGB), China, and two nations friendly to the U.S. The deal 
to lease many of the earlier LWIs [longitudinal wave interferometers] to the Japanese 
Yakuza and Aum Shinrikyo was consummated at the end of 1989, with a down payment 
of $900 million in gold bullion as "up front" money. I don't know what the lease per year 
was and is, but probably something like a billion dollars a year. So the rogue Japanese 
acquired longitudinal EM weapons and that technical know-how. In fact, the Yakuza is 
producing certain kinds of those in its own facilities in Japan now." 


Bearden http://www eheniere.orp/correspondence/030202a him 


Personally, I am a little uncomfortable with the knowledge that the Japanese mafia may now be 
able to insert things into my mind. I'd like to sleep at night knowing that my dreams are my own, 
such as they may be, and not some weird fantastic visions cooked up by a criminal organization. 
This is a world emergency. 
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‘And in Bearden's analysis, it all comes back to the issue of energy. It is the energy crisis which is 
now provoking the current "oil wars," since oil production has hit the "Hubbert Peak" and will 
decline. And the electrical power grids must be replaced with scalar power as fast as possible, for 
these grids are now totally vulnerable to any possessor of longitudinal interferometers. They can 
all be wiped out in minutes. By anyone who possesses or controls a Tesla howitzer. 


"Anyway, in my personal view, we should have a national Manhattan Project right now, 
to develop decentralized electrical power systems taking their energy from the 

vacuum . . . The MEG is real and so are several other systems invented by private 
inventors and colleagues. АП these efforts should be massively funded and massively and 
quickly developed. The survival of this nation is going to depend upon it. . . . There are 
many other facets, but the major point is that our scientific apparatus and the public are 
still unaware of what a desperate struggle we have entered, since it was thrust upon us. 9- 
11 was a wake-up call. It was certainly bad enough, and one grieves for those lost. 
American lives. But I fear the worst is yet to come, and it is coming at us like a runaway 
train hurtling right down the track at us." 


Bearden http://www. cheniere.org/correspondence/021702a.him 


"The electromagnetic weapons mentioned by the Secretary of Defense in April 1997 are 
in terrorist hands also, including the Yakuza and Aum Shinrikyo. That rogue group 
leased those earlier weapons on site in Russia, from the KGB, at the end of 1989. The 
SecDef stated that such weapons were being used to initiate earthquakes, initiate 
volcanoes into eruption, and control and engineer the weather. Quite true, And presently 
there is a truly massive set of weather engineering operations going on over North 
America, from that rogue Japanese group manning the weapons in Russia, Some 10 
nations of the world now have the type of longitudinal EM wave interferometer weapons 
(which are what the SecDef was most probably referring to). There are other even more 
fearsome weapons, possessed by five nations. So a great deal of the state of the world is. 
not covered in the news at all, and will not be 


"We have been in an undeclared war of an eerie kind for some decades. That war seems 
now to have started to heat up also. The destructive capability of some of these weapons 
is awesome, and far greater than nuclear." 


Bearden http://www. cheniere.org/correspondence/021702a.him 


"In that sense, the first phase of WW III is already completed. Now we are only waiting 
for Phase П. 


"It is against that backdrop that I think one must "analyze" such things as how fast we 
will be replacing the power grid (it's going to go anyway, and catastrophically, the 
terrorists will see to that). And everything we have is critically dependent upon energy, 
from the economy to jobs to mobility, to the millions of trucks that transport our goods 
every day, etc. 


"As far as I am concerned, we are already late in declaring a great national emergency in 
energy, because of the coming destruction of the present energy infrastructure. The 
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scientific community should lead, follow, or get out of the way. The emergency is not in 
seeking "alternative but conventional" systems. It is in developing "energy from the 
vacuum" on an emergency, crash basis. 


"Unfortunately, everywhere I look I just see business as usual. Most Americans (and 
news media) seem to think, hey, Afghanistan is finished except for a bit of cleanup, and 
it's just about over) 


"It isn't. It has only just begun." 
Bearden http;/wv.cheniere.org/correspondence 021702a.htm. 


Beyond the Howitzers: Quantum Potential Weapons 
Do not use EM propagation through space 


As more and more nations acquire the scalar interferometers, Bearden speculates on the next 
generation of longitudinal weapons called "quantum potential" [QP] weapons. 


"The quantum potential weapons are presently only held by three nations: Russia (in the 
hands of the KGB, which is now know by its new name), Brazil, and the "friendly little 
nation." Red China may be working on them, but is just at the beginning. 


"The QP weapons have been highly reserved by the Russians. However, the complete 
extent of their capabilities is still being figured out. 


"The quantum potential weaponry (possessed by only three nations) is supreme, because. 
it uses multiply connected spacetime, and DOES NOT involve propagation of EM energy 
through space as does the longitudinal EM wave interferometers, 


Bearden http://www. cheniere.org/misc/ap htm 


"The operational deployment of full-scale strategic QP weapons on site in Russia 
occurred at the end of 1989, which is when the formal weapons first went operational. 
These weapons are not in the inventory of the regular Russian armed forces, but all 
research and development, manufacturing, deployment, an manning and employment is 
under the ruthless control of the KGB. Shortly thereafter (within weeks), the KGB leased 
many of their earlier longitudinal EM wave interferometer (LWI) weapons to a rogue 
Japanese group comprised of the Aum Shinrikyo and Yakuza." 


Bearden http://www. cheniere orgleorrespandence/021401 htm. 


In another paper, "Time Polarization - Significance and Weaponization," Bearden tells the story 
of how a KGB longitudinal wave attack was averted by the longitudinal weapons of a "friendly 
small nation." 


So as it stands, it is precarious. Not until the people demand an end of what author Jim Marrs has 


dubbed the "Rule by Secrecy,” can the people's representatives tackle the big problems of a 
worldwide ban on Scalar Wars and the shifting over to an essentially oil-free economy. 


49 


Latest Update from Tom Bearden - March 2002 


The whole situation is changing so fast that when I asked Tom to look over this article he 
‘mentioned the seeming contradiction when some of the above statements are taken together. At 
different times the information he has is updated so one has to keep а kind of running track. He 
‘was kind enough to clear up the confusion here with the situation as it stands as of March, 2002. 


"We knew of three nations having the QP weapons for some time. Then we found out last 
year that five nations had it. So that explains my using the figure "three" first (which 
represented what I knew at the time). Later I found out about the other two nations. 
China, e.g., only deployed its QP weapon this past year. So that explains the apparent 
contradiction between me using "five" in later papers and "three" in earlier ones. It was 
the best information I had at that time, Might mention that so the reader will understand 
the apparent discrepancy." Tom Bearden 


Emptiness is Full of Energy 


"The Tao is an empty vessel; 
itis used, but never filled. 
Oh, unfathomable source 

of ten thousand things! 


"Oh, hidden deep but ever present! 
1 do not know from whence it comes, 
It is the forefather of the gods." 


Lao Tzu -Tao te Ching 


Afterward 


Because of the extreme seriousness of the topics brought forward in this article, I asked Tom 
Bearden to look it over to make sure I had not gotten anything too terribly wrong or mixed up. 1 
did not want to pass on any misunderstanding of my own. | felt a little nervous writing to an 
eminent scientist, and hoped I had not presumed upon his time. 


But Tom was so kind as to answer immediately, and to my relief I had not gotten anything too 
terribly wrong. Here is his letter, in which he clears up a misunderstanding, and reports on his 
current health treatment, and gives a call to the young grad students to turn themselves loose in 
the whole new field of scalar electromagnetics and free energy. 


Subject: RE: Article on Tom Bearden and "Scalar Wars" 
Date: Fri, 22 Mar 2002 22:54:01 -0600 


Bill, 


Well, 1 must say I'm astounded at your persistence and hard work in congealing all that together. 
My compliments on a hard job quite well done. 


Couple tiny things: In the area mentioning Kervran and Kaznacheyev: Kervran was French; 
Kaznacheyev was and is Russian. Little typo of "spredding" the immune system. Should be 
"spreading" 


We knew of three nations having the QP weapons for some time. Then we found out last year 
that five nations had it. So that explains my using the figure "three" first (which represented what. 
I knew at the time). Later I found out about the other two nations. China, e.g., only deployed its 
QP weapon this past year. So that explains the apparent contradiction between me using "five" in 
later papers and "three" in earlier ones. It was the best information I had at that time. Might 
‘mention that so the reader will understand the apparent discrepancy. 


Otherwise, 


(в pretty accurate, 


Just now I'm letting the weapons take care of themselves; have to, as I will be recovering now for 
nearly a year from now after the heart attack last year and discovering that I had contracted 
 mycoplasia (the BW modified kind) in Canada in 1968. Finally got a test which confirmed the 
chronic mycoplasia (which I had for 33 years!). The stuff burrows inside one's red corpuscles, 
then draws nutrients from the hemoglobin, hardening it and reducing its ability to take on oxygen 
(by as much as 50% or more). The resulting symptom is loss of endurance (which I had for that 
33 years) -- the so-called "chronic fatigue syndrome". 


Many of the Gulf War Veterans who are sick also have it, though they apparently have other 
complicating factors as well. A very high percentage of persons with chronic fatigue syndrome 
also have mycoplasia. The treatment for the long-standing mycoplasma infection of that nature is 
to stay on antibiotics for a year. The only time the mycoplasma is vulnerable is when one wears 
out a red cell in normal usage, and the body makes a new red cell to replace it. The mycoplasma 
comes out of the dying cell to infect the new replacement cell, so it is exposed and vulnerable at 
that specific time and that time only. The antibiotics kills it at that time. Hence the necessity to 
stay on antibiotics for such a long time so it is continuously in your bloodstream (I've already 
been on antibiotics for over two months, and have at least 10 more months to go). We also take a 
little medical oxygen every day. 


Another symptom of the mycoplasma infection is the association of runaway fibrillation of the 
heart. To stop that, there are pills one takes, and they stop it. But they also further reduce the 
volume of blood pumped by the heart, so that this projects one right back into the hypoxia, dizzy, 
loss of balance, ete. Catch 22 situation; the fibrillation will build and cause heart attack, stroke, 
etc. if not stopped, and if stopped it puts you back in the hypoxia which can cause many things! 
With the conventional treatment, you're damned if you do and damned if you don't. Hence the 
need for a little extra medical oxygen, so you can take the "heart clamp" pill and stop the 
fibrillation, but also augment the oxygen enough to continue to survive without a stroke or some 
such. Interestingly, i's very difficult to even obtain a mycoplasma test, and Medicare fights you 
tooth and nail over paying for the oxygen. Either they will pay for it or I'll pay for it myself, it is 
absolutely necessary 


After a heart attack, one is treated in the heart clinic by specialists who are very caring and 
excellent practitioners, but know nothing of mycoplasma infection, so not consider it even a part 
of "heart disease", and who are rather puzzled when one has no clogging of the arteries, has the 
right count of red corpuscles (largely nonfunctional, of course, but there), pumps the right. 
amount of blood, etc. So they identify and treat only the runaway fibrillation, do not prescribe 
the oxygen -- and essentially place you on a regime as best they know, but one that is guaranteed 
to kill or maim you or turn you into a totally disabled person or human vegetable via stroke, 
paralysis, etc. Fortunately my family doctor will prescribe the oxygen anyway, though I may 
have to pay for it myself. Whatever works! 


However, I'm slowly improving little by little, working as much as I'm able to and trying to 
finish my book: Energy from the Vacuum: Concepts and Principles, and get it to the publisher 
for publication later this year. Hopefully the book will turn all the interested young grad students 
and post-docs loose in the free-energy area. They will not have to spend 30 agonizing years to 
get to where I am, and where a few others are, but can simply start here and go forward. Since. 
speed to develop energy from the vacuum is of the essence because of the world situation, I'm. 
‘moving on it as fast as I am physically able to. 


Meanwhile, working with the ATAS (Alpha Foundation’s Institute for Advanced Study), the 
IAS (15 authors) has now gotten about 20 scientific papers published in leading journals 
(Foundations of Physics, Foundations of Physics Letters, Physical Scripta, Optik, etc.) dealing 
with electromagnetic energy from the vacuum. Several more are either approved for publication. 
or in the review process also. So slowly we are getting it into the mainstream scientific literature. 
Hopefully it will be in time, but it’s cutting it close. 


Very best wishes, 
‘Tom Bearden 
Late update 
Massive display of longitudinal interferometers? 
UFO Fleet Taped Over Bedhampton, England 


Is this sighting a case of the testing of all the Russian (KGB) longitudinal interferometers at 
once? And coordinating their targeting through the woodpecker grid to a common place, as an 
exercise in making a massive scalar attack upon a given region? Was this a confluence of 
Russian Tesla howitzer marker-beacons? 


Certainly for a massive all-out scalar attack you would want coordinated movements of the tar 


areas of many howitzers at once, for you could then just cut a bloody swath across a wide area, 
all the howitzer blasts marching across the land in a kind of scalar version of the "scorched-earth 
policy." All ina line, blasting, and heat, and mind waves. Or you might want to put the blasts all 
in the same place for a truly horrendous destruction, And on top of that biowar on citizens whose 
immune systems have been weakened with the quantum potential weapons. This is the latest 
version of Armageddon. 


And should any madmen gain control of these weapons, any rogue group at all, and should they 


have some agenda to radically depopulate the world, to simply kill by the billion, the means will 
be in their hands to do so. 


Updat 


Motionless Electromagnetic Generator Patent Granted 


ПЕС patent granted 


This message is from Jean-Louis Naudin, the French scientist who succes 
Motionless Electromagnetic Generator (MEG) in France. He announces the 
patent to the MEG Builder's group at Yahoo. 


fully replicated the 
‘ranting of the 


- Original Message 


From: 
To: 

Sent: Tuesday, March 26, 2002 2:20 PM 

Subject: [jlnlabs] (Info) GOOD NEWS : The Tom Bearden's MEG IS PATENTED 


Dear ALL, 


тюки? 


hitptwarrecosearch comestaitestart Ниро 


Раш Baumann: Testatika Generator (Methemitha Group) 


Testatika Demonstration (4 August 1999) 
‘Translation by Stefan Hartmann < hartiharti.com > & Hans Holzherr 


From: Hans Holzherr 
To: Stefan Hartmann 


Recently, over 30 technicians and engineers (most of them retired) were allowed to visit the 
Methernitha group in Linden, Switzerland, where they witnessed a demo of the different Testatika 
‘machines. 


Here is a report from Hans Holzherr from Switzerland who was present: 
Hello Mr. Hartmann, 
‘To your questions: > Have you seen live a machine with a load? If so, what load? 


Lam referring in the following to the model with the 50-cm diameter disks. This machine was 
already running when the visitors stepped into the room, and was not halted during the whole time - 
- we were there for about 1.5 hrs. As a first load a 1000-Watt lamp was connected for 
approximately 10 seconds whose brightness did NOT diminish --- the corresponding sequence on 
the Testatika film is just an effect of the camera aperture's automatic adjusting to the sudden 
brightness! The second load was a U-shaped heating element, that Mr. Baumann handed to me. It 
became so hot within one second that I had to put it down immediately! What was particularly 
impressive was that while he pulled back one of the contact wires (that was with the lamp, I 
believe), a 1-ст long arc appeared between the output electrode and the connecting wire for 
approximately one second. The apparatus was under a plexiglass hood. Near the base it had two 
holes which Baumann used to insert the contact wires to touch the output electrodes. 


Ном do you think the high wattage is produced ? 
Good question! I'd love to know the answer, too! 

Did the disks slow down when a load was placed across the output electrodes ? 

1 did not notice that (nobody else did), but of course you tend to turn your look to ‘where the action 


(the lamp etc.) The disks turned with 15 rpm, which is quite slow. The spin rate was regulated 
‘magnetically. 


What general impression did you have ? 


It was really impressive! One can hardly believe it, with this slow rotation. In any case, this cannot 
be explained in terms of bare electrostatics in the sense of the Wimshurst machine. The perforated 
sheets seem to have a key function... Beside the pick-up and the drive electrodes there are a number 
of small plexiglass blocks with glued-on perforated sheets, whose function is unknown. 


As Adolf Schneider already mentioned, my colleague Bernhard XXX and I want to try to copy the 
principle experiment shown by Baumann — without much hope to find anything extraordinary, 
though. 


The device consists of a horizontal swiveling plexiglass arm with a small rectangular plexiglass 
plate at both ends glued to the lower side of the arm. The lower side of the arm is covered with 
perforated aluminum sheets (square holes), while the bottom of the plates is covered with brass wire 
mesh. Beneath each plate five additional plates are glued onto the base plate. There is also wire 
‘mesh between each pair of plates in the two blocks. From the mesh layer between the lowest plate 
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GOOD NEWS !!!! 


The Motionless Electromagnetic Generator from Tom Bearden is now PATENT 
granted on March 26, 2002 


ED US 6362718 


US Patent 6,362,718 : 
Motionless Electromagnetic Generator ( MEG ) 


Abstract: An electromagnetic generator without moving parts includes a permanent magnet and a 
‘magnetic core including first and second magnetic paths. A first input coil and a first output coil 
extend around portions of the first magnetic path, while a second input coil and a second output 
coil extend around portions of the second magnetic path. The input coils are alternatively pulsed 
to provide induced current pulses in the output coils. Driving electrical current through each of 
the input coils reduces a level of flux from the permanent magnet within the magnet path around 
which the input coil extends, In an alternative embodiment of an electromagnetic generator, the 
‘magnetic core includes annular spaced-apart plates, with posts and permanent magnets extending, 
in an alternating fashion between the plates. An output coil extends around each of these posts. 
Input coils extending around portions of the plates are pulsed to cause the induction of current 
within the output coils 


Inventors: Patrick; Stephen L. (2511 Woodview Dr. SE., Huntsville, AL 35801); Bearden; 
Thomas E. (2211 Cove Rd., Huntsville, AL 35801); Hayes; James C. (16026 Deaton Dr. SE., 
Huntsville, AL 35803); Moore; Kenneth D. (1704 Montdale Rd., Huntsville, FL 35801); Kenny; 
James L. (925 Tascosa Dr., Huntsville, AL 35802) 


Appl. No.: 656313 
Filed: September 6, 2000 


For some technical infc 


see my web site at : http:/jjnaudin. free. fr/html/meg,htm 


Best Regards 

Jean-Louis Naudin 

Email: JNaudinS09@aoLcom 

Main Web site : hp:/nlabs.ors 

Site France : http://jInlabs.multimania.com. 
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ck here to view patent # 6,362,718 
Patent Story on Rense.com: 
Rense.com 


MEG Scalar Energy Device 
Patented - Production Starts Next Year 


From Bill Morgan 
wmorgan@nycap.rr.com 
3-28-2 


Patent was granted on March 26, 2002 for "The Motionless Magnetic Generator," (MEG) US 
Patent 6,362,718, which is likely to become the first commercially available free energy device 
in history in about one year from now. The machine will provide free electricity from the 
vacuum, for the life of the device, which should be a very long life since it has no moving parts. 
You can see a picture of scientist Jean-Louis Naudin's MEG replication model at: 
http://jnaudin.free.fr/html/meg.htm. 


It has strong magnets, coils, and a controller unit with the electronics. Naudin made the. 
announcement to the MEG-builder's Yahoo group. The announcement has significance since the 
patent office has always been skeptical of devices which seem to "get-something-for-nothing." 
But according to the new science of scalar electromagnetics, the MEG does not break the law of 
conservation of energy. It's just that the energy is conserved in the fourth dimension, time, and 
not our 3-space world. 


‘The MEG provides electrical energy by tapping the longitudinal electromagnetic (EM) waves 
which exist in almost infinite abundance in the vacuum of space. This ocean of energy which 
permeates everything is sometimes called the "zero point" energy, since it remains there even at 
absolute zero temperature. 


Four inventors are listed: Stephen L. Patrick, Thomas Е. Bearden, James C. Hayes, Kenneth D. 
Moore, 


Tom Bearden has explained the operation of the MEG on his website Cheniere.org, and also 
speaks about the new fearful weapons that can and have been made using the same "longitudinal 
waves" of the vacuum, 


The complicated physics of how the MEG works is explained in the paper "The Motionless 
Electromagnetic Generator: Extracting Energy from a Permanent Magnet with Energy 
Replenishment from the Active Vacuum," which can be found at Tom Bearden's website: 


cheniere.org. (http://www.helpdall.de/energy/MEGpaper.pdf) 


The first MEG units to be produced for sale will output 2.5 kilowatts of free electricity. Forever. 
They should be in production about a year from now. Facilities for manufacturing the device are 
being set up in an unnamed "friendly nation." 


This free electricity will flow indefinitely, without much, or any maintenance. The units may be 
hooked together to provide more wattage, so four of them would provide 10 kilowatts. After 
some production experience units will be made which output 10 kilowatts each. With a couple of 
those units a house could get off the electrical grid. 


‘Tom Bearden, one of the inventors has said "I will admit that the chief scientist of an important 
experimental group in a large company was rather stunned at the type of output we were able to 


obtain. The MEG may look like just a transformer, but it is not, It is a completely different breed 
of cat.” This cat, it would seem, is out of the bag now. 


‘The ordinary EM waves we are familiar with are called "transverse" waves, to distinguish them 
from the new "longitudinal" EM waves of the vacuum. Bearden has explained in depth on his 
website cheniere.org that wherever there is a dipole (battery, generator, magnet) there is an 
unseen flow of longitudinal EM waves in that local vacuum, the only problem is in tapping that 
energy and "transducing" it to electricity. Bearden says that the problem with all the electrical 
circuits we have is that they are two-wire circuits, a loop by which half the energy goes back to 
destroy the dipole. In the MEG that closed loop is never made. So the dipole is not being 
destroyed 


Patents are not granted on devices which do not work, so in a sense this announcement proclaims 
a new era, The MEG device itself proclaims and proves that energy is abundantly available 
everywhere, for free. We only have to build the devices to tap it. MEG type devices could be put. 
into a car with an electric engine to make a truly fuel-less automobile. Electricity can be 
available in very remote places. People will be able to get off our very terrorist-vulnerable power 
grids. In an era of terrorism a highly dispersed power system would be most desirable rather than. 
our centralized systems, 


What is somewhat astonishing to me is the discovery by Bearden et. al. that time itself is actually 
compressed energy, and that this free energy is actually coming from the time domain, the ocean 
of longitudinal EM waves which fill the empty vacuum of spacetime. In fact, time is energy 
compressed by the same factor that matter is compressed energy: the speed-of-light squared 
‘Thus there is a new companion to Einstein's E-mc2. Can you say "E equals delta-tee-cee- 
squared?" The "tee" is time and delta-tee is change in time. 


А company has been set up to manufacture the MEG called Magnetic Energy Limited. 
‘The ramifications of free energy are enormous. The oil wars are not necessary. If we threw as 
‘much money at this technology as we are spending on the oil wars we would be free of the need 
for oil in less than a decade. With fuel-less cars air pollution will be greatly lessened. Third 
world nations can raise their standard of living eventually. And the energy is free. And it never 
runs out, 


I have put together a kind of "Bearden for Beginners" article which explains some of the basic 
concepts of the current state of scalar technology. 


Пин prablad one/pubvbearden scalar wars him 


‘The granting of the MEG patent is the herald of the new era of scalar electromagnetics, and the 
free energy which flows forever and never runs ош. 


Bill Morgan 
wmorgan(inycap.rr.com 


Do the magnets run down after a while’ 


Further developments: Tom Bearden clears up a question 


When the MEG patent was released many questioned the patent language which seemed to imply 
that permanent magnets of the MEG would "wear out" after awhile. 1 myself wondered about the 
same thing so 1 put the question to Tom, and here is his reply. 


Dear Bill, 
‘Thanks for the kind words; much appreciated. 


Tm not up to going on radio or TV, and won't be for quite some time. Still suffering from 
hypoxia, though very slowly improving, and will still be on antibioties for 10 more 
months at least (maybe longer). 


Obviously an extensive dialog developed between the Patent office and our patent 
attorneys. As best сап understand it, the Patent office accepts the fact that a permanent. 
magnet produces and emits energy, or has a history of accepting it. They do not appear to 
be at all cognizant of the broken symmetry of opposite charges, and hence of a dipole. So 
in their opinion (which seems to be vague), the magnet has to use itself up very gradually, 
or some such. So some rewrites were essentially required by the Patent office. 


АН сап say is that a magnet is a very durable thing, so long as you don't heat it up too 
much or shock it to much. Certainly one will make a good 20 years, and of course there 
are plenty of magnets that have been around awhile longer. 


That said, in our earliest experiments we did "measure" some such effect, or so we 
thought, until we found that a particular instrument was bad and giving erroneous 
readings. So with a new instrument, we have not observed since then any such readings. 


Ont of all that fuzziness came the inclusion of "using up the magnets gradually". So far as 
we are aware (after correcting those early readings on а defective instrument), we have 
seen no such measurements or effects since then at all. Nonetheless, just in case there is 
some very small effect in that respect, at least it's in there. 


Actually, as you are aware, capacitors and solid state components are the major concerns 
for failure, and any system does require maintenance, both periodic and whenever 
malfunction or failure occurs. The MEG is no different from any other device in that 
respect, so of course it will have a component failure rate and maintenance required from 
time to time, just as any other electromagnetic device. But without moving parts, it can be 
ruggedized and made very durable indeed, 


Please give Jeff Rense my regrets, and I do admire his work and his show. He's laying it 
in there. 


‘The depth of the scientific mindset against COP>1.0 is inexplicable, particularly when 
physics itself already has COP>1.0 validated experiments (such as Bohren's experiment, 


which outputs 18 times as much as one inputs by Poynting calculations), and it works 
every time. Any competent university optics lab can perform the experiment. Also, even 
the conventional texts admit that a charged capacitor or electret laid on a permanent 
magnet, so that the E of the cap or electret and the H of the magnet are at right angles, is 
а "free energy machine". That silly thing will just sit there and pour out Poynting energy 
S = ЕХН indefinitely. Years and years and years. If you wait just a single year, that silly 
thing has changed the energy density of a volume of space a light year in radius, reaching 
ош well beyond the solar system. Now that's a WHALE of a lot of EM energy that beast 
poured out in that year, and it will still be going strong and pouring it out at a steady rate. 
The charges and dipoles in original matter in the universe have been pouring out EM 
energy in that fashion for some 14 billion years, give or take a billion or so. Its also easy 
to see that, prior to Lorentz's ARBITRARY symmetrical regauging of the Maxwell- 
Heaviside equations, those equations prescribe both EM systems in equilibrium with their 
active environment, and EM systems not in equilibrium with it. The latter systems are 
permitted by the thermodynamics of open disequilibrium systems to perform five magic 
functions: (1) self-order, (2) self-oscillate or self-rotate, (3) output more energy than the 
operator inputs (the active environment inputs the rest of it), (4) power itself and its load 
(the active environment inputs all the energy, like a windmill), and (5) exhibit 
negentropy. That is a well-established thermodynamics. Lorentz arbitrarily discarded all 
such open disequilibrium EM systems in order to get simpler equations having analytical 
solutions and not requiring numerical methods. So he simply scrapped all the really 
interesting and challenging EM systems in Maxwell's theory. ARBITRARILY! 


That our scientific establishment continues to teach only that "half" of the theory, and not 
point out the rest to the young students, and not fund research into developing such 
systems that take energy from the vacuum, is simply inexplicable. It's a matter of total 
dogma, not science at all. 


But hopefully it is changing a little bit. At least now we cite chapter and verse when these 
things were done, and what they are, and the young grad students and post docs can go 
check the papers and make up their own minds. 


That is the real hope of the future: that we get a generation of young fellows, with 
excellent skills, who now know where all the skeletons got hidden in the closet, and 
understand that the electrical engineering model arbitrarily assumes an inert vacuum 
environment (falsified for more than a half century in particle physics) and a local flat 
spacetime (falsified for nearly a century by general relativity) 


Once they know that past history, and go read into what broken symmetry of opposite 
charges means for a dipole and for all dipolar EM circuits, they will set to and change 
that more than a century of error. In that case, we shall have numerous solutions to the 
energy crisis rather quickly, popping up all over. 


Good thing. It will certainly displace some great energy barons, but it will also free the 
populace. One can extract all the EM energy from the vacuum one wishes, anywhere, 
anytime, with ridiculous ease. One can produce that "electrical wind of energy” at will, 
by making a simple dipole and then letting it alone. The only energy problem is in how to 


E] 


then intercept some of that energy flow and "catch" it in a circuit, discharge it in a load to 
power it, and not use half the "caught" energy to kill that dipole that is gushing out the 
extracted EM energy from the vacuum. 


‘Tom Bearden 


END 
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1. THE DISCOVERY OF SCALAR WAVES 
Itall started in the 18^ century with a Scotsman named James Clerk Maxwell (1831-1879). 


He was a mathematical genius and his work led to the development of quantum physics which 
later led to Einstein's Relativity. Maxwell's equations linked electricity and magnetism and he 
discovered other waves that were higher than the normal hertzian electromagnetic waves. They 
аге positioned at right angles coming off the electromagnetic wave and are omni-directional, 
whereas normal hertzian electromagnetic waves are only measureable with normal equipment 
and travel in a straight line. 


They are also called gravitic waves because they belong to the gravitational field. (Please see 
glossary for other names for scalar waves) Maxwell's electromagnetic spectrum went higher 

than our 3D physical reality and into hyperspace where the fine indiscernible scalar waves exist 
(Maxwell said they flowed in the ether/hyperspace). Scalar waves are so fine that they are only 
‘one-hundred-millionth of a square centimeter in width hence finer than X-rays and gamma rays. 


They can also be manipulated into various types of modes and frequencies. 
When Maxwell died his work was interpreted by three experts (including Hertz) who set the 
foundation for physics, and they decided any wave that went beyond what could be measured 


with an instrument of that time was "mystical therefore worthless. 


n, standard physics (from then on) as a discipline, contained twenty 


1856 or 1857-1943) а Yugoslavian genius, who became a US citizen in 1891 
carried on with Maxwell's work. Tesla worked for Thomas Edison, who invented direct current, 
while Telsa himself invented altemating current, but the two men didn't get along well and parted 
ways. 


Tesla started up laboratories on Long Island and in Colorado Springs and learned how to 
harness scalar waves from one transmitter to another without using any wires. He received 


partial financial backing from JP Morgan, who owned the new electricity projects, but Morgan. 
‘wasn't interested in losing all his electricty business by allowing people to tap into the vacuum of 
pure energy (hyperspace) to get their own (what is now termed) ‘free-energy’ for no cost. At that 
lime Edison needed a plant ten stories high, taking up an entire city block to supply electricity to 
one square mile of customers. 


Tesla indentified what he called ‘Radiant Energy or 'Teleforce' in 1889. It was discovered during 
experiments that Tesla did to duplicate what the German Heinrich Hertz had done in 1887, 
proving the existence of electromagnetic waves. 


While copying Hertz's experiments, Tesla experimented with violently abrupt direct current 
electrical discharges and discovered scalar energy, a new force, in the process. In 1904 Tesla 
announced he'd completed his work using scalar waves to transmit energy without wires but 
Unfortunately when he tried to get support for it, a setback occurred. 


He was sued for his Colorado Springs laboratory electrical bill, and his lab was torn down. He 
жаз also sued for non payment of a loan from his lawyer and his financial troubles never abated. 


Tesla continued his work even though he had no money and he died penniless in a NY hotel 
room in 1943, although Preston Nichols in his book ‘Encounter in the Pleiades' claims a 
lookalike street vagrant was cremated in his place and there may be evidence that he was 
spirited away to the UK. 
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2. BEAM WEAPONS OF A CENTURY AGO 


Even though Tesla couldn't interest the US govt. in his wire-free scalar energy, the Russians 
and Germans asked him to work for them, but he turned them down. 


All was not lost, just two weeks before he ‘died’ he gave all his research to a young American 
physicist. Tesla's inventions were dangerous and not only did he discover scalar waves and how 
to use it to manufacture earthquakes but also he created a ‘Death Ray’, which has been likened 
to a particle beam weapon. (Particle beam weapons can shoot a laser one thousand miles into. 
space.) 


fter his death in 1943 the FBI was actively involved in suppressing many of Tesla's documents, 
including plans for his 'Death-Ray weapon capable of destroying aircraft and his earthquake- 
inducing machine, deeming it ‘top-secret lest it fall into the enemy's hands. But the Germans. 
had also invented beam weapons and used them during WW2. 


Captured from them (according to William Cooper) was a weapon that was capable of shattering 
4 thick armor at a range of two miles using low aimed, low frequency sound waves. There is 
also evidence that the Germans had scalar wave technology and they certainly had antigravity 
technology due to а UFO crashing in Germany in 1939. 


They back-engineered it and by 1940 had built themselves a fleet of UFO's in eight facilities all 
over Germany. The Russians, who took many Nazi scientists captive in Soviet occupied 
Germany in 1946, forced the German scientists to build them their own fleet of UFOs, which 


they called "СОЗМОЗРНЕВЕЗ and eventually they had built hundreds. 
The Nazi scientists also built the Russians scalar transmitters and particle beam weapons. 


Tesla also told people that he talked frequently to people ‘off planet’, so perhaps this was the 
source of inspiration for his inventions. Tesla used his scalar waves to create earthquakes and 
vibrate target buildings to pieces, even those nearby the target. He created the same effect with 
his massive Tesla coil transmitter and claimed that he was bouncing scalar waves through the 
earth's core to the antipodes and back to his transmitter site. 


‘A quite small 10kw generator energy supply of just а few horsepower rapidly allowed the build- 
up by resonance of milions of horsepower in the сой circuits of his ‘magnifying energy 
transmitter device. Sheets of manmade lightning would arc out of the circuit to earth grounding 
points or from the spherical aerial system. He electrified everything for miles, even people, and 
would produce fire and flames using scalar potentials (scattered, but harnessed particles from 
hyperpsace), especially to the antipodes (opposing side) of the planet. 


Tesla claimed his ‘Death Rays’ had a range of hundreds of miles, which were useful against 
aircraft and he stated that entire cities could be devastated by explosive EM transmissions 
across intercontinental distances to anywhere on the planet. 


‘According to the book ‘HAARP - The Ultimate Weapon of the Conspiracy by Jerry E. Smith, 
Tesla claimed his transmitter could produce 100 milion vols of pressure, with currents up to 
1000 amperes which is a power level of 100 billion watts. 


It could project the energy of a nuclear warhead by radio waves and any location in the world 
could be vaporized at the speed of light. Some say the Tunguska massive explosion in Siberia 
(stil unexplained, because a meteorite would have left a crater) on June 30 1908 was due to a 
test of this transmitter striking йв antipodes through the earth, There is evidence that Tesla's 
‘weapon was tested once according to Smith, 


The force of the explosion at Tunguska was estimated to have been 10-15 megatons of TNT, 
which Oliver Nichelson calculated Tesla's device could deliver. 


The blast fattened half a million acres of pine forest and killed two people, along with whole 
herds of reindeer and other animals. In 1907 and 1908 Tesla wrote about the destructive effects 
of this machine and he wrote about it again nine years later saying, 

*.. When unavoidable, the [transmitter] may be used to destroy property and life". 

1S thought that Tesla may have been trying to break ice at the pole, and may have overshot the 
target, as Tunguska is on the same great circle line as Shoreham, Long Island where Tesla had 
his transmitter. 


If the Tunguska explosion was on the same day as his experiment, Tesla never admitted it 
publicly. 


Harry Mason said that a 1938 press report stated Tesla's Death Ray would employ 50 million 
volts in a new form of ray wave only one-hundred-milionths of а centimeter in diameter and was 
based on an entirely new principle of physics that could produce a great repelling force. 


‘According to Harry Mason, an Australian, who invented another "Death Ray" was found shot 
through the heart in England in 1937. Tesla claimed that the device could melt any engine, and 
that if aimed at the тооп, would turn a spot on the surface to incandescence. Scalar waves сап 
produce a great repelling force on the atomic nucleus, bypassing the outer electron shells, 
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Paul Baumann: Testata Generator (Methemitha Group) 
and the base a wire goes to the two capacitors, which are connected in parallel . Baumann seized the 
arm with both hands and turned it about ten times back and forth (a full rotation was not possible, 
because the capacitors were in the way), then measured the DC voltage with a digital measuring 
instrument: 60 Volts. Then, as he short-circuited the condensers a loud crack could be heard. 1 don’t 
know if that already is an abnormal result. 


On my question Baumann replied that with metal foil (instead of wire mesh) the device would not 
produce that effect. 


For more information, Contact: leo@zelator.in-berlin.de 


"Back-Engineered Testatika" 
by 
Paul E. Potter 
http://website.lineone.net/-aarekhu/index.html 

(Copyright 2000) 
‘That the Swiss Methernitha group's Testatika machine is thought to be based on a Wimshurst. 
electrostatic generator, is only a sparse approximation of the truth — of the great multitude of 
electrostatic influence machines developed around the 1900's it more closely follows the charge- 


separation-and-collection system used by the 1898 Pidgeon machine [note 1] for its electrical 
circuit 


Its 5O-per-disc steel grilles or 'gitter-grilles’ are plainly unique to the Methernitha (see fig. 1) but in 
principle follow on from previous research and patents for corrugated sectors which were found to 
be more efficient charge carriers [note 2] than flat ones, and from a similar example in more recent. 
times of aluminium rods extending out like wheel spokes from an insulating hub of perspex [note 
3] 


Another unique function of these perforated grilles attached to the dises is how they induce charge 
from the rotating discs onto the special collecting pads, or 'tasten' antennae keys (which are also 
perforated — so as to more readily pick up charge); for in a Wimshurst you had conductive brushes 
or rails of sharp points which actually touched the discs or were placed very close to them, but in 
the Methernitha the charge has to be made to traverse a parallel air-gap to the pads and for this 
purpose the metal gitter-grilles are so designed to create miniature eddy-currents of charged айг 
which circulate in and out of the perforated metals surface charges, and are more easily bounced 
out to the collecting pads. This process is categorised as VARIABLE CAPACITANCE electrostatic 
generation. 


Careful note needs to be made of how the Methernitha uses its basically Pidgeon setup with regard 
to its neutralising rods (that equalise and stabilise the opposite charges — see fig.2), and how 
charges are picked up from one area and accumulated at others, so that the polarities of charge are 
distributed correctly to specific areas on both discs [note 4], 


And although there have been some fanciful claims, ог misinformation, that it uses all sorts of 
radioactive materials to achieve its pulsed output 1 most strongly believe that the auxiliary 
electromagnetic circuit, that wraps itself around the rotating discs, portrays a simple electronic 
approach; afterall, who would use radium radioactive emission alongside leyden jar capacitors ! 
Indeed, the more you look into certain elements of its construction the more they point to three main 
eras of electronics development, the 1900's, the 1920's and the 1950/60's. The authentic Methernitha 
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directly engineering or interfering with the components of the nucleus. 


Private research in USA shows scalar waves operate in a non-linear time dimension which is 
hyperspace, at any speed from zero to infinity, as they are not limited to the speed of light. 
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3. THE CONTINUATION OF TESLA'S SCALAR WAVE 
TECHNOLOGY 


Most western universities ignore Tesla's work due to a conspiracy to stop free-energy and anti- 
gravity technology, because of the loss of money for big business that would be generated by 
this, but Eastern European and Russian universities include itin their curriculum, which is why 
the U.S. didn't realize that scalar waves were being used against them, due to no equipment for 
detecting such waves, until they had been secretly attacked for ten years by the Russians using 
them since about 1960 when President Khrushchev announced "the Soviets had some 
superweapons". 


After the Russians shot down all the American space shuttles and satellites in 1977, the U.S. 
‘was completely at their mercy, Бу Russia openly flying cosmospheres aver the U.S., firing 
particle beam and scalar beam weapons developed with the expertise of captured Nazi 
scientists. 


Following this an enormous effort was made to develop beam weapons in the U.S. The F.B. 
had held all Tesla's scientific papers for several years after he was said to have died in 1943, so 
much of the research was unknown to the public when they needed it the most to fight Баск 
against the Russians attacking U.S. military targets and doing weather-engineering over 
‘America in the early 1960's. 


U.S. started up their own scalar transmitters in out of the way places like Australia, Alaska, 
Puerto Rico, Greenland and Norway using Tesla technology. However they also made particle 

beam transmitters at Montauk, LI, and Los Alamos, NM. One of the first places to house Tesla 

technology, and hence scalar weapons was Exmouth U.S. navy base in Western Australia built 
in 1968, and operative in 1969, where they had a free rein in the deserted Australian outback to 
practise 


Pine Gap, another U.S. military base in the center of Australia was another site which became 
operative in 1970 and has two scalar transmitters. 


Even though Tom Bearden, a nuclear physicist and scalar weapon expert, claims the U.S. was 
totally oblivious to the secret Russian scalar and particle beam attacks on them, which were 
never made public, secretly the U.S had their own weapons that not only used Tesla technology, 
but also from alien alliances, they procured advanced technology thousands of years ahead. 


However due to different factions at odds with each other in positions of power, the different 
U.S. government departments researched separately. (See The Secret Shadow Goverment - A 
Structural Analysis by Richard Boylan) 


One faction was time-travelling across the universe in the 1960's, compliments of the airforce, 


fighting wars in the future through stargates, as in the series StarGate SG1. The ‘official’ space 
program couldn't even get a satelite in orbit, but lied about that and the voyages to the moon to 
appear as if they were progressing. 


‘According to conspiracy researchers, behind many of these technological facilities were former 
Nazi scientists who were so clever at getting things up in space that they'd already colonized 
‘Antarctica, the Moon and Mars before the war was over! The Nazi's homegrown UFO. 
engineering plans were found in Germany after the war and there was a mad rush by the 
‘Americans, British, French and Russians to snatch the best Nazi scientific brains for 
themselves. 


‘According to the book ‘UFOs: Nazi Super Weapon?” by Mattern and Friedrich (written in 
Germany in the 1950's, but only published in Canada in the 1960's, because the German's 
daren't publish it) the Americans were the cleverest capturing many ‘prize catches’ much to the 
anger of the French, British and especially the Russians. 


The great American brain robbery of the enemy was so mind boggling that a special dictionary 
had to be made for the technical jargon of the aircraft industry alone comprising over 75,000. 
separate terms. Whole German factories, including every nut and bolt, models, drawings and 
prototypes were shipped to America, and to a lesser extent, the other Allies, but what America 
got in quality, the Russians got in quantity. 


The book claims that the Russians on 21st and 22nd Oct 1946 (in Soviet occupied Germany) 
sent heavily armed troops to haul out of their beds 275,000 German scientific specialists as well 
as their wives and all their children and took them to about forty locations in Russia. 


German factories awaited them, all dismantled and crated. They were forced to sign work 
agreements for five years and worked around the clock for three bowls of Borscht soup and a 
slice of bread daily. There would hardly have been a scientist left in Germany after the war, with 
а great exodus during the war as well to Antarctica and South America, where they carried on 
their anti-gravity research etc. in secret, underground. 


The Russians set them to work, 
= 40% on aircraft and jet engineering 
= 31% on aircraft design 
= 6.5% on radio and telephone 
+ 4.5% on pipelines 
* 2% on atomic research 
* 1.5% on television 


ick to Contents 


4. TESLA'S CROSSED SCALAR BEAMS 


In the 1920's Tesla created "Tesla Shields! from scalar waves which he claimed could defend an 
entire country against aircraft and shells by creating a barrier made of energy which they could 
not pass. 


The Soviets had access to all his work during their search for 'superweapons' to match the U.S. 
after the atom bombs were dropped on Japan. Tesla's papers were shipped to communist. 


Yugoslavia after he died in 1943, where they were easily accessed by the Soviets. By 1914, 
according to Harry Mason, Tesla predicted the electrical control of the atmospheric moisture and 
described how to do this with his magnifying transmitter and even how to control the sun's EM 
field and modify its effects on the earth using scalar transmitters. 


Also how to turn night into day to make sea and air navigation safer. He stated that it's possible 
to engineer EM shielding to stop decay from nuclear radiation because the decay was caused 
by interaction of the nucleus with a special ray emanating throughout the universe. 


Tesla said itis possible to stimulate the nucleus into explosive or rapid general transmutation. In 
about 1908 Tesla discovered that scalar energy, without energy loss, using an interferometer 
becomes bottled from the intersection of two scalar wave beams. By interferometer (crossed 
beam) techniques, giant standing waves can be combined to produce a focused beam of very 
great energy. 


This can then be used to produce earthquakes induced at distant aiming points. He noted that 
this could easily get out of control once it begins vibrating within the Earth and could actually 
cause the Earth to vibrate to pieces. His own had proved so powerful, that during its testing 
phase he destroyed it with a sledgehammer to keep Из vibrations from destroying his entire 
neighborhood. 


POTENTIALS' are particles which are unorganized in hyperspace, pure energy not yet released 
into the physical world. 


They can be hamessed into creating different frequencies of scalar waves and can be 
manufactured artifcially. This energy emerges and stabilizes only if the transmitters are at a 
higher reference potential than the interference (blending) zone. Ifthe transmitters are set at at a 
lower potential, the energy bottle re-emerges back at the transmitters where it has to be 
disposed of if the transmitters are not to be burnt ош. 


If two single frequency scalar electromagnetic (EM) waves, containing zero-vector and artificial 
potentials intersect, real observable electromagnetic wave energy results, though no EM energy 
has flown through the intervening space. Invisible waves of pure potential without any force field 
amplitudes, using artificial potentials seemingly do not exist according to conventional science, 
but this is because they are undetectable with normal detection equipment. 


Yet they can be manufactured by polarizing them or concentrating hyperspace into a river of 
force, which when merged using two beams, produces real electromagnetic waves. 


If the transmitter uses potential above that of the energy bottle, detectable energy emerges in 
that zone and itis called EXOTHERMIC mode. To extract energy back to the transmitter from 
the energy bottle, the potentials must be below that produced in an energy bottle. This is 
ENDOTHERMIC mode. 


If two transmitters transmit a timed pulse and the two pulses meet, then an explosion 
emergence or extraction occurs at the distant interference zone, depending on whether 
exothermic or endothermic mode is used. However there is no detectable energy flow between 
transmitters and the intersection of the two beams exist as locked in artificial potential in 
hyperspace. 


This supposedly doesn't exist. 


The energy flow between transmitters and intersecting beams does not exist in the intervening 


space physically as an EM force field, only as a locked-in artificial potential. If the wave 
transmission is continuous, the energy appears physically between beams as continuous. If 
multiple frequencies are transmitted on the beams, at the intersection a 3 dimensional globe 
appears as a bullet or shell 


Using pulse transmission an impulsive or explosive emergence of this energy form appears, but 
if using continuous mode a continuous glowing plasma form appears visibly. The impulse 
endothermic mode energy is extracted and generates a cold explosion or sharp cooling, and this 
сап sound like thunder. 


Extracting energy from the distant intersection of endothermic mode has to re-emerge at the 
transmitters, 


The Soviets use a "dump" method of temporarily capturing and storing in an accumulator the 
heat building up at the transmitters. A second howitzer in exothermic mode is used to focus 
energy into a distant dump site, often Bennett Island, north of Siberia in the Arctic Sea, where 
exhausts are continually observed by U.S. weather satellites. 


Several scalar waves sent from different transmitters may also be engineered to combine by 
interferometry to produce a plasma bottle of very high infolded or contained energy, with any 
desired light emission, shape, color and intensity. This ‘bottle may be moved around the planet 
at will (visible or invisible). The bottled energy may be released by a further specific 
transmission. It сап be moved into the Earth, through the air, or into the sea. 


It detonated" in the earth an earthquake is the result. In a building or a city a violent explosion, 
like a nuclear blast is the result. 


‘According to Bearden the molten core of the earth itself can have enormous energy extracted 
directly from it distantly and the Soviets can do this with slight variation, using scalar EM 
weapons. 


Scalar frequency pairs -12 khz apart are transmitted into the earth itself and they extract а 
gigantic electric current, which is tapped off and transmitted into incredibly powerful scalar 
weapons systems. The force of many Niagara Falls powers each weapon. Powerful transmitters 
trapping and extracting energy from earth's molten core can make very large spherical globes 
and hemispherical dames of EM energy. 


This shell can lit Dirac matter from the Dirac sea of the vacuum of hyperspace. 
Tests giving scalar howitzer signatures (also called Tesla globes) have been seen over the N. 
Pacific by jet airliners flying in and out of Japan, as well as deep within Russia by ground 


observers in Afghanistan and Iranian pilots. 
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5. RUSSIA’S ‘WOODPECKER’ SCALAR WAVE TRANSMITTERS. 


‘According to Bearden ever since July 1976, Russian scalar transmitters have continuously sent 
transmissions which disturb communication systems of the world in the 3-30 megahertz band. 


The noise is like a woodpecker pecking a block of wood, so they have been nicknamed 
‘Woodpeckers.’ The power of the enormous transmitters vary but he says they range as high as 
several hundred megawatts, and nominally 100 megawatts. Several nations have protested, but 
they stil continue to this day. The Russians just spread the spectrum to shift to other 
frequencies periodically. 


Two to three scalar over the horizon radar beams from these Woodpeckers can intersect each 
other aver USA. An intersection grid over the whole of USA is formed by waveform interference 
of two main Woodpecker beams. These beams follow the earth-ionasphere waveguide and 
curve around the planet. This is done to detect launched missiles and strategic bombers lifting 
off out of USA. 


However this massive Russian grid covering large areas of U.S. has other more sinister mind 
control operations according to Bearden, 


А phase-locked ELF modulation signal at 10 hz is often detected on multiple Woodpecker 
frequencies simultaneously. This modulation if sufficiently stronger than the Schumann 
Resonance (the frequency of the earth's natural magnetic field) can hypnotize brains into forced 
entrainment’ 


Human brainwaves are ‘synchronized’ to the Woodpecker signals, so that multiple coherent 
frequencies phase-lock into them. Bearden writes that multiple coherent EM frequencies are 
channeled into these entrained minds. He also says that what is termed 'Fourier expansions’ 
may be used іо attack specific portions of the brain geometrically. 


Bearden writes: 
"About 1950-1952, the Soviets developed [scalar] EM machines that could influence the brain 
and nervous system directly. This included the Lida machine, which can induce a catatonic state 
into a mammal such as a man, a cat, etc. U.S. scientists, obtaining one of these devices in the 
1980's, reported that it utilized a 40 MHz carrier, and produced unusual waveforms (showing the 
multiple frequency content). 


Since the U.S. scientists do not possess scalar EM detectors, they have no measurements or 
knowledge of possible scalar components in the Lida's output signal. According to one U.S. 
scientist, the device was used by North Korean interrogators in brainwashing U.S. prisoners in 
North Korea during the Korean War, and was highly effective.” 

It would appear that Russia did use scalar waves first in the early 1960's, but US soon caught 
ир, building scalar transmitters in Australi in 1968. 
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6. THE 1930s 


Bearden says in 1939, T.H. Moray in Salt Lake City, afler learning about Tesla's sea of ether (in 
the vacuum of hyperspace) built a specialized amplifier, which extracted energy from the 


It functioned as a macroscopic scalar interfereometer and collector and it produced 50kw of 


power without conventional input. The 55 amplifier curved local spacetime. After testing it, а 
Soviet agent destroyed the device, in which Moray had expended several hundred thousands 
dollars. He was never financially able to rebuild it. 


Moray and Tesla were the first two scientists to engineer scalar electromagnetics, 
electrogravitalion, local general relativity and thermodynamics. Tesla, along with Einstein and a 
man named John von Neumann worked together in the late 1930's to discover how to make a 
warship ‘radar invisible for the US navy for WW2. 


However when the transmitters were tumed on in 1943, the ship was wrenched into hyperspace 
as it lost its grip in time in what was called "The Philadelphia Experiment. 


It later returned when the ship operators, the Cameron brothers, ended up at the Montauk 
faculty, LI, forty years in the future with von Nuemann forty years older. They were sent back in 
time by teleportation to smash the ships generators and it remateralized. So major discoveries 
меге made after this on how time operated and this has been developed in secret by the U.S. 
government. 


It has progressed to the stage where time-tunnels can be created at specialized time-travel" 
facilities where people may now go all over the universe, arriving any time in the past or future. 
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7. THE 1940s 


When WW2 ended in 1945, Tesla's relatives petitioned Washington to receive seventeen trunks 
of papers and equipment he'd stored in a NY garage. 


In 1952 these were sent to communist controlled Belgrade and put into a museum where the 
Soviets got all the data. It is hoped that Tesla didn't leave the instructions for making his "Death 
Ray” in his papers because the Japanese among others went to research them at the museum. 
The Soviets built Tesla museums themselves, 


Itis also claimed that the Russians helped the Serbs in the Bosnian war with Tesla scalar 
technlogy to down U.S. helicopters. 


More good scientific fortune came for the Russians after Japan had atom bombs dropped on 
them in 1945. When Germany became under their control, they took Germany's radar scientific 
team to the Soviet Union. (the book ‘UFOs Nazi Secret Weapon?’ by Mattem and Friedrich said 
that Germans had already invented the atom bomb before the war ended.) 


These Nazi scientist had already advanced the theory of radar cross section and radar 
absorbing material. They were on the verge of discovering phase conjugate time-reversed radar 
waves, which led to scalar wave technology, according to Bearden 


The Germans did well in developing anti-gravity technology and if they'd succeeded in timing 
this six months earlier they'd probably have won the war, according to the German book ‘UFOs, 
Nazi Secret Weapon?’, which was written just after WW following the acquisition by the writers 
all the technical drawings and plans the Nazi ant-gravity engineers had left behind. 


Exactly the same UFOs they d builtin German facilities all over the country during the war were 
soon seen in the skies after the war, flying from the Antarctic base where they'd taken them 
before the war was aver. The engineering plans found by the allies in Germany showed what 
they'd made. Мает and Friedrich wrote of innumerable German inventions and after ће war 
the Americans threatened war trials if they didn't reproduce ай their inventions and they were 
given small food rations as an incentive. 


The Nazi scientists set to work at Area 5: 
created the U.S. space program. 


levada to build America's own UFOs and they also. 


They brought the Soviets up to date not only to the 20" century but to the space-age. U.S. 
Jewish communists spies helped Russia produce the atomic bomb. German scientists produced 
the Mig fighter planes, used to kil Americans in Korea and Vietnam, along with submarines, 
torpedoes, tanks, military rockets and the ‘cosmospheres’ (Russian anti-gravity UFOs) 


When the Germans protested in a group, they were shown documents in English by Churchill 
and Roosevelt granting the Russians the express right to utilize any German person as they saw 
fit. (bearing in mind Roosevelt also managed to cause the deaths of about 1 1/2 million 
Germans after the war in German concentration camps from diseases and starvation) 


fter the five years were up, if the Captured Nazis hadn't died, many were condemned to slave 
labor camps for life. 


They were also kept for another 2-3 years in quarantine, so they'd forget the projects they 
worked оп, not being allowed any pencils or paper, wrote Mattern and Friedrich. 


NAZIS IN ANTARCTICA? 


However all of the initial specialized German UFO scientists could not be found after the war. 


According to Mattern and Friedrich the Germans had their own UFOs in 1940 but they didn't 
have enough of a rare metal needed to make enough quantities to win the war with them. The 
Germans had kept exacting records of everyone in Germany, including how many Jews they 
killed. The allies, in 1945, ferreting out war criminals found 250,000 people had disappeared 
taking into account casualties and deaths from all different causes. 


‘According to Mattern and Friedich, the number unaccounted for remains constant and they 
claim they moved to Antarctica and South America using submarines and their own UFOs. The 
Nazis had forged U.S. dollar nates and English five pound notes so perfectly (using genius 
Jewish forgers), that the banks couldn't tell the difference. 


The World Monetary Fund found 15 billion dollars which shouldn't really exist 


The British had to withdraw the five pound note, after a wrecked German plane was found with 
300,000 English five pound notes complete with printing plates! 


The Nazis had secretly colonized Antarctica in 1937/38 after carefully taking 11,000 previous. 
photos for mapping. After the allies found out, they sent over 4,000 US navy troops to Antarctica 
оп Dec 2 1946. When Admiral Byrd landed there, the instruments went totally haywire and the 

performance gauges and altimeters behaved in a most erratic manner, forcing Byrd to abort the 


invasion, however he did manage to locate the Nazi base. 


It has since been said by the writer W.A. Harbinson, that the Nazis down there have 
superweapons which don't let anyone near. Other sources say a UFO greeted Byrd with а 
German speaking Aryan-looking alien, who'd somehow managed to land his plane for him, by 
removing gravity under the plane. He apparently spoke with the alien, who said he was from a 
race called the Aryanni 


Other sources say that the Nazis are in league with renegade Pleladians down there. 
Could the aliens at Antarctica be helping with the poleshift? 


In the article called "Fortress Australia it is said that Americans, together with aliens are using a 
HAARP transmitter to alter the magnetic field over the South Pole now and that they have 
already done this with the magnetic field over the North Pole. Many psychics who apparently 
‘channel’ Pleiadians have said Earth will ‘ascend’ to 4th dimensional frequency, that they they 
are ‘helping’ 


Billy Meier, a Swiss, who was contacted by a woman from the Pleiades named Semjase, 
claims that she said the Germanic peoples descended from Pleiadians. 


Other sources say the Pleiadians told Hitler the earth was over populated. Apparently Hitler was 
trying to save people with blood type А, which the Nordic type Pleiadians have. In Antarctica, 
some say Byrd dropped an American flag, others a bomb, but within forty-eight hours, four of 
Byrd's planes had been lost, so they went home. Maybe the Nazis developed a secret weapons 
from the alien alliances they are said to have now in Antarctica since they d been there from. 
194041? 


More on the Nazi colony in Antarctica can be found in Branton's book ‘The Omega Files' in 
which it says that Admiral Byrd's nephew called Dr Harley Byrd claims that Admiral Byrd was 
greeted by a collaboration of Nazis, grey aliens, Draco (reptilians), and rebel Pleiadians and 
even sasquatch, 


UFOs BEING DEVELOPED IN SECRET ALL OVER 
But safe to say that WW3 will be fought with spaceships and beam weapons, now that many 
other countries also have made their own UFOs, complete with all kinds of deadly weapons that 
соте from Tesla's inventions and allen technology alliances and crashed alien saucers. 


Could this be the Biblical War in Heaven’? 


The Russians now have hundreds of cosmospheres and it's unknown how many Nazi UFOs 
down in Antarctica, but apparently there are about two millon people there now according to 
Branton. Perhaps the Russian cosmospheres are still at odds with the Nazis in Antarctica as 
‘well as fighting the Americans - who also had former Nazi scientists create anti-grav craft at 
Area 51 after the war. 


The Nazis had also set up colonies in South America during WW2. 


Matter and Friedrich say that Argentina and Chile, as well as Antarctica were places where 
many Nazis escaped to because of a large German population and fascist leaders. In the (UK) 
UFO Magazine, Aug 2003 curious underground signals were detected in Argentina, with 


unnatural radioactive signatures, microwaves, levels of electricity and oscillations originating 
from the depths of the earth 


They were concluded to have come from machinery operating many km beneath, sending 
oscillations with alternating electrical waves. The area has strange swiftly moving lights, which 
then plunge into the ground. 


Could it be Nazis or aliens? Mattem and Friedrich mentioned an American man of German 
blood called Reinhold Schmidt and he claims he was taken away on numerous occasions by a 
flying saucer to the pole, with the crew speaking German and acting like German soldiers. 


However the crew leader claimed to be from another planet. He'd also spoken with German 
speaking Satumians. Preston Nichols claims that Hiller was in league with Pleiadians and also a 
Dutchman who'd seen Hitler in a field in Holland during the war conversing sometimes with 
aliens who'd landed and got out of their ships to meet him. 


Others say the Pleiadians deliberately crashed a ship in Germany in 1939 to give them а 
technology boost during the war because of the Germans being the same Nordic race as them. 


ARE NAZIS STILL BEING A THREAT TO THE WORLD? 
Also in time travel experiments at Montauk facility, Ц, run by aliens and Nazis, they were said (in 
the ‘Montauk ‘series of books by Preston Nichols and Peter Moon) to have sent technology back 
in time. 


‘Andy Pero claims in Vol One of this series THE UNIVERSAL SEDUCTION in the interview by 
Eve Lorgen, that he was sent back in time by Nazis working at Montauk, to both England and 
Germany to deliver drawings and communication devices and weapons made of 1940's parts to 
enable America to win the war. 


This could be a complex puzzle to solve with different timelines, іп operation regarding who 
really won WW? (in our present realty) because an American man named ‘Professor Phate 
claims he comes from another timeline running twenty five years behind this one, in which 
Germany won the war or called a truce and he claims that his U.S. government handlers switch 
him, using his soul, from one timeline to another as they wish. 


He says there is another whole new reality, running concurrently with this one, where there was 
по hippy revival and things are much different. The people at Montauk and their alien cohorts 
are manipulating different timelines from there, where apparently many converge due to the 
location of the world's gridlines which meet at Montauk. Each timeline/gridine contains a 
different ‘realty’ which can apparently be manipulated by technology. 


Our present reality operates at 435 MHz according to Preston Nichols, and the window 
frequency to the human consciousness operates at 400-450 MHz. 


‘Anew ‘realty’ is being churned out with a series of thought forms’ (emanations from the mind) 
transmitted from technology tuned to 400-450 Mhz. Nichols claimed that one day when he went 
to visit the outside Montauk grounds where all the transmitters were, things he saw were there 
опе minute and gone the next, popping in and out of reality. 


Parallel realities were switched at random there with computers. He even found that on another 
timeline he'd worked at the place as an electronics engineer for years, even though he hadn't 


Visited there to his knowledge before. Time was looped and twisted and bent beyond recognition 
using alien computers and magic processes which were powered by manipulations of 'kundali 
spirit fre siphoned from the spines of victims taken off the street. 


They used a ‘Zero Time Generator constructed by Tesla in the 1920's, from which to reference 
their timeline manipulation. 


А person would be sent anytime to thousands of years in the past or future, along to any point 
across the universe through time tunnels. The time co-ordinates were calculated by the 
computer and referenced to Zero Time to enable the person to return to the right time line, 
otherwise they may get lost in a different ‘realty’ 


‘Multiple realities’ where different timelines operate concurrently (using technology thousands of 
years in the future) is said to exist at U.S. military underground installations at, 
* Montauk, LI 
+ Dulce, NM 
* Pine Gap, in central Australia, 
according to writer Branton. 


TESLA INVOLVED IN THE PHILADELPHIA EXPERIMENT 
"According to Al Bielek, Tesla invented a Zero Time Reference generator which was used on the 
ship ‘Eldridge’ for the Philadelphia Experiment, as a system which locks onto the earth's 
magnetic structure and its mass resonance, finding ош a zero like or stil time as a reference 
point in which to universally date something by taking into consideration all the revolutions of 
earth, the sun, our galaxy and so on ultimately until according to Preston Nichols ‘our really is 
found to lodge into. 


Tesla developed this in the 1920's as part of the FAA Fed Aviation, and the Eldridge (warship 
used in the Philadelphia Experiment to become radar invisible) had to have this to lock all 
systems together to have a reference point to return to. 


Tesla was initially the director of what later became know as the Philadelphia Experiment, 
originally created to make ships invisible using powerful magnets outside the ship. Unfortunately 
magnets giving off scalar waves distort the hyperspace by warping the fabric of it. Tesla dropped 
ut in 1942, before the final experiment was done in 1943, which made a forty year rift in time. 


However, the ship was sent into hyperspace by accident once the generators were switched on 
and Al Biolek was suddenly transported through time to forty years in the future (he was then 
known as Edward Cameron.) 


He met with Dr John von Neumann who was forty years older, living in 1983 and he was 
working on the Phoenix Project and was himself working with scientists from that future, who 
taught him to manipulate time and timelines. 


А was shown technology by а much older von Neumann (who was also there still in 1943) 
during his trip to 1983 and working with him on the Philadelphia Experiment as he was 
transported to the future. Dr Edward Teller and Stan Tennen both knew about seven parallel 
realities, which interlock. Much became known about how time operates from the effects of the 
Philadelphia Experiment. 
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Paul Baumann: Testatha Generator (Mathertha Group) 
was designed and developed by purists who believed they had discovered a previously unknown 
electronic phenomenon, but they wanted to keep an integrity to the early pioneering days of the 
Pidgeon, Wimshurst and Holtz electrostatic machinery; they would not use such modern devices as 
transistors or IC chips (more's the pity) --- but they do use some pretty uncommon electronic 
engineering in their circuit [note 5] 


Obviously, the electronics are in two parts; one — the electrostatic generator and its particular 
technologies of how to direct what charge where, and two -~ the very unique auxiliary 
electromagnetic circuit of inductances, capacitances and rectification that mobilises that ‘static’ 
electricity. To understand how they convert static energy into an electromotive force you would do 
well to go back to the earliest years of radio. From the pages of spark radio you soon appreciate just 
how important oscillation circuits and their valve rectifiers were, and moreover, how difficult it 
proved to engineer them. For although radio transmitters and receivers from the 1900's used 
resonating circuits their oscillations were controlled by sparks between two contacts and, of course, 
they were relatively inefficient. Not until the 1920's did the first electric current oscillations become 
an observable controlled phenomenon when someone coupled a rectifier valve, a capacitor, and a 
resistor together [note 6]. The early 1920's also saw the best era of experimentation and invention 
for novel devices that turned static energy into useable electromagnetic energy; it was in a 1921 
patent that we see a German physicist Hermann Plauson describe in great detail his methods to 
convert static power, not only from rotary influence machines but also from balloons collecting 
atmospheric electricity up in the sky; and by using thermionic rectifiers, leyden jar capacitors and 
inductor coils he proposed a free-energy network that was to power the whole of Germany [note 7] ! 
‘The thermionic rectifier valve heralded a new era for radio and high voltage physies, and as it was 
then subjected to such a broad array of experiments and modifications to improve its efficiency so it 
paved the way for all sorts of new avenues in electronics. Indeed, with such a technical catalogue of 
similarities with what we see in the available photographs of Testatika it can be assumed without 
doubt that the horizontal glass tube which sits on top of the Methernitha machines is exactly what a 
home-made vacuum thermionic rectifying valve would look like; with its internal anode mesh-plate, 
surrounded by a coiled copper grid, fed by a glowing (heated) cathode wire running horizontally 
across its centre and capped by two black end-pieces, which are too big and bulbous to be mere end- 
caps and must surely be black rubber vacuum seals to seal the glass tube and the input/output wires 
[note 8] 


With such a rectifier, some induction coils, and some leyden jar capacitors you have a circuit that 
oscillates, and that's what has to happen with a Methernitha, the electromagnetic circuit has to 
oscillate for it to work, and then the oscillations have to be rectified (or even modulated) so that the. 
resulting single-pole pulses can be channeled through the big cans, which are basically high- 
efficiency transformers, and outputted as reduced voltage higher current DC pulses (see fig.3). 


The precise components used to oscillate the primary oscillating circuit are, I believe, not to be seen 
in any of the available photographs, but there are various hints for their approximate whereabouts 
оп the machine. Firstly, according to electronic design there should be a capacitor and coil 
configuration in close proximity to the rectifier. Well, from the picture "3K WREAR" can be seen 
the two long upright tubes which, according to those who have seen them first-hand, comprise a 
spirally turned aluminium strip (which indicates they are chokes [note 9]) inside a glass tube, inside 
the same sort of outer shielding that the big cans have (which indicates they are electrostatic 
shields), inside yet another glass tube, and are terminated at the top with a brass connecting rod 
which does a right-angled turn and passes into the side of the tower — but only two-thirds up the 
height of the tower. These two assemblies must form a connection to the rectifier, because the 
rectifier is at the top of the tower, so why don't these electrostatically sensitive tubes extend all the 
way up to it ? Again, from the photographs of the rear and front of the Methernithas there is a wire 
that comes out of the tower's side wall at about 4 inches above the upright's brass terminals and this 
wire then passes through a short black tube and on to the rectifier valve. This, of course, would 
happen on both sides of the tower, enabling a connection to both ends of the rectifier. But why have 


p 


‘Aliens also had a hand in teaching Americans this secret technology starting with Tesla, who'd 
made a press announcement that he'd been in touch with ‘people off planet. He still insisted it 
жав true two decades later. 


After it was found that ime could be travelled through physically, much research was done on 
multiple realities and the manipulating of them, especially how to manipulate the ‘timeline’ 
(present reality expressed ) we live on which was found to operate at 435 Mhz. 
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8. THE 1950s 


‘According to the book ‘Excalibur Briefing’ by Tom Bearden at the end of WW? the Soviet Union 
obtained the best radar scientists and infrared scientists of Germany and these lead the world in 
the theory and technology of radar absorbing materials (RAM) and radar crass section, 


‘Some leading western radar experts believe that these men already had advanced radar cross 
section technology beyond western levels today. 


RAM technology is needed to develop and design phase conjugate mirrors, which are capable 
of producing a time reversed (TR) wave in direct response to a received ordinary wave. The 
mirror is pumped with energy to largely amplify a time reversed wave. 


By 1950 the Soviets, probably using German radar scientists discovered phase conjunction and 
the time reversed wave in their radar programs. The Soviets, having lead the world in non-linear. 
science and mathematics would have by the mid 1950's had an intensive development program 
оп these radar time reversed weapons. (radar waves are one step lower than scalar waves) 


These Russian weapons are now in the Sth generation development from the equivalent of 7-8 
back to back Manhattan Projects (the U.S. program to develop the atom bomb), 


A time reversed wave does not diverge and spread its energy (unlike a normal wave) it 
continually converges upon its invisible ‘back-tracking’ path. Extremely large amplifications of 
TR waves can be done cheaply and readily in response to received signals from a distant target. 
This is a powerful weapon when turned directly to that target, because almost all of the 
transmitted TR signal energy will arrive at and into the distant target, with hardly any waves lost 
enroute, even if the target is fast moving. 


Geometric forms of energy can be created using crossed beam techniques and these time 
reversed wave carriers don't disperse with distance, so can be sent to great distances even 
hundreds and thousands of miles, limited only by the amount of amplification transmitted at the 
beginning. Bearden says that before 1960 the Soviets radiated the US embassy in Moscow with 
scalar EM waves and phase conjugate energy, modulated upon weak microwave cartier beams. 


These created illness and blood changes in the staff. 
U.S. studies took a long time to understand what was happening and so by not taking counter. 


measures the Soviets knew that US had no defenses against time-reverse wave technology and 
scalar electromagnetics accompanying these beams directed towards the U.S. embassy staff. 
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9. THE 1960s 


In January 1960, Nikita Khrushchev the Soviet premier announced the development of a new 
fantastic weapon and on April 10 1963 (according о Tom Bearden) the Soviets used itio 
destroy the U.S.S. Thresher atomic submarine underwater, off the east coast of the U.S. 


The next day, they used it in a different mode to produce a giant underwater explosion in the. 
ocean over the Puerto Rican Trench, 100 miles north of Puerto Rico. Since then the Russians 
have downed or interfered with various aircraft as tests of their scalar beam weapons. F-111s 
were downed mysteriously in the Vietnam conflict and one was found to have had all the 
electrical systems broken. 


Special Soviet teams were thought to have converted some North Vietnamese SA-2 missile 
system radars to the scalar EM mode, which is easily done, to destroy the plane's electrics. 
Bearden writes that Tesla used his endathermic mode scalar interferometer to be a remote 
viewing radar. This can be accomplished by crossing two beams and only extracting a small 
amount of energy, which can be displayed and read on an appropriate screen. 


With new techniques this can be quite good, and Bearden says that with development this may 
become as good as side-looking acquisition radars. 


Since scalar beams can penetrate the earth or ocean, one can use them as an X-ray form and 
see inside buildings and underground faculties. Targets under jungles may also be visible 
Underwater submarines can be detected and tracked. To destray a submarine, two beams in 
exothermic mode can be fired with powerful scalar pulses intersecting at the submarine in a 
Violent electromagnetic pulse, which destroys everything instantly. 


When the Soviets destroyed the USS Thresher submarine in 1963, it left a scalar interference 
on the nearby USS Skylark, which was in the "splatter zone". The Skylark's electrical systems 
меге actually disabled, which went on for an hour and a half and this stopped it transmitting ап 
emergency message about USS Thresher. 


The Skylark’s electrical system later resumed operation inexplicably, which is a direct signature. 
of an exothermic scalar interferometer used undersea. Americans must have found out about 
the Russian scalar weapons and set to work to build their own facilities to develop the same, 
only away from prying eyes in Australia where the deserted outback was a good testing ground, 


‘According to Harry Mason, (in his ‘Bright Skies’ articles) after the US navy Exmouth faculty in 
NW Cape, Western Australia was built in 1968, when the main contractors left, Tesla scalar 
technology was built in, with a duplicate of his energy transmitters which he'd builtin Long Island 
and Colorado, 


It had a wooden construction to handle very high voltages and frequencies, possibly as high as 
microwaves, which contain the induced coil electrostatic wave from discharge. This is NOT 
needed to handle VLF and ELF. (Harold Holt, Prime Minister of Australia 1966-1967 
disappeared while swimming, after telling close friends and family that the next day he would 
raise in parliament something that deeply offended him about American activities in Australia. 


He was never seen again.) 


Exmouth became active in 1969 in time to conduct the tests just before 1970 in the Great Sandy 
Desert, WA, where earthquakes were induced in grid rows 10km apart. 


In 1965 the Great Sandy Desert was mapped with high altitude aerial photography by the US 
govt. In 1966 the French oil company Aquitane, that had a permit for oil exploration there, 
Carried out aero-magnetic, ground gravity, seismic traverse and ground VLFIELF EM studies, 
which was odd for ail exploration but the Aust govt, paid half the exploration costs. 


The public was told it was off limits for testing British Blue Streak missiles, and European 4 
stage rocket satellites. 


They got one into orbit in 197071, and then the project closed down. 
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10. THE 1970s 


їп 1970, Aquitane did no field work, but in March 1970 a series of concentrated magnitude 3.0- 
3,5 earthquakes commenced in the Great Sandy Desert, though no earthquakes had happened 
there before. 


These happened along a 10 sq km area of two lines forming a central ‘aiming point cross. Two 
young саће hands died mysteriously a few years ago on the seismic gridlines, in the Great. 
Sandy Desert ‘earthquake test range". Other Australian areas have also shown clusters of 
earthquakes around central points. 


According to Mason the Great Sandy Desert quakes are distributed exactly due east of the 
Exmouth US navy transmitter (Tx) site, and move sinisterly located upon a magnetic north pole 
Огде route, from Exmoulh's sister site at Cutler, Maine near the Canadian border. 


(Could this be part of the U.S.Jalien program which is moving the magnetic north pole along to 
another spot, which is described in full in Bruce Cathie's book Harmonic 33? This sinister 
scientific alliance are apparently relocating the world's natural gridiines about 10-12 deg away 
from their present spot in which to change the way time is expressed through our present reali. 
The magnetic field of the earth was lining up to match the new magnetic poles. Cathie claims 
this field work in relocating the gridlines was started about 1945 by the aliens. Other ‘channeled’ 
alien information on this claims they will be finished this new gridine re-activation work in 2012) 


Mason says that several fireballs have been seen emanating from Exmouth during 1973-1994, 
towards the Great Sandy Desert, which appears to have been utilised to test and deploy EM 
weapons of prodigious power. 


He says that slugs of crossed scalar beam energy could have been fired from Exmouth and 
steered or explosively initiated from Cutler Tx base and other US global transmitters into the 
area. A great circular geographic polar route north from Exmouth passes through these US 
military faculties: Hong Kong; Cutler, Maine (known VLF Т»); Arecibo, Puerto Rico (known VLF 
Tx); Tucuman, Argentina (known VLF Tx); Palmer and Amunsden-Scott US Antarctic bases and 


back to Exmouth Tx. 


In 1908 Tesla claimed that he could hit any antipadean spot on the globe with an enormous EM 
energy pulse in microseconds, creating an equivalant to the Navy's Dreadnought battleship 
broadsides, what we'd term now a nuclear explosion. Puerto Rico is a near exact antipodes of 
Exmouth and both sites have common UFO sightings, especially Arecibo, but Mason says they 
also may be Tesla globes from testing at both sites. In 1970 Pine Gap U.S. military base in 
central Australia became operative. 


‘According to the book Anti-Gravity and the World Grid, the facility has two scalar wave 
transmitters installed there. 


In exothermic mode, a visible flash will occur if EM energy in the visible spectrum is produced 
for example if the emerging energy is in the infrared spectral band this will appear. One of these 
was detected in 1979 by Vela satellites as a "nuclear flash” over the south Atlantic off the 
southern coast of Africa. A second nuclear flash in infrared was detected in 1980 by Vela 
satellites. 


Bearden thinks this may have been Russians, but it is also known that Israel was testing secret 
weapons in South Africa at some point and they too have scalar weapons, particle beam 
weapons, red mercury weapons and quantum potential weapons. 


South Africa also has scalar weapons according to Bearden. It is unknown how Israel got scalar 
weapons but many Russians have emigrated to Israel. France, who also has scalar weapons 
originally gave Israel nuclear weapons technology. American Jews also gave Russia the atomic 
bomb technology according to the book UFOs Nazi Secret Weapon? 


In 1976 a British European Airway crew, over Lithuania watched an intensely glowing, stationary 
ball of light above the clouds, under the plane, giving the signature of a Tesla (scalar) Globe. 
The pilots were told by the Russians to ignore it and exit the area. In U.S., in 1978, ап 
anomalous straight, not jagged, beam of "ightning came down from the sky at a 45 degree 
angle to the ground and struck Bell Island, Newfoundland, causing a laud explosion and house 
damage etc. 


Two cup-shaped holes about two feet deep and three feet wide marked the major impact. Wires 
leading to buildings nearby were vaporized. 


All the wiring on the property was blown out. TV sets nearby, also exploded. Atmospheric 
conditions were not conductive to lightning. U.S. Vela satellites picked up the event. The 
incident was investigated promptly by two representatives from a U.S. weapons laboratory at 
Los Alamos. On Nov 21 1977 Bearden claims cloud indications of a huge standing wave were 
observed ой the US Pacific coast, reaching from Alaska to Chile. 


Cloud banks over this stretch of the ocean reached the whole of the distance. There a straight 
black line, as through drawn by a ruler, appeared in the cloud mass. It was an opening in the 
clouds, one mile wide and 200 miles long. There was no known explanation, but Tesla scalar 
globes and fireballs have had a straight black line down the center. In 1977/78, high altitude. 
booms occurred off the East coast of the U.S, with some associated flashes. 


‘According to Bearden, these explosions represented adjustment of an interference grid that had 
been established over the U.S. by crossed Woodpecker scalar beams, and artllery-lype high 
burst registration of scalar EM howitzers. Numerous other adjustments of the grid and 
registration of howitzers have occurred aver the U.S. 


The grid can detect anything passing through it into space. To create a scalar interference grid 
waves are sent one way with another set crossing it from another transmitter and this shows up 
as a grid on their computer screens. 


This enables, one to see if anything is fired into the air and from where, also it can target an 
object on one of the gridsquares, by sending a scalar wave one way, and another another way, 
to meet at the target. The explosion shows up on the screen. In 1984, significant adjustments of 
the interference grid over US occurred. Over Los Angeles and San Diego anomalous aerial 
phenomena such as explosions, rumblings, airquakes, and buildings and windows shaking 
"without seismic disturbances occurred. 


A sharp and unexpected weather front appeared, racking the area with high winds on the night 
of Dec. 12, producing wide-spread damage and power outages. The newly-formed front, steered 
by the dynamic Woodpeckers, moved on to produce significant snowstorms in other areas, even 
Tucson received a snow ‘dump’ of 20 inches. (America also now has interference grids over. 
other countries from multiple scalar transmitters placed in various countries to do the same.) 


Other loud booms, all over the U.S. were claimed by another insider to be Russians in their. 
cosmospheres, fring particle beam weapons. More on that later. 


‘According to Bearden, the ‘nuclear flashes’ seen by the Vela satellites in 1979/80 could be tests 
of crossed scalar beams in the pulsed exothermic mode, which produces a sharp. 
electromagnetic explosion, hence the ‘lash’, very similar to the initial electromagnetic flash of a 
nuclear explosion. 


He says: 
"Even in the vacuum of space, such an explosive eruption of energy from within the local 
spacetime vacuum itself may be expected to lift matter from the ‘Dirac sea’ {hyperspace energy, 
producing a plasma. 


Prompt absorption and re-radiation of energy from this sudden plasma may be expected to 
present nearly the same ‘double peak’ profile as does a nuclear explosion. This was the profile 
presented by the flashes. 


Note that the second flash detected was apparently of an ‘explosion’ primarily in the infrared, 
almost certainly ruling out a conventional nuclear event. И does not rule out, however, pulsed 
distant holography using pumped EM giant time-reversed wave transmitters.” 

In Afghanistan 1979, Nick Downie watched a gigantic, expanding sphere of light deep within 
the Soviet Union, toward the direction of Saryshagan missile test range, which contains at least 
опе directed energy, ог particle beam installation which could function as a scalar 
interferometer. 


Downie says that multiple events at this place occurred during the month. 


Bearden claims also, that on the other hand, there also exists tenuous evidence that these Vela 
satelite seen events may have been associated with weaponry of another nation, not hostile to 
the US. 


TESLA TECHNOLOGY USED TO ACTIVATE WORLD GRIDLINES 
On a more esoteric note, it seems that Tesla's hyperdimensional physics has been used to go 
into the realms of the unknown. 


Richard Hoagland in a 1995 radio interview told of a friend, who was part of security, in the 
0.5. armed services in the 1970's in Central America. He was in a large battalion of military 
engineer personnel, flown into a location. They hauled in large portable generators, each of 
which was capable of lighting a city. There was a large amount of copper cable and this 
equipment was placed on an ancient Meso-American site in the jungle in the middle of nowhere. 
close to 19.5 lat. 


The generators were positioned separately in a geometrical hexagonal pattern with energized 
сой. 


Hoagland claims that from what we know, it must have been to probe the efficacy of the 
terrestrial hyperdimensional grid. At hyperdimensional nodes on the grid one can change the 
resonance, with the abject of creating geological earth changes. As our physical reality vibrates 
ata certain frequency, various physicists are using transmitters to change the way time flows 
and therefore how our time-frame vibrates, 


Hoagland says in his opinion, we are being manipulated into a belief system, which is reaching a 
critical point. Someone wants us to think a certain way, and things are being sent to follow this 
perception, however, he claims this does not follow the truth. (Americans and Russians are both 
using scalar waves to engineer a particular kind of level of reality vibrating at a different 
frequency to the one we have at present and changing the expression of our brainwaves, which 
operate in scalar waves. 


Various frequencies are equal to the way we perceive life, depending on what parts of the brain 
are activated by that frequency) Hoagland says in hyperspacial physics constants change, and 
this seems to be happening. Nuclear constants are changing and nuclear plants sited on the 

grid or nat are getting "hotter than they should be, which means there might be more accidents. 


According to Bruce Cathie as well, this may be something to do with powering up grid-nodes or 
vortexes, at intersection points on the world gridines, in which he proved in his numerous books 
that hyperdimensional physicists are in a covert operation with alien help to create a new set of 
"world gridlines, alongside the present ones connected to the North and South Poles. 


Various strange phenomena occurs, along with UFO sightings along grid lines with the main 
lattice lines operating at 30 nautical miles apart. 


There seems to be a way in and out of hyperspace to other places in Ihe universe when certain. 
planetary configurations affect gravity using regular cycles and world biorhythms, and natural 
lime tunnels open up. 


Опе needs to use very fine electromagnetic waves which operate in hyperspace for this. It's 
unknown if a wave more fine than scalar is being used for this, but ever since the 1950's 
brainwave emanations have been able to be controlled using scalar waves, so what is being 
used here for the last few decades is what is called ‘synthetic telepathy’, which is artificial 
thought produced in the same kind of subtle wave that real thought has. 


The Russians developed this first. 
Nuclear and electricity power stations are being build deliberately on the sensitive gridline 


points, using harmonics, (hyperdimensional physics) so ‘manipulate our reality’ as held by the 
timelines, which flow through the gridlines, positioned there by gravity. 


Bruce Cathie has claimed by using the formula covert scientists use to calculate the angle of the 
sun and planets, which time to best day to detonate a nuclear bomb in order to affect 
hyperspace, that when the Chernobyl accident happened everything was in the correct position 
astronomically as for the other nuclear explosions. There is covert tweaking of a new set of 
gridiine nodes. 


The Russians bought the patent for Buckminster Fuller's world gridline system. It is known that 
the Russians have had an alien alliance since the 1950's. 


Whether they work in conjunction with Americans to manipulate hyperspace grid node points is 
unknown, but information found online says that the Russians had a large natural timeporta in 
Afghanistan in use, that the U.K./U.S. alliance intended on taking from them, hence the war in 
Afghanistan. Research shows that one faction is trying to operate an old Atlantean gridline, 
"which is creating an old reality associated with Montauk, Atlantis and Cydonia. 


It appears that various alien factions including the Pleiadians are trying to activate certain 
timelines running through Montauk, where it is said that many timelines cross. 


So this major reality engineering work has been done for a very long time, behind the scenes 
with govt. and military people entering hyperspace and going into alternate universes. Bruce 
Cathie said that a UK intelligence agent told him that they could get into fifteen dimensions. It's 
unknown if Tesla worked with the British physicists, if (or after) he faked his death and went to 
the U.K. but having more money to continue his work, after having been involved in the 
Philadelphia Experiment where it was found that time could be manipulated, we can only 
wonder. 


Harry Ossoff in the book Anti-Gravity and the World Grid wrote that the warship the Eldridge 
was on a gridline at Philadelphia and while the ship had vanished for four hours for the duration 
of its suction into hyperspace it materialized temporarily on another gridline at Norfolk, Virginia. 


The gridlines were determined by Bruce Cathie. 


Ossoff asks: 
"Could it be that the energy that makes all this possible is a magnetic field transmitted at the 
correct frequency by the powerful fied generators aboard the ship?" 

Much has been learned about how hyperspace functions since the Philadelphia Experiment took 
place in 1943. 


15 it possible that the Russians have learned how to navigate the gridlines with their 
cosmospheres by being able to materialize and dematerialize on the gridiines like the aliens do? 
Three Russians ‘discovered’ the grid in the 1960's. 


However in the 1950's both Aime Michel in France and Bruce Cathie in New Zealand both 
noticed that UFO's appeared in the same places or on the same latudes or longitudes. They 
both mapped out a set of gridlines at about the same which matched. When this went public 
Cathie was immediately visited by the CIA and MI-6. They tailed him everywhere wanting to 
know where he got his information and the CIA offered him millions of dollars to be quiet, which 
he turned down. 


The N.Z. govt protects him however and more than likely told everyone to back off and leave 
him alone, as he gives the data to them as he privately researches what is happening. Using his 
special harmonic equations to understand gridline tweaking and the opening of hyperspace 
portals carried on by physicists 


There appears to be a covert plan worldwide by top hyper-dimensional physicists to open up the 
gridiines at top universities and for this certain grid node areas have nuclear bombs dropped on 
them and one wonders why the French conducted 1,112 underground nuclear tests at Muroroa 

Atoll in the South Pacific between 1975 to 1988 alone. 


They have dropped more since. Richard Hoagland claims the French are really doing 
hyperdimensional physics. 


Did they create their own time-portal too? It would be a litle attention getting to have dropped so 
many on France for this quest! 
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11. THE 1980s 


The 1980s was a danger for the planet's safety, because the Russians got really dangerous in. 
their experiments and especially with testing their new weapons on US, one with multiple scalar 
transmitters turned on at once, endangering the survival of the entire planet. 


‘According to Bearden, on May Day (May 1) 1985, the Soviets conducted a massive, ‘ull up’ 
strategy exercise of the scalar EM weapon systems and communications strategic exercise for 
Gorbachev, the recently selected leader. During this sudden exercise Frank Golden discovered 
the Soviets activated 27 gigantic ‘power taps’, established by resonating the earth 
electrogravitalionally on 54 powerful scalar EM frequencies (27 pairs where the two are 
separated from each other by 12 kHz.) transmitted into the earth and they utilized this to 
stimulate the earth into forced electrogravitational resonance on all 54 frequencies. 


Each of the 27 power taps extracted enormous energy from the molten core of the earth itself, 
and tuming it into ordinary electrical power. Each giant tap is capable of powering 4 to 6 of the 
largest scalar EM howitzers possessed by the Soviet Union. 


Bearden says: 
"Apparently over 100 giant scalar EM weapons were activated and a large number of command 
and control transmissions and it lasted several days. By allemating the potentials and loads of 
each of the two paired transmitters, electrical energ in enormous amounts can be extracted from 
the earth itself, fed by the ‘giant cathode’ that is the earth's molten core. 


Scalar EM command and control systems, including high data rate communications with 
underwater submarines, were also activated on a massive scale. The exercise went on for 
several days, as power taps were switched in and out, and command and control systems went 
up and down. 


Bearden says that not a single US intelligence lab, or scientist detected this because they didn't 
have a detector for scalar EM radiation, and not one officially believes that the exercise ever 
happened." 

Luckily it was monitored on an advanced, proprietary detection system by Frank Golden for 
several days and by Bearden for several hours. 


This exercise represented the achievement of Brezhnev's 1972 statement that by 1986 the 
Soviets would be prepared to do s they wish, anywhere in the world. Bearden claims the NASA 
shuttle launches were a test of these superweapons in a launch phase ABM mode, where a 
launched missile can be detected and destroyed shortly after йо. 


At first, electromagnetic pulse (EMP) bursts on the early shuttle trajectory were deliberately 
delayed in time to avoid detection 


However the ‘Fire From The Sky" author claims that the Russians used their cosmospheres high 
up in space for these shuttle shoot-downs, and that the initial shuttle launches were all shot 
down by them, with particle beam weapons, with a faked landing of another spare shuttle. This 
will be covered later. Tom Bearden believes that during the shuttle launch of Nov 26, 1985 а 
very loud ‘sonic boom’ or explosion occurred aver the launch site twelve minutes after shuttle 
liftoff, when the shuttle was already away and downrange. 


At least two previous shuttle launches had also been used as pseudotargets, with delayed 
booms occurring over the launch site well behind the vehicles. 


However Fire In The Sky’ is the only insider to claim Russian cosmospheres shot down the 
shuttles, so Bearden may not have known about them when he wrote about this topic, he only 
knew the type of weapons used because of their signatures. 


So there are two slightly different versions of how the Russians shot at the shuttles, with 
Bearden saying they didn't destroy the earlier shuttles, but he does have 100% proof that the 
Russians shot down Challenger in 1986, by photos of the Russian signature weather 
engineering in the clouds in the vicinity 


Other scalar weapons were being tested during the mid 1980's also by America and Japan 
Using the Western Australian outback. According to Harry Mason, in his ‘Bright Skies’ articles, 
between 1980-1985 and after 1993 bizarre massive non-fireball light phenomena has been 
described in Western Australia, A common sight is massive 5-10 second bursts of blue-white 
light seen in the night-time skies of the upper atmosphere, 


Normally no solid abject is seen with these energy emissions, but they are similar to those 
explosions seen after fireballs flew by during scalar weapons tests in the 1990s in Western 
Australia, 


There are about 100 documented events of these until 1997, in WA. The only other similar 
emissions are those circa 1900 high-frequency, high-voltage scalar wave experiments by Tesla, 
where massive blue-white streams of arching electricity issued from the forest floor into the. 
atmosphere, creating an intense, violent, blue-white glow, emitting an electrical noise, which 
жав audible for miles and lasting several minutes. 


Flashes and beams were detected off the east coast of USA before 1985 and according to 
Bearden they were from one or more scalar howitzers in exothermic mode. Large booms 
appeared over З space shuttle launches in Cape Canaveral in 1985. 


For this the Russian Woodpecker aver-the-horizon radar was used following the curvature of the 
earth in the earth-ionospheric waveguide, timing, phasing and orientating to met the rising. 
shuttle. The shuttles weren't destroyed according to Bearden just tested against the actual 
shuttles, However the Fire from the Sky files say the Russians did destroy the shuttles. 


Bearden says that on April 18, 1985 two Titan missiles, the only viable launch option, along with 


the shuttles, to put up US spy satellites blew up shortly after launch 


Significant Woodpecker activity occurred before and on the same day. Nov 26 1985 saw a very 
loud "sonic boom" or explosion 12 minutes after liftoff, over the launch site of the NASA space- 
shuttle. Bearden claims that two previous space-shuttles had been used as Soviet targets with 

delayed booms over the launch site, but the shuttles weren't destroyed. 


The Soviets were extremely brutal to the passengers of an American airforce DC-8 lifting off in 
Newfoundland, Canada. 


On Dec 12 1985, they deliberately destroyed it and killed 258 on board. At lift-off, the aircraft lost 
power and sank into the ground tail-low. No flame or smoke issued from the plane before its 
descent and crash, yet it was seen mysteriously glowing with a yellow or orange halo, which is a 
signature of the use of a scalar EM howitzer in the ‘continuous EM emergence’ mode, similar to 
the manner in which several F-111's were downed in Vietnam. 


The DC-8's electrical systems were interfered with by EM energy and EM jamming noise 
created throughout each increment of spacetime occupied by the aircraft. The loss of the 
engines was probably due to a localized endothermic (energy extraction) beam to the engines. 


Crossed, glowing beams were seen to form in the clouds and a ball or beam of light then go 
from that glow and strike the aircraft. Instant fire to the plastics inside the plane, gassed 
everyone with cyanide inhalation, before it exploded. Its engines roaring in painful labor, rather 
than with the full-throated roar of normal power. 


Bearden claims the distant Russian operator/gunner apparently tracked the aircraft down the 
runway, using two modes against it, energy interference, and energy extraction. 


‘An anomalous hole, characteristic of a scalar strike was in the fuselage. 


Bob Gladwin took a picture of the actual strike of one of those weapons, offset from a shuttle 
launch in latter Nov. 1985 and about two weeks later on Dec. 12 the same or a similar weapon 
hit the US Arrow DC-8 in Newfoundland. On April 1985, a Titan 34-D missile, launched from 
Vandenberg Air Force Base, blew up 5 seconds after launch. Video cameras inadvertently 
caught the Soviet marker beacon used with the scalar EM howitzer that destroyed the Titan, up 
and above the explosion, moving independently. The hovering ball of light was completely 
separate. 


This positive signature leaves no doubt that the Soviets destroyed that missile also. The. 
previous Titan 34-D missile launch there in August, 1985 also blew up just after lift-off. On May 3 
1986, a NASA Delta rocket carrying a satellite failed. It had a an anomalous 'command-type 
shutdown of its main engine during launch and began to veer off course. 


Оп film another anomalous light moved up from beneath the rocket and struck it, seconds 
before the destruction. Bearden says the light plus the ‘internal command surges’ are strongly 
indicative of time-reversed EM pulses and interferometry from a pumped phase conjugate mirror 
adjunct operating with an over-the-horizon tracking mode. 


On Jan 1 1986, Frank Golden detected, physically verifying with a special technique, that a 
metal softening scalar EM signal had been added onto the Soviet Woodpecker signals, and this 
is what they later used on the space shuttle. 


In the spring of 1986, abnormally strong Soviet weather engineering occurred over the U.S. 
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Paul Baumann: Testata Generator (Mathertha Group) 
this 4 inch gap of connections at the top of the tower ? Something is placed inside the top of the 
tower in this intermediate space which is very necessary to the circuit, and I think it must be the 
location of the capacitor/inductor configuration to oscillate the circuit. This (fig.4) is how I would 
see the inside of the top of the towers [note 10]. 


I've seen some of the patented inventions that rotate discs — by using magnets (i.e., H.Rosenberg's 
permanent magnet excited rotational machine, US Patent # 3,411,027 ), and by utilising inscribed 
metalised discs (US Patent # 3,239,705 for instance), but there simply isn't enough room for these to 
be located in the Methernitha disc setup --- also, you don't want to interfere with the ES fields that 
zip around the revolving discs: From the reports of those who have seen the small machines 
working it appears their dises were rotated by small DC electric motors after they were hand- 
started, some re-wound with thinner wire (to presumably increase their torque) and powered 
directly from the discs! generated electricity -— but I have also seen how two discs can continue to 
rotate simply by careful placement of curved electrodes [note 11] which would act on the charges 
оп the discs =~ like the 3kw Testatica Distatica generators. 


‘After reading through the many early accounts of electrostatic rotary machines, and some of the 
‘more recent ones, you can't help but be puzzled by the Methernitha's incredibly low rotational speed 
of just 60 rpm (and in the 1999 engineers report as low 15 rpm !). Most other early experimenters 
boasted up to 3000 rpm. J.G.Trump in his work on high voltage generation in space [note 12] spun 
his rotary machine at 10,000 rpm (to produce 433 Watts at 24 KV no less). One reason for this low 
speed might be to do with the close proximity of the 50 lamellas (gitter-grilles) on the dises at their 
inner ends, they are very close together, I think too close. Air, normally an insulator, breaks down 
and conducts at around 25-35 КУ (this figure has been fairly constant from day-one of electrostatic 
‘machine experiments right through to the present day —- because air has a breakdown field strength 
of 3x106 volts/metre) and short-circuits the circuit. I feel that because this design of grilles is prone 
to short-circuiting at high voltages the Methernitha people have limited their rotational speed so as 
to ensure a low operating voltage — of what I'd guesstimate to be only 12 to 24KV. 


But, is this a waste of extra potential ? Not necessarily, for I don't think that the main power output 
comes solely from what the two counter-rotating discs supply. 


There is, I believe, a far more important power generator --- the electron cascade generator, and ће 
Methernitha has two of them, held inside the two horseshoe magnets, and providing the circuits to 
the magnets are made to oscillate at ће right frequency at a high enough voltage then these 
‘metalised-perspex laminated blocks can enmass A MUCH LARGER AMOUNT OF 
ELECTRICITY THAN WHAT IS PUT INTO THEM. 


This, perhaps, is the previously unknown electronic phenomenon that the Methernitha group have 
so zealously been trying to protect against unscrupulous entrepreneurs. But I would say that this 
copious supply of free energy is already known to the world — it is not readily available - and its 
principles are not fully understood, as yet, but it is known about. 


As the descriptions say (on the Testatika website), between the horseshoe magnet legs are four 
blocks of transparent ‘plexiglass type material alternated with copper and aluminium plates (that 
may or may not be perforated), in the sequence с-р-а-с-р-а-с-р-а-с-р-а (also see fig.6). And 
according to the Linden Experiment, where Paul Baumann induces a resonance of about 80-140 
MHz in a coiled horseshoe and then has an aluminium-insulator-copper block moved between the. 
horseshoe legs, a voltage could be taken off the plates of the block which measured 700 volts (DC 
presumably) [note 13]. This incredible phenomenon has never been replicated by any ‘outside 
researcher’, and is said to be the basis by which the Methemitha machine could be understood how 
to work {the clue, possibly, to this Principle Experiment may be variable-capacitance and dielectric- 
absorpsion] 
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causing a drastic drought in the southeastem U.S. This drought was broken by Bearden's 
colleague, with his own extremely powerful scalar EM device to redirect jetstreams. A unique 
signature of this "blocking" resulted with two huge circulations developed in the atmosphere, 
clearly showing as two adjacent giant "holes" in the swirling cloud cover over the middle and 
eastern U.S. Bearden’s colleague became ill and had to stop, and immediately the jet streams 
changed back and returning drought the southeast. 


When the man recovered he resumed blocking and restored the rains once again. 


In late 1986, significant giant radial cloud patterns, associated with Soviet weather engineering 
were noted over California. On Nov 10 1986 an anomalous, giant "fireballImeteor was seen 
moving from west to east over four states, and accompanied very sharp changes in the EM grid. 
Bearden says, the so-called ‘meteor’ may have been а large scalar Tesla Globe from the 
Woodpecker grid over U.S. performing a simulated test of the multiple-vehicle kill mode, using a 
large ‘electromagnetic missile’ created and moved by the associated scalar howitzers. 


A large, rapidly moving light was seen and noise was heard. 


‘An anomalous winter storm breaking cold records, was happening southwards. Concurrently, 
heat records were being broken in the southeast. Frank Golden verified by direct measurement 
that the electrogravitational field of the earth was agitated and most dynamic, with significant 
activity introduced by the Soviet scalar EM grid. (The activity was about half what it is when the 
Soviets are inducing an earthquake.) 


Bearden says also in Nov 1986, Huntsville, another twin giant radial, moved from west to east, 
with another one observed there at dusk. 

Also, air control radars along the corridor from Los Angeles to Arizona suffered a "power outage” 
not long after the "meteor" (Tesla Globe) incident. Montreal, Canada had anomalous ТУ 
interference about the same time the air control radars experienced anomalous failure. This 
could mean that the agent that caused the radar failures and TV interference extended across a 
wide area of North America, which the Woodpecker grid does. 


Оп the day the CHALLENGER space shuttle was launched in Jan 28, 1986, birds never flew as 
the sky was painful to them. 


The metal in and around the booster flame slowly and steadily weakened due to the metal 
softening pattern contributing to the disaster. Weather engineering contributed substantial winds 
and air turbulence. 


Bearden thinks the Soviets may have added a deliberate ‘intense hotspot and this subtle 
assault would cause NASA scientists to think it was an accident. The Soviets also withdrew 
trawlers and ships in the area to suggest they weren't near the scene. A few days later 
sporadically intense ‘high frequency localization signal were stil present on the grid, causing 
dead birds to fall from the sky in substantial numbers in Birmingham, Alabama on 1-4 Feb 1986. 


Bearden claims that just before the launch of the space-shutlle CHALLENGER, the Soviets did 
significant weather engineering over US, bending the jetstream southward in the middle of US, 
and bending rightward again across the Florida panhandle. 


Positive signatures of this were photographed by several people. On the evening of 
CHALLENGER'S loss the KGB, (in command of the scalar EM weapons) celebrated the loss. 


Bearden positively identifies the Russians as those who shot it down by a host of indicators, 
which include the weather engineering which showed specialized cloud patterns associated with 
Soviet grid engineering. Not too many days after the shoot-down of the CHALLENGER, ап 
anomalous ‘flat earthquake’ occurred in the U.S., near the Great Lakes, involving ten states. 
This was probably the subsequent testing of an additional weapons mode of the same Soviet 
scalar EM system that destroyed the shuttle Bearden says. 


More proof can be found here. 


The 12/11/86 Chicago Tribune reported: 
"Giant whirlpools, some nearly 60 miles wide, have been detected moving along Norway's 
coasts at speeds of up to 4 knots, posing serious threats to mariners. These giant whirlpools 
have no obvious center and are difficult to spot.” 

The newspaper reported that the mammoth whirlpools were unheard of before 1980 (a period 
after the US and the USSR began generating ELF waves). Giant standing waves called 
"solitons," have been spotted near the Strait of Gibralter. 


The 4/30/85 New York Times reported the discovery of massive intemal waves in the oceans 
that do not appear to any large extent on the surface. "A dramatic series of internal waves has 
пом been traced through the Strait of Gibraltar from photographs" taken from a space shuttle in 
October, 1984. А map in that newspaper shows a giant standing wave line on the western side 
of the Strait. 


Bearden says that with 100% certainty certain rogue groups including the Yakuza, Japanese 
таба and Aum Shinriko Japanese cult have possessed these scalar interferometers since the 
end of 1989 leasing them from the Russians (from the KGB, who control and use these) and are 
manipulating US weather, and perhaps other places, moving fronts around with their giant 
movable areas of heat and cold. They are able to make earthquakes. 


He says they can add a couple of recent volcano eruptions as possible candidates to their list. 


Bearden says that they have to permit these groups to shoot down an aircraft or something 
dramatic now and then, to continue leasing them at about nearly а billion dollars rental. He says 
the Yakuza mafia has also carried the scalar interferometry technology back to Japan 
clandestinely, and is apparently producing smaller, more portable weapons now in its own highly 
hidden facilities in Japan. 


The Yakuza are a major enemy of the U.S and they do intend to participate directly in great 
strategic strikes for the eventual destruction of the U.S.. whenever that ime comes. Bearden 
says they see this as extracting vengeance against the U.S. for its defeat (and shame, in the 
Bushido concept) in WW2, and for the U.S. dropping the atomic bombs on Japan. The Yakuza 
sill operates by a modified old Bushido code. 


Bearden also says that it is also possible that a little burst of scalar energy deliberately placed 
on the COLUMBIA shuttle, from a Yakuza scalar interferometer, could have initiated the breakup 
and catastrophic failure of it оп Feb 1" 2003. 
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12. THE 1990s 


The гап quake of 1997 was 7.4 on the Richter scale and aftershocks of as high as 6.0 were. 
expected but there were по aftershocks. It was also at an anomalous depth. 


Bearden covered this here below: 


Strange Characteristics 
of Iran Quake, Sep. 1978 


ignature: © reene 
—7.4 on Richter scale 


— № aftershocks: 6.0 expected (normal) 


—Strange epicenter 

Anomalous depth qae 

Deception 

-10 MT Soviet nuclear explosion 36 hours 
before the quake 

-Prior disinformation regarding Soviet 
attempted development of focusing shock 
waves from underground nuclear 
explosions, to cause distant earthquakes 


During Desert Storm 1991, Rosalie Bertell wrote that according to Defense News, April, 1992, 
the US deployed an electromagnetic pulse weapon (EMP) in Desert Storm, designed to mimic 
the flash of electricity from a nuclear bomb. 


The Sandia National Laboratory had built a 23,000 square meter laboratory on the Kirkland Air 
Force Base, 1989, to house the Hermes Il electron beam generator capable of producing 20 
Trilion Watt pulses lasting 20 billionths to 25 billionths of a second. This X-ray simulator is called 
a Particle Beam Fusion Accelerator. A stream of electrons hitting a metal plate can produce a 
pulsed X-ray or gamma ray. 


Hermes | had produced electron beams since 1974. These devices were apparently tested 
during the Gulf War although detailed information on them is sparse. In 1993 US started 
constructing what is called the High Frequency Active Auroral Reseach Program (HAARP) in 
‘Alaska designed by physicist named Bemard Eastlund, and based on Tesla technology. 


The prime contractor was ARCO Power Technologies, Inc. and they were to develop and test a 
low-power high-frequency (2.8-10.0 MHz) prototype transmitter array. Iis also called an 
ionospheric heater because it can send а beam of energy up to the ionosphere and then 
bouncing back down to a target. 


Itwas said to be for detecting cruise missiles and aircraft. The beam would be several degrees 
wide, depending on frequency, and thus would influence a region several miles in diameter in 
the lower ionosphere, expanding to several tens of miles in the upper ionosphere. This can 
make a scalar wave grid, like the Russian Woodpeck grid over USA to detect objects rising into 
space. 


The airforce and navy owned it. No doubt, it was a measure to fight back against the deadly 
Russian transmitters. 


The HAARP patent, says the work of Nikola Tesla in the early 1900s formed the basis of the 
research. Eastlund's patent says it can disrupt sophisticated guidance systems and spray large 
areas of the planet with electromagnetic waves of varying frequencies and to control changes in 
these making it possible to knock out communications on land, sea and air. Twelve patents form 
the basis of the HAARP project and are now buried among the thousands of others held in the. 
name of Raytheon, 


US Air Force documents revealed that a system had been developed for manipulating and 
disrupting human mental processes through pulsed radio-frequency radiation over large 
geographical areas. Could this be HAARP or something more deadly? 


Dr Nick Begich found 11 other APTI patents. They told how to make "Nuclear-sized Explosions 
"without Radiation" power-beaming systems, over-the-horizon radar, detection systems for 
missiles carrying nuclear warheads, electromagnetic pulses previously produced by 
thermonuclear weapons and other "Star Wars" tricks. This cluster of patents underlay the 
HAARP weapon system. 


Already the most powerful pre-HAARP ELF ionospheric heating systems or Woodpeckers were 
constructed by the Soviet Union at sites in Sura, Goriky, Monchegorsk and Dushanbe 
(Tadzhikistan). American pre-HAARP ionospheric heating systems are located in Tromso, 
Norway; Arecibo, Puerto Rico; near Fairbanks, Alaska; and at Platteville, Colorado. 


These systems together with the Russian Woodpecker Tesla Magnifying Transmitters, have 
created a severe alteration of global weather pattems, beginning in 1976, but intensifying 
through the 1980's and 1990's, as more ELF transmitters were constructed. Tesla devices such 
as the wire-less power technology, called the magnifying transmitter are used by Russia and the 
US to create a weather war that has continued from the mid-1970's to the present time, 


Strange sky-glow anomalies and weird lightning and plasma-type effects have been seen all 
over the former USSR near the Woodpecker transmitter sites. 


In 1977 the Washington Post reported that, 

"a strange, star-like ball of light was sighted over Petrozavodsk in Soviet Karelia, spreading over 
itike a jellyfish and showering down shafts of light.” 

Similar plasma effects have been created by the US ionosphere- zapping ELF HAARP 
transmitters 


At the height of 1993's great Midwest flood, the University of Alaska's Geophysical Institute 
(which is involved in work on HAARP) discovered, 

"mysterious flashes of light that shoot from the tops of storm-clouds into the upper 

atmosphere... over the Midwest during summer floods.” 

This occurred when that area was being hit with giant standing-wave, long-lasting weather- 
blocking systems that were generated by a combination of the Russian Woodpecker ELF waves 


and US GWEN Tower VLF waves. 
А newspaper reported that these mysterious flashes "resemble jellyfish. 


They are brightest where they top out - typically about 40 miles high - so you have the jellyfish 
body at the top with tentacles trailing down." 


А short while after the start of US and Soviet scalar through-the-earth transmissions, Earth's 
internal dynamo was affected. In 1984 the earth was reported as having experienced a sudden 
unexpected slowdown in rotation. It had been decreasing naturally, but Scientists at the US 
Naval Observatory and at the Jet Propulsion Lab found that the "earth, like an unbalanced 
washing machine," has developed “wobbles as it spins." (7/15/88 Wall Street Journal). 


The 7/90 OMNI Magazine reported that between January 24 to February 3, 1990, the earth's 
rotation suddenly and unexpectedly slowed down AGAIN. US Naval Observatory scientists 
reported that the slowdown was more abrupt than usual. 


The 8/9/91 New York Times described the causes of these unexpected sudden disruptions: 
"Geophysicists suspect that perturbations in the circulation of the hot fluid metallic core 
contributes to the rotational changes... The irregular rotation variations are the result of 
fluctuating fluid flow in the underlying metallic core and the overlying hydrosphere and 
atmosphere, and... also convection forces within earth and the movement of crustal plates near 
the surface. 

All of which are influenced by through-the-earth ELF vibrations. Scientists measuring ocean 
waves reported that "the Atlantic Ocean is getting rougher.” 


Measurements taken since the 1960's indicated that during the late 1970's , following the start of. 
Soviet and US ELF transmissions, 

"he waves did seem to get bigger." 

The 4/19/88 New York Times reported that British scientists have discovered that waves in the 
northeast Atlantic Ocean "have increased more than 20 percent since the 1960's." 


Ocean researchers consider this to be a "significant climatic phenomenon." 


The ability of the HAARP and the Woodpecker transmitters to create a nuclear type energy 
explosion anywhere on earth via laser and particle beams, is worrisome, not to mention what 
could be delivered by satelite. Bearing in mind that scalar beams can pass right through the 
earth and the oceans so anywhere can be targeted. The Soviets also have been able to 
significantly engineer the weather over North America for more than a decade without being 
found out. 


Until the HAARP transmitters were built. Though the US navy did have their Australian scalar 
weapons sites in the late 1960s. The Pine Gap base is apparently five miles down and it uses 
Tesla technology as well, and is linked to HAARP in Alaska and other similar American 
transmitters. It has been said that U.S. and Israel have deployed an anti-missile defense using 
HAARP or scalar weapon technology that destroys a missile seconds after launch 


With scalar waves passing beyond the speed of light, all which is needed first is a crossed 
scalar beam grid to detect any missiles leaving the enemies territory. HAARP can create 
nuclear-sized explosions without radiation says patent 4,873,928. 


This of course makes having nuclear missiles obsolete. However one has to have more grids all 
over the enemies territory and spy satellites to know when one is coming from them, and since 


scalar energy is undetectable, until the beams cross the next war may erupt suddenly. The U.S. 
or Russia could deliver a 'nuclear-sized explosion’ at the speed of light against soldiers, as well 
аз all the other countries, that have scalar weapons. 


One way to protect a military force against a weapon capable of traveling at the speed of ight is 
to maintain a constant Tesla Dome’ of protection above the fleet, that travels a the same speed 
as the fleet, and is always havering over them, but із hoped that the troops don't suffer from ill 
effects from the scalar waves. 

HAARP transmitters can make this source of Tesla dome protection. 
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13. THE PRESENT 


їп non linear mathematics, engineering and science the Soviets have lead the way since the 
start and the West leads the way in computers, software and miniaturization 


Though at present the Japanese have joined forces with the Russians to add computerized 
components to weaponry. Bearden say that Soviet scalar weapons are capable of destroying 
the USA, its armed forces or population quickly and efficiently. These scalar transmitters can 
also become conventional radars, by switching into EM mode. The Russians present ‘old’ 
transmitters on their ‘old aircraft, ‘old radar-directed' gunsites and "obsolete" air defense missile 
sites. 


‘According to Bill Morgan: 
"If you can cause an earthquake you can also set it to, say, bring down a single buildings, of pair 
of buildings. 


її may be that the collapse of WTC twin towers was actually the first major scalar attack in word 
history. Because in a certain mode the waves at the interference zone can cause metal to 
soften, even to melt. If so, the planes crashing into them were merely a cover story to cloak the 
fact that the Tesla Howitzer had been used. 


А mishap with one of these devices could wipe out all Ме on earth. They could disrupt the scalar 
wave balance between Earth and Sun in such a way that would cause massive solar 
disturbances and storms, completely frying the earth." 

Bearden says that the Russians have been using the shuttles for target practice, but he says the 
COLUMBIA attack, may be by an unknown party, and hints that the Japanese Yakuza mafia, 
have been leasing scalar weapons from Russia since 1989 and have been targeting US since. 
then. 


Did they or another party shoot down COLUMBIA on 1 Feb 2003? 


Bearden says that when the CHALLENGER was shot down on Jan 28 1986, U.S. wasn't familiar 
enough with scalar interferometry, since scalar waves are not taught in physics, but he claims 
there is 100% proof that the Russians shot it down in full view of the world. U.S. has decided to 
build all the HAARP transmitters also using Tesla technology to get the Russians and other 
enemies once and for all. 


However nowdays America's enemies have multiplied and at least fifteen countries have scalar 
‘weapons, so America and everyone else not only has to watch their backs but undemeath and 
above. Instantaneous scalar attacks could come from anywhere and right through the Earth and 
there are theories that the FBI building bombed in Oklahoma on 17 April 1995, had multiple 
evidence of a scalar attack by an unknown party. 


However Harry Mason wonders if it may be a revenge attack by the Japanese for the Kobe 
earthquake in January 1995, which has suspicious scalar weapons signatures. Others say the 
WTC towers also had evidence of a scalar attack during 9/11. 


Christopher Bollyn of American Free press claims that he interviewed a former East German 
physicist who believes a laser weapon, employing infrared technology, originally developed in 
the Soviet Union, may have caused the WTC towers collapse. he believes that the planes may 
have had infrared plasmoid in front of them, which is ike ball lightning, 


The Soviets already used the infrared beam weapon to destroy a wall at the Ussuri River, which 
separates Manchuria from the far east, during a dispute with China in 1968 according to the 
physicist. Many experts say a laser beam was used to bring down the WTC towers. Since 1996, 
the U.S. and Israel have actively developed an advanced infrared beam weapon under a joint 
"antimissile" program. 


Israel and the U.S. have developed all kinds of advanced lasers since the early 1970's so 
perhaps they will get the Nazis in Antarctica eventually? 


While it's easy to blame the Russians now for every attack, things could get infinitely worse with 
Russians giving scalar technology to others and leasing scalar interferometers. 


But is Russia safe either? 


US has particle beam accelerators and very deadly weapons now, that they have got from the 
aliens. But probably the worst kind of weapon is the one called a quantum potential weapon. 


‘According to Bearden, Russia, US, Israel, Brazil, and probably China have these, which can 
imprint any disease right into the cells of the body, by reproducing its disease ‘signature’. He 
says that Israel is а force to be reckoned with now too, and when CHALLENGER was shot down 
in 1986, Israelis retaliated and destroyed several very large Russian missile storage faculties 
and strategic targets. 


One shot knocked out third of the missiles in one of the large Russian fleets. It apparently 
slopped the Russians finishing off America. Israel already had at least working prototype 

quantum potential weapons and could have devastated Russia and she having the same 
‘weapons knows how deadly they are. 


Bearden didn't say what type of weapons the Israelis used for the attack on Russia but they 
have at least scalar weapons and particle beam weapons, 
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WHAT CAN BE DONE WITH 
SCALAR TECHNOLOGY? 


14. MIND READING, MASS HYPNOTISM AND SYNTHETIC 
TELEPATHY 


‘According to Bearden: 
"in the late 1960's Lisitsyn reported that the Soviets had broken the ‘genetic code’ of the human 
brain. It had 44 digits or less, and the brain employed 22 frequency bands across nearly the 
whole EM spectrum. But, only 11 of the frequency bands were independent. 


This work implies that, if 11 or more correct frequency channels can be ‘phase-locked’ into the 
human brain, then it should be possible to drastically influence the thoughts, vision, physical 
functioning, emotions, and conscious state of the individual, even from a great distance, 


Up to 16 of the giant Soviet woodpecker carriers have been observed to carry a common, 
phase-locked 10-Hz modulation, and this has been demonstrated by Beck, Rauscher, Bise, and 
others to be able to physically entrain or "phase-lock' the human brain, if stronger than the 
Schumann resonance of the Earth's magnetic field 


A human brain entrained by a common, phase-locked 10-Hz modulation on 16 carrier 
frequencies would effectively have 16 frequency channels phase-locked into it. The potential for 
using the Woodpecker transmitters to phase-lock an appreciable percentage of human brains in 
a targeted area, and then induce effects in the populace similar to and even more drastic than 
the effects induced in U.S. Embassy personnel in Moscow, should be strongly pointed out. 


Coupled with the Kaznacheyev work on EM transmission of cellular death and disease, using 
the Woodpecker signals to induce death and disease in the targeted populace may also be a 
distinct possibilty. Modification of DNA/RNA-and viruses themselves-is also a possibility." 

On the http:llwww.umt.netlumf! site this was found: 

"In the 19505, ITT developed sensor technology that could literally display what a person was 
thinking. It was essentially a mind-reading machine. It operated on a principle of picking up the 
electromagnetic functions of human beings and translating those in an understandable form. 


It consisted of a chair in which a person could sit. Coils, which served as sensors, were placed 
around the chair. There were also three receivers, six channels and a Cray 1 computer which 
‘would display what was on a person's mind-digitally or on a screen.” 
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15. DISEASE INDUCTION 


Bearden says that scalar beams can also be used to induce diseases by mimicking disease 


patterns or ‘signatures’ by recreating them on the scalar carriers. These are called ‘quantum 
potential weapons’ 


Especially designed biological effects can be used for attacking any population with various 
diseases, even multiple diseases together. He lists effects to induce instantaneous death, heart 
seizure, severe emotional disruption, loss of control of internal functions, diseases, disabling of 
the immune system and even the implantation of thoughts, emotions or ideas interpreted as a 
targeted subject as their own. 


There is also a suicide vibration which has been used to get rid of people, with no evidence. 


10 Hz is the wavelength used by intelligence agencies to hypnotize, so mass hypnosis can be 
induced in a whole population with subliminal words added into their own language. This can be 
used for voting. Bearden says that almost any kind of cellular death and disease can be 
electromagnetically transmitted by scalar beams using ultraviolet to infrared frequencies. 


He writes that photons themselves can carry death and disease between cells. Scalar EM 
technology allows the synthesis of the actual potential patter of the biochemistry cells. 


This can be made to produce a particular cellular disease or death mechanism and even 
activate genetically latent diseases. Evidence has been found of manufactured symptoms and 
resultant cellular death, from nuclear radiation, chemical poisoning, bacterial infection, as well as 
symptoms of drug induced hallucinations. 


Even the voice of ‘God’ has been produced. 


To quote Bearden: 
"Dr Popp of West Germany has analyzed the virtual photon master control system of the cells. 
Scalar EM represents the deliberate ordering of virtual particle flux into deterministic pattems, so 
the master control system can be readily entered with scalar techniques to induce disease and 
disorder at wil" 

On the site there is more data: 

"Scalar interference grid weapons can be used to biologically attack entire populations in a 
targeted area. 


Suffice it to say that phase locked ELF modulation signals of 10 Hz and less are often detected 
оп multiple Woodpecker frequencies simultaneously. In a target area, this modulation - is 
sufficiently stronger than the Schumann resonance of the earth's magnetic field - will entrain a 
percentage of the brains into forced entrainment. In that case, these human brains are 
‘synchronized’ to the Woodpecker signals so that multiple coherent frequencies are phase- 
locked into them. 


That is, multiple coherent EM channels directly into these entrained brains now exist. At that 
point, Fourier expansions may now be used to attack specific portions of the brain 
geometrically.” 

The site says that scalar EM disease pattems can be modulated upon the carriers, again with 
Fourier expansions and specific biological effects can be induced in the entrained populations at 
will, by Russian technology. 


However HAARP can do the same. Effects are instantaneous death, heart seizure, severe 
emotional disruption, loss of control of internal functions, diseases, disabling of the immune 
system, and even implantation of thoughts, emotions, and ideas which are interpreted by the 
subjects as their own. Freedom Domain also said that Woodpecker transmitters in thousands of 


experiments, a man called Kaznacheyev demonstrated that almost any kind of cellular death 
and disease pattern could be electromagneticaly transmitted, 


Kaznacheyev reported the effect in the near ultraviolet. 


Experimenters at the University of Marburg in West Germany duplicated the experiments in the 
infrared. Photons themselves can carry death and disease pattems between cells. Scalar EM 
technology allows synthesis of the actual "potential" pattern, which represents total control of 
charge and charge distribution, of biochemistry in the cell, of а particular disease or death 
mechanism. 


Symptoms including cellular death from nuclear radiation, chemical poisoning, bacterial 
infection, and other mechanisms were induced by the Kaznacheyev quantum potential 
experiments. Dr. Popp of West Germany has analyzed the virtual photon master control system 
of the cells. 


As scalar EM represents the deliberate ordering of virtual particle flux into deterministic patterns, 
the master control system can easily be entered with scalar techniques to induce disease and 
disorder at will. 


Back to Contents 


16. DISABLING SATELLITES 


Bearden writes that anomalous ‘taser blinding’ of US satellites over the Soviet Union has 
occurred on several occasions. 


Оп one occasion, a satellite was blinded for up to four hours. He claims itis simple for a scalar 
EM interferometer or a ground-based scalar EM laser to accomplish, since the amount of energy 
deposited upon and within the satelite could be precisely controlled and even directly 

monitored. A possibly related anomalous temporary disabling of two or three power supplies has 
been demonstrated upon the British satelite Ariel 6 when passing over British Columbia or the 
Caspian Sea. 


The Russians shot down many U.S. satellites from 1977-1982, with their own ‘killer satellites! 
and cosmospheres using beam weapons. Many kinds of beam weapons can be put on 
satellites. Just recently in Oct/Nov 2003, two Japanese spy satellites (recently put up in space 
leaving from Russia) were disabled, during the solar storm. 


Japan has scalar weapons - were they also on these satellites? 


The Chinese have been developing beam weapons to disable satellites, so it's unknown if they 
were target practice. Brazil has also had a lot of trouble getting her satellites up into space and 
опе wonders if they have any weapons on them because Brazil has scalar weapons and 
quantum potential weapons. There is much going wrong with Brazil’ space program which is 
covered later in this chapter. 


Brazil has made a lot of alliances with other countries which include Ukraine, Russia, China, 
‘America and France, to get satellites into space. U.S. has scalar weapons on her satellites 
according to the book ‘Anti-Gravity and The World Grid' edited by D.H Childress. 
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Paul Baumann: Testatka Generator (Methertha Group) 
But what, I hear you say, is an electron cascade... Well, it was only by chance, very recently, that I 
happened to listen to an audio tape by a Dr. Flanagan about crystal water; when I switched the tape 
over after the end of side one Dr. Flanagan then began talking about an electronic configuration that 
applied a high frequency, high voltage alternating field across an insulator — that created what he 
called an electron cascade effect — Yes, I thought, here is the answer to the Methernitha Machine. 


The electron cascade or avalanche effect is where air molecules are accelerated to the device at such 
a high velocity that they collide with other molecules and atoms in the air to liberate new electrons 
which in turn also collide and liberate even more "ree electrons’ from other air molecules (see 
fig.5), all of which become accelerated by the electric field, and an avalanche of electron- 
‘multiplications progresses throughout the whole immediate environment [note 14]. It's a chain 
reaction, and an entirely safe one, it happens in a more ferocious way in lightning strikes, and is a 
natural phenomenon. And, as in this case, the environment actually becomes part of the circuit [note 
15] because the process is actually negatively-ionising the air surrounding the Methernitha 
‘machines, and that is why those who have been near these generators when working say the air 
around about them is cool and fresh [note 16} 


In view of the fact that it's designers have chosen to wind insulated wire (which may or may not be 
bifilar) around the horseshoe metal it is likely that the horseshoes are used for some form of 
induction [note 17], it would also be very possible to draw directly from this part of the circuit the 
extra electric current produced from the electron cascade blocks, with suitable connections that 
‘might lead downward into the wooden base (where it is believed that an alternate layering of 
perforated metal plates and insulating plates - making up a large high-voltage storage capacitor - is 
located). This power could then be discharged as a pulsed output of high wattage, especially if the 
final output part of the electronic circuit is configured as a Pulse Forming Network of multiple 
sections of inductor / capacitor combinations [note 18]. 


The two big cans at the side, the big capacitors, are probably not highly technical (see fig.7), once 
the fundamental formula has been decided upon all models of a Testatika generator would follow a 
similar construction process. The written descriptions are a little contradictory but they seem to 
suggest a central input rod, or tube, connecting at the bottom of the cans to a stack of inter-linked. 
pancake coils, that are wound secondary-outside primary-inside, fitted around a core of 6 hollow 
donut-ring magnets stacked in such a way with plastic spacers as to allow air gaps between them, 
and then finally the output of each can is a connection from the top coil of the secondaries of the 
pancake coils to a brass ring around the centre of the black plastic top lid — and from the 
photographs can be seen a large diameter wire or tube [note 19] connecting that polarity's output 
terminal to the top lid's brass ring via a brass screw terminal. | would suggest that the ring magnets 
(of anistropic ferrite perhaps) are gapped in this way to prevent the magnetic flux fields of the 
pancake primaries co-joining as one sprawling field, because it would be more advantageous, and 
safer, to have each separate pancake's magnetic Пих cut it's own adjoining secondary coil, and 
divide the secondary output voltage into smaller amounts of potential, thus depending less on 
complicated insulating procedures that accompany high voltage single primary / single secondary 
transformers. 


‘The use of aluminium mesh and solid copper sheeting is commonly used in electronic construction; 
the outer aluminium mesh cylinder would be used to shield stray electrostatic charges, and the solid 
copper cylinder is to shield the large amount of stray electromagnetic fields produced by the 
transforming process from high voltage/low current to lower voltage/higher current [note 20]. 
Obviously they don’t want field contamination taking place between the sensitive electrostatic 
generator and the transformers, 


Within these two outside shielding-cylinders are 'erid condensers’ which, according to the 1999 
report by the 30 engineers, can be as many as 20 layers of perforated sheet (presumably as 
concentric cylinders) - which I have indicated (in fig.7 for instance) as being electrically connected 


E 


Ап article in the book claims Tesla was the father of the Star Wars satelite defense system 
"which works in conjunction with HAARP transmitters to make a shield in space as a deterrent 
against nuclear attacks. The article claims that the Star Wars satellites would be a Мега! ‘Death 
Star being able to achieve population control, extermination and military control of an entire 
planet 


In the book the Russian press claimed in 1986 that it сап neutralize the U.S. Star Wars as it is 
easy for them to neutralize the satellites and even went so far as to call Star Wars "useless 
junk!" 


They said they had another surprise response to Star Wars which would find Washington 
scurrying to find another space-based system. Preston Nichols claims that the Star War 
satellites have particle beam weapons. 


As they have multiple satelites for this it is good for the protection of America by being able to 
make a Tesla Dome to destroy incoming missiles but one would hope it isn't used for mass mind 
control. It may be that the next war is fought by satelite even using beams through the earth. 
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17. IN THE AIR 


Bearden says that many Russian transmitters sending scalar beams over USA in a north/south 
direction are crossed at a 90 deg angle with beams running eastwest. 


А scanner scans the grid squares, detects penetration, and tracks a rising missile or plane. 
Should attack be necessary two scalar pulses are fired to converge and meet in the grid cell 
containing the rising missile. This results in а violent electromagnetic pulse, which completely 
destroys the missile or aircraft. Strangely enough a grid system on a screen was shown in the 
Spielberg mini-series "Taken", showing the tracking of UFOs arriving and leaving from USA, 
along with the tracking of implantes and when they were abducted into UFOs above their 
houses. 


Could this be really true? 


The fictional series was apparently based on true research, which was interesting because any 
bodies taken from their beds at night into extra-terrestrial ships might be able to be tracked this 
мау as well, especially if the U.S. military was partnered in the abductions as they sometimes 


However in the ‘Taken’ series they tracked the abductees from their alien implants as well on а 
grid. For military tracking purposes Bearden claims that operators sitat a giant display screen, 
showing a grid of crossed scalar EM carriers, elther in underground, underwater or atmosphere 
mode. A spot of light would appear on one of the grid squares (cells). 


The operator tracks a target accessing И it is missed or destroyed. Accordingly, the operator can 
make a burst of energy emerge inside the distant aircraft or missile by two scalar pulses meeting 
at the target location. The detection of a hit is shown by a sudden blossoming of the target on 


the screen and if it is missed a large ‘sonic boom will occur from the sudden heating of the air. 


Bearden says that this happened with the Russians using their interference grid covering. 
‘America with the three NASA shuttle launches before the end of 1985. 


On Nov 25 1985 a marker beacon/glowing ball of light was created over the test site probably to 
orient satellites and other detection systems. Twelve minutes after the launch a large blast 
occurred over the site, heard for hundreds of miles up and down the coast. Shortly after, the 
light moved faster than a jet. 


Bearden also says that the loss of the shuttle CHALLENGER on Jan 28, 1986 was caused by 
the addition of a metal softening pattem in exothermic mode onto the booster by the Russians. 


By spread spectrum techniques one system of Woodpecker transmitters can set up multiple 
interference grids in various parts of the globe using scanners and howitzers. A single system 
can operate in the earth, underwater and in the atmosphere using different modes, against a 
wide variety of targets, all operating simultaneously in real time. 


‘According to Bearden when a rising missile is detected additional scalar frequencies in the multi 
gigahertz range can fine scan to identify a target continuously on automatic, after the operator 
places a marker on the grid square it's on. The operator may then fre from established grid 
scalar firing channels. Scalar waves on continuous mode can also be defocused over a wide 
area to dud electronics circuits of a mass of missiles all arriving at once. 


After this, large Tesla Globes created in continuous mode, can be produced to get the ones that 
аге missed followed by small Tesla ‘balls of light in continuous pulsed mode which can finish 
the job of destroying the last missiles. 


‘An aircraft equipped with scalar EM weapons can attack loaded artillery pieces, with the round 
in the chamber exploding. As well as stored ammunitions. Underground missiles can be 
attacked with a scalar pulse passing through he overhead cover dudding the electronics, 
Including nuclear warheads. This can be detonated along with the fuels and propellants. 


А helicopter with scalar EM weapons can destroy jets, other helicopters, cruise missiles, 
personnel, armored vehicles, and multiple other targets. Do the sinister black helicopters 
harassing American whistleblowers by circling their houses have these weapons? A single 
aircraft can sink an aircraft carrier or battle cruiser from afar along with other aircraft. 


Anything hidden and camouflaged, including decays and dummies are useless when whole 
areas are cleared by wide scalar beam sweeps. 
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18. WEATHER ENGINEERING 


Each of the Woodpecker scalar grid interference cells on the grid placed over America by the 
Russian can act as a virtual transmitter, so its as if thousands of EM transmitters have been 
built over USA. 


In ‘endothermic mode’ thousands of these grid interference cells can act as ‘cold generators’ all 
over USA extracting electromagnetic energy. This induces local cooling and shrinking of the air, 
and the formation of low pressure. Altemaiively in ‘exothermic mode’ set at ‘continuous’ a grid 
cell where beams intersect creates local healing and expansion of the air and so formation of 
high pressure occurs. 


These two modes have enabled the Russians to manipulate the U.S. weather at will. Hot and 
cold spots can be moved along a desired path at a desired speed. Using these methods the 
entire jet stream across the USA can be deviated at will. Moisture can be drawn from the Pacific 
and collided over the southern U.S. with extremes of cold air brought down from Canada to 
produce ice storms. 


Violent thunderstorms can be induced and directed with added ‘spin’ thrown in to form extensive 
tornadoes. 


Drought, excessive rain and flooding can be induced at whim. Crops can be destroyed by 
severe and unseasonal weather. Substantial ocean effects can upset the world's weather using 
scalar EM carriers. Localizing a spot of heating at the top of a thunderstorm anvil and another 
spot of cooling at its side can make a localized downburst of rain. 


Weather satellites have detected this combination over America though it can also occur 
naturally. Bearden claims all this kind of weather engineering has been deliberately created over 
the U.S. by Russia since the 1960's with Japan engineering America's weather since 1989, 
‘Anomalous weather has occurred that would по! occur by chance since Russian scalar EM 
transmitters were made. 


Scalar beams can be transmitted through the earth and ocean to intersect at a distant region so 
it doesn't have to be obvious and this way volcanoes can be activated as well 
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19. EARTHQUAKES 


Distant earthquakes can be made by depositing energy in the rocks and increasing plate stress 
until slippage occurs at a fault zone. 


Rocking of an entire plate can be done by depositing and contracting energy from altemate 
areas causing buckling of a large rock plate. Bearden writes on how to induce an earthquake: 
"Here's how you initiate a very large earthquake with such weapons. Take a convenient fault 
zone or set of them. Focus the interferometry on the fault zone, in the "diverging mode, and 
deposit EM energy there in the rocks on both sides, increasing (slowly) the stress in the racks by 
the reverse piezoelectric effect (deposit excess energy, get crystal mechanical movements). 


Do it slowly, and the stress wil build up to large pressures well-above a plate slip minimum 
energy required. At some point, the rocks yield and one or both sides ‘slip’ and move rather 
sharply, giving a very large earthquake in that zone. Do the same thing down in the earth 
(remember, scalar waves easily penetrate right through the earth and ocean at will, and so the 
interference zone’ focus can be inside the earth or beneath the ocean, at will 


Anyway, focus this thing down to where the active part of the volcano is still slumbering, down 
where the hole in the plate has been made. Keep increasing the deposition of energy in the 
magma itself, and eventually the increasing pressure from deep within that volcano, 
underground, wil cause an eruption 


Build the energy slow, and the eruption will likely be much larger." 
Dr. Peter Beter, stated that by 1977, the Russians had placed fission-fusion Superbombs' in 
certain deep undersea trenches around the Philippines. 


Itis believed that the Philippines are in a ‘keystone’ spot within the giant Pacific Tectonic Plate. 
Russia had already been setting off lower yield undersea weapons in other areas around the 
Pacific Ocean causing strong earthquakes. It is believed that when the bombs are set off, as 
stress has built to the level the Russians need, this will cause incredible earthquakes and tidal 
‘waves and ultimately devastate the American West Coast. 


Volcanoes erupting in the Philippines are an indication that stresses are building in the area. 
Earthquakes and volcanoes can sometimes triggering the other. An earthquake can open vents 
deep in the Earth which allow lava to flow up. In other cases the stresses driving volcanic activity 
can also cause earthquakes. 


In the correspondence section of Cheniere Org Bearden responded to a reader's question 
"Do you have any indicators that the Yakuza (or someone else) is behind the recent spate of 
quakes and volcanoes, especially the quakes in Alaska?" 

Bearden responded: 

"No indications directly as yet. So far, just the fact that it seems to be the most powerful quake 
ever to hit the U.S. Also, it damaged the pipeline in Alaska (800 miles long pipeline) that carries 
20% of all domestic U.S. oil. The pipeline is shut down now." 

In a February 1912 interview sla said that it would be possible to split the planet by 
combining vibrations with the correct resonance of the earth itself. 


He said 
"Within a few weeks, | could set the earth's crust into such a state of vibrations that it would rise 
and fall hundreds of feet, throwing rivers out of their beds, wrecking buildings and practically 
destroying civilization.” 

А 1935 article (Tesla's Controlled Earthquakes - 1935 issue of the New York American) stated: 
"Tesla's experiments in transmitting mechanical vibrations through the earth - called by him ‘the 
art of telegeodynamics’ were roughly described by the scientist as a sort of ‘controlled 
earthquake’ 


The rhythmical vibrations pass through the earth with almost no loss of energy. It becomes 
possible to convey mechanical effects to the greatest terrestrial distances and produce all kinds 
of unique effects. The invention could be used with destructive effect in war... 

As part of the secret 1974 Vladivostok U.S -Soviet artificial global-warming agreement, the US 
began 30 Hz ELF transmissions fram a site in the Pacific northwest in Washington. 


Coincidentally with the increase in Soviet and U.S. ELF transmissions during 1980, was a sharp 
increase in earthquakes around the world. The 1/30/81 Washington Post reported: 

"The world sustained 71 significant earthquakes during 1980, up from 56 the previous year, and 
the world death toll climbed to 7140, 5 times the 1979 figure, the USGS said." 

Оп Sept 12 1989, sensors near Monterrey Bay, California, detected unusual ULF (between 0.01 
Hz and 10 Hz - the lowest ELF frequencies) radio signals, 

"which grew 30 times stronger October 5, and then weakened somewhat. At 2:00pm on Oct 17, 
the signals grew so strong that they went off of the sensor's scales. Three hours later, the San 
Francisco Bay area experienced a 7.1 earthquake, which killed more than 60 people and injured 


3800 others. 


The disastrous Jan 17, 1994 Los Angeles earthquake was also preceded by mysterious radio 
signals, preceding two loud ‘sonic booms’, which are typical symptoms of Soviet Tesla weapons 
usage, immediately before the earthquake. 


Normally earthquakes occur no deeper than 20 to 25 km, however a very rare deep 8.2 quake 
took place in 1994 with an 8.2 quake emanated from 600 kilometers below Bolivia, punching the 
planet hard enough to send it ringing like a bell 


The quake was felt in much of North America, even up to Seattle." 
The 1987 Eastlund HAARP patent stated that, 

"The earth's magnetic field could be decreased or disrupted at appropriate altitudes to modify or 
eliminate the magnetic field." 

This can cause irreversible damage, nat to mention the slashes and holes HAARP does in the 
lonsophere with high frequency radio waves. 


Lloyd Zirbes wrote: 
"Disruption of the earth's magnetic field will complete damages to the planet's balance done by 
the government nuclear bomb blasts in the natural radiation belts above the ionosphere. Earth's 
magnetic field keeps the planet in balance with the moon and sun. Disrupling the field will be the 
last straw in sending earth into the sun or out into space." 

The combined effects of all the Russian, American and other transmitters around the planet, 
Including GWEN towers and ELF, and VLF systems all operating simultaneously especially 
during geomagnetic storms is disrupting the earth's internal dynamo and disrupting and altering 
the upper atmosphere magnetic belts, which are the external part of the earth's natural dynamo 
system and could create a premature reversal of the magnetic poles, make the earth wobble 
more leading to a pole shift or total pole reversal 


Ап article online called ‘HAARP Unveiled’ described the effects of Woodpecker drawing up 
energy from the Earth's molten core. 


It said that when an electromagnetic signal is transmitted through the earth at certain multiples 
of 30 degrees standing waves are formed right inside the earth. In certain incidence angle cases 
this standing wave also induces a coherence formed in the molten core of the earth itself, and a 
tiny fraction of the vast, surging electromagnetic currents ofthe liquid core begin to feed into and 
augment the induced standing wave. 


During this, the inducing signal one is putting into the earth is the grid signal and the vast energy 
in the molten core of the earth is the cathode and power supply. The established coherence 
serves as an amplification factor for the grid signal and much more energy is now present in the 
standing wave than the tiny amount being fired in from the outside. 


By crossing beams, multiple ‘giant resonance! waves of this type focus into a very powerful 
beam of very great energy amplifying some of the enormous energy which exists inside the 
earth. By creating this powerful beam and varying the frequency, focusing and wave shape of 
the beam, earthquakes can be induced at a distance or severe disturbances in the middle and 
upper atmosphere over a target area creating anomalous weather effects. 


‘Some call it the Tesla effect. 


With the U.S. and Russia tearing up the magnetic field with HAARP and Woodpecker sending 
scalar waves and particle beam weapons from the ground and satellites, the earth's magnetic 


field is being eaten away. According to an article in Nexus magazine some years ago the U.S. 
let off two atmospheric nuclear bombs above Antarctica in 1975, and then afterwards when they 
‘wouldn't give the Russians the data gained, the Russians set one off above the Arctic. 


There are gaping holes in the magnetic field over the Earth, with a major hole above Alaska, 
which wasn't apparently done by HAARP (according to a www. viewzone.com article by Рап 
Eden), but yet another even more powerful transmitter we don't even know about that the U.S. 
has there, 


Eden reports that there is a large hole in the atmosphere above Yugoslavia also. 


Моге and more artificial ELF and VLF vibrations are disrupting earth's natural internal and 
extemal electromagnetic systems which help to maintain planetary rotation, balance and 
stability. With the newly discovered planetary wobble and sudden abrupt slow-downs in rotation, 
ме should be worried especially with more scalar weapons falling into rogue hands. 


Should any asteroid come too close it may set off such a destructive resonance that the planet 
could split ike Tesla predicted, or suffer a total polar shift. 


Bearden wrote: 
"Any large collection of nuclei - such as a star or a planet - is a strong absorber and radiator of 
scalar wave radiation, 


The Sun is a particularly strong source of scalar wave radiation. This radiation penetrates the 
earth deeply, interacting more and more with the deeper layers, which under greater mechanical 
stress are more nonlinear. 


Most of the heat in the molten core of the earth comes from the dephasing of a portion of this 
absorbed scalar radiation from the Sun, liberating ordinary electromagnetic energy as heat. The 
Earth also re-radiates scalar wave radiation back to the Sun. The Sun and the Earth are thus 
coupled into a scalar system in equilibrium or near-equilibrium. 


Each body in the couplet possesses both a feedforward and a feedback loop." 
He warned of the grave dangers of scalar weapons, which may upset the resonances between 
the Sun, Moon and Earth, especially in pulsed made because this would upset the delicate 
balance of Earth-Sun, Sun-Maon and Earth-Moon. 


If one resonance gets over stimulated the coupled resonance response from the sun could be 
disastrous, with volent expulsions of solar electromagnetic energy and particles which is 
happening now. Earth could disappear in a ball of flames (which is predicted in 2.Peter in the. 
Bible). 


Bearden warns: 
"Note the abnormal influence of the Moon on tides - tides of both the Earth's tectonic plates and 
oceans. If the Earth-Moon resonant system were over stimulated, one might expect VIOLENT 
earthquakes of extraordinary magnitude, and tremendous tidal waves hundreds of feet in 
height" 

‘According to the article 'HAARP - No Man Hath It Unveiled! 

"... the use of huge scalar electromagnetic weapons (including US devices which interfere with 
God-given protective Van Allen Belt and other external magnetic belts) is a double-edged sword. 


Unless carefully employed, use of the weapons could cause a terrible backlash to the user (as 
the Soviets discovered when the main power source for the Gomel Woodpecker transmitter at 


Chernobyl exploded in 1986), as well as the victim and even cause the destruction of Earth 
itself. 


With scalar electromagnetic weapons, the consequence of a relatively simple electronic failure. 
can be catastrophic; not only for the local nation but for the earth as a whole. 


If an scalar pulse discharge happens to tickle the Sun's and Moon's natural scalar 
electromagnetic feedback loops the wrong way you'll get convulsions on the earth and a violent 
increase in the interior heat of the Earth's molten core with a concomitant eruption of that core 
right up through the Earth's mantle..." 
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20. SEA ATTACKS 


Bearden also writes about a scalar interference grid which can be made underwater so that all 
submarines can be detected, tracked and destrayed using dudding or explosions with missiles 
still unfîred in weakly endothermic mode. 


Two scalar pulses from howitzers can channel and meet in the submarine, violently exploding all 
of it with the marker on the screen shown as blossoming light. A "cold explosion" could also be 
Created from pulsed endothermic mode, making intense, severe freezing in the target zone. 


Artificial EM "potential" will travel through the ocean, but a force field wont. 


Also surface naval vessels can be attacked through their hulls. Sea borne and ocean bottom 
mines can be destroyed with underwater ‘sensors’ including entire fields of them. Scalar beams 
can detect and destroy torpedoes and anti-submarine missiles including their munitions and 
charges. A scalar grid system can also be placed over the ocean against all missiles, including 
those from submarines, as well as destroying aircraft on a carrier taskforce as soon as they 
launch 


Using a sophisticated scalar radar, a large area can be scanned rapidly for ай mines. It can 
operate as an "underwater eye" being able to tell if a mine is located. The grid operator can then 
hit any mines or even midget submarines, bottom crawlers etc. with a scalar interferometry 
pulse, using the same detection system. 


EM energy can be sent to the submarine's controls making it malfunction, causing it to sink to 
crush depth and implode. In another mode the scalar howitzer can create "cold explosions" 
where huge energy is sucked out of the sea 


A number of these cold explosions have been witnessed, especially by commercial pilots. They 
create a gigantic mushroom cloud of mostly water vapor rising miles into the sky. 


From "Yugoslav Earthquake followed by Cold Explosion": 


Yugoslav Earthquake, Apr. 15 
Followed by Cold Explosion | 1979 


Magnitude 7.2 on Richter scale 
Epicenter 33 km. deep OFF JAPAN, NEAR KU 
More than 100 aftershocks 
At Kamenari: 
Adriatic sea mushroomed up 
Like atomic bomb explosion 
Signature of a cold explosion 
Similar to Apr. 1984 test off coast of 
Japan, near Kurils (see inset graphics) 
Note that April is a significant test 
month for the Communists (preparing 
official reports for May Day?) 


On Apr 15 1979 there was a magnitude 7.2 earthquake in Yugoslavia followed by a cold 
explosion in the Adriatic Sea, at Катепаи. 


The sea mushroomed up like a nuclear cloud. Bearden writes that in 1984 the Soviets created a 
scalar ‘cold explosion’ off the coast of Japan near Kuril Islands. A cold zone low pressure was 
suddenly induced above the ocean and water was sharply sucked up forming a dense 
mushroom like cloud, (glowing like a halo) like an atomic explosion but with no flash ог 
shockwave. 


The expanding cloud rose to 60,000 ft in about two minutes, spreading until it reached а 
diameter of about 200 miles. 


Several Boeing airline pilots in the general vicinity saw this and a US satelite also photographed 
the area. Bearden says it was very probably a test of a giant scalar EM howitzer used in the 
endothermic (heat energy withdrawing) mode. Sudden energy withdrawal in a region above the 
ocean resulted in a sudden low pressure, sucking up a giant cloud of moisture. Inrushing air 
pushed the cloud upward into a giant mushroom. 


The maximum diameter of the halo is estimated at least 380 miles, and the maximum altitude of 
its center greater than 200 miles. 


Bearden says this is a sort of Tesla shield made by a giant Soviet scalar weapon, and was three 
tests in one: 


= the initial cold explosion 
* switching to endothermic mode 


= then exothermic mode, 
Чо create a small hemispheric shell of energy expanded into a globular shell, and expanded to 
giant size. 


This globular part of the exothermic test was very similar to the Soviet test observed from 
Teheran, Iran in 1966. The glowing hemispherical shell was similar to several previous Soviet 
tests observe over the ocean. 


In 1977, the НМУ. Kinpurnie Castle observed a large, moderately luminous hemisphere of light 
formed aver the ocean, and the formation of two luminous patches or globes, inside and outside, 
which disappeared after 10 minutes. 
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21. TESLA SHIELDS AND GLOBES 


‘According to Bearden, in 1982, pilots and crews of two Japan Air Lines Flights reported sighting 
а giant, expanding globe of light in the North Pacific, 700 kms. east of Kushiro. 


Beaden writes: 
"This was another test of a scalar EM howitzerlinterferometer producing a "giant globular shell" 
of energy at a great distance (this is also called a Tesla globe, because Tesla created them 
initially). 


When small, the intense shell produces a very high EGP (electrogravitational pulse) and also a 
very high electromagnetic pulse inside the matter of any object penetrating the shell. This will 
dud any and all electronic equipment; explode high explosives, fuels and combustibles; and 
render any other modem weapon harmless. 


The high EGP will detonate a nuclear warhead immediately in а "full-up" nuclear detonation. 


It will also instantly kill any living creature, including every cell, bacterium, virus, and organism in 
its body. It wil detonate any ordinary, non-radioactive material, with a low-order nuclear 
detonation, of all its nuclei. As the globular shell is made very large, the "energy density" in its 
shell is reduced. However, any nuclear material or device wil stil suffer a low-order nuclear 
detonation from the EGP, and any biological system wil stil be instantly killed. 


The EMP (electromagnetic pulse) wil stil dud any electromagnetic equipment presently 
available. As can be seen, the globe can be used to defend an entire sector of the sky against 
any kind of incoming threat - with 100% effectiveness. 


А hemispherical shield can be placed over one's own military forces for defense, and/or over the 
opposing force for initial phase offense." 

Bearden says any object penetrating the shell, which consists of globes or hemispheres layered 
within each other, receives both an electrogravitational pulse (EGP) and electromagnetic pulse 
(EMP) arising inside it, from within its local space-time. 


The EMP wil dud all electronics and explode all high explosive materials. EMI shielding is 
ineffectual, since the EM energy pulse arises everywhere within the vehicle, warhead, and 
circuitry from spacetime itself. The EGP will immediately fission radioactive material. If a strong 


EGP is experienced any nuclear warhead will explode instantly, and even the nuclei of ordinary, 
nonradioactive material struck by a strong EGP will fission in a low order nuclear explosion in 
the more intense small shell or shell variant 


The large Tesla shells cause low order detonation, and disruption of nuclear warheads. 


The Tesla shell is effective against all types of warheads including nuclear and penetrating 
vehicles (bombers, ballistic missiles, cruise missiles, RPVs, artillery shells, etc). 100% defense 
against missiles and aircraft is possible. 


Bearden wrote in 1984, 
an American Boeing crew flying from Tokyo near the Kuril Islands, noticed a slowly expanding 
hemisphere of white light above the horizon. 


The shell of light continued to expand over a 10 minute period until ahead of them. There was 
no shock wave. The shell of light had sharp edges and was semitransparent so that stars 
became visible through it. 


This was another Soviet test of the Tesla shield. Numerous sightings of this phenomenon have 
been made by airline pilots flying in and out of Japan. 
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22. GROUND ATTACKS 


For smaller defense tasks, Bearden describes that one can hide an independent scalar wave 
carrier inside an ordinary carrier wave for communications, as the enemy can jam a normal 
communication carrier, but not a scalar one. 


Artificial potentials can be used for 2 way communication with submarines, aircraft and ships 
also. He says that one can use one's enemies jamming transmissions as a ‘wire’ to establish 
scalar EM channels. The enemy's transmitter can be located with weakly endothermic mode’ 
Using lock-in mode. 


Опе can ‘walk’ the lock-in past their encryption function to their "clear" input and receive and 
record all that they are communicating in the clear, and this can even be done distantly. There is 
an option to also destroy the enemy's equipment while they are at it, or just continue to 
eavesdrop. Bearden claims that this reason may be why the US embassy in Moscow was 
subject to weak microwave radiation for decades, and this caused health problems to the staff. 


The US knew and apparently took no action to monitor the effects themselves. 


The Soviets have built а new embassy in Washington DC, bristling with antennas. It penetrates 
the steel hull of tanks, armored vehicles, underground bunkers, pillboxes and fortifications, 
‘Anything underground can be shot at through the earth, including missile silos, and nuclear 
storage sites which too can be attacked through the earth itself, initiating full nuclear explosion 
оп missiles at station. 


‘Ammunition dumps, radar systems, radios and communication gear and centers, gasoline 
dumps, drones, surveillance and sensor systems, mines etc. can be swept clean with scalar 
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Раш Baumann: Testatika Generator (Methemitha Group) 


BETWEEN each separate secondary winding - in the fashion of an old discovery from the early 
days of wireless telegraphy and based on the ‘disruptive discharge coil’ devised by Nikola Tesla, that 
such a condenser connected in the center of a secondary coil collects the maximum amount of 
voltage created by that secondary. This configuration of one condenser inside another inside another 
etc ete, has a striking similarity to the layout of a pulse forming network [see note 18] 


In the red wired can the transformer is wired to output negative, and the blue wired can's 
transformer is wired to output positive polarity. Special note should be made of a similar 
arrangement for divided primary / secondary windings devised by Van de Graaff in his ‘High 
Voltage Electromagnetic Charged-Particle Accelerator Apparatus Having an Insulating Magnetic 
Core’ [note 21] with respect to magnetic reluctance gaps. 


Whilst it has been said that the clear perspex disc was designated the 'cloud' disc, and the (rear) dark 
disc the ‘ground’ disc I would think this relates to different types of acrylics or plastics that might 
become charged to different polarities, as in the triboelectric series, where frictional charging of 
different plastics — and then bringing them close together, might cause donation or acceptance 
from one to the other; I would think from the above that cloud represents a donator (positive charge) 
and that ground must mean an acceptor (negative charge). Has anyone tried the combination of a 
teflon disc (extremely negative charge) with a glass disc (highly positive charge) ? 


Or dises doped with paramagnetic particles perhaps [note 22] ? 


т 


waves giving area coverage. 


Scalar waves can pump the electrical grounding and distant electrical power distribution and 
generation systems so they fail. 


Radio and TV transmitters and wiring complexes in buildings can be destroyed. If many missiles 
are launched, a Russian operator could mark them rapidly and the howitzer fires burst after 
burst at them, decimating them and reducing the number to make it to mid course. On the 
tactical battlefield scalar EM radar interferometer systems can defend against tactical missiles, 
aircraft, cruise missiles, artillery, mortar shells and helicopters. 


There's no place to hide, so an invasion can be achieved easily, provided the enemy is also not 
using scalar EM weapons. 
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23. OBLITERATING INDIVIDUALS 


If one sets a scalar weapon on ‘high intensity pulse mode’ and fires at someone it will destroy 
their nervous system instantly, along with every living cell, bacteria, germs elc. causing death. 


The hit body falls down like a limp rag, not decaying in even 30-45 days. It's like а body being 
irradiated with nuclear radiation like food, everything is killed. The materials preserved before 
decay can set in. Entire groups of people can be blasted and killed on peak power. Bearden 
said that the strange deaths of the Afghanis were speculated to have been done with an eerie 
new gas. 


However gas gives a person seconds to die, having violent convulsions. Jane's ‘Defense 
Weekly’ covered this in 1984. 


The Soviets used scalar tactical death rays in Afghanistan, according to Bearden, and they were 
positioned in the noses of their HIND helicopters. They cunningly also fired gas rockets filed 
with nerve gas to disguise the testing of these death rays to fool intelligence analysts. 


Set at a lower intensity pulse mode the person will be zapped unconscious and revived later for 
interrogation. This is done silently. 


To prevent destroying equipment and installations the endothermic mode can be utilized. Cold 
explosions can freeze tanks, personnel and equipment. Heaters and arctic clothing are useless, 
the people die - frozen to death, however the equipment thaws out. Bearden says if one wanted 
the front-line strength of NATO, one could create three cold explosions, each 50 miles in 
diameter alongside each other. In seconds every living thing is frozen to death. 


The batlle's over instantaneously. 
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24. PORTABLE SCALAR BAZOOKAS 
These can be carried by people or mounted on vehicles or helicopters. 


A bazooka size scalar EM pulse weapon can destroy a tank with one shot passing right through 
the armor. It сап penetrate conductive shielding and even Faraday cages. With a scalar EM 
pulse, the tank personnel die instantly, the electronics are dudded, the ammunition and fuel in it 
explodes, all simultaneously, destroying it completely 


One tank, helicopter or jet after the other can be knocked out easily with one blast by a either a 
soldier on the ground carrying a portable bazooka or tank carrying this weapon. A fighter 
bomber aircraft is also destroyed using simultaneous kill mechanisms, with the fighter and crew 
instantly killed, electronics dudded, fuel exploding and jet engine flaming if the pulse mode is 
powerful enough. 


Shielding is ineffective, the scalar pulse or continuous mode can go anywhere gravity can go. 


Teslalscalar wave weapons were said to have been used by the Slavs, who had this technology 
in the Tesla Museum (dedicated to his work), during the Bosnian war. The Russians were also 
said to have helped them, Using scalar weapons from a tank or ground transmitter, closely 
spaced pulses can act ike a machine gun and sweep the artilery or mortar barrage. 


If the peak power in the sweeping pulses is sufficient the explosives are sparked and detonated 
and the fuses destroyed, 
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25. RADAR INVISIBILITY 


Bearden also says making an aircraft invisible to ordinary radar involves having multiple 
transmitters on it to make a spherical interference shell around it in the bandwidth of the 
searching radar. 


When the radar beam strikes the energy bottle around the aircraft and interferes with the return 
signal reflected from it, itis defracted, scattered and absorbed. To shield against passive radar 
tracking emissions from the aircraft, one can detect and complement their own emissions, so 
that ‘near zeros’ result in the spectrum of interest. 


Itis also possible to cool the exhaust and heated surfaces of the aircraft using scalar 
electrostatic cooling, 


Bearden claims it is possible to cause the aircraft to ‘disappear optically. This can be done by 
matching a photon hitting the aircraf , which is absorbed totally with the same emission from the 
opposite side, in the same direction the original photon was headed. The light emitted from the 
original airplane from one direction seems to have "passed through it" from the other direction, 
mimicking empty space to the observer (a photon is a quantum of radiant energy moving with 
the velocity of light) 


‘Apparently what is known as a "Fourier expansion energy bottle" can be used for this. This сап 
also be done on re-entry vehicles by having multiple antennas on it or use satelite re-entry 
vehicles to carry exlra transmitters necessary for scalar interferometry. 


‘An energy bottle can be placed around the ensemble as an interference shell in the bandwidth 
of requirement. Radars in that bandwidth can't detect the ensemble. 
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26. SUMMARY OF A WAR THAT COULD OCCUR 


Bearden paints a possible scenario: 
if for example the U.S. were to send a nuclear missile to Russia many things they have 
developed for defense using scalar technology could greet it before it even landed. 

Secret eavesdropping using scalar carriers may have heard it was about to be fired, and they 
could explode the missile before launch using a cloaked COSMOSPHERE or aircraft. 


However if it does manage to launch, firstly it could be detected and tracked, then a continuous 
EMP Tesla globe could kill the electronics of the missile. Another intensely hot fireball globe 
could vaporize the missile, or a pulse mode fireball could explode it before it reached ils target. 
Extremely large glowing spheres of light containing dense EM plasma energy created by 
crossed scalar beams could also activate the nuclear warhead en roule by creating a violent low 
order nuclear explosion. 


Various parts of the flying debris can be subjected to smaller more intense Tesla globes where 
the energy density to destroy is more powerful than the larger globe first encountered, 


This can be done in pulse mode with any remaining debris given maximum continuous heating 
to vaporize metals and materials. If anything still rains down on Russia, they could have already 
made a Tesla shield over the targeted area to block it from entering the airspace. 


The Tesla shield protecting the target could be made of three or more concentric Tesla shields, 
that would produce multiple electromagnetic pulse energy and severe heating of anything which 
enters it. These concentric Tesla shields can also clean up and sterilize any gamma radiation 
resulting from an explosion of the nuclear warhead. 


The Soviets are using unknown attributes of matter, phenomena and laws of nature by research 
covering the equivalent of 7-8 U.S. atom bomb projects back to back already. 
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27. RUSSIAN UFOs ATTACKED THE US SHUTTLE PROGRAM 
FROM THE BEGINNING 


The space shuttle accidents, according to Tom Bearden, were done by the Russians using 
scalar weapons. 


Let's forst look at other stories on these accidents being caused by the Russians, according to a 
series of articles written anonymously called 'Fire From The Sky’ 


The article states that in Oct 1977 a newly operational Russian cosmosphere (locally made anti- 
grav saucer) shot down Skylab with five American astronauts secretly on board. In mid May 
1977, America could not put up a satelite due to a booster rocket falling off. 


This satellite was destroyed on Sept 13 when its launch vehicle exploded one minute after lift 
off. Sixteen days later another satelite and booster went up in flames, again one minute after 
launch. NASA pretended Skylab was still up in orbit, but sinking unexpectedly. The U.S. wasn't 
in a position to yet launch any space shuttle up into space because Russia was deploying her 
secret space triad of advanced manned weapons. 


The US space shuttle program had to be reorganized shrouded in secrecy. 


In 1946, the Russians moved many German scientists to forty locations in the Soviet Union, as 
well as their labs and forced them to build anti-gravitational saucers, like the ones the Nazis 
made for their own use in 1940/41 in eight locations all over Germany during the war, after they 
had ‘back engineered’ a crashed UFO which landed in Germany in 1939. 


More info can be found at Manmade Flying Saucers - The Nazi Connection 
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28. HOW DID RUSSIA GET UFOs? 


‘According to the book ‘UFOs Nazi Secret Weapon?’ 275,000 German scientists as well as their 
families were taken from the Soviet occupied section of Germany after ће war over a two day 
period, never to return. 


They built the Mig fighter planes for the Soviets, along with torpedoes, submarines and many 
other things of use in war. However the Nazi anti-grav saucer plans were found by the allies 
after the war, and this valuable book was written in the 1950's showing all their technology with 
photos of the saucers and matching engineering plans. 


‘UFOs Nazi Secret Weapon?’ was written by two Germans, Mattern and Friedrich, and по 
German publisher dared to publish it, so it had to wait until the mid 1960's to be published in 
Canada. 


Since the late 1940's, Nazi UFOs which resembled the ones drawn on the plans, have been 
sighted worldwide. Investigations showed that nearly 3 billion dollars was invested in Nazi front 
organizations around the world after the war, particularly in South America according to Matte. 
and Friedrich, 


НВ not known how much harm has been inflicted on the allies since the war by Nazi UFO 
occupants flying out of their base in Antarctica, which was colonized by some of the 250,000. 
Nazis who escaped from Germany before the war ended, having made their polar base 
operational well in advance. 


However they do have scalar weapons which makes anything or anyone an easy target. There 
тау stil be an ongoing war between the Nazis residing in secret bases in Antarctica and South 
America, and the Russians, (who now have hundreds of cosmospheres) as well as against other 
former ally enemies. 


The plans of the Russians are often known because of double agents, defectors, spies, 
surveillance and observation by the public of their attack signatures. 
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29. FORMER BOSHEVIKS RUNNING AMERICA 


‘According to the ‘Fire From The КУ files, the space shuttle program went into secrecy, not only 
to fol the Russian attacks, but because the Rockefeller cartel (who supported the Russian non 
Bolshevik government at the time), would tell the Russians what the present US govt. was 
planning against them. 


They wanted peace to keep their business assets intact. The Bolsheviks had been put in power 
in Russia by the Rockefeller cartel in 1917, and when they were removed they'd come to 
‘America and Reagan had included them in his government as the Bolshevik-Zionist alliance. By 
the last half of 1980 they began to regain power in Russia so the decision was made to go 
ahead with the space shuttle mission. 


The American Bolsheviks were thrown out of Russia but intended to take back Russia, by 
destroying the present Russian government so America was to be sacrified to achieve this and a 
nuclear attack on Russia was planned to destroy their military facilities in Siberia. 


Meanwhile, the Russians kept on attacking anything the U.S. shot up into space, to dominate 
the upper atmosphere themselves. US military planners (under the control of former Russian 
Bolsheviks) ousted by Glastnost, didn't realize just what weapons and spacecraft the Russians 
had unti they themselves tried to master space. 


For four years from 1977 to 1981, anything America sent to space was shot down and an 
elaborate fake replica of what should have been was shown to the world 


‘America finally reached space in 1981 due to having developed their own beam weapons, as 
dangerous as the ones Russians had used against them from their cloaked cosmospheres high 
up in space. In 1977 the Bolsheviks had strategic positions within the US govemment, replacing 
the Rockefeller cartel in many areas of power. 


The Bolsheviks were Zionists and in league with Israel, with headquarters in both New York and 
Jerusalem, 


Back to Contents 


30. REPLICAS USED FOR THE LANDINGS, AFTER ORIGINALS 
SHOT DOWN 


А replica of the space shuttles that supposedly, had gone into space was created inside а 
modified NASA 747, complete with floating notebook. 


Everyone believed this simulation and each time a shuttle was launched, out came the 
simulated film, which was reused. However the actual shuttles never came down unscathed, 
only as wreckage. Eisenhower sent more than twenty U-2 spy fights over Russia between 
11957-1960 and the airforce reported that the Russians would have 1000 ICBMs by 1961. 


The Russian Sputnik satellite was launched on Oct 4 1957. The US satellites in the 1960s and 
1970s were also used to observe flying saucers. During 1977, Russian cosmospheres just 
swept the sky clear of US spy satellites and made enormous ‘air booms’ along both coasts of 
US and inland, to demonstrate they ruled space, and nobody could stop them doing what they 
wanted, frightening thousands. 


The American authorities explained away the ‘air booms’, by saying it was the sonic aircraft 
Concorde, but actually it was the Russians high up in space shooting particle beam weapons in 
defocused mode. 


‘Almost daily airquakes were heard in areas such as airforce bases and other military 
installations. In 1977 seven cosmospheres hovered over America, but months later hundreds 
followed. It is not known if any were Nazi UFOs leaving from Antarctica, as the ‘Fire From the 
Sky files haven't covered this aspect, but the anonymous author was familiar with the Russian 
cosmosphere activities which created airquakes. 


Between Dec 1977 and June 1978, 594 airquakes of major impact occurred and UFO sightings 
mushroomed, 


However some sonic quakes over southern Califomia have been traced to the ultra secret 
‘Aurora craft going to Groom Lake, Nevada from Pine Gap, Australia and also ‘real’ UFOs have 
also shown up where cosmospheres congregate. The Russians had a sophisticated stealth 
cloaking system, but the extra-terrestials neutralized this to show their presence, sometimes so 
people would see the Russian cosmospheres and wake up to reality. 


Alien craft have strobing colored lights of green, yellow and blue, whereas the cosmospheres. 
don't strobe and are positioned high up to appear as stars. 
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31. CLOAKED RUSSIAN UFOS ABOVE USA 


The cosmospheres hover in the earth's electrostatic field, and they aimed their particle beam 
weapons with a combination of infrared detection and radar. 


The Americans on learning this decided to block their sensing systems and disturb them from 
their hovering position, so they couldn't aim their particle beam weapons when they launched 
their rockets. Working overtime they designed a cobalt ionization bomb, which created 


tremendous quantities of totally ionized cobalt atoms stripped of their electrons, leaving bare 
nuclei detonated at various upper fringes of the atmosphere as high as possible but below the. 
hovering altitude of the cosmospheres. 


This would make an enormous storm of electrons spread horizontally in the earth's magnetic 
field underneath the cosmospheres. This would be coupled with ground based high-powered 
lasers. 


However the Russians had another aiming device which was based on the actual atomic 
signature of the target and normal jamming had no effect. 
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32. ALL U.S. SATELLITES SHOT DOWN BY RUSSIA UNTIL 1981 


On April 12 1981, the COLUMBIA space shuttle was supposed to get into orbit and deploy a 
military satelite. 


Two days later they were going to land another shuttle as a staged drama pretending it was the 
Columbia. Every American spy satelite launched in the last three years had been shat down or 
blinded before gathering much data. The shuttle COLUMBIA was intended to fly over Russia's 
particle beam facilities and cosmodromes with the spy satelite still on board, sending the data 
Баск, 


‘According to the 'Fire From The ЗКу author, there are more KGB agents in the CIA than loyal 
‘Americans and the plans to attack Russia were given to the Russians beforehand, 


In the article The CIA, UFOs, MJ-12, JFK & James Jesus Angleton’ by Timothy S. Cooper, he 
writes: 

"The shocking truth of the Soviet atomic weapons espionage program, Enormous, dealt a 
tremendous blow to US and British security when it was learned that British diplomats operating 
within the US State Department, as well as US Army technicians at Los Alamos National 
Laboratories, had not only supplied blueprints and materials for the atomic bomb to their KGB 
handlers in New York, but had stolen the proposed plans for the hydrogen bomb as well. 
Security officials were left guessing as at what else the Soviet spies had stolen from under their 
The Fire From The Sky author continues saying Russia's goal was to shut down the space 
shuttle program. 


They shot down a high flying U-2 spying over Russia in 1960. President Eisenhower and 
Khruschev met to discuss this. Russia said they would shoot down Columbia if it flew over 
Russia and put it on public display together with its nuclear powered laser fring spy satellite. 
The third generation casmospheres were the tool for this. They were massive and called "Super 
Heavies" or jumbo cosmospheres. 


By 1980/81the Russians had built seven of them, bigger than the zeppelins of the 1930s. They 
‘would сапу a payload of more than 50 tons, far more than the space shuttle, plus 
electromagnetic propulsion which could take them to orbital speed. They were in effect, Russia's 
space shuttles. Five jumbo cosmospheres were fitted with grappling equipment to seize a large 
object in space and the other two with neutron particle beam weapons. 


They fired at the COLUMBIA at point blank range, (just to disable it) as they wanted the shullle's 
back-up computer to fly it over Russia so they could capture it, supporting their claim that it was 
being used for espionage. 


Heat sensors on the shuttle programmed it to self destruct if attacked and blow the shuttle to 
bits. It ended up strewn over Russia for about 75 miles 
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33. LIES, LIES AND LIES 


There would be no TV coverage, except the liftoff. April 12 1981 was twenty years since the first 
manned flight into space. 


‘Another fake" COLUMBIA was landed by the Americans and nobody knew... According to ‘Fire 
From The Sky clones of the two crew (produced at Dulce, NM, underground militarylalien 
installation) were put in the replacement shuttle to greet the cheering crowds. (NOTE: Another 
part of the US goverment, acting separately had established an alien alliance with the 
dimitutive greys and reptoids during this time. 


Genetic engineering was being done, however that was operating separately from the shuttle 
space program. 


Cloning factories underground are now all over the U.S. and the alien aliances are stronger 
than ever Al sorts of replacement humans are produced now underground in the US. — 
Synthaties, androids, clones which take a year 10 growin tanks, and even soul replacement can 
be engineered with technology), Three more identical shuttles were in storage for ‘supposed 
landings. 


‘Anew launch was planned for March 1982 and the shuttle armed for battle in space. The U.S. 
Bolshevik government planners refused to understand what they were up against. 


Russia had taken cosmonauts from seven other countries, while America couldn't even gat up to 
space with their shuttles, 


Everyone was told that America was five to ten years ahead of the Russians in spaceflight. It 
жаз a lie regarding the space shuttles, but covertly with the help of former Nazi engineers at 
Area 51, military installation in Nevada and various alien/American alliances underground at 
multiple installations, Amerca's own anti-grav saucers were progressing as well 


However the space shuttle program also had its fair share of former Nazi scientists to help that 
get off the ground, with many rocket scientists being taken to the U.S. after the war. Some 
figures give as many as 5,000 ‘useful’ Nazis were taken to U.S.A after the war. 
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34, FRICTION WITH THE JAPANESE 


Fire FromThe Sky claims on April 9 1981, an American submarine sank a small Japanese 
freighter, supposedly by ramming it and left the scene without rescuing survivors and didn't 
admit the incident until 36 hrs later, reporting it as 3 1/3 miles away from where it happened. 


‘American naval vessels deliberately ripped Japanese fishing nets to ribbons and ships with 
nuclear weapons visited Japanese ports in secret, though they were banned. An attempt was. 
made to pressure the Japanese because of Nazi counterfeit money coming from South America 
and Antarctica. The Nazis had made Jewish forgers produce American dollars and British five 
pound notes so perfectly that banks couldn't detect it! 


The World Monetary Fund in Switzerland found about 15 billion dollars in circulation which 
shouldn't exist. US had a balance of payments crisis which also couldn't be accounted for. 
Prime Minister Ohira was under pressure from the Bolsheviks to re-arm and become the 
policemen of the westem Pacific, and he was ready to go along with it despite wamings from 
Russia not to 


Ohira died ‘suddenly’ and U.S. Bolsheviks wanted his replacement Suzuki out of office, as he. 
wouldn't re-arm. 


So America created incidents, which created loss of face for Japan, especially Suzuki. (a painful 
malady for Orientals) He had to prepare for war to get along with Washington otherwise the 
Reagan administration was going to sell its most sophisticated weapons to Red China. The 
space shuttle was necessary to obtain spy data on Russia, to be able to destroy their weapons 
and cosmosphere bases. 


China was instrumental in this plan, to allow the U.S. a base from which to attack Siberia with 
nuclear bombs. The situation was desperate. 


Оп May 6 1981 an EC-135ns modified military Boeing 707 used for tracking Russian satellites, 
was shot down on a routine fight by а cosmosphere above it using a charged particle beam. 
weapon. The particle beams are so exacting that they can shoot а jet turbine engine іп fight. 


Оп 26 May 1981, Russia shot down another highly sophisticated electronic warfare jet, an EA- 
6B Prowier. Just before it landed on a nuclear supercarrier ship, a jumbo cosmosphere shot at it 
with a neutron particle beam weapon. It crashed into a deck full of aircraft kiling fourteen, and 
injuring forty-eight. 


Twenty aircraft were destroyed or damaged. It was the navy's worst fight deck disaster since 
the 1950's according to Fire From The Sky’ 
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35. ENTERPRISE SHUTTLE DETERMINED TO SPY ON RUSSIA 


The capabilities of the next shuttle ENTERPRISE’ were not publicly disclosed. On Nov 12 1981 
the second space shutlle launch lock place in Florida. 


Mission Control deliberately cut the trip short after seven hours, pretending a faulty fuel cell was 
responsible. It was on a military mission. The Enterprise itself was tumed into a spy satelite. It 
would be four years since Russia using her ‘killer satellites! had destroyed all of America's spy 
satellites. 


The spy satellite in the shuttle was made of tungsten, (able to withstand incredible heat) layers 
of this were placed around a central core. It was ЗОН long and 20ft wide, and supposed to 
survive a particle beam attack, which would be notified by sensors to fire in the direction of the 
attack with a giant carbon dioxide gas dynamic blaster. 


The Americans knew that the shuttle could probably outrun the first generation cosmospheres, 
however they still didn't know about the jumbo cosmospheres, which had destroyed the 
COLUMBIA shuttle launched in April 1981. 


Now there were about eight or nine jumbos and these could outrun this shuttle. The 
ENTERPRISE took off unmanned and when it passed Russia it was to be upside down with the 
spy camera capturing Russia's military installations. Five jumbo cosmospheres followed it along 
with some alien craft. For two years Russia had been preparing a new ant-ballstic missile 
system with underground shelters installed for the citizens. 


This was based on charged particle beam weapons fired from modified supersonic TU-144 jet 
transports. On Nov 12 1981 a squadron of TU-144s were scrambled to intercept and shoot 
down the Enterprise as a practice target. The big jets fired upwards with the beam weapons 
blasting through the midsection of the shuttle breaking it in half. 


Identical fake films of the crew on board were prepared, even reusing the old previous fake’ film 
from the last launch which was actually shot from inside a jumbo jet replaying the long distance 
scenes and redoing the narrative. 


А substitute shuttle from White Sands military base ‘landed’ 
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36. RUSSIA INTENSIFIES ATTACKS 


їп Jan 1982, Russia renewed geophysical warfare with weather modification and artificial 
earthquakes. 


Parts of Canada suffered extreme blizzard conditions calling for a national emergency. 
Cosmospheres were all over US, continuously patrolling strategic target areas. Until 1981 it was 
impossible to even detect their presence overhead, being invisible to normal radar, except at 
close range. However late 1981 saw the development of ‘computer enhanced infrared’ which 
detected heat radiation from the cosmospheres. 


On Jan 12 1982, this was aimed at a cosmosphere above central New Jersey. 


‘Aim was secured and the laser was fired with a section of the casmosphere erupting into blue- 
green flames. As they were under orders NEVER to let one fall into non-Russian hands they 
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made for the sea. It had been 40 miles up, but the damaged cosmosphere plunged into the sea 
а few miles offshore. It floated in the sea for 10 minutes, burning and seen by many witnesses. 
The Kremlin sent a message that they would pay dearly if repeated. 


The next day Jan 13 1982 an Air Florida Boeing 737 jetliner with laser warfare specialists. 
onboard crashed in Washington DC, plunging into a crowded bridge. 74 people died. Then a 
string of crashes and near crashes occurred. All four air force Thunderbird demonstration jets 
were made to crash. A Boeing 737 in California dropped from its fight path inexplicably, 
seemingly without cause narrowly missing disaster. 


А Japan Airlines DC-8 crashed into Tokyo Bay on Feb Sth 1982 on a perfect day, with no. 
mechanical problems. The pilot said he blacked out and the co-pilot said he felt woozy'. This 
may have been done with scalar weapons or neutron beams which disrupt electronic. 
insiruments and the mental and nervous systems of people. 


Suddenly there was a release of information regarding UFOs and the cover-ups of alien vistors. 
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37. TRYING AGAIN TO GET UP INTO SPACE. THIRD TIME 
LUCKY? 


USS. space shuttle 3 was scheduled for Mar 22 1982. 


‘According to Fire From The Sky’ there had been a Russian outpost on the Moon's surface since 
mid Oct 1977. Russia had installed eight manned long range particle beam facilities. Regular 
missions from Russia supplied the bases and rotated crews, 


Russia dropped hints that they'd had frequent trips to the moon in the Feb 1982 issue of Soviet 
Life circulating in the U.S. They included a photo of earth from the moon. They intended to 
colonize the solar system next. On Oct 30 and Nov 4 1981, Russia sent two spacecraft to Venus 
with men onboard, sending streams of reports back and settling there first. 


They intially sent an unmanned craft there in 1975. From 1978 they began long-duration 
manned orbital space fights to see how people would stand up to interplanetary space travel. 
They expected to land on Venus in early 1982. 


The Russians had an urge to explore far flung space carrying on the Viking spirit of their 
ancestors. America was told that the shuttle was civilian, but it was military. The third shuttle to 
go up had hydrogen flouride gas dynamic lasers installed with swiveling heads. This was 
intended to protect the shuttle as it launched into orbit. Since a laser shot down a cosmosphere. 
in Jan 1982, they assumed that it would reach orbit safely. 


The Russian killer satellites had swept the skies clear of US spy satellites already. The crew 
моге spacesuits because the cabin wouldn't be pressurized due to the complex laser system. 
which would emerge, with the ability to fire in any direction. The nose had a nuclear helium 
plasma laser with five resonators and it was programmed to keep zapping any Russian killer 
satellites and cosmospheres that came within range. 


The American Bolsheviks hoped that the Russians would lose a lot of cosmospheres and crew 
before it stopped zapping them. A spy satellite was to be deployed with the crew returning in a 
small Gemini type re-entry capsule and the shuttle staying up in space. 


On June 27 1982 millions of Americans watched spaceshuttle 4 launch. 


A jumbo cosmosphere fired only two quick shots at the falling boosters. The Russians intended 
to allow the U.S. government to save face to use this to their advantage in the coming years. 
Next came the Aeroflot crash in Moscow followed by a reprisal of а Pan Am jet crashing in New 
Orleans killing 153. The ‘Fire From The Sky’ author claims also that as far back as 1977. 
‘America was warned that the Russians had planted nuclear bombs in dams around the U.S. 


The devices are stil there, able to be detonated by triggers. It is claimed the Russians 
themselves announced this to the U.S. government. 


(The top Russian defector Col. Lunev also claimed that about seventy-four suitcase nuclear 
weapons had been placed in U.S. cities, which could be detonated by remote control. His 
writings can be found on Newsmax.com, though some say itis disinformation) 
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38. BOLD ATTACKS ON AMERICA 


On July 15 1982 Colorado was reeling from rainstorms created by Russian weather. 
modification, 


A low yield underwater mine was detonated at the base of the Lawn Lake Dam. it was destroyed 
instantly, by the explosion. On July 16 1982 a United Airlines DC-10 left Boston carrying certain 
key members of the Bolshevik ruling group in America. 


А cosmosphere shot a charged particle beam across the bow of the plane in defocused mode 
making a violent air blast. The plane jolted down dramatically and several got hurt seriously. A 
shot across the bow is a military message which means: ‘Halt immediately or you will be 
destroyed. On July 22 1982 the test fight of a new Pershing-2 nuclear missile was bathed in 
neutron radiation from a cosmosphere. 


The guidance system went crazy, and it had to be self destructed. The American Bolshevik- 
Zionists in power and Israeli military planners intended to nuke Russia in mid-September 1982. 
They wanted war in the mid-east first to engulf the superpowers. An American first strike was. 
intended towards Russia, only it was initiated by US nuking itself, with a electromagnetic pulse 
and then to ‘retaliate’ get Russia. 


Warheads on high speed missiles would be launched from various locations around U.S. 
creating a violent EMP (electromagentic pulse) episode. 


Then the strategic nuclear forces would retaliate against the culprit, Russia. Two high ranking 
Soviet generals were spirited out of Russia and brought to Washington. Those two men were 
Bolshevik moles in Russia's military apparatus, whom their new non-Bolshevik rulers failed to 
detect and weed out. 


They brought with them a wealth of data about Russia's current military posture. U.S. now had 
enough information and wanted to strike while the inside data was fresh. 
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39. THE STRUGGLE AT THE TOP FOR POWER 


The Fire From The Sky 'author writes: 
"In early 1982 there was a tremendous hidden struggle for power that was dividing the US 
government. On one side were the American Bolsheviks whose chief government operative was 
Secretary of Defense Caspar Weinberger [half Jewish]. On the other side was the Rockefeller. 
cartel whose chief government spokesman was Secretary of State Alexander Haig. 


Weinberger and Haig were constantly at each other's throats in the news, and worse, in private. 
Caught in the middle was the puppet, President Reagan. 


Reagan was installed by the Rockefeller cartel but came to be largely under Bolshevik control 
after the assassination 'attempt in March of 1981. By February of 1982 the American military 
was dominated by the Bolsheviks, but that had not always been so... The Rockefeller cartel 
could not afford to let their Bolshevik enemies succeed in setting off nuclear war; therefore, the 
military coup must take place before the American Bolshevik surprise [nuclear] attack against 
Russia. 


If possible, the coup would be carried out before the fourth Space Shuttle flight planned for the 
summer of 1982, because the war was scheduled immediately following that fight. 


The Reagan-Begin Axis, in cahoots with their Zionist partners in Israel, were going ай out to try 
to start a nuclear war." 
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40. THE STEALTH PLANE COMES TO THE RESCUE 


‘America developed the ‘stealth’ fighter plane, by finishing off Einstein's relativity work by Cray 
Computer and so they now had invisibility technology. 


They were called ‘Phantom’ war planes and would carry special electromagnetic gear. They 
carried superconducting magnets which were maintained at temperatures close to absolute 
zero. The cryogenic equipment creates an enormously powerful electromagnetic field around 
the aircraft. The field is designed according to the principles of Einstein's ‘Unified Field Theory. 


А similar work was being undertaken during the Philadelphia Experiment in 1943, to make the 
warship ‘The Eldridge’ invisible using magnets, however they were too powerful and ripped the 
ship into hyperspace, for a duration of four hours, after which it materialized having been at 
Монок VÀ, 400 miles away. (However there was much more to that incident and Vols. 1 and 2 
of THE UNIVERSAL SEDUCTION series contains the full story.) 


Einstein himself was involved in that project. Strangely enough Dr John von Neuman (also 
involved in the Philadelphia Experiment) had to invent the computer to finish his equations to 
continue his work after the 1943 warship invisibility disaster, and thanks to the computer, the. 
U.S. was now ready to nuke Russia invisibly. 


Einstein never finished his work, but many others have continued with it manually, including 
Bruce Cathie, who through his mathematics found out how time operated, where is exists and 
how it can be measured. I's all a matter of varyingly sized waves he said, which go at different 
speeds in relation to each ather. 


Time is just one expression of a particular wavelength frequency and can be manipulated he 
claimed, 
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41. PHANTOM AGAINST THE COSMOSPHERE 
Phantom planes up close can be dimly detected while farther away they are totally invisible 


Many "UFO" sightings are blurry because of this cloaking field. Radar behaves the same way as 
light, it just has a different wavelength, so Phantom planes are invisible to both light and radar 
and as a laser is just a light, they should be totally immune to cosmosphere laser attacks hoped 
the Americans, 


The Russians saw through these fields using though, with sophisticated infrared beam 
detectors. The invisibility field also would give protection against the Russian particle beam 
system in tracking ability, but the plan backfired because the Russians had already developed 
anti-invisible shield technology. 


However the charged particle beam was no match for the light-deflecting shield so the only hope 
жаз it would miss the target. Though the Russians also had pulsed neutron beams, which would 
penetrate the invisibility shield, but the Americans thought that they could shield against it with 
Very sophisticated shielding, in order to prevent derangement of the electronic instruments as 
well 


It was thought invulnerable to all of Russia's beam weapons which had made Russia lord it aver 
the U.S. since late 1977, attacking anything she sent into space. 


The U.S. was desperate to get spy data first from space since the Russians shot down ай their 
satellites and shuttles, except the last one. The first two shuttle fights didn't succeed but on 
March 22 1982 Shuttle COLUMBIA No. 3 was more successful with the deployment of the 
superspy satellite able to send pictures back. The crew even managed to stay alive and retum 
back with the usual re-entry from the sky again, using another spare shuttle from the White 
‘Sands collection. 


COLUMBIA 3 was secretly left in space while the crew used a small Gemini type capsule for 
splashdown. 
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42. THE EXPECTED GENOCIDE 


The ‘Fire Fram the Sky’ author claims that the U.S. now prepared to nuke central Siberia which 
included a dozen bases for the flying anti-missile supersonic system TU-144, equipped with 
particle beams. 


‘As well as six Russian space bases and four cosmodromes at Baikonur, Tyuratam, Plesetsk 
and Kaspusin Yar and two cosmosphere faculties at Semipalatinsk and Novosibirsk. There were 
six primary and twelve secondary targets. The Sinkiang province, China was necessary to 
secure for this, so the Carter admin unexpectedly dumped Taiwan on Dec 15 1978 and 
announced full diplomatic relations with China. 


The U.S. intention was to destroy all the Russian targets then a minute later they would self- 
inflict their own country with violent electromagnetic pulses from the warheads of American high- 
speed missiles all over the country. 


The Strategic/Nuclear Forces obeying orders, would launch what they would believe to be а 
retaliation against Russia. It was worked out fo the minute what time the nuking of Siberia would 
‘occur and the retaliation. The Indian Ocean U.S. satelite signal would confirm the American 
Phantom aircraft attack, then the retaliation would follow. 


lt was expected that not so many cosmospheres would be heading over to the U.S. to retaliate 
because they would be destroyed. Meanwhile America's missiles would finish off Russia, who 
was stripped of ай her defenses against missile attack and be aflame with a sea of nuclear 
firestorms. 


That was the ideal anyway. America wasn't expected to survive a nuclear war, with no civil 
defense or underground shelters for the population, unlike Russia with hardened blast shelters 
for the civilians. According to the ‘Fire From The Sky author the Bolshevik-Zionists hated both 
‘Americans and Russians and they maliciously planned to sacrifice the U.S. population in their 
bid to make Russia defenseless, 


Meanwhile THEY, those superior ones would reside inside Government war bunkers (built with 
U.S. taxpayer money) at Camp David, Mount Weather, Pine Gap, China Lake and dozens of 
other locations. When the Bolshevik-Zionists ruling US seized power from the Rockefellers, they 
secretly continued stockpiling armaments world-wide, especially in Israel, intending world 
domination. 


This could only come to the bankers and global cartel through massive damage and/or 
destruction to both major powers. 


Back to Contents 


43. PLANS FOILED TO DESTROY RUSSIA'S MILITARY ARSENAL 


Unfortunately the superspy satelite launched in March 1982 by the third shuttle had detected а 
large numbers of small domed installations arranged in rings around each cosmodrome each 
cosmosphere. 


They were Rail Guns which cannot be deflected by electronic defenses. According to the ‘Fire 
From The Sky author, on July 13, Pravda published a speech by Soviet Defense Minister 
Marshal Ustinov which said that the U.S. was orchestrating a trade, credit and technological war 
against the Soviet Union. 


He also gave a blunt warning to Washington that. 
7..a pre-emptive first-strike use of nuclear weapons could not insure an American victory.” 
Russia's new leaders knew about the Reagan administration plan to attack them and they were 
prepared to defeat the planned American first strike if it was carried out. 


But the U.S. continued regardless with the plan. The ‘Phantom’ planes were based in Northern 
Norway, Eastern Turkey and NW China. High powered lasers were moved into these areas to 
shoot down cosmospheres. The invisible unmanned ‘Phantoms’ would crash kamakaze into 
their targets. 


While Russia really nuked U.S. the governmental bigwigs would be safe from the radiation in 
their underground bases. They expected 50 million Russians dead and millions more injured 
and dying. Four out of five Americans also were to die, this would be the price and maybe 40-50 
milion Americans left. The date for the all out war was set at Sept 20, 1982 - The Feast of 
Trumpets, Rosh Hashanah. 


Оп Aug 24 1982 another cosmosphere was shot down over New York vicinity. It created a high- 
speed fireball, which was described in the NY Times as a possible ‘asteroid burning up' 


To recap: 
= COLUMBIA 1 launched April 12, 1981 was shot down by two Russian cosmospheres. It 
crashed 85 miles south of Kazan in central Russia. A fake landing was staged at 
Edward's Air Force Base using the shuttle ‘Enterprise’ and actors. 


* COLUMBIA 2 was launched November 12, 1981 secretly unmanned. It was shot down 
by Russian TU-144 jet airplanes using beam weapons, over the White Sea, near 
Finland. 


* COLUMBIA 3 was launched March 22, 1982. It was intended to orbit a special new Spy 
Satelite, which was hardened with tungsten against attack from Russia's space 
weapons and armed with a robot-controlled laser that could shoot back. The shuttle too 
was armed with lasers. It faked a landing on March 30, 1982 at White Sands. It 
successfully deployed а new laser-armed spy satellite. The crew returned for the first 
time. 

SPACE SHUTTLE 4 was launched successfully June 24, 1982. Its purpose was to deploy the 

satellite that would confirm the Phantom aircraft attack to start the war. 


The Attack Confirmation Sensor was placed in geostationary orbit over the Indian Ocean by an 
auxiliary rocket. It was a cryogenic (a zero temp) satelite, to evade detection by Russian space 
weapons with ‘heat (infrared) sensors. A heat-detecting American laser was also used to shoot 
down a Russian cosmosphere, so the Bolsheviks were sure that the Russians could not detect 
their crucial spy satelite. 


However the Russians led them to believe they couldn't locate it deliberately for deception, 
which is why they left it up. Instead, their target-trackers detected the atomic vibrations of matter. 
It was their master secret weapon. Did the captured Nazis taken to Russia develop it too? The 
Pentagon walked into a trap. The Rockefeller cartel operatives within the CIA had fed updates to 
the Russians, 


However they stil had a back-up plan of knowing if the Russian telephone system was out to 
know if the Phantoms had succeeded. The cunning Russians created falsified leaks that there 
меге unsettled conditions in the Kremlin, a power struggle. The U.S. Bolsheviks fell for that too. 


On June 24, SPACE SHUTTLE 4 was launched and the next day a coup occurred when 
Rockefeller operative Alexander Haig was forced to quit and BolshevikiZionist George Shultz 
took over as Secretary of State. 


Оп Sept 1 1982, 19 days before the intended nuke strike, Communist Party Chairman Hu 
Yaobang declared that China should no longer ally itself with the U.S. against Russia and 
should regard both superpowers as equal threats, including some conciliatory language toward 
Russia and said high Russian officials would come to China to begin talks around mid-month at 
China's invitation! 


Оп Sept 6 former President Richard Nixon, who had long been cooperating with the Rockefeller 
cartel arrived in Peking. He told them that their Stealth base was to be used for war and to 
interfere with the base operations using red-tape. Russia's critical space triad of strategic 
weapons were unable to be destroyed. On Sept 10 Russia shut down most International 
Telephone services to and from Russia, though the places that weren't targeted were kept open. 


jumbo cosmosphere (undetected using its electromagnetic propulsion system at low power) 
aimed its beam weapon at the only U.S. spy satellite. They madly intended to strike Russia even 
though the Chinese base was restricted with red-tape, the satelite was gone and the phones. 
were out already! On Sept 17 1982, three days before the target date, in Washington, a well- 
known national newspaper reporter for the Washington Post was interviewed on the Washington 
NEC radio station, WRC. 


He called attention to the war warning he had leamed about it, outlining the plan briefly for 
everyone listening in the Washington metropolitan area, and he added that 

"if the Pentagon did have such a plan, public exposure through information brought forth had 
probably reduced the chances that it would be carried out!" 

The countdown was called off with less than five hours to go. 


The Russians continued to attack the next space shuttles. On Nov 26 1985 when the space 
shuttie ATLANTIS launched, a mysterious light was hanging in the sky. According to Tom. 
Bearden a scalar interferometer in exothermic mode struck the area just prior to launch. Twelve 
minutes after launch, a huge atmospheric, rumbling explosion occurred over the area, and was 
heard for hundreds of miles up and down the coast 


The Soviets were using the shuttle launches to test their ABM/antibomber missile system. 
However it apparently stayed up there. 


According to Tom Bearden, after the space shuttle CHALLENGER was shot down in full view of 
the public, and along with the knowledge that the launch of other shuttles probably were 
Russian weapons tests: 

"The Russians (KGB) apparently had already decided to kil it, and so one would expect multiple 
fatal shots, continuing in а manner where they had already demonstrated our guys would not 
recognize what had happened, because our fellows back then knew nothing of scalar 


interferometry, and would not believe it. A small nation with scalar weapons friendly to America. 


That series of shots and interventions came to a sort of screeching halt when a friendly litle 
nation simply destroyed several very large Russian missile storage facilities and such strategic 
targets. 


One shot knocked out one-third the missiles in one of the large Russian fleets. So it quit being 
fun and games for the KGB at that point, because that litle nation already had at least working 
prototype quantum potential weapons and could have blasted Russia right off the face of the 
earth at the time. 


And the Russians knew it. It was not sweet reason and diplomacy that backed them down; it 
was an iron fist. In the aftermath of all that activity, which eerily stayed well behind the scenes 
and was never recognized for what it was by the open news, the Soviet economy eventually 
collapsed, the Berlin Wall came down, and you know the rest..." 

He continues: 

" War was never as cold as represented. Behind the scenes there were continual strategic 
maneuverings and preparations for the most spectacular strategic attacks ever dreamed of by 
the human mind. We got through it (at least until now) by the grace of God and by the guts and 
stamina of a friendly litle nation also having some of the most powerful weapons on earth." 
(Bearden leaves no doubt that this was Israel in his other writings.) 

Russia had intended to control space, the oceans with her weapons entirely, which they stated 
in a meeting with communist heads in Europe. They specifically indicated that the use of. 
‘peaceful coexistence was allowing this to be developed and prepared. 


The anomalies were noted to Bearden. 


Evidence of scalar attack on the 28 Jan 1986 CHALLENGER space shuttle disaster was noted 
as: A flash is observed downstream of the shuttie's right wing. A second flash is seen trailing the 
Tight wing. A third unexplained flash is seen downstream of the shuttles right-hand wing. 70 mm 
tracking camera closeup: А briliant orange ball of flame, apparently, emerges from under the 
right wing and quickly merges with the plume ofthe solid rocket boosters. 


This phenomenon, observed during analysis of tracking film after launch, has been seen on 
previous launches. This sequence was captured well before the vehicle exploded. Is this a 
scalar interferometer missile that they saw? This has also been seen on previous launches. 


This latest 2003 COLUMBIA shuttle disaster may NOT have been Russian. The scalar attack of 
the COLUMBIA disaster of 1 Feb 2003 can be found here: and here 


Gulufuture also explores the possibilty of a Chinese scalar operation because of the timing. On 
1 Feb 2003 the day of the COLUMBIA explosion, the Chinese said in Moscow that, 

"they would take adequate measures to counter a possible United States preemptive attack". 
Gulufuture also wrote: 

"А scalar-burst strike on the US space shuttle COLUMBIA has struck a debilitating preemptive 
blow to Anglo-American plans for a Middle-East takeover. Psychological warfare tactics were to 
the fore in continuing pre-conflict skirmishing aver the planned US-UK invasion of the Middle- 
East. This time the blow was devastating, as the COLUMBIA ran into an electromagnetic ‘wall! 
in the sky over Texas. 


Оп Saturday 1st February, 2003 a scalar Tesla Howitzer weapon - aimed at downing the US 
space shuttle COLUMBIA was phenomenally successful and will eave red faces in the 
Pentagon. And all day long | had been hearing and reading reports of people hearing a giant 


boom, many witnesses had the boom. 


Gulufuture points that this is already one big clue to a scalar electromagnetic event. The Big 
Booms.” 
This could also be a particle beam weapon which also booms. 


Various things were seen by observers like a purple flash seen before it blew up. Some 
anomalies indicating an attack on COLUMBIA from an exotic weapon can be found written by 
Conspiracy Nation: 

The San Francisco Chronicle and other newspapers also mentioned the puzzling photos, 

"five strange and provocative images of the shuttle COLUMBIA just as it was re-entering the 
Earth's atmosphere before dawn Saturday. The pictures, taken with a Nikon 8 camera on а 
tripod, reveal what appear to be bright electrical phenomena flashing around the track of the 
shuttie's passage." 

Strangely Bearden believes an unknown source shot down the COLUMBIA on Feb 1 2003, 
rather than blaming the Russians, but indicates in his comments on the disaster that the 
Japanese Yakuza and Aum Shinrikyo have been doing non-stop weather engineering over US 
since they leased Russian scalar weapons since 1989. 


Bearden though in another correspondence about the COLUMBIA here. 


Bearden writes regarding the COLUMBIA disaster: 
"From time to time, the KGB (under its new name) has to permit the Yakuza et al. to do. 
something more dramatic, such as shoot down an aircraft, etc., in order to have the rogue group 
continue to pay the lease. The Yakuza has also carried the longitudinal EM wave interferometry 
technology back to Japan clandestinely, and is apparently producing smaller, more portable 
weapons now in its own highly hidden facilities in Japan, completely separate from anything ог 
intention by the Japanese government. 


The Yakuza, however, are a major enemy of the US, even more potent than the Al Qaeda, and 
they do intend to participate directly in great strategic strikes for the eventual destruction of the 
US, whenever that time comes. 


They see this as extracting vengeance against the US for its defeat (and shame, in the Bushido 
concept) in WW ll, and for the US dropping the atomic bombs on Japan. The Yakuza stil 
operates by a modified old Bushido code." 

Bearden says rogue Japanese teams (the Yakuza mafia and Aum Shinrikyo cuit) leased (from. 
the KGB) scalar EM interferometry weapons on site in Russia, in latter 1989. 


Since early 1990, that rogue team on site in Russia has been directly engineering the weather 
over North America. That series of shots and interventions at the shuttles stopped when Israel 
destroyed several very large Russian missile storage facilities and such strategic targets. It 
appears that unless everybody gives up their scalar weapons, things are going to slide. 


Air crashes still going on and to see what was happening with Russia's own infliction of shame 
and humiliation, a web search was made. 


(However one wonder if the Nazis in their Antarctican UFOs may have anything to do with any 
Russian crashes, especially knowing that captured Nazis had created the Russian planes. 
There is evidence that they too have superweapons.) 


What really happened to Tu-144 at the Paris Air Show 1973? Was it a pilot error, а flaw in 
design of Soviet SST or was it bad luck? 


James Oberg writes: 
"On June 3, [1973] ће last day of the air show, the two different Mach 2 airliners flew head to 
head before a crowd of 200,000 aviation fans. First the Anglo-French Concorde made a 
magnificent flyby and circuit of the field, performing more like a fighter jet than a passenger 
airliner. Then it was the Tu-144's tum. 


Pilot Mikhail Kozlov did his best to outperform the Concorde, completing a series of maneuvers 
with a low flyby along Runway 060... joumalists grew apprehensive over the airplane's low 
airspeed. They saw the plane's afterburners kick in, painting shock diamonds behind the four 
engines. As the plane reached the end of the runway, it pulled up into a climb which rapidly 
became dangerously steep. 


Kozlov's nearly vertical climb had had its intended effect: ... the left canard broke clean off from 
the stresses. It smashed into the wing root behind it, and a small orange flare blossomed as the 
ruptured fuel tank exploded. The plane noised over and dived straight into the ground "like ап 
arrowhead,” one horrified newsman recalled years later.” 


The second opinion on this comes from Jean Alexander "...it was thought that the accident was 
due to failure of the flying control system mixer box, a mechanical device which converts pitch 
and roll commands into elevon movements... it was unofficially reported that the accident was 
due to the pilot initially attempting to land on the wrong runway. On going round again he found 
himself on a collision course with a Mirage fighter and pushed the nose of the Tu-144 down at a 
sharp angle to avoid it 


This threw the co-pilot, who was filming at the time, on to the controls and when eventually a 
recovery was made it proved to be too sudden, causing a structural failure in the starboard mails 
wing panel.” 

‘Another Russian air disaster happened in 1999: 

"Paris Air Show Opens With Crash . June 12 1999 LE BOURGET, France (AP) 

The world’s largest air show opened on an ominous note today when a prototype of Russia's. 
most advanced fighter jet crashed during a flight demonstration. The blue and white Sukhoi-30 
MK had just finished fluttering like a leaf in a controlled descent when it appeared to lose power 
coming out of a dive at the 43rd Paris Air Show. The plane plunged to the ground, appeared to 
lightly touch it, then soared back into the air with its tail aflame. 


The UK press had this to say about it 
"Flame burst from the engine and the Sukhoi began a steep, almost vertical climb. Seconds later 
the two crew ejected from the plane as it began to twist in the air. One spectator said: ‘The 
aircraft seemed to lose power. The tail caught the runway and the afterburners came оп." 
‘Another Russian air disaster happened on June 10, 2001 

"Two L-39 trainer jet aircrafts collided in the air at the Levashovo aerodrome near Saint 
Petersburg.” 

Pravda.RU June 23 2001 wrote about the next Russian airshow disaster: 

"PLANE ARREST AT FRENCH AIR SHOW INSULTS RUSSIAN MARTIAL HONOUR: MP 

А Russian fighter plane arrest at the Le Bourget aerospace show on a claim of the Swiss-based 
Мода Co. defied common sense. The matter is even worse as the arrest fell on June 22, 60th 
anniversary of nazi attack on the Soviet Union in World War I 


The outrage tarnished Russian martial glory and insulted the memory of soldiers fallen in battle 
for the liberty of their own, French and other nations, points out the Senator. French officials 
covered themselves with shame as they shrugged off the arbitrary arrest at a time when French 
WWI veterans of the Normandie-Niemen air regiment are visiting Russia, says Mr. 
Marghelov." 
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Paul Baumann: Testatka Generator (Methermitha Group) 
Note 2 — See "Modern High Speed Influence Machines" by V.E. Johnson, 1921, p. 76. Johnson 
was not only a researcher of electrostatic machines but was also an innovative constructor of them, 
and as such was keen to try any technique that made his generators more powerful than even the 
specialised Wommelsdorf multi-disc condenser machines. This book is an absolute must for those 
who wish to work in this field. Another ‘must is the website of Antonio Carlos M. de Queiroz ( 
http:/www.coc.ufrj.br/-aemq/electrostatic.html ) which is absolutely full of information about (and 
with links to) present-day developments in electrostatic machines. 


Note 3 — See "Self-Excited, Alternating, High-Voltage Generation Using A Modified Electrostatic 
Influence Machine" by M.Zahn, et al., American Journal of Physics, Vol 42 (1974) p. 289. 


Note 4 The Methernitha designers have taken a basic Pidgeon electric field system and added a few 
‘modifications of their own, partly to lock a certain polarity of charge to a certain area so as to 
stabilise it, and also to boost certain areas with charge. As in their use, for example, of an extra field 
plate located at the top-centre in front of the front disc (just under the rectifying valve), note also 
that this plate, or antennae key, is indirectly coupled to the rest of the circuit, via a coil setup. Much 
the same occurs with the two plates slightly below it, these plates are connected to a brass terminal 
which connects to a copper wire that goes down and winds in a coil shape around a hollow plastic 
tube, and inside the tube will be another wire or small coil that draws off the electric charge. So 
these three plates are using not direct connection but induction to get their charge. 


Note 5 —----- By looking at how each of the photographed machines have been constructed you can 
see that these are high quality crafted structures. I would think each would start off as sub- 
assemblies fitted together by pairs or small groups of members, those sub-assemblies of wooden 
base, big cans, perspex framework, discs with bearings and axles, when completed would be passed 
оп to the electrical engineers of the community who would then fit the wiring connections, vacuum 
tube rectifier and make sure that not only did they work but that they looked like a work of art. 


Note 6 — The Fleming valve had been around since 1905 and while it progressed to the thermionic 
valve and audion, by 1922 the ‘Pearson and Anson Effect’ was discovered whereby oscillating 
currents could be produced with a resistor, capacitor and thermionic valve coupled together. 


Note 7 — See US Patent 1,540,998 (9 June 1925) Conversion of Atmospheric Electric Energy by 
Hermann Plauson. He also wrote a book of the subject titled "Gewinnung und Verwertung der 
 Atmospharischen Elektrizitat" in 1920 in German (which is currently held in the British Library). 


Note 8 — Whilst some have seen the smaller 300 Watt machine's discharger/rectifier quite open 
and not encased in a vacuum tube the vacuum tube models would be much more efficient and 
would waste less current. Also, the rectifier tube must have a heated filament (which on the 3KW 
‘machines can be seen as a glowing line running the whole length of the grid and coil assembly 
between the two black end caps, and in the films you can see faint flashes coming from behind the 
rectifier so possibly the filament is wrapped around the other side of the grid/coil assembly as well). 
Coolridge, back in the 1900's, discovered that no discharge from the cathode to the anode would 
occur, even at 100,000 volts, unless the filament was heated (Physics Review, Vol. 2, Dec 1913, p. 
418). Aluminium mesh will give off electrons quite readily and can be used as a cold cathode — but 
a heated cathode offers the advantage of being able to control the oscillations. 


Note 9 — The two long upright tubes are without doubt choke coil assemblies in precisely the right 
place to slow down the current where it gets oscillated and rectified. In a choke the higher the flow 
of current the greater will be its resistance to that current flow. An even better form of choke will 
have some form of iron core inside it. 


Note 10 — I have come up with 6 different circuits for this oscillation section, some of which 
include small quartz crystals. (See notes 13 and 16 on frequency of oscillation). The black dial at 
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The 3rd disaster at an airshow came пех: 
"July 28 2002. Ukraine: Worst air show disaster in history. The disaster which has killed 83 
people to date in western Ukraine is the worst ever to have taken place at an air show. А further 
115 people are reported to have been injured when the Sukhoi SU-27 crashed at 12.45 MSK on 
Friday. The plane was in the sky for about two minutes and had been performing advanced 


Then it went silent and headed toward the ground, banking left, with its wingtip shearing trees 
and touching another plane on the ground. It then hit the tarmac. The aircraft, flown by two 
experienced pilots, lost power. 


Just a day after the disaster, a Russian aircraft, an Ilyushin 1-86, crashed on take-off from 
Moscow's biggest airport, kiling at least 14 people. Ukrainian officials are especially sensitive. 
about military accidents after last October 2001, when an errant missile fired from a Ukrainian 
military base shot down a Russian plane, kiling all 78 people on board, most of them immigrants 
to Israel 


In September 2000, another Su-27 crashed during maneuvers close to Zhytomyr, western 
Ukraine, kiling only the pilot. The Su-27 is produced in different configurations, with either one 
or two crew. In the most recent other military plane accident in Ukraine, a pilot was killed in the 
April 2002 crash of а Su-25 jet in Zaporizhia that happened after the plane had been under 
repair. 

Оп 29 July, 2002, UK BBC NEWS wrote of a Russian Airbus crashing in Central Siberia in 1994, 
forcing the Russian govt. to ask the U.S. Federal Aviation Administration to audit Russian civil 
aviation, 


The result was that Russian civil aviation had no casualties from 1997 until mid 2001, when 
there were two accidents. The Ukrainian airshow accident may cause that country to ask for 
U.S. monitoring. There was also a collision of a Russian plane with another over the Swiss 
border of Germany in 2002, and another Ilyushin 1-86 airliner crash in 2002. 


Russia began to tell the world that its civil aviation is of international standards in safety. This is 
ironic, considering all the damage done to the spaceshutlles and American aircraft and missiles 
already, but were some of these Russian aircraft crashes created by cloaked Nazi UFOs using 
their own beam weapons coming from Antarctica? 

After all the Russians did capture 275,000 Nazis, and never let them return. 


‘Again, with portable scalar beam bazookas, no plane is safe anymore. 
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44. BRAZIL 


According to Tom Bearden in Brazil have quantum potential weapons, which use scalar 
interferometers to induce a disease by imprinting its signature into someone at the cellular level 


Bearden claims Gulf War Syndrome (GWS), containing multiple diseases, was caused by the 
Russians using this technology. GWS reached at least 400,000 military at the scene according 


to Joyce Riley. Many thousands have died or become disabled. This technology can also bring 
out inherited diseases not yet active. It's unknown who gave the Brazilians quantum potential 
weapons. 


In the book ‘My Contact With UFOs' by Dino Kraspedon, a Brazilian, it is claimed the writer was 
Visited several times at Sao Paulo in 1952 by a scientist from one of Jupiter's moons. 


He even entered the human alien's spaceship and while onboard the Jupitarian explained how 
the anti-gravity propulsion operated scientifically. The alien knew several languages and even 
quoted the Bible and gave names and dates from principle events in history. 


He said on Jupiter's moons people who lived there were all sorts of sizes and colors. He 
proceeded to elaborate on the etheric layers around planets and that an electron was deformed 
magnetic space, propagated in wave form. An electron is a stationary wave form within an atom 
and that electricity formed by a flow of electrons from the turning of a rotor in a magnetic field 
formed by a magnet moving along the surface of a conductor. 


‘An electron has a variable wave form and is characteristics in consequence are virtually 
unlimited. Stationary electrical waves іп the feld of an atom each have their own particular wave 
structure and frequency and waves of varying length don't interfere with each other as shown by 
radio, even though they occupy the same area of space. 


He gave explicitly details on the magnetic field and Einstein’s Relativity and how objects are 
attracted and repulsed by each other especially the repulsion of solar light. The Jupitarian 
explained how all the planets rotate and how their magnetic fields operated in relation to the 
sun's magnelic field. He also told of the vacuum of hyperspace, the different atmospheric layers 
and how light affects the vacuum and all the physics that people hadn't known then in explicit 
detail 


The Jupitarian also claimed that another sun would enter our solar system at the end of the 
century to make a binary system which was why he came here. He said all the orbits of the 
planets would be changed and many people would vanish from the earth and good people 

Fematerialize in 'ectoplasm and carrying on ‘living’ again in a higher kind of body. 


(He said that occasionally ghosts can ‘materialise’ using ectoplasm and they can make objects 
stay physical and it was just like that!) 


A friend of Kraspedon sent the book to the Soviet Academy of Sciences in June 1952 and in 
Sept 1952 they wrote back saying they were very interested. The Soviets sent up their first 
satellite weighing 86kg just a few weeks later, whereas, the Americans had claimed that only а 
satelite of 5kg would be able to maintain itself in orbit. 


The Russian carrier rocket also stayed up in orbit and it weighed much more than the satelite so 
the Russian space program got off to a quick start in 1952. In 1959 a Dutchman was visited by 
some Venusians who claimed another sun would come into our solar system. A professor of 
Roman law at the Catholic University of Santos, Brazil was also in contact with the crew of a 
flying saucer at the same time as Kraspedon and he was told of the details of the system of 
propulsion in ant-gravity by the creation of a vacuum. 


The famous American George Adamski was also contacted by Venusians in the 1950's who 
told him about anti-gravity propulsion. 


The leading Brazilian weekly, Istoe, reported on Sept 3 2003, an electromagnetic pulse 


sabotaged Brazil's VLS rocket. The Brazilian airforce believe it was sabotage, according to. 


Three days before scheduled lift-off it had a sudden unexplained ignition on the launchpad and а 
spokesman said: 

"Ай final pre-launch tests had been concluded, without a single problem being detected, shortly 
before the rocket ignited, sparking a fire which consumed the entire launchpad, reaching 3,000 
deg C at its maximum. With the mass of molten metal which resulted providing few clues, the 
military officers investigating the explosion began examining who was present that week in Sao 
Luis, where the Alcantara space center is located. 


To their surprise, reports Istoe, they found a surprising number of foreigners, many of them 
‘Americans, checked into Sao Luis's hotels that week. 


‘At least eight of those foreigners are under investigation... [querying] the application of a foreign 
agent to the rocket, such as a microwave ray or electromagnetic waves. 

"An electromagnetic wave could be fired from a small apparatus, or even from space, from some 
satellite," suggests scientist Edison Bittencourt, a professor at Brazil's Aerospace Technical 
Center" (Source: EIR sources, and Istoe, Sept. 3 2003] 

Brazil lost a fifth of its space program team in the fire which followed the rocket explosion. 


Eleven of the country's most qualified space engineers, and ten technicians. Reconstituting a 
team of that quality will take three to four years, the director of the Aerospace Technical Center, 
Brig. Tiago Ribeiro, told (istoe). 

[Source: Russian news wies] 

Russia specialists has offered to help Brazil continuing its space-technology program after the 
‘Aug. 22, catastrophe at the Alcantara launching site. 


They will arrive in Brazil on Sept. 4, to help in the investigation of the causes of the explosion of 
the VSL carrier rocket that destroyed a good part of the launching site and killed at least 21 
Brazilian space-tech engineers and launching personnel 


Was it scalar interference weapons creating an explosion? 


Оп the forum at http://www. rumormillsnews.com it was said: 
"Now that's a Boys from Brazil story, same technology as Germanialien late 40ies mixed in with 
il intent, backfires always." 

The Sept 2003 explosion in the equatorial city of Alcantara also injured about two dozen 
technicians as they prepared for the launch, in what was Brazi's third attempt to send a rocket 
into space and enter the lucrative international aerospace market. 


The 5096.5 milion VLS-3 rocket had been scheduled to blast off the next day, with satellites 
developed by Brazil's National Space Research Institute. In June, Brazil signed an agreement 
with Ukraine to launch that country's Cyclone rackets from the Alcantara base. 


Brazil has long been a successful exporter of commercial aircraft and has sought for tuo. 
decades to expand into the SUSEO billion annual market for satelite launches. (However many 
dangerous weapons can be put on satellites.) 


In 1997 engine problems after lift-off caused the VLS-1 to crash into the Atlantic Ocean. In 1999, 
the VLS-2 was destroyed by remote control when it malfunctioned three minutes after lift-off. 
The Brazilian President afterwards reaffirmed its commitment to continue the effort to provide 
Brazil with its own space technology. 


Brazil's science and technology minister told a press conference on Oct 21 2003, that China is 
co-operating with Brazil in scientific research, such as the development of nuclear energy and 
that they have a pact in the field of aerospace, that will benefit both countries. Brazil's foreigns 
minister also visited India to talk about developing major projects in construction. India offered to 
launch Brazil's micro-satelltes and to sell Brazil India's supercomputer. 


Both India and Brazil are in a group of twenty countries (pulled together at the WTO Cancun 
meeting) who want to reform UN. Much needs to be known about Brazil's space program, 
because of their scalar and quantum potential weapons and alliance to many countries. 


"n April 2000 Brazil entered a deal with U.S. to turn its fledgling space base into one the world's. 
top satelite launch sites. American companies consider the base, called Alcantara, as an 
alternative to other equatorial satelite-launching sites - such as the Kourou base in French 
Guiana. Of the world's 17 launch sites - of which eight allow commercial launches - Brazil is 
closest to the equator. 


Lockheed Martin and Orbital Sciences have want to be involved. But one of the most ambitious 
space projects to date is Raytheon's role in the $1.4 billion System for the Vigilance of the 
‘Amazon (SIVAM). 


SIVAM, is long believed to be a mostly military project. Raytheon is associated with the HAARP. 
transmitters. The Lexington, Massachusetts aerospace company is building a sophisticated web 
of sensory and communication devices - including satellites, surveillance aircraft and dozens of 
radar systems - that wil monitor the 3.1 million sq miles of the Amazon. In the 1980s, Brazil put 
together а small $600 milion plan to install radar stations in three villages to monitor air traffic. 
But by 2002, there promises to be a highly sophisticated system of platforms, sensors, 
computers and processing centers. 


Brazil has scalar and quantum potential weapons. Who vill they use them against? 


Radars can easily be converted to scalar transmitters. Allegations surfaced that Raytheon had 
bribed Brazilian govt officials, but this has been debunked. The project will use weather and 
imagery satellite receivers, environmental sensors, surveillance aircraft and weather radars. In 
Dec1999 Brazil had decided to scrap its scientific satellites, after two failed launches. 


One of the rockets faltered about three minutes after and forced the control center to destroy it. 


The four-stage rocket, carrying a multimillion dollar meteorological satellite and the control 
center destroyed the racket and satelite by remote control. 

"Other countries have seen many more rockets burst before something started working," an 
official said. 

А Brazilian-French partnership in 2000 created a new generation satelite to conduct scientific 
experiments. 


The $6 milion French Saci-2 meteorological satellite was destroyed along with its rocket (again) 
about three minutes after blast-off on Saturday after the four-stage rocket suffered an as-yet- 
unidentified problem with one of its propulsion units. It seemed similar to that of the first Brazilian 
rocket, which blew up soon after blast-off two years ago carrying the first Saci satelite. 


Did unknown sources shoot them down? 


Brazil also lost contact with another satelite launched from China on another occasion, which 
failed shortly after blast off. In November 1999 KIEV (Reuters) wrote that Ukrainian and 


Brazilian officials on Thursday signed abroad cooperation agreement which they hope will lead 
to Ukrainian rockets being launched into space from the South American country. 


Ukraine's ambitions to take a leading role in the international commercial satelite launch 
business suffered a setback in 1998 when one of its Zenit rockets crashed with 12 mult-milion- 
dollar satellites aboard shortly after blast-off from a launch pad in ex-Soviet Kazakhstan, 


But three more rockets were later launched successfully - one from Kazakhstan and two from a 
site in the Pacific. One wonders who is sabotaging Brazil's space program or even who is really 
behind it. It is unknown who Brazil's real enemies are. But it's possible they have a few aliens 
there working with the govt. because it was published a few years ago that UFOs are so 
‘common in Brazil, they just land at the airport. 


This could be the attraction to various countries interesting in the space program especially if a 
portal is being opened to travel through space using wormholes like other countries have 
covertly, 


It the space center is on a grid node this may be possible. There is said to be a Vatican space 
center in South America but it is unknown if this is the Brazilian base. The Vatican is very 
interested in what Hubble telescope saw in space in 1996. NASA apparently has hundreds of 
photos of a ’skycity’ hanging in deep space above the earth, apparently 300 miles wide fitting а 
description of the Мен Jerusalem in Revelation. 


This ‘revelation’ was covered in the May 2003 issue of UFO Magazine (UK). It said there was 
apparently a conference in 1996 to discuss this subject with the attendance of world and 
religious leaders. Following this, the Vatican has spent millions upgrading its telescope in 
Arizona. 


Is perhaps the Brazilian space center or the Vatican hoping to send a representative from earth 
to the space-based New Jerusalem? Much intrigue is happening beyond Earth. 
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45. INDIA 
There is also a tripartite cooperation between India, South Africa and Brazil 


So India may have many opportunities to learn scalar technology if they are going to be involved 
closely in scientific projects with South Africa and Brazil who have them, especially if India is 
already advanced in other areas, such as physics and computers. So the fact that twenty-one 
Brazilian space-tech engineers died in this accident, when Americans and other foreigners filed 
the hotels in the area that week is suspicious. 


‘Any number of people could have done this, because if it was Nazi scientists that initially helped 
build the rockets, Israelis would be probably interested. If Ukranians or Russians, America would 
be there. If China, the Japanese would be interested. 


India in her ancient vedic writings once had anti-gravity UFOs complete with dangerous beam 
Weapons and itis fascinating to wonder if they have recently manufactured any more as they 


аге very clever at physics and advanced computer technology. 
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46. JAPAN 


‘According to Harry Mason in his Bright Skies articles, on 28 May 1993, 23:03 hrs a large 
orange-red spherical fireball, with a small bluish-while conical tail flew north from Leonora to 
Laverton in Western Australia 


It emitted a pulsed, roaring or loud diesel-engine sound before it passed. It was witnessed aver 
а 250km distance at least, though it probably had a much longer flight path, originating well out 
over the southern Indian Ocean from Antarctica, 


It appeared to arc down towards the ground, then disappeared. This was followed by a near- 
blinding, massive high-energy burst of blue-white light that rippled for about 3-5 seconds, 
lighting up the windlass, cloudless, moonless night like it was daylight for about 100km in every 
direction. It looked like а nuclear blast, but no crater was ever found, 


Then a huge red-colored flare shot vertically for possibly several km, followed immediately by a 
massive seismic ground wave, that shook the ground so violently, that people fell over. The 
earthquake measured 3.9. Then a very loud, major explosive blast was heard over a 250km by 
150km corridor. 


fter this a large deep-red-orange colored hemisphere of opaque light, the size of a setting 
moon, with a silver outer-shell rose from ground level and hovered over "ground-zero" bobbing 
around for nearly two hours, before disappearing suddenly, like someone pulled a switch. Dogs 
at widely separated locations in the vicinity went berzerk, possibly from an ultrasound or EM 
wave propagation to which they are sensitive. 


‘An hour later, three observers in the same area saw a second mich smaller blue-green-white 
fireball, which rose from ground level, followed by a very small explosion, and minor earthquake, 
but no more action. The sheep station, where these fireballs landed is called Вапјамат, in the 
eastern goldfields region of Western Australia. 


It was purchased in late April the same year by the Japanese Aum Supreme Truth (Aum 
Shinrikyo) cult. 


A third fireball headed directly for Banjawam station in May or June 1993 in the early morning, 
possibly about Sam, heading north. It was yellow-orange-red and had a very small blue-white 
tail. Itt up the dark sky with an intense blue-white flash. It could have ultimately reached the 
‘American navy scalar weapon faculty in Exmouth, NW of Western Australia 


The Aum sect only occupied Banjawam station for a month. Mason believes the activities on the 
Banjawarn station were of scalar EM origin and writes that the Aum cult sent a team to the Tesla 
Museum in Belgrade, Yugoslavia in 1992, with the object of knowing Tesla's earthquake 
inducing weapons system technique, and they started this in 1993 at Barjawam. 


The Banjawam sheep station was purchased and occupied in 1993, by the Aum sect, and they 


slated their purpose there was to conduct experiments for the benefit of mankind 


‘Aum sect's deputy leader Kiyohide Hayakawa visited Perth in April 1993, and aided by a 
Japanese Mahikari cult agent, bought Banjawarn. In his pre-Aum days, Hayakawa studied at a 
university dept., in which evidence has been found that it was a cover for Japanese 
electromagnetic EM weapons research. However the Osaka University now insists that 
Hayakawa studied "landscape engineering" (which is presumably induced earthquakes). 


He was said to be in the Korean 'Moonies' sect , run by Rev Moon, a long time friend of the. 
North Korean ‘Great Leader, and is a business associate of б. Н. Bush and many U.S. men 
acting as ‘Christian’ leaders. More information on this side can be found here. 


‘According to Mason, the Japanese police believed Hayakawa may be a spy for the N Korean. 
military. The higher levels of the Mahikari believe that the emperor of Japan should be the 
emperor of the planet, because in a previous lifetime he ruled the planet and his destiny is to 
rule the earth again. 


Covert Japanese money-power funds the Aum and Mahikari sects, and control the Japanese 
govt. The late Sony chairman suggested that Japan should ally with Russia by mating Japanese 
microchips to Russian superweapons to overpower US and jointly rule the world. The two cults 
are offshoots of the god-emperor worship groups, presumably intent on Japan ruling the world 
the reason for WW2. 


But now thanks to Tesla technology, and the crashed UFO in Germany in 1939 and the 
proliferation of Nazi rocket engineers and anti-grav scientists all over the planet hidden in covert 
operations, the partnerships have changed. 


Mason says Hayakawa visited Russia twenty two times and North Korea seventeen times. After 
he bought Banjawamn station he visited a Soviet naval base in Vietnam. In 1991, according to 
Mason, Gorbachev offered to lease the Japanese the USSR's super-secret intercontinental EM 
weapons technology, capable of producing earthquakes for U.S. $900 million, used there since 
the 1960's. 


A joint Russian-Japanese university was set up with the best nuclear physicists of both to 
develop new weapons with Japanese microchips. The Aum sect arrived as representatives of 
the Japanese, 


‘Aum had 30,000 Japanese then a further 50,000 Russians joined it. Tom Bearden believes that 
the Banjawarn Tesla fireball conforms to known Russian scalar technology. Mason also says 
that other Tesla shields of orange-red hemispheres and spheres have been seen north of 
Banjawarn much earlier in the 19805, and again іп 1988/89, as well as 1992. However in 1988, 
just west of the area, Mason was present when electric circuits were bumt out in three vehicles, 
three radios and all at 11am, though 10-15 km арап. 


He says that over the horizon radar is employed at Laverton, WA; Alice Springs, NT and 
Longreach, QLD and Bearden claims that this can easily be converted to scalar EM howitzers. 


Laverton district has had a history of electrical malfunctions, including powerlines blowing out 
and burnout of the power station generators. These scalar howitzers just need to cross beams 
to make a slug of physical plasma energy. Strange fireballs have originated from the Exmouth 
US navy scalar transmitter faculty and other fireballs have been seen heading towards it, 
including from Banjawarn. 


Exmouth, according to Mason, has a HAARP transmitter, which is а prototype experimental over 
the horizon plasma weapon. 


This may be why the Japanese Mitsui Corp. arranged an Australian prospector to do aerial 
photography, for "oil exploration” over the Exmouth, Laverton, Alice Springs (Pine Gap) and 
Longreach military transmitter faculties. 


Since 1990 lone Japanese motorcyclists have been mapping WA and NT bushtracks on Mitsui 
Corp. satelite imagery. 


Why is Japan intelligence gathering these sites? 


Laverton has both a scalar transmitter site and a radar site, close to the southern boundary of 
Banjawarn. Mason says that the Banjawamn fireball may be a warning to the owners of the 
Laverton faculties that the Japanese/Russian alliance can destroy their faculty. 


Wonder why the massive earthquakes have occurred in Siberia, and northern Japan in 2003 
too, is this a similar waming? 
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47. KOBE EARTHQUAKE 


The Aum science minister, Hideo Marai, a nuclear physicist, regarded as the most intelligent 
living Japanese, was present at Banjawarn during the scalar fireball events on 28 May 1993. 


‘According to David Guyatt, Hideo Murai, (said to have a higher IQ than Einstein) was killed by a 
Korean with a knife. His last words were "Yudaya", translated as "Judea". This was a codeword, 


Guyatt claims the assassination was orchestrated by the Yakuza, the feared Japanese crime 
mafía and that the Aum sect was researching and developing Tesla electromagnetic pulse, 
earthquake inducing and plasma weapons in remote regions of the world. Murai, was 
researching EM technology, microwaves, and other EMiray/wave technology and cosmic X-ray 
analysis. 


The Aum sect had a laser device capable of inducing massive earthquakes. An Aum guru 
claimed on Jan 8 1965 that Japan will be attacked by an earthquake in 1995 and the most likely 
place was Kobe. It happened on Jan 17 1995, and the epicenter was Hayakawa's faculty. 


According to Robert Sterling the Aum sept military trained its members at Russian bases. They 
recruited staff at Russia's best faculty. Boris Yeltsin's confidante, Oleg Lobov arranged this and 
helped Aum recruits scientists into the cult, and carry out espionage. This Russia-Japan college 
is financed by Japan's Liberal Democrat Party. 


According to Sterling, Aum had amassed a great fortune, and recruited thousands of followers. 
including Russian scientists and many technical people in the Soviet Far East. They were. 
working on genetically manipulating biological anti-toxins, plasma technology and experimenting 
with brainwaves. Hideo Murai was a scientific genius and said on radio, that he was familiar with 
scalar and Tesla weapons and the he could shield Aum members from EM weaponry. 


Before the massive earthquake, with the near exact epicenter at Kobe Steel, Murai's faculty, 
there were massive electromagnetic disturbances in the ionosphere for several months before, 
also for several days prior glowing orange-red and pink lights and spherical forms hovered over 
the Kobe fault line. Over 5,500 people died. It may have been Russia, or N Korea suggested 
Ted Daniels, in order to make the prophecy come true, or perhaps an accident at Murai's 
earthquake lab. 


Mason wondered if US had done it for a warning to comply with the NWO and with the threat 
towards the Exmouth faculty on 28 may 1993, was it tit for tat? Mason says that the fireballs love 
flying on 1 May, ironically asking who celebrates that day? 


However looking at the dates, one can see a pattern: 17 Jan 1995 Kobe "quake", 20 March. 
1995 Tokyo subway gas attack, 17 April 1995 OK city bombing, 1 May 1995 Perth exploding 
fireball, 17 July shootdown of TWA Flight 800 off NY/LI. Could the 17th day be a sign of payback 
Mason asks? He says apart from the gas attacks, there is evidence of scalar weapons for all of 
these. 


Mason also writes that the Tokyo gas attack may have named Aum as a patsy. Strangely over 
50% of the Japanese Liberal Democratic Party Cabinet flew to N Korea for a week, the day after 
the subway attack. Mason says there is evidence that the CIA executed the subway gas attack 
to destabilize the LDP govt- 


Just thirty days before the OK FBI building ‘bombing’, Murai Aum's science minister told foreign 
reporters he was ready to "tell all", which would clear Aum of all charges regarding the Tokyo 
subway gas attacks. But three weeks later Murai was stabbed by a N Korean, soon after the 
subway attacks. Aum blamed US for the Kobe earthquake. 


‘According to Sterling the Japanese Liberal Democrat Party has been in business with the 
Yakuza for decades, and that they helped sponsor the Russia-Japan College in Moscow, where 
‘Aum was able to obtain so many of its newest recruits, and that both this cult and the Yakuza 
had deep roots in the Kobe/Osaka areal 


Sterling wrote: 
"The whistle- blower Debra von Trapp stated, in late April of 1995, that the Clinton team had 
some advance warnings of the impending [OK city] attack - that U.S. military intelligence had 
"popped the Sarin” in Tokyo to punish the Japanese for buying American agents who set up a 
surveillance operation in the White House, and who bugged the Clintons’ computers! 


‘And that the Oklahoma City attack followed the first Sarin attack by precisely thirly days! Again 
and again... everything conspires to implicate "Japan, Incorporated" with the Yakuza and the 
bold, openly aggressive Buddhist cult called Aum Shinrikyo... means, motive, money and 
access to super-weapons and secret technologies.” 

Sterling blames the Yakuza for 9/11 using technology developed by Aum, though others say it 
was an inside job, however there is evidence scalar technology was used to topple the WTC. 
buildings - but whose? 


Mason says that Japanese investigative journalists at www pelago.com suggest that Aum was a 
cover for the Japanese govt. to rearm Japan with new Russian weapons systems, and support 
for this has been given because Japan purchased new frontline jet fighters and bombers and did 
joint defense exercises between Russia and Japan. Aum has trained with Russian troops. 


їп 1993 and 1994 Shoko Asahara, the Aum leader complained to Australian authorities that 


himself, and Aum had been subjected to gas and laser attacks. 


The press suggested that а very influential foreign secret service has been getting at Aum and 
the Japanese govt. 


‘According to David Guyatt in his Tesla Doom Weapons & Aum Shinrikyo yet another Japanese 
cultis operating throughout all govt. departments and has enormous influence over Japanese 
foreign policy. It is the militaristic cult called Soka Gakkei, with 15 milion members worldwide 
and massive finances. 


Every major Japanese business corp is riddled with members. They adhere to the teaching of a 
13 century Buddhist monk, who preached a doctrine of "Final War" to be fought against the 
Christian West and Islamic world. This was revitalized in the 1930s by the chief military 
strategist for the Japanese army of Occupation in Manchuria, China and he was an admirer of 
Hitler. 


It was the location of their unspeakable biological experiments on the Chinese and allied 
prisoners. Aum also adhered to the teachings of this monk. 


In 1987 a Japanese satelite was launched to detect gamma radiation from Russian and 
Chinese nuclear tests. They registered a massive pulse of gamma rays emanating from a Soviet 
satelite, which was radiating the Van Allen bells. The conclusion was that the Russians were 
engaged in weather engineering, as well as developing a spaceplatform for missile defense and 
earthquake induction. 


(аго Murai, the Aum science minister received this information being one of Japan's leading 
X-ray astronomers at the time. 


The head of Japan's foreign intelligence sponsored Aum, and hence Murai started his scalar 
testing in Western Australia. He was about to reveal all, but was killed. 


‘According to journalist Jack Amano, in David Guyatt's article: 
"It was Hayakawa who decided to purchase the sheep station [in early April 1993], just days. 
prior to the energy event and subsequent ground tremor. Hayakawa's sojourns to Russia reaped 
rewards: Aum's Russian scientists had provided detailed designs and the theoretical grounding 
to develop a technology more powerful even than the ultimate weapon predicted by Asahara. 


Not least in the Aum efforts, was the acquisition of related US weapons data obtained by 
hacking into sensitive US databases. This, with the aid of Japanese government funding, 
Russian technological know-how and advanced equipment provided by major Japanese 
transnational corporations, а terrfyingly powerful super-weapon was being constructed in 
secret" 
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48. CHINA 


їп 1985 а Chinese Boeing 747 aircraft enroute to Los Angeles suffered anomalous engine 
flameoul. 


тзт 
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Раш Baumann: Testatika Generator (Methemitha Group) 


the rear of the 3kw machine is most likely to select a variety of capacitances so as to control the 
oscillations of the circuit, which in turn control disc rotational speed. 


Note 11 --- The phenomenon of electrostatic motors has been well researched over the years (see 
"Electrostatic Motors" О. Jefimenko in "Physics Teacher" Vol. 9, March 1971, p. 121-9, and in. 
"Electrostatics And Its Applications" by A.D. Moore (1973) p. 131-147; "Electrostatic Motors" by 
B.Bollee in "Philips Tech. Review" Vol 30 (1969), p. 178-194). The Methernitha Testatika 
generators (see a recent report by 30 engineers) auto-rotate, after they have been started by hand, by 
the same principles of these ES motors. 


Note 12 — L.G.Trump worked for the US Air Force and pioneered some highly efficient 
electrostatic machines around the 1960's (see"Electrostatic Sources of Electric Power" in "Elec. 
Eng." 66:525, June 1947; and "High Voltage Generation in Space:The Parametric Electrostatic 
Machine" in "Progr. Astronaut. Rocketry" (vol 3 --- Energy Conversion for Space Power) 1961 
p745). 


Note 13 — Although the ‘Linden Experiment" was thought to register a frequency of 80-140 MHz 
this does not necessarily mean that the Methernitha generators would oscillate at that rate also. Such 
a frequency seems unnecessarily high. 


Note 14 — See "Plasma --- The Fourth State of Matter" by D.A. Frank-Kamenetskii (1972) pp10, 
and Dr.Patrick Flanagan's US patents 4,743,275 (May 10, 1988) and 4,391,773 (Jul 5, 1983). 


Note 15 — The effect is very similar to the converging forces in a non-uniform field, the oscillating 
perspex blocks become one “electrode” and the surrounding air in the room becomes the opposite 
‘electrode’, and by the processes of electrophoresis and dielectrophoresis the electrically charged 
particles in the air (the electrons and negative ions) are drawn toward the central electrode, which in 
this case is the perspex block assembly (see "Nonuniform Electric Fields" by Herbert A. Pohl in 
"Scientific American" (Dec 1960) p. 107-8). 1 am much more inclined to believe that the ingenuity 
of the design of these types of machines comes from physicists and not electronic engineers. 


Note 16 — Dr. Flanagan actually uses the electron field generator in his own special ionizer (see 
Method of Purifying Air and Negative Field Generator US Patent 4,391,773). 


How does an electron cascade generator work, I would think that while you have an alternating 
electron movement (and Dr. Flanagan reckons this effect occurs with a high voltage field alternating 
at above 20 KHz) at the metal electrodes, the perspex blocks sandwiched between them would 
transfer the electricity not through their mass but around it, as surface charge --- actually in the layer 
of air right next to the insulator’s surface. Its the same principle as dielectric absorption - the 
perspex blocks don't discharge themselves fast enough to keep up with the alternating voltage and 
so they accumulate more and more charge — until it forms as a layer of charge on the insulator's 
surface. This means that at a high enough frequency the surface-air molecules polarize, with the 
‘more mobile electrons separating from the slower bulks of those molecules and while the electrons 
get thrusted back and forth a secondary layer of (slower) positive air ions develops, and so on, and 
the process of high voltage high frequency polarization triggers the electron avalanche effect. 


In the event that the perspex blocks are indeed ELECTRETS (as free-energy researcher Geoff Egel 
and others suggest) I would think that they would work in a similar fashion to the above process, of 
dielectric absorption that charges up the blocks before they produce the cascade-effect. Because in 
the electret the electrons charged into the perspexiplastic, and the positive ions, would still be 
‘manipulated by the reversing electromagnetic field in such a way as to orientate (as with dipoles) 
back and forth, to eventually reach the point (if the whole circuit is tuned properly) where they 
would attain resonance with the immediate air surrounding them. And if this effect is similar to an 
inductance then possibly а back-emf will result also, to increase the output voltage. Either way I 
believe the effect will still be an electron cascade through the environment and the product of this. 
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The jetliner fell 32,000 feet, and the pilot finally managed to restart the engines and make an 
emergency landing in San Francisco. In the incident, different instruments apparently disagreed 
with each other and disagreed with the observations of the pilot and crew. Bearden says this 
was a scalar test, but only a mild one with scalar interferometry (endothermic mode) causing 
electrostatic cooling in the internal combustion gases of the jet turbine, which reduces the 
pressure and thrust. 


The Chinese got the latest exotic U.S. weapons and time travel technology, when a worker there 
Dr Wen Ho Lee leaked top-secret technology information back to China, when he worked at Las 
Alamos laboratory a few years ago. This included nuclear cluster bombs and a weapon which 
struck with a bolt of lightning. 


At Los Alamos a Tesla Long-Pulse Magnet self destructed some years back. This magnet was 
comprised of nested cores of copper wire, which were all inside the other. И was what is called а 
60-Tesla magnet. А 1-Tesla magnet holds a piece of paper, and 2-Tesla could yank a 
refrigerator door off. This could be used to create the time portal there that Dr Richard Boylan 
wrote about. 


He claimed they used a 'holographic portal to travel across space-time and possibly 
interdimensionally. 


Dr Wen Ho Lee worked on this ‘holographic portal’. It has been said that the Russians ordered 
an enormously powerful gigantic sized magnet from U.S. a few years ago. Magnets give off 
scalar waves which distort hyperspace and can be used to create dimensional doorways. The 
Chinese space center is at Lop Nor, which is known as a natural vortex. Did they too create their 
own interdimensional doorway to time-travel? 


Lop Nor had sixteen nuclear bombs dropped on it at Sinkiang Provence until 1975. 


‘According to the article ‘Fortress Australia! the Lop Nor super computer is linked to the American 
military supercomputer at Pine Gap, also a natural vortex area. it's possible that time has been 
bent to access Lop Nor because it is possible to walk down a short corridor at Pine Gap and 
come out at U.S. Military base Area 51 in Nevada. 


The Chinese also now have beam weapons which can knock down satellites. It is not known 
what kind of beam weapons they use to knock down satellites, but they do have scalar weapons 
and quantum potential weapons (which can induce deseases using scalar waves), 


їп 1978 Dr. Andrija Puharich described early Soviet work with Tesla's method of ‘controlled 
earthquakes,’ he stated: 

"Of the many great earthquakes of 1976, there is one that demands special attention - the July 
28, 1976 Tangshan, China earthquake." 

Puharich's analysis is significant because it describes airglow plasma effects created by the 
Soviet Woodpecker system. lonosphere heating ELF systems, ке HAARP, can generate similar 
effects. 


He stated: 
"The reason that this 1976 earthquake attracted my attention is that it was preceded by a light 
flare-up of the entire sky over Tangshan. Also, this earthquake occurred during the first month of 
Soviet Woodpecker radio emissions... The most prominent effect was that when the Soviet 
Woodpecker emission was on at full strength - the sky would light up like an ionized gaslamp - 
just as Tesla had predicted.” 

The 6/5/77 New York Times described the great earthquake, which destroyed Tangshan, China 


and killed about 800,000 people: 
"Just before the first tremor at 3:42am, the sky lit up like daylight. The multi-hued lights, mainly 
white and red, were seen up to 200 miles away. Leaves on many trees were burned to a crisp. 
and growing vegetables were scorched on one side, as if by a fireball.” 

These electrical effects are tied to electromagnetic plasma and ball lightning and the strange 
array of flashes which results from Tesla-style and HAARP-like transmissions. 


However the article in Nexus by Gary T. Whitford on earthquakes says that five days before the 
Tangshan earthquake the French detonated a nuclear bomb at Muroroa Island in the Pacific and 
also one day before the earthquake U.S detonated a nuclear bomb in Nevada 


‘According to the Oct 1995 Nexus magazine, in 1974 a scientist called Dr Matsushita working at 
the national Center of Atmospheric Research п U.S. discover the magnetic field of the earth and 
ionosphere were disturbed for ten to forteen days after an underground nuclear test. In 1977 he 

was forbidden by the U.S. government to take measurements for two weeks after a nuclear test! 


Satelite data shows nuclear testing is the cause of abnormal polar motion of the earth 


The normal polar motion of the earth, called the ‘Chandler Cycle’ which makes a revolution 
every 430 days, shifts radically after every nuclear test. Is this being done deliberately о invoke 
а pole shift 10 create a new worid? 


Gary Whiteford said that there were 1,800 nuclear bombs exploded from 1945 to March 1989 
alone! Since 1980 there has been an average of close to fifty underground nuclear tests taking 
place every year. The rotation of the earth is in severe danger with this as well as the Russians 
Sending in scalar waves to the molten core and distrupting the earth's rotation as well 


It has been said that the molten core produces the earth's magnetic field and Americans are 
also ripping this to shreds with all the HAARP transmitters, not only above large areas but 
altering the magnetic north poles deliberately with this to position them away from its natural 
place. 
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49. OKLAHOMA FBI BUILDING ‘BOMBING’ 


On 17 April 1995, the FBI building was supposedly blown up by Timothy McVeigh and Terry 
Nichols with contrary evidence to prove this. 


However 5-10 seconds before the explosion, the FBI building shook violently, as in ап 
earthquake according to Mason. Seismic evidence recorded showed a double-pronged 
explosive energy event, with two nearly identical 3-5 second, low amplitude multiple wave trains, 
separated by a null field, occurring over a 9 second interval after the initial seismic action 5-10 
seconds before the blast. 


A loud click before the explosion was heard as well. Sparks came out of wires in the building 
before, lights went out 5 seconds before and an ionizing electrical sensation of hot air flow prior 
to the explosion. An eyewitness about 200 meters away from ground zero watched а silver- 
"white light flash or beam coming out the top of the building, followed by a large blue-white 
electrical arcing flash or beam, followed by an orange-red light flash or beam that shot out the 


тор of the building 5 seconds before the explosion. 


This was followed immediately by two explosive shock waves, that came out of the base of the 
building, Several cars on the above ground carpark, had electrical ignition computers burnt out 
completely, as well as many office computers getting bumt out circuit boards, and Mason says 
these facts point to a major EM pulse attack. 


Everything up to almost a mile from ground zero had been knocked down and shattered, the 
devastation was beyond belief 


At the epicenter steel girders were twisted like spaghetti, but no witnesses described any kind of 
fireball or бегу effects. There was just pre-explosion light flashes, followed by pure energy 
waves, with a very high plasma-type heat affecting car paint. Aerial photos of the FBI building 
show two nearly identical tube-like damage forms running through the building, representing 
slightly displaced near vertical, but divergent beam/pulse orientations, suggesting an orbital 
platform was used. 


Was it even a cosmosphere or even a satelite? 


‘According to Bill Morgan: 
"If you can cause an earthquake you can also set it to, say, bring down a single buildings, of pair 
of buildings. It may be that the collapse of WTC twin towers was actually the first major scalar 
attack in world history. 


Because in a certain made the waves at the interference zone can cause metal to soften, even 
to melt If so, the planes crashing into them were merely a cover story to cloak the fact that the 
Tesla Howitzer had been used. 


А mishap with one of these devices could wipe ош all Ме on earth. They could disrupt the scalar 
wave balance between earth and sun in such a way that would cause massive solar 
disturbances and storms, completely frying the earth.” 

I's possible that the metal softening mode was set for both the FBI building and the WTC twin 
towers, which may have caused the buildings to collapse. 


A UFO was seen at the WTC and filmed by some Japanese who were at the scene. They put it 
online as a video. It appeared to have been cloaked. Who was in it? Could more than one 
faction have been involved besides the bombs placed on the supports (heard by firemen going 
off), the planes hitting and the scalar attack. 

Did an outside scalar attack take advantage of a first hit by someone else? 
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50. WHO ELSE HAS UFOs? 


The Sept 2000 UFO magazine (UK) ran an article called 'Electrograviics'and it said that many 
countries have anti-grav research going. Graham Birdsall, the editor was told by a man who 
used to be a US navy seal, who was a Knight of Malta. 


The Knights of Malta are the military arm of the Vatican and Malta Knighthoods are award to the 
military and intelligence community 


He said that corporate bodies and multinational institutions who have a vested interest in 
conventional energy production, gave out blank checks to those who invented anti-grav devices, 
or even $10-$20 milion. Apparently this was nothing when trilions of dollars are at stake. He 
said that environmental friendly energy saving devices have been suppressed for decades, and 
even a car which runs on water has been suppressed for twenty years. 


According to the article the B-2 stealth bomber and F-117 both use anti-grav technology. Brazil 
also has this technology. A physics professor called Fran de Aquino demonstrated to thirty-six 
scientists around the world how his anti-grav technology worked. He has been given a $600,000 
grant from the US dept. of energy to validate it and parallel Russian work. 


Is this connected with Brazilian space program? 


British Aerospace апі-огаміу research is headed by а Chinese-American female scientist. 
Britain's anti-gravity research was first developed at universities in Lancashire and South 
Yorkshire. Unfortunately Graham Birdsall has since died suddenly, did he say too much? The 
things he published of late were very confidential information, and many UFO researchers have 
died in suspicious circumstances. 


In the book "the Controllers" by Commander X, a Serb man called Vladimir Terzinski told of the 
Nazi UFO program. He claimed that the Catholic Jesuit Order was the link between the Illuminati 
and the Nazis. He had documents and photos of the disk shaped craft the Nazis constructed 
that were powered by Schauberger turbines and Kohler TACHYON magneto-gravitic drives (all 
based on free energy or antigravity) 


He claimed that the British may have landed on the moon a century ago, and that even the 
Vatican has a group of scientists who racket off into space from South American bases. Others 
have also said that the Vatican has a base on the moon. The US anti-grav base is at Area 51 


The book also says that the Japanese has anti-grav technology developed at Thoku university in 
Sendai, Japan. With alien alliances it is possible that various countries have reached cuterspace 
long before planes were even invented. Considering how many underground and undersea alien 
bases here (some of which have been here for atleast hundreds of years) would it nat be easy 
to form an alliance with the inhabitants of over one thousand bases, according to Al Bielek now 
on the planet? 


Bill Morgan claims that according to Tom Bearden, fifteen nations now have scalar weapons and 
apparently the most developed are those in Russia, China and Israel. No information can be 
found on the Chinese scalar weapons program but it known that the U.S. helped Taiwan with 
theirs. Israel has been said to have given covert technology to China and there was a Chinese 
spy Wen Ho Lee working at Los Alamos. 


The countries which are said to have scalar weapons are: 
* Russia 
. us 
« France 
« Britain 
* Australia 
* Germany 


= Japan 

* Taiwan 

* Israel 

* South Africa. 

+ Brazil 

* Argentina 

* China 
Itis unknown who the fifteenth country is (perhaps Ukraine?) or if anyone else has them but. 
Brazil is tying in with India and China scientifically so possibly India would have access to the 
technology at some point, 


They can be manufactured with a device creating a simple modification of radar and Russia may 
be selling them to many countries or even leasing them as they do to the Japanese Aum and 
Yazuka cults. 


Perhaps as long as the money is given they will lease to anyone and if they are secretly at war 
with the U.S., they may be only too pleased to encourage people to use them as long as i's not 
on themselves! 


Henry Kroll covered some Nazi activity in Antarctica in his book ‘Space Ships of The Gods’ 


He wrote: 
" I have a copy of a 1948 list of 261 German flying saucers. There are 84 Vrils of 11.5 meters in 
diameter and three Haunebu I's 25 meters in diameter and several Hanebu lll's of 79 meters 
diameters. 


These have speeds of 2900 miles per hour and the capability of traveling to Mars. A Hanebu IV 
was on the drawing boards. Several Andromeda mother ships were constructed in the old 
Zeppelin hangers at the same time as the Vrills... f the Nazis had 261 flying saucer craft in 1948 
they could very well have built thousands of them since then. 


Even if all of their bases in Germany were bombed out of existence | am sure that some of them 
survived such as the Marconi plant located inside an extinct ten-thousand-foot, volcano some 
where in South America. Who knows what underground cities they have by now." 

W.A. Harbinson wrote in his book ‘Genesis 

"Admiral Byrd is quoted by a reporter as saying: It is necessary for the USA to take defensive 
actions against enemy air fighters which come from the polar regions," and in the case of a new 
war the USA would be "attacked by fighters that can fly with incredible speed from one pole to 
the other without refueling” 

Branton also wrote in his book ‘Secrets of the Mojave’: 

“U.S. Rear Admiral Richard E. Byrd [in] the Antarctic region... involved nearly 4,000 well-trained 
military Naval troops, miltary vessels such as destroyers, subs, aircraft carrier and aircraft 
Upon arriving at the polar continent they reportedly split into three separate groups and began а 
massive reconnaissance- like operation. 


Опе source even claimed that Byrd's Navy encountered resistance! there and that there was a 
pholo-finish FIGHT between American and Nazi forces there, with losses on both sides... When 
the Americans left two weeks later... Byrd, after arriving home, reportedly went into a rage and 
began demanding that the government turn Antarctica into a nuclear test range. 


Byrd was sworn to secrecy and his diaries are sealed to this day." 
‘According to Kroll when Admiral Byrd encountered the Nazi UFOs and last too many men trying 
to attack the Nazi base in Antarctica, they returned to America to build their own UFOs based on 


the designs retrieved in Germany after the war. His book says: 
"Thousands of slave workers and their SS overlords disappeared in the chaos of the liberation 
and were never seen again." 


“itis quite possible the Nazis continued to ship saucer parts, men, and documents to Antarctica 
throughout the war. Judging by the gigantic size of underground bases found in Germany after 
the war, with wind tunnels, assembly plants, launching pads, machine shops, supply dumps, 
accommodations, and adjacent slave quarters for thousands, it is quite possible they 
constructed similar bases in Greenland, Antarctica and South America... Their technology was. 
at least thirty years ahead of the U.S." 

Kroll says: 

"Captain Heinz Schaffer in his book U-977 stated that in April 1945 an SS associate had offered 
him a demonstration of a "death ray" (laser weapon).. According to our mainstream scientists 
lasers weren't invented until the 1960's... SS General Hans Kammler who pushed the 
development of the V-1 and V-2 rockets disappeared from Germany in April 1945. His 
whereabouts is a mystery to this day. 


The German flying saucer team members Schriver and Bellonzo are dead, and Habermohl was. 
captured by the Russians. This may account for America's fear of Russian saucers after the war. 
Miethe who worked on Projekt saucer, went to work in Canada and America." 

Allied bombers and fighter also reported hundreds of flying fireballs along side their planes and 
also "death rays" were reported. 


‘According to the book ‘UFOs Nazi Secret Weapon?’ when Admiral Byrd returned from his Nazi 
hunting expedition in Antarctica he decided that the best thing to do would be to tum Antarctica 
into an ‘atomic test range’ for atomic and hydrogen bombs. 


No sooner had this intention been announced in the press than an entire ‘swarm’ of UFOs flew 
over the White House the book says "in perfect, typically-German’ formation." 


Kroll wrote 
"in July 1952 a fleet of flying saucers flew over the White House. They were seen by thousands 
of people and document on radar. Jets were scrambled three times but the saucers easily 
oulran them each time." 

However Kroll claims that on Aug 27th, 30th and Sept 1st 1958 the U.S did drop several nuclear 
bombs on Antarctica. It is not known how many. According to Nexus magazine two atmospheric. 
nuclear bombs were dropped on Antarctica in 1975. 


Branton's book ‘The Coscon Files : Part 33, 
"Terziski [claims]. that the German experiments in mind control, genetics, and hybridization 
(between humans and animals) - which were apparently aided by the discovery and perfection 
of the microscope in Germany, including a Tesla scalar-wave microscope which helped the 
Germans to unlock the human genome - were repeated in ten times their intensity in the 
underground Nazi South Polar colony or ‘it. 


This base-city, rumor has it, is known by its inhabitants as the 'NEW BERLIN' and contains a 
population of over 2,000,000 people loyal to the Nazi philosophy." 

‘Advancing the idea that the Nazis continually shipped men and material to the South Pole 
throughout the war years, author W. A. Harbinson wrote, 

"Regarding the possibility of the Germans building self-sufficient underground research factories 
in the Antarctic, it has only to be pointed out that the underground research centers of Nazi 
Germany were gigantic feats of construction, containing wind tunnels, machine shops, assembly 
plants, launching pads, supply dumps and accommodation for all who worked there, including 
adjoining camps for slaves and yet very few people knew that they existed.” 


In the article UFO's. Alien or Man Made by Al Pinto writes about Nazi super weapons, 


The South Wales (UK) Argus [Dec 13,1944] stated 
"The Germans have produced a ‘secret’ weapon in keeping with the Christmas season. The new 
device, which is apparently an air defense weapon, and resembles the glass balls that adorn 
Christmas trees. They have been seen hanging іп the air over German territory, sometimes 
singly, sometimes in clusters. They are coloured silver and are apparently transparent.” 

The New York Herald Tribune [Jan 2, 1945] said: 

"Now, it seems, the Nazis have thrown something new into the night skies over Germany. It is 
the weird, mysterious ‘Foo Fighter balls which race alongside the wings of fighters flying intruder 
missions over Germany. Pilots have been encountering this eerie weapon for more than a 

month in their night fights. No one apparently knows what this sky weapon is. The balls of fire 
appear suddenly and accompany the planes for miles. They seem to be radio controlled from 
the ground, so official intelligence reports reveal". 

Could they be Tesla Globes? 


їп 1978 at a scientific exhibition at Hanover, Germany some people gave out a paper containing 
detailed drawings of Germany s WW? flying disks (not mentioning the designer's name) and 
claimed that the drawing was altered by the West German govt to render it "safe" for publication. 


It said that the patents for the craft went into secret Russian, American and British files and that 
the remainder of the files and most likely, the most important ones, went with the "missing" 
German scientists and S.S. men. 


AL Pinto wrote 
"Allegedly, they INazistook with them members of the fying saucer research teams, the last of 
the most vital saucer components, the notes and drawings for the saucer, and the designs for 
gigantic underground complexes and living accommodations based on the underground 
factories of Nordhausen in the Harz mountains [о Argentina, Chile and Antarctica} 

W. А. Harbinson wrote in his book Genesis 

7. Robert Ley, Minister for Labor in Nazi Germany п Apri 1945, excitedly told Albert Speer that 
German scientists had invented a "death ray" (possibly a laser weapon). Captain Heinze 
Schaeffer, captain of the U-977 submarine (suspected taking Hitler and Marin Bormann to 
Patagonia, then on to a secret Nazi base in the Antarctic), stated in his book "U-boat 977" that in 
April 1945 an S.S. associate had offered him a demonstration of a so-called “death ray” 

in 1960 Soviet Premier Khrushchev had announced the scalar interferometer to the world 
saying 

"We have a new weapon, just within the portfolio of our scientists, so to speak. which is so 
powerful that, f unrestrainediy used it could wipe ош all Ме on earth, It is a fantastic weapon.” 
How many people have buit a Tesla ‘Death Ray"? 


In the book "Time Storms" by Jenny Randles it says that on 22 May 1966, during a survey in 
Antarctica, Irish explorer Eric Wilkinson observed what appears like a Tesla Globe being 
created. A dense white mass appeared in the south and rose vertically to about 600f altitude 
from near ground level. Its diameter was about 100 ft and it was largely homogenous during its 
forty-five minute duration. 


| seemed to move very slowly, expand and contact in a pulsating mation in density. As it did a 
noise like a swarm of bees or like an electric transformer occurred. A dark ‘tube’ emerged from 
the cloud and struck the snow at a 45 deg angle. From that point, it created a second reflected 
ray or beam from this at a 75 deg angle rising from the first ‘tube’. The snow rose upwards as if 
by a whirlwind. Wilkinson took several photos. The Russian Tesla Globes had a black line down 
the center. 


Harry Mason's wrote in ‘Bright Skies that on 1 May 1995 at 2am a large spherical orange-red 
fireball with a conical blue-white tail flew from the Indian Ocean above Perth city, W. Australia Its 
past trajectory skimmed Antarctica, near Enderby Land where one Japanese and two Russian 
bases reside. One Russian base at Enderby Land has a scalar weapons complex. 


Its projected trajectory would have end towards the NE coast of Japan across the center of the 
Siberian Kamchatka Peninsular, then over N Alaska emerging near Nova Scotia, Canada. (The 
Kamchatka Peninsular has a scalar howitzer site and according to Bearden the Soviets shot 
down the Korean plane KAL 007 possibly spying on it a few years ago.) The fireball was flying in 
aN, NE direction. 


The fireball, which emitted a loud roaring pulsed noise stopped dead above Perth. Suddenly an 
enormous burst of blue-white ight arced upwards lighting the city as clear as daylight for many 
km, similar to а nuclear blast. A loud, vibrating massive explosion and seismic wave (lasting two 
minutes) reverberated through Perth causing buildings to shake. 


Four bright lights from the center of the fireball raced out and formed a cross in the sky. That 
same night other strange aerial noises and small lights were heard N, NE of Perth. Also 1,900 
ктт north of Perth (north of Broome) there was a loud, roaring pulsed diesel engine sounding 
noise which rose to a crescendo causing objects to fall from their shelves. 


The seismic vibration lasted 1-2 minutes. 


It will be a battle to the death, with whole cities able to be turned to ashes with crossed beam 
scalar weapons and particle beam weapons fired from satellites. Some unanswered questions. 
still exist though 
= Will the Earth survive, or will it get increasingly unsteady and keep wobbling on its axis as 
it has been happening recently? 
* Is it better to teach Tesla's scalar technology openly at the universities or best to keep it 
under wraps? 
= What would have been the price to pay for free-energy had Tesla been financially 
supported in his work? 
Is it better to have had the less dangerous but expensive electricity and associated cancers, OR, 
to have been able to have had many gadgets powered by scalar waves and just buy a legal 
spaceship and visit other planets with no charge for free-energy power. 


Government honesty has been lacking since WW2. Mars could have been colonized openly, 
and earth might possibly have been taken over openly by aliens and accepted within an alien 
federation. 


Instead all this is done іп secret. 


Now we are in the station where, 
+ we сап be subjecta to mess hypnotism via satelite 
> tes can be destroyed in an instant by ruceardke explosions without wering 
> any bor object сап be exploded upon launch 
+ earthquakes and erupting volcanoes manufactured o order 
> the worrisome ought of he aready ped magnat пак fling us with major solar 
fares increas 
+ massive sues spliting the earth fom stimulation of the molten core and the upsetting 
ofthe relationship between the Sun, Moon and Earth 
This et боп йу pots of scalar weepors in e hands of men who cire not for the ciens 


of other countries. 


We need to know just who has them and what they intend doing with them and to whom. No 
part of the world is safe, especially when scalar waves can pass right through the planet. 


| wish us all a safe journey through the next millenium 
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For an extremely chiling expose by Tom Bearden on what the Russians have been doing since 
the late 1950's with scalar technology against the U.S. and numerous more examples of scalar 
attacks can be found at: 

(htip;/Aww.earthchangestv.com/ufo/0209gandor.htm) 
(httpi/216.247.92.10/publbearden/examples htm) 
(http;/wwcheniere.org/correspondence/ 10502. htm) 

Scalar Wars: The Brave New World of Scalar Electromagnetics 
(htlp:/216.247.92.101/pub/bearden/scalar_wars.him) 

The Historical Background of Scalar Weapons by Tom Bearden, 

(htip;/ww.geocities.com/AreaS 1/Shadowiands/6583/project233.html) 

Fire from the Sky (http;/wwanomalous-images.com/texifiles.himl) 

Harry Mason ‘Bright Skies’: ttp:/www.tmgnow.com.repository/secratibrightskies. html. 

Tom Bearden’s website (htlp;/www.cheniere.org) 

Fortress Australia: htiprumarmillnews.com/FORTRESS AUSTRALIA htm 

Fire From The Sky: hitp:/iwww.anomalous-images.comitexvfiles html. 

HAARP. the Ultimate Weapon of the Conspiracy by Jerry E Smith. (www jerryesmith.com) 
UFOs Nazi Secret Weapon? Matlem-Friedrich. Samisdat Publishers Toronto, Canada. (About 
1966.) 

Encounter in the Pleiades: An Inside Look At UFOs by Preston Nicholas and Peter Moon. 

The Montauk Project by Preston Nicholas and Peter Moon. 

‘Anti-Gravity and the World Grid. Edited by David Hatcher Childress. 

My Contact With UFOs by Dino Kraspedon. 
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GLOSSARY 


Scalar waves are also known as: 
* Tesla waves 
* longitudinal EM waves 
teleforce 
Radiant Energy 
energetics 
graviti waves 
electragravitational waves. 


* free-energy 
+ zero-point energy 

* zero-vector EM waves 

* electromagnetic quantum energy 
= vacuum field energy 

* aetherlether-energy 

* magnetic traveling waves 

* electrostaticmagnetostalic waves 
* waves of pure potential. 
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Раш Baumann: Testatka Generator (Methemitha Group) 


oscillating output (at the blocks) could similarly be drawn off and accumulated in the multi-layered 
base capacitor network, 


I would suggest that a test program to find the best type of blocks would be; One 
types of plastic/acrylic/ceramic materials for the blocks. 

‘Two — try different methods of electrifying the plastics (as with electrets). Three — try plastics. 
doped with semiconducting particles. Four - try plastics doped with paramagnetic particles. Five - 
try hollow plastic blocks containing an electrolytic fluid. More information on plastics will be found 
on the Electret vs Dielectric Absorption Page. 


try different 


Note 17 — There are several definitions of Bifilar, one where the wires cancel out their magnetic 
fields, and one where the wires are wound to ensure a tight low-loss magnetic flux coupling, in this 
case you need all the magnetic flux you can get so it must be the latter — See "Transformers For 
Electronic Circuits" by Nathan В. Grossner (1967), p. 224 ete. 


Most commonly used magnetic metal is Mumetal, which is an easily saturable magnetic material, 
routing magnetic flux through it rather than in the surrounding air, so as to enhance the mutual 
induction between the two coilings of red wire around the horseshoe legs. 


Note 18 — So that the machine's output voltage doesn't drain away when it is connected up to a 
large load, what is needed here is a Pulse Forming Network (or artificial delay line). "Such a 
network is an improvement on simple capacitor storage because of the cascading action from one 
capacitor to the next along the chain. At the beginning, all capacitors are charged to the same 
voltage but as soon as the first one starts to loose voltage, the one behind it is then free to discharge 
into it. This topping-up action, which trickles down the network from capacitor to capacitor, is the 
‘mechanism by which the voltage across the output terminals tends to hold onto its original level." 
(see "High Energy Discharge Systems" A.PStephenson, Electronics Today International, March 
1992, pp. 24-26). 


Note 19 — When voltage of a high potential and high frequency flows along a wire it does so on. 
the outer surface (called the ‘skin effect’) and so the Methernitha would use thick wiring or even 
1/8" tubing to connect its circuit 


Note 20 — Two references for shielding are: "A Shielded Loop" by S. Goldman in "Electronics" 
Vol 11 (1938), pp. 20-22; and "Measurements in Radio Engineering" by Р.Е. Terman (1935), p. 218 
& p.341 


Note 21 — For information on maximum voltage in the center of a secondary coil see "A. 
Handbook of Wireless Telegraphy" by J. Erskine-Murray (1913) p. 42; and an article called 
"Dielectric Hysteresis at Radio Frequencies" by E.F.W. Alexanderson in "Proc. LR.E., Vol. 2 (June 
1914) p137-157. For Van de Graaff's transformer see US patents 3,323,069 (May 30, 1967) and 
3,187,208 (June 1, 1965). These patents were not just for a Van de Graaff high voltage generator, 
they were for a special system devised by Van de Graaff long after his generator had been in use to 
convert static electricity into current electricity. This system may be a little too complicated for the 
Methernitha but, nevertheless, the principles he used for multiple primary / secondary windings may 
be of some interest. 


Note 22 — Dr. Flanagan modified his insulator blocks, made of resin, by doping them with 
paramagnetic granules (such as silicon carbide) to enhance even more the electron cascade effect; 
which is an idea that the physicist Thomas Townsend Brown first experimented with (by using lead 
oxide granules) in his US Patent 3,187,206 (June 1, 1965) to good effect. The surrounding air could 
also be ‘enhanced’ in similar fashion to polarise it's electric charge and improve its side of the 
performance (for those interested in the ‘physics’ of this see an article by W.A.Douglas Rudge "Оп 
Some Sources of Disturbance of the Normal Atmospheric Potential Gradient” in Proc. Royal Soc. 
А, Vol. 90 (1914) pp. 571, etc). 
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Scalar Potential Interferometer 


Figure 6. Multimode Tesla Weapon 


Inthe 1930's Testa announced other bizarre and terrible weapons: a death ray, a weapon to destroy hundreds or even thousands 
of aircraft at hundreds of miles range, and his ultimate weapon to end all war ~ the Tesla shield, which nothing could penetrate. 
However, by this бте no one any langer paid any real attention to the forgotten great genius. Tesla died in 1943 without ever 
revealing the secret of these great weapons and inventions. 


Unfortunately, today in 1981 the Soviet Union has long since discovered and weaponized the Tesla scalar wave effects. Here we 
only have time to detail the most powerful of these frightening Tesla weapons — which Brezhnev undoubtedly was referring to in 
1975 when the Soviet side at the SALT talks suddenly suggested limiting the development of new weapons "more frightening than 
the mind of man had imagined.” 


One of these weapons is the Tesla howitzer recently completed at the Saryshagan missile range and presently considered to be 


either a high-energy laser or a particle Беат weapon, (See Aviation Week & Space Technology, July 28, 1980, p. 48 for an artist's 
conception.) 


itor bibliotecapleyades netclencianewenergyiflestaweapons him 19 


Scalar Potential interferometer 


Aviation Week & Space Technology July 28, 1980 


Бу 


ees [5000000 — see 
=" 250006 


MORAY ronen umre 


Figure 7. Tesla Weapons at Saryshagan 


“The Sorvshacan howitzer actualis a hua Tesla scalar interferometer with four modes of operation. One continuous mode is the 
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ОИ Scalar Potential interferometer 
Tesla shield, which places a thin, impenetrable hemispherical shell of energy over a large defended area. The 3-dimensional shell 


is created by interfering two Fourier-expansion, 3.dimensional scalar hemispherical patterns іп space so they pair.couple into а 
боте-іке shell of intense, ordinary electromagnetic energy. 


The air molecules and atoms in the shell are totally ionized and thus highly excited, giving off intense, glowing light. Anything 
physical which hits the shell receives an enormous discharge of electrical energy and is instantly vaporized - И goes pfft! like а 
bug hitting one of the electrical bug killers now so much in vogue. 


If several of these hemispherical shells are concentrically stacked, even the gamma radiation and EMP from a high altitude 
nuclear explosion above the stack cannot penetrate ай the shells due to repetitive absorption and reradiation, and scattering їп the 
layered plasmas. 


In the continuous shield mode, the Tesla interferometer is fed by a bank of Moray free energy generators, so that enormous 
energy is available in the shield. A diagram of the Saryshagan-lype Tesla howitzer is shown in figure 7. Hal Crawford's fine 
drawing of the interferometer end of the Tesla howitzer is shown in figure 6. 


Hat's exceptional rendition of the Tesla shield produced by the howitzer is shown in figure 8. 
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Figure 8. The Tesla Shield 
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Figure 9. Tesla Terminal Area Defense System 


In the pulse mode, a single intense 3-dimensional scalar phi-field pulse form is fired, using two truncated Fourier transforms, each 
involving several frequencies, to provide the proper 3-dimensional shape (Figure 10). This is why two scalar antennas separated 
by a baseline are required. After a time delay calculated for the particular target, a second and faster pulse form of the same 
‘shape is fred from the interferometer antennas. 


The second pulse overtakes the first, catching it over the target zone and pair-coupling with it to instantly form a violent EMP of 
ordinary vector (Hertzian) electromagnetic energy. There is thus no vector transmission loss between the howitzer and the burst. 
Further, the coupling time is extremely short, and the energy will appear sharply in an "electromagnetic pulse (EMP strikingly 
similar to the 2-pulsed EMP of a nuclear weapon. 


This type weapon is what actually caused the mysterious flashes off the southwest coast of Africa, picked up in 1979 and 1980 by 
Vela satellites. The second flash, e.g., was in the infrared only, with no visible spectrum. Nuclear flashes do not do that, and 
neither does superiightning, meteorite strikes, meteors, tc 


In addition, опе of the scientists at the Arecibo lonospheric Observatory observed a gravitational wave disturbance - signature of 
the truncated Fourier pattern and the time-squeezing effect of the Tesla potential wave - traveling toward the vicinity of the 
explosion. 
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TESLA HOWITZER 
(SCALAR INTERFEROMETER) 


Figure 10. "Nuclear" Flashes off the Coast of Africa 


Lithuania - 10 Sep 1976 - British European Airways Flight #831 between Moscow and London 


Figure 11. Continuous Tesla Fireball 


The pulse mode may be fed fram either Moray generators or — if the Moray generators have suffered their anomalous "all Гай 
malfunction ~ ordinary explosive generators. 

Thus the Tesla howitzer can always function in the pulse mode, but it will be limited in power if the Moray generators fail. 

In the continuous mode, two continuous scalar waves are emitted - one faster than the other -- and they pair-couple into vector 
‘energy at the region where they approach an in-phase condition. In this mode, the energy in the distant "ball" or geometric region 
would appear continuously and be sustained -- and this is Tesla's secret of wireless transmission of energy at a distance without 
any losses. It is also the secret of a “continuous fireball" weapon capable of destroying hundreds of aircraft or missiles at a 
distance, 


‘An example of a Soviet test of this made of operation is shown in figure 11 


Witness to a super weapon? 
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Nick Downie describes the strange lurid glow that flared silently over the Hindu Kush 


THE SUNDAY TIMES, 17 AUGUST 1980 


(Multiple incidents in Sept., 1979) 


TEHERAN, IRAN 17 JUNE 1966 
SEEN FROM NEAR MEHRABAD AIRPORT 
OBSERVED 4-5 MINUTES 


SEEN BY 2 AIRCRAFT 


CIA REPORT RELEASED UNDER FOIA 


Figure 12. Tesla EMP Globe 


The volume of the Tesla fireball can be vastly expanded to yield a globe which will not vaporize physical vehicles but will deliver an 
EMP to them to dud their electronics. 


A test of this mode is shown in figure 12. (See also Gwynne Roberts, "Witness to a Super Weapon?" the London Sunday Times, 


17 August 1980 for several other tests of this mode at Saryshagan, seen from Afghanistan by British TV cameraman and former 
War Correspondent Nick Downie.) 


If the Moray generators fail anomalously, then a continuous mode limited in power and range could conceivably be sustained by 
powering the interferometer from more conventional power-sources such as advanced magnetohydrodynamic generators. 
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Figure 14. Moray/Tesla Technology: Star Wars Now 

‘Typical strategic ABM uses of Tesla weapons are shown in figure 13. In addition, of course, smaller Tesla howitzer systems 
for ant-actical ballistic missile defense of tactical troops and installations could be constituted of more conventional field missile 
‘systems using paired or triplet radars, of conventional external appearance, in a scalar interferometer mode. 


With Moray generators as power sources and multiply deployed reentry vehicles with scalar antennas and transmitters, 
ICBM reentry systems now can become long range “blasters” of the target areas, from thousands of kilometers distance (figure 
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14). Literally, "Star Wars" is liberated by the Tesla technology. And in air attack, jammers and ECM aircraft now become "Tesla. 
blasters." With the Tesla technology, emitters become primary fighting components of stunning power. 


The potential peaceful implications of Tesla waves are also enormous. By utilizing the "time squeeze" effect, one can get 
antigravity, materialization and dematerialization, transmutation, and mindboggling medical benefits. One can also get subluminal 
and superluminal communication, see through the earth and through the ocean, etc. The new view of phi-feld also provides а 
unified field theory, higher orders of reality, and a new super-relativity, but detailing these possibilities must wait for another book 


With two cerebral brain halves, the human being also has a Tesla scalar interferometer between his ears. And since the 
brain and nervous system processes avalanche discharges, it can produce (and detect) scalar Tesla waves to at least a limited 
degree. Thus a human can sometimes produce anomalous spatiotemporal effects at a distance and through time. 


This provides an exact mechanism for psychokinesis, levitation, psychic healing, telepathy, precognition, postcognition, remote 
viewing, elc. It also provides a reason why an individual can detect a "stick" on a radionics or Hieronymus machine (which 
processes scalar waves), when ordinary detectors detect nothing 


Unfortunately there is not room to develop the implications of this human Tesla interferometry in detail, for that must wait for yet 
another book, presently in Из initial stages, that Hal Crawford and | are writing. 
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Figure 15. Implications of Tesla Potential 

At the July 1961 U.S. Psychotronics Association's Annual Conference in Dayton, Ohio, I presented the first rough paper on 
the Tesla secret and scalar interferometry. A videotape of the presentation was made and wil попу be avaiable. 1 am also 
scheduled to make a special presentation at the Aterate Energy Conference in Toronto, Canada in latier October, 1981 
A professional, videotaped two-hour presentation on this subject is also being prepared. Wide distribution of the material through 
the intemationai underground physics and technology network has already been made. This time, God wiling, Tesla's secret wi 
not be suppressed for another 80 years! 


And perhaps it is not yet too late. The material has cost me (now) some 16 years of agonizing labor and nearly $100,000 of 
my own personal funds. No orthodox university, scientific group, foundation, or governmental agency would support such an 
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effort, either financially ог otherwise. Indeed, most ordinary journals will not even accept material on such matters. 


Nonetheless, the area is of overwhelming importance and I truly believe Tesla's lost secret will shortly affect the lives of every 
human being on earth 


Perhaps with the free and open release of Tesla's secret, the scientific and governmental bureaucracies will be. shocked 
awake from their slumber, and we can develop defenses before Armageddon occurs. Perhaps there is hope after all — for even 
Brezhnev, in his strange July, 1975 proposal to the SALT talks, seemed to reveal a perception that a turning point in war and 
weaponry may have been reached, and that human imagination is incapable of dealing with the ability to totally engineer reality 
itself. 


Having tested the weapons, the Soviets must be aware that the il-provoked oscillation of timefiow affects the minds and thoughts - 
and the very lifestreams and even the collective species unconsciousnesses — of ай lifeforms on earth. They must know that 
these weapons are two-edged swords, and that the backlash from their use can be far more terrible to the user than was the 


original effect to his victim. 


1f we can avoid the Apocalypse, the fantastic secret of Nikola Tesla can be employed to cure and elevate man, not kil him. 
Tesla's discovery can eventually remove every conceivable external human limitation. 


If we humans ourselves can elevate our consciousness to properly utlize the Tesla electromagnetics, then Nikola Tesla - who 
gave us the electrical twentieth century in the first place - may yet give us a fantastic new future more shining and glorious than all 
the great scientists and sages have imagined. 


Кошт to Nikola Tesla. 
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Sweating done by red. gonzo. 
Note: sometimes formatting of the text may be a little fuzzy. It's all because the OCR process didn't go as 
smoothly as I expected, Also there may be some errors inside text so be vigilant. In any case share this book, 
send emails to people about knowledge contained in it. 
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Paul Baumann: Testatika Generator (Methertha Group) 

Note 23 — Some other generators with similarities to the Testatika machine are the "Electrostatic 
Energy Field Power Generating System" invented by William W. Hyde (US Patent 4,897,592 of Jan 
30, 1990) is a rotor/stator variable capacitance machine capable of producing 300 KV. Other such 
generators are; "Parametric Electric Machine” invented by Ferdinand Cap (US Patent 4,622,510 of 
Nov 11, 1986) which has a series resonant (LCR) circuit structured into it so that it oscillates — and 
indeed operates AT RESONANCE to ensure a high output; "Electrostatic Generator” invented by 
Dan B. Le May, et al. (US Patent 3,094,653 of Jun 18 1963) is a very ingenious system of variable 
capacitance; the "Electrostatic Machine" by Noel Felici (US Patent 2,522,106 of Sep 12, 1950) is a 
good standard which utilizes a valve rectifier; and the "Electrostatic Generator" by William S. 
Spencer (US Patent 1,415,779 of May 9, 1922) is an early rotor/stator generator which transferred. 
its electric impulses through a transformer to produce a higher current output, 


/ Fidgeor (configured as 
Meehornisha machine) 
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FOREWORD 


by John White 


‘This book deals in a comprehensive fashion with such a vast array of topics — 
from physics, psychology and evolution to advanced weaponry, military strategy 
and international polities — that many of you may become anxious, even fearful on 
reading iL In fact, this assembly of previously uncorrelated information and 
scientific breakthrough may be the most disturbing you have ever received. 

This cannot be helped. This book represents an important step in our efforts to 
avoid global war involving not only nuclear armaments but also what appears to be 
а revolutionary development in Soviet military technology — psychotronic 
Weapons. They are the modern equivalent of the legendary invincible sword, Ex- 
сайыш. 

‘The author is former U.S. Army officer Lt. Col. Thomas E. Bearden, now ге- 
tired. During bis twenty-year military carcer specializing in artillery, nuclear 
weapons, and military intelligence, Tom has pondered and researched many sub- 
jects that he covers here. His access to the full range of both military and NASA. 
‘documents will be evident in his book. What may become highly classified data in 
the future is being revealed to you, our nation's ultimate policymakers, for an 
urgent reason that Tom has called Operation Fer-de-Lance, the presumed Soviet 
plan for domination of the planet through nuclear-psychotronie aggression and 
warfare. For the moment I would simply like to note two statements that indicate 
the basis for our sense of urgency: 

1. On 13 June 1975, Soviet Premier Leonid Brezhnev urged a b 
чи of new kinds of weapons "more terrible than anything the world 


on research 


2. In January 1977 former Air Force Chief of Intelligence, Maj. Gen. George J. 
Keegan (Retired) told Newsweek magazine, "The Soviets are working on 
ically exotic new weapons, twenty years ahead of anything ever conceived in 
'e that in the coming decade 

and submarine mis- 


dran 
the U.S. — so awesome as to lead the Soviets to beli 
they would be capable of total neutralization of our balli 
siles." 

‘The U.S. military intelligence community interprets these signs 
al terms as perhaps indicating the development of laser rays. Tom disagrees, His 
book will deal with the possibility that these weapons are psychotronic or para- 
physical in nature. 

fact, we can say that in a st 
breakthrough technology with an enormous potential for the destruction of human- 
йу. They are a second-or third-generation outgrowth of radionic devices presently 
used in unorthodox medicine for diagnosis and healing. Extremely compact, they 
could be carried in a suitcase und planted near targets — ICBM sites, communica 
tions centers, ete. Even if one of these devices were found and examined, it would 
only look like an electronic switching circuit or a small transmitter/receiver set, 
rather than a bomb or explosive. 


sense, these are not weapons but devices — 


The energy and the mechanism involved in psychotronic damping of nuclear, 
chemical or electromagnetic technology is, from all indications, unrecognized by 
official Western science but nevertheless inherent in it. That also has been deeply 
pondered by Tom, and this book will give a full explanation ofthe physics, mathe- 
‘matics and technology involved. It is not an exaggeration to say, as Tom does, that 
the explanation offers a "physics of metaphysics” — a fully developed theory of 
Paranormal phenomena that elegantly unites physics and psychology. The 
ramifications of what Tom calls perception theory lead into every field of human 
knowledge and inquiry with revolutionary results — from science, theology and 
philosophy through the full spectrum of paranormal phenomena such as UFO's 
and psychokinesis into the elementary school classroom, the supermarket shopping 
basket and the voting booth. They most certainly lead into the safety of your homes 
and the integrity of your minds. 

Before you turn to The Excalibur Briefing, | want to leave you with these 
thoughts. The material you are about to read will certainly be denied by our own 
‘government and military and probably by а major segment of the scientific com- 
‘munity. It is not unlikely that Tom will be dismissed as a paranoid crackpot. Such 
tactics have been employed before against brilliant, courageous people who chal- 
lenge the fundamental dogma of the establishment as Tom does here. Neverthe- 
less, 1 want to reassure you that Tom is sane, sober, and serious. 

Or course, such a person could still perhaps be mistaken. In that regard, 1 be- 
lieve you will find Tom's presentation to be persuasive. Не himselTis careful to dis- 
tinguish speculation from fact, inference from descriptive statement. Even if Tom 
were paranoid, however, the question arises: What if there is good reason for 
paranoia? To phrase it positively: We should welcome truth and enlightening in- 
sight whenever offered, regardless of the source. Do not let ad hominem argu- 
ments affect your critical judgment about the soundness of this presentation, As- 
sess the work, not the man, for the work is always greater. And having judged the 
work affirmatively, render true acknowledgement — not lip service — by sharing 
the ideas in this book with others. Only free, informed, vigorous effort in the court 
of world opinion can defuse the possibility of Operation Ferde-Lance and 
psychotronic mind control leading to total enslavement of the human race. 

In closing, 1 want to point out that Tom's fundamental concern is the unifica- 
tion and evolution of the human species to a higher form of life through a process 
that he terms "mind linkage." This stage of growth to higher consciousness is ex- 
plored in the latter part ofthe book. It is a breathtaking portrait of how the spirit of 
Science can lead to a science of the spirit, to a physics of metaphysics. 


INTRODUCTION TO THE SECOND EDITION 


Since the fist edition of Excalibur Briefing was published, a great deal of progress 
has been made on the actual physics of unusual and paranormal phenomena, Indeed, so 
much progress has been made in the ten years since the 1978 or so cutofTof most of the 
Excalibur material, that really should rewrite the entire book. However, time will not 
permit that luxury at present Iam simply too hard-pressed in the strenuous efforts to 


move а free energy machine to market and to convince our government that unor- 
thodox Soviet superweapons present us with a problem ofthe gravest magnitude, 

Accordingly, the inclusion of one of my latest papers, “Soviet Phase Conjugate 
Directed Energy Weapons,” together with an updated glossary for the entire етет 
field, will have to suffice. 

‘The important thing is that a separate new field of physics is beginning to 
emerge. It turns out that what we've gotten on to is aunified field—one can now tur. 
electromagnetic energy into gravitational energy and vice versa. Indeed, gravitational 
potential is now revealed as simply infolded electromagnetics, and electromagnetics is 
Simply the outfolding of the internal contents of gravitational potential. 

Colleagues have already proven it on the laboratory bench, by building both "free 

devices and practical antigravity devices 

‘This new, extended electromagneties—electrogravitation—I have dubbed scalar. 
electromagnetics. The key to itis to let rhe EM force fields fight themselves to a "ean- 

g a vector zero. If we do this n a nonlinear medium (modulator), the 
plying EM vector forces are locked together and remain as an infolded 
ЕМ system inside the EM vector zero. This now is a gravitational system. By merely 
Gn phase) the summing EM components, one varies the local energy density. 
of vacuum. Rigorously that is à gravitational wave, Further, it is a very powerful G- 
wave, for we are utilizing EM forces some 1042 times as strong as the normal weak G- 
force. 

Classical EM has taught us to simply discard the components in the zero vector 
summation, replacing the system of opposing EM forces with a vector EM zero. This 
‘of course makes all vector EM zeroes equal. However, it totally ignores the space- 


ime/vacuum stress ofthe summed forces, and the resulting gravitational implications. 
Therefore we have been taught to ignore any gravitational aspects of normal EM cir 
cuits, and indeed we proceed to release the G-stress effects in the circuits when we 
build them as we have been taught 
Ordinary EM represents the release of the intemal stress of gravity. By teaching us 
to make nonzero EM, scientists have taught us to always release electrogravitational 
potentials as electromagnetic forces. Thus in classical EM.—and in most of the circuits 
We build ihe EM force fields are the primary causative agents. Classically, wher 
these force fields reduce to zero, there is кейс going on. That is 
true, but there can still be a very large amount of gravity and inertial effects going on! 
However, quantum mechanics teaches us that the EM force fields are not at all the 
mary causes. Instead, the potentials are the primary things: EM forces are simply 
jade from these potentials by differentiating operators. And when the force fields are 
zero, the potentials still exist. Further, when these "forceess potentials” interfere 
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even at a dstance—real EM effects cun sill be obtained, in total violation of ordinary 
EM and ordinary mechanics! 

‘This is called the Aharonov-Bohm Effect, and in 1986 it was finally proven to 
most physicists satisfaction. Only the most diehard skeptics sill object to it, accordi 
10 Physics Today, January 1986. 

At any rate, when we have zeroed the E and B fields, we can still have the poten- 
tials, according to modem physics. These potentials can interfere to produce electro- 
magnetic force effects—even at a distance. 

Further, the zero summation can be dynamic: that is, the vector components can be 
varying, so long as they always sum to a zero vector. Actually such a zeroed system 
now has an infolded, deterministic pattem of dynamic forces, according to the pattern 
Wwe deliberately construct. Further, the energy of each force component infolded is 
varying, and thus the overall energy density of local vacuum is varying. 

As we said, rigorously this defines a gravitational wave. So the zero-vector ap- 
proach allows EM wave energy to be turned directly into gravitational wave energy. 
Now it is the curvature of spacetime that is being varied locally. That's a really as- 
‘wounding thing. 

We can now deliberately engineer the vacuunvspacetime itself, with all that that 
statement implies. Locally we can bend spacetime itself, which Einstein assumed 
could never be done except by a huge collection of mass—such as a sun, star, neutron 
sta, ete. But here we can do it with simple things such as opposing coils, opposing i 
fields, ete. We've just violated one of the sacrosanct, severely limiting assumptions of 
ordinary (Einstein's) general relativity! 

That is, up to now most Westem physicists have assumed that the local space- 

cannot be curved. They assume that, where we the observer and the 
laboratory instruments are, only special relativity applies. Locally the observer always 
has a "Lorentz frame," in that view. This assumption (the local Lorentz frame) mea 
that all the conservation laws apply, and physical reality stays well-behaved where the 
laboratory is and where we are. Ordinary relativity becomes just a sort of "special rel- 
tivity with distant perturbatio 

‘The only curvature of spacetime of any consequence is only to be found at or near 
distant stars, suns, black holes, and other huge collections of mass, in this highly re- 
иісіне view. Further, this assumption implies that one can never have an experimen- 
tal general relativity, since where one is experimenting (locally) there is always 
essentially zero spacetime curvature! 

However, one need not have such a formidable restriction at all. Two bucking 
transformers can make a B-field vector-zero a little bit More complex circuits can 
easily be designed to sum (or multiply force fields to zero very well. When we do this 
zero summation, we also get an amazing gain as follows: Consider two electrons in 
free space. Asis well known, the electric field force (repulsion) between them is about 
10" times as strong as the gravitational field force (attraction) between them. So the 
electric force is so very much stronger that the comparatively weak gravitational force 
can be entirely neglected, in most applications. However, if we "strangle" that electric 
field force by zero summation, all the opposing electric forces are converted directly 
into gravitational potential! 

Interference of two such potentials can directly generate gravitational forces. So, if 


timejvacuus 


же could zero-sum their E-fields perfectly, we could instantly amplify the gravi- 
{ational force between the two electrons by a factor of 107. With such a gravitational 
force amplification factor, our altered "electrical" circuits would actually become 
powerful electrogravitational circuits. Further, appreciable gravity effects would now 
be experienced by any mass, object, or device exposed to ће action ofthe circuits. This 
is the fundamental secret that Nikola Tesla discovered, one which he never openly re- 
vealed, 

Further, by locking opposi 


ЕМ waves together, we may easily construct purely 
scalar EM (electrogravitational) waves and beams. In such case, amazing new phe- 
nomena are encountered: (1) one can increase or decrease the mass and inertia of an 
‘object; (2) one can produce a unilateral force in and on each and every nucleon in а 
body, thus accomplishing the long-sought "antigravity"; (3) а unilateral force drive— 
a "space drive"—can be constructed; (4) transmutation of elements becomes fairly 
Simply done, with miniscule energy: (5) effects at a distance—such as cold explosions 
or hot explosions—ean be accomplished: (6) negative energy and negative time effects 
can be created and utilized; (7) Newton's third law can be manipulated and violated at 
will; (8) negative entropy effects can be created and utilized; and (9) direct energy ex- 
traction from the vacuum can be accomplished, elc. So many new effects are en- 
ered that it will take a generation of graduate students and university laboratories 
a good handle on most of them. 

‘The reader is urged to remember these rules: (1) The destructive interference оГ 
scalar EM waves (electrogravitational waves) produces EM energy in, or extracts it 
from, the interference zone. (2) The destructive interference of ordinary EM waves 
produces gravitational potential energy. (3) The release of the ordinary EM force fields 
represents the bleed-olTof a 5-dimensional gravitational potential as ordinary electro- 
tics. (4) The bottling-up of the ordinary EM force fields represents the forced 
bleed-off of a 5-dimensional gravitational potential as ordinary 4-dimensional gravi- 
tational force. (5) The EM field and the ordinary (4-space) G-field are just separate 
bleed-offs of the same S-dimensional gravitational potential field. 

Thus, I make no bones about it; we have a new physics in the offing—one that is 
‘eminently practical and easily engineered by any modern electromagnetics laboratory 

Since the first edition of this book was issued, it has also become obvious that at 
least two other phenomena are involved in UFOs, and intermingled with the "materi- 
alizations from the collective unconscious” true UFO phenomena, These two addi- 
tional i 

(1) A great number of "lights at night" and "mysterious Fireball” type phenom- 
cena and giant balls of light and glowing hemispheres of light of gigantic size—are 
actually due to deliberate Soviet long range, high energy, real-time holography using. 
phase conjugation. These phenomena are to accomplish orientation and alignment of 
ши Soviet weapons, and at the same time deliberately evoke UFO reports and scien- 
tific skepticism, providing perfect deception. 

(2) Several nations of the world—at least two—have been building and fying an- 
gravity spaceships all over the solar system, since the early 1950's. Avery small num- 
ber of UFO ship reports and encounters are due to these ships and their crews. 
However, control of these ships is not under any duly elected government, but passes 
ош ofthe government concerned, into and under the control of some mysterious group. 


Which 1 loosely refer to as "the control group." This is the same mysterious group 
Which has been suppressing free energy and antigravity inventors and inventions for a 
great number of years. 

‘Thus in Excalibur Briefing we are still addressing the primary UFO phenomena: 
Materializations from the collective human unconscious. Coverage of the other two. 
parts of the overall reported UFO phenomena will be made elsewhere. 

Soit seems that, under my hard-pressed circumstances, the best thing to do for the 
second edition of Excalibur Briefing is to include something that shows some of the 
drastic progress that has been made, By adding a glossary and a current paper, the book 
Will also be made much more usable. I also have prepared an index for the first edition, 
but it cannot be included because of space limitations. Admittedly that is regrettable 
and still not the optimum, but it will have to suffice. Perhaps in the future I will be able 
to do a complete rewrite of the book, for Excalibur 1L. 
til then, I ask the reader's indulgence and understanding. 


In the first edition we accented the hyperspatial aspects of the problem, but also 
pointed out that higher dimensional spaces and deeper nested levels of virtual state are 
in fact one and the same thing. The reader should keep in mind that when we "inter- 
nest” vector zero systems, we are performing direct engineering in hyperspace 

Let me be more specific. When you zero sum a group of EM force vectors, you 
place those component vectors "inside the zero," soto speak. In modem language you 
have placed ordered patterns directly inside the violent flux of virtual particles com- 
prising the vacuum. The moder concept of the vacuum is that it is like a seething 
plasma or gas. However, i's very strange gas, foreach particle arises spontaneously 
‘out of nowhere (according to quantum mechanics), and almost immediately turns into 
something else and/or disappears. Thus the vacuum plasma or gas is rather peculiar: 
the particles comprising it appear and disappear so rapidly that they cannot individu- 
ally be detected. However, while a virtual particle exists, it is in motion, and so a vi- 
olent flux of these "phantom particles" comprises the vacuun/spacetime 

However, just as many fleeting particles in the vacuum are moving backward in 
observer time as are moving forward init! So this wild "vacuum gas" of ghost particles 
exists in both positive and negative time at once! 

Anyway, when we make a zero vector EM system, each component force in the 
summation represents a gradient in this virtual particle Пих. That is, we have "pat- 
tened” and organized the flux polarized it, so to speak, And that now overturns one 
of the fundamental assumptions of quantum mechanics. 

Quantum mechanics assumes that the violent flux of vacuum ghost particles is 
totally randomized. That is, no deterministic pattern exists in the flux. These virtual 
changes collect or cohere statistically, not deterministically, in the standard assum 
tion, When they happen to collectcohere sufficiently, the threshold of an observable 
quantum change is breached, and а quantum change occurs. 

її can readily be seen that, in the ordinary view, the occurrence of these quantum 
‘changes is totally statistical. And indeed it is, so long as the virtual particle flux is ra 
domized. However, with zero vector summation (or multiplication) we have produced 


in the lux—and hence in the cohering and collecting ofthis ux 
оп observable charged particles. Therefore, these deterministic "virtual state” ordered 
patterns will result in the appearance of deterministic patterns in the occurrence of ob- 
servable quantum changes. 

Now we have begun to engineer physical reality directly: that is, one can now 
begin to pre-determine which statistical change shall be favored, or in the extreme 
case, which one shall occur, and whether or not it shall even occur at all 

‘The renowned physicist, David Bohm, has written a theory of "hidden variables 
Which could fit and describe all of physics (nothing out there contradicts it). It has 
largely been ignored, and will continue to be ignored unless it ean show appreciable 
application that normal theory cannot cover. With the scalar EM approach, we can now. 
directly provide hidden EM force field vectors, ordering the virtual state vacuum flux, 
and we may vary these ordered virtual pattems at will to produce startling new results 

ns. So now we can directly engineer Bohm's "hidden varia- 
and the vacuum itself something ordinary theory cannot cover. Drastic 
changes in the physicists view of fundamental physical reality, and of what he can do 
about it, now result 

But to return: We wish to engineer additional byperspaces. (The first zero-vector 
summation places the component vectors in the ПАВ dimension.) If we take one of the 
component EM vector forces in the first zero vector summation, and we then take a 

у encapsulate a second series of 


on it as yet another "reference zero", we n 

stem summation vectors into and within that zero-point. In this case we have 
placed these second vectors into yet a deeper level of virtual state vacuum. That is, We 
have reached into yet another hyperspace with our engineering and control. Indeed, we 
have placed the second system EM vectors into the sixth dimension, So we have be- 
come true hyperspace engineers 

‘The process is repeatable as desired. We may reach any hyperspace we wish, as our 
technology and control develop. 

Now we see the impact In modern Kaluza-Klein geometry, опе needs about 11 or 
so dimensions if one is to account for quarks, charm, etc. Now we have a direct tool to 
reach into any one or all of these hyperdimensions and affect the exact particle orcom- 
ponent desired. We will Бе able to engineer matter— including the nucleus, and includ- 
ing inside the proton and neutron—in almost any way we wish. I all follows from 
scalar electromagnetics, which allows the direct engineering of hyperspace in all its di- 

Remember, engineering in hyperdimensions is just the er 
of vacuum potentials. Even more startling, we can also plac 
directly in the mind itself, including the unconscious mind. 

As we stated in the first edition of this book, we may model the mind as simply an 
objective 3-space, three turns away from the 3-space of the ordinary physical world. 
If we nest two or more additional zero-vector systems in our first one, then we have 
placed affects ("vectors") directly inside the mind itself. If we know the code of the 
human brain-tuner, we can now manipulate the mind directly. Electromagnetically, by 
scalar EM. And it appears that the Soviet Union has begun to each this frightening 
capability. 

Disease patterns may be induced upon ordinary EM carriers 


кср of nested levels 
шема” and effects 


the same manner, 


by nesting the zero-vector systems. That is, of course, if one has measured the scalar 
pattems evident in the induced disease, say, in the Kaznacheyev-type experiments 
with the desired disease patterns. The reverse is also true: Nesting the patterns in the 
proper context on EM field carriers can cure diseases such as cancer and leukemia, as 
evidenced by the Priore device 

One can also make a practical "free energy” device by 
wave resonance in a localized region or device. From the "high stress 

ow stress" region of vacuum formed by such a standing scalar wave, a literal "river. 

ofenergy" is flowing in the vacuum itself. Once the river is established, only the "leak- 
age" need be replenished. Hence, if one builds a special sort of paddle wheel" to react 
With the river and turn in it, one obtains shaft power freely from the localized curvature 
of spacetime. In that case, ап ordinary generator can be driven by the shaft torque to 
provide very cheap. or'Iee" electrical energy 

‘Several inventors three of whom I work with in one respect or another—now 
have demonstration models of such machines, which take diverse forms. 

Because ofthe extreme importance of these emerging potentialities, in recent years 
Tve concentrated intensely upon the properties of the vacuum as spacetime, and un- 
covered shortcomings (and downright errors in many cases) in ordinary physics and 
electromagnetics, Slowly the scalar EM picture has emerged, and a series of papers has 
been written and published to develop the concepts of the new approach. 

The scalar approach also includes the ability lo engineer negative energy and nega- 
tive time flow. The reader is referred to Chapter 4, "Extraordinary Physics," of my 
forthcoming book, AIDS: Sovier First Sırike, Tesla Book Co., P.O.Box 1649, Green- 
Ville, Texas 75401 for a summary of the vast importance of the time-reversed EM. 
wave (phase conjugation), 

Let me herejust accent a rule of great importance: It is actually the key to negative 
‘energy, negentropy, antigravity, free energy. transmutation, Tesla's wireless transmis- 

magnifying transmitter, and 


ting up a standing scalar 


point to tbe 


ergy ata distance without los, Tesla's orig 


sion of 
other things. 

First we need the expression CPTEGS, where C is charge, P is parity, T is time 
Tow, E is energy, Gis gravity, and Sis entropy. We shall be concerned with the alge- 
braic sign ofeach term in the expression The rule deals with photon interaction with a 
charged particle inside an atom. Normally, incident photons interact with an electron in 
the electron shells, so C is normally negative. This produces normal parity, and causes 
the normal or positive flow of time, s T is normally positive. The normal kinds of 
energy, gravity, and entropy are experienced, so energy is positive, gravity is positive 
(attraction), and entropy is positive (progressive interactions in a system tend to more 
and more disorder). 

The astonishingly powerful rule is this: In a photon interaction with а charged par- 
ticle in an atom, if any one ofthe terms of the expression CPTEGS is reversed in alge- 
braic sign, all the other terms are reversed in algebraic sign. 

‘Thus ifone makes scalar EM, the wave (and its photons) passes through the elec- 
tron shells and interacts with (is absorbed in, and raises to an excited state, which then 
decays to emit a wave and photons) the highly nonlinear, positively charged nucleus. 
This represents a reversal of C, hence a reversal of, T, E, G, and S also. 

Consequently, a time-reversed wave—a phase conjugate replica of the incident 


wave is emitted by the decaying excited nucleus. In nonlinear phase conjugate op- 

ties, this is the mechanism that produces the phase conjugate wave. This is also the 

mechanism that produces а very large amplification of the incident wave when a 

pump wave" (two waves 180 degrees out of phase) are used in the nonlinear (modu- 
lating) medium of the phase conjugate mirror. 

(The reader is refered о any good book or summary paper on phase conjugate op- 
tics; for example, sce David M. Pepper, "Nonlinear optical phase conjugation," Opti- 
cal Engineering 21(2), Mar/Apr. 1982, p. 156-183.) 

When one pumps a phase conjugate mirror material sufficiently, then "tickles" the 
release ofthe total nuclear excitation energy as phase conjugation replica waves (nega- 
tive energy). appreciable negative time is produced in the decaying nuclei of the mir- 
ror. In negative time, gravity is arepulsion, not an attractioa The mirror thus produces 
antigravity, and gets lighter. Iit is forced to sufficiently high amplification, it can be 
‘made to float in air. At higher amplification still, it will accelerate upward. 
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"Principle Experiment" 
by 
Paul E. Potter 


With respect to the 30 engineer's report (of 1999) the 'principle experiment’ was set up in such a 
way (see diag 1) that by swivelling the cross-piece over two other plexiglas blocks a current was 
transferred into two capacitors. Possibly when someone grabs hold of the swivelling cross-piece 
they transfer some static electricity from their body to the grilles of the eross-piece which, when 
vigorously turned back and forth will initiate a transfer of electric charge to the two stacks of blocks 
below them attached to the base. This may either be because anyone walking over a carpet or 
wearing man-made fibres will already hold thousands of volts of electrostatic charge - which will be 
enough to prime’ this apparatus after touching it, to get it to work, much the same as when a 
rotating influence machine has to be primed with an electric charge before it will work; or, as many 
researchers have surmised already, that the plexiglas blocks glued to the swiveling cross-piece had 
been charged up with electricity as an ELECTRET. 
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INTRODUCTION TO THE FIRST EDITION 


Today there are a great many books available on UFO's, paranormal 
phenomena, and wild science, and one more such book ought to say something 
quite different if it is to be justified. Accordingly. in this book I have tried to say 
something quite different, perhaps in some cases too different. And so, to assist the 
reader's comprehension, 1 would like to explain something of how the book can 
about. 

For the last fifteen years or so 1 have been interested in paranormal phen 
to one extent or another. Fifteen years ago I started studying Shotokan karate, and. 
later switched to Yoseikan aikido, a most profound and absorbing martial ап. 1 
had already started serious reflection on the nature of perception, and after some 
years of aikido practice 1 occasionally began to experience what might be called 
Paranormal perception. For example, occasionally. when violently attacked by 
Several opponents, I would suddenly discover myself standing calmly on the side- 
lines watching the robot-like figures go through the motions ofa play, motions that 
had already occurred in one kind of reality and that were now simply being re- 
peated. On the rare occasions when I experienced this pure zen state of aikido, the 
techniques became flawless. In fact, the state was not separable into attacker, de- 
Tender, and technique — rather a single union of the universe occurred. Unfor- 
tunately, although 1 eventually reached Sandan (third-degree black belt), I never 
permanently attained the complete aikido oneness state; this does not normally 
‘occur until the sixth dan level 

However, the occasional experiencing of this pure unity made a deep impres- 
sion on me, for such aikido is pure meditation in motion, and only in such a state 
сап the individual grasp the nature of perception. Only when conscious activity has 
stopped ("mind like a moon on still water") is such awareness possible. For several 
years 1 then laboriously developed a theory and interpretation of aikido for 
Westerners and eventually published it privately 

In 1971, while finishing a Master of Science degree in nuclear engineering at 
Georgia Tech, 1 put together a first crude theory of perception, which was pub- 
lished in 1973, many rewrites later. By that time I was already deeply engrossed in 
the study of paranormal phenomena, and especially unidentified Dying objects. 1 
several UFO's (the earliest in 1950), and no longer doubted that the UFO 
na represented some sort of new reality experienced by a great many 


‘The UFO organizations at that time seemed to be in disagreement with each 
other. For twenty-five years or so almost everyone studying the phenomena had 
been trying to prove the extraterrestrial hypothesis, ie., they started with the as- 


over on planet X of star it beered up on a Sunday afternoon, hopping into 
‘old space jalopy, and motoring over to planet Earth to jolly the natives. So they 
vigorously cataloged the UFO reports that fit the picture, and embarrassedly 
ored those that did not. Yet most of the phenomena consisted of strange lights 
ot stee-hulled spaceships. And most of the contactee cases — particu- 


at night, 


larly those involving apparent communication and abduction — were regarded as 
just too ar-out for engineers and scientists to swallow. Almost everyone in the 
UFO organizations seemed to be convinced that Earth was being visited by space- 
men from another planetary culture more advanced than our own, and so the UFO 
enthusiasts looked for hardware and spaceships, no more and no less. 

The tabloids were a mess — filled with sensational nonsense about the pur- 
ported UFO invasion of earth. Some invasion! If the would-be invaders possessed 
such an advanced technology. у fiting around 
the backside of the country ‘the rural people, instead of simply 
landing an expeditionary force and having done with it? It seemed that almost no 
‘one was really looking at the phenomena in a totally unbiased manner. When one 
did so, without especially selecting the data, the strangeness of the data went up by 
orders of magnitude. 

So I decided — rightly or wrongly — not to compete with the catalogers, but to 
iy to come to grips with the possible science evidenced by the phenomena, 1 
wanted to examine What kind of science was necessary to describe the phenomena 
and the mechanisms producing them. It rapidly became obvious that our scientific 
framework was not adequate to explain these events. In fact, our logical frame- 
work was not adequate. So 1 decided to look for a new scientific framework, 
knowing that the effort would be long and arduous and might not succeed at all 

AIL the unexplained phenomena seemed to me to be interconnected; for ex 
ample, a study of Sasquatch will sooner or later lead to the study of UFO's and 
thence to the study of the other phenomena. So it appeared that they were all dif- 
ferent aspects of the same overall reality. Since that reality most definitely in- 
volved the mind as well as matter, it appeared necessary to develop a new science 
incorporating both mind and matter. And so the search and the gradual accumula- 
tion of insight continued. 

The trail led directly to the great paradoxes of science, the great unsolved prob- 
lems of philosophy, and the three laws of logic on which all logical disciplines and 
sciences are founded. Using my perception theory, it was possible to see through 
the age-old necessity for the identity of opposites, how opposites could be identi- 
fied, and when they were identified. Thus a fourth law of logic could be written and 
the system closed. 

Slowly the nature (or, more precisely, a model ofthe nature) of mind became 
clearer. In addition, mechanisms for materilization and dematerialization ap- 
peared, as well as mechanisms for metal bending, thoughtform materializations 
(tulpas), and telepathy. 

But the international strategic balance also could пог be ignored. From my 
military background, the Soviet military buildup toward an attack capability was 
apparent as early as 1970-71. Moreover, from my work on the Moray radiant 
energy device 1 had discovered what I believed to be the basic theoretical mech- 
anism used by T. Henry Moray to tap the zero point energy of free space. (This 
mechanism powerfully amplifies virtual state into observable state.) And positive 
evidence suggested that the Soviets had obtained the secret of how to make the 
Moray detector tubes. Putting this together with psychotrenies produces an 
astounding weapon capability — and the Soviets must have had such capabilities 
already on site and others in developme 


1 looked for evidence of these weapons, and the evidence was there, cleverly — 
even diabolically — concealed, 

When I then realized the entity nature of the collective human unconscious, 
everything fell into place. Suddenly the different major waves of UFO's made very 
good sense, as did the cattle mutilations, the Soviet buildup, Khrushchevs 1960 
Statement about fantastic weapons, Brezhnevs 1975 reference to the development 
of weapons more frightful than man had ever conceived, the long years of micro- 
wave radiation of the U.S. Embassy in Moscow, the Legionnaires’ disease, etc 

The intelligence community had completely missed the fact that the Soviets had 
been working on a psycholronic Manhattan Project for thirty years. Not a soul in 
officialdom would believe that such capability could be achieved by surprise. This 
is not because of a deep conspiracy of the government (although I believe one of 
ош high intelligence officials may be a Soviet agent, a sort of Penkovikiiy in re- 
verse, who has been personally responsible for preventing any serious U.S. govern- 
‘mental research into psychotronics and UFO's): rather, it is because of all the per- 
sonal arrogance, bias, powerseeking, manipulation, and maneuvering that now 
make up so much of our top managerial base in government. 

So Т decided to put out the information for all to see. There is still time — but 
just barely, I think — to build psychoteonic defenses and prevent the launching of 
the Soviet attack. But we must move swilly if Fer-de-Lance, the Soviet attack 
plan, is to be frustrated, for the eleventh hour is here. 

there is a single human problem responsible for all the ills that man 
causes man, and that problem has a technical resolution that is well within our 
ly believe that by psychotronics, the minds of all men can be linked in- 
to a great supermind having absolute psychokinetic mastery over time and space — 
лету a godlike being, in whom the collective human unconscious has a collec- 
live conscious instead of the four billion fragmented individual personal conscious 
nds it has at present, The initial psychotronics linkage mechanism is just a tool: 
alter linkage is accomplished and stabilized, such props will not be necessary 

‘This is my real goal. Even if the U.S.S.R. launches Fer-le-Lance, annihilates 
NATO and China, and obliterates all Western retaliation with a stunning blow, 
and even if the collective unconscious then psychokinetically lashes back with the 
Violent destruction of the Eurasian continent, linkage is still the goal and the final 

resolution. Should the apocalypse come to pass, there will still betime, inthe midst 
of the horrendous collapse of civilization, to gain the final solution 

‘And itis the final and total solution, АП the parables in the Book of Revelation 
will be realized. The grave literally will give up its dead — for with the overcoming. 
of time and dimensionality, all that ever has been or ever will be, is, in one great 
nowness, allness, Omega, "I am that great 1 AM. 

"That is the goal, and it is toward that end that this book is written. 


Please note that a listing ofthe research and reference works mentioned in the 
text can be found in the bibliography. 


PART ONE 


A SAMPLING OF 
SPECIFIC PARANORMAL 
PHENOMENA 


In this section 1 show a sampling from the world of the paranormal, including 
UFO's of various Kinds, psychotronics, Loch Ness monsters, Sasquatch, bigfoot, 
superfoot, psychokinesis, remote viewing, psychic photography, and a host of other 

phenomena — all explicable by the theories presented in Part Two. 

1 fervently believe that a theory can be constructed to explain our lives, includ- 
ing all the strange phenomena as well as the more familiar happenings. In this book 
а serious attempt has been made to point the way by developing what I believe to be 

the basic concepts, and by showing that a host of phenomena do seem to be con- 
sistent wilh the schen 

Let us hope that science and scientists are not after all dead, and that they will 
shakethe cobwebs from their eyes and set about particularizing а new paradigm of 
‘mind and matter. When the top theoreticians and experimentalists wake up and 

task will be Finished. 


їп the effort, n 


THE VESTIGIA MYSTERY LIGHT EXPERIMENT 


Let me start by introducing you to Vestigia, a very fine, relatively new organ- 
ization that has been formed to study mysterious and unusual phenomena in a 
scientific manner. This organization, of which I am happy to be a member, is 
headed by Robert E. Jones and the investigation of the mystery light is spear- 
headed by James McGrath and Bill Wagner. (The informative Vestigia Newsletter 
is published by the organization. Persons interested in the objective scientific study 
‘of unusual phenomena are cordially invited to contact Vestigia at P.O. Box 1183, 
Perth Amboy, NJ 08861.) 

Vestigia ongoing investigation of a mystery light in Mortis County, New Jer- 

sey is a classic example of the manner in which mysterious phenomena may be 
studied in a scientific manner, and it should serve as а model for other investi: 
live groups. Vestigia’s experimental work has exemplified careful planning, close 
teamwork, proper scientific equipment and preparation, and the patience and pet- 

sistence that are essential when performing fieldwork experiments in the field of 
unusual phenomena. 

1 wish to stress in advance that Vestigia does not endorse my own theory of the 
possible nature of mystery lights: in fact, the organization very properly remains 
openminded. Also quite properly. they practice scientific conservatism in studying 
the possible nature of the phenomenon: at the present time they strongly favor the 
theory of the piezoelectric effect. Substantial evidence for this thesis includes the 

presence of a known geological fault in the local area, the presence of piezoelectric 
mineralsin the local granite (e.g. thirty percent quartz), close association of the 
incidenceof the phenomenon with subsequent local earth tremors, conditio 
favoring the accumulation of a surface charge (e.g., metal railroad tracks oriented 
parallel to the geological fault), and enhancement ofthe phenomenon under study. 
And this is exactly how Vestigia is in fact proceeding. 

Tn science, the prevailing world view is not to be dismissed lightly since a great 
deal of experimental data has been gathered to substantiate it. And a single exper 
ment cunnot establish the need to correct that solidly based view, even if the ex- 
t appears puzzling and not in accordance with the accepted view. 
iny exhaustive studies have found the world view inadequate, may a 
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paradigm properly be changed. From a rigorous scientific viewpoint, then, 1 am 
saying that this classic experiment is consistent with my own orthorotation theory, 
but not that the one experiment proves my theory. The experiment at this point is 
also perfectly consistent with the more conservative hypothesis that the mystery 
light is due to the piezoelectric effect. Additional different kinds of experiments are 
required before either theory will hold. For example, in my own theory, the 
mechanism of orthorotation must be verified elsewhere, and in the piezoelectric 
theory, the mechanism that spatially separates the effect from the crystalline 
material where such an effect normally occurs, must be explained and verified by 
other experiments, 

With these precautionary remarks to the reader, let me now describe the beauti- 
fal experiment initiated and still being performed by Vestigia. I will then present 
my own theoretical explanation, again stressing to the reader that it must be 
treated as а hypothesis at th 

Mystery lights occur in m 
Canada. Vestigia has determined over ninety of them to date. They are recurring 
Phenomena and are offen seen near some natural or man-made feature suc 
stream, hollow, road, railroad track, field, or mountain. 

The mystery light under investigation by Vestigia is located along a one- 
stretch of railroad track in Washington Township, Morris County, New Jersey 
The light has been seen by hundreds of people at one time or another over the last 
twenty to forty years. Dr. C. Louis Wiedemann describes it in the Vestigia News- 
letter: "Appearing at night, it is said to bob or sway from side to side in the man- 
mer of a swinging lantern, and when approached it vanishes, sometimes reappear- 
ing at a more distant point. 

Quoting from the Vestigia Newsletter: 


The preplanned battery of experiments and observations was conducted on 
the night of November 20-21, 1076. Three observation posts were established 
along one mile of railroad track, and these were manned in shifts by small 
teams of observers who maintained contact with team leaders via portable radio 
Communicators. Communications were monitored and instructions were issued 
from a command post which was maintained im two vans joined im а T-con- 
figuration adjacent to the central observation post (Post 2). 

"The vans contained electronic equipment valued at $30,000, which was 
wired to sensing devices along the railroad tracks. Four thousand feet of silver 
Plated fine copper wire was laid between the rails and attached directly to an 
amplifier and oscilloscope in one of the vans, to detect variations in electrical 
frequency and amplitude. Other cables were attached directly tothe rails, pro- 
viding a capacitance test. Other devices included a Geiger counter, termome- 
ters, a methane gas detector, a barometer, а parabolic listening device, a rad 
"unit, an infrared sensor. and a sensitive compass. Personnel at observation post 
were equipped with binoculars and cameras. One tripod-mounted camera 
‘quipped with infrared sensitive film was located near the rails at Post 2. 

James McGrath, a member of Vestigia's executive board, acted as advisor 
to the team. Team leader was electrical engineer William S. Wagner who was 
assisted by Jack Mazzuchelli. In all, sixteen persons were actual members ofthe 
team, and a total of twenty-one persons participated that night A number of 
these were members ofthe Unexplained Phenomena Club af the County Col- 
lege of Morris, headed by the club's president, Steve Hopler, and vice presi 
dent Mary Ann Barron. 

Shown here are six of the seven infrared photos of the mystery light which were 
taken by the Vestigia team. The frames shown are frames two, three, four, six, 
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Frame Two 


Frame Thee 
Photo 1. The Vestigia mystery light experiment. 


Frame Four 


Frame Sic 


seven, and eight. The camera with infrared film was located at Post 2. Frame 1 was 
imultaneously with the recording of frame 2 at Post 2, observers 


a test frame, 
looking from Post 1 reported visual observation of a light. The light was not seen 
by observers at Post 2. A second camera with ordinary film recorded only a pir 
point of visible light. 

In the photograph, frame two recorded an image of an apparently plexiform 


spheroid of dynamic granules of light invisible to the eye of the cameraman. At the. 
same time, observers from Post 1 looking back reported visual observation of a 
light. 

Jn frame three, within about fifteen seconds the image has decreased in size and 
the plexiform spheroid is now a thinner corona around a dense, nearly hexagonal 
center, 

Jm frame four, a dense but small irregular or oval image can now be seen. 
Frame five, not shown, is quite similar. 

Jn frame six, a substantial decrease in size is apparent. 

In frame seven, again the image size has increased, and again it possesses a 


dome central core surrounded by а thinner spheroidal corona of dynamic granules 
of light. Also, several separate satellite images are now visible at some distance 
from the main spheroid 
Frame eight is very similar, except that the satellites are no longer visible and 
the light in both the core and the corona is not quite as dense. 
To describe the experiment precisely, the following passage is taken from Dr. 
+ Louis Wiedemann's article im Vestigia Newsletter No. 2, Spring 1977 


Following several hours of equipment testing and calibration, at 1021 РМ. 
yo observers at Post 1 radioed the message that they had а "light" under visual 
‘observation between their position and Post 2, at an apparent distance of 300 to 
400 fect from Post 1. Post 2 observers immediately scanned the area with 
binoculars and radar, but no object or light was detectible from that position. 
"The yellowish-white light remained visible from Post 1 for approximately one 
minute and thirty-five seconds, initially approaching the tracks from a lower 
position off to one side, but soon positioning itself over the rails, and then 
Seming to sway fom side to side in а pendulum-like manner. Is sie was esti- 
mated between three and six inches in diameter, and for awhile the observers 
believed it was approaching them. When it vanished, the disappearance was 
sudden, as И the light had been “switched off 

During the period in which the ight was under observation, personnel at 
Post 2 took pictures of the apparent darkness, and continued to search with 
radar and binoculars. Two observers at Post 3 briclly saw what appeared to be 
fan orange light between their position and Post 2. While the main Bight was 
"ander observation, several ofthe instruments in the command post gave unex. 
plained readings Most notable among these was the oscilloscopes display of an 
lectica frequency in the range of 40,000 Hertz Additionally, the capacitance 
test showed the apparent presence of а conductive body between or over the 
fails Nine minutes after the light had vanished from view, the Geiger counter 
(hose sensor was between Posts 2 and 3) indicated a ful scale reading of 
greater than 5 mr per hour, lasting ten seconds. Normal background radiation 
Nas then recorded for five to six minutes (0.1-0.2 mr/hr), whereupon another. 
Ай scale reading was displayed for approximately seven seconds. 

"The pictures were enlarged from small images which appeared on the infra- 
‘film which was exposed through a 135 mm telephoto lens from Post 2 by 
Richard Larkin. Film employed was Kodak high speed infrared No. 2481, 
which is sensitive to infrared radiation to 900 nanometers, with maximum sen- 
Sivit fom 750 to 40 nanometers. The lent opening was 1/3.5 with the apera- 
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Frame Seven 


Frame Eight 
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The use of mesh around the cross-piece guarantees a variable capacitance to the moving arms --- 
and as these are moved quickly over the base blocks (again, alternated with mesh and Plexiglas) an 
amount of electric charge will be transferred to them EACH TIME the arms go backward-and- 
forward over them. Electronically, you have one variable capacitance acting upon another variable 
capacitance - which is why Baumann said that if metal foil were used instead of the mesh it would 
not produce the same effect. 


What happens next is called "dielectric absorption", and the following extract, from "Dielectrics" by 
P.J.Harrop (1972) pp71, will explain; 


"When a given dielectric [i.e., plexiglas] has a field put across it, and this field is then removed, the 
electrodes are briefly shorted out (not enough for all the ions and particles to relapse back) and the 
device left on open circuit one finds subsequently that it has partially charged up again. 


This is due to the slow-moving charge carriers remaining in position. It can be a frightening 
phenomenon with practical dielectrics since a person who has briefly discharged a charged insulator 
may subsequently touch it and be severely shocked." Some dielectric materials being more prone to 
this effect than others, and so obviously some experimentation will be needed to choose the best 
perspex, plexiglas, plastic, or acrylic materials so as to take the most advantage from this dielectric. 
absorption effect. 


Once the blocks are being charged up the electric charge simply flows into the two interconnected 
capacitors and accumulates. 


Principle Experiment 
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Linden Experiment ~ 


A look at the only available diagram of the Linden experiment (see diag 2) shows a horseshoe 
‘magnet coupled to what seems to be a closed-ended wire. It can also be seen in this diagram that the 
wîre coils around the magnet are sufficiently spaced apart so as to provide capacitance (between 
each coil of the wire) in the circuit. So, with capacitance, coils (for induction), and magnetic flux, 
you have all the ingredients needed to make an oscillating circuit -- provided there is a supply of 
Voltage and some sort of interruption mechanism - then you have a circuit that will resonate. And 
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ture set at infinity. The second frame (frame 2) was exposed between 3 and 5 
seconds, and the others were varied in exposure from 3 to 10 seconds. Intervals 
Between exposures were between 10 and 15 seconds. 

ligh speed (non infrared) im in a camera which was hand-held by James 
McGrath at Post 2 also produced several images of an apparent point source of 
light above the rails (not shown here). Jack Mazzuchell observed the area 
through binoculars during the entire time period, and he was unable to discern 
any light whatever, although he could perceive the rails and the railed in the 
aint illumination provided by starlight shining through a partially overcast sky. 


As I stated previously, Vestigia has not yet reached a firm conclusion as to the 
causative agent, but strongly favors the piezoelectric theory, since if offers the 
simplest explanation at this point. Again, to quote the Vestigia Newsletter: 


No absolute conclusions can yet be drawn, other than the apparent fact that 
а phenomenon or set of phenomena did occur. Team leader Wagner theorizes 
{hat the phenomenon might be similar to so-called earthquake lights which have 
been reported to precede seismic tremors in Japan. Interestingly, there were ex- 
losonlie shocks or "loud booms" reporied by residents of two housing de- 
‘elopments several miles distant from the site on December 5 and 6976, and 
these shocks were recorded by scismographs at Columbia University and else- 
where. Intensity was (-10.25 to (200-38 on the Richter scale. Wagner posu- 
latex а possible piezoelectric effect from tension on subterranean rack deposits. 
The possible relationship of a piezoelectric effect wil be investigated 
further. Data gathered in Japan tends to indicate the development of subter- 
ranean stresses during the passage ofa cold front. In the light of this possibil- 
ity, it is interesting to note that there was a drop in barometric pressure from. 
29.9 to 29.76 culminating less than one hour before Vestigia recorded the start 
f the phenomena. A light snowfall preceded the appearance of the light 
"Wagner believes that the initial discoveries tend to indicate that the follow- 
ing conditions must be present for the phenomenon to be manifested: 
(1) A geologie fault in the local area. 
(2) The presence of certain minerals, especially quartz (quartz comprises 30% of 
the granite in the area under investigation). 
G) Conditions should permit the accumulation of a surface charge (ei: the 
presence of railroad tracks, because they are metallic). 
(A) The tracks must run parallel to the fault. 
5) The phenomenon's manifestation tene 
Sure changes ав well as extreme changes in temperature. 
Wagner states, "Our indications are, at this point, that the lights precede 


earthquakes or tremors. 

Regardless of what hypothesis we begin with, it must be consistent with all the 
major features of the Vestigia mystery light experiment. 

(1) The explanation must show why a light with structured patterns formed and 

changed. The structured patterns changed geometrically in shape and intensity, as. 
well as in movement and location. This dynamic formation and change was re 
corded on infrared-sensitive film. The geometrical shapes of the light structures 
must be accounted for. 

(2) Ordinary film recorded only a pinpoint source of light. 

(3) The light which was photographed in infrared was not seen by the 
photographer himself, nor by eight other persons who were observing at the time 
from Post 2. 

4) Either that light or another was seen visually from a different station. 

(5) At the same time as the visual appearance of the light, instruments re- 
‘corded the apparent presence of a conductive body between the rails or over them. 


а 


Specifically. the electrical capacitance between the rails was observed to chan 
or at least indications to that effect were received on the instruments. 

(6) Nine minutes after the main light vanished, a Geiger counter began to read 
full scale for about ten seconds, then lapsed back to background reading. Five or 
six minutes later, full scale reading was repeated for about fifteen seconds. About a 
‘minute after that, full scale reading was again recorded for about seven seconds. 

(T) At the same time as the main light visual sighting, an electrical frequency of 
approximately 40,000 Hertz was recorded on the oscilloscope 

1 conditions which may well have been involved in 


There were also environmen 
the experimental effects. 

(8) Barometric pressure dropped from 29.9 to 29.76, culminating less than an. 
hour before the phenomena were recorded 

(9) There was a temperature drop and a light snowfall preceded the appearance 
of the light. 

(10) The geological conditions strongly favored seismic stress and piezoelectric 
effects. For example, the local granite contains about 30 percent quartz, and there 
is а known geological fault not far from the experimental site, About fifteen days 
afier the experiment, seismic shocks were indeed recorded at Columbia University 
and elsewhere, and they were audibly detected by residents of to local housing de- 
Velopments. The measured intensity of the seismic shocks was from(—)0.25 to 
(400.38 on the Richter scale. It thus appears highly probable that seismic stresses 
existed on the subterranean rocks at the time of the experiment and that piezoelec- 
ric activity was present in the local granite quartz due to these stresses. 

(11) Conditions also favored the accumulation of surface charge, and the rail- 
road rails (good conductors) were oriented parallel to the geological fault. 

(12) Several thousand feet of wiring existed in the immediate area to connect 
the different stations and the instruments to the sensors. About four thousand feet 
of fine copper wire, silverplated, was laid between the rails and fed to an amplifier 
and an oscilloscope to detect variations in electrical frequency. The capacitance 
test also used cables attached to the railroad rails themselves. The Geiger counters 
sensor was also positioned at the experiments hot spot and wired to the equipment 
van. Additional equipment and wiring was also used, 

Finally, preliminary surveys of the area were carried out by persons of known 
aranormal sensitivity several days before the main experiment. Before conduct- 
ag the major experiment, Vestigia interviewed persons who had seen the light and 
also conducted preliminary site studies using psychics. One nationally known 
psychic was brought to the site by Vestigia president Robert Jones, and asked to 
walk along the tracks. The psychic reported impressions of some personal tragedy 
perhaps a gruesome murder. Later several other persons with heightened psychic 
sensitivity were brought to the site, and they reported psychic impressions. 

In all, three psychics were brought to the track. The only directly correctable 
result was that all three had a reading in the same area on the stretch of track, 
Within sixty feet of the sighting of the night of November 20-21. The psychics’ own 
interpretation of their readings differed considerably, 


UNEXPLAINED GENERATION OF ELECTRICITY 


Some additional data exist to indicate the generation of electricity by rocks and 
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the generation of unexplained electromagnetic energy radiated from the earth, 
ocean, or atmosphere 

For several years T. Townsend Brown has worked in electrogravitics and holds 

patents in the field. Some of his laboratory experiments have positively 
demonstrated a direct connection between electric currents, electric charge, and 
gravity, although the exact nature of this connection has not yet been fully ex- 
plained. Nevertheless, it can be shown that highly charged objects do not behave in 
а gravitational field exactly as predicted by classical theory. 

Furthermore, in 1974 Santilli succeeded in proving that one of the classic 
assumptions of physics is wrong, namely that electric field and gravitational field 
are mutually exclusive, Santilli proved that gravitational field and electric field are 
either partially or totally the same thing, in contradiction to present assumptions. 

Over a decade ago, Curtis reported the measurement of very low frequency 
electromagnetic signals generated over the ocean that are not accounted for by any 

presently known mechanism or theory. Although Curtis published several articles 
on this effect, no further inve 

Finally, there is a certain location where the generation of an anomalous elec- 
tromagnetic signal occurs continuously. This is McGregor Missile Range (U.S. 
Army), where Army units fire air defense missiles such as Nike Hercules an 
Hawk. As a young captain, in 1961 1 headed up the Hawk Evaluation Team at 
McGregor Range and directed the Hawk missile firing. About sixty-five kilo- 
meters ош in front of the Hawk missile sites and downrange, there was а most 
peculiar source of electromagnetic noise, which could considerably affect a Hawk 
illuminator (continuous wave) radar when the radar antenna was oriented in that 

direction. ata low elevation. In that case the radar would continually noise-lock 
(make and break lock-on) on the noise signal, dithering slightly as it continued to 
try to resolve a coherent radar return signal, This noise source was always present, 
all seasons and temperatures, and so we simply made each Hawk unit con 
mander and his personnel aware of the phenomenon, On one occasion 1 even 
vectored a helicopter with an investigation team to descend on the site and inspect 
it, All they found was the usual surface of the desert floor, with sparse growths of 
greasewood and cactus. There was nothing which could serve as a generator or 
Пески, 
AL one of our other missile 


igation has appeared in the literature. 


tes in the U.S., there was a strange reflector 
mechanism located at some distance from the site and at about 15,000 feet ali 
tude. This was rigidly fixed in location and unvarying. and the unit radar personnel 
often used it lo calibrate the range of the radar. They simply locked on the reflect- 
ing point and fine-adjusted the radar range dials to indicate exactly the known. 
range to the reflecting point. Here again, personnel on their own initiative vectored 
an aircraft directly through the point and searched the air in that area, but nothing 
at all could be found, 


HYPERFIELD GENERATION OF PHOTON 
PATTERNS ABOUT A BAR MAGNET COLLECTOR 
nore fundamental components which integrate in the 

two successive orthorotational thresholds (quantum 
ore, in the picture of a bar magnet taped to the 


The magnetic field has 
virtual state to form it whe 
thresholds) are breached. Further 


аз 


South pole end of same magnet tapod to tace of color TV tube. 


Photo 2. Hyperfield flux in a magnetic field. 


Noch pole end of same magnet taped to face of color TV tube. 


face of a color television tube, one can see that the hyperfield orthogonal circula 
tions in the magnetic field are not symmetric about the two poles: i.e., the pattern is 
quite different around the north magnetic pole from that around the south mag- 
netic pole 

Around the north pole, the hyperfield circulation is emitted in the form of a 
hexagonal solid. Thus there is an intense hexagonal orthorotation about the north 
pole. Radiating conically out longitudinally is a toroidal null zone, at an angle to 

the ongitudinal axis projected away from the north pole into space. At an even. 
higher angle, another concentric cone is radiated out in the same direction: this 

higher cone is an emission cone where photons are being generated. Thus viewed. 
from the north end, and at a distance from the magnet, the pattern shown in the 
right figure of the slide emerges, The pattern is a ring of light or light bubbles, sur- 
rounding a concentric ring neutral zone, which in turn surrounds a hexagonal 
centerofintenseemission, 

If frame three of the Vestigia mystery light photos is examined meticulously, 
this exact pattern is seen, allowing for the dynamism of the phenomena and for 
ight nonlinearity of the spatial medium in which the photons are emerging by 
orthorotalion. 

On the other hand, looking at the left hand figure on the slide, we see that the 
‘outer emission ring is so thin that it has effectively disappeared: it is radiated at 
right angles to the magnetic longitudinal axle. The middle null area is also much 
Wider, The densely emitting core area now has a relatively circular cross section at 
а distance. So the pattern of photon emission that is seen from this end is simply a 
dense roundcore. Frames four and five of the Vestigia photos demonstrate varia- 

Lions ofthisefTect, viewedataslightofl-axisangle, 


as 


When the magnetic field is observed from the side, only the hexagonal dense 
emission core ofthe north pole is seen. In the south pole area, we are | 
large null area, so no emission at all is seen, Frame eight is approach 
with a slight deviation from an orthogonal viewing axis. Also, frames seven and 
ht exhibit composite structuring from several (three or more) side-by-side 
magnets of square-end configuration, where the magnet cross section is wide, 
looking at the end. In that case, the top right picture would be elongated, giving a 
stretched hexagonal dense core surrounded by a concentric null zone of oval shape 
further surrounded by a concentric thin emission zone of oval shape. In frames 
ission zone is roughly spherical, not oval. How- 

ever, a combination (further composite) of the lower right picture case and the 
upper right picture case could give the pattern exhibited by frames seven and eight 

‘And as I show clearly elsewhere, orthorotated hyperfield energy usually 
emerges with a "burst-in” effect which, in free space, assumes a spherical shape 
Thus one would expect a dynamically bubbling sphere of light at the initial "burst- 
in” of the phenomena, and frame two exhibits this effect 

So the expected hyperfield generation of photon patterns about a localized re- 
gion of magnetic field (such as а bar magnet or соп ag- 
nets), when that localized region of field is or burst-in and decay 
gradually mode, would account precisely for the particular structured patterns 
photographed by Vestigia. 

Again, this does not prove the hyperfield hypothesis, but shows that the struc- 
tural patterns obtained are consistent with it. 


HYPERFIELD CIRCULATION PATTERNS 
ABOVE A MAGNETIZED RAILROAD TRACK 


Figure 1 shows the hyperfield circulation patterns above à magnetized railroad 
track. The general setup ofthe Vestigia experiment is shown, The rails are oriented 
parallel to the fault line, which. that the rock stresses are oriented perpen- 
dicular to the rails, Thus the telluric currents piezoelectrically induced by the 
quartz and other minerals in the local granite are also generally oriented 
perpendicular to the rails and below them. 

‘These piezoelectric currents thus constitute effective coils about the rails, mag- 
netizing them weakly along their length, but this is in addition to their 
‘magnetism, if any, picked up due to the specific local and atmospheric electricity 
changes. 

In the hyperfield flow pattern for two magnets which are lengthwise parellel 
and viewed from the end, a primary hyperfield circulation pattern exists both 
between the two rails and in the air above them. The location is the same, which- 
ever end of the parallel magnets one looks into: however, the circulation direction 
changes with the change of ends. As the strength of the magnetization of the two 
magnets changes, the vertical distance above the rails to the plane of the center of 
the hyperfield circulation pattern (primary) changes. The stronger the field, the 
higher the center of the pattern, and vice versa 

addition a secondary (weaker) hyperfield circulation area exists over both 
rails as shown. As the piezoelectric currents fluctuate in direction and intensity 
ling fluctuations in the magnetization of the two rails occur. 


ibis result, 
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Fig. 1. Hyperfield circulation patterns above a magnetized railroad track 


‘Thus, over the rails there exists a sort of undulating tubular tunnel of primary 
hyperficid circulation, surrounded by a larger undulating funnel of һа Швей 
cross section. In addition, the terrain and foliage features nearby will have their 
own hyperfield circulation areas, with flowing currents of hyperfield circulations 
between them and undulating tunnels over the rails. The final result is a complex 
flow pattern, which is further modified by atmospheric, ionic, and electrical cur- 
rents. So a mystery light can kindle into a burst in one of the primary circulatio 
areas and move, usually in a faltering or drift-dart-pause manner, along the un- 
dulating tunnels above the railroad track. Structural changes may then be noted as 
the geometrical aspect between the light and the observer-instrument changes, аз 
additional collection-kindling occurs, and as discharge dampening occurs with the 
passage of time, due to the discharge time constants of the oscillations of the time 
dimension itself that are induced by kindling and burstin. 

Note that in the kindling process, the hyperfield circulation in a localized area 
suddenly bursts into magnetic or electromagnetic field. Since it enters the labora- 
тогу frame at right angles, orthogonal relationships result. Furthermore, the ap- 
pearance ofa kindled magnetic field form will change the capacitance between the 
rails, and a capacitance test will indicate this, as if a conducting body were there. 
"The localized magnet or geometrical piece of electromagnetic field is locked in and 
maintained as long as the hypereld flux remains above the kindling threshold 
However, since the burstin of the hyperspatial Пих into electromagnetic energy in- 
volves the shocking into oscillation of the time channel, an oscillator effect is pro- 
duced, and electromagnetic signal energy may be radiated from the light forn 
usually through one of the magic frequency windows which thinly interconnect 
orthogonal three-spaces. One of these windows is located at about 38,000 to 40,000 
Hertz. 

‘Such а signal was in 


ied recorded in the Vestigia experiment 

Also, at night time the time channel quenching effect of visible light is 
materially reduced since most visible light is absent. Further, the lightshielded 
quartz in the underground rocks has two magic windows: one in the infrared and 
‘one in the ultraviolet, So the area of the Vestigia experiment constitutes a gigantic 
kindling mechanism par excellence, With sufficient piezoelectric activity, the col- 
lected hyperspatial flux exceeds the kindling threshold required for burstin, and 
localized triggering ofa discharge or discharges can be initiated in the proper area. 
The thousands of feet of wire further enhance the collecting and kindling mechan- 
isms. From a physics viewpoint, the living observer is the initiator who initiates the 
collapse of the wave function, in turn initiating observation. The same ability or 
property also is required to initiate the kindling of hyperspatial flux into the normal 
three-space, in my opinion. This is consistent with the rather wide collection of data 
presented here to show that a living observer can generate or extinguish electro- 
static, magnetic, and electromagneie fields at a distance, even through a supercon- 
ductive farraday shield, The thought photography examples presented also show 
that electromagnetic field (light) can sometimes be generated by a living human 
being, and impress the camera film with the visible ight spectrum, even though the 
light is not consciously seen by the observer's eye. It also appears that frequencies 
of something other than light, in the infrared and ultraviolet frequency regions, can 
enter through IR/UV windows and then rotate into the ordinary visible light spec- 
trum and ordinary visible light energy. Such effects also appear to be present in the 
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Fig. 2. The cyborg effect and orthorotational sensitivity 


Vestigia experiment, since the cameraman himself saw no light, but other posts did. 
Thus an additional directional effect of the rotation into visible light seemed to be 
involved. 

Since so-called thought energy is simply hyperspatial Пих which has a minute 
one-to-one coherence in its crosstalk with the laboratory frame, the section ex- 
plaining thought photography deals with hyperspatial mechanisms that are also 

“applicable to mystery lights. 


THE CYBORG EFFECT 
AND ORTHOROTATIONAL SENSITIVITY 


In Figure 2, I show how it is possible that one team sees the 
team does по. 

In the inceptive cyborg effect, each person, each instrument, the wiring, other 
collectors including the sensors, the other paraphernalia of the environment such as 
railroad tracks, rocks and their minerals, ete. are all eyborged together into a single 
instrument in the hyperfield domain, This is precisely because the hyperlield 

isthe time channel, and all of these exist at the same time. Further, in the 
ntal locality, the difference in time between observers, equipment, de- 
vices, and aspects is small, because the distances between pieces are relatively 

І. Hence to the hyperfield channel an appreciable degree of coherence exists 
between the various components ofthe hypersensory cyborg. Yet the overall pat- 
lem of coherence has high points and lower points in it, and pattern groupings that 
vary with the grouping of components. Thus the subgrouping at the command post, 
for example, may be expected to differ in its hyperfield characteristics from the 

subgrouping atPost2. Furthermore, the bulk ofthe collection wiring, andtherails, 
were outside the command post, so the greatest collection might be expected at this 
station. 

Ta additio Vonents of the subgroupings vary appreciably 
their sensitivity to hyperfields. Some persons are more positive or attuned than 
others, particularly in their unconscious minds. In fact, some persons are quite 

negative and are squelchersofthehyperfeldeffects —thenegative psi effectis well 
Known in experimental parapsychology. However, it is reasonable to assume that 
there were no psi-negatives on the Vestigia experiment: but there was probably an 


and a second 
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appreciable variation in the degree of psi-postive exhibition in the various per- 
sonal unconsciousnesses. So it is understandable that one post may not see the 
light, while another would. And with the appreciably greater collection and 
kindling outside the command post, we would expect the sighting to occur there, if 
where, as long as a real psi-negative was not present in the command post. And 
the experiment seems to have exhibited this effect as expected 

Also, I must point out that the visual mechanism for detecting orthorotating 
energy is different from that for detecting normal visible light, unless the 
orthorotaling hyperenergy is extremely strong and overrides the squelch effect of 
normal light. (At night the degree required to go into visible light is less.) At any 
rate, the orthorotational hyperfield energy comes in through the infrared and ultra- 
violet windows for the most part, and then orthorotates into the visible light re- 
gion, changing its frequency as it is absorbed by or interacts with a receiver. 

Further, the orthorotational energy does not travel through three-dimensional 
space in the accepted sense that a signal normally does: rather, it is entering this 
three-dimensional space all at once from a region orthogonal to the entire three- 

therefore entering all components of the tuning-receiving ins 
М simultaneously, or holographically, if one extends the term. Each 
‘component of the cyborg exerts its own tuning-damping constant(s) 
is holographic signal entry, giving differing degrees of receptive sensitivity. 
or signal strength, or signal to noise ratio. 

So the signal enters each part of the cyborg holographically and the reception 
characteristics of that portion dampen or enhance the degree of orthorotation into 
the normal electromagnetic field. Further, the actual orthorotation into the elec- 
tromagnetic field is occurring primarily at the actual sensor. 

For a human being, the primary sensors are the retinal surface of the eye and 
the skin, The retina is actually a complex structured piece of the brain, so to speak, 
and extensive nervous system complexes are located there which do extensive on- 
site signal processing. The unconscious mind of the individual directly interacts at 
the retina with signals received by the retina, either by hyperspatial orthorotation 
‘or by ordinary light. So the individual nervous system is highly variable in its inter- 
actions with the hyperfield energy that is orthorotating into ordinary electromag- 
netic energy in the interaction itself, Briefly, the unconscious state of the observer 
partially shapes and forms the observed. 

1а a camera, the sensor is the film. It is thus entirely possible for a camera to 
record light energy that is holographically rotated in from hyperfield energy 
without the cameraman himself seeing anything at all. This is especially true when. 
the camera film is sensitive to infrared and ultraviolet to an appreciable degree. A 
camera containing infrared-sensitive film will interact readily with hyperfield 
energy because it is open in the magic window between orthogonal frames. А 
camera containing ordinary film, which is less sensitive to infrared, will interact 
much less in the magie window because it barely extends into it. 

Thus. with other variables held constant, one Would expect the infrared can 
to record hyperfield energy to a much greater degree than the camera containing 
ordinary film, and indeed the Vestigia experiment has demonstrated this effect. 

Furthermore, the experiment exhibited heightened kindling and collection out- 
side the command post due to the distribution of wiring, components, and rails. 
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Paul Baumann: Testata Generator (Methertha Group) 
this leads us back to that oft repeated question -- is the block used in the Linden Experiment an 
electret. The first person to PUBLISH how they have duplicated this experiment will be the one to 
answer that question. 


But there is something wrong with this diagram — the resonant frequency of this simple circuit --- 
depending only on the values of inductance and capacitance included in the circuit would 
consequently enable it to oscillate at only a few kilohertz at best. No circuit of 
capacitance/inductance can be made to resonate at such a high frequency as claimed, not even if it 
included any form of quartz crystal. If, as the diagram says, it resonates at 140 MHz then there must 
be a Lecher wire system (the running of two conducting wires in a parallel line, about a foot apart or 
less, for several feet) to make it resonate at such a high frequency. It would seem to me also that a 
required modification of the Linden Experiment diagram would be to put a different metal into this 
circuit where the wire is said to be "closed-ended", say for instance a zine plate, then there will be a 
contact voltage established between the copper wire and the zine plate. Such a voltage would start 
the circuit resonating, for the reasons stated above. 


And as with the Tini setup if a block comprising two metal plates separated by a suitable dielectric 
‘material (such as plexiglas) is placed in an oscillating electric field the electric charge on the metal 
plates will permeate into the dielectric, and for the same reasons as detailed above in the Principle 
Experiment, will temporarily accumulate voltage because of dielectric absorption. As I have already 
said elsewhere there is a great similarity between the phenomenon of the Testatika horseshoe blocks 
(and the Tini setup) and the principle behind Patrick Flanagan's Electron Field Generator which 
energizes an electron cascade mechanism throughout the immediate environment. 


Geoff Egel (1997) — http://www2.murray.net.au/users/egel ~ 


Rectifier Circuit ~ 


iw. reresearch com testalitestart himêpathakeng 


тш 


ADDITIONAL FACTORS CONSISTENT 
WITH THE VESTIGIA EXPERIMENT 


First, a cooling effect is often associated with the appearance of paranormal 
phenomena; this effect is well documented in the literature. 

А corollary effect also exists when hyperfield energy is being collected and 
kindled. Just as lowering the electronic noise in an amplifier increases the fidelity of 
the signal, lowering the local environmental temperature reduces the "noise" that 
is blocking the collection and kindling of hyperfield energy. Specifically. reducing 
the temperature reduces the photon emission and absorption activity of the 
environment. This lowers the background electromagnetic noise which inhibits 
orthorotation of the hyperfield energy into electromagnetic field energy. Since 
photon activity is reduced, the consequent photon squelching of the time channel 

(precisely detailed elsewhere in this book) is also reduced. This in turn lowers the 

threshold requiredforkindlingtooccur. 

Also, a Geiger tube often acts as a collector and amplifier of bioenergy and 
hyperfield energy. (The association of Geiger counter readings with UFO phe- 
nomena has been frequently noted in the literature.) 

The Geiger tube may become a detector of hyperfield energy, because the tube's 
kindling threshold may be significantly lower than that of the environment or of 
‘ther components such as the observers eye. Kindling across the Geiger tube's 

lower threshold simply creates un electrostatic field inside the gas in the tube. In 
fact, it is the potential ionic current that is the collector, since hyperfields accumu- 
late alongprobability paths as well as along observationally determined paths, 

icating with both future and past. At any rate, the kindling ofan electro- 
static field in the Geiger tube may result in ionization of the gas if the field is of suf- 
ficient intensity. An avalanche discharge may occur and the Geiger counter may 
indicate a reading (usually appreciable or full scale). This may occur even though 
по visual phenomena are seen and even though other sensors receive no indication. 
This reading of the Geiger counter is of course not due to radioactivity. A Geiger 
counter does not indicate radioactivity; rather it indicates appropriate ionization of 
its internal gas. In this case, the kindling of hyperfield energy into electrostatic field 
occurred, generating the ionization in the Geiger tube gas. 

Note that this occurred in consonance with the visual sighting and the infrared 
fim photos, and when no visual sighting resulted and photos were not taken. 
Furthermore, as 1 point out elsewhere, the kindling and burstin of energy has a 

discharge time constant, due to the discharge time constant of the oscillation of 
time that occurs at kindling and burstin. Depending on the initial amplitude of 
oscillation at burstin, the time required to lower the burst amplitude to kindling 
threshold and below varies. When the amplitude drops below the kindling thre 
hold, kindling and burstin cease and the hyperfield-induced electrostatic field in 
the Geiger tube vanishes, stopping the hyperfield-induced ionization of the gas in 
the tube. The Geiger counter reading then drops back to normal background 

reading. 

The variable amplitude at burst-in and the consequent variation in the time re- 
quired for the Geiger counter to cease reading the hyperfield-induced ionizati 
Were demonstrated in the Vestigia experiment. Furthermore, the Geiger counter 
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showed a reading twice when visual phenomena were not seen and cameras did not 
record. OF course, no photos were taken during the Geiger counter readings. 

Finally, the drop in barometric pressure also lowers the molecular collision 
activity of the local atmosphere, and lowers the rate of production of collision ions, 
electric currents, and photons induced by the collision activity. This reduces the 
electromagnetic noise, which is squelching the collection mechanism and raising 
the kindling threshold. It reduces the kindling threshold, making orthorotation of 
hyperfield energy into electromagnetic-electrostatic-magnetic Field energy easier. 

Thus, according to hyperfield theory, the major features ofthe Vestigia mystery 
light experiment are seen to be within normal expectations. Again, this does not 
prove the hyperfield-orthorotational hypothesis, but it is consistent with it and 
therefore constitutes an important piece of evidence for the theory 

‘Also, T should stress that the piezoelectric theory is in fact included in the 
hyperfield theory, and is a vital part of it. In other words, the hyperfield theory is 
ап extension of the piezoelectric theory, and in my opinion the extension is neces- 
sary ifthe piezoelectric effect is o fit the experimental results. There are no con- 
tradictions between the two theories since one is merely an extension of the other. 


REMOTE VIEWING 


In a classic series of carefully controlled experiments at SRI International 
physicists Hal Puthoff and Russell Targ have shown that the human mind can pro- 
duce evidence of its ability to see at a distance, and also to anticipate the future. 

In their protocol one experimenter goes to a distant target, which is selected 
randomly for him en route, and a subject in the laboratory tries to describe the tar- 
get scene, both orally and by sketching on paper. The experimenter in the field uses 
а random number generator to select one sealed envelope out of a group held by a 
controller accompanying him. The selected envelope is then opened, and that tar- 
get becomes the target for the experiment. The targets are preselected with 
‘ous protocol by a group not involved in the experiment. 

In the experiment shown here, the target selected was a rather unusually shaped 
playground merry-go-round, with handrails made of bent pipes, as shown in the 
Iwo photographs. The laboratory subject, in addition to describing the scene verb- 
ally, made the sketches shown at the right. As can be seen, the channel is noisy, but 
there is definitely signal in it. 

Puthoff and Targ also obtained some of the best experimental results when the 
laboratory subject was asked to describe the scene which the field team would see in 
the future, the target selection via random number generator not yet having been 
made. A wide variety of subjects — including persons hostile to parapsychology — 
were used by Puthoff and Tarp in their experiments, with good results. 

Each particle of mass in our bodies represents one closure of the entire uni- 
verse — yielding a holographic reality — and deeper communication with ous 
selves is identical to communication with the universe, including any part of it, at 
у distance. Furthermore, in hyperspace the future and the past are all present. 
Since a particle does indeed exhibit a four-dimensional component for 1/137 of the 
time, each particle does connect to the future and to the past. With selective tuning 
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and kindling any part of this holographic reality is accessible. However, because of 
the smallness of a single selective signal in the midst of the totality, the channel is 
quite noisy. For this reason skilled psychics ~ persons who have been found to 
have a greater fidelity of selective tuning - can be expected to produce better re- 
sults 

Puthoff and Targ's results have also been successfully repeated by other ex- 
perimenters. 


ian the normal person. 


T. Henry Moray makes some final adjustmonts In tuning his radiant energy device to tap zero- 


point vacuum energy. 
THE MORAY RADIANT ENERGY DEVICE 


In the early 19005, Dr. T. Henry Moray of Salt Lake City produced his first 
device to tap е oscillations of empty space itself 
Eventually Moray was able to produce a free energy device weighing sixty pounds 
and producing 50,000 watts of electricity for several hours. Ironically, although he 
demonstrated his device repeatedly to scientists and en, Moray was unable 
to obtain funding to develop the device further into a useabl 
would furnish electrical power on a mass scale 

As а boy, Moray had been deeply inspired by the greatest electrical ge 
time, Nikola Tesla. His imagination was especially fired by Tesla's claims to have 
knowledge of an energy source greater than ordinary electricity, and by Tesla's 
emphasis on frequencies as the stuf of the universe. When Moray finished 
school in Salt Lake City, he went abroad to study, and took resident examinations 
Tor bis doctorate in ele fom the University of Uppsala, Sweden, 
during the period 1912—14. Returning home, his diploma and credentials were 
interrupted by World War 1, and the University mailed him these items in 1918 
afier the war 
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Hare the Moray radiant energy device is providing free power to 35 100-wat lamps and a 1200- 
watt Iron. 


‘Once tuned Tn; tne power continues and is free for he taking. 


Photo 4. The Moray radiant energy device. 


Shortly thereafter, Moray produced his first elementary device that delivered 
measureable electrical power, and he continued to work diligently on energy de- 
vices when he had time. In the 1920's and 1930% he steadily improved his devices, 
particularly his detector tube, the only real secret of the device according to Moray 
himself. In his book, The Sea of Energy in Which the Earth Floats, Moray pre- 
sents documented evidence that he invented the first transistor-type valve in 1925, 
far ahead of the officially recognized discovery of the transistor. In his free energy 
detector tube Moray apparently used, inside the tube itself, a variation of this 
transistor idea — a small rounded pellet of a mixture of triboluminescent Zinc, а 
semiconductor material, and a radioactive or fissile material. His putent applica- 
tion (for which a patent has never been granted) was filed on July 13, 1931, long 
before the advent of the Bell Laboratories’ transistor. 

In test after test Moray demonstrated his radiant energy device to electrical 
gineering professors, congressmen, dignitaries, and a host of other visitors to his 
laboratory. Once he even took the device several miles out in the country, away 
from all power lines, to prove that he was not simply tuning in to energy being 
clandestinely radiated from some other part of his laboratory. Several times he 
allowed independent investigators to completely disassemble his device und reas- 
semble it, then reactivate it themselves. In all tests, he was successful in demon- 
stating that the device could produce energy output without any appreciable 
energy input. According to exhaustive documentation, no one was ever able to 
prove that the device was fraudulent or that Moray had not accomplished exactly 
What he claimed. On the other hand, the records are full of signed statements from 
physicists, electrical engineers, and scientists who came to the Moray laboratory as 
doubting Thomases and left with the complete conviction that Moray had indeed 
succeeded in tapping a universal source of energy that could produce free electrical 
power. 

But in the face of all of this, the U.S. Patent Office refused to grant Moray а 
patent, first, because his device used a cold cathode in the tubes (the patent 
examiner asserted it was common knowledge that a heated cathode was necessary 
to obtain electrons) and, second, because he failed to identify the source of the 
energy. All sorts of irrelevant patents and devices were also presented as being in- 
fringed upon or duplicated by Moray's work. Each of these objections was 
patiently answered and nullified by Moray; nonetheless, the patent has still not 
been issued to this day, although the Moray’ still keep the patent application cur- 

One of Moray's efforts to develop the machine involved an association with the 
Rural Electrification Agency for a short time before World War И. At that time, 
the R.E.A. was apparently infiltrated by Communist sympathizers and high level 
officals of a decidedly pinkish tinge. These officials continually urged Moray to 
turn over all details of his device to the Soviet Union, and even arranged the visit of 
high-level Soviet scientists to the Moray laboratory to see the device in operation 
Оп the initiative of the Communist-infiltrated R.E.A., one person — let us call bim 
Z" — spent about two months in Moray's laboratory, and succeeded in worming 
his way into Могауз full confidence. Moray eventually disclosed most of the de- 
tails of the construction of his special valve to "Z" — the only person in whom 
Moray ever completely confided. 

‘There is strong reason to believe tha 


was a Soviet agent, and that this is 


where the Soviets first obtained the impetus to develop the hyperspace amplifiers 
later used in their psychotronic weapons. 

However, Moray became quite alarmed at the continued attempts of 
RELA. contacts to get the device into the hands of the Russians. He eventually 
concluded that he had become involved with a governmental group filled with 
radicals and reactionaries. Moray became concerned that fifth column activity was 
actually directed against him in an attempt to steal his device. Quotes from the Salt 
Lake Tribune of December 2, 1941, attributed to Representative Thomas D. 
Winter, imply that Moray’s suspicions of the R.E.A. were well founded, since Rep- 
resentative Winter called for a full-scale investigation ofthe R.E.A. on the grounds 
‘of Communist infiltration. Indeed, Moray was wounded by gunshot in his own 
laboratory on March 2, 1940, which seems to suggest that his fears and suspicions 
were based on fact, Moray severed his association with the R.E.A. in February 
1941, 

However, his basic unit had been destroyed by a hammerslinging witness in 
1939; it is not clear whether or not this was the work of" Z" or of someone else. Ac- 
cording to his son, John Moray, the man who broke his unit, as well as other inter- 
емей groups, wanted complete disclosure of the materials and constructio 
nothing more or less. John Moray, who operates the Research Institute in Salt 
Lake City. has been trying to continue his fathers work since the basic unit was 
destroyed, Dr. Moray himself died in May 1974. 

According to John Moray. highly energetic cosmic rays from space are tapped 
by the machine, which is in subharmonic resonance with this high-frequency energy 
level, and it converts this energy level into a usable form of electricity. However, 
John Moray's use of the term "cosmic ray" is not necessarily the same as that of 
modem physics, but in fact is the same as the present concept of "zero-point" 
energy of vacuum. T. Henry Moray envisioned all space filled with tremendously 
high frequency vibrations carrying vast and incalculable amounts of pure raw 
energy. He envisioned the dynamic universe as a turbulent source of great energy, 
just as the ocean waves carry energy throughout the earth, This was also the vision 
of Tesla, and after him of Clifford and Einstein, who turned the attention of ge 
eral relativity to the problem of the nature of the vacuum itself. Clifford and Ei 
stein founded a branch of physies that has come to be known as quantum geo- 

netrodynamics, the study of energetic change that occurs in little pieces, including 
the concept that very small lengths of space, or pure vacuum, themselves oscillate 
at great frequency and with great energy. In Могауз day relativity was still a 
Strange and unproven branch of physics, suspected and rejected by most of the 
physicists ofthe day, and quantum physics was still in the process of being worked 
‘out, There was no theory whatsoever predicting that empty space itself not only 
contained prodigious quantities of energy, but in fact was prodigious quantities of 
energy. But slowly, over the decades, the picture has changed, and the modern fol- 
lowers of quantum geometrodynamies assert the truth of Tesla's original visio 

Today we know that one cubic centimeter of pure vacuum contains enough energy 
to condense into 10" 10^ grams of matter! Thus the major part of Moray's 
thesis — that vacuum itself contains unlimited energy — is vindicated today. In 
this sense empty space is like a gigantic, restless ocean, and Moray's free energy 
"tapping" device is no more mysterious than the water wheel. In other words, his 
thesis that the energy’ is there to be tapped is correct; it only awaits а practical 
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method to tap it in order to solve the energy problems of mankind forever. 

Moray thus is vindicated as à man ahead of is time, who simply built a device 
before any theory existed to explain its operation. Moray met with constant op- 
position, and his life and that of his family was anything but pleasant. Certain pres- 
sure groups constantly tried to force him into selling for almost nothing, or to dis- 
close the secrets of his valve's construction, He was offen attacked and he was 
sometimes shot at on the city streets. In fact, his life was threatened so often that he 
was forced to install bulletproof glass in his automobile. His laboratory was broken 
into, some of his components and papers were stolen, and his dogs were con- 
tinually being killed. Moray was shot in his own laboratory, and he himself always 
carried а gun. Because he was harassed ceaselessly, over the years he became 
understandably suspicious and close-mouthed about his work. He sometimes 
greeted visitors at his desk with а loaded pistol lying on the desk within easy reach, 
and occasionally confirmed that he would not hesitate to shoot if he were attacked 


or threatened. One of his greatest fears was that big interests would take up his in- 
Vention and simply shelve it to keep it from benefiting the public. When large com- 


panies made him offers, he always demanded written guarantees that the device 
would be put into production and sold to everyone, once it was developed. 

Moray also realized the potential of his device as a weapon. He was fully aware 
that the only difference between a controlled energy device and an explosion is the 
rate of release of the energy. According to John Moray, his father received an offer 
to go to Japan in 1938 because he had built a deathray which operated off the de- 
vice. According to John, a representative of the Japanese government came to the 
laboratory and offered a position to Moray, but he refused. Allegedly Moray had 
managed to rig the device so that it projected a ray of energy in a beam, and could 
Kill mice instantly at over fifty fet. When radiated by the beam, the mice were car- 
bonized immediately. They appeared frozen, but nothing was lel except their 
shells, and they simply fell apart when touched. 

In one experiment Moray ran his device for 157 hours without any co 
to external power sources, and produced over Пйу kilowatts of power during the 
test. He also found that an additional fifty kilowatts could be added by simply ре 
viding another tap further back in the circuit. When he shut the device off from this 
test, he had proven once and for all that the device was generating electrical energy 
from free and natural sources without batteries or external power. During this test 
nothing in the machine heated up: instead, all parts of the circuit ran absolutely 
cold. This alone is totally unexplainable by ordinary electromagnetic theory, and it 
Strongly implies the truth of Moray's assertion that the device simply collects the 
energy in each of its stages in а subharmonically resonant manner, in synch? 
tion with the extremely high frequency cosmic oscillations. In other words, since 
the parts of the machi cold, itis clear that the energy was being simula 
‘ously collected at each stage rather than being processed through the individual 
Stages in serial order, since serial processing in the conventional electrical sense 
would lead to resistance heating of the circuit elements 

Moray's device used twenty-nine stages of his special detector valves, which 
were difficult to produce, costing about five hundred dollars each. Only about о 
їп four proved suitable for operation. He also had difficulty in obtaining suf- 
ficiently pure materials to make his special mixture for the pelle that enabled tube 
‘operation in a one-way gating fashion, Moray explained that his device was based 


Photo 5. An Atlantean power crystal? 


оп the discovery of a mixture that would act as а one-way gate for the hi 
quency oscillations of space, so that the energy could go through the material n 
readily in one direction than another. Thus it was like a one-way gate valve to ar 
Ocean wave: the energy "water" could flow in in each valve, but was prevented 
from lowing back out. The assemblage of multiple stages thus provided a series of 
collectors which contained enough energy to be useful, Theoretically there was no 
limit to the number of collectors that could be added, and so there appeared to be 
no limit to the energy that such a device could produce 


AN ATLANTEAN POWER CRYSTAL? 


‘The next two photographs are ofa most amazing quartz crystal sphere removed 
from a chamber in a pyramid underneath the surface ofthe ocean in the Bermuda 
Triangle. Dr. Ray Brown purportedly removed the object in a dive while treasure- 
hunting with several friends afier a storm had stirred the sandy ocean floor in 1968, 
Brown describes how he swam into a chamber in the pyramid aller swimming 


stone holders for the crystal in the center ofa table or dais, with a two inch 
lic rod running down vertically from the roof of the stone chamber and po 
directly at the erystal. Brown plucked the crystal from the holder and ascended to 
the surface: he found that his companions had brought some nonoperative objects 
чо the surface which appeared to be some sort of strange electrical apparatus. 

Brown himself had а strange foreboding and a strong impulse against return- 
ing to the site, and so he refused to do зо. Three of his companions reportedly re- 
d at a later date, and their boats were found float 

‘The three men were never seen again, 

The crystal does indeed have some strange properties. In the first picture one 
can clearly see a very sharply outlined, pyramid shaped inclusion inside the quartz 
‘The pyramidal inclusion is dark, but the crystal is absolutely clear. However, the 
second photo shows that the quartz is milky when seen from a different angle. Here 
three pyramids can be seen. 

Other objects have been seen and photographed in the crystal from time to 
time. In The Pyramid Guide, Vol. V, No. 4, there is a photograph of the crystal 


showing a very distinct, bumanlike iris and eyelid appearing in it, making it 
resemble nothing so much as a giant human eye. In that photo the three pyramids 


are not visible. 
While I have not personally investigated the crystal and examined it in detail, 
some general remarks can be made. (1) Brown reported finding the pyramid after a 
huge storm had stirred the ocean, including the ocean's sandy bottom. This had re- 
vealed outlines on the bottom resembling buildings, which had attracted the a 
tion ofthe treasure hunters, (2) Such a storm, over the ocean's great 
an excellent Kindler of bioenergy. In other words, Brown and his con 
definitely in a place which should have had an enormous kindling of bioenergy 
from the biosphere and the collective human unconscious. (3) Sufficient publicity 
has been given the Bermuda Triangle's mysterious disappearances to have its al- 
Тегей ability to open a window between worlds implanted deeply into the uncon- 
sciousnesses of a large number of persons. (4) Brown was with a group of persons 
who were sharing the same sensations with the storm and surrounding area, so. 
there was sufficient coherence of their personal unconsciousnesses to accomplish at 
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‘Therectifier formsthe basis for Testatla’s operation. 
For whl the LC aremtsLA, VC’, UPR?, UPR? and C' set up 
oscillations fom the generator 's tigh vallage сири the 
sedifier controls the osallationsto provide positve de pulses 
(hich are then directed through a step-down transformer 
BP/85' end BPS”), to supply power 

айа higher current aieand lower voltage. 
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Unidentified European Report ~ 


"Believe or Not, Here It Is!" 


‘The first really running "free energy" machine coming from Switzerland, Europe, It was developed 
over a 20 years Research period by a religious group called: METHERNITHA. This group lives in 
CH-3517 Linden, Switzerland. The inventor of this superb machine, Mr.Paul Baumann claims, its 
running principle was found by studying the lightning effects from nature. 


And here are the facts : 


* Testatika is an influence-type Wimhurst machine which runs on it's own energy, once started by 
counterclock revolving it's 2 dics by hand !!! 


iw. reresearch com testalitestart himêpothakeng 
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least some degree of tur 
period in the late 1960's from the popularizing of Edgar Cayce’ 
material, as indeed was the Egypupyramid/Atlantis mythology in g 

So conditions were very ripe for a tulpoidal contact (see Part Two) of ext 
magnitude — perhaps even to the point of tuning in the ruins and pyra 
period. Brown also reported sensing an omniscientlike presence, which is sympto- 
malic of many such tulpoidal contacts or materializations 
а such a ease, Brown could have actually swum into such a pyramid that had 
materialized from the collective unconscious — which after all has the psycho- 
kinetic power of Uri Geller times ten to the four billionth power or so, and which 
largely maintains the format of our physical reality in the first place. The collec- 
live unconscious has no difficulty in creating even many alternate worlds or 
materializing and dematerializing entire areas, le alone in producing a single pyra- 
mid and а ruined city. 

Brown's action in plucki 
the surface would also have constituted a tun 


the crystal out of its holder and swimming back to 
ng/kindling which was "returning. 


With the crystal into the normal world” — in which case it could have been tuned 
into complete stability so that it would endure, rather than fade away as do most 
шро 


Until we have developed psychotronie instruments to scan the crystal and re- 
veal ils true story, we cannot say for certain that any of the above actually 
happened, and that some sort of delusion or fakery was not involved. The point is, 
it could have happened just as Brown reported it, in the theory I have constructed 

п the second part of this book, 

Until we free our minds from the present bias that physical reality is always 
perm we shall never be able to adequately investigate such 
phenomena as Brown's strange crystal. 


THE CRYSTAL SKULL 


It appears that at least some of the ancient peoples understood certain aspects 
of psychotronics and even possessed some psychotronic devices. 
зріс of such а psychotronic device is shown in the next two pictures, re- 
With the kind permission of Bill Cox, from The Pyramid Guide, No. 
Vol. Ш, No. 5 
То quote directly from The Pyramid Guide: 
These are two views of the famed crystal skull... completely hand-formed, 
possibly centuries in the making from a single block of hard quartz crystal. It 
as recovered from beneath the altar ruins, within the jungle-covered, 71/2acre. 
citadel of the ancient Mayan city of Lubsantu'n by explorer Е.А, Mitchell- 
Hedges in 1927. А severalstorieshigh pyramid was also found within the ci 
del complex. The skull, possibly of Atlantean and/or Babylonian origin may 
have been brought to ihe Americas by the Phoenicians around 1.000 B.C. 
Frank Dorland says historical records suggest the skull may have been held in 
‘the London innersanctum ofthe Knights Templar prior to the Holy Wars. The 
high priests probably executed ceremonial magi with the skull; а ribbonike 
prism inthe cranium acts as а magnifier. Hollow light pipes projecting upward 
rom the base permit light reflections from the eyesockets, The moveable jaw 
чей coordinated motion with speech. Lesser quality crystal skulls exhibited in 
the British and Paris museums, and miniature versions, lack the Mitchell- 
Hedges skull's briliant craftsmanship 
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Photo 6. The crystal skull. 


Two views of the famed crystal skull. Completely hand-formed, possibly 
centuries in its making from a single block of hard quartz crystal. It was re 
covered from beneath the altar ruins within the jungle-covered seven-and-a- 
half acre citadel of the ancient Mayan city of Lubaantu'n by explorer FA. 
Mitchell-Hedges in 1927. A several-stories-high pyramid was also found within 
the citadel complex. The skull, possibly of Atlantean andor Babylonian origin 
may have been brought to the Americas by the Phoenicians around 1,000 BC. 
The high priests probably executed ceremonial magic with the skull; a ribbon 
like prism in the cranium acts as a magnifier. Hollow ight pipes projecting upward 
from the base permit light reflections from the eye sockets. The moveable jaw 
easily coordinates motion with speech. Lesser quality crystal skulls exhibited In 
the British and Paris museums, and miniature versions, lack the Mitchell 
Hedges skulls briliant craftsmanship. 


One of the major African tribes is also reported to have once possessed such a 
crystal skull as а holy object and the center of their religion. Their skull was re- 
portedly stolen by a white thief in the early 18005, 

So let us now discuss sonic of the peculiar properties of such a device. 


е 


First, quartz is а very hard substance and not easily worked at all, Making such 
а perfectly carved piece, with removable hinged jaw and eye lenses, must have с 
sumed a tremendous amount of manual labor and considerable time, even 
centuries. Such an effort is not lightly undertaken: usually there is an overpower 
ing reason for such persistence. In this case, there may well have been such a rea- 
son, and ancient priests may well have known it 

Quartz has magie qualities from a psychotronic point of view. It is open to both 
the Ultraviolet and the infrared, and so it possesses two magic windows into the 
hyperframes, bioframes, orthogonal frames, and other realities. Since the third and 
higher biofrumes (orthoworlds) are all mind worlds, quartz has open magic 
windows into the mind and mind energies. Thus Frank Dorland surmises cor- 
rectly that the device can amplify and focus mental energies. 

Furthermore, quartz is a piezoelectric crystal. Being crystalline, it possesses а 
lattice, a regular array of molecular stages. Thus it possesses a large number of 
identical stages, which is important for hyperchannel amplification. 

Properly shielded against visible light, or in dim light, the crystal skull thus 
сап function as a mental amplifier in the hands of a skilled user. Also, the quartz 
it piezoelectric; multistaged electrical piezoelectric currents are natural hyper- 
energy-hyperfield collectors, and under the proper conditions the quartz can pro- 
duce heat and light, since collected hyperfield energy can be orthorotated into elec- 
tromagnetic field by kindling. It can even produce these effects at a distance due to 
the hyperchannel circulation patterns surrounding а magnetic field or a localized 

ignetic field. The easiest place to produce effects with the skull would be 
Xher human head (in the brain) 

So, in the hands of a skilled practitioner, the skull is (1) a collector of bio- 
energy, capable of turning this into electromagnetic energy and physical effects, (2) 
a form resonance inductor, іе, а sort of super witness which matches the general 
shape ofthe human skull and is capable of resonating with a human skull (and thus 
With its contained brain) at a distance through hyperspace, and (3) a psychotronic 
device capable of producing psycholronie effects such as the augmentation of 
healing energy. psychic attack, telepathy, clairvoyance, precognition, and psycho- 
kinesis, where these initiative abilities are possessed by the user or practitioner. 

Thus, in the hands of an adept, the crystal skull is indeed a formidable device, 
and one can well understand how the motivation existed to make it, even though its 
production may have taken centuries. Since in the ancient days knowledge was 
zealously guarded and usually incorporated directly into religion, such psycho- 
ironic artifacts as the crystal skull would have been regarded as the most powerful, 
hence the most sacred, of objects. One can therefore speculate that the elite of the 
elite of the priesthood were the only ones who knew of and were taught how to use 
the skull, and that this information was guarded extremely closely. The legend of 
such a skull existing as a central part ofthe religious magic of an African tribe is 
not beyond belief. Ordinary crystal balls, which are certainly made more easily, 

nay have originated from the secret rites connected with the skull. An ordinary 
good quality, clear quartz crystal may well have been the substitute for priests who 
id not belong to the supreme inner circle, or the device used when a skull was not. 
available 

1 have seen at least one picture of an optical image which spontaneously formed 
in the crystal skull; the image closely resembled that of the Mayan astronomical 
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observatory at Chichen Itz. 

To give a simple example of how the skull may have been used by a skilled 
priest, le us suppose the priest had an enemy he wished to disable or kill. With the 
proper psychic exercises he could have induced an increase in his own psychic 
energy. Then, using the crystal skull, he could simply have visualized the image of 
his enemy's face, and visualized the energy or light pouring into his enemy's head. 
The stability of the imagery is more important than effort of will. 

AL any rate, steady application of this imagery starts the bioenergy projection. 
into the enemy's head and brain, and it collects there. Collection to the kindling 
threshold starts turning the bioenergy into electromagnetic field. At this point, а 
host of effects could be produced, depending upon the specific wish and induction 
by the priest. The effects include sharp pain (such as migraine headache); a leaden 
mass or frozen mind in which the brain activity itself is slowly frozen and stopped: 
the generation of a strong, overpowering emotion such as rage, hatred, panic, or 
terrible sadness; a sharp attack on the mind itself, as if a saw or knife were slashing 
а physical object to bits; numbness of the body or selected portions of it; interrup- 
tion of the hearts functioning: kindling of the brain and nervous system into 
seizures, convulsions, or violent muscular spasms (capable of breaking bones): 
ап increase in blood pressure until the vessels swell and burst. In the hands of a 
priest who was strong in psychokinetic ability, this amplified ability would have 
been projected through hyperspace to the unfortunate victim's vicinity: objects such 
as stones could suddenly have levitated and hurled themselves at him, bushes an 
small trees could have enveloped him, etc. All in all, the skull ean be used as a ter- 
tible weapon, 

А few of these effects, and others I have not described, are presently in use by 
certain lunatic fringe groups in the United States; they use basic devices other than. 
‘crystal skull. 1 have been subjected to several strong attacks, and can vouch for 
their effectiveness if the target person is unskilled in shielding himself or eva 
such attack. In two cases I was nearly killed, and in а third case in substantial 
jeopardy. 

Use of the crystal skull by a group of priests would give even more power, for 
from such a group the kindling level at which bioenergy orthorotates into electro- 
magnetic field energy is much more easily approached. The inceplive power is of 
course usuble for either good or evil purposes. Good purposes would include 
amplifying psychic healing: curing fevers and other infections; stopping internal 
bleeding: dematerializing growths and tumors: placing а person into deep 
anesthetic sleep so that a surgical operation can be performed; treating soil, seeds 
or plants to assist sprouting and growth: treating emotional disorders with cancel- 
lation thought forms (contrary forms), and projecting them directly onto the un 
conscious to neutralize the disturbing form: and communicating telepathically at a 
distance 

А 300-yeur fabrication period is more credible if we recognize that the quartz 
crystal would have been usable from the beginning, just as is a crystal ball. So the 
high priests could have used the rare clear crystal (ihe skull is made from a single 
crystal), while priests recently initiated into the level that knew of crystal devices 
worked on it when it was not needed for use. Such a practice would explain why 
other skulls less finely worked have been found; these had simply not been as highly 
finished as the Mitchell-Hedges skull 
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пуз head and exhibiting the skull was а com- 
mon practice among many primitive tribes as a way of showing power. Crystal de- 
vices could have been used as а means of combining psychotronic effects with pre- 
vailing religious practice and beliefs. The fact that this eventually yielded a psycho- 
tronic amplifier of great power in the hands of a skilled priest would have led to the 
zealous guarding of the knowledge and the device from all but a very few of the 
clie 


METAL BENDING 


The next remarkable sequence of photos from a Super 8 movie film taken by 
James Bolen, editor and publisher of Psychic (now New Realities) magazine, shows 
Israeli Uri Geller breaking a dinner fork in two through mind over matter. The 
fork, which Bolen personally verified as being intact before the demonstration, 
gradually becomes pliable at its midsection as Geller rolls his thumb und index 
finger over it. The fork finally breaks apart, the prong part clinging slightly to the 
handle just before it drops away, suggesting that the stainless steel momentarily 
became plasticlike. 

Here the kindling is taking place in the nuclei ofthe metal atoms and also along 
the lines of field force in the bonding lattice. The protons in the nuclei may becon 
quarklike due to partial extinguishing of the pions which create their electrical 
‘charges. The softening of the electrical field directly softens the ability to hold elec- 
irons and rearranges electron orbits. In addition, kindling is occurring in the 
‘orbital electrons, partially extinguishing their charge also. The overall effet is for 
the metal to become plaxiclike as lattice bonds are severely weakened. For a metal 
break due to these effects, the metal in and near the fracture should show the 
sults of severe electromagnetic fields at the localized level, e.g., as if subjected to in- 

‘an internal laser action, This has indeed been found to be the case 
ıotably by Byrd and Franklin 


tense heat fro 
n other experiments, 


THOUGHT PHOTOGRAPHY: STELLA LANSING 


Stella V. Lansing is a remarkable person who has captured a large number of 
authentic thought photographs on film, and in whose presence others often get 
thought photographs when they operate their own cameras. For several years her 
work has been investigated by the psychiatrist and noted researcher, Dr. Berthold 
Schwarz, who has published numerous papers in scientific journals on his studies of 
Mrs. Lansing. The late J. Dunninger also observed Mrs. Lansing's work and con- 
cluded that it was genuine, and that no magician could accomplish by sleight of 
hand or other trickery the remarkable results she obtained. 

In Stella Lansing’s photographs all the evidences and signatures of tulpoidal or 
thought energy kindling into the first biofield, electrom 
seen (see Part Two). Typical, metallic-Iooking, clan 
often obtained, most often with several objects arranged im a clocklike circle 
symbolically: the unconscious may well be aware that the time channel is the para- 
normal channel, and symbolically express this in a clockwork pattern suggestive of 
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Photo 7. Metal bending. 


Late evening clockwork pattem of “clamehell-ike objects" obtained when photographing а 
church steeple 


Fst dayime clockwork pattern, Route 47, Amherst, Mass.. September 1972. 
Photo 8. Clockwork patterns. 


Just as Geller and Kulagina have been noted to transfer psychokinetic ability to 
other talented persons who were in their presence for a period of time, Mrs. Lan- 
^s clockwork pattems and psychokinetic abilities appear to have stimulated 
another person's abilities in similar fashion. Paul Koslouski is a researcher who 
worked with Mrs. Lansing for a short time, and in his own thought photographs the 
clockwork pattern so characteristic of Mrs. Lansing's pioneering efforts dutifully 
appeared, 
Mrs. Lansing is a brave and gracious lady, and her significant work with 
thought photographs is important to the understanding and advancement of para- 
Psychological science. 


THE DISPLACEMENT EFFECT 


The next picture was taken about 1938 in Chicago with a camera on a t 
and a timed release, It was taken by Paul Trovillo, who is the gentleman sittin 
the bench with somewhat of a problem of transparency and partial disappearance 


Photo 9. Displacement effect. 


The light is by an overhead arc light, which is rich in ultraviolet (one of the magic 
window frequency bands in the hyperchannel crosswalk between orthogonal 
worlds). Pan film was used in the camera, and the picture is of Paul and FerneTro- 
Villo. Note the bushes through Pauls ket shoulder and through the slats of the 
bench at approximately Paul's waist, Also note that the background is in excellent 
focus. 
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2. Device becomes a 
pick up materiale, including nonmagnetic objects 


choenergei “magnet” when charged by the human being—and wil 


Photo 10. Paviita's psychotronic generators. 


з. A generator that can precipitate solutes from solution. The jar fo the left contains a dense 
Solution; when the generator was placed over identical solution in the jar to the right, ће pre. 
‘pate shown inte Jar resulted. 


Occasionally the kindling of bioenergy (which is greatly eased in ultraviolet 
light) leads to eddies of hyperchannel connections between separated portions of 
the ordinary frame. The normal three-dimensional frame is constructed action 
quantum by action quantum, and each quantum is fissioned and fused individually 
to give individual increments or jumps of time and length. Appreciable kindling 
intermixed in the frame construction can provide other geometrical paths for ligh 
so that the light rays during one or more segments of their straight-line path are 
actually flipped into and back ош of hyperspace. In cases such as this, one can 
‘often see right through a physical object, or even inside it Gee Part Two) 

T have worked with a psychic group in the American Association of Meta- 
Science, and have seen one experiment where similar effects were obtained, with 
the camera on a tripod, in a picture taken by my wile 

Excellent pictures of the Loch Ness monster were recently taken by Doe Shiels. 
‘These pictures have been subjected to computer analysis by Ground Saucer Watch 
(GSW) - and GSW was alarmed at the discovery that the monster in the portrait 
exhibited transparency. Indeed, for a materialization less than complete, which the 
ist be if it is to keep disappearing, one would expect or even demand 
parency, even though a large body of water is a good collector for 
kindling of bioenergy and tulpoidal forms (UFO's are also notoriously connected 
with rivers, lakes, and the ocean) 

Note also that the Dennis Billings UFO picture demonstrates the same sort of 
partial transparency. There is a readily understood physics that applies to these 
effects, but the effects are not contained in the present monocular interpretation of 
physics and reality. 
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Раш Baumann: Testatika Generator (Methemitha Group) 


* Testatika not only runs on іе own energy, but produces also a huge amount of excess power, at 
least 3 KWATTS of power! That is enough to supply a one-person apartment with one machine! 


* The machine you see during this demo-animation is only about 70 cm wide, 40 cm deep and about 
60 cm tall ! 


* It delivers DC-Voltage ranging from 270 til 320 Volts, only depending on the dryness of the air! 
At this voltage it can supply at least 10 Amperes of DC-current | 


* Testatika is not a perpetuum mobile, but an energy machine that collects it's huge amount of 
"FREE" energy from the charged and ionized air particles. But there are still some technological 
tricks implemented to overcome the normal drag-resistance of a conventional Wimhurst machine, 
which is still the secret of the Methernitha group !!! 


When will his technology be available for everyone? 


The Testatika machines, (there already exists also some smaller units which only deliver about 200- 
300 Watts) are not yet mass-production type models! They are still laboratory prototype units, 
although they are build with a very good craftmansship ! 


For more info contact directly: 


METHERNITHA, CH-3517 LINDEN, Switzerland 
TEL.-Nr: ++ 41 31 97 1124 


‘The pictures are from some photos and from a video-tape Methernitha sells. It shows the machines 
(also the smaler ones) and explains also Methernitha's spiritual aims. The tape has a running length 
of about 40 minutes and is really worth looking at it! It is also available in 

VHS-NTSC and American language. It also shows Methernitha's earlier research developments like. 
huge wind generators. 


With the Testatika there is no fraud, hidden batteries or any other hidden energy source. It is really 
running! They already have the technology of ten years ahead! No more oil, no more pollution, no 
more atomic waste products, no more hunger in this world! This is the machine the mankind has 
dreamed about for centuries. Now it has come true! 


More information about the Methernitha machine is also available in the German magazine RAUM 
& ZEIT, issue №40 (8). 


Jean L. Naudin Labs (4 February 1998) ~ 
"Testatika Generator and Over-Unity" 
by 
Cyril Smith 


Having read Nelson Camus’ article purporting to "explain" the Testatika over-unity generator 
(http://members.aol com/overunity2/nelson'testatic.htm), I am of the opinion that the real 
explanation is hidden amongst the 19th century electrical mumbo jumbo which makes up much of 
the machine (Leyden Jars, Horseshoe Magnets, Wimshurst Generator and so on). From the 
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PAVLITA'S PSYCHOTRONIC GENERATORS 


In Czechoslovakia an engineer named Robert Pavlita has been building and 
demonstrating psychotronice generators for about thirty years. These are devices of 
various shapes and sizes and composed of materials such as stel, iron, brass, and 
copper, and they often contain mysterious symmetries of pattern, holes, and shape. 
‘The devices for the most part charge up with thought energy when subjected to 
human contact or eye contact, and then perform various functions such as pre- 
cipitating a solution, turning, picking up or magnetizing nonmagnetic materials, 
and Killing insects. The devices thus accomplish orthorotation and kindlin 
thought energy. Pavlita has admitted that his devices could be scaled up to serve as 
weapons — unfortunately, every tool can be used for either good or evil. He has 
demonstrated a great many times the killing of insects by pointing a charged rod at 
them. He also admitted that in an accident his daughter became semiparalyzed and 
her life was in grave danger, requiring him to work feverishly without stoppin 
about two days to build a second device to reverse the effects of the first. Pavlita 
has also demonstrated that his psychotronic devices can either stimulate or retard 
plant growth, depending on which polarity the plant is exposed to. 

"The loose information net of which I am a part has recently learned that Pav- 
lita is now in charge of a secret project that has succeeded in building two wea- 
pons, one of about two hundred miles range and the other of unlimited range. No 
further details on the weapons are available. 

Pavlit is a pioneering genius, and it is to be hoped that he will eventually re- 
lease the secret of his psychotronie devices to the world for use in the healing arts 
and other beneficial sciences. Bioenergy/hyperenergy is real, and Pavlita has 
Scored a major breakthrough in building simple devices to harness it 


CELL-LIKE INVISIBLE TULPOIDAL FORMS 


Trevor James Constable has succeeded in evoking and capturing many of th 
forms on film. The first photo was taken by Constable on 25 August, 1957 in the 
Mojave Desert, and shows an amoebalike or cell-like bioplasmic form containing 
shapes that resemble nucleoli, vacuoles, and other cellular structures. The invisible 
‘object was at fist directly overhead, but moved to positions that enabled inclus 
of local terrain in the pictures. 


In material presented in Part Two of this book, I show that all that a physical form or 
physical body is is a total tulpoid, ѓе, a form that can be shown to exist in each and ever 
mind. All that a living biosystem is is a one-to-one coherence established between such 
ıa total tulpoid (physical form) and а monocular tulpoidal universe (mind world or hyper- 
frame). Furthermore, all possibilities exist concretely in the various hyperworlds. Thus 
Constable's plasma creatures do indeed exist concretely but in invisible, orthorotaed. 
hyperworlds (mind worlds). The revolutionary discovery by Constable has been a direct, 
straightforward way to evoke und photograph such bioplasmic tulpoidal forms. His ex- 
perimental work is of absolutely fundamental importance, and I would not hesitate to 
compare its ramifications to those of the Michelson-Morley experiments 
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Photo 12. Form for potential materialization. 


Photo 11. CelHike invisible tuipoidai forms. 


‘These experiments are also directly related to the work of Miller and Fox, who 
have shown that, when the probable atmospheric conditions of the earth of mil- 
lions of years ago are exposed to electrical discharges and ultraviolet radiations, 
amino acids are formed: and then these proteinoids will form microspheres having 
cellular characteristics, even the ability to grow and reproduce. Every possible life 
form is already present in virtual state reality, and under proper selective condi- 
tions can be kindled into the first bioframe (electromagnetic field) and photo- 
raphed, or even into the zeroth bioframe (full materialization) 
In the UFO photographed in strong potential condition for materialization by 
ке the form ofa dise on edge, only a portion of its form 
1g tangible even to infrared. Note also the whitish lobe of the tulpoidal force 
field extending carthward from the discoidal region. Highspeed infrared film was 
used, no filter, shot just before sunrise near Giant Rock, California. Constable's 
pioneering work is remarkable laboratory evidence for orthorotation and material- 
ization of tulpoidal energy forms. 


UFO'S 


‘The following pages show some of the most extraordinary UFO sightings and 
other paranormal phenomena of recent years. Photograph 13 shows а noiseless 
UFO seen by a university student near Las Cruces, New Mexico, in 1967. (The 
student reported that, as he changed plates in his camera, the object disappeared. 
He had been taking photos of rock formations for a clas im geology.) 
In the Spring of 1950, two photographs of a highly materialized UFO were taken. 
by Paul Trent on his farm outside McMinnville, Oregon. The first photo (photo. 
14) showed the UFO at an angle, while the second (not shown) caught the U FO 
direct profile 


1. Black Ring UFO 


From Project Bluebook, here is an example of a tulpoidal UFO moving along 
through the sky and exhibiting the "black ring" effect. In this ease only the 
frame is visible, and that edge is generating the black ring or "light quenching 
fect. Note that the inside portion of the tulpoid is quite transparent, for one can see 
the clouds behind it clearly. 


2. Anchor Patterns 

о aspects of combined orthorotation into our normal three- 
dimensional space and out of it from hyperspace is an anchorlike pattern, shown in 
the next four pictures. Photo 1 was taken by Ira Maxey, and it shows several tul- 
poidal forms, which are intersecting our frame im a While or photon-emiting 
anchorlike pattern, The curved part of the anchor pattern is due to the spinning or 
orthogonal rotation, and the shaft portion intersects it at right angles. Note also the 
clouds, whose water content is highly conducive to kindling of the lulpoid — into 
the first bioframe, in this case. 

‘The second photo from Project Bluebook shows another anchorlike tulpoid — 
this time the orthorotation is reversed, giving photon absorption — moving 
through the sky over a dock area by the water 


of the interest 
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The third photo, taken im Wales, is one of several which clearly captured 
another anchorlike tulpoid in a photo-emitting mode. 

The fourth photo, taken by Fay Clark in a darkened room, shows very similar 
photonic patterns being emitted by Ingo Swann's har ‘was asked to 
iy to produce energy to be photographed. In the rightmost arc the shaftlike 
perpendicular bisector can be seen, associated with Ingo arm. Bioenergy and 
mind-energy are the same, whether being emitted from a single human sys- 
tem/mind or from a collective system/mind. 


3. Bifringement 
Another common effect demonstrated by UFO's is bifringement, clearly shown 
in this photo from Project Bluebook. Here a UFO in highly materialized form is 
shown just beginning to turn back into hyperdimensional space. Interestingly 
enough, in hyperspace a tulpoidal form can turn in two or more directions at once, 
and this one appears to be doing so. A photon-absorbing turn is indicated by the 
outer bifringement ring, which is white. These can also be compared to photon 
interference patterns commonly demonstrated by light waves from two or more 
sources. Just as there are interference patterns in our three-dimensional space, 
there are interference patterns in higher dimensional spaces. The three-dimen- 
sional intersection in our frame of one of these higher dimensional interference pat- 
tems may be black, white, or consist of both black and white components. 


4. UFO's in Water 

Water is a substance that changes its state and form in a fantastic complex and 
is therefore one of the very best collectors for bioenergy or tulpoidal energy. That 
is, in fact, why water is so universally associated with living biosystems, for biosys- 
tems need a good collective medium in which to establish coherent tuning. So itis 
not accidental that water is necessary to life as we know it, or that our bodies are 
largely made up of water. For the same reason (ease of kindling), UFO's and many 
other tulpoidal forms have a high degree of association with water. Nessie and 
other water monsters tune in from time to time in large bodies of water such as 
lakes, rivers, and oceans. 

This photo from Project Bluebook shows a UFO tulpoid in the first bioframe 
(photonic) moving along in the water. 


5. UFO's in Clouds 
Again from Project Bluebook here is a picture of a UFO tulpoid kindling 
water, this time im the moisture in clouds. Clouds are also usually electrically 
charged, which enhances the tuning effect, particularly when the clouds are 
darkening and so are highly charged and also densely loaded with moisture. The 
darker clouds shield out more of the visible light, reducing the hyperchannel (time) 

squelehing effect of visible light 


6. UFO Seen by the Author 

The next UFO is one of several seen by me, and it provided a very curious, 
anomalous phenomenon in my memory. Furthermore, this UFO was sighted by 
hundreds of persons over а four-state area, so there is no question that something 
was there in the upper atmosphere. 
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Photo 14. Oregon photos. 


Photo 16. Anchor patterns. 


Photo 15. Black ring UFO. 


төт Paul Baumann: Testatka Generator (Mathertha Group) 
description of spiral-wound foil capacitors containing radioactive material and placed within current 


carrying coils it strikes me that perhaps the real energy comes from Beta particles (fast electrons) 
absorbed into the electrical circuit. 


То extract energy from Beta particles it is not just enough to capture them. Clearly this will result in 
a current flow according to the capture rate, but current by itself is not power. The kinetic energy of 
the particle must be captured and this will result in potential difference or voltage. If a Beta particle 
enters a thin foil conductor normal to its surface and is captured, then the potential difference 
associated with giving up its kinetic energy can be expected to occur across the opposite faces of the 
foil. If however the Beta particle were turned so as to enter at a shallow grazing angle to the surface, 
not only would the probability of capture be increased (since the particle will travel further within 
the material) but the potential difference will occur along the length of the foil. Beta particles 
travelling even at relavistic velocities can be turned within short distances by relatively weak 
‘magnetic fields, so the concept shown in the following Figure suggests itself. 
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Methernitha Statement of Purpose ~ 


he Research Work of Methernitha in the Field of the so-called Free Energy" 


since the foundation of Methernitha there existed a department for research, development and. 
electronics, which was concerned with the problem of alternative energy sources, namely with 
technologies, which were suited to exploit the inherent forces of nature and thus to unlock sources 
of energy without disturbing natures ecological balance in any negative way. Any technology man 
invents should serve him in short as well as in long terms, and this condition is not fulfilled as soon 
as it opposes nature in any way. 
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Photo 17. Bifringement. 


Photo 18. UFO In water. 


‘The sighting occurred in June 1950. At the time 1 was home with my father in 
Woodville, Mississippi for the summer vacation from college. All my family were 
їп the timber business — pulpwood and logs — and I was working for the summer. 
with them. 

I was a beautiful, warm, clear summer day with almost no clouds at all 
Coming out of the woods on a pulpwood truck with the last load of the day (about 
4:30 or 5:30 PM), the truck was slowly making its way across a large open field to. 
the county road. Suddenly a light was seen in the extreme upper atmosphere 
glowing with a fierce white radiance, very similar to the light emitted by a magnes- 
jum flare or by burning magnesium. Some object was apparently entering the 
atmosphere from outside it, but the velocity of reentry was far slower than reentry 
Vehicles that would be fired many years later on U.S. and Soviet rockets. As the 
fiercely glowing light smoothly descended, a change occurred. At that point gray 
smoke also appeared in the white smoky trail being left by the object, and the trail 
became turbulent from that point on. Then an orange color appeared at the front of 
the descending, tumbling object, in the light being emitted. The smoke trail from. 
this orange glowing color was darker gray. The object tumbled slowly downward, 
burning fiercely, until utterly consumed, still at an extremely high altitude (1 would 
estimate still above 100,000 feet). In the sky the smoke tral that had been left per- 
sisted for a while, until it was gradually dispersed by high atmosphere winds. In the 
picture a great deal of dispersion has already occurred 

So far as is known to me, and 1 have had considerable missile experience, 
neither the U.S. nor the Soviets were firing any sort of vehicle in 1950 that could 
account for the phenomenon. Furthermore, even if we postulate а reentry vehicle 
from a large rocket, its velocity was far below normal reentry velocity, and this 
cannot be accounted for. The object also could not have been a meteor because its 
Velocity was far too low. 

For the doubter le it be pointed out that even if a high drag, low ballistic coef- 
ficient reentry vehicle comes into the earth's atmosphere on а downwards plu 
and rapidly slows down, its initial velocity is quite high, and its rapid slowdown is 
quite apparent. This phenomenon did not exhibit such a characteristic. 


7. The 1966 Dennis Billings UFO Sighting 


At about 7:00 Р.М. on the night of September 23, 1966, Dennis Billings and his 
wife and daughter sighted а UFO at close range. The close UFO was one of a total 
of four sighted by the family in about one hour. The sighting occurred in Decatur, 
Alabama, The UFO phenomena occurred after anomalous physical effects were 
voted. From the alley by his back yard Dennis, who had taken out the garbage, 
began to hear sounds from inside à neighboring house at some distance as if he 
were physically inside the mom in which the sounds were occurring. These sounds 
consisted of conversation and dish-ratling in the kitchen where two women were 
apparently cleaning up the table after the evening meal and washing dishes in the 
sink. Then the sounds changed to those from another room where children ap- 
parently were playing games. Peculiarly, the sounds seem 
wherever Dennis focused his attention, such as the garbage can, the house, etc. 

Shortly afterward his daughter followed him into the yard as he left the house 
to go to a football game, carrying his binoculars. She spotted a cluster of lights 
‘moving along slowly in the sky above the teeline, and called his attention to them. 
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Photo 19. UFO in clouds. 


Photo 20. UFO seen by the author. 


Through binoculars the cluster of brightly colored, flashing lights could be seen to 
be one object about two blocks from Dennis's house, moving very slowly and 
making no sound, about fify feet above the trees. 

Just then Dennis's wife turned on the exterior house lights which illuminated 
the entire back yard. As she came out into the yard, an object, a fiery red, glowing, 
round ball of light about twenty-five feet in diameter, appeared just above the 

wighboring house in back, the same house from which the anomalous sounds had 
been heard a few minutes previously. Strangely, the glow of the object did not 
appear to illuminate the rooftop of the dwelling above which it hovered. 

The glowing light seemed to be composed of a tremendous amount of energy. 
and there was violent fluctuation, turbulence, and movement of the light energy 
Within the sphere. Another way to describe its dynamic characteristics is to visual- 
ize it as being composed of individual particles of light or incandescent particles of 
highly charged matter moving rapidly in a circular plasma. The light itself ap- 
peared to be comprised of hundreds or even thousands of individual light sources 
confined to the circular shape. 

Within a few seconds the individual lights began to coalesce and form into а 
solid light with no agitation, dimming in incandescent intensity and changing from 
red to orange to yellow. As the circular shape of light grew dimmer, a rocket- 
shaped object formed in the center. After the light had finished changing to yellow 

nd was much dimmer, the rocket-shaped object began to rise, with particles of 
light from the sphere clinging to it and falling off toward the ground, where they 
evaporated and disappeared. The rocket-shaped object had no wings or tail fins, 
and it picked up speed and sped away. streaming an exhaust tail of light or flame 
ind it, similar to a welding torch's flame or а flaming sparkler. The object made 
several spirals as it rose and then headed in a straight line toward the stars. As it 
rose, it also made a slight are toward the moon, which was full or nearly full, and 
passed across its face. As it crossed the face of the moon, its rocket-shaped outline 
‘could be clearly seer 

Astonished, Dennis and his wife began discussing what they had seen, still 
standing in the back yard. At this time the anomalous reception of unusual sounds 
began again. At first Dennis seemed to hear a train on a distant track althous 
there are no railroad tracks in the vicinity. The sound seemed to come closer until 
he seemed to hear a train passing by immediately in front of him with its wheels 
clicking on the joints of the steel rails. Then they heard other sounds similar to 
automobiles and trucks on a freeway, again very close, although there is no free- 
way in the vicinity either. The whining motors and honking horns of these unse 
Vehicles could also be heard. Turning first in one direction and then in another, 
Dennis could hear the anomalous sounds seemingly originating from wherever his 
attention was directed. Other sounds such as airplanes flying in the sky also ean 
in. Then he heard another sound like a high-pitched tuning fork, and it began to in- 
crease in frequency until Dennis's eardrums were hurting. 

With this high-pitched frequency sounding and his ears smarting, Dennis 
looked up and saw a bright object positioned in the sky, larger than a star, and ap- 
proaching him and his wife. As it approached on a straight line toward their back 
yard, it got bigger and brighter, until it stopped directly overhead, hovering 
100-150 feet directly above the yard. The object appeared to be circular or oval in 
shape, and it descended with the flat side down. On its rear end the object was 
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Photo 21. Second Billings UFO. 


rimmed like a horseshoe with twelve washtub-sized blinking lights, each of a dif- 
ferent color. These lights appeared to be controlled so that as one light blinked on, 
the other lights went off. In this way one light at a time blinked on and off in suc- 
cessive positions, so that a single light seemed to rotate around a complete half 
circle and cross at the open end, changing color as it progressed. On one side of the 
horseshoe the light positions were bright red, on the next yellow, on the next pale 
green, on the next a darker blue-green, and the final light on the opposite side of the 
horseshoe pattern was a very bright blue. Underneath the center of the object was 
what appeared to be a hemispherically-shaped plastic capsule or shield. This cap- 
эйе was completely blacked ош; yet through what appeared to be smoked glass, 
movements or shadowy activity could be seen. Dennis assumed that this was the ex- 
haust section of the craft and that what he was seeing was probably smoke coming 
ош of a black hole in the стай. 

Around the outer perimeter of the craft, and about two feet out from it, was an 
illuminating light which circled the object like a halo or corona. Dennis had the 
eerie sensation that the object was intelligently controlled and that he himself was 
under close observation. 

At this time Mrs. Billings became extremely frightened, ran into the house and 
got the baby, and crawled under the bed until the стай had gon 

As she left in fright, the craft lifted up in the sky a little and began to move 
slowly away, so slowly that Dennis could walk along beneath it as it moved across 
the back yard and into the front yard. Walking under it and looking straight up at 
it, he was able to observe closely the blinking lights and their operation. When the 
craft had been motionless, the lights had blinked on and off slowly, so that they 
moved in a slow, pulsating motion from position to position around the horseshoe 
pattern, changing color as they went. As the craft began to move and pick up speed, 
the lights began to increase in pulsation frequency and thus to appear lo move 
faster around the horseshoe pattern. As the craft moved even faster, the light pul- 
sations became so short and fast that they seemed to be spinning around the horse- 
shoe in one continuous blur of motion. 

As the object left Dennis's yard, it moved into the sky and away, but not too 
far, until it had positioned itself over the airport (Pryor Field) as а large bright ob- 
ject. At this time Pryor Field was serviced by Southern Airlines. As one of the co 
mercial aircraft took off, the UFO followed it back directly over Dennis's house, 
then left the aircraft and repositioned itself in the sky in its original position over 
the airport, hovering motionlessly 

After hovering motionlessly for about fifteen minutes, the UFO suddenly shot 
down in an are toward the ground, passing below the tree line and out of Dennis's 

Dennis waited for about ten more minutes, when suddenly the UFO shot back 
up into the same position in the sky, seeming to follow in reverse the same arc on 
Which it had descended. It remained in this position, hovering in the sky above 
Pryor Field for another ten to fifteen minutes. Then a similar object approached 
and joined it, and the two seemed to merge or dock together. They remained 

notionless for about five minutes more, then moved across the sky, still joined, 
until they disappeared below the horizon. 

‘According to the newspapers the next day, this object or something similar had 
been seen all over the eastern half of the U.S., and had been described as "multi- 
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colored clouds. 


8. The Second Billings UFO Sighting 

If Dennis and his wife had experienced only one UFO, the incident would have 
quietly faded away in the unwritten annals of ufology. However, such was not to be 
the сазе. 

Dennis vowed to himself that, ifsuch an incident ever occurred again, he would 
get a photograph ofthe object. And just before Labor Day in 1970, Dennis got such 
а chance, and indeed made good his intention. 

‘On that night, with almost totally clear skies and a bright moon, Dennis's wife 
‘came rushing into the house in Decatur, Alabama and excitedly reported to Den- 
nis that she had seen another UFO. Rushing into the yard, all Dennis could see 
were some distant white lights — too far away to say positively they were UFO's. 
However, recalling the multiple UFO's in the previous incident, Dennis and his 
wife took up separate watches on each side of the house, Dennis also thought of his 
Polaroid camera left in his car parked in the driveway, so he went to get it. 

Standing between the trees, Dennis looked up into the sky and saw a UFO sud- 
denly triggered into position, as if his thought and intent had pulled a switch an 
the object had suddenly appeared, positioned perfectly for his observation, pouring 
light from underneath for а distance of about twenty to thirty yards. This light 
seemed to emit some immense force and was colored like the fire, whiteness, and 
glare of a welders torch. The tail diminished as the craft lowered. Dennis snapped 
а picture when the craft's tail had shrunk to only four or five feet long. He pulled 
the tab on the polaroid film and ran into the street under an outdoor light to see if 
he had recorded a UFO. When he saw he had done so, he then noticed the object 
had descended and made a left turn, moving eastward down Nelson Street slowly at 
about five miles per hour. Its porthole lights were still clearly visible and no sound 
was being made. Dennis hurried after the UFO and caught up with it at the end of 
the street near a T. V. A. easement, where large electrical power lines were located, 
running generally north to south. He got slightly ahead of the object as it traveled 
parallel to the power lines and as the craft passed directly over him. AL the very in- 
stant he pressed the shutter, all lights in the craft instantly extinguished as if his 
ind had been read and the photograph deliberately prevented. The now darkened, 
cold, lirdess-appearing craft moved smoothly away, passing over Mallard Park 
where a Marine Corps Band was playing. The second photograph showed no lights 
whatsoever 

‘One of the local newspapers then printed the story and the picture, and Dennis 
received a call from one of the national UFO agencies. After giving the agency his 
photograph, his camera was mysteriously stolen from his automobile, and the 
agency then claimed to have lost his photograph. However, they underestimated 
the determination of Dennis Billings. 

Dennis simply got on a plane and went to Washington, and proceeded to the of- 
fice of the head of the UFO agency. The president of the organization had said that 
he would be out of own for several days and would be unable to see Dennis. Never- 
theless, Dennis went to his office, where his secretary repeated that the gentleman 
‘was out and would not return for the day. Dennis barged into the office over the 
protestations of the secretary — including the threat to call the police and have him. 
removed — and proceeded to search for his photograph, eventually finding it in the 
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desk drawer of the president of the organization, He retrieved his photo and re- 
Turned to his home. Without his personal determination to retrieve his propert 
the photograph — like so many others over the years — would have been "lost, 
The immediate question that occurs is: Isn't it curious that one of the major UFO 
organizations in the U.S. — supposedly devoted to solving the UFO mysteries — 
exhibited the desire to misappropriate a really good picture of a UFO and see that 
it disappeared from the scene? 

At any rate, Dennis got his photo — and a beautiful photo it was. Further- 
more, the incidents experienced by Dennis Billings are classic examples of my 
theory. Many anomalies in the incidents will not fit orthodox theory or orthodox 
ideas about reality. The "pieces of light” seem to be almost intelligent, There was а 
close coincidence of thought/intentlexpectation and kindling burst into observ- 
able reality, plus a great deal of sky-watching and expectation by Dennis betweer 
the first UFO incident and the triggering of the second (1... a long kindling time, 
just as Patterson experienced before he got his excellent movie shot of a sas- 
quateh). And there was close experience of very distant sounds (to be expected i 
hyperspace, where ordinary distance can be shortened or even eliminated). Furthe 
more, there were multiple witnesses to the UFO incidents, and Dennis got his 
photograph. Psychologically, it may even be significant that for several years Den- 
is vowed to take a picture of any other UFO he might later see, and when he got a 
picture, he was prevented from getting another. And on the photograph obtained, 

see that the "стай" form of the tulpoid is only partially materialized, since 
the stars can be seen right through the vehicle's midsection, This is similar to the 
strange transparency of the Doc Shiels photograph of Nessie (the Loch Ness 
monster), which Ground Saucer Watch found when they performed a computer 
analysis of his photo. (The second Shiels photo showed that the water was being 
forcibly moved by Nessie, so the tulpoid was at least partially materialized.) Yet 
such is to be expected if one is dealing with partial materialization of tulpoids. 

Finally, the entire area is located in the Tennessee Valley Authority's project. 
Great electrical transmission lines go through the area, and there are many К 
lakes and the Tennessee River. So an excellent kindling medium is provided, and. 
many UFO's are seen over the Tennessee Valley 

The Dennis Billings photo remains one of the best UFO photographs ever 
taken, and coupled with Dennis's astute personal observations, it provides a key- 
stone insight into the actual nature of the UFO phenomena. 


9. The 1973 Pascagoula UFO Sighting 


In October 1973 one of the greatest UFO Maps of all time occurred in the 
United States, and created headlines because of the bizarre increase of contactee 
incidents. One of the most sensational ofthese was the purported abduction of wo 
теп in Pascagoula, Mississippi, who were allegedly taken aboard а saucerlike 
craft, examined, and released 

Shortly afterwards another incident happened in Pascagoula, which drew little 
attention. In this case, underwater phenomena were involved, because two U.S. 
Coast Guard petty officers investigated the object and made physical contact with 
it, An official Navy investigation was made and a report writen, Unusual charac- 
teristics, highly suggestive of a device using psychotronice effects, were displayed by 
the object. 1 suggest that this device may well have been a Soviet psychotronics de- 
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vice, taking advantage of the UFO flap as a screen to carry out clandestine activi- 
In Pascagoula an illuminated underwater object followed the boat of Ray- 
mond and Rayme Ryan, who tried to beat it away with an oar. The nine witnesses, 
including two Coast Guard investigators, described the object as metallic, rod- 
shaped, two to three feet in length, and four inches in diameter. It was attached to 
an oval-shaped beam ahead for four to six feet. It looked like a mini-submarine and 
moved at four to six knots in four to six feet of water. Although it sounded like 
metal when struck, it could not be struck consistently, and its light, when il- 
turned off immediately and then on again after about one 
minute. The portion of the Ryans’ oar that was under water could not be seen from 
ihe objects light beam fell on it. 
| would like to make some general remarks about the nature of 
UFO's. (1) The UFO-generating mechanism and the psychotronic mechanism are 
the same. (2) The Soviets may even be able 10 psychotronically evoke particular 
types of UFO phenomena at will. (3) A small number of UFO phenomena could 
even be generated by the Soviet Union as part of its psycholronics deception plan. 
However, most UFO phenomena are definitely not of Soviet initiation, (4) An ex- 
planation ofthe UFO phenomena is briefly sketched out in my section on psycho- 
tronics. (5) Some of the NASA photos taken of moving lights in orbit around the 
earth may have been of Soviet-initiated effects. Like the radiation of U.S. person- 
nel in the U.S. Embassy in Moscow, this effect could have been intended to evoke 
U.S. high level reaction, to positively assess whether the U.S. had any knowledge 
of psychotronics, and if so, what that level might be. 


10. Other UFO's 
A brilliant, "erystalline-like" UFO was seen over Madrid, Spain in 1968 and 
was chased by Spanish Air Force planes. Whenever people are significantly struc- 
tured in their thinking, symbolically "sharp" and "crystalline" tulpoids often are 
seen, representing their ideas. Many such UFO tulpoids are seen over Iron Curtain 
Countries, and over countries such as Spain that have one dominant religion and 
culture. 
In October 1973 the governor of Ohio, John Gilligan, saw this UFO 
phenomenon along with over 100 other people. The police were notified by the 
r, and this photo was taken by the Columbus Evening Dispatch. Note that 
the first bioframe (see Part Two), and even though their 
intersections change shape, the second one remains in a "burst mode." 
1965 Rex Heflin took four pictures ofa highly materialized UFO near Santa 
Ana, California. In the fourth photo the dematerialization "photon absorption" ef 
feet is shown: if orthorotation into higher dimensional space is made in one direc- 
tion, photon (light) is emitted. If the orthorotation is made in the opposite direc- 
tion, photons are absorbed. In one case "glowing light(s)" are associated with the 
UFO's hyperdimensionality, while in the other case "black rings" or "smoke" are 
associated, 


the tulpoids тотай 


FALKVILLE SPACEMAN 


These two pictures are black-and-white versions of two of the photos taken by 
Falkville, Alabama Police Chief, Jeff Greenhaw, in an encounter during October 
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1973. Greenhaw had received a сай from one of his constituents to say that a UFO 
had landed in her pasture, and he was proceeding to investigate the incident. In his 
police cruiser he carried a polaroid camera which he used in his police work. 

Driving down a narrow gravel road, Jeff noticed а metalli-clad, suited figure 
walking down the road toward him, and he stopped his car to get out and have a 
look. For some strange reason his instinct was not to pull his pistol on the crea- 
ture, and instead he started taking pictures as the creature/tulpoid walked toward. 

im. The creature was holding something exposed in one of his hands, as can be 
seen in one of the photographs. As the tulpoid approached with no apparent inte 
tion to stop, Jeff then switched on the blue light above his cruiser, and the rotatin 
Mashing light caused the creature to turn about and run away down the road. Jeff 
jumped into his cruiser and gave chase, eventually reaching about forty-five miles 
per hour without catching the tulpoid. His ear spun offa curve and Jeff still had the 
photos — polaroids that he developed. 

Bizarre things then happened to Jeff Greenhaw. His wife lefi him and divorced 
him (I suspect this had nothing at all to do with the UFO incident), he was fired 
from his job as police chief, vicious rumors were circulated that it all had been a 
hoax, and that а person had been dressed in an aluminum suit and photographed to. 
give the appearance of a spaceman. Various fire suits were positively identified as 
having been the suit used. Jeff was discredited. Finally his trailer was burned dow 

Before the trailer was burned, a friend of mine here in Huntsville, Warren 
York, visited Jeff and made photographie slides from the original polaroids with 


Jeffs permission, Shortly after that 1 had a chance to study these first generation 
slides for several hours, and some interesting things turned up. 
‘The tulpoid's left hand is positively reversed in a mirror image fashion: it opens 


outward instead of inward as does a normal hand. (This cannot be seen on the 
photos shown here, but on the first generation slides it is readily seen.) Being an 
aikidoist, 1 am totally familiar with the degree of bending and flexing of most 
human joints, particularly the arms, wrists, and hands. And the mirror imaging of 
the leit hand of the tulpoid is beyond question. 

Furthermore, one can establish a clear shoulder line in some of the other 
photos, and a line just under the hat or "nazi-helmet” portion of the figure. From 
he other photos a remarkable thing emerges: there are only two places between the 
edge of the helmet and the chest that are sufficiently wide and sufficiently thick to 
contain а human head. The person would either have to have a neck about twelve 
inches long, of he would have to have a neck shorter than a Neanderthal’, with the 
head loling down completely on the chest. Again, this can be clearly established in 
the original first-generation slides 

Finally, 1 have a letter in my files that establishes as a falsehood one of the 
rumors about Jeff. One person Вай admitted dressing in the suit and fuking the 
incident, when in fact what actually happened was that Jeff went to his house im- 
‘mediately after the incident to ask this person to accompany him back to the area 
and search for the spaceman, When confronted in lale 1977 by his family and 
friends, this person broke down and confessed that he had lied about the incident. 

Finally, some other investigators dressed a person in an aluminum foil suit and 
photographed him, and there is no resemblance to the tulpoid photo. And Warren. 
York investigated all the firesuits supposedly used in the hoax, including new suits 
used by the various fire departments and also by NASA al Redstone Arsenal. 
None of them resembled the tulpoid photo. 
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Раш Baumann: Testatika Generator (Methemitha Group) 


This team of research within Methernitha works completely autonomous and is financed out of the 
co-operatives own resources, without any outside support. 


The efficient utilisation of wind energy was one of the first objectives of Methernitha's research 
program. At the beginning generators with special excitation were developed, which allowed to load 
the cells of accumulators even at low RPM at times when there are only moderate air movements. 


Utilising the kinetic energy of water currents was another field of interest of the development team, 
but it was pursued more as hobby. The key problem was here to transfer the slow revolutions of the 
‘waterwheel to an extent that the excitation threshold of the generator could be surpassed by a 
‘minimal loss of energy. 


Also solar cells and solar heat collectors attracted the attention of our researchers since a long time. 
But since in these fields other institutions have attained outstanding results, Methernitha started, and 
this was already more than 30 years ago, to concentrate its efforts on lesser known and even 
generally unknown sources of energy. The result of this scientific work is the Thestatica machine. 


‘The question arises: How it comes, that Methernitha, nothing more than a private organisation, 
could invest so much time, engagement, perseverance and financial resources in this kind of 
research. 


Research and development are integrated parts of the general idealistic concept of Methernitha. To 
‘make you understand these ideals and goals, we will now introduce you into the practical sides of 
this spiritual community Methernitha, as it functions as a co-operative of people, living and 
working together. 


Linden is a calm village of farmers just as dozens of others in the region of the valley called 
Emmental. However Linden is also the home of a special form of human life, which is capable of 
attracting more and more people from all over the globe, and which has repeatedly caused 
astonishment through its excellent functioning, even in extremely difficult situations, 


There is no doubt that the formation of Methernitha is also a good part of the life story of Paul 
Baumann, Through his extraordinary technical capabilities, but also through his astonishing 
practicable wisdom he opened relations to all kind of people with ideals and in many plac 
pretty soon, the idea to form a co-operative enterprise took shape 


and 


"In the name of the God Almighty" people of equal thinking gathered and founded a co-operative, 
which could serve as the economic basis of this spiritual community. 


"We want to be a united group of brothers, and never separate however severe the burden may be", 
this was the solemn vow. 


Renunciation of alcohol and smoking and the will to realise a harmonious community life without 
dispute and discord like in the original Christian communities were the prerequisites to become a 
‘member. For the members Methernitha is an ideal opportunity to lead a fulfilled life by practising 
charity. 


А workshop was erected and soon, one house after the other grew on these premises. Also all 
construction was done out of own resources and solely with the savings from the common work. 


‘Today Methernitha is a social model proving the quality of its ideals through its well functioning 


just more than forty years. The people working here are almost without exception members of 
Methernitha. 
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Photo 23. Ohio UFO. 


Photo 2 


Photo 24. Heflin UFO. 


Photo 4 (enlarged) 


Several photo experts have concluded that the photos are false, and several have 
concluded that they are not. A computer analysis concluded that they were false. 
However, what exactly could a computer show that would differentiate between a 
normal physical object and a well-materialized tulpoid? 

In my opinion the incident was a fake ifand only if three things can be estab- 
lished: (1) an individual exists with a horribly deformed left hand that is mirror- 
image backwards and opens outside away from the body: (2) the same individual 

and (3) the s 
individual can run forty-five miles per hour, faster than any other human in the 
‘world. Such an individual — if he existed — would be readily identified, and there 
would be no difficulty in ascertaining that he was the one involved. 

There are other things about the case that 1 am not at liberty to divulge at this 
time out of respect for Jeff Greenhaw's confidence and privacy. But even so, the 
incident has a very high probability of being tulpoidal, and Jeff Greenhaw stands 
fully exonerated, in my opinion. 


MEN-IN-BLACK 


‘The kindling of virtual state tulpoidal forms into the zeroth bioframe of a 
physical reality (materialization) can result in the materialization of living. 
breathing, functioning forms. There is essentially no limit on the format that may 
be obtained. Sasquatch, Nessie, fairies, demons, angels, mothmen, skunkmen, yeti, 
Kangaroos, ete. are just a small sampling — as indeed are UFOnauts such as Title 
green men, space-suited astronauts, androids, robots, elc. These (usually) fleeting 
Phenomena are physically real when in the materialized state (zeroth bioframe) 
unfortunately the tuning which is accomplishing the collection and kindling is 
usually unstable, and the stability to maintain the materialization lasts only a short 

One of the consistent phenomena experienced by many UFO investigators is 
that of men-in-black. Typically, oriental-featured men in dark suits appear and de- 
mand the investigator's material, instructing him to cease his efforts. Usually they 
have almond-shaped eyes that never blink, and speak telepathically without 
moving their lips. Variations, of course, occur. 

Here is an incident that happened to a friend of mine in the city where I live 
(Huntsville, Alabama). AL the time my friend was an ardent UFO investigator and 
even wore à radiotelephone so that he could be contacted quickly at any hour to go 
and investigate UFO incidents in the field. He is the friend who investigated the 
Jeff Greenhaw case and took slides ofthe original Greenhaw photos before Green- 
hows trailer was burned. 

A friend of his, a girl with psychic abilities, was approached one evening in her 
apartment by two medium-sized, almond-eyed men of oriental cast, in typically 
dark suits. These tulpoidal gentlemen's eyes never blinked and they spoke to the 
telepathically without moving their lips. They handed her 
‘wo ancient coins and instructed her to give the coins to n 
him that he must Keep them on his person at all times. After other messages that 
completely frightened the girl, the two tulpoids left, never to be seen again. 

Tn tears from fright, the gil contacted my friend and between fearful sobs urged 
him to take the envelope and get it away from her, as she never wanted to see it 
again or the two men who had brought it. 
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My friend picked up the envelope and later examined the two coins. I also per- 
sonally examined them: to anyone who is sensitive, the coins radiated an invisible 
unpleasant tulpoidal energy 

The investigator then photographed the coins, and daringly placed one on a 
around his neck against my own advice to seal them up against light. He 
prompily broke out in a rash from head to foot and was shortly forced to remove 
the coin and seal it away. Interestingly, photos of the coins seemed to have about 
half the effect of the actual coins. 

For a period of two years I kept my copies of the photos sealed against light and 
stored in a file cabinet. To my surprise, several times when I went o retrieve the 
Photos, they would alternately be there and not there. 1 simply state what oc- 
curred, without any change or justification. Eventually, however, their effect 
seemed to decay, and at that time there was no longer any problem in recovering 
them from the filing cabinet. 

The men-in-black syndrome is based 
of us has some unpleasantness in the une 
black cam be very nasty indeed. 

1 am personally aware of several good researchers into the paranormal who 
have been forced to гейге from the field to save their own lives and the lives of their 
families. Аз late as April 1978 a very good friend of mine has been forced to do just 
that because of overwhelming danger to his family from materialized tulpoidal 


‘our own unconscious tuning: since each 
scious, sometimes the tuned-in men-in- 


‘own case I have found it expedient to work closely with a group of 
psychic friends in the American Association of Meta-Science. This group is cap- 
able of clairvoyantly peering into the unconscious to ascertain the most unpleasant 
blockages present, and forming energized thought forms to go in and cleanse the 
unconscious of most ofthe unpleasantness. In this way the unconscious can be kept 
relatively free of unpleasant tuning that might otherwise tune in something like the 
men-in-black. My own life and experience has not been free of tulpoidal tuning: 
however, it has been free (at least so far!) of tuning in anything really unpleasant, 
or nasty, oF threatening to my family 

But I continue to be very grateful to my psychic companions for their under- 
standing and assistance, and 1 continue to avail myself prudently of their services 


when needed. 
SASQUATCH 
regions of the earth there exist legends of giant, apelike creatures of 
various sizes, hues, and dispositions. In the high Himalayas this takes the form of 
the yeti, a humanoid creature sometimes seen in the snows of high and remote fast- 
nesses. Expeditions have in fact uncovered and photographed the yeti's tracks, and 
ings by reliable observers have been made. Several parties have also reported 
ng the yeli's strange vocal sounds, 
"he remote Siberian wastes the Soviets have also reported such a manlike 
noid creature, even purporting lo have captured one a century or so ago. 
In the U.S. the tulpoidal form similar to this has been the sasquatch of the 
Pacific Northwest, known since Indian times, and observed hundreds of times by а 
variety of persons over the years. Nevertheless, in spite of intensive searches Big- 
foot continues to elude all pursuers while continuing to be sighted and leave foot- 


prints. 
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Photo 25. Falkville spaceman. 


Ви Bigfoot cannot be caught by packs of hounds. (This has repeatedly been 
tried. His lair is never uncovered, nor can he be tracked о i. He has never been 
found dead of old age or injury. The bones of sasquatch have never been uncovered 
in caves or elsewhere) 

Furthermore, not just one type of footprint or one type of creature is seen; 
stead, a variety of shape/sizes/types of creatures appear. This is one particular 
clue tothe fact that we are not dealing with a species of shy and elusive wildman 
bu instead with а tulpoid. 

Sasquatch cannot normally be found — as indeed Nessie and the yeti cannot — 
because shortly afier each appearance he is no longer present in this bioframe. 

However, as interest in sasquatch/Bigfoot grows and the effort lo discover or 
uncover him intensifies, the kindling of the tulpoidal form intensifies. Today big- 
footaype creatures of all varieties and hues are being seen throughout the U.S 
from Maine to Florida, from Alabama and Tennessee o Oregon, Washington, and 
California. With this intensity of kindling, it is getting easier to evoke a bigfoot- 
type tulpoid, and as it continues, sasquatch is probably going to be tuned in and 
stabilized, If so, the past itself will just be changed, and we will be able to dig up 
ancient bones of sasquatch, and find his lairs, and rack him down with dogs and 
capture him. In that case, sasquatch will become a respectable animal and wil 
stabilize in our reality. Tulpoidal activity from the collective human unconscious 
can be stabilized and the entire ран, present, and future changed by the awesome 
4X 10 dimensional psychokinetic mastery of spacetime exerted by the species un- 

We also should not be at all surprised if the same thing happens to the placid 
Loch Ness monster. There is probably going to be а family of pleisosaurs living in 
the Loch eventually (and in many other bodies of water across the globe) — and 
spacetime will be changed (past, present, and future) in our zeroth biofrume to ac- 
comodate this small shift in the collective human unconscious. In reference to 
changing the past, it is interesting to note that Wheeler has recently demonstrated 
that, in the wo-slit experiment (which contains the basis of quantum mechanics), it 
can be decided afier the fact whether or nota photon has interacted with two slits 
or with onc. Thus in ai Teast one sense the past can be changed! 

Aller several years’ intensive search for and pursuit of the elusive Bigfoot in the 
Pacific Northwest, Roger Patterson finally obtained a short movie stip of a very 
large, seven-foot tall female with pendulous breasts and crested head, walking 
through a fores clearing wilh giant strides. This is perhaps the best frame from 
that movie strip. Sasquatch tlpoids have been known since ancient time by the 
Indians who lived in the area. И would be interesting to see what results could be 
obtained im materializing or partially materializing the Bigfoot tulpoid with a 
Reichian cloudbustr. 

Bigfootlike creatures are materializaions from the collective human uncon- 
scious shaped and formed by the layers (race, culture, nation, territory, state, re- 
gion, family, cic) between the collective unconscious and the individual uncon- 
Sioux. minds of the observers. The exact format depends on all the higher level 

kneading” of the "dough" that is being forced out into materialization. 

Ta the Pacific Northwest the Indian knew of the sasquatch long before the 
coming of the white man; in that region, а great deal of tuning hus been ac- 
complished, and the sasquatch is a rather welituned animal form, having well 
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Photo 26. An ancient coin handed to a psychic friend of a UFO investigator 
Бу tulpoidai men-in-black. 


defined footprints as shown in Photograph 28. In the East, the yeti has also been 
tuned for centuries, and a cast made from his footprint is quite well formed — 
though also quite different from that of a typical Pacific Northwest sasquatch. In 
New Jersey, on the other hand, for the last two or three years there have been a 
large number of Bigfoot sightings, but here there has not been the same degree of 
tuning for several centuries, and consequently the Footprints look rather messy, like 
blobs left by the creature before it vanished back into dematerialization, Finally, in 
опе case a person well-known to me stumbled into dematerialization phenomena of 
а very strong nature. One of the incidents involved the materialization of a really 
gigantic "superfoot" creature, which walked around all over the base of a moun- 


lain, leaving giant footprints two feet or so long. Though monstrous in size, super- 
foot is really ill-uned and thus ill-defined, with footprints that are decidedly blobby 
in form. 


UFO's OVER THE SOVIET UNION 


In 1961 locomotive engineers on a freight train from Moscow to Golytsino, 
when about forty kilometers from Moscow, sighted a dise-shaped object topped by 
а cupola approaching the train. The object slowed to pace the train and escort it for 
about one Kilometer. Suddenly the locomotive engines went dead, and could be re- 
started only after the mysterious object disappeared 

On December 29, 1967 an Iiouchine 14 aircraft enroute from Zaporoje to 
Volgograd sighted an approaching UFO. As the UFO neared the aircraft, sud- 
denly the aircraft's engines stopped in midair and the plane began slipping side 
ways toward the earth, carrying ils panic-stricken crew to certain destruction 
When the crippled aircraft was about 700 meters from the ground, the UFO 
abruptly disappeared. At the same instant the aircraft engines sputtered and roared 
to Ше again. The pilot righted the aireraf as lifi returned, narrowly averting a 
Em 

On September 24, 1962 first one oval object then several others escorted a TU- 
104 airliner enroute from Vorkouta to Omsk and maneuvered around it with aston 
ishing speed and agility. The eerie aerial escort continued for most ofthe flight and. 
the objects were extensively observed by both the passengers and the crew. The ob- 
jects positively could not have been other planes, balloons, satellites, celestial ob- 
jects, or other known natural phenomena. 

In Latvia in 1965, R. Vitolniek, a well known astronomer, together with several 
scientific colleagues, sighted a triangular-shaped formation of four spherical ob- 
jects, one at each of the points of the triangle and one a little larger in the middle of 
the triangle. Two of the scientists, Тап Mederis and Robert Vitolniek, made 
mediate calculations and insured that the objects were not satellites or normal 
orbital objects. The objects steadily shrank in size, leading Vitolniek and his col- 
leagues 10 conclude that the objects were traveling away from the earth into outer 
space. 

Atleast two Soviet astronauts, Colonel Bykovsky and V. Terechkova, have ob- 
served UFO sightings and reported them to the Soviet authorities. Many other 
UFO sightings have occurred in the Soviet Union and the Iron Curtain countries: 
these are just а sampling, 
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їп fact, on several occasions Soviet defense forces have been сопи 
massive action against UFO's. 

1959 numerous UFO's few over Soviet racket launchers at Sverdlovsk. In 
addition to being visually observed by a large number of personnel, they were de- 
tected and tracked on Soviet radars. Soviet military units were ordered into action 
immediately. Interceptors and antiaircraft artillery batteries went into action and 
the air defense missile units opened fire. In spite of the fierce engagement of the 
elusive UFO's, none were hit or damaged and no results were obtained by the 
Soviet combat forces. Men, machines, guns, rockets, missiles and radars could not 
cope with the UFO's. The impact in the Soviet military of several such military 
actions must have been enormous. 

In fact, such incidents as this probably were responsible for the establishment of 
an extremely high level and highly classified Soviet investigation of UFO 
phenomena. Given the decision to launch such an investigation — and it would be 
inevitable for the Soviets to take such a step when their air space was under open 
invasion by possibly hostile forces — the Soviets would have assembled a formid- 
able scientific team to tackle the problem. Furthermore, given the highly classified 
military reports of such encounters, reports of UFO incidents at other Soviet in- 
stallations and by other Soviet military personnel, and the steady occurrence ofthe 
normal range of UFO sightings and incidents over cities and villages, the Soviet 
system would have tolerated no scientific nonsense in opposition to the mission to 
discover the nature of the phenomena. In other words, the Soviet team from the 
beginning would have concentrated on finding the explanation and nature of the 
phenomena, not on whether or not such phenomena were real or were occurrin 

In my opinion, a connection between UFO's and paranormal phenomena — 
amd the new psychoenergetics which also was formulated by 1959-60 — was 
realized about 1960. The high classification of the Soviet psychoenergetics pro- 
gram then led directly to an official Soviet policy to debunk UFO's and para- 
normal phenomena if the work of any outside research group became too serious, 
Some Soviet scientists who had no connection with the weapons programs were 
allowed to work a little on paranormal phenomena and on UFO's. This was simply 
to provide a deception plan for Western scientists in their contacts with their 
Soviet scientific colleagues, these Western scientists would see only a rather 
puzzling collection of simple laboratory experiments on telepathy, ESP, simple 
psychotronics, psychokinesis, etc. A limited number of Soviet papers dealing with 
these subjects, but of no particular theoretical content or very exact statement of 
experimental apparatus and conditions would be permitted in the open journals. 
However, close scrutiny of such activities would be maintained by the Soviet state, 
and no real breakthroughs would be permitted to occur or to be transmitted to the 
West. Ziegel, Dubrov ete. owe the limited work they were permitted to do to this 
Soviet deception policy 

They also owe the surveillance and harassment they have undergone to the 
Soviet policy of insuring that they would be permitted to do nothing significant, or 
o communicate nothing significant to their Western colleagues. Meanwhile, a. 
rigorously controlled and highly classified Soviet psycholronie weapons develop- 
ment program continued apace. And the radiation of the U.S. Embassy (and the 
U.S. ambassador to the Soviet Union) in Moscow with weak radiofrequency 
microwaves containing psychotronie modulations began about 1959-60 and con- 
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Paul Baumann: Te 


ка Generator (Methermitha Group) 
Not even the prospering development that took place over the following decades could impair or 
even suppress the global idealistic aims. On the contrary, everybody works in his own interest with 
diligence and great joy towards the erection and the support of their new homeland and according 
to the principle: 


Опе for all and all for one! 
With this word one can conquer anything. Also the ancient truths appear again and attain respect. 
The people living here feel themselves as members of a family, like a group sitting in the same boat 


and proud, but also grateful proprietors of their own beautiful homeland, which they may shape 
exactly as they wish to. Evidently, this form of human social life ean function only on the base of 


‘The question arises, how the realisation of a sincere religious philosophy of life may be brought in 
harmony with a successful economic management. It is not obvious at all, that this is attainable. 


Nowadays there are many amongst us that are caught in the world-wide and dense network of social 
and economic dependencies and obligations and many also feel the confrontation with its problems, 


One member of the economic directory has recently phrased this in the following way: 


"The fact that all essential functions of Methernitha are fulfilled without any external force, driven 
solely through inner conviction, which causes everybody to help and take care of the other, this is 
for me the most astonishing effect which is produced by this form of living together. It seems to be 
a miracle.” 


Another miracle within Methernitha is the Thestatica, which is the result of more than 20 years of 
research, 


This wonder machine is lurked from nature, nothing else. Nature is the greatest source of power as 
well as knowledge which man has, and it still conceals many secrets, which are only revealed to 
those, who approach and tie in with them with highest respect and responsibility. 


To understand nature and to perceive its voice, man is obliged to experience silence and solitude, 
and it was there, where the knowledge about this technology was obtained. 


For these reasons it was always a great concern of Methernitha to acquire properties, untouched by 
‘man as far as possible, be it in valleys or forests, in the mountains or ashore of lakes, where one 
could study nature, ones own being and the creator of all this universe in silence and concentration 
and without being disturbed. 


‘The public never understood this properly, rather interpreted it wrongly as an act of seclusion, 
assuming we had to hide something unclean. We actually had — and still have -— to take great 
troubles to realise undisturbed all the things we intended to accomplish. 


Such undertaking in research and development necessitate considerable financial expenditures. 
‘Therefore we are quite often obliged to construct things with most primitive means and materials. 
What was thrown away by our affluent society, we collect and possibly set up with it a cornerstone 
in the discovery of new forces and truth, 


We are fortunate in gaining the experience that paradoxically the most beautiful and useful results 
can be achieved by just using the most simple means. Never did we use any borrowed capital 
because we want to stay free Swiss citizens and do not want to be hindered or even bound in any 
жау in the pursuance of our aims. 
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Photo 27. Sasquatch. 


linues to the present. As explained elsewhere, this radiation was in fact another very 
lever Soviet intelligence probe: By observing how the U.S. reacted, they could deter 
mine whether the U.S. had any knowledge orpsychotronics and thus whether or not the 
U.S. had developed secret psychotronice weapons and counters of it own. 


The Sighting over Petrozavodsk 

Even more spectacular phenomena have occurred in Soviet skies and are con 
lining to occur. 

Tor example, а mysterious phenomenon of great magnitude occurred in the 
skies over the Soviet city of Petrozavodsk at about 4:00 A.M. on September 
1977. Petrozavodsk is in Soviet Karelia about 130 miles from the Soviet-Fi 
border. 

First, а gigantic mass of light flared up in the skies over the city, glowing bril- 
Бау. and hovered there. Fantastic streamers of light poured from the glowing 
hemispherical dome of light and radiated down towards the city. Tass, the official 
Soviet news agency, reported that it looked like nothing so much as a shining 
jellyfish sending down a multitude of fine beams." It gave, Tass said, "the im- 
pression of a torrential rain of ight.” Where these fine beams touched windows, 
many windows were broken or perforated with small holes 

Later the glow died down and the jellyfish became a single giant bright semi- 
circle, It then gradually moved off in the direction of Lake Onega. But all was not 
yet over. Even after the bright hemisphere had moved away, great gray clouds ap- 
peared over the city with a semicircular aperture bright red in the center. These 
phenomena lasted for ten minutes or longer. 

Being over the city and lighting up the sky so Fantastically, the phenomena were 
seen by a large number of Soviel citizens and reported by them to the Soviet 
authorities. In fact, Tass admitted in its initial release that informative reports 
from witnesses were still pouring in and being analyzed. This interesting phenom- 
‘enon is worthy of some remarks by way of explanation 

Not only is pressure from the Soviet threat transmitted through the collective 
human unconscious (ZARG) to the skies of Europe and North America; in addi- 
Чоп, a backpressure is generated, which provides the impetus for initiation of 
appropriate phenomena over the Soviet Union and the Iron Curtain countries. 
Psychologically, it may not be accidental at all that the original shape resembled a 


giant jellyfish; the implication is that the psychotronic sting will also be tran: 
mitted to the Soviet Union by backlash whenever the Soviet psychotroni weapons 
are unleashed on the West. The shapes are also psychologically significant. First 


the Portuguese man-o-war's stings will be applied (this accounts for the tentacles 
toward the city); then the allseeing eye (symbolized by the bright hemisphere) will 
check the results. And the results will be gloom and despair (gray clouds), sur- 
rounding death, blood, and destruction (the red center) lefi in the aftermath. 

‘Thus in this materialized symbolic dream event of ZARG's, there is a clear 
warning and an omen to the Soviet Union about the end result that awaits it 
present course to attempt to conquer the world and unleash a great psycholronic 
barrage in the process 

Since so many Soviet citizens saw and reported this fantastic phenomenon in 
alarm, the Soviet regime could not ignore it or simply debunk it. The Tass release 
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thus tried the oblique dodge: the phenomenon was still being evaluated, reports 
were still being received and checked out, and an official of the Petrozavodsk ob- 
servatory, Yuri Gromov, was quoted as saying the phenomenon was still a mystery 
but was confirmed by a large number of eyewitnesses. The Pulkovo observatory in 
Leningrad was quoted by Tass as speculating that the phenomenon was due to a 
meteor. And of course there one can expect the matter to be lef in limbo. 

‘An interesting development related to this UFO sighting occurred in the U.S. 
The October 3, 1977 issue of Aviation Week and Space Technology magazine 
carried а brief disposal of this phenomenon. The brief insert, Spook Show, re- 
ferred to a "Soviet press ballyhoo” of the incident and stated that the incident was 
actually the launching of the Soviet Cosmos 955 classified military satelite fro 
secret launching facilities at Plesetsk. This AWST insert is credited to Washingt 
Зат. 

Му comment is that the launching of the Cosmos 955 may well have been the 

itiator of the event — a rocket firing does produce a tremendous ionized trail of 
burning exhaust gases rising up into and out of the atmosphere, and this is a bi 
energy collector par excellence. However, a simple review of the time sequence of 
the phenomenon, its location, and its shape is sufficient to destroy any notion that 
‘one could mistake it for a simple rocket launch. And rocket launches had occurred 
there many times before, with ao such phenomena or mass reportings by the 
population, and with no such news release by Tass. 


FRENCH EXPERIMENTS WITH PSYCHOTRONICS 


‘Aime Limoge in France is building some truly unusual gadgets that are bein 
tested and that work. Limoge travels widely in the Soviet Union, and attempts to. 
duplicate some of the unusual Soviet devices he has been permitted to see. Some of 
Limoge's devices have a partially psychotronie nature, although none of his m 
ports mention this, 

One of his а portable and battery-powered electroanesthesia device, 
was considered for purchase by the U.S. Army 

Another of his gadgets is a magnetic inductor of hypnosis, which has been used 
in medical treatment by L'Institut de Recherche d'Electro-anesthesie, Limoge is 
reported to have seen such a device in the Soviet Union, possibly because one part 
of the Soviet psyehotronics deception plan calls for the deliberate release of in- 
formation of this kind, in a manner to suggest that this is the latest state of de- 
velopment in the USSR. In fact, their research efforts probably go far beyond this 
point. However, we should note that this device can be used as а most efficient 
brainwashing instrument 


DOWSING 


To understand how dowsing works, we must first understand something about 

higher dimensional spaces. It should be evident that, if there is a type of energy 

sensed by the dowser, that energy must be coming in or arriving from oul- 

side this three-dimensional world, since our ordinary science deals with the energies 
existing in this world, and none of these ordinary energies can explain dows! 

However, because of the work that has been done showing that dowsers are ex- 

ly sensitive to magnetic fields, this energy must be somehow related to the 

ie fields known to science. 
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ng the mindworld must itself have a coupled kindling system 
into electromagnetic energy and energize the 
physical body. The body system which does a great deal ofthis is the acupuncture 
system of points, plexuses, and meridians. Also, all powerful emoters, such as the 
endocrine gland system, are deeply involved in the kindling of the biological organ- 
ism's mind energies into electromagnetic energies to energize the physical body. 
The body and its biorhythms form a coherent tuner in the time channel to accomp- 
lish this kindling of time-nested vital thought energies into ordinary energy. 
Because a great deal of mind energy kindles into only à minute amount of normal 
electromagnetic energy, our minds normally have only a small effect in u 
particular three-dimensional world, So we can normally psychokinetically move а 
few electrons in our brain and nervous system, and generate an input signal to our 
otherwise inert physical servomechanism. Ordinary inert physics and amplifica- 
tion takes over fron only deduce the kindling as mental intent 
from observing many, many quanta of physical change, i:e., ftom macroscopic be- 
havior. At any rate, the dowser has learned to detect, focus, and sense very fine 
levels of electromagnetic fields, which means that at these low levels the kindling of 
ental energies can represent a much greater percentage of the field than normal. 
Thus the practiced dowser can now discriminate many of the particular types of 
fluctuations or changes in these weak fields due to mind kindling. 

Furthermore, 1 would like to point out that, since mind kindling c 
universe orthogonally, normal distances do not apply. The entire physical frame 
appears to the mind world as a point, and thus is totally inside the mind of the 
‘operator/dowser. It is for that reason that а dowser can establish a coherent tuning 
(iment) between a map and the actual ground, or between a picture and an actual 
‘object, or between a rod and a person’ physical body when sensing medical il 
messes. In the mindworld frame, the dowser is only dowsing or detecting himself, 
and himself includes this entire physical world — the earth's surface and beneath it 
the sun, the moon, the stars, or whatever. 

Just as the body used electricity, magnetism, and electromagnetic signals long 
before man knew of their existence, it has used kindling of bioenergy from higher 
dimensional frames for a very long time, even though these have been unknown to 

jankind. And dowsing is a very old art indeed; the ancients used magnets without 
knowing of magnetic field, and they used dowsing without knowing of hyperspaces 


and byperfields, 
THE STROBE EFFECT 


These five pictures show one of the more interesting effects demonstrated by 

any tulpoidal forms: strobing or “coining.” What happens is that, much like a 
flat rock skipping across the surface of a pond, the orthorotating tulpoid skips in 
and ош of its intersection with our three-dimensional frame. 

Inthe first picture a glowing spherical tulpoid is shown to skip or strobe several 
Times while the camera shutter is open. It does not move in a linear pattern, but 
rocks around and back-and-forth 

In the second photo, an aerial photo, a UFO in photonic form (first bio- 
frame) reveals itself to be strobing or skipping. (In university classes on the para- 
normal, 1 often refer to this type of action as coining, since it resembles а bright 
‘quarter or nickel that is photographed by stroboscopic light while rolling around.) 


nes into this 
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Photo 3 


photo 5 


Photo 29. The strobe effect. 


1. Even dischargo from Inert object (dime). 


2. Healthy person in calm state 


Photo 30. Kirlian photography. 


3. Person in meditatlon 


4. Angry person. 


5, Person with London flu 


6, Interactions between three persons, 
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Paul Baumann: Testatka Generator (Methermitha Group) 
The two conterrotating dises generate an electrostatic charge. One disc represents the earth, the 
other the cloud. Using grid electrodes the charges are bound. After that they are collected by non- 
contacting so-called antenna keys and then sorted. 


After being initially turned on by hand, the discs rotate by themselves according to the electrostatic 
laws about attraction and repulsion. A rectifying diode keeps the cycles in steady state. Otherwise 
the impulses of attraction and repulsion would accumulate and cause the discs to run faster and 
faster. The correct speed is of great importance and for optimal power generation the discs have to 
run quite steady and slow. 


By means of grid condensers the energy is stored and then uniformly discharged, at the same time 
reducing the high voltage and building up power with additional devices. Finally the machine 
supplies a uniform direct current, which varies according to the size of the model. The machine 
furnishes about 3-4kW permanent output, depending on humidity, whereby the electric potential 
ranges from 270 to 320Volt. High humidity of the atmosphere prevents the build-up of electric 
potential. The drier the air, the better. 


No doubt, through the so far achieved results one main objective has been reached, namely to prove 
that it is possible to use Free Energy. Nevertheless the research work is not yet completed. 


То the educated physicist many a thing of this machine may seem impossible, maybe even crazy. 
Maybe he is also offended by the conceptions used to explain the whole. Only partly we could use 
the concepts of conventional physical terminology to explain and define only approximately the 
functions and properties of the various parts of the machine. 


‘After all it will be necessary to create some more new concepts like the one we have already used 
before, when we termed the non-contacting collectors of electric charges as antenna keys. 


This machine puts experts, which are just trained in conventional physics to a very hard test, 
because its mode of action is not explainable with the state of the art of officially accepted physical 
knowledge, or at the most only partially explainable. However also a trained specialist should 
remain free and independent in his thinking, and should avoid to be limited by the temporal 
framework of publicly admitted knowledge in any science. 


It has to be remembered that the established science was already many times forced to change or 
give up some of its very fundamental concepts. Think about Galilee, to name only one example. 
Our human society almost condemned this man as a sorcerer and magician, just because he 
investigated and discovered a truth that seemed unacceptable by the established science of the days. 


The book knowledge of any times is not wrong, but it is incomplete, and therefore allows to draw 
wrong conclusions. 


We are part of a new area which brings to light many new facts and new knowledge. The clothes of 
nowadays science have become too tight and should be stripped off, just as the larva of an insect 
does with its skin. Only this will allow a true metamorphosis to take its course, and finally, at the 
limits and at the destination of all worldly knowledge, an universal and unlimited spiritual science, 
radiating and beautiful, just as the completed imago of an insect, may give its blessings and 
benediction to a renovated humanity. 


То ever reach there, a universal development of man has to take place. This however is only 
possible when man becomes aware of his true role within the whole creation, and again learns to 
recognise his true tasks, because the whole universe functions within a strict and precisely 
structured order according to the will and word of the creator. Therefore also man should recognise 
and realise these universal laws that are valid within the whole and within every part of this 
creation, 
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‘The third photo shows a more strated form. In fact, these forms show kindling 
and strobing at the same time. In addition, the physical size of the strobed inter- 
section with our three-dimensional space changes during the photo exposure. 

The fourth photo clearly shows both the striations due to sirobing and also the 
variation in size of intersection in the zeroth frame by the hyperdimensional tul- 
poid. 

Photo five again shows these effects, with the addition of the two "bursts" in 
the upper part of the lef tulpoidal object and in the center tulpoid. 

Significantly, psychokinesis also often demonstrates stroboscopic movement. 


KIRLIAN PHOTOGRAPHY 


six pictures show some major characteristics of Kirlian photography: (1) 
ischarge from an inert object (a dime): (2) a balanced, gentle, even dis- 
charge from a healthy person in a calm state: (3) a gentle outgoing discharge en- 

in a medita- 
y person (the 


hanced on one side, and a gentle indrawing on the other, from a pe 
tive state; (4) strong bunching and outgoin 

word "emote," alter all, means "move outward"; (5) choppy (as if out of control) 

bunched and outgoing discharge from a person ill with London Flu, with strong 

I, relaxed blue component at the lower right: (6) interac- 

degrees of outgoing and barrier re- 


suppression of the norn 
tions between three persons, showing differ 

‘The film itself only records ordinary photochemical interactions: it specifically 
does not record the aura. However, changes in the discharge patterns can be and 
ohen are induced by kindling bioenergy into the first biofield (electromagnetic 
field), inducing changes in the sparking pattern and intensity. Furthermore, this 
can occur fairly readily on such a high voltage series of discharges, which are ex- 
cellent collectors for kindling. 

Asa final note it should be pointed out that David Faust er al have published a tech- 
nical paper in the scientific literature detailing the fact that Western experimenters have 
not yet duplicated the Soviet equipment and methodology used in their Kirlian photogra- 
phy. While David formerly pointed out in Science that experimenters must carefully con 
trol the variables—particularly moisture (water is an excellent collector for 
linding) he has been widely misinterpreted as having proved that water vapor was re- 
sponsible for all Kirlian effects. This he has not done atall, nor did he intend to, since he 
bimselfis one of the most competent investigators in electrophotography. 


INTERACTION OF BIOFIELD, 
THOUGHT, AND SPARK DISCHARGE 


These photographs are strong examples of the kindling mechanism. The sub- 
ject tested was Uri Geller, a person with strong inceptive ability. In photo 1, the top. 
two exposures are for control purposes, while in the bottom exposure, Uri is con- 
centrating on the image of a circle. In photo 2, again there are two control ex- 
posures shown at the top. while in the bottom exposure Uri is concentrating on the 
image of a triangle. In photo 3, exposures are taken of Uri and a wristwatch 
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Photo 31. Interaction of biofield, thought, and spark discharge. 


а control photo. In photo 4, Uri is attempting to send energy toward the wrist- 
Watch, and а correlated change in the discharge patterns from his fi 
їп photo 5, the arrows at the right point to control exposure of Uri ш 
the arrows at the left point to the exposure made with Uri attempting to bend the 
ring psychokinetically without contact. The direct kindling of bioenergy in a force- 
field line intersecting the ring is striking. In such an intense kindling, note that the 
nuclear currents inside the nuclei of the silver atoms — where positive charge is 
being shuttled back and forth between protons and neutrons — are also being 
strongly kindled. Reductions in the positive charges steadily reduce the charged ex- 
changing particles to quarklike particles, severely affecting the structural integrity 
i crystalline lattice directions of the base metal. By this means metal bending — 
ог even breaking — is accomplished, 


KERVRAN EFFECT 


А direct and repeatable experiment showing that living systems can kindle bio- 
into ordinary energy and material effects has been made possible by the 
ing work of Louis Kervran. Kervran showed that chickens, fed a diet 
deficient in calcium but containing excess potassium, will have mo calcium 
deficiency, since they transmute some of the potassium into calcium. Kervrans 
pioneering work has been duplicated in Japan and elsewhere, and the same effects 
have been demonstrated by living plants 
‘We may consider a neutron as a sort of bound system of a potential proton and 
а potential electron. Psychokinetically killing the charge on the potential electron 
converts the electron into а neutrino, leaving behind a proton now freed. For the 
опе percent or so of potassium that is a calcium isobar, this process can produce 
ordinary calcium. Thus in a potassium-rich diet the chicken can psychokinetically 
transmute enough potassium into calcium to remain healthy 
ran was nominated for a Nobel Prize in 1977 by the Japanese researcher 
is direct proof of the ability of living systems to violate present physics, 
ог bioenergy to affect matter psychokinetically 


Ker 
his worl 
and of the ability of mind 


PSYCHIC SURGERY 


These two photos taken by Sigrun Seutemann in the Phillipines show material- 
ization of large lumps of tissue brought about by Tony Agpaoa on a patient from 
an educated Western culture. The minds of both the patient and the surgeon are in- 
volved in the process, according to the psychic surgeons themselves, "Western. 
patients are strongly conditioned to believe that medicine involves bloody tissue, so 
{his is what results in the particular form of the materializations. For native 
patients who are steeped in the lore of shamanistic medicine, apports may consist 
of substances such as leaves, coconut fibers, feathers, ett. 

The legitin 
to generate sufficient kindling to fully mater 
thought forms, and also to dematerialize and rematerialize the tumor from inside 
the patient's body, the tumor usually appearing or emerging from an open 
which appears in the apport tissue, In the surgeon's view he is also being helped by 
powerful spirits — and continual charging of such thought forms with kindled 


де surgeons, working in a religious group structure, are often able 
ize such unconsciously structured 
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1. Materiali 


2. Matorialization ot apport tissue whe working in the hip region. 


Photo 32. Psychic surgery. 


Ме ВИИ 
тн highly unusual photograph resulted in the folowing manne: Мз. Baune Is a devout- 
eios lady. and on this parr day she had реп. а res deal of tme in prayer 
d а Chistian atte. Snow was gent fling on Пе shrubbery In her yard, ала she 
fre 5 negrer were aiming e beat ol n os snow. The neighbor borrowed 
Мз. Bauno's camera and snapped a photo f е snowfall When te photo was de 
veloped. he fling sow had отте a pattern ot Jesus on the shrubbery In Mrs. Baie’ 
Tad 


Photo 33. Kindiing of thought bioenergy in snow. 


Photo 34. A deliberate experiment with kindling. 


Vergetie formats of more intense energy than a single 
ed state. Almost 
accomplished in 


energy indeed can yield bio 
talented individual can usually muster in an unaided or unaugm 
every religion, in fact, still occasionally exhibits miracle healin 
somewhat si possibly less dramatically 

The apport tissue is a materialized tulpoid, precisely as are sasquatch, the yeti 
the Loch Ness monster, and UFO's. Apports are normally more stable than these 
latter materializations — but they have also been known to disappear, as have the 
"angel hair" apports associated with UFO's 


A DELIBERATE EXPERIMENT WITH KINDLING 


1 and other members of the American Association of Meta-Seience performed 
а series of experiments in kindling thought or psychic energy into electromagnetic 
energy, and photographed the resulting light energy on film with an SX-70 ca 
"The two photos shown here are from one of those experiments. In the left picture, 
bioenergy is ust at the "burst" point where it is being collected on а candle flan 
Here the camera lens is not quite fully opened. Only a single 40-watt lamp illumin- 
ates the room, and several AAMS members have been engaged in about two hours 
of psychic exercises. In the second picture, the lens of the camera is fully opened, 
and а "burst" of kindled energy occurs as the lens shutter is operated. None of this 
is visible to the naked eye. The polaroid film, however, is sensitive to some infra- 
тей and ultraviolet frequencies, so that bioenergy kindling into electromagnetic energy 
at IR or UV frequency can be photographed even though not seen by the naked eye. 


FAY CLARK'S "FIREFLIES" 


Fay Clark experimented with an ultrasonic generator in a darkened fallout 
shelter and photographed the most interesting results. At one particular fre- 
quency, dynamic dots of light appeared, grouped themselves into formations, and 
demonstrated movement and growth. At times they seemed to respond to thought, 
as if they were somehow intelligent, sentient creatures. This is a beautiful case of 
kindling using ultrasonic frequencies as the collector mechanism. While Fay is no 
longer sure of just exactly which frequency produced the fireflies, he does know 
that he used frequencies in the 38—40 kilohertz region, among others. This may be 

icant, since the Vestigia experiment encountered electromagnetic frequencies 
in the same region in their historic study of a mystery light. The frequency region 
38—40 kilohertz is a strong candidate for one of the magie window frequencies 
between bioframes where kindling is much easier than at other frequencies. 
Furthermore, since it is thought energy or mind that is actually being kindled, ane 
would expect the possibility of sentient behavior. Clark's experiment occurred 
the dark, so the squelching effect of visible light was not present. Finally, Fay Clark 
is a known psychic himself, and so this should have eased the kindling difficulty 
even further. The value of rigorous laboratory experiments based on the lines of 
Fay Clark's pioneering “firefly” experiment is strongly indicated, 


us 


"РОО" FIGHTERS 


When large groups of people are under strong external pressure, one result is 
‘often tulpoidal "popous" from the collective human unconscious. 

‘A war is a typical example ofa situation where the group consciousness of a 
country is under enormous pressure. In such a situation, the "targeted" popula- 

is often exposed to tulpoidal manifestations from time to time. 

In World War I, for example, the Germans thought at first that the glowing 
lights darting around their planes were secret Allied weapons; and the Allies 
thought the same thing of the Germans when they saw such unusual phenomena. 
The French dubbed them "feu" (fire) fighters, which became "foo" to American 
soldiers in Europe. 

Foo" fighters were a common phenome 
cloudy, overcast skies. 


» in World War IL, particularly in 


WATER MONSTERS 


In the oceans and in every large body of water on earth, water n 

been reported for centuries. Loch Ness in Scotland is of course one of the most 

publicized examples, but creatures of different shapes and sizes have been seen in 

large lakes and streams everywhere. This is not at all surprising when one realizes 

that a large body of water is a most excellent kindling reservoir, and bioenergetic 
forms are more readily kindled in such locatio 

The large dead creature in photograph 36 was hauled off the bottom ofthe sea 

by Japanese fishermen in their nets, photographed, and then thrown back to pre- 

ination of the catch of fish and to get rid of the stench from the decay- 

X similar to anything else 


ters have 


ing carcass. It is a pleisosaurlike creature's rem 
Known on earth, Predictably. scientists were almost immediately at odds as to what 
it was, and the carcass has been called a shark, a whale, а large elephant seal, a 
‘genuine pleisoaur, etc., by various "experts." Nonetheless it was real and physical, 
and а good photograph was obtained of il. 

Photograph 37 is one of the underwater photographs ofthe Lach Ness monster 
taken by a team from the Academy of Applied Science, Boston, Massachusetts on. 
June 20, 1975. As can be seen by a detailed study of the photograph, this tulpoid is 
not clearly tuned or clearly formed. Many other photos of the Loch Ness monster 
have been taken, and various shapes and sizes and degrees of tuning have been 
corded. In the Doc Shiels photos taken in 1977, Nessie is well formed but entirely 
different from the Academy photo. Also, Doc Shiels’ photo was subjected to соп 
puter analysis by Ground Saucer Watch, and the image exhibited a transparency 
hat was disturbing to the analysts. On the other hand, such a transparency is to be 
expected from a partially materialized tulpoid which is mot completely ortho- 
rotated into the zeroth biofran 

In the Academy photograph, one can see — particularly on the color original 
а form which has several conglomerated faces, which exhibits eyelike structures in 

i inco- 


several locations to suggest first a cowlike face and then a horselike face, 
herently tuned earlike and hornlike appendages in several places. In fact, the 
Academy photo bears litle resemblance whatsoever to a pleisosaur or a 

more normal and coherently structured mammal or fish 


Photo 35. Fay Clark's “fireflies.” 
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Paul Baumann: Testatka Generator (Methemiha Group) 
‘The hard facts rather show how far man has left the divine order through his self willed and 
authoritarian way of action and that he has become the actual cause of all discord and evil on this 
planet. 


Unfortunately the ruling bodies that should be responsible for the well-being of the people work too 
often with the target to make life more and more difficult and to render impossible every free 
spiritual development. 


Instead of utilising the achievements of science and technology for the benefit and preservation of 
all form of life, they are abused carelessly and irresponsibly to destroy and to kill, and thus turn 
them into a curse upon mankind. 


То change all this, the evolution of a new technology is not enough, even if it were the most. 
ecological and ingenious. To change this present status one has to go much deeper down, to the 
root-cause of all this evil, and this is mans way of thinking, his state of mind. 


‘The ancient divine commandments are still valid today and also show today the way and direction 
humanity should go, as clearly spoken by the prophet Mica: 


God has told you what is good. And what is it that the Lord asks of you? Only to act justly, to love 
loyalty, to walk wisely before your God. 


"'Testatika-Distatica Machine" 


(Transcribed from the Methernitha Testatika video by Paul E Potter) 


The efficient utilization of wind energy was one of the first objectives of Methernitha’s research 
program. 


At the beginning generators with special excitation were developed which allowed to load the cells 
of accumulators even at low rpm, at times when there are only moderate movements, 


Utilizing the kinetic energy of water currents was another field of interest of the development team, 
but it was pursued more as hobby. The key problem was here to transfer the slow revolutions of the 
‘water-wheel to an extent that the excitation threshold of the generator could be surpassed by a 
minimal loss of energy. Also solar cells and solar heat collectors attracted the attention of our 
researchers since a long time. But since in these fields other institutions have obtained outstanding 
results Methernitha started, and this was already more than 20 years ago [since 1960], to 
concentrate its efforts on lesser-known and even generally unknown sources of energy, the result of 
this scientific work is the Testatika machine of which most of you may have heard already. 


The two counter-rotating discs generate an electrostatic charge. One disc represents the earth, the 
other the cloud. Using grid-electrodes* the charges are bound. After that they are collected by non- 
contacted, so-called, antennae keys** and then sorted [shorted ?]. 


After being initially turned on by hand the discs rotate by themselves according to the electrostatic 
laws about attraction and repulsion. 


А rectifying-diode keeps the cycles in steady state, otherwise the impulses of attraction and 


repulsion would accumulate and cause the disc to run faster and faster. The correct speed is of great 
importance, and for optimum power generation the discs have to run quite steady and slow. 


By means of grid-condensers* the energy is stored and it is then uniformly discharged, at the same 
time reducing the high-voltage and building up power with additional devices. 
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Photo 36. "Foo" fighters. 
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Photo 37. Pleisosaur-like creature hauled from the sea by Japanese fisherman. 


The Loch Ness monster is definitely a tulpoidal form, and the format varies 
appreciably from reception to reception due to distortions and Variations in tuning. 
Nessiteras rhombopleryx is a much stranger beast than anything the dedicated 
Nessie seekers, researchers, and scientists have yet suspected. In Part Two I will 


examine the scientific basis of tulpoidal for 


CATTLE MUTILATIONS 


Over 9,000 cattle mutilations have occurred in the U.S. alone since 1973. 
The cow is a female symbol par excellence — our children drink cow's milk, 
ıd our babies feed on the milk from the cows breast. The U.S., being a natural 
fortress, is a "female" symbol, for in primitive human evolution the females stayed 
the cave or protected fortress while the males went forth to hunt or do battle. 
(This symbolism will be fully discussed in Part Three.) Violation of the female 
means that the heartland U.S. shall be violated 
Teats are cut off — the children of the West shall lose their sustenance: lips, 
ears, and tongues are removed — freedom of speech and hearing shall be excised: 
sexual organs are removed — no more fruit of the womb shall be evidenced in the 
West; sharp, surgical incisions are made — the operation shall be accomplished 
switly (blitzkrieg war) with surgical precision; zig-zag cuts — deception shall be 
used as to direction and intent; blood is totally drained — the lifeblood of the West 
shall be totally drained; edges of the cuts are often seared as if by a laser — ad- 
vanced, futuristic weaponry (psychotronie weapons) shall "seal the end. 
The cattle mutilations are materialized precognitive nightmares indicating the 
horror of the Armageddon to come, and these nightmarish paranormal mutila- 
tions reveal the true mature of the times. Yet no orthodox scientist or 
mental agency is equipped or able to deal with a phenomenon such as 
In ancient times the wise men knew how to do а metapsychological analysis of 
the species unconscious, and knew that tulpoidal phenomena were often symbolic 
‘of that which was to come. 
Where are our wise men today? 


BIG MAMA 


UFO phenomena have also been associated with the cattle mutilations. One of 
these UFO-type tulpoids has been labelled Big Mama, because of its characteristic 
behavior of spawning smaller UFO light-shapes that split away and speed off to an 
area in which a cattle mutilation then occurs. The "spawned" UFO's then retur 
and link up or join with Big Mama, and Big Mama then withdraws. 

The photo shown here is a typical appearance of Big Mama. Big Mama takes 
ny sizes and shapes, but is a fairly reliable indicator of paranormal cattle 
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Photo 38. Loch Ness monster. 


Photo 39. Cattle mutilation. 


During the summer of 1978, two psychics and | — all members of the Ameri 
сап Association of Meta-Science spotted a Big Mama-type UFO from the lop. 
floor of a hotel in Louisville, Kentucky. Realizing what it was, we promptly 
brought into play a certain type of powerful psychic exercse and tried to make it 
dematcrialize and vanish. Several times it briefly split into pieces (five to be pre- 
cise), but we were unable to extinguish it. Over a period of approximately twenty 
‘minutes this effort continued, and all the while Big Mama slowly moved lower and 
further away, eventually disappearing behind a tall building after having become 
very distant. 
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Photo 40. Big Mama. 


PART TWO 


A THEORETICAL 
BACKGROUND FOR 
UNDERSTANDING PT, 
UFO'S, AND PSI 
PHENOMENA 


Footnote for page 132: 
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Psyehotronics, unidentified flying objects (UFO's), and paranormal 
phenomena such as psychokinesis, telepathy, and precognition all have one thing in 
‘common: both mind and matter-energy are involved. 

Hitherto, mainstream science has insisted on a rather arbitrary separation of 
mind and matter-energy. However, as we shall see, this separation is not based on 
‘good observation, For example, everyone exhibits in himself the ability of mind to 

nputers, control systems, and physics can ex- 
plain human behavior once the physical system has been given an input signal, the 
original signal — intent, or what I call inception — is an unexplained mystery to 
ordinary science. 

Psychotronics" (a Czechoslovakian term) and "psychoenergetics" (a Soviet 
term) have been specifically designed to provide a framework for approaching the 
problems of mind, matter, and their interaction. If we can understand psycho- 
tronics, we will be able to understand better the interaction of mind and matter, 
jormal phenomena, unidentified flying objects, and Fortean 


phenomena. 
Let us therefore start by defi 


g psychotronics. The prefix "psycho" refers to 
the mind. The suffix "tronics" refers to physics and physical devices. Thus the con- 
cept of psychotronies refers to a union of physics and metaphysics. Such an 
‘audacious concept can offer a solution to almost every present probl 

physics, the foundations of logic, the foundations of physics, and the fo 
mathematics. 

To begin with, it seems necessary to form a unified theory of m 
their interaction. It also seems necessary to reinterpret and extend electromagnetic 
theory. Logic itself must be advanced, for a part of reality, although “illogical” ac- 
cording to our present logic, is nonetheless true, In metaphysics we must solve 
formidable problems: the ontological problem (nature of being): the problem of 
mind, and the interaction of mind and body: the problem of change: and the prob- 
lem of nothing. 

И has been said that fools rush in where angels fear to tread. To tackle the prob- 
lems of psychotronics demands the audacity to rush im where even fools fear to 
trend! 

At this time, it may be appropriate to point out that all Western science, 
mathematics, and logic are founded upon three simple laws of logic, proposed and 
formulated by Aristotle. Since the entire universe cannot be described by these 
three laws — parts of reality are known to violate one or more of them and hence 
be illogical though true — it appears that we must be audacious enough to tackle 
and change the three laws of logic, if a new paradigm is to be constructed to solve 
all the presently unsolved problems. 


SOME UNEXPLAINED MYSTERIES OF PHYSICS 


First, no one knows what mass really is; we do not know for sure whether 
inertial and gravitational mass are one and the same. General relativity says it is, 
and we know from experiments that if any difference exists between inertial mass 
and gravitational mass that difference is very small indeed. But we do not know 
positively that there is not some small but finite difference. And we have no idea 
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Why the mass of a moving object increases with respect to a static observer. В is 
Simple to calculate in special relativity how much the mass increases as а function 
‘ofthe velocity, but no one has the foggiest notion why this happens. Particularly so 
Since an observer standing on the moving object and moving along with it sees no 
increase im йз mass at all 

This poses а real paradox; if We ty to assign some absolute 
mass, then any object has an infinite number of masses, all at the same ti 
different, There are two ways to determine mass: (1) by its resistance toa disturb- 
ing force, and (2) by its ability to occupy three-dimensional space. The later re- 
quires that mass be volumetric, Le. that mass be L dimensionally. 

Ви look at the weird properties of a photon! If we measure its resistance to a 
disturbing force, we find that no force on earth can accelerate or decelerate the 
Photon. If we measure the mass ofa photon by the first method, it appears to have 
infinite mass. Yet if we measure it by the second method, it can have no mass at all 
because а photon is not volumetric: it is two-dimensional, It therefore has infinite 
mass and zero mass simultaneously. 

Furthermore, we can take the viewpoint dat whatever its mass is, it can only 
have one. Ifthat is so, then infinite mass and zero mass must somehow be the same 
thing! Which contradicts the three laws of logic. However, this should not concer 
us too greatly: many things contradict the laws of logic and are nonetheless true. So 
while it is presently "illogical" for infinite mass and zero mass to be identical, we 
Should hold on to the idea that this may very well be true. 

‘Additionally, one of the great cornerstone assumptions im physics is that 
gravitational field and electric field are mutually exclusive — i.e., they are totally 
different things. Yet a physicist named Santilli has proved that this is not so, and 
that they are ether partially the same thing or totally the same thing. And there the 
matter stands, so we do not fully understand what electric field and gravitational 
field are, or how to go about tuming one into the other, although Santilli's work 
seems to imply that this is at least theoretically possible. We must therefore invoke 
a new concept of reality 


URI GELLER 


Uri Geller has demonstrated numerous capabilities: he has affected a magnom- 
eter inside a Faraday shield: bent and broki 
to wither and dry in seconds; permanently changed the crystal structure of i 
altered magnetic programs on computer cards; influenced a Geiger counter; de- 
‘materialized matter: and demonstrated the inceptive Cyborg effect, thought- 
photography, telepathy, and the Geller effect (the sympathetic stimulation ofa psi- 
positive) 

H is useless to attempt to explain the feats performed by Uri Geller in terms of 
the ordinary fields and effects of known physics. Nothing short of a new physics 
paradigm will suffice. This new paradigm must encompass both mind and physics 
Within the same theoretical framework, if it is to succeed in explaining how mind 
affects. matter. 
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Paul Baumann: Testata Generator (Methertha Group) 
Finally, the machine supplies a uniform direct current which varies according to size of the model. 


The machine furnishes about 3 to 4 Kilo-Watt permanent output, depending on humidity, whereby 
the electrical potential ranges from 270 to 320 volt. High humidity of the atmosphere prevents the 
build up of electric potential. The dryer the air the better. 


No doubt, through the so-far achieved results, one main objective has been reached, namely, to 
prove that itis possible to use free energy. Nevertheless, the research work is not yet completed: To 
finish a model which can be handed out more or less to anybody and without any haphazards, also 
to non-specialists, much work and also time will still be needed. 


Only partly we could use the concepts of conventional physical terminology in order to explain and 
define only approximately the functions and properties of the various parts of the machine. After all, 
it will be necessary to create some more new concepts, like the one we have already used before, 
when we termed the non-contacting collectors of electric charge as antennae keys**. This machine 
puts experts who are just trained in conventional physics to a very hard test..." 


* The German original has gitter-condensers, with gitter defined as wire lattice, grille, grate. 


** the original word used is tasten or taster, which means antenna, probe, key. 
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In terms of present physics and logie, the mind is regarded as totally separate 
fom matter. For mind and matter to interact, some aspect of mind must be the 
same as some aspect of matter, i.e., to move matter, a force is required. Force is 
the time rate of change of momentum. To generate a force capable of moving 

ind must be able to change momentum. But since momentum can only be 
obtained from something which possesses momentum to give up, then the mind 
must somehow possess moment 

If this is so, then the mon 
dimensional space, since it apparently does not ordinarily exist in laboratory three- 
dimensional space. Such a situation requires at least six spatial dimensions and one 
imon time dimension, such that the mind (mental phenomena) is a set of objec- 

їп an ordinary objective three-dimensional space, 
lites away, spatially, from the laboratory three- 


ly exist in a separate three- 


dimensional space. 

Mental changes upon 
‘mental objects from the mental three-dime 
laboratory three-dimensional space. Everett's mi 
of quantum mechanics contains a structure where such representation is possible, 
and the MWI is consistent with the entire experimental basis of modern physics. 
‘Thus from the MWI it is possible to objectively model the mind and matter, and 
from that, psychotronics as well 


hysical objects would thus imply orthogonal rotation of 
sional space into or closer to the 
worlds interpretation (MWI) 


MY APPROACH TO PSYCHOTRONICS 


In twelve years of intensive work on this question, I have evolved a conceptual 
approach, which is consistent with present physics but extends it. A new concept of 
reality is involved, however, and severe demands are made on the individual to 
stretch his framework of comprehension, The perceptron concept is an abstraction 
that allows the modeling of perception itself— either mental perception or physical 
detection. The fourth law of logic (to be explained shorty) involves the age-old 
identity of opposites whose apparent necessity has baffled logicians, philosophers 
and scientists for centuries. With the perceptron concept, we can at last compre- 
hend how the identity of opposites is accomplished, and when it is accomplished. 

‘This immediately solves the age-old philosophical problem of change. The 
fourth law also closes logic into a complete, closed metalogic, encompassing both 
physics and metaphysics. 

Let us use as a definition of reality: reality is that which can be conceptually and 
mathematically modeled and fitted 10 the phenomena existing in one or more 
minds. Physical reality is that which can be modeled and fited to the phenomen 

xls, Mental reality can be modeled and fitted to the phenomena 
lex or 


existing in all 
e mind. Mental and physical realities comprise "normal" reality. Con 
anormal" reality is that which can be conceptually and mathematically 
iodeled and fitted to phenomena which exist in more than one mind, but not in all 
nds 

From perception theory I have succeeded in deriving a great deal of the present 
basis of physics, including Einstein's two postulates, Newton's laws, the law of 
gravitation, and the solution to the ontological problem. (Unknown to me at the 
time, Ives had already done so for Newton's laws, the law of gravitation, and Eir 
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stein's postulates. His work has unfortunately been ignored.) In addition, the 
photon can be seen to be an ordinary three-dimensional particle existing in а three- 
dimensional space that is orthogonal to the laboratory three-dimensional space 
frame. A stationary particle in the laboratory frame appears as a photon to the 
orthogonal spatial frame. 

Einstein's second postulate is usually stated as "the speed of light is the same 
for every observer.” Restated, this becomes "every photon in an inertial frame is 
moving at the speed of light, c, with respect to every particle in that inertial frame. 
‘The corollary then follows immediately: every particle in that inertial frame is also 
gat the speed of light, c, with respect 1o every photon in that inertial frame 


one frame and the electrons in 


ensional spaces, with the photons 
it is perfectly comprehensible, 

From pure nothing — empty vacuum, absence of thing — one ean generate 
everything, the presence of thing. Here is direct proof that ultimately opposites are 
identical. But to a mind rigidly programmed in three-law logic, such a truth is 
abhorrent, Physicists consequently have done nothing with the idea that all our 
physical laws — or at least most of the great ones — can be straightforwardly 
derived from a special kind of a "piece of nothing" which I call а quiton, And they 
have not seen that this constitutes a statement of a fourth law of logie—the identity 
of opposites on their common boundary. 

Iris interesting to note that the paper which was handed to an American re- 
porter, Robert Toth, by a Soviet scientist, and which caused the KGB to seize Toth 
and charge him with receiving Soviet state secrets, contained just such a theory as 


the basis of a unifying theory of psychotronies. Yet none of our intelligence 
analysts seems to have picked up the overwhelming importance of what was in the 
paper. and Toth himself appears to believe that his KGB arrest was simply harass- 
ment. In fact the paper did contain material on the basic Soviet approach to 
psychotronies — and thus to psychotronie weapons — and it was indeed state 
secrets that had been given to Toth. 

Everett's many-worlds interpretation of quantum mechanics, with which very 
few physicists are familiar, provides a needed correction to the conventional 
nonocular interpretation of relativity, and it allows a theoretically sound basis to 
be constructed for psychotronics 

‘The conventional interpretation of relativity considers only a singl 
ıa time. But il you can accept so simple a concept as that both you and 1 exist simul- 
taneously, regardless of how we move with respect to each other, then T assure you 
that physics is startlingly different from what you may have studied in the ordin- 

versity physics text book, 

elt, originally a student ofthe world-renowned physicist Dr. John Wheeler 
at Princeton, for his Ph.D. thesis considered the problem of multiple simultaneous 
observers and worked out what this did to physies. His highly innovative thesis pro- 
vided a totally new interpretation of quantum physics and defined a startling new 
kind of reality in which all possibilities are physically real and exist. This new 
physics is indeed very strange, but it is totally consistent with the entire experi- 
mental basis of physics today. 

1 discovered that all my perception theory could be fitted precisely onto 
Everett's many-worlds interpretation." On that basis, a theory or schema of bio- 


e observer at 
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fields was derived that provides an approach to a unified field theory. In fact, it pre- 
dicts that any kind of field can be turned into any other kind of field, merely by cor- 
rect and precise time synchronization, И also offers a physical and exact model of 
mind and mental phenomena and a mental and exact model of physical 
phenomena! 

‘On this basis, a framework can be provided for psychotronics which is consist- 
ent with what we know of ordinary physics but which does not contain many of the 
limitations of ordinary physics. In a strange sense Everett wrote the physics for the 
all-mind or the Supreme Creator's mind because an unlimited mind, so to speak, 
ust already have thought of everything possible, and for an all-creative mind to 
hink” a possibility is for that possibility to be real 


ИЕР. 
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Fig. 3. Reality: a paranormal bridge with two ends 
1. Reality as a Paranormal Bridge with Two Ends 


In Figure 3, 1 show the nature of the problem of paranormal phenomena. To 
understand it, we must first define more precisely some of the present concepts. 

First, what do we really mean when we talk of "physical phenomena"? To go 
into this, we must first destroy the notion that there exists some sort of separate, 
concrete reality totally apart from mind, for that notion is simply the old Cartes- 
ian assumption. It has long been refuted as far as having any absolute validity, and 
this is well-known to philosophers and to foundations physicists. According to 
Lindsay and Margenau in their Foundations of Physics, "physics has nothing to 
say about a possible real world lying behind experience. 

What is true is that we can experience and detect and know only а mental 
change — a change in the mind itself is all we ever experience directly. For exper- 
ence invokes the mind; we do not experience phenomena until the mind — used i 
the greater sense of the word to mean any mental detection — changes. 

Any detector detects or experiences only an internal change, never an external 
change, and this is true of the mind as well as a physical detector. 

So we never experience external physical phenomena; we experience only our 
‘own minds. Specifically, each of us experiences his own mental phenomena. 

But here we must be a litle more precise about what we mean by "mental 
phenomena." What we usually refer to are the mental phenomena in а single mind. 
And so we will take that as the primary definition: mental phenomena are the phe- 
nomena or changes in a single mind. 
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Ви then what do we mean by "physical phenomena"? For indeed this refers to 

thing that is ойга remarkably diferent — or seems fo be — fromm ihe phe. 
a с changes going on n our wn heads, Before we jump to the extreme Con- 
lusion that physical phenomena are simply mental illusions, we should recall the 
Zen masters approach. He demanded of the student whether or not physical phe. 
nomena were real, and the student replied that they were not real, but only 
illusions, Whereupon the master gave him a resounding knock on the head, and 
asked him whether or not the blow was real. The student replied that the Bow was 
indeed real. Whereupon the master sent him back for further meditation, for he 
ad eared nothing. He had not understood that “mental” and "physical" are not 
mutually exclusive, 

IT we look closely at how we may differentiate between mental phenomena and 
physical phenomena, we immediately hit upon a practical scheme. Physical phe- 
Pomena can be shown to exist in the mind of any observer, be he human, insect, or 

Suppose fora moment that T have а ресе of chalk in my hand, held between my 
fingers. 1 can touch the chalk, fesl t, and see i. T can even taste it ИП wish And so 
I old up the piece of chalk and say: "This picce of chalk i not just a mental in 
pression, it is physically real." How can 1 prove it? And when I prove it what 
Scy have 1 proved? 

Now suppose you do not wish to believe the chalk is real. You simply bring in 
another observer; he looks at the chalk, he touches it, e tastes il, and he rolls it 
ewecn his fingertips. He confirms that he also detects ог experiences the chalk. 
Then a йе bug fies in and lands on the chalk, crawling around on it, and poking 
эй wilh his litle proboscis. He also by Ыз actions conti that he has in is 
ow litle mind. In fact, we could bring in алу sort of mind, and that mind could ex- 
perience the chal, 

And this of course is the clue, What we have been calling physical phenomena 
can be shown 1o exist in every mind. And when we say something is physically real 
"bi is all we actually mean, Nothing more, nothing less. And this is why physical 
Phenomena are о solid and concrete they ace ifie repeated. However, what 
we refer 1o as mental phenomena are in only one single mind and thus ме not re- 
peated at all 

Now lets do a litle thought experiment. Suppose 1 have lapsed into some 
peculiar mental state because ofthe toxins frm an infection I have contracted, and 
T am hallucinating vividly. Suppose 1 pick up what 1 vividly see, feel, touch 
таче as a piece of Chalk, and T chim that itis real. Indeed, to me itis very real 
hen suppose а second person comes into the room. He will ot see the chalk, touch 
it, feel taste it, and И will not be real o him. Then suppose а third person comes 
ino the room, and he does not see the chalk, he passes his fingers right through 
where T am seeing the chalk and does not contact or Teel it, and he indeed cannot 
fid а. Thus what we call а "mental phenomenon" can be sown to exist in one 
mind only. In tis case ofa vivid hallucination, the hallucinatory phenomenon was 
Absent fom the other observer minds 

"ut now let us change our thought experiment a lite. Suppose now that T an 
absolutely ft and fine physically and mentally, and am not hallucinating. And sup- 
pose ali the observers we bring in are also fine boh physically and mentally, and 
Rot hallucinating. And suppose we get the folowing csl: vome of us can see, 


Л 


touch, taste, and experience the chalk, and others of us cannot see, touch, taste, or 
experience it, no matter how we try. In that case, what kind ofphenomenon do we 
have? 

Well, we cannot exactly say the phenomenon is exclusively mental or exclu- 
sively physical. But we also cannot say that it is exclusively nonmental or exelu- 
sively nonphysical. In fact, we have an example of a third class of phenomena 
Which are presently not recognized by science. We simply have a paranormal phe- 
nomenon, one which can be shown to violate our definitions of mental phenomena 
amd physical phenomena. 

And we can in fact take this as the definition of a paranormal phenomenon: а 
paranormal phenomenon can be shown to exist in more than one mind, and it can 
also be shown not to exist in one or more minds, ie, paranormal phenomena exist 
in more than опе mind, but not in all minds. Our conventional science recognizes 
purely mental phenomena and purely physical phenomena: it does not recognize 
the third kind, since by the ordinary three laws of logic the third kind does not exist. 
Paranormal phenomena constitute a bridge across a river between two banks; our 
present science does not recognize the bridge, but only recognizes the two banks, as 
shown in Figure 3. 

Paranormal phenomena thus appear erratic to ordinary objective science, for 
objective method after all is specifically designed to select only those phenomena 
that can be reliably repeated, and the nature of paranormal phenomena is such that 
they often (in fact usually) cannot be reliably repeated, except sometimes in a great 
many trials. Normal objective method, if rigorously applied, can only discriminate 
а statistical effect from a great many trials. Furthermore, il rigorously and length- 
йу applied, it will accumulate so many failures that it will cast serious doubt on 
whether the odd case that was paranormal was in fact nonaccidental 

It is for this very reason that orthodox science, which is devoted to scientific 
method and rigorous protocol, has remained so comfortably adamant that para- 
il phenomena do not exist. The tool must be changed to fit the problem, and 
the present scientific toolbag does not fit precisely. The tools are useful, but they 
themselves are not decisive within the bounds of present protocol. The necessary 
change is quite simple: we must allow for the effects of mind, and for a union of 
both mind and physics, just as there exists in physics a union of both wave and 
particle. In other words, paranormal phenomena must be repeatable sometimes, by 
competent experimenters and observers, but not necessarily always by all 
observers. 

"Ah һа!” the materialist is likely to exclaim, being unable to contain himself 
any longer. "Solid concrete reality always is solid and concrete, however, and you 
cannot change that. As long as that is true, then the laws of ordinary physics hold, 
and all is right with the universe. We can always select our phenomena which are 
present in all minds, and this after all constitutes immutable physical reality. In the 
luce of that fact, all your arguments about mental phenomena in one mind and 
another kind of half-mental, half-physical phenomena are meaningless, for you are 
calling the superposition of purely mental phenomena on purely physical 
jena a third class, but it is a separable mixture, not a completely new kind. 
‘And we may even be tempted to stir up a small bit of sympathy for the material- 

However, let us propose a resolution. If we can show that concrete, solid, real 
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matter can become absolutely nonconcrete, nonsolid, and hence nonphysical, then 
that ought to settle the question. In a recent experiment it has been conclusively 
shown that two colliding protons pass right through each other in total violation of 
all physical rules, if their spins are exactly antiparallel. Protons are the central 
blocks of all matter. In the nucleus of an atom, the protons and neutrons 
inually switching identities, so even a neutron keeps turning into a proton, 
ete. And these fundamental constituents of everything solid and concrete and real 
just go right through ome another, without any effect whatsoever, simply by 
aligning their spins properly. Collision theory fails, electromagnetic theory fails, 
and our concept of two particles bumping together fails. This experiment totally 
annihilates the idea that physical reality is something absolute. In fact, it estab- 
lishes that physical reality itself is a function of the relations between the interact- 
ing participants; changing the relationships can simply cancel physical reality. 
So perhaps our definition of physical reality has some merit afier all, und per- 
haps there really are three classes of phenomena. The paranormal phenomenon is a 
bridge between mental and physical phenomena; specifically, every paranormal 
phenomenon must consist of an inseparably welded compound of the two. And the 
‘objective method and its consequent experimental protocol must be changed to re- 
fect this fact, if we are ever to develop a viable theory of paranormal phenomena. 


2. A Fundamental Correction to Classical Logic 


Let us now make a fundamental correction to Aristotle's three laws of logic 
First there is no independent existence to mental phenomena; there is а perception 
‘operation involved when we think. There is по independent existence to physical 
phenomena: there is a perception operation involved when we observe physical phe- 
vermore, it takes a finite piece of time for the perception process to 
vol also requires a separate time interval; it represents a series 


nomena. Fi 
occur, The logic syn 
of separately perceived operations that together comprise a decision algorithm. So 
let us impose this criterion upon logie itself so as to constitute "logical perception" 
or the "logic of perception" or the "perception of logic." We begin with Aristotle's 
third law of logic, A or morA, the law of the excluded middle. 

We still insist that there is no such thing as A per se, but rather that there is a 
perceived A where A is the output of the perception process. Similarly, there is no 
such thing as nor-A, but rather there is a perceived not-A where not-A is the oul- 
put ofthe perception process. Let us think of a square box symbol as an abbrevia- 
tion for the fact that perception has occurred, and anything written inside the box 
represents the output of that perception operation. We can speak ofthe box either 
as mental perception, a description of thought, or we can speak of it as physical de- 
tection, a description of an instrumentation system that detects and measures. 
Also, since each box requires a finite time to occur, we must carefully keep up with 
the individual litle pieces of time, the delta (s. 

So applying this to Aristotle's third law, we have A perceived or outputted in 
time one, and пол outputted in time two. Note that to ascertain that A, and nor- 
A; actually differ requires a series of operations in a separate time interval, in time 
three, that is assumed by the exclusive or symbol. Looked at in this way, Aristotle's 
third law actually is the law of monocularity: it states that only one thing at a time 
is perceived, Actually we had assumed this when we assumed that perception was а 
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perime [C] As "1s геясетуы" 


C] [S]. uw oF me enccuoeo низя 


EACH PERCEPTION 1S A FINITE OPERATION AND REQUIRES A FINITE TIME TO OCCUR. 


THE LOGIC SYMBOL ALSO REPRESENTS A DECISION ALGORITHM: А SERIES OF 
OPERATIONS PERFORMED IN A SEPARATE TIME INTERVAL, 


EACH FINITE TIME INTERVAL MUST BE ACCOUNTED FOR. 


AVA: 


THE LAW STATES THAT PERCEPTION IS A MONOCULAR PROCESS IN TIME 3, 
ONLY ONE-THING-AT-; 


TIME 18 PERCEIVED. 


NOM NOTE THAT SEPARATION OF A AND X DOES NOT OCCUR IN 


so A و‎ Ty BOUNDARY IDENTITY OF EXACT OPPOSITES 
as 


AND EQUATION CONSTITUTES A FOURTH LAW OF LOGICAL THOUGHT. 
IT SIMPLY STATES THAT PERCEPTION THREE 15 BINOCULAR, AND EXCLUSIVE 
SEPARATION OF EITHER A OR 1S NOT PERMITTED. 


Fig. 


A fundamental correction to classical logic 


finite process, so it is nice to find that Aristotle's third law justifies our assump- 
tion, once we understand the third law. The exclusive or symbol assumes a third 
operation in time three, whereby it is determined that perception output one and 
‘output two actually differ. But such an operation itself requires multiocular per- 
ception — i.e.. collecting two outputs at once — and that in itselfis a violation of 
Aristotle's third law. The third law thus contains its own contradiction, and indeed 
each of the other two laws also contradicts the third law when one examines them 
meticulously. Each сап only be established as true by invoking or involving an 
operation wherein the third law is not true. 

In time three we gathered up what had been perception output in time one, A; 
and what had been perception output in time two, А. Which we do not yet know is 
different from A,, and put them both through the perception process, getting only 
fone output — let us call it В — in time four. By the nature of B in time four, we 
‘thus say in time five that the outputs in times one and two differ or not. In either 
ime one or time two, there is no indication whatsoever of difference or sameness 
existing between output one and output two. Likewise, in time three there is no 
separate output one and output two, hence no indication ofthe sameness of, or dif- 
Terence between, outputs one and two. 

So here we have arrived at the identity of opposites. There is no perception 
of difference between A, and nor-Az in time three. And this constitutes a fourth law 
of logic: the law of the boundary, or the boundary identity of exact opposites. All 
that is necessary to identify opposites is to lose all perceptual distinction betwee 
them. And that is accomplished by multiocular perception, of perceiving the 
presence of both at once unseparated, hence the absence of either exclusively 
present. If A; and Az are exact opposites, then B, = О, and [Ar, As] = O. We thus 
have the solution to the problem of nothing. Nothing simply consists of the 
presence of the totality of all opposites. 

‘Almost all the philosophers who have struggled with the problems of being, 
mind, und matter have faced the necessity for the identity of opposites, but none of 
them could understand how opposites could be identified. By careful accounting of 
the separate time intervals required for finite monocular perceptions, the mechan- 

Xifying opposites is immediately clarified and revealed. The laws of 
logic are simply laws of the operation of perception — nothing more, nothing less. 

The new system of logic is closed. АП present paradoxes — contradictions of 
оле or more of the first three laws — are resolved by the fourth law, which con- 
tains the negation of each of the first three laws. The fourth law is in fact the law of 
the paradox. Note also that the hidden time-three operation, which has actually 
been the application of the fourth law all along. is implied in cach of the fist three 
laws. Identity or nonidentity between time-one and time-two outputs can only be 
established in a time-three operation, The fact that either А or morA exclusively 
exists can only be established by a separate operation which establishes that 

thing else is there. If separation ofA and not-A is not permitted, then А and not- 
А cannot be distinguished. 

Since these laws refer to perceptual operations, one can think of them opera- 
tionally, or vectorially. To close the vectorial system prescribed by the first three 
laws, the opposite or negation of each of the three vectorial statements must be 
present, ie. this follows simply from the definition of what constitutes a closed 
system, vectorially speaking. Since the fourth law contains the negation of each of 
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the first three laws, then the four-law system is indeed closed, and the logician’ 
dream of a closed metalogic is realized. Furthermore, anything which contradicts 
any combination of the first three laws automatically is covered by the fourth law, 
which is the law of the paradox. 

"The new logic works as follows: either the first three laws apply (separation of 
А and nor is permitted), or the fourth law applies (separation of A and nor is 
not permitted). The fourth law applies only to — and in fact creates — a bound- 
ary. The first three laws apply only away from a boundary. 


3. A Physical Example 


Take the surface ofa cube in deep space (Fig. 5). Сай the cube "thing. 
dimensional concept. Call the empty space around the cube "nonthing," a three- 
dimensional nothing or absence of thing. If we are standing inside the cube and 
look at its boundary surface, we cannot find a single piece of that boundary sur- 
face that does not belong totally to the cube. So we can very reasonably proclaim 
that by the first three laws of logic each piece ofthe boundary belongs totally to the 
cube, to "thing." But if in а different operation we are standing outside the cube, 
we cannot find a single piece of that boundary surface that does not belong entirely 
to the space surrounding the cube. So in this case, we can claim by the first three 
laws of logic that the boundary surface belongs totally to "nonthing. 

‘Then in a third operation we can state that, by the first law of logic, each and 
every piece of the boundary surface is identical to itself, and of course we thereby 
identify what was thing with what was nonthing. Specifically, what was thing in 
perception time one and what was nonthing in perception time two have been 
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identified, by all distinction and separation between them being removed, in time 
three. Identifying opposites simply consists of "packing together" two previously 
separated perceptions into a single third unseparated perception. And all we have 
done is apply the fourth law of logic, the law of the boundary. Every single per- 
ceived thing has a boundary, where it both begins and ends its exclusive presence in 
perception output. And at that boundary, the fourth law applies, Thus the law is 
universal. The fourth law defines а boundary 

In fact, in any perception, all four laws are applied. They are applied in one of 
two fashions: (1) the first three are explicit and the fourth implicit, or (2) the first 
three are implicit and the fourth explicit 

There are more examples that have baffled mathematicians and logicians. AIL 
of these are simply boundary statements, i.e., statements involving the fourth law 
of logic. For example: "It is true that this statement is false"; "A line (length) is 
composed of points (nonlengths)"; "In a hologram, each part is the whole." 

Since logicians used only the first three laws, none of these staten 
ceptable or understandable. By the fourth law, there is no problem with these state- 
ments. The first merely refers to the boundary between the operation used to estab- 
lish "truth" and the operation used to establish “falsity.” There is another class of 
operation where neither truth nor falsity exclusively applies — i.e., a class of opera- 
tion which cannot distinguish between "true" and "false. 

"The second statement has long been painful trauma to logicians and founda- 
tions mathematicians. Today foundations mathematicians seldom attempt to de- 
fine line or point. Instead, they simply say: "There is a class of entities called lines, 
There is a class of entities called points. Lines are made up of an infinite number of 
points.” This way, they avoid trying to explain how "length" (line) can be made up 
of “nonlength” (points). 

However, they could easily have avoided the difficulty, and still retained the 
definition of a line as a length, and a point as a nonlength, in the following manner. 
"There is a class of entities called lines. A line is and has length. There is a class of 
entities called points. A point is and has nonlength. We may have a separate per- 
ception that shows nonlength, and another separate perception that shows length, 
Tn yet a third perception which infolds both the first two perceptual character- 
isties, we may say that a line is comprised of points so long as we realize that line 
and point do not separately and exclusively exist in the comprised-of state 

By the same token, we can say that "the whole is comprised of the sum of the 
parts" only if we realize that "whole" and "part" do not separately and exclu- 
sively exist in the comprised-of state, but instead they inseparably and nonexclu- 
sively exist therein, 


4. New Definition of Zero 


То а monocular perception process, multiple presence constitutes absence of 
the exclusive presence of any particular one. Therefore such a multiple presence is 
monocularly unperceivable, and hence becomes a zero to а monocular detection 
process. This allows new definitions of zero, and a solution to the problem of 
nothing, 


making a 
Iransistor Radio 


Consider that a monocular detection process asks the question, "Is there a 
single exclusive thing present in my input?" If the answer is yes, an output is 
generated and perception occurs. If the answer is no, no output is generated and 
perception does not occur. The answer "no" occurs in two fashions: either total 
absence, or presence of two or more simultaneously. For either of these cases, 
monocular perception gives no output, and perception does not occur, ie, the 
absence of perception occurs. 

Now note that the monocular perception cannot tell any difference in the two 
input conditions. To it, there is no distinction between the two conditions. The lack 

ice at all constitutes identity. Thus to a monocular perception pro- 

‘one is identical to condition two when they are infolded together 
condition three. That in fact derives the fourth law of logic. Total absence and 
multiple, unseparated presence are identical insofar as а monocular detection pro- 
cess is concerned. 


5. Einstein's Postulate 


As an example of strange problems we can deal with in а four-law manner, let 
us examine a little more closely one of Einstein's postulates of special relativity. 
Which states that the speed of light is the same for every observer. Let us restate the 
postulate as "every photon is moving at the same speed relative to every particle." 
We can pick any electron in the laboratory frame. Every photon in the frame is 
moving at the speed of light with respect to the electron, by Einstein's postulate. 
Now let us pick any photon. By Einstein's postulate, every electron is also moving 
at the speed of light with respect to this photon. 

Now we ean look at the situation from the viewpoint of the photon. With 
respect to it, every electron in the laboratory frame is moving at the speed of light, 
Which violates the common interpretation that ordinary objects cannot move at the. 
speed of light In fact, three-law logic is violated but four-law logic is not violated. 
In four-law logic, an object can have infinite mass and zero mass simultaneously 
The electron' frame and the photon's frame are rotated orthogonal to each other. 
What we were calling a photon in the laboratory frame, is a perfectly ordinary 
theee-dimensional object in its own frame, which is orthogonal to the laboratory 
frame. The electron (lab-frame) thus appears as a photon in the rotated frame of 
what we previously called a "lab-rame photon." Either an electron or a photon is 
both three-dimensional and two-dimensional simultaneously — in fact, the con- 
cept of separate, exclusive dimensionality only applies afier one or the other dimen- 
sional aspect has been exclusively separated (observed) 

Mass is determined by the resistance an object poses lo an accelerating or dis- 
turbing force. Mass is also tied to three-dimensional objects: ie., it is an L’ con- 
cept dimensionally. A photon, moving at the speed of ight, can neither be speeded 
up nor slowed down; hence in one sense it exhibits infinite mass. On the other hand, 
the photon (which is a three-dimensional object in its own frame) has lost a dim: 
sion in its intersection in the laboratory frame, due to orthogonality. Therefore the 
photon appears as a two-dimensional 12 entity in the laboratory three-space. And 
in that sense, the photon must have zero mass since it is only two-dimensional. By 
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the fourth law, the boundary opposites are identified. Thus at the orthogonal 
boundary of three-space, zero mass and infinite mass become identical. And the 
photon exhibits both zero mass and infinite mass simultaneously because it is an 
entity that is on the boundary of the 12 "mass exhibiting" world, The photon has 
always happily behaved in a four-law manner, even though physicists could not 
‘comprehend its behavior with the three-law logic ingrained in their heads. 


6. Synchronicity of Concepts 


As is so often the case, two persons appear to have derived the new logic simul- 
taneously, myself from perception theory and Hubbard from manifold theory 

Dr. J. Hubbard was one of the scientists who бем developed the atomic bomb. 
His profound work filly substantiates the new logic and the new reality paradigm. 
Dr. Hubbard believes that the system includes language. logic, and the interact 
of life-bearing systems. In short, he believes И includes psychotronies. The rela 
tionship between mind and matter is, like Santilis electric and gravitational fields, 
not mutually exclusive: they are either partially or totally one and the sume thing 
‘According to my research, they are both partially and totally the same thing, ie. 
they are of exactly the same nature totally — a closure of the entire physical 
verse — but only partially intersecting, by a fraction of approximately 10. In the 
same fashion а mind is an entire physical world, but it only minutely intersects this 
physical frame, and then only in a portion of this physical plane. 

Dr. Hubbard has shown that the four laws of logic emerge in the form of set re- 
lavionships, that the single dimension parameter generates the second. third, 
fourth, fifth and up to Nth dimensions of the manifold, by repetitive operations on 
itself. This allows a firm basis for orthogonal intersections of one less than the 
dimensionality of the lowestdimensioned intersector. It provides а firm basis for 
orthorotation and for my approach to psychotzonics 


PRIMITIVE PERCEPTION 


Let us now discuss how we form our concept of objects and their relationship. 
AIL our basic perceptual concepts are essentially built on primitive observation of 
"he macroscopic universe, which is the primary reason that so many final argu- 
ments of philosophers appeal to the “natural man.” ie. to how a primitive 
observer would react to the argument. The very idea ofan object — a perceived ob- 
ject — is conditioned. Everything else we think of is then conceived as some sort of 
‘objector relation between objects. And that is why sets (of perceptual objects) and 
their relationships form the basis for axiomatic logie, mathematics, and physics. 
Set theory is simply the synthesized and abstracted game of elementary perception. 
ofthe macroscopic world. Thus even the most abstruse mathematics forms a part 
of the game of perception and can be applied to perceived physical phenomena. 
This macroscopic, primitive perception is the basis of our concept of objectivity 
and of our physical concepts of "observed" and "observable." But if we examine 
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carefully exactly how we perceive an object in the macroscopic world, we realize that it 
is seen by means of photon interaction. We think of light being absorbed onto the sur- 
face of the object, and then emitted or reradiated from the surface, eventually entering 
the eye. There the photons are again absorbed by the material on the retina. The photo- 
electric effec then moves what are called electro jal that goes to the. 
brain for interpretati 

"What we see as an object has twice undergone interaction with photons of light. 
Furthermore, light itself cannot be detected, only its interaction with matter (in this case 
electrons). Thus the primitive perceptual operations of the human brain are correlated 
one-to-one with photon emission and absorption interactions, usually paired interac- 
tions at the object reality domain. The concepts of object, mass, three-dimensions, and 
observation are directly correlated to the photon-mass interaction, and ultimately to the 
photon-electron interaction occurring in the human retina. 

‘The ideas of boundary, surface, and change in primitive perception thus involve two 
contradictory and simultaneously mixed interactions, absorption and emission, Because 
they are constantly intermingled, primitive perception cannot separate the two. Thus the 
primitive concept ofa boundary consists of a simultaneous duality. Here the object both 
begins and ends. Here opposites are identified. This is the basis for the fourth law of 
logic, the law of the boundary. 

‘The dimensionality and orthogonality (spatially) of the primitive perception process 
are also interesting. Photon absorption constitutes spatial integration fo the photon, di- 
mensionally speaking, e.g., one additional dimension is gained by the two-dimensional 
light wave in turning itself into the three-dimensional mass state. The photon also adds. 
its piece of time to the absorbing mass, converting the mass particle to mass time or space 
lime adding the fourth dimension. Photon emission constitutes spatial differentiation, 
dimensionally speaking. One spatial dimension is lost by а little hunk of three-dimen- 
sional mass turning itself into a two-dimensional wave. Going from outside the object 
toward the inside (to track along with photon absorption), the boundary marks the end of 
the two-dimensional wave region, so the object (or, more precisely, the interaction re- 


gion) is spatially two-dimensional on the ouside, and spatially three-dimensional on the 
inside. It also occupies the time dimension on the inside, but not on the outside. (This 
directly accounts for a difference in the spacetime inside and the spacetime outside, and 
that is why mass may be regarded as a curvature or change in spacetime, in general rela- 
tivity) 

Going from inside the object toward the outside, the boundary marks the end of the 
spatially three-dimensional region and the beginning of the spatially two-dimensional 
region. So the object is now spatially three-dimensional on the inside, spatially two-di- 

sional on the outside, The inside now does not occupy the time dimension, while the 
emitted (the outside) does. So on the boundary, one spatial dimension is gained 
and one spatial dimension is lost going out Time is gained going in and lost 
going out, by the mass absorber-emitter. 

Gain or loss ofa dimension is accomplished only by orthogonal rotation betweer 
thogonal spatial frames. Photon absorption constitutes orthogonal spatial rotation one 
right angle tum into the laboratory frame, while photon emission constitutes orthogonal 

ight angle tum out of the laboratory three-space frame. 
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"This constitutes the observation process (primitively) per se, and this is what is 
hidden in Einstein's postulate that the speed of light is the same to every observer. 
Every observer goes through this same process. Furthermore, rotations ortho- 
gonal to а thtee-space frame are orthogonal to all three-dimensional spatial 
physical entities in that three-space. As Einstein himself once pointed out, velocity. 
can be regarded as simply the measure of rotation of an entity in a higher dime 
sional space: thus an orthogonal turn is а fixed velocity. Since light is orthogonal to 
the entire space, then the speed of ight is the same to every observer in that space. 

While Einstein was apparently speaking of regarding the velocity of an object 
as а measure of its amount of rotation toward the time axis in four-space (from the 
direction of its velocity vector in laboratory three-space), it can also be regarded as 
rotation toward a fourth spatial axis in a five-space (four length dimensions and 
‘one time dimension, all orthogonal). If one checks this, one will see that the pro- 
jections in three-space are the same; ie.. to the laboratory frame observer, there is 
то difference observable, Thus the photon interaction may be modeled as or 
rotation of an entity spatially in a five-space 

To the laboratory observer, this orthorotation constitutes pure dimensional 
integration and dimensional differentiation, and it constitutes or creates an object 
їп the first place. The concept of object a priori involves the photon interaction as 
stated: if the photon interaction is not invoked, then the existent entity does not 
exist as а three-dimensional object at all, in the primitive sense. Outside this primi- 
tive process (dimensional integration and differentiation imposed upon the same 
region, which constitutes an object), all exits in the Omega nothingness void, with- 
out frame or form, 

Ultimate reality (specifically, action) is dimensionless in the objective sense; for 
the objective sense exists only after an operation has been imposed. A quantum it- 
self is lengthless (and bas no exclusive energy, time, or momentum) until dif- 
ferentiation is imposed upon it. Only after a quantum of action is fissioned does 
there exist a discrete piece of (ch time, energy, mass, momentum, 
ete. 1 have already shown that perception itself can be modeled in terms of ation 
quanta fission and fusion, and that most of the basic laws of physics can be derived 
from that model. (See my Quiton/Perception Physics.) Fission and fusion of action 
quanta involve orthogonal rotation between orthogonal three-spaces sharing the 
same fourth dimension (time) in common. The words change, interact, local 
superpose. operate, move, oscillate, act, cause, and determine are only а few of the 
words used in physics to conceal the basic occurrence of orthogonal rotation in 
higher dimensional space. 


Finally, it should be stressed that i, the square root of minus one, itself consti- 
tutes an orthogonal axis, hence an extraspatial dimension. The addition of this 
quantity to electromagnetic theory allowed the resolution of formidable problems, 
and led to the direct formulation of electromagnetic theory. Thus electromagnetic 
theory already includes higher dimensionality and orthogonal rotation in hyper- 
space. In that sense, inductance and capacitance are merely vector statements of 
amounts of rotation, one in a positive direction and the other in a negative direc- 
tion, toward an orthogonal axis in higher dimensional space. 


The forming (beginning and ending) ofa three-dimensional spatial object con- 
stitutes a time differentiation invoked on four-dimensional Minkowskian space, 
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ie, the process of observation or detection itself involves 
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dimensionally speaking. This process is accomplished by orthogonal rotation, and 

the very concept of an object that has been observed, detected, or perceived 

implicitly involves this time differentiation invoked on a four-space. 

Velocity also represents а statement of the switching of time into length, and 
length into time. It is therefore a measure of rotation of the spatial three- 
dimensional frame, as Einstein pointed ош. By this switching (orthogonal rotating. 
orthogonal flipping) of the chopping of time or beginning and ending of a small 
piece of time, we create a little delta T, just as we do each delta L for an object. 

Ви the photon interaction process is monocular, Each photon must attack 
matter individually, and live or die in the process. Each photon born rom matter is 
also bom independently. Thus the primitive observation process is monocular 
Since й is totally in one-to-one correspondence with photon interaction that is 
monocular. Thus the observed world is monocular, quantized, discretized. Because 
ofthe particular one-to-one correspondence between our primitive concepts and а 
Single interaction, we can conceive the world in no other fashion, unless we change 
the very basic factor of one-to-one correlation. This in fact has already been done 
for physics by Everett, whose theory of the universal wave function incorporates 
multiple simultaneous observation, and hence direct insight beyond the limitations 
of the monocular correspondence to the photon interaction, Му theory does the 
same thing in the fields of logic and mind. 


TWO-SLIT EXPERIMENT 


‘This experiment is fundamental to all of modern physics. Feynman, Nobel 
prize winner in physics, has stated that no physicist understands this experiment 
and that it cannot be explained by any classical means. The reason is that it cannot 
be monocularly comprehended, i.e., the first three laws of logic cannot explain it. 
‘The fourth law can and does. 

In the experiment, electrons are emitted from a source and travel past а doubly- 
slit wall region on their way to a screen. The apparatus is shielded against light. If 
‘one believes that the emitted electron is a little three-dimensional particle, much 
like a tiny baseball, then it should go through one of the slits and not the other. It 
would then hit the sereen at one of the two spots indicated as the expected distribu- 
tion, with a litte scatter from those that chip the edge of the slit а bit. Electrons 
Which do not hit the holes but strike the wall are absorbed. 

We do not get this expected pattern, Instead, the pattern is essentially the same 
as the one we would get if each electron were a wavefront passing through both slits 
at once. However, each electron still strikes the screen in only one point; the dis- 
tribution of these points fits the actual distribution pattern shown. 

This stunned the physicists. They did not believe it at first, so they set up a pho- 
ton gun and hit every electron with a photon as it left the emitter source and started 
over toward the two-slit region. That is, they determined precisely when а little 
electron was on the way, and the fact that it was like a tiny baseball and in just one 
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place. And this time the electron only went through a single slit, and it gave the ex- 
pected pattern afterall. And when the experiment was repeated and only a frac- 
tion of the electrons were hit with photons, then a mixture of the two pattern 
emerged, 

I is simple to describe the results mathematically, but no one has understood 
why things happen as they do in this experiment. The principle of complementar- 
ity evades the issue. This principle is simply a monocular statement dealing with 
one aspect ofthe problem at atime, with the determined. exclusive, monocular past 
‘only. It does not apply to the present or to the future, If we think in terms of the 
present, then the third law of logic is violated and the fourth law applies. The two 
States, two-dimensional wave and ihree-limensional corpuscular, both exist simul- 
taneously but nonexclusively im the present. Thus in physics terms, the entity 
becomes nonobjective (nonspatial), probabilistic and undetermined, and this is 
automatically a wave concept, Le. since waves are not confined to one place and 
determined or localized, they may exist in the nonconfined, nonlocalized present. 

Note that photon interaction must be excluded whenever the so-called quantun 
effect is exhibited. If photon interaction is invoked. classical reality emerges. Pho- 
ton interaction creates classical objectivity. Photon interaction is a time-dif- 
ferentiating operator imposed on [77 four-space. Specifically since light carries 
time, photon emission from an entity strips away T from the L°T nonobjective 
entity, converting it to an 1/ or spatial object. 

The very concept of an object comes from primitive perception’s one-to-one 
correspondence with photon interaction. After photon interaction, the first three 
laws of logic apply to an entity. Before photon interaction occurs, the fourth law 
applies. In the fourth-law state, the time portion of an entity can interact with any 
number of time portions of other fourth-law entities if the time aspects of all of 
them coincide. 

А free electron born and released at the emitter is four-dimensional (LT) ший 
it is struck by а photon, after which it is three-dimensional (L) When the 
wavelength of electron and slits is specified, we have actually specified the time 
interval stripped out ofa dEdT quantum in each quantum of fundamental change 
occurring. Perfect time synchronization accomplishes or constitutes orthogonal 
rotation. So ifthe length (width) dimension of each slit is very close to the wave- 
length of the electron, the time aspects of both slits will interact with the time as- 
pect of the fourth-state electron if all three are brought into time phase simultan- 
ously. If the slits are made much larger, this interaction will not occur. 

"When the electron interacts with both slits timewise, this will constitute a part 
‘of the past history of the electron to all future interactions or interaction possibili 
ties. But since the interaction with the two-slits was not in the past (i... selected or 
determined), then that interaction itself is a part of the present and future prob- 
abilities chain. In physics, probabilities propagate forward in time with absolute 
causality until a monocular selection is made. Thus the fourth-law interaction is 
propagated forward with absolute causality and significantly affects any future 
interactions. And apparently vice-versa. John Wheeler has just shown that, in at 
least one sense, whether or not the emitted particle in the two-slit experiment has 
interacted with one or both slits can be selected after it has occurred. As is well 
known, the pattern of projection forward of this fourth-law interaction may be 
quite simply calculated from ordinary trigonometry. For an excellent discussion of 
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the two-slit experiment, see Richard P. Feynman, Robert B. Leighton, and 
Matthew Sands, The Feynman Lectures on Physics, Vol. 1 (Addison-Wesley, 
Menlo Park, Calif, 1963), pp. 37-1 and 37-12. 

When the electron hits the screen, it encounters a region of varying time oscil- 
lations of the orbital electrons around the individual atoms comprising the screen. 
Thus the exact location of the orbital electron in the screen which will first pre- 
cisely time-synchronize with the election wavelength approaching the sereen in 
four-law form will vary. Thus the place where the electron hits the screen is vari- 
ably selected along the screen, The time distribution pattern of the approachi 
electron is recovered when the time distribution of the number of electron hits per. 
screen length is plotted. 

So one can build gadgets to cause four-law enti 
simultaneously in time, even though the entities are normally thought of as being in 
different spatial locations when in the three-law state. And one can deliberately 
select the type of interaction to occur, four-law or three-law, simply by controlling 
photon interaction. The two-slit apparatus itself is a paranormal, psychotronie de- 

"This is the explanation of the two-slit experiment, which, according to Nobel 
prizewinner Richard Feynman, no one understands and which, according also to 
Dr. Feynman, contains the total mystery of quantum mechanics and the only 

ery of quantum mechanics. The reason the two-sit experiment has not been 
understood is that the answer to the paradox was not present in the first three laws 
of logic. It requires the addition of the fourth law to explain the experiment 

‘And all fundamental particles — photons, neutrons, protons, electrons, etc. — 
exhibit the same behavior. So things, nothings if you will, can be processed in the 
ltiplistic two-states-identfied-as-one-so-no-single-exclusive state, as virtual a 
unobserved entities. In the mulliplistic state they can be amplified, recorded, put 
‘onto tape, modulated onto RF signals, etc. And by our ordinary, objective, three- 
law science nothing is processed. And nothing indeed is what is there — a very 
special, structured, detailed, virtual set of nonexclusive, hidden-variable nonthings 
that is part of the new reality existing in the framework of the new four-law logic. 
In fact, this processable, structurable, nonobjective reality exists outside objective, 
three-law spacetime and is the basis for all psychotronic phenomena, 

То our present monocular detection devices and monocular theory, such 
mulliple-state entities are unobserved and hence are zeroes. They are pure vacuus 
pure space, pure nothing, pure emptiness. But they are very real indeed, and they 
do physically exist, but multiocularly rather than monoculasly 

The importance of the time interaction in explaining the two-slit experiment 
was noted as early as 1957 by Charles Muses in his introduction to Jerome Roth- 
Stein's Communication, Organization, and Science (Falcon's Wing Press, Indian 
Hills, Colorado, 1958). Muses pointed out that the celebrated wave-particle para- 
dex remains a paradox only so long as the chronotopological phases of the 
phenomena are left unrealized in the analysis. The entire foreword by Muses is a 
remarkable document that analyzes the structure of time itself. 
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Fig. 8. Photon quenching of the paranormal 


A crystal set — the tuned circuit 


А crystal set, the simplest form of radio receiver, is 
the first stage of our radio. It can operate entirely on 
its own as a radio receiver, even if no further stages 
are added. 


‘As we have read on page 6, an aerial picks up all the 
radio signals (the radio frequency carrier waves) in its 
path, But we need only signals of a certain frequency— 
those sent out by a particular transmitter. We therefore 
need some sort of filter to allow only one radio station 
to be received at once. A tuned circuit is this filter, 
because it can be tuned to any frequency we want, and 
can select one of the many radio frequency carrier 
waves reaching the aerial. 


A tuned circuit consists of a coil of wire and a tuning 
capacitor. On the opposite page you can sce а circuit 
diagram for a tuned circuit, and beneath are shown the 
actual components—a coil and tuning capacitor. 


The particular radio frequency waves which a tuned 
circuit selects depends on the number of turns of wire 
оп the coil and the ‘value’ of the capacitor, Since it is 
inconvenient to keep changing the number of turns of 
wire on the coil, the capacitor is made with movable 
plates so that the tuning can be varied and the signals 
we want selected, 


PHOTON QUENCHING OF THE PARANORMAL 
(TIME) CHANNEL 


The photon interaction constitutes a time-differentiating operator imposed 
upon 127 dimensionally (Minkowskian reality), which results in the creation of ^ 
dimensionality (objective, spatial reality). Aristotle's three laws of logical thought 
are based on primitive observation, which in tur is in one-to-one correspondence 
то the situation where the photon interaction has been imposed and the time dim 

sion destroyed, resulting in a classical or objective or spatial reality. Hence all our 


present logic, science, and mathematics are based upon this particular arrange- 
ment, As shown by the 1wo-slit experiment, ifthe photon interaction is not allowed 
to occur, a fundamental particle refuses to behave in a classical, objective, spatial 
‘object manner; instead, it behaves in a nonclassical, nonobjective, wave manner if 
the time element interacts with it 

Mental phenomena occupy the same time dimension as do physical phenom- 
ena; however, the spatial dimensions of mental objects do not ordinarily occupy oF 
intersect the spatial dimensions of physical objects. However, the time dimension is 
recognized by physics as objective: therefore, since the mind oceupies at least one 
real objective dimension, it is objective rather than subjective. This suggests a 
model whereby mind is a real LT Minkowskian four-space world, but one whose 
three spatial dimensions lie orthogonal to and outside the ordinary world's three 
spatial dimensions. The mindworld and the physical world then have in comm 
the same time dimension. Dynamic movements in each world (mind and matter) 
result in an exceedingly small crosstalk being projected into the other world, a 
ofa 


crosstalk so small as to be virtual and normally unmeasurable, Establishing or 
fone coherence between crosstalk from a mindworld constitutes the ereati 
biological organism. The crosstalk from the mindworld and a physical structure in 
the ordinary world to the physical world has previously been labeled inception by 
‘me, and a mechanism whereby such a minute psychokinetic effect on matter can be 
amplified to a macroscopically observable level, or even beyond, has been derived. 
‘Thus a fundamental mechanism whereby tulpoid activity (projections from the col- 
terslizing into the ordinary physical world, in а format de- 
her levels of unconsciousness in the race, national 
М ex 


lective unconscious m 
termined by the collectively hi 
‘group, culture, subculture, and personal unconsciousnesses) is developed 
plained, 

Before the intervention of the photon interaction, four-dimensional reality thus 
has а great deal of tulpoid dither riding upon its time dimension as a minute 
modulation. The photon interaction invokes  time-differentiating operation 
stripping away or suppressing the time dimension, resulting in a spatial reality or 
objective reality being perceived or observed, and in the process separating mind 
and body by destroying the only common connection or channel. Because of the 
time-squelching action ofthe photon interaction, we do not see time or the mind in 
‘our ordinary physical observation. Also, we do not see the incessant stream of tul- 
poid activity that bathes the time channel. 

"The time channel is thus the mental channel and the paranormal channel. The 
photon interaction is the destroyer or squeleher of the paranormal channel. Ap- 
parently the squelch effect of light is not linear or constant, but is a variable and a 
function of the frequency ofthe light being utilized. From a synthesis ofa variety of 
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data in diverse fields, the following hypothesis has been arrived at to fit the experi- 
mental evidence: The quenching of the hyperchannel (the paranormal channel or 
the time channel) by photon interaction is proportional 10 the spectral luminous 
efficiency ofthe eye of the average human observer in the interval rom. the infra- 
red to the ultraviolet. Thus the form of the paranormal squelehing effect of the pho- 
ton interaction is given by the operator € where 
€=mET 

d where m is a parameter which varies as some function of frequency. This hypo- 
thesis specifies m over the region from the ultraviolet to the infrared. In other m 
gions of the frequency spectrum, the form of m must be determined by exper 

There are several experiments which fit the hypothesis: 

1. The induction of death and disease patterns from test cells to envi 
ally shielded healthy cells by Soviet scientists." 

2. The invoking of specific tulpa living forms and photograph 
visible state with infrared film by Trevor James Constable. 

3. The visible light revival of appreciable fractions of cells killed with ultr 
Violet light and kept in the dark — dormant, unreprodueing, for up to twenty-four 
hours 

4. Ingo Swann's precise differentiation of the visible ight spectrum (frequency 
gion) where psychic seeing (similar to remote viewing) is blacked out. 

5. The Fox and Miller experiments, in which cell-like protein forms that repro- 
duce (i.e. are "living") are generated when a primeval soup in the laboratory is 
bathed in ultraviolet light and exposed to strong electrical spark discharge (strong. 
bioenergy collections) 

А corollary to this hypothesis is that, under certain conditions, reflected light 
may reverse the effect. Thus the effect ofthe full moon, which reflects a great deal 
of sunlight, с sdiately be appreciated. The effect is to the time channel, 
hence stimulation of this channel stimulates the mental effects. The effects of the 
full moon on romantics, lunacy, and deeper life functions controlled by the uncon- 
scious is grounded in а factual basis. 

Thus there is a very good reason why animal eyes tend to operate very closely to 
the infrared, visible light, ultraviolet region, with the eye usually adapted for the 
visible light region. In the infrared and ultraviolet regions, tulpoid phenomena 
would be readily visible or detectable, and an animal whose eye operated exelu- 
sively in one or the other of those areas would so often be distracted by the mental 
tulpoidal activity that it would prove disadvantageous to his survival against 
animal predators operating in the strongly squelched, visible light region. By the 
same token, animals whose eye operates further into the infrared or the ultraviolet 
than does the human eye are notoriously sensitive to paranormal phenomena 
before their manifestation to human observers, 

The stimulating effect of reflected light, and particularly of light reflected from 
the surface of a planet or of the moon, also concerns several of the common 
practices of UFO investigators. It is common practice to dispose of a sighting once 
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it becomes apparent that a planet lay in the direction of the sighting and was 
particularly bright at the time. However, such an optical condition can in fact serve 
as un initiation point for tulpoid activity to enter the ordinary reality frame. And in 
fact such conditions — and conditions when stars are very bright and twinkly in 
their reflections from the particles of the atmosphere — are conducive to UFO ap- 
pearances, and this should be realized amd taken into account. UFO's in a great 
many eases will be observed to start or come into being from such appearances, 
If we realize that the paranormal channel is the time channel, then the funda- 
mental {wo-slit experiment of physics is itself а paranormal manifestation experi- 
ment. Thus when the photon interaction is invoked, a classical object and classical 
behavior result. When the photon interaction is not invoked, a nonclassical entity 
and nonclassical behavior result. The more interest is taken in a particular 
Tulpoidal manifestation, the more the format is impressed in multiple minds and 
multiple unconsciousness layers and the more frequently the format is tuned in. 
Eventually a repeatedly tuned tulpa can become stable and permanent. Candidates 
for such tulpoids presently on their way to being stabilized are the Loch Ness 
their own 


monster and the sasquatch. Particle physicists may in fact be creatin 
reality by the same process, as suggested by Josephson, 

The process whereby visible light revives cells killed by ultraviolet light is 
presently considered under the term "photoreversal.” It is a moot point whether 
cells are living if they have laid dormant for several hours or even twenty-four 
hours without any cell divisions having occurred. The effect of a given dosage of 
ultraviolet radiation on cells is known to be greater when the radiation is flashed 
than when the radiation is continuous. This has been interpreted as due to a 
thermal reaction following a primary photochemical reaction, since increasing the 
temperature accentuates the effect of flashing. However, I suggest that flashing is 
directly related to the effect known as kindling, where, when the limbic structures 
of the brain are repetitively stimulated, the entire nervous system of the organism 
responds and goes into resonance (seizure). Soviet experiments have shown that 
such flashing of a telepathic sender enhances the reception of telepathic informa- 
tion, In the 1920s and 19305 A.G. Gurvich and his students found that a yeast de- 
tector's threshold of sensitivity to mercury lamp radiation was about three orders 
of magnitude higher than the detectors threshold of sensitivity to radiation of the 
same spectrum from biological material. (For a description of more modern work 
Which may show a violation of the conservation of energy law, see L.L. Regelson, 
А Paradox of Mitogenetic Radiation," edited by H.S. Dakin, translation avail- 
able from H.S. Dakin, 3101 Washington Street, San Francisco, CA 94115.) Regel- 
son's experimental results point to the conclusion that the paradox observed with 
the mitogenetic radiation experiments is a universal physical phenomenon. In view 
of this and. Kaznacheyev's results, the entire area strongly warrants intensive in- 
sation. Regelson's group was actually attempting to find а new solution to the 
п of wave-particle duality, strikingly parallel to my interest in the area. 

imized (Le., where € 


proble 
Those frequency points where the quenching effect is 

goes through a minimum value) are referred to as "magic windows" or "magic 

"windows between worlds.” Acker and Tiller have called ther 

modal points." In the magic windows, energy from one frame or biofield can be 

more easily collected to orthorotate into another frame or biofield, since the rota- 

tional threshold is much lower. There is a window, e.g., between 38,000-40,000 
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PHOTON INTERACTION CREATES OBJECTIVE AND NONOBJECTIVE 
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Fig. 9. Raindrop model of quantized change 


Hertz, which can be stimulated with ultrasonics or electromagnetic radiation. The 
ultraviolet region contains a window, as does the infrared region. Many other 
Windows apparently exist. 

‘Trevor James Constable photographs paranormal phenomena through a filler 
that is open in the IR and UV regions, but opaque to visible light. Thus the filter 
blocks out the strong quenching effect of visible light and looks in two magic 
windows, IR and UV. Constable is thus able to photograph phenomena that are 
not normally detectable. 


RAINDROP MODEL OF QUANTIZED CHANGE 


What does not appear to have been realized to date in physics is that the ph 
ton interaction is the agent that creates objectivity itself, as is clearly established by 
the two-slit experiment. The photon interaction separates spacetime into space and 
time exclusively. An object, being something which occupies space (L). is thus 
timeless. Objects do not exist in time, because the union of an object with time 
constitutes spacetime, which cannot be perceived, detected, or observed 

ly changes in (derivatives of) spacetime can be perceived, detected, or ob- 
served, but not spacetime itself. That with which light has not interacted is not 
objective. This is proven conclusively by the two-sit experiment, upon which all of 
‘quantum mechanics rests. In that experiment, if an electron emitted from the 
cathode and on its way to the tworsit region does not interact with light, the elec- 
ron behaves in а totally nonobjective manner, appearing to pass through both slits 
at the same time. (Actually it goes around both spatial slits in time, and since both 
ofthe slits occupy the same piece of time, the electron can interact timewise with 


if the electron is struck by a photon before it reaches the 
it region, it becomes a "hard, solid little baseball” and quite objective. In that 
case it ean interact with (go through) only one spatial hole because it cannot inter- 
ас in time. According to Feynman, this simple experiment contains the total and 
only mystery of quantum mechanics. Furthermore, it cannot be explained in any 
classical manner. No physicist in the world understands it, altho 
repeated electron strikes on a collecting sereen is quite easy to с 
trigonometry 

Let me now explain what happens to a mass when it is struck by a pho- 
ton, absorbs the photon, and re-emits the photon. First, a mass is an L” object the 
concept of mass is not a funcion of time, but only a function of space. It is thus 
ibree-dimensional, The photon is also three-dimensional, but one of its dimensions 
is the time dimension. The photon, being built of action, is constituted of (MEAT) 
or (LAT) dimensionally 

‘When the photon strikes the mass and is absorbed. ihe (AE) portion is turned 
into mass by orthorotating one turn and becoming L^ dimensionally. The (dT) 
portion is thus united with the spatial mass to give a compound nucleus of space- 
time comprised of МЫТ This compound nucleus ofspacetime is not perceivable. 
When a photon is re-emited, it may or may not be of the same frequency and 
energy as the previously absorbed photon, depending on the absence or presence of 
any other perturbations. At any rate, a small bit of L' spatial mass is orthorotated 
to give an L intersection with the laboratory frame, which turns the bit of mass 
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into a small piece of energy, dE In the orthorotation, a small piece of time is 
bitten off and joined to the dE to give a dEdT = h quantum of action, which now 
constitutes a photon. Photon emission thus strips away the time dimension, leaving 
a spatial object. 

Einstein pointed out that the velocity of an object may be visualized as rotation 
ofthe object in higher dimensional space. Visualized as spatial rotation rather than 
rotation toward the time axis, the velocity of light in vacuum c merely constitutes 
the rotation of a piece of mass by an angle of 90° to the line of motion, in the 
laboratory space in which we visualize the photon (the rotated piece of mass) as 
moving. Thus the photon emitted from the mass is moving at c, the velocity of 
light, because of its orthogonal rotation to the laboratory frame. 

Note that the spacetime compound nucleus has now once again been separated 
into spatial and time components. Time is moving with the photon. And that is why 
time moves or flows at с, the speed of light in a vacuum. Time is carried only by the 
photon, and photon interaction with an object produces that objects п 
through time. If the emitted photon and the previously absorbed photons do not 
have identical dE and dT components, then Mz will be different from М, and the 
ss will have increased or decreased. Considering the photon to consist of 
momentum and length components, Le. (dpdL) a similar diagram can be с 
structed. In that case, ifthe momentum and length components of the emitted and 
absorbed photons are identical, then Ма and М: occupy the same position (M; has 

Vots ate different, then the mass M will occupy a 
position than mass M, and the mass will have moved. 
« by the way, is the simple solution to the age-old philosophical problem of 
change. We simply identify My and Mz, calling them the same object. We cannot 
detect, perceive, or observe the compound nucleus of spacetime in the middle. Thus 
we experience change as a thing becoming something else, but still being the same 
thing. This totally defeats the first three laws of logic. However, fortunately we can 
easily comprehend it since we have developed the fourth law of logic. 

The raindrop model of quantized change is taken exactly analogous to the rain- 
drop model of nuclear fission, as shown in Figure 9. 


KINDLING EFFECT 


GV. Goddard and his associates in 1969 reported a peculiar kindling effect 
generated by repeated, periodic, low-intensity stimulation of the limbic region of 
‘mammaliam brains, A sustained periodic signal input to the brain and central 
‘ous system eventually sets up a cumulative resonance which increases in 
tude until the entire organism is in sympathetic resonance. 

A laboratory rat at first continues to explore its environment in a normal 
manner when it is subjected to kindling. But after repeated stimulation at the same 
intensity, the rat will begin to rear up and its forelimbs will convulse, Eventually 
these bursts of electrical activity induce similar patterns in nearby brain regions, 
amd the threshold becomes progressively lowered. Stimulation progresses to the 
amygdala, to the amygdala on the other side of the brain, to the hippocampus, to 
the occipital cortex, and finally to the frontal cortex. Kindling ean start only in the 
limbic structures. 


While kindling was originally thought to be a model of epilepsy, John Gaito of 
York University has reported that a different mechanism is apparently involved 
since the amino acid, taurine, which suppresses epileptic seizures in laboratory 
animals, does not prevent phenomena caused by kindling. Also, kindling apparent- 
ly causes permanent changes in the neural circuitry. Pulsed repetitions of tele- 
pathic senders have also been shown to increase the reception of telepathic mes- 
sages. Thus the kindling effect apparently applies to the paranormal channel as 
well as to more orthodox transmission channels. (For further details. sce 
"Kindling, once epilepsy model, may relate to Kundalini," Brain/Mind Bulletin, 
Vol. 2, No. 7, February 21, 1977; pp. 1-2.) 

‘The kindling mechanism is a far more general mechanism than epilepsy re- 
searchers have realized. Coherent time collection of bioenergy in one bioframe 
indies" toward the threshold of the next bioframe, which has a fixed threshold. 
When sufficient kindling occurs to reach the threshold, automatic orthogonal rota- 
tion of the kindled bioenergy occurs into the next frame. There it simply con 
tutes the kindling or superposition of the imperceivable subquantum state into the 
perceivable quantum state. This is the mechanism whereby one kind of field ean be 
Turned into another. E.g., thought energy (third biofield) can be kindled into second 
biofield (flux), which can be kindled into fist biofield (electromagnetic energy), 
which can be kindled into zeroth biofield (matter) 


BIOENERGY COLLECTORS 


Good collector mechanisms exist in great variety, in both living and inert sys- 
tems, Many good collector mechanisms exist in the human body. One mechanisn 
that collects bioenergy and orthorotates it into ordinary electrical field with 
appropriate induced currents is simply the electrical current in the human nervous 
system. This is particularly true of the current discharges from and between the 
nerve endings 

Another collector for bioenergy in a living syste togenic radiation 
between the cells in tissue. Taken as a flux, this mitogenic radiation would seem to 
have both a photon nature and а nonphoton nature. The cells, in their membranes 
and fibrous internal structures, are continually collecting and kindling bioenergy 
into electron currents and photons, The electron currents represent collections 
from the virtual state into observable state, and may in one sense be regarded as the 
liting of electrons out ofthe Dirac sea by direct kindling (coherent superposition of 
Virtual state energy into observable state energy). These kindled currents are thus 
superpositions or modulations on the ordinary electrical activity of the cells, fibers, 
and membranes. The mitogenic photons are also produced by direct kindling of the 
Virtual state into observable state, in this case, by kindling virtual state photons 
into observable state photons. 

Spark discharges, such as are used in Kirlian photography. are extremely good 
collectors of bioenergy. In Kirlian photography the film records ordinary photon 
interactions; however, the spark discharge from the finger is collecting and kindling 
bioenergy into ordinary electrical energy (specifically, into electromagnetic field 
which then affects the electrical Пих pattern). Also, bioenergy is being collected 
and kindled into ordinary photons, thus changing the photon pattern being emitted 


n is the 
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Furthermore, those photons being emitted are internally affected by the bioenergy 
that has not yet kindled to observable state electromagnetic energy, but is still 
virtual. Each photon carries the virtual state along in the little piece of time con- 
tained in the photon, and partially collected bioenergy which has not yet breached 
the threshold of observable photons is being carried in each emitted photon. These 
patterns are transferred to the grain atoms by photon absorption when the piece of 
ime of the photon is momentarily added to the mass ofthe absorbing atom, and in. 
turn are continually spread through the emulsion material atoms by the virtual 
photon fluxes of the charges, in both the nucleus and the orbital electrons of the 

So the Ше pattern ofa photographed object is captured on ordinary film — and 
indeed that pattern can be resonated through hyperspace with the object that was 
photographed, regardless of where the object is in the universe 

Note that there are many mechanisms inside stars and planets for the collec- 
tion of bioenergy. We live in а vital, pulsing, living, breathing, bioenergetic cosmos, 
and Ше is everywhere. Patterns of life are riding in the light from the distant stars, 
from our sun, in the neutrino flux from the cosmos, in the graviton Пих from the 
cosmos, in cosmic rays, ete. And so it is small wonder that living cells that form, re- 
produce themselves, and die can be induced in the proper primordial soup of 
nutrients when that soup of matrix forms and chemicals is bathed in ultraviolet 
light (one of the magic windows which contains a greatly enhanced transmission 
factor for bioenergy, hyperspatial energy, life energy), and stimulated by electrical 
spark discharges 

H would be interesting to perform the same type of experiments with concen- 
trated light from distant stars, or with the mitogenic radiation from cell cultures 
using environmentally shielded setups similar to those used by the Soviets in ex- 
periments with the transmission of death patterns. 

Even stranger, bioenergy propagates along deBroglie waves, and so all pos- 
sibilities are modulated by bioenergetic kindling and collection, Viewed in th 
light, Puthoff and Targ's remote viewing experiments actually provided а multi- 
tude of probability paths to the viewer, and these probability paths were indeed 
kindling bioenergy of the distant, as yet unhappened event. The actual event in the 
future contains a great many additional collection kindlines due to the additional 
factors i (such as collapse of the wave functio 
peaking of signal exists on the more probable happenings, and this extra signal 
along certain paths constitutes an increased signal-to-noise ratio in that particular. 
channel. Thus an actual mechanism exists for seeing at a distance and for seeing 
ahead in time. 


Particular note should be made of the рї meson collection mechanism in the 
nucleus of an atom. Each neutron and each proton in the nucleus of an atom is con- 
tinually emitting and absorbing pi mesons, and thereby the protons and neutrons 
are continually interchanging from one to the other by passing along the positive 
charge. This activity produces the strong force which binds the nucleus together 
against the electrical repulsion of the electric forces due to the positive charges of 
the protons. The fantastic strueturings and currents that result provide an elec- 
trical current which can and does collect bioenergy. A skilled psychic with good 
psyehokinetic ability can thus focus on the kindling mechanism inside the nucleus 
and get a signal-to-noise increase of the kindling of his bioenergy in nuclei as op- 
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posed to elsewhere in the material in other collection mechanisms. Several types of 
reactions сап then occur. The protons may have their electric charges extinguished 
due to the extinguishing of the virtual photons producing the electric field on their 
pions. In such case, the atom simply loses its integrity, and some neutrons and pho- 
Tons are emitted from the atomic site into the surrounding material. This type of 
interaction thus locally softens a metal and produces severe heating in localized 
areas, changes in fundamental grain structure, and changes in fundamental charac- 
teristics of the metal 

Il is by this mechanism and similar related reactions that metal bending can be 
and is accomplished by persons such as Uri Geller. The collection of bioenergy by 
graviton emission, absorption, and flux leads to antigravity and other psych 
kinetic effects. These are exhibited in rare levitation phenomena and more fr 
quent poltergeist phenomena. 

The list of collectors could be materially increased, but these should suffice to 
show the importance ofthe effect of coherent time collection, kindling, and ortho 
rotation of one type of fied into another. The collection of deBroglie waves is 
moving much faster than light, and for very slowmoving objects the collected and 
projected bioenergy on their deBroglie waves is moving at essentially infinite 
velocity. This accounts for the fact that Hieronymus observed an instantaneous 
cutoff of his monitoring signals from the Apollo astronauts when their space 
vehicle went behind the edge of the moon. 

Looking over the list of collectors and carriers, itis obvious why even the best 
Farraday shields cannot shield out bioenergy communication. The deBroglie wave 
carrier alone will simply take the bioenergy right through any known substance — 
or more precisely, it will take the bioenergy around the three-space in which the 
barrier substance exists, since deBroglie waves are actually superluminal particles 
im a three-space more than one orthogonal turn away from the observers three- 
space. The implications for psychic healing and psychic surgery are obvious. 


PSYCHOMETRIC EFFECT 


Every mass communicates with every other mass in the total universe, with 
hyperspatial/virtual crosstalk between all parts and all masses. This yields a 
mechanism for psychometry. 

Inside the mass, we have a large number of collector mechanisms, of the types 
previously listed and explained. All objects in the universe are in communication 
"with this object, particularly large or close objects. Those objects that come very 
near or touch the chosen object for a period of time are most influential. 

Briefly, the internal dynamic collector mechanisms of the chosen object perform col- 
lection and kindling of the virtual state; thus each mechanism is slowly changed by the 
influence of other objects in the universe. This is very like the diffusion of heat. The 
chosen object also communicates part of the influx away, normally reaching an equi- 
Tibrium with its surroundings when these surround 
change, appropriate changes are co 
‘of the chosen object, and appropriately diffused away to other parts of the 
‘equilibrium is again reached, 
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Note that the influence of nearby or touching objects is greater than the influ- 
ence of distant objects under normal spatial considerations. In hyperspatial con- 
siderations, however, this is not necessarily true at all, since this chosen object's 
pattern may be tuned in through hyperspace without any loss of energy due to 
ordinary three-space separation distance. In the absence of such hyperspatial 
tuning. distance is a factor, and close objects have a greater signal-to-noise ratio in 
the collection and kindling than do more distant objects. 

Thus an individual or group of individuals in the vicinity exert mental, emo- 
tional, and bioenergetic influence on the kindling being accomplished in the chosen 
‘object. The stabilized dynamic patterns of the localized chosen object thus are 
conditioned and kindled to contain patterns ofthe actions, feelings, and thoughts of 
the individuals around it, as well as the natural events that occur. П is thus a very 
exact record of its surrounding events. 

А psychically sensitive person who touches the chosen object, or 
merely comes near it, enters into a communications exchange with it. His body- 
records diffuse into the local object, and those of the local object diffuse into his 
body. Ifthe psychic is sensitive enough, he can gain impressions from the recorded 
events of the object. This is the scientific basis of psychometry 

А wide variety of data support this mechanism, Psychometry has been 
practiced since earliest times, and is still practiced today. A photograph is particu- 
larly indicative of the person photographed, since his entire record is imprinted 
psychometrically on the photograph. 

Moreover, the entire record of the Earth is still in the earth, in all ts detail. As 
indeed is the record of each star and its planets, riding on the light that reaches us 
from that star, and on the deBroglie waves from it. With operational biodetectors, 
we could easily read the records of the universe. NASA would do well to pursue 
this alternative in its attempt to contact extraterrestrial life, rather than point huge 
radiotelescopes toward the heavens and listen to the kindled static from the stars 
‘The static indeed contains the message, but not in a format in which they are pre- 
pared to look! It is in the virtual state, riding in each photo 

To a psychic who can see the human aura easily, the condition and much of the 
record of the person is in that aura, because the aurie pattern is changed by all ex- 
perience of the body, mind, and personality. Thus a good healer can see the aura of 
the patient, tell if another healer has been in contact with the patient (including 
often recognizing which other healer it was), and can recognize his own previous 
contact with the patient many years earlier. (See, for example, the story of Agpaoa 
as recorded by Sigrun Seuter Healers and the Healing Process, ed. George 
W. Meek, Theosophical Publishing House, 1977, p. 93.) 


ALL MASS IS CHARGED: 
EVERYTHING IS ELECTRICAL 


It is well known that all mass is charged; thus everything in one sense is 
electricity. To examine this concept, let us look again at the electron with its virtual 
photons being emitted and absorbed, which virtual activity creates the electric field 


ofthe electron. In classical theory the electron is visualized as ifit were a itle hard 
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Fig. 10. АН mass is charged: everything is electrical 


spinning sphere: the spinning of its electric field then generates a magnetic co 
ponent. This concept of spin is retained, even though the electron is no longer re- 
garded simply as a litle baseball, 

ош viewpoint, the electric field constitutes steady activity of the emis- 
sion and absorption of virtual photons, and the electron s 
sion or explosion in higher dimensional space. That is, we visualize а fundamental 
stable particle as а precise closure of the entire physical universe, like the Einstein 
Spherical model of the cosmos, Furthermore, we visualize multiple closure; first, a 
very gradual macroscopic closure gives the so-called gravitatior 
Einstein spherical model, and a closure — in the case of an elec 
10° times as quick and small gives the charge closure. This second closure is cor 
sidered to be at right angles to the first. In one direction the second closure gives a 
negative charge, and in the opposite direction the second closure gives а positive 
charge. 

So in this view, spin is occurring in at least four spatial dimensions, not just 
three. It is more of an implosion or explosion into and out of this three-space un 
verse frame. From such a model, we could expect that some startling physical phe- 
nomena might be possible. For example, we might visualize the implosive or ex- 
plosive spin as similar toa vector flux. If these vectors are not precisely antiparal- 
Fel when two like charged particles meet, then а resultant flux vector exists. Since 
spin is actually the quantity action (energy x time, or momentum x length, or n 
x time), then the existence of a vector resultant means that enough action can exist 
to provide a quantum to be fissioned, which yields (creates) physical change. Thus 
such а resultant allows a collision ог interaction to occur. On the other hand, if two 
like charged particles meet and their spins are precisely antiparallel, then no vector 
resultant flux exists. Hence no effective action exists to be fissioned and create 
physical change (collision or interaction). Thus two like charged particles with pre- 
«дышу antiparallel spin ought to run right through each other when they meet, with 
то interaction at all, electrical or otherwise, in complete contradiction to conve! 
tional collision theory and conventional electrical theory which states that like 
charges repel one another. 

Such an experiment has been done, at Argonne National Laboratory, with col- 
liding protons. When the colliding protons have antiparallel spins, they do indeed 
pass right through one another. And there dies forever the old idea of concrete 
Solid, material reality. The experiment is not predictable or permitted by present 
electromagnetic theory or conceptual models ofthe proton and proton interaction 
The experiment is consistent with our dual closure holographic model of the 
verse, however, and is in fact predicted by it 

1n а nucleus, we find both protons and neutrons (except for а single isotope of 
hydrogen, which contains only a single proton in its nucleus). However, these 
nucleons do not exactly maintain their exclusivity. Instead, a proton is continually 
changing into a neutron and vice versa; this metamorphosis is accomplished (а 
theory) by the continual exchange of a small particle of mass containing the posi- 
tive charge. Thus a highly dynamic type of electrical current activity is going on in 
the nucleus. And in fact, this is the only way a neutron can be stabilized in ordin- 
ary matter: when freed fom the nucleus, the neutron is unstable and decays in 
about eleven seconds or so. So even a neutron is continually changing into a posi- 
tive particle, ie. into electricity, when it is in the nucleus of an atom. And around 
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the nucleus, the electrons are in dynamic orbit, so highly dynamic electrical activity 
is going on in the outer part of an atom and also in the inner part, Thus indeed all 
mass is charged and everything macroscopic is electrical. And every physical 
change of a charged particle constitutes a modulation imposed upon its virtual 
photonic activity creating its electromagnetic fiel. These modulations are simply 
coherently collected to breach the threshold of the virtual (third) orthoframe. 
passing into the second orthoframe, then breaching the threshold of that frame, 
and passing into the first orthoframe, which is the frame of the electromagnetic 
field. The electric field is coupled by the dual closure mechanism to the gravita- 
tional field, and also to the mass. The entire mechanism constitutes the coupling of 
the Virtual state reality to observable state reality, and the electromagnetic field 
plays a prominent part in this coupling. Psychotronics is nothing but the extra- 
polation of this mechanism and the formulation of a theory to allow the construc- 
tion of practical devices based upon it. Put simply, psychotronics is virtual tate 
engineering 


A FUNNY THING ABOUT ELECTROMAGNETIC FIELD 


According to the present theory of physics, the electric field is due to the 
continual emission and reabsorption of virtual photons. Let us examine that c 
cept just a little further, because there are some interesting conclusions we can 
make if we are not afraid to take the final conceptual step to the bottom line 
implications 

irst, each ordinary (observable) photon in the universe consists of a litle piece 
(quantum) of nonobservable action. The units of ation are energy times time, or 
МЕ? [mass x length x length/time). The quantum of acti photon is not 
separated into a separate piece of time and a separate piece energy. And also, the 
quantum of action is a fixed, constant size or magnitude, given by Planck's c 
stant fas 


h = 6626 x 10 Joule-second 

All this says is that an ordinary photon has a certain size that is quite fixed, and 
it is made of the substance "action" which is totally nonperceivable and non- 
observable. Only changes in action аге perceivable, observable, or detectable, never 
fundamental action itself. So physics already prescribes a universe п 
action, and that universe has no length, no tin space, 
existence. Yet from it can be taken — by differentiation (which is simply separa- 
tion) — any length, any time, any energy. 

However, only a single quantum ata time changes or is separated. Quanta do 
not superpose. А single quantum can be split or fissioned into, say, a piece of 
energy and a piece of time. We can get as large or as small a piece of energy (i.e, 
change in energy) as we wish simply by adjusting the piece of time accordingly. The 
same type of separation is possible for momentum and length. 

‘The fragments of the action quantum (say, a piece of energy and a piece of. 
time) must then be stuck back together again (e. fused back into an action 
m) to get rid of them, and this particular part of the process has essentially 
nored by physicists. Anyhow, getting rid ofthe fragments (which gave us a 
piece of comparative physical change — energy versus time or momentum versus 

ib) causes the just-completed physical change to vanish. 
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So at its most fundamental level, the entire universe is continually being created 
and then destroyed in sequence. The continual creation of a tiny piece of time and 
then the destruction of the piece of time makes us experience reality or change as if 
же were a pointer moving along a time line. We cannot see time because it is 
continually being destroyed by the change process, the very process of physical de- 
tection or observation itself 

Now if we invoke another kind of change, a virtual change, such that its size is 
always smaller than the actual quantus size, then this kind of change cannot be 
detected, even theoretically. The concept of a virtual change is one such that the 
quantity of action that was changed was deliberately made smaller than the size re- 
quired to throw the switch of detectable or observable change. 

So if we have a virtual photon, itis simply a piece of action whose magnitude is 
always less than A. Here again, we can still get any amount ofenergy change we de- 
sire, merely by adjusting the size of the piece of time associated with that energy. 
‘This then means that the virtual photon is not big enough to breach the threshold of 
quantum change, and so cannot be observed or detected. 

‘And here is the interesting bottom line ignored by most physicists and almost 
ай the pragmatic scientists who run the orthodox establishments. The totally 
unobservable, undetectable virtual photons being emitted and absorbed are con- 
ceived as creating the electric field at the same time as observable physical change 
(ordinary quantum change) occurs. And the electric field, of course, can cause ог 
induce change of sufficient magnitude to breach the quantum threshold and result 
in observable change. The bottom line is this: the virtual state can be collated and. 
collected to sufficient magnitude to breach the quantum threshold and induce 
ordinary observable physical change, The electromagnetic field already does pre- 
cisely this! And if reality can behave this way, as the physicists show, then let us 

Ну accept that and apply it! 
Note that we have now resolved the problem of negative time. The fusion pr 
cess replaces the litle positive piece of time that was formed in the fission process 
А continual stream of such replacements constitutes a continual stream of sub- 
tractions of positive time. Hence this represents a negative time operational chan- 
mel. Many of the equations of physics, e.g., Maxwell's equations of the electro- 
‘magnetic field, should be reexamined with a view to this negative time operation. 
Dirac calculated such an entity, an electron traveling backwards in time, and noted 
that it would appear as a positively charged electron traveling forward in time. He 
thus predicted the positron which was later found in laboratory experiments. But of 
‘even more fundamental importance is that every piece of charged matter in the uni 
verse has such an opposite twin — the well known antimatter concept. So anti- 
matter protons, neutrons, molecules, and physical structures exist. Indeed, this 
physical reality that we normally perceive has its antimatter twin which we are also 

weling backwards as we go. But here again the bottom line is far reaching: it 

that we сап coherently collect the virtual state to produce matter or its 


matter, which after all are nothing but macroscopic assemblages of quantum 


serialization and dematerialization, 


changes, and we can thus get free energy, n 
teleportation, and antigravity by means of special modifications and developments 
of electromagnetic circuits, Each photon carries а small piece of time. And the 
entire virtual state reality is hanging onto that small piece of time as a modulation, 
That is where the probabilities are riding. in terms of the ordinary monocular 
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interpretation of quantum mechanics, all of these probabilities, and all possibili- 
ties, are concretely real and occupy orthogonal universes. Since they all share the 
same single time dimension, there is a time bridge or time channel connecting the 
universes. Each move or change in one of them crosstalks a tir 

‘others. Since it is the photon which carries them, then each photon contains all pos- 
sibilities and virtual states modulated upon itself. Photon interaction thus involves 
the communication of these possibilities and virtual states to the object with which 
the interaction occurs 


EXTINGUISHING ELECTRICAL CURRENTS 


With psychotronics, it is quite possible to extinguish electrical currents flowing 
їп a circuit, or in the nervous system of a biological organism. First, an electro- 
(photon) is used to carry the psycholronic modulation pattern 
which will quench electrical currents, The particular psychotronic pattern is modu- 
ated upon each individual photon, in virtual state form riding upon the time com- 
ponent of the photon, This is totally different from the ordinary scheme of 
‘modulating an electromagnetic carrer; the normal scheme merely gates the rate of 
passage of photons (amplitude modulation), or changes the energy-time ratio on 
Various photons as photons continually are emitted (frequency modulation) 

In this ease, virtual state patterns (probabilities) are added directly to each pho- 
ton, in addition to whatever is done under the normal scheme of modulation. Thus 
the carrier can be electrically very complex or very simple. At any rate, the carrier 
With its psychotronic modulations reaches the target, and photons are absorbed 
continually and emitted continually by the target. The absorption of the photons 
and their modulations continually generate compound spacetime МАТ nuclei and 
introduce the virtual state psychotronic modulations onto the mass's electric field, 
the modulations now riding on the virtual photons that generate that field, When a 
photon is re-emitted, the compound nucleus is split again, and the dT is carried 
away by the photon, leaving behind a changed virtual photon state on the non- 
Temporal mass spatially left in between quantum changes. 

‘As time passes, the virtual photons are more and more psychotronically modu- 
lated by the kindling effect. Eventually the collection breaches orthoframe thres- 
holds and reaches the electro 
field. If the psychotronie pattern is such as to create a positive charge when suf- 
ficiently kindled, the negative electrical charge ofthe kindled electron is simply ab- 
sorbed or quenched from within, so to speak. And in this case no ordinary an- 
nihilation photons are emitted. Instead, the electror 
when its electrical field is quenched, and it simply passes rapidly away through 
matter with no interaction and no damage or heating to that matter. Thus the cur- 
rents flowing in an electrical circuit or im a biological nervous system can be 
quenched, without any other damage to the system, and without any pair annihila- 
tion radiation being produced. 

The UFO phenomena very often demonstrate this effect, and the Soviet Union 
ince weaponized it, 
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А simple way to visualize this process is to imagine the virtual photons of the 
electron as gradually being quenched. With the virtual photons gone, the elect 
has lost its charge and its electric field, and is now a neutrino. As a neutrino, it zips 
through matter with no interaction, and on out into deep space. 

‘This mechanism explains why the electrical circuits of autos, radios, ete. usually 
are not damaged when they are disrupted by the UFO phenomena. Use of normal 
mechanisms to change or eliminate the electromagnetic field seriously disrupts the 
components of the circuits, heating materials, blowing fuses, and melting wires ш 
components, The mechanism described here does none of those things. 

"The weapon aspects are of course formidable. Small transmitters with the 
modulation pattern could be dropped, planted, or fired almost anywhere, and 
‘could be set to disrupt equipment or human nervous systems. Their use in satellites 
is obvious. Small transmitters ofa fixed time-life broadcast duration could be fired 
behind enemy lines in artillery shells. Tactical missiles could carry hordes of such 
small transmitters and drop them along the way deep into enemy territory. Essen- 
Wally everything electrical is vulnerable if radiated long enough for sufficient 
kindling to occur. Powerful radar beams can be modulated psychotronically to give 
them effects at a distance, disabling vehicles, communications equipment, and 
men. Even searchlights can be so modulated. Pavlita's psychotronie generators are 
known to generate deathdealing effects, because he has demonstrated that they can 
kill insects, and he has admitted that men can be killed with generators that are 
large enough, 

An even more radical approach is to transmit the desired pattern directly 
through hyperspace with a hyperspace transmitter, using either a set of triads for 
focusing at a desired spot in normal space, or using a witness to generate form 
resonance with the desired target object, much like one tuning fork kindles another 
of the same tuning into vibration, The witness may be anything that contains the 
pattern ofthe target, e.g., a photo or a model. In the case ofa living organism, each. 
cell contains the blueprint for the entire organism, so a group of cells from the 
organism can be used. This applies to plants as well as to animals 


DEATH TRANSMISSION VIA 
THE PARANORMAL CHANNEL 


As an example ofthe kindling effect and the variability of photon quenching of 
the paranormal channel, some extremely interesting experiments were performed 
by V.P. Kaznacheyey et al regarding the paranormal transmission of death, 
Briefly, two groups of cells were selected from the same cell culture and one sample 
placed on each side of a window joining two environmentally shielded rooms. The 
cell cultures were in quartz containers. One cell culture was used as the initiati 
sample and was subjected to a deadly mechanism — virus, germ, chemical poison, 
irradiation, ultraviolet rays, ete. The second cell culture was observed, to ascertain 
у transmitted effects from the culture sample being killed 
When the window was made of ordinary glass, the second sample remained 
alive and healthy. When the window was made of quartz, the second sample 
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Fig. 11. Death transmission via the paranormal channel 


V.P. Kaznacheyev et al, “Distant Intercellular Interactions in а System of Two Tissue Cultures,” 
Psychaonergetic Systems, Vol. 1, No. 3, March 1876, pp. 141-142. 


sickened and died with the same symptoms as the primary sample. The experi- 
ments were done in darkness, and over 5,000 were reported by Kaznacheyev and 
his colleagues. The onset of induced complementary sickness and death in the 
second culture followed a reasonable time — say two to four hours — behind sick- 
ness and death in the primary culture. 

The major transmission difference between window glass and quartz is that 
quartz transmits both ultraviolet and infrared well, while glass is relatively opaque 
to ultraviolet and infrared. Both quartz and glass transmit visible light. Thus glass 
is a suppressor of the paranormal channel, while quartz is not 

By performing the experiment in darkness through a quartz window, the four- 
law patterns of disease, sickness, or death engendered in the primary sample are 
not extensively squelched by the photon interaction, and these four-law patterns are 
Iansmitted through the quartz window into the second cell culture. Since the 
genetic patterns of the second culture are the same as those of the first, sympathetic 
Tour-state interaction and eventual kindling occur, resulting in the appearance of 
the effects in the second culture. 

Tt is well known that cells also emit mitogenic radiation, including radiation in 
the ultraviolet and infrared regions, Since these same regions ate not strongly sup- 
ssed by the photon interaction, one may hypothesize that paranormal effects 
у be strongly modulated onto infrared and ultraviolet photon activity, and there 
is indeed evidence for such an assumption. In 1950, Western researchers found that 
cells could be killed in darkness with ultraviolet radiation, kept shielded Irom 
Visible light for twenty-four hours or longer, and then if radiated with visible light 
the cells would start reviving by hundreds of thousands even though they had been 
clinically dead. 

Specifically, every cell emits mitogenetic radiation in the ultraviolet twice: 
when it is born and when it dies. The UV photon emitted at death contains the 
exact virtual state pattern of the condition of the cell at death. The healthy cells are 
bombarded with death messages from those that are dying, and this diffuses the 
death pattern throughout the healthy culture, eventually kindling into the same 
death pattern there. 

However, the squelching of the paranormal channel by photon interaction is 
never complete, or paranormal phenomena could never occur in daylight. Hence 
paranormal patterns can be modulated even onto visible light, although only ex- 

Лу weakly. Thus we may speak of the О or sharpness of the paranormal 


modulation upon photon frequencies; Q is extremely low for visible light and may 
be extremely high for infrared and ultraviolet. In the visible light spectrum, it is 


probable that extremely large numbers of near-zero strength paranormal patterns 
are modulated on the light radiation: hence these patterns simply consist of a very 
weak background noise and the kindling effect does not apply. (The patterns are so 
random as to be sel-cancelling in the kindling effect) 
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DISEASE AND DEATH INDUCTION 


ust be involved to disrupt the ordin- 
nee life functioning is inceptive, 


The base idea here is that an active agent 
ary healthy pattern of inceptive life functioning. 
ultimately the bioframes, specifically the first and second, must be distorted or dis- 
rupted. The first bioframe is the electromagnetic field und the second bioframe is a 
psychotronic field. The second bioframe may eventually be revealed as the neu- 
trino field, but this is still uncertain at present, At any rate, it is a virtual state field. 
Virtual state patterns of a disease, for example, are carried in each photon emitted 
by a diseased cell. The life functioning psychotronice components are modulated o 
the body's electromagnetic components. Thus they have an electromag 
carrier, which will сапу the inceptive life function patterns through the photo 
squelching effects of emitted photons in the body 

А host agent such as a germ produces an active agent such as a toxin, The 
chemistry involves the particular compound of the toxin that is disruptive or 
deadly. But chemistry after allis rigorously based on electrical patterns. These 
electrical patterns of toxic chemistry contain psychotronie patterns modulated 
upon them by the germ, and these genetic life functioning patterns are different 
from those of a human cell, The foreign psychotronie patterns are modulated upon 
the human body's electromagnetic patterns (currents) and thus reach the cell 
where they interact by the fourth law in the cell membrane, being demodulated and 

troduced to the cell, and orthorotated in the process into electromagnetic signals 
disruptive to the orderly functioning of the cell. The foreign psycholronie signals 
also jam the ordinary psychotronie patterns being demodulated by the cell in its in- 
ceptive operations from its mind frame or third bioframe. If this jamming is only 
moderate, the cell sickens; it is only disrupted. If the jamming is severe, the cell 
dies 


ilic noise bathing the cell from the cosmos and the 
vonents that largely sell-cancel or balance. The 


iodulated random psychotronic modulations of the ordinary background 
went behave similarly, and thus the normal background simply constitutes a weak 
noise Пих which does not disrupt the inceptive life functioning. In the experiments 
‘of Kaznacheyev and his colleagues, photon squelching was largely restricted, and 
the psychotronie signals from the dying primary culture could go through the infra- 
red and ultraviolet windows in the quartz as virtual state patterns on the mitogenic 
UV photons emitted by dying cells, and be introduced directly into the secondary 
culture. The kindling effect then induced the disease or death pattern after an ap- 
propriate time delay. Thus it appears that there is indeed a fundamental mechan- 
ism by means of which a disease or death pattern from one cell is introduced into 


others. 
I this is true, then an exciting vista emerges for the treatment of hither-to in- 
curable diseases such as cancer. The psycholronie pattern of the cancer cells in a 
person's body could simply be recorded, then phase shifted 180 degrees, remodu- 
lated upon an RF carrier, and radiated back into the body of the patient to cancel 
patterns. Radiation of the body need not be severe at all; even 

will suffice due to the kindling effect. At any rate, the hypothesized 
чо offer a validation of 


the cancers si 
weak radiatio 
mechanism seems worthy of experimentation, and it see 
the practice of radionic treatment of disease 
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DYNAMIC THOUGHT CONSTRUCTS: 
BIOFIELD MECHANISMS 


We will discover later that thoughts and thought objects are real, physical ob- 
jects in their own worldframe domain. As such, thoughts, or thought objects, ог 
Thought constructs can be and are quite functional devices in the thought world 
domain. In that domain, they are as physical as a rock. We will also discover that 
thought energy can be turned into electromagnetic energy by kindling, and can 
even be materialized if kindling is of sufficient intensity. AS an example, thought 

is continually repeated or held in the mind can cause 
physically ill. This is a well-known effect, and such an illness is re- 
lic. However, the mechanism by means of which it is ac- 


erred to as psychosor 
complished is not knot 

‘Actually the mechanism is simple: in the minute electrical currents that run 
through the nervous system, across the cell membranes, through the fibrous con- 
tent ofthe cells, and through the cell water structures, virtual state thought energy 
is continually Kindled into weak electrical patterns, which modulate, shape, and 
affect all the vital processes of the body. Almost all this kindled thought energy is 
from the content of the unconscious mind. Thus the locked-in contents of our un- 
‘conscious minds eventually directly affect and change our bodies for either good or 
Бай, depending on the particular content being kindled. 

‘Small wonder that we suddenly acquired a chemical problem some years ago 
after we were saturated by thousands of hours of pill advertisements on television, 
which directly implanted the idea that certain chemicals such as pain relievers con- 
lain the answer to life's problems, while others such as alcoholic beverages lead to a 

lamorous, active, exciting life. Not only can such material implant suggestions in 
he unconscious for association, but it can also directly condition the response that 
the body itself will exhibit to chemicals and drugs. 

I is now fairly well accepted that there exists a cancer personality and a heart 
attack personality, where the mindset is definitely and causatively involved. Ar 
fiom the Simontons’ work, we see that the mind can be effectively used in conjunc- 
tion with other therapy to reverse cancer, even terminal cancer. But unfortunately, 
by and large Western medicine continues to rely on mechanics and chemicals. ES- 
sentially the patient is viewed as a mechanical apparatus and а chemical factory 
that is damaged, polluted, or out of sorts, and treatment consists largely of 
mechanical intervention (such as surgery) or chemical intervention (such as ам 
biotics). Medicine continues to be a science of the reparation of damage or mal- 
function. It is the science of disease, not the science of health. 1 do not advocate 
abandoning the medical practices that have proven effective. I do advocate the 
augmentation of such measures by all the mind measures available. In fact, 
ical science ought to be vigorously pushing forward into fields of psychic 
healing, psychotronics, radionies, ete 
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А crystal set ~ the crystal diode 


After the tuned circuit has selected the particular 
carrier wave frequency required, the audio frequency 
signal which it carries must be extracted from it, The 
crystal (sometimes referred to as a diode) is a simple 
device that does this by allowing current to pass only 
опе way, It is used in the crystal set as a ‘detector’, 
The action is a complex one, but we can simply say that 
it detects from the radio frequency carrier wave the 
electrical waves of the same frequency as sound (audio) 
waves and which a loudspeaker or headphone can 
convert into sound. 


On the opposite page you will see a circuit diagram 
showing the tuned circuit mentioned on the previous. 
page but with the symbols for the diode and the ear- 
piece included, With the addition of the aerial and earth 
symbols, we now have a circuit 


liagram for а complete. 
working radio set, 


Also illustrated are а typical earpiece and a crystal 
diode. 


RADIONICS 


In ancient development systems it was well known that the mind itself was a 
functional device, and that thoughts and thoughtforms could function as devices, 
influencing and affecting other minds and physical material. It was also under- 
stood that the thoughtforms had to be crystal clear and very stable, This de- 
manded a great deal of practice in concentration. Eventually it was found that the 
stability of a physical form or device could materially assist the mind in maintain- 
stability. In ancient times many such devices were used: the dowsing rod, the 
crystal ball, the string-and-weight psychic pendulum, ete. 

In the last century it was discovered that electrical devices could be used as 
Tuning assistants. This led to the development of radionies, the name being in- 
spired by the new electricity and magnetism discoveries, and particularly by the 
discovery of electromagnetic radiation. These radionics devices had a distinct ad- 
vantage in the degree of precision they achieved in the tuning of the inceptive 
cyborg (operator's mind linked with the actual device through hyperspace). Ten 
resistors could be staged to give an otherwise almost unobtainable degree of 
accuracy amd precision to the inceptive tuning. The use of variable resistors al- 
lowed rapid change of resistance, and thus rapid change of the overall cyborg 
tuning, and the ability to scan precisely in hyperspace, say, the emanations from a 
patient. In the hands ofa skilled operator, such a device was offen much more 
accurate than the finest medical test equipment available today, and infinitely 
cheaper and faster. In addition, such testing and diagnosis added litle or no dis- 
tress to the patient, This weird new radionics presented a formidable threat to the 
orthodox medical establishment. In the U.S. at least, the dogmatic medical estab- 
п this potential threat to ils hitherto unchal- 
lenged domination in the field of medical treatment. Its inquisition and purge was 
made easier by the fact that many charlatans also leaped into the lucrative field, 
having little or no actual diagnostic ability, and prescribing meaningless amulets 
and placebos for seriously Ш patients. Also, the strangeness of radionics, such as 
the ability to diagnose illness from a drop of blood drawn from a patient thousands 
of miles away from the diagnostician and the radionies device, alienated many 
members ofthe medical profession who sincerely believed that no such diagnosis 
was possible, and that all such psychic demonstrations were frauds. Furthermore, 
the results, either diagnosis or treatment, were not usually repeatable by ordinary 
physicians and investigators since the psychic skill ofthe operator was directly in- 
Volved. Organized medicine of course did not recognize the ability ofthe doctor to 
mentally or psychically intervene in the patient's illness, and so such practice was 
regarded as fraudulent and banned by the medical establishment, 

The radionies practitioners were hounded into court, prosecuted, and con- 
Усе of fraud and of practicing medicine without a license. Several prominent 
radionies pioneers were actually hounded to death, Wilhelm Reich and Ruth 
Drown being the two most prominent examples. What could have been a great leap. 
forward in medical science in the U.S., and the beginning of the development of 
psyehotronies, was crushed by the power, ignorance, and bigotry of orthodoxy. To 
"his day U.S. radionics has not recovered, and U.S. radionies practitioners are a 
rare breed, largely underground, who perform their experiments in suspicious 
secrecy and have only lately begun cautiously emerging from obscurity, В 
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land and elsewhere, radionies survived and flourished, and today one can legally 
receive radionies treatment in England, 


PSYCHOTRONIC DEVICES: 
A SIMPLE SPACE (QUITON) AMPLIFIER 


It is possible to speak of the smallest piece of nothing, that we will call a 
"quiton." It does not monocularly appear as a perceived thing. Quitons are pieces 
of action, in which dEdT > Wv4*pi. Quitons are virtual entities, and very small 

Collection of a sufficient number of quitons results in breachi 
that a thing results. To superpose quitons (EdTs) must be of the same magni- 
tude and time coherent. 

Thus in any situation involving a particularized nothing. collecting enough 
pieces of that nothing eventually exhausts the nothing set and reaches its bound- 
ary, whereupon it is а thing. This is really not different from collecting all non- 
dimensional points in a particular sequence and finding we now have a one-dimen- 
sional line segment, or collecting all the pieces of spacetime warp in a particular n 


a threshold, so 


gion and discovering that we have now à mass. 

А device can easily be constructed to process dual natured or binocular entities 
(quitons), which are monocularly zeroes, while excluding monocular entities. Thus 
we can build a space amplifier or quiton amplifier or vacuum amplifier. Two 
single-state excluders in a series feed or input to an ordinary single-state amplifier 
or processor in a shielded container. The output is fad into a device which wil 
rotate the dual-state entity or field so that an ordinary field can result. One side ог 
the other of the dual-state output will be exclusively present in three-space. 


TYPICAL HIERONYMUS DETECTOR 


The Hieronymus device, patented by Thomas G. Hieronymus in 1949, is one such 
device. It has an optical front end, а prism which passes waves and does not admit pur 


cles. So a wave entering the front end will go through the prism and be refracted at an 
angle that depends on the frequency ofthe wave. Inside the surrounding box, which acts 
asa light shield, is a small tuner, а little copper rod attached to a rotatable wheel so that 


the rod may be moved through the various refractive angles from the prism. The prism is 
mounted on the box with a thin slit in the wall, so that only а small and narrow field of 
View exists extemal to the box. The tuner rod is wired to the input of a three-stage RF 

nplifier where each stage is separately shielded against light—which is very interest 
ing, because ofa similar requirement in the wo-sli experimental apparatus if the elec- 


ron was to actas a wave. The output of the RF amplifier comes out of the box and ends 
їп a flat сой of wire between two parallel plastic plates. 
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SHIELDING AGAINST EXTRANEOUS LIGHT 
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Fig. 12. Typical Hieronymus detector 


Coming into the box through the slit in the prism, there can be single-state enti- 
ties and dual-state entities or quitons. The physicist does not have а good name for 
а dual-state entity. They used to be called wavicles; today we talk about wave 
packets. But what afterall is a wave packet? It is a three-dimensional bunch of 
two-dimensional waves! So that is where the physicists have hidden the idea of the 
ddual-state waviele today. 

Only single-state waves and dual-state entities or quitons can pass through the 
prism and be refracted at an angle dependent upon the frequency. If we then tune 
the rod into the correct angle of refraction, the refracted quitons hit it, as do the 
single-state waves if their frequency should happen to coincide with the frequency 
‘of the quitons. Now the single-state wave dies when it hits the copper rod; it may 
chip a single electron or two off a copper crystalline grain, but that is lost in the 
thermal noise anyway, below the detection threshold of the RF amplifier. The qui- 
tons, however, simply say "Oh! Now you want us to act like a corpuscular elec- 
tron, and go through those wires and conduction paths. That's all right, that is just 
‘our Fight hand side." So the quitons will go through and be amplified, just exactly 
like ordinary electrons would do. But now it is not electron energy, it is a dual-state 
analog of energy — let us call it anenergy, for analog of energy. (Hieron 
called it eloptic energy, since it could act as electron flow or as optical waves, 
was neither exclusively.) The amplified anenergy will come out in the coil of 
and it will generate field and it is not a magnetic field, and so it cannot be mea- 
sured on normal laboratory instruments. The simplest way to detect the anenergy 
fields is to use the human sensory system, because the human body knew about RF 
energy, frequency modulation, and anenergy long before we had modern electrical 
and magnetic instruments. (The use of anenerey is illustrated by acupuncture, a 
very ancient medical system dealing with the fact that a peculiar type of energy-like 
stuff flows in the body, and in certain points and structures ofthe body. it ean inter- 
act with other energies and fields.) 

Now if we believe we cannot sense the anenergy fields, then we cannot. We can 
turn the entire anenergy detection system in the body off with the unconscious 
mind. The negative psi effect is a well-documented effect in parapsychology. There 
are goats as well as sheep. Some persons do worse on psi tests than chance would 
possibly allow. They are the goats. They exhibit the negative psi effect, for uncon- 
sciously they want to show you that psi does not work, so they use psi effects to do. 
worse than is possible by chance 

At any rate, the human sensory system can get a tingle from the anenergy field 
generated by the Пи сой of wire in the Hieronymus machine's output, What type 
of tingle one gets depends upon one's own type of body sensory tuning. It may feel 
as if the fingers on the plastic plate are in thick syrup. Or as ifthe plastic plate were 
vibrating. Or it may feel greasy in a peculiar way. And the negative person does not 
get a tingle at all 

‘The Hieronymus machine has been built by many persons, and it works for 
those who are not negative. It processes entities that exist in the dual-state, or that 
obey the fourth law of logic. And we can do some almost magical things with these 
dual-state nonthings, these nothings, if we set our minds to it. This is what psycho- 
tronies is all about, 
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ANOTHER KIND OF HIERONYMUS DEVICE 
AND THE INCEPTIVE CYBORG EFFECT 


I thought constructs are actual operational mechanisms, then there should be 
other evidence besides psychosomatic illness and the demonstrated ability of the 
mind to cure certain illnesses. In fact, the Hieronymus device can be used to 
demonstrate this point. 

John Campbell, former noted editor of Analog Magazine, once built an 
Hieronymus device and tested it successfully. Campbell immediately recognized 
that present physics could not explain the functioning of the device. In an ex- 
change with Arthur Young, Young suggested to Campbell that it was the mind of 
the operator that made the device function, and that it was the symbolic form of the 
device that dynamically functioned to make it work. This appeared particularly 
significant to Campbell since he had discovered he could make the device work 
even though disconnected from its power supply. 

So Campbell decided to test this thesis. He carefully drew on paper in black 
India ink a schematic diagram of the amplifier, removed the actual amplifier hard- 
ware, and substituted the schematic drawing. To his absolute amazement, the de- 
Vice worked as well for him this way as it had previously. But from our standpoint, 
such а result is not unexpected and can be readily explained. 

First, I should point out quite strongly that Campbell not only was well-qu 
fied technically, but even more important, he had an open and unbiased mind. This 
of course is quite necessary: the negative psi effect is well known, and the negative 
person is most certainly not going to allow his mind to operate the Hieronymus 
machine, just as he will not allow himself to succeed at dowsing, and so. 

Furthermore, in constructing the electrical schema of the amplifier, Campbell 
was strongly impressing stable thought constructs in his own unconscious, which 
was fully aware of the function of each part of the drawing. And when he con- 
nected that drawing to the rest of the hardware, he understood the function of the 
connection. He thus built in a thought connection from his thought-form amplifier 
1o the hardware in a cyborg device. It then functioned as well for him as had the 
actual device. Campbell had proved that mind and matter may be cyborged into 
‘operational devices. 

Psychic use of a pendulum, a ouija board, a dowsing rod, a crystal ball, and a 
crystal skull are other examples of the use of incepiive cyborg psychotronic de- 
vices, as is the use of radionics equipment of all types. And of course the most out- 
standing example of an inceptive cyborg where mind and matter are linked into one 


functional device is а living biological system. 

Frances Farrelly, working with Arthur Young, took part in an experimer 
using an anci ig а fluted neck. She succeeded in inducing 
fluted ears in a laboratory mouse. The mouse was exposed to the figurine about 
three feet away, and the cage or the mouse was connected to the figurine with a 
wire. Physical objects, such as mice bodies and fluted figurines, are three-dime 
ional channel tuners for orthorotating mind energies. Given firm initiation by a 
talented person such as Ms. Farrelly, а selected grouping of tuners can be reso 
ated to collect bioenergy, and Kindle it into ordinary energy and then into physical 
effects. 
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PROBABILITY: THROW OF A DIE 


‘The fourth law of logic is absolutely indispensable in physics. We use it every 
day and do not realize й in probability, But what after all is probability? Let us use 
a very simple example to get at the answer to that question. Let us use the face of a 
die turned up. How can 1 model that, before the die is thrown? 

Now we can only think by operationalism. To operate and output something is 
to automatically put it in the past. It's happened, it's gone, the moment you do it. 
To perceive an object is to put it in the past. To determine it is to put it in the past. 
To observe it is to put it in the past. There is no observed, perceived, detected, n 
sured, or determined present. That is, there is no separated, exclusive, determined 
present such as is specified by the fist three laws of logic — the fourth law is the 
present, by the way — but in observational physics which deals with determined, 

‘observed рам phenomena, there exists no present. The future has not yet been ob- 
served, so it also is the unobserved. Only the past therefore is the observed. How 
then ean one ever hope to model the unobserved present or the unobserved future? 

IFT look at the problem of the die with one face up, it is in the past. When I see 

it, it is in the past. When I think й, it is in the past. So ifall can observe, think, or 
perceive is the die in the past, how can I ever model it in the future? I's very 

simple! If 1 drive any problem set to its absolute boundary limit, it turns into its 
‘own opposite by the fourth law of logic, by the law of the boundary. So how do I do 
that with this problem of the die? 

‘The problem set is specified by the condition "the perceived die with one face 
up"; this is the most recent past. Now simply find all the most immediate pasts you 
can get to meet the condition specified, and gather them all up together, and they 
ıhenmust turn into and comprise precisely the opposite, the immediate future. In 
tk problem set, I can construct and collect six such pasts, each consisting of the 
perceived die with one face up. So by the fourth law of logic. those six faces up col- 
lected together as an ensemble represent the future and in fact are identical to the 
future. The present, which is simply the boundary between the most immediate past 

andthe most immediate future, was specified by applying the fourth law of logic in 
the first place: the identity of the most immediate past and the most immediate 
future, being binocular, is unperceived, but it is the present nonetheless. So that is 
What probability is — an application of the fourth law of logic, so that the most im- 
nediatefuture can be represented in terms of the most immediate past — and 
physicists and mathematicians have been doing this ever since they have been doing 
physics and mathematics. 
Without the fourth law of logic, there exists no rigorous logical basis for prob- 
ability! So the fourth law is very useful Iaw indeed. We have simply failed to real- 
ize that we have been applying it all along. 

‘The ontological problem can also be solved as follows: to state that “A is no 
is to state that "A is” is not; to absent a presented thing is to first present it; to be 

"hot-being" is a clear statement of the problem. By the first three laws of logic, the 
problem is not soluble. By the fourth law, it is simple since being and not-being can 
be identified. All distinction between present (being) and absent (not being) can be 
lost 
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NEGATIVE TIME 


Negative time does exist and is used in advanced physical theories. Dirac pre- 
dicted an electron traveling backward in time, which would be observed in positive 
lime as a positive charge traveling forward in time. 

‘The application of negative time to philosophy also allows the solution 1o the 
problem of good and evil. In positive time we may consider an act as evil — say the. 
act of a hungry wolf seizing a hapless rabbit and devouring it. In positive time, we 
might say that to the rabbit the act was evil, and to the hungry wolf the act was 
good, noticing in the process that good and evil are relative terms, not absolutes. 
Examining the situation now in negative time, a very strange thing occurs. The re- 
‘mains of the consumed rabbit are regurgitated from the wolfs belly, again creating. 
a living breathing rabbit, and reintroducing hunger into the wolf. Thus the act now 
is beneficial to the rabbit and detrimental to the wolf. 

‘The point is that Allness or Godness is both sides of every coi 
only. Omega Godness exists both backward and forward in time: it must do so iFit 
is do be unlimited, even by time itself. 

Thus to such unlimited allness, every act is both good and evil simultaneously 
‘Thus we can understand how a perfect creator could establish and ordain good an 
evil, for there is a sense in which the two are synonymous. 

However, such insight is a very strong dose of medicine, 100 strong for the 
average stomach. Most persons never seek the Unlimited Godness: instead, they 
seek a good facet of Godness that itself moves forward only positively in time. Thus 
they find a partial image which is limited in and by the flow of ime. By such an 
sumption the biblical phrase "I am Alpha and Omega" is unconsciously translated 
into "I was Alpha and I will be Omega." Thus orthodox Christianity long ago lost 
much of the God-insight originally given by the avatar Jesus. Only those few 
cloistered individuals who still struggle with exegesis grapple with the problem of 
good and evil. The problem indeed has a solution, but the solution involves nega- 
x the fourth law of logic, and an unlimited creator. 


TIME OSCILLATION, 
QUANTUM CHANGE, AND MASS 


not one side 


It is well known in physics that almost all physical theory is time-reversible, 
ie., the equations hold true whether time is positive or negative. 

"This is important in the theory of antimatter. A positron (antielectron) may be 
garded as an electron traveling backward in time. The destruction of an electro 
constitutes the creation of a positron, and vice versa, when we are observing in only 

‘one kind of time. 

However, when we consider monocular quantum change, we realize that time 
сап be modeled as a wave. To have any of the present physical quantities (energy, 
length, time, and momentum changes), a quantum of action must be isolated and 
fissioned into fragments. By this process we get a change in any physical quantity. 
This is fairly well understood in present physics, though not in this exact 
terminology. 
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However, what is not recognized in physics is that a disposal operation must be 
performed to clear away the fragments of one physical change before another can 
occur. The only way the fragments can be cleared away is to fuse them back into 
action atom. Since action itself cannot be perceived (only a change in action can be 
perceived, not action itself) then fusing the fragments into a quantum removes the 
fragments 


This fusion operation removes positive time fragments (and other positive frag- 
ments) and so can be considered a negative time operation. Thus time can be con- 
sidered to be nual monocular discrete erea- 
Чоп and annihilation by the quantum change process. 

In fact, time oscillation may be considered to be the fundamental reality, and 
quantized change its result 

By the complementarity principle, time, being a wave, also must sometimes 
exhibit a corpuscular nature. (Indeed, all virtual state particles are nested within 
the structure of time.) 

‘The Soviet work on time generating force thus is of absolutely Fundam 
portance. What has been released of Kozyrev's work seems to be intentionally 
deceptive and of little value. His real work and that of his colleagues appears to 
have the highest Soviet classification, and none of this material has been released. 

In the West, the only person of note who has grasped the fundamental import of 
lime and time oscillations is Charles Muses. As early as 1958, Muses pointed out 
that there was no mystery in the two-slit experiment if the chronotopological fea- 
lures of the experiment were properly taken into account. Muses also worked out a 
hypernumber structure of time, but its significance seems to have escaped ortho- 
dox physics. Nonetheless, his work has direct technological implications, such as 
terialization and dematerialization of matter, and offers an approach to the 
neering development of actual devices. Since his hypernumber theory of time 
structure also encompasses consciousness, it represents a union of physics 

develops 


oscillatory wave because of its co 


ial im- 


metaphysics оп а common basis, and an approach to the engineer 
of psychotronic devices. 

Western physicists, then, would be well advised to pursue vigorously the idea of 
time oscillations, both theoretically and experimentally. And they would also be 
well advised to examine the hypernumber work of Charles Muses. 

Since mind and virtual state occupy the time dimension, the nested structure of 
time contains the mechanisms for mental-physical interaction and for direct ampli 
fication of virtual state into observable state (or for the dissolution of observable 
state into virtual state) 


MASS IS A TIME-DIFFERENTIATION 


The most fundamental aspect of the concept of mass is that it occupies space, 
i.e. that it is three-dimensional. Mass thus is a time differentiation of Mi 
skian spacetime LT. Applying the fourth law of logic, a thing does that which it is 
and is that which it does. Thus mass is a time-differentator. 

Because of this, we cannot see time, the fourth dimension, although we can see 
17 length, width, and height Because we look through and detect with a mass 
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sensory system, the time dimension is lost in the act of look 
MINET) =L 

and we thus see a spatial reality. Physical instruments also have mass and do pre- 
cisely the same thing. For this reason, ultimately all measurement or detection is 
Spatial rather than spatio-temporal, s is well known in physics 

Note that we do not see or detect total reality, but only a partial differentiation 
‘fit, Thus the position of the materialis view is ironic: in his absolute insistence 
ibat reality consists in only what can be seen, touched, felt, or detected and mea- 
sured with his instruments, he condemns himself to the greatest illusion of all, the 
notion that the outputs of his physical sensory system and his physical instruments 
constitute absolute reality. Also, since the only physical dimension shared by mind 
is time, mind reality is lost in the act of detecting, and hence only phenomena which 
are totally separated from mind are detected 

By the fourth law of logic, the existence in no mind at all constitutes the exî 
ence in each and every mind (nonexclusively). Thus physical phenomena are those 
phenomena that are processed by every mind. We will see that the fourth law 
enables us to deal precisely with mental, physical, and paranormal phenomena on 
that basis (how many minds the phenomena exist in). 


and detecting, ie. 


REALITY IS LIKE AN OPOSSUM 


Reality is like а mother opossum carrying her litle baby opossums on her tail, 
ie. the entire mental-virual state is carried along as virtual constructs, nested 
comfortably in the delta time portions of each photon, In the piece of time that is 
fissioned out of an action quantum to give observable change, there are a mul 
tude of little pieces of time still attached to subquantum virtual state entities and 
hanging on, exactly like little baby opossums hanging on to their mother's tail with 
their own tails. 

‘The world is so built, then, according to physics. And if we include our physical 
model of mindchanges, every possibility in fact concretely exists in that manner, in 
the virtual state, timewise hanging into the time dimension of the detected physical 
world's four-space frame, but spacewise hanging out of the ordinary three-space 
physical universe of objects. So indeed all possible realities, even the wildest and 
the most furfetched, exist in the virtual state 

‘The time channel is thus quite literally the paranormal channel that connects 
the normal spatial world to an infinity of nonnormal spatial worldframes. Only by 
the continual destruction of each piece of created time (by fusing it back together 
with the piece of energy involved, and forming a quantum which is unperceivable) 
are we able to experience physical reality at all, uncluttered and relatively free from 
the vast hordes of infinite realities through which the ship of quantum-change 
physical reality sails. 

Since the electromagnetic field represents a collection of this vast array of reali- 
Чех, then by proper selection (i.e., by coherent tuning) of multiple stages we should 
ве able to select a particular virtual reality channel. And indeed so we can. Any 
scheme for drastically increasing signal-to-noise ratios should be adaptable to such 
а collection mechanism for the detection of bioenergy. 
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another sense, reality is ike a television set with an infinite number of real- 
ls, but only one of which is tuned in at any one time. By adjusting the 
а different reality, including even different physical laws of 
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BIOFIELD CONCEPTS 


To understand the hyperframe approach to fields, we must understand the 
dimensionality of intersections in n-dimensional space. The dimensionality of an 
orthogonal intersection is one less than the dimensionality of the intersector having 
the lowest dimension. One intersector appears radically different to the other inter- 
sector since the second sees only a derivative of the first. It is the total projection of 
an intersector that is "seen" by that which it intersects. 

Hubbard's manifold theory also derives these principles. The "types of reality 
that these other objects appear to be will depend on the types of intersections they 
make with the frame of the observer. 

‘This cannot be stressed too strongly: an observer sees his own 
sections in that frame, nothing else. He does not necessarily see the entire realit 
any object, and if an object is in a [rame that does not intersect the observer's 
frame, the observer cannot detect that object at all 

‘Thus all types of reality are open to reinterpretation in the light of intersecting 
and nonintersecting frames. And to shift dimensions (increase or decrease), all we 
need do is add or subtract additional orthogonal intersections. 


MASS, FORCE, AND 3-D FRAME ROTATION 


It is well known that à moving mass can be considered as existing in a three- 
dimensional space which is rotated away from the line of motion of the mass as 
seen in the laboratory frame. Einstein in fact pointed this ош. 

As the velocity of the object approaches c, the speed of light, the angle of rota- 
tion approaches 90°. From the bottom left figure it сап be seen that a force in the 
laboratory frame, applied to the moving mass along its direction of motion in the 
laboratory frame, only affects the mass in the mass's rotated frame with a pro- 
jected portion. To the laboratory observer, the mass's resistance to the disturbi 
force applied seems to have increased: thus to him the inertial mass of the object 
seems to have increased, ie. if it is harder to push, its resistance to pushing must 
have increased. 

But in the rotated frame, the object mass has not increased. The rotated frame 
effect is why the mass of an object increases to one observer but not to the other. 

When the rotated frame can be rotated to a full 90°, no force applied by the 
laboratory observer can accelerate it further, because the applied force has zero 
projection in the rotated frame where the mass actually is. Thus the mass (resist- 
ance to pushing) appears infinite to the laboratory observer, while to the rotated 
observer it is still exactly the same as it always was, Furthermore, to the rotated 
observer, the force being exerted on the rotated mass is zero. 
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Fig. 15. Mass is Jf-rotation of hyperspatial flux 


smooth, but jittered. 


However, the mass's intersection in the lab frame is now two-dimensional. 
Since only th ional objects can have mass, the object is massless to the 
laboratory observer. So here we have a paradox: zero mass is identical to infinite 
mass. This is perfectly in consonance with the fourth law ог 

"The absence of any single finite mass actually permits two indistinguishable 
solutions: the absence of any three-dimensional mass at all, and the exclusive 
presence of more than any finite mass. The two opposites are identical on the 
boundary case. 

Thus a photon has zero mass because it is a two-dimen 
thee-dimensional objects have mass. A photon also has in 
cannot be accelerated along its direction of travel. A photon is a perfectly ordinary 
hree-dimensional particle existing in a normal three-space that is one orthogonal 
Turn away from the laboratory three-space. 


MASS IS т ROTATION OF HYPERSPATIAL FLUX 


nal object and only 
ite mass because it 


In Figure 15, 1 show that a localized mass is simply the result of orthorota- 
tional Пих ‘out of that localized region. This is a hyperspatial flux, since it 
actually is flowing or rotating in hyperspace. 

‘This Пих is related to the spin of a fundamental particle, and in one sense may 
be regarded as an extension of the concept of spin, Łe., ordinary spin is simply a 
derivative subset of hyperspatial spin (orthorotation between orthogonal three- 
space. 

This Пих does not move through laboratory three-space, but rotates into and 
ош of it, at and for each fundamental particle of mass in laboratory three-space. 
As I point out elsewhere, mass itselfis nothing but the absolute value summations 
of action quantum fission and fusion activity in a localized (fundamental particle) 


spatial region (Quiton/Perceptron Physics). Fission and fusion are orthorotations, 
or hyperflux activities 

Also, if we represent this hyperspatial flux by flux lines (a standard practice in 
Physics), then each line is jittered because of its modulatio iny higher 
quency components. This Пих and the jitter in it play an in part in para- 
normal phenomena. 

Furthermore, the hyperspace flux can be seen in two other ways: (1) as con- 
tinual direct coherent collections of virtual subquanta to reach the quantum thres- 
hold, breaching it and becoming observable quantum change. Thus it should en- 
‘compass essentially all hidden variable th by 

icans of which virtual photons kindle and create electric field and the charge of an 
electrically charged particle; (2) as continual direct coherent collections of mind 
Virtual state subquanta to reach the quantum threshold, breaching it and turning 

to observable quantum change (physical phenomena). Thus all matter is totally 
‘mind and totally alive — inert matter is just nonpreferentally alive, The resultant 
Tux vector in an inert mass is zero since there exists as much flow out as 
vice versa. This totally eliminates the classical dichotomy between mind a 
matter. It also implies that accelerated objects do not have nonpreferential type of 
life, but in fact have some degree of preferential life, since fission and fusion rates 
of an accelerated object are not equal 
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Establishing sufficient pattern coherence in the parts of an accelerated systen 
thus constitutes a preferential tuning between multiple parallel-directed direc- 
tional coherences. This effect can result in establishing a one-to-one correspond- 
ence to and from one of the higher orthoworlds, ie. it can result in a coherent 


circulation between that universe and the specific inert accelerated system. This 
circulation is easiest to establish through magic frequency windows where the chan- 
nels of least resistance exist. This is the basic mechanism by means of which а living 
biological system is produced in and from the appropriate primeval amino acid 
soup in the presence of (a) magic-window induction (such as in the ultraviolet), (b) 
the acceleration of otherwise inert particles (such as is locally provided by lightning 
discharges). and (c) the strong collection of bioenergy to orthorotate it through 
three rotations (as is also provided by lightning discharges). 

H is not accidental that Ме can be and has been created in the laboratory. This 
type of experiment, done by a team of strong psychics projecting intentional bio- 
energy forms, should be able to create specific forms of life. The same type of 
mechanism can occur inside the living body where it can induce psychomatic ill- 
ness. A similar mechanism is probably responsible for the placebo effect, and pos- 
sibly for the body's production of antibodies and the psychic modification of 
enzyme activity, psychic healing, etc. 


JITTER OR DITHER 
MODULATES THE PRIMARY FLUX 


In the continual, virtual, subquantum, orthorotational Пих (crosstalk), rotating 
into and out of a fundamental mass particle, only those components that are coher- 
ent are additive, and only those that add to the quantum threshold and breach it 
become observable quantum change. 

In a given observable quantum change consisting of such coherently adhered 
subquanta, time is produced by fission of the quantum of action, АП remaining 
statistical Subquanta which have not collected to the threshold level are virtual sub- 
{quanta of action possessing unlissioned, unseparated time. These virtual subqui 
ta, which themselves are dynamic and gradually collecting and superposing to var- 
ious degrees and at various rates, are attached to and exist in the dT interval pro- 
duced by fission of the action quantum. Thus each and every piece of ime con 
dynamic, nested, virtual subquanta. Time in observable changes may thus be said 
to possess an internal dynamic structure filled with such virtual subquantum 
mental, neutrino, and photonic entities, 

‘At any fission time, the degree of superposition of each of these nested entities 
is highly variable and depends on the whole past collection history, which in tura 
depends on all Mux components of the proper frequency that have been arriving 
from all the orthoframes 

Thus virtual-mental entities cohere frequency wise until they breach the 
quantum threshold and discharge into observable quantum change. It is much like 
the accumulation of a static charge until sufficient potential is reached and a spark 
occurs, discharging the accumulation of charge. The same sort of relationship 
exists between virtual-mental state and observable state, The only difference is that 
Virtual-mental state accumulates by frequency or time phase. 
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Since present physics is entirely localized, local observations cannot have take 
into account distant m frequency events in the laboratory frame, or 
natching-frequency events in orthogonal frames. To the localized particle of mass, 
the precise moment a particular subquantum superposition of given frequency will 
superpose to the threshold and turn into quantum change is therefore not predict- 
able, Since the remote causes cannot be accounted for, the local effects cannot be 
time-ordered, 

‘Therefore at the quantum level, the physical change is totally statistical to а 
nonocular observer. This accounts for the fact that the quantum world is statistical 


à given fundamental mass particle has a structure of physical as- 
pects, e.g.. mass, spin, locality, frequency spectrum, switch rate, strangeness, ete 
AIL of these may be expressible in terms of orthorotational concepts, although not 
all of them have yet been so worked out. Muses has already pointed out that some 
of the present quantum numbers are actually hypernumbers, And just as v/—T, the 
first hypernumber, is an orthogonal rotation, so are the other hypernumbers. 

At any rate, one may regard a fundamental particle as simply a complicated 
three-space tuning pattern existing in the orthorotational crosstalk flux between 
orthoframes. This pattern may also be said to consist of sets of frequencies, since 
ach orthorotational Пых line has a frequency of in-out-operation, Thus each 
fundamental particle is a set of tuning frequencies in the Пих. A stable particle is a 
stable spectrum comprised of sanding waves. An unstable particle is an unstable 

е standing waves, which account for the duration, and some 
mot-quite-standing waves, which account for the excited state or degree of instabil- 
ity of the object. 

On each Mux line, orthorotational flux lines exist, constituting jitter or dither. 
Also, every fundamental particle is a tuning. It both tunes and is the result of its 
tuning, ie.. by the fourth law of logic it does what it is and it is what it does. Since 
tuning allows frequency communication between orthoworlds, then free-energy de- 
vices are not only possible but are practical. So are dematerialization-materializa- 
tion devices, teleportation devices, devices that heal or Kill, and anticancer devices. 


THE UNTOLD STORY OF QUARKS 
We hear so much nonsense about the objectivity of science that it occasion 
seems necessary to debunk the sacred cow. In fact, the quark story is a prime 
example. 
In 1910, Millikan made his famous oil drop experiment and determined the 
charge-to-mass (e/m) ratio ofthe electron. By multiplying this ratio by the mass of 
the electron, the amount of charge on the electron might be computed. Thus was 


born the idea of a constant amount or quantum of electricity, the fixed charge on 
ап electron. Millikan received the Nobel prize for this famous experiment. 

‘Actually, Millikan himself did not originate the experiment. One of his bril- 
liant graduate students, Harvey Fletcher, first conceived the idea. Millikan be- 
came interested after he saw what a stir the results were creating, and he accepted 
the Nobel prize without sharing the credit with his brilliant student. Later Dr. Har- 
vey Fletcher was to become the head of Bell Telephone Laboratories und 
ent managerial scientist in his own right. He also is the father of Dr. 
Fletcher, former Chief Administrator of NASA. 
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Incidentally, Dr. Harvey Fletcher is still alive and alert, should anyone care to 
check the story! Nonetheless, it is highly doubtful that this grave injustice to Dr. 
Harvey Fletcher will be corrected. 

But the story does not end there. In the late 1930's, a German physicist named 
Ehrenhaft decided to change the Millikan experiment and use charged solid 
particles rather than charged liquid oil drops. In fact he used red selenium spheres 
of various sizes. Amazingly. he discovered that he could isolate and measure frac- 
tional charges (quarks) at will, and he could even control the magnitude of the frac- 
tional charge isolated on a selenium sphere by varying the diameter ofthe sphere it- 
self 

His work was duly published in scientific journals, and duly greeted with 
derision and hostility. Ehrenhaft himself disappeared during World War Il. And 
there the matter lay. Dogmatic scientists continued to blindly teach the indivisibil- 
ity of the electric charge, Millikan retained his exalted position and Ehrenhafi's 
work passed into comfortable obscurity. And in sophomore physics laboratories all 
across the nation, the indivisible quantum of electricity held full sway, dutifully 
proved over and over by the oil drop experimen 

Then in the 1960's, the particle physicists, despairing because of the bewilder- 
ing new array of fundamental particles that continued to pour in confusion from 
their massive high energy machines, turned again to the idea of fractional charge 
(quarks) to try to make some unifying sense of the embarrassing abundance of 
strange new particles. By choosing three simple quarks, they could unify the theory 
of almost all the new particles. (Additional quarks have become necessary in the 
theory since then.) 

So physicists gradually began to look for quarks, but in the giant, sophisti- 
cated, cumbersome experiments and devices that were yielding all the strange 
articles, not in the simpleton's approach that Ehrenhaft had taken. And they 
could not find them! Try as they would, a quark just refused to leave its tell-tale 
track. But in desperation they kept looking, and kept missing them. 

Then in 1972 а convention of physicists was held at the International Center for 
‘Theoretical Physics in Trieste, Italy. Seven Nobel Prizewinners in physics al- 
tended the convention, whose theme was the physicists conception of nature. Paul 
Dirac, the Nobel prizewinner who had theoretically predicted the positron before 
its discovery, gave the keynote address to the distinguished gathering. 

‘Amazingly. Dirac presented the work of Ehrenhaft to the startled convention! 
He showed some of Ehrenhaf’s data, and then pointed out that Millikan had also 
reported a single measurement of fractional charge, but had discarded it from con- 
sideration because he felt it was probably an experimental error. Dirac remarked 
that it all made him wonder whether Millikan might really have had a quark in that 
single discarded measurement. 

‘The die was cast, and the seed finally planted. In 1977, about forty years after Ehren- 
зай first obtained his quarks, someone finally got around to using solid paniculate 
"er. Researchers at Stanford University tied it out using niobium, and they got a little 
fractional charge on their niobium. So after forty years, Ehrenhaft, who had so long been. 
ridiculed and ignored, was finally vindicated. It had taken the establishment that long to 
check his work instead of dogmatically rejecting it. Yetin none of the articles Ihave seen 
‘on the new discovery has there been а single word about Ehrenhaft, or of Dirac's presen- 
{ation of his work at Trieste. 
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Fig. 16. Einstein's spherical model of the cosmos 


EINSTEIN'S SPHERICAL MODEL OF THE COSMOS 


Einstein's spherical model of the cosmos is a primary example of a holographic 
universe. In such a closed spacetime, each point inside the universe is also atthe ex- 
ireme end of the universe in any direction. Thus the entire physical universe is 
totally outside any of its internal points, and totally inside each internal point as 
well 

‘That is an application ofthe fourth law of logic. The total internal is identical to 

moves one to the common bound- 


the total external. The adjective "total" тете 
ary between the operational concepts of "internal" and "external." At that bound- 
ary, there is по operational distinction between one and the other. 

"The universe closure is not limited to just one occurrence or one rate of closure. 
In fact the universe can then proceed to close again within the same local three- 
space, e.g., a gradual macroscopic closure due to gravity field (or causing it) cor 
stitutes the external universe, and a second extremely sharp microscopic closure 
due to electric Field (or causing il! constitutes electric charge. The two together 
constitute a fundamental charged particle of mass. The polarity of charge is de- 
termined merely by which of two directions the second closure was made in. Con- 
sidering an electron as such a dually closed entity, it is readily seen that the closure 
ratios are all that is being referred to by Feynman's condition. Feyman pointed out 
that any unified field theory must explain why the ratio of the radii of the Einstein 
closed universe and the classical electron, and the ratio of the electrical and gravi- 
tational forces between two electrons, were the same — on the order of 10°. The 
model is also consistent with Santilli's proof that the electric field and the gravita- 
tional field are either the same thing or partially the same thing. In our model, an 
electric field is in fact a highly compressed gravitational field. Proper time 
synchronization should allow fantastic antigravity effects to be realized, and thus 
clectrogravitics has a basis in this model. 


A CHARGED PARTICLE 
IS A DUAL CLOSURE OF THE UNIVERSE 


ial particle having electric charge represents 


It is proposed that each fundam 
verse, The gravitational field closure is slow 


а dual closure of the entire physical 
and weak, and it is that closure which results in the so-called external physical uni- 

It is proposed that all particles participate in this same closure, since it is u 
combined distributed mass that represents or causes the closure, (By the fourth 
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law, "represents" and "causes" becon 
closure is accomplished.) 
There are two directions possible for this gravitational closure: one where 


simultaneous at the boundary, i.e., wh 


avitational masses appear to attract, and one where gravitational masses appear 
to repel. These two directions thus form antimatter closures with respect to each 
other. The G closure where G masses altract is said to be the closure associated 
With а positive time dimension, while the G closure where G masses repel is said to 
be the closure associated with a negative time dimension. The direction of closure 
represents or causes the time dimension's algebraic sign, and vice versa (fourth 
law). 

The electric field (E) closure is strong and fast — on the order of 10° times as 
strong and fast as the G closure. However, its closure is in a direction orthogonal to 
the direction of the G closure. Since all matter is in motion, a slight deviation from 
exact orthogonality actually exists between the G and E closures due to crosstalk 
projection of components from the slight frame rotation involved in the velocity of 
each mass itself. 

There are two primary orthogonal directions for the E closure. One direction 
yields positive charge and the other yields negative charge, for the positive time 
Closure. For the negative time closure, the directions are reversed. 

Such a schema, or version of it, can be made consistent with Santilli's proof, 
Fey criterion, and the observed fact that electricity can affect gravity and 
vice versa (electrogravities) In fact, the electric field becomes a highly compressed 
gravitational field, at nearly 90° from the normal gravitational field. Liberating the 
Compressed gravity in a flashlight battery could accomplish fantastic antigravity 
effects. Ironically, antigravity should be the simplest and cheapest effect ever 
dreamed of, once practical mechanisms for orthoshifting E field to G field are dis- 
covered. 

Since psychetronics and quarks involve more fundamental components of 
electromagnetic field, hyperfields or biofields, psychotronic devices to yield anti- 
gravity should be quite feasible. The undisclosed extensions to Pavlita's psycho- 
ironic generators are thus of absolutely fundamental importance. 

Furthermore, the ancients appear to have possessed psychotronic devices. Con- 
sidering that metals, crystals, and other common materials can be used to. con- 
struct psychotronic generators, and great power is attainable by the hyperchannel 
amplifier effect, it is quite possible that priests of several ancient civilizations 
actually possessed psychotronic devices to lifi giant stones by antigravity, and other 
psychotronice devices to carve the stones like jelly. They may also have possessed 
Psychotroni flying machines which used antigravity for lit and something like 
rocket propulsion for horizontal thrust. А flying machine that gets its lift from 
antigravity might be extremely crude in external appearance, and the use of hyper- 
space for travel would make it rough ordinary 
three-dimensional space. Thus many aspects of travel through normal space such 
as air drag and fineness ratio are of little importance to a psychotronic vehicle. 


neccessary to travel extensively 


ADDING AND SUBTRACTING DIMENSIONS 


Figure 17 shows the relation between total collection (in 
ıl rotation in hyperspace. 


ation) and ortho- 


gor 
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Fig. 17. Adding and subtracting dimensions 


Tools for radio construction 


Simple radio construction, of the sort described in 
this book, requires few tools. Most of these can be found 
їп a normal household toolbox or are inexpensive to 
buy. 


During the building of the radio, wires have to be 
bent into place and sometimes cut to the correct length, 
Some components are joined by P.V.C. covered copper 
wire which has to be cut to size and its covering removed 
from the ends to make the connection. The most useful 
tool for this is a pair of pointed-nose pliers. These will 
also strip the plastic from the wire before the connec- 
tions are made. A pair of wire cutters may also be used 
to cut and strip wire. 


It is possible to buy an inexpensive little tool called a 
‘wire-cutter and stripper’ to do both jobs. A pocket 
knife is useful for scraping the ends of the wire to 
clean them before the connections are made. Sandpaper 
ог the rough edge of a matchbox can also be used to 
clean wires before they are connected. A medium-sized 
serewdriver will be needed for making the connections. 


This radio is to be built on a wooden base, so a few 
simple woodworking tools—handsaw, gimlet, brace 
“and. bit—are also required. 
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Total collection of zero-dimensional points im one direction integrates the 
points into a line (one-dimensional entity). This is precisely the same as if any of 
the points had been the plane intersection of an orthogonal line, and that line had 
now been rotated into the plane. Total collection in one direction is dimensional 
integration, and the collected entities gain an additional dimension, i.e., total col- 
lection constitues orthogonal rotation of the higher dimensioned object into ob- 
server three-space. 

A point can be considered to be, and modeled as, a line in a frame one ortho- 
оп] turn away, and simultaneously as a plane two orthogonal turns away, and 
Simultaneously as a solid (in fact, an entire three-dimensional physical world) three 
orthogonal rotations away. The latter may also be considered to be, and modeled 
as, a mind, or even as an infolded infinite set of minds. The concept does not stop at. 
three dimensions, but proceeds into higher realms indefinitely. However, three 
dimensions plus an orthogonal time dimension are sufficient for our purposes. 

А converse operation also exists. Differentiation consists of a cut in an object 
whereby one single element (ofthe collection the object represents), is separated 
and isolated, so that one dimension is lost. It is like a closure being opened at one 
element. This is the same as an orthogonal rotation of the entity (being differenti 
ated) in a direction departing from observer three-space 

In the Figure, the lower two figures show the collection-is-integration schema 
for higher-dimensional figures, In the lower right figure, we cannot draw the three- 
dimensional object in its orthorotated position in four-space since we have only 
three spatial dimensions in the frame. Nonetheless, the additional dimensions exist 
amd are simple to treat п 


MIND IS OBJECTIVE 


In time differentiating, mass loses the time dimension. Therefore we cannot see 
time with a mass perceiver, but we can see L' (spatial extension). But time is the 
only so-called objective dimension occupied or shared by mind. Therefore we also 
cannot normally perceive mind, because the plate (ime) on which it was sitting is 
lost in the perception process. 

Thus Descartes was both right and wrong. He was right in that monocular mind 
is not present in physical detection output, but wrong in believing mind and 
physical phenomena are totally separate. Time does not exist except with respect to 
between one L’ perception and another, if L' is all that is outputted. Physical time 
is totally relative, totally mental, and exists only in memory. Mind is thus present 
in L'T four-dimensional physical phenomena and is discretized along with time dis- 
creteness in the Heisenberg uncertainty relation аЕйэ= ри 

Tn fact, we can even take the extreme view that time is mind. Because o estab- 
lish a delta 1, a former L^ must be established and compared to а more recent L' 
"The only place the former L" can rigorously be found is in memory. An event, once 
occurred, is in the past and is forever gone to the observer. Only in his memory can 
it be said to exist. But then so is the observation also ofthe most recent 1”. Thus, 
rigorously, observed phenomena may be said to exist only in memory, and there is 
only a past, never a present. Thus a full four-dimensional mind is inseparable from 
perceived physical phenomena, and mind is quantized along with quantum change 
in the physical world. 
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А POWERFUL EXAMPLE: 
CANTOR'S PROOF THAT THE SET OF ALL SETS IS NOT A SET 


Fig. 18. Turning a thing into its opposite 


THE SKIN TRANSDUCER EFFECT: TURNING A 
THING INTO ITS OPPOSITE 
On the boundary interface, one type of field may be turned into another. The 


higher psychotronic field (biofields) may be turned into an electromagnetic field, 
Vice versa. The boundary interface serves as a transfer function mechanism for 


translating one kind of effect into another. Both ends of the transfer function are 


excitonically united in and on the interface 

The Soviet work that measured coherence of cyclic rhythms (heartbeat, breath. 
body electric fields, ete.) in Kulag ificant in this respect. Kulagina in- 
duced electrostatic fields around objects that she moved psychokinetically. Her 
biofield, which is connected through hyperspace to the object being moved, is 
‘orthorotated into ordinary fields at the interface ofthe object. Thus an 
is created, and also a momentum field that causes the object to move by ordinary 
physics 

The Soviet work appears to have established that man, earth, and cosmos are 
psychotronically and coherently linked: that the boundary of an object is a trans- 
ducer coupling internal and external dynamic changes in one-to-one correspond- 
fence; that the transducer effect applies to both living and nonliving systems: and 
that through tuning and resonance, internal patterns can be incepted externally, 
and external patterns can be incepled internally. 


EVERETT'S MANY-WORLDS INTERPRETATION 
OF QUANTUM MECHANICS 


Both mind and matter can be precisely modeled in Everett 
pretation of quantum mechanics. 

Ordinary relativity is interpreted for only a single observer at a time. If you 
believe that you and 1 simply coexist at the same time, then the basis of physics is 
very different from what is in your physics book. Everett worked out what Вары 
то physies if we insist on multiple observers at a time: all possibilities exist and are 
теш, no matter how weird or far out; the world is a single giant universal wave func- 
tion: collapse of the state vector has meaning only to a single observer: the world is 
composed of multiple orthogonal worlds of infinite variety, complexity, and 

xo multiple worlds at a fantastic rate. 


Десе field 


many-world inter- 


strangeness; each world constantly splits 

The many-worlds interpretation, thoug is totally consistent with the 
experimental basis of physics. Most physicists have completely ignored Everett's 
profound and fundamental work; the MWI is a time bomb ticking away at the 


heart of physics. 


SPACETIME CURVATURE IS TRICKY 


Bent and rotated spaces give strange results. A thing in one frame c 


be some- 


thing quite differen in another frame. Just as the mass of a moving object does not 


increase with respect to its own inertial frame, it increases with respect to the ob- 


server's static frame 
What a thing is, is totally relative to the perceiver and his perceivin 
hing in a great many frames. Do you see how nothing can contain. 


frame. lt 


‘ean even be 
everything? 
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‘So we really can turn nothing into something if we are clever. 

We can solve the energy crisis by building free energy devices which simply co- 
here the nonintersecting Virtual-mental energy states and collect them, breaching 
the quantum threshold and yielding real, observable energy. To put it another way, 
we can tap zero-point energy. 

And we can also turn a thought-object into a real, materialized object in this 
physical frame. Or we can dematerialize a physical object, converting it to a mental 
object. 


MULTIPLE REALITIES (MANY WORLDS) 


Figure 16.1 show the particular selection of dimensions I take from Everett's 
many-worlds interpretation of quantum mechanics. Other and more complex selec- 
tions can be taken, but these suffice for our purposes and allow us to complete the 
basic schema for connecting physics and metaphysics in the simplest possible 
manner. The selection and the schema developed thus provides an initial crude 
theory which makes predictions, develops theoretical mechanisms, and can be 
physically teste. 

In the diagram, each three-dimensional physical frame of a 
orthogonal angles to each other is shown by a single line about the plane of the 
bottom, much like the spokes of wheel. The single time dimension shared by 
every one ofthe spokes or thece-dimensional worlds is shown by a single vertical 
line, much like the axle for the wheel and its spokes. 

Starting with the le spoke and going counterclockwise, the spoke worlds are 
numbered with the prime superscript system. The 5 world is ihe normal thee-space 
physical world we all live in and detect; the S world is the first orthogonal world, 
Stc. Each world is also called a hyperspace or bioframe or bioworld and numbered 
consecutively beginning with zero forthe 5 frame. Thus the zero-h hyperspace is 
the ordinary physical universe. 

The first hyperspace is the electromagnetic field. A physical object in this frame 
is seen as an electromagnetic field to the S frame observer. Since its intersection 
With the S frame is two-dimensional, we immediately see that the electromagnetic 
field is a plane wave. Light thus travels at speed e to every observer in the 5 frame, 
because c is or represents an orthogonal rotation. 

Further than the first frame, a three-dimensional object is seen by the S-frame 
‘observer as а deBroglie wave. Since its rotation is greater than 90° with respect to 
the S-frame, the deBroglie wave always moves faster than the speed of light with 
respect to the S-frame observer. 

‘A three-dimensional object in the S? fame isse 
line or force vector, i.e., simply as flux. (Tentatively, th 
area of neutrinos.) 

А three-dimensional object in the S frame is seen by the S-frame observer as a 
spatial point, Le, as spatially dimensionless. It is thus a mental object or a virtual 
Object to the $ observer 

The entire $" frame constitutes a mind or a virtual world. There are an infinite 
number of such 57 frames available in hyperspace. In fact, there exists а set of 
three orthogonal turns between any frame higher than $^ amd the 5 frame, due to 
the nature of hyperspace. Thus in the model we are using, any of the higher bio- 
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by the S-frame observer as a 
frame appears to be the 


frames may be considered to be only three orthogonal rotations away from the 5 
frame. 

We thus have a scheme of multiple worlds and multiple realities from which we 
may construct living systems, thoughts, tulpas, ete. And we may also turn one type 
of field into another, simply by virtual state collection or separation, as the case 
may be. 

All frames 5' or higher are mental or virtual frames. Physical phenomena in 
these frames are mental phenomena with respect to the 5 frame. 

Note that we have deliberately evoked a system whereby a mind is modeled in 
terms of physics and physical reality is modeled in terms of mind. The only differ- 
ence between any то entities in the various worlds is a matter of orthogonal rota- 


For the pure mathematician, obviously this entire model could be extracted 
а new calculus, A symbol could be assigned to the orthorotation operation, and а 

assigned to the symbol to indicate whether the direction of turning is ap- 
preaching the observer or departing from the observer. Sideways turns and 
etweenwards-turns could be represented by additional signs, or hypernumbers. 1 
suspect that such a calculus is well worth doing, and I also suspect that it will 
closely resemble Charles Muses's hypernumber work when done. Using a six- 
dimensional geometry, the German physicist Heim has accomplished something 
similar, without yet realizing that he has also modeled mind. His work generates all 
the fundamental particles of physics and explains many features of UFO pheno- 
mena, as is 10 be expected from the scheme developed here. 

At any rate, an exact calculus of higher dimensions and of turning one kind of 
field into another kind of field — with no barrier at all between physics and meta- 
physics — awaits the hands of the builder. 


CLUSTERED ORTHOGONAL WORLDS 


1 show a sample of how various objects appear in their inter- 
iy things at once, and 


In this diagr 
sections with various bioframes, Note that an object is п 
that many of the things it is are nonthings or nothin 
Everything is a thought in at least one frame. We can appreciate James Jeans's 
rk that the world appears less and less like a mechanism and more and more 
like a single thought, His intuition was in fact literally correct. 

Each entity is a photon in at least one frame (let there be light!) Each entity is a 
line in at least one frame. Each entity is a three-dimensional spatial object in at 
least one frame. 

By orthogonal rotation, a thing can change its face with respect to an observer, 
appearing to change into a totally different sort of thing with respect to а fixed ob- 
server in one frame. Reality is quite plastic and absolutely unlimited. It is only our 
‘own rigid heads that have been made of solid concrete. 

Specifically, materialization of thought objects, by three approachi 
gonal rotations, exists. Similarly, dematerialization of an object, by three receding 
orthogonal rotations, exists. In such a case the dematerialized object appears the 
same as a thought object or virtual object. 

А perfectly valid mechanism thus exists for tulpoids, materialized thought 
forms. АШ that is needed is a sufficient virtual state collection mechanism. 


ortho- 
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EACH S''' AND HIGHER BIOFRAME 15 А MIND. 


А PARTICLE IN ONE OF THESE FRAMES 15 А 
"THOUGHT" OR "THOUGHTFORM" IN A MIND. 


(PARTICLE) 
3 t (VIRTUAL) 
ELECTROMAGNETIC FLUX Lines 
FIELD (PHOTON) (NEUTRINOS) 
DeBRosLie 
HAVE 
REGION 


Fig. 20. Clustered orthogonal worlds 


Note that an orthogonal rotation in an approaching manner is automatically 
accomplished by sufficient coherent collection in the remote frame. There is a fin- 
ite collection threshold between two orthogonal hyperframes. Sufficient collection 
in one frame (by a tuning or directing mechanism in a third frame) breaches the 
threshold in the collection frame and the collected or quantized entity automatic- 
ally appears in the next frame closer to the tuning mechanism's frame, The process 
may then be repeated. If sufficiently repeated, all the intervening thresholds are 
breached and full materiaization of the object in the observer's frame (tuning 
frame) occurs. 

By this process an object may be kindled from a remote frame to one that is less 
remote, Two successive applications of kindling turns thought into electromag- 
netic field. This is how thought photography is accomplished, and the talented 
individual who aecomplishes itis simply eyborged to the ean 
ceptive cyborg device. Many such examples, including some deliberately accomp- 
lished on demand by the study group in which I am included, are given in this book. 
Three successive Kindlings turn a thought object into a materialized object, a 
tulpoid. 

Such a materialized thought-object may be of an inert object or of a livir 
breathing, biological being. The model we are working in has eliminated any super- 
ficial difference between living and nonliving because it is а four-law model. And a 

»aterialized living being will be just as real and physical and functional as any 
other person on this earth. Ultimately, that is ай that we ourselves are — tulpoids 
Nothing exists but the thought of the infinite creator, so to speak, and we are 
simply part of that thought 

"The coherence in multiple stages necessary to accomplish kindling is often re- 
ferred to as tuning in this book. Tuning sufficient to enable two orthogonal rota- 
tions results in thought turning into electromagnetic field or light. Such a kindled 
Field may be additive or subtractive to existing electromagnetic fields. Thus 
kindling can cancel an electromagnetic field that already exist, or it can create one 
"where none previously existed, or it can shape, modulate, or change one which al- 
ready exists 

Kindling can also wipe out the charge on a charged particle, or it can build up a 
charge on an object which previously had no electric charge. t is not accidental 
that Kulagina, when performing psychokinesis in the laboratory, frs causes the in- 
duction of an electrostatic field ов a nonmoving object. Then the object moves 
psychokinetically. In a similar fashion, she has stopped a frog's heart: kindling of 
the type to quench electric charge would of course eliminate the electrical trigger 
signals in the muscles of the heart, rendering it inoperable. This could mean either 
cessation and paralysis in a moderate case or total death in a drastic ease. She also. 
оп one occasion demonstrated the ability to stop a living human heart. 1 have met 
‘other people who could do something similar. One of the great secret techniques in 
certain Oriental martial arts was the death touch. This could only be accomplished 
by certain rare adepts: with a light touch of the hand or fingers, they could induce а 
charge of bioenergy into and onto the acupuncture system of the body, so that the 
body itself began to slowly kindle its own nerve current quenching. А real adept 
‘could control the amount induced so that the death of the victim could be roughly 
‘controlled. Radionics and voodoo can do similar things, though usually to a lesser 
degree. 
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There also exists a precise mecha 
‘charged particles (for the protons in th 
for just the protons in the nucleus) converts the particles in some atoms to 
neutrinos, which then vanish in the distance without interaction. Thus localized 
areas in strong metal can be kindled and made quite plastic from thought energy 
alone by one who has developed this skill. And the kindled areas will give every 
indication of having been subjected to extreme heat or unusual forces of a sort not 
encountered in normal metal bending or fracture. Also, the inceptor who is bending 
the metal and the metal itself are cyborged together into a single inceptive cyborg 
mechanism. Therefore the metal will often continue to bend even after laid down, 
because in the cyborg kindling is still occurring. 

Furthermore, metals that exhibit unusual physical characteristics, such as 
nitinol, can change those characteristics dramatically by kindling. Also, an elec- 
irostatic field can be directly kindled in and induced on an external object, and an 
electric field or electromagnetic field can be induced in its surrounding space to 
interact with it, accomplishing psychokinesis of the object. 

Or thought energy can be kindled in the hyperfield fluxes of an ordinary mag- 
net. A magnetic compass needle can be moved by mind or а magnetometer can be 
affected, even through a superconductive Farraday shield. After all, the effect is 
rotating into our three-dimensional space from outside it, so shielding is of little 
consequence except where it interferes with tuning. 


з for metal bending; the destruction of the 
icleus and the electrons in orbit, or even 


CROSSTALK BETWEEN MULTIPLE REALITIES 


In Figure 21. 1 show that phenomena in all the hyperframes crosstalk. A 
moving object in Trame 5 possesses a slight rotation, hence it projects a tiny com- 
ponent into frame S. This 5' component, however, is still dynamic and has а small 
Velocity in S'. Hence it also is slightly rotated and therefore has a crosstalk com- 
ponent projected into frame $° with a velocity there. Having finite velocity, this 
projection in turn has a rotation and projects into the next higher frame, and so on. 

Thus any changing entity in any frame crosstalks а tiny amount into any other 
frame. In а frame 57, the crosstalk from a change in any other frame S” is norm 
ally so small as to be virtual, hence nonobservable. Coherent virtual crosstalk, 
however, integrates and can breach the threshold between virtual and observable 
state. Its in fact possible to show that what we call a mass in S space is simply the 
sum total of the crosstalk in and out of a localized region L7 of S space, the local- 
ized region being the mass in question. 


Another point to notice is that most fundamental particles in a frame rarely 
move with constant velocity. Instead, they normally accelerate and decelerate con- 
tinually. Thus the actual velocity vector of one of these entities is continually 
changing, usually quite erratically. But for microscopic particles in regular atomic 
or crystalline formations, the change pattern is quite regular. At any rate, the con- 
stant changes on the velocity induce а jitter component on iis crosstalk into other 
bioframes. 


So the crosstalk into a frame is jittery. Thus a fundamental particle is jittery or. 
wavelike. The fine structure constant of an electron encompasses this hyperspatial 
jitter or wavelike state of the electron, The fine structure constant is about 1/137. 
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Pig. 21. Crosstalk between multiple realities. 
Thus an electron actually spends about 1/137 of the time in hyperspace. 

‘So, because of iter, an object is partially in every hyperframe a minute but fir 
ite part of the time. So are all minds and mental objects, and so are all virtual ob- 
jeets. For a fundamental particle, the fraction of time that one quantum of action 
pervades another frame may be referred to as the identity coelliciz 

The identity coefficient varies; it is the photon interaction that time differenti- 
ates, q lime and separating the bioframes, and this interaction is not a 
linear operator since the intensity of time differentiation is a rather complicated 
function of photon frequency. 

At any rate, for an electron in orbit in an atom (or for any other electro 
that matter) there is thus a small but finite probability that the electron may be at 
any given position in the universe when its detection occurs. In other words, there is 
a finite probability of collecting an electron at any point in the universe, and the 
collection may be made from multiple points simultaneously. We can actually col- 
ect the same electron twice, so to speak! Or even a million million times. 

‘The probability of detection of an electron at a given position may be directly 
expressed as the fraction of time that the electron actually spends there. And this 
Tact may be used to develop a holographie coherent collection scheme that can 
directly amplify particles. Thus a so-called free energy device, which in one sense is 
just a tap into the zero point energy of vacuum, can be built. And it has been built, 
Љу Moray and by others. The jitter and crosstalk make it directly possible. 


BIOFIELDS: AND MAVERICK WORLDS 


Figure 22 shows a convenient list of how objects appear in different frames. 
This schema, selected from Everett's many-worlds interpretation, allows modelin 
of life, death, mind, matter, and psi. It also allows one type of field to be ortho- 
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Fig. 22. Biofields: time-clustered orthotrames 


rotated and turned into another ki 
synchronization, rather than brute force energy application. In fact, orthorotation 
is energy-conservative for a single orthogonal turn, 

Even the strangest conceptions and most fantastic possibilities have their own 
assigned realm of concrete reality. These are referred to as maverick worlds. 

Note that all possibilities — everything that has happened or could have hap- 
pened, and everything that will happen or could happen — are real and exist con 
cretely in their separate orthogonal universes, The same is true for all thoughts and 
thought worlds, and all possible thoughts and thought worlds. 

By proper coherent tuning, an object in one of these orthoframes can be ortho- 
rotated into our own frame and objectified, and that is what the Tibetan monks call 
a tulpa, an objective materialization of a thought form, The tulpa will hardly ever 
be closed entirely in phase, however, amd so it will almost always be unstable 
UFO's, angels, and imps go away. But the materilization of one of these can be 
entirely objective and perfectly objective traces can be let, such as photographs, 
broken limbs, scorched asphalt, indentations, and depressions in grassy fields. Any 
thought object can be so orthorotated and objectified. Beings, religious figures, 


Such orthorotation demands correct time 


angels, fairies, imps, UFO's, and monsters can all appear. 
HYPERFIELD FLUX IN A MAGNETIC FIELD 

1а the conventional experiment to determine the pattern of a magnetic field, 

iron filings are sprinkled about a bar magnet on a piece of paper. As shown in the 


top drawing of Figure 23, the iron filings form a symmetrical pattern. Further, the 
only apparent circulation pattern is from one pole to the other. Each flux line is 
closed, going through the magnet from one pole to the other and out of that other 
pole, bending back through space to the first pole. Every flux line therefore goes 
through both poles. 
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However, each little iron filing is actually quite static; it does not move at all. It 
does not change with respect to either time or position. It is therefore integrating 
any higher sinusoidal component that is changing with respect to time and length, 
‘The characteristics of the orthodox picture that emerges are prescribed by Max- 
wells equations of electromagnetic field. 

If we tape the bar magnet to the face of a color television tube, the magnetic 
field is now being scanned or probed or sampled by a moving electron beam, which 
reacts with the magnetic field ofthe bar magnet. This electron beam is changing its 
position with respect to time and length, and it therefore differentiates the magne- 
tic field. The hyperspatial "ripples" in the magnetic field now are not integrated 
exactly to cancel, and so а small deviation from each flux line will be detected by 
the differentiating beam. Slight deviations will cause a color change, and so the 
hyperspatial Вих now becomes evident on the television screen. The lower draw- 
ings show the rather unusual, nonsymmetrical pattern that emerges. 

"The equations for these hyperfield fluxes should be obtainable by differen- 
tiating Maxwell's equations twice more, yielding fourth order equations. These 
‘equations should be the much sought-after equations of prana, chi, ki, ectoplasm, 
bioenergy, bioplasma, odic force, ete. 

Note that the hyperfield circulation goes into the north pole and pours out of 
the south pole. A living organism exposed to the north pole, end on, will have its 
own bioenergy sucked out by the magnet, and its own flux will diminish somewhat 
Exposed to the south pole, end on, it will have its own bioenergy increased by the 
bioflux pouring from the magnet. This explains why many experimenters who have 
extensively tested the influence of magnetism on growing plants have found that the. 
north pole inhibits and the south pole stimulates growth and health. 

‘The hyperfields are fundamental fields rather than electromagnetic fields; they 
collect coherently and kindle into electromagnetic field, creating it or destroying it. 


LIFE AND DEATH 


In Figure 24 I present an overall schema for life and death — and for rein- 
camation as well 

‘An infinite number of hyperfields or bioframes are shown as S, S'S", 57 ete. 
The frame S is the ordinary laboratory frame — the physical spatial world we live 
in and observe. The frame $' isthe electromagnetic field, he frame $ the linear or 
flux frame, and S" the first "mental" or "virtual" frame. Also, all higher bio- 
frames have a connective path to the 5 frame of only three orthogonal rotations 
(not shown). Thus only three orthogonal turns separate 8° and 5, S* and 5, and 5? 
and $. 

In frame $, note that physical body А has a coherent crosstalk link with the 
entire frame S". А-5" thus constitutes а living biological system: in this case, let us 
say, a human being. Likewise, B and 5' have established a coherent crosstalk loop. 
В-Ў thus also constitutes a living biological system; in this case, let us say, an 
‘opossum. These two examples are incamated living systems (incamated minds) 

1а fact, this is a great oversimplification, as the reader will realize at once. We 
really should consider all the groupings of A — the organs, the structures, the cells, 
the internal cellular parts, elc. — as separate but coordinated а, (And similarly 
with B) Each of these a; must have a correspondent s" subworld of S^, much like 
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Fig. 23. Hyperfield flux in a magnetic field 
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тов, Dis inert; 1.0. , D ts not preferentially 
incepted, 

ToS, sk isa "disembodied mind," 1, 
їз "dead," 
incepting tts former body, С. 


Whenever a proper rotuning body, say Е, appears 
in 8, SK wil reestablish a coherent 
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Fig, 24. Ше and death 
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At any rate, let us now examine body C and hyperworld S*, which formerly 
were one-to-one coherent in crosstalk, but are no longer so. C represents, let us 
suppose. the body of a frontiersman im 1830 who has received an Indian arrow in 
his breast, piercing the heart and destroying the ability of the body to coordinate 
the с, to each other and to the inceptive channel from S*. With the loss of coher- 
ence, noise begins to destroy the channel: thus S* is now a "disembodied mind,” 
and C start to become a decaying corpse. The various c, of course lose coherence 
at differing rates, and so the fine structure channels to the s* also lose coherence at 
differing rates 

Finally all c, - * coherence is lost, and the frontiersman is then "dead." The 
mind $ is now disembodied — and also probably quite disturbed or "noisy' 
because of the variance in disintegration of the c,» loops. One might say that the 
mind is somewhat “detuned” by the whole affair, However, "death," in the sense 
of total loss of mind and personality, has most certainly not occurred. All that has 
occurred is а lapse into a disembodied, and perhaps somewhat confused, state 

‘And the disembodied mind finds itself in its own deep, unconscious world 
constructs. I а person has been unconsciously Christian im а very deep, funda- 
mentalist sense, and im his own mind has also been a "sinner deserving of hel,” 
then he will actually "ift up his eyes in hell" in his own world tuning. And that 
‘world will be physical and real — as real and physical as this one — but it will oper- 
ме by different physical laws, just as dreams operate by different physical laws. 
‘These relations and laws ate prescribed by the person either consciously or uncon- 
sciously. The devout Mohammedan is quite likely to find himself after "death" in 
the delightfully chauvinistic paradise he believes in 

And so the Catholic practice of praying oneself out of purgatory is relevant, for 
if that belief-structure is firmly fixed in the deceased's deep unconscious, then it will 
happen; he will simply change his world construct in accord with the effort made on 
his behalf. 

And the ancient Tibetan practice of giving instructions to the deceased as 10 
What lo expect and where to go is also relevant, for during the time that the major 
channel СЗ? is lost but many ofthe с, - are still functioning, the deceased is still 
in contact with frame 5 and can heed those instructions. 

Certain clairvoyants and skilled psychics can also project part of their mind 
vision into 5% and see the status of the deceased. In some cases the deceased will 
Jy retained mental structures analogous to physical structures a 


have so st 
localities (or persons) in frame S that continual small crosstalk channels breach. 
open by tuning resonance to those localities, structures, or persons. With a litle 
inceplive assistance from one or more sensitive persons, an "appearance" ofthe de- 
ceased at the locality, structure, or near the person can take place. Much psychic, 
ghost, or spiritualist activity is due to this effect. So indeed is the concept of eat 
bound spirits. Here again, an advanced adept can erase the psychometric pattern 
attached to the locality, structure, or person and thus eliminate the phenomena. In 
the American Association of Metascience, such a resolution is part of an overall 
process called "clearance. 

But this is not all. Now that the departed frontiersman has been cleared, so to 
speak, and is snugly in his own word S* rebirth process still awaits him. As I 
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Fig. 25. Consciousness, life, and intent 


have pointed out elsewhere, every particle of mass is simply a pattern of change in 
the universal orthorotational Пих between hypertrames. (This, after all, is по more 
than a slight extension to general relativity.) When the proper physical tuning 
mechanism, say C^, again appears in the 5 frame, then a resonant coupling will 
automatically establish itself in the flux between С? and St, and the disembodied, 
confused mind of the frontiersman will simply be coupled again to а new physical 
body pattern. This happens at the instant of conception, for the genetic pattern — 
the complete tuning pattern — is present at that instant. The coupling is quite te 
ous at first, and increases in degree as the embryo develops. 

So reincarnation has a place in my schema, We will sce, however, that it differs 
slightly from the classical concept, because with developmental work the frontiers- 
man can change the makeup of 5* and thus his predisposed tuning. Changing the 
tuning also causes rotational displacement of S* among the infinity of infinities of 
mind worlds available. Thus the past can be changed: in fact a person can change 
who he is the reincarnation of, simply by changing his mind tuning with enough 
development. Therefore more than one living person can be, for example, the rein- 
carnation of Napoleon. 

And in fact the cycle of rebirth can be broken completely — simply by dying 
with a totally detached mental framework. The cessation of all tuning attachment. 
results in a broadened $, which now is structureless, hence allstructured and part 
of universal Godness. 

Ви the major point is that all this can be modeled physically. And there is only 
life; absence from one place still leaves presence in another. Absence from any and 
every one place exclusively leaves presence at all places, each nonexclusively 

Death, where is thy sting? 

In diagram A of Figure 25, 1 summarize what constitutes a living biosystem. 
Here we can see that body (physical) changes from the biosystenrs body in frame S. 
crosstalk successively through frame S’ and $* to S' Also, physical changes in 
frame S actually constitute mental changes to the biosystem's body back in frame 
S. These mental changes must crosstalk successively into frame $^ frame 5^, and 
then into frame $. This entire process — from frame S’ to $ to S' to S — is 
referred to as kindling. 

In diagram B, we observe this process a little more closely. Here, the shorter 
straight vertical arrows are virtual state changes kindled from the opposing frame, 
"The longer straight vertical artows represent observable quantized change in the 
particular frame, these changes being produced by ordinary inert physics laws. The 
curved double-lined arrows represent quantized change kindled into the frame from 
the coherently superposed virtual changes that have steadily been kindled there 

‘Thus there is a kindling time delay in the causal $ frame before will or intent sets of 
changes from the mind-frame $” ean induce an input into the physical body of the bi- 
system, Correspor vt ime delay before a perceptual change in S° 
from the changes in 5 can occur. 

‘The horizontal arrows represent the flow or flux of kindling crosstalk between 
the two frames. It сап be seen from this diagram that consciousness — the thread 
of the relation between consecutive changes in the two respective frames — and 
time are identical, (Recall that each inert physical change in S that is not kindled 
from 5° is actually randomly Kindled from all the other mind-frames.) Thus time 
and mind are identical. Consciousness is simply the functioning of coherent cross- 
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tulk between a mind frame and a physical body in frame S. Further, each biosys- 
ems consciousness has all other consciousnesses interwoven with it. The other 
consciousnesses input into other physical bodies in frame S, and these physi- 
odies interact in frame S. The other dead consciousnesses input into frame 5 
Xo each body as well as into all other inert matter — in а noncoherent, 
randomized manner. Thus the entire universe of universes is totally in comm. 
tion with each part of itself, continually 

In diagram C, 1 show that incepting a change from pure causality changes the 
past; in this case, the past is causally inferred or projected backward from the new 
Vectorial direction. However, because inception into frame $ is a very small effect, 
the biosystem's change ofits past is so slight that normally it is not noticed. Incep- 
tion of course also changes the future slightly 


THE HOLOGRAPHIC HYPERCHANNEL EFFECT 


liv 


This effect is based on the concept that a human being must accomplish a 
minute inception (psychokinesis) onto his physical system. Specifically, he must in- 
cept the movement of three or four electrons in the brain, This constitutes an input 
signal to his ordinary physical system, which is then treated like a complex servo- 
mechanism, The gain of this servomechanism is rather high, being able to trans- 
form or amplify the movement of several electrons into powerful movements of the 
entire body. The inceptive effect cannot be explained by ordinary physics, which 
ат account for the servomechanism gain only. Once the input signal is generated, 
however, the rest of the amplification and action are viewed as being properly 
described by the ordinary physics of inert matter. Thus the human is viewed as 
largely servomechanistic and mechanical, but guided and directed by the non- 
physical, which affects the physical in a minute fashion sufficient to constitute in- 
puts to the ordinary physical system. 

Ош purpose here is to show that, given this single small inceptive effet, we ean 
eventually approach the mastery of space and time for a linkage of sufficient 
number of human brains and minds into one single superbrain and supermind, 

From the multiplicity of orthogonal frames permitted by Everets many- 
worlds interpretation of quantum mechanics, we now select an infinite set of 
clustered three-dimensional spatial frames, which all share a single time dime 
sion. Using one frame as a laboratory reference frame, the other spatial frames 
my be characterized as having one, two, three, or more orthogonal turns away 
fiom the laboratory frame. These succeeding orthogonal frames are variously 
called hyperframes, bioframes, orthoframes, byperchannels, orthoworlds, ete. A 
particular set of material phenomena in one of the orthoframes is referred to as a 
biofield, hyperfields, or orthofield with respect to the laboratory frame. 

nbol, and consider itas an 


Figure 26 I represent each brain by a triangular s 
amplifying device having a gain ofA.. For simplicity the inceptive input signal is 
represented as E, since in а voltage must be induced. For 
Timplicity 1 also show the brains as a linear array lying in a straight line. The dis- 
lance L separates each brain, and here L is assumed constant for simplicity 
‘Two factors must now be realized: (1) The first hyperchannel operates in the 
realm of the ordinary electromagnetic field, although this realm is seen in a differ- 
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Fig. 28. The holographic hyperchannel effect 


aser array feedback 
E STAGE T 1 
atts 
ii oa А В, 
‘Ordinary Output 


Fig. 27. Output of stage i 


Fixing the components 


In electronic construction it is usual to solder the 
components into their places in the circuit, This radio 
is designed for the beginner, so a non-soldering method 
of connection is used. For those who wish to solder the 
connections, the technique is explained on the inside 
back covers of this book. 


A simple method of connecting the components 
uses woodscrews and washers. The screws are No. 6 
brass countersunk, half inch screws and the washers 
are No. 6 brass screwcups. Two dozen of each are 
required. All are obtainable from your local iron- 
monger. 


‘The method is explained in the diagram opposite, but 
remember the following tips: (1) Make sure the wire 
to be connected is scraped clean until it shines, (2) Where 
several wires are trapped under one washer, do not 
finally tighten the screw until all the wires are in place. 


It is possible to test a connection with the simple 
battery and bulb arrangement in the diagram. Touch 
the two leads onto some of the bare wire either side of 
the connection. If the connection is good, the bulb will 
light up. 


ent way, Le. we visualize a photon as an ordinary particle of three-dimensional 
matter, esting in а three-dimensional spatial frame (hypertrame) that is ortho- 
gonally rotated spatially in higher dimensional space, at 907 to the observer's spa- 
tial frame. The hypertrame and the laboratory frame share the same fourth dimen- 
sion, time. (2) At the speed c (which determines the hyperftame in the first place), 
all Ls are zeroed out, by the equations of the special relativity transformations. 
Thus one may view (hyperview) each triangle (brain) as superposed on each other 
triangle (brain). Furthermore, there exists a very small, finite, nonzero probability 
thatthe state of one triangle coincides exactly with the state of another superposed 
"angle, at any given small increment of time. This probability corresponds to a 
direct fraction of identity between two triangles, since time is stopped along the 
iven small increment of laboratory time, any given triangle has on 
the average а small fraction of identical coexistence with any other triangle. This 
is labeled 1, in Figure 26 

эшм to note that, for a very small fraction of time, the triangles coin 
cide with each other; Le for а small fraction of time the existence of one triangle is 
totally holographic. This fraction totally violates the ordinary conservation of 
energy, which is applicable only to a single channel system. The hyperchannel 
represents a second channel, an identity channel, and in this channel an object can 
be in multiple places at the same time. If the triangles, regarded as operating pro- 
cesses, are even slightly coherent, then multichannel communication and holo- 
graphic transmission of a single state-energy into multiple state-energies occurs 
through the hyperchannel — usually in the virtual state. 

Figure 27 shows the setup to calculate the gain of the hyperchannel amplifier. 
These calculations yield, for the output of stage i 

Ep AS EAE, 
Ei 

When no ordinary electrical input exists, Ao" = O, and the virtual state amplifica- 
tion is thus 


m holds the secret to the tapping of zero-point energy and free 
energy devices. It is also the hidden variable theory that causes a radioactive 
nucleus to decay. Since radioactive nuclei interact through hyperspace, the amount 
of radioactivity in a given sample is an exponential function of the number of radio- 
active nuclei present. 

I is also a mechanism which сап directly amplify the virtual-mental state into 
observable state. It is the fundamental mechanism that causes kindling and thus 
orthorotation. It can be used to materialize tulpas, and accomplish psychokinesis, 

clairvoyance, precognition, ete 


MIND LINKAGE 


The entire human species has been developing and evolving, not just the indiv- 
idual person. 
The development of life in a biosyst 


development of planet, primordial atmosphere and ocean: 


» may be divided into seven stages: (1) the 
(2) the appearance of 
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Fig. 28. Layers of unconsciousness 


vo acids: (3) the appearance of the self-replicaling supermolecules; (4) the for- 
mation of one-celled organisms: (5) the formation of multicellular organisms: (6) 
brain linkage of an intelligent technological species: (7) total omeganess or god- 
hood. 

Two major types of behavior are involved in living organisms: genetically pro- 
grammed behavior and genetically unprogrammed behavior. Thus one mode of 
behavior control of an organism is nonadaptive and the other mode is adaptive or 
learned. Intelligence may be viewed as the ability to adapt behavior, and increased 
intelligence represents a decrease in the portion of behavioral control that is gene- 
tically programmed or "hard-wired." 

We may further speak of two types of intelligent species: those that possess a 
tool-using member and those that do not. The first is a technologi 
the second is nontechnological. By ibis classificati 
nological species. 

The intelligent species, being relatively deprogrammed, is highly adaptive and 
competitive, and many of its species-specific checks and balances are reduced or 


‘eal species continually increases the ferocity of its internal competition and its 
deadliness to itself. Thus as the power of ils tools increases, the technological 
species carries the seeds of its own destruction within itself, and it will eventually 
destroy itself unless it advances to the next stage, the linked-mind sixth-stage being. 
‘The sixth stage consists of the linkage of all individual brains in the species into 
‘one single superbrain, producing a superbeing having absolute control of space and 
lime. A technological species is necessary to accomplish linkage and produce à 
ultidimensional, eventually nonphysical, superbeing. When the technology is 
sufficiently advanced for linkage to be developed, the power of the tools is so great 
that self-destruction is imminent. Thus an advanced technological civilization is 
near linkage a 
three-dimensional species of the fifth stage. This accounts for the notable absence 
of a technological species similar to man in man's universe. 
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ANGELS, IMPS, AND UFO TULPAS 


If we realize that each of us has his own mind world, an 5 frame with respect 
to the 5 frame physical world, but separate from each other 5 frame mind world, 
then we see that, if we take Common forms that are in the mi 
beings, it is much easier to 
easily. 

The common crosstalk in all minds constitutes the collective unconscious Since 

тозы is in а sense а mind, and since it is connected to a "body" of 
s collective unconscious is a 


the comm 
cells, ie., of four billion humans or so, then 
ig. breathing entity. 

Furthermore, the usual content ofits mind is a great deal closer to physical phe- 
nomena that are in all minds than is a single human being's mental content. Much 
of What we term physical reality is in fact prescribed by the collective human un- 
conscious, And if the collective human unconscious is changed in its conception of 
reality, then four billion stages start kindling with the hyperchannel effect, and 
immediately the new conception is physical reality. 

Borrowing from Jungian psychology, let us call a form that is in each human 
mind an archetype. Let us also realize that there are shallower levels of uncon 
sciousness (Figure 28) between the total collective unconscious and an individual 
mind. For an Irish-American there is one level defined as Caucasian, another de- 
Fined as Irish, another defined as American, another defined by the larger region he 
lives in (say the state), another defined by his family, and another by his own pe 
sonal unconscious. The levels are not mutually exclusive, but intersect across one 


another. At any rate, all these unconsciousness levels above the collective human 
species unconscious also shape, modulate, mold, and change the kindling channel 
that exists for a person or group. All these levels of unconsciousness are like finer 
and finer tuning levels to change the kindling mechanism, 

‘An archetype that is kindled from the collective unconscious is kindled theo 
such a mechanism of unconscious levels of tuning, and the reality format that is 
kindled is determined by the type of pressure and the content, biases, or ning of 
all the levels between it and the conscious minds of the individuals who observe the 
phenomena. 

All tulpoidal manifestations are kindled through and by this mechanism. All of 
them are shaped by the multilevel unconscious tuning. All of them are caused by an 
unresolved conflict in the deeper unconscious layers 

Since most minds are notoriously unstable, the tuning is unstable almost 
always, and the tulpoidal manifestation is usually fairly shortlived, usually not 
more than a few minutes, or a few hours. 

‘Angels, imps, Virgin Marys, UFO's, sasquatches, Loch Ness monsters, lake 
monsters, sea monsters, nocturnal mystery lights, fairies, elves, devas, devils, 
ogres, Mothman, men in black, goblins, large monster birds, ete. are all kindled by 
the same process. And so are cattle mutilations. 1 fear that human mutilations will 
be next 

Any tulpoidal materialization may be physically real during its stable period, It 
may make large tracks in the ground, operate shiplike space vehicles, break tree 
branches, take human specimens on board, examine human specimens, etc. 
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The tulpoid may appear benevolent or harmful, and it may actually be so wh 
in the stably materialized mode. The full content ofthe human unconscious is there 
to be materialized in physical form — all the good, ай the bad, all the noble, all the 
sly aspects. 

When enough human unconsciousnesses have the idea of fairies deeply 
ingrained in them, occasionally a real, living, breathing fairy pops out of the col- 
lective unconscious, riding as а direct modulation on a more primitive overall 
human species archetype. And the fairy may do all the things expected: she may 
pose riddles, give gold coins which must not be examined or they will be lost, ete. 

Religion can also make use of tulpoidal appearance. When Christian predeces- 
sors believed in a vengeful god, a powerful but spoiled king, they got all the mani- 
festations of that kind of Being. When they believed in a god of sacrifice, they got a 
‘god who demanded sacrifice and thrived on it, And when many believe in angels 
and Virgin Marys, they sometimes actually appear. These appearances are not hal- 
lucinations; they are completely real. It is just that all possibilities are concretely 
and physically real in their own realms, and any of these may be tuned in to appear 
їп this realm, 

An infinite number of reality channels exists. The total instrumental character- 
istics, genetic, psychological, and physiological, of the observers who tune in the 
channel determines the noise content and the actual channel selected, 

А reality is simply an orthogonal frame or world, AH possible realities already 
exist. A channel is a set of tuned and timed orthorotations communicating back 


and forth between two orthogonal frames or worlds. Tuning is a complex of mind 
and matter, and of many unconscious levels. 
For a perfect adaptation of this mechanism of coherence, any coherent signal 


— no matter how fantastically weak — can be raised up out of the grass and made 

dominant. By time coherence in the virtual state, а virtual state entity can be ampli- 

fied into observable state. From sheer nothing we can produce something. And 

since every possible something exists in nothing and is available for cohering, we 
t anything at all by this process, at least hypothetically, 


DREAMS ARE UNRESOLVED CONFLICTS 


Everything is essentially mind, Mind forms layer afier layer of overlapping 
zones of shallower and shallower unconsciousness (multiple simultaneous con- 
sciousness), all the way from the universal allness to the personal unconscious, and 
culminates, like the ip of a dagger. in each conscious mind, Figure 29 illustrates 
these mindlevels. 

lust as the dreams of an 


vidual show his unresolved conflits, so the 
materialized tulpoids of the collective human unconscious show its unresolved con 
flies. Tulpoidal phenomena thus symbolize man against himself, or one group of 
humans against another group of humans. The great unresolved conflit in the 
human species since World War I has been the Cold War. And therefore the great 
‘laps of tulpoidal UFO activity should correlate directly to the Cold War. And so 
they do, as I indicate in this book. Literally we ourselves are our own "Satan," for 

ars inhumanity to man, satanic evil is created inceptively. And we ourselves 
are our own "godform," for in man's love of his fellow men, goodness is created 
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Fig. 29. Dreams are unresolved conflicts 


азиаты connor meant 
come na nang nies a est TEN 
EXER errs ee eee 


Fig. 30. Collective conflict initiates prophetic tulpoids 


inceptively. It is not accidental that the Avatar Jesus exhorted man to love God 
"with all his heart and mind, and to love his neighbor as himself. It is also not acci- 

seeks and "obtains" a godform or god-image consist- 
nderstanding and belief: the resulting tulpoidal activity 
conditioned into the collective unconscious and the cultural unconscious, and tuned 
im from them, will be consistent with the cultural desires and expectations, 

So in a sense we are the creators of our own reality and our own tulpoidal 
expressions of higher reality. But in addition to tulpoids, the present character of 
spacetime and dimensionality, and the very laws of the physical universe, are 
largely prescribed by the collective human unconscious 


GHOST ROCKETS AND FLYING SAUCER: 
MATERIALIZED TULPOIDS 


Unfortunately, from 1945 10 1947 events occurred that caused а split among 
previous World War I allies and that led to the beginning ofthe Cold War in 1947. 

Due to these events, Western nations perceived a growing threat from the 
Soviet Union. The resulting interplay of events, news reports, and personalities, 
plus the traumatic aftermath'of World War II, led to strong psychological pres- 
sure on the group unconscious of the Western nations, and thence on the collective 
human unconscious, This pressure resulted in ророш of direct orthorotations of 
resonant archetypal symbols from the collective unconscious, the archetypal for- 
‘mat being successively modified by the Western group unconscious and the pro- 
gressively higher levels of unconsciousness 

The formats of the deep human unconscious were formed millions of years ago 
in the primitive tribal state. In the tribal warfare of those ancient days, the male 
went to where the action was, while the female stayed behind in the protected cave, 
fortress, or shelter to care for the young. Thus the male symbol was closest to the 
threat and identified with being there 

Furthermore, in primates the phallic symbol is the universal symbol of threat, 
dominance, and defiance. Dominant primate monkeys often briefly mount sub- 
missive males to show their dominant position, exposing their genitals in so doin 
Ifthe mounted male does not submit, an immediate battle ensues to determine the 
dominant male. Thus the phallic symbol represents threat and domination. 

In the deep human unconscious, fire is а symbol of power, for with fire the 
species held predators at bay and began the long trek up from the jungle cave to 
modern civilization 

Finally, the unconsciousness of a substantial number of the Western nations 
had been deeply impressed by the German V-I and V-2 rockets during World War 
Il, for the imagination of the world had been breathtakingly fired by the surprise. 
advent of the German rocket weapons. 

Thus we would expect that in those Western countries — Norway, Denmark, 
Sweden, ete. — that are close to the Soviet Union, archetypal tulpoid popout 
materialization would have taken a male, threatening, dominant, power format. 
The nearest, most powerful, most resonant recent stimulus symbol in the Western. 

onscious would have been the final modulation, determining the final 
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Photo 41. Hieronymus device — second kind. 


So a massive wave of "ghost rockets" from the direction of the Soviet Union 
appeared in the skies over Norway, Sweden, and Denmark, and other nearby Euro- 
pean countries. (See Photograph 43.) 

However, North America constituted a natural fortress with great ocean 
barriers to the east and west, and no strong enemy to the north or south. There- 
fore, a female symbol (archetype) should have been resonant and stimulated in the 
U.S., and so it was. In 1947, the year the Cold War began, Kenneth Arnold, fying 
over the state of Washington (the most northwestern U.S. state at the time, and the 
one nearest the Soviet Union), encountered a formation of flying saucers — the fe. 
male circle mandala, dressed in modem aeronautical form, Thus was bom the age 
of flying saucers in America. 


PART THREE 


NEW MILITARY 
APPLICATIONSOF 
PSI RESEARCH 


BACKGROUND TO PSYCHOTRONIC RESEARCH 
IN THE U.S. AND THE U.S.S.R. 


section I will discuss some of the fantastic psychotronic weapons that 
have been bu and deployed by the Soviets as а part of operation "Fede Lan 
the Soviet plan to conquer the world 

The Soviet Union has had a massive developmental program in what they call 
tics or psychoenergetics (and what we are calling psychotronics) for about 
thirty years. To appreciate the mind-staggering weaponry that has emerged from 
this effort, I should point out that the U.S. developed the atomic bomb in World 
War I in about four and a half years: thus the Soviet psychotronic program is the 
equivalent of roughly seven Manhattan projects, back-to-back. With this compas 
son we gain а rough yardstick to appreciate the fantastic capabilities that must 
have emerged from the sustained Soviet program. As we will see, they are indeed 
mindboggling 

Ironically, most of the original theoretical work was done here in the United 
States, just as the pioneering work in rocketry was done here by Goddard, before 
the Germans picked it up and advanced it to the УТ and V2 rockets, Just as God- 
dard hi stock of the Pentagon, so the key U.S. re- 
searchers who could have initiated the psychotronie age in the West — Moray 
Abrams, Reich, Hieronymus, Drown, Tesla, de la Warr, etc. — were generally 
nored or prosecuted or both, Even more deadly has been the studied avoidance of 
any application of the basie theoretical work — which again was developed largely 
im the U.S. This work included the Everett-Wheeler-Graham  many-worlds 
interpretation of quantum mechanics, and the extension of Lorentz’s work by Ives, 
Ruderfer, and others to show that almost all modern physics — including general 
relativity, Newton's laws of motion, and the law of universal gravitation — can be 


straightforwardly derived from a Lorentz-invariant nonmaterial ether. Even 
though Pauli pointed out that the Michelson-Morley experiment only eliminated а 
material ether rather than ether per se, and although Einstein himself once pro- 
posed the use of the term ether to include dimensionless vacuum space complete 
with various fields, modern physics in the West has ignored the ether theory 

As Robert Anton Wilson points out, whatever you believe imprisons you. The 
West has been solidly imprisoned in its own orthodox view of physics, and hence 
has been unable to surmount the stone walls of its self-imposed mental barriers. In 
fact, it has not even tried. There has been no serious, sustained program to 
deliberately examine the loopholes in present theory and seek the necessary 
changes to provide a theory of paranormal-psychotronic phenomena. In fact, the. 

jor Western work on paranormal phenomena seems only to attempt to "prov 
‘over and over that such phenomena exist; and to attempt to derive from present 
Physics theory a "normal sane" theory for "abnormal insane" phenomena. The 
‘orthodox establishment continues to vigorously attack the experimenters who 
struggle with paranormal research on the grounds that their work does not present 
science.Hence the experiments and experimenters are unscientific and either at 
Worst frauds and charlatans or at best seriously deluded. 

The simple procedure necessary to solve these questions — set up a deliberate, 
Well staffed, well-funded program on a continuing basis — has not been adopted in 
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ghtedness of our management structure. We seem 
To have totally forgotten that we got the atomic bomb in the first place and we put a 
оп the moon, simply by starting a program with staff and funds to try to do it 
ot by engaging in a neverending series of arguments as to why it could not and 
should not be done. 
So, ironically, the nation that prides itself on being free and liberal has adopted 
ап iron dogma of its own in science, a dogma that yields very slowly and that has 
effectively blocked us from serious and prolonged efforts in psychotronics. 


Meanwhile, the Soviet scientists — admittedly kicked firmly in the tail by 
Stalin — have simply got off their dustencrusted seats with alacrity and got to it 
In thirty years of such getting to it with massive state support, they have already 


launched the psychotronic age, first applying it to the weapons field, the typical 
Soviet priority. Meanwhile, for the same thirty years we in the U.S. have played 
the same old tired games that once led Heisenberg to remark that new scientific 
knowledge only gained acceptance when the old scientists who so adamantly 
opposed it had died away. 

Finally, there is a direct relationship between UFO's, psychotronies, the col- 
lective human unconscious, the Cold War, and Ferde-Lance that cannot be 
escaped. So while this section emphasizes psychotronice weapons deployed by the 
Soviet Union 1 continually remind the reader of the concepts involved in the re- 
lated paranormal phenomena, which were covered in Parts One and Two. So with 
these words, let me give a brief summary of Soviet psychotronic weapons. Make n 
mistake, it appears that the final holocaust is now unavoidable — we will reap the 
full rewards for our smugness, pride, arrogance, and inflated egotism. 

‘The Soviets will unleash World War IIL and they will unleash the psychotronic 
weapons on a totally unsuspecting world 

But there is something more; it does not end there. There is another player in 
the game — the collective human unconscious, ZARG itself, will unleash a reac- 
tion that makes psychotronic weaponry pale by comparison. Yet when that great 
entity has roared out its anger, destroyed perhaps half the earth, and then opens its 
eyes, the full biblical prophecy will in a most bizarre and unsuspected way be ful- 
fill. 

Time will end, and the grave will give up its dead. The unifying of all human 
minds into one will complete the birth of a new godlike being, extending from the. 
beginning to the end of time all at once, and from beginning to end of all possible 
times all at once. Three-dimensional concepts and limitations will fade away us 
child's play to the being that is already in four billion dimensions. 

‘And you and I will become gods, literally, actually — for being is holographic, 
and whatsoever ZARG becomes, зо we all become. 


PSYCHOTRONIC BACKGROUND SINCE WW И 


After WW II Soviet scientists were ordered by Stalin to actively seek another 
area of great breakthrough — such as the U.S. atomic bomb had been — and leave 
no stone unturned in their search. Apparently the Moray detector was resurrected 
and intense experiment and development begun on it. Much of the pioneering 
radionies work of the West and Ive's work would also have been available at this 
time. 1 believe that in 1958 the Soviet nuclear catastrophe near the Urals was the 
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result of an attempt to transmit а nuclear explosion through hyperspace. (The 
peculiarity of a transmitter tuning failure would have resulted in an explosion 
emerging from the nearest large nuclear waste storage, and that apparently 
happened.) 

In 1956, however, a major new interpretation of quantum mechanics was originated 
by Hugh Everett at Princeton University under the world-renowned John Wheeler. This 
is the theory of the universal wave function—the many-worlds interpretation (MWI) of 
quantum mechanics. Practically the entre Western output on the subject is available in 
his 1973 book entitled The Many- Worlds Interpretation of Quantum Mechanics. 


"This physics is so exceedingly stra 
Westem physicists — indeed, it is so str 
Wheeler, are said not to be able to believe it. Wheeler is reported to have once 
stated that he could believe it on Monday. Wednesday. and Friday, but not on the 
other days of the week. Using the MWI, however, one can produce a theoretical 
model of psychotronies which is totally consistent with the entire experimental 
basis of modern physics, and unite both mind and matter on a single scientific 
basis 

The Soviets apparently seized on this new theoretical work and applied it to the 
Moray device, solving their theoretical and technical difficulties, 

In 1960, Khrushchev, speaking to the Presidium, stated that the USSR had a 
new weapon in development ("just within the portfolio of our scientists, so to 
speak") that was so powerful it could wipe out all life on earth. 1 believe Ве re- 
erred to the nuclear hyperspace howitzer and to the death ray weapons under de- 
velopment at that time, such as the followi 


ELECTRON DISSOLUTION 


There are four levels of effects on biological systems that are irradiated by elec- 
iron dissolution beams, 

Interference with the electrical functioning of the nervous system is the dom 
ant effect, Single channel subsystems are more sensitive to the effect. 

Mild irradiation (or mild kindling of short duration) causes weakness, 
trembling, and an unreal, dreamy feeling (as when one gets a whiff of anesthesia) 
The victim is conscious, however, since consciousness is limitedly multichannel 

Moderate irradiation (or kindling of moderate duration) causes paralysis of the 
motor system, and a very unreal, floating feeling. The individual is barely con- 
scious and is hypnogogic. Panic is usually engendered. 

Strong irradiation (more protracted kindling) causes loss of conscious 
‘addition to paralysis. The autonomic nervous system still functions with difficulty. 
and the victim is just barely alive. Convulsions and other symptoms may appear. 

Very strong irradiation (protracted kindling) totally jams all levels of the 
nervous system, and death results instantly. 

In UFO contactee incidents this effect is widely demonstrated. Many cases 
show step function failure of automotive electrical systems, lights, radios, etc, as a 
UFO approaches. When the UFO departs, the electrical systems almost invari- 
ably resume complete operations. Absolutely no electrical components are 
damaged. 


that it has been ignored by almost all 
ге that even its originators, Everett and 


то extinguish these systems with massive RF fields would result in blowing 

fuses, diodes, transistors, etc., and a great amount of electrical sparking — prob- 

ably sufficient to blow up the gasoline tanks, In fact, none of these things occur. 

2 electron dissolution should definitely disable automotive circuits, and 

the upper level of stage 1 may be sufficient. Either would leave the automobile pas- 

sengers conscious, though paralyzed in one case and not in the other. Both types of 
lations are shown in the UFO literature. 


THE 1973 CONTACTEE WAVE AND 
CATTLE MUTILATIONS 


In 1973 the Yom Kippur war took place. This was the Soviets’ "Spanish Civil 
War,” and they tested the final tactics and equipment for antitank and antiaircraft 
weaponry, and obtained final data on tank and equipment loss rates for modern 
combat. The effect on the U.S. and NATO of the cutoff of Arab oil was also 
tested, 

‘AL one point, when the Israelis cut off an Egyptian army in the desert, the 
Soviets notified the U.S. over the hot line that Soviet forces were going in and the 
U.S. could do whatever it pleased. The Soviets loaded and readied seven airborne 
divisions to insert, and the U.S. readied its single airborne division to send in. So 
the world teetered on the brink of direct ground confrontation between the Soviet 
Union and the U.S., with all its possible consequences. 

Confrontation is after all another form of contact. And UFO contactee cases 
volve confrontation. In the very month, October, that the Yom Kippur War 
erupted, the greatest wave of UFO contactee cases in history broke out in the U.S. 
Further. in the shallower unconscious levels above the collective species unc 
scious, which were modulating and molding the tulpoidal reality format, the imag- 
ination of the world had been captured by the spacesuited astronauts who had 
walked on the moon. So most U.S. contactee cases involved spacesuited beings, 
conditioned into that framework by the national, cultural modulation. Some of the 
contactee eases involved robots or metallic men, similar to the mechanisms and 
robots of the U.S. space program. And here in the U.S., the fortress, the female- 
mandala craft symbol was generally maintained. 

Now if this unbelievable scenario has any validity, then after the dress rehear- 
sal ofthe 1973 Yom Kippur War we ought to have seen an increase in the tulpoid 
phenomena of a sharply symbolic nature. And that has happened 

The cow is the Western female symbol par excellence; Western children nurse 
on cow's milk, so to speak. If the U.S. fortress is to be violated, then the female 
symbol will be violated as the time for the Soviet assault nears. So cattle mutila- 
tions of a mysterious, paranormal nature have been occurring all across the U.S. 
— from the East Coast out through Colorado, Utah, and Montana — approxi- 
‘mately nine thousand by now, in some estimates. The symbolism in the mutila- 
lions can be easily read: the 0.5.5 lifeblood is going to be drained, totally, as all 
the blood is usually drained from the cattle. The Soviet operation will be launched 
ing speed and surgical precision, and the mutilation of the cattle is done 
as if by highly skilled surgeons. The children of the West shall be cut off from their 
sustenance, and so the cows teats are removed. The armed forces (males) con- 
the Soviet forces will be devastated (i.e. the fruit of the womb will be 
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Fig.31. Examples of UFO waves 


Fig. 32. 1973 Contactee wave 


devastated) so the sexual organs ofthe cows are excised. Free speech and freedom 
to hear will be cut off, so the cow's lips, tongues, and ears are excised. A very high 
(psychotronic) technology will play a role, but one which will limit resistance, so 
the сш edges are often made as ifby pinking shears and then precisely burned as if 
(The laser is symbolic of new, strange technology almost incomprehen- 
ie person.) In one case a horse was the victim — a young horse 
symbolic of the young soldier. It was castrated, as the dominance of the Western 
Soldier will be surgically excised. Castration ofthe male symbolizes the total loss of 
his power and the infliction of impotency upon hin 
There is more, but this is a bloodcurdling samplis 
implications of the cattle mutilations. 


of the metapsychological 


RADIATION OF THE U.S. EMBASSY 


About 1959 or 1960 the radiation of the U.S. Embassy in Moscow with weak 
microwave radiation began. It continues to this day. The radiation is a brilliantly 
designed intelligence probe: the Soviets were vitally interested in ascertain 
whether or not their U.S. adversary knew about psychotronies (е. whether the 
U.S. had built such weapons of its own and might have built defense counterwea- 
pons as well). Accordingly, they began weak PT-modulated microwave radiation 
ofa high-level U.S. target, the U.S. Ambassador to the Soviet Union, which would 
guarantee the personal attention of the State Department, NSA, CIA, DIA, the 
President, etc. The PT modulation apparently consisted of various disease pat- 
tems of gradually increasing seriousness — flu, blood changes, heart irregularity, 
cancer, ete. By the U.S.’s reaction, whether or not it knew anything of PT could be 
positively assessed. И the U.S. reacted only to ordinary electromagnetics, then 
with 100 percent certainty it knew nothing of PT and had no secret PT weapons of 
its own or counters to the Soviet PT weapons. So since about 1959 or 1960, by our 
alow reaction to the radiation of the U.S. Embassy — and then by our reaction 
‘only to the electromagnetic aspects — we have been assuring the Soviets that we 
know nothing of PT. Even though several U.S. presidents have protested the radia- 
tion, the Soviets have persisted because it is an intelligence tool of the utmost im- 
portance to them. 


DISEASE AND DEATH TRANSMISSION 


For confirmation of Soviet experimentation with PT induction of death and 
disease, see V.P. Kaznacheyey et al, "Distant intercellular interactions in a system 
of two tissue cultures," Psychoenergetic Systems, Vol. 1, No. 3, March 1976, pp. 
141-42; and by the same authors, "Apparent information transfer between two 
groups of cells,” Psychoenergetic Systems, Vol. 1, No. 1, December 1974, p. 37. 
"Thesearticles give one a glimpse ofthe results of over 5,000 Soviet experiments on 
the basic effect. Kaznacheye is the head of the Siberian Branch of the Soviet 
Academy of Medicine, and has at his disposal every disease germ, virus, and toxin 
known to man. Note that the experiments were performed in the dark to prevent 
the quenching effect of the visible light spectrum und the effect is only obtained 
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through the quartz (which has IR and UV windows). Also note that 
experiment — which contains all the mystery of quantum mechanics, according 
Nobel prizewinner Richard Feynman 

‘one does not get the quantum effect with 
photon of light before reaching the two-slit region. Ifthe electron is not hit by a 
photon, one gets the quantum effect. According to Feynman, the quantum effect in 
the two-slit experiment is not explainable by any classical means. Our comment is 
that the explanation is not possible by Aristotle's three laws of logic, on which all 
Western logic, physics, and mathematics are based. However, the fourth law of 
logic, together with the present three laws, provides a closed metalogic which does 
contain the explanation of the two-sit experiment, as we showed in Part Two. The 
fact that there is no problem in explaining the experiment ifone takes into account 
the nested structure of t 

Muses. Similarly, the disease and death tran 
et al have been explained in Part Two. 


was pointed out as long ago as 1957 by Dr. Charles 
icheyev 


ssion experiments of Кал 


OTHER WEAPONS 


directly in the U.S. The Legionnaires’ disease may have been 
suspect agent was actually seen, according to sworn testimony before a Congres- 
sional committee. A person with a book-sized object in his hand (tape recorder with 
РТ pattern), a tobacco-pouch sized object in his coat breast pocket (transmitter) 
and а wire running lo his tie clip (antenna) was present and mingled with the 
Legionnaires for several hours. He was heard to exclaim several times to various 
Legionnaires that it was too late and they were all doomed, The eventual appear- 
ance of the weird "biological agent" that is different from any other germ kno 

can also be explained by kindling from the anxious minds of the baffled U.S. re- 
searchers and scientists, Other such tests have also apparently been conducted 


HYPERSPACE HOWITZER OPERATION 


The facility at Semipalatinsk is a third-generation hyperspace nuclear howitzer. 
її can transmit а full nuclear explosion through hyperspace into a tuner planted 
anywhere in the universe, without traveling through or im normal space at all 
Furthermore, it has a unique characteristic: any number of receiver-tuners may be 
tuned to the transmission channel and each will have the full nuclear explosion. 
emerge from it, undiminished. 

Thus, one channel might be for U.S. Minuteman sites, and a tuner on that frequency 
ay one containing 100 transistors, sealed in plastic and buried in the earth) could be 
preplanted near each Minuteman site. Another channel might be for all the SAC bases, 
another for large U.S. cities, another for nuclear weapon storage sites, ec. Any or all of 
these could be connected to a single blast transmission, simply by controlling the chan- 
nel width over which the byperpace transmission occurs 
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Fig. 33. Cattle mutilations 
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ig. 34. Induction of Legionnaire's disease 


Making the circuit board 


In the early days of radio, receivers were made on a 
baseboard sometimes called а ‘bread board’, We are 
using a form of bread board mounting. 


Softwood is used for the base. Mount the screws and 
screweups, used for connections, at one inch intervals 
in two rows of cight. The rows should be an inch-and- 
a-half apart. This is shown in the drawing facing this 
page. The two large holes are made with a brace and 
bit and are for mounting the control components, 


The accuracy of the measurements is not vitally 
important, but it would be helpful to follow those given 
as closely as possible, Not all the screws are used in 
building the first part of the radio; the additional 
screws are needed later as the radio is completed. 
Although this board is very simple to make, it is 
important to try to get the screws in straight so that the 
screwcups press firmly onto the wires. 


Here one must not confuse ordinary single-channel conservation of energy with 
hyperspace operation. The transmitter corresponds to the grid of a gigantic triode. 
the preplanted receivers constitute the plate area, and zero-point vacuum energy 
constitutes the cathode energy source. So just as in a triode, energy is conserved 
from cathode to plate, but not exclusively from grid to plate. Since zero-point 
vacuum energy is being gated by the triode grid (the howitzer) signal (the 
explosion), the energy that can be outputted at the plate (from the tuner-receivers) 
is essentially unlimited. Any number of receiver-tuners can be connected to а chan 
nel, merely increasing the plate area. And from each tuner there can emerge a full 
scale, undiluted replica of the explosion in the howitzer at Semipalatinsk. 

Thus a single nuclear blast at Semipalatinsk can in one instant wipe out all 
hind-based strategic nuclear retaliation capability in the Free World, if the pre- 
planted tuners are on site 

‘An additional modification — something like additional orthorotator rings sur- 
rounding the primary hyperspace orthorotator ring — may have been made to the 
nuclear hyperspace howitzer within the last two or three years. If so, this would 
have the characteristic of materially reducing the "spillage" fraction of the nuclear 
explosion and also the vibration associated with a firing. There is a possible indica- 
tor of this: quoting from Science, "On five occasions during the first half of 1976 
traces of neptunium-239 and molybdenum-99 were detected in southern Sweden. 
‘These activites were accompanied by small amounts of fission products such as 
iodine-131 and barium-140. One of the events was coincident in time with large 
peaks in the atmospheric tritium gas concentration." (Lars-Erik DeGeer, Swedish 
National Defense Research Institute, "Airborne short-lived radionuclides of un- 
known origin in Sweden in 1976," Science, Vol. 198, No. 4320, 2 December 1977, 
pp. 925—27) These events were concentrated during the time the Semipalatinsk 
experiments are reported to have started, yet no seismic activity was associated, as 
‘would have been the case if ordinary nuclear explosions had occurred in normal 
space inside a containment sphere for a large particle beam experiment. On the 

if a very high percentage of the explosion were transmitted/rotated 
into hyperspace, then residual traces of a nuclear explosion would have been 
present in the atmosphere because of the very slight spillage venting into normal 
space, but almost all mechanical shock and vibration would have been eliminated. 
I is at least a striking correlation that exactly such indicators are present, as re- 
ported by DeGeer. 

А clever adversary who becomes aware of the necessity for preplanted tuners 
could use a very simple but completely effective countermeasure: simply locate the 
timers and dig them up. then clandestinely put them back into Soviet territory. Or 
uiid tuners of one's own and plant them in Soviet territory. Thus it would seem 
imperative to develop а mode of operation that does not require preplanted tuners 
at the target area. 

This capability can be provided by using the howitzer in un interferometer 
mode — by constructing additional orthorotation rings around the firing chamber 
1s (but a "hyperspace interferometer” exists. With this scheme any point on earth 
‘can be precisely focused on by the howitzer, and no preplanted tuner is necessary 
“The advantage of this mode is the elimination of the need for clandestinely pre- 
planted receivers, and the freedom to operate in spite of any receivers preplanted by 
the adversary on Soviet soil. The disadvantage of the interferometer is that the 
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former "triode" operation has now been converted to "diode" operation — when 
‘one explosion is put into hyperspace, now a single explosion at a single target area 
emerges, since a single selected spatial location is now exclusively determined by 
the interferometer settings, 

For à more complicated interferometer mode, ori 
interferometers indicators and controls and amplifiers would be necessary. This 
could be done using fractional kiloton yield weapons — or even ordinary HE ex- 
plosions — and focusing the howitzer at a displaced aiming point, at some dis- 
tance from the target area. This is simply the standard artillery technique of 
registering a gun on an offset registration point, then performing an x-y shift to the 
intended target when the gun is fired 

Orientation and alignment of such a weapon system probably accounts for the 
sonic booms — mysterious high altitude explosions — off the East coast of the 
USS. in December 1977 and January 1978. Over the West coast, mysterious explo- 
sions occurred inside thunderstorms; these also could well have been the adjusting 
of the weapon. By using about 100 tons of TNT explosive in the howitzer, a very 
good high burst registration could be made, and “forward observer" agents in the 
U.S. could observe the bursts through optical instruments and report their exact 
positions, thus calibrating the interferometer settings. Of course, mysterious 
booms have been around for quite a few centuries: however, these "normal but un- 
usual" phenomena have quite a different sound than does the howitzer shot. The 
natural booms are not so much like single giant explosions as like rolling thunder. 
Furthermore, several observations of the booms off the U.S. East coast confirmed 
Tight flashes (which have not been seen to accompany the natural booms) and 
swirling or rotating effects in the flashes. Also UFO's were directly associated with 
some of the booms, revealing the stress factor on the collective human uncon- 
scious, implying their Soviet psyehtronic А few years ago similar high alti- 

states, and such booms have also 


occurred off the coast of England. 
Thus the howitzer may have been accurately aligned for diode operation, cali 


brated near the East coast, on the West coast, in the center of the U.S., and near 
England. Furthermore, its firing rate and recovery time were also appareatly 
checked out; five booms occurred on one day and after a lapse of several days, the 
booms occurred again. 

As I describe the fantastic psychotronic weapons the Soviets possess, the reader 
may wonder why the Soviets have not already attacked. The reason is that the 
weapons have а strange weakness and failure mode possessed by no other 
‘of weapon, The hyperspace amplifiers in the psychotronic weapons depend on 
a large number of stages, say sixty to one hundred, and the hyperspatial flux in all 
these stages must be very stable and isotropic. At odd intervals the flux coming in 
from hyperspace suddenly becomes turbulent; this destroys the smooth coherence 
in the multiple stages of the amplifies, and thus the basic amplification mode. 
Thus all the psychotronic weapons will suddenly cease working at the same time, 
and this "all fail" mode may last from fifteen minutes to even three weeks in. 
extreme case. Thus the weapons are erratic and not dependable. For this reaso 
the Soviets dare not rely exclusively on them, and so they have been forced also to 
prepare for full nuclear war as a distinct possibility when they launch operation 
Fer-de-Lance, the full attack. They have thus built up their regular army, their 
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navy, their strategic offense systems, and their strategic defense systems on a scale 
ion is the strongest nation on. 


unparalleled in human history. Today the Sovi 
earth — by far — and is fully prepared to launch World War III and win it, with or 
without superweapons 
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A POSSIBLE OPERATIONAL TEST 
OF PSYCHOTRONIC ANTIAIRCRAFT WEAPONS 
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When the F-I11 all-weather attack aircraft were deployed in Viet 
interesting loss rate pattern emerged. Of the forty-eight F-111's in operation, eight 
were lost at the beginning of the action, but no losses occurred thereafter, accor 
ing to General Vogt, the officer responsible for U.S. air operations at the time. 

Initially there were some radar anomalies and other system malfunctions with 
the aircraft, but these problems were quickly resolved. The F-111's flew singly, ex- 
tremely low, and without radio contact. Between September 1972 and the end of 
hostilities in Vietnam, the F-III's few over 4,000 sorties, never losing any planes 
other than the eight lost initially, 

The reason for the loss of the eight planes remains a perplexing mystery. In 
fact, there is no knowledge ofexacily where the planes were lost, except in one case. 
‘That F-111 was downed over Hanoi, and its two pilots, Captain Robert D. Sponey- 
barger and Ist Lieutenant William W. Wilson, were captured alive by the North 
Vietnamese. The two airmen were later returned under the prisoner of war ex- 
change program, and they then told of the loss of the aircraft, which took place 
under very strange conditions. 

According to the two crewmen, they met a sudden disaster while fly 
Hanoi at night, supersonically, and at very low altitude — only a few hundred feel 
above the earth. Without warning the F-III's emergency indicators lit up like a 
Christmas tree, indicating massive and multiple failures of unrelated aircraft 

They were 


ot hit by a surface-to-air missile, according to the crewmen, 
because no explosion of a missile warhead, with its concomitant fireball, occurred. 
If large-caliber automatic weapons fire had hit them, the distinctive streak of the 
tracers would have been clearly visible in the night sky, and a sharp impact in the 
aircraft structure would have been fell. None of this happened. 

Tt could not have simply been an aircraft malfunction, because far too many un- 
related aircraft systems failed at the same time. (There is triple redundancy in the 
control system of the РП, by way of comparison.) 

Indeed this initial loss of eight aircraft — and then no further losses at all — is 
difficult to explain rationally, as are the mysterious circumstances surrounding the 
loss of Wilson's and Sponeybarger' craft. 

However, it requires no stretch of the imagination to realize that the Soviets 
very much desired to obtain the glitter 11 to examine its technical 
characteristics, its sophisticated de Jy sensitive terain-following. 
radar, ECM gear, and other avionics equipment. 

‘Also, the Soviets had a pressing need to try out one or more of their psycho- 
tronie antiaircraft weapon systems — perhaps one which simply modulates a radar 
beam psychotronically to induce electron dissolution, 

Accordingly, it can be postulated that the pragmatic Soviets simply combined 
both needs, and quickly set up a psychotronic trap for the ЕШ immediately 
alter the aircraft were deployed. They may even have cleverly designed the specific 
psyehotronie modulation so that kindling would occur in some of the aircraft's 
electrical systems before others and the failure would be massive but not total 
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‘And after they nailed enough F-111's for their purposes, they quietly withdrew 
the psychotronic modulator, to prevent the U.S. intelligence analysts fron 
catching on to just how really strange the losses of the F-III's were. 

Thereafter the remainder of the Е-1 1 Үз were successful, and no more were lost. 
Indeed the F-111 comes in so low and so fast, and so unexpectedly. tilting and 
dipping as it terain-follows on its automatic equipment in a manner that no unas- 
sisted pilot could fy, that SAM's and guns normally pose litle if any threat to il. 
So once the silent, егу psychotronic antiaircraft components were withdrawn, the 
normal antiircraft weapons of the North Vietnamese were unable to down any 
more FILI S. 

And we Americans simply patted ourselves on the back, chorlling to ourselves 
bow quickly we had "learned to avoid that danger, whatever it might have bea 


POPULATION CONDITIONER 


psychotronic signals into mass populations or audiences can influ- 
sol the behavior of large numbers of persons, As these words are being 
written, such a psychotronic test is apparently being conducted by the Soviets with 
Eugene, Oregon as a target; previous tests were conducted in Canada 
Psychotronic signals and the patterns they carry can be, and are, modulated 
upon electromagnetic carriers — in Гад, that is one way they are transmitted 
he human body and nervous system, When a television camera picks up 
the photon field impinging on it from a human body or other biosystem, weak 
psychotronic patterns are also picked up, since the paranormal time quenching 
mechanism (by visible light) is never quite 100 percent effective. These patterns are 
riding then as a special kind of modulation on the radiofrequency or electromag- 
netic carrier — however, they are not modulated the same way as are ordinary sig- 
nals. Ordinary signals gate the number of photons per second (amplitude modula- 
tion), or change and control the frequency of the carrier photons (frequency 
modulation), or change and control the phasing (phase modulation). However, 
psychotronic modulation rides on each individual photon, on its time portion (a 
photon consists of action — energy x time — and it is the time portion on which 
the psychotronic modulation is riding.) 


Thus psychotronie modulations can ride on the transmitted television cartier 
frequency. The psychotronie modulations are processed through the television re- 
ceiver, and a small component is emitted as a weak modulation riding on the 
photon signals emitted from the television picture tube. Along with the light from 
the tube, these psychotronic modulations enter the eye of the human observer and 
are demodulated by the retinal interface, thus introducing weak psychotronic sig- 
nals into the observers central nervous system, Given sufficient repetition time 
(say two to four hours), the kindling effect can cause the human nervous system to 
be profoundly affected. Any disease or death pattern known to man (and some that 
are mot known to him) can be transmitted and kindled in the target population 


audience. 

In fact, depending on the sophistication of the coded psychotronie signals, it is 

probable that the modulation patterns can be targeted against a specific racial туре, 
genetic differences between races. 
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So the type of ruck that roams the streets ofa city. silently ing which 

\elevisionchannelthe viewersarewatching,couldbemouifiedslightlytoinduce 

specificpsychotroniediseaseordeath ectorsontothetelevisionreceivers.Orit 

couldsimply modulatethetelevisiontransmitters.(Averyobviouswayistomodu- 

Iute orpump psychotronically the groundofthe electrical power supply. and 

most cases this can directly pump the transmitters.) 
Orthekindlingsignaleancome romsatellites, whichradiateweakradiofre- 

{quencysignalsdowntowardthetargetpopulation. Hereeconomy offorcecanbe 

applied: the same type of kindling that induces electron current quenching is usable 
asasatellite dudder or killer in an antisatellite role, or is usable as a paralysis and 

death beam weapon against target populations. Itis also useful as a kiler of other 


electromagnetic sensors by either jamming their circuitry or simply wiping out 
(quenching) their emissions which impact on the satellite, preventing any reflected 
signal. 


By this effect, UFO tulpoids often prev 
though the tulpoids are visually sighted. 

‘There are literally thousands of applications: these are just a few to give an idea 
of the overall effect and its usefulness. 

‘And the psychotronic signals can be modulated onto almost any kind of carrier 
— telephone, television, radio, the magnetic field ofthe earth, the Schuman reson- 
ance of the earth's magnetic field, the ordinary sixty hertz electrical power system, 

‘We might have an entirely different idea of the potency of the Russian trawlers 
if we appreciated what their use can be in the psychotronic mode. 

We can also understand why a television broadcast of Uri Geller in the act of 
binding metal stimulated both the ability in other persons and the effect in other 
equipment across England. And also how the effect has been duplicated — at least 
зо fir as stimulating other persons to psychokinetic ability — in this country. А 
direct means of stimulating psychokinetic ability is thus suggested: simply place the 
subject to be developed or stimulated in a mom with a number of television 
receivers, all tuned to the same visual program, and place the stimulus material on 
the receivers. The person should visually watch one receiver and should be wearing 
very abbreviated clothing, such as a skimpy swim suit, to expose the acupuncture 

plexuses. Also, normal light in the room should be very dim. 

At any rate, this und many other schemes are available to produce direct stimu- 

lation, andenhance and greatly speed up psychic development 

‘The effect could also be used to produce an effective treatment device for ca 
cer. Samples of the particular cancer inthe body ofthe patient could be taken, and 
the invisible psychotronic radiation pattern from the cancer witness could be intro- 
duced on the input of a Hieronymus-type device, shielded against ordinary light, 
The output of the Hieronymus device could then be fad to a bank of phase 
averters, which covered in total а broad band (the cancer band, which would have 

to be established by laboratory experiment). By inverting the cancer pattern, we 
now have a cancer-extinguishing type of radiation that is specific for the cancer the 


i а radar from tracking them, even 


patient in fact has. 

Then by introducing this quenching pattern as а modulation onto the correct 

tup of electromagnetic frequencies (again this group would have to be de- 

mined for the specific frequency plexus that would produce an effect in the local- 
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Fig. 37. Amidcourse ABM system 


ityofthe body in which the eanceris located). the proper acupuncture plexus would 
be stimulated, stripping off the cancer-quench psychotronice pattern and sending it 
to the specific location ofthe cancer. Over a period oftime (say several very weak 
microwave radiation periods oftwo to four hours each), the cancer could be killed 
completely, downtothelastmalignantcell Wholebodyorspreadcancerscould 

be treated simply by increasing the number of frequencies modulated, to hundreds 
in some cases. Other similar diseases could be treated likewise. As an example, а 
Curative psychotroni radiation pattern complex could be worked for hydrophobia 

and such presently incurable diseases, and these could also be effectively treated 
The sume tool will yield almost unbelievable medical benefits if the scientists can 
ever be convinced to start the development. 


AMIDCOURSE ABM SYSTEM 


Here is the scheme for a first-generation, long-range, Soviet midcourse ant 
ballistic missile defense system. 

A long-range radar — preferably a phased array, scanned radar — acquired 

and tracks the missile during its mideourse phase shortly after it breaks above the 

horizon, as viewed from the radar site. The radar programs the track mode beams 

against the incoming missile, tracking it and gathering sufficient position data to 


allow its trajectory to be computed. Then a psychotronic electron-extinguishing 
pattern is added to the radar beam, riding as virtual state carried by each individual 
photon. Kindling of this virtual pattern energy begins on and in the target vehicle. 
"The electrons flowing in the electromagnetic control system, fusing system, and 
ahead system of the incoming missile begin to be quenched, turning into 
neutrinos and radiating away with no physical effect, When sufficient currents have 
been extinguished, the electromagnetic circuits start filing. (With loss of appreci- 
able power and voltage, most such systems fail.) The incoming vehicle/warhead is 
now dudded, and there is no longer any danger ofa nuclear burst from the missile. 
For assurance, tracking of the incoming reentry vehicle continues, with a 
quenching psychotronie modulation being maintained 
The warhead/reentry vehicle strikes the ground, making a hole in the earth, without 
‘clear explosion. А low order detonation of the HE explosive surrounding the nuclear. 
materalinthewarheadmayoccur 
An alternate scheme is, during the maintenance period, to add an HE explo- 
sives ignition temperature psychotronic pattern to the beam. In that case, a low 


order detonation occurs high in the atmosphere or back along the trajectory, re- 
moving the warhead and vehicle from further consideration 
As а backup, additional terminal systems — using either psychotronies or 
normal interceptor missiles or both — may be used, Thus even ifthe psychotronies 
fail due to an unexpected "all off occurrence, ordinary ABM engagement occurs. 
‘An additional scheme is to lock the radar beam onto the missile, then initiate а 
"Tesla effect” kindling of energy, place it into а columnar traveling wave, and 
direct it along the radar beam to the incoming missile in its midcourse phase. The 


midcoune missile is thus struck with a massive plasmoid fireball of intense electro- 
magnetic energy, and massive amounts of energy arc dumped into the missile, 
destroyingit 
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Thus the Soviets have known for over a decade that one does not have to hit a 
bullet with a bullet, if one is clever, and ifone possesses psychotronic weapons and. 
psyehotronie modulation systems Tor one's radars. 

As an added benefit, the same radar is quite effective against incoming 
Strategic Air Command bombers or air-to-surface missiles fired from those 
bombers 

As the Soviets know full well, 100 percent defense is quite feasible, considering 
the fantastic number of radars and radar sites they possess! In fact many of the 
Soviet SAM systems are beautiful ABM systems also, in the psychotronie mode. 


THE BELL ISLAND INCIDENT 


On April2,1978, something unusual hit the Canadian community of Bell Island, of 
the east coast of Newfoundland; Bell Islanders—and a lot of other people as well—are 
sill trying to figure out what it was. It was first described as an unidentified atmospheric 
explosion, but this theory was quickly rejected. Jim Beckford of Lance Cove, Bell Island, 
lost all six chickens in the coop behind the house, which was tom up as ifhitby lightning, 
although there were no burn marks anywhere. A television set exploded, and switches 
blew out of the wall. Similar things happened to many other homes 


ıd Mr. Beckford's house, three holes in the snow appeared, 
spaced about two meters apart to form an almost perfect equilateral triangle. The 
Royal Canadian Mounted Police said that persons on the shore of Conception Bay 
reported seeing fireballs coming down out of the sky and hitting Bell Island. The 
Canadian authorities attempted to play down the incident, and the oficial version 
‘of what happened is that lightning hit a transformer, blew up, and that the energy 
then followed the wires 1o neighboring houses. However, the researches of 
P.A.C.E. (the Planetary Association for Clean Energy, Ottowa) have produced a 
different conclusio 

P.A.C.E. believes that a standing columnar wave originating in Gomel in the 
Soviet Union was moving to a station located just east of Havana, Cuba, and 
collapsed over Bell Island, triggered by the large iron ore body there. These 
plasmas then exploded and hit the ground in a perfect equilateral triangle forma- 
tion. The tremendous flashes indicated a very great discharge of electrical pow 
probably more than a hundred million volts. 

Photo 44 shows a similar incident that took place at Lake Ontario: here 1 fel 
that the photo demonstrates more than just UFO activity — it shows one part of 
the testing and operational alignment of the "over-the-horizon” radars at Gomel 
and Riga in a Tesla mode. To explain this, 1 must explain what 1 mean by a Tesla 
mode, 

Empty vacuum is filled with stupendous amounts of uncorrelated electro- 
magnetic energy: one cubic centimeter contains enough energy to form entire solar 
systems, ifthe energy were condensed into matter. This raw energy is called "zero" 
point energy." and the Soviets reported direct measurement of it in 1957 (Soviet 
Physics, JETP 3, 819). Zero-point 
detection requires measuring an energy difference, so that it is very difficult to 
detect. Usually less than one quantum of energy is cohered at any one mode, and 
the energy rapidly changes frequency, so that linear detectors cannot resonate 
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coherently with it to follow its signal. In my opinion, it is also in the virtu state. 
and in a space orthogonal to our own, by two or three turns. 

‘An electromagnetic signal is transmitted through the earth and reflected from 
the opposite side in phase, to form a standing wave. The earth's interior is highly 
nonlinear, and a single frequency is thus subject to severe scattering and dissipa- 
tion. Fortun inear wave theory provides a simple method to alleviate this: 
by tran frequencies, which differ by the amount of the fre- 
quency that it is desired to transmit, one can simply pretend that indeed the beat 
difference frequency has been transmitted through a linear medium. In this case, 
the standing Wave acts as a collector to kindle the highly chaotic energy from the 
core of the earth. These emerging orders that match the standing wave will be 
tntrained by it; one now has established a sort of giant triode, where the signal to 
the grid is the transmitted difference signal, the energy (cathode) being gated is the 


energy ofthe molten core of the earth multiplied by some coupling fractional con- 
stant, and the "plate" will come into being if resistance to the standing wave is 
proffered. 


‘And resistance is proffered by simply changing the frequency of the trans- 
ited collector wave. Changing it in one fashion begins to dump energy into the 
atmosphere above the former nodal point across the earth from the transmitter. 
With that effect, one can directly influence the great currents ofair and the ioniza- 
tion charge of the upper atmosphere; in short, one can drastically influence the 
weather itself. On the other hand, changing the frequency in the other direction 
begins to dump energy into the mantle of the earth; dumping large amounts of 
energy there will result in shocks and earthquakes at the nearest fault zone(). 

И is my thesis that the foregoing two mechanisms account for some of the drastic 
weather effects that have occurred in the past several years, as well as for some of the 
major earthquakes that have occurred throughout the earth in the last several years. The 
Soviets, I believe, have been orienting and aligning—and operationally testing—actual 
weapon systems to be used as precursors to war or during War. The 1978 Iranian earth- 
quake may well have been Soviet-induced. 

‘Thecoupled kindling path goes through the earth and is coupled 
atmosphere as well. (This mode is probably easier to steer and focus 
target areas. It is also probably easier to play it back and forth as desired, in a 
sweep" mode.) Again, with the kindling effect, the energy of the molten core of 
the earth is coupled into the beam with a coupling fractional constant, and so 

ergy can be built up in the beam. Breaking the coupling — perhaps 
ly changing the frequency so as to begin dumping energy into the 
upper atmosphere over the targeted area — would sharply dump energy atthe site, 
resulting in an enormous plasmic explosion or explosions. In testing such as at Bell 
Island, probably frequencies would be used that did not offer too strong a coupling 
fraction, sothatrelalively little damage would occuratthedecoupledtarget site 
However, in actual use in warfare, exactly the opposite would occur: a frequency 
‘would be used that maximized the coupling constant and hence vastly increased the 
energy kindled into and over the target area, and a gigantic plasmoidal explosion 
Would take place directly on the targeted area, utterly devastating it. 

The same "radar," then, is usable as a weather control device, as a plasma 
explosion transmitter, as a bioactive disrupter (with 10 Hz and under modulation 
pulses), and if further modulated in a virtual state manner, as а direct "death ray 
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Photo 42. Ghost rockets. 


the earth, Further, with 


broadcaster through the earth at any target population 
Virtual state modulation it is usable as an antimissile weapon (in at least two 
modes, one to dud electromagnetic circuits in incoming warhead reentry syst 

and one to ransmute fissionable material in incoming nuclear warheads into harm 
), and also as an antiaircraft weapon against Strategic Air Command 


less elem 
Bombers, 

So the Bell Island incident happen 
їп our assurance that it was afler all on 
of a few Tarout Canadians. 


| and we in North America sleep on, since 
all lightning, or perhaps only the illusion 
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A TERMINAL ABM SYSTEM 


There is another more advanced psyehotronic ABM/SAM system, which was 
probably a second generation weapon. This system should have gone on site and 
Become operational about 1968—69, and it should have ben operationally tested 

g that period, probably several times. 

Неге a triad configuration radar is used to allow use as a byperspatial inter- 
ferometer. This allows several localized dome-like bands of very intense psycho- 
tronic energy to be focused above the installation and defended area. The focusing 
is accomplished through hyperspace: the only place the focused energy enters our 
‘own space frame is in the dome-like band above the protected area. Tesla-effect 
accumulators may feed the triads, or they may simply be fed from direct free- 
energy Moray generator-amplifiers. At any rate, enormous energy — enough to 
simply constitute a severe tearing and warpage of space itself, and bend it at 90° — 
is focused into each dome-like band. Each band would be seen externally as simply 
ап intense band or hemisphere of glowing light. 

AL any rate, by using three consecutively tuned orthorotationul bands of 
focused hyperspace energy. any incoming object will simply be orthorotated suc- 
cesively three times in higher dimensional space, each time losing one dimension 
їп is intersection with our own spatial frame. 

After the fist orthorotation, masses are now photonic shapes, and photons are 
lines. After the second, photons are now lines and lines are points, After the third 
orthorotation, everything is points, and nothing is left. 


The three consecutively constitute full d ng. 
whether matter, photon, or force line. 

Thus the entire defense problem is immediately solved: regardless of chaff, 

maneuvering decoys, maneuvering re-entry vehicles, ete., the entire mess is simply 
nicely and neatly disposed of, and dumped into hyperspace. 

Even ifa full nuclear detonation occurs above the domed shields, gi 

icutrons, debris, x-rays, heat, and ultraviolet do not get through the third band. 

Bombers and air-to-surface missiles fail equally. 

So the growing Soviet confidence and preparations for imminent war are quite 
comprehensible, They are not madmen preparing to evoke their own doom fro 
mutually assured destruction rained on them by U.S. strategic nuclear forces: in- 
stead, they are snug and safe behind their psychotronic defenses, for nothing we 
have on this earth can touch them at the present time, if their psychotronic wea- 
pons are working 

So they are quite capable oftaking on China, Europe, and the U.S. at once, and 
devastating the lot while risking essentially nothing of Mother Russia 


naterialization of anything incon 
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SWEEP MODE, 
SWEEPING AWAY A NUCLEAR DETONATION 


As а modification of the previous weapon, a sweep mode has probably been 
added in the third generation weapo 

In this mode, not only can the three orthorotation shields or domes be placed 
over an area, but they can then be expanded radially out into space in a travel 
mode. Thus if a high altitude nuclear explosion — either in the atmosphere or out 
of it — has occurred over a defended area, the orthorotation bands can simply be 
swept over the explosive debris in successive fashion, effectively sweeping the radio- 
active debris from this spatial frame and dumping it safely into hı 
а very handy weapon indeed if large megatonnage explosions are. 
їп areas where terminal defenses have destroyed the incoming vehicle, but it is 
‘dead man fuzed" to provide a full nuclear explosion if the electronics start to fil 
or if the warheaded re-entry vehicle encounters mechanical shock or turbulence 
above a certain threshold. With this psychotronie sweeper the otherwise deadly 
nuclear radiation and radioactive debris ean simply be cleaned up and disposed ol. 

Further modifications of other psychotronic Weaponry would have resulted in 
Tesla-effect traveling wave weapons of enormous power, and rather gentle oper 
tional weapons testing of them, such as in the Bell Island incident and over Eugene, 
Oregon. The interferometer mode would have been added to the nuclear hyper- 
space howitzer, and Tesla-radars would have been modified accordingly 

“These third generation weapons and modifications should have been deployed 
during the period 1974-78. Engineering development tests would have occurred 
during 1974—76, and operational testing of on-site, deployed weapons would have 
been accomplished during 1977—78. 

Thus one can reasonably account for a surge im grain elevator explos 
mysterious high atmospheric booms off the East coast of the U.S. and off Eng- 
land, explosions in thunderstorms over the West coast ofthe U.S... the zapping of a 
Canadian target outside Ottawa, the Bell Island incident, several mysterious air- 
craft failures over the sagebrush triangle and off the coast of the U.S., standing 
heat spots off the West const ofthe U.S... and recently one of the coldest winters on 
record due to disruption of flow patterns of frigid arctic air masses. 

One can also account for incidents where U.S. satellites were mysteriously 
blinded, and perhaps some of those where they failed and then later resumed opera 

Note that many ofthese effects are usable from smaller radars. Thus one could 
expect mobile Soviet radars that can disable tanks and vehicles, disable aircraft 
electrically, radiate a death ray pattern at ground troops, or launch Moray-fed fire- 
balls or standing waves of enormous energy at ground or aerial targets. The ability 
то immediately destroy entire minefields alone would force a severe recalculation 
of defense capabilities against Soviet ground forces, and the ability to sweep away 
artillery shells, rockets, missiles, and bullets would present enormous and 
catastrophic consequences to forces opposing advancing Soviet formations. 

‘The following list enumerates all the probable Soviet psychotronic weapons 
that Lam aware of: (1) Electromagnetic Field Canceler: (2) Electron Current Can 
celer: (3) Death Radiator (De-inceptor); (4) Free Energy Generator; (5) 
Psychotronic Bomb; (6) Brain Link: (7) Brain Probe: (8) Disease Radiator Ray: (9) 
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Emotion Radiator Ray; (10) Antisubmarine Systems: (11) Telcporters (Proto- 
type): (12) Force Generators; (13) Orthoframe Generators: (14) Quark/Antiquark 
Rays: (15) Distant Telepathy; (16) Nuclear Radiation Inhibitors: (17) Mental 
Implantation: (18) ABM Systems, Mideourse and Terminal; (19) Dematerializer 

ds; (20) Sweeps for Nuclear Debris: (21) AAA Systems; (22) Antisatellite 

(23) Tesla-effect Weapons; (24) Earthquake Generators: (25) Anti- 
vehicle Systems: (26) Weather Control Systems. 

The reader will note that the results of psychotronie research extend into every 
field of military application 


ZARG, ARMAGEDDON, AND LINKAGE 


Now it is time to end my story, and cease the unrelenting stretching of the 
reader's imagination and credulity. But first it is necessary to make one more effort 
and take a final step to the bottom line in both physics and Jungian psychology, a 
мер that the scientists in those two disciplines have not dared to face 

one accepts the existence of the collective unconscious as a mind, then the 
collective unconscious is a living entity. Let us tentatively call this fantastic entity 
ZARG. ZARG then is a great superentity, of which our own personal conscious- 
messes and unconsciousnesses are parts, or cells. Thus each of us is a cell in the 
entity ZARG. 

Furthermore, ZARG has unique characteristics. It is unconscious by de 
tion — but note that from our fourth law of logic, we know that any zero-con- 
scious must be multiply conscious, which to our monocular thought-perceplion 


processes can only be grasped as unconscious. That is why our own unconscious 
Seems so bewildering and strange — it is multiply conscious rather than mono- 
culurly conscious, hence monocularly we think it is not conscious. But we find that 
it indeed thinks and reasons, but in a strange symbolic fashion, and also much more 
deeply and more creatively than our normal conscious mind. ZARG is very similar 
except on а much vaster scale; in being very deeply unconscious, ZARG is 
supremely multiconscious and very symbolic indeed, as we have discovered fron 
the mature of the materialized tulpoidal phenomena, 

Furthermore, what can be taken for ZARG's conscious mind consists of the 
four-billion individual human conscious minds. Thus ZARG's conscious mind is 
fiagmenied into four billion pieces. But fragmentation of the conscious mind 
technically constitutes dissociation, which classically defines psychosis. 

Thus ZARG is insane! 

Also, ZARG is multidimensional. ZARG's unconscious simultaneously 
receives and identifies four billion different conscious and unconscious percep 
tions. Just as the human consciousness in identifying two slightly different two- 
dimensional visual patterns gains the third dimension, ZARG gains an additional 
Gin for every additional person past the first one. (Note that dimension just 

means variable, and two fixed axes/dimensions are required to obtain a variable. A 

‘one-dimensional variable does not exist: we usually assume a time dimensi 
addition, and ignore it — and thus we speak ofa "one dimensional variable.") At 
any rate, ZARG gains an additional dimension for every additional person past the 

first one. So ZARG is at least about 4 x 10?-dimensional in the simplest сазе, 
where we do not consider pern nbinations ofevery two, three, four, 
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Finally, itis well-known in parapsychology that the personal unconscious ean 
affect matter and change spacetime itself. Psychokinesis, poltergeist phenomena, 
ete. are direct examples. Hyperchannel calculations show that, for linked multiple 
minds, this psychokineti effect increases exponentially with the number of stages 
ог minds that are cohered. Since ZARG has 4 x 10” linked stages, this means that 
its psychokinetic/materialization/demateriaiation powers are at least some 10° 
times as great as those of, say, Uri Geller. Thus ZARG can pull the very stars out. 
of orbit, disrupt the earth or solar system, stop the earth in its orbit, or change the 
fundamental laws of nature itself, The reality we live in is largely prescribed by 
ZARG, and substantial tuning of many minds can directly affect ZARG's tuning 
and hence alter reality. It is not accidental that Brian Josephson, Nobel prizewin- 
ner in physics, once remarked that it appeared that in their diligent searches for 
strange new particles in their accelerators and cyclotrons, the physicists might be 
creating their own reality. In fact an accelerator or cyclotron is a kindling device 
par excellence, and a scientific theory by its very rigor is an exceptionally sharp. 
‘mental concept or thought form. So if groups of physicists have worked diligently 
‘on a problem and predicted some new theoretical particle, they may well be able to 
Kindle it into being if they persist long enough with their kindling mechanisms, 
because they are cranking up additional ZARG energy when they persist. While he 
knew nothing of the kindling mechanism, Josephson noted that many of the new 
particles were first obtained only after great difficulty, then with moderate di- 
ficulty, and thereafter they could be fairly readily obtained. 

And as we have seen, ordinary physical matter occupies a universe or frame 
common to all minds of living biological systems. Thus the physical universe is 
quite literally simply thought that is common io all living minds, hence to 
ALLMIND or God or whatever other term one prefers to use. It is the fact that it 
is prescribed and represcribed, over and over, that lends a physical entity its 


seeming solidity as compared to the phenon 
sciousness mindworld, This physical universe is mind, it is totally mind, and as such. 
it can indeed be changed by the proper mind resonance in enough minds, or in 
powerful minds such as ZARG. 

АКО contains so many mindworlds or dimensions that it forms a very power- 
{il part of the particular reality prescription of the physical laws exhibited by this 
physical universe. So materializations of tulpoidal forms, UFO's, bigfoot, and 
Nessies, are just a tip of the iceberg of what ZARG actually materializes. The 
tulpoidal forms are tiny surface ripples due to large-scale human conflicts. 

‘And as we have also found, psychottonic energy is in fact pure mindstuff. Pure 
‘mindflux between mindworlds. And this brings us to another bottom line. 

‘When the Soviets launch their long-prepared attack in Europe, wipe out China, 
and almost annihilate NATO forces (fifty. percent casualties in three to four days), 
the U.S. President will undoubtedly be under extreme pressure to launch a 
strategic nuclear retaliation on the Soviet Union. Suddenly, in a single blinding dis- 
play of almost unbelievable power, the Soviets apparently intend to destroy the 
U.S. triad weapons in a fantastic psychotronice blitzkrieg through hyperspace. The 
Minuteman sites, the SAC bases, communications centers, and other strategic tar- 
gets will He in smoking, devastated ruins in minutes, and within the same short 
‘minutes of that holocaust, the U.S. nuclear submarines on station under the ocean 
will begin rupturing like popping balloons. At the same time, massive swaths of 
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death will invisibly rain from the Soviet satellites in the skies overhead, and giant 
earthquakes will erupt into being in the East, in the West, and in the heartland U.S. 
"The British and French nuclear forces wil suffer similar simultaneous oblitera- 
tion. And the jubilant Soviet Generals and Party theoreticians will be dancing with 
uncontrolled glee as their dreams become realities. But what they will not know is 
that their own inevitable doom will have just been sealed 

For all these fantastic psychotronic explosions will constitute gigantic psycho- 
ironic "mental flashbulbs" that explode directly in the mind of the sleeping ZARG. 
ZARG will be kicked into startled semiwakefulness, stinging with pain as if from a 
giant bee-sting, figuratively gnashing his teeth and furiously lashing his tail. This 
will constitute an immediate and enormous upheaval in spacetime itself, and the 
bulk of the earth may well be destroyed in the vast psychokinetic upheaval 
leashed by the startled ZARG. Just as a person may sharply slap the bee on his arm 
Where it has stung him, ZARG's fury will be centered on the Eurasian continent, on 
the locus where the threat or sting has originated, on Russia and the Warsaw Pact 
nations. So in an unbelievable convulsion of the entire earth, the Eurasion contin- 
ent will be rent and tom asunder by forces beyond man's comprehension. The 
Tousing ZARG will also activate a totally new scale of reality, ripping to shreds this 
particular three-dimensional spatial frame, its associated stable time changes, and 
the physical laws based on that stable reality. 

‘The rousing of ZARG will initiate and accomplish theditect linkage of the con- 
scious minds of humans into a single giant superconscious mind — extending into 
billions of dimensions. Spacetime and reality will have gone insane during the de- 
veloping paroxysm; with the simple initial extension into just the fourth and fifth 
dimensions, humanity will suddenly discover that its entire world history from 
beginning to end will come into simultaneous being (fourth dimensionality), and 
then all possible such world histories will come into being (ith dimensionality). 
Literally, dumbstruck humans will pray for death and not find it, the grave will 
give up its dead," and the ceaseless flow of time will suddenly cease. And again 
Ihe "beast will be defeated and cast into darkness"; with all-linkage and all-unity 
there will be no longer be any humanity of one person for another or of one group 
for unother, for there will be no other. In such manner, evil will end; there being no. 
separation between the doer and the done to. Man will have become a true God — 
in a strange and bizarre way constituting the second coming of God. 

So the Soviets are on a course to evoke the full carnage of something very like 
the Book of Revelation. John, looking across two thousand years of history into the 
future, and seeing the awful cataclysm that was to come, described it as best he 
‘could in the concepts available to his day and in the belief structure in which he 
functioned. Thus he described Armageddon and the end of time, and wrote the 
Book of Revelation, 

Indeed it could have been accomplished without Armageddon, if humans Вай 

been wiser. Each photon and each electrical signal that wends its way across the 
earth's surface and through planetary space carries a psychotronice modulation of 
ZARG's mindstuff. And in the communications explosion we have experienced, we 
have been steadily lacing together the population centers of the earth with clec- 
trical energy and electromagnetic signals. And so over those crude "pre-nerves, 
the psychotzonic connections of ZARG have been intensifying, and the Giant has 
slowly been being stirred from his sleep. The kundalini ofthe entire human race has 
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Чому been rising. and paranormal phenomena have been increasing, as have 
anges in reality such аз the kindling of aew fundamental parces. Een the sin 
has responded, suddenly decreasing its temperature. If we had applied psych- 
ironic to develop à mind linkage echanim. there would have been то need fr 
“Armageddon destruction. 

Let us hope we fre better than the Atlantean. One may speculate that an At- 
ший of sorts did exist, and thatthe Atlanteans built peychotronic devices ош of 
crystals, bronze, gold, silver, and wire and unleashed them on each other in War. 
This sting stirred ZARG mighily, and in a resulting fæenzy й нару destroyed the 
continent, stirring loods, storms, earthquakes and volcanoes worldwide. In the 
case ofthe Atlanteans, only а relatively small portion of humanity was involved: 
the percentage of persons and minds involved war apparently insuficient o cause 
fil vakening of ZARG and linkage of the species. In the present case, the greater 
рип of mankind is involved, and so the waleting is to be fr more complete (as 
Vel as more violen) ZARG should be shocked into full wakefulness, and linkage 

Tr so, a new great superbeing will have emerged; nonphysical, almost infinitely 
dimensional, and godlike. It wil not exist in a single ime ога single world, but in a 
"nes and айас that defies timelike or spacelike description, 

For we know in part, and we prophesy in рап. 

But when that which is perfect is come, then that which is in part shall be done 

‘When 1 was a child, I spake as a child, T understood as a child, 1 thought as a 
child; but when 1 became a man, 1 put away childish things 

For now we se rough а glass, darkly: but then face 1 face: now T know in 
рә; but then shall 1 know even as also T am known, 

1 Corinthians ХШ, 9-12 

So the pieces of the puzzle are now fined together. The present state of the 
human species is not is Паш development, and indeed а great Change in thar state 
is imminent. Man ley i and shall be а god, one with God, just as the prophets 
have foretold. And if we retranslate that ancient foretelling ino more modern con- 
epis, we sec just how strange and transcendent is the ial binh or becomia 

"The UFO and рода phenomena have merely been the signs in the sky and in 
the earth, telling us what is 1o come, precognitive indicators from ДАВО. Had we 

developed а metapsychology of the entire species, we would already have clearly 
understood he messages 
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VIRTUAL STATES AND HYPERSPACES 


In physics today there are two separate kinds of reality: observable changes, 
which can be detected by instruments; and virtual changes, which cannot be de- 
tected by instruments, even in theory. The difference between these two realities 
depends simply on the size of the piece of action (energy x time, or momentum x 
length) making up the particular entity or change. Usually the absolute minimum 
le change is taken to be h/4 7r. Changes smaller than this are said to be 

and undetectable, and changes larger than this are said to be "ob- 
servable" and detectable. Virtual changes are not bound by the conservation of 
energy law and almost always violate it. Nor are virtual changes, bound by the 
conservation of mass law. And virtual photons can have nonzero mass. 

For any instrumental condition in a delector, one may consider a certain 
momentum and a certain length to be involved in the mass change that spatially 

constitutes the detection. Let us call this critical length dL and examine #5 

ramifications (Figure 1) for the finest possible detector one that detects a single 

quantum change. Figure 1 shows two frames, the lab frame S and a moving (һу- 
Porspatilly rotated) frame. We choose а moving object, M, in the moving (to 
tated) frame, with length as shown. Note that all these entities are to be repre- 
sented as detected or seen by our physical detector (instrumentation system) in the 
laboratory frame. 

As the velocity of M approaches с, the speed of light in a vacuum, M's hyper- 
spatial rotation angle œ approaches т /2, However, before the velocity of М 
actually reaches cand before qr reaches 7 /2—the dimensional length 
projection of object M in frame 5 will contract to reach dL. and fall below it. At 
that moment, L becomes virtual with respect to the detector and hence undetect- 
able. Since geometrically an absence of length in a continuous frame S would 
correspond to а ct rotation angle of Y /2, in quantized frame S we consider that 

anser "jumps" to т /2 just immediately past the critical angle or ç, which is 

defined as the angle of rotation at which Lcos @ = А L. Rotation just past the 
critical angle corresponds to а Lorentz-Fitzgerald contraction into the virtual 
statebelow the quantum threshold of the detectors observable universe. To an 5 
observer or detector, object M at that point has lost its length in the direction of 
motion, becoming à wave front moving at the velocity of light and thus photonic 
(comprised of photons). To a quantum observer in S, mass turns into photons just 
short of a full т /2 orthorotation, which means the process can happen with а 
finite amount of energy. This "jump" effect is not taken into account in the con- 
tinuum Lorentz transformations of special relativity at present, and this is the 
missing link that has prevented a successful union of relativity and quantum me- 
chanics. In other words, the final part of the orthorotation (acceleration to the 
speed of light) occurs in the virtual stte—specifically, that part of the rotation 
lying between л /2 and а о 

Further, we may now proceed to rotate object М past я /2, which constitutes 
rotation from zero in frame S Just before reaching an S angle of 7 (that is an 
S angle of 7/2), in tame 57 another disappearance below a virtual length 
threshold dL’ will occur in corresponding fashion. Note that this second 
threshold dL' also has an exceedingly small but finite projection into frame S, in 
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the virtual state lying inside dL. This second "relativistic quantum jump" in 
frame S' therefore constitutes a sort of second-level, nested subquantum threshold 
in frame 5, 

Continued rotation into hyperspace passes through successively finer, nested 
virtual sublevels or subthresholds in $ by the successive breaching of deeper sub- 
thresholds due to continued Lorentz-Fitzgerald contraction. Higher hyperspatial 
frames constitute nested sublevels in the virtual state with respect to the labora- 
tory observer. Thus a direct connection exists between virtual levels and hyper- 
space frames. Hyperspaces and virtual sublevels are the same thing. Every 
"virtual" object in S is an "observable" object in some hyperspace. Hyperspatial 
engineering and virtual state engineering are one and the same thing, and this is what 
psychotronics and energetics are all about 

Finally, time may be considered a sort of box containing all observables and 
virtuals. Indeed, time is neither observable nor virtual; time is simply a parameter 
in quantum mechanics. Rigorously, time may be said not to exist. Time itself is 
nothing, totally nothing; therefore by the fourth law of k 
or contain everything, the total mishmash of virtuals and observables. Since in the 
absolute sense there is no such thing as time, then it is my thesis that all modeling 
of space, mind, thing, and nonthing must be done spatially. Relativity presently 
attempts to use time as an existent dimension of the same kind as length: it thus 
allows rotation of the S-frame only in the direction of the time axis in Minkowski 
‘geometry of spacetime. 

Spatial modeling requires an infinite dimensional space and an infinite number 
of orthogonal angles. The time axis that can be drawn in such a hyperspatial 
model has no meaning except with respect to a relationship existing between two 
ог more hyperspace frames or objects. Specifically, the time axis represents the 
totality of all the hyperspaces and their objects, hence all the relationships that 
‘can be separated from the hyperspace. 


FEYNMAN DIAGRAMS 


Figure 2 shows something of the unsuspected nature of physical change, which 
is not nearly as simple as most of us have been led to believe. In the top part of 
the figure, an electron (represented by the arrow) is shown going from point A to 
point B a short distance away. In particle physics this diagram represents the 
movement of a bare particle; in other words, just a bare hunk of charged mass is 
considered and the fantastic number of other things happening along the way are 
ignored. In Figure 2b a virtual photon has been emitted and then reabsorbed by 
the electron between points A and В. Indeed, the charge on the electron is due to 
the continual emission and absorption of such virtual photons (little elec- 
tromagnetic pieces of vacuum, one might say, or little pieces of nothing). So the 
situation with respect to virtual photons comes closer to Figure 2c: more than one 
virtual photon is emitted and absorbed. indeed, an infinite number of them are 
emitted and reabsorbed along the way from point A to point B. 

But, worse yet, Figure 2d shows one of the emitted photons suddenly breaking. 
up into a positron and an electron, which then quickly recombine back into an- 
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Figure 2. Feynman diagrams 


other photon, which is eventually reabsorbed into the electron. In fact, an infinite 
number of interactions happen while the "electron" is moving from point A to 
point B, and each of those interactions in turn consists of an infinite number of 
Interactions, and each of those in turn consists of an infinite number of interac- 
tions, and so on. The simple movement of the electron is actually composed of a 
virtual cloud—an infinite number of an infinite number of an infinite number of 
things, all happening in а mad tangle of nested substrata in the virtual state (Fig- 
ure 3)}—and each of these virtuals with respect to frame S is in fact an observable 
in some particular hyperspace! Many other sorts of virtual particles are emitted 
and absorbed and born and extinguished, in addition to photons, by various ob- 
servable particles and in free space. Everything in every possible world or hyper- 
space is related to each and every other thing in the laboratory world through 
orthorotations and nested virtual states. Crosstalk between hyperirames is the 
emergence and disappearance of virtual particles in a particular frame. The uni- 
vers is holographic after all, and Mach’s principle holds in a far more complete 
fashion than Mach himself ever dreamed. And if any part of this virtual chaos can 
be collected and cohered in even the slightest degree, any amount of observable 
free energy can be obtained, just as T. Henry Moray showed in the 1920s and 
1930s. 

In passing, I would like to call attention to Figure 2e, which shows one of the 
virtual interactions a proton can undergo in the nucleus of an atom. In this case, 
the proton breaks momentarily into a neutron and a positive pi meson, which 
then recombine into a proton. However, if the charge on the 7 + particle is ex- 
tinguished psychokinetically during the existence of the neutron and the pi meson, 
the pi meson is converted to a neutrino and radiates away. In this case the proton 
does not reappear and the neutron remains. This decreases the atomic number 
(positive charge) of the atom by one, transmuting the atom into a new element, 
an isomer down the chain of elements. Figure 2fshows one of the virtual interac- 
tions a neutron can undergo in the nucleus of an atom. In this case, the neutron 
breaks momentarily into a proton and a negative pi meson, which then recombine 
into a neutron. However, if the charge on the я - particle is extinguished psycho- 
kinetically during the existence of the proton and the pi meson, the pi meson is 
converted to a neutrino and radiates away. In this case, the neutron does not 
reappear and the proton remains. This increases the atomic number of the atom, 
by one, transmuting the atom into a new element, an isomer up the chain of 
elements. The two interactions shown in Figures 2e and 2f are involved in the 
Kervran effect, where elements are transmuted by living biological systems. 

But back to our electron. If we now remove the electron, leaving empty vacu- 
um, all the sorts of virtual madnesses we have built up in Figure 3 are still there 
and still occurring. In addition, every other sort of virtual madness is also there 
and occurring. Vacuum is infinitely dense and filled with stupendous "zero- 
point" vacuum energy: it is totaly chaotic and virtual. Space itself is an infinite 
tangle of virtuals—virtual projections from real observables in associated hyper- 
spaces—and these dynamic interactants make up any three-dimensional space 
and hyperspace itself! They are also what cause space itself to exhibit the finite, 
nonzero parameters or values that must be accounted for in our physical equa- 
tions. Every fundamental constant of nature is dynamically constructed from—and 
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An electron moving fom point А to point В 
is comprised of a bare particle and an 
finite tangle of nested virtual particles 


Figure 3. Nested virtual processes 


Figure 4, Nature of the electromagnetic wave 


due tothe zero-point, virtual vacuum interactions that constitute "empty" space 
‘The virtual “sea” of seething waves and particles that is empty vacuum is actually 
an ether—a Lorentz-invariant, nonmaterial (virtual) ether, perfectly admissible 
by the Michelson-Morley experiment and the entire experimental basis of physics. 
Indeed, Einstein once proposed naming the vacuum and its contained fields the 
ether,” but his suggestion was not heeded, 


NATURE OF AN ELECTROMAGNETIC WAVE* 


We now know something quite unusual about an electromagnetic wave and 
about a photon. Figure 4a shows how a photon may be represented. Here we find 
that a photon is а single oscillation of the E-field vector and the H-field vector as 
shown in the diagram. Since the oscillation is with respect to time, the wave moves 
along the axis of velocity in the S-frame for a single wavelength, then repeats itself 

again and again. The E- or H-oscillation actually represents an orthogonal, m 
lating etheric or hyperspatial flux about the velocity vector: this spinning (explod- 
ng and imploding) flux is coming into the S-frame from outside it (from virtual 
states) and returning (into virtual states). It is a neutrino flux, as we shall see. In 
the photon, half a sine-wave cycle represents the fission action that splits the 
ical pairs, while the second half of the sine-wave суде 


action quantum into can 
represents the fusion of the canonical fragments back into an action quantum. 
One half-cycle thus represents a positive time operation or creation, while the 
other half-cycle represents a negative time (fusion) operation. If the complete 
sine-wave cycle has sufficient amplitude (energy), it can sometimes be broken in 
half, with the positive time portion revealing the negative field (negative charge) 
of the E-vector, while the negative time portion reveals a positive field or charge 
of the E-vector. This is pair production, the creation of an electron and a 
positron. Each of these fragments has spin one half, while the photon quantu 
has spin one. Since the positron is a fusion interaction existent, it is an "electron 
traveling backward in time,” just as predicted by Dirac 

In Figure 4b 1 show that both the E-field vector and the H-field vector are 
composed of an infinite number of virtual vectors, each of which is composed of 
ап infinite number of even smaller virtual vectors, and so on. This follows from 
the fact that during any time interval including the period of a single oscillation 
of a photon—a photon may be considered to consist of an infinite number of 
virtual happenings, each consisting of an infinite number of subhappenings, and 
so on. The photon itself may then be considered to have a direct, nested virtual 
substructure, and this substructure is directly hyperspatial in nature as well. Thi 
structure has not been considered in Maxwell's field equations, which have been 
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formed from gross macroscopic considerations of bare particles and continuous 
fields. Maxwells equations (and the normal concept of an electromagnetic wave 
and single frequency) thus represent only gross envelopes of the actual form and 
structure of waves and fields. As I have already shown in the main body of this 
book, one can even photograph the hyperfield structure of a magnetic field using 
а simple bar magnet and a color TV tube. Further, we will find that this virtual 
structure of a photon can be altered, "modulated," or changed by simple signal 
modulations, among other methods. The only requirement is that we leam to 
regard modulations differently. 

In addition, inside each halfcycle of a photon's E-vector, relatively in- 
tions and "losses" of the vectors magnitude occur. At these 
in the photon, it actually contains only an H-vector. In this case 
the photon is a neutrino momentarily—or, in other words, it will admit a neutrino 
through the E-field glitch. The greater the charged field (voltage potential), the 
greater the number of photons available, thus the greater the number of neutrino 
interactions within the field. A potential of about 200-300 volts per meter altitude 
above the earth's surface normally exists in our biosphere. Many neutrinos 
emitted by the sun and bombarding the earth are absorbed in or interact with this 
E-potential above the earth; hence underground experiments to measure the neu- 
trino radiation from the sun have detected less neutrinos than expected, 

‘Momentary H-fcld glitches exist in a similar manner and interact with or admit 
neutrinos in a similar fashion. 

Light can thus conduct neutrinic waves containing bioenergy or eloptic energy, 
as T. G. Hieronymus discovered. In the first hyperframe (EM field frame), this 
сап be seen to be simply a space charge of electrons conducting a wave dis- 
turbance through it, or a piece of ordinary conductive matter conducting an or- 
dinary EM wave. 


NEUTRINIC LONGITUDINAL POLARIZATION 
WAVES 


In Figure 5, 1 assume that in some fashion the E-field of an electromagnetic 
wave has been stripped off, leaving a single vector in the H-field direction only, 
and this vector is still oscillating, as originally set up in a Hertzian wave in Figure 
4. The new "single-field" wave is an etheric sort of half-wave, a longitudinally 
polarized wave that is not a wavefront (plane) moving through S-space but just a 
pulsating line segment moving through S-space. This wave is not Hertzian. It is 
not electromagnetic—though it will strongly interact with or even produce elec- 
tromagnetic waves—but is neutrinic. The interactions of this wave with space 
virtuals are drastically reduced (indeed, by a factor of c), and this neutrinic wave 
now travels at the speed c^ with respect to S-space. While it will highly interact. 
‘with magnetic field, precisely speaking it is not a magnetic wave but a hyperfeld 
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Winding the coil 


Before the crystal set can be built, we must wind a 
tuning coil for the tuned circuit. This is done on a piece 
of i inch diameter ferrite rod. Ferrite is iron dust 
stuck together. Usually ferrite rods are 6 inches long, 
so cut a notch all round the centre and smartly snap the 
rod in half (Figs. 1 and 2). 


Wrap about 14 inches of sticky tape around the centre 
of the rod gn which to wind the coil (Fig. 3). 


Obtain some 36 м, (standard wire gauge) enamel- 
led copper wire from your radio or electrical dealer. 
Leaving about 3 inches of wire, secure one end of the 
wire with sticky tape (Fig. 4) and wind 5 turns, side 
by side, onto the rod (Fig. 5). Pull out a 3 inch loop. 
and twist the wire until it is tight up to the rod (Fig. 6) 
"Then wind a further 45 turns, side by side, securing the 
final end with tape. The whole coil can be covered with 
tape to keep the windings secure. 


Remember to leave about 3 inches of spare wire at 
both ends and at the twisted wire (the "tapping. point). 
Later the enamel must be scraped off so that connections. 
can be made. 


The illustrations opposite will guide you through 
cach stage, 


wave. It wil travel through and across dead shorts, through media such as 
seawater and earth, and acts or can act much as а neutrino. This wave has neu 
tic components in S; that it has vector components existing in frame $”. One 
тау expect this wave normally to be active in or ineracting with an electrostatic 
field or a magnetic field, as a special sort of lower-level virtual state flux (second. 
order урет) into and ош of the fed. This is apparently the sort of wave 
covered and used by Nikola Tesla, who repeatedly insisted that he was not 
тып Hertzian (Maxwellian) waves but instead was employing a much finer wave 
having very different characteristics. Further, eutinic waves wil transit between 
any wo points оп earth almost instantly in fact, about 3 x 10 times as fast as 
the speed of light propagates! With these waves, space communication with dis- 
tant galaxies is practical and achievable, and scientists seeking communication 
with extraterrestrial civilizations would do well to use such waves. 

Note that 1 am not referring to the ordinary longitudinally polarized elec- 
tromagnetic wave, where both the E- and H-vectors stil exist but the Hector is 
rotted 90° хо as to Не in the line of motion through S-pace* Such longitudinally 
polarized electromagnetic waves are already known in the literature” and have 
been used in many patented devices, but they are not included in most textbooks 
on electromagnetic fields and waves for some unaccountable reason. The normal 
longitudinally polarized electromagnetic wave moves at the speed с, just any 
other EM wave 

М any rate, neutrinic longitudinally polarized waves often arive at а distant 
point many times stronger than they were when they ей. T. Henry Moray. fr 
example, buil a radio and а sound detector that apparently worked by а version 
of neutrinie waves, condensed into electromagnetic waves in his ndio detector 
apparatus, Dr. Moray tested the radio scores oftimes between 1930 and 1933, and 
оп several occasions even received broadcasts fom Admiral Byrd's partyin the 
Antarctic, Even when powerful, ordinary radios could receive nothing fom Ant- 
arctica because of severe weather conditions, Morays litle bateryless radio 
brought the broadcasts in, loud and clear with no static. Further, Moray demon- 
stated a sound pickup device of similar construction that could pick up or zoom 
in on sounds five miles away. Again the sounds were loud and clear, vill none of 
the distortion of weather conditions and background noise. (See T. Henry Moray, 
The Sea ofEnergyin Which the Earth Float, Жей. 9 pp. 129. 133 and ЫЗ) 
Thus transmission of power without wires was possible, just as Nikola Tesla had 
shown. Tesla in fad patented а capacitive (E-field only) transmission system. 

Indeed, according to independent research by Dr. Robert Beck, another inven- 
tor named Rogers apparently discovered just sich а system and the United Stses 
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Figure 5. Neutrinic (longitudinal polarization) wave 
‘ove This le rot an electromagnetic wave and a not е longitudinally polarized EM wave 
feriae to many physica and engineer 


used it to communicate with its submarines underwater during World War I! For 
that purpose it was known as the Rogers underwater and underground wireless 
system, and Н. Winfield Secor in 1919 reported on its use and its fantastic poten- 
tial for the future, implying the necessity to completely change our ideas of elec- 
tromagnetics and power transmission. (H. Winfield Secor, "The Rogers Under- 
ground Wireless," Electrical Experimenter, March 1919.) Mysteriously, the R 
es wireless seems to have promptly disappeared. Even more strangely, according 
to Dr. Beck's research the same breakthrough has been made again in the U.S. at 
least three times since the beginning of World War II, These rediscoveries in- 
cluded full delineation of the prior technologies, with mathematical theory and 
diagrams, that had escaped further notice. Again the technology disappeared 
‘mysteriously in all cases shortly after being rediscovered. The Soviels did not have 
far to look to discover the Rogers Wireless, Tesla waves, T. Henry Moray's radi- 
ant energy device, the Moray radio, the Moray sound detector, and the U.S. 
technical work im the area since World War II. АП they really needed was to 
thoroughly examine the U.S. scientific and technical literature, the technical mag- 
azines and books, and so on. The Moray amplifier and the Moray sound detector 
were also demonstrated by Moray to a Soviet scientist, Dr. A. A. Yakovlev, 

gent succeeded in penetrating the Moray laboratory 
‘ofthe Moray tube and many photographs, and per- 
lonally working in the laboratory for two months. 


One may consider power transmission through such a wave to have traveled to 
every point in the future path at a speed that is faster than the flow of macroscopic 
time by a factor ofc. Then along any electromagnetic (time) line along the same 
path, these waves are "ringing" back and forth continually, as the progress of 
normal physical change crawls slowly forward. Thus the normal time change 
(electromagnetic or photonic interaction world flow) acts as a collector for the 
ringing neulrinic energy, and this collection can act as a gain factor G, where 
theoretically G is given by the expression 
1< Gee 
Thus а longitudinal polarization wave, when transmitted to a distant receiver 
may arrive or be detected at the receiver thousands of times stronger than the 
ited signal, even for very low coupling, 


Neuttinic longitudinal polarization aspects to ordinary electromagnetic waves 
can also be achieved by modulation—especially by second-order, nested mod- 
tulation—and such hyperspatial aspects have already been detected in the Soviet 
communications radiation, causing interference around the globe in the 10 to 20 
megahertz range, as we shall see. 


А NEW LOOK AT MODULATION 


vagnetie carrier frequency whose amplitude 


We can assume a sine-wave elects 
же wish to vary (modulate) as a function of time, by a lower frequency sine wave, 
as shown in Figure 6a. 

As is well known, the classical view of amplitude modulation of a carrier wave 
holds it to be an oscillatory change in the amplitude of the carrier, as shown in 
Figure 6b. However, empirically this was found to be erroneous, since in 1929 it 
was shown that afier such modulation the detected carrier appeared unaffected by 
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Figure 6. Amplitude modulation of a sine wave 


the modulating wave: instead, there appeared two other sine-wave frequencies 
(sidebands), one at a frequency above the carrier frequency and one below it, as 
shown in Figure 6c. In each case the change in frequency from carrier to sidebar 
was by an amount equal to the frequency of the modulating wave. 

Both the original classical view and the present view are in fact correct if one 
considers hyperspatial aspects and linear detection aspects. As can be noted in 
Figure 6b, the carrier is distorted and is not а sine wave according to the original 
classical view. This implies that the individual photon shown in Figure da has 
been internally distorted ог “bent.” This, Г submit, actually happens and con- 
stitutes the bending or curving of spacetime in a general relativistic fashion. How- 
ever, all our instruments can detect only a pure, undistorted photonic interaction: 
that is, in frequency they can only detect the sine-wave aspects of a kinked 
photon. The reason is quite simple: for example, suppose the method of detection 
of the photon is by photon interaction with a bound electron. The change in the 
electron is a precise change of energy levels to an excited level, and it only detects 
or interacts with a single sine-wave photon. The frequency (say, the carrier) cor 
ponent of the photon, which contains the correct energy differential (according to 
Echf, where h is Planck's constant and f is the sine-wave frequency), will 
teract with the electron. The other sine-wave components of the initially ki 
photon will thus be stripped off (demodulated) by the absorption of the carrier 
portion of the photon, The photon kink existed in both positive ime and negative 
lime; from a frequency viewpoint, the modulating amplitude frequency that was 
added o the basic carrier frequency in positive time was subtracted in negative 
lime. Thus demodulating the kink from the amplitude modulated photon (by 


absorbing the sine-wave cartier) results in the production or liberation of two 


sine-wave frequencies, one above the carrier frequency and one below the carrier 
frequency, each difference being equal to the original amplitude modulation's 
frequency. These two frequencies will then interact and be detected 

So our linear instruments do not detect single kinked photons in a stream of 
distorted photons, but they detect a combination of undistorted photon strean 
(waves) at different frequencies. 

Such considerations as these should have appeared in electromagnetics long 
ago. Айег all, we presently regard an EM wave as a wiggle of nothingness, exist- 
ing in time. This is precisely the same as saying that a photon is an oscillation 
(wiggling) of spacetime itself. Specifically, it oscillates im two directions 
spatially, one being the E-field direction and the other being the H-field directi 
But since an EM wave itself constitutes a regular bending and flexing and curving 
of spacetime, both space and time, then the flexing spacetime inside the 
photon can itself be further bent or twisted, and that constitutes a kinked or 
curved photon—a modulated photon. Our linear laboratory space instruments, 
however, will demodulate such a kinked photon into its linear components, giving 
оГ unkinked photons in the detection. And for the amplitude mod- 

re 6b, we actually detect the carrier and two side- 


а combinaii 
ulated carrier shown in Fig 
bands shown in Figure 6c. 
Similar complex mixes of waves at different frequencies result for other types of 
modulation, but this will suffice for our purposes here. Specifically, we should 
mention that an infinite number of sidebands may be produced, but normally all 
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Figure 7. Nested modulations: key to hyperspace 


but а few are so weak as to be negligible for ordinary communication purposes, 
where no hyperspatial information is needed. For living systems, however, а great 
number of these extra sidebands must be taken into account, for the hyperspatial- 
virtual state components carry the lifestream, consciousness-loop-interaction In- 
formation itself. We will look at some of the biological aspects shortly 

At any rate, modulation of a wave results in direct changes in the virtual struc- 
ture of the formerly unmodulated photon, relativistically warping or curving iL 
Just as Fourier (harmonic) analysis breaks down a very complex nonsinusoidal 
wave shape into an infinite series of component sine-wave frequencies of various 
amplitudes, so linear detection in a linear laboratory frame breaks down a steam. 
(wave) of complex nonsinusoidal photons into a series of sinusoidal waves in a 
complex. mixture 


And if we now think of this in reverse, we see that a mixture of waves and 
frequencies must automatically possess, carry, or represent hyperspatial-virwal 
pattems in the correct nonlinear medium that absorbs them. 


HYPERSPATIAL ASPECTS OF MODULATION 


Let us now look at the hyperspatial aspects of modulations and complex elec- 
tromagnetic waves, particularly mixtures of waves, in yet another fashion. 

First, as is well known, we may represent a wave as a sine function (or cosine 
function if preferred). When we modulate a wave, we impress a time change on it. 

the most general mathematical sense, a modulation to a wave is the impressing 
of a derivative function upon the wave. Ar ink of the basic carrier wave 
as being prescribed by Maxwell's equatior » then in a sense 
when we modulate the wave we differentiate it, that is, we im 
‘operator function on it. But this means that we raise the order of the differential 
aquations prescribing the situation, which mathematically means we have in- 
creased the dimensionality or spatiality of the, wave entity that is the resulting 
modulated carrier. In other words, to modulate an electromagnetic carrier wave 
is to add a hyperdimensional aspect specifically, neuttinic vector aspects or 
mind aspects. The whole affair can be thought of as merely shifting or altering the 
particular distribution of nested virtuals transported by the basie carrier wave, 

If we differentiate а sine wave, we simply get a cosine wave, which isjust anoth- 
cr sine wave рі? out of phase with the first. So now it emerges that when we form 
а mixture of waves, we are adding virtual aspects (and hyperspatial aspects) in so 
doing, because of the phase differences. This is extremely important: complex 
mixtures of waves automatically constitute and carry hyperspatial components! And 
if we can accurately control these hyperspatial components, we are in effect doing 
direct hyperspatial engineering and virtual state engineering. 

Now if we carry our modulation-constitutes-differentiation concept one step. 
further, we find a most startling phenomenon (Figure 7). The first-order mod- 
ulation we placed on an EM carrier we discovered to carry aspects of the next 
hyperspace, namely, neutrinie vectors. Now if we further modulate that first-or- 
der modulation signal as a carrier itself, so that we now have two orders of mod- 
ulation upon the basic carrier, the second-order modulation must possess hyper- 
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vectors of the next higher hyperspace—the mindfield itself. In other words, by 
using two orders of modulation on а carier, we can directly affect mindstuif 
itself. So if the correct overall pattern of these complex modulations are impressed 
on a carrier, the life-consciousness loop itself can be directly affected or shaped, 
all the way from the mindfield of a biological organism to its neutrino field to its 
Virtual photon field to its biophoton field to its body tuner, and back. With the 
correct pattern we can stimulate the life channel for a particular organism, and 
with yet another pattern we can inhibit the life channel for the same organism. Ву 
this means a positive cure for cancer could easily be derived, and as we shall see, 
this already has been done. By the same means, a "death ray" for use against 
humans could easily be developed, and it is my contention that the Soviets have 
already long since developed such weapons. 

Tt is my purpose to eventually use these new aspects to construct a direct mind- 
link for mind-to-mind communication and hyperlinkage, thus solving the human 
problem. 

Figure 8 shows the basic scheme for coupling such a second-order modulated 
signal to a human being. We will retum to modulations versus nested virtuals and 
hyperspatials below. 


THE EUREKA CONCEPT 


So we have now reached a Eureka point of the first magnitude (Figure 9). 
Hyperspatial engineering, virtual state engineering, curved space, photon kinking, 
mind-ile-consciousness engineering, and nested modulation are all the sume 
thing! We directly engineer the virtual state, hyperspace, curved spacetime, and 
the life-consciousness loop itself, including the mind, with relatively simple de- 
vices that accomplish, transmit, and receive nested orders of modulations. Indeed 
we have opened Pandora's box, for this is the greatest tool ever dreamed of by 
humankind. Consequently it can be used either for the good of mankind or for its 
detriment. And this tool appears already to have been weaponized by the Soviets, 

In Figure 9, note that modulation, photon kinking, the appearance of side- 
bands with the unchanged carrier, impressing a virtual pattern upon a photon, 
and impressing hyperspatial components into or onto a photon are equivalent. 
Further, if we assume that the electromagnetic wave (pure, undistorted wave in a 
linear medium) is given by Maxwells equations, then modulation mathematically 
‘consists of impressing a particular differential operator function and a nonlineari- 
ty upon Maxwell’ equations. For each modulation pattern, a particular virtual 
structure is impressed on the photon, which is the same as impressing a particular 
hyperspatial pattern upon it. Each specific pattern impressed on the photon (that 
is each particular kink pattern of the photon) corresponds to a specific differential 
operator function. Through this means, a specific theory can be constructed em- 
pirically. That is, one can work out the effects of various mixtures of waves on 
specific biological systems, measure the specific channels used by the mind-life- 
consciousness loop, and so on. The Lisitsyn paper and Kazhinskiy's "biological 
radio" work in fact state that the Soviets have already done precisely this, and the 
Kaznacheyev paper shows that a large number of related biophoton experiments 
were in fact carried out in Soviet military laboratories. But let us look at some 
very important and exciting German work directly related to this area. 
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BIOPHOTONS AND VIRTUAL EM FIELD OF A BIO- 
ORGANISM 


In an incredible piece of work, "Photon Storage in Biological Systems,” in 
Electromagnetic Bio-Information, Urban and Schwarzenberg, Baltimore, Md.. 
1979, pp. 123-149, Dr. Fritz Albert Popp has presented the results of his labora- 
tory work—and his theory—dealing with quite new developments in biological 
organism fields. Indeed, this may be one of the most important Western papers 
ever presented, if its true import is noticed. Briefly, in studying cellular elec- 
tromagnetic bioactivity, the cell behaves as a system far from thermal 
equilibrium. It thus can be characterized as a Prigogine system. (Ilya Prigogine 
received the Nobel Prize in 1977 for his development of nonlinear thermo- 
dynamics of systems far from equilibrium, thereby changing the second law of 
thermodynamics.) We now know that in such a system negative entropy can re- 
sult, and order can emerge from disorder. For a wildly disordered system, large- 
scale order can emerge and stabilize, and the more chaotic the disorder, the 
greater the stability of the ordered patterns that emerge. (Which seems to imply 
а confirmation of my fourth law of logic—total disorder must inevitably turn into 
total order.) 

At any rate, living cells produce coherent light with a laserlike activity. This 
coherence serves as a control for the metabolism of the cells, regulates growth, 
and fixes the reproduction rate. Further, the cell exhibits superconductive behav- 

Popp found that a living organism in fact possesses а living aura, a virtual 
electromagnetic field that pervades the entire organism with a virtual photonic 
flux. In this field, virtual photons are stored. The field continually receives inputs 
(virtuals) from the environment and is continually outputting biophotons, partic- 
ularly in the near ultraviolet. This field, in which all cells are bathed and with 
"which they all continually intercommunicate, tends to stabilize and cohere the 
organism. All this has been established by laboratory experiments, and all of it is 
directly consistent with my own hyperfields and nested-virtual-fields model of the 
living system’ life- consciousness loop connecting its mind hyperworld to its phys- 
ical body tuner. My model is consistent with Popp's work and extends it by add- 
ing the nested structures of the virtual field, thus connecting Popp's virtual field 
to the neutrino field and the mindfield. 

And with this additional information in mind, let us return to our consideration 
of nested modulations on an electromagnetic carrier. Indeed, let us look at several 
examples of devices already applying the "nested modulation is hyperspace vec- 
toral” effec. 


THE PRIORE MACHINE 
The cure for cancer mentioned above is the Priore device in France, which has 
been curing cancer and other diseases for over a decade, much to the frustration 
of many members of the French Academy of Sciences. 
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Antoine Prior is an ltalian-born inventor who escaped from the Germans in 
World War II and fled to France. After the war Priore" purchased surplus equip- 
ment and eventually developed a strange machine that filled an entire room. A 
nozzle above a table in the center of the room emitted a strong ray or field, which 
Priore* explained consisted of an electromagnetic wave in a magnetic field. Even- 
tually the French government spent almost three million dollars for construction. 
of a new, improved PriorS machine, because Priori had shown he could cure 
cancers in laboratory animals with the device. 

In 1964 Professor Robert Courrier, renowned biologist and secretare-perpe'tuel 
of the French Academy of Sciences, presented some of Priore's results to the 
Academy. Forty-eight cancerous rats had been divided into two groups of twenty- 
four each. One group was set aside without treatment as a control, and the other 
group was divided into two subgroups oftwelve each. One of these subgroups was 
treated by the Priore machine promptly after cancer grafts, and the other was 
treated after a lapse of several days. Both subgroups were completely cured—the 
first quickly and the second after more prolonged treatment. All the control rats 
died in twenty-two to thirty days affer grafting. 

‘The results created a furore and a controversy that have continued to the pres- 
ent day. Since the first presentation by Courrier, the machine has repeatedly cured 
leukemia and other forms of cancer in laboratory animals. The controversy seems. 
to have arisen because the French Academicians could not comprehend the work- 
ing ofthe machine, and because the inventor would not reveal how it worked but 
only how it was built. 

"The second, more powerful Prioró machine produces a magnetic field of about 
1240 gauss. According to one scientist, the machine contains a gas-filled vacuum 
tube, which contains a plasma of mercury and neon gas. A pulsed 94 gigahertz 
electromagnetic wave is modulated onto a 17 megahertz wave in this plasma. 
However, the true nature of the machine is revealed by the fact that the 94 
gigahertz wave is joined in the "lamp" by seventeen radiations of unspecified 
frequency and nature. Thus we see that Priori is actually using second-order mul- 
tiple modulations and is dealing with the direct life-mind-consciousness loop of 
the mammalian cell. He is directly stimulating and engineering the hyperspace 
nested virtual bands with his device. His twenty-six years of work have mostly 
been involved with ferreting out the required precise frequencies and mix of 
second-order modulations, as well as the correct intermodulation carrier neces- 
sary to obtain the desired effects. 

In Figure 10 we show a simplified diagram of the Priore device, from which it 
сап immediately be seen that the device uses the same principles shown previously 
in Figure 9. PriorS is using nested orders of modulations to affect nested orders 
of virtual state, thus producing direct channels and effects in neutrinic field and 
in mindfield. Radiating a biological target such as a laboratory animal with such 
а complex field directly engineers its mind-life-consciousness loop. With the cor- 
rect nested modulations on the correct carrier (in this case а strong magnetic field, 
which allows a stronger connection to the neutrinic field aspects), the mind-life- 
consciousness loops of the individual cells in the body of the irradiated animal arc 
“scrubbed clean" of any deviation from the norm by the virtual patterns delivered. 
to the animal, and hence to its "virtual biophoton stabilization field” reported by 
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Figure 10. A simplified diagram of the Priori device 


Popp. In other words, the Priore device produces a reverse sort of effect as com- 
pared with the Soviet work reported by Kaznacheyev on anomalous death and 
disease transmission between cell cultures by near ultraviolet biophotons emitted 
from the virtual Popp field of the dying cells of the stressed, attacked cultures. 
‘The same sort of virtual engineering that can transmit death ofthe organism (by 
disrupting its mind-life-consciousness loop tuning) can also transmit life into a 
stressed attacked grouping of cells by a sort of “forced resonance" of their 
consciousness loops into normal health patterns. (Virtual state interactions con- 
trol charges, which control chemistry. Thus the entire chemistry ofthe absorbing 
calls can be controlled and engineered.) Also, the Lisitsyn paper refers to the 
presence of eleven independent channels in the brainwaves (namely, in the mind- 
life-consciousness connection to the waves of dendrite firings that constitute 
brainwaves*), and these were specifically referred to clipped signals, not sine 
waves. (The clipped signals would be those possessing complex nested mod- 
ulations, and thus representing the tuning effects of the life-consciousness loop.) 
The Priore machine uses seventeen higher-order modulations, which are quite 
sufficient to cover all eleven Ше channels required, with an additional six being 
available for tuning so as to squelch or "jam" the life-consciousness loops of 
those cells with tuning abnormalities, that is, of diseased or cancerous cells. 

As we would expect, the Priore machine has also shown its ability to cure other 
infectious diseases and materially benefit victims of cardiovascular diseases. In- 
fectious diseases cured by Priori radiation also provide an immunity to the 
treated host organism that has been shown to be transferrable by transfusion of 
blood samples. 

‘Again I strongly emphasize that the individual biological effects of solitary 
magnetic fields or single frequency waves cannot be extrapolated to the multiple 
frequency, nested modulation case; and almost all our present knowledge of the 
effects of electric, magnetic, and electromagnetic fields on biological systems is 
‘woefully immature and incomplete. 

Т. Henry Moray built а somewhat similar machine—though very much smaller 
—which provided a direct radiation from extensive "peach blossom violet" col- 
огей sparkgaps inside a quartz tube, and which greatly stimulated the health of an. 
individual exposed to the radiation, In fact, the device would promptly cure the 
radiation burns Moray frequently suffered as a result of his continual experimen- 
tation with uranium compounds and other radioactive substances. He patented 
the device, and some of his original machines are still in existence and sill being 
used to treat patients with a wide variety of ailments. | have personally been 
exposed to one of Могаух treatment machines and can vouch for the fact that it 
stimulates every cell in one's body, providing in about two to three minutes a 
great tonic and health stimulant 
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Figure 11. A simplified diagram of the improved Flanagan neurophone 


THE NEUROPHONE 


Another device that uses the new hyperspatial, virtual state, nested modulation 
technology (and has done so for seventeen or eighteen years) is Dr. Pat 
Flanagan's neurophone. With brilliant insight and intuition far beyond that of 
science at the time, Pat invented and patented the instrument by the time he was 
seventeen years old. The neurophone is a device that, contrary to ай present theo- 
ту and knowledge, will directly "pump the brain" and reproduce sound and in- 
formation directly’ in the brain and mind system, without going through the 
auditory system at all. A simplified diagram of Pat's improved neurophone is 
shown in Figure 11. 

Briefly, the device takes а complex signal, such as the sound of an orchestra 
playing a musical interlude, and electrically processes it as shown in the figure. 
First the signal is passed into a section that clips everything into a series of square 
waves, remarkably analogous to the sort of clipped waves Lisitsyn confirms are 
the information carriers of the human brain. Next the square waves are differen- 
tiated, yielding a series of sharp spikes (note that these spikes retain the pulse-time 
content of the clipped signal). These spikes are again differentiated, and since 
these are finite spikes with real nonzero rise times and decay times rather than 
theoretical constructs, a series of noisy spikes results from the second differen- 
tator section. From here, the noisy spikes are introduced to special contact elec- 
trodes, one of which is normally placed on the forehead, while the other may be 
placed almost anywhere, including on the foot. Nowhere are any sound waves 
introduced to the head. 

‘The square-wave clipper section reduces the complex signals, their overtones, 
and their complex modulations to square waves, retaining the temporal content of 
the wave mix but not the waves themselves, The first and second differentiators 
heighten or filter through the temporal content of the higher-order differentia- 
tions, that is, they serve as a band pass ВЕТ unit to accent the time keying of the 
neutrinic and mindfield portions or aspects of the signal. When these time spikes 
are then introduced across the body as pulsed voltages, they are modulated direct- 
ly on the dendrite firings of the brain and nervous system, providing direct and 
pulsed modulation of the neutrinic and mindfield component channels of the 
mind-brain-consciousness-life loop itself. Thus the neurophone directly inputs in- 
formation into the brain and nervous system, bypassing all the normal sensory 
systems that lie between the mind-brain loop and the outside environment. 

Indeed, a similar development has been reported by two University of Missouri 
researchers. Dr. Donald York, a neurophysiologist, and Dr. Thomas Jensen, a 
speech pathologist, have recently reported identifying and decoding twenty-seven 
words and syllables in specific brain wave patterns and correlating these clec- 
troencephalographic patterns with both the spoken word and the silently thought 
word in about forty subjects. At present, Dr. York and Dr. Jensen are program- 
ming a computer with a brain wave vocabulary, to monitor and read the EEG of 
а stroke victims brain and help stroke victims who have lost their powers of 
speech to communicate 

While all such developments can obviously be misused, their potential for as- 
sistance to mankind is enormous. Indeed, my own premis that brain linkage it 
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possible and can be used to advance all mankind to the sixth stage of species 
evolution is slowly being proven. It is within our reach now to develop u multi 
channel communications system that will directly link brains, minds, and con- 
sciousness into a single functional being: and I have already pointed out that the 
psyehokinetie power of the emergent entity increases exponentially with the 
number of linked stages. The normal corpus callosum linkage of the two cerebral 
halves in each human head proves that brains, minds, and beings can be linked 
and integrated into one. 

The Excalibur Briefing details the basic concepts of the theory involved in 
hyperspace-virtual state engineering, and thus in the engineering of mind-life- 
consciousness links to multicellular organisms here on earth. Pat Flanagan's neu- 
rophone proves that complex information can be implanted directly in the brain 
and mind, bypassing the normal isolating barriers. Drs. York and Jensen have 
shown that the brain wave does indeed contain recognizable, decodable info 
tion analogues. Lisitsyn has already reported measuring the number of indepen- 
dent channels involved and has documented the importance of the clipped brain 
waves as opposed to the sine-wave content. If we have the vision, we can still 

ik and rapidly apply it to link sixty to one hundred persons, 
а conscious, multidimensional “eye” for the collective human 
unconsciousness, gently rousing ZARG into wakefulness, and fulfilling human 
destiny without undergoing the psychotronie Armageddon planned by the Sovi- 
ets. The time is short, but it can still be done ifthe funding, the vision, and the 
team can be established on a crash priority basis. 


SOVIET "WOODPECKER" SIGNALS 


Ви, as 1 have said, all this can be used for the detriment of mankind as well as 
for its benefit. Unfortunately, it appears that the Soviet Union has chosen to 
weaponize the effects on a global scale. A prime example is the "woodpecker 
lignals emanating from the USSR in the 5-30 megahertz region and interfering 
with communications around the earth, 


‘These complex Woodpecker signals appear to originate from two or three dozen 
powerful Soviet transmitters, each with a power estimated as high as 40 mega- 
wuts (Figure 12). The pioneering experimental measurements of these sig 
Dr. Robert Beck and William Bisehaveshown just how deadly à pot 


and Portland, Oregon; Los Angeles, California; Huntsville, Alabama; and se 
‘other locations, They have been particularly significant on the West Coast in an 
around Eugene, Oregon because of the presence of a direct current trunsmissio 
line several hundred miles long, which has acted as a long wire antenna, picking 
up the signals and rebroadeasting them with appreciable gain in the vicinity 
"Typically the signals may be found on, say, sixteen different carriers between 10 
and 20 megahertz. Twelve of the carriers may appear normal, with normal side- 
bands, and the other four may have the carrier and both sidebands suppressed but 
sill show the biologically significant modulation (for example, 10 hertz). On all 
sixteen channels а strong 10 hertz modulation may appear, all perfectly time 
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Figure 12. The Soviet "woodpecker" signals 


synchronized and in phase channel-to-channel. The received signul from one of 
these carriers may be twenty-five to thirty times us strong as the earth's back- 
‘ground magnetic field, which is oscillating at approximately 7.0 to 7.5 hertz, Oth 
er complex modulation frequencies, many of them chunging, are present on the 
various channels. 

Normally, the brainwaves of mammals in an area are gently entrained by the 
normal oscillations of the earth's magnetic field and are oscillating along at, say, 
75 hertz. Under continuous radiation from the Soviet woodpecker signals, a рег. 
centage (Say 30 percent) ofthe mammalian brains may be captured by the 10 hertz 
modulation on the overpowering Soviet signals. These captured bruins are now in 
forced oscillation and are riding along in phase with the 10 hertz Soviet mod 
ulation. In other words, a certain percentage of the human brains in an area will 
phase lock to the 10 hertz modulation, and that will effectively lock into those 
brains the sixteen carrier frequencies with their concomitant frequency mixes and 
complex signal modulations. If the signals are made much more powerful (for 
‘example, by focussing them onto one particular area or increasing the power of 
the transmitters), then a much higher percentage of brainwave entrainment can be 
accomplished in the targeted area, By simply adding on the desired modulation 
patterns, the Soviets сап now pump material directly into the mind-brai 
consciousness-life loops of the entrained brains. The weapon implications are 
enormous: raw emotion such as sheer terror or panic can be transmitted; death or 
disease patterns ofall kinds can be transmitted; informational content (thoughts 
and ideas) can be impressed directly into the captured brains and minds and proc- 
esed as if originating inside each brain itself. Indeed, as long as the Soviets keep 
the effects rather gentle, an entire population can be subtly influenced without 
governmental notice. Certain specific ELF frequencies can rapidly disable or ev 
Kill, and for wartime use those frequencies can be directly implanted in the cap- 
tured brains themselves by the woodpecker signals. It appears that 1984 came а 
litle early, and one can perhaps now understand Brezhnev's strange 1975 pro- 
posal to the SALT negotiations that we should also consider outlawing the de- 
velopment of new weapons more frightful than the mind of man has ever con- 
ceived. 

The signals also have direct application against strategic targets other than per- 
sonnel. For example, by incorporating the correct nested modulation pattern, the 
positron kindling (electron squelching) pattern can be impressed. By beaming 
through the earth (with a circularly polarized signal or with other complex mod- 
ulation forms), a beam with a strong neutrinic component, which will squelch 
electrons and which will interact with great preference for strong voltages or 
strong magnetic fields, can be directed at a target complex. In the targeted area 
aircraft and communications systems can be disabled: automobile, truck, and 
‘other ignition systems will fail; power transformers and large motors and ger 
ators will fail: power transmission systems with their associated high voltages will 
fail; and so on. Even independent, self-contained emergency power equipment, 
such as at military installations and strategic missle sites, will fail to operate 
Further, to some ofthese signals, the eurth and the sea are as transparent as glass, 
amd so underwater nuclear submarines cun be electrically disabled on station 
before their missiles can be fired, while strategic missile complexes can be elec- 


281 


шешу disabled before their deadly nuclear missiles can be hurled toward their 
distant targets. If some submarines and land complexes succeed in Firing missiles 
before being disabled, these missles can be electrically dudded and scrubbed from. 
the sky over Soviet territory while still far from their intended targets. 

So, as stated at the end of Excalibur, the players are on stage and in place. The 
One thing is sure—mankind will never be the same again after 


Final act begi 
seeing the play! 


Building the crystal set 


Having made the coil, the ferrite rod can be mounted 
on the baseboard by twisting a loop of stiff wire around. 
each end and serewing the wire under two serewcups, 
as shown opposite. 


Next the tuned circuit can be completed by the addi- 
tion of the tuning capacitor. You can buy one from 
your local radio dealer and you should ask for a 
0-0005uF solid dielectric type, The illustration opposite 
shows how itis mounted on the baseboard, the capacitor 
spindle passing through the inch hole. The wiring 
‘connections are made to the two terminal nuts on the 
back of the capacitor. The connecting wire used should. 
be PVC covered copper wire, the ends being bared 
before they are trapped under the screwcups, 


‘The illustration also shows how the diode is included 
in the circuit by means of the screwcups, The earpiece 
is also shown inserted. When purchasing this, you 
should ask for a crystal earpiece. А pair of high 
resistance headphones could be used in place of an ear- 
piece, and may give even better results. Resistance is 
discussed on page 32, in the section headed ‘Resistors’. 


On the following two pages there is some useful 
information about the aerial and earth, 
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PART FOUR 


SOVIET PHASE CONJUGATE 
DIRECTED ENERGY WEAPONS 


WEAPONS THAT USE TIME-REVERSED 
ELECTROMAGNETIC WAVES 


At the end of WWII, the Soviet Union obtained the cream ofthe crop of Germany's 
radar scientists and infrared scientists 

[At that time, the German scientific team led the world in the theory and technology 
of radar absorbing materials (RAM) and radar cross sectioa For example, some lead- 
ing Western radar experts believe that the German scientists had already advanced the 
theory of radar cross section beyond where Western scientists have arrived at today 
Radar cross section science is the "heart" of modern radar technology, countermeas- 
ures, and counter-countermeasures, 

The theory of RAM technology is precisely what is needed to develop and design 
phase conjugate mirrors for radar frequency bands. Phase conjugate mirrors are 
capable of producing a time-reversed (TR) wave in direct response to а received ordi- 
nary wave. The mirror may be powerfully "pumped" with energy to produce a very 
large amplification ofthe time-reversed wave. 

Just after WWII, the Soviets also mounted a truly massive program to obtain and 
review all the scientific literature of the West This material was completely re-ex 
amined and digested, in a deliberate search for a major new technological “break 
through" area, Nothing similar to this has ever been done in the West 

By 1950, the Soviets probably had discovered phase conjugation and the time- 
reversed wave, in their radar programs using the German radar scientists. Their re- 
learch would certainly have revealed that the time-reversed wave is a solution to the 
wave equation, and hence the phenomenon is universal to all waves and frequency re- 
sions, under appropriate nonlinear circumstances. 

We stress the fact that from the beginning the Soviets have always led the rest of 
the world in nonlinear science and mathematics. 

‘Thus by the mid-S0's, the Soviets would have mounted an intensive national 
development program on these radar TR wave weapons. If so, the Soviet Union has 
now had the equivalent of some seven or eight Manhattan Projects, back-to-back, in 
the development, stockpiling, and deployment of TR wave weapon systems. At least 
fifth generation Soviet TR weapons have been developed and deployed. 

‘This is a matter of the greatest importance to the U.S.—and one which the U.S. in- 
telligence and scientific communities have largely missed, 

We particularly stress that the time-reversed wave phenomenon is а universal phe 
nomenon of nature, not just a fluke, and not just a "nonlinear optics" phenomenon. It 

is a solution to the wave equation and, as such, it applies to every kind of wave. Elec- 
tromagnetic, sound, magnetohyérodynamic, and other radiating systems all exhibit the 
Phenomenon under appropriate nonlinear conditions. 


Hundreds of Western papers dealing with time-reversed waves are now in the open 
scientific literature—most of them dealing with non-linear optics. However. the prin- 
ciples of the time-reversed wave are well-established, and known to apply to waves in 
general. 


ass 


Compared to а normal wave, a time-reversed wave has startlingly different 
weapon capabilities 

‘Such a wave precisely retraces the path of the ordinary wave that stimulated it to 
be formed. So itpossesses an "invisible wire" through space, back to the original posi- 
tion of whatever emitted its stimulus wave, 

Further, the time-reversed wave continually converges upon its invisible "back- 
tracking? path. It does not diverge and spread its energy, in contradistinetion to normal 

Using several simple schemes (particularly pumped 4-wave 
large amplification of the time-reversed (TR) wave can be cheaply ar 
plished. 

‘A startling weapons capability therefore emerges when amplified TR waves are 
generated in response lo received signals from a distant target: 

(1) If any signal at all can be received from a distant target, a retum TR signal of 
extreme power can be delivered directly to that target Almost all of the transmitted TR 
signal energy will arrive at and in the distant target, even through a highly nonlinear 
medium or under scattering conditions. Hardly any of the energy will be lost enroute. 
Ifthe target is fast-moving, а "lead correction” signal can be calculated and added to 
steer the retur path. 

(2) Since real-time holography can readily be accomplished using TR waves—and 
without first making holograms, geometrical forms (balls, shapes, hemispherical 
shells, etc) of energy can be created readily by interferometry (crossed beam tech- 
niques). Since the TR wave carriers do not disperse with distance, these interference 
energy forms can be assembled by crossed TR wave beams at great distances even. 
hundreds of thousands of miles. The energy appearing in such a distantly created 
energy form is limited only by the amount one cares to putin at the amplified Irans 
ting end. 

Thus the radar itself now becomes a powerful, all-around weapon. With a TR 
wave adjunct, once the radar receives a return signal from a target, an extremely 
powerful TR wave pulse can be generated, and all the energy in that pulse can be un- 
erringly returned to the distant target from which the return was received. 

Even a passive (receive only) radar may be used together with a TR wave adjunct 
to accomplish the same directed energy destruction of the distant target emitting the 
signals received by the radar. 

Radio receiver-transmitters may also employ simple TR wave adjuncts to provide 
a large number of communications jammers and "directed energy weapons.” capable 
ofjamming and/or destroying enemy radio transmitters at appreciable distances. 

The Soviets have intensively developed such TR wave weapons since the 19505. 
In January 1960, Khrushchev was probably referring to these weapons when he re- 
ported to the Soviet Presidium the forthcoming advent of fantastic weapons, then in ad- 
vanced Soviet development, 

Prior to Khrushchev's announcement, the Soviets had begun radiating the U.S. 
Embassy in Moscow with scalar EM waves and phase conjugate energy. modulated 
upon weak microwave carrier beams. Later these beams were used to induce illnesses 
and blood changes in Embassy personnel. (We will shortly discuss how the Soviets 
‘could induce disease at a distance, electromagnetically). The microwave radiation con- 


), extremely 
readily accom- 
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tinued intermitendy, in spite of the objections of several US. Presidents. U.S. studies 
failed to comprehend what was being done. 

The Embassy radiation was and is a high-level intelligence probe: Stin 
affeetthe U.S. Ambassador, high-level target. Attention by the CIA, NSA, State De- 
partment, DIA, the U.S. President, etc. is guaranteed. Puzzled, they will tum to the 
U.S. scientific community for an explanation. The scientific community will try to ex- 
plain the microwave radiation, using the best of its EM knowledge. By the U.S. 
‘counteractions taken or not taken at the Embassy site, the Soviets know with 100% cer- 
tainty whether or not the U.S. has discovered TR wave weapons, electromagnetic dis- 
ense control, etc. and whether we have developed defenses against such weapor 

Since the beginning, ofcourse, our actions—or lack ef them.—at the U.S. Embassy 
have consistently revealed to the Soviets that we have no knowledge of, and hence no 
defenses against, TR wave technology and the scalar electromagnetics (electrogravta- 
tion) that accompanies the phenomen 

Soviet TR wave radar weapons also provide a convenient mechanism for accom- 
plishing nuclear weapon Kill. A target struck by a powerful TR wave pulse generates a 
ime-reversed back-pulse due to nonlinearities in the target medium. In the nonlinear 

dium of the exploding orfuzing target, the two pulses (which are 180 degrees ош of 
phase with each other) modulate each other, locking together into а scalar EM wave ог 
pulse, This scalar EM pulse has zero electromagnetic force field resultants, but is a vi- 
olent fluctuation of the energy density of local spacetime. Rigorously itis local grav- 
itational pulse wave, by definition. Further, it is far more powerful than "normal 
gravitational waves. This scalar EM pulse does not react with the orbital electron shells 
of an atom, but passes directly into the nucleus and is absorbed there. This raises the 

ucleus o an excited state, increasing its potential (rapped energy). Ifthe nucleus can- 
not withstand this increase in potential energy, it directly fissions. If the nucleus 
withstands the increased potential, it then immediately decays from the excited state by 
simply emitting a time-reversed EM wave, 

Any radioactive nucleus is already "teeter-tottering” toward nuclear decay, so to 
speak, and it will instantly decay radioactively when struck by a significant scalar 
potential pulse. Thus a TR wave radar weapon can deliver a powerful TR pulse against 
a distant vehicle carrying a nuclear warhead, and the resultant EG pulse penetrating the 
clear material of the warhead will electrogravitationally explode it in a full-order 
clear detonation. 

Therefore, when using such weapons, extreme care must be taken to avoid inad- 
ventently pulsing one's own nearby nuclear weapons or nuclear material. In attacking 
distant ground targets, one must be careful not to detonate nearby nuclear weapons, 
clear powerplants, or stored nuclear material—even at some distance from the target 
Otherwise, large-scale nuclear fallout will be experienced over a worldwide area, and 
unacceptable "boomerang" self-damage to the attacker himself may be incurred. The 
more powerful the TR pulse employed, the greater the safety separation between the 
struck target and stored nuclear materiel must be to prevent unacceptable "boomerang 
large-scale fallout. 

Also. large TR wave interferometer weapons, such as the Woodpecker systen 
usually first produce very powerful, scalar EM "standing wave" beams by continu- 
ously transmitting (in the beam) both a normal EM wave and its phase conjugute. 
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modulated (locked) together to produce a "zero EM vector resultant” electtogravi- 
al (EG) wave. Interference of two of these scalar EM beams in the targeted area, 
internal scanning within the beam by other signals, allows EM effects—of either 
normal EM energy or time-reversed EM energy—to be produced and controlled at 
very precise locations within the broad interference area. 

Each such huge "scalar EM standing wave" beam represents а 
leogravitational standing wave, and hence a giant oscillating potential in spacetime. 
This standing wave represents a sort of gigantic "capacitor", or accumulator of i 
folded energy. Enormous energy may be collected in this potential, charged-up over a 
period of time. "Shortcut" of this giant capacitor by transmitter failure can result 
large flash-over discharge of the EG energy into the local earth, producing а massive 
EG ground wave that can be enormously destructive. 

‘Thus one must carefully protect the TR wave weapon system from inadvertent dis- 
charge of large EG pulses into the earth at the local site, due to transmitter failure, 
shortouts, etc. Otherwise one's own nuclear weapons or facilities may be exploded— 
ıt some distance by the EG pulse ground wave produced. One's communica- 
tions and electronics installations, for example, can be knocked ош at an even greater 
distance. 

Forexample, in the winter of 1957-58, a large Soviet TR wave prototype weapon 
at Kyshiym, near the Urals, apparently suffered а catastrophic transmitter failure, dis- 
charging a powerful scalar EM (electrogravitational, or EG) pulse into the earth. This 
huge EG pulse struck the atomic wastes stored nearby, causing the radioactive nuclei 
то imediately decay. In other words, the nearby atomic wastes exploded—just as eye- 
witnesses reported. Deadly radioactive contamination spread across a major region, 
and exists to this day. 

After this accident, the Soviets would have developed much more elaborate safety 
circuits and devices and implemented them into their TR wave weapons. 

Even so, in April 1986, the explosive eruption ofa reactor at Chernobyl was almost 
certainly caused by an accidental catastropic failure of a large TR woodpecker trans- 
miter about 30 kilometers away. The sudden failure of the East-to-West Woodpecker 
transmitter was positively detected by engineer Bill Bise. АП safety circuits at the site 
Would have been instantly activated, desperately and slowly draining off the huge 
"standing wave" potential built up by the weapon 

‘The Soviets would have immediately shut down the reactors at Chernobyl as apre- 

Some hours later, the transmiter safety devices finally failed, and a much smaller, 
though still significant, remnant EG pulse was discharged into the earth, spreading out 
in a ground wave. The first radioactive material—the fuel rods in one of the hapless, 
shutdown Chernobyl reactors encountered by the EG ground wave pulse received it 
and immediately erupted radioactively. 

Had the full EG pulse escaped the stricken transmitter, all four reactors at Cher- 
obl would have violently exploded, and deadly nuclear fallout would have rained 
down over a wide area of the earth. Had the reactors not been shut down and the con- 
trol rods inserted "full-in" to dampen the radioactivity, a far greater radioactive erup- 
tion probably a nuclear explosion —of the struck reactor would have occurred. 

In May 1960, a prototype TR wave radar weapon was used to down Gary Powers’ 
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high-flying U-2 айстай over the Soviet Union. Powers reported a flash, as if from an 
explosion near him, but the flash persisted. This is almost certainly the signature of a 
TR wave weapo 

In April 1963, the first large strategic Soviet TR wave weapons became opet- 
ational. These weapons were used о electromagnetically deaden the electrical controls 
ofthe U.S. Thresher atomic submarine on April 10,1963, and to produce a huge un- 
derwater electromagnetic blast 100 miles north of Puerto Rico on April 11,1963, 

Since the 19605, the Soviets have possessed a 100% effective defense against 5. 
‘and European strategic bombers and missiles, The early systems deployed in the Soviet 
Union were mideourse and terminal phase systems. The Soviets would also have relied 
» additional TR wave weapons systems, deployed as adjuncts to radar systems 
aboard research ships and crawlers, to be able to attack U.S. missiles and bombers in 
their launch and early mádcourse phases. 

These Soviet defensive TR wave systems also could easily accomplish nuclear 
weapon kill, and by their nature may have already been immune to the Stealth tech- 
nology. 

Older Soviet radars, using TR wave adjuncts, become totally new weapons having 
startling and heretofore unsuspected capabilities against missiles and aircraft. For that 
reason, the Soviets happily continue to operate and maintain thousands of older radar 
systems that, by Westem radar standards, are seemingly obsolete. 

Hundreds of incidents of Soviet tests of these TR wave weapon systems have been 
observed around the world, and reported in the open literature as puzzling or 
‘anomalous phenomena. 

In the 1960's, in Siberia, УЫ Kaznacheyev and his researchers accomplished 
‘enormous experimentation proving that cellular death and disease of any type what- 
soever—could be transmitted and induced electromagnetically. This team went on 
secretly to phase conjugate (time reverse) the "death photon” signals, to show that any 
cellular death and disease can be reversed or "cured" electromagnetically as well. 

The later work would have been done under the auspices and tight control of the 
Soviet KGB, since all phase conjugation (time reversal) Weapons effects are under the 
KGB, both for development and deployment Obviously the "electromagnetic an- 
tidote" work of Kaznacheyev was not published, because it provided a powerful 
counter-BW warfare capability of great strategic importance to the Soviet Union. 

‘Thus in the late 1960's, the Soviet Union became the only nation on earth to 
achieve the capability of rapidly (within one or two hours) developing an electromag- 
netic antidote for lethal new biological warfare (BW) viruses—of any kind what- 
soever. The Soviets also developed the capability for mass treatment in this fashion of 
both the civil populace and the military forces personnel. 

Independent verification of the Kaznacheyey "death phot 
complished in West Germany (University of Marburg) 
Sydney), and in the United States (by G. Wilbanks) 

Independent proof of electromagnetic healing of viral diseases was also accom- 
plished in the West, and largely ignored. 

In the late 1960's and early 19705, a French inventor— Antoine Priore—built and 
tested several large electromagnetic devices that cured thousands of cases of terminal 
cancers and leukemias in laboratory animals. He worked with members of the pres- 


effect has been ac- 
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tigious French Academy of Sciences. His work was funded by the French government 
‘and presented to the French Academy by Robert Courrier, head ofthe Biology Section. 
His work was suppressed in the 19705, and lost when he died. 

Priore used a plasma to accomplish multi-wave mixing and phase conjugation 
(ime reversal). His time-reversed curative signals used a powerful, rippling magnetic 
field аз a carrier; the magnetic field guaranteed penetration of every cell in the body — 
necessary to reach a blood disease, The rippling of the magnetic field guaranteed, 
tation of he cell's atomic nuclei by nuclear magnetic resonance. Penetration of the 
actual nuclei of the atoms in the diseased cell is necessary, since the master cellular 
control system (discovered by Dr. Fritz Albert Popp of West Germi 
through the cell's structured scalar EM biopotential, and this potential is cen 
nuclei ofthe atoms comprising the cell. 

Note that electrical dedifferentiation of cells at miniscule current—between pi- 
coamperes and nanoamperes—has been proven by Robert Becker and other re- 
searchers. Red cells of the frog, for example, have been electrically reversed through 
all their development stages. The cells first become round, then develop a scalloped 
outline in their membranes, Then they become ameboid and move by means of pseu- 
dopods. Their nuclei swell and their DNA becomes reactivated. They then rid them- 
selves of all their hemoglobin and develop а full set of mitochondria and ribosomes. In 
Becker's historic experiments. the cells then turned into carülape-forming cells, and 
finally into bone-forming cells. In short, Becker demonstrated dedifferentiation fol- 
lowed by redifferentiation into an unrelated cell type—all electrically initiated wit 
laughably weak currents. 

"Thus profound cellular changes are у inducable and controllable elec- 
isomagnetically, by miniscule amounts of potentials and currents. Priores machine ap- 
plied tin d EM waves to accomplish reversal from cancerous cells back to 
normal cells. 

Priore's work essentially proved that Kaznacheyev's group would have been able 
to accomplish the same thing by phase conjugal 

Kaznacheyev's "death photons” work was probably accomplished much earlier 
han reported in the open literature. Thus it probably provided a basis to use in the mi- 
crowave radiation ofthe U.S. Embassy in Moscow, to engender blood changes and dis- 
ease in targeted personnel. Two U.S. ambassadors died from a leukemia-Like disease, 
anda third sickened and bled from the ears and nose. Only miniscule levels of EM si 
nals would have been necessary to induce such biological conditions. 

"The present Woodpecker radars probably have the capability of producing similar 
‘conditions in distant target populations, whenever the Soviets wish to add the appro- 
priate signals, They also probably are capable of killing large numbers of the targeted 
population, whenever appropriate Kaznacheyev "death signals” are placed upon them. 

In the late 1960's, another cautious Soviet "intelligence probe" was used: A paper 
appeared in the open Soviet literature, dealing with time-reversed waves in the field of 
nonlinear optics, Only а few American optical scientists seemed to be interested. 

In 1972, to focus more U.S. attention on their subtle "intelligence probe" of U.S. 
time-reversed wave knowledge, the Soviets sent two scientists to Los Alamos to brief 
American sei 
tists beg 


thatthe U.S. had ineffective knowledge of phase conjugation, and that the U.S. had no 
TR wave technology or weapons. 

To this day, U.S. theoretical work in phase conjugation is still characterized by a 
fairly simple overall math model, obtained by simply "writing down” the necessary 
conjugate term. There appears to be absolutely no U.S. awareness of the actual physi- 
‘al electrogravitational mechanism that causes the phase conjupationltime reversal, 
and no theory оГ as such. Из direc application to radars appears to have largely be 
ignored in the U.S. 

їп 1975, the Soviets attempted to obtain а treaty with the rest ofthe world, outlaw- 
ing the development of frightful new weapons of mass destruction. more frightful 
than the mind of man had ever imagined", according to Brezhnev himself. Gromyko 
introduced the draft treaty into the 1975 session of the United Nations General As- 
sembly. No one knew what the Soviets were referring to 

Failing to obtain the treaty, the Soviets in 1975-76 embarked on the greatest mil 
tary buildup in history. This buildup was nothing short of a full-fledged preparation to 
be ready to take over the world, beginning in 1985 (the "ready" time per Brezhnevs 
1972 statement at a secret Prague meeting of European Communist Party leaders). The 
Soviets met this scheduled goal. 

As we stated, The Soviets can be immune to any kind of viral biological warfare, 
ylime they choose to be. The use of lethal new viruses thus has become а highly 
favored, low-risk method of warfare for the Soviet Union. The West has no such capa- 
bility against viral warfare, und in fact is totally vulnerable to attack in this manner. 
Both Western troops and Westem civil populations are totally defenseless against the 
threat of viral biological attack. 

‘A BW strike from a small, hostile nation or from a few radical terrorists —or ev 
an inadvertent contaminant spillage from one of the great many ill-controlled private 
genetic experiments—can result in the introduction of a lethal, highly infectious new 
Virus that will decimate the West. Indeed, a deliberate BW viral attack upon us may al- 
ready have been unleashed 

In 1971, the U.S. passed the National Cancer Act and declared open warfare 
‘cancer. Iron Curtain country scientists were invited to participate, and they did so with 
alacrity. At the time—ironically—penetration of our recombinant DNA genetics re- 
search was one of the highest priorities ofthe Soviet KGB. Obviously, many KGB 
Scientists/agents were infiltrated into our labs under this program (some of our cancer 
research labs at Ft. Dietrich, for example, still employ more Communist than American 
scientists) 

In these cancer labs, animal viruses were repeatedly injected and reinjected into 
human cell cultures, until new viral strains emerged that preferred human cells. These 
viruses could then be cultured and the effects (or lack of effects) of various chemicals 
and drugs against them could be ascertained, 

These new viruses are exactly what one would wish to develop if one were seek- 

ıl, and one which pre- 


ing a biological warfare virus to which humans were not resist 
ferred humans as its host 

Sometime during the early 19705, KGB agents who had infiltrated U.S. cancer re- 
search laboratories may have deliberately contaminated the World Health Organiza- 
tion's smallpox vaccine with one or more of the lethal new viruses available in the 
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Western cancer laboratories. Massive WHO smallpox vaccination in Africa and other 
‘Third World countries then resulted in the appearance and spread of the AIDS disease. 

this thesis is true, then AIDS constitutes the first Soviet biological warfare strike 
against the West, in what can only be categorized as the opening round in a unique new 
World War Ш. 

With the Kaznacheyev techniques, the Soviet KGB already has the effective elec- 
tromagnetic antidote against AIDS and other lethal viruses, anytime it wishes to em- 
ploy it. Some Soviet citizens, however, willbe allowed to die, to serve as a deception 
plan and conceal the true Russian capability. Meanwhile, the Third World nations and. 
the West will be devastated by the killer disease. 

Other lethal viruses are almost certain to follow, whether from the Soviets, fanati- 
cal terrorist groups, or inadvertent private contamination. Undoubtedly, some of these 
frightful new viruses are not going to be slow (lentivirus) agents. Some will likely be 
highly infectious and quick-acting, in the manner of influenza. Some will be trans- 

ией successfully by insect vectors such as the Voracious new Asian Tiger mosquito 
now spreading across the Southeast U.S. 

Beginning in July 1976, powerful new Soviet "over-the-horizon radars" (the 
famous Woodpeckers) became operational. Extensive weather engineering over the 
U.S. has been accomplished by these weapon systems. (This has been separately docu- 
mented by the present author: C. B. Baker, editor of Youth Action News; Andrew 
Michrowski of Canada's Planetary Association for Clean Energy (PACE); and other 
researchers such as Andrija Puharich.) In addition, the Woodpeckers possess the full 
range of TR wave weapon capabilites, including real-time holography capabilities 
and anti-Stealth capabilities. Terrible anti-biological capabilities are also possessed by 
these weapon systems, and they are also highly effective as global launch phase and 
midcourse phase defensive weapons for use against U.S. missiles and bombers 

In 1985, the Soviets completed "wet run" weapon tests against U.S. missiles and 
aircraft and atleast three of NASA's shuttle launches, employing the Woodpeckers in 
the launch phase ABM/anti-bomber mode, 

Beginning in December 1985, actual destruction of selected U.S. missiles and ait- 
чай was accomplished. Targets destroyed by the Soviets included the Arrow DC-8 at 
Gander AFB, Newfoundland on Dec. 12,1985; the shuttle Challenger launched on Jan. 
28, 1986; the Titan 34-D rocket launched on Apr. 18, 1986; a U.S. Delta rocket 
launched on May 3,1986; and the French Ariane rocket launched in ше May, 1986, 

In 1986 and 1987, the mysterious loss of two highly classified U.S. айстй— 
believed to be Stealth fighters—muay also have been due to Soviet testing of TR 
weapon capabilities and anti-Stealth capabilites of the Soviet Woodpecker weapon 
systems, 

However, a severe limitation on the unrestricted use of TR weapons exists. If 
powerfully and unrestrainedly used, they will cause nuclear warheads and nuclear 
material to explode as surface nuclear bursts—in the dirtiest possible fashion, The re- 
sulting massive radioactive fallout would probably wipe out all higher forms of life on 
earth, Note that Khrushchev stated in 1960 that these fantastic weapons could "wipe 
Ош all life on earth if unrestrainedly used. 

As long as we possess an appreciable deployn 


nt and stockpile of nuclear 
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weapons, we are essentially "dead man fuzed" against substantial Soviet usage of thei 
powerful TR wave weapons. 
Thus Gorbachev needs to 


‘out the deployed and stored Westem nuclear war- 
heads, to allow a more unrestrained field of play for his decisive TR wave weapons. 
That is why at Reykjavik he suddenly expressed full interest in President Reagan's 
zero option, even expressing agreement with the principle of on-site inspection to in- 
sure dismantling of missiles and removal of warheads. 

That is also why the Russians are so actively interested in negotiating the with- 
drawal of nuclear weapons from Europe. They can quickly and easily take Europe, the 
‘moment the nuclear Weapons are thinned out and our "dead man fuzing” is removed! 

То appreciate the ease with which a Soviet offensive, augmented with unrestrained 
‘TR wave weapons, can take Europe, consider this: A single airbome Soviet standoff 
radar jammer, complete with adjunct TR, within minutes can knock out all U.S. 
British, and FRG radars that illuminate it. Each pulse it fires, destroys an Allied radar. 
А single Soviet standoff communications jammer, complete with adjunct TR, within 
minutes can knock out all U.S., British, and FRG communications centers that are 
transmitting within its detection range. Each pulse that it fires destroys an Allied com- 
munications center. А single standoff Soviet jammer-based TR wave weapon can de- 
stroy an Allied carrier task force. Pulse alter pulse from that weapon system will 
destroy the task force's radars and communications, explode HE propellants and nu- 
clear weapons, explode fuel, ignite flammable materials, explode rockets and ammuni- 
Чоп, and kill personnel wholesale. Tactical adjunct TR weapons can rapidly destroy 
aircraft, missiles, radars, radios, personnel, tanks, weapon carriers, personnel carriers, 
ammunition dumps, gasoline dumps, ete. The instant vulnerability of any massive 
emitter such as AWACS is readily seen. 

We are referring to a new kind of blitzkrieg war: War conducted by powerful 
beams and destruction, engendered at the speed oflight War in which electromagnetic 
radiators are the primary decisive weapons. War in which new kinds of directed energy 
weapons play the major role. War which renders all our present defensive armada of 
Weapons archaic and useless. War in which the materiel and personnel loss rates are so 

edibly high that they boggle the mind of the more conventional military tactician 
and planner. War in which even a small nation with TR wave weapons can strike and 
devastate а major power, and possess a first-strike capability unparalleled in hum 
history. War which could be triggered by radical splinter groups and terrorists groups 
that acquire the technology. War in which the slightest miscalculation or the misuse of 
the weaponry can completely destroy the earth. War which places extreme emphasis on 
finding "other ways"—such as surreptitious biological strikes and insidious elec- 
leopsychological attack and control to decimate а foe. War that Westem govem- 
ments, populaces, and Armed Forces are completely unprepared—militarily and 
psychologically —to face. 

NATO can be defeated in two hours or less, and the entire war—mop up and all— 
Would last perhaps three days. 

Of course, powerful demonstrations of Soviet strategic superweapons could be 
provided, to show that attempted nuclear retaliation would simply be suicide. The 
‘Woodpecker weapon systems alone could wipe out all major communications systems 
and power systems in the U.S., induce waves of EM-induced deuth and disease in 
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preannounced locations, induce waves of abject fear and panic in the populace, or psy- 
chologically disrupt and disable—say—the entire Washington D.C. area, to include the 
people, the government, and the Pentagon, 

If such a scenario were accompanied by a proclamation of a Soviet equivalent to 
the "Monroe Doctrine" —except applying it in Europe, an offer of a ceasefire, and an 
offer to allow us а "Dunkirk" to evacuate the beaten remnants of our European forces, 
we would almost certainly be forced to accept the Soviet terms for a ceasefire that lft 
the US. intact 

‘The U.S. Congress—reacting with alacrity to accept this sudden and apparently 
miraculous Soviet leniency, and avoid the destruction of the worki—would probably 
play the leading role in dictating our acceptance of liberal Soviet terms. 

An agreement with the Soviets to mutually withdraw many of the nuclear missiles 
from Europe appears to be imminent. When the missiles are thinned out, the preceed- 
ing scenario or some variant of it is almost certain to occur. 

There remains, however, one fly in the Soviet ointment: The U.S. Strategie 
Defense Initiative. 

Presently our scientists apply phase conjugation primarily to "keep laser ener 
beams intact for greater distances.” They appear to be completely unaware of the elec- 
‘uogravitational aspects of phase conjugation. 

А colleague of the author has already rigorously proven this electrogravita 
aspect on ће laboratory bench. The phase conjugate (time reversed) wave is composed 
©, and caries, negative energy and negative time. Ifan object is forced to produce a 
great deal of this negative energy/negative time, it produces antigravity. This is be- 
Cause, in negative time, gravity is a repulsion, not an attraction, 

In addition, if the electromagnetic energy of a laser is changed into gravitational 
energy, a theoretical gain of up to 1 0 °“ (protons) to 1 0 * * (electrons) is achiev- 
able. In practical devices, an energy gain of 1 0 * ® may readily be achieved. Applied 
to a modified powerful laser in space, this elecrogravittional gain factor is of over- 
whelming significance. 

In SDI, U.S. scientists presently envision a high energy laser in orbit, pumped per- 
haps by means of a nuclear explosion. The pulsed beam from this laser would have 
sufficient power to destroy a rising Soviet strategic ICBM in the launch phase, say at 
10000 miles away 

that same laser were converted to a scalar electromagnetics laser (one that tums 
much of its electromagnetic energy into gravitational energy), it could blast and de- 
stroy possibly а quarter of Russia with a single shot. 

"Thus if we developed and tested the SDI spatialaunch hardware for the space- 
based high energy laser, so that these systems were available for immediate launching, 
we could convert their lasers to scalar EM and stil possess а very real strategic realia- 
Чоп capability, even ifthe Soviets should strike us almost unrestrainedly with power- 
ful TR wave weapons. If we launched several ofthese systems, we could still probably 
get off a few shots at Russia and destroy her, before all our space lasers could be de- 
Stroyed by Soviet counterweapons. 

In that case, mutual assured destruction would still exist, and we would sil 
possess a full "last ditch" strategic retaliation capability. 

Gennadi Gerasimov. Soviet Foreign Minister spokesman, confirmed as much on 
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the Peter Jennings’ ABC News Show, Los Angeles, California on 13 October, 1986. 
"The real concern (with SDD), he indicated, is not with its present design. Instead, the 
Soviet concern is that the U.S. would make a great technical breakthrough and deploy 
new devices in space as a modification to SDI, presenting an unacceptable threat to the 
Soviet Union, 

Gerasimov was almost certainly referring to the potential for U.S. adaptation of the 
‘SDI space-based lasers to electrogravitational lasers capable of destroying the Soviet 
Union, 

Obviously, ifthe high energy laser weapons stay grounded in the laboratories, and 
the system hardware is not developed und ready, that strategic retaliation capability is 
Tost to us. For that reason, Gorbachev is adamantly insisting that the SDI defense must 
not be developed and tested in space. 

If Gorbachev can prevent the development and testing of the SDI space-based 
high energy laser and get the nuclear weapons thinned out, be immediately holds the 
decisive winning hand. 

"This is where we are now, vis a vis the Soviets. This is the background necessary 
to understand the full context of the present jousting between the Soviet Union and the 
us. 

In the Washington Times of Aug. 26, 1986, Soviet Chief of Staff Sergei 
Akhromeyev warned the United States that the Soviet Union could have an unpleasant 
surprise response if the U.S. deploys its Strategic Defense Initiative (SDI) in space. 
Akhromeyev stated: 

"Ifthe United States deploys a shield in space, the Soviet Union will have several 
‘options, none of what Washington would wish... The Soviet Union will very quickly 
Find aresponse of which the United States has no inkling as yet.” 

T is absolutely essential that the President of the United States, the Secretary of 
Defense, the Joint Chiefs of Stalf, and the U.S. Congress be aware of these Soviet 
weapons and their capabilities. 

Tris also essential that the U.S. public become aware ofthe real nature of the hid- 
den Soviet threat that faces us, so that public support will be forthcoming for the hard 
decisions our government leaders have to make to counter i 
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is aerial and earth 


The crystal set — 


The aerial is the part of the receiver which ‘picks up" 
the radio signals. Unlike our erystal set, many modern 
transistor radios are sufficiently sensitive to pick up 
enough signal from the ferrite core of the tuning coil. 

Although the final radio which we will make will not 
need an aerial and earth, the crystal set relies on the 
electrical current set up between a good aerial and earth 
to work well. 


‘A suitable aerial can be made from inexpensive PVC 
covered copper wire. The idea is to suspend as much 
of this wire as possible, as high as possible. The far end 
сав be attached to a tree, the top of a pole or even the 
eaves of a friendly neighbour's house, but this can be 
dangerous and is best done by an adult or under the 
supervision of an adult, The wire should be fastened 
onto a large screw eye or hook, The near end of the wire 
may be taken in the top of an upstairs window and 
connected to the aerial connection on our radio. 


For the aerial to be effective, the other side of the 
tuned circuit has to be connected to earth. The simplest 
method is to attach the earth lead to the nearest house- 
hold water pipe, These pipes lead to the ground. If 
your water pipes are plastic, make your own earth by 
driving about a yard of copper pipe into soft earth and 
‘connecting the earth wire to the top. 
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An experimental P.O.W. radio 


During the last war, some prisoners in prison camps 
used home-made radius to keep in touch with events 
in their native lands. Often, all the components had to 
be made from items picked up within the camp. Diodes 
were almost impossible to obtain, so several ingenious 
home-made alternatives were tried. 


‘The diagram shows one simple method of improvising 
а diode. Take a small piece of wood, about | inch thick, 
and a piece of washed coke about the size of a pea. 
Mount the coke on the wood as shown, using a screw 
and screweup, and taking a lead from beneath the 
screweup. Wind about a foot of steel wire—a length of 
piano or guitar wire is ideal—around a number 4 or 6 
knitting needle, leaving about 1 inch on each end. The 
should now be slightly springy. Fasten one end to 
the board with a screw and screwcup, taking another 
lead from this sereweup. Stretch the wire until the free 
end lightly touches the coke, 


Remove the diode from the crystal set and screw the 
wires in its place, It should be possible to hear some 
local stations by adjusting the tuning capacitor. If 
nothing is heard, keep moving the position of the wire 
on the coke until a signal is heard. 
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‘The Russians have sustained the largest weapons 
development program ever launched by any 
nation, and they have kept it effectively hidden 
from prying Westem eyes. I have called this 
program "Ferde-Lance,” after the deadly South 
American pit viper of that name. 


The dreaded ferdedance is a snake of great 
agility and lethal effect. It offen ambushes its 
hapless prey, striking unexpectedly and without 
warning. Its first sudden strike is usually lethal to 
its victim, which promptly expires in writhing 
agony. Since the Soviet development of scalar 
EM weapons has been designed for the same 
purpose, the name seems appropriate 
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Note: We have placed this update as a section in front of the original paper. 
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The transistor 


То most people the word TRANSISTOR means a 
small radio set, but a transistor is reallya single electronic 
component. The transistor is one of the most important 
inventions of the last 25 years. It has helped to make 
electronic equipment smaller and less dependent upon 
high voltages. 


А transistor is ike two diodes working together inside 
one case. Most transistors have three leads, emitter, 
«collector and base, A transistor can be damaged unless 
the correct leads are used when connecting it into a 
circuit. The base lead is usually the middle wire and the. 
collector lend is set slightly apart from the other two 
wires. The transistors we are to use also have a red 
spot painted on the casing to indicate the collector lead. 


We shall be using transistors as amplifiers; that is, 
io make electrical signals stronger. Transistors are 
designed so that a small, changing current betwéen the 
base and emitter produces a large current change 
between the collector and the emitter. So small signals 
applied to the base will appear amplified (or made 
bigger) at the collector. Our first transistor will be used 
to make louder the sound coming from the erystal set. 


E] 


2002 OVERVIEW AND BACKGROUND 


For some time, Russia and several other nations have possessed highly advanced 
'extended-electromagnetics (energetics) weapons of a very novel kind, using а 
dramatically extended electrodynamics theory [1]. To comprehend these 
weapons requires a combination of non-Abelian electrodynamics in at least the 
0(3) gauge symmetry (2), general relativity, Bohm's interpretation of quantum. 
mechanics (3), and the use of time-domain (scalar) energy, fields, and potentials 
то directly enter distant 3-spatial points without propagating energy through 3- 
space, It also requires correcting many of the serious errors in classical 
electrodynamics. Probably the most elegant and applicable extant model to deal 
with these phenomena and weapons is Sachs’ [4] unification of general 
relativity and extended electrodynamics, particularly as implemented in O3) 
electrodynamics. O(3) allows direct engineering by modified EM means. 


Most ofthese energetics weapons are more advanced than what has previously 
been known to the U.S. military, intelligence, and scientific communities, 
although parts of the communities are finally making real progress in 
understanding such "revolutionary" areas. For example, every major weapons 
lab on earth seems to have discovered longitudinal EM waves and longitudinal 
EM wave weapons—the scalar interferometry we have been discussing for so 
long (5). A major contributing factor holding back U.S. catch-up is that the 
flawed foundations of Maxwell's 1865 theory {6) have not been changed by the 
Western scientific community 


Historically. the scientific community exerts resistance to substantial innovation. 
‘Often 40 to 50 years are required to do what can be done with a concerted effort 
in four years, The Manhattan Project in WW II is a notable example of where 
the scientific con num effort and did а difficult job in four 
years. Also, "skunk works" efforts continue to be utilized for very rapid 
development when something really advanced is to be done and done quickly 


With the U.S. substantially behind in these "new" strategic superweapons, a new 
‘Manhattan Project would appear to be advisable and warranted. There ae at 
Teast some indications that such may actually be going on at last. We hope the 


indications are true. 


А sobering development that occurred early this year (2002) was China's 
deployment of both quantum potential (QP) weapons (7) and negative energy 
electromagnetic pulse (EMP) weapons (a type which we originally called the 
MindSnapper to disguise its tue nature) [8.9]. The QP weapons are the 
dominant weapons on Earth today, followed closely by negative energy EMP 
weapons in second place. We have not been able o ascertain exactly how many 
nations have the negative energy EMP weapons, but itis at least five at the time 
of this writing. 


The U.S. is still well behind in the use of special "engines" (special curvatures 
of spacetime and their dynamics, but achieved with higher group symmetry 
electrodynamics) for directly engineering the mind itself, and for produci 
nonmaterial robot systems made totally of such engines- "causal system 
robots” which we will mention later. Several ofthe Western nations do 
accomplish work in the mind control area, but use a sort of "brute force” method 
‘oriented on frequency and frequency changes, ete. where the tue active mode is 
the unsuspected transformations of the U(1) electrodynamics to a higher group 
symmetry unified field theory electrodynamics, accomplished by the human 
body tissues and structures themselves. 


Western scientists have not realized that all EM energy in 3-space actually 
comes from the time domain to each point in 3-spuce and returns from that 3- 
space point back to the time domain.’ Hence "propagation" of 3-space EM 
energy is actually the propagation of a "circulation" of EM energy between the 
time domain and 3-space, involving each 3-space point presently said to be 
"occupied" by the energy. Unfortunately, Western science is still unaware that 
по observable exists in time, a priori, since by definition it has no extension in 
the time dimension at all (10). Instead, an observable continually recurs as a 
frozen 3-space snapshot of an ongoing dynamic 4-space interaction, due to the 
continual repetition of the observation process which is the application of a d/dt 
operator to the ongoing 4-interaction, Hence, we "see" physical reality (3-space 
reality) similarly to the way we view a "motion picture" series of successive 
frozen frames. The major result of this Пам (mistaking a 3-space observable as а 
4-spatial cause) in Western science is that Westem science still extensively 
substitutes effect for cause—e.g., in the notion of a separate 3-force acting on a 
Separate 3-mass, No such situation exists in nature, and nothing 

“changes” in 3-space alone. For an entity to exist in time, it requi 
space because а time length is required. Nonetheless, the West is making 
progress. If some of its scientific dogma can be overcome, the younger scientists 
Will break free and readily do the job required for the defense of this natio 


Mad Scramble of Soviet Science After the End of WWII 


During WW II the West produced а great technical breakthrough and obtained 
the aom bomb as a decisive new weapon. While speeding up his own atomic 


? specifically, energy comes om thë time domain 1o the negative charge, hence to the positive 
эчбир. hese bak to the time domain ш a d ccelo af EM energy. Wah extn energy 
ану (peine) area ipai, created iom negative o positive. That is he exact basis of 
the T. T. Brown unilateral ust fuc, and (he force usd in the "hen experiments today. То 
luis бе free the lang unaccounted Heaviside energy ew component must also be 
Sinik ыл ум e weak Poynting Now component 


weapons program as а result, Stalin also ordered his own Academy of Sciences 
to quickly derive the next great new technical breakthrough, and he held the top 
scientific leaders themselves personally accountable to him, to see that it was 
done at all speed (Figure 1). 


Fae 1 Saks deum umore any acs tm sse cari 


Simply put, Stalin placed the heads of the Soviet scientific leaders on the 
chopping block, since he was an absolute dictator and often killed ог impri 
those who opposed his instructions. To survive, the leaders of the Soviet 
Academy had to demand the utmost of their subordinates, because they 
themselves had to report their progress or lack ofit to a dictator who would and 
did take swift action if they did not produce results. Thus, Stalin simply 
bypassed the usual scientific posturing and protracted delay so typical of our 
Westem scientific bureaucracies.’ If the Directors of the Russian scientific 


engineering models assuming Ва he chargefreely creates тей EM energy ош ol ding at al 


unity dragged their feet and did not push his desired program to the limit, 
heads would roll and some did, 


As a result of Stalin's forceful intervention, the entire Soviet scientific 
‘community was galvanized into a most intensive review of all of physics. The 
scientists desperately sought to quickly uncover potential breakthrough areas 
that could be developed into the great leap forward that Stalin demanded. They 
had to have progress, and they had to have it rapidly. 


One Institute Had 2,000 PhDs and a Full Support Staff 


Large review institutions were quickly set up, staffed with the best Soviet 
scientists and support translators and teams. One such search institute involved 
some 2,000 Ph.Ds along with their support staffs. Soviet ships brought in 
shiploads of copies of all the scientific journals of the West—from the 
beginning — and they were reviewed paper-by-paper, page-by-page. Anything 
novel and implying new scientific possibilities, or anything that had not been 
adequately followed up, was laid aside in а "select" pile for further review and 
decision by the best Soviet theoreticians available {11}. 


One gets a new physics by discovering shortcomings and flaws in the old one. 
This intensive Russian search almost immediately uncovered the deep flaws in 
classical electrodynamies—flaws that have been propagated throughout most 
other branches of science. Classical electrodynamics (and electrical engineering) 
is particularly beset by hoary flawed foundations problems, dating from at least 
1865. As an example, the equations did and still do assume a material ether, and 
they have since the beginning! Not a single equation was changed when the 


leetrodyamicsmadel which d nt even model he active vacuum and ks exchange with every 
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hal powers an cecal сата 47 years aer the foot of woken кие was accomplished 
фу Wi and ber colleagues in 1957, athe Nobel Pie was then quickly awarded to Lee and 
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of the US. scenic commits naively assume that a COPS LO EM system ба 
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Michelson-Morley experiments in the 1880s destroyed the material ether itself. 
‘The classical EM model also assumes a flat local spacetime (falsified by general 
relativity since 1915) and an inert vacuum (falsified in particle physics for 
several decades). I still assumes the same EM field in mass-free space as exists 
in massa non sequitur of major impact. Just to make the Maxwel-Heaviside 
equations easier to solve and avoid numerical methods, he totally arbitrary 
Lorentz symmetrical regauging® discards all EM systems far from equilibrium 
е vacuum environment. In fact, there is no "active vacuus 
n the model, much less а broken symmetry in that exch 
that very broken symmetry is exhibited by every charge and dipole (12), and 
thus by every EM circuit and system. That asymmetry is involved in the 
‘continuously increasing giant negentropy poured ош by every charge in the 
universe, thereby generating all EM fields and potentials and their energy, 
eventually reaching even across the universe, and with perfect macroscopic. 
‘order and time duration as long as one wishes. Indeed, all electrndynami 
{otal violation of the second ам of thermodynamics, to any macroscopic size 
level and time duration desired.” 


‘The terribly flawed electrodynamics model was completely overhauled by the 
Russian scientists very quickly, and the work was accomplished by some of the 
best nonlinear scientists in the world. Already present at the time were many 
things available to assist in dramatically extending [13] the hoary 1865 
Maxwellian electrodynamics (6). Gauge field theory was available since the 
Turn of the 20th century, and the top theoreticians could readily see that 
something more than Abelian electrodynamics was firmly required in particle 
physics. The Yang-Mills [14] theory met that need in 1954 by originating non- 
‘Abelian gauge theory. 


Situation in the Early 1950s 


Ву 1950, Stalin's scientists had the begi 
(15.161, which we would dub an "engineerable unified field theory 
{17.18.19}. Longitudinal EM waves were primary {20,5} in that more 


“Actually a version of this symmetrical regaging was fist performed by Ludwig Valen 
Lorenz "Usher die Ident der Schwingungen des cts en den elekirischen Suomen” Ann: 
287-301. Unfortunately not moch ateton was pido Lorenz's ello sn he independently 
‘gauging ofthe Малма Нени, equation, be wat given credit fxr мі a farther mention 
ай A proper sta amma of th has been given by 1. D. Jason and L В Okun. 
"Historical ots of gauge invariance.” Rex. Mad. Phy. Vil. 73 July 2001, p. 663-680. Тыз e 


Tis dramatically extends the кие regions (microscopic rough colloidal) and the time 


fundamental approach. By the mid 19505, one can pick out of the open literature 
21] increasing incidences of prototype Russian energetics weapon testing 


around the world. In 1960, Khrushchev {22} spoke obliquely of these "fantastic 
new weapons” that were "just within the portfolio of the Soviet scientists,” so to 
speak. Commercial aircraft sightings (Fi 

and crews are also a particularly 
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1963 Deployment and Immediate Use of Scalar 
Interferometers 

"The first huge scalar potential interferometers [2324] of strategic ru 
power (Figure 5) were deployed by the Soviets in 1963, and one was used to kill 
the 055. Thresher nuclear attack submarine (Figure 6), leaving clearly 
recognizable signatures (25). 


Since 1963, the Russians have had the equivalent of more than seven additional 
Manhattan Projects (using the Russian 5-year program instead ofthe 4-year 
Manhattan Project), back-to-back, in development of energetics weaponry. The 
energelics weapons have never been given to the regular Russian forces. Instead, 
all research, production, siting, manning, and employment are by the KGB and 
ЭШ under ruthless KGB contol by die-hard communist factions (26). 
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‘An Example of Russian Technology Astonishing Western 
Scientists 
Some years a 
furnished the firm with th 


coordinating with a Western but non-US aerospace firm, 1 
mes and addresses of some Russian scientists in 


Moscow, since it was clear from their internet site that the scientists were on the 
fringes of the KGB energetics weapons program. An excellent European 


were demonstrated to him, including (i) transmitting enormous energy down а 
very thin wire, and (i) cold molding, or n etal into a liquid at room. 
temperature, pouring it into a mold, and then letting it sit and harden. АШ 
without heating. 


The engineer also closely questioned the Russian scientists about Russian 
energetics weaponry, a subject the scientists were most reluctant to discuss. 
Finally they admitted the energetics weapons existed, and they actually obtained 
‘a meeting between the engineer and the KGB General who had directed the 
Soviet energetics weapon program for more than 20 years. In the meeting, the 
General coldly admitted the weapons, stated that "OT course you are not going to 
be allowed to see those?” and confirmed that somehow the Russians obtained 


‘everything the present author writes, as soon as he writes it [27] 


‘The engineer then brought the Russian scientists to his aerospace firm in that 
Western nation, where the scientists demonstrated cold molding to assembled 
scientists und some U.S. personnel. 1 forwarded a written explanation to the 
Western scientists of how the cold molding was performed technically. Later, on 
calling the engineer again, I discovered that the foreign authorities of that 
‘country had suddenly classified everything over there, and the engineer could no 


longer even talk to me without filing a Foreign Intelligence Contact Report. My 
‘own part in ай this was completely open-source, pro bono, and I had already 
written oft openly and publicly 


Softening of Metal at a Distance Was One Effect Used 
Against the Challenger 

М any rate, earlier 1 had openly advanced (and printed) the same mechanism, 
since it was the metal softening mechanism used by the KGB to Kill he U.S. 
Challenger spacecraft in 1986. Publicly 1 had been resoundingly called a lunatic 
for advancing such a "preposterous" thesis. Nonetheless, metal softening by а 
distant LWI (longitudinal wave interferometer) was definitely utilized as part of 
the Kill ofthe Challenger, as a close colleague here in the U.S. proved 
experimentally, detecting and demonstrating that metal-softening Russian sig 
prior to the kill of the Challenger. He amplified the signal and demonstrated on 
the bench its nearly instant softening of nails, rendering the nails momentarily as 
limp as wet noodles (Figure 7). Nails from the same box, not exposed to the 
signal. remained hard and could be hammered into a board. Not so the nails 
fiom the box that were exposed to the amplified Soviet signal! Those nails 
folded up like a wet noodle when tapped With a hammer, and could not be 
driven into a board 


Working unpaid with the foreign scientists, we had in fact obtained the 
"smoking gun" proving that this cold molding capability rigorously existed in 
Че KGB inventory. Further, it bad existed so long that the KGB had essentially 
declassified it so that the civilian Russian scientists seeking employment funds 
iom the West could utilize i 
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Energetics: Three Branches and a Strategic Deception Plan 
"The energetics weapons use exotic polarizations of EM waves, quantum 
potentials, and the "infoded" LW electrodynamics (both scalar and longitudinal 
photons) inside and comprising every “ordinary” transverse EM field and wave. 
"The KGB energetic weapons are categorized (Figure 8) according to what they 
ме targeted against. 

(0) against inert matter, fields, and potentials ete., that branch of weapons 

is called by the same name, energetics weapons. 

(2) Against living issue, bodies, cells, biofields, biopotentials, ete., they 
are known as Dioenergetic weapons. Diseasc-induction. 
electrodynamics such as used to irradiate the U.S. Embassy in Moscow 
are examples of bioenergetic weapons. 

Against the mind, thought, memory, behavior, and the mind-body 
coupling mechanism, they are known as psychoenergeric weapons. 
Particularly in the ater mode, these weapons also use time-polarized 
(scalar) EM waves and time-polarized (scalar) photons as well (28). 
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The KGB also implemented an elaborate and continuing deception plan, as is 
standard military practice for any great strategie attack plan. The KGB deception 
plan has been highly successful (29) in keeping the United States convinced 
that these weapons do not exist, and convinced that the standard strategic 
nuclear weapons possessed by the West are "leading" and "superior. 


Strategic Attacks Scheduled and Why We Were Not 
Destroyed 


Indeed, the West's nuclear weapons are inferior to Russian energetics weapons, 
particularly to the quantum potential weapons (Figure 9) deployed at the end of 
1989 and to the newer "causal system" weapons deployed since the first of 
1999, where functional robot systems (Figure 10) are made of nonmaterial 
spacetime curvatures and their dynamics only! In the event of a full strategic 
Russian energetics strike, an opening strike with quantum potential weapons 
30] will dud all nuclear weapons on earth, ай nuclear power systems, and all 
nuclear propulsion systems in about 10 minutes. This takes care of most of the 
US. strategic armament, within the first 10 minutes. The publicized strat 
weapons of this nation have in my opinion been almost defenseless now for at 
east а fill decade (31.32), but 1 also believe that situation may be rapidly 

for the better. 


А friendly little foreign nation does have such weapons including QP weapons 
‘that operate in multiply connected spacetime (MCS). That little nation has been 
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Twice in 1997 alone we were within days ofthe scheduled total strategic 
destruction ofthe U.S. by die-hard KGB energetic weapons, with all-out 
Strategic attacks actually scheduled in each case. The first attack was scheduled 
in later February but was quickly countered. The attack was immediately 
rescheduled for May 1. The U.S. intelligence and scientific communities were 
apparently unaware of what was happening, and sill do not believe it. However 
as this author previously informed appropriate government agencies a few days 
prior to the attack scheduled for May 1, 1997, U.S. intelligence agencies 
certainly intercepted my urgent personal fax directly to the prime minister of the 
friendly itle nation, urgently requesting that the "s nd and control 
ofthe countering MCS/QP weapons be changed to "insane" control and spelling 
ош the compelling reason why it was necessary, 


In the insane weapons control mode, the computer periodically (say, every two 
hours) initiates launch sequence for the weapon, automatically. If any operati 
personnel remain alive on site, there is a designated short period in the sequence 
Where the onsite personnel can countermand the order and abort the launch. 17 
(be order is not countermanded, the launch is not aborted and the doomsday’ 
Weapon automaticaly fires. In that case, KGB military power and most of 
Russia would disappear from the face of he earth. 


This was necessary to nullify the impending strikes of MindSnapper negative 
energy EMP weapons {33} on those critical friendly QP weapon sites to 
instantly kill all personnel on site, Strike by the MindSnapper instantly kills 
every living thing in the area, and a protracted contamination remains whereby 
the struck areas emit longitudinal EM waves. If one attempts to insert new crews 
to resume operation ofthe weapons, the crewmen sicken and then die in the 

entry attempt. First, increasingly severe interference between mind and body 
control occurs, Then the individuals waver, lose consciousness, go ino seizures, 
‘and their minds gradually de-couple from their bodies and they die. Fortunately. 
aller my fax message the C3 system was changed to the insane mode, and the 
Russians were notified, ust in the nick of time (34). To prevent their own 
destruction by the certain insane counterstrike, the KGB aborted the looming 
strategic strikes 


Ironically, at about the very time that the KGB strategic armada was stan 
down, Secretary of Defense Cohen [35] was making the following statement in 
Georgi: 

"Others are engaging even in an eco-type ofterrorism 

whereby they can alter the climate, set offearthquakes 

volcanoes remotely through the use ofeleciromagnetic 

waves. So there are plenty ofingenious minds out there that 

are at workfinding ways in which they can wreak terror upon 

other nations. H's real, and thar's the reason why we have to 

intensify our efforts.” 


Almost certainly Secretary Cohen had no knowledge that, so o speak, а 
‘Sword of Damocles hanging over his head was being removed by a friendly 
Tite foreign nation at that very moment, as he uttered those words apparently 
referring to the older longitudinal EM wave interferometer weapons. I suspect 
that Dr. Cohen is to this day still unaware of the incidents that were on 


the time of his poig 


Attempts to Alert the Nation 
We alerted the President and the National Security Council as early as 1984 
(Figure 54). In 1998 we also furnished selected Senators, Congresspersons, and 
certain high-level U.S. government agencies with color copies of a 200-page 
briefing and expose [36] of—among other things these Weapons, their testi 
and their clandestine use against the U.S. since 1963. Because of the nearly 507 
years of demonstrated induction of diseases (37, 38} (Figure 11) in personnel in 
the U.S. Embassy in Moscow (eg, responsible for the deaths of three U.S. 
Ambassadors), we also included part of the briefing on the Priore work (39) 
(Figure 12) showing the remarkable cellular changes (time-reversal of diseased 
states back to a previous earlier healthy condition) that can be and had be 
experimentally induced by energetics under rigorous scientific controls. 


remet menm ntn. жити 


«Bogan in latter 19508 
$ Discovered on VP Nixon's trip 


eo опе could understand what was going on 
‘Aluminum screens were placed over windows 
‘Moscow was declared a hazardous duty zone 
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We proposed to the DoD a very rapid, high priority development program to 
develop portable suitease-sized computer-contrlled treatment devices (Figure 
13) capable of saving a majority of mass casualties—e.g., from a professional 
large anthrax attack on a major population center 


The Responses 
‘The responses—or more exactly the near total lack thereof—by various US. 
government agencies were enlightening. E.g., the National Institutes of Health 
(NIH) never let the package out of its Policy (ie. political spin control) section. 
did not check a single scientific reference on a proven method documented in 
the hard French scientific literature for reversing terminal cancer, infectious 
diseases, ete. Not a single scientist called me to discuss such a proven, 
revolutionary effect. Instead, the NIH Policy section simply shipped the package 
over to the DOD as “their problem, not ours." That was because the package 
also explained how the Gulf War Disease was induced, including how semen. 

can cause infection of the wife, and how the structured body biopotental of the 
sickened veteran can induce similar structuring of the biopotentials of his 
children by proximity, thus inducing various aspects of the disease. 


Effective Survival Treatment of Mass Casualties Could Be 
Developed 
Meanwhile, we had uncovered a way to dramatically speed up the Priore healing 


process, and use only normal transverse EM radiations for ready adaptation of 
existing equipment, while still forcing the same time-reversal of diseased and 
damaged cells back to normal. Just much faster. This meant that very small, 
suitease-sized treatment units (Figure 13) could now be developed in a 
reasonable time—e.g., in two to three years, given a high priority. intense effort, 
adequate funding, and a carefully chosen scientific team. 


Зо, we proposed a crash development by DOD of a small, suitease-size portable 
device for quick, mass treatment of mass U.S. casualties following terrorist 
attacks on our cities using weapons of mass destruction, Eventually an 
innocuous reply (forced by my congressman) simply stated “it was not 
supported by the literature." In the package, of course, I had specifically cited 
the numerous scientific papers in the French scientific literature reporting and 
proving the experimental results. had also worked 14 years to decipher the 

nechanism actually performing the revolutionary healing accomplished ir 
rigorous animal testing by the Priore team. Eleven years alter suppression ofthe 
Priore effort, the University of Bordeaux, which had been pressured into 
rejecting Priore's doctoral thesis, did approve and publish a doctoral thesis by 
Perisse on the work [40]. 


‘The National Science Foundation (NSF) did not reply at all. Yet at the time the 
official strategic threat to the United States listed WMD attack on our cities and 
great population centers as he greatest threat of all (Figure 14). Today, as 
everyone knows we are in a war afler the terrorist attack on the twin towers in 
New York and on the Pentagon on September 11, 2001. The U.S. government 
clearly recognizes that it is not a matter of if additional attacks on the U.S. cities 
and populace will occur, but when. The terrorists are also known to have already 


infiltrated weapons of mass destruction such as biological warfare weapons 
(anthrax, smallpox, bubonic plague, ete) Nonetheless, apparently the NSF 
simply did not believe a novel but rigorously demonstrated-in-the-1960s 
‘unorthodox process that could potentially save most of those millions of 
Americans who otherwise will surely die—and who are going to die in the first 
‘major WMD strike on our population centers. 
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priority to experimental truth 
rather than dogmatic belief. If experiments refute the theory, the theory must be 
‘changed and the experimental results accepted. Else one is not following 
Scientific method. Apparently the National Science Foundation does not follow 
scientific method, nor does it seem interested in doing so. Neither do the 
National Institutes of Health. The decisive results of some 2.000 rigorous an 
experiments reported in the refereed scientific literature in leading French 
journals, by multiple established French scientists, were simply ignored because 
the results are contrary to present dogma. Meanwhile, four years have been lost. 
During that four years, the portable units could have already been developed, 
mass produced, and made available to tret and save millions of coming U.S 
civilian casualties. Apparently the lives of those Americans are not as important 


as maintaining the present medical dogma. When those millions do die—and 
they will- we shall most certainly remind those agencies of the caliber of their 

dedication to scientific method and of their service to their fellow Americans. In 
my personal view, ignoring a chance to save so many Americans is treason of a 
very special kind. 


The Official Silence Was Deafening 
Nota single scientist in any of those and other or 
taken the package seriously. Not one called me to discus й, or apparently 
studied the references, etc. No one asked for a personal briefing. No one was 
interested in the actual photo of the strike of a Russian EM missile from a scalar 
interferometer, offset from a U.S. night shuttle launch (Figure 15) from Cape 
Canaveral in latter November 1985, or the photo of the actual registration point 
ball of light high in the air (Figure 16) over that same shuttle launch (41). The 
same weapon then killed the Arrow DC-8 at Gander, Newfoundland about two 
weeks later (Figure 17). An eyewitness (or more than one) actually observed the 
streak of light from the sky that struck the Arrow DC-8 in the right fuselage 
ahead ofthe engines [42.43], after the thrust of the engines were reduced durin 
{ake-off by use ofa negative energy (cooling) interferometer. A similar ball of 
light associated with the kill of a Titan missile fired from Vandenberg AFB in 
early 1986 [44] and printed in Aviation Week & Space Technology magazine, 
‘was also apparently of no concern. 
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These remarks are intended to show the lack of understanding that has existed in 
‘our governmental, scientific, and intelligence communities of what energetics is 
t energetics superweapons that have been developed. With the 


present rapidly growing interest in longitudinal EM waves, however, we suspect 


that such lack of understanding is now no longer the case, We certainly hope 
that is true, and we are 
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ed that at least one—and possibly two—friendly Western nations 
now possess quantum potential weapons. 
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The Long Dry Spell in Correcting Electrodynamics May Be 
Slowly Ending 


In over 20 years of unrelentin 


effort, ший 1999 we were unable to get any 
Significant Wester scientists of real "horsepower" (e.g., in non-Abelian 
electrodynamics, foundations errors in electrodynamics, advanced gauge field 
theory, general relativity. etc.) to meticulously examine conventional UC) 
electrodynamics and its glaring errors, and to look at weapons implications of 
higher group symmetry electrodynamics. 


Beginning about three years ago, however, а noted scientist, Dr. Myron Evans 
1452}, along with other theoretical scientists of the Alpha Institute's Institute of 
‘Advanced Study (ATAS), have been extending electrodynamics by developing 
the 0(3) electrodynamics. They also have deeply examined the Whittaker work 
‘of 1903 and 1904 on which the early part of the Russian energetics weapons are 
based {24}. 


The AIAS analyses, and subsequent papers by Dr. Evans and Alex Labounsky 
as well as by the entire ATAS group, have clearly established the primary 
importance of time-like precursors of EM fields, operating in massfiee 
spacetime where fields E and B cannot exist. These time-like precursors create 
all the rest of the conventional electrodynamic entities (46). This is а dramatic 
extension to electrodynamics and physics across the board. More than 100 
papers have been produced to date, with more than thirty published in journals 
such as Foundations of Physics, and many ofthe others are either accepted or 
Stll in the referee process with various journals. Some 60 of the papers were 
published as a single special edition of the Journal ofNew Energy (INE) in 
Jatter 1999, and a second edition of Modern Nonlinear Optics, Wiley, 2001 has 
been published with many important papers 


However, the problem is that the scientific community, which is strongly 
committed to "business аз usual", has funded none of his work. The 
conventional lead agencies of the community are still in the "ostrich positio 
With their heads buried very firmly in the sand with respect to the terrible 
Xinue to enforce on this nation by their continued per 
adequate electrodynamics and electrical en 


Engineerable Unified Field Theory Is Now Clearly Appearing 
The rapidly emerging ALAS extension of electrodynamics has "met in the 
middle” with Sachs (4) revolutionary generalization of general relativity and 
electrodynamics. For the first time, an engineerable unified feld theory — 
employing 0(3) elecrodynamic means —is now being produced. The ATAS 
‘work in 0(3) electrodynamics was shown to be an important subset of Sachs! 
approach. И also now provides the full, rigorous theoretical foundation and 
model for the Priore mechanisms and results. 


We also comment most strongly that the important SU(2)xSU(2) 
electrodynamics as developed by Barrett (47) leads to essentially the same 
conclusions, since Barretts electrodynamics is homomorphic with 0(3) 
electrodynamics. Barret, of course, is one ofthe pioneers of ullrawideband 
radar another scientific area that was fiercely opposed and suppressed by the 
orthodox U.S. establishment for some time. Ironically, today those very 
Scientists who were so dogmatic in their vociferous condemnation of UWB 
radar, ave assumed the mantle of “experts in the UWB field", sometimes even 
taking credit for having "advanced it” in the first place. 


Examples of Some Major Non Sequiturs in Conventional 


Electrodynamics 
In every textbook and millions of technical papers in the West, 
electrodynamicists routinely calculate he "magnitude of the scalar pot 
Actually, not a single one—including Maxwell—calculated or calculates the 
magnitude ofthe potential itself. Instead, they universally calculate the reaction 
cross section of the potential at а point occupied by an assumed. 
nercepüing/collecing шой point static charge [48]. At best that is a 
representation of the intensity of the feld at each point. The reaction cross 
section of the potential with а fixed unit point static charge is indeed a scalar 
value. The "scalar" potential itself. on the other hand, is пог its own reaction 
cross-section at each point of elf, and it is not a scalar entity at all! Instead, it 
is a harmonic bundle of bidirectional EM longitudinal phase conjugate 
Wavepairs, as shown by E. T. Whittaker in 1903 (49). It is and always has been 
a multi-vectorial, multivave entity. By slightly reinterpreting Whittaker's work 
to agree with quantum field theory, the scalar potential is also a circulation of 
EM energy from the time domain to 3-space and back to the time domain, at 
every point in space that is occupied by the potential 


Further, the "field" notion is utilized in two self-contradictory manners. On the 
‘one hand, it is assumed in the massless reaches of space, and on the other hand it 
med in mass, which is the only case in which aforce field is properly 
defined" The so-called "electromagnetic field” existing in empty space is not an 
EM force field at all, but a curvature or curvatures of spacetime with assorted 
nies. Spacetime is after all active, and being active means curvatures and 
ics. As rigorously shown by the ATAS theoreticians, what exists n. 
spacetime —before the force-fields appear on reacting charged mass—are time- 
like and longitudinal scalar potentials and fluxes. These "pre-EM field" entities 
in fact interact with mass to produce all the force fields (the electromagnetic 
fields. Mass is a component of force: simply by F == dpldt, which is expanded 


* Since Maxwell and бе original pioneers believed ina eril ether filing all space, adem. 
‘ere was mot a single point anywhere in the universe that was devoid of mas. Hence о them 
There was only coe ond of feld: e ind hul exis ш mast 
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Kony at, which is ma + (тй). Note that both terms have mass as a 
nt. Hence there is no force or forcefield when mass is absent. Present 
mechanics is seriously wrong (and has been wrong for hundreds of years) in 
assuming а separate massless force acting upon a separate mass. 


Jackson, one ofthe ablest classical electrodynamicists of our day, adroitly states 
how electrodynamicists skirt that issue. Quoting, p. 249 of his Classical 
Electrodynamics, second edition: "Most classical electrodynamicists continue to 
adhere to the notion that the EMforce field exists as such in the vacuum, but do 
admit that physically measurable quantities such аз отсе somehow involve the 
product of charge and field." 
Ош comment is that one does not get an observable until after the interaction of 
а cause with a previous effect, to provide a change (a new effect). The 4-cause 
itsel—in this case the field that actually exists in the vacuum.—is never 
observed nor is it observable. Its effect (force with an affected observable mass 
эз a component of il) is observed. The field in space and the field in matter thus 
do not even have the same fundamental units, but differ by a factor of m. In 

у “defining” the field as force per unit 
" (without saying or accounting "charged mass”). 


le Confusion of Cause and Effect 
Present electrodynamics (and even the hoary old mechanics, as pointed out) has 
thoroughly confused the causal (4-space) side of the observation process with 
the effects (3-space) side—observation yields 3-spatial entities, not 4-spatial. 
Indeed, as is well known, time is not observable, even in theory. That is really 
because observation is a d/dt process applied by the 3-space intermediary (e.g. 
mass) being acted upon by the causal (4-space) entity in spacetime, to produce a 
change in that intermediary (3-spatal that results Gs observed). A priori, the 
output of the observation process does not even exist in time, since its 
tal units are LLL and not LLLT. The observation process is thus 
LLL. 


Further, elecirodynamies omits the fact that, not only does the causal entity act 
upon the intermediary to produce the effect (changes to the intermediary), but 
those changes (effects) also act back (in reverse) through the intermediary to 
produce changes in the causal entity itself. This mutual interaction between. 
cause and effect (but never stressed in exactly that manner) is well known in 
GR, where the curvature of spacetime acts upon mass-energy to change it, and 
the resulting change in mass-energy also acts back upon spacetime to curve it 
‘The omission of the latter "back reaction” in EM theory by Maxwell resulted in 
omitting half the energy. half the wave, and half the causal entity in spacetime 
as well as half the effect. The missing half of the effect appears as the 
Newtonian third law reaction, which in electrodynamics is just mystically 
"assumed" to be an effect without a cause 


The vast importance of restoring this missing "back action of effect upon cause 
is because it ean be deliberately utilized to incer the causal (4-space) 
state itself, producin ines” and unobservable functioning robot 
systems comprised entirely of curvatures of spacetime and their d 

"causal system robots” (CSRs) can be designed and engineered to then perform 
almost any desired action upon normal mass systems t ler. The robots 
also can easily penetrate vast depths of mass, which is mostly empty space filled 
wilh potentials, fields and waves—all of which are just bundles of longitudinal 
EM waves and their dynamics. "Mass" is actually à vast superhighway through 
Which such CSRs can easily move at the speed of light [50] 


CSRs: Engineering the Unobserved Causal Side To Create 
Functional Systems 

Understanding early on the mutual interaction between cause and effect that 
existed in their energetics, the Russians were able to engineer this totally new 
Kind of system: the causal system robot or CSR (Figure 10). With sufficient 
theoretical development, one can “work backwards" by adroitly re-engineerin 
the effect to obtain а desired causal system (spacetime curvature set along with 
its impressed dynamics: (Figure 18) corresponding to some physical system and 
its changes one desires to engender. One thereby directly creates a deterministic 
set of spacetime curvatures and impressed dynamics, which we call an "engine 
(Figure 18). This STcurvature engine system can then function as а completely 
separate system [SI] (Figure 10). One can communicate with it via longitudinal 
EM waves, control it, ete. By building in scalar interferometry functions, the 
‘GSR can be given "weapons? capabilities, ete. 
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In theory such a CSR can be assembled to perform any desired functi 
‘complex of functions upon matter, fields, potentials, etc. that is desired. In short, 
‘one can build real, functioning "infolded” (subspace) robot weapon systems 
using this "backward engineering of spacetime itself process. The huge 
underground facilities (hundreds) that the Russians continued to build afier the 
collapse of the Soviet economy and the full of the Soviet Union, apparently 
contained the full CSR development and control facilities as well as the 
‘operational systems employed for this totally new Kind of weapon system. 


А great engineering of the future lies in engineering CSRs, which already 
constitute а great leap forward past the material nanobot technology being 
pursued in the West. 


‘Making the First CSR is Extremely Difficult; Making a Million 
Copies Is Easy 

"The development of a specific CSR with a specific set of functions is akin to 
developing а highly complex software system of major proportions (several tens 
of millions of lines of code). The job is extremely dificult, and tortuous 
debugging" is required for a lengthy period. Once a single CSR is completed 
and debugged, however, the production of thousands or even many millions of 
copies is then a trivial task. 


The CSR may be visualized as а sort of vast complex of longitudinal EM waves 
(recall, we are speaking of ST curvatures, not the conventional EM waves 
thought to operate on а flat spacetime. Ail ЕМ waves operate in а curved 
spacetime a priori, as clearly shown by Sachs). It turns out that all matter is 
mostly empty space, filled with potentials and fields. Space itself, considering its 
energetics, may be taken as а giant scalar potential. АП those potentials and 
fields and waves are in fact nothing but sets of longitudinal EM waves and 
dynamics. In short, they are vast superhighways for the travel of CSRs and the 
propagation of longitudinal EM waves. 


A CSR can be embedded within any kind of EM potential, wave, or field. So to 
replicate one, one embeds it in a magnetic signal and records that signal on a 
diskette or other media. Then one makes millions of copies of the diskette, for 
perhaps 10 cents or less each. Or do it en masse, by first completing a CD-ROM. 
With a hundred or two hundred CSRs embedded in its signals (Figure 19). Then 
simply reproduce the CD-ROM. Every reproduction has another hundred or (wo 
exact duplicates of those CSRs, made for almost no cost at all, With 
‘communications built into the CSRs, the command and control facilities take 
charge of them, give them individual numbers or designations, and a robot 
armada emerges with most unusual capabilites indeed, 


‘The puzzling underground facilities in Russia (which our fellows apparently 
never deciphered and which remained a mystery) apparently contained the 
fic teams, the research and development facilities, the productio 


facilities, and the command and control facilities for the new vast CSR weapon 
complex. It was to see its first great employment at the end of 1999. 


In 1999 The KGB Deployed Massive Numbers of CSRs for a 
Strategic Attack 

In ater 1999 the KGB began massively deploying these CSRs of various types 
throughout the Western world, particularly including the United States. They 
simply sent the CSRs back "inside" the potentials and fields and waves being 
emitted from radio stations, TV stations, power lines, satellites, communications 
systems, inside matter, ete. These CSRs were deployed and infiltrated in major 
command posts and installations throughout the U.S. and its allies. True to fom, 
the KGB even “stimulated” some major computer systems in critical U.S. 
government facilities by having the robots "surface" some effects on the 
Computers, right through the firewall programs (whose EM signals and 
operations indeed provided nice superhighways for the robots), Our fellows 
detected the interference as a "sophisticated computer hacking апас 

(puzzlingly from the Russian Academy of Science), and then the robots 
"submerged" again after deliberately performing actions to produce obvious 

Jhanges and guarantee the U.S. detection of those changes. The purpose of th 
‘stimulus and probe" was to see ifthe U.S. was aware of CSRs and CSR 
technology. We clearly showed we were not, and we still are not aware of them. 
Further, he entire government apparatus— including all our vaunted national 


laboratories knows absolutely nothing at all about CSRs, and none of the 
laboratories believe it. That is the same posture they've been in with respect to 
energetics weapons for a half-century. Apparently they will be in that same 


posture for another half century, left to their own devices. 


However, 1 was not allowed to remain a casual onlooker for this new CSR 
armada! The KGB also planned to use me asa stimulus to ping the government 
yet another way, and then assess the government's response. 


Here in Huntsville, suddenly I was personally stuck by such а CSR right from 
my computer monitor, with the attack riding through the light from the monitor 
to my eyes and retinas and right into the brain and nervous syste 

‘This was the type of CSR that can lurk in any potential or field i 
computer, and then strike and kill the operator looking at the screen. The CSR 


ide a 


took over control of the machine, split the screen so that only one-inch 
horizontal strips were luminous- one at the top and the other at the bottom of 
the screen with the middle dark. These two separated horizontal strips allowed 
scalar interferometry via the inner LWs comprising the light from the two strips. 
The LWI signals crossed in my vision center, where suddenly ordinary EM. 


signals and waves were produced by the scalar interferometry occurring there. 
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1 saw rapid blinding flashes like a hundred flashbulbs exploding at once right in 
my face. However, the signals representing those "flashes" were being created 
right there in my vision center. An extemal camera would have recorded only 
the weirdly separated screen display. It would not have shown the brilliant 
‘ashes of light 1 was seeing, unless it was set up stereoscopically. The strike was 
deliberately sustained for only about 10 seconds so as to be severe but nonlethal; 
about 30 seconds would be totally lethal, Violent fibrillation of the heart also 
resulted explosively, and I was instantly bypnogogic and seriously weakened by 


sudden hypoxia from near total lack of blood pumping (because of the 
fibrillation). The purpose was apparently to strike the only analyst in the U.S. 
who would recognize what the nature of the attack was, stimulate him, watch 
him пу to notify the government, and then observe the government's reaction. It 
ook four days to recover from the strike. But I knew immediately what had 
made the strike, and that I had been bit with a CSR weaponized by having a 
built-in scalar interferometry capability. It was also a very sophisticated CSR, as 
it showed by assuming complete “intelligent” control of my computers 
functions. 


When I finally recovered, 1 did notify the government and warn them of CSRs, 
exactly as anticipated by the KGB. As might be expected, the government's total 
disbelief and lack of reaction clearly showed they knew nothing of CSRs, They 
simply did not believe such weapons existed or even could exist. Sadly, once 
‘again one faced the "not invented here" syndrome. General relativity and its 
provision for spacetime curvatures and their associated dynamics (engines) 
operating back upon mass are apparently just supposed to remain a theoretical 
curiosity. Why, obviously no scientist in his right mind would think of 
weaponizing sue 


А more correct answer is, "Like hell they wouldn't!" American scientists would 
not think of it, but Russian scientists with their national chess-playing 
psychology will immediately seize upon any opportunity —even many moves 
ahead in the game—and develop it and utilize it. They understand and use the 
boa constrictor. We only understand and use the immediate rattlesnake, 


How the Asymmetrically Deployed Strategic Attack Was 
Stopped in Its Tracks 

However, we also alerted the "Ite nation" that has advanced EM weapons 
technology. which —since early 1997 —has been saving the U.S. by forcing the 
abortion of impending KGB energetics weapons attacks. 


When I warned them in 1997 about the MindSnapper weapons and mind-control 
Weapons used against Captains Button and Svoboda, unknown to me at the time 
they later reacted and suddenly destroyed those facilities in Russia (apparently 
with violent scalar interferometry strikes). So thar mind.control type of attack 
being readied for 1999 was thwarted for а few years by these strikes sometime 
prior to mid- 1998, 


Butto return to the CSRs. In the latter quarter of 1999, the Russians were 
developing and deploying throughout the West numerous kinds of CSRs. So the 
period at the end of 1999/rst few days of 2000 attack was already scheduled for 
а massively programmed CSR attack. It was designed to cripple the entire 
nation, and perhaps even collapse it economically, yet all would be blamed on 
Y2K! Our scientific ignorance guaranteed that we would blame it on something 
mundane that our scientists could understand: Y2K problems in all the old 
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software programs running so much of our automated syst 
and centralized functioning, accounting, banking, etc. In short, the KGB planned 
ıl gift: а Y2K nightmare far beyond our wildest fears. 


to give us a bicen 


After my recovery from the CSR strike in the later quarter of 1999, 1 again 
urgently alerted the friendly nation of the development of CSRS and their 
Widespread deployment.—and informed them of the personal attack on me and 
specifically why it was made nonfatal. Of course I also alerted our own 
government, We were scheduled for a real Y2K problem that would curl one's 
hair, so to speak, with everything imaginable failing—and probably all blamed. 
on Y2K. 


Admirably, beginning just at the end of 1999, the friendly nation simply begar 
methodically and massively cleaning out all the CSRs, and they disposed of 
them in very short order! Such CSR systems? may easily be located and 
destroyed by strategic longitudinal EM wave weapons (52), when and if one has 
the longitudinal EM wave technology sufficiently developed. So Y2K came and 
went with only a few relatively minor incidents from the normal Y2k problem 
expected.” 


However, unknown to our scientists and intelligence community, a great war of 
a very special kind—the Earth’ first strategic subspace war—had just been 
silently fought and won, right there inside our power systems, command and 
control systems, major weapon systems, electrical power systems, electrical 
control systems of our nuclear submarines and strategic bombers and missiles, 
even inside the electronics of our nuclear warheads, etc. And not а bobble 
showed on the surface, anywhere. This was the first real "subspace" war, where 
weapons made of pure spacetime curvatures and dynamics were involved as the 
‘main offensive battle systems. LWI destruction of numerous CSRs inside 
potentials and fields in various electronic equipment throughout the nation, 
created litle or no overt signs at all. 


‘This time we won, thanks to the "good guys" and not to our own scientif 


‘community, Next time we may not be so fortunate. 


The Mostly-Ignored Time-Energy Interaction 
For some inexplicable reason, physicists in the West have omitted one-half the 
actual photon interaction." If one allows the spatial energy component of the 
photon to interact, then one must also account for the simultaneous interaction 
Of the time-component ofthe photon. A mass m absorbing a photon (AEXAU 


"These easly CSRs aparently had no "stealth" capabilities built-in, so they were easily detected 
apd destroyed, ruter Ше shooting ish in a rain barrel 

‘Even хо a normally disastrous Y2K probem was narrowly averted, in the nick af time. by а 
concerted national зама reprogramming effort massively mounted and costing billon of 
dollars. Otherwise, te expected daa" Y2K problem would have been very ba inded 


becomes masstime (m+dm)t, not mass m. Mass m and masstime mt are as 
different as are force F and impulse Р No scientist in his right mind would 
ignore the rin Fr and consider just the force F. Yet that exact kind of giantfaux 
‘pas has been done for many decades now in the photon interaction. And itis still 
ubiquitously done in physics. Mass does not emit photons; masstime does. 

Again, physicists confuse effect and cause. 


As the Russian energeties weapon scientists know full well, time is actually 
spatial energy compressed enormously, by at least the factor c^. Hence time has 
at least the equivalent energy density of mass. The greatest amount of "energy 
existing in a photon particularly in lower frequency photons—is in that "time" 
prt that is arbitrarily ignored and discarded. An ELF photon has enormously 
more total energy—by many orders of magnitude. iban does a gamma ray 
photon 


Energy and time components in the photon are canonical. Low frequency 
photons are reduced in the magnitude of their spatial energy component and 
thereby maximized in their ime components. For the ordinary (decompressed) 
energy equivalency ofthe time component, one must multiply the time in 
seconds by c°. Halving the frequency, ор, doubles the time component, whose 
spatial equivalent energy is now (1)x(¢), With respect to the original photon, 
the new total energy (achieved by halving the frequency) is given by 


ВУ x IGA0 x} = AEXA0x c7 So halving the photon’ frequency 
ases its total energy by a factor of, which is approximately by а factor of 
9х 10^. Hence photons actually carry enormously greater tol energy (most is 
locked up as time) at low frequency than at high frequency. Indeed, the highest 
energy photon interactions in the universe are at low frequency, ifand when a 
transduction of the available time-energy into spatial energy occurs 


"This has been completely missed in the West, but not by the Russian energetics 
weapons scientists. They have been engineering that formidable new high 
energy but low frequency physics —a physics far more energetic than that used 
їп our most energetic colliding beams in "conventional high energy physics" 


"Tie cold fasion processes" stumbled onto by Western scientists are using the 


Че. except for accounting for the overall ston” (angular momentum) and such things as 
imam action bore, ete. Treating Ве photon acement of Umme specifically as а 
amid compressed pce of spatial EM energy does aut appear in Western physics, I has 
sg been шйшей la he КОВ» secet energics weapon scienee. 

"for aa explanation ofthe ше of time-teversal acne in cold fiin experiments, and some of 
бе resin aew transmutation reactions that result, see T- E. Bearden, Energy from the Vacum: 
(Concept and Principles. "Claper 10: Cold Psion: Low Spalal-Eaery Nuclear Reactions ш 
High Time Energy.” Chenere Press, Зама Babar, CA, 2002. Available bom 

wi chenercrg. Зшыйсайу. the formation of significant me reveal Zones guaranteed by 
the анайни Поси theorem of Denis Evan et al, and by recent experimental wad by Evans 
al proving that sich zone (where the ración па Backwards) can and do ocet а up 10 
"iso Colis size and fr up to мо seconds duin. We sss ha this ‘s a recognized, 
proven violation of he second lav of thermodynamics already unm to physics. 
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Adding a transistor 


The circuit diagram shows how a simple transistor 
‘amplifier is inserted where previously we had the ear- 
piece. Compare this diagram with the circuit diagram 
of the crystal set on page 23, 


The transistor used is an OCT, and other extra 
components for this stage are a 27K resistor and a 9- 
volt battery. The battery is the small transistor radio 
type PP3, for which can be obtained an inexpensive 
snap connector. Resistors are discussed on the next page. 
‘This resistor forms an output ‘load’ for the collector, 
and the earpiece is connected across the resistor. 


Take care to connect up the circuit as shown in the 


drawing. The connections of the transistor are im- 


portant. Join the emitter to screw 5, the base to E and 
the collector to F. The earpiece is removed and re- 
connected to F and G. Connect the red battery con- 
nector lead to screw 5, and the black lead to screw б. 
The radio is switched on by pushing the connector into 
place on top of the battery. 

This onc transistor should make a big improvement 
to the crystal set; the same stations will be heard but 
they will be much louder. 


EJ 


time-energy component of photon interactions, to generate enormous localized 


EM energy directly upon the interior quarks and glu в (53). We 
worked out a speculative explanation of the active time-energy transduction 
mechanisms that fits all the experimental phenomena, including the eerie 


instrument anomalies occurring in rigorous electrolyte experiments at China 
Lake for some years. That is included in my new book, Energyrom the 
Vacuum: Concepts and Principles, Cheniere Press, Santa Barbara, CA, 2002, 
available from www.cheniere.org 


Of course consistency alone does not prove it conclusively: consistency is a 
necessary but not sufficient condition for proof. But atleast the proposed 
explanation is consistent, and nothing else seems to be, at this time. In one 
‘chapter in my referenced new book we do cover the cold fusion mechanism and 
give specific new nuclear reactions producing the excess deuterium, tritium, and 
alpha particles in so many successful cold fusion experiments worldwide. 


My "time-reversal zone" approach is stringent, because the recent work by 
Denis Evans er al. (54) has clearly shown that reactions can and do run in 
moverse лошу in violation of the second law of thermodynamics at 
(colloidal) evel in size and for up to two seconds in duration (and sometimes 
even a little longer). So experimental demonstration that the "time reversal 
zones” I assumed can and do indeed occur has now been accomplished by Ev: 
et al. This provides strong experimental and theoretical support for the basic 
‘assumption (ofthe formation and momentary existence of localized time 
reversal zones that subsequently decay) we used to derive the fundamental cold 

mechanism including some of the specific reaction equations for excess 

artium, and alpha particles now demonstrated in hundreds of 

successful experiments 


fusi 


1а a reversed zone the law ofattraction and repulsion ofcharges is reversed, so 
that like charges attract sometimes so closely that each enters the strong force 
region of the other, forming a quasi-nucleus (Figure 21). As the time-reversal 
‘zone subsequently decays back to a time-forward zone, the reduced strong force 
is restored much faster than the Coulomb force is reduced and then reversed 
back to normal. So during this readjustment decay process, the quasi-nucleus 
will simply change to an isomer and a known nucleus by quark-flipping to 
change an Н+ ion to à neutron, Note that the "reversal zone” momentat 
changes the Coulomb barrier always the only thing that has really prevented 
chemical fusion and transmutation at low spatial energy—to a Coulomb 
attractor. Hence cold fusion—as now backed up by more than 600 successful 
‘experiments worldwide, by multiple laboratories and researchers in multiple 
nations is an established fact and a herald for a vast new science based on. 
deliberate and intentional reversal of the Coulomb barrier and use of time- 
energy. 

With its usual perspicacity, the organized U.S. scientific community has fubbed 
it—and flubbed it badly with respect to cold fusion. Its contributi 


largely been a tirade of ad hominem attacks, slander, and libel of a viciousness 
seldom seen in the annals of science. Once again, the community is far more 
ling its cherished dogma (and its own rice bowls from the 


i scientific method which calls for believing the experiments and 
changing the dogmatic theory. 
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Development of Threats and Scheduled Attacks Aborted 


KGBenergetics weapons have long constituted our single most pressing yet 
largely unrecognized national security problem. That problem has also increased 
with the growing development and deployment of such weapons by other 
nations such as China. Some 10 nations, for example, now have scalar 
interferometry weupons, and even the Japanese Yakuza has them and also has 
their own secret facilities for producing them in Japan, including small portable 
units developed for use in assassination and terrorist type warfare within a 
targeted nation —the United States of America. 


Unknown to our government, we narrowly escaped destruction twice in the first 
half of 1997 from scheduled all-out strategic KGB energetics weapons attacks. 
‘Only the actions of a friendly small country countered the attacks and caused the 
KGB to abort on each occasion, 


When the second scheduled Russian strategic attack was aborted just prior to 
May 1, 1997, a new KGB counter-counter for the friendly counter used by the 
lite nation in later April 1997 was already rapidly being deployed. The new 
Russian counter-counter—seizure and control of the mind of an operator at a 
distance, and complete control of his actions while he performs sophisticated 


technical tasks was tested in two separate incidents (55), first on Captain 
Button (Figure 3) and then on Captain Svoboda about wo months 
later (Figure 24), each flying an A-10 Warthog айстай over the U.S. 
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‘The highly successful test against Captain Button (Figure 22, Figure 23) is 


particularly significant, as we have explained. Captain Button was controlled 
while performing highly technical operations, for more than a fll hour, and one 
hour was apparently the acceptance lest specification. Captain Svoboda (Figure 
24) simply had her mental perception of up and down instantly reversed while 
climbing her А-10 warthog from low level ordnance delivery on target. 
Erroneously perceiving she was diving, she immediately “corrected” sharply to 
"limb", thereby diving headlong into the ground and perishing in the resulting 
explosion of her айкай, 
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Svoboda's kill demonstrated a tactical destruction usage, whereas Button’ test 
demonstrated a strategic hostile usage of the adversary's defending weapons 
crew to take action against the adversary s defending strategic weapons system. 
А new KGB strategic energetics attack against the United States using the 
mind control (psychoenergetics) weaponry to take over the operators of the litle 

шош» QP weapon sites and stand the sites back down for maintenance—was 
rescheduled apparently for later 1997 to mid-1998 or so. It appears that the 
extensive preparations for that attack were totally destroyed clandestinely and 
very suddenly by the friendly litle nation some time afier we warned them, as 
же mentioned above. 


However, sill another Russian counter—the develop 
engines" (functioning causal system robot weapons, 

in form) consisting of organized and functioning systems of spacetime 
curvatures operating in and traveling through EM fields, potentials, waves, and 


signals came on line (Figure 10, Figure 18). The KGB simply altered the 
attack plan for a Millennium Strike and completed the forward deployment of 
these eerie new CSR systems by introducing millions of them directly 
throughout U.S. facilities, command centers, weapon systems, power grids 
ships, айстай, submarines, missiles, nuclear warheads, computers 
‘communications systems, ete 


We estimate that several million such systems were introduced in that mann 
and readied for the Millennium Strike. The United States and its allies were and 
are almost totally unprepared for this dramatically new kind of strategie warfare 
that has been developed and deployed against us. No such weapons have 
previously existed in history. Consequently our national survival and the 
survival of our allies was once again at stake—and right on schedule during the 
critical period from mid-1999 through mid-2000 that we had predicted back in 
1997, 


The die-hard elements of the KGB indeed had a new millennium gift for us, but. 
it was not at all the kind of gift we would appreciate. The KGB is not a 
monolith! This plot apparently did not include Putin, and it did not include the 
rest ofthe KGB, particularly that element reporting to Putin. 


Live Destructive Tests Over and Near the U.S. Have 
Continued 

Without elaboration, we believe that the Learjet crash incident and the EA-990 
crash incident may have been very sophisticated tests of these new robotic. 
causal EM systems. We also believe that the long years of Russian construction 
of over a thousand mysterious underground facilities, even though the Russian 
economy was collapsed and the citizens and soldiers were destitute, is 
significant. Those facilities apparently contain the set of command and control 
systems for this vast new strategic weapon system, 


The facilities also include the "factories" where the CSRs are made, because the 
factories are unlike any other factories ever conceived. They do not build 
physical" systems, but something more like "software." Only now the 
software program” itself is an independent robotic system, with a full set of 
weapon systems functions, and capable of independent navigation and 
functioning anywhere, while remaining under KGB command and control via 
longitudinal EM wave communications infolded inside the potentials of earth, 
‘ocean, and space. The facilities also contain the operational forces, headquarters, 
and communication and control systems that maintain, deploy, and employ 
(fight) these CSR systems, and direct the battle. 


"The purpose of the 1998 document we sent to DoD—which did not include the 
causal robot system armadas later deployed throughout everything in the West 
was to inform selected members of the Senate and Congress of the energetics 


threat situation and summarize it for them. Accordingly. we presented the 


background of the development and testing ofthe KGB energetics weapons 
since WW II, in some detail, for selected Legislators and their staffs. We also 
included some specifies on the failure of the U.S. scientific community to keep 
‘American science and technology abreast of thal of our adversaries. 


The Scientific Basis For Energetics Weapons Is Established 
As pointed out above, the scientific basis for our early use of Soviet scalar EM 
interferometry is now rigorously established by work accomplished by the 
Alpha Foundation’s Institute of Advanced Study. Its also rather "old hat” now 
that all major weapons labs have discovered longitudinal EM waves and are 
actively working on and with them. The Director of the ATAS, Dr. Myron 
Evans, is an eminent scientist and theoretician with over 600 papers in the hard 
science literature. He and his colleagues also have had zero funding for their 
Work on the higher group symmetry electrodynamics necessary to understand 
such things as energetics. A combination of non-Abelian electrodynamics, 
advanced gauge field theory, and the impact of E. T. Whittakers work shortly 
after the tum of the century has shown that scalar interferometry is real, and that 
Weapons based on scalar interferometry can be a potent threat on the battlefield. 
The time-like (time-energy) basis for electrodynamics is now clearly 
established. 


With this important new work, we are now only some 40 years behind the 
Rusian weapons scientists! But we are beginning to close the gap—and 
hopefully that will be done very rapidly. 


їп 1999 after being personally attacked by а CSR, I again contacted the office of 
the leader of the friendly small nation and again furnished all the information we 
possess on the new CSR systems programmed by the KGB as a countering 
method against the small nation's QP weapons. The outcome was that the little 
nation destroyed the CSRs in time, as we stated above. We were lucky that (i) 
the KGB did attack me with one of the weapons, deliberately to "get my strong 
and immediate attention”, and (i) deliberately did not kill me with the strike. 
Otherwise, there would have been no warning to the little nation, and the U.S. 
and its allies would have experienced а "Y2K problem worse than their wildest 
fears, possibly collapsing the economy of the United States and much of the 
developed world. 


Our Situation Here In the U.S. Is Precarious 
Meanwhile, our own scientific community apparently does litle or nothing in 
these areas, except to castigate, slander and libel anyone daring to suggest that 


such "out ofthe box" weapons areas even exist. E.g., there does not appear to be 


а single U.S. scientist who knows how to create a time-polarized EM wave." 
There do not seem to be any concerted programs to deal with polarized 
photons and t polarized EM waves, Our scientists still firmly believe that one 
has to propagate spatial EM field energy through space to affect a target 
electromagnetically, when that was obsoleted by Russian "subspace EM 
longitudinal wave propagation" weapon systems deployed as early as 1963, and 
was completely obsoleted by deployment of quantum potential weapons in 
1989. 


Yet a close colleague of the present author has single-handedly developed and 
demonstrated prototype superluminal communication systems using the infolded 
(longitudinal EM wave) electrodynamics, and these systems would have been 
heading onto the market in latter 2001 except for the sudden bankrupting of the 
jor backing company. There has not been any funding forthcoming for h 

revolutionary work, but only clumsy attempts to take it from him. It is my fear 
"bat the further clumsy takeover attempts will be successful, and this desperately 
needed technology will never see the light of day in defense of our nation. As a 
single example without further discussion, his work revolutionizes the present 

is used in the rapid development of quantum communication and quantum 
‘computing, because it evolutionizes the very notion ofthe Q-bit, completely 
removing the statistics ofthe quantum state and making it engineerable. This of 
course is completely counter to present QM notions, but is consistent with the 
Bohm hidden variable approach to quantum mechanics. 


Meanwhile, our own weapon scientists apparently still do not recognize the 
possibility of a superluminal longitudinal EM wave communication system, and 
appear to have no motivation or intention о develop such. This is in a way quite 
sad; quantum tunneling at more than four times the speed of light, ofa clearly 
recognizable Mozart symphony, has already been demonstrated in a section ofa 
waveguide [56]. Whatever one wishes to call it and however one wishes to do 
it, superluminal communication of intelligible signals has been clearly 
demonstrated in the laboratory. For the "infolded" longitudinal EM waves, all 
the "normal" or “envelope” EM waves, potentials, and fields are just great 
superwaveguides for such longitudinal EM wave "tunneling through subspace’ 
at superluminal speeds. 


‘huge problem and publication afin 1998. Беу, even айа the technical bas for a solution 
o opposite charges tothe common dipole and to a dipolarily such a a scalar potenisl id 3 
‘cepted that the Hels and potentials andthe energy are established by her associated source 


The Dominant Weapons Are Quantum Potential Weapons 

Full-bore deployment of Russian quantum potential weapons occurred by the 

end of 1989, the first lab prototype weapon having been tested in April 1986 
inst the U.S. air attack on Libya (Figure 25). Beside Russia, two other 


mations- Brazil and the "litle friendly nation" ао had developed quantum 
potential (57) weapons. The United States did not develop them, or at least 
apparently not just yet. 
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Burr this year (2002), China also deployed QP weapons, and we now find that 
another friendly nation has them as well. That brings the total to five, as of this 
writing. Two of those are friendly, and a third is astraddle ofthe fence, so to 
speak. The other two are Russia (the KGB) and China. 


AL this point China could go either way, so it represents а future enigma. China 
hascontrol ofthe Panama Canal, and has inserted more than 200,000 Chinese 
into Panama—which is on the way to gradually becoming a Chinese territory, as 


soon as the Chinese in Panama outnumber the naive Panamanians. In addition 
under the Clinton administration China gained access through two U.S. ports 
(with litle checking, so anything can easily be inserted). China also has 
additional ports in the Western hemisphere. China is almost certain to eventually 
attack and seize Taiwan, which puts her on a collision course with the U.S., 
sine the U.S. has an agreement to defend Taiwan. She has also declared the 
South China Sea—through which passes some 60% of the ой bound for Japan, 
and much ой for other nations also—to be Chinese territorial waters. China also 
has developed bioenergetics weapons, having long ago induced cancer into most 


ofthe GRU Russian representatives then serving in China. She almost certainly 
has or is rapidly working to develop psychoenergetics weapons as well. 


So far as Lam aware, there still exists 


not a single funded U.S. scientific 
errors in our own classical 


n and 
ld concept in space was 
erroneous, As they put it, only the "potential for the force field exists in space, 
in case some charged mass is available there for interaction. But the field itself 

is created by the interaction and is the effect of it. It does not exist before the 
interaction occurs. Yet all our texts continue to teach the disinformation of the 

‘field in space.” And our science community continues to fiercely defend such 
dogma, attacking and sometimes destroying the careers of those brave scientists 
who do try to change it. 


One notes that time is multiply-connected, since in theory the same instant exists 
at every point in the universe. Or said another way, in any instant in time, every 
point in the universe simultaneously exists. 


Operating in the time-domain as a causal system, and then turning out of one 
point there into any point in 3-space desired, is a means of producing "action at 
а distance" that obsoletes our old concept of transmitting the energy directly 


through space [61] 


Presently the U.S. scientific community has litle predisposition toward energy 
into the time-domain, operating in the time-domain, th 

into any desired point in 3-space, anywhere in the universe. 
Every 3-space point in the universe simultaneously exists in (is superposed in) 
each point in time, as those points in time occur. In one sense, time can be 
‘considered to be the total multiple connectedness of space! We suspect that it 
may even be possible to interpret "instantaneous" communication—as by а 

Lin that "in here-out there" instantaneous fashion via 

nal 


‘continually turs into n 
‘back into mass (by photon emission). Masstime exists in time, but 
not. U.S. scientists also seem unaware that the so-called "rate of flow of a mass 
through time” is generated by the sum total of all photon interactions (both 
Virtual and observable) with that mass. The ubiquitous interaction of a mass with 
photons also causes that mass to continually recur, and thus to seemingly 
"continuously exist." tis continually observed, but it does not continuously 


^ Mone models the ine dona in re dimensions tend of oat, ел. ев a theory it 


exist! Since the photon interaction is engineerable, then it follows that a specific 
muss can be time-reversed back to an earlier state 162) 


Cellular Time Reversal: Revolutionary Healing by a Team of 

French Scientists 

French scientists {39.40} unwittingly used the mechanism. 

reversing a mass and every part of i, to time-reverse diseased and 

damaged cells, including tumor cells, physically changing them back to their 

previous healthy physical state and condition in vivo. This included all parts of 

the cell, including its genetics. The Priore team demonstrated revolutionary 
nors, infectious diseases, atherosclerosis, and restored 

ше systems. 
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The immune system (Figure 26) heals nothing, not even its own damaged cells. 
The human cellular regenerative system (63) is responsible for all healing in the 
body—and it utilizes time reversal of the damaged cells as the active healing 
mechanism. The regenerative system (Figures 27, 28, 29) pumps the damaged 
cells with longitudinal EM waves (and therefore with time-polarized EM waves, 
whi itudinal EM waves), inducing the cells and all 
heir parts to add the phase conjugates, thereby forming time-polarized EM 
waves and pumping in the time-domain rather than the 3-space domain. This 
dramatically extends nonlinear optics to the time domain, and mass pumped in 
that fashion is time-reversed (propagated back along its own time-track, to a 
previous physical condition. 
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Kaznacheyev has shown that essentially any cellular disease or disorder can be 
electromagnetically induced in cells at a distance (Figure 30). Together with 
Beckers work, this shows that the cells can be altered either detrimentally 
(disease induction) or beneficially (disease elimination) by purely 
lectromagnetie means. It would seem that diseases such as AIDS, e.g., could be 
rather dramatically cured by use of whole-body longitudinal EM wave radiation 


(with its simultaneously time-polarized EM wave radiation), as was done for 
‘other diseases by the Priore team and properly reported in the French scientific 
literature. We have also uncovered a process and method for causing the body to 
directly produce the time-polarized EM wave pumping, reducing the irradiation 
1o perhaps 30 seconds of pumping instead of two or three hours [64]. 


Becker's Study of the Cellular Regeneration System 
In all our medical science, the only true healing procedures being utilized appear 
to be the use of Becker er al.'s tiny EM stimulation across otherwise intractable 
bone fractures [65] (Figure 31), to dedifferentiate (time-reverse) red blood cells, 
then redifferentiate (time-forward) them again twice to form osteoblasts, which 
are deposited in the fracture site to make new bon 

medical procedures seem to be interventions, not healing. After the 
imtervention—which of course may be urgently necessary—itis then 
body to heal itself (restore its cellular and tissue damage and functioning). So we 
have litle healing science today, and in fact our medical establishment hardly 
funds any healing studies at all. EM radiation is usually considered as something 
‘that simply heats tissue. Our present medical science is deeply en 

studying the immune system. Again, the immune system heals nothir 
its own damaged cell 


Raze N Scars осы bore tte ang 


‘After the immune system "kills the bad guys" and saves the day, the battlefield 
is litered with residue and many cells ofthe body are damaged. The immune 
system sends in large scavenger cells that clean up the residue. And that’s it for 
the immune system. Comparing it to an army's operation in the field, the 
immune system is the combat troops, not the medical services. 


Restoration (healing) ofthe damaged cells back to normal is accomplished by 


the cellular regeneration system (Figure 29). This system is itle known and 
Title studied, but mostly studied by Becker (Figures 27, 28). It is a system that 
functions electrodynamically. but uses time-domain pumping to time-reverse the 
cells and their every part (including their genetics) back to an earlier state. In 
biology, the effect is called dedifferentiaion, but without any knowledge of the 
actual EM mechanisn 


So, within its capabilities, the cellular regenerative system in the body already 
uses longitudinally polarized EM waves, ime-polarized EM waves (ТРУ), and 
‘optical pumping by LWs and TPWs. Here we point out that neither the 
longitudinal photon nor the scalar (time-polarized) photon is individually 
observable; however, the combination ofthe two is observed as the 
instantaneous scalar potential 66]. With a little correction to properly make the 
phase conjugate replica wave a time-polarized EM wave, Whittakers 
fundamental bidirectional EM longitudinal wave decomposition of the scalar 
potential (Figure 32) is consisten. Immediately the direct involvement of both 
the scalar photon and the longitudinal photon—and both the scalar EM wave 
and the longitudinal EM wave—are seen in Becker's bone-healing work using a 
scalar potential (Figure 31). 
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Priore unwittingly stumbled onto the actual mechanism used by all biological 
systems in "healing" (cellular regeneration), and also recognized how to amplify 
it (Figure 12). But no one understood йз exact nature, including Priore and the 
scientists who worked with him at the time, and the conventional community 
sill does not understand it. The Russian scientists not only understood it early 


‘on, but weaponized it as well. So did the Chinese. 


Need to Correct and Extend Classical Electrodynamics 


"The organized scientific community s protracted defense of a seriously flawed 
mics is long standing. The c comfortable ways 
of "doing business as usual, leisurely” now threatens the survival of the nation 
itself. We need to quickly admit and correct long-standing EM errors such as 
calculating a reaction cross-section of an entity and calling it the magnitude of 
the entity itself! Our electrical texts continue to make that fundamental mistake, 
and they have done it now for 100 years or more. We need to quickly change the 
classical EM model to include the active vacuum and its interaction, and we 
need o change all textbooks to clearly stale that ай EM energy in the universe 
y ofthe source charges inthe 


comes from the active vacuum, via the asy 
Fierce energy exchange with it 


We also need to point out that all primary electromagnetic entities—the charge, 
the field, the potential, and every joule of EM energy in the universe—totally 
violates the second law of thermodynamics. The charge produces continuously 
increasing negentropy, the feld and the potential are formed at expanding Б 
speed across the universe and are perfectly ordered (thereby totally violating the 
statistical mechanics basis ofthe second law), and every joule of EM energy is 
either field energy or potential energy, and hence violates the same statistical 
basis ofthe second law. 


The Situation Is Serious 
Admittedly these are strong statements highly critical of our scien 
establishments track record. But our national survival continues to be 
increasingly at stake, the situation is serious, and we must not continue to bury 
ош collective heads in the sand like ostriches. We simply cannot continue to 
idly sit by and pontificate while other groups and nations methodically 
maneuver technically to cut our collective throats with advanced weapons we 
cannot defend against, once they find a way to "get by" the little nation that has 
been countering them for some years. Our own beloved nation n 

than 10 years (67) and perhaps less than three years to survive, un 
organized scientific community is galvanized to focus its very best scientific 


truly innovative approaches to new methods for electrical e 
USS. scientific community is about as energetic as a sand terrapin sleepi 
tropical sun. There is no discernible move to recognize the seriousness of the 
problem, or to do anything effective about it. In 45 years, the asymmetry of the 

dipole (and the charge in its modern view as a dipolarity of special kind) has not 
mde it across the university campus from the particle physics department to the 
electrical engineering department. In fact, the implication of broken symmetry to 


еса engineering and classical electrodynamics seems to still be completely 
unnoticed by the National Academy of Sciences, the National Science. 
Foundation, our universities, and our great national laboratories. In the scientific 
community. other than work on vaccines etc., it is largely "business as usual. 


A New Manhattan Project Is Warranted 


Ош nee in the energetics weapons area is extreme, as are our needs in the 
medical area for quick, cheap, easy, and effective portable treatment of the 
coming mass casualties and our coming dramatic needs in energy. We do have 
superb scientists with the horsepower necessary to do something about it. The 
astounding, independent work of Sachs, the ATAS, and a few other scientists — 
which we stress has been unfunded—already clearly proves that, But unless we 
change the organized scientific community s normal rather snail-like pace—by а 
Strong measure such as a Presidential Decision Directive and a declaration of a 
Nalional Emergeney—the U.S. scientific community will overshoot the point of 
то retum now approaching 


We need a new Manhattan-type project. We need it very quickly. If we do not 
‘change and focus our present scientific procedure, then—all too shortly lile. 
that the scientific and intelligence communities are doing will be of value. We 
shall all be very, very dead or else in a new Dark Ages where most ofthe world 
economy has collapsed and freedom has largely disappeared from the face of the 
Earth. 


Lieutenant Colonel, U.S. Army (Retired) 
President & CEO, CTEC, Inc. 

Director, Assoc, of Distinguished American 
Scientists 


2002 ENERGETICS WEAPONS THREAT TO THE U.S. 


Т.Е. Bearden 2000. 
Updated Oct. 1,2002 


The U.S. Narrowly Escaped Energetics Destruction Twice in 


1997 


Оп two occasions in 1997 (latter February and on May Day), we were scheduled 
In be strategically attacked without warning and completely destroyed. Eerily in 
public statements the leader ofthe Aum Shinrikyo sect (Figure 33) had 
foreshadowed the dates for the planned attacks, since his group was also 
involved—in fact, shooting down the TWA-800 (Figure 34) as advanced 
practice and simulation of the U.S. to see if it knew what was afoot. Those wo 
planned strategic strikes in 1997 were avoided only in the nick of time by 
actions of a friendly little foreign country, which was the only nation on earth at 
the time that could counter the KGB quantum potential (QP) weapons. I am sure 
that proper U.S. agencies intercepted my urgent personal faxes to the Defense 
“Attache in Washington, DC and directly to the Prime Minister of the nation 
involved. Actions by that nation did succeed in averting our destruction in the 
ick of time. 


E Famedin 1987. Over 60,000 members. 
More than $1 ооп in gold and cash, 


Taught that U.S. would stike Japan with ЕЧ 

devastating lov n latter 1997 
Japan should make preemptive strike frst 
AUM would gel mess desttucion weapons 

= Was developing BW weapons (anthrax, 
Sam, Омер etsy C 

= Developed own chemical weapons. 

Sarin attack on Japanese subways 

Formed allance with Japanese Yakuza 

= AUMYakuza leased operational use of strategic 
Soviet energetics weapons in later 1908 

* Trained crews, planned to strke U.S. a terrible 
"pre-emptive" blow in 1997 by asssing КОВ. 

* Using deception, killed targets such as TWA-800 
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Only five nations or national groups have quantum potential (QP) weap 
though one or more additional nations are almost certainly working o 
may even have them, First ofthe five is the KGB in Russia (the weapons are not 
in the regular Russian forces, and never have been). Second is the friendly little 
foreign country o whom we presently оме our continued survival, The third is 
Brazil (which has had a small and successful QP weapon program for some 
time). China deployed QP weapons in early 2002, and 1 recently found that at 
least one other friendly nation has them as well. Гоз not too impressed with that 
other friendly nation, since they played no role in saving our bacon in 1997, It 
appears they did not actually know the coming attacks were imminent. They 
certainly do not have Causal System Robot weapons, nor do they believe such 
Weapons even exist 


Initiation ofthe Brazilian Energetics Weapon Program 
Brazil implemented an energetics weapons program alter it employed the 
repatriated Dr. Hellman, a German scientist taken o Russia afier WW П along 
withthe German radar team. Years after being taken to Russia, Hellman was 
repatriated and made his way back to Germany. In a news interview Hellman 
reported that he had worked directly on the development of Soviet secret EM 
‘weapons which could suddenly fie/e large areas of the ocean surface. That of 


course is scalar interferometry weapon, producing negative (converging) EM 
energy rather than positive (diverging) EM energy in their distant interference 


Also, when the U.S. made David Bohm persona non grata in the McCarthy 
\Witch-hunts, Bohm was later employed in lecturing and teaching in Brazil for 
some time. At the time our own scientists continued to pontificate as to whether 
they liked or could tolerate Bohm's quantum potential and his hidden variable 
interpretation of quantum mechanics [3]. Meanwhile, the KGB weapon 
scientists and the Brazilian Hellman project seized upon Bohm's hidden variable 
theory with alacrity as soon as he published his seminal paper. Those two 
weapon groups were already familiar with the internal longitudinal EM wave 
structuring of potentials, fields, and waves (Whitaker 1903), and immediately 
saw the fantastic weapons implications of a deliberately structured quantum. 
Potential, containing a specific “engine” as desired. Most of our scientists still 
are unaware of it to this day, and are unaware of its formidable weapon 
implications when combined with Whittaker’ 1904 superpotential paper, his 
1903 potential decomposition, and quantum field theory. Most of our scientists 
stlladhere to the Bohr interpretation of QM, which excludes the normal 
everyday. observable, ordered universe we all inhabit and observe." 


‘The Bohm quantum potential is, after all, а scalar potential, and at least in theory 
it has a Whittaker biwave decomposition (68). Even in the Coulomb gauge, the 
scalar potential has infinite velocity, as pointed out by Jackson. 


Several tests of the "cold explosion” Russian weapons referred to by Hellman 
have since been openly made. One major test seen by at least five jetliner crews 
was the anomalous rapidly rising cloud and subsequent extremely huge light 
globe (ABM energy shield) effects off the Kurils in April 1984 (Figure 35). Two 
excelent scientific articles on the physical phenomena observed in that incident 
are published in the prestigious journal Science [69]. We had explained the cold 
‘explosion phenomena and the ABM energy shield effects some years before that 
incident. Even ordinary superpotential theory [70] and longitudinal ЕМ wave 
interferometry at a distance can substantiate the capability. We also positively 
confined by private sources that the scalar interferometry, the MindSnapper 
(negative energy EMP), and the cold explosion weaponry are real. 


"Tis хаа iscuphemistcally know asthe “missing chaos" problemin quantum 
‘mechani at i i eseted in Bohs hidden variable approach. 

"YD Jackson, Classical Electrodynamic, 2nd En, Kin Wiley & Sons, New York, 1975. р. 
222, 223. Usually the instantaneous scalar potential contributes only to the пеш feld. 


‘Sequence of Events 
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Related Phenomena. 


fd Hurwich demonstrated a device capable of 
a pistol ying on a table so that the gun could physically not be 
moved and the trigger could not be pulled [71] For this exhibition of strong 
lectrogravitation, general relativistic fields initiated by the EM force feld 
(including the usually unaccounted Heaviside nondiverged component that 
Lorentz arbitrarily discarded) as the agent of spacetime curvature were used 
(72). The strength of the effect was attested by the fact that the hands of the 
observers! watches all showed "no passage of time" during the half hour they 
"were in the room with Hurwich's device operating. 


Rapid development of that strong electrogravitaional technology and 
energetics then proceeded in another nation. Weapons of such 
mature were then employed by that nation а few years later, in two well-knowr 
international incidents, Clear signatures of the nature of the weaponry utilized 
were present in those incidents, Details of these incidents will not be included in 


"his paper. 


" We paint out that thi is highly interesting ibl, since и showed that the observers were 
operating i а diferent ene ora hat othe watches and the gun. which were "ser". We also 
point ош that recently light uself has been "stopped" im quantum experiments. yielding someting 


Resistors are very common components in electronic 
constru 


n, Look at most pieces of equipment and 
you will see several small, wire-ended tubes with brightly 
coloured bands. These are called resistors because they 
"resist the fow of electrical current in the circuit, 
This is done to adjust the voltages and flow of current 
at various places in a circuit. 


‘The little tubes are filled with a carbon composition, 
and the coloured bands give the value of the resistor. 
This value is called the resistance and 
in ohms. When one knows the colour code opposite, 
it is easy to work out the resistance from the coloured 
bands, The tolerance of the resistor, that is, how close 
опе can expect it to be to the value, is sometimes in- 
dicated with another coloured band. Our radio can use 
resistors of any tolerance, so this band may be ignored. 


‘measured 


‘The symbol for resistance is the Greek letter omega ©. 
Quite often, very high resistances are used—sometimes 
thousands or millions of ohms, To reduce the number 
of noughts, we call thousands K €? (Kilo ohms) and 
millions M (or Mega ohms). The ohm sign is usually 
omitted from circuit diagrams when the Kilo (К) and 
Mega (M) signs are used. 


2 


Since the energetics weaponry already utilized special EM "hidden variables 
[Bohn hidden variable theory and quantum potential were directly adapted into 
the program to dramatically extend й into the development of quantum potential 
weapons. 


Stalin Personailyinitiated the Soviet Energetics Program 
with the Greatest Urgency 

While Stalin was at the Potsdam conference, at the close of WWII, the U.S. 
exploded the first atomic bomb in the desert. Truman informed Stalin in general 
terms that а powerful new U.S. weapon had been successfully tested. Secretly, 
Stalin already knew of our atomic bomb progress, for he had a spy in the 
program. While he was still at Potsdam, he then secretly called the Director of 
the Soviet atomic weapons program and directed a speed-up. 


Alle we exploded two atomic bombs on Japan, the Japanese surrendered and 
WWII was over. See again Figure 1. Stalin vehemently ordered his Academy of 
Sciences to produce the next great technical breakthrough at all possible speed, 
sincethe American atomic bomb had frustrated his plan to wait two years after 
the war while the West speedily disarmed, then march into Europe and take itin 
sixweeks. Now his massed troops could just be bombed back into the Stone 
Age by USS. bombers using atomic bombs. 


A Great Technical Breakthrough in Physics Can Always be 
Had in Four Years 

"The scientific community can have a great new technical breakthrough 
whenever its furious and dogmatic resistance to innovative discoveries or the 
possibilty of innovative developments can be suspended. АП that is necessary is 
а concentrated group of highly skilled, open-minded scientists, the money and 
facilities and а strong headlock placed on the powerful but dogmatic scientific 
groups who would otherwise hamstring the program and destroy iL 


"Preset day examples ме (i) the cold fusion fiasco. where the U.S. scientific communi has 
revealed funoundeterminationtoignoremore than 60Osuecessfulespenmens worldwide, Gi)a 
similar Му against any and ll research ino extracting EM energy from the vacuum, even hough 
all EM energy comes directly from the active vacuum via te proven asymmetry of source 
Charges аъ dipoles. (ii) violent suppression of proven “extended electrodynamics" methods of 
‘apy curing severe diseases, even in terminal stage (resistance to ang except cut di. 
tar and anything that would interfere with he monstrous profis of the large pharmaceutical) 
continuing dedication ton electrical engineering model hat does not even model or apply 
‘what powers an аласа ctc, (v) continuing resistance o quantum potentsal esearch and 
development, (vi slavish dedication to "Big clear science", massive accelerators, dangerous 
nuclear power plants, and "hat futon WPA program", even though much higher energy physics 
than these programs advocate and е can be andi eig done on he tabletop, using ne energy 
ламмо! spatial energy. and (vi) increasing “lock-up” ofall seach funds ио e organized 
hierarchy'spoliically approved agenda. The community has deviated so Lar rom scientie 


We proved it in the WWII Manhattan Project, where we went from nearly zilch 
to the operational atomic bomb in 4 years. But we did it only by secretly 
bypassing the conventional U.S. scientific establishment. Einstein wrote to 
President Roosevelt around the scientific community, and when the President 
approved and ordered the highly classified program, conventional scientists not 
оп the project were just parked on the sideline and ignored so that the job could 
be completed. The naysayers were also muzzled because of the extreme 
classification of the project: they faced jail if they engaged in their usual ad 
hominem attacks and dogmatic eloquence. 


Further, today the "Skunk Works" approach repeatedly proves that bold new 
projects can be done, when the skilled scientists and facilities are mobilized and 
mo adamant opposition by the conventional community is tolerate. 


Numerous examples of the U.S. scientific community s suppression of 
innovation and new technology can easily be furnished. Such are well known to 
any historian of science. Cold fusion, the amorphous semiconductor by 

t laser papers, ultrawideband radar, Mayer's original 
conservation of energy law, Boltzmann's work, Wegener's continental dif, 

flight of heavi ichines, the rocket as a great strategic weapon, and 
hundreds of other examples come readily to mind. Such suppression has been 
he major characteristic of the organized scientific community since its 

inception, as pointed out by numerous leading scientists and authors, As Planck 
slated, usually one gets a new physics only aller the old physicists who so 
adamantly oppose it just die off and get out of the way. 


Today, the U.S. scientific community is infact our "fron line troops, 
although—except for a little ip service—the managers of the organized 
scientific community are blissfully unaware of it and have little of no sense of 
ission in out-of-the-box areas with respect to national survival. It is ironical, 
eg. that our orthodox scientific community does not even know what powers an 
EM circuit—energy extracted directly from the vacuum by the asymmetry of the 
source charge (considered in its modern view as a dipolarity) and by the source 


Violation of the law of teasing стору (seeond lav of thermodynamics) by electrodynamics 
‘lf continues tà be adamantly rested ng а hominem and iflamratty tacks, slander and 
Ube, and destruction of cir care оГ researchers. We lay ме no gong cur taxpayer 
money's worth fen out present scene сомы, and батар a Sulle shakeup fum. 
{orcs v tree up funds for Young gadutesudets aed postdoctoral esis wishing 1o wok а 
"out othe box sciet мем. As Max Planck: ишед, “Aw important scent imanatn rarely 
sides 2 way by rally rising ev end converting i tonite rarely lappeu Вы 
Sal becomes Pad. What does happen that i opponents rade die ош. and i the 
‘rowing generation is familiarized иий, the ешти the beginning.” ойы words, one 
cst ge scientie novation ший the od dogs зо iter opposing dt just die off and а out 
be өзу. Thus нм-ге d sed characiensic othe ente community ts ince and 
anas edocet danse and innovation menti de eese dut ы Бе шуй o4 


dipole (Figure 36) 


Generators make dipoles 
They do not add one watt to the attached powerline. 
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A Typical Example: The Suppression of Cold Fusion 


‘As an example, much of U.S. Seience—dominated by nuclear factions since the 
adventof ће atomic bomb in WWI —vehemently attacked cold fusion and the 
cold fusion researchers, including wholesale ad hominem attacks, with a 
viciousness seldom seen in the history of science. Many dogmatic scientists 
declared the entire field at best a mistake and at worst а fraud. Even the 
character of many of the leading cold fusion scientists was openly impugned and 
the researchers were slandered and Hibeled, АП this was done by conventional 

Xicscientists who have not solved the fundamental source charge problem. 
110412), have no inkling that all EM energy in 3-space comes from the time- 
domain {10}, and have not a clue as to what really powers every EM circuit 
Since they also do not know where the electrical energy driving the chemistry 
actually comes from, they have no knowledge of the effects of time-energy in 
electrolyte solutions 


They also appear to have itle or no knowledge of the implications of Evans! 
and Searles transient fluctuation theorem” in thermodynamics showing to what 
degree the second law of thermodynamics can be violated and reactions can run 


in reverse, nor its extension to the micron (colloidal) size level and to two 
seconds in duration" If hey did, then they would realize that the Coulomb. 
barrier provided by repulsion of like charges (such as two H+ ions), often 
reverses into the attraction of ike charges, with the barrier changing into the 
Coulomb attractor. This can last (by experimental proof shown by Evans eral.) 
up to two seconds, in a volume of fluid up to a micron in diameter. Hence it is 
not "against the lays of physics and thermodynamics" to observe attraction of 
two protons in an electrolyte so closely that each enters the strong force region 
of the other and the two form a quasi-nucleus. In the decay of this reversal zone, 
the preferred decay of the quasi-nucleus can be by quark flipping in one of the 
protons, yielding an atom of deuterium emerging from the decayed time reversal 
zone. Such results have been meticulously observed in many cold fusion 
experiments in multiple labs and nations, and by multiple researchers, Since 
these and other novel nuclear transmutation results are replicated experiments 
nore than 600, in multiple labs, multiple nations, and by multiple researchers), 
it means that no amount of theory can refute them or the results. The harsh 
skeptics launching the frenzied ad hominem attacks are thus revealed as the 
unscientific bigots they are, since they ignore substantial experimental results 
that contradict the prevailing theory. The excess energy production and 
inexplicable new nuclides (Figures 21, 37, 38) obtained by these multiple 


experimenters are completely inexplicable by ordinary nuclear interactions in 
the accepted theory. 
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Meanwhile, the U.S. Patent Office has been instructed not to accept any patent 
applications that would interfere with present nuclear planning. Positive cold 
fusion results have also been successfully obtained in several U.S. government 
laboratories, including at China Lake where very strange instrumental effets 
have the experimental team puzzled. I proposed an explanation of those 
anomalies in August 1998, and have included it in my book just published in 
September 2002 (731 


Revolutionary New Processes Are Hidden in the Cold Fusion 
Experimental Results 
Onceunderstood,coldfusionholdsthebreathtakingkeytosystemsthat 

consume. ain fractionoftime flow itslfasa fuel toproducecopious heat 
energy for the world’s needs. Unknown to the conventional scientists, of course, 

electrodynamics itselfalready doesthis,butithasjustnotbeenrecognized and 

accepted. Transducing oe microsecond persecond of time into transverse Wave 
FEM energy will produce some 9x10"° watts of real electrical power, if all the 
transduced EM energy is intercepted and used. This is the real way to extract 
energy from the vacuum and use it cleanly and cheaply 


To grasp such a notion, recall that the fundan 
completely arbitrary. I is perfectly possible to express all physics in only a 
single fundamental unit—for example, the joule. Time then becomes totally a 
function of energy. So it is not so insane afier all to express time as highly 
compressed energy. Mass is also highly compressed energy. That concept is 
now familiar after Einstein, the nuclear age, and E = me". Time-as-energy is just 
as straightforwardas mass-as-energy, but it has just not yet come into 


tal units used in physics are 


59 


recognition 


‘The use of time as compressed energy, however, leads to some profoundly new 
types of electronuclear reactions presently unknown in particle physics. These 
new transduction reactions produce the new nuclides in cold fusion experiments, 
and generate the electronuclear interaction. We explain that in some detail in 
‘our new book, Energyfrom the Vacuum, previously cited (10). 


When interpreted as using time-energy, cold fusion shows us the way to a new 
electronuclcar regime of nuclear reactions where nuclei, elements, and 
compounds can just he directly assembled by comparatively weak (in terms of 
spatial energy!) electromagnetic interactions. Presently we have made 
Substantial progress in understanding the fundamental mechanisms generating 
these electronuclear reactions, after presenting preliminary results in August 
1998. 


As one example, time-reversing a single fermion (a particle with spin 12, 3/2, 
tc.) is precluded by the Pauli exclusion principle. But one can time reverse mo 
‘of them, or any even number п, where they act as a semi-boson or group of. 
semi-bosons. Simply put, if a time-reversal zone is established momentarily in 
the region where like charges exist, then the n-tuple fermion cluster can be 
achieved because the law of attraction and repulsion of charges is temporarily 
reversed (74,75). This unexpected "attraction of paired fermions of like sign" 
will form quasi-miclei in many cases, particularly in small clusters of two or 
four, ete. 


Hence two H+ hydrogen ions (two protons) in such a time-reversal zone in a 
fuid are drawn together into а quasi-nucleus, which actually is an excited 
isomer of deuterium (Figure 37). Time-reversal zones are temporary in cold 
fusion experiments due to the statisties of their formation and the transient 
fluctuation theorem (76] of thermodynamics. As the time reversal zone decays, 
the quasi-nucleus of two protons is increasingly in an excited and unbalanced 
state, The excited-state diproton nucleus decays by flipping a quark in one 
proton, converting it to a neutron. That produces a neutron + proton nucleus, 
Which is a deuterium ion, strictly by elecironucleur means. Or four protons may 
cluster by “attraction in a time-reversal zone" and form a 4-р nucleus, That is an 
excited isomer ofa helium nucleus. As the time-reversal zone decays, first one 
quark flips їп one proton and then another quark flips in a second proton. That 
produces a helium nucleus - i-e., an alpha particle, Or two deuterium ions can 
attract and form a quasi-nucleus (Figure 38), which is already an exact isomer of 
a helium nucleus and thus easily decays into an alpha particle by simply 

tightening” as the weakened strong force recovers faster than the Coulomb 
force can reduce, vanish, and resume in the opposite direction. The exact 
reaction equations for these reactions are given in my new book, Energy from 
the Vacuum (10) 


We filed an Invention Disclosure on the process of forming and using time- 


reversal zones to cause like charges to attract and unlike charges to repel in 
vacuo, in fluids, and in other media, resulting in the formation of semi-nuclei as 
excited isomer states of other nuclei, followed by decay into new nuclides. We 
will follow it with patent applications in the future. This represents a completely. 
new kind of particle physics interaction presently not included in the textbooks, 
and not requiring high-energy processes. Literally thousands of new nuclear 
interactions all permissibly violating the second law of thermodynamics 
because the statisties permit such violations and experiments prove ii—are now 
possible 


Cold fusion does indeed hold a new kind of nuclear physics in йз hand—but a 
physics presently considered very alien by our orthodox nuclear science 
‘community, For decades nuclear scientists have been seeking ever more 

Spatially energetic particle smashing, believing that extreme high energy nuclear 
reactions and transmutations cannot possibly be done with charged particles at 
low spatial energy. One is sympathetic to the scientists, because even the 
concept of “low spatial energy transmutation” itself sounds like an oxymoron, 
And it would be, опе were limited to spatial energy alone, as is presently 
assumed by physicists, But one is also speaking of the neglected and 

compressed huge time-energy component of those low-spatial energy photons, 
and that is quite a different matter. The lower the spatial energy of the photon 
(the lower its frequency), the greater the amount of compressed energy 
transported in the time component as "time". The transposition of tme-polarized 
EM energy into longitudinally polarized EM energy—and vice versa—is 
already justified in quantum field theory. Use of that extremely high energy 
‘component by its transposition or partial transposition into spatial energy in fact 
provides а much higher energy physics interaction than present orthodox high 
energy physics utilizes, knows, or considers. 


Almostall the leamed scientists are thinking only of spatial energy. since that is 
fhe only kind they have been "taught" to consider. Hence, from their view (Le 
‘on the premise of their implicit assumption) it is perfectly "logical" to conde 
‘cold fusion, since in their view, "cold" implies low (spatial) energy and "fusion" 
implies high (spatial) energy transmutation. What is unknown to the orthodox: 
‘community is thatthe "cold" in cold fusion also implies "extraordinarily high 
lime-energy”. So with a itle transduction of highly compressed time-energy 
into spatial energy. “cold” fusion actually can imply "extremely high spatial 
energy made available by transduction” also, 


Аз an example, the Chief Editor of Science recently had the courage (77) to 
publish results of sonoluminescence research reporting positive experimental 
transmutation results (78). A paper was then published in Nature (79), pointing 
‘out thatthe (spatial) energy involved is insufficient for such nuclear 
transmutation temperature, thereby implying that the reactions reported by the 
first researchers ше not possible. 


However 


ven formation of a time-reversal zone, this second paper is not 


necessarily applicable to the sonolumineseence fusion process, because the 
paper is based on an unwitting two-part premise that (i) only spatial energy can 
be usedfor nuclear transmutation and (i) no time-reversal zones exist to nullify 
that premise by having reactions (such as the law ofattraction and repulsion of 
charges) run backwards. That premise is already experimentally proven to be 
invalid by Evans et al., and it fails when the time reversal zone effect is 
considered. 


We strongly stress that thermodynamics- both in theory and as demonstrated in 
cexperiments—not only allows but predicts for a certain fraction of the ti 
the formation and existence of just such "reversal zones" where the usual 
reactions run in reverse (76]. It is also experimentally proven (54). In that case 
a much higher energy me energy —can be and is employed to convert the 
Coulomb barrier into the Coulomb attractor. We know now (from the 
experimental demonstrations by Denis Evans et al.) that such "reversal zones’ 
nay be up to a micron in size und may endure for up to two seconds. The 
subsequent decay of that TRZ then allows the quasi-nuclei temporarily formed 
in it to decay by quark flipping alone, allowing the quasi-nucleus to easily 
‘ransmute into a perfectly well known nuclear reaction product. 


‘To quote Arthur C. Clarke, when a learned scientist says something is possible 
һе is probably right, When he says something is impossible, he is probably 


Stalin's 


ictatorial Impact on Soviet Scientific Management's 
Response 
Stalin was a powerful dictator. He simply Killed or jailed those who opposed his 
Will So afier his blunt order (Figure 1) circa latter 1945 to find а great new 
technical breakthrough area quickly, his Academicians and high level science 
managers were faced with a severe dilemma: They could not afford to oppose or 
criticize a vigorous search for new innovations and a great breakthrough, and 
they could not remain passive. Their very lives depended on they themselves 
personally finding such a breakthrough in great haste and presenting ito 
Stalin. They had to actively spur the efforts of their most outstanding 
subordinates and Soviet science itself, or suffer dire personal consequences 
Siberia and prison camps loomed for the lot of them unless they produced 


To put it bluntly, Stalin "got their collective attention” and their "whole-hearted 
support.” Those few who resisted simply were shipped post-haste to the 
notorious prisons of Siberia, and worked to death in short order. 


reversed regions, the conservation of energy law i violated unless ume-energy i being converted 
‘conservation of energy law itself. The obvious solution is to account the time energy being 


iestlevel Soviet scientific managers now desperately demanded of 
their subordinate scientists anything —anvthing ar all. hat was novel and had 
breakthrough implications. An almost convulsive national scientific effort was 
launched immediately, with hardly а detracting voice, A great team of the very 
best Soviet scientists was rapidly formed and methodically searched the 
scientific literature of the world from beginning to end. Nothing even remotely 
like that search and review has ever occurred in the West 


Forexample, one great technical center set up by the Soviets had a staff of about 
2000 Ph D.s with associated translators, staffs, ete. The Soviets purchased and 
hauled in copies ofall the scientific literature of the West. by the shiploads—to 
such centers. Their scientists then methodically went through the material, 
journal by journal, paper by paper, page by page. There are and always have 
been myriads of innovations and discoveries sitting on the shelf in the scientific 
erature, never followed up. or opposed by standard models and credos. The 
first er of reviewing Soviet scientists was composed of excellent scientists. 
They skimmed out the "cream" into а select pile which the second tier then 
analyzedin depth. The second tier was composed of the best nonlinear scientists 
in the world. ihe "superscientits, 


‘They were seeking new principles ofnature that could rapidly be developed into. 
highly advanced technology, and they found them- "here in the literature, 
already pointed out, and long ignored by the Western scientific community 


and they had their 


Shortly Stalin had his great new breakthrough area emerging 
heads. 


Our Own Science Соттш 
Decades 


For decades foundations physicists (Bunge, Feynman, Wheeler, Lindsey. 
Margenan, etc.) in the U.S. have repeatedly pointed out the substantial 
foundations problems in electrodynamics. Nobelist Feynman and the great John 
Wheeler tried to "fix" the problem whereby electrodynamics still erroneously 
assumes force fields in a space filled with a material ether (unit point positive 
charge, unit point north pole, and unit point mass assumed at every point 
space). Unfortunately they failed, primarily because their absorber theory [80] 
‘contradicted the photon hypothesis and hence quantum mechanics. 


“Meanwhile, our own National Science Foundation and National Academy of 
Sciences has directed only minimal work on correcting electrodynamics and. 
dramatically extending it. Faraday and Maxwell—as did every other scientist at 
the time—rigorously assumed a material ether. Maxwell's equations also 
implicitly included that material ether assumption. They still do, even afier 
Heaviside's truncation and Lorents symmetrical regauging, because none of the 
Maxwell-Heaviside equations were changed to eliminate the material fields in 
space (material ether) assumption after the Michelson-Morley experi 


^s Progress During These 


falsified i 


Every major university in America still teaches that implicit material ether, even 
‘though it was falsified over a century ago. That is an exact measure ofthe 
caliber of "foundations" work our own scientific community does if left alone. 
In more than 100 years, they have not even chosen to root out the material ether 
from electrodynamics. 


gre B Th pelted ак tto planet et eu hese conte 
riesen open аме icd aris ла der ene 


The prevailing flippant attitude is that, "Well, your TV set works, doesn't it? 
Yes it does, but we also do not have practical electrogravitation and inertial 
propulsion, nor do we have cheap clean EM energy from the vacuum. Instead, 
we have a severely polluted planet (Figure 39), ever increasing deaths from. 
biospheric fumes and polluting byproduets, increasing destruction of species, 
and a monstrous unleashing of far more coal and hydrocarbon burning in our 
near future while the world tears itself apart and destroys its economy and 
civilization in а rising series of oil and energy wars. The direct responsibility for 
that mess lies directly with the scientific community and its fierce resistance to 
innovative research and development, and changing a century-old, long 
‘outmoded classical EM and electrical engineering model. 


Wryly put, it's high time we "got the lead out" of EM field theory, where the 
lead is the material ether and other non-sequiturs cluttering the theory. 


Such drastic modeling errors would not be tolerated of government-funded 
aerospace engineers and contractors developing a new missile system. So it 
should be equally intolerable in the government funded scientific community 
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and in fact in the civilian scientific community as well, and it should not be 
tolerated of either the National Academy of Sciences or the National Science 
Foundation, 


Einstein (81) said it perfectly, as follows: 


“athe scientist makes use ofa whole arsenal ofconcepts 
which he imbibed practically with his mother’s milk; and 
seldom ifever is he aware ofthe eternally problematic 
character of his concepts. He uses this conceptual material 
ог, speaking more exactly, these conceptual tools ofthought, 
as something obviously, immutably given: something having 
an objective value oftruth which is hardly even, and in any 
case not seriously, to be doubted... in the interests ofscience 
itis necessary aver and over again to engage in the critique of 
"hesefundamental concepts, in order that we may not 
unconsciously be ruled by them. 


Upholding and perpetuating flawed electrodynamics models seriously im 
the progress of scientific development and revolutionary new technology. 
some point, one must legitimately question the upper management ofthe U.S. 
scientific community for not modifying classical EM and electrical engineering 
то include the active vacuum exchange with every charge and EM system. In not 
doing so, they continue to advocate perpetual motion source charges, creati 
energy from nothing, on a scale unparalleled in history. 


I is lle wonder that we do not have electrical power systems that successfully 
and freely utilize more than a trillionth of the vacuum energy they freely extract 
from the local vacuum. There is not now and there never has been a single 


= оду. the conventional electrodynamics model assumes that every source charge freely creates 
nrg ot of nothing at all, and pours this energy ош continuous in all directions, hereby 
establishing as associated EM fields ам potential a ight speed. reaching out across the 
Universe. Froen te 1980x alone, the total assumption of incredibly vast numbers of perpetual 
ion machines hs been carefully en fum the mew stent, so that оу even many 
professes do mot realize a bir model all EM elds and potentials, and every joule o EM. 
Energy ш бе univer, ше assumed to be created by a vast assortment of perpetual mation 

mey of opposite charges suchas he poly ın he modern 
view) afasouree charge has been im particle physics масе 1957, with the award ofthe Nobel 
Pri to Lee ad Yang in December of t year. 

‘One keeps ones sense of humor. The raucous skepties and "defenders ofthe orthodox EM 
fa who so nobly dencunce legitimate COP> 10 EM sytem researchers as “perpetual motion 
Further, ey are зо norat of what dheir present model actually means, that y do not even 
and sosnacat one does not know t 45 угиз afer broken symnery was rigorously 


electrical engineering department, professor, or textbook that knows what 
actually powers an EM circuit—real observable EM energy extractedfrom the 
local seething vacuum by the source charges and the source dipolarity. 


Since our scientific community cannot seem to make such a simple change (as 
including the active vacuums interaction with every charge and the charge's 
broken symmetry in that interaction) even 45 years alter the basis for that 
change has been resoundingly proven in particle physics, our national survival is 
at stake and the nation itself is seriously threatened by the superweapons 
developed by the KGB over the last five decades. We would have already been 
totally destroyed twice in 1997 alone—had it not been for the intervention of a 
friendly litte foreign nation. My colleagues and I played a very small alerting 
role in those affairs, so we are speaking from experience, not from extrapolation 
We would be quickly destroyed today, were it not for the continuing "balance of 
terror" provided by the little natio 


U.S. Scientists Have Committed Monstrous Crimes and Gone 
Unpunished 

Rather sadly, we also point out another thing that has to be said: scientists are no 
more moral or immoral than any other slice ofAmerican citizens. A percentage 
of scientists is capable of committing horrible scientific crimes, as distasteful as 
such а statement may be. That includes the deliberate experimentation on 
humans, resulting in deaths. In short, at least manslaughter and perhaps even 
murder, since knowledge of the probable results was there beforehand. 


One would think U.S. scientists would never scientifically condone and perfor 
experiments leading to mass deaths for 30 years (i) as they did in the Tuskegee 
case in Alabama. Over 400 poor blacks were supposedly treated for syphilis, 
While actually not being treated at all, but were deliberately tricked and allowed 
to rot with syphilis so our “ethical” scientists could watch how their brains 
decayed, so to speak. Over 100 of those poor blacks died with the disease while 
the scientists cold-bloodedly watched them expire und kept meticulous records. 
Or Gi) as they did in the case of whole body nuclear radiation for 30 years— 
again by trickery, deceit, and illegal use of security classification to hide these 
acts of helpless retarded children and others, some of whom also died. 


‘Once these heinous incidents were exposed publicly, the political power of the 
scientific community is such that no scientist was ever indicted or triedfor these 
heinous mass murders, and none is going to be. The scientific community has 
nat fiercely called for punishment of these mass murderers amongst their 

dst guilty of precisely the same kind of horrible actions for which we tried 
and executed war criminals at Nuremberg. 


Incredibly, the President ofthe United States formally apologized for these 
incidents! He did not turn the case over to the Justice Department for 
prosecution of high crimes against humanity and mass murder, as would have 
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been donefor ordinary citizens. Had a sing 
such things on his own, he would have been arrested, summarily tried, and either 
sentenced to life in prison or execute. 


doctor in his private clinic done 


‘The sad thing is that there was really no sharp clamor from the scientific 
community to bring their fellow scientists to justice, a la Nuremberg. By th 
silence, the organized scientific community showed a side that scientists are 
Лошу not supposed to possess. So long as the scientific community continues to 
tolerate those mass murders ofAmerican citizens and not callforjustice, then 
just so long do they stand convicted by their own resounding silence and 


We cite these painful incidents (here are others!) to point out that one must not 
deity the scientific community. The conduct of science is no better and no worse 
than the conduct of human affairs in other areas. Science is also a big business, 


and it has its moral scientists and its immoral scientists. I does its moral 
business and it does its immoral business 


We painfully submit that both sides ofthe scientific character must be 
considered, when one examines such things as he tolerance or intolerance of the 


scientific community to dramatic innovation and "outofthe box" research, We 
have to consider it now, because it has become a serious threat to the continued 
survival of our nation. The conduct of scientific affairs will unavoidably include 
suppression, maneuvering, spin control, and fierce struggle for power and. 
Tunds- such is in the very nature of human beings, and it is present in the 
scientific community on a bell-shaped curve as in all other human communities. 
It is ongoing widely today, and to an uncomfortably large extent much of 
science has been captured and effectively controlled by controlling the scientific 
funding and prescribing what research must be done for the funds available. 


As the French say, "The more things change, the more they remain the same." 
Science is still the same way asit was when Planck made his famous statement. 

її will still be that way tomorrow, and a century from now. As with any other 

big enterprise, it has to have checks and balances imposed and enforced on it 

from outside by the government itself. Litle or no indication exists ofthat 

happening in the near future, until we get something like an anthrax spray attack 

‘on à large city, and have a million or mote Americans dying in the streets. 


Energetics: New Principles of Physics and How the Soviets 
Found Them 
Under Stalin's whip. the Soviets particularly sought anything that indicated 
possible new principles fnature. Wis no accident that Nobelist Petr Kapitsa 
later informed Nikita Khrushchev that a means of total neutralization of foreign 
missiles could only come from a group ofnew principles in physics called 
energetics. A group of new principles is precisely what energetics is. So if our 
scientific and intelligence communities wish to understand energetics, they must 


я 


first understand the new principles it is based upon. They cannot just simply 
apply ordinary electrodynamics and "business as usual” as they have largely 
done. The massive Soviet scientific search program spurred by Stalin is where 
those new principles came from. 

When the first tier of Soviet review scientists found something that had not been 
followed up, and saw that it had significant implications if found valid, that 
paper was laid aside into a "select" pile. That select pile then went to the "super 
Scientists, for full-blown review and analysis by some of the brightest and 
sharpest minds on the planet. 


The Russians came up almost immediately with Whitaker's 1903 and 1904 
work. That work shows a hidden electrody amie longitudinal EM wavepait 
structure (in phase conjugate pairs) inside the scalar potential and comprising it. 


"This is a dramatic extension of electrodynamics to incorporate а full-infolded 
general relativity infolded inside the electrodynamics, Whitaker showed that 
Scalar potential functions in interference already create all the "normal" fields 
and waves anyway (the beginning of superpotential theory). This novel 
interferometry and its inherent capability [or action-at-a-distance did not elude 
the Russian superscientsts. The superb Soviet scientific team came up with that 
and with much, much more. 


review of the entire scientific literature 
iic community. Nothing like itis 


Nothing like the comprehensive, 
has been accomplished by the U.S. sci 
being done now. 


Longitudinal EM Wave Interferometry Energetics Was 
Almost Immediately Uncovered 

Atte end of WW П, the German radar team and infrared team were take 
Russia, Both teams were years ahead oftheir Western counterparts 


One of my close colleagues has validated that the German radar team had some 
severe instrumental anomalies while still in Germany. We think this is what they 


In WW I the Germans invented radar absorbing materials, to coat their 
submarine snorkels and prevent Allied antisubmarine warfare bombers from 
tracking the snorkels and destroying the subs. A wide variety of hi 

nonlinear, doped materials were investigated. In addition о single beam radar. 
cross section, the Germans also examined the materials in multi-beam 
illumination circumstances. 


ne materials, conditions 


Tt appears that, in some multibeam experiments with s 
‘were just right so that the multi-illuminated absorbing material acted as a 
pumped phase conjugate mirror (PCM), and wave-to-wave interactions 

‘emerged. This meant that the absorber material РСМ would suddenly gather up 


all the energy in the pumping beams, use one of the other beams as a signal 
‘and fire an amplified retrreflected pulse right back down the sig 
wrecking the experiment and creating havoc in surrounding 


equip 
When the German radar team went to Russia, their knowledge ofthese 
anomalies went with them. In the desperate Russian scientific climate to find 
lust such anomalies, this startling and anomalous phenomenon would have been 
exhaustingly examined and studied, once the German radar engineers got to 
Russia to their new laboratories. 


Jn short, it appears that the Russians quickly came up with what today is called 
near phase conjugate optics,” but first in the radar band rather than 

optics So before 1950, it appears that the Russians already had working phase 

conjugating pumped phase conjugate mirrors for the radar bands and in other 

bands. 


Fisher (82) details that we Americans did not "stumble onto” practical phase 
conjugate optics experiments until Russian physicists briefed Lawrence 
Livermore National Laboratory scientists in 1972 about the strange wave in 
many of their optical experiments that "came out of nowhere and restored order 
from disorder.” At that time, the KGB energetics weapon scientists had known 
aboutphase conjugate retroreflection and its amplified pumping, for more than 
20 years. Indeed, the first giant strategic scalar interferometers had already Бе 
deployed and utilized to kill the U.S.S. Thresher nearly a decade earlier (Figure 
6. 


By 1950 Russian Energetics Was Offand Running 
By the beginning ofthe 1950s, the Russian scientists under iron KGB control 

were already experimenting with "scalar potential interferometry" at a distance, 
a la Whittaker 1904. Here transverse EM waves, EM fields, and EM energy 


either divergent (heating) positive energy or convergent (cooling) neg 
enery—could be readily created at a distance (83) (Figures 40 and 41). 
Further, the longitudinal EM wavepairs used in this interferometry had the 
marvelous characteristic of easily penetrating right through the earth and ocean, 
with only a little intervening interaction, given that the LWs are sufficiently well 
made (84). The interferometry "beams? can and do also move superluminally— 
again, right through the earth and ocean. 


“oreours they wouldalsohavelnvestigateitatalloherbandsswell 
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H is not accidental that Admiral Gorshkov, head of the Soviet Navy, would later 
bluntly state: "We have made the oceans ofthe world transparent.” And so they 
had. 
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By 1950, the Russian scientists were experimenting with deliberately creating 
and phase conjugating longitudinal EM waves, forming phase conjugate 
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wavepairs. They then assembled the desired (mathematically calculated) sets of 
those waves, adjusted frequencies and magnitudes, phasing, etc., to produce EM 
potentials having a desired deterministic internal spacetime curvature ser 
eternal spacetime engines) and dynamics. 


Аз a result, by the mid-50s Russian weapon scientists were already 
experimenting in Pioenergetics with the direct inductance of diseases and health 
changes via the transmission into human targets of such "internally structured 
EM potentials, fields, and waves. They were also experimenting with the 
production of EM energy, potentials, fields, and waves at a distance, directly 
through the earth and the ocean. Either heating (energy flow divergence) 
(Figure 41) or cooling (energy flow reconvergence) (Figure 40) could be 
produced at will in the distant interference zone, merely by altering the bias 
Voltage on the chassis grounds of the interferometers transmitters. Rapid 
switching between the exothermic and endothermic modes thus was 
straightforward [85], as demonstrated (Figure 35). 


By the latter 505, longitudinal wave interferometry weapons had already 
‘emerged from advanced engineering development and were in full production 
engineering toward deployment. The LIDA device [86] and even more 
advanced versions for directly affecting the human mind and its state of 
consciousness had emerged in psychoenergetics as one class of devices rather 
‘openly released and utilized. The LIDA uses structured EM microwaves (87) to 
induce а bypnogogic or cataleptic type of trance-like stale in either а human or a 
м. as tested years later by Dr. Ross Adey of the U.S. Early prototypes were 
purportedly used against our prisoners in North Korea during the Korean War to 
‘assistin their brainwashing by their North Korean Captors. Prisoners reported 
that its effets were irresistible 


Meanwhile, energetics weapon testing in several major modes was being 
‘conducted, particularly from Soviet research ships over remote regions of the 
‘ocean and at night. Descriptions of such tests—many of them seen by passing 
Ship's captains —can readily be found in the open maritime literature. We 
gathered and published many such incidents and cited references. 


Deployment of the Soviet Energetics Weapons and Their 
ж Use 

In January 1960 Khrushchev spoke obliquely of these “fan 
superweapons, just within the portfolio of the Soviet scientists, so to speak, in an 
important speech to the Presidium, Parts of that speech were reported in the New 
York Times [88]. No one in the West knew what Khrushchev was talking 

about. Our intelligence community, which bases many ofits assessments on the 
tired old phrase "We have no evidence that..." simply treated it as propaganda, 
її wasnt, and the U.S.S. Thresher was to be destroyed (Figure 6) three years 
aer by that same weapon Khrushchev was speaking of 


sic" new 


Khrushchev began rapidly inserting long-range missiles and nuclear warheads 
into Cuba in 1962, precipitating the Cuban Missile Crisis. Kennedy knew 
Khrushche’s strategic bombers and rockets were in horrible shape, due to direct 
formation received from Colonel Oleg Penkovskiy, а Russian spy in our 
employ courtesy of British Intelligence. No one knew of the superweapons, but 
they were not yet operationally ready in Oct-Nov. 1962. So Kennedy called 
Khrushehev's bluff and faced him off. Blustering awhile to obtain U.S. 
assurance that it would not invade Cuba, Khrushchev was forced to back down 
and withdraw the missiles. In his exuberance he had simply moved too fast in 
inserting the missiles into Cuba. Had he waited а few months later, the strategic 
superweapons would have been operational and ready. Any U.S. naval 
blockading force would have thus faced quick and eerie destruction or disabling 
аз was soon to be demonstrated in the case of the U.S.S. Thresher and its surface 
‘companion, the U.S.S. Skylark. 
‘This severe loss of face by Khrushchev, before the Communist Party, made it 
imperative that he do something quite dramatic to stay in power, and do it as 
quickly as possible. 


Khrüshchevs first large, full-up, strategic longitudinal EM wave energetics 
interferometer weapon became operational on site by April 1, 1963. A few days 
later, Khrushchev employed it to kill the U.S.S. Thresher atomic submarine 
(Figure 6) underwater off the East Coast of the U.S. By simply creating EM 
noise in an interference zone placed on, in, and around the sub underwater, and 
thus jamming the sub's electrical controls so that it could not be controlled, the 
helpless sub sank to crush depth and imploded. The 1.5.5. Skylark on the 
surface had multiple systems seriously jammed or rendered nonoperational. This 
was the Russian deception plan, to have the Kill of the sub resemble an accident. 


One day afier the successful clandestine Kill of the Thresher, the same weapon 
was used to demonstrate a powerful underwater electromagnetic burst 100 miles 
north of Puerto Rico (Figure 42). The energetics underwater burst equaled а 
substantial deep underwater nuclear explosion in size. The burst was seen by a 
passing U.S. jetliner crew and was reported to the FBI and the U.S. Coast Guard 
‘when the airerafi landed in Florida. A colleague interviewed the co-pilot ofthe 
aircraft, and relayed the interview information to me. 


Khrushchev's 
Second 
Demonstration 


Deep Underwater ЕМ 
Explosion 11 Apr. 1963 
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Why the Soviets Could Con 
Targets with Impunity 
Ironically, Khrushchev clearly dem 
comprehend the numerous test incidents of Soviet LW interferometers, 
including the actual destruction of strategic U.S. targets (our latest and greatest 
nuclear attack submarine!) right off our coast. The greatest strategic weakness of 
theUS—andthethingthatmayyetcompletelydestroyallofus—isthe 
continuing snail-like pace of US. scientific progress in revising, correcting, and 
unig йз seriously flawed classical electrodynamics model. This scientific 
inertiaplaced us several decades behind in development of defenses in the areas 
of longitudinal EM wave weapons, quantum potential weapons, and causal 
system weapons. Itcounteredourstrategicnucleararmadafortwodecudes We 
were for some time analogous to the Spanish Navy with its wooden ships, when 
itfaced and was destroyed by American steel ships. Hopefully at least some 
moremodermeorkhasnow beenaccomplishedinhighergroupsynmetry 
electrodynamics, so that we are not quite as defenseless as weformerly were. 
But we still have a very long way to go. 


strated the й 


When one performs a standard strategic analysis on a nation, one of the areas 
examined in depth is called national style. One ofthe major characteristics in the 
U.S. national style is that we do not react to slowly increasing threats or changes 
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(Figure 43). That style particularly applies to the scientific community. Because 
oft, the Russians knew that our government only inches forward in achieving 
new basic science. We run at enormous speed, doing applied science. We are 
essentially Romans and neers. We are largely not Greeks and not 
esthetics discoverers. We also will just ignore new threats if they emerge ver 
slowly and are only gradually perceived, and we will hide behind that infamous 
phrase, "We have no evidence that 


Americans tend not to eset to slow increasing things, 
but eae to rapidly increasing tings. 
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In short, we react tothe coiled rattlesnake, not to the boa constrictor, We are 

sow in along, bloody, crim because of at very 

characteristic of our national style. For decades, the slowly increasing 

infiltration of terrorists and their weapons was just ignored. Oh, yes, the official 
и studies" pointed it out, placidy- But no one got very excited about it 

The prevailing atitude was that "Ah, yes, but nothing like that will happen on 

my watch!" 


As clearly demonstrated by their successful decades-long radiation of the U.S. 
Embassy in Moscow, the KGB chess masters knew that, if the test kills usin 


м 


ing the transistor 


‘The transistor amplifier we have built is the simplest 
arrangement possible, If a transistor is to be used effi- 
ciently, one has to supply the correct voltages to its 
various parts; this is called biasing. In our simple 
arrangement the signal from the diode provided a 
voltage to bias the base of the transistor. Resistors can 
be added to make the biasing correct, 


The circuit shows how the transistor is biased with 
two resistors. (33K 2—orange, orange, orange, and 
150K 2—brown, green, yellow.) They give the correct 
voltages between the collector, base and emitter. Take 
care to connect the resistors in the places shown or the 
effect will be ruined. 


‘This addition to the radio will not increase the volume. 
їп any noticeable way, but the biasing is essential be- 
Tore the next stage is added. 


The wire ends of resistors, like any other components, 
сап become dirty and greasy, so scrape the wires clean 
before screwing them into place. 
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their superweapons were not too often repeated, and if they even vaguely 
resembled other things known in the world, the U.S. scientific community and. 
{government investigators would resist all suggestions of Russian superweapons 
and super technology using new principles of nature. And so would our 
intelligence community, since they rely on the scientific community for their 
scientific assessments. They were well aware of our historical ostrich" position 
(Figured) 
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The KGB deception just depended upon the U.S. tiger to keep its stripes and 
‘exhibit its normal reactions or lack thereof. They also utilized (a series of 
strateiedeception plans, deliberately designed to perform the tests suggestive 
оГ discredited phenomena such as UFO reporting and "lights at night" types of 
things, and (i) a continuing series of subtle and anomalous stimuli (probes) 
‘designed to rather slowly attractthe attention of U.S. Government a high levels, 
and of state-of-the-art U.S. government scientific contractors as well. The trick 
was not to attract U.S. attention too suddenly or to strongly. Show them the 
slow boa constrictor, not the lightning-fast rattler, and see how they reacted, if at 
all. By their reactions, the KGB could assess whether ог not the U.S. 
‘government, intelligence, and scientific communities understood what was 
happening. 
Precisely as anticipated by the KGB, we showed them for some decades that we 
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really had litle or no comprehension of the superweapons and their testing ri 
‘over our heads. Even today, at least in the open community there is still itle 
recognition, even ofthe violent weather war raging right over our own heads 
since July 4, 1976 and easily recognized." 


А case in point was the deliberate induction of diseases and health changes in 
USS. personnel in the U.S. Embassy in Moscow for over 40 years (Figure 11). 
Оп a continuing basis, this excellent intelligence probe showed (by the US's 
actions ог lack thereof) that we knew nothing about energetics. 


оет KGB probe method was to kill а target once in a while, such as a 
jetliner or a submarine (deliberately rather seldom here, because the U.S. 

military would react if a certain frequency threshold were exceeded), Such kills 
resemble of can be posed as natural accidents or terrorist incidents. Quite a 
number of such incidents have occurred over the last three decades. The 

National Transportation Safety Board (NTSB) does not have higher group 

symmetry electrodynamics in its knowledge base or on its "checklists", nor does 
it have scalar interferometry, psychoenergeties, bioenergetics, or quantun 
potentials. In total, the results of deliberate stimuli ofthe U.S. continually 
assured the KGB chess masters (with 100% certainty) that we were a complete 
novice in the energetics game, and we were a lamb increasingly ready for the 


The major contribution to the continued success ofthese deliberate measures by 
the KGB has been provided for decades in the "nonreaction ofour own 
scientific community to slowly increasing threats, our own 
intelligence community has also not focused sufficiently open 

highly qualified scientists to comprehend what is occurring 
mature" phenomena, "In the box" electrical engineers with 
degrees often are the analysts who analyze and assess such 
phenomena. Good luck! 


Ordinary radar engineers may analyze an ordinary radar rather well. They will 
never, never become aware of a radar beam carrying infolded spacetime 
curvature engines, Such is not even in their lexicon or in their belief structure 
"They have no understanding or experience at all with longitudinal or time- 
polarized EM waves—most have never even heard of time-polarized EM. 
‘waves. Mention curvatures of spacetime and their dynamics as deliberate 
'engines" impressed inside EM fields and potentials and waves, and one gets a 
glaze right over the eyes of the intelligence analyst recipient. 


Western science conceives the mind as a meat computer, and does not 
understand that mind operations are totally electromagnetic and causal, but. 
nonphysical—meaning in the time domain rather than in 3-space. Mind 


> The weather war over our heade hs bee paricalarly violent, and violently resisted, this ear 


operations primarily use time-polarized EM waves rather than the transductions 
into transverse EM waves that the scientists actually measure, Hence Westem 
science has not the foggiest notion as lo what Russian psychoenergetics is all 
about, or how it can even "be." Certainly Western science has had no notion of 
deliberately creating time-polarized EM waves for direct engineering within the 
mind itself and within the mind's time-EM operations. 


As Arthur C. Clarke puts it in his “third law." "Any sufficiently advanced 
technology is indistinguishable from magic. 


Our long fascination with our "normal" (optics, IR, UV. radar, COMINT, 
satellite photography, etc.) technological intelligence collection systems will 
certainly not lead to any great breakthrough understanding of Russian energetics 
weaponry. That could only have come through HUMINT or COMINT. 
HUMINT is an area which, in the past, we have mostly just neglected or given 
lip service to for decades—and that came back to bite us severely on September 
11,2001. Even when we use HUMINT, it will not yield energetics results if the 
managers and directors themselves (and the agent handlers in the field) have no. 
understanding of it and do not even know the proper questions to ask, And the 
system will not deliver results if the Intelligence Collection Requirements do not 
address the proper issues because ordinary electrical engineers and conventional 
electrical physicists having no inkling of psychoenergetis, or how it works, 
drew them up. 


COMINT, on the other hand, suffers from its own extraordinary prolific 
output ~as well as by only conventional analysts and conventional scientists 
‘examming il, Warehouses of COMINT information often have noteven been 
read in any way except a casual glance by a junior analyst, and certainly have 
not had serious foundations scientists examine it in detail. ELINT does a litle 
better insofar as а human analyst looking at it, but then what is а conventional 
electrical engineer or radar engineer to make of a giant hemispherical globe that 
Sowlyforms and expands from a tiny "seed bubble" of intense glowing light 
that appears (Figure 35), as it did off the Kurils in April 1984? What will he 
label it? "Light phenomena?" Where are the technical descriptors of the actual 
process forming the phenomenon? Where are the implications as to the strategic 
military use of such phenomena? The reader can see the point. For decades our 
analysts ignored prolific reports of such incidents by the hundreds. Why. 
everybody knewitwasglowingswampgas! 
Опе cannot even write а proper "intelligence collection requirement" ifone does 
not understand the basic phenomenology. So essentially noone in U.S. 
intelligence was writing the proper intelligence collection requirements. 


TheScience Behind the Soviet Energetics Weapons 


‘The science behind these weapons is called energetics, (See again Figure 8) 
Energetics consists of three branches, depending upon the nature of what is 


т 


ed. The branch targeted against nonliving matter is just called the 
e: Energetics, Targeted against living cells and biological material, the 
nervous system, ete., that branch of energetics is called bioenergerics. Against 

the mind and its functions (which are time-like and thus involve scalar photons 
and time-polarized ЕМ waves), energetics is called psychoenergerics [89]. See 
gure 45. Psych ties includes both the conscious” and unconscious 

P! of the individual and even Jung's coll 

human species [90], and in fact even the collective unconscious mind in 
a species on earth, which corresponds to Lovelock s Gaia concept. 


ive unconscious mind” of the 
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We remind the reader that we are talking physics, not metaphysics and not 
is over a sustained period have 
e areas continue to be developed 


mysticism. Strong Soviet physics developm: 
‘occurred in all three energetics areas, and the 
at present. 


Once a nation enters into LW EM development, it has just entered into unified 


development also. Particularly with longitudinal EM waves, one is 
{neering general relativity itself, and spacetime itself, as well as the 
dynamics of spacetime curvatures and sels of such curvatures. But it is an even 
greater unified field theory than Western physicists suspect. Not only does it 
Unite the four forces of physics, but it also unites mind and matter and their 
dynamics as well 


We shall also refer to ime-polarized EM waves as time-density waves, The 
reason is that а time-polarized EM wave is one where the EM energy is on the 
me-axis and oscillating along й, ike the squeezing of an accordion. In short, it 
is a longitudinal EM wave on the 4th Minkowski axis ict, where the only 
variable is £. Hence it is а wave of the variation of time-density along that axis. 


All three branches of KGB energetics use longitudinal EM waves, longitudinal 
EM wave interferometry, and Whittaker-structuring of fields and waves to 
provide organized curvatures of spacetime known as spacetime engines or 
Vacuum engines. They also use time-polarized EM waves, as mentioned above. 
Any or all can also employ the quantum potential as well as negative energy 
EMP aspects. For now, the reader should just recognize that each infolded 
longitudinal EM wavepair comprising the scalar potential, includes both a tim 
density wave along the time axis and a longitudinal EM wave in 3-space [91]. 
‘So ordinary electrostatic scalar potential fi— ordinary voltage В made of a 
harmonic structure of coupled time-polarized and longitudinal EM wavepairs 


Oscillations of time density oscillate the local rate of flow of time. In tum, since 
time has the energy density of mass, its spatial energy equivalence Wis given by 
‘change in a time density wave is a very powerful oscillation of 
local spacetime curvature, So time-density waves constitute avery powerful 
orm of infolded general relativity, inside potentials and hence inside all EM. 
waves and fields. The KGB weapon scientists call that inner general relativity 
(lime density waves) the information content ofthe field. Unfortunately our 
follows confuse that term with common "special analysis" which it very 
def initely is not. But as part of the deception plan, the Russians are quite happy 
to help them think itis exactly that, and in fact the Russians go to some pains to 
continue to help our fellows think that. 


KGB energetics involves the use ofa highly structured general relativity 
inside EM potentials, fields, and waves 
regardless of type. In addition, that very special GR is using the very strong EM. 
force along the time axis as the main agent of curvature. By deliberately 
structuring these time-polarized EM waves and their dynamics, extremely 
powerful spacetimecurvatureenginescanbeemployed,eithercreatedlocally or 
at areal distance, or also globally in an entire selected distant region. 


‘Once these spacetime curvature engines structure the distant targeted spacetin 
region. Then in that interference zone the engines therein aetupon any mass 
present. In theory, any physical effect known can be engineered, according to 


general relativity, once one can create and utilize the proper set of spacetime 
curvatures (the proper set of spacetime curvatures and their dynamics). In GR, 
curvature of spacetime acts directly upon any mass present, and vice versa. With 
such technology one can therefore engineer mass to any level and at any 
distance (and eventually in any quantity) at will, using energetics methodology. 
The engineered mass may be either living or inert (92). It follows that 
tics and psychoenergetics effects can also be engineered at a distance 

nner. All it requires is the proper engines for the effect desired iı 

the targets desired 


Ву using time-density waves and their dynamics, mind itself can be engineered 
and controlled at a distance as in the cases of Captains Button (Figures 22 and 
23) and Svoboda (Figure 24). 


The Importance of Scalar Photons and Time-Density Waves 
Now we digress momentarily. Again, there are four major photon polar 

in quantum field theory (93). The first two are transverse photons, polarized in 
the x- and y-direction respectively (transversely to the line of propagation, which 
is customarily taken along the z-axis). Ordinary transverse EM waves ac 
comprised of such photons or blends thereof. Though ignored, EM waves prior 
то interaction with mass do transport EM time-energy as well as EM spatial 
energy though in electrodynamics that ime-energy transport has been ignored, 
thus confusing the effect with the cause. 


The third polarization is а longitudinal photon, vibrating along the z- direction 
(he direction of propagation). Obviously longitudinal EM waves are comprised 


of such longitudinal EM photons. 


"The fourth polarization is a scalar photon, since it oscillates only along the time 
axis (the word "scalar" refers to the fact that it has no vector field component in 
3-space). In American physics the later photon is largely ignored since time is 
not an observable in quantum mechanics. However, such scalar photons do 
density waves and EM time-energy currents, and they are 
olved in powerfully curving spacetime via oscillating the time domain. 
Hence by their oscillations they produce spacetime curvature oscillations, which 
in tum project small components into 3-space. Sufficient such coherer 
projection components are in fact longitudinal waves in 3-space. 


"The combination of the scalar and longitudinal photons is observable as the 
instantaneous scalar potential, and when Whittaker's 1903 decomposition of the 
scalar potential is slightly corrected, then the scalar potential is comprised of 
coupled pairs of waves, where each pair consists of a time-polarized EM wave 
coupled to a longitudinal EM wave. The combination of the scalar and 
longitudinal EM waves in the presence of charge is observable as the 
macroscopic scalar potential. Negative charge absorbs the lime-polarized photo 
from the time domain and re-emits а longitudinal photon in 3-space, while the 


positive charge absorbs a longitudinal photon from 3-space and re-emits а time- 
polarized photon in the time domain. 


Psychoenergetics: Engineering the Mind-Matter Interaction 
by Engineering Mind 
We shall be interested in what actually constitutes а living biological system in 
{he psychoenergetics view (Figure 46). Mind operations are time-like rather than 
existing in 3-space, and for that reason mind and its operations are not 
observable. Observation is a d/d operator acting on an LLLT ongoing 

aeration, which removes the T and leaves а frozen LLL snapshot, via 
ФАЦ) => LLL. Imposition ofobservation itselfbreaks, any and all 
connection with time-like operations, 


Fine Alig lp ys chen vien). 


"Dynamics" involves "velocity", and in general reltivit s 4-space velocity is 

rotation (Figure 47). Any mind-operation or change is dynamiesand produces a 
small velocity, which is a small rotation. This projects a very small component 
into 3-space, in the physical body, but still in the virtual state. We are speaking 
of physics rather than metaphysics! Sufficient coherent mind operations 
(changes) have just such small (virtual) rotation components in 3-space that will 

project coherent little projection components (virtual) into 3-space, Coherenily 
sustaining these components (intent) results in their coherent integration to 
breach the quantum threshold and become detectable (produce an observable 3- 
space result). That is how an “intent” change sustained in the mind becomes an 
actualphysical energy input to the body and nervous system. 


Mrd 
Encre nur 
жето 
ur 
Eta een 
SEES 
Born 
зы 
"recon of tn. 
Tora 
couric 
62555 


2-dmensional 


ms 


la 


Fiet Vecchio Nossa burst е mint tery арт eer. 


We again stress that the scalar potential is comprised of coupled time-density 
and longitudinal EM wavepairs. Mental operations also are time-density wave 
changes, hence they are changes to the interior of potentials, including the 
ambient potential of the vacuum itself. Potentials superpose, and their coherent 
internal structures add (integrate) coherently. Hence, mind changes can 
coherently integrate to produce minute but real, observable, physical input 
changes to the body system. Mind permeates the body via the interlinked and 
superposed potentials ofthe body. The living bio-organismrs mind and its 
operations ean be modeled as an organized operating wave dynamics inside a 
scalar potential and superposed potentials ofthe body ofthat organism, Since 
fields are made from the more fundamental potentials, these operations also 
function inside the fields of the body. The organized time-density dynamics. 
constitue both the conscious mind and its operations and the unconscious mind 
and its operations. More subtle depths of the time-density dynamics also 
‘constitute the human collective unconscious mind functions and operations. 
Again, we are speaking physics, not mysticism. 


See Figure 48. The "component projection” (coherent integration) process from 
tie ie nid operon o Зорке eto poten inode ode 
living body the physical commands correlated to the mental intent ofthat 

This ste solution {94) to the lng unresolved philosophical problem of intend 
and addresses the unresolved physics problem of just what constitutes the 
"observer." But the subsequent physical changes accomplished by the 
responding body as a servomechanism, also produce small rotations into the 
time domain (into the mind domain) but in the virtual state. However, a series ol 
coherent physical changes produces coherent virtual state changes in the mind 
realm, which in turn coherently integrate into perceptual input. In this fashion, 


the mind senses the response ofthe body to its order, and any errors in that 
response that need correction. The time delay gives also the sense of identity and 
personal persistence, hence creates the perception of self, the "responding body 
belonging to sel" ete. Interwoven perceptions of coherent rotation changes 
from other 3-space phenomena that do not respond to mind intent, also create 
the perception of the "separate physical worl.” That these phenomena do not 
respond directly to mental intent creates the perception of the "separateness 


of 
this "external" physical world, while the interweaving creates the perception of 
"existing simultaneously” with or in the external world. 


ааа. BRAN ASA \ 
Sere, КӨМ Vv 
TRANSDUCER 


Fg noo tg matron a vof. 


All of that perception, dynamics, rotation, and processing is subject to direct 
engineering via psychoenergetics means. 


Without further elaboration, we again stress that the conscious mind is a serial 
processor, whereastheunconsciousisumassivelyparallelprocessor. 
Westemers are prone to equate self to consciousness or conscious mind 
‘operation alone. That is not the case. Consciousness is just one atibute ofthe 
self (of he total feedback loop having delay between feedforward and 
feedback). 


‘The totality is the mind-body coupli 
biologicalsystem(Figure4ó). 


echanism (Figure 48) enablin 


adiing 


By using time-density waves formed of scalar photons, the mind realm also can 
be directly engineered by the same energetics technology. Hence, forthe 

Russian energetics weapon scientists there followed the development of 

psychoenergetics аз an entire class of breakthrough electromagnetic weaponry. 


"This resulted in the development of not only a unified physics of matter and 
space, but also a unified physics of mind and matter reaction. Any true unified 
Field theory must integrate the observer and the unobserved as well as the 
various categories of the observed. It is now possible to directly model and 
engineer both physical and mental reality and their interaction. Russian 
psychoenergetics has been developed to do precisely this (95) 


Quantum Potential Weapons Are Utilized in All Three 
Energetics Branches 

In addition о scalar interferometers, there is another category of energetics 
Weapons used in all three branches. That category involves the use of quantum. 
‘potential weapons, ater David Bohm's quantum potential in his hidden variable 
interpretation of quantum mechanics (96) published in Physical Review in 
1952. We openly published one mechanism for creating à quantum potential 
{971: there ше thers. 


Presently these quantum potential weapons are the most powerful and most 
flexible weapons on earth. Nothing else can stand against them. Any nation not 
possessing QP weapons is already a second-rate power, regardless of how many 
nuclear missiles, bombers, and submarines it possesses, or how many high- 
energy lasers and high power microwave weapons it possesses, 


‘The greatest problem the Soviets had was not in making the QP itself, but in (a) 
localizing its creation to the specific area or region desired, and (b) restricting its 
coupling to the type of equipment, entity, level, size, type of nuclei, ete. that was 
desired. We have not yet fully solved the problem of how they are able to do 
that, but have made a little progress upon it. 


‘The Importance of Longitudinal EM Waves 
The KGB energetics weapons use longitudinally polarized and time-polaized 
ЕМ waves as their basis, rather than transversely polarized EM waves. There is 
а surge of renewed U.S. interest—and a revolution in electrodynamics—just 
underway in this country (and in the major weapons laboratories of other 
nations) vis a vis longitudinal EM wave solutions to the major equations of 
physics. E.g., one may check the Los Alamos National Laboratory Internet web 
site for summary papers by Rodrigues and Lu [98]. There are now formal EM 
wave solutions faster than light speed, slower than light speed, ete. (99). There 
is also experimental support for superluminal tunneling of EM waves in 
waveguides {100}. In addition, as is well known, the speed ofthe ordinary 

nite in the Coulomb (transverse) gauge (101) 


scalar potential is 


Higher topological algebra is being used to embed the electrodynamics in most 
ofthe KGB energetics work. Maxwell's original theory (6) was some 20 
quaternion and quaternion-like equations in 20 unknowns. Quaternion algebra 


has а higher topology than either vectors or tensors. Heaviside and others 
reduced the quaternion-like theory of Maxwell down to four equations in four 
uunknowns—or to two coupled equations, depending upon how represented — 
and formed the much lower topology vector algebra in the process. This 
serously demoted the topology of electrodynamics and placed undue limitations 
upon what can be done with it. The subsequent mathematical promotion of 
electrodynamics to tensor algebra still did not recover much of the EM. 
functioning possible in quaternion algebra. An even vaster, far more powerful 
electrodynamics emerges in Clifford Algebra electrodynamics, which may be 
the coming modem trend 


However, even with Clifford Algebra, there remain fundamental foundations 
difficulties such as bluntly confusing energy transport with energy dissipation 
by arbitrarily integrating the Poynting vector around a closed surface so аз to 
select only the divergent portion of the Poynting energy flow. That produces the 
energy dissipation flow associated with the circuit, not the overall energy flow 
associated with it The overall energy flow is some 10" times great 
nominal case, as @) discovered by Heaviside in the 1880s (i) never even 
considered by Poynting, and Gii) deliberately discarded by Lorentz with a litle 
integration trick (10) still used by classical electrodynamicists and electrical 
engineers. Electrical engineering departments, professors, and texts do not know 
and do not teach that all EM power sources. such as generators and batteries — 
actually pour out of their terminals a far greater energy flow than the meager 
shafi energy input lo the generator or the chemical energy dissipated inthe 
battery. Lorentz arbitrarily discarded the huge Heaviside nondiverged output 
energy flow component a century аво, with the observation that it "has no 
physical significance" (103,104) 
Part of the emerging electrodynamics revolution is intuitively obvious. Higher 
topology algebra used in one's elecirodynamics model means that lots more 
things can be done—in circuits, equipment, and components. As an example, 
suppose one can only draw geometrical figures on а Па, uncurved plane. Then 
compare the figures there to what can be drawn when a third dimension is added 
so that the plane can be curved, twisted, folded, stretched, compressed. ete. in 3- 
dimensional space. That is similar to the dramatic differences between 
electrodynamics in а higher topology algebra and electrodynamics in the far 
more limited tensor and vector algebras. 


Further, if someone's circuits are working in a higher topology, a lower topology 
ames по even see their true functioning. This turns out to be tue for 
‘Teslaswork, where so many pundits have used vector or tensor algebra in the 
belief that they therefore knew what Tesla was doing. They did not, nor did they 
‘evn use the proper tools to see what he did. For the proof, see Barrett's 
examination of Tesla's actual patented circuits, using quaternions [105] 


Energy, Wave Energy, and Wave Speed are All Dramatically 
Altered 
The energy of a pure longitudinal EM wave (LW) is infinite (unlimited). In 
practice, only an imperfect LW is produced experimentally, and therefore its 
energy is finite, but that energy may be extremely large, and the waves 
Propagation may be many times faster than the sped of light. This is much like 
mantum tunneling, which has been measured to be superluminal. Nimmz ef al. 
Sig have transmitted Mozart's 40h symphony through a barrier in a waveguide 
3147 times the speed of ight 1100]. Other researchers have transmitted 
information а lesser Velocities but stil at greater than c, the speed of light in 
standard vacuum. 


Einstein assumed light speed in vacuum to be universally constant. That is 
correct for transverse photons and transverse EM waves, but not necessarily for 
‘other polarizations. Instead, it ean be a function of the energy density of the 
vacuum (Le. й stress energy density), which can be a matter of the gauge and 
the wave polarization. Further, c as а constant applies to transverse polarized 
ЕМ waves (which are "surface" waves of the medium, so to speak) and not to 
longitudinal ог time-polarized EM waves (which are "subsurface" or "subspace" 
waves). In general, the speed ofthe EM wave can be a function of the energy 
density of the vacuum (e. its stress time-energy density). And it is also a 
function of the type of EM wave being utilized. 


Empty space" is filled and writhing with the continual transiting of higher order 
EM waves, the presence of standing high order EM waves, and energetically 
organized regions where the energy is in the LW mode and in the time-density 
mode. Indeed, space (mone correctly, spacetime) itself is nothing but a plenum. 
of such waves and their wave-to-wave interactions. 


"The longitudinal and time-densiy effects in empty space are correlated with 
seasonal and periodic Variations of time-charging and longitudinal EM wave 
emissions from planets, stars, etc. As а result, the characteristics of empty space 
itself periodically vary, and these can be detected as variations in the speed of 
light through the affected space. 


The interplanetary radar measurements, e-g., do indeed show several periodic 
variations of the speed of light in interplanetary space, on a weekly and 
essentially monthly basis, In this data the proclaimed constant speed of light is 
upheld only by averaging the measurements over a month-long period, as shown 
by Wallace (106). Actually, the scientists are dealing with variations of the 
periodically varying local time-density of spacetime, but have not taken that into 


‘There are also specialized “galloping wave" zones, created by variations in the 
interferometry of the interpassing and interfering longitudinal EM waves in 
space. Such galloping waves from wave interferometry are already known in the 


erature (107] from 0.1 to 100 times the speed of light, but they do this on a 


‘urge forward and lag backward" mode about an average speed of e in the 
laboratory here on earth. In space away from planetary masses, that value "c 
varies from its textbook value also. 


АШ that has really been shown is that interplanetary space is nor quite uniform 
afterall, contrary to present scientific assumptions. 


(One would think that this fundamental foundations anomaly shown by the 
intesplanetary radar measurements would excite the entire scientific community 
and trigger a massive scientific investigation. Instead, scientists such as Wallace 
who publish critical analyses showing that the data directly prove the variation 
o cin "ordinary" space, are just ignored and essentially "parked on the 
sidelines" ший they eventually fade away. 


A Process for Creating Longitudinal and Time-Density EM 
Waves 

Today we know that some plasmas very offen can produce a lor 
wave from a transverse EM wave, and can produce a transverse EM wave from 
an input longitudinal EM wave. This was not known when the Priore team was 
performing its experimental work. However, it provides one method for 


France unwittingly made longitudinal EM waves by 
se EM waves into Priore's rotating plasma in a giant plasma 
es 12 and 49), 


= Atthe end ofthe project, 
Priore had developed a 
large unit to treat humans. 

+ A few were treated. 

+ Cures replicated what had been 
done in fab animals. 

* The massive size ofthe unit and 
long treatment time hours) 
made the process bulky and 
Setyinconvenien- and 
expensive 

^ We proposed away ю doit 
with a suitcase sized unit and a, 
Treatment time oftwo minutes 
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Quantum Potentials and Multiply Connected Spacetime 
Jt appears that a sufficiently clean longitudinal EM wave can be utilized to 


create a quantum potential, very similar to Bohm's notion, by iterative 
retroreflection between two phase conjugate reflectors. When sufficient iterative 
selftargeting occurs and persists, the waves eventually "snap in" and fully 

yerge to laser-like beams without any energy divergence (97]. At that point, 
опе has achieved an essentially "pure" LW, which has infinite velocity. For all 
practical purposes, there is then little or no difference between this wave and a 
quantum potential. 


A pure longitudinal ЕМ wave just "appears instantly" everywhere in space that 
it will be. It is already an element of a quantum potential. In this sense, all that a 
quantum" potential is, is an ordinary scalar potential in which the composite 
EM longitudinal phase conjugate wavepairs really are pure longitudinal EM. 
waves. It would seem that this also moves the gauge to the Coulomb gauge, so 
far as the potential is concerned. It follows that, by establishing significant and 
clean longitudinal EM wave contact between any two points via iterative 
retroreflections, one establishes a quantum potential if sufficient harmonies are 
established in the contact. The implications for "phase conjugate shooting" to go 
опе stepfather are obvious, 


By "scanning? an area with the appropriate LW transmitter array, with 
deliberately imperfect LW so that contact reaction occurs, and then decreasin 
the imperfections in the scanning by iterative reroreflection, it appears that а 
quantum potential can be created and connected between the transmitters and а 
desired distant regi 


Essentially, in the case of pure longitudinal EM waves and quantum potentials, 
же must model the situation in terms of a multiply connected spacetime, The 
divergence-free waves are now pure longitudinal waves in one sense, and pure 
potential beams in another sense. In any case, the Coulomb gauge applies. As is 
well-known, the potential moves at infinite velocity in the Coulomb gauge. 


"Thus a single station can be connected by such а QP to any m 
stations —by first "knitting them together" into a common multiply con 
spacetime by iterative mutual LW sel-targeting beams. It matters not if one ог 
more distant station(s) is/are then moved beyond the star Sirius; the moment an 
energy signal appears in the initiating station, itis already instantly in each 
distant coupled station anywhere in the entire universe. There is no separation 
distance involved. Here one no longer needs to propagate transverse EM wave 
energy painfully through space at the speed oflight. Instead, one is now dealing 
With multiply connected spacetime. One now bas the instant appearance in each 
and every distant coupled target of the energy input into the single 
“transmitting” or "coupling" station, So the process is a startling and giant 
ergy amplification method" as should be expected from something that has 
ie energy in the fist place! 


One vulnerability and disadvantage of a QP weapon is that, ifthe target is aware 
‘of one's coupling and also has QP technology, he can now immediately send 


back any energy form or "greetings" he wishes, from any one of his coupled 
targets. He can even do it inadvertently, without even knowing he has bee 
coupled by a quantum potential. In other words, the QP provides a two-way 
street, if the target is aware of it and has the technology himself, and even ihe is 
unaware ofit and does not have the technology. For that reason, actual use of 
the QP weapon in strategic strikes requires caution and special considerations. 
Usually it requires very rapid single use and then cessation of any further usage. 


Need for Cauti 
Organisms 
Another QP weapon disadvantage is that rather extreme care must be rigidly 
exercised, particularly when inking living creatures. For living things, the QP is 
best utilized in the absolute minimum energy mode. Eg. ап exremely weak OP 
already links every member ofthe human species, Suppose one increased that 
linkage intensity carelessly. Immediately the entre human race is in grave 
ify. Every death of person leeds into every oiher living person. Every 
birth of a baby feeds into every living hun 
uan ova instantly feeds into all other ova. The inte 
would totally disrupt and instantly destroy all human life on Earth. Since 
chimpanzees have very similar geneties to that of humans, all the chimps would 
probably die also. Other higher primates would also suffer or die, as would 
many other species. 


n with QPs Used Against Biological 


‘What might be useful, of course, would be to use a QP to kill every smallpox, 
HIV, Ebola, and other dread disease pathogen on Earth. If so, it would first have 
10 be made extraordinarily specific, else it could threaten all or most of the life 
on Earth. 


А very useful adjunct would be to use a QP device to nearly instantly scrub and 
fect) an anthrax-contaminated large city such as New 

on, D.C. by instantly killing all the anthrax spores in that 

locality. Or to clean all the antibiotic-resistant staph pathogens out of U.S. 

hospitals by just killing them all instantly and periodically. Or to rid the Earth of 

necrotizing fasciitis— flesh eating disease pathogens. 


Anexiremely localized QP could be used to connect with all HIV viruses and 
DNA inside an AIDS patient's own DNA. One could then kill the HIV viruses 
not yet integrated into the patients celular DNA. One could also time-reverse 
the patients own HIV-infected DNA back to normal, effectively "removing" the 
HIV DNA. already dumped into the patient's own infected cells. In theory, 100% 
of the HIV infection could be removed from the patient's body, restr 

her to а completely HIV-free condition. 


А Hypothetical Example 


Suppose one arbitrarily increased the even weaker QP that presently joins all 
living things on Earth, regardless of species. Instantly every living thing on 
Earth would die, and the Earth would be instantly converted to a sterile planet. 
Even though physically embodied Ше was gone, however, all the forms of those 
species would remain in spacetime activity, their vacuum engines—for both 
minds and bodies forever embedded in the local potentials and fields of the 
material Earth. In other words, the Earth's potentials and the local spacetime 
potential would still be dimensioned and conditioned for the life forms that once 
moved upon it in physical form. The dimensioning and conditioning (engines) 
for every Ме form that ever lived on the Earth exists now at every point in the 
Earth and in the local spacetime. With proper application of energetics, in theory 
itis possible to recover any of these life forms desired, back into living form. 


When one understands that environmental aspect, one understands why the 
Miller-Fox-Urey biogenesis experiments (108,109,110) (Figure 50) would still 
produce living organisms again. A physically dead planet or test flask is not 
necessarily a "completely dead” planet or flask, when one considers the 
presence of spacetime engines and dimensioned potentials. One recalls that 
these forms and engines contain not only physical forms, but also the mind- 
aspects and the mind/body coupling and dynamics aspects as well 


In short, the entire biochemical notion of biogenesis from truly inert matter 
devoid of any form of life or pattern of life appears to be a false premise. Since 
potentials reach to the end of the universe, then any structured potential 
Structures (dimensions) the universal vacuum potential everywhere inthe 
universe {111}. The Miller-Fox-Urey experiments were not performed in a truly 
"sterile" environment after all, when the new energetics is considered (112]. 
One realizes that the entire universe is alive; the mere presence of a single living 
‘microbe or other form anywhere establishes an entire living noosphere. The 
Russian researchers—such as Kaznacheyev [113)— into EM induction of 
disease in targeted cells at a distance also realized that biology included a 
moosphere, and it could be engineered, 
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Herman Kahn, then director of the Hudson Institute (a leading think tank), once 
remarked that it did not concern him that there existed mechanisms that would 
destroy all physical life on earth. Instead, he stated, it concemed him that he 
know almost 200 such mechanisms. The quantum potential weaponry is yet 
another doomsday weapon with a thousand lethal mechanisms to add to Kahn's 
list, were he still with us 


The ОР Weapon Is a Superb Energy Amplifier "For Free" 
їп a multiply connected spacetime established between multiple separated (to 
е observer) stations, one can instantly input one megawatt of power into every 
distant їшїп by inputting it into а single station. Suppose that coupling station 
is coupled via QP to one million distant stations (scattered anywhere in the 
universe). Then in each distant coupled station there now instantly appears one 
megawatt of power, even though we have input only a single megawatt in our 

“transmitter” coupled station. This is a superb one-on-many weapon system and 
energy amplifier—perhaps the ultimate weapon system.” 


AS an analogy for understanding, one can look at it this way. Put a dot (point) o 
a piece of paper. Mathematics tells us that an indefinite number of other points 
can be "superposed" directly on that original point. Now input some "energy" 
into the original point. It instantly appears in each and every other superposed 
point, That is precisely the way a quantum potential linkage between stations 


However, we should not be По suprised at such “astonishing” effects, once we appreciate that 
ith Беда ро and pur login waves one в playing white тару 


works, except that in normal singly-connected 3-space the points are observed 
by a normal observer to be widely separated. Aristotelian logie—which is an 
"either/or" logic—does not apply. Instead, a higher topology logic applies." 


The QP weapon can be used with microwatt input to induce low-level disease 
states or pre-disease states (shadow disease states) (Figure 51) in entire 
populations, Tests done in this fashion will violate the "vector carrier" aspect of 
infectious disease transmission, Instead, the tests will cause a few widely spaced 
nearly simultaneously cases of the disease being tested. Several such tests (e.g. 
With necrotizing fasciitis) have already been conducted in the populace of the 
United States. 
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Or a QP weapon can be used with megawatt or gigawatt input to blast multiple 
distant targets simultaneously. One may destroy, e.g., every single transmitter of 
з given type. Or one may instantly kill all ships and Weapons and paraphernalia 

ıa large naval task force steaming toward its target. Or И one wishes to take 
Ih ships and equipment, the weapon can just Kill all the humans instantly in that 
task force. ICBM sites, e.g., are vulnerable and obsolete since 1990 to any 
nation possessing QP weapons. So are underwater nuclear submarines and long- 
range strategic bombers, The entire strategic and tactical armada we have built 
up so painfully over the decades is obsoleted—also meaning countered—by any 
enemy possessing sufficiently advanced energetics Weapons, and particularly 
quantum potential weapons. 
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Other Novel Uses of QP Weapons 
Iran enemy has such QP weapons and you do not, you are easily and directly 
destroyed at will, once certain other deterrents re overcome. One of these 
previous deterrents that had to be overcome was the stability of nuclear weapons 
їп our nuclear arsenal. To remove this stability and render them easily destroyed, 
the holder of a scalar interferometry capability could induce sudden massive 
fissioning and fusioning of many of the targeted onsite weapons if the scalar 
potential interferometers were used massively. However, the resulting 
tremendous nuclear explosions many "in the dirt and dirty" would also 
unacceptably damage the attacker. Further, major antagonists usually 
clandestinely introduced hidden nuclear weapons into the cities and target areas 
of their opponents, which practice was known as "dead man fuzing." The notion 
was that, even if one side suddenly destroyed the other, that destroyed side could 
still detonate its secret nuclear weapons hidden in the attacker's homeland 
territory, destroying him as well In essence, the killed side (the "dead man") 
bad set off the fuzing of his pre-planted weapons, to destroy the attacker even 
though the "dead man" was already dead 


One strong reason that the Russians pursued the qua 
strongly was precisely because it offered a mechanism to solve this "dead-man 
fuzing” problem, removing it as a viable deterrent. Obviously it would be quite 
advantageous to be able to dud or destroy these hostile weapons in one's very 
midst, even though one did not know their locations, and pull the fangs of the 
dead manfuzing installed by one's opponent 


» potential weapon so 


‘There appear to be ways of directly connecting а QP, eg. to every atomic 

nucleus ofa given type, in a given region (say, in a region consisting of on the 
surface of the Earth, in the Earth to some depth, in nearby space, on the surface 
of the ocean, and beneath the ocean). Connection can be made, e.g., to every 
10235 nucleus and to every weapons grade plutonium nucleus. Or with the 

technology developed, the users ought to be able to make such connection only 
between certain pre-selected localized amounts of U235 nuclei or plutonium 
nuclei. 


Now suppose that such a QP is established between weapon-sized groups of 
U235 atoms. Then one hits one U235 nucleus in such a group in an activator 
station with a neutron bullet. Voila! One simultaneously hits every other linked 
U235 atom (including the activator station—one just blew it to smithereens iit 
contained very many U235 nuclei in such weapon-sized groups. The raw U235 
‘resin nature is still okay if the ore contained only tiny traces of U235 nuclei. 
But all the "neutron-struck" fissionable nuclei in nuclear weapons worldwide— 
regardless ofownerorlocation—fissioninthe weaponsimmediately. That 
destroys all the nuclear weapons on Earth including the clandestine nuclear 
weapons that various nations have spirited into other nations perceived tobe 
theirenemies, as a “checkmate” against sudden surprise attack. One does not 
need to know where a weapon is at all 


it gets all the weapons by exploding them, and that itself could create 
а giant nuclear destruction and fallout problem that would probably do in most 
life on earth because a great many nuclear weapons will have exploded 

dirt and dirty." In short, it is an entirely unacceptable solution to the dead-man 
fring problem. 


Ofcourse, no sane enemy would wish to use the QP in such fashion, because it 
is quite suicidal for him and essentially destroys civilization. But suppose the 
sane enemy ture of the new cold type nuclear 
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 Transmutatons of the nuclides themselves. 

* Part of the Initial barrage launched by Aum/Yakuza/KGB. 

* Will occur in the first minutes (10) of the strategic strike, following 
Psychoenergetically crev-disatiing QP weapons 
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Direct isomeric transmutation then becomes a preferred decay reaction to induce 
in the nuclear weapons one wishes to dud. By gradually ind 

kindling") one of these transmutation reactions, one can just "из 
U235 to—say—an isomer such as 0238, with some readjustment and energy 
balancing in the ensuing rebal 

nuclear explosions. One can 
successive transformations so as to minimize any resulting nuclear radiation. 
The attacker also destroys ай the nuclear reactors, including those in civilian 
power plants, nuclear submarines, and elsewhere. But he gets just about all the 
nuclear weapons if he transforms both U235 and plutonium (Figure 52). In 
bout 10 minutes he will dud them all, without any nuclear explosions, but he 
‘would probably allow about one hour “just for good measure and nearly 100% 


Adding a second transistor 


Before we can add another transistor to our radio, 
two new components must be introduced—a pofen- 
tometer and a capacitor. 


The potentiometer is a variable resistance. Look at 
the drawing on the opposite page and you will see that 
it has three contacts. The outer two are each end of a 
circular carbon track. The centre tag is joined to a 
movable contact which slides over the track when the 
shaft is rotated. By moving the shaft, which is usually 
fitted with a plastic knob, any part of the resistance can 
be used and tapped off through the centre tag. Poten- 
tiometers arc often used, as in this case, as volume 
controls. 


А capacitor із à component which allows the signal 
to pass but not the fixed voltages used to power a 
circuit. It consists of two plates which are separated by 
insulating material: the circuit symbol shows this 
Electrolytic capacitórs must be connected into а circuit 
the right way round, One end is marked either with a 
red band or a + sign, and this side goes to the positive 
side of the circuit, The negative (—) wire is connected 
to the metal can which forms the body of the capacitor, 
and which may be marked with a black band. Sometimes 
this is not obvious, but follow the circuit and layout. 
diagrams with care to avoid mistakes. Other fixed 
capacitors can be connected either way round: we will 
meet these later. The value of capacity is written in 
mictofarads, (AF or sometimes MFD). We require 
10ДЕ at a working voltage of 16-volts, 
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‘This offered the Soviets the ideal solution to the worrisome hostile nuclear 
arsenals of the world, since they also had additional nonnuclear strategic 
weapons of a different kind and of great power. 


Apparently that very kind of QP weapon became operational, оп site in Russia, 
cirea 1989 under KGB control. For ће first time, it provided the KGB with a 
‘guaranteed solution to the nuclear dead-man fuzing problem that bad until then 
prevented its massive use of the scalar potential interferometers (such as in 
1985-1986as originally envisioned by Brezhnev) 


By almost simultaneously leasing the earlier scalar interferometer weapons to 
fhe Yakuza and Aum Shinrikyo at the end of 1989, the KGB obtained an influx 
of vast new funds (104). It thus concentrated even more intensely on the more 
‘advanced energetics weapons such as QP weapons and psychoenergeties 
weapons [115]. 


So with a QP weapon one can attack multitudes of targets, using a single 

‘coupler"or “transmitter,” all without "propagating the EM energy through 3- 
the technology developed, only the number of outs 
stations coupled limits the energy amplification achievable. One can alter matter 
at any level, from the quarks in the protons and neutrons in the nucleus, to the 
latice bonds, to the molecular bonds, etc. Or one can structure the emerging 
‘energy (that emerges directly out of the local spacetime itself), so that structured 
local spacetime curvatures (engines) appear in the target zone(s). These ST 
engines can be generated so as o perform macroscopic functions against real 
systems—e.g. jamming electronics, as against the U.S. ай attack on Libya 
April 1986 (Figure 25), or as was done by a longitudinal EM wave 
interferometer in the attack and kill of the 0.5.5. Thresher (Figure 6) in April 
1963 {116}. 


The U.S. Narrowly Escaped Destruction Tv 1997 Alone 
On wo occasions in 1997 the United States would have been utterly destroyed 
by the die-hard faction ofthe KGB, except for direct countering by а frier 

litle foreign nation. The present author and three colleagues played а ver 
minor role by alerting that nation to the impending attacks. There was certainly 
no reason to contact officials of our own country; the U.S. was and is powerless 
to prevent such attacks, although hopefully that is changing! It made much better 
sense contact the only nation that could possibly avert our impending disaster. 
Of course ме ater also informed proper U.S. government officials of our 


The first strategic attack was scheduled for between early to mid-February, and 
involved (1) dudding all nuclear weapons, (2) striking the QP weapons in the 
Title nation simultaneously. as well as extant scalar interferometer weapon sites 
in other foreign nations, and (3) then leisurely blasting cities, facilities, and 
installations with iterative and continued scalar interferometer strikes. This third 


E 


phase would include work assigned to the Yakuza/Aum Shinrikyo teams. That is 
how the Yakuza (and Aum Shinrikyo) expected to revenge themselves for the 
Western defeat of Japan in WWI, and for the West's dropping the atomic bomb 
‘on Nagasaki and Hiroshima. To be able to "get in on the kill” is why the Aum 
Shinrikyo and Yakuza leased the scalar (longitudinal EM wave) interferometers 
from the Russians in the first place (117) 


These, along with negative energy EMP weapons, are the kind of energetics 

weaponry that now determines our fate, and against which the U.S. presently has 

still inadequate defenses. Our own scientific community does not believe such 

Weapons even exist—appurently due to the "not-invented-here" syndrome. Most 

ofthe U.S. scientific community is thus relatively useless and outdated as far as 
ing to the strategic survival ofthe United States is concerne. 


contrib 


Purpose of the Novel Attack on Captain Button 


nt that involved the 


Hopefully, some scientists are aware of the strange inci 
mental seizure of Captain Button in his A-10 (Figure 22) and controlling him for 
well over an hour (Figure 23), including controlling his perceptions, intent, and 
actions while performing complex technical tasks. That was the test of a KGB 
psychoenergetics weapon, developing and to be deployed by the KGB. That was 
the "acceptance test”, so to speak deliberately conducted over the United 
States for the KGB's system that would be produced in numbers sufficient to 
‘counter the QP weaponry, ifthe ОР of the litle friendly nation were to be 
placed in the insane command and control mode. This was yet another Soviet 
‘counter, planned for the near future against the counter by which the little nation 
did force abortion of the KGB second attack (scheduled for May 1) in 1997. 


‘The purpose ofthe attack on Captain Button can be understood as follows: The 
later second scheduled strategic attack on the U.S.—scheduled for May 1, 
1997—was forcibly aborted after the friendly defending nation switched to an 
insane command and control mode. The insane СЗ mode counters the 
“MindSnapper type attack that instantly ills all on-site operators and renders the 
sites loo "hot" for new personnel to come in from outside and control it. 

short, the U.S. could have been destroyed in that scheduled May 1 attack, but 
with the change of the friendly QP weapons to insane C3, Russia would also 
have perished in the immediate quantum potential counterblow from the little 
nation” that would have been automatically delivered by the site weapons 
themselves. The Мау 1 attack had been predicated upon the fact that a 
preliminary MindSnapper (negative energy EMP) attack on the friendly QP 


requiring 3 countering "panch a" code every 18 minutes (as in à heightened alert satu) or he 
‘eon suddenly kiled. So the insane conl system ap eile, and many variations and 
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Weapon sites would have instantly Killed all persons on ste,” and neutralized 
the site for some months because of the resulting longitudinal EM radiation. 
However, the shift of the C3 ofthe QP weapons to insane mode rendered such a 
pre-emptive MindSnapper attack totally ineffective because Russia would still 
have been destroyed. 


Hence another countering means was required, and in fact that additional system 
was already in development. It was a very sophisticated array of 
psychoenergetic weapons, each with a special, highly trained team of operators 
capable of fully controlling one targeted individual while he was directed and 
controlled to go about performing desired technical tasks. We estimate that it 
required one psychoenergetic weapon (very complex, multiple transmitters) and 
an operator team of perhaps 20 to 30 skilled operators (one for each major 
human function to be controlled) to adequately control the mind and actions of 
опе distant person performing quite technical tasks. Hence several hundred such 
‘weapon sets" were required to take over all persons on the targeted QP 
weapons sites in the friendly nation, have the controlled crews deactivate the QP 
weapons including using the security code and procedures to standdown for 


Once the QP weapons were totally on stnddown, then the MindSnapper would 
have struck suddenly and killed every living thing on site, neutralizing the sile 
for several months due to subsequent strong longitudinal EM wave emissions 
from the struck site. No new crews could have entered the site and lived, so the 
sites could not be operated alter MindSnapping. even though the QP weapons 

were stil intact but ust on standby. Ofcourse, a third phase then would have 
involved strikes by scalar EM interferometers to leisurely and completely 

destroy the systems and sites, permanently taking outthe physical system as 
well? With the fist two of hal three-part series of strikes completed 
successfully. then ће KGB weapon sites would have been absolutely fce to 
blast North America and our European allies into smoking ruins, leisurely and at 
will, given the first 10 minutes of dudding all nuclear warheads worldwide, to 
take care of that old type of "dead man fing 


From the open reports of the Button incident, and from the kill of Captain. 
Svoboda a few weeks later, the nature of the next strategie attack that would be 
Scheduled was immediately apparent. Accordingly, we warned the Ше nation 
about the shift а new attack plan, and estimated the new schedule between 
mid - 1999 and the first of 2000. Of course, we also passed that information on to 
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‘our government as well, but apparently, no one believed it. The proper U.S. 
intelligence agencies, however, certainly intercepted my faxes to the little 
nation’s Military Attache in Washington D.C. and particularly my fax a few 
days before May 1, sent directly to the Prime Minister of that nation and urging 
the change to an insane command and control system for the QP weapons and 
the reason why. 


Ii tumed out that, some months after I alerted them to the coming 
psychoenergetics, MindSnapper, and scalar interferometry attack in that order, 
To be scheduled between mid-to-end of 1999, apparently the friendly nation 
suddenly struck and utterly destroyed the КОВ facilities for the MindControUer 
negative energy EMP weapons being painfully built up in sufficient number. 
Probably scalar interferometry weapons were used to destroy them. The onsite 
psychoenergetics crews and facilities were destroyed and neutralized 
completely 


Anyway, as we passed mid-1999, the type of "Y2K" problem we were worrying 
about was whether or not the attack was on, headlined by a psychoenergetics 
‘weapon strike on the litle nation first, with the three phases as previously 
scheduled back in 1997, 


Later, in early 1999 I realized the Russian/KGB development of the causal 
system robots (Figure 10), mentioned in the introduction. In the later part ofthe 
third quarter of the year, working at my computer at night, 1 was struck by one 
ofthese very beasts from within my computer (Figure 20), in very bizarre but 
‘unmistakable fashion (previously detailed). In 10 seconds 1 was nearly killed 
and severely disabled for a period of time (it took four days to recover 
completely). Because of the features deliberately utilized by the CSR on my 
computer sereen so 1 would recognize it, 1 grasped the nature of the attack (the 
KGB wanted me to recognize it, and live to tell about itl), how it was done, how 
itjammed the brain and vision center and strongly fibrillated the heart, upset the 
equilibrium, ete. 1 also realized that, in 20 seconds or so additional exposure, I 
would have been a very dead person, expiring with a very violent heart attack 
and severe brain embolisms, Note that the CSR deliberately struck directly from 
the computer screen through my retinas and onto the nervous system, passing 
through the vision center and flashing 

brain, and nervous system, 


When I recovered shakily about four days later, I notified the small nation, once 
again, as best could, giving the exact symptoms of the attack and explaining 
what it was. By then I knew what was coming down, the form it would take, and. 
the deceptive cover (Y2K uncorrected errors!) 


The litle nation then quickly proceeded to search out—apparently inside the 
North American signals, potentials, fields, and waves "supeshighways" for the 
CSRs—all the CSRs and destroy them in place. It turns out to be a fairly 

straightforward operation, once one possesses advanced longitudinal EM wave 


interferometry weapons and techniques. Locating a "very dense" and very 
dynamic set of LWs performing organized functions is analogous to а normal 
radar locating a large bomber in cloud cover. One "burst" from the LW "radar; 
and the targeted CSR is completely disrupted and electronically destroyed 


Soa very short (lasting а few days) and strange strategic battle was fought 
infolded space or subspace, inside our electrical and electrical systems and 
inside the fields, potentials, and waves in them. А mighty attacking armada of 
pethaps several million main batle systems was intercepted and destroyed 
throughout our homeland, without the slightest notice by our own governs 
scientific, and intelligence communities, And without a whimper of what is 
usually recognized as “combat actions 


Afterwards, a very simple and innocuous litle message was received which, 
reading between the lines, simply meant "thank you very much." In short, my 
hard-pressed colleagues and 1 got a small "Ataboy!" for ош role in alerting the 
friendly nation 


Зо УК and the Millennium Celebration came, while we waited to see if the 
CSRS were gone or if they would erupt with damage all over the U.S. 
Fortunately, they were gone like popping balloons, and so the fourth scheduled 
strategic attack upon the U.S. in the space of three years this time actually 
Iaunched-—was successfully destroyed. 


Whatever I can do to help the survival of my country 1 will continue to do 
Without hesitation, regardless of whether the U.S. scientific, intelligence, and 
military communities are aware of the new threat or not, and regardless of 
Whether they believe it or not. Presently our fate and that of the Westem world 
rests on the shoulders of a small but advanced and friendly nation. That is 
beginning to change, it seems, but still not silly enough to suit our needs. 


We simply must change all that, by developing QP weapons and defenses 
ourselves. It is not an option; as an example, China has now finished—as оГ 
earlier 2002—and deployed QP weapons. Almost simultaneously, China also 
finished and deployed the more powerful negative energy EMP (MindSnapper- 
type but much more powerful) weapons and deployed them as well. So we have 
entered a very dangerous period when the strategie changes that are likely to 
occur will be both massive and traumatic 


AS thisis being written in early October 2002, it is obvious that our nation is 
also preparing to strike Iraq if need be, either with a coalition effort or alone. If 
so, then Saddam Hussein will certainly unleash whatever terrorist forces he has 
in North America. He will attempt to unleash upon us all the weapons of mass 
destruction at his command. This could even happen within the next 30 days, 
With the MidEastexploding, giant polarization of the Arab world, general chaos 
in the MidEast and upset of World oil supplies, and skyrocketing fuel and energy. 
costs withsevere impact upon the already seriously ailing U.S. stock market 


1 Saddam Hussein succeeds in doing sufficient damage to our cities and energy 
infrastructure with more weapons of mass destruction than we have credited him 
With, then the potential economic collapse of the United States and much of the 
developed world is an uncomfortable possibility. If that happens, turf wars will 
erupt all over the world, the world economy may collapse, the KGB and rogue 
Japanese (Yakuza and Aum Shinrikyo) will move and unleash further 
destruction, Pakistan and India аге likely to erupt into a nuclear war, and several 
other regions may also erupt into nuclear war and use Weapons of mass 
destruction, What China might do in such event is anybody s guess 


In short, the Armageddon we have so long feared, with the resulting collapse or 
destruction of much of civilization, could well be approaching. Let us hope that 
dark picture is terribly, terribly wrong, and that we successfully avoid 
Armageddon one more time! 


Meanwhile, we would be in much better shape to weather the coming storm had 
‘our scientific community not grossly betrayed us. But if and when millions of 
“Americans are dying in the streets With no effective means of treatment, and no 
effective defenses to prevent onslaught after onslaught against our nat 

those deaths and all that suffering will be directly the fault of our ox 
scientific community 


Rogue Japanese (Yakuza and Aum Shinrikyo) Have a Role 
pg furnished the previously named agencies, we briefly 
ofthe attack, how our own nuclear weaponry can be 


We also detailed the strange role of the Japanese Yakuza and the Aum 
Shinrikyo, who leased the operational use ofthe early generations of KGB 
longitudinal wave interferometry weapons in 1990 directly from the KGB. The 
fist down payment on the ease was $900 million. 1 previously furnished 
pertinent information on this to an investigative U.S. Government agency. Since 
then, the Yakuza have set up their own scalar interferometry weapons 
development facilities in Japan, including portable energetics weapons," and 
have assumed a very secret and nearly unsuspected role somewhat similar to Bin 
Laden's role in the attacks of September 11, 2001—but much more deadly when 
the coming Armageddon erupts, 


Inducing the Gulf War Disease 


1а 1986, the Russians had already solved the dead man fuzing problem 
theoretically, but had not yet completed the development and deployment of the 
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necessary QP weaponry. The KGB's first "combat demonstration” test of the 
ability to localize а QP in a selected region of space was against the U.S. air 
attack on Libya in 1986. That test apparently used a laboratory apparatus to 
prove the process. In short, it was а major milestone whose success moved the 
system into full production engineering and production. The system was then 
developed at very high speed after the successful demonstration in 1986, The 
first strategic KGB QP weapon(s) became operational on site in latter 1989. 


Jt was this QP weapon that was used to generate the so-called Gulf War Disease 
in our soldiers in the MidEast In the action package, I explained precisely how 
that was done, I have also finally placed the simplified gist of that explanation 
‘openly on the Internet for all to see (website www.cheniere.org). Those 
suffering U.S. veterans were casualties ofwar, not victims ofjust nerve gas 
їйї; or chemicals or their own stress, etc. The initial U.S. Government and 
US. scientific community's assertion that "it was all in their heads" and due to 
stress, insults every veteran who has ever served his nation. One justifiably has 
contempt for such treatment of our veterans. Sadly, the latest "studies" are 
beginning to conclude the same thing once again, 


Apparently our intelligence and military command agencies have not yet leamed 
the lesson of the decades long Soviet microwave radiation ofthe U.S. Embassy. 
in Moscow, which was responsible for health changes of many kinds in U.S. 
personnel and was also responsible for the deaths of three U.S. Ambassadors to 
the Soviet Union, Apparently we are still using radar engineers and electrical 
engineers for electrodynamics analysis, and these analysts apparently still 
believe that in the absence of the EM fields there can be no induced EM effects. 
One sadly comments that, just as the electrical engineering departments of our 

itis have been unable to walk across the campus to the particle physics. 
department and find out what the discovery of broken symmetry in 1957 
portends for their discipline and model, then the intelligence community 
apparently has not yet learned that no EM analysis of such things as the 
microwave radiation of the U.S. Embassy in Moscow or the shootdown of the 
TWA-800is worth а tinker's dam unless it is a higher group symmetry EM 
analysis. As Barrett showed, our fellows sil have not grasped what Nikola 
“Tesla already accomplished in actual patented circuits circa 1900 and shortly 
hereafter. Tensor analysis and vector analysis simply will not show what is 
really there. 


Our veterans were hit with a "cocktail mix" of specialized disease "spacetime 
curvatureengnes"justbelow the observable threshold,inthe "shadow (virtual, 
but nearly observable) state (Figure 53). The immune systems and the cellular 


*Oneshould binl deeply abouts itemsofthesouiontatesourechargepreblem. 
(bic ош engineers hav ва hous of very mich, mach less solved). Every charge already 
ntis ih vital sale а will converting virtual energy no deterministic observable EM 
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а. Actually Nobeli Lee has already pointed out that we have nor even red odo this! See T. D. 


regenerative systems do react to that shadow state level. 
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Such a "simultaneous mix" shadow induction "spreads" the reactingfinite 
immune system and regenerative system (Figure 53) and their resources all 
across that entire mix of shadow diseases, so that only а much smaller portion of 
une system and of the regenerative system is directed against any one of 
the shadow diseases. T reatly heightens (by a factor of 5 or more) the 
susceptibility of the body to all additional disease pathogens, and it greatly 
lowers the ability ofthe body to recover from any disease or biological warfare 
strike. In addition, the exposed veteran's body fluids and masses have 
accumulated a persistent "time-density charging” that very slowly decays (by. 
emission of weak longitudinal EM waves) over months or eve 

"The sperm from these veterans did indeed have the i 
therefore the capability to gradually infect their wives. So did the saliva 
mouths. The weak "dimensioned" LW radiation from their bodies could also 
slowly alter the cellular regeneration and immune systems of their family 
members in close proximity, over a period of time, thus inducing the disease in 
them (118,119,120), 


Las, Particle Physics and Introduction to Field Theory. Harwood, New York, 1981, in bis 
"Chapter 25: Outlook: Року of Vacuum Engineering." p. 324-828, Оп р. 383 Lee points out 
tha the microstructure ofthe scalar vacuum feld (ce. of vacuum charge) i not ced We add 
thatthe West does ми lize tt has been шше for some decade ta the former Soviet Unon 
PST D. Le "Can Tune Bea Date Dynamical Variatie”. Pot fate 132 
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"The induction of GWS in our troops was in fact a test for the present clandestine 
use—already ongoing —of that technique to spread the immune and regenerative 
systems of the targeted U.S. population. This in turn gradually makes us more 
susceptibleto terrorist BW attacks and disease pathogens of all types rom 
anyone else. This tactic is already in place and accomplished, and it will 
substantially increase the American civilian casualties in our cities when they 
fare subjected to terrorist BW attacks in the near future. Those attacks nov will 
have some five times the effectiveness that our present planners estimate. In 
short, it is going to insure the deaths of millions more Americans. The 
approaching war in the MidEast, with Saddam Hussein's unleashing of his 
terrorist assets in the U.S. to the maximum extent possible, thus will probably 
see a five-fold increase in the effectiveness of some of his mass destruction 
‘weapons that Hussein's assets are able to unleash on America 


The entire affair of the Gulf War Disease was both a preliminary test and also a 
magnificent intelligence probe by the КОВ, to clearly demonstrate once again 
thatthe U.S. Government and the US. scientific community are still nearly 
totally unknowledgeable of QP weaponry. immune and regenerative system. 

reading? disease induction by bioenergeties means, ete. It follows a 
methodology used with great succes for four decades by the KGB.” and one 
that our own government scientific community, and military community has yet 
to decipher. So long as the threat only slowly increases, Americans remain 
complacent in their ignorance, ignoring the boa constrictor slowly sirangling 
them, while awaiting the cobra seen in the distance” We have unwitingly 
cooperated with the KGB bos constrictor for four decades, even as it slowly 
prepared to crush us. In the Gulf War, that crushing moved to the next threshold, 
tø actually inflict casualties and deaths on U.S. oops and totally get away with 
it because ofthe bioenergetic (in the Russian sense) inepiness ofthe U.S. 
Scientifie community. 


™ The decade-long crowave radiation ofthe U.S. Embassy and induction of health changes 
and disease, was nease ia point. A bigh level rg abe LS Ambassador- was involved, 
then call in their most trusted EM scientific analysis groups. By the responsive actions then taken 
"by the U.S. at the Embassy the KGB could ascertain with absolute certainty Whether or not our 
Sets knew ofthe use of ola engines tm broenergetics. For more than four decades our 
content of the field and potential actually was, or how it had been weaponized and was being 
gd right in йин of cur aces and before the entire world 
Piris bizarre (ош аси community -even afer hose decades of ÈM induction of 
diseases andheslihchangesin Armenean perionnelintheU S. Embassy ie Moscow- Моно 
and canon believe that conditioned EM radiation сал induce cellular darase. Suh им 
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40-Years of Russian Induction of Diseases In U.S. Embassy 
Personnel 


Sally, our own fellows have never even figured out how the diseases and health 
changes were previously induced by the КОВ for decades in personnel in the 
former American Embassy in Moscow. Three U.S. Ambassadors to the Soviet 
Union died as a result of their exposure to that radiation. Many other Americans 
‘onsite were made ill ог suffered health changes. 


When Johns Hopkins scientists studied the problem, they found a most 
anomalous thing: no health changes occurred in areas where the EMforcefielde 
existed in the microwave radiation. Instead, the health changes only occurred in 
areas where the potentials were gradient free so that the force fields were zero— 
and thus the potentials (and their specific intemal "engines") were persistent 
Using only a classical EM force field analysis which does not show any of the 
internal longitudinal EM wave substructuring of the fields, potentials, and 
waves—the Johns Hopkins scientists erroneously concluded that it could not 
have been the weak microwave radiation causing the health difficulties, because 
no such health difficulties occurred where the forcefields were present. That i, 
they very naively assumed that "no force fields” meant no EM effects were 
possible. Their entre Findings thus were based on a total non sequitur, the 

sumption that there can be no electromagnetically induced physical changes in 
ишег in the absence of fields! The Aharonov-Bohm effect alone falsifies that 
entire premise. So does general relativity and oup symmetry 
electrodynamics. 


Actually, the Johns Hopkins scientists had just clearly proven the exact opposite: 
that it indeed was the radiation that induced the health changes. That is simply 
shown statistically, and it is a deep and continuing mystery how good scientists 
and their governmental overwatch did not notice the violation of inference 


methodology. 


‘Simply put, there was 100 percent correlation to the presence of gradientfree 
EM potentials— the persistent kind. There was zero correlation (or 100% 
anticorrelation) to the presence ofthe normal electric and magnetic fields—i.e. 
"where the potentials changed over a very small region of space. Hence it could 
only have been the constant potentials, else we must throw out statistical 
inference theory altogether. 


Ifthe changes had not been caused by the EM radiation at all, one would have 
had some health changes in regions where fields were present and some health 
changes where the fields were absent. Considering the lengthy time the radiation 
persisted and the number of personnel affected, the statistics are decisive 
Without question, the cause was indeed the persistent potentials where the foree 
Fields were zero. Whittaker's two papers—one in 1903 and the other in 1904- 
Would then show how it was done, The 1904 paper and superpotential theory 
alone would not have explained it, since that alone does not include the 
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information content of the field”—i.e., spacetime curvature engines infolded 
inside the normal EM potentials, fields, and waves. 


So, the U.S. government and U.S. scientific community "botched it badly. 
‘unfortunately, by elemental statistical inference standards. And unfort 

they have continued to "botch it to this day. Both the scientific comm 
the intelligence community missed it. Elementary statistics theory alone, 
coupled with the Johns Hopkins results, clearly indicates that the microwave 
radiation was causing the health changes, to a very high degree of confidence. 


‘This demonstrates how "totally inexplicable” some of the effects generated by 
longitudinal EM wave interferometry and by "structured" or dimensioned 
potentials fields, and waves can seem to our conventional scientists. If we 
examine the serious foundations flaws in classical electrodynamics and 
electrical engineering taught in our universities, and the near-total lack of higher 
group symmetry electrodynamics training, we can understand why our scientists 
‘and intelligence analysts did not and do not have the background required to 
properly assess the incidents and effects. 


Western Electrodynamics Is in Sad Shape 
Actually numerous scientists have long pointed this out. For example, quo 
Mario Bunge [121]: "itis not usualy acknowledged that electrodynamics, 
both classical and quantal, are in a sad state." 


In quantum electrodynamics, it is the potentials that are the primary causes of all 
electromagnetic phenomena, not the force fields as used by Johns Hopkins and 
the Government in its analysis. We know that classical EM is wrong in its focus 
‘upon force fields as primary EM causes: the Aharonov-Bohm effect, Berry 
phase, and geometric phase work in some 20,000 papers in the physics literature 
already show that. Indeed, we also know that the classical force fields do not 
even exist apart from mass; in space, only the potential for such a force field 
exists, in case some charged matter is brought in to interact with the EM entity 
as it exists in mass-free space (as curvatures of spacetime). 


‘The Aharonov-Bohm effect and its implications have been published in Physical 
Review—out most prestigious physies journal—since 1959. Later publications 
have included the Berry phase extension of the AB effect, and Aharonov and 
Anandan's further extension of the Berry phase to what is today called the 
geometric phase. The potentials are indeed the primary EM causes, and the force 
fields do not even exist as such in mass-free space, but only in mass. Yet our 
classical EM taught in our universities has not been changed in its fundamental 
acceptance of the material ether since 1865. 


Every university in America is still teaching and defending a rather mangled 
electrodynamics where 


(1) The material ether is still assumed, even though destroyed more than a 


century ago by the Michelson-Morley experiments 


(2) The force fields are erroneously assumed to exist in massfree space, but in 
force-free form(!"!) when what actually exists there as an EM disturbance is 
а general relativistic perturbation of spacetime (ре. an oscillation ofthe 
local curvature of spacetime). Actually force identically is the time rate of 
change of momentum, where momentum is mass times velocity. Thus mass 
is а component of force and force field. There is no force or force field 
Without mass. As Feynman put it, there is no force field in massless space; 
instead, there is only the potential for such a force field to be formed at the 
various points, should a charged mass be placed at (added to) each of them: 


E 


The source charges are erroneously assumed to create their fields and 
potentials and all that energy in them, reaching across the entire universe 
from each and every charge, right out of nothing at all. This perpetual 
‘motion and creation of energy error continues even though particle physics. 
has known (and proven, both theoretically and experimentally) that any 
charge (as a set of composite dipoles, when the charge is taken with its 
clustering virtual charges of opposite sign) is a broken symmetry in its 
fierce energy exchange with the vacuum. Hence the charge extracts that 
energy in its fields and potentialsfrom the active vacuum, and outputs the 
extracted energy across space [122 


Our own electrodynamicists and electrical engineering professors and 
departments would have us believe - and they continue to imply such in every 
university in America that every charge is а perpetual motion machine clearly 
in violation ofthe master energy conservation dictum that energy can neither be 
created nor destroyed. The complete lack of scientific understanding that every 
charge extracts energy from the vacuum and freely and continuously pours it out 
as real observable EM energy. is reflected in rather silly "witch-hunts" (123) 
against electrical systems which exhibit more energy output than the operator. 
himself inputs—i.e., systems which exhibit a coefficient of performance (СОР) 
‘of COP» L0, which are open EM systems far from equilibrium in their active 
environmental exchange. 


Let us reason together! Ifthe second law of thermodynamics really did prohibit 
COP»10 electrical systems, then it also would prohibit the demonstrated COF 
о ofa solar cell array. It would also prohibit the demonstrated COP» 1.0 
mechanical systems such as a windmill, waterwheel, ог sailboat—all of which 
have COP oo! In other words, the second law cannot even be a law if it 
discriminates only one type of energy prohibited from being used for COP» 10, 


For some inexplicable reason, EM COP» L0 systems have come to be 
dogmatically labeled "perpetual motion machines” by the professional skepties 
since EM systems must take their excess energy from the known active vacuum 
environment! In short, the dogmatic scientific community is saying that 

'windmill-type EM systems" with COP =ооаге permissible for exchanges with 


physically active and observable environments (such as the sun 
solar cells, the heat in the air used in heat pumps, the water сштеп 
hydroelectric power plants, the winds used in windmill power generation, et.) 
but they are not permissible for exchanges with the proven modern active 
vacuum virtual particle flux energy environment, even though the discovery of 
broken symmetry in 1957 already proves that all EM energy is indeed freely 
taken from the seething vacuum environment by the asymmetry of the modern 
dipolarity ofthe source charge! We refer the interested reader tothe proven 
broken symmetry of opposite charges [124]. We also refer the reader to 
Nobelist T. D. Lee's statement applicable to the skeptics’ naive notion of 

symmetry. Finally, in modern physics all the major forces of nature are 
generated by the exchange of virtual particles. I is these forces that then 
translate against а resisting mass or entity to provide useful work. So all useful 
work in the universe already comes from the interactions ofthe seething virtual 
flux of the vacuum. On what distant planet have the skeptics been hiding while 
allthis modern physies has been developed! 


One must keep one's sense of humor! It is ironic but true that every major 
university in the U.S. continues to teach, uphold, and advocate—by 
implicaion—EM charges as ubiquitous perpetual motion machines, freely 
Creating energy from nothing. And that is those professional skeptics and witch- 
hunters never mention that their own naive understanding of electrodynamics 
‘ready implicitly assumes and teaches perpetual motion machines freely 
creating energy from nothing at all and on a scale unparalleled in scientific 
history! 


We have one chart with some 32 major foundations errors and flaws in the 
electrodynamics taught in all our schools; there are many others in addition. 
‘This erroneous teaching has so indoctrinated our graduate students that most 
ectrical engineers no longer know the real difference between power (the rate 
of change of form of energy and thus the rate of production of work) and rate of 
energy flow (whether it is being dissipated or nol). 


Every textbook speaks of "sources furnishing power." when it is the rate of 
dissipation of energy in the individual loads and losses to provide the rae of 
doing work that constitutes power. Sources do not furnish power! They furnish 
energy flow (specifically, their source dipole furnishes energy flow, extracted 
and transduced directly from the active vacuum, and only a tiny bit of that 
enormous energy flow is diverged into the circuit and used). The various 
‘components of the receiving circuit interact with that energy low to catch and 

dissipate a litle of it. thus producing power and work locally in the intercepts 
and dissipating component. 


А massive nondivergent (nonintercepted) energy flow has zero power (time-rate 
of doing work), but ifintercepted and diverged, the divergence may develop 
‘enormous power (time rate of doing work) in and upon the interceptor, diverger, 


or collector. Even many physicists today are confused on the difference between 


rate of work and rate of energy flow per se. E.g., for about 30 years now, there 
has been а polite debate involving that very subject in the American Journal of 
Physics. Itis still not completely resolved, because the argument has not actually 
addressed where all EM energy in fields, potentials, and waves comes from in 
the first place: directly from the seething vacuum via the asymmetry of the 
source charge. И also has not addressed the long unaccounted giant Heaviside 
nondiverged energy Пом component 


Toward a Deeper Electrodynamics 
The first thing the Soviet Academicians did aller WW II was to completely 
‘overhaul electrodynamics, but in highly classified areas controlled totally by the 
KGB. Stalin's boot firmly plated on their backside saw to it, creating the 
terrible fear that ifthey failed to produce, they would surely die. Not having 
experienced such а "Stalin boot.” our own scientific community continues 
leisurely onward, while it teaches 110 years old electrodynamie material filled 
with non-sequiturs, 


The Russian use ofthe "information content ofthe field" euphemism is а case 
in point. Our fellows (in both the intelligence community and the scientific 
community) assume the Russians are speaking of simple transverse EM wave 
spectral analysis. Nothing could be farther from the ruth. Let me explain. 


In 1903, ЕТ. Whittaker—a leading theoretical physicist at the time—showed 
that any scalar potential is comprised of a harmonic set of bidirectional 
longitudinal EM wavepairs. Each pair consists of a longitudinal EM wave and 
its true phase conjugate replica (Le, its "antiwave", or time-reversed twin, 
‘coupled together) 


Unknown to Whittaker, that LW wavepair actually includes atime-density wave 
in the time domain, coupled to a longitudinal EM wave in 3-space. Per quantum 
field theory [66]. such a coupled pair would be observable as the scalar 
potential. Knowledge ofthis specialized coupling is necessary in order to 
properly decipher the Priore mechanism. That mechanism was demonstrated to 
time-reverse (dedifferentiate) а diseased or damaged cell and all its pars buck to 
it previous normal state, genetics and all. The time-reversal was accomplished 
by "pumping" the cell and all its parts in the time-dimension so that time- 
reversal propagation of the mass-energy is achieved. The time-domain pumping 
is done by the associated time-density wave, which always accompanies any 
longitudinal EM wave a priori. So sometimes we sloppily say that the 
"longitudinal EM wave pumping" causes the time reversal ofthe mass, but it is 
really the associated time-density wave pumping that causes it. The time-density 
wave component also can cause time charging or fime-excitation charging of a 
mass. During its alternate existence as masstime, ће time portion is altered, and 
that is a time-excitation or time-energy excitation. 


tums out the human cellular regenerative system (Figure 29) also uses the 


same time-excitation charging methodology to produce time-pumping of the cell 
and all its parts. This produces a slow time-reversal (dedifferentition) of 
damaged cells back to a previous state. This is in fact the basic mechanism for 
healing, as used by the living body 


Reversing aluminum, for example, just converts it back to on 
Ма too interesting. 


y aluminum. 


Reversing an HIV infected cell, however, would produce a healthy, normal cell 
with normal genetics. When a damaged cell tums into a cancerous cell, it is due 
(о a process called promotion (change of the cell to a cancerous cell. Reversing 
а cancerous cell would change it hack to a healthy, normal cell again-—in short, 
it would constitute demotion of cancer and then healing of the damage in the 
now normal but damaged cell. In the AIDS patient, simply pumping the entire 
body with the time-density wave accompanying the longitudinal EM waves 
produced in а plasma—as Priore did for terminal tumors would time-reverse 
all cells, completely ridding them of any residue of HIV infection. This would 
remove all the "HIV factories", thus completely solving the problem of AIDS. 
We have also uncovered a more advanced process where matter can essentially 
be directly engineered in any conceivable manner, including nuclear 
transmutation etc. We have filed a Provisional Patent Application and will file 
formal patent applications on those processes in the future, as soon as funds are 
available (patent attorneys are expensive!) 


Time Is Highly Compacted Energy 
Since time is energy compacted by some 9x10", even small ime-density 
changes can produce enormous spatial energy, should any of that compacted 
energy be transduced from time density waves into transverse EM waves and 
thus into spatial EM energy. Such transduction can indeed occur in nonlinear. 
materials and processes, such as in electrolysis. 


TheNew Transduction Model Explains the Cold Fusion 


In August 1998, we presented a conference paper pointing out that cold fusion 

uses this very transduction of EM wave fypes, one into the other. We presented 

such new concepts as (i) TW to LW to TDW transduction and in the other 

direction also, (i) time density charging of a particle to an excited time-density 

state (analogous to energy charging to an excited energy state), and (i) the 

‘observation that excess phase conjugation in a local region ean generate a time 
reversal zone wherelike charges attractandunlikechargesrepel. 


With these concepts we were able to explain the excess heat appearing in the 
cold fusion experiments of hundreds of researchers. We also came up with Gv) a 
totally new class of nuclear reactions without the usual high-energy 


considerations. That is, we showed the exact nature of the electronuclear 
reaction that is forming the anomalous nuclides in cold fusion experiments 
Production of the new nuclides was revealed to be simply what one would 
expect from this mechanism, as indeed was particle clustering of like-charged 
particles. 

We also explained (v) all the instrumental anomalies occurring in a series of 
well-documented cold fusion electrolysis experiments at China Lake. In fact, 
(vi) we added a completely new term to the conservation of energy law, thereby 
extending й. 


‘An updated explanation is included in my new book, Energy rom the Vacuum, 
2002, ibid. With the new transduction interactions, one must state that the total 
energy in (a) spatial energy form, (b) mass-energy form, and (c) time-energy 
form is what is conserved, 


‘So when transduction occurs in cold fusion experiments (electrolysis), some of 
the time-density charge energy is gradually transduced into ordinary transverse 
EM wave energy, which as it scatters produces excess heat not accounted for in 
present particle physics interaction models. 


Scientists with only the "old" 2-trm Einstein conservation law in mind, will be 
firmly convinced that this excess heat represents a violation of conservation of 
energy, hence is impossible. So they will question the calorimetry ability of the 
cold fusion scientists, etc. Unfortunately, the more ardent defenders of the 
orthodox faith will unjustifiably impugn the intentions and morals of the 
experimenters themselves with vicious ad hominem attacks. Such has indeed 
been precisely the case. Many ofthe harsh scientific critics have acted like cur. 
dogs in a pack attack, and not as scientists at all 


Once one analyzes cold fusion in the new 3-term conservation manner and with 
the new transduction concepts, one immediately sees that the overall 
conservation of energy is upheld, while the special case represented by the 
former energy conservation law (conservation of the sum of the spatial energy 
and the mass-energy) is permissibly violated. The former case was a special case 
in that it arbitrarily assumed that no transduction of ime-energy into spatial 
energy or mass energy—or vice versa occurred, 


In essence, successful cold fusion experiments show that, via transduction, a bit 
‘of time itself can be "utilized for fuel” and transduced into ordinary EM energy. 
Energy-wise the system has become a nonlinear open dissipative system" far 


in which mass does not стон. the system boundary. but energy i free to exchange aro ar 
andar 1125). Hence, eerily а “ней thermodynamic yien* is actually an open system wi 
Can be a system far om energeti quium wi d external active environment and sll be 
шише a closed thermodynamic system! Бастан у а cloned етту system tht 
‘exchanges energy Би not mass peed exhibit СОРУ D anl even COP soo 


no 


fiom thermodynamic equilibrium (125). As such, itis permitted to (1) sel- 
organize, (2) sel-oscillate, (3) output more energy than it itself has, by merely 
receiving, converting, and using excess energy from its environment (in this 
тазе, from the transduction of a tiny Ъ of the time-charging that has occurred), 
(4) power itself while simultaneously powering a load or performing useful 
‘work, and (5) exhibit negentropy. With the exception of transduction of time- 
‘charge into excess energy, all of that is already inthe thermodynamics texts, 
though it has not been clearly spelled out in electromagnetics texts. The source 
charge, e.g., exhibits all five of those capabilities. The inclusion ofthe time- 
domain as part ofthe external active environment, however, is an extension of 
previous open dissipative system work by leading researchers such as 
Prigogine. It dramatically extends the meaning of "active environment”, 


Why There Is а 
Phenomena 
With an energy-to-ime compaction ration of 9x10", energy processes have to 
transduce spatial energy ino time for quite a while in order to build up very 
much time-exctation charge. This leads to an initial delay in the onset of the 
"new law" transduction phenomena, as directly shown by the vast majority of 
careful cod fusion experiments. This build-up occurs during the "palladium 
latice loading" time. e.g. 


е Delay in the Onset of Cold Fusion 


By the same token, there is а time delay after cutoff of the input power to such 
experiments, during which time the slowly decaying time-density charge by its 
transduction into spatial energy continues to maintain the anomalous new 
processes (such as excess heat production) as they slowly subside. So the hours- 
long or even days-long delay phenomena after input power shutdown are also 
explained by the new approach. 


1а summary, there exist some very anomalous but very good experiments Ву 
xen scientists more than 600 of them—that are at least totally consistent 
with the above new wave polarization transduction model. Consistency with 
experiments is the first element of proof (itis necessary but by itself it is not 
sufficient). The new model also contains and obeys the conventional 
conservation of energy law until the new transduction phenomena become 
observable, at which time the extended energy conservation law applies. So in 
its lower limit, the new model corresponds to the present model—again, another 

X of any model purporting to extend a scientific area past that area's 
onal model description. 


The KGB weapons scientists not the regular Russian academic 
establishment have about a 40-year lead on us in all these areas. While our 
own scientists have dalled and pursued the standard model, the Russian weapon 

scientists have produced the equivalent of 10 Manhattan Projets, back-to-back, 
in the"new" energetics area. 


m 


The Early Soviet Longitudinal Wave Interferometers 
Using longitudinal EM waves, the early KGB energetics interferometers could 
pass their beams right through the earth and ocean. LWs readily penetrate 
matter, reacting with it only weakly 


Some LW interferometry was also done using ordinary EM waves as carriers for 
the LW wave functions, Each such transverse wave carrier is in fact two scalar 
potential functions (Whittaker 1904, the initiation of superpotential theory). In 
each scalar potential for which functions are extracted and used to make the 
normal transverse cartier wave, there exist LW biwave pairs comprising said 
potential. So by assembling the desired LW biwave subsets, the two scalar 
potentials and ther resulting interference-produced carrier wave ше internally 
Structured as desired. This is the use of the so-called internal information 
content ofthefield, We speak of such a deliberately structured potential, field, or 
Wave as having been conditioned, dimensioned, or activated, If these terms are 
deemed inappropriate, just use the more generic term "internally structured. 
Then one has to explain what the “internal” is, and how this “internal” can be 
"structured," 


In the distant interferometry zone, those dimensioned potentials, fields, or carrier 
‘waves would interfere and produce the desired alterations in the local spacetime 
including specific spacetime curvature engines). Remember, the potentials are 
just bundles of special waves. We are discussing a special form of nonlinear 
‘multiwave interferometry, where the individual waves and waveforms 
comprising the total wave package assembly constituting a carrier have been 
carefully chosen in advance. 


In the local spacetime in the distant interference zone, such multiwave 
longitudinal EM wavepair interferometry creates ordinary EM waves and energy 
that arise directly from each and every point in that individual interference zone. 
We stress that ordinary transverse wave EM energy propagation through the 
intervening space between the interferometer transmitters and the distant target 
does not occur, 


їп January 1960, in a speech to the Presidium, those are the weapons then in 
final engineering development for production that Khrushchev spoke of as 


"fantastic new weapons 


Khrushchev Killed the Thresher to Prevent His Own 
Dismissal 

The first deployed large force-structure interferometer weapons became 
‘operational cirea 1 April 1963. Khrushchev was still smarting from his Cuban 
missile crisis fiasco and his humiliation by Kennedy. Having overplayed his 


and and gotten caught." Khrushchev was desperate to stay in power and not be 
thrown out by the Communist Party leaders for such a massive loss of face. 


On April 10 of 1963 Khrushchev used his new interferometers to reach through 
the earth and ocean and "kindle" EM jamming in the electrical controls of the 
USS. Thresher nuclear submarine underwater of the East Coast of the U.S. 
"The reader should recall that, wherever the interference zone is established — 
neluding in the earth or underneath the ocean, in the atmosphere, or in spuce— 
he energy arises directly out of the local spacetime, There is no Faraday 
shielding ofsuch effects, which do not depend upon ordinary transverse wave 
ЕМ field energy propasation through space. The energy appears everywhere 
Within the targeted object, simultaneously. 


її is extremely important that the reader recognize the dramatic difference in the 
way energy propagates in the new mode as compared to the old "propagation 
through space” mode. In the old mode, energy transport arises in one spatial 
location and is considered to proceed serially through the intervening spatial 
points to the intercepting and interacting particle's location, The Poynting model 
presently uses only this mode. In other words, the energy propagates from 
Without the object to the object, and thence inward inside the object, if possible 
as the object interacts. 


On the other hand, when the energy arises at each and every point in spacetime, 
it then propagates outward from cach arising point. Thus in the nucleus of an 
atom,the "energy flow" starts at all interior spatial points and flows or diffuses 
‘outward in ай directions. So the energy "meets" and interacts with the quarks in 

the nucleons, before it meets the “nucleon as a whole” and translates it. For this 

reason, withenergetiesitis easier to alter and "ip" 
to translate nucleons, since one is using the new ener 


eleons than itis 
node. This 

simple reversal ofthe outside-to-inside energy propagation to an_"inside-to: 
outside” mode, isa revolution in particle physics and effects on materials. 


In fact, the energy dramatically enters the 
erc. in а manner heretofore impossible or extremely difficult to achieve by high- 
‘energy physics, which can only doitby smashing into the object with sheer 
brute kinetic energy. Therefore the new "inside to outside” energy propagation 
node can produce—al feeble spatial energy extraordinary nuclear interactions 
not possible by brute force "outside-to-inside" energy propagation means. By 
controlling the structuring ofthe arising ofthe energy at each pointin spacetime, 
the energystructure interacting with the quarks and other interior components 
‘ean be tailored to order. This is the primary secret of transmuting an element at а 
distance by a specialized energetics weapon. The structuring of the emerging 


“Oy, ae чир} wil oye ns racing minis аш 
ulea warhe adsao uba. Kinch estate calmer chem 
period Wah dune in operation a Cua тийе сини видеата hada dierent 


‘can be deliberately tailored to change quarks in—say—some of 
в of U235 and plutonium nuclei. In this fashion nuclear warheads, 
nuclear powerplants, and nuclear propulsion systems of atomic submarines с 
be altered at а distance, beneath the earth's surface, beneath the ocean's surface, 
in space above the earth, ete 


The EM "hash" emerging from the Russian interferometry simply jammed the 
electrical controls and systems of the Thresherrom inside its very electrical 
circuit. Out of control and helpless, the Thresher sank to crush depth and 
imploded (Figure 6). The EM "splatter" from that interferometry, arising from 
the local spacetime throughout a surrounding region, engulfed the Skylark, the 
surface companion of the Thresher. The resulting spurious EM jamming 
severely interfered with multiple electronic systems on the Skylark. Several 
electronic systems just ceased working altogether. Their electrical forces were 
time-energy excited and time-reversed so that electron currents in them became 
impossible (blocked). 


It required over an hour for the Skylark to transmit an emergency message back 
to the Navy that the sub was in difficulty, through all that interferometry 
jamming effects. The Russians undoubtedly “tracked” the sub till it imploded, 
then cut off the interferometry. As the "time-density charging” in the area 
slowly diminished, all failed electronic systems in the Skylark returned to full 
functioning. This was because the excess time-energy excitation just decayed 
away. so that electrical currents could again flow. 


Khrushchev Demonstrated the Powerful Blast Capability of 
Strategic Interferometry 

"The next day, 100 miles north of Puerto Rico, the same KGB interferometer 
weapon was powerfully pulsed to produce a giant EM burst deep under the 
‘ocean's surface (Figure 42). A cone of water rose up from the surface to about a 
half-mile in height, observed by the startled crew of a passing U.S. jetliner and 
reported о the FBI and Coast Guard when the aircraft landed in Florida. As it 
тозе, the cone of water spread into а cauliflower shape typical of a deep 
underwater nuclear burst that does not vent the gas bubble. Then that giant 
cauliflower of water fell back out of the sky and into the ocean. The second 
Successful demonstration of Khrushchev’ scalar interferometer wea 

been made for the benefit of the Presidiur 

Pary 


With those two dramatic tests, Khrushchev had killed the latest and greatest U.S 
atomie submarine and demonstrated the awesome power of energetics weapons. 
He had shown the leaders ofthe Communist Party that the U.S. had no inkling 
‘fis new superweapons. He had struck the U.S. a formidable blow in a direct 
act of war—but a new kind of clandestine energetics war—and gotten clean 
away with it. Now it was Kennedy, rather than Khrushchev, who had been 


The second transistor stage 


The circuit for the second stage is shown on the 
previous page. The signal is taken from the collector of 
‘our first transistor, through the capacitor to the sliding 
contact of the volume control potentiometer. The nearer 
the centre contact is adjusted to the base side of the 
control, the more signal is, allowed to go to the base 
of the second transistor. The greater the signal reaching 
this transistor, the louder will be its output, 


‘The potentiometer is mounted in the spare { inch hole, 
Iis tags arc too close together to use the large screweups, 
so small screws are used. These are screwed down 
through the holes in the potentiometer tags, trapping 
the leads under the tags, 


Remove the 27K resistor from F and С and connect 
in the new components carefully, following the layout 
diagram facing this page. As you Work, compare the 
layout diagram, connection by connection, with the 
circuit diagram, This additional transistor will greatly 
increase the volume, enough to drive a loudspeaker, 
which is the next addition, 


duped. So had the entire U.S. Intelligence Community and the U.S. Scientific 
‘Community. Sadly, mostly they apparently remain duped or partially duped to 
this day. 


Khrushchev managed to stay in power nearly two years longer by these two 
demonstrations. So the KGB/Soviets embarked on a decades-long program of 
buildup and development of the new weaponry, clandestinely, in order to take 
the U.S. by surprise attack and destroy it utterly. 


In 1972 Brezhnev named 1985 as the target year when Russia would be able to 
do as it pleased, and would essentially control the land, the oceans, and space 
126). This was stated at a secret meeting of the European Communist parties in 
Europe. A British intelligence agent was in the meeting, and fumished the U.S. 
that information, Later it was openly released and published, 


‘TheRussians met that 1985 deadline, and the resulting increase in killing U.S. 
missiles and aircraft in 1985-1986 was most indicative. Other indicators such as 
massive weather engineering were already ongoir 


Weather Engineering Over North America 
Thelist KGB weather engince their relatively 
new interferometers, produced signatures of anomalous perfectly round holes 
appearing in clouds. These experiments started in 1967 or thereabouts. The 
Russians gave us that very severe "deep freeze" winter of 1967, as an initial 
Weather-engineering test of their energetics interferometry weapons. 


tests over the U.S., using 


‘The KGB communists do have a sense of historical dates, and they ofen do 
things on certain dates in symbolic fashion. Fulltime Soviet weather 

incering over Nort ica started in eamest on July 4th, 1976—our 

ial. This was the KGB's "gifi" to the United 

Full-bore weather engineering over the 
Americas has continued to this day, and even increased. It was passed into the 
hands of the Yakuza and the Aum Shinrikyo upon their leasing of those 
interferometers on site in Russia at the end of 1989. In 1985 I produced a rather 
crude videotape (40 minutes) with pictures of the giant radial cloud signatures 
ete, associated with such weather engineering operations since 1976 


‘The basic weather engineering method is simple. Use an LW interferometer 
(LWI) to reach through the earth and coo! the ай in a region and produce a high- 
pressure area, due to the densification of the air. Use another interferometer to 
heat another area and form a low-pressure area, due to the expansion of the air. 
Then carefully steer those highs and lows by gradually and slowing rotating the 
distant antennae and slowly adjusting the interferometry range simultaneously, 
according to a calculated schedule. 


PT. E. Bearden, "Soviet Weather Engineering Over North America” 1985. 


By that means, the LWIs easily catch, entrain, and steer the jestreams largely 
responsible for our weather. Put sharp loops and twists in that steering, and the 
huge angular momentum of the jetstreams developed in those sharp turns and 
circles will spawn tomadoes, violent weather, etc. 


The first complete weather engineering system over North America in 1976 also 
used the Woodpecker's normal EM carrier signals with dimensioning and 
internal assemblage of the composite longitudinal EM wavepuirs. A giant 
terference grid” was established over much of North America. A great deal of 
local adjusting of the interferometry in the grid was necessary. These local grid 
readjustments caused "sudden popouts" of EM energy, creating many 
atmospheric booms, rumbles, and explosions. 


‘To really stir up big weather trouble, the Russians—and now the Yakuza and 
Aum Shinrikyo—also heat or cool areas of the ocean where El Nino and si 
water engines” form. A dimensioned LW interferometer is required for this 
‘operation, By slowly and protractedly heating or cooling the water in one ofthe 
"warm water engines” fueling the weather, one causes a very significant, long- 
term, later effect on perhaps an entire continent. 


One can create great droughts in some areas, great floods in others, etc. The 
KGB has been doing this extensively. since 1976. The great floods in Red China 
a few years ago are a direct example of KGB/Yakuza weather engineering, as is 
‘much ofthe extreme heat of 1998. In fact, thanks to the weather operations of 
the Yakuza under their KGB mentors, 1998 was the overall hottest year on 
record till then, since records were kept. At least for the summer of 2002, the 
record may have been broken again, with a significant season of giant forest 
fires burning away. 


One purpose of the excess heating ofthe atmosphere, of course, is to do damage. 
‘An added "benefit to the KGB is to furnish support to the environmentalists 
who are concemed about global warming. Understand, there is indeed such a 
thing as global warming. But by augmenting the atmospheric (and ice sheet) 
heating just a bit in a single year, the statistical analyses are skewed. The skewed 
analyses will show that the global warming problem is far more imminent than it 
really is, ifthe LWI engineering of it were suspended. Nobody on either side of 
the global warming debate seems aware of the LWI intervention that is ruining 
the results oftheir models and calculations 


In turn, the heightened global warming indications, detected as a result of the 
LWI interruptions, impel strong activist support Го such things as the Kyoto 
treaty, which is specifically designed to the strategic detriment ofthe U.S. if and 
when the U.S. Senate ever approves it. The Kyoto гешу does not even apply to 
some 160 countries including Russia, China, ete. This focuses a certain 
proportion of our government time and effort in grappling with an inflated 
ова) warming problem, immediately. It directly fits the KGB strategy of 
spreading” our government energy and attention all over the map, anywhere 


but upon the coming strategic energetics strike and upon energetics weaponry 
"The die-hard section of the KGB strategists are chess players. They will come at 
you anyway, anyhow, and anywhen that they can. Everything that can be 
impressed to serve or support the overall objective, will be impressed and used. 
"That is the overriding principle when analyzing Russian KGB strat 


Khrushchev meant every word of it when he said to Nixon in their Famous 
Kitchen Debate: "We will bury you!” Interestingly, to this day Americans and 
their government officials have continued to be deceived as о exactly what 
Khrushchev meant. He meant it literally. 


Earthquakes to Order 
According to U.S. Defense Secretary Cohen, electromagnetic induction of 
earthquakes is now recognized by the U.S. Department of Defense, considering 
his litde-notced statement in Georgia in 1997, which we previously quoted. An 
interesting exchange of induced earthquakes (Figure 54) had occurred in later 
1988and early 1989. Here two sides seemed to be "count 


rifles. 


Opening bet (induced quakes) 
- Quebec 25 Nov 88 
$ - Pasadena 3 Dec 88 


Raise you 
- Armenia 7 Dec 88 


Я ^ Cali- what do you have? 
= Malibu 8 Jan 89 


Four aces 
- Soviet Central Asia 23 Jan 89. 


Clear table (stress relief) 
- Bakersfekd CA et al. various 


m 


As Secretary Cohen made his April 1997 statement obliquely recognizing the 
scalar interferometer weapons, the little friendly nation had just completed 
countering and averting a massive strategic energetics strike upon the United 
Statesand Westem Europe, scheduled for May 1, 1997 —just three days later. A 
lile more than two months earlier, a previously scheduled attack had also been 
‘countered and averted by the sume friendly little nation. 


Once one can reach into or through the earth and ocean and create energy in а 


" 


desired interference zone, induction of earthquakes is simple. Use the 

interferometers to deposit energy in a fault zone over a period of time. Keep it 

up, and the piezoelectric plates build up enough mechanical stress to forcibly 
slip" and produce an earthquake, 


Put the energy in very slowly, and one gets a long overpotential” effect where 
the rocks do not slip fora long time, while the energy builds to higher levels due 
to the statie friction ofthe rocks. Then there occurs а rather rapid catastrophic 
slip. In short, one produces a large destructive earthquake. The KGB weaponry 
can produce earthquakes ofthe highest magnitude if they work at it. 


Ione wishes to induce a quake in an area where there are no known faults, then 
‘one simply focuses the interference zone there inside the solid rocks and 
proceeds to deposit the energy, preferably rather quickly (in hours instead of 
days). The entire rock will be expanded and it will fracture, producing an 
anomalous so-called “fat plate” earthquake. 


Around the early 1900s, the “normal” rate of large earthquakes was two or three 
pet year, That gradually increased after WW II. During one week in year 2000, 
there were some 20 major earthquakes around the globe. Obviously, someone is 
doing it, since this is far beyond what could be expected naturally. Presently that 

someone" is mostly the Yakuza and Aum Shinrikyo, on site in Russia and 
leasing the LWIs. With the scheduled CSR attacks forcibly aborted, the KGB 
has the problem of restraining an ly impatient Yakuza and Аш 
Shinrikyo group. while keeping them paying the lucrative lease money 
Consequently, inducing some big earthquakes is one way to "keep the troops 
‘occupied and busy." Shooting down the occasional aircraft or missile is another 
way. 


1 worked for 8 years or more with an inventor (Floyd Sweet, now deceased) who 
had an energy device {127.128} sensitive to artificially induced quakes of that 
fashion, even such quakes thousands of miles away. The device would sit right 
on top of normal quake and not react. We could tell within some 8-10 
thousand miles. and often even for greater distances— which quakes were 
artificial and which were natural. 


So during that period I was able to clearly ascertain what was going on, and who 
was doing what to whom, and which quakes were normal and which were 
manmade. Several artificial U.S. quakes, the Armenia quake, and a subsequent 
big quake in Russia were particularly interesting in the mid and latter 1980s. The 
huge 1976 China quake was directly induced by the KGB. 
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In 1984, on my behalf Roy Brewer (129) 
scalar interferometry weapons (Е 


had briefed President Reagan on these 
re 55), then briefed the National Security 
briefings may have borne atleast 
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Council. Let us hope that these В 
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Readying the Weapons for the 1985 Readiness 
Demonstration Tests 


In later April 1985 I received an urgent call fom my close colle 
Golden. In his avionics 


де Frank 
ir work, he suddenly found that his best calibration 
instruments were very "noisy." He replaced one expensive instrument, and the 
second was "noisy." also, A third proved equally noisy. This was unparalleled. It 
was not the instruments, but instead it was all the electronics to be repaired, that 


So Frank borrowed one expensive instrument and brought it home for the 
weekend, Healtereditby proprietary method so that he could detect energetics 


radiation, Voila! The entire earth Was alive with Soviet energetics signals. The 


singin he Sen racing 


weak interferometry ofso many signals impin 
electronic systems to be repaired, ha 
instruments bad detected. 


In response to Frank's call, I immediately proceeded to his location. 1 personally 
on the oscilloscope, as detected by Golden, some 27 pairs of Russian 
ignals, each of the two in a рай being 12 kilohertz apart. (We have 


previously explained why two frequencies are used, and one "pretends" one 
transmitted the difference frequency). Each of these frequency pairs represented 
the entire earth held in entrained resonance. Each pair was an "energy tap" in the 
earth, extracting enormous energy from the heat of the molten core of the earth 
itself and outputting it as 12 kilohertz power for transmission to giant 
interferometry weapon sites. 


Each "tap" was extracting energy sufficient to power perhaps 4 to 6 ofthe giant 
intercontinental energetics interferometer weapons. We were observing 
something like 100 to 150 massive weapons on line and radiating. A fullup. 
strategic dress rehearsal or preparations for a fulLup strategie attack on the 
US. was underway. 


Gorbachev was still a "new man on the job" at that time. Further, 1985 was the 
40th anniversary of the end of WWII, and a very important occasion for the 
Communists und in fact for all Russians. The May Day celebrations that year 
went on for several days, not just on May 1. 


What we were seeing were preparations for a massive May Day weaponry 
demonstration in and around May 1, 1985. We were observing the preparation 
and demonstrated readiness of all that great armada of Soviet energetics 
weapons, to meet Brezbnev's 1985 schedule laid down back in 1972 (126) 


Longitudinal EM wave communications to deep underwater Soviet subs, the 


preparations for the next World War was а most sobering experience 
Апет May 1, most ofthe armada of interferometers was stood dowr 

strated that the "ready schedule” had be 
energy taps in the Earth were also stood down again, That 
‘one remained active 


The May Day report to the beads of the Communist Party that year must have 
really been something! 


As usual, apparently our own scientific and intelligence communities did not 
detect the main activities, and would not have believed it if one told them. They 
certainly did not believe it when I published it in 1986 in Fer-de-Lance, but 
labeled it sheer fantasy or at best total conjecture. 


It was neither fantasy nor conjecture. It was direct experimental measurement. I 
was in fact what used to be called scientific method. The problem with our 
intelligence agencies was that they operated behind policies. Once the policy is 
decided, then regardless of what the intelligence analysis indicates, anything 
against the official policy is just ignored. This neat litle policy method of doing 
business has resulted in making our intelligence agencies some of the most 
politcal-minded and manipulative groups on Earth. 


Meeting the 1985 Schedule for Readiness 
In 1985, KGB/Russian preparations be 
readiness projected for that year by Brezhnev in 1972. Bei 
these actually went afier destruction of vehicles and killing people. These were 
actual acts of war. The so-called "Cold War" was not nearly so cold as pictured 
in the news media! 


ın in earnest for the energetics weapons 


liner off the coast of San Francisco, bound for Los Angeles (Fi 
flamed-out the engines. The stricken craft fell 30,000 feet before the time- 
density "cooling" charge drained away, sufficient for the pilot о restart his 

s and limp into San Francisco. Gravitational and inertial anomalies —a 


clear signature ofthe use ofthis EMIGR weapon—were exhibited upon the 
personnel in the cockpit. The official investigators ignored those signatures 
after all, such is not in their standard checksheets! And everybody knows the 
Standard checklists ше already perfect! 


SIX MILE DROP IN TWO MINUTES 
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Е 0 LOS ANGELES- 
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KGB Crews Regularly Practiced Against U.S. Rocket Launches 
from Cape Canaveral 

In a late Nov. 1985 night shutle lunch at Cape Canaveral, the Russian 
interferometer crews continued their practice of using the U.S. shuttle launches 
as convenient "simulated" ICBM launches, for energetics interferometer crew 
practice (Figures 15 and 16) EM missiles (balls of EM energy formed in the 
area by distant LW interferometry through the earth) were used as the 
"destructive agent, but were offset from the actual launch in order not to 
destroy the shuttle. This was normal crew drill, not combat operations. The 
practice range for energetics weapons is—as might be expected —the actual 
targeted area and targeted nation itself. 


As shown in Fer-de-Lance, 1 published an actual picture (Figure 15) of such a 
KGB EM missile strike, offset from that shuttle launch in late Nov. 1985 and 
snapped by Bob Gladwin. I also published an actual picture of a second such 
EM ball of glowing energy (Figure 16), over the launch site for the same launch, 
and used as a registration point (the LWs deviate slightly in passage through the 
earth, since the potentials in the earth are not constant). George Suchary took the 
second photo, 


A standard artillery "shif-from-known registration point” method of firing was 
being used. In other words, the crews establish LW track on that EM registration 
ball, right through the earth. That represents a point having a known set of 
coordinates—a registration point. established in the firing computer. Then 
When the targeted strategic missile (in this case the shuttle's main booster) 
ignites, the interferometer also racks the huge ionization target of the exhaust 
With the same weapon system. 


"That gives а known relative location of the missile rear end, with respect to 
one's registration settings for the registration point ball of light. Then add some 
meters to move up onto the missile body proper, and voila! The center ofthe 
target missile that will be fired is now in the bulls-eye, so to speak. That is a 
standard "shift from a known registration point" method of shooting, well 
known to every artillery group on the planet. The "marker beacon" is what is 
Known as à "high burst registration," except it is not a burst but a steady ball of 
energy maintained over the area asthe registration point 


The distant rocket or missile can now be destroyed in a variety of ways: 


(1) Just create а sudden EM surge arising right in that spacetime (that is, just 
pulse the interferometer). That burns out some ofthe inner electronics of the 
missile, causing partial or complete missile failure. 


(2) Sharply pulse the interferometer to introduce EM energy surges and sparks 
in the fuel or solid propulsion, igniting it massively and blowing up the 
rocket, Works well for айстай fuel tanks as well 


(3) Form another EM missile and hit the missile broadside with that, burning 


p 


h it and destroying it immediately 


(4) Hit it with an explosive EM missile internally, instantly exploding the 
missile into pieces. Or 


(5) Hit it with several of the above simultaneously 


Suchary and Gladwin had captured the direct evidence of KGB dress rehearsal 
for the strike and kill of the Arrow DC-8 in Gander, Newfoundland about two 
weeks later 


Kill of the Arrow DC: Practice Turned into Performance 


‘Two weeks later, the same KGB weapon tested against the Cape Canaveral 
sue launch was used to destroy the Arrow DC-8 at Gander, Newfoundland, 
killing some 256 occupants, 248 of them being U.S. soldiers returning from. 
peace-keeping operations overseas. The aircraft was not iced up: later that was 
clearly established, 


See Figure 17. As the ill-fated Arrow aircraft began its thrust down the runway 
for takeoff, it was already under LW interferometer track (the exhausts of the 
engines were being precisely tracked) by distant KGB operators. The KGB 

‘operators simply began to cool the combustion gases in the engine combustion 
chambers as had been done to а U.S. jetliner earlier that same year (Figure 56) 
ой thecoast of San Francisco (there they had completely flamed out the 
engines). Now they did not want to flame out the engines during take-off, but 
just wanted to reduce the thrust of those engines. 


So the available thrust of the engines began decreasing as the aireraft picked up 
speed on the runway toward takeoff, even though the turbines were rotating at 
{all speed. For powered flight, it is the thrust-per-drag ratio that is important 
One can reduce that ratio by ice-loading and therefore increasing the overall 
aircraft drag, as all Transportation Safety Board checksheets assume ifthe 
engines are at full rotation and if operation and icing conditions are present. Or 
fone can reduce the ratio by reducing the engine thrust itself, as was done forthe 
Arrow, even though the plane is de-iced. All the Transportation Safety Board 
checksheets assume that it has to be drag increase, and thus due о icing. 


‘TheNational Transportation Safety Board (NTSB) investigators know nothing 
about longitudinal EM wave interferometry and its capabilities and its 
development by several nations of the world. Neither do their checksheets, 
Sadlly,the NTSB is not even aware that the electrodynamics and electrical 
enginccringit assumes is so perfect is in fact a decrepit old model based on 
century-old errors. They are unaware that much better electrodynamics models 
have long been developed for particle physics, because the crusty old classical 
model is totally inadequate, Their checksheets also are "unaware" of anything 
really modem such as electrodynamics models of the higher group symmetry 
p 


The thrust reduction by combustion gas cooling does not appear on the official 
checksheets and is never considered. lt is not considered to this day. I will 
probably still not be considered this century 


Observers о 
symptom of co 
and missing ean be another, ifthe cooling increases. E 
when the combustion no longer can be sustained because of the dramatically 
lowered temperature ofthe gases. 


the ground heard those engines “laboring.” which can be a direct 
ibuston gas cooling and er 


The Arrow Pilot Sensed the Lack of Power, But the Aircraft 
Was Immediately Hit 

See Figure 17. At rotation and lif, the pilot of the Arrow DC-8 immediately 
sensed his lack of it, and started а slow tum to the right, apparently intending 
to come around and land again as an emergency measure. Meanwhile, crossed 
beams had formed in the sky above and offto the right side. From those crossed 
beams of light, there shot down a bright "streak" of light that stuck the fuselage 
ofthe aircraft in the right side, ahead ofthe engines. That was the EM missile 
strike—just as had been offset from the shuttle launch two weeks earlier in 
Florida, and photographed by Bob Gladwin. 


‘That piece of Arrow DC-8 fuselage hit by the EM missile, with the burned hole 
in it, was recovered and tested. Tests showed no explosive residues on the edges 
ofthe hole, so it was not made by а bomb or other explosive device. Instead, it 
was made by an EM missile ofthe type that over a decade later hit the TWA- 
800 several times off Long Island and killed it. 


In the Arrow aitcraf’ Kill, the fiery EM missile sharply ignited the plastics in 
the forward cabin, which explosively outgassed. One product of such outgassing 
is hydrogen cyanide. A whiff or two, and all the passengers in that section were 
already dying of cyanide poisoning. ln the autopsies ofthe recovered bodies, 


about half the passengers were already dead ofcyanide poisoning before the 


‘plane impacted the ground and exploded, They died while that aircraft was still 
Tying and sinking tuil-first toward the ground, 


The results of those autopsies were deliberately withheld from the Canadian 
investigative board. 

The impact ofthe EM missile on the Arrow DC-8 was clearly recorded by 
sharp, vertical EM surges (spikes) in traces on both data recorders on board the 
айтай. In Gravitobiology. on p. 82 I printed the recorded sensor responses for 
that signature also. 


Cut, with a bócksew, to the 
amo length as tuner spindle 


а hole in the board with a screwdriver × 
1o accommodate this projection Е) 


Elements of the U.S. Government Deliberately Suppressed 
Vital Evidence 

Several eyewitnesses, including Judy Parsons, physically observed the form 
of the crossed beams in the sky. Parsons and perhaps others actually saw the 
streak-down and strike of the EM missile when it hit the doomed Arrow DC-8. 
Parsons tried to testify, but her testimony was never allowed to be heard by the 
Canadian Transportation Safety Board. A major U.S. News agency interviewed 
her, but then squelched the story for some "unknown reason." Other witnesses 
(ho are still reluctant to come forward) did observe the strike of the EM 
missile also. 


Why would the U.S. government deliberately suppress information relating to 
the cause of the deaths of 248 of our soldiers returning from peacekeeping 
missions overseas? Why were they so determined that this direct act of war be 
declared an “accident” in the face of overwhelming evidence that it was not an 
accident at all? 


Iran Contra was not yet divulged at the time. Recall, at very high level our own 
fellows had directly Violated the law, and were engaged in the illegal Iran Contra 
fiasco up to their eyeballs. Also, some officials in Washington in certain high 

U. S. Government circles were in near panic, in their personal (erroneous) firm 
belief that a MidEast-sponsored terrorist bomb had destroyed the Arrow. In that 
case, so they reasoned, with the murder of 248 of our soldiers, the American 
publie would be so aroused and angry that they would force military actio 

against the MidEast nation or group, and that would then reveal Iran Contra. Too 
many highly placed people's hands were dirty! 


So extreme spin control was the major requirement. Damn how many American 
soilders hal just been Killed in an overt act of war against the U.S. Damn the 
implications ofthe use of eerie new weapons we did not possess. A hue and ery 
from the U.S. public would almost certainly reveal Iran Contra und smoke out 
the duly secrets. That must not happen at any cost. Some high officials— 
particularly the ones who engage in such illegal acts, in assassinations, murders, 
ele —are far more interested in covering up their nefarious deeds than they are 
interested in any kind ofjustice or morality. Consequently, the fix was in. 


So US. officials placed enormous pressure on Canada to produce afinding of 
icing. Lots of other skullduggery occurred, which probably constituted criminal 
activityby some U.S. officials. A high-ranking U.S. military officer arrived on 
эйе quickly, apparently under orders to erase that scene as fast as possible Не 
almost immediately wanted the Canadians to bulldoze over the site, even before 

recovery operations were complete and while the investigation was just getting 
underway. The site was bulldozed over in unseemly haste not long thereafter. 
"That would appear to possibly constitute deliberate tampering with the evidence 
at an official site of investigation, on the part of whoever ordered the General to 
bulldoze the site precipitously 


In addition, witnesses such as Parsons were never allowed to testify. The 
Canadian Board waited until the half of its members who strongly opposed any 
‘ad hoe Finding were absent, and hastily approved а finding of icing as the cause 
ofthe "accident" Later the disgruntled Board members who were absent when 
the "voting" occurred, issued their own minority report. Unfortunately they 
knew nothing of scalar interferometry and energetics weapons, and so they 
strongly believed it had to be sabotage and explosives 


Anyway, the blackguards hiding Iran Contra buried the incident, and the savage 
ill of 248 of our soldiers and В civilians went unpunished. Anyone such as the 
present author who pointed out what had really happened and why, was just 
branded a lunatic. After all, the blackguards who do not flinch at murder and 
unapproved assassination do not blink an eye at slander and libel. 


The sad part is those fine young soldiers and the 8 civilians who were Killed, and 
the grief und lasting changes made to their families. It is the children who had to 
grow up without their fathers, rhe mothers whose husbands were suddenly dead, 

ete. They deserved much better from their government than they got. 


Other Direct Energetics Signatures on the Arrow DC-8 


Meanwhile, in the lifting DC-8 the strike ofthe EM missile had also time- 
density charged the forward cabin materials. Those materials slowly decayed 
Trom their excited states via longitudinal EM wave emission, When а human 
body is subjected to fairly significant LW waves (accompanied with their time- 
density waves), it gets its internal immune system and cellular regeneration 
system "jammed," since these systems use LWs and accompanying time-density 
waves. The cells and tissues are also "tme-energy charged" as well, and so 
spurious LWs continued to be slowly emitted in their tissues and cells locally, 
leading to gradual, general debilitation. Alera time delay for the effects of this 
lime-charge decay to be exhibited, such exposed persons will get sick with odd 
symptoms of various diseases such as influenza 


The ground handlers on the scene and exposed to the struck materials of the 
aircraft, were also exposed to longitudinal EM wave radiation from those 
materials which had been instantly "time-charged" at the powerful strike. Hence 
they were exposed to fairly significant LW waves, and should therefore have 
shown later symptomology, 

Some 60 or so of the ground handlers actually retrieving the crash materials later 
sickened with all sorts of mysterious maladies: dizziness, stomach cramps, flu- 
like symptoms, weakness, nausea, fatigue, ete —precisely what would be 
expected if some the materials they were handling were emitting longitudinal 
EM radiation, exposing them to significant LW radiation, That is a clear 
signature again ofa strike by an EM missile, and the exposure of those retrievers 


o LW emissions. [n no normal way could 60 ofthose ground crewmen handling 


the wreckage debris all come down simultaneously with the exact symptoms of 


LW radiation sickness, unless that was what it actually was 


Many of those sickened pers 
ares alive and debilitated. 


mained debilitated for years. Probably a few 


‘Thereare other signatures on the Arrow DC-8 Kill. I did a small bit of work on 
fhe problem in the interests of Arrow airlines, but of course the conventional 
investigators they also hired could only conceive of an ordinary explosive. 
Nevertheless, I did tell them as best 1 could what happened to their aircraft, their 
crewmembers, and our own valiant soldiers. 


Our troops on board the tragic Arrow DC-8 did not die from a simple overiced 
plane that crashed as a result of carelessness in deicing operations. They died as 
The result ofan act ofwar against the U.S., carried out by the KGB as a test in 
ап entire series to demonstrate the 1985 readiness that Brezhnev had specified 
їп 1972, That war is still partially ongoing and undeclared to this very day. with 
other players such as the Yakuza and Aum Shinrikyo also now in the game— 
and possibly even the Chinese, who certainly have had the weapons for some 
time, and have had QP weapons and negative energy EMP weapons since earlier 
this year (2002). 


With the kill ofthe Arrow DC-8, the KGB made its deadline that had been set 
down 13 years earlier by Brezhnev. To meet the 1985 schedule, something 
significant had to be Killed successfully and clandestinely, no later than Dec. 31 
1985.The KGB made the schedule on December 12, 1985, by killing the Arrow 
DC-8 afier а warm-up and full dress rehearsal against a U.S. night shuttle launch 
at Cape Canaveral about two weeks earlier. And they also demonstrated just 
how ignorant of such energetics weapons and their usage the U.S. govern 
scientific community, and investigative boards really were. 


We were fortunate they did not just go ahead and Kill that same shuttle in late 
November 1985. Instead, they waited and Killed the Challenger a few months 
later. 


Other Acts of War Completed the Milestone 
Apparently the final demonstration of milestone completion called for the 
destruction of an aircraft, Kill of an ICBM, Kill of a space shuttle, induction of 

‘earthquakes, and demonstration ofthe new quantum potential weapon still in the 
advanced laboratory stage. The KGB completed much of the milestone 
‘demonstration in 1985, The remainder they completed in 1986. 


In January 1986 they killed the space shuttle Challenger, and the very next night 

the КОВ even gave a big party in Moscow, to celebrate the "perfect success of 

their active measures” against the shuttle. General Daniel O'Connor, former 
head of U.S. Army intelligence, person 

USS government officials, pointing out the almost cert 

КОВ and the fat that the loss of the shuttle was almost certainly due to a hostile 


act by the Soviets 
In April 1986 (May Day report time was coming!) the KGB killed a Titan ICBM 
fired from Vandenberg Ай Force Base. They also induced several large 
‘earthquakes for practice, and then began the induction of the long-dreaded 

giant California quake” in the San Andreas Fault zone. 


‘This later induction of what would have been a massive quake in both San 
Francisco and Los Angeles, and all along the San Andreas Fault, vas countered 
(destroyed) by a civilian group known to this author, with a backlash that 
resulted in the Chernobyl incident. 


n April 1986 (for the same May Day report) the KGB also demonstrated the 
effectiveness oftheir newly emerging quantum potential Weapon against the 
convenient U.S. air attack on Libya (Figure 25). 


Kill of the Titan Missile Over Vandenberg Air Force Base 
In 1986, the KGB began gingerly using those energetics interferometry weapons 
to kill other U.S. aircraft and several U.S. missiles, including killing a Titan 34- 
D fired from Vandenberg AFB on 18 April 1986, The Titan was killed 9 
seconds after launch, partially crippling the U.S. space surveillance program. 
That kill was part of the demonstration of readiness milestone completion, 


There was a completely decisive signature on the kill of the Titan. Simply check 

Aviation Week & Space Technology, 124 (17), Apr. 28, 1986, p. 18, where a 

Picture (he one taken from longer range) of the Titan explosion is printed. Look 

about an inch above that explosion, which is already well developed. There 

above the Titan explosion sits the KGB ball of light registration point, just as it 

was sitting over the night shuttle launch in Cape Canaveral in later Nov. 1985 
ideotaped by a private photographer. 


1 persuaded NBC engineer Ron Cole and his colleagues to analyze a copy of that 
Video tape frame by frame. In 17 frames, that little ball of energy above the 
explosion moved off оп its own course, independent of the Titan explosion. 
Since the launch area for such missile launches is controlled and there were no 
aircraft over the explosion, then one again has a very clear signature. The KGB 
Killed the Titan, with 100% certainty. 


That of course was a test of the interferometry weapons in the role of Launch 
Phase ABM system, Tested agains ће Arrow, the KGB operators were 
‘emulating test of the system in a Launch Phase Amibomber role. These were 
Vital strategic weapon tests. 1 published details of the use ofthe weapons in 
many other roles. 


Strategic Attack in 1986 
We have previously documented and published why the U.S. was not fully 
attacked and destroyed by the Soviets in 1986. It was because of our nuclear 
facilities, warheads, ete. which would have exploded, creating great fallout 
hazards worldwide, and because of nuclear dead-man fuzing weapons 
clandestinely placed in Russia by one or more other nations. 


А friendly small nation possessing energetics weapons also intervened directly 
in 1986, and blew up several Russian missile ammunition storage sites, some 
five or so in six months. In one such explosion, about one third of all the 
missiles in the Russian Northem Fleet were destroyed. Аз we stated, the so- 
called "Cold War" was not nearly so cold as has been represented, 


In short, the friendly litle nation served notice on the Soviets tht, if they moved. 
against the West, the Soviet Union itself would suffer terribly. They put it in 
language clearly understood by the KGB. So any full-up strategic attack for that 
period was stalemated by that combination of factors 


А major concern for the Soviets was their inability to counter the dead-n 
fuzing problem posed by nuclear weapons clandestinely hidden inside Russia, 
and by the nuclear warheads and reactors inside the targeted nation(s). They 
already had ће quantum potential (QP) answer theoretically, and had conducted 
a demonstration test of a laboratory QP device, but they had not yet completed 
the ОР weapon systems and deployed them. 


Nonctheless,a very powerful strike of peculiar nature induction of a giant 
earhquake in the San Andreas Fault zone, including in both Los Angeles and 
San Francisco was scheduled. This strike would have caused billions of 
dollars worth of damage and would have killed perhaps 200,000 Americans. The 

nitiation of the strike was actually begun in April 1986—as the reader can begi 

to see, there was to be one helluva May Day report in 1986! Incredibly. a private 
group here in the U.S. then made à unique and unprecedented contribution that 
saved the day for Los Angeles and San Francisco. 


What Really Happened in the Chernobyl Disaster 
Usingthe "inside" ofthe Woodpecker beams as superhighways for their 
longitudinal waves and interferometry, in April 1986 the KGB interferometers 
had started their build-up of substantial induced EM energy in the sides of the 
San Andreas Баш! that runs through Los Angeles and up through San Francisco. 
“Two beams were being used by the Soviets: One was coming down on the target 
from the North—coming over the North Pole regions and the ice caps—and one 
was coming around from the East and upon the target area. Completely (100%) 
‘certain signatures were present, including some ELF "chugger" waves 
symptomatic ofthe Soviet method of inducing very large quakes. The time- 


energy is being used, hence very low frequency ELF is employed to maximize 
the amount of time-energy available for transduction in the rocks on the side of 
the fault. The Soviets were building up a very large earthquake—indeed, to. 
spawn a whole series of such quakes all along the San Andreas fault i 
severe aftershocks following after the main quake had done te 

short, they were preparing to hit California with the 

had been anticipating and dreading for so long. 


А private group contacted me. They stated they could take out one of the 
transmitters by producing a powerful (giant) phase conjugate replica signal pulse 
upon it that would backtrack right into the trans ly 

it outa surface application of the "phase conjugate shooting" once considered 
for armed satellites that could shoot down rising hostile ICBMs at 10,000 miles 
distance. As I understood it, they had a new kind of essentially noise-free 
regenerative amplifier, used in a transmitter. This meant that extreme 
amplification could be achieved in а pulse response to a received Woodpecker 
signal, before the transmitter bumed out Since the group had no knowledge of 
the exact KGB transmitter locations or the possible consequences of such an 

action, they asked my opinion as to the risks associated. This placed me in a real 
quandary. 


At the time, the U.S. was literally under siege. We have mentioned some of the 


7 A very иеби important ров ls this: An energy Пом of any amtousi—say. 10 joules per 
seconds нове cro power if none of that energy flow а еде or changed а биш. So 
one has ely perfect nai ic ample, and a pure nose Iree energy signal арш. the pal 
energy input can be directly and еу ample without mit, so long as thone noise free 
Conditions canbe upheld. la short бш rigorously consue regain. and te wey used ani 
‘wllknowa axiom of gauge едо the ability 1o change the local energy denny of a system 
Tame of he synem анау Irom the Laboratory Cee. This group idet had ach an amplifier, 
which 1 psialy saw, and spparenlly has d today. Our present txt have not yet realized the 
‘eal implications of gange певана I тема that one can ену amply energy wibou limit 
"ice certain conditor oo divergence afte energy change os far) ше met Tho does jt 
Violate energy conservation: the "poental energy ofa system" ls mot a ted number a all but 
depende on the (тше othe observer vis a vis te fume ofthe system. We poil ош dut here 
Sally ме no true conservation lays in geneal нау unless песе by barry нешше 
The great Hilbert already knw hs in 1917, two years afer the advent of Eater general 
relay. Hilbert sated: "шеп. "ий е general theory afrelativity Le in the case of 
gerere orice ofthe Harlin incon, marty equation sounding m He E 
uations im orthogonally ovarian! theories do not exist at all could even take ths 
Circumstance as the characteristic feature of the general theory of rea” (D. be, 
боеп Nachrichten, Vol 4, 1917, p. 2]. Loskutov and Logunov commented as flows: “ln 
бизе Be дыме» principle, Балай acta мой te Maa efe aration 
eid as a Faraday Maxwell feld. and Mis reflected in the pseudonensorial characterization of 
He geviatonal fld that he пападан. Hilbet wes thefirst drow tention i he 
шешеге ofthis Unfortunate Hert was evidently not understood by hir 
Contemporaries, since neither natem himselfnor other phuc recomiced tact ha in 
ener relay conservation ocior energy, momentum. and angular momentum ar i. 
principle impossible.” [Nonniqunes of (he predictions of the general theory of relati 
Ss Part Mae, 186). Мау June 1987 p. Пу. 


"target year" activities, such as Kill of the Arrow DC-8, flameout ofjet engi 
carly їп 1985, target practice against shuttle launches at Cape Canaveral 
November 1985, ete. Actually kill of targets had continued in 1986, A huge 
earthquake followed by several large aftershocks had been used against Mexico 
City on 19 September 1985, causing great damage and demonstrating а little of 
‘what might be expected when they chose to hit Los Angeles and San Francisco 
much harder. The Mexico City quake had been preceded by an induced, giar 
hailstorm weeks earlier, and on the evening of 18 September 1985 by giar 
radial cloud signatures accompanying the generation of excess energy in the 
underlying rocks as the KGB prepared next day's giant Mexico City quake. The 
reader should recall that, working with Sweet during this period, I knew with 
certainly which earthquakes were natural and which were manmade. 


U.S. missiles und aircraft had been hit, the Challenger had been destroyed, and 
the Titan 34-D had been destroyed at Vandenberg AFB on 18 April 1986, 
accompanied bya 100% indicator (the substantiated presence ofthe marker 
beacon for registration and shift firing). In addition, a litle Richter 53 quake in 
the San Francisco Bay area had been induced by the Soviets on 31 March 1986, 
a quake which was correlated with preparatory activity on the Woodpecker 
transmitter signals the day before, showing Soviet induction of the energy to 
create the quake. Again, we had instrumental evidence that it was manmade. 


‘That quake on 31 March had been a "warm-up" and practice for the big one now 
shout to be induced in both Los Angeles and San Francisco, and along the San 
‘Andreas Fault. In fact, it appeared that the entire fault zone would be stimulated 
by deposit of excess energy all along its length. In that case, induction of a 
distrituted California quake of unprecedented extent and great magnitude was 
now in process, though just beginning. If that event or those events occurred, the 
loss of American lives and property would be staggering. 


The High Side Risk Factor 
‘The group's query to me presented a very difficult decision situation. Such huge 
Soviet interferometer beams, once built up, contain enormous longitudinal EM 

Wave energy. fa Soviet transmitter were near large nuclear facilities, and were 
nd shorted, allthat potential energy might lash directly 


instantly blow 
the ground. 


In case of such а catastrophic transmitter failure, an enormously powerful 
longitudinal wave pulse would spread ош пай drectionsin the surrounding 
earth. The fist nuclear material the pulse encountered would be fissioned 
abruptly and very violently. Ifthe transmitter were within a few kilometers of 
‘one or more of the large "monster" Soviet ICBM sites, the fulup explosi 
‘several 30 ог 40 megaton warheads might resultin the dirt and dirty. The 
resulting fallout and contamination would be massive, would spread round the 
‘world, and would eventually Kill millions for years to come. Nuclear reactor 
ilar risk: instant fission of all the fissionable material in one 


г 


E 


of them would constitute an unprecedented and giant nuclear explosion, in the 
dist and dirty. That was the high side risk. 


‘The Low Side Risk Factor 

‘The low side risk would be that litle or nothing at all would happen: perhaps а 
tremor induced in a nearby fault zone, etc. I knew that the Soviets—after a 
early Kyshtym transmitter failure had produced such a flashover on a much 
smaller scale and that flashover had caused the nuclear explosion of nearby 
stored nuclear wastes. The resulting fallout contaminated some 1200 square 
kilometers, which is still contaminated to this day. I also knew that, after 
Kyshtym, the Soviets had installed safety devices on all their scalar 
interferometer transmitters in case ofjust such failures. 


So ifthe safety devices held when the transmitter suddenly shorted out, they 
could hold the longitudinal ЕМ wave beams and potentials long enough to d 
the energy slowly and harmlessly into the earth over an extended period. That 
was the low side risk. 


The most likely consequence, of course, would be somewhere in the middle, 
between the extreme upper risk and lower risk limits. In other words, we could 
‘expect some bad repercussions in the Soviet Union almost certainly, but 
hopefully it would mostly be confined to that spot. 


Consequences of Not Taking Counterfire Action 
Ino action were taken, the risk to the U.S. was appalling. Ifthe transmitters 


‘continued, then perhaps 200,000 Аз 


sans would be injured, and many of them would also die. Enormous 
physical damage would also be done, and those basins would be disaster areas 
for some years to come. It would be interpreted by our inadequate scientific 
community as а great "natural" disaster caused by a giant earthquake, and the 
ost of Khrushchev would have had one more laugh at us, with his words "We 
Will bury you!” silently ringing in the ether. 


My Recommendation to the Counterf ire Group 

To save those American lives, some reasonable element of risk had to be 
accepted. In other words, it became a classic "risk-to-benefit" military analysis, 
but one that was deadly serious. To me, as а military person the medium risk 
had to be accepted in such case. 


1 gave the group my reasoning. They then asked what T would personally do if 
my own finger were on the fire switch. I answered that 1 would take out the 
transmitter ог transmitters and save those American lives, accept the media 
risk, trust in God, and pray for the best. Military decisions often have to be 


in just such uncertain conditions. If one's military could not make such tough 
decisions, then one's military forces would inevitably lose their wars. 


‘The Group Fired and Took Out a Transmitter 
‘The group thanked me, stated that they would fire, and hung up the phone. See 
igure 57. They did fire on April 25, just as they promised, and they did destroy 
‘one of the KGB transmiters—apparently located some kilometers (perhaps 30?) 
from the Soviet nuclear reactors at Chernobyl. 


At the moment the transmitter was hit and destroyed, engineer Bill Bise—out in 
the field with magnetic field detectors and measuring the Woodpecker beams— 
observed the abrupt failure of the Woodpecker transmitter beam coming around 
‘the Earth from the East, Thus, he actually detected the successful destruction of 
"hat distant interferometer transmitter. Unknowingly he had detected the results 
of a great counterstrike in a very dar battle, 


I- SAFETY ESCAPED AND 
CIRCUITS DISCHARGED 


GIANT STANDING 
SCALAR EM WAVE 


Fase Conca dst 2525 Ae 1988. 


Resultsat the Transmitter and at Chernobyl 

We were very, very lucky. At the destroyed transmitter site, the safety circuits 
kicked in and caught the huge beam potential and held it for about 24 hours, 
gradually draining down the intense beam energy into the earth in а slow 
manner all the while. 


A frantic Russian message to the Chemobyl reactors galvanized the operators to 
immediately shut down those reactors (putin the cadmium contol rods) 


However, the uranium in the fuel rods was of course still siting there. 
Chernobyl then waited with bated breath to see if the safety circuits would hold 


Then on 26 April, the safety circuits at the transmitter site finally crumbled, and 
a far weaker LW flashover occurred than would have occurred earlier without 
the safety. The spreading LWs in the earth struck the nearest reactor core at 
Chernobyl, preceded seconds before by a tremor induced in the earth at 
Chernobyl as the LWs arrived. Part of the struck uranium in the core fissioned 
immediately, venting the containment structure and spewing out radioactive 

teri Nuclear fallout spread over much of Europe. The rest of the disaster is 
well known. 


‘That unknown group, in my estimation, saved a large number of American 
lives—at least 200,000 or more and perhaps as many as 300,000. They also 
prevented enormous physical damage to California, both to Los Angeles and 
San Francisco and to points in between. The members of that group are the 
unsung heroes of this bizarre episode. It is my hope that may live to turn the 
names of those persons in for the award of a very high Presidential medal. Until 
then I will not reveal those names under any circumstance. 


Whether or not the U.S. scientific and intelligence communities know it or 
believe itis of no concern. What matters is that a great many Americans are still 
alive, and their children born since then are alive. Those Americans otherwise. 
would have been very, very dead or never born. 1 personally have reflected on 
those desperate circumstances many times. И1 had it to do over again, I would 
unhesitatingly urge the same action: Fire and save those American lives, and 
accept the medium risk. And pray. 


‘And I did pray afier recommending the strike. In my opinion, this time my 
fervent prayers were answered. I am extraordinarily sorry for the civilian deaths 
‘that occurred: all one can say is that it was under severe circumstances and in а 
very peculiar and very desperate—war 

"The Soviets had many other interferometers on line. They induced a substantial 
earthquake in Mexico at the end of April. Thus they did complete their 
"earthquake footsteps” ofthe milestone. On 7 May they induced a 7.7 Richter 
quake in the Aleutian Islands. 17:7 to 9.5 quakes had hit all along the San 
Andreas Fault in Los Angeles and San Francisco and in between, then the 
destructive scenario I had envisioned for the West Coast would have occurred 


The world of radio 


Today, radio is part of our everyday life, yet only 
at the beginning of this century it was a miracle, It 
is still something to marvel at—and a fascinating 
subject to study. 


With this book you will learn, stage by stage, how 
to build more than one simple receiver. Everything. 
you should know is explained simply and illustrated 
clearly, and you will have the pleasure of constructing 
something marvellous that really works. 


Ай the components used are easily available, usually 
from your local radio dealer. Most large towns have 
shops specialising in stocking components, but it is 
also very easy to obtain any you need by post. All the 
Populer electronic construction magazines contain 
advertisements for mail order supplies, Many of these 


suppliers provide catalogues which list all the com- 


ponents you will need. 


| c——— 


que $0 Botting up” shela pci over Aa 12 Nor. 1986 Wha еи shi, teat 
tise yn o en кай or rom ouside epee mda stop 


On 12 November 1986 the Soviets even placed a giant "dummy shield 
(practice) over Atlanta, Georgia (Figure 58). If the shield had been real and not 
just practice, any айстай and missiles flying into it would have been instantly 
‘exploded and destroyed. That mode—"botting up" a strategic weapons area —is 
useful to nullify an entire strategic ICBM launch complex or a large bomber 
base, ete. I can also "оше up" a large carrier task force at sea, including the 
aireraftand the Tomahawk missiles, the shells from the naval guns, ete 


Kill of the Challenger Included Use of Metal-Softening 

As we mentioned, during that 1986 preparation period the Russians also 
destroyed the Challenger spacecraft (January 28, 1986). Numerous signatures 
abounded,all of which we have already published. 


A few weeks before the kill of the Challenger, a close colleague had 
‘experimentally proven that a meta-softening signal was indeed placed on the 
Russian "woodpecker" signals (Figure 7). He did this quite simply: he wired 
himself into a receiver, through an intervening amplifier, and tuned the receiver 
to the Woodpecker signals.“ Then he took nails from a can of nails he was 


эз 


using, and hit them with а hammer to drive them into planks. The nails all 
folded up instantly like totally wet noodles. A couple dozen, one right after the 
other. Simultaneously, his son—who was not connected to the Soviet signal 
was pounding nails from the same box, normally and without difficulty. None of 
the nails picked up and pounded by his son experienced any difficulty or 
softness. 


Then my friend disconnected himself from the signal, and waited a bit. 
Whereupon when he then used nails from that same box, he drove them in 
without difficulty. There were no more "wet noodle” nails. 


We reach a very simple conclusion: When he connected to an amplified 
Woodpecker signal, his body was time-excitation charged (quick charge and 
quick decay) with a specific signal so that the nails he picked up were charged. 
"Then when hit with the hammer, the nails acted as if made of very limp rubber 
Without a rebound. When he disconnected from the amplified Woodpecker 
signal, and waited a moment for the induced charge in his body to dissipate, the 

jails also discharged their engines and quit acting ike limp rubber bands when 
hit, and became normal nails with normal behavior. That would seem to be quite 
sufficient to prove the thesis. 


‘The Challenger was then destroyed, as we previously printed, with numerous 
signatures of the hit, including even a KGB party in Moscow to celebrate the 
success of killing the vehicle (and getting away with i), 


Cold Molding: An Epilog to the Metal-Softening Donnybrook 
1 маз called а total lunatic for pointing out а meta-softening capability on the 
Russian signals. So be it. Metal softening is achieved by an engine which serves 
as а pumped phase conjugate mirror for the vibrations and signals in the lattice 
bonds of metals. Build up that engine in he metal unti the precisely reversed 
and overlaid signals negate the normal signals, and one has "dissolved" the 

Jatice bonds, converting the solid to а liquid. Lattice bond cancellation is not 
heating 


But that was not to be the end of the “metal softening” story. 
А few years later, working informally with a large UK aerospace firm "for fee", 
[furnished them an address in Moscow of some Russian scientists associated on 
the perimeter of the KGB energetics weapon program. The address had been. 
Taken from their cautious advertisement for business on the Internet and 
furnished to me by a correspondent, A UK engineer fluent in Russian was sent 
to meet with those scientists in Russia. They nervously showed him several 
novel things, one of which was ‘of metal. The liquefied the metal 


without beating, poured it in a mold, and waited for the "effect to wear off and 
the liquid to tum back into a solid again. 


Briefly, an energetics charge (using LWs) was induced on the metal lattice 
Vibrations, adding their phase conjugate replicas to the interior LWs comprising 
the lattice bond signals. The metals atoms were ime-density charged to an 
excited state (presently not recognized in Western science). Thereupon the metal 
lattice EM forces "dissolved" and the metal became liquid at room temperatures 
and without heating. The cool liquid metal was then poured into а mold. Then 
after awhile, the time-density charge and slowly drained away, and the metal 
resumed its normal solid state—all without any heating whatsoever. 


Оп a subsequent trp the engineer brought that Russian team itself out of Russia 
and to the UK. The Russian scientists demonstrated cold molding to assembled 
UK scientists, and to some U.S. visitors, The phenomenon was physically 
demonstrated and proven, 


1 was correct about the metal softening then, We were also correct back there in 
1986about the metal-softening signal employed against the Challenger (together 
With several other things). 


‘Thereare numerous other signatures on the death of the Challenger. Again, the 
death ofthe Challenger was not an accident. I was due to a deliberate act of 
war by the КОВ. The KGB knew in advance—after substantial probing 
incidents ibat they would get away with it. And they did so. 


Additional Update from Year 1998 to Year 2,000 Has Been 

Given 

In the action package we sent to the DoD in 1998, we told the rest ofthe KGB 
energetics weapons story up to that date, We gave the attack plans as we saw 

them and the most useful types of attacks to be expected. 

1 hope the reader is interested in this special energetics weapons information 


High power microwave weapons, high energy lasers, and nuclear weapons are 
useful but no longer decisive weapons either strategically or on the battlefield 


against а foe equipped with such energetics weapons, and particularly against a 
fe equipped with quantum potential weapons and negative energy EMP. 
weapons. 

Atpresent, we are intensely watching to sce if we can pick up indicators for the 
next scheduled strategic attack, its probable timing, and the "new twists" 
included in it. 


Presently, we have perhaps an 80% chance that the Ше nation can once again 

‘counter any new threat and cause the КОВ to abort the impending attack. On the 
‘ther hand, with Putin apparently limiting at least some ofthe action ofthe 

KGB, we have moved into our present asymmetrical warfare against terrorism— 


and ultimately against the extensive terrorist te 
into our homeland, 


ns and assets already infiltrated 


As a single example, before the collapse of the former Soviet empire, the 
Russians long ago slipped in nuclear weapons (from 20 to 40 KT) and hid them 
їп all our large cities and population centers, along with the Spetznaz teams to 
detonate them on command." Several nations have introduced teams with 
normal sabotage assets and also with weapons of mass destruction such as 
radioactive nuclear materials (fora dirty bomb), anthrax, smallpox, bubonic 
plague, etc. Behind the scenes, the die-hard remnant of the old KGB crew are 
using QP weapons to "spread" the immune systems (Figure 53) of our populace 
and materially enhance any BW strikes that the terrorists unleash, The rogue 
Japanese team (Yakuza and Aum Shinrikyo) on site in Russia are using their 
LWIs in a giant weather war and the occasional kill of an aircraft, etc. Over the 
decades Castro infiltrated some 10,000 guertllaspecial forces types trained in. 
‘camps in Southern Mexico for decades, Probably at least half are still loyal and 
dedicated and waiting to blow up bridges, power substations, high voltage 
power distribution system towers, dams, harbor facilities, refineries, pipelines 
(both ой and gas), ete. The first phase of WW IIL— delivery ofthe weapons of 
destruction and mass destruction to the targets along with means to unleash 
hem bas already been accomplished, 


We are particularly struggling against the rise of asymmetrical warfare—the 
superpower’ paradox (Figure 59}—and our present involvement in that "new 
kind of warfare is still quite foreign to us. Only time will tell how well we fare 
in this new type of war, which we will be engaged in for many years to come. 
Vice President Cheney rightly regards it as almost a state of perpetual warfare 
же shall have to lear to live with, as shown by his words on Oct. 21, 2001 


"The war on terrorism will not be over in our lifetime. It is different than the 
Gulf War was in the sense that it may never end. At least not in our lifetime. The 
way I think oit is, irs а new normalcy.” 


“Seo Stanislav Lunev (with Ба Winkler), Through the Eyer ofthe Enemy, Regnery, Washington, 
1098, Lune a high-ranking GRU defector. He ia fumer Colonel nthe GRU, бе lary 
counterpart ofthe KGB. In p. 22-33. he summarizes бе $рашаш capabilities, On р. 22-27. he 
ofthe ways in which the Soviets easly bought nuclear weapons into the U.S. On p. 30 be 
ont Russian seisme weapons. Use al EMP weapons son p. 30:31. Use of very. very low 
Пома i confirmed n р. 31. And this la абата layed by the CIA for release! 
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Complex, expensive, hightech 


‘Simple, cheap. lowtech initial. 
Latrincludes high tech and very high tech. 
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There is Also a Severe Bioenergetics (EM Biological Warfare) 
Threat 


The threat from bioenergetics is equally vivid. That old die-hard section of the 
КОВ сап now attack an entire population, e.g., with electrodynamically 
(energetics) induced diseases of any kind whatsoever, particularly when using 
QP weapons. Such attacks are totally immune to inoculations and antibiotic 
treatment, Any kind of strain or variation of a disease can also be induced in the 
pathogen pool for that disease. Against a foe who has such capabilities, our 
entire medical establishment—including all our emergency treatment procedures 
and agents is obsolete right now. A vaccination and the presence of antibodies, 
ер. does absolutely nothing against the EM induction ofthe exact physical 
«йа and form of a disease, as shown in the decades-long "microwave 
radiation" ofthe U.S. Embassy in Moscow (Figure 11). 


To the Assistant to the SecDefin such matters, in 1998 we furnished a 200+ 
page briefing package and loosely proposed a crash development of the new 
type of medical therapeutic treatment devices pioneered and proven by the 
Priore group in France in the 1960s and early 1970s, Later, Congressman 
Cramer queried that office for an answer. 


Unfortunately the Assistant SecDefs office erroneously responded to 

‘Congressman Cramerthat nothinginthe iteraturesupportedthemechanisms 
proposed. Indeed, the package we furnished contained a detailed list citing the 
hard French scientific papers in the literature, reporting the exact experiments 


and the astounding results obtained. Some 2,000 highly successful animal 
experiments for more than a decade of experiments in fact supported the thesis 
and higher group symmetry electrodynamics fully supports the ability to use EM 
‘means to make spacetime curvature engines, so that these engines then interact 
back upon the targeted mater to perform the actions desired. That it does not 
appear in conventional electrical engineering is of no consequence; it appears in 
physics and itis good physics, just on the cutting edge. 


We also reported, explained, and cited Becker's epochal work (Figures 27 and 
28), which is copiously published in the hard literature and which was an 
example ofthe fundamental mechanism also, Becker was twice nominated for a 
Nobel Prize for his outstanding work. Unfortunately, the Assistant SecDefs 
office responded with а non sequitur. 


Packages were sent also to NIH, NSF, CDC, and several other government 
agencies. Nota single one of those agencies was interested enough to have a 
competent scientist contact me and discuss the area. I strongly doubt that a 
single scientist anywhere in the Government bothered to seriously read and 
ponder the material so painfully and expensively compiled und furnished 
Lieutenant Colonel (Retired) Ken Moore and I worked our fingers to the bone 
for weeks, preparing that briefing, and we spent all ће spare money doing it that 
We could rake up and obtai 


The nea astounding, but it clearly shows the 
state of U.S. science with respect to novel energetics innovations, even long 
aller those innovations have been experimentally proven and documented in the 
hard literature, and even afier they have been weaponized against us. I is a 
direct indication of why the U.S. never deciphered what was going on in some 
four decades of Soviet weak microwave radiation of the U.S. Embassy in 
Moscow, including the kill eventual deaths) of three U.S. Ambassadors. 


For decades there have been manipulations, to say the least, in the holly 
‘contested field of the biological effects of EM radiation. We refer the interested 
reader to an excellent expose of that situation: The expose is by Dr. Andrew А. 
Marino, Ph.D.. J.D., Powerline Electromagnetic Fields and Human Health, 
which is current. I believe it can be freely downloaded from: 

http:/fwrww.ortho sume edu/Faculty/Marino/Powerline TOC. html. Dr. Marino 
has been personally and deeply involved in the investigation of EM bioeffects, 
in court eases, and in Blue Ribbon Panel investigations and proceedings. The 
book is an eye-opener, and it gives one a good view ofthe machinations in the 
EM bioeffects field. We quote directly from Dr. Marino, Chap. 6, р. 1 


'Oversimplistic as it may sound, whoever pays or EMF 
bioeffecis research and analysis determines what data is 
produced and the way it is interpreted. Soon after the 
possibility that powerline EMFs were health risks was raised 
in a legal dispute involving the New York Public Service 


Commission, power companies and their trade associations 
particularly the Electric Power Research Institute (EPRI) 
became massively involved in EM bioeffects research. 
Subsequently, the power industry dominatedfunding ofthe 
effects ofpowerline ЕМЕ, both in terms ofabsolute dollars 
and compared with dollars from non-industry sources. the. 
power companies and their trade associations were deeply 
deceitful regarding the information they provided to scientists 
and to the public regarding the potential health hazards of 
powerline ЕМЕ». 


In the entire EM bioeffects field, there does not appear to be any mention o, 
study of, or recognition of EM bioeffects induced by the most powerful EM. 
factors: longitudinal EM wave irradiation, time-polarized EM wave irradiatior 
and time-excitation charging of particles throughout the body and its cells, wi 
resulting emission of transduced longitudinal and transverse EM radiation fron 
within-to-without, 


National Institute of Health Reaction 


ЗН replied to my letter and action package from their Policy read: spin 
control Section. They noted that the package mentioned the Gulf War 
Syndrome, which was not in their mission area. So they just sent it off packing 

to DoD (simplest way to get rid of it, apparently no one seriously read it or even 
cared to read it). 1 queried them back by separate response letter about their lack 
‘of interest in a revolutionary proven new medical methodology well- 
documented to cure cancer and other dread diseases, in many hundreds of 
experiments by leading French medical scientists. This was certainly within 
"eir mission arca. 


‘They hastily replied from the Policy Section that, yes of course NIH was 
interested in all such things, and told me where to "submit a proposal.” We 
never got out of their Policy department. Again, not a single competent scientist 
їп the U.S.’ supposed master medical agency apparently even read the package 

(or cared to call and discuss the matter. This was an indicator of their total lack of 
any grasp of the energetics threat, its testing, and its use to induce the Gulf War 
Disease, 


Nowperhapsone can see why we are so far behind the KGB 


scientists and weapons program, 


igeties weapons 


Marino, ibid., is particularly enlightening on the adamant opposition by 
appropriate sections of NIH vis а vis the harmful effect of nonionizing EM 
radiatio 


No responses at all were received from the NSF and the CDC, or the other US. 
governmentagencies to which the package was furnished, 


The CDC of course comes under NIH, and thus its responses or lack thereof 
would be dictated by the parent NIH policies. As for the NSF, Marino, ibid. 
again is enlightening on the qualifications or lack thereof of its membership. 


So asthe » this nation is 
пау not. "controversial" or "out of the box” proven method for 
curing cancer, dread diseases, and mass treatment of those millions of American. 
casualties that are coming in our cities and population centers. Again, they 
directly ignore scientific method's very premise: Ifthe experiment is replicated 
and contradicts the theory, accept ће experiment and change the theory. 1 
personally concluded that the U.S. Medical establishment largely does not 
follow scientific method, but follows dogma and the already approved 
methodologies. 


How the New Revolution in Medical Healing Works 


For the reader who is a medical scientist and trained in physiology and biology. 
‘one might be interested in that revolutionary French therapeutic methodology 
and how it worked (before it was ruthlessly suppressed in the early 1970s). 


iore's apparatuses (Figures 12.49, and 60) simply pumped the cells of the 
entire body with longitudinal EM waves (each accompanied of course by ils 
time-polarized twin, in a Whittaker pairing). The cells and every part of ther 

эге very nonlinear, so they act as pumped phase conjugate mirrors for Whita 
Wave-pair engines resident in the cells and acting as "input signal complexes" 


Once the cells are pumped by these now-established rime-density waves, the 
damaged or diseased cellular masses slowly "charge up" with excess time- 
excitation. The irradiation took several hours, and this was the "activatio 
"time-excitation charging” stage. Thereafter, the time-charge decayed slowly, all 
the while constituting pumping of every cell and every part of it, in the time 
domain. 


The resident engine in the cell contains two components: (1) the normal or 
healthy component, and (2) the abnormal component representing disease or 
debility. Pumping these two components time-reverses both of them and 
amplifies that reversal. This creates amplified and incredibly precise antiengines 
in each cell and in cach part of each cell. These antiengines override the weaker 
cellular engines resident. In turn, this "reversing" action of the antiengines 


causes the pumped cellular masses (actually the mass-energy, in its exact 


structure and dynamics)—at any and all levels, including the genetics—to be 
time-reversed back to normal. In biological instead of physics terms, 
‘dediffereniated” the diseased or altered cells back to a previous healthy state 
by simply eliminating the diseased engine component, This is а dramatic 
extension ofnonlinear optical phase conjugation from the 3-space pumping 
domain to pumping in the complex (time) plane, and it is effective for time- 
reversing mass-energy at any and allfrequencies, We accent that the cellular 


time reversal back toa previous state includes all the cell's genetics and every 
rt ofthe cell no matter how small 


Time-reversing the cells back to normal state 


im 


бөл Bick dag Pros big (generale and tne ving poses. 


Normal cells are just backed up to а slightly younger condition. Diseased cells 
have their abnormal engine component overridden and reversed back to zero (its 
earlier state), so that only а slightly younger normal engine remains resident in 
the cell. This simultaneously reverses the cellular masses back to their previous 
healthy condition. 


‘Contrast this direct healing mechanism to tbe action of the immune systen 


‘The immune system itself does not heal anything. It contains the Killers, the. 
scavengers, the locators, the markers, the attackers, and the troops manning the 
ramparts. Usually after a fierce battle with invading hostile pathogens, it wins. 
Lots of cells still living are damaged in the melee. The immune system. 
seavengercells then scavenge up the residue littering the battlefield. But she 
immune system itself cannot heal and restore a single damaged cell, including 
one of its own, 


"That healing and restoration of damaged cells is the job of the regenerative 
system, stil litle known and inadequately studied today. Perhaps the most 
fundamental studies were mostly by Becker ef al. some decades ago. The 

regenerative. system (Figure 29) is an EM system in its operation, as clearly 
shown by Becker (Figures 27 and 28), yet it is able to physically differentiate 
and dedifferentite cells from one form to another at will, and in highly selective 
fashion. The regenerative system acts within its limitations (only weak pumping 
сап be done for the ime-reversal of diseased or damaged cells) to eliminate the 
delta (the deviation from normal of the resident engines in the pumped cell). 
"That restores the normal (healthy) engine and slightly amplifies it as well. 


tis obviously of the utmost medical importance to understand and apply (and 
amplify) this little-known technical mechanism by which the regenerative 
system is able to restore damaged cells back to normal. 


turns out that she regenerative system in its novel EMfunctioning uses 
precisely LW and TDW pumping ofthose damaged cells and gradually time 
reverses their entire masses back to a normal healthy state, within its 
limitations 


‘This is the secret of the mechanism of the cellular regenerative system which. 
is an electrodynamie system of very unusual nature. The exact mechanism has 
not previously appeared in the literature. It took me 14 years to uncover that 
fundamental mechanism, and another 4 or 5 to refine it a bit, even though both 
Priore and Becker (as well as others) applied it decades before without being 
able to fully decipher i 


The experimental proof is already in the literature, once one understands the 
higher topology EM unwittingly used by both Becker and the Priore team. The 
proper types of higher group symmetry electrodynamics required to understand 
the action of the cellular regenerative system ate available. There exist scientists 
skilled in their application and use, These scientists and that higher group 
symmetry electrodynamics are litle used, and are never used at all in the 
medical field. There exists no funding anywhere for higher EM examination and 
modeling of the functioning of the cellular regenerative system фе. for the 
fundamental healing process 


Just imagine what this could mean to medicine: One сап now develop a new 
medical science to amplif and apply nature's own proven method of restoration 
and healing ofdamaged cells, including all their damaged genetic material. V 
matters not what caused the damage, whether pathogen or gamma radiation, 
Whatever. This new therapeutic method is a totally new general relativistic 
process where powerful spacetime engines are created which work directly upon 
the damaged cell and every part of it, physically reversing the cell and all its 
parts precisely back to normal condition. 


General relativity rigorously tells us that a precise spacetime curvature engine 
(set of precise spacetime curvatures) is present and active for every specific 
disease condition and every nuance in it. It also tells us this flawed (disease or 
carrying engine) continuously operates on the cellular mass at every 
intaining the exact physical condition of the cell and its dynamics. Ву 
creating a precise "anl nd amplifying and applying it, general 
relativity assures us that we are physically acting upon the cell nd all its parts 
at every level, down to the smallest—to precisely retur every part in perfect 
proportion back to a previous normal healthy condition. Pautrizl directly 
proved the tine-reversal to an actual earlier state ofthe cells and the organism 
(Figure 61). Amplification by time-domain EM pumping, means that we can 
eversal of the cells back to normal to happen much more 


cause this time- 


Adding a loudspeaker 


Using our radio with an earpiece means, of course, 
that only one person at a time can hear the programme. 
А loudspeaker changes electrical waves into sound 
waves in the same way that an earpiece docs, but it 
has a large cardboard cone so that several people can 
hear the sound. Loudspeakers can have very large 
cones, but a smaller cone speaker with a diameter of 3 
inches is ideal for our purpose. 


Loudspeakers are made with inputs of varying 
resistances, and our radio requires a 3 or 50 type. 
Unfortunately the loudspeaker cannot directly replace 
the earpiece because its resistance is much lower than 
that of the earpiece, so it has to be matched into the 
circuit with a transformer. А transformer can change 
a current of one voltage to a smaller current of a higher 
voltage or to a larger current of a smaller voltage. It 
consists of a "primary and ‘secondary’ winding of 
fine wire round a metal ‘former’. The transformer we 
requiré is the Eagle LT700. This transformer has rather 
ong leads, and these may be shortened by winding them 
ightly round a knitting needle. This makes spiral leads 
which can then be pulled out to reach the screws. 


Screw the transformer onto the base, as shown; 
remove the 27K resistor across G and Н and connect 
the correct leads (colour coded) to the screweups, Two 
more screwcups are added at the end of the board to 
connect the output leads to the loudspeaker, using two, 
small crocodile clips. 
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quickly than can the body itself, which can only pump very weakly. 


Раша! compared identical westment of immature 
rats with immature immune systems, and mature rats 
Sith mature immune systems 
Treatment restored the damaged mature system back 
‘ofall mature functioning. andi promptly recognized 
and dispatched the pathogens. 
^ Treatment restored the damaged immature system 
ack wo fall immature functioning. unable to cope. 
and the pathogens promptly ешь and Killed the 
+ The lesson: The body is indeed reamed to a. 
previous physical siate. The pathogens themselves 
їс nor killed by the treatment, Dut by restoring the 
{ty ofthe immune system fo recognize and destroy 
йш, то патио лы, 
Only the previous ability ofthe immune sytem & MONE PAT 
restore by the process. 


General relativity also assures us that any and every disease is subject to this 
novel treatment approach, even diseases which have resisted every other known. 
therapy. The Sachs unified general relativity and electrodynamics, and GR/EM 
unification applications in O(3) electrodynamics produced by Evans, for the first 
time provide a solid theoretical basis for Prior's methodology and his 
evolutionary results. They also offer direct engineering of startling physical 
cures, once the technology is developed. 


‘The profound implications of that treatment can be seen. Apparently, however, 
‘ur leading governmental agencies and health agencies do not se it, do not wish 
то see й, have no appreciation for general relativistic effects in healing, and do 
not intend to have any appreciation for general relativistic effects in healing. 
Indeed, they seem totally uninterested in even trying to comprehend and 
research the fundamental healing mechanism demonstrated by nature herself 


What the French Researchers Showed 


Among other things, the Priore team produced revolutionary cures of terminal 
Tumors, infectious trypanosomiasis, suppressed immune systems, and 
atherosclerosis in several thousand laboratory animals in rigid laboratory tests 
under rigorous protocols. Eminent scientists such as Robert Courrier and 
Raymond Pautrizel worked with the Priore team. Courrier was head of the 
Biology Section of the French Academy of Sciences at the time, also Secretaire 
Perpetuel ofthe Academy, and a noted scientist of high stature. Courrier 
personally presented the astounding Priore results to the entire assembled 
French Academy. He also sent his own most able scientist assistant to personally 


prepare the terminal tumor grafts on the lab animals before their treatment, 


А world-renowned parasitologist who did enormously important work with 
Priore was Raymond Pautrizel, who is still alive at this writing though quite 
aged. Pautrizel was greatly persecuted for his years of determination and effort. 
Courtesy of Pautrizel via the ше Christopher Bird, I personally have the very 
Ph.D. thesis that Priore himself submitted to the University of Bordeaux on his 
revolutionary work. That thesis was maliciously rejected in the suppression that 
was applied to the project. When the French Government changed to a Leftist 
‘government in the mid-70s, Government support was immediately withdrawn 
and the project was ruthlessly suppressed. Priore later sickened and died and that 
was the end of that. More than a decade later а brave and determined Pautrizel 
finally was able to get a doctoral thesis approved in the Priore work area, at the 
university, by another doctoral candidate, Eric Perisse [40]. 


There are two U.S. patents on the Priore device itself, and of course several 
French patents also. 

All the above was rigorously documented in the 1998 package prepared und 
submitted by Ken Moore and 1 


While Priore was still alive, a team with which I was connected attempted to 
mount a well funded effort to restore the Priore methodology while Priore was 
sill alive. We also were viciously suppressed. The lives of our financial backers 
and their families were threatened. The head of our project was viciously 
attacked financially and destroyed, fleeing the country for his very life. Whoever 
thinks that dramatically innovative medical science in this country is just sweet 
reason and scientific method, should have a strong enema to remove the serious 
blockages interfering with his perceptions. 


‘This vicious outside suppression of our project so infuriated me that I made а 
solemn promise that, were it humanly possible, 1 would decipher the Priore 
process before I died. И took 14 years, but we made good on that promise. 
During the 20 years or so since our project was suppressed it is heartbreaking to 
consider the millions of children and sickened and suffering people who could 
have been saved had the project continued and succeeded. It is heartbreaking 
‘now to consider the coming millions of casualties in our civilian populace in our 
cities, most of who are going to die from mass destruction weapons. And most 
fof ose would not have to die, would the scientific community waken from its 
long sleep and discover some modern physics and higher group symmetry 
electrodynam their application to solve nature's mechanism for healing. 


When one time-reverses the body's cells and ай their parts, one forces the 
diseased cells to dedifferentiate back to healthy state. We strongly accent that 
this is accomplished by unified GR/EM processes involving precisely organized 
spacetime curvatures and their local actions in the cells and all their inner 

>. down to the finest level. It can be rigorously expressed in good 
unified physics, as expressed in an electrodynamics such as OG). 


The nondamaged or nondiseased cells just get a litle younger. That is also 
highly beneficial: it reverses the ravages of aging, just a little. Indeed, one of the 
implications of the Priore mechanism is that aging can indeed be reversed by the 
process and treatment, Again, one must keep one’s sense of humor. In order to 
get this technology and therapeutic method born, what seems to be needed is an 
extremely wealthy person, strongly desiring to live longer than the expected life 
span and do itin a vigorous, healthy body—and who is willing to fund the 
project with the necessary $60 million required so to redevelop and extend the 
Priore technology so it can be readily applied. A byproduct will be the saving of 

illons of American lives when those coming mass casualties from weapons of 
mass destruction occur in our cities. 


How the Regeneration Mechanism Was Finally Deciphered 


‘What took so long in deciphering the mechanism was the problem of how to 
make such precisely tailored and exact ST curvature engines, specifically so that 
"ey ше exact antiengines for a specific disease and even a specific pathogen, 
and even for different versions of the engines for different cells in a single body 
having different strains of the same pathogen, having different body DNA, ete 
For years, the solution of that task seemed hopeless. How on earth could one 
possibly Work all that out in a hundred lifetimes, so that it could be precisely 
calculated even by an array of the most powerful computers on Earth? 


in one stroke of enlightenment it was 
Ihe world. Absolutely no calculation was 


After years of struggling with the proble 
revealed tobethe simplest 
necessary, andthe exactamplifiedantiengine effect was a fairly simple and 

straightforwardthing to obtain, General relativity tells us that every cellular 

mass and each part of it, has its own unique spacetime curvature engine, to the 
finest detail and an exact fit. As Wheeler put it so nicely [130], "Space acts on 
matter, telling it how to move. In turn, matter reacts back on space, telling it 
how to curve. " The mass and its dynamics and the engine and its dynamics 

constantly interactuponeachother and "keepattunedandinperfect 
adjustment," so to speak. 


‘That means that a "normal" cell already has just such a precise "normal" ST. 

‘engine residing in it, and acting upon every component at every level eve 
the atomic nuclei. Well, a diseased cell has an absolutely specific structurin 
and thereforeit also has an absolutely specific ST engine structuring. A priori 
that resident structuring for the diseased or damaged state in the individual cell 
differs (by some delta) from the structuring of the normal healthy cellular state 
for that individual cell 


Voila! That means that the ST engine for the damaged cell can be decomposed 
{nto two parts (nro engines: (1) the nor 

delta ST engine that has been added to it so that together the wo comprise the 
Jul ST engine for the exact individual condition of the cell. 


w 


What is now needed is a way to produce an exact antiengine of two parts: (1) 
опе for the normal engine and (2) a second one for the delta (disease) engine. 
Applying this amplified and combined "antiengine" would overpower the 

resident combined engine, precisely reversing the cellular condition by reducing 
the delta to zero. Rigorously, the cellular mass and every part of it must then 
also revert to a previous physical state, or else we must complete discard general 
relativity itself. 


Well, if we were to just time-reverse the resident engine and its two 
components, that would give us the perfect antiengine with its two components 
‘Amplifying this antiengine would then produce one that was more powerful than 
the resident engine in the cell. Applying that amplified antiengine to the cell, 
that would not really change the "normal" engine component, but it would 
precisely reduce the delta engine component back to zero (its previous state, 
before it was there!) Voila! A specific healing signal of perfect structure, for the 
specific deviant condition of the individual cell and its every рап. 


Since we have a combined GRIEM to use, we can think electrodynamically 
about this general relativity problem, Immediately we see that phase conjugate 
opties is a candidate, since the "resident composite engine" can correspond to 
the "signal" or input wave, and the pumping ofthe nonlinear mass of the cell 
and its parts (where they act as nonlinear phase conjugate mirror materials) 
produces an exact phase conjugate replica (the exact amplified antiengine). The 
presence of that antiengine overrides the magnitude ofthe resident engine, and it 
moves the cell precisely back along the temporal path previously taken. In short, 
it applies a specific kind of dediferentiation of the cell back to its previous 
healthy condition. 


Since we extend phase conjugate pumping to the 
resident composite engine and its time-stream component are the "input." 
amplified antiengine and its time domain component will then forcibly 
propagate that pumped mass energy back over the time trajectory previously 
taken by it. In short, it will ime-reverse the cell and all its parts back to a 
previous condition, completely eliminating the delta (disease or disorder). The 
beauty is that it will also reverse damaged or altered genetics, such as in the. 
AIDS disease. It can do this prior to the appearance of health symptoms—it can 
е done as soon as the patient tests postive for HIV. 


Since the antiengine is amplified, it moves the cell back to normal fairly rapidly. 
Ча a few hours, for example). Atleast the time charge for the reversal process is 
delivered in that period; one may allow (as Priore did) а full week for the time- 
charge and its transduction to continue reversing the cells. But it is much faster 
than the normal speed ofthe human regeneration system using the same process, 
because now we have greatly amplified the time-reversal rale. 


cis therefore ideal for a method of quickly treating mass casualties, particularly 
since it сап be developed and used in a portable unit about the size of a large 


suitcase (Figure 13). 


Interestingly during the radiation with LW EM radiation, one also pumps the 
pathogen and time-reverses it as well ls "normal state” towards the beginning 
‘was a condition whereby it could move with relative immunity past the immune 
system's opposition, having deceived the immune system. In the treatment, a 
small amount of the pathogen is therefore converted back into this condition just 
shy of the beginning, where that part of the pathogens is resistant to the immune 
system, However, a very small, short "post treatment" irradiation with LW 
radiation for a much shorter interval and at weaker power, will clean up this 
altered pathogen residue by allowing the immune system to recognize it and 
destroy it. Pautrzel clearly demonstrated this significant fact. 


Cellular and Body Rejuvenation are Possible, Once the 
Technology is Developed 

‘One сап in fact really accomplish rejuvenation of the aged and infirm, as the 
technology is developed. One could certainly solve the major problems of 
Medicare, and cut the patient load at least in hall, relatively quickly and 
inexpensively. Of course lots of big U.S. drug companies will be rather violently 
‘opposed to any such idea, because much of their empire would be threatened. 
Much ofthe organized medical community depends largely on the Big Drug 
Approach. So the organized medical community will also vehemently oppose i 
just as the formal medical science community in France viciously opposed it 


‘One could also produce cheap, portable LW treatment units en masse, which is 


emergency response system (response teams, hospitals, fire stations, police 
precinct stations, schools, ete.) with quick and effective treatment devices. They 
could be used to rapidly [131] treat those millions of American casualties that 
are going to occur when one or more of our cities are attacked in the near future 
by terrorist WMD attacks, This would save the lives of most of those stricken 
millions of Americans 


Mow Many Americans Could Be Saved? 
Foran anthrax attack on Washington, D.C., first generation equi 

save perhaps 70% of those sickened Americans, almost ай of who are going to 
die with present capabilities. With second-generation equipment, one could save 
perhaps 90% 


For ananthrax attack without spreading via QP clandestine preparation ofthe 
populace, one would save 0.7 to 2.1 million Americans. With clandestine KGB 
OP spreading and а 5:1 increase in the yield of the anthrax strike, one would 
save 35 to 105 million Americans 


For a tly nightmare attack (as a worst case scenario) perhaps 5 major cities 


might be attacked in such manner and to such degree. In that case, one is talking 
about saving 35 to 105 million Americans for the unspread attack case, and up. 
to 175 to 525 million Americans for the spread case. 


Further, the development of the necessary portable treatment units is doable and 
affordable, for mass treatment capability. Training on a portable machine could 
be done for a high school student in 30 minutes of les, and that student could 
then give emergency treatment effectively 


Absolutely nothing else out there can presently warrant such projections. Yet 
this is the very technology our own medical science community is eminently 
uninterested in, has no knowledge of, does not wish to obtain any knowledge of 
and does not wish о scientifically discuss. 


There Are No Resistant Strains to the New Technology, and 
‘There Cannot Be Any 

А most interesting thing is that there cannot be a "resistant strain" of a pathoge 
for the new treatment methodology, а priori. No mass can shield against 
spacetime curvature effets. Slight adjustments of the controls will adjust the 
spacetime engines being utilized. Two or thee hour's work with a developed 
unit and a lab team on a new stain would suffice to completely determine the 
required adjustments, once the technology is developed. The new information 
could then be quickly relayed о all stations treating patients. On each treatm 
device, adjusting а few dials and controls for the laptop computer controlli 
unit will do the tick. The use of the final device would be so simple that a 
teenager could be trained to use it in less than 30 minutes 


Such new capabilities are urgently needed not only for the millions of civilian 
casualties we expect in the future, but also for support of our armed forces in the 
field. Frankly, the anthrax shots are not going to do them much good, once one 
realizes that the "spreading" of their immune und regenerative systems is 
already occurring via KGB quantum potential means. Camel pox is available to 
any terrorist foe, and has almost the identical actions and constitution as 
smallpox. Indeed, it is almost identical to smallpox. 


The Gulf War Disease and Syndrome were just small preludes of what is to 
come and what is already being used against the entire U.S., though as yet very 
landestinely. Look again at the Kaznacheyev work. He clearly proved in 
‘thousands of successful experiments that any Kind of cellular disease or damage 
or death whatsoever, can be induced а a distance by novel EM means. 
Replication experiments were successfully accomplished at the University of 
Marburg and also at the University of Sydney. 


Results of the Priore’ Treatments Are Well-Documented and 
Independently Supported 

"The Priore team's results are well documented in the hard French scientific 
literature. AC least one French doctoral thesis was eventually accepted upon the 
work. The astounding results really occurred. They were scientifically 
substantiated under rigorous protocols and even police-guarded labs for tests by 
a leam of outside scientists. To then deny those results simply because no one 
has understood the active mechanism until now, is to deny the scientific method 
itself: Believe the experiment when it refutes the prevailing theory 


“There is also independent work by other scientists that strongly supports the 
Priore results, once the mechanism is finaly understood 


Robert Becker ef al. in the U.S, conclusively showed that living cells in situ ean 
be dedifferetiated, reifferentiated, etc. by laughably weak currents 
{picoamperes) and DC potentials (which are comprised of those famous 
Whittaker pairs). Becker was unaware that his potentials included time density 
waves and longitudinal waves, as predicted by quantum field theory and as 
shown by Whitaker in 1903 (once one understands that a bidirectional phase 
conjugate longitudinal EM wavepair is a time-density EM wave coupled to а 
longitudinal EM wave). Application of such EM potentials by Becker 
transformed red blood cells into pre-carülage cells, then further into pre-bone 
cells. That latter cell type was then deposited in bone fractures, healing hem. 
When nothing else would. Becker and others have demonstrated partial 
regeneration of limbs in small test the technique. The bone- 
healing techniques were finally approved by the FDA and are often used in 
some hospitals for treating otherwise intractable bone fractures. 


Since then.other scientists have shown the directed formation of other types of 
body cells from cells from distant parts of the body (ie., muscle-type cells from 
cells produced in the bone marrow, etc). Such things are now well documented 

а the U.S. literature, in at least several hundred papers and in the leading 
journals including Nature, Science, et 


The Present Threat Is Urgent, and Our Strategic Destruction 
is Still at Issue 

Ош own medical community, our science community, and our intelligence 
community are at least 20 years or more behind the КОВ right now. We are also 
behind the Chinese. In many respects our scientists have simply missed the 
biggest scientific breakthrough of the century 


cis urgent that we find some way to counter and avoid future strategic 
energetics attacks sure to be scheduled. The eventual attack actually launched 
if the little nation's QP weapons can be countered first—would destroy the U.S. 
in about 2 hours. It only takes about 10 minutes, it seems, for the QP weapons 


already deployed to negate almost all our strategic nuclear arsenal. Thereafter, 
the KGB and Yakuza/Aum Shinrikyo can simply attack us at will and utterly 
destroy the U.S. To any loyal American, that is an entirely unacceptable 
solution 


The most urgent requirement would se 
the highest level between the U.S. government and the leaders of the little 
foreign nation (and the other friendly nation) that presently is guarding the 
ramparts and saving our necks. A cooperative crash program to develop our own 
QP weapons would seem to be the order of the day, if it can in any fashion be 
negotiated. But to have any chance of success, the President and the Congress 
will have to use the utmost care in selecting the U.S. negotiators and scientists to 
explore this possibility 


to be immediate and strong contact at 


Immediate transfer of the requisite capabilities to the U.S. would be desirable, at 

least from our own view. From their view, of course, we do not necessarily 
partner at all, based on our past scientific 

ince, and it is up to the U.S. scientific community to prove to them that 

the leopard really has changed its spots. That would all have to be negotiated 

and worked ош. 


that is not possible, then it is of extreme urgency that our own country 
embarks upon a new Manhattan Project to develop strategic quantum potential 
Weapons and defenses. It would be a great relief discover that such had 
already been started, but fear not 


Desperately Needed Defensive Capabilities Can be Provided 
byaQP Solution 

We pose one more very, very useful QP capability prior to closing. As we 
stated, if a large U.S. city is hit with—say—an anthrax attack don 
professional manner, we would expect 1-3 million casualties, accondi 
well-known major U.S. government study. With immune/tegenerative spreading 
presently already ongoing here in our populace by KGB QP weapons, that figure 
‘may actually increase by about 5-fold. So the casualties (prompt and delayed) 
might well reach 5-15 million, in a single professional anthrax spray attack by 
two persons from one light plane on а calm night dispensing 100 kilograms of 
anthrax spores sprayed over the city with а simple agricultural sprayer. With the 
indicated Priore technology and treatment units in all emergency response 
hands, at least 70% or so of those casualties could be saved. Otherwise, 
presently almost ай ofthem will die. That dramatic saving of lives is one 
‘desperately needed capability that could be met 


But there is а further capability of LW technology that nothing else presently 
known can do without serious impact upon the populace. 


Aficr the prompt and shortly delayed casualties are mostly cured and the 


remaining fraction dies, a terrible problem of BW contamination still 
No one anywhere really knows how to clean up an entire city from anthrax 
spores. But unless harshly decontaminated, that contaminated city is going to be 
effectively uninhabitable for decades to come, if only the present technology and 
methods are available. Islands of the coast of Scotland, where anthrax was tested 
decades ago, are still "hot" and contaminated—and offi 


nis 


The indications are that our nati 


has developed chemical sprays that can kill 
and neutralize the anthrax, including in the lungs of the populace breathing the 
spray. On the other hands, it is indicated that the spray is a high physical stress 
factor, and some of the more debilitated citizens will be injured or even killed by 
the spray itself. This includes babies and small children, the aged, those with 
Jung and breathing difficulties, ete. As а matter of national survival desperate 
diseases do deserve desperate remedies. So while spraying the zone might itself 
sickenand kill some thousands of our weaker citizens, at least—so the thinking 
would go—it saves millions, This of course is similar to the use of tiage— 
reserving treatment and scarce medical capabilities and supplies for eating 
those most likely to live and recover with treatment, rather than treating those 
more seriously affected and less likely to survive. Sadly, presently triage will 
almost certainly be necessary because of very short supplies and treatment 
Teams, ete, So most of those 1 to 3 million casualties will simply be dragged 
aside and left to die, and just made as comfortable as possible. 


However, the QP technology can be adapted to produce systems that can indeed. 
do complete decontamination, very quickly, and without harm to the citizens in 
zone, The anthrax can simply be modified by specialized spacetime curvature 
engines specialized EM fields and waves carrying hidden inner "information 
content of the field" engines that are designed specifically to change and destroy 
anthrax and nothing else. Eventually one could develop the capability to do it 
similarly for any other major contaminant, including nuclear radioactive 
materials contamination of a major city 


Any strategic and tactical analyst can immediately see the tremendous value of 
such capabilities. 


In Conclusion 
1 hope the above admittedly lengthy overview is of interest to the reader and 
Useful. If we are to survive the debacle that now looms before us in this new 
asymmetrical war we shall be in for decades, it will require the efforts of leading. 
and dedicated Lawmakers and Overwatch persons. Without firm prodding, the 
military, scientific, and intelligence communities are likely to just continue their 
present pace until many or most of us all die suddenly. 


‘The KGB energetics threat is stil real and imminent; Russia is not a monolith 
and Putin still does not have complete control over the KGB. Another full 
strategic attack is sure to be scheduled before very long by either that die-hard 


faction of the KGB, the Yakuza/Aum Shinrikyo, the Chinese (particularly if 
they move against Taiwan and we defend), ог someone. And so our possible 
deaths also to be taken into account, if we just continue to do business as usual 


‘Along with other Americans, I love my country and served it to the best of my 
ability for 20 years of active duty. Itis the survival of America itself that is now 
at stake, both in the asymmetrical war against terrorists and in the continuing 
War against energetics weapons. Our scientific, military, and intelligence 
communities simply must be jolted awake and into massive efforts in energetics. 


We have the scientists with the required capability. We have the facilities. We 
have the leadership, and we can do it if we can put this thing under а 
Presidential Decision Directive, under an Executive Order and a Declaration of 
National Emergency (along with the several already in effec) 


Thomas E. Bearden, Ph.D. 
Lieutenant Colonel, U.S. Army (Retired) 
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1986 FER DE LANCE INTRODUCTION & BRIEFING ON SOVIET 
‘SCALAR ELECTROMAGNETIC WEAPONS 

"This briefing presents the basie concepts of Soviet scalar electromagnetic 
weapons, some of the major types available, and evidence of their widespread 


‘Scalar Electromagnetics is Electrogravitation 
Scalar electromagnetics is an extension of present electromagnetics (EM) to 
include gravitation. That is, it is a unified, and, what is more importan, itis a 
unified engineering theory. Nikola Tesla initially discovered its basis. 


їп the scalar EM extension, EM field energy can be tumed into gravitational 
field energy and vice versa, This exchange can be patterned and localized, in 
specific areas or objects. Such a controlled change of electromagnetics to 
gravitation is not possible in the normal EM or physics presently taught in 
‘Western textbooks. However, the bits and pieces of the theory have been. 
scattered through the physics literature for some time, but no orthodox Westem 
Scientist seems to have realized that these anomalous portions could be 
integrated into a startling new physics. Unorthodox experimenters, inventors, 
and scientists have made discoveries in this arena for several decades, but again 
have not realized the exact implications or the precise manner in which their 
results could be combined with present electrical physics 


Fer-de-Lance 
Such sluggishness is certainly not present in the Soviet Union. К 
decades, the Soviet Union has been developing electrogravittion and applying 
it to develop strange new secret weapons of incredible power and capability. 
Theyhave sustained the largest weapons development program ever launched 
by any nation, and they have kept it effectively hidden from prying Westem 
eyes. 1 have called this program "Fer-de-Lance,” after the deadly South 
American pit viper of that name. 


"The dreaded fer-de-lance is a snake of great agility and lethal effect. It often 
ambushes its hapless prey, and strikes unexpectedly and without warning. Iis 
first sudden strike is usually lethal to its victim, which promptly expires in 
Wwrithing agony. Since the Soviet development of scalar EM weapons has been 
designed for the same purpose, the name seems appropriate. 


"The equivalent effort of about seven Manhattan projects has been poured into 
Fer-de-Lance by the Soviets and the program has been successful almost 
beyond imagination, The eery weapons are now developed, deployed, and 


tested. The ambush has been completed: Fer-de-Lance is coiled and ready to 
strike. 


Energetics and Directed-Energy Weapons (DEWs) 
The ordinary Soviet name for this type of weapons science is energetics. In the 
West, that term is believed to be associated with conventional directed-energy 
weapons (DEW) such as particle beam weapons, lasers, radio frequency (RF) 
irected-energy devices, ete. The Soviets do not limit the term in this way 


Western scientists are familiar only with directed-energy weapons where 
fragments, masses, photons, or particles travel through space and contact the 
target to deliver their effects. Hence in their thinking they limit the Soviet term 
"energetics" to the type of weapons they themselves understand - exotic but 
normal weapons using energy or mass traveling through space to impact a 
target. 


However, itis possible to focus the potential for the effects of a weapon through 
spacetime itself, in a manner so that mass and energy do not "travel through 
space" from the transmitter to the target at all. Instead, ripples and pattems 
fabric of spacetime itself are manipulated to meet and interfere in and at the 
local spacetime of some distant target. There interference of these ripple patterns 
creates the desired energetic effect (hence the term energetics) directly in and 
through the target itself, emerging from the very spacetime (vacuum) in which 
the target is imbedded at its distant location. As used by the Soviets, energetics 
refers to these eerie new superweapons, as well as to the more mundane DEWS 
known to the West. 


inthe 


As a consequence of the Soviet breakthrough and decades of feverish 
development, monstrous strategie weapons undreamed of in the West are 
already in Soviet hands. A noose is slowly and steadily being tightened about 
ош throats, and itis already the 1th hour. 


The Soviets Use a Deception Plan 


‘Concomitant with this superseeret development program, the Soviets developed 
and implemented an elaborate deception plan to conceal these startling weapons 
and their nature from Western eyes until it is too ate, Soviet deception has been 
so successful that even when Western scientists are confronted with the actual 
‘Soviet tests ofthese weapons directly over their heads, they do not recognize the 
weaponry nor the nature of the effects produced. 

As early as January 1960, Nikita Khrushchev announced the Soviet 
development of a new, fantastic weapon. On May 1, 1960 Soviet defensive 
radars - rigged as prototype weapons of this new kind - probably downed 
Francis Gury Powers's high-flying U-2 reconnaissance plane over the Soviet 
Union, precipitating a major diplomatic incident. 
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On April 10, 1963 one of the fist new superweapons operationally deployed 
was used to destroy the U.S.S. Thresher atomic submarine underwater, off the 
cast coast ofthe U.S. The next day, April 11, 1963 the same deployed 
superweapon was utilized in a different mode to produce a giant underwater 
explosion in the ocean over the Puerto Rican Trench, 100 miles north of Puerto 
Rico. 


‘Over the years, various aircraft were interfered with or downed as tests of these 
Soviet weapons. A particular case involved the mysterious loss of F-11 1s in the 
Vietnam conflict. At least one downed Е-111 crew was recovered in the 

subsequent prisoner-of-war exchange. On that aircraft, all electrical systems 
suddenly were in difficulty simultaneously. All emergency indicator lamps were 
Jit up, "ike a Christmas tree.” This was probably due to special Soviet teams. 
‘converting some North Vietnamese SA-2 missile system radars to the scalar EM. 
mode, and employing "scalar beam” interference to produce spurious EM noise 
throughout the electrical and electronic systems of the aircraft. 


In ше Aprilealy May of 1985, the entire armada of Soviet strategic scalar EM 
superweapons was activated a а special celebration of the 40th anniversary of 
the end of WWII. Activation of this armada (which probably contained over 100 
giant Weapons), together with 27 giant power systems and a large number of 
‘command and control transmissions, was monitored on an advanced, proprietary 
detection system by Frank Golden. After the giant strategic exercise, which 
lasted several days, most of the weapons and power sources were once again 
stooddown to "standby." 


"The NASA shuttle launches provided a convenient opportunity for Soviet testing 
of these superweapı Launch Phase ABM mode, where a launched missile 
сап be detected and destroyed shortly after Но. At first, electromagnetic pulse 
(EMP) bursts on the early shuttle trajectory were deliberately delayed in time, to 
prevent actual destruction of the target and avoid alerting the U.S. that 
somethingunusual was happening. 


‘Theshuttl launch of November 26, 1985 saw a particularly signficant-test of 
this kind. In this case, a very loud "soni boom" or explosion occured over the 
launch site 12 minutes afier shuttle hier, when the shuttle was already away 

and downrange. At least two previous shuttle launches had also been used as 

pseudotargets, with delayed booms occurring over the launch site well behind 
the vehicles. 


After the lack of U.S. reaction to these three tests showed that the U.S. still had 
no knowledgeof the new technology and did not even recognize its 
employment, the Soviets apparently decided to proceed wilh tests where the 
targetvehicleswouldactually bedestroyed. 


December 12, 1985 the same Soviet weapon tested against the NASA shuttle 
launches may have deliberately interfered with the controls of an Arrow DC-8 
taking off from Gander Air Force Base, Newfoundland. At an altitude of 100 


feel, the aircraft - carrying over 250 U.S. soldiers and civilian crew members - 
lost power and sank into the ground tal-low, killing everyone on board. Three 
Canadian witnesses to the crash Were interviewed over the Canadian Broadcast 
Corporation's television news on April 8, 1986 at 10 p.m. No flame or smoke 
issued from the plane before its descent and crash. However, the aircraft was 
seen to be mysteriously glowing with a yellow glow. That is a signature of the 
use ofa scalar howitzer in the "continuous EM emergence" mode, similar to the 
manner in which the F-1 [1s were downed in Vietnam. In short, the DC-$ 
electrical systems were interfered with by electromagnetic noise created 
throughout each increment of spacetime occupied by the айстай. The powerful 
charge created in and on the aircraft also apparently caused the loss of two 
engines, one after the other. With its controls ineffective and power drastically 
reduced, the aircraft sank to earth, still in its "tail down” configuration from 
‘takeoff, and crashed and bumed. The "yellow glow" was a corona due to the 
acquisition of a high electrical charge by the skin of the aireralt 


Other factors contributing to the crash may have been reduced lift due to poor 
engine maintenance, increased weight of the aircraft due to icing, and heavy 
loading. Sl, no one has recognized the significance of the "yellow glow" or 
what it implies, or the possible connection between loss of the айстай and 
previous Soviet testing of-a Launch Phase ABM system against U.S. shuttle 
launches. 


As this book goes о press, the last two U.S. Air Force Titan 34-D missiles fred 
rom Vandenberg Air Force Base in California have blown up shortly afier 
launch, The first one blew up on Aug. 28, 1985 just after lift-off. That loss has 
been attributed to failure of a high-powered fuel pump, causing a massive 
oxidizer leak and а smaller fuel leak. The second Titan loss occurred on April 
18, 1986 when the missle blew up 5 seconds after lol. Its los is still under 
investigation and no determination of cause has been made. Apparently the 
shuttle and the Titan presently provide the only viable launch vehicles for 
launching U.S. "spy" satellites. The loss of these sensitive satellites - if indeed 
they constituted the payloads - cannot help but be damaging to our strategic 
surveillance capability. According to the Los Angeles Times, the single 
remaining KH-11 satellite was launched in December 1984 and, with 

expected life of two to three years, it could stop functioning later this year. 


Whether or not significant Woodpecker grid activity existed in the vicinity of 
the Titan launch of August 1985 is unknown at this time. However, significant 
in the grid definitely occurred before the April 18 Titan disaster and on 


‘On Easter Sunday, Mar. 30, 1986 engineer Ron Cole observed significant cloud 
sures of grid pattern activity, correlated with Soviet Woodpecker 

‘measurements. On April 18, the present author observed traces of a cloud radial 
over Huntsville, Alabama and took photographs of it Preliminary reports fram 


Thousand Oaks, California indicate extensive grid activity again on April 18, the 
day the second Titan exploded. 


Atleast the second of these two missile destructions shortly after launch is 
suspicious, since the grid positively was active during that time. Also, a clear 
‘rail of Launch Phase АВМ system indicators exists buck to the massive scalar 
exercise of April/May 1985. The first Titan explosion in Aug. 1985 thus falls 
Within the Soviets’ "now let's test them against U.S. launch vehicles" period. 
‘The second Titan los follows highly suspicious losses of the Arrow DC-8 on 
Dec-T 1985 and the Challenger on Jan. 28, 1986. The same Soviet weapon 
system that destroyed those targets may also have destroyed one or both of the 
critical Titans, 


The Soviets have also been able to significantly engineer the weather over North 
America for more than a decade without being found out. They have tested а 
fantastic range of anti-ballistic missile (ABM) defense weapons for over two 
decades, and no one is the wiser in the West. 


As previously stated, prior to the end of November, 1985, at least three "wet- 
run” tests ofa Soviet "launch phase ABM system" against actual U.S. shuttle 
launches were made directly over Cape Canaveral itself, and still no one 
recognized what was happening or what sort of weapon was being tested. On 
December 12, destruction of the Arrow DC-8 in Newfoundland produced no 
indications that the Americans and Canadians knew anything about the nature of 
the weapon possibly used. 


Accordingly, after a sufficient wait to test our reactions (if any), the Soviets 
prepared to actually destroy a shuttle after its launch, 


Destruction of the Challenger in January 1986 


As the whole world knows, on January 28, 1986 the shuttle Challenger was 
launched from Cape Canaveral, Florida after exposure to undesirable weather 
conditions, and disastrously exploded shortly after launch. The evidence seems 
to indicate that, as the rising vehicle was stressed, one end of its sight booster 
broke loose, twisting away and into the main fuel tank, causing rupture, spillage 
of the Вы and catastrophic explosion. Several other anomalies still exist, 
however, and it is clear that a problem existed with at least one of the booster 
seals. All seven astronauts aboard the Might were killed in the fiery destruction 
of the vehicle. 


OF course по one had recognized that the Soviets had already tested a launch- 
phase anti-ballistie missile (LPABM) system against three of our previous 
shuttle launches. These "wet-runs" used a deliberate "time offset" to delay the 
ve emergence of electromagnetic energy in а launched shuttles location 
its trajectory. The delayed test shots resulted in very large "booms" above 
the launch site afier the shuttle was safely out of the area, but did not destroy the 


shuttle vehicles themselves. For example, the delayed-shot boom occurred 12 
minutes afler the evening launch of Nov, 26, 1985. Even a marker beacon (large 
light in the sky) was utilized on that launch shortly after liftoff. The marker 
beacon was photographed. In addition, another photograph taken in a time 
sequence shows another sudden streak of light coming down and ending in a 
burst of light. This was probably a spatially-offset test ofthe "pulse" mode for 
destroying the shuttle. The "light burst" would have been detected in the Soviet 
Union and scored against its intended offset position. However, another 
‘mechanism may have been used to cause destruction of the shuttle itself. 


On Jan. 1, 1986 the presence of a metal-softening signal added on to the Soviet 

ТРАВМ system's scalar EM transmissions was detected by a surprised Frank 

Golden. The metal-softening ability of the detected signal was experimentally 

verified by him. Golden also locally nullified the action of the scalar EM signal 
a test, rather conclusively establishing (1) that it existed and (2) what it was. 

"The signal was apparently being prepared for use against an upcomi 

shutle launch 


Just prior to the launch ofthe shuttle in late January, 1986, the Soviets 
accomplished significant weather engineering over the U.S. The jet stream was 
severely bent southward in the middle of the U.S., bending rightward again to 
move across the Florida panhandle. Icy cold ай from Canada was drawn far 
down, into Florida and onto the Challenger siting on its launch pad. This 
exposure to cold outside its tested range was probably an additional factor 
contributing to the Challengers failure. Positive signatures of the Soviet weather 
engineering and jet steam manipulation were observed and photographed by 


several persons, particularly in Alabama and California, 


On January 28, 1986, the Soviet scalar EM weapon system effects were sharply 
localized in the launch zone. Localization involved higher frequencies being 
present; these are quite painful to small brains - whose hemispheres act as а 
scalar interferometer and detector - such as in birds. As co 

tional news commentators, strangely the birds were not fl 
Indeed, they were staying down on the ground or avoiding the area, since the 
sky over the area was painful to them. 


As the Challenger rose, the metal-softening signal would have been experienced 
in and around the boosters shortly after ignition, since the booster flame acts as а 
special "ion-plasma" tumerfdetector for the scalar signal. (Certain plasmas have 
а unique characteristic: they transform an input transverse wave to a К 

wave, ог an input longitudinal wave to a transverse wave.) The effect of such а 
local signal is to "change mass in the immediate vicinity" with the particular 
scalar resonance signal, (Mass acts as a capacitance or accumulator for scalar 
resonance). 


The ill-fated Challenger was doomed. After ignition, the booster flame acted as 
a ionic plasma delector/ampliier for the scalar meta-softening signal on the 


Soviet Woodpecker grid. The metal in and around the booster flame was slowly 
and steadily weakening due to charge-up with the metal-softening pattern. This 
attributed to booster leakage from the already cold-damaged seal. The leak 
booster poured out smoke and later lame, contributing to the impending 
disaster 


Substantial winds and air turbulence over the site increased the stress on the 
Challenger as it rose through this region. This also contributed to the impending 
disaster and may have been deliberately created there by Soviet weather 
engineering. 


As the Challenger stressed, eventually one or more weakened metal mounts 
gave way, partially freeing the end of the right booster. The booster oscillated, 
lating into the tank and rupturing it. Contact of the escaping liquid fuel and the 
flame resulted in a fiery explosion, destroying the vehicle. 


Even so another anomalous ame or light was observed on the vehicle, and may 
have represented a very small additional "pulse mode energy form" produced by 
the Soviet weapon that was attacking the Challenger, The shock of the explosion 
probably killed the astronauts instantly, although the cabin appears to have 
remained essentially intact while it plunged several miles to the ocean below 


Ву treating excess cold exposure to the shuttle, inducing meta-softening in and 

around the ignited booster, and possible adding a deliberate "intensely hot spot 
the Soviets caused the Challenger to weaken and destroy itself shortly after 

launch. in so subile a fashion that NASA scientists would not suspect what had 
actually caused the mishap. The Soviets also had previously withdrawn all their 
trawlers and ships which normally shadow a shuttle launch, lo prevent any 
suggestion of Soviet presence near or involvement in the catastrophic accident 


А few days late, sporadically intense "high frequency localization signals” were 
still present on the grid, atleast at one hinge-point at Birmingham, Alabama 

From 14 February 1986, many birds inadvertently flew into the zone when an 
intense breakout of these components occurred, and dead birds fell from the sky 
in substantial numbers. 


* According to an Urgentgram sent out by General D. Graham, on the evening 
of the Challengers loss, KGB headquarters held a party to celebrate "success of 
their active measure against the shuttle." Note that all Soviet scalar EM weapons 
+ development, testing, deployment, and usage - is under command and control 
of the KGB. 

Among other things, this briefing details the bizare series of indicators that 

showedtheSoviet intention to destroy the vehicle, and documents the accidental 
discovery ofthe signal with which they intended to cause the shuttle to fil and 
destroy пей 
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Technological Surprise and a New Hiroshima 
Sadly, the bureaucratic smugness of orthodox Western scientists has materially 
assisted the Soviet deception process. Most Western managerial scientists - 
particularly in weapons development activities — have continued to view the 
Soviets as ignorant peasants, still tying to clean the mud off their boots. This 
view, of course, is totally untrue and unwarranted. 


її takes only a few examples to refute this attitude. In nonlinear mathematics, 
engineering and science, the Soviets have led their Western counterparts since 
the beginning. The electromagnetic pulse (EMP) effect of a nuclear explosion 
appeared in the ordinary Soviet scientific literature before Western scientists 
жете even aware thatthe effect existed. The Soviets continue to lead the world 
in explosive welding, titanium forming and welding, etc. While the Soviet 
scientists exhibit ile inclination to build good washing machines, they 
certainly do produce state-of-the-art technology — and beyond — in any area in 
Which they focus their main efforts. (We do lead the Soviets in some areas such 
as computers, computer software, miniaturization, etc.) 


Once before, a moder nation - the United States - developed a mighty weapon 
їп secrecy and used it to force a powerful foe - Japan — to its knees. The 
‘mindbending atomic blows to Hiroshima, and shortly after to Nagasaki, showed 
once and for all that in the modem age technological surprise can prove instantly 
disastrous. Yet in our scientific arrogance, we have assumed that no one else 
will ever do such a thing. We have assumed that it certainly could never happen 
to us, and that the "secret weapon" scenario will never be repeated. On the 
contrary, it has happened again, someone else has done it, and it has happened to 


thas also become fashionable in the West to believe that all the laws of physics 
are already discovered. We assume we already know all of them. While we have 
been pridefully crowing this tune, the Soviets have been steadily discovering 
new laws in secret, as well as new ways to circumvent the old laws, 


We Have Given Up Defense in the Larger Sense 
Meanwhile, to defend ourselves strategically, we have chosen to forego 

"defense" and rely almost totally on building a powerful strategic offense that is 
capable (we think!) of destroying our would-be enemies anywhere in the world, 
‘Our offensive striking power is based mostly on a шай of deterrent forces - 
land-based ballistic missiles, submarine-aunched ballistic missiles, and strategic 
bombers. The cruise missile is presently being added to the riad. If this 4-part 
offense were nullified or destroyed by Soviet secret weapons, we would be 
powerless to prevent our own destruction and Soviet domination of the world. 


We have been viewing ourselves as Samson, confident in the strength of our 
locks. 


‘Yet literally our locks have been secretly shom and the Philistines are already 
upon us. Indeed, Soviet energetics weapons are now capable of destroying our 
triad shield, our homeland, our armed forces in the feld, and our population, 
quickly and efficiently. We have a new "gap" of monumental proportions: not a 
missile gap, not a submarine or bomber gap, and not even a particle beam or 
laser gap. We have a scalar electromagnetics or electrogravitaion gap. 

In this briefing, itis my purpose to show a portion ofthe Soviet weapons 
developments that have lead me to such dire conclusions. The Fer-de-Lance 
briefing is also an attempt to galvanize our leaders and scientists into acti 

‘our present total vulnerability to the Soviet Fer-de-Lance weapons is intolerable 
‘and unacceptable, 


for 


Unless we achieve defenses — and quickly — our own demise in a fashion similar. 
to the Hiroshima-Nagasaki scenario is inevitable and imminent 


Regeneration 


We shall now replace our simple crystal set stage with 
а transistor stage, using regeneration. Regeneration will 
enable our first transistor in the radio to be used three 
times, 


‘The circuit shows the regeneration stage. The signal 
from the aerial is tuned by the coil and variable 
capacitor, the orange marked signal then passes through 
capacitor Cl to be amplified by the transistor and 
appear at à radio frequency choke (R.F.C.). Part of this 
signal, marked in blue, passes through C2 to a pair of 
diodes which change the radio signal into an audio 
signal, which is amplified again by the transistor. The 
signal, now marked red, passes through C3 back to the 
сой. The part of the coil tapped between the transistor 
collector (through C1) and earth, allows the signal to 
reach the collector again, 


‘This means that some of the signal at R.F.C. has been 
amplified three times, so this is а very economical use 
of one transistor. Passing signals back again like this is 
called feedback. If the feedback is too great, the circuit 
will produce а howling sound, so C3 is an adjustable 
capacitor to control the amount of feedback. The final 
signal is taken from R.F.C. through capacitor C4. 
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CHAPACTENIZATION 


"SINGLE ANALYST 
“PERSONAL INTERPRETATION 
“UNOFFICIAL 
«МО APPROVAL/DISAPPROVAL BY ANY 
тв CORPORATION 
GOVERNMENT AGENCY 
PREPARED. 
7 ON OFF-DUTY TIME 
Ч AT PERSONAL EXPENSE 


Slide 001: Characterization 
We point out at the beginning that this briefing and its interpretation are the 
result of 22 years of analysis and effort by a single analyst. It is entirely 
unofficial. It is not approved or disapproved by any corporation, company, ог 
government agency. It has been prepared by this analyst at nights, on weekends, 
‘on holidays, and during off-duty time. 


її has been prepared mostly at personal expense, though several grants and. 
support have been received from R. J. Reynolds Ш, Peter Kelly. Mike Bearden, 
Inlerdimensional Sciences, Association of Distinguished American Scientist 
and others. Very valuable assistance has been received from the U.S. 
Psychotronies Associationandthe Planetary Association foc Clean Energy. 
These contributions are deeply appreciated and most gratefully acknowledged. 


Graphics and artwork support by Hal Crawford, Margaret Wilson, Tommy 
Neumann, Ron Cole, and Lee Giles has been invaluable. My sincere thanks go 
1o these artists who have made the presentation vivid and imaginative. A great 
deal of background support was given by Joe Gambill, Frank Golden, Tom 
Herold, Ken Moore, Pete Kelly, Fike Mueller and Mel Bartlett and is deeply 
appreciate. 


Finally the help of many other persons and colleagues too numerous to 
enimerateisalsograteullyackaowle 


the U.S. bureaucracy ever moves and develops defenses against scalar EM 
weapons, it will largely be due to the support of the persons and organizations 
who have freely given of their talents and resources to further this effort. 
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“THREE VIEWS OF ELECTROMAGNETICS 
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о ELECTRONICS. 
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Slide 002: Outline 


‘This presentation does not attempt to cover the complete field of energetics 
weapons developed by the Soviet Union. Instead, it concentrates on the major 
areas necessary o understand the type of weapons likely to be unleashed on our 
stralegicand tactical installations and our troops and their equipment. It does not 
attempt to present the frightful bio-electromagnetic weapons the Soviets have 
developed to be unleashed on our populace at large and on our troops in the 
field. Also. the briefing does not dwell on the historical progression, but on the 
types of weapons themselves. 


ОГ necessity, it presents several shortcomings in classical EM, and presents 
three differing views of electromagnetics and what can be done with them. The 
briefing particularly stresses the Abaranov-Bohm (AB) effect. This mesoscopic 
effect, which produces action at a distance by pure EM flux and not EM force 
Fields, has been extended by the Soviet weapons developers into the 
macroscopic world around us. 


In addition, we develop the basic concepts of scalar electromagnetics and how 
electrogravitationis achieved. The basic concepts of scalar interferometry and 
scalar resonance ше briefly advanced, and a few of the major kill and damage 

mechanisms are presented. The nearly total vulnerability of our present 
electronicequipment personnel communications. vehicles. aircraft ships 
missiles, submarines, nuclear weapons, and materiel is stressed. 


Finally, а shor summary is given to highlight the main points of the brief 
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ELEMENTS OF THE EMERGING THEORY 


+ FLAWS IN VECTOR THEORY 
+ ZERO-VECTOR SYSTEM 
-KALUZA KLEIN ASPECTS 
-VACUUNIMASS EFFECTS 
“SCALAR RESONANCE 

+ ELECTROGRAVITATION 
"LOCAL GENERAL RELATIVITY 
IMPLICATIONS. 


Slide 003: Elements of the Emerging Theory 


Specifically, we will point out some flaws in vector mathematics itself, 


e concept ofthe zero force vector. The zero force vector is а 


particularly with 
ents ofthe 


System of forces that sum to a zero resultant. Hence the comp: 
summation represent a patterned stress in the medium to which they are applied, 
ог in which they are imbedded. This includes the vacuum (spacetime) medium. 
In classical electromagnetics, this vacuum stress due to a 2ero-vector summation 
of EM force fields has been totally omitted and ignore. 


As such, the EM "zero" force-vector summation produces a "trapped internal 
ЕМ flux and flux pattern, without resultant (external) force field” condition - 
precisely as does the Aharonov-Bohm effect. The components of the artificially 
zeroed system, however, сап be transmitted and still maintain their special 
relationship and coherence, While the AB effect has been shown to hold for the 
mesoscale (a few thousands of angstroms), the zero-vector scalar EM effect can 
hold for hundreds of thousands of kilometers, 


To provide a unified electrogravitation, we adapt Kaluza-Klein 5-dimensional 
‘gravitational concepts to the idea of the zero-vector stress system in vacuum- 
spacetime. We also point out how simultaneously varying the magnitudes of the 
force components of a stress, all in phase, produces a stress wave or scalar EM 
wave, Scalar waves are almost always absorbed and emitted by the nucleus of 
ihe atom, not by the electrons in orbit. 


The relationship of mass and vacuum, and the constitution of the vacuum, are 
pointed out fom the viewpoint of modern quantum mechanics. 


iir oi танов 
m 


How a scalar wave resonance differs from conventional EM resonance is 
developed briefly. Mass and inertia are the direct result of - and are - trapped 
scalar resonance. The tapping mechanism is the spin of the particle. 


‘Severely limiting assumptions in ordinary general relativity (OGR) are pointed 
out. In OGR, it is assumed that the local frame is always a Lorentz frame, and 
never curved. In other words, local spacetime is always assumed to be flat. This 
saves the conservation laws, simplifies relativity, and reduces "general 
relativity to special relativity with distant perturbations and curvatures, 

By removing this ad hoc assumption, a much richer local general relativity 
results. This local general relativity is readily engineered. Note that, in OGR, the 
physicist has actually assumed that he can never "engineer" local general 
relativity! Indeed, with the scalar EM approach, he can easily do so, in 
‘contradiction to what is taught in all Western universities. 


By engineering а local general relativity (LGR), the individual conservation 


Jaws can be violated locally. This includes the conservation of 
‘energy/momentum, and the conservation of charge, for example. 


‘The major implication of this startling new engineering physics is that one can 
engineer physical reality itself, For example, elements can be transmuted with 
‘minuscule energy input, free energy devices are possible, action at a distance is 
possible, communication faster than light speed is possible, ec. 


Ву using the zero-vector approach, the virtual state can be organized and made 
largely deterministic, rather than statistical. This means that the probabilities of 
the states propagated forward by the Schroedinger equation can be engineered 
and changed. Whether or not a certain quantum change shall emerge or not can 
һе determined or substantially influenced in advance. Вол hidden variable 
theory now becomes directly engincerable. This is a drastic change to quantum 
mechanics and physics in general 

Another implication is that this is the final engineering, for it allows the direct 
engineering of physical reality itself. Humans must now find a way to resolve 
their differences peacefully, or shortly Man will destroy himself and his 
biosphere by his own hand 


NOS OF ELECTROMAGHETICS. 


CLASSICAL 
+ QUANTUM MECHANICS 
ed 


+ ARTIFICIAL POTENTIALS [ELECTRO GRATION) 


Slide 004: Three Kinds of Electromagnetics 
‘There are actually three kinds - or three views - of EM. These are (1) the 
classical view, (2) the quantum mechanical view, and (3) the scalar EM ог 
electrogravitalional view. 


In the classical view, the potentials are just mathematical conveniences and do 
‘not physically exist. The real causative agents are the force fields, and there is 
no longer any electromagnetics going on if the force fields reduce to zero. 
Further, the ideas of "charge" and "charged mass" have been made erroneously 
synonymous. 


Or course the classical view was formed from the idea of a thin material ether, 
with electricity as a thin fluid, long before the discovery of the electron. Since 
most earlier scientists studied string waves and these are transverse, the EM 
wave was modeled as a transverse wave. Also, detection equipment actually 
detected transverse waves. The role of electron spin and drift velocity, which 
would have shown that force-field-causing EM waves in the vacuum could only 
tudinal, was not yet discovered. Maxwell's equations and the classical 
approach became so engrained that the basic derivations were never corrected 
for more modem discoveries. 


"The quantum mechanical view, on the other hand, regards the potentials as the 
real physical actants, and the force fields are just effects derived from the 
potentials by differentiating operators. Classically oriented physicists have 
‘adamantly opposed this foundations requirement of QM because it would 
require nearly а complete redo of EM theory. It would also rather drastically 


change our ideas of physical reality. For years a controversy has raged around 
the Aharonov-Bohm effect (which demonstrates the reality of the potentials, 
among other things). Only this year - 1986 - have most physicists finally 
accepted the AB effect with its implications (see Physics Today. Jan. 86). 
However, no changes have yet been made to EM theory and the basic classical 
approach to electrical physics and engineering. 


‘Yet even the QM view is flawed, since it has not examined the structure of EM 
forces which sum to a vector zero, Such a system produces stress, and if the 
summation is in the vacuum itself, it produces stress of vacuumn/spacetime 
Rigorously, this is a gravitational effect, and the energies of the various EM. 
components in the local region are locked into an artificial potential. From 
general relativity, this type of potential where the energy density of vacuum is 
Altered is a gravitational potential, From Kaluza-Klein unified theory, it is at 
least а S-dimensional gravitational potential. 


IT the individual force vector components of the vector zero are varying in 
magnitude - say, all in phase - then they produce a gravitational wave. The 
energy density ofthe local vacuum is being rhythmically varied. Call such an 
ЕМ wave a scalar EM wave, where, by "scalar" we imply that, to an external 
observer, the EM force vector resultants are identically zero, but the local 
gravitational potential of the wave is varying. Thus this is an electrogravitational 
wave, and vector zeroing of EM force fields constitutes a means of changing 
ЕМ field energy into G-field energy. On the other hand, by breaking up the 
coherence ofthe zero-vector summation of the EM forces, nonzero EM. 
resultants are recovered, constituting the change of gravitational energy into EM. 
energy. 


А simple means to break zero-summed coherence is by interference of two or 
more such zero-vector waves. 


In bis third view of EM, action at a distance is easily possible, and is the no 
rather than the exception. In addition, a new kind of resonance - scalar 
resonance - exists. The scalar EM wave does not interact with orbital electrons, 
but rather with the interior of the nuclei of atoms. Thus the new scalar EM 
resonance is between nuclei and within nuclei 


BOAM-AHARONOV EFFECT 


+ INFIELD-FREE REGIONS 
= POTENTIALS STILL EXIST 
«сам ко SET 
= DOES NOT FOLLOW FROM 
"REQUIRED BY QUANTUM 
ELECTRODYNAMICS 


‘Slide 005: Bohm-Aharonov Effect 

In 1959, Aharonoy and Bohm published а fundamental paper in Physical 
Review. which pointed out the QM implications of potentials as the real entities, 
‘while force fields were derived effects. They showed that, even in he presence 
‘of zero EM force fields, the potentials may still exist and produce real effects in 
physical systems. They also suggested experiments o prove these predictions. 


Interference of the potentials is the key mechanism producing real effets in 
‘charged particle systems, even in the presence of zero E-field and zero B-field. 
Unfortunately the AB paper did not address the issue of 2ero-summed systems 
of EM force fields as one way of producing artificial potentials having unique 
characteristics 


At any rate, the "AB effect,” as it came to be called, was rather hotly resisted 
and debated over the years, ший finally it has generally been accepted as proven 

п 1986. The principle represents а violation of both classical mechanics and 
classical electromagnetics. It is required, however, by quantum mechanics and 
quantum electrodynamics. And experiment has proved it 


(See Y. Aharonov and D. Bohm, "Significance of Electromagnetic Potentials in 
‘the Quantum Theory," Physical Review, Second Series, 115(3), Aug. 1, 1959, p 
485-491. 


AFIELD IS PEAL 


iu 
[ее [> = 


Slide 006: A-Field is Real 
In classical EM, the vector magnetic potential (the A- 
‘mathematical convenience by the equation 
VxA-B Ш 

But if the potentials are real, then conceivably the A field can be loosed from its 
enchainment to the Vx operator. In that case, it becomes а free, new, and 
independent field of nature with potentially unique characteristics. For example, 
its defining equation shows that magnetic force field can be made from it, and 
the rightmost term of the equation 

E=-VØ AAJA [2] 


shows that its time rate of change makes an electric fi 


М) had been defined as 


м 


Let us explain this in more simple terms, and somewhat more precisely th 
conventional theory. We will use the Kaluza unified С-ЕМ interpretation and 
electron flow in our explanatio 


In the A-feld, we have a certain kind of S-dimensional G-potential which ean 
bleed-off as EM force fields in two ways: (1) in a swirl fashion, where the 
vortex producing the swirl moves paralleltoelectronmovement,andthe 
swirling is a torque or spin, and (2) in a linear fashion, where the time rate of 
change of the A-potential produces a linear E-field on the electrons. 


‘The fist bleed-off as given by equation [1] constitutes the magnetic B-eld, and 
the second bleed-off as given by the rightmost term of equation [2] creates a. 
component of the overall electrical E-field. (Bleed-off of the electrostatic scalar 
potential produces the other component of the E-field). 


Now in general relativity (GR) theory, "the" G-potential is just a conglomerate 

of many things, each of which has the characteristic of curving spacetime. "The" 

gravitational Field is not a single thing at all, but is composed of a collection of 
things. 


Thus if we realize that both the electrostatic scalar potential (field) and the 
magnetic vector potential (A-field) are components of the 5- G-potential, then 
we see immediately that bleed-off of these two components of the 5 G- 
potential creates all normal EM force fields. 


Ie follows that, if we produce a zero-vector summation of the two or more EM. 
bleed-offs, we are actually "putting as much back in" to the 5-1 G-potential 
through its A and () components as we are taking out electromagnetically. In 
that case, the S-potential is in a state of equilibrium with respect to EM bleed- 
(ff. I is now forced to bleed-off in the only other way it can: as ordinary 4- 
dimensional gravitational field. Thus by vector-zeroing EM force fields, we tum. 
EM field energy into G-field energy and vice versa, via the intermediary of the 
S-potential. 


At any rate, soon afier publication of the Aharonov-Bohm paper, experiments 
showed that, if the magnetic field is trapped inside a long solenoid, a phase shift 
still is induced in the two-slit electron experiment, even though - classically - 
no contact ofthe enclosed magnetic field and the moving electrons occurs. This 
phase shit is explained by the fact that the freed A-field exists outside the 
trapping solenoid, even though the В-Пе does not. Consequently, interaction 
of this free A-field with the electrons produces a phase shift of the QM 
interference detection patter 


‘This proves that A-field is real and causes physical effects. 
also proves that a form of action at a distance is real, just as required by 
quantum mechanics. 

Years ago, Frank Golden and this author - together with Dr. William Tiller - 
experimented with "free A-field" devices. Golden went on to develop prototype 
transmitters and receivers and a prototype underwater communication system. 


Since that time, Gelinas has patented several curl-free magnetic vector potential 
(free A-field) devices: see U.S. patent no. 4,447,779, May 8, 1984; 4,429,288, 
Jan. 31, 1984; 4.429.280, Jan. 31, 1984; and 4,432,098, Feb. 14, 1984, These 
patents are assigned to Honeywell 


(See also Theodor Kaluza, Sitz. Berlin Preuss, Adad. Wiss. 966, 1921.) 
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QUANTUM HOH LOCALITY 


“The non-local aspect of quantum 
systems is... a general property of nature, 
and not just a freak situation manufactured 
in the laboratory.” 


PAUL DAVIES SUPEREORCE 
1984 (PAGE) 


Slide 007: Quantum Non-Locality 
Indeed, quantum systems exhibit nonlocal effects that are general properties of 
nature. These effects are not just freak situations manufactured in subtle 
laboratory experiments 


However, if spatial coherence in such microscopic effects can be induced and 
sustained, then action-ala-distance can be obtained in large macroscopic 


systems. This is the engineering aspect of the scalar EM approach, 


It is also the aspect that the Soviets have secretly weaponized for over three 
decades. 


The zero-vector EM force-field summation of multiple ЕМ waves is used to 
transport specific time-phased pattems of EM polarization of vacuum to a 
distance. There interference of two or more such patterns results in the 
interference of the internal patterns, breaking of the phase relations, and 
appearance of positive (added) or negative (extracted) EM energy in the 


INITS AXIOM FORTHE ZERO VECTOR, 
VECTOR ANALYSIS DISCARDS ZERO VECTOR 
SUMMATIONS OF ACTIVE SYSTEMS 

(OF VECTORS. 


VECTOR ZERO IS MADE THE ABSENCE 
OF ALL VECTORS 


IIT CAN ALSO BE THE PRESENCE OF REAL 
VECTORS WHOSE VECTOR SUMIS 07.) 


Slide 008: Vector Mathematics has a Fundamental Problem 
In its concept of the zero vector, vector mathematics discards zero-vector 
summations of active systems of vectors. И replaces such a summation with а 
zero vector. This is fine for mathematics as an abstract system, but it is in error 
‘when applied о real electromagnetic force fields of nature. 


In the abstract mathematics, a vector zero summation is made the “absence of all 
finite vectors" Further, all vector zeros are made equal. No concept of the 
internal stress" of the zero vector exists in abstract vector mathematics. 


of ve 


However, physically the zero summation or "balan or forces in a 
presents stress in that medium. In the physical сае, а vector zero 


ic substructure, and this 


medium 
summation system of non-zero vectors has a dyn 
substructure is an individual, 


Obviously, in the physical case vector zero summations may materially differ, 
both in the pattem of stress and the magnitude of stress. They cannot all be 
equated. Further, they are not the absence of vectors, but represent the presence 
‘of vectors in a special manner. Such a zero summation of EM vector forces 
directly stresses the "medium" - which may be the vacuum itself. 


In the physical ease, several changes to the axioms of abstract vector 
mathematics are required. (1) the "potential" of a vector zero must be taken into 
account, such as is represented by the sum ofthe squares of the magnitudes of 
its vector components. (2) the specific deterministic pattem of the vector 
components comprising the zero must be taken into account. (3) The dynamic 


variation in both the deterministic directions and deterministic magnitudes of the 
‘components and of the overall pattem must be taken into account. (4) 
Frequencies of the changes in the direction, magnitude, and actual makeup of 
the vector zero must now be accounted for. That is, time and wavelengths are 
rigorously aspects ofthe vector zero, and these may be deterministic variables. 
Since time isl is now a variable aspect of the vector, the vector zero system 
can affect its “rate of time flow" in the observer's system. (5) Since a 
vector zero" can be established at any point of a vector magnitude, then 
individual vectors themselves may have dynamic substructures inside a special 
"zero reference" in and on the vector, The patterned potential of a vector isa 
reality 


"This leads to a system of "vectors nested inside vectors" ad infinitum. In other 
words, it leads to an infinite-dimensional system, and the "opening" of every 
finite closed vector system trough its vector zeroes, 


For application to physical electrogravitational systems, at least 5 dimensions 
are required, four of space and one of time. 


Here we still are considering only a special case where all vector zero 
summations represent EM force field energy locked in a gravitational potential, 
or gravitational force field energy locked inside the EM potentials. That is, we 
are prescribing а system where the only int ın of energy is among 
mass, EM field, gravitational field, and Vacuum virtual energy (anenergy) 


(Sce Т. E. Bearden Toward a Now Electromagnetics: Part Ш: Clarifying the 
Vector Concept, Cheniere Press, Santa Barbara, Ca. www.cheniere.org, 1983: 
Part 4: Vectors and Mechanisms Clarified, 1983. See also E. T. Whittaker, Proc, 


Lond. Math. Soc. 1, 367, 1903; Robert Bruce Lindsay and Henry Margen 


Foundations of Physics, Dover, New York, 1963, p. 283-287: Richard Р. 
1 al, The Feynman Lectures on Physics, Addison-Wesley, New York, 
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Slide 009: The Zero-Vector Axiom 


‘This slide shows a standard mathematical statement of the zero-vector axiom, 
used in mi 


As can be seen, ай zero-vectors are made identical, and no substructure is 
considered, 
Such an abstract system of vector mathematics does not fit physical reality- 


However, when all one's EM foundations concepts are strongly conditioned in 
this fashion, the gravitational aspects of EM are discarded. 


Further, EM theory, experiments, and equipments will be developed along these 

. EM engineering of gravitational effects will not be 
developed. One will assume that it is impossible to have a locally curved 
spacetime, and hence all local frames will be Lorentz frames. Therefore the 
conservation laws will rigorously apply 


Further, the nonlocal quantum effects will stay firmly in the microscopic world 
where they belong. Physical macro-eality will stay stable and predictable in a 
classical manner. 


General relativity (in curved spacetimes) will be restricted to the special case of 
the local special relativistic (uncurved) spacetime, with only distant 
perturbations (spacetime curvatures) 


‘The world will stay sane and "normal", and the totally variable insanity of 
physical reality will remain bottled up in the minute microworld or the distant 
maelstrom of suns, stars, black holes, ete. 


"The Aharonov-Bohm heresy will stay kaput in the real world and will not be 
unleashed beyond mesoscopic reality — a few thousand angstroms or so. 


With such an error in the application of vector mathematics to physical science, 
we become "flatland physicists,” so to speak. We become like skimmer bugs on 
the surface ofa pond: we have no appreciation ofthe dynamics of the depths 
below or of the heavens above. 


Worse, we condition our development of instruments according to the Fixed 
notions in our heads. Then we use these "biased" instruments to do experiments 
‘that reaffirm our notions. Any deviation suggested to this is considered heresy 

and nonsense, 


And as Max Planck once pointed out, you will get a new physics only when the 
‘ld physicists — who so adamantly oppose it — die off 
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Slide 010: Are These Systems Equal? 
Shown here are some representations of various very simple zero-vector 
systems. As can be seen, the stress magnitudes and the spin and dynamics of all 
ofthese systems are very diferent 


TEMS EQUAL? 


Further, their "stress potential” substructures are not composed of a huge 
collection of little random force vectors. Instead, their substructures are 
deterministic. If the components being put into the zeros are varied in direction 
and magnitude, but always sum to a zero resultant, then highly complex 
substructure dynamics may be created and utilized, infolded (Bohm's term) 
inside the zero vector 


In theory one can establish "channels" of communication and power 
(magnitude) transmission without ever surfacing a nonzero EM force field. In 
practice one can do this with very litle EM spillout. Thus one can establish 
clectrogravitational channels and energy transmission inside normal EM. 
potentials y EM carrier waves, 


‘One can use a conventional system of EM potentials, force fields, and waves as 
a special kind of "wiring circu" in and through which to transmit and produce 
clectrogravitational effects. By distant interference, EM effects at a great 
distance can be accomplished, yet no "ordinary EM energy" has passed between 
the transmitters ar 


INFOLDED SYSTEMS ANE EXCLUDED BY PHYSICS 


DYNAMIC ZERO-VECTOR SYSTEMS ARE. 
NOT CONSIDERED IN ORDINARY GENERAL 
RELATIVITY, CLASSICAL ELECTROMAGNETICS, 
(OR QUANTUM MECHANICS. 


Slide 011: Infolded Systems are Excluded by Physics. 
Unfortunately, these infolded dynamic zero-veclor systems have been 


eliminated from physics. 


They are omitted in classical EM, ordinary general relativity (OGR), and 


quantum mechanics, 


"That is, they have been omitted in Western physics. 


‘They have not been omitted in secret Soviet weapons labs and weapons 
development programs. 


ILU GEOMETRY 
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Slide 012: Kaluza Geometry 

In 1921, Theordor Kaluza, a Polish physicist, published a unified theory of 
electromagnetics and gravitation. Albert Einstein, who had had the paper for wo 
years, recommended his paper for publication. In that theory, five dimensions - 
Tour space and one time - are utilized in the basic model. This gives a 5- 
dimensional spacetime. 


Inthe model, electromagnetics and ordinary gravity are two aspects ofa si 
more fundamental field: the S-space gravity field. Electromagnetism is that part 
of he 5-field that operates (bleeds-off) in the fifih dimensio 


The ordinary 4-space G-field is the small residue that spills over into our 
‘ordinary 4-space, and doesn't slide around into the fifth dimension and bleed-ofF 
there as electromagnetics. 


Implicit in the theory, but not explicitly stated, is the fact that the 5-врасе G- 
potential bleeds-off in two fashions: (1) in the Sth dimension nearly unopposed, 
to produce what we see as EM force fields, and (2) in the ordinary 4-space we 


live in, which we see as ordinary gravitational field. 


Normally almost ай the force field bleed-offis in the fifth dimension as EM: 
only a minuscule bit bleeds off as 4-gravity. 


Just as one example, between two electrons the S-space G-potential bleeds-off 
into electric force field about 10° times as much as it bleeds-of into 4-space G- 
feld 


A POTENTIAL IS A CHANGE IH THE STRESS OF VACUUM 


Slide 013: A Potential is a Change in the Stress of Vacuum 
In physics, the idea of a "potential is very poorly defined, if at all. The normal 
definition" for the electrostatic scalar potential, for example, is not a definition 
tall Instead, its an abstract operation that tells how to mathematically 
calculate the magnitude of the potential, by pushing a unit charge in йот 
infinity, against the potential field. 
Now ultimately а definition must be an identity statement, not an operational 
statement about something. 


Since 1 could find hardly anyone who actually understood what a potential was, 
nd bow ог of what it was composed, I simply took quantum mechanics at face 
Value and constructed this model, 
First, the modern view of the vacuum is that it is not an emptiness, but a plenum. 
Its teeming with an incredible amount of raw energy. existing totally as the 
temporary bits of energy of virtual particles. That is, the vacuum "energy" exists 
as the nonintegrated energies of little particles which appear from nothing fare 
spontaneously created) and disappear into nothing (are spontaneously 
annihilated) almost instantly. This happens so fast that the litle particle and its 
energy cannot individually be detected: it doesn't hang around long enough. 
is called a "virtual" particle. Like, "We had im 
1, but he was gone before we could grab ‘im! 


Hence the fleeting litle boog 
there man, for just a mom 


"This kind of ghostly particle, however, is very real in modem physics. AIL 
observable forces are theorized to be due to the integration or collection of a 
large number of virtual forces created by exchange of these little particles. 


"his implies а peculiar thing about the vacuum "energy." Actually it's 
n energies, for each little bit of energy only exists momentarily, then. 

returns to the nothingness from which it came, That is, vacuum virtual energies 
are totally unintegrated. Each "bit" of virtual energy exists individually. These 
virtual energies cannot be "added up” to compute the "available energy" unless 
some collector or integrating mechanism puts them together. 


That is, unless some kind of. 
macroscopic, observable energy. The usual 
particle of mass. We say that the vacuum energy is unzipped and hence 
‘unobservable in that state. We say that just zipped- 
Together vacuum energies - integrated by and on a spinning, observable particle 
of mass. 


So the vacuum can be visualized as a special sort of violent, unzipped plasma, 
‘where the particles of the plasma are fleeting and do not last. We can speak of it 
also as а sort of special unzipped gas, in the same manner. 


The "pressure" ofthe Vacuum gas we referto as "stress." Due to its violent 
boiling activity, the vacuum gas is always under very high stress. 


This "stressed virtual plasma” identically 15 the vacuum and identically IS 
spacetime. Length, time, frame, mass, etc. - all arise by zipping operations (or 
understood zipping operations) in and of this raw vacuum/epacetime. When one 
uses the vacuum notion in this manner, one now uses the term "ether" again. 
However, this is not the old "thin material ether that hangs around"; this is an 
entirely new kind, Irs а virtual flux and a virtual plasma. 


‘The ether is also what we call “spacetime” in relativity. As can be seen, 
spacetime is stressed. Further, spacetime has a substructure. 


By an uncurved spacetime, we mean one in which the stress of these virtual 
particles (the "pressure in the ethereal gus." so to speak) is constant from one 
place to another and from one time to another. Indeed, we also should mean that 
the stresses of the individual components ofthe entire plasma are constant from 
‘one place to another and from one time to another. 


By definition, when we determine the lengths between every two points, we 
determine а frame. (Actually, we have prescribed a universal "length zipping 
‘operation/mechanism as well as its characteristics.) "linear frame” or 
"Lorentz frame" is one in which the pressure or stress remains constant, It may 
be higher than ambient vacuum, however, due to a particle's or an object's 

motion through the observer's ether. In the case of constant velocity, the 
particle/object encounters a higher level of virtual particle flux in the observer's 
ether, like a vehicle moving through raindrops. It encounters а constant rate of 


Adding regeneration 


The circuit shows the new stage with the components 
added, The adjustable capacitor is а 10 pF (picafarad) 
trimmer. This consists of two copper plates mounted 
on a pot base; the distance between the plates can be 
adjusted with the small screw. 


Fixed capacitors may be flat or cylindrical with two 
leads; the type we require, cerantie capacitors, may look 
like a disc. 


The radio frequency choke is really a coil with a lot. 
of turns of wire on a small former. The choke acts like 
а resistance to radio-frequency waves. 


Two diodes are needed to provide the feedback path 
from the 500pF capacitor. If the top diode were omitted, 
the signal would not be changed into audio frequencies 
before it reached the transistor base, and if the bottom 
diode were omitted, the signal would go straight to 
earth and be lost. 


‘The 1K resistor lowers the battery voltage needed to 
power this stage. 1t is possible for some of the audio 
signal to feed back to this stage through this 1K resistor 
and distort the signal. This is prevented by the 1004F 
capacitor which takes any stray signals to earth without 
affecting the battery voltage 


“ 


‘lux, however. In such constant velocity case, the moving objects frame is said 
to be “rotated,” but not curved, with respect to the laboratory frame ofthe 
observer 


1а a "curved" spacetime, we mean one in which the stress of vacuum increases 
«с decreases from one place to another, or from one time to another, or both. AL 
‘one fixed location, if spacetime is curved, then the stress is increasing or 
decreasing as а function of time. That is, the Пих density of that area is 
changing. We may visualize the local frame as undergoing angular acceleration, 
rotating more or rotating less. This is а non-Lorentz frame, or curved spacetime. 


In such a vacuum, local gradients exist in the flux of virtual particles. If affected 
by (coupled to) one or more of these gradients by a nonzero coefficient, a local 
object experiences effects (forces and actions) "without observable cause. 
Observably, conservation laws may be locally violated by these "virtual rivers’ 
of vacuum by coupling, just as а paddlewheel dipped in а river violates its oun. 
local "conservation of energy" due to the river providing an energy source to it. 


One must be very careful with the "pressure" analogy, however, when one 
utilizes unified theory (Kaluza theory). We now have а virtual plasma vacuum 
in five dimensions, not four. But the basic notions to enable our visualization 
and understanding still apply. 


TYPE OF POTENTIAL DEPENDS ON THE PARTICLECS) 


‘Slide 014: Type of Potential Depends on the Particle(s) 
Now one can see that, by choosing the type or class of virtual particle, and 
looking at its potential or stress in the vacuum, one can have many kinds of 
"potentials" existing in the overall "gravitational potential” of vacuum 
spacetime, 


For example, the stress ofthe virtual photon flux (which is what causes 


electrical charge) is called "electrostatic scalar potential."* 


We can choose any other class of virtual particle we wish, and there exists а 
potential (and "change") for it. There are quark potentials, neutrinic potentials, 


Indeed, one of the reasons for ignoring Kaluza unified theory for so long was 
‘that it predicts a great many types of potentials and fields which have never been 
observed and which are unknown. Approximations, which neglected all these 
mysterious, and unknown fields, gave erroneous results. Perplexed physicist, 
seeking to Simplify matters, simply tumed away from it in frustration. They 
returned to itin the mid-70's when it appeared that 1I-dimensional Kaluza-Klein 
theory possibly offered a complete unified theory. 


Actually, the diversity of new fields in Kaluza theory was its strength not its 
‘weakness, That they are presently unobservable and undetectable is beside the 
point. Neither is time directly observable; however, we have worked out handy 
procedures and measurements of spatial quantities, which allow us to infer time. 
We have not just tried to drop it fiom physics! 


And indeed the Kaluza theory is consistent with experiment when the higher 

fields ше included. The message is, we must work out "clocks" for these new 

potentials and fields, so that they can be inferred with at least some degree of 

precision 

+The character of movement also determines the type of potential. The 
longitudinal (radial) movement ofthe virtual photon Пих is implied in 
electrostatic scalar potential. The swirl (tangential) component of this flux 
might be taken as the magnetostatic scalar potential - a magnetic pole - 
when the cw and cew components ofthe swirl balance, but the sum of their 
absolute values differs from the sum of the absolute values of the 
‘corresponding tangential components in the swirl flux of the local ambient 
‘vacuum. I this swirl stress is higher than the vacuum swirl stress, this 
constitutes а north magnetic pole, If lower, it constitutes a south magnetic 
pole. If there is a prevalence of direction (cw or cew) in the swirl Le., one 
‘component exceeds the other), this corresponds to the magr 
potential (the A-field) when the A-field is freed from the n 
field (B-field) — i-e., when A-field is freed from its Vx operator in the 
equation УХА = B. The bleed-off of the excess swirl stress from the north 
magnetic pole to the deficient swirl stress of the south magnetic pole 
‘constitutes the magnetic force field, B — usually referred to simply as the 
magnetic field. 


Slide 015: A Potential Extends to Infinity & Involves the 
Entire Universe 

As shown on this slide, the change in the stress of vacuum due to a potential 
tapers off to infinity. Its magnitude normally does not reduce to zero until 
infinity 


‘Some types of potentials reduce much faster or slower than others, however, and 
зо - at some distance away from a common origin of the potentials, one or more 
‘may be neglected in its (their) overall effects on an experiment or system. 


Also, the speed of propagation of potential is highly dependent upon (1) what 
type of virtual particle or particles produce its stress, (2) йв magnitude, (3) its 
Composition, and (4) the presence or absence of coupling objects and other. 
interacting potentials. 


Fundamental observable particles are like little spray pumps and litle vacuum 
cleaners at the same time. 


Each is emitting virtual particles into the vacuum in а spray or Пих, and at the 
same time it is absorbing virtual particles from the vacuum spray or lux. rs a 
Ше dynamo, and nature furnishes its driving energy unceasing 


However, each little virtual particle it emits is itself such a litle simultaneous 
pump and vacuum cleaner. That is, i's also emitting an even finer (and faster 

naller virtual particles, and at the same time is also absorbi 
finer level. 


ч fleas have smaller fleas to bite en 


Bigg 
And so on ad infinitum 

We may consider the vacuum to be made of an infinite number of virtual state 
layers or levels. 

Iris not too difficult to show that each of these successively deeper, nested 
"layers? of virtual state corresponds to a successively higher dimension being 
Чей to our space basic spacetime. So hyperdimensions and deeper levels of 
Мима state are one and the same thing, 


c, the speed of light. 


"The basic "speed" of the first layer 
‘The basic "speed" ofthe second layer is с 

And so on. 

This is interesting. We may directly engineer he virtual state by means ofthe 


vector zero (scalar electromagnetics) approach. By nesting vector zeros inside 
other vector zeros, we may directly engineer the deeper layers of virtual state. 


and consequently hyperdimensions 


‘Scalar electromagnetics thus is virtual state engineering and hyperspatial 
engineering at one and the same tin 


Superluminal communications systems, hyperspace drive, and materialization 
‘and dematerialization are all hypothetically possible, using scalar 
electromagnetics. As the technology develops, we should see the development 
of many of the systems long thought impossible except in science fic 


A NATURAL POTENTIAL 


Slide 016: A Natural Potential 


‘There are two broad categories of EM potentials, depending upon the way in 


" 


"The two categories of potential formation are: (1) natural, and (2) a 


which they are fo 


ficial. 


‘The difference is in the virtual particle flux substructure that comprises the 

potential. 

Ifthe substructure of emerging and vanishing virtual particles is random and 

without deliberate order (polarization) except in one broad, overall sense, then 

that is a natural potential. As such, there is no deterministic functioning going on 

inside the substructure of the potential itself. The potential can only act "as a 
charged particle system. 


whole" on 


Natural potentials have substructures of random virtual vector components. Any 
small amount of coherence as a function of distance vanishes quickly (on the 
order of a few thousand angstroms at most, according to present Aharonov- 
Bohm experiments) 


BI ARTIFICIAL POTENTIAL 


Slide 017: An Artificial Potential 
‘An artificial potential by definition has а substructure composed of deterministic 
observable vector components, summed to an overall zero vector. Coherence as 
a function of distance can be maintained over enormous macroscopic distances - 
even hundreds of thousand of kilometers - by simultaneous transmission of the 
entire cluster of substructure components as à coherent 


sero” group. 
‘To the conventional linear EM detector, at any point along its transmission path, 
this substructure is detected as a zero-E vector and a zero-H vector. Hence the 
‘conventional detector does not see the artificial potential, even if its "stress 
magnitude” (a function of the magnitudes of all summed components) changes. 


Action at a great distance is possible with this artificial potential, however, if a 
highly nonlinear situation is met so that the phasing ofthe components is broken 

ог significanlyaltered, In that case, the components do not sum to zero aller 
their dephasing. and real EM force fields emerge. This "dephasing" can be made 
to occur at the distant nonlinearity. 


Actionat а great distance is not possible with the natural potential, but is 
possible withtheartficial potential 


Further, with the transmitted artificial potential, VO must be applied from the 
transmitter to the distant interruption zone, as if there were no intervening space 
between, 


Note that VO may be positive or negative, Thus energy may emerge atthe 
distant disruption, or be extracted from there. In the first case, energy is input to 
the transmitter, to re-emerge at the distant dephasing zone. In the latter case, 
energy is extracted (disappears) from the distant dephasing zone and is received 
(reappears) back at the transmitter 
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PRODUCING AN ABTIFICIRL POTENTIAL 


| MAKE AN ARTIFICIAL SPACETIME STRESS 

‘ano MIO IP MOIS ПОТ 
"ENGINEERS BOHM'S “HIDDEN VARIABLES" 
= BENDS SPACETIME 


Slide 018: Producing an Artificial Potential 

ANartificial potential is deterministically patterned spacetime stress, made by 
opposing E-fields and/or B-fields so that they sum to vector zeros in a special 
pattern. 


The resulting 2ero-summed envelope has no EM force field, to an external 
 observerldetector. 


However, the infolded E-field and B-field vector components still exist and act. 
‘They may dynamically vary, so long as their summation is always kept to zero. 


The simplest variation is to vary ай their magnitudes at once, by the same 
degree. Inthatcase, eachone comprises an "EM wave." However, the 
summationsof this cluster or “locked group" of waves still exhibit a zero-E and 
2ero-B Field to any external observerdetector. In other-words, to an external 
‘observer, one now has a varying wave of pure spatiotemporal stress, butone that 
has a deterministic structure. This is a scalar EM wave, or electrogravitational 
Wave. IL is also an alternating current of specific scalar pattern. 


Varying the stress of spacetime locally, curves it locally. This violates the 
‘conventional assumption of restricted general relativity that local spacetime is 
ned (is a Lorentz frame), 


scalar EM waves with deliberate substructures, one c 


idden variables” so that quantum mechanics becomes deterministic 


rather than statistical. This is a drastic cha 
interpretation of quantum mechanics 


ге to the common (Bohr) 


‘And Einstein's intuition that God does not play dice with the universe turns out 
tw be correct after all. 


Since physicists haven't seen where the real game was being played, it has all 
seemed bewikderingly statistical to them. 


IF KO OBSERUABLE MASS FLOUS: 


Slide 019: If No Observable Mass Flows: 
Since there are no observable mass particles flowing in vacuum, there are no 
‘observable force fields produced. Only virtual force fields can be produced in 
the virtual particle medium that is vacuum itself. 


Thus (here is no observable E-field in the vacuum surrounding a charged point. 
There is, however, a virtual E-field there. When an observable charged particle 
such as an electron is introduced in the surrounding vacuum and "couples to 
(integrates, zips together) the virtual E-field, an observable E-veetor force is 
produced on and of the observable charged particle. 


(For the classically trained electrical engineer or electrical physicist, the 
slatementthat no E or B fields as such exist in vacuum, is usually bewildering 
Let me point out that any so-called "vector eld" (such as the assumed E and В 
‘vacuum fields) can mathematically be replaced with two scalar fields. See E. T. 
Whittaker, Proc. Lond. Math. Soc, 365, 1903. What we are saying here is that 
the definition of an E field is in terms of force per unit charged mass. The scalar 

Fields - which are actually what exist in vacuum - provide only a virtual or 
unzipped E field, until an observable spinning particle couples to bothof them 

by virtue of its “dynamo flux pump" action. The ensemble, then, of two 
electrostatic scalar potentials coupled to a spinning observable particle, 
constitutesandistheso-called"E-field.") 


When detecting these "vacuum E-field,” itisthe free electronsin the electron 
gas inour probe or antenna which couple to the two "Whittaker scalar field 
"These electrons produce ensembles that interact with each other collectively. 


Charges in this electron-gas coupled medium is what we actually detect - not 
"what is in the vacuum. 


то repeat this again for emphasis: The usual detector is an "electron-wiggle' 
detector. И detects changes in its own conduction electron gas, not in the 

vacuum itself. That is, the disturbance in the virtual-particle vacuum interacts 
with the observable particles of the electron gas, if (and only if) the spins of 
these observable particles couple the vacuum disturbance to the electrons and 
integrate their virtual components. Aller integration, an observable disturbance 
of the integrating object - say, the electron - results. It is this electron gas 
disturbance that is "detected" by almost all orthodox EM detectors. 


H the spin of the observable conduction electrons cannot couple the electron to 
the vacuum fux disturbance, t le" detector will not detect 
the disturbance. (By a "simple" detector we mean one in which the electrons are 
able to couple to the vacuum disturbance! Little circular definition here!) 


Now most potentials each to infinity before reducing to zero. The change in the 
virtual particle flux intensity of vacuum - which comprises the potential - 
decreases with distance from the potential. The magnitude of the change tails at^ 
toward zero as one approaches infinity. 

To any finite distance, then, there exits a decreased gradient in the change of 
the virtual flux intensity of vacuum, from a potential. Therefore virtual particles 
are flowing in the direction ofthe decrease of this gradient, just as gas molecules 
flow from a region of high pressure toward a region of lower pressure, 


So there is a virtual particle "river" in the vacuum between any two separated 
points of different potential magnitude. The type of potential determines the type 
of virtual panicle(s) in the river. 

[the potential is natural, the gradient river does not carry any coherent 
substructure. 

I the potential is artificial, the gradient river carries the coherent substructure 
everywhere within it. In this case, there is а flow or "river" ofthe virtual 
structure of this coherent pattern in the vacuum between two separated points of 
different "potential" in that pattern. 


GRAUITATIONAL POTENTIAL: A CONGLOMERATE OF STRESS TYPES 


Jr S Sed 


Slide 020: Gravitational Potential: A Conglomerate of Stress 
Types 

Rigorously all EM potentials are actually part ofthe overall S-dimensional 
gravitational potential 


There is no such thing as “the” singular gravitational potential: instead, it is a 
Jlomerate of different stress types and patterns, each of which is named for. 
the type of action that produces it. 


‘The movement of charged particles, for example, creates electromagnetic 
potentials. At any point in vacuum, the potential consists of a Пих of virtual 
particles. 

The vacuum contains 
iual electrons, virtual positrons, virtual protons, virtual pions, virtual 


sat variety of particle fluxes. There are virtual photons, 


The conglomerate stress from all these virtual particle stresses constitutes the 
‘overall gravitational potential 


кїп оз tance 


ЇЇ GRRUVTATIONAL FIELD IS 


«кози Tangas WE CHAD 
GHAD IS ACONGOMERATE OF 
КҮШ 
из ons rms 
кунш is CURVATURE oF SPACETIME 
"ANY COMPONENTS} OF THE CONGLOMERATE CAN BE USED 
TO CURVE SPACETIME 
«низ ON DOST BETWEEN PAIRS, TRADS, ETC WITHOUT 
APPRECIABLE CHANGE OF THE OVERALL CONGLOMERAT POTENTIAL 
E AAL FORCE FIELDS REPRESENT BLEED. OFF OF OME OR MORE 
COMPONENTS OF FAD 


Slide 021: What Gravitational Field Is 


As previously stated, there is no such single thing as “the” gravitational field, as 
is assumed in the Newtonian sense. 


Geld is a conglomerate of many compon 


potentials and other entities. 
Rigorously, anything that "curves spacetime" is a gravitational field. 


їп the modern view, all forces ultimately arise, by some means, from the curving 
of spacetime, Thus all forces and force fields are related to - and caused by, so 
1o speak - gravitational field. 


the vacuum stress is uniform from one place to another in an observers frame 
then the observers spacetime is uncurved. The observers frame, is said to be 
linear or uncurved: or a Lorentz, frame, In such a situation the conservation laws 
rigorously apply for macroscopic, closed systems. 


[the vacuum stress is not uniform from one place to another, then the 
spacetime is curved. In such a situation the conservation laws may be violated 
for macroscopic systems, since they are "opened" to the vacuum stress, and 

vacuum virtual particle flux gradients exist across the system or portions o it 


Note that the overall stress magnitude may be constant across a region, but its 
composition may change. That is, two or more components may vary 

‘canonically, In that case, the spacetime is uncurved in the gross extemal sense, 
but contains specialized "intemal" curvature pattems locally. Depending upon 


E 


reaction to the canonical infolded curvature patterns, some macroscopic systems 
will still exhibit conservation, but certain other macroscopic systems may not. 


An example is symmetry breaking. Here charge, parity, and time symmetry may 
be violated individually or in pairs, but not all three simultaneously. An overall 
conservation law is obeyed, but any two of the three conservation laws can be 
(und are) violated. 


EN FORCE FIELOS ARE 


‘RELEASES OF GRAVITATIONAL POTENTIAL DIA OBSERVABLE MASS FLOWS 


Slide 022: EM Force Fields are Releases of Gravitational 
Potential via Observable Mass Flows 
In Kaluza theory, we may take EM force fields to be the Sth dimensional 
"bleeding-off” ofa 5-G potential. However, in vacuum alone this bleeding-off is 
totally within the virtual state. That is, only virtual EM force fields exist in 
By the ordinary term "EM force fields,” physics has chosen to imply 

icasureable or observable E and B force fields. 


That implies that the 5-G potential gradient flows of virtual particle flux must be 
coupled to observable charged particles - such as electrons, protons, ions, ele. - 
before observable E and B force fields exist. 

Rigorously, E and B force fields consist of the virtual E and B force fields 
coupled to observable charged particles, They do not "cause" a particle to 
accelerate: hey are the product ofthe particle and its accelerati 


As these observable particles are themselves "spray pumps” producing virtual 
particle Пих, then a collection of them represents an increased or decreased fux 
(for negative or positive charge) vis-a-vis the ambient background Пих of 
vacuum. Nature fumishes the continuous power to drive these "virtual lux" 
pumps. 

Normally, EM potentials are formed in natural and manmade electrical circuits 
by collections of these observable particle "spray pumps.” Such collections of 


increased or decreased "spray flux" density, of couse, represent 5-potentials, 
gravitationally. 


Release of these pumps in conductors or in the vacuum itself results in creating 
fields and B-fields on and of the moving observable charged particles. But 
release of the observable-particle spray-pumps from the collection (the potential 
"pressure head” or "source") reduces the potential or "pressure" at the source. 


Thus the formation of E and В fields represents the release of the S-potentials. 
Hence EM force fields are the bleed-off of 5-dimensional G-potental via 
observable mass flow. 


Since classical EM always seeks to create the force fields, it always bleeds-off 
and discards the gravitational effects that could be otherwise achieved. 


то allow orthodox EM flow is to dissipate the gravitational effects. 


Strangle the orthodox EM flows, and you can keep and use the amplified 
‘gravitational effets 


‘SCALAR T-WAVE PRODUCTION 


ACCEPT nes rs 


Slide 023: Scalar O-Wave Production 


We now visualize the formation of waves of pure stress in the spacetime 
medium (in the vacuum). These we call scalar EM waves, Tesla waves 
¢lectrogravitational waves, longitudinal EM waves, waves of pure potential, 
ostatic waves, and zero-vector EM waves, АШ these terms 

its own particular Tight upon the nature of these 
4 discoverer, Nikola Tesla. 


waves or oftheir origi 


gedanken experiment, or thought experiment, in which we can be 


Thus we have two single-frequency EM sine waves whose E-field components 

‘nthe slide, The two waves are of the same frequency, traveling 
Together in the same direction, and superposed 180 degrees out of phase with 
ench other. 


are shos 


Jn this case, at any spatial point, the summation E and B fields are vector zeros. 


However, if we plot the spatiotemporal (vacuum) stress induced by the wave, wo 
see that it constitutes a sine wave, with compressive stress in one half cycle and 
tensile stress in the second half cycle. 


Rigorously this defines a "longitudinal" ЕМ wave - or what Tesla called а 
sound wave in the nonmaterial ether. 


Also, rigorously it is a gravitational wave, for it is a wave of the curvature of 
spacetime (nonlinearity of vacuum) itself. That is, what is changing in the wave 
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is the vacuum stress, or intensity of the virtual particle flux of vacuum. That is 
identical to changing the curvature of spacetime. In one hall-cycle, spacetime is 
curved positively. In the second half-cyele, spacetime is curved negatively. 


Since the increase or decrease of he intensity of virtual particle Пих (vis-a-vis 
"he ambient vacuuni virtual Пих intensity) represents electrical charge, then in 
one half-cycle negative charge is represented, and in the other half-cycle 
positive charge is represented. This directly explains the "positron-electron pui 
representation of n electromagnetic photon - the "photon" being one 
wavelength 


In one half-eycle, time moves slower. In the second hall-cycle, time moves 
faster. Thus scalar waves can also be considered to be "tempie" waves (to use 
Wilbur Smith's term), or oscillations of the rate of flow of time itself, about the 
ambientrate of time flow. Since these oscillations are variations in the curvature 
ОГ spacetime, then they represent gravitational or foree-generating waves, when 
coupled to а mass. 


Variations in the rate of flow of time produce force, just as any other type of 
curvature in space-time does. 


SCALAR ELECTROMAGHETICS 


+ ZERO-VECTOR ENVELOPE 
+ DELIBERATE, ORDERED SUBSTRUCTURE 

= musicisti 
TO MAKE A SCALAR BEAM 
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7 (Ot SORS 


reas 


Slide 024: Scalar Electromagnetics 
To rehash: scalar waves are zero-vector waves. Patterned E and В fields exist in 
а relationship where their summation equals vector zero. Electromagnetically, 
the zero EM "envelope" of a scalar EM wave is composed of a zero-summation 
of infolded finite EM force-vectors 


However, the internal (infolded) substructure is deliberate, macroscopic, and 
ordered. Vacuum is polarized deterministically by the wave, and macroscopic 
spacetime is locally curved by it. 

These substructure components constitute Bohm's "hidden variables.” They can 
be manipulated and varied at will. Phasing, beaming, frequency, superpositior 
terference, resonance, and Fourier expansion are the keys to scalar EM 
gineering 


To make a scalar beam, special modifications are made to the EM wave 
transmitter so that, effectively, the transmitter transmits multiple transmissions 
simultaneously, and these vectorially sum to zero. This is the same thing as 
transmitting multiple phase-locked EM force-field beams simultaneously, in the 
sum-zeroed fashion. 


Standard beaming antennas and conventional circuits ean readily be utilized 
with slight modifica 


Any radar can be converted to а scalar EM radar quite simply. Indeed, a 
modification kit to accomplish that can be developed and held until the sealar 


Wiring the regeneration stage 

‘The drawing shows how this stage is wired onto the 
board, Before wiring the stage, all the components 
from the crystal stage, up to screws E and 5, are 
removed except for the сой and tuning capacitor. The 
diode 
the newsstage, Follow the drawing carefully, adding one 


Femoved to become one of the two diodes in 


component at a time and checking its position on the 
h come 


circuit diagram. There are many bare wires wh 
close to cach other, and great care must be taken to 
ensure they do not touch each other. The IK resistor 
must not touch screws E and F, 


The trimmer is trapped by its tags under screws A 
and B; if it is too long or too short, the screws may be 
moved, All three connections to the coil are now used, 
and if the wires arc not placed in the correct positions, 
regeneration will not occur. The drawing shows how to 
place these three wires. The 10uF capacitor takes the 
signal from the new stage to the base of the next ОСТ! 
transistor, The advantage of this new stage is that our 


radio will have a greater output and no longer need a 
large aerial and an earth, Regeneration is tricky to get 
used to, but once mastered, the results are surprising. 
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mode is desired. The modification kit can be quickly installed to provide the 
scalar capability 


Scalar radars, for example, cannot track "comer reflector" targets. However, 
they can magnificently track smoothly filleted corners: rounded, smoothly 
curved surfaces; and curved or flat metalized dielectrics. Against aerial targets 
using special construction to lower their cross-section to normal radars, the 
application of the scalar radar mode is immediately obvious. 


Scalar waves pass through the electron shells ofan atom and interact with the 
Jeus. They are continually absorbed and emitted by all nuclei in the universe. 


BACKGROUND FOR THE BRIEFER. 


Any large collection of nuclei - such as a star or a planet -is a strong absorber 
and radiator of scalar wave radiation 


The Sun is a particularly strong source of scalar radiation. This radiati 
penetrates the Earth deeply. interacting more and more with the deeper layers 
Which, under greater mechanical stress, are more nonlinear. Most ofthe heat in 
the molten core of the Earth comes from the dephasing of a portion of this 

absorbed scalar radiation from the Sun, liberating ordinary EM energy as heat. 


"The Earth also re-radiates scalar wave radiation back to the Sun. The Sun and 
Earth are thus coupled into а "scalar" system in equilibrium or near-equilih 
Each body in the couplet possesses both a feed-forward and a feedback loop. 


"The Earth also radiates scalar wave radiation to the Moon, and the Moon 
ition back to the Earth. The Earth and Moon also are 
coupled into а "scalar" system in equilibrium or near-equilibrium, Again, each 
body in the couplet possesses both a feed-forward and a feedback loop. 


reradiates scalar 


"Tie Sun and Moon are correspondingly coupled into а scalar system in 
equilibrium or near-equilibrium, each with both а feed-forward and a feedback 
loop. 


The Earth, Sun, and Noon thus form a triad-coupled system of special 
importance to the stability of our existence here on Earth, and the stability of our 
biosphere 

‘And so on with all the other planets in the solar system, and combinations 
eret 

"The solar system is thus a very sensitive sealar-coupled system, with strong 
subsystems within it 

ADDED FOR THE BRIEFER: 

Actually this scalar coupling of the solar system provides a major check on 


unrestricted use ofthe large Soviet strategic scalar EM weapon systems. If 
significant scalar effects are produced on earth in a "pulse" mode, pulsed 
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disturbance ofthe earth-sun and earth-moon systems results. Here a danger 
exists that one or more natural resonances of the coupled system may be excited. 
the feedback stimulation of the Sun is not insignificant, for example, large 
sunspot activity may result sometime thereafter, say in a day or two. If too much 
or too sharp stimulation occurs on earth, the coupled resonant response from the 
sun could be disastrous. Indeed, a solar response could be stimulated so that the 
Son would violently belch and destroy our biosphere, among other effects. The 
Simplest doomsday stimulation would be for a violent expulsion of Solar EM. 
energy and particles to occur. Ifthis were due to resonance, the expulsion of 
Solar EM energy and particles would continue during some decay time. In that 
case, fiery destruction of the earth, strongly indicative of Biblical prophecy. 
‘would result, Particularly sensitive are the resonances of the sun-earth, sun 

moon. and earth-moon systems, 

Note the abnormal influence of the moon on tides - tides of both the tectonic 
plates and the oceans. One cannot help but point out that, if the earth-moon 
resonant system were overstimulated, one might expect violent earthquakes of 
extraordinary magnitude, and tremendous tidal waves hundreds of fet in height 
(The potential connection to legends of earth-destroying floods, evidences of 
extreme water levels in mountains, and legends of ancient cataclysmic 


destruction of supposedly advanced technological oceanic cultures is obvious.) 


Accordingly, use of huge scalar EM weapons is a double-edged sword. Unless 
carefully employed, use of the weapons could cause a terrible backlash to the 
user as well as the victim, and even accidentally cause the destruction of the 
earth itself. It is not accidental that in 1960 Khrushchev stated that his new 
fantastic weapon could - if unrestrainedly used - destroy all life on earth. 


‘This appalling backlash potential is apparently what prompted Brezhnev in 1975 
to make so strong an effort to get agreement to outlaw the development of "new 
Weapons of mass destruction” more frightful than the mind of man had even 
dreamed of. Gromyko even introduced such a draft agreement into the 
proceedings of the United Nations. The first article of the draft agreement 
indicated that the nature of the weapons refered to would be negotiated. Sadly, 
the entire Western world did not even know what the Russians were talking 
about. 


‘ROGERS’ UNDERSEA C UNDERGROUND COMMUNI. 


TIONS SYSTEMS. 


+ SECRETLY USED BY U S. Nw Wn 
+ COMMUNICATED TO SUBS UNDERWATER 
ow ADEPT, P020 01. 
в REDUCED DEPTH, -3012 
< COMMUNICATED TO EXPEDITIONARY HQ OVERSEAS. 
72 S08 THES STRONGER THAN AERIAL 
sumit 
“DECLASSIFIED IN 1919 
1 To REVOLUTIONIZE COMMUNICATIONS 
TEND ALL SURFACE ANTENNAS 
^ MYSTENOUSLY^LOST* 
+ REDISCOVERED AND “LOST” 3 TIMES AFTER WWII 


Slide 025: Rogers’ Undersea & Underground 

Communications Systems 

їп an article in the March 1919 issue of the Electrical Experimenter, a real 

bombshell was released on an unsuspecting world 

In that issue, details of e Rogers'undersea and underground communication 
systems were released. These systems had been classified SECRET during 

WWI, and used to communicate with (1) U.S. submarines underwater around 

the word, and (2) U.S. Expeditionary Forces Headquarters overseas. 


Subs at any submerged depth could be reached with transmitters of frequencies 
up to 30 КйоНепә. At reduced depths, frequencies above 30 kHz could be used. 


Athe headquarters of U.S. overseas forces, the signals were received through 
the earth. They were 5,000 times stronger than aerial signals through the 
atmosphere, and static-free. 


The Rogers systems were covered by a series of patents. They used special 
antennas implantedinthe round. 


While the patents are somewhat confused, several of the diagrams in the 

Нам Experimenter reveal that the antennas were producing scalar waves. 
Scalar waves can indeed travel through the earth and through the ocean. Indeed, 
if good quality scalar waves are made, then frequencies well above 30 kHz can 
be sent throughthe ocean. Muli-megahertz frequencies, for example, are easily 


achievable. (The problem, of course, is that these waves are pure Zero-vector. 


artificial potentials that do not move electrons in the conduction gas of a 
‘conventional antenna/eceiver combination. Normal receivers and detectors do 
not see them. Special underwater detectors - such as those developed by Frank 
Golden - are required) 


With the startling declassification and revelation of the Rogers’ systems, it was 
expected that all communications would be revolutionized, and that all surface 
antennas would be removed. 


‘Strangely, this entire technology faded away quickly, as fit had never been. 
Certain powerful interests did not wish the extended electromagnetics to be 
discovered or taught. That, after all, would lead to free energy and loss of 
economic control ofthe citizens. That was precisely why Nikola Tesla had 
already been suppressed, 


According to the important research of Dr. Robert Beck, 
technology has been rediscovered and mysteriously "Iost" 
after World War 11! 


same scalar 
ı least three times 


Today the orthodox establishment is still suppressing it. 


One wonders why no orthodox physicist - with the single exception of Dr. 
Hooper (see U.S. patents 3,610,971, Oct. 5, 1971 and 3,656,013, Apr. 11, 1972) 
- seems to have experimented with deliberately constructed zero-vector EM 
waves and devices, and published his results in the literature 


‘One would think that any university physies department would wish to explore 
such a gaping void with at least a few graduate student experiments, if for no 
‘other reason than scientific curiosity, particularly when the experiment is easily 
performed, it is totally different from anything else in the theory ог literature, 
and the implications may be formidable. A true scientist in that related feld 
‘ought to ry it 


HOU DOES THE ROGERS SYSTEM ШО 


"WE DO NOT KNOW AS YET HOW THE 
ROGERS SYSTEM WORK. 


ROGERS HIMSELF TAKES THE VIEN. — 

AND HE I5 SECONDED BY TESLA- THAT THE 

TRANSOCEANIC MESSAGES WHICH HE RECEIVES 
ARE NOT HERZIAN WAVES..." 


namma 
ELECTRICAL ринин 
туман, 52 


Slide 026: How does the Rogers System Work? 


1а the same March 1919 issue of Electrical Experimenter, Hugo Gemsback 
pointed out that no one as yet knew how the Rogers system actually worked. 


Rogers himself believed he was not using conventional Hertzian waves. 


Nikola Tesla hi 
not Hertzian waves. 


If confirmed that the underground and undersea waves were 


Iso, they could only have been scalar waves. 


FER DI 1АНСЕ 
m 


SCALAR EM WAVES ARE EMITTED € ABSORBED BY THE NUCLEUS 


Slide 027: Scalar EM Waves are Emitted & Absorbed by the 
Nucleus 

Normally scalar EM waves do not couple to orbital electrons. Ente 
atom, incoming scalar EM waves penetrate the electron shells 
interaction. They continue, penetrating into the interior of the closely packed 
nucleus, where the extreme nonlinearity of the charged virtual particle Пих that 
binds the nucleons together distorts the scalar wave, dephasing its summed EM 
vector components, This produces a nonzero EM resultant and polarized pattem 
directly inside the Virtual particle charge flux of the nucleus 


into the 


thout 


The new EM resultant immediately couples the distorted scalar wave to the 
nucleus, resulting in absorption of the wave and incorporation of its polarization 
pattern into the nucleus! virtual ux. This in turn results in a slightly excited 
nucleus. Normally the excited nucleus will promptly decay by emitting another 
scalar wave, which passes through the orbital electron shells and radiates out 
into the universe. 


However, as can be seen, ifthe same strong scalar pattern is constantly radiated 
to the nucleus and absorbed by it, the excitation of the nucleus "charges up. 

leading to decay by other modes, In this manner the nucleus can be engineered 

even transmuted - by rather minuscule power of the engineering radiation 
nal 


‘This is how living biological systems ate able to transmute elements, as 
discovered by Louis Kervran. (Kervran was nominated for the 1977 Nobel Piae 


for this work ). The biosystem produces scalar EM waves. If the appropriate 
signal is employed into and on the appropriate nucleus, a changed element 
‘emerges. In this fashion chickens denied sufficient calcium in their diet, but 
allowed a surplus of potassium, ate able o transmute some of the potassium into 
calcium. Note that one of the isotopes of potassium is an isomer of nor 

calcium. Transmutation of this potassium isomer to calcium is easiest. 


Slide 028: Nuclei of the Universe Continually Exchange 
‘Scalar EM Waves 


Thus scalar EM waves are continually exc 


гей by all nuclei of the universe, 


and the vacuum is - among other things - a seething cauldron of scalar 
radiation. 


itis this seething scalar wave cauldron that creates the virtual particles 
al particle Пих of vacuum itself. (Since the scalar EM wave 

» oscillation of the curvature of spacetime, and since everything - 
ıa curvature of spacetime, then scalar waves can be 


‘The intensity ofthe trapped scalar flux in the nucleus of an atom is responsible 
for the mass and inertia of the nucleus. 


Mass is localized trapped scalar resonance. 


The trapping agent is the spin ofa particle. 


The mass and inertia of the particle are due to the scalar resonance that is 
trapped. Increasing the amplitude of the rapped scalar resonance increases the 
i amplitude decreases the mass and inertia. 


UUERTING EM FIELD ENERGY 


JELD ENERGY & VICE-UERSR| 


зо GFIELD 


"а 


ар G-FIELD 


Slide 029: Converting EM Field Energy to G-Field Energy & 
ice-Versa 


According to Kaluza theory, there are no such things as a separate EM field and 
а separate gravity field. Instead, in five dimensions there is only one field: the 5- 
4 gravitational field. The EM field is the Sth dimensional aspect, while our 
normal 4-dimensional G-field is the other aspect of the S-field, in our normal 4- 
space. 


‘Thuswe may say that the 5-field is composed of two components: the Sth 
dimensional component (our normal EM field) and the component occupyin 
our normal 4 dimensions (our normal G-field). 


‘The 54 "force" feld, of course - or the S-space analogy to a force field - would 
be due toa gradient or "bleed-off of the Sl gravitational potential. This 

radient in tum is composed of wo components: the Sth dimensional "bleed- 
off” outside our normal 4-space (this outer bleed-off is our normal EM force 
field) and the bleed-off inside our normal 4-space (this inner bleed-off is our 
nomal G-field) 


Normally the 5-potential bleeds-of outside our space as EM field, far greater 
‘than it bleeds-off inside our world as G-field. Between two electrons, for 
example, the electric field is about 10 times as strong as the Geld. Since in 
the Kaluza view there is only one Sl G-potental that is causing both force 
Field, this shows that there is an incredibly greater EM bleed off of the 5- 


potential between the two electrons than there is à G-field bleed off between. 


them, 
As shown on the diagram, the Sd G-field is normally comprised almost entirely 
‘of the Sth dimensional EM field. Only a small 4-space G-field component exists. 


However, suppose we were to "block" the bleed-off of the S-potential in the EM 
mode. Then none of the S-potentil could bleedoff inthe Sth dimensional EM 
field. Instead, it would be forced to bleed-off into the 4-space G-field. In our 
two-electron example, this "perfect case" would result in the disappearance of. 
the E-field between the two electrons, and the G-ield between them would 
increase to about 109 times its normal strength 


‘The end result would be tht, by blocking the EM force field bleed-off, EM field 
is converted to G-field. In addition, EM field energy is converted to G-field 
energy. With the extremely amplified gravitational and inertial effects that 
result, one can now accomplish direct engineering of gravitation, mass, and 
inertial effects. 


We can effectively accomplish this "blocking the EM bleed-off by opposing 
EM force fields so that they sum to vector zero. This is the same as summing 
various Sth dimensional gradients of the 5-potential to a zero vector resultant. In 


that case, as much "EM bleed-back to 5-potential” occurs as there is "EM bleed- 
off from 5-potential." This places the S-potential in equilibrium with respect to 


EM bleed-off 


‘Also, another nice thing results: Since we can readily vary the magnitudes of the 
ЕМ force field components of the vector zero summation, we can actually form 
phased "zero vector waves" by increasing and decreasing the n 

the component EM vectors in phase, but retaining their vector sur 
always equal to zero. 


In that case we have produced a very simple 5-space G-potential wave, which 
concomitantly forces phase-locked variations in the 4-space G-potential. In 
short, we have produced an electrogravitaional (EG) wave, or scalar EM wave 
for short. This wave described is the simplest EG scalar wave we ean produce 
much more complex EG waves can be produced and used for highly specialized 
purposes. 


The scalar EG wave changes EG potential energy into 4-gravity potential energy 

one half-eyele, and changes 4-G potential energy into EG potential energy in 
the other hali-eycle. However, the EG potential energy in the first half-eycle 
‘does not react electromagneticaly in linear circumstances, since it is 
leciromapnetically а linear vector zero. 


So our scalar EG wave actually oscillates energy back and forth between а 
locked-in Sth dimensional EM potential and a4-space G-potential. As can be 
Seen, to the linear -space observer this scalar EG wave appears as a purely 

gravitational wave, with G-potential magnitude varying in a wavelike manner. 


NORMAL EM BLEEDS- OFF G- FIELD 


Slide 030: Normal EM Bleeds-Off G-Field 
For easy visualization, we may regard the situati 
slide, 
The 5-potential ofS-space vacuum is like a high pressure in a big tank. The tank 
hasa huge open door in the Sth dimension, leading to rapid bleed-off of the 5- 
presure through the big door: that is, as EM field. Only a very small hole inthe 
tank normally exists in our own 4-space world, so only a very small amount of 
the pressure bleeds olf as our G-field. 


the analogy shown on the 


Slide 031: Scalar EM Forces 4-D G-Field 

As can be seen however, if we shut the big door so that we have only a litle 
‘leed-off through the seals, then most of the pressure is forced to bleed-off 
through the small opening, greatly enlarging it. In that case, most of the S- 
potential bleeds-off as 4-G force field. 

The mass exposed to such increased 4.G bleed-off exhibits a much greater mass 
and inertia. 


Tn fact, mass itself can act as an accumulator for the effet, and it can increase its 
ability to store trapped scalar resonance. This increases its inertia. 


By the use of scalar EM (blocki 
energy and obtain powerful gravitai 
powerful effects can also be obtained, 


the EM bleed-off), we can input normal EM. 
al and inertial effects. Many other 


DETECTION OF ELECTRO- GRRUTTRTION 


+ WHEN ORDINARY EM FORCE FIELDS ARE 
INTERFERED/SUMMED TO PRODUCE ZERO, A ND ARE ALSO 
LOCKED TOGETHER, THEY PRODUCE STRESS OF VACUUM 
(GRAVITATIONAL POTENTIAL OF FIELD). 

TMS IS ELECTRO-GRAVITY, 


WHEN ELECTRO-GRAVITATIONAL FIELDS ARE 
IINTERFERED/SUNMED TO PRODUCE ZERO, AND ARE 
LOCKED TOGETHER, THEY PRODUCE ORDINARY 
ELECTRO-MAGNETIC FORCE. 


Slide 032: Detection of Electro-Gravitation 


Here are two magic rules in the scalar electrogravitational business: 


(1) When ordinary EM force fields are interfered or summed so that they 
Produce vector zero, and the fields are locked together, they produce stress of 
‘vacuum (5-potential). One component of this 5-potential is the 4-space G- 
potential. Since bleed-off as а gradient of this 4-space G-potential is all that is 
allowed, then the EM destructive interfrence/2ero summation bleeds-off to 
produce gravitational force feld. This is because opposing equal forces, which 
sum to a vector zero force field resultant, actually produce a stress potential 
having stress energy of spacetime. And that is а curvature of spacetime, hence 
gravitational 


In short, total destructive interference of EM waves or force fields produces 
excess siresspotentialenergyinspacetime,andtherefore gravitational force 
field on detecting/coupled particles. 
(2) When electrogravitational fields ше interfered/summed to produce vector 
zero, this destructive interference/zero summation bleeds-off to produce 
ordinary electromagnetic forcefield, 
In short, destructive interference of scalar ЕМ waves or fields 
(elecrogravitational waves or fields) produces electromagnetic force fields on 
detecimpicoupled particles. 


FIR O1 IANCE 
m 


BACKGROUND FOR THE BRIEFER: 


Mathematically we can summarize this as follows; 


[E a 

[E u 
i | E,40 B = TAB, =0, 8,40 [7 
then ба a (EM) = ûs = Gy я 
and IED + айша, [в m 
and = 6, = Gy абв) = Gu a (EM) =f) + АЈ (81 
Where: 


Gy. sis the 54 G potential, or total G-stress on dimensions 1-5 
Ga is the combined EM potential, or G-stress on dimension 5 only. 


бу. (тї) is the normal 4d G-potential of mass alone, or the G-stress 
due (o mass-gravity. 

би (EM) any ext 
from Gi stress (norm 


E and B are the electric and magnetic force fields. 
is the electrostatic scalar potential. 
A is the magnetic vector potential 


Thus the age-old scientific dream of direct engineering of gravitational field — 
and of spacetime itself — can now become reality. To start, one simply makes 
an intense EM vector zero and varies its stress intensity and internal partem of 
summed components. One also varies the reference potential at which the 
patterned EM stress zero is created, and the frequency of intemal component 


BACKGROUND FOR THE BRIEFER, 


He that has ears, let him hear. 


Here is the secret of antigravity 


‘The "electrical charge” of a charged particle — such as one of the orbital 
electrons of an atom or one of he protons of its nucleus — represents a 
difference in Пих intensity (potential) between the local particle and its ambient 


Its the continual bleed-off of gravitational charge as electrical charge. 


If that bleed-off is reversed or stopped, a drastic effect on the gravitational 
potential and charge ensues. The 5-polential and S-charge have become 4-G- 
potential and 4-d-charge respectively. 


Thus "charging" an object with its scalar EM pattem charges it gravitationally. 
Now the only "bleed-off channel" is through the 4-G force field. 


Further, in а nucleus the nucleons continually change back and forth between 
proton and neutron, so the electrical ch throughout the nucleus 
and shared by ай the nucleons, 
Further, each element (actually each isotope) has its own unique "ensemble 
pattern” of Fourier expansion scalar frequencies, amplitudes, etc. This patter, 
of course, can be reproduced artificially and transmitted by modified EM 
transmitters (се. by scalar EM transmitters). There is, however, a sort of 
"master key" scalar EM (EG) pattern for nucleons (protons and neutrons which 
are changing back and forth into each other by exchange of virtual charge 
currents). 


Ione "reverses the charge" by inverting this pattern, and then "charges up a 
mass with the inverted charge.” to the extemal observer the charging mass just 
gets lighter and lighter, and its inertia gets less and less. Eventually it seems (10 
him) to acquire negative mass and negative inertia, and just accelerate away 
from the earth, The object "falls upward” instead of "falling downwards." 


‘There are also some weird time effects. The object can be moving slower 

‘through ime than the laboratory observer, or even be moving backwards 

through lime with respect to the laboratory observer. (Dont believe everything 

‘bey laught you in relativity; none of those professors had ever engineered a 

single general relativistic situation. Little that they teach in GR is based on direct 
experiment. Mostof what they teach is already experimentally proven to be 
incomplete orinneedoffurtherextension.). 


But back to our slide. 


Inside the pattern itself, its just a quite normal pattem. No change in or on the 
object seems to have occurred, to it, if the charge is evenly accomplished 
throughout the object. Indeed, to an internal observer it's the external 
environment that seems to have suddenly gotten very strange! This is what 
‘occasionally happens toahaplessairraftorshipthatexperiencesanomsalous 
spatiotemporal difficulty in an occasionally scalar-active area such as the 
Bermuda triangle. Under the right conditions, the vehicle's gravitational charge 
is affected by anomalous changes in the scalar radiation from the earth in that 
area. To the passengers and crew. it is the external environment that suddenly 
seems weird. In addition, on-board EM and inertial instruments may be affected, 
and other electrogravitational effects may also occur, due to differing rates of 
charge in different parts of the vehicle). 


"Reversing or lowering the EG-charge” is controlled by means of biasing the 
ground potential on the ensemble pattern transmitters. These transmitters can 
even be on-board the vehicle itself. (Remember, in scalar EM to transmit is also 
to receive. A vehicle can change its own bias potential (with respect to local 
vacuum G-potential) by properly transmitting, which translates to "receivin 
potential charge." The charge current can either be negative or positive (ts 
potential can be lowered or increased vis-a-vis that of the vacuum.) Think of this 
as handling positive and negative energy, which means positive and negative 
gravity. 


By “fiddling” with this, you can float metal. Or a human body. Or a battleship. 
Or a high-speed vehicle containing a crew. 

You can even "dematerialize i” or "teleport it." 

The Philadelphia Experiment may have been real after all. If so the test ship and 


its personnel were "blaster 
controlled entry. 


into this strange realm, instead of making a gentle, 


Suppose you materially lower or reverse (adjust) the gravitational charge 
(gravitation S-potential with zero-summed EM to throttle EM bleed-off). At zero 
gravitational charge, to the external observer, such an assumed vehicle would 
seem to have no mass and no inertia. It is capable of extreme accelerations, right 
angle turns at fll speed, et. T is also right on the point of demateralization, 
and may appear to be glowing or just a vehicle of light, 


the pilot wishes to “land,” of course he n 


ist adjust the charge on the vehicle 


Ifthe pilot wishes to "dematerialize" or "teleport," again he must adjust the 
charge on the vehicle 


Ihe wishes to go "hyperspatial" again he must adjust the charge on the vehicle 


and allow the proper bleed-off to produce а hyperspatial force. Thats done with 
nested zero summations and nested patterns of scalar EM transmission 


‘That is, he can charge and bias the veh 
simultaneously 


le in multiple, nested zero-summat 


That is necessary for byperspatia control and travel. 


Note that in lower hyperspace such a vehicle could do some very strange things 
Such as "penetrate" solid matter (actually, it goes "around" the 3-space mater in 
a 4th Kaluza-Klein space). 


"Their various surface features 
or revolving lights, etc. 


We might expect to see such vehicles glowi 
and mech ht appear to be glowin 
They could exhibit incredible "aerodynamic performance,” seemingly in the 
atmosphere. Actually they would not be moving "through" the atmosphere at all 
but through а higher space outside cach particle of atmosphere. 


They could seem to materialize und dematerialize. 
They could seem to plunge into the ocean or rise ош of it. 
They could even seem to operate under the ocean or inside the earth itself. 


Such anomalous vehicle performances have been seen all over the world, 
particularly since а few years after WWII. 


zs 


‘SCALAR WADE DETECTOR 


Slide 033: Scalar Wave Detector 

On this slide we show a concept for a detector for scalar EG waves. This is the 
Bedini scalar wave detector, adapted from an original concept by Dea and 
Fareno. 

The idea is quite simple: install а very powerful bur magnet vertically inside a 
grounded Faraday cage. Then install an open-ended coil longitudinally above 
the magnet so that a line through the longitudinal axis of the magnet passes 
through the longitudinal axis ofthe сой above it. The open end of the coil does 
not touch the magnet. 


Connect the other end of the coil to a variable tuning capacitor, so that the coil 
and capacitor form a tunable, series-LC-oscillatory circuit. The output of the 
capacitor is connected to a transistorized preamplifier inside the cage. A tuning 
shaft for the capacitor is very carefully passed through a small hole in the shield 
1o allow tuning from outside, 


The output of the preamp passes very carefully through а small hole in the 
shield, through a shielded cable, to an adjacent oscilloscope. The cable shield in 
also grounded to reference ground potential 


‘The theory is as follows: Suppose a normal EM wave appears inside the cage, 
above the magnet or closely adjacent thereto. In that case a coupled oscillation 
appears in the field ofthe magnet, and this oscillation is coupled to the coil 
immediately above it. If the oscillation is within the bandwidth of the tuned 


series LC circuit, detection occurs. This is amplified by the preamp and passed 
to the oscilloscope, where it is displayed on the scope. 


Note that the detector detects normal EM wave, Now our problem is: how do we 

за an EG wave to be detected? And how do we assure that we do not detect 

‘ordinary EM waves from outside? 

Actually this is simple. Ordinary waves (except for quite low frequency) will be 

grounded out by the Faraday shield, and will not penetrate the cage. Thus these 
inet. They will 


normal EM waves cannot enter the cage and appear above the п 
not be detected. 


Scalar EG waves, on the other hand, will enter the cage since they do not couple 
to conduction electrons in the metal of the cage. Above the pole ofthe magnet, 
spacetime is locally beat. After all, a pole is a magnetostatic scalar potential, 
Which is a part ofthe conglomerate called "G-potentíal." The pole represents an 
increase (or decrease, depending upon whether it is a north ога south pole) in 
the magnetostatic component of the local G-potental This is a curvature of 
spacetime. An EG wave entering this region adds a varying component of 
magnetostatic G-potential, which bleeds-offin the сой as an ordinary EM wave. 


Another way to view the detector is to model the EG wave as a longitudinal 
‘wave, and an ordinary EM wave as a transverse wave. When the EG wave enters 
the curved spacetime region above the magnet, to the сой (the "observer" in this 
case) the longitudinal aspect of the EG wave appears to be rotating back and 


forth, so that an oscillating transverse component is present. This trar 
‘component appears to the сой as an ordinary EM field, and so the LC circuit 
detects it ifit is in the proper Frequency band, 


‘Yet another way to view the situation is to realize that an EG wave entering the 
magnet results in an oscillation component added to the magnetostatic scalar 
potential (pole strength) ofthe magnet. Accordingly, the magnet is a receiver 
for scalar waves, which are detected to "bleed-off as an oscillation of the 
magnetic Пе strength of the magnet. Coupling ofthis oscillating magnetic field 
do the coil creates an oscillating current Пом into the capacitor. This oscillates 
the voltage input to the preamp. which amplifies and feeds the signal to the 
oscilloscope for display 
In fact rather like the latter view! Iis important to remember that a 
magnetostatic potential andanelectrostatic potential canbeoseillated by a 
scalar EG wave. By placing а magnetic material inside a Faraday cage, the 
‘oscillation ofthe magnetostatic scalar potential (pole strength ofthe magnet) can 
be used as the EG detecting mechanism. By placing a chargeable material inside 
a Faraday cage, the oscillation ofthe electrostatic scalar potential can be 
detected, (Possibleexamplesofthelattertypedetectorsaregivenby 


Note also that one may detect waves at one reference level and not at another. 
Changing the bias on the zero-reference ground of the Bedini detector affects the 
detection. To look inside а normal EM carrier (such as the Woodpecker) and see 
what scalar signals are riding upon it, the carrier may be used to bias the 
reference ground of the Bedini detector. 


то produce a spectrum analyzer, simply use additional series resonant LC tuning 
circuits in parallel (put multiple taps on the сой, and wire each tap to а separate 
tuning capacitor of different capacitance). Again, varying the zero reference 
level is important, as is varying the strength of the magnet. 


Golden also has invented an excellent series of scalar wave detectors based upon 
quite different proprietary principles. 

The bottom line is: we ean indeed rigorously detect and measure scalar EG 
waves. When one considers the large sums of money presently being spent to 
bury large aluminum cylinders etc. in an attempt to detect gravitational waves, 
опе wonders why some funds could not be released to a few unorthodox 
researchers by the National Academy of Sciences to fund the proven creation 
and detection of electrogravitational waves! 


Note from TEB: I understand that it took Bedini about 600 attempts before he 
‘got the device to work. It was then handed over to a different party to produce, 
who made some "improvements." and the device then failed to work. 


Using the radio 


Ope 
because the trimmer has to be adjusted to suit the 
strength of each signal, Begin by connecting about 3 


ing a. regenerative radio requires care at first 


yards of wire to the radio as an aerial; no earth is 
required. Set the tuning capacitor about midway and 
screw in the trimmer until the radio begins to howl. 
Unscrew the trimmer until the noise just stops, and try 
to tunc in a station. The trimmer should then be adjusted 
until it is just short of the point when the radio howls. 
The general metliod for receiving any station is to tune. 
it in with the tuning capacitor and to adjust the feed- 
back trimmer until the howling just disappears, 


The feedback not only makes the radio more sensitive 
‘but also the tuning becomes sharper, so the tuning knob 
‘must be rotated very slowly. This sensitivity makes the 
radio ideal for the medium wave band, which is rather 
overcrowded. The tuning should be sharp enough to 
tune in individual stations withoürvthe background 
sounds of otherstations. In areas of good signal strength, 
it will be possible to use the radio without an aerial at 
all, merely rel 


ing upon the signal picked up by the 


ferrite rod coil, 


а 
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Slide 034: Scalar Resonance 


Here we explain a new kind of resonance: scalar EH resonance, or 
‘electrogravitationalresonance, 


First, imagine we have a standard resonant cavity, represented by the two walls 
incur diagram. In this cavity we have a resonant EM wave moving back and 
forth, represented by the forward-most plane. In accordance with convention, we 
show the E-field vector and the B-field vector at right angles in this moving 
wave front As the wave front moves back and forth, the vectors vary back and 
forth: however, at any one point between the walls, the two vectors always have 
the same value. Thus our resonant EM wave forms a standing wave in the 

cavity 


Now imagine that а second wave front, precisely like the first and of the same 
Frequency, is superposed over the first wave front and travels along with it. This 

second wave - the "antiwave" - has its force vectors 180 degrees out of phase 
With the force vectors of the reference wave. Hence the E-fields and B-fields of 
the two superposed waves always sum to vector zeros, anywhere in he cavity. 
То an external observer, the cavity contains no ordinary electromagnetic force 
fields, hence no ordinary EM er 


However, the energy density ofa single EM sine wave in vacuus 
[2r [Л] 


given by 


‘This energy density is always positive. Hence the energy density of the two. 
Waves at any point x between the walls is equal to 


(E'&B'yAn по 


where 
E=EQ);B=Bo) Ш 

Thus the energy density of vacuum varies with x. But, rigorously, since the 

resultant E and B fields are zero, this describes a standing gravitational wave. 

Hence we have a standing EG wave, existing in the resonant cavity. This is an 

example of scalar resonance. Rigorously the cavity has mass and inertia, to an 

outside observer, as a result of the two warps in spacetime it contains. 


Note that in one ball-cycle the energy density of vacuum is greater than ambient, 
and in the other half-eyele it is less. In the region of one hall-eycle, time flows at 
a faster rate than to the ambient observer, and in the other half-cycle time flows 

at a slower rate than to the ambient observer. 


One half-eycle appears to contain negative electrical charge, and the other 
appears to contain positive charge. 


One half-cycle appears to contain a north pole (positive magnetostatic scalar 
potential), and the other half-cyele appears to contain a south pole (negative 
magnetostatic scalar potential) 


Perhaps now one can begin to understand why a continuously accelerated orbital 
electron in the atom does not radiate EM energy, completely in violation of 
Maxwell's equations. The electron is naught but a complex aspect of a stan 
Scalar resonance, existing between the nucleus and the orbit. 


‘SCALAR RESONANCE 


+ NOT IN PRESENT TEXTBOOKS 
+ CONTROLS NATURE OF PARTICLE 
+ BENDS SPACETIME 

* CONTROLS MASS 

* CONTROLS INERTIA 

* CONTROLS GRAVITY 

* CANFLOW 

* A"MASS" IS LIKE A CAPACITANCE 
+ HAS A SCALAR MAGNITUDE. 

+ HAS SPECIFIC PATTERNING 


Slide 035: Scalar Resonance 


Sar resonance is not in the conventional textbook. 


Scalar resonance is a particular zero-summed mulii-resonance, 


lectsomagnetically.so that it does not aet in an electromagnetic manner, 


А scalar resonance is a standing electrngravitational wave, It can be made 
electrically, but it is not electrical in behavior 


In any scalar resonance, spacetime is curved, and it is the magnitude (and 
direction: of this spacetime curvature that is oscillating in "standing wave" 
fashion. In respect to stress of the vacuum medium, one half of a standing sine 
wave of scalar resonance is tensile: the other half is compressive. However, this 
is with respect to the local ambient stress of vacuum. 


"Mass" of a particle is just а characteristic exhibited by a trapped scalar 

resonance, Usually this trapping is done by the "spin" ofthe individual particle. 
The conceptof "mass" may be compared to the concept of "capacitance." That 
is, а mass is an accumulator for scalar waves; hat is, for scalar resonances. I is 


continually being "charged" and "discharged" by absorption and emission ОГ 
scalar waves from and to the ambient vacuum scalar wave flux. 


Indeed,tbe magnitude of a mass may be defined in terms of the absolute value 
o this "switching" (absorption = switch in; emission = switch ош) rale. In a 
very early paper 1 defined the mass of an object as proportional to the absolute 
value of the sum of the input and output switching rales, where cach "switel 


E 


represents а change of action of h/(4). (Bearden, QuitonfPerceptron Physics: A 
Theory of Existence, Perception. and Physical Phenomena, Mar. 1973, AD 
763210, available through NTIS.) In that scheme, one kilogram of mass equals a 
switch rate of 17053 x 10" switches per second, An object is in a Lorentz frame 
when the switchin and switch-out rates are equal in a given direction. If in 
addition, the in-out rates in all directions are constant, the object is "stationary" 
with respect to a Lorentz observer. I not constant in ай directions, the object is 
in a curved spacetime with respect to a Lorentz observer. In that case either the 
objects local spacetime is warped or the object is in a generalized, accelerated 
frame 


In the normal linear spacetime, the "charging" and “discharging” are equal in all 
directions; hence the "mass" exhibited in any direction is the same. 


With respect to an "external observers" equilibrium flux, a moving object 
encounters an increased amount of flux rate along its line of motion, just as a 
moving object in а rainstorm encounters more raindrops per second in the 
direction of its path, than does a stationary object. Encountering increased scalar 
wave flux (with respect to the external observer) forces the moving object to 
absorb and emit scalar waves at a higher rate along its direction of motion than 
when it is not moving. Thus to the external observer, the mass of the object has 
increased. insofar as any disturbing force along its line of motion is concerned. 


At right angles to its line of motion, however, the flux rate is precisely the same 
as when the object is at rest. Therefore the "mass" of the moving object with 
respect to any disturbing force at right angles to its line of motion has not 
changed, as seen by the external Lorentz observer. 


Thus is explained both parts of one of the alltime great mysteries of special 
relativity: (1) how the mass of an object increases with respect to its motion, and 
(2) why the mass only increases with respect to its line of motion, and not al 
right angles to it. 


The inertia of a particle is due to its mass, ie., to the total n 
trapped scalar resonance. 


jnitude ofits 


The gravitational attraction between two masses is due to their spacetime 
curvature, Further, mass is like a capacitance, It can trap additional scalar waves 
as trapped resonance; hence increase its magnitude or "inertial charge.” Or, it 
сап discharge more scalar waves than it absorbs; hence decrease its magnitude 

or "inertial charge. 


Those scalar waves emitted from resonance are emitted as a pattem ensemble of 
the reso 

resonance leaving the mass-accumulator-object, Scalar waves absorbed into 
lrupped resonance may be regarded as constituting а current of scalar resonance 
into the mass-accumulator-object. Thus itis proper to speak of scalar resonance 
as being able to "flow. 


ince. Hence they may be regarded as constituting a current of scalar 


Further, itis possible to increase the mass of an object directly, by transmitting 
scalar EM waves to it so that it absorbs them. (By "absorbing" scalar waves one 
‘means that more enter the object than leave i, so the object acts as an inertial 
accumulator charging up with inertial charge. This is done by insuring that the 
reference potential ofthe scalar wave transmitter is higher than the reference 
potential of the irradiated object.) 


1t is also possible to decrease the mass of an object directly, by transmitting 
scalar EM waves to it so that it emits more than it absorbs. (By "emitting" scalar 
Waves one means that more leave the object than enter it, so the object acts as if 
it were an inertial accumulator that is discharging its inertial charge. This is done 
hy insuring that the reference potential of the scalar wave transmitter is lower 
than the reference potential of the irradiated object. 


As can be seen, the scalar wave "transmitter is actually somewhat comparable 
it can either act as an "energy transmitter" or as an "energy 
depending upon the difference in potential between "transmitter" and 


Finally, scalar resonance can have a specific pattern: both in frequency and in 
spatial curvature aspects, as well as “rate of Пом of time” aspects. Indeed, 
scalar-wise every object has its individual "scalar pattern” which is a unique 
fingerprint. Since that print is spatiotemporal, it is a product of the objects entire 
past history. Thus - scalar-wise по two objects are identical 


This brings up another rather amazing potential: Ira reasonably precise scalar 
patter of an object can be "irradiated" and resonated with scalar waves, energy 
‘may be created in or extracted from the distant object, just as stimulating one 
Tunning fork can excite another at a distance by sympathetic resonance. We leave 
it as an exercise for the reader to ascertain the relevance of this statement to 
clairvoyance, radionics, remote viewing, et. 


For the skeptic, however, we must point out that - rigorously - quant 
mechanics requires that, continually, in any localized region of spacetime, the 
“pattem of any object in the universe appears momentarily in the virtual state, 
purely from statistical considerations alone. So long as the situation remain 
statistical, аву place in the universe can continue to have the "ghosts" of 
everything present there, inan ethereally thin pattem, and the observable world 
will not be affected by it. However, ine can discriminate and scalarly 
"charge" or "discharge" individual patterns in this "ghost-realm," action-ata- 
distance is directly possible, as is materialization and dematerialization. If one 
accepts that even thought itself produces such virtual "ghost-patterns"in the 
virtual particle Пих of vacuum, then it is at least theoretically possible to even 
materializethoughtsandthoughtimages. 


We have entered а new kind of reality where the old rules and the old limitations 
do not necessarily apply 


SCALAR RESONANCE CURRENTS: 


[E Miss AccoMULATOR 


Slide 036: Scalar Resonance Currents 


As we pointed out, we can often greatly simplify matters by considering currents 
‘of scalar resonance. These currents flow from higher potential to lower 
potential, regardless of whether we are considering "transmission" or 


Indeed, to “transmit at lower potential” is to receive, and to "receive at higher 
potential" is to transmit. 


Thus the "transmitter-receiver" is а special system where si 
nodes differently determines which way the scalar resonance current wi 


ply biasing the wo 
Tow 


We may increase or decrease an objects inertia and mass, simply by properly 
biasing the transmitter-eceiver system's two nodes. 


In one accidental experiment of some hours in duration, Golden charged up an 
area so that, locally, all clocks became erratic. This included electrical clocks, 
battery-driven watches, wind-up kitchen clocks, and a pendulum-operated 
‘grandfather's clock. The rate of ow of time itself was apparently altered in the 
local area by the accumulated charge, which took some four days to drain ofl 
and discharge. At the end of the four days of discharge, all clocks and watches 
had retumed to normal. 
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Slide 037: Transverse Wave Interference 
(On this slide we show the orthodox representation of EM wave interference. 


The chart is stylized since we assume two single-frequency EM waves that 
intersect and interfere in the indicated region, 


in-phase wave amplitudes add (constructive 
ference) while out-of-phase wave amplitudes subtract (destructive 
interference). In our stylized mode, we show the zero-summed locations as lines. 


‘Conventionally, these interfering waves are considered to be transverse waves in 


"The point is, in this scheme we think of "putting in the waves of finite 
nplitude, and creating the zero-amplitude regions by destructive interference. 

Wecreate additional waves of inereased-amplitude regions by constructive 
iterference 


Note that this view is only half correct. It addresses the electromagnetics, but not 
the gravitational aspects. Actually the regions of destructive EM interference are 

regions of constructive G-interference, and the regions of constructive EM 
interference are regions of destructive G-interference. 
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ie 038: Transverse Wave Interference 


Here we show the same interference situation, only now we think of transmitting 
scalar EM waves, which we model as longitudinal waves. 


Again we assume two single-frequency scalar EM waves that intersect and 
interfere in the indicated region. 


However, to an extemal observer, each ofthese waves individually appears to 
have zero E and Н fields, hence to contain zero EM That is, 
conventionally we seem to be transmitting waves of "pure potential,” without 
any “force field" amplitudes whatsoever. We say we are transmitting waves of 
‘artificial potential,” since we deliberately constructed the zero-vector- 

scalar waves in the first place. 


In the interference zone, a strange thing now happens. The relativ 
‘of the artificial potential of one wave with respect to the artificial potential of the 
other depend upon the phase relationship between the two. Further, wheth 
"gradient" so established appears negative or positive also depends upon the 
phase relationship between the two. 


What results is most interest 
EM gradient whose sign and 
interference zone. 


the out-of-phase condition now produces an 
wagnitude are functions of the location within the 


Thus one now has real, non-zero EM potential gradients, both electrical and 
magnetic. And so real EM energy has emerged in an interference pattern within 
the area. 


Ironically, we get essentially what we had before! Only now we have "put in the 


zero-reference lines, and produced the non-zero gradient (energy) zones. 


In other words, we have recreated ordinary EM energy at a distance, directly 
from the interference of gravitational potential energy (anenergy). 


And, to the laboratory observer, there has been по 
through the intervening space. 


М wave" energy flow 


‘This was Tesla's secret of "wireless tr 
losses. 


mission of energy to a distance without 


Further, in a hypothetically perfect case, the interference represents a sort of 
nergybottl 

Ви now recall our need to take the sign of the scalar current into account, In this 

energy bottle, then, EM energy emerges and stabilizes - if and only if our 

transmitters are at higher reference potential than the ambient interference zone. 

Jf our transmitters are biased at lower potential, then energy is extracted from 

the energy bottle and re-emerges back at the transmitters, where it must be 

extracted and disposed of if the transmitters are not to be bumed out 


BACKGROUND FOR THE BRIEFER: 


If we interfere two transmitters in а region of great energy -such as the molten 
core of the earth itself- and bias the transmitters negatively, we can extract 
‘enormous energy directly from that distant source! 


Indeed, a slight variation ofthis effect is precisely how the Soviet Union obt 
the enormous energy with which to power its incredibly powerful strategic 
‘continent-huste scalar EM weapons. Scalar frequency pairs - 12 kiloHertz 
apart - are transmitted into the earth itself on some portion of the earth's "giar 
scalar resonance" frequency curve. Biasing the two transmitters differently with 
respect to each other produces a high potential difference (voltage) between 
them. At the same time, biasing them both negative with respect to the earth's 
molten core produces a Scalar resonance current from the core to the two 
transmitters. In the "outer loop" between the two scalar transmitters, there 
appears а gigantic voltage and gigantic electrical current that ean be captured by 
appropriatemeans, This electrical power is tapped off and transmitted to 
incredibly powerful scalar EM weapon systems. There special accumulators and 
switchers are are utilized о provide the power of many Niagaras to each weapon. 


Just before May 1, 1985 the Soviet Union performed a "full up" operational test 
Г their entire strategic scalar EM weapons complex. This test was detected and 
monitored periodically by Frank Golden. Some 27 ofthese giant Soviet "power 
taps” were locked into the molten core ofthe earth, producing forced (entrained) 


m 


scalar resonance of the entire planet on 54 controlled frequencies under our very 
feet. The remainder of the scalar frequency spectrum was ablaze with literally 
hundreds of Soviet scalar transmitters: probably the entire strategic scalar 

ind and control system to underwater submarines, higher command 
mands, ete. was activated in the giant exercise. 


centers, distant co 


For several days, the system was exercised on a mind-boggling scale, apparently 
as part of the Soviet Union's highly accentuated 40th anniversary celebration of 

the end of World War П. 

Ironically, not a single U.S. intelligence agency, laboratory, or scientist detected 
this monstrous exercise for the new Soviet leader, Gorbachev. Not а one of them 
had a detector for scalar EM radiation, and not a one of them officially believes 

the exercise ever happened, 


CREATING ENERGY AT A DISTANCE 
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Slide 039: Creating Energy at a Distance 


А most useful device is obtained if one uses a scalar interferometer where the 
two transmitters transmit beams that intersect at a distance. 


In the interference zone, an energy bottle is created, 


By biasing the transmitter reference potentials well above that of the distant 
energy bottle, EM energy emerges in that zone. In that case the interferometer is 
operating in the exothermic mode. 


By biasing the transmitter reference potentials well below that of the distant 

‘energy bottle, EM energy is extracted from the distant zone and emerges from 
the transmitter, In that case the interferometer is operating in the endoth 
mode, 


the tans 


ters trans 


continuously, the effect in the distant zone is 


each transmitter transmits a pulse, and the two pulses meet in the distant 
intersection zone, then an explosive emergence or extraction ofenergy occurs at 
the distant interference zone, depending upon whether the interferometer is 
‘operating іа the exothermic or the endothermic mode. 


EROTHERHIC HODE (SCALAR INTERFEROMETER) 
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Slide 040: Exothermic Mode (Scalar Interferometer) 
Fora scalar interferometer, "del phi" (the gradient of the potential) applies 
between the transmitter site and the distant intersection site, not to the 

intervening space in between. Thus one speaks of "energy flow" as being 
between transmitter and intersection, without any "in between." In the 
intervening space, all the energy exists as locked-in artificial potential, not EM 
force field energy (gradient bleed-off of potential). 


miter is biased well 
enters the transmitter 


In the exothermic mode, the ground potential of the trar 
above the ground potential of ambient vacuum. 
and "disappears", to "reappear" in the distant interference zone. 


continuous wave transmission is used, the energy continuously appears in the 


distant zone. 


[pulse transmission is used and timed so that the two scalar pulses meet in the 
distant zone, energy explosively appears there. 


multiple frequencies are transmitted in the manner of a Fourier expansion of a 
particular geometric form, then a 3-dimensional energy form appears at the 
distant intersection. In this manner, a spherical or hemispherical shell (a globe of 
"lome" of EM energy) can be created at a distance. If pulse transmission is 
used, this will be an in mergence of that energy form. If 
continuous transmission is used, this will be a continuous glowing form 


sive or explosive 


By feeding incredibly powerful transmitters with large amounts of energy 
extracted from the earth's molten core by "energy taps." very large spherical 


globes and hemispherical domes of EM energy can be created. The energy in the 
interference "shell” of such a sphere or hemisphere is sufficiently dense to Hift 
Dirac matter from the Dirac sea of the vacuum. Thus the shell contains a 
glowing plasma. 

Many such scalar howitzer signatures have been seen over the oceans, 
particularly over the North Pacific by jet airliners flying into and out of Japan. 
Also, such globes and domes of light have been seen deep within the Soviet 
Union, by observers in Afghanistan and by pilots of aircraft landing in Iran. 


In the impulsive exothermic mode, a large visible lash will occur if EM energy 
їп the visible spectrum is produced. "Flashes" in the infrared may similarly 
‘occur, ifthe emerging energy is in that spectral band. In September 1979 our 
Vela satellites detected such а large "nuclear flash” over the South Atlantic, off 
the southern coast of Africa. A second "nuclear Mash” detected by the Vela 
satellites in 1980 was in the infrared only. Some years ago, a series of 
Momalous "flashes" and "booms" occurred off the east coast of the United 
States. These were due to the orientation and alignment -and registration - of 
опе or more Soviet "scalar howitzers" -scalar EM interferometers inthe 
exothermicmode. 


Large "booms” occurred over the shuttle launch site at Cape Canaveral 
associated withthree shuttle aunches priortotheendofNovember 1985. These 
were tests ofsuch exothermic scalar EM howitzers, being tested as part ofthe. 
Soviet Launch Phase ABM system. In that mode, the scalar pulses from the (wo 
transmitters ate injected into special zero-reference scalar EM "channels" 
‘established in the EM carriers of the Woodpecker over-the-horizon radars. The 
scalar pulses travel through these channels, traveling in the ordinary EM beam 
of the transmitter and following it in its curvature around the earth in the earth 
ionospheric waveguide. The scalar pulses are timed, phased, and oriented so as 
1o meet the rising shuttle. In these tests the transmissions were offset in time во 
the shuttle would not actually be destroyed, but the system could be tested 
against actual shuttle Launches in the U.S. 


The specific uses ofthese various exothermic modes will be covered in later 
partsofihebrieling. 


EMDOTHERMIC MODE (SCALAR INTERFEROMETER] 
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Slide 041: Endothermic Mode (Scalar Interferometer) 
In the endothermic mode, the bias on the transmitters is such that energy is 
extracted from the distant intersection zone, to re-emerge at the transmitters. 
There the energy must be caught and disposed of if it is not to burn out the 
transmitters. When very large amounts of energy are extracted from distan 
points, the Soviets offen use a "dump" method of temporarily capturing, and 

‘an accumulator, the heat energy emerging at the transmitters, A 
‘scalar energy tap" established into the accumulator then feeds a second 
howitzer in the exothermic mode, This howitzer is focused on a distant dumpsite 
2 often Bennett Island, where U.S. weather satellites continually observe 
exhausts 


їп the impulsive endothermic mode, energy is impulsively extracted ftom the 
distant intersection zone. In the atmosphere this results in а very sharp cooling, 
or а "cold explosion." It also results in the type of boom and rumble often 
associated with thunder atr a lightning bolt. 


On April 9, 1984 the Soviet Union tested such a "cold explosion" off the coast 
of Japan, near the Kuril Islands. In the suddenly induced low pressure "cod 
Zone" above the ocean, ocean water Was sharply sucked up from the ocean, 
forming a dense cloud. Then air rushing їп to the low pressure zone forced the 
cloud upward, forming a mushroom much like that of an atomic explosion in 
Visual appearance, except for the absence of a flash and the absence of a giant 
shock wave moving out away from the site of the explosion. (In this case the 


Soviets controlled the rise time of the pulse so that no "ei 
occurred). 


i atmospheric boom" 


As the cloud rises, it expands by mixing - very similar to а giant thunderhead 
buildup, except much faster. In this case the cloud rose to 60,000 feet in about 2 
minutes, spreading ош until it reached a diameter of about 200 miles. The pilots 
anderews of several Boeing 747 jet airliners in the general vicinity saw the 
incident. Sometime after that, a U.S. weather satellite photo of the area occurred 
‘The cloud in that photo has an anomalous density distribution, differing from 
that of all other clouds in the area 


TESI S “BIG ETE" FOR REMOTE ТЕШНЕ 


Slide 042: Tesla's "Big Eye" for Remote Viewing 
Nikola Tesla also planned а very special use for his endothermic scalar 

erferomete, He planned to produce what he called his "Big eye to see at a 
distance. 


‘This is accomplished as shown on the diagram. First, the system is only weakly 
endothermic, so that only a small amount of energy is extracted from the distant 
target. Also, the beams are "scanned" by an open receiver, timewise, from side 
to side and top to bottom. By scanning yet another single beam through the 
intersection zone and phasing its pulses, an even better representation can be 
‘obtained. Thus the receiver produces a representation of the energy extracted 
from various locations within the distant endothermic zone. Ву displaying the 
received signals on an appropriately scanned screen, a representation of the 
distant scene in the intersection zone сап be created. Indeed this is a special kind 
of "microwave interferometry,” and - with modem techniques - the imagery 
‘obtained might be surprisingly good. With development, it might even bec 

as good as the image presently obtained by side-looking acquisition radars. 


nterestingly enough, since scalar EM beams will easily penetrate the earth or 
the ocean, one can also look beneath the earth or beneath the ocean with this 
type of scanning scalar interferometer. 


The importance of this capability to strategic and tactical reconnaissance is 
obvious, Camouflage, cover, and concealment have no effect on such a system. 
One can easily look inside buildings and into underground facilities. With a 

small system such as this, the U.S. Marines at Khe Sahn would have had little 


difficulty locating the tunnels continually dug under the perimeter by the Viet 
Cong. And targets under jungle canopies are directly visible 


BACKGROUND FOR THE BRIEFER: 


It requires little imagination to see that this system is easily adapted to produce 
an "underwater radar.” With such devices, the problem posed by the underwater 
nuclear submarine is solved. For example, an entire area can be continually 
searched, much like acquisition radar systems do now. A submarine can be 
detected and tracked, and none of its ordinary detectors will detect anything out 
of the ordinary. By using a separate pair of beams in the exothermic mode, 
powerful scalar pulses can be fired at the distant sub, intersecting atthe 
submarine în a violent EMP throughout the sub and is armament, Thus the sub 
and all its missiles are destroyed instantly 


Ог, continuous exothermic transmission can be used by the targeting weapon at 
lesser power, gradually interfering with the sub's electrical systems and causing 
it to lose control. The sub then sinks to crush depth and implodes. 


Precisely that scenario seems to be what happened on April 10, 1963 to the 
US. Thresher nuclear submarine. It lefi a signature: the sub's surface 
‘companion, the nearby U.S.S. Skylark, was in the "splatter zone" of the 
underwater scalar interference. That is, spurious EM noise was being generated 
In ай the Skylark’ electrical systems, some of which were actually disabled. So 
intense was the "electronic jamming” that it required over an hour and a half fr. 
the Skylark to transmit an emergency message back to its headquarters that the 
Thresher was in serious trouble and contact with it had been lost. Some of the 
куйш communication systems actually failed, but later resumed operation 
inexplicably, once the jamming was gone. That type of "jamming" of multiple 
bands and multiple electronic equipments, ofcourse, together with the 
anomalous failure of electronic equipment and its ater mysterious recovery, 

were direct signatures ofthe use ofthe exothermic scalarinteferometeragainst 
the undersea target area in the vicinity of he Skylark, 


"The very next day, Apr. 11, 1963, the sume Soviet scalar EM howitzer system 
was tested in the "destroy submarine” pulse mode. A huge underwater EM blast 
occured. off the coast of Puerto Rico, about 100 miles north of the island. The 
underwater explosion caused a huge boiling ofthe surface of the ocean, 
followed by the rising up of a giant mushroom of water about a third of a mile 

high. The mushroom of water then fell back into the ocean, completing the 
signature 


Fortunately the startled crew ofa passing U.S. jetliner that was just pas 
checkpoint in that area saw the entire incident. (See Robert J. Durant, "An 
‘Underwater Explosion - or What?", Pursuit, (2), April 1972, p. 30-31.) 


ThesetwoincidentswerefullupoperationaltestsorKhrusbchev snewly 
deployed superweupons. He probably staged this dramatic one-two punch in a 


desperate effort to recover face with the Communist Party after his disastrous 
facedown by Kennedy in the Cuban Missle Crisis a few short months 
previously. Apparently the attempt was successful, since he remained in power 
another year before being deposed. 
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Slide 043: Site of Mystery Cloud 
On this slide we show the location of the "cold explosion” off the coast of Japan 
оп April 9, 1984. The site ofthe explosion was only about 200 miles from 
downtown Tokyo. The crews of several jet airliners, including Japan Air Lines 
Flight 36, saw it 
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Slide 044: Mushroom Cloud from Sea off Japan near Russian 
Test Area 

А short time before, the Soviets had hastily announced missile tests would be 
‘conducted into a zone some distance away from the cold explosion site. This 
may have been intended as deception to cover this incident, should any foreign 
mation indicate they understood what was goi 


also was a direct “stimulus” to the Japanese and the est of the world: That is, 

stimulate the system and see if the scientists recognize what happened. If they 

do, then they know about scalar EM weapons. If they don't, then their counties 
hing of scalar EM weapons, and those countries are defenseless against 


know 
them 
At any rate, at about 5:14 am. Pacific Standard Time on April 9, 1984, a giant 
mushroom cloud erupted above the ocean south of the Kuril Islands. The 
‘mushroom rose rapidly, expanding as it ose, In two minutes it had reached an 
altitude of 60,000 feet and a diameter of about 200 miles. 


One pilot ога Boeing 747 who observed the cloud was a former B-52 bomber 
pilot. He described the cloud as very similar to a mushroom cloud fron 

вані nuclear explosion, except there was no flash of visible light. Taking 
evasive action, he tumed off course away from the blast, and braced for а blast 
shock wave, which never came. 


JOH CLOUD RISING FROM SER (COLD EXPLOSION) 


+ 0514 HOURS, 9 APRIL 1984 
* GRAY-WHITE CLOUD APPEARED 
+ ROSE 60,000 FT IN 2 MINUTES 
* 180 MILES S. OF HOKKAIDO 
200 MILES FROM TOKYO 
SOUTH OF KURIL ISLANDS 
+ SOVIET MISSILE TESTING SCHEDULED 
ABOUT 350 MILES AWAY 
AT 2100 HOURS, 9 APRIL 1984 


Slide 045: Mushroom Cloud Rising from Sea 


Indeed, this highly anomalous cloud was due to a cold explosion - a test ofa 
Soviet scalar EM howitzer in the pulsed endothermic mode. 


In the weapon's targeted interference zone, EM energy (heat) was rapidly 
Withdrawn when the biased endothermic extraction occurred. Above the ocean 
anintense low-pressure zone was created. Water from the ocean was sucked up. 
as if by a giant vacuum cleaner. The water was violently broken into droplets, 
forming a dense cloud, with a strong upward momentum. 


‘The surrounding higher-pressure air rushed into the low-pressure zone, pushing 
the risingdense cloud of water vapor upward as its upward momentum 
continued. Mixing caused rapid expansion of the rising cloud, causing its 
density to thin measurably as it rose and expanded. An effect very similar to the 
formation of a strong thunderhead resulted, except much faster. 


"The mixing cloud also resembled the mushroom cloud from a giant nuclear. 
explosion, just as an emerging thunderhead does. 


But no outward blast wave resulted as does from a nuclear explosion, Also, по 
visibleflashoceusred, probably as a result of deliberate design by the Russians. 


‘Thus a beautiful "stimulus" and test was conducted: quite a few airliners were 
inged," providing a high-level stimulus to competent observers. The news was 

sure to be reported by them to several nations. The press was sure to pick up the 

story. This was a high order stimulus to see whether the U.S., Japan, or other 


Ву our reaction, we assured them (with high confidence) that we still knew 
nothing of scalar EM interferometry or cold explosions. 


USHROOH CLOUD FROH SER OFF JAPAN 


“FIVE BOEING 747s FLEW THROUGH OR 
NEAR THE CLOUD. 
= NO CONTAMINATION 
= No MULEAR 


+ OCEAN 21,000 FEET DEEP 
"TOO DEEP FOR SUBMARINE VOLCANO TO CAUSE CLOUD 
^ INDICATES MAN-MADE PHENOMENON 


Slide 046: Mushroom Cloud from Sea off Japan 

Five Boeing 747% flew through or near the cloud on their way to Anchorage, 
‘Alaska, The aircraft were checked at Anchorage for radioactive contamination 
‘but nothing was found. This showed that the huge "explosion" had been non- 
nuclear. 


"The ocean in the area is also about 21,000 feet deep. That is really too deep for a 

submarine volcano to have erupted and caused the cloud. (Besides, a volcano. 

Would have continued to snort at least а bil, and so that appears to be ош of the 
questionasapossiblecauseoftbeincident. 

In short, a manmade phenomenon is indicated. 


Indeed, we know it was a cold explosion. As Tve stated previously, a colleague 


has in fact produced the basic effet over a dish of water in the laboratory, using 
а small scalar interferometer in the endothermic mode. 
Fer O1 IANCE 


HOT A KHOWH HATURAL PRCHOHERON 


+ DR. DANIEL A. WALKER ET AL 

+ GEOPHYSICIST, UNIV. OF HAWAI 

* MONITORS ARRAY OF HYDROPHONES 

з ONOCAK BOTTON 
ıı RECORDS SIGNALS ОЗС YOLCANC) 

+ DATA SHOWS ABSENCE OF ANY NATURAL 
SEISMIC OR VOLCANIC EVENT THAT COULD 
HAVE CAUSED THE APRIL 9 PHENOMENON 
ОРЕ THE COAST OF JAPAN 

+ PUBLISHED IN SCIENCE 


Slide 047: Nota Known Natural Phenomenon 
Further, the story does not end there. 


A geophysicistat the University of Hawaii, Dr. Daniel A. Walker, together with 
his colleagues monitor an array of hydrophones on the ocean bottom, recording 
als such as seismic incidents, volcano eruptions, ete 


Dr. Walker and his colleagues performed a comprehensive analysis ofthe data 
recorded by the hydrophones in and around the time of the incident in question 
The data shows the absence of any natural seismic or volcanic event that could 
have caused the April 9th phenomenon off the coast of Japan. 


He and his colleagues concluded that it was either an as yet unknown natural 
phenomenon, or a man-made phenomenon 


Their report is published in Science. (Walker et al, "Kaitoku Seamount and the 
Mystery Cloud of 9 April 1984 S. 744687), Feb. 8, 1985, p. 607-611.) 
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ERPLOSIDE EVENTS SEEN OH SOWIET ISLAKD 


Slide 048: Explosive Events seen on Soviet Island 
Here are two U.S. weather satellite photos of the anomalous exhausts on Be 
Island we previously referred to. 


ве left picture is about 150 miles long, and is nearly horizontal 

ses above the horizontal). It is entirely consistent with the 
‘dumping transfer" scalar EM howitzer in the 

ode. (The primary howitzer, ofcourse, was activated in 


continuous exothermic 
the endotbermic mode.) 


1 think any open-minded investigator must admit that that is indeed a very 
powerful jet-like exhaust, and not like anything one ever sees from a natural 
volcano orgeological gas vent. ITanyoneknowsofsuchananomalous volcan 


or geological exhaust, I would be most delighted to seca photo or report. To my 
Knowledge, no such natural photo exists, and no such natural exhaust has ever 
been reported 


"The sight picture shows the "puff of an explosive emergence of the exhaust. In 

‘ther words this one is the exhaust from a "dumping transfer" howitzer used in 
the pulsed exothermic mode. Since it did not have so much energy to dump, it 
could dump it in а pulse. Again, the primary howitzer, of course, was activated 


in theendothermie mode. 


Over 100 weather satellite photos of these anomalous exhausts have been taken 
since 1974, 


‘One or more U.S. aircraft have even been vectored through the exhausts, and 
samples ofthe exhaust taken and analyzed. The exhaust is made up of a little 
clay and mud and water, and is colder than the surrounding air. 


EXPLOSIVE EVENTS SEEK OH SOVIET ISLAKD 


Slide 049: Explosive Events seen on Soviet Island 


U.S. weather analysts euphemistically call these exhausts from Bennett Island 
plumes, 


Here is another U.S. weather satellite photo, showing the twin emergence of 
multiple puffs. 


One might expect such exhausts if the secondary "dumping transfer" howitzer is 
operated in the continuous mode, with continuous extraction by "power tapping 
the accumulator of the primary howitzer. In that case, the signature of the 
exhaust would expose the operation of the primary howitzer. For example, this 
exhaust would indicate multiple puffs, hence probably multiple frequencies and 
multiple primary transmitters, each phased in а controlled manner. That of 
course indicates the production of Fourier expansion forms - of 3-dimensional 
geometrical forms -by the primary howitzer(s). Since these are pulls, it may 
indicate the explosive formation of distant spherical balls of energy by the 
primary howitzer. This in tur indicates the use ofa howitzer system in the 
"pulse firing" mode, which can be used against missiles, ships, aircraft, ground 
targets, armored vehicles, underwatertargets єс 
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EHPLOSIUE EVENTS SEEN OH SODIET ISLANDS. 


(М Art 


Slide 050: Explosive Events seen on Soviet Islands 
This slide shows the location of three areas of interest relative to Soviet scalar 
EM weapons testing. 

Wrangel Island, north of the northeastern portion of the Soviet mainland, is 
associate with tests of these weapons in large circular breakups of the ocean's ice 
over, This of course could aid submarines that wished to surface and fire cruise 
missiles, or submarines that wished to fire from underwater and needed the ice 
broken up. 

‘Strangely enough, Wrangel Island has а most peculiar history: legally it sill 
belongs to the U.S., but has been "given" to the Soviet Union without 
permission of the U.S. Senate, which is illegal. 


Bennett Island, а little farther to the west and still north of the Soviet mainland, 
is noted for its phenomenal number of anomalous exhausts as previously 
discussed. 


North of the Soviet mainland and near its middle lies the large island of Novaya 
Zemlya. Weather satellites have taken pictures of anomalous circulations over 
this island, which are further candidates for exhausts from scalar EM howitzer 
operations, 


EATING A SPATIAL B-FIELO PATTERN 


‘TRUNCATED FOURIER EXPANSION (3D) 


INTERFERENCE OF TWO SUCH 
SCALAR HEMISPHERES CREATES 
Sctowna HEMISPHERICAL 


Slide 051 : Creating a Spatial 0-Field Pattern 

On this slide we show that a hemispherical dome (or other regular shape) can be 
composed from scalar waves by 3-dimensional Fourier expansion. By truncating 
the expansion - say aer 10 or 12 frequency terms - а good representation of 
fhe desired form can be obtained with а practical number of frequencies, and in 
tum a practical number of transmitters. A computer is used to compute the 
multiplying functions for each frequency. and the entire complex of frequencies 
is thentransmitted to produce the scalar form. By interfering two such seal 
forms, 3-dimensional shell of locked-in, ordinary EM energy is formed in 
Space. 

Interference of two such scalar hemispherical surfaces creates a "glowing 
hemispherical shell or dome of energy. 


Interference of two such scalar spherical surfaces creates а "glowing spherical 
shell or globe ofenergy.” 


Both such ge 


netric forms have been repeatedly seen. 


TESLA SHIEL 


Slide 052: Tesla Shield 
Of particular interest is the hemispherical shell of energy, which years ago 1 
dubbed the "Tesla shield." 


As shown on this slide, two scalar hemispherical surfaces are created, using 
‘multiple frequency transmitters and truncated Fourier series expansions. 
Interference of the two scalar hemispheres creates a great, glowing 
hemispherical shell of ordinary electro-magnetic energy. In the shell, the energy 
density is sufficient to lift Dirac matter from the Dirac Sea of vacuum. The shell 
is thus filled with a glowing plasma, 


Such a shell may be several hundred miles in diameter atthe base, The 
‘enormous energy required to form such a defense shell is obtained by a "scalar 
power tap" into the molten core of the earth itself, as previously explained. In 
late ApriVearly May of 1985, 27 such "power taps” were placed in the earth by 
the Soviets. IFeach tap is capable of powering four to six large scalar EM 
weapons, then the Soviet strategic scalar EM arsenal contains over 100 
monstrous superweapons capable of generating exothermic explosions, 
‘endothermic explosions, engineering the weather, locating and destroying 
underwater submarines, detecting and destroying ballistic missiles shortly after 
launch, detecting and destroying long range strategic bombers as soon as they 
are airborne, ete 


At any rate, the giant Tesla shield is useful against any penetrating vehicle. If the 
shell is not so large, its energy density may be very high. In that case, the Intense 


The completed radio 


Now that the radio is completed, you may wish to 
make the circuit board into a simple case. The circuit 
bourd is used as a front panel, and end and bottom 
panels are added, 


‘These can be made from similar wood to the circuit 
board (4 inch by 1 inch planed softwood). The bottom 
panel is the same size as the circuit board and the 
measurements for the end panels are shown opposite. 
‘The end panel next to the output transformer may be 
used to hold the loudspeaker. A series of à inch holes. 
are drilled with a brace and bit to allow the sound 
to leave the ease, and the speaker is secured with sere 
and cups. The panels are joined with panel pins and 
glue. 


The battery may be firmly mounted above screws D 
and E on the circuit board, using 2} inches of 4 inch 
clastic and two screws and cups. Two smart plastic 
pointer knobs and a tuning scale complete the front 
panel, The tuning scale is a paper gummed label which 
сап be marked with the positions of the main stations. 

If you have followed these pages carefully, you will 
now have a useful working radio. You will also have 
shared the thrill of thousands of other radio construc- 
tors, listening to sounds coming from a radio receiver 
which is your own work. 


plasma heating will fuse and even vaporize metallic bodies. In addition, any 
vehicle encountering the shell is subjected to an extremely intense EMP arising 

‘everywhere inside its circuitry. EM shielding is of no use against the cretion of 

energy throughout the spacetime ofthe circuits: such shielding only helps 
agains energy flow through space in the conventional sense, 


Thus the electronics of any vehicle encountering the shield are instantly dudded, 
"whether or not they are shielded against ordinary electromagnetic interference 
(EMD. This includes the electron 

reentry vehicle. Electrically everything penetrat 
Further, explosive materials are exploded when 


such an EMP is encountered, 
‘and combustible materials are fiercely consumed or set afire. Ablative shielding 


suffers an interesting catastrophe: since energy does not try to "Пом into" the 
shielding but "arises everywhere in it simultaneously", "ablation" occurs 
everywhere throughout the ablative material, simply exploding it instantly. In 
addition, for smaller Tesla shells (say of 50 miles diameter) the energy density is 
Sufficient to melt or vaporize metals such as in missile structures 


With such a Tesla shield, there is no need to discriminate true warhead-beari 

aly v chaff etc. The entire "mess" entering the shield 
is simply terilized" or destroyed. The shield can take care of 
ICBMSIRBMS and their nuclear warheads, strategic bombers and their nuclear 
bombs, cruise missiles and their nuclear warheads, re-entry vehicles and their 
warheads, decoys, chaff, ete 


ERPAHDING DOME-LIKE PHENOMENON 


‘Slide 053: Expanding Dome-like Phenomenon 


Here we show one instance of apparent Soviet testing of the Tesla shield 
(hemispherical shell of energy) over the ocean. This incident occurred in the 
Caribbean and Western North Atlantic Ocean on Mar. 20, 1969 and is reported 
in the Marine Observer, Vol. 40, 1970, p. 17. A semicircle of milky white lig 
quite intense at first, was sighted on the horizon. The semicircle enlarged, 
dimming as it expanded. The incident lasted for about 10 minutes. Seen from а 
passing ship, the op of the hemisphere reached a sighting elevation angle of 
about 50 degrees, while the base ofthe hemisphere of light subtended an are of 
about 70 degrees. This is directly indicative of a test of the Tesla shield, first as а 
small, more intense shield and then expanding to greater size for a less intense 
shield whose primary destructive mechanism is EMP. Note that the EMP in a 
Tesla shield is locally contained in the energy-botle shell. I is not an ordinary 
EMP of energy radiated out of the shell. 


Slide 054: Hemisphere & Globes 1977 

Here is a second instance of apparent Soviet testing of the hemispherical Tesla 
shield over the ocean. This time it is combined with simultaneous testing of two 
smaller scalar interferometers creating Tesla globes of EM energy, 

This incident occurred at 23 degrees 5 minutes north, 17 degrees 25 minutes 
West It was sighted and reported by a British ship, H.M.V. Kinpurnie Castle, on 
Mar. 24, 1977. The report is in the Marine Observer, Vol. 48, 1978, p. 21-22. 


First а large, moderately luminous hemisphere of light formed, requiring about 3 
minutes to do so. Seen from the ship, the top of the hemisphere was at a sighting 
elevation angle of about 30 degrees, while the base subtended an are of about 40. 
degrees, This was the basic Tesla shield 


‘Then two other luminous globes or patches oflight, each of about 1 degree 
diameter as seen from the ship, formed in the same area; one inside the shield 
and one outside it, From the glowing globe inside the shield, a light beam 
similar о a giant searchlight shone down to the ocean's surface for about 10 
seconds. 

Again the phenomena lasted about 10 minutes and then disappeared, 

‘The luminous globe or patch inside the hemisphere might be the test ofa second 
weapon deployed from a Soviet aircraft in the area. If so, the aircraft has placed 
а strong spherical shield around itself. In addition, the aireraft is utilizing some 
sort of scalar interferometer beam weapon in an underwater mode. Probably this 
would imply а "shor" at a hostile nuclear submarine inside the shielded zone. 
‘Thus this aireraft would have the scalar EM equipment to search for the 
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underwater sub and detect й, and also to concentrate interference energy upon it 
underwater, destroying it quickly 


‘Suffice it to say that it is possible to perform scalar interferometry by means of a 
le beam, in a proprietary process discovered by a close colleague. Thus the 
slowing beam to the ocean” resembling a searchlight makes very good sense in 
the anti-submarine role. The same weapon, of course, could also attack any 
hostile surface vessel that might have been inside the shielded area at its 
formation. 

"The second luminous globe or patch, outside the hemisphere, is probably from a. 
second scalar interferometer from the naval task force, simulating the 
continuous attack of a certain target (missile or айстай) outside the protective 
dome, 


As can be seen, this phenomenon is directly indicative of he types of operations 
опе would expect from the testing of Soviet scalar EM weapons at sea, possibly 
to protect a Soviet naval task force during simulated combat operations. 


‘SARYSHAGAN DIRECTION, SEPTEMBER 1979 (SEEN FROM AFGHANISTAN) 


stre 1979 


THAT FLARED SU 


AUGUST 17,1900 


Slide 055: Saryshagan Direction, September 1979 

The London Sunday Times of 17 August 1980 contained information and a 
photo-sketch of incidents of sighting of the testing of very large Tesla globes 
deep within the Soviet Union. British war cameraman Nick Downie made the 
sightings from Afghanistan. The phenomena seen were in the direction of the 
Saryshagan Missile Test Range, which - according to the U.S. Defense 
Departments Soviet Military Power, 1986 - contains one or more large directed 
energy weapons (DEWS). 


Eventhough Downie was seeing the giant globe of light from a great distance, it 
fared silently over the Hindu Kush and expanded to sublend an are of about 20 
degrees, dimming asitexpanded. (An arc of 20 degrees subtended by an object 
many hundreds of miles distant indicates an object of well over a hundred miles 
diameter. This gives some idea of the enormous energy being controlled and 
manipulated by these Soviet weapons). 


Downie saw the sight on more than one occasion in September 1979, 
BACKGROUND FOR THE BRIEFER: 

Jn the same month - September 1979 - a stationary luminous globe containing а 
Vertical stripe of black in the center was seen in the sky off Saint Petersburg, 


Florida. This particular type of sighting in that area has been previously. 
correlated with times of known activity at Saryshagan. 


Further, in the same month U.S. nucleur-waming Vela satellites detected a 
mysterious "nuclear flash” over the South Atlantic, off the coast of Africa. 
Controversy has raged in U.S. intelligence and scientific circles to this day as to 
Whether a nuclear explosion or some other mechanism produced the flash. 


Indeed, the flash may have been produced by a scalar EM howitzer from 
Saryshagan as one more "ping" ofthe U.S. intelligence system, to ascertain 
Whether or not it knew anything about scalar EM howitzers. Again, the negative 
response told them with high confidence that (1) we still didn't know about. 
scalar EM stuff, and (2) we were still absolutely defenseless against the Soviet 
scalar EM weaponry. 


їп 1980, a second "Vela flash” was reported. This time it occurred in the 
infrared region only, which positively rules out any sort of nuclear explosion, 
Even this increased stimulus still evoked a U.S. action that revealed total 
ignorance of scalar EM weaponry. 


‘An alternate possibility for the September 1979 Vela flash also exists: countries 
not hostile to the U.S. may have tested а scalar EM weapon that produced the 
fash 


At any гше, from Downie's sightings, it is highly probably that the DEW 
weaponry at Saryshagan Missile Test Range was active in September 1979, and 
Was producing huge Tesla globes. If the DEW at Saryshagan can produce the 
giant luminous Tesla globe, they almost certainly are scalar EM interferometers 
and can produce the giant Tesla shields as well. Downie reported other earlier 
Sightings of similar phenomena seen by Afghans deep within the Soviet Un 

in the same direction toward Saryshagan, 


Briefly let us cover the uses of such a "giant globe" or spherical shell of glowing 
EM energy and plasma, 


By placing such а "giant globe" thousands of kilometers out away from the. 
defended heartland, an entire arc of the sky can be defended against long-range 
ballistic missile attack in midcourse. During their midcours trajectory, the 
attacking missiles would have to penetrate the globular shell twice, exposing 
them to giant internal EMPs twice, A very high probability thus exists that all 
missiles entering the space occupied by the globe are dudded upon entry and/or 
exit. This includes the electronics inside the nuclear warheads themselves. Also, 
this is particularly effective against MIRV and MARV missile carriers, since the 
multiple re-entry vehicles ate normally still on the main vehicle during most of 
midcourse. The use of this midcourse ABM globe defense greatly reduces the 
‘number of vehicles arriving at he later part of midcourse and at the terminal 
phase of their trajectory. 


clusters of 


By using a smaller, more intense globe and placing it 
‘objects or single objects, both EMP and intense local heating are used against 
the objects, This is suitable in the latter part of mideourse and in the terminal 


phase of ICBMs, IRBM's, SLBM's, and cruise missiles. It is also useful against 
incoming strategic bombers and their air-o-surface missiles, both ballistic and 


‘Two modes of the globes - especially the small ones - can be used. First, the 
‘continuous mode can be used to "ry" or vaporize incoming objects in a 
relatively small volume (say two or three tens of kilometers in diameter) 
Second, the "pulse" mode can be used to "service" all incoming objects, whether 
‘or not they have passed through the "large globe" midcourse defense. This 
provides an additional guarantee of killing the objects; discrimination is not 
required, just service ай of them. The exposure of all incoming objects to 

ultiple attacks raises the probability of kill to essentially 100%, or as close to 
that as one wishes. Ofcourse the incoming vehicle may still encounter a 
terminal defense consisting ofthe Tesla shield and associated roving 

juickshot" small intense globes. 


In short, with these systems an essentially 100% ABM and anti-bomiber defense 
is possible. Further, the Soviets have possessed such an effective defense for two 
decades, just as they have openly stated. 


CONTIRUDUS TESLA ENP GLOBE 


MEHRAEAD AIRPORT 


pos 


Here is another verified incident of a gigantic test of a Soviet scalar EM 
howitzer deep within the Soviet Union. 


‘This is a CIA report, released under the Freedom of Information Act, One can be 
ийе sure that the incident occurred as stated. 


The phenomenon was seen from two айстай approaching Mehrabad Airport in 
Teheran, ran on June 17, 1966 and reported by their pilots. 


On the far horizon deep within the Soviet Union, an intense spherical ball of 
light appeared, "sitting on the horizon" so to speak. The globe of light increased 
to enormous size, dimming as it did so, literally filing an arc of the distant sky 

as it expanded. The sighting was shielded from most ground observers view at 

the airport itself due to an intervening mountain range that masked most of in- 

phenomenon from the ground. 


‘The silent, expanding globe was observed for four or five minutes before it 
faded away 


BACKGROUND FOR THE BRIEFER: 


Again, this is positive evidence of the testing ofa giant scalar EM 
interferometer, in the "mideourse ABM globe” type of action. 


However, note the date - mid 1966! The Soviets have therefore been testing 
such scalar weapons of enormous size and power for at least two decades. This 


implies that development must have started at least a decade earlier, or in the 
id 50s. 


ИШ earlier in January 1960 Nikita Khrushchev had announced the development 
Га "fantastic" Soviet weapon, one that could even destroy all life on earth if 
unrestrainedly used, In 1962 the ebullient Khrushchev was forced to buck down 
and lose face before John Kennedy in the Cuban Missile Crisis. Khrushchev’ 
missiles and bombers were in woeful shape, as Kennedy well knew (by courtesy 
of the Soviet spy, Colonel Oleg Penkovsky). Kennedy did not know that 
Khrushchev's new superweapons were nearing deployment, but were not yet 
quite ready. 


To save face and prevent his immediate ouster, Khrushchev apparently 
conducted а startling two-strike demonstration of is new weapons as soon as 
they became operationally ready. On April 10, 1963 be detected and destroyed. 
the USS. Thresher nuclear submarine using a scalar EM howitzer in the 
underwater "continuous" mode. 


‘The next day he demonstrated the "pulsed" underwater destruction mode for 
тийеш subs by producing a giant underwater EM explosion underneath the 
ш 100 miles north of Puerto Rico. Ironically, just as the Atlantic was coming 
alive with U.S. naval vessels searching for the lost Thresher. a second test of the 
‘weapons that had finished off the sub occurred to the south of them, unnoticed 
and disregarded, even though seen and reported (to the FBI and the U.S. Coast 
Gand) by a passing U.S. jetliner's pilot and crew, who observed the underwater 
explosion. 


We thus can peg the development of these weapons by the Soviets as starting 
well before 1960. The first operational deployment of the giant strategic 
weaponry occurredinearly 1963. 
Note that the 1966 testing observed here is con 
‘estimateddevelopmentschedule 


letely consistent with this 


LT 
23 years! This implies that at least three additional 
‘weaponshavebeendevelopedanddeployedby now 


Soviet strategic scalar EM weapons have been operational on site for 
enerations of the scalar EM 


ШИТ OVEN OPTE PACIFIC 


JUNE wa 
SOR uc: 


ЗАТ 


SEENEROMAFNLAT ISFELONG ASAHI EVENING NENS:TOKYO 


Slide 057: Mysterious Light over North Pacific 


ofthe Tesla shield and the Tesla globe weapons are 
ne pilots flying over the North Pacific into and out of 


Incidents of Soviet test 
routinely observed by 
Japan. 

This is one typical example. Two jetliners, Japan Air Line fights 403 and 421 
sighted and reported a large glowing globe of light sitting just beyond the 
horizon and extending well above it. The aircraft were in the vicinity of 42 
degrees N latitude and 153 degrees longitude at the time. The sighting was thus 
about 700 miles east of Kushiro. 


‘The pilots estimated the diameter of the ball as at least 18-27 kilometers 
Depending upon the actual distance to the sphere, it may have been of much 
larger size. 


"This incident is reported in the Asahi Evening News, Tokyo, June 22, 1982. 


The jet airliner pilots fying over these waters have reported many other similar 
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‘Slide 058: White Sphere seen in North Atlantic 1976 

Here is another sighting closer to home. 

This incident was observed from a passing ship on June 22, 1976 in the North 

Atlantic, at about 2113-2140 hours. It is reported in the Marine Observer, Vol. 

47. 1977, p.66. 

Бим, an orange glow was sighted behind some distant clouds. A couple of 

minutes later, a glowing white sphere of light was observed to the left of the 

orange glow, just above the clouds. The white sphere then slowly expanded to a 

much larger sphere, dimming as it expanded. At its maximum size, the top of the 

‘white sphere reached about 24 degrees 30 minutes elevation angle to the 
observer. DevelopmenttomaximumsizerequiredaboutlOminutes 

By 2140 ых the sphere had faded and disappeared. The sphere was sufficiently 

thin that the stars could be seen through it at ай times. 


Again ibisincidentstrongly fits the large Tesla globe mode ofa Soviet scalar 
EM interferometer. 


‘The significance and role of the orange glow are not known at this time. 


CONTINUOUS TESLA FIREBALL 


SEPTEMBER 10,1976 
1 итин 


Slide 059: Continuous Tesla Fireball 


Here is another incident that represents а stimulus to the British 


see if the British are aware of scalar electromagnetics. 


Again, this is a CIA report released under the Freedom of Information Act, so 
the details are reliable. 


On Sep. 10, 1976 British European Airways flight 831, fying between Moscow 
and London and over Lithuania at the time, observed an intense ball of light 
above the clouds below the aircraft. The light was so intense that it lit up the sky 
in the entire vicinity. 


The concemed pilot reported the object to the Soviet ground authorities 
With whom he was in contact. He received the harsh instructions to ignore the 
light, and esser 


ially to continue on his way ош of there 


ovolving a small, intense Tesla globe, of the kind with 
Service" objects that had already penetrated a large 
globe, or aircraft approaching the defended area. 


mideourse 


Obviously the Soviet authorities were tacking the aircraft, and knew it was in 
the vicinity. It seems logical, then, that they deliberately placed the brightly 
glowing ball beneath the aircraft so that the pilot and crew could not fail to 
observe it. 


The strange message to the pilot was simply designed to increase the intensity of 
the stimulus. The stimulus was to be something like, "The Soviets are doing 


something in research and development that allows them to create intense balls 
of glowing light at a distance, and place these objects inthe air in and around 
айстай, possibly to intercept them." The purpose, of course, was to observe the 
British government's reaction after the incident was reported by the pilot upon 
his arrival at London, 


Again the reaction ofthe British - and the U.S. as well - was as predicted 
Again we showed that we knew nothing of scalar electromagnetic weapons, and 
did not recognize one when we encountered its effects. 


le 060: Terminal ABM System 
Very neat things can be done if onê nests several Tesla shields - say three or 

concentrically, one inside the othe. In that case even the nuclear radiation 

defense-suppressive high altitude nuclear burst can 


four 
(uch as gamma rays) from 
be handled. 


For example, suppose three such concentric shields are placed over a large vital 
area. Further, suppose a high altitude nuclear burst is placed up above the outer 
Shield. Gamma radiation almost instantly strikes the plasma in the outer shell, 
where it is absorbed, scattered, and re-radialed at lower temperature. (That, aller 
all, is what plasmas do.) 


Inside the first shel, the scattered radiation is now in the x-ray and ultra-violet 
region. Let us track the most lethal component, the X-rays. 


The scattered x-rays then strike the second plasma shell, and are absorbed, 
scattered, and re-radiated at lower temperature, Inside the second shell the 
Scattered radiation is now in the visible and infrared region, with a little 
ultraviolet. 


"This optical radiation in tum strikes the third plasma shell, and is absorbed. 
scattered, and re-radiated at still lower temperature. Inside the third shell most of 
the energy is now in the form of radiofrequency (RF) energy, with a little IR and 
visible band spectral energy content 


At this point, ordinary electromagnetic interference (EMI) shielding of 
electronic equipments on the ground and inside the third shield can take care of 
any RF interference resulting from the emergent RF noise. 


‘As can be seen, three shells are sufficient to convert the gamma and x-ray 

radiation (and ultraviolet and infrared) mostly to harmless RF energy before all 

three shells are penetrated, Thus the tactic of deliberate defense suppression by а 
ry high altitude nuclear burst can be countered by multiple Tesla 


їп addition, of course, any ordinary vehicles penetrating all three shields are 
exposed to successive violent EMP's, and are almost certainly electrically 
dudded. The vehicles are also subjected to multiple periods of intense heating, 
so combustibles, fuels, explosives, and ablatives are destroyed. In addition. 
metal structures may be melted or vaporized 


"Think ofi this way: anything that hits one ofthese Tesla shields goes phht! Just 
Же a bug hitting an electrified bugkiller screen 


For years passing ships have observed and reported such muliple-shied "light 
phenomena” over remote regions of the ocean. U.S. intelligence has routinely. 
mot paid any heed to reports of "lights at night” over emote ocean areas, and so 
Soviet tests in this manner have remained relatively unnoticed by officialdom. 


Slide 061: Two Arcs in the Sky 


Just to list one incident involving the testing of multiple concentric Tesla 
shields, here is an early test conducted in mid-1961 over the Indian Ocean 


The incident occurred at 1800 brs. Greenwich mean Time (GMT) and was 
observed by a passing ship. The report is contained in Marine Observer, Vol. 
1962, p. 64, 


First the ship's crew observed a gigantic, very bright are of light on the horizon 
or beyond it, with both ends passing below the line of sight to the horizon. This 
was in fact probably a large Tesla shield, but of such low intensity that only its 
ersection are could clearly be seen, The are subtended an are of about 150 

fees across its diameter at the bottom. After about 10 minutes, a second and 
dimmer arc appeared, concentrically inside the fint one. The ship thus was 
observing what probably was the nesting of two giant hemispheres (of EM. 
energy) to provide a multiple Tesla shield 


‘This was probably a test of an early research and development prototype, since 
Khrushchev had only announced his new "Fantastic weaponry” in development 
in his January, 1960 speech to the Soviet Presidium, And apparently land-based 
weapons such as this prototype probably did not become deployed and 
‘operational until April 1963. However, even in 1961 the Soviets would have 
been developing and testing prototypes of the weapon adapted for naval tak 
force protection and usage. 


‘Several other similar phenomena involving nested hemispheres or giant 
concentric arcs of light have been seen by mariners at sea. 


ABH DEFENSES 


Slide 062: ABM Defenses 
When the various capabilities of Tesla shields, globes, and scalar howitzers are 
integrated together into an ABM defense, a most formidable Soviet strategic 
defense capability is apparent 


(On this slide we deal only with midcourse and terminal phase ABM defense. 
Later we shall cover the application ofthese weapons to launch phase ABM 
defense, primary phase bomber defense, underwater antisubmarine defense, ete. 


sile attack toward 


‘Suppose the U.S. is provoked to desperately launch a m 
Russia,asindicatedontheslide. 


First would come the launch phase destruction of the launched missiles, which 
же will cover shortly 


Any remaining missiles in mideourse would encounter extremely large, glowing 
spheres of light, where the EM energy density is contained and held in the 
spherical shell “energy bottle” of the glowing globes. Each globe might cover an 
are of up to about 20 degrees, as seen from the Soviet defended area. Missiles 
carrying MIRV and MARV payloads would not yet have deployed their re-entry 
Vehicles 


Asa missile and its payload encounter one of the globular shells, an intense 
EMP is suddenly experienced throughout the missile and all of its components. 
Again, EMI shielding is of no consequence since the EMP arises in each 
increment of spacetime throughout the vehicle volume. The result is 
instantaneous dudding ofall electronic circuitry, including the electronics of the 
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nuclear warheads themselves. The HE content of the nuclear warhead system is 
Violently exploded, totally destroying the configuration of the warhead. A low- 
order nuclear detonation may occur, but more likely the warheads nuclear 
material is just broken up, finely divided, and set afire. 


1а addition, all combustible materials are set fiercely afire or destroyed 
Explosive materials such as booster propellants and HE explosives are violently 
exploded. Ablative and plastic materials literally explode into pieces, tom apart 
by sudden violent ablation and outgassing everywhere within. The remnants of 
the vehicle are now total duds, as is the payload, including re-entry vehicle, 
nuclear warhead electronics, nuclear materials from the disruption and explosion 
‘of the HE portion of the warhead system, ete 

ЭШ, each piece of the debris must pass through the glowing shell once more 
before it exits. Thus a second "shot, precisely as effective as the first, still 
awaits each and every piece of the debris plunging along inside the shell as it 


As the debris continues on to the later part of midcourse and early terminal 
phase, any portions large enough to track are subjected to small, intense Tesla 
globes where the energy density in the shell is many orders of magnitude greater 
han in the larger globe used in earlier midcourse. This part of the defense 
system simply services cach incoming "blob" methodically, probably first in the 
ие mode, Later, any blobs still remaining are given the maximum. 
'ontinuous heating” mode with a small Tesla globe, to actually vaporize metals 
and materials. 


In the unlikely event that anything active still remains, or that an object has 
managed to elude the large and small Tesla fireballs, a Tesla shield is still to bo 
encountered, towering over the protected area. For significant targets this shield 
Will be concentric, and will contain three or more concentric Tesla shields. 
‘Again, the approaching vehicle will be subjected to multiple EMP's and severe 
heating throughout its volume. In addition, the concentric shields will "clean up. 
and sterilize any gamma radiation and EMP resulting from any deliberate high 
altitude defense suppression nuclear burst that somehow (inconceivably gets 
through the launch phase ABM system, and the Tesla-globe mideourse and earl 
terminal phase defenses. 


As can be seen, the system complex represents a most formidable defense that 
certainly approaches 100% effectiveness against the present triad, and even 
against the addition of cruise missiles. 


addition, since these weapons suffer from very strange constraints and 
limitations, the scalar transmitters are actually dual mode: they become 
conventional radars by simply switching into the ordinary EM mode. They are 
part of the more conventional ABM defense system complexes we presently 
the Soviet Union. In this conventional role, backup ABM missile 


interceptors are available, to be employed in case the conventional role must be 
assumed, 


Later we will address the reason for the strange limitations that must be placed 


spon unqualified use of the large scalar EM systems, particularly in the pulse or 
odes, 
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NETWORK OF VIRTUAL THAKSHITTERS} 


Slide 063: Network of Virtual Transmitters 

In July 1976 the U.S. received very special Bicentennial greetings from the 
Soviet Union 

At that time, communications systems of the world in the 3-30 megaHertz band 
suddenly met substantial interference from extremely powerful, chirped Soviet 
leunsmnitters that were suddenly activated, These transmitters continue their 
transmissions to this day 


Estimates of the power of these enormous transmitters vary, but 
high as several hundred megawatts, with a nominal figure being 100 megawatts. 


These powerful transmitters were promptly ned "Woodpeckers" because 
‘of the characteristic sound of the chirped signal when received. That is, the 
received signal made a "pecking" sound much like a woodpeckers beak hitting a 
block of wood. 


‘Several nations protested, but the powerful signals have continued, right down 
to this day. The only Soviet response was to add а "spread spectrum” capability, 
so that the transmitter did not dwell too long on one specifie frequency, but 
shifted periodically to other frequencies. 


These transmitters have apparently never been precisely located by U.S. 
intelligence, but their beams carry much of the characteristics of an over-the 
horizon (ОТН) radar. They have been dubbed OTH-radars by U.S. intelligence, 
and can without question perform that mission, in addition to some very 
interesting missions which U.S. intelligence does not assess 


Radio reception 


Radio waves cannot be seen or heard. They are 
electro-magnetic waves, and they flow backwards and 
forwards (oscillate). Each backward and forward 
movement is known as a cycle, The rate of this back- 
‘ward and forward movement (oscillation) is known as 
the frequency of the wave. 


A radio wave is also a carrier wave. It can ‘carry’ an 
electro-magnetic wave of a frequency exactly similar 
to the sound waves of the speech or music which is being 
transmitted. This frequency, which is imposed on the 
carrier wave, is known as an audio frequency. It is this 
electro-magnetic audio frequency that а radio receiver 
translates into sound via the loudspeaker. For a more 
detailed explanation of this, you might like to read 

| pages 20-26 of the Ladybird book: "How it Works— 

(00 Television’, 


When radio waves carrying an audio frequency 
arrive at a receiver, three things happen: 


1. TUNING, The radio frequency carrier wave is picked 
up by the aerial. Along this same aerial pass the 
radio frequency carrier waves from many other 
transmitting stations, but the signal we want from а 
particular transmitter must be selected (tuned) from 

em. 

2. DETECTION. The next stage is the detection stage, 
in which the electro-magnetic audio frequency wave 
is detected from the carrier wave. 

3. AMPLIFICATION. The electro-magnetic audio 
signal wave is amplified, or made bigger, and 
translated from an electrical signal into SOUND 
by the loud-speaker, from which we hear a repro- 
duction of the transmitted sound. 
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Soviet Military Power, Department of Defense, 1985, p. 45 shows the direct 
intersection over the United States of the Woodpecker radar beams used in an 
OTH-role. We show an illustration of bat intersection on this slide. 

In addition, we show an additional "scanner" beam that can be scanned across 
the intersection "grid" over the U.S., formed by waveform interference of two. 
main Woodpecker beams. 

These Woodpecker transmitters have a great many diverse fun 
First, they can be used in a conventional over-the-horizon radar node, since thei 
beams follow the eath-ionosphere waveguide and curve around the earth. In this 
mode they can detect missiles at Launch and thereafter, and strategic bombers 
‘when taking off and thereafter. 


However, these scalar interference grid weapons have many other uses. 


Firs, they can be used to biologically attack entire populations in a targeted 

area. This aspect isnot covered in this briefing. Suffice it to say that phase- 
locked ELF modulation signals ot 10 Hz and less are often detected on multiple 
‘Woodpecker frequencies simultaneously. Ina target area, this modulation - if 
sufficiently stronger than the Schumann resonance of the earth's magnetic field - 
will entrain а percentage of the brains into "forced entrainment.” In that case, 
these human brains are "synchronized" to the Woodpecker signals so that 
multiple coherent frequencies are phase-locked into them. That is, multiple 
coherent EM channels directly into these entrained brains now exist. At that 
point, Fourier expansions may be used to attack specific portions of the brai 
geometrically. 


In addition, scalar EM disease patterns can be modulated upon the carriers, 
again with Fourier expansions. Specific biological effects can be induced in the 
entrained populace at will, limited only by the state of the art of the Soviet 
technology used to attack them. Possible induced effects include instantaneous 
death, heart seizure, severe emotional disruption, loss of control of internal 
functions, diseases, disabling of the immune system, and even 
thoughts, emotions, and ideas which are interpreted by the targeted subjects as 
their own, 


‘While further discussion of this area is beyond the scope ofthis briefing, the 
biological aspects of the Woodpecker transmitters are horrible. It suffices to say 
that, in thousands of experiments, Kaznacheyev demonstrated that almost any 
ind of cellular death and disease pattern could be electromagnetically 
transmitted, Kaznacheyev reported the effect in the near ultraviolet. 
Experimenters at the University of Marburg in West Germany duplicated the 
experimentsintheinfrared. 
"The bottom line is that photons themselves can carry death and disease patterns 
between cells Scalar EM technology allowsthe synthesis ofthe actual potential 
реп (which after all represents total control of charge and charge distribution, 


hence biochemistry in the cell) of a particular cellular disease or death 
mechanism. Symptoms (and cellular death from them!) of nuclear radiation, 
chemical poisoning, bacterial infection, and other mechanisms were successfully 
induced by the Kaznacheyev experiments 


Dr. Popp of West Germany has published an analysis of the virtual photon. 
master control system of the cells. Since scalar EM represents the deliberate 
ordering of virtual particle flux into deterministic patterns, the master control 
system can readily be entered with scalar techniques to induce disease and 
disorder at will 


ИГШК OF VIRTUAL TRARSMITTERS 


Slide 064: Network of Virtual Transmitters 

(On this slide we diagrammatically represent the Soviet woodpecker interference 
grid over the U.S. This grid can easily be used to influence and control the 

weather, and for over a decade the Soviets have manipulated the weather over 

the US. and other parts of the world 


By the peculiar title of this slide, we wish to call attention to the fct that, in the 
‘exothermic mode of scalar interferometry riding on the woodpecker radar 
signals, each ofthe woodpecker grid interference cells can act as alittle "virtual 
transmitter” Irsexactly as ifthe Soviets had been permitted enterthe U.S. 
and build thousands of EM transmitters at regular intervals all over the country! 


And ofcourse its even worse. In the endothermic mode, its as ifthe Soviets had 
een permitted to enter the U.S. and build thousands of "cold generators” all 
over the U.S. That is, in that mode, each of the "transmitters" can actually 
extractelectromagneticenergy. 


ThesetwomodeshaveenabledtheSovietUniontodrasicallymanipulatethe 
weather at will over the U.S. during the last decade (and similarly, for other 
placesaswell.) 


(For а disclosure of the Soviet weather control operations over the U.S., see 
TE. Bearden, Soviet Weather Engineering Over North America, Lr. 
Videotape, I985,availablefion The TomBearden Websitewww.cheniere.org, 
We will only summarize here.) 


Briefly, inside various reference level zeros on the ordinary EM woodpecker 
carriers, scalar “channels” are established. Scalar beams, signals, and 
interferometer pulses and transmissions can be transmitted through these 
reference channels as if directly through a wire. Phasing, pulse shaping, and 
Fourier expansion formation of geometrie forms are then the key to be used in 
scalar interferometry through the intemal scalar channels of the Soviet 
woodpecker signal, 


By choosing one or more grid cells and using scalar interference there in the 
exothermic continuous mode, local eating and expansion of the air, and 
formation of a high-pressure area, occurs. 


By choosing one or more grid cells and using scalar interference there in the 
endothermic continuous mode, local cooling and shrinking of the air, and 
formation of a low-pressure area, occurs. 


By electromagnetic "rotation" of the interfering scalar beams, the hotspots and 
coldspots can be moved along a desired path and at a desired speed. 


By these methods the entire jetstream across the U.S. can be deviated and 
‘controlled to a large degree. Moisture can be drawn fiom the Pacific beyond 
Southern California and Mexico, and collided over the southern U.S. with 
extremely cold air brought down from Canada, producing ice storms su 
‘those in and around February 1, 1985 


‘Violent thunderstorm activity can be induced and directed. By adding "spin 
these same storms ean be induced to form extensive tornados. 


By sustained weather engineering operations, drought or excessive rain and. 
Tooling can be induced in areas ofthe U.S. as desired. Crops ean be destroyed 
or heavily damaged by severe and unseasonal weather. 


Ir the grid is placed in the ground on scalar EM carriers instead of normal EM. 
carriers (and the woodpecker "radars," can switch to, or add, scalar carrier mode 
whenever they wish) it can be used as an anti-submarine weapon, as we shall 
sce later It can also be used to cause substantial ocean effects that have drastic 
consequences on the world’ weather - such as the anomalous El Nino of 1982- 
зз. 

By localizing one spot of heating at the top of a thunderstorm anvil, and another 
spot of cooling at its side, a localized downburst can be created. Our weather 
satellites have detected just such an anomalous combination heating and cooling 
‘of thunderstorm anvils over the U.S. While there may exist natural mechanisms 
to cause this anomalous dual pattern, it may also be caused by Soviet weather 
engineering, which can cause either broad-area or highly localized effects. 


All these types of weather engineering incidents have been deliberately created 
over the U.S. by the Soviet Union, 


Perhaps the greatest weather effects can be induced by altering some of the 
large-scale normal mechanisms that influence and control our weather. Thus the 
artificially induced El Nino of 1982-83 was a case in point, causing drastic 
weather upsets worldwide for a year or more, 

‘Thelast decade has seen weather so anomalous that it could only occur once in 
1200 years by chance. It has not been due to normal chance, but by Soviet 
weather engineering, particularly since the advent of the Woodpecker 
transmitter complexes, 

ADDITIONAL BACKGROUND FOR THE BRIEFER: 


‘The Woodpecker transmitters can сату scalar components, which, in addition to 
biological strikes, can be used for many other purposes such as to 


1. Influence and control the weather, 
2. Deviate the giant jetstreams of the upper atmosphere, 
3. Detect, track and destroy missiles shortly after launch, 
n 


Detect, track and destroy strategic bombers and other aircraft, 


Attack land and ocean surface targets by large aerial electromagnetic 
explosions: the EM explosion produces the fireball, the thermal effects, 
and the blast wave of a nuclear explosion without the nuclear radiation 
and radioactive fallout contamination 


6.— Attack surface land and ocean targets by large "cold explosions", where 
living things freeze almost instantly, leaving the surface facilities and 
equipment intact, 


7. Attack land and ocean surface targets by severe intemal 
electromagnetic disruption, so that all electronics are dudded, 


8. Attack personnel on land and sea by direct destruction of their nervous 
systems with an internally induced strong EMP, 


9. Disrupt the operation of distant facilities, equipment, and personnel or 
destroy food crops in large areas by severe cold or severe heating, or 
even startling oscillation between the two. 


nsmitters can be 


In addition, the scalar aspects of the Woodpecker 
beamed through the earth and ocean as surface waves or at a given 
depth to intersect at а distant region, This mode can be used to 


10, Cause distant earthquakes in a distant fault zone by depositing energy 
in the rocks there, increasing the plate stress until slippage occurs at a 
fault zone, 


11. Cause large, anomalous rocking of an entire plate or large area, by 
depositing and extracting energy from alternate areas, causing buckling 
ofthe large rock plate 


12. Set up an interference grid under the water, so that underwater 
submarines can be detected, tracked, and destroyed on station and with 
their missiles still unfired, 


13. Attack naval vessels and task forces through the water and through 
their hulls, without warning, 

14, Attack missile silos and nuclear storage sites "before launch’, directly 
through the earth itself, 


itite the full nuclear explosion ofimplosion-type nuclear warheads 
-board missiles оп station 


16. Initiate full nuclear explosion of implosi 
storage sites and ready reserve, 


уре nuclear warheads in 


17. Destroy seabome and ocean-bottom-mounted mines and underwater 
sensors, even including entire “fields” of them, 


18. Detect and destroy hostile torpedoes, ship-to-underwater anti- 
submarine missiles, and dumped anti-submarine munitions and charges, 


19. "Pump" the electrical grounding of distant electrical power distribution 
and generation systems so that the system catastrophically fails, 


20, “Pump” the electrical grounding of distant electrical power systems so 
that radio and television transmitters, power grids, and wiring 
‘complexes in buildings and facilities radiate a desired scalar wave 
‘component or signal complex at equipment and personnel 


Allin all, the woodpecker transmitter complexes and other associated scalar EM. 
weaponry are most useful in the major missions required in war, 


LAUNCH PHASE ABM SYSTEM 


Slide 065: Launch Phase ABM System 
On this slide we show the use of the Woodpecker grid in the Launch Phase 
АВМ system role. 
‘Thescalar components establish an interference grid over the U.S., at some 
altitude above the earth, One or more separate scalar interferometers transmit 
through scalar channels established in the Woodpeckers normal EM carriers, 
scanning through the grid square cells one by one in the "just barely extract 
energy” endothermic mode, 
Back in the Soviet Union, the energy extracted passes through a scanned 
receiver biased just so thatthe normal energy extracted from the distant 
atmosphere does not show on a sear substantial amount of 
additional energy appearing ıhejet engines ofa large. 
aircraft orthe rocketexhaustofa large missile -willbe detected 


"The operation of this weapon is four-fold: (1) the scanning interferometer or 
eye" scans the grid squares, detects penetration, and tracks the rising 
missile. (2) A separate scalar EM interferometer (a howitzer) is controlled by а 
‘computer and fired through a separate scalar EM channel opened in the ordinary 
EM woodpecker carriers. (3) Two timed scalar pulses are fired so that they 
convergeandmectinthegridcellcontainingtherisingmissile Thisresultsir 
the sudden emergence of a violent EMP pulse throughout the missile and the 
surrounding vicinity. (4) Al missile and warhead electrical and electronic 
systems are instantly dudded and destroyed. In addition, fuels, propellants, and 


explosives of the missile are immediately ignited, explosively destroying the 
penetrating missile 


"That takes care of the missile target. (The same weapon, of course, can be used 
against airborne strategic bombers - including Stealth-type bombers. In fact, 
Gary Powers’ high flying aireraft was probably shot down in 1960 by a "jury- 
rigged" scalar EM howitzer using modified radars and timed scalar pulses to 
provide an aerial explosion and EMP.) 


The Woodpecker gridihowitzer weapon system can be placed over the ocean 
and used against cruise missiles, naval surface-to-air and susface-to-surface 
missiles, submarine-launched ballistic and cruise missiles, etc. Placed over a 
carrier task force, it can also take care of the aircraft launched by the carrier as 
fast as they are launched. It can also handily take care ofthe missiles launched 
by guided-missile cruisers of the accompanying task force. 


Now lets take a look at the command and fire control end of this weapon 
system, way back in the Soviet Union. 


SOVIET COMMAND 6 CONTROL CONCEPT 


Slide 066: So 


Command & Control Concept 


On this slide we show a postulated Soviet fire control system for the grid 
weapon 


Two or more operators sit at a control console, facing a giant display (screen) 
‘The display contains a grid, which represents the distant interference grid of the 
Woodpecker carriers (or scalar EM carriers, ifin the underground or underwater 
mode). A distant missile launched into the real interference grid overhead will 

cause a spot of light to appear in the appropriate grid square (cell) on the 
operators’ screen. The operators will trackthe displayed target, select firing 
mode and type of action, engage the target, and assess whether or not the distant 
target is killed or missed by the firing 


When a missile is launched in the distant area over which the Woodpecker grid 
has been placed, it quickly rises through one of the scanned grid cells on its 
upward journey. As it penetrates the се, additional energy is extracted (since 
part of the missiles exhaust energy is now extracted also). AL the screen in the 
Soviet Union, the addtional energy received rises above bias, causing а 
bloom" oe spot of light to appear on the sereen at the appropriate grid сей 
representation 


The disant operator has now detected the missile launch and its local 
places a marker over the target track and activates the computer, also " 
the type of firing or action to be performed. In tis case, let us say he wishes а 


"burst of energy to emerge inside the distant launched missile, and has activated. 
that mode of firing action. 


The computer computes the necessary parameters for another scalar 

lerferometer channel in the exothermic mode, and foc firing at ће location of 

the rising missile so that two scalar pulses will meet in the cell penetrated by the 

rising missile on the other side ofthe earth. As the channel is opened, the firing 

solution settled, and the interferometer howitzer readied, the computer activates 
icators on the console notifying the operator. When all is ready, a "ready-to- 
ight is lit on the console 


fir 


Upon receiving the command to fire and destroy the missile, the operator 
presses the fire button. The computer fires the activated scalar EM howitzer in 
the pulse mode. The operator continues to watch his sereen. 


When the pulses meet in the distant grid cell, a violent EMP suddenly arises in 
and throughout the missile and its surrounding vicinity. This explodes the 
missile propellants and warheads, destroying the target, 


Оп the distant sereen, a sudden drastic "blossoming" of the target results from 
the sudden extraction ofa great deal of additional energy by the scanning scalar 
interferometer. The operator thus knows he has made a "kill." 


Should for some reason the target be missed, additional energy will still be 
extracted by the scanning interferometer from the grid cellvicinity in which the 
EMP suddenly emerges. The distant operator will still sce а bloom on his scope, 
but not nearly so great as when the missile explodes. He thus knows that the 
EMP effect of the firing has occurred, but the target has been missed (he will see 
the bloom in its offset location as well). In that ease, the operator can quickly 
rk the EMP location, ВИ the switch, and the computer will automatically 

‘correct and fire again. 


At any rate, for a miss a large "sonic boom” or blast still results in the EMP 
emergence zone from sudden heating ofthe шг. These are precisely the type of 
booms that were associated with three NASA shuttle launches prior to the end of 
1985. These were actual testing of this weapon system, using the shuttle 
launches to provide а target, and delaying the burst some minutes so the shuttle 
would not actually be destroyed. On Nov. 26, 1985 a "marker beacon” (glowing 
bull of light) was also created over the site. This was probably to orient satellites 
and other detection systems. Some 12 minutes after that nighttime launch, а 
large blast occurred over the site, heard for hundreds of miles up and down the 
coast. Shortly after, the light suddenly moved away very rapidly - faster than a 
jet айстай. 


If many missiles are being launched, the operator marks them rapidly, one afler 
the other, and the howitzer fires burst after burst at them, decimating the 
launched missiles, one after the other. In this fashion most of the counterstrike 
missiles launched by the U.S. would be destroyed shortly after launch, greatly 
reducing the number of missles that make it to midcourse. 


converted into a sound wave 


However, apparently the loss of the shuttle launched on Jan. 28, 1986 was 
caused by the addition of a metal-softening pattem in the exothermic mode, in 
and around the booster, using the actual booster ionic flames as a receiver- 
amplifier. This led to the failure of one of the supports and the partial breakaway 
‘of the right booster. The booster rotated into the tank, causing damage and the 
resulting explosion when the venting main fuel hit the booster lame. 


By spread spectrum techniques and proper timing and phasing, one system of 
‘Woodpecker transmitters can set up multiple interference grids, in various parts 
‘of the world. The scanners and howitzers can operate in the appropriate zones, 
again by spread spectrum techniques and proper timing and phasing. 


а fact, the latest versions probably can operate in the "ordinary EM carrier 
(atmospheric) mode and the "scalar EM carrier” (underwater and in the earth) 
mode simultaneously - again by timed switching between EM and scalar EM. 
carriers, spread spectrum techniques, and timing and phasing of howitzers and 
Manners. 


Thus a single system can operate in the earth, underwater, and atmospheric 
modes. It can operate against the very wide range of different targets previously 
mentioned. It can do all this "simultaneously." from a real-time practical 
viewpoint. 
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LAUNCH PHASE REM SYSTEM (AKTI-SLBN) 


Slide 067: Launch Phase ABM System (Anti-SLBM) 
Here we show the operation of the system in the atmosphere over the ocean, to 
destroy sub-launched ballistic missiles such as Poseidon and Polaris. The system 
‘operation shown uses the normal EM Woodpecker carrier frequencies, with 
scalar components to establish the interference grid, and scalar channels for the 
scanners and howitzers, The grid can be set up by this method anywhere in the 
world 

As can be seen, during their early launch phase, this mode will take care of the 
missiles launched from underwater U.S., British, and French nuclear 
submarines. 

Remember, this is just one mode in which the system is operating. It can at the 
same time have other interference grids at other locations, and even in other 
modes, including underwater grids used against the submarines themselves, it 
can be engaging a multitude of targets ofa wide variety of types, essentially all 
simultaneously. 


Slide 068: Detecting & Marking Missile Launch 

Here we show the missiles launched from the underwater submarines, when just 
detected inthe atmosphere overthe ocean. Aseachrising missiles detected, an 

‘operator at the screen places a cursor (a "marker”) over the detected track spot 

‘on thescope, 


The computer quickly co 
yt 


putes the firing parameters and indicates when the 


system 


[By using additional scalar scanner frequencies in the multi-gigaHertz range and 
finescanning.theoperatorisabletoaccomplishnon-cooperativetarget 

identification, 

After the operator places a cursor over а target, the advanced system fine-seans 

and identifies it as hostile, then continues the track in automatic. 

When the operator presses the fire button for a designated target, the computer 


intiates fire by the appropriate scalar EM howitzer trough established grid 
scalarfiringehannels. 


DESTROYING THE LAUNCHED HISSILES 


Slide 069: Destroying the Launched Missiles 

On this slide we temporarily omit the interference grid and diagrammatically 
show the operation of the scalar EM howitzer. As shown, two pulses are fired so 
that they meet in the grid cell where the rising missile is located, A drastic EM. 
pulse suddenly emerges everywhere throughout the missile and its vicinity 
causing instant missile destruction. 


Of course, individual howitzers not in the Woodpecker carrier's scalar channel 

missiles in the purely scalar exothermic mode. Or they can 
esla globe" in the continuous mode, the small Tesla "ball of 
s or pulsed mode, ete 


can also fire at d 
utilize the large 
light" in the contin 


Also, continuous EM energy can be caused to emerge in a broader, "defocused" 
interference area causing electronic dudding of circuits in vehicles over a wider 
area. This is a very useful mode to use against mass attacks by many aircraft 
and/or many missiles at the same time. That is, the entire formation can be 
attacked in the "dud electronics" mode, and then followed up by more intense 
servicing of each individual hapless target. 


n 1960 Gary Powers was probably downed by a crude prototype scalar 
ned by modifying two ordinary radars. AV least 

the Soviets had previously been unable to down a penetrating U-2 with misiles 

they possessed. We know the scalar howitzers were in development, for 

Khrushchev had announced to the Presidium in January 1960 that a new 

fantastic weapon" was in development, A development prototype was probably 

used to down Powers aircraft 


SHIFT TO RETI-SUB MODE 


Slide 070: Shift to Anti-Sub Mode 
In the underwater mode portrayed on this slide, the Woodpecker transmitters 
have been switched to "scalar carriers" mode and the carrier beams transmitted 
through the ground and into the ocean underwater, (Remember 
potential thatdoes notcouple to charged particles orionswilluavel through the 
‘ocean, butaforcefieldvillnot 


Thus a giant scalar interference grid is now established underwater. Additional 
scalar beams in the weakly endothermic mode scan this grid. When a submarine 
enters ше grid, it substantially changes the potential in that cell, and the scanner 
picks thisup. The distant screen now displays the sub as a "track" of light in the 
appropriate grid square cell. The computer switches in Fine-seanning and non- 
cooperative target identification. It identifies the target as hostile and alerts the 
operator (by blinking the track and changing ts colortored, forexample). 


As before, the operator marks the target and enters the firing mode and type of 

action desired. Again, let us assume the "EMP burst" mode of destruction is to 
be used. The computer computes the firing parameters and readies the howitzer, 
When the commander gives the command to fire, the operator presses the firing 
button. The computer fires the howitzer. 


‘Two scalar pulses proceed through the howitzer scalar channel and meet in the 
submarine. Throughout the sub and its vicinity, a violent EMP is suddenly 

experienced, knocking out the electrical systems, electtonic equipment, and 

igniting propellants and explosives in the on-board misiles and armament. This 
explodes the submarine, missiles, andtorpedoesinstantly 


эз 


At the distant command console, the scanners detect the violent eruption of 
energy from the exploding submarine. It appears on the screen as a sudden 
strong blossoming of the track. The operator assesses that the target has been 
destroyed. He in target if one is present. 


Ifthe EMP is off-course and misses, the scanners still pick up a smaller 
blossoming in the offset location. The operator immediately knows he has 
missed the target. He marks the offset bloom, presses the switch for "Correct" 

and the computer makes the firing correction. When the operator again gets a 
Ready-to-Fire light illuminated, he presses the firing button and fires again at 
he target, this ime with corrections applied. 


Again, the same Woodpecker system - using timing, phasing, sealar/EM 
switching and spread-spectrum techniques - may be involved in several grids 
and many types of targets. When in a target-rich environment, the firing 
operators may be very busy indeed. 


Aswe shall later see, the same weapon system may also be firing in the "cold 
explosion" or pused endothermic mode, where intense bursts of instant and 
severe freezing are unleashed in the target zone. 


‘SHIFTING TO EARTHQUAKE MODE 


Slide 071 : Shifting to Earthquake Mode 
The uses ofthe complex grid, scanners, and scalar howitzers is lin 
human ingenuity and state-of: the-art of the technology developed 
By shining to the scalar-carrier mode and transiting in he surface layer ofthe 
ап, the interference zone can be established in a distant region ofthe earth, 
'bencaththeearih'ssurface. 
Suppose we establish a very small interference grid inthe earth atan around a 
distant fauk zone. Then by steadily depositing energy in the zone in the 
continous exothermic mode, the stressin the fault area is steadily and gradually 
increased. Eventually the plates oneach side ofthe fault will slip, anda "natural 
appearing earthquake” occurs. Ifbeenergyisdepositdslowlyandgenlly.a 
genler quake canusually be effected. Ithe energy is deposited fairly rapidly, a 
higher peak stress can usually be reached before the rocks slip, and a larger, 
moredestructiveearthquakeresults, 
Ву making a wider grid in the earth in a larger area, a strange Kind of earthquake 
‘can be induced, whether or not a fault zone exists in the area. By pouring energy 
Ош of alterate cells and extracting energy from the others, а "wave-like" 
‘buckling tensile and compressive stressis createdthroughoutthe zone. As his 
continues, the entire plate area will у to oscillate, moving and causing an 
anomalous sortof"rocking. flatearhquake” throughoutalargearea. 
Not too many days aflerthe destruction ofthe Challengeron January 28, 1986, 
such an anomalous "flat earthquake” occurred in the U.S.. nearthe Great Lakes, 


ted only by 


involving some 10 states. This was probably the subsequent testing of an 
‘additional weapons mode of the same Soviet scalar EM system that destroyed 
the shuttle 


SUPPRESSION ATTAC 


‘NARU'S (WITHOUT DEFERSES) 


Slide 072: Suppression Attack—MARVs (without defenses) 


Now to shift the emphasis a bit, and look at the impact on some "normal" 
strategiesystemsundeoncepts 


On this slide we show the basic idea of suppression attack against an 
ground based missile forceinfixed-site silos. Theattack usesmultiple 
maneuverablere-enry vehicles(MAR Vs)deliveredbyasinglecarriermissile, 
Which acts as a "bus." The bus ejects the MARVs at the appropriate time, and 
‘each ofthe MARVs heads toward its predesignated target, maneuvering as itre- 
enters the atmosphere and proceeds to the target. The maneuver makes 


‘conver lerceptofihe MAR Vbyconventionalanti-hlliticmissiles 
moredifficult 


Inthismanner.missilesilos withoutdefensesmay becaughtby surpriseand 
destroyed. 
The "bus" conceptactually multiliesthe numberoflargesasingle launched 


missile can attack, and the maneuvering ofthe MARV increases the difficulty of 
defendingthetargetareabyorthodox means. 


РЕГ DI LANCE 
ат 


Slide 073: Suppression Attack—MARVs (with defenses) 


Now suppose some of the scalar EM defenses we have discussed are added to 
the picture 


On this slide we show a similar missile field, defended by a Tesla dome and by 
multiple scalar howitzers 

The howitzers take the incoming buses under attack during the early midcourse 
phase, by means of very large spherical EMP globes. Many of the buses - and 

their entire payloads, including the nuclear warheads themselves - are dudded 

by these midcourse defenses. 


Servicing of dudded vehicles that have penetrated the globe now occurs farther 
along in midcourse. Each dud vehicle may be serviced, for example, with a 
Small globe in the continuous mode for an appreciable number of seconds. This 
‘causes vaporization or fusing of the physical structures of the vehicles. 


ing vehicles may also be serviced by medium-sized globe 
in the pulse mode. This assures dudding, and is especially useful for clearing 
away chaff and debris with smaller ballistic coefficients. It also is useful to 
further insure that the nuclear warheads themselves are totally dudded. 


‘An additional wrinkle is to place scalar signal patterns - that affect and 
transmute a nuclear warhead' radioactive nuclei - onto a continuous globe. In 
short, by the proper scalar signals it is possible to transmute plutonium and 
uranium into harmless elements, and it can be done at a distance. The 4th and 
Sth generation Soviet scalar EM technology is probably capable of doing this 


Reading circuit diagrams 

Before building a piece of electronic equipment, a 
constructor needs to know how to wire up the various 
components. This can be done with the help of a 
diagram showing how the components are joined. 
Electronic engineers have developed a ‘shorthand’ 
method of showing the various components and their 
joining wires. This is the circuir diagram. 


A circuit diagram is like a map. All the electronic 
components have symbols, and the connecting wires 
are shown as straight lines. The positions of the com- 
ponents on the circuit diagram do not normally corres- 
pond to their actual positions in the completed equip- 
ment. Sometimes a /ayou! diagram is also used to show 
where to position the components on a base board, 


Many symbols are used in circuit diagrams and we 
will learn them as we meet them in the course of our 
construction. To make construction easier we vill use 
both circuit and layout di 


Thisinsures that, not only are the nuclear warheads 

lectromagnetcally inert, but they are also muclearly inert and incapable of 
generaingnuclearexplosions, 

Sill another wrinkle - particularly useful against implosion-type weapons - is to 

utilize a scalar signal pattern that causes sudden generation of neutrons їп the 

active material (plutonium or uranium). This harmlessly explodes the nuclear 

warheads while they are far away from their intended targets and out in space. 

‘The burst mode is probably the most useful for this tactic. 


Note that, if desired, this same tactic - exploding the nuclear weapons 
themselves - can also be utilized in the Launch Phase ABM system grid against 
the missiles afier launch. This capability converts an adversary's intended 

lear attack against you loan actualatlackagainsthimsell! 

Also note that the adapted grid system in the surface ofthe earth can be used to 
explode the nuclear warheads in ICBMs while they are stillin the silos, orto 
explodenuclearwarheadsinstorage Intheunderwatermode,thenuclear 
warheads inthe Poseidon and Polaris missiles on-board the nuclear submarines 

can be exploded in а similar manner. In fact, the nuclear reactor used to furnish 
the power for the nuclear submarines can also be exploded or disabled in this 
manner, ascanland-basedandship-basedreactors. 

Again, thisactually umsanadversary'sown nuclear weapons against him. His 
‘own weapons canbe used to obliterate him, Without scalar defenses, possessing 
the capability of nuclear attack becomesaseriousdetriment! 

But back to our slide. Just in case something gets through this formidable 
defense somehow, the Tesla Shield (dome) provides the final reiteration that 
takes care of any residue "leakage." 


The sum total ofthese defenses fully justifies the 1968 Soviet stateme 
Military Strategy that the USSR has achieved a 100% defense, and the West has 


lin or ANCI 
m 


ITH HO DEFERSE [FIRST STRIKE) 


Slide 074: Response to Counterforce Strike with No Defenst 


Here we show the orthodox concept of response to a surprise counterforce 
nuclear strike when the surprised force has no defenses. 


A great percentage of the attacked missile silos are destroyed. The surprised side 
thus is able to mount only а limited strike in retaliation. Perhaps he is able to 
lunch some remaining silo-based missiles that escaped destruction. He is also 
able to launch missiles ftom any of his underwater nuclear submarines that 
escaped, Some of his strategie bombers may have escaped destruction on the 
ground or while airbome on station; these surviving bombers can be directed to 
proceed with strategic reprisal against the enen 


As can be appreciated, this entire concept is now totally obsoleted by the Soviet 
possession of scalar EM weapons. 


The "mutual assured destruction” capability - or MAD concept as it was so 
aptly named! - is no longer mutual, 


And for two reasons: (1) the Soviet surprise attack could destroy essentially all 
‘our Triad forces wherever they are, inthe first attack. (2) Even if a very small 
‘number of our strategie forces survive, the puny strike we could attempt to 
launch could be repeatedly decimated from launch to terminal phase. 


‘The restraint on the Soviets is not because of our Triad forces. The restraint is 
twofold: (1) a second nation has scalar EM weapons, and would undoubtedly 
nleash them upon the Soviet Union with great violence if such a massive 


World-wide destruction of U.S. forces occurred or was threatened (is it really 

"accidental" that six major Soviet missile ammunition storage sites mysteriously 
exploded within seven months?) (2) the closed-loop scalar radiation exchange 
system ofEarth-Sun could beinadvertently "tweaked" inthe Feedback loop. 

from Earth to Sun, so that a large solar scalar resonance was stimulated. In that 


ease the Sun could emit a mighty resonant "burp" that would simply wipe out all 
Ж on Earth in a fiery shower. 


"The "terror" in the "balance of error” between nations has just increased by 
‘many. manyordersofmagnitude 


‘Thebiblical prophecy that the Earth will be wiped out by "fire and bri 
from heaven” is very near fulfillment now. 


Put another way, the pucker factor -even on the Russians who may contemplate 
unleashing Armageddon -is higher than any Western strategic analyst has ever 
imagined, eveninhiswildestnightmares. 


Truly these weapons are "more frightening than the mind of man has imagined,’ 
asBrezhnevputitin 1975. 


‘The frightening scalar EM weapons can be used, but only very, very gingerly 
ndeed. Ifaslightmistakeismade everybody loses everything 


RESPONSE T0 COUNTERFORCE STRIKE - WITH DEFENSE 


Slide 075: Response to Counterforce Strike with Defense 
On this slide we show the impact of scalar defenses against an adversary who 
possesses only the orthodox nuclear weapons and delivery systems, and makes a 
‘first strike" by surprise against his opponent. 


In this case, the attacked opponent has scalar EM defenses. 


With just the midcourse and terminal scalar EM howitzer defenses, almost all of 
the attacking missiles and re-entry vehicles are destroyed. 


the 


Ifor some reason (such as to prevent triggering the sun and destroyin 
world inadvertenly!) the attacked adversary does not wish to attack strategically 
with scalar EM weapons, he may now launch a massive retaliatory strike on his 
opponent. 


And if that opponent has no ABM defenses, he's just bought the farm. 


What a funny coincidence! Long ago, we crazy Americans chose to put all our 
eggs in the offensive basket. That is, we thought the Soviets cannot dare to strike 
us because we will have enough surviving missiles to penetrate any orthodox 

defense and destroy them in return. They would also have the same "mutual 

assured destructon (MAD)" capability, of course! 


The MAD concept was aptly acronymmed - it was an insane idea from its 
inception. That is, the Soviets were not supposed to defend their cities and 
populace, and neither were we. That way, You see, we could destroy their 


citizenry at will, and they could destroy ours at will. We deliberately agreed to 
that, thinking - in our insanity - that the Soviets agreed also. 


Ofcourse the Soviets weren't playing the same lunatic’ game at all. They 
simply fed our own garbage back to us, and we importantly thought we were 
negotiating something. Unknown to us, they were secretly building and 
deploying scalar EM defenses even then, Since we didn't know of any other 
defense, we assumed the Soviets could not defend their citizenry with ABMs 
any better than we could defend ours with ABMs. So we blithely scrapped our 
‘ABMs, 


"The high government officials of the United States of America grossly violated 
‘our constitution and their sworn oaths of office. Our constitution specifically 
charges the government of the United States to defend the people of the United 
‘States, That means our officials re specifically charged with defending our 
people. Yet they deliberately agreed not to do so, and they deliberately 
Sacrificed us in advance. 


Theycommitted reason of the highest kind, by deliberately surrender 
‘wal destruct 


usto 


"The constitution doesn't charge the government with surrendering our citizens to 
‘destruction underany circumstances, charges the government with defending 
їз against destruction. 
Ronald Reagan is the first U.S. president in some time to see through the MAD. 
‘concept. Atleast he stands forthrightly for defense. Горина shame thatthe 
government and scientific leaders under him arent aware of the Soviet scalar 
weapon developments, so they could brief himon these startling developments. 


Be sureyou understand what the government leaders before Reagan have been 
Saving. For years, our official policy has effectively saidto the Russians: "We 
will allow each side a token defense only. We deliberately will not defend 
‘ourselves, so thal anytime you decide to strike us you can destroy us, In ret 
however, we do not think you will want to strike us, for we believe that - before 
we become ashes from that strike- we ean getenough away at you, to destroy 
you as well. OF course we believe you are in the same sort of boat, 


Then we said, "There! That's settled! What a relief! Nobody can strike anyb 
anymore, Now can we talk about partial disarmament and on-site inspection: 
“The Sovietsjust kepttheirastonished amusementto themselves and kept 
building salar defenses (and scalar offenses as well!) Their deception plan 
called forimbedding the scalar EM weapons in ordinary systems when possible, 
and hiding the scalar EM weapons tests in ordinary weapons tests when 
possible. OF course they had to be adamant in their opposition to on-site 
Inspection; after all, even Western scientists, if allowed on site with the dual- 
mode weapons, might suspect something was different and possibly things were 


"The Soviet deception has worked like a charm. The U.S. MADmen who created 
and implemented the MAD doctrine have succeeded in prejudicing two 
generations of academicians and elected U.S. leaders against the need for 
effective defense, A vast wasteland of inane paper studies - learnedly deals 

tactics, leakage, force and counterforce, radar blackout, 
warfare, etc. etc. - has been chumed out by our military, industrial, 
and university "think tanks” to clog the minds, efforts, and literature of our 
defense and governmental establishments 


Ош homeland has no effective ABM defen 
айтай oF subsonic cruise missiles). 


(and very little defense against 


Our field army has no effective ABM defense (or ай defense). Our naval forces 
have no effective ABM defense (although they are better defended against air 
attack than the field army). Yet ballistic missiles - and to some extent cruise 
missiles - have supposedly been our greatest threat for decades, followed 
closely by the secondary threat of massed aircra attack, 


A cynic might take the stand that, if our Defense Department hasn't been 
allowed to defend us (with deployed weapon systems, not by "paper studies") 
against what we ourselves have proclaimed is our biggest threat, then why is it 
called the Defense Department? Why not call it the No-defense Depart 


Understand, a great many fine, hard-working people in DoD have certainly tried 
to get adequate defenses developed and deployed. The sheer weight of the 
bureaucracy and its mind-numbing entanglements has prevented it. 


But its even worse, Our bureaucrats - both in government and iı 
‘organized science” - have been so caught up in the "Russians are really just 
ignorant peasants” syndrome und the “not-invented-here” (МІН) syndrome that 
they've not recognized the greatest scientific and technical breakthrough in 
history. Such a breakthrough - far greater in importance that the nuclear bomb 
has been made, developed, and deployed by the Soviet Union, ай in secrecy and 
behind the smokescreen of a masterful deception plan. 


‘We've totally missed the most incredible "secret superweapons" development 
program of all times, and the worldwide testing of the weapons themselves. 


Hiroshima and Nagasaki should serve as object lessons in the price of ignorance 
‘of such technological breakthroughs. 


History does repeat itself. But this time is not we Americans who got the gowl 
new süperweapon first 


CLEAR COMMUNICATIONS. 


Slide 076: Clear Communications 

Now let us rapidly give some unique capabilities that one can do with scalar EM 

in smaller things. Not only can scalar EM weapons be used in the big "continent 
weapons, but they can also be used for a variety of smaller 


defensetasks. 


For example, one can establish a zero reference anywhere one wishes 
‘ordinary carrier, Inside that zero, one can establish as many independent 
"carvers" as one wishes, and hide them completely from ordinary detectors. 


The vay todo that is easy. Take as complex a signal as you wish, Subtract it 
from zero. That gives a "complement" which, when summed with the original 
signal, will produce the zero. Then only a scalar detector can go inside the zero 
and pullout the individual components, 


So take acarier wave, Lethe enemy jamit completely, with gobs of power. 


Your scalar communication channel stays serenely there, calm and unjammed. 
Theenemythinksyoutejammedandcan communicate. Meanwhile you 
‘continuetocommunicatejustfin 


Or be real smart. Take one of those components inside the first zero. Pick a zero 
referenceinsideit Hidestill more carrier components insidethesecondzer0, 
Do this as many times as you wish. 


You сап put all the telephone calls in the United States of America on one 
carrier. And you can keep them clear, right through total jammin 


Slide 077: Unique Communications 


But tha’ still not all, 


You can also communicate with your submarines underwater, High data rate. 
Chat away as you wish. You can seramble, frequency hop, encrypt, the works. 


They can also communicate back to you. 


Remember. EM force fields of any appreciable frequency won't travel through 
the water. Natural EM potentials grab charged particles and ions, so they wont 
travel through the ocean either. But artificial potentials don't grab onto charged 
particles or ions, and they will go through the ocean quite nicely 


Everything - aircraft, ships, shore installations, submarines, etc. - can 
communicate like gangbusters if they possess scalar EM technology. 


In fact, you can even build scalar EM underwater radar if you wish. 


The airborne scalar EM radar can see under the ocean wi 
perhaps as well as a conventional side-look 


a little adjustment 
i radar sees distant targets today, 


"The airborne scalar EM radar can detect and track the underwater submarine 
while tooling along. 


сап then destroy the sub, by using a litle 
ılerferometry. And i's even possible to do scalar interferometry with a 
transmitter! How, is proprietary to а friend. 


1а fact, you can even use your enemy's jamming transmission as a 
Which to establish your scalar EM channels. You can use these scalar channels 
Inthe "weakly endothermic mode" to locate his transmitter and "lock-in" on it 
‘You can "walk" the lock-in right past his encryption function to the "clear 


Лари, and receive and record that in the clear АШ this from a distance 


You can then destroy his equipment if you wish, orjust continue to monitor hir 
inthe clear if its important to do so. Perhaps now we can understand what the 

decades-long weak microwave radiation of the U.S. Embassy in Moscow is all 
about. Or why the Soviets are building а nice new Embassy, bristling with 
antennas on the high ground in Washington, D.C. 


HIE ДИ ДЕШЕ 


Slide 078: Mine Countermeasures—Orthodox System 
Take something like mine countermeasures, for example. Finding and 
destroying mines - particularly those placed on the bottom in relatively shallow 
areas such as ports and rivers - isa really tough problem. 

Presently its often done as portrayed on this slide. 

Here a minehunter ship uses an underwater sonar to locate the mine, or what 
resembles a mine. Then it directs a submersible robot vehicle to proceed over to 
the object and examine it with an underwater television camera, If i's a 

the submersible places a remotely operated charge beside it, then chugs away 
When it reaches a safe distance away, the charge is exploded, causing the mine 
to detonate 


А very painful process. Very time consuming, and very difficult. 


CIRCUIT DIAGRAM. 


LAYOUT DIAGRAM 


Slide 079: Mine Countermeasures—Scalar EM Systems 
Now try the same thing while usin 


scalar EM underwater systems. The scalar 
ЕМ acquisition system is really а sophisticated scalar radar, It scans a large area 
rapidly, locating moored mines, bottom-planted mines, and drifting min 


The acquisition system is also а scanned "underwater eye.” The operator in the 
surface vessel can tell whether or not its a mine he's located, 


Once the target mine is detected, a computer computes the firing parameters for 
а scalar interferometry pulse to hit it and destroy it. The operator fires the pulse, 
destroying the mine. 


The same system that detects the mine at a distance identifies and destroys it at a 
distance.In this way large areas can be quickly scanned and swept clean of 


If a suspicious object is detected and one is still not quite sure it's a mine, shoot 
it anyway! IF its a mine, it explodes. IFits just a rock, nothing happens. So the 
samesystemcando”diseriminationbyfire. 
The same system is useful to destroy midget submarines, bottom crawlers, ete. 
I can also wipe out whole arrays of underwater sensors by electromagnetically 


I can take on a sub ifit has to! Here it would just gently kindle EM energy 
inside the sub's controls, causing it to lose control of all its systems. The sub 


would then sink to crush depth and implode. The scalar EM mine sweeping 
system could, of course, simply "blow" the sub, but might itself get caught in 
the resulting explosion 


ALAR ANTI- PERSONNEL WERPOH 


Slide 080: Scalar Anti-Personnel Weapon 
From a military viewpoint, these scalar EM weapons are really quite all-around 
weapons. 
For example, they are very lethal against personnel. 
Set in the "high intensity pulse mode," one blast and а person's nervous system 
is destroyed instantly. Total, instantaneous death results. One cun blast away at 
entire groups of infuntrymen, for example. rs the peak power that's important, 
not the average power. So the weapon doesn't require too much battery power. 


Set on a lower intensity pulse mode, one zap can simply knock out a person, 
renderinghiminstanlly unconscious. 


Quite useful if one needs prisoners to interrogate. Also very silent, which is 


useful in operations employing stealth and surprise. 


ЕП 


Кош 


‘Slide 081: Afghanistan 


The Soviets are employing just such a scalar “death ray" weapon in 
Afghanistan, apparently in the noses of some of their HIND helicopters. 

‘These choppers usually fire gas rockets to camouflage the testing of the tactical 
scalar death ray. For example, they may fire rockets filled with nerve gas, and 
some persons will die convulsively from the chemical. 

Those hit by the scalar EM weapon, however, have a most peculiar death mode, 
Death comes instantly and totally. There is no convulsion, no response. The 
entire nervous system is destroyed instantly. Every living cell in the body is 
killed instantly, including all bacteria, germs, ete 


A body hit with this thing falls like а limp rag and lies where it falls. It doesn't 
decay in even 30-45 days. In a macabre fashion, its been reduced to somel 
like food irradiated with nuclear radiation; everything is killed, so the material is 
preserved for an extended period before any decay can set in. 


Western military authorities have speculated that this strange death is due to 
some sort of eery new gas. 


However, even with the most virulent gus, some seconds are required for a body 
to die, And while i's dying it goes into convulsions. Violent convulsions. 


‘This eery, instant death that leaves a non-decaying corpse is not due to a gun, 
"This is the signature of a high-powered pulse Kill using a scalar EM. weapon 


‘The associated gas rockets are the disguise used to fol our intelligence analysts. 
Theyre just part of the Sovi 


deception plan. 
ADDITIONAL NOTES AND REFERENCES 
15. For details of the see Yossef 


Bodansky. "Soviets testing chemical agents in Afghanistan,” Jane's Defence 
Weekly, ТОЗ), Apr. 7, 1984, p. 508 


SCALAR АНТІ-ТЕНК ШЕРОН 


‘Slide 082: Scalar Anti-Tank Weapon 


‘Such weapons are also effective against armored vehicles, for example 


nounted on vehicles, mounted in helicopters, 


They are truly all-purpose weapons. 


An infantryman with a bazooka-sized scalar EM pulse weapon can easily knock 
ош a tank with one shot. The armor has no effect scalar EM goes right through 
‘conductive shielding and Faraday cages. 


And with the same weapon he can knock out another tank, and another, and 
another. 


RITI-RIRCRRFT ШЕЕ 


Slide 083: Scalar Anti-Aircraft Weapon 
And, if a helicopter or a fixed-wing aircraft attacks him, he can bring 
weapontobearonit 


Не can knock down a chopper or ajet. With one shot 


Andanother. And another. 


Also its a line-of-sight weapon, He doesn't have to compute lead angle and all 
that jazz. Just aim, get the target in bis sights, and pull the t 


ШЕЛ 


Slide 084: Scalar Anti-Aircraft Weapon 
Another neat triek you can do with scalar EM is make an aircraft invisible to 
ordinary radar. 


Just use multiple transmitters on the airplane to establish a spherical interference 


shell, in the bandwidth of the threatening radar, around the aircraft. 


When the signal pulse (or conti 
the "energy bottle” in the shell, it 
and partially absorbed, 


i retum pulse or retum 


Radars don't track aircraft; they track the reflection of their own signal bouncing 


(ff aircraft. No reflected signal, no aireraft - as far as а radar is concerned. 


То shield against а passive radar (one which tracks emissions fro 
just detect and complement your own emissi 
"e spectrum of interest. 


the айстай). 
so that "near zeroes” result In. 


Or do both, to protect against both. 


Its even possible to cool the exhaust and heated surfaces of the aircraft by a 
scalar EM adaptation of electrostatic cooling. Theoretically its even possible to 
cause the aircraft to "disappear" optically. Takes a bit of doing, but its possible 
The basic scheme here is that, when a photon hits the target fom a give 
direction, i's absorbed totally, and a corresponding or "matching" photon is 


emitted from the opposite side in the same direction the original photon was 
going. In that fashion, the light emitted from the target from one directi 
то have "passed through it” from the other direction 


Since that's what empty space does, then what a distant observer sees is "empty 
space,” so far as he can tell 


E 


AN EFFECTIVE PENETRATION RID (CH AGAINST ACOH E TRACKING) 


E 
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Slide 085: An Effective Penetration Aid 


Or course you can do the same thing for re-entry vehicles. 


Use so 
сапу the extra transmitters necessary for scalar 


ıultiple antennas on a vehicle. Or better yet, use satellite RV's to 
leferometry, 


Deploy the interferometer RV's and activate the scalar EM transmitters. Place an 
energy bottle Fourier expansion interference shell around the ensemble in the 
bandwidth of interest. 


Radars in that bandwidth now will be unable to detect the incoming ensemble. If 
nothing detects the threat, nothing is going to shoot at it or react to it 


also be used on a bus vehicle during midcourse, for example. 


UNIQUE CAPABILITIES: ATH: 


> 


"dii > 


Slide 086: Unique Capabilities: ATWAD/AARTY 


But the uniqueness of scalar EM devices and weapons doe: 


end there. 
‘You can hit lots of other threats that are presently difficult or impossible to 

effectivelyhandle. 

For example, on the tactical battlefield, the same scalar EM radar interferometer 

system can defend against tactical missiles (ATM role), aircraft (AD role), 

cruise missiles (ACM role), and even artillery and mortar shells (AARTY role). 


How the devil, you might ask, can it defend against artillery and mortar shells? 


ple. Sweep the artillery or mortar barrage with closely spaced pulses. Sorta 
like а machinegun. Or more like a phased-array radar. 


If the peak power in the sweeping pulses is sufficient, the explosives are sparked 
and detonated. Fuses are destroyed. 


Soevenmortar andartilleryroundscani 
providi 


e destroyed, by thesamesystem. 
air defense and anti-tactical missile de 


Al) 


Slide 087: Unique Capabilities 


That's still not all. 


An incredible number of differ 
E 


types of targets can be attacked with scalar 


weapons. 
For example, aircraft equipped with scalar EM weapons can attack targets such 
эз loaded artillery pieces. The round in the chamber explodes, destroyin 
weapon. 


H can also attack nearby stored ammunition. Again, the high explosive in the 
ammunition explodes, destroying the store. 


Even underground missiles can be attacked. The scalar pulse will 
through the overhead cover and dud the electronics, including the nuclear 
warhead. It will also detonate the HE in the warhead and detonate the fuels and 
propellants. 


А great variety of other targets can also be attacked, as we shall see. 


ТАЕ CAPABILITIES: 


Slide 088: Unique Capabilities 

For example, suppose one attacks a tank 

Withscalar EM pulse, the personnel die instantly, Total personnel Kill is 
achieved. 


А electronic systems of the tank are dudded. Total systems Kill is achieved. 


"The ammunition in the tank explodes. Total kill is achieved. 
"The fuel explodes. This is another total kill mechanism. 


‘That tank has been Killed totally, by a variety of mechanisms, all 
simultaneously. 


‘That’ а КАЯ in any analysts book. 
And don't worry about retrieval and repair. That tank is finished permanently 
Even the most modem tank is just as vulnerable as the most obsolete. 


ПШ CAPABILITIES 


Slide 089: Unique Capabilities 
Suppose one attacks a fighter-bomber aircraft. 


Again, the kill is catastrophic from multiple simultaneous Kill mechanisms. 


"The pilot and crew die instantly. Total destruction of their п 


vous systems 
‘The electrical systems are dudded. 

"The electronics in all avionics and ordnance is dudded. 

‘The fuel explodes. 

НЕ in on-board or out-bourd ordnance explodes 


‘The jet engine flames out if the pulse is powerful enough. 


‘That айсай is 
And its po 


Even the most modem aireraft is just as vulnerable as the most obsolete. 


‘hed. Permanently 


ind-shoot, line-of-sight. 


UNIQUE CAPABILITIES: PEMETRATE SHIELDING 


The scalar pulse (or continuous wave) can go anywhere gravity 


t penetrates the steel hull of tanks and armored vehicles. 
Itpenetratesundergroundsheltersandbunkers, 
I penetrates pillboxes and fortificatio 


Foxholes are no protection. Just shootthrough the earth into them. 


There is nolongerany placetohide. 


MULTI-PURPOSE WEAPONRY 


Slide 091 : Multi-Purpose Weaponry 


These scalar EM weapons are all-purpose. Things such as ammunition dumps, 
radar systems, radios and communication gear, communications centers, 


gasoline dumps, etc. can easily be destroyed, 


Not only that, but the weapons can be swept, 


is and area 


You can hit both point targ 


MULTI-PURPOSE WEAPONRY 


Slide092: Multi-Purpose Weaponry 


Look at what a weapon a helicopter becomes. 


The same vehicle, equipped with scalar ЕМ weapons, can engage 
and destroy jet aircraft, other helicopters, cruise missiles, personnel, and 
armored vehicles. 


ї can alsobit all the other targets we've been talking about. Any vehicle 
‘equipped with scalar EM weapons becomes a formidable destroyer on the 
battlefield. 


And "reconnaissance by fire" takes on a particularly lethal meaning. 


Forexample,dontworryabouttheenemyincoverandconcealment,orhighly 
camouflaged. 


Don't worry aboutdecoy' ordummy positions. 


Just sweep the aren with scalar EM fire. The actual targets will be discriminated 
by йе and destroyed. 


MULTI-PURPOSE WEAPONRY 


А single aircraft can sink an aircraft carrier or destroy a battle cruiser from аби. 


It can also destroy aircraft, ground installations, artillery, personnel, nuclear 
weapons storage sites, tanks, vehicles, fuels, and combustibles. 


UHIQUE CAPABILITIES: HEAT EXTRACTION 


Slide 094: Unique Capabilities: Heat Extraction 
Or one can get truly exotic. 


To prevent destroying equipment and installations, the endothermic mode can be 
utilized. 


Cold explosions can be used to freeze tanks, personnel, and equipment. 
"The equipment and tanks thaw ош. 


"The personnel thaw out too, but they are dead when they do. Heaters and arctic 
clothing ше no protect 


le 095: Unique Capabilities: Cold Explosions 
For example, suppose three cold explosions, each 50 miles in diameter, are 
placed upon the frontline strength of NATO. 

In seconds there is no longer any "front line strength” of NATO. Every living 
thing is frozen into a block of ice. 


A few more ofthese things placed on selected rear area installations, and the 
battle is over before it gets started, Say in about one minute flat! 
Suppose NATO is quickly defeated - say in two days. And then the Russians 


offer us a "Dunkirk." They agree to allow us to evacuate the beaten remnant of 
ош forces. 


Are we going to evoke а strategie nuclear exchange, or are we effectively 

"decoupled" from Europe? Particularly if the Soviets also offer sweeping 

accommodations to the Europeans, and they accept? If we punch the strategic 
(MAD doctrine and all that, 


button, we guarantee our own absolute destruct 
old chap!) 


Whether or not we could do anything to the Russians is а matter of con 


For a demonstration, they could even 
and destroy them over our heads shortly after Iaun 


ite us to launch a couple of mi 


‘And they could take out a few submarines under the ocean, just to make it 


believable 


BUILDING A DIY VIDEO TRANSMITTER 


WHAT YOU NEED 
- Blank PCB Copper Plate (jameco.com part #169279) 
- Capacitors: 2x 0.1uf 
1x 100u 
2x 6-70pf Variable Caps (jameco.com part #32855) 
2TkOhm 
10kOh 
= Transistor-MPSA18 (jameco.com part #210681) 
- 1k potentiometer 
- Small amount (~4") of magnet wire 24 AWG or close (jameco.com part #2098419) 
- Sand paper 
- Stranded hookup wire 
- Hacksaw or dremel tool 
-Headphones with 1/8" plug (from iPod or МРЗ player) 
= Hot glue or super glue 
- Soldering Iron 
- CRT "tube" TV with an antenna (the transmitter won't transmit to newer flat screen TV's) 


- Resistors 


INTRODUCTION 

This micro video transmitter was designed by the DIY radio and micro TV artist Tetsuo Kogawa. His 
website (http://anarchy.translocal jp/) is full of great info on DIY radio, and all credit for this circuit goes 
to him.The transmitter can be used to transmit a relatively clear video signal or abstract visualizations, 
depending on the desired output. It will usually function at a distance of about 20 feet. If you have any 
previous experience with electronics or circuit building, you will notice that this method of building is 
different. The circuit is constructed on top of a copper “ground plate" which is common in radio applica- 
tions. This tutorial uses step-by-step sketches and photos created based on Tetsuo Kogawa's design. 
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And destroy some SAC bombers that are orbiting on station. 
Or take ош a U.S. Naval Task Force, with a nuclear carrier, as a demonstration 
‘at they mean business. 

Would a sane President go ahead and destroy us, or accept the Soviets "Monroe 


Doctrine" and an “armistice”? 


Ifthe Soviets thought he was seriously contemplating ordering a nuclear strike, 
they could immediately destroy all our nuclear armaments where they sit. Our 
‘own weapons would obliterate us! 


iier the Soviet Union had demonstrated its absolute 


What would Congress do - 
power, offered a Dunkirk and armistice, and threatened our total destruction if 
we "reached for the holster." so to speak - when й realized the President might 
actually be contemplating evoking assured national suicide? 


What would you do if you were a Congressman? If you were the President? 


THE TRARSHITTER IS THE MAJOR WEAPON 


Slide 096: The Transmitter is the Major Weapon 
As shown on this slide, with scalar EM the transmitter becomes the major 
‘weapon on the battlefield. 


Almost every type of target of any importance can be easily and effectively 
attacked and destroyed or nullified by scalar EM weapons. 


‘Small wonder the Soviets do not discard their thousands of "old" radars! 


How effective do you suppose some of their "old" transmitters on their "old 


What chance do you think SAC bombers would have 
radar-directed gun sites and "obsolete" ай defense missile sites? 


against thousands of "od 


Could it be that even something like the old SA-1 could be startlingly effective? 


EI 


mae] 


Slide 097: Star Wars—The Final Frontier? 


Ви what of our advanced concepts, such as the strategic defense 


Here we show some ofthe expensive and complex components of that powerful 


system. 
We have ground-based radars, endoatmospheri interceptors, exoatmospherie 
interceptors, airborne sensors, space-based sensors, chemically propelled 
interceptors, electromagneticrilguns particle beam weapons highen 
lasers, ete. ай tied together by a massive command and control system. This 
ussive, expensive system is designed to detect and destroy missiles, including. 
ICBMs, IRBMs, cruise 
The systemdetects the 
"heterminalphase 
Massive systems. Electromagnetic marvels. Nuclear-pumped lasers of 
staggering power. Perhaps even x-ray and gamma ray lasers, Directed energy. 
RF weapons. Stupendous railguns. Sensors everywhere. Giant webs of 
maior Banks ol computers and control systems. 


‘And itstotally vulnerable to scalar EM interferometer weapons. Giant scalar 
EMradars" can simply sweep throughall hat likeaseythethroughstanding 
hay 


As it stands, its obsolete before its design is even finished, 


Its obsolete to Soviet scalar EM weapons that are already deployed and 
operationally tested in place? 


Without scalar EM weapons and defenses, all our present weapons and concepts 
are deadly vulnerable. 


"The war is over before it hardly gets started. I's not a war: its more like a clay 
pigeon shoot. 


Understand, if orthodox science was all the Russians possessed, the Strategic 
Defense Initiative would be the way to go. 


[But they do possess something else, and presently they have all the trump cards 
in the deck. 


COMPARISON OF EN CONCEPTS. 


ca NEAR CARED GEREK 
DU EES HEE 


Slide 098: Comparison of EM Concepts (Chart) 
On this slide and the three that follow, we show a comparison of some of the 


major characteristics of the three kinds of electromagnetics. 


Wecompare the classical, the quantum mechanical, and the scalar EM 
(electrogravitaional) views of electromagnetics, 


Notice the differences between the three in regards о vacuum spacetime, virtual 
substructure, force, whether or not force exists in vacuum, the effect of zero 
force fields, potentials, and what is to be regarded as causative agents. 


fet or Lance 


COMPARISON OF EM CONCEPTS 


unicus 


Slide 099: Comparison of EM Concepts (Chart) 


Now note the differing views of charge conservation, 


tion at а distance, scalar 


resonance, and whether inertia, gravity, and mass are electrical. 


‘COMPARISON OF EM CONCEPTS. 


Slide 100: Comparison of EM Concepts (Chart) 
Continuing, note the differences in the views of charge, what relativistic effets 
are due to, whether or not one has hidden variables and whether they are 

enginetrable, how vector theory is applied to electromagnetics, the nature ofthe 
EM wave in vacuum, and conservation of energy/mass 


< AHARONOV-BOHM EFFECT 
= wan 
ө MESOSCONC SCALE (CTMETERS) 
ıo NETO MACROSCOPIC CERE. 
POTENTIAL WEAPON IMPCATINS 
ım PROBABLE SOVIET WEAPOMLAION| 


+тов ADDITIONAL ORDERS OF MAGNITUDE 
NEEDED 


Slide 101: Summary (1) 
Now we examine the three views for whether or not electro-gravitational waves 
exist and what they interact wit, the number of required spacetime dimensions 
the type of geometry, the nature ofa zero-summed EM vector, local and distant 
relativity aspects, and whether or not the probability states propagated by the 
Schroedinger equatio 


As can be seen from the last four slides, the three views are quite different, and 
the scalar EM view is drastically different. 


SUNI 


+ AHARONOV-BOHM EFFECT 
О 
» MESOSCOPIC SCALE (TET 
to MACROSCOPIC CORERENE 
» POTENTIAL НРУ IMPLICATIONS 
1 PROBABLE soviet WEAPONIZATON 


=6 108 ADDITIONAL ORDERS OF MAGNITUDE 
NEEDED 


Slide 102: Summary (1) 
Tn summary, we can now state unequivocally that the Aharonov-Bohm effect 
has been conclusively proven, atleast forthe mesoscopic scale over afew 
thousand Angstroms, and possibly over a few centimeters. 
But inthese experimental proofs: the "natural type of potential has been used, 
it is basically incoherent in its substructure, dooming the effet to stay small 
By utilizing macroscopic EM force fields and waves to zero-sum and comprise 
artificial potentials, the coherence can be maintained over a macroscopic 
distance - even for hundreds of thousands of kilometers. 
“The weapons implications-only some of which we have set forth inthis treatise 
- are mindboggling. 


E 


^ZERO-VECTOR (SCALAR) EM SYSTEMS 
sau WARS 
а revmo ri raum 


~ DETECTORS 
"INTIAL DETECTORS DEVELOPED 
ıa NEED IMPROVED DETECTORS 


“INTIAL THEORY BEGUN 
= PRELIMINARY EXPERIMENTS SUPPORT 


Slide 103: Summary (2) 


Zero-vector (scalar) EM systems are the key to scalar EM waves, which are 
actually waves. 

Scalar wave detectors nave been developed and a 
improvement is needed. This develops 


e being improved. Further 
is limited only by funds, 


The initial theory has been begun. More work is needed. Ag 
development is limited only by funds. 


jin, this 


Preliminary experiments support the scalar EM concepts. 
Equipment can be designed and made to work electro-gravitationally. 
And it has been. 


BUILDING THE TRANSMITTER 
1. PREPARING THE COPPER PLATE 


= Take the bare copper plate and cut off 1inch of material using a dremel tool or hacksaw. 
= Use this material to cut out 6 square % in. x % in. pieces. 
-Arrange the 6 pieces on the larger copper plate as shown in the image below... 


super glue lo bottom of 


"*NOTE** Be sure to arrange them so that all the component leads will be able to reach the 
squares. Look ahead to see what components will go where so you know exactly how to space 
them. 


- Once you have them arranged, put a dab of hot or super glue on the bottom of each square and 
slick them in place on the copper plate. 
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“INTERFERENCE PHENOMENA ARE KEY 
а AON AT A DISTANCE 
= DOTKERMNCMODE 
= EADOTACRMIC MODE 
зо FOURIER DPARE NS (TRUNCATED) 
+ EFFECTS мон NUCLEUS. 
~ NOT ENERGY TRANSMISSION THROUGH 
SPACE 


Slide 104: Summary (3) 
Interference phenomena are key 


One cangetaction ata distance even over hundreds ofthousands of 
kilometers. 


‘One can engineer gravitational and inertial effects 


One can engineer the nucleus, including transmute it, easily and cheaply. One 
‘couldcleanupallthenuclear wastes. 


Electromagnetic energy can be produced at a distant target, or extracted from a 
distant target. 


"This is is not energy transmission through space in the form of EM force fields. 
Instead, it is transmission through spacetime in the form of electrogravitational 
potentials. 


‘Conventional EMshieldingisinefTectiveagainstscalasEM, 


< MOST SYSTEMS ARE VULNERABLE 
нас ва OF FENG MARA) 


^ spec ars HRS AY 
АНА 
sss 
азии 


Almost every weapon system we presently have - or are developing - is totally 
vulnerable to scalar EM weaponry 


‘This includes personnel, electronics (including fuzing and warhead), explosives, 
propellants, fuels, ordnance, ships, 

submarines, torpedoes, айстай, helicopters, missiles, drones, rockets, tanks, 
armored vehicles, weapons carriers, self-propelled and towed artillery. 
communications, satellites, radars, command and control, directed energy 
weapon systems, surveillance and sensor systems, mines, artillery rounds and 
ammunition, nuclear warheads, ete. 


We are in dire straits. We need a "Manhattan Project” of the highest priority. 
Now! 


"The Soviets have already had the equivalent of seve 
Project in this area. 


or eight Manhattan 


SOVIET DEFENSE AGAINST MISSILES 


"In our country the problem of eliminating 
rockets in flight has been successfully solved 
by Soviet science and technology. 


itis interesting to note that the problem 
of anti-missile defense is far from being solved. 
in the West” 


зивот 
ura star 
тияр EDN, 1965 


Slide 106: Soviet Defense Against Missiles 


Here is a significant statement by Sokolovskiy, contained in Military Strateg 
3rd edition, 1968. 


‘Thisis not propaganda. The Soviets really do have an effective missile defense. 
Wedo not. AL the present rate we're 
2000 - if we live that long. 


ШШ PORS 


ISE BY USING SECRET WE 


Each side secretly develops new means of warfare 
in order to employ them unexpectedly. History knows 
талу examples how the employment of a new 
‘weapon Initially gave considerable success because 
the enemy, caught unawares and not knowing the 
bat capabilities of this weapon, was for some. 
je Incapable of effective counteraction.” 


Ta ASI PRIMUS OF OPERITONAL 
ART a UCTS 


lide 107: Surprise by Using Secret Weapons 
‘The Soviets took to heart the lesson of our secret development of the atomic 
bomb. Thrust suddenly upon a fanatical nation, the atomic bomb brought the 
empire of Japan to its knees. 

Other lesser examples - such as the impact of the German У-1 and V-2 missiles 
and jet fighter - also were not lost on the Soviets. 


IR DUESK T WANT THE U.S. ОКНО 


“oF particolar importance is basie research aimed at 
discovering stil unknown attributes of matter, 
phenomena, and the laws of nature, and developing 
new methods for thelr study and use to reinforce 
‘the state's defense capability.” 


cones: 

FORTIN OF ABOOK BY MARSHAL GRECHKO 

= DELETED FROM ENGLISH TRANSLATION, BY Sac 
QUEST OF HESS 


Slide 108: Something Russia Doesn't Want the US. to Know 
But Marshall Grechko said it even plainer. 

He made it clear that the Soviet Union has actively searched for great technical 
breakthrough areas, particularly in discovering new laws of nature, unknown. 
attributes of mater, and new phenomena, and developi 


ion formally requested the U.S. State 
ish translation that portion of his book. 


He made it so clear that the Soviet 
Departmento have deleted from its. Er 


"That is a positive signature that the statement is exceedingly sensitive to the 
Soviets. In other words, its a real tipo. 
that section 


So of course the State Department leaned on the publisher and ре 
eliminated. 
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1. Nikola Tesla, "The Problem of Increasing Human Energy," Century magazine, June 1900, p. 208- 
209. In this article Tesla spoke of using standing waves to produce distant effects and locate objects 
such as ships. At this point he was thinking of a scalar radar locator, something more advanced than 
even our radar today. It was also capable of producing electrical effects at any part of the globe. To 
quote: "Stationary waves... mean something more than telegraphy without wires to any distance... For 
instance, by their use we may produce at will, from a sending station, an electrical effect in any 
particular region of the globe; we may determine the relative position or course of a moving object, 
such as a vessel at sea, the distance traversed by the same, or its speed..." 


2. Nikola Tesla, "The True Wireless,” Electrical Experimenter, May 1919, p. 87. 


3. T. E. Bearden, Comments on the New Tesla Electromagnetics: Part I: Discrepancies in Present EM 
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Book Co., 1580 Magnolia, Millbrae, CA 94030, 1983. 
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Book Co., Millbrae, California, 1983, p. 6, 39. 


6. T. E. Bearden, Solutions to Tesla's Secrets and the Soviet Tesla Weapons, Tesla Book company, 
1981 


7. T. E. Bearden, Tesla's Secrets and the Soviet Tesla Weapons, | hr. 40 min. videotape, Weather 
Engineering, POB 1472, Huntsville, AL 35807, 1981. 


8. T. E. Bearden, Soviet Weather Engineering Over North America, 1-hr. videotape, Weather 
Engineering, POB 1472, Huntsville, AL 35807, 1985. 


9. T. E. Bearden, Star Wars Now! The Bohm-Aharonov Effect, Scalar Interferometry, and Soviet 
Weaponization, Tesla Book Co., 1984 


10. Stefan T. Possony, "The Tesla Connection," Defense & Foreign Affairs, Aug. 1984, p. 12-14, 27. 


1L. Stefan T. Possony, "Psy-War: Soviet device experiment," Defense 
& Foreign Affairs Daily, 12(104), June 7, 1983, p. 1-2. Reports on Dr. Ross Adey's investigation of 
the Soviet LIDA device which is used to bombard human brains with radio waves in the 40 MHz 
region. Also reports on work by A. S. Davydov of the Ukrainian Academy of Sciences, who 
discovered how the blood-brain barrier can be penetrated by low-frequency radio waves so that brain 
cells are affected. 
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12. Fritz Albert Popp, "Photon storage in biological systems," in Electromagnetic Bioinformatio 
Proceedings of the Symposium, Marburg, Sep. 5, 1977. Edited by Fritz Albert Popp et al, Munchen, 
Wien, and Baltimore, 1979, p. 123-149. Dr. Popp has discovered, both theoretically and 
experimentally, that mitogenetic radiation from cells can be seen as a sort of "waste" from a virtual 
electromagnetic field with a high coherence. This field has a tendency to become stationary over the 
whole organism. In addition, it includes the storage of "virtual" coherent photons. (In other words, 
there is a master EM field with high coherence, stationary over the whole body. This is the cells’ 
master control system. Storage of virtual photons -- i.e., scalar signals -- occurs in this field.). 


13. To gain an appreciation of the Aharonov-Bohm effect, see У. Aharonov and D. Bohm, 
"Significance of Electromagnetic Potentials in the Quantum Theory," Physical Review, Second 
Series, 115(3), Aug. 1, 1959, p. 485-491. For an exhaustive discussion of the Aharonov-Bohm effect 
and a large number of references, see S. Olariu and I. Iovitzu Popescu, "The quantum effects of 
electromagnetic fluxes," Reviews of Modern Physics, 57(2), April 1985. See also Bertram 
‘Schwarzschild, "Currents in normal-metal rings exhibit Aharonov-Bohm effect," Physics Today, 39 
(1), Jan. 1986, p. 17-20. 


14. For details of the mysterious explosions of six major Soviet missile ammunition storage sites in 
seven months, see photograph, Jane's Defence Weekly, 2(3), July 28, 1984, p. 92; see also Mark 
Daly, "Goa and Goblet SAMs in Severomorsk explosion," Jane's Defence Weekly, 2(6), Aug. 18, 
1984, р. 224; Derek Wood, "Soviets' northern fleet disabled... 'not viable’ for six months," Jane's 
Defence Weekly, 2(1), July 14, 1984, p.3; Derek Wood, "Six explosions in the past seven months," 
Jane's Defence Weekly, 2(1), July 14, 1984, p. 3; John Moore, "The aftermath of Severomorsk," 
Jane's Defence Weekly, 2(6), Aug. 18, 1984, p. 224. 


15. For details of the mysterious, instant deaths in Afghanistan, see Yossef Bodansky, "Soviets 
testing chemical agents in Afghanistan," Jane's Defence Weekly, 1(13), Apr. 7, 1984, p. 508. 


16. For details of the Enhanced-V cloud signature of severe weather, see Gary Ellrod, "Dramatic 
examples of thunderstorm top warming related to downbursts," National Weather Digest, 1002). May 
1985, p. 7-13; T. J. Fujita, "Manual or Downburst Identification for Project Nimrod," SMRP 
Research Paper No.156, University of Chicago, 1978; D. W.McCann, ., The Enhanced-V: A Satellite 
Observable Severe Storm Signature," Monthly Weather Review, 111, 1978, p. 887-894. 


17. For a good discussion of the modern view of the vacuum, see 
LER. Aitchison, "Nothing's plenty: The vacuum in modern quantum field theory,” Contemporary 
Physics, 26(4), 1985, p. 333-391. 


18. For a discussion of the ring interferometer experiments related to quantum and gravitational 
effects, see С.Е. Stedman, "Ring interferometric tests of classical and quantum gravity," 
Contemporary Physics, 26(4), 1985, p. 311-332. 


19. For information on self-induced transparency with pulsated light, see E. L. Hahn, Scientific 
American, June 1967. This is a scalar EM effect. The phenomenon is observed only in insulators, not 
in conducting materials. A dielectric tends to stop the flow of electrons, thus stopping the bleed-off of 
the Kaluza-Klein 5-potential as EM force fields. Thus through the insulator or dielectric, an 
electrogravitational pulse is transmitted. When this pulse emerges from the other side of the 
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dielectric, then electrons are free to move again and form ordinary EM fields, resulting in resumed 
EM bleed-off of the KK (Kaluza-Klein) 5-potential. Thus ordinary photons strike the dielectric, 
changing into electrogravitational waves which transit the opaque dielectric, and these EG waves 
transform back to EM waves on the far side of the dielectric. Advanced scalar EM application of this 
effect can make an object optically invisible. 


20. For a lucid and profound presentation of the entire subject of elementary particle physics and 
quantum field theory, see T. D. Lee, Particle physics and introduction to field theory, Harwood 
‘Academic Publishers, New York, 1967. Subjects covered include those at the forefront of current 
research. Chapter 16, "Vacuum as the source of asymmetry,” is particularly important. Here Lee 
concisely covers the idea of degenerate vacuum states, vacuum structuring, and vacuum effects 
causing symmetry breaking (violation of conservation laws). An excellent coverage of asymmetries 
and observables is given on p.181-188. For example, whenever symmetry is spontaneously broken, a 
nonobservable (virtual entity) has become observable. Thus there exist mechanisms for the direct 
translation between virtual and observable states. 

‘Most engineers are unaware that physics has already rigorously proven (both theoretically and 
experimentally } that conservation of energy can be physically violated, even by excitation of the 
vacuum, 

However, in the present assumption of a randomized virtual microstructure of a vacuum 
potential, these broken symmetry effects are individually confined to very small microlevels. For 
example, on p. 383, Lee points out that the microscopic structure of the scalar vacuum field (i.e., of 
vacuum charge or "potential" is not utilized. 

This of course is reasonable if all vacuum potentials used in particle physics are treated as 
having a randomized microstructure of virtual particle flux vectors. Since any appreciable directional 
coherence in such a randomized microstructure could persist only over extremely tiny distances, then 
the microstructure of vacuum degenerate states has negligible local effects in ordinary macroscopic 
systems 

In other words, these conservation violation effects would be very difficult to coherently capture 
and utilize to provide "free energy, emerging from the vacuum." 

The randomized momentary coherences, however, are responsible for the violent 
microfluctuations of the EM fields, well-known in classical electrodynamics. An approach such as 
taken by Yater or Moray would be necessary to achieve a vacuum energy tap under such conditions. 
To achieve usable macroeffects, a very large collection of charge or magnetic material, etc. would be 
required before the probability of usable coherences would become sufficiently large. Therefore this 
area is neglected in practical physics and engineering. 

However, this is precisely where scalar EM is lost in conventional theory and engineering 
practice. In scalar EM, the coupling together of macroscopic EM force field vectors into a summed 
zero system means that the vacuum potential's microstructure is now macroscopically ordered by that 
system. Further, it is sustained during translation through space. In such case, one has produced 

directional gravitational potential gradients that have macroscopic range and form. Further, by 
coherently varying the amplitude of the individual components of the zero vector system, a 
gravitational wave -- a controlled oscillation of the degenerate states or vacuum -- is produced. By 
processing the EM components, this gravitational wave can be narrowed, formed into a beam, and 
projected. Two such beams can be interfered, even at a great distance, producing G-interference and 
causing EM effects to emerge in the distant interference zone. Thus scalar EM profoundly affects 
quantum mechanics, quantum field theory, particle physics, general relativity, and electromagnetics. 
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21. For some strong and pertinent critique of present scientific bias, see Ruggero Maria Santilli, 
Ethical probe on Einstein's followers in the U.S.A.: An insider's view, Alpha Publishing, РОВ 82, 
Newtonville, MA 02160. Santilli is a highly published physicist and the editor of a refereed scienti 
journal, the Hadronic Journal. After lengthy attempts to correct injustices within the Scientific 
system, to no avail, he finally has gone public with his specific charges. Santilli references senior 
Russian physicist С. Yu. Bogoslovsky, whose 1984 paper "Generalization of Einstein's relativity 
theory for the anisotropic spacetime,” whose research would have been impossible in the U.S. 
Quoting Santilli: "He would have been discredited, humiliated, and chased out of these institutions 
[Harvard, M.LT., and Yale] beyond any reasonable doubt by ample documentation on similar cases." 
Again to quote Santilli: "Papers bearing the title of ‘Generalization of Einstein's relativity' are 
routinely permitted with human dignity at Moscow University in the U.S.S.R., but they are absolutely 
inconceivable today at the departments of physics of Harvard University, of the Massachusetts 
Institute of Technology, of Yale University and of other similar institutions in the U.S.A., as 
numerous senior scientists would readily testify." 

You see, dear reader, there has been a deep scientific conspiracy in the U.S. to prevent any 
change in the severe restrictions placed on general relativity by Einstein, This has reduced GR to a 
sort of "special relativity, with only distant perturbations." Specifically, it has excluded scalar 
electromagnetics and branded as heresy the inconceivable idea that general relativity could be local, 
and engineerabl 

Now you know why the Soviets have been able to develop these monstrous weapons for over 
three decades while our scientists slept at the wheel. Scientific arrogance and pride has been our 
greatest enemy. 

See also Bryan С. Wallace, "The great speed of light in space coverup," Scientific Ethics, 1(1), 
Feb. 1985, p. 2-3; "Radar testing of the relative velocity of light in space," Spectrosc. Lett. 2, 1969, р. 
361; Wallace, "Letter to the editor," Physics Today, 36(1), 1983, p. 11; "Letter to the editor," Physics 
Today, 37(6), 1984, p. 15. See М.Е. Ash et al, Astron, J., 72, 1967, p. 72. Direct experiments on 
Einstein's second postulate, in the 1961 interplanetary radar contact with Venus, challenge whether 
relativity is correct. Variations of over 30.0009 of the best possible general relativity fit the MIT 
Lincoln Lab could generate were measured. The variations were not random but contained diurnal, 
lunar, and synodic periodic components. See also Bryan С. Wallace, Spectrosc. Lett. 4, 1971, p. 79 
for an analysis of published 1961 data on the interplanetary radar contact with Venus that concludes 
that the data showed a component that was relativistic in the Galilean c+v sense. See also Wallace, 
"The Unified Quantum electrodynamic ether," Foundations of Physics, 3, 1973, p. 381. which details 
Measurements strongly challenging the Einstein assumption of the constant velocity of light, and 
deals with the nature of the ether. See also Thomas E. Phipps, Jr., "Critique of accepted theories of 
special relativity and electromagnetism," Scientific Ethics, 1(2), Apr. 1985, p. 17-23. 


22. For a sample of Soviet scientific freedom from narrow-minded bias in general relativity, see V. I. 
Denisov and A. A. Logunov, "The inertial mass defined in the general theory of relativity has no 
physical meaning," Teor. i Matemat. Fizika, 51(2), May 1982, p. 163-170 (In Russian). See also A. 
A. Vlassov and V. I. Denisov, "Einstein's formula for gravitational radiation is not a consequence of 
the general theory of relativity," Teor. i. Matemat, Fizika, 53(3), Dec. 1982, p. 406-418. Here we find 
that the intensity of gravitational radiation and the total intensity determined in the general theory of 
relativity in accordance with Einstein's formulas depend on the choice of the coordinate system, so 
that they can be made to vanish or even become negative. [Note by T.E.B.: If local curvature is 
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engineerable, as in scalar EM, the local choice of coordinate systems can itself be directly 
engineered. This clearly implies that scalar EM can thus produce either "positive" intensity radiation 
or "negative" intensity radiation; thus it can "produce energy at a distance" or "extract energy from a 
distance.] 

Continuing with Denisov: This result is a particular consequence of the general assertion to the effect. 
that in general relativity there are no energy-momentum conservation laws for a system consisting of 
matter and the gravitational field. [Note by T.E.B.: Thus we can have an energy source or energy sink 
appear in the distant interference region, where matter has been lifted from the Dirac sea and 

exposed to the highly nonlinear interfering EG fields.]. See also V. I. Denisov and A. A. Logunov, 
"New theory of spacetime and gravitation, "Teor. and Matemat, Fizika, 50(1), July 1982, р. 3-76. 
Points out that"... the gravitational field in general relativity is completely different from other 
physical fields and is not a field in the spirit of Faraday and Maxwell." (p. 3, English version). 


23. In the Proceedings of the Tesla Centennial Symposium, an IEEE Centennial Activity, Colorado 
College, Colorado Springs, Colorado, Aug. 9-11, 1984, see Richard A. Blade, "Modification of 
Maxwell's equations in free space to account for nonzero photon mass and scalar electromagnetic 
waves," p. 91-92; Jack Y. Dea, "Scalar fields: their prediction from classical electromagnetism and 
interpretation from quantum mechanics," p. 94-98; Robert W. Bass, "Self-sustained non-Hertzian 
longitudinal wave oscillations as rigorous solutions of Maxwell's equations of electromagnetic 
radiation," p. 89-90; T. E. Bearden, "Tesla's electromagnetics and its Soviet weaponization,” p. 119- 
138. 


24. To see the limiting assumptions imposed on general relativity that results in the severely 
restricted "ordinary general relativity" taught in almost all Western universities. see Charles W. 
Misner, Kip S. Thorne and John Archibald Wheeler, Gravitation, W. H. Freeman and Co., San 
Francisco, CA, 1973, p. 19-21, 71-72, 367-369. Among other things, these arbitrary restrictions save 
the conservation laws. When they are removed. the conservation laws can be violated. 


25. Several anomalous events -- skyquakes, booms, or earthquakes -- have been documented in 
Europe. See Н. W. Haak. "The Seismic event of November 9, 1983: Earthquake or sonic boom." 
Seismic Activity in Western Europe, (With particular consideration of the Liege Earthquake of 
November 8, 1983), Ed. by Paul Melchior, D. Reidel Publishing Co., 1985, p. 215-222. For such 
events in the United States, see S. Claflin-Chalton and G. J. MacDonald, "Sound and light 
phenomena," The Mitre Corporation, McLean, Virginia 22102, Nov. 1978. 


26. Fundamental experiments were performed by Eotvos et al. in the early 1920s. See R.V. Eotvos, 
D. Pekar and Е. Fekete, Ann. Phys. (Leipzig) 68, 1922, p. 11. Actually a fifth force of nature due to 
hypercharge may have been found by these experiments. See Ephraim Fischbach et al. "Reanalysis of 
the Eotvos experiment," Physical Review Letters, 56(1), Jan. 6, 1986, p. 3-6. See also Е. D. Stacey 
and G. J. Tuck, Nature 292, 230 (1981); S. C. Holding and G. J. Tuck, Nature 307, 714 (1984); G. W. 
Gibbons and B. F. Whiting, Nature 291, 636 (1981); F. D. Stacey, in Science Underground, edited 
by M. M. Nieto et al., AIP Conference proceedings No. 96, (American Institute of Physics, New 
York, 1983, p. 285. See also S. Н. Aronson et al, Physical Review Letters 48, 1982, p.1306; Physical 
Review D 28, 1983, p. 476, 495. Also, comparison of satellite and terrestrial determinations of the 
gravitational field constant reveals significant disagreement: see R. H. Rapp, Geophys. Res. Lett. 7, 
1974, p. 35; Bull. Geod. 51, 1977, p. 301. 
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2. ADDING THE 100uF CAPACITOR (the cylinder with “100uF” written on the side) 
- Melt а blob of solder onto the two squares furthest to the right. To do this, apply your iron to each 
square to transfer heat for an extended period of time until the solder flows onto the surface. 


reheat solder blobs and put the 
capacitor into place 


В re А. 
Bend the legs out of the 100uf capacitor and straddle them between the two squares making 
sure that the leads are only touching the two small squares (not touching the ground plate), 


- Cut the excess off of the leads. 
- One at a time, re-heat the solder blobs and place the capacitor leads into them, allowing them 


to cool down until they stay in place. 
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27. John J. A. O'Neill. "Tesla cosmic ray motor may transmit power 'round the earth: Famed scientist, 
on eve of 76th birthday, says he has succeeded in harnessing ‘penetrating rays’ to operate small 
motive device.” Brooklyn Eagle, July 10,1932. Tesla reported he had harnessed "cosmic rays" and 
caused them to operate a small motive device. Tesla's use of "cosmic rays," however, encompassed 
scalar EM radiation. Tesla later seems to have progressed to a simpler motive unit. In the Kansas 
City Journal-Post, Sep. 10, 1933, he stated: My power generator will be of the simplest kind -- just a 
big mass of steel, copper and aluminum, comprising a stationary and rotating part, peculiarly 
assembled." A similar type of "gravitational turbine" seems to have been invented by John Bedini. 


28. To see just how arbitrary and postulational are present "definitions" of mass and force, see Robert. 
Bruce Lindsay and Henry Margenau, Foundations of Physics, Dover Publications, New York, 1963, 
р. 283-287. Note on p. 283 that a "field of force" at any point is actually defined only for the case 
when a unit mass is present at that point. Also see Richard P. Feynman, Robert B. Leighton, and 
Matthew Sands, The Feynman Lectures on Physics, Addison-Wesley, New York, Vol. 1, 1963, p. 2-4 
for a definition of the electric field in the context of its potentiality for producing a force. This 
problem did not exist for the original foundation of electromagnetic force fields in vacuum, since the 
vacuum was assumed to be a material ether. With the modern view a nonmaterial ether has emerged, 
yet the classical electromagnetic theory has not been made sufficiently rigorous in distinguishing 
"observable" and "virtual" electromagnetic force fields. 


29. E. P. Battey-Pratt and T. J. Racey, "Geometric Model for Fundamental Particles," International 
Journal of Physics, Vol. 19, No. 6, 1980, p. 437-475. 


30. Some years ago, Dr. William Tiller produced very important "free A-field" theoretical work 
which showed waves which did not fall off as 1/12, Interesting theoretical work in scalar wave theory 
has also been advanced by Dea. See Jack Dea, "Fundamental Fields and Phase Information,” 
presented at the 1985 U.S. Psychotronics Association Conference, Bergamo Center, Dayton, Ohio, 
July 1985. Dea has formulated an important theory for vacuum EM scalar waves, derived from 
Maxwell's equations with zero E and B fields. He predicts waves whose intensity falls off with 
distance as I/r instead of 1/2, and detection of these waves by various means. He shows simple 
generators for the waves. Detection is quantum mechanically by electron interference, not by single 
electrons. Thus such scalar waves will pass through normal Faraday shields. In his theory Dea does 
not address the question of spin vortexes in vacuum scalar waves. It is the present author's view that 
all vacuum waves are scalar waves, and the primary distinction between the "transverse" EM wave 
and the longitudinal scalar wave is simply the presence or absence of spin-vortexes. Indeed, one may 
argue that the present "vector wave" EM theory can be replaced by a scalar wave theory. In 1903 
Whittaker proved that any vector field can be replaced by two scalar fields. See E. T. Whittaker, 
Proc. Lond. Math. Soc.1, 367, 1903. By implication, since a vector wave is simply a moving vector 
field, it can be replaced by two moving scalar fields. 


31. David Jones, "Israel's Secret Weapon," Weekend Magazine, Dec.17, 1977. 


32. John Hutchinson, private communication. Masses of wood, metal, etc. -- some weighing over 60 
Ibs. -- have been levitated by Hutchinson. 


33. For a description and details of the April 9, 1984 incident off Japan, see Daniel A. Walker, 
Charles S. McCreery, and Fermin J. Oliveira, "Kaitoku Seamount and the Mystery Cloud of 9 April 
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1984," Science, 227(4684), Feb. 8, 1985, p. 607-611. See also transcription from Japan Airlines flight 
036 to Anchorage International Flight Service, 9 April 1984, at 1406 Greenwich mean time, Federal 
Aviation Administration (FAA) — Alaska Region; Jim Derry, Special Agent, FAA-Alaska Region, 
interviews with Captain C.H. McDade, Japan Airlines Flight 036, with Captain Cornelis Vander 
Berg, KLM Royal Dutch Airlines Flight 868; with First Officer Reint Sol, KLM Royal Dutch 
Airlines Flight 868, and with Captain Mike Howe, Flying Tiger Lines Flight 078, Anchorage Daily 
News, 10 April 1984, р. A-I; Anchorage Daily News, 12 April 1984, p. A-I; Honolulu Advertiser, 10 
April 1984, p. B-l; Newsweek, 30 April 1984, p. 25, Gregg Ripee, "Mushroom cloud sighted off 
Japan," Los Angeles Daily News, 11 April 1984, p. 1,8; Ross Gelbspan, "Mystery cloud baffles 
scientists," Boston Sunday Globe, 13 Jan. 1985, p. 1, 14; Т.Е. Bearden, Soviet Weather Engineering 
Over North America, I-hr. videotape, 1985. See also McKenna, Daniel L. & Daniel Walker," Mystery 
Cloud: Additional Observations", Science, 2344775), Oct. 24, 1986, p. 412-413 


34. For a description of the April 11, 1963 anomalous underwater explosion north of Puerto Rico, see 
Robert J. Durant, "An Underwater Explosion — or What?", Pursuit, 5(2), April 1972, p. 30-31. 


35. For details of the loss of the 0.5.5. Thresher and the interference experienced by ће U.S.S. 
Skylark, see John Bentley, The Thresher Disaster, Doubleday, Garden City, N. Y., 1975, particularly 
p. 164. Some of the communications systems of the Skylark experienced temporary failure, but were 
not disabled, later resuming operation. 


36. The Soviet Union has a well-established history of interfering with and destroying aircraft; for 
example, for a listing see "Soviet and Warsaw Pact air incidents,” Jane's Defence Weekly, 3(2), Jan. 
12, 1985, p. 58. 


37. For details of the anomalous "nuclear flashes" detected by U.S. Vela satellites, see "Scientists Fail 
to Solve Vela mystery,” Science, 207, 1 Feb. 1980, p. 504-506. "Satellite Evidence Shows 
‘possibility’ of Nuclear Test, DOD Says," Aerospace Daily, Oct. 29, 1979, p. 286. "A Flash of Light," 
Newsweek, Nov. 5, 1979, p. 64-65. "Was It a Nuclear Device?", Newsweek, July 21, 1980, р. 19. 
"Diverging Views,” Washington Roundup, Aviation Week & Space Technology, July 21, 1980, p. 

15. Philip J. Klass, "Clandestine Nuclear Test Doubted," Aviation Week & Space Technology, Aug. 
11, 1980, p. 67, 69, 71-72. "Debate continues on the Bomb That Wasn't,” Science, 209, 1 Aug. 1980, 
p. 572-573. "Navy Lab Concludes the Vela Saw a Bomb," Science, 209, 29 Aug. 1980, p. 996-997. 
See also Jack Anderson and Dale Van Atta, United Press Syndicate, "CIA knew South African-Israeli 
nuclear test was coming," Birmingham Post-Herald, Apr. 26, 1985, p. A5. The latter article repeats 
the CIA/DIA argument that the Vela incidents represent concurrent South African-Israeli testing of 
atomic weapons. Taiwan is considered a possible third partner. According to Anderson and Van Atta, 
a South African navy contingent was "in the area" at the time of the 1979 Vela detection, and Israel 
and South Africa were cooperating on an atomic bomb project as early as 1966. Apparently U.S. 
announcement of an impending South African atomic test in the Kalahari Desert in 1977 led to such 
an outcry that the test was suspended. Anderson and Van Atta cite succeeding visits to South Africa 
by Israeli scientists, technicians, and defense officials. However, since the actual Vela detections 
showed some deviations from what would be expected from nuclear tests, one can speculate that 
Anderson and Van Atta have presented evidence for the development of scalar electromagnetic 
weapons by two additional countries. One may further speculate that this could reveal what has been 
checking the Soviets from simply moving against the West with scalar electromagnetic weapons. 
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Indeed, the mysterious destruction of six major Soviet missile ammunition storage areas within the 
space of seven months could have been a preemptive measure and warning to the Soviets if they had 
actually been considering moving against the West. Also, other incidents reported in the South 
Atlantic may possibly be associated with the program producing the "Vela flashes.” For example, see 
N.W.C. Rutherford, "Unidentified Phenomena," Marine Observer, 51, 1981, p. 186 for a description 
of a great bluish-white flash and small bolt of lightning, indicating some sort of anomalous electrical 
discharge, on Dec. 23, 1980 at 2245 hours (10:45 p.m.). Many other anomalous flashes for which no 
known causative mechanism exists have been detected by satellites. For example, the OSO-2 and 
050-5 satellites have detected about one mysterious short (less than 0.1 sec) flash about every ten 
orbits, at times when the fields of view of the telescopes were well above the earth. As many as three 
of the satellite's photometers have detected a flash simultaneously. These flashes must be removed 
from any discussion of satellite-observed lightning; see J. G. Sparrow and E. P. Ney, "Lightning 
Observations by Satellite,” Nature, 232, 1971, p. 540. 


38. For a description of sightings of enormous glowing globes of light deep within the Soviet Union 
in the direction of Saryshagan, see Gwynne Roberts, "Witness to a Super Weapon?", The Sunday 
Times, London, England, Aug. 17, 1980. Several incidents were observed by Downie and others. 


39. For an artist's conception of a directed energy weapon installation at Saryshagan, see Aviation 
Week & Space Technology, July 28, 1980, p. 48. For a DOD sketch, see Soviet Military Power, 
1985. Obviously classically-trained U.S. military analysts, with no knowledge of scalar 
interferometry, have not considered the installation as a candidate hyperspatial howitzer. 


40. For a description of multiple pilot sighting (from Iran) of an enormous glowing globe of light 
deep within the Soviet Union, see Central Intelligence Agency (CIA) Information Report No. CO-B- 
321/15354-66, "Sighting of Unusual Phenomenon on Horizon Near Iranian/USSR Border," Sep. 8, 
1966, released on 15 Dec. 1978 under the Freedom of Information Act (FOIA). The sighting occurred 
at 2142 hours (9:42 p.m.). 


41. For details of sighting of the intensely glowing ball of light near British European Airways flight 
831 between Moscow and London, see CIA Foreign Intelligence Information Report CO-B- 
324/33601-76, "Aerial observation of intense Source of Light," Nov. 18, 1976, released on 15 Dec. 
1978 under the FOIA. The incident occurred between 1800 and 1900 hours (6:00-7:00 p.m.). The 
light was observed for 10-15 minutes, until the aircraft had flown past and left the light behind. 


42. For other examples of pertinent light phenomena: F. S. Angus and G. Carling, "Optical 
Phenomenon: Caribbean Sea; Western North Atlantic," Marine Observer, 40, Jan. 1970, p. 17-18; R. 
А. Holmes, "Unidentified Phenomenon, off Barbados, West Indies," Marine Observer, 40(229), July 
1970, p. 107-108; H. K. Dyer, "Unidentified Phenomenon: Western North Atlantic," Marine 
Observer, 43, July 1973, p.114. For a 1961 double concentric hemispheric shape observed in the 
Indian Ocean, see Marine Observer, 32, 1962, p. 64. For a particularly significant combination of 
forms, see Marine Observer, "Unidentified Phenomenon,” 48, 1978, p. 21-22. Also, on the night of 
July 26, 1984 the pilot and crew of a Boeing 747 (American cartier) flying from Tokyo to Fairbanks, 
near the Kuriel Islands, at 47 5'44" N: 161 0005" E, noticed a slowly expanding hemisphere of white 
light off to their left above the horizon. The shell of light continued to expand over a 10-minute 
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period until ahead of them and to the right. The crew braced for a shock wave which never arrived. 
Their weather radar saw nothing out of the ordinary. The shell of light had sharp edges and was semi- 
transparent so that stars became visible through it. (Richard F. Haines, private communication, Sept. 
27, 1984). See also Richard Hall, "Aerial anomalies at sea," The Info Journal, 4(3), May 1975, p. 6-9 
for an unusual light phenomenon seen in the Caribbean by the R.M.S. Carmania (British). The 
phenomenon occurred four times at precise hourly intervals, strongly suggesting an artificial origin. 
See also F. Shepherd, "Cloud: Strait of Gibraltar,” Marine Observer, 51(273), July 1981, p. 107-108 
for an incident of associated cloud, arch, and anomalous pressure effects. For another significant 
airline sighting by Japan Airlines flights 403 and 421 of a giant, expanding globe of light on June 18, 
1982, in the North Pacific, 100 km. east of Kushiro, see the Asahi Evening News, Tokyo, Japan, June 
22, 1982. For additional evidence that nomadic tribesmen passing through Kazakhstan repeatedly 
observe such gigantic light phenomena in close association with Saryshagan missile test range, and 
that Soviet deception planners foster the notion of "UFO activity” as a Red Herring, see Robert 
Jackson, "KGB takes to the flying saucers!", Northern Echo, Darlington, England, March 15, 1984. 


43. For details of Khrushchev's announcement of a Soviet superweapon, see Max Frankel, 
"Khrushchev Says Soviet Will Cut Forces a Third; Sees 'Fantastic Weapon", New York Times, Jan. 
15, 1960, p. 1 


44. See Christopher S. Wiren, "Brezhnev Calls for Accord against "Terrifying Arms," New York 
Times, June 14, 1975, p. 1, 11. In a major Kremlin speech on June 13, 1975, Leonid I. Brezhnev 
included a statement that one major concern not covered by existing agreements was "assuming ever 
greater urgency with each passing day." Calling for a ban on new weapons of mass destruction, the 
Soviet leader stated: "The level of modern technology is such that a serious danger arises of creating 
weapons more terrifying than nuclear ones." He stated, "The reason and conscience of humanity 
dictate the necessity of erecting an insurmountable barrier to the development of such weapons." See 
also Malcolm W. Browne, "Senatorial Group Received by Brezhnev," New York Times, July 3, 
1975, p. 2. Leonid Brezhnev repeated his proposal to a group of U.S. senators on July 2, stating that 
the capability to develop more terrible weapons was obvious. He emphasized, however, that he "had 
no particular weapon in mind." Here he may have been deliberately misleading the U.S. senators, to 
prevent revealing that the Soviet Union had already developed such weapons, and was horrified at 
their potential for total destruction. E.g., if massive and rapid scalar explosions occur, the linearity of 
spacetime -- and the orderly flow of time itself -- may be seriously perturbed throughout the earth and 
its adjacent space. From a general relativistic viewpoint, such an event might well prove catastrophic 
for the entire biosphere. Boris N. Ponomarev, a Soviet national party secretary, again raised the same 
issue to a delegation of visiting U.S. congressmen in the Kremlin on Aug. 11, 1975; see Christopher 
S. Wren, "Moscow Now Pressing Disarmament." New York Times, Aug. 12, 1975, p. 6. At the 
United Nation's thirtieth session of the General Assembly on Sept. 23, 1975, Foreign minister Andrei 
А. Gromyko strongly raised the same issue, warning that science can produce "ominous" new 
weapons of mass destruction. He urged that all countries, led first by the major powers, should sign 
an agreement to ban the development of these unspecified new weapons. He even offered a draft, 
entitled "Prohibition of the Development and Manufacture of New Types of Weapons of Mass 
Annihilation and of New Systems of Such Weapons." The first article provided that the types of these 
new weapons would be "specified through negotiations on the subject." Because of its fixation on 
nuclear weapons, the West may have lost its only opportunity to prevent the spread of scalar 
electromagnetic weapons of power unprecedented even by nuclear arms. Of course, it may also have 
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been a Soviet ploy to prohibit the U.S. from developing scalar electromagnetics defensive weaponry 
to counter the massive strategic scalar electromagnetics weapons already developed, tested, and 
deployed by the Soviet Union. Certainly in 1973 at a secret meeting in Prague with European 
communist leaders, Brezhnev had laid out a firm statement of Soviet domination of the world by 
1985. See "Secret Speech: Did Brezhnev Come Clean?", National Review, 29(8), Mar. 4, 1977, p. 
248, 250. Brezhnev's speech contained statements such as: "We are achieving with detente what our 
predecessors have been unable to achieve using the mailed fist...come 1985 we will be able to extend 
our will wherever we need to.” Brezhnev stated the Soviet Union would control the oceans of the 
world, 90% of the land, and the air and space above. A front-page Boston Globe article on Feb. 11, 
1975 was the first to carry the story. A copy of Brezhnev's secret speech was obtained by British 
intelligence in 1973, but denigrated by Secretary of State Kissinger. Apparently the first official U.S. 
reference to Brezhnev's startling speech did not appear until the 1976 National Intelligence Estimate. 
Although the big intelligence bureaucracies can do a fantastic job with "current intelligence," their 
record at predicting a drastic change is woeful, precisely because of the political nature of 
bureaucracies. See "What is Intelligence," Colonel William V. Kennedy et all, Intelligence Warfare: 
Penetrating the Secret World of Today's Advanced Technology Conflict, with an introduction by Dr. 
Ray S. Cline, Crescent Books, New York, 1983, p. 8-23. Intelligence Warfare is heartily 
recommended as the single book which best gives the reader a grasp of modern technical intelligence 
organizations, capabilities, and operations. 


45. For details of Soviet weather engineering operations over the U.S., see Thomas E. Bearden, 
"USSR: New beam energy possible?", Defense & Foreign Affairs Daily, 13(111), June 12, 1984, p. 1- 
2. Cloud signature patterns reported in the article have been repeatedly sighted over multiple areas in 
the U.S. A series of anomalous "hole in the cloud” patterns, possibly associated with early Soviet 
weather engineering efforts over the U.S., was widely seen in 1967-68. See Weatherwise, 21(4), Aug. 
1968, cover and p. 143; 21(5), Oct. 1968, p. 194-195, 204-205; 21(6), Dec. 1968, p. 238-245. 
Peculiar stationary blocking patterns have also been observed to occur and influence weather over the 
U.S., leading to severities such as the winter of 1976-77. See К. К. Tung and К. S. Lindzen, "A 
theory of stationary long waves, Part 1, A simple theory of blocking; Part 2: Resonant Rossby waves 
in the presence of realistic vertical shears; Part 3, Quasi-normal modes in a singular waveguide,” 
Monthly Weather Review, 107(6), June 1979, p. 714-774. See also T. E. Bearden, Soviet Weather 
Engineering Over North America, videotape, 1985 for an expose or the physics and some major 
incidents of major Soviet weather engineering, including details and photographs of cloud signature 
patterns. See also C. B. Baker, "Soviet Weather Mayhem," Youth Action News, Nov. 1983, P.O.B. 
312, Alexandria, Virginia 22313, p. 1-8; C. B. Baker, "Diabolic Soviet Warfare," Youth Action 
News, Nov. 1984; For a conventional Soviet look at weather modification (possibly intended to 
mislead the West), see E. T. Protasevich, "Microwave weather modification," Soviet Technical 
Physics Letters, 7(3), March 1981, p. 114-115. For a downburst mechanism, see Gary Ellrod, 
"Dramatic examples of thunderstorm top warming related to downbursts," National Weather Digest, 
10(2) May 1985, p. 7-13. See Art and Kay Westermann, Weather War — Worldwide, Liberty Bell 
Books, POB 288, Sedona, Arizona 86336, 1983. See also U.S. Senate Resolution on Environmental 
warfare, July 11, 1973. 


46. For details of the Soviet Woodpecker beams bending around the earth and intersecting over the U. 
S., see Christopher Chant and Ian Hogg, Nuclear War in the 1980's?, Harper & Row, New York, 
1983, p. 71. See also Soviet Military Power, U.S. Department of Defense, 1985, p. 45. The 
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intersection forms an interference grid. Scalar EM channels added to the Woodpecker carriers then 
provide a corresponding scalar EM interference grid in the scalar area. 


When adjusting the scalar interferometry components of the grid, bursts in the interference and 
discharges of energy as well as bursts of energy extractions occur. This leads to the production of 
anomalous aerial phenomena such as explosions, rumblings, airquakes, etc. In addition, direct Bohm- 
Aharonov forces may be engendered in ground structures, shaking buildings and windows, etc. 
without seismic disturbances. Such anomalous disturbances have been widely noted in the open U.S. 
press. E.g., particularly see Kenneth Е. Bunting and Daniel M. Weintraub, "Mysterious Rumbles Jar 
Southland," Los Angeles Times, Dec. 8, 1984, СС(П), p. 1,10; Let Scarr, "People shook up over 
mystery shakes," The San Diego Union, Dec. 8, 1984, p. ВІ, 4. Following this and a Dec. series of 
anomalous aerial disturbances off the Los Angeles/San Diego coast, a sharp and unexpected weather 
front appeared, racking the area with high winds on the night of Dec. 12, producing widespread 
damage and power outages. The newly-formed front moved on to produce significant snowstorms in 
other areas. See Ted Thackery, Jr., "Winds Kill Two, Wreak Havoc as They Sweep Through the 
Southland," Los Angeles Times, Dec. 14, 1984, MF/Part II, p. 1,8; "Even Tucson gets snow in storm 
that dumps 20 inches,” AP release, Los Angeles Herald Examiner, Dec. 14, 1984, p. A-12. During 
several months prior to the December 1984 Los Angeles incident, anomalous electrical failures and 
outages had occurred in the San Diego and Southern California area, possibly due to scalar 
interferometry adjustments in the Woodpecker grid over the area. For other typical incidents possibly 
associated with adjustment of the interference grid, see "Who boomed? Odd Noise unnerves 
Ohioans," Journal, Milwaukee, Wisconsin, Dec. 28, 1982; "Tremors shake Miss. Gulf Coast," Times- 
Picayune, New Orleans, Louisiana, Feb. 27, 1983; Sandra Skowron, "Sonic boom is just Mother 
Nature," Beaver Co. Times, Beaver Falls, Penn., Jan 13, 1983; "Booms in Rockland, New York 

Times, Mar. 1. 1979, Sec. 8, p. 82; "Loud ‘boom! unexplained," Star-Beacon, Ashtabula, Ohio, Feb. 
21, 1983; Paul Senecton, "The word is now IDENTIFIED," Mail, Hartlepool, England, Feb. 3, 1985: 
On Jan. 23, 1974 a mysterious explosion over North Wales rocked a 60-mile radius area. Associated 
anomalous light phenomena were also seen. Hundreds and hundreds of anomalous booms, aerial 
rumbles, and aerial explosions, many accompanied by flashes or anomalous shaking of ground 
structures, buildings, windows, etc., have occurred over the U.S. and other Western nations in the 


On occasion, an aircraft at the proper altitude and position can conceivably experience interference in 
its electrical systems and in its engine combustion processes due to exothermic kindling or 
endothermic extraction of electromagnetic energy. The combustion processes of aircraft engines 
produce highly ionized gases in very nonlinear conditions. These can act as strong dephasers and 
decouplers of the vector EM components of a vector zero summation in a scalar interference zone, 
Exothermic interference would have little effect on combustion, but strong endothermic interference 
can result in engine flameout. Anomalous simultaneous failure of jet and propeller-driven aircraft 
engines sometimes occurs. For high altitude grids, this can result in engine flameouts, but restart and 
recovery after unusual loss of altitude has dropped the aircraft out of the scalar interference zone. 
Several candidate incidents over and near the U.S. exist, particularly where power failures were 
experienced by multiple aircraft. The more usual exothermic case, however, if substantial could result 
in anomalous loss of control of the aircraft. For a recent candidate incident, see "Jetliner drops 32,000 
feet; 400 aboard; 50 are injured," Associated Press release, Huntsville Times, Feb. 20, 1985, p. 1 and 
"China Airlines Pilot Denies Cockpit Error," Associated Press release, Huntsville Times, Feb. 21, 
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1985, p. A-9. Deliberate use of this effect as an anti-strategic-bomber weapon capable of destroying 
bombers at or shortly after takeoff is possible (the Arrow DC-8 which crashed just after takeoff from 
Gander Air Force Base, Newfoundland on December 12, 1985 may have been deliberately interfered 
with by just such a Soviet weapon -- see extensive newspaper and TV news coverage of that event). 


In scalar EM interference with aircraft, certain signatures may occur. Different instruments may 
sharply contradict each other, since their activation and inactivation is no longer a simple function. 
The pilot's instrument panel, for example, may indicate failure of the control system, when actually it 
has not failed, and the flight recorder may record that the control system is still operating. In such 
case, the pilot may take proper action based on his own instrumental readings, yet these actions may 
be contraindicated for the actual status of the aircraft, resulting in opposing pilot/autopilot actions. 
Tentative indications of the jetliner that anomalously dropped 32,000 feet and recovered are that 
apparently such anomalous instrument disagreements occurred. Another signature is that, as the EM 
charge accumulates in and on the aircraft, its skin charges up electrically, producing a glowing corona 
similar to St. Elmo's fire. The Arrow DC-8 was observed to be glowing yellow by eyewitnesses, 
according to the Canadian Broadcast Corporation's 10:00 p.m. network TV news on April 8, 1986. 


47. T. E. Bearden, Star Wars Now! The Bohm-Aharonov Effect, Scalar Interferometry, and Soviet 
Weaponization, Tesla Book Co., Millbrae, California, 1984, p. 19-22. 


48. For a paper possibly related to the first Bedini scalar wave detector from the "free A-field is a 
scalar field" view, see Robert R. Lewis, "Aharonov-Bohm effect for trapped ions," Physical Review 
A. 28(3), Sept. 1983, p. 1228-1235. This paper analyzes the role of the Aharonov-Bohm effect for the 
bound states of a charged particle in the superposition of two fields: a uniform magnetic field plus the 
vector potential of a solenoid. Gives exact solutions for a solenoid of zero size and discusses the 
corrections due to a solenoid of finite size. Shows that a series of new "betatron resonances" appear in 
the spectrum, dependent on the flux quantum number. The fundamental betatron resonance remains 
narrow and unshifted for solenoid radii large enough to broaden and shift the cyclotron resonance. 
See also W. Ehrenburg and R. E. Siday, Proc. Phys. Soc. London, Sect, B62, 1949, p. 8 which, 
among other things, discusses the effect of the vector potential in electron interferometry, where the 
insertion of a tiny solenoid between the interfering paths is shown to give an additional phase 
difference proportional to the flux through the solenoid. The resulting shift in the fringe system is 
called the Aharonov-Bohm effect. 


49. Frank Golden has developed a most important and precise scalar EM detection system to display 
scalar EM signals on a cathode ray tube. His important measurements have mapped the scalar 
resonant frequency responses of the entire earth. Two completely different types of scalar 
instrumentation show precise agreement on the frequency maps. The measurements show that the 
Soviet Union has for some time entrained the entire earth into giant scalar electromagnetic 
resonances on two frequencies approximately 12 kilohertz apart. It is the opinion of the author that 
the beat frequency between these two giant resonances is utilized by the Soviet Union to extract 
enormous power from the earth, essentially by a mechanism that Golden has uncovered. A complex 
of four to eight weapon systems might reasonably be powered from the single bi-resonant tapping 
source. In April 1985 Golden discovered the rather sudden activation of many other scalar. 
frequencies with characteristics resembling command and control communications. In addition, a 
significant number of additional paired scalar resonances had been entrained upon the earth. It is the. 
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opinion of the author that this showed a major activation of the Soviet strategic scalar 
electromagnetic defense system, with the power up of from 80 to 100 weapons, along with the 
complete command and control system. Golden has previously built a prototype of an actual Soviet 
scalar communications system and demonstrated that it works. Because of the impending mayday 
and the 1973 statement by Brezhnev indicating that 1985 was a critical planning year, the sudden 
activation of such massive numbers of weapons and communications was alarming. Accordingly, the 
author discreetly notified certain contacts to alert the U.S. system. Golden then detected the periodic 
turn-on and turn-off of the systems, indicating a large command and control exercise rather than 
preparations for direct tactical use. An additional difference, however, was the change from scalar 
electric to scalar magnetic field on many of the large transmitters. This is indicative of electrostatic 
location, targeting, and adjustment of the target on the earth and then switching to the "power input" 
mode. It is the opinion of the author that this indicated the choice of a geological target and 
proceeding to attack that geological target in the "slow buildup" mode. Again, proper contacts were 
so notified. 


50. A very good coverage of the Soviet microwave radiation of the U.S. Embassy in Moscow is given 
in Paul Brodeur, The Zapping of America, W. W. Norton & Co., New York, 1977, passim. None of 
our U.S. Embassy security personnel knew of scalar interferometry, nor did they possess scalar 
electromagnetics detectors. Further, orthodox U.S. scientists were also ignorant of scalar 
electromagnetics. The Soviets were thus in a position to tailor the radiation signals and precisely 
determine what our on-site personnel would detect. Details of the effects on U.S. Embassy personnel, 
possibly associated with the microwave radiation, are given by Brodeur. A great number of related 
releases by the open news media also exist. For example, see Robert C. Toth, "Radiation Devices 
Bug U.S. Embassy," Huntsville Times, reprinted from the Los Angeles Times, Feb. 8, 1976; "U.S. 
Screening out Soviet ‘Listening Rays'," United Press International release, Washington D.C. Star, 
Feb. 11, 1976; Norman R. Beebe, "Nixon Exposed to Radiation In Russia?", Associated Press 
release, Huntsville Times, Apr. 30, 1976; Barton Reppert, "U.S. Scientists Puzzled Over Embassy 
Radiation Effect,” Associated Press release, Huntsville Times, May 28, 1976; Barton Reppert, 
"Radiation Entering Embassy in Moscow through Phone Line," Associated Press Release, Huntsville 
Times, May 28,1976. See also Martin Ebon, Psychic Warfare: Threat or Illusion, McGraw Hill Book 
Co., New York, 1983. 


51. For details of the electromagnetic transmission of cellular disease and death, see Vlail Р. 
Kaznacheyev, "Information function of ultraweak light flows in biological systems," Problems in 
Biophysics, Novosibirsk, 1967, p. 7-18. Kaznacheyev et al, "Conditions necessary for appearance of 
distant intercellular interactions after U V-radiation," Bulletin Experimentalnoy Biologii i Meditsiny, 
(5), 1979, p. 468-471; Distant intercellular interactions in a system of two cultures connected by 
optical contact," Ultraweak Luminescence Biology, Moscow, 1972, p. 224-227; "Distant intercellular 
interactions caused by UV-radiation," Photobiology of a Living Cell, Leningrad, 1979, p. 221-223; 
"Studies on the biological role of electromagnetic emission as a factor of adaptive behavior of cells 
under conditions of latitude changes," Abstracts of the second all-union conference devoted to the 
problem of human adaptation to different geographical, climatic, and labor conditions, Novosibirsk, 
1977, p. 101-104; Vlail P. Kaznacheyev, S. P. Shurin and L. P. Mikjhailova, "Distant intercellular 
interactions in a system of two tissue cultures," Official Bulletin of the committee on inventions and 
discoveries affiliated to the council of ministers of the USSR, Discovery по. 122 (19), 1973, р. 3, also 
printed in Psychoenergetic Systems, 1(3), Mar. 1976, p. 141-142; "Apparent Information Transfer 
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Between Two Groups of Cells," Psychoenergetic Systems, 1(1), Dec. 1974, p. 37. 


52. For evidence of anomalous scalar reflection out of the scalar grid caused by a Navy chaff drop, 
See "Navy sabotages traffic lights, TV sets," United Press International, PM cycle, Jan. 11, 1985; 
"Power blackout blamed on anti-radar particles," United Press International, AM cycle, Jan. 11, 1985; 
"Power Disrupted Briefly After Navy Plane Drops Metallic Strands," Associated Press, AM cycle, 
Jan. 16, 1985. 


53. A good summary of the early incidence of the Soviet Woodpecker signals is given by Bradley 
Wells, "The Russian woodpecker: a continuing nuisance," CQ, Nov. 1984. 


54. A particularly important Soviet Paper is E. B. Smetanin, "Electromagnetic field in a space with 
curvature -- new solutions," Soviet Physics Journal, 25(2), Feb. 1982, p. 107-111. In this paper, a 
solution to the stated problem is obtained, which may be regarded as a classical model of a charged 
particle that has both a magnetic moment and a nonzero magnetic charge density. Interaction with 
spacetime curvature can disrupt the gauge invariance of the EM field, and it can also reestablish 
invariance in an initially noninvariant theory. (Hutchinson has had anomalous breaks of metal caused 
by standing scalar waves, which seems to be due to a mechanism that produces monopoles and 
deposits them in the metal at standing-wave nodes. This paper should be directly applicable.) 


See also Yu. S. Vladimirov and A. A. Kozlenkov, "6-optics and a general theory of gravitation and 
electromagnetism," Soviet Physics Journal, 27(12), Dec.1984, p. 1039-1041; V. G. Bagrov and M. D. 
Noskov, "New exact solution of the Dirac equation. XI," Soviet Physics Journal, 27(12), Рес. 1984, 
p. 1030-1034. See particularly V. I. Petukhov and I. A. Kuzin, "Weak processes in the field of a 
gravitational wave," Soviet Physics Journal, 27(12), Dec. 1984, р. 1025-1029. 


In the latter paper it is significant that the decay probability increases in a locally curved spacetime, 
and that solutions are obtained for circularly polarized waves. 


(In EM waves, circularly polarized waves have special characteristics in nonlinear isotropic media: 
exact solutions exist. Also, when two longitudinal sine waves of differing frequencies are transmitted. 
into a nonlinear isotropic medium, the apparent difference frequency is transmitted as a sine wav 
undistorted. This characteristic has been used by Westinghouse to produce improved sonar 
transmission through seawater, for example. The scalar EM (electrogravitational) wave may be 
represented as a longitudinal EM wave. Immediately, if one wishes to produce a pure scalar EG wave 
in the nucleus of an atom, two frequencies should be transmitted such that their difference is the 
frequency wished. Or circularly polarized waves may be utilized.) 


Note that, by implication, one should be able to deliberately tailor scalar EM waves to greatly speed 
the decay of long-lived radioisotopes, such as are contained in radioactive wastes from nuclear 
reactors and other processes. 


55. For some evidence of continuing persistence of the higher frequency scalar components applied 
to the scalar grid on Jan. 28, 1986 to localize the effects when attacking the Challenger, see "Poison 
suspected in unexplained deaths of birds," Huntsville Times, AP release, Feb. 6, 1986. From 1-4 Feb. 
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1986, various kinds of dead birds -- such as blackbirds, cardinals, sparrows and bluebirds -- 
plummeted to the ground in Birmingham, Alabama. At first some sort of mysterious poison was 
suspected, but later was ruled out. During this period, the woodpecker grid was particularly active in 
weather engineering operations. Multiple sightings of giant cloud radials occurred in various places 
throughout the U.S. The retention of the high frequency components possibly was intensified in the 
Birmingham area sporadically during the period. Birds flying into this zone would be killed if their 
brains acted as scalar receivers and were sufficiently jammed by the signals. Normally Huntsville 
(further north) is a "hinge point" for increased scalar activity, to start the Jetstream bending northeast 
to move along the Appalachian mountain chain. However, just before 28 January the jetstream had 
been diverted further south than usual by the Soviet interference, bringing unseasonably cold weather 
to Florida and the waiting Challenger on its launch pad. Probably hinge points further south than 
Huntsville were needed for this operation. If these more southern points were retained for a few days, 
and the high frequency components were retained, then an inadvertent high intensity area of these 
components may have sporadically occurred in the Birmingham area, killing the birds. 


For description of the Apr. 18, 1986 Titan blast and its ramifications to the spy satellite program, see 
James Gerstenzang and Ralph Vartabedian," Los Angeles Times News Service, "Titan Blast to Hurt 
Spy Program," Huntsville Times, Apr. 19, 1986. 


56. For another very important paper indeed, see Vu. G. Ignat'ev, "Relativistic kinetics of an 
anisotropic plasmalike medium with damping in a field of gravitational radiation," Soviet Physics 
Journal, 27(12), Dec. 1984, (English translation: Plenum, June 1985), p. 1066-1069. If we substitute 
the vacuum "virtual plasma" for the observable plasma, this paper may be part of the smoking gun to 
show that the Soviet Union has developed scalar electromagnetics. Extrapolating from this paper, the 
amplitude of the "induced longitudinal field" is proportional to the square of the amplitude of the 
gravitational wave (GW) in an initially isotopic medium, but reduces to a linear proportionality as the 
medium develops nonlinearities (anisotropies or inhomogeneities). Whereas conventional GW are 
considered to be weak, the scalar GW may be very strong since we ourselves determine the variation 
in the energy density of vacuum it involves. Further, sharply spiked scalar EM (EG) pulses may 
develop appreciably more amplitude that the linearly calculated amplitude from the magnitudes of the 
zero-summation components. The end result is that (1) we can produce powerful gravity waves using 
the scalar EM approach, (2) local spacetime can be curved, producing violation of the conservation 
laws, and (3) the assumption of a local Lorentz frame made by Einstein as a limitation on ordinary 
general relativity is falsified. 


In passing, note that immediately one also has a clear basis for the excess local production of energy 
when the battery furnishing power to a DC series motor is sharply spiked backwards in a 
"recharging" fashion. Further, the ions in the battery (which are several hundred thousand times as 
massive as an electron) possess a resonance on the order of 16 megahertz in a typical lead-acid 
battery. Under the correct conditions, the ions collect the excess energy (due to the initial square 
effect) produced by a sharp pulse of recharging potential. The ions are shocked into resonance and, 
on reversal, "overshoot" and deliver this excess energy to the plates, recharging the battery. Thus 
such a system can violate linear conservation of energy because spacetime is locally curved by the 
spiking, and excess energy from the excited local vacuum is collected by the ions and delivered to the 
plates. This is precisely the effect upon which the first Bedini free-energy motor depended. The 
timing and adjustment, however, are highly critical and difficult, and the battery takes a rather severe 
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beating. 


57. For details and photographs of highly anomalous exhausts seen on Bennett Island, see "Explosive 
Events Seen on Soviet Island," Aviation Week & Space Technology, Sept. 26, 1983, p. 31. NOAA-6 
and NOAA-7 weather satellite photographs of massive smoke plumes, one of them 150 miles long 
and nearly horizontal, are shown. Also, in U.S. weather satellite photos of Novaya Zemlya, similar 
plumes have been detected, making this location a tentative candidate for a second Soviet "exhaust. 
site." See also Letter John M. Miller, Geophysical Institute, University of Alaska, Jan. 4, 1985 with 
attachment, "Bennett Island plume cases recently found." Satellite photos showing actual circular. 
breaking of arctic ice have also been taken near Wrangel Island. See Sam Bishop, "UA photos show 
Soviets break ice for missiles," Fairbanks Daily News-Miner, Dec. 15, 1984, p. 1,3; Craig Covault, 
"Soviet Ability to Fire through Ice Creates New SLBM Basing Mode,” Aviation Week & Space 
Technology, Dec. 10, 1984, p. 16-17. Wrangel Island in fact has a bizarre history: it belongs to the U. 
S., but has been illegally given to the Soviets and occupied and used by them. For details, see 
"Wrangle over Wrangel and the Weather War,” Don Bell Reports, 32(9), Mar. 8, 1985. 


58. For details of anomalous blinding (probably by scalar EM means) of U.S. satellites, see Philip J. 
Klass, "Anti-Satellite Laser Use Suspected,” Aviation Week & Space Technology, Dec. 8, 1975, p. 
12-13. For details of anomalous failures and recoveries of a British satellite, see Joe Schwartz, 
Nature, 280, July 12, 1979, p. 95. 


59. For other possible evidence of traces of Soviet scalar EM activity over the oceans, see George D. 
Curtis, "An electromagnetic radiation pattern over the ocean," Undersea Technology, 5(8), Aug. 
1964, p. 29-30, 40. In producing a scalar wave, there exists a sort of "signal to noise” ratio of the 
desired scalar wave to an accompanying, undesired normal EM component. Due to practical 
equipment imperfections, the generated scalar wave inevitably is accompanied by a small residue of 
ordinary EM wave. While measures can be taken to further purify the scalar wave, a residue always 
remains. Curtis may have detected the weak EM residue accompanying early Soviet interference 
gridding for weather control testing over the U.S. 


60. Interactions which occurred between Khrushchev and renowned physicist and Nobelian P. 
Kapitsa are of interest. Khrushchev desired absolute defense of the Soviet Union so that the Soviets 
might be able to launch any action desired without risk or serious concern, Kapitsa informed the 
Soviet leader that, if a means of total neutralization of foreign missiles was to be found, it could only 
come from a group of new principles in physics which was called " energetics." The term 
"energetics," of course, was contracted from "psychoenergetics," and is essentially the expanded 
physics/electromagnetics that this author has dubbed scalar electromagnetics. 


Strangely, a portion of a book by Marshal Grechko was deleted from its English translation at the 
specific request of the Soviet Union to the U.S. State Department. The passage stated: "Of particular 
importance is basic research aimed at discovering still unknown attributes of matter, phenomena, and 
the laws of nature, and developing new methods for their study and use to reinforce the state's 
defense capabilities." 


The most definitive Soviet book on military strategy is titled Military Strategy (Voyennaya 
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Strategiya). See V. D. Sokolovskiy, Soviet Military Strategy, third edition, edited with an analysis 
and commentary by Harriet Fast Scott, Crane, Russak & Company, Inc., New York, 1975. There are 
three editions, the latest in 1968. In the third edition, the exotic weapons normally proposed for 
defense against strategic ballistic missiles -- such as particle beams, high energy lasers, exotic nuclear 
warheads, plasma weapons, antigravitational weapons, etc. -- are discussed and discounted by 
implication. The statement is made several times that 100% defense against missiles and aircraft is 
possible. A statement is also made that it is interesting to note that this capability (a solution to the 
strategic missile defense problem) has been achieved by the Soviet Union, but not by the West (e.g. 
p. 298.) In the same edition, a previous definition of antimissile defense obviously consisting of 
radars, computers, and interceptor missiles is deleted (see author's note 190, р. 454). 


The Soviets also recognize the great importance of technical surprise: "The experience of war shows 
that warring sides quite often have tried to employ new types of weapons to this end to achieve 
surprise, which are a surprise for the enemy or are little known to him. Each side secretly develops 
new means of warfare in order to employ them unexpectedly. History knows many examples how the 
employment of a new weapon initially gave considerable success because the enemy, caught unaware 
and not knowing the combat capabilities of this weapon, was for some time incapable of effective 
counteraction... The mass introduction of new weapons into an army usually cannot remain secret for 
long for the other side. -- New means of warfare, and in mass numbers, are impossible to create often 
and quickly. In this regard, the sides have begun to take other paths concerning the attainment of 
surprise along with searches for new weapons and their sophistication.” V. Ye. Savkin, of The Basic 
Principles Operational Art and Tactics, Moscow, 1972, U.S. Air Force translation, U.S. Government 
Printing Office, Washington, D.C. 20402. 


61. The Soviets have not discarded most of their old radars, and have continued to develop, build, and 
deploy giant new radars (in apparent violation of SALT agreements), which U.S. analysts always 
analyze in conventional fashion, It is fairly straightforward, simple, and inexpensive to modify an 
ordinary pencil beam radar to produce scalar wave beams and geometrical scalar Fourier expansion 
forms. Radars can provide a wide array of totally new and unexpected capabilities when utilized in 
the scalar electromagnetics mode. Even older Soviet radars, with antiaircraft gun sites and older 
surface-to-air missile sites, will exhibit new and startlingly advanced capabilities against ballistic and 
cruise missiles and Strategic Air Command bombers. Since there are many thousands of these older 
Soviet radars still operationally deployed, in the scalar mode the Soviet strategic defense may well 
approach 100%, just as Military Strategy implies. Also, the antiaircraft and antimissile defense 
capability of Soviet land forces may be far greater than anything presently estimated by U.S. analysts. 


62. To the physicists, engineers, and researchers who have made the tough sledding to this point, 
congratulations! Here's a bonus for you. 


Turn to page 32, equation [7]. Time differentiate it (this is left as an exercise for the reader). Collect 
terms and study the result intensely. 


Now you have the reason why rise time is so important from a scalar EM viewpoint. You can 


also see why spiking the innate inductance of any system very sharply is so important. Fast rise time 
greatly increases the value of the time derivative terms, and your gravito-inertial effects go up with 
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the collective squares of your zero-vector summed components. Any system has at least a little 
inductance. For sharp spikes, the gravitational potential goes very high. The inductance of the system 
momentarily opposes any current (translation: opposes any current bleed-off, or EM force field bleed- 


off). During that time you've got the 4-space G-potential to use. If you need to hold it longer to use it, 
then increase the inductance. 


Now you can see why extremely rapid discharge of properly tuned, giant Tesla coils give 
gravitational and inertial effects sometimes. 


You can see why the sharp "EMP" (electromagnetic pulse) from a nuclear explosion or EMP 
generating device can penetrate the ocean. 


That's why the spikes (such as used by the neurophone) can carry messages directly into the brain and 
nervous system. You also should see why the Soviet woodpecker carriers (a Soviet over-the-horizon 
radar system) are loaded with scalar EM spikes (Bedini has precisely detected them from 50 Hz to 10 
MHz; Golden has detected them into the gigahertz range.) to work on the humans in the targeted area. 
They're zapping the hell out of us. And they have done something similar at the U.S. Embassy in 
Moscow for decades. 


Bedini has developed a simple, cheap device to mess up the phaselocking of the scalar EM spikes on 
the woodpecker carriers. It's based on the fact that the Russkies use a lot of circularly polarized 
transmitters when they make the spikes. Here's what to do: Take 4 strong bar magnets and an old 
(but operational) long-playing record turntable. Set it on 33-1/3 RPM speed. Glue the magnets on the 
top of the turntable, standing vertically, symmetrically placed around the turntables outer edge. Place 
them so that on one a north pole is up, on the next a south pole is up, then a north up, then a south up. 
Now turn the turntable on and let it run. This gadget makes a slowly rotating magnetostatic wave. 
(Yes, it will also make a rotating "magnetic" wave, which is actually two rotating magnetostatic 
waves.). These rotating magnetostatic waves will interfere with the scalar spikes, changing them to 
EM (electromagnetism) and slowly rotating their phase. This breaks the phaselock of the Soviet 
circularly polarized scalar EM signal on the human brain. This gadget will protect the average large 
room. 


But back to our differentiated equation. 


Now you should also see why the first Bedini motor is so "devilishly difficult” to adjust. You've got 
to get the effect and examine it in well under 20 nanoseconds. You'll need an oscilloscope of 350 
MHz range or so. Microwave-quality bench equipment is necessary; the ordinary electrical and 
electronic shop equipment is not good enough. You can also see why the ordinary lead-acid battery 
takes such a beating. However, a special battery certainly can be designed to take it. Now you know. 


Okay, you tigers. Go get 'em. 
63. Now here's a final bonus for the persistent reader. 
This time, see J. N. Brittingham, "Focus Wave Modes in Homogeneous Maxwell's Equations: 
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Transverse Electric Mode," J. Appl. Phys. 54, 1983, p. 1179-1189: T. T. Wu and К. W. P. King. 
"Comment on ‘Focus Wave Modes in Homogeneous Maxwell's Equations: Transverse Electric 

Моде [J. Appl. Phys. 54, 1179 (1983)]", J. Appl. Phys. 56, 1984, p. 2587; T. T. Wu and Н. Lehmann, 
"Spreading of Electromagnetic Pulses,” J. Appl. Phys. 58, 1985, p. 2064-2065; T. T. Wu, 
"Electromagnetic Missiles,” 1. Appl. Phys. 57, 1985, p. 2370-2373. Pay particular attention to the 
latter paper. 


Because of the Strategic Defense Initiative (SDI) and other programs, great interest has recently been 
kindled in using EM pulses to carry energy from a high-powered source to a target. However, so far 
almost all the work is still couched in terms of purely ordinary (though sophisticated) 
electromagnetics. It still involves the EM concept of "EM energy flow through the intervening space 
from the transmitter to the target.” As such, the work to date still suffers from all the self-imposed ills 
and limitations of using the classical force fields concept of EM. 


However, the theoretical work of these referenced papers is of great interest to us here. 


In the first paper, Brittingham sparked a great deal of interest with theoretical work which promised a 
permanently focused 3-dimensional concentration of EM energy that propagates in a straight line 
with the speed of light. That is, this mode used a newly formulated wave packet (called the "focus 
wave mode") that acted as a non-dissipating EM soliton. 


In the second reference, it was concluded that Brittingham's focused wave packet actually satisfied 
Maxwell's equations, but not the associated boundary conditions. 


[Comment by this reviewer: both of these formulations use "linear time” and a "linear frame," 
ignoring the local general relativity aspects. Indeed, Brittingham's "focused wave packet" can be 
made by the zero-vector approach! However, it will not be an "EM" packet, it will be a pulse (or 
oscillating wave, depending upon how it is made) of 5-gravity potential. As such, it contains a 
multiplicity of locked-in, Sth-dimensional, non-zero EM gradients in and EM gradients ош. 
Collectively these gradients themselves constitute a deterministic "flux of gradients” or an EM flux in 
the Sth dimension, with no resultant effective current of EM gradients. In other words, it's possible to 
build a "flux of gradients" and to have a "current of gradients," just as in ordinary EM it's possible to 
have a "flux of virtual particles” and a "current of virtual particles." The argument concerning the EM 
boundary conditions of Maxwell's equations is not relevant in such a case. The only boundary 


involved is the zero itself. ] 


Be that as it may, the 4th reference is of direct interest. In this paper, Wu has done us a great service. 
He shows that, under transient excitation, an antenna of finite size can transmit energy to a faraway 
receiver so that the energy decreases as slowly as one wishes. An electromagnetic pulse of energy 
with such slow decay is conveniently referred to as an "electromagnetic missile.” 


The electromagnetic missile has important applications, according to Wu. One possible application is 
the transmission of 


information in a manner that is very difficult to intercept or jam. A second possible application is to 


‘le 1CYbeardea/ ADDITIONAL :20NOTESS:20ANDS%20REFERENCES him (19 of 21)25.11.2005 0:09:25 


The Tom Bearden Website 


destroy or disable a distant target. However, Wu feels that so much energy is required [remember, he 
is speaking of EM non-zeroed force fields traveling through ordinary space] that a likely radiating 
source must be something like a nuclear explosion, However, as Wu points out, a nuclear explosion 
produces a powerful EM pulse which includes frequencies from microwaves to gamma rays. To 
weaponize the explosion to produce a coherent beam, the nuclear explosion must be controlled to 
produce a coherent radiating source and a pulsed laser-like EM beam. Wu points out that such a 
technology is difficult and has not been developed. 


We comment as follows: It is certainly true that enormous energy is required if the waves in the pulse 
remain electromagnetic -- that is, if they have non-zero resultant E and В fields to the external 
observer. 


On the other hand, if we form a complex of waves in opposition so that we control the energy content 
of each individual component wave, but blend all the waves so that their collective envelope wave 
has zero E-field and zero B-field resultants, then — to the external observer -- the EM energy is 
infolded and unzipped electromagnetically. It is now electrogravitational energy, and limitations of 
"EM force field energy flowing through space or through a physical medium" need no longer apply. 
However, we may still look at each EM component wave as an individual EM wave, moving in the 
Kaluza-Klein Sth dimension that is wrapped-around each and every point in our ordinary 4-space. In 
other words, to the ordinary 4-spacetime observer, each component wave has a special channel 
around every point of his space, not through it. Thus we have established multiple EM channels "just 
outside” each point of observer space. These we call "scalar channels,” and EM energy can move 
through each one as if it were moving through a wire. The relative potentials between the "ends of 
each wire" determine in which direction the "EM energy current” flows along the wire. 


And in each of these "special channels," we just have a normal kind of space (to the internal 
observer). Wu's paper assures us that we can get as much of the input energy to the distant target as 
we desire. The problem then is how to break the zero-summed EM envelope (and hence the "zero 
channel” for each component EM energy wave) in the distant target itself, spilling the infolded 
contents of all the special channels back into ordinary spacetime as EM energy (either positive or 
negative). 


That, of course is easily done by interference in the distant zone. As previously stated, there is a way 
in which we can even perform this interference in a single scalar beam. Since the newly formed EM 
energy emerges from each and every increment of spacetime occupied by the distant target, it already 
emerges inside the very vitals of the target. It does not have to translate through the intervening 
ordinary space between transmitter and target. Instead, it goes through the Kaluza-Klein fifth 
dimension, It translates along a line through our space, but not through our space. With the scalar EM 
approach, we transmit EM energy through hyperspace, not through normal space. 


Hereafter we will adapt and expand Wu's SDI term "electromagnetic missile" to include these 
electrogravitational aspects. In other words, we include the "scalar EM missile", which consists of an 
infolded multiple of Wu's ordinary EM missiles moving together coherently in special sheathed 
hyperspace channels. 
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In Appendix I we show an anomalous photograph taken by Bob Gladwin, just before the shuttle 
launch of Nov. 26,1985. While the photograph may be an artifact, it also is a candidate for the test 
strike of such a Soviet scalar "electromagnetic missile" tested against an aiming point offset from the 
shuttle launch which followed a few seconds later. The test was accomplished before the shuttle was 
launched, and offset from it, so that it positively would not endanger the shuttle itself. The conditions 
under which this spectacular photograph was taken happened to coincide with the special conditions 
required to photograph such scalar EM energy. Those conditions are clarified and explained in the 
Appendix. 


My deep appreciation goes to Mr. Gladwin for allowing me to use this photograph. As we will point 
out in Appendix I, the video camera caught a picture of the Soviet scalar EM marker beacon 
associated with the Titan explosion of April 18, 1986. One can rest assured that the Soviets probably 
destroyed that vehicle, using a scalar EM missile. 
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APPENDIX 1: SOME IMPORTANT INDICATORS 
AND DESTRUCTIVE TESTING 


Some of the indicators which bear on the use of the 
Soviet 

scalar electromagnetic grid via the Woodpecker EM carrier 
beams are given in this appendix. along with other 
information believed pertinent to overall scalar EM effects. 


IN ADDITION, THE THESIS OF ACTUAL LIVE 
TESTING OF THESE WEAPONS BY THE SOVIETS -- 
TO INCLUDE THE DESTRUCTION OF A TROOP- 
CARRYING U.S. AIRCRAFT, A SHUTTLE, AND A 
TITAN MISSILE -- IS ADVANCED AND 
INDICATORS PRESENTED. 


An anomalous photograph taken by Bob Gladwin is 
presented which possibly may have captured the "smoking 
gun" — the strike of a 

Soviet scalar EM missile at an offset aim point near the 
shuttle Atlantis, just before its launch on Nov. 26, 1985. 
However, this photograph is caveated since it may also 
represent an anomalous but ordinary artifact. captured in 
some as yet unknown manner. The manner in which such a 
photograph may have been taken -- when normally the 
scalar energy does not show on a photo -- is explained. 


Another photograph taken by George Suchary after the 
launch did 

capture the Soviet "marker beacon" utilized in the test firing, 
however. This independent photograph is presented, and 
adds credence to the thesis that the Gladwin photograph 
captured the test of a Soviet scalar EM pulse missile. 


- INDICATORS AND SUCH - 


1. Continual cloud radials have repeatedly been seen and 
photographed over Los Angeles, California or its vicinity. 
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Los Angeles is also apparently a "hinge point" for bending 
and controlling the jetstream. Three typical radials seen to 
form one after the other by Margaret Wilson (and sketched 
and airbrushed by her) in the greater Los Angeles area are 
shown in figures 1, 2, 3, and 4. These radials were formed 
on Sunday, Jan. 26, 1986. Ms. Wilson had heard my 
Saturday night "Soviet Weather Engineering" broadcast over 
KABC Los Angeles, and my request that anyone who saw 
the typical radial cloud formation should photograph or 
draw it, noting time and location, and send the photos or 
drawings to me. 

As Margaret described it. "To my astonishment, the 
next day I not only saw one, but three in the sky at the same 
time. 

The time of the first one was Sunday, Jan. 26, at 1:15 p. 
m. 

. . . [stepped out the back door for some minor errand and 
noticed a 

fan of long straight clouds in the sky. The sky had been 
filled with dark clouds most of the morning but this had 
been breaking up and the western half of the sky was now 
clear with these lines of clouds spread out on it. 1 
immediately thought of your request and tried to see the 
bottom of the fan which was hidden behind bushes and a 
garage, When I stepped into the street, I saw there was 

а semi-circle beneath them. 

Not having film and a wide-angle lens on my camera. 
T knew I couldn't capture it in its entirety. Гат, however, a 
retired commercial airbrush artist so I quickly sketched the 
formation. It is illustration #1. 

It was in the western sky, the base of the central semi- 
circle sitting about 15 degrees above the ocean horizon. It 
was very clear and sharply defined. The semi-circle was 
broken at the top and the two broken ends curled inward like 
commas. As I sketched the wind deformed it somewhat, the 
right half of the whole formation sliding down away from 
the left. 

Ten minutes later it was getting quite clear of clouds 
except 
for a bank over the Santa Monica Mountains to the north 
and there, straight north, another fan was forming. As I 
watched it took shape -- illustration #2. The same broken 
semi-circle (with commas?) but this time the bases of the 
rays were feathered about half-way out with end halves long 
straight wisps. 

As I sketched, another fan had begun to take shape 
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further east. It was hard to tell its size but I had estimated 
the first one at about 15 miles across and the second a little 
larger and the third larger yet. At the peak of its formation it 
looked like illustration #3. ... There in the middle of the 
central circle, hazy and a little faint was what looked like the 
top of a mushroom cloud. Or was it only a distant 
thunderhead that coincidentally found its way to a place 
behind the formation? The arms of the last, largest 
formation were rather wavy and feathery like some gigantic 
sea creature. It did not disperse as fast as the others, but 
held for a couple of hours, though it was pretty distorted by 
then. I could not estimate its size as I wasn't sure of its 
altitude, 

Were they aircraft contrails? Certainly not! There was 
an airliner in the sky at the time -- a mere scratch on the 
smooth blue sky (see illustration #3, right center.). 

The three formations were present in the sky at the 
same time although the first was getting quite distorted by 
the upper level winds before the last reached its peak. 

Tuesday our weather changed from hot and sunny to 
rainy as the weather man said the path of the jetstream 
altered, and then there was the space shuttle explosion. 

...The Russians seemed very sincere in their sympathy 
for the loss of our astronauts but only two days later it was 
printed in TASS and I personally heard Vladimir Posner say 
that Russia hoped that the United States would now realize 
what could happen if the S.D.I. program was further 
pursued, Was this friendly concern or a threat? It is very 
evident that if the 5.0.1. can destroy a missile in flight, it can 
also destroy one on the ground. This would immediately put 
all Russian missiles in [reach of] our arsenal. They are 
already in place in the most desirable target areas -- their 
own launch sites. ГА be panicky too if I were a Soviet 
leader.” 

[Ed. comment: My sincere thanks to this thoughtful 
lady who took the time to sketch the cloud radial phenomena 
occurring in the Los Angeles "jetstream pivot point" at this 
critical time, just prior to the launch and destruction of the 
Challenger. 

Anomalous cloud grid activity (formation and 
dissolution) in 
the Los Angeles area has been positively correlated with 
Soviet Woodpecker activity by engineer Ron Cole, with 
100% correlation in 30 straight Woodpecker measurement 
runs. Statistically, of course, this 
is quite decisive.]. 
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2. — Continual cloud radials have repeatedly been seen and 
photographed over Huntsville, Alabama, associated with 
weather engineering and grid activity. Typical radials seen 
by this author are shown in Bearden, Soviet Weather 
Engineering Over North America, 1-һг. videotape, 1985. 
Huntsville is apparently a pivot point or "hinge point" for 
bending and controlling the jetstream. 


3. — Spectacular cloud grid patterns have been seen over 
Huntsville, Alabama and Los Angeles, California. An 
excellent videoclip of one 

of the Los Angeles area grids, personally observed and shot 
by KABC Open Mind talk show host Bill Jenkins, is shown 
in Bearden, Soviet Weather Engineering Over North 
America, I-hr. videotape, 1985. An artist's sketch of an 
earlier gigantic grid, extending from horizon 

to horizon in every direction, seen over Huntsville, Alabama 
by Tom Bearden and Ken Moore, is also shown in the tape. 
The videotape is available from P.O. Box 1472, Huntsville, 
AL 35807. Sketches and details of another highly 
anomalous grid pattern observed in the greater Los Angeles 
area by engineer Ron Cole are shown in figures 5 and 6, 

The reason that clouds of water droplets and/or ice 
particles detect the scalar interferometry and form signature 
patterns is simple: Consider each НО molecule as having 
two light little hydrogen atoms hanging on to the much 
heavier oxygen atom. The covalent sharing with the oxygen 
atom of the electron from each hydrogen atom means that 
(1) the electrostatic scalar potential between the H ion and 
the O ion it is bonded to, is rhythmically varying as the 
electron is shared back and forth, (2) this varying potential 
contains "electron spin holes" since it is made by the moving 
electron, (3) two such varying potentials exist since there are 
two H atoms sharing covalent electrons with the O atom, (4) 
the two H ions are at an angle of over 100 degrees with 
respect to each other, (5) the molecule assembly thus 
constitutes one part (one half, so to speak) of a scalar 
interferometer with imbedded electron spin holes for 
electron hooking, (6) Incident scalar waves from outside the 
system interact with the "half scalar interferometer.” This 
scalar interferometry interaction is coupled to the covalent 
bonding electron because of the internal spin hole pattern of 
the molecular half of the interferometer. The coupled 
electron moves with the scalar pattern's changes, causing an 
observable interaction with and in the electrical structure. 
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and ionic potential of the molecule, (7) the weak H to H 
hydrogen bonding between molecules connects resulting 
ionic potential changes to the structuring of the entire 
macroscopic cloud assembly. Thus by scalar interferometry 
with the H0 "half interferometers", an incident scalar EM 
pattern is detected and translated into patterns of E and B. 
force fields. The HO molecules then "line up" in accord 
with the electrical patterns detected. 

Thus the clouds form "signature patterns" according to 
the incident scalar EM radiation patterns. Giant cloud 
radials in the targeted area are probably due to the type and 
shape of antennas -- including the type and shape of the 
electrical wires establishing the antennas’ ground planes — 
640used by the Soviet Union to project the scalar waves. 
Note that such "radial" antenna patterns were occasionally 
used by James Harris Rogers in his underground and 
undersea scalar EM transmission system. 


[For Rogers' patents, see U.S. patent numbers 
1,316,188, Radiosignaling system, Sept.16, 1919; 1,322,622, 
Wireless Signaling System, Nov. 25, 1919 (figure 6 of this 
patent clearly shows a "radial wire" ground plane antenna); 
1,349,103, Radiosignaling system, Aug. 10, 1920 (the fourth 
version in figure 1 shows inside/outside variation which, for 
the long waves used, to a distant observer appears as а 
varying magnetostatic scalar potential using opposing B. 
fields); 1,349,104, Radiosignaling system, Aug. 10, 1920; 
1,220,005, Wireless Signaling System, Mar. 20, 1917; 
1,303,729, Wireless signaling system, May 13, 1919; 
1,303,730, Radiosignaling system, May 13,1919; 1,315,862, 
Radiosignaling system, Sept. 9, 1919; also 958,829, Method 
and Apparatus for Producing High Frequency Oscillating 
Currents, May 24,1910.]. 


4. Anomalous power outages in Ventura County, 
Southern California on Nov. 8 and 9, 1985. Again, engineer 
Ron Cole, who lives in the affected area, investigated and 
reports as follows: 

"On the evening of 11-8-85 in a rural area of Ventura 
County known as Carlisle Canyon, a strange electrical 
phenomenon began to occur at about 10:15 p.m. Our first 
observation was that random white dots began to appear on 
the TV screen, then began to increase in size and brightness. 
The brighter the dots got, the dimmer certain lights in our 
home became. Yet later we found that, when some lighting 
circuits were dimming, other circuits were causing lights to 
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shine much brighter than normal. After a bit of checking, 
we were able to determine that lighting circuits common to. 
pole 1 of the service transformer were the ones that were 
seeing a reduction in voltage, while all circuits on pole 2 
were seeing an increase in voltage. 

There is another interesting condition that was 
observed on the TV screen. The dots were in syne with the 
vertical field or frame rate of the signal. This means that the 
interference had to be of a frequency of 59.7 Hz or 29.85 
Hz. Normal power line interference will form a grouped 
dash pattern across the screen and will strobe upward at the 
rate difference of 59.7 Hz or 29.85 Hz. In the 8 November 
case, there was no strobing of the dots whatsoever. 

These conditions continued off and on for the rest of 
the entire evening and were observed by no less than six 
other persons that I know of. They were observed over the 
entire TV frequency spectrum, low band VHF, high band 
VHF, and on two UHF channels. Line interference is almost 
always most prominent on the low band VHF frequencies 
only. 

These anomalous events would take place on a 
somewhat irregular time pattern; anywhere from 3 to 10 
minutes apart. They would always last for about 2 minutes. 

At 12:30 a.m. I went to bed and was not aware of any 
further activities until 6:20 a.m., at which time I was 
awakened by several sharp snapping or cracking sounds 
coming from the walls of my house. 1 rolled over and went 
back to sleep, only to be reawakened about 15 minutes later 
by my wife, who informed me that the power and phones 
were out. My comment was, "Some dummy must have 
crashed into a power pole," and I dozed off again. 

At 10:15 a.m. the power and phones came back on 
line. Shortly after, our phone began to virtually ring off the 
hook. About a dozen neighbors up and down the canyon 
wanted me to check out their electrical wiring and various 
appliances. All of them were trying to explain their 
individual encounters and what took place when the power 
went out. Such things as wires snapping in walls, singing 
and humming sounds coming from wiring in walls, strong 
smell of ozone, light bulbs exploding, buzzing coffee pots, 
and a handful of other phenomena all took place just before 
the power went out at 6:20 a.m. 

A typical example was that of Rob Steel. [Ed: Name 
changed for this report; his real name is in my files.] Rob 
lives four miles down the canyon from us. He had just 
turned on the lights in his barn and was getting ready to feed 
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the livestock, when he realized he had left several needed 
items in the garage located about 75 yards from the barn. 
Upon entering the garage, he saw the garage lights began to 
flicker, then go to a dim orange glow. Upon stepping from 
the garage area, Steel saw that lights in the barn were so 
bright that he thought the entire structure was about to 
explode. He froze in his tracks for a moment and his whole 
house and garage began to hum. Then everything went out. 

An interesting point to inject is that Mr. Steel's home 
and several others farther down the canyon from us are 
being fed from a different 19 kv power feeder source than 
the 14 ky feeder that supplies us and most homes in the 
canyon. 

At about 2 p.m. on 11-9-85 I was in contact with the 
power utility company (Southern California Edison 
Company) to inquire as to the cause of the power outage. 
My first assumption was wrong. No power poles had been 
knocked down; only a ceramic fuse in the 19 kv feeder 
system had blown and a two-pole oil breaker had kicked out 
on the 14 ky feeder system. Load charge recorders at the 
power company show that both fuse devices kicked out at 
exactly the same time, but they are in по way common to 
each other as to load distribution. They only supply power 
to adjacent areas. 

Also, the phone company has no record of its service 
being out, yet the phone service was restored when the 
power was restored. The phone company does not use 
Edison Company's power to power its phones. Again, the 
only commonality is that the phones and phone lines were in 
the same area. 

Numerous magnetic breakers, used as manual switch 
devices for well pumps and other services, were on when 
power was returned. These switches had previously set in 
their off state 

A strong electrical-type ozone odor was detected at five 
locations at the time the power went out. 

Later we found that a Research and Development 
laboratory in a nearby area measured 29 Hz intermittent. 
signals late on the night of 11-8-85. These signals were 
interfering with some critical tests the lab personnel were 
trying to accomplish. The laboratory itself did not. 
experience a power outage. 

At this point in time, the only realistic surmise we can 
come up with is that a tremendous ELF or scalar ground 
wave was adding and subtracting to the grounded neutral 
service side of the power pole transformers so as to sum in 
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and out of phase. When peak nodes were achieved, all line 
transformers ended up back-feeding the feeder lines out of 
phase, causing the final power outage. 

Twenty-one persons are aware of the strange conditions 
of the power outage and prior events. [Ed: Their names are 
in my files.]" 

Editors comment: Another anomalous power outage. 
also occurred in the same area. This occurrence is possibly 
associated with effects of the scalar interference grid 
adjustments. If the Soviets were preparing for a major test of 
the grid in the Launch Phase ABM mode, substantial tests 
and exercises may have been performed before the actual 
"wet run" against the shuttle launch on Nov. 26, 1985 -- 
about two and a half weeks after the anomalous power 
outage at Carlisle Canyon, 

See the Rogers' patents, referenced above, for ideas of 
how scalar EM signals couple to the power lines and 
telephone lines. 

As this book goes to press, John Bedini has notified 
me that his new and very sensitive developmental scalar 
detector positively verifies scalar frequency "spike" activity 
on the Woodpecker grid (and possibly the ground reference) 
from 50 Hz to 10 MHz. A normal instrument will definitely 
not see these signals. John's lab is at Sylmar, California and 
about 70 miles from Carlisle Canyon. 


5. — During the Skylab mission, NASA astronauts 
observed and photographed a mysterious green glow of the 
atmosphere. The glow was over 1,000 miles long and over 
100 miles wide, From Carlisle Canyon, Ventura County, 
California the sky has also been observed to possess а 
mysterious green glow from horizon to horizon, on three 
occasions. [Editor's comment: It is hypothesized that this 
green glow is associated with grid activity in the Launch 
Phase ABM System mode.] 


6. Just prior to the hapless launch of the Challenger on 
Jan. 28, 1986, the Soviet Union sharply bent the jetstream 
down through the center part of the country, then curved it 
eastward across the Florida panhandle. This exposed the 
waiting Challenger on the launch pad to severe cold air, 
brought down from Canada by the sharply deviated 
jetstream. The use of the scalar interferometry aspects of 
the Woodpecker grid for weather engineering over the U.S. 
has been documented previously. [Bearden, Soviet Weather 
Engineering Over North America, 1-hr. videotape, 1985; 
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Bearden, "USSR: New beam energy possible?", Defense & 
Foreign Affairs Daily, 13(111), June 12, 1984, p. 1-2.]. 
Wilson's cloud radial sightings on Jan. 26, 1986 and Cole's 
giant cloud grid sightings on Jan, 24, 1986 are directly 
connected with adjusting the Woodpecker grid and deviating 
the jetstream, to carry cold air to the Florida launch site. 


7. Тһе previous testing of the grid in the Launch Phase 
ABM/Anti-bomber Mode, using actual jet aircraft as "wet- 
run" targets, has been demonstrated by various anomalous 
incidents. 

As one probable example, see "Jetliner drops 32,000 
feet; 400 aboard; 50 are injured," AP release, Huntsville 
Times, Feb. 20, 1985, p. 1 and "China Airlines Pilot Denies 
Cockpit Error," AP release, Huntsville Times, Feb. 21, 
1985, p. A-9. In this incident (see figure 7) a Boeing 747, 
flying at 42,000 feet and bound for Los Angeles, 
experienced unusual engine flameouts while still out from 
San Francisco. In a hair-raising plunge toward the earth, the 
pilot fought to restart the engines and regain control of the 
aircraft. After a fall of some 32,000 feet in two minutes, the 
engines finally restarted, and the pilot was able to fly into 
San Francisco and land safely. 

We have already explained how the Soviets are able to 
track the aircraft's jet engines, Later in this Appendix we 
show just how accurately an actual "scalar EM missile" may 
be focused by the Soviets on a hapless target. If a 
negatively biased pulse or continuous wave scalar EM 
"energy extraction" beam hits the engines, the extraction of 
energy will result in engine flameout. (No heat energy, no 
combustion of the fuel.). This is apparently what happened 
to this aircraft. In the presence of "splatter" from the 
extraction beam targeted at the engines, the aircraft. 
instruments were seriously affected. Different instruments 
have different responses to such an anomalous scalar EM 
kindling effect. Thus a signature would be that the 
instruments disagree with each other, and need not record 
what actually occurred. This appears to have been the case, 
constituting a signature that scalar EM was targeted against. 
the aircraft. The pilot's instruments apparently indicated that 
the control system had failed, while the flight recorder 
apparently indicated that it had not. 

Let us assume this was a Soviet test. When the distant 
Soviet operator turned off the extractor beam, the engines 
returned to normal state after a "discharge time constant" 
period. They normalized before the plane struck the ground, 
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so the pilot was able to restart the engines and proceed. 

Notice that this was a limited test to cause engine 
flameout only. If the scalar EM missile had been used 
against the aircraft in the "pulse" mode, it would instantly 
have exploded in mid-air. 

The crash of an India jet aircraft outside Great Britain 
may have been a test of the same weapon in the pulsed 
"destroy aircraft" mode, since there are indications that the 
aircraft suffered an anomalous midair explosion. Another 
candidate for such a possible "shoot-down" of a jet aircraft 
is an (Italian) Itavia DC-9 that crashed into the 
Mediterranean in June, 1980. Both Itavia and the Italian 
Transportation Minister Salvatore Formica believed that a. 
missile struck the jetliner and was the likely cause of the 
crash. It may have been a scalar EM missile and a full-up. 
test by the Soviet Union. See "Plane was probably hit, judge 
says,” Birmingham Post-Herald, Jan. 17, 1981. 

Also the present author has knowledge of at least one 
instance in the early 1980's when an American-made tactical 
ballistic missile was anomalously destroyed shortly after 
being launched by troops in Europe. The destruction was 
anomalous and a large hole was inexplicably burned through 
the side of the missile -- exactly as if it had been struck by a 
scalar EM missile test in the anti-tactical missile (ATM) 
role. 


8. Аз another example of airborne scalar EM activity in 
the Woodpecker grid, in January 1985 a U.S. Navy- 
dispensed chaff cloud, dispensed well-offshore from San 
Diego, California was caught by an unexpected wind and 
blown toward the city. (See figure 8.). As the chaff cloud 
moved in, significant failures of electrical systems and 
electrical components resulted. Power was disrupted to as 
many as 60,000 homes by the incident. 

The sudden, unpredicted wind was suggestive of a 
wind blowing toward an artificially created low pressure 
area, Under certain conditions, a specialized structure such 
as that of a piece of sophisticated chaff will reflect scalar 
waves of frequencies within its cut bandwidth. If scalar 
modulation frequencies within the chaff bandwidth were 
present on the Woodpecker carrier grid above and 
surrounding San Diego, a myriad of reflecting bits of chaff 
in the moving chaff cloud would produce myriads of 
random, invisible "fireflies" of EM energy kindled at a 
distance, from random scalar interferometry, in a zone 
surrounding the cloud. As these invisible "firefly" pulses of 
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EM energy pulsed inside components of the electrical 
systems and electrical controls in San Diego and vicinity, 
extensive and random internal electrical interference 
occurred. This lead to widespread, anomalous electrical 
failures throughout the city. 

Note that this activity preceded the huge Soviet scalar 
EM exercise of April-May 1985. The grand exercise would 
certainly have been scheduled well in advance by Soviet 
strategic forces controlling the scalar EM howitzers and 
Woodpecker grid weapons, and adjustments and smaller 
tests would have been being made for some months before 
the tests. 


9. Other anomalous "electrical strikes" certainly exist, 
suggesting Soviet testing may occur widely throughout the 
world, yet be reported as ordinary but anomalous 
phenomena, An example which comes readily to mind is 
the anomalous blast (or blasts) that struck Bell Island, off 
the east coast of Newfoundland, on April 2, 1978. Persons 
on the shore of Conception Bay reported seeing fireballs 
coming down out of the sky and hitting the island, according 
to Royal Canadian Mounted Police. Highly anomalous 
atmospheric electrical activity preceded the blast. This may 
have been Soviet testing of scalar-created electromagnetic 
missiles. Extensive information on this incident can be 
obtained from P.A.C.E., 100 Bronson Ave., Apt. 1001, 
Ottawa, Canada TIR 608. 

As another possible example, villages in an area of 
West Donegal in Ireland have been terrorized by freak 
“lightning bolts" for over two years. Roofs have been 
literally stripped off, windows smashed, telephones and 
television sets blown up, and pipelines wrecked. On 
Dec. 25, 1984 а mighty blast caused a three-day blackout: it 
accompanied a snowstorm, the first "white Christmas" in the 
area in 20 years. See "Bolts from the blue,” Fortean Times, 
Issue no. 45, Winter 1985, p. 5. 


10. Scalar spikes or pulses from the Soviet testing may 
also cause other anomalies, including deaths of unsuspecting 
persons using the telephone. For a candidate event of this 
type, see "Killer Phones," Fortean Times, Issue no. 45, 
Winter 1985, p. 8-9; also AP release, Huntsville Times, 
May 30, 1985; AP newswire June 2, 1985; and New York 
Times, Sep. 11,1985. 

On May 21, 1985, five days after passing a complete 
physical examination, 17-year-old Jason Е. Findley of 
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Piscataway, New Jersey was on the phone at his 
grandmother's house, talking to his girl friend. An odd click 
occurred on the line, followed by a gasp from Findley and 
then only the TV playing in the background, His 
grandmother found him unconscious, still clutching the 
phone in his hand. Rushed to Muhlenberg hospital, he was 
pronounced dead shortly afterwards. An autopsy could not 
determine the cause of death, and the telephone company 
found the phone working properly, properly grounded, and 
no evidence of excess electrical charge. Findley was lying 
on a wooden bed which would not conduct electricity. He 
had a hemorrhage of the inner ear. There had been an 
electrical storm over Scotch Plains, New Jersey the night 
Findley died, 

AP wire services were told by the special forensic 
investigator with the New Jersey medical examiner's office 
that about six people had died in the U.S. in similar 
circumstances, Others had reported being knocked 
unconscious by "high voltage shock" from their telephones. 
Several weeks before Findley's death, another man from 
Whitehouse Station, New Jersey had been found 
unconscious with a telephone in his hand, According to the 
Consumer Product Safety Commission in Washington, D. 
C., in 1984 nearly 12,000 people in the U. S. were taken to 
emergency rooms with injuries related to telephones. A 
hundred of them died, although exact details were not 
revealed. 

Note that the giant Soviet scalar exercise of May 1985 
had been detected and verified by Golden. Substantial 
activity in the Soviet weapon complex, and in the 
Woodpecker grid over the U.S, continued throughout May 
and beyond. A phone line may by chance detect one or 
more atmospheric scalar EM pulses, just as occurred in the 
blackout in Ventura County, California on Nov. 8-9, 1985. 
These scalar pulses can travel along a phone line and be 
broadcast into a person's ear and brain from the telephone 
earpiece. The proper scalar EM pulse can induce both 
"acoustic shock" in the inner ear and "electrical shock" 
conditions in the nervous system. The pulse may also 
interrupt the body's electrical timing pulses to the heart, 
causing the heart to stop without physical damage. The 
scalar EM shock to the brain and nervous system can knock 
the person unconscious or, if sufficiently strong, kill him 
instantly. The condition is worsened if the person is 
ungrounded, since then he acts as a large, open-ended 
capacitance in series with the telephone instrument's 
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inductance. In such case, the scalar resonance of the 
equivalent series LC circuit can be sharply excited and 
resonated. By the nonlinearities of the body and nervous 
system, the scalar resonance can be translated into an 
ordinary electrical pulse or resonance. Since the scalar 
power is not translated into ordinary power except inside the 
nonlinearities of the human capacitor/nervous system, no 
damage to the telephone or phone lines need happen. [At 
the ComTee exhibit in Las Vegas in 1984, John Bedini 
demonstrated powering a 200-watt speaker system through a 
100-foot length of #40 magnet wire, using scalar EM 
means. He put some 200 "watts equivalent” of scalar energy 
through the tiny wire to the speakers, where a small Bedini 
translator translated it back into ordinary electrical "force 
field" energy, powering the speakers. This was much to the 
astonishment of the technical audience, since the wire was 
quite cool and exhibited no evidence of heating, even though 
by conventional thinking it should have been instantly 
melted.] 

The bottom line is: With increased Soviet scalar 
weapons activity over the U.S., the telephone system is 
likely to become more hazardous to humans using it, when 
th e instrument is connected to th e external wire. А radio 
ph one is much saf er against anomalous seal ar EM 
"spiking." 


11. The metal-softening detected and verified by Frank 
Golden on Jan. 1, 1986 is certainly indicative of a new 
mechanism or effect added to the Woodpecker grid. The 
highly specialized nature of the particular detector/amplifier 
which Golden was using provides strong evidence that the 
signal was actually derived by recording the scalar EM 
signals produced by a human cerebrum (two cerebral 
hemispheres connected by the corpus callosum, forming a 
scalar interferometer) when the human was successfully 
performing psychokinesis (metal-bending). The fact that 
Golden was able to nullify the signal locally by special 
methods worked out by him lends further credence to this 
hypothesis. In any event, three hours of very objective 
experimental data strongly support this thesis. It is therefore 
indicated that (1) the metal-softening signal had been added 
for a purpose, and (2) something made of metal was going to 
be softened, leading to its failure. Certainly the Challenger 
would have been an ideal target; softening the metal on its 
boosters and fasteners by even a small percentage would 
significantly reduce the vehicle's ability to withstand the 
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stress during launch, This of course is circumstantial 
evidence only, but the finger of suspicion is there 
nonetheless. It is a fact that the metal-softening signal was 
and is in the Soviet Woodpecker-repertoire; it is a 
presumption that it was intended for use against the 
Challenger. 


- FINAL DRESS REHEARSAL BEFORE THE BIG 
SHOW - 


12. Тһе shuttle launch from Cape Canaveral on ће 
evening of Nov. 26, 1986 seemed smooth as silk to the army 
of official observers and onlookers. In reality the Soviet 
Union clandestinely conducted one or more Launch Phase 
ABM System tests against the vehicle, using it as a 
convenient target. 

Figures 9, 10, 11, and 12 are included to give the 
reader some preliminary background on the highly 
significant events which occurred in conjunction with this 
flight, and previous to it. These figures are newspaper 
articles from the News Tribune, Fort Pierce, Florida. The 
articles are used by permission. 

Anomalous atmospheric "booms" and airquakes had 
occurred in the Florida area for over three and a half years 
prior to the launch. Sixteen counties, most of them on the 
northern Gulf coast or close to it, had reported booms during 
the two-year period preceding April 1984. State and local 
emergency preparedness officials and U.S. Air Force Base 
representatives met but could not resolve the mystery of 
what was causing all the anomalous booms. 

In fact, many booms had occurred in and around the 
gulf coast of Florida, particularly offshore from St. 
Petersburg, starting from several years earlier. 

These anomalous booms were caused by the Soviets 
adjusting and testing the Woodpecker scalar EM grid for 
weather engineering and potential weapons use. The booms 
and airquakes were certainly not confined to Florida alone, 
but also occurred at many other locations throughout the U. 
S. and Europe. 

Mysterious, highly localized seismic microquakes also 
had occurred at widely scattered locations throughout the U. 
s. 

On at least two shuttle flights prior to the Nov. 26, 
1985 launch, large anomalous "booms" had occurred over or 
around the launch site after launch. No one in NASA knew 
what they were or what caused them. 
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So prior to Nov. 26, the Soviets had already prepared 
and tested the Launch Phase ABM system mode of the grid 
against at least two U.S. shuttle launches. However, so 
eerie and strange are the scalar EM weapons that they had 
been able to do so without the U. S. government even 
becoming aware of what was going on. In the Kremlin, they 
must have marveled at our continued ignorance. 

А‹ апу rate, they tested the Launch Phase ABM system 
again on Nov. 26, and this time private U.S. citizens 
happened to capture at least some evidence of what was 
going on. It still would have died there without surfacing, 
except for a curious chain of events. Let me briefly recount 
those events. 


а е ан е л АЫ 


Lucius Farish publishes a fine little monthly 
newsclipping collection called UFO Newsclipping Service 
(Route 1, Box 220, Plumerville, AR 72121). In it she 
includes clippings on all sorts of anomalies, including 

UFO's, strange light phenomena, etc. Because of my long 
work in UFOs (for some time now, placed on the back 
burner due to the press of my work in Soviet scalar 
electromagnetic weapons), I've subscribed to Farish's service 
for several years. 

And this time my unorthodox interests certainly paid. 
off. Farish published a clipping of the article, "NASA 
officials stumped by strange light, boom," by Susan 
Burgess, News Tribune writer (see figure 10). The moment. 
Tread the article, I realized that the Soviets had actually 
tested the Launch Phase ABM System's area mode against 
the shuttle launch of Nov. 26, 1985. Further, George 
Suchary had taken a picture of the marker beacon as it was 
slewed away at the conclusion of the test. 

With alacrity 1 contacted Ms. Burgess and, through 
her, George Suchary. Both were very helpful, and Mr. 
Suchary gave me permission to use his important 
photograph of the light moving away after the test. 

Ms. Margery Bril , the kind librarian at the News Tribune, 
sent me four clippings. 

After reading the article by Julie Enders, Showcase 
Editor of the News Tribune, I contacted her also. Although 
extremely busy, Ms. Enders kindly gave me additional 
details, including the fact that Bob Gladwin had taken a 
series of eight stills of the launch itself, and in one frame an 
anomalous, curving line of light with a splash on the end 
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appeared. 

At first I thought it might be the answer to a dream. 
Very tentative information suggested that the "curved light 
with a splash on the end" might have occurred in one of the 
pictures taken during the launch sequence itself, with the 
light striking directly under the shuttle shortly after it lifted 
off. I was positive the Soviets could strike at the shuttle (or 
a missile) with a "scalar EM pulse" missile, but hardly dared 
hope someone could have actually been lucky enough to get 
a photograph of it. 

From my acquaintance with two masters of 
paranormal photography -- the indomitable Trevor James 
Constable and a close friend, Joe Gambill -- Г understood 
how one could possibly get a picture of such a strike -- 
assuming it occurred — at night, when the same picture 
could not have been taken in the daylight. 1 also understood 
why the camera might catch it when the human eye would 
not see it. 

It seemed that, between them, these friendly, 
cooperative persons just might have gathered together the 
positive evidence to prove that the Soviets had struck at the 
shuttle with an offset test of a scalar EM missile, using a 
marker beacon for adjustment. (As it turned out. it was not 
to be as definite as that!) However, time was of the essence. 

The Soviet tests had definitely included a test in the 
"area burst" mode, which can catch and destroy several 
missiles fired from a deployed silo complex at once. The 
clinching evidence I had needed for so long on a Soviet test 
of the pulse mode -- the scalar EM pulse missile -- just 
might be there in one of Bob Gladwin 1s photographs. But 
there was no time to lose; such evidence is fleeting. and 
unless I moved quickly, it was likely to fade away and 
disappear forever. With persistence, the rest followed 
swiftly. Mr. Suchary graciously gave me permission to use 
his photographs. These of course prove that the marker 
beacon was there. (In addition, it was seen by numerous 
persons.). The News Tribune gave me permission to print 
the articles. Mr. Gladwin furnished his negatives and gave 
me full permission to analyze and use his photographs. 
Personal friends, Everett and Shirley Edwards, printed the 
photographs in their private darkroom so the negatives 
would not be out of safe hands for even a moment. 

At the time, this book was almost finished. If the photo 
of the candidate Soviet use of the electromagnetic missile 
was accurate, quick work would be necessary if it was to be 
included. My friend and publisher, John Ratzlaff. had 
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already agreed to swiftly publish this large output as soon as 
T could get it to him. At Omni Video Publishing, Ms. 
Electra Briggs was alerted to the potential importance of 
what was coming. She and Mr. Glenn Shoemaker swung by 
my house from New Orleans, and a quick, informal 
videoclip was taped, announcing the book. (Murphy's law -- 
if anything can go wrong, it will -- got me there. 
Inexplicably, in my near-total fatigue from months of 19- 
hour days and 7-day weeks on this project, I spoke the date 
of the Titan explosion as April 19th, knowing full well it 
was the 18th! It happens. Electra suggested she slap a 
correcting statement over the video. Done. Be ready to get 
it out. It's too important; don't sweat the small stuff.) 

Zerox copies of the photos were received. There in the 
fifth photo (or so it seemed) was an unequivocal strike of the 
scalar EM missile, in the launch sequence itself, The 
assumed strike seemed to have occurred right under the 
shuttle, a few seconds after liftoff. 

The evidence seemed complete, All that was left was 
to receive the actual negatives and verify the sequence, At 
last we seemed to have the smoking gun. The Soviets would 
have been caught redhanded. 

Based on the advance zerox copies, the manuscript was 
altered. Everything was ready. And then the negatives. 
came in. 

In this business, you learn to meet and accept a lot of 
failures. Things often go astray, and don't wind up as they 
seem at first blush. This time was no exception. Murphy 
got us again! The photos on the negative were in a different. 
order then they had been on the zerox copies. 

There's no mistaking the order in which the pictures 
were taken. There they are on the negatives, one right after 
the other, and clearly numbered, And the curving light with 
a splash at the end did not occur during the launch sequence 
at all. Instead, it was taken before the launch -- just how 
long remained to be seen. Everett and Shirley took the 
photo and developed it at both extremes: very dark and very 
light, to bring out all the details possible, 

The results were most interesting. As shown on the 
lighter print (figure 13), the light does not curve down out of 
the sky and strike toward the ground, it turns up toward the 
sky and strikes above the distant treeline. Further, as shown 
on the darker print (figure 14), it does consist of a little ball 
of light, just like a scalar EM missile would appear. No 
apparent structure to hold the light appears in either picture, 
though one could not positively rule this out completely 
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without microdensitometer tests. (One can inadvertently get 
artifacts like this by focusing on a ball-like light bulb, for 
example, and then moving the camera while the shutter is 
still open. On the other hand, there is no evidence that this 
happened at all, and no street lamp post or other foreign 
object in the photo.) 

(The remaining photos of the liftoff sequence are 
shown in figure 15.) 

We called Mr. Gladwin. He verified that the photos 
had been taken in order, one right after the other. He had 
not had the camera on a tripod, but had steadied it on a 
railing. In other words, the "light streak with a burst on it" 
had been taken just before the liftoff. Also, Mr. Gladwin 
had not observed ‘the marker beacon, and had not attempted 
to photograph any such "light in the sky." In fact, visually 
he had not observed any such streak and burst of light in any 
scene he was photographing. 

So the question is, exactly what did Mr. Gladwin 
photograph in that photo, just prior to the shuttle's liftoff? 
The answer is. we just don't know for sure. 

Let's run through the two possibilities: 

(1) He may have snapped an artifact while moving the 
camera. If so, the camera was definitely quite still at least 
most of the time the lens was open, for the treeline is quite 
clear in the lighter photo, which reduces light saturation and 
shows details more clearly. Further, there is no evident 
support or structure attached to the light itself: it seems to be 
a "disembodied" light. So this possibility is ambiguous, 
though reasonable. Mr. Gladwin does not recall any such 
movement of the camera; it was steady while he was 
shooting. 

(2) He may still have snapped a scalar EM missile. If 
зо, it means the Soviets fired a "small test" of the 
exothermic pulse or scalar EM missile in advance of the 
actual shuttle launch, Let's pursue that for a moment, and 
suppose it to be true. 

‘The Soviets already had the marker beacon up in the sky 

- that's certain. Many persons saw it. Soviet trawlers off 
shore and Soviet satellites could also have given the actual 
position of the marker beacon, Thus the Soviet LPABM 
System would have had (a) the actual parameters the 
computer had used to transmit the beacon, and (b) the actual 
location at which the beacon emerged. Comparison of (a) 
and (b) is much like having a "meteorological data message” 
in field artillery: One has the corrections to apply for 
specific conditions of the medium that cause deviation. 
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These corrections can then be applied to calculated or 
“table” data to adjust firing for real-world conditions. 

So far so good. The Soviets had the exact position of 
the registration beacon, and could apply corrections for a 
shot of the scalar EM missile. They certainly would know 
the exact position of the shuttle on its launch pad. 

If a fairly substantial offset for the scalar EM missile 
shot were used, "mett corrections" could be applied and a 
small scalar missile could be zinged in, stopping 
momentarily at the final offset "strike" position so that a 
track could be obtained by the scanner extraction beam. 
Then by comparing the detected offset position of the 
"burst" of the scalar EM missile to the detected offset 
position of the marker beacon, the difference could be 
applied to the beacon's true position to get the true strike 
position of the missile. The offset used could then be 
subtracted to give the location where the missile would have 
struck without the offset, had it actually been fired at the 
rising shuttle after liftoff. This "adjusted final strike 
position" could be compared to the shuttle's expected early 
trajectory (which varies only slightly from standard for the 
first few seconds) to determine the expected combat success 
of the shot. It's a little roundabout, but it's a very safe way 
to do it if one wants quite positive assurance that the missile 
will not strike the shuttle and destroy it. Since the Soviets 
delayed the "area burst" and its concomitant atmospheric 
"boom" to T + 12 minutes, it is evident that a large offset 
was used for the area strike -- probably about 10 extra 
minutes -- to positively assure that there would be no actual 
damage or threat to the shuttle. 

It seems logical, then, that they might fire the small 
scalar EM missile well offset from the shuttle, and just. 
before its launch, to prevent any possibility of actual damage 
to the shuttle. 

So there you have it. Mr. Gladwin's photograph is 
consistent with such a careful, safe scalar EM missile test by 
the Soviets, prior to the actual liftoff of the shuttle. On the 
other hand, it's not possible to say with certainty that that is 
what it is. It may simply be a very peculiar artifact. In fac, 
if it were not for the other indicators, one would most 
certainly not consider such a bizarre possibility as an offset 
Soviet scalar EM missile strike at the shuttle. 

If the "streak" photo is examined as a candidate for a 
scalar EM missile test, then one other thing must be 
explained: Why did the film capture the test when observers 
did not see it at all? That, of course, we can explain! 
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So back to our presentation. Here I'm going to assume 
= and accent that this is a postulation -- that the Gladwin 
photo actually represented a scalar EM missile test. We will 
run through a possible sequence of events, based on that 
assumption, We will hypothesize the LPABM system 
operation and the Soviet conduct of the test. The major 
events here in the U.S. may be quite real; those assumed to 
occur in the Soviet Union, of course, are "author's license" 
but hopefully realistic. 


жалккан orar 


The evening of Nov. 26, 1985 is perfect. At Cape 
Canaveral, the shuttle Atlantis is poised on its launch pad 
waiting to move majestically into the heavens on its 
impending journey. As launch time approaches, everything 
is as smooth as a cat's whisker. There is, however, just one 
small anomaly. 

А mysterious light is hanging up in the sky, staying still 
for awhile, then gently rocking back and forth. The light is a 
Soviet marker beacon for a scalar EM howitzer. The 
howitzer, employed in a special scalar EM channel 
contained in the Woodpecker transmitters and interference 
grid, will shoot through the EM carriers at an aiming point 
offset from the shuttle. 

Since this is still to be a nondestructive test, no chances 
will be taken. The pulse mode will be used, and a "scalar 
EM missile" -- a bundle of energy buried in hyperspace 
around its moving zero-point in this world -- will be fired 
directly at an offset aiming point prior to launch of the 
shuttle, A substantial offset in distance will be used to 
prevent posing any danger of inadvertently hitting the 
shuttle on its launch pad. 

The marker beacon is necessary for precision. Its 
desired position will be calculated and the beacon will be 
placed on station. By placing this source of continuous EM 
energy in the area, it can be detected by the scanning 
"energy extraction beam" and tracked by the distant Soviet 
operator. Soviet trawlers and satellites monitoring the test. 
will report the true position of the marker beacon, which 
will deviate from the calculated location due to conditions of 
the channel medium (the Woodpecker beams) at the time. 
Comparison of the beacon's true position to its desired, 
calculated position "registers" the marker beacon and yields 
the "meteorological corrections" which must be applied to 
standard firing table calculations. These corrections can be 
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applied to any further shot into the area to correct its aim, 
just as standard field artillery applies registration corrections 
in the target area. 

When the shuttle boosters ignite, an additional track 
will be obtained from it. The offset from the received track 
of the marker beacon and the received track of the shuttle 
booster flame thus will give the exact correction or "shift" 
from the marker beacon settings that should be used to set 
the howitzer's aim. In other words, a "relative" firing, offset 
from the marker beacon registration track, will automatically 
compensate for any vagaries of the medium experienced by 
the beams in transmission, 

The Russians, being excellent artillerymen, have 
simply applied the standard artillery technique of shifting 
from a known registration point. 

The Soviet Launch Phase ABM System is cocked and 
ready. This is the last test in the "wet run" series in which 
an offset will be used. If everything goes as planned, future 
shots will move into the next phase, where actual U.S. 
targets will be destroyed. The two great powers are already 
at war, but one of them does not know it yet. Because of the 
importance of this last test before the next step in hostilities 
commences, Gorbachev himself is monitoring the test. 

The countdown begins, In Florida a great many 
persons are observing the event. George Suchary has 
already spotted a strange light hanging in the sky, where 
none ought to be. Bob Gladwin, resting his camera on a 
railing, prepares to snap his first picture so that he will be 
sure to have a sequence completely across the launch. 

Deep within the Soviet Union, a large display screen 
is illuminated. The marker beacon's track is clearly shown 
on the display, as are synthetic symbols for the shuttle on its 
launch pad, several Soviet ships off the coast of Florida, and 
several Soviet satellites 

The control officer barks, "Missile test! Proceed!" 
The simulation officer presses a switch, and a simulated 
shuttle launch track appe: 

The operator responds immediately, "Launch 
detected!" The identification officer, scanning the 
frequency components and the signature of the energy 
extracted from the launch, calls out, "Missile! Target 
hostile!” He presses a button, and a light illuminates on the 
panel, marking the target as a hostile missile. The launch 
track begins to blink. 

The control officer announces, "Prepare to fire!" 
"Pulse mode!" "Strength one!" "Test!" "Apply burst. 
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offset!" The operator rapidly flips switches, setting the 
mode of fire and the offset. Instantly lights light to show 
that the computer has computed the shift and offset, and 
corrections. A red "Ready to Fire" light illuminates and a 
low siren begins its wobbulating growl. 

The control officer orders, "Fire!" The operator 
presses the fire switch, A "Fire" light appears. A slight, 
deep shudder is felt briefly as the howitzer fires its scalar 
EM pulse missile of deadly energy. On the screen, the path 
of the scalar EM missile is traced out as it speeds toward its 
target far over the horizon. 

In Florida, George Suchary is getting more and more 
curious about that pesky light. Bob Gladwin is preparing to 
snap his first photo as the final seconds of the countdown 
tick away. 

On the distant Soviet screen, a sudden small burst 
appears, superposed over the synthetic shuttle track. The 
operator yells, "Burst!" On a smaller screen, a vertical 
profile shows the strike directly underneath the target. 
Immediately a blinking "Target Killed" light appears as the 
computer assesses the shot а kill. 

The operator excitedly calls out, "Kill !" "Direct Hit!" 
Cheering breaks out from the firing team and the onlookers. 
Gorbachev and his entourage are smiling broadly and 
clapping. The cheering quickly hushes as the crew and 
participants continue to watch the track of the rising shuttle, 
and prepare for the launch and the next test. 

Bob Gladwin has snapped his first picture (figures 13 
and 14) leaving the shutter open a bit to allow for the 
nighttime conditions. As luck would have it, the scalar EM 
missile strike Occurs during the time the shutter is open. 
The film has captured the strike by a special process, even 
though human eyes have not seen it. (We will explain that 
shortly.). 

ALT:29 the Atlantis's boosters ignite and the vehicle 
begins to rise smoothly off the launch pad. She will continue 
to rise, then pitch over to a 45 degree angle and proceed 
down range.. 

Bob Gladwin is snapping pictures regularly, one after 
the other. 

In the local Florida area, hundreds and hundreds of 
persons are watching the flawless launch, The tip-off of the 
Indian River Community College basketball game and the 
St. Lucie County School Board meeting are held up while 
participants watch the Atlantis begin to rise serenely upward. 

In the Kremlin, another track has appeared on the 
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control screen display. Once again the sharp-eyed operator 
snaps, "Launch detected!" The identification officer, 
scanning the frequency components, tersely rasps "Missile! 
Target hostile!" Again he presses a button, and a light lights 
on the panel, marking the target as a hostile missile. 

The control officer orders, "Simulate multiple firings!" 
The simulation officer acknowledges, "Multiple firings 
imulated!" and presses a button to cause the computer to 
simulate multiple launches on the display. 

Immediately other synthetic target tracks begin to 
appear on the display screen, one by one, clustered around 
the shuttle launch at various separation distances, pre- 
arranged to represent multiple firings from a missile silo 
complex for this exercise. A special audio alarm sounds as 
each track appears. 

The operator immediately calls out, "Multiple tracks! 
Missile launches!" and then "Identified hostile!" 

The control officer orders, "Prepare to fire!" "Area 
pulse mode!" "Test!" "Apply time offset ten!" 

The operator flips switches rapidly, acknowledging. 
Lights illuminate on the console, showing status of 
preparation for firing. The "Ready to Fire" light illuminates 
and the low siren begins again. 

Back in Florida, Bob Gladwin has stopped snapping 
photographs. George Suchary has gone into his house to 
find his Polaroid camera and take a picture of that pesky 
light still hanging up there in the sky. 

Back in Russia, the fire control officer orders, "Fire!" 
The operator presses the fire switch. The "Fire" light 
illuminates, immediately blinking, and the siren changes 
tone. On the display screen, all target tracks are blinking. A 
large light on the console comes on, showing that ап 
“exercise time offset" of 10 minutes has been applied. A 
digital clock starts ticking off the minutes. 

Minutes pass as the offset time ticks down. 

Back in Fort Pierce, George Suchary is coming out to 
take photographs of that darn light, which is still hanging up 
there! 

Folks are streaming back into the Indian River 
Community College gymnasium for the basketball game. 
Attendees at the St. Lucie County School Board meeting are 
wandering back inside, to get ready for the meeting. 

More minutes pass. 

Back at the control console in the Kremlin, the offset 
clock ticks down to zero. The siren ceases its wobbulating 
tone and holds a steady note. The "Fire" light ceases 
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blinking and illuminates with steady brilliance. A deep 
shudder is felt as the howitzer fires again. On the screen, the 
rapid trace of the mighty scalar EM serpent is shown as it 
races toward its target. 

Suddenly it reaches the target area, and a large 
blossoming light appears, covering all the target tracks. The 
operator announces, "Burst!" 

All the target tracks flare brightly, then dwindle and 
die. The "Targets killed" light illuminates and the operator 
yells, "Kill! All targets killed!" 

Wild jubilation breaks out, Everyone is grinning and 
clapping. Gorbachev personally congratulates the fire 
control officer and pumps his hand. The tension relaxes 
visibly. In the noise, the operator touches a joystick and 
slews away the marker beacon, preparing to shut down the 
system. 

The final test has been a crowning success. Now the 
real first phase of active combat begins. "And the fools 
don't even know it yet!” a grinning Gorbachev delightedly 
announces. 

Back in Fort Pierce, precisely 12 minutes after liftoff, 
high in the atmosphere above the launch site and a little 
downrange, a tremendous rumbling boom suddenly rocks 
the coast for hundreds of miles in each direction, The blast 
is heard as far north as Charleston and as far south as Key 
West. 

George Suchary is taking pictures (figure 10) as the 
hanging light in the sky suddenly begins to move away, 
obeying the controls of a Russian operator thousands of 
miles away. Bob Gladwin has already finished snapping his 
photographs (figures 13, 14. and 15) of the launch and taken 
down his camera. 

The anomalous light disappears rapidly in the distance, 
moving faster than any jet aircraft. 

People gradually resume their normal activities, talking 
about the beautiful evening and the perfect launch. Many of 
them have noticed the strange light that hovered and 
bobbled in the sky, then sped away. 

The final Soviet registration of their eerie weapons for 
World War III has been completed. A totally different kind 
of Pearl Harbor -- more akin to a Trojan Horse -- has been 
prepared for the unsuspecting United States. 

Countdown toward Armageddon begins. 


ы е анан онн е 
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5. ADDING THE COIL 
- Cut about 4" of the magnet wire (24 AWG or close) 


- Use the plug from your headphones to wrap the wire around. Make 5 turns. 
-— 5 


= With the wire still wrapped around the headphone plug, take a small piece of sand paper 
and rub off the colored insulation of each end until the bare copper is exposed (If the copper 
is not exposed, you won't be able to make a connection) 


| E җ 
= Solder the coil into place bridging the two squares as seen below 
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George Suchary's photograph of the marker beacon, 
just after it had started slewing away, is shown in figure 10, 
as printed in the News Tribune. 

Bob Gladwin's photographs of the shuttle launch are 
shown in figures 13, 14, and 15. 

Figures 13 and 14 show two developments of the same 
shot, one light and one dark. The light one shows the 
treeline in focus in the distance, with the light streak and 
burst. 

Figure 15 shows liftoff of the shuttle and its rise and 
tilt over on the first part of its trajectory. 

Figure 16 shows a possible detailed interpretation of 
the first Gladwin photo. The simulated aim point was offset. 
from the shuttle, and the strike was directly at the offset 
point, The computer computed the burst strike strike of the 
scalar EM missile from the adjusted registration data, and 
determined whether or not the target was killed. 

The control precision is shown by the small size of the 
scalar EM missile. 

The strike of the weapon is caught by the camera, but 
not seen by the naked eye. None of the many hundreds of 
onlookers saw the strike, though all of them saw the shuttle 
launch, 

There is a very good reason for that, though it is not 
commonly known, 


The reason is that Bob Gladwin's 
camera was utilizing a form of photography 
pioneered -- to the best of my knowledge -- by 
Trevor James Constable. At least I learned 
about it from Constable's books and articles. I 
then told it to my good friend, Joe Gambill, 
and Joe applied and adapted it to the unusual 
photography which he performs. Both 
Constable and Gambill are masters of this type of 
photography. Once I got deeply into scalar 
electromagnetics, I finally figured out what was going on in 
this methodology. 

Briefly, here's the way it works. Scalar energy, of 
course, has to be detected by some sort of interference 
phenomenon. There exists a very special way to get a 
camera to perform such interference for you. 

In the EM spectrum, the infrared and the ultraviolet 
have a special relationship to each other. The ultraviolet is 
exactly twice the frequency of the infrared, if the two zones 
are properly chosen. In other words, the UV is the first 


Constable 
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harmonic of the IR. 

The scalar EM energy, since it operates in the Kaluza 
hyperspace surrounding every point in ordinary space, may 
be considered to be composed of pure spin. (That is, it's 
moving in a dimension where each particle of that 
dimension is spinning). Harmonics there are spin 
harmonics. 

In this photon-interaction produced level of reality 
(the ordinary world), the IR and UV bands are more closely 
connected to the "shadow world" in which scalar energy 
moves. Thus there is a sort of shadowy "swirling" of the 
scalar energy near the IR and the UV. Entry of the scalar 
energy into this world, through the IR and UV windows by a 
kind of "harmonic interferometry,” is normally prevented by 
the presence of visible light. That is, visible light 
"squelches" the "paranormal channel" that lurks beneath the 
IR and UV zones. 

To make use of the IR and UV interference source 
zones, Constable covered his camera lens with a special 
filter (18A) which is opaque to the visible light spectrum 
and transparent to the IR and UV. Note that the film is 
sensitive to the IR and UV region we are talking about, but 
the human eye is not. 

When pointed at a sufficiently strong source of scalar 
energy, such a specially filtered camera has unique 
characteristics. It strips out the visible spectrum, but still 
admits the IR and UV spectrum. The scalar energy surges 
through these two source windows, and phaselocks 
harmonically. That is, the scalar energy entering through 
the UV window fits twice neatly in the scalar energy 
entering through the IR window. This interference, on the 
film, is (recall) swirling in frequency. The net result is that 
the film records the interfering scalar energy as visible 
spectrum energy. 

Infrared film can be used to increase the response in 
many circumstances. 

Both Constable and Gambill have rigorously proven 
this technique in literally thousands of "paranormal" 
photographs. (They do not necessarily use my scalar EM 
terminology, but the technique is rigorous and works, 
regardless of terms.) 

Under nighttime conditions, sometimes the particular 
lens and film combination will phaselock between IR and 
UV for incident scalar EM energy. This is particularly true 
when a relatively strong source of IR is in the vicinity. 

While Bob Gladwin was taking his photographs, there 
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was no suppression of the IR/UV phase-lock effect by 
visible light because it was night and there was hardly any 
visible light entering his lens. 

Thus his camera lens and film formed an IR/UV phase- 
locked interferometer that detected and recorded the strike 
of the scalar EM missile underneath the shuttle, even though 
human eyes did not detect it. 

At this point it would be interesting to know whether 
NASA may have had IR cameras focused on this shuttle 
launch (which was at night). If so, it would also be 
interesting to know whether any of them may have 
developed the IR/UV phaselocked interferometer effect, and 
captured the strike of the weapon. 

Note that daylight shots would automatically break the 
IR/UV phase-lock possibility, by jamming out the effect. 
with visible light, unless a special filter is used to filter out 
the visible light but leave both the IR and UV. 

One would hope that both NASA and the U.S. Air 
Force will take note and discreetly add a specially filtered 
camera to the instrumentation observing and recording all 
future daylight launche: 

To recapitulate the major events at the shuttle launch 
on Nov. 26., 1985, see figure 17. A marker beacon was 
placed in the vicinity, high over the area, for precise 
registration and location of tracks relative to it. A scalar EM 
missile strike may have occurred just prior to launch, and 
offset from the shuttle. 

Then the shuttle lifted off. The exercise called for 
simulating multiple launches from a missile field. The area 
code was computed, and the fire order given. A substantial 
time delay — say, 10 minutes or more -- was used to 
absolutely assure that the actual shuttle was well away from 
the engage blast. 

Twelve minutes after launch, the delayed firing in an 
area "multiple missile kill” mode occurred, producing a 
massive boom heard for hundreds of miles up and down the 
east coast. After the boom, the marker beacon was slewed 
away, and photographed by George Suchary just as it 
moved. 

The shuttle moved on downrange and went merrily on 
its way, blithely unaware of the jaws of the tiger that had 
snapped shut behind it. 

To the Soviets, this final test of the preparation phase 
was highly successful. They were now ready to increase the 
risk level and fire the first round of World War III. 
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- THE SHOW BEGINS - 


13. On Dec. 12, 1985 the same Soviet weapon tested 
against the previous NASA shuttle launches and against 
various aircraft may have deliberately interfered with the 
controls of an Arrow DC-8 taking off from Gander Air 
Force Base, Newfoundland. At an altitude of 100 feet, the 
aircraft -- carrying over 250 U.S. soldiers and civilian crew 
members -- lost power and sank into the ground tail-low, 
killing everyone on board. It was a tragedy of enormous 
proportions to the U.S., and especially to the families and 
friends of the brave servicemen and crewmembers who lost 
their lives. 

Three Canadian witnesses to the crash were 
interviewed over the Canadian Broadcast network television 
news on April 8, 1986 at 10:00 p.m. No flame or smoke 
issued from the plane before its descent and crash. 

However, witnesses reported seeing the aircraft 
mysteriously glowing with a yellow halo. That is a 
signature of the use of a scalar howitzer in the "continuous 
EM emergence” mode, similar to the manner in which 
several F-111's were downed in Vietnam. 

In short, the DC-8's electrical systems were interfered 
with by electromagnetic energy and noise created 
throughout each increment of spacetime occupied by the 
aircraft. A powerful charge was rapidly created in and on 
the aircraft structures and skin. The "yellow glow" seen by 
the witnesses was a corona due to the skin of the aircraft 
acquiring a high electrical charge. 

Something also apparently caused the rapid loss of two 
engines, one after the other. This indicates that the distant 
Soviet operator may have struck at the engines, one after the 
other, with a scalar "energy extractor beam.” Thus he 
apparently tracked the aircraft as it moved down the runway, 
then used two modes against it: one to create serious EM 
interference with the electrical systems of the aireraft, and 
one to disable the engines. 

With its controls ineffective and power drastically 
reduced, the doomed aircraft sank to earth, still in its "tail 
down" configuration from takeoff, and crashed and burned. 

Admittedly other factors may also have contributed to 
the crash. These included reduced lift due to poor engine 
maintenance, increased weight of the aircraft due to icing, 
and heavy loading. However, normally the aircraft could 
still have taken off and flown to its destination. (See "Arrow 
Air was absolutely safe, FAA official says,” UPI release, 
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Birmingham Post-Herald, Apr. 17, 1986.) 

To date, no official seems to nave recognized the 
sinister significance of the "yellow glow" or what it implies. 
No one seems to have connected the loss of this aircraft, the 
mysterious booms over U.S. shuttle launches, the 
Woodpecker interference grid, the anomalous loss of the U. 
S.S. Thresher, the high altitude "booms" off the east coast of 
the U.S. some years back, the puzzling loss of two critical 
Titan launch vehicles in a row, anomalous engine flameouts 
of civilian jetliners, etc. 

Certainly officialdom has not recognized that a Soviet 
Launch Phase ABM System is being tested directly over its 
collective head, to include actual destruction of U.S. aircraft, 
missiles, and space vehicles with concomitant severe loss of 
American lives. 

Direct and diabolical acts of war have been committed 
upon us by the Soviet Union, but in a fashion that still. 
eludes our erstwhile pundits. 

However, it is not as simple as that. To even energize 
giant scalar EM weapons is to run a risk -- to all mankind -- 
so horrendous that it boggles the imagination. Truly it 
deserves Brezhnev's 1975 phrase, "...more frightful than the 
mind of man has ever imagined." 

Shortly we will reveal exactly what he meant. 


- Apr. 18, 1986: Death of a Titan - 


14. Аз this book goes to press, the last two U.S. Air Force 
Titan 34-D missiles fired from Vandenberg Air Force Base 
in California have blown up shortly after launch. The first 
one blew up on Aug. 28, 1985 just after lift-off. That los 
has been attributed to failure of a high-powered fuel pump, 
causing a massive oxidizer leak and a smaller fuel leak. The 
second Titan loss occurred on April 18, 1986 when the 
Missile blew up 5 seconds after lift-off. Its loss is still under 
investigation and no determination of cause has been made. 
Apparently the shuttle and the Titan presently provide the 
only viable launch vehicles for launching U.S. "spy" 
satellites. The loss of these sensitive satellites -- if indeed 
they constituted the payloads -- cannot help but be damaging 
to our strategic surveillance capability. According to the 
Los Angeles Times, the single remaining KH-11 satellite 
was launched in December 1984 and, with an expected life 
of two to three years, it could stop functioning later this year. 
Whether or not significant Woodpecker grid activity 
existed in the vicinity of the Titan launch of August 1985 is 
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unknown at this time. However, significant activity in the 
grid definitely occurred before the April 18 Titan disaster 
and on the same day, 

On Easter Sunday, 30, 1986 engineer Ron Cole 
observed significant cloud signatures of grid pattern activity, 
correlated with Soviet Woodpecker measurements. On 
April 18, the present author observed traces of a cloud radial 
over Huntsville, Alabama and took photographs of it. 
Preliminary reports from Thousand Oaks, California 
indicate extensive grid activity again on April 18, the day 
the second Titan exploded. 

At least the second of these two missile destructions 
shortly after launch is highly suspicious, since the grid 
positively was active during that time. Also, a clear trail of 
Launch Phase ABM system indicators exists back to the 
massive scalar exercise of April/May 1985. The first Titan 
explosion in Aug. 1985 thus falls within the Soviets’ "now 
let's test them against U.S. launch vehicles" period. 

The second Titan loss follows highly suspicious losses 
of the Arrow DC-8 on Dec. 12, 1985 and the Challenger on 
Јав. 28, 1986. The same Soviet weapon system that 
destroyed those targets probably also destroyed one or both 
of the critical Titan: 

At least, on the second Titan explosion, the Soviets left 
another signature. In one of the videotapes taken of the 
explosion, the marker beacon can be seen well , above the. 
exploding debris, moving away from the explosion site. 

See for yourself! Refer to "Titan Explosion Cripples U. 
S. Launch, Surveillance Capability," Aviation Week & 
Space Technology, 124(17), Apr. 28, 1986, p. 16-19. 
Specifically, look at the color photo of the explosion on p. 
18. 

Look well above the explosion (about one inch on the 
page) and to the left (about one inch on the page) of the 
center of the top of the fireball portion. There you will see a 
little light, caught in the very act of moving away. 

At my rather frantic urging, engineer Ron Cole sought 
out a copy of the original videotape. He and a team spent 
two hours, going through this portion of the tape frame by 
frame. The light is there. It's real. And it moves on out of 
there, well above the explosion and independent of it. 

Its the Soviet marker beacon, caught in the very act. 
Here I want to express my sincere appreciation to Ron Cole 
for his untiring efforts to nail this light down. Without his 
dedication to supporting this investigation, it would have 
been impossible to say for sure that the light was there. 
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So we have caught the bear red-handed, with his 
fingers in the cookie jar. If the marker beacon is there, you 
may rest assured that the Soviets destroyed that Titan 
missile, with very high probability. [See also "Investigators 
Search for Clues to Cause of Titan Blast,” Aviation Week & 
Space Technology, 124(17), Apr. 28, 1986, p. 19-20; also 
"Titan Accident Prompts Funding, Technology and Policy 
Questions," AW&ST, 124(17), Apr. 28, 1986, р. 21.]. 


Continue 
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Figure 1 


Figure 1. Wilson's first cloud radial 
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Figure 2 


Figure 2. Wilson's second cloud pattern 
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Figure 3 


Figure 3. Wilson's third cloud radial 
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6. ADDING THE VARIABLE CAPACITORS 
*NOTE* Once the component leads start to pile up on each other on each square, it helps to add 
additional solder. 

- The first variable capacitor will be soldered between the top square of the three that make ир 
the bottom triangle and the ground plate. 

- Solder the "nose" of the capacitor (the lead that is different from the other two) to the square, 
and the other two side leads to the ground plate. 

*NOTE* You will have to bend the leads in a certain way in order to get everything positioned 
properly. Just play around with it till you get it. 

- The second variable capacitor will bridge between top and right squares of the triangle. Only 
two leads are needed here so use your clippers to remove one of the side leads, leaving the 
nose and only one side. (See the pic below) 


Figure 4. 


PLACEMENT OF WILSON'S THREE RADIALS 
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Figure 5. 


VIEW FROM WESTLAKE OVER VENTURA COUNTY, CA 
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Figure 7. 


SIX-MILE DROP IN TWO MINUTES 


CHINA AIRLINES FLIGHT 006 
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19 FEB 1985 
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Fer de Lance 


Figure В. 


SAN DIEGO CHAFF INCIDENT, JAN. 1985 


SAN DIEGO INCIDENT 
JANUARY 1985 
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MARKER BEACON 
Over Night Shuttle Launch 
Cape Canaveral. Florida 
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26 Nov 1985 
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- More Frightening Than the Mind of Man Has Ever Imagined - 


Brezhnev's unheeded 1975 characterization of these weapons as "more frightening than the mind of 
ran has ever imagined" has very real justification. In a moment we shall explain what he meant. We 
shall also explain why the Russians may be serious about substantial nuclear disarmament. 


There is now a "balance of terror" loose in the world that makes the old MADmen’s MAD concept 
look like a sunny day in Hawaii. 


Let me explain just a little of what I mean. 


The scalar EM can and does use an ordinary EM beam as a medium. Many, many scalar EM 
channels can be infolded into an ordinary carrier. Thus the amount of energy stored in the carrier as 
"electrogravitational" energy has little to do with the feeble amount of electromagnetic energy stored 
in the EM carrier signal. 


Thus in one sense, when the Soviets are employing the big "continent buster" weapons, literally 
hundreds of millions -- or even billions -- of watts of energy may be infolded into the seemingly 
weak carrier beams. All this energy is in the scalar EM channels established in the carriers. 


Plus which, the scalar beams are employed in a "standing wave" node. Each scalar standing wave is 
like a gigantic "capacitor": It is highly charged. Under normal conditions, it has a charge and 
discharge time constant as well. If something were to "short circuit" one of these huge standing waves 
— say, one with a thousand megawatts in it -- all that stored electrogravitational charge would 
discharge through the short circuit into whatever is on the other end of the short, and into the ground 
itself. In other words, the earth itself in that location would receive a mighty electrogravitational 
pulse (EGP). The ground in a region surrounding the discharge point would "charge up" just like a 
capacitor, and would transmit the EGP as a hemispherical current into the earth and spreading around 
it. This is where the real problem cores in. 


The problem, as originally discovered by Wilhelm Reich [orgone energy was and is real, and is 
simply one form of scalar electromagnetics], is that radioactive material has a very great affinity for 
this EGP and undergoes a drastic reaction to it. Crudely, it works like this: 


Imagine the vacuum as a virtual particle gas. This gas is under extremely high "pressure" or, more 
correctly, internal Stress. This stress is a gravitational potential. 


However, the stress of the ambient vacuum is normally about the same in most localities. So a chunk 
of radioactive material doesn't experience a difference in vacuum potential across itself or throughout 
itself. In other words, the scalar EM fluxes in and out of every part of the nucleus are very high, but 
of equal magnitudes. The radioactive nucleus, however, is "unbalanced"; that is, it has an extra bit of 
unresolved EG potential which it would very much like to get rid of or discharge, by spitting out one 
or more particles. That is, it would like to "decay" to a more stable configuration. A nucleus that is 
trying to decay to a more stable configuration is a radioactive nucleus, 
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Remember, the radioactive nucleus is involved in a tremendously dynamic virtual particle flux 
exchange with the vacuum potential. And a part of it isn't quite in balance in that flux. Sooner or later 
the right "bobble" in the input flux will come along, and the nucleus will decay and emit a particle 
and/or radiation, By measuring the level of decay activity in a certain amount of the radioactive 
material, we can determine a "decay constant," or basically the probability that a nucleus will decay 
in one second. We can then determine how long it will take that chunk of material to decay away to a 
stable, relatively inert material. Some materials only require a few minutes to decay, while others 
may require thousands of year 


Now if you suddenly and drastically change the stress of the vacuum in which a radioactive nucleus 
is imbedded, you change the potential placed on the unbalanced nucleus. You hit it, in other words, 
with a strong EG potential pulse -- an EGP. That instantly unbalances the nucleus and it decays 
explosively. That is, it changes the decay constant and the probability of decay. 


Basically that's what happens in a nuclear implosion weapon: You hit the radioactive hunk of 
material in the center with a very high, imploding pressure wave, which is carrying an EGP. The EGP 
causes all the nuclei to decay nearly instantly, producing a nuclear explosion. 


The bottom line is: strong EGPs wreak havoc if they happen to hit anything radioactive. Such as 
nuclear warheads, in missiles or in storage. Such as nuclear reactors. Etc. 


Now do you begin to see the problem? Let me spell it out. 


‘Suppose the Soviets have activated some of their giant scalar EM transmitters, to place a giant 
weather engineering grid over the U.S., or to knock down a Challenger or a Titan. They've got their 
scalar EM beams all charged up. One of the giant Woodpecker transmitters has -- let's say -- 500 
‘megawatts in its infolded scalar EM standing waves. Everything is going good. They're socking it to 
the Americans and the Europeans. 


All those multiple scalar EM frequencies they're using to form the patterns, etc. have to all be 
absolutely phaselocked. Therefore all the transmitters have to be rigorously phaselocked, too. 


And suddenly something goes wrong. A major amplifier/transmitter controlling or stabilizing the 
phaselocking malfunctions. The phaselock is disturbed, and begins to quiver. 


Emergency circuits react instantly, trying to stabilize the situation and restore the quivering 
phaselock. Little "shorts" are being applied to the circuitry and to the "giant capacitor" that is the 
scalar EM standing waves. Dumps and discharges of EM energy are beginning to flash in the 
transmitter and associated circuits - and into the ground. These make the situation more unstable. 
Feverishly the emergency circuits struggle to contain this thing -- and Wham! they cave in, all at once. 


Now you get a mighty and continuing discharge of the scalar EM energy in that standing wave back 
into the transmitter and into the ground. It burns out the transmitter. And the discharge continues as 


the "capacitor" drains all its EG energy into the earth in a giant pulse. 
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Around the transmitter site, the EGP is transmitted radially away, still very much like a standing 
scalar wave. It reaches the first nuclear facility. Let's suppose it's a nuclear reactor. Specifically, let's 
suppose it's a nuclear reactor at Chernobyl. 


If you'll check Soviet Military Power, DoD, 1986 you'll find that there's a big ABM radar site not far 
from Chernobyl. And Canadian sources verify that one of the large Woodpecker transmitters seems 
to be sitting in that general location. Now check "The Soviet Nuclear Disaster," The Wall Street 
Journal, Apr. 30, 1986, p. 24. Check the small drawing in the lower right corner of the bigger 
drawing. Here you can see that a Woodpecker transmitter located near Chernobyl would ideally 
transmit nearly due west to intersect over the U.S., entering across North America from its east. Other 
Soviet "over-the-horizon (OTH) radar transmitters" go over the north polar regions, to enter the U.S. 
from the North. The two then form a giant interference grid over the U.S. (You can see that in Soviet. 
Military Power.). 


Suppose you were in the field in the U.S., measuring the Woodpecker signals. Suppose the stronger 
beam was coming from the east. You would be able to see this with your instruments. 


Now suppose the giant transmitter near Chernobyl got into the type of failure we're talking about. The 
emergency circuits panic and cut down the EM carriers, trying to drain away the standing scalar 
waves in a controlled fashion. Then your instruments would suddenly record the "new" direction as 
coming from the north, since the east carrier is gone. 


That's exactly what engineer Bill Bise detected out in California, about the time it appears the reactor 
at Chernobyl began to get in trouble, 


Let's continue with our scenario. Suppose the emergency circuits at the discharging Chernobyl 
transmitter contain things for awhile. The standing scalar waves are steadily draining into the earth. 
The EG potential starts to rise at the Chernobyl nuclear power plant. 


In the nuclear reactors, the decay constant of the uranium in the fuel rods changes. Additional 
radioactivity begins to pour out of the uranium. The reactor alarms go off, and the crew takes 
measures to reduce the problem. The control rods go further in, to slow it down. 


But the EG charge keeps increasing. The radioactivity of the uranium continues to increase. The 
control rods go further in to counteract this. The electrical controls begin to act up, showing 
anomalous indications. The radioactivity increases. In panic, the controls are fought until the control 
rods go all the way in. The reactor should in fact now be shut down completely, in normal 
circumstances. 


Things settle and hold a bit. The scalar EG charge increases. Finally the "shutdown" reactor starts to 
increase in radioactivity again. The control rods can't handle it. Everything is heating up. including 
the graphite moderator. Back at the transmitter, the emergency circuits finally are overwhelmed and 
give in. They fail all at once. The dreaded "uncontrolled short circuit" now exists between the 
collapsing standing wave and the earth. A gigantic discharge of EGP into the earth occurs at the 
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transmitter site. 


In the desperate reactor, suddenly а great EGP appears. Instantly the uranium goes intensely 
radioactive. A gigantic pressure of heat, steam, graphite and radioactive materials bursts out of the 
reactor, breaching the building and erupting violently into the atmosphere. The core melts down. The 
graphite moderator ignites. You've got the realization of the nuclear engineer's worst fears: core 
meltdown and reactor out of control. It's afire and spewing deadly radioactivity out by the gobs. And 
the heat! It’s like hell itself opened up for business in this spot. 


Atany rate, something very similar to that seems to have happened at Chernobyl. 


This author believes something similar happened in 1957 in the Southern Urals. (See Zhores A. 
Medvedev, Nuclear Disaster in the Urals, Translated by George Saunders, W. W. Norton & Co., 
1979, p. 150.). In the Kyshtym area, an explosion of nuclear wastes stored underground occurred in 
the winter of 1957-58. The area for miles around was contaminated, and is still contaminated to this 
day. 


Recall, Khrushchev spoke of a fantastic weapon in development in January 1960. Early prototypes of 
the weapon would have been in development and testing in 1957. Probably at that time there were no 
emergency control circuits to handle standing wave collapse, or only primitive circuits at best. 


If the failure of a transmitter occurred in full-power experiments, the unrestrained collapse of the 
standing scalar EM wave would most certainly have produced a large EGP in the ground, and 
instantly activated the nuclear wastes stored nearby. Eyewitness accounts reportedly stated that the 
wastes exploded, and that is totally consistent with our thesis. It is in fact a scalar EM accident 
signature. 


Any nuclear facility at all is an incredible and monstrous risk whenever scalar EM weapons are active. 


Of course, one's nuclear facilities are at risk if one's enemy has scalar EM weapons and fires at them, 
as we covered earlier in this book. 


However, they are at terrible risk even from one's own scalar EM weapons. The consequences ot a. 
relatively simple electronic failure can be catastrophic: not only for the local nation, but for the earth 
as a whol 


To show what we mean: 


Suppose a similar scalar EM accident -- such as seems possibly to have happened at Chernobyl -- 
occurs at some other giant Soviet "radar" facility. Further, suppose this particular transmitter is not 
too many tens of kilometers away from a Soviet missile silo complex. Just to really throw in the grit, 
suppose these missiles are the "big monsters" with--- say -- a 50 megaton warhead in each missile. 
‘Suppose there are 10 of them in the complex. 


Let's say this accident occurs "catastrophically" -- that is, the emergency control circuits are 
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overwhelmed immediately and a discharge of all the scalar energy begins at once. 
A giant EGP strikes the earth, spreads in all directions, and strikes the waiting monster missiles. In 


their implosion trigger warheads and in their fissionable and fusionable payload, everything goes at 
once. Actually, it goes better than when normally triggered. So each one goes at about 100 megatons. 


You've just had a monstrous 1,000 megatons of nuclear explosion in the earth. You get a giant 
earthquake. If it's not too far from the ocean, you get a tidal wave also. You get incredible amounts of 
lethal dirt and debris, radioactive and deadly, hurled violently into the air. 


This is just about the equivalent of a "normal all-out nuclear war!" 


And what about the other side's detection and early warning systems? Who's going to alert whom, 
and for what? How many missiles get launched? 


I think you see the point. 


And I haven't even covered what a giant EGP can do to humans. If it's truly a catastrophic failure, 
you can get an EGP that can wipe out half a mighty nation in one burst! 


And if the discharge happens to tickle the Sun and Moon's feedback loops the wrong way, you'll get. 
convulsions of the earth, mighty burps of the sun raining fire and brimstone on the earth, and а 
violent increase in the interior heat of the earth's molten core, with a concomitant eruption of that 
core right up though the mantle. 


In other words, it could be "back to the beginning" for the earth, and start all over - if, that is, some 
semblance of an earth survived. 


The Soviets know full well the implications of their giant scalar EM weapons. (Remember, I estimate 
they have over a hundred of these monsters, based on Frank Golden's detection of their full-up 
exercise in April/May 1985.). 


Scalar EM weapons have added a totally new dimension to the meaning of the word "terror". If one 
develops them and his adversary does not, nothing on earth can stand against them. So in Man's 


present state, the temptation to develop them is nearly irresistible. 


On the other hand, if one's adversary already has developed them, one is already totally defeated 
unless one also develops them. Again, the need to develop them is imperative. 


Yet, whenever one activates a large scalar EM weapon, one immediately places the entire earth in 
deadly peril. The slightest misstep, and it's curtains for everyone. And it's curtains for the earth as 
well. 


So one is damned if one does, and damned if one does not. 
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We have reached the final turning point in human history. The clock is ticking away the last years -- 
or days -- of the lives of all humans on earth. There has never been such a threat. 


We simply have come to the crossroads. somehow, all Mankind has to change. 
Infatuated with the thirst for ultimate power, we are facing two doors. Behind one is a beautiful lady, 
and the fulfillment of all man's dreams: control of physical reality itself. Behind the other is the 


deadliest tiger ever dreamed of in our wildest nightmares. 


Which is it to be, the lady or the tiger? 
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SCALAR EM INOCULATION AND ITS IMPLICATIONS 


My appreciation goes to Gary North for his openly sharing the above important information with 
the public. Human nature being what it is, one or more of his more dire scenarios is going to happen 
sooner or later. 

The problem becomes enormously more compounded if the hostile agent or agents possesses 
sophisticated scalar EM technology. 

With scalar technology, there exists the potential that the worm or virus can be implanted from a 
distance. If scalar scanning devices of sufficient precision can be developed, then major software 
residing in a chip, a computer, or on a disk can be read from a distance. With scalar EM methods, the 
ordinary software "guards" are totally ineffective. The scalar "reader" could simply read off the 
software directly as the disk or device goes about its normal operations. 

After the software is read, a germ or a virus is designed to produce a particular problem as 
desired and upon special stimulus. Then a scalar "imprinter" device is used to produce the necessary 
digital pulses directly upon the media in which the software resides. The required code has now 
been implanted. In effect, the operating system has been injected from a distance, and contaminated 
with the desired "sleeping agent" -- germ or virus. From there on, it's just like Gary North's scenarios, 

So the scalar EM technology can probably be used (at least eventually) to place "mines" in 
systems in advance, for damage or destruction at a future date. At least it's possible in principle. 

However, it's not the injection of computers and equipment that bothers me. It's the injection of 
human beings. Here's generally how it can be done (and possibly is being done). 

Basically, human brains have various rhythmic waves which represent "envelope pulsations" of 
the entire electrical system. However, it is not the EM force fields represented by these pulsations 
which are important: it is the summed-zero (scalar) patterning of the entire complex of neuron firings 
which represents the real activity of the brain -- and represents it thoughts and emotions. A storage 
system for these patternings exists, but it's a scalar pattern storage, not an E and B field storage. The 
storage system is in the nuclei of the tissues of the nervous system itself, not in electrical or 
electrochemical potentials. 

At any rate, the human brain rhythms are also "riding along" relatively entrained to the 
‘Schumann resonance of the earth's magnetic field. So all the patterning of the brain is grouped 
together into giant overall orders, and one or more of these is normally synchronized to our natural 
environment. 

If a varying magnetic signal of extremely low frequency -- say 10 hertz -- bombards the brain 
with greater power than the earth's magnetic field, it is possible for the brain's rhythm to be "forcibly 
entrained" to synchronize with that signal, rather than with the normal Schumann resonance. If a 
large number of brains are forcibly entrained to such a signal, and the signal is artificial, then a 
master coherent phasing of all the brains to the transmitted signal has been accomplished. 

And that can be utilized -- and is utilized -- by the Soviet Union. On the Woodpecker signals, 
Bob Beck has detected up to 16 carriers, each with a 10 Hertz modulation, and with all the 10 Hz 
modulations in phase. 

Let's stress what we're saying here. At times, the Woodpecker signals have shown 16 carrier 
frequencies which contain the same 10 Hertz modulation, and which are all kept coherently sync- 
locked. 

If those signals and the modulations are strong enough, the brains in a targeted area demodulate 
the 10 Hertz signal and phase-lock to it -- actually, to them. At that point, the brains are entrained to 
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а 10-Hertz driver, and 16 channels of multimegahertz frequencies are locked-in to the brain, 

Now if the Soviets have broken the genetic code of the human brain (which they have) and 
succeeded in developing the ability to implant thoughts, emotions, pictures, etc. (which at least to a 
degree they have), then they can simply record the proper signals from human guinea pigs, using 
scalar technology and instrumentation. They can tailor those signals and add them onto the 
Woodpecker carriers, using scalar EM techniques. By using most of the sixteen carriers as a means 
to express Fourier frequency expansions, specific areas and functions of the brain can be targeted. 

Notice that the distant transmitters al ready "know" the correct phasing; just use the 10 Hertz 
modulation signal as a reference. In that case, phasing takes care of itself inside the captured human 
brains. 

The brain has a unique characteristic. If a signal arises inside it, it interprets that it itself 
originated the signal. Thus for the first time in history , true unwitting "robot" actions and emotions 
can be engendered in masses of human beings. 

But it's still worse. The Kaznacheyev experiments (see references) proved conclusively that 
electromagnetic signals can carry and transmit cellular disease and death patterns into a targeted 
biosystem. You can rest assured that the Soviets continued on to actually measure and determine a 
wide variety of death and disease scalar patterns. All of that can be added on to the Woodpecker 
carriers so that the population in the intersection grid area is devastated. One can even test it out in 
advance by producing a modified pattern of a disease in the targeted populace, and keeping the 
percentage of brains entrained down to a small level. This lowers the number of persons "injected" 
from a distance to a small percentage of the populace. Then the outbreak of the "new strain" of a 
familiar disease -- such as influenza, pneumonias, and something like AIDS -- can be monitored to 
provide targeting and effectiveness data. Notice that a series of diseases was experienced by U.S. 
personnel assigned to the U.S. Embassy in Moscow, probably as a result of the so-called "weak 
microwave radiation” of the Embassy by the Soviet Union. 

But that's not all. Much more subtle effects can be produced in the targeted populace, without 
anyone getting wise. Cancers and leukemias should be relatively easy to induce. Also, the immune 
system can simply be attacked directly. If done slowly, a series of common, ordinary diseases will 
just seem to get "tougher and tougher to cure." Actually it's not the disease that got tougher, it is the 
immune systems that got weaker. It is my opinion that precisely that sort of testing -- against the 
immune system -- has been accomplished by the Soviet Union against the U.S. since about October, 
1985. A great percentage of influenza patients during the period from then until now have had 
complications. So much so that multiple sessions -- as many as 3 to 5 -- of antibiotics are necessary 
before the patient recovers. At least in the Huntsville, Alabama "hinge pin" area, that seems to have 
been the case. This author personally experienced this, having influenza and follow-on complications 
for a period of seven months -- something quite different indeed for him. 

But it's even worse. 

The human scalar EM nervous system ("inside" the ordinary EM signals and functioning of the 
system) also has its own resident "software." It has special storage media contained in its brain. its 
cells, and its genetic material, and its actual nucleons. All of these storage media are continually 
telecommunicated with via scalar EM means. The "stability" of what each of us is, is largely 
conditioned by those recordings. As personalities we literally "are" what we have experienced, felt, 
thought, and did. Our whole "functioning conscious system" has been evolved by our experience, 
and it continues to be "us" by means of continual reference to the record base. 

I hope you now realize that the actual record base itself can conceivably be altered by scalar 
electromagnetic means, even from a distance. Even by the hidden scalar EM content of 16 
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Woodpecker carriers, locked into a captured brain and pouring in their deadly content. It is 
conceivable that even what one is can be taken from him, and what someone decides he will be, he 
will be. 

A totally new -- and ultimate -- form of "slavery" has emerged. 

Also, look at all this scalar EM functioning of the human system as a special kind of 
cybernetics. A scalar EM computing software and hardware system. 

What if scalar techniques are used to plant "worms" and "viruses" in this system? With hidden 
triggers? What about a series of them, so that a range of "eruptive software diseases" can be 
stimulated at will? 

And guess what. Such scalar EM "worms" and "viruses" can even be induced by contact with or 
consumption of "contaminated" water and food. Or saliva. Or other body fluid. 

So you can see the possibilities of "seeding" a population with a staggering variety of time- 


bombs 


T think you begin to see the point. Now you can change North's "Soviet blackmail” scenario 
drastically. In a new scenario, Gorbachev simply announces to Reagan that a graduated series of 
specific sweeping changes are going to happen in our population -- changes which we are absolutely 
powerless to stop. The last stages are various deaths. The master "trigger" for this series has already 
been initiated. Incidentally, the Soviet populace has been carefully "seeded" with the proper 
antidotes. The Russian leader demands certain things (very similar to what North's scenario 
utilized). Unless his demands are met, a "killer virus” will be activated by a special signal. If so, 
everyone dies. The first step change in the series will start to occur in a few hours. And it does. 

In fact, this scenario could be added to North's scenario, and both used simultaneously. What 
do you think the President and the Congress would do? Or could do? 


There are other even more diabolical possibilities, but these should be quite sufficient to 
illustrate the point. 

Pandora's box has already been spilled, and the end of humanity is ticking away like a time- 
bomb, It's already nearly midnight, and the watchman hasn't even sounded the alarm yet, 


I certainly can anticipate the next question: Have the Soviets already "seeded" ће 
populations of the U.S. and other selected western nations with scalar EM viruses and germs"? 

The answer is, I simply don't know. And just like Gary North, I don't know what if anything 
can be done about it if they have. This researcher certainly doesn't have all the answers. An 
immediate national crash program to develop scalar EM defenses is essential if we are not simply to 
be crushed beneath the hammer and sickle. It takes funding, people, facilities, and time. 

In some 22 years of unrelenting struggle to convince the system we've got a terrible problem, 
I've hardly been able to move it off dead-center (no pun intended). This book, produced under 
extreme workload stress, is all I can do to raise the alarm. I've given it my very best shot. 

What happens now remains to be seen. Other hands, hearts and minds are going to have to 
take up the task and carry it forward. This researcher has reached his limit, and has no more left to 
give. 
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COMPUTER WORMS AND VIRUSES, AND THE IMPACT OF 
SCALAR EM 


Source: - Gary North, "Electronic Aids (Parts | and 2)," Remnant Review, 
1200), Nov. 1, 1985, p. 1-8; 12(20), Nov. 15, 1985, p. 1-8. РОВ 8204, Fort 
Worth, TX 76124, Phone (817) 595-2691. 


Annotation: - Two deliberately un-copyrighted issues to alert the public to 
software worms and viruses, and their implications for drastic interruption of 
society. Describes а hypothetical scenario in which drastic serambling and 
destruction of banks’ computer tapes, files, and records occur due to software 
in fist person by Gary North. [Slightly edited] 


Article: - "Worms." Earlier this year, 1 read a very interesting article on а major 
problem facing computer software (programs) development companies. A 
program comes on one or more 5.25-inch plastic dises. It takes only a few 
seconds to copy a program on one disc to a blank disc. which costs $3. Yet these 
programs normally run at least $250, and usually sell at $495, and sometimes 
cost thousands. Very few are less than $100. So you have a major temptation: 
‘make a $500 asset out ofa $3 asset. Insert the $500 program into drive А, write 
‘COPY A:*.*.B:" and hit the "enter key:" sixty seconds later, you have а $500 
program in drive В. 


worms and viruses. Writ 


There are ways to make this copying more dificult. The companies code the 
programs, and force you to have a control disc in drive A at all times. These 
"copy protected" programs are a hassle for users. We cannot put them on "hard 
(big) disc" easily, and sometimes the control disc dies for some reason. Then 
what? Your data are locked in your hard disc or on a floppy dise, but you cant 
gel lo the data because the control dic is not functioning. You order a 

replacement. Weeks go by 


Last year, several firms came up with a solution. It is called a worm. A worm is 
а command that is built deep into the complex code that creates the program 
itself. These are incredibly complex codes, and it is easy to bury a command in 
them. They cannot be trace. 


What does the worm do? It "eats" things. Say that you are а software thief. You 
make à copy ofa 
or to give (or sell) to а friend. The program works just fir 


-copy-protected dise, either to use on а second computer, 
But when the 


program is copied to a new disc, the worm is “awakened.” И bides its 
maybe for many months, maybe for years. The program's user is blissfully 


unaware that a monster lurks inside his pirated program. He continues to enter 
dato, make correlations, elc. He becomes completely dependent on the program. 


Then, without warning, the worm strikes. Whole sections of the data disappear. 
Maybe the dala storage disc is erased, Maybe it is just scrambled, Even his back- 


415 


up data discs have worms in them. Everything he en 
Forever. 


чей on those discs is gone. 


‘Can you imagine the consternation of the user? He has become dependent on а 
‘booby-trapped program. His business could simply disappear. For the savings of 
'$500(stolenprogram).hecouldloseeverythinghehas. 


‘Several firms threatened to insert worms into their programs. But then they 
backed olf. They are afraid that lawsuits initiated against them might go against 
them in court. They could be hit for damages suffered by the thieving victims. 
Juries might decide that the punishment, a bankruptcy) was too much for the 
crime (a $500 ей). 


So far, no worms are lurking in any commercial software programs — as far as 1 

know and the industry knows, anyway. But what if a disgruntled progran 

was to hide one in a master сору of, say, Lotus 1-23, the most popular business 
program on the market? What iften thousand copies a month go out for, ау. 

three years? Then, without warning, every company that has started using them 

loses three years of data? They sue Lotus. Lotus goes bankrupt paying lawyers. 
No company in the industry is willing to talk about this sabotage threat publich 

Obviously. 

LARCENISTS 

just happened to stumble across an article on worms in a computer magazine. 

occurred to me that it might be possible to use the worm technique as a fom 

‘of deliberate sabotage rather than just as a copy protection device. But what did 

1 know? Tm nota computer expert 


1 know a computer expert, however. I mean, а real expert — one of those people 
you occasionally ead about. In the world of business, they e called "space 
cadets.” They operate somewhere in between the asteroid belt and Jupiter. But 
this one is different. He's a businessman, too. 
1 got him to sit down with me to discuss the problem of worms. It turned out that 
hehas a real fascination for the topic. He tells me that there are advanced design 
worms, called Viruses! by "hackers — computer freak programming geniuses. 
"The software virus is the most terrifying thing Ive ever come across," he told 
те. And then he showed me why. My initial scenario is based on only а portion 
‘of his estimation of the threat. It gets a lot Worse. 


He gave me а 90-minute FIRESTORM CHAT interview. Не 
anonymous. He used to be a software developer for programs that were used in 
the U.S. banking system, but is now employed in a highly sensitive job in a 
related industry. Therein lies his problem. If he were to tell the story of what he 
is capable of doing to these banks, his firm might lose а lot of sales. He can't 
'go public." Let's call him Tom. 


ust remain 
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7. ADDING THE TRANSISTOR (MPSA18) 
*NOTE* This transistor is sensitive to heat and can be destroyed by the heat from your iron. Be 


sure to follow the necessary precautions below. But don't worry if you do kill one, they are only 


~$.10 a piece. 
- The three leads of the transistor all do specific things and must go to the appropriate places. 


Here is a pic of the orientation of this transistor... 
C=Collector B=Base E=Emitter 


flat e 


c 
Bi 


- Each lead from the transistor will be soldered to the three different squares that make up the 


triangle, so you will have to bend the leads accordingly. 
- The B lead (base) goes to the left square of the triangle, the C lead (collector) goes to the top 


are, and the E lead (emitter) goes to the right square, as in the image below. 
eaa uL 


- Before you solder the transistor in place, you need to have a “heat sink” attached to protect 
it. This will draw some of the heat from the transistor to something else. To do this, simply 


take an alligator clip and attach it to the lead you are soldering... 


1 


plate alligator clip 
between soldering 
iron and transistor 


to act as a heat sink 
aa 


Let me summarize briefly some ofthe details he gave to me. They floored me. 
They're going to floor you. 

(1) Jackpotting, The rush is on in the banking world to get automated teller 
machines (ATM's) into shopping malls, supermarkets, and in font of every 
bank. We've all seen them. Just walk up, punch in your card number, sk for 
cash, and you get it 


In à busy location, one of these machines can hold as much as $250,000 in cash, 
mostly small bills. These machines are controlled by computer. They are hooked 
up to the bank's computer system, usually by phone lines. This local line, Tom 
tells me, is what computer freaks call THE LOOP. The loop is wide open to 
tampering, He says that what computer thieves are doing is to hook up a cheap 
Apple Il computer, Че into the phone lines, break into the ATM, and get it lo 
empty itself. This is "jackpotting." 


He tells me that ATM thieves are hitting banks continually, but nothing is 
getting to the press. The banks have yet to show a profit with the ATM's so far, 
Which is understandable. They are hoping to get their machines placed in key 
locations, so "market share" is crucial to their plans. They are suffering 
horrendous losses in the short run in the hope that long-run profits will рау off 
ifand when a defense is developed. 


The banks are saying nothing because of their fear that if the extent of the losses 
gels into the press, they will be forced by pressure from depositors — bank runs 
= to cancel the ATM's. The losses are horrendous, he says. At present, there is 
по known defense, given the communications technology 


0) Rounding OIE This is the "preferred" computer bank theft system. Someone 
‘onthe inside who has access to the software takes advantage of the banks’ need 
1o round olf numbers. The programs carry numbers out to 13 places. Banks сы 
ase all that space. So when they balance the books (interest rates at, say, 9.873), 
they just dont count every tenth of a cent. The program is assumed to round olf 
the numbers randomly. What does the bank care? But the thief has set up bank 
accounts that absorb those random tenths or hundredths of a cent. In millions of 
dollars worth of transactions (federal funds, c). programmers in some cases 
have stashed away hundreds of thousands of dollars — maybe millions — over 
a few years. No one knows how much of this goes on. 


How could а bank spot this? The books would always balance to the penny. 
How would the accountants ever know? 


1 think ofa story that Adam Osborne tells in his paperback book, Running Wild 
The president of a large firm was looking out his window one day, and he 
noticed two Rolls Royce cars parked next to each other. He inquired as to the 
owners. They were two men in the data processing department. He called in 
investigators, and the cars and the men disappeared. They fled to Brazil and took 
their cars with them: Brazil has no extradition treaty with the U.S. Years later, as 


Osbome was writing the story, the firm still hadn't figured out what they had 
done. 
ARSONIS: 


These are the fearful ones, far more than the arcenists. These are the practical 
jokers who get into a major data bank and trash things, Irs a kind of 
‘multimillion-dollar "Kilroy was here" graffitt. 


How easy is it to get in? Incredibly easy. The boy in "War Games" really could 
have broken into most firms telephone-connected computers. Computer 
programs exist that allow the user to hook up his computer to a phone line und 
randomly dial numbers until they hear the telltale whine of a compute line. It 
then notes the phone number and goes on its way, searching out more lines, 


‘They can do it by long distance, free of charge. The telephone company has a 
tough time tracing those who use various sorts of electronic black boxes to call 
ywhere on earth at no charge. Some people get caught, of course. "The tip of 
the iceberg." says Tor 


How do they get in? Easy: few systems are protected, once you locate the line. If 
‘one is, he says, you create a deliberate error. Most programs then collapse the 
protective shell, and the hacker Finds himself inside the heart of the system. Tom 
has designed a program that keeps this from happening to his company's 
programs, but few companies have anything like it. 


Its very easy to get in if someone has "logged on," — opened his terminal's 
connection to the main computer — if the system is connected to phone lines. 
(Or anyone in the company can just tap in, if someone has left his desk and left 
the computer on. I's common fo forget and leave an open terminal 


He showed me. He says anyone can get fired for leaving a computer on. He 
demonstrated his point. With 40 computers on line, he ran a quick search and 
ound two of them "logged on." despite the fact that it was afier hours. All the 
security in the world cant do anything if a computer line is open. Its like а 
burglar alarm: its worthless if you leave the door unlocked or leave the keys 
lying around. That janitor you hired. Is he a computer illiterate? Or a plant? 


Once inside, what can you do? Steal а fortune? Yes, if you really know the 
system. He told me he could easily steal $3 million from a local bank, even as an 
outsider. He would then offer to give it buck and keep his mouth shut about how 
easy it was if the bank would pay him 10% the take. He thinks most banks 
would capitulate for fear of the publicity. In any case, he knows that he probably 
Wouldn't get caught. 


How about creating а new identity? The grade-changing scene in "War Games 
is true. You could even create a new identity, give yourself high grades in any 
academic discipline, just by breaking into a university's database. There is very 
litle security here, he says. 


Ви for sheer vindictiveness, for sheer envy, consider the possibilities of a virus- 
implanter. He gets inside the computer for a major communications link: 
telephones, large information database, bank wire transfer, or whatever. Then he 
lays the egg: a tiny, untraceable brief instruction. Inside а huge database are just 
a few characters. These float inside a system, seeking to devour certain kinds of 
data, or executing certain routines. 


There is а game played by computer freaks called "Core War." They try to 
implant these killer messages, which seek out each other and battle one another. 
If you find one morning that yours has been consumed, you lost the battle. That 
was probably the origin of worms and viruses. 


TERRORISM 


Say that a revolut 


ry terrorist group, or some anti-zionist group gets а 

wget” into а system. He might be a computer genius type. Everyone knows 

they are either oriental, dark-skinned people with accents, or teenagers. The 

firms dont hire teenagers, but they hire a lo of foreigners. They may even check 

the guy's credentials. Electronic credentials. (Ha!) Then they tum the guy loose 
the system. 


‘The virus is implanted deep inside the system. It can then be transferred to any 
‘ther bank's computer by means of EFT (electronic funds transfer). Maybe it is 
triggered when someone with а peculiar name and address opens a bank 
‘account, Three days later: Bam! The data disappear. They haul out the back-up 
apes. Bam! The virus is on them, too. It is a process of infection, contamination, 
and incubation. There is no known defense, Not yet. This is the bottom line. 


ANTIBODIES 


‘The designer ofa virus can also design an "antibody." The antibody is a 
counter-virus agent that seeks out a virus and destroys it, But like other 
antibodies, it must be specific. The only way today that an antibody system can 
ве created is to know what kind of a virus is involved beforehand. 


Tom says that people are now selling antibodies at very high prices. Who is 
paying? Big companies that suspect that there is a virus present in their 
computers. In all probability, the guy selling the antibody created and injected 
the virus. But now can any businessman prove it So he pays the blackmail. 


NATIONAL DEFENSE, 


A Soviet agent or American spy working for the Soviets penetrates any of a 
dozen computers used by the military. He plants a virus. The computers talk to 
cach other, and the virus spreads to ай of them. It tells them to execute a certa 
routine when a certain command is entered at а missile-controling terminal 
"That command might interfere with а routine that activates à missile or launches 
it Upon reading that command, the virus shuts down the computer, or scrambles 


the executing program, or scrambles the data. No more "launch on wi 


more launch at all, Dead metal 


Scenario: The President of the United States receives a telephone call on the 
тей phone" — the direct link to Moscow. He lifts the receiver and says, 
ello 


"Mr. President, this is Michael Gorbachev. You must recognize my voice. I have 
very lile time. I will come directly to the point. You have refused to back down 
‘on your threat to implement your Strategie Defense Initiative. You intend to go 
ahead with space-based weapons. My military staf informs me that they U 

that the United States has the technology to implement it, and that it could place 
my nation's military strategy in jeopardy. We cannot allow you to do this. 


I we allow you to deploy the SDI, it will be too late for us to respond 
effectively. Therefore, we are taking the initiative today. 1 issued orders this 

loring to put Soviet military units on immediate alert, We are abiding by your 
biblical ule to announce the initiation of hostilities before striking. Neither the 
Japanese nor the Germans gave us this courtesy. IT you do not come to terms 
Wwith us, we will launch a first strike against your nation in three hours. We will 
delay for one day, if you agree to follow a precise procedure that I will outline 
shortly. 


'At one time we feared nuclear retaliation. We no longer do. Within two hours, 
‘you will know why not. T suggest that you instruct your ballistic missile team to 
prepare your missiles for a strike. Then, to prove to yourself that we no longer 
are concerned about retaliation, launch one or two of them. Аз far as Га 
‘concerned, launch all of them. But please instruct your senior military 
commanders to report back to you concerning the effects of their instruction. 1 
suggest that you try launching three or four as а test, We dont care which ones. 


Mr. President, let me tell you what is going to happen. As soon as anyone 
attempts to launch a missile, that missile's computer guidance system will shut 
down. It will lock up tight, and you will not be able to unlock it within the time 
you need to respond to our attack. Two hours and thirty minutes from now, your 
mation will have no remaining Minuteman Ш missiles to respond with, should 
you finally unlock your frozen computers. 


"I suggest that you contact your senior officers now. You will have to mobilize 
them within 60 minutes. The test should take about 30 minutes. I will telephone 
you again in 90 minutes to present our terms of surrender.” Cli 


"The President calls the Joint Chiefs. If he is lucky, he will be able to locate two 
‘of the thee in time, They will be paralyzed. Who wouldn't be? But in all 
likelihood, they will at least test Gorbachev's theory. They will order one or (wo 
missiles launched. The computer guidance system on both will shut down the 
system, They will try (wo or three more, with the same result, They will attempt 


to launch one from a submarine, with the same result. 


The President brings in senior Congressional officials and the remaining Joint 
Chiefs member to the White House. 


Exactly 90 minutes afier he had hung up, Gorbachev telephones back. He 
presents his list of demands. First, the immediate removal of U.S. troops from 
Europe. Second, the withdrawal of personnel from Diego Garcia Island in the 
Indian Ocean. Third, the breaking of diplomatic relations with Red China and 
Taiwan. Fourth, the removal ofall U.S. troops from Korea. Fifth, а moratorium 
on all debts owed to U.S. banks by the Soviet Union and its client states. Sixth, 
the removal of all Minuteman Ш missiles from their silos. Seventh, the return of 
all U.S. submarines to роп. Ifhe agrees, and the orders are delivered within two. 
hours, the Soviet Union will delay launching а first strike. The President 
‘complies. 


They might do it with our communications satellites, Tom says. You n 
With any aspect of U.S. data transmission. The virus could sit dormant in a 
system for years, and no one would know. Triggered, it would then strike. 


THE WEST'S VULNERABILITY 


The West has become increasingly depende 
function without them. The Third world hasa 
technology is still pre-computer, They are ine 
vulnerable. 


on computers. We can no longer 
Neither has the U.S.S.R. Their 
nt, but they are far les 


‘Tom says that the world of computers presumes that almost everyone is 
essentially honest, and that all the brightest programmers must be honest. They 
aren't. Thus, the members of the entire system — banks, national defense, large 
and small businesses, public utilities — have opened themselves to attack. The 
attackers are invisible. 


‘Nothing I have seen in all my years of computers scares me as much as this 
docs," he says. "The system has been designed in terms of a far older set of 
standards, especially with respect to security. I is totally vulnerable. 


Не compares it to plague, or venereal disease. People copy each other's software 
to save a few bucks. They use public access databases. They use "loops" — the 
phone lines. Yet these transmission belts of information can become 
transmission belts of collapse. 


"This is what I have harped on for twenty years: the potential for a collapse of the 
division of labor. We become rich by means ofa brilliant technology, yet we 
become dependent on it to an extent that no previous society ever has. 


Centralized institutions are most vulnerable, but because we use public 
transmission lines, ftom microwave transmissions to cables inthe ground, each 
local unit is vulnerable. Those who would choose to bring down the system need 
only plant electronic viruses in a handful of major common-use databases or 
sources, and live years or ten years later, the disease hits. 


її could bring down the system if technological defenses are not developed. 
Nothing on the immediate horizon points to a solution, he says. The silence of 
those who should know what to do indicates that they don't know what to do, but 
they don't want panic to spread. 

Is this fantasy? Last summer a 23-person team broke in (by phone) to Chase 
Manhattan Banks computer. 

Breakin: - Continuation of part 1, а treatise on worms and viruses in cybernetie 
systems, 

"Maybe you saw the article buried somewhere in your newspaper. 1 saw it in the 
New York Times (Oct. 19): 

‘A group of a least 23 teen-age computer users broke into а Chase 
Manhattan Bunk computer installation by telephone in July and August 
and "significantly damaged” bank records, the Federal Bureau of 
Investigation said yesterday. 


Chase officials insisted that no money was stolen or transfered out of 

Customer accounts as a result of the break-ins, and said no intrusions 

have been detected recently. But Federal officials, in an affidavit, said 

that in several cases the youths changed passwords, preventing 

customers — and in one case а unit of the bank itself — from gaining 
puer files." 


And where were these teen-agers located? In San Diego, across the continent! It 
gets even more ludicrous: 

Federal officials said that most of the offenders were probably too young to be 
prosecuted, 

Robert D. Rose, the assistant United States Attorney handling the ease, said 
"Were not yet sure what we are going to do. But these things can get out of 
and — it did get out of hand — and we have to teat them seriously 


‘Treat what seriously! "These things?" What things? If they can't legally treat the 
electronic trespassers seriously, just what is the man talking about? He is talking 
about the topic, above all topics, that bank and government officials don't wan 
1o face: the vulnerability of their computer records, 

T have seen no follow-up on this story in the conventional press. A brief article 
did appear in the computer-oriented tabloid, Info World (Oct. 28). It turns out. 
that the students had broken into the fifes of Interactive Data Corp. of Waltham, 
Massachusetts, which maintains the bank's financial records, The break-ins were 
discovered in late July. They had obtained the toll-free 800 number which was 
restricted (Ha!) to Interactive Data subscribers. As late as October 9, an illegal 
entry was observed. In short, it took ten weeks after ће break-ins were 
discovered to рш а stop to them. 


а? 


The response of the bank's bureaucracy was predictable. It will ever be thus: 
"Bank officials are claiming that the FBI exaggerated the nature ofthe activities 
of the suspected individuals. A spokesperson for Chase Manhattan said that 
Interactive's customers were not prevented from accessing their accounts and 
that none of Interactive's data was altered or manipulated in any way.” In. 
response, FBI supervisory agent John Kelso said that the FBI has swom 
affidavits from bank officials that say data has been manipulated or damaged. 
"That sounds pretty serious to me,” he volunteered, 


Here is the capper: Interactive Duta has 25,000 subscribers who are tied into that 
toll-free phone line, Try keeping tight security on a system with 25,000 users. 
‘Chase Manhattan couldn't. If they can't, who can? 
And if Chase Manhattan Bunk was vulnerable to 23 teenagers who are oo. 
young to prosecute, consider its vulnerability to just one envy driven genius who 
Knows all about electronic viruses. The students that did this were apparently 
just goofing around. But what ifjust one malevolent computer freak decided to 
ха even” with Chase Manhattan? What if he had phoned in just once or twice, 
planted a long-dormant data-killing virus, and quit? What if he had tied its 
detonation to, say, a calendar clock in the Interactive computer? Iit took 
security forces from July until early October 15 to raid the 23 students homes, 
they would never have spotted one break-in. They could not have traced it, 
either. Conclusion: we have a risk-free opportunity for electronic arson. We face 
а potential electronic epidemic. And when I say "we" I mean the entire financial 
system of the West 
Sure, all he bank "spokespersons" in the world will tell you, "No problem." But 
there is a problem. А horrendous problem. 


At this point, it really gets interesting. Chase Manhattan Bank has just 
‘announced that we will be able to set up our own personal electronic banking 
facilities with them by buying an expanded version of Managing Your Money, 
Andrew Tobias’ home Financial management 


Citicorp and Bank of America have opted for Dollars and Sense a rival program, 
You will be able to pay monthly bills electronically, balance your “checkbook,” 

monitor your net worth, buy and sell stocks, etc., etc., just by dialing Citicorp or 
Chase Manhattan. Fantastic! But despite all the assurances, I get nervous. Yes, I 
know no one will be able to break in and tamper with the numbers. But 23 

teenagers shouldn't have been able to do it, either. And now were talking about 

a lot more subscribers than 25,000. 


Obviously, the master program used by the banks will prohibit easy entry 
Unfortunately, someone has to write the program. Can you imagine the 
blackmail possiblities? Some hotshot programmer could build-in a bomb, and 
then threaten to detonate i. In fact, he could merely pretend to have inserted a 
virus. Who would want to сай his bluff? Not Chase Manhattan, I would bet. 
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CORE WARS REVISITED 


In May of 1984, A. К. Dewdney published an article in Scientific American 
"Computer Recreations" column. It was а light-hearted-piece on how computer 
experts can get involved in playing this exciting game of "blow up your 
‘opponents defenses." You know: recreation! In the March 1985 issue, he wrote 
a follow-up. It begir 

"When the column about Core War appeared last may, it had not occurred to me 
how serious a topic I was raising. My descriptions of machine-language 
programs, moving about in memory and trying to destroy each other, struck a 
resonant chord. According to many readers, whose stories 1 shall tell, there аге 
abundant examples of worms, viruses and other software creatures living in 
every conceivable computing environment, Some ofthe possibilities are so 
horrifying that I hesitate to set them down at ll (emphasis added.) 


Tt tums out that tne French nave been enjoying a novel on the international 
implications, Softwar: La Guerre Douce, by Breton and Beneich. А translation 
is scheduled for publication here by Holt, Rinehart & Winston. The study. 
revolves around the sale of a high-power computer to the Soviet Union. The 
USS. allows its export because it has а "software bomb" in it, When the U.S. 
‘Weather Service announces a certain temperature at St. Thomas in the Virgin 
Islands, the program proceeds to subvert every piece of software in the Soviet 
Union. 


A pair of Italian programmers was "inspired" by the translation of Dewdney's 
original article to dream up a virus (а virus is а computer-to-computer Killer, 
whereas a worm is resident in one man's computer). They figured ош that by 
scting a disk operating system disk (these start computers and tell them what 
чо do with programs and electronics) and then installing it on disks used by the 
biggest computer shop in the city, they could create an epidemic. They decided 
‘not to do it In short, the only restraint is self restraint 


A high school student 
destroying virus, which at least tells us that we have a probl 
a plague of very subtle errors in the disk operating system. 
pretty juvenile,” he wrote, but "Oh woe to me! T have never been able to get rid. 
‘of my electronic plague. It infested all of my disks, and ай of my friends disks." 
He wrote a program to destroy the virus (an "antidote" to it) but it is not 
anywhere near as effective as the virus is. 


Pittsburg wrote а virus that was subtler than а data- 
n. His virus created 
Jl of this seems 


Warning: do not copy disks from your frends’ copies. This act of piracy could 
cost you plenty. 


A COMMERCIAL WORM 


Justa few days after 1 wrote "Electronic AIDS, Part 1," 1 read a column in the 
Washington Times, the conservative (Moonie-owned) daily newspaper. One of 
the reporters has a computer. He had purchased a newly released program from 


Microsoft Co., called "Access." Understand that Microsoft supplies the disk 
‘operating system that is used by the IBM PC, the most popular microcomputer. 
In other words, this is no backyard company. It is one of the two or three 
software giants in the U.S. (Из owner is under age 30, which tells you somet 
about who is pioneering the microcomputer revolution) 


As he was setting up his computer to take advantage of this telecommunicat 
program, a warning flashed on his screen: "The weed of erime bears biter fruit. 
Now trashing your program disk." Wham! He lost all his files — probably а 
couple of years worth of work. Sure, he was probably smart enough to have 
made back-up copies, but think of the risk. And what if it had been a worm that 
kept silent for a few years, infecting all of his back-up disks? 


He called Microsoft, and they gave him the runaround. They told bim that they 
were not responsible. Some programmer had put in the worm in order to zap 
program pirates, but the journalist insisted that he was an original buyer. Tough 
luck, they told him. Obviously, they didit know that he was a reporter. 
Then he published his article. АШ of a sudden, the victim was not some average 
buyer. He was big trouble. Things stated moving. InfoWorld (Oct. 28) reports 
that Microsoft has admitted that à programmer put in the worm, but without 
permission. The offending text has now been removed, we are assured. But what 
ifi had sat in the master for three years? Here is the premier бита in the 
software. 


"This is not idle speculation. It has already happened, verifying my hypothetical 
scenario within a few days afier I published it 


Can you imagine the absolute havoc that а dor 
iit were imbedded in all updates of Microsofts 
DOS, the operating systems for all IBM microc 
‘microcomputers? It could cost the U.S. econon 
‘microcomputer-dependent firms wouldnt survive. Any Microsoft spokesman 
who says, "Its impossible: it could never happen,” has to explain how it already 
did happen to "Access. 
ADAM ОЗВОВМЕ WARNING 
You may know the name Adam Osborne, He invented the revolutionary portable 
computer, the Osborne 1. Before there was an Osborne 2, the company went 
bankrupt. Compaq, the most successful first-year firm in U.S. history (over $100 
nillion in sales in its 12 months of operations) and others built imitations that 
жеге far superior, 


"That isn't my point, however. Adam Osborne was "present at the creation" of the 
rocomputer industry. He created Osborne publications, and then sold out to 

McGraw Hill. He knows what is going on. In his delightful paperback book, 

Running Wild, which is a history of the microcomputer (desk top) revolution 
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1975.82, he offers this warning. He says that three areas should not be allowed 
tobe computerized: 1) bank money transfers; 2) the stock market; 3) elections. 


АШ three are just about fully computerized. Another ten years, or maybe five, 
and they will be 100% computerized. Several firms allow microcomputer 
buying and selling of stocks (e... Charles Schwab), and New York Stock 
Exchange floor transactions eventually will be fully computerized, at which time 
it will be pressured to get rid ofthe "specialists" who make (and sometimes 
manipulate) the market, short-term — Richard Ney's hated "Wall Street Gang" 
— but the price of gelling rid of them may turn out to be horrendously high. 


"The great fortunes ofthe 21st century,” Osborne predicts, "will be the legacies 
ofthe great computer thieves of the 20b." 


Three years ago, I used a firm to supply computer services I needed, The head of 
it was а former businessman, quite young, and a true "space cadet." Ive quoted 
him in the last issue. 1 сай im Tom. He operated in a world far removed. 
mentally from the rest of us. He is a nice fellow, a Christian, and a moral 
philosopher of sorts 


He ran the operations of the local elections. He did it fairly inexpensively. He 
told me why: "I want to keep these elections honest. It would be incredibly 
simple to rig the program to produce whatever outcome I wanted in close races. 
IFT can do it, anyone with enough skill to set up the system could do it. 


T asked him if he thought Osborne was correct in his predictions about bank 
щей, "И would be a piece of cake for me to steal three or four million from any 
local bank. 1 could go in the next week, offer to give the money back, keep 10% 
as a finders fee, and promise not to tell the press how easy it was to steal. They 
‘would probably pay me my 10% just to keep me quiet. 


Look, These people are geniuses. Worse, they are geniuses in a very narrow 
field technically, which is now being used to control darned near everything. 
"This unique intellectual-technical skill is the possession of literally а handful of 
people, mostly under 35 years of age. They are “Tooling around" with Chase 
Manhattan Bank's computers. What happens when a few of them stop fooling 
around and get deadly serious? 


Computer program designers keep telling us that there is no 100% secure way to 
defend data banks. Maybe there will be a 98% secure system someday, but not 
now. To defend itself, the system relies on the integrity of youth. In short, self- 
‘government is the major defense, 


And where have they leamed self-discipl 
"NOW YOU VE DONE IT! 


About four years ago, I read an article in the Rolling Stone, the tabloid aimed at 
rock music fans. It was the only article T ever read in that periodical. It was a 
gem. 


ie? In the public schools? 


- Solder each lead in place attaching the clip lead to each one before doing so. 
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її described а subculture of students at Stanford University, "hackers." These 
people are computer freaks. The mainframe computer at Stanford was cheaper to 
use after midnight, so from midnight to 6 am., the hackers gathered at their 
terminals. They lived on candy bars, junk food, and high-technology dreams. 


One ofthe games they played was breaking into each others programs. It was 
considered the mark of a master hacker to be able to crack another hacker's 
defenses. They would spend hours tying. They were "hacker-crackers 


‘One bright fellow then designed a classic booby trap. He wrote a program that 
warned trespassers not to tamper with il. This, of course, alerted every would-be 
electronic safe cracker to the challenge. It was a complex program, and it took 
days to crack it. Then, after repeated warnings, the successful trespasser got a 
surprise. Japanese letters appeared on his sereen. Roughly translated, the words 
proclaimed, "Now you've done i 


At that point, the victim's computer screen went blank. Then the names ofall his 
‘own computer files appeared on the screen — files that may have taken years to 
assemble, One by one, they blipped off the screen In horror, the victim would 
Stare at the screen, unable to stop the process. 


As it tumed out, the booby trap was only a practical joke. It really didnt 
the vicinis files. It only listed the names, and then erased them. But fora 
horrifying few minutes, the victim wouldn't know this. 


Hackers play games. Very interesting games 


‘The kind of people who spend six hours, midnight to 6 am. trying to break into 
each other's programs are different from the rest of us. Among their ranks are 
Some highly individualistic people. Some of them are libertarians. 1 mean 
anarchists. They are electronic "don't tread on me” sorts of people. They do not 
appreciate bureaucracy. They appreciate being pushed around even less. 


The folks at Chase Manhattan really do have a problem, Do you attempt to 
prosecute а legally un-prosecutable kid? A kid who has already cracked your 
computer system? I don't think you do. You play the role of stem but 
appreciative banker. "Son, I am impressed by your ability to break in. But 
understand, we are honest people. There is a code of honor here. You woul 
Want to break that code — of honor, 1 mean — would you?" Because if this kid 
gets angry, he can do it again. Quietly. And next time, he deposits a vius. 


Of course, Chase may hire a programming team to create an unbreakable 
system. Sure. "Hire fox A. Give him chain link fence B. Hire him to build fence 
В around chicken coop C. 

TEEN CHALLENGE 

‘Suppose that the public gets wind of the threat to the whole banking system that 
is posed by viruses. What do the bankers (or anyone else) announce to the 


public? "We want to assure you that our computer p 
‘one can break in. Itis foolproof." 


gram is impenetrable. No 


Here is the challenge — rather like the Stanford program that announced: "Do 
jot trespass.” These kids see breaking-in as a challenge, a kind of sport. They do 
jot regard it as theft. They do not regard it as vandalism, even if it costs а 

millions of dollars to unscramble, They may be ethical in other 
respects, but they think of "core wars" as a game. 


How would you like to be the 60-year-old banker who doesn't know a byte from 
usury, but whose public relations department tells him to inform the public that 
nobody can crack his banks code? To cite Mr. T in "Rocky II," that bank is 
dead meal. So are its depositors. 


But if he keeps quiet, and the story still gets out about the vulnerability of the 

system, one or two small "virus-demolished" banks could trigger a collapse of 

the system. as people do the only smart thing: run for cash. The whole fractional 

reserve banking system would deflate; only the FED's printing presses could 
save the day,” in a wave of fiat money. 


What I am saying is this: I think that we will see the end of fractional reserve 
banking in our day, At the very least, I think we will se 

tremendous shocks. People will lose faith in electronic prom 
bureaucrats who do not know anything about the monsters that their efficient 
‘computers can be turned into. 


Attack on Martinsburg, Now, lets take it a step farther. Some day some state or 
Federal bureaucrat is going to step on the toes of some genius entrepreneur who 
has created а software development firm. The bureaucrat will try to wrap this 
entrepreneur in red tape. Or maybe — just maybe — he will ry to sock hi 

With a tax bill that the entrepreneur regards as unfair. 


In Martinsburg, West Virginia, there is a large computer. It is owned and 
operated by the Intemal Revenue Service. Into it, over the next five years, the 

RSS. apparently intends to deposit all the records it can assemble on every U.S. 
taxpayer. This computer database will be the biggest in the world. Iis the tool 
by which the L.S. hopes to increase taxpayer compliance. And it may succeed, 
Fora while. 


‘This is one reason for saving all letters to and from the LR.S. If the LR.S. 
becomes dependent on its computer system, which is likely, then any short- 

circuiting of its database could create havoc for tax collecting. If word gets out 
that a major failure has bit the LR.S., the tax revolt could multiply ov 

You would see the deficit become astronomical. Ifthe LR.S. continues to Че its 
voluntary" compliance program to the myth ofthe “all-seeing computer.” then 
news of the computers scrambling could backfire. 


H is possible that the story ofthe LR.S. database is a myth. Maybe they arent 
going to build it. But ifthe public believes that such computer power is at the 


disposal of the LR.S., and taxpayers then leam either that the system has been 
blown, ог that it was mythical from the start, the tax revolt could spread like an 
epidemic. The electronic epidemic-could trigger a tax revolt epidemic. 


He who lives on the cutting edge of technology eventually dies on the cutting. 
ейге of technology 


"PEOPLE ARE BASICALLY GOOD! 


Let's retum to my taped interview with "Tom." In а 90- 
covered a lot of ground. But one topic that stands out in my mind is our 
discussion of the pre-supposition that goes into the creation of a computer-based 
society. The computer people have all adopted the assumption that underginds 
modern science, namely that, participants are well meaning, that they will not 
fake their experiments, and that they will play fair. If scientists had to check 
every aspect of every article, science could not advance very fast. 


What about the computer industry? The whole system rests on faith: "Men are 
not malevolent. They are not envy-driven. They will not deliberately seek to 
destroy the work of some random victim." Tom says categorically tht this 
assumption is false. There are bad people with tremendous computer skills, and 
modern society has not restructured ils economic institutions to protect itc, 


Here is one example of a break-in technique. Someone phones in to а computer, 
Which has been left open temporarily by some user. The lock is unlatched: he 
needs no key to get in, He then seeks lo penetrate the inner core of the program, 
such as а bank's program. He creates a deliberate error, which all too often 


the invader now finds himself inside the system, where far fewer defense 
mechanisms exist 


Tom designed his own firm's defense against this tactic. His program 
automatically records the source of the error, and throws the user out of the 
program. The program has protection against deliberate errors, but most of ther 
don, he says. A major error simply collapses the program's outer shell. 


1а my previous issue, I speculated that a Soviet spy or agent could penetrate 
U.S. computers. Note: I did not assume that he would simply phone in; 
assumed that a disloyal programmer, or a team, could plant the virus as insiders. 
From there, the virus would spread through the system through normal 
telecommunications. Several people have written in to tell me that a wrecker 
cannot destroy the system by penetrating it from the outside. They may be 
correct. But when informed that 1 am assuming an inside job by someone with 
access to a major computer, the critics have admitted that this might be possible. 


"The weed oferime bears bitter fruit: for honest, computer dependent people. 


R DI ranci 


FEDERAL FUNDS 


The Federal Funds bank transfer lines allow banks to borrow money ovem 
Hundreds of billions of dollars go across these lines every working day. The 
banks computers communicate with each other by means of this 
elecommunications hook-up. What if someone were to plant a long-delay virus 

the software that operates these transfers? And what banker has even thought 
about this problem? 


What if this scenario was to take place: a virus triggers the disruption of bank 
records — not a total breakdown initially, but disruptions in the data? It might 
be weeks or months before auditors recognized the extent of the problem. 


As rumors begin to leak out about complex accour 
management problems of major banks all over the U.S. (i 
branches), the various banking regulatory agencies would be swamped with 
crises and outside rumors. Then, all at once, bank computers begin breaking 
down, 


The rumors then explode. The lines appear in front of banks. The only answer at 
this point is to print up paper money. It would be printed by the hundreds of 
billions in order to offset the deflationary effects of bank runs (paper money that 
is pulled out but not re-deposited in another bank). 


‘You could topple the fractional reserve banking system all over the world. The 
entire payments system could easily become engulfed in chaos. Debits and 
credits Would no longer be meaningful. A pure paper money inflation would 
replace the manipulated, "fine-tuned" monetary inflation of modern central 
banking. 
All of a sudden, market-eeated alternative currencies would be revived. It 
Would then be metallic cash that talks loudest, Silver dimes are not electronic. 
"They can't be infected electronically." They sill circulate when banks are 
temporarily closed, due to circumstances beyond our control. 


The loss of efficiency would be initially horrendous, I would guess. The division 
of labor would break down. You could then have the crash that lurks in the 
inds and suspicions of average depositors. Who says it cannot happen? A lot 
s hired by the banks — computer illiterates in high 


What we have is an internal bank money wire system that is totally vulnerable to 
some vindictive programmer. There is litle doubt in my mind that the bankers 
ше desperately fearful of this sort of vandalism. It could topple people's 
‘confidence in the fractional reserve banking system, and confidence is the only 
"hing that keeps it 


Conclusion, Technologically. there is no solution at this point. 1 have no 


heartening message. Maybe Tater; not now. Keep precious metal coins. Don't 


assume that it can't happen here. It can. The only thing holding it back is the 
restraining hand of God, through the temporary self-restraint of a technological 
priesthood, 

[Reviewer's comment: Iwas unaware ofthe problem of computer worms and 
viruses until I read Gary North's heo articles. His open release ofthis important 
information is appreciated. 1 

SCALAR EM INNOCULATION AND ITS IMPLICATIONS, 

My appreciation goes to Gary North for his openly sharing the above important 
information with the public. Human nature being what it is, one or more of his 
more dire scenarios is going to happen sooner or lat 


"The problem becomes enormously more compounded if the hostile agent or 
agents possesses sophisticated scalar EM technology. 


"With scalar technology, there exists the potential that the worm or virus can be 
planted from a distance, If scalar-scanning devices of sufficient precision can 
be developed, then major software residing in а chip, a computer, or on a disk 
сап be read from a distance. With scalar EM methods, the ordinary software 
"guards" are totally ineffective. The scalar "reader" could simply read off the 
software directly as the disk or device goes about its normal operations. 


Alter the software is read, a germ or a virus is designed to produce a particular 
problem as desired and upon special stimulus. Then a scalar "imprinter" device 
is used to produce the necessary digital pulses directly upon the media in which. 
the software resides. The required code has now been implanted. In effect, the 
operating system has been injected from a distance, and contaminated with the 
desired "sleeping agent" — germ or virus, From there on, its just ike Gary 
North's scenarios 


So the scalar EM technology can probably be used (at least eventually) to place 
"ines" in systems in advance, for damage or destruction at a future date. At 
least its possible in principle. 


However, it's not the injection of computers and equipment that bothers me. I's 
the injection of human beings. Here's generally how it can be done (and possibly 
is being done. 


Basically, human brains have various rhythmic waves, which represent 
"envelope pulsations” of the entire electrical system. However, it is not the El, 
force fields represented by these pulsations which are important: it is the 
summed-zero (scalar) patterning of the entire complex of neuron firings which 
represents the real activity of the brain — and represents its thoughts and 
emotions. A storage system for these patterings exists, but it’ a scalar pattern 
Storage, not an E and B field storage. The storage system is in the nuclei ofthe 
tissues of the nervous system itself, not in electrical or electrochemical 
potentials. 


At any rate, the human brain rhythms are also "riding along" relatively entrained 
to the Schumann resonance of the earth's magnetic field. So all the patterning ог 
the brain is grouped together into giant overall orders, and one or more of these 

is normally synchronized to our natural environmer 


Ifa varying magnetic signal of extremely low frequency — say 10 hertz — 
bombards the brain with greater power than the earth's magnetic field, it is 
possible for the brain's rhythm to be "forcibly entrained” to synchronize with 
that signal, rather than with the normal Schumann resonance. If a large number 
of brains are forcibly entrained to such a signal, and the signal is artificial, then a 
phasing of all the brains to the transmitted signal has bee 


nester coher 
accomplished. 


And that can be utilized — and is utilized — by the Soviet Union. On the 
Woodpecker signals, Bob Beck has detected up to 16 carriers, each with a 10- 
Hertz modulation, and with all the 10 Hz modulations in phase. 


Let s stress what were saying here. At times, the Woodpecker signals have 
shown 16 carrier frequencies that contain the same 10-Hertz modulation, and 
Which are all kept coherently sync-locked. 


those signals and the modulations are strong enough, the brains in a targeted 
area demodulate the 10-Hert signal and phase-lock to it — actully, to them. At 
‘that point, the brains are entrained to a 10-Непә driver, and 16 channels of 
rmultimegahertz frequencies are locked-in to the brain. 


Now, ifthe Soviets have broken the genetic code of the human brain (which 
they have) and succeeded in developing the ability to implant thoughts, 
‘emotions, pictures, ete. (which at least to a degree they have), then they can. 
simply record the proper signals from human guinea pigs, using scalar 
technology and instrumentation. 


‘They can tailor those signals and add them onto the Woodpecker carriers, using 
scalar EM techniques. By using most of the sixteen carriers as a means to 
express Fourier frequency expansions, specific areas and functions of the brain 
cun be targeted. 


Notice that the distant transmitters already "know" the correct phas 
the 10 Hertz modulation signal as a reference. In that case, phasin 
itself inside the captured human brains. 


just use 
takes care of 


‘The brain has a unique characteristic. Ifa signal arises inside it, it interprets that 
it itself originated the signal. Thus for the first time in history, rue unwitting 
robot actions and emotions can be engendered in masses of human beings. 


But its still worse. The Kaznacheyev experiments (see references) proved 
conclusively that electromagnetic signals can carry and transmit cellular disease 
and death patterns into а targeted biosystem. You can rest assured that the 

Soviets continued on to actually measure and determine a wide variety of death 


and disease scalar patterns. AIl of that can be added on to the Woodpecker 
carriers so that the population in the intersection grid area is devastated. One can 
even test it out in advance by producing a modified pattern of a disease in the 
targeted populace, and keeping the percentage of brains entrained down to a 
small evel, This lowers the number of persons "injected" from a distance to a 
small percentage of the populace. Then the outbreak of the "new strain” of a 
familiar disease — such as influenza, pneumonia, and something like AIDS — 
‘can be monitored to provide targeting and effectiveness data. Notice that a series 
‘of diseases was experienced by U.S. personnel assigned to the U.S. Embassy in 
Moscow, probably as a result of the so-called "weak microwave radiation" of 
the Embassy by the Soviet Union, 


Ви that's not all. Much more subtle effects can be produced in the targeted 
populace, without anyone getting wise. Cancers and leukemia should be 
relatively easy to induce, Also, the immune system can simply be attacked. 
directly. If done slowly, a series of common, ordinary diseases will just seem to 
get "tougher and tougher to cure.” Actually its not the disease that got tougher, 
itis the immune systems that got weaker. It is my opinion that precisely that sort 
of testing — against the immune system — has been accomplished by the Soviet 
Union against the US. since about October 1985. A great percentage of 
influenza patients during the period from then until now have had complications. 
So much so that multiple sessions — as many as 3 10 5 — of antibiotics are 
necessary before the patient recovers. At least in ће Huntsville, Alabama “hinge 

arca, that seems to have been the ease. This author personally experienced 
ving influenza and follow-on complications for a period of seven months 
— something quite different indeed for him. 


But its even worse. 


The human scalar EM nervous system ('inside" the ordinary EM signals and 
functioning of the system) also has йз own resident "software." It has special 
storage media contained in its brain, its cells, and its genetic material, and its 
actual nucleons. АШ of these storage media are continually telecommunicated 

With via scalar EM means. Those recordings, largely condition the "stability" of 
What each of us is. As personalities we literally "are" what we have experienced, 
felt, thought, and did. Our whole "functioning conscious system" has been 
evolved by ош experience, and it continues to be "us" by means of continual 
reference to the record base, 


1 hope you now realize that the actual record base itself can conceivably be 
allered by scalar electromagnetic means, even from a distance. Even by the 
hidden scalar EM content of 16 Woodpecker carriers, rocked into a captured 
brain and pouring in their deadly content. I is conceivable that even what one is 
сав be taken from him, and what someone decides he will be, he will be. 


A totally new — and ultimate — form of "slavery" has emerged. 


Jf the human system as a special 
software and hardware system, 


kind of cybernetics. A scalar EM compu 
What if scalar techniques are used to plant "worms" and "viruses" in this 
system? With hidden triggers? What about a series of them, so that a range of 
eruptive software diseases can be stimulated at will? 

And guess what. Such scalar EM "worms" and "viruses" can even be induced by 
contact with or consumption of "contaminated" water and food. Or saliva. Or 
other body fuid. 


So you can see the possibilities of "seeding" a population with а stag 


sering 


begin to see the point, Now you can change Моп "Soviet 
scenario drastically. In a new scenario, Gorbachev simply announces 
to Reagan that a graduated series of specific sweeping changes are going to 
happen in our population — changes which we are absolutely powerless to stop. 
The last stages are various deaths. The master "trigger" for this series has 
already been initiated. Incidentally, the Soviet populace has been carefully 
"seeded" with the proper antidotes. The Russian leader demands certain things 
(very similar to what North's scenario utilized). Unless his demands are met, 
“killer virus” will be activated by a special signal. If so, everyone dies. The 
step change in the series will start to occur in à few hours. And it does. 


In fact, this scenario could be added to North's scenario, and both used 
simultaneously. What do you think the President and the Congress would do? Or 
could do? 

There are other even more diabolical possibilities, but these should be quite 
sufficient to illustrate the point. 


Pandora's box has already been spilled, and the end of humanity is ticking away 
like a time bomb. It's already nearly midnight, and the watchman hasn't even 
sounded the alarm yet. 

T certainly can anticipate the next question: Have the Soviets already "seeded! 
the populations ofthe U.S. and other selected western nations with scalar EM 
Viruses and germs7 

The answer is, I simply don't know. And just like Gary North, I don't know what 
if anything can be done about it if they have. This researcher certainly doesn't 
have all the answers. An immediate national crash program to develop scalar 
EM defenses is essential if we are not simply to be crushed beneath the hammer 
and sickle. It takes funding, people, facilities, and time, 


1а some 22 years of unrelenting struggle to convince the system we've got a 
terrible problem, Ive hardly been able to move it off dead-center (no pun 
intended). This book, produced under extreme workload stes, is all 1 сап do to 
raise the alarm. Ie given it my very best shot. 


What happens now remains to be seen. Other hands, hearts and minds are going 
to have to take up the task and carry it forward. This researcher has reached his 
Timit, and has no more letto give. 
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APPENDIX III: CONTINUING THE SCENARIO 


On May 3, 1986 a stunning loss of a U.S. Delta rocket carrying a critically-needed weather 
satellite occurred. The rocket suffered a shutdown of its main engine during launch and began to veer 
off course, causing the range safety officer to destroy it. 

The takeoff of the blue and white Delta "workhorse" from launch Pad A at Cape Canaveral at 
first appeared picture-perfect. About a minute later, six of the nine booster rockets were expended 
and the remaining three switched on. Shortly after that, the rocket seemed to lose power. The main 
liquid-fueled engine had suddenly shut down, with the three strap-on boosters still burning. The 
rocket then had no stability and started to slowly drift off course, creating an increasing angle of 
attack. Within a few seconds, the nose cone snapped off under the severe stress. The U.S. Air Force 
range safety officer then sent a destruct command to the stricken rocket, which exploded in a ball of 
flame. 

The Delta, built by McDonnell Douglas, had previously piled up a continuous string of 43 
successful launches. Since 1960, 177 launches have occurred, and the success rate has been 94%. The 
Delta is one of the most reliable rockets ever built. 

The unexpected shutdown of the main engine was perplexing. At a news conference following 
the mishap, William Russell. NASA's Delta project manager. stated: "It was a very sharp shutdown. 
almost as if it were a command shutdown." 

Preliminary data, such as turbine speed and temperatures in and around the engine, "all appeared 
to be very normal." Russell said. 

It may well have been a "command shutdown," unknown to Bill Russell and his NASA 
engineers. 

Preliminary runs of the videotapes of the incident, aired by the national TV news media, show 
that during liftoff, a mysterious light approached the rocket from below and from the side. rising and 
striking the vehicle. This light and its path are strongly reminiscent of the first anomalous "light 
streak and ball" photo taken by Bob Gladwin just prior to the shuttle launch on November 26, 1985 

Let’ s suppose that on May 3 the Soviet scalar EM grid was in the launch Phase ABM system 
mode and was tracking the launch of the Delta rocket. 

If the anomalous light that moved up and contacted the rocket was a small ball of continuous 
electromagnetic energy formed by a distant Soviet scalar EM howitzer, then the rocket's main engine 
control circuits would have received a sudden and continuous pulse of EM power. This would 
probably have shutdown the engine by an actual "command" signal, artificially delivered. * 


*Engincers have now determined that such a shorting of the engine circuitry occurred, causing engine 
shutdown. 


Certainly such mysterious switching of satellite circuits has occurred before, probably due to 
Soviet scalar EM precision testing. For example, the British Ariel VI satellite has exhibited very 
strange anomalies in its command and control circuitry -- in fact, with very precise control switching 
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8. ADDING THE 1k POTENTIOMETER 
- Puta bit of super glue or hot glue on the bottom of the potentiometer and stick it to the upper 
right corner with the leads facing towards the left of the plate. 

- Take a small amount of stranded hookup wire and strip both ends. Solder one side to the upper 


most lead and the other side to the ground plate. 
- Repeat the process by connecting the middle lead of the potentiometer to the upper most of 
the two right squares. Then connect the lower lead of the potentiometer to the right most square 


of the triangle. 
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being exhibited as if from an external source. 

Thus a very small scalar EM missile may have been utilized by the Soviets to disrupt the control 
circuits in the rocket. A resulting pulse of power in the engine shutdown command circuit could have 
"ordered" the shutdown of the main engine -- just as it appeared. 

It remains to be seen whether or not the Soviets used a "marker beacon" associated with the 
disruption of the Delta launch. One news photograph seems to contain a suggestion of such a light, 
but the videotapes must be studied frame by frame before it can be ascertained exactly what if 
anything is really there. 

If a marker beacon was not used, the distant Soviet operator could simply have "popped out" the 
continuous EM ball of energy, tracked it and the ascending rocket exhaust, and "joysticked" the 
scalar EM missile up into the rocket. 

Analysis of this incident is continuing, so nothing is certain as we go to pres 

However, if this incident was indeed another Soviet kill, then it will have served the Russians. 
well. Much of the world's media attention will now be focused on NASA's launch difficulties, and 
away from the recent Chernobyl nuclear reactor disaster in the Soviet Union. It's bound to take some 
of the media pressure off the Soviets. 

In addition, it further cripples the U.S. satellite program. Loss of this critical weather satellite 
payload seriously reduces U.S. weather monitoring capabilities. 

Further, the U.S. space program now appears to be all but grounded by the Challenger, Titan, 
and Delta explosions. For example, it will require about 18 months for the U.S. to redesign the shuttle 
so that America's shuttle program can get going again. So things are delayed until summer of 1987 at 
the earliest. 

Meanwhile, the Russians are set to grasp the lead in the space race. In 1985 they launched about. 
100 rockets, five times as many as the U.S. They have a shuttle program of their own, well underway, 
with a flight expected within months. Earlier this year, they launched Mir, a second generation space 
station; a U.S. version is still some eight years away. 

Charles Vick, of Huntsville, Alabama's Space and Rocket Center, summed it up: "They have 
their standard military program, a shuttle program and the equivalent of an Apollo program, all 
within a 10-year period. It's awesome." 

An experienced propagandist like Gorbachev certainly understands the advantages of a strong 
Soviet push into space, such as (1) military advantage, (2) national prestige, (3) scientific 
achievement, and (4) projecting an image in the world's news media that the Soviets are first in space 
exploration. 

So the failure of the Delta rocket provides many benefits to the Soviet Union. 

It also continues to exercise and demonstrate Soviet mastery of the skies over North America 
itself. 

Meanwhile, two U.S. nuclear submarines have "inadvertently" run aground in the last month or 
so. 

Gorbachev again seems disposed toward a summit meeting soon. 

If it's held, the agenda may be quite different from the one President Reagan is prepared for. 

The clock ticks on toward midnight. 
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2002 ENDNOTES 


1. Tris actually a unified field theory since the infolded electrodyn 
inside all EM potentials, fields, and waves is utilized—and the intemal 
electrodynamics forms spacetime curvatures and dynamics of those ST 


2 M. W. Evans, "0(3) Electrodynamics,” Modern Nonlinear Optics, 2nd 
Edition, M. W. Evans (Ed), Wiley, New York, 2001, Vol. 2, p. 79.267. 


3. David J. Bohm, "A Suggested Interpretation of the Quantum Theory 
‘Terms of Hidden’ Variables, I and IL" Phys. Rev, 85(2) Jan. 15, 1952, p. 166- 
179 (Part I): 180-193 (Part ID); — "Quantum theory as an indication of a new 
order in physics." A:, Found. Phys., Vol. 1, 1971, p. 359; В: "Implicate and 
explicate order in physical law," Found. Phys., 3(2), 1973, р. 139-168 


4. Mendel Sachs, General Relativity and Matter, Reidel, 1982; — 
"Symmetry in Electrodynamics: from Special to General Relativity, Macro to 
Quantum Domains," Modern Nonlinear Optics, 2nd Edition, Wiley, New York, 
Vol. 2. p. 677-706. 

5 M.W, Evans, P. К. Anastasovski, T. E, Bearden et al., "On Whitaker 
Representation of the Electromagnetic Entity in Vacuo, Part V: The Production 
of Transverse Fields and Energy by Scalar Interferometry,” J. New Energy. 43), 
Winter 1999, p. 299-301 gives a basic mathematical expose of scalar 
interferometry 


6 James Clerk Maxwell, "A dynamical theory of the electromagnetic 
field." Phil. Trans. Roy. Soc, Vol. 155, 1865, p. 71, 459. Orally presented in 
1864, This was Maxwell's definitive presentation of his theory, with 20 
‘quaternion and quaternion-like equations in 20 unknowns, Also in The 
Scientific Papers ofJames Clerk Maxwell, edited by W. D. Niven, Dover, New 
York, 1952, Vol. 1, p. 526-604. 


7. — In T. E. Bearden, Gravitobiology: A New Biophysics, Cheniere Press 


Santa Barbara, Ca. www.heniere.org, 1991 we first exposed the quantum. 
potential weapon and some of its uses and characteristics. 


8. А negative energy EMP weapons strikes the target or target area with 
an extreme pulse of negative energy empty Dirac Sea 4-holes. As a result, the 
free electrons flowing in electrical currents in the struck target instantly 
disappear by re-absorption into the Dirac Sea. A living body struck by such a 
blast is totally and instantly dead in every smallest рап, since all йз brain and 
nervous system currents, celular currents, etc. are instantly and totally 
extinguished. The Russians tested this weapon in the 1980s in their war in 


Afghanistan, against wo Afghan villages. I spent two hours in Washington D.C. 
‘with the then-representative of the Mujahedin to the U.S. Government, verifying 
the incidents and going over the exact characteristics of the instantaneous deaths 
‘of those villagers. With such a sudden death, the mind-body interconnect 

loop is instantly severed, so that the mind is instantly snapped loose from its 
‘connection to the body hence my use of the term "MindSaapper.” The struck 
body usually emits longitudinal EM waves for an extended period, so that 
‘vultures and other predators will not approach the bodies and eat them. АП 
bacteria, viruses, etc. in the body are also Killed instantly, and the body does not 
decay, even in 30 or 60 days. 


9. Ascan be seen, the negative energy EMP weapon is an all-purpose 
weapon extremely effective against every kind of target: missiles, aireraft, 
communications, satellites, ships and particularly aircraft carriers, personnel, 
generators, power systems. the electronics of nuclear warheads, submarines, 
tanks and vehicles, and the electrical and electronic controls of any kind of 
machinery or equipment, Such weapons are the second most powerful weapons 
‘on earth. In the first part of 2002, a U.S. 2-carrier task force maneuvered in the 
South China Sea as a precautionary warning to the Chinese that we would 
defend Taiwan. Unknown to that fleet, tracking it and trained on it were the 
newly deployed Chinese negative energy EMP weapons, which could have 
destroyed the entre task force—everything in it —with а few shots in less than 
10 


10 Т.Е. Bearden, Energyfrom the Vacuum: Concepts and Principles, 
Cheniere Press, Santa Barbara, СА, 2002. Chapters 1 and 2 give a deeper 
coverage ofthis and similar foundations principles 


IL. Asis well known, Russian theoreticians have always been the best 
near scientists on Earth, since the beginning. They still are 


12 See T. E. Bearden, "Giant Negentropy from the Common Dipole.” J 
New Energy, 5(1), Summer 2000, p. 11-23 for solution of the source charge 
problem. On DoE restricted website http://www.ott.doe.gov/electromagnetic/ 
and on www.cheniere.org. The problem ofthe source charge can be solved by 
treating (with the modem quantum field theory viewpoint) the "isolated" 
observable charge and ils cluster of virtual charges of opposite sign as a 
composite dipole. Because of the broken symmetry of its opposite charges, any 
dipole or dipolarity continuously receives virtual energy from the seething 
vacuum, transduces it into real observable EM energy, and pours out observable 
photons in all directions at the speed of light, See also E. T. Whittaker, 1903, 
ibid. There is a scalar potential between the ends of each dipole. The scalar 
potential may be decomposed into a bidirectional set of longitudinal EM phase 
conjugate energy from the time dimension (from the imaginary plane) and 
‘outputs that EM energy in the real 3-space. 3-space conservation of energy flow 


is violated, but 4-space conservation of energy flow is upheld, This rigorously 
follows from the discovery of broken symmetry of opposite charges in 1957— 
‘one of the types of asymmetry for which Lee and Yang received the Nobel 
Prize. 


In classical electrodynamics, the charged particle itself is assumed to be the 
source ofits own fields and potentials. In other words, the charge is implicitly 
considered to be creating—right out of nowhere—the Poynting energy flow it 
‘continuously pours ош across the universe in all directions. That makes the 
charge a perpetual motion machine of the grossest kind, violating the maxim. 
that energy can neither be created nor destroyed, 


So the greatest perpetual motion advocates of all times are our own classical 
clectrodynamicists and electrical engineering departments and professors who 
sill ignore the active vacuum interaction that is missing from the classical 
model. They thereby ignore that the charge is a broken 3-symmetry in its violer 
exchange of virtual energy with the active vacuum, and merely organizes and 
emits in observable form a fraction of the energy it continuously receives from 
the imaginary plane (from the time domain). Yet, that broken symmetry has 
been known in particle physicists, both experimentally and theoretically, for 45 


When Maxwell wrote his theory, neither the electron, the atom, nor the nucleus 
had been discovered. There was no knowledge of the Drude electron gas, 
electron spin, etc. There was no knowledge of the nucleus of the atom. and even 
the atom itself was still contentious. A thin material ether (fluid) was believed to» 
Sill all space, so that no point in all the universe was empty of mass. 
‘Consequently, E and В were conceived as physical force fields in a material 
medium- the luminiferous ether. All Maxwell's equations including the 
subset selected and modified by Heaviside that today are called "Maxwell's 
équations" assume this material ether to this day. 


Electricity was thought to be a "thin material electric fluid" running through 
Wires like water through a pipe. The magnitude of the potential was not used: its 
reaction cross-section was calculated and erroneously used as its magnitude, as 
it is today (although a good electrodynamicist does know that it is only the 
intensity of the potential, not its magnitude) 


Faraday believed that his "lines of force 
aterial ether, and that EM perturbatio 
strings. As he clearly states in his 1873 Treatise... Maxwell sought to capture 
Faraday s work exactly, He simply assumed Faraday's "plucked taut sting 
waves, Later he measurement in instruments of what was actually the lateral 
gyroprecession of electrons in receiving wires was thought to prove that the 
incoming ether vibrations were transverse, like those sting waves, because the 
detected electric fluid (electron precession) waves in the receiving wire were 


were taut physical "strings" in this 
were the vibrations of these taut 


transverse. The drift velocity of electrons longitudinally in a wire (in a typical 
‘ase, several inches per hour) was unknown. A charge 4 was justa piece of 
electric fluid, much like а cubic centimeter or other volume of fluid it had по 
connotation of "charged particle.” There was no concept in all of physics of EM. 
‘energy flowing through space. There was no knowledge that the same fields 
created in the transmission wire, which perturbs the Drude electrons laterally. 
also perturbs the positively charged nuclei laterally, in the opposite direction, 
highly damped but with equal energy 


There was no way to realize that the energetic perturbation of the curvature of 
spacetime around the sending wire antenna, by the Drude electron perturbation 
energy, is simultaneously accompanied by an equal and opposite perturbation of 
the curvature of spacetime in the opposite direction (energy density, not 
amplitude ofthe disturbing wave, determines the degree of curvature of the 
surrounding spacetime). Hence Maxwell omitted precisely one half the EM 
energy, one half the EM wave, and one-half the electrodynamics. As a 
consequence, the "Newton's third law recoil” of the nuclei today is thought to 
spontaneously arise as ifsome mystical demon observes the Drude electron. 
perturbations, and simultaneously kicks the positively charged nuclei in the 
‘equal and opposite direction. Hence Newton's third law, so to speak, is 
erroneously still omitted from classical electrodynamics, and the better texts say 


In the 1880s, the Michelson-Morley experiments falsified the material ether. Not 
a single one of the Maxwell-Heaviside equations were ever changed to this day. 
Instead, the electrodynamicists eventually announced that, since there was no 
longer an ether, they were not using one! Then a total non sequitur Was 
icorporated: that in massfree space, the same E and B fields (defined as 
‘material entities and thus existing only in mass) still remain but the forces go to 
zero. Simple algebra reveals this clever, insidious faux pas, usi 
ап example: First, F == Фа), so n nt of force. (This reveals 
the great error duc to the hoary old notion that a separate force acts upon a. 
separate mass; the mass is а component of the force, and the force is a coupled 
system of a curvature of spacetime and a charged mass.). Then E == Fig, which 
orously holds when mass is present. 


Now for whatever reason, et = 0, Then F/q = 0 and E = 0 also, else we must 
discard algebra. What actually remains is easily explained in general relativity 
terms (available since before 1920). The couplet of a curvature of spacetime and 
а charged mass is broken up by absenting the mass. What remains is that 
specific curvature of spacetime. GR assures us that curved ST acts upon mass, 
and that any force involves a curvature of ST. Yet in more than 80 years, this 
erroneous old "material ether remnant" in electrodynamics has been fiercely 
defended. Every textbook today uses and confuses the E and В fields in two 
dichotomous fashions: (1) as massive force fields existing only in the presence 


of mass, and as 


nasslessforce-five fields” existing only in the absence of mass. 
"This of course is a non sequitur. 


13. EST. Whittaker, "On the Partial Differential Equations of Mathematical 
Physics." Marh. Ann., Vol. 57, 1903, p. 333-355. The "scalar" potential itself is 
mot even a scalar entity, as shown rigorously by Whittaker. Instead, it is a 
harmonic series of bidirectional EM longitudinal phase conjugate wavepais, 
and it decomposes into that series. Hence it is a multiwave, multivectorial entity 


м. CON, Yang and R. L Mills, "Conservation of Isotopic Spin and 
Isotopic Gauge Invariance.” Phys. Rev., Vol. 96, 1954, p. 191. 


15, The term "energetics" simply means energy аз the primary thing in the 
universe. Rankine first used it. G. Helm in 1887 revived Rankine' term 
energetics" and factored energy into an intensity factor and an extensity factor 
(which today we would call potential and kinetic energies). William Ostwald in 
1893, 1895, and 1901 raised the concept of "energetics" (energy as the primary 
thing in the universe) to the forefront. Thus when the Russians developed new 
extensions and principles in weapons physics, they simply used the historical 
notion of "energy as the primary thing in the universe” and adopted the earlier 
name for it: energetics 


16 Later when Khrushchev demanded а 100% antimissile defense, famed 
Russian Nobelist Petr Kapitsa answered, "Ufa means oftotal neutralization of 
foreign missiles is to befound, it can only come from a group ofnew principles 
in physics, called energetics”. 


1. See T. E. Bearden, "Mind Control and EM Wave Polarization 
Transductions, Part I, Explore, 90), 1999, p. 59; Part П, Explore, 963), 1999, р. 
61: Part Ш, Explore, 94,5), 1999, p. 100-108. It appears that Sachs’ unified GR 
and EM approach is perhaps the best Western physics model to apply to analysis 
ofthe KGB energetics weapons. However, because of the third branch 
(psychoenergetics: engineering the mind directly), Sachs’ work would appear to 
need further extension along the lines indicated by the present author in the cited 
paper. 

JR See T. E. Bearden, "EM Corrections Enabling а Practical Unified Field 
Theory with Emphasis on Time-Charging Interactions of Longitudinal EM 
Waves." J. New Energy, 3003), 1998, p. 12-28; — Energy rom the Vacuum, 
2002, ibid. For nuclear transmutation at a distance (e.g, dudding all nuclear 
Weapons by transmuting 0235 and weapons grade plutonium), extension is 
required along the lines indicated by the present author in these references. 


19. Бес M. Sachs, ibid., also M. Sachs, "Relativistic Implications of 
Electromagnetic Field Theory,” in T. W. Barrett and D. M. Grimes, eds. 
Advanced Electromagnetism, World Scientific, 1995, p. 551. The Sachs theory 


DI TANCE 
an 


already expresses the greatest generalization possible of electrodynamics, and 
fully justifies the preceding view. 

20. See Whittaker, 1903, ibid; — "On an Expression of the 
Electromagnetic Field Due to Electrons by Means of Two Scalar Potential 
Functions," Proc. Lond. Math. Soc, Series 2, Vol. 1, 1904, p. 367-372. The 
latter paper was published in 1904 and orally delivered in 1903. Per these two 
‘Whittaker papers, it is known that (0 ordinary EM fields and waves are the 
result of interference of two or more scalar potential functions, (ii) scalar 
potentials are comprised of harmonie sets of bidirectional EM phase conjugate 
wavepairs, (Gi) all ordinary EM fields and waves and potentials have LW EM 
dynamics internally, and (iv) in theory, this "infolded" electrodynamics can be 
engineered. Sachs theory dramatically extends the richness of that internal 
electrodynamics ignored in the West, and highlights the general relativity (sts 
of spacetime curvatures, or "engines", involved) 


2L Eg., Marine Observer was a rich source for Russian energetics 
Weapons testing in remote ocean areas, sighted by ships’ captains and crews and 
entered into the ships logs. 


2. Portions of Khrüshchev's statements to the Presidium are given in Max 
‘Khrushchev Says Soviet Will Cut Forces a Third; Sees Fantastic 

New York Times, Jan. 15, 1960, p. 1 

23. See Whittaker 1903 and 1904, ibid., for the original basis of scalar 

interferometry and its creation of any kind of EM field, potential, and wave in 

the interference zone. 


34 Also see M. W. Evans, P. К. Anastasovski, T. E. Bearden et al., On 
Whittakers Representation of the Electromagnetic Entity in Vacuo, Part V: The 
Production of Transverse Fields and Energy by Scalar Interferometry, J. New 
Energy; 4(3), Winter 1999, р. 76 for mathematical proof of scalar 
interferometry. There are several other ALAS papers in the sume issue of JNE, 
dealing with interferometry and with the implications of the Whittaker papers. 


25. Азап example, the U.S.S. Skylark, surface companion ofthe Thresher, 
Was beset by mysterious "jamming” of multiple types of EM systems in multiple 
bands. So bad was it that it required more than an hour to get an emergency. 
message to Naval headquarters that the Thresher was in serious difficulty. Later, 
as the scalar interferometry died away, all the EM systems aboard the Skylark 
resumed normal functioning. The Skylark was in fact in a "splatter one” of the 
underwater interference zone around the Thresher 


26. Circa the end of 1989, the earlier longitudinal EM wave weapons on 
Site in Russia were leased to a rogue Japanese group comprised of Aum 

Shinrikyo and Yakuza, who have been operating those weapon systems—on site 
їп Russia—since then, Senator Sam Nunn’s investigations revealed the presence 


ofthe Aum Shinrikyo in Russia, to 
investigators missed the Yakuza involvement and also 
weaponry aspects as one might expect 

27. Leoneluded from this remark that TEMPEST techniques are probably 
used at some nearby site not too distant from my home here in Huntsville, to 
read and record my work as 1 write it on the computer, That appears to be a good 
assumption 


ilude establishing a university there. His 
sed the exotic 


28 Ака small example of what can be done, see a series of papers by M. 
W. Evans, P. К. Anastasovski, T. E. Bearden et al, published in J. New Energy 
43), Special Issue, Winter 1999. The papers are: (a) "On Whitaker's 
Representation of the Electromagnetic Field in Terms of Two Scalar Potentials, 
Part I"; (b) "An Experimental Test of the Existence of Whittakers ¢ and/Fluxes 
in the Vacuum": (c) "On Whitaker Representation of the Classical 
Electromagnetic Field in Vacuo, Part II: Potentials Without Fields"; (d) "Or 
Whitaker's F and G Fluxes, Part Ш: The Existence of Physical Longitudinal and 
Timelike Photons’; (e) "Representation of the Vacuum Electromagnetic 

‘Terms of Longitudinal and Time-like Potentials: Canonical Quantization”: (D 
"On Whitaker's Analysis of the Electromagnetic Entity, Part IV: Longitudinal 
Magnetic Flux and Time-Like Potential Without Vector Potential and Without 
Electric and Magnetic Fields": (g) "On Whittakers Representation of the 
Electromagnetic Entity in Vacuo, Part V: The Production of Transverse Fields 
and Energy by Scalar Interferometry"; and (h) "On Extending Wh 

"Theory, Part VI: Photons Without Fields and Vector Potentials 


28, Asan example, one part ofthe strategic deception plan 
convincing the West that Soviet psychoenergeties was nothing 
‘wrinkle upon the rather harmless Western parapsychology. This part of the 
program was completely successful for decades. Another very clever use of 
deception is to allow release of some real scientific advances that lead the West, 
but are not too important to the KGB in the wea 

emphasis on torsion Fields is an example of this "deception by giving good 
information that directs the adversary upon a path one wishes him to take 
effectively steering him away from the path one wishes him to avoid. Lately, 
however, there is an uproar amongst the academicians in the Russian Academy 
‘of Sciences over this very point, that torsion fields being presented as the "end 
all, be all” is simply disinformation, 


30. With their deployment of QP weapons in 2002, the Chinese are also on 
the way to having this capability. 


31. The multiply connected spacetime (MCS) or quantum potential 
‘weapons went on site circa latter 1989. A laboratory prototype had been tested 
against the U.S, ай attack on Libya in April 1986, For details of the extremely 
anomalous jamming of aireraft and missile guidance and control systems in that 


5 


attack on Libya, see Mark Thompson, "Mixed signals may have misguided U.S. 
weapons," The Washington Post, Jan. 22, 1989, p. A-4. 


2 с or more QP weapons also apparently induced the Gulf War 
Disease in MidEast forces in the Gulf War. We have previously explained the 
peculiar anomalies, how it was done, why the endemic natives did not contract 
the disease, why the French forces did not contract it but U.S., British, and 
‘Canadian forces did, ete. We briefly discussed quantum potential weapons in T. 
E. Bearden, Gravitobiology: A New Biophysics, In T. E. Bearden, 
Gravitobiology: А New Biophysics, Cheniere Press, Santa Barbara, Ca. 
www.cheniere.org, 1991. 


Эз. (а) Yossef Bodansky, "Soviets testing chemical agents in 
Afghanistan." Jane's Defence Weekly. 1(3), Apr. 7, 1984, p. 508 gives 
something of the two Soviet tests of this weapon in Afghanistan. In addition to 
the fierce blast of empty Dirac Sea 4-holes, these weapons produce a powerful 
time-polatized EM pulse in the arca, producing a very sharp "jerk" in the rate of 
Пом of time, (b) The mind-body coupling mechanism—which cannot 
withstand such a sharp jerk in the rate of Пом of time has been given by T. Е. 
Bearden, "Mind Control and EM Wave Polarization Transductions," Explore, 
1999, ibid. This sharp “jerk” in time-flow instantly snaps the mind-body 
coupling mechanism for any living thing inthe struck area. А very small 
version ofthis weapon was tested twice in Afghanistan, where the bodies in the 
"nind-snapped" zone died instantly, fell like limp rags, never twitched, and did 
not decay or get molested by insects or scavengers for the 30 days it required the 
Mujahedin to fight their way back into the two struck villages. The Mujahedin 
thought it was some new, extremely fast acting nerve gas, which they dubbed 
ch” of "death wind". 


34, TwoPh.D. scientists were working closely with me on this entire 
effort, as was another close colleague. There was much more involved in the 
effort that is so briefly mentioned here. 


35. Secretary of Defense William Cohen at an April 1997 counterterrorism 
conference sponsored by former Senator Sam Nunn. Quoted from DoD News 
Briefing, Secretary of Defense William S. Cohen, Q&A at the Conference on 
Terrorism, Weapons of Mass Destruction, and U.S. Strategy. University of 
Georgia, Athens, Apr. 28, 1997, 


36 Т.Е. Bearden, Energetics: Extensions to Physics and Advanced 
Technology for Medical and Military Applications, CTEC Proprietary, Mar. 21, 
1998, 2004 page inclosure to CTEC Letter to Gen. (Ret. Walter Busby, Deputy 
Secretary of Defense for Counterproliferation and Chemical and Biological 
Defense, March 21, 1998. Copies were sent to various other U.S. government 
agencies, including to NIH, CDC, the USAF, etc. 


37. See Май Kaznacheyev and L. P. Mikhuilova, Ultraweak Radiation in 
Intercellular Interactions, lin Russian], Novosibirsk, 1981. An English 
exposition of much of the Kaznacheyev material is given in Vlail Kaznacheyev. 
"Electromagnetic Bioinformation in Intercellular Interactions," Psi Research, 
1(1), Mar. 1982, p. 47-76. The work of Vial Kaznacheyev led to the 
understanding of how to electromagnetially transmit cellular death and disease 
into targeted cells (or bodies) at a distance, and involved thousands of lab 
experiments. Highly sanitized work revealing the results but not the 
mechanisms, were permitted in order to stimulate the West to see if it knew 
about energetics. 


38 Sce Stanislov Lunev and Ira Winkler, Through the Eyes ofthe Enemy 
Russia's Highest Ranking Military Defector Reveals Why Russia Is More 
Dangerous Than Ever, Regnery, Washington, D.C.. 1998, The Red Chinese also 
were able to decipher the Russian EM disease transmission methodology, early 
‘on, As a strange kind of "poetic justice” action the Chinese induced cancer into 
many Russian spies stationed in the Russian Embassy in China. Quoting Lunev, 
р. 160: 7..1 was not the only person who was stationed in Beijing to come 
down with cancer. Almost all ofthe GRU officers stationed in China with me 
have been diagnosed with cancer. People assigned to the embassy had told me 
that they were picking up high levels af radiation from the apartment building 
around the embassy compound. Whether it was aform ofhigh-tech monitoring 
‘ora conscious effort to harm our heath, it seems to have been successful So 
much so that in 1992 the GRU was asked to investigate the high rate ofcancer 
among embassy officials. Thefindings, however, have never been made public 
in part, no doubt, because ofthe rapprochement between Russia and China." 


39. Seemy "Porthole Briefing", on www.cheniere.org. Also see "Le 
Probleme Priore." Rapport de la Commission de [Academie des Sciences a 
Monsieur le Ministre d'Etat charge de la Recherche et de la Technologie, 

France, 1982, p. 122: J. B. Bateman, "Microwave Magic,” Office of Naval 
Research London Conference report, ONRL С-14-77, 1977; —A Biologically 
Active Combination ofModulated Magnetic and Microwave Fields: The Priore 
Machine, Office of Naval Research, London, Report R-S-78, Aug. 16, 1978: — 
‘Staging the Perils of Nonionizing Waves," European Scientific Notes, ESN 32- 
3-85-88, 1978; T. E. Bearden, "Energetics Update and Summary,” Parts 1, 
Explore More, No. 1, 1996, p. 13-18: Part 2, Explore, (1), 1997, 53-56; Part 3, 
Explore, 82). 1997, p. 42-15; Christopher Bird, "The Case of Antoine Priore 
and His Therapeutic Machine: A Scandal in the Politics of Science,” Explore, 
56.6), 1994, р. 97-110: R. Cambar, "Rapport general des travaux de Ta 
‘Commission de Controle constitue en vue de verifier Tun des effets biologiques. 
obtenu par utilisation de l'appareillage de Priore A. Bordeaux.” [General 
findings of the work of the control commission formed to verify one of the 
biological effects obtained by use of the apparatus of A. Priore at Bordeaux], 


9. ADDING THE INPUT WIRES 
= Cut two small lengths (~4-5") of your stranded wire and strip both sides 
= Solder one of the wires to the ground plate (this will be the ground input from your video 
source) 
- Solder the other wire to the bottom square of the two right squares. (This will be the signal input 
from your video source) 
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1969; R. Courrier, "Expose de M. le professeur R. Courrier Secretaire perpetuel 
de VAcademie des Sciences fait au cours d'une reunion a l'Institut sur les effects 
de la machine de М. А. Priore 26 Avril 1977" [Presentation by Professor R. 
Courrier, Perpetual Secretary of the Academy of Sciences, made at the meeting 
ofthe Academy on the effects of the machine of M. A. Priore; Jean-Michel 
Graille, Dossier Priore: A New Pasteur Affair, De Noel, Paris, 1984 [in French] 
Antoine Priore, "Apparatus for producing radiations penetrating living cells, 
US. Patent No. 3,368,155, Feb. 6, 1968; — "Method of producing radiations for 
penetrating living cells,” U.S. Patent No. 3,280,816, Oct. 25, 1966; — "Procede 
а dispositif de production de rayonnements utilisables notamment pour le 
traitement de cellules vivantes," [Procedure and Assemblage for Production of 
Radiation Especially Serviceable for the Treatment of Living Cells], Republique 
Francais Brevet d'Invention P. V. No. 899.414, No. 1.342.772, Oct. 7, 1963; A. 
Priore, Guerison de la Trpanosomiase Experimentale Aigue et Chronique par 
L'action Combinee de Champs Magnetiques et D'Ondes Electromagnetiques 
Modules [Healing of intense and chronic experimental trypanosomiasis by the 
combined action of magnetic fields and modulated electromagnetic waves], 
thesis submitted in candidacy for the doctoral degree, 1973—rejected when the 
project was suppressed 


40. Баас Perisse, Effets des Ondes Electromagnetiques et des Champs 
Magnetiques sur le Cancer et la Trypanosomiase Experimentale (Effects of 
Electromagnetic Waves and Magnetic Fields on Cancer and Experimental 
Trypanosomias], Doctoral thesis, University of Bordeaux No. 83, March 16, 
1984. Although Prore' own thesis was suppressed in 1973, Pautrizel 
nevertheless finally succeeded in getting this doctoral thesis by Perisse approved 
оп the work, at the University of Bordeaux which had rejected Priore's thesis, 
afier eleven more years had passed. Considering the viciousness of the 
suppression, this was a major accomplishment. 


4l. — The photo was taken by George Suchary ofthe registration point (ball 
of light) high over the Nov. 1985 night shuttle launch from Cape Canaveral. For 
a photo of the same kind of "ball of light” registration point above the kill of a 
Titan missile launched from Vandenberg AFB in early 1986, see reference 39 
below. 


42. The picture by Canadian investigators showing the hole burned through 
the right fuselage ahead of the engines of the Arrow DC-8 is shown in T. E. 
Bearden, AIDS: Biological Warfare, Cheniere Press, Santa Barbara, Са. 
www.cheniere.org , 1988, p. 52. 


43. See T. E. Bearden, Gravitobiology: A New Biophysics, Cheniere Press, 
Santa Barbara, Ca. www.cheniere org, 1991, p. 82. Two sensors on-board the 
Arrow DC-8 independently recorded the sharp electrical spike generated by the 
strike ofthe EM missile. 


м. чап Explosion Cripples U.S. Launch Surveillance Capability. 
Aviation Week & Space Technology, 12417), Apr. 28, 1986, р. 16-19. 
Specifically see the picture of the explosion on p. 18. It clearly shows the Soviet 
ker beacon (itle ball of ight) well above the missile explosion. General 
background on the Titan explosion and investigation is given in "Investigators 
Search for Clues to Cause of Tian Blast,” Aviation Week & Space Technology, 
124(17), Apr. 28, 1986, p. 19-20.1 persuaded NBC engineer Ron Cole with a 
team of engineers to examine the videotape of the explosion, frame by frame. In 
17 frames the ball-of-ight (registration point) is visible, and moves away 
completely independent of tbe explosion. No "bogies on the range” were 
reported at Vandenberg AFB. 


45 — Dr. Evans is co-discoverer with Vigier of the B(3) field, now well 
established but still not in the textbooks. He is the Director ofthe Alpha. 
Foundation’s Institute of Advanced Study (ALAS) and has over 600 papers and 
books in the literature. 


46. MW. Evans, P. К. Anastasovski, T. E. Bearden et al., "On 
Whittaker’ F and G Fluxes, Part Ш: The Existence of Physical Longitudinal and 
Timelike Photons,” J. New Energy, 4(3), 1999, p. 68-71; — "Representation of 
the Vacuum Electromagnetic Field in Terms of Longitudinal and Time-Like 
Potentials: Canonical Quantization,” ibid, p. 82-88; — "On Extending 
Whitaker's Theory, Part VI: Photons Without Fields and Vector Potentials," 
ibid, p. 79-81. 


47. Terence W. Barrett, "Electromagnetic Phenomena Not Explained by 
Maxwell's Equations," in Lakhtakia, А. (ed.): Essays on the Formal Aspects of 
Electromagnetic Theory, World Scientific Publishing, River Edge, NJ, 1993, р. 
686: the distinction between fields and their metric: the fundamental 
difference between specifications concerning medium-independent fields and 
constitutive specifications concerning relations to the medium in which they 
exist." Ann. Fond. Louis de Broglie, 14(1), 1989, p. 37-75; — and D. M Grimes. 
[Eds] Advanced Electromagnetism: Foundations, Theory, & Applications. 
World Scientific, (Singapore, New Jersey, London, and Hong Kong), Suite 1B, 
1060 Main Street, River Edge, New Jersey, 07661. 1995. In the latter book see 
TW. Barrett, "Sagnac Effect: А Consequence of Conservation of Action Due to 
Gauge Field Global Conformal Invariance in а Multiply-Joined Topology of 
Coherent Fields," p. 278-313, 


48. Butsee Craig F. Bohren, "How can a particle absorb more than the 
Tight incident on i?" Am. J. Phys, 51(4), Apr. 1983, p. 323-327. By resonating 
the intercepting charged particle, its reaction cross section increases, and more 
EM energy is collected and re-radiated by the charge than is input to it by the 
conventional accounting (which only accounts the input Poynting energy that 
would be intercepted by a static charge). The conventional input energy 


calculation therefore ignores the huge nondiverged Heaviside component 
surrounding the Poynting component and wasted. The resonant particle sweeps 
‘out past the usual Poynting component into the unaccounted Heaviside input 
component, and collects excess energy. The Bohren experiment with es 
charged particles produces COP =18. Metallic particles at ultraviolet 
frequencies are опе class of such particles and insulating particles at infrared 
frequencies are another. For independent confirmation of the Boh 
experiment, see H. Paul and R. Fischer, (Comment on "How ean a particle 
absorb more than the light incident on i?" Am. J. Phys., 514), Apr. 1983, р. 
am. 

49. ECT. Whittaker, 1903, ibid. 

50. A beneficial use, e.g., would be to use such CSRs to investigate and 
report the interior of the sun and planets, including the Earth and its core. Since 
а CSR can also travel “through” the interior of a light beam, in theory such 


‘could be dispatched back into some of the nearer stars to also explore and report 
their interior. 


SI. This is no more curious than stating that sets of waves and their 
dynamics can exist in space, without interacting with mass, and that they can 
then later interact with a mass system to change it in specifically designed 
manner, Since longitudinal EM waves and their dynamics are "infolded" inside 
ordinary EM waves, fields, and potentials, they are also infolded "inside" the 
ambient vacuum potential, which itself is a part of the local vacuum potential. In 
short, one forms highly complex LW wavesets and functional dynamics, in 
essentially a sort of “subspace” as popularized by the Star Trek televisi 

The LW "engines" are identically ST curvature engines. A close colleague of 
the present author has in fat already invented and rigorously demonstrated such 
а communication system, but his former funding by several very large 
communications companies collapsed before he could develop and employ this 
system for the commercial market 


$. This is easily understood if one shifts one's vision from 
"subspace." Subspace is filled with (literally is composed of) lor 
waves and their dynamics. The CSR's are quite unique, enormous systems 
inging away" with longitudinal EM waves, So a longitudinal EM wave 

interferometer can easily locate them by sweeping its beams through subspace, 
as a radar sweeps to track aircraft in space. Once the CSR target "pings", the 
system automatically bits it witha profusion of interacting LWs, completing 
disrupting and destroying its dynamics. Scratch one system. Probably several 
million such systems were destroyed throughout the West (command centers, 
power grids, submarines, nuclear bombers, ete.) in rapid fire order, all without 
‘any extemal "spatial" sign other than perhaps a wee bit of very low level "EM 
noise" briefly as a struck CSR fractured, 


53. See М. Sachs, Quantum Mechanicsfrom General Relativity, Reidel, 
1986. Sachs'unified field theory, e.g., applies equally to the quarks and gluons, 
as it does to the nucleons, the atoms, molecules, and macroscopic objects and 
phenomena, See also M. Sachs, "Symmetry in Electrodynamics: From Special 
to General Relativity, Масто to Quantum Domains,” in Modern Nonlinear 
Optics, Second Edition, 3 vols., M. W. Evans (ed), Wiley, 2001: vol. 1, p. 677- 
1%. 


54. G.M. Wang, E. M. Sevick, Emil Mittag. Debra J. Searles, and Denis J. 
Evans, "Experimental Demonstration of Violations ofthe Second Law of 
‘Thermodynamics for Small Systems and Short Time Scales," Phys. Rev. Lett. 
8965.29 July 2002, 050601 


55. Тһе tragic death of Captain Hess was also very probably such a est 
Hess, perfectly normal and happy, laid out his uniform in the early morning and 
then went for his customary morning jog. He suddenly veered aside, sat down in 
a path and stabbed himself 26 times, all deep stab wounds, four of which would 
be totally incapacitating (two right through the heart) to any normal individual 
experiencing normal shock, etc. To a psychoenergetially controlled individual 
where shock does not occur nor does emotion or pain, this is understandable. 
Add this to the incidents involving Captains Button and Svoboda, and one 
begins to see the picture. 


56. М. Heitman and G. Nimtz, "On Causality Proofs of Superluminal 
Barrier Transversal of Frequency Band Limited Wave Packets," Phys, Let. 
A196, 1994, p. 154-158. Aichmann and Nimtz and co-workers at the University 
of Cologne have transmitted 87 GHz microwaves (fee space wavelength 34 
cm) traveling in a rectangular wave-guide that contains а "barrier" section of 
reduced dimensions. They have recently transmitted Mozart's 40th Symphony as 
frequency modulated microwaves through a barrier wave-guide at an FTL group 
velocity of 4.7 с, receiving audibly recognizable music from the microwave 
photons that survived their barrier passage. The transit time through the barrier 
was about 81 picoseconds and was observed to be constant for barriers with 
Widths varying from 40 cm to 114 em. 


57. Quantum mechanics in fact requires instantaneous transmission of 
effects. A mishmash of leamed contention would have us believe one can 
transmit" energy instantly, but not intelligence. This argument has esse 

stymied our scientific establishment so that it has not really funded sto 
investigation in this area. IL is a stupid argument: Simply transmit one chang 
then a second one, then a third one, in serial order, where the "order" contains 
the intelligence. No different from Morse code. Somehow the pundits so certain 
that intelligence cannot be superluminally transmitted seem to have forgotten 
what "intelligence" is. They also seem to have assumed that one superluminal 
‘change can be transmitted on order, but а second, third, and fourth cannot 


ally 


58. Feynman and Wheeler tried very hard to formulate a new absorber 
theory of electrodynamics to eliminate many of the fierce foundations problems. 
Wheeler described the effort this way: 7. ле may summarize the account of 
radiation reaction given by Wheeler and Feynman in 1945. In it every charged 
particle is envisaged as coupled to every other charged particle by a field that is 
Symmetric in time: half advanced, half retarded. Interconnections run forward 
and backward in time in such numbers as to make an unbelievable maze. That 
weaving together of past and future seems to contradict every normal idea of 
causality. However, when the number of particles is great enough to absorb 
completely the signal starting outfrom any source, then this myriad of couplings 
adds up fo а simple result: thefamiliar retarded actions ofeveryday experience, 
plus thefamiliarforce of radiative reaction with its familiar sign.” [John 
‘Archibald Wheeler, "Law without law." in Quantum Theory and Measurement., 
preprint p. 39]. 

Unfortunately, when the foundations of any science are closely examined in 
their roots, one runs into the age-old bane of he philosopher: ultimately 
‘opposites are identical, at least prior to the observation (separation) action to 
separate them. I follows that all scientific reasoning is circular at its most 
primary basis. 


59, See Charles W. Misner, Kip S. Thorne and John Archibald Wheeler, 
Gravitation, W. Н. Freeman, San Francisco, CA., 1973, p. 71. Wheeler spoke of 
that inescapable fact in this manner: "Here and elsewhere in science, as stressed 
not least by Henry Poincare, that view is out ofdate which used to say, ‘Define 
your terms before you proceed." All the laws and theories ofphysics, including 
the Lorentz force law, have this deep and subile character, that they both define 
the concepts they use (here B and E) and make statement about these concepts. 
Contrariwise, the absence ofsome body oftheors. law and principle deprives 
‘one ofthe means properly to define or even to use concepts. Anyforward step in 
human knowledge is truly creative in this sense: that theory, concept, law. and. 
method of measurement—forever inseparable—are born into the world in 


60. Also see T. E. Bearden, Energy from the Vacuum: Concepts and 
Principles, 2001, ibid, for a rework and extension of Aristotelian logic to 
eliminate its present fatal Пам, extending it into a Slaw logic. 


61. Тһе very notion of "propagation of energy through space” is radically 
extended in the extended unified EM and GR being pursued by ATAS and Sachs. 
Time-like EM energy currents dominate in the vacuum. E.g. see M. W. Evans 
etal, "Representation ofthe Vacuum Electromagnetic Field in Terms of 
Longitudinal and Time-like Potentials: Canonical Quantization,” J. New Energy 
AG) Winter 1999.p. 82. 


6. Multiwave interactions (between transverse EM waves) produce time- 
reversed EM waves (phase conjugate replicas of the signal wave input). That 
method time-reverses EM energy in waveform, To time-reverse EM energy in 
mass form, simply pump that mass with time-polarized EM waves. As an 
alternative, it may be pumped with longitudinal EM waves (which are always 
accompanied by time-polarized EM waves anyway), and the pumped mass is 
also pumped in the time-domain because of the presence of the time-polarized 
EM Waves in the pumping. We previously filed an invention disclosure with the 
U.S. Patent Office dealing with how to do that 


63. Mostly studied by Becker. See (a) R. О. Becker, "The control system. 
‘governing bone growth in response to mechanical stress," J. Ark. Med. Soc 
Vol. 62, 1966, р. 404; (b) — and David G. Murray, "The electrical control 
system regulating fracture healin "Clinical Orthopaedics and 
Related Research, Vol. unk, No. 73, Nov.-Dec. 1970, p. 169-198. This latter 
paper is the definitive technical exposition by Becker of his electrical control 
system ideas and findings. Good references forthe educated layperson are (с) 
R. O. Becker, "A technique for producing regenerative healing in humans," 
Frontier Perspectives, 1(2) Fall/Winter 1990, p. 1-2; (d) Robert O. Becker and 
Gary Seldon, The Body Electric: Electromagnetism and the Foundation ofLife, 
William Morrow and Company. New York, 1985; and (е) Robert О. Becker, 
Cross Currents: The Promise ofElectromedicine, the Perils ofElectropollution, 
Tarcher, St. Martin's Press, New York, 1990. 


64, Aprovisional patent application has been filed on the process, and an 
overview ofthe method can be seen as the “porthole briefing" on my website 
www.cheniere.org. 


65. (2) C. A. L. Bassett: R. О. Becker, and R. J. Pawluk, "Effects of electric 
currents on bone in vivo,” Nature, Vol. 204, Nov. 14, 1964, p. 652-654. The 
‘complete electrical control system (conventional EM theory) for the healing of 
bone fractures is given in (b) R. O. Becker, Clinical Orthopedics and Related 
Research, Vol. 73, 1970, p. 169. A paper "putting it all together" is (c) R. O. 
Becker, J. Bioelec, Vol. l, 1980, р. 239. 


66. Е. Mandl and G. Shaw, Quantum Field Theory, Wiley, 1984, Revised 

Edition 1993, under the heading "5.2 Covariant Quantization" and "5.3 The 

Photon Propagator" in Chapter 5. The longitudinal and scalar photo 

polarizations are not directly observable, but only in combination, where they 
manifest as the instantaneous Coulomb (i.e. electrostatic) potential interaction, 
Which emerges as an exchange oflongitudinal and scalar photons." So the 

‘old electrostatic scalar potential is actually comprised of longitu 
EM waves and time-polarized EM waves. 


67, With the MidEast increasingly set to explode, we may be facing the 
unleashing of weapons of mass destruction, a vast shortage and curtailment of 


available ой and energy. and a total collapse ofthe Westem econo 
therefore most of the word economy, in as litle as three or four years, ifthe 
impending energy crisis worldwide is not resolved quickly. See T. E. Bearden, 
АРАЗ position paper, "The Unnecessary Energy Crisis: How to Solve t 
Quickly." ibid. As this is writen, we have already had а warming shot across our 
tow: th vicious terrorist attacks on September 11,2001, We are in Afghanistan 
and elsewhere in a war against terrorism, and anyone can see the escalation in 
the MidEast toward war between the US. and Iraq, and almost certainly а 
resulting explosion in the MidEast and unleashing of the hostile terrorists assets 
and mass destruction weapons already inside the United States. Since modem 
economies are based on cheap energy, and cheap energy is largely based on 

ing energy demands worldwide we shall see "oil wars" 
erupt and rage worldwide, with terrorist retaliations and acks using weapons 
Gf mass destruction cecurring in U.S. cities. Unless energy fom the vacum is 
‘alts developed ad deployment hegua at high speed. wë Fisk the coming 
Бри of the world ecomomy, great destruction of populazes, anda new Dark 
68. ECT Whittaker, 1903, ibid. 


©. Daniel A. Walker, Charles S. McCreery, and Fermin J. Oliveira, 
“Kaitoku Seamount and the Mystery Cloud of9 April 1984," Science, Vol. 227, 
Feb. 8, 1985, p. 607-611; Daniel L. McKenna and Daniel A. Walker, "Mystery 
Cloud: Additional Observations," Science, Vol. 234, Oct. 24, 1986, p. 412-413, 


cheap oil, then with su 


70. — Superpotential theory was initiated by E. T. Whittaker, extending 
earlier concepts advanced by G. Johnstone Stoney. See E. T. Whittaker, Proc 
Lond. Math. Soc, Series 2, Vol. 1, 1904, p. 367-372. Nisbet extended the 
Whittaker and Debye two-potentil solutions of Maxwell's equations to points 
Within the source distribution. This is a full generalization of the vector. 
superpotentils (for media of arbitrary properties) together with their relations to 
such scalar potentials as those of Debye. See A. Nisbet, Physica, Vol. 21, 1955, 
799. Also, A. Ricci in 1901 introduced what might be called the 
magnetization potential, satisfying a certain equation, as an alternate to the Hertz 
vector. This was a part of early vector superpotential. For an excellent overview 
discussion of superpotentials and related things, see Melba Phillips, "Classical 
Electrodynamics,” in Principles ofElectrodynamics and Relativity, Vol. IV of 
Encyclopedia ofPhysics, edited by S. Flugge, Springer-Verlag, 1962. Philips 
discusses, for example, that Whittaker 1903 (note: oral delivery; paper was 
published in 1904) was the first to prove that one can derive a general 
electromagnetic field from two scalar functions, which are really components of 
the vector superpotentials, with proper choices of the gauge functions. 
Whitaker method is well known in the treatment of transverse electric and 
transverse magnetic modes of a cylindrical cavity or a waveguide. Nisbet has 
shown that this result may be extended within the source distribution (assumed 


given) by a suitable choice of stream functions. The Debye potentials and the 
Bromwich potentials are essentially radial components of the vector potentials 
‘of which Whittaker potentials are the real parts. So in general the particular 

езг! (he stream potentials) of the inhomogeneous Maxwell equations may 
be so chosen that the complementary function can be expressed in terms of only 
two scalars, which are components of the vector superpotentials. The Whittaker 
and the Debye-Bromwich potentials are special cases of two vector 
superpotential. 


71. David Jones, Vancouver Sun Times, Weekend Magazine, Dec. 17, 
1977,p.17. 
72. Formore specific information on the production of pr 


and an experiment demonstrating it, see T. E. Bearden, Energyfrom the 
Vacuum: Concepts and Principles, Cheniere Press, Santa Barbara, CA, 2002, 
Chapter 8. Approach to Antigravity- 


TB. — Т.Е. Bearden, Energyfrom the Vacuum: Concepts and Principles, 

Cheniere Press, Santa Barbara, CA, 2002, Chapter 10. Cold Fusion: Low 

Spatial-Energy Nuclear Reactions at High Time-Energy. By inadvertently using 

highly compressed time-energy, cold fusion researchers are actually using—on 

the tbletop—higher energy density than our present high-energy physics uses in 
ı scientific community does not have a 


its largest accelerators. The conventio 

single scientific program dedicated to using lime as energy, even when one's 

physics model can legitimately be made of a single fundamental unit. When the 

joule is chosen as that unit, then time becomes totally a function of energy, just 
nass-energy gave us the nuclear age: the use of ime- 

ie, if we can ever get the scientific community 


as is mass, The use of 
energy will give us a far greater 
‘off its duff and moving. 


74 Further, the second law of thermodynamics has long been known not to 
apply to a single charge, atom, or molecule or to a small group. For such 
microscopic phenomena, there will occur reversed reactions a certain small 
fraction of the time. But also see G. M. Wang, E. M. Sevick, Emil Mittag, Debra 
1. Searles, and Denis J. Evans, "Experimental Demonstration of Violations of 
the Second Law of Thermodynamics for Small Systems and Short Time Scales, 
Phys. Rev. Lett, 8965), 29 July 2002, 050601. These researchers have 
experimentally proven that the second law can be and is violated for much larger 
scales—up to micro (colloidal) size—and for much longer times (up to two 
seconds). Hence it is now proven that such "reversed zones" where reactions run 
backwards for quite a bit, can and do in fact occur on the colloidal scale, 
sufficient for the formation of large clusters of like charges. Evans and his 
colleagues have pointed out that these results dramatically affect chemistry 


7S. Shoulders has been creating and using such charge clusters for years. 
See Kenneth R. Shoulders, "Energy Conversion Using High Charge Density. 


USS. Patent # 5,018,180, May 21, 1991; — "Energy Conversion using High 
Charge Density." U.S. Patent No. 5,123,039, 1992; — "Method and Apparatus 
for Production and Manipulation of High Density Charge," U.S. Patent 
45,054,046, 1991; — U.S. Patent 45.054.047, 1991; — "Circuits Responsive To 
and Controlling Charged Particles." U.S. Patent 5,148,461, 1992; — and Steve 
‘Observations on the Role of Charge Clusters in Nuclear Cluster 
New Energy, 1З), Fall 1996, p. 111-121 


26 — D. J. Evans and D. J. Searles, Phys. Rev. E, Vol. 50, 1994, p. 1645, 


TL — Sce Donald Kennedy, "To Publish or Not to Publish." Science, Vol. 
295, 8 Mar. 2002, p. 1793. 

18 R. P. Taleyarkhan, C. D. West, J. S. Cho, R. T. Lahey Jr, R. L 
Nigmatulin, and R. C. Block, "Evidence for Nuclear Emissions During Acoustic 
Cavitation,” Science, Vol. 295, 8 Mat. 2002, p. 1868-1873. Quoting from the 
abstract: "In cavitation experiments with deuterated acetone, tritium decay 
activity above background levels was detected. In addition, evidence for 
neutron emission near 2.5 million electron volts was also observed, as would be 
expected for deuterium-deuterium fusion. Control experiments with normal 
acetone did not result in tritium activity or neutron emissions," 


79. Yuri T. Didenko and Kenneth S. Suslick, "The energy efficiency of 
formation of photons, radicals and ions during single-bubble cavitation,” Nature 
Vol. 418, July 25, 2002, p. 394-397. 

80. Eg, see John Archibald Wheeler and Richard Phillips Feynman, Phys. 
Rev. 59, 1941, p. 683; — Interaction with the Absorber as the Mechanism ОГ 
Radiation." Rev. Mod. Phys., 170, 3), Apr-Jul. 1945, p. 157-181 

SL Alber Einstein, "Foreword." in Max Jammer, Concepts ofSpace: The 
History of Theories of Space in Physics, Harvard University Press, Cambridge, 
Massachusetts, 1969, р. xi-xii 


&. Robert A. Fisher, [E], Optical Phase Conjugation, Academic Press, 
NY, 1983. p. xv. 


83. Basically, the choice between distant heating in the interference zone, 
or distant cooling, is as simple as how one biases the ground potential used for 
the electrical grounds of the interferometer transmitters. Biasing well above the 
ambient potential in the distant IZ produces divergent EM energy (heat) 
forming and radiating in the distant zone. Biasing well below the ambient IZ 
potential produces convergent EM energy (cold) forming and radiating in the 
distant zone. 


84. Mass is mostly empty space filled with EM potentials, fields, and 
waves. Since these potentials, fields, and waves are simply bundles of 
longitudinal EM waves and their impressed dynamics, it follows that mass itself 


is mostly a "giant superhighway” for the transmission of LWs, This is actually a 
sort of "subspace" transmission "right through” matter, so to speak. 

85. As demonstrated by such dual serial usage by a giant interferometer in 
the anomalous and explosive "cloud" phenomena near the Kurils in April 1984. 
For excellent descriptive articles and a hard look at the phenomena, see Walker 
et al., Science, ibid 


85. бес "Soviet device uses radio waves as tranquilizer," AP release, 
Huntsville [Alabama] Times, May 19, 1983. See also W. Ross Adey. 
"Biological effects of low energy electromagnetic fields,” Proc. NATO Adv 
Study Inst. on Advances in Biological Effects and Dosimetry ofLow Energy 
Electromagnetic Fields, Plenum Press, New York, 1983, p. 359-391. Айсу 
apparently was aware only of ordinary U() electrodynamics. He describes the 
LIDA device as follows: "Soviet investigators have also developed a 
therapeutic device utilizing low frequency square wave modulation ofa 
radiofrequency field. This instrument know as the LIDA, was developed by 1. Y. 
Rabichey and his colleagues in Soviet Armenia, and is designedfor the 

treatment of neuropsychic and somatic disorders, such as neuroses, psychoses, 
insomnia, hypertension, stammering, bronchial asthma, and asthenic and 
reactic disturbances." It is covered by U.S. Patent £3,773,049. In addition to the 
pulsed RF field, the device also delivered pulsed light, pulsed sound, and pulsed 
"heat. Each stimulus train can be independently adjusted in intensity and 
frequency. The radiofrequency field has a nominal carrierfrequency of40 MHz 
‘and a maximum output ofapproximately 40 watts. The RF field is applied to he 
patient on the sides ofthe neck through two disc electrodes approximately 10 
‘em. in diameter. The electrodes are located at a distance of2-4 emfram the 
skin. Optimal repetitionfrequencies are said to lie in the range from 40 to 80 
pulses per minute. Pulse duration is typically 0.2 sec. Ina 1-year trial period, 
the instrument was used on 740 patients, including adults and children. Positive 
therapeutic effects were claimed in more than 80 percent ofthe cases treated." 
We accent that this is one of the simplest Russian psychoenergetis devices, 
‘obsoleted very early on, and thus released very early for public use. 


57. Since U.S. researchers are unaware ofthe EM wave polarization 
transduction mechanisms, and in general have no instruments for detecting 
longitudinal ЕМ waves, the specific transduction effects on humans would not 
be measured by U.S. laboratories. Hence the U.S. scientists could only think of 
it in conventional electrodynamic terms, and remained totally unknowledgeable 
about the specific transduction mechanisms in the human body producing time- 
polarized EM waves and effects from the device. 


S Max Fe 
"Fantasie Weup 


«el, "Khrushchev Says Soviet Will Cut Forces a Third; Sees 
New York Times, Jan. 15, 1960. p. 1 


10. ADDING THE BATTERY INPUT WIRES 


- Just like the last step, cut two shot pieces of wire and strip both ends. 
- Solder one of the wires to the ground plate (this will be the negative input from your 9volt bat- 
tery). 
- Solder the other wire to the upper left square (this will be the positive input from your 9volt bat- 
tery). 


89. Бога simplified introduction to psychoenergeties and the mind-matter 
coupling mechanism, see Т.Е. Bearden, "Mind Control and EM Wave 
Polarization Transductions, Part 1", Explore, 9(2), 1999, p. 59: Part Il, Explore, 
93), 1999, p. 61: Part Ш, Explore, 94.5), 1999, p. 100-108. 


90. Опе ofthe serious goals ofthe die-hard KGB psychoenergeties 
scientists appears to be to achieve the capability of directly engineering the 
entire human collective unconscious mind, The plan envisioned is to convert the 
human species into sort of "giant ant species" where each one has perfect, 
machine-like niche and function (except, of course, for the elite Communist 

asters). In short, they conceived back there in the 1960s that such a "perfect 
communist state” for all humanity was in fact possible to achieve technically, 
With sufficient development of psychoenergetic technology. They are apparently 
well along the way toward achieving that goal, [The U.S. has not even. 
conceived such a scientific possibility, and modern cognitive science in the West 
seems bent on the rather astounding proposition that mind itself does not even. 
exist!]. We point out that no type of physical defense is even possible against 
such a capability engineered into the collective human unconscious, once it is 
achieved. The only "counter" is to use the same technology (thas to first be 
developed) to "re-engineer" what will have been done. But our fellows have not 
even conceived the possibility of the threat, much less the cause or the counter. 
Hence they continue to totally misunderstand what happened to Captains 
Button, Svoboda, and Hess in successful mind-control tests achieved perfectly at 
great distance. 


91. To see the nature of the time-density wave (which is basically а 
longitudinal EM wave along the time axis), due to the perfect correlation 
between time-energy flow currents and variations with respect to longitudinal 
EM waves, see TE. Bearden, "Giant Negentropy from the Common Dipole, 
2000, ibid. Not stressed in the paper is the fact that the same dipolar negentropy 
with Correlated EM time-energy currents and EM spatial energy currents, exists 
їп the "individual" photon, Further, they can occur in coupled photon-antiphoton 
pairs, yielding the graviton. For time-polarized EM photons, it appears that two 
Phoon-antiphoton pairs are coupled, yielding the "supergraviton,” Elsewhere 
же have briefly and addressed these novel formations as hypotheses. 


92. Induction of specific diseases and health changes in the U.S. Embassy 
in Moscow over four decades, included causing the deaths of three US. 
Ambassadors. It was accomplished by implementing desired disease-pattem 
"engines" infolded inside field-free potentials. The Johns Hopkins study ofthe 
radiation patterns revealed а most significant finding: АП the affected persons 
were in regions of the Embassy where the Russian microwave radiation fields 
were absent. In short, where the field-free—and thus very stable potentials 
existed. Since these scientists (and most others in classical EM) consider that 
EM effects are caused only by fields, they concluded (totally erroneously) that 


these health changes could not have been caused by the microwave radiation. To 
the contrary, they had just clearly proven that the radiation was indeed the cause. 
They showed a 100% correlation to the presence of field-free potentials, and a 
100% anticorrelation to where the fields were present. This was for induced 
phenomena over several years. Had the radiation not been the culprit, then some 
health changes would have occurred where the fields were present, and some 
‘would have occurred where they were absent. That is not what happened at all, 
and this inexplicable logical non sequitur against common statistical inference 
was the accepted decision. The truly revealing aspect was that apparently the 
entire US. Intelligence community had no competence or capability in higher 
group symmetry electrodynamics. 


93. Eg. see Lewis H. Ryder, Quantum Field Theory, Cambridge 
University Press, 2nd Edition, 1996, р. 147+ which covers the four photon 
polarizations. See also F. Mandl and G. Shaw, Quantum Field Theory. Wiley. 
1984, Revised Edition 1993, under the heading "5.2 Covariant Quantization” 
and "5.3 The Photon Propagator" in Chapter 5 


91.— We elaborate on this somewhat, Control and EM Wave 


Polarization Transduetions", ibid. 
95, Again, we point out the unified field approach of Mendel Sachs as 
probably being ihe best Western model in which to grapple with these 
phenomena, 

96, David J. Bohm, "А Suggest 
Terms of Hidden’ Variables, I and IL 
179 (Part D: 180-193 (Part I), 

97. Т.Е. Bearden, Gravitobiology: A New Biophysics, Cheniere Press, 
Santa Barbara, Ca. www.cheniere.org, 1991 

98. W. A. Rodrigues J. and JY. Lu, "On the existence of undistorted 
progressive waves (UPWs) of arbitrary speeds 0 < v < oo in nature,” Found. 
Phys, 27(3), 1997, p. 435-508. А slightly corrected version is downloadable as 
hep-th/9606171 on the Los Alamos National Laboratory web site. It includes 
corrections to the published version. 


Interpretation of the Quantum Theory in 
"iss Rev, 850), Jan. 15, 1952, p. 166- 


99. W.A. Rodrigues Jr. and J. Vaz Ir, "Subluminal and Superluminal 
Solutions in Vacuum of the Maxwell Equations and the Massless Dirac 
Equation,” Adv. Appl. Clifford Algebras, Vol. (S). 1997, p. 457-466. 

10 Eg, see А. Enders and G. Nimtz, Phys. Rev. Lett, Vol. 48, 1993, p. 
632. Enders, Aichmann, Nimtz and co-workers atthe University of Cologne 
have transmitted 87 GHZ microwaves (fee space wavelength 34 em) traveling 
im a rectangular wave-guide that contains a "barrier section of reduced 
dimensions. They transmuted Mozart's 40th Symphony as frequency modulated 


microwaves through a barrier wave-guide at an FTL group velocity of 4.76, 
receiving audibly recognizable music from the microwave photons that survived 
their barrier passage. 


101. — J. D. Jackson, Classical Electrodynamics, 2nd Edition, Wiley, New 
York, 1975, p. 222. 


102 $ее Н. A. Lorentz, Vorlesungen Uber Theoretische Physik an der 
Universitat Leiden, Vol. V, Die Maxwellsche Theorie (1900-1902), 
Akademische Verlagsgesellschaft M.B.H., Leipzig, 1931, "Die Energie im 
lektromagnetischen Feld." p. 179-186. Figure 25 on p. 185 shows the Lorenz 
concept of integrating the energy flow vector around a closed cylindrical surface 
surrounding a volumetric element. This is the procedure which arbitrarily selects 
only a small component of the total energy flow in space outside a circuit and 
associated with it— specifically, the small Poynting component diverged by the 
surface charges into the conductors to power the eleetrons—and then treats that 
tiny component as the "entire" vast energy flow (which may be а trillion or more 
times greater in magnitude). Thereby Lorentz arbitrarily discarded all the huge 
Heaviside energy transport component that does not strike the circuit at all, is 
not diverged into the conductors, and is just wasted. See Oliver Heaviside, 
Electrical Papers, Vol. 2, 1887, p. 94. Quoting: "Ir [the energy transfer flow] 
takes place, in the vicinity ofthe wire, very nearly parallel to и, with a slight 
slope towards the wire... . Prof. Poynting, on the other hand, holds а different 
view, representing the transfer as nearly perpendicular to a wire, Le, with a 
slight departure from the vertical. This difference ofa quadrant can, 1 think 

‘only arise from what seems to be a misconception on his part as to the nature of 
the electric field in the vicinity ofa wire supporting electric current. The lines of 
electric force are nearly perpendicular to the wire. The departure from 
perpendicularity is usually so small that I have sometimes spoken ofthem as 
being perpendicular to it, as they practically are, before 1 recognized the great 
physical importance ofthe slight departure. It causes the convergence of energy 
into the wire. 


103. — When it is associated with positive energy fields and potentials from 
positive mass, postive energy source charges, we have nominated that long- 
unaccounted Heaviside energy flow component as the source of the excess 
gravity holding the arms of the spiral galaxies together (a solution to the dark 
matter problem). When it is associated with negative energy fields and potentials 
from negative-energy Dirac Sea holes in -space, we have nominated that 
unaccounted energy Пом component as the source of the excess antigravity 
responsible for accelerating the expansion ofthe universe (a solution to the dark 
energy problem) 

104. About a year from now, Bedini and I will also release a very novel use 
of this Heaviside energy flow component in inverted circuits circuits that 


‘operate almost completely in reverse from normal textbook circuits. This is a 
totally new kind of circuit that we hope will revolutionize power systems and 
electronic control systems. Until our intellectual property rights are secured, we 
are not releasing any details at ай. 


105. Terence W. Barret, "Tesla's Nonlinear Oscillator-Shuttle-Circuit 
(OSC) Theory." Ann. Fond. Louis de Broglie, 161), 1991, p. 23-41. Tesla was 
able to shuttle energy around in his circuits at will. Barrett went on to improve 
the process and patent two versions, See T. W. Barret, "Active Signalling 
Systems." U.S. Patent No. 5,486,833, Jan. 23, 1996. This is a signaling system. 
in time-frequency space for detecting targets in the presence of clutter and for 
penetrating media. See also T. W. Barrett, "Oscilator-Shuttle-Circuit (OSC) 
Networks for Conditioning Energy in Higher-Order Symmetry Algebraic and 
RF Phase Conjugation," U.S. Patent No. 5.493.691. Feb. 20, 1996. 


106 Bryan G. Wallace, "The Unified Quantum Electrodynamic Ether," 
Found. Phys, 33), Sept. 1973, p. 381-388. 


107, William б. Harter, John Evans, Roberto Vega, and Sanford Wilson, 
Galloping waves and their relativistic properties," Am. J. Phys., 5307), July 
1985, p. 671-679. Most waves caused by a single frequency source have a 
galloping motion. The only exceptions are the very special eases of absolutely 
pure moving waves or absolutely pure standing waves. The superposition and 
resulting interference of two oppositely moving waves generally yield a wave 
having nonuniform motion; in short, the wave rushes forward rapidly, then 
slows appreciably, ete. A relativistic example is given in which the source frame 
observes a very nonuniformly galloping wave whose velocity varies between 
001 c and 100 c, even though its average velocity is c. Relativistic properties of 
interfering electromagnetic plane waves are discussed 


10& SIL. Miller, "The Formation of Organic Compounds on the Primitive 
Earth," Ann, NY Acad. Sci, Vol. 69, 1957, p. 260; —Bioch. Biophys. Аска, Vol. 
23, 1957, p. 480-489: — Science, Vol. 117, May 15, 1953, p. 528-529; — and 
H.C. Urey, "Organic Compound Synthesis on the Primitive Earth," Science 
Vol. 130, 1959, p. 245-251. 


109. В Harada and S. Fox, "Thermal Synthesis of Natural Amino-Acids 
from a Postulated Primitive Terrestrial Atmosphere," Nature, 201(4917), 1964, 
p. 335-336; SW. Fox, "How Did Life Begin”, Science, 1320421), July 2: 
1960. p. 200-208; — and S. Yuyama, "Abiotic Production of Primitive Protein 
and Formed Microparticles," N.Y. Acad. Sci. Ann., Vol. 108, June 1963, p. 487- 
494; — and K. Harada, "Thermal Copolymerization of Amino Acids to a 
Product Resembling Protein,” Science, 128(333), 1958, p. 1214; — and M. 
Middlebrook, "Anbydrocopolymerization of Amino Acids Under the Influence 
of Hypothetically Primitive Terrestrial Cor Federation Proc. Vol. 13, 
Mar. 1954, p. 211 


110 Н.С. Urey, "On the Early Chemical History ofthe Earth and the Origin 
of Life." Proc. Nat. Acad. ScL, 38(4), 1952, p. 351-363. 
111. Le. one may speak of the "potential" of a specific engine of a former 


Ше form, and then realize that the potential for that form reduces in magnitude 
inversely as the radial distance from the Earth, However, it does not reduce to 
zero ший an infinite distance is reached, 


ID Аз an example, a great EM energy flow—produced by the cross 
product ExH of the earth's magnetic field and the earth-to-electrosphere electric 
Field—flows from West to East around the earth, nearly parallel to the equator. 
Infolded in that great EM energy flow are all the structures of all the genetics 
and life forms on earth, or that have ever been on earth and conditioned the 
natural scalar potential of the earth. The vials in the laboratory experiments of 
Miller, Fox, and Urey were all continually bathed in that great energy flow. 
Which within it contained the entire life structure and dynamics of he planet. So. 
по "inert experiments were ever performed, contrary to the interpretations of 
the scientific community 


Из, Vhil Kaznacheyev and L. P. Mikhailova, Ultraweak Radiation in 
Intercellular Interactions, [in Russian], Novosibirsk, 1981 [an English 
exposition of much of the Kaznacheyev work is given in Май Kaznacheyev, 
"Electromagnetic Bioinformation in Intercellular Interactions,” Psi Research, 
1(1), Mar. 1982, p. 47-76.] Kaznacheyev, e.g., appears to have headed the 
Soviet team actually producing the basis for the disease-inducing technology 
utilized for four decades in the microwave radiation of the U.S. Embassy in 
Moscow 


114 Specifically, the down payment was $900 million in gold. The lease is 
probably about $1 billion per year. Thus the Yakuza acquired very powerful 
Strategic weapons, and became a secret power to be reckoned with 

nationally and strategically. Since 1990, weather engineering over the U.S. 
and occasional shootdown of aircraft (such as the TWA-800) have been by 
rogue Japanese fingers on the scalar interferometer weapon riggers, on si 
Russi. 


US. The Yakuza has also transferred some of the longitudinal EM wave 


interferometry technology to their Japanese facilities. One such system has 
apparently been deployed in the power grid, and has been used to kill some 


government officials who opposed the Yakuza. This information was obtained 
by some brave Japanese risking their lives to get the information to the present 
author. 


116. Many important KGB weapon tests happened in April of various усих 
the KGB weapons folks were simply preparing for their May Day reports, and 
each wished to have a good one. 


117. Sen. Sam Nunn's investigation teams verified that the Aum Shinrikyo 
were actively seeking the "Tesla Weapons", with the Aum Shinrikyo even 
Visiting the Tesla Museum in Beograd for that purpose. We have 100% certain 
confirmation of the Yakuza and A. ikyo leasing of he scalar 
interferometers from the KGB and Russian Mafia (working for the KGB) atthe 
end of 1989 or first few days of 1990, Sen, Nunn’ report confirms that the Aum 
Shinrikyo set up a University in Moscow. Our comment is that this is where the 
Russians actually taught the Japanese crews the science and technical functions 
so that they could successfully man and use the scalar (longitudinal EM wave) 
nterferometry wea 


8. Recall that in the 1950s and early 1960s, Kaznacheyev et al., ibid., had 
already clearly proven that nearly any form of cellular change, damage, ог 
disease could be induced in cells at a distance by purely electrodynamie means. 


119. Inthe Kill ofthe Arrow DC-8 at Gander, Newfoundland on 12 Dee 
1985, the stuck airerafi did charge up with time-density charging, and many 
pieces of the wreckage did indeed emit longitudinal EM waves thereafter for 
some time. Consequently the Canadian recovery crews working the 
handling the materials, were exposed to longitudinal EM wave radiati 
varying degrees of exposure. It follows that many of those on-site handlers 
should have later come down with physical ailments, with symptoms such as 
flu-like features, weakness, heart pal 

of equilibrium, and with various infections because of weakened in 
systems. They also should have had weakened cellular regenerative (healing) 
systems, so their physical problems would endure and largely remain. About 
five dozen of the recovery personnel did come down with those exa 
symptoms, and many remained disabled or debilitated for some years 


120 Хуе have also explained (a) why the French forces in the Gulf War did 
not get GWS, while American, British, and Canadian forces did, (b) why the 
native population did not exhibit GWS, and (c) the remaining anomalous. 
phenomena associated, such as the semen "infecting" the wife, the children 
catching similar or related conditions rom sustained close proximity to their 
father's biofelds (transmission of engines), ete. 


DL — Mario Bunge, Foundations of Physics. Springer-Verlag, New York, 
1967, р. 176. 


Negentropy from the Common Dipole.” J. New 
Energy, 5(1), Summer 2000, p. 11-23 gives the solution to the long-vexing 
source charge problem, The paper is also carried on DoE restricted website 
Вирил. ott doe; govielectromagnetic/ and on www.cheniere.org 


123, Two examples of inane articles and actions in this respect, revealing по 
knowledge that every charge in the universe already exh 


Graham P. Collins, "There's No Stopping Them: Perpetual Motion is alive and 
well at the U.S. Patent Office,” and (b) Resolution by the Executive Board at the 
June 2002 meeting of the American Physical Society (APS) as follows: "The 
Executive Board ofthe American Physical Society is concerned that in this 
period of unprecedented scientific advance, misguided orfraudulent claims of 
perpetual motion machines and other sources of unlimitedfree energy are 
proliferating. Such devices directly violate the mostfundamental laws of mature, 
laws that have guided the scientific progress that is transforming our world.” So 
the leamed APS has just declared the source charge as an unacceptable "free 
energy” machine and perpetual motion machine, since the charge simply sits 
there and continuously pours out real observable EM energy in all directions at 
the speed of light, without any observable EM energy input. Thus the APS has 
implicitly declared all EM fields and potentials and their energy—which 
includes every joule of EM energy in the universe, in matter or in space—to be 
unacceptable byproducts of perpetual motion nonsense. We heartily call upon 
the APS in the name of science to enforce their resolution in the orthodox 
academic community, who are the greatest perpetual motion advocates in 
history. To be consistent with their own resolution, they must root out and. 
destroy —from all texts and universities and from the scientific literature any 
mention whatsoever of charge, field, potential, and EM energy. Either they must 
do that, or stand hoisted on their own petard as a dogmatic group still very much 
unaware of why the Nobel Prize was awarded to Lee and Yang in 1957 and. 
What the proof. by Wu et al—of the asymmetry of opposite charges means 
With respect to the source charge considered in its modem quantum field theory 
View as a dipolarity of a bare infinite central charge surrounded by clustering 
virtual charges (also infinite charge) of opposite sign in the active vacuum. 
Every electrical engineering department and professor and textbook still uses a 
model and teaches a subject assuming that every charge in the universe freely 
creates energy from nothing at all. Further, the APS in every annual meeting 
also tolerates, encourages, and publishes multiple papers and presentations with 
the same such unacceptable perpetual motion assumptions in them. Such is the 
loy understanding of our present organized scientific community, which seems 
much more politically bent than scientifically bent. The simple Bohrer 
experiment and the entire area of negative resonance absorption of the medium 
has long been established in nonlinear optics, and such experiments widely yield 
а nominal COP = 18. In other words, the experiments nominally output 18 times 
as much energy as the operator inputs, and the excess input energy is furnished 
absolutely for free from the active vacuum s exchange. In this case the Executive 
Bound of the APS is not even aware of what its own physics discipline has long 
proven and accepted in particle physics, for nearly a half century. Neither are the 
self-appointed defenders of the faith, who also are totally unaware of what 
physics has already proven with a Nobel Prize awarded nearly a half century 


1% C.S. Wu, E. Ambler, R. W. Hayward, D. D. Hoppes and R. P. Hudson, 
"Experimental Test of Parity Conservation in Beta Decay." Phys. Rev, Vol. 
105, 1957, p. 1413. We also quote Nobelist T. D. Lee as follows: "Since. 
nonobservables imply symmetry, any discovery ofasymmetry must imply some 
observable. The experiment of Wu, Ambler, Hayward, Hoppes and Hudson. 
established the asymmetry between the positive and negative signs of 

electricity.” IT. D. Lee, Symmetries, Asymmetres, and the World ofParticles, 
U. Wash. Press, Seattle, 1988, p. 11.1 


125 Dilip Kondepudi and Iya Prigogine, Modern Thermodynamics: From 
Heat Engines to Dissipative Structures, Wiley, New York, 1998, reprinted wi 
corrections 1999. 


126 Sce "Secret Speech: Did Brezhnev Come Clean?" National Review, 
2%), Mar. 4, 1977, p. 248, 250 

127. For the energy description ofthis device and some results, see Floyd 
Sweet and T. E. Bearden, "Utilizing Scalar Electromagnetic to Tap Vacuum. 


Proc. 26th Intersoe. Energy Conversion Engineering Conf. (IECEC 
"91), Boston, Massachusets, p. 370-375. 


128. Abo see my book, Energyfrom the Vacuum, 2002, ibid, which 
includes photographs of the sell powering Sweet device, courtesy of Walter 
Rosenthal, 


129. Roy Brewer was very active in Hollywood Unions against Communists 
‘when they were busily penetrating the Hollywood complex. He was a staunch 
anti-communist, fighting them ош of control of the unions, way back when. 
Ronald Reagan was a personal friend of his of long standing, and Roy had open 
access to the White House when Reagan was President 


Roy briefed Reagan on the Russian scalar weapons, and Reagan believed him. 
‘Three times, Reagan ordered his Secretary of Defense to take action in thal area, 
but neither of the three did so because the U.S. Intelligence Community did not 
believe it and adamantly opposed any such action. We took quite a beating in 
those days, for quite a long time (some years), before certain key parts of the 
Government finally believed us, checked it out experimentally, and found that it 
worked. 


Roy also introduced me to the Duke de Grantsmesnil, one of the last of the great 
‘old British intelligence men, now unfortunately deceased. In the hectic 1997 
days when we were trying desperately to warn а little friendly nation (and our 
own) against а coming great strategic strike on the U.S. and other allies, the 
Duke played a major role in introducing us directly to higher political levels in 
that itle nation - which was the only nation on earth that could counter the 
pending strike. The first planned strike scheduled in February 1997 was 
successfully countered, only to be immediately rescheduled. In the second 


an 


incident, the attack was scheduled for May 1, 1997. We finally realized why the 
hostile nation could reschedule and go ahead, and needed then to war the little 
mation ofthe reason in some detail. We had шей everything to get certain. 
information through, and all means had failed. A former ambassador of that 
ation to Great Britain was also assassinated during that struggle. Roy Brewer 
was one of the key fellows assisting in that attempt, as were other personal 
colleagues of mine who also were witnesses and direct participants in those 
desperate events. When all else failed, I finally just faxed the Prime Minister 
directly, in the clear, some five days before the attack, urging the most urge 
and immediate action possible by the Prime Minister. A complete change 
‘command and control of the weapon was required, and that change had to be 
made and then the hostile nation had to be notified that the change was in place 
(and probably shown that it was). The Prime Minister accepted the message and 
the necessary action was carried out immediately. So two days or so before the 
actual attack was scheduled, that great hostile armada began standing down. Oh, 
the hostile nation and its leaders could have easily destroyed the entire United 
States in two hours or so, without fail! But then their own country would have 
promptly disappeared from the face of the earth. So they stood down, And our 
шу never even picked it up (they did get my messages alerting 
the U.S. Government, but thought it was ajoke or something). They, of course, 
also intercepted my open fax to the Prime Minister, and so were all over me for 
that one for a while thereafter. 


Interestingly, at the very time that great armada 
down, then Secretary of Defense William Cohen made the following statement 
at a conference in Georgia: an eco-type of 
terrorism whereby they can alter the climate, set off earthquakes, volcanoes 
remotely through the use of electromagnetic waves. so there are plenty of 
ngenious minds out there that are at work finding ways in which they can wreak 
terror upon other nations. Ds real, and tha’ the reason why we have to 

ify our efforts, and that’s why this is so important" Secretary of Defense 
William Cohen at an April 1997 counterterrorism conference sponsored by 
former Senator Sam Nunn. Quoted from DoD News Briefing, Secretary of 
Defense William S. Cohen, Q&A at the Conference on Terrorism, Weapons of 
Mass Destruction, and U.S. Strategy, University of Georgia, Athens, Apr. 28, 
1997. 


just beginning to stand 


Ironically, the Secretary was referring to the earlier scalar interferometer 
weapons, and now the quantum potential weapons ete. He was completely 
unaware that a great strategie strike had actually been scheduled and was just 
being aborted аз he was speaking those words. 


Roy Brewer is one of those fellows who has been a great American, has served 
bis country admirably during his lifetime, and contributed greatly to preventing 
ıa planned take-over by the Communists of the labor unions of America. In 


addition, he helped set up the contacts with the friendly Ше foregn nation, so 
that on four occasions planned attacks to destroy the United States have been 
successfully aborted or handled. 


As you know, one ofthe great failures in the Communist plan to have America 


{go communist was their failure with the labor unions. And we owe that failure to 


the steadfast efforts of some staunch folks like Roy Brewer. He helped save our 
nation when many of us were still wearing knee pants. 


130. Wheeler's principle, as stated in W. Misner, К. S. Thorne, and J. А. 
Wheeler, Gravitation, W.H. Freeman and Co., San Francisco, 1973, p. 5. 


131. With the new improvements we uncovered, treatment time can be 
reduced to 5 minutes per patient. Three such treatments one week apart would 
be what are required. Hence one machine station could treat а patient every five 
minutes, around the clock. With sufficient portable treatment units, mass 
treatment for mass casualties would become a practical reality. 


11. ADDING THE ANTENNA 
- Cut about 2 feet of wire and strip one end 
= Solder the wire to the right most square of the triangle. 
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Note: sometimes formatting of the text may be a little fuzzy. Its all because the OCR process 
didn't go as smoothly as I expected. Also there may be some errors inside text so be vigilant. 
In any case share this book, send emails to people about knowledge contained in it. This book 
should especially be interesting to any person in medical community as it provides a direct 
alternative to tablet based medicine of today. 
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Introduction 


This may be the most important and fur-reaching paper that this researcher has ever written: 
The Knowledge and utilization of gravitsbiology will profoundly alier the entire future of 
mankind. 


The paper has been very diiit to write. It advances what — to the West — is an astounding 
breakinrough in understanding the mechanisms forthe direct Biological effects of Maxwellian 
electromagnetics. However, one is given preat pause а the sobering implications or both good 
жем. 


Although secretly well-known and highly developed in the Soviet Union for decades, this new 
technology ushers in a completely new area to the West: clectrogravtobology ог shortened, 
dravitobology — which Но and drastically extends present photobilogy 


Gravitobiology is the application of а unified fied theory conception of electromagnetics (EM) 
and gravitation (G) to the total energetics exchanges (1) between a ling organism and i 
‘extemal environment (interexchanges) and (2) inside the living organism and between, within. 
Ad among its рап» and its whole (аа exchanges) 


Gravitobiology drastically changes the present reductionist view of photoblology, where the 
whole is simply the sum of is parts, and the superposition principle rigorously holds. In 
photohiolory (and, in general, in ordinary physics) one specifies the extemalized field/mater 
{xchange on. between, and amongst the parts, Then i is assumed that one has specified the total 
action of the whole. On the other hand, in gravitbiology reductionism and superposition are 
Ошу ple shadows of the total biological truth. Now one approaches a completely holographic 
situation: The part exchanges with and conditions the whole, and the whole exchanges with and 
Conditions the part 


In gravitobiology, fundamental changes are made to two “untouchable” primary sciences: general 
relativity and quantum mechanics. In so doing, one unites and extends both of them into а 
Common unified approach, and drastically enriches the present conception of the physical 
‘exchanges in, of. between, among, and within physical systems. The foundations changes to 
general relativity allow the incorporation of a hidden variable theory (the Whittaker internalized 
EM energy structure of the potential) without violation of Bes theorem. 


So Fix one must change general relativity. One must unite EM and G on the most fundamental 
level possible: that of the quantum particles of the fields The сше o the procedure is th at 
tha, quantum fcd they. the graviton has зра 2 and the photon has sb. This strongly 
Suggests that vo photons ought to coupe together 1o produce a graviton; ithe resultants of the 
and Bild ofthe coupled photons ме reduced to Zo In fact such a bound (coupled, asin 
э sanding wave) photon/aniphoton pair makes а basie ара тий. 


However, in the vacuum, virtual photons are appearing (creation) and disappearing 
(annihilation) all the time, at incredible rates. Further, fom the standpoint of GB we sate that 
these virtual photons ate also coupling (modulating each other) and decoupling (demodulating) 
all the time, again at an incredible rate. The virtual photons are coupling and decoupling 
(modulating and demodulating) with each other at such intense rapidity that to speak of a fixed 
spin? coupling ignores the Tac that it is really only an averaged coupling that stably exits. Any 
‘number of photons can simultaneously modulate — and they do. Amd just as quickly. they 
‘decouple. Hence the number of instantaneously coupled photons at a рони in the vacuum 15 


always dynamically changing over a very great range of values. Further, continual decoupling of 
these coupled photons ao occurs with intense rapidity. The coupled-photon htt form 
structures in the vacuum are always continually being annihilated. as well as created. Та his 
fastest observation, of course, the macroscopic observer delecs/observes the sum of а vast 
number of these viral photon coupling/decouplings. He wil thus detect only the average 


coupling. 


“The upshot is that on the average, the number of photons in cach graviton may appear to the 
macroscopic observer to be stabilized at some value between zero and infinity, including 
{fractional values. Further. one can now speak of the distribuon of the coupled-photon ghost 
forms, and hence of graviton spin-value in local observer spacetime. One can also speak of the 
relative density of any particular local ghost form in the vacuum, seemingly the instantaneous local 
densiry of that ghost form with respect to the macroscopic observer. 


One also can speak of the reality density of each ghost form in the local vacuum, with respect to 
its relative density vis а vis all the local coupled-photon ghost forms, during a unit time interval 
For that particular form, one can also speak of is "Q" ог reality stabiliry — that is, how sharply 
(and hence how stably) something is real. As can be sten this approach immediatly affects our. 
entire conception of virtual and observable physical realities and their relationships and 
interactions with cach other, When a ghost form reaches a sharpness of one or more. it has 
reached/breached the threshold of observable quantum change, and is no longer just a virtual- 
state fom. Further, we will shortly find that We can structure and engineer these virtual state 
coupled-photon ghost forms at will. In gravitobilogy. physica! reality itself becomes 
Петь шлеаЫе. changeable, engineerable, and notfied at all. Physical reality is not like 
‘stone, but rather it is like a stabilized bubble lightly floating on а rushing torrent of water. Ап 
‘bservably real form is an equilibrium in the violent йик of thë creation and annihilation of virtual 
State vacuum ghost forms of all kinds, such that it has sufficiently stable density to consistently 
breach the quantum threshold. 


То show the basis for this graviton concept, several figures are required. Figure 1 shows the vo 
kinds of EM energy: (1) translation (extemally acting) EM energy and (2) stress (internally 
acting) EM energy. To fist order, Figure 2 shows how we consider the photon as a single 
oscillation of a minimum observable monochromatic EM wave. 


Figure 3 shows the coupled photon/antiphoton pair that comprises the basie graviton. On the 
average, uncured spacetime is nominally composed of such spin-2 gravitons. To the first order, 
‘spacetime composed of pin-? gravitons is sad to be alar spacetime. 


However, spacetime in a sense may be regarded as a conglomerate of potentials — including the 
Scalar EM potentials. Therefore the simplest structure of EM scalar potentials (trapped EM 
energy) is also nominally composed of such spin-2 gravitons. Note that cach of the coupled 
photons in the graviton may be constantly circling the other at nominal light speed tangentially. 
but the graviton system itself may be essentially stationary. In other words, the two trapped 
photons in а simple graviton are lie whirling dervishes, spinning and running at top speed in 
Пора circles. 


Of course, the graviton system can also translate as а system.’ Figure 4 shows this dynamic 
graviton system concept and Table 1 summarizes i 


In addition to spatial linkage of their hidden EM Whitaker wave contents, gravitons link or 
exchange contents via harmonic and subharmonic EM frequency chains. This one has photon 
‘communication (translation) between gravitons in two fashions. (1) horizontally (along spatial 
‘wavelength chains), and (2) vertically (via harmonic frequencies). Note that horizontal 
(Wavelength) communication is linear, while harmonic (frequency) communication is nonlinear. 


For that reason, linear media translate horizontally, passing a frequency without changing it 
While nonlinear media translate vertically, changing a frequency that passed. 
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i of EM energy: Stress and translation. EM translation energy does 
fork, EM stress energy does internal work on the medium. 
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Figure 2. The photon as а single oscillation ofa minimal carrier wave. 
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Figure 3. Coupled photon/antiphoton pair simplest graviton). 


(VACUUM ENGINE) 


SPIN = 2 


Figure 4. The potential is composed of gravitons, whose structures consist of bound photons 
and antiphotons. 


таме 1. The graviton vacuum potential, 


+ PHOTON TRANSLATES AT С 
+ SCALAR POTENTIAL IS STATIC 


- TRAPPED "CHARG 


= TRAPPED PHOTONS (VIRTUAL) 
+ HOW DO YOU TRAP A PHOTON? 
+ MAKE A GRAVITON 


+ EM SCALAR POTENTIAL IS MADE OF GRAVITONS 


+ VACUUMASPACETIME MEDIUM IS MADE OF GRAVITON 


+ GRAVITON IS A PIECE OF VACUUM MEDIUM 


‘The scalar EM potential may be regarded as an infinite set of pais of bidirectional EM planar 
waves, where the two members of each pair are multiplied together, totally modulating each 
other Figures 5.6, and 7 show this effect. 
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Figure 5. The Whitaker standing potential wave. 
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Figure 6. Infolded EM structure of the Whittaker beam. 
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Figure 7. Destructive and constructive interference, Destructive interference of photons 
infolde them as EM structures inside gravitons; Le, it constructs gravitons. Destructive 
interference of gravitons outflds the internal EM structures: Le, it constructs ordinary ЕМ. 


OPERATING 
- Find a video source (DVD player, VHS player, iPod etc.) that has a composite video output. 
- Use an alligator clip lead to connect the ground from your video source to the ground input 
of the transmitter. Using another alligator clip lead, attach the signal output from your 
source to the signal input of the transmitter. 

- Use two more alligator clips to connect the positive and negative of a 9v battery to the 
positive and negative battery inputs of the transmitter. 

- Turn on a CRT “tube style" TV and tune it to channel 2 or 3. 

- Turn your potentiometer to somewhere around 50% 

- Using a small screwdriver, tune the upper most variable cap slowly until you see the TV 
make a flicker or change. 

- Tune the second variable capacitor until you start to see some strong signal coming through 
- Tune the potentiometer and the two variable capacitors until you get the imagery you wan 


Send any comments, questions or suggestions to yaktronix.online@gmail.com 
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In a scalar EM potential the EM energy communicates vertically, which is harmonic translation 
of frequency energies, of time-wise. The time-wise юч EM energy communication 
represents a sess upon the rae of flow of local observer time: hence it represents gravitational 
ames. Further. the local rate of flow of time is determined by this local бте числе of vacuum 
potential. One can easily engineer the harmonie bidvectional wave structure of the vacuum. 
Potential When one does so, then one also (1) curves local spacetime, (2) deterministically 
Structures that local curvature with selected hidden-variable EM engines, (3) changes the local ate 
flow of ime, (4) gravitationally affects focal systems, and (5) dynamically structures thar local 
dravittonal change to affect differen system structures ar will 


Immediately this graviton concept focuses intensive attention to the nonlinear aspects of the 
problem, and hence to modulation and demodulation. Nonlinear materials, alier all, are 
"atrial: which directly exhibit the production of harmonics from a fundamental. as shown in 
Figure 3. However, as previously pointed out, production of harmonics affects the lime sese 
and the local rate of flow of time in an area. This а gravitational effect, and hence nonlinear 
ЕМ actions contain gravitational action components. Nonlinear materials сап and do void the 
‘mutual exclusivity ofthe classical EM and G fields, and interact in а unified: Ле manne: 


По "RR" | слу 
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Figure 8. Nonlinear materials produce harmonics. 


Also, in a true time-teversed situation. nonlinear materials can exhibit the production of a 
Stronger fundamental from a combination of the fundamental and is harmonies. as shown in 
Figure 9. Thus there isa very clear difference between a true time-teversed EM wave and an 
ordinary EM wave with the same envelope and directional characteristics, contrary to most of the 
present treatments in physics. The latter case, pseudo-conjugaion i noi all true conjugation. 


Figure 10 shows a comparison of phase conjugate mirror reflection and standard mirror 
reflection. Figure 11 shows the four-wave mixing concept by means of which the energy in pump. 
‘waves A, and Az is utilized to produce an amplified phase conjugate replica wave Ay in response 
to the weak input signal wave As. This gives powerful means fr producing and amplifying the 
time-reversed wave. 


So а graviton is regarded as a particle (cell) ofthe vacuum and ofthe spacetime medium. Iis in 
fact any one of the ghost forms we previously referred to. But it is not a sternly fixed, quantized 
fundamental particle, in the sense presently used in physics. Instead, the graviton is like a 


quivering balloon or jelly-ike cell in the vacum medium, with many input and output pipes 
(Coupling and decoupling waves) in and out" The instantaneous size and composition of the 
balloon (the graviton cell) depends upon a multiplicity of internal states and their exchanges. А 
relatively stale graviton cell — such as the nominal spin-2 graviton — represents only an 
envelope ofthe average equilibrium state of mult photos coupling in a dynamic coupling and 
decoupling photon iux 


(A NEW KIND OF INTERFEROMETRY) 
[STOKES PRINCIPLE OF TIME REVERSIBILITY] 
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Figure 10. Ordinary mirror reflection versus phase conjugate mirror reflection- 
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БЕ NONLINEAR MEDIUN 


Figure 11. Pumped phase conjugate mirror (PPCM). The PPCM material acts as a triode 
amplifier. Pumping and four-wave mixing allows strong amplification. The phase conjugate 
Teplica A» of signal input А, may contain up to all the energy in A, and A2- 


Thus the graviton is the average coupled-photon structured cell of the local vacuum EM 
potential. When the graviton (average) spin i two. the local spacetime is flat and uncurved. АШ 
That the concept of ar spacctine” means i that the predominant average activity of the virtual 
photons of the local vacuam flux is simply the coupling and decoupling of pairs of single photons 
‘and single antiphorons. When the graviton (average) spin is less than or greater than бно, the 
focal spacetime is curved, and EM and G are no longer mutually exclusive. Spin less than two 
gives curvature in опе manner, and spin greater than two gives curvature in the opposite 
manner.” АЛ rhat rhe concept of "curved spacetime” means is that the predominant average activity 
of the viral photons of the local vacuum flux involves either (1) increased decoupling and. 
decreased coupling ofphotontaaphoton pairs (negative curvature: graviton spin less than wo, or 
12) decreased decoupling and increased coupling ofphotonlantiphoron pairs (poste curvature; 
drain spin more han fo. 


In quantum mechanics (QM), any EM frequency — even in a single quantum — now must be 
regarded as continually having intemal dynamic exchanges subharmonically and harmonically. 
Indeed, each photon Wavelength (single oscillation) must Бе considered as a graviton ell having 
its own spectral content. At the same time, it i also a part of the spectral content of many other 
graviton cells. Note that this describes à holographic connection and interaction. И ako 
Accounts for the fact that the photon stubbornly refuses to act solely as a simple, localized 
particle. One therefore regards photons as single- wavelengths of waves, to the fint onder. One 
Tegards the vacuum as composed of harmonic bidirectional wave structures, always marvelously 
and dynamically varying at incredible rapidity. This photon-suctured vacuum permis the 
inclusion of internalized ordered-photon structure in spacetime, in quantum change itself. 


Accordingly, the fundamental QM postulate that quantum change is random must be change. 
Since there now may exist hidden subquantal amd quanta onders within the randomness, the 
altered postulate must state that quantum change i chaotic. This produces an already chaotic 
quantum mechanics, and resolves one of is most pressing foundations difficulties: that of the 
Rising chaos." 


її tums ош that these changes to GR and QM unite them into a single unified conceptual 
approach. However, they also implement to the hilt a vital hidden variable theory and a gravilon- 


structured potential, to include the quantum potential (see Table 2 and Table 3), which can yield 
‘ston at a distance: Now nonlocal effects are also subject to deterministic engineering 


‘Table 2. Quuntum Potenti, 


(QP) Characteristics 


+ NO POINT SOURCE 
+ NOT RADIATED 
= ФР BETWEEN TWO PARTICLES 


INTERACTION DOES NOT VANISH AS SPATIAL SEPARATION 
BECOMES VERY LARGE 


INSTANTANEOUS CONNECTION 


> DEPENDS ON QUANTUM STATE OF SYSTEM AS A WHOLE 


> SYSTEM PARTS CAN BE GREATLY SEPARA? 


Table 3. Hidden Variable Theory Quantum Potential. 


* Vaunum- (2m eher 
EA 
+ "A QUANTUM PARTICLE MOVES AS IF IT WERE SUBJECT, IN 
ADDITION TO EXTERNAL POTENTIALS. TO A POTENTIAL WHICH IS 
APUNCTION OF IIS OWN PROBABILITY DISTRIBUTION: 


+ вонмз 


нул. ASSUMES 
PARTICLE AND WAVE FUNCTION REAL AND SEPARATE. 


WAVE FUNCTION OBEYS SHROEDINGER'S EQUATION 


Е COUPLES TO WAVE FUNCTION THROUGH A 
QUANTUM POTENTIAL. 


LEE SMOLIN, "STOCHASTIC MECHANICS, 
HIDDEN VARIABLES, AND GRAVITY, 
QUANTUM CONCEPTS ІХ SPACE AND TIME, 
PENKOSEISHAM, EDS. CLARENDON PRESS, 
OXFORD, 1946, PG. 165166. 


ву far the most significant EM biological effects occurring in and оп a biological system are due 
1o is gravitobiological (internalized mult-photonic) exchanges. There are great differences 
between single-photon (monochromatic) interactions and muli-photon interactions. A priori 
the very notion — and the physical selection — of a monochromutic single photon interaction 
assumes that the multiphoton coupling ofthe graviton Ваз already been destroyed. This discards 
any notion of a consistent and persistent graviton structure, since а monochromatic photon does 
not independently exist ший sts coupling shell graviton is destroyed or excluded. Spectral 
(harmonies) interactions, on the other hand, may well involve substantial and profound 
multiphoton, infolding, and outflding effects that do not appear at al in monochromatic 
interactions А dramatic extension ofphotobilogy is imolved in gravitobiolo: 


In the new model, permissibly the linked intemal structure of spacetime may be partially ordered 
deteministcally. This internally structured spacetime underlies quantum change tel and is 
available for dynamic uation and manipulation fy living systems. This i particularly 
Significant since the living system. i cell and all its subclioar and mulicelihr parts 
deliberately шге deterministic intemal communication (Whitaker photon exchange) through 
тс medium of the hidden internal EM photon structures of tailzed gravitons comprising scalar 
potentials. In short, fori living communication and contol of both mental and physical 
Processes, the biological system utlizes internalized EM energy in hidden harmonie Whitaker 
Photon channels inside scalar polenta 


Ofcourse, exterally опе can also directly engineer a harmonic photon/wave structure and infold 
it as а hidden stress pattern structuring of Whittaker potentials. Such extemally engineered 
WhitakerDevyatkoy signals provide a toy new and startling capability to directly and 
eterminstically enter into al ihe biological organism's hidden intemal control and 
communications systems — both physical and mental With this approach, all internal ing 
biophysical and biomental processes are now open to extemal engineering, manipulation, and 
contol. Further. this is already wellknown to the Soviets as evidenced by the work of 
Devyatkov," Kaznacheyev.® and others." 


We strongly point out that gravitobiology deals with the dynamic structuring. tailoring. and 

fof the vacuum state itself — including the virtual state, spacetime, and subquantal 
change. Since all physical observables may be regarded collections or integrations 
ff subguantal and quantal changes, we are now dealing withthe abiliry to directly structure, tailor 
manipulare, and entincerphysical reality self. Also note particularly that the living aspects of a 
Þiosystem — mind. thoughts, memories, lives, emotions, personality, ete. — themselves may be 
regarded as equilibria and dynamic structures in the deeper nested levels of the virtual particle 
^x of vacuum/spacctime. We have long pointed out that mind and matter share one "eal 
dimension in common: that of rine. In structuring the vacuum and the curvature of spacetime, 
fone is also producing а substructure in zime изеу in both mind and matr. Accordingly 
Vacuum engineering (gravitobiology) implies that we are also dealing with the abii to directly 
пете, tailor, manipulate, and engineer mind, emotions, personaly, deeper mental reality, and 
[m 


‘The implications for technology development — and consequently for humanity itself — are 
awesome, both for good and for evil. For the good, we now see a breathtaking vista where à 
Simple cheap, and ready "ue" for almost any disease or health disorder will eventually become 
"valle. We see eventually the direct capability to acces such heretofore excluded areas as all 
conscious and unconscious mental functioning. emotions, intelligence, memory (both short term 
зла long term). and personality sel. Eventually education will be by direct loading ofthe proper 

oftware". Even a severe personality disorder wil be directly and quickly correctable. Even 
more astounding. it should be possible to reverse the aging process sell. Ao note that, 
(quantum mechanically, mechanics is electromagnetic at is basis, since exchange of virtual 
photons generates ай mechanical forces. Thus even the mechanical aspects of disease — 


crippling. twisted spines, shortened and gnarled limbs, physical malfunctions, physical defects, ete. 
‘Silva be directly treatable and curable. 


For the bad, we sce a mind-numbing vista where men can (the Soviets already have done so) 
utilize electrogravitobiology (EGB) for terrible new mass weapons of electromagnetic biological 
"кате (EMBW). The means for ultimate human enslavement — absolute mental manipulation 
and control from extemal means — can be developed, and this will certainly be noticed by would- 
be dictators and meglomaniacs 


“The ability to develop and utilize EM disease-inducing and immediate death inducing scalar EM 
weapons has already been developed by the Soviet Union in secret КОВ laboratories, We wil 

not dwell extensively on the potential horrors of such EM BW warfare. With the new weapons 
any nation on earth сав be devastated — physically. mentally. or both — relatively simply and in 
short order, with tens and even hundreds of milions of prompt casualties. We point out that 
small tactical EM BW "death ray” weapons have already been clandestinely tested by the, Soviets 
im Afghanistan, accounting forthe merch or instant kill "nerve gas attacks” — so called. When 
а body was struck by this weapon, not a single twitch or movement resulted in И thereafter, ever 
again. Nota single nerve impulse firing occurred, ever again, in the struck body. Every cell, 
bacterium, virus, paramecium, ete. in the entire body was instantly dead. The body simply fe like 
a limp dishrag and lay crumpled and sull where и fll. А decisive signature of this weapon was 
that, with every cell and bacterium dead, the dead bodies did not decay for a very extended 
period (even 30 days) — precisely as if they had been deeply irradiated with cobal-60 nuclear 
(gamma) radiation. No gas or chemical attack can do that 


The weapons vista for this entire area — which the Soviet refer to overall as energetics is 
sobering” Khrushchev hel stated to the Presidium in 1960 that these new, fantasti weapons 
then in Soviet development could wipe ош all Ме оп carth fuoretsinely used.” One singly 
Suspects that Khrushehev was referring tothe EM BW directed energy weapon (DEW) aspe 
ot energetics. 


In the 1975 SALT Talks, Leonid Brezhnev even tried to get an agreement for banning the 
development of such new mass weapons. He personally met with visitng Senators and other 
Congressional leaders to point out the pressing and urgent need for limitations on these new 
weapons." In fact he called them weapons - more fifi than the mind of man has ever 
Imagined.” That same year, Gromyko introduced to the United Nations General Assembly а 
draft гешу for the ban of these mass destruction weapons, and urged the nations of the world to 


Sin itas a most urgent matter" 


Unfortunately, the rest ofthe wortd simply did пог understand what the Russians were talking about 


hus one has great qualms — and much personal anguish — when even approaching this 
gruesome area. Certainly that is true for this analyst. Were it not for the fact that the Soviets 
hive already discovered and highly weaponized these EM BW effects, 1 most certainly would 
turn my anention firmly акау from this entire area. 


However, such (дї EM BW DEW weapons have already been secretly developed and 
deployed by the Soviets. For over three decades they have used our reaction or Bonreaction to 
the weak EM BW against personnel in the U.S. Embassy in Moscow" to gauge our knowledge 
— or lack of it — of unified EM/G biological warfare. In the nearly unthinkable event that war 
should break out between the Soviet Union and the West, the West will simply be immediately 
devastated by these eerie, mind-numbing ЕМ BW weapons before it even knows what hit i 
When we have absolutely no counters, such attack becomes apreferred Soviet option and very likely 
A wide range of options is available to the Soviet Union in utilization of both EM BW DEWs 
and conventional BW agents. Clandestine, slow BW attacks can be so insidiously hidden and 
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cleverly employed that the Western nations — because of their present scientific and intelligence 
Shontalls and biases — will not even comprehend that the BW “slow strike" оп several fons 
fn employing differing agents and methodologies — was deliberate, until it is far too Tate to do 
anything about it 


1 fly believe that, one way or another, such a clandestine “slow biological warfare strike”. using 
vinl and bacteriological agents and EM BW DEW augmentation as wel — is already well 
"underway against us. Further, itis still totally unrecognized as such by the West. 


Nonetheless, there is still great hope. If this nation wakes from its lethargy and puts its mind to it, 

graviobiology can be quickly developed. Siow (and even prompt) BW atack can then easily be 
countered. Unless gravitobiolagy is developed, we do not have now, and we shall not have in the 
foreseeable future, any effective defenses whatsoever to а BW attack, whether clandestine or open, 
‘and wherher by conventional BW agents orEM BW DEW: 


The scientific and engineering mindset and the need for a litle highly unorthodox EM/G effort is 
all that presently blocks us йот quickly achieving sufficient defensive capabilities for parity in 
this absolutely vital area. 


Leaving the weapons aside for a moment, the new technology's positive benefits to mankind can 
be enormous — Jar more beneficial hn the mind of man has ever imagined” 10 paraphrase 
Brezhnev. The conta and vanguishing of all the ravaging finesse and diseases is ers 
available o t develop and employ for the benefit of everyone on carth, and far our children 
et to come." The vista of complete and thorough education Tar everyone economically and 
{ively available is abo something that has never existed but wil now become possible 
Sve cents the necessary softwar ad operating systems for any human skil or fed can be 
шешу loaded. oto speak 


With a developed knowledge of the extemal and intemal energy balances of our biosphere, we 
can clean up the biosphere, permanently rid ourselves and our children of poisonous chemical 
and nuclear wastes, and restore the vitality of the planet for our living health and enjoyment 


But make no mistake: This technology will give us the capability to engineer reality itself—both 
physical reality, ife, and mind. And we will be able to engineer it 10 be еййега heaven ora hell; the 
Choice de siriy up tous. 


Faced with the looming advent of this new science, certain of my associates and 1 have striven 
‘over the last four years to obtain funding fora major research institute. to develop scalar EM. 
gravitobiology. and novel energy and antigravity devices for the Betterment of mankind. 
However, all our efons have been thwarted. И has become increasingly apparent that the 
present scientific and control mindsets are so strongly entrenched, and so dedicated to 
Suppressin any such attempt to break ihe economic and technological stranglehold on our 
‘citizenry, that the vision of such an institute is just a dream and not to be taken seriously. 


Consequently, 1 hase reluctantly concluded that this information must be openly released, for 
that isthe only remaining way 10 overcome the solid barrier against the new technology and its 
benevolent use for humankind. 1 believe that a well-informed, concerned citizen is aso а good 
thing for democracy and our free way of government. At kast if there are бан dangers 
facing us and terrible reefs to he avoided, ras now what the dangers are and where the reefs are 


In that vein, this paper is reluctantly written and circulated. This technology — of which only a 
бшу glimpse is provided here — is uly force amplifier of vast gain. tis a massive amplifier for 
both good and evil, for any knife cuts Both ways. How any tol is wilced depends upon ће hand 


and intent of the user, not upon the too itself. Every tool is amoral, and only humans apply it 
morally or immoral. 


Gravitobioogy conceptual 
conceived. Let us fervently pray that wisdom will prev 
Man's good, to heal him and not to kil him, 


points ће way to unleashing some of the most formidable tools ever 
fd these new tools will be tized for. 


Man is upon the threshold of a crisis between the good and evil sides of his nature that is 
unparalleled in all human history. Whatever the reader's faith, Task for your prayers. Most 
assuredly they will be sorely needed in the days to come. 

Tom Bearden 


January 1991 


Woodpeckers: A Soviet Bicentennial Present to the U.S. 


‘On July 4, 1976 the Soviet Union presented the United States of America with a most unusual 
bicentennial present: On that date, extremely powerful Soviet transmitters were energized in the 
communications band (3-30 MHZ), causing interference with communications all over the world. 
The “chirped signals of the new transmitters gave them а most peculiar sound, very much like 
that of a Kondpecker’ beak striking a Па block of wood. HAM operators immediately dubbed 
these new monster transmitters "Woodpeckers." Offical protests by the various nations did ile 
good. The Soviets insisted that the Woodpecker transmiers were "experimental and necessary 
‘The Woodpecker transminers continued fo pour out their bothersome worldwide interference. 
and they do so to this day. 


Misidentification as an OTH Radar 


The U.S. Department of Defense (DOD) scientists and engineers proclaimed the new monster 
Soviet transmitters to be simply over-the-horizon (OTH) radar transmitters. Ot cours, signals in 
"be communication band wil reflect off (he earth's ionosphere, so that the signals can be 
transmitted beyond the radio horizon, reflecting around the earth in multiple Bounces within the 
carth-ionospheric wave guide. For that reason. OTH radars commonly utilize one or more such 
frequencies. However, there are certain fly stringent limitations on an OTH radar that are 
evidenced in its signals. While the Woodpeckers usualy exhibit those characteristics often they 
also exhibit great many other characteristics that would he useless or even detrimental to purely 
OTH radar functioning. Therefore the consensus among many analysts — including. Tor 
‘example, one or more of our most knowledgeable OTH radar experts — is that the Woodpeckers 
can function as OTH radars if need be. but their primary purpose appears to be far more 
‘complicated than OTH radar sensing and ranging." Officially, however, the U.S. Department of 
Defense and the U.S. intelligence communities still label the Soviet Woodpeckers as OTH 
radars. 


Immediate Weather Engineering Over North America 


For the next decade afer the initial operational capability (IOC) advent of the Soviet 
Woodpeckers in 1976, the weather over North America was highly anomalous. In fact, the 
prestigious journal Science eventual pond out that such an anomalous weather decade could 
фе expert only once ш 1200 yam? During this anomalous decade. of coume the 
Woodpecker transmitters were very active. Indeed their beams reply intersected over the 
United States m am interference "idi. ‘Finer interleromeuy patterns wiin dis overall 
interference "pid were used to crete and move high pressure and low pressure areas ovr 
desired areas in the US. steering and controlling the giant jeistreams over the U.S. and directing 
the course ol U.S. weather. Ihe present author has filly documented and explained the use o 
the Woodpeckers in the weather contol mode." Further, we have long documented he use of 
the Woodpeckers as highly unusual directed energy weapons In addition, we have pointed gut 
the Soviet capability o tz the Woodpecker weapon systems to produce Biologia fects 

but have not heretofore given fal explanation of the exact EM mechanism fr that capit 
In is paper we present a more technical explanation of the biological йе of scalar 
Clectromughetics — including as uz by Soviet weapon s)tens suchas the Harold 
Woodpecker, and the decades-long Soviet microwave radiation f репор in the US. 
Embasy im Moscow. For details of ihe Embassy radiation. sce Brodeur. Johns Hopkins 


itys study of the health satus of Embasy penonngk? The U.S. Commerce 
o's funded study of the radiation.“ and other references: 


Given a Dose of Their Own Med 


After some time, the aggravated HAM operators banded together and formed a group action. 
Many of them recorded the Woodpecker’ signals on tape and. at a prearranged time, suddenly 
fumed ай their transmitters on with the tapes playing. transmitting back to the Woodpecker 
receivers the taped replicas of their own jamming signals. The woodpecker transmiten were 
Observed to become confused. They frantically changed channels and desperately tried to avoid 
the HAM operators transmitted replica signals. Unable todo so finally the Woodpeckers went 
‘off the air completely. "Thereafter a modicum of caution began te be utilized by the 
Woodpeckers. They changed channels frequently so as not to "amv one НАМ channel 
continually. and substantially decreased their degree of interference with other communications 
equipments. Also, electronic filers to add on to ones receiver and filter out the Woodpeckers 
annoying "chirps" were produced in the West and made avaiable to HAM operators and other 
Communications groups. An uneasy truce resulted. and there the matter rest today insofar ax 
‘communications is concerned. The Woodpeckers have continued to operate at wil. 


Launch-Phase Antibomber and Antimissile Weapons 


In later 1935 and early 1986, the Soviet Union employed the intemalized EM energy capabilities 
of the Woodpecker weapon systems to directly atack, disable, and destroy a scies of US. 
Gira and missles. (We shall ares internalized ЕМ energy shorty). We have previously 
‘documented these overt Soviet acts of war? and wil not repeat that documentation here. We 
have also pointed out that 1985 was the specifie Soviet target year to have all these weapons 
nin and reat to о. a specifically stated by Leonid Brezlinev a secret meeting of European 
Communist Party Leaders in Prague i 1972-7 Indeed at {hul ine Brezhnev actualy confirmed 
{hat detente was рап of a deliberare Soviet deception plan. 


How This Paper Came About 


Recently а frequent correspondent who is knowledgeable in HAM radio — and well familiar with 
the annoyance of interfering signals from the powerful Soviet Woodpecker transmitters in the 
communications band (330 MHz) — sent me a Federal Communications Commission (PCC) 
compilation of Soviet Woodpecker signal radiations and requested my comments. The editor of 
эп important journal in England also urgently requested more definitive information on the 
‘Woodpeckers biological warfare capabilites.. quickly dashed of short responses to these two 
correspondents, but 1 realized that the biological capabilities of EM transmitters, including the 
‘Woodpeckers, required a more lengthy paper to provide an adequate explanation 


This paper is a much-expanded version of my responses to those two correspondents. Its purpose 
is to more filly reveal precisely how the Soviets can ulli EM transmitters such as he 
Woodpeckers to transmi! biological effets — including any kind of cellular death or disease 
whatsoever and induce and create these effects in a targeted distant population. In this paper 
‘We ill detail some of the powerful electromagnetic (EM) Biological warfare (BW) capabilites of 
electromagnetic transmitters, including the Woodpecker weapons systems. This wil complets 
‘our expose of the unsuspected capabilities of the Woodpeckers 
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Ground Plane Construction of Simple Radios 


ly/Ground Plane Construction 
The Method I Use in Building My Simple Receivers 


Oct. 7, 2006 by Rick Andersen, КЕЗШ 


Occasionally! get emails from readers who want to know how I build these simple radio receiver circuits on an "L-shaped 
chassis" without cutting and scoring the copper, what | mean by "L-shaped chassis," or "what's all this about 10 megohm 
resistors? etc. | tend fo forget that not everybody has done this before, and | usually take it for granted that the reader is 
an accomplished "basement tinkerar" and should therefore be able to just look at a schematic diagram and then соте up 
with his own layout and method of construction. Sorry if | have annoyed anyone ~ that wasnt my intention. 


When I first design a circuit, I make what a friend of mine used to refer to as а “spider (or, "spider-web")~ basicaly just 
construct the circuit by soldering the components together, lead by lead, inta а reasonable facsimile of the schematic (no 
chassis or pc board necessary- the stiffness of the soldered leads themselves hold the "spider" circuit together). This 
method is quick, and allows me to modify things fairly easily. I also grows rather quickly into a "haywire monstrosity" if | 
allow it 


‘Sometimes | do use a piece of copper-clad pc board as a ground plane, even during the "spider" stage, as the photo 
below illustrates: 


A "haywire" mess of my "AGC-80" Regen receiver in Из early, experimental stage 


To make things a bit clearer to you who have never built projects in this way before, 1 have attempted a free-hand diagram 
using Microsoft "Paint", which I converted to a gif Пе and which you see below. 


In the top-center of the diagram is the schematic for a simple common-emitter audio amplifier stage. The ей side of the 
diagram ilustrates how one might translate that schematic into an actual circuit on the copper-clad pe board. At right is a 
diagram of the "L-shaped Chassis." This is the style in which 1 build mast of my circuits. 


Basically, I use 2 pieces of 5x7 inch copper-clad pc board, available in the USA at Radio Shack [free plug]. One piece lies 
flat (the bottom piece), which is what | have shown in the diagram. I build my circuit on this bottom piece, using the copper 
floor as my ground connections (‘ground plane"). Any resistors, caps, ete., that go to ground in the schematic, are literally 
soldered to this bottom ground plane and stood upright. At their top ends, the rest of the circuit is soldered, suspended up. 
above the ground plane. Anywhere that | think | need some mechanical stability, | use a vertical 10 Megohm resistor, 
"Which acts to prop up and suppor the rest of the wiring above the ground plane. For most of the circuits 1 buld, 10 
Megohms is much higher a resistance value than any of the resistors in the circuit itself; therefore, the circuit pretty much 
ignores the 10M "posts", electrically, and they remain simply a mechanical "standoff insulator". The 2nd piece of copper 
clad board is drilled for switches, potentiometers, tuning caps, and earphone jacks, еіс. and then is soldered at right 
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иһ These References 


First the concerned U.S. scientist should recognize that Soviet scientists — particularly those who 
‘work on highly secret Soviet EM biological warfare weapons projects — do not utilize the type of 
Biophysics known to Western scientists. Instead, they have applied a unified EM/G ld theory, 
called energetics, to photobiology and created a new, highly classified Soviet biophysics which this 
author refers to as guaviobilory. Accordingly, to understand the real classified Soviet 
Моріс, the concemed U.S. scientist must be prepared to (1) acqui extensive new 
Knowledge and а drastically different technical viewpoint, (2) search Western orthodox and 
unorthodox scienti literature in photobiology and unified quantum field theory physics. to 
discover potential candidate arcas hat the Soviets may have developed and applied. and (3) Took 
behind the deliberate deception involved in most openly published Soviet biophysics papers and. 
Search for possible significant cles 
Рим, he or she should read und digest the рур Whitaker papers." ponder what is meant by 
Desyaiovs information content ofthe fied" in light of Whitaker's оме EM structuring of 
the scalar potential, and Kazmachoyevs extensive cytopathogenie work in EM induction of 
Cellular death and digease at a distance." Next he or she should study the implications of ume- 
Seven in physics and the potential implications of utilizing in biology the timcaevened 
{phase conjugated) EM waves which the US. discovered in the open Soviet cient сташ 
in the ate 1960s and сапу 1970s, Finally, he or she should study the photobiology work of West 
German scientists such аз Popp." ^ Those references should be studied fint. Then he or she 
Should study im detail the diference between Heaviside «Gibis vector EM curtailment of 
Maxwells theory” quaterion Maxwell theory, Because the Heaviside/Gibbs 
Y EM theory) is only а subset of Maxwells actual unified EMG field 
Meany "Fully, by combining all ths information and reiterating the study of the reference 
material ший И can be successfully integrated in ones understanding, one has the basis of the 
woe banana” of Soviet sravitabiolog, o to speak. 


One then has the basis of unified EM/G theory (energetics) with which the Soviets started some 
40 years ago — and the beginning of which Maxwell had already published in 1873. From that 
foundation, ifs not too terribly difficult for a good laboratory team to piece together the theory 
and gradually develop practical, working hardware on the laboratory bench. 


‘Technical Basis for Soviet EM Biological Warfare 


Our scientists in the State Department, DoD, CIA, DIA, FCC and other U.S. government 
agences are never going to understand the full biological warfare (BW) capabilities of 
electromagnetic wansmiters such as the Woodpeckers — or develop now instruments to 
measure what specific biological information their signals гешу contain until they understand 
Scalar electromagnetics. Ordinary (classical) electromagnetics was produced by Heaviside and 
Gibbs ina substantially runcated version of Maxwells true quaternian EM theory, as previously 
pointed out" by this author. * 


Ordinary EM (and its exernalized energy) cannot exhibit the capabilities we are referring to, or 
produce such "Biological death and disease ray results as are posible with specialized scalar ЕМ 
{funsmiters. Instead, one mist recover and utilize the scalar part of Maxwells quaternion EM. 
theory — the portion that was discarded by Heaviside and Gibbs. 


Maxwells orginal theory was a unified theory of EM and gravity (G), with the 
‘leewogravitational aspects being captured by infolding functions of the vector E and В force 


fds inside the salar component of the quatem? Thus Макс quaternion theory, for 
example, also prescribed scalar waves of pure potential (rapped) EM energy, where ths 
Potential energy contained hidden, deterministic structured, ternal bidireetional EM wave 
Putters — yet no external Е. and Beeld force пе appeared im the overall vector 
Е be seen by iple examination of the scalar component 
She quaternon.” This pure scalar potential (rac) wih a hidden determine EM wave 
Substructure aspect was completely discarded by Heaviside and Gib. It is stil discarded by 
hcic vector electromagnetics theory today, eventhough i experimentally verifiable and 
Testable летаем 


Scalar EM," however, is a unified field theory of electromagnetics and gravitation, since it 
recaptures the senlar wave portion of electromagnetics that was erroneously discarded by 
Heaviside and Gibbs. In short, scalar EM capture, inflds, and hides deterministic ЕМ waves 
inside EM scalar potentials — and also then interferes the structured scalar potentials to outfold 
the EM energy and recover it at a distance. That disant interference recovery, however, can be 
in the form of either negative (ime-reverscd) or positive EM energy, merely by how one biases 
the ground potential of the sealar interferometer relative to the ambient potential in the distant 
Interference region. 


Since it is known that potentials are gravitational (they are composed of trapped energy and 
energy is gravitational), then scalar EM is a unified field theory of electromagnetics and 
gravitation. Obviously these unified scalar fields with their hidden internal structures” have a 
{real many more capabilities and uses than do the far more restricted classical EM force fields. 


For four decades the Soviets have secretly developed this scalar ЕМАС theory and technology — 
which they call energetics — and have used i to develop and deploy secret unified field theory 
(ОРТ) superwespons of enormous power and startling capabilities ® 


Biological Implications. 


The inflded, deterministic, hidden EM wave structure inside the scalar EM potential is called 
the information content of the field by Soviet scientists. ^^ The Soviets know that it is this 
ntolded and hidden ЕМ structure — the internalized ог covert EM energy of the potential field 
that is deterministically utilized by living biological systems in all their cellular control and 
regulatory functions. Thus by deliberately manipulating this internalized EM energy structure of 
the scalar EM potential, the Soviets have found it possible to accomplish astounding EM. 
biological effects — both for healing and for biological warfare — that are entirely undreamed of 
in the West The Soviet energetics technology can manipulate, change, control, or destroy 
сга any ofthe key biological functions of the ving system — including mental and behavioral 
functions 


In his 1903 Mathematische Annalen paper,“ Whittaker demonstrates a standing, spatially fixed 
wave of pure potential, but one with an infolded, highly dynamic, hidden EM forced 
Substructure containing hidden bidirectional pairs of EM wavesenergy. Again, see Figure 6 for a 
‘iagrammutic portrayal of this Whittaker wave (salar EM wave). 


In the diagram, in each pair of infolded EM waves, the two coupled waves low in opposite 
directions inside the standing potential wave. Further, their speed is not limited to the normal 


speed of tight in vacuum In each pair, the two waves are multiplied together. Henge they 
Plot cach other, locking together into graviton waves rather han photon waves.” Fach 
paired EM planar wave couplet a hidden EM ттен energy channel in vacuum spacetime, and n 
{his chanel EM energy flows in ether direction — in fact. in both directions af once. Further, 
theres continual constructive and destructive interference of these two waves, Yielding continua 
ouping into pairs o photons and decoupling into photon/anuphaton pairs. Ча shor. continual 
Creation and annihilation of spin? gans i occurring. A scalar pore then, is composed of 
this dame теше. Taking the Whitaker approach to the lowest level posible, this author 
‘ts previously presented à unified field development of potonaniphaton structures inside 
тїп, uniing graviaion and потнае а athe most fundamental level — thal ofthe 
Santum particles ofthe elds ™ Figures 1,23, and 4 developed this unified particles approach. 


“The bottom line is this: There are two fundamental kinds of electromagnetic energy: (1) First, 
there is externalized EM energy. This is the normal "wave envelope” EM force field translation 
energy that acts extemally upon each charged particle, to translate the particle as a single unit 
The resulting unitary changes (translations) of charged particles as wholes produce the normal 
ЕМ interactions upon things and objects, as seen by the extemal observer. Indeed. this process is 
external observation, and extemal observation is this process. (D) Second, there is also 
inremalized EM energy. where EM forces actin antiparallel pairs. This EM stress energy pattern 
‘ets internally upon a charged particle or medium, specifically structuring the virtual particle Пик 
exchange of the particle with the vacuum, ог of the medium with the vacuum. This vacuum 
exchange with the particle, of course, constitutes the charge of the particle. The electric charge 
Of a particle is due to the exchange of virtual photons between the vacuum and the mass of the 
particle. Note that the Whittaker structure represents deterministic structuring of this vacuum 
xchange with the mass of the charged particle, I represents аети structuring ofmassless 
амат их itself, in electromagnetic terms, and this docs notpresenty appear in elecricalphysice 
theory. Instead, orthodox theory assumes that the structuring is random, when in fact И is not — 
from Whitaker's work, 


Westem scientists do not normally even detect or recognize this internalized EM energy. Our 
instruments normally see only the gross static ЕМ potential energy by actualizing it into gradiens 
Uore-fiks thattranslatechargedparticls, 


External EM energy is the face that the scalar EM potential exhibits in is outer bulk interactions 
‘with gros mater. Internal EM energy is the face that the scalar EM potential exhibits in is 
Inner interactions with the virtual particle Dux of the vacuum — and with every charged particle 
in the universe, mostespecially with the chargedparticles in the nucle ofatoms. 


Internal EM energy is the infolded EM stress energy inside the vacuum potential. Note that all 
scalar EM potentials are vacuum potentials. Delerministically structuring the infldgd EM 
planar waver in the Whitaker structure of the vacuum potential is vacuum engineering Iis 
sostructuring the local spacetime, and curving it whenever the Whittaker potential differs fom 
the potential о! ambient vacuum/spacetime. 


In our present engineering. at best we see only the gross envelope ог bulk wanslation energy 
‘overall charging or draining energy) of the EM potential (wrapped ЕМ energy) that was 
‘exhibited by апаш charged panicles. We never detect the dyna, hidden. bidirectional 
‘wave EM substructure content and interactions ofthe EM vacuum potential. This undetected 
Бель EM energy that is шоме inside the scalar potential iş electrograviational energy. 
since all EM potentials are gravitational in natare, as is well-known? 


Vacuum Engineering and Activation 


Note that the vacuum/spacetime consists only of internalized (infolded) (virtual) energy. 
Everything — every particle. wave, ete. — that exists or moves in the vacuum continually 
internally exchanges with the vacuum fux, since in fact every entity ise is only а special kind of 
equilibrium state inthis vacuum flux. Everything, soto speak, is simply a special kind of fragile 
balloon in а many-pipe flow situation- 


If the vacuum that an entity exists or moves in is deterministically structured, the vacuum 
exchange with the internal energy of the entity is structured. Just as changing the colors of the 
flows into and out of the balloon wil gradually change the color of the balloon the entity, will 
gradually "charge up” its internal energy to any persistent change inthe vacuums virtual particle 
"lux. This charging process is called activation. 1 the vacuum exchange then changes back to 
normal, the structure of the intemal EM energy of the entity will gradually return to normal. The 
entity then is said to have discharged (with respect to the new pattern or structure it had charged 
up with previously.) Discharge is also called deactivation 


“The mass of an observable entity is a direc indication of its degree of total exchange with the 
vacuum Since most ofthe mass of an tom is in its nucleus, then one is particularly interested in 
the activation and deactivation of the nucleus, for that is where the process largely occurs. The 
‘eterministiclly structured potential reaches directly to the nucleus of the atom, and the 
interaction between internal structuring is far greater in the nucleus than in the electron shells of 
the atom. 


The Nuclear Charge Spreads 


As the nucleus charges up with a new vacuum potential pattem, its EM coupling with the 
electron shells gradually is changed ao, producing electron changes (of а wide variety) as чей 
Activated masses — atoms, nuclei. ions, neutrons, and electrons, for example — can then exhibit 
‘quite abnormal external chemical, electrical, and gravitational interactions as compared to 
Waciated (normal ient masses." Ш there is any sort of deterministic pattern im the 
activation, the activated nuclei can act very differently in their electrical, chemical and nuclear 


‘Thus the internal energy structure of everything that exists or moves through the vacuum — 
суу particle, wave, ete. — interacts with the internal structure of the potential (spacetime) 
Everything is continally charging and discharging intemally. Any change in the infolded 
"Whitaker structuring of the local vacuum potential will gradually activate everything — virtual 
or observable — existing or moving locally through that region 


Activation of Photons 


If one wishes to produce strongly activated photons that have a selected intemal energy 
structure, one fist produces a scalar EM potential with that structure and chargesacivates 
matter (atomic nucle) witht, Then one uses four-wave mixing in that material to evoke a highly 
amplified phase conjugate replica wave in response to a Weak signal wave. The highly апре 
replica will internally contain а strong replica of the selected structure. 


EM waves whose potential? are comprised of such activated photons can be produced and 
ismod When thi activated wave is absorbed im а ditam target, йа internalized EM 
Interaction wil deposit thin selected sucre m the arget mass. Gradually that internal 
ivan structure wil dii though the mass — panca is atomie nuclei, then а tice 
пише — зо thatthe target becomes activated as well. with the desired pais. Continued 
irradiation ofthe target wil result im а ceri equilibrium “charge level. fr that selecied 
activation structure (partial potential) being present in equilibrium in the tonic nuclei of the 
target EM coupling to the leon sell and further таоце interaction gradually activas 
the material Tate othe ша with hat Whitaker structure 


When external photon interactions now occur with the activated target material, kindling of the 
hidden vitual-atte order may produce sufficient coherent integration to breach the quantum 
threshold and produce observable physical change. This will produce an “anomalous” change 
wih respect (o normal macroscopic interactions, Physical ‘realty itself has been directly 
engineered and altered 


For specialized applications, extremely intense pulses with selected internal energy substructures 
can be generated, When these strike а target, immediate and intense effects can be obtained. 
particularly in the atomic nuclei Fisioning of a clear material, fr example. can be directly 
Accomplished by this process, With slightly less intense application, specifie celular diseases or 
behavioral patterns сап be promptly induced in biological systems. 


Western Physicists Missed It 


In experimental physics, Western scientists have been preoccupied with ever more subtle 
detection of charged particles translated by the exermalied envelope energy of EM waves and 
potential gradients. They have not recognized that (1) gravitational potential stress always has а 
hidden electromagnetics substructure,” (2) the greatest portion of this substructure is 
elecromasneti, and (3) that hidden EM substructure can be deliberately controlled and utilized 
to manipulate particles, atomic nuclei, and gross matter (both living and nonliving) in ways that 
are completely impossible with the present envelope translation electromagnetics. 


The hidden EM stress substructure can be deliberately engineered by composing it of a proper 
deterministic set of EM waves and signals, and infolding these together wih ће equal phase 
Conjugates into a modulation and standing wave resonance proces This produces an 
ial” or internally patiemed/actvated potential with the desired Whittaker bidirectional EM 
wave structure hidden inside. Since cares times, living systems have utilized these intemal EV 
energy channels and performed such "vacuum engineering. by infolding. Because we have not 
recognized or measured this intemalized EM energy in biology and physics, we have heretofore 
Completely failed to penetrate to the active infolded EM signals and hidden EM contol 
mechanisms of living biological systems — erally because our present instruments cannot 
detect and measure their functioning nor the hidden EM energy they uulize. 


Chaos: Hidden Order Underlying Randomness 


Because we have been preoccupied with evemalized EM interactions, we have been reductionist 
in our outlook upon physical reality” Accordingly we have built a present physical science and 
biology that is almost completely reductionist (Le, we believe that the whole Is just the sum ofthe 
parts, and that is all there is to it). However, the interactions of internalized EM stress energy 
transcends reductionism, Then the whole is no longer just the sum of is parts but also is 


changed and affected by the overall nonlinear internal interactions of its parts — both with each 
‘other and with the whole itself. Then we indeed have а new holographic science whose tre 
‘ordered nature doce not presently appear to us through our crude "exertlizd energy” detectors 
except as chaos the mysterious presence of hidden order in apparent randomness. When such 

randomness with hidden order — chaos — is integrated and collected, surprising and 
unsuspected order emerges macroscopically. 


‘Special Implications for Quantum Mechanics. 


However, quantum mechanically this implies that there exists hidden order even inside a single 
quantum of change. That is, the hidden order is subquantal, hence virtual” This tells us that the 
аши state itself is ordered by Whittaker structured-potential methods 


‘But this changes the interpretation of one of the postulates (fundamental assumptions) of 
present quantum mechanics itf. Now one must postulate that quantum change 1 chant 
Father than purely random.” For large collections/irtegrations of quantum changes, the hidden 
intemal order emerges and stabilizes. Thus quantum change i statistical, but it i not the Gibbs 
statisties ога random variable; rather, itis chaotic statistics. Since the macroscopic implies large 
Sllccons/tegrtiom: o he virtual, the chaotic statisties of quantum change yields an ordered 
"macroscopic universe that emerges from seemingly random (but actually. already chaotic) 
microscopie changes 


Ie ak учас one ofthe burning ies in quantum mechanics today: the problem of the missing 
chaos." One simply alters the fundamental interpretation of the QM postulate — that quantum. 
Change is steal — to mean that quantum change i charic. This places quantum mechanics 
upon an already chaorie basis, resolving the QM foundations ilc of the missing chaos. 


11 Was Already Implicit Within the Theory 


Actually, from sill another viewpoint, the whole thing should have been apparent long ago. 
Numerous physicists have struggled with the embarrassing fact that the energy in the Cle is 
negative energy. For the G-feld like "charges" — that is, all masses, so to speak — attruct cach 
other. Their unrestrained attraction does work on the С.й between them and increases the 
energy ofthe fied (potential) at the same time that the kinetic energy of the masses is increased. 
But conservation of energy states that the energy of the system (kinetic energy of the particles 
plus the potential energy of the field) must remain constant if there are no other sources ог sinks, 
Hence the increased energy ofthe О Ва must be negative, since the increased Kinetic energy of 
the particles is positive. To drive these "ike G-charges or masses” apart, one has to input 
additional positive energy to the field о cancel some ofits negative energy Therefore one has 10 
expend addtional positive energy 1o separate two masses against the G-fcd attraction. 


In electromagnetics, of course, like “charges” — either electrical or magnetic — repel each other, 
and their unrestrained repulsion weakens the EM field (potential) energy at the same tme that 
the kinetic energy of the charges is increasing. Conservation of energy of the system thus 
requires that positive energy "goes out of the weakening EM potential, driving the repelling 
electrical charges apart and increasing their kinetic energy. This means that the energy of the 
electric бад (potential) is positive. 


So we now speak of positive (exemalized) field energy and negative (internalized) field energy. 
What we call normal EM energy is externalized (oufolded) EM energy. What we call normal 


raviarionalpotentiat is in tact internalized (infolded) EM energy. This of course is completely 
Consistent with Sakharov's seminal 1968 hypothesis that the gravitational field j nota primary 
field of nature but i generated by — and composed uL other ordinary fict In act to the 
Пан order it generated by. and composed o Ие electromagnetic fidus. Sakharov 
hypothesis has Jed to an explosive development of stochastic gravitation, culminating in the very 
important papers of Harold Publ". ned, the modern vacuum i anything but empty, but is 
filed with Whittaker order and structure, incredible density of disintegrated EM energy, and 
Violent virtual particle fax of an intensity and density that boggles the imagination.” 


The Case of Opposite Charges 


їп passing. for the purist we briefly point out the case of opposite charges. First, let us look at 
equal but opposite electrical charges. Electrically. two unlike charges are seen By the extemal 
observer to atract cach other, and increase the strength of the field. However, chargeswise only 
(not таз) each charge is now the antimatter partner (ûme reversal) of the other. In quantum. 
mechanics, time is not an observable, but only a parameter. Since we never see time but only 
infer it from observed spatial changes. we will just see the spatial track of the time-teversed 
forces and the energy situation. Thus we wil see mutual "üme-tevered repulsion" — which 
corresponds to mufualatraction as seen by the time-forward observer. The electric field now 
Seemsto add negative energy. That is, additional positive energy is seen to be extracted from the 
electric field, to increase the kinetic energy of the attracting particles, which means that the 
negative energy of the feld is increased. However, the extemal observer does not see this energy 
ûs negative but as positive. He sees the positive energy of the electrical field increased, 


When unrestrained, two unlike gravitational charges (i. a positive mass and a negative mas) 
actin similar time-teversed fashion. The situation is exacily opposite to the case of the electrical 
charges and fields. To the forward-time external observer, the two unlike gravitational masses 
Wil be seen to repel (Le. to "ime-reversed attract) each other and decrease the negative energy 
Of the gravitational field between them. 


We also examine another case: the coherent integration of photons. We choose to regard а 
photon as a coupled electron positron pair, in the virtual state. There are now two ways of 
йеп collections of photons 


Firs, if we parallel-order the positrons and paalleLonler the electrons, this is coherent 

integration of photons, which is involved in a single EM sine wave, for example. In this case, we 

sill have ай the positive charges opposed to all the negative charges, хо the situation remains 

Photons and electromagnetic. In an EM sine wave, the electri charges are collected in the 

Ppositive E-field portion of the wave. and the positrons are collected in the negative ЕМ 

portion of the EM wave. This wave will always interact with a charged particle, regardless of its 
phase, atalibutisbeginning ending, and middle "zero E-field" points 


The second way to order collections af photons is to equally collect electrons and positrons. That 
is, foreach electron/positvon photon, its antiparticle (its antiphoton, which in this case is a 

positonfelecton photon) is collected with it. Voila! The vertically parallel electrons and 
positrons attract each other, о that all resultant E-fields ofthis collection are zeroed, vectorial 
Further. each photon/antiphoton pair now has spin-2, which does not constitute а photon with 

‘non-zero E-fields, but а graviton with zeroed E-fiells. That is, we have created a pure 

electrostatic. scalar potential, with a hidden ternal EM wavelphoton coupling and decoupling 
structure. In this coupling. which we have very crudely described, photons/antiphotons are 
Continually coupling and uncoupling. From Whitaker's work, the coupling and uncoupling are 
Phasing. both venically and horizontally, so that harmonic sets of paired bidirectional EM waves 


are seen to be intemally moving (photons coherently coupling in one direction and antiphotons 
coherently coupling in the othe, then decoupling, then recouping. etc.) inside the potential. 


What we have done, in short, is tum electromagnetic energy into gravitational energy. What 
emerges fom ай this is а clear principle (which can be demonstrated in the laboratory with only 
medium dificuky}: The one-to-one addition of an electromagnetic wave and its phase conjugate 
replica of equal magnitude, results in a gravitational envelope wave of рше scalar potential. In 
"Boris terms, it infolds the electromagnetics into a hidden. ordered EM structure of a standing 
gravitational wave. Note that this gives а new view of negative energy vs, positive energy. We 
may state now that positive energy 1s ordinary, lime-forward, outfolded EM energy: and negative 
energy is nonordinary, time reversed, infolded EM energy. 


But ifthatis true, then one of the cornerstone physics assumptions is false: that is the assumption 
that a photon and an antiphoton are identical. Indeed, this is false, as this writer as protested 
for years. Further, itis easly proven that is false. We do so as follows: First, take a phase 
Conjugate mirror material. We now wish this material to sometimes emit ordinary photons 
(hich it will do, for example, by simply heating it. We also wish it to sometimes emit 
antiphotons, or time-reversed photons (which it wil do when stimulated by absorbing another 
photon, and emitting a phase conjugate replica. Now we measure the recoil of the mirror 
material when ir emits a photon orantiphoton. Thats fairy readily done: а litle tricky. but not 
тоо dificult Any decent university lab can do it easily. An interesting thing now emerges: The 
mirror material measurably recoils as required by conventional theory when it emits an ordinary 
photon. I does not recoil as required Dy conventional theory when it emits an antiphon. We 
therefore have shown that. in some very fundamental fashion, a photon and an antiphoton are 
very different, and their mission is very diferentfrom the fundamental criterion of Newton's third 
lav. QED. 


Whittaker Rediscovered Tesla's Standing Columnar Wave 


Actually the standing Whitaker 1903 wave is the same strange new wave that Nikola Tesla 
experimentally discovered emanating ftum Colorado thunderstorms four years earlier — on the 
right of July 3-4, 1899." This was Tesla's famous standing columnar wave. Let us give credit 
Where credit is due: in later years the Great Electrician repeatedly stated that he was not using 
"answers EM waves, but rather he was using longitudinal EM “sound” waves — waves of 
compression and rarefaction of the etheric medium (of the virtual particle Thx of vacuum) 
ill In other words, he was using stress waves ofthe vacuum ether pure potential waves, 
precisely the same as those for which Whittaker wrote the theory in 1905. 


In fact, then, Tesla was using Whitaker standing potential waves with deterministic bidirectional 
EM transverse wave hidden substructures. He had discovered and was utilizing the internalized 
EM energy (Le. the information content) of the field as well as is externalized EM energy the 
field. Generations of Western physicists and electrical engineers — brought up on an exclusive 
diet of the HeavisideGibbe vector truncation of Maxwells unified elecrogravitaion — have 
condescendingly believed that Tesla was mistaken.” They have haughty proclaimed that no one 
‘ould produce and uilize longitudinal EM waves — because they themselves could not do so! 
‘Those same physicists and engineers have not had the slightest understanding of what Tesla 
really discovered and used. And they have not had the slightest knowledge of the Whitaker 
Papers, which have been there in the literature all these years. neglected in the West 
Unfortunately, Whitaker's work and Tesla's work were uncovered, thoroughly investigated, 
extended, applied. and intensively utilized long ago by Soviet scientists to produce powerful new 
Secret superweapons and frightful EM biological warfare weapons.” 


"P 


Soviet Weaponization 


The Soviets simply took the internalized EM energy theory directly from the Whittaker papers in 
the open literature and wesponized it. Taking the Whittaker viewpoint, the most important and 
insidious thing about the Woodpecker transmissions is the illad EM content inside their 
Standing (persistent) potential waves — not the "external envelope” E- and B- translation fields 
"hat constitute the "normal electromagnetics familiar to our own scientists and engineers. It is 
the infolded paired bidirectional EM waves and energy — the hidden intemalized EM energy 
ш has been added within and to the normal envelope E- and B-feld translation energy — that 
slows the Soviets to utilize two quite different kinds of EM energy, and conceal the most 
important kind from prying Western investigators. 


What this means is that if one just measures the externalized E- and B-fields transmitted by the 
Woodpecker transmitters — as Western scientists and engineers do — then one misses the most 
Important thing. Oh, one will believe the Woodpecker is an overthe-horizon (OTH) radar, 
airigh, for it obviously can perform that function by the highly restricted envelope (outfolded, 
extemalized) EM that we Westerners already know about, measure, and use. ВШ one will not 
see or know anything about what the Whittaker standing potential waves of the Woodpeckers 
fan do and ме doing — both energetically and biologically — with their hidden internalized EM. 
information contentsructres 


Detection and the Aharonov-Bohm Effect 


To get at the infolded EM structure of the Whittaker potential, one must make a two-stage 
лес instrument. The instrument must contain a shielded interference first stage, where mo 
‘or more Whitaker potentials interfere, a la the Aharonoy-Bohm effec.” [An overview of the 
Aharonov-Bohm eflect is given by Olariu, and Popescu." For confirmation of its proof and 
сатра acceptance, see Schwarzschild.” For weapons potential, sce Bearden d By that 
inital interference in the first stage. Whitaker's second paper" shows that you will “oul the 
Hidden EM contents of the interfering potentials, even if the interference is accomplished at а 
great distance. Voila! “Normal” (extemalized) EM energy magically appears at the output ofthe 
fin stage interference. The first stage was shielded. f course, tó prevent шу other spurious 
ordinary EM radiation to reach the region of the output of the first stage and contaminate our 
Subsequent measurement of the first stage output. The second stage consists of a suitable normal 
TEM instrument. spectrum analyzer, cte. to measure the outtolded EM spectrum, power density. 
distribution, timing, phasing, et, allowing опе 10 "ck backwards” and characterize the hidden 
EM information content that was infolded inside the Whitaker potential. 


Note that, taken together, the two Whittaker papers prescribe a means for producing a 
macroscopic Aharonov-Bohm elect at an appreciable distance — something which is eminently 
Wweaponizable "T appears, of course, that the Soviet Union has done just hat very thing” 


Distant Heating or Cooling: Hot or Cold Explosions 


In the macroscopic world, interference of two OTH Whittaker beams of widely separated 
Woodpecker OTH transmitters produces EM energy at a distance (in the distant interference 
zone), However, this oufolded-ar-andistance energy can either be negarive EM energy orpositive 
ЕМ energy." Negative (Gime-eversed) EM energy will do negative (negentropic) work: TL 


represents the reordering of scatteredisordered EM energy in the interference zone. This of 
‘curse directly corresponds to electrostatic cooling in that one. 


On the other hand, positive (time-forward) EM energy wil do positive (entropic) work: it 
represents the further disordering/scattering of the EM energy in the interference zone. This in 
Turm corresponds to electrical hearing in that zone. Whether heating or cooling is produced by 
Whitaker Aharonow/Bohm (WAB) interference in the distant target zone depends simply upon 
how the electrical grounding of the Soviet Woodpecker transmitters is potentially biased vis а vis 
the local ambient vacuum potenti in the interference zone. 1f the Woodpecker ground 
potential is higher, positive energy (and concomitant heating) will be produced in the distant 
Interference zone. "И the Woodpecker ground potential is lower, negative energy (and 
concomitant cooling) will be produced in the distant interference zone. The Whittaker scalar 
Interferometer сап produce the heating or cooling in the distant interference zone very slowly, 
gradually, or explosively.” Indeed, incorporation of Whitaker's hidden EM structure inside the 
lar potential requires a revision of all our present energy concep. 


Artificial Highs and Lows to Steer the Jet Streams 


‘One can now see that, by simply changing the biasing of the Woodpecker transmitters, in a 
distant region the Soviets can produce atmospheric heating (and consequent lower pressure fom 
the lowered density of the expanded air) or atmospheric cooling (and consequent higher pressure 
"rom the increased density of the contracted ait). Thus the Soviets can easily make high pressure 
areas or low pressure areas in the Woodpecker interference zones over the U.S. (and elsewhere) 
m desired.. By deliberately placing and moving these artificially created high and low pressure 
areas, the jet streams over North America can be deviated and steered at wil. This is the major 
means by which the Soviets engineer the weather over the United States today. Recall again that 
the Woodpecker transmitters really were а Bicentennial gift to us fom the Russians. for they 
were cranked fullup on July 4.1976. Since that time the weather over the U.S. has been far, Tar 
more anomalous than could even remotely be expected statistically. Note also that July 4, 1976 
was the ТИВ anniversary of Nikola Tesla's discovery of his “standing columnar wave” — the 
Whitaker standing potential wave that the Soviet Woodpeckers utilize to engineer Americas 
weather. 


SoviewGerman Discovery of TR Radar Waves 


One should also realize that the Soviets discovered time-reversed (TR) EM waves right after 
World War I1. Inthe latter 605 and early 705. to their astonishment, Western scientists found 
time-reversed EM waves emerging in the open Soviet nonlinear optics literature. In 1972, teo 
Soviet scientists briefed U.S. scientists at Lawrence Livermore National Laboratory on nonlinear 
‘optical phase conjugate waves. 


At the end of World War IL the Soviets discovered four-wave mixing and pumped phase 
Conjugate mirror effects in the German radar team's anomalous radar experiments with 
multibeam illumination of radar absorbing material (RAM). ` Specifically, in multibeam 
luniostion of RAM materials, one gets four-wave mixing and amplifed phase conjugate replica 
effects. The phase conjugate replica. ofcourse. is а time-reversed EM wave. Further, in four- 
‘wave mixing, this time-eversed EM wave can be amplified. Thus anomalous. amplified, time- 
reversed radar waves would have been encountered in the radar team's experiments, The Soviets 
obtained the entire German radar team — RAM materials, multibeam illumination anomalies 
and all — at the end of the war. In deciphering these anomalies, the Soviets and their German 
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Ground Plane Construction of Simple Radios 


angles to the fiat bottom piece, making an "L-shaped chassis". It also helps to solder triangular pieces of copper-clad 
board as mechanical braces, at the corners where the front panel is soldered to the bottom ground plane. 
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Copper surface 


Below is a photo of my 2006 creation, the "AGO-80", a Regen receiver for the 80 Meter ham band with audio-derived 
АВС. There's an article on this receiver elsewhere on this website; meanwhile, notice that it is buit in the same way 
outlined above an "L-shaped" chassis made of a bottom piece of copper-clad board, soldered to a vertical piace of the 
зате kind of board which is the front panel. [ also added a back wall to hold the antenna jack, and a right wall to hold the 
audio output jack, as well as a triangular reinforcement piece of copper-clad, at bottom-left between the front panel and 
bottom piece, although you cant see itin this photo] 


‘To the right of the AGC-80 is the infamous Radio Shack/Archer litle beige Amplified Speaker that Im always mentioning. | 
may knock Radio Shack for other reasons [for example, that they have pretty much left us hobbyists behind, and have 
become just another consumer electronics store] but | will always say good things about their litle $12.95 beige-colored 
‘Amplified Speaker. И works like a charm for the kind of projects 1 build. | also run an audio cable out of the Radio Shack 
amp to a bigger speaker, for better-qualty sound- in the photo you can see a white "Optimus" computer speaker pressed 
into this service. While the Radio Shack’s speaker does a fine job, the Optimus sounds quite a bit louder and way nicer. Of 
course, you may argue that a real Electronics Geek rolls his own audio amp rather than rely on a commercial made, 
extemal one. Well fm often too impatient to build the audio power amp myself, after having spent hours or days getting 
the RF рап of the radio to work the way | want. Also, homemade audio amps tend to oscillate (squeal, motorboat, пом) in 
mysterious ways once lovingly installed on the same circuit board as the RF circuitry... After a while one grows tired of. 
trying 50 ways to make it happy, and would rather just hook up an Amplified Speaker and be done with it. 


то each his own. 
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protegees discovered time-reversed EM waves, phase conjugate replicas, pumped phase 
Conjugate mirrors, and muvave mixing elec. And they firt discovered them in radar Waves 
microwaves not in optical waves." 


‘Targeting U.S. Embassy Personnel in Moscow 


Accordingly. the Soviets began to apply TR EM waves to radar (microwave) prototype directed 
energy weapons (DEWS) by about 1950 or so. And in the early 1950s they promptly started the 
‘weak microwave radiation of the U.S. Embassy in Moscow, targeting the US. Ambassador and 
guaranteeing highest level US. attention. The purpose was to stimulate the U.S. with the new 
technology lo see what reactions and responses we produced on site at the Embassy. In other 
“лав, by watching our technical reaction at the site, the “Embassy stimuli” allowed the Soviets 
to find out whether or not we knew about Whitaker potentials and thcir infolded EM 
substructures, Kaznacheyev EM induction of diseases, ete. Ву our total lack of any scalar EM 
текп, we conclusively showed the Soviets that we sil only knew of ordinary еметей 
(envelope) electromagnetics" Specifically, we were totally unaware of the inlolded-EM 
Whitaker potential wave whose deterministic internal structure constituted specifie cellular 
biological information. This hidden information content ofthe field was wilized to generate 
specific diseases in U.S. Embassy personnel, including three U.S. Ambassadors 


A Reinterpretation of the Johns Hopkins Investigation 


Some years Шет, Johns Hopkins scientists investigated the Soviet microwave radiation of our 
Moscow Embassy and found that no diseases were, induced in personnel in Embassy locations 
were E- and fields from the radiatione vísted. "The patterns of the non-zero force-field 
‘dation areas inside the Embassy were carefully modeled by the Johns Hopkins cam! 


Predictably, Johns Hopkins scientists ignored the potentials and concluded that, since no diseases 
occurred in personnel located where the E- and fields were, it could not have been the 
microwave radiation causing the effects. This conclusion. of course, follows the classical EM. 
assumption that only the nonzero E- and B-fields are causative agents. Note. however that the 

[ite of the potentials is inversely proportional to the strength of the EM force fields 
(igure 12). After all, а force field is just a gradient in a potential, which means a leedoffor 
escape of that potential by translation af charged particles. Potentials persist where there ino 
Мег (Le, where there are по force fields). Whittaker potentials, which in the absence of 
interferometry do not produce exteral gradiens, normally do not produce force fields and move 
electrons to measure. Normal instruments wil therefore usually fall to detect the presence of 
persistent potentials — for exactly the same reason they fall to detect the ambient vacuum 
Potential in which they are immersed. 


‘The Johns Hopkins scientists reached a totally wrong conclusion. Since 1959 and the Aharonov- 
Bohm paper." physicis have known that the EM force fields are not even primary, the 
potentials are primary, and the force fields are effects created directly in the system її by 
Interference of the potentials. However, as yet this has not widely filtered down into 
conventional electrical engineering as a major consideration! Precisely stated, what the Johns 
Hopkins investigation actually showed was that it was not the E- and B-filds — the foree fields 
“that were inducing the diseases However, the microwave radiation was definitely involved. or 
else there would not have been such total amicorrelation to the force fields. That is, if the 
microwave radiation was not a factor, then some of the diseases should have occurred in the 
absence ofthe force elds, and some should have occured in the presence ofthe force fields. 


Figure 12. Potential persistence vs. gradient discharge. The curves are adapted to show typical 
declining exponential variation of the discharge. 


other things being equal, total correlation to the absence of one of a pair of canonical 
variables may be very high correlation to the presence of the other canonical variable. From 
Whitaker's 1904 paper, we know that we can discard the notion of the E- and B-fields in he 

fon pattern in the Embassy, and replace these force fields with interfering. 
dynamic (changing) and interfering scalar EM Gelds. Indeed, as Whittaker showed, two source 
of interfering scalar potential fields/beams are sufficient to produce the EM force fields. Twin- 
Beam transmiters, and therefore the presence of interference — was in fact present in the microwave 
imassmissons ss verified later. Where Whitaker sanding potential waves are not in 
interference, the waves remain as force-Gekdfree potentials. 18 those regions, the E- and B- 
fields ше zero. 


The point is, the stable presence of EM force fields and the stable presence of EM scalar 
potentials are canonical.” The hidden EM bidirectional wave structure of these stabilized 
Potentials is still there and stabilized, even when the external force fields are zero. 


“That is, in the presence of the Whitaker potentials where scalar interferometry does not oca, 
the exlemalized EM force-field waves are zero. However, the internalized bidirectional EM 
wave structure of the Whitaker potentials is very much preset. If the harmonies of the 
enfolded EM Whittaker structure have been deliberated created lo possess a disease putem 
Signature, then that disease pattern is present in the persistent potentials. А body exposed 1o 
that activated potential will gradually "charge up" Из master cellular communication system wit 
the disease pattern. Thus that body will activate its defenses, wy to throw off the disease. but be 
unable to rid its cellular control system of the eytopathogeni pattern that is affecting all s cell 
‘That body will thus gradually develop the disease, with sullicienly prolonged exposure to the 
eylopathogenic pattern оп the intemalized EM of the persistent potentials 


What Johns Hopkins researchers actually found is that the changing EM microwave potentials 
were not inducing the health changes in Embassy personnel. Ergo iit was the electromagnetic 
radiation, it had tobe the persisting (unchanging) potentials — the standing potential waves a la 
Whitaker. And there was essentially 100 percent correlation between induction of the diseases 
and the possibility of the presence o the persistent microwave EM potentials. From there, the 
induction of the diseases can be explained via Kazmacheyevs cwopafhogenie dt^ 
Devyalkovs information. content ofthe field” and a deterministic infolded internal energy 
structure of the Whitaker potentials. 116 


"The Johns Hopkins study actually showed a high correlation between the presence of persisting 
microwave potentials and the locations of the induced heath problems in Embassy personnel 
Since it showed total lack of correlation to the force fields, i eliminated any other causative 
agen excepr the structured Whitaker potentials. Ifthe microwave radiation had not been 
inducing the illnesses, then some health changes should have occured in personnel in locations 
‘where the E- and В.а were present, as well as in some locations where they were absent. 


The Johns Hopkins team members were highly capable scientists and very good electrical 
engineers — but completely lacking in knowledge of structured Whitaker potentials, the 
Devyatkos Whittaker infolded EM bidirectional wave-pairs that constitute a hidden deterministic 
Information content of the field, and the Kaznacheyev EM induction of disease at a distance 
(eytopathogenic effect). OF course, the twin-beam part of the microwave radiation gives a clue to 
the Whittaker Aharonov/Bohm interferometry involved. and how to get the graviton (Whitaker 
potential) radiation back into EM photon radiation structures inside the Embassy interference 


Advanced Photobiology Aspects 


1 should be pointed out that apparently the U.S. did not even bother to translate Kaznacheyevis 
importat 1981 ook on the EM induction of cellular death and disease. Figure 13 shows а 
diagrammatic lusraion of the cytopathopeni effets demonstrated in thousands of m 
experiments by Kaznacheyevs tam. And apparently US, fescarchers sil have not translate 
Тушап book onthe information conten of the Held!" The overwhelming importance of 
{he most crucial photobiologial work in the word simply has not been recognized to date by 
Western sient: and intelligence analysts. 


one checks Devyatkov's work, one finds that (1) the Russians obviously know all about the 
coded EM potential — they refer tothe infolded EM waves in the Whitaker potential as the 
"formation "content ofthe eld. Devyatkov also points out the incredible medical implications, 
and strongly stresses that this is nor normal communications theory! He gives part of the theory 
"n his paper —all the while carefully keeping from revealing that the ick" being structured with 
information content consists of the sructured scalar Whitaler potential. He is not refering to 
modulations on the carriers or to wave-font shaping of the EM foreefield waves. Of course he 

Tere to healing and diagnosis: the effect can be used either for direct healing of diseases or 
forthe direct electromagnetic induction ofthe desired diseases themselves." 


Electromagnetic healing works this way: (I) The Kaznacheyey cytopathogenic signals for a 
specifie cellular disease is time-reversed (phase conjugated). This produces а specifie healing 
Signal complex. The complex signal may also be powerfully amplified by pumped four wave 
‘ming techniques, using a pumped phase conjugate mirror, (2) The healing signal complex is 
"nfolded into a structured Whittaker standing potential wave. By Whittaker’ 1904 paper. this 
infolds the signal complex into one or both of the two scalar potentials that are involved in the 
production of a normal EM wave. This proces yields, for example, a normal EM wave which has 


been internally altered with the hidden information content of that healing signal. Or, if one 
wishes, one may simply utilize a single Whitaker standing potential wave direct, and infid the 
healing signal complex in it. (3) The wave with its healing information contenUtructure is 
broadcast into а targeted living body, where it gradually charges up (activates) the body's master 
cellular control system with the desired healing signal complex. In turn, the cellular control 
“System carries this complex to every cell of the body, gradually activating а of them with the 
healing signal At the same ime, the immune system is conditioned and charged (activated) for 
the specifie healing process, Table 4 summarizes this EM healing methodology. 


Figure 13. The Kaznacheyey xtopathogenic (CPG) effect. Death and disease transmission by 
deterministically structured gravitons. The gravitons contain disease-specific infoded photon 
patterns that represent specifie disease information. The destruction of the harmonics of the 
Whittaker pattern destroys the time-syne of the photons, freeing them and destroying the 
gravitons. 


Table 4. Countering EM Biological Warfare, 


= BIOTOXINS ARE EM AT BASE 


^C ALLBWIS EM BW AT BAS 


Е 


+ PREPARE WHITTAKER EM ANTIDOTE AS FOR AN UNKNOWN 
DISEASE 


+ IRRADIATE PERSONNEL WITH WHITTAKER EM ANTIDOTE 


+ DISEASE 


The Soviets have ong since developed this capability, and they continue to hold it highly secret 
Techniques similar to this give the Soviet Union а perfect defense against surreptitious biological 
warfare. 


“The Soviet Union is in a position to be able to successfully defend against any sort of biological 
warfare attack, by any kind of biological agent. I is presently the only nation on earth that 
possesses such a capability, ог that has the ability to employ biological warfare to the hilt without 
Fearing retaliation in kind. Thus, forat least three decades biological warfare has been a preferred 
Soviet option since no other county has such ant-BW defenses and the Soviet Union does. And 
their decades-long microwave radiation of personnel in the U.S. Embassy in Moscow, to induce 
mysterious health problems and diseases, has continued to show them that the U.S. knows 
nothing ofthis technology, and is unprepared to defend against it 


Inducing Diseases in U.S- Embassy Personnel 


In the microwave radiation of the U.S. Embassy in Moscow and the deliberated induction of 
theses and health problems in Embassy personnel. Table З summarizes how the diseases and 
health problems ar induced. АП tha 1s necessary is just to use and fold the Kaznacheyev 
CStopuhogenic EM signal complex (he Кэп) directly into a Whitaker potential, without 
fine unevevening it, If only the optical spectrum for the specifie cytopathogenic effect is 
available,  can realy ре апае tothe microwave spectrum by asing the principle of 
subharmonic oscillation Such "specifically activated" potentials (араа can be broadcast by 
transmit as standing Whittaker potential waves, und used (with or without scalar Whitaker 
interferometry) to directly produce the disease pattern in targeted personnel. To produce 
client charging or activation of the tages wih the disease paci. the potentials must be 
persistent and stable. producing a steady пасце current” оГ straetured scalar potential pattern 
fio the atomie nuclei of the bodies ofthe targets. There it gradually charges the cle and the 
lar contol system: 


Table 5. Electromagnetic Biological Warfare (EM BW) 
+ DETERMINE KAZNACHEYEY OPTICAL DISEASE PATTERN 


= TRANSLATE TO MICROWAVE FREQUENCY REGION 
SUBHARMONIC OSCILLATION 
= RETAIN PRECISE HARMONIC RELATIONSHIPS 


= EXPRESS MICROWAVE PATTERN AS A WHITTAKER/ 
DEVYATKOV STRUCTURE 


+ INFOLD SIGNAL COMPLEX INTO CARRIER(S) 


+ INCLUDE BIO 


ISM OR OVER-RIDE 


Real transmitters and equipments are imperfect. When these internally structured Whittaker 
‘tier are lized n rel Галан, Come iererence of the aided waver sal пу 


occur. Thus small, normal EM signal frequencies — similar to EM 'splater" or nose, but 
consisting of small, outfolded complex EM frequency spectra (according to Whittaker’ 1904 
Paper) — may still be produced. US. investigators wil detect that spectrum of normal EM 
Waves, using their normal EM detectors. They wil then puzzle over what the detected spectrum. 
"and its changes and content mean. Again, this is one more refinement of the stimulus to sce if 
the US. recognizes the KaznacheyeDevyatkov content, and whether it knows how it was 
folded and outfolded. For this reason, the Soviets ofen used tvin-beam microwave radiation 
to provide the necessary Whittaker scalar interferometry for outfolding 10 guarantee our 
detection of E- and B-fiells inside the Embassy.. This deception plan, for example, seems t0 
have completely fooled the Johns Hopkins researchers. 


“Thus the Soviets can intentionally induce desired disease(s) in human or animal bodies at a 
distance — such as in personnel inside the US. Embassy, in a targeted population half way mund 
the world, or in a targeted mammalian population such as porpoises in the ocean. Sea hons or 
жаң would also provide excellent test specimens for such clandestine testing 


However, note that in the target zone the diseases will be induced only where the potentials 
persist — that is, where there are litle or no E- and B-fields formed to Беха. the structured 
br activated potential that contains the infolded disease signal complex. Note again thar this sort 
of ihing is precisely what the Johns Hopkins study really showed, bul the study scientists did nor 
consider the potentials and iheir persistence аз а possible inducing agent. since they had no 
Knowledge of Whitaker structuring of potentia 


We have previously detailed some of the things that can be done with this approach — and some 
of what has been done with it by the Soviets. Some of this documentation has been With respect 
то Soviet biological манме some has been wilh respect Зона scalar EM weapons’ 
hase conjugation in Soviet superneapons has been accented,” and Soviet prowess in geaber 
Engineering and месна of the хасап over North America has been documented "The 
Tender ao stony referred to my July 1989 update delivered io the USPA Annual 
Symposium. Sacramento. Califomia, There the reader wil find how о directly unity pavor 
nd EM in the most fundamental manner: Бу letting the simplest graviton (spin 2) be composed 
a'a coupled photon/antiphoton (each of spin 1) Whitaker substructure wave pair 


Potentials are composed of gravitons, по just photons. Per Devyatkov and Whittaker, gravitons 
can be deliberately structured internally so that they contin any desired photonic 
patlernistructur of spacetime whatsoever — including specific structures Tor а specifie disease 
Information content 


"The graviton is a flexible, dynamic piece ofthe local vacuum medium. The exact photon coupling 
‘ofthe photons and antiphotons is statistical; that is, they are always coupling and uncoupling at а 
tremendous rate, at any point. The average coupling gives the average value of graviton spin 
"The graviton is the photon-coupled aspect coupling is statistical, and so the graviton i just the 
statistical average of the photon/antiphoton coupling. Spin-wo gravitons constitute an uncurved 
local spacetime. Gravitons which on the average arc substructured with les than or more tat 
то photons so that each total graviton spin is es than or greater than two, constitute a locally 
curved spacetime. That condition violates Einstein's general relativity assumption (postulate) 
"at the local spacetime is always fat. 


тын есе ofthe vacuum medium — the photon-structured statistical graviton — is considered 
high State secret by the Soviet Union." 


The Quantum Potent 


‘The present author's 1989 USPA Scalar EM Update paper also developed a specific mechanism. 
by means of which a quarum potentia! (QP) is generated, either accidentally or deliberately. 
Formation of a quantum potential leads to nonlocal effects being produced instantaneously 
between participating components and equipments. even though they may be widely separated. 
When the equipments tam being connected by а common quantum potential, these widely 
separated equipments and/or materials start partly acing as f they were all part of the same 
local system and not separated at all! The effect [self ordering of the potentials into a quantum. 
potential) increases as the signal density ofthe environment increases, 


Note that local observer at one of the pieces of affected equipment wil see anomalous and 
spurious internal EM signals apparently "generated" nera in. and appearing in, his electronic 
Equipment. with no apparent cause or logical explanation. Indeed. since we do not design and 
"bald electronic equipment to operate in a quantum-potential connected manner, the exta 
signals cause serious interference im the electronics functioning. often even damaging or 
desroying the circuits themselves. Every signal produced in any One of the QP-participating 
equipments is at least partially and intanly input to all the rest of the participants ae well. Thus 
‘ach local observer sees anomalous and spurious imemal “jamming” signals that interfere with 
the electronics functioning, and that may even disable or destroy It Again, he sees no logical 
‘explanation for these mysterious internal Jamming signals, which seem to spontaneously arise out 
f nowhere. When subjected to the QP effect, electronic equipments throughout an area exhibit 
massive and shocking aberrations, bizarre malfunctioning, and spurious allures. Every circuit, 
equipment, generator, warm source (IR), ete. in the area contributes to the effect. It is purely û 
function of the signal density, and has only very litle to do with the power of the individual 
signals. 


A santing example of the formation of a quantum potential, and an unexpected severe effect 
from these nonlocal effects, was experienced in the April 1986 U.S. air attack on Libya. The QP 
formed as a result of the increased signal density (andthe concomitant increased occurence of 
muliwave mixing phenomena) ofthe EM environment. Figure 14 snd Table 6 illustrate these 
Anomalies experienced in the attack. ° Table T summarizes recent Pentagon studies of 
electromagnetic interference (EMI). It appears that, unless EMI shielding i» universally 
incorporated in U.S. equipments, U.S. miliary fores may encounter catastrophic electronic 
equipment failures in the wally dense signal environment expected in the European theater, 


Even with EMI shielding, however, there is another effect, presently unknown to U.S. analysts 

"bat may well predominate: that is, the formation of a quantum potential can stil occur. Иа QP 

forme, the subsequent wholesale failure of electronic equipments on the Вацеба due io 

nonlocal sel-ondeting of the atomic nucle in the radiating circus and equipments may prove 
catastrophic. Further both enemy and friendly radiations and circuit signals will contribute to 
Increasing. thecffect. Figure ISshowsthe mechanlsmforgencratingaQP. 


‘The Soviets, for example, are fully aware of this QP effect, including Bow to deliberately generate 
3 quantum potential in a given area. They also can be expected to know how to shield their own 

‘electronic equipments against these nonlocal QP effets, vo they can operate in a QP 
environment — at least їп one that is not to strong, but which would still be strong enough to 
disable and destroy electronic equipments not shielded against quantum potential seli-ordering 
Ofthe nucle. The West does not yet even know of the QP eflect, much less how to shield against 
it. TheU.5. shields against ordinary EMI, but knows nothing of the quantum potential and does 
ти shield against it EMI shielding will increase the signal density required for QP formation by 
about two or three orders of magnitude, but will not eliminate the effect. N will just move the 
QP effect а higher threshold of formation. 


Figure 14. The quantum potential EMI "fireflies" effect. 


Libya in April, 1986. 


[WASHINGTON POST, 22 JANUARY 1989, p.A4] 
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AIRCRAFT IN STRIKE, 
MANY HIGH-POWERED TRANSMITTERS 
= COMMUNICATIONS 


JAMMERS 
- RADARS: 


VERE, UNEXPECTED EMI ENCOUNTERED 
= ONE F-111 DOWNED 

= NUMEROUS WEAPONS WENT ASTRAY 

- THREE FOREIGN EMBASSIES DAMAGED 
+ SEVEN AIRCRAFT ABORTED 


STRIKE COMPLETED, BUT WITH DIFFICULTY 


IRATE COMMANDERS AFTER STRIKE: "US OR THEM?" 


34 


able 7. Recent Pentagon EMI Studies. 


+ US, TRANSMISSION COMBINATIONS CAN 
- AFFECT AIRCRAFT FLIGHT CONTROL 
- TURN OFF FUEL SUPPLY 
= CAUSE UNCOMMANDED DIVE/TURN 
- BRING DOWN US. WARPLANES 


= SEVERE EMI EFFECTS IN STRIKE ON LIBYA 


= UH-40 BLACKHAWK HELICOPTER PROBLEMS 
= UNCOMMANDED TURNS. 
= FIVE EMI CRASHES SINCE 1982 
- $175 MILLION PROGRAM LAUNCHED TO SHIELD IT 


+ TMONTH PRELIMINARY AIR FORCE STUDY OF LIBYA ЕМІ 
- SEVERE EMI PROBLEM EXISTS 
- EMI SHIELDING IN HI-TECH WEAPONS OFTEN WAIVED 
= THOUSANDS OF CONFLICTS POSSIBLE 


+ MAJOR 3-YEAR, $35 MILLION, 66-MAN STUDY PERFORMED 


SELF-TARGETING ALL COMPONENTS ACTIVATED 


Variations of the Woodpecker transmitters, for example, and of ultra-wideband transmitters 
could be adapted for the purpose of creating such an EM signal density in the environment that a 
‘quantum potential would begin to form. 


Thus on а future battlefield, we may still get the shock of our lives when a great deal of our high- 
tech equipment — which is very good equipment — suddenly begins to malfunction and fail 
Systems such as surface-to-air misile systems, radar systems including AWACS. power 
generators, tank fire control systems, aircralt avionics and fire control systems, missile guidance 
and contol systems, and communications systems may fil us atthe most intense, part of the 
battle, when the need is the greatest, if a quantum potential forms on the battlefield ^ 


What I did not mention in my 1989 Sacramento paper is that the quantum potential can also be 
internally structured with a deterministic. enfelded EM content. The QP is also constructed of 
photon-structured gravitons, just as is the normal potential. The QP therefore has a Whittaker 
Bidirectional transverse wave substructure. Note particulary Ignatovich's mention of just such a 
structure in the potential for the Schroedinger equation (sce reference 16 above). Transmission 
ofthe graviton envelope i essentially а phase wave transmission and is instantaneous. We accent, 
that. when QP weapons are utilized and a deliberate Whittaker structure is introduced in it, very 
powerful effects can be generated that cannot be resisted or opposed by ordinary means. А QP, 
Tor example. can conceivably be tailored so that it nullifies or destroys only a single, particular 
type of weapon of system, or mix of them. It can be used to generate any desired effect in 
equipment or personnel ara distance 


In this manner, the biological eytopathogenic effects — cellular death and disease — can also be 


produced ar а distance and throughout a very wide area, without any apparent direct EM 
Transmission of them in the ordinary sense. (Of course а healing signal сап also be implanted in a 
ФР. as an antidote) It is conceivable that, using the Woodpecker transmitters. the Soviets may 


бе able to induce in à targeted population the eerie sition where, the more persons tul 
become infected with a parteular dase the more infectious the disease becomes Ру noneontart 
means, directly through specifically sinned bio-quantune potential inking that population, 

Further discussion of this quantum mechanical acion ta-ditance ЕМ biological warfare clc 
is beyond he scope of his paper. The eade i referred to cogent references onthe quantum. 

potential, on the Aharonov-Bohm effet" and оп the inconsistencies between quantum 

Mechanics nd general chai. FF The reader muy combine the information in hake 
tantum рохам а references with the information im this paper and draw his or her omm 

Conclusions; 


Detection of Scalar EM in Woodpecker Signals 


In August 1989, a close colleagucfinventor friend positively detected scalar EM radiation directly 
connected with several giant radial clouds in the у just off the Califia coast. Each of hese 
Clouds was "staid" against winds and did not move; other normal clouds in the sy movad 
Fight along in the winds owing inland Irom the ocean. Further. оп several occasions the sar. 
EM radiation was observed by my colleague to suddenly be cut af. and in each case dui 
associated radial cloud dissipated within seconds. Such giant patterned clouds, with radial choud 
Steamers radiating fom the center, have been widely observed across North America, connected 
ih Soviet weather engineering’ Speculation on this scalar beam weather engineering has 
been published in a national medium." Several types of radial clouds — the, single radial, бе 
connected twin, and multiple separate singles and twins — have been observed. 
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лагов Ground Plane Construction of Simple Radios 


Please realize that you don't have to follow this method af construction (usually called "Ugly Construction" by hams), but | 
- would advise you to make sure there is some equivalent of a copper ground plane in most of your radio projects... it helps 
| to shield the circuit from outside influence (particularly when connected to earth ground) and contributes to stabil. 


hope this has helped to give you a litle better idea of the methods | use! 
j-0 73 de Rick, КЕЗШ 
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Note that Whitaker's 1903 paper" predates the modern (Bohmis) hidden variable theory 
(HVT) of quantum mechanics. ^ Whitakers 1904 paper!” — producing EM forces from 
interfering scalar EM potentials, even at a distance — aho predates Aharonov and Bohn 
seminal 1959 paper ^ on the primacy of the EM potentials rather than the force fields, and their 
prediction of just such a Whitaker scalar interferometer eflc ín the total absence of the 
letromagntt force Feds 


Recently modem researchers, working on acoustic missiles and with the scalar acoustic wave 
squation, haye “rediscovered” Whitaker's 1903 inflded bidirectional planar waves inside the 
Sealar wave ^ however. apparently they have not yet realized the application of this to scalar 
ЕМ potentials, for use in their work on electromagnetic missiles. Thus it appears that our 
directed energy researchers are still not fll avare of the scalar extent of the Russian microwave 
directed energy techniques and capabilities. 


More on Kaznachevev and Priore 


In the US. neither the intelligence community nor the scientifie community at large seems to 
hive Become aware of Whitaker's infolded intermodulating pairs of bidirectional EM transverse 
Pene i а sinding potential wav. and of thet importance. Obviously our scents and 
dyes therfore have aot connected Whitaker structuring of he potential with Devyatkovs 
infomation content of the field, or with Kaznacheyevseytopahogeie eect — the induction of 
Gellar dca and disease eleewomagnetieally ata distanze. As lily covered in this paper, Ма 
‘Whitaker internalized EM energy mechanism fh the mechanism that has been used Py the 
Soviets in the micowave radiation of personnel in the US. Embassy in Moscow for over three 
decades, to generate hath problemas and diseases, Two U.S. Ambassadors were stichen wil 
айел сан and died. = A third Ambassador (Stoensel) sickened during his tenore and 
ven bled from the ears. Some years later, Stossel also died ofa катна а disease. 


While the U.S. offically held steadfast to its pronouncement that the microwave radiation was 
harmless and not the cause of the personnel sicknesses and health problems, the Moscow 
Embassy was declared a hazardous duy post and government personnel Were given а 20 percent 
differential in pay. Obviously the radiation was important to the Soviets, because they Ignored 
requests from several US. Presidents to stop the radiation. The Johns Hopkins study 
жау provides very strong correlation of the induction of health problems in Embassy 

personnel tothe presence of persisting (unbled) potentials rather than foreefields (bleeding olf 
potentials) ® Note that Kaznacheyev — the worlds greatest expert in the electromagnetic 
Induction of death and disease at а distance — now works with two secret Soyist agencies near 
Moscow which develop high-powered microwave directed energy weapons. The obvious 
conclusion is that the Soviets are also developing, or have already developed, a range of powerful 
Photograviational EM BW weapons of mind numbing power.“ 


Further, the U.S. has obviously not connected Whittaker’ fundamental work with Antoine 
Priores phase conjugating and mult-signal-infoiding RF/roating plasma device for puring cancer 
and leukemia with just such potential feds with infolded EM information content "This 
"means that US. analysts have not realized that phase conjugating a Kaznacheyev eytopathogenic 
signal pattern for a particular disease generates а specifie healing (Priore/Devyatkov) signal for 
that disease. Consequently Western scientists have not realized that this mechanism can quickly 

provide aspeclcantidtesignalforany biologically-induecddisease, either knownorunknown 
"Transtionol the antidote signal to microwaves, ete. then readily yields a specific and effective 


treatment signal. Tables 8 and 9 summarize the effective gravitobiological countermeasure to 
biological warfare. 
‘Table 8, Countering EM BW (Cytopathogenic Signal Available) 
+ DETERMINE INFOLDED EM BW SIGNAL STRUCTURE 
. TRANSLATE TO MICROWAVES: 
+ PHASE CONIUGATE TO PRODUCE EM ANTIDOTE STRUCTURE 


+ INFOLD EM PHASE CONJUGATE STRUCTURE INTO CARRIER. 
POTENTIAL, 


= IRRADIATE AFFECTED PERSON/POPULATION 
+ ACTIVATION/KINDLING OCCURS, REVERSING THE DISEASE. 


Table 9. Countering EM BW (Cytopathogenic Signal Unavailable) 


= TREAT AS IF FOR UNKNOWN DISEASE, 


* CONSTRUCT EM BW SIGNAL STRUCTURE FROM DISEASED. 
CELL CULTURES 


+ TRANSLATE SIGNAL COMPLEX TO MICROWAVES 


+ PHASE CONJUGATE SIGNAL COMPLEX TO PRODUCE 
ANTIDOTE STRUCTURE 


+ INFOLD EM PHASE CONJUGATE STRUCTURE INTO CARRIER 
POTENTIAL, 


IRRADIATE AFFECTED PERSON/POPULATION 
* ACTIVATION/KINDLING OCCURS, REVERSING THE DISEASE 


ical Warfare Implicatio 


To date, the U.S. has not realized the profound biological wartane (BW) implican of al bit 
The red BW implications (Table 10) are as follows: (Т) The Soviet Union has developed, tested 
and perfecied methods of inducing cellular changes, diseases, and death at a distance Бу means f 
зла electromagnetic signa. whose special structure В not discernible or detectable 
al ec) Te Svat nit pe ste. prea meod ga 
producing EM anaes fo counter disease in Sor of dew and unknown hob 
etre ep een ern ae wn muti eps cm 
59 ly win two hour or les fom the time personel fist are exposed or siart 10 
Xen (3) The Soviet Union therefore isthe only nation inthe ward that has à complete 


affective counter to biological warfare. (4) The Soviets now regard biological warfare — 
Particularly covert and deceptive BW — as а highly prefered option. because of the 
etensclessess of other nations against BW attack, and the strong ability of the Soviets to 
defend and negate such attacks in retaliation. (5) This BW preference has already existed in the 
‘Soviet Union for atleast two decades, based on the timing of the Kaznacheyev experiments, 
Devystkov work, and carly period of the demonstrated Priore effects in France. (6) As clearly 
demonstrated, for example, by the long U.S. inaction or ineffective action regarding the Soviet 
microwave radiation of our Moscow Embassy, the U.S. has a characteristic national style of ile 
ог no reaction to slowly increasing threats, and this is well-known to the Soviet (7) Given the first 
Six BW implications à is highly probable that the Soviets have already unleashed clandestine, 
'slowlyinereasing "iological warfare against he Wes, both with BW agents andlor ЕМ agents, or 
EM augmentation." 


Table 10, Biological Warfare Implications. 


+ THE SOVIETS HAVE DEVELOPED AND PERFECTED HIGHLY 
EFFECTIVE 


- EM BIOLOGICAL WARFARE 
-COUNTERS TO BIOLOGICAL WARFARE 
- — MASS DEATH RAY WEAPONS 


^ THE USSR IS THE ONLY NATION WITH A COMPLETE COUNTER 
ТО BIOLOGICAL WARFARE, 


+ BW AND EM BW (COVERT AND OVERT) ARE PREFERRED 
OPTIONS FOR THE SOVIET UNION 


- MUTUAL ASSURED DESTRUCTION IS TOTALLY 
DESTABILIZED FOR SUFFICIENTLY COVERT SOVIET BW 
STRIKES. 


- SITUATION Hi ED FOR AT LEAST TWO DECADES 


- US. NATIONAL CHARACTERISTIC: NO REACTION TO 
OWLY INCREASING THREAT 


s EXIS 


Work of Beck. Hunt, and Lisitsvn 


We mention one indicator of Soviet EM BW capability designed into the Woodpecker weapon 
system Using this design capability. entire distant populations can be biologically attacked by the 
Woodpeckers. based on other known capabilites that have been observed in the Woodpecker 
signals. 


Some years ago, Dr. Robert Beck observed transmitted signals on some 15 or more 
Simuitaneanly Woodpecker channels where their ELF (e.g, 10 Hz) pulse repetition rates were 
precisely phasclocked together." Further, ELF waves in the viginity of 10 Hz have been shown 
1o be capable of entraining the normal brainwaves of humans: Normally а healthy person's 


brainwaves would appear to be comfortably entrained to the 783 Hz main Schumann resonance 
ofthe ears magnetic field. This means thal, under those conditions, the common 10 Hz pulse 
repetition rate of the Woodpecker is capable of entraining the brainvaves ofa percentage of the 
population in а distant targeted area. (To entrain a greater percentage, the transmitter power 
‘would simply be increased). 


Each entrained distant brain has 15 or more “signal channels for Whittaker infolding”, and for 
induction of cellular diseases and death, behavior changes, etc. а la Kaznacheyey and a là 
Devyatkov. Further, the Soviets have the proper phasing in the entrained brains: by phasing 
input conglomerates of signals and infolding them a la Whitaker, they are properly aligning 
those infoded signals Tor in-phase delivery to the distant entrained brain. Figure 16 shows ds 


WOODPECKER SIGNALS 
MICROWAVE RADIATION OF US. EMBASSY 


Forexmals) ^N т, Sous 


«^ MANIPULATION OF (Ex: tioa) 


Figure 16. Strategic EM BW implications of world-wide targeting transmitters such as the 
‘Soviet Woodpeckers. 


In epochal work, Dr. Valerie Hunt has already shown that human brain waves contain hidden 
order. In her seminal experiments, fint each of several detected ELF frequency bands of human 
brainwaves was split into two replicas, and one of the replicas was delayed for. say, 6 milliseconds. 
In cach frequency channel, the delayed and nondelayed signals are then beat together and 
recorded оп ап oscillograph. Under these conditions a starling pattern of chaotic attracted 
appears in the recorded oscillograph traces. This shows clearly that hidden deterministic 
substructures of hidden EM order ext concealed inside human branwaves. Since Dr. Hunt has 
deliberately selected multiple frequency bands, this implies that this hidden order probably 
represents deteministically created and inflded multiple EM bidirectional waves (channels) is 
‘Whittaker potentials. This is very strong evidence thar the human brain utilizes Whitaker 
potentials and Whinaker-infolding in is internal communications — directly correlating with the 
‘Soviet approach by Kaznacheyer, Devyatko, and Lisitsyn. 


In the latter 1960s SK Lisitsyn'" pointed out that the Soviets had broken the "genetic code” of 
the human brain. (See Table ЇЇ). у reported that, in some 23 frequency channels in al, 11 
were independent. This implies that а minimum of 11 independent imolded Whittaker 
Bidirectional EM wave bands are required for the mind's control of all he functions of he body. 
both mental and physical This leads further EM BW importance to Becks observation of 
тшде Woodpecker channels — more than the "Lists minimum required if iniolded in а 
Whitaker potential wave and used 10 produce almast any kind of ment or physical effect in 
distant targeted populations. 


Table 11. Listsyns Report 


+ THEORY DEVELOPED AND FITTED 
+ HYSTERESIS MEMORY LOOP 


+ CONTROLLED INDUCTION IN MIND 
- IMAGES 
- — SENSATIONS 
- — PREDETERMINED EMERGENCE. 


+ 23 EEG BANDS 
- Орто 8.1x10"HZ, 
— 11 INDEPENDENT CHANNELS 


+ HUMAN BRAIN CODE BROKEN (DECYPHERED) 


1f a distant brain is entrained by the Woodpecker, all 15 or so phaselocked Woodpecker 
channels, when infolded, would also be phasclocked into that brain, or posible Kaznacheyev 
disease induction or Devyatkov induction of behavior and cellular changes ete. is also possible 
to produce direct images, emotions thoughts, and memories in distant brains and personalities, via 
"he Whitaker-sructred potentials. This was long ago hinted at by Soviet researchers in their 
heavily censored publications on "biological radio. 


Explanation of EM Biological Trigger Windows 


А stughtforward explanation now is possible for the strange phenomenon of many biological- 
«йеп EM "riggers" Being (1) very, very weak and (2) having a narrow window of EM amplitude 
‘of power. Below a minimum EM power level, the effect does not occur; and above a maximum, 
EM power level that is only slightly higher, the biological effect also does not occur. Only within 
the narrow power window ithe effect induced by the EM trigger signal. 


"This window effect can be readily understood when one realizes that by “weak envelope 
magnitude, or power.” one is actualy expressing and dealing with a function of the integrated 
(summed) power ofthe total number of folded Whitaker bidirectional planar waver, both 
coherent and incoherent, contained in the structuring ofan artificial potential. We further are 

comparing the degree of coherence of that potential’ substructure o its degree of incoherence. 


However, now we must use a quite different comparison and analysis process from that of 
ordinary analog signal theory. BY analogy, this dependence upon the number of infolded signals 
Is comparable to а digital process, such as that of the dot resolution of a printed picture. Abo, it 
Js an imperfect process. We are speaking of a case where cach thing (dot is а Ше bit fizzy, not 
completely razor-sharp. Our problem is that now (1) we must have sufficient dot density (ol our 
ferry dots) to have a clearly recognizable image, yet (2) we must not have so great a density (of 
ош fuzzy dots) that the image is smeared out and obscured in a sca of common gray or black 
fuzziness. Table 12 summarizes the eflect. 


Table 12. Why EM Trigger Windows? 


= WELL-KNOWN WINDOW EFFECT 
- WEAKEM TRIGGER SIGNALS 

MINIMUM SIGNAL STRENGTH THRESHOLD 

- SLIGHT INCREASE OKAY (GIVES WINDOW) 


LITTLE MORE INCREASE EXCEEDS MAXIMUM. 
THRESHOLD 


CHAOS (HIDDEN ORDER INSIDE DISORDER) 
- QUANTUM CHANGE (PHOTON) IS FUZZY 
- DIGITAL RESOLUTION OF FUZZY DOTS 


+ REFER TO LOGISTICS EQUATION (CHAOS) 


So unless а certain number of coherent EM transverse waves (fuzzy dots) are inflded (printed), 
the pattern (image) to be engendered in the target is sufiienly incomplete that it cannot 
sufficiently "charge" and structure the dynamically fd potentials of the cell. That is, the ratio of1 
the amount of internally infolded signal (i.e. of the dots to the amount of noise already in the 
infolded potential structure — the signal-to-noise ratio, or the contrast must be suffictent to 
produce а stabilized signal (resolved image) within the potentias substructure, over and above the 
noise that already exists therein., Otherwise there is insufficient resolution.” In tum, this accounts 
for the minimum value of the EM threshold for induction of a particular biological effect it is the 
threshold where the activation signal complex becomes recognizable or detectable by the 
biosystems internal Whittaker -channel detectors. At the minimum threshold, there are tough 
dots (infolded coherent biphotons) to discriminate coherently-struetured gravitons. 


Also, corresponding to each dot being болу. each infolded EM wave is actually imperfect. It 
itself possesses noise distortion (fuzziness, or some lack of resolution) of its own. Remember, 
both the photon and the graviton are staristieal entities: they are not at all "bückike" panicles. 
"Therefore. not only does one infold a "pare EM activation Sigal" on cach wave, but one dso 
infolds some inadvertent "EM distortion” (fuzziness) as well 


As integration occurs and more activation signal is collected, additional noise (fuzzines, 
smearing) is also infolded inside the potentias structure. As collection continues to increase, the 
resolution of the signal is gradually deteriorated. When deterioration is sufficient, resolution of 
"he image (pattern) by the biological system's detectors is по longer possible. This accounts for а 
maximum threshold at which the coherence of the signal has been Iost 


“Thusthis accounts for the maximum value of the EM threshold for induction of a particular 
biological effect. Above the maximum threshold. intemal signal resolution is Tost. Additional 
power may produce gross energy effects (heating, chemical changes, mechanical damage), but 
MA not produce precisely controlled changes via the mechanism of redirecting the body s own 
Internal Control mechanisms. 


When the signal is within the window. the signal-to-noise ratio (and the resolution) is 
discriminated to produce а stabilized paierfsignal (image). and so this signal complex wil 
ciate and charge the system until the biological effect macroscopically emerges. That, within 
the window the signal resolution is sufficient to produce the information content ofthe field that 
generates and activates the biological effec, using the bodys own internal contol system. 
Depending upon the particular physical/chemical/biological effet engendered. the biological 
response may be (1) immediate, (2) afier à short "charge-up" time delay, (3) after à more 
extended "charge-up” delay, or (4) after а substantially extended “charge-up delay that may be 


many years. 


We now are equipped to understand the "window of magnitude” that most often exists in the 
weak EM induction of biological effets in living systems. Only at or above the minimum 
threshold does sufficient resolution of the pattern signal for biological activation occur. Above 
the maximum threshold, the infolded pattern or “image” is по longer discriminated. 


Theamplitude of the weak signal potential our normal instruments are measuring is in general a 
function of the summation of the simultaneous amplitudes of the infolded and hidden Whitaker 
EM waves inside that potential. Further, most of our instruments have nowhere near the 
response needed to accurately measure individual components of such an ultra-wideband series 
Of frequency signals as evidenced by Lisitsyn. Therefore, in most experimental work in the 
literature, our instruments have grossly integrated the signal complexes over а relatively long 
time. That is, ou instruments have almost never yielded anything of the structure we were пупа: 
im measure. Presently most of this is hidden in what we simply see as very fine noise i our 
insramens, if we se it at all Roughly, then the measured amplitude of the potential we see is a 
(nonlinear) function of the number of infoided Whitaker EM waves, to the fist order. The 
minimum number of infolded EM signals required for image resolution, together with the 

maximum numberofinfolded EM signals that must not be exceeded fimage resolution is поно 
ъе lost, ше the rwo primary factors involved in whether activation occurs or not. They create the 
minimum and maximum signal thresholds for inducing the biological effect 


Relation to Chaos Theory 


Most of this can be much more precisely stated in tems of chaos theory, but that is beyond the 
‘Scope of this paper. However, for an indication, see Figure 17, which is a standard portrayal of 
the chaos inherent in the logistic equation. We can readily understand the minimum and 
‘maximum biological tigger thresholds fom this figure. As can be seen, as the R value increases 
toward 1, there is no discernible pattern or “image” (signal). Тїш is there is insufficient 
resolution to detect the true signal order. At a threshold just past R1, resolution rapidly 
improves so that a true, discernible analog pattern or signal (line) exists. Just before reaching 
RS the “fuzziness” spurts up again, until bifurcation occurs. Now there аге two values, or ao 
discernible analog signals. опе of them nearly the mirror image of the other. AL about R3. 5. 
fuzziness starts to increase again, this time due to another bifurcation. Thereafter bifurcation 
Increases зо dramatically that, between about 35 to 4, rapid loss of any recognizable analog 
pattern or signal occurs. From Re on, the system is totally chaotc. and absolutely no 
cognizable "image (signal) occurs. 


[RECURSIVE NONLINEAR SYSTEM WITHOUT MEMORY 
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Figure 17. Chaos: The collected emergence of large-scale order from disorder. The apparent 
‘disorder actually contain hidden order, 


The human biological EM system works this way. As can be seen, for activation/kindling there is a 

‘window with minimum and maximum values. Only in this window is there a discernible image 
(signal. "Normal detectors tend to determine only the analog (envelope) value, not the 
individual structure showing the window where the coherent signal is reasonably resolved. 


Experimentally, the situation is further compounded by the fact that the instrument itself abo 
exhibits chaos effects such as the window of the logistics equation. 


More On Internalized Energy 


Again, it should be strongly accented that the pue “living EM energy" of biological systems is 
internalized. infolded EM energy. И is the infolded and hidden EM energy of the organized 
bidirectional EM wave systems inside the Whittaker potential. 1t is phoron-structured gavin 
energy. This is not the exteralized EM energy ofthe EM wave envelope, with which Western 
science is presently so preoccupied. This energy does not appear in the electrical engineering or 

electrical physics textbooks. Nonetheless. our health and our very lives depend upon it 


Plants, animals, the earth, the oceans, the rivers, the atmosphere, and the clean environment are 
continually activated and filed with this intemalied, infolded ЕМ energy. In its radiation, the 
Sun pours fomh enormous amounts of И (Figure 18), which we never measure with our 
instruments. The earth, sun. and moon particularly — and the other planets to a lesser extent < 
Form a giant, Whitaker-communicating system that provides the very lifestream that sustains us 


SCALAR ED 
FEEDBACK Л 


5ш, and Moon a 


Whittaker-coupled. 


Mechanisms For Evolution. Gaia. and Morphogenetic Field 


For all the creatures and species on earth, the Whitaker structured potential mechanism 
providestheprecisephysicalmechanismsforevolutionandfor Sheldrake smorphogenetiefild 
Every creature continually Contributes structures into the quantum potential for ts own species, 
and the quantum potential forevery species is partof the overall planetary quantum potential for 
alts ving things 


Each species has is own quantum potential, to which every action, movement, thought, or 

incident at. by. and to its members contributes а minute amount of substructuring. Thus very 

‘ery slowly the species blo-quantum-potential adapts fom the combined experiences of all is 
members. andthespeciesleams Suddenwholesalechanges,ofcourse.canextinguishaspecies 

before this mechanism has time to adapt. But if the species has tme, it will adapt to even harsh 

changes inflicted by its environment, and it will change and survive. The species io-quantun- 

potential provides the exact mechanism for the species 10 change, adapt, and evolve to survive the 
‘slowly changingadversitesofitseavizonment 


ї should specifically be noted that potentials organize into entire hierarchies of organization. 
‘Thats, a potential is normally a conglomerate composed of many smaller potentials. each of 
unique Whittaker structure. The stress of a potential is rather analogous tothe pressure ina 
mixtureof gases; the overall pressure of the gaseous mixture is composed ofpartial pressures of 
the various gaseous components. Each gaseous component has its own individual contribution to 


the overall pressure of the entire gaseous mix. 


as 


In the case ofthe potential, the overall Whitaker structure ofa particular potential is comprised 
ofthe overall Whitaker structures of its component potentials. 


“The point is, a quantum potential of one entity is composed ofthe partial quantum potentials of 
its component entities. 


Note that each living cell of a biological organism is itself a complete biological organism. Each j 
cell has its own individual bio-quantum-potential. Insofar as that cell is concerned, its "specie" 

bio-quantum potential (BQP) is the body bio-quantum-potential of the whole animal of which 

the celis apart. (Even organs ofan animal have their own biopotentials, as does every physical 

structure and division of everything in the universe. And everything intacommunicates anl 

intercommunicates via hidden EM energy.) 


Successively deeper Whittaker potentials are nested inside the bio-quantum-potential for he 
cell, опе for each next smaller level of interior structure. The end result i hat this cellular. 
hierarchical structure continues directly down into and onto the nucleus of cach atom composing 
that structure. This is the manner in which the life ofa living system is attached 10, and activates, 
Mepliysieal mater ofits bod. We have thus specified precisely what the living spirit ofa body is. 


Communication between all living levels continually occurs via the mechanisms contained in the 
two Whittaker papers (W-1903: infolding external EM at one level into internal EM at the new 
Tower level; and W-1904: outfolding EM at one internal level to the next outer extemalizad 
leve). Thus in а true sense, all Ше on the planet is completely intercommunicanive anl 
intracommunicative. Literally, theplanetis a living being, and a special kind of Gaia exists. 


Panicularly strong Whittaker-structuring communication occurs between an individual member 
ofa species and its species hio-quantum potential at fertilizationlconception and at death. Thus 
и cell division (formation of a new cell). mitogenetic radiation is more strongly emitted, showing 
"hat increased communication has occurred in a (relatively) impulsive manner. The recorded 
experience of the body is communicated to the new cell at this time. At the death of the cell 
again mitogenetie radiation is more strongly emitted, showing that again impushe 
communication has occurred. The recorded experience ofthe cell — particularly is most recent 
experiences — are impulsively transmitted at thls time, from the oufolding Whitaker structures 
ofits bio-poiential. 


Similarly, at the fertilization of an egg and the conception of an animal, biocommunication is 
impulsively exchanged between the newly conceived entity, the body of its mother, and the 
species bio-quantam-potentiat. At the death of the individual animal, a relatively impulsive 

‘communication again occurs between the cells of the dying body. the dying organism, and he 
animal's species bio-quantum- potential 


“Thus it cam be seen that the adaptation or evolution of а species is subject to both slow 
communication components and various impulsive communication components. The 
‘development of the bodily form of the members of a species this can undergo jumps from greater 
impulsive discharges” rather than just slow gradual change. That is, obviously a reptile species 
could not gradually develop a wing by small degrees. Instead, to develop a wing. the wing must 
appear at once. This can occur under heavy, sustained pressure on the species, stimulating ul 
bullding a specifie phase conjugate portion of the bio-quantum-potential (BQP) of the species 
Inthe ghost forms existing in the vacuum potential, the form for that wing definitely exists, at 
does the ghost form for anything clse that can be imagined, Intercommunication between the 
"atomic nuclei of the living organism and the vacuum potential continually and strongly occurs 
there is a violent fux exchange at all times between these nuclei and the vacuum. 
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FREE-ENERGY: 
NIKOLA TESLA SECRETS FOR EVERYBODY 


by Vladimir Utkin u.v@bk.ru 


FIRST SECRET 
All of Tesla's secrets are based оп 


ELECTROMAGNETIC FEEDBACK 


EXPLANATION: An ordinary energy system comprises a generator and motor (common view), and can be 
completed with an electric current feedback as shown here in electrical circuit (a) 


NO FREE-ENERGY FREE ENERGY IS POSSIBLE 
Motor Generator Motor Generator 

(а) (b) 
Electrical feedback ElectroMagnetic field feedback 


їп case (a), the system once started, will slow down and stop because of friction, resistance and so on. Nikola 
Tesla arranged a feedback loop for the electromagnetic field: case (b), and he said: 


ELECTROMAGNETIC FIELD FEEDBACK DESTROYS THE INTERACTION SYMMETRY 
‘This means that an action no longer has an equal and opposite reaction 


їп case (b), once started, the system will accelerate in spite of friction, resistance and so on (provided that the 
phase of the electromagnetic feedback is positive and is sufficiently large). In order for an electromagnetic field to 
exist in a motor, there must be some energy input, and Tesla said: 


ENERGY GENERATION BY IT'S OWN APPLICATION 


QUESTION: How can you produce positive electromagnetic field feedback? 


AN ANSWER: The simplest and well-known example is Michael Faraday's unipolar motor, as modified by 
Nikola Tesla: 


The external experiences being impulsively communicated back to the atomic nuclei from the 
species and its members thus continually diffuses on out into the surrounding vacuum potential. 
“The surrounding vacuum potentials Whitaker structuring is continually activated by the 
Whiwakerstructuing of the overall bio-potential of the individual animal. Thus we have 
qc the specific mechanism for, and theform of, the long-sought "aura" ofthe living animal or 
person. That auta is quite real, and it does exist Further. knowing what it is. we can mow develop 
"nsruments to detect and record it including systems to analyze йз contents. Let it be strongly 
pointed out here thar we are taking physics, no mysticism. 


On the other band, we are most certainly not talking the present rank scientific materialism. То 
State it in more theological terms, тал is truly made in the image ofhis creator. And he image of 
the creator is the quantum potential ofthe vacuum. Further, Man — as is every other living thing 
created by the Creator — is always and forever in direc but hidden communication with the 
image of his Creator. It is that image mechanism and its adaptive intervention that is the cause of 
all evolution. The Creator indeed made man — and everything else — out of the dust of the 
earth. And indeed he activated his creation with the "breath of lile” The newphysies does hot 
dispose of God; to the contrary, i marvelous and nondogmatically — and scientically — reveals 
his ubiquitous presence and his ubiquitous hidden intervention. 


ї so doing, the new physics also does away with the present scientific nonsense of dogmatic 
scientific materialism. We are not robots and machines; we are living souls. Our minds and our 
beings are not captured in the puny electrical discharges of our brains and nervous system, but in 
marvelous structures pervading the entire universe, everywhere, everywhen, in the internal 
‘Whitaker structure of every point in spacetime. Each has а spirit (that which motivates matter) 
and that spirit а form in the Whitaker structures of all the potentials of the universe. Further. 
the spirit i eternal, Destruction of the physical body does not alter the fact that the individual 
spiritual form and is every deed, thought, feeling, and experience exists for all eternity, in every 
part ofthe universe, directly in the form and image-potential of God. We indeed are eternal, and 
‘ur ue self is noamaterial and immortal. The shabby treatment of our present scientific 
Опһодоху in attempting to deny us our spiritual heritage is refuted, and this refutation is 
Scientifically testable. We challenge the present dogmatism to practice scientific method andput it 
Jo legitimate experimental est Spend some money and some time, and do it right The necessary 
instruments can be developed. The necessary tests can be performed. The necessary results can 
be shown. And, given those results, the present materialism must be cast aside as an infantile 
derangement. It is long past the time when science should put анау such juvenile things, and get 
fon with a more mature, adult world. 1ГИ does this, then science can contribute to the salvation of 
MAN. Ifi docs not do it it will continue to contribute to the destruction of Man. 


We show now the causative mechanism for adaptive evolution. 


In ihe gravitons composing the vacuum potential, one photonic clement is “time forward" and 
опе is merced, These are phase conjugates. Thus. any pattern consistently happening o 
the species diffuses into the vacuum potential, where its opposiive or "negate Feedback” 
‘component is automatically selected/ereated by phase conjugation, 


‘The bottom line is this: the external factors causing stress on а species automatically (but slowly) 
generate atime-reversed response in the activation of the vacuum potential. That is, he species 
лей хйшүе generates an activated phase conjugate response-charge, effectively charging up 

integrating) the very ghostformonformsinthe virtual state ofthe vacuum thar would fulfil that 
need. 


As is wellknown in physics, а virtual entity can become real and observable if energy is added to 
i Thus the species-need is steadily causing just such addition of energy” 1o the Virtual state 
‘host formthat answers that need. When sufficient energy has been udded (when it hs been 


sufciendy charged/activated) the ghost form stats emerging into the observable state, in the 
conceptions (via impulsive discharge) taking place in the species. Then species members start 
Being orn with that evolutionary change already uly established. 


“This is the specifie mechanism for evolution of the species. В explains not only slow adaptation, 
but also impulsive adaptation. It explains why evolutiom/adaptation occurs in jumps rather than 
in continuous changes And it also explains why, in desperate circumstances when sufficient time 
Sls available, rather drastie jumps can occur. 


In addition to the 'exemalized energy balance" of nature, there is a heretofore unsuspected (by 
Western reductionists) нетш energy balance of nature. This internal energy balance is of vital 
importance when we consider how the planet is being polluted. ‘The most deadly pollution of this 
planet is the steady and increasing pollution of the internal "rivers of Ме” inside the biological 
Potentials of the planet and all its living systems. That is, we are steadily polluting the very 
Intercommunication and intrscommunication fields that sustain Ше as we know it. In short, we 
are slowly killing the living mechanism in and on this biosphere. We are slowly sickening unto 
death, and по one even knows it 


Environmental and ecological issues cannot be adequately discussed and completely dealt with 
until our science develops a sufficient knowledge of internalized EM energy, its exchanges within 
the environment. and the overall internalized energy balance of nature and of our biosphere 


The importance of electronic smog — of the vast and increasing multitude of individual signals 
that now fil our environment — cannot be overemphasized, nor сал it future impact. This smog 
is slowly producing an artificial quantum potential on earth; one that has а most deadly and lethal 
"jamming noise” structure, and steadily contaminating the natural quantum potentials and bio- 
quantum potentials that are our heritage. This pollution even includes the internal pollution of 
the t-system: the coupled Sun, Earth, and Moon. We are slowly poisoning the life mechanisms 
in this entire region of the solar system, As we chargeup the Earth's potential, that charge is 
diffused to both Sun and Moon through the hidden internal communicative bidirectional EM 
Whittaker structures. We are not only slowly extinguishing ourselves, but also the Trad system. 


In biological systems the presence and effects of the increasing jamming of our living energy 
flows will be evidenced by anomalous effectis, often by very slow effects for which we do not 
recognize a causal connection. Long-range detrimental effects from this smog are occurring now; 
such as extremely slow jamming of our immune systems, leading to à rise in arthritic diseases, 
immuno-suppressise opportunistic infections, etc. Also, such diseases as influenzas will slowly 
seem to become harsher and harsher. Indeed, new strains will appear. and they will be much 
harsher and more resistant to medical treatment. Continually stimulated, the immune system 
slowly begins to improperly react in and upon ihe body. and so the auto-immune reactions 
increase slowly. year by year. Leukemia — cancer (control disorder) of the blood — is 
increasing, as are other cancers. The sperm count of young American males has already 
decreased by up to 50 percent. 


The real problem behind the puzzling and anomalous effects of video screen emissions that 
computer operators are exposed to is the fact that each electron striking the sereen comes to an. 
extremely abrupt halt creating а very sharp individual EM potential gradient signal change, wit 
‘ery high frequency components. Added to the other frequency components in the tube — such 
as due to scanning of the beam, internal circuit operations, magnetic focusing. ete. — this means 
that the electrostatic potential emamuüng from the face of the tube is filled with a conditioned 


Whitaker structure from all the electronic hash inside the computer, tube, and screen. This 
structure has а very harsh micro-mierostructure of hidden sharp signals from the rather 
Instantaneous stoppages of electrons on the screen. This is а "Whitaker hash”, and its effects 
continually diffuse ino the vision center, brain, and nervous system ofthe operator. The light 
fra the tube is conditioned with this Whittaker structure, and when absorbed by the retinas of 
the eyes it imparts and diffuses that hidden structure directly onto the nervous system and the 
Surface ofthe brain. By diffusive activation (charging). this gradually spreads into the other pars 
Of the body, particularly in and through the master cellular control system, and partially charges 
their potentials with the hash. After hours of exposure. kindling of the Whitaker structure in 
"be physical system is sufficient to be expressed as physical changes such as headaches, vision 
effets, dizziness, etc. Very subtle blood tests should also reveal blood changes, particularly 
"Spica of weak auto-immune reactions, or typical of weak stimulation of the immune system 
‘The more subtle parts of the master contol system are affected as well. With repeated and daily 
exposures, the “hash activation” partial charge is sustained in the body, continually interfering 
With precise control mechanisms. Thus an increased incidence of fetus defects, responsive 
abortions by the body. and birth defects in infants of exposed pregnant women has a causative 
tasis, 


In a radar system, there is "splatter" and noise fom all the various circuits, the transmitter, and 
reflections in the area. Harmonics, reflections from surrounding plates, panels and objects, and 
the continual interference of al these signals. form a Whittaker potential with a sharpened and 
dynamic "as fort internal structure.. This hash continually fuss into radar operators and 
maintenance personnel exposed to it. Diffusion of the jamming "hash leads to slow, harmful 
"айак їп the master cellular control systems of the exposed personnel. Defective sperm cells 
ейгш! A higher incidence ofeancer and leukemia results in operators extensively exposed to 
Suc "non-ionizing radiation intheireveryduy duties. 


Powerlines act as antennas, continually picking up and re-radiating all the electronic signals that 
impinge upon it, no matter how weak. Myriads of television, radio, power machinery. and other 
electricallelectronic signals are involved. Further, the power flowing through the line caries all 
the electronicsmog fom any place along it to all the others (time-reversed components of the 
infolded Whitaker structure considered) So И is а vast gatherer of electronic smog, which is 
infolded inside Ив potential and re-radiated everywhere along is length. With the enis crossing 
of numerous new lines every year, and the drastic increase in communications signals, electronics 
Signals, and electrical signals, we are slowly poisoning our entire Mospheric living internal river of 
lite. We are steadily contaminating andpoisoning the entire planetarypotentiat, and each and every 
yearwearedramaticallyinereasingihisdeadtyeffeet 


In the modem home and office, we are particularly blessed" with these interactions. Numerous 
electrical and electronic gadgets whir and operate and create EM fields and weak EM radiation 
Signals. The electrical powerline brings 10 our home all the internal patterns that have been 
impressedtrom afar: literally it brings us weak electronic hash fom the entire carth. The light 
from our electric lights and lamps carries this hash directly into our retinas, brains, and nervous 
systems. The Whittaker structures are modulated into the sound from our radios and stereos, 
entering our ears and auditory systems, on into our nervous systems and brains, Watching 
television, the light fom the tube contains all this hash and ako the internal hash of ils own 
Circuits tbe, and its sereen hash. Continual weak EM hash continually impinges оп our skin by 
radiation from light sockets, appliances, and fixtures. Не sleep under an electric blanket, we 
sleep directly in an alternating magnetic field that penetrates even down o the nuclei of the 
stoms. of our body, directly inputting the hash into our body's biopotentials. Even when turned 
ой, the fixtures and appliances in our home continue to emit Whittaker standing potential waves, 
exposing usto wcakbutcontinual hash. Thus the sameecllular changes ete. thatoccurinvideo 
sereen operators and radar operators begin to gradually occur im our bodies, fom the EM. 
pollution of our environment. Usually. however, we get a smaller "dosage rate” than the sereen 


‘operator ог radar operator, and so the changes occur more gradually. Our unhealthy EM hash 
environment is already inducing leukemia and cancer, and immune system defects and diseases, 
gradually over a period of years. 


"Hot spots” will obviously occur, where the dosage rate is increased because of particular 
reflections, reinforcements, interferences, etc. Such cancer and leukemia hotspots do indeed 
‘exist without any presently known explanation. 


In the "normal" weak EM noise envionment that used to exist on earth, the minimum threshold 
effect provided security against the normal weaker background, The maximum threshold eflect 
provided security against sudden larger "EM jamming” occurrences. In today's EM noise 
Environment. both of these protection thresholds аге becoming inadequate. 


How the Drug Culture Was Really Created 


Much of our present younger generation is electronically “plugged in.” to put it mildly. Heavy 
rock concerts at great volume blast into their listening audiences not only the rock music but aso 
the EM hash from ай the effects previously listed. They also blast a certain type of philosophy. of 
frenzied sex, violence, contempt for society, and rebelliousness. The guitar has been lowered 
ошо the players body so that its neck becomes а giant phallus. Frenzied movements of the 
player demonstrate very full preoccupation with sexual sümulation and orgasm. The impact of 

‘hese giant emotional mass experiences of the audiences is reminiscent of Ihe huge Nazi rallies 
that Hier used to so effectively condition a generation of Germans, and use them, once 
Conditioned. 10 launch an attack on the civilized world that resulted in the deaths of over 
100000000 people. Certainly orthodox psychologists and psychiatrists have already addressed 
the parallel of the rock concert o the orthodox understanding of mass conditioning. We wil 

shortly address an unorthodox element of which the present scientists are unaware. 


In addition to their mesmerized attendance of rock concerts, often youths continue their hemy 
listening schedule at high volume from their own stereos and transistor radios, often wih 
earphones which can sustain the loud volume in their cars. In their automobiles. the youth oil 
today has installed huge speaker with powerful 


Exposure to the synthesis philosophy expounded by modern rock music and rock musicians, 


But there is another, highly effective, subliminal conditioning effect that goes completely 
unrecognized. The information content of the rock musie (and. as anyone knows who translated 
it, much of И has "message of violence and contempt for the female and for society) is also 
modulated into the intemal Whittaker structures of the hash, This "wired-in generation” thus i 
continually conditioning sey а new and unique process. J is directly conditioning the memory 
personaly, and deep unconscious mind by charging and activating he bopotential on the atomie 
tute directly 


“There already exist forces hostile to the structure of Western society that secretly know the 
semblance of this, and know that the present electronic conditioning of the youth of our society 
‘San undermine all йз values. There is thus а hidden threat to our youth and to our society. Both 
are already being manipulated, and almost ao one in orthodoxy seems to suspect it Certainly the 
mass news media do not take up the cudgel: they are far too busy making money from the very 
advenisements that continue to plant the seeds for continually conditioning the children for each 
Forthcoming new generation. 


We have a drug problem, and we shall continue to have one, no matter what “swat teams” and 
"speci operations forces” we muster against the drug barons. Much ofthe youth ofthe present 
generation has a diferent culture, and a different cubural background, and a different апше 
Toward drugs, sex, and violence than anything he older generations bows or сап relate to. Rape 
violence in our cites, contempt for society expressed as vicious attacks on old people and 
helpless persons, increased child molestation, and expression of sex-in-volence such as "wing 
are the end results of this continual conditioning. We are speaking of a matter of degree; as the 
degree of heavy intemalzed conditioning increases, the degree of criminal expression of this 
inser content increases. Just as the great psychologist Jung observed in his patients the 
increasing dark content of the unconscious mind being conditioned into Germans by Nazism, and 
predicted a direct and violent overt expresion of it (in the Second World War), зо one sees today 
Am increasingly violent and crime-ridden future for the cities of America, from the steady 
manipulative internalized EM conditioning of our youth. 


Ви, the reader may ask, is ай this really true? Can one explain how and why we acquired the 
drug problem in the frst place? The answer to both questions is yes. 


“Thereal cause of the present drug problem in America is never mentioned or addressed. I is not 
present in the learned but biased studies of our great think tanks. It is not known or realized by 
‘ur drug enforcement officials. Neither the Congress nor the Executive Branch is prepared io 
‘eal with it. (In Tact, because of the financial implications, they would most probably hamstring 
amy effort at exposing it and dealing with it directly, just as they hamstring efons to declare 
alcohol and tobacco addictive drugs) 


The real genesis of the drugproblem in America is the pain relever and pill advertisements on 
television particularly, and 1o some exten, those оп radio and in motion pictures, 


‘Think of i this way: In the 1950s and 605 America became "clevisionzed" Most households — 
езеп those of the poor — obtained television sets. The reason was for entertainment, and the 
intended enrichment of our lives. Ta fac we got that aspect of television, and we also got 
something far more pervasive and far deadly. We had taken a viper to our bosom, so to speak. 


Amcricanswere enraptured with television, to put it mildly. The television set became the center 
of entertinmentand the center of attention in massive numbers of households. Millions of litle 
babies, with their litle formative minds absolutely pliant and absorptive, watched thousands of 
hours of television — including thousands of hours of television pill commercials and pain 
reliever commercials. Always depicted were situations where life's problems have a chemical 
Solution Has mama had a tying day. dropped the iron, and dropped and broken the dish of 

food? Pop а pill, а soother of the nerves. Got a headache from tension or sinus? Pop a pain 
reliever Pop ail, babs! Life's problems are solved witha chemical solui? That was the 
unceasing message that was pounded into all those litle absorbing, non-censring, non- 
evaluating minds: Already in a passive state and highly suggestible, these isle minds absorbed the 
message nto their deepest unconscious, repeatedly. continually. аз the norm for society and the 


red, ideal behavior. 


The pil merchants. in their ubiquitous greed, really did a number on our children. They 
conditioned an entire generation — and continue to condition each new one — that chemicals 
are the solutions ole sproblens. 


Its bad enough conditioning if one just considers the classical conditioning mechanism in the 
passive state, a la Hitler. But when one also considers the internalized conditioning ofthe 
{nfolded Whitaker structuring, these kids got the whole enchilada, 


And this was further supported by the children observing adults — often their own parents — 
‘with a dependency on pain relievers. alcohol, nicotine, and aspirin and pain relievers. The 
medical profession has long since been powerfully conditioned and subverted by the large drug 
companies that allopathic medicine, with an occasional surgery, is the primary constitution of the 
practice of medicine. Anything electrical, of course, is automatically labeled а fraud, and persons 
tempting to investigate the possibility of electromagnetic healing are severely chastised, just as 
are naturopaths, chiropractors, holistic practitioners, ete. Indeed, the EKG and the EEG were 
once labeled as ira, and their pracicioners as charlatans. So also was physical therapy, and 15 
practicioners were hounded and prosecuted. Allopathic medicine is a monopoly and an 
Oligarchy: t has subverted the state and uses the power of the state to enforce its own dogma. 


The big drug companies love it. Tons of money are made, milking the public as а milk cow. 
selling them luratvely priced drugs by the taiload. The doctors get rich. The drug companies 
get ich. The cow gets milked. The lawyers get rich by sueing the doctors to “share the 
proceeds.” Best of all possible werk. The drug commercials contain to blast their way fm 
Television into the young, pliant. passive minds of infants, with thousands and thousands of hours 
ofthe message that chemicals are the solution o life sproblems. They are good. They healpeope. 
Sociery approves. Seeyourfriendty drug merchant. 


Now of course there is a place for allopathic medicine. Properly used, some drugs can be 
beneficial. None of them сап do a thing for healing the body; at best, they can suppress the 
symptoms of a disease and allow the body time to muster its own recuperative and healing faces 
The blunt truth is that the natural mechanisms of the body are what heals it, not the drugs. The 
drugs, however, may be judiciously used to assist in this process. In this paper, in catigating the 
"drug advertisements, we are speaking of ihe degree of near total reliance on using drugs that is 
“advocated.” Commercial drug advertisements constitute а giant, infectious disease and thy 
Should be ruthlessly eliminated ftom our television and radio commercials, Otherwise, thee 
harlots will continue to seduce each succeeding generation, and We will continue to havea pint 
and increasing drug problem because the demand will continue. 


The answer isnt spending more money and milking the taxpayer. The answer is to root out the 
source of the infection. And the answer is also to control the infectious agent so it does not rear 
‘up and strike again. 


The formative minds of our infants should not be allowed to be playgrounds for the dug 
merchant to romp im and sew their deadly infection. We deserve better than that. Ош 
{government watchdogs ought to get off their posteriors and pass legislation that outlaws all such 
incessant propagandizing of our babies, children, and adolescents. It is a crime against society to 
deliberately engender the need for drugs in ош children. just ав surely as iis a crime for someone 
то sell hem illegal drugs. Eerily, our warped society declares war оп he illegal drug producers 
‘while ignoring the very agent that created the problem in the fist place, and continues to cate 


Just as industry once practiced child labor and horrible exploitation of the nation's children, the 
present "legitimate" drug companies, doctors, and television and advertising industries arc ako 
Exploiting our children and corrupting their minds. Is financial gain worth that much? Are we so 
mad that we cannot sce what we are ding to our children? What we have already done to muny 
of our children, now the young adults of America? Is there anyplace in America where the 
Insidious damage has not been done? Is there anyplace in American where the need fr et 
drugs has aot already been created, and is continuing 10 be created? 


In God's name, wake up, Americans. How long will we allow these men in dark blue suits and 
with corporate mentalities to exploit and тийис our children? And for dark, foreign forces to 


deliberately augment and manipulate our children with suggestion and conditioning that 
Simulate that mechanism? 


One wonders. And ponders. And takes up one's pen and writes. Does anyone heed the 
message? 


To stop this thing is simple, but it will require a very long time. We have to get the pill 
advertisements completely off television and radio. We must, whether we like it or not, censor 
{he content of the deliberate, mass conditioning of the minds of our youth with hate, bigotry: 
abnormal sex, and violence. As a man thinketh in his heart, so is he. Condition the heart (the 
unconscious mind), and you form the person. Must we allow our children to be deliberately 
manipulated and conditioned by hostile and detrimental forces? Let's at least get the drugs, hate, 
"igo, and violence ош ofthere. Let's attack the drug problem at the heart, where the need for 
it is being created. Let's crush that serpent and destroy it, and prevent it from biting and 
infecting our babies, children, and adolescents. 


Ubiquity of Internal EM Energy 


Aswe stated, internal EM energy is ubiquitous. It is everywhere, all-pervasive. 


"Theinclsion of internal exchanges, of course, is completely anti-reductionist. Now you are not 
just what you are, but also what everything and everyone else is as well. Ironically, present 
Westem biology scems bent upon the road back to hard reductionism. This can only reinforce 
andsustain our presently primitive and inadequate “eut ‘em, drug ‘em, and burn em" medical 

s well as our inadequate knowledge and consideration of the internalized energy of 
living systems and or our irreplaceable biosphere. 


We also point out just how fundamental the Whittaker-based methodology ig, In a very nice 
summary paper deling with the remarkable capabilities of recursive methods. Soviet physicist 
УК Tanatovich points ош that recursive relations are involved in a wide variety of fundamental 
physical peoblems, including molecular gas diffusion. scattering of a quantum mechanical partiele 
from potentials, ete. There is also direct involvement with the Schroedinger equation itl 
Indeed, one of the striking features pointed out by lgnatovich is what can only be called а 
‘Whitaker structure (ot superimposed bidirectional plane waves going in opposite directions) 
comprising the potential wilized in the Schroedinger equation. Interestingly, in the infinitesmal 
Sopswhere the potential is zero (mathematically. such gaps could essentially be inserted at wil) 
{he wavefunction iself is comprised of this bidirectional Whitaker structure, amd the only 
difference between two wavefunctions in two gaps is a phase factor that is calculable.” 


In short, deterministic Whitaker-infolding of bidirectional EM plane waves is the key to direct 
engineering of the Schroedinger equation itself — hence of all physical change. From the very 
beginning, living biological systems have utilized Whittaker structuring in their deepest biological 
contol systems. This has allowed them to utilize very minute voltages and currents, yet precisely 
‘communicate these incredibly weak signals through a very “noisy” ordinary EM environment 
inside the body 


The emergent picture is this: (1) the normal extemalized EM force fields represent dynamic. 
extemalized bleed-ins and Меса оа (by acceleration of charged particles) of the extemal 
amplitudes of scalar potetials,withow affecting the fundamental infolded substructure of the 


potentials. Such force fields represent primarily theextemaliced EM dynamics of the potentials, 
the part where gravitational potential turns itself ino electromagnetic fore. (2) Whitaker 
infolding of such EM forces in bidirectional EM wave pais inside the scalar potentials allows 
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calm, smooth, deterministic communication between all the parts of the biological organism. 
normally without undue disturbance fom the exteralized maelstrom of "Arst order" physical 
тешу (single photon interactions with matte.” These hidden Whittaker structures represent the 
imemalized ЕМ dynamics of the potentials and their inercommunication and 


A Very Different Physical Reality 


While beyond the scope of this paper, we point out im passing that consideration of the 
internalized EM energy of biological systems (and of the univers) gives а quite different kind of 
physical reality picture” than the normal first-order real Biological functioning in this 
different reality realm therefore exhibits quite different characteristics from the normal 
‘exteraliced aspects of biological actions. 


Direct mechanisms for mind, thought, emotion, memory, hidden inter. and intracellular 
communication, ete. result fom the new approach. In addition, mechanisms for previously rather 
mysterious parapsychological phenomena — such as psychokinesis. precognition, sad 
postcognition — also result. Further. it is bow clear why heretofore such phenomena have been 
demonstrable only statistically and even then only minimally. The rue deterministic EM signals 
involved were very, very weak infolded Whittaker structures inside scalar EM potentials. Sime 
ош present instruments have all measured the much more powerful euernalzed EM energy, we 
"have only been able to statistically discriminate (and very weakly at that!) the emergent order in 
rather large-scale integrated chaos effects. Thus Yor the most vital living functions of the 
organism, we could only show weakly ordered and statistically significant small deviations fum 
randomness. We stress that all these "intemalized realty” subject areas, regardless of how 
mysterious they have previously seemed, are now open to direct investigation and even direct 
engineering. We further stress that spacetime. quantum change, the Schtoedinger equation, 
parapsychological phenomena, and physical and mental reality ше all now unified and accessible 
{o scene investigation and direct engineering. 


Solving the Quartz vs. Glass Transmission Problem 


In passing, we point out a solution to one ofthe problems that have puzzled Western analysts for 
over two decades. In the Kaznacheyev cylopathogenic experiments (as shown diagrammatically 
in Figure 19), disease and/or death is induced into one cell culture by optical EM radiation 
emanating from an adjacent but environmentally shielded contaminated culture. Similar disease 
Induction experiments have been successfully performed in West Germany, Australia, and at 
least by one U.S. researcher." Kazmacheyevs results were obtained by weak optical radiation 
through a thin quartz window, but not through a thin window of ordinary glass. He reported the 
discovery of weak mitogenetic photons in the near-ultraviolet (near-UV) which purportedly 
induced the effect 


In West Germany, Univesity of Marburg researchers duplicated the experiment, ostensibly 
discovering weak mitogenetic photons in the IR frequency region, which purportedly induced the 
E 


However, it is not nearly so simple as measuring single-frequency photons. We are dealing with 
internalized energy, and hence with the infolded coupled: phowon graviton structure of Whitaker. 
potentials. This Bidden infolded structure is the information content” of the radiation emanating 
from the diseased cll culture — gravitonconainingcontaiing hidden EM photon information 


that can induce the sume disease ог physical conditions in the targeted cells if delivered to them 
intact. Further the bidirectional EM wave structure of the Whitaker potential consists of pairs 
of contrazaveling EM waves multiplied together, hence modulating cach other and locking 
together. To form gravitons, multiple photons are locked together in n-tples (both in number. 
and in harmonic frequencies) by this process. All gravitons containing information must have 
harmonie substructures, else modulation of monochromatic photons did not occur to produce them 


Figure 19. The Kaznacheyev apparatus for cytopathogenic experiments. Many thousands of 
‘experiments were conducted by mo military institutes. 


Another way of saying the same thing is that gravitons represent a special. linked. photon, 
averaged lanice in the vacuum Пих. Horizontally (spatial) the photons are linked into gravitons 
by bidirectional EM waves: vertically (ume-wise) the photons are linked in frequency by 
pone and subharmonic oscillation. Figure 20 shows the general scheme of this Whitaker 


The reader should be at pains to understand, however, that the lattice structure shown in Figure 

20 is not Пха but consists of averaged equilibria in the fiercely boiling vacuum virtual particle 

Mux. Thefiercevacuum flux actualy consists of the continuous dynamic interference of myriads 

fof just such Whittaker structures created in the macroworld. Each part of the macroword, ов 

the other hand, is just an equilibrium condition in that overall fax Cauldron. As can be seen. 
according tothis model, physical reality is a hologram, andin an cerie fashion Mach's principle 
igorouslyapplies. 


‘The point is both modulation (infolding) and subsequent demodulation (outfolding) of the 
intemalized EM energy are operations that only occur in nonlinear materials, A nonlinear 
materlal isonewhich.inreactionto anintrodueedmonochromatic wave, produces harmonics in 
addition to the fundamental frequency. Being entirely а nonlinear-based «fect and mechanism, 
‘he evtopatbogenic(Kaznacheyev) effect requires harmonics if it is to be transmitted and 
exhibited, T is not the singular EM force fields which сапу the information for the 
'eyiopathogenie elects the multiple interalizedEM-wavesinthesubstructuresof Whittaker 
potentials, thatcary i A harmonie series ofbidireetional waves mustcarryin. Henceto induce 
{he disease in the second sample, one harmonic interval is the smallest bandwidth that must be 


infokded in the diseased cells, transmitted intact through the window to the targeted cell culture, 
and absorbed and deposited therein. Further, Between-harmonics signals arc jamming noc 
insofar as the harmonic Whittaker structures of a particular ранета are concerned. This explains 
why Constable and баты were able to occasionally take paranormal photographs through fler 
Bass that was transparent to IR and UV, but opaque to the visible spectrum in between, UV is a 

irst harmonic ofIR. The filter glass passed one harmonic interval, and blocked out the outside 
and inside "jamming" signals. 


LI 


Figure 20. The Whittaker structured graviton lattice of vacuum/spacetime. Breaking the time 
syne of the photon structures accounts for the "collapse of the wave function” and leads to 
Photon interaction. In uncurved spin-2-graviton spactime, one photon is measured, and the 
antiphoton produces Newton's Вака ам reaction force, usually just recoil in the measurement 
instrument, which is ignored. 


Quartz pases both IR and UV, in addition to the visible spectrum. Kaznacheyev's experiments 
were performed in the dark, and so the jamming noise of the visible spectrum was absent 
Therefore the thin quart window passed one optical harmonic, because the UV is twice the 
frequency of the IR. 


“That is, the thin quartz window was able to pas gravitons — coupled photon/antiphotan pairs ~ 
rather thn just individual photons. The gravitons had been emitted from diseased cells, and the 
exact Whittaker structure for the disease was contained in the gravitons. In these gravitons, their 
internal photons retained their spatial and harmonic coherence amd correspondence, which 
retained the disease pattern. When the diseasestructured (eytopathogenic) gravitons were 
deposited in healthy cells shielded from the visible "Jamming" spectrum, the biopotential of the 
healthy сей structure gradually changed up and became activated wih the Whittakerstructured 
discas pattern. Thus the specifie disease was gradually kindled in the targeted healthy col 


‘An ordinary unipolar motor consists of a magnetised disk, and a voltage applied between the axis and a point on. 
the circumference of the disc as shown in (a) above. But an ordinary unipolar motor can also consists of an 
‘external magnet and a metal disc with a voltage applied between the axis and a peripheral point on the disc as in 
(b) above. Tesla decided to modify this version of the unipolar motor. He cut the metal disc into helical sections 


as shown here: 


In this case, the consumption of current produces an additional magnetic field along the axis of the disc. When 
the current-carrying wires are titted in one direction, their magnetic field augments the main external magnetic 
field. When the wires are tilted in the other direction, their magnetic field reduces the main external magnetic 
field. So, the current flow can increase or reduce the external magnetic field of the unipolar motor. 


Amplification is not possible without applying power 
Iit is possible to arrange a magnetic field feedback loop for mechanical devices, then it is probably possible to 
arrange it for solid-state devices lke coils and capacitors. 
The others parts of this article are devoted to devices which use coils and capacitors. All of the examples in this 
article are only intended to help your understanding of the principes involved. Understanding would be made 
easier if we рау attention to the ferromagnetic shielding of the second сой in the transformer invented by Nikola 
Tesla 


In this case, the ferromagnetic shield separates the first and second coils in the transformer from each other, and 
that shield can be used as magnetic field feedback loop. This fact will be useful for understanding the final part of 
this article. Itis also helpful to consider the properties of the electrostatic field. 


ELECTROSTATICS 


(scalar field and the longitudinal electromagnetic waves) 


Comment: Mr. Tesla said, ‘there is radiant energy, perpendicular to the surface of any charged conductor, 
produced by a scalar electromagnetic field, thus giving rise to longitudinal electromagnetic waves” 


Radiant 
energy 
Sido view Top view 
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At first glance, this contradicts the age-old experience in studying the electromagnetic field (according to modern 
concepts, any electromagnetic field has components which are perpendicular to the direction of the propagated 


2 


опий window glass, on the other hand, does not pass а full harmonic interval. That is, it busted 
up the gravitons, separating them into weak photon emissions that did not retain their previous 
spatial and harmonic coherence in a structured-graviton spacetime lattice. Тїш of course 
destroyed the photon-to-photon coherence and the infolded "information of the field that 
Saricd the specifie disease structure. Therefore when the two cll cultures are separated by thin 
‘window glass, the graviton patterns broken up and the disease is not kindled in the targeted cell 
Culture by mitogenetic photons passing through the windowglass 


Hence the disease can be transmitted through the quartz, but not through the thin windowglass. 
‘With a quartz window, the disease is transferred electopravitatinally by the structured charge of 
the arriving intact gravitons. With a windowglass window. the gravitons are busted up and the 
disease pattern lost in the window, leaving isolated photons to arrive in the targeted cll culture 
andbe deposited. Since the disease information has now been lost, the targeted cell culture does 
not contract the disease 


Actually, the effect induced by infolded harmonic radiation in the optical range can also be 
achieved im the appropriate microwave range, so long as properly structured, coupled. 
hotonaniphoron gravitons — including the necessary harmonies — are maintained. The major 
mechanism for this "translation to different frequency bands” is already well-known in the theory 
f forced oscillations, bu it шение in normal engineering. The translation mechanism s 
suPhamonic oscillation. 


In subharmonic oscillation, a frequency that is a subharmonic of some higher (even much higher) 
resonant frequency can trigger the lipherirquency oscillation. Subharmonic oscillation is 
particularly applicable to living systems, because (1) their physical structures are highly nonlinear. 
Ba great number of biological oscillators are nonlinear, (3) in general, nonlinear oscillators may 
wary both their frequency and their amplitude, particularly as а transient effect, (4) nonlinear 
selle: arc characterized by an initial transient period followed by the attainment of a stable 
period. (5)subharmonicffequenciesinhighly nonlinear materials wilrichly generate harmonics, 
so that the particular required harmonic of interest will very probably be produced, (6) the initial 
transient period of the nonlinear oscillator often act as a sort of harmonie frequency sweep 10 
Simulate many harmonies, including the one of interest. and (7) the transient stimulus of the 
desired harmonic overcomes “static or initial” damping so that only the much-lower "dynamic 
‘damping is produced, 


Subharmonic oscillation is very important in Whinaker-structuring. A Whitaker-structared 
potensial is already harmonically «тей — essentially from near O Н: to near infinity fas was 
pointed ош by Lisitsyn in а disguised manner). The Whitaker structuring is a spatial and harmonie 
Structuring of а partial potential component of he total spacetime potential. Subhamonic 
‘esonanceplays a major role în this structured lice far more than we have previously suspected 
{nour study of subharmonic resonance in nonlinear gadget. 


“The implication of high biological nonlinearity and subharmonic oscillation is that Kaznacheyew 
‘Mlopathogenicoptically-induced ffectscunreadlybetranlatedtocytopathogenicmicrowave 
induced effects becausetheyalreadyare!. Anoptical Devyatkovinformationsubstructurecan 

also be translated to a microwave Devyatkov information substructure. Further, if the optical 
Kaznacheyev cellular disease inducing signalsetscapturedfromadiseasedcelleultureare phase- 

conjugated. this yields а specific curative signal complex for thar specific disease. This optical 
curative signalstructure canthenbe subharmonically translatedand Whittaker infoldedtoyield 

a curative microwave Devyatkov information signal. This is the base mechanism for direct 

engineering of EM healing apparatuses, such as Were successfully developed by Antoine Priore 


and propery tested by eminent French дез working with Bim. in he 1905 and 
1970s 


"The near total EM cures for cancer, leukemia, AIDS, and hosts of other debilitating diseases too 
numerous to mention can be developed in rather straightforward fashion, given the funding, 
Scientific team, and facilities to accomplish the tsk, 


Detection is Actually Binary 


But how can ай ofthis have escaped our finest researchers and theorists fr so long? We present 
a brief presentation of why this hes eluded the attention of our scientists 


First, though not too well-known, all detection is actually binary, although in almost every single 
detector only one part of the detected two components is utilized for the "measurement ^ The 
‘ther рап ofthe Binary detection occurs in the atomic nucleus, and is ignored or discarded їп 
almost ай "measurements" we presently perform, and in almost all the instruments we build and 


Note that each element of the EM structure of the Whittaker potential is binary: there are wo 
bidirectional waves in each ome. In the linear situation, our normal instruments demodulate а 
photon and an antiphoton from each binary graviton structure of this binary channel. In hs 
Dutput, the instrument separately utilizes the externalized (clecror- moving) wave or photon as 
"he “detected signa" while wilizing the other demodulated antiphoton or antivave Io produce 
the “recoil of the atomie nucle” of the instrument itself — in other words, o produce Newton's 
"bird law reaction force! Indeed, the universality of Newton's third aw is prima facie evidence of 
the existence of the coupled photot/niphoton graviton prior to demodulation and measurement 
ofphoton interaction deci. Classical electromagnetics has always been a derivative ofthe real 
icd field “electromagnetics” that actually exists in nature. and we have always been misled by 
the very EM instruments we are so proud of! 


In а nonlinear situation, on the other hand, we are inevitably dealing with a harmonic situation 
Any photon incident inio a highly nonlinear material will generate harmonic photons, cach of 
"which will generate further harmonics, etc. Further, the nonlinearity generates time-reversal 
{phase conjugation), so that time eversd replicas of these harmonic spectra аге also generated 
But nonlinear materials arc also modulators and demodulators. Hence the nonlinear material is 
continually infolding and outfolding the Whittaker structure harmonics, In our normal detectors 
and detector theory. we discard the entire infalding aspect of the situation, and usually much of 
the rich harmonic spectra as well. We certainly fal to recognize the continual cretion and 
annihilation of dynamic photon-sirucured gravitons. For those, we simply treat the gross 
captured EM energy aspect, in that it determines the overall envelope magnitude of the scalar 
Potential 


The point is, in a nonlinear optical graviton situation which must involve infolded IR and UV 
photons, ourphoton detector Busts up gravitons, and it may measure either a UV photon or an 
ÍR photon. depending upon the mechanics of the situation: 1 will not normally "measure" or 
indicate both, since it discards and neglects one or the other as its own "instrument recoil.” And it 
wil tell us almost nothing of the very rich dynamic graviton structuring and exchanges that an 
occurring. Iwill give us no picture at all of the infolded Whitaker structure and the intemalized 
EM energy order 


We have always been applying nonunified EM technology to unified field theory problems anyway 
Hence for three decades Western "angl photon" scientists and engineers have remained 
completely puzzled and bald by (1) Kaznacheyev's “eraviton is а multi photoncunir and in 
заетите can be deterministic” work, (2) Devyalkov “the particular photon structure of the 
graviton isthe information content ofthe potentalfraviton field.” and (3) the microwave radiation 


s 


ofthe U.S. Embassy in Moscow. We also were puzzled by (4) the strange Petukov/Toth episode 
involving the Soviet clsificaion of a paper on bio-particle emissions and "itle pieces of the 
‘vacuum medium.” And of course we never understood Tesla when he adamantly insisted that the 
ЕМ waves in vacuum were not transverse but were longitudinaf waves, or EM "sound waves,” as 
he referred to them. And all our textbooks today utlize macroscopic E- and Hic in the 
‘vacuum — when no such thing exists now or ever existed, E- and H-waves are matter waves, 
usually ofthe conduction electron gas in our conductors. They ate nor what is coming in fom 
the vacuum and interacting vith that conducting electron gas in our detectors. However, since 
our instruments actually detect and measure the movement of the conduction electrons, then 
indeed we detect and measure E- and H-fields — inside our instruments, not nthe vacuum. Ist 
it a bizarre aberration of scientific thought — just as Tesla stated — that all our science and 
engineering continues to teach and accept such а fundamental mistake? 


Note that a gradient in the graviton field (in the scalar EM potential) must involve the 
translational exchange of photons between adjacent standing gravitons. When one understands 
the unified field approach, it is totally to be expected that the diseases induced in the Embassy 
personnel in Moscow would not occur where E> and Bis ("single photon-interdtion-with 
‘matter field stuf) were present, but only where these single-photon fields were not broken out 
Of the Whitaker potential ("stabilized muli photon-coupling feld suf) before reaching the 
targeted bodies. In other words, the diseases occurred where the potentials persisted. and where 
the force fields (the bleed offs of the potentials) were absent. Johns Hopkins researchers found 
this to be precisely the сазе, but did not realize and consider the EM potential aspects. Their 
“photon detectors” destroyed half of he actual structured graviton mechanism involved. Hence 
they erroneously concluded that it was not the microwave radiation that vas causing the 
anomalous diseases and health changes in Embassy personnel. 


‘They rightly concluded that it was not the monocular EM photon field component of the 
microwave radiation that was the inducing agent. However, they assumed that there was no 
ther component of the radiation that could have been involved: Le, they assumed that the force 
fields and the microwave radiation fields were one-and-the-tame, (oily. Had they known of 
Whittaker-structured potentials as the explanation of Kaznacheyev's cytopathogenic effect. they 
most certainly would have considered the persistent potentials. In that case, from the data and 
measurements they had, they would have concluded that it was the mutiocular EM photon- 
пт Whitaker potentials tha were the inducing agents 


‘The Problem is Our Rigid Mindset 


ble when hundreds of thousands of Western PhDs are graduated in electrical 
al егер, and hardy a single ome knows that what he was aught a5 
Mawes equations" were not Maxwells equations at all not a single onc of those 

Heavid/Gibbs спит ever appeared in a book or paper by James Clerk Maxwell ** And 
ilmast nobody checks! Almont no one goes buck to Maxwells quterion theory o see whether 
Gr mot Heaviside and Gibbs goth right in their vector interpretation. With the execption of Dr 
Henry Monte P1551 and a few notable other cenis almost по one in the Went seems tà 
hive previously noticed that Maxwells original quaternion theory was already the magie unified 
ell theory of G and ЕМ that everyone is supposedly seeking! And Ss already m an 
igen format. You can engineer оп the lab bench and works 


Ош real problem is our dogmatic scientific mindset, particularly with respect to electromagnetics. 
Inthe West we seem to think we already know everything. and that the Soviet scientists are just а 
bunch of ignorant peasants still uying to clean the mud ой their boots. 


‘Those same scientific “peasants”, however, have always been the leading nonlinear 
mathematicians and nonlinear scientists of the world — and they still are. We've really got a 
lesion or two to learn from them afterall. Let us hope we do so before itis oo late for our 
survival, 


The Soviet Electromagnetic BW Threat Is Real 


The Soviet threat in electromagnetic biological warfare is real. It has been developed over a 
period of at least 40 years, The trace is clear. Its also clear that biological warfare is now. and 
Ваз been for some time, a preferred option for the Soviet Union. It is rapidly becoming a 
preferred option for much ofthe Third World today. 


We have seen that the "new" electromagnetic biological warfare has already been used to attack 
and Kill Americans — even Americans of very high rank, such as several U.S. Ambassadors to the 
Soviet Union. However, note that this attack has also been sbowacng. The Soviets have taken 
fall advantage of the important American national characteristic of not reacting to a slowly 
Creeping threat 


Meanwhile Gorbachev, who is perhaps the greatest propagandist the world has ever seen. has 
made sweeping concessions and unheard-of changes. U 5. leaders, even of the Department of 
Defense and the President himself. have been taken in by the Great Charmer. The heavily 
iberalistie U.S. news media seems almost ecstatic in their perception that the end of the cold war 
is here. Indeed, during the month of November 1990, the Cold War was officially declared dead 


Glasnost is the new phrase that is being repeated by our news media, in a growing euphoria of 
peace in our tines Neville Chamberlain would be proud of his new pote gees. 


As far as Glasnost goes, we had better keep our powder dry and recall the following quote: 


War to the hilt between communism and capitalism is inevitable. 
Today, ofcourse, we are not strong enough to attack... To win we 
shall eed the element of surprise. The bourgeoise wil have to be 
put to sleep, so we shall begin by launching the most spectacular 
Peace movements on record. There will be clvtiying overtures 
nd unheard-of concessions. The capitalist countries, stupid and 
decadent, will rejoice to cooperate in their own destruction. They 
‘wll leap at another chance 10 be friends. As soon as their guard i 
down, we shall smash them with our clenched fst” 


NOTES AND REFERENCES 


‘The closest thing to gravitobilogy is the present photobiology, which deals with the 
biological effects of ordinary photons and electromagnetic waves. Photobiology (PB) is a 
small subset of gravitobiology (GB). GB alo includes the biological effects of hidden 
‘coupled-photons and hidden bidirectional EM waves inside scalar EM potentials — 
infolded inside spacetime iself. Since these hidden EM channels are иас by the 
living biological system in all its primary control systems — including for cellular control 
and mind control — then GB drastically extends PB. 


2 Gravitobiology, short forelectrogravitobiology is the as-yet-embryonic science that deals 
with biological effecsuses of the uniGed elecrogravitational Geld. It is understood that 
рт is accomplished ab the most 
fundamental level. that of the quantum particles of the fields. The graviton is considered 
to be composed of photons, but variable in size, dependent upon the number of photons 
comprising the graviton on the average. Thus the graviton is dynamic in structure and 
magnitude, contrary to present treatment in physics. To speak of a discrete graviton, then- 
having a stable average spin is to speak of a time-averaged entity thal is a stable 
equilibrium statestructure in the violent virtual particle Вох of vacuum. 


"This of course describes a dynamic holographic reality. 


4, Present quantum field theory utilizes the photon as the quantum particle of the 
electromagnetic Geld, and the graviton as the quantum particle of the gravitational Geld. 
Each quantum particle is treated as quantized im spin. so that its spin never varies. 
However, in gravitobiology (GB) the graviton (and indeed, the photon as well) is 
considered to be dynamically varying at each instant, at an incredible rate. When time- 
averaging yields discrete маме spin values, these are regarded as gravitons, Thus the 
individual, momentary graviton may have spin of wo, more than two, or les than two, in 
contradistinetion io present quantum Geld theory. Im gravitobiology the graviton. is 
tistcally disererized but not actually individually quantized. 


3. Gravitons are time-averaged envelopes, and can move at any velocity — similar to phase 
waves. What is moving in an clectogravitational wave is photon coupling and 
decoupling. 


The reader is cautioned, however, that in physics the graviton is still not а well-defined 
well-understood, and agreed-upon entity. Whether or not а graviton exhibits mass or i 
massless remains an open question. Linearity versus nonlinearity of the graviton is also 
yel to be totally resolved, The state of the subject in present physics is thus unclear. 
Indeed, it can be surmised that, if gravitons exhibit mass, then gravitons in deep space 
could possibly account for the cosmological “missing mass” needed to close the universe. 
AS an example, for a discussion tha favors graviton mas, see O. Costa de Beauregard. 
Masses: ог Massive Gravitation”, Foundations of Physics Letters, 301). 1990, р. 81-85. 
As an example to show how concepts such as “photon” and “graviton” have a very 
complicated background that affect whether or not unification of physics can be 
accomplished, see Horst-Heino von Borzeszkowski, "Remarks on the Physical Reality of 
Graviton,” Foundations ofPhysics, 20. 1990, p. 35-445. 


б. Presently, the only basic definition of modulation simply states that, when one wave 
modulates another, the two lock together in one fashion or another às а single, more 
complex wave. When such a complex wave is demodulated, the two locked together 
waves are separated. fiom cach other 10 become independent waves. The exact 


mechanism by means of which modulation and demodulation occur have heretofore been 
Totally unknown. although the results have always been тему deseribable 
mathematics 


A normal or time-forward wave is time-forward as seen by the extemal observer. The 
observer's forward flow of time is created by the rate of viral photon scattering 
Interactions within one Kilogram of mass of his Боду instruments. as compared to the 
Same rate in another external observer. Steady forward passage of ime simply represents 
а steady rate of such internal virtual photon scattering action. Thus positive time low 
and entropy are simply two sides of the same coin: the rate of formation of entropy is 
directly correlated with the rate of flow of positive time. Note that rate of flow of time is 
identically the rate of formation and dissolution of time, as carried in the virtual photons. 


Negative time flow. to the extemal observer, is ereatd by the rate of photon reordering 
actions (negentropy) within one kilogram of mass of the observers bodyfhis instruments. 
Steady ime-reversal simply represents a steady rate of the reordering action. Thus 
negative time few and negentropy are simply two sides of the same coin; the rate of 
formation of negentropy is directly correlated with the rate of Пон of negative time. 


Each mass can and does exist in a combination of the two time streams. Thus the actual 
"ime ow rate of mass can seem to be slowed, as some additional negentropy and 
additional negative time are created by time-reversed photon interaction (antiphoton 
interaction) with mass, 


The normal бела EM wave contains and carries positive energy and positive 
time; each of is photons is comprised of (+dE)(#dt). On the other hand, a time- 
reversed EM wave contain and carries negative energy and negative time: cach of is 
amiphotons is composed of dE) d). 


I is accented that our graviton is highly dynamic. Hidden photons and EM waves fow 
through и laterally (spatial flow) and also vertically (harmonic and subharmonic flow via 
subharmonic oscillation). This бом or flux through the graviton is continually changing: 
he" graviton is an average, or photon-coupled form in equilibrium. Since spacetime ® 
constructed of such dynamic gravitons, this means that the frame concept is now бшу 
and statistical as well. One can now speak of the stability ofa frame, the "Q" of a frame, 
“spreading the Q" of a frame so that 15 former fixed points become smeared in m 
dimensions and only approximate, ete. It is the geomet iselfthat is now smeared and 
averaged. 


‘Obviously we are referencing the concept of the graviton to the external observer, who 
sees things on a macroscopic scale that have infact been highly integrated in the vacuum, 
He sees the averaged integral results of myriads of tiny, turbulent, macroscopic and 
submicroscopie changes. Thus the spacetime and the frame that he sees have 
Submicroscopic hidden substructures. Curvature of spacetime actually refers to the 
change in potential (local hidden energy density) o spacetime. This density may increase 
or decrease. giving two types of curvature, one positive and one negative, with respecto 
local ambient spin-two vacuum. In addition. the local spacetime curvature always has a 
hidden electromagnetic structure, рап of which may be deterministic and even 
deliberately constructed and eagincered at will 


We should also certainly point out that Einstein's general theory of relativity is not 
necessarily the las word on gravitation and curvature of spacetime. For example it is 
possible © formulate а contadition-fce theory of the gravitational field without even 
Invoking the notion of curvature of spacetime at all. For example, sce N.N. Razgoverov. 


‘Dynamic treatment of gravitation, The interaction equation and equations of the 
gravitational field" vespa Vysshibh Uchebkh Zavedenii, Fizika. 3315), May 1990, p. 
39.54 [ш Russian). An English translation is in Soit Physics Journal, 355). November. 
1900, р. 458-462. Sachs, for example, has even produced а quaternion generalization of 
Einstein's tensor formulation of general relativity that may predict a fundamental and 
testable difference in gyroscopic precession. See Mendel Sachs General Relativity and 
Maner, Reidel, Dordrecht, The Netherlands, 1982. See also Mendel Sachs, "The 
Precessional Frequency of а Gyroscope in the Quaternionic Formulation of General 
Relativity,” Foundations af Physics, 19(1), 1989, p. 105-108, 


10. Foran excellent шу discussion ofthe missing chaos problem, sce Robert Pool, "Quantum. 
Chaos: Enigma Wrapped in а Mystery," Science, 4304893), Feb. 17, 1989, p. 393-895, 
For a more technical discussion, see РУ. Elyutin, "The quantum chaos problem.” Sov. 
Phys. Usp. ЗИТ), July 1988, p. 597-622. 


11. For an introduction to Bohm's hidden variable theory, see D. Bohm, Phys Rev. 85, 1952, 
р. 166,180; Causality and Chance in Modern Physics. Routledge & Kegan Paul, London, 
1057; "Hidden variables and the implicate order,” im Quantum Implications: Essays in 
Honour of David Bohm. Eds. BJ. Hiley and F. David Peat, Routledge & Kegan Paul. 
London & New York. 1987, p. 33. Sce also D. Bohm and BJ, Hiley, Found. Phys. 5, 
1975. р. 93; Found. Phys. 12. 1982, р. 1001; Found. Phys. 14, 1984, р. 285. See also Y. 
Aharonov and D. Alber "The issue of reirodicion im Bohm's theory,” in Quantum 
Implications: Essays in Honour of David Bohm, ibid. p. 223. For a discussion of what 
nonlocal theory may really entail in terms of modular variables, see Yakir Aharon. 
"Non-local phenomena and the Aharonov-Bohm effect" Quantum Concepts in Space and 
Tine, Eds. R. Penrose and CJ. Isham. Clarendon Press, Oxford, 1986, p. 41-64. For 
other important discussions sce Lee Smolin, "Stochastic mechanics, hidden variables, and 
gravity ibid. p. 1474173; and Abner Shimony. "Events and processes in the quantum 
od ibid. р. 182-203. For а new viewpoint on emission processes, see Robert М 
Wald. “Correlations and causality in quantum field theory ibid., p. 293-301; and Serge 
Haroche and Daniel Kleppaer, "Cavity quantum electrodynamics." Physics Today, Jan. 
1989, p. 24-30. 


12. That is, photon-structured gravitons. Nonlinear gravitons were discovered by Newman 
(1975) and Penrose (1976). See ET. Newman, in General Relativity and Gravitation, 
Eds. G. Shark and J. Rosen, Wiley, New York, 1915: R. Penrose, Gen. Rel Grav. 7.1976, 
pail 


The reader should reflect for а moment: If general relativity (GR) already sys that the 
gravitational potential is a conglomerate then even orthodox GR implies that it has an 
femal structure. Since stress is the only way one can trap forces, and stress is inherently 
composed of bidirectional pairs of forces, it follows that the G-potenial and the scalar 
ЕМ potential — both of which rp forces — are both composed of reser. Hence 
‘Whitaker's bidirectional EM force wave internal structure of the potential conceptually 
follows in straightforward fashion. 


However, this constitutes a structuring of spacetime and of the силите of spacetime. 
Reflect again for a moment: What are the unrestricted implications of geometrically 
curved spacetime? Simply that spacetime can be geometrically shaped, molded, twisted, 
жй окне arranged ino ine == eyen Gaie = palme. Since spaccüme ic 
much ikea virtual gas (ts ux is not of molecules but of vitat particles), tls а vital 
stress (vital reste oto speak 


It is also revealing to compare the situation of puttcracd spacetime curvature to the 
shapings of clouds in the atmosphere. Just as clouds are made of drops of waterice 
Suspended in an even finer flux of atmospheric gas molecules, just so the top level of 
virtual particle flux in vacuum/spacetime 1s “suspended” in an even finer level of virtual 
particle flux. Just as the water droplets constituting clouds can be formed into almost any 
Shape or combination of shapes (patterns) to provide an infinite variety of cloud pattems, 
So сап the top levels of the virtual particle Thx of spacetime itself be formed into am 
Infinite variety of forms or orderings 


їп two fundamental papers in 1903 and 1904, ET. Whitaker wrote the basis for a 
complete scalar electromagnetics and an engineerable and testable unified field theory of 
electromagnetics and electrogravitation. See (1) E.T. Whittaker, "On the partial 
‘ferential equations of mathematical physics” Mathematishe Annal, Vol. 57. 1003, P. 
333-355. (2) ET. Whitaker, "On an expression of the electromagnetic field due to 
electrons by means of two scalar potential functions” Proceedings of the London 
Mathematical Society, Series 2. Vol. 1, 1904, p. 367-873. In the first paper Whitaker 
‘described hidden bidirectional pairs of EM waves that comprise the scalar potential el 
Exch of these bidirectional pairs in the Whitaker harmonic structure of potential (and 
hence of vacuum) is an internal EM wavelenergy channel or hidden photon channel 
through spacetime itself. In the second paper, Whittaker showed that any present EM 
‘ecto force field can be replaced by the two interfering scalar fields. In short, Whitaker 
showed that present electromagnetics can be converted to scalar fields and scalar 
interferometry, and will include even EM waves 


Some years ago, this present author realized the profound and absolutely fundamental 
Significance ol these two Whittaker papers, and formed a scalar electromagnetics theory 
from the implications of Whitaker's work. Unfortunately, Whitaker himselt never 
realized that he had already written an engincerable unified field theory, for he never 
realized that his EM scalar potentials were also gravitational potentials. In the Wester 
World. apparently no one else paid any particular attention to these wo Whitaker papers 
and thelr profound import Accordingly. they passed into obscurity. This author is 
convinced, however, that Soviet scientists reviewed these two papers after WWII, and 
founded а new and highly secret unified field theory, which they dubbed energetics, upon 
‘Whitaker's unnoticed work, 


N.D. Devyatkov and МВ. Golant, "Prospects for the use of millimeter-range 
electromagnetic radiation as а highly informative instrument for studying specific 
processes in ving organisms." Sov. Tech. Phys. Let 1209, Mar. 1986, p. TIS. Sce also 
NOD. Devyatkov. ed. Applications ofLow-Inrensiry Millimeter Wave Radiation їп Biology 
and Medicine [ш Russian), IRE Akad, Nauk. SSSR, Moscow, 1985. Devyatkov and 
бош are at some pains to conceal that the “information content of the EM field is 
actually the particular Whittaker-sructre of the scalar potential. 


Vii P. Kaznacheyev and LP. Mikhailova, Ulraweak Radiations in Intercellular 
Interactions, lin Russian], Novosibirsk, 1981; and УШ! P. Kaznacheyev, "Electromagnetic 
Bioinformation in Intercellular Interactions," PSI Research, 1) Mar. 1982, p. 47-76. 
Although the Later journal is now defunct, the referenced article im it contains a 
Considerable amount of the information printed in Kaznacheyev's referenced book. 


For example, see V.K Ignatovich, The remarkable capabilities of recursive relations” 
American Joumal of Physics. STO), Oct. 1989, p. 873-878. Particularly notice that 
Tgnatovich points out а remarkable bidirectional wave structure inside the potential 
sociated withthe Schroedinger wave itself. However, he gives no credit to Whitaker 


1905 paper pointing out precisely that structure in any scalar potential, about two 
decades before the beginning of quantum mechanics. И also seems at leat somewhat 
curious, if nothing else. that Ignstovich's paper closely follows this authors calling 
‘ational attention (in national symposia and conferences) to the significance of the fist 
and second Whitaker papers and of the structured potential. The fom of Ignatovich's 
paper is almost as if the Soviets wish to sce whether or not American physicists are yet 
ware of the significance of the Whittaker-structured potential to an enumerable unified 
бай theory. In other words, this may be related to the Soviets use of the structured 
potential in their microwave radiation of the US. Embassy in Moscow since the latter 
1980s. There, the object was simple: Pick a high level target, the U.S. Ambassador to the 
Soviet Union. Electtomagnetcally induce some health problems and biological changes 
in U.S. Embassy personnel, using the internalized EM, Whittaker-sructured. scalar 
potentials — or, in short, energerics. These puzzling health changes will guarantee the 
personal attention of the NSA. CIA, State Department, U.S. President, ele. When no 
fe can explain what's happening. they would tum to the U S. scientific community for 
fin explanation. И no scalar counteractions are made by the U.S. onsite at the US. 
Embassy in Moscow, then the Soviet planners would know that the U.S. was unaware of 
scalar electromagnetics as an engineerable unified ek theory. Ta that case the Soviets 
‘would know with one hundred percent accuracy thatthe U S. knew nothing of scalar EM 
(energetics), and hence had not developed scalar EM (energetics) weapons in secret, and 
also had no defenses against the secrelly-developed Soviet scalar EM (energetics) 
‘Weapons. For years, the U.S. answerresponse — or complete lack of it — onsite at the 
‘Moscow Embassy reassured the Soviets that we were defenseless. If Ignatovich's paper is 
"he same sort of probe, then by the lack of response to his American Joumal of Physics 
article the Soviets may rest assured that the U.S. scientific community is basically stil 
Unaware of scalar cleewomagnetieslenergetics as an engincerable unified field theory 
However, slowly a very small рап of academia s beginning to wake up to the potential — 
pun definitely intended! — of Whitaker's two papers. 


17. Т.Е. Bearden, The Excalibur Briefing, 2nd Edition, Strawberry НЫ Press, San Francisco, 
California, 1988, p. 198-198, 


18, For details of mysterious, instantaneous deaths in Afghanistan, see Yossef Bodansky, 
"Soviets testing chemical agents in Afghanistan," Jane's Defence Weekly, 113), Apr. 7, 
1984, p. 508. For indications of a much “milder” EM disease induction weapon possibly 
used to kil top Radio Free Europe executives in Munich, see "Does Romania have à 
‘cancer weapon”, in “Washington Whispers, Death by Radar. U.S. News and World 
Report, Dec. 12,1988. p. 15. 


19 Ror substantiation that Khrushchev reported the development ofa fantasie new weapon, 
seo Max Frankel, "Khrushchev Says Soviet Wil Cut Forces а Third; Sees "Fantastic 
Weapon.” New York Times, Jan. 15.1960. p. 1 


20. Christopher S. Wren, "Brezhnev Calls for Accord against Tenifying Arms". New York 
Times, June 14, 1915, р. 1, 11: Malcolm W. Browne, "Senatorial Group Received by 
Brezhnev," New York Times, July 3, 1975, р. 2; Christopher S. Wien, "Moscow Now 
Pressing Disarmament,” New York Tunes, Aug. 121975, р-б. 


21. рай agreement introduced by Andrei A. Gromyko to the United Nations thirtieth 

Session of the General Assembly on Sep. 23, 1975: Prohibition of the Development and 

Manufacture of New Types of Weapons of Mass Annihilation and ofNew Systems of Such 

Weapons. The first article provided that the types of these new weapons would be 
рее throughnegotiationsonthe subject. 
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To the Soviets, the microwave radiation of the U.S. Embassy in Moscow is a beautifully 
designed and very valuable intelligence collection tool: First, irradiate а high level US. 
target — the U.S. Ambassador to the Soviet Union. Use Whituker structured 
microwave potentials to induce a variety of health changes and diseases in Embassy 
personnel. including serious illnesses (and eventually deaths) of U.S. Ambassadors. This 
Provides а strong stimulus and guarantees the direct attention of the CIA. DIA, NSA. 
NSC. DARPA, State Department, Department of Defense, and the President of the U.S. 
Puzzled, they wil turn to highly competent U.S. scientific establishments to ascertain 
‘what exactly is going on. That is, the bes knowledge of the U.S. system will be brought to 
Dear on this puzzling problem. By the subsequent US. reaction or lack ofit — on site at 
the Moscow Embassy, the Soviets can ascertain with 100 percent certainty whether or not 
the US. is aware ofscalar electromagnetics. unaware, of course. then the U.S. has not 
developed scalar EM weapons of its own, or defenses against such weapons, 


For more specifie details, see Т.Е. Bearden, AIDS: Biological Warfare, Tesla Book Co. 
РОВ 1649. Greenville, TX 75401,1988. 


For example, in the 1960s and 70's French inventor Antoine Priore, working with some of 
the finest French medical scientists, positively proved that killer diseases such as cancer, 
leukemia, sleeping sickness. eic. can be cured clectromagnetically. This was nol 
anecdotal material, but rigorous scientific experiments properly performed and reported 
in the French medical joumale. For a complete resume of the Priore Affair. see Jean- 
Michel Graille. Le Dossier Priore, De Noel. Paris, 1984 [i French]. For a substanti 

synopsis, see Christopher Bird, "Appendix I: The Case of Antoine Priore and his 
Therapeutic Machine! A Scandal in the Politics of Science.” in TE. Bearden, AIDS: 
Biological Warfare, ibid р. 46-375. See also Priore references, bid, p. 333-339. For an 
excelent summary of the Priore Affair, with some details of the working of Priores 
‘machine, particularly see David M. Rorvik, "Do the French have a cute for cancer? 
Esquire Magazine. uly 1975,p. 110-111,142-149. 


For an early discussion of the Woodpecker and some of the disagreement between 
analysts, see "Powerful Soviet radio signal protested." Aviation Week & Space Technology 
Nov. 8, 1976. For an interesting report оп the Woodpecker, see Robert Horitz, The 
Woodpecker Project- A Preliminary Report Association ot North American Radio Clubs, 
Jan. 8. 1987. Also, it is at least an Interesting "coincidence" that the depletion of the 
‘ozone in a giant hole over Antarctica was only discovered in 1977 — after the powerful 
Soviet Woodpecker transmitters began operation in 1976. 


‘Other leading scientists have at least speculated on potential EM biological warfare 
capabilities of the Woodpecker. though of course in the vein of conventional EM effects 
оп Biological systems. Cf "Soviet device uses radio waves as tranquilizer,” Associated 
Press release. Huntsville [Alabama] Times, May 19,1983. In this article, Dr. Ross Adey is 
quoted as having tested the Soviet Lida machine, which generates pulsed 40 megahertz 
‘dio waves and broadcasts them to affect biological systems. Айсу described testing the 
machine on а cat, and in two ог three minutes the cat Was sitting quietly almost as though 
transfixed, and uninterested in its surroundings- The animal remained uninterested in ils 
Surroundings. according to Агу, for some 20 to 30 minutes after the machine was tumed 
am 


Dr. Robert Becker has particularly pointed out that the available evidence suggests that 
the Woodpecker is multipurpose, and could include an experimental attack directed 
against Americans. Sce Chapter 15: "Maxwells Siler Hammer,” of Robert О. Becker, 
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electromagnetic wave), also, Maxwell's equations describe an electromagnetic feld as a vector. However, the first 
impression is erroneous, and no contradiction exists. 


Definitions of Physics: Any conductor has both inductance and capacitance, that is, the ability to accumulate. 
charge on i's surface. А charge on the surface of a conductor creates an electric field (electrostatic field). The 
potential (voltage) at any point of the electric field is a scalar quantity! (That is, it is a scalar electric field ..). 


Field of any 
charged 
conductor Top view 
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If the electric charge of the conductor varies with time, then the electrostatic field will also vary with time, resulting 
in the appearance of the magnetic field component: 
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Thus, the electromagnetic wave is farmed (with the longitudinal component of E...) 


REMARK: In order to understand һом a longitudinal wave interacts with conductive bodies, one needs to read 
the section of electrostatics entitled "Electrification by Influence". Particularly interesting are Maxwell's equations. 
where they mention the displacement current. 


Now we come to the first secret: 


M.D. and Gary Selden, The Body Electric: Electromagnetism and the Foundation ofLife, 
Wiliam Morrow & Co. New York, 1985, p. 271-329. 


26. Since that announcementin Scence the weather over the United States has continued to 
he more anomalous than could possibly be attributed to chance excursion from norm. 
For a more orthodox concept of weather manipulation via ordinary EM means, sec 
Bemard J. Eastund, Method and Apparatus for Altering a Region in the Earths 
Atmosphere, Ionosphere, and/or Magnetosphere, U.S. Patent no. 468,605, Aug. 11.1987. 
Eastlands process can be used to steer distant je streams, to disrupt communications 
‘worldwide, and to destroy or deflect a missile attack. Significantly. the U.S. government 
requested Eastlund nor 10 patent the weatherwar process. For other related orthodox 
references, sce G. Melz and F.W. Perkins, "lonosphenc Modification Theory.” Radio 
Science, 91), Nov. 1974, p. 885-868; Carrol et al, “The Platteville High Power Facility. 
ibid.. p. 889-8042 WE. Gordon and H.C. Carlson, Jr. “Arecibo Heating Experiments 
ibid. р. 1041-1047; Мейл et al. "Tonospherie Heating by Powerful Radio Waves ibid. P- 
1049-1063. Since microwave heating is of interest in the Eastlund phenomenon, related 
references on electron cyclotron resonance heating are of interest Cf Batchelor and 
Goldfinger. "A theoretical study of electon-cyeloron absorption in Elmo bumpy tors 
Nuclear Fusion, 2064), 1980, p. 403-118 and Kosmabl ct al, "Plasma acceleration with 
microwaves near cyclotron resonance.” Joumal ofApplied Physics, 38112), Nov. 1967, p. 
44576-4582 

‘Apr. 1980 р. 212223. Interestingly, Eastland’ patent cites a reference to Nikola Tesla 
in Liberty Magazine, Feb. 1935. p. 7. Final. for à Soviet orthodox paper on the 
Possibility of using intense microwave radiation to influence the weather and cause 
precipitation fram clouds, sce ET. Prousevich, "Microwave weather modification,” 
Soviet Technical Physies Leners, W3). Mar. 1981, p. 114-115. 


27. For illustrations of the Woodpecker intersection grid over the U.S.. see Christopher 
Chant and fan Hogg, Nuclear War in the 198017, Harper & Row, New York, 1983, p. TI; 
Soviet Military Power, U.S. Department of Defense. INS p. 45. 


28. Bearden, оче Weather Engineering Over NorthAmerica, Le, Videotape. 1985: "USSR: 
New Beam Energy Possible”, Defense & Foreign Affairs Daily. 1011) June 12.1984, P. 
127 Ironically. results of this Soviet engineering of the weather over the U.S. is being 
accomplished nearly continuously at present. The results of the artificially created highs 
and lows — and their movement across the U.S. — has now been detected by our 
atmospheric scientists, particularly atthe University of Ilinois in Urbana-Champaign. 
Beginning on Jan. 5. 1900, the "strange weather phenomenon” was detected as a large- 
scale pressure wave, enormous in size and extent, traveling at about 50 miles per hour. 
‘On Jan. 14. a similar detection of the effect was made, and again in March. Oa Dee. 21. 
1990, again the large-scale pressure wave was detected. In the past, solitary pressure 
waves have been detected inthe atmosphere, but always small and only as a local effect. 
‘These observations are the fist detections of large solitary pressure waves, 80-100 
Kilometers in wavelength. six kilometers high, and extending north-south across two 
States, The two Jan. 1990 waves lasted 11 and 16 hours respectively. Already the 
researchers are accepting the phenomenon as natural, and excitingy stating that it сап be 
used to "predict the weather ahead of the traveling giant wave. One would certainly hope 
so, since the giant wave is a Russian scalar wave interferometry creation in the first place, 
designed to direct and influence the weather over the UST However, now we are going o 
fee our atmospheric scientists accepting these heretofore unheard-of phenomena as 
absolutely natural! As this author stated once before US. our scientists do not recognize 
Soviet weather engineering when its right over their heads in plain view, because they 
know nothing of scalar EM waves and scalar interferometry. Fora reference to the 
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detection of these giant, moving pressure waves, sec "Strange Pressure Waves Crossed 
MidWest in 19907 Warr Sireet Journal Jan. 15,1991. 


Bearden, Fer-de-Lance: Briefing on Soviet Scalar Electromagnetic Weapons, Tesla Book 
Co, POR 1649, Greenville, TX 15401. 1986: AIDS: Biological Warfare, Tesla Book Co. 
1988; Solutions to Tesla's Secrets and the Soviet Tesla Weapons, Tesla Book Со, 1981 
‘Soviet Psychotronic Weapons,” 1978: The Excalibur Briefing, Strawberry Hil Press, San 
Francisco, 1980. "Sur Wars Now: The Bohm-Aharonov Effect, Scalar Interferometry, 
and Soviet Weaponization,” Tesla Book Co. 1984; Tesla's Electromagnetics and Из 
Soviet Weaponization,” Proceedings of the Tesla Centennial Symposium, IEEE and 
International Tesla Society. Colorado College, Colorado Springs, Colorado, 1984: and 
others such as Analysis of Scalar Electromagnetics, Tesla Book Co., 1990 and “Soviet 
Phase Conjugate Weapons: Weapons That Use Time-Reversed Electromagnetic Waves 
Bulletin, Committee to Restore the Constitution, РОВ 986, Fort Collins, Colorado 80522. 
Jan. 1988, 


TE Bearden, AIDS: Biological Warfare, 1988, p. 26. 
TE Bearden, Ferde-Lance, 1986, p. 20-223 


Paul Brodeur, The Zapping ofAmerica: Microwaves, Their Deadly Risks, and the Cover- 
Up. W.W. Norton & Co. New York, 1977, p. 39-40.60-61.95-134. 


A.M. Lilienfeld et al. Foreign Service Health Status Stud: Evaluation of Health Status of 
Foreign Service and Other Employees From Selected Eastern European Posts. Department 
of Epidemiology. of Hygiene and Public Health, The Johns Hopkins University. 
Baltimore. Maryland, Final Report, July 31. 1978. De Lilienfeld. professor of 
epidemiology. also directed a study in the eariy 1960s which pointed ош a posible 
Connection Between Down's syndrome in children and exposure of their parents o radar. 
[See Arnold T. Sigler, Abraham M. Lilienfeld, Bernice Н. Cohen, Jeanette E. Westlake, 
‘Radiation Exposure in Parents of Children with Mongolism (Downs Syndrome). 
Bulletin of he Johns Hopkins Hospital, Vol. 117, 1965, p. 374-399] He also directed 
another study which found a significant increase of chromosome abnormalities in the 
blood of persons who had formerly been radar workers. Dr Lilienfeld obviously Was a 
highly qualified and excellent choice to direct а study of the U.S. Embassy personnel 
health problems vis a vis the Soviet microwave radiation ofthe U.S. Embassy. That US, 
biophysics Knew nothing of infolded Devyatkov structures of Whitaker potentials and 
human vulnerability to such EM biological warfare is most certainly not the fault of Dr 
Lilienfeld. See also Robert С. Mallalicu, A Model ofthe Microwave Intensity Distribution 
Within the U.S. Embassy, Moscow 1966-1977, Report FS-80-166, Applied Physics 
Laboratory, Johns Hopkins University. Baltimore, Maryland, Aug. 1980. Dr. Mallalieu is 
a very capable scientist and, just as for Dr. Lilienfeld. it is most certainly not his fault that 
the US. biophysics community had no knowledge of the Soviet method of inducing 
cellular diseases and changes by means of infolded hidden bidirectional EM wave 
“Structures of Whitaker potentials АП of the very able Johns Hopkins scientists in fact 
^d a highly capable job with the zoos they had available to bring о bea on theproblem. Te 
‘was simply thelr oot and theoretical models that were inadequate and failed them, 


Microwave Radiation at the U.S. Embassy in Moscow and Is Biological Implications: An. 
Assessment, US. Department of Commerce, Doc. #NTLA-SP-81-12, Mar. 1981 


See also Martin Ebon, Psychic Warfare: Threat or ино, McGraw Hil, New York, 1983, 
pasim. See abo Captain John D. LaMothe. Controlled Offensive Behavior — USSR, 
Report ST-CS-01-169-72, Defense Intelligence Agency, Washington, D.C. (Released 
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under FOIA), See also Captain John D. LaMothe and Mr. Louis Maire, Soviet and 
Czechoslovakian Parapsychology Research, Report DST-I810S-387-75, Defense 
Intelligence Agency, Washington, D.C. (Released under FOIA). See also Barton 
Reppert, Associated Press release, "Microwaves in Moscow remain mystery for 05.7 
Huntsville [Alabama] Times. May 22,1988, p. TB. 4B, 


Ci Bearden, Ferdeance, 1986: AIDS: Biological Warfare, 1988; "Soviet Phase 
Conjugate Weapons: Weapons that use Time-Reversed Electromagnetic Waves.” CRC 
Bulletin, Jan, 1988. 


Sce “Secret Speech: Did Brezhnev Come Clean”, Nuronal Review, 29(8), Mar. 4, 1977, 
p. 248.250. 


William Beecher, "Brezhnev termed detente a ruse, 1973 report said” Boston Globe, Feb. 
1975, p. 1,12. 


ET. Whitaker, "On the partial differential equations of mathematical physics.” 
Mathemarische Amalen, Vol. ST, 1903, p. 333-355. A copy of this paper is included as 
Annex B ofthis book 


ET. Whittaker, "On an expression of the electromagnetic field due to electrons by means 
of two scalar potential functions.” Proc. Lond Май, Ѕос Series 2, Vol. 1, 1904, p. 367- 
372. A copy of this paper is included as Annex C of this book. 


N.D. Devyatkoy and M.B. Golant, "Prospects for the use of millimeterrange 
clectromagnetic radiation a5 а highly informative instrument for studying specie 
processes in living organisms.” Soviet Technical Physics Leners, 1209). Mar. 1986, p. 118. 


ND. Devyatkoy, Ed, Applications ofLow-Intensity Millimeter Wave Radiation in Biology 
and Medicine [in Russian], IRE Akad. Nauk. SSSR, Moscow, 1985. 


Үш P. Kazmacheyev and LB. Mikhailova, Ulraweak Radiations in Inercellar. 
Interactions [in Russian], Novosibirsk, 1981. 


Ушї P. Kaznacheyev, “Electromagnetic Bioinformation in Intercellular Interaction.” 
Novosibirsk. 1981 lin Russian]. English translation in Psi Research, 1(1) Mar. 1982, р. 
47-76; ҮР. Kaznacheyev et al, "Distant intercellular interactions in а system of two tissue 
cultures,” PsychoenergeticSyitens, 1(3), Mar. 1976: Vlail P. Kaznacheyev et al, "Apparent 
information transfer between two groups of cells," Psychoenergetie Systems, 1(1), Dec. 
1974: V.P. Kaznacheyev, “Information Function of Ultraweak Light Flows in Biological 
Systems,” in Problems in Biophysics, Novosibirsk. 1967, p. 7-18 [in Russian] 


For a detailed exposition of time reversal in physics, see Robert б. Sachs, The Physics of 
Time Reversal. University of Chicago Press, Chicago, 1987. 


As carly as 1898 Сай Barus — in a paper titled "A curious inversion in the wave 
mechanism of the electromagnetic theory of ligh” American Joumal of Science 5 
(Fourth Series). May 1998, p. 343-348 — showed an interpretation of Maxwells 
electromagnetic wave equations that could make the wave run backward. His paper was 
ignored, but it may have been the fist indication of what today in nonlinear phase 
conjugate optics is known as Ве time-reversed EM wave. Some appropriate references on 
phase conjugateime-reversed EM waves are: (1) Amnon Yariv. “Chapter 16: Phase 
Conjugate Opücs — Theory and Applications." Optical Electronics, 3rd Edn., Hol. 
Rinehart and Winston, New York, 1985; (2) Robert A. Fisher. Ed., Optical Phase 
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Conjugation, Academic Press, New York, 1983; (3) U. Yu Zel'dovich et al, Principles of 
Phase conjugation, Vol. 42, Springer Series in Optical Sciences, Theodor Tamir, Ed. 
Springer-Verlag, New York, 1985; (4) David M. Pepper, "Nonlinear Optical Phase 
Conjugation.” Optical Engineering. 21(2) Mar/Apr. 1982. p. 156-183; (5) David М. 
Pepper. "Applications of Optical Phase Conjugation. Scientific American, 25401), Jan. 
1986, p. 75: and (6) F.V. Bunkin et al, "On sound phase conjugation with amplification of 
phase conjugated wave; Soviet Journal of Quantum Electronics, Vol. 11.1980. p. 687 


Fritz Albert Popp, "Photon Storage in Biological Systems” in Fritz Albert Popp ct al 
Eds, Electromagnetic. Bio-tnformarion: Proceedings of the Symposium, Marburg. 
September 5, 1977, Urban & Schwarzenberg. Baltimore, 1979, р. 123-149. This very 
important paper presents Popp's discovery of the body's master cellular communication 
зучет. Ruth has experimentally confirmed the existence of the degradation radiation 
Tcu photons) of Kaznacheyev. Experimental results of Ruth and others have ed Popp 
1o postulate that biological systems generally have the capacity to store coherent photons 
‘which come from the external World, and that ulraweak photon emission from biological 
Systems is governed by photon storage (ie. charge up of coherent internal structuring of 
the elecnical charge or potential] within the cel population. [Note that the present 
author's dynamic sfarbtical graviton as photonantphoton coupling concept, in 
Conjunction with Whittaker-structured potentials on atomic nuclei, gives the precise 
mechanism by means of which Popp's coherent virtual photons ae stored as components 
of gravitons in Whitaker potentials. Sce also Fritz Albert Popp, Blophotonen. Ein 
heuer weg zur Losung des Krebsprobiems, Verlag far Medizin, Heidelberg. 1976 in 
German. 


For a much earlier and very useful work on mitogenctic radiation, see Otto Rahn, 
Invisible Radiation of Organisms, Verlag von Gebruder Bornraeger, Belin, 1036. Rahn 
points out that dividing cells — and dying cells — emit a primary biological energy in the 
Ultraviolet light range around 2600 angstroms. This mutosenetc radiation (MR) can be 
transmitted through quartz to cause conspicuous stimulation of mitosis in isolated cell 
colonies. The book includes methods of observing biological radiations, special 
characteristics of the radiation, analysis of the mitogeneti effec ete. An earlier hook on 
this subject, with a fairly complete bibliography up to 1932, is W. Stempel, Die 
Unsichibare Strahlund der Lebewesen, Jena, Gustav Fischer, 1932 lin German]. Note that 
this German work preceded the Soviet work of Kaznacheyey after WWII, including the 
ЕМ transmission of cellular effects through quartz windows. 


IE. Bearden, "Maxwells Lost Unified field Theory of Electromagnetics and 
Gravitation.” Proceedings, РАСЕ Third International New Energy Technology 
Symposium. June 25-28,1988 at Maison du Citoyen, Hull (Ottawa). Canada, 1988. 


‘TE, Bearden, "Maxwells Original Quaternion Theory Was a Unified Field Theory of 
Electromagnetics and Gravitation” Proceedings, PACE Third International New Energy 
Technology Symposium, June 25-28, [988 at Maison du Citoyen. Hull (Ottawa). Canada, 
[з 


For a cogent argument about what might have been discovered much earlier in physics if 
quaterions had not been cast aside, see James D. Edmonds. Jr. "Quilernion Quantum 
‘Theory: New Physics or Number Mysticism?", American Jounal of Physics, 4203), Mar. 
1974, pi 220.223. Just how much more powerful was Maxwells quaternionic expression 
of EM theory than was Heaviside's (ie. the modern) vector interpretation, was succinctly 
expressed by Josephs as follows: “Hamilton's algebra of quatertors, unlike Heaviside's 
algebra ofveciors. is nota mere abbreviated mode ofexpresting Cartesian analysis butis an 
Independent branch of mathematics with йз own rules of operation and йз own special 


theorems. А ишетә, is infact, a generalized orhypercomplex number." (HJ. Josephs, 
‘The Heaviside papers found at Paignton in 1057 Electromagnetic. Theory by Oliver 
Heaviside, Including an account of Heaviside's unpublished notes Jor a fourth volume, and 
‘witha foreword by Sir Edmund Whittaker, Vol, I, Third Edition. Chekea Publishing Co. 
New York, 1971. p.660. 


52. For example, one difference between vectors and quaternions is of particular interest. In 
multiplication. when the multiplied vector components of two quaternions produce а 
zero vectorial resultant, the product of the quaternions may still produce a nonzero scalar 
resultant Further, this scalar resultant has a hidden variable intemal structure of 
Infolded functions of the component vecors that have vectorially “zeroed” or "cancelled 
When the interacting zero-summed vector components of the quatemions are ЕМ force 
vectors, the nonzero scalar component of the quaternion resultant — with is. 
deterministic, infolded, zero-summed (and so oppostvely paired) vectors represents а 
trapped EM siress ofspacetine, and hence it is а deterministicalfy EM-substructwed scalar 
potential. Further, this scalar potentials deterministic, infolded EM vector structure is 
Vector zeroed. hence constitutes a force-free field. with its presence and is infolded EM 
trcture completely hidden from normal “electron translating" detectors. This structured 
‘quaternionic force-free potential represents a patterned change in the local stress energy 
density of vacuum. Ifthe infolded vectors are functions of time, then cach inflded 
Component ofthe structured potential is time-varying. One can even produce standing 
‘waves of and deterministically structured dynamic patterns in, the locally trapped energy 
density of vacuum. These changesfaves in the local vacuum stress energy density represent 
Very strong, engineerable, electrogravitarional changeshvaves in the local ate ffi of tine 
ind in the local curvature of spaceimefvacuum itself. ` This directly extends present 
Einsteinian general relativity, making it an empirical engineering science, and adding in 
the missing electromagnetics as well. In short, Maxwells original quaternion theory was 
already а unified field theory of gravitation and electromagnetics — it was a testable and 
engincerable theory of leciognavitatin 


‘Oliver Heaviside abhorred the quaterion, since it linked together a scalar component 
and a vector component or “apples and oranges,” in his view. When he excised the scalar 
Component of the quatemion te produce his vector mathematics for translations of 
Maxwells theory, Heaviside threw away eecrognuvitatin. 


As is well-known, Maxwell prepared his EM model based on his mechanical model of the 
etheric medium. Ао, Maxwell himself was well aware of the importance of EM stress in 
the medium, although he had apparently not realized that this represented gravitational 
"urge" or gravitational potential. He knew that vectors alone could not express EM. 
stress effects, but quaterions captured them. For example, quoting fom Maxwells A 
Treatise on Elecriciy and Magnetism, Vol. 1, 3rd Edition, New York, 1954: "There are 
physical quantities ofanother kind which are related to directions in space, but which are 
"not vectors. Stresses and stains in solid bodies are examples, and so are some ofthe 
properties of bodies considered in ihe theory of elasticity and in the theory of double 
fraction. Quantities ofthis clas require for their definition nine numerical specifications, 
They are expressed in the language of quatemions by linear and vector functions ofa 
vector" Unfortunately the internal structure of atoms was not known at the dme, so 
Maxwell ad no way of arriving at the activation charging of atomie nuclei by EM stress, 
Note that Maxwells book was fist published in 1873. 


See also R. Chen, "Cancellation of internal forces,” American Joumal of Physics, 494) 
Apr. 1981, p. 372 for a discussion of summation vectors and internal vectors. intemal 
forces occur in equal and opposite pairs (Le. as stresses), о they contribute nothing to 
the vector sum (Le, to external translation}. Note, however, that just this sort of stress in 
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the medium or in the system is what was captured by ihe non-disappearing scalar 
‘component of the resultant in quaternion multiplication, even when the vector translation 
Component ofthe interaction resulted in a zero transition (vector) resultant 


‘The scalar component of Maxwells quatemions captured and retained the intemal 
vectors that result from zero-vector summations of non-zero EM force fields. Olver 
Heaviside (and to a lesser емен, Willard Gibbs) discarded the entire internal EM vector 
region when he excised the scalar component ofthe qaaterion. The internal EM vector 
egion is the electrogravitarianal region, and that is what was discarded — all hose parts of 
Maxwell's theory where EMforces tum to gravitational potential. Accordingly Heaviside 
‘only captured a subset of Maxwell unified EMIG field theory; he captured only that small 
‘ubserwhere gravitation and electromagnetism ше mutually exclusive. 


In the vacuum, this internal or infolded EM stress energy constitutes a change ofthe local 
gravitational porental, hence a curvature of the local spacetime. Further, a deterministic 
ftructre ofthese equal and opposite pairs of internal EM forces can be and i infolded 
Within the potential, and hence "hidden" within a structured change to the local 
‘vacuumlspacetime. 


Ironically. Maxwell in 1873 had already writen a theory that embodied David Bohm’s 
hidden variables. which Bohm would produce three quarters of a century haer. In 
addition, Maxwell had already falsified the general relativity theory that Einstein was lo 
produce four decades Шет. for Maxwells infolding of EM forces into a gravitation 
potential had already curved — and dererministically structured — local spacetime. Not 
owing that EM forces can be internalized and trapped. and used to curve spacetime, 
Einstein considered only the extremely weak gravitational force as an agent of spacetime 
curvature. But the б-ке is so very weak (zy, 10 or so as strong as the EM force) 
that only а huge collection of mass — such as the sun or a star — would exert fores 
powerful enough to curve spacetime sufficenly to be detected. Since the observer. his 
Bboratory. and his instruments would never be on the surface of the sun or of a slar, 
Einstein reasoned that — where the observer was — local spacetime would essentially be 
flat and never curved. Accordingly, he made a most erroneous postulate in his general 
relativity theory: he postulated that he local spacetime would be Па, and uncurved. The 
erroris that he stated the postulate incorrectly. Rigorous, he should havepostulated that 
"he local spacetime would not be curved whenever only the weak gravitational force was 
used as the agentfor curvature, for that is he correct statement ofthe postulate and what it 
assumed. Accordingly, Einstein did not at all write a complete theory of curved 
Spacetimes. stead, he wrote a very special case. His postulate of the locally Tat 
Spacetime contains unwitting, hidden assumptions that (1) electromagnetism is always 
mutually exclusive from gravitation, (2) only the weak gravitational force is used as an 
agent to cause spacetime curvature, and (3) electromagnetic field in free space (actually, 
in spacetime) always moves at the speed of light and is never locally trapped. 


Einstein then spent the rest of his life in a fruitless search to try to find how to recover 
the electromagnetics which his general relativity theory excluded. Ironically. he never 
tealized— as did none ofthe relativists — that his own postulate of a flat local spacetime 
prevented any unification of EM and б, because i inadvertently had already declared 
{hem mutually exclusive. 


Bearden, “Maxwells Lost Unified Field Theory... 1988. 


Bearden, "Maxwells Original Quaternion Тасо." 1988. 
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Sce note 52. There are actually two kinds of EM energy: (1) extemalized EM energy, or. 
ЕМ energy in translation, and (2) internalized EM energy. or EM energy trapped with а 
medium and not externally translating. Note that he trapped internal EM energy is quite 
dynamic. and continually acting on the loca medium. Note also another marvelous thing 
‘hich orthodox physics has completely missed: Trapped internal EM energy is essentially 
perpetual it тау be regarded as continually doing intemal “work” on the medium, but since 
"is mot translatable externally, it cannot dissipate. This is because "tapped" means that 
the energy is in its own "closed system: therefore the energy of that closed self-system is 
conserved (perpetual) ший something breaks (opens) up the closed selbaystem. tis 
energy that is actually completely dynamic, but localized. This is а new and more rigorous 
Interpretation ofpotential energy: Potential energy is simply localized energy that is not 

ansating externally. hence is never dissipated as extemal work, It is continually and 
completly doing intemal work 


What we are saying is that the very concept of energy is simply that of continual 
‘expenditure of work completly locally and intemally — on and in the medium — 
‘without external translation through the medium. That can be taken as the definition ofa 
medium: an nti or regime where this holds. Hence the difference between energy and 
‘Work is simply only esterna translation. That is. with zero external translation, there is 
zero extemal scattering because no distance is involved — and work has been equated to 
the extemal scattering of EM energy in multiple directions over specific distances. We 
accent the latter statement: the present concept of physica work a priori assumes 
simultaneous extemal translation of EM energy (trapped work) into multiple directions 
once ie. assumes catering. 


“The situation is clarified if we realize that we can consider any particular thing as simply a 
collection of even finer things. Applying this principle, the energy of one object becomes 
the local collection of the energies of many finer objects. The energy of one finite region 
of spacetime becomes a collection of the energies of even finer regions of spacetime. 
where these finer regions are all part of the larger collective region. When energy does 
not exterally translate, it does not matter whether or not it is thought of as “energy” in 
the rather mystical orthodox sense of "the capacity to do extemal work”, or if it is thought 
‘fas "continually occurring internal work without external translation" which Later of 
Course, just simply means without doing external work. 


The result of all that laborious reasoning is this: energy may be regarded as intemalized 
work. Work may be regarded as extemalized and scattered energy. Presently, 
Tnteratized work is sometimes referred to as virtual work. Le. work is bring done, Dut 
notin external translation. 


One additional factor must be noted: Since the energy ofan object is actually a localized 
collection of the energies of many smaller subthings of the object, then those subtings 
"may be externally translated im two fashions: (1) they cam be iranslated in multiple 
directions, out of the region, in which сазе their energies now are not integrated In 
other words, ihe “energies” of the subobjects now read individually with the 
observerldetcctorlinstrument We may say that the "enemy of the original region” — 
‘which was an integral of all the subenergies — has now been disintegrated. In physics, the 
notion ofthis disintegration of internalized energy by external scattering is known as the 
production ofheat. The concept of heat applies to the degree о extemal scattering and 
hence disintegration of intemalized energy. Things which can be ined up and integrated 
are things that are ordered, Thus the scattering of internalized energy (the catering of 


order) isdisorderinofenergy. 
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Note also that we are now somewhat in violation of the present interpretation of 
thermodynamics, as regards the notion of æmperanure. We state unequivocally that any 
instrument only measures or detects its own intemal change, nothing else. No instrument 
actually measures the "temperature" of an object or region; instead, at least itl Би of 
energy fom that region must be extemally translated from the region and into the 
instrument, to cause an internal change (internal work) in the instrument But in that 
case we did nov асшайу measure the temperature content of the object or region. We 
‘actually detected the escape and disordering of some of that temperature content and 
“measured” the characteristics of the extemalized escape. In ascribing а temperature 10 
the object, we are actually making а statement about the rate at which that object's rapped 
internal EM energy can externally translate and escape and be scattered, given the chance to 
ido so. Rigorous, this is in accord with the quantum mechanical view. An object has по 
Such thing as a temperature, until we measure ot defect or observe the temperature. Even 
then, we do not measure or detect or observe the temperature, but only а certain change 


Now there are actually three kinds of external translation of energy that can be made — 
thermodynamics only accounts for to. 


First, we can have external scattering translation, which equates to the orthodox concept 

‘work. In that case, the infernal energy work is "being expended as external 
‘work Note that the work is alvays being done in a different region Trom where the 
Energy is conceptually, when we state that "energy is being expended as work 


Note now that the extemalizing translation requires movement through an external 
distance hence through time. Since in the macroscopic world EM energy normally 
Scatters off atoms by its interaction with their electron shells, then in the macroscopic 
‘world EM energy is continually and continuously being expended as work, That is, order 
integrated internal energy) is continually being expended. as disorder (extemal 
disintegration of the previously intemally integrated energy). This process — of 
continual production of disorder by external ЕМ scattering — is known as entropy. The 
extemal scattering/disordering actually involved. “translation through lime.” Now, 
actualy, in physics the universe is composed of angular momentum — which has the units 
fof energy multiplied by time. Further the observable universe can only change in 
Incremental unit of action, called quanta. One quantum consists of а lide piece of 
energy welded toa litle piece of time, so to speak, with no seam in the middle. Hence 
for energy to "translate". quantum change must occur, and in this case we must think of 
the external scattering and disintegration of internalized energy as actually being the 
extemal scattering of internalized collections of quanta. But in that case, the internal 
collected quanta contained internally collected time amounts as well as energy amounts. 
Hence in the entropic macroscopic world we are continuously scattering not only EM. 
energy but EM time. What we eall the "rate of low of time” consists of nothing but the 
external translation/scattering of action, hence the extemal translation/scattering of 
energy and the external tanslaton/scatering of time, The normal "low of tme" is 
‘actully the external dinintegration/scattering of internalized integratedboundary-coherent 
fine, In other words, the production of entropy and the production ofthe "forward flow of 
time” are actualy one andthe same thing. Further, the "ate of flow oftine" is simply the 
"ate of production of entropy. f we change the rate of production of entropy we change 
the rate оон of tine, and vice-versa. 


The second form of extemal translation of imemalized energy is to translate all the 
subenergies in parallel, coherently., Thus if we translate the intemal mass (which is just 
internalized or trapped energy) of an object through space and time coherently, we 


'ranslate the object through space and time. In this case no entropy is produced 
(conceptually speaking) and the object does not "age-change” as such. Everything in the 
object is just as it was. fan object did this and only this, it also would not "move т time” a 
prioni, us far as it itself was concerned, for it would experience no entropy and no 
[internalized change of action, hence no internal change in time. Interestingly. it would 
aso be completely unobservable by any other ‘physical observer’ or "physical 
‘observingdeteting/Imeasuring instrument.” Is interesting, but well beyond ће scope of 
thie paper, that objects can actually be induced 10 move in а fashion very close o this 
Second translation, and this has been experimentally verified. We wil not discuss the 
Second case further, except to say that our very notion of something "moving through 
Space” captures this aspect. ‘The fact that normally objects stl exchange and scatter 
Energy and time externally, even when "moving through space", means that We stil see 
them as moving through normal time (through scattering time.) Rigorousy objects which 
move through normal space and time are objects which (1) keep much of their 
internalized energy unscatered. so that they move through space, and (2) scatter some 
рап of their intemalized energy. so that they move through seater time or normal time. 


The third foem of extemal tanslaionscatering of intemalized energy is marvelous 
indeed: И is negative. In this case, scattered external energy is actually focused back into 
the internal, ordered. integrated energy of the objec. But since this actually involves 
action, or "energy x time, then the object does not scatterldisintegrate time, but rather it 
coherently eollects/imegrates time. To the object, this is a time-reversed situation. 
Rigorously, the object exists in integrating time, not disintegrating time. The object is 
time-reversed. Note that the second law of thermodynamics — which we have just 
violated — assumes that time flow is always positive; ie. that intemalized EM 
energyltime are aways being externally scattered/dsintegrated.” Rigorously, the second 
av of thermodynamics — the law of entropy — only applies to the forward ow of time. 
specifically does not apply to the time-reversed situation. for obviously that would be 
re-ordering and negentropie. Entropy is only ome side ofa two-sided coin; negentropy is the 
otherside. 


Re-ordering of EM energy is occuring, and that is the concept of negentropy. This EM. 
energy that re-orders is phase-conjugated, ie. time-reversed. Its referred to ae negative 
energy. We point out that this is a perfectly permissible form of energy translation, and it 
‘can be quite readily engineered оп the laboratory bench, and even amplified. Most 
physicists presently are very uncomfortable with the time-reversed EM wave, even 
Though it is a proven fact. They desperately try to ignore the negentopic implications, 
for that means the violation of the second lav of thermodynamics, which they strenuously 
iry to hold sacrosanct, And the fact that one can easily amply the перешгору directly 
from entropy, merely by pumping a phase conjugate mirror, also is mos studiously 
avoided because of oa, uter fear ofthe awful implications of that experimental fact. 


56. Bearden, "Maxwells Original Quaternion Theory." 1988.8 


37. Again refer to Maxwells quote in note 52 above. If the vectors are waves, their 
amplitudes are functions of time. Iti easily seen that the infolded functions o£ these 
Vectors waves, in a vector zero resultant summation of opposing Vectors, can and will also 
be waves. Since the vector translation resultant is always zero, then the overall 
magnitude of the standing scalar potential wave may change, or not change, according to 
the specific intemal EM waves and their relationships. In any case, the potential wave — 
‘which in the limiting case may be just a so-called "fd change" in the scalar potential — 
SS be a composite of ts internal, dynamic, EM waves which individually are translating. 
The extemal potential, being a composite formed of relationships, is similar o a phase 
wave, hence can "move or translate through space" at any velocity, simply depending 
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upon its internal arrangement. Note that sealur EM waves are very complex in structure, 
and cannot normally be described by single overall characterizations such as “frequency.” 
wavelength." ete. Those are siring wave concepts, and scalar waves are almost always 
radically different from string waves, 


Originally I chose the term scalar electromagnetics for my unified field theory work. since 
1 based it on Whitaker's fundamental 1903 and 1904 papers. In his 1904 paper, 
Whitaker had already shown that all of classical EM could be replaced by an 
electromagnetics based on salar potentials and scalar potential interferometry 


Whitney has pointed out that a slight correction to Whittakers 1904 paper is required. 
since Whitaker assumed the standard Lienard-Wiechert (LW) mode for the EM 
potentials created by rapidly moving point sources. The LW model was derived at the 
Turn of the century. before the fll development of special relativity theory. The LW 
model is faulty because it fails to conserve total charge” See Cynthia Kolb Whitney. "On 
the Lienard- Wiechert Potentials.” [unpublished]: “Generalized functions in relativistic 
potential theory.” Найти Journal, Vol. 10,1987, р. 289-290: and "A new perspective on 
the hydrogen atom." Physics Essays, 12), July 198, p. 52-55. Whitney also shows that 
mes modem derivation methods for the relativistic EM potentials have been 
retrofitted" о the Lienard-Wiechert results in most present-day texts. She has found — 
and corrected — the error that has been passed along by almost all other theorists. A 
Significant change in the orientation of the longitudinal E-field occurs in the altered and 
Corrected formulation of the potentials. This feld directionality becomes significant in 
any muli-body system, since the new direction provides a torque on the accelerated 
system as a whole, producing an energy transfer that works in opposition о radiation and 
‘moves energy from fields and to particle orbits 


"The Lienard-Wiechert error inherent in Whittaker paper is not fatal, however, and 
merely implies that one may need to utilize some four or so potentials — instead e just 
бо — to filly replace classical EM by scalar potential interferometry when torguing and 
таш body systems are considered. 


Again, quaternionic or Whitaker infoding of functions of EM force vectors inside а 
Scalar EM potential produces a scalar field with a hidden internal structure that can be 
deterministic. Ifthe infolded vectors are rhythmic (waves) the scalar potential will have 
pairs of bidirectional waves multiplied together, infolded as a Whittaker structure 


The Soviets obtained the German radar team at the end of WWII. That team had 
developed radar absorbent materials (RAM), and had also noticed anomalies in their 
RAM materials when testing them for simultaneous illumination by multiple radar beams 
This actually produced ће fst four-wave mixing phenomena, the fist ime-reversed EM 
эзе. and the fist pumped phase conjugate mirror material — in radar, not in opis. 


After WWI, the Soviets also had embarked on a desperate crash effort to try to catch 
the West, develop nuclear weapons, and develop ballistic missiles and anti-bomber missile 
defenses. 


With the Wester development of the atomic bomb, Stalin had been frustrated in his 
plans to wait two years, keep his armies intact, and let the West beat is swords back into 
Plowshaes. He had planned to then march into Europe and take i in six weeks — and 
[е could have done so. except for the advent of the atomic bomb. Now the West could 
bomb him back to the sone age if he massed his armies and tried to move into Europe. 
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SECRET 1 


The power source in Nikola Tesla's free energy device, the amplifying transformer, is а 


SELF-POWERED L-C CIRCUIT 


EXPLANATIONS 


An ordinary LC circuit = with decay d 


AN EXAMPLE OF UNLIMITED VOLTAGE RISE 
(Based on batteries and a switch) 


IE 


EXPLANATION: Batteries 1 and 2 are connected to the capacitor C alternately, through the inductances L. 
Voltage on capacitor C and the voltage from the batteries are increasing. As a resull there can be unlimited 
voltage rise. When the voltage on the capacitor reaches the desired level, it is connected to the load. 


COMMENT: Two diodes were used to avoid synchronisation requirements. Manual or relay switching can be 
used. One implementation used a spark gap to connect the output load but a switch is an alternative method. 


" 


However, Stalin also knew that the atomic bomb would not be the last great scientific and 
technical breakthrough. Stalin was also an iron dictator who brooked no opposition; he 
Killed his enemies. Не marshalled his scientists to actively — even freniedly — search 
for the next such decisive technical breakthrough area. They were lo leave no stone 
‘unturned until they found such am area. Stalin would follow the same scenario 
demonstrated by the West against the Japanese. When the new breakthrough area was 
found, the entire resources of the Soviet state would be marshalled behind it, to develop 
it in great secrecy. At the eleventh hour, they would then thrust it upon the West by 
Surprise. The Wes. unerly confused and helpless, would be forced to surrender (à 
‘Stalin's aims. This was Stalin's plan. 


Under that plan, the Soviets purchased all the scientific journals and literature of the 
West back to the beginning. They transported shiloads of this scientific and technical 
material back to Russia, and set up large institutes fo examine every paper. In one such 
institute. some 2000 PhDs — together with a complete translation salf—was assembled 
бо meticulously review this scientific literature. Anything unusual or interesting was put 
aside for further, more exhaustive review. In this way the Soviets discovered such Tong- 
ignored scientific gems as the two Whittaker papers of 1903 and 1904. They discovered 
negative energy. negentopy, the time-reversed wave, and pumped phase conjugate 
mirrors — all in radar experiments, which were then reproduced in optical experiments 
because of the reduced size and increased accuracy. The very best scientists available 
were шшшей. 


The Soviets have always been the best nonlinear scientists in the work, and they 
succeeded magnificently in this effort. They broke through to а new, engineerable unified 
field theory, dubbing it energevics. And the entire effort was done in greatest secrecy. 
under the complete and total control of the carly version of what is today the Soviet 
KGB. 


By 1950, research in the new бе was beginning, and at top speed — but all in 
completely secret laboratories, under the tighiest security, and under the complete 
control of the КОВ. And the program i stll under their complete control — for 
‘esearch and development, deployment, and employment of the new superweapons. By 
the milSOs, prototype weapons — some of very large magnitude — were undergoing 
Serious testing. 


In the winter of 1957-58, for example, an accidental failure in a huge Soviet Whitaker. 
wave experimental transmitter in the Southern Urals (near Кучун) resulted in the 
discharge of а very large electrogravitational (EG) potential into the earth. This EG 
pulse struck the nearby stored nuclear wastes, sharply increasing the nuclear potential on 
{he radioactive nuclei Since this caused the radioactive nuclei to immediately fission. 
producing a nuclear explosion im the dirt and diry. The resulting radioactive fallout 
Contaminated а large area — over 1000 square mis in extent — and itis sil deadly 
radioactive to this day. [For an orthodox presentation ol the Kyshrym explosion. see 
Zhores A. Medvedev, Nuclear Disaster in the Urals, Translated by George Saunders, 
WAW. Norton & Co. 1979 


61, In January 1960, Nikita Khrushchev announced to the Soviet Presidium the forthcoming 
advent of fantastic weapons. He stated that these new superweapons im advanced 
‘development were so powerful that, if unrestainedly used, they could Wipe out all Ше on 
Es 


In May 1960 Francis Gary Powers high-ying U-2 spy plane was mysteriously disabled on 
а spy mission over the Soviet Union. Some dilcilier with the autopilot were fint 
experienced. Then a dull thump was felt by Powers, and a tremendous orange flash lit 
the cockpit and sky. The flash persisted. however, showing that it was not a normal 
explosion ar ай, but а persistent and sustained EM fireball. The U-2 was disabled and 
Powers bailed ош. to be captured by the Soviets. When Eisenhower publicly lied about 
the U2 mission, calling Ita "weather plane.” an angry Khrushchev cancelled the 
forthcoming summit meeting with the American Presiden, then exhibited the captured 
US. pilor forall the world to see. 


In the fall of 1962, the Cuban Missile Crisis occurred. Khrushchev introduced long range 
muclear-capable missiles into Cuba — missiles whose nuclear firepower would have 
covered the United States like a blanket. Khrushchev was attempting 10 change the 
world balance of power in a single stroke. Fidel Castro was in fat urging the Soviet 
leader to proceed and launch a full nuclear strike against the U.S. However, in an 
"eyeball to eyeball" confrontation, President John F. Kennedy forced the Soviet leader to 
blink and back down, challenging him pointblank with a U.S. naval blockade of Cuba and 
an alered strategic bomber and missile force ready to strike the Soviet Union with a 
massive nuclear strike. 


Aller blustering just long enough to obtain a guarantee that the U.S. would not invade 
Cuba, Khrushchev had no recourse but to submit and withdraw the missiles, for his new 
superweapons were not yet operational. ‘This was а serious humiliation and a loss of face 
before the Communist leaders and before the world. Khrushchevs days as the leader of 
the Soviet Union were numbered unless he staged some dramatic coup to recover. 


Less than six months afier his humiliation by Kennedy, Khrushchev struck back 
venomously with his just-operational scalar EM superweapons — the very ones he had 
referred to in 1960. On April 10, 1963 а giant Soviet scalar EM interferometer was used 


Thresher atomic submarine ой the U.S. East Coast. The stricken submarine, unable 1 
respond to ils jammed controls, sank to crush depth and imploded. (Khrushchev had 
demonstrated to the leaders of he Communis Party that his weapons could easily defend 
against underwater subs by simply jamming their controls, making them helpless hulls which 
Would sink 1o heir implosive destruction) 


Atte same time the sub was stricken, a weapon signature was created. The subs surface 
companion — the USS. Skylark — encountered "EM splatter" which produced noise 
jamming and anomalous failure of multiple electronic systems. Some EM systems simply 
ceased functioning completely — then hours later resumed functioning as if nothing had 
happened. (This cannot be done by norma electronic warfare, but is a signature of scalar 
impulse charging followed by gradual discharge.) The anomalous EM interference 
experienced by the Skylark was so intense that more than an hour and а half was 
required to relay an emergency message back to Naval Headquarters that the Thresher 
‘was in difficulty and possibly lost. For details, see Bearden, AIDS: Biological Warfare, and 
Ferede-Lance. For a conventional account, see John Bentley, The Thresher Disaster: The 
‘Mast Tragic Dive in Submarine History, Doubleday & Co., Garden City, New York, 1975. 


The standing scalar potential wave — discovered experimentally by Nikola Tesla on the 
night of July 3-4, 1899 in his Colorado Springs Laboratory — was fully developed 
theoretically by Whittaker in 1903. (See Reference 39). This scalar wave easily goes 
through the earth or the ocean. Ir interacts with atomic nuclei, not electron shells 
Confronted with the ocean or the earth, the standing potential wave — with its hidden 
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intemal bidirectional EM wave substructure — just sees is natural medium — а 
Collection of nuclei- It is not disturbed or bothered by the fons in the ocean, which are 
such а formidable barrier to ordinary EM force field waves. With the intersection of two 
tery weak scalar EM beams locked on the underwater Thresher, ordinary EM energy 
appeared by destructive interference of the scalar wave envelope. destroying the 
envelope and icing’ the intemal EM energies. Thus the use of two scahr 
interferometer beams in the ocean to intersect and jam an underwater submarine is 
father straightforward, with scalar electromagnetic Weapons. Indeed, an area of the 
ocean can simply be scanned by such an interferometer, to jam all underwater submarines 
fn cause them to sink to their destruction, Note tha, with their electronics squclched 
Of jammed, such stricken subs cannot fire their nuclear missiles. Indeed, the electronic 
icit in the nuclear Weapons themselves аге jammed and squelched, preventing arming 
"and operation of he weapon. 


On Api 11, 1963, one day afier the ЫШ of the Thresher, а Soviet scalar EM 
Interferometer weapon — probably the same one that ever so gently touched the USS. 
‘Thresher — was gigantically pulsed, to intersect two giant potential pulses underwater, 
deep under the surface of the ocean 100 miles north of Puerto Rico. The tremendous 
outburst of unfolded EM energy in the destructive scalar interference zone produced а 
huge electromagnetic explosion deep underwater. Except for nuclear radiation, this 
underwater electromagnetic burst produced all the phenomena of a deep underwater 
"clear burst, A cone of water rose ош of the Ocean to а height of half a mile, 
mushroomed ош into a giant mushroom shape, then fell back into the ocean. The 
explosive eruption was observed by the pilot and crew of a passing U.S. jetliner, and 
feported to the FBI and the US. Coast Guard, Khrushchev had demonstrated the 
weapon's ability to drastically attack and destroy underwater targets, or even use such great 
underwater bursts to destroy whole ffotillas of surface vessels. Ironically. just at the time 
that the waters ой the East Coast of the United States were alive with ships searching for 
"he lost Thresher, the same weapon that killed the Thresher was tested again, and по one 
realized what was occuring 


With these two strategic demonstrations and Soviet involvement in events leading to the 
assassination of President John Р. Kennedy on November 22 of that same ye 
Khrushchev soundly avenged himself for his humiliation by Kennedy and the United 
States im the 1962 Cuban Missile Crisis. Afer that 1962 humiliating facedown and 
Khrushchev forced withdrawal of his Tong range missles fm Cuba, the Communist 
Pay leaders had been moving to remove Khrushchev from power. Khrushchev's 
dramatic, succesful 1963 demonstrations and the death of John F. Kennedy. all under 
over of an effective deception plan. persuaded the Communist leaders to continue him 
in power fora litle longer 


Soviet tests against actual U.S. targets continued over the years. In 1972 at a secret 
meeting in Prague of the leaders of the European Communist parties, Leonid Brezhnev 
Confirmed that detente was a hoax (jus as Gorbachev's Glamast is а hoax!) Brezhnev 
Tamed 1985 as the year that the Soviets would be ready to control the skies, the oceans. 
and most of the land area as they might wish. In other words, all the great strategie scar 
ЕМ weapons would be completed, deployed, and operationally tested 


On December 12. 1985, Soviet “over-the-horizon radars” — with inflded Whitaker 
bidirectional EM wave structures 10 provide distance-independent holography and 
Aispersion-lree phase conjugate shooting — locked-on and destroyed a US. Arrow 
"Allies DC-S jet arerat at Gander International Airport, Newfoundland. In destroying 
the aircraft as а demonstration thatthe 1985 schedule had been met and the Americans 
‘Were none the wiser, the Soviets killed 248 U.S. Army troops and 8 civilian crewmembers. 


9 


[Sce Figure 21]. The troops were U.S. paratroopers retuming to their home station from 
UN peacekeeping duties in the Middle Fast. They were coming home for Christmas, and 
"heir parents, families, and fends were waiting lor them in happy anticipation. The 
terrible tragedy took those happy young lives, and the lives of the fine Arrow crew — опе 
fof is Best. M was not an acident, and it was not a terrorist bomb that destroyed the 
пай and killed all those young soldiers and the crew. It was а brutal, cynical, overt act 
of war by the Soviet Union. И was the final demonstration to Gorbachev of meeting the 
Soviet 1985 schedule for having these giant Weapons deployed and operationally ready 
nd tested. Just two weeks earlier, the weapon had been tested for the third time against 
305 shuttle launch, but in а nondestructive manner. Some six weeks after kiling the 
Arrow, the same weaponry would be used in a highly specialized ЫШ of the Challenger 
with is crew of seven. But here is what really happened to the Arrow DC-8 on 
December 12,1985 


Figure 21. Death ofthe Arrow DC-8, December 12,1985. 


For brevity, we skip all preliminaries, and go immediately to the aircraft as it built up 
speed down the runway оп йз takeoff run. As the Arrow DC- аштай sped down the 
runway. an eyewitness observed multiple beams of light form in the clouds overhead — in 
Tact, she observed the self-focusing of the scalar potential beams of the interferometer. 
‘This selPfocusing (selftargeting) began to cause clectosttic cooling in the aircraft 
engines’ combustion gases. This is easly accomplished by properly adjusting the bias 
potential on the electrical ground ofthe distant interferometer transmitters in Rusia s0 thar 
‘he transmitterpotental is below the ambient penta ofthe target — the aircraft speeding 
down the runway in Newfoundland. Ifthe transmitter potential is lower, а gradient exists in 
the scalar beam Whitaker structure joining the aircraft and the Russian transmitters, and 
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energy ill flow through the internat Whitaker structures, from hotspot on the airplane, — 
Such as thefiercely burning combustion gases —to the distant transmitter electrical ground. 
This will electrostatically cool the greatest hot spots — the hot combustion gases inside the 
engines. 


The electrostatic cooling in the combustion gases inside the engines caused them to lose 
exhaust gas velocity. hence reducing the engines thrust — just at takeoff rotation. As the 

eral! began to rotate for Шой. is engines were already losing substantial thrust, 
“although they were stillratating atfullspeed. 


Once the weapon was focused, Soviets fired an electromagnetic missile directly at the 
acra, using distance-independent holography, employing the internal Whittaker EM 
wave structures of the scalar potential beams. The inerering sky beams flared as an 
electromagnetic missile formed and shot to the aircraft. (The EM missile smike was seen 
By the wimess asjust a ball or Беат of light that streaked from the glowing beams in the 
clouds, down to the айстайу The EM missile struck the aircraft in the fight side of its 
fuselage ahead of the engines and blasted a hole right through the fuselage. This 
anomalous hole was noted. It was tested and found to have no chemical residues. proving 
that it was not due to а chemical explosion ora terrorist bomb. However, iwas due to the 
strike ofthe EM missile! 


‘The боке ball of EM energy penetrated the fuselage and struck the aircrafts interior 
plastics, explosively igniting them instantly — all just at lat Multiple independent 
Witnesses sw the aircraft glowing with an orange light, fom the fierce freight shining 
Out the windows and the radiant energy of the locked-on interferometry beams 
Interestingly, the witness that saw the Беат отт in the sky, and the beam shoot down and. 
strike the airerafh was not allowed to present her testimony to the official board of 
Investigation. 


“The flaring of the skybeams associated with the EM missile strike, and the glow on the 
айгай from the electrical energy in the locked-on scalar EM beams, brightly Ii up the 
cabs oftrucks speeding down the nearby highway. The sirike of the EM missile also caused 
{sharp electrical spike in two instruments on board the айта, as recorded by the Tight 
recorder. The instruments and the flight recorder actully recorded he strike of the EM 
missile iself. [Figure 22]. The aircraft was slowing fom the Whittaker beam structure 
holography and beam tracking and sel-targeting. Inside the struck aircraft, in addition to 
the explosive fire and fierce firelight, violent outgassing from the explosive ignition of the 
plasties produced an explosion of soot and toxic fumes, including highly lethal hydrogen 
Cyanide gas. With a breath or two. lethal doses of the toic fumes were inhaled by the 
surrounding occupants. About half the personnel on board were already dead or dying of 
Cyanide poisoning as the faliering plane reached its high point of less than 100 fet, il 
ачен 


The U.S. Armyperformed autopsies on the remains of almost all he dead personnel in the 
crash. These autopsies indicated that almost half the personnel were already dead of 
hydrogen cyanide poisoning before the airplane exploded on impact with the earth. This 
autopsy information was illegally withheld from the oficial investigating board for the 
accident — another deliberate criminalinterference with the proceedings 
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Figure 22. Electrical spikes in two on-board sensors of the Arrow DC, caused by 
strike ofan EM missile during ial rotation. 


But to return to the faltering Arrow DC-8. With its engine thrust steadily diminishing by 
electrostatic cooling of engine combustion gases, even though the turbines were rotating 
2t good speed, the stricken aircraft sank, stil tail down, and struck the ground, exploding 
and kiling the remaining personnel on board, and scattering the burning wreckage over 
the crash area, However, the sharp strike of the EM missile with its extremely powerful 
associated scalar EM pulse had intensely "guick-charged” and activated the atomic nucle 
%айсгай materials, metals, ete in the adjacent areas ofthe aircraft surrounding the strike. 

These Whitakeriscalar-actvated (scalar-charged) nuclei were now emitting strong scalar 
graviton radiation. So strong scalar graviton radiaion—sealar potential radiation — was 
suing from the scattered parts and burning materials in the crash area. During the next 
few days, recovery personnel were exposed to this unsuspected scalar radiation: Many of 
them (about 60 or so) later developed delayed illnesses and health changes similar to 
‘those in sealar-radiated US. Embassy personnel in Moscow: dizziness, headaches, nausea, 
Stomach and intestinal upset, liver changes, blood changes, vertigo, and stress syndrome 
symptoms. 


We accent this point most strongly: We have seen these symptoms before, in personnel 
radiated by the Soviets at the U.S, Embassy in Moscow. The Johns Hopkins study of that 
Situation clearly shows that the active ingredient is the salar potential, not ordinary EM 
force fields. We know it is scalar EM potential radiation that causes these delayed health 
symptoms. Further, from our sudy of the Kacnacheyev estopathagenic effect. ihe Popp 
Cellular communication system, and the Priore anti-cancer machine, we know the precise 
mechanism that causes the diseases. 


"The signatures of the use of the scalar EM weapon are clear. Further, additional strong 
evidence exists of prior 1985 nonlethal testing of the same weapon that was utilized to kill 
the Arrow DCA. 


Several months before the kill of the Arrow DC-8, another anomalous los of engine 
power by an айтай is interesting. In February 1985. on а Might from Taipei to Los 
‘Angeles, a China Airlines Boeing 7375P about 300 miles northwest of San Francisco was 
‘subjected t a similar but milder “self-targeling and cooling of engine combustion gases” 
treatment by the same Soviet weapon. (Figure 23]. AL 1100 feet the азай fist 
experienced а sight turbulence — probably just when the scalar lock-on of the weapon 
occurred, where the emerging outfolded EM energy in the surrounding air created some 
Sight turbulence. Then selftargeting began in the Whittaker structure of the 
Woodpecker standing potential wave interferometer beams. The initiation of sit 
targeting narrowed the interferometer onto its engine combustion gases target in the 
aircraft engines, causing substantial emergence of negative energy in their combustion 
gases. This electrostatically and drastically cooled the combustion gases, causing seriously 
decreased exhaust velocity, loss of engine thrust, and a special type of engine ame- 
‘sulfing. Fist one engine failed from the drastic cooling of ts gases, and then the others 
failed im short order. The failures and resulting plunge of the aircraft lef several 
signatures, however, of the anomalous mechanism causing them. Electrical power on 
Board the aircraft did no fail, because the engine failure was anomalous los of thrust in 
fully rotating turbines due to direct electrostatic cooling of the combustion gases in the 
‘engines themselves. Hence the mechanically coupled electrical generators were stil 
Totating at ful sped and producing electrical power, and so the aircraft electrical system 
‘maintained power. Passenger oxygen masks did not deploy, indicating that engine 
rotational power (not thrust!) was ys available to operate electrical and pressurization 
‘stems. In a hair-raising, uncontrolled plunge of the ай toward the earth, the pilot 
fought to restart the engines and regain control of the aircraft. The instruments reacted 
anomalously. The crow reported that the stick shaker did not activate and the overspeed 


waming clacker did not activate, Severe G-loads were experienced in the downward 
plummet of the aca, causing severe distortion of the til cone and damage to that 
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Figure 23. Engines disabled a passengerjet drops six miles in two minutes. 


Anomalies in the G-forces inside the aircraft also occurred. The flight engineer was 
тошу immobilized by the gfores at his cockpit duty station, yet the pilot and copilot 
directly on either side of him were unaffected. This ia highly significant selective gravity 
and selective inertia” anomaly and a clear signature of the negative energy being 
Introduced into the aircraft by the selftargeting Whittaker beams. As the асай 
plummeted down, it fell out of and away fom the intersecting Whittaker interference 
beams. Apparently the distant Soviet operator deliberately did not continue to tack and 
attack the target as it fell. Once the aicrft fell out of the EM Kindling/outfolding in the 
‘beam intersection, the scalar activation in the engines and vicinity began to decay away. 
Since no drastic pulse input — such as the strike of an EM missle — was employed by 
the Soviet weapon, scalar activation was not severely high. Thus only light to- moderare 
activation of nuclei occurred, and this is a short-lived phenomenon that will decay quickly 
nce the steady activation beams are removed, In other words, the exces scalar charge 
Фа the nuclei began to discharge by scalar emission, and the cooling of the combustion 
pases began o decrease steadily. 


Instrumental anomalies occurred as well, since instruments interact individually to being 
salary activated. The crew reported that the cockpit instruments detected immediate 
autopilot disengagement; Hight data recorder instruments showed that the autopilot did 
not disengage during the inital descent Thus both the pilot and the autopilot 


conceivably were fighting to move the contol surfaces during at least the initial phase of 
the fall. The landing gear lowered, but the pilot did not initiate the action. 


After a fall of some 32,000 feet in about 2 minutes, the Whitakerscalar EM activation 
‘was discharged sufficiently so thal, with internal combustion cooling greatly diminished, 
the pilot managed to restart three engines and regain control of the ачай. The crew 
then made an emergency landing at San Francisco International Airport. For example 
references, see (1) Bearden. Ferde-Lance, Маг. 4,1985, p. 175-176 (2) Aviation Week & 
Space Tecnology, Feb. 25, 1985, p. 28: Mar. 4.1985, p. 39: G) "Feiner drops 32000 feet 
400 aboard: 50 are injured" AP release, Нине (Alabama) Tunes, Feb. 20,1988, р. 1 
(4) "China Airlines pilot denies cockpit error” AP release. Huntsville [Alabama] Times, 
Feb. 21,1985, нА 


But there is much additional evidence that bears directly on the scalar kill of the aircraft 
at Gander. 


On Nov. 26,1985, two weeks before the kill of the Arrow DC-8, the same Soviet weapon 
was tested nondestrucively against a U.S. shuttle launch at Cape Canaveral, Florida. 
(This was the third nondestructive test using а launching space shutlenooster as a 
‘convenient simulated 1CBMpracic target) Seconds before the launch, an offset strike of 
fan EM missile was actually photographed by Bob Gladwin: [Figure 24]. The photograph 
as later printed by this author (Bearden, Fer-de-Lance, 1986, p. INT]. Over the general 
auch area, another holographic ball of light — a marker beacon used by the Whitaker 
interferometer for precise drstance-independent registration in the target area — was 
clearly observed by hundreds of persons and photographed by George Suchary. 
[Bearden, Fer-de-Lance, 1986, p. IB2] A similar holographic ball of light for precise 
registration was also videotaped above the explosion of a Titan 34-D missile seconds after 
launch in April 1986, that Titan was also destroyed by the strike of an EM missle or by a 
very strong EM pulse through the Whittaker channel of a Soviet scalar interferometer. 
[See Figure 25). In 1986 a Delta rocket was also destroyed by the range safety offer айе 
an anomalous internal EM surge command shut down the main liquid-fueled engine, with 
the three strap-on boosters sill burning so thatthe rocket went unstable. А mysterious 
light streak was observed on videotape to approach the rocket from below and fom the 
side, rising and striking the vehicle. just before the mysterious main engine shutdown. 
Precisely such anomalous "intemal command and control switching by introduction from 
an external source" has been exhibited by the British Ariel VI satellite as well Also in 
Spring of 1986, a French Aniane missle suffered mysterious shutdown interference, 
тезийа in the destruction of the rocket. 


In the case ofthe Arrow DC- high U.S. and Canadian оа — not knowing anything 
ofsealar electromagnetics — were probably very afraid that the aircraft had actualy been 
bombed by a terrorist group. possibly on behalf of the Iranians. High U.S. officials were 
most anxious not to reveal anything further about the Iran/Contra weapons айг and its 
official U.S. governmental coverup. This probably explains why a US. Army General 
quickly arrived at the Gander crush site and brought exceedingly srong pressure to bear to 
Quickly bulldoze over the crash residue. И also probably explains why most evewtiness 
Testimonies that contradicted the — probably deliberately selected — “ice buildup” cover 
Story were withheld from the accident investigation board. and why the board was nor 
permitted open acces o the files and wimesses This unprecedented action, of course, is 
antamount to deliberately withholding evidence from a court and interfering with a cour 
teal а criminal offense. High U.S. officials would have been most anxious to keep 
бош revealing any sign of onboard fire or explosion, since — if the crash had been due to 
a terrorist bomb — this might Шу open up the investigation and drive it sulicendy far 
але to reveal the Iran/Contra coverup by the U.S. government. 


Figure 24. Strike of an EM missile, offset from launch of the shuttle Atlantis on 
November 26, 1935, Photo by Bob Gladwin. Several other major anomalies also 
occured. Two weeks later, the same Soviet weapon destroyed the Arrow DCS at 
Gander, Newfoundland 


Figure 25. Soviet Woodpecker beams intersect over North America. This Soviet 
‘TeslafWhiuaker weapon can destroy US. ICBMs and bombers at launch and takeoff 
and during the initial phases of fight. It can also destroy carriers task forces at sea, 


and underwater submarines 
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‘The schematics can be simplified, and only one battery used (load is connected in the same way). 
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COMMENT: If you want to get a self-powered circuit, you have to arrange some kind of energy feedback to the. 
batteries. But, is this an actual Free-Energy technology? | am not sure. 


COMMENT: Is this the only possible way? 


No, of course not - there are different ways of doing it. For example, you can use fields inside and 
outside of some LC circuits, How can we do that? 


For more secrets read the following parts... 


So in addition to the wanton Soviet act of war and murder of the troops and crew aboard 
the Arrow ОСЗ aire, a gross miscaniage of justice occurred due to (1) technical 
ignorance of scalar electromagnetics and of signatures of the strike of а scalar EM 
weapon, (2) deliberate high-placed collision and manipulation, and (3) probable 
mistaken offshe-record belief by high U.S. officials that the crash was really caused by а 
bomb planted by a terrorist group backed by Iran. By rather gross manipulation of the 
Investigation, of the files, and of the board itself the “accident” was officially blamed on 
human error due to failure 10 dice the aircraft. The members of the board split in their 
finding, however, and a minority opinion Was also produced, denying the ice theory 


Families of the deceased U.S. soldiers have demanded a thorough reinvestigation. This 
researcher stands ready to open his files to the investigating board, a Congressional 
investigating committee, or any special board investigating the "accident". Twa gladly 
provide substantial briefings regarding the complete history of Soviet scalar EM weapons 
and their testing, the precise mechanisms and signatures of scalar EM weapon strikes and 
Kills, and specie indicators in the Arrow DC-8 crash incident that remove any doubt as 
то what actually caused the crash. There he matter stands. 


62, Devyatkov and Golant, "Prospects for the use of millimeterrange clectromanetic 
radiation. 1986, 


(63. Dewyatkow Ed. Applicationsof Lov-Intensiy Millimeter Wave Radiation... 1985. 


64. Again recall Khrushchev's 1960 statement that these new fantastic weapons could wipe 
шай life on earth unrestrained! used. Also recall Brezhnev 1975 characterization of 
the weapons as ^ more frightful than the mind ofman has ever imagined.” Even in more 
orthodox chemical warfare, the Soviets are forging ahead. For example, the prestigious 
London Sunday Times, Oct. 1. 1989 reported the Soviet development of genetically 
engineered toxins designed to have a very specifie effect for a defined ime — such as 
Violent diarrhea, uncontrolled weeping. ete. The Soviets have consistently bed about the 
шеш of their chemical and biological warfare developments 


65 Whittaker."OntheDifferentialEquations...",1903. 


66, Ibid., p. 355. Further, the speed of light itself is not constant, but varies as а funcion of 
the local energy density of spacetime — ie. as a funcion of the magnitude of the 
ambient spacetime potential ici 


67. Multiplication of waves signifies a modulation process, which locks the pair together. In 
туйу. this also Jocks paired photons together. building graviton structures and 
Scalar EM potentials rather than EM force fields. 


68. In present quantum field theory, the spin-2 graviton is taken to be the quantum particle 
ofthe gravitational field, while the photon is the quantum particle of the electromagnetic 
бе. Essentially every field is so visualized, hence the name quantum field theory. In 
scalar EM, the graviton is envisioned as an average over time of the constantly changing 
photon coupling/decoupling less than, equal to, or greater than to, according to whether 
focal spacetime is negatively curved, Йа, or positively curved. This is also consistent with 
the modern view of a field: because of vacuum fluctuations, rigorously one no longer 
speaks of "the” field, but of rheprobabili ofa particular fed configuration. See Charles 
W. Misner, Kip S. Thome. and John Archibald Wheeler, Gravitation, WH. Freeman and 
Co. San Francisco, 975, . 1191 
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Thus we are implementing what heretofore has only been speculated upon. For example, 
sce T.D. Lee, Chapter 25: Outlook, "Possibility of vacuum engineering” Particle Physics 
and Introduction to Feld Theory, Harwood Academic Publishers, New York, 1981, p. #26, 
Also. recently it has been realized that spontaneous emission. for example, is not a 
fundamental property of mater as previously believed Instead, it is actually à property 
ofthe atom-vacuum system and its virtual particle fux (VPF) exchange. I is aso possible 
to alter that УРЕ exchange system and thus alter spontaneous emission, Cavity quantum. 
electrodynamics is one of the recently uncovered examples by which spontaneous 
emission can be profoundly affected by altering (structuring) the vacuum states. See 
Serge Haroche and Daniel Kleppner, "Cavity Quantum Electrodynamics." Physics Today 
Jan. 1989, p. 24-30. 


“There is in fact no precise definition at all of the gravitational Пе! In the general 
relativity theory, many mathematical things are associated with gravitation. Cf Misner, 
Thome And Wheeler, Gravitation, 1973, p. 399. Quoting: "The terms ‘gravitational 
field" and ‘gravity refer in a vague, collective sort of way to al of these entities. Another, 
equivalent term for them is the geometry ofspacetine.” 


The present authors comment is that Whittaker shows us how to deterministically 
structure and curve spacetime — including locally — and utilize this structured spacetime 
curvature in an engineering fashion: 


Activation of the atomic nucleus — by a determinisically patterned, massless charge 
structure — can be thought of as analogous to charging a capacitor. However. now in 
Addition 10 the "gross overall magnitude of charge." we must speak of the magnitude of 
‘ach specifie charge ofa particular graviton structure. The overall gross charge may have 
many infolded individual graviton structures (charges). cach of which may be at а 
different magnitude. Now we may determinsieally collect. store — and then discharge and 
ize — specific spacerimefgraviton/virtual particle flux paernsfatrucures, all hidden 
Inside the envelope of "normal" poentalcharge and inside "nora electromagnetics. 


Note that this notion of a set of "partial charges." cach of differing graviton patemed 
structure, is similar to the notion of "partial pressure” in mixtures of gases. In the case of 
ases, the overall mixture has an overall pressure, but specific parts of that total pressure 
ме due to the specifie component gases. In the new view, overall massless photon flux 
electric charge) exchange between vacuum and a charged particle of mass, aso consists 
‘of specific “paral charge” components. Further, some of these "pari charge 
components" can be deterministically structure. 


Another way to say this is as follows: The overall stress of the vacuum exchange with a 
particle of mass constitutes the overall charge of the particle. In the case of virtualphoton 
‘xchange between vacuum and mass particle, the overall exchange Mux constitutes the 
Overall еее charge of the particle. That overall electric charge (overall photon Tx) 
"may be composed of several components. In some ofthese ик components, the photon 
Ла exchange may be deterministeally organized. Thus we can speak of the partial 

аванс stress" or electric charge of cach component. The overall electric stress, or 
electric charge, isthe sum of the compoonent partial electric stessesicharges. 


We have moved the concept of electric charge an entire level deeper than is presently in 
orthodox physics, by introducing the notion that an overall statistical virtual particle fux 
has ordered components, Quantum mechanically, the electric charge of a charged 
particle is due toan exchange of vital photons, between the vacuum and the mass of 
the particle. Now we have added hidden structure to that virtual photon flux exchange 


Ei 


that constitutes the electric charge of the mass. However, structuring of the (observably) 
massless virtual particle flux that is “charge” is easily proven by a gedanken (thought) 
experiment as Follows: In present electrical physics, it is universally postulated that cach 
potential has a charged particle somewhere as its source or generari It is also 
Universally postulated that, at a distance from the charge that is the source of the 
potential, the potential is inversely proportional to the square of the distance, in the most 
eneral ideal case. Thus the potential from the charge has everywhere in Tinite space a 
Ronzcro value. 


Now suppose that suddenly an electric charge is introduced (spontaneously created) in a- 
small region. This charge is the source of a suddenly created potential, which — it is 
usually assumed — travels outward in all directions fom the source, at the speed of light, 
decreasing inversely as the square of the distance. Theoretically. this potential wil 
continue to expand out into the universe forever, at the speed of light, never quite 
becoming zero. Ву common physics assumption, all charges n the universe have such 
traveling potentials moving ош into space, all the time. 


Now select a very distant point, many lightyears out into deep space. Through this point, 
incalculable weak potentials — from an incalculable number of distant charges — arc 
moving through а small differential volume surrounding the point, from and toward all 
directions. These potentials are continually changing and interfering with cach other. 
Since the distant charges were dynamic (Le. part of moving systems, exploding stars, 
whatever), the potentials in the Hux through ite differential volume are highly dynamic 
and changing. "The interferences of these potentials generates pair creation, pair 
annihilation, and other virtual particle processes at an incredible rate and in an incredible 
aret. In the differential volume of space around that point, this violent, continual 
Interference ofpotentalsproduces what is û violent, extreme, virtualparticl fux. 


However, we can take such a differential volume around any point in the universe, and a 
similar virtual particle fux will be present, generated by the local interference of 
potentials fom the distant charges of the universe. The vîrivalparticle flax of vacuum is 
Completely deterministic aprion Ys still statistical, because a macroscopic observer will 
be unable to have instruments fine enough to detect and measure each and every single 
ital particle inthe flux. However, И still contains hidden order. In short, this virtual 
particle Пих of vacuum is chaotic, по random, as we have just shown, АП elect charge 
ff fundamental particles alvays did contain deterministic substructures. АШ we are saying 
is that, to have higher levels of order inside the charge structuring. all that is necessary Is 
to colere the part of the basic determinism into higher levels of determinism. To 
complete our gedankenexperiment, ve now show that. 


We now simply introduce some ordinary electric charges into and onto a geometric 
structure, such as a wire grid, or а shaped physical pattern of arbitrary intricacy. The 
charges adjust themselves according to the pattern. proximity, etc. When they are 
adjusted, we note that, in addition to the physical material, we have a specific, geometric 
charge листите in space at this location. Now we simply examine the potential radiating 
‘out into space from this charge structure, The potential from this overall geometric 
charge source will сату a structure ino space that is precisely correlated to the charge 
Source. Let us suppose that several (say, three) major geometric forms exist in the charge 
structure. Then three major geometric forms exist in the potential radiating ош into 
Space. Let us now traverse around the surface of a giant spherical shell — say a lighiyear 
away — that has the geometric charge source as its center. The magnitude of the 
potential on cach clement of that surface is precisely correlated io the distant 
Corresponding parts of the charge source. Let us now wiggle the charge source back and 
forth. One year later, corresponding wiggles (increases and decreases) of the values of 


the potentials in cach differential surface element will ako fluctuate, in precise 
correlation о the manner of movement of the distant source one year earlier. 


Mathematically. we are quite free to break the overall charge of the source into three 
parts, one for each of the three main parts of the geometric charge structure. By the 
Superposition theorem, the potential from this three-fold charge structure, at any distant 
point in space. cun be separated into three potential components or elements. Each of 
{here potential components — which is now а partial potential with respect tothe total 
potential — is precisely correlated to one of the three distant parts of the distant charge 


But that demonstrates that the virtual particle fux of vacuum — the potential — at any 
point can be and is structured, Further, it demonstrates a case of deliberately structuring 
{he distant potential — and the distant virtual particle Пах of vacuum — deterministieal 
OED. 


This line of reasoning was advanced by this author conceptually, many years ago. Happily, 
Puthoff has placed i оп a rigorous mathematical basis, und extended i to show d 
complete giant universal feedback loop, via vacuum fluctuation, between all the charges 
of the universe. See НЕ, Puthof. “Source of vacuum electromagnetic zero-point 
energy” Phys. Rev. A, 400, Nov. 11989, p. 4857-4862. 


In the new concept, as а result of structuring of the charge flux, we have violated yet 
another of the physics tenets about charged particles: the present assumption that, in a 
collection of one type — say. electrons — each is always identical to any other. This 
identity assumption requires random variable treatment of the statistics, since the 
identical electrons are now а random charge ensemble. However, in the new view the 
electrons can have differing infolded charge structuring, and the specifie virtual particle 
‘exchange of each electron with the vacuum may be differently structured, although the 
total charge ofeach electron is the same magnitude. That is, the overall electron charges 
may be identical, but the electrons may have differing and deterministic partial charges. 
‘Thus the overall potential fom a charge may have a deterministic or information content 
that is deliberately created and formed (Shaped) by a living system. This hidden 
‘information content of the feld. as the Soviets call it, has been used by biological 
systems since time immemorial, It is used in controlling their deepest, most subtle ving 
functions, Normal “elccuon-wiggler” detecting instruments do not see this hidden 
information substructure. 


The potential pervades an atom, completely through the electron shells and into the 
nucleus, centering itself there. As a particular partial potential is steadily impressed on 
the nucleus, gradually the nuclear potential changes its internal structuring so that more 
of it is composed of that partial potential and structured accordingly. This is known as 
activation ofthe nucleus, with à particular charge structure or information content. The 
ЕМ coupling between nucleus and electron shells gradually changes the electrons in the 
shells slightly — including the covalent electrons bonding the atom to other atoms in a 
molecule. Gradually these bond structures also shift and change accordingly. as the 
activation pattern spreads through the bonding lattice structure. This is known as 
activation ofthe material. (Years ago, 1 called this activation process kindling, that is, the 
gradual intcgrationcollection of deterministic virtual patterns (of the hidden information 
Content of the potential field) into corresponding macroscopically observable patterns. 
Activation of a material (or solution, ог gas, or wave, or an overall charge potential) with 
а hidden information content consisting of deterministic partial potentiale is the hidden 
physical mechanism and basis for psychometry and homeopathic medicine, for example, 
‘but those are matters for discussion later in the paper. 
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In closing this note, an electron ог other fundamental charged particle can also have a 
different magnitude of electrical charge than the accepted standard value. By internally 
Structuring the potential and adjusting the magnitude of is components, the charged 
particle can be raised through a continuous spectrum of excited states (potential charge), 
And these excited states (this potential) can be detenninistically substuctured (tailored 
‘with hidden information) to affect the consequent interaction with a particle ог other 
entity when the excited state discharges to interact with it In this discharge, the hidden 
Information content can be integrated and collected on the interacting particle, changing 
the normal interaction that occurs — an example being, of course. homeopathic 
potentiation and subsequent deterministic structuring and electrochemical action n the 
body from the potentized solution. This is how the electrical pattern of a chemical or 
‘compound can be impressed into and onto the bonding structure of water. for example 
to potentize it with the "orn o information content of hat compound, eventhough not 
a Single molecule of the original compound physically remains im the water. in the 
ensuing chemical interactions of the potentized water with the body, the activated 
information of the compounds form! is discharged into the body and is cells, 
accomplishing electrochemical changes similar to those induced by the real physica 
Compound itself when present. Electromagnetic homeopathy using the "hidden 
information content of the field is the system of medicine that Devyatkov is talking about 
in his research and testing. See Devatkov and Golam, ibid, and Devatkov, Ed., bid 


Obviously, for example, when a group of nonidentically activated electron charges 
interact, hidden order in the overall chaos (overall chaotic charge, or conglomerate 
potential) may lead to quite different macroscopic behavior of the system than pure 
Tandem variable statisties would predict. That is. unexpected large-sclar ordered 
behavior of the entire system of collected, interacting electrons may emerge and even 
stabilize, "This can affect the apparent Inertia, mass, chemical, and electrical behavior 
exhibited by the system. 


Which is why there presently is no really adequate definition of gravitational field. (See 
note 70 above). While this point is obvious, И is very important. If one structures the 
local spacetime, one can get devices to work abnormally. since now the interaction of 
spacetime with the devices is not just simply the statistical interaction of a randomized 
Virtual particle fix, The “laws of nature" have been slightly altered. so to speak, 


For example, Frank Golden once developed an electric motor which, after several years. 
produced an output power that was 167 times the input power. What we did not know 
‘Nas that his years of operation and struggle withthe motor and its structure had gradually 
deterministically charged-up (activated) the local atomie nuclei and activated the local 
vacuum potential. Thus the motor gradually “grew” its increase in power. seemingly 
violating conservation of energy if one tried to regard the motors а closed system. (ОГ 
course И was now an open system, receiving an input from the structured vacuum as û 
hidden source. In other words, Frank had formed a structured quantum potential in the 
local area, coupled to the machine. 


Frank then changed jobs and moved to a new location several hundred miles away. He 
thus moved the motor several hundred miles, whereupon it promptly relapsed back into 
just an ordinary electric motor, though sill some 90 percent efficient. The motor was 
then in an unstructured, unactivated vacuum potential at the new location, and hence had 
lost hidden quantum potential source, 


Thunderstruck, the two of us were enlightened by Dr. William tiler, who was aware of 
the specifie "growth effec” we Bad encountered, though apparently unaware of its 
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quantum potential mechanism. Tiller, a brilliant scientist, called it growing the archerpe 
and he had previously encountered the same phenomenon in his own seminal 
experiments with unusual detection systems. 


We should have kept the original motor at the original site, made additional motors and 
moved them radially outward about 200 miles away or to where they would sil exhibit 
about LI to 12 efficiency. Then, all the while running the original motor in its original 
location, we should have run these "outrigger" motors until their efficiencies grew to 1. 
‘Then we should have extended the outrigger ring again, ete. After about five or six 
extensions, the vacuum structuring/activation and the activated quantum potential could 
фе expected to spread on around the cath. in the entire local vacuum potential of the 
сап itself. Thereafter, that particular motor form would work anywhere on earth wih 
167 or so efficiency, because it would be able fo directly tap а hidden vacuum sume 

Regrettably. Frank could по! afford another five yeas of so to regrow the first potential 
activation/structuring for the motors format 


The sharp-eyed reader should also note a specific analogy between this efect and 
Sheldrake’s morphogenetic field. For the explanation of the quantum: potential basis for 
this effect — and for Sheldrake's morphogenetic field — see ГЕ Bearden, "Update on 
Scalar Electromagnetics: New Breakthroughs.” paper delivered to the USPA Annual 
Symposium, Sacramento, California, July 1989 


We choose to regard the EM wave in Whitaker fashion, as consisting of interfering 
scalar potential waves, See Whittaker, "On an expresion of the electromagnetic Bel, 
ibid. 1904 for insight as to how such scalar interferometry. produces ordinary EM. 
Попе energy. Any of all of these interfering potentials may be Whitaker-stuctured. 
im accordance with Whitaker, “On the partial differential equations of mathematical 
physics ibid 1903. 


Specifically. it has ап infolded Whittaker bidirectional EM wave pair structure (graviton 
structure). We are free to tailor that internal structure and use itas we wish. 


Ву composing such bidirectional EM pairs determinisücall and locking them al 
together, one can compose a Whitaker potential (structured local ST curvature) with a 
deterministic internal energy pattern. Perhaps an easy way to do this is to fom the 
spectrum of ordinary waves desired. split the spectrum into two replicas, phase conjugate 
‘one replica, then mix the nonconjagated replica and its time-reversed replica in a highly 
nonlinear medium, such as a rotating plasma, to modulate them together. The union of a 
wave and its phase conjugate or antiwave unites the energy ofboth waves — which just 
adds spatially. However, the resultant E-fields and H-fields of the wavelanivave 
Combination are ero vectorially. Thus one has produced a pure, standing wave ofscalar 
Potential, without EM force fcld resultants. and the wavelandiwave component EM 
Energies ae localized and trapped. That ofcourse is a gravitational wave. In additional 
Pphotons/antiphotons are coupling and uncoupling. This represents the continual creating 
{ind annihilation of spin-2 photon/antiphoton pairs. But a spin two particle, without EM 
force fields but with energy that is trapped spatially, describes а graviton. Further, the 
component E and H fields are still there vectorialiy. inside the zero resultant system. 
Spuually the Efields add and the H fields add {by courtesy of the distonion correction 
theorem in nonlinear phase conjugate optics), however, they are respectively and directly 
oppositivein the time (fourth dimension. Hence hevproduce a electromagnetic stress in 

the fourth dimension only, and thus on the rate offlow of time sel. Since the magnitude 
of the spatially additive E-field summations and -field summations in the standing 
potential wave are periodic. their ime-stressing summation periodically varies the stress 
‘nthe local rate of flow of time. In other words, we have also produced a wn lke 


плели of the rate of flow of local tine. Quantum mechanically, energy and time are 
canonical in the photon. Therefore the local spatial oscillation of trapped graviton 
energy and the local oscillation of the rate of flow of time are inversely related. When 
the trapped energy in the wave is greatest, the local rate of fow of time is slowest. Hence 
we have also inadvertently shown the exact physical mechanism which produces time 
dilation, and the curvature of spacetime as well 


77. Note that one nontrivial result is the emergence of a stable macroscopic world with 
macroscopic order and structure, frm what was apparently “random” quantum change. 
‘One now can immediately verify ihe truth of the old adage, "As above, so below." Since 
the external work is just the outfolded collected content of the inner order, then 
internally reflecting our macroscopic scientific concepts and models is justified. This in 
fact resolves several quite puzzling problems such as (1) why mathematics, founded on 
the external view, applies to the internal and is thus so universal (2) why "its зо simple”, 
to paraphrase Feynman's quizzical pondering of quarks. and (3) why а logic ofonly a few 
rules can be so all-encompassing. It also should tell us why the intensive study and 
investigation of hidden variable theories is the single most important thing that can be 
done o advance physies today. 


т Mere is hidden order in a single quantum, one must consider that order as being in the 
simal state. Otherwise i would not be hidden, but would itself be observable. Being 
‘observable would imply that it was at least one quantum in size, in which ease it could not 
be hidden inside a single quantum because it would be equal to or larger than the 
quantum. 


79. Again, for a most spectacular paper dealing with the oder in the vacuum fluctuations, 
scc HE. риво "Source of vacuum electromagnetic zero point energy." Phys Re. A. 
409), Nov. 11989, p. 4857-1962. This important paper may be interpreted to establish 
that the virtual particle flux ol vacuum is causal Puthoff shows that the fluctuations of 
the zero-point EM fields in the vacuum are deterministic. If one interprets these 
fluctuation fields as creating and driving the virtual particle пих of vacuum, then the 
vial particle ux is also deterministic. Of course this is a penultimate expression of the 
hidden variable viewpoint, and again, "as above so below." I is also a profound statement 
‘ofthe present authors fourth law of logic: That which is totally disordered must also be 
totally ordered. (Order is relative, That which is totally disordered locally is totally 
ordered nonlocally — just as Putholf showed) Рог explanation and proof of the fourth 
Taw of logic — including the proof that it has always been hidden in Aristotle's three laws 
of logic anyway — see Appendix Ш. "A Conditional Criterion for Identity, Leading to a 
Fourth Law of Logic,” in Bearden, AIDS: Biological Warfare, 1988, p. 428-143, 


0. Again, it can only be the collection of the hidden, infolded, stable order inside chaotic 
‘quantum change that produces а stable macroscopic physical reality. 


1 Againscenote10, 
8. A.D Sakharov, Ро Akad. Nauk SSSR Sov. Phys. Dok, Vol. 12,1968, p. 1040. 


83. Stochastic gravitation is summarized up to 1982 in S. Adler, Rev. Mod. Phys., Vol 54, 
1082p. 729 


эл. H.E Puthoff, Phys. Rev A, Vol. 39. 1980, р. 2333: Phys. Rev. D, Vol. 35, 1987, р. 3266; 


Phys, Rey A. 4009), Nov. 1, 1989, p. 4857-4862. See also Harold Puthof, Everything for 
nothing,” New Scientist, July 28,1990, p. 52-55. 
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For example, see Timothy Boyer, "The classical vacuum." Scientific American, Aug. 1985, 
р. 70: Walter Greiner and Joseph Hamilton, "ls the Vacuum Really Empty". American 
Scientist, March-April 1980, p. 154; Roman Podolny, Something Called Nothing — 
Physical Vacuum, What is 12, Mir, 1986; LR. Aitchison, "Nothing plenty: The vacuum. 
in modem quantum field theory." Contemporary Physics, 2604). 1985, p. 335-301. For 
indications that а Soviet team under Chemetski, at the Moscow Georgi Plekhanov 
Institute of the National Economy. may have succeeded in tapping the vacuum energy, 
see Andrei Samokhin, "Vacuum energy — a breakthrough", Speeations in Science and 
Technology, 134). 19%, p. 273-275. Fora note of cautious optimism as to the possibility 
of tapping the vacuum energy, see also HE. Puthoff, The energetic vacuum: 
Implications for energy research, Speculations in Science and Technology. 136), 1990, p. 
247-257. We note, however, that none of the discussions on possibilities of tapping 
vacuum energy to date have considered pumped phase conjugate mirrors as already 
exhibiting negentropy, Whitakers two fundamental papers for structuring the vacuum 
and intertranslating between electromagnetic and gravitational energy, or the use of 
time-reversed entities such as the time-reversed EM wave. Alio, for hints ofa new 
application of nonlinear vibrations mechanics that may eventually apply to the problem 
by analogy, see L Usvts, "Friendly Vibration.” Science in the USSR, No. 6. Dee. I990 P. 
sis. 


[Nikola Tesla, Colorado Springs Notes 1899-1900, Nolit, Beograd, Yugoslavia, 1978, p. 61- 
62. On July 3, 1989 and on through the evening into the moming of July 4, Tesla 
observed standing potential waves fom a traveling thunderstorm, even alter the storm 
had traveled a distance of several hundred miles. He recorded this significant discovery 
in his laboratory notes on July 4,1899. 


For example, see Nikola Tesla, "Pioneer Radio Engineer Gives Views on Power" New 
York Herald Tribune, Sep. 11.1032. Quoting: "showed that the universal medium is а 
gaseous body in which only longitudinal pulses can be propagated, involving alternating 
‘Sompressons and expansions similar to those produced by sound waves in the air. Thus 
a wireless transmitter docs not emit Hertz waves which are а myth, but sound waves in 
the ether, behaving in every respect like those in the air, except that, owing to the great 
clastic force and extremely small density of the medium, their speed is that of light” 


‘Our comment is as follows: Tesla was absolutely correct in his view that only longitudinal 
waves were produced in the vacuum. We detect and measure transverse EM waves in our 
detectors, however, due to their detection of electron precession in the electron gas of the 
‘detectors, wire probes. ete. themselves. We do not measure what is in the vacuum, but 
the result on the electron gas in our instrument рот interacting with what is in he vacuum. 
For an explanation, see Bearden, Tesla's Electromagnetics and iis Weaponization. 
Proceedings of the 1984 Tesla Centennial Symposium. International Tesla Society. 
Colorado Springs, Colorado 1984, 


Further, Tesla's view of the ether as gaseous is essentially correct. If one characterizes 
the quantum mechanical virtual particle Dux of vacuum, then this flux of particles is a 
peculiar "gas whose component particles — instead of being persistent — come into 
Being spontaneously, exist only letingl, and nearly instantly disappear again. But these 
panicles are real, as has been shown by experiment, for their interaction produces ral 
feces in observable detecting systems of the proper sort. Thus the ether is а gas of 
flecting, nonpersisting (virtual) particles rather than of persistent particles. But it is a gas 
‘nonetheless, and Tesla was correct. 


» 
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Essentially they have insisted that Tesla used only transverse wave (translation) EM and 
hence was only utilizing ordinary LC resonance. Indeed, Tesla was adamantly opposed to 
the Hertzian idea of transverse EM waves in the ether. He was very strict with the 
utilization of a wave-complex of frequencies rather than a single frequency — something 
һе had demonstrated wit his radio-controlled automata before 1900. Eg, sce Nikola 
Tesla. The True Wireless, "Electrical Esperinente, May 1919. p. 29. Неге one finds that 
when considering Tesla's use of resonance, one ^ uat not view ir in the light of present 
day science.” (ING. p. 28.) Further, Tesla stated that his" 2ransmission though the earth 
is în every respectidnieatto thar through a straight wire.” (Ibid p. 62). 


In Nikola Tesla, "My Inventions: Part V. The Magnifying Transmitter." Electrical 
Experimenter, June 1919, р. 176, Tesla stated that "this wireless transmitter is one in 
‘which the Herz wave radiation is an entirely negligible quantity as compared with the whole 
energy." On p. 178 of the same articles Tesla stated that "The transmitter was to emit a 
ave conplexofspecialcharacteritis. 


Tesla always insisted that EM waves in the ether were longitudinal (compression and 
rarefaction) waves similar to sound waves in the gaseous atmosphere, not transverse 
waves similar to those in plucked strings. In his article, "The True Wireless,” p. 87 he 
Stated: "The Henz wave theory of wireless transmission may be kept up fora while, but 1 do 
nor hesitate 1o say thar in a short time it willbe recognized as one of the most remarkable 
апа inexplicable aberrations ofthe scientific mind which has ever been recorded in history. 


For details see Bearden, AIDS: Biological Warfare, 1988; Ferde-Lance, 1986 — and, of 
course, this present article 


When great military campaigns or undertakings are planned or in progress, a detailed and 
sophisticated deception plan is prepared and implemented to deceive the cnemy as 10 the 
за operational intent until the list possible minute. For decades such a massive 
deception plan has been utilized by the Soviets to deceive the West as to Soviet 
‘development and utilization of scalar EM weapons. This includes such characteristics as 
11) massive censorship of Soviet scientific literature, (2) concealing the development and 
testing of scalar EM weapons by embedding them in the development and testing of 
опһодох weapons systems and on orthodox weapon ranges, (3) surreptitious testing of 
the scalar EM weapons in distant ocean ares at night, (4) constant stimuli — such as the 
‘microwave radiation of personnel in the U.S. Embassy — to ascertain whether or not the 
targeted government knows and recognizes scalar EM utilization. and (5) surreptitious 
testing against U.S. ships, alea, installations, and rockets to generate incidents which, 
fon the surface, appear to be accidental explosions, spurious electromagnetic interference 
or noise, accidental аштай crashes, normal metal fatigue, accidental rocket failures, ee 


Y. Aharonov and D. Bohm, "Significance of Electromagnetic Potentials in the Quantum 
Theory.” Physical Review; Second Series, 115(3), Aug. 11959, р. 458-491. 


S. Olariu and 1. Iovitzu Popescu, "The quantum effects of electromagnetic fluxes” 
Reviews of Modem Physics 5702), April 1985 gives an extensive discussion of the 
Aharonov-Bohm effect (which proves the primacy of the potentials rather than the force 
fields) and an extensive list of references. 


Bertram Schwarzschild, "Currents in normal-metal rings exhibit Aharonov-Bohm effec.” 
Physics Today, 3911), Jan. 1986, p. 1720 confirms that the Aharonov-Bohm effect has 
been proven to the satisfaction of al but the most dicha skepties, 


95 


9s, 


96, 


97. 


ок 


‘This author's rather erude booklet (Bearden, Star Wars Now! The Bohm-Ahayonov Effect, 
Scalar Interferomerry, and Soviet Weaponizaiion, Tesla Book Со. 1984) may have been 
the first paper in English to clearly speak of the weapons implications of the Aharonov- 
Bohm elect, specific effects that could probably be attained at a distance by such 
weapons, and evidence for the Soviet development of them. 


Whitaker, 1904, ibid. 


See Bearden, Fer-de-Lance, and AIDS: Biological Warfare for details on Soviet 
weaponization of scalar EM interferometry. Also, without naming the Aharonov-Bohm 
Sect as such, bur utilizing the concept of scalar beam interferometry аз an explanation 
of Soviet Tesla weapon developments, see this author's paper, Tesla's Secret and the 
Soviet Tesla Weapons," Tesla Book Co.. 1981. 


Bearden, "Appendix IV: List of Selected Incidents," in AIDS: Biological Warfare, 1988 
contains an abbreviated chronology of events associated with Soviet development and 
testing of scalar EM weapons, including Aharonov-Bohm effect scalar interferometry 
‘weapons, 


One considers the Whittaker potentls bidirectional EM wave structure as two 
bidirectional energy currents flowing in a hidden channel between the tansmiter 
(initiation site) and the distant target where the Whittaker potential ends (2. the 
Intersection site). Thus, with reference to this energy Пон. when transmitter/interscction 
potentials are equal, no ner resulting EM energy is ansferted from transmitter to 
Interference zone. 


When the transmitters potential is greater than the intersection zone's potential, net 
energy flows through the hidden channel flowingyiom transmitter to the шейт етсе 
Zone: It emerges there as positive energy (scateringdisondering energy. or heat). When 
the transmite potential is less than the intersection zone's potential, positive energy 
ows through the hidden channel flowing rom the distant arjeterfotence zone (and. 
cooling thar zone їп the process) ack to the transmitter (and emerging there 10 heat he 
transmitter In the later case, the transmitter must transfer the excess heat away or 
dissipate i locally 


Iis as ifthe distant zone and the transmitter are directly connected together with litle of 
no separation. In that case, one looks at the gradient in potential between the мо 
рош. Fora positive gradient in one direction, the positive energy lows counter to tht 
direction. Fora positive gradient in the other direction, the positive energy Hows in the 
reverse direction from the first case. 


However, as can be seen from the bidirectional wave pairs in the Whittaker structural 
energy is always flowing through the hidden Whittaker channel in both directions 
simultaneously. From the transmitter viewpoint, positive energy is being transmitted and 
Towing from the transmitter to the zone in one Wave. while negative EM energy is being 
transmitted and flowing in the other wave, from transmitter to the distant zone. The 
difference in potential between distant interference zone and the transmitter, however, 
determines which transmission ‘channel — the negative or the positive energy - 
predominates. Ifthere is no potential difference. then the energy flows are equal, and no 
fet energy Пом occurs. 1f a positive potential gradient exists from transmitter to Zone 
then negative transmission predominates and heat energy extracted from the distant one 
must be continually dissipated at the antenna. At the same time, the distant Zone s 
cooled. If a negative potential gradient exists from transmitter 10 zone, then posiive 


HOW DO WE GET THIS RESULT? 


AN ANSWER 
You need to charge the capacitor using the electric component of the electromagnetic field of the inductor (using 
the displacement current of Maxwell's equations) 
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EXPLANATION 

When the electric field in capacitor C is decaying, due to feeding electrical current into an inductor (not shown), 
the external electric field generated by the inductor tries to charge this capacitor with the inductors displacement 
current. As a result, the capacitor draws energy in from the surrounding electromagnetic field, and the capacitors 
voltage rises cycle by cycle. 


IMPLEMENTATION A - a central capacitor is used 


Half of the сой 7 
is wound to the 


Tight — 


Half of the coil 


is wound to the 


transmission predominates and positive energy emerges in the distant zone as heating. 
Note that transmitting negative or time-reversed energy is precisely the same as receiving 
positive or forward-ime energy. 


An easy rule is this: To the transmitter, the sign of the gradient from transmitter to 
intersection zone is the reverse of the sign of the energy transmitted to the distant zone. 
Another rule is this: Biasing the electrical ground potential of the transmitter positively; 
produces postive energy transmission. ^ Biasing the ellectical ground poten 
egativel, produces negative energy transmission, 


In scalar electromagnetics, every transmitter is both a transmitter and receiver — and so 
is every receiver. In onc case the scalar interferometer extracts heat fom the distant 
interference zone (the endorhermic mode). In the other case the scalar interferometer 
produces heating in the distant interference zone (the exorhermie mode). 


99. Thus the weapon system has two modes: exothermic, where heat (EM disordering) 
emerges in the interference zone, and (2) endothermic. where cooling (EM reordering) 
emerges in the interference zone. Sharply pulsed, powerful inputs produce distant hot or 
‘old explosions, depending upon whether the exothermic or endothermic mode is 
аас 


The best way to regard the Whittaker interferometer operation is to visualize а hidden 
pipe connecting the transmitter and the distant target, In one mode, heat is pumped to 
the site (and the transmitter is cooled), while in the other mode heat is extracted fm the 
site (and the transmite is heated). 


Extensive use ofsuch interferometry in the endothermic mode results in large amounts of 
heal at the transmitter site, which must be exhausted. The Soviet scheme it simply use 
another Whittaker interferometer connected to a distant exhaust site. That is, the second 
interferometer receives the excess heat energy from the endothermic first interferometer, 
and exothermically transmits ito а distant targeted "dump" or exhaust site- 


Bennett Island is one such Soviet dump site, where hundreds of anomalous dumping 

plumes” and exhausts — some over 150 miles long — have been photographed by U.S. 
weather satellites. For example, see "Explosive events seen on Soviet Island." Aviation 
Week & Space Technology, Sep. 26, 1983, p. 31 for pictues of Soviet scalar EM 
interferometry exhausting from Bennet Island.” A second Soviet exhaust эйе exits on 
Novaya Zemlya 


‘At any rate, а scalar interferometer can produce heat in а disant zone or extract heat 
ftom that distant zone. It can do this gently or explosively. and for a short duration or 
continuously. Use of the interferometers in coupled pairs, one endothermic and one 
exothermic, allows one to serve the other asthe disposer of waste heat. Also, when the 
exothermic mode is utilized, the server can extract the energy from a separate distant 
иса and transfer it to the drastically cooling exothermic. partner to maintain its 
temperature. 


Since ordinary texts are quite confusing on the question of energy, a short dissertation is 
in order. Fist, present energy concepts are essentially based on the classical notion of a 
closed system. Quantum mechanically, that is not truc at all; in the entire universe, there 
‘exits nothing that is static. and there exists not ome single closed system. The vacuum 
Пороки fluctuation is їп violent motion. Everything supposedly “sac” is in fct 
only an entity that emerges in this flux cauldron by being in dynamic equilibrium. Thur 


one rigorously speaks of equilibrium states and their probabilities, not the existence of 
State things per se. 


When several or many things are in states of stable equilibrium in the background flux, 
such that one can describe them as highly persistent entities with mathematical 
relationships between each other, then these equilibria may be said to comprise a system: 
To the classical system, the fux exchanges between the paris and the vacuum may then be 
ignored, since input exchanges and output exchanges precisely balance. Then the system 
may be treated as à closed system, with no hidden sources or sinks, Notice that this 
model presumes (1) there is no hidden order in the background flux, which is purely 
random and statistical, (2) there are thus no chaotic interactions of the flux exchange 
‘when integrated over a period of time or reasonable region of space; the integrated 
random flux exchanges simply "average to zero.” (5) one does not deliberately introduce 
and collect hidden order in the vacuum flux, to generate а hidden source or sink. (4) one 
"may use the concept of a stable frame to mathematically model the system, in which each 
Smooth dimensional axis represents a highly integrated (over all space and time) zero 
average of Fluctuations in the vacuum virtual particle flux exchange with the matter in the 
System, (5) note that the very prescription o£ a "universal frame” prescribes the smoothed 
geometry of the entire equilibrium universe in advance, as well as the nature of the 
Vacuum. УРЕ exchange with matter throughout the “universe, (б) macroscopic 
conservation laws then rigorously apply to the system so long as the frame coordinates 
remain smoothed to zero average fluctuation everywhere, so that linear superposition 
apples. (7) quantized (fixed) magnitudes of charge, spin. inertial mass, universal 
constants, ete. apply universally, so long as the frame remains "smoothed", (8) the 
observers "rae of flow of time” Is assumed to be positive, and (9) the observers rate of 
flow of time is assumed to e constant 


Assumption number 8 implies that (a) gravity is an atraction of mass, (b) all mass and 
energy are positive, (c) the vast majority of photoelectric interactions is between photons 
and negative electrons in atomic shells, so that postive time continues and the familiar 
macroscopic “forward arrow of time” physical reality is continually created and 
annihilated, quantum by quantum, at a fantastic rate, providing the past, present, and 
бише, (d) almost all expended energy is scattered, so as to produce entropy. positive 
work the positive flow of observer time, steadily increased disorder, ete. 


Those are indeed formidable lists of assumptions and implications. They all rest on one 
fundamental premis: that the virtual particle flux exchange of vacuum remains statistical, 
random, and constant in volumetric density. Fortunately, today all those assumptions on 
the formidable list can be modified, because one can now engineer the vacutmis УРЕ 
exchange with the atomic nucleus and with charged mater. Now even physical reality 
itself, as we know it, can be modified and engineered at will, as the technology develops. 

In the last two decades, nonlinear materials effects have been discovered which allow 
tering one or more (or all) of the preceding assumptions, because these effects allow 
altering and engineering the РЕ exchange between vacuum and matter. These 
discoveries include four-wave mixing. ime-eversed EM-waves and their pumping 
amplification. ete. They also include the Whittaker infolded hidden variable engineering 
techniques, sll undeveloped in the West, and the new cavity quantum electrodynamics. 


At any rate, these new principles and techniques allow one to directly engineer and 
structure the vacuum flux exchange with matter. They allow the translation of negative 
(reordering) energy from postive (disordering) energy, ete. They allow the production of 
negative time flow in photoelectric interactions, rather than just positive time flow. And 
they allow the production of negentropy rather than just entropy. 


But how are we to understand negative energy and negative time and their implications? 


First, by energy we actually mean she amount of ordering or the amount ofcoherence that 
exists in some dynamic, on-going proces of the universe. 


What we call statie potential energy is actually stored in dynamic, stable, coherent 
equilibrium processes — itis just no translating and nor scanering. 


"The very concept of potential energy, quantum mechanically, implies stable perpetual 


What we mean by kinetic energy is а translating coherence in some underlying dynamic 
process. 


Kinetic energy is translating. but itis not scattering. 


By positive work, we mean the seanering орон coherence (energy) which we refer to as 
"he “expenditure” of energy. Rigorously. when we expend energy as Work, we convert 
some stored coherence into incoherence (Scattering), as seen by the forward-ime 
Observer” This is most important: It does по require energy expenditure perse to turn a- 
Shaft Бш only to "overcome Персон, or resistance to turning: 


‘What we really mean by "overcome the resistance" is that a certain amount of scattering 
willbe invoked upon the energy coherence, producing incoherence. That way we "lac 
the energy — ies we lose а certain amount of the coherence of the system. Relatively 
coherent systems: which in their operation produce scattering or incoherence (i.e. work) 
require constan input of more coherence (he, energy) 


1n the not oo distant future, machines will no longer be designed that way. Instead, they 
will employ time-reversed stages toflow incoherence (‘scattered energy") hack to coherence 
'reonderedenergy. 


These time-reverse stages will of course be open systems, simply taking what is needed 
from the vacuum VPF to continually restore the input energy. Such machines, of course, 
‘will not всей continual inputs of fael in the macroscopic sense. In the microscopic sense, 
they will continually receive am input of virtual energy from а Whitakerstructurd 
‘vacuum, cohering it into the macroscopic world, and gating it In а sense these machines 
Wil al be heat pumps ofa special зоп. And as is well-known. the usable output of а heat 
pump may be considerably greater than the energy expended to pump ihe energy from 
the source to the scattering region (where it is scattered.) 


їп our present designs, to make matters worse, we normally utilize and expend the carrier 
ofthe coherence as well as the coherence. This creates the fuel concept where the fuel 
is the carrier of the stored energy (coherence). И опе only expends amd scatters, one 
continually requires refueling in order to continue the scattering process (doing work). 
Present engineering and physics utilize the closed system concept exclusively, hence ir 
rigorously maintains the engineering of systems that require fuel to operate 


Ofcourse, it does not have to be that way. Iwe engineer and structure the vacuum, then 
опе may take whatever energy one needs from an inexhaustible source. That is, if one 
has а flowing river and puts a paddiewheel in i, one ean freely extract shaft power and do 
work with it. The paddlewheel is a “gate”: it taps a hidden source for free. Име wish to 
be non-polluting, ofcourse, we should return the scattered energy (the work) back to the 


‘vacuum, as reordered VPF, rather than leaving the scattered energy in the macroscopic 
Environment as “waste heat." 


Thus one way to build a so-calledfree energy device а to cause the local vacuum to form a 
river of potential VPE gradient, and then to develop devices and processes 10 tp th 
ҮРЕ river” of energy. This directly converts virtual energy to observable energy. By 
definition, when one converts virtual energy to observable energy, the local spacetime is 
curved. Note that the present highly restricted general relativity theory assumes one 
cannot tap the local energy of vacuum, Because if assumes that the local spacetime is 
po 


Another way to produce a so-called “free-energy” device is to utilize pumped four-wave 
mixing. where natural stresses are utilized to fumish the pump waves. Converting normal 
potentials to Whitlaker structured potentials, and increasing the potentials on the nuclei 
Df targeted material with activated charge structures, produces hidden structured nuclear 
potential sources {activated atomic nuclei) which can be tapped for energy by several 
methods. The beauty ofthis approach is hat once she charge structures are created on the 
activated mule, he vacuum simply replenishes the extracted energy (coherence) asfstas ir 
is withdrawn. This in fact was the type of source tha Frank Golden had created via a 
local quantum potential, to provide a local source for his open-system motor and yield an 
output to input ratio of 167 (see note 73) 


‘Yet another way to build а "free-energy" device is to recycle disordered energy, created 
by doing work, Back о ordered energy. This is simply recycling disorder back to order, by 
tse of time reversal. That iw. when coherence is processed and expended into 
incoherence, that is what generates the forward fow of time. (Actually, that s identically 
the forward low of ûme.) So forward time automatically implies the passing of order into 
disorder (Le, scattering of EM energy). But since that is o. the opposite Kind of time — 
negative time. or time reversal — must represent the passing of disorder back to order. 
So to accomplish negentopy. one must manipulate negative time generation devices so 
thatthe previously produced incoherent EM energy is returned. precisely backwards 
along its previous scattering path. A priori, that will reorder the scattered energy 


"This is done by a two-phase system. One phase looks normal: ordered energy is scattered 
to do normal work, resulting in a cache of disordered energy. The disordered energy is 
collected and time-reversed (phase conjugated) by pumped four-wave mixing This 
тешз the scatered energy precisely backwards along iis previous scattering path, 
теоепар it. Thereafter the recycled energy is used (scattered) again, recycled 
(reordered), used (scattered) again, ete. Note hat this can actually be done, since all the 
microparts of the energy — whether ordered as а system or disordered at heat — are 
Individually ordered equilibria in the disordered Пих of vacuum. Everything is constantly 
driven by the vacuum flux anyway, everything is in an open loop system. Therefore itis а 
matter of garing energy that is already flowing as а flux, and hence in both manners: 
energy is both scattering (diverging from the particle to the vacuum, hence disorlering) 
and reordering (converging fom the vacuum back to the particle) constantly. Thar is 
What he "virwalpartite flax exchange ofthe vacuum with the charged particle” is already 
doing, ali the time, with every chargedparticle, withfantsticpower. Electric charge — and 
its analogue, magnetic charge — are both tremendous dynamos. Electric charge and 
magnetism are already mighty engines, waiting for us to gate their energies to our needs. 
If we utilize our system as an open system and do vacuum structuring, we are in Dei 
structuring (and gating) the virtual particle flux of vacuum. Ih other words. we are 
Structuring massless charge — the potential itself. We are then directly gating the 
Хашт own engines. Its just like putting а paddlewhee in a river, only the river we use 
is subtle, and so must be our paddle wheel 


ı00 


Objections based on the second law of thermodynamics are usually raised. This law states 
that unavoidably. in any operation in a closed system. if that operation does extemal 
‘work you unavoidably reduce the order in the system. That, of course is true if and only 
CL the system а closed system, and (2) time Пон is forward or positive. Actually. the 
Second law actually states only that the flow oftime is always postive. А steady fov of 
time in a region means only that there exists a steady rate of scattering of EM energy in 
he region, a priori. 


Note that we have violated both fundamental conditions required for the second law of 
thermodynamics to hold. Ergo, it should come as no distinct shock that we can readily 
violate the second law. 


The second law presupposes positive tne flow only. In positive time, the second law is 
the law о/етгору. That is the Iaw of disordering or scattering of EM energy. we make 
a system produce some negative time, however, then we invoke the negative time aspect 
ofthe second law. In negative time flow, the second law is inversed, and it becomes then 
the law ofnesenropy. 1а a driven, open-loop macroscopic system, we may seemingly 
judiciously manipulate the vital particle Пах exchange t accomplish “Iree energy” and 
Perpetual motion, ithe view ofany abener wha persists ia regarding our acsi 


So we can readily violate local conservation of energy. using amplified time-reversed 
{phase conjugated) EM energy operations. Whether or not we may be violating overall 
Conservation of energy in the entire universe depends again upon an assumption that one 
must make. If we assume that the entire universe is closed and conservative, then we do 
not violate the overall conservation of the universe, but only violate И locally. IL on the 
‘ther hand, we like the big bang theory and several other of the present very advanced 
cosmolgies, then the vacuum merely pumped iself up to a vastly excited state and 
exploded. producing the present universe we live in. Tn that case, the universe is not 
Closed, and it is not energy-conservative anyway. We leave it to the reader o take his or 
her choice in assumptions. In either case, we can violate the so-called conservation of 
energy locally. and rn our motors and power our homes very cheaply indeed 


"The amplification method is purely and simply standard, well-known four-wave mixing 
theory. What orthodox physicists have not realized is that the amplified phase conjugate 
replica produced by а true pumped phase conjugate mirror is already negative energy. AS 
is already in the literature, the reflectionemission of a phase conjugate replica wave by 
the mirror does nor cause recoil of the mirror. Pseudo-conjugation, which involves 
Tefectonlemisson of an ordinary EM wave with a distorted wavefront, does cause the 
mirror to recoil This destroys the present assumption in physics that the antiphoton and 
the photon are identical. The antiphoton doesn’ cause recoil ofthe mirror, but thephoton 
doct. So the reader may rest assured that there is something in what the present author Is 
Saying after all, and present physics is just flar wrong їп some of its assumptions. 


Understandably it is very much counter to the interests of the control groups to have this 
kind of knowledge spread around widely, We are not supposed to discover that. using 
‘pen system engineering techniques, vacuum structuring. and amplified time-reversed 
‘waves, technology really docs permit a free lunch’ afterall Obviously, however. our 
academic community is only going to get grants to study closed system conservative 
{nergy processes, not open system nonconservative energy processes incorporating lime- 
reversed wave techniques 
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At any rate, the scalar EM transmitter, since it is working in both the postive and 
negative streams of time, is to be considered both a transmitter and a receiver. А 
itm is to be considered that consists of the transmitter, the targetlreceiver, and two 
hidden bidirectional WhitakerEM-wave energy currents between transmitter and 
target Depending upon the relative "grounding bias vis a vis the transmitter, the 
Feceiverftarget, and the local vacuum, one may cause flow” of an exces of ordering from 
the transmitter to the receiver, or ow” an excess of disordering from the transmitter 10 
the receiver. Use of coupled scalar transmitters utilizes a two-stage flow process so that 
the спа flow of orderjdisorder i between а distant "dump site” and the desired 
target site” 


See Robert A. Fisher, Ed.. Optical Phase Conjugation, Academie Press, New York, 1083 
р.хх. On May 22.1972 two Soviet scientists — rm the P.N. Lebedev Physical Institute 
lh Moscow — visited Lawrence Livermore National Laboratory. There they mentioned 
Dr. B. Ya. Zel'dovich's observation of an extremely curious “distortion undoing” property 
ofthe stimulated Brillouin backscattering process in a CS2flled waveguide. Very lle 
reaction by American physicists occurred itlly. During the next five years, however, 
the American reaction had slowly grown ший U.S. scientists had become quite interested 
in phase conjugation and the time-reversed EM wave — at least in optics. To this day. 
very litle U.S. work has gone into developing practical microwave phase conjugation 
devices, in spite of the portentous weapon implications of time-zeversed microwave beam 
Weapons. Today. however, at least some microwave work im the pumped phase 
conjugation area has finally started. Cf Session 2, Directed Energy Concepls. 
Proceedings, SPIE Vol, 1061, Microwave and Particle Beam Sources and Directed Energy 
Concepts (1989), Jan, 16-20,i089, Los Angeles, Califomia 


Investigator Ken Moore has confirmed with the World War II German rocket team chief 
thatthe German radar team indeed encountered serious anomalies in their experiments. 


For example, eventually the State Department placed ordinary aluminum window screens 
over the Embassy windows, ete. to act as Faraday shields, These screen shielded out 
Some 90 per cent or so of the microwave force field component of the radiation, but 
essentially none of the standing Whittaker potential wave portion. This clearly showed 
the Soviets that we knew nothing of standing Whitaker potential waves, and the need for 
nonlinear absorber shielding rather than linear conductivefreflective shielding. 


‘Two U.S. Ambassadors, Llewellyn Thompson (1953-1957) and Charles Bohlen (1957- 
1962,1967-1969), predecessors of Stoesel later died of cancer. Stoessl suffered nausea 
and bleeding in his eyes while at the Embassy (New York Times, Feb. 26, 1976) and was 
ttansfered from Moscow in September 1976 because of a strange blood ailment, and 
reassigned as Ambassador to West Germany. He also died with a leukemia-like disease 
some усап Inter. Blood tests administered to personnel at he Moscow Embassy found 
that about one-third of the Embassy personnel had a higher than average number of 
Iympocytes in cell counts. Such elevated white corpuscle count —Iymphocytor — is 
evidence that the body is resisting some sort of disease inducing agent. Such а reaction 
‘ould occur in resistance to some sort of viral infectious agent, of course, However i 
would most certainty occur in resisting exposure to an EM estopathogenic Kaznacheyev 
disease signal pater in the Whitaker-sractred potential. 


1а 1959 during then Vice-President Nixon's visit to Moscow, fairly intense leves of 
microwave radiation were also detected at the U.S. Ambassador's рано House mansion 
in Moscow. Secret Service agent lames Golden discovered the radiation of the 
‘Ambassador's residence. Nixon slept there and may have been irradiated for one night 


facilities, so the Secret Service team was well-equipped with dosimeters and radiation 
monitors. Interestingly, the radiation of the Ambassadors house was discovered with an 
onizin radiation detector — а dosimeter. This is one of the few instruments that will 
detect standing scalar EM potential waves, since increase in the local potential and the 
addition of a Whitaker bidirectional ЕМ substructure causes increased ionization of 
gases, lonizing radiation detectors, such as nuclear dosimeters and Geiger counters, will 
detect such increased ionization of their internal gases. I the standing scalar potential 
‘wave is suficient to eause ionization in these detectors, then the detectors will detect the 
Whitaker potential 


105. A. M. Lilienfeld et al, Foreign Service Health Suus Studs. 1978. 
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Robert C Mallalieu, A Model ofthe Microwave Intensity Distribution... 1980. See also 
Microwave Radiation atthe U.S. Embassy... Dept. of Commerce, 1981 


Y. Ahuronov and D. Bohm, "Significance of Electromagnetic Potentials..." Physical 
Review, 1959, 


Vial P. Kazmacheyev and LP. Mithailova, Ultruweak Radiatons in Intercellular 
Interactions [in Russian}, Novosibirsk, 1981. See also previous notes regarding 
Kaznacheyev references 


ND. Devyatkov, Ed., Applications of Low-Itensty Millimeter Wave Radiation i Biology 
and Medicine lin Russian}, IRE Akad. Nauk. SSSR, Moscow. 1985, 


Whittaker, 1903,1904. 


ву scalar interferometry. per Whittaker 1904; per Aharonov and Bohm, "Significance o£ 
electromagnetic potentials... 1959, 


Vi P. Kazmacheyev and LP. Mikhailova, Ultraweak Radiatons in Intercellular 
Interactions [in Russian], Novosibirsk, 1981 


ND. Devyatkov, Ed., Applications ofLow-Intensity Millimeter Wave Radiation in Biology 
and Medicine [ш Russian. IRE Akad. Nauk. SSSR, Moscow, 1985. 


As was done in the Priore devices in France in the 1960s and Ts. 


By subharmonic translation. the Kaznacheyev optical cytopathogeni signals emitted by 
cells dying of a particular disease can be translated into the microwave region, and а 
microwave pattern signature of that specific disease can be generated. in a manner similar 
to a carrierless radar of the ultra-wideband type. Then irradiating human targets, even 
‘many thousands of miles distant, with the specific microwave cytopathogenic pattern can 
Induce the disease outright in the targeted population. Much weaker, continual radiation 
with the disease pattern will gradually condition the targeted biological systems for the 
specifie disease, gradually weakening their immune systems against thar specifie disease. In 
this manner, a relatively harmless influenza, measles, or other disease can gradually be 
converted into а potent killer mn that targeted population. In the mide-to-ater 1980's, the 
Soviets conducted precisely such immune-notching experiments against test mammals off 
the easter coast of the U.S. — they targeted porpoises and lowered their immunity 
against a common organism normally infecting porpoises and simply making them a bit ill 
Inthe test hundreds and hundreds of porpoises died frm the now-potent disease — not 
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because the disease organism had altered, but because their immune systems had been 
deliberated “notched” for greatly reduced immunity against that disease. 


By time-roversing (phase conjugating) a Kamacheyev cytopathogenic pattern for a 
specific disease, a specific electromagnetic antidote pattern can be generated. Ву 
irradiating a biological target with that antidote. that actual disease in the biosystem сап 
be cured directly. by electromagnetic means. That is the actual treatment to which 
Devyatkov is referring, while concealing the role of intemalized EM, phase conjugation, 
and the persistent structured scalar potential. 


For an explanation of subharmonic oscillation, see "Nonlinear Forced Oscillations,” in 
Modem Mathematics for the Engineer, Edwin F. Beckenbach, Ed. McGraw-Hill, New 
York, 1956, p. 18-20.” Note that in this graviton theory, gravitons are already linked 
spatially and harmonicallysubhartonically. Subharmonic oscillation already exists: it 
docs not have to be created. 


win beams have often been detected in the radiation, fulfiling the requirements for 
Whittaker scalar EM interferometry. Just how long the Soviets have possessed this 
technology is evidenced by the fact that the microwave radiation induction of health 
problems and diseases in personnel in the U.S. Embassy in Moscow began inthe mid-St 
‘The importance ofthe Embassy radiation, as an intelligence collection tool is shown by 
the fact that the Soviets have pointedly continued the radiation even though several 
Presidents have protested and asked them to sop. 


Standing Whittaker potential waves can easily penetrate the сап and the ocean, 
carrying their hidden bidirectional ЕМ wave substructures with them. Therefore 
underwater and underground targets can be targeted with ease — as was the USS. 
Thresher atomic submarine in Apri 1963 (see note 61 above). For example, drastic "on- 
site” or earsi" testing of Woodpecker induction of disease would be helpful for 
Calibration, realistic field exercise training. and analysis of results prior to actual EM 
attacks on human targets. For a possible massive Soviet long range EM BW test against 
dolphins off the East Coast of the U.S., see Joseph F. Sullivan, "Search widening for clues 
in puzzle of mounting dolphin deaths,” New York Times, Aug. 9, 1987, р. 32: "Air search 
finds dolphin deaths are more common than suspected." New York Times, Aug. 13, 1987. 
See also Jean McNair, "Dolphins died of common sea bacterium; scientists balled.” AP. 
release, Huntsville (Alabama) News, Aug. 19.1987, p. B-5; Julia Lawlor. "Key: Failure of 
mammals’ defenses.” USA Today, Jan. 19.1988. p. ТАЗА. One would also suspect that 
the Soviets have conducted other such tests around the globe 


Fora probable similar Soviet long range EM BW test against seals in Europe, see David 
Dickson. "Canine distemper may be kiling North Sea sale, Science, Vol. 241, Sep. 9, 
1988. p. 1284 

Bearden, AIDS; Biological Warfare. 

Bearden, Fer-de-Lance. 
Bearden, "Soviet Phase Conjugate Weapons." 


Bearden, Soviet Weather Engineering Over North America. See also "Stange Pressure 
Waves Crossed MidWest in 1990" War Street Journal, Jan. 15,1991 


Bearden, "Update on Scalar Electromagnetics: New Breakthroughs. 


125. See Martin Ebon, Psychic Warfare: Threat orllusion?, McGraw-Hill. New York, 1983p. 
IA On June 11, 1977 Los Angeles Times reporter Robert Toth met with a Soviet 
biophysicist, Valery G. Petukhov. and received a manuscript — a scientific paper — from 
im. On walking away with the paper, Toth was seized by Soviet agents and taken to a 
police station for interrogation, as was Petukov. A senior academician from the Soviet 
Academy of Sciences, Profesor LM. Mikhailov, examined the paper and stated that it 
Contained state secrets, Specifically. Mikhailov said: "The article beginning Рем 
Valery G.. from the words ‘microorganism selfradiation.”to the words:..by means of 
vacuam particles in space, states that within the contento living cells are particle... and. 
theseparicles are grounds for discussing thefundamentalproblems of biology in the contest 
‘ofbiology and parapsychology. There is айо information about the uses of such particles. 
This material is secret and shows the land of work done n some scientific institutes of our 


Afer additonal interrogation several days later, Toth signed а statement and was 
eventually released, as was Petukov. 


Before the ted meeting, Toth had previously met with Petukov. who was apparently 
Chic of the Laboratory of Bio-Physies at the State Control Institute of Medical and 
Biological Research. He informed Toth that he, Petukov, was working on a theory of 
parapsychology based on particles emitted from living cells. These particles could cary 
Information and could explain the basis for parapsychology. In mid-June the Soviet 
iophysii had telephoned Toth to tel him that his experiments had been successful. 
proving his theory. He wanted to give Toth a paper describing his work for publication in 
the West because he knew the Soviet authorities would never let his paper be published. 
it was this 20-page paper that Petukov handed to Toth, wigecring the seizure of both 
men by Soviet authorities. 


From the above, one can almost certainly conclude that Petukov's particles that are 
“pieces of the vacuum medium” were gravitons, and the paper contained a theory of 
gravitobiology. From Mikhailov’s statement, this information was considered a state 
Secret. From our discussion of gravitons and their biological implications, Kaznacheyew's 
estopathogenic eflect, Devyatkov's information content of the field, and the long years of 
Soviet microwave radiation of the U.S. Embassy in Moscow, one can most certainly айп. 
that Petukov's experimental proof of his "particles" and his theory of them indeed 
duplicated highly classified Soviet EM BW weapons work 


The present author states emphatically that a scientific theory of parapsychological and 
paranormal phenomena can be formulated from the gravitobology approach, Further, 
{he formalized theory wil be testable. Thus Petukov's information thal he had actually 
experimented with his theory, and experimentally proven iL are consistent with 
gravitobiology. 


126. ТЕ. Bearden, "Update on Scalar Electromagnetics: New Breakthroughs.” The 
mechanism for generation of a quantum potential depends upon four-wave maxing eects 
Inside the EM bidirectional wave structures of Whittaker potentials of atomie nuclei. A 
phase conjugate replica — including one that is amplified — is emitted fom а 
Pumpedisresed nucleus in response to а small scalar EM signal wave fom another 
Rucless. That signal wave in turn may have been an amplified phase conjugate replica in 
response to yet another signal wave at another stressed/pumped nucleus. 


In a dense signal environment, the probability for multiphoton interaction increases. But 
multiphoton imeraction can easly constitute pumped four-wave mixing. if three waves 
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are involved (the fourth wave can be generated by the pumped mirror material, where 
two waves act as the pump wave and the third wave acts as a signal wave.) Thus in a 
dense signal environment, the probability of forming "pumpingstessing” of the nuclei 
increases as some function ofthe number of signals per Second per unit volume, as does 
the probability of pumped four-wave mixing incidents. But notice that each amplified 
phase conjugate replica is not scattered, but returns precisely to the nucleus where the 
барш signal wave was emitted. In other words. a laser-ike coherence of exchange of 
energy between nuclei begins to occur as environmental signal density increases 
йоду. Note also that this is a self-organizing and self-ordering behavior 


"The major communication between the nuclei, insofar as the input signal waves are 
concerned, is in the hidden EM bidirectional wave structure of the standing Whittaker 
potentials formed on each nucleus and extending out toward infinity, intersecting all the 
Other nuclei in the region. The internal bidirectional EM waves are not limited light 
Speed, but may move much faster- 


In this dense signal environment, then, increased scl-ordering of the potentials in the 
Whitakercommunicating atomic nuclei begin to occur. An emision from one 
equipment or area is an input to all of the communicating. sell-ordering nuclei. So ima 
‘Variety of electronic equipments in a dense signal environment, gradual self-targeting by 
repetitive phase conjugation leads to coherent self-organizing of the nuclear potentials, 
and the formation of a quantum potential. In cach equipment, "spurious" signals appear 
that are actually instantaneous inputs fom other connected but distant electronic 
equipments. 


Rigorously, a quantum potential has now begun to form among all the participating 
atomie nuclei. "All participating electronic equipments begin to partially act as if they 
Were all parts of a single equipment system, without spatial separation of the parts. 


“The precise physical mechanism by means of which the quantum potential is formed is an 
original discovery by the present author. Note particularly that formation of quantum 


potentials is subject to experimentation, using this approach and this mechanism. 


For various papers treating the quantum potential (but without any notion of the actual 
mechanism that creates onc). see Quantum plications: Essays in Honour of David 
Bohm, Eds. BJ. Hiley and F. David Peat, Routledge & Kegan Paul, London & New 
York. 1987. ‘Also, particulary see the various papers on this subject in Quantum 
Concepts in Space and Tine, Eds. К. Penrose and CJ. Isham, Clarendon Press, Oxford, 
1986. These бно references are highly recommended. 


See Mark Thompson, "Mixed signals may have misguided U.S. weapons," The Washington 
Post, Jan. 22,1989, p. A4, fora good description of the incident 


‘Though details are still sketchy, there also appears to have occurred the formation of a 
quantum potential during a large exercise in the MidEast several years ago. The exercise 
Involved 2 large number of aircraft, radars, radios, et. 


Sce BJ. Hiley and F. David Peat, “General introduction: the development of David 
Bolum’ ideas fom the plasma to the implicate order,” Quantum Implications... ibid. р. 
13. Quoting: ^ ihe quantum potential contains ап instantaneous connection rather бап 
the expected retarded connection. In some ways this is like a reintroduction ofa land of 
acrion-at-a-distance, a feature that goes against the whole historical development of 
physics” Also, particularly se the characteristics ofa quantum potential. listed on p. 15. 
‘On p. 23, Hiley and Peat show that the quantum potential itself is determined By an 


1% 


IMPLEMENTATION B - no capacitors are used: 
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In this case instead of using a capacitor, the capacitance between the two sections of inductor L provides the 
necessary capacitance. 


HOW DO WE START THE PROCESS? 
In implementation A, you must charge the capacitor and connect it to the inductor to start the process. 


In implementation B, you must use an additional pulsing or "kicking" coll, which starts the process by providing a. 
pulse in either the electrical field or the magnetic field (shown later on). 


HOW DO WE STOP THE PROCESS? 


The process of pumping energy can continue uninterrupted for an unlimited length of time and so the question 
arises; how do you stop the device if you should want to?, This can be done by connecting a spark gap across 
the coil L and the resulting sparking will be sufficient to stop the process. 


THE “KICKING” PROCESS USING AN ELECTRIC FIELD 


Use an additional special "kicking" coil, which can generate short powerful magnetic pulses, and install an 
amplifying Tesla сой along the electrical vector of the electromagnetic field of this coil 


Infolding unfolding process. А more directly physical — and testable — model of this 
exact quantum potential formation process has been given by Bearden, as briefly 
акно out in note 126 above 


For some nonlinear and nonlocal quantum mechanical implications upon certain general 
properties of spacetime events and processes, see Abner Shimony, "Events and processes 
in the quantum world” Quantum Concepts in Space and Time, R. Penrose, and CI 
sham, Eds. Clarendon Press, Oxford, 1986, p. 182-208. Quoting from p. 186: "unless 
revolutionary evidence is presented in favour of changing the relativistic. conception of 
Space-time structure, an acceptable hidden variables theory must conform to this structure. 

Quoting again (p. 192): "local hidden variable theories may be possible only ifrlatviy 
theory i replaced by a radically diferent theory of space-time structure.” Note that the 
present photon-coupled averaged graviton theory of the structure of space-time is just 
Such a ‘radically different theory” as is required. Particularly see Yakir Aharonov 
*Nonlocal phenomena and the Aharonov-Bohm effect." ibid. р. 41-56 fora discussion of 
modular variables and the capability to violate normal conservation laws of nature. 


130. Particularly sce ¥. Aaronov and D. Bohm, "Significance of Electromagnetic Potentials 
in the Quantum Theory” Physical Review; Series 2.11503). Aug. 11959, p 485-491. See 
also S. Olariu and 1 ол Popescu, "The quantum effects of electromagnetic faxes. 
Reviews ofModem Physics ST(2) April 1985 for an extensive list of references on the AB 
E 


131. Particularly sce Lee Smolin, “Stochastic mechanics, hidden variables, and gravi 
Quantum Concepts in Space and Time, ibid., p. 147-173 for a discussion of (1) some 
hidden variable possibilities in quantum mechanics, (2) (p. 169 the fact that Bells 
theorem seems to indicat the possibilty that nonlocal correlations may be found 
between any pair of systems which have previously interacted, and (3) (p. 166) the 
possibility that nonlocal variables might even dominate the energetics of a QP-connected 
System and swamp the local physics completely 


132, In Maxwell's original quaternion EM theory, the salar component captured the itera 
Infolded stress energy when EM force fields interacted to produce zero force field 
resultants. In the vacuum, this infolded EM structure formed a local scalar potential and 
Structured the local vacuum, curving local spacetime in the process. By discanling the 
Scalar component of the quatemion, Heaviside threw this Structured potential out of 
classical electromagnetic theory. Tis in turn threw out correlated "action at а distance" 
from EM theory. In appropriating Gibb’ thermodynamics statistics for quantum change. 
quantum mechanics was constructed with a similar omission of hidden EM order (chaos) 
ven though it statistically retained the necessity for action at a distance. Sce again note 
52." Indeed, Heaviside’ vector curtailment of Maxwells quatemnion theory can be 
‘experimentally shown to be in error, and a modification of Weber's action at a distance 
theory shown to be consistent with those experiments. Рога discussion of the limitations 
of the Heaviside. theory (so-called "Maxwells theory") see LP. Wesley, "Weber 
Electrodynamics, Part 1: General Theory, Steady Currents"; "Weber Electrodynamics. 
Part Ш: Unipolar Induction, Z-Antenna". Foundations of Physics Levers, 305), 199, р. 
443-490. Part IT (to be published) will deal with the impact of Weber elecwodynamics 
fon mechanics and gravitation. 


133. Again see note 52. By overstating his assumption that local spacetime was flat, Einstein 
excluded the internal, infolded EM structure of stressed spacetime, thus excluding EM 
from unification with general relativity. The single feature that could have unified 
electromagnetics, quantum mechanics, and general relativity was hidden, infolded EM 
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energy of spacetime. Ironically, each of the three disciplines eliminated this feature, 
either at its formation or shortly thereafter by retranslation. 


TE. Bearden, Soviet Weather Engineering Over North America, 


м, videotape, 1985. 


TE. Bearden, “USSR: New beam energy possible”, Defense & Foreign Affairs Daily 
130111), June 12,1984, p. 12. 


For example photographs and artists illustrations, see Bearden, Soviet Weather 
Engineering Over North America, 1985. For a spectacular example of the rapid formation 
fof three giant radial clouds over Los Angeles on Jan. 26, 1986, see Bearden, Ferde- 
Lance, р. 168-169. Margaret Wilson observed these three sharp. distinct giant radial 
‘loads form one aher the other, at 10-minute intervals, These sharp cloud signatures 
were associated with Soviet bending of the jet steam sharply southward at Los Angeles, 
then steering the jet stream eastward across the U.S. lar 10 the south of its normal path. 
The Soviet purpose was to bring cold arctic air down upon the Florida Panhandle, 
exposing the waiting shuttle at Cape Canaveral to abnormally cold temperature stress, 
and this was succesfully accomplished. The shuttle, of course, was the Шанай 
Challenger, which two days later was destroyed by the Soviet Union shortly after launch, 
fon Jan. 28, 1986. For a discusion of the many positive indicators that the Soviets 
destroyed the shuttle, sce Bearden, AIDS: Biological Warfare, 1988 and Fer-de-Lance, 
D 


Indeed, the Soviet KGB gave а party at their Moscow headquarters on the evening of the 
day that the shuttle was destroyed. The sated purpose of the party was to celebrate the 
Success oftheir active measures against the Challenger? 


ET. Whittaker, "On the partial differential equations of mathematical physics” 
Mathematische Annalen, vol. 57.1903, р. 335-355. See also Note 13 above. 


D. Bohm, Phys. Rev. 5, 1952, р. 166,180. 


ET. Whitaker, "On an expression of the electromagnetic fied due to electrons by means 
of wo scalar potential functions.” Proc. Lond. Маћ Soc. Series 2, Vol. 1, 1904, p. 367- 
372. Scc also note 13 above 


X. Aharonov and D. Bohm, “Significance of Electromagnetic Potentials in the Quantum 
“Theory” Physical Review, Second Series, 1150). Aug. 1,1959, р. 485-491 


їп fact, in his 1904 paper Whittaker shows that all classical force field electromagnetics 
can be replaced by scalar EM potentials and their interferometry. Specifically, any ЕМ 
force Geld can be replaced by two scalar potential fields, Per Whitney. a completly 
accurate replacement may require four scalar potential fede rather than two. (Cynthia 
Whitney, private communication, 1990) 


Richard W. Zielkowski, "Localized transmission of wave energy." Proc. SPIE Vol 1061, 
Microwave and Particle Beam Sources and Directed Energy Concepts, Jan. 1989, р. 396, 
397. For a mention of this same bidirectional EM wave Whittaker structure in the 
potential connected with the Schroedinger wave, see Ignatovich (reference 16, above) 


‘Thus they have not realized the profound importance of the Whittaker work, or that 


Whittaker wrote the basis for an enginecrable unified fcd theory of electromagnetics and 
gravitation that has been extended and drastically weaponized by the Soviet Union 


LI 


144. The two previous ambassadors who died of Ieukemia-like diseases probably induced by 
the Soviet microwave radiation of the Embassy were Llewellyn Thompson and Charles 
Bohlen. 


45, Waher Stoessel Jr. died of leukemia in Dec, 1986 at the age of 66. Не served three tours 
in Moscow: 1947-49 as а second secretary, 1963-65 as minister-counselor, and 1974.76 c 
U.S. Ambassador to the Soviet Union. His latter tour as Ambassador tothe USSR was 
cut short by reassignment to another post in 1076 because he had developed a leukemia- 
Tike illness” 


146, See note 33 above. 
MO See note 34 above 


148. The necessity for persistence of the structured potential in induction of diseases is that 
one must charge up or activate the potentials of the atomic nuclei in the targeted human 
‘sith а consistent Whittaker bidirectional EM substructure. This charge-up can be а 
ne-consuming proces, particularly when fairly weak signals are involved. By holding a 
persistent potential value, the infolded deterministic KaznicheycviDevyalkov disease 
Structure acts much ike a “constant voltage charger” applied to а ‘capacitor? to charge it 
"up — only, in this case, the ifolded EM substructure ts slowly charging-up the nuclear 
potentials of the atomic nuclei with the desired Whitaker infolded structure 


MB. Executive Intelligence Review Special Report, Walter J. Hamerman et al, An Emergency 
War Plan to Fight AIDS ond Other Pandemics, Feb. 15,1986, p. 56. 


150, Ergo Brezhoev's characterization of weapons of this nature as “more frightful shan the 
mind ofman has ever imagined.” Khrushchev in 1960 stated that these Weapons were so 
powerful that, if unrestrainedly used, they could wipe out all Ме on earth 


151. See note 24 above. Рога complete resume of the Priore Ай, see Jean-Michel Graille, 

Le Dossier Priore, De Noel, Paris, 1984 (in French). See also Christopher Bind, “The 

ase of Antoine Priore and His Therapeutic Machine: A Scandal in the Politics of 
Science.” in Bearden, AIDS: Biological Warfare, Tesla Book Co. 198%, p. 346375. 
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have a Cure for Cancer?" Esquire Magazine, July 1975, p. 110-1. 182-149. See also 
IB. Bateman, "A Biolovicilly Active Combination of Modulated Magnetic and 
Microwave Fields: The Priore Machine,” Office of Naval Reseach, London Report R-S- 
78. Aug. 1978. Sce ako JH, Bateman, "Microwave Magic. Office of Naval Research 
London Conference Report, ONRL C-14-77.1977. 


153. See also A. Priore, “Method of Producing Radiations for Penetrating Living Cells” U.S. 
Patent No. 328016, Oct 25.1966, 
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Hamerman et al,An Emergoney War Plan to Figh AIDS and Other Pandemic, Feb. 15, 
1986. 
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Ук Ignatovich, "The remarkable capabilities of recursive relations," American Joumal of 
Plosics, Т0), Oct. 1989. p. 873-878. 


Ibid. Unfortunately Ignatovich apparently knew nothing of Whittaker’ expression of 
this over eight decades earlier. and he does not reference Whitaker's work. 


Lam informed that the American researcher G. Wilbanks has successfully duplicated the 
Kaznacheyev experiments. 


Again see "Nonlinear Forced Oscillations.” in Modem Mathematics for the Engineer, 
Edwin F. Beckenbach, Ed. McGraw-Hill, New York, 1956. p. 18-20. 
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regression observes sur les greffes dun Iymphosarcome chez des souris exposees a des 
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Iymphosarcome in mice exposed to electromagnetic fields} Compr. Rend. Acad. Sci 
(Paris). 1965, vol. 260, p. 2099-2102 [in French] 


R. Pauizel, MR. Riviere, A Priore, and F. Berlureau, “Influence d'ondes 
electromagnetigues ct de champs magnetigues associes sur Timmunite de la souris 
Infestee par Trypanosoma equlperdum,” [Influence of electromagnetic waves and 
associated magnetic fields on the immunity of the mouse infected withthe Trypanosoma 
equiperdum], Compr Rend. Acad. ScL (Paris), 1966, Vol. 263, p. 579-582 [in French] 


R. Pautrizel, A. Priore, AN. Pautrizel and P. Chateau-Reynaud-Duprat, "Guerison de 
"rypanosemisc experimentale par Tassociation de champs magnetiques ct d'ondes 
dittmagneüquer une stimulation des defenses de Forganisme,” [Cure of the 
leypanosomias Ву associated magnetic fields and electromagnetic waves: a stimulation of 
the organism's defenses] Communication presented to the Joumees Nationales 
Microondes — Colloque Hertzienne et Dielectriques, Lille 2629 juin 1979, p. 31. 


Sce Richard Kidd et al, "Evolution of the modern photon." American Joumal of Physics, 
570) Jan. 1989, p. 27-33. 


Our detectors measure on the time-forwand photon half, not the time-reversed photon 
antiphoton) half. The antiphoton half produces а slight recoil force (Newton's third lw 
‘ection foree) in our instruments, which we totally ignore. 


For confirmation that the Heaviside equations — which presently are erroneously called 
“Maxwells equations” — are not to be found anywhere in any of Maxwells books and 
papers, see HJ, Josephs, "Ihe Heaviside papers found at Paignton in 1957 
Electromagnerie Theory by Oliver Heaviside, including an account of Heaviside's 


unpublished notes for а fourth volume, and with а foreword by Sir Edmund Whitaker, 
Vol. m. Third Edition, Chelsea Publishing Co. New York, 1971. p. 617. See also Sir 
Edmund Whittaker, "Oliver Heaviside.” Bullen of the Calcutta Mathematical Sct 
Vol 20,1928-29, p. 202. Sce also Paul J. Nahin, Oliver Heaviside: Sage in Solitude, IEEE 
Press, New York, 1988, p. 9, note 3 


Also, itis litle known that, in his later years, Heaviside may again have turned to 
qualcrnion operations, and even developed a "unified" theory of electromagnetics and 
y. These papers were never published, but were reported found in 1957 (some 
letncal sient, however, continue to dispute the authenticity of the papers, which 
‘were found under some floorboards in the apartment where Heaviside lived alone until 
his death). Litle or no adequate review of this unified theory has been made, though 
several writers have waxed eloquent and expressed judgements pro and con as to the 
согу» authenticity, ts promise, or its alleged usclsstes. 
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POSSIBLE WHITTAKER UNIFICATION OF ELECTROMAGNETICS, GENERAL 
RELATIVITY, AND QUANTUM MECHANICS 


PART I: BACKGROUND 


TE, Bearden 
Association of Distinguished American Scientists 
2311 Big Cove Road 
Huntsville, Alabama 35801 


ABSTRACT 


Unrecognized for what it was, in 1903-1904 ЕТ. Whitaker (W) published a fundamental 
engincerable theory of elecrograviation (EG) in two profound papers. The fist (W-1903) 
demonstrated а hidden bidirectional EM wave structure in the scalar potential of vacuum, and 
showed how io produce a standing scalar EM potential wave - the same wave discovered 
experimentally Tour years earlier by Nikola Tesla, W-1903 is a hidden variable theory that shows 
how to deterministieally curve the loca and/or distant spacetime using ЕМ. W-1904 shows that 
all force field EM can be replaced by interferometry of two scalar potentials, anicipaing the 
Aharonov-Bohm effect by 53 years and extending И to the engineerable macroscopic world. W- 
1903 shows how to turn EM into G-potential, curve local and/or distant spacetime, and directly 
engineer the virtual particle flux of vacuum. W-1904 shows how to turn Gepotental and 
Curvature of spacetime back into force-field EM, even at а distance. The papers implement 
Sahkarov's 1968 statement that gravitation is mot a fundamental field of nature. but a 
conglomerate of other fields. Separately applied to electromagnetics (EM). quantum mechanics 
(QM), and general relativity (GR), an extended superset of each results. The three supersets are 
Whirtaker-unified, so that a testable, engineerable, unified field theory is generated. EM, ОМ, 
and GR cach contained a fundamental error that blocked unification, and these three errors are 
explained The Schroedinger potential can abo be structured and altered. indicating the direct 
engineering of physical quantum change. Recently Ignatovic has pointed ош his hidden bi- 
directional EM wave structure in the Schroedinger potential, without referencing Whitaker's 
1903 discovery ofthe basic effect Coupling ofphotoa/antiphoton pairs into spin-2 gravitons, and 
decoupling of gravitons to yield paired photons, folows and extends Photobiology. An 
engincerable, hidden-variable theory of the operation of mind, personality, and memory can be 
Constructed and tested. Some of the profound implications for all of physics and biology are 
pointed out 


Electromagnetics Theory Has Foundations Difficulties 


There exists today a small but growing number of serious scientists who have become aware that 
the presently accepted electromagnetic theory is seriously flawed. Shortcomings in the theory 
are readily ced 


For example. in railgun experiments the Lorentz force Ши has been fid. It was always an 
approximation, and does not adequately approximate at high energies. 


Also completely contrary to orthodox EM theory, the EM force fields are not primary agents at 
ll but are effects produced in and on the physical system by the potentials. As an example, we 
Cite the Aharonov-Bohm effect which proves tht, even in the total absence of the force fields, 


the potentials remain and can interfere at а distance to produce real effects in charged particle 
systems., Finally the AB effect has been proven to the satisfaction of all but the most diehard 
Skeptics.’ However, its fundamental impact on the basic notions underlying classical EM theory 
continues to be resisted by all but a handful of scientists. 


These present shortcomings were not present in the original quaternion EM theory by James 
Clerk Maxwell! Indeed, the original Maxwell theory contains many things that were mistakenly 
eliminated fom the abbreviated vector theory that was formulated by Heaviside and Gibbs, and 
finally adopted Further. these things that do not exist in conventional EM theory, but that exist 
in Maxwells actual qualernion theory. can be used in specially designed equipment, and the 
‘operation of that equipment will be inexplicable by present day electromagnetic theory. This can 
be even further explained and developed experimentally according to Whitaker's fundamental 
approach." 


In a direct sense, Whittaker showed how to engineer the structured scalar potential, to build 
vacuum engines with hidden electromagnetic wave structures that are still unsuspected today. 
Much of the content of ihe Aharonov/Bohm paper was anticipated - and extended im an 
engineerable, testable manner -- by Whittaker in 1903 and 1901 


In 1903 Whittaker showed that a standing scalar potential wave can be decomposed into а special 
set of bidirectional EM waves that convolute into a standing scalar potential wave. As à 
corollary, then, а set of bidirectional EM waves — stress waves — can be constructed to fom a 
Standing scalar potential wave in space. Since all potentials represent trapped energy density of 
Vacuum, they are gravitational in nature. The standing Whittaker scalar potential wave 
represents a standing wave of variation in the local curvature of vacuum, sharply in contradiction 
‘ofthe assumptions of present electromagnetics and general relativity.” 


The very next year, Whittakers second paper (cited above) showed how to turn such G-potential 
wave energy back into EM energy, even at a distance, by scalar potential interferometry. 
anticipating and greatly expanding the Aharonov-Bohm effect Indeed. Whitaker second 
paper shows that the entire present force-field electromagnetics can be directly replaced with 
Жаш potential interferometry, 


‘This is even more striking when one realizes that potentials pervade through the electron shells 
of an atom, directiy reaching the nucleus and centering on it. External changes (gradients; force. 
fields) of the potentials interact primarily with the electron shells of the atom. The primary 
interaction between the infolded, internalized EM bidirectional wave structure of а Whitaker 
potential is with atomic nuclei, rather than the atom's electron shells, because in the standing 
Whittaker potential wave the magnitude of the external potential is not changing. For the Fes 
time, then, the Whittaker methodology allows the direct engineering and structuring of the 
‘clear potentials themselves, even with miniscule EM power, which is а new capability of 
striking Importance and application. As just one example, the binding energy of an atomic 
nucleus is directly accesible and = theoretically ~ engineerable 


Recently Ignatovich has pointed out the hidden bi-directional EM wave structure in the 
Schroedinger potential, without referencing Whittaker 1903 discovery of the basic effect” 
Also, recently modern researchers, working on acoustic missiles and with the scalar acoustic wave 
equation, haye “rediscovered” Whitaker's 1903 infolded bidirectional planar waves inside the 
Scalar wave."” They dp not appear to have yet recognized is relevance to their work in 
leconagneticmissiles i 


Whitaker's paper takes on a significant new meaning, however, in light of Sakharov's 1968 
hypothesis that gravitation is not a primary Geld of nature, bui is produced as a result of 
interactions of other fields. 


эг 


Sakharovs Hypothesis and Stochastic Electrodynamics 


Recently new developments in stochastic electrodynamics (SED) have shown that many 
fundamental parts of physice are "already unified" in terms of electromagnetics and gravitation, 
SED experienced almost explosive activity and development following Sakharov's 1988 
hypothesis that the gravitational eld may not be a primary field of nature, but a secondary or 
residual effect associated with other nongravitational elds!" Actually. general relativity hus 
always focused on energy as the thing which really has gravitation. Trapped energy, such as mas, 
is particularly important. But since mass is essentially trapped EM energy, relativity hus 
‘essentially assumed Sakharov’ hypothesis anyway. without stating i зо explicitly. Further. it 
Considers "e" gravitational potential as а conglomerate of her things. 


Starting from Sakharov's postulate, to the first order gravitation should be due to some aspect of 
the EM fied, since EM В the strongest force normally encountered in the macroscopic wid 
experimentally. "Thus Sakharov focused attention upon the zero-point EM energy flctuains 
СРР of vacuum. Sakharov conjectured thatthe Lagrange function of the б-Пе is generated 
by vacuum polarization. due to fermions." Akama et al examined the potential generation of 
gravity as à collective excitation of fermion-antifermion pair. Haxlacher and Moltolo proved 
that spacetime (ST) curvature can arise fom the quantum Nucttions of pure gauge fields." 
Zee showed that gravity is generated as а symmetry aking effect in quantum fed theory in 
which a dynamical scale-invarlance breaking is postulated to take place at energies near he 
Planck mass.” Amati, Veneziano and Yoshimoto showed that im pregcometric model, the 
Einstein action and metric may be generated from juantum fluctuations of matter fields.” А 
review of the exploding field was given by Adler." with particular emphasis on the case of 
Fenormalizable fid theories with dynamical scale-invariance breaking, in which the induced 
тауйшйош effective action is inte and calculable: 


Recently the well-known physicis, HLE. Puthoff of the Institute of Advanced Study at Ausin 
has applied the SED approach o signilicandty advance the stochastic electrodynamics field. He 
has secessfily explained why the stm’ orbital electrons do not decay imo the nucleus, even 
though by conventional EM theory each electron must constant radiate EM energy, sie itis 
constantly acclerated. M has aiso shown that gravitation can indeed he тершйей as an 
induced eflet associated with zero-point EM fluctuations ofthe vacuum. 


Finally. Puthoff has shown a feedbuck-derivaion of the source of the vacuum EM zero-point 
energy fluctuations from quantum fluctuation motion of particles driven by the ZPE Thus 
quantum fluctuation motion of particles and vacuum ZPE fluctuations are connected by а causal, 
Self regenerating cosmological feedback cycle. 


There are several important conclusions to be taken from the important SED work since 
Saktarovs seminal suggestion, as follows: (1) In stochastic electrodynamics, very solid theoretical 
foundation exists for elecuogravitaton. (2) The vacuum EM ZPF may be regarded as causally 
connected to quantum mechanical particle jer (Zinerbewegung motion) and vice versa, though 
"e feedback mechanism into the virtual particle ux of vacuum is normally hidden by the large 
Scale integration represented by any macroscopic object or process. (3) The SED theoretical 
demonstration of ths hidden mechanism adde new emphasis on the rather neglected hidden 
variable theories. (4) In some fashion, statistical quantum change is chaotic rather than random, 
for it has already been shown by Pulhof that ће vacuum ZPF fluctuation driving everthing arc 
totally deterministic. 1 follows that, theoretically, hidden order already exis in quantum change, 
and quantum change must be already chaotic. Thus one can state that quantum change can ai 
least partially be deterministically ordered affected. and manipulated, because й already ts. (5) It 
follows that there may well exist engincerable mechanisms that can aec or manipulate quantum 
change. 


What Whittaker has described in his 1903 paper is a standing electrogravitaional wave — а 
standing wave im the loca curvature of spacetime itself = that can readily be constructed 
experimentally. This Whitaker standing potential wave is precisely the new form of standing ЕМ 
‘wave that Nikela Tesla had experimentally discovered being radiated Irom a thunderstorm four 
Years eater, on the night of July 3-4, 1499, and which he recorded in his Colorado Springs 
Notebook on the morning o July 4, 1899." Further, Whitaker» paper directly implies that the 
hidden variable determinism shown by Puthoff to be diving the zero-point EM fluctuations can 
also be engineered. oth locally and at a distance. 


In short, Whitaker's 1903 paper shows how to tura electromagnetics into gravitational potential. 
Unknowingly, Whitaker already showed the correct engineering way to unity EM and G feds 
and already Шей one of Einstein's later primary GR assumptions ~ that the local spacetime i 
never curved — in a testable manner, over a decade before Einstein published his theory of 
generi relativity. 


In the very next year, 1904, Whitaker second paper (orally presented in 1903) was published > 
In this 1Ийе-пойсей paper Whittaker shows that all classical force field electromagnetics can be 
replaced by scalar EM potentials and their interferometry. Specifically, any EM force field can 
be replaced by тко scalar potential fields and scalar ineferomet. The combination of this 
paper and he 1902 Mathematische Annalen paper not only includes the Aharonov-Bohm effect 
But specifies a testable method for producing a macroscopic Aharanov-Bohm effect, even a 
large distances. 


Present Electromagnetic Theory is Incomplete 


As stated above, Maxwells original EM theory was written in guaternions, which were an 
extension to the complex number theory and an independent system of mathematics. In short, 
Since the quaternion is hypernumber, Maxwells theory was a hypersparial theory — not just the 
limited thtee-dimensional subset that was extracted and, expressed by Heaviside and Gibbs ia 
terms of an abbreviated, incomplete vector mathematics. 


Oliver Heaviside was а brilliant, sel-taught genius who never fomally attained а un 
degree, and whose papers were printed in technical magazines rather than scientific jour 
‘When Maxwell published his Pearse in 1873, Heaviside was just teaching himself differential 
equations. Heaviside's imagination was completely seized by Maxwells bool. and Maxwell 
forever became his hero. However, he had great dilicilty with quateraions and could not 
completely understand them. 


ty 


A severely puzzled Heaviside abhorred the quaternion, since it linked together a scalar 
‘component and a vector component — or “apples and oranges.” in his view. He excised the scalar 
Component of the quaternion and excluded the hyperspatial characteristics of the directional 
Components of the quaternion - producing his much more limited vectors. То unite magnetics 
and electromagnetics, the simplest complex aspect of the quatemion had 10 be restored by 
resorting to ordinary imaginary numbers. These machinations to the quaternion theory. however. 
discarded йв unified field theory aspects. In short, Heaviside produced a very practical, highly 
restricted subset that was far easier to engineer ~ but he thew out electrogeavtation in the 
process. Further, Heaviside hated the potential because he did not truly understand ib He 
ated that it was "mystical and should be murdered from the theory.” He conditioned 
generations of physicists and engineers to erroneously believe that the potential was just а 
"mathematical convenience, and had no actual physica realization. Indeed, most electrical 
physicists and electrical engineers аге sil of that erroneous persuasion today, even though the 


Amplifying 
Tesla Coil 


“Kicking” 
Coil 


The electrical field of the driving pulse or "kicking" coil will charge the spread capacitors of the inductor, and the 
process will be started. Use pulses as short as possible in "kicking" сой, because the displacement current 
depends on the speed of the changes in the magnetic field. 


THE “KICKING” PROCESS WITH A MAGNETIC FIELD 


It is not possible to “kick” the process by displacement of the amplifying Tesla coil in the uniform changing 
magnetic field of the "kicking" coil, because the output voltage on the ends of the Tesla amplifying coil will be 
‘equal to zero in this case. So, you must use a non-uniform magnetic field. For that you must install a "kicking" 
сой, not in the centre of the amplifying Tesla coil, but positioned away from the centre. 


Version A Version B 
Centre of the ‘Amplifying, 
Amplifying Tesla Coil 
Tesla Coil 
Amplifying 
Tesla Coil 
“Kicking” 
Coil 


IS THAT ALL TRUE, AND THE BEST TECHNIQUE TO USE? 


No, itis not! Nikola Tesla found more subtle and more powerful method = his bi-flar pancake coil 


Aharonov-Bohm work has longsince falsified such a positon, both theoretically and 
sperimentali 


The present author has previously pointed out that Maxwells quaternion theory was in fct a 
"aed theory of electromagnetics and gravitation, and that the scalar component of the 
uatermion was the electrogravitational par.” That рап was discarded by Heaviside and Gibbs 
and so clecyogravitation mo longer appears in the electromagnetics that resulted fum 
Heaviside's and Gibbs surgery on Maxwells quaternion theory. 


Electrogravitation Was Also Excluded From General Relativity 


"The elecrogrvitatonal effect was also erroneously excluded from Einsteinian general relativity 
(GR). Einstein unwittingly narrowed his general relativity to only а subse of an unrestricted 
general relativity of curved spacetime. This GR error was an indirect result of the fundamental 
eaviide/Gibhe omission eror in classical electromagnetics. 


Unfortunately, Einstein's view of electromagnetics approximated the classical Heaviside/Gibbs 
view. In classical EM theory. the electrical potentials = which actually were elecirogravitational 
potentials - were already discarded as having no physical significance, and EM was considered 
mutually exclusive to G. Therefore, Einstein only considered the weak gravitational force due 10 
the attraction of mass, in developing his general relativity theory of curved spacetime. The G- 
force is far weaker than the Е Токе, for two electrons, for example, the attractive Gforce 
between them is on the order of only 1077 times as strong as their electrical force repulsion, 
‘Thus the G-force is incredibly smaller than the EM force. If only the weak Geforce is considered 
for curving spacetime. then there will never be an observable curvature except in the immediate 
Vicinity of a very large mass — such as on the surface of the sun or near a star. 


Einstein reasoned that the laboratory and the observerscienisvinstrument would never be on 
the surface of the sun of near a sar Therefore the local spacetime — where the lab and the 
Scienislobserver and his instruments are ~ would never Be observably curved. The local 
Spacetime of the observer would always be flat Unfortunately Einstein overpeneralzed his 
thought examination, and he stated one of his fundamental postulates of general relativity as 
“The local spacetime is always fla.” This is an erroneous overstatement. The postulate should be 
more correctly stated as follows: “The local spacetime is always flat, whenever only the weak 
dravitationalforce is used for the agent ofcurvaure, and the observer is nor near a large collection 
Mass, such as a star 


The two statements of the postulate dir fundamentally. Einstein's overstatement of the 
postulare does not allow the fr srongr EM force to be usd for curvature: in efc His own 
Poitlte exude electromagnetics rom curvature unity wih gravitation, n his own general 
Pelis eons ® On the sher hand. the corrected statement of the postulate admis the 
Шо corollary: “When a very atrongorce eh as the elecomagnei исе г used forthe agent 
of curvature, the local spacetime may be curved, eventhough the observer is ot near а large 
Coleco fas, such ar a sar 7 


Unfortunately, Einstein's modem followers have raised Einstein's theory to a dogma,” and have 
vigorously enforced his overstatement ofthe locally fat spacetime. In xo doing, general relativity 
has been erroneously reduced to а theory that is basically not experimental: A priori, ifthe local 
spacetime is flat. hen there is по local experiment or loca apparatus that involves or yields a curved 
ocalspacetime. 


The Restricting of Quantum Mechanics 


‘Today. quantum mechanics is our most successful physics theory. Iis predictions - even the eery 
prediction of action ata distance - have been proven time and time again. However, quantum 
mechanics theory is known to have а formidable and serious difficulty: Try аз they wil quantum 
physicists cannot nd chaos inthe theory. The theory is known to Be wrong unless it possesses 
мов (hidden order inside Ив statistics), yet the best efforts of quantum physicists have failed 10 
find ie" 


Again, any mathematical discipline is totally implied by its foundations postulates, and that is true 
‘of quantum mechanics. Ifthe best efforts af the ablest physicists of the day cannot find chaos in 
"he present ОМ, then one may suspect that the present QM does not contain chaos (hidden 
order. If that is true, then some present postulate ~ either explicit or implicit - of ОМ must 
exclude hidden order in quantum change. If so, the “real” QM needed is а superset that has at 
least two subsets: one (the missing) subset includes chaos, while the present subset excludes 
chaos. Our line of reasoning leads us to suspect that one or more of the postulates of the present 
ОМ theory is in error or overly restrictive, and must be changed to allow the missing chaotic 
subset 


Indeed, we may resolve this formidable QM problem quite simply by examining the statisties 
utilized by quantum mechanics. When QM was being formulated, scientists simply appropriated 
and included the thermodynamic statistics of Willard Gibbs (the same Gibbs who, together wih 
Heaviside, was responsible for the highly restricted vector subset of Maxwells theory of 
electromagnetics). Gibbs statisties was totally based on the notion of the random variable. That 
is the change (value assumed by the variable in a specific instance) is not only totally statistical, i 
is also oully randam. Quantum physicists assumed a postulate of QM as follows: quantum 
Change is totally statistical However, because of the Gibbs statistics, in their aplication of the 
theory they interpreted that postulate in а much stronger fashion, as И it had been stated thusly 
Quantum change is totally statistical and randomized: The actual postulate and the presently 
applied interpretation of it are in fact vo quite different statements, and the interpretation i fr 
more restrictive than actually implied by the postulate isl 


Further, the strong interpretation can readily be falsified. As an example, the macroscopic 
universe is simply а large integration (collection) of quantum changes. If these component 
quanta occur totally randomly, then no integration of them would yield the ordered, macroscopic 
‘World we all live in. because integrated randomness is still random. Therefore, since the ordered 
macroworid exists, the present ОМ strong interpretation of i own statistical quantum change 
postulate is invalid. 


Also, if quantum change were totally random, then there would never be any possibility, a priori, 
of engineering it deterministically. On the other hand, if hidden order is admitted, there is ai 
Teas the possibili of directly engineering physical quantum change it. 


Interestingly. the renowned physicist David Bohm has shown that a hidden variable theory of 
quantum mechanics can actually be constructed, whereby one could potentially engineer physical 
hange- = И ie wellknown that experimental physics does not in any manner refute hidden 
variable theories. Because of the historical attachment of physics 10 the theory of the random 
variable, such contrary notions as chaos (hidden order) and hidden variables have simply been 
shuffled aside. The usual objection is Occam's razor: a theory must predict something different. 
‘or it is said to be unwarranted.” The Whitaker hidden variable approach certainly predicts 
many profoundly different engineerable effects and capabilities that mandate is fall examination 


А much better, more valid interpretation of the quantum change postulate is as follows: 
(Quantum change is staristical, and may contin hidden order. 


‘The two interpretations differ sharply. In the new and less restrictive reinterpretation, one has 
two cases or subsets of QM as follows: (1) the subset where quantam change contains partial 
order, ence is already chaotic, and (2) the special subset where the intemal order has vanished, 
leaving the statistics as Gibbs random variable statisties, and exhibiting the present quantum. 
mechanics without chaos. The first subset also has a special subset, where the statistics 35 totally 
‘deterministic, but information on the variables is lost 


The new interpretation is consistent with Bohm's hidden variable theory, and it is also consistent 
with the Schroedinger equation, which in the QM model already propagates the QM states 
forward. in time with absolute determinism. It is not consistent with the Copenhagen 
interpretation. which only applies to the present QM subset, This сап be seen as follows: If 
‘quantum change is engineerable by Whitaker hidden variables, then the inner contents of the 
Engineered quantum change are known. This knowledge applies to the subset where ОМ change 
îs engineered (the new subset), but otto the subset where al variables are random variables and 
hence not subject to engineering. Therefore the Copenhagen interpretation applies to the 
random quantum change subset, but not to chaotic (partially ordered) quantum change subset. 


Happily, the reinterpretation of the postulate now allows a sufficient collection of the already 
chaotic quantum change to produce the well-ordered, macroscopic universe we all ive in. Also, 
"he new Interpretation is testable, and И can be falsified or verified in the laboratory 


The End Result of Abbreviating Maxwells Theory 


In discarding the scalar component of the quaternion, Heaviside and Gibbs unwittingly discarded 
the unified EMG portion of Maxwells theory that arises when the translationalldirectional 
components of wo Interacting quaterions reduce to zero, but the scalar resultant remains and 
Injold a deterministic, dynam structure that is a function of oppositive drecionalAransltinal 
components. In the infolding of EM energy inside a scalar potential, a structured scalar potential 
results, almost precisely as later shown by Whitaker but unnoticed by the scientific community. 
‘The simple vector equations produced by Heaviside and Gibbs captured only that subset of 
Maxwells theory where EM and gravitation are mutually exclusive. Ла that subset 
electromagnetic circuits and equipment will not ever. and cannor ever, produce gravitational or 
inertial effects in materials and equipments. Brutally. not a single one of those Heaviside/Gibbe 
equations ever appeared in a paper or book by James Clerk Maxwell, even though the severely 
restricted Heaviside/Gibbs interpretation is universally and erroneously taught n ll Western 
universities as Mawel theory 


As a result of this artificial restriction of Maxwells theory, Einstein also inadvertently restricted 
his theory of general relativity, forever preventing the unification of electromagnetics and 
relativity. He also essentially prevented the present restricted general relativity hm ever 
becoming an experimental, engincerable science on the laboratory bench, since a hidden 
internalized electromagnetics casing а deterministically structured local spacetime curvature Was 
excluded 


Quantum mechanics used only the Heavisde/Gibbs externalized electromagnetics and completely 
missed Maxwells internalized and ordered electromagnetics enfoded inside a structured scalar 
Potential. Accordingly. QM maintained its Gibbs statistics of quantum change, which is non- 
Chaotic а priori. Quantum physicists by and largely excluded Bohm's hidden variable theory. 


which conceivably could have offered the potential of engineering quantum change - engineering 
plnysicalrealiitsel 


Each of these three major scientific disciplines missed and excluded a subset of their disciplinary 
area, because they did hot ave the scalar component of the quaternion to incorporate. Further, 
they completely mised the significance of the Whitaker approach, which already shows Bow to 
apply and engineer the very subsets they had excluded. 


What now exist in these areas are three separate, inconsistent disciplines. Each of them 
unwittingly excluded a vital рап of its discipline, which was the wiffedfeldpart Ironically. then, 
present physicists continue to exert great lr to find the missing key to unification of the three 
disciplines, but find it hopeless, because these special subsets are already contradictory o one 
another, as is quite well-known to foundations physicists. 


Obviously, if one wishes to unify physics, one must add back the unintentionally excluded, 
unifying subsets to cach discipline, Interestingly. all three needed subsets tum out to be one and 
the same. So application of Whitaker s work to each one of the three disciplines produces the 
necessary superset of each, and these three superset are unified in and on the common, added 
Whittaker subset 


Further, the Whittaker unification linkage of the three disciplines is testable. It is engineerable 
пова, 
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BI-FILAR PANCAKE COIL - MAY BE THE BEST METHOD 


The voltage between adjacent turns in an ordinary coil is very low, and so their ability to generate additional 
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Method: divide the inductor into separate parts, and position the turns of the first part in between the turns of the 
second part, and then connect end of the first coil to the beginning of the second coil. When you do that, the 
voltage between adjacent turns will be the same as the voltage between the ends of the whole coil It 


Next step — rearrange the position of the magnetic and electric fields in the way needed for applying amplifying 
energy (as described above). The method for doing this is — the flat pancake coil where the magnetic and 


electric fields are arranged in exactly the way needed for amplifying energy. 
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Field 


Coil for olectromagnots 
Now, it is clear why Tesla always said that his bi-filar pancake coil was an energy- 
amplifying coil 


REMARK: for the best charging of the natural self-capacitance of the сой, you have to use electric pulses which 
are as short as possible, because the displacement current as shown in Maxwell's equation, depends to a major 
degree on the speed of the change in the magnetic field. 


THE DUAL - LAYER CYLINDRICAL BI-FILAR COIL 
Instead of the standard side-by-side cylindrical bifilar col, the coil winding may also be arranged in two separate 
layers, one an top of the other: 
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Cold War Development of Scalar Interferometry 
Prior to 1990, the weather over North America was being steadily engineered by 
the KGB — particularly beginning on July 4, 1976 — using glant strategic scalar 
interferometers on site in Russia (1, ii, ili, iv). From the beginning of the 
development program which started shortly after WW II, the KGB personally 
controlled the development of startling new Russian weapons under the Soviet 
energetics program (у, vi, vii}. That program was for the research and eventual 
development of highly advanced new superweapons more powerful than the 
atomic bomb. 


The new superweapons were developed, produced, manned, and operated by the 
KGB itself, and were never placed in the hands of the regular Russian armed 
forces. Speaking to the Presidium in 1960, Khrushchev referred to the 
forthcoming scalar interferometer weapons with the following statement: 


"We have a new weapon — just within the portfolio of our scientists, 


so to speak — so powerful that, if unrestralnedly use, it could wipe out 
all life on earth.” 


The large Soviet strategic scalar interferometers were deployed and became 
operational in April 1963 — a bit too late for use by Khrushchev to counter the 
U.S. confrontation in ће Cuban Missle Crisis of latter 1962. However, the first 
operational weapon was used to destroy the 1.5.5. Thresher nuclear submarine 
while on underwater maneuvers off the East Coast of the United States, in April 
1963. Thereby Khrushchev demonstrated the power of his new weapons over 
nuclear submarines — one of the major three elements of the strategic military 
nuclear firepower of the United States. Extension to the other two elements — 
Intercontinental ballistic missiles (ICBMs) and strategic bombers — was obvious. 


Incidents Where Outside Intervention Saved the United States 

Many dramatic but largely unheralded incidents occurred during the so-called 
"Cold War". For example, in the 1970s a small nation saved the United States 
from total destruction by Soviet nuclear weapons which had been inserted in our. 


cities. That nation did it very simply: they likewise inserted an appreciable 
number of nuclear weapons of their own, some thermonuclear, inside Russia 
itself, in its population centers and its primary target zones. 


AIL these inserted nuclear weapons — both in the United States and in Russia — 
are still there with their activation teams, waiting. In such manner was the 
"balance of terror" — the Mutual Assured Destruction or MAD doctrine — really 
implemented and enforced vis a vis the Soviet Union. At the time this approach to 
deterrence was called "Dead Man Fuzing" 


In April 1986 a private little U.S. group intervened to prevent a forthcoming giant 
earthquake that was belng built up for the greater Los Angeles and San Francisco 
areas by the KGB scalar interferometers. Via a special electronic device, the group 
suddenly destroyed one of the distant Soviet scalar interferometer transmitters — 
thereby initiating the nearby Chernobyl nuclear incident but preventing the loss of 
perhaps 200,000 U.S. lives in Los Angeles and San Francisco, together with 
preventing terrible destruction and economic damage. 


‘Also in 1986, the same friendly little nation again prevented our strategic 
destruction by even more powerful energetics weapons developed by the Soviet 
Union. As early as 1984, the friendly nation simply began exploding very large 
Russian missile ammunition storage sites, to warn the Soviet Union of what was 
in store for it, if it attacked. 


1а 1997, again the U.S. would have been utterly destroyed on two occasions had it 
mot been for the same little nation, Several professional colleagues and I played a 
desperate role in both of those frighteningly real incidents, which were never 
reported in the news media. Indeed, our own intelligence agencies had no inkling 
that a full strategic Soviet superweapon attack to destroy the United States was 
imminent on each of the occasions (Ihe second of which would have occurred on 
May 1, 1997) {viii}. The May Day attack for 1997 would have been the "big one", 
had the Federal Security Service (FSB/KGB) not been checkmated by "an offer it 
could not refuse” — delivered once again by the friendly nation. During those 
critical periods when every hour on the clock seemed a week in length, the hostile 
armada that would have struck us included the Japanese Yakuza and Aum 
Shinrikyo teams on site in Russia, operating leased KGB/FSB strategic scalar 
interferometers against the U.S. 


Yakuza Acquisition of Soviet Superweapons. 
With the collapse of the old Soviet Union's economy, by the end of 1989 the 
Russian financial situation was grim. By courtesy of the Russian Mafia (ix) — 
which works directly for the FSB/KGB — a rogue Japanese group consisting of 
the Yakuza {x} and the Aum Shinrikyo cult (xi) was conducted to Russia in latter 
1989, met with the KGB, and leased some of those large KGB strategic scalar 
interferometers on site in Russia (xii). The down payment was $900 million U.S. 
in gold bullion, and the lease is rumored to be some $1 billion per year. The 
payment was no problem for the Japanese team. The Yakuza had ripped off the 


Japanese taxpayer fur hundreds of billions of dollars, never repaid, and so the 
rogue Japanese group could easily afford such leasing (xi 


The Yakuza and Aum Shinrikyo then assigned teams to man those superweapon 
sites and begin weather engineering operations against the United States and other 
targets. The Aum Shinrikyo even set up a small university in Russia where the 
energetics theory and technology could be taught to the rogue Japanese teams by 
the KGB scientists. 


‘After much training, in 1990 the rogue Japanese teams began operating the leased 
interferometers {xiv} worldwide for weather engineering and other purposes 
under the supervision of the FSB/KGB. The Yakuza and its vast resources 
‘worldwide were thus incorporated into the FSB/KGB planning and coordination 
for the coming destruction ofthe United States and the Western world. 


Much later, Westem investigations into the Aum Shinrikyo did clearly establish 
the sects links in Russia, but missed the major involvement of the Yakuza. The 
Soviets easily made it appear that contact of the Aum Shinrikyo with Russia had 
been harmless (with the exception of the sarin nerve gas). Quoting Turbiville 
{ху}: 
"Russian, Japanese, and other investigators quickly identified а substantial 
numberof [Aum шуо sect members in Russia, including members in the 
government and other walls of life. Media commentators took note ol a "gas 
Analyzer of Russian origin seized at a seet fall; reports of Aum Shin 
Sect member among Кваша fadaton, Chemical, and Biological Deenes 
"Troops alleged sect tes to the Russian Academy of Scenes the rg volume. 
of commercial Russian ship and аттай айс between Russia and Japan; and 
oer issues that suggested questionable Russo-Japanese linkages 10 sarin 
production or transport. Offical Russian miliary and security service 
Spokesmen, while acknowledging Aum Shinrikyo's presence in Russia, 
‘heated the absolute security of mila chemical depots and munitions. 


So it was that in early 1990, the FSB/KGB transferred their North American 
weather engineering operation to the Yakuza/Aum Shinrikyo teams, who 
perpetuated И using the Russian scalar interferometers that the Yakuza had leased. 
Today the rogue Japanese teams on site in Russia and elsewhere continue their 
weather engineering against the United States under FSB/KGB supervision, 


At the end of 2004, the FSB/KGB and Yakuza entered the 2-year "Operations 
Phase" of asymmetric war against the United States. Weather operations — 
Including Hurricanes Charlie, Frances, Ivan, Jeanne, etc. — Intensified and remain. 
Intense, wreaking great economic damage. The program included directly 
influencing and controlling each hurricane's power and behavior, as well as 
directing its course, speed and targeting path. Indeed, Ivan did a 180 degree turn, 
and Jeanne did а 360 degree loop before reaching Florida, demonstrating an 
unprecedented and Sophisticated level of storm control, 


Meteorologists do recognize periods of increased or decreased hurricane activity. 
for various reasons {xvi}, but very few consider deliberate human induction of 


hurricanes or human control over their direction, power, and progress {xvii} 
Fortunately, а few do. 


Indeed, in latter March of 2004, Hurricane Catarina — the first-ever recorded in 
the South Atlantic — formed and came ashore in Brazil on March 28 with 90 mph. 
winds, doing substantial damage. So while the conventional wisdom is that 
hurricanes cannot form (naturally) in the South Atlantic, this one did and "broke. 
all the records". It appears to have been a deliberate probe by the Yakuza: 
Produce and drive ashote a hurricane where the textbooks state one is impossible, 
to test whether Western governments and scientists recognize the artificial 
‘weather engineering. The answer, of course, is that — as expected — the West 
did not recognize Из importance, or that it was a deliberate "stimulus." Western 
‘meteorologists and governments simply shrugged off Hurricane Catarina as an 
interesting little phenomenon of no great concern. 


Some time after their 1989 lease of the Russian interferometers, the Yakuza 
carried the science and technology of scalar electromagnetics (energetics) back to 
Japan, There they set up their own clandestine facilities to manufacture such 
weapons, including small portable scalar interferometers, electromagnetic pulse 
(EMP) weapons, and even negative energy EMP weapons. Any group or nation 
possessing scalar interferometers is also able to produce either positive energy 
EMP or negative energy EMP in the distant interference zone, Smaller, more 
portable weapons then fallow. 


Selected portable weapons of such types will be inserted — probably have already 
been inserted — into the 0.5. for destroying its key internal targets and 
centralized electrical power system. With the final coup de grace to be delivered 
about two years from now, the loss of our national electrical power system is 
Intended to evoke the catastrophic collapse of the entire U.S. economy, followed. 
by the fall of other Western nations’ economies like toppling dominoes. 


Despite the risk, the U.S. Government, scientific community, intelligence 
‘community, and electical power industry seem totally incapable of confronting 
the desperate requirement to replace our entire centralized electrical power system. 
with fuel-free self-powering "energy from the vacuum" (EFTV) systems as 
rapidly as possible. Merely mentioning the requirement evokes psychological 
displacement activity, denial, and fierce personal attacks on the proponent, It also 
induces strong opposition from the powerful cartels in our society — energy, 
science, government, the environmental community, the financial and industrial 
‘community, ete. Hence the U.S. continues "energy business as usual", while the 
lock licks away to our destruction {xviii}. 


Our Desperate Need to Correct the Seriously Flawed Classical 
Electromagnetics (CEM) and Electrical Engineering (EE) Models 

1а the past we have described the longitudinal electromagnetic (EM) wave 

transmitters used in these interferometer weapons with the phrases "scalar 

electromagnetics" and "scalar interferometry" {xiv}. Tesla did not originate these 


terms, nor did he originate scalar interferometry, although he had indeed stumbled 
‘onto longitudinal EM waves and what can only be called force-free precursos 
engineering {xix}. Quoting Tesla (xx): 
“showed that the universal medium is a gaseous body in which only 
Jongindinal pulses can be propagated, involving atemating compressions and. 
expansions similar to those produced by sound waves in the ай. Thus, a 
wireless transmitter does not emit Herta waves which are a myth, but sound. 
‘waves in Ше ether, behaving in every respect like those in the аг, except that, 
‘owing to the great elastic force and extremely small density of the medium, 
their speed is that of light" 


If "gaseous body" is replaced with the modern term "virtual particle flux (active 
virtual state gas) of the vacuum", Tesla's words agree with the basic view of the 
modern active vacuum, 


Whittaker's 1903-4 discovery that sets of longitudinal EM waves actually 
comprise all normal EM waves, fields and potentials (xxi,xxil} leads to а much. 
‘more fundamental electrodynamics in which ordinary EM waves, potentials, and 
fields can undergo sophisticated alteration, enabling them to contain hidden 
intemal field vectors and dynamics. "Dynamics" refers to change over time.) 


Indeed, the so-called "transverse EM waves" measured by our instruments are 
merely precession wave envelopes of charged particles (charged masses) 
responding gyroscopically at right angles to the more fundamental longitudinal 
EM waves. Longitudinal waves are force-free except when interacting with 
maner. 


Transverse EM force field and force field waves exist only in association with 
charged matter, never in free space. What exist in space as the "precursor field” 
are the Whittaker sets of bidirectional longitudinal EM wave pairs, for each force 
field wave, force field, or potential in charged matter when the precursor wave- 

is are interacting with that charged mater. What Whitaker showed as the 
"decomposition" of such waves is actually the precursor longitudinal force-free 
EM wave mixture existing in charge-free space, whose summation — via the 
‘wave Interaction with charged matter — yields transverse force field waves. An 
EM wave in space (Le. where no matter is present) actually consists of a dense, 

ulti-frequency mixture of bidirectional longitudinal EM wave pairs. It is not a 
pale thin shadow" of the form of the matter wave in charged matter. 


very EM “field” and "wave" and "potential" in space — including so-called 

fields and potentials — actualy exists as а large ensemble of ongoing EM. 
energy flows in the form of those propagating longitudinal EM wave sets. But our 
standard classical EM and electrical engineering models false assumption of a 
‘material ether has prevented recognition of the fundamental character of these 
longitudinal EM wave ensembles. The model continues to erroneously assume 
forces and force fields in space. Yet forces and force fields cannot occur in space 
but only in mass, because one of the components of force is mass, by the 
definition F = dp/dt = didi(mv). Simply replace m by 0, and F = 0. 


When electrons are in a conductor, their travel is limited to a few inches per 
second down the wire ina typical nominal case. Thus, when an electron in a wire 
experiences a longitudinal EMF, it has to precess laterally. Most of its motion is 
perpendicular to the wire. This rotational movement is what generates the 
transverse EM waves that our instruments measure, as the electrons respond to the 
‘more fundamental longitudinal vibrations, At least Jackson {xxiii} clearly states 
what CEM/EE assumes: 


"Most classical elecirodynamiciss continue to adhere to the notion that 
the EM force field exists as such in the vacuum, but do admit that 
physically measurable quantities such as force somehow involve the 
product of charge and fel 


So the measured EM transverse force F is the effect of a more primal, precursor, 
force-free EM field (longitudinal precursor waves) in space, in and on charges q 
in the ongoing interaction of that precursor EM field with those charges q. To see 
this, examine the simple equation Е = Eq, as a definition F = Eq, In the absence of 
charged matter, q = 0 and F = 0, but E, defined as the mass-free wave in mass-free 
space, need not be zero. It is а force-free precursor field wave set in space with no. 
charges present. Further, for a given 4+0, if Е = 0 and thus precursor field 
interactions are absent, then Е = 0, but q £0. For that reason, as Jackson admits, 
the observable E-force (Le., in charged matter д) has to involve the product of 
charge and field. But the notion — almost universally assumed by universities 
teaching CEM/EE — that a force field somehow exists In mass-free space, 
Jackson admits, is totally false. 


The energy flux of the vacuum is enormously dense and comprises the scalar 
potential of Einstein's spacetime itself. This energy decomposes into Whittaker 
harmonic sets of bidirectional EM longitudinal phase conjugate wave pairs {xxi}. 


It is an axiom that any mathematical model, including this one, can be engineered 
by a model of sufficiently higher group symmetry. The mathematics generally 
used to model Western classical force-field electrodynamics is U(l), a lower 
group symmetry model. Thus, CEM/EE can be engineered using а more 
sophisticated mathematical model, as the preceding discussion of precursor fields 
pointed ош. 


Our scientists, engineers, and ihermodynamicists have also largely failed to grasp 
the implications of the gauge freedom axiom when asymmetrical rather than 
symmetrical regauging is used. The first requirement for EFTV systems producing 
more energy output than the operator alone inputs is to break Lorenz symmetry in 
the system's circuitry and thus to violae the Lorentz invariance imposed by the 
U(1) theoretical equations by which CEM is presently modeled." Further, when 


"soe Maxim Pospelov and Michael Romalis, "Lorentz Invariance on Teal,” Physics 
Today, 57(7), July 2004, p. 40-46 for a good discussion of present efforts to violate 
invariance and Lorenz symmetry. 


‘one deals with force-free EM fields, potentials, and waves as they exist in mass- 
free space, а priori one does not have to "pay" to furnish the energy flows that are 
necessary to develop powerful working forces in matter. Instead, one only has to 
deliberately direct nature's own energy flows, exhibited by the internal Whittaker 
decomposition of any static EM potential, field, or wave in space; the energy is 
already pouring freely from every charge. 


Force is an ongoing effect of a more primary ongoing precursor interaction 
between dynamic spacetime (and dynamic virtual particle flux or УРЕ of the 
vacuum) with mass. Force is not a fundamental cause. Every EM field or potential 
in space is in fact already a great set of ongoing free EM energy flows, steadily 
Flowing from the associated source chargers). Any "energy" being lost to provide 
that set of energy flows is furnished by the reordering of disordered virtual energy 
absorbed by the source charge from the seething vacuum. Since the totally- 
disordered vacuum is already at maximum entropy state, at equilibrium, any 
change in that state is a negative entropy change a priori. Using such thus involves 
negative entropy engineering. (The terms "precursor engineering" and "negative. 
entropy engineering" are essentially synonyms.) 


Thus precursor engineering advances beyond the present notion of four primary. 
forces of nature, Instead of four primary forces, precursor engineering deals with 
four "brands" of precursor wave sets and energy flows, each kind interacting with 
а particular kind of mass to produce one particular kind of "fundamental force" 
"The Whittaker decomposition for an EM force field in matter actually gives the 
energy flow set, which is the form of the actual precursor EM energy field in 
space. Envelope summation never occurs until the precursor energy interacts with 
charged mater 


1а theory, by asymmetrically directing these Whittaker precursor energy flows, 
fone can generate forces of any strength and pattern in charged matter. One can 
even shape the internal dynamics (to be explained later) of such forces. We refer 
to forces created in this manner as "engines". The energy for creating these 
engines is present in nature; one only needs to furnish switching and control. Ву 
paying a small energy "cost" one can direct and structure the desired patterning 
and dynamics of large precursor flows of energy in space. The interaction of these 
"precursor engines" with charged matter can produce very powerful forces in 
charged mater 

In hard military terms, precursor engineering (that is, Soviet energetics) provides 
an enormous and ubiquitous force amplifier that may be put to startling use on the 
battlefield 

Very large energy effects in physical matter can thus be obtained for only a small 
investment in switching and control of natures ubiquitous free energy flows. 
Conservation of energy is not violated, since the charges furnish the excess energy 
utilized, in their continuing extraction of real EM energy flow from the vacuum's 


fluctuations. Thermodynamics is not violated, because these precursor energy 
flows are nonequilibrium steady state systems, with continuous free energy input 
from the vacuum's subquantal fluctuations and with continuous free energy output 
in the form of the precursor energy flows. 


This is negative entropy engineering, the ultimate "far from equilibrium’ 
approach that totally violates the present flawed Second Law of thermodynamics 
(av) 

Observable forces and force fields do not exist in empty space. They exist only in 
matter, because matter is a necessary component of force. Subquantal energies 
fluctuating in the vacuum of space are not observable until they produce state 
changes in matter. Our fundamental mechanics greatly errs in assuming a separate 
‘vector force in mass-free space, acting upon a separate mass. No such "separate 
force in mass-free space" exists, and none can exist, since mass is a component of 
force by F = didi(mv). If m = 0, then F = 0. When there is no mass, there is no 
force. As Nobelist Feynman stated: "Everything we know is only some kind of 
approximation, therefore, things must be learned only to be unlearned again or, 
more likely, corrected." 


Speaking specifically about force, Feynman stated (xxv): "in dealing with force 
the tacit assumption is always made that the force is equal to zero unless some 
physical body is present... One of the most important characteristics of force is 
that it has a material origin..." "If you insist on a precise definition of force, you 
will never get it 


But then, facing Feynman's dilemma of defining a force, what kind of 
electromagnetics exists in force-free space, prior to the presence of mass and thus 
prior о the formation of forces and force fields assumed by the present СЕМЛЕЕ? 
Speaking of the electric field from а source positive charge in space, and the 
responses of charged masses placed in that field and interacting with it, Feynman 
stated (oxi): 

the existence of the positive charge, in some sense, distorts, or 
creates a "condition" in space, so that when we put the negative charge 


in, it feels a force. This potentiality for producing a force is called an 
electric field.” 


Feynman also pointed out that we really did not know what "energy" was. In the 
particle physics view of energetics, what basically exists in mass-free spacetime is 
the disintegrated and disordered virtual particle Пих (VPF) of the vacuum. Energy 
їп said space means an ordered change in that VPF. In the general relativity view 
of energetics, the basic space is "spacetime" which now must be considered 
highly structured and highly dynamic. Energy in said spacetime is a change or 
distortion in its curvature, 


2 Inthis book we give the exact mechanism by which the charge does this. 


AIL of the so-called "energy in space" - such as a field or a potential - may be 
thought of as an organized change of the virtual state energy and curvature of 
spacetime. The “enormous” vacuum energy (using the term "enormous" as if the 
energy were already coherently integrated) is actually disintegrated into very tiny 
iral bits of energy and ordered patterns in that energy. The energetic vacuum 
Consists of intense and dense subquanlal fluctuations! An EM field, potential, or 
wave in vacuum (i.e. in empty space) is actually an organization (ordering) and 
dynamics imposed upon and in the basic disordered VPF and virtual energy. The 
fundamental field or potential is thus an "organizing pattern" of ongoing energy 
flows, and must already include negative entropy, since it reorders the disordered 
virtual energy of the vacuum a priori {xxvii} 


Any persisting pattern (organization) of EM change in a region of the УРЕ — 
once it interacts with observable charged matter — can be and is integrated to the 
quantum level so that it becomes observable EM change and produces force and 
force fields in the charged matter with which it interacts. 


There is no observable force a priori until a pattern of virtual change in a region 
of the vacuum (a vacuum engine or precursor engine) is reacting with observable 
matter and being integrated to observable quantum level in that interaction. We 
have explained that integration process elsewhere [xxvii xxviii} as demonstrated 
by every charge in the universe. 


If charges did not reorder and integrate disordered virtual stale energy changes to 
observable state energy changes, there could not be any observable EM forces in 
mature, or any observable masses in nature. 


How the Notion of Transverse EM Waves in Space Originated 
то explain sets of longitudinal EM waves in the vacuum, and also to explain then 
detection as transverse waves in a receiving conductor {xxix}, consider the 
longitudinal flow of Drude electrons in а conductor, which is known to be 
severely restrained. While the electrons in the Drude gas may individually move 
at greater velocity, their net flow longitudinally down the conductor is the drift 
Velocity (ххх), usually on the order of a few centimeters per second in a typical 
bench circuit with small voltages and currents {xxxi}, very much less than the 
speed of the field or potential down the wire. Hence there exists an effective 
restraint of the electrons spinning gyro axes in the longitudinal or current-flow 
direction along the conductor. 


то a first order, when the precursor longitudinal EM force impinges upon them, 
the Drude electrons — due to their continuous spin — act as gyros with 
longitudinally restrained axes. They occasionally slip a bit longitudinally, but are 
immensely freer to move transversely. So they easily precess with lateral motions 
that can be very large and/or very fast indeed. 

‘The intense lateral precession of the "Drude electron as a gyro" quite well 
demonstrates the overall longitudinal nature of the causative disturbing precursor 


THE ELECTRO - RADIANT EFFECT 
(Inductance in an electrostatic field) 


EXPLANATION 


The primary сой in Tesla's transformer is the 


first plate of the capacitor. The secondary сой 
the second plate of the capacitor. 


When you charge a capacitor C from your source 


of energy, you charge a wire of the primary coil "REESE 


also. Asa result, a wire of the secondary coil is coil he second 


charging also (as a return from ambient space). oodd 


capacitor 
In order to start the process, you have to remove. The primary coil 
charge from the primary coil (by arranging a jump. — the frst plete 


ofthe capacitor 


in potential in ambient space). When this is done, 


а huge displacement current occurs ~ as а result of 
that potential jump. Inductance catches this 


magnetic flux, and you have energy amplification. 


If this process is operating, then you generate а 
magnetic field in ambient space. جود‎ 


COMMENT: The capacitance of the wire of the 


primary collis very low, and so it takes very litle 


Vary shart spark — for 
jarge removal from 
the primary coil 


energy to charge it, and a very short spark to 
discharge it (without removing charge from the Testas майптипд Transmitter 
capacitor C). 


COMMENT: Notice that the spark gap must be connected to 


the ground as, in my opinion, this is a very important feature of this process, but Mr Tesla 


lid not show 
grounding. Perhaps this needs to be a separate grounding point. 


REMARK: In my opinion, this technology was also used in Gray's device and in Smith's devices and in both 
cases the spark gap was connected to the ground. 


ALSO: 


Pay attention to the words used in Gray's patent .... for inductive load” 


‘And, pay attention to Smith's words "I сап see this magnetic field, И | use a magnetometer 
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agents), with the longitudinal impulse force strongly resited by the longitudinal 
restraint force, and with most of the electron's effect force being the resulting 
gyro-electron precession force at right angles. 


Even when electrons are in empty space and not in a conductor, their mass inertia 
and spin results in a similar much larger precession at right angles to the 
longitudinal disturbing forces of the precursor force-free fields and waves. 


‘The observation of the lateral electron precession waves of these precessing Drude 
electrons in our instruments is the accepted measurement of the so-called 
transverse EM waves in vacuum. The measurement does not measure the 
oscillation direction of the causative precursor EM wave in vacuum at all, but only 
its oscillation effect created in the precessing Drude electrons of the charged 
matter. There are really no transverse EM waves in mass-free space, albeit we 
seem to be stuck with such a model since the founders of classical 
electrodynamics assumed the material ether filling all space, which they modeled 
as matter waves (force feld waves) in space. 


If there were such a material ether, then there would be matter and charge at every 
point in space, and there would indeed be transverse charge precession EM waves 
in this “ethereal but real matter" filling all space. The CEM/EE model of 
electrodynamics and its equations have implicitly propagated the erroneous 
assumption of a material ether and the misinterpretation of what our instruments 
are measuring, from at least 1865 to the present day. Yet the material elher was 
falsified over a century ago, in 1887. The false assumption of the material ether 
and the resulting false assumption of the transverse EM force field wave in space 
continues even after Drude's fundamental work —just as the erroneous notion of 
а separate force vector in space acting separately upon а mass is still propagated 
in basic mechanics 

It is astounding that the NAS, NSF, NAE, Doe, national labs, and universities 
blithely continue to propagate such known errors in major models, even after 
eminent scientists such as Wheeler, Feynman, and many others have pointed out 
that there аге no forces or force fields in space. 


We know of no other Western analyst who has pointed out the lateral precession 
‘of Drude electrons resulting from their longitudinal restraint to а slow drift 
velocity. This phenomenon appears to prove that the EM wave sets in matter-free 
space are longitudinal rather than transverse, precisely as Tesla stated. 

We pointed out this anomaly in the erroneous “force in empty space" theory for 


years, to lite avail. The Soviets not only discovered it but also highly weaponized 
it shortly after WWII, in their secret superweapons science called "energetics" 


СЕМ and EE Still Erroneously Assume the Old Material Ether 
The misinterpretation of the detected transverse EM force field waves as actual 
force-field waves in a material space has been perpetuated erroneously since the 
inception of classical electrodynamics, and it continues today. The entire U.S. 


scientific apparatus — including the National Academy of Science, National 
Science Foundation, National Academy of Engineering, Department of Energy, 
national laboratories, and universities — continues to bury its head firmly in the 
sand, covering itself with the old luminiferous material ether. 


Because of its importance, we reiterate that those measured waves in our 
‘measuring instruments actually are integrated transverse EM force field effect 
‘waves in and of the interacting Drude electron material medium in the conductors 
оГ the intercepting instrument. But the causative interacting EM field entities in 
the vacuum are themselves force-free longitudinal EM wave set disturbances of 
the curvature of spacetime (general relativity view) and of the local VPF of the 
vacuum (particle physics view). Else the theory of gyro precession is voided by 
every Drude electron and transverse EM force field wave detection in Drude 
eleciron gases. 


The EM force fields so blithely assumed by our present electrodynamics 
absolutely do not and cannot exist in mass-free space, since force only exists in a 
‘muss system, and then only during its interaction with force-free precursor fields. 
Because of charged particle spin, the elemental responses of the charged mass 
system are precessions at right angles to the disturbing force-free fields. Neither 
do transverse EM "effect" waves exist in mass-free space, but only in charged 
mass systems (such as the Drude electron gas) engaged in an ongoing interaction 
With the longitudinal precursor waves. Here also, the elemental response of the 
mass system is at right angles to the force-free fields of the disturbing precursor 
wave st 

‘The primary, longitudinal force-free fields in massless space are the more 
fundamental EM fields, as Tesla had realized. Tesla actually began the process 
later partially captured by Whittaker (xxi, xxii}, which was taken to fruition after 
WW II by Soviet weapon scientists as the new weapons science of energetics. It is 
what the present author is calling precursor waves, precursor fields, and 
precursor engineering, in trying to penetrate the mind-fog barrier generated by the 
"transverse EM fortefield wave in space" idea so branded into scientific and 
engineering minds. 


Our Archaic and Flawed Situation in CEM/EE Today 
Sadly, electrical engineering departments still erroneously teach EM force fields 
and EM transverse EM force field waves in space — a notion which still assumes 
the old luminiferous material ether (xxxi that was falsified in 1887 by the 
Michelson-Morley experiments (xxii) 


Reiterating: Jackson, one of the superb electrodynamicists of our day, at least 
admits that the problem exists and that electrodynamicists continue to ignore it 
He states {хой}: 
"Most classical electrodynamicists continue to adhere to the notion that 
the EM force field exists as such in the vacuum, but do admit that. 


physically measurable quantities such as force somehow involve the 
product of charge and field. 


In summary, one does not have electromagnetic force until the “force-free 
precursor field in space" is interacting with charged mass, It can easily be seen by 
examining the simple standard EM equation Е = Eq, and writing it as F = Eq so 
that it becomes a true definition of the electromagnetic force feld. Now let q = 0, 
as it would be in space. In that case, F = 0, even though E70. In that identity, the 
actual E-field in space is force free, and force is the ongoing interaction — of the 
force-free E-field in space — with charged mass q. Given q and its interaction 
with force-free E, that ongoing interaction is the rigorous definition of — and 
generatrix for — electric field force itself. What is missing from the identity and 
therefore the definition is that F and E are at right angles to each other because of 
the spin of the charged particles comprising q 


Again, let q = 0, while E remains nonzero. In that case, there is no ongoing 
interaction of E with charged matter, since there is no charged matter. Therefore 
the effect of such a reaction — force F — goes to zero because there is no 
Interaction and therefore there is no effect of an interaction. So the equation 
should really be written as an identity, to show clearly that electric field force is 
produced by, and exists as, an ongoing interaction of the force-free E-field in 
space with charged matter q, 


The very concept of "electromagnetic field" must therefore be separated into two 
parts, Using "the E-field" as an example, E, refers to the E-field interacting with 
mass, and Es to the E-field in empty space. Using this notation we might state 
that Ем = ЦЕ, x q). № short, if there is any chance for misunderstanding, the 
\writerlecturer should clearly explain whether he is referring to the force-free E- 
field Es in space, or to the force E-field Ex in matter. Indeed, the CEM/EE model 
itself should be altered to clearly show that difference. 


The sharp-eyed reader will note that we may have (hopefully successfully!) 
indicated the solution to Feynman's force definition problem, at least 
electromagnetically: An electromagnetic force in static charged matter is 
identically the ongoing effect (in the static charged matter) of an ongoing 
interaction of the force-free EM field in space with that static charged matter. 


Eminent scientists such as Feynman, Wheeler, Lindsay, Margenau, Bunge, and 
many others have pointed out that there are no force fields in space, But our 
electrical engineering departments and classical Maxwell-Heaviside electro- 
ddynamicists refuse to change and correct the horribly flawed CEM/EE model, 
Repeating for emphasis, Feynman {xxvi} stated it his way: 


the existence of the positive charge, in some sense, distorts, or 
creates a "condition" in space, so that when we put the negative charge 
in, it feels a force, This potentiality for producing a farce is called an 
electric field." 


In other words, a true E-field is a "force-free condition in pure mass-free space; 
id mass and thus create force in 

ue fields” were naught but 
conditions in space itself, and changes in space itself. He clearly understood that 
only the interaction of the field-in-space with charged mass - should some be 


it has only the capability to interact with a ch 
that ongoing interaction. Feynman understood that 


introduced — produces EM force fields in that charged mass 


So our present electrical engineers have absolutely no notion at all of what a 
force-free EM field im mass-free space really is. They have never even calculated 
a real ЕМ-ПеМ in space, and they do not do so today — nor do their professors 
and thelr textbooks, though all profess to do so. 


One is reminded of Tesla's acrid remark’ when he stated: 


"The Hertz wave theory of wireless transmission may be kept up for a 
while, but I do not hesitate to say that in а short time it will be 
recognized as one of the most rematkable and inexplicable aberrations 
of the scientific mind which has ever been recorded in history." 

Tesla also was well aware that energy could be had from space, for the taking, and. 

һе was at some pains to express it. In 1900 he stated: 


‘Whatever our resources of primary energy may be in the future, we 
mus, to be rational, obtain it without consumption of any material." 


Nearly a decade earlier, he had formally“ stated: 


"Ere many generations pass, our machinery will be driven by a power 
obtainable at any point in the universe. This idea is not novel... We find 
it in the delightful myth of Antheus, who derives power from the earth; 
ме find it among the subtle speculations of one of your splendid 
mathematicians.. Throughout space there is energy. Is this energy static 
ог kinetic? If static our hopes are in vain; if kinetic — and this we know 
it is, for certain — then it is а mere question of time when men wi 

succeed in attaching their machinery to the very wheelwork of nature. 


Tesla himself was stopped from doing that very thing, by powerful vested 
interests who realized that for the financial cartels involved in energy, energy 
‘must continue to come from fuels and materials, etc. Today, similar cartels of very 
great power still control which way science thinks and researches, and still 
effectively destroy any scientist who dares to seek energy from the vacuum, and 
Tesla's nonmaterial energy source "obtainable at any point in the univers 


" Nikola Tesla, "The True Wireless." Electrical Experimenter. May 1919. 


“Nikola Tesla, in a speech in New York to the American Institute of Electrical Engineers, 
E 


‘The primary factor responsible for successfully suppressing most attempts to 
scientifically research EFTV is the scientific community's continuing insistence 
‘on the absurd notion of force fields in space. 


Other Severe Foundations Errors in Our CEM/EE 
Indeed, besides the material ether (falsified over a century ago), the inane 
СЕМ/ЕЕ model still erroneously assumes a flat spacetime (falsified since at least 
1916) and an inert vacuum (falsified since at least 1930). It also assumes that 
every EM field, potential, and joule of energy in the universe was freely created 
from nothing at all by the associated source charge, which the theory 
begrudgingly admits continuously emits real observable EM energy without any 
energy input. In so doing, the CEM/EE model implicitly assumes the universal 
Violation of the conservation of energy law. 


Every EE department, professor, and textbook in the United States unwittingly 
advocates the total violation of energy conservation, without even recognizing it 
So do our National Academy of Sciences, National Academy of Engineering, 
National Science Foundation, Department of Energy, great national laboratories, 
universities, our intelligence analysts — and the entire Taliban-like professional 
‘Skeptic community — by not pointing out the known terrible errors in classical 
electrodynamics and electrical engineering, and by not correcting the flawed 
model! 


The concerned reader should make a determined effort to find any single textbook 
that presents and lists the foundations assumptions in the CEM/EE model, and 
discusses which are still true and which have been falsified by the progress of 
modern physics. The reader will not find any such textbook, nor will he find any 
project to correct the textbooks, in any of the previously named scientific groups 
and organizations. 


‘The Development of Scalar Interferometry 
There are two papers by E. T. Whittaker, one in 1903 {xxi} and the other in 1904 
Gaii), that detail the beginning of scalar interferometry. Shortly after WW Il, 
these two papers were a starting point in the Soviet Union scientists development 
of а secret weapons science called energetics, which led to the development of 
powerful scalar interferometers that are now possessed secretly by at least 10 
nations worldwide, and even by the Japanese Yakuza. For a deeper understanding 
of scalar interferometry, a higher group symmetry electrodynamics must be used 
(xiv), instead of the Standard Models limited U(1) electrodynamics. 

‘After leasing large strategic scalar interferometers in Russia, the Yakuza took the 
technology back to Japan and set up production facilities of their own. This was 
not an act of the Japanese government but of the Japanese Mafia in concert with a 
remnant of the Aum Shinrikyo (under its new name, Aleph). The Yakuza is very 
powerful, and it penetrates the Japanese government and also every large Japanese 


company. All dealings with any large Japanese company inherently involve the 
‘Yakuza, due to their penetration into all aspects of Japanese society and business. 


In 1997, then Secretary of Defense William Cohen— at a conference on Weapons 
of Mass Destruction (WMD), held in Georgia under the auspices of Senator Sam. 
Nunn — publicly confirmed this kind of electromagnetic weaponry without the 
technical details. He also confirmed the weather engineering, climate contro, 
induction of earthquakes, and stimulation of volcanoes into eruption. Secretary 
Cohen stated {xxv}: 


"Others [terrorists] are engaging even in an eco-type of terrorism 
whereby they can alter the climate, set off earthquakes, volcanoes 
remotely through the use of electromagnetic wave. ... So there are 
plenty of ingenious minds out there that are at work finding ways in 
"which they can wreak terror upon other nations. Its real, and thats the 
reason why we have to intensify our efforts, and that's why this is so 
important 


‘This was the first time (and to my knowledge, the only time) a high U.S. 
‘government official has openly confirmed the superweapons. So obviously certain 
parts of our government do know about such weapons, but there has been little or 
no communication of that to the public, save by Secretary Cohen's illuminating 
statement. 


The news media at the time — panting heavily after the juicy Clinton-Lewinsky 
sex scandal — totally ignored Cohen's epochal strategie statement. So much for 
the perspicacity of our news media! 


‘The Yakuza Strategic Role in Our Present Terrorism Threat 
Today the Yakuza/Aum Shinrikyo, one of our deadly foes, will be involved in the 
planned destruction of the United States that is scheduled to conclude about three 
Years from now. A major facet of the plan is the destruction of the power grid in 
about two year's time. The incidents will start very gradually at first, and then 
escalate fairly rapidly until the power system is in ruins. There are already 
Sufficient terrorist assets inserted into the U.S. — being held ready and waiting - 
то destroy the nation, particularly when one considers the damage potential of 
scalar interferometers. A single large interferometer can, for example, disable the 
entire power system and keep it nonfunctional by causing power surges at will. It 
can destroy power plants, grids, distribution stations, refineries, ete. Or it can 
keep the system failing and nonfunctional by damaging or destroying electronic 
controls, 


э The 2004 hurricane passing through the Gulf of Mexico did substantial damage to Ше oil 
and gas pipelines and some of the oil igs. That decreased our daily supply of oil and gas, 
‘was been partly responsible for oll prices going above 550 per barrel, and sl plays a role 
in their continuing to ве. 


‘One keeps hoping that the Administration - whether Republican or Democratic 

Ш alert the American public to this possibility, but nothing has been said by 
officials of either party. Too many high level government people take the attitude 
that the American public just could not withstand such information. Further, 
within the government the entourage {xxxvi} seems to have again largely 
suppressed the information that Defense Secretary Cohen knew and publicly 
confirmed 


‘The Yakuza strategic threat to the U.S. is one of the most potent we face today, 
and it increases year by year. That threat — as is much of the organized 
international terrorist threat — is being generally coordinated from the old die- 
hard Communist faction of the FSB/KGB. The Yakuza strategic threat is also 
being generally ignored by our intelligence analysts, yet the Yakuza are proteges 
of the same dominant FSB/KGB faction, the one which possesses, controls, and 
utilizes the Russian energetics superweapons, never having allowed them to pass 
into the regular Russian armed forces. Thereby the communist faction retains 
power and will do зо. 


President Vladimir Putin, from the younger faction of the KGB, would like to 
reach an accommodation with the U.S. However, the Russian communist faction, 
which remains dominant, prohibits him from doing so. Accordingly, Putin has 
been forced to reinstitute harsher state control measures and take control of 
domestic oilfields from private industry. Instead of becoming the "trusted cheap 
oil supplier” to the United States as Putin wished, Russia has allowed China to 
invest in developing Russian oil fields. This appears to be part of the new alliance 
among Russia, China, and India. 


Suppression of "Energy-from-the- Vacuum" Electrical Systems 
Electrical power systems freely taking their energy from the vacuum rather than 
from fuel are suppressed worldwide by several large and powerful cartels — 
including in the U.S. scientific community — and for some time the Yakuza has 
suppressed all EFTV systems successfully developed in Japan. 


As part of thelr scheduled plan to catastrophically collapse the U.S. economy by 
obliterating our power supply, the Yakuza have suppressed several of these 
legitimate Japanese overunity electrical power systems — such as the Takahashi 
magnetic Wankel engine {xxxvii} and the Kawai motor {xxxviii} — to prevent 
them from being marketed. 


Were these already-developed Japanese systems allowed on the market, they 
would quickly resolve the world energy crisis, and enable the dismantling and 
rapid replacement of the horridly vulnerable, centralized U.S. electrical power 
system, Needless to say, the availablity of such systems would cleanse the 
iospheric contamination from energy-related operations and developments, 
alleviate the march toward global warming, etc. 


All the field energy and potential energy used in every EM circuit already comes 
directly from the vacuum, and not from cranking a generator shaft or dissipating 
chemical energy in а battery. The energy is extracted from the vacuum itself by 
the system's source charges and dipolariies. And yet our own scientific 
community perpetuates a model assuming that the field energy from the charges 
= and therefore the available usable energy in the circuit — is freely created out 
of nothing at all, while also erroneously teaching that it is the mechanical power 
Turning the generator shaft which powers the electric distribution line and distant. 
loads. 


We do not have to rediscover how to extract usable EM energy from the seething 
vacuum! Every charge in the universe already continuously does that, and it 
continuously gushes forth real EM energy extracted from its ongoing "ratcheting" 
vacuum interaction. All we have to do is learn how to properly intercept, extract, 
and use the already-real energy flows from source charges and dipoles. This has to 
be done by uncovering and eliminating the limitations unwittingly Incorporated 
into the CEM/EE model — such as the ubiquitous closed current loop circuit 
containing the source dipolarity (the source of potential wired into the external 
circuit as a load to be continually destroyed — and such as insisting on invariance 
and Lorentz symmetry of the model because of the "mathematical beauty" in 
symmetrized equations and an invariant system. "Invariance" refers to the notion 
that no new net observable is permitted when the equations are regauged. To do 
that requires symmetrical regauging, which kills any modeling of asymmetrical 
receipt of excess energy from the active environment. The Lorentz symmetry of. 
ош inane electrical power circuits thus guarantees that the much simpler Lorentz- 
Invariant equations can be used to describe the deliberately crippled system's 
operation. It also guarantees that the system will not electrically perform with a 
coefficient of performance (COP) > 1.0. 


‘The scientific and industrial and financial entourages love it, and will do whatever 
is required — destroy careers, withhold funds and tenure, or even kill the 
researchers — to keep that status quo. Hence it is not accidental that, in a world 
filled with an uncountable number of free energy generators called "source 
charges", our vaunted scientific community still opposes energy from the vacuum 
systems and will not fund or allow research on them. Their position is the ultimate 
irony, because all of the energy driving every EM system ever built has been. 
extracted from the seething subquantal fluctuations of the vacuum! 


Оп the other hand, by deliberately avoiding the Lorentz-invariant equations, one 
can violate the Lorentz symmetry, resulting in asymmetrical circults and systems 
that collect excess energy (.e., asymmetrically regauge themselves) from the 
active vacuums interaction with all the circuit's charges. Asymmetrical regauging 
freely produces а net nonzero force field. A properly designed circuit can utilize 
this force field to dissipate the previously-collected "free potential energy" in 
external loads to power them almost "for ree" (as far as any cost to the operator 
for the energy dissipated). No law of physics is violated, and no valid law of 


thermodynamics is violated (once the erroneous Second Law is corrected, and is 
no longer the oxymoron and "half law" it presently is). 


Sometimes simple equations contain profound truths. Because а potential 
(envelope) is actually a set of ongoing EM energy flows, then from any fixed 
Source of potential V, any amount of energy W can be freely collected on 
intercepting charges q, given sufficient q and also dq/dt = 0. The simple equation 
is W = Vq. Further, by only increasing V, while pinning a fixed amount of 
intercepting charges q so that i = 414 = 0, any amount of potential energy density. 
У can be freely produced in the system by work-free voltage amplification alone. 
Regauging is changing the potentials), nothing else. 


From such simple equations, one can see that a circuit can self-regauge and take 
‘on extra potential energy freely, from any external source of potential energy 
providing the necessary potential energy flow, without having to do work — so 
long as the source of potential is not deliberately destroyed. This is done in a two- 
phase process. In the first phase, dq/dt is made to equal 0 by pinning the charges 
to prevent current flow. In this phase the pinned charges are freely potentialized. 
‘One can potentialize as many charges as desired without draining the external 
Source of potential, because the sources dipolarity is not reduced. In the second. 
phase, the source of potential is disconnected, the circuit is re-closed and the 
charges q are unpinned, Now the circuit freely dissipates the previously-collected 
‘energy to power loads "for free". The circuit can perform this two-phase process 
repetitively and continuously because da/dt = 0 during the potentialization 
process. 

In short, the external source of "static" potential will last indefinitely, so long as 
current is not forcibly pushed up through its dipolaritys back emf. Via а flashlight 
battery or electret as the "external potential source, " under proper circumstances 
sufficient energy could be extracted from the vacuum to power New York City, at 
least in theory. 


We do not have to learn how to extract energy from the vacuum, We only have to 
learn how to more properly use the energy freely flowing from charges already 
doing so, and build and use circuits that do not keep killing the source of potential 
energy Пом faster than they power their external loads. The energy we input to 
the shaft of the generator is to continually restore the destroyed dipolarity, that we 
Intentionally build our "external systems” to do, faster than they power the 
extemal loads. We pay the power company to engage in a giant wrestling match. 
inside its generators and lose. 


Ош classical electrodynamicists and electrical engineers have missed the fact that, 
since every EM field and potential is a pattern in the continuous flow of EM 
energy from the associated source charges, the field or potential is itself a set of 
continuous free EM energy flows. To see it and prove it, simply decompose the 
field or potential by Whittaker's methods (xx odi). 


‘Members of our company, CTEC, personally witnessed the Yakuza suppression of 
Japanese EFTV electrical systems during our negotiations for rights to market 
Kawaî's self-powering Kawai motor right here in Huntsville, Alabama in 1998. 
The board directors and the author, as chief executive office, had reached 
agreement with Kawai late one Thursday afternoon. The Yakuza arrived by 

private jet from Los Angeles that night. The next morning, a stunned and totally 
demolished Kawai no longer contolled his invention, his company, his life, or 
further developments. If not for the Yakuza’s intervention, CTEC would have 
placed self-powering Kawai motors on the world market by mid-1997. 


Such self-powering electrical systems are no more mysterious than windmill 
powered generators or solar cell array power systems. In each case, the active 
‘vacuum environment furnishes all of the energy required. Even though any system 
has losses and its overall thermodynamic efficiency cannot exceed 10096, the 
coefficient of performance can equal infinity when the external active 
environment, not the operator, is the source of all of the energy collected, 


Energy-lrom-the-vacuum systems to replace our centralized electrical power grid 
‘would take nearly-free energy directly from the local vacuum, needing no external 
fuel, pipelines, fleets of tankers, railroad coal cars, refineries, etc. Most of the 
massive and expensive support structure for our bloated centralized electrical 
power system would gradually be dismantled as it was replaced by a decentralized 
EFTV system. Our present dependence on foreign oll and gas would vanish 
forever, accompanied by a dramatic reduction in environmental pollution and a 
dramatic uplift to the economy. 


The U.S. electrical power system would no longer be remarkably vulnerable. 
Replacement of most of the centralized power system would be of enormous. 
economic benefit and of enormous strategie importance. Presently, we have some 
two years to get a substantial percentage of that task done, in precisely that 
manner. Otherwise, we will see the centralized electrical power system destroyed, 
followed shortly thereafter by the catastrophic collapse of the U.S. economy. And 
then will immediately follow the methodical destruction of the United States - 
every last man, woman, and child. At least those are the plans of the enemy 
waging the asymmetrical war against us, and soon to spring up and proceed 
internally inside the United States, 


‘The resulting benefits of such a centralized, fuel-free system to the taxpayer and to 
the long suffering destitute peoples of the world would be incalculable — but the 
incredible loss of revenue to the large energy cartels now in power worldwide 
‘would be directly calculable! Such powerful organizations do not surrender their 
‘vast empires and dominant positions without a major struggle. 


So certain elements of those cartels already suppress "free energy" developments 
‘worldwide, and they have been doing so since Stubblefield {xxxix} (even before 
Tesla). Those who engage in energy from the vacuum research, if successful, can 
easily "meet with a sudden suicide" on the way to the supermarket, unless they 
exercise exceeding care. Or one can be hit in the midst of a crowd by an ice dart 


in self-powered L-C circuits 


Using a bi-filar coil as the primary coil in a resonant Tesla transformer 
By Don Smith 


Explanation: The bi-flar primary coil is used as primary for energy amplification, and is pulsed through the spark 
gap. 


dipped in curare, to that one convulses and dies right there with a "seizure" and 
massive heart and brain damage. 


Or heroin can be planted on the premises secretly by an intruder. Then the regular 
narcotics police are “tipped off. They raid the place, the dogs sniff out the large 
cache of heroin, and one has "been caught red-handed” as a dirty old dope dealer. 
‘One winds up behind bars for 20 years or so, wondering how it all happened. 


Or one encounters a “throw-away" assassin, who has been brutally conditioned. 
‘After he successfully fixates on his target, then later he will march right up to the 
targeted individual in a public restaurant, pull out a pistol and empty it at point 
blank range into the target, killing him. Не will remain right there until the police 
come and haul him away. And even electric shocks on his testicles will not elicit 
any useful information from him. 


Or, more simply, one just meets with a fatal auto accident. 


Ог one gets hit with a microwave "shooter" whose wavefront has been carefully 
modified by the Venus ECM (electronic countermeasures) technique, to 
dramatically disrupt the receiving heart by throwing it into violent and 
uncontrolled fibrillation. The target falls, goes into convulsions, thrashes a bit, and. 
expires with a legitimate massive stroke, heart attack, or both. The smaller short 
range shooter is about the size of a small paperback textbook, and fits inside the 
assassin's coat pocket. A larger longer range shooter is about the size of a 
bazooka. It will shoot right through walls and windows, killing a person inside the 
building (after locating the targets body heat through the wall or window with an. 
infrared device) 


Or a professional hit man kills the person, making it appear that some hoodlum 
committing a robbery or some such did the crime. Recently Dr. Gene Mallove, an 
excellent alternative energy and cold fusion researcher and a highly dedicated 
scientist, probably was murdered by this latter type of professional hit. It was 
probably arranged by the entourage of the powerful consortium (both industry and 
Science) planning to rip off the U.S. public for more than a trillion dollars, to build 
hundreds of pebble bed nuclear reactor power plants. To do that, they need 
helium, which is in short supply and expensive. But in "cold fusion” there is a 
nuclear reaction which generates helium (ul), and it can be developed to do it 
copiously and cheaply. So the cartel needs to appropriate that reaction from cold 
fusion, and pretend it is hot fusion, while still keeping cold fusion suppressed. 
Mallove, the great champion of cold fusion, would have prevented that, and he 
had the respect and connections to do it. Obviously, Mallove had to go. No one 
would have believed suicide, so it had to be more mundane, Hence a "lowly 
burglar" beat him to death, 


‘Those are just a sampling of the many methods — professional clandestine 
assassination, jailing, suppression — currently used against some EFTV 
researchers, 


Unfortunately, President Bush - with a serious energy crisis approaching and 
with continuing bum scientific advice from our scientific community - has been. 
persuaded to back that big nuclear power program. So the cartels in industry and 
Science that are grabbing all the research funds for big nuclear power, hot fusion, 
hydrogen economy, etc. are in fact preventing any appreciable research in the one 
area that can do the job: energy from the vacuum. Planning and funding the 
building of big nuclear power plants that will go on line in about 5 to 7 years, to 
feed a distribution system that will be destroyed two years hence, in a United 
States that will be destroyed within a year following, simply will not do the job. 
Instead, it will exacerbate the problem. It will, however, guarantee that when 
Rome burns it will burn completely. Presently that is the main function of our 
power industry and our scientific community, who still have no notion of the 
terrible threat and destruction bearing down on this entire nation. 


But to seek out what our own science is doing in EFTV research, simply visit the 
websites of the National Academy of Science, National Science Foundation, 
Department of Energy, national labs and universities, and search for any real 
EFTV research program or solution that would enable our survival in this three 
year period we have entered. Cut through the rhetoric and hype for any real. 
Content that would solve the problem. There is none, and there is not going to be 
any. 


The sites and organizations are still blindly accepting the very seriously flawed 
electrical power engineering, the material ether, force fields in empty space, flat 
pacetime, inert vacuum, and other gross scientific errors. The reader will find that 
usines as usual" and the interests of the powerful scientific cartels — hot 
fusion, nuclear power plants, fuel cells, etc. — are being pursued, with a little sop. 
to ihe environmentalists in such things as solar cell апау power systems 
windnill-powered generating systems, etc. 


то sum it up: Not only is our scientific community fiddling while Rome prepares 
то bum, but it is also ensuring that Rome bums completely. 


Yakuza Production of Portable Scalar Interferometers 
The Yakuza now produce their own scalar interferometer weapons in their own 
facilities in Japan, including small, portable versions. This Yakuza activity has no 
relationship to the Japanese government. Small versions of these Yakuza weapons 
which can fit into a small sports utility vehicle (SUV), and undoubtedly some are 
also already inserted in the U.S., to be used a few times during the next two years 
against our refineries, nuclear power plants and hydrocarbon-fucled power plants, 
oil fields and Gulf oll rigs, control systems and substations for the centralized 
power grid, pipe line hubs, long high voltage distribution lines, etc. In short, the 
Yakuza can already lay down the U.S. electrical power system, for months at a 
time or permanently — and it can do it easily, quickly, and at will. 


Even normal cyberwar techniques will do it for extended periods, as is well 
known by cyberwar specialists. For example, quoting from а PBS interview with 
Joe Weiss {xli} 
‘Question: "So just put it all in perspective. Whats the worst-case power 
Scenario, power were talking here — power lines, power ri?” 
Answer: "Absolute worst? I won't even say absolute, but a very worst case 
‘ould be loss of power for six months or more.” 


Question: "Over bow big an area?" 


Answer: "Big as you wan.” 
Question: "Is that a possibility?" 
Answer: "Yes" 


Presently we are in the two year "slowly escalating" initial operations phase of the 
centralized asymmetric warfare plan for the destruction of the United States. 


‘Then, beginning about two years from now, the final operations phase will swiftly 
‘occur, and the already damaged entire U.S. centralized electrical power system 
will be destroyed quickly and rather permanently. The destruction will be by 
combined attacks, including cyberwar, with a guaranteed destruction furnished by 
Yakuza tactical and strategic interferometers, portable EMP shooters, etc. 


"The destruction of the United States, with the aid of the Yakuza, is coordinated by 
centralized planning under the old die-hard Communist faction of the FSB/KGB, 
which controls the Russian Federal Security Service and the Russian 
superweapons, Possession and operation of the Russian superweapons ensures this 
faction's dominance. 


Russian President Vladimir Putin comes from the younger, more modern faction 
of the FSB/KGB, which would very much like to reach an accommodation and 
become the United States’ trusted cheap oil supplier. This arrangement would 
benefit every level of the Russian economy as result of pumping in U.S. 
development and royalty money. 


However, supplying copious Russian oil to the United States contradicts the 
Communist factions fervent plans to totally destroy the United States. Thus Putin 
has been stymied to a large extent {xlii}. Instead, Russian oil shipments to China, 
over land by rail, were stopped, stimulating China into a more aggressive stance in 
other world oil markets such as the Middle East. Consequently, China bought in to 
the Russian oil fields, after the largest oil consortium in Russia came under legal 
attack and direct interference by the State, with the State eventually taking over 
the oil fields under the guise of a State protege company. Indeed, a new alliance 
between China, Russia, and India bodes Ш for our access to energy and for other 
things as well 


The old Cold War has not gone away, contrary to popular conception. Instead, it 
has just been turned into a more sophisticated kind of war, calle 


warfare. The same “old dogs" are still calling the shots, like a tired old black and 
white movie from the 1930s. Hence our asymmetric war problems (Le. our War 
оп Terrorism and the war of terrorism on us) will continue. As an example, Putin 
сам in to pressure, again centralized and tightened the control of the Russian 
government, setting aside the reforms of open election that had been partially 
implemented {xliii}. In addition, he had to seize the oll fields and assign then to a 
puppet company controlled by the Russian state. 


Afghanistan, Iraq, Al Qaida, and Intended Muslim Jihad 
‘The international terrorists are also being subtly and not-so-subtly manipulated, 
and we will see the anti-American polarization in the MidEast continue and 
intensify. Many foreign Arab fighters are fighting in Iraq and Afghanistan right 
now. Their number and organization — and centralized coordination — will 


‘There are still serious nuclear proliferation problems to be faced in North Korea, 
Iran, and elsewhere. Iran has defiantly announced it is resuming uranium 
enrichment and nuclear power plant development. Short of a few ineffective 
sanctions or atacking Iran, it seems that litle can be done {xliv} However, clar 
Signals from Israel emerge that eventually such will not be tolerated, and Israel 
‘wll strike if necessary? North Korea remains defiant and almost certainly already 
has a small number of nuclear weapons. Pakistan and India — both nuclear 
powers — continue a stand-off and are often eyeball to eyeball. With the alliance 
fof India to China and Russia, that "eyeball to eyeball” confrontation could be 
aggravated at will 


Israel is extremely concerned about the path Iran is taking to achieve a nuclear 
weapons capability. The Israelis, having purchased several hundred "bunker- 
busting" bombs from the U.S., at some point may conceivably take out the Iranian 
nuclear facilities to prevent an unacceptable Iranian nuclear knockout threat 
against Israel. 


"The MidEast situation will further heat up, not lessen, over the next two years. It's 
called bleeding the U.S. dragon — and it is indeed economically bleeding us. 


‘The intent of our foes is also to deliberately bring substantial factions of the 
Muslim world to a state of Jihad against the United States, necessitating additional 
commitment of U.S. forces out of country, and increasing the already-pressing 


" Eg, see full page ad, by FLAME (Facts and Logic About the Middle East) in U.S. News 
and World Report. Mar. 28, 2005, р. 69, entitled "The Holocaust Sity Years Later Has 
the spirit of Auschwitz been revived?" Quoting: "I Iran isn't stopped from acquiring 
nuclear weapons, there can be litle question that, with ог without the approval of the 
United States, Israel would have to preempt and, just as it destroyed the Osirak nuclear plan 
of Iraq in 1981, would destroy the Iranian nuclear installations — by whatever means it 
mige tke.” 


economic strain on the U.S. Quite simply we have run out of troops necessary to 
continue our worldwide tasks and missions. Unless a draft is reinstituted, we are 
also seriously challenging our reserves and National Guard. Any draft imposed is 
likely to reinitiate an intense polarization inside the U.S. over the war and 
America’s foreign commitments. 


Claiming that America had declared war against God and his messenger, Bin. 
Laden has called for the murder of any American, anywhere on earth, as the 
"individual duty for every Muslim who can do it in any country in which it is 
possible to do it" (xlv) 


In an American national television interview from Afghanistan, Bin Laden stated 
his intention to kill innocent civilians as well as military, without hesitation [xlvi] 


"I is far better for anyone to kill а single American soldier than to squander his 
efforts on other activities.. We believe that the worst thieves in the world 
today and the worst terrorists are the Americans. Nothing could stop you except 
perhaps retaliation in kind. We do not have to differentiate between military or 
civilian. As far as we are concemed, they are all targets.” 


9-11 Commission Report summarized the unrelenting attitude as follows 
П 


Many Americans have wondered, "Why do they hate us?" Some also ask, 
"What can we do to stop these attacks?" -~ Bin Laden and al Qaeda have given 
answers to both these questions. To the first, they say that America had 
attacked Islam; America is responsible for all conflicts involving Muslims. 
‘Thus Americans are blamed when Israelis fight with Palestinians, when 
Russians fight with Chechens, when Indians fight with Kashmiri Muslims, and 
when the Philippine government fights ethnic Muslims in its southem islands. 
America is also held responsible for the governments of Muslim countries, 
derided by al Qaeda as 'your agent... To the second question, what America 
could do, al Qaeda's answer was that America should abandon the Middle East, 
convert to Islam, and end the immorality and godlessness of its society and 
culture. (Al Qaeda states)". you are the worst civilization witnessed by the 
history of mankind. If the United States did not comply, it would be at war 
with the Islamic nation, a nation that al Qaeda's leaders said ‘desires death 
more than you desire life 


This perhaps explains the morose statement of Vice Present Cheney, only а month 
ог so after 9/11, and after he had received intensive briefings on terrorism and its 
present conduct against the United States, Cheney stated (xlvi 

“The war on terrorism will not be over in our lifetime. It is different than the 

Gulf War was in the sense that it may never end. At least not in our lifetime. 

The way I think of itis, its a new normalcy 


Bin Laden also certainly knows the importance economics plays in a war. His 
original wish for the 9/11 strikes was to hit several nuclear power plants etc., 
‘damaging the ability of the centralized grid to furnish power, as well as posing a 
possible nuclear hazard and risk. He felt he lacked sufficient control to do it, so 


‘opted fur highly symbolic targets: the twin towers, the Pentagon, and the White 
House, 


Indeed, after 9/11 Bin Laden stated (xlix): 


"Al Qaeda spent $500,000 on the [September 11 attacks], while America, in the 
incident and its aftermath, lost — according to the lowest estimate - more 
than $500 billion. Meaning that every dollar of al Qaeda defeated a million 
dollars, by the permission of Alla 


He declared his policy is "bleeding America to the point of bankruptcy," and. 
joked about the U.S. "economie deficit... estimated to total more them a trillion 
dollars." Indeed, our known total obligations are already some $47 trillion dollars, 
and climbing. 


Welcome to asymmetric warfare, where war is war, peace is war, and there is only 
егреша! war, including a virulent form of economic warfare augmented Бу 
etching and bleeding the dragon” and by direct damage of infrastructure, 


Ош Analysts Missed the Yakuza's Key Role and Significant Aspects of the 

Centrally.Coordinated KGB/FSB Strategic Plan 
‘Our own intelligence agencies do not appear to be aware of the key role played by 
the Yakuza. Nor are they aware, it seems, that the Communist faction of the 
KGB/FSB directs the entire asymmetrical warfare against us, so that, rather than 
isolated incidents, the actions of all the far-flung pieces are coordinated in a 
strategic plan of increasing intensity and effect. Our intelligence analysts do not 
appear to realize that we have entered into a 3-year Operations Phase schedule - 
consisting of a two-year initial "gradual intensification” репой and a 1-year 
"maximum intensity and total destruction" period — to collapse and destroy the 
United States 


tegy for the initial two-year period is to "bleed and disorganize the 
until it collapses in fatigue and economic chaos. Mind conversions - 
inserting an additional modified mind in a human, then switching control of the 
thought and behavior between the individual's normal mind and the implanted 
mind, thus altering the individual's behavior as desired — will be massively 
unleashed to guarantee total confusion and disorder. The plan for the third year is 
to violently attack and dismember the prostrate dragon, swiftly and utterly 
destroying the United States by totally unleashing the terrorist assets already 
inserted into the U.S. and waiting. 


At present, "bleeding the dragon" is in full progress and being steadily increased 
as part of the overall strategic plan against us. We are already stretched well past 
the capability of our regular Armed Forces, and we are inducng many of our 
Reserves and National Guard forces for repeated tours overseas. We have no 
national draft, and a bitter societal polarization will occur if the draft is reinstated. 
Our national debt and expenses are escalating rapidly. Our country is 
hemorrhaging jobs also, further increasing unemployment and financial duress. 


Hurricane and storm damages are being escalated by the increased intensity of the 
‘Yakuza weather engineering. The American dollar is propped up only by ever- 
increasing purchases of U.S. Treasury instruments by foreign nations such as 
China and Japan, which could change at any time. Several prominent Asian 
politicians and central bankers have recently made public statements suggesting a 
coordinated intent to divest dollar-denominated reserve assets and shift reserves to 
other currencies. An avalanche of covert dollar selling appears to have already 
begun. 


Many destructive natural phenomena can be evoked or augmented by the scalar 
Interferometry weapons possessed by the Yakuza. Such phenomena include 
volcano eruption, earthquake induction, and weather and climate engineering, as 
confirmed by Secretary Cohen's epochal 1997 statement. But the achievable 
phenomena also include tsunamis, freak waves in the open ocean, and rogue 
waves of numerous kind and occurrence (1). Quoting Wolfgang Rosenthal of the. 
GKSS Research Centre in Geesthacht, Germany on rogue waves (Ш) 

"The waves exist in higher numbers than anyone expected... Two large ships 

sink every week on average. But the cause is never studied to the same detail as 

an air crash. I simply gets put down to bad weather.” 
Even super-carter ships are frequently destroyed by such waves {li}: 


‘Over the last two decades more than 200 super-carriers — cargo ships over 
200m long — have been lost at sea, Eyewitness reports suggest many were 
Sunk by high and violent walls of water that rose up ош of calm seas." 


That's an average of ten per year. Indeed, a satellite test readily confirmed the 
occurrence of such previously unsuspected freak giant waves (1): 

"As par of a project called Max Wave — which was set up to test the rumors 

— two ESA Satellites surveyed the oceans. During a thee week period they 
detected 10 giant waves, all of which were over 25m (81 f) high." 


‘And that was Just а one-time survey by only two satellites. 


Indeed, during that exact three week period while the Max Wave satellites were 
seeking out huge rogue waves, two large tourist liners endured terrifying ordeals 
from such waves but survived. The Breman and the Caledonian Star cruisers had 
their bridge windows smashed by 30m high waves in the South Atlantic. 


її appears that at least 10 to 12 oil tankers are lost each year to giant rogue waves 
alone. To appreciate total shipping losses from all causes: In a single year— 1981 
= 250 ships of 500 tons or greater size were lost and perished (lil). Many of these 
‘were probably sunk by unexpected large rogue waves. 


We hardly need point out that a giant oil supertanker on the ocean is also easily 
destroyed in a single shot by a strategic scalar interferometer. A burst of energy, 
placed adroitly under the surface by a distant interferometer, can also produce 
large waves that arise and smash a ship. This also "disguises" the incident as if it 
were due to anomalous large waves of natural origin. 


‘With U.S. dependence on foreign oll and most of the ой delivery dependent on 
supertankers, ой continues to climb in price. In the past the U.S. government has 
‘pened the Strategic Oil Resrve a bit, to assist two hard-hit companies while they 
scrambled to reinstate their supply. It has also just recently squeaked through the 
authority to drill for petroleum in the Artic National Wildlife Refuge. 


її would take very little Yakuza effort to increase the loss of oil tankers, further 
strangling the U.S. oil supply and dramatically increasing prices. Since the oil 
supply for all oil-dependent nations comes from known major oil field locations. 
and harbor facilities, deliberate and careful reduction of the tanker fleet and 
facilities can place extraordinary pressure on ой availability for several major 
nations at once.” 


Coup de Grace: Strategic Strikes of Great Magnitude 
Great "coup de grace" blows have also been prepared by the Yakuza, in order to 
guarantee the catastrophic collapse of the U.S. economy, followed by the swift 
destruction of the United States itself. Several of these involve opportunistic 
Volcano eruptions and tsunamis {liii} that can readily be evoked. 


As an example, prior to the end of 2004 the Yakuza registered one or more of its 
large scalar interferometers upon one of the world's largest supervolcanoes — 
whose calderas lie beneath or near Yellowstone National Park, The symbolic 
timing so close to the anniversary of the 9/11 attack should not be overlooked. 
The Yellowstone supervolcano erupts about every 600,000 years, and some 
640,000 years have elapsed since its last eruption, Hence — geologically speaking 
= its next eruption is overdue, and the caldera undoubtedly harbors great pent-up 
stress, Presently а Yakuza finger is on the tigger of the registered scalar 
mierferometer(s). If that finger pushes the trigger, the interferometer will 
gradually inject tremendous energy into the Yellowstone supervolcano's stress 
zone, resulting in a violent eruption. Its previous eruption, about 640,000 years 
ago, devastated much of North America, including most of the higher life forms. 


By deliberately kindling the supervolcano into eruption, most of North America 
would be devastated, and particularly most of the United States (liv). The 
supervoleano could eject more ash, lava, rock, and debris than the entire Grand 
Canyon can hold, Additional side effects would include the instant destruction of 
most of the agricultural food crops in North America by covering the farmland 
with thick ash a meter or more in thickness. Survivors would be faced with the 
immediate problems of starvation and fatal lung disease (Marie's disease), the 
degree of lung disease varying with exposure to silicon particles of different sizes. 
Food animals would also be killed in the same catastrophe. 


7 In 2004 a Yakuza-generated and Yakuza steered hurricane passing through the Gulf of 
Mexico also was accompanied by just such freak waves, which were responsible for much 
more damage being done to the Gulf ой rigs and pipelines than initially thought. Pipelines 
‘on the seafloor were damaged particularly heavily, requiring very costly repairs. 


Even worse damage occurred some 74,000 years ago or so, when another large 
supervolcano exploded, killing all human life on earth except for a few thousand 
in Africa. More on that shortly. 


Most of all, in 1997 Secretary of Defense William Cohen specifically confirmed 
that terrorists already were using electromagnetic weapons to stimulate volcanoes 
into eruption {xxxv}. Since that is confirmed, and since the Yakuza has the scalar 
interferometers to do so, it follows that the Yakuza also will have identified the 
volcanoes in which the most damaging eruptions could be induced to strategically 
destroy or severely maul the United States, And so it has. 


"To further illustrate the killing power of a supervolcano, consider the eruption, 
about eleven million years ago, at Bruneau Jarbridge south of Hagerman, Idaho. 
"This eruption covered half of North America with ash two meters thick 
Distinctive fossils as far away as Nebraska, 1600 to 2000 kilometers distant, 
reveal ash piled two meters high that choked the vast animal population af North 
‘America to death. Marie's disease, a deadly lung disease caused by ash exposure, 
contributed to the mass extinction of North American megafauna. 


‘Also consider what probably happened about 74,000 years ago with the explosion 
of the supervolcano whose caldera today lies under Lake Toba on the Indonesian. 
island of Sumatra. Though the findings are still controversial, increasingly it 
appears from multiple evidence that the eruption of Toba wiped out all human life 
‘on earth except for a few thousand humans in a location in Africa. This follows а 
formal theory by Professor Stanley H. Ambrose {Iv}, which has gained support as 
a result of independent geological (Ivi) and genetic evidence {Ivii} 


Genetically, the human mitochondrial genetic trace clearly shows a dramatic and 
sudden reduction in genetic variability (called a genetic bottleneck) some 74,000. 
years ago, Also, present human genetics shows that the ancestors of every person. 
living today came from Africa. After a period of continuing extinction, then 
during the last 74,000 years following that violent eruption, every human bom on. 
the planet descended from the few thousand humans in Africa who survived 
Apparently all other humans on earth perished, along with their inherited genetic. 
Variations, producing a profound genetic bottleneck in the entre human species 
(i. 


Quoting Professor Lynn Jorde, a specialist at the University of Utah who uses 
deep analysis of mitochondrial DNA to investigate mankind's past (Ivi): 


"We have a dramatic reduction in genetic diversity during this time when the 
population is very small and then after the bottleneck the people who we see 
today would be descendants only of those who survived. And they're going to 
he genetically much more similar to one another, reducing the amount of 
genetic variation, ..Mutations in the mitochondria take place with clocklike 
regularity, so the number of mutations gives us a clock essentially that we can 
use to approximately date the major event. In the case of a population 
honleneck, we think that this would have occurred roughly 70-80,000 years 
ago, give or take some number of thousands of years. So then the real question 


is: What could have caused such a reduction - an extreme reduction - in the 
human population down to as few as 5 or 10,000 individuals?" 


Increasingly the cause appears to be almost certainly the recognized supervolcano 
eruption at Toba, some 74,000 years or so ago {lix}. 


As another example, there is a volcano named Cumbre Vieja, on the Island of La 
Palma in the Canary Islands, which split in the past. The split-off western flank - 
about the size of the entire Isle of Mann - still hangs above the ocean, poised to 
slip into the sea. Its eventual crash into the sea will evoke massive tsunamis, 
‘moving outward at some 600 miles per hour. Within 7 to 10 hours, an immense 
wall of water, up to several tens of meters high, will strike New York, Boston, and 
the eastem seaboard, penetrating inland and devastating the area (Ix). It is not a 
matter of if the incident will occur, but only a matter of when. 


‘Tsunamis from underwater volcanoes, seafloor earthquakes, and other shocks 
‘occur around the world, including in the Pacific Ocean. Quoting {Ixi}: 
"In the last 1,000 years, Pacific Ocean tsunamis have been observed and 
recorded over 1,000 times. All of these were major catastrophic evens, since 
smaller events often go unrecorded.” 


Cumbre Vieja presents another wonderful opportunity to the Yakuza, who almost 
Certainly has registered their scalar interferometers on it, intending to evoke a 
tsunami by triggering the volcano into eruption. If so, then this is one of the 
earthquake eruptions that are aknost certain to be initiated by the Yakuza, during 
the next two years, to assist in causing huge economic damage and mass casualties 
to the east coast of the United States. Incredibly, the U.S. apparently does not 
‘monitor Cumbre Vieja to enable hours of advance warning of the giant tsunami. 
‘Without a warning system and lead time to evacuate major cities, great loss of life 
and economic destruction can be expected. 


Further, there are conditions off the west coast of the U.S. that are also suitable for 
Induction of undersea quakes and large tsunamis. Undoubtedly these arc already 
оп the Yakuza's target list and schedule for striking. 


As pointed out by Stockton {bdii}, there is also the possibility of heating methane 
hydrates (frozen natural gas) on the eastern continental shelf to cause missive 
undersea landslides, which would also cause tsunamis. 


‘The strategic significance of Secretary of Defense Cohen's statement (xxxv) in 
April 1997 becomes abundantly clear. He was referring to a grave strategic 
destructive capability, already in the hands of the terrorists and available, He was 
confirming that this capability is already being used by the terrorists in their 
asymmetric wat against us. 


‘That strategic destructive capability, when adroitly utilized, as in the simple 
examples given, is as powerful as the full nuclear ICBM capability of the Soviet 
Union or the United States. 


EXAMPLE 2 
By Mislavskij 
Is comprised of two capacitor plates sandwiching a ferrite ring core with a coll wound on it 


EXPLANATION 


When a capacitor is charging (or discharging), this "displacement" current iow generates a magnetic field in the 
vacuum in a circular form (Maxwell's equations). If a сой is wound on a ferrite toroid placed between the plates of 
the capacitor then a voltage is generated n the turns of that col 


ен ‘=, 
pe 


Also, if an alternating current is applied to the coil wound on the ferrite toroid, 


then voltage is generated on the capacitor plates. 
И an inductor and а capacitor are combined in an L-C circuit, then there are 

two cases inside such an L.C circuit 

а) energy amplification and b) energy destruction = 


The situation depends on һом the coils and capacitor аге connected together 


= = 


Energy Generation Energy Destruction 


COMMENT: If the direction of the turns in the coil wound on the ferrite core is reversed, 
then the wires connecting the coil to the capacitor plates need to be swapped over as 
well. 


The first experiments with a ferrite core inside a capacitor were made іп 1992 by Mislavski (а 7th-year pupil of the 
Moscow school), and so it is known as "Mislavski's transformer". 


PROTOTYPE TRANSFORMER: [1 
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Since the Yakuza interferometers can also massively intervene in submarine 
volcanic and earthquake activity on the ocean floor worldwide, their capability to 
induce giant tsunamis and other violent waves, in addition to glant quakes and 
volcanic eruptions, is of the gravest significance 


Indeed, the Yakuza recently spectacularly demonstrated such effects, under the 
direction of the FSB/KGB. On Dec. 26, 2004 they initiated the magnitude 9.3 
seafloor quake that caused severe tsunamis and loss of life in Asia, now thought to 
include more than 300,000 deaths in addition to enormous economic damage. 


Summary of Some Weather Engineering and Other Capabilities 
Some of the simpler scalar interferometer capabilites in engineering of the 
weather and geophysical events are: 


2. Steering the је stream, thus steering a weather entity (Le, storm, front, air mass, and 
hurricane). Warming the air in one region expand it ва it becomes les dense, creating 
ıa low pressure area. Gradually moving the target interference zone determines its path. 
Cooling the air in a region produces the opposite effect, a high pressure zone, steerable 
in the same fashion. By making multiple highs and lows and adroily positioning and 
steering them, the jet streams and other prevailing winds can be entrained, captured 
and steered. This alone allows substantial augmentation and steering of weather 
ects, 


һ. Warming or cooling the atmosphere in a storm or front to affect its power. 


Producing sharp negative energy EM pulses inside a storm so that the negative energy 
Dirac sea holes “eat electron charges, reducing the storm's charge and power. 


o Producing positive energy EM pulses just outside a storm in order to lift extra 
electrons from the Dirac Sea, to increase the storm's charge and power. In that case 
the resulting Dirac holes expand outward and away from the storm, having no effect 
оа it. As they meet stray electrons, these holes eat the electrons and both disappear 
hack into the vacuum, as ordinary vacuum (the Dirac Sea). 


e. Building very large rotational atmospheric flow in the path of a storm, and then 
sharply decreasing the diameter of ts curvature, so thatthe storm? angular 
momentum spawns concentrated spin flows or meteorological circulations, to form 
tornados, waterspouts, ec 


£ Establishing a large high pressure area in a region to block lower-pressure normal 
winds and storm directions. 


E Establishing а large low pressure area in a region to attract higher-pressure normal 
winds and storm activity. 

h. Focusing the interference zone inside а volcano's magma chamber and steadily 
‘depositing additional EM energy there builds up internal pressure, causing an eruption. 
А Slow rise in pressure, resisted by friction, engenders a large and violent eruption, 
and consequently maximizes the distant dispersion of great quantities of ach, lava, and 
other debris. 

i. By more rapidly inputting the energy into the volcano, the eruption will occur at a 
lower pressure and soa smaller eruption will ensue. 


j. All sorts of EM energy forms glowing spheres, hemispheres, etc. can be 
produced and used against various targets, for electrical and electronic destruction or 
Tor ап electromagnetic explosion when the energy contacts the intended target. 


k. Depositing extra imerfcromety energy into a fault zone increases stress and 
piezoelectric activity in the rocks, thereby inducing an earthquake when the rocks 
finally slip. Ву adjusting the rate at which the excess energy is added, the size of the 
suing earthquake can also be changed. 


1. ву increasing the charge of a storm, its electrical activity and the resulting lightning. 
strikes can be increased. This is useful, eg, in repeatedly producing large forest fires, 
particularly when combined with weather engineering to produce a drought condition. 
On the other hand, by decreasing the charge of а storm, its electrical activity and 
therefore its lighting strike activity can be decreased 


т. By inducing repeatedly pulsed negative energy in an area containing living animals ог 
humans, the animals or humans can be directly killed. Strong pulsing will result in 
rather instant death, where the bodies drop limply, with not even а nerve сей fring 
thereafter. Everything living — cells, microbes, viruses, whatever — in the powerfully 
struck bodies is Killed instantly, and the bodies do not decay, even over a month or 
тоге. The Soviets tested such weaponry їп this mode against two Afghan villages in 
their own war in Afghanistan, and iis probable that the Yakuza has produced portable 
negative energy EMP weapons with similar capability. 


п. The longitudinal EM wave sets — and beams of such — transmitted by a scalar 
interferometer easily penetrate Faraday shields, the ocean, the earth, ete. That is 
because maner is mostly empty space filled with Whitaker EM fields and potentials, 
which im turn are bundles of longitudinal EM wave sets. Hence matter is a 
superhighway” for the throughput of longitudinal waves. Such longitudinal wave 
weapons are very useful in atacking deep underground targets and facilities and 
destroying them or wreaking damage. As an example, the leader of a nation can be 
killed sining in the chair at his desk, by a precision scalar interferometer. The 
interferometry focus has been demonstrated down to a few inches. In Japan, the 
‘Yakuza has demonstrated this capability on a few occasions to kill several Japanese. 
critics inside shelters or shielded facilities. The significant impact on the very notion 
of shielding by strategic command and control centers in underground bunko and 
facilities can be easily appreciated, Essentially all facilities and personnel become 
completely vulnerable. 


ө. The use of a more portable scalar interferometer to destroy the electronic controls of a 
normal or nuclear power plant from a distance is obvious. With nuclear power plants 
this poses the risk of a melt down. Electrical controls for pipe valves, ete. are also 
vulnerable; spent nuclear fuel rods are largely stored in underwater pools on normal 
power plan sites. И valves open and the water drains from those pools, the rods will 
heat up and a melt down or very hazardous venting of radioactivity can ensue. 


P. The control systems for hydroelectric dams are deadly vulnerable to scalar 
interferometry attack. 


4, Large electronic complexes such as switching and control systems, centralized control 
‘systems for power grids and substations, ec are highly vulnerable to attack by long- 
ог short-range scalar interferometers. 


Chemical plants, refineries, fuel storage sites, tank farms, etc. are also highly 
Vulnerable to scalar interferometry, including to portable attack 

5. Liquid natural gas ships, oil tankers, etc. are also extremely vulnerable to scalar 
Intrferomeny ас. 

ıt Surges on the power diswibution grid transmission ines can easily be accomplished by 
‘scalar inteferomeay at will, methodically causing great damage to the grid and 
emergency shutdown of most of is "feeding" power plans. As much of the grid as 
desired can easily be kept nonfunctional, as long as desired, by occasional repeats 
froma single long-range scalar interferometer 

ч. Any communications center or headquarters is completely vulnerable to atack and 
destruction by strategic or portable scalar interferometers. Since a scalar 
Interferometer can also produce negative energy EMP pulses of extreme lethality in 
the interference zone, all centralized command and contol systems are essentially 
totally vulnerable. As an example, our own future network centric warfare 
Communications systems can be totally destroyed in a few minutes by only a few 
Scalar interferometers, even by just one. 

vv. Many other capabilities also exist to use the interferometry to affect the weather, the 
atmosphere, the rocks in the earth or at the bottom of the ocean, etc. 


Once the Yakuza scalar interferometers are factored into the strategic terrorist 
threat situation, there is no recourse that can save the present centralized electrical 
power system, large U.S. command and control systems, etc. 


The only way to prevent the total economic collapse of the United States induced 
by collapsing the centralized electrical power system is to immediately initiate the 
strongest possible energy from the vacuum systems development and production 
program. For the nation to survive the coming destruction of its power system, the 
goal must be to replace the entire centralized power system, including its long 
distribution lines and large feeder power plants, with decentralized EFTV power 
systems as rapidly as possible. That centralized system is simply not defensible 
and not sustainable against current threats, and against the hostile assets already 
Successfully inserted or waiting abroad to support terrorist operations inside the 
Us. 


So the strongest possible immediate efforts are necessary if we are to prevent our 
total economic collapse in about two years, and also our subsequent total 
destruction by combined scalar interferometry and internal terrorist attacks. A 
massive Manhattan-type project to develop and deploy EFTV electrical power 
systems is most urgently required, as at least equal to the highest U.S. priority. We 
bluntly state without further discussion that such EFTV systems are indeed 
already developed in our own country and worldwide, and so they are available, 
but they have deliberately been withheld or suppressed for decades. Now they 
‘must be unleashed. 


Short of a direct Presidential order and Presidential Decision Directive, there 
appears to be no way that the necessary program can be or will be galvanized 
because every powerful scientific industrial, and government laboratory cartel in 
аш society is bitterly opposed to any such program or action. Our morose 
assessment is that, unless some other major strategic factor significantly enters 
the conflict, the Yakuza and other terrorists — attacking our present centralized. 
and totally vulnerable control, planning, and energy systems - will probably 
succeed in catastrophically destroying the U.S. economy on schedule. If so, that 
will leave the U.S. prostrate for its subsequent rapid physical destruction by the 
jubilant Yakuza in a giant "turkey shoot". And hence our oblivion, 


USS, Societal Polarizations Are Being Gradually Increased 
Among sociologists, there is much support for the notion that societal 
polarizations naturally tend to increase (bili). Further, many pollsters state that 
the nation is very seriously polarized already, particularly since the recent 
presidential election, For example, quoting John Zogby on the 2004 elections 
(hiv): 

1 have been calling this the Armageddon election now for months because we 

are so polarized, о split culturally, politically, ideologically, demographically, 

like almost no other time in American history... The last time the nation was 

this deeply divided over what course to take was the original Armageddon 

election of 1800." 
However, for the first time in history, certain rather esoteric "mind war" 
FSB/KGB weapons are being directly employed to gradually and reliably 
intensify the societal polarizations in America— straight vs. gay, conservative vs. 
liberal, Republican vs. Democrat, one religion against another, one race against 
another, labor class vs. financial class, ete. The strategic objective is to increase 
and intensify the extreme ends of these polarizations, by altering the behaviour of 
certain leaders. With intensification, the polarizations will slowly become so 
fierce that, about two years from now, serious rioting and bloodshed massively 
spilling into the streets and cities will result in chaos, martial law, etc. and severe 
polarization and disorganization, In short, the society will be engaged in fiercely 
consuming itself. 


So far, the deliberate escalation of our societal polarizations by the new mind war 
and conversion techniques is right on schedule, as anyone can see now, and will 
Increasingly see over the next two years. 

U.S. societal polarizations will continue to increase now that the election is over. 
‘Temporary conversions and fractional conversions (vil) of the minds and mind 
‘operations (and therefore the behavior) of selected leaders or prime movers in the 
various polarization areas are being used and will increase. This capability arises 
from the branch of energetics known as psychoenergetics, and such measures are 
now being used selectively to intensify our polarizations, Particularly see our giant 
briefing on mind war and conversions, in the second part of this book. 


Dramatic tests of the distant, total control over the mind and behavior of a person 
performing an intensive technical task (flying and operating an aircraft as a 
‘weapons platform) (ху) were conducted against Captains Button and Svoboda in 
1997. А third test against Captain Hess in 1998 demonstrated total control of the 
autonomic nervous system as well. Those dramatic "suicides" were deliberate, 
high profile stimuli to see if our own intelligence analysts knew anything about 
psychoenergetics yet. The answer was a very resounding and clear "No, they are 
still ignorant of that area, they are very determined to remain ignorant of that 
area, and hence the nation is still deadly vulnerable to use of such weapons and 
effects." 


Our scientific community still does not understand that mind operations are totally 
electromagnetic but temporal, not spatial, although they also have virtual state 
projections in 3-space. Because the scientific community has suppressed the 
source charge problem, they have no notion of the exact mechanism by which 
Virtual state changes can be integrated to observable changes, electromagnetically 
by the action of charge itself. 


They also do not understand that observations in 3-space have small virtual state 
projections in the time domain (as mind operations). Our scientists have no 
understanding at all that mind operations are (i) electromagnetic, (ii) temporal, 
and (Ш) directly engineerable and creatable (but using time-polarized EM photons 
and waves). They do not understand what thought is, what intent is and what its 
exact mechanism of expression is, and haw mind and body are coupled to provide 
a living biological system. 


Again, because our nation is so totally vulnerable to mind war conversions and 
fractional conversions, a U.S. crash program of utmost rapidity to catch up in that 
area, under a Presidential Decision Directive, is urgently required 


For example, on his customary morning exercise jog at a military post in the U.S. 
in March 1998 Captain Gordon Hess suddenly veered aside, sat down, took out 
his knife and calmly stabbed himself in the neck and torso some 26 times, 
including multiple thrusts directly through the heart. Note that the shock of a stab 
through the heart is considered in forensic medicine as generating such shock and 
recoil of the autonomic nervous system that it is not possible for an intentional 
suicide to continue, much less to achieve a total of 26 repeated stabs until the body 
simply became nonfunctional and toppled over. 


In short, total control of even the deep autonomic nervous system was 
demonstrated resoundingly. The purpose of the test was two-fold: (i) demonstrate 
distant instant conversion and total control, including of the autonomic nervous 
system itself, and (ii) stimulate and "ping" U.S. intelligence to see if they knew 
what was going on, what had been tested, and why. Both purposes were achieved, 
The test went perfectly, and the U.S. demonstrated it was totally asleep and totally 
ognorant of such technology, and even of the technology's ansatz. Indeed, by 
order of the U.S. Army, two days later front loaders dumped two tons of dirt on 
the death scene, effectively hiding any further evidence. This is reminiscent of a 


similar U.S. government action at the crash site of the Arrow DC-8 at Gander Air 
Force Base, Newfoundland in 1985. A general officer arrived very quickly on the 
scene, and had the entire area bulldozed after extracting the wreckage. 


As stated, the Yakuza is a major arm and the protege of the FSI/KGB's 
coordinated asymmetric war and terrorism, carrying the bulk of the strategic war 
to be conducted within the U.S., and reporting to those die-hard old communists 
‘who ate the hidden FSB/KGB directors. The Yakuza view is that - together with 
the other terrorist organizations already having infiltrated substantial assets into 
this nation, and together with chaos in U.S. streets due to severe polarizatopms 
gradually being intensified now — they are already helping to bleed the dragon 
increasingly. Then as the scenario progresses they will joyfully begin the direct. 
destruction of the centralized U.S. electrical power system and other key 
economic targets (harbors, refineries, pipelines, etc). They will also participate in 
immune system spreading (explained later in this paper), as a force amplifier to 
biological warfare strikes by other terrorists. As all of this hostile action and 
destruction ramps up over the next two years, it will crescendo and 
catastrophically collapse the entire economy of the U.S. 


‘Added to assure that great economic collapse, there will also be a sudden and 
massive collapse of "group ordering and coherence" (GO) induced by massive 
conversions of "sleeper" inserted conversions and fractional conversions. E.g., Ву 
sudden switching conversion of massive numbers of key persons whose behavior 
instantly and dramatically changes all over the map, the order and coherence of 
any important group can be and will be devastated and lost, immediately. Our 
police forces may suddenly begin attacking our populace, while crews manning 
and operating our ICBMs, nuclear subs, and nuclear bombers "go crazy" and 
erratically start firing at our own cities, and at each other. And so on, in a society 
that has suddenly erupted into total schizophrenia. Throughout the U.S. and 
Canada, GO will rather dramatically become NO-GO, as all group coherence is 
lost and total chaos sets in, as in the two examples given. 


Given the planned present offensive schedule and the insertions already 
accomplished, indeed the plan for full strategic destruction of the U.S. is likely to 
succeed. 


The psychoenergerics conversions and fractional conversions are a major strategic 
weapons program in support of the present three-year "Operations Phase" 
schedule for strategic destruction of the U.S. So it is also а program that supports 
the strategic destruction of the centralized U.S. electrical power system including 
its infrastructure, as one purpose. 


The original targets desired by Bin Laden for the 9/11 attack actually were 
nuclear power plants ete. — parts of the centralized electrical power system — 
rather than the more symbolic Twin Towers, Pentagon, and White House. The 
targeting was apparently changed by Bin Laden himself, He felt that his assets in 
place and available were not yet sufficiently tained to produce a truly effective, 
coordinated simultaneous set of attacks on nuclear power plants and other 


"harder" targets. So to guarantee success, he opted for strikes on symbolic but 
softer targets, which would provide great publicity stimulus in the MidEast for his 
cause, in addition to causing great consternation in the United States. 


Insertions Far Exceeding Public Acknowledgment 

Long before its economic collapse in the latter 1980s, the former Soviet Union 
inserted nuclear weapons in all our major cities and population centers, along with 
Spetznaz teams to detonate them on command. Lunev's book {lxvi} even tells a 
few of the ways the weapons were inserted. Those weapons and teams, still 
controlled by the old-guard Communist faction that dominates the FSB/KGB, are 
still here, still waiting for the order to detonate the nuclear weapons and destroy 
the United States. The Communist faction (not the younger and more liberal 
faction from which Putin comes) is the one plotting to destroy the United States. 


‘These Russian nuclear weapons and teams may be brought into play during the 
operations phase as several substantial nuclear explosions in major U.S. 
population centers that will be blamed on the international terrorists. The result 
will be great loss of life, nuclear contamination of several large U.S. cities, 
complete overwhelming of our Homeland Defense and medical capability to 
handle mass casualties, and terrible physical damage to further guarantee the 
scheduled catastrophic U.S. economic collapse once the centralized electrical 
power system is taken out. 


As previously mentioned, we would have been destroyed by the former Soviet 
Union in the late 1970s, by those successfully inserted Soviet nuclear weapons 
already at their target sites on station in the U.S., except that a friendly nation also 
inserted nuclear weapons massively Into the cities and key target areas of Russia. 
"Those friendly weapons are also still in place, waiting for the order for their 
detonation if necessary. This sort of thing in the "old days" of cold war 
intelligence was called dead man fuzing. It is still in place today, but its "range of 
uses and functions" has substantially increased. 


Being chess players and rational adversaries, the Russians can be countered by a 
balance of terror Including dead man fuzing — the old Mutual Assured 
Destruction (MAD) notion with the twist of using inserted nuclear weapons 
already on site in the targeted nation — because they will not just commit mass 
suicide for Mother Russia. So the United States survived in the 19705, courtesy of 
ıa friendly nation, and we were not suddenly destroyed by American city after city 
blowing up in a nuclear inferno. The MAD tactic worked because the adversaries 
were known and their location could be destroyed at will. 


However, with irrational foes such as those in the war on Islamic terrorism, 
‘mutual assured destruction is not an effective deterrent. There is no single nation 
or location in which to insert "dead man fuzing" against the terrorists or target 
with deliverable weapons of mass destruction. The present terrorists are not 
localized, but are dispersed worldwide and embedded in the civilian populaces of 
many nations, including our own. In that case, there is only assured destruction of 


the nation targeted by the terrorists, if and when the terrorists successfully place 
enough weapons of mass destruction into the targeted nation(s). In short, MAD 
simply turns into AD. The terrorists will soon achieve that capability, if they have 
not already reached it. 


In the case of assured destruction, the insertion phase — which can reach a very. 
high assurance level before the operations phase is initiated — becomes the key to. 
winning or losing, given that the terrorists have or obtain sufficient WMD assets 
to insert. 


The purpose of strategic asymmetric warfare is to kill or destroy the targeted 
populace. It is a fanatical ultimate expression of General George Patton's famous, 
blunt statement: 


"т want you to remember that no bastard ever won a war by dying for his 
country. He won it by making the other poor dumb bastard die for his 
county." (Isi). 


Modern Asymmetrical War: The Scorpion Duel 
We thus are back to the absolutely primitive warfare of two dueling scorpions: He 
who first succeeds at insertion, and then strikes his enemy hard and decisively in 
his vitals, is he who wins a priori. 


The procedure is to first ensure that one will hit the foe's vitals catastrophically, 
and sufficiently to destroy the entire foe himself. That is the Insertion Phase. Then 
the procedure is to unleash what has been assembled, thereby destroying the foe. 
‘That is the Operations Phase. 


Hence the success of the insertion phase — inserting the necessary WMD and 
operational teams into those vitals in advance — predetermines the success of the 
subsequent operations phase, where one strikes on order, unleashing the WMD 
and destroying the nation's vitals and therefore destroying the foe. 


For the targeted scorpion, there is no turning back or delay, once the insertion 
phase of the scorpion duel begins against him. Successful insertion of the required 
WMD and WMD teams — during a time our folks innocently think of as 
peacetime” — almost inevitably wins the war by destroying the penetrated 
adversary very shortly after the operations phase begins. In a nutshell, those two 
phases — insertion followed by operations — constitute the "offense" part of 
asymmetric war. And since peacetime is just the Insertion phase, asymmetric war 
js perpetual war, whether or not shooting is ongoing. 


"There has been little public "briefing" by our government on what the estimated 
success of the insertion phase against us has been and is now. Apparently much of 
the analysis is in disatray, filled with assumptions, and very short on actual 
definitive data. It also follows that most definitive data in this area would be 
highly classified, particularly to protect effective human intelligence (HUMINT) 


Now one can appreciate VP Cheney's morose statement. Since "peacetime" now 

just another name for “insertion phase", then "perpetual peace" is still 
yerpetual war" in the new vernacular. So we have entered a "perpetual war" we 
have not previously known or understood. There is no real peace in the sense we 
think of it. There never will be any peace again, until one opposing side of the 
dueling scorpions is utterly destroyed. 


‘The "defense" part for the terrorists is to hide or defend their own “vitals” — their 
actual bases, support organizations, supply routes, troops and forces and 
equipment, etc. In the present asymmetric war, there are no single terrorist bases 
for us to just "knock out” decisively. We cannot win this war by simply having 
ош troops riding out of "Fortress America", meeting and defending some hostile 
army on some distant battlefield, and then riding back into our protected fortress 
again. There no longer exists such a thing as a "protected Fortress America 


identifiable single army on a single foreign battlefield, the terrorist 
are hidden around the world, in many places, and in many ways. 
Many of them — often the most dangerous of them — are secretly hidden right 
here in the United States, inserted during the insertion phase which has been 
‘ongoing for at least 20 years. 


In the U.S., we cannot "hide" our vitals such as refineries, pipelines, railroads, 
bridges, electrical power plants and long transmission lines, harbors, water 
supplies, food supplies, etc. Instead, we can only try to protect them against their 
certain attack, and гу to limit the damage and destruction. The main target for the 
terrorists is nat just our military forces, but is primarily our civilian populace and 
especially our national economy — which is particularly vulnerable by the rather 
simple destruction of our centralized electrical power system and its primary 
support infrastructure. 


‘The real art of asymmetric war is to first draw most of the targeted opponent's 
military forces out of the protected fortress and get them scattered widely in 
distant locations and distant struggles. By augmenting the distant resistance, this 
forces the targeted nation’s military forces mostly to be deployed elsewhere, 
leaving the internal fortress itself much less protected, and thus making it highly 
vulnerable, 


Once the major decisive action is shifted to inside the protected fortress, there is 
an urgent necessity for (i) a strong Homeland Defense, (ii) well-organized and 
effective mass casualty treatment capabilities (which presently do not exist), and 
(lii strong border defenses, sealing of the borders, and interception of insertion 
attempts as they occur, ete. This also presently is not in place; our borders are full 
of holes and in many ways almost а joke. There is also the urgent need to go after 
the opposing scorpion's "vitals" wherever the pieces can be located and "fixed in 
place" and destroyed. 


Ironically, for the U.S. these urgent needs come at a time when our HUMINT 
resources have largely been abandoned or nullified, by the past fascination of our 


intelligence community for technical widgets such as satellite photography, etc. 
So our ability to ferret ош inserted cells and WMD has been sharply reduced by 
the intelligence community itself. 


Effective HUMINT takes years to get established with successful agens 
infiltrated into the terrorist cells and planning organizations. So not too much is 
going to be rapidly accomplished to resolve our HUMINT shortfalls. Much of 
what HUMINT is available is either from foreign sources or is due to the 
clandestine cooperation of much of the peaceful U.S. Muslim community, which 
sees this nation as its own country, and thus sees any threat to destroy the U.S. as 
a threat against the peaceful Muslim religion itself. To understand some of the 
factions and divisions of the Muslim world, the reader is referred to treatises by 
Williams (xcvi, xcii) 


But the scorpion duel is highly sensitive to being able to (i) find the opponents 
vitals (which now are the inserted assets and terrorist teams within one's own 
nation) and (ii) go after the scorpion’s vitals and destroy them in what are 
erroneously called "peacetime operations”. Ironically, one sets up winning or 
losing the asymmetric war, by one's actions in peacetime. Once in an asymmetric 
war, “peacetime” is the absence of significant avert active hostilities, but with the 
presence of fierce covert insertion and preparations for the follow-on operations 
phase and the "knockout" punches. 


Distant Military Actions: Necessary but Not Sufficient 
Hence one cannot think of winning major battles and the asymmetric war in a few 
months or even a few years, simply by fighting successfully on well-defined 
distant battlefields, Those distant conflicts and confrontations are necessary but 
not sufficient, a term mathematicians delight in using. It simply means one has to 
do it, to prevent losing, but by itself it is not sufficient to win the war on terrorism. 


Instead, one must also think of a continuing grity, gruesome war, lasting for 
decades, ongoing in one's own cities and population centers and installations. One 
rather gradually grinds dawn the terrorist opponents and rather gradually uncovers 
and destroys the various parts of their vitals, while protecting one's own vitals as 
‘much as possible, and while rooting out everything one can of the insertions made 
by the foe or further attempted by the foe. Here effective HUMINT is vitally 
important, and our shortage of it is a grave strategic vulnerability. Obviously our 
Intelligence agencies are also scrambling to try to get such HUMINT effectively 
going again 

fone destroys the terrorists assets and capabilities before they destroy him, one 
survives, but still must root and destroy the terrorists themselves. If one does not 
succeed in doing that, one dies because the terrorists will resurge and destroy him 
without mercy. This is the message the Al Qaida and other terrorists are 
symbolically sending, when they behead prisoners and hostages. It is absolutely a 
scorpion duel to the death. 


THE SAME APPROACH? 
By Don Smith 


їп this arrangement, the capacitor is charged by sparks and powerful displacement current is produced. The 
transformer with the ferromagnetic care is collecting this current. 
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COMMENT: This schematic diagram is very rough, and lacking in details. It will not perform correctly without 
back-electromagnetic force suppression of some kind (see below). 
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‘With the abrupt wake-up call of 9/11, we were suddenly confronted with the 
continuing and unrelenting nature of this asymmetric warfare. At least officialdom 
and our armed forces were confronted with it; there has been no truly adequate 
news briefing or educational series for the American public on such matters. 


"The military schools of the Army, Navy, and Air Force do Include education on. 
such asymmetric warfare, including highly classified courses at the top secret 
level. But certainly the U.S. public still does not understand the absolute necessity 
for Cheney's morose statement or ће full nature of the new reality of asymmetric 
war (xlviii). Indeed, much of our population is polarized, because of— for one 
thing — a substantial and naive belief that all problems could readily be solved by 
negotiation, if only Bush were so inclined. 


Indeed, as with every other strong and emotional subject, the subject of 
“asymmetry” in warfare is itself a societal polarization area, Typical “anti-views 
simply dawnplay the very notion of asymmetry as being "nothing new or special 
in warfare {lxviii}. As one reads such treatises, it becomes crystal clear that our 
own strategic planners and strategic theorists themselves are often confused, 
simply recasting asymmetric war into what has gone before. They are not 
factoring in such radical developments as the Yakuza's acquisition and use of 
scalar electromagnetic superweapons, or the dramatic change that occurs in the 
theory once full strategic U.S. destruction is a capability already in terrorist 
hands, with multiple knock-out blows already cocked and waiting. And they 
certainly are not factoring in the stunning implications of mind war, conversions, 
ас 


fone can disable an entire populace mentally, at a single stroke, one can use such 
"mind war" conversion switching to destroy any order in the society nearly 
instantly. 


With suitable preparation during the insertion phase, terrorists and foes with such 
capability can indeed achieve sudden massive "knockout" of a targeted populace, 
in ways presently not dreamed of by the open press. 


Asymmetric Warfare Simplified: An Overview 
Let us briefly discuss this "new" kind of "old" warfare in the most direct manner 
possible. The present war is a very different kind of warfare called asymmetric 
war. It consists of two phases: (1) the insertion phase, (conducted in what we 
erroneously call "peacetime"), during which the necessary WMD and teams to 
operate and unleash them are inserted in the targeted nation’s populace, 
population centers, and key target areas and made ready to go, and (2) the 
‘operations phase, in which the inserted forces and assets are unleashed, thereby 
destroying the targeted nation — in this case, the U.S. itself. The bulk of the target 
and intention is to kill U.S. civilians and destroy critical facilities right in the U.S. 
homeland — as many as possible, as efficiently as possible, and wherever and 
whenever possible, 


Secondary? to the important of population Kill during the operations phase is the 
destruction of the targeted nation's economy, catastrophically and decisively. If 
the foe succeds dramatically in accomplishing the insertion phase, the foe will 
almost automatically win the follow-on operations phase a priori, unless he is an 
ter fool 


Further, the development of secret weapons and superweapons is not confined just 
to their use in overt warfare. Depending on their nature, they can also be used in 
covert or asymmetric warfare, in great surprise and shock upon the targeted 
populace. 

Ош very real problem today is that the insertion phase has been going on for at 
least two decades, while we were literally "sleeping" as far as intercepting and 
degrading the insertion effort by any substantial degree at all. The blunt truth is 
that the terrorists! Insertion Phase has just about been successfully accomplished. 
already. We are in grave danger of being utterly destroyed, with high assurance, 
in the three-year Operations Phase whose first part has already begun. 


Compare the conduct of asymmetric warfare as analogous to orienting and setting 
up weapons and ammunition and target lists for a massive artillery barrage, and 
preparing to make a massive attack with that barrage. One first gets the artillery 
{guns shipped into the necessary assembly areas, assembled in place, with their 
ammunition and crews inserted and made ready, with their target lists completed 
and waiting. Then one gets the vast assembly of guns and crews properly 
registered on their specific targets and ready to go. Thats the "insertion" or 
"preparation" phase for a normal mass artillery bombardment. 


Then the assemblage of "weapons in place" simply fires the massive barrage on 
order, and that is the "operations" phase, exploding with suddenness and great 

iolence right on the enemy's vitals. An Important major characteristic of this 
"normal" warfare insertion phase is that И is the insertion of the delivery systems, 
to chosen "attack positions" outside the targeted area. 


In asymmetric war, instead of assembling all the external delivery systems 
(Cannon, rockets, missiles, bombers, ete.) it is as if most of the deadly ordnance is 
already delivered and is assembled right in its target areas, inside the targeted 
nation, along with the necessary teams to set them off right there in place. Long- 
range additional systems placed “outside” the targeted nations can also assist or 
lend support, particularly if the systems are still secret and unknown to the 
targeted nation. 


" However, if the economy can be catastophically destroyed along with total disordering of 
the society by sudden massive mind conversions, destroying all coherence, the entire 
population is reduced to hapless targets and already completly defeated. Such a hapless 
populace can hen be methodically destroyed. 


In short, in asymmetric warfare the "delivery" pan of the former operations phase 
is pre-accomplished, before hostilities even begin. So the insertion phase gets the 
artillery rounds placed right at the target during and avoids any 
further assembling of the external artillery pieces, rocket launchers, and other 
delivery systems necessary in the conventional war approach. 


"Thus successful insertion in asyminetric war overcomes one of the vagaries of 
standard war: the inaccuracies and mishaps caused by misdeliveries and/or losses 
of the delivery systems themselves prior to delivering the ordnance on the distant 
targets. In normal war, those misdeliveries and losses to the delivery systems 
directly subtract from the effects achieved on the target once the attack is initiated. 
Tn asymmetric war, the cost of misdeliveries and losses to the inserted WMD are 
paid for before the hostilities and before the attack (the operations phase) begins. 
So given a successful insertion, "delivery system losses" prior to attack до not 
subtract from the effectiveness of the attack results, once the attack is initiated. 
Indeed, successful insertion is a great force amplifier. 


Once the hostile terrorists possess weapons of mass destruction and have already. 
delivered them onsite to the actual targets, the "massive barrage" of the operations 
phase is certain to destroy the targeted foe, if the terrorist leaders have any 
competence at ай in their planning and preparations, The great advantage of the 
insertion phase is that it covertly prepares a great "barrage" where the 
"ordnance delivery to the exact target locations " has already been accomplished. 
and its lethal effectiveness against the actual targets has therefore been assured in 
advance. With proper stealth and intrigue, the insertion phase can be 
accomplished slowly and at will, and without any extraordinary resistance being 
offered by the "sleeping? targeted nation or population! After all, it is “peacetime” 
when such clandestine insertion operations are conducted. In the new concept, 
"peace" is simply the insertion phase of ће perpetual war. 


So asymmetric war bypasses much of the normal overt concern with long range 
delivery systems such as ICBMs, strategic bombers, aircraft carriers, nuclear 
submarines, ete. The usual glant armada of delivery systems is largely 
unnecessary, if the terrorists can successfully perform the covert insertion phase, 
instead, the terrorists’ major early activity is in ordnance procurement, not in 
building long range delivery systems, 


Obviously asymmetric war dramatically differs dramatically from normal 


symmetric war, and so there are definitely some new questions which must be 
asked and answered. 


A Few Questions to be Answered 


In an asymmetric war situation, some major appropriate questions forthe targeted 
mation are: Are all the terrorists identified as to parent organization, еіс? How 
certain is the targeted nation that there have been no substantial omissions from its 
foe identification and capabilities list? Аге there already effective compensatory 


plans in case there suddenly are uncovered additional terrorist organizations or 
parent organizations, and/or additional capabilities? 

What is the WMD and other clandestine weapon capability of the terrorists, their 
organizations, their supporting nations or groups, etc.? How certain is the targeted 
mation that there have been no substantial omissions from the weapons capability 
lists? Are there already effective compensatory plans in case there suddenly are 
uncovered addtional WMD or clandestine weapon capabilities of the terrorists or 
their parent organizations? 


In view of Secretary of Defense William Cohen's seminal 1997 statement, what 
specifically is the capability of the terrorists to cause those volcanic eruptions, 
weather engineering and climate control, and initiation of earthquakes? 
Particularly in view of anomalous quake swarms ongoing, and the disastrous 9.3 
undersea quake on Dec. 26, 2004 that initiated the catastrophic tsunamis in Asia? 
What specifically is the nature of these strange "electromagnetic" weapons 
confirmed by Defense Secretary Cohen? What specifically are the counters to 
them, and specifically how effective are these counters? Further, why is so large a 
percentage of the government still unknowledgeable of this critical portion of the 
terrorist threat and thus totally unprepared for it? Why has the American public 
пог been completely and adequately briefed on these confirmed terrorist 
developments? 


Even though known specific foreign areas with concentrations of the terrorist 
Organizations and/or their support groups are targeted for attack and 
neutralization, how much of the total terrorist capabilities have been reduced by. 
such measures? What if anything has been the impact on the inserted capabilities 
already inside the United States? 


Exactly what information is officially available (and to what degree of 
confidence) on the "missing" 5 Ukraine SS-19 Stiletto ICBMs, each missile with 
6 nuclear warheads and each warhead of several hundred kilotons yield? {Ixix} To. 
add spice to the controversy, three years after "all" the 55-195 were supposedly 
Turned in and accounted for, another 31 physically turned up in Ukrainian silos 
and warehouses! One also questions what happened to the additional 230 or so 
missing "extra" nuclear warheads from the Ukraine total? (vx, lxxi} What 
happened to the missing Russian suitcase nuclear weapons? {lxxii} What 
happened to the 20 suitcase nuclear weapons allegedly purchased by Bin Laden 
{lxxiii}, ete.? What if anything has been done about the already-inserted Russian 
nuclear weapons and Spetzna2 teams in our cities and population centers? What if 
any defense or countermeasures exist to prevent our destruction at some point, 
from these nuclear weapons alone? And again, why has not the American public 
been adequately briefed on such hostile capabilities and on the "nuclear knives. 
already at our throats"? 


How long has the insertion phase been ongoing? How effective or ineffective has 
interception and neutralization or intercept of the insertion attempts been? Again, 
‘why has the American public not been thoroughly briefed on these areas? Why 


hhas the Congress not been adequately briefed on them? What is Homeland 
Defense doing about them? 


What is the probable target listing believed to have been compiled by the 
terrorists, based on their actual weapon capabilities and the degree of insertion 
success actually accomplished? Considering Bin Laden's background in 
economics, and his past statements on the Importance of disrupting the economics, 
is not the near-absolute vulnerability of our centralized electrical power system 
‘our greatest strategic weakness, insofar as catastrophic collapse of the U.S. 
‘economy being introduced? If so, why has the scientific community and industrial 
‘community been allowed to push for hot fusion, hundreds of pebble bed reactor 
nuclear power plants, etc. when our entire centralized electrical power system will 
be destroyed long before any of those could come on line? Even if the nuclear 
power plants were built and on line, they too are "sitting ducks" and "fat targets" 
зо what is to prevent their easy instruction by the Yakuza scalar interferometers, 
both long range external systems and portable inserted systems? 


What are the various options for the assessed terrorist "preparation" at the 
particular stage of their insertion phase, or in the near future? Which of these 
options have the greatest probabilities of destroying or inflicting unacceptable 
damage on the targeted nation? Which of these options are also matched by 
known or detected insertions already accomplished or attempted? 


Since we know that certain of our enemies — e.g., the KGB/FSB — understand 
the importance of surprise weapons or superweapons, what is our very best 
assessment of the probability and capability for the terrorists possessing and 
inserting surprise weapons or superweapons for which the targeted nation has 
little defense capabilities? E.g. what about the surprise "electromagnetic" 
"weapons the U.S. Secretary of Defense confirmed, while most of the U.S. 
government officials — and even our own intelligence agencies, which still 
largely base their EM intelligence analyses on the totally inadequate electrical 
engineering model — are still unaware of them? Why has not our scientific 
community been made fully avare of them, and put to intensive work on them? 
‘And since it is perhaps our greatest vulnerability, why is an aged piece of 
inadequate EM modeling with known serious falsities still perpetuated by the U.S. 
scientific community, NAS, NSF, NAE, the DoE, etc.? Who's competently 
‘watching the "technical store" anyway — is anyone? Or is everyone just blithely 
accepting the self-serving scientific cartels’ pronouncement that "we are the 
greatest? 

With a three-year plan already in motion for our total destruction, and with a large 
key role played by the vulnerability of our electrical power system and its coming 
destruction, why are not our Department of Energy, National Academy of 
sciences, National Science Foundation, ete. already under strong Presidential 
orders to reprioritize their energy research at the greatest speed possible? Why has 
not the U.S. scientific community already corrected the terribly flawed CEM/EM. 
mess that is taught in our universities and used by our power engineers? Why are 


they not conducting a massive Manbattan-type project for energy from the 
vacuum systems to totally replace the present centralized power system? Then is 

no other possible solution, once one recognizes that the centralized electrical 

power system itself is going in be destroyed with very high assurance, within 
about two years from now. So why are all our scientific efforts actually siphoning 
fff research funds for puerile things which will take decades and will not do the 
job even then, while enriching and perpetuating the "scientific entourages" driving 
this sad situation? Since a major part of the problem is the great leap forward of 
the Russian science of energetics — now 50 years old — and its development of 
superweapons, then why are our scientists still largely preoccupied with standard 
electrical engineering and classical electrodynamics — models so hideously 
flawed and made so antiquated by the progeess of physics that they should have 
been dramatically changed at least three quarters of a century ago? 


Why is there no really substantive understanding or definitive work ongoing to 
lapidly develop means of collecting and using the unlimited free EM energy 
pouring from every charge and dipole in the universe, including in every EM 
circuit and self-restricted electrical power system? 


Many other similar questions can be and should be raised, but the foregoing 
questions demonstrate the direction and intent of what should be queried. 


‘The Ease with which Terrorists Could Obtain WMDs 
In facing an asymmetric war launched against us, the availablity of clandestine 
WMD to the terrorists, so that the weapons can be inserted, becomes a primary 
consideration — along with an extraordinary need to understand the new 
superweapons and rapidly develop counters and defenses. 


‘An internet search for two search terms: Voz Island in the Aral Sea {Ixxiv} and 
anthrax, will quickly demonstrate the ready availability of WMD to any 
‘competent and supported terrorist organization. The Russian biological weapons 
research and production facilities there were the world's best, appreciably ahead 
of similar facilities in the West. Hundreds of tons of very high quality biological 
‘warfare agents were just dumped on Voz Island from those Russian facilities 
‘Quoting Marshall, Malakoff, and Holden (Ixxiv) 

“The United States and Uzbekistan are close to finalizing plans for a $6 million 

cleanup of a former Soviet bioweapons facility. The effort is aimed at 

preventing terrorists from harvesting live anthrax spores from a secret dumping 

ground. 

For nearly 60 years starting in the 1930s, the Soviets released anthrax, plague, 

and other weaponized pathogens on Vozrozhdeniye (Resurection) Island in the 

Middle of the Aral Sea. In 1588, at the end of the Cold War, weaponcers buried 

tons of а particularly potent strain of powdered anthrax at ihe site, mixing the 

bacteria with bleach in steel drums to Kill 1. But several years ago testers found 

thar some of the anthrax is still alive, and water diversions from the shrinking 

Aral Sea have since opened a land bridge to the once isolated island. Fearing 


that terrorists might try to harvest ready-made bioweapons from the site, US, 
Officials agreed in October to pay for destroying the anthrax and a nearby 
testing іу. 
Actually, for quite some time, any funded terrorist organization that wished a 
Copious supply of the finest anthrax ever made, and wished a strain already 
resistant to many of our treatments, could just go to Voz Island, pay the natives a 
litle sum, and dig up the dirt in the appropriate part of the dump site, sack it up, 
and сапу it away. Or pay the natives a bit more, and they would dig it up and sack 
it for the buyer. Wash out the dirt, and one would have all one wanted of the 
highest grade anthrax spores ever made. It's safe to assume that those terrorist 
‘organizations who wanted a copious supply of high grade anthrax already 
obtained it with relative ease. 


Bin Laden also obtained anthrax and other BW agents from other sources {lxxv}, 
as well as at least а few nuclear weapons, 


Other BW agents and nuclear materials were available on Voz Island also, in the 
same way. And much of that WMD procurement will already have been covertly 
Inserted into the U.S. E.g., where do our agencies think that the extraordinarily 
high grade anthrax mailed in some letters after 9/11 could have come from? Most 
probably, it came right from Voz Islan, 


The mailing of high grade anthrax in letters sent to a few important U.S. targets 
after 9/11 was not an attack at all, nor was it so intended. The mailings were 
undoubtedly а small test attack to ascertain the amount of disruption and 
economic damage that could in theory be obtained by mass mailings 
simultaneously, through the mail in many locations, to thousands of targets. The 
results obtained by these little sample mailing tests showed that mass mailings of 
anthrax powder, in letters sent to selected high level targets, would create chaos, 
extensive delay, and substantial economic disruption. Неге again one sees the 
coordinated planning toward our economic disruption, damage, and collapse, 


A Simple but Lethal Strategic Strike with Horrific Casualties 


As is known, anthrax is highly lethal when ingested or breathed into the lungs. So 
а simple spray attack on a large metropolitan area, by a small 2-seat Cessna 
aircraft with two men aboard — one flying and one spraying out the side — could 
account for from one to three million casualties (xxvi), almost all of whom will 
die. Quoting Betz (lxvi): 


"A 1993 study by the Office of Technology Assessment concluded that a single 
airplane delivering 100 kilograms of anthrax spores — a dormant phase of a 
bacillus that multiplies rapidly in the body, producing toxins and rapid 
hemorrhaging — by aerosol on a clear, calm night over the Washington, D.C., 
area could kill between one million and three million people, 300 times as 
‘many fatalities as if the plane had delivered sarin gas in amounts ten times 


rg 


Needless to say, the emergency treatment capabilities of the entire struck area 
‘would be completely overwhelmed. In such a cas, triage becomes the oficial 
policy. Unless the treatment were started immediately for a civilian who inhaled 
the anthrax, it would be largely ineffective anyway. Once the symptoms appeat, 
conventional treatment is largely hopeless. 


Triage is the classification (medical screening and sorting) of patients to 
determine the need and priority for treatment and transportation {Ixxviii}. Triage 
‘generally separates patients into four categories, according to the priority for 
treatment that will be followed: 


High Priority (Red): Patients who need immediate treatment and immediate 
transport in order to survive. (But refer also to category 4 below). Those who need 
immediate treatment but cannot be expected to survive even if treated go into 
category 4 (Black), not Red, 


Intermediate Priority (Yellow): Patients who will most likely survive but require 
treatment, 


Low Priority (Green): Patients who require little or no treatment or whose 
treatment and transportation can be delayed. 


Lowest Priority (Black): Patients who cannot be expected to survive even with 
treatment, those who cannot be expected to survive in a mass casualty situation, 
and those whose vital signs are absent, 


In a mass casualty situation with very scarce supplies and nowhere near sufficient 
mass treatment capabilities, triage becomes necessary and officially applies. That 
means casualties classified in the Black (lowest priority) category — such as 
patients already showing the anthrax symptoms, and therefore almost certain to 
die with or without treatment — will just be set aside, made as comfortable as 
possible, and allowed to die. There is very little to be gained by treating them with 
conventional treatment, Even if given every treatment available, almost all of the 
patients in this category would die anyway. With triage sorting, the very scarce 
and precious antibiotics and treatments will be reserved for those who have a 
better chance of surviving И treated. 


"This is one of the harsh decisions, of the type formerly reserved for military forces 
їп the field under desperate circumstances, which will have to be made for our 
civilian populace and wounded as well. 


The True Cause of Gulf War Disease 
By use of scalar interferometry (as is possessed by the Yakuza) or quantum. 
potential weapons (which the Yakuza does not have, but the KGB/FSB does), in 
advance of the attack it is possible to trick the immune system of each person in 
the targeted populace area so that it erroneously "detects" invasion by, say, two 
dozen different pathogens at once. This is done by simply placing the EM 
"shadow disease engines" or "shadow precursor engines" (in the virtual level just 


beneath quantum level) for those specific pathogenic conditions in weak EM 
radiation or in quantum potentials focused into the bodies in the area targeted. 


‘The immune system reacts to what it detects, not necessarily to what is actually 
occurring. Given this deliberate stimulation and the resulting alarming false 
detection, the deceived immune system desperately spreads its finite assets across 
those "detected" two dozen invading "shadow" pathogens. And it does detect the 
interaction of faint precursor engines for the specific two dozen diseases, 
deliberately radiated into the body and thus interacting with charges in its cellular 
mass. Such a "spread" immune system is then just about totally vulnerable to any 
real attack by any normal opportunistic real pathogen in the area — either 
natural or terrorist-induced — because the immune system cannot marshal any 
additional resources. In a bizarre way, this is a new form of asymmetric 
biological. warfare, designed to pre-disable the immune systems of the targeted 
populace, dramatically increasing the effectiveness of the real BW pathogen being 
introduced (by anyone, including other terrorists). 


In the absence of deliberate BW pathogen attack, the result of spreading the 
Immune systems in a targeted area is an extraordinarily heightened vulnerability 
of the radiated populace to ordinary opportunistic infectious pathogens in the 
populace's environment, to which the humans in that populace are then physically 
exposed. 


There are always such opportunistic pathogens in one's environment, but usually 
the immune system can handle most of them with a shrug. But the deceived living 
body with a spread immune system will be quickly and easly attacked by multiple 
environmental pathogens, unable to effectively resist, and without the organism's 
usual immune system's protective resistance {Ixxix}. That living body with its 
spread immune system will shortly develop a whole “cocktail” mix of 
‘opportunistic diseases. If the immune spreading intensity is lowered a bit, then 
only a percentage of the persons with the effect will develop the "cocktail mix of 
diseases" syndrome. If the immune spreading is lowered even further, then only 
those persons already having additional "immune system lowering” will be 
affected. 


This "spreading of the immune system" is what was deliberately done to generate 
ıhe "Gulf War Disease" in some of our soldiers in the first Gulf War. The immune 
systems of our soldiers in certain areas — already weakened a bit by multiple 
vaccinations — were spread by hostile forces, as a test to see if our scientists and 
analysts recognized what was being done. The immune spreading signals were 
deliberately lowered to the point that none of the French troops — who had 
refused to take the mix of vaccinations we administered our own forces, and 
which do reduce the ability of the immune system for some weeks — developed 
the "cocktail mix" diseases and syndrome, while some of the U.S., Canadian, and 
British forces who did have lowered immune systems as a result of their 
vaccinations did develop the "cocktail mix of diseases" called the Gulf War 


‘Syndrome. The natives in the area had not had their immune systems lowered by 
vaccinations, and so no change occured in that populace. 

Ош scientists did not understand it at all. They did not understand it then, they do 
not understand it to this day, and they will not understand it tomorrow unless 
forcibly ordered to meticulously consider and experimentally investigate what 
happens when immune systems are indeed spread in the fashion being advanced, 
and when specific tailoring to select the targeted populace subset is also used, 


Combining immune system pre-spreading with subsequent real BW attack will 
increase the yield of the attack itself by a factor of at least three. At the same time, 
other opportunistic infections will also interact very strongly, with litle resistance, 
so that à “cocktail” mix of diseases will ravage the population whose immune 
systems have been spread. 


We point out but do not further discuss the dramatic effect on those treated Triage 
casualties, if those casualties have pre-spread immune systems. The effectiveness 
of the treatment will be severely lowered, so that a much greater percentage of 
those treated will also die. 


Our scientists still have not comprehended the higher group symmetry 
electromagnetic mechanisms by which health and disease changes in personnel in 
the US. Embassy in Moscow were induced during several decades of microwave 
radiation by the Soviet Union. They do not intend to further try to understand it, 
and they have simply buried it. It does not matter that three U.S. Ambassadors 
eventually died as a result, or that hundreds of persons were made sick or 
developed real diseases. Also, our scientists do not know how to properly 
investigate and explain the directly related Kaznacheyev experiments {lxxx}, nor 
до they intend to. As a consequence, they have already guaranteed that BW attack 
on the U.S. populace under the conditions stated above will be spectacularly 
successful, while U.S. treatment of the mass casualties will spectacularly fail. 

This appalling situation further buttresses our previous comment that, not only 


will our scientific community fiddle while Rome prepares to burn, but it is also 
assuring that it burns completely. 


Terrorism by Electromagnetic Biological Warfare 
Not comprehending "immune system spreading" or how it is induced, our medical 
scientists certainly have no knowledge of the electromagnetic use of specific 
precursor engines for a specific disease — such as anthrax — to directly induce 
the disease in targeted bodies in an entire great area. Instead of the passive 
measure of immune system spreading, the same EM weapons can directly 
transport and induce the precursor engines for developing the anthrax conditions 
in the bodies in a large targeted populace — such as the greater Washington D.C. 
metropolitan area, which was the area considered in the referenced Government 
study involving a spray anthrax attack (lxxi). 


SECRET 1.1 
Back-EMF suppression in a resonating Tesla coil 
Version 1 


‘The primary and secondary coils, and the ground connection in this Tesla coil are arranged in special manner: 
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For example, the exact structural pattern of the necessary disease induction 
engines for anthrax can be directly "recorded" from the EM emissions of sickened 
human cells or humans with anthrax. Such ordinary EM carrier emissions do 
Contain those specific anthrax EM disease engines as infolded Whittaker patterns 
xod, xxii} — particularly in the infrared and ultraviolet spectrum, and particularly 
when both spectral ranges are considered simultaneously (Le, when a full 
harmonic interval of radiation is considered, and especially when that harmonic 
brackets the visible spectrum and the targeted organism is in the dark to remove 
possible interference from the intervening visible light spectrum). Our scientific 
leaders have little or no understanding of the Kaznacheyev experiments, and most 
of them simply are not interested in understanding them, since it would require 
thinking in terms of a higher group symmetry electrodynamics, not the common 
‘ld seriously flawed electrical engineering. 


Hence they do not even conceive of the result of electromagnetically enhancing a 
sirike by a BW agent such as anthrax, or of electromagnetic biological warfare, 
where the disease itself is induced in the body by the exact disease engine that 
pathogens carry, but mostly without the intervening physical carrier. This "direct. 
Induction of the specific disease condition” via tailored induction of the 
appropriate specific EM disease engines in the bodies of the targeted populace, is 
another gargantuan force amplifier that can be either used alone or in conjunction 
with the previous force amplifier of spread immune systems. The U.S. has no 
defense against it, nor do our medical science leaders and establishments intend to 
develop such defenses. Terms such as "immune system spreading, 
engineering,” "precursor disease engine," and “electromagnetic biological 
warfare" are not even in their lexicon. 


Аз a force amplifier, the combination of the two force amplifiers — immune 
system spreading and EM BW induction of a single disease simultaneously — 
can increase the overall casualties from an anthrax attack by from 5 to 10 times 
what would be obtained by the basic anthrax spray attack of physical anthrax 
spores alone, An influenza epidemic, e.g. can be made horrific beyond all present 
expectations, as can a smallpox outbreak, etc. 


Further, the present physics of the vacuum already prescribes the basis for 


precursor engines and their use, including their use in induction or augmentation 
of disease, or in elimination of disease. Quoting Aitchison {bexi} 


"Vacuum polarization, in general, alters the effective force law. Forces, in 
quantum feld theory, are understood as being due to the exchange of virtual 
фида. In the case of QCD and QED... à cuca new eia th the fare 

ld quanta themselves сату the charge of the force-field, Le. it is as if the 
photon of electromagnetism caried electromagnetic charge." 


Notice, however, that even Aitchison failed to recognize there were no force fields 
in space, but only the precursors, and that precursor engineering is involved. 
Every chemical and biochemical reaction emits characteristic EM radiation — 
based on the making and breaking of electron bonds etc. as modeled by ordinary 


chemistry. Even these radiations could be recorded and played buck, inducing 
disease, without even going into the more complicated explanation oi precursor 
states and virtual disease engines. 


‘The upper limit of the force amplification (more simply, the gain) achievable by 
precursor attack combinations is of course the limit entailed by the size of the 
targeted population. Medical and emergency personnel in biohazard protection 
suits and "deeply protected facilities" are just as vulnerable to this mode of attack 
as the unprotected populace. So devastation of the treatment teams and facilities 
also results. Further, even decontamination spraying to kill the anthrax spores 
‘would not mitigate the damage already done by EM BW. 


‘The combination of force amplifiers, coupled with an anthrax spray attack even 
much weaker than that in the Congressional study, can effectively infect and 
sicken almost the entire population, with nearly everyone becoming casualties and 
dying. EM BW thus becomes a strategic force amplifier of strategic "total knock- 
‘out ” strike implications. 


In a mass casualty situation, the presence of these force amplifiers will also move 
the vast percentage of the stricken casualties to triage category Four (Black). 
‘Casualties in the Black category will receive no treatment, but will just be allowed 
чо die — even if some vestiges of the treatment teams and facilities survive. The 
use of the force amplifiers means that a much greater percentage will be classified 
Black and be allowed to die without treatment under normal trage rules 


But our own National Institutes of Health (NIH) and medical science community 
— and our own intelligence community in that area — are simply not interested in 
such bioenergetics weapons already developed and tested. Nor have they 
apparently done even elementary homework in the area of higher group symmetry 
electrodynamics. Most do not even recognize the term! Nor have they funded any 
specific higher group symmetry electrodynamics research in the area, outside the 
terribly crippled U(1) electromagnetics and electrical engineering, even though the 
disease force amplifier capabilities of higher group symmetry electrodynamics 
have already been repeatedly demonstrated, first by the KGB against the U.S. 
Embassy in Moscow in the former Soviet Union and then by the KGB/FSB in 
Russia against our troops in the first Gulf War. 


The FSB/KGB already knows and plans such force amplifying measures, which 
will likely be unleashed upon us to dramatically augment any milder conventional 
BW attacks. The nature and magnitude of the asymmetric war to be unleashed 
against us is dramatically different from what our society knows, expects, and 
plans for. 


Sadly, most of our present scientific medical research is a vast wasteland as far as 
any study of (1) scalar interferometry use in disease induction or force 
amplification, (2) the mechanism used in the decades long EM induction of health 
‘changes and diseases by the long so-called "microwave radiation” of the former 
U.S. Embassy in Moscow, (3) the spreading of immune systems of a targeted 


population, and (4) electromagnetic induction of specific disease in a targeted 
populace via the induction of the specific precursor engine for that specific 
disease. Further, our medical scientists’ knowledge of higher group symmetry 
electrodynamics appears to be nil. Worse, the organized medical science 
‘community appears to have no concern at all over its own total lack of knowledge 
in such higher forms of electrodynamics, Possibly, a part of this nonchalance may 
be due to — or influenced by — the important financial exchanges that have long 
‘occurred in the past between some МІН scientists and outside industrial cartels 
intent on keeping medical science within the bounds presently imposed, 


Ви as a step in the right direction, NIH has imposed stricter rules on its scientists 
with respect to their consulting to, or employment by, outside drug companies 
which in turn are receiving payments from NIH funding (хх). The agency has 
even proposed banning all its scientists from doing any consulting work with drug 
companies for a year {lxxxili}, while the agency's investigations continue 
Recently a real clampdown has been ordered, effectively closing this questionable 
avenue. Let us fervently hope that this cleanup continues, so that NIH really does 
again function as an independent government agency dedicated to the benefit of 
the American public, not just for the benefit of the big drug companies, At this 
point, every litle bit helps! 


Unethical Release of U.S-Made BW Mycoplasma 
Sometimes, there also appears to have been collusion between the NIH and rather 
illegal (and unethical) testing on human citizens without their consent, As an 
example, our NIH leaders are still doing absolutely nothing at all about the 
modified mycoplasma BW agent {lxxxiv) that our own BW researchers developed 
їп the 1950s to burrow inside red cells, feed off their hemoglobin shells, and 
dramatically decrease the oxygen transport capability of the red cells in the blood. 
This modified BW mycoplasma agent was developed, and then it was thinned by 
about 2,000 times and sprayed into the populace and into the environment by 
combined U.S./Canadian teams in the 1950s in Canada. It was also sprayed by 
U.S. agencies in Florida, 


‘These sprayings caused the deliberately-manufactured BW agent to enter the 
mosquito population and thence into the human population of North America 
Indeed, in the cooperative joint U.S./Canada program, the modified mycoplasma 
agent was deliberately implanted in mosquitoes by the government researchers, 
and those mosquitoes were then released, to ascertain the "spread effectiveness” 
of the mosquitoes as disease vectors. That's rather like firing some machinegun 
bursts at random into a very large crowd, to determine the average pattern of 
"his" and "kills". 


The author personally contracted that specific biological warfare disease — 
courtesy of our own BW scientists and the inane officials directing the tests, who 
carelessly assumed that dilution rendered the mess safe — while in the U.S. 
Army, residing in Quebec, with duty station at the Canadian Armament Research 


& Development Establishment (CARDE) at Valcartier, Canada in 1966-68. 1 
survived three serious hospitalizations in Canada only by the final Herculean 
efforts of the French doctors in Quebec, who opened both the chest cavity and the 
abdominal cavity and moved the internal organs around for about 3 hours, 
aerating the tissues thoroughly and unknowingly killing the exposed surface 
mycoplasma. After that oxygenation of the tissues, the mycoplasma already 
burrowed inside the red blood cells survived and then went dormant, slowly 
Increasing over the next three decades. I survived, but with a time bomb ticking 
away inside my body. 


Left with slowly increasing chronic fatigue syndrome over the next 33-year 
period, 1 even managed to serve a tour in Vietnam and still no one knew what was 
wrong. No medical tests or examinations showed what it was. I retired from active 
military service at the end of 1975, and was employed in the aerospace industry in 
Huntsville, Alabama, 


Then in spring 2001, resurgence of the mycoplasma generated runaway heart 
fibrillation and a heart attack, When the terroris attack of 9/11 struck a stunned 
America later that year, 1 was still struggling to stay alive from the heart attack, 
with runaway heart fibrillation, and significant hypoxia from my own prior 
encounter with a "terrorist BW attack”, where the terrorists were our own fellows! 


As fate would have it, а colleague with the equivalent of a Ph.D. in biochemistry. 
who checks on me about once а year then called; he has been in many "deep 
black” programs, most of which do not officially exist. He knew of the 
mycoplasma BW agent development program and the mycoplasma spraying in 
Florida and Canada. He immediately recognized that the strange malady 
contracted in Canada in 1968 was actually that BW mycoplasma. 


He also told me where to get definitive information on the web and from Senate 
hearings, and voila! The puzzle was solved. Finally in Dec. 2001 a Specific lab 
test was obtained and the chronic BW mycoplasma infection confirmed - after 
33 years of puzzlement, doubt, and slowly increasing physical debilitation. The 
resulting treatment was а year (2002) on antibiotics, which did annihilate the 
‘mycoplasma that were hiding in the red blood cells. But it did not and cannot undo 
the damage already done throughout my body during those 33 years. As my 
doctor stated, "You name it, its damaged. ^ 


‘After such a long-term case, one has permanent chronic fatigue, cannot walk very 
far or stand very long at all, and one takes blood thinner for the rest of ones life to 
чу to prevent strokes and blood clots. One also takes medication to try to control 
the heart fibrillation and stay alive. The eventual expectation is to go on a 
pacemaker, then eventually have another unexpected heart attack or stroke, 
Finishing the process. Гуе also now developed pulmonary fibrosis. 


‘The problem is that, if one takes all the medication necessary to control the heart 
fibrillation, it also reduces the volume of blood pumping, which places one back 
in hypoxia, leading to strokes and/or heart attacks. If one does not take the 


ibrillation control medication, one reverts back into hypoxia from the fibrillation, 
which leads to strokes and/or heart attacks. With the usual treatment by well- 
meaning heart doctors, one is damned if one does and damned if one doesn 't 
They do not and will not prescribe remedial oxygen, since they do not consider 
any possible involvement of mycoplasma in heart problems and attacks. Attempts 
то get the NIH to notify the heart clinics and doctors of his terrible problem have 
fallen on deaf ears — probably because of the МІНУ original involvement in 
producing the modified mycoplasma and unleashing it upon an unsuspecting and 
trusting North American populace. Hence the NIH does not wish to admit that 
such programs ever even took place with its participation. 


‘The only way out of the dilemma is to take the medicine to defeat the fibrillation, 
and also take extra oxygen to prevent the resulting hypoxia, So I take remedial 
‘oxygen and pay for it on my awn volition, since the heart doctors know nothing of 
the modified BW mycoplasma and they do not wish to hear of it. Nor does one's 
insurance company, Medicare, the Veteran's Administration, etc. Nor does the 
МИ. All those fine agencies simply wish that the disabled veteran with such BW- 
modified mycoplasma would just die and get out of the way. 


ву taking one's own remedial oxygen, one remains just barely above the hypoxia 
zone, atleast until something else unexpected occurs to make things worse. That 
way, one remains alive а while longer, perhaps even for a few years. Even so, one 
has acquired a delayed death sentence just waiting to happen at any moment, And 
‘one remains with severe chronic fatigue, weakness, etc. 


Perhaps then it is understandable that the present author has a very personal 
interest in that particular В W mycoplasma disease and that set of incidents, and in 
the continuing gross failure of the МІН to acquaint heart doctors in the U.S. of that 
nefarious program and what happened. Today there is a direct involvement of this 
BW-modified mycoplasma in a significant fraction of patents with heart disease, 
chronic fatigue syndrome, etc. Many of the citizens of the U.S. and Canada 
already have that BW organism infecting their bodies, like a ticking time bomb 
waiting to erupt perhaps many years later. To this day, very few hospitals and 
medical clinics are capable of doing the test that can detect the very specific type 
of BW-modified mycoplasma. 


Apparently the NIH considers any contact on this problem — or a similar BW 
problem — a hot potato to be handled by its "policy" section (Le., "spin control" 
section). Bluntly, the attitude seems more concemed with political control than 
with saving the lives of countless American citizens who unknowingly continue to 
be afflicted with that BW-modified mycoplasma, continue to die of its 
complications, or are disabled and their lives shortened because of it. NIH 
political orientation seems to be one of the major shortcomings of the U.S. in its 
required defenses against the biological warfare aspects of the "new " asymmetric 
war. It also appears that the NIH directly participated and cooperated with the 
U.S. BW organizations that developed and unleashed the BW mycoplasma in the 
first place. If so, the misdirected attention of the NIH to cover up will probably 


continue, and that will help guarantee much of the success and increased mass 
casualties resulting from professional terrorist BW strikes against the U.S. 
populace in the near future 

Ironically, that nefarious modified mycoplasma is a strange kind of BW "force. 
amplifier" that the Soviet BW weapons labs initially developed to "soften us шр”. 
Eerily, they themselves did not have to introduce it into the North American 
populace. Instead, we ourselves developed it and — in what has to he one of the 
most stupid and asinine BW actions of all time — we deliberately unleashed it 
into our own environment and against our own North American populace In 
‘comic relief, one is tempted to remark that "With friends like that, who the hell 
needs enemies!" 


No Effective Treatment for Mass Casualties 
Sadly, in this present asymmetric warfare problem, we are forced to conclude that 
the NIH and the Centers for Disease Control will not do the research necessary 10 
develop adequate response therapies and means for quick, effective treatment of. 
mass BW warfare casualties. Seemingly they continue to prefer Category 4 triage 
— just letting most of the patients die — to developing unorthodox but real mass 
treatment capabilities. None of the associated agencies appears likely to develop 
anything innovative in this area, and particularly not a portable higher group. 
symmetry electromagnetic treatment unit {bxv} that could effectively treat those 
millions of Category 4 Triage casualties that will result and die in our cities in the 
near future. 


As we mentioned, there is a precursor EM engine for every disease and every 
debilitated condition of the living body. That means there is also a precursor EM. 
anti-engine that can be formed, amplified, and introduced into the diseased patient 
—and that will very quickly reverse the disease condition in situ and cure the 
disease, Because the antiengine is electromagnetic and can therefore be 
amplified, the treatment period can be reduced to circa five minutes of nun- 
ionizing radiation by the amplified specific disease anti-engines. In such 
treatment, the body's own potentials and fields thus have the anti-engines kindled 
inside them, and after the treatment is removed, the body's own "activated" fields 
and potentials — at every level — now continue diminishing and destroying the 
disease engine, and reversing the patient's condition back to normal. 


Further, anti-engine patterns for a variety of expected and known BW agents can 
be developed at rated into such treatment machines, and the machine can 
then just be " to the appropriate anti-engine-generating radiation 
spectrum required to treat the patient's BW condition (destroy the patients 
specific disease anti-engine and reverse the patient's condition back to normal). 
‘The radiations from the machine are after all precursor radiations, whether or not 
the scientists using the machines know it, 


Аз а further example of U.S. medical orientation, in 1998 the author, with a 
colleague, tried very hard to persuade the NIH, DoD, USAF, and other federal 


agencies to develop a portable unit for such EM mass casually treatment in a crash 
US. government program, to save millions of lives in the coming asymmetric 
warfare debacle (booxvi]. The EM mechanism proposed would have generated an 
amplified anti-engine for a specific BW-induced disease. "Pumping" the diseased 
body with opposing longitudinal EM waves will form amplified anti-engines to a 
specific disease engine in the stricken body. By then radiating the body with the 
amplified anti-engine, or simply pumping the body to produce the amplified anti- 
engine, it overrides the actual disease engine, eroding away the disease engine and 
the disease along with it, and reversing the physical condition back to normal. Or, 
in biological terms, this is the secret of dedifferentiation of a diseased or 
disordered cell or cellular body back to normal cells and normal health. It is quick, 
it was thoroughly proven in France in the 1960s and 1970s, it was evidenced in 
Becker's work, and it was documented in the hard French medical science 
literature. Once developed, this would be a mass casualty treatment therapy far 
superior to anything presently existing, which could save millions of lives in the 
debacle now roaring down upon us. 


The NIH, DoD, USAF, CDC, and other federal agencies had not the slightest 
notion of what we were talking about, and we never got ош of the "policy" section 
at NIH, even with the assistance of Congressman Bud Cramer. Not a single 
scientist in any of those government agencies cared a whit, or even called to 
discuss the proposal and its novel physical mechanism. Apparently none checked 
the hard scientific references we cited from the French medical science literature 
where the basic mechanism had been proven. 


None of those agencies had the foggiest notion that the decades-long microwave 
radiation of the U.S. Embassy in Moscow already demonstrated the use of higher 
group symmetry electrodynamic "disease engine" signals to directly generate 
health changes and diseases at will. They had no concept of the use of appropriate 

and "disease anti-engines" to reverse and cure illnesses, 
or that an extended EM can be developed to either induce or cure specific diseases 
10 order as one desires. 


They certainly do not comprehend the higher group symmetry operation of the 
human cellular regenerative system — which is responsible for the body's healing 
— and have not gone much further than Becker's brilliant seminal studies of that 
system {Ixxxvii}. Unfortunately, Becker's work was limited by his use of U(1) 
electrodynamics, Otherwise, Becker would have had the "ant-engine" EM 
healing process then and there. Even so, he almost deciphered the control 
‘operation of the cellular regenerative system {Ixxxvill). His EM healing method 
for otherwise intractable bone fractures survived and is still utilized in some 
hospitals from time to time {Ixxxix}. It is simple to understand: an electrostatic 
scalar potential (common voltage) decomposes into a set of bidirectional EM 
longitudinal precursor bidirectional wave pairs — in other words, a perfect set of 
pump waves" for creating specific amplified and-engines for the specific disease 
ог disorder. So Becker's silly litle DC voltage across a horrible bone fracture 
actually contained and initiated a most important and specific mechanism for 


producing specific anti-engines and specific dedifferentiation of the diseased cells 
back to earlier normal condition. 


1n show what simple potential (voltage) across an otherwise intractable fracture 
сап do, using its component longitudinal EM pump waves, Becker showed that it 
dramatically affects many of the red cells that arrive in the fracture area, 
reconverting those affected red cells to а suitable "precursor" cell (more primitive, 
earlier cell). The "pumped" red cell shucks its hemoglobin and grows a nucleus - 
this is dedifferentiation, and it is generated by the appositive longitudinal 
‘Whittaker precursor wave sets — that constitute the voltage — acting as "pump 
waves" in the nonlinear optical sense. The pumped bone fracture site has thus 
become a pumped phase conjugate mirror site, with the input or "signal wave" 
being the specific physical disorders "engine" already in the stricken body. The 
amplified phase conjugate output is the amplified specific "anti-engine" for that 
specific disease or disorder condition. 


їп accord with nonlinear optical pumping theory, the energy of the pumping 
‘waves then establishes an amplified "phase conjugate replica" signal set. This 
amplified signal (anti-engine) will then quickly reverse the entire physical red 
blood cell back along its past travel through time in its past short life (red cells 
only live about three months). Hence the red cell dedifferentiates back to an 
earlier stage. The "delta" condition in the fracture site involves bone cells. So the 
тей cell is tedifferentated by the pumping to move forward to the type of cell that 
‘makes cartilage. Then it further redifferentiates yet again to the type of cell that 
‘makes bone, and that cellular material is deposited in the fracture site, healing it. 


1а simple language, that is precisely how Beckers bone-healing EM treatment 
works. The process and its proven experimental success already demonstrates the 
beginning of the required capability to treat and reverse diseases and physical 
injury conditions by a peculiar variation of nonlinear optical pumping, using the 
"disease or disorder engine" as the input signal, producing an amplified "anti 
engine". This anti-engine forcibly interacts upon any and all aspects of the cells 
and the physical body to reverse the situation and restore the body to health. 


But the NIH was not interested, even though the elements of this process had also. 
been resoundingly proven by the Priore group in France, in rigorous work funded 
by the French government, 


Eventually the NIH just shipped the entire package aver to the DoD (to whom we 
had already sent the package anyway) because the package mentioned the Gulf. 
War Syndrome and "that was the purview of the DoD". In short, the NIH wasn't 
interested in what Gulf War Syndrome really was, or in curing it either. So unless 
it involves drugs or some form of ionizing radiation treatment or some such, our 
‘own МИ was not and is not interested in a proven, demonstrated cure for cancer 
and other dread diseases, accomplished in France in the 1960s and early 70s, with 
astounding experimental results of thousands of lab animal experiments already 
rigorously reported in the French medical science literature but resoundingly 
suppressed today. 


"The same US. agencies lack any understanding of the mechanism that induced the 
"Gulf War Disease" and the causes of diseases and health changes at the US. 
Embassy in Moscow. 


The entire U.S. medical science community is still using an archaic seriously 
flawed classical electromagnetics of the material luminiferous ether, rather than 
ihe more modern higher group symmetry electromagnetics of mass-free 
spacetime. Consequently it is far more concerned with the immune system's 
responses which "physically kill the bad guys", or harsh drugs which “chemically 
Kill the bad guys", rather than the cellular control system responses which actually 
accomplish ай healing within the body after the "bad guys" are already dead. 


The immune system and the drugs do not actually "heal" anything — not even the 
immune system "s own damaged cells. The fundamental orientation of American 
‘medicine is on physically attacking and killing the pathogens which transport the 
disease engines, rather than on augmenting and amplifying how the damaged body 
then regenerates its own cells and reverses its own disease engine via use of 
higher group symmetry electrodynamics. This strongly prejudices and canalizes 
‘our medical science development. It also makes us extraordinarily vulnerable — 
helpless isthe proper word — to the coming mass casualty attacks in our cities 
and population centers. 


But to uphold the status quo, our medical scientists seem quite willing to accept 
that, for really substantial WMD attacks, triage Black will apply on a massive 
scale. So they will just let most of the casualties die without any treatment at all. 
"The predetermination to lose all those American lives has already been made, and 
it seems that nothing will change it. 


Indeed, the entire U.S. electrical engineering community itself does not realize 
that it doesn't even know or apply what electrodynamics in mass-free space is. In 
the face of such appalling scientific ignorance for more than a century, it is litle 
‘wonder that our nation is so terribly behind in understanding what can be done — 
and is being done — by the terrorists using the primary (precursor) 
electrodynamics in free space, before its interaction with matter. In short, our 
analysts have not comprehended Soviet energetics for nearly a half century, and 
they have no intention of comprehending it now, even though it is being used 
against us for powerful strategic weapons we cannot counter. 


Ош national agencies adamantly are not going to develop the proven Priore-type 
ЕМ treatment or really get to the bottom of Becker's anomalous EM bone fracture 
healing, because such would not be common old electrical engineering. It would 
also greatly disturb the pharmaceutical cartels, which have bought American 
medical science by financing research, medical scholarships, medical university 
expenses, ec. and by providing "consulting fees" etc. to a variety of scientists in 
ihe system. Even though most of those cartel companies are benign or even 
intentionally beneficial, any threat to their dominant positions evokes a sharp 
response from their evil 1% entourages. One can easily meet with a "sudden 
suicide on the way to the supermarket" and such. 


Ош scientific leaders are not going to demand the correction of that terribly 
flawed electrical engineering model, which is our single greatest national 
vulnerability and the one that is being capitalized upon by coordinated terrorism 
and asymmetric warfare to destroy us in within the three year Operations Phase 
ме entered at about the beginning of 2005. We are going to unnecessarily lose 
millions of American lives, with most casualties receiving no treatment at all 


Those future wounded Americans would not have to die if such EM 
countermeasures were intensely developed in portable treatment machines and 
‘massively deployed {xc}. We are describing a vast force amplifier that could be 
developed for the defending nation that has been targeted and very seriously 
struck, Our own government and scientific community adamantly will not permit 
its study or development, and will simply "fight to the death of every one of us" to 
preclude such a desperately needed therapeutic method and capability,” despite 
rigorous scientific proof by the Priore group in the 1960s and early 1970s (xci), as 
aforesaid. 


Impact of Immune System Spreading 
Weapons such as scalar interferometers in the hands of the Yakuza have given the 
terrorists a terrible force amplifier of WMD bioweapons that parallels the 
destruction capabilities of all a modem state's ICBMs, strategic bombers, nuclear 
subs, aircraft carriers, etc. All without a single ICBM, strategic bomber, nuclear 
sub, or aircraft carrier. 


So for the strategic asymmetric war threat, now one considers — say — three 
large U.S. city areas hit just about simultaneously by effective anthrax spray 
attacks, and augmented by EM BW means. One immediately sees the grim picture 
very probably in store for us. To be conservative, we assume 1 million casualties 
їп each city as the "baseline" achieved by the spray attack pathogen itself. Thus a 
total of 3 million casualties are obtained in the three strikes, with no other 
augmentation. However, if immune system spreading were also incorporated 
simultaneously, the casualties in each city will each, say, 3 million, almost all of 
whom will die. That is а total of 9 million American casualties in the three cities 
— and almost ай of those wounded will perish. 


The leopard has not changed its spots. See Betsy McKay, "CDC Aims to Create 
Experimental Pandemic Bird-Fla Virus, Wall Street Journal. Wed. Mar. 28, 2005, p. Bl, 
BZ Incredibly, CDC as part of the NIH is still engaging in the deliberate production of 
potentially highly contagious pathogens, capable of causing rampaging pandemics if 
unleashed or accidentally escaping, All sorts of “reasons” are advanced. А little analysis 
from the viewpoint of precisely what FSB/KGB bioenergetics can do in such situations 
would be enlightening — but then neither CDC nor NIH knows anything about 
icenergetics, even after four decades of its testing against us to see if we recognize it. 
‘Again, with friends like that, who needs enemies! 


POTENTIAL (VOLTAGE) DISTRIBUTION ON THE COIL 


Before the ground spark 


For one moment 


Added by ground spark ies) 


For one moment Ve 
x 


Prototype Coil 


EXPLANATION The task of the oscillating circuit is to create a local electromagnetic field with a large electrical 
‘component. In theory, it would only be necessary to charge up the high voltage capacitor just once and then а 
lossless circuit would maintain the oscillations indefinitely without needing any further power input. In reality, 
there are some losses and so some additional power input is needed. 

THESE OSCILLATIONS ACT AS A "BAIT" ATTRACTING CHARGE INFLOW FROM THE LOCAL 
ENVIRONMENT. Almost no energy is needed in order to create and maintain such a "bai" 

The next step is to move to this "Бай" to one side of the circuit, close to the source of the charges which is the 
Ground. At this small separation, breakdown occurs and the inherent parasitic capacitance of the circuit will be. 
instantly recharged with energy flowing into the circuit from outside. 

At the ends of the circuit there will be a voltage difference, and so there will be spurious oscillations. The direction. 
of this electromagnetic field is perpendicular to the original field of the "bait" and so it does not destroy it. This 
effect is due to the fact that the со! consists of two opposing halves. The parasitic oscillations gradually die out, 
and they do not destroy the "bait field. 


The process is repeated spark by spark for every spark which occurs. Consequently, the more often sparks 
‘occur, the greater the efficiency of the process wil be. The energy in the "Бай" experiences almost no dissipation, 
providing a much greater power output than the power needed to keep the device operating. 
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‘And thats three small 2-place aircraft, six terrorists, three little agricultural hand 
sprayers, 300 kilograms of anthrax spores from Voz Island, and a little gas and 
‘ume, 


If, im addition to the immune system spreading, some supporting scalar 
interferometers are also inducing the same anthrax disease pattern via EM BW, 
thats now perhaps 5 million casualties in each city area, for а total of 15 million 
American casualties, almost all of whom will die. If the intensity of the scalar 
interferometry disease induction is further increased, that's perhaps 18 million or 
so total American casualties in those three city areas — almost all of whom will 
ае. 


Here one directly sees the transition from the kind of estimates our own analysts 
usually make for BW agent attacks, to estimates that show the more maximum 
risk of massive strategic destruction and even strategie knockout of the U.S. by 
the same "front line terrorist troops", due to the advent of the supporting scalar 
interferometers, immune spreading, and EM BW. 


All that would be caused overtly by 6 men, three light 2-place Cessna-type 
aircraft, 3 little agricultural sprayers which can be purchased at any Home Depot 
or similar store, and 300 kilograms of anthrax spores from Voz Island — and, in 
the 9, 15, and 18 million casualty cases — a litle force amplification support from 
three or more scalar interferometers. 


But thars not the end of it. 


1n addition, the contamination of those large built-up population areas will require 
the ruthless spraying of decontamination agents, Killing many thousands more of 
our own populace. The effectiveness of the decontamination sprays would also be 
seriously hampered if the scalar interferometers continue thelr EM BW anthrax 
induction. None of these kinds of "force amplifier" effects are presently known ог 
taken into account by our analysts and our intelligence agencies. They are 
designing and planning for the type of warfare they themselves know and expect. 
They are not designing and planning for the type of warfare that is coming down 
upon us. 


The most urgent "action fact" that should be concentrated upon by our medical 
science agencies is that most of those casualties are going to wind up as triage 
Black category 4 patients. Most are not even going to be treated, and so almost all 
of them will die. The jobs of the leaders of our national health research agencies 
should be made directly dependent upon them rapidly examining and finding new 
and revolutionary treatment capabilities that will negate the present "triage 4" 
massive catastrophe. If they cant or won't do it, replace them! 


And there are viable candidates to examine. We have pointed out that the 
"amplified disease anti-engine" treatment approach is capable of rapidly causing 
the reversal of the disease, even in those who presently will be assigned to triage 
Black category 4. Most of those terrible casualties now falling into triage Black 
category 4 would fall within triage Red category 1 instead, if small portable 


treatment devices are available by the thousands. There is simply nothing else out 
there that will produce such a dramatic savings of human lives, and probably the 
survival of our nation itself. 


Impact of Smallpox Release 
It is almost inevitable that the terrorists also obtained smallpox BW agents — to 
could anyone who wanted it, had guts and had money. Reliable information 
already confirms that the terrorists obtained many BW agents, including smallpox 
by going into the BW labs in former Soviet republics, and buying it. Or one got it 
from North Korea, Or one just hired very desperate Russian smallpox BW 
scientists who urgently needed to support their families. Or one got some of it 
from Voz Island 


"The collapsing Soviet state was unable to pay salaries to scientists, generals or 
soldiers for protracted periods. In desperation to get money to survive, those 
individuals were forced into extreme measures. Anything there that one wished to 
buy could be bought, including even a nuclear submarine — see Lunev’s book for 
an incident {ix} where a Russian nuclear submarine was actually purchased. 
‘Among other things, one could obtain smallpox agent and the services of Soviet 
BW smallpox specialists themselves, And of course it included nuclear weapons. 


Once smallpox is unleashed in any major city on the planet, it will eventually kill 
almost one-third the present human population, Quoting Garrett {xcii}: 


"If the smallpox virus were released today, the majority of the words 
population would be defenseless, and given the virus’ 30 percent kill rate, 
early two billion people would die" 


Note that Garrett also knew nothing about immune system spreading, or direct 
"smallpox engine" induction elecromagnetically, to augment and increase the kill 
rate, Smallpox will almost certainly be released against the U.S. populace, 
probably with EM augmentation. The Yakuza and other terrorist organizations 
Will see to it, with smallpox toxin supplies almost certainly already inserted in the 
U.S. and waiting, and with the scalar interferometers already waiting to induce 
immune system spreading and direct EM BW engine insertion in the targeted 
populace. 

As an intellectual exercise, we leave it to the reader to ponder the impact of a few 
limited smallpox releases in our cities combined with simultaneous wide usage of 
the force amplifiers (immune system spreading and EM BW smallpox induction) 
previously discussed, particularly in the grim absence of any effective mass 
casualty treatment capabilities. The Impact is not pleasant. 


‘The Grim Nuclear Problem 
‘One can also see the damage that can and will be done by dirty weapons (ordinary 
high explosives surrounded with nuclear materials), spreading nuclear fallout in 
densely populated areas, 


But there is another, even grimmer, side of the story. When the Soviet Union 
collapsed economically, many nuclear weapons were made available on the black 
market, and sold to the highest bidder. Some 200 or more nuclear watheads for 
missiles came up "missing" from the Ukraine alone. Quoting Communist Party 
leader Petro Symonenko (xcii 
"Ош of 2400 nuclear warheads which were on Ukrainian territory, the 
withdrawal of only 2200 warheads has been verified. The fate of the remaining 
200 warheads is unknown." 


Further, in 1996 Alexander Lebed, then Boris Yeltsin's national security adviser, 
reported that some 100 suitcase-sized Russian nuclear bombs were missing. In a 
donnybrook, some Russian officials denied the existence of such weapons, while 
‘others confirmed thelr existence. The charges and counter charges faded away, 
and nothing was ever resolved, 


Nuclear weapons do not just "go missing" with a shrug of one's shoulders! 


AIL those missing weapons were in fact sold on the nuclear black market. Guess 
who bought them, and guess where many of them have been inserted already, 
waiting to go, along with teams tained to detonate them on command. It is 
almost certain that Bin Laden and Al Qaida succeeded in purchasing some of the 
stray Russian nuclear weapons. Other terrorists such as the Yakuza and the Aum 
Shinrikyo almost certainly purchased some of them also. 


‘Terrorist efforts to obtain further bomb grade material such as highly enriched 
uranium (HEU) have continued. Quoting Bunn and Wier (xciv): 


"The 41 heavily armed, suicidal terrorists who seized hundreds of hostages at a 
Moscow theater in 2002 reportedly considered seizing the Kurchatov Institute 
instead — a site with enough highly enriched uranium for dozens of nuclear 
‘weapons... Al-Qaida has been actively seeking nuclear material fora bomb and 
has strong connections to Chechen terrorist groups." 

Bunn and Wier (xcv) also point out that: 

"More than 130 research reactors in dozens of counties sill operate with HEU 
fe, and many have no more security than а night watchman and a chain-link 
fence. Pakistan's heavily guarded nuclear stockpiles face huge threats, from 
both insiders and outsiders, including large remnants of al-Qaida and the 
Taliban in the county.” .. Comprehensive U.S funded security upgrades have 
been completed for only 22 percent of Russia's potential nuclear bomb 
material; upgrades for tens of thousands of bombs’ worth of material аге stil 
incomplete.” 

At this moment, no one knows how many Russian nuclear weapons have gone 

missing" and were sold on the world black market by unpaid Russian generals 
and soldiers desperate for money to feed their families. No one knows how many 

Russian nuclear weapons are still "going missing" and being sold on the nuclear 

black market. Because the terrorists wanted them and had the funds, and because 

the Russian generals and soldiers sold them to someone, it does not take a rocket 


scientist to understand that the two parties almost certainly did business with one 
‘another. For more specific information, sec Williams {Ixxiii, xcvi 


The Al Qaida has quietly confirmed to the Arab world that it, the Al Qaida, 
already has inserted seven nuclear weapons in major U.S. cities, and some of the 
weapons were 200 KT. At least one 0.5. author has assessed the Al Qaida as 
having nuclear weapons in the U.S. {xcvi}. The present author personally suspects 
the actual number inserted by the Al Qaida and other terrorist organization 
combined is about double that figure, at least. Bin Laden apparently bought some 
20 suitcase nuclear weapons himself {xcvii}, using funding obtained from the 
‘Arab world andlor drug production in Afghanistan. 


Recall that the KGB/FSB faction which controls the Russian superweapons — 
and the leasing and transfer of scalar interferometry technology to the 
‘Yakuza/Aum Shinrikyo — also controls the previously inserted Russian nuclear 
weapons in American cities, as well as the associated Spetznaz teams. During this 
orchestrated two year period we have now entered, somewhere in the United 
States atleast some of those weapons are very probably going to be transferred or 
sold to the Yakuza/Aum Shinrikyo, and perhaps a few will go to other well- 
organized groups such as Al Qaida, 


"The capability exists. It serves the purpose of the FSB/KGB in assuring the 
destruction of America. It will be done. 


As another example, the former Soviet Union also probably inserted anthrax and 
smallpox agents into the U.S., along with teams to unleash them on command. If 
so, those assets are also still here, waiting for the order to move. It seems highly 
probable that at least some of these BW weapons caches will also be released to 
the terrorist organizations such as Al Qaida, for use in the coordinated coming 
жад. 


So in addition to the BW threat, somewhere between 14 and 40 already inserted 
hostile nuclear weapons probably form the "minimum nuclear weapons pool 
available to the coordinated terrorists during this two year period. At least that 
would appear to be a reasonable estimate. We accent that this estimated nuclear 
weapons pool has — with high probability — already been inserted on site in the 
U.S. This is another startling capability of the present terrorists to deliver a 
resounding strategic nuclear knock-out blow against the United States, without 
ever firing a missile or launching a strategic bomber. 


These are examples of the tue state of affairs concerning the "War on Terrorism". 
The great battle of that war has already slowly started, with the zeroing in of 
strategic Yakuza scalar interferometers on the Yellowstone supervolcano (giving 
them a "single shot knockout capability against the U.S.), and with the subsequent 
Yakuza induction of the 9.3 seafloor earthquake on Dec. 26, 2004 that induced the 
catastrophic tsunamis in Asia. Presently additional U.S. volcanoes are active and 
rumbling, as are hundreds of seafloor volcanoes. And so the action is slowly 
beginning. The FSB/KGB will gradually unleash these terrorist assets, and then. 


their initially sporadic attacks will be deliberately increased, with maximum effort 
at the very end of the second year and over the first half of that following third 
‘year. The intent is to generate a terrible and catastrophic economic collapse of the 
U.S. two years hence, and then have the Yakuza methodically destroy our cities 
and every living American. 


Harshness of the Terrible Decontamination Problem 
No one has а good solution to decontaminating mass metropolitan areas that have 
been destroyed or heavily damaged and that are dramatically contaminated with 
nuclear fallout. Neither does anyone have a solution for decontaminating the 
distant large nuclear fallout areas surrounding those devastated cities after the 
nuclear detonation. 


Consider the similar terrible task of decontaminating a large city (such as 
Washington D.C. in that government study), once the city has been sprayed en 
masse with anthrax by the terrorists. Yes, there are some chemical sprays that will 
kill the anthrax spores (else they last for a century or more, apparently). But these 
sprays are very harsh. To spray a civilian populace and area with them is to 
unavoidably kill a certain number of thousands of one's own sprayed civilian 
populace. Multiple sprayings of each contaminated area will be necessary, in 
order to attain the required assurance of sufficient decontamination, 


So far as is known, there are no similar sprays available that can remove 
‘contaminating nuclear radiation! 


Now note the extreme severity of the coming decisions necessary in asymmetric 
war. In war, high level military commanders have always been faced with 
agonizing decisions. For example, suppose an Army commander has — say — a 
dozen divisions under his control. Suppose his war front is attacked by 
overwhelmingly superior forces, and breakthrough and destruction of his Army is 
imminent. The commander will have to deliberately sactifice — say — two 
divisions (that’s 36,000 men) by hurling them into the teeth of the attacking 
forces, to temporarily halt and delay the attack momentum while those two 
divisions fight and die. They will be ground up just like hamburger meat, but that 
delays the enemy onslaught for a precious short time. 


"That desperately-bought short delay time gives the Army commander the chance 
чо get his other 10 divisions out of there, and back to prepared defensive positions, 
to live to fight another day. This way, he saves the bulk of his army, by 
deliberately sacrificing those two divisions. The point is, military commanders 
have always had to agonize and sometimes deliberately send large numbers of. 
‘men under their control to their certain deaths. The soldiers sent on such missions 
also knew when they received their orders that they went to their certain deaths. 


Any fool can make a military decision when there is a "good" option and a "bad 
‘option. But when there are only two "bad" options, one is forced to decide for the 


"least worst” of the options — even though it entails the deliberate sacrifice of 
friendly lives to save otn 


Now the battlefield is our own cities, and the targeted force is our own civilian 
populace. That same type of "least bad" decision necessity falls now on the 
sacrifice of some thousands of our own civilians. Some commander at high level 
(probably the President himself) will have to assess the situation as so desperate 
that multiple decontamination sprayings of the anthrax-contaminated area and 
populace are absolutely necessary, to prevent spreading mass destruction by 
anthrax carried to other areas, and resulting in the deaths of many millions more. 
So such an order will have to be given, agonizingly, to spray multiple times 
(necessary to neutralize the anthrax with a good probability of success). 


Each massive spraying might kill perhaps an additional 5,000 ог even 10,000 U.S. 
civilians, Heartbreakingly, these will be the most defenseless and helpless of our 
citizens, and the ones we would strongly wish to defend to the death with our very 
lives and with every heartbeat in our breasts. The most vulnerable group will 
largely consist of persons with hampered breathing or vulnerable immune systems. 
=the old, the feeble, babies, the sick, nursing home occupants etc. 


It has been said that war is hell, and indeed it is. Asymmetric war resoundingly 
brings that hell home to our civilian populace. 


In the past, our troops have mostly ridden out of the protected U.S. fortess/castle 
to a foreign land, and fought the war "over there", with our civilian populace 
largely immune and shielded from the horrors of such fighting, particularly when 
the fighting is intense, Now in addition to our involvement in foreign places, in 
asymmetrical warfare the major battleground is right here in our own cities, 
because the major target being attacked by the hostile forces is our civilian 
populace — including our aged, the infirm, women and children, babies, etc. 
‘These devils who are our foes believe that, if they can kill lots of American 
civilians, babies, etc. they personally acquire а very high religions status from 
God Almighty. In short, we are up against a fanatical, irrational foe, one who has 
also unfortunately had two decades or more of almost unrestricted access into the 
United States, to insert the necessary WMD assets for this “final great Jihad” 
against us in our cities and homeland. 


This "final great Jihad", in the operations phase fought inside our cities and 
nation, is what is really coming upon us, together with a similar grim dedication to 
four total destruction by the Yakuza. This is the coming horrible nature of the 
struggle. We are actually in a clash to the death between civilizations and cultures, 
Quoting Seib": 


*" Gerald F. Seib, "Deeper Threat is Being Missed amid Iraq Debate," Wall Street Journal. 
Wed. 8 Sep. 2004, p. A4. 


"The far bigger question is whether the U.S. it engaged in а historic clash of 
civilizations with the Islamic world The U.S. .. has reached no consensus 
опа strategy for dealing with а clash of civilizations 


Selb further states": 


"The bin Laden goal isnt simply to humiliate the U.S. Nor is it to overthrow 
the government of Saudi Arabia, or Egypt, or Jordan. The goal is to eliminate 
those governments — in fact, to eliminate those nations." 


According to the present Yakuza/KGB/FSB and international terrorist plans, their 
actions are expected to reduce the U.S. to lying prostrate and helpless two years 
from now. With a U.S. nation in utter chaos and ruin, and economically already 
collapsed catastrophically, a touch-up with the FSB/KGB quantum potential 
weapons (the most powerful weapons on earth, but possessed by at least five 
nations) would quickly dud every nuclear weapon, ICBM, nuclear bomber, 
nuclear power plant, nuclear submarine propulsion system, etc. on the planet 
{xcvill). The dudding could be achieved in about 10 minutes, although an hour or 
so seems to be allotted for it. This is "pulling the dragon's teeth and claws.” The 
conventional strategic military power (ICBMs, nuclear bombs and warheads, and 
nuclear subs etc.) will be suddenly disabled and effectively wiped out, to exist no 
more, All that giant strategic apparatus will be just so much trash on the garbage 
dump of history. 


Further, the U.S. society will be enmeshed in total chaos from the intensity 
developed in its polarizations. The society will be massively spilling its own 
blood, fighting in the streets, as a result of conversions of the leaders of the 
polarization areas. In addition, massive "sleeper" conversions suddenly triggered 
en masse throughout our government leadership, scientific leadership, police, 
armed forces, large technical corporations etc., will generate a society instantly 
gone totally berserk. We shall see police attacking cities and civilians, armed 
forces attacking each other and the civilian populace, etc. The order in all 
Organizations that is necessary for civilization to survive will suddenly have 
dissipated, never to retum again, This is one way in which, by themselves, 
psychoenergetics weapons can totally destroy an entire culture or the entire 
Western civilization. 


‘At that point, with a U.S. in total chaos, the Yakuza gleefully plan to participate in 
the methodical destruction of the United States — the terminal part of the present 
Operations Phase. It will be a turkey shoot, The Yakuza willbe freed to just blast 
away at will with their scalar interferometers, as they wish, to continue to the full 
destruction of the United States by destroying cities, infrastructure, and the entire 
civilian populace. 


‘The intention of this unholy war against us, by both the recognized terrorists and. 
the Yakuza/Aum Shinrikyo is to kill every American (and every Israeli also) — 


"Selb, ibid. 


men, women, children, babies, all of us. It is actually а war intended to totally 
destroy our civilization - and every living American. 


We will see the operational unleashing of this terrible plan, already Just beginning 
lining the two years starting at the beginning of 2005, and gradually increasing in 
intensity, and finishing at the end of the second year with the catastrophic 
economic collapse of the United States. Once the economic collapse is complete 
and chaos is supreme, the sudden dudding of all our nuclear weapons, power 
plants, and nuclear propulsion systems will be the coup de grace that leaves us a 
hapless target. The rest of it is the turkey shoot, to simply execute us and finish us 

ott. 


In the interim, we will see damaging volcano activity increasing, and very 
probably we will see powerful tsunamis striking both the U.S. West Coast and 
East Coast. 


If it were to somehow become necessary, the Yakuza will also trigger the 
Yellowstone supervolcano into violent eruption, destroying the United States and 
most of North America. 


Summary and Conclusion 
1а closing, we reiterate some massive strategic capabilities already registered and 
waiting. Toward the end of 2004, the Yakuza scalar interferometers registered 
(zeroed in) on the Yellowstone Caldera, the largest supervolcano on this planet 
With that "registration" completed, they now can initiate that supervolcano into 
violent eruption, whenever they wish. Again, the supervolcano's eruption will 
likely expel mare ash, lava, debris, and rocks than the entire Grand Canyon can 
hold, devastating a large part of North America. 


‘The caldera is overdue for another eruption anyway, so undoubtedly there is 
increased geophysical stress there already. Опе should also check the latest 
findings in geology, and see what happened to North America the last time that 
Yellowstone Caldera erupted violently. The last eruption devastated quite а 
portion of North America, killing most of the higher forms of life in a large area. 


Now check what happened the last time the somewhat smaller Taba supervolcano 
in Sumatra, Indonesia erupted violently, about 74,000 years ago. It destroyed all 
human life on earth, except for a few thousand humans in Africa (lix). The human. 
genetics shows this sudden "bottleneck" in our genetic variability that sudden 
‘occurred about 74,000 years ago (lix). Also, this is why the present human 
genetics also shows that "we all came from Africa”. And so we did; we are all 
descendants of that small group left alive in Africa about 74,000 years ago. 

In registering on the Yellowstone caldera, the Yakuza has already achieved an 
additional tremendous "knockout" strategic strike capability against the United 
States. The Yakuza can indeed wipe out much of North America їп a single strike, 
then finishing the destruction of the United States at its pleasure. There are of 


course other volcanoes in the U.S. that can also be stimulated into eruption to add 
to the chaos and carnage. Several of them are already being "actively tickled" 


Again, in 1997 U.S. Secrelary of Defense Cohen already confirmed the use by 
terrorists of electromagnetic weapons for precisely such purposes — initiating 
volcanoes, generating earthquakes, and controlling our weather and climate. The 
recent September 2004 "shooting" of one powerful hurricane after the other into 
the United States, is just one example. The economic damage done by those 
hurricanes Charlie, Frances, Ivan, etc. has been adequately covered on the national 
news, so it is already familiar to the reader. 


Other powerful capabilities available to the Yakuza scalar interferometers are also 
possible and therefore registered, such as deliberately generating tsunamis that 
then strike targeted coastal areas at jet liner speed {xcix}. One such "tsunami 
looking for just a touch to complete its preparations to happen” is provided by the 
‘Cumbre Vieja volcano in the Canary Islands. А large section of the volcano has 
already broken loose, and threatens to slide into the sea. If so, it will generate an 
‘enormous tidal wave (tsunami) that will strike the East Coast of the United States 
a few hours later (lx). 


For example, quoting Bill McGuire, director of the Benfield Grieg Hazard 
Research Centre at University College in London {с}: 
А 12-mile chunk of the Cumbre Vieja volcano in the Canary Islands rattled 
loose during a previous eruption and is at risk of smashing into the Atlantic 
Ocean, triggering what could be one of the largest tidal waves in recorded 
history... fs not a matter of if, but when. 


Obviously, if this "submarine slump-Induced tsunami" is induced sharply by. 
‘Yakuza scalar interferometry, so that the slump occurs with sufficient force, then 
8 to 10 hours later a great tidal wave 70 feet or more in height (conservative 
estimate! Some estimates run 200 feet high) could strike New York and the 
Eastern U.S. Coast, as well as the Caribbean, moving at some 600 miles per hour. 
Such a giant tsunami would penetrate inland and devastate entire coastal areas. It 
is an opportunity that will not have gone unnoticed by the Yakuza, and 
undoubtedly one or more scalar interferometers have already registered on that 
target. Again, we strongly stress Defense Secretary Cohen's confirmation of just 
such use of electromagnetic weapons by terrorists. This is one more example of 
what can be done by "deliberately evoking, assisting, and directing already 
available giant geological forces" 


So weather engineering and steering and augmenting hurricanes and other storms. 
is just one facet of the real threat. But it is а very important part of the strategic. 
threat, as indicated by Secretary of Defense Cohen in 1997. 


Hostile Yakuza fingers are already on the triggers of those zeroed-in scalar EM 
Interferometry weapons, 24/7, waiting for the order to be given to strike. If 
deemed necessary, this already Includes the eruption of the Yellowstone 


supervoleano and the massive tsunami hitting the Eastem U.S. seaboard from 
induced violent eruption of the Cumbre Vieja vulcano. 


"These two examples are the kind of things that, to one extent or another, are now 
coming down the pike at us full-speed. 


We have also briefly pointed out the horrific casualties that can be obtained by 
very small and simple anthrax attacks, when bolstered by force amplifiers 
(immune system spreading and EM BW disease induction) 


‘As can be seen, once the superweapons (such as scalar interferometers) already in 
the hands of the asymmetric warfare terrorists (the Yakuza component) are 
factored into the analysis, indeed the terrorists have already achieved а strange 
kind of "rolling thunder" strategic knockout capability against the United Slates. 
At least publicly, this major change in the capabilites of the terrorists against the 
United States has not been analyzed or pursued by the conventional U.S. 
‘government agencies and their traditional support analysis agencies. Specifically, 
the U.S. Congress has not been adequately informed, particularly of the terrible 
mess that our decrepit old electrical engineering really is, and the consequences of 
not correcting it when our foes already have done so. 


Finally, the reader is strongly urged to review in detail the section on 
psychoenergetics weapons and scenarios, in the second part of this book. Massive 
conversions will be used against the U.S. and Western nations, and it alone can in 
fact wipe out Western civilization, Hundreds of scenarios are available; several 
examples have been chosen and will be discussed. Massive insertions of "sleeper" 
personas in massive numbers of individuals in the targeted U.S., Israel, and 
Western Europe are already underway. The nonmaterial precursor robots, which 
were launched against us in an eerie and officially undetected giant war against us 
at the end of 1999 and first few days of 2000, are once again coming at us en 
masse. Again the reader is strongly urged to check the information on that potent 
threat in the second part of this book. 


When the strategic strikes and new kinds of force amplifiers are factored into the 
war with terrorism, we find that we now confront a den of raging but carefully 
controlled tigers, not just a den of small cats using car bombs and solitary humans 
with strapped on C-4 explosives. Instead, we confront a coordinated strategic 
threat of awesome and unprecedented power and tremendous damage capability, 
one that already has the capability to destroy us several times over, and one that Is 
slowly tightening the noose about our collective necks in a deliberate three year 
schedule ending in our total destruction and oblivion. 


TESLA SCHEMATICS 


COMMENT: Don Smith named this technology "Bird on the wire". The bird is safe on the wire until а spark 
occurs. 


COMMENT: Mr. Tesla named this technology a “charge funnel" or "charge pump" 


THE PRINCIPLE OF THE TECHNOLOGY 
1. This Free-Energy device generates an AC electrical potential in ambient space ("bait for electrons), 
2. Electrons flowing through the load, flow in from the environment, attracted by this "Бай" (pumped in) 


NOT A SINGLE ELECTRON USED FOR EXCITING AMBIENT SPACE NEEDS TO FLOW THROUGH 
THE LOAD 


Stars 
Ера о Panicles and radiation -| 
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Earth isa charged body 
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2. Electrons (Current) — from external bady 
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Statement of the situation íi 
Since the late 1970s, Israel has repeatedly 
saved the United States from pending destruction. 
= 1970s, saved us from already inserted Spetznaz teams with 
nuclear weapons, who would have blown up our cities, 
+ 1986, saved us from pending Soviet attack with energetics 
weapons, particularly scalar interferometers. 
+ 1997, saved us from Soviet attack twice, which would have been 
ataca by the full energetics weapons arsenal 
+ 1999-2000, destroyed millions of nonmaterial robots in subspace 
inside EM signals, fields, and potentials throughout the U.S. 
Presently, attack is again scheduled, with addition of the 
eerie new mind conversion techniques of mind war. 
Israel may be able to save us once again, in which case we 
shall survive, Otherwise, we will be destroyed, beginning 
about two years from now. 


Mini Wars: Catastrophic й 
end of civilization? 
+ "I firmly believe that before many 


centuries more, science will be the master of man. 7% 
engines he will have invented will be beyond his strength to 
control. Some day science shall have the existence of 
mankind in its power, and the human race [shall] commit 
suicide by blowing up the world." 


Henry Adams, 1862 4 
* COMMENT: With perfection and unleashing of 
psychoenergetics weapons, we have reached that time 
envisioned by Adams, in little more than a century. 


End of technological specie: 

The final catastrophe (1) © XA 

+ Some decades ago, we pointed out that a 
technological (tool-using) intelligent species 
eventually poses its own self-destruction, by the. 
ever-increasing power of its tools and by its inbuilt 
inhumanity of one human member for another.* 

+ Either the technological species uses its eventual 
technology to transcend the inhumanity of one 
human for another, or it uses it to utterly destroy 
itself because, of its innate inhumanity. 

+ It is not accidental that we find no signs of intelligent 
life on other distant planets and in distant galaxies, 


End of technological species: 

‘The final catastrophe (2) Soo A 

+ Today the human technological species has 
developed and tested eerie superweapons that breach 
the threshold required to move into the final decision 
domain. We have entered that domain already. 

* Accordingly, within the next three years we face 
coming calamities so appalling they numb the mind 
and nearly defy the imagination. 

* Our most basic human element — the ability to 
function mentally as a unitary individual or group — 
‘may disappear forever, destroying the species. 


T EE Боев me Ext isting, ванну НИ Press, San Francise, 1900. 
‘Ue eon, Create Pres 201, 


GO: Group coherence and Order (1) E 


+ The functioning of the human species — 
from the individual to large nations to 
the entire species — is determined by [i 
the ability to group coherently 
and thus by the ability to order (cohere) 
> Restricted loss of GO in individual is neurosis (sickness) 
^ More general loss of GO is psychosis (insanity) 

* Neurosis and psychosis also exist in the group. 


^ Restricted loss of GO in the group is group neurosis 
(sickness). 
> More significant loss of GO in the group is group psychosis 
(insanity), 
* Complete loss of GO in the individual or group is total 
chaos and total insanity (the old notion of hell). 


GO: Group coherence and Order (2) D 


* FSB/KGB developments in psychoenergetics 
provide the ability to affect, reduce, and 
eliminate GO in the individual, a small group, 

a large group, a nation, or a group of nations, 

+ The technology provides for reducing or eliminating 
GO at any or all elements of the attacked society. In 
effect, for complete "dissociation" of the society. 

* Itis being unleashed, eventually massively, spelling 
the rapid demise of the U.S. and Western Europe. 

> The genie cannot be rebottled. Ultimately it may 
destroy GO for all human society. If so, the dissociated 
human species rapidly consumes itself and dies. 


Development and destruction of 
the human species 


хее - 


Development of humankind (association) 


oon 


Destruction of humankind (dissociation) 


End of technological species: 
(de: ААА 


One possible catastrophe (1) 


* Some 74,000 years ago, a 
great supervolcano at Lake 
‘Toba on the Island of 
Sumatra violently erupted, 

* Destroyed all humans on 
earth except for a few 
thousand in Africa. 

+ AIL Present humans have descended from them. 

* Human genetics records the severe "genetic. 
bottleneck" in human genetic variability that 
occurred. 

* Hence present human genetics shows that "we all 
came from Africa". 


End of technological species: 

One possible caastropne O) — G:XXRAARA 

* Underneath Yellowstone National 
Park in the U.S. lies another great 
supervolcano, with 3 calderas, 
and it is overdue to erupt. 

* In 1997 SecDef Cohen confirmed 
terrorists’ use of "EM weapons" to 
cause earthquakes, erupt volcanoes, EE | 
and control our climate and weather. ‘YELLOWSTONE CALDERAS 

* The Yakuza zeroed-in large scalar interferometers on 
Yellowstone in 2004; can evoke its eruption at will, 
destroying the United States in a single shot. 

+ The Yakuza generated the 9.3 undersea test quake in 
Asia on Dec. 26, 2004 which caused the catastrophic. 
tsunamis in Asia, killing more than 300,000. 


End of technological species: 
The inal catastrophe 9) @#XRRRARK 

* With the rise of energetics, FSB/KGB 
superweapons have been developed 
which target material systems, living 
bodies, and living minds in ways never 
before thought possible, 

* To create, engineer, shape, control, ог destroy living 
human minds at will — including all of them on Earth 
in one strike — uproots the basis for all human order. 


* By destroying coherence of mind and minds, no 
human or organization can survive or function. 

It poses unthinkable catastrophes exceeding any past 

disaster the human species has experienced. 


End of technological species: 

The final catastrophe (4) © AMA 
These psychoenergetics weapons have been à 
developed, tested, and deployed en masse. VA 
We have entered the last three years of the 8 
gradually escalating Operations Phase of asymmetric 


war against us, which will little resemble anything 
we have known and experienced before, 

We may see catastrophic destruction of civilization 
itself, and perhaps of all human life on earth. 

Our purpose is to point out the elements of the 
coming catastrophe, in the hope that somehow it can 
still be avoided or at least lessened in severity. 


Otherwise, the coming debacle may soon finish what 
‘Toba almost accomplished 74,000 years ago. 
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Preface 
"n" 
Some major concepts 


Mind war is the use of conversions 4 


* "The Creator created life and living biological systems, 
* Created the process for making life and living systems 
* Science can discover and engineer this process, 
* FSB/KGB scientists have done precisely that. 
* Froma distance, can insert altered variant. Re 
of targeted mind in targeted individual's body. 
* Can switch between the two ("conversion"). 
* Changes the behavior designed for targeted 
individual, or any number, as desired. Conversions. 
against U.S. and others (such as Israel) underway. 
* Conversions, fractional conversions will play a major role. 
in U.S. economic collapse two years from now, and in the 
destruction of the U.S. that will follow. 


А living mind can be produced and @ 
formatted, as can a variant of it (1) 
+ Make three "precursor engines" (sets of ST curvatures). 
* One for mind dynamics on time axis. 
* Опе for body dynamics in 3-space matter. Фә 
* One for the coupling dynamics (4-spatial). 


* The three together make a living bio-organism, once the 
body engine is placed in very pliant matter such as: 


* Electron gas. 
+ Plasma. 
+ Living body's complex of body currents. 


> Can place an extra mind-engine in a living human body, 
using the resident body-engine and coupling-engine. 


A living mind can be produced and 
formatted, as can a variant of it (2) 


* Can insert the biosystem in an ashtray d 
or in a living body. 
> Can insert just the altered mind dynamics 


(ora fraction of it) in a targeted personis body. 

* Switching between original and replacement 
minds, or between fractions, is called aio 
"conversion" or "fractional conversion". 

* Conversion dramatically alters individual's behavior, 
as when multiple personalities switch in a schizophrenic. 


+ The individual's new behavior is determined by the 
dynamics designed into the new engine, 


POSSIBLE DESIGN FOR THE “CHARGE PUMP" OR “CHARGE FUNNEL” 
By Edwin Gray 


Probable Schematic for Edwin Gray's Cold Electricity Circuit 


Timer circuit 
10 microsecond 
npulse generator 
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EXPLANATION: This schematic is a simplification of Grays patent, produced by Dr. Peter Lindemann for 
greater clarification in his book. 
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Achieving strategic mind war! (1) [s 


* Making one new mind variant or 
variant of a major mind fraction is 
difficult and expensive, 
* Once made and the sunk costs paid, unlimited clones 
are readily made for a penny а copy. 
* Can clone and stockpile many 
millions of copies, easily and cheaply. pe 
* By paying sunk costs for developing initial Р 
fractional 
engines for a range of behaviors, a vast arsenal of 


deviant fractional mind engines can be produced and 
stockpiled for selection, insertion, and switching, 


Achieving strategic mind war! (2) [б] 
* Decisive strategic mind-war via d 
selected or massive conversions 


becomes both practical and doable. 
"Sleeper" conversions can be implanted in leaders, 
key personnel, etc. in advance (in an insertion phase). 
Gradual switching generates slowly increasing change 
in behavior and in internal societal friction. 
Switching massively all-at-once 
generates a sudden and permanent pa 
Collapse of an entire society into utter chaos. 
* The massively switched society violently destroys 
itself rapidly and completely. 


Scenario examples & 


* President's own converted guards suddenly shoot him. 

* Sudden conversion of President, Vice-President, 
Congress, Judges, Pentagon leaders and high 
executives paralyzes the nation. 

* Police forces suddenly begin attacking ci 
own Armed Forces begin destroying each 
other and our own populace and cities. 

* The sides of any societal polarization 
begin vehemently attacking and killing each ouien. 

* Strategic weapons operators "go berserk", change 
codes, launch on our cities, friends, or indiscriminately. 

* Hundreds of other scenarios are possible. 
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Precursor fields and actions: 
‘The secret of "energetics" science (1) 


» Force exists in mass and mass systems, not in space. 
= In space, there is only curvature or distortion regions of 
spacetime, with dynamics 
* Such dynamic ST regions are force-free "fields" and 
"potentials" in space, 
* Every field and potential is already a set of energy flows.* 
+The field-In-space is a dynamic "precursor" state, consisting 
of energy flow dynamics 
+ A specific "pattern" of the energy flow dynamics in space 
and time is called an "engine". 
Engineering the precursor state (precursor e 


neering) 


is directly engineering nature's fundamental [ree EM 
‘energy flows and their dynamics. 


Precursor fields and actions: ә 
The secret of "energetics" science (2) 


= ПИ 
+ Basically negentropic: only a little 
entropy ls produced for control 
* Ongoing interaction of dynamic 
precursor engine with matter produces a directly 
analogous force engine acting in that matter. 
= Controls, directs, switches nature's free energy flows! 
+ Extends "gauge freedom" notion, in that the energy 
itself is free, and one only pays for a ite сМ 
and control of nature's free energy flows. 
* Body and its dynamics are dynamics in 3-space. 
^ Mind and its dynamics are EM dynamics on the time 
axis. Can be directly engineered via EM methods based 
on quantum field theory's time-polarized photon. 


About models and modeling (1) d 

* Choice of fundamental units in one's 

physics model is totally arbitrary* 

* Considera model with only a single fundamental unit: 
the joule. Everything else — including length, time, 

‘mais, etc. —becomes a function of energy. 

* We can even make that fundamental unita joule of EM 
energy, A priori, energy can be changed in form t any 
other form. Everything then becomes a function of E 
energy. 

* Thus time has (and is) a special form of EM energy, 
just as is mass. 


"Eg, see discussion ol such systems of "natural units" in JD. Jackson, Classcal 
Eietwodynamcs. Wily, NY, 199 m his Append on Uris and Dimensions. 


About models and modeling (2) 


* This extends the time-polarized photon concept in quantum. 
field theory, since all dynamics and functions on the time axis. 
can be considered special EM energy dynamics and functions. 

* Mind operations and dynamics are on the time-axis (they 
occur in time, not in space). Hence they also are special EM 
energy dynamics, capable of being directly engineered 

= Ву engineering time-polarized EM photons, fields, and waves, 
mind dynamics can be directly produced and engineered, 

= Time-energy-EM dynamics in a given mind can also be 
directly engineered. Another set can be cloned identically, 
ог another set cloned and altered as desired. 

* Two variations can be made, inserted in a body, and their 
connection to the body can be switched between them. 


Precursor engineering 
and mind conversion (1) 
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engine that has rotations into 3-space and the body. 


Precursor engineering 


and mind conversion (2) 

* Mental intent acting on denser time 
creates mind engines on the time axis. 

* By relativistic 4-space rotation, mind 
engines also project coherent EM 
engines in 3-space virtual state. 

Ы Negative ‘entropy operation of charges in the brain 
and nervous system of a body integrates the coherent 
virtual mind engines into observable EM engines. 

* Thus mind engines cohered into observable 3-space 
engines acting on coupled matter in a body create 
intentional behavior in that body. 

* Creation and switching of different precursor mind 
engines is conversion. Switching of fractional 
precursor mind engines is, fractional conversion. 


Precursor engineering and 
nonmaterial robots (1) т 


* For every material robot, there exists a force engine 
for its dynamics, and therefore a precursor (force-free) 
engine for them. This precursor engine is a 
nonmaterial robot a priori. 

* The precursor engine may be produced alone, then. 
inserted into an electron gas, plasma, or other actual 
physical system to produce the robotics functioning of 
а material body. 

* "The precursor engine "nonmaterial robot" can be. 
inserted into distant targeted national facilities, 
equipment, weapons, etc. and then activated on call, 
producing material robots that act on call. 


Precursor engineering and | 
nonmaterial robots (2) 

+ Start with a precursor engine "nonmaterial robot" and 
an artificially created mind (dynamic intent engine and 
corresponding mind engine). 

Coupling of mind (precursor) engine and a precursor 
robot engine gives a "living nonmaterial robot" 

(a living and dynamic 3-space virtual state 

engine robot in 4-space). >) 
The living nonmaterial robot engine set can also be 
inserted into distant targeted national facilities, 
equipment, weapons, human bodies, etc. and activated 
їп compliant mass into intelligent functioning, 

+ Energetic robots dramatically extend material robotics. 


What this briefing is about “з 


* Background of energetics weapons is included, with 
‘emphasis on conversion, its science, and its intended use. 
* Part of what the FSB/KGB developed as 
energetics superweapons science. 
+ Three branches, according to what is targeted: 
* Energetics (against inert physical systems, targets) 
+ Bioenergetics (against living biological bodies). ` 
+ Psychoenergetics (against living minds and behavior). 
* Dramatic tests in 1996, 1997, etc, are detailed. 
* In Russia, energetics superweapons science is still highly 
classified; operated by FSB/KGB, not armed forces. 


+ West has not developed energetics or defenses against i 
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Foreword 


Strategic asymmetric warfare plan 
of the FSB/KGB with the 
special role of the Yakuza 


E Foreword (1) a’ 


* Multiple strategic WMD threats presently converging 
to destroy the U.S, 
+ Quantum potential weapons 
+ EMP and negative energy EMP weapons 
= Scalar interferometry weapons 
+ Nuclear weapons inserted 
* Biological warfare threat 
* Bioenergetics threat* 
+ Psychoenergetics threat** 
* Knockout capability achieved 


“TT ————— ny 
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e Foreword (2) m4 


* Have passed from insertion phase 
of strategic asymmetric warfare to ЁЁ 
a 3-year operations phase 
* Operational incidents will increase 
next 2 years inside U.S. while U.S. 
dragon is increasingly “stretched 
and bled" overseas economically 
+ Two years from now, the threats will generate 
catastrophic economic collapse of the United 
States, then begin methodically destroying it. 
+ Will increase damage to centralized electrical 
power system and destroy it two years hence. 


(See Foreword (3) "4 


+ An immediate threat is the psychoenergetics 
threat (especially personality conversion) — {4 
augmented by nonmaterial carrier robots. 

= Actual usage starts with isolated incidents 
and slowly increases essentially without limit. 

* Underway slowly but increasingly at present after recovery 
delay caused by Israeli destruction of KGB mind-control 
facilities sometime after mid-1997. 

> Main focus of this brief is the conversion threat, with 
limited background of overall energetics threat. 

* US. must rapidly achieve and implement counter, or in 
2 years probability of our total destruction is very high. 


Japanese Yakuza play a special $ 
role as FSB/KGB proteges (1) 


* Regard themselves as last of the Samurai. ч 
Often glorified in Japanese movies and media. 


= View our defeat of Japan in WW II and our 
dropping the atomic bomb on Japan as the 
greatest dishonor in Japanese history. 


+ In their view, the only way to erase this 
shame is to destroy every living American. 


+ In a giant land scandal in Japan, Yakuza ripped off 
Japanese taxpayer for about $300 billion, 


+ Penetrate all large Japanese companies and government. 
* Allied with old Aum Shinrikyo for technical expertise. 


Japanese Yakuza play a special 
role as FSB/KGB proteges (2) $ 


* FSB/KGB proteges for strategic asymmetric yag) 
war in the U.S., coordinated by FSB/KGB 
communist faction. 

* Acquired scalar interferometry super- 
weapons at end of 1989, along with Я 
EMP and negative energy EMP aspects, 
by leasing them from KGB in Russia. 

* Can use high altitude EMP or negative energy EMP to 
knock out centralized power grid at one shot, along with a 
myriad other electronic systems such as power plants 

* Achieved single-shot destruction capability against U. 
by violently erupting Yellowstone supervolcano at will. 


Japanese Yakuza play a special 
role as FSB/KGB proteges (3) 


* Yakuza leased use of scalar interferometers from 

B/KGB in latter 1989. 3 

+ Engineered weather over North America, : 

* Shot down aircraft and missiles, etc. 

> Initiated earthquakes and stimulated 
volcanoes into eruption. 

> Proteges for Russian FSB/KGB for 
internal damage and destruction of the U.S. 

+ About 1 Jan. 2005, moved into final 3-year operations 
phase to destroy U.S. Two years to generate incidents, 
then catastrophic collapse of U.S. economy by 
destruction of centralized electrical power system etc. 

* Then methodically destroy all Americans. 


POSSIBLE DESIGN FOR THE “CHARGE PUMP" or “CHARGE FUNNEL" 
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EXPLANATION: The charging system is unable to "see" the field inside a charging capacitor 


v 


COMMON VIEW OF RESONANCE: Resonance is not destroyed if you short-circuit or open a "pumping" 
capacitor. 

This capacitor is a 

pat of resonance 
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of resonance 


COMMENT: You can add an ordinary, very large capacitor in parallel with the “pumping” capacitor for more 
impressive results. 


Don Smith illustration 


COMMENTS: You have to use an alternating E-field, in order to charge the capacitor. But, Smith marked the 
North and South poles in his drawing. | think that this is true for only one instant. Diodes are not shown in his 
drawings, which indicates that his device as shown, is to my mind not complete. 
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MP. 
EMP: Expert testimony to Congress* 
+ "A nuclear bomb detonated high above the United 
Slates could unleash an electromagnetic pulse that 
would shut down the nation's power grid and, along 
‘vith it, communications, water supplies and even food 
transportation." 
+ "If the effect is long-lasting enough, it also could 
trigger а social collapse that could conceivably cause 
the deaths of millions of people and, temporarily, 
push the nation back 100 years..." 
Note: Yakuza scalar interferometers can produce strong EMPs 
anywhere n and over the US at wil. E 
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Yakuza achieved U.S. knockout 
capability as scheduled 


+ In last quarter of 2004, Yakuza zeroed-in large scalar 
interferometers on the Yellowstone supervolcano. 
* Violent Yellowstone eruption would. 
destroy 70% of North America, Would 
destroy almost all of the United States. 
+ Yakuza achieved a one-shot U.S. knockout capabi 
‘Yellowstone susceptible, sensitive, overdue for eruption, 
* Circa beginning of 2005, asymmetric war against U.S, 
changed from insertion phase to final operations phase. 
* For major demonstration at end of insertion phase, 
Yakuza generated 9.3 seafloor earthquake on 
Dec. 26, 2004, producing devastating tsunamis in Asia 


Hostile quake-inducing 
usage is confirmed 

* In 1997 U.S. Secretary of Defense William 
 Cohen* confirmed that such terrorist 
quake-induction was occurring. He stated: 
"Others are engaging even in an eco-type of terrorism 
whereby they can alter the climate, set off earthquakes, 
volcanoes remotely through the use of electromagnetic 
‘waves... So there are plenty of ingenious minds out 
there that are at work finding ways in which they can 
wreak terror upon other nations... " 
"It's real, and that's the reason why we have to intensify 
‘our efforts, and that's why this is so important." 
ion oo ie рыша, Serta of eee S- Conen, QUA e 
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ӯ Alliance in progress 


* China, Russia, and India alliance growing, 
* Energy is a pressing problem for China. 
* U.S. now hampered in access to Russian oil. 
Helps "bleed the U.S. dragon" 
in preparation for the hidden Е 
progam to cause catastrophic | 
57 economic collapse. 
+ Probably ordered by FSB/KGB 
communist faction. mar Taos 
* China "bought into" the Russian oilfields and program. 


+ China and Russia announced they will hold military 
maneuvers and exercises in China later this year (2005). 


Alliance in progress (2) 3 


* China has 200,000 Chinese in Panama; 
controls both ends of the Panama Canal. 
Has access ports in U.S. and this hemisphere. 

* China has full complement of energetics 
superweapons and nuclear weapons, 

* China active in North Korean situation. North Korea. 
admits it has nuclear weapons. 

+ dran, Syria, Iraq, Afghanistan, Korea are hot spots, will 
continue to be hot. 

+ Watch for heat-up of the Taiwan situation, India- 
Pakistan also. China will take Taiwan by force. 

* South China Sea declared as Chinese territorial waters. 


Present Operations И = 


* FSB/KGB/Yakuza Operations phase of the asymmetric 
war is the three years we are now in. The first two years 
are critical to safely knocking out the U.S. 
+ Yakuza has U.S. knockout capability 
* Shot giant 9.3 seafloor quake 12/26/04 
generating terrible Asian tsunamis, 
* Plan is centrally coordinated by FSB/KGB. 
die-hard communist faction, which retains 
and operates the Russian superweapons and is 
the main power in Russia. Yakuza are FSB/KGB proteges. 
* Putin from younger KGB faction; wishes accommodation 
with U.S. Not the main power in Russia; follows orders. 


* Incidents will begin gradually in the U.S. and escalate, 
Al Qaida and other terrorists participate as they can, 

+ Yakuza scalar interferometers gradually 
destroy U.S. centralized electrical system, 
some refineries.* Also use EMPs, 

* Causes catastrophic U.S. economic collapse. 

Massive sleeper conversions nullify friendly 
Israeli quantum potential counters. 

* Yakuza methodically destroys prostrate U.S. cities, 
installations, etc. — fulfilling its mission of killing every 
living American. 

+ Mf necessary, Yakuza will erupt the Yellowstone 
supervolcano to assure total destruction of the U.S. 
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Bioenergetics aspects of 
the Operations Phase 
* FSB/KGB will "touch up" American immune 
systems with quantum potential weapons, 
* "Spreads" immune system's assets to prepare 
for dozens of expected "shadow diseases" 
+ Not much additional assets left for the spread immune 
system to react to actual pathogens. 
+ Increases the casualties from BW attacks (such as 
anthrax sprayed in cities) by a factor of at least three, 
+ Two terrorists, one light plane, a small agricultural 
sprayer, and 100 kilograms of anthrax can produce 
3 to 9 million casualties in a sprayed city.* 
“TDR ope sag. shee tes he ress оош study done as U.S 


‘Congas, eso Tet Asses Plain o! Weapons ol ass бшмд. 
‘esting he Rise Gover Pang ce, Washington D'C., 196. 


Bioenergetics aspects of 
the Operations Phase 
> Anthrax spray attack and other BW 
attacks by terrorists will thus be 
unexpectedly devastating 
+ The BW threat includes anthrax, 
smallpox, and many other dread 
diseases including avian flu and Ebola. 
< No truly effective US BW treatment is 
available for mass casualties, 
* Most casualties will already have symptoms, 
* Will be assessed as triage category 4 (black) and just 
dragged aside to die without treatment. 
+ Essential decontamination spraying with harsh 
chemicals will kill thousands of additional citizens. 


Devastating use of conversions (1) $ 
FSB/KGB can and does make 
living minds and biological 
system engines in the lab. 

+ Insert a target's mind-clone 
(with built-in specific behavioral 
changes) in a targeted individual's body 
and nervous system, waiting. Б 

* Or insert a fraction of that mind, [ E 
altered — and waiting. » 

+ Plant such "sleeper" conversion clones in hundreds of 
thousands of key persons, awaiting activation, 


Devastating use of conversions (2) 


* Switch selected inserted minds or 
fractions at will, from a distance. й 
‘Switch massively. Behavior of 
masses of leaders and critical 

persons instantly alters, causing total chaos. 


* System begins intensively fighting and JO 
destroying itself E 


* Produces the ultimate "Manchurian 

candidate" nightmare. Pe 

* Also counters the friendly little nation previously 
saving the U.S. with its quantum potential weapons. 
It suddenly destroys itself in utter societal chaos. 


$ General scenario and status ass 


* Yakuza achieves knockout capability against U.S. (done). 

* Massive sleeper conversions inserted. Counters strategic 
defenses (ongoing). 

* Launch operations phase (operations phase begun). 

* Stretch out U.S. overseas, increasing economic 
difficulty, "bleed the dragon" until it is 
hemorrhaging copiously (begun, will increase). 

* Increase polarization intensities in our society (begun). 

* BW strikes, in-place nuclear weapons strikes, inside U.S. 
(ready) 


> Weather, quakes, volcano eruptions, tsunamies (set and 
ready) 


@ General scenario and status (2) um 


* Spread immune systems increase casualties (ready) 

* Destroy centralized U.S. power system (capability now) 

* Massive conversions in; total chaos (insertion begun) 

* Catastrophic economic collapse of U.S. occurs 
(begun and progressing) 

+ QP strike neutralizes U.S. nuclear 
weapons (set to до) 

+ Yakuza interferometers freed (weapons poised) 

+ Yakuza methodically destroys cities, installations, all living 
Americans (ready) 


+ If necessary, Yakuza strikes Yellowstone supervolcano, 
destroying the U.S. (ready) 


Point and counterpoint о 


» North Korea announced it already has nukes, 
* Will be part of the "disturbances abroad! 
* Itself stretched, U.S. may consider arming 

Japan and South Korea with nuclear weapons, S 


* If arm Japan, some of the nukes will pass into 
Yakuza hands, Yakuza undoubtedly working 
оп obtaining nukes now; almost certainly has some. 
* Some Soviet-inserted nukes already in the U.S. may 
bbe given to Yakuza anyway. 
Having scalar interferometers, Yakuza automatically 
has EMP and negative energy EMP weapons. Will 
use such weapons also. 


Point and counterpoint os 


* Insertion phase completed. 

* Nuclear weapons inserted, ready. ® 

* BW capabilities inserted, ready. 

* Limited conversions are increasing polarizations. 

* Massive sleeper conversions inserted or being inserted. 
+ Yakuza knockout capability achieved against U.S. 

* Has knockout capability now against U.S. power system, 


* Hot spots overseas already heating up. 
Alliance between Russia, China, India. 


Point and counterpoint os 


* Have entered final Operations Phase now. 
* Two years until catastrophic U.S. 
economic collapse and chaos, 
following destruction of electrical P 
power system, some refineries, etc. 
by Yakuza scalar interferometers, 
+ Yakuza then methodically completes. 
destroying U.S. in the third year. 


ГЫ 


K Why the Yakuza? = 


* Yakuza consider themselves as last of the Samurai. 
* Greatest shame in Japanese history was 


defeat in WW П and U.S. dropping atom 
bomb on Japan. mpi "mx 


+ Can only erase it by killing every living 

American man, woman, and child. 

+ Allied with Aum Shinrikyo, Yakuza leased KGB 
large scalar interferometers on site in Russia in 1989. 

+ FSB/KGB uses Yakuza for protegees, to perform the 
direct "internal" war against the U.S. and its populace. 

+ U.S. intelligence has no notion of the Yakuza as а 
formidable force easily capable of destroying U.S. 
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THE EXTERNAL APPEARANCE OF ED GRAY'S TUBE 


EXPLANATION: Gray's tube with i's two internal grids is seen in the middle. Two diodes are underneath the 
acrylic sheet (227). A Leiden Jar is located on the left (272) The HF HV сой is behind Gray's tube (22?) 


A POSSIBLE DESIGN FOR THE "CHARGE PUMP" or "CHARGE FUNNEL” 
THE TESTATIKA by Paul Bauman 
EXPLANATION: The central electrode in the jars (capacitors) is for the excitation of ambient space; the two 
external cylinders are the plates of the charging capacitors. 


‘Wining diagram with Van de Graat Tor HV 
August 30, 2006 


Ф 


EXPLANATION: The charging mechanism is unable to "see" the field inside the charging capacitors, 


y 


COMMENT: For more details read the section on asymmetrical capacitors 
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Weapons of mass destruction 
(WMD) threat to populace (1) 


RECOGNIZED TODAY: 
* Sabotage and interdiction 


* Chemical and biological weapons 
* Nuclear materials and weapons 

* Powerful explosives 

+ Assassination, hostages 

* Contamination (NBC) 

< Shoulder-fired AD missiles 


"Nin weapons ien “БЕ! 


їп our cities (bur shunned) Raal 


Weapons of mass destruction 
(WMD) threat to populace (2) 


PRESENT BUT UNRECOGNIZED: 


edem е 


eem, ORAM 
LA 


EM disease induction and. 
spreading of immune systems 
Alteration of behavior and emotions 
Alteration of memory and perception 
Control of thought and behavior 
Action at a distance effects 

Causal System Robots (CSRs) 
Massive sleeper conversions 


3 


Russia has long had the inserted 
ability to totally destroy the U.S. ғ 


+ During Cold War, Soviets inserted nuclear weapons and 
Spetznaz teams into our major cities and population centers. 

+ Spetznaz teams can detonate the nuclear weapons, producing 
from 100 to 150 million casualties and destroying the U.S. 

+ Israelis inserted similar teams and nuclear weapons (including 
thermonuclear weapons) into Russia. Deterred Russians. 

+ These hidden weapons were known as "dead man fuzing". 
Gave mutual assured destruction deterrence with its "assured" 
capability on both sides (the reason the Cold War was "cold"). 

+ Weapons are still on site in U.S., under command of die-hard 
old Communist faction of KGB (with new FSB name). 


Tina's book gives some ot the ways the weapons were seed. See 
Sansa Lune tum ta Wt), Trough he Eves arme Etemy 
‘Regnery Wastin 1998, p 24-3 Lunes ow oes ani 
GR hector Common sheng onamers ae as Nandy lr сепил, 


2 China is also involved (1) E 


AE 4 а 


+ China declared South China Sea 
her own territorial waters 
» China will eventually take Р 
‘Taiwan by force 
+ Нав massed missile artillery 
trained on Taiwan 
+ Held invasion practice on 
island near Taiwan 


2 China is also involved с 


* China has deployed quantum potential weapons 
* Deployed fearsome EMP weapons utilizing 
negative energy rather than positive energy Sg 
(based on Dirac sea theory) 
* Strike of negative energy extinguishes 
all electron currents, 
‘Duds electrical and electron systems instantly 
Instantly kills struck bodies (zeroes brain, nerve currents) 


Instant kill of missiles, aircraft, and electronics in nuclear 
warheads 


* Ultimate "death ray"; make large or small, even portable 


* Chinese “pinged” this analyst, trying to see how he knew 
the "cold energy" weapons had been deployed 


2 China is also involved (3) AL 


* After China's invasion practice, in 
mid-August 2001 a 2-carrier-group 
U.S. task force maneuvered in 
South China Sea to caution China. 

* "The new Chinese negative energy EMP 
weapons were trained on the task force 

= Could destroy it within 10 minutes 

* Chinese military strike aircraft buzzed 
the ships and carriers, repeatedly trying to evoke U.S. 
forces to fire on them. Fortunately U.S. didn't. 

* Had we fired, the task force would have been quickly 
destroyed as test of new negative energy EMP weapons. 


Estimate on China mu 


* China given favored nation status and use 
of two U.S. ports during Clinton administration. 
(move to encourage peaceful accommodation). 

* Controls ends of Panama Canal. 

* Has inserted some 200,000 Chinese into Panama. 

+ Eventually will outnumber ће Panamanians. 

+ Panama will become a sort of Chinese province. 

* China has other ports in the Western Hemisphere. 

+ Powerfully driven by escalating energy needs. 
Increasingly competitive for oil, gas, etc. 

+ New alliance between Russia, China, and India, 


Estimate on China (2) ee 


* Has nuclear weapons, and deployed quantum potential 
‘weapons and negative energy EMP weapons, the two 
most powerful weapons on Earth, other than the robots 
and conversion. Probed this analyst to see if he knew of 
the negative energy EMP weapons and deployment. 

> Preparing both ways; for accommodation with U.S, and 
also to be able to destroy the U.S. 

* Will take Taiwan by force, initiating conflict with U.S. 
if necessary. Hence needs dead man fuzing of U.S. 

* China has probably already inserted some nuclear 
‘weapons, BW agents, and the required teams inside 
‘many of our major cities and population centers, 


Militant Arab terrorists’ ж 
asymmetric warfare plan (1) 


* Terrorists understand asymmetric warfare and WMD. 

* Learned from "dead man fuzing" between Russia and U.S. 
* МАР deters rational opponent such as chess players. 
* Does not deter irrational opponent. 
* Inserted WMDs provide a knockout capability. 

» Intent to achieve strategic knockout capability against U. 


* "Together with Israel, the "Great Satan" is to be destroyed at 
all costs. WMD, particularly BW and nukes, are required. 


» Part of unceasing holy Jihad by radical Moslems, 


* Will not end until U.S. is destroyed or until fanatical 
Islamic groups are nullified, 


Militant Arab terrorists’ me 
asymmetric warfare plan (2) 
* Main objective is to obtain nuclear. 
weapons and clandestinely insert them 
into U.S. cities; then detonate them. 
* 30 to 50 inserted warheads needed. 
= Al Qaeda may have 7 to 15 nuclear 
‘warheads already inserted (10 and 
100 KT) in 7 to 15 US. cities. 
* May have others for additional insertion, | 
* Supportive Arab states such as Iran are | 
intent on obtaining nuclear weapons Й 
capability of their own. una PRESIDENT 


* Russians are assisting them to build nuclear facilives, 


Вы Mechanism to obtain nukes o3 


+ Iran and terrorist-backing states -— 
seek nuclear power slants Ir 

* Iran is constructing several such | | | 
plants; one hidden underground, 

* One in particular, being constructed Ба 
by the Russians, will produce apo = 
weapons grade plutonium, 

> Iran intends to become major nuclear power. 


* In 2004 Iran and Russia announced this power plant. 
has been completed 


^ Russia now contracted to help kan finish, and to furnish ше. 


быш Mechanism to obtain nukes 


= The Iranian nuclear plant could be producing in perhaps 
a year, since Russia is helping and will furnish fuel. 

= Yearly it will produce weapons grade 
plutonium for 20 to 50 nukes. 

* Separation of the plutonium is 
straightforward, 

* In about 2 years, up to 30 nuclear. 
weapons may be available, and more 
each year thereafter, from that plant,  ANnuceax rowessuuer 

* Other nukes will be available from 
weapons grade material of other plants. 

+ Negotiations to avoid this continue, with little avail. 


E Mechanism to obtain nukes в 


* North Korea has some nuclear weapons; is producing 
nuclear plants. Al Qaeda has a few 
purchased nuclear weapons. 

* Several other Arab nations 
backing terrorists considering same. 
* About 2 to 3 years from now, 

Al Qaeda and other organized 
terrorist organizations will have 
their nukes inserted. May be at half-capability now. 
* Can then utterly destroy the United States. 
* Have purchased at least а few nuclear weapons. 

* Have obtained and inserted BW including anthrax. 


On Al Queda plans: dl ES, 


+ Insertion of nuclear weapons relatively easy and safe. 
+ Used method proven by large drug dealers 
+ 9886 of all standardized shipping containers 
were never inspected anywhere {n the world. 
+ Hid weapons in standard shipping containers. 
* Formerly high probability of geting through undetected. 
* US. trucking industry and railroads will load the containers 
the роп and transport them to the walling terrorist wams on i 
ins. 
* Clandestine transport across unguarded and remote 
wild U.S. borders by teams, and insertion by sea. 
* High probability of success п insertion, U.S. borders 
unsealed; insertion across borders readily possible. 
= U.S. has deployed nuclear detectors in U.S. cities, and 
is acting to prevent or hamper new WMD insertions. 


Terrorists understand 
economic warfare (1) 


* Quoting Osama bin Laden* after 9/11: 
+ "AL Qaeda spent $500,000 on the 
[September 11 attacks] while America, 
in the incident and ts aftermath, lost — 
according to the lowest estimate — more 
than $500 billion. Meaning that every 
dollar of al Qaeda defeated a million 
dollars, by the permission of Allah!" E 
He declared his policy is "bleeding America 
to the point of bankruptcy, " Joked about U.S. 
"economic deficit.. estimated to total more 
than а trillion дош." 


Terrorists understand 
economic warfare (2) 


* Quoting Niall Ferguson: 


"A doomsday scenario is plausible. 
another, bigger September 11 is quite 
likely. a crisis over Taiwan would send 
Stocks tough ты 
stem... revolutionary regime change in 
udi Arabia would shake the world M 
detonation of a nuclear device in London. 
would dwarf the assassination of Archduke 
Ferdinand as an act of terrorism... ike the 
passengers who boarded the Lusitania, all 
We know is that we may conceivably sik Still we sail. " 


“at Ferguson Sung natn Fan Atake. B402) Mar д. 2008 p. 78.7 heis 
Pats of ya Har nity Sarr Few age raion, salo 
rest ad Saha Res Feon d ent Catan Un. 


fa The growing U.S. financial problem* a 


+ Hugespending ongoing: "Guns, butter, ax cuts". » 
"The federal governments obligations, current AX 
liabilities, and unfunded fiscal commitments 
are over $43 trillion and rising..." 
* As Zuckerman points out: 
* "The estimated net worth of American families is 
slightly over $47 million, and nearly all of it — 90 


percent — would be needed to cover government's 
штем obligations. "* 
+ "According to the GAO, it would take real double-digit 
growth over the next 75 years to pay olf our Curren 
[ebt an impossible task. "™ 


+ bi на head ol he Govemmert лесу Oi, 
“ire Suse The ше oe 12 zone US. News & Wold Rega, 
AE Zudem e edi dale eres gi 


Refinery explosion in Texas 
City, TX in March, 2005 


* Could be scalar interferometry-initiated, in which case U.S. 
agencies would conclude it's not terrorism (and they did). 

* Agencies would not recognize scalar interferometry use. 

* Eg, FBI pulled back its anti-terrorism investigators. 
Quoting FBI spokesman Al Tribble*: 

“There's no criminal investigation as it pertains to terrorism al this time. 

“We're convinced through our bomb technicians, our personnel that were 

sent down there, the authorities that are on-site, and the BP officials that 

there are no reports of any breaches of security : There's been no suspicious 

activity reported, The blast characteristics arent consistent with any sort of 

esorstype of threat or activity. So we pulled our people back. 

+ There have been no new U.S. refineries built in a quarter of 
а century. What we have are running at 96% capacity, 
barely able to "keep up" with demand. 


TEX Meses, Houston смене) 


Success always 
attracts others 


+ Russian FSB/KGB faction 
under die-hard Communists 
controlling the inserted 
Russian WMD weapons and 
super- Weapons; may be unable to resist the opportunity. 

* China may be unable to resist the opportunity. 

* Yakuza/Aum Shinrikyo are actively participating, 

* Hence there is a growing, loose but immense attack 
consortium of terrorists, Russia, China, Yakuza/Aum 
Shinrikyo, North Korea, etc. 

* Any major terrorist nuclear attack on the U.S. may draw 
Consortium into full massive attacks on the U. 

* Probability of destruction of the U.S, is very high; critical 
point by two years from now (now being Feb 2005). 


Update: Yakuza role In 
asymmetric war on U.S. 


* The Yakuza is a major protege of the FSB/KGB; is 
coordinated and to be used against the internal U.S. 
+ Yakuza regard themselves as last of the Samurai 
+ Greatest shame in Japanese history was our WWII 
defeat of Japan and dropping atom bomb on Japan. 
+ Stain can only be removed by the total destruction 
of every American man, woman, and child. 
* Operations phase: Gradual economic bleed and 
destruction, particularly of U.S. electrical power system. 


* Canale system will Ье destroyed in two years 
> Sine sce киш fente ae, 88 


«= Evokes catastrophic economic collapse of the U.S. 
› Westem European economy also collapses in response. 


> Yakuza will then destroy U.S. cities and populace at will. 


A POSSIBLE DESIGN FOR THE "CHARGE PUMP" or “CHARGE FUNNEL” 


COMMENT: This is based on Tesla's schematics 


Smail capacity ^ 
dare copociy 


COMMENT: First, you need to arrange a "voltage killer barrier on one side of the Tesla coll. This is to create а 
"BLIND" charging system which can't "вее" the charge on the capacitor (see below for more detail on 
"blindness) 


COMMENTS: ‘Huge capacitor means: as much ordinary capacitance as possible. 
Effectiveness depends on voltage and coil frequency, and current in the node. 
Effectiveness depends also on the frequency at which the excitation spark occurs. 
Ibis very similar to Don Smith's devices. 


* ۶ 


Tesla 

Coil 
Ao Excitation spark 
— diesel: sf 
JN ins spa Góc iud 

(as Smith) 
РІ 
UM ND 


» T Node Long line, or foil wrapped plastic 
ao et 7 


^x. 


An ordinary huge. 
capacitor 

@ foil wrapped 

plastic better???) 


COMMENT: For more details read part devoted to Avramenko's plug. 
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Bottom line: WW III in progress, 
"Реасейте" was insertion phase (1) 


* In 2 years or less, with a few more nukes inserted in 
USS. cities Al Qaeda will also achieve ability to 
effectively destroy the United States. 

* Yakuza already achieved U.S.-destroying capability 
with scalar interferometers registered on Yellowstone 
supervolcano and other volcanoes. 

+ This is WW Ш. "Peace" is totally eliminated. 

‘There are two main phases in this asymmetric war: 
* Insertion phase, when WMD are being inserted 
Lasted 20 years. Mistakenly called "peace" 
+ Operations phase, when WMD are unleashed. 

* Ме are now in the Operations Phase vis a vis the 

FSB/KGB, Yakuza, and Al Qaeda, 


Bottom line: WW IIL in progress. © 

"Peacetime" was insertion phase (2) 

* Negotiations, statesmanship, UN debates necessary, 
but are only coverage for ongoing insertion phase 
and operations phase. We must also: 

* Decisively defeat future WMD insertions. 

+ Nullify previous WMD insertions. 

* Unceasingly attack terrorist elements. 

* Develop Priore-type effective EM 
treatment of mass casualties at highest 
possible national priority. 

* U. S. has deployed sensitive nuclear detectors in our 
cities and population centers, is building a homeland 
defense, and has taken other measures such as a 
massive reordering and improvement of intelligence. 


Terrorists’ backup SD @ 

WMD capability () NSS 

+ WMD such as smallpox, anthrax, dirty 
nuclear explosions etc. can severely 
damage or destroy the United States, 

* BW agents made by many nations 
аге available, Insertion continues. 

+ Anthrax spores available for years 
on Voz Island in the Aral Sea. 
‘Those who wanted anthrax, got it 
easily, Already inserted into the U.S.** 

+ Smallpox and BW Soviet scientists were available for 
Duy and hire, and multiple terrorist-backing nations 
bought and hired them. 

E P fas and ian 


hiner on owe аена, ci were urea ere bye Russians. 
Wines he ih grade one Palmis atest нй Sk) aer a 


Terrorists’ backup R ЖО @ 
WMD capability (2) “sk 

* Significant insertion in U.S. already 
accomplished, especially anthrax. 

+ A single professional anthrax attack 
‘on Washington DC, sprayed from a 
light aircraft, will produce 1-3 million casualties.** 

+ If smallpox is unleashed in a single major city, it will 
eventually ill some two billion persons worldwide — 
nearly 1/3 the human population. 

+ Will be unleashed — matter of when, not if. 

+ The inserted nukes and ditty weapons will also be 
unleashed. 


Was e oh rade arva mings (a lest па a sehe) ster L; 
KOSE wenne уеп srendng notes en DN ae by a acr aa 


Additional threats (1) ЖО @34 


* Russian nukes and Spetznaz teams s 
already inserted in U.S. cities, ready. А 

* Can destroy the U.S. at any time 

* Originally deterred by Israeli nukes 
inserted in Russian cities. 

* Chinese probably inserted or 
inserting nukes, perhaps BW agents and teams also, 

* China planning for either accommodation or attack. 

* Yakuza inside U.S., probable significant insertions, 
have scalar interferometers and EMP weapons, both 
long range and portable. 


Additional threats (2) 1© E 


* Yakuza building small, relatively portable scalar 
interferometer weapons. 

* Inserting them with teams, to strike nuclear power 
plants, refineries, and other critical targets 

* Already mans long-range interferometers 
on-site in Russia 

* Strongly engineers weather over North 
‘America, occasional aircraft shootdown, etc. — 

* Has negative energy EMP weapons also to attack U.S. 
cities, nuclear power plants, refineries, grid, etc. 

* Directly generated the 9.3 earthquake causing the 
recent terrible tsunamis in Asia. 


Additional threats (3) so eae 


+ Castro has inserted 10,000 guerrillas 
in U.S. over the decades. Perhaps 


sabotage and asymmetric warfare. 
* Miscellaneous BW, chemical, and 
guerrilla threats from other foreign assets inserted by 
other nations (Iran, Syria, Libya, etc). 
+ US. borders still essentially open; 
insertion still easy and continues. 
* Most standard shipping containers 
still unchecked, 


5,000 аге still viable assets for | j 3 


Additional threats (4) 1© ex 


Brazil is an another unknown quantity; has scalar 
interferometers and quantum potential weapons. 

Met with FSB/KGB in Iceland and signed | 
nonaggression pact. Russians have no intention A 
of honoring it 

In any major strategic strike on the U.S., FSB/KGB 

must destroy Israel and Brazil due to their QP weapons. 
Brazil hired the German scientific leadership of Russia's 
scalar interferometry development (by the German radar 
team) after WWII, once the German team was released by 
the USSR. This initiated Brazil's superweapon program, 
David Bohm's visit to Brazil allowed picking his brain on 
‘quantum potentials. Brazil then developed QP weapons, 


Slyness of KGB plans: The 
chessplayer outlook pervades 835 


* "Each side secretly develops new means of warfare in order 
to employ them unexpectedly. History knows many examples 
how the employment of a new weapon initially gave 
considerable success because the enemy, caught unawares 
and not knowing the combat capabilities of the weapon, was 
Tor some time incapable of effective counteraction, " [1] 

+ "Of particular importance is basic research aimed at — > 
discovering still unknown attributes of matter, phenomena, 
and the laws of nature, and developing new methods for their 
study and use to reinforce the state's defense capability. " [2] 


T У Yo Savin, The Basie Pres of Operational A nd Тана. Moscow 1972 
2. Porion ca book by Marshal Gece, deleted ram ts Eglsh vansiaton by 
Specie request a he USER 


Strengths on the side of the U.S. "m4 


* Large strategic nuclear capability. е. 
* Israel has powerful quantum potential 
weapons, deters many scenarios. 
* Has repeatedly rescued the U.S. from planned. 
FSB/KGB strategic attacks, 
Haas inserted nuclear weapons inside Russian cities, 
population centers, and key areas. 
Has at least a limited capability against mind 
conversion and psychoenergetics. 
* Can defend against precursor robots, 
* U.S, believed to have some secret weapons of its own; 
exact types and details unknown. 


Main weaknesses of U.S. could.“ 
be solved by vigorous action (1) 


* Americans do not react to slowly increasing threats. 

+ Public and officials still not educated as to what is really 
going on, Other than Cohen statemen, officialdom has 

een resoundingly silent on superyeapons, their 

development and testing, etc. Intelligence analysis still 
using puerile old CEM/EE model 

* Historically, American preparation occurs after sudden 
attack has already occurred (reacting to the cobra's strike). 

* Borders need to be sealed; standard shipping containers 
need to be checked. 

* Develop mass casualties EM healing device (Priore type). 

* Quickly develop and deploy fuel-free electrical power 
systems taking energy from the seething vacuum, 


Main weaknesses of U.S. could — „®} 


be solved by vigorous action (2) SSS 


+ Predominance of archaic, error-riddled classical 
electromagnetics (CEM) and electrical engineering 
discards: 

+ Precursor engineering and nonmaterial robotics. 

* COP > 10 electrical power systems "fueled" by 
vacuum energy. 

* Engineering understanding of mind, mind dynamics, 

* Understanding of "electromagnetic" induction of 
diseases, etc. 

* Understanding of psychoenergetics. 

+ Production of living minds and living systems. 


* Combination places U.S. at grave strategic disadvantage. 


itp eere orghechpapers 


Energetics: Precursor engineering (1) 


> Present CEM/EE falsely assumes: 

* Force fields in space (exist only in matter). 
* A material ether (falsified since 1887). 
+ А flat spacetime (falsified since 1916), 

+ "That EM fields, potentials, and energy are freely 
created out of nothing at all, by source charges — 
totally in violation of conservation of energy law. 

‘+ That static EM fields and potentials are frozen. 
Instead, they are nonequilibrium steady-state sets 
of ongoing dynamic, free flows of EM energy. 

* Any amount of force or energy can be collected from a 
given "static" field or potential, if one has sufficient 
Collecting charge, by F = Eq; W -óq. 

P 


Energetics: Precursor engineering (2) 


* Present EM circuits are made Lorentz-symmetric, by 
wiring external source of potential into its own external 
circuit, while current is flowing, as a load to be destroyed 

+ Professors and texts do not calculate the force-free EM 
energy field as it exists in space as a precursor of the EM- 
field of force in matter . None ever have. Ongoing 
precursor field interaction with charge gives force fields. 

+ EM energy flow is already free, Force-free EM energy 
field in space can be engineered by paying a litte for 
switching and control, first making a precursor EM engine 
with desired dynamics. One need not pay for the energy 
itself since all EM energy is in freely flowing streams 
already, pouring from source charges and dipoles. 


Energetics: Precursor engineering (3) «22% 

> There is not now, and there never has been, a single EE 
department, professor, or textbook that teaches calculation. 
of the EM field in space. Instead, they teach calculation of 
its, force field effect in charged matter, created by ongoing 
interaction of that real EM field with that charged matter. 

+ There is not now, and there never has been, a single EE 
department, professor, or textbook that teaches (or knows) 
how an electrical power system is really powered. It isn 't 
powered by cranking the shaft of the generator! 

+ So long as our scientific community ignores the source 
charge problem (swept under the rug for a century), we 
will remain at the mercy of those who did correct the 
flawed CEM/EE model, did calculate force-free EM fields 
їп space, and did develop precursor engineering, 


Tie "New" Strategic Problem (1) 9%) 


* Nonmaterial energetics robots (self-powering precursor 
engines) carrying specific spacetime curvature 


engines (weapons engines) have been fully ® 
developed and deployed under the 
FSB/KGB's die-hard Communist faction. Te ce 


* Totally new form of asymmetric war: Nonmaterial 
fighting systems, 
* First war already fought (few days, 1999-2000). 
Small non-Western nation destroyed robot armada of 
millions of such robots inside U.S. in subspace 
interior to normal EM field signal envelopes. 
* West is 50 years behind, has no defenses against such. 
Scientific community responsible for U.S. vulnerability. 


The "New" Strategic Problem (2) (399 


* Can be superior to all other forms of combat. — (8) 

+ Economics dirt cheap (penny a system after 
sunk costs paid). pi 

* Effectiveness is complete against defenseless targets, 

+ Targeted Western nations vulnerable and defenseless. 

> Western science is woefully inadequate and completely 
unaware of this technology; has slept for 50 years, 
Intends to keep on sleeping. 

+ CIA, NSA, DIA, NSC, NAS, NSF, think tanks, etc. 
appear essentially unaware of energetics precursor 

robots technology and development. 

. Ту. unaware of conversion science and threat. Use 

standard CEM/EE instead of energetics. 


Characteristics of nonmaterial Am 
energetics (precursor) robots (1)* 


* For every physical system and its 
functions, there is a corresponding 
set or "template" of spacetime 
(ST) curvatures (a set of precursor 
energy field dynamics), acting on 
the charges and masses to generate 
all system forces and their actions. 

* EM fields and potentials in space are force-free energy 
fields and specialized curvatures of spacetime. A 
template of desired ST curvatures and their dynamics can 

be formed separately, as a harmonic set of precursor 
bidirectional EM LW wavepairs and their dynamics, 
Azo Telemed ta as сава spem oot” 
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Characteristics of nonmaterial дәу 
energetics (precursor) robots (2)* 


* Precursor robot is a template of ST curvature dynamics, 

+ Itis nonmaterial and force-free. 

= When it interacts with charged 
‘matter, the ongoing interaction 
produces force dynamics in 
that charged matter. 

+ Functions — communication, weapons, surveillance, 
‘weapons functions, etc. — can be "built-in" 

+ The "robot" is then commanded via EM longitudinal 
wave LW communications systems. 

+ An entire robot armada of millions of such robots can be 
assembled and controlled in distant battle, 


oe "el system robot 
Space cuntur one) = аа change o инша parle Rac vaum: 


Characteristics of nonmaterial 
energetics (precursor) robots (3) m 


+ Spacetime curvature is energy. ** Since ST curvature is 
energetic, the template/robot is а self-powered system, 
hence a nonmaterial robot fighting system once it interacts 
with matter, 

* As weapons it uses precursor energy engines, not the usual 
‘material engines 

+ Interaction of precursor engines in matter produces the 
desired real fighting engine effects. Almost any physical 
effect can be generated. 

* Precursor engine robots easily travel through earth, ocean, 
space, since ordinary EM fields, potentials, and waves are 
bundles of LWs and superhighways. 

* First making one robot is expensive and difficult; next 
million copies are 1 cent each. 


POSSIBLE DESIGN FOR THE "CHARGE PUMP" or "CHARGE FUNNEL” 
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Fron Point "А" то Pornr “I”, 
EXPLANATION: The charging system is unable to "see" the field inside the charging capacitor 
COMMENT: For more details read the part which is devoted to Avramenko's plug. 


COMMENT: An ordinary piece of wire can be used in some versions of this gadget, see below. 
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Implications of "new" warfare (1) әу 


* Demise of the U.S. in 2-3 years is 
highly probable unless an immediate 
Manhattan Project is launched under 
direct Presidential Directive at 
highest priority and speed. 
* Nonmaterial robots and switchable 
sleeper conversions are presently two 
of the greatest threats, of the several 
rapidly converging, 
* But the U.S, will likely be struck by all the threats. 
* Developing EM treatment of mass casualties is 
absolutely necessary if to avoid most (being Triage 
Category 4) just set aside and allowed to die. 


Implications of "new" warfare (2) дәу 


* To have а survival chance, greatest 
effort, speed, and closest possible 
selection of scientists are required. 

* Close coordination with friendly foreign weapons 
scientists at the highest level is imperative. 

Some nations do have some counter- 

measures and destroyed the first [t 

nonmaterial robot armada attacking 

in 1999-2000 after being alerted by 

this analyst and three close colleagues. U.S. has nothing. 


* One, possibly two nations may have limited capability 
against conversion technology. 


Conversion: Matured mind 
control threat capabilities (1) 


* Secretly entrain or enslave 


таву mimi -enslaved 

leaders and personnel at any and 1989 орёт 
all levels sie personas 

* Install secret multiple 


personalities 
* Switch their personalities at will 
+ Easily defeat detection systems 
* Penetrate all compartments 

* Compromise all information 


+ Manipulate and increase 
polarization intensities 


Conversion: Matured mind 
control threat capabilities (2) 


* Carrier robots with mind- — 
engines access every part of the Er 


entire nation 
* Augments and completes carrier ej 
robot forces with bioenergetics 
engines and energetics engines 
* Because of ease of reproduction a N 
(penny each), may be cheaper gp 
than any other form of combat = 
+ Possible to subvert a on negra 
government or culture, armies, жн 
Organizations, nation 


cavo 


Conventional secrecy is compromised 


EM field is a direct pipeline into one's entire 
‘mind, memory, knowledge, behavior. 
* Any signal path into a computer etc. is a pipeline also. 
* Psychoenergetics technology can "search, find, and 
download” the information rapidly. 
* Pass inside EM fields in matter, thus through walls, safes, 
vaults, mountains, ocean, earth, etc. 
+ Pass through encryption device to raw input information. 
* Scan, copy, download, and transmit the information, 
* Penetrate any meeting, vault, sweep processes, etc. 
* Limited only by the ability to process the enormous 
amount of information gathered, 


* "Secure phone" to one's ear with head in the ê 


Nonmaterial robot capabilities Ге 


with weapons can attack, control, disrupt, destroy 
+ Any 
+ Anyar 
robots). 
* Minds of selected personnel (psychoenergetics carier robots), 
* Robotic systems can self-install and reside inside matter 
or EM field, using the charges of that matter or energy 
of that field to form a functioning "physical" body. 
> Becomes а mine system designed against any target 
» Is auxiliary robots can be weapons against any and all targets. 
* Ultimate "mine warfare". Segments of (or entire) 
physical environment of targeted nation can be filled 
with deadly weaponry unceasingly attacking targets. 


* Nonmaterial (precursor energy field) robots & 


1 ай inert matter systems (energetics carrier robots) 
ll living biological systems (bioenergetics carrier 


To understand the robots, 
new concepts are necessary (1) 


+ Infolded interior structuring of ordinary EM fields, 
potentials, and waves as biwave pairs. Normal EM is 
just "envelopes". 

+ Infolded longitudinal EM waves produce oscillating 
energy densities (curvatures) of spacetime precursors 
(basis for engines), 

+ "Engine" concept (curvatures of spacetime functioning 
as a system to perform any set of operations upon and 
in matter desired), 

+ Precursor engine interacts with mass to produce a real, 
physical force system (engine) operating on that mass 


тшн been in physics since two papers by Whitaker i 1901 and 1904. 


To understand the robots, 
new concepts are necessary (2) 


+ "Mind engine" concept: Electrodynamics based on 
scalar EM waves on the time axis, using scalar photons 
from quantum field theory coupled to longitudinal 
photons, so that couplets are observed as instantaneous. 
Scalar potentials (voltages). 

+ "Nonmaterial robot" system concept as 
extension of engine and mind-engine 
concepts. Robots are by definition 
self-powering. 

+ Carrier robots infold numbers of weapon/action robots 
within their own interior electrodynamics, 
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Afterword: Examples of inanity 
of electrical engineering model (1) Au 
+ Has not solved its "source charge problem" in over 100 
years. Solution summarized inthis rief; basis in physics 
Since 1957 award of Nobel Prize to Lee and Yang. 
+ Still assumes material ether (and force ey 
Fields in vacuum) a century after falsified. 
+ Assumes all EM fields and potentials and their energy are 
freely created out of nothing at all by source charges. 
+ Assumes "static" field or "static" potential is frozen, 
Each was proven to be a set of inexhaustible, ongoing 
EM energy flows, a century ago, by E. T. Whittaker. 
> Doesn't know or teach what really powers an electrical 
circuit or device, Nota single ЕЁ department, professor, 
or text ever has. NAS, NSF, NAE, universities, scientific 
Societies ete. not acting to correct these known errors 


Afterword: Examples of inanity 
of electrical engineering model (2) 


+ Does not calculate the actual EM field (force-free 
precursor, which is just a change in curved spacetime or 
in virtual particle flux of vacuum); never has. Only 
calculates the effect in charged matter, of ongoing 
interaction of EM field with q. That "effect in matter" is 
а force field, but itis not the EM field that exists in space 
prior to interaction. Mass is a component of force! 

* Directly responsible for energy crisis and dependence on 
foreign oil, and for present total vulnerability of U.S. 

+ Assumes inert vacuum (false since 1930) and flat 
spacetime (false since 1916). 

+ Discards Heaviside energy flow component (up to a 
trillion times as much flow as in Poynting flow). 


Afterword: Examples of inanity 
of electrical engineering model (3) 


+ Arbitrarily eliminates COP energy-from-he-vacuum (ЕТУ) 
Systems, by using circuits that sel-enforce Lorentz symmetry 
(forward emf and back emf forced to be equal). 

> That allowed use of simpler (Lorenz-invarant equations to 
describe the operation of such "sel ripling" circuits. 

+ Discarded ll permissible COP>1.0 Maxwellian systems. 

+ Asa simple analogy, it destroys — so to speak — electrical 
heat pumps, Normally a heat pump receives and uses excess 
energy from the environment, thus enabling СОР 1.0 and 
Slo sell-powering Instead, symmetrized EM only permits 
the EM "heat pump" to be on resistance heating, never using 
an exta joule of EM energy Irom the environment 

> This is particularly inane since all EM energy occurs in 
continuing fre flaws, never as so many rocks in а rockpile 


Typical examples of scientific n 
dogma and suppression (1) a 


< Savaged Meyer on energy conservation. 

+ Savaged Wegener on continental drift. 

* Savaged pioneers of ultrawideband radar. 

+ Savaged Becker on revolutionary EM healing. 

< Savaged Ovshinsky on amorphous semiconductors, 

* Savaged cold fusion (600 successful experiments). 

^ Savages free energy research; any EE department can 
build a self-powering Takahashi magnetic engine. 

* Stopped Fogal technology for superluminal commun- 
ication and removing noise from digital signals/photos. 

* Responsible for energy crisis and untold human suffering, 


Typical examples of scientific Ic 
dogma and suppression (2) "s 


* Ruthlessly suppressed revolutionary 
electro-healing (unwittingly using 
precursor disease antiengines) by 
French scientists on the Priore team. 

^ Ignored attempt in 1998 to get U.S. to develop it for 
quick mass casualty treatment and curing. Most BW 
casualties now will be Triage Category 4, set aside and 
allowed to die, Scientific community is responsible. 

* Did not solve four decades of EM induction of diseases 
and health changes in personnel in Moscow Embassy by 
precursor field "disease engines". 

* Most scientists think we are "meat computers". Have no 
notion of time-as-energy, scalar photon, or thought and 
mind operations as time-axis EM dynamics. 


Additional observation E 


* Key persons who could engender understanding of the 
threat science are viciously attacked and vilified. 

= Agents and agents of influence involved, per gaming 
and disinformation techniques. Murder also used. 

* Dramatically reduces probability that U.S. govem- 
ment and scientists wake up to what is ongoing. 

+ Performed by U.S. cartels and also FSB/KGB. 

* For KGB, itis part of the overall attack support plan* 


to insure that the U.S. sleeps on, preoccupied with 
Afghanistan, Iraq, Iran, North Korea, oil, reactors, etc. 
"Rainer siege atack а stays have an accomaarying deen pan- 
‘rama ROO ne мин te moe cbse pe doen д, Ола e 
FORES dea comprese би vey cesa sigo econ шт 


& A famous quote: 


"I know not with what weapons 
World War III will be fought, but 
World War IV will be fought with 
sticks and stones," 


Albert Einstein, 


* The weapons used in the ongoing WW III are indeed 
strange and previously unknown in the West. 


* Scientifically we have been asleep for decades, it 
‘seems, as to the nature of these eerie weapons. 


» We must react swiftly, for there is little action time left. 


& Conclusions (1) 
World War IIL is in full progress. 3 e 


* Multiple total destruction plans feg 
against he United States how 
implemented and converging. 0838 

Success probability very high (maybe 98%). 

* Inserted nukes and BW; scalar interferometers, 

ОР weapons; negative energy EMP: 

robots mind control; and conversions Po 
+ U.S. scientists unaware; few defenses, 


+ Time is very short — less than 3 years; and two 
year critical period with extensive conversion strikes. 


Conclusions (2) 


* U.S. is unacceptably vulnerable: 
> Appalling age and flaws of EM 
models and electrical engineering, 
Naivete, dogma, and cartels in scientific community, 
industry, government, medical community, etc. 
Intelligence community and political community unaware; 
have inadequate scientific advice. Thus ineffective. 
Nation essentially unprepared for the type war ongoing. 
* Main decision makers lack knowledge of eerie new 
‘weapons technology and how to defend against it. 
* Cannot even recognize nature of an attack (Button, 
Svoboda, Hess, Thresher, Gander, Challenger, Titan, 
"TWA-800, Yellowstone, Asian tsunamis, etc.) 


3 Conclusions (3) @ $ 


* Unless galvanized by strongest possible 
Presidential action and crash project to develop 
counters, U.S. will likely be 
destroyed in 3 years or less.* 


* Unless forced in strongest 
manner, the organized U.S. V BONE. 
scientific community will not. 
only fiddle while Rome burns, but. 
it will also assure that Rome burns completely. 


huir year Operalans Phase At end of 2 yer i he decisive point. 


$ Desperate U.S. needs ® Cy 


* Presidential Decision Directive in strongest terms, 
Force scientific community to correct CEM/EE model. 
Expunge 1% evil entourages in national labs, etc. 
Countermeasures against conversion, precursor robots, 
U.S. quantum potential weapons, precursor robots. 
Mind-engine production capability 

Fuel-free energy-from-the-vacuum power systems, 
Portable Priore-type medical treatment units. 

» Sealing of borders and inspection of cargo containers. 


+ Briefing of Congressional leaders and decision makers, 
mayors, governors, legislatures, police forces, etc. 


+ Tailored briefing of American populace and news media. 


ENERGY REGENERATION BY 
L/4 COIL 


COMMENT: This system is based on wireless energy transmission through the ground. 


Elevated Сорау ена Capecihy есца capacity Elevated capacity 


COMMENT: Energy radiated to ambient space lowers the efficiency of this process 


COMMENT: The Receiver and Transmitter coils must have the same resonant frequency 
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COMMENT: A metal sheet can be used instead of a long wire 
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(GLIDE BRIEFING CONTINUED) 


PART B: Background and Weapons Testing 


4 
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BACKGROUND 
AND 
WEAPONS 
TESTING 
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Background and 
weapons testing 


Russian and Western science compared 


fe 


Section contents В 


* Russian science 
* Energetics 
+ Bioenergetics 
* Psychoenergetics 
* Engines and robots 
* Carrier robots 

* Western science 
* Serious flaws 
* Electrodynamics 
* Electrical engineering 


Stalin's dictum in 1945 removed any 
resistance from his scientific community 


Assembled Academy 


‘Stain 


Ie sty б communi tas teen sta ty he US development ot те, 
Stora rate gen tcl trs enean a 
фе Sec You st rem wh hal great new ected bay aa 
Speed va ut your hende Do i nyse d codes 


Response to Stalin's iron dictum v 
* Soviet Academy of Science desperately 
sought anything anomalous and not followed up, which 
could be weaponized for a new "great weapon’, 
* Search included mind, living bodies, inert matter areas. 
* Reviewed, corrected scientific models, e.g., CEM/EE. 
* Нашей in copies of scientific literature journals of the 
West, from Day 1, to analysis institutes by shiploads. 
* One institute alone had some 2,000 Ph.D.'s and their 
staffs (translators, secretaries, etc). 
+ Reviewed each page of each journal issue, Selected ineresin 
items previously not followed up. ii 
+ These reviewed by best nonlinear scientists in the world. 


* Energetics bom in 3 to 4 years; used to design weapons, 


Energetics: Result of this 
great Russian effort 
= Immediately focused on everything important 
that had not been followed up in science. № 
+ Kept this attitude permanently; researched 
most promising areas, using new scientific models 
+ Effort named energetics; has three targeting categories: 
+ Energetics: Inert matter and EM fields, potentials, and 
waves. 
+ Bioenergetics: Living biological matter with biofields, 
biopotentials, and biowaves. 
+ Psychoenergetics: Mind with its scalar (time-polarized) 
electrodynamics). 
+ Expanded QFT's scalar and longitudinal photons; 
couplet observed as scalar potential (voltage). 


Targets of the three branches of energetics weapons 


ЕЕ TENET 
Energetics Bioenergetics | Psychoenergeties 


Origin, of term "energetics" 


* Energetics term recognizes energy 


as the primary thing in the universe, 
В ine first used it — 


С. Helm revived it, separated it into an intensity factor 
and an extensty factor, 


* Ostwald in 1893, 1895, and 1901 raised the energetics 
concept to the forefront. 


* In general relativity terms, curvature of 
spacetime is essentially the same as "energy" or 
"energy in motion" 

* All forces are made by ongoing interaction of ST 
curvature* with matter (mass-energy). 
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Extending energetics Ge 


* Russians scientists. 
extended energetics into 
n-dimensions, including time. = ee 


+ "Observed" physical reality includes. 
mass and space but not time, and time is only inferred, 

* Mind dynamics are electromagnetic and originate on 
the nonobservable* time axis. 

* Mind dynamics are EM time-energy dynamics, 
interacting with a mind/body connection per quantum 
field theory. 


RESET aserabie even in ty Coheren une dns hoever ве 
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Mind-to-body coupling mechanism 


* Time is not an observable, hence mind is not observable. 
* Mind changes on time axis project virtual state 
intersections in 3-space, into the coupled nervous system, 
* Charges in body system provide coherent integration 
of virtual state changes into observable photons. 
^ Intent changes thus integrated into coherent 
observable EM, with small integrating delay. 
* Occurs in "spike" areas (in dendrite discharges). 
* Coherent integration produces intent-coherent EM 
discharges in body's nervous system. 
> Servomechanism control theory then applies in body. 


Body-to-mind coupling mechanism 


* Body changes reflect virtual state changes onto time 
axis, into coupled mind dynamics. 

* Time-energy virtual changes are also coherently 
integrated by the 4-space charges in body. 

= Produces coherent "perceivable" mind changes 
coherent to body responses (after small delay). 

* Mind perceives these changes, compares, readjusts, etc. 

* Delay in total loop gives sense of personal identity. 

* Body identified as 3-space changes coherent to intent, 

+ Non-body (external universe) identified as those 
3-space changes not responding to intent. 

* Provides self, functioning in the world of non-self. 


Energetics for superweapons 


* Khrushchev demanded 
100% ABM defense. ЕР 
* Kapitsa replied to Khrushchev: 


"Ifa means of total neutralization of 
foreign missiles is to be found, it can 
only come from a group of new 
principles in physics, called 
energetics.” 


Basic Energetics fee 


* Scalar interferometry 

* Longitudinal EM waves 

* Precursor engines 

* Negative energy EMP 

* Quantum potential 

* Nonmaterial robots 

* Carrier robots 

* Mind control 

* Mind conversion 

+ Building living systems 
incl Tivi minds 


Selected energetics tests A 


+ Scalar interferometry 


* Kill of USS. Thresher 
* Deep underwater explosion. 
+ Disease inductions at U.S. Embassy 


+ Tesla Shields (ABM defense) 
* Cold Explosions 
+ Weather engineering. 


+ Flameout of aircraft engines 
* Kill of Arrow ОСА 

* Kill of Challenger 

* Kill of TWA-800 

* Quantum potential test 


+ Mind tests — Button, Svoboda, Hess, et. 
+ Robot tests, robot strategic war 


Whittaker's inner electrodynamics* - 


shows the precursor form in space (1) d jg 


* Combination of the two Whittaker papers. 
"decomposes" all EM fields, potentials, and waves into 
a far more fundamental longitudinal EM biwave 
‘dynamics, ‘The latter highly complex continuous flow 
structure is the engine or dynamic form of patterning of 
the field, potential, or wave and its dynamics as it 
actually exists in mass-free space. 

* A longitudinal wave is an oscillating change of energy 
density in spacetime, hence an oscillating ST curvature. 
Whitaker's structure is actually the form in which the 
spacetime precursor EM potential, wave, ог field exists 
in space. 


пура P= ш een 


Whittaker's inner electrodynamics* 
shows the precursor form in space (2) 


* The fields, potentials, and waves taught in CEM/EE are 
the integrated charged matter fields, potentials, and 
‘waves existing only in charged matter when it is being 
acted upon by the Whittaker precursor engines. 

* Integration of the precursor EM engine structure occurs 
only in charged mass. 

* Combination of the two papers provides basis for a 
directly engineerable unified field theory (UFT), more 
fundamental than what is used in the West in its 
century-old electrodynamics and electrical engineering. 

* Soviets began intensive development of this ОЕТ 
immediately after WWII with a series of Manhattan- 


style projects. 


Precursor scalar potential in space: 
longitudinal EM biwave sets 7 | 
ume — 
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Quantum field theory Ww 


‘Two (x, y) are transverse photons (familiar). 


‘Third is longitudinal (z) photon; energy oscillates to and fro 
along line of propagation. Bunches and thins energy density 
of space; is dynamic oscillation of curvature of spacetime, 
+ Thus is basis for engineerable integrated unified field theory. 
Fourth is scalar (polarized) photon. Energy oscillates to 
and fro along the time axis, Dilates and compresses time; 
hence is dynamic oscillation of curvature of spacetime, 
Scalar and longitudinal photons are individually 
onobservable; but the combination of the two is observed as 
instantaneous scalar potential (common voltage). 


The “COLD” and “HOT” ends of a Tesla Coil 
by Donald Smi 


COMMENT: if the excitation coil L1 is positioned in the centre of coil L2, then the Tesla Coil will have a "cold" 


end and a "hol" end. А spark gap can only be connected to the "hot" end. You cannot get a good spark i the 
spark gap is connected to the "cold" end. 


Tesla Coil. Geometry * 


"Hot end” 


“Cold end” 
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> Contains proprietary formation rated to Patent Procedure 
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2 fovent, 1995 
COMMENT: This is very important for practical applications, so read Don Smith's documents for more details. 
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COMMENT: itis easy to understand the "Hot" and "Cold" ends, if one end of the Tesla Cal is grounded. 
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Scalar interferometer* GP 


+ Energy effect in distant 
zone may be E 
heating or cooling, 
and slow (ising) or 
fast (explosive 

7 Specific patterns of local ST 
‘curvature and dynamics (engines) 


тшу also be produced 
+ Beams easily pass the samea 
eerie ae 
‘bose nea elds mem oe ramona 
pues E 
Supethjghways for 
tema longitudinal 
EM waves 
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Khnishehev's 's First Demonstration Strike 
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Khrushchev's 
Second 
Demonstration 
Strike. 


Deep Underwater EM. 
Explosion 11 Ape 1963 

(similar t this photo set of a deep 
underwater nuclear test explosion) 
“Phenomena observed and 
reported by passing U.S. jetliner; 
later poned to ЕВГ and in U.S. 
Coast Guard 

1100 miles na of Puerto Rico, 
‘vee Puerto Rican Trench (ane of 
the deepest pans af the ocean) 


Deep underwater nuclear burst, demonstrating same water 
phenomenology produced by Khrushchev second demonstration 
fon 11 Apr. 1963, the day afe killing the U.S. Tresher. 


Scalar interferometry in the exothermic (heating) mode. 
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Scalar Interferometry In The Endothermic (Cooling) Mode 
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"The Tesia Shield: Hemispherical Shell of Glowing Energy 


Vase? | TESLA SHIELD 


GIANT MISSILE SHIELD TEST SEEN BY PASSING SHIP'S CREW. 
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Special note on ae 
Tesla Shields (1) 

+ Tesla shield placed over a friendly site defends 
against incoming missiles, aircraft, warheads, etc. 
If shield is made with "one-way out engines", 
defensive site can fire out and nothing can fire in. 

+ Unrestricted Tesla shield placed over a hostile site, 
"bottles it up" against both incoming and outgoing 
vehicles, rockets, artillery shells, bombs, etc. 

+ IF made one-way in, the bottling up allows outside 
firings into the targeted site, which itself cannot fire 
ош. Useful against ICBM silos and similar targets. 

+ So itis very useful offensively as well as 
defensively, E.g., an entire naval task force at sea 
could be "bottied up" and neutralized. 


Special note on 
© Tesla Shields (2) бар 


* Multiple interesting of up to three Tesla shields 
(shells) has been observed Dramatically increases 
weapon kill probability against nuclear weapons. 
incoming or outgoing and penetrating the shields. 

* А giant single shield has been observed covering 
Atlanta, Georgia in the "bottle up" mode, but wit 
minimal power so that no damage was done to aircraft 
penetrating the hemispherical shell in either direction. 

* А shield is effective as a cover over hostile ICBM 
fields, to destroy their hostile ICBMs shortly after 
launch, while permitting some Russian ICBMs to 
penetrate and destroy the complex. Russia has had a 
dramatically effective launch phase ABM system for 
decades, So has the Yakuza, on-site in Russia. 


Nick Downie's sighting from the ground of distant Soviet missile shield tests. 


Missile Shield at Sary Shagan 


London Sunday Times, 17 Aug 1980. 
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Endothermic (cold) explosion off the Kurils 9 April 1984 Followed 


by a second test, ап expanding globe of light, added in the exothermic 
mode to demonstrate rapid serial switching between weapon modes 


Weather engineering by 
scalar interferometry 


> Steering jet streams 
+ Make low pressure areas (endothermic) 
+ Make high pressure areas (exothermic) 
+ Move highs and lows, to entrain and ster the jet streams. 
+ Displace cold ай from Canada, warm air from Gulf, and where 
they meet provides sharp fronts and very violent weather. 
* Sharp bends in jet stream add angular momentum, 
+ Spawns tornadoes, powerful storms 
+ Generates much atmospheric energy and lightning. з 
= Ignites fires in those areas deliberately kept dry. 
* Maneuvering and pulsing high and low pressure areas 
vertically above each other produces sudden downbursts. 
* Many combinations and variations available and tested. 


Vivid example of detailed structuring in 
weather engineering interferometry 


Courtesy Scott Stevens, www.weatherwars-info 


А few weather engineering signatures* a 


* Giant radial clouds, twin giant radials. 

+ Sharp "grid" of interference patterns 
across a giant section of the sky. 

^ High structure in a giant radial or 
twin giant radial БЕ 

+ Moving giant radial or twin (crews sometimes just use 
а major highway, and move it along over that highway). 

* Anomalous aerial booms, flashes, etc. when "adjusting 
а grid" or structure of a giant radial. 

T Farge тинн ore decreed Т.Е. Bou, "Sve Weather Словена 
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Giant radial with internal structuring 


Hab Sem MacLachlan 


Directional radial with structuring 


Structuring in clouds 


The Grounded Tesla coil – a hidden form of energy 


EXPLANATION: We can look at the Tesla coil as a piece of metal, Every plece of metal can be charged. If 
Tesla coil is grounded, it has an extra charge delivered from the ground, and has an extra energy also. But, it сап 
be find out only in electrostatics interactions, not in electromagnetic one. 
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: This diagram shows only one instant, after half a cycle, the polarities will be swapped over. 


Commer 


Question: How can we use this fact? 


Answer: We have to arrange an electrostatic interaction: 


в C, в ЛА. 


я 
dun | / + +... -W+ 


charge Biflar Bitar 
>И winding winding 
= [uil 


OR 


= Y 


Comments: Extra capacitors can be used for charging them. 
This looks like Smith's plasma globe device. Maybe, he used this technology. 


“This can be used in charge pump technology for excitation by an alternating electrical field, read 
the section on the charge pump or charge funnel. 


The wiring can be different to that shown above. 
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Spectacular spiral cloud (1) 


Other geological uses of scalar 
interferometry (1) 


+ Deposit energy in fault zones, to 
generate piezoelectric pressure, 
* Quakes result when plates slip 
* Slow increase gives great overpressure 
prior to slip: henee it produces a very 
Жопа quake such as 40 or even 9.3, 
+ More rapid increase usually gives Tess 
overpressure prior to slip; hence medium quake. 
+ Quite rapid increase gives tremors and small quakes 
to medium quakes at will, adjustable as to size. 
* Deposit energy in racks ina no-fault zone, and 
produce anomalous quakes, Can vary magnitude by 
adjusting rate of energy deposit, as stated. 


Other geological uses of 
scalar interferometry (2) 


* Initiate volcano eruptions by 


deposit of energy. 
* Use sea-bottom quakes to TIT 
generate tsunamis. From woUNT ST HELEN 


* When this first written (July 27, 2003), many volcanoes 

around the world were suddenly active. Still are. 
* Тоо many to be totally "natural". 
* Were and are Yakuza practice and preparations. 

* Highly destructive 26 Dec 2004 tsunamis induced in 
Asia were a Yakuza opening test for the Operations 
Phase of asymmetric war just entered. They induced the 
9.3 quake in the ocean floor causing the tsunamis. 


How much does weather 
and climate affect us? ۰ 


> "40% of the $10 trillion U.S. economy is affected 
by weather and climate changes. " 
Conrad С, Гама, US. Undersecretary for 
Commerce, Wall Street Joumal. July 28, 2003, 

* So in addition to what nature's changes already do, 
those weather and climate changes being augmented 
or implemented by hostile weather engineering are 
costing us a bundle. 

* This is a special kind of war, waged in "peacetime", 
and frightfully damaging economically. 


* Weapons use confirmed in 1997 by SecDef Cohen, 
* Its just part of the ongoing "bleed the U.S. dragon". 


Other uses of scalar interferometry (2) xu 


* Deposit negative EM energy in fault zone where 


pressure is rising naturally or by weapons. 
Vds eng bon be cue 
Reo een avo pedi il 
* Deposit EMP in control center of power 
plant,* such as a large nuclear power plant. Controls 
are dudded, runaway reactor core risks meltdown. 
Generate explosions in refineries, oil fields, either of 
positive energy or of negative energy. 
* Use in bioenergetics and psychoenergetics attacks as 
well (produce engines in the interference zone). 
ааа 
рессора ы 


Other uses of scalar interferometry (3) 


+ Scalar interferometer beams and signals 
can be "imbedded" in two or more 

normal but powerful EM signals from 

"normal" transmitters, and used wherever 

the signals meet or overlap. 

Can also operate totally “inside” a 

jormal static potential, EM field, eic. 

Thus scalar interferometry was "buried" and 
disguised inside the Soviet Woodpecker signals. 
U.S. CEM/EE measurements of the overall 
Woodpecker signals showed nothing of it. 

+ Hence ош nation slept on, sublimely ignorant in its 
belief in its archaic and flawed CEM/EE. 


Brewer Brei President Неадеп on Soviet scalar EM Weapons Oct B4 


hen ifs National Securty Counce 
„== кшт 


Typical ABM Defenses 
4 (widely deployed by mid-70s') [m 
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Vacuum engine (precursor 
engine) concept (1) 

* Wheeler said: 

"Space acts on matter, telling it how to move, In turn, 
matter reacts back on space, telling it how to curve. " 

* Wheeler's principle can be expanded for a whole set 
of spacetime curvatures and their dynamics, leading 
1o the spacetime curvature engine concept. 

* This also affects virtual particle flux of vacuum, so it 
creates an exactly corresponding vacuum engine, 

* There is no observable mass in space, so these are 
“massless engines"; i.e., they are precursors to the 
force engines that result in matter when the precursor 
engines interact with it. 


вене pipe as ed W. Maret K.S. Thome, and 3A. Whe, evan 
WA Freeman and Ca, San Pande, 187A p 5. 


Vacuum engine (precursor E 
engine) concept (2) 


* A vacuum engine or 
precursor engine is a 
structural form in 
spacetime, consisting 
of curvatures and 
curvature dynamics, 

+ The "pattern" 
and dynamics for many 
actions, to be induced 

in mass when acted upon 
by the precursor engine, is captured by the geometry. 

* When this precursor engine then interacts with mass, it 
creates an exactly correlated set of forces and their dynamics, 
acting in that mass. 


‘Vacuum engine (precursor 
engine) concept (3) 


* Said another way: Levels of dynamic energy 
structures and levels of dynamic time structures mold 
spacetime geometry itself. 

* This precursor "pattern" and its dynamics is called a 
template or engine. 

+ The precursor template interacts with, and structures, 
the virtual particle flux of vacuum. 

* This forms an exactly corresponding vacuum engine 
(still a special precursor template). 

+ Spatiotemporal structurings and dynamics of the 
engine structuring and dynamics of the 
УРЕ act upon mass at all levels, 


Engines (vacuum engines, 
spacetime curvature engines) 


St 


* Normal EM fields, potentials, and waves decompose into 
sets of longitudinal EM waves (LWs) and their dynamics.* 


* Since these LWs and their dynamics are dynamics in 


‘energy density of spacetime (ST), they are dynamic ST 


curvatures, 


* They enfold general relativity inside extended 
electrodynamics. 
* By manipulating and changing these LWs, one 


manipulates and changes spacetime curvatures and their 


dynamics (and virtual particle Dux of vacuum and its 
penis ud) № 


+ It is a Unified Field engineering where one controls and 
engineers a set of ST curvatures by use of higher group 


symmetry electrodynamics, 


Eg manes Met. an, ST, 321385 оо Рик. Lone мып. os 
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Signal vs. precursor vacuum 


engine: bioenergetics example 
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Unified field theory requires 
modeling and use of supersystem 


Three supersystem components interact with each other: 
+ System and is force dynamics 

* Local active vacuum and its precursor energy dynamics (and engines) 

1 Local curvatures of spacetime and their precursor dynamics (and engines) 


LOCAL ACTIVE VACUUM 
| П 


SYSTEM 


ПШ 


LOCAL CURVATURES OF SPACETIME 


Classical EM kills the supersystem, 
prevents supersystem engineering 


+ Assumes fat local spacetime 
* Assumes inert vacuum 
+ Assumes no intemal precursor energy engines. 


Modeling the supersystem 


+ Higher group symmetry electrodynamics must be used 
* Quaternions as a minimum. 
+ 0(3) EM developed by Evans. 
+ SUQ)xSUQ) EM favored by Barret, 

ford algebra EM shown by others. 

+ The algebra selected must be capable of modeling the 


supersystem interactions (system, active vacuum, 
curvatures of spacetime) and their structural dynamics. 


+ It becomes an engineerable grand unified field theory. 
Evans' new GUFT appears particularly noteworthy. 


* Russian energetics is precisely such a model, obtained 
by correcting the known serious errors in CEM/EE. 


Inertial field device of Toronto XX 
inventor Sid Hurwich* 


+ нима gave Ilis a ести device in 1969 
2 Démorsiatd to Tono police in 1969 
"Pici mme" pam ng ona 
АЕО "ЫЫ 
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ренеп, cand whe һай то 
КЕПШ 
тшдш ears — B 
Эше o мав award June 1576 
+ Invention used a Ene July 3, 176 
* Used again against Iraqi nuclear recor e 
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Novel capability from "freezing time" (1) 

* The flow of time slows in a rotated frame. 

* Rotating frame by 90 degrees "freezes" time. 
Rotated object appears as just "light" in the 
lab frame. 

* To rotated observer, lab itself appears as "just 
light"; can walk through it. 

* Hurwich only affected the inertia of some 
objects in his early device, but effectively. 

* Inone experiment Golden affected clocks and 
watches, of all types, for four days. 


Novel capability from "freezing time" (2) 


* Operating in one's own locally rotated orthogonal frame, 
one can "step around" а 3-space lab wall 


* In lab frame one appears to pass through a wall. 


* In one's own frame, the wall is "of light" and one. 
merely steps through that light. 


* Rotated person sometimes referred to as "cloaked" 
* Bullets pass harmlessly through a cloaked person. 
* Atleast two nations have such capability, as does a 
not-so-nice group using it for assassinations, 
* We had a friendly demonstration and two hostile 
demonstrations (surviving the latter by blind luck). 


Examples of grounded bifilar (multi-strand) coils 
From Tariel Kapanadze in his 100 KW device 


Bilar coil 


Biñlar coil 


from Donald Smith 


Globe device for energy generation 
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Grounding board 


Some demonstrated capabilities RX 
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Move toward first strategic 
energetics attack 


Brezhnev's timetable and slowly 
escalating incidents 


ge 


Section contents A 


Schedule 


Typical test strikes 
Characterization and 
capabilities 

Unexpected retaliation 
Israeli retaliation 
Scheduled strike aborted 


Khrushchev's Jan. 1960 
statement to the Presidium 

+ "We have a new weapon, just within 
the portfolio of our scieniists, so 
powerful that, if unrestrainedly used, 
it could wipe out all life on earth. " 

+ "It is a ‘fantastic’ weapon. " 

+ Ever the ebullient peasant, 
Khrushchev sought to very quickly 
change the balance of power. 

+ Impatiently moved before his scalar us) 
interferometers were in operation. 


Generation of the _ 
Cuban missile crisis 


+ Khrushchev inserted long range missiles and nuclear 
warheads into Cuba in latter 1962, to change 


the balance of power quickly. = 
* His strategic scalar interferometers were 

not yet deployed and ready. His nukes 

and ICBMs were also in bad shape 


* Kennedy called his hand, and he was caught bluffing. 
> After blustering to get U.S. agreement not то invade Cuba, he 
as forced n back dows, suffering severe humiliation before 
the world and the Communist Party 
+ When his strategic interferometers came on line, he 
unleashed two demonstrations to recover face, 


> Killed the U.SS. Thresher on station underwater, off the East 
Coast of the US. 


= Produced a giant underwater EM energy burst the next day, 100 
miles from Puerco Rico. 


Brezhnev’s schedule: A 


> "We are achieving with detente 
what our predecessors have 
been unable to achieve with 
the mailed fist... 
Љу 1985 our power will be so 
irresistible that we can do what 
we wish anywhere on the globe. " 
> A decade later, at a secret meeting 
of European Communist Parties in 1972, 
Brezhnev laid out the 1985 goal and time table, 
* In 1985 the Soviets would be ready to move to 
dominate the earth. 


ё 1985 Soviet preparations a 


* For May Day 1985, a huge Soviet exercise placed 27 "power 
aps" in the Earth, powering up scalar EM weapons arsenal. 

+ Each tap estimated to power up to 6 huge weapons, 

* In 1985, initiated earthquakes, extensive weather engineering, 
killed aircraft and missiles, tuned up metal softening signals, 
initiated a series of highly anomalous storms and electrical 
activity in the atmosphere. Test shots offset from shuttle 
launch killed Arrow DC-8 at Gander, Newfoundland, 

= In 1986, stepped up kill of aircraft, missiles, rockets, etc. 

+ Israel had struck Russians hard in 1984, in one strike 
destroying one third of all missiles in Soviet Northern fleet. 

< Israel also checked the Soviet strategic attack plans shaping, 
toward mid-to-latter 1986. 
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Cooling and exinguishing combustion in the engines ога jüner 
19 Feb, 1085, Use of scalar mrerleromaty im endethermi mode. 


Scalar aparator 
Tso EM atari bun Resin, 
‘through dere каво 


Actual Soviet EM тине srie liset nm Us tte launch at 
Nox 1985 Ts was the smaking gun, 


Етем 
the repistaion poet 
(the marker enn) 


м 
EIL АЕ 


КШ of be Arrow DC at Gander, Newfoundland Dec. 12, 1985. Dual use of scalar 
Jmerferomery in endethermic mode (col combustion in engines to educ И) and 
exothermic mode (sti with EM missile, as at Cape Canaveral 2 weeks earlier by 
Same weapon). 


Kill of Arrow DC-8 (ffe 


* Demonstrated meeting Brezhnev's schedule. 
Killed 248 U.S. soldiers, 8 crew personnel. F 
* Interferometer weapon tested in both modes: 
= Endothermic mode (cooling combustion of engines) 
+ Exothermic mode (strike of EM missile). 
* Successful as high level probe. 
> NSC was caught thinking it was Arab bomb, thus 
having to hide Из illegal Iran-Contra ac 
+ US, Canadian scientific community totally asleep. 
+ Political community interested in "burying" the incident 
quickly, as "icing accident 
lessee Canadan goverment, ere кулге в: o k(n syed oe 
E rr Sa a a дате Se аш 
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Kill of space shuttle Challenger 
Jan. 28, 1986 


* Metal-softening signal on Woodpecker signal grid. 
* Cold stress; Soviets engineered cold wave into Florida. 
> Booster seal problem (thus aggravated). 
* Soviet trawler spyships departed at high 
speed 4 hours before launch. Unprecedented. 
* Birds not flying (unprecedented). Shows high 
juencies for sharp localization, which pains 
bird's small brains. 
+ That night, KGB headquarters gave a party in Moscow to 
celebrate "perfect success of their active measures against 
the Challenger". 
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Prootot metal-sotening signal: In Tennessee, Frank Golden sotens пай: with ampišed 


Woodpecker signal in is area when Challenger destoyed m Ponda. 


U.S. air strike on Libya, April 1986 


Encountered test of а lab prototype quantum potential weapon. 


эз US irent inane 
2 мшу high-powered masters 


id gunn 
ed alta decals 
Ке 
EM тарина om 
ede he нела 


Serene карей “EMI encores 
ОКР омо. 


Us свт" 


Chernobyl disaster - Арг 25-26,1986 


* Great nuclear disaster 
at Chernobyl 

* One of the nuclear. 
reactors suffered a 
disastrous venting of 
its containment building 

* Spewed ош radioactive 
material, which spread 
extensively. 

* Casualties, ete. 

* Was pre-emptive strike 
by a private U.S. group. 


Possible simulation of the L/4 wave “Col 
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What caused Chernobyl's 
nuclear reactor disaster 


* Russian scalar interferometers were 
kindling energy into San Andreas fault, 


repari to give California its longa 
Expected Richter 9.0+ quakes in San aes 
Francisco, Los Angeles, ete. Big One" exes x 
was imminent 


+ Detected by a certain private U.S. group able to use a novel 
countermeasure, Considered striking the distant ansmiters 
то prevent perhaps 100,000 to 200,000 U.S. casualties and 
grave destruction, Risk assessment: Medium. 

* Group struck one of the transmitters (near Chernobyl), 
destroying it 

* Safety circuits on the transmitter held, bled off energy for 
nearly 24 hours, then failed. Flashover of remaining energy 
into earth struck Chernobyl reactor and caused its abrupt 
increase in excess radiation, venting the containment 


Chernobyl disaster 25-26 April 1986 


rierse countermeasures pulse EMP fom the U.S. backradng on 
the interterometer signal wave, suc е ransmiter) desvoying оле. 


Israel forced Soviet 1986 
attack plans to be aborted 


* On Brezhnev's schedule, Soviets were prepared by 
the end of 1985 to attack and destroy the West in 1986. 
= Kill of Arrow DC-B in Dec. 1985 demonstrated meeting 
the schedule. 
> 1984 05, '86 very active in scalar weapons tests. 
= Middle East was to play an important role. 

« Israel struck hard at Soviet forces in 1984; one strike 
alone destroyed some one-third of all the missiles in the. 
Soviet Northern Fleet. This delayed Soviet attack plans. 

* With Israeli QP superweapons facing it, Soviet Union 
(KGB) aborted strike plans to avoid being destroyed." 
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Continued preparations for 
new attack posture 


Chessplayers think many moves 
ahead; the game continues. 
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ба Section contents A 


> Tesla shields and typical tests. 


+ Earthquakes and S 


Cohen's 1997 statement. F 


* Quantum potential and 
weapons capabilities. 


* EM biological warfare. 
* Dudding nuclear weapons. 

* Aum Shinrikyo and Yakuza involvement, 
+ Typical test kill (TWA-800). 


Blunt warning from 

the Soviet Union 

= "Hf the United States deploys a shield in space, ihe 
Soviet Union will ave several options, none of what 
"Washington would wish... The Soviet Union will very 
quickly find a response of which the United States has 
no inkling as ye." 

Set Chat tl Sergei ome, nde Washing Times 
Ag 25,1986, waning e Used эши бы he Saver Union 
Could tae an unpleasant sme rona te U.S day 
Sas Deen naive GD) ce, 
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Shield test over Atlanta, Georgia 12 Nov. 1986 


"Bottling up" shield practice over Atlanta 12 Nov. 1986, 
With a real shield, aircraft or missiles flying into it 
(from inside or from outside) explode and are destroyed. 


Put up or shut up: Counting 
rifles with earthquakes 


(One of the afiermaths of the 1946 Chernobyl counterstrike) 
‘Opening bet (induced quakes) 


Quebec. 25 Nov 88 
Pasadena. aDec ва 
Raise you 
Armenia тоесвв 
Call - what do you have? 
- мава 8 Jan 89 
Four aces 


- Soviet Cental Asia 23 Jan 89 
Clear table (stress rele) 
_ Bakersfield CA et al. (various) 


SecDef Cohen confirms scalar 
interferometry weapons activity 


"Others are engaging even in an eco-type ^N 
of terrorism whereby they can alter the 
climate, set off earthquakes, volcanoes 
remotely through the use af 
electromagnetic waves... 50 there are 
plenty of ingenious minds out there that 
ме at work finding ways in which they 
‘can wreak terror upon other nations. I's 
real, and thats the reason why we have to 
intensify ош efforts, and thats why this is 
зо importan 

“Qual tom DoD News Biete, Secretary ot нелге Wiliam 5. Cohen, 

RA aime Сатет on Team, weapons o Mace берис, 

Sra US Suatogy neri of Georgia, Athens. Nj 28. 1987. 
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HVT quantum potential (1) 


* Bohm's quantum potential: 


* "A quantum particle moves as if it were subject, 
in addition to external potentials, to a potential 
which is a function of its own probability 


Assumptions of Bohm's 
quantum potential 


* Particle and wave function are real and separate 

* Wave function obeys Schrodinger's equation. 

* Particle obeys classical mechanics. 

* Particle couples to wave function through a 
quantum potential. 


Quantum Potential 
Characteristics 


* No point source, not radiated. 
* For QP between two particles: 
* Interaction does not vanish as 


spatial separation becomes very large. 


* Instantaneous connection through multiply- 
connected spacetime. 


* Depends on quantum state of system as a whole. 
* System parts can be greatly separated. 


* Most powerful weaponry on earth. Five nations* 
have it deployed, sixth is closing fast. 


TRESS (KGE), Braz, China, rae and one oiher. 


At the infinite velocity of the quantum potential: 


6$. Each Is Every Other 


Any point in the universe is siting in the alm of one's hand 


dt 
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Usefulness of quantum potential (QP) 


+ Physical reality has vast spectrum of ОР. 
+ A QP connects every member of the 
human species, 


+ All atoms of a specific kind have a Y 
weak QP. 

+ All systems of a specific kind have a 
weak QP. 


+ АШ human minds have a QP, as do all human bodies. 

> Soviets can form a QP among desired targets in a given 
area, and strengthen that QP in that area at will. 

* Effect produced by QP weapon in one lab target is 
simultaneously produced in all participants in the ОР. 


Usefulness of quantum potential. (QP) (2) 


* QP weapons can attack a vast array of 
Widely separated targets with one shot. 
* А "mix" QP can be formed by 
"mixing" multiple component QPs. uu 
* ОР can contain a specific precursor. j A 
engine, or a group of them. 
+ ОР weapons are most powerful weapons on earth, 
> Could indeed destroy the entire human species 
with a single shor, killing every human everywhere. 
+ Or could destroy every AIDS virus and every 
smallpox pathogen with a single shot. 
+ Can dud every nuclear weapon, propulsion system, 
and power plant in about 10 minutes. 


Radionics: Elementary QP use 


+ When a body interacts with an extemal abject by 
photon interaction, the body and that object are 
linked by a very weak QP that is established, 

+ A photo of a person is directly QP-linked to him. 

+ Hieronymus patented use of effect in the 1940s. 

+ Killed insets in distant field by treating photo of the field with 
insecticide in his radionics machine producing a weak QP. 

= Cutout checkerboard pattem; killed bugs only in sections that 
were intact in segmented photo. Bugs migrated to the holes. 

* Ulako corporation killed bugs for farmers for a decade as a 
useful commercial service, in multiple states. 

+ Was outlawed when states realized could also kill humans. 

+ Bin Laden and other high terrorists, e.g., could be killed instantly 
right where they are, merely from their photographs. 


T. Galen Hieronymus 


Quantum potential is a fantastic 
energy-amplifying weapon 7 
+ Use опе primary "station" in operations station 
Connect primary station to a large number of 

objects or systems in many remote places. 


Insert a one megawatt EM pulse into primary. 

Each and every distant object or system simul- 

taneously has that same 1 MW of energy appear in it 
instantaneously, because of multiply connected spacetime 
(effective "superposition" of all participating targets). 

If attack a million targets, it is the same as attacking the 
"primary" and simultaneously all others with the same 
single attack. This is a vast "force amplifier" effect. 

1 MW input in one local target gives 1,000 gigawatts total 
"output" in distant targets. Nothing else compares. 


@ EM biological warfare 


+ Create Kaznacheyev's "disease engine" by 
pumping diseased cell in the time domain, 


then phase conjugating once again in time 
domain, 
< Infold the disease engine in a carrier 
as а Whittaker-Devyatkov structure. 
‘+ ‘Transmit the carrier signal(s) into targeted 
population conventionally or use quantum potential. 
* Kindling of the disease occurs in the target bodies, inducing 
the disease. Gulf War disease induced this way. 


+ Note: Quantum potential (QP) is an ideal carrier; can strike 
entire populace at once, with disease engine(s) desired. 


< QP with one robot carrier and its engines can instantly strike 
all targets on earth with reproduced robotengine copies. 


Countering EM BW: 3 
When signal is available 


> Ор defense is like dueling 
scorpions: He who strikes 
first to the vitals, wins, 


+ Receive, phase conjugate by time-pumping 


* Embed amplified phase conjugated engines in signals 
for transmission. 


* ‘Transmit amplified phase conjugated engines. 


^ Variation: put the antiengines inside the hostile 
transmission signal itself and fire. 


* Places it back into the hostile transmitter(s). 


* Hostile transmitter then transmits both the engine and 
antiengine, nullifying its own effect. 
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Primary coil in Smith's 
device plays the same 
role as the rod in 
Gray's tube. These 
devices use the 
same principle. 


Explanation: 
Both of the two out of phase outputs were used and both connected to the step-down transformer. 
1. Between sparks: 
There is no current in the step-down transformer and so the two ends of L2 are at the same voltage. 
2. During a spark: 
Parasitic capacitors (not shown) connected across both sections of L2 are discharged to ground, and current is 
produced in the step-down transformer. One end of L2 is at ground potential. But, the magnetic feld of this 
current in L2 is perpendicular to the resonating field and so has no influence on it. As a result of this, you 
have power in the load, but the resonance is not destroyed. 
COMMENTS: in my opinion, these schematics have errors in the excitation section. Find those errors. 
Excitation by a single spark is possible. 
In the terminology of Mr. Tesla, this а ‘charge pump’ or ‘charge funnel’. The charges are 
coming from the Ground which is the source of the energy. 


There are more secrets in the following parts. 
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Possible advanced EM Bw 


* Covert EM BW using disease engines. 


* Materials activated (dimensioned). 


* Water structured (dimensioned). 
* Radio, TV emissions structured. 
* Electrical power grid signals structured. 


* Use of quantum potentials with engines. 
* Mindsnapper (negative energy EMP). 
+ Tested twice by Russians in Afghanistan 


* Instant and total death: Separates all mind-aspects 
from every living system in struck area, 


* Enhance or nullify vaccines and antibiotics. 
* Enhance or nullify BW strikes in an area. 


Indicators in EM BW 


* сим: Mitogenetic radiation 
+ Kaznacheyev: — Cytopathogenic mirror effect 
* Devyatkov: Information content of the field 
+ Whitaker Infolded LW electrodynamics 
* Lisitsyn: Genetic brain code broken 
+ Popp: Master cellular control system 
+ Sakharov etal: Мем approaches to general relativity 
* Becker: Cellular regenerative system 
+ Sachs: Unified field theory 
+ Evans 0(3) electrodynamics 
Grand unified field theory (engineerable) 
+ Bearden: Engines using infolded LWs 


QP weapons summary ome 


‘Siege engnes of mimy dieses at one, iate. 


BW attack or opportunistic infections (Gulf War 
Disease was such a test), Tested in US. 


ST NC. 


effect simultaneously in millions of selected targets. 


«Can attack physical systems, minds, bodies, electronics, 
nuclear, etc. by its intemal angie). 


+ Most powerful weapon оп earth; 5 nations now have it: Russia, 
Brazil, China, Israel, and one other friendly nation. A sixth nation is 
closing on it rapidly. 


QP weapons can nullify: ES 


+ Nuclear dead-man fuzing weapons. 

* ICBM nuclear warheads and electronics. 

* Strategic bomber nuclear weapons and electronics. 

* Nuclear submarine nuclear weapons and electronics. 
* Nuclear submarine propulsion systems. 

* Electrical power systems. 

* Electronics and communications systems. 


> Specific chemical agent contamination, biological 
agent contamination, or vaccines. 


* Human immune systems. 
* Satellites, ships, planes, subs, rockets, radios. 


Simultaneous dudding nuclear weapons worldwide, 
and nuclear reactors and nuclear propulsion systems. 


Via quantum potential joining U235 and Plutonium in warheads. 
Includes weapons airborne, underwater, in storage. 
Transmutaons of the nuclides themselves by inserted engines. 
Part of the initial barrage о he launched by Aum Yakuza/KGB. 
Will occur in the first minutes (10) of he strategic strike, following 
Paychoenengeticallycrewedieabling QF weapons sites. 


R Negative energy EMP N 


> Employs negative energy electrons (persistent Dirac Sea 
holes) and their negative energy EM fields and potentials. 

* Extreme electromagnetic pulse of these negative EM 
energy fields strikes target with giant pulse of Dirac Sea 
holes, "eats" free electrons. 

+ All electron currents in target extinguished instantly. 

+ Personnel die instantly; по nerve or brain currents, No cell 
twitches again; ай bacteria, viruses, etc. killed. Soviets tested 
on two Afghan villages in 1980s war. 

+ Mind-body coupling mechanism instantly destroyed, hence 
nickname "Mindsnapper”. Mujahedin called it "wind of death" 

+ All communications, electronics, missiles, nuclear warhead 
electronics, guidance systems, aircraft, ships instantly killed. 


Tre ace posirons (excess pastve charges) by esting ot lecrns 


p Negative energy EMP (2) E 


+ Kill of an entire naval attack force, massed armor attack 
force, satellites, ICBMs, aircraft, tactical missiles, 
artillery shell fuzes, communications, tanks, ships, etc. 

* Can kill an entire large installation or city the same way, 
instantly. 
* Or can kill more localized targets such as electrical power 
plants, power distribution lines and substations, refineries, 
chemical plants, port installations, Pentagon, C2 facility. 

* Can "eat" electron charges in a strong storm front, 
reducing the storm energy. 

+ АП purpose weapon; second only to QP weapons, new 
generation of carrier robots with energetics weapons, and 

leeper mass conversions. 


Briefing to N-4 in 1996 
+ 7-6 Staff Director for C4 systems 
(Adm, Cebrowski) requested briefing on 
Tesla electrodynamics, Naval command in Fld 
proposed this author brief the Admiral. I agrd 
* Naval Ordnance Lab and Naval Research Lab then set 
up a 40-man Ph.D. board as a gauntlet, directed I be 
interrogated and savaged by board. 
+L refused. These folks had fiercely savaged UWB radar 
pioneers such as Harmuth and Barrett and claimed 
UWB radar was impossible." They knew nothing of 
higher group symmetry electrodynamics; and were 
part of the problem, not the solution. 


Tay ter claimed io have been “pioneers of UW radar етеген 


Briefing to N-4 in 1996 

‘informed "briefer has declined the briefing” 
Questioned why, so command had to tell him, 

+ №4 immediately dissolved the gauntlet board, limited 
NOL and NRL to one member each at the brief, ordered 
that briefer not be interrupted. 

+ [then briefed the N-4 on what Tesla EM was, and 
strongly urged another weapons briefing on Russian 
energetics weapons, Second brief was not held. 

+ Later, three colleagues and 1 played intense, desperate 
role in Israelis countering and blocking a massive KGB 
strike on the U.S. by those energetics (Tesla) weapons, 
that would have destroyed this nation on May 1, 1997. 


AUM SHINRIKYO: 


m 


* Cult formed in 1987. OverG0,000 — uwssmc 
members. More than $1 billion in пот 
gold and cash. 


* Taught that U.S. would strike 
Japan with devastating blow 


in latter 1997 = 
* Japan should make preemptive fis. c3 я 
Strike first ыа 


* AUM would get mass destruction weapons 
* Was developing BW weapons 


(anthrax, botulism, "Q" fever, etc.) چ‎ 
* Developed own chemical weapons 
* Made sarin attack on Japanese subways 
= Formed alliance with Japanese Yakuza 


AUM SHINRIKYO: ES 
el 


Alliance with the Japanese Yakuza 


+ Formed alliance with Yakuza rmn ca 
AUM/Yakuza leased operational 
use of strategic Soviet energetics 
weapons (strategic scalar 
interferometers) in latter 1989 

* ‘Trained crews, planned to strike 
US. a terrible "preemptive" blow злата ана 
in 1997 by assisting KGB 

> Using deception, killed targets such as TWA-800 

+ Shoko Asahara's public statements foreshadowed 
Yakuza/Aum Shinrikyo participation in the KGB's 
strategic plan to attack and destroy the U.S. in 1997. 


Es Asahara's public statement) 


* Asahara's public statements hinted at his plans 
with the Yakuza to participate in the scheduled 
FSB/KGB strike on the U.S. in 1997. 

* Quoting Asahara: چڪ‎ 
"Lam certain that in 1997, Armageddon will break 
ош. By ‘break out’ I mean that war will erupt and 
that it will not end soon, Violent battles will 
continue for a couple of years. During that time, the 
‘world population will shrink markedly... A Third 
World War will break out. I stake my religious 
future on this prediction. 1 am sure it will occur." 


Kill of TWA Flight 800 on. 
17 July 1996 by Yakuza/Aum 
Shinrikyo crews N 


ем Wake n Cicus 
отеп notcarors 


ори Чеки wh | 
Ll 
E ey en Sneaky зым. 
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"Enuiston волен 
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July 17,1998 
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© KILL OF TWA FLIGHT 800 SS 


E emerged trom localized 
тершде forward ci. 


+ Emerged нот each poins in focused 
Specie aide some of Da bode. 


Bolas exploded rom inside out. 

+ Bones blown right out through fest 

^ Yep aaa melon don 
‘rem ose i 


Latter Sept. - Early Nov. 1996 
[Many Witnesses] 


© EM MISSILE PRACTICE BP 


LETT) 


Aum Shinrikyo/Vakuza also conducted extensive fir 
tests over Western Australia. Tests after TWA-BOO demonstrated 


‘what had killed the aircraft. 


© EM MISSILE PRACTICE CP 


AND DECEPTION 


ov 17,1996 2220 8. 


ig practice 


=e 


m 


Vicinity of Long land, New York 
Not lar rom where TWA-800 was killed 
jet 


Two aireran sighted obj 
Probe see US. ноет recognized wha 
had happened tothe TWA 800. They dió 


EM Misa Practico 
(Multiple Nights, Multiple Streaks Each) 


ary Wineeses) 
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(SLIDE BRIEFING CONTINUED) 


PART D: Second and Third Attacks Scheduled and Aborted 


SECRET 1.1 
Back EMF suppression i 

Version 2 

Primary and secondary coils are placed on a rod core. All of the cols are arranged in special manner. The 


primary сой is placed in the middle of the core. The secondary сой is in two parts which are positioned at the 
ends of the rod. All of the coils are wound in the same direction. 


aresonance coil 


Secondary 
(load) сой 


Voss 


Rod core 


нае‏ د 
(ors‏ 
Primary‏ 


(resonance) coil 
Explanation: 


The electromagnetic fields produced by the resonant (excitation) current and the load current are perpendicular to 
each other: 


п, 

For load à For resonance. 

tuu 2 a (orexciting) 
current, 


H 


So, although you have power in the load, resonance is not destroyed by that output 
power. 


Comments: The load must be chosen so as to get the maximum amount of power flowing into it. Very low 
loads and very high loads wil both have close to zero energy flowing in them. 


The secondary coil is shunting the primary coil, and so it has a current flowing in it even if no 
loads are connected. 


The secondary coil can be adjusted for resonance too. 


The "rod" material can be air, or other materials. 
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Second and third attacks 
scheduled and aborted 


1997 was a very busy year 


e Section, contents Ñ} 


Attack countering in 1996-97. 
Actions 1996-1997. 

Desperate actions. 

Attack scheduled February 1997. 


The answer: The Israelis are sane, but the 
problem is insane. 


Desperate situation, desperate action. 
A bit of irony. 
Afterword. 


Хх Attack countering in 1996-97 X 


* Contacted by Harry Mason, Australian 


 geophysicist. 
ИИИ... 
explosions, quakes in West Australia "S 


* Obviously were energetics weapons tests. 
> Alerted me to involvement of Aum Shinrikyo, Yakuza. 
> Furnished material on Aum Shinrikyo and Yakuza. 
+ Mason eventually visited me here in the 
USS. for illuminating discussions. © 
+ From these, we pieced together 
‘modifications to Soviet 1996-97 attack scenario. 


* Had it not been for Harry's input, we would not have 
had the picture in time to alert the countering nation, 


XX Actions 1996-1997 (cont'd) ЖХ 


* Mason provided special information that consortium of 

Aum Shinrikyo and Yakuza had leased use of the 
earlier generation Soviet energetics weapons. 

+ Initial downpayment $900 million in gold. we 
Obtained Sen. Sam Nunn's report on terrorism, etc. 
including Aum Shinrikyo. Researched Yakuza. 

+ Feverislily increased work on weapons briefing. 
+ By late 1996, three colleagues and 1 desperately were 
trying to get message to high Israelis, that attack was 
forthcoming. Israel was and is the only nation which 
could and can counter such an attack by a rational foe. 
* FSB/KGB attack first scheduled for February 1997. 


XX Desperate actions № 


* Attempted to alert former Israeli ambassador to UK, 
who had confirmed weapons to UK intermediary. 


* Ambassador was assassinated one week 
before emissary could reach him. 
+ In desperation, sent alerting fax to Israeli 

Embassy Defense Attache, in Washington, D.C. 

* A well-known Ph.D. and close colleague wrote a 
Supporting study. Another close Ph.D. colleague 
delivered a copy to the Israeli Consulate to California, 

* Scheduled attack countered by Israeli action; aborted, 

* Informed U.S. channels of actions (not believed). 


* Relaxed, breathed easier, back to energy and medical 
research, 


XX Attack rescheduled 


* To our astonishment, shortly it 
became obvious that the attack 
was rescheduled for May 1,1997. — ^4 
* We were completely perplexed as 
to how that could be, and Russia 
not disappear from the Earth if the 
attack were launched. 
* A great deal of anguish and wracking of one's 
brain resulted, 
* The answer was disarmingly simple, so it was 
difficult to recognize. 


„А, Answer: Israelis were sane; xx 
“¥ but the problem was insane 


* Israelis had incorporated a sane C2* system. 
+ Wait til recognize preparations, meet, decide, GR 
Ther stench arder for preempt 

+ Бау countered by negative energy EMP. 

© к эй QP personnel suddenly, then destroy ste 

+ Counter simply by rescheduling order of attacks, 

Must be Insane C2 system. 
+ Every 2 hours, computer issues real launch order, 
+ Launch sequence stans "for real”, threat or no threat. 
+ А йте eral is available in the sequence where code can be 
по abor attack and revert weapons, f crews are alive. 

+ Otherwise, QP weapon systems fire and Russia disappears from 


the face of the Earth. In short, it is a wrinkle on the old dead-man 
fuzing and mutual assured destruction (MAD). 


XX Desperate situation, 
desperate action 
+ Latter April; clock ticking, five days from 
attack and certain destruction of the U.S. 

» Desperately faxed Israeli Prime Minister 
directly, explaining problem and solution, 

* Urgently requested Israel switch C2 to 
insane system immediately, and notify Russians. 
+ It was quickly done, 

* Two days before attack, the armada began standing 
down, much to the relief of my colleagues and me. 

< Informed official U.S. channels of all actions, 
They did not believe it. 


* At about the time the great armada started standing 
down, Secretary of Defense Cohen was making his 
1997 statement at a Georgia conference, confirming 
the earlier scalar interferometry weapons. 

* The Secretary did not know that the attack had been 
imminent, or that it was standing down as he spoke. 

+ The U.S. Intelligence Community still did not believe 
itat that time, and did not know of the attack plan, 

* By a hairs breadth the United States survived, thanks 
to the friendly nation and its QP weapons. 

* The FSB/KGB simply resumed its planning and 
‘maneuvering toward another attack opportunity. 


Ху a Afterword ‘Py 


* Also warned Israel and others about mind control 
capabilities achieved by Russia, evidenced by test. 
kills of Captains Button and Svoboda. 

* Some time later (unsure when), the main facilities 
producing those weapons were destroyed, 

* Those facilities will remain destroyed for a great 
many years; but others now operating elsewhere. 

* This pre-emptive action gave us a couple years of 
respite, until the robot attack at the end of 1999 
occurred as a special "Millennium Gift" to the U.S. 


XX Afterword (2) 3 


< ESB/KGB strategic plan to attack and destroy United 
States must include nullifying Israeli counterstrike by 
QP and other major superweapons. 

+ FSB/KGB plan of Strategic Asymmetric ‘Py 
War must include such neutralization 
* Major neutralization possible by use of massive 
numbers of "sleeper" conversion personas inserted into 
(8) appropriate governmental leaders and into 
(b) controVoperational personnel for key superweapons 

+ Sudden massive conversion in Israel disrupts 
government, produces utter chaos, Israel destroys itself. 
+ Asymmetric war passed into Operations Phase circa 
beginning 2005; means massive Sleeper conversions 
being inserted worldwide, ready for triggering. 


World's first subspace 
precursor robot war 
An eerie war fought inside internal structures of 


EM fields and waves. L.e., fought inside group 
internalspace (a special subspace). 


XX E 


Section contents Cae 


* KGB continues developments, 


* Aum Shinrikyo and Yakuza 
involvement. 


* Weather engineering. 
* Causal system robots. 
* Precursor robot tests. 


* Subspace precursor robot war. 
* Afterword. 


FSB/KGB continued weapon [x 
development and attack planning 
* Incidents and tests continued worldwide. 

+ ByFSB/KGB. 

* By rogue Japanese (Aum Shinrikyo and Yakuza). 

= By other nations 


* Several natonsigroups (including Yakuza) used 


Western Australia for a target range. 
* Extensive tests documented by ўч, 
geophysicist Harry Mason. м 


» Occasional aircraft, missile interference or kill. 
* Full-bore weather engineering continued. 


© Aum Shinrikyo and 


Yakuza involvement 


+ On site in Russia, manning strategic scalar 
interferometer sites (kind that killed U.S.S, Thresher). 
+ Heavily engaged in weather warfare over the U.S. and 
North America since early 1990, other range 
practice in Australia, 
= Itching to begin firing to destroy U.S. 
cities and major installations. 
* Yakuza now a major, hidden world force. 
* Penetrates all major Japanese companies. 
+ Penetrates Japanese government. 
* Large presence in oriental populations in U.S. cities. 
> Yakuza is FSB/KGB protege for asymmetric warfare 
against the internal U.S.; intends to destroy us. 


U.S. weather engineered by rogue 

crews on-site in Russia (1) 

> Steering jet streams, 

> Make low pressure areas (endothermic). 

> Make high pressure areas (exothermic). 
* Move highs and lows in coordinated 
fashion, to entrain and steer the jet streams. 

* Displace cold air from Canada, warm air from Gulf. 
+ Where they meet provides sharp fronts and violent 
weather. 

* Basic "cross-ploughed field" grid pattern covers а 


broad area for structuring in the grids (choosing 
localized cooling, heating, force engines in air. 


U.S. weather engineered by rogue 
crews on-site in Russia (2) 
+ Placing sharp bends in jetstream adds 
great angular momentum, 
> Spawns tornadoes, powerful storms. 
> Generates much atmospheric energy 
and lightning. 
> Ignites fires in those areas deliberately kept dry. 
* Maneuvering and pulsing high and low pressure areas 
vertically above each other can produce sudden 
downbursts, 
* Adding spiral twists can generate sudden tornadoes. 
* Created earthquakes and stimulated volcanoes into 
eruption; generated tsunamis, 


Causal (precursor) robots and $ 
the subspace war of 1999-2000 


* For any set of force dynamics in a material system, there is 
a corresponding set of nonmaterial precursor dynamics. 
‘That setis a nonmaterial precursor "engine" (cause) for the 
physical robotic system's dynamics and functioning. 

* The precursor engine can travel through and inside Whittaker 
structure of an EM signal, wave, field, potential, etc. Easily 
travels through matter and through EM radiations from target. 

А material robot thus has a precursor robotic "engine". 

When this precursor robot engine interacts with proper type of 

matter, the material robot functions emerge and are performed. 

* FSB/KGB developed formidable army of the robots, 

* Unleashed them throughout the U.S. in latter 1999. Israelis 
destroyed precursor robot army in latter 1999-early 2000, 


Causal System (Nonmaterial) Precursor Robots 


Causal system robos (CSRs). These are sets of ST curvature engines, 
‘th functons organized ino а single complex weapon system 
Sormuricatin, propagation, weapons elect, and command and control 
functions incorporated, When the CSR interacts win targeted mass, ne. 
mass ала в Tes periorm hose system functors. 


Mass reproduction of a CSR, once made, i simple and inexpensive 
The CSR resides In, or propagates inside, any ЕИ signal, potential, or ld. 


SECRET 1.1 
Back EMF suppression in a resonance coil 
Version 3 
(long wire usage — bifilar usage) 


EXPLANATION: It is very much like Version 1, but here, the two coils are combined into a single coll. 


REMARK There is no current 
in the load without spark 


x 
Secondary (load) T 


bifilar or long line coil Output spark 
\ an 
Ground 


CY Y b = 
[ \ ] Rodcore 


Primary (resonance) 
coil 


IT IS IMPOSSIBLE! 
(Without back EMF suppression) 
By Don Smith 


Multi-coil system for energy multiplication 


COMMENT : You decide how you think it was made. Maybe short-circuited coils will be useful... 


Read the following parts to discover more secrets... 
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Possible CSR* weapons complexes gf 


* Prior to collapse of Soviet empire, U.S. satellites 
observed extensive underground sites in preparation 
(hundreds). 

* Construction and operation continued even after collapse 
of Soviet economy and former Soviet Union. 

* Hence must be of extraordinary importance, and to 
FSB/KGB (the real power in Russia). 

* No normal weapon systems associated with complexes. 

+ Probable sites for research and development, deployment 
and worldwide employment of CSR robots. 


TEREA System Robot Sume a поме robat: vacuum engine о, 
pacem curve eb pecus rte. See adem Арр, 1 on eae and ellett. 


attack 

at end of 1999, first few days of 2000 
+ Sowing apparently he TM 

only analyst capable af 

fa nosing wi е 

Scheduled glam мене == 

CSR ace 

КОВ Genel commanding p 

prom d ~Z 
ЕЕЕ this 
КҮТ 
(probably by Tempest 
ац or energetics) 


T Prezent autho was struck by CSR in later 1999 ia дме а song tut 
eite vana mad Report, slignct agence dd ot beleve t 

+ Melamed tock пай cecuned Westem ants wold have Deve шз 
‘SSR Villen more sous an hed ce aout 


Robot attack on this analyst as an 
intelligence probe in latter 1999 


+ Computer suddenly controlled itself, Screen split, with two 
horizontal bands about two inches wide each, one at top and 
опе at bottom. 

+ Light thus entering eyes from two. төз 
radiant sources (scalar interferometry). 

Engine appears in interference zone. 

+ Sudden violent rapid flashes, as if 
100 flashbulbs at once. Created in 
vision center where nerve signals crossed. 

+ Instant heart fibrillation, nervous system. 
‘malfunctioned, Collapsed onto keyboard. 

+ Ten seconds exposure (30 would be fatal). 

* Required 4 days to recover. Then we notified the Israeli 
Military Attache in Israeli Embassy, etc. 

+ Israelis destroyed millions of robots throughout America 


LAST QUARTER 1999 


3 Massive nonmaterial robot attack 
1999-2001): First subspace war 


+ Y2K problem ongoing, tremendous work ongoing to 
avoid it. 

* Millions of CSR robots were sent in by the KGB* 
through U.S. EM signals, and through EM fields and 
potentials in matter of ocean and Earth. 

+ Penetrated all over 0.5, in satellites, command 
centers, ICBM electronics, nuclear sub electronics, 
computers, NSA, CIA, DIA, etc. 

> Struck ("pinged") this analyst, to watch him notifi 
"system" and see if the official system understoo 

+ We notified U.S., but we also notified Israel. 

sone а Federa Securty Sances, hu ре leopard has not charged 
Ree aia eae cance oom iran can M 


А 


XX Earth's first subspace wa в 


* Israel quickly destroyed millions of robot 
weapon systems on site in electronics and 
installations and computers and command 
centers in the U.S., in Israel, and in other 
Western nations. 
A strategic war of eerie kind occurred in those few days, 
and it did not make a whimper or attract attention of our 
intelligence community. Millions of robots were destroyed. 
* The "infolded" EM inside all normal EM fields, potentials, 
and waves is a special "subspace" mathematically, 
including inside the Earth's matter and the ocean's matter, 
The first great subspace war was fought at the change of 
the millennium for several days, inside EM signals in our 
systems, computers, etc., and no one knew it. 


Ace in he hole 


Afterword to tie eerie al 
1999-2000 strategic war “wer, 

* The West slept on and did not believe the eerie 
monmaterial precursor robots - or the war - at all, 

* We also warned the "little nation” of the mind-control 
psychoenergetics tests as against Button and Svoboda, 
and the coming capability of this threat. 

* The subject had arisen in the previous attack scheduled 
for May 1, 1997, which was narrowly avoided. 

* Many months later a garbled communication indicated 
that Israel had suddenly struck those psychoenergetics 
facilities also, totally destroying them, 

* We did receive an "attaboy" fori 
warning provided in latter 1999. 


the-nick-of time 


ay 4 


Countdown toward 
destruction 


Converging WMD threats 


Section contents Э 


International terrorism. 
Wake-up call. 
Subsequent events. 


Calm before the storm. 


Personal conclusions. 


Time criticality. 


International 
=> 


terrorism escalates 


* International terrorists struck 

hard on Sept. 11,2001. 

* World Trade Center 
(Twin Towers) and 
Pentagon. 

One aircraft, redirected, 


was targeted against 
White House and the 
President. Crashed | 


by onboard struggle. сп d 
Osama Bin Laden was states by Oa CAP Photo 


а household word. 
* Suddenly the "D.C, Doldrums" regarding terrorism and 
WMD threats were destroyed. 


The wake-up ag 


* A month or so later, President 
Bush and VP Cheney had 
been rather thoroughly 
briefed. 

* They understood the nature 
of this war. VP Cheney said: 
"The war on terrorism will not be over in our lifetime. 
It is different than the Gulf War was in the sense that 
it may never end, At least not in our lifetime. 

‘The way I think of it is, it's а new normalcy. " 
Vice President Dick Cheney, Особи 21, 2001. 


m 
& Subsequent events 8 


+ President Bush retaliated against terrorism, 
+ Afghanistan, where the Taliban had 
long harbored Osama Bin Laden, 
+ Iraq, with its record of backing 
terrorism and mass murder of its 
‘own civilians (and its capability for WMD). 
+ Occupation of Iraq and Afghanistan is ongoing, as 
USS. strives to get free, modern governments installed, 
economy restored, and proper internal security forces. 
formed and trained. Resistance and incidents continue. 
Bin Laden remains at large, Saddam Hussein is caught and 
awaiting trial. Hussein's two sons have been Killed. 

+ For FSB/KGB, this is a "bleeding the U.S. dragon" period. 


Calm before the storm. а 


+ U.S. national election also sowed divisiveness 
and preoccupied nation for more than a year. 


+ International terrorists continue insertions. 
* Yakuza prepares portable interferometers; 

North Korea and Iran pursue nukes. 
* Castro's inserted 10,000 guerrillas still here. 
Russian nuclear weapons still in U.S. cities. 
Chinese qult irsenion probably ongoing: [И 
Russian KGB has prepared robots again. 
Inserted conversions finishing; probes will be ev nn „228 
buildup almost certainly underway inside the U.S. itself. 


Personal conclusion of this analyst, 


+ Multiple strategic WMD threats and attacks are rapidly 
converging on the U.S. simultaneously 

+ US woefully unaware of the eerie war and capabilities, (gf 

+ USS. in grave danger, may be destroyed. 

= US. scientific community has failed us. 

* Government and intelligence community 

have totally inadequate scientific advice a 

+ Meanwhile, clock ticks toward midnight, 
+ Insertion phase completed; now In operations phase, 
‘Yakuza registered superweapons on Yellowstone Caldera; achieving 
knockout capability against U.S. with one shot 
+ Shot 9.3 seabotiom quake on Dec, 26, 2004 which caused giant 
tsunamis in Asia. 


‘phn creiere orgnecnpapersi 


ppm RUSSIAN 
==. (FSB/KGB and Yakuza) 
Er THREAT 


© Threats - working Pp 
+ Energetics weapons threat. 
Bioenergetics weapons threat. 

* Robots weapons threat. 

> Psychoenergtics weapons threat E3 
* Conversions threat. 


(to be discussed). 
* Terrorists nuclear and. 


BW weapons threat. 
* Chinese threat. 


> Yakuza/Aum Shinrikyo threat. 


(SLIDE BRIEFING CONTINUED) 


PART E: Bioenergetics and Its Weaponization 


Bioenergetics and its 
weaponization 


Use of infolded EM against living 
bodies, biofields, and biopotentials 


moe mg 


Section contents 


Basic bioenergetics. 

Selected tesis. 

Body radiates its internal patterns. 4 
Information content of the field, 


Ramifications. 

Kaznacheyev experiments and results. 
Microwave radiation of U.S. Embassy. 
Becker's work and ramifications. 

Priore's work, results, and ramifications. 
Shadow disease state, 


immune system reaction, 
> Spreading the immune system. 
* Gulf War Disease: Russian test. 


* 1998 proposal for portable treatment unit. 


Basic bioenergetics Gp 


> Scalar interferometry. 

* Longitudinal EM waves 

* Bioenergetic Engines. 

* Negative energy EMP. 

* Quantum potential. 

* Nonmaterial robots 
attacking bodies. 

* Carrier robots with 
bioenergetic weapons. 


Selected bioenergetics tests 


* Kaznacheyev experiments 
* Microwave radiation of U.S. Embassy 
* Disease induction 
* Deaths of three U.S. Ambassadors 


* Gulf War Syndrome 
* Immune system spreading 


* Carrier robot test against this author 


MODERN OPTIONS? Umm ES. 


For Back EMF suppression с” 
Version 3 ов 
t — 
BHFILAR USAGE Em 


By Tariel Kapanadze 


The fret end BO — opat gap 


The сегөпї ead BC — бее 
‘Dot shown) 


Secondary 
Bifilar Coil (BC) 
Is not grounded 


Step-Down 
transformer 
Ts grounded. 
Possible schematics of the device 
== Free end 
тт2 ти 
12 и 
Ordinary Bifilar 
coil coil 
Load 2 
- Ground Not grounded bed 
BIFILAR USAGE. 
By Timothy Trapp. 


COMMENT: See Trapp's sites for more details 


The body continually receives 
and retransmits EM energy 


+ The body may be considered as a dielectric. 
+ Every part of the dielectric > 
participates in absorption and 
emission of each photon to and i 
from any point on the surface.* = 
* Mechanical force effects are E 
also electrical in nature and 
exchange similarly. p 
> СЕМЕ does not account for 


precursor engines in the exchange. vanes 


heal G. C, "Refection om dielectric materials” r 
American Joumal of Physics, S0012) Dec, 1382. p. 1133-1136. 
The rected feld m a стас materal i not generated 
stats surface hut comes tem everyoerein the eror of, 


Ramifications of i 1 i 


+ AEM "dielectric transmission path” connects every 
part of every cell to every part of the body surface. 
Electrical processes in the body, including deep 
within the cell and its nucleus, participate in 
absorption and emission of every photon to and from 
the body's outer surface (and every mechanical force 
experience). 
+ All body electrical processes participate in exchange 
of precursor engines between body and environment. 
EM emission energy of the body is a conglomerate 
mix of fractions or all processes and functions 
ongoing in the body or affecting it, including in every 
cell, Including the engines. 


Ramifications o£ i i i 


^ Reaction of each photon absorbed on any point of the outer 
surface of the body, connects through the dielectric 
transmission path to every part of the body, including to 
every part of every cell. Skin absorption connects incident 
signals and engines everywhere throughout body also. 

* Every body emission is participated in by every part of the. 
body, including all cells, 

* Body emission "changes" environment, adding EM 
radiation and engines. 

* Body's EM absorption allows environment to change or 
affect every intemal function and part of the body. 

* The body's reaction (healing) system continually readjusts, 
corrects deviations from normalcy, in every cell. 


grum physics, art ofthe photon is localized and partis nonlocalzed, 
ты even ars te unies g 


Ramifications o 1 i i 


* Total of all impinging external EM radiation upon the 
body, plus mechanical "special EM" radiation, affects and 
changes body and all its processes, participating in them. 

* Impinging EM radiation engines can be manipulated to 
either harm or heal the body and any or all of its cells. 

+ The body must continually overcome these externally- 
induced EM changes in its cells and processes, to maintain 
normalcy. 

* The poorly studied cellular regenerative system performs 
the restorative function, which is the fundamental 
"healing" function of the body.* 

тє cba regenerate systern was mosty stade by Becker and a tew aihere- 
Sue FO. веб and Dai E Muray Tha deci corte! ayeni rapta 


Tacite ening amphibians“ Chica crbopaetes ала Red Research, 
Му: Now Oke 1970.18.68 


Ramifications (4)* da 


EM fields and waves decompose into differential 
structures of two scalar potentials. 

Each of the scalar potentials decomposes into a harmonic 
aires of bidirectional longitudinal EM wavepais (LW) 
"Engines" (special LW sets) may be inserted and carried 
Zero vector summations of such internally structured 
fields make scalar stress potentials with infolded 
structured longitudinal wave structures and dynamics. 
Correct multiwave EM waves radiated onto body pass or 
diffuse back through all "emission channels" (poriholes). 
Апу internal part or function of cells, ete. can be directly 
affected, changed, controlled, etc.** 


TERES mo Whitaker papers, 1903 and 1904 лакей eiseuhere 
‘See mao Porthole Geng on жеше чим cheniere. arg, as wel ав 
Prove Paten Anita od genti put Grat 


Devyatkov's "information content of 
the field” (engines by another name) 


Nonthermal millimeter waves. 
* Used in living systems. 

* Sharply resonant actions. 
Hypothesis now a theory. 

* Experiments since 1960s. 

* Confirmed, осетин 
Now basis for 

* Experimental research. 

* Use in medicine and biology. 
New kind of photobiology. 


Information content of the field (2) 


+ Contrary to communications theory волаю TAU 
7 fect increases as frequency decrease 
* Number of resonant frequencies determines (© 
+ Signature oftime-component engines | S 
> For a resonant system 
+ Average linear dimension L, wavelength à- 
+ V = propagation velocity 
vr 


* Number of resonant frequencies. [nere mem 
= Increases as% decreases 
+ In proportion to Li. 7 

> For each resonant frequency: 
+ Particular distribution in the system 


+ Determines state of the system 


xtended dielectric à 
radiation properties 


+ Every part of body dielectric participates in absorption and 
emission of each photon at айу point оп the bodys 
Surface The energy portion ofthe photon caries engines. 

+ The forces are due to ongoing eracons between 

recursor energy engines and the body s charged matter, 
Ball levels trom smallest to largest. oT 

+ AI the body's internal EM fields, potentials, and waves 
decompose via Whitaker 1903 and 1904 into harmonic 
Series of Tongitudinal EM biwave pairs and their dynamics. 

+ Thus all extemal EM radiation of the body carries the 
internal biwave pair dynamics of the total interior, 
including every cll and every condition. 


TRETE C, Recon tom detectie materiis” Am. J а. Physic S02) Dec. 1982, 
Oii Те иледей telo m etic al ert gett ts sac 
Fiennes tom evenire fins к. Tes dr conrurcaton eges 
wena derent e body and benee body ала lens deem. 


Proof that the cellular condition 
is radiated from groups of cells 


+ A diseased, damaged, or infected cell culture will and 
does emit "engines" for its exact internal EM condition, 
hence the disease or damage "generatrix form" itself 
(in the internal structuring of the EM radiations). 

* Further, these "state" emissions can couple into other 
targeted cells to produce disease 
and disorder in them, — 

* Proven in some 5,000 Russian. Ee э a 
experiments by Kaznacheyev. ates 

* Demonstrated induction of cellular 
disease and disorder between EM-coupled but otherwise 
environmentally shielded cell cultures 

+ Similar experiments have been successfully replicated 
in the West by Reid et al, and by Popp et al. 


Kaznacheyev's two-chamber apparatus 


(ЕМ Induction а tes of diseases, physical damage, nuclear radiadon, tanins) 


Асе ule Б амада шо ne prs. Cells oa he lel ane hen damaged a sone selected 
Thin Wid a i wines divider cel on e right remi healthy. Wah a ia quat 
Ади, ега delay be cell oa e it begin to de he same sse or exh esame 
шше. This (шел demens vacium energy (ube precursor energy nde) ctn 


Kaznacheyev's EM induction of 
cellular disease and disorder 


Nae ta ie aan: sah ain 
т n 


Another surprising feature of @ 
Kaznacheyev's experiments 
+ Experiments do not work if targeted cells 
Er aU 
+ The normal light bandwidth occupies less 
than a harmonic interval between ultraviolet and infrared 
* Hence its difference frequencies also fill such an interval 
For a set of n frequencies, the number d of difference 
frequencies is d » n. 
+ The visible light spectrum "jams" specific internal EM 
ала inputs ибаа loch paiay bua e bud, 
turning most environmental signals into harmless warmth. 


(12 generaran) шег are placed sunt a subsunt 
ea wil reve Suspende ba manned rnd enges. ater engines, and 
"nes cuna engine ater psc death are demonstated in ster nar 
белпаз haw пива systems can be made and assembled hom рала" e. 
йашап energie weapon sents hae the ul capably today. 


by UV, hen 2t hours 


Ramifications of Kaznacheyev's 

experimental results (1) 

= Atleast one harmonic interval is necessary for the effect to 
be evidenced in the target cells. More than one is better. 

Interestingly, if we assume the body dielectric to be 

isotropically nonlinear (to first order): 

+ Velocities of the actual transmitted frequencies depend upon 
the particular point on the wave amplitude. 

+ Transmitted frequencies overshoot, interfere, breakup in 
nonlinear dielectric medium. Difference frequencies do not, 

Difference frequency passes through nonlinear dielectric 

medium like a sine wave passing through a linear medium. 

^ West has not investigated direct communication of EM 
"hash" difference frequencies in dielectric human bodies. 


"озеп Fyn, Равене araya: A new скар tor sonar; саст Майы 
Magazine, June 3877 p 107112. 


Ramifications of Kaznacheyev's a 
experimental results (2) 


+ A heterodyne signal — at the difference frequency between an 
input signal and a reference signal — can be enhanced by 
adding noise* as is well-known. 

^ Thus the signal of the disorder in the cellular pattern emitted 
from diseased cells, received by normal cells, can be amplified 
electronically and rather easi 

* Powerline radiation (electronic smog, а form of noise) thus 
carries its own amplification mechanism. Eventually the 
amplification overcomes any squelching by sunlight, ete. 

* The Russians promptly (as early as the late 1950s) weaponized 
and tested these and similar effects, 


7 Dylan, M. Leal, "Noise enhanced heterodyning in bistable systems,” 
Physical Review E. 49). Mar. 1954, p. 1935-1942, 


Microwave radiation of 
U.S. Embassy in Moscow 


BACKGROUND 
Began in aner 
1 Discovered on VP Nixa’ tip 


7. nal ought be nuclear darion 
aed cg ant 


+ gh eve target U.S, Anbasodor 
2. Games person tein of: 


"US. Ambassador a USSR. 

US, President 

NSA, CIA, DIA, NSC, eic. 
— 


Leading ее чишик 
Tro US Ambassadors бей, завес sickened 
andi as changes a pessum y 1h 
ied (eero poeti adea 
ILS maidens requested Soviet cease 


+ No ane could understand what was ging on 
Alumina ees were placed over es 
Pico was declared azar duty zone 


More on Embassy radiation © 


* Diseases, health changes statistically significant, not accidental 

+ Johns-Hopkins scientists measured field radiation 
patterns inside Embassy accurately 

* Health changes occurred only where fields absent. 

< Concluded EM radiation was not the cause.* 

‘Their own measurements falsified their conclusion, 

* Actually it proved some characteristic of the field-free 
(stationary) potentials was the cause, due to their 100% 
correlation. Direct indication of precursor engines. 

+ Standard electrical engineering erroneously considers the force 
fields in charged matter to be primary causative agents. They 
are not; the precursor force-free fields in space are. 


"IF EM radiation were not the cause, then the outbreaks would have 
‘appeared both in fiel areas and in areas devoid of lds. 


Purpose of Embassy radiation 4 


= Struck a high level target (U.S. Ambassador). 
Three U.S. Ambassadors died as a result, 
Hundreds sickened or had health changes. 

+ Ambassador target guaranteed attention 
of CIA, DIA, NSA, etc, Analysts baffled, 
‘Agencies turned to scientific advisors. 

= By U.S. reactions taken at the Embassy, » 
Soviets determined with 100% reliability whether 
U.S. knowledgeable in energetics and whether U. 
had defenses. They didn't. They still only know EE. 

+ U.S. put up window screens against the "normal EM 
field” radiations, Ineffective for stationary potentials. 

+ Proved our ignorance. Valuable intelligence assessment 
tool to the Soviets for decades, 


RADU vs. Radio Free Europes @ 


* Mysterious radiation device, size of small watch 
* Used by Romanian President to dispose of enemies 
> Causes rapid growth of cancer in those persons 
exposed (per General Ion Papeca) 
+ Bizarre cancer deaths in Radio Free Europe 
* Four top officials 
* Included three successive Directors 
> After death threats from Romanian secret service 
* Hence some other nations know of— and have — 
at least some of this technology. 


"US News & World Report, Dec. 32,1988, p. 15. 


Lunev* on Chinese | | 
capability (1) Ш. 

Lunev has cancer, as do most other GRU operatives 
that were stationed in China. 

+ Lunev is highest ranking GRU defector to U.S. 

* When China and Soviet Union had basic 
disagreement, Chinese induced cancer in 

almost all the on-station GRU operatives. 

+ Lunev also states China is U.S.'s greatest threat. 

+ New alliance between Russia, China, and India. 


* See алышу ипе, Though he Eves of he Enemy, Washington, DC: Regnery 
Publishing, 1998, Lunev was a Colonel п GRU meligence. 


Chinese capability о 


* China has WMD and superweapons, 
* Nukes, ICBMs, subs, bombers. 
* Quantum potential weapons. 
* Negative energy EMP weapons. 
* Scalar interferometers 
* BW weapons and bioenergetics weapons. 
* Probably well-along on psychoenergetics as well. 

* China prepares both to reach accommodation with the 
U.S. and to be able to destroy the U.S. 

* China's fiercely increasing energy needs are stoking the 
fires of U.S./China conflict, competing for foreign oil. 


* China probably aware of the present FSB/KGB plan, 
use of the Yakuza, etc, Has new alliance with Russia, 


POSSIBLE CORE CONFIGURATION 
For back EMF suppression 


TOROIDAL CORE 


BLFILAR WINDING 
== 
pc IMPO ER 


COMMENTS: An ordinary excitation winding is wound all of the way around a toroidal core. 
A biflr output winding is wound around the whole of a toroidal core. 
Remember about the "Hot" and "Cold" ends of a bi-filar сой. 


ORDINARY WINDING Output сой 
consists of 


=== "HE {7 С 
/ 


Excitation col 


COMMENT: Remember about the "Ног and "Cold" ends of the output coil 


Output coil 
consists of 
two parts 


mae M 
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Excitation cod 
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Simplified diagram of the immune system 


The puzzle of morphogenesis: 5; 
Lack of knowledge of engines 


* "I remains a challenge, however, to 
understand precisely how the combination of 
tissue repair mechanisms with reactivation of 
embryonic programs can generate growth, 
pattern formation, and morphogenesis in an 
adult animal." 


TTG ereny P. Brockes, "Archia ir regeneraton:Rebuldg 
amer эгилме Seance, 2I66:09) A. 4 1907. 
койа а used or analyze ала understanding, and ли noida ot 


Sorte теде a хот spen ai е cun ener e 
ше suen electodynamics wih "enpner ta cause fau 


{terran} and "an engines” to revere damage (editereniaton 


Effects of dynamic structuring | 
of the scalar potential: Engines 


"It is now known that the d.c. potentials measurable on 
the intact surfaces of all living animals demonstrate a 
complex field pattern that is spatially related to the 
‘anatomical arrangement of the nervous system. 

Rober 0. Becker, "The significance of bioelectrie potentials, 
Bipelectrochemistry and Bioenergetics, Vol. 1, 1974, р. 188. 


* Comment: Potentials and their complex field patterns 
possess internal longitudinal EM biwave dynamics 
(engines) for all nervous system and cellular arrangement 
and functioning of the entire organism, 

> The fields radiated from the body enfold samples of all 
such internal patterns and signals (all such engines). 


hr 


Epochal work ANS 
of Robert Becker mes ene 


Controlled cellular dedifferentiation 
and redifferentiation, and the 


cellular regeneration system e 


| 


Preliminary remarks 


* Medical research and study centers on immune system. 


* Immune system heals nothing, 
= Fights invading pathogens, wins, cleans up. 

+ Healing and restoration accomplished by the 
poorly studied cellular regeneration system. 


* EM system and EM techniques, not drugs. 
+ Cannot be understood via standard CEM/EE, 
Requires higher group symmetry CEM to model it. 

* Becker came within inches of deciphering the regenerative 
system; but CEM/EE failed him, Demonstrated cellular 
dedifferentiation and redifferentiation by EM means. 

* Nominated 3 times for the Nobel Prize. 
* Ruthlessly suppressed for his efforts. 
Funds pulled, forced to retire early, 


Becker's proposed control € 
system governing regeneration 


Vc aq жениш 
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Becker's theoretical control system 
involved with response to injury 


pz СОНЯ кз 
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Extending Becker's work Evi 


+ Becker had only the archaic CEM/EE model | 

available; flawed and grossly inadequate. 

* Insufficient group symmetry. 

+ Already eliminates the "infolded" longitudinal 
wave EM that structurally and dynamically 

Comprises normal EM potentials, fields, and waves 

Eliminates supersystem, engines, and anti-engines. 

* The missing internal LW EM is what is manipulated 

and used by the cellular regenerative system. 

+ Nonlinear phase conjugate optics по yet developed when 
Becker did his seminal works time reversed EM unknown, 
Successful higher symmetry electrodynamics models — 
such as 0(3) — have been developed and are available.* 


nbn Ops Sea Eat Sul ley S00 Val f EAT 


Author's diagram of cellular regenerative system functioning 
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Becker's epochal bone. > 
fracture healing Д 


Опе of the few EM healing modalities approved by FDA and ized in 
some U S. hospitals every year to cure inractabie bone fractures. 


Priore team's Bioenergetics: 
Revolutionary healing 


Using infolded EM on living bodies, 
biofields, and biopotentials 


mc» 


Priore's sensational results 


* Revolutionary cures of terminal cancers 
and tumors in lab animals. Replicated in humans. 

> Cured dread diseases such as trypanosomiasis. 

* Reversed clogged arteries. 

* Restored suppressed immune systems. 

* Did double-blind tests, proving efficacy. 

Caused a sensation in French medical community. 

* Some eminent French scientists worked on it. 

* Spectacular results personally presented to l'Academie 
by Robert Courrier, head of biology section and 
Secretaire Perpetuel of the Academy. 

* Independent tests by Courrier's personal assistant. 
and by University of Bordeaux verified results 


Priore (right) makes a point to 
Chaban-Delmas, Mayor of Bordeaux 


Many of the Priore 
team's experiments 
were done in Bordeaux. 
Antoine Priore patents: 
"ism ee US Pa 
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Priore's laboratory and device 
for treating small animals 


Mechanism of the Priore therapy SA 


+ Produced specifically structured scalar potential 
* Some 17 EM frequencies were 


mixed in a rotating plasma 7 
* Phase conjugates added by plasma 4 
Modulated onto a rippling magnetic 


field; carried it to every cell and all interior parts 


* Formed scalar potential with inner EM longitudinal 
pump waves 


* Hyperspatial pumping of cells/parts as pumped phase 
conjugate mirrors (PPCMs) 

+ Each disease has its "disease-specific" vacuum engine, 

+ Amplified anti-engine created by the LW pumping. 


Mechanism of the Priore therapy 


+ "Inner EM" pumping with 


longitudinal EM waves created mî 
amplified and specific anti-engine Baa 
+ Amplified ani-engine rapidly P 
reversed (dedifferentiated) cells/parts й 
back to normal state. 
* Cells retumed to control by cellular control system 
> Restored cellular control system to full former 
functioning 
+ Scrubbed out the cumulated precancerous state 
+ Eliminated "shadow" disease state 
+ Restored the immune system to 
previous normal functioning 
* No excessive trauma to treated animal 


Block diagram of Priore's healin, 
(regenerative and fimecreversing) process 


‘he damage ar disarm cel в (1) narmal engine and (2) dela disease engine 
7 Making apiece oh, and aang cl uh e evene die 

lad gradually erases i doa condi, beating he e 
«Disi tae body's own cellular regenerative melas, Which ur agli. 


Pautrizel's proof of time reversal of the 
stricken cells back to a previous state 


* Pautrizel compared identical 
treatment of immature rats with 
immature immune systems, and 
mature rats with mature immune 
systems, 

* Treatment restored the damaged 
mature system back to full mature 
functioning. It then recognized 
and dispatched the pathogens. 

* Treatment restored the damaged лоот. 
immature system back to full d 
immature functioning, unable to cope. The pathogens 
promptly reinfected and killed the immature rat. 


Pautrizel's proof of time reversal of the. 
stricken cells back to a previous state (2) 


* The lesson: The body is indeed 
тештей to a previous physical 
state, or dedifferentiated back 
along its previous differentiation 
pathogenic path through time. 

+ Pathogens themselves not killed - 
by the treatment, but by restoring 
the ability of the immune system 
to recognize and destroy them, 


+ Only the previous ability of he OE remar 
immune system is restored by ће "rsevoerssancon 


process, which is a method for controlled biological 
dedifferentiation (time reversal of the stricken cells). 


3-Stories high treatment facility! 


Priores large plasma tube treatment facil for humans. 
Results were duplicated in human experiments, 


At the end of the project, 
Priore had developed а large 
unit to treat humans. 

A few were treated 

Cures replicated what had 
been done in lab animals, 
The massive size of the unit 
and long treatment time 
(hours) made the process 
bulky and very inconvenient 
~ and very expensive, 

We proposed a way to do it 
with а suitcase-sized unit and а treatment time of two minutes. 
(Gee Poi bring wn cheniere ora) 


THE BASIS OF BACK EMF SUPPRESSION 
(Tesla patent) 


(во Motel) ИЕСИ 
N. TESLA. 
REGULATOR FUE DYNAM BLEOTRIO MAOMINES. 
Ко. 236,061. Patented Mar, 2, 1886. 
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17-foot Priore plasma ше 


Used in large machine (3-stories high) to treat a 
limited number of human patients 


Pisos ш converts wansvese EM waves бобы EM waves, presi 
‘hem inside a mageti eld ina buge col around the ube. The аца сапуна! 
‘magne kde penses be aged ving bay down o ame tuc 


Some peculiar results 
by the Priore team 


* Once a rat is cured of a particular disease: 
^ A single drop of blood from the cured rat, 
injected into another at stricken with same 
disorder, Would result in the injected rat getting well slowly 
+ Ability to transfer immunity and healing in the extracted 
drop of blood gradually decayed over period of a few weeks 
> Even the fields and potentials in the blood had been 
altered internally, in the treated animal. 

* Injected animal's cellular regenerative system could 
time-domain pump over the entire body, everywhere 
reducing the delta between that injected drop of blood 
now the rat's own, and the rest of the blood in its body. 

+ Shows anti-engines in molecular potentials of the blood 
of the cured rat, and diffusion of this antiengine pattern 
in EM exchange with the environment as time passes. 


Regeneration in a strain of rat with 

part of its immune system missing 
+ In mammals, the immune system plays a role ill 
reducing the regeneration capability, compared to that 
of more primitive systems. 
+ In a strain of rat where that "suppressive" part of the 
immune system is missing, the regenerative capability 
is dramatically increased, 


* Can regrow cut away sections of tail. 
* Regrows plug cut out of ear 
* Reconnects severed optic nerve. 


+ Partially restores severed spinal cord. 

* The suppressive "delta" engine of the immune system, 
operating simultaneously with the underlying 
primitive regenerative engine, sums to the modern 
much-reduced regenerative engine in the mammal, 


| 


Implications to A 
therapeutic healing "әк 


Controlled cellular dedifferentiation 
and redifferentiation, and the cellular 
regeneration system 


om 


Bombshell: Amplified EM кеше 


+ Amplified disease anti-engine quickly reverses disease, 
* Unified field theory approach and supersystem analysis 
has broken the basic mechanism for healing itself. 


* The Sachs unified field theory applies 
and has been partially fitted. 
+ Evans-Vigier 063) electrodynamics can SR 
properly model li, including both the 
[nterna and external electrsdynamics and effects af engines. 
* Direct engineering development is now possible. 
+ Experimental proof of results obtainable already exists 
in the French hard medical literature. 
< A medical revolution is in the offing. Must change from 
century-old mindset against EM healing, and discover 
higher group symmetry EM, precursor engines and anti- 
engines as used by living biological systems. 


Potential Medical Applications 


* Non-traumatic cancer treatment. 
* Cure cancers and leukemias of all types 


* Remove pre-cancerous state; prevent promotion. 
* Restore damaged system. 


* Treat and cure infectious diseases 


* Cure AIDS and restore immune systems [ 
* Defense against biological warfare. 

* Quickly cure virulent diseases from unknown agents 

* Treat, cure BW victims after symptom developed 

* Both civil populace and armed forces 


+ Dramatically lower health costs 
* Rejuvenate the aged 


An observation for the future 


* When the science of precursor engines 
is developed, physicians will be able 
to tailor these engine combinations to 
restore severed human spines, regrow 
severed limbs,* etc, 

+ They will also be able to direct. 
the body's "normal growth" to reduce 
and direct birth defects, genetic 
defects, mental defects, etc. 

= Aging can and will also be reversed. 


“such capably hus been past shen enis by везе and oers Eg see 
RO еде ah Карл А брыво Core paral epee 
inanis uk Acad Med. Satona ек. AR May 257, ET 


A very important fact ® 


* The two engineers who worked directly with Priore, and 
‘who built his successful treatment machines, are stl alive. 

+ A well-funded research program wi ж 
these engineers could reproduce" = 
Working machines and again 
demonstrate revolutionary results 
achieved by Priore, Pautrlzel, ete. 

* Once the results are reproduced, 
this shows the machines do 

де revolutionary healing. 

+ The government scientific communi 
Could then have a very rapid Manhatian-type program to 
develop portale EM treatment machines, capable of saving 
Millions of U.S. lives in coming terrorist BW attacks. 


To treat and save mass casualties: 
Portable unit urgently needed (1) 


> A small, portable, relatively inexpensive treatment unit, 
not requiring plasmas etc. 

* Treatment in 2 to 5 minutes 
rather than 2-hours. 

Simple treatment appli- 
cation, almost anywhere. 

* Effective in advanced 
stages after symptoms 
emerged, as well as prior to emergence of symptoms, 

> Effective against a wide array of illnesses. 

* Development difficult; use is easy. High 
school student can be trained to use it in 30 minutes, 


To treat and save mass casualties: 
Portable unit urgently needed (2) 


* Unsuccessfully urged crash program to develop, flood 
down units through emergency organizations in great 


‘quantities = 
* Obviously is total anathema = gu 
to the entire Big Pharmaceutical | = 

"drug 'em with expensive P 


drugs" cartel and community. 
* Once precursor anti-engine 
treatment is out of the genie's Act 


bottle, medical science will be dramatically altered. 


* Could save millions of those future Triage Category 4 
(black) patients who presently would be allowed to die. 


Proposal to DoD, USAF, 
NIH, CDC, etc. in 1998 


+ In 1998 we proposed that U.S. government undertake 
crash Manhattan-style project to develop small, portable 
EM precursor engine treatment units for mass casualties 

= Extension of proven Priore mechanism. 
> Develop in 2 years, ata 
cost of 40-100 milion 

+ First generation devices could 
save 70% of mass casualties. 
Second generation devices 
could save perhaps 90%. 

+ Patient treatment time 
$ minutes. Produce thousands, flooded down to hospitals, 
fire stations, police stations, emergency crews. 

+ 30 min. training to learn to set controls, etc. 


Portable unit for rapid, effective 
treatment of mass BW casualties 


+ Two blankets have 
antennas in them. 

+ “Uses an advanced but 
simple concen. 

«Eliminates plasma ub) 
mixing et 


aS coe 
Cos 


complex signal structure, 

~ Irradiation for 2 minutes. 

+ Three such treatments 
one week apart. 

+ Unit can be made self- 
powering on vacuum 
energy. 


Anthrax spray attack os 


* OTA study: Some 200 pounds released in a spray, on 
calm night over Washington, D.C. could result in from 
1103 million casualties. Three times that, if immune 


systems spread by QP weaponry 
+ Symptons вашу алов a 


later, shock and breathing problems cause death in up to 100% 


+ Antibiotics given early (before symptoms) can 
prevent infected persons from becoming ill 


* Limited vaccine, reserved for military 
* Portable bioenergetics treatment device could 
save 70% or more after symptoms already evidenced 


TW ti mer by at least etl mune systems мге spread by QP. 


Anthrax spray attack 2 


* Highly lethal when spores inhaled. 
+ No present effective treatment at all 
unless treatment begun immediately, 


* After symptoms appear, little or no E 
chance to survive regardless of Su poner 
present treatment or not. TEN vue sian 


+ Most casualties will fall in Triage category 4 (black). 
= Useless to treat them with present techniques: likely die. 
Must conserve medicines and vaccines in very short supply. 
* Category 4 patients will just be set aside without 
treatment, and simply allowed to die. 
> Millions of certain deaths under present conditions 
+ МН and other institutions totally uninterested 


B Smallpox: highly contagious, 
no known cure, little vaccine 
+ Killed more than 500 million people in 
20th century before eradicated in 1977; 
Vaccinations ceased in 1980. 
(CA few million doses of vaccine left.) 
+ Russians kept pathogen, developed 
new and virulent strains, sold to terrorists. 
Symptoms appear in about 12 days: fever, headache, nausea. 
ash similar to chickenpox appears, turns into hard blisters. 
* Highly contagious, Kills one-third of its victims. If immune 
| will spread easier and faster and kill two- 


+ smallpox unleashed in any major city on earth, will 
eventually kill 2 bilon persons, or abou 1/3 of the human 
species — unless radical new cure is found and utilized. 

+ Could be contained by portable bioenergetics. 


Urgent U.S. need for portable 
bioenergetics treatment machine* 


* Five nations have developed quantum potential weapons using 
ohms hidden variable theory of quantum mechanics. 
+ Can induce disease engines in matter or bodies at a distance. 
+ Have developed "spreading of immune systems in a targeted 
populace (cleverly tested in Gulf War against U.S. тоор) 
* Cocktail mix of disease engines for 2 dozen different diseases. 
+ Targeted area's human immune systems react to these engines 
cohen they are sull in virtual state, jast below quamum threshold- 
+ Spread immune systems resources "thinned" across 
response to rwo dozen shadow diseases at once. 
+ Then Wi with a terrorist BW attack; spread 
immune systems are overwhelmed easily and quickly. 
+ Yield (casualties) of the attack is increased by factor of 35. 
* Some spreading of U.S, immune systems accomplished and is 
ВЫ 


инни —— 


Additional advantages & 


* Can be developed in a crash program in 2-3 years. 


* After sunk costs, projected cost per unit in mass 
production is less than $150,000. 


> Can be produced by the thousands, 

* Large numbers of emergency 
operators easily produced, 

* Emergency training could be. 
by watching а 30 minute film, 

then performing one supervised group practice run. 

+ First generation equipment can save some 70% of the 
coming mass casualties from anthrax etc. 

* Basis proven in France in thousands of lab animal 
experiments, documented in scientific literature. 


Outcome of 1998 proposal B 


* No one had any notion what we were 
talking about, nor did they care one 
* AL NIH, we never got out of the "poli 
+ Seeing Gulf War Syndrome, NIH shipped package to DoD. 
+ Uninterestd in a scientifically proven method for 
revolutionary cure of cancer and infectious diseases. 

* Apparently no one checked a single French scientific 
reference. Not a single scientist called to discuss the 
mechanisms, quality of the proofs, French literature, 
eic. Absolutely no interest whatsoever. 

* But exercises and studies show we are in horrible 
shape as far as effectively treating mass casualties, 

* We are actually much worse off than the studies show, 
due to QP augmentation by immune system spreading, 
ЕМ BW, and carrier robots, 


Weapons applications (already 
developed or in development) 


* EM engines for any disease or disability 
* Delivered by normal EM signals, 
QP weapons, robots, carrier robots, 


+ Attack entire populace or any fraction desired. 
+ Induce diseases desired 


© "Spread" targeted immune systems so BW attacks by 
international terrorists have extraordinary success. 


* Render vaccines etc. ineffective, 


* Cripple or destroy a populace slowly or with great 
speed, as desire 


Shadow disease state and 
immune system reaction 


‘The show disease state tht snc лий sae ee o te proenering disease 
‘ogi pie а ich Ве umane system react Б dns eae 
‘Freon ый havea yey ea. and iben a quick паев remove ай shadow 
Ste condubas оик о wal dese development Wil ale agg labia, 


SECRET 1.2 


The Spark-Exciting Generator (“SEG”) 
(Charge delivering to LC circuit) 


Isolation Transformer. 758 Coil Зума 
атаана е т 


Л 


For he best result 


тан: Col Systm 
ела Norske L1 


EXPLANATION: 

The spark delivers charge to the L-C circuit 

The charge © оп a capacitor C with voltage U is: Q = Ux C or U=Q/C 
Where Q is a charge delivered by one spark. 
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Spreading (thinning) the immune @ 
system's ability to meet a new pathogen 
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Gulf War Disease: A 
Finding and statement* 


ogee i E 
% Е 
those who served in the Gulf War are ill 


and their illnesses go beyond that which is 
explained by stress or psychiatric diagnosis. " 


T Research Advisory Committee on Gulf War Veterans Illnesses, 2002 


Gulf War Disease (1) A 


+ KGB test of closely controlled immune 
system spreading by QP weapon 
with "cocktail mix” in shadow state. arm 

* Americans, British, Canadian т 
(ABC) troops меге given harsh 
mix of inoculations; French troops 
(and native populace) were not. 

+ АВС immune systems were temporarily depressed 
for some months by the inoculations, but not 
French (or native populace) immune systems. 

+ Shadow state effects in innoculation-lowered ABC 
troop immune systems much more pronounced than in 
French and natives. 


Gulf War Disease 2. 


+ For vaccinated ABC troops, Russians thus could lower 
magnitude of shadow state QP "cocktail mix" 
necessary to produce a reactionable effect.* A 

> Would still affect ABC troops! immune systems 
* Would not affect French and native immune systems. 

* Using this test with dramatically different effects in 
ABC troops versus French troops was a probe to see 
if the U.S. recognized what had happened. 

+ U.S. scientists and intelligence analysts did not 
recognize itat all, and stili do not understand it. 

Titer reminded hat charged pris aly order апа 


"icra corer ли tte sry per (голго engi) 
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Gulf War Disease (3) 3 


+ Lowered ABC immune systems still form. 
a statistical distribution. 

= КСВ further lowered magnitude of shadow state 
cocktail mix, so only a percentage of ABC immune 
systems would be permanently affected. 

* With 45 years (9 generations of weaponization) 
experience in disease induction, this was simple for 
Russian bioenergetics scientists. 

* A percentage of ABC troops immune systems were 
spread and disabled; no effect on French and natives. 
* Opportunistic diseases such as mycoplasma did the rest. 


* Veterans who became ill because of their spread 
immune systems developed "cocktails" of diseases. 


Gulf War Disease (4) a 


+ Gulf War Disease thus is a cocktail mix 
of real opportunistic diseases; several 
such as mycoplasma being prominent. 
* French troops and natives were essentially unaffected. 
* A deliberate probe, so Russians could see if U.S. 
understood QP weapons and immune system spreading. 


They didn't and they don't. МІН doesn't want to hear it; 
See our expose on exchange of EM radiation between 
environment and deep interior of human bodies. 

+ Ор exposure charged the veterans! bodies with the 
Cocktail mix engines. Exchange of body fluids, or 
prolonged exposure to body emanations, could induce 
symptoms and diseases in some wives and children. 


Indications of testing 3 
immune system spreading 


+ Subsequently, immune system spreading was 
tested in entire U.S. very carefully and at low level 
+ Various diseases such as necrotizing fasciitis used. 
+ Signature is an absence of disease vector "path" record, 
but simultaneous statistical distribution of cases 
appearing throughout entire U.S. 
+ Again, a probe to see if NIH and the U.S. had their 
heads out of the sand. They didn't, and they don't. 
+ Some diseases such as mad cow disease in Canada 
and Europe almost certainly have KGB "steering" and 


“augmentation” effects. Avian flu or something similar 
could be the next test. 


me Conclusions а 


* Over several decades a strange strategic set of 
"combination" BW attacks developed and prepared. 
+ BW strikes on the U.S. by any group, will likely be 
augmented by FSB/KGB using QP spreading of U.S. 
immune systems, 
* Can gradually raise the damage with other diseases 
such as mad cow disease, SARS, avian influenza, 
mycoplasma pneumonia, etc. Or, e.g., with normal flu, 
for epidemic. 
+ Adaptable for rapid massive destruction or gradually 
escalating destruction. Destroys the U.S. either way. 

* Combinations provide an "over-the-threshold" 
Capability to insure full strategic destruction of the U.S. 

* NIH and U.S. government unaware. 


(SLIDE BRIEFING CONTINUED) 


PART F: Psychoenergetics and Its Weaponization 


and its weaponization 
Use of infolded precursor EM engines 
against mind and mind operations 


Section соте Д 
+ Intelligence statement. 
* Basic psychoenergetics. 
* Model of living system. 


* Mind levels and 
mind/body coupling. 

* LIDA machine and tests. 

* Personality mechanism. D 

* Model of life and death. 

* Biogenesis 

+ Captains Button, Svoboda, and Hess. 

> Present mind control and new psychoenergetics. 


U.S. Intelligence statement 
on Soviet Psi research* e» 


+ Sooner or later, Soviets may be able to: 
Know contents of documents 
Know troop and ship movements 
* Know installation locations and nature. 
* Mold thoughts at a distance. 
Disable equipment ага distance 
+ Kill persons at a distance 
* Comment: These capabilities and more exist now 
+ Soviet psychoenergetics is a. physics, not Western 
parapsychology as commonly believed 


Eia fene Behavior- USSR (U) 
DIA Repor STES AL 160-72, Duy 197 


A statement necessary for 
Western culture and scientists 
* When God created life and living systems, 

faa 


He also created the process for making life 
anda living biological system. 


+ The process is still there and it exists as a 
process in and of this 4-spatial world. Ш 
* Once the process is discovered and modeled, D 
technology can be developed to apply the process at will. 

+ So scientists can scientifically study the process and 
develop the technology to use it. 

+ Can make a living mind and living biological system, and 
tailor it to form and whatever behavior is desired. 

+ That superweapon science is called psychoenergetics. 


A major Western problem (1): | 
Dep cual bas agaist ether e | 


creation of life as а special electrodynamics ae 


* Debate endlessly, deride experiments, etc. 

+ No definitions for intelligence, consciousness, 
life, living system. 

* Do not understand mind dynamics as special EM 
dynamics on the time axis, using time-polarized 
photons and EM waves from quantum field theor 

* Have many viewpoints of living mind/body syste 
most favor materialism's "meat computer" notion. 

* Very fuzzy on unconscious vs, conscious, and 
interrelation of the two. 

* Do not understand "unconscious" mind is multiply 
Conscious. A half century behind FSB/KGB 
psychoenergetics scientists. 


A major Western problem (2): 
Deep cultural bas agas engineering e 
Sn o eats ecards 


Notions rather 3-spatial and mechanical. No notion of: 
* Mind operations as electrodynamics 
on the time axis (time-polarized photons) 
* "Engines" and "precursor engines" concepts. 


* No apparent use of higher group symmetry 
electrodynamics in biology; but just standard EM. 

* Some good experiments and projects nonetheless. 
‘Aleksandr has proposed five axioms of consciousness, 
"which is at least a decent beginning. 

* Sometimes must state to Western scientists: "When 
God created life, He created the process for creating 
it, That process exists and can be utilized. " 


Choice of fundamental 
units is arbitrary (1) A. 


+ The choice of fundamental units in one's 
physics model is completely arbitrary. 

* A viable physics model can be 

made using only a single funda- 

mental unit and it has been done. Й 
* E. g., choose the joule (energy) as 

the only fundamental unit. 

* All other "fundamental units" are 
functions of energy alone. 


* Time itself, e.g., becomes a pure function of energy. 
+ Hence can speak of "extracting energy from time”. 


———————— 


Choice of fundamental A. 
units is arbitrary (2) 2 


+ In а model using the joule as the only fundamental 
variable, time itself becomes a function of energy. 
* One function of energy can be changed 
into another. Energy can neither be created 4 
nor destroyed, but only changed in form. 
* Time can be changed into energy and vice 
versa. And so on. Space (1. ) also is purely a function 
of energy, and energy can be extracted from it, 
+ Time has correlates to any energy entity, such as 
mass-energy, momentum, "body", field, photon, etc. 
* Since EM energy occurs in flows which can be 
engineered, everything becomes engineerable. 


Forefront Western view 


* Igor Aleksander, emeritus professor, senior investigator 
in neural systems at Imperial College, London: 
* "When it comes to consciousness m 
nobody really understands what they 
are talking about." 
* Some researchers advocate consciousness is an illusion. 
* ‘Strident dispute occurs over what is precisely meant by 


"machine intelligence". Can machines develop intelligence, 
or are they clever programs that only "mimic"? 


* Others insist humans are only clever machines; brain is a 
"meat computer” with the mind itself just an illusion." 


"Riksander preci that in the future machines ий hemselves at least claim to be 
остаз Iis view: tn machines are aca beginning t awalen Some 
‘here ihe erento mind and consciousness research are п ew 


Basic psychoenergetics 


+ Mind: "Sophisticated EM engine" in the time domain.* 
* Mind operations on time-axis have coherent virtual-state 
projections into 3-space body (brain). Charges integrate, 
^ Integration of coherent virtual 3-space changes, 
correlated to minds intent, forms coherent, real 3-space 
ЕМ inputs to brain and nervous system. 
* Movements of body elements give reverse 
rotational projections from 3-space to mind. 
* Coherently integrated to perceivable stat 
to give feedback and "personal identity" 
* Engineerable with higher group symmetry EM. 


ее 
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During the excitation of the L-C circuit by the sparks, the capacitance C is constant. 


After N excitations, the voltage Un on C will be Un = Nx Q/C And, energy En vill be raised as № 


їп other words, If the L-C circuit is excited by charges, we have energy amplification. 


POSSIBLE MODIFICATION 
HV transformer 
(Insulated from ground) 
ос Tesla coil 


Ex 
——L 


Output 


Mg] 


Excitation spark. 


7 Unipolar 


Resonant 


Load 


js 
] сшщ 
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Tesla coil 


Parasitic 
C. capacitance 
Tesla coil or 


l 


capacitor 
bank 


Ground 


COMMENT: You need to understand that a feedback loop in the electromagnetic field is a changing voltage 
level in the L-C circuit capacitor, a high-voltage transformer is connected to collect the excess energy. 


WITHOUT SYNCHRONISATION 


НУ transformer 


Insulated from ground) p 
or Tesla coil 


Unipolar 
Excitation spark 
5 т 
Output. 
эшл 
: == Capacitors 
Load | == © auk 
Step-down transformer 
L Ground 


New view of a living £ Ef AAS 
biological system (i) *€ 
+ "The mind and its operations is an engine in time domain. 
+ The body and its force functions is an engine in 3-space. 
+ "The mind-body linkage mechanism is an engine in pliant 
mass with rotations in 4-space. Thus the "triad system". 
+ All three engines can be engineered at will with higher 
group symmetry electrodynamics. Each has its precursor. 
+ The engines can be individually made, recorded, stored, 
joined, activated, etc. to form real living biosystems, 
+ Living robots can be formed (including at a distance) 


by insertion of triad precursor systems in pliant matter 
(electron gas, plasma, Whittaker interior of EM signals). 


New view of a livin; 
biological system [o] «eff АА 


* The "life-forming process" given by the 
Creator is still present and available! ia 
* Any type of living system is engineerable, 
< One can make a toaster, a napkin — апу 
bit of mass — alive. Some specialists 
already feel that "machines are awakening".* 
+ Energetics scientists have made living 
nonmaterial robots that can reside in 
any bit of matter and adapt its charges 
to perform the functions of its "body". 


Fora ust provoking artise, se pr Aleksander, 1, computer“ euScenta- 
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Delay between mind-body and 

body-mind coupling mechanisms (1) 

* A mind change (dynamic) on the time-axis creates 
а virtual projection component in 3-space (in the 
associated body). 

* "Intent" involves coherent "continued" mind 
changes, producing continual coherent virtual 
projection components in the 3-space body. 

> Coherent serial summation (integration)* in the 
body produces delayed observable photon changes 
in the 3-space body, correlated to mental intent. 

* Hence the coherent mind intent produces observable 
but slightly delayed body changes in nervous system. 
тс ate summoton process posed hores q tein игы anges 
cherry cara Des gust ld af ee eie one ere 
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Delay between mind-body and Я 
body-mind coupling mechanisms (2) 


+ A body-change in 3-space creates a virtual projection 
component on the time-axis, in the associated mind. 

* Coherent body changes produce coherent 
"virtual state” projection components on 
the time-axis, in the mind, 

* Coherent serial summation (integration) produces 
perceivable, delayed (time-polarized photon) 
changes in the mind, correlated to body responses, 

* Hence the coherent body responses produce 
perceivable but slightly delayed mind changes. 

+ The total mind-to-body-to-mind delay/feedback loop 
creates the "sense of self" and sense of "my body". 


Velocity of an object involves rotation 
out of 3-space toward the rime dimension 


Necessary in order to understand the mind-body coupling mechanism, 
+ Bady dynamics initiate on the L axis; mind dynamic initiate on anis T- 


+ An object moving with velaciy 
vce along axis L has rotated 

Troen apace asis L toward he Ume 
dimension t by a smali angle a. 

+ The objects "projection" back ito 
‘apace on аша {yb shorter, providing 
ihe arema- аса contractin. 

+ When veloci v = с, a full ightngle 
turn has been made, and the abject 
has "ia" is projection alang ts 
"recon of metion an L). 

+ Hence о the external observer it 

S appears as a transverse 2-dimensional 
Lorent-Fizgereld Э plane moving alang а the speed of 
Contraction Hight in shot, a photon or a gh wave. 


"Velocity" of a temporal change involves 
rotation, out of the time axis into 3-space 


+ Necessary In order uo understand the mind-body coupling mechanism. 
7 Mind dynamics initiate on the t axls; body dynamics initiate on anis L. 
+ Temporal ponis vei (analogous 

inv) ding ax hes ote ЧУ 
yy rom tm axis T toward apace 
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How personality, awareness, 
and sense of being in the 
world are established (1) 


‘Time-EM mental intent projects virtual EM changes into 
the mind-matter interface's 3-space body side, 

* Via charge negative entropy integration, continued 
Coherent intent projections coherently integrate Ino 
observable EM input, after slight time delay. 

* Servomechanism theory applies in body's response. 

As body responds, physical response projects coherent 
virtual changes back through the mind-matter interface 
and into mind (the time) realm, 

Continued coherent response virtual projections integrate 
into "mentally observable" scalar photon input, after 
slight time delay. This completes the "mind-body" loop. 
"Time delay in loop provides sense of self and conscious 
awareness of the body and of the physical world. 


How personality, awareness, 
and sense of being in the 
world are established (2) 


* Meanwhile, other physical universe change projections 
arrive in time domain which don't coherently integrate, 

* Coherence to intent separates the "self-responses” of 
the body, from the "non-self-responses" of the external 
physical world which are incoherent to intent, 

* "The delay in the complete delay loop, and comparison 
of response to intent, creates the sense of self and living 
('my" body, "my" mind), 

* Comparison to the "self s" response physical world 
(the body) and the non-responsive or "external" physical 
‘world perceptions, creates the sense of the self being 
both "in" the physical world and also "separate" from it. 


Mind-body coupling mechanism at work 
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Mind levels and life and death (1)} 


* The conscious mind is a serial processor. 


* The unconscious mind is totally 
conscious, but multiply so. It is a 
massively parallel processor. 


* The conscious mind is a "periscope" 
projected up from the unconscious 
(up periscope!) to deal with the 
"photon-interaction" perceived 
serial reality that constitutes the 
physical world. 


Mind levels and life and death (2 [a 


* In sleep, the conscious 
mind withdraws into 
the unconscious mind 
(down periscopel). 

* In death, both the 
conscious mind and 
the unconscious mind 
separate from the body 
linkage permanently. The conscious mind is withdrawn 
into the unconscious mind permanently, on the time axis. 


* Hence the "dead" individual is in very much like a deep. 
dream state, Psychologically, one experiences the result 
of what one has "filed" and done. What one has sown, 
now one also reaps, 


Levels of consciousness 
and unconsciousness 
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Mind levels are subject to engineering, attack, control, change, and destruction 
by higher group symmetry electromagnetic (psychoenergetic) technology 


A living biological system 
(psychoenergetics view) 
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Mind levels and life and death (3) È 


* Each "dead" mind still exists in its unconscious, 
"which further exists in the collective human species 
unconscious on various levels — all in time domain. 

* Death and life are therefore directly 
connectable (both exist in the same time) 

+ Dead (disconnected) minds can be engineered 
(in the time domain) as well as living minds 
Connected to functional physical matter "bodies". 
+A mind-ngine on the time domain, without a 
Connected body-engine in 3-space, is what the 
“death state” i However, the conscious mind 
portion is withdrawn into the unconscious portion, 
+The collective human species unconscious can 
in theory be "engineered", as can the biospheric 
Collecive unconscious fot all species, etc. 


Mind levels and life and death (4) 


+ Present biogenesis experiments occur in a nonliving 
disconnected mindworld environment as well as in a 
living mind-connected-to-body environment. * 

* Produce the proper physical "body" tuner (mind-body 
coherent coupling) and body engine, and a "dead" 

mind reconnects, producing a living biosystem again. 

"Charge" and its integration of virtual state 3-space 

energy into observable correlated photons in 3-space 

provides the basic two-way intercommunication between 
mind (time) domain and physical (3-space) domain. 

* Manipulating coherent L` virtual energy entities is 
‘manipulating "observable" entities on the time-axis, 


FTE lows since the experiments occur in ime as well as space. 


< 
= Life and death: E 


Energetics perspective (1) 


* Amind engine, coupled to a mind-body link engine and a 
body engine functioning in matter, is а living organism. 
* Mind (time-engine) in collective species unconscious but 
separated from a functioning mind-body link and body 
engine in matter, is L"-dead (separated from body) 
but still electrodynamically active in the time domain. 
* ш "living" (existing and functioning) in the time-domain, 
it exists in the time domain as time-polarized EM dynamics 
* The "dead" or bodiles functioning mind can be recoupled 
toa body-engine, by a suitable mind-body coupling engine. 
* Thus one can directly engineer a living biological entity, 
including building its mind-engine, its body-engine, and 
its mind-body coupling engine. 


xX Life and death: ES 


Energetics perspective (2) 


+ ALI mind engines from every living system ever in the 
universe, pervade all spacetime since potentials do and 

did so and they reside in the 4-potentials. Inner structuring 
of EM is а vast world having so-called "Akashic records," 


* We are immersed in a completely "living though dead" 
universe as far as mind engines are concerned. The entire 
physical 4-universe is L* -alive but much is also L’-dead. 


* Mind engines can be engineered and constructed, as well 
as spatial body engines and mind-body coupling engines. 
‘They can be connected or reconnected to again form 
living beings (special biological systems). 


* Reconnecting an L’-dead mind to a suitable [2 body is 
physical reincarnation of an L* biological organism. 


Selected psychoenergetics tests 


+ LIDA machine 
+ Lisitsyn decomposition. 
> Captain Button. 

= Points demonstrated 

* Captain Svoboda 

* Points demonstrated 


= Captain Hess 
* Points demonstrated 


Russian LIDA Machine* a 


* U.S. Patent #3,773,049. 

* For treatment of neuropsychic and somatic 
disorders, such as neuroses, psychoses, insomnia, 
hypertension, stammering, bronchial asthma, 
and asthenic and reactive disturbances. 


* Pulsed RF field, pulsed light, and pulsed heat. 
* Positive therapeutic results in 80% of patients. 


* Early psychoenergetics device, quickly superceded, 
hence released for medical use. 
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Typical Miller-Fox-Urey biogenesis 
experimental apparatus (1) 


Туров! Biogenesis Exporments 
Engines of and from 


all life forms ever on 
earth or in the universe 
exist in the ambient 
vacuum potential. 

The Miller-Fox- 

Urey experiments 
were not in 

a "sterile" 
environment. 

Heat (IR) and. 

UV constitute 

(1) a harmonic interval with a difference frequency, and 
(2) amplifying by the process previously shown. 


The Spark-Exciting Generator 
From Don Smith 
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MAINTAIN RESONANCE AND GET FREE-ENERGY !! 


EXPLANATION: It appears that we need to charge the capacitor circuit to an energy level which is greater than 
that of the source energy itself. At first glance, this appears to be an impossible task, but the problem is actually 
solved quite simply. 


The charging system is screened, ог "blinded", to use the terminology of Mr. Tesla, so that it cannot "see" the. 
presence of the charge in the capacitor. To accomplish this, one end of a capacitor is connected to the ground 
and the other end is connected to the high-energy coil, the second end of which is free. After connecting to this 
higher energy level from the energising coil, electrons from the ground can charge a capacitor to a very high level. 


In this case, the charging system does not "see" what charge is already in a capacitor. Each pulse is treated as if 
it were the first pulse ever generated. Thus, the capacitor can reach a higher energy level than of the source isell. 


After the accumulation of the energy, itis discharged to the load through the discharge spark gap. After that, the. 
process is repeated again and again indefinitely 


COMMENT: The frequency of the excitation sparks, must match the resonant frequency of the output сой. 
(capacitors 2 and 14 are used to achieve this goal), This is mulli-spark excitation, 
COMMENT: Charges are pumping from the ground to 11-15 circuit, this device extracts charge from ambient. 
space. Because of this, it will not work properly without a ground connection. 
35 


Typical Miller-Fox-Urey biogenesis 
experimental apparatus (2) 


+ These experiments 
“kindled” previously 
living forms from 
the available gases 
etc. by amplifying 
the ancient living 
engines from their 
virtual state to the 
observable state, 
so the masses were 
‘molded into the 
physical states of 
heir templates. = 


* KGB psychoenergetics weapons scientists understand this. 


Typical Biogenesis Experiments 


Three spectacular FSB/KGB 
psychoenergetics tests in U.S. 
* Captain Button’ bizarre flight to his death 


Ара у 
+ Desa conta svcd persona $ 


+ Target individual performing technical tasks. 
+ Captain Svoboda's "death dive" on 27 May 1997, 
+ Demonstrated switching a fractional conversion, 

‘+ Simply switched Svoboda's sense of up and down, 


* Svoboda reacted with new fraction, diving. 
to her death. 


* Captain Hess's strange suicide on 4 March 1998, 


* Demonstrated ability to function coolly in spite of 
autonomic nervous reflexes until body is nonfunctional, 
* Example of complete conversion, 


Captain Button's bizarre flight to his death on 2 April 1997 
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Captain Button's flyaway path to his eventual fatal crash 


Armed with: 


"Fas Sb bombs reve 
Eh ed [ 4 
2 


Many distinctive Ruslan tests have occurred inthe month af April over the years, in 
preparation for the annual May Day report to the die-hard communist faction of the KGB. 
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Captain Hess's death: conversion 
including autonomic nervous system 


+ Capt: Gordon Hess NY Army National Guard. fg 

- Early morning jog, Mar. 4, 1998, Ft. Knox, КҮ. 

7 Veered aside, sat down, and stabbed himself 26 
times with relatively small Leathemeck шу knife. 
+ егетин Ief heart ventricle twice: each a disabling Blow 
7 enetated lung with hemontaging 4 umes (disabling). 
* Penta liver nce. 
2 Four L-shaped wounds (calmly twisted the kif) 
+ Demonstrates deep control of autonomic nervous system; 
calmly ignored pain, hemorrhaging, ete. altogether. 
"Officially declared a "suicide". Impossible. 
+ Probably an acceptance test of Russian psychoenergetics 
Weapon improvement from 1997 (Button and Svoboda). 
+ Suspended autonomic system reflexes in the conversion. 


When suicide is not suicide 4 


+ When a fraction or all of one's persona is switched, 

then a different entity (from one's normal persona) is 
* In control of the body and nervous system 
* Ordering and carrying out the body's actions. 

* Intentional "suicide" under such circumstances is not 
normal "single persona" suicide. It is murder because 
it is by direct intent and actions of an outside party. 

‘+ It is still "intentional suicide" by the persona in 
control of the body at that time. 

* Itis not suicide by the individual's normal persona. 

* Analogous to "deliberately switched schizophrenia", 
with intent of what the "second persona" will do, 

* Psychiatrists, clinical psychologists, and law 
enforcement officers cannot properly assess it. 


Present mind control capabilities 3 


W5 Psychoenergetics weapons teams 
mentally control all site personnel 


У. Psychoenergetics weapons teams switch 
‘sleeper conversions in all crewmen 


Indicators: Captain Buton and Captain Hess incidents. 


Propagation of Weapon Effects (1) 


as di 


* Conventional weapons propagate matter 
or energy or both through 3-space. 

* Matter (bombs, missiles, projectiles, etc.) 

+ Energy (EM force fields, sonic force fields, etc.) 

* Basically one-to-one, or one "bus" to 
‘many-on-any. 

* Finite propagation velocity v: where 0 < v < c. 


* Time delay: Shielding and pre-strike | 
retaliation possible. 


Propagation of Weapon Effects (2) 


* Structured quantum potential GER 
propagates vacuum ordering Ly H - 
(vacuum engines), instantly. 

Zero time delay (through © о шушы, эшш 


multiply-connected spacetime), «Se 
* No propagation "through space", no "velocity" as such. 
+ Easily one-to-many, without limit. 
> Dramatic energy amplifier (gates, amplifies flux ordering). 
+ Effects arise in local spacetime; no shielding possible. 
* No range limit, since striking distance always zero. 
* QP weapons obsolete all other weapons. 


Conversion and fractional conversion (1) 


* Conversion is insertion of an extra variant 
of complete mind-engine of an individual, 
in that individual, Two separate personalities 
reside in the individual's body. 
* Control switched from one to the other at will 
* Alters the behavior of that individual at will 
= Can insert and switch between multiple variants. 
* Fractional conversion is the insertion of an extra variant 
of a fraction of the mind-engine of an individual, in that 
individual. The fraction is for a given area of behavior. 
* The fractions can be interchanged (switched) at will, 
> Alters specific behavior of individual in one area, at will 
* Can insert and switch between multiple fractions, 
* Can insert and switch between more than two. 


Conversion, and fractional conversion (2) 


+ Can pre-insert conversions and fractional 
conversions, then switch at will, oras & 


frequently as desired. 
* Massive conversions can cause a society to rapidly 


destroy itself, beginning very suddenly and everywhere 
in the soci 


* Can insert personas or fractions in an. 
entire populace or large fraction. 


+ Can massively switch all of them at once. 
* Instantly changes the society and its behavior, 


< With all coordination destroyed, utter chaos reigns. 


Sleeper conversions. 


* Conversions or fractional conversions 
that are inserted, but not switched and. 
activated for a lengthy period, are called "sleepers", 
* А few leaders, a fraction of the society, or all the 
individuals of a society can have sleepers inserted, 
ready for switching 
Multiple personas or fractions can be in each 
individual, waiting for switching conversion, 
* Tailored switching then allows "tailoring" of both 
the societal responses and the momentum of the 
converted society's changes and actions. 


The new psychoenergetics ‘Py 


* Coupled with QP weapons usin; 


engines against mind and min 
dynamics. 
* Coupled with carrier robots each 


transporting hundreds of mind-control 
engine subrobots for unleashing 

* Now becomes a separate, great strategic 
threat more ominous than an all-out nuclear 
strike. 

* Can be cleverly done so unsuspecting nation(s) 
never really know(s) what happened, till too late. 

* Westem science, military, and governments are 
unaware, unprepared, and nearly defenseless, 


(SLIDE BRIEFING CONTINUED) 


PART G: CONVERSION 


fe 


Conversion: Mind, 
behavior, and personality 
control as primary target 


Unified energetics capabilities, 
including robots and engines 
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Section contents e 


Russian National Style 
Strategic attack plan(s) 
Tests and stimuli expected 
Advance indicators 
Defense and counters ( 
Conclusions 


Recommendations 


If you need Mains frequency, ar don't want use an output spark, then read the following parts. 
‘Asymmetrical transformers can be used (read the following parts) 


POSSIBLE SEG ARRANGEMENT 
(From Russian forum) 
Output spark r2 


Excitation spark 
n 


Step-down transformer 
COMMENT: The L1 Tesla сой shown above, is energised by spark 11. Resonant, step-down transformer L2 is 
connected to the L1 Tesla сой by output spark 12. The frequency of f1 is much higher than that of £2. 


SEG WITHOUT SYNCHRONISATION 
From Don Smith 


Three metal 
sheets are used 


Pay attention 
to this part 


REMARK: It must be adjusted by dimensions, materials (727) 


Possible schematics 
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This is not 
completed, 


National style (Russian): E] 
Chessplayer approach 
* Develop each weapon type (move) secretly. 


* Always have elaborate deception plan, 


* Multiple specific "stimuli" probes tested 
in advance of planned actual attack. 


* Ascertains opponent unaware of 
"technique" and coming attack(s). 
* Attacks lulled opponent unless countered. 


* Continues rapid revision and improvement. 


+ When countered once, returns with improved 
techniques, new probing, and new attack(s). 


* Never quits; always maneuvering to attack and win, 


On elements of the strategic A 
KGB attack plan (1) 


* Only outline of probable type plan(s) seen: 
* Attack to be strategic, massive 
(incredibly so). 


* Number of robots/engines may be 100-200 million, 


* Includes positive nullification of Israel, and of any 
USS. retaliatory capability, in first ten minutes. 


* May include nullification of Brazil and China also. 


* Includes nullification of entire strategic strike capability 
of the United States — practical by the robots and ОР 
‘weapons — in that 10 minutes. 


On elements of the strategic & 
KGB attack plan (2) 
* Massive mind control conversions 
nullify both personnel, facilities, 
"weapons, command and control, й 
support facilities, populace, 


+ Wholesale disruption and nullification 
of government officials congress, 
military commands, 


> Total anarchy quickly. 
* Defeat prepared in insertion/preparation phase. 
* Insertion phase has been largely successful; 

U.S. to be defeated in operations phase just begun. 


Expected tests and stimuli (1) s» 


+ Next generation engines and robots. 
+ Great new development beyond 
Captains Button, Svoboda, and Hess. 
+ Probing should be ongoing now, 
using conversions at selected levels. 
+ One or two (few) high government 
officials or personnel surrounding or subordinates. 
or two personnel in critical facilities (e.g. nuclear) 
two personnel in extremely 
ive intelligence agencies. 
* Show multiple personas switching as 
probe to see if U.S. understands, 
* Armada and extreme strategic attack 
planned for about a year later, after the exposures. 


Expected tests and stimuli (2) A. 


Some tests should be bizarre. 


* Person performs some bizare act ff 
or action, totally noncharacteristic. 
+ Personas deliberately switched. 


+ Psychiatrists treat it as "psychiatric problem’ 
+ Overwatch (via robots) assures that system. 
does not understand, with 100% certainty. УС 
Tests should include such acts as: 

* Compromising national security. 

* Committing espionage but so itis easily detected. 

* Physical involvement such as with nuclear 

materials, biological warfare agents, drugs, etc. 


Advance indicators expected (1) е 


Signature indicators in major command and 

control facilities, sensitive agencies, critical weapons 
such as ICBMs and nuclear subs, strange symptoms 
in computers etc. Tests in Congress, Executive 
Branch, perhaps in judicial branch, and in JCS. 
Several high officials converted — at least two. 
Series of a few increasingly bizarre conversions. 
Perhaps a Supreme Court Justice or 

the Vice President, ec. 4 
Several high military officers converted. 
Conversions (few) in news media and 

public, slowly increasing. 


Advance indicators expected (2) a 


* After some of the bizarre conversions, will then 
begin gradual “minor” conversions of public, public 
officials, military personnel, news media on broader scale. 


* Opinions and media coverage gradually change. 


* Similar opinion changes occur in Arab nations, 
Islamic populaces, Europeans, Africans, China, ete. 


* Anti-Americanism steadily rises, "normal" terrorist 
incidents increase, incidents in U.S. increase. 


* May be a special effect in the extremists of both eft 
and right, racism, all social issues to foment conflict. 


* Increasing conflict will start to unravel the entire society. 


* UN should also be unraveled and effectively neutralized 
by strident differences arising and increasing, 


Advance indicators expected (3): 
Orchestration 


* Orchestration of world arena actions by Pe 
orchestration of leadership of factions, 
nations, and their actions. 


* Opinions and media coverage gradually orchestrated. 


* Changes occur in Arab nations, Islamic populaces, 
Europeans, Africans, China, etc., centrally ordered. 


* Orchestrate special effects in the extremists of both left 
and right, racism, all social issues to foment conflict. 


* Intensifying conflict starts to unravel targeted societies, 
control world nations’ behavior and actions. 


* UN, NATO, etc. to be unraveled and neutralized by 
strident differences arising and increasing. 


Advance indicators expected (4) Pe 


* Conversions of foreign high officials, 
so that friendly nations begin to act as hostile nation 
+ Strong, even bizarre developments against Israel. 
+ Another indicator will be terrorists — stimulated into 
unleashing major BW strikes etc., in our cities and 
populace — having unexpected effectiveness due to 
KGB QP spreading of immune systems in the U.S. 
populace. 
» Smallpox, anthrax high possibilities. 
+ Ebola virus and necrotizing fasciitis, 
avian flu etc. also possible, as is smallpox. 


Blurring of classifications| 


* Intelligence agencies are familiar with the definitions 
of "agent" vs, "agent of influence". 
* Conversion and multiple personas gives 
Switching of a given person between: 
= Normal person (one's normal personality). 
* Agent of influence (a second persona 
which is "oriented" in a specific direction, 
to take specific actions at its own volition), or 
> Agent (a third persona which actually 
‘communicates with the "agent handlers" 
«їс. and works for them). 
+ In any case, the person and his personas are. 
‘manipulated like a puppet on a string. 


Defense and counter- ë 
measure capabilities 


* Very few possible for U.S. at present. 

* Urgent that knowledge of the capability 
and such hostile measures be spread. 

* lsraelis have some lesser countermeasures 
"which must be rapidly expanded. 

* US. must have immediate crash national program, 
with a target completion date of a year only. 

* Must have strongest possible Presidential Directive, 
action, and total Support from any agency as needed, 
Move now, or it will be too late. 
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Conclusions (a wx 


+ USS. is in gravest peril in its history, as is humanity 
* Most stringent and fastest possible action is required 
‘Two-thirds to three-quarters of human population 

may be destroyed; probably will be. Eventually the 
entire human species could conceivably self-destruct. 
* Multiple strategic destruction threats already present, 
others converging, 
> Energetics weapons threat. 
> Bioenergetics weapons threat. 
Psychoenergetics weapons threat, robots and conversions. 
Terrorists weapons threat (nuclear and BW). 
> Chinese threat. 
> Yakuza/Aum Shinrikyo threat. 
Orchestrated dissolution of U.S. society, Europe, UN, etc. 


Recommendations CORE а 


+ Cash nuclear scanning ofall С БЫШ, 
incoming shipping containers. 
+ Crash development of energetics 
science and some new counters 
in one year or less, 
* No more than two years available. 
* Immediate Presidential Decision 
Directive issued, highest priority. 
* Crash development, mass production 
of fuel-free self-powering electric 
power systems taking their energy 
freely from the vacuum. Essential. 
+ Immediate cooperation with Israelis for initial counters. 


Recommendations (2) 


* Crash development of the science а 
in one year of less. No more than twe le. 
* Crash development of Priore-type treatment devices 
to survive stimulated large terrorist BW attacks, with 
immune spreading and mass casualties certain, 
The devices are absolutely essential. 
* Immediate "think tank" of most- 
capable young scientists to 
clarify the psychoenergetics. 
roblem and actions to be taken. 
+ Brief U.S. public on insertions of 
nuclear weapons and anthrax already 
accomplished, so will support the program, 


ee Final comments oat 


+ Less than 3 years before our total destruction. 
+ Any delay of prompt and 

drastic national action is fatal. 
* Biggest problem is the U.S. 

scientific and intelligence. 


communities, still sublimely 
resting in archaic EM theory and d 
electrical engineering. The national labs 


are nearly useless for the correction effort, 
as are № 


, NAS, and NAE, DoE, etc. 
* Leaders of the two communities must be 
bluntly shocked as drastically as Stalin. 


shocked his Academy of Science in 1945. 


ки. 


EXPLANATION 


REMINDER: An ordinary capacitor is a device for separating charges on it's plates, 
‘The total charge inside an ordinary capacitor is zero (read the textbooks). 


+4 و‎ + 
E 
MEES 
e = 
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There is an electrical field only inside the capacitor. The electrical field outside the capacitor is zero (because the 
fields cancel each other) 


So far, connecting one plate to the ground we will get no current flowing in this circuit: 
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REMINDER: A separated capacitor is a device for accumulating charges on it's plates. 
The total charge on a separated capacitor is NOT zero (read the textbooks). So far, by connecting one plate 


of the separated capacitor to the ground we will get a current flowing in this circuit (because there is an external 
пев) 
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ae Final comments owe 7 


+ The President of the U.S. will have to 
deliver a "meat axe" ultimatum to the 
Intelligence Agencies, National Academy 
of Sciences, National Academy of 
Engineering, National Scence Foundation, 
NIH, the great national laboratories, etc. 
* Any science or intelligence leader opposing 
the program should be immediately relieved 
under full presidential wartime powers. 
+ It's either fish or cut bait immediately. It's do or die, 
+ For those of us who are religious, it is also a time for 
fervent prayers on behalf of our threatened nation. 


(GLIDE BRIEFING CONTINUED) 


PART H: APPENDIX; Problems in Western Science 


at 


Appendix 1: Problems 
in Western science 


Energy science's flaws and 
limitations 


ag daas start by correcting , 

the flawed CEM/EE model 

+ The classical EM and EE model is seriously 
flawed, and has been for more than a century.* 

* Soviet energetics started by a massive correction 
and reworking (and extension) of CEM/EE. 

+ To understand energetics and energetics weapons, 
its essential to first grasp the horrendous errors that 
are perpetuated in CEM/EE in our universities. 

* More extensive systems of electromagnetics have 
been developed in physics (Yang Mills theory, 
higher group symmetry EM, etc.) because CEM/EE 
does not adequately describe nature. 

> The falsity of assuming force fields in space started 
with basic mechanics several hundred years ago, 
and was continued into CEM/EE by its founders. 
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Seriously flawed path of g 
classical electrodynamics $ 
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Electrodynamics and 
electrical engineering 


* There is not now, and there never has been, an EE 
department, professor, or textbook that knows and 
teaches what really powers an EM circuit or system. 
+ Every EM circuit and system is powered by EM 
energy extracted from the vacuum by the asymmetry 
of opposite charges on the ends of the source dipole. 
‘Basis proven in particle physics since 1957. 

+ AILEM fed energy and EM poeni energy in a circus 
fleet None cores om tectonic energy What by, 
Cranking the shaft of the generator т 


БЕ Seen enna, Dreams a Fa eon Vintage Books, Random House, 1909, p 108 
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Nature of charge is unresolved je ^ 


* Silverman stated: 


Xj. ously enough, we do not know exactly what 
charge is, only what it does. Or, equally significantly, 
watt does not do. EEEN 

* Some things are still a mystery. Ege a charge 

continually pours out real observable photons, 

establishing and replenishing its associated field, 

with no observable energy input. As Sen** stated: 
"The connection between the field and its source has 
always been and still is the most difficult problem in 
classical and quantum electrodynamics," 

* Our approach does give insight into the dynamic 

nature of charge and also where and how it receives 
its nonobservable input energy. 
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The Source Charge Problem (1) 9597 


> Kozyakov** stated the problem more bluntly: 


7A generally acceptable, rigorous definition of radiation 
has hot as yet been formulated «The recurring question 
has been: Why is it rhat an elecizic charge radiates but 
does not absorb light waves despite the fact thatthe 
Maxwell equations are invariant under time reversal?” 


We solved the problem in 1999 and published it.** 
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The Source Charge Problem (2) ^ 


^ First we state the problem: 
> Every charge continuously radiates rel, 
observable EM energy, forming and 
ing its ordered fields and potentials. 
input of observable ЕМ energy to the charge 
* Either the charge: 
> Creates energy out of nothing at ай (falsifying the first law 
of thermodynamics), or 
dt receives, reorders, and integrates disordered virtual state 
energy from the vacuum into ordered observable energy 
(falsifying the second law of thermodynamics). 
+ The latter is true, and the second law requires revision. 
‘A charge continuously consumes virtual state entropy 
and produces observable state negative entropy. 


The Source Charge Problem (3) sat 


^ There is continual: 
+ Disordered virtual photon energy input to ће charge. f 
+ Reordering of the input virtual energy, and 
+ Coherent integration of the reordered virtual EM 
energy input into output as quanta (observable photons) 

* So the charge continually radiates observable photons 
in all directions, extracting the necessary input energy 
from the vacuum subquantal fluctuations. 

* We do not have to discover how to extract EM energy 
from the vacuum via a "new device"! 

* Every charge in every circuit and system already does 
it, freely and continuously. 

* We just must leam to properly catch and use the freely 
flowing EM energy from the vacuum. 


EM energy occurs as sets of 
ongoing energy flows ө 


* Every EM field and potential — whether "static" or 
"dynamic" — is a set of ongoing EM energy flows. 

* Whittaker proved it for the scalar potential in 1903. 

* 1n 1904 he proved any field decomposes into 
differential functions on two scalar potentials. 

* If we further apply his 1903 decomposition to each 
of the "base" scalar potentials of the 1904 paper, 
EM field emerges as a set of energy flows also. 

* Hence Whittaker's work also shows that — in 
producing its fields and potentials — the source charge 
is pouring out real EM energy continuously. 

* Thus EM "static "fields and potentials are ongoing. 
sets of EM energy flows, not "chunks" of static energy. 


The source charge solution: ole 


Free EM energy from the vacuum 4 


* "The emitted observable EM radiation. 

continually establishes and replenishes 4 
the associated spatial EM fields and 
potentials of the source charge, spreading 
at light speed in all directions continuously. 

* There is no "static" EM field from a "static" source, 

* ‘The "static" EM field, its source charge, and the 
vacuum input form a nonequilibrium steady state 
(NESS) system of continual, observable photon. 
emissions and flow from the seething vacuum. 

* Sois the "static" EM potential. 

+ Every EM field, EM potential, and joule of observable 
EM energy is already a set of ongoing free flows of 
EM energy extracted from the vacuum, 


A charge is a dipolar ensemble а 


+ Ап “isolated charge" polarizes its vacuum medium.* 

> Considered om a quantum fid theory view: he ole 
Classical charge is a bare infinite charge in the 
middle surrounded by an infinite charge of 
Virtual particles, of apposite sign. 

> The change ensemble is thus a special 
iind of polarity. It exhibits pony 
ol opposite charges in Из virtual 
photon exchange a priori. 

+ Both the bare charge in the middle 
and he surrounding polarized E 
charge are nie thelr difference Bite 
Se filis The bec fne charges will 
forever sustain the inte difference, 

Tong as the polarization ensemble is not forcibly altered. 


> Because of the broken symmetry of the infinite dipolarity, a 
set of energy flows with finite intensity must therefore 
emerge from the таа ане ensemble. Playing with 
hors mean playing with rite differences 
‘between appositive infinite energy flows. 

* Because the fundamental charges have 
infinite charge and infinite energy, the 
flow of energy from the charge will 
be sustained forever. 


> The broken oe reat 


charges was proven by Wu eta 
in 1959, and a Nobel Prize was 
awarded to Leo and Yang he sume ye. 

є "The observable flow of EM energy I from virtual energy 
thats come observable" (ben reordered coherent 
Integrated to the quantum level, and reemitted as quanta). 


Solution to the е 
source charge problem 5 © 


* Opposite charges also are a broken symmetry 
in the fierce vacuum's virtual particle exchange. 

* Continually absorbs virtual EM energy, transduces it 
into observable EM energy (photons), and then emits 
the observable photons in all directions in 3-space. 

+ The source charge and any dipolarity continuously 
consume positive entropy of the virtual state and 
convert it to negative entropy of the observable state. 

+ The charge falsifies the present second law of thermo- 
dynamics, requiring its revision, and is an example of a 
real system continuously producing negative entropy." 
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Where EM energy comes ton E 


+ Every joule of EM energy comes fium he vacuum, 
via broken symmetry of source charges (dipalaritie, 
considering polarized vacuum). \ 

= Charge consumes positive \ | iy Ed 
entropy (breaks symmetry) ЗА iem 
ofthe disordered vital oS mm 
state and convens itto РЕ т сс 
negative entropy Of he 27 LS pue 
observable state. There is 7 № к 
а hierarchy of symmetries,* 

+ Charge is first known physical system to continuously 
produce negative entropy, as theoretically possible**. 

ge py wie had tap 

Килт а ГЕСЕ 


кслс ла 


The magic reordering 
(negative entropy) process 


m*(t) = m(t) + dm, + dm; + dm, +... 


-=g 4 
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The fundamental charged particle continually 

absorbs disordered virtual state EM energy and 

re-emits it as ordered observable EM energy 

Each increment absorbed of virtual energy produces a 

virtal-change of the charge’ already unitary таз.” 

"The serial differentials of its mass-energy are spatially re- 

ordered energy. Each is a change to what is there before. 

‘The differentials thus coherently sum, so a single, unitary 

differential of virtual mass-energy (its excitation) grows. 

+ When the quantum threshold is reached, there is enough 
new mass-energy to produce а real, observable photon. 

+ Ziterbewegung"* shakes out an observable photon, 
emitted from the particle in its abrupt excitation decay. 

> Fevnman ratcheting: The virtual excitation process. 
continues again, and the process reiterates unceasingly- 
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REMARK: We get the same situation, if only one plate of an ordinary capacitor is charged. So far, connecting 
an uncharged plate of an ordinary capacitor to the ground we get a current flowing in this circuit also (because 
there is an external field) 
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Alternately charging а capacitor’s plates 


‘Avramenko's plug = is ita free energy device? 


The principle: Each plate of a capacitor charges as a separated capacitor. Charging takes place in an 
alternating fashion, first one plate and then the other plate. 


м |о ¢ ETT 


The result: The capacitor is charged to a voltage which is greater than that which the charging system delivers. 


Explanation: The external field of an ordinary charged capacitor is equal to or near zero, as noted above. So, if 
you charge plates as a separated capacitor (upload or download charge), the charging system will not "see" the 
field which already exists inside the capacitor, and will charge the plates as if the field inside the capacitor is 
absent. 


Before After 
charging charging 
/ 
ү 
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Е 
External field is absent Extemal field is 


Опсе a plate has been charged, begin to charge another plate. 
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od! 
Virtual photon interactions ж. 
reveal secret of negative entropy (6 900 


+ Observable photons from source charge 
Continuously radiate away at speed of light, 

* They establish and continuously replenish associated 
EM fields and potentials, spreading at light speed. 

* Point intensity of fields and potentials is deterministic, 
as a function of radial distance from source charge. 

* The charge is a nonequilibrium steady state (NESS) 
deterministic system. А "static" field or potential is а 
set of ongoing continuous free EM energy flows. 

+ Such a NESS system theoretically can exhibit 
continuous negative entropy. Charge is the first known 
physical system that can be observed to do so.** 


Charge falsifies the old second law of 
thermodynamics to any macroscopic level since 
the fields and potentials are deterministic (.1) 


* Charge exhibits continuous negative entropy 
production. 
^. Falsifies second law, which is based on Klein's 
1872 geometry* and group theoretic methods. 
+ Validates theoretical proof hat continuous 
roduction of negative entropy is possible, m 
fs shown by Evans and Rondoni” 

* In Klein geometry, a broken symmetry at one level 
loses the information at that level, reducing the overall 
symmetry to that of the lower level. This is a positive 
entropy process because the ordering is decreased. 

* So dS > 0 is arbitrarily "wired in" to Klein geometry! 

TERES pent tenete em garnered ци ап. 
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Charge falsifies the old second law of 
thermodynamics to any macroscopic level since 
the fields and potentials are deterministic (2) 


* In Leyton’s object-oriented geometry,* a 
broken symmetry at one level generates. 
anew symmetry at the next higher level, z 
with a layer incorporating all information 
of the lower levels. This is a negative entropy 
process because the ordering is increased. "eme 

+ Leyton's extended geometry and deeper group. 
theoretical methods inherently falsify the present second 
law of thermodynamics by including negative entropy 
and the negative entropy action of the source charge. 

+ Leyton's work is a new revolution in physics, as 
fundamental as was the original prediction of asymmetry 
by Lee and Yang, awarded the Nobel Prize in 1957. 


бар А сене Theory of Shape Springer- at Bein, 201. 


Breaking the zero-symmetry 


E 
state of the disordered vacuum (1) > 


* Vacuum fluctuations are disordered and subquantal, 
overall (statistically). 

> Hence the overall ordering (symmetry) of the 
vacuum may be taken as zero. This zero symmetry 
isa specific symmetry state of the overall vacuum. 

* But in these fluctuations, local polarizations 
(opposite charges) continually appear and disappear 

+ While a local polarization exists, it is a "broken 
symmetry" of the vacuum state. Hence it is a local 
violation of the "zero symmetry” of the overall vacuum, 
and the usual transient fluctuation theorems apply.* 
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Breaking the zero-symmetry 
state of the disordered vacuum (2) © 


+ Equilibrium is the state of maximum entropy of a system, 
* Ina system in statistical equilibrium, local transient 
statistical fluctuations continually occur. 
+ In a local transient fluctuation. 
+ Equilibrium is broken and entropy is momentarily reduced. 
+ The Second Law of thermodynamics is violated and such 
fluctuation obeys а transient fluctuation theorem.” 
+ Violation can last appreciably — e.g, up to two seconds.** 
* Local nonequilibrium steady state interactions with the 
observable state (as with a fundamental charged particle) 
can violate the second law of thermodynamics. *** 
TER мер. tura sd D. Senes Ps Rev E Val 50, 1904, p 1845:1648- 


С Wang eai Ps Rev. Lat. bj) 20 y 2002, Ota. 
O evar and amber Ronde Fd 1080) ма. 2002. p. 895-820 


Every charge consumes positive entropy of virtual state 
and produces negative entropy of observable state 


(ANY — [pisonpERED 
CHARGE) | ACTIVE 
VACUUM 
ENVIRONMENT 
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FIELDS AND 
POTENTIALS: 


Biochemistry and EM models (1) 


* Medical scientists analyze such things as teratomas in terms 
of biochemistry and the biochemical model. 


гө. он 
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‘The force dynamics of the charge assembly are 
generated by a corresponding assembly of spacetime 
curvatures and their dynamics (a spacetime curvature engine). 
* This precursor engine is the force-free cause that is driving. 

the charge assembly and generating its dynamics, producing 
all forces in the matter and therefore the chemistry ongoing 
in that matter, 


Biochemistry and EM models (2) 


* Force dynamics of the charge assembly are generated by 
a precursor force-free spacetime curvature engine 

+ This precursor engine is the force-free cause that is 
driving the charge assembly and generating its 
dynamics, producing all forces in the matter and 
therefore the chemistry ongoing in that matter, 

+ Precursor fields and potentials are not modeled in 
classical U(1) EM theory or quantum electrodynamics 

+ CEM/EE model is 140 years old and seriously flawed. 

* Precursor force-free EM fields and potentials — and 
their interaction with charges to produce the force fields 
and dynamics — can be modeled in unified field theory 
(Such as that of Sachs and that of Evans in OÇ) 
electrodynamics), 


Biochemistry and EM models (3) 


< Conventionally a causative EM field in space is 
"defined" as the diversion from a spatial force 
field by and during its interaction with charge. 

* But force exists only in and of mass. Mass is a 
‘component of force, by Е = dp/dt = d/di(mv). 

* There is no force field in space. Assuming one in 
space substitutes "effect in matter" for "matter-free 
ST curvature cause" — a logical non sequitur. 

* CEM/EE also assumes charged matter (the material 
ether) filling all space, and calculates and uses only the 
force field existing in that assumed charged matter. 

+ CEM/EE does not and cannot calculate the force-free 
precursor EM field in space — the actual EM field. 


How СЕМ/ЕЕ erroneously — 5^ g^" 
assumes force fields in space е "^ 


* Jackson* shows how electrodynamicists 
Simply avoid (and dispose of the 

roblem of a force-free, massless EM 

field in space, rather than a force field: 
"Most classical electrodynamicists continue to 
adhere to the notion that the EM force field exists 
as such in the vacuum, but do admit that physically 
measurable quantities such as force somehow 
involve the product of charge and field. " 


New ved 1075, 29, Jackson оле die lr Cassel аорты 
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U.S, scientists do not calculate [ll 
the EM field in space, but only 
in charged matter 


* So CEM/EE still erroneously assumes a material ether 
and force fields in space. Ignores the precursor field. 

> There is not now and there never has been an ЕЕ 
department, EE professor, or EE textbook that teaches. 
how to calculate the (precursor) EM field in space. 

+ This is a known major flaw in the CEM/EE model. 
t has been pointed out in one fashion or another by 
many physicists such as Wheeler and Nobelist Feynman, 

= The CEM/EE model is seriously flawed, and the flaws 
emerge in biochemistry and medical science, 

* At least Jackson clearly states the gross error that is still 
accepted and used by CEM/EE. 


(——— 1975, p 240- 


Correction to basic mechanics 
and a solution to Feynman's 
problem of defining force* 
* F =€/éi(mv), so mass is a component of force. 
* Force and force fields exist only in matter, not in 
massfree space. 
* There is no separate “massless vector a 
force in space" acting upon a separate mass. 
* Thus in EM models, cannot legitimately use force field 
as a causative agent in space, as present models do. 
* EM field in space is a massless, force-free causative agent 
{curvature of spacetime) — a precursor to force field i mater. 
+ Force-free EM field's ongoing Interaction with charged mater 


identically is a force feld in that matter. Force is the inter- 
action effect in and of the charged matter itself, not the cause. 
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What physics has to say 
about EM field in space 


* Feynman* clearly states that the EM 
field in space is not a force field. 

* Itis a characteristic of space that 
produces a force field when and 
if it interacts with charged matter. 


the existence of the positive charge, in some sense, distorts, 
ог creates a “condition” in space, so that when we put the 
negative charge in, it feels а force. This potentiality for 
producing a force s called an electric field. " 


fe may think of E(x, y, 2, t) and B(x, у,  ) as giving the 
forces that would be experienced at the line t by a charge 
located at (x, y, 2), with the condition that placing the charge 
there did not disturb the positions or motion of ай the other 
charges responsible for the fields. " 


Fain tein, are Sante The Feyman иесше on Physics Ato esky, 
жай MA Ve 11906 p 24 ма 2p 13 


Maxwell's theory was curtailed* 


"The A field [for the potentials] was 
banished from playing the central role 
in Maxwell's theory and relegated to 
being a mathematical (but not physical) auxiliary 
‘This banishment took place during the interpretation 
of Maxwell's theory. by Heaviside.. and Hertz The 
"Maxwell theory and Maxwell's equations’ we know today 
are really the interpretation of Heaviside... Heaviside took 
the 20 equations of Maxwell and reduced them to the four 
now known as Maxwell's equations. " 
COMMENT: Maxwell's primary theory was 20 quaternion- 
like equations in 20 unknowns,** 
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Necessary EM corrections* BD 
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A fundamental charged particle Зы? j 
is а Feynman ratcheting system* (1) (e 9« 


* Assume fundamental charge at ZPE i= 
equilibrium state (lowest quantal ее). $C 

+ Disordered virtual photons from vacuum 
are absorbed serially by the fundamental 
Charged particle. This 15 а reordering of 
the absorbed energy in 3-space and time. 

+ Mass of a fundamental particle is already unitary in 3-space. 
+ The unitary mass increases by lite serial differential increases 
= The serial integration completes the negentropy process. 

+ On the mass-energy, the same type of virtual energy 
differential thus appears in serially increasing order. The 
mass-energy of the charge at lowest quantum level (ZPE 
equilibrium state) has а series of coherently integrating 
differential increases in the virtual state. 
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A fundamental charged particle 
is a Feynman ratcheting system (2) 95 


+ When the integrating differential virtual state mass-energy 
Teaches the next higher quantum energy level the violet 
ziterbewegung Шет) of the absorbing charged particle 
abrupilyinfiates emission of an observable photon, 

+ The emission abruptly decays the 
integrated excited мае of Ше charged 
mas back to zero reference (че бе 
ZPE equilibrium state at base level). 
+ Process continually reiterates since 
virtual disordered photons are 
Eontnually absorbed in serial order by each charge 
diving he process This а Feynman ratcheüng effect 
+The charge continually emits real observable photons in all 
direction, without any observable energy input The input is 
3 "Sorted and reordered" virtual state епа ву Input The charge 
isa Feynman ratchet system, producing Continuous negative 
entropy from positive energy and its "ratcheting" action. 


Consistent with ZPE concepts, thermo- 
dynamics, and EFTV concepts (1) 
А charge at zero absolute temperature 
has QM movements and energy. This is 
the lowest quantal level, called "zero-point energy" 
state of the observed charged particle. 

* The interaction of the charge — its absorption of 
disordered subquantal virtual energy fluctuations, their 
conversion to differentials of unitary mass-energy with 
serial ordering, and coherent integration of the mass- 
energy differentials — excites the charge to the next. 
higher quantum level, moving it out of ZPE-level 
equilibrium. 

+ The excited (potentialized) charge is then permitted to 
decay back to ZPE level, emitting an observable photon. 


Consistent with ZPE concepts, thermo- Kol 
dynamics, and EFTV concepts (2) = 


> Continual iteration of this "ratcheting" 
action — converting absorbed virtual 
State energy to emitted observable 
state energy and reiterating — 
provides continual emission of 
teal photons by the charge, where 
energy of the emitted photons has 
been "lifted" from the virtual state vacuum. 
* There is no "observable" (quantal) energy input because. 
the required energy input is in subquantal form. 
* ZPE consistency is upheld, thermodynamicists are 
happy, and EFT V enthusiasts are happy. 
* Electrodynamicists should be happy that the long- 
vexing source charge problem is finally resolved! 


Nonequilibrium steady state system 
+ A nonequilibrium steady state (NESS) system can: 

+ SelLorder 

+ Seltoscillate or self-rotate. 

> Output more energy (as powered loads, et.) 
thet at te peer donee he 
excess energy input comes directly from the 
active environment, as free energy transfer. 

+ Power itself and its load (its associated Poco 
observable fields and potentials in space). The input 
energy comes from the active vacuum environment, via 
the source charges, and the operator need not pay for it. 

^ Exhibit negative entropy. 

+ The charge with its subquantal vacuum energy input 
and йз observable EM energy output isa NESS system 
providing freely flowing EM energy from the vacuum. 


Before After 
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After the second plate ofthe capacitor has been charged, the external field becomes zero again. The 
charging system cannot "see" the field inside the capacitor once again and the process repeats again several 
limes, raising the voltage until the spark gap connected to the output load discharges it. 


REMARK: You will recall that an ordinary capacitor is a device for charge separation. The charging process of а 
‘capacitor causes electrons from on one plate to be "pumped" to another plate. Alter that, there is an excess of 
electrons on one plate, while the other one has deficit, and that creates a potential difference between them (read 
the textbooks). The total amount of charge inside the capacitor does not change. Thus the task of the 
charging system is to move charge temporarily from one plate to another. 


The simplest Free-Energy device (??? 


REMARK: The capacitance of an ordinary capacitor is much greater than the capacitance of a separated plate 
capacitor (provided that its plates are close to each other) 


Charging 
system 


Annihilation 
spark 
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COMMENT: The time between S1 and S2 is very short. 
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All EM energy is free: EM fields 
and potentials are sets of ongoing 
and free EM energy flows (1) 


+The charge is a nonequilibrium steady state (NESS) system. 
So are iis "static" fields and potentials. 
«Charge continually consumes vacuum's 
positive entropy at the vital stale level 
па produces negative entropy output at 
the observable level. oO opt 
* Transduces absorbed disordered virtual state energy 
(тот vacuum subquantalflcttions) nto observable 
State energy (real observable photons, real EM fields) 

+ Falsfies the old second law of thermodynamics, 
requiring its correction and extension 

> Continuously produces negative entropy observably, as 
shown theoretically possible by Evans and Rondon.” 


TOT Eine and Lamba ond, St. Phys, 109014) Nox 200. p. 9520 


AILEM energy is free: EM fields 
and potentials are sets of ongoing 
and free EM energy flows (2) 


+ A truly "static" EM field does not exist; 
+ Every EM field is a set of NESS flows of energy*™* 
firm ls т sere charge а dipala, T 
< All we have to do is learn how to properly intercept, 
collect, and freely utilize the ену Пош EM energy 
+ Thecollection and utilizarion proces is an asymmetrical 
process a priori- 
+ Lorentz made the CEM/EE equations symmetrical 
зо that simpler Lorenz-ivarlant equations could be used. 
+ The first requirement for COP>1.0 EFTV systems is t0 
Violate Lorentz symmetry in one's circuits, so that bot invariant 
‘uations cannot model фей operation 


Importance of solution to эм 
source charge problem (1) „21. 


+ The source charge transduces disordered vital Tuctuntion 
energy Кош усш nto ras МАЕ EM erem 
йот comprising s eds and penis. ү 
* Extracting usable energy from the vacuum, (0. МА! 
any amount, anywhere 1s straightforward. d 
ушу charge already does t ely." ê o 
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Importance of solution to 
source charge problem (2) 
* There is no scientific excuse whatsoever for an 
electrical engineering that implicitly assumes that 
* Every EM field and potential (and every ( 
[йе of EM energy] ice created” ( 
the source charge from nothing at all 
+ EM fields and potentials are "static". (yf Of 
2 Circuits must be built Lorentz symmetric 
чо аз to deliberately self-destroy heir own 
dipolar source of free EM energy from the vacuum. 
+ EM energy occurs in "chunks" called joules. Instead, it 
occurs in free flows of EM energy — in joules per second. 
+ EM fields in space are force fields. 


* We must rethink our concept of EM energy and its use. 
‘The old “first principles" are seriously flawed. 


EM energy is free, but we've not 
yet learned to use it properly! (1) 


+ Every charge is already a "free gusher 
of EM energy" that will flow forever 
if the charge is left undisturbed, 

= Every "static" EM field or potential is thus 
а set of ongoing steady-state EM energy flows.* 

= Van Flandern's analogy applies.** 
> A static” EM field or potential is like an unfrozen waterfall, 
rather than like a frozen waterfall as erroneously portrayed. 

* Having the source connected to its external circuit while 
current is flowing destroys the source dipolarity — and 
the free flow of energy from the vacuum — faster than 
the load is powered. 

FET Whi, Math. дип, VOL 57. 1903 p 399-355 and Proe: Lond Mah Soc Seres 2 
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EM energy is free, but we've not 
yet learned to use it properly! (2) 


* Imposition of Lorentz symmetry to allow 
simpler (Lorentz invariant) equations is 
‘wrong, Building only symmetric circuits 
limits them to COP < 1.0, and keeps the 
meter on the gas pump and the meter on one's house. 

* Having the dipolar source connected to its external circuit 
while current is flowing: 

Destroys source dipolarity —and the free flow of energy from 


+ Uses half the free EM energy collected on circuit charges to 
destroy source dipole and ci of free energy flow from vacuum. 
+ We have not learned how to intercept work-free potential 
energy flow, collect it for free without current flowing, then 
disconnect source and allow current to flow, free 
the freely collected energy to power external loads 


Energy, Spacetime, Vacuum VPF @ 


- There really has been no satisfactory definition of energy. 
Energy change is measured, not energy per se. 
+ Energy can be defined in elther of two ways: 
^ Spacetime is identically energy. 
* Virtual particle flux (of the vacuum) is 
identically energy. 
+ In either case, the energy density is enormous, 
* A "change of energy" thus means two things: 
* А change (Le, distortion or curvature ) of spacetime. 
+ А change in the virtual particle Пих (VPF) of the vacuum. 
+ The "field" is а region of distorted spacetime and altered УРЕ. 
Fields and potentials decompose into sets of energy flows. So 
they are regions of flowing changes in spacetime distortion, 
and flowing changes in vacuum УРЕ. 


The entropy concept Implicitly 
assumes its own contradiction (1) 


> Price points out the problem*: 


"A сани ago Ludwig Boltzmann and others ое 
explain the temporal asymmetry of the second law of 
thermodynamics. The hard-won lesson of that endeavor — 

a lesson stil commonly misunderstood- was that the real 
шде of thermodynamics is not why entropy always increases 
th time, but why it was ever so low in the list place. 


For a system initially in equilibrium, the concept of 
further entropy production implicitly assumes a 
previous negentropic process has occurred to provide 
848 попа usable (controlled) order (usable energy) in 
the system, that is to be disordered and decontrolled. 


TREE ws tow Today. а P Sas ES, Cane ey Pet, 1005. 


The entropy concept implicitly (=; 
assumes its own contradiction (2) 


* Scientists balk at the necessity for initial negative 
entropy production, and largely avoid facing it 

* Usually they arbitrarily invoke positive entropy 
occurring in the external environmental system, and. 
thus furnishing the energy — to the system — in 
work-free manner but with work in the environment. 

* This just moves the problem to an outside system 
(the environment) and does not solve it. 

* Scientists stared at the necessity for equal negative 
entropy first occurring, and then walked away, 
rather than dealing with it*, 


TET Thes sm and charge to geometry, Lyon sled he poten 
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Importance of Leyton geometry* 


* We also must upgrade thermodynamics 
by adopting Leyton geometry instead 
the limited 1872 Klein geometry. 

+ Leyton's work proves negative 
eniropy as the other "missing" half 
of the Second Law of thermodynamics 
— the half which is transduction of 
entropy into negative entropy, as 
exhibited by the source charge and its ре Michael Leyton 
deterministic EM fields and potentials, 
and their energy. 
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The Leyton effect: a, 


* In Klein geometry, broken symmetry - «| 
ata given level loses the information at that level 
and reduces the overall group symmetry. This is 
basically a "wired-in entropy operation." 

* In Leyton geometry, broken symmetry at a given 
level automatically creates a new symmetry at the 
next higher level, with a layer that captures all the 
lower level information. Hence a broken symmetry 
increases the overall group symmetry. This is a 
negative entropy operation a priori. 

* Leyton geometry thus produces a hierarchy of 
symmetries, missing from Klein geometry. 


Leyton's geometry solved the 

overall problem of thermodynamics 

> The overriding thermodynamics problem is: 
If the second law is correct, and entropy can only stay the 
same or increase, then how did the entropy of the universe 
ever get so low in the first place? And how is it so law now? 

* How does a system, once reaching equilibrium (maximum 
py eve depan ian qul t owe ety 

* The old second law also does not consider negative ener 
and negative energy EM fields — the so-called "dark о 
energy" of the universe. И does not account for negative 
mass matter — the so-called "dark matter" of the universe. 

+ Problem recognized — and unsolved — for a century. 

* Jt cannot be solved unless there is also a law of negative 
entropy production, which immediately requires hierarchies 
of symmetry, Leyton's work provides that missing law. 


Correction of the second law y 


of thermodynamics (1) * 


* We have proposed the following correction: 
"For a system initially in equilibrium, first some negative 
entropy is produced in the system, departing It from 
equilibrium and lowering its entropy so it has some 
Controlled order (energy) to be decontrolled and disordered 
1а interactions thereafter, the entropy remains the same ог 
increases, unless additional interactions producing negative 
entropy arise and interfere. " 
* This statement is consistent with experiment (e.g., 
Wang et al), Leyton geometry,“ and the source 
charge's ratcheting production of its associated EM 
fields and potentials and their energy.*** 
ETE VIET € M. Seve Erni tg, Debra 1 Senes and Deris 1 Event, "Eger 
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Correction of the second law * 
of thermodynamics (2) 5 


+ Present second law is (0 < dS < 569), which states that 
the system entropy can only stay the same of increase 

+ System in equlibrium is in state of maximum entropy 

as to produce entropy, the system must first depart 
from equilibrium, lowering Из entropy. 

+ This is a negative entropy operation (oq < dS < 0) and 
produces patentiaied" system or excited 
System not in equllibrum.* 

+ The excited or poteniahzed system can then 
entropicaliy decay back to equilibrium condition, if no 
further exchation or potentialization (negative entrop 
operation) occurs о interrupt it: This (0 < ds < +) 

the present old second "hali-law". 
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Correction of the second law ў 
of thermodynamics (3) E 


+ The two serial actions of negative 
entropy and positive entropy 
form a ratcheting process, similar аа 
to Feynman's ratchet. Кеч 

+ The second law has always been an oxymoron 
implicitly assuming its own contradiction has first. 
occurred but has not been accounted, 

+ The new, complete second law is just (c« dS <+), 
and it states that in an interaction the system may 
produce negative entropy, positive entropy, or stay at 
the same entropy level — all depending upon the 
mature of the interaction. 


Correction, of the second law 
of thermodynamics (4) [waval 


+ New, corrected second law is(-«o < dS < +). 

+ In macroscopic systems, often potentialization 
and dissipation are serial, discrete 
‘operations. In that case: 

+ First (20 dS < 0) occurs separately. 
> Then (0<dS <+ee) occurs separately. 

* Soin this special case the new second law is: 
(dS ex) = (-20<dS<0) + (0<й5<+не) 

+ The implicitly assumed unaccounted negative entropy 
operation is clear, as is the proper meaning of the о 
second "Һај ам. It was just entropic decay back to 
equilibrium, of a previously excited system. 

+ Мом electrical engineering can proceed with negative 
entropy engineering, directly. 


Correction of the second law 
of thermodynamics (5) 


+ The new second law and revised first law allow sel- powering 
electrical power systems taking their input energy freely from 
the vacuum. The source charge опе such sell powering EM 
system. 

+ From any fixed source of potential V, given sufficient q am 
amount af potential energy W can be freely collected, By У 
W= Va, of for a given q by using repetitive collection- 
dissipation with the source connected only in collection. 

+ In short, just use a similar "ratcheting" operation as shown by 
the source charge. 


№ ux, 8: 


Implications for electrical power systems: 
А permanent solution to the energy crisis (1) 


* Бодо <05 <) = (o « d$ < 0) + (0 < dS < +a): 
> No law of nature states we ourselves must pay Гог the extra 
potentialization energy (xan < dS < 0), Pure asymmetric 
Fegauging (voltage amplification) can supply it. 
> Conservation of energy merely requires that something (such 
ав the environment) must furnish it, since we dissipate it by 
(05 dS < +0), Any source of potential can give it freely. 
^ We сап, insist on furnishing И by brute force, paying for it. 
> Or we can allow nature o furnish it freely — including from 
the vacuum. 
* EM energy in nature occurs in steady, inexhaustible 
free energy flows from all source charges and dipoles. 
This allows use of work-free asymmetric regauging. 


Implications for electrical power systems: 
А permanent solution to the energy crisis (2) 

+ We may therefore freely collect extra EM 
potential energy from the gushing energy flows 
coming from the circuit charges or system charges. 

* By adroit switching, this potential energy can be 
dissipated in an extemal load to "power" it, without 
using half of it to "kill the source dipolarities" 

= We need pay only a litle for the "switching and 
control” (S&C) energy dissipated. 

« From the output load energy, we can extract that small 
S&C energy via positive feedback from the load output 
to the S&C unit, so the S&C unit is a small part of the 
"powered load". 

* In that way, the working system is also self-powered by 
energy freely extracted from the vacuum. 


Example: Any EE department can build a 
self-powering magnetic Wankel engine (1) 
is a rail pun wrapped nearly in a complete circle, reducing back mmf 


1o a very small орал section, 
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REMARKS: This is an illustration of energy-dependence іп а coordinated system. 
This is an illustration of the so-called Zero-Point Energy. 


ASYMMETRICAL CAPACITOR 
(Current amplification???) 
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COMMENT: The capacitance (size) of the plate on the right is much greater than that of the plate on the left. 
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Example: Any EE department can build a 
self-powering magnetic Wankel engine (2) 
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Since EM fields and potentials 

are sets of energy flows: 

* All operating EM systems are systems far from 
equilibrium. Consider steady state condition: 

* These EM systems are nonequilibrium steady state 
(NESS) thermodynamic systems, freely receiving their 
processed energy from thé vacuum environment. 

> Such a system has five "magic" characteristics. It can: 

* Seltonder. 
* Self-rotate or sell-oscillate. 
eros pur cons ont henna). 
* Power itself and its load (all the energy input comes. 
the active environment). 
* Exhibit negative entropy. 

+ Itis time we learned to properly utilize our NESS EM 

electrical power systems, rather than killing them. 


Why Yakuza suppresses the Wankel 
magnetic engine and several others 
+ About two years from now, with scalar 

interferometry the Yakuza plans to 
disable the centralized electrical power 
system of the U.S., to never work again. 

+ AS total economic collapse looms, 

USS. will finally boot its scientific community 
hard, and there will be desperate search for a quick solution. 

+ Through the Japanese government the Yakuza will offer 
Japanese sell-powering systems as the quick answer. 

* Draws off all available desperation funding that is "ast 
ditch” US, effort to prevent toral economic collapse. 
* By delivering only а few systems and very slowly, that 
iat dich” U.S science effort will be thwarted. 

+ Asa result, there will be a total U.S. economic collapse, 
‘which — coupled with conversions, nuclear explosions in 
Cities, anthrax attacks, ete. wil finish off the US. 

+ Yakuza then Kills remaining members of U.S. population. 


Correcting an erroneous interpretation 4 
of the first law of thermodynamics (1) 


* The First Law is erroneously thought to define any 
change in magnitude of an external parameter of the 
system as work a priori.* 

> Potential energy of a system in a given form is such 
a parameter. 

> Work rigorously is the change of form of energy, but 
not change of magnitude of energy remaining in the 
same form. The latter requires no work. 

* Mere change of magnitude of potential energy of a 
system is regauging, and itis work-free by the gauge 
freedom axiom of quantum field theory. 

See Raph Baeten, Teal Pry Cartage умеду Press 1508.2 


Correcting an erroneous interpretation 
of the first law of thermodynamics (2) 


^. Present interpretation of the first law excludes gauge 
freedom — а major non sequitur requiring correction 

* I energy is input — by the external environment or fixed 
Source of potential — to the system in the same form as 
ie external parameters energy, then no work s required. 

+ In that case, the change of the extemal parameters 
magnitude is by work-free asymmetric regabging, 

* energy is freely input to the sytem in a different form 
than the extemal parameters energy, then work must be 
dane to change the form of the input energy, before t 
can change Ве magnitude of the extemal parameter. 

+ Properly switched and controlled, a potentializing source 
of freely flowing EM energy сап furnish an united 
amount of freely collected potential energy, indefinitely. 


Correcting an erroneous Interpretation, 
of the first law of thermodynamics (3) 


+ ¥= dy shows that any amount of energy W can be fe 
Collected from a fixed scalar potential , by charges q, 
most of charge q intercepting the energy (deviating t rem. 
theflows conphisiir ¢) edly variable. 

+ Hie amount of harag q is also fied, 
элу ишо of саду W cim к be 
freely collected rom by ratcheting 
Hae te colin of ne go 
the circuit and dynamic dissipation o 
energy йош the eit to power loods. 

- similarly, апу amount of emf force can 
eise collected nma ied Eel by К = Ej 

+ Presently only the intensity of the force fed and he 

tential are defined, and then only as how much is diverged 
om the actual spatial EM feld of potential by a unit polit 
ЕЕЕ Ера and Gey pote 


Correcting an erroneous interpretation 
of the first law of thermodynamics (4) 


* At best, the present calculation of "the field" is only an 
indication” of the point intensity of field and potential, for 
interaction with static charges, I's actually a statement on 
reaction cross section of the unit point statie charge. 
* Hie charge sel resonates atthe Frequency of the input 
its interception (divergence) of energy increases, 
ing different field Intensity defined’ forthe 
Same "feld E.g, for the same amount of charge, the 
Tesonance case generates 18 times as much output energy 
from the same input as does the static charge case," wi 
no change in the operators input. Le, COD = 18. 
* Presently no one calculates "the field” or "the potential" 
a priori, but only its "dependent point intensity” as 
didlermined for static charges. Р ы 
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Contrary to popular opinion, perpetual 
motion is permissible and well-known 
= Newton's first law of motion is the law of perpetual motion, 
> An object placed in motion remains in that state of motion 
ina straight line, unless changed by an external agent 
+ With no force interruption, the state of motion is perpetual. 
+ "The object needs no input of energy, and it does no work. 
> Solid state physics students do perpetual motion experiments. 
* Once initiated in a superconducting ring, a persistent 
superconducting current will continue perpetually 
+ Careful measurements and proper statistical analysis 
indicates a half-life expectancy of some 10? years.” The 
accepted age of the universe is about 1.4 x 10" years. 
+ The persistent ring current will last a great many orders of 
magnitude longer than the present universe has existed. 


Common objection to COP > 1.0 power system as a 
forbidden perpetual motion machine is nonsense (1) 


* Max Planck stated the erroneous objection this wa 
"itis in по way possible, either by mechanical, therm 
chemical, or other devices, to obtain perpetual motion, 
ie, itis impossible to construct an engine which will 
work in a cycle and produce continuous work, or 
Kinetic energy, ftom nothing. " 

+ The statement contains two premises, one false and one true. 
It erroneously equates the two, and assumes that this proves 
the false premise. That is a simple logical non sequitur. 

* False premise: Perpetual motion is impossible. Falsified 
by Newtons Ist law and today's persistent super- 
Cünducting experiments in solid state physics labs. 

* True premise: No engine can do continuous work in a 
cyde without energy input. 

* The "ie..." erroneously equates the two as the same 

is a non sequitur. 


Common objection to COP > 1.0 power system as a 
forbidden perpetual motion machine is nonsense (2) 


+ That this rather inane non sequitur has not been 
noticed for more than 100 years of using it for 
knee-jerk" condemnation 1s inexplicable. a 

* Perpetual motion has nothing to do with 3 
performing work or receiving extra energy к 
input. tis simply Newton's first law of motion, MS 

* Perpetual motion is experimentally proven. z 
From several sources, one can even purchase. : 

а standard kit and perform a successful perpetual motion 
persistent superconducting current" experiments oneself. 

* Can have a perpetual motion machine doing work, if: 

* Necessary energy is received (as from the vacuum), 
* On the average the system is a NESS system, 


* E.g, one can have a "self-powering" EM power system. 


Permissible working perpetual motion 
machines with continuous energy input 
(NESS systems) can power our systems 
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An interesting fact: The entire. 
scientific community can be wrong 
for more than a hundred years 
In science model errors, often simple foundations are 
"wrong, rather than the complicated mathematics. 
E.g. for more than 100 years the scientific community 
has automatically condemned "perpetual motion" and 
"dirty old forbidden perpetual motion machines". 
It seems that no one has previously subjected the typical 
nonsense statement to a simple sophomore logic analysis 
Indeed, it continues to be used to denigrate EFTV, cold 
fusion, and other researchers and to slander them, 
* To borrow a phrase from Nikola Tesla: 
Eventually] it will be recognized as one of the most 
тёге and inexplicable sbeations of tie scenic 
mind which has ever been recorded in history. " 


Some true statements $ 
on perpetual motion (1) 

"IF a current is set up in a superconductor with multiply 
connected topology, e.g. a torus, it will flow forever 
without any driving voltage. (In practice experiments 
have been performed in which persistent currents flow 

for several years without signs of degrading). " 


те 1 Tusce, Uo Fra, Pes Teaching Notes, Chapter 
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"First, there is no electrical resistance. There's no. 
resistance because all the electrons are collectively in 
the same state. ...A current once started, just keeps on 
going forever." 

Reg Feynman, Rober B. toon, and Manew Sands e Kaynan Lec 
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Some true statements 
on perpetual motion (2) 


* Roy* sums it up elegantly: 


"It follows from Newton's laws that an isolated system in 
motion, on which no [net] force or torque is acting, exhibits 
precisely perpetual motion of the second kind. An example of 
perpetual motion of the second type is ће orbiting of 
electrons around the atomic nucleus. .. perpetual motion of 
the second type is common on atomic and celestial scale; 
however, such a motion is nat common in everyday life. The 
best known example of perpetual motion in everyday life is 
superconductivity, in which a current circulates ceaselessly 
în a wire loop without a battery." 


le N. Roy, Furi isle and Sais Theoden, 
‘oy, Chatel 2002 p 52 


The march of time in physics [] 


+ Time is not observable, All observables are spatial, oof 
spatiotemporal, No observable exists in time, a priori. 

+ "Observation" is a д/д process imposed upon 
an ongoing 4-space (spatiotemporal) process. 
‘Dimensional gives а momentary snapshot 

ёд (LT) = L* 

+ An observation yields a frozen 3-space snapshot 
at one instant in time, The next instant, another snapshot is 
taken, And so on. We "see" movement of each piece of the 
"observed" by (a) its continual observation at high speed, 
yielding snapshots much like the frames of a movie, and 
(0) recall and comparison, 

> The photon interactions with an observable generate its 
"march through time". Continuity is achieved by recall and 
comparison in the mind of the observer. 


More sweeping changes to physics (1) 

* What we refer to as "propagation of energy through 
3-space" is in fact successive 3-positioning of a 
circulation of energy in 4-space, between the time- 
axis and a 3-space point and back, or vice versa 

+ This later 4-circulation is what we 
refer to as "charge", Hence negative 
charge is energy circulation from ө 
T to L*, and positive charge is не 90 
energy circulation from L to T. 

* Charge conservation is the complete 4-circulation. 
Due to vacuum polarization, any classical charge is. 
а dipolarity, hence involves both energy flows. 


pa 


* Zero charge may be either absence of circulation, or 
the presence of the same magnitude of equal and 
‘opposite circulations. The first is stress-free, while 
the second produces a stress 4-potential, a change in 
energy density of the vacuum, and a curvature in 
spacetime. 


* Propagation of EM energy through 3-space actually 
is the successive positioning of the 4-circulation — 
the propagation of a 4-circulation, 

* This explains Silverman's comment that "we really 
do not know what charge is... ", by revealing at least 
a view of how charge can be modeled. 


More sweeping changes to physics (2) @ 


More sweeping changes to physics (3) @ 

* "Massless cause", "massless field", "massless 
potential", "curved spacetime", "exchange of virtual 
particles" are all slightly different aspects of the same 
precursor: massless cause (massless potentials and 
fields in space and changes of VPF in vacuum). 


* All apply to the unobservable condition that exists 
prior to observation (observation occurs only after 
interaction of precursor with mass). 

+ Observation of the process whereby an ongoing 
massless cause is interacting with a previously 
observed "effect" to change it, is а бї operation 
induced upon that LLLT process to produce a new 
"frozen LLL snapshot" (observed effect). 


The 2/01 operation induced upon ongoing 
4-interaction between a 4-cause and a previous 
3-effect, yields the newly observed "form" of the 
‘observable, which provides the "change" to it (when 
‘compared in memory to previous effect observed). 

> The best physics and engineering is to consider a set 
of such 4-causes — that will interact with or are 
interacting with a system — to be a nonmaterial, force- 
free precursor "engine". Directly engineering and using 
such "precursor engines" is a new and more fundamental 
approach. It is in fact that of FSB/KGB energetics. 

* Precursor engineering (energetics) is a priori an 
engineering grand unified field theory approach, 


More sweeping changes to physics (4) ё 


Peculiar note оп Dirac 
"hole" thermodynamics 


> In thermodynamics, several areas are already known 
and accepted to violate the second law. One of these is 
sharp gradients, about which "Not much is known 
either experimentally or theoretically". 

> A very sharp gradient in energy density across a region 
of vacuum lifts electrons out of the Dirac Sea, leaving 
behind unfilled holes. Some of these holes can and do 
persist, not meeting electrons to "eat", refill and vanish. 

* The hole (negative mass energy, negative energy EM 
fields and potentials) is not a positron (positive mass 
energy, positive energy EM fields and potentials). 
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COMMENT: Charges from the ground will run on to the right hand plate UNTIL the moment when the external 
field drops to zero caused by the second spark ("52"). It takes more charges flowing from the ground to annihilate 
the external field at the instant of the second spark, because the capacitance of the plate on the right is far 
greater. "Моге charge’ means ‘more current, so you have achieved current amplification through this 
arrangement. 


COMMENT: The field at the terminals of the plate on the right is not zero after both sparks have occurred, this is 
because a field remains due to the additional charges which have flowed in ( pumped) from the ground. 
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Note on dark energy and 

dark matter problems (1) 

> Dark energy is just negative EM energy. Here's how. 

> Persisting or temporarily persisting Dirac sea holes 
are negative mass-energy "source charges". 

* While existing, as a source charge a hole produces 
negative energy EM fields and potentials, spreading at 
light speed from the moment of hole formation by sudden 
removal of its filling electron by sharp energy gradients 

* When the long-ignored Heaviside curled energy flow 
component is also considered, the negative energy field 
energies involved are perhaps a trillion times greater than 
conventionally can be estimated via Poynting theory. 

> Nonsignificant antigravitational effects are thus produced, 
by negative mass of holes and by negative energy fields. 


Note on dark energy and 

dark matter problems (2) 

+ A fraction of Dirac holes produced 
in violent gradient processes in the galaxy do реті, 
They are repelled away from the masses producing 
them, and stream toward the outside of the galaxy. 
As they exit the galaxy, they slow due to increasing 
repulsion from the matter of distant galaxies, Thus with 
passage of time there is a slowly increasing "pooling! 
of Dirac holes (dark matter) outside each galaxy. 
These increasing pools gravitationally repel the 
originating galactic matter, reducing that matters. 
escape due to velocity outward and centrifugal forces. 
The pools also gravitationally repel the matter of distant 
galaxies, so that a gradually increasing expansion 
acceleration occurs. 


Note on dark energy and 

dark matter problems (3) 

+ Inthe dark matter problem, the G-forces 
produced on the galactic arms to hold them 
together have been assumed to be positive gravity forces 
from hidden (dark) mass inside the galaxy and arms. 

+ Instead, it is proposed that those forces are in fact 
antigravity forces — from accumulations of Dirac holes 
(negative mass matter) just outside the galaxy — acting 
back on the galactic matter to repel it. 

^ As source charges, these persisting holes continue to 
radiate negative energy photons, producing and sustaining 
negative energy EM fields and potentials. Those contain. 
the missing "dark energy" of the cosmos. 

+ Dark energy is just the negative energy fields and flows 
from dark (negative) matter as source charges. 


Dark (negative) energy and 
dark matter: Galaxy Integrity and 
expansion of the universe (1) 


= A sudden impulsive and very strong energy gradient across а region 
o vacuum lifts electrons from the Dirac sea, flowing in one 
direction, and leaving behind unfilled negative energy Dirac holes 
flowing in the opposite direction. The flowing Dirac holes are 
currents of "dark matter” (matter having negative mass energy). 

+ The negative-energy hole is not a positive-energy positron, contrary 
то the prevailing interpretation. A positron has positive mass-energy 
and positive energy fields; а hole has negative mass-energy and 
negative energy fields, Equating the two has always been a logical 
mon sequitur 

+ Asa source charge, the persisting hole emits negative energy 
photons, establishing and continually replenishing its associated 
negative energy EM fields and potentials, spreading at light speed. 

+ Violent sharp-gradient processes in galactic matter continually 
produce such outward light-velacity streams of negative energy 
fields followed by much slower streams of dark matter (holes). 


Dark (negative) energy and 
dark matier: Galaxy integrity and 
expansion of the universe (2) 


= The outward-spreading dark (negative mass) matter streams. 
are slightly repelled gravitationally by positive-energy 
masses in the galaxy. Thus they "navigate" slightly through 
a galaxy, avoiding matter except for those electrons 
forcefully meeting them and recombining without radiation, 

* The dark matter tends to slow down outside the galaxy and 
exhibit dynamic cumulation (nonequilibrium steady state) 
outside, due to gravitational back-repulsion from the 
cumulations of negative energy outside other galaxies, etc. 

+ The cumulation of this dark matter around and outside each 
galaxy repels positive matter back into its own galaxy and 
also repels positive matter in all distant galaxies. 

* Onward-racing negative energy fields with their Heaviside 
energy components contribute substantially to the effect. 


Dark (negative) energy and 
dark matter: Galaxy integrity and 
expansion of the universe (3) 


sidering he long-neglected giant Heaviside ener 

Siponen of tas педа EM enemy ow аш Ga 
matter flow, its cumulation outside the galaxy far exceeds 
Conventional calculations and leads to significant 
gravitational repulsion effects 

* From he collection/cumulation outside the galactic masses, 
the gravitational repulsion back into the galactic matter 
(e.g., back into a spiral galaxy's arms from the altered space 
Scmounding each arm) holds the glacie mater together, 
preventing i from flying арап due to centrifugal forces 
verriding the normal positve gravitational attraction. 

+ This is largely the phenomenology erroneously labelled 
the “dark matter” effec. Its not an attraction from inside, 
ut a repulsion from outside 


Dark (negative) energy and 

dark matier: Galaxy integrity and 

expansion of the universe (4) 

^ Continuing accumulation of dark matter and negative 
energy concentrations outside each galaxy results in the 
increasing mutual repulsion of galaxies. At some point in 
the past, withthe increasing Dirac hole cumulations the 
increasing mutual gravitational repulsion of the galaxies 
caught up with and exceeded their gravitational attraction, 
and it continues to slowly increase, further exceeding it 

+ This reversed the deceleration of the expansion and 
generated and continues to generate the acceleration of the 
expanding universe, by gradually increasing the mutual 
departing intervelocities of the galaxies 

= Originally positive С attraction between galaxies was 
slowing universe expansion, Finally the cumulating 
antigravity caught up and surpassed it. So now the 
expansion of our universe is increasingly accelerated 


Dark (negative) energy and 
dark matter: Galaxy integrity апі | 
expansion of the universe (5) 


* Negative energy and dark matter can be investigated 
on the bench, using Bedini techniques* and other 
techniques used by Sweet.** 

* Together with its Heaviside component, dark energy 
from the dark matter produces significant antigravity 
effects** and many other effects. 
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Dark (negative) energy and dark matter: 
Producing anomalous Pioneer drag 


+ Ina galaxy, violent gradient processes 
are continually occurring, continually 
producing dark matter and flows of 
negative energy slowly cumulating 
outside the galaxy. Dark matter 
accumulations outside produce mare 
antigravity fields back into the galaxy, 
acting on galactic matter, than does the NASAS Plonee spacer 
thinner concentration in the flow inside 
the galaxy. A similar effect surrounds the sun. 

* А spacecraft moving away from our sun towards the outside of the 
galaxy, experiences a "net drag" force upon И, due to the excess G- 
repulsion from the outside dark matter accumulation. This accounts 
for the anomalous drag experienced by NASA's Pioneer 10 
spacecraft and some others, 


Some aspects of Bedini's important 
negative energy Investigations (1) 
< EM energy flow occurs in two main forms: 

* Divergent (positive) energy flow, where the 
energy is always trying to diverge out of its flow direction 
through space and escape back 0 the environment. 

* Convergent (negative) energy flow, where excess negative 
energy from the vacuum environment is trying to enter and 
increase the ongoing flow of negative energy. 

"Conductivity" means the ability of the conductor to 

‘hold in" the positive energy on its flow path through 

се, and to "hold back" excess negative energy from 
the vacuum attempting to freely flow into and increase a 
negative flow of energy through space. 
"Impedance" is reduction of conductivity (ability to hold 
in or hold back the change in energy flow). 


Some aspects of Bedini's important 
negative energy investigations (2) {o 
* Positive energy flow encountering an 
impedance will "lose some energy" 
diverged from the energy flow path. 
Less energy flow along the path leaves 
the impedance than entered it. 
+ Negative energy flow encountering an impedance 
will "gain some negative energy" converged in from 
the environment. More negative energy flow along the 
path leaves the impedance than entered it. 
+ Negative energy flow passing through a series of 
impedances can undergo tremendous gain, freely 
receiving excess negative energy from its environment, 


Some aspects of Bedini's important 
negative energy investigations (3) 


* Negative energy flow passing through a 
series of impedances freely receives excess negative 
energy from its environment via each "impedance". 

* If loads are designed for negative energy, impedance 
of load provides an additional energy flow gain, 

* Such negative energy flows are nonequilibrium 
systems, freely receiving excess negative energy from 

ей environment. 

* Intheory, a flashlight battery producing a little 
negative energy could be used in a circuitry of special 
iterative series impedances to power a large city. 

* ‘The vast excess EM energy gathered would freely 
come from the vacuum environment. 


Conversion of negative EM 3 
energy to positive" EM energy 


* Converting negative energy to postive energy is simple. 
® Charge a capacitor (or battery) with the negative energy, 
E Б мата and uin ЕУ 

e The balier charges ily, and also undergoes 
appreciable rejuvenation inside, 

+ The battery charges with much les "operator-input" 
energy, because the environment rely inserts 
йаг negative energy Via he impedance of the 

te 
+ Switch away the rapidly charged battery into another 
iraute, connecting normally 
+ The battery discharges more "normal positive EM 
energy "ino the loads and losses of that circuit than the 
Operator furnished to do the switching and controlling, 


^. Scientific study and development of negative energy loads 
and systems сап rapidly solve the energy crisis forever. 


Einstein's admonition 


the scientist makes use of a whole 
arsenal of concepts which he imbibed 
practically with his mother's milk; and 
seldom if ever is he aware of the eternally problematic 
character of his concepts, He uses this conceptual 
material, or, speaking more exactly, these conceptual 
tools of thought, as something obviously, immutably 
given; something having an objective value of truth 
which is hardly even, and in any case not seriously, 

to be doubted. ...in the interests of science it is 
necessary over and over again to engage in the 
critique of these fundamental concepts, in order 

that we may not unconsciously be ruled by them. " 


(SLIDE BRIEFING CONTINUED) 


PART I: APPENDIX; Vulnerability of Network-Centric Warfare 
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Appendix 2: Example: Vulnerability 
of Network-Centric Warfare 


Nullified by asymmetric energetics warfare 
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Network-centric warfare 
(NCW) in part of the theater 


+ A developing US, style of warfare based on force 
tion and total network implementation on the 
Sanc to unify and coordinate resources, forces, and 


+ Particularly directed toward interoperability. 

* Ensures all facets are "playing from same sheet of music". 

* Shifts sources of power to information-based activities. 

+ Commanders effectively direct the various elements of the 
action, in real-time or near-real-time. 

* Replaces the older notion of “orchestrating the 
battlefield’, but goes much further E accenting 
interoperability, communications, and architecture. 


THE SIMPLEST ASYMMETRICAL CAPACITORS. 


The most simple asymmetrical capacitors are the Leyden jar and the coaxial cable (also invented by Mr. Tesla). 


‘Apart from the fact that the area (capacitance) of the plates of these capacitors is different, and they therefore are 
asymmetrical, they have another property: 
The electrostatic field of the external electrode of these devices does not affect the internal 


electrode. 


Field from the external electrode Field from internal electrode 
Field inside Fiol incido 
is absent is present 

о 


EXPLANATION: This is caused by the fact that the electrostatic field is absent inside the metal bodies (see 
textbooks), 


REMARK: This is true provided that the plates are charged separately. 
CAPACITOR - TRIODE 


(The third electrode in an asymmetrical capacitor) 


Field fom 
input 
sende | Output 


" electrode 


Control 
elecirode 


Input 
electrode 


REMARK: Dr. Harold Aspden has pointed out the possibility of Energy Amplification when using this device. 
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гБ. Network-centric warfare 
includes many good things 


* Continuous adaptive acquisition 
* Robust operational prototyping, 


ССА 

* Better than forecasting a need 15 ta 25 years hence, freezing 
design then making I fit into the reality that emerges 

+ Work-in strategy threats and technology first, which yield 
concept development 

+ Balanced approach between creativity and implementation 

* Train for the known but educate for the unknown 

+ Based on mission capabilities package — the sum total of 
that which is necessary to perform a task 
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HE Basic intent of NCW (1) 


(Also see following slide) 


+ Time delays out of Observe, Orient, Decide, Act (ООБА) 
loop.* 
+ Immediacy of NCW information permits accomplishing ООБА. 
cycle on a smooth, nearly continuous basis at all levels of 
command, for "empowered self-synchronized" operations. 

= With training, immediacy of near-total information available at 
all levels should further accelerate the semi-independent 
operations for "much greater speed of command." 

* Permits decentralizing or flattening the command structure, 
taking the control function down to the lowest practicable level 
of command and shortening the response cycle. 


TERT ohn Boyds famous oop, widely known in strategy circles 


| Basic intent of NCW aE 


The asymmetric response 
“History knows many examples how 
the employment of a new weapon Marshal Andr бево 
initially gave considerable success because the enemy. 
‘caught unawares and not knowing the combat capabilities 
of this weapon, was for some time incapable of effective 
counteraction.” 
ҮЧ. Vo. Savin, The Basie Principles of Operate! 
Атала Tact, Moscow, 1972) 


"Of particular importance is basic research aimed at 
discovering still unknown attributes of matter, phenomena, 
and the laws of nature, and developing new methods for. 

their study and use to reinforce the state's defense capability." 


mo 


Network-centric warfare: E 

Assumptions defeated 

+ NCW assumes GO — Group Order and coherence — 
in operation of equipment, networks, personnel, and 
units, That is an already-countered assumption, 

+ When the battlefield opponent fits its implicit 
assumptions, NCW is superb and devastatingly 
Successful 

+ When the assumptions are asymmetrically violated 
via energetics means, NCW is an instant disaster. 

= Rapid destruction of communications and order. 
+ Rapid defeat of disanayed NO GO US. forces in 
short order. 
+ Against an opponent (such as FSEVKGB, Yakuza, 
E ап орропеп: eu a eae NE 
ahead rendered absol 


E Incident in World War 2 


+ In WW Lin one incident commanders produced a rigid 
plan of attack, massive, and down to the finest details. 
+ Predicted superb success for such a superb plan. 
* The attack was a total disaster. The Germans violated the 
programming assumptions and chewed up the operation, 
= Lessons to be learned: 
* A strategy may work against an opponent fitting its 
implicit assumptions. 
+ It fails miserably against а foe who can and does deviate 
asymmetrically from the implicit assumptions, 
^ Remark: Network-centric war worked decisively against a 
highly inferior Iraqi military, but proved nothing at all for 
asymmetric warfare in a modern energetics weapons arena. 


E КОЛУ forces: аќ 


< At the battle of Gettysburg, forces reacted with programmed 

ог stereatyped responses, 

* Both Blue and Gray forces followed their programs, 

+ Commanders were powerless to change their own tactics. 
*— Confederate cavalry under Stuart was absent the first day. 
+ 17000 men fell in one day. 

= It turned the tide of the Civil War against the Southerners. 

* We speak of "BlueGray War" or "BlueGray conflict" as 
maximum killing conflict, in a force that is set 
(programmed) against itself (in civil warfare), particularly 
by energetics means, 

* Conversion enables the ultimate "reprogramming by higher 
power" and thus the ultimate BlueGray war. 


Part of a song* about the 
Battle of pettysburg vit 


"Seventeen thousand fell today; 
The cannons roared and blew them all away. 
Blood ran red from Blue and Gray, 

‘And seventeen thousand fell today." 


"Broken bodies lying all around, 
‘Moulin’ in the sun and on the ground, 
Pigs and vultures came from far away 
Lawd, they had а feast laid ош today. 
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For a world army of 

energetics robots 

> After sunk costs on the front end, replica (йдъ, 
precursor robots cost about опе cent each. 

+ A billion "carrier" robots — each with a thousand 
"secondary" weapons robots aboard — is about 1,001 
trillion weapons costing a bit more than $10 billion, 

+ This is sufficient to attack and destroy all modern 
nations, peoples, installations, weapons systems, et. 
many times over. Nothing is immune or protected 

* Even $1 billion (and time to reproduce all those robots 
and expense to get control of them) is sufficient to 
allow destroying ай one's enemies with their weapons 
Systems, populations, facilities, and installations. 


Some example scenarios SS 


+ New National Emergency 
scenario. 

» Chinese scenario. 

* Terrorist scenario, 

* Gradual defeat scenario. 

* Dissolution of society 


scenario. 
* Sudden defeat scenario. 
* Massive sleeper 
conversion scenario, 


Scenario 1: Substantial new 
national emergency arises 


+ U.S. President is whisked on 
board Air Force One, complete 
with entourage. 

* Key congressmen are whisked 
to secret underground facility. 

* Alert forces react, patrolling 
skies, border, oceans, cities, etc. 

* Command and control 
Centers on full alert and. 
in emergency operations. 

+ ICBM, bomber, and nuclear 
subs ready and/or deployed. 


Kill of President and Vice President: K 


Use of ultimate "throwaway" assassins (1) 


* Converted staff and security personnel. 
on board the Presidential aircraft have 
personas triggered by implanted, 

waiting robots, 

* BlueGray conflict erupts on AF-1. Converts 
kill president and his party. 

* Open gun battle between security 
people. Converts kill others, who 
are completely outnumbered. 

* Converted pilots calmly fly AF-1 
into the side of a mountain, turning WHEN REAGAN stor 
it into a fireball and dying with it. 


Kill of President and Vice President: 
Use of ultimate "throwaway" assassins (2) 
* At same time, other conversions are 
triggered in separate facilities of 
the Vice President, Converts 
destroy facilities and kill the VP. 
+ Simultaneously, triggered conversions 
in congressional facilities occur. Converts 
methodically kill all personnel and congressmen, 
then destroy facility with themselves in it 
+ Facilities and personnel for Joint Chiefs, Supreme Court, 
State Department, etc. are destroyed in similar fashion, 
* Very quickly the U.S. is devoid of most of the leaders of 
its government. Process can continue further downward. 


Sleeper conversions triggered 
and key personnel destroyed 


+ Key personnel convened; energetics robots (d 
begin destroying equipments, C4, weapons, 
patrol vehicles, etc. 


+ BlueGray warfare erupts throughout security 
forces as equipment fails or is destroyed. 
+ Converted and nonconverted personnel in 
security forces "eat themselves" by killing each other off. 
* Command and control centers "eat themselves" and fail. 
* Entire strategic force has bombers, weapons, nuclear subs, 
carriers, etc. destroyed by robots. Converted personnel 
attack and "eat each other" and destroy own friendly 
facilities by BlueGray conflict 
+ Entire U.S. is utterly destroyed, as robots finish mop-up. 


Additional actions 


Massive robot attacks and conversions 
unleashed on cities, civilian populace, 


facilities such as power stations and 
refineries, ports, etc, 
* Civilian populace in full BlueGray war because of 
extensive conversions. Populace consumes itself. 
* Power stations, refineries, port facilities, bridges, 


‘major buildings and facilities destroyed. 
* America becomes a smoking ruins. R 


+ Anew, "Pigs and vultures came from far away, 
Lawd, they had a feast laid out today. " 


= End result: GO to ко-со® 


* System stability and survival 
assumptions of network-centric й 


BS 


warfare are totally negated. 


* Without energetics defense, 
network-centric warfare 
forces can be swiftly and 


easily destroyed in the era of 

asymmeicenergetcs weapons. WRX 

* Nuclear weapons, nuclear ` A 
propulsion systems, and nuclear у“ SN 
power systems are easily and EN N 

juickly dudded by QP weapons. 

+ Strategic capability of the United = ы 

States is very rapidly destroyed. 


[ Scenario 2: Chinese scenario (1) 


+ China prepares both ways: to К 
accommodate, and to strike and destroy. 
* FSB/KGB inserts mass "sleeper" 

personas in all key Chinese officials 
+ Cooperation (or conversions) in 

Chinese at various levels, and in 

targeted nation’s (U.S.'s) port and 

security personnel 
+ Chinese insert numerous shipping 

containers filled with nuclear weapons 

and other WMD, into United States. 

Converts in U.S. ports and in officialdom assist overtly. 
+ 50 to 100 Chinese nukes inserted in U.S. cities. 


a Scenario 2: Chinese scenario (2) 


< Inserted nukes are detonated, in the 
dirt, destroying major U.S. cities; 
150 million U.S. casualties. it 
* BlueGray war erupts; Yakuza 
finishes off U.S. 
+ FSB/KGB then promptly retriggers. 
massive sleeper Chinese conversions. 
* Violent BlueGray war erupts in China 
and China destroys itself very quickly. 
+ FSB/KGB emerges winner. 


+ If deemed necessary, sleeper conversions in Yakuza 
destroy Yakuza also. 


a Scenario 3: Terrorist scenario f) 


* Organized terrorist leaders undergo conversions, 
as do selected ancillary U.S. personnel etc. 
+ Converts in several nations provide nuclear 
weapons to terrorists (such as Al Qaeda). 
* Containers filled with nuclear weapons openly 
Inserted in US. U.S. converts assist directly. 
+ 50 to 100 nukes inserted into U.S. cities, also other WMD. 
> Terrorist converts detonate nukes, destroying. 
cities and producing 150 million casualties, 
= US. BlueGray war erupts due to internal 
conversions, Yakuza finishes off the U.S. 
+ FSB/KGB retriggers terrorist converts 
* BlueGray war consumes terrorist organizations, 
‘Arab nations, etc. which eat themselves. 


THE PRINCIPLE OF CURRENT AMPLIFICATION 
IN THE CAPACITOR - TRIODE 
EXPLANATION: You have to get zero potential on the inside of a small cylinder (on the input electrode). In this 


case, the charge on the external cylinder will be more than on the internal cylinder. More charge means more 
Current, and so you'll have current amplification. 


In detail: 
The potential around any cylinder with radius 'R' is: 


= 4 where qisa charge on this cylinder. 
po 
Potential inside this cylinder is the same, because: 


4 


dr аі cmt 


If you want to get zero potential inside two cylinders (on the input electrode) you have to deliver more charge of 
the opposite sign to the external one, proportionally to the radius of this cylinder. A larger radius means more 
charge. 


OPERATIONAL SEQUENCE: 
1. Charge the input electrade from your source of energy. 


2. The small cylinder (control electrode) will be charged automaticaly, if i's connected to the ground through 
a diode with the properly polarity. 


3. Discharge the input electrode to zero level (for example, by using a spark). As a result there will be а 
zero potential on it 


4. Ifthe external cylinder is connected to the ground through a diode with the properly polarity, it wil be 
charged automatically with the opposite sign. But the charge “pumped” from the ground will more than for 
small cylinder (proportional to the ratio of their radiuses). 


5. Asa result, there is current amplification, 


COMMENT: Did Edwin Gray use this principle in his device?, 


Fic 2 
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COMMENT: If so, then Gray's patent is lacking some very important details (772) 
аз 


$ Hypothetical conversation; [ 


* Q: "How many dedicated hard-core terrorists 
would you like inserted in the United States? 

* A: "One million. " 

Response: "Piece of cake. From а distance we will 
put sleeper conversion personas in a million carefully 
chosen Americans (young, strong, active, intelligent, 
knowledgeable) and suddenly switch them. " 


* Q: "Will they be dedicated, and will they Ё 
be willing martyrs? " 


* A: "Far better than any you presently have available 
for insertion. They will also be unrecognizable prior 
to the conversion switching. " 


Scenario 4: Gradual defeat scenario ogg 


* Conversions in selected elements of U.S. 
society, with sophisticated switchable й 
personas, 
* Polarizations — disagreements, oppositions, 
fanaticism — intensify slowly in polarized society. 
* Courts, law bodies, law enforcement, 
government levels gradually split into 
multiple warring factions. 
* Entropy of society grows steadily and without 
bounds, spurred by slow increase in converts who keep 
intensifying polarizations. There is chaos in the streets. 
* Entropy and conflict increase to where paralysis begins. 


Scenario 4: Gradual defeat scenario ogg 


+ Economy collapses, culture collapses. 
* Will, emotional intent, and ability to get. tá 
things done wither away and die. U.S. 
society grinds to a halt, consumes itself 
+ U.S. is "defeated" mentally and emotionally, fading into 


entropy (anarchy) with direct self-killing and intense 
BlueGray war. GO becomes NO-GO. 


= Yakuza scalar interferometers augment 
the chaos and destruction, assisting in ie 
causing catastrophic U.S. economic collapse. 

+ Then Yakuza methodically completes total destruction 
of the U.S. with its scalar interferometers, 


Scenario 5: Dissolution of society (1) 2 


* Switchable persona conversions in selected leaders 
of U.S. activist groups, influential 
groups, media groups. 
* Some gradually switched into 
conversion; deepen disinformation 
and activist programs. 
* News media, government agencies, activists perverted. 
* US. groups set against other U.S. groups, with slowly 
increasing fanaticism, 


* BlueGray war between groups starts and increases. 
steadily in intensity. Society begins to consume itself, 


Scenario 5: Dissolution of society (2) 3 


+ Purposeful and concerted peaceful actions mostly 
cease; nation and culture come unglued as senseless 
violence begins and escalates. 


* National culture unravels, polarized uf 
‘opposing groups are "eating each 
other". Dissolution of the nation, of 
the culture, and of "normal" GO efforts such as by 
populace, military forces, police forces. 

* Electrical power system destroyed; © 
economy violently collapses. 


< Robots and Yakuza "finish off 
remainder of populace and society. бу 


© Scenario 6: Sudden dete Д 
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biowar, missiles, and field forces, U.S. military neutralized, 
+ Total BlueGray warfare without rhyme or reason rapidly 
consumes America, collapsing the populace and the 
entire nation. Then Yakuza methodically finishes off remnants, 
+ Can occur in two days or less; even in two hours 


Scenario 7: Massive 
sleeper conversion 


+ Pre-insert switchable sleeper personas in millions; ай leaders. 
* Congress, president, cabinet, 


high officials, defense leaders. 
+ Particularly saturate leadership 
‘of WMD retaliation and 


deterrence, military, police. 
+ Particularly include Israel, 
+ Evoke "sudden destruction" scenario, just 
after switching-in all sleeper conversions. 
+ Entire society quickly nullified as all sanity and ordering 
lost. President, Congress, pentagon hierarchy, all security 
hierarchies commit suicide or destroy each other and populace. 
+ Society destroys itself at same time that Yakuza, terrorists, and 
others are attacking and destroying any remaining vestiges. 


Important conclusion desk 


+ Present scenario chosen seems to be a combination of e 
лкнн and e masc eer czar, 
= Muschave te massive deeper scenario to ally 
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internal overt destructive actions against the U.S. 
* USS. is unprepared to detect or defend against inserted 
sleeper conversion personas, triggerable at any time. 


fe Remarks Aht 


^ Hundreds of other scenarios exist and can be initiated. Limited 
only by imagination and ingenuity of planners and by 
availability of energetics weapons and capabilities. 

+ All concepts that "military organizations and 
systems keep functioning and viable as totally 
reliable forces" are in error from the outset by 
conversions, including U.S. network-centric warfare. 

+ Presently planned Army of the Future is neutralized and defeated 
by energetics warfare. It can be neutralized in the mind, body, 
equipment, signals, organizations, and functions modes 
simultaneously. 

^ One or more of these or similar scenarios are now in place 
and already slowly progressing in the operations phase of 
asymmetric war against us. 

+ By early 2007, operations phase is expected to destroy us. 


Final urgent commentary (1) ‘Re 


> Russian energetics has secretly applied Einstein's 
admonition for more than a half century. 

* Long ago worked the major "kinks" out of EM, GR, 
quantum theory, etc. and achieved a grand unified 
field theory (СОЕТ) that has been highly weaponized. 

* Our immediate problem is to sufficiently catch up at 
the most desperate speed possible, particularly in 
psychoenergetics. Barrier is U.S. scientific community. 

* Presently we cannot defend against the eerie new 
destruction threats rapidly converging upon us, at the 
same time different but equally destructive threats are 
converging or have reached total destruction capability. 


Final urgent commentary (2) й 


* The greatest problems are our severe 
Jags in our 
* Century of delay in correcting the 
terribly flawed CEM/EE model. i 
* 60 year delay in psychoenergetics, 
massive sleeper conversion, and the 
eerie nonmaterial robots. 
* Unless U.S. science is sharply P) 
awakened from its century long 
slumber, we are essential ot 
already defeated and finished. 


Final urgent commentary (3) TE 


* We presently have one slim chance. 


* Given that Israel does somehow have 
defenses in psychoenergetics, then Israel à 
may be able to save the U.S. again, as it 


did in the 19705, in 1986, twice in 1997, 
and again atthe end of 1999 and inthe’ {$ 

first part of 2001. 
* If, on the other hand, Israel itself will be 


destroyed this time, then nothing we have 
will save us. 
* In that case, the U.S. scientific community 


will have destroyed us. us science 


t 
Ld Final urgent commentary (4) [^ 
e 


* The darkest days in the 
history of our republic lie 
immediately ahead of us. 


* Hopefully present, rapid 
Israeli developments (and others) may 
reduce or nullify the conversion threat. 
* If we are to survive, we shall need the 


most strenuous and rapid effort in our 
history, now. 


* In times of grave peril, Americans have always rallied to 
national liberty and survival. We must do so again. 


God bless and keep America! We pray for its survival. 


«tA © 
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THE END 
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THE PRINCIPLE OF THE “BLINDNESS” 
CHARGING SYSTEM IN THE SEG 


NO ошту 
VOLTAGE | 


OUTPUT 
VOLTAGE HERE 


EXPLANATION: The “short” coil is not able to see the oscillations in the "long" coil, because the total number of 
magnetic lines from the “long” coil which are passing through the "short" coil is close to zero 
(because one half is in one direction and the other half is in the apposite direction) 


COMMENT: This a particular case of an asymmetrical transformer, for more detalls read the part about 
asymmetrical transformers. 
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is at the center of the 3350 bîlion Бай зал scandal" Business Week. Jan, 29. 1006, p. 42. 
43,4641. 
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Representation of the Electromagnetic Entity in Vacuo, Part V: The Production of 
Transverse Fields and Energy by Scalar Interferometry,” Journal of New Energy. 43), 
Special Issue, Winter 1999, p. 76-78, This paper gives a succinct mathematical 
development of scalar interferometry, using a higher group symmetry electrodynamics. The 
original Whitaker papers giving the bass for scalar interferometry are listed in references 
si хай) below. 


sv. Graham Н. Turbiville, Je, Weapons Proliferation and Organized Crime: The 
Russian Miltary and Security Force Dimension. US. Air Force Academy, Insitute for 
National Security Studies, Colorado Springs, CO, June 1996, 


хи. For conventional consideration of hurricane increases, see (a) Lennart Bengtsson, 
"Hurricane Threats," Science. Vol. 293, 20 July 2001 p. 440-441; (b) Stanley B. 
Goldenberg et al, "The Recent Increase in Atlantic Hurricane Activity: Causes and 
Implications," Science. Vol 283, 

20 July 2001 p. 474-479. For a young weatherman who recognizes the direct use of weather 
engineering when he stes it, and is steadily reporting and exposing it, see meteorologist 
Scott Stevens website hrap: www. weatherwars info. 


avii. А notable exception is meteorologist and TV weatherman Scot Stevens, who. 
observes and publishes much information on the weather war going on in the skies over the 
United States, on his website hp/hwwveweatherwar. info. 


xvii. Particularly professional and hard-hiting coverage of the desperate energy 
situation is given by Matthew Simmons, head of Simmons & Company Intemational. 
Highly professional presentations of the real situation in energy worldwide, is available in 
PDF format from the Simmons website http www simmonsco-imtl сопи. 


ES Т. E. Bearden, "Precursor Engineering: Directly Altering Physical Reality," 
Explore. 13(2), 2004, p. 50-60. Briefly, there are no forces or force fields in mass-tree 
space, but only in mass systems. For electromagnetic systems, what we call "force" is the 
ongoing interaction of the force-free EM field in space, with charged mass q. That ongoing 
interaction is identically force. Force is therefore the ongoing effect of a more fundamental 
ongoing causative interaction of curved space with mass, 

"The field in space is simply an energy pater, existing as a change to the virtual particle 
fux of the vacuum (particle physics view) and a curvature of spacetime (general relativity 
view). И is also а set of Whitaker energy flows, where by "change in energy” we mean 

"change in the УРЕ of the vacuum,” and "change in the curvature of spacetime" 
Accordingly, we may formally define energy as spacetime curvature, and also as change in 
the VPF of the vacuum. 

The precursor EM field is simply dhe EM field as it exists in mass 
the field's interaction with matter to form forces and a force field. 

The precursor EM field — even a "static" field — is also a set of ongoing Whitaker 
energy flows that continue so long as the field is merely present. So unlimited energy flow 
itself is free for one's taking and using, from any precursor (force-free) field or potential 
that is established in space. A region of spacetime curvature may be modeled as comprised 
of a harmonic series of bidirectional longitudinal EM waves real EM energy flows from 


ree space, prior to 


the source charges producing the associated EM fields and potentials (ЕМ curvatures of 
spacetime). One merely has to intercept and collect the freely flowing EM energy from any 
static field or potential, and prevent any of the collected energy being used in one's circuit 
to destroy the source of potential or the source of field. This is easiest accomplished by 
potentializing the circuit with its charges q pinned, so dard = 0. Then switch away the. 
Completely undepleted extemal source of potential, rocomplete the circuit (as with a diode 
and resistor in series), unpin the electrons and allow current to flow. The new "freely 
potentialized” circuit will then freely dissipate power in that circus loads and losses, until 
аЙ the initial free potential energy is dissipated, The free energy flow phenomenon and 
insulting free potential energy change in the absence of current, actually is the physical 
mechanism that generates the gauge freedom axiom, whereby the potential —and thus the 
potential energy — of any EM system can be freely changed at will, and without doing 
work. 

"Because precursor fields are copious free flows of energy continually extracted from the 
vacuum via the source charges, one can direcuy engineer very powerful changes in the 
energy of the causative force-free precursor field, requiring that one furnish only a bit of 
work for the switching and structuring and controlling of the freely available energy flows 
comprising that change. Thus one can almost freely produce a very large precursor energy 
field set prior to forces and "field work" being involved at all. By subsequently interacting 
this very large but nearly free precursor energy field set with charged mass in a physical 
system, extraordinarily large forces and physical effects (work) are then almost freely 
produced in the mass system. This strongly calls attention to the fact that there are no 

"conservation of work" laws in physics! There are only conservation of energy laws. Work 
is simply changing the form of energy; if the "energy changed in form" is received for free, 
then so can the resulting work be “for free". In the present scientific view, this is 
nogentropic engineering — and it is perfectly permissible by the laws of nature and of 
physics. 

‘One must also be careful to distinguish between "internal system work" and external 
work by the system on something else (an external load). To do intemal work, a single 
joule of EM energy can be "used" (converted in form) again and again, to produce multiple 
Joules of work all internally on the system. Work rigorously is the change of form of 
energy. Given X joules of energy to begin with, one can get X joules of work in one change 
of form of the energy — and i that work was intemal and попе of the energy in the new 
fom is lost from the system, one still has all the energy left within the system, just in a 
different form from what it was in the beginning. If the system still collects this energy in 
"ts new form and does not allow its dissipation, it can again be changed in form (eg, back 
то the original form) to produce X more joules of work intemally to the system. But then 
the energy is still present, and now in the original form again! Closed looping that 
“circulation” of changing-form-energy, while preventing any losses of the circulation flow, 
в a problem for the dogmatic advocate castigating perpetual motion [which is actually 
Newton's first law of motion) The "perpetual motion while doing continuous work with no 
additional energy input is impossible” statement contains a false assumption: that each 
time energy changes form and thereby does work, the work is external work by the system 
оп an external load, and the control of the energy in the new form is just "lost" — Le, the 
energy in the new form is just dissipated on out of the system, never again to return. One 
does not have "dissipation of energy" as work unless the energy in its пем form after the 
‘work is lost from the system. IF it is not dissipated out of the system, contol of it by the 
System has not been lost. t can again be used to perform additional internal work in the 


system, though not extemal work outside the system if it is to continue doing internal work- 
Зо it will do that internal system work indefinitely. Note that this ferm of "perpetual 
‘motion and perpetual internal work with no additional energy input” is quite compatible 
‘with the conservation of energy law, once ane recognizes the difference hetween intemal 
‘work and external work, and understands that work is rigorously the change of form of 
energy, nothing else It ix still quite tue that, in the engineering sense where one wishes 10 
ido external work on an extemal load outside the system, then the dissipated energy 
performing werk in the extemal load is mot recovered (usually), and the usual simple 
thermodynamics emerges. 

Ву precursor engineering (Le. Russian energetics), one can pay a litle bit to almost 
freely engineer very large energy patterns in mass-free spacetime, prior to their subsequent 
interactions with mater. Then by simply interacting these "almost freely developed pure 
energy structures and dynamics" with charged matr, very great work (force effects, or 
force engines acing in that charged matter) can be almost freely produced, including at 
great distances. By continuing ta propagate a hoary old false EM model that stil assumes. 
force fields in space (and thereby still assumes the old material ether) cur own scientific 
leaders ae blindly and very determinedly withholding the US, scientific community from 
knowledge and use of precursor engineering (energetics) and therefore from knowledge and 
use of negative entropy engineering. Since the KGB weapon scientists are using precursor 
engineering (energetics) in superweapons of great power, he ignorance of our scientific 
leaders and their refusal to change the terribly flawed CEWEE model are leading the 
United States directly into our catastrophic destruction. 


xx Майа Tesla, "Pioneer Radio Engineer Gives Views on Powe,” New York 
Herald Tribune. Sep. 11, 1932. 


xxl. ECT Whitaker, "On the Partial Differential Equations of Mathematical Physics." 
Mathematische Annalen, Vol. 57, 1903, p. 33355, Downloadable from 
ww cheniere org. 


XL Б.Т. Whitaker, "On an Expression of the Electromagnetic Field Due to 
Electrons by Means of Two Scalar Potential Functions" Proc. Land. Math. Soc. Series 2, 
Vol. 1, 1904, р. 367-372. Downloadable from www.cheniere org 


X. 4. D. Jackson, Classical Electrodynamics, 2nd Edn., Wiley, 1975, p. 249. 


xiv Elsewhere we have formally corrected the present Second Law of 
thermodynamics, which is an oxymoron implicitly assuming its contradiction has fist 
occurred (0 move the system away from equilibrium, thus lowering #5 entropy — a 
negative entropy operation). The old Second Law deliberately does not account its assumed 
preceding negative entropy operation. Ie then accounts only for the entropic decay of the 
outot-equilibrium system back to equilibrium — the state of maximum entropy. That is 
‘why i prescribes only the production of increasing positive entropy. 
Written presently as {Û £ AS « ++), the Second Law assumes — but deliberately does 
not account for— its own contradiction by a prior negative entropy operation (=e < ASS 
0), and thus formally is a logical oxymoron and always has been. The old Second Law (0 & 
AS < Ser) must be replaced by the new law (_ < AS < +e), which now also accounts for 
the previously unaccounted but implicitly assumed prior negative entropy precursor 
eration. 
oP yer cen, thn overall new Second Law is i 


in systems in two serial phases: first 


an excitation (potentialization, or asymmetric regauging) phase occurs in which the system 
departs from equilibrium Ма the new half-law ( 2 < AS < б) The potentialization phase is 
then followed by the excited system's decay back ro equilibrium by the old Ван ам (0 < 

A5 < +e) For such separate potetalization and decay phases, the second law can be 
‘expressed as the equation (en < AS < +e) = (-а < AS < 0) + (0 £ AS < +e) In that form, 
the old second law is the rightmost term and is easily seen to be only а "half-law”, It merely 
accounts the decay of a previously excited system, back а equilibrium. The new overall 
Second Law is (i) consistent with experiment, (i) includes the known thermodynamic 
contradictions to the old Second Law (several are given in Kondepudi and Prigogine, 
Modem Thermodynamics, Wiley, 1999, p. 459), Gii) includes transient statistical 
fluctuations in an equilibrium system including their initial negative entropy halves, (v) 
removes the logical error in the old law's statement, and (v) now includes negative entropy 
engineering (precursor engineering, or what the Soviet КОВ weapon scientists dubbed 
energetics). Since every charge and dipole in the universe explicitly and freely pours out 
теш observable EM energy at light speed, without any observable energy input (which 
means with only virual-state energy input), then every charge already demonstrates 
fomtinuous production af negative entropy and experimentally falsifies the present old 
Second Law. It does, however, comply with the new and corrected Second Law, which is 
clearly and experimentally established once ome studies the "source charge problem" 
together with its polarization of the vacuum and is consequent "broken symmetry of 
‘opposite charges" solution. Every charge therefore happily and continuously produces 
negative entropy, of the sort shown theoretically possible by D. J. Evans and Lamberta 
Rondoni, "Comments on the Entropy of Nonequilibrium Steady States,” J. Stat. Phys, 
109-4), Nov. 2002, р. 895-320. Evans and Rondon despaired of finding any real system 
exhibiting such continuous production of negative entropy, but did allow that, for 
deterministic systems, the "problem remains” After solving the long-vexing source charge 
problem, we then nominated every charge and dipole (and dipolaity) in the universe as 
examples of real physical systems continuously producing negative entropy as predicted by 
Evans and Rondoni. 


xxv. Richard P. Feynman, Robert B. Leighton, and Matthew Sands, The Feynman 
Lectures on Physics Addison-Wesley, Reading, MA, Vol. 1, 1964, p. 12-2. 


эм. Ibid, Voll, 1964, p.24. 


Oed See Т. E. Bearden, Fact Paper, "Perpetual Motion vs. "Working Machines 
Creating Energy from Nothing: With а Discussion of Perpetual Extraction and Emission of 
Real EM Energy from the Vacuum,” available on website www.cheniere.ong. The paper 
also gives a full explanation of the exact reordering and coherent integration mechanism 
used by every source charge to produce continuous negative entropy. 


xxviii. Т.Е. Bearden, Energy from the Vacuum: Concepts and Principles. Cheniere 
Press Santa Barbara, CA, 2002, 


xk P. Drude, Ann. Physik. Vol. 1, p. 568; Vol. J, 1900, p. 370, 869. 


Xe See Raymond А. Serway, Physics for Scientists and Engineers, with Modern 
Physics. Thin Edition, updated version, Saunders College Publishing, Philadelphia, 1992, 
p. 742-745 for a pertinent discussion of drift velocity. 


Xei Serway, ibid. p. 744 shows a typical calculation of a drift velocity of 246 x 
10ехр-ут. 


XXd See E. T. Whitaker, A History of the Theories of Aether and Electricity. London, 
1950 for a treatise on ether theories, their type, their development, etc. 


xxxiii. (а) А. A. Michelson and E. W. Morley, "Influence of motion of the medium on 
the velocity of light.” American Journal of Science. Vol. 31, Series 3, 1886, р. 377-386; (b) 
"The relative motion of the earth and the luminiferous aether,” American Joumal of 
Science. 43), 1887, p. 333; (c) — "On the relative motion of the earth and the luminiferous 
aether,” Phil. Mag. 24(4), 1887, p. 449. 


xxiv. 1. D. Jackson, Classical Electrodynamics, 2nd Edn, John Wiley & Sons, New 
York, 1975, p. 249. 


E Secretary of Defense William Cohen at an April 1997 counterterrorism 
Conference sponsored by former Senator Sam Nunn, Quoted from DoD News Briefing. 
Secretary of Defense William S. Cohen, Q&A at the Conference on Terrorism. Weapons of 
Mass Destruction, and U.S. Strategy. University of Georgia, Athens, Apr. 28, 1997. 


xxvi. 18 any large and powerful organization, essentially the leader does not personally 
implement anything, but makes decisions and issues order. The circle immediately 
surrounding him (first level down in the organization) is bis advisors and staff; they also до 
not personally implement, but relay the orders to appropriate sections of the organization. 
"The second level down is where the large pars (directorates, Sections, etr) of the 
organization exist. A manager at that second level down is busy with administration 
maners, so be personally does not implement. But at the third level down, where the 
suborganization is now smaller, that manager is usually the implementer. To implement is 
to perform actions laterally, in and outside the organization, зо the third level managers 
world is largely a lateral world, with extensive functions, contacts, agreements, ec. with 
‘outside groups and agencies. Now call those third level managers and organizations the 
“implementation entourage" or just the "entourage" for short. This is where all the lateral 
action happens. 

Now apply the bell-shaped normal distribution curve to the entourage managers. At least 
9% are lacking in matters such as ethics ete. Shrink that 9% down to 19%, and now one has 
managers who are in fact very evil persons. They would kill their own grandmother to gain 
power, control, etc. Law and rules mean nothing except unfortunate encumbrances. 
Hereafter we will simply call this evil, grasping, conniving 19% "the entourage’, simply 
understanding it is only 1% or so of those managers at that level. But the entourage is the 
level at which all the skullduggery, murders, assassinations, etc. are planned and either 
carried out or arranged, We are speaking of every large and powerful organization on 
Planet Earth! The entourage is dictated by primate dominance, and this big monkey game 
has been going on in humans as long as there have been humans. 


xxxvii. (а) "The Takahashi Magnets and Motor’, Infinite Energy. Vol. 1, No. 5&6, Nov 
1995/Feb1996, рр. 35-37; (b) Tony Edwards, "Accident in lab creates super motor. The 
[London] Sunday Times, Dec. 10, 1995. Edwards reported an electric motor scooter with 
top speed of 50 mph and range of more than 500 miles using an electromagnetic engine and 
magnets developed by Takahashi. 

The new scooter, developed by Sciex Corporation of Japan, ran оп four ordinary 12-volt 
car batteries. The magnets were based on powder-metallurgy techniques and special 


neodymium material which produced a magnet with the words highest Megagauss 
Oersted rating at the time. 55 MgOe was the maximum previously, but Takahashi's magnet 
material achieved 120 MgOE. The Takahashi engine produced 15 horsepower from just a 
few amperes of electricity. When the scooter was free-wheeling, the engine became a 
‘generator and partially recharged the batteries. 

"Another novel use ofthe Takahashi magnets was as "battery doubles” to extend the life 
of rechargeable batteries. Thin inchowide squares, attached to mobile phone batteries, 
‘doubled the amount of charge they retained and allowed the batteries to last twice as long. 
(c) Also see entries under magnetic Wankel engine, in T. E. Bearden, Energy from the 
Vacuum: Concepts and Principles. Cheniere Pres, Santa Barbara, CA, 2002, p. 363-368. 

Апу university electrical engineering department worth a hoot can readily build a 
magnetic Wankel engine, which kills its back mmf and thus continuously develops torque 
in a single rotary direction. One pays only a tiny bit to kill the back mmf, and self powering 
of the system and its load can be achieved by tapping off а bit of power from the shaft- 
powered generator, and feeding it back to power the switching and control circuit. That 
none of our EE departments design and build such devices is a sad commentary on the lack 
‘of "forward vision” of our scientific community 


Xe (а) Teruo Kawai, "Motive Power Generating Device," U.S, Patent No. 5,4363518. 
эш, 25, 195; (b) see also Bearden , Energy from the Vacuum. 2002, p. 363, 371-375, 500 
In 1996 Kawai met with this author and his CTEC board of directors, here in Huntsville, 
Alabama. After much negotiation on his second tip here, Kawai and CTEC reached 
agreement. We at CTEC would immediately proceed to set up laboratory and production 
facilities for producing and marketing worldwide Kawai self-powering motor, so that in 
1997 we would have had such systems in mass production amd on the world market 
everywhere. Our only exclusion would have been Japan, as Kawai had already licensed the 
marketing rights for that nation, Kawai was backed by the second richest man in Japan, а 
muktibîllionaire, and he was financing our effort himself. In short, full financing was 
already accomplished, The night of the same day that we reached agreement verbally, а 
private је arrived post haste from Los Angeles, with Yakuza on board. The next morning 
Kawai no longer controlled his company, his invention, or his own fale. He was absolutely 
stunned and shamed, and could hardly lift his head to look me in the eye. He was a totally 
broken man. Instead, we found ourselves facing the arrogant Yakuza, some with the blue 
markings and the missing fingers, and very hostile Japanese. The agreement with Kawai 
was dissolved by the Yakuza right there on the spot. The Japanese team then coldly packed 
пр the Kawai motors that had been shipped to us, and bundled up the Kawai team and let 
And that was that. But once one understands the Yakuza's role inthis Operations Phase 
that opened about the first of 2005, one then understands why the Yakuza have suppressed 
all the Japanese overunty EM systems. 


xxxix. Appreciable details on Nathan Stubblefield and his inventions are given by Gerry 
Vassilatos, Lost Science: New Edition. Adventures Unlimited Press, 2000, Tesla visited 
Stubblefield and got some of his own impetus from observing the anomalous and awesome 
electrical power effects achieved by Stubblefield. Many of the stunning effects achieved by 
Stubblefield have also been successfully replicated by inventor John Bedini. 


x. We give the specific nuclear reaction in T. E, Bearden. Energy from the Vacuum: 
Concepts and Principles. Cheniere Pres, 2002, p.569, reaction equation (12). 


xo See 
pfe ps org wabhipagesfrontineishowsicyberwartnarviewsweiss ml. 


E According to Каап channel RAI 1, on Sept. 18, 2004 there was an attempt on 
Putin's life by planting two car bombs along his automobile route. Security forces 
discovered the cars and dismantled the bombs. Putin has also nullified the election process 
in Russia, and has thus retumed the nation to some of the stronger contol mechanisms by 
the old Communist Party methods. One sees the heavy hand of the Communist faction of 
the КОВЕСВ — which controls the organization and the superweapons and thus controls 
Russia — as behind the retum to greater authoritarian hold over the Russian populace. 


ЭШ. Seo Matthew Kaminski, "KGB Democracy” Wall Street Joumal, Sept. 17, 2004, 
Ам. 
xliv. For a commentary, see (a) Henry Sokolski, "It's Almost Too Late to Stop Iran, 


Wall Street Journal. Sept. 27, 2004, р. A18. See also (b) Henry D. Sokolski and Patrick 

Clawson, Editors, Checking Iran's Nuclear Ambitions, Institute for Strategic Studies, 2004 

As of this writing, Iran is continuing on its path to building nuclear reactors capable of 

furnishing weapons grade materials for nuclear weapons. Further, Russa is again assisting 
an in building the reactors. 


xlv. Fatwah, Feb. 1998, issued in the name of the World Islamic Front, and signed by 
Bin Laden, Zawahiri, and two others. 


xvi. Osama Bin Laden, ABC-TV Interview in Afghanistan, May 1998 
xvii. The 9/11 Commission Report, Sept. 2004, p. 51 -52. 

b Vice President Dick Cheney, October 21, 2001. 

xlix. As reported by Niall Ferguson, "Sinking Globalization,” Foreign Affairs. 842), 


Mar/Apr. 2005, p. 76-77. Ferguson is Professor of History at Harvard University, a Senior 
Fellow at the Hoover Institution, Stanford University, and a Senior Research Fellow of 
Jesus College, Univesity of Oxford. 


1 npsiwww.math:to.no/“karstentwaves/index_en.himl contains a summary. 
article on mathematical attempts to model freak waves and uncover their causes. The article 
is Kristian B. Dysthe et ah, "Freak Waves, Rogue Waves, Extreme Waves and Ocean 
Wave Climate,” June 2003. The authors are all mathematicians at various Norwegian 
universities and doing research on such waves. As сап be seen, these types of waves occur 
far more frequently than previously suspected, can be larger than previously thought 
possible, but are also still little understood. Some of the attempted theoretical explanations 
are summarized in the article, with pros and cons of each being given also. 


J Seehepi/news be.co. Ui iscitech’3917529 sm, "Freak Waves Spotted from. 
Space’, BBC News. 


Jii Perstatistics of the Head Department of Navigation and Oceanography (HDNO) 
ofthe Russian Federation Ministry of Defence. 


Ji See Bill McGuire, A Guide to the End of the World: Everything You Never 
Wanted to Know. Oxford University Press, paperback, Аш. 2004 details the 
phenomenology of large volcano eruptions, supervolcanoes, and tsunamis, among other 
catastrophic geological events. McGuire is the Benfield Professor of Geohazards and also is 


the Director of the Benfield Greig Hazard Research Centre, Department of Geological 
Sciences, Universily College London, Gower Street, London WCIE GBT. 


liv, See "Supervoleanoes," BBC2, Thursday 3 Feb. 2000; available for downloading 
from website hep exodis2006,com/transcript. hm. 


he See huptwww.anthro.uiue-eduvfaculty/ambrose. Stanley Н. Ambrose is an 
Associate Professor im the Department of Anthropology and Department of Nutritional 
Sciences at the University of Ilinois Urbana-Champaign, and also is Director of the 
Anthropology departments Environmental Isotope Paleobiogeochemisty Laboratory. 


bi Ер, see Jorge A. Vazquez and Mary В. Reid, "Probing the Accumulation 
History of the Voluminous Toba Magma, Science. Vol. 305, 13 August, 2004, p. 991-994. 


м From a transcript of an interview оп BBC, available for downloading on website 


sIwirwdavidpbrown со лов Бепе фиат. 


m See Merritt Ruhlen, The Origin of Language: Tracing the Evolution of the 
Mother Tongue, Wiley, 1996. There is also persuasive linguistic evidence supporting this 
botleneck hypothesis, along the lines presented by Ruhlen. Our special thanks to Marcia 
Stockton for pointing this ош. 


lix Eg, see (a) Stanley Н. Ambrose, "Late Pleistocene human population 
bottlenecks, volcanic winter, and differentiation of modern humans,” Joumal of Human 
Evolution. Vol. 35, 1998, р. 115-118; (b) S. Н. Ambrose, "Population Bottleneck,” in R. 
Robinson (ed), Genetics. Macmillan Library Reference, 2002 [a -volume encyclopedia of 
genetics; (c) M. R. Rampino and S. H. Ambrose, "Volcanic winter in the Garden of Eden: 
‘The Toba super-eruption and the Late Pleistocene human population crash" in F. W. 
McCoy and G. Helken, (eds), Volcanic Hazards and Disasters in Human Antiquity. 
Geological Society of America Special Paper, Vol. 345, 2000, р. 71-82. 


lx For detailed modeling, see Steven N. Ward and Simon Day, "Cumbre Vieja 
Volcano — Potential collapse and tsunami at La Palma, Canary Islands,” American 
Geophysical Union, 2001 Available fm 
pie benfeldhrorgSitoRoottsumamis WardandDay pdf. 

bi See 

www. oceansatlas.org/unatlasissues'emergencies'OceanPhenHDNO/Dangeroushiml. The 
information on hazards to shipping and losses of shipping is provided by the Head 
Deparment of Navigation and Oceanography (HDNO) of the Russian Federation Ministry 
of Defence, 

b 


b James Davison Hunter, Culture Wars: The Struggle to Define America. Basic 
Books, New York, 1991 (Paperback edition, 1992). Dr. Hunter is Director, Institute for 
Advanced Studies in Culture, and is also the William R. Kenan Jr. Professor of Sociology 
and Religious Studies at the University of Virginia. 


Marcia Stockton, private communication, 


Ixiv. John Zogby, President of the Zogby Intemational Survey firm. Quoted from John 
Mariani, "Zogby Describes Divided Nation,” The Post Standard. Sept. 24, 2004. Article is 
carried on website hup-l/wwwsynracuse.com'elections/poststandard/index ssf?base/news- 
1/1096017657151770.xml 


Bv. o Details of these dramatic deaths, and how they were technically achieved, are 
given in Т.Е. Bearden, Ferde-Lance. Chenire Press, updated 2003, 


Dei Stanislav Lunev (with Ira Winkler), Through the Eves of the Enemy, Regnery, 
"Washington, 1998. Lunev is the highest ranking GRU defector. He is a former Colonel in 
the GRU, the military counterpart of the KGB. In p. 22-33, he summarizes the Spetznaz 
capabilities. On p. 22-27, he summarizes Spetmaz use of nuclear weapons already on 
‘American soil. On p. 26, he gives some of the ways in which the Soviets easly brought 
nuclear weapons into the U.S. On p. 30 he confirms Russian seismic weapons. Use of EMP 
‘weapons is on p. 30-31. 


Ixvii. US General George S. Patton Jr, ín his speech to Third U.S. Army troops on the 
‘eve of Operation Overlord in 1944. 


Ixviii. Asa typical example, see Colin S. Gray, "Thinking Asymmetically in Times of 
Terror," Parameters. U.S. Army War College Quarterly, Spring 2002, p. 5-14. The basic 
message of the article is that asymmetric war is really nothing new, even the concept 
‘doesnt have any real content, and the terrorists can do а litle damage and we will take 
some damage, but we will survive as always, In the vernacular, it proposes that we 
shouldnt sweat the small stuff; everything is still АОК and there isn't any really new or 
unique problem, Now contrast this with the recent registration of а Yakuza scalar 
interferometer on the Yellowstone caldera, so that in a single shot most of the United States 
cam be destroyed. We really do not recall seeing that kind of thing occur im ош past 
"symmetric" wars, nor do we see initiation of earthquakes such as the 9.3 quake on the 
seafloor on Dec. 26, 2004 that initiated the catastrophic tsunamis in Asia, But one notes 
that, in 2002 — five years after Defense Secretary's confirmation of special terrorist EM. 
weapons generating earthquakes, evoking volcanoes into eruption, and controlling our 
climate and weather — the official publication Parameters of the U.S. Army War College 
apparently has no knowledge whatsoever of such terrorist capabilities or of such terrorist 
demonstrations. 


Ixix. Missing and unaccounted, in the official Ukraine records and accounting for its 
dear weapons transfer to Russia. The reader should understand that there are no 
officially acknowledged missing nuclear weapons, and there likely never will be! In the real 
‘world, there tums ош to be hundreds of such weapons that have "mysteriously disappeared 
from accounting,” and then in the hue and cry and charges and counter charges, the 
hullabaloo has just faded away and been ignored. 


lxx. The Ministry of Defense reported on transfer and destruction by the Ukraine of 
3772 nuclear warheads, but the general staff reported there were more than 4,000 to begin 
‘with. In other words, something other than transfer or destruction was done with some 230 
ar so Ukrainian nuclear warheads 


Ixxi. Even under U.S. agreement with the Russians (START II) for dismantling some 
of the nuclear weapons, there has been no truly accurate accounting, Ед, quoting from Jo 
L. Husbands, BITS Research Report 97.1, Part I: Domestic and Intemational Politics: The 
©З. Response to the Russian Nuclear Legacy. Nov. 1997: "From the outset, the Russian 
goverment was unwilling to permit the United States to have a role in the actual 
dismantlement of former SovieURussian nuclear warheads. The United States therefore 
cannot say with certainty how many warheads have actully been dismantled at the four 
Russian dismantlement facilites." In other words, much of it is smoke and mirrors. 


So the repons of precisely how many warheads were transferred andor dismantled and 
destroyed are not accurate at ай in their “total numbers," and they never have been. Instead, 
the infamous and deceitful catch-all phrase so long used by our intelligence agencies t 
cover ignorance was invoked. The phrase is "We have no evidence that..." which usually 
is a bald-aced attempt to caver up something which we absolutly do not know the truth or 
falsity of, or that is embarrassing, or that is а political hot potato. Usually the evidence is 
indeed there somewhere, but it indicates something contrary to the prescribed “official 
intelligence position” of the agency. Analysts who push too hard in advancing what the 
intelligence database really states, when it is against the official policy position, do not fare 
‘wel or last very long in the U.S. intelligence community. 


Ixxii. In 1996 Gen, Alexander Lebed, then President Boris Yeltsin's national security 
adviser, reported that 84 suitase-size nuclear weapons were missing from Russia's arsenal. 
‘Other Russian officials denied the claim, and U.S. officials discounted it. The mater was 
never resolved, but just gradually ignored 


boil Paul L. Williams, Al Queda: Brotherhood of Terror. Alpha Books, Indianapolis, 
2002 states Russian and US. intelligence sources are aware that bin Laden purchased 20 
Suitcase nuclear weapons in 1998 from Chechen Mafia agents for S30 million in cach and а 
quantity of heroin whose street value was $700 million. Williams is a former FBI 
consultant and the author of several important books on terrorism. 


Ixxiv. Eliot Marshall; David Malakoff, and Constance Holden, "Bioweapons Cleanup, 
Science. Val. 295, 25, Jan. 2002, р. 603. 


bow. Simon Reeve, The New Jackals: Ramzi Yousef. Osama bin Laden, and the Future 
of Terrorism. Northeastern University Pres, Chicago, 1999, p. 208. 


Inxvi. The study reference is: U.S. Congress, Office of Technology Assessment, 
Proliferation of Weapons of Mass Destruction: Assessing the Risks, Government Printing 
Office, Washington, 1993, р. 54. 


hoi. Richard K. Betts, "The New Threat of Mass Destruction,” Foreign Affairs. 771). 
Jan/Feb. 1998, p. 32. 


lili. Manitoba Health, Emergency Treatment Guidelines: General - Triage. Aug. 
2004. This Canadian guide is deliberately referenced to show that the triage procedure is a 
necessary medical emergency procedure, recognized internationally. 


xix. Our own National Institutes of Health (NIH) knows nothing about higher group 
symmetry electrodynamics, knows nothing about precursor engineering (the Soviet 
energetics science), at best knows the standard but seriously flawed electrical engineering 
and classical Maxwell-Heaviside electrodynamics, never understood the induction of health 
Changes and diseases in U.S. Embassy personnel in Moscow by the decades of so-called 
тонау radiation of the U.S, Embassy” knows nothing of the mechanism proved by 
Priore and important French scientists to yield revolutionary electromagnetic cures for 
dread terminal illnesses (such as cancer, clogging of the arteries, some infectious diseases 
tested, etc), knows absolutely nothing at all about Soviet bioenergetics or its mechanisms 
and capabilities, and certainly knows nothing of (and does not even believe") the startling 
capabilities of Soviet Russian FSEVKGB psychoenergetics and is biogenesis ability to 
build an actual living mind and mind operations in the laboratory, then clone or reproduce 
it or them by the millions. 
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NIH and its subsidiary organizations seem interested in maintaining the status quo in 
medical science and adhering scrupulously to present medical treatment mechanisms and 
theoretical understanding. They seem to block and deny any and all more advanced and 
innovative research, particularly if advanced group symmetry electrodynamics is involved. 

"They have little knowledge of the actual healing mechanism of the body (its cellular 
regeneration system, which is a highly special electromagnetic system), and do not 
understand the higher group symmetry electrodynamics of that system. Further, they do not 
intend to even study the kind of "novel" electrodynamics and electrodynamics 
mechanisms used by the body for all its cellular healing processes Instead, they are 
absolutely determined to continue with drugs, vaccinations, surgery, antibiotics, and 
Conventional medical therapies. They therefore are determined that the majority of those 
coming mass casualties from anthrax spray attack etc. shall be untreatable, so that most of 
those poor patients will be dragged aside and left to die without treatment, under Trage 
procedures. Hitler in all his death camps may not have produced as many millions of deaths 
эз will his dogmatic policy of our medical science institutions. 

Consequently, we are 50 years behind where we should be in medical therapy 
technology. We are also extremely vulnerable to mass casualties generated in our 
population centers by terrorist WMD attacks. Whether intentional or unintentional, МИН 
actions and policies are designed to keep us in hat situation indefinitely. 


box. (8) Үй Kaznacheyev and L. P. Mikhailova, Ulraweak Radiation in Intercellular 
Interactions, [in Russian] Novosibirsk, 1981. An English exposition of much of the 
Kaznacheyev work is given in (b) Viail Kaznacheyev, "Electromagnetic Bioinformation in 
Intercellular Interactions,” Psi Research, 1(1), Mar. 1982, p. 47-76. See also (c) Vial 
Kaznacheyev, "Apparent information transfer between Iwo groups of celi, 
Psychoenergetic Systems. 1(1), Dec. 1974, p. 37. (d) Vlail Kaznacheyev et al, "Distant 
intercellular interactions in а system of two tissue cultures," Psychoenergetic Systems. 103), 
Mar. 1976, p. 141-142. In the same issue, see (o) "А Comment” by William A. MeGarey, 
р. 143; and () "A Comment" by Arthur C. Hastings, p. 143-144. 


ox Aitchison, 1. J. R., "Nothing's Plenty: The Vacuum in Modem Quantum Field 
"Theory," Contemporary Physics. 26(4), 1985, p. 372. 
ioni. See Rick Weiss, "NIH to Set Stiff Restrictions on Outside Consulting, 


‘Washington Post. Aug. 4, 2004, p. A01. 


hos. "US МН Wants 1 Year Moratorium on Drug Co, Collaborations,” Daw Jones 
Newswires, 9-24-04 1318ET. 


box. (9) The U.S. Patent is "Pathogenic Mycoplasma", US Patent No, 5,242,820, 
issued September 7, 1993. Dr Lo is listed as the Inventor and the American Registry of 
Pathology, Washington, DC, is listed as the "Assignee"; (b) for a summary, see Donald W 
Sco, "Mycoplasma: The Linking Pathogen in Neurosystemie Diseases," Nexus Magazine, 
‘Aug. 2001. Particularly see (c) US Senate, Ninety-fith Congress, Hearings before the 
Subcommittee on Health and Scientific Research of the Committee on Human Resources. 
Biological Testing Involving Human Subjects by the Department of Defense. 1977; 
released as US Army Activities in the US Biological Warfare Programs, Volumes One and 
"Two, 24 February 1977. See also (d) Donald W. Scot and William L. C. Scot, The 
Brucellosis Triangle. The Chelmsford Publishers, Sudbury, Ontario Canada, 1998. 


Dow The interested reader is refered to our "Porthole Briefing" on website 
www cheniereorg. 


хом. (a) T. E. Bearden, Energetics: Extensions to Physics and Advanced Technology 
for Medical and Military Applications, Mar. 21, 1998, 200 page enclosure to CTEC Letter 
то Gen. (Ret) Walter Busby, Deputy Secretary of Defense for Coumterproliferation and 
Chemical and Biological Defense, March 21, 1998, also the enclosure 10 CTEC letter to 
Major General Thomas H. Neary, Director of Nuclear and Counterproliferation, Office of 
the Deputy Chief of Staff, Air and Space Operations, HQ USAF, May 4, 1998. Copies were 
also sent as enclosures to letters to NIH, CDC, and several other government agencies and 
laboratories, (Ы) T. E. Bearden, "Method, System and Apparatus for Conditioning 
Electromagnetic Potentials, Fields, and Waves to Treat and Alter Mater,” Application No. 
601339,122, Dec. 7, 2001. This is the provisional patent application that the present author 
‘openly released tothe public domain in Dec. 2002, and i is posted on www.cheniere.org. 
(C) See also T. Е. Bearden, Porthole Briefing, available on www.chenier.or, 


Бох. (a) B. Baker; J. А. Spadero, and В. О. Becker, "Electrical stimulation of articular 
cartilage,” Annals of New York Academy of Sciences. Vol. 238, 1974, р. 491-499; (b) R- 
O. Becker, Caron F. Hazlewood, Abraham R. Libofi and Jan Wallecek, 
Electromagnetic Applications In Medicine," NIH-OAM Electromagnetics Panel Report, 
Jan. 15, 1993; (c) Robert O. Becker and Andrew A. Marino, Electromagnetism and Life. 
State University of New York Press, Albany, 1982; (8) Robert O. Becker, "The neural 
semiconduction control system and its interaction with applied electrical current and 
magnetic fields,” Proceedings of the XI Intemational Congress of Radiology. Vol. 105, 
1966, p. 1753-1759, Excerpta Medica Foundation; Amsterdam; (е) R. O. Becker, "The 
direct current field: A primitive contol and communication system related to growth 
processes" Proceedings of the. XVI International. Congress of Zoology, Washington, D.C. 
Vol. 3, 1963, p. 179-183; (f) R- O. Becker, Charles Н. Bachman, and Howard Friedman, 
"The direct current system: A link between the environment and the organism," New York 
State Journal of Medicine. Vol. 62, April 15, 1962, p. 1169-1176. 


osi Н. O. Becker and David С. Murray, "The electrical control system regulating 
fracture healing im amphibians." Clinical Orthopaedics and Related Research. No. 73, 
Nov-Dec. 1970, p. 169-198. This is the definitive technical exposition by Becker of his 
electrical control system ideas and findings. 


xxxix. (9) R. O. Becker and D. G. Murray, "A method for producing cellular 
dedifferentiation by means of very small electrical currents,” Trans. N.Y. Acad. Scl. Vol 
29, 1967, р. 606-615; (b) Becker, R. O., and Joseph A. Spadaro, "Electrical stimulation of 
partial limb regeneration in mammals,” Bulletin of the New York Academy of Medicine. 
Second Series, #84), May 1972, 

р. 627-64 (c) C. A. L. Basset; R. О. Becker, and R. J. Pawlak, "Effects of electric currents 
on bone in vivo,” Nature, Vol. 204, Nov. 14, 1964, p. 652-654 


xc TE. Bearden, Porthole Briefing, available on wwv.cheniere ong. 


E See (a) A. J. Berteaud and A. M. Botteau, “Analyse des rayonnements 
electromagnetiqus emis par appareil Priore," [Analysis of the electromagnetic radiations 
emitted by the Priore apparaus}D.RME, 1971, p. 3-12; (b) A. J. Beneaud, A. M. 
Boweau, A. Priore, A. № Pautrizel, F. Berlurean, and К. Pautrizel, "Essai de correlation 
‘entre revolution d'une affection par Trypanosoma equiperdum et action dune onde 


clecromagnetque pulsee et modules,” [Trial of the correlation between the evolution of a 
disease by Trypanosoma equiperdum and the action of а pulsating and modulated 
electromagnetic wave], Compt. Rend. Acad. Sci. (Paris), Vol. 272, 1971, p. 1003-1006; (c) 
R. Cambar, "Rapport general des travaux de la Commission de Controle constitute en vue 
de verifier Tun des effets biologiques obtenu par utilisation de Fappareillage de Priore A. 
Bordeaux," [General findings of the work of the control commission formed to verify one 
of the biological effects obtained by use of the apparatus of A. Priore at Bordeaux] 1969, 1 
vol; () R. Courier, "Expose par M. le Professeur R. Courrier, Secretaire Perpetuel de 
'Academie des Sciences fait аш cours dune reunion а L'Institut sur les effets de la 
Machine de M.A. Priore le 26 Avril 1977," [Presentation by Professeur R. Courier, 
Perpetual Secretary of the Academy of Sciences, made at the meeting of the Academy on 
the effects of the machine of M.A. Priore. (e) б. Delmon and J. Biraben, "La croissance 
du carcinome de Guerin sour Faction de champs electomagneüques, [The growth of 
carcinoma treated by the action of electromagnetic fields), Rev. Path. Comp., 30), 1955, p. 
85-88; (0 С. Mayer, A. Priore, G. Mayer and В. Pautrizel, "Action de champs magnetiques 
assoces а des ondes elecromagnetiques sur l'orchite typanosomienne due lapin [Action 
of magnetic fields associated with electromagnetic waves on the typanosomian orchitis of 
the rabbit, Compt. Rend, Acad. Sci. (Paris), Vol. 274, 1972, p. 3011-3014; (8) Prions 
doctoral thesis (which was rejected when the project was suppressed) s: Guerison de la 
‘Tropanosomiase Experimentale Айше et Chronique par L'action Combinee de Champs 
Magnetques et D'Ondes Electromagnetiques Modules (Healing of intense and chronic 
experimental trypanosomiasis by the combined action of magnetic fields and modulated 
electromagnetic waves), thesis submitted in candidacy for the doctoral degree, 1973; (h) 
Eric Perse, Effets des Ondes Electromagnetiques et des Champs Magnetiques sur le 
Cancer et la Trepamosomiase Experimentale [Effects of Electromagnetic Waves and 
Magnetic Fields on Cancer and Experimental Trypanosomias), Doctoral thesis, University 
of Bordeaux No. 83, March 16, 1984; (D For a limited background and light technical 
coverage of Prior's work for the educated layman, see T. E. Bearden, "Vacuum Engines 
and Priores Methodology: The True Science of Energy-Medicine, Pars 1 and IL" Explore! 
60), 1995, р. 66-76; 60), 1995, p. 50-62; Û) For somewhat more specific technical details, 
see T. E. Bearden, Energetics of Free Energy Systems and Vacuum Engine Therapies. Tara 
Publishing, Internet node www tarapublishing.com/books, July 1997; (k) for a summary of 
the entire Priore affair, see Christopher Bird, "The Case of Antoine Priore and His 
"Therapeutic Machine: A Scandal in the Politics of Science Explore. 55-6), 1994, p. 97- 
110; ( For detailed coverage of the entire Priore affair, se Jean-Michel Graille, Dossier 
Priore: Une Nouvelle Affaire Pasteur. (The Priore Dossier: A New Pasteur Affai?], De 
Noel, Paris, 1984 [in French]; (m) For a technical description of the ordinary EM and 
physics characteristics of the Priore radiation (but not the active mechanism), see A. J. 
Вепеаш! and A. M. Botreau, "Analyse des rayonnements elecromagnetiques emis par 
apparel Priore," [Analysis of the electromagnetic radiations emitted by the Priore 
apparatus"), D.R MLE., 1971, р. 3-12. Prore's patents are (n) Antoine Priore, "Apparatus 
for producing radiations penetrating living cll." U.S. Patent No. 3,368,135, Feb. Б, 1968; 
(6) Antoine Priore, "Method of producing radiations for penetrating living cells." US. 
Patent No. 3,280,816, Oct. 25, 1966, (p) Antoine Priore, "Precede et dispositif de 
production de rayonnements utilisables notamment pour le traitement de cellules vivantes, 
[Procedure and Assemblage for Production of Radiation Especially Serviceable for the 
‘Treatment of Living Cells), Republique Francais Brevet Invention P.V, No. 899.414, No. 
142772, Оа. 7, 1963. 


XcL See Laurie Garrett, "The Nightmare of Bioterrorism,” Foreign Affairs. ВОД), Jan. 
‘Feb, 2001. р. 76-89. 1 lie quote is from p. 77. 


xelil. As reported in "Alert as Nuclear Bombs Go Missing" The Drudge Report. Sept. 
172002. 

хей. Matthew Bunn and Anthony Wier, "Preventing a Nuclear 9/11," Washington 
Post, Sept. 12, 2004, p. 807. 

xc. ыа 

xcvi. Paul L. Williams, Osama's Revenge: The Next 9/11: What the Media and the 


Government Havent Told You." Prometheus Books, 2004. Williams is a former FBI 
‘consultant and author of several treatises on terrorism. 


хо. Paul L. Williams, Al Qaeda: Brotherhood of Terr. 2001. 


evil, See (a) T. E. Bearden, Ferde-Lance, Cheniere Press, 2003 (updated) for some 
details on quantum potential weapons and their usage. Also see (b) T. E. Bearden, 
Gravitobiology. Cheniere Press, 2003 (updated) for additional details. Some five nations of 
the world now possess QP weapons, and a sixth nation is obtaining them. China, Russia, 
Brazil, Israel, and one other friendly nation are the five present nations. 


For background on such tsunamis when naturally induced, see David R. Tappin, 
Submarine-slomp-genoratd Tsunamis. Special edition of Marine Geology. Volume 
203, Issues 3-4, 30 January 2004, pages 199-386. 


© Pau в. Shin, "Killer wave lying in ай: Volcano could unleash horror" New 
York Daily News. Aug. 29, 2004, np: www.nydallynews.cominewsistory/226886p- 
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Figure 1. Transduction of EM wave types by successive phase conjugation. 
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Time-charging and Time-density excited states 
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Figure 2. Time-charging and Time-density: 
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Figure 3. Interference processes for transduction in slow decay of 
time-density excited states. 
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А harmonic set of longitudinal wavepairs. In each wavepair the two waves 
superpose spatially, but travel in opposite directions. The two are phase 
conjugates and time-reversed replicas of each other. Thus they comprise 
а coupled longitudinal wave and antiwave. Each wavepair is a 
time-density wave and therefore an electrogravitational wave. 


Figure 4. Infolded longitudinal biwaves (time-density EM waves) composition 
of a scalar potential. 
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‘Scalar potential interferometry produces all EM force fields and waves. 
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Figure 5. Scalar potential interferometry (between the two sets of bidirectional 
T foragtulinal EM wovepalfunctionc) produces-ll EM force eds and waves. 
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1. Eliminates the intemal EM Inside the Scalar Potential 

2. Equations Still Assume Material Ether Per Maxwell (Unchanged). 
3. No Definition of Electrical Charge or of Scalar Potential. 

4. Use of Force Fields in Vacuum is False (and Known to be So). 

5. Treats Charge q as Unitary Instead of Coupled System q = «qymíq). 
6.  Confuses Massless Potential Gradients as Forces (See #3, #4). 

7. Does Not Utilize Mass as a Component of Force (See #23). 

8. Erroneously Assumes EM Force Fields as Primary Causes. 

9. Topology of EM Model Has Been Substantially Reduced. 

10. Does Not Include Quantum Potential or Action at a Distance. 

11. Does Not Include Superluminal Velocity of Inner EM Components. 
12 Does Not Utilize Extended Near-Field Coulomb Gauge Effects. 

13. Does Not Include EM Generatrix Mechanism for Time Flow. 

44 _ Does Not Unify Photon and Wave Aspects (Requires 7-D Model). 
15. Does Not Include Electron Spin and Precession (See #19, #24). 
16. Treats EM Energy As Existing In “Chunks,” Instead of as Flow. 


Figure 6. Some serious flaws and errors in classical EM theory (1-16) 
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‘Some serious flaws and errors in classical EM theory (#1 


KE 


47. Confuses Energy and Energy Collection (See #16) 

18. Discards Half of Every EM Wave in Vacuum (See #22). 

40. Erroneously Uses Transverse Vacuum Wave; It's Longitudinal. 

20. Arbitrarily Regauges Maxwell's Equations to Eliminate Overunity. 
21. Omits Phase Conjugate Optics Effects (The Rufein Internal EM). 
22. Does Not include EM Cause of Newtonian Reaction Force. 

23. Erroneously Assumes Separate Force Acting on Separate Mass. 
24. Confuses Detected Electron Precession Waves as Proving Trans- 


verse EM Waves in Vacuum (Remnant of Old "EM Fluid" Concept). 


25. Dueto Error in String Wave, Omits the Ubiquitous Anti wave. 
26. AssumesEquilibrium;Not True Unless Include Vacuum Interactions. 

27. Migher Topology Required, to Model Electromagnetic Reality. 

28 Lorentz surface integration discards Poynting energy transport. 

29. Has nothing at all to say about form of EM entities in massless space. 
30. Eliminates the infolded general relativity using EM-force as curve agent. 
31 Does not include longitudinal EM waves as time domain oscillations. 
32. DoesnotindudeEM mechanism that generates time flow and flow rate. 


Figure 6. Some serious flaws and errors in classical EM theory (#17-32) 
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Abnormal penetration depth of weak signals due to photon interaction 
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Figure 30. Abnormal penetration depth of incident weak signals due to 
multiphoton interaction in a dense weak signal environment. 
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Amplified replica of body's signal complex to reverse cellular disease & damage 
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Figure31. Using an amplified replica of the body's own dense, broadband signal 
complexto irradiate it, producing deeply-penetrating and precise 
longitudinal EM wave sats that pump cells and reverse cellular 
disease and damage эк 
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Amplified replica of body's signal complex to correct a congenital condition. 
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Figure. ^ Using an amplified replica of the body's own dense, broadband signal complex 
containing added alterations, to radiate the body and produce deeply. penetrating precise 
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Attempts to detect the torsion field nature of scalar 
wave generated by dual Tesla coil system 


Gao Peng 


Absiract—Sealar wave was found and used at first by Nikola 
‘Tela in his wireless energy transmission experiment. Prol Mey 
extended the Maxwell equation and found the lost scalar wave 
part. The scalar wave theory proposed by Prof K.Mey indicates 
"hat the torsion field is the nature of scalar wave. This work 
attempts to detect the torsion field nature of scalar wave generated. 
y the dual Tesla сөй system, using the torsion balance consisting 
fof a wooden frame. The result is positive and two kinds of torsion 
field including left-handed and right-handed are detected in dual 
‘Tesla сой system. 


1. INTRODUCTION 


As everyone knows, Nikola Tesla is the first experimental 
physicist to conduct the no-loss wireless transmission of en- 
ergy experiment as scalar wave radiation, of course there are 
many other names too, Mainly the western scientific commu- 
nity and scientists call it scalar wave, such as Tom Bearden, 
Eric PDollard, Prof K.Meyl and so on. OF course, the simi- 
Jar results were obtained by S.V Avramenko, G-Flenajev and 
others[1] in Russia. N.Tesla's original patent in US is No. 
649.621 on 15.5.1900:Apparatus for transmission of Electrical 
Energyl21. 

There are many devices and patents based on torsion field 
in N-Tesla’s inventions, such as the Tesla coil, which is the 
‘most popular one in Figurel: and Tesla turbine, which is a 
mechanical device of fluid mechanics in Figure2. 

There is the similar core principle in these two kinds of 
device, Let us pay special attention to N.Tesl's statement in 
1891 that the ether behaves as a fuid to solid objects and as a 
solid to light und heat, And this ties in directly with the work of 
DENA Koryrev|L 

The electromagnetism should follow the principle of fluid 
mechanics, There is the vortex structure in not only both the 
‘Tesla сой and the Tesla turbine, but also most of his inventions. 

Prof-K.Meyl has done many works on Tesla's technology and 
scalar wave theory. For example, he found the lost scalar wave 
part of Maxwell's equation and extended the field theory. And 
he also found the magnetic scalar wave at first, which is also 
called "Mey!'s wave" 
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Figure2. The structure of Tesla turbine. 


їп addition to the theory, Prof K-Meyl also did many scalar. 
wave kits and devices for demonstrating the Tesla's technology 
and something new, such as the wireless energy transmission, 
the biological and medicine effects and so on. 

According to Prof K Mey!’s vortex model of scalar wave, the 
scalar wave in Tesla's scalar system is the electric scalar wave 
in Figured 


Figute3. The vortex model of electric scalar wave [3] 
(Quote from: DNA and Cell Resonance, wrote by 
Prof K Meyl.) 


"The direction of the ring-like vortex and the field pointers 
are perpendicular. And the vector of the H-field points into 
the direction of the vortex centre and the vector of the E-field 
axially points to the outside [3]. 

So this work wants to detect the vortex of scalar wave using a 
torsion balance consisting of a wooden frame, Author believes 
the scalar wave consisting of vortex is a kind of non-stationary 
spinning, and will talk about it în details on the analysis par. 


II. DESCRIPTION OF DEVICES AND METHODOLOGY 


In this work, the Phase-Conjugate-Resonator consists of two. 
standard pancake Tesla coils, two wooden frames in differ- 
еш size, and some auxiliary objects were used. In this sec- 
tion, it will be discussed in three parts: the Phase-Conjugate- 
‘Resonator, the methodology and the full configuration of hard- 


A. The Phase-Conjugate-Resonator- 

In N.Tesla's patent [2], we can see the basie structure of Tesla 
сой. There are the same parameters in these two Tesla coils. 
"There are large numbers of coils winded in pancake structure in 
the secondary coil, the center of the secondary coil is connected 
toa smooth spherical antenna and the end of coil at the outside 
is connected to ground, There are only few numbers of coils in 
the primary coil but the diameter of the wire of primary сой is 
much larger than the diameter of the wire of secondary сой. 

The complete Tesla scalar system consists of two same Tesla 
coils, one is the transmitter and the other one is the receiver 
When the two Tesla cols get the true resonance, the scalar wave 
will be generated. According to ProLK Meyl, the condition of 
the scalar wave resonance is 

+ The same frequency 

* The same wave shape, respectively modulation; 

* The opposite phase shift [31 

The most important condition is the opposite phase shift 
between the transmitter coil and the receiver coil. When the 
three conditions are met, the scalar wave will be generated. The 
dual Tesla coil system can be also called the Phase-Conjugate- 
Resonator. 

The Phase-Conjugate-Resonator in this work consists of two 
standard pancake Tesla coils, which are made on printed circuit 
board. The advantage of using the printed circuit board to make 
the cols is that it can ensure the two coils produced by factory 
are extremely same. One Tesla сой acts аз the transmitter and 
the other coil acts as the receiver. 


"The secondary сой is printed on the top of the printed circuit 
board and the total length of the secondary coil is 16 meters 
‘The center of the secondary coil is connected to a series of 
pillars of brass, and at the end of the series of pillars of 
brass, а stainless steel ball whose diameter is about 150mm is 
‘connected, The outside end of the secondary сой is connected 
toa ground line, which is the link of the transmitter and receiver. 

"The primary coil is printed under the printed circuit board 
with wider copper wire. The primary сой is connected directly 
to the output of the RF driver circu. At the exact resonance 
frequency, there will be low impedance at the primary coil of 
the transmitter. So the RF driver should be a special one, this 
will be discussed later. 

‘The two coils of the Phase-Conjugate-Resor 
Figure 4. 


Figures, The two Tesla coils in Phase-Conjugute-Resonator. 


"The signal generator and the RF amplifier circuit are also 
needed for driving the transmitter of the Phase-Conjugate- 
Resonator. The signal generator is DDS type. frequency range 
is 0-8 Mhz, the output impedance is standard 50 Ohms, which 
is suitable for the input impedance of RF amplifier. The RF 
amplifier is a kind of class AB amplifier, whose bandwidth 
is 3-30 Mhz and designed power is 45 watts, But the output 
impedance of the RF amplifier should not be 50 Ohms because 
of the low impedance of the primary сой of transmitter coil. So 
the impedance of primary coil and the output impedance of RF 
amplifier should be matched. 

As to the adjustment of the Tesla Phase-Conjugate 
Resonator, we should pay attention to what N-Tesla said in 
1927: 
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"The mode of propagating the currents from the transmitter 
through the terrestrial globe is most extraordinary considering 
the speed of the electrification of the surface. The wave starts 
With a theoretically infinite speed, slowing down first very 
quickly and afterwards at a lesser rate .. The mean surface 
speed is thus about 471,200 kilometers per second — fifty seven 
percent greater than that of the so-called Hertz waves — which 
should propagate with the velocity of light if they exist. inthe 
system I have devised only force is conveyed to all points of the 
earth, the energy itself travelling in definite paths determined 
beforehand. Perhaps the most wonderful feature is that the 
energy reaches the receiver without the slightest dispersion, 
зо that an incomparably greater amount is collected than is 
possible by radiations [4] 

Pro K.Meyl also talked about the transmission of scalar 
wave with 1.5 times the speed of light [5]. In this work, there 
are two frequencies, one is the frequency of LC resonance, other 
‘one is the frequency of Phase-Conjugate-Resonance. According 
to 1/4 wavelength theory, the wavelength would not change 
With the same сой, so the ratio of speeds would be equal 10 
the ratio of frequencies. In this work, the frequency of LC 
resonance is 2.65 Mhz, and the frequency of Phase-Conjugate- 
Resonance is 4.17 Mhz, so the ratio of these two frequencies is 
about 157 

That's the whole configuration of the Phase-Conjugate- 
Resonator, corresponding to the condition of scalar wave. 


B. Methodology. 


There are many methods for detecting torsion field, see [6] 
Tn this work, the torsion balance consisting of a wooden frame 
is chosen to detect the torsion field generated by the dual Tesla 
coil system. 

The torsion balance method is very sensitive and it ean be 
rotated by torsion field directly. In [7I[8] this method was used 
by VZamsha and V.Shkatov in their telekinetic experiment with 
two photos at distance of about 8000 kilometers. There was 
‘obvious rotation of wooden frame after the palm was near the 
photo of wooden frame remotely. The video of this experiment 
БЕГЛ 

There are also many experiments showing this method by 
VZamsha in [LO][11][12]. In these experiments, the wooden 
frame was rotated by the photo of crystal the hands, the photo 
‘of human and the torsion field generator 

(Of course this method is also verified by other scientists and 
is also easy-built. So it's chosen in this work. The wooden 
frames used in experiments are in figure5. There are different 
sizes of them, the side length of lef frame is 148mm and the 
side length of right frame is 206mm. 


©. The full configuration of hardware. 


Tn this рап, all kinds of the hardware are combined to а whole 
system to conduct the experiment. The full configuration is in 
Figure. In this configuration, the transmitter is put on the table. 
The receiver is put into a closed hardboard box on the ground, 
‘The wooden frame is suspended at the top of the stainless steel 
ball antenna by a very thin line. 


Figures. The wooden frames used in experiments 


Figures. The full configuration of experiments 


"The other side of this thin line is connected at the center of 
the top cover of box. There is a hole next to the center at the top. 
cover of box, it's used to place a WIFI camera here. Then the 
scene in the box can be watched in real time at any place. 


Ш. EXPERIMENTAL PROCESS 


In this section, the experiment process will be described in 
detail. There are two representative and independent experi- 
ments in this рап, The torsion balance consisting of the wooden 
frame is used in the experiments 


А. The experimental process in detail. 

In the first experiment, the wooden frame whose side length 
is 148mm was used. The wooden frame was put into ihe 
hardboard box hung by a very thin line. Then the hardboard box 
was closed and the author used the WIFI camera to watch the 
inside of the box on the computer а few meters away. Before the 
‘beginning of this experiment, the author let the wooden frame 
be relaxed until it was static. The relax time was more than 24 
‘hours, and the sereen on the computer showed thatthe wooden. 
frame was almost static. The static wooden frame could not 
rotate in a closed box if there was no extern force, The process 
is in block figure? and the video [13]. 


Block Паше, Sample positions of the wooden frame in the 
first experiment, one of the corners was marked using a yellow 
circle 


As we can see from the video, there is regular movement 
of the wooden frame. The direction of rotation was counter 
clockwise from the camera. At first stage, the angular accel- 
eration of wooden frame was the largest at the beginning of 
the movement, then the acceleration would become smaller and. 
smaller because the torque force of the thin line whose direction 
was opposite to the direction of torsion field force would 
become larger and larger. And the angular speed of wooden 


frame would be larger and larger. At second stage, the angular 
speed of wooden frame became largest when the torque force 
of the thin line was equal to the torsion field force generated 
by the dual Tesla coil. Then the angular acceleration would 
change its direction and became larger and larger because the 
torsion field force didn't change but the torque force of the thin 
line became larger and larger as the wooden frame rotated. The 
angular speed of wooden frame would be smaller and smaller 
until the wooden frame stopped. 


"Then the wooden frame would be back and forth for several 
limes as the law said above. At last, the wooden frame would 
be static im а position, where the torque force of the thin 
line was equal to the torsion field force. This position would 
be between the original position and the maximum angular 
position of the wooden frame, In fact, the wooden frame would 
back to the original position after turned off tbe device. But this 
process was not in this video. I will be discussed in the second 
experiment, 


In the second experiment, the wooden frame whose side 
length is 206mm was used. This larger wooden frame was in 
the same position as in the first experiment, Other configuration 
was also the same. But in the second experiment, the author 
‘didn't wait until the wooden frame was static, because the 
wooden frame was more sensitive with larger size. It was 
very difficult to let the wooden frame be absolutely static. 
So the second experiment began when the wooden frame was 
oscillating back amd forth in а small scale. If the wooden frame 
rotated in a large scale after tuming on the device, it also could 
show some significant results. The process is in block figure 
and the video [14] 


EXPLANATION 
Symmetry is destroyed by a spark 


If the impedances of Ra and Rc are the same at the frequency produced by signal generator F1, then the 
resulting voltage at points A and B will also be identical which means that there will be zero output. 
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If the circuit is excited Бу the very sharp, positive-only, DC voltage spike produced by a spark, then the 
impedances of Ra and Rc are not the same and there is a non-zero output, 


Here is a possible alternative. Please note that the position of the output coll must be adjusted, it's best position 
depending on value of resistor Rc and the frequency being produced by signal generator F1. 
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Here is another possible arrangement. Here, the position of the output coil depends on L1 and L2: 
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Block figures. Sample positions of the wooden [rame in the 
second experiment, one of the corners was marked using а 
yellow circle. 


‘The video is 4X speed faster than the normal speed of 
the original video, because the original video is too long. As 
же can see, the sample positions are also more than the first 
‘experiment, Because the movement back to the original position 
is also recorded in this video, 

In the second experiment, there was also regular movement. 
‘of wooden frame. But there was obvious difference between the 
first experiment and the second experiment. The direction of 
rotation was clockwise from the camera, Before the beginning 
of the second experiment, the wooden frame was not static but 
it was already oscillating back and forth in a small scale, After 
turning on the device, the wooden frame began to rotate just 
like the law in first experiment, The total path of the wooden 
frame was nearly half а circle. I was a obvious result driving 
by the torsion field force. 

"There was also a more complete movement process in the 
second experiment compared with the fist one. The process 
back to the original position was recorded too afier tuming off 
the device. As we can see from block figure, after turning 
ой the device, the wooden frame began to rotate in counter 
clockwise. Because there was no torsion field force in this time, 
there was only torque force of the thin line itself in this time. So 
this force would drive the wooden frame to the original postion 
before the beginning of the experiment. 


IV. ANALYSIS OF RESULTS 


"The results above can be replicated in other author's experi- 
ments. The wooden frame whose side length is 148mm rotates 
in counter clockwise from the camera but the one whose side 
length is 206mm rotates in clockwise from the camera. 


There is regular movement in both of these two experimen 
it's obvious that it can't be the random factors leading to the 
movement of wooden frame, 


A. The dual vortex structure 

Because the two wooden frames are in the same position 
at the top of the antenna of receiver coil in dual Tesla coil 
system just the side length of these two wooden frames is 
different. So we can move the two wooden frames in one plane 
in figure? to analyze. 


FFigure9. Two wooden frames in one plane from the camera 

As we can see in figure9, only the side length of two wooden. 
frames is different, other conditions are all the same in these two 
experiments. But there are two kinds of torsion field including 


lef лдей are detected in dual Tesla coil 
system. It seems that there is а dual vortex structure in scalar 

As everyone knows, there is dual vortex phenomena in fuid 
mechanics. Leonardo da Vinei had observed in liquids the two 


basic types of vortices in duality "one of these vortices moves 
slower at the center than it does at its perimeter and the other 
moves faster at its center than it does along the perimeter{ 1S1." 
And according to Prof K Meyl's scalar wave theory, there 
are two basie types of vortices too. One is the current vortex 
"which has the property of expansion and the other one is the 
potential vortex which has the property of concentration found 
by Prof K Mey 
The tornado is à kind of typical phenomena of dual vortex. 
It consists of expanding vortex from inside and counter vortex 
from outside. From the results of this work, the dual 
vortex structure is also detected using two wooden frames with 
different sizes. So there is the "electromagnetic tornado” in dual 
"Tesla coil system, the author thinks it's а basic structure for 
wireless 


B. Scalar wave consists of non-stationary spinning. 
one of the Dr M Krinker's works, the 14g disk suspended 
inside the double quadrupole spinner turned for about 10 de- 
grees. The spinning in the quadrupole spinner was modulated 


in amplitude specially, so the non-stationary spinning was gen- 
erated to drive the disk [16]. 

Non-stationary spinning is very important to generate the 
mechanical torque which can rotate the wooden frame. Ac- 
cording to the model of scalar wave im Figure3, there are 
many vortices with diferent diameters perpendicular with the 
direction of transmission, These vortices follow the Lorenz 
‘Transformation. When the diameter of vortex is the maximum, 
then the angular speed is the minimum at the anti-node; when 
the diameter of vortex is the minimum, then the angular speed 
is the maximum at the node. The angular speed of the vortices 
between anti-node and node are different and the scalar wave 
is a kind of longitudinal wave with the property of oscillation, 
so the vortices of scalar wave are a kind of non-stationary 
spinning 


CONCLUSIONS AND FURTHER DEVELOPMENTS. 


In this work, author mainly did many experiments using 
the torsion balance consisting of wooden frame. Two typical 
experiments are chosen to be analyzed, To be honest, the second 
experimentis not designed intentionally. Author just wants to 
improve the sensitivity using the larger wooden frame at first, 
but the opposite direction is detected. Author believes that the 
size of dual vortex structure generated by dual Tesla coil system 
‘can be changed with different power. 
‘Some conclusions: 


+The nature of scalar wave is torsion field. 

* There are two kinds of torsion field including left-handed 
and right-handed in the resonant dual Tesla coil system. 
"They are combined to become a tornado structure. 

+ The vortices of scalar wave ate a kind of non-stationary 
spinning, 

+The torsion balance consisting of wooden frame is a sen- 
sitive method to detect the torque generated by the torsion 
field. 


OF course this work is just a beginning, further exploration 
id experiments are needed. For example, testing with different 
driving power for Tesla scalar system; testing with different po- 

‘of wooden frame: testing the transmitter coil and receiver 
coil of Tesla scalar system simultaneously: testing Tesla scalar 
system for 


оса! effects and so on. 
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The Tom Bearden Website 


A Visual Tour of what they don't want you to know about electrical 
circuits 


10 TRILLION PERCENT OF THE CURRENT 
PRODUCED IS WASTED! 


. The scalar potential is a harmonic set of phase conjugate 


longitudinal EM waves, 
The dipole is a true negative resistor. 


The dipole's broken 3-symmetry initiates a spreading giant. 
negentropic reordering of a fraction of the vacuum's energy. 


Energy flow contours surrounding a transmission line. 


Heaviside and Poynting energy flow components. The Heaviside 
component is often 10 trillion times the Poynting component, but 
is simply wasted in ordinary single-pass energy circuits. 


Negative resistance process v. positive resistance process. 


Lorentz's integration trick to discard the enormous Heaviside non- 
diverged energy flow component. 
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The Structure Is: 
‘A harmonic set of longitudinal phase conjugate wavepairs. 

In each wavepair the two waves superpose spatially after detection, but travel in opposite 
directions. 

The convergent wave set is in the imaginary plane, and hence is not observable. It is EM 
energy incoming to the potential (dipolarity) from the time domain. 

The charge's spin is 720 degrees, 360 in the real plane and 360 in the imaginary plane. 
Hence the charge receives the complex convergent EM energy, transduces it into real EM 
‘energy, and emits enormous energy at the speed of light in all directions -- which includes 
bidirectional pairs in 3-space (after the reaction, being after "ob servation"). 

This produces the fields and potentials from the "source charge or dipole." 

Mandl and Shaw argue that the scalar (time-polarized) photon and longitudinal photon are observable 
only in similar pairs, which then makes the instantaneous scalar potential. Thus their quantum field 
theory work strongly supports the “negative resistor” interpretation of the scalar potential and our 
solution to the source charge and source dipole problem. 


Next 
Slide. 


Return. 
to 
Index 


Figure 1. The scalar potential is a harmonic set of phase conjugate 


longitudinal EM waves. 
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Note: Decompose the potential 


between the end charges of the dipole 


Receives enormous EM 
energy in complex plane 
(similar to reactive power) 
Transduces it into real EM 
energy and emits it in all 
directions at the speed of light 
The emitted EM energy forms 
the fields and potentials and 
their energy, across space, 
from this "source dipole" 

* Basis established by E.T. Whittaker, 

"On the Partial Differential Equations 


of Mathematical Physics,” Math. Ann. 
57, 333 (1903). Ignored since then. 
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Figure 2. The dipole is a true negative resistor. 
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Broken 3-space symmetry initiates jump to 4-space symmetry 
between complex plane and real plane. Energy flow is now 
conserved in 4-space, but not in 3-space. This is the true negative 
resistor effect, and a negentropic reordering of the vacuum. 


Reordering is into form of Whittaker* harmonic 
set of bidirectional EM longitudinal wavepairs. 
Reordering is totally deterministic. 
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Figure 3. The dipole's broken 3-symmetry initiates a spreading giant 
negentropic reordering of a fraction of the vacuum's energy. 


pan tones npn Mn 12008 165730. 


Next 


Slide 
Return 
to Index 
MoNLOCÁL / | Previous. 
i ___(Nondivergertt) / 
Component misses 
the circuit and is not Contours are in маңа sq meter (If 
Ee ив "str interacted with a unit point static. 
-j charge and the energy collected). 


More charge at each point will 
ore wattsi s meter at 


collect more 
each point. 


Figure 4. Energy flow contours surrounding a transmission line. 
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Figure 5. Heaviside and Poynting energy flow components. The Heaviside 
component is often 10 trillion times the Poynting component, but 
is simply wasted in ordinary single-pass energy flow circuits. 
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Figure 6. Negative resistance process vs. positive resistance process. A 
negative resistor receives energy in unusable form, transduces it, 
and outputs it in usable form. A positive resistor receives energy 
in usable form, and scatters it into unusable form. 
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Using a nomograph: Draw a straight line from your chosen 30 kHz frequency (purple line) through your chosen 
100 nanofarad capacitor value and carry the line on as far as the (blue) inductance line as shown above. 


You can now read the reactance off the red line, which looks like 51 ohms to me. 


This means that when the. 


circuit is running at a frequency of 30 kHz, then the current flow through your 100 nF capacitor will be the same as 
through a 51 ohm resistor. Reading off the blue "Inductance" line that same current flow at that frequency would 
‘occur with a coll which has an inductance of 0.28 milihenries 
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ondiverged energy Now fs zered leaving оту ie 


"— 
гара 
Wesley, 1962. 


p. 178-101. and then dissipated out of тне resistor as joule heating. 


The Lorentz procedure arbitrarily discards the enormous 
Heaviside component that misses the circuit entirely and is. 
‘wasted. This results in a non sequitur of first magnitude in 
energy flow theory - 


Figure 7. Lorentz's integration trick to discard the enormous Heaviside 
non-diverged energy flow component. 
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34 Flaws in Classical EM Theory 


Note: If the scientific community had done their job, this Website 
would probably not be necessary. 
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Flaws 


" Flaws In Classical EM Theory (2) 
8. 


10, Does Not Include Quantum Potential or Action 
at a Distance. 

11. Does Not Include Superiuminal Velocity of Inner 
EM Components. 

12. Does Not Utilize Extended Near-Field Coulomb 
Gauge Effects. 

13, Does Not Include EM Generatrix Mechanism 

14, Does Photon and Wave Aspects 
(Requires 7-D © 7. E BEARDEN 1999 
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Flaws 


Flaws In Classical EM Theory (3) 
15. Does Not Include Electron Spin and Precession 
(See #19, 


16. ae ee ДЫ 
17. CH УРШЫ ДУ араат 
18. eee ыш Cru 


21. Omits Phase Conjugate Optics Effects 
( Which are the Rule in Internal EM). 


ОТ. E BEARDEN 1999 


Flaws In Classical EM Theory (4) 


22. Does Not Include EM Cause of Newtonian 
Reaction Force, 


25. Due to Error in String Wave, Omits the 
Ubiquitous Antiwave. 

26. Assumes Equilibrium; Not True Unless Include. 
Vacuum Interactions. 


uc "iun 


© т. E BEARDEN 1999. 
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Flaws 


Flaws In Classical EM Theory (5) 


28, Lorentz surface integration discards Poynting 
transport. 


energy 
29, Has ing at all to say about form of 
ear зау. 
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VACUUM ENGINES AND PRIORE'S METHODOLOGY: 
THE TRUE SCIENCE OF ENERGY-MEDICINE 


Priore's Methodology 


ны 


aa 
cas 


‘resonant 


MODERN OPTIONS IN SEG 
Back EMF suppression in resonance coil 
Version 3 
By Don Smith 


Globe device for energy generation 


COMMENT: Please note that a long wire is used and one-spark excitation, where additional capacitors are 
used to create non-symmetry (22?) 


Version??? 
By Don Smith 


Multi coll system for energy multiplication 
Version??? 
By Tariel Kapanadze 


—— 
Мо description, so read the following section. 
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KAPANADZE PROCESS 
The process requires only 4 steps: 


STEP1 


An L.C (colicapacitor circuit is pulsed and i's resonant frequency determined (possibly by feeding it power 
through à spark gap and adjusting a nearby сой for maximum power collection) 


AUG) 


| er ae 


STEP 2 


The SEG process causes the energy level in the L-C circuit to rise. Power is fed via a spark gap which produces 
а very sharp square wave signal which contains every frequency in it. The L-C circuit automatically resonates at 
its own frequency in the same way that a bell always produces the same musical frequency when struck, по 
matter how itis struck. 
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| | مالم‎ 
К, Vi 
STEP3 


The output waveform from the L-C circuit is then manipulated to provide an output which oscillates at the 
frequency on the local mains supply (50 Hz or 60 Hz typically). 


ЅТЕР 4 


50 Hz 


COMMENT: All of these processes are described in Kapanadze's patents and so, no state or private confidential 
information is shown here. Kapanadze's process is the SEG process. 


COMMENT: As | see it, the main difference between the designs of Don Smith and Tariel Kapanadze is the 
inverter or modulator in the output circuit. At mains frequency you need a huge transformer core in 
a powerful inverter. 
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MODERN OPTION 
Lowering the L-C frequency to mains frequency (Modulation) 


Step-down transformer 


s t 
ses Ур ый IU 


Generator 
HF HV S0 (60) Hz H 
output 


M IM 


Output filter 


f 


COMMENTS: It is possible to use square waves instead of sine waves to ease the loading on the transistors. 
This is very similar to the output sections of Tariel Kapanadze's patents. This method does not require a powerful 
transformer with a huge core in order to provide 50 Hz or 60 Hz. 


Don Smith's option (guessed at by Patrick Kelly) 


Step-down 
JG! Mains voltage 


тт 


Varistar 


2,000 volts 


Storage 


Mains frequency 
ir oscillator 


High-voltage. 
semiconductor 


COMMENT : There is no high-frequency high-voltage step-down transformer, but a step-down transformer is 
used for mains frequency which means that it will need a huge core. 


FOR BOTH SCHEMATICS: 


You must choose the load in order to get the maximum power output. Very low, and very high 
loads will give almost no energy in the load (because the current flowing in the output circuit is 
restricted by the current flowing in the resonant ci 
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‘Scalar Wave Detector 


from STAR WARS NOW! 


The Bohm-Aharonov Effect, Scalar Interferometry, and Soviet Weaponization 
by Lt. Col, T.E, Bearden (retd.), 1984 
Copyright 


A Sensitive Scalar Wave Detector 


Very briefly we present a method of making a very sensitive scalar wave detector so that direct 
‘measurement and quantization can be established. 


First, we regard one oscillation (one wavelength) of the scalar potential wave as a longitudinal 
photon. Note that this photon contains a substructure, which may be deliberately determined (when 
artificially made) or randomized (when naturally made in the idealized case). 


For convenience we represent normal linearized vacuum (spacetime) as a horizontal or longitudinal 
vector (Figure 4), implying the direction of motion of the wave in the laboratory frame. By horizontal 
position in our diagram, we imply a linear, uncurved spacetime and a non-rotated frame. We 
represent the longitudinal scalar wave as a horizontal vector, and the usual Hertzian wave as a 
vertical or "transverse" vector. We visualize a normal detector as detecting only a vertical or 
"transverse" vector, as we have illustrated in Figure 4. 


As can be seen, in a linear, unrotated or uncurved spacetime a pure scalar wave has no vertical 
component projected upon the laboratory frame vector, so it is not detectable by normal detector 


To detect the scalar wave, of course we could bend it so that it has a projected vertical component in 
the laboratory frame (Figure 5). However, this would be an impure wave, not a pure scalar wave, and 
that is not what we wish. 


A better way is to bend or curve spacetime itself in a small region, so that a longitudinal wave that 
passes through that region now possesses a vertical component with respect to that region (Figure 6). 
Thus a normal detector there will detect that vertical component, We conduct the detection current. 
out of the "bent spacetime" region to an outside (normal) detector, and we then have a scalar wave 
detector. 


To illustrate, we show conceptually how this has been successfully done. Figure 7 shows the concept. 
First, we utilize a magnetic pole to provide the infolded energy (potential) to bend or curve 
spacetime. To reach good sensitivity, we need a pole strength connected with a magnetic field 
strength of 40,000 Gauss or higher. We utilize a small superconducting magnet, which can reach field 
strengths of from 40,000 to 80,000 Gauss. 


à 
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Hertzian Wave 


————” 3 Scalar Wave 


— 


Direction of Wave Motion ín Lab Frame 


Figure 4, Linear, uncurved Laboratory frame. 


Bent Longitudinal 
Scalar est Transverse Projection 


— Lab Frame 


Figure 5. Rotating the longitudinal wave produces 
a transverse component. 


Longitudinal Scalar Wave 
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Figure 6. Bending the laboratory spacetime frame 
produces a transverse component. 
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Figure 7. A sensitive scalar wave detector. 
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Figure 7. A sensitive scalar wave detector. 


(DETECTS ELECTROGRAVITATIONAL WAVES) 
FARADAY CAGE 


OSCILLOSCOPE 


\Lcunveo seacerme 
NOTE: MAGNET > 40,000 paves 


*BEDINI VERSION OF DEA/FARETTO DETECTOR 


Then to prevent detection of superfluous "normal" radiation, we shield the entire magnet in a 
grounded Faraday cage, as shown in the figure. Hertzian waves will be grounded in this shield, while 
scalar waves will readily penetrate it undiminished. In other words, the Faraday cage serves as a 
"stripper," to strip away the ordinary waves, leaving only the scalar waves to penetrate inside. An 
ordinary wire lies at the top of the magnetic pole, in proximity to it. The wire runs out of the Faraday 
cage through an insulated port to a resonant tuning circuit, which is sharply tunable over the range of 
frequencies we are interested in. A preamp amplifies the output of the tuner, and in turn feeds the 
input of an oscilloscope or other detector. 


With this detector we can select the frequency desired, and detect any passing s 
frequency. By other variations of amps and preamps, regenerative circuits, e 


аг waves of that. 
. we can obtain all the 
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sensitivity desired, and utilize ordinary detection equipment already well-known and highly 
developed. 


Additional Information about detecting Scalar Waves 
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Figure 11. NETWORK OF VIRTUAL TRANSMITTERS 
(See Woodpecker Grid) 
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Figure 12. VIRTUAL TRANSMITTERS IN THE INTERFERENCE GRID 
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Figure 13. GIANT RADIAL RELATED TO A VIRTUAL TRANSMITTER 
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Figure 14. FORMATION OF A SINGLE GIANT RADIAL 
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SCALAR INTERFERENCE 
‘Galo PATTERN 


Excerpt P 172 
FER DE LANCE 


A Briefing on Soviet Scalar Electromagnetic Weapons 
by Lt. Col. T.E. Bearden (retd.), 1986 
Copyright 


2. Continual cloud radials have repeatedly been seen and photographed over Huntsville, 
Alabama, associated with weather engineering and grid activity. Typical radials seen by this 
author are shown in Bearden, Soviet Weather Engineering Over North America, l-hr. v1deotape, 
1985, Huntsville is apparently a pivot point or "hinge point" for bending and controlling the 
jetstream. 
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3. Spectacular cloud grid patterns have been seen over Huntsville, Alabama and Los Angeles, 
California. An excellent videoclip of one of the Los Angeles area grids, personally observed and 
shot by KABC Open Mind talk show host Bill Jenkins, is shown in Bearden, Soviet Weather 
Engineering Over North America,;1-hr. videotape, 1985. An artist's sketch of an earlier gigantic 
grid, extending from horizon to horizon in every direction, seen over Huntsville, Alabama by 
Tom Bearden and Ken Moore, is also shown in the tape. The videotape is available from Р.О. 
Box 1472, Huntsville, AL 35807. Sketches and details of another highly anomalous grid pattern 
observed in the greater Los Angeles area by engineer Ron Cole are shown in figures 5 and 6. 


The reason that clouds of water droplets and/or ice particles detect the scalar interferometry and 
form signature patterns is simple: Consider each H2O molecule as having two light little 
hydrogen atoms hanging on to the much heavier oxygen atom. The covalent sharing with the 
oxygen atom of the electron from each hydrogen atom means that 


1. the electrostatic scalar potential between the H ion and the O ion it is bonded to, is 

rhythmically varying as the electron is shared back and forth, 

this varying potential contains "electron spin holes" since it is made by the moving 

electron, 

3. two such varying potentials exist since there are two H atoms sharing covalent electrons 
with the O atom, 

4. the two H ions are at an angle of over 100 degrees with respect to each other, 

5. the molecule assembly thus constitutes one part (one half, so to speak) of a scalar 
interferometer with imbedded electron spin holes for electron hooking, 

6. Incident scalar waves from outside the system interact with the "half scalar 
interferometer.” This scalar interferometry interaction is coupled to the covalent bonding 
electron because of the internal spin hole pattern of the molecular half of the 
interferometer. The coupled electron moves with the scalar pattern's changes, causing an 
observable interaction with and in the electrical structure and ionic potential of the 
molecule, 

7. the weak Н to Н hydrogen bonding between molecules connects resulting ionic potential 
changes to the structuring of the entire macroscopic cloud assembly. Thus by scalar 
interferometry with the H20 "half interferometers", an incident scalar EM pattern is 
detected and translated into patterns of E and B force fields. The Н2О molecules then 
"line up" in accord with the electrical patterns detected. 


Thus the clouds form "signature patterns" according to the incident scalar EM radiation patterns. 
Giant cloud radials in the targeted area are probably due to the type and shape of antennas 
including the type and shape of the electrical wires establishing the antennas! ground planes -- 
used by the Soviet Union to project the scalar waves. Note that such "radial" antenna patterns 
were occasionally used by James Harris Rogers in his underground and undersea scalar EM 
transmission system. 
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Figure 15. FORMATION OF A DOUBLE GIANT RADIAL 
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Figure 16. DETECTION OF TRANSVERSE AND LONGITUDINAL 
WAVES 
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Figure 2. Launching an EM wave from a wire antenna 
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Figure 3. Internal Wave Structure of the scalar potential 
A harmonic set Г wavepalrs, where in esch wavepa the two 
waves super pose spatialy, but travel in opposite directions. 
The two waves in each pair ere true phase conjugates and 
time-raversals cf each other. Thus thay comprise a coupled 
wave and antiwave. The photons must also be enupled into 
photanvantiphoton раге, by а strong application nr tne 
distortion correction theorem of nonlinear opties. 
Each wavepair is a standing eiecirogravitaticnal wave. 


pen n 


Contact hor Health Writers 


(—— эн 
* Fixed anergy: Trapped. does 
TO radiate or absorb. 


(Potential gradients) 
jm ЕМ Energy: 


|ы 


May be positive, ог 
negative, or fixed 


Hidden 
Bidirectional 
EM energy flow 


Whittaker/Ziolkowski 
Transmitter Arrays 


[ 8220 harmonic wavepairs each | 


Figure 4. Scalar potential interferometry provides action-at-a- 
distance. ILalready creates normal EM fields and waves. 


separates the 5 
GRAVITON photon ané PHOTON 
S 
Ў 


M g- "еа? CX 
N и 
f 
E \ 
«y» ! 
ANTIPHOTON \ $3. NW ‚ 
=: 


NUCLEUS 
NOTE: Graviton waves are bidirectional FECOLS 


phase waves of photonjantiphcton 
coupling and uncoupling in the vacuum. 


The atom is an assembly of dynamic dipoles 


A dipole splits the graviton into a photon and an antiphoton 
The photon interacts with ihe electron, producing the action 
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Figure 5. Graviton interaction with matter produces the 
photon interaction and Newton's third law reaction. 
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Figure 6. Currents in and along a conductor, with electron precession. 
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ENERGY GAIN 
(REMARKS on 1.1 and 1.2 SECRETS) 


We must consider two options: 
1. Back-EMF suppression .....(1.1) 
2. Excitation by a spark (22). 


THESE OPTIONS ARE DIFFERENT 


However, in both cases, an increase of energy occurs due to the charges being pumped in from the 
ground. In the terminology of Mr. Tesla - "a charge funnel" or in modern terminology "a charge pump". 


1. In the first case, the problem for the oscillating circuit is to "create" an electromagnetic field which has a high 
intensity electrical component in ambient space. (Ideally, it is only necessary for the high-voltage capacitor be 
fully charged once. After that, if the circuit is lossless, then oscillation will be maintained indefinitely without the 
need for any further input power). 


THIS IS A "BAIT" TO ATTRACT CHARGES FROM THE AMBIENT SPACE. 


Only a tiny amount of energy is needed to create such a "bait". 


Next, move the "bait" to one side of the circuit, the side which is the source of the charges (Ground). The 
separation between the "bait" and the charges is now so small that breakdown occurs. The inherent parasitic 
capacitance of the circuit will be instantly charged, creating a voltage difference at the opposite ends of the circuit, 
"which in turn causes spurious oscillations. The energy contained in these oscillations is the energy gain which we 
want to capture and use. This energy powers the load. This very useful electromagnetic field containing our 
excess power oscillates in a direction which is perpendicular to the direction of oscillation of the "bait" field and 
because of this very important difference, the output power oscillations do not destroy it. This vital factor happens 
because the coil is wound with two opposing halves. The parasitic oscillations gradually die out, passing all of 
their energy to the load. 


This energy-gaining process is repeated, spark by spark. The more often a spark occurs, the higher the excess 
power output wil Бе. That is, the higher the spark frequency (caused by a higher voltage across the spark gap). 
the higher the power output and the greater the efficiency of the process. Hardly any additional "bai energy is 
ever required 


2. In the second case we must charge the capacitor circuit to an energy level higher than that of the source 
energy itself. At first glance, this appears to be an impossible task, but the problem is solved quite easily. 


The charging system is screened, or "blinded", to use the terminology of Mr. Tesla, so that it cannot see" the 
presence of the charge in the capacitor. To accomplish this, one end of a capacitor is connected to the ground 
and the other end is connected to the high-energy coil, the second end of which is free. After connecting to this 
higher energy level from the energising сой, electrons from the ground can charge a capacitor to a very high level. 
In this case, the charging system does not "see" what charge is already in a capacitor. Each pulse is treated as if 
it were the first pulse ever generated. Thus, the capacitor can reach a higher energy level than that of the source 
itself 

After the accumulation of the energy, it is discharged to the load through the discharge spark gap. After that, the 
process is repeated again and again indefinitely 


THIS PROCESS DOES NOT REQUIRE THE SUPPRESSION OF BACK-EMF 


з. It should be noted, that option 1 and option 2 above could be combined. 
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Figure 8. dqkit-freo driving a swinger by S-flow. 


Poynting energy flow 3 with its accompanying potential V 
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Figure 9. Normal resistor versus a negative resistor. 
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Figure 10. Priore's laboratory apparatus for cellular reversal 
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Figure 11. Poynting S-flow along a simple circuit. 


From particle physics, any electric charge is = broken 
symmetry in the vacuum's virtual particle flux. Any 
dipole is thus two locally broken symmetries. Thus 
the dipole acts as a gete/scurce, driven by the fierce 
vacuum flux. Sn a dipole already "extracts" and gates 
ЕМ energy flow, directly rom the seething vacuum, 


Every battery and generator is already a "free energy" 
sourco of extracted and gated ЕМ energy from the vacuum 
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Figure 12. Overt and covert field energy density flows. 
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Figure 14. Bridging to enable room temperature superconductivity. 
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Figure 16a. Process for overunity coefficient of performance. 
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Ideally. switching the potential. rather than flowing charges. 
requires only minuscule overhead energy dissipation 


Figure 16c. Potential to which test charge is exposed. 
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Figure 17. Operation of an overunily electrical power system 
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SECRET 2 
SWITCHABLE INDUCTANCE 


The inductance is comprised of two coils which are positioned close to each other. Their connections are shown 
in front. 


CONSTRUCTION: When constructing this arrangement there are many different options due to the various 
types of core which can be used for the coils: 


1. Aircore 
2. A ferromagnetic bar core 

з. A ferromagnetic toroidal core 

4. А transformer style ferromagnetic core. 


EN € 


PROPERTIES: (tested many times with a variety of cores) 
The value of the total inductance Ls does not change if you short one of the inductors L1 or L2 


(This may have been tested for the first time by Mr. Tesla back in the 19th century) 


APPLICATION TECHNIQUE: 
This energy generation is based on the asymmetrical process: 
1. Feed the total inductance Ls with a current | 
2. Then short-circuit one of the inductors (say, L1) 
3. Drain the energy from inductor L2 into a capacitor 


4. Aher draining L2, then remove the short-circuit from L1, short-circuit L2 and then drain the energy from L1. 
into a capacitor 


QUESTION: is it possible, using this method, to get twice the energy amount due to the asymmetry of the 
process, and if not, then what is wrong? 


AN ANSWEI 


= We need to start winding coils and performing tests. 
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Abstract 


Both postulates in the conventional EM bioeffects model are in error, 
is the classical electromagnetics model (CEM) itself. Major errors 
in CEM are presented. The QM view is taken that all EM 
phenomena are caused by the potentials, not the force fields. Using 
the Whittaker/Ziolkowski (WZ) internal structure of the scalar 
potential, Bohm's quantum potential and an engineerable variant of 
his hidden variable theory emerge. A strong candidate emerges for 
the internal mechanisms used for mind, thought, long term memory, 
and deep cellular control by Popp's master cellular control system. 
An environmental negative feedback mechanism is stated for long- 
term, cumulative causative mutation, yielding Sheldrake's 
morphogenetic field, which is a species quantum potential. Utilizing 
the new EM bioeffects model, Kaznacheyev's demonstration that any 
cellular death or disease can be caused electromagnetically is 
explained. A new definition for cancer is advanced, as is a long-term 
cumulative mechanism that causes it. The mechanism for Priore's 
demonstrated cures of terminal tumors in laboratory animals under 
rigorous scientific protocols is explained. A solution for the major 
cumulative mechanism for biological effects of EM fields and 
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radiation is presented. A self-targeting mechanism is presented 
whereby complex WZ EM biwave pumping of the "cell as a 
nonlinear phase conjugate mirror material” produces an exact EM 
antidote signal for the specific cellular disease. It is argued that 
inexpensive, quick, nondebilitating, cures can be developed for most 
major dread diseases, including cancer, arteriosclerosis, and AIDS. 
Priore's remarkable and previously unexplained cures of terminal 
tumors in lab animals are cited as examples of applying the new 
model, albeit unwittingly. 


The Basic EM Bioeffects Model Is In Error 


As is well-known, the field of EM fields and radiation effects on 
biological systems is actually in something of a shambles. In over 40 
years of studies and experiments by careful researchers, the results 
are inconsistent, contradictory, and usually difficult or sometimes 
impossible to replicate. Attempted replications often give 
contradictory results, erratically. Researchers cannot rigorously 
answer even the simplest question, such as "Does power line 
radiation contribute to the incidence of cancer and leukemia, and if 
so, how and under what circumstances?” Causative mechanisms 
have so far eluded research. Powerful vested interests fund many of 
the studies. Consequently a great deal of controversy exists in the 
field. Opinions and positions range from the "microwave oven" 
position that "if it doesn't appreciably heat tissue, it doesn't harm 
biological organisms," to the "total fear" position that "any and all 
non-ionizing radiation is harmful; we just don't know by what 
mechanism." Legal actions to limit human EM radiation exposure 
are increasingly being initiated by concerned citizens’ groups. 


What has actually been "proven" by the nearly fruitless EM 
bioeffects effort to date is that the fundamental EM bioeffects model 
being utilized by the researchers is totally inadequate for the task 
intended. If that is true, then 40 more years of continuing to apply 
the same inadequate model isn't going to make very much additional 
progress. Further, if the fundamental model is faulted, then what is 
needed is a detailed examination of the model to discover and correct 
those foundation faults. 


In tackling this model foundations problem, I have performed a 


systems engineering layout of the fundamental EM bioeffects model, 
and stated its two major postulates. Both postulates turn out to be in 
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error! Immediately one can easily see why the field is in such a state 
of confusion. However, no true systems engineer would stop there. 1 
have also performed a systems engineering layout of precise 
corrections for the two postulates, thereby correcting and extending 
the model so that it can yield consistent, replicable results and 
causative mechanisms. All of this is a rigorous procedure, and 
straightforward systems engineering methodology. 


However, the results point to profound changes, which I have been 
immersed in deeply studying for quite some time. Out of this 
approach has emerged something quite fundamental: a strong 
candidate for the internal mechanisms used for mind, thought, long 
term memory, and the deep cellular control system for all cells of the 
body. A mechanism for species adaptation also emerges that is quite 
capable of explaining (and yielding) long-term directed mutation, 
including the "species jump," where a species such as a bird emerges 
in short order (not gradually) from a species such as a reptile. The 
known "species jump” has been a deep mystery to evolution theory, 
which simply could not explain it. Another thing that has emerged is 
а startling new electromagnetic causative mechanism for cancer, 
leukemia, etc. At the June 1993 Brain-Mind Symposium in Los 
Angeles, I will present that exact mechanism. The mechanism is 
capable of laboratory test, and validation or falsification. We will 
also present an entirely new approach to EM effects on biological 
organisms, and present the major new mechanism involved. The new 
mechanism has fundamental application to the theory of diseases, 
and offers potential curative mechanisms for dread diseases such as 
cancer, arteriosclerosis, and AIDS. I explain some of the necessary 
background in the following paragraphs. 


Classical Electromagnetics is Seriously Flawed 


Аз is well-known, there exist severe contradictions between classical 
electromagnetics (CEM), general relativity (GR), and quantum 
mechanics (QM). As presently constructed the three disciplines 
cannot be unified, even by Herculean efforts. Particularly with 
respect to the primary causative agents for electromagnetic 
phenomena, the foundations of QM and of CEM are in profound 
disagreement. CEM assumes the forcefields as primary causes, 
paying only lip service to the potentials and treating them as 
primarily mathematical conveniences. QM, on the other hand, has 
long since [since 1959] shown that the force fields are simply effects 
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in and on the charged particle system, and are not causes. Instead, 
QM has shown that the potentials are the primary causes of all EM 
phenomena. In charged particle systems, potentials can interfere and 
cause observable EM phenomena such as the Aharonov-Bohm effect 
in the complete absence of the force fields. Herein lies the reason for 
the present dire straits of EM bioeffects research. We explain further: 


CEM theory was originally formulated by James Clerk Maxwell in 
terms of quaternions. Note that quaternion algebra has а much higher 
topology than either vectors or tensors, the mathematics in which 
СЕМ is presently expressed. None of the present "Maxwell's 
equations" _ universally taught as due to Maxwell _ ever appeared in 
anything by Maxwell himself. Depending upon what you wish to call 
a fundamental equation, Maxwell's true equations are the numerous 
quaternion equations included in one almost incomprehensible 
chapter of his 1873 book. The present four "Maxwell's Equations 

are in fact due mostly to Oliver Heaviside, and to a lesser extent to 
Gibbs and Hertz. The major player was Heaviside, a very brilliant 
but self-educated man who never attended University. 


At the time Maxwell's book was published, Heaviside was just 
teaching himself calculus and differential equations. Seeing the 
book, he was electrified by it, and Maxwell became his undying 
hero. Maxwell died not long after, of stomach cancer. 


Heaviside believed _ as did almost every scientist at the time _ in the 
older medieval tradition that forces were the causes of all physical 
effects. He had great difficulty with the potentials, stating that they 
were "mystical and should be murdered from the theory." We know 
today in modern quantum field theory that forces are effects, not 
primary causes of anything. In fact, it is the exchange of virtual 
particles with a mass that generates all forces upon it. As is well- 
known to foundations physicists today, "force" does not exist 
without the mass present to be acted upon, and without the action of 
a potential gradient upon the mass. We know that there are no force 
fields in the vacuum, and hence potential gradients in the vacuum are 
not forces, even though they are commonly assumed to be. CEM has 
not been corrected for these glaring defects: it prescribes force fields 
in the vacuum, and it prescribes that potential gradients are forces, 
even in the absence of any mass for the gradients to act upon. 


Heaviside also abhorred the quaternion theory. The coupling of a 
scalar component with three directional components was, in his 
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view, "mixing apples and oranges." He knew that engineers would 
never master Maxwell's use of quaternion mathematics because of its 
difficulty. Consequently, Heaviside simply chopped off the scalar 
component of the quaternion and discarded it, then formulated this 
new "truncated to a vector" version as a much simpler mathematics, 
albeit of decreased topology. What he unknowingly threw away was 
the ability of the quaternion theory to capture an internal 
deterministic, vectorial EM structure of the scalar potential. [Jt turns 
out that he also discarded the unification of EM and gravitation by 
throwing out the scalar component, but that is outside the scope of 
my presentation. ] Years later as а lonely recluse in a small upstairs 
apartment, Heaviside turned back to quaternions to work on a theory 
of gravitation, according to papers found hidden beneath the floor of 
his study many years after his death. 


Learned journals of the day would not accept Heaviside's papers for 
publication, because of the assumed "brutality" of his mathematical 
methods. So Heaviside began publishing very practical papers in a 
technical magazine, for the time roughly equivalent to Scientific 
American today. These practical papers gave transmission line 
theory, transformer theory, etc. _ things very useful to the early 
would-be "engineers" who were struggling with installing telegraph 
lines, undersea telegraph cables, etc. The vector mathematics utilized 
by Heaviside was much easier to understand and apply, and his work 
was eminently practical. Consequently it was eagerly seized upon 
and applied. The result was that Heaviside's EM model became the 
ipso facto CEM standard. Note that, at the time, only about 30 or so 
scientists in the world were truly "learned" in EM _ either from the 
vector standpoint or from the quaternion standpoint. Further, not 
much practical work was being done by the few quaternion 
practitioners. 


A short "debate" over whether EM should use Maxwell's quaternion 
model or the Heaviside/Gibbs vector model occurred prior to the 
turn of the century, mostly in the journal Nature. It never involved 
over a handful of scientists, and it wasn't much of a debate. The 
vectorists simply threw out the quaternion EM theory and adopted 
the vector theory of Heaviside and Gibbs. Note that this represented 
a substantial curtailment of Maxwell's actual theory. In other words, 
you can actually do a lot more in and with EM fields and circuits 
than what now appears in "modern" EM theory, and "modern" EM 
analysis won't even show it. Barrett's Oscillator-Shuttle-Circuit 
analysis of Tesla's actual patented circuits shows this clearly and 
resoundingly. Also, living systems utilize the discarded subset of EM 
Jor their most vital control functions, and the present theory and 
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methodology will not detect or "see " this. Thus this curtailment 
alone has resulted in the profound crippling of the conventional EM 
bioeffects model and efforts to apply it. 


The Present CEM is a Flawed Subset of Nature's 
Electromagnetics 


So we have several serious things that are quite wrong with current 
CEM theory. First, the theory (and its practice) are artificially 
limited to only a subset of the real EM that can be achieved and 
utilized. The present CEM unwittingly excludes the very type of EM 
utilized by living systems for their deepest control functions. It also 
excludes electrogravitation. Second, Maxwell's theory was actually 
based upon the assumption of a mechanical (material) ether, which 
meant that he could logically assign material forces to the "vacuum" 
or "ether fluid." Heaviside's translation (and curtailment) to vectors 
did not charge this "material ether" and "force field in vacuum" 
assumption. 


However, in 1887 the Michelson-Morley experiment resoundingly 
destroyed the notion that the ether is material. If the ether were truly 
a thin material fluid, then forces and EM force fields would indeed 
exist in it. Since the ether is not material and forces exist only in, on, 
and of matter, no E-field or B-field exists in the nonmaterial 
vacuum; none ever has, and none ever will. In his three volumes of 
physics, Feynman pointed out that only the potential for the EM 
force fields exists in the vacuum; the only thing that exists in 
vacuum is potentials, after all! The vacuum is just a fantastic 
collection of interfering potentials and potential gradients. 
Rigorously, the E- and B-fields we detect with our instruments exist 
only in the electron gas in the probes we utilize. This is well- 
known to a few foundations physicists, but the CEM model has 
never been corrected for these foundations errors. 


Note that the loss of the material ether also falsifies one of the three 
key assumptions in modern potential theory: the notion that the 
gradient of the potential comprises a force field. We know today that 
the CEM equation Е = -Уф, is actually incorrect for the vacuum. It 
is correctly measured; since that is exactly what is detected when 
the vacuum Уф potential gradient couples to the free electrons in our 
detecting/measuring instruments. What we detect as E, however, is 
actually [(Vó * (e-)], or the potential gradient coupled to the 
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electrons, including their masses. Specifically, we do not detect the 
nonmaterial (VO that actually exists in the vacuum. We detect 
electron wiggles in the free electron gas in the conductors of our 
instruments; we do not detect "vacuum wiggles" per se. 


Neither Maxwell's quaternion EM equations nor Heaviside's vector 
EM equations include electron spin effects, but actually model 
electricity as a "thin fluid." Hence the EM equations of either model 
are fluid dynamic equations. Specifically, the measured transverse 
EM waves exist in the electron gas of our detectors; any detector 
detects only its own internal change, nor the external agent that 
interacted and caused that internal change. White the "signal" races 
down the conductors in our probes and sensors at essentially the 
speed of light, the "free" electrons in the electron gas in those 
conductors are longitudinally restrained. The electrons must 
essentially move laterally from their initial distribution inside the 
conductor to its skin, then "slip" slightly down the wire on the skin at 
only the electron drift velocity, which is a fraction of a centimeter 
per second. The spinning electrons in the electron gas, being 
longitudinally restrained, act as gyroscopes. When disturbed by an 
interacting force, they precess. It follows that the lateral motion of 
the electrons inside the conductors of our detectors is just this 

electron precession." It also follows that the direction of the 
disturbing force must be at right angles to the electrons’ measured 
transverse precession movement. Rigorously, EM waves in the 
vacuum thus are longitudinal, not transverse. We measure 
transverse waves in our detectors and instruments because we are 
detecting and measuring the electron precession waves in the free 
electron gas in the conductors of those instruments. But as Tesla 
pointed out, there are no Hertz waves in the vacuum; instead, EM 
waves in the vacuum are longitudinal "sound" waves, or waves of 
rarefaction and compression of the medium. From modern QM we 
also know what the medium is: it is a flux of virtual particles. Again, 
as can be seen, the CEM model is seriously in error in its 
representation of EM waves in the vacuum. 


We will not pursue this further; it is well-known to a few physicists 
in foundations work (but not to most electrical engineers and 
electrical physicists!) that classical EM theory is seriously flawed, 
and that it should be upgraded to correct those flaws. As is well- 
known in QM since 1959, it is the potentials that are the actual 
causes of all EM phenomena, and the potentials can interfere to 
cause real EM effects in charged particle systems, even in the 
absence of the force fields. The Aharonov-Bohm effect is an 
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example, as are several other derivative effects well-established in 
the literature. What has been ignored even in QM, however, is the 
organized internal structure of the potential, even though the 
original (vector) discovery by Stoney occurred in 1897 and was 
extended by Whittaker in 1903. 


This internal structure of the scalar potential had been implicitly 
present in Maxwell's 1873 quaternion theory, as an integral part of 
the scalar component of the quaternion resultant of the interaetion 
between two or more quaternions. In quaternions, a scalar entity may 
be regarded as a special quaternion entity whose translation has been 
reduced to zero. A vector entity may be regarded as a special 
quaternion entity all aspects of which are translating, and no. 
nontranslating aspect is present. Thus the scalar quaternion entity 
may be totally composed of vector components, so long as they sum 
or multiply to a zero translation resultant but possess a finite 
nontranslating magnitude. 


The Scalar Potential Has an Internal Bidirectional Wave-Pair 
Structure 


In a profound but ignored 1903 paper of enormous consequences, E. 
T. Whittaker decomposed the scalar EM potential into a harmonic 
set of bidirectional wave pairs, extending the original 1897 work of 
Stoney. Each wave pair consists of a wave and its phase conjugate 
replica (its "anti-wave" or "time-reversed twin"). Thus the scalar 
potential has a rich internal biwave structure. (Further, one can make 
a scalar potential by simply assembling the necessary multiple 
waves, and one can alter the internal structure of the potential at will 
by altering the waves utilized in the assembly process.] In 1904 
Whittaker published a formidable second paper, showing that all of 
CEM could readily be replaced by scalar potential (hidden multi- 
wave) interferometry. In other words, scalar EM is far more basic 
and extensive than is the present CEM with its emphasis upon the 
force fields. 


E.g., you can alter the internal structure of the Schroedinger 
potential, and place deterministic biwave "hidden variables” inside. 
You can then "engineer" these hidden variables _ and consequently 
the Schroedinger potential _ by external means. In other words, you 
can even accomplish at least limited engineering of quantum change 
itself. This of course reduces the Gibbs statistics (which assumes a 
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totally random quantum change) to a special case, and provides a 
more general case of chaotic quantum change, which is still 
statistical but may contain hidden order. Note that this statement is 
experimentally testable. It also resolves the greatest problem in 
quantum mechanics today: the problem of the missing chaos (hidden 
order). 


In 1989 Ignatovich placed a paper in the American Journal of 
Physics pointing out a similar internal biwave structure of the 
Schroedinger potential, but none of our scientists seems to have 
realized the profound implications. /f we apply these proven 
mathematical extensions of electromagnetics, we are now dealing 
with a higher topology hidden variable theory, along the lines shown 
by Bohm, but one that is engineerable on the lab bench. 


Ziolkowski's Extension Allows Hyperspatial Communication 


In 1985, a brilliant EM scientist named Ziolkowski independently 
rediscovered Whittaker's internal biwave harmonic decomposition of 
the scalar potential. He also extended the "internal structure" theory, 

to encompass not only the sum set but also the product set. Since the 
product of waves represents modulation, Ziolkowski's brilliant work 

provides the setting for direct information communication capability 
in the internal structuring of the scalar EM potential. 


Further, this internal channel is in the virtual state, so one is 
accomplishing virtual state engineering, in the sense of the vacuum 
engineering posed by Nobelian Lee. If one uses a 4-space 
Minkowski model, the Whittaker/Ziolkowski channel information 
may be viewed as subspace communications. If one utilizes an n- 
space Kaluza-Klein model, where n is greater than 4, then the 
Whittaker/Ziolkowski channel information may be viewed as 
hyperspace communications. Living systems already use this inner 
EM channel. 


Living Systems Use the Internal Channel Communication 


It turns out that living systems utilize precisely the Whittaker/ 
Ziolkowski (W/Z) mechanism for their deepest functions and control 
systems _ including mind, thought, long-term memory, and the 
master cellular control system (MCCS) discovered by Dr. Popp of 
Germany. What we are stating is that, for the very first time, we now 
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EXAMPLES OF COILS ACTUALLY CONSTRUCTED 


A call was wound on a transformer ferromagnetic core (the size is not important) with permeability 2500 (not 
important) which was designed as a power-supply transformer. Each half-coil was 200 tums (not important), of 
0.33 mm diameter wire (not important). The total inductance Ls is about 2 mH (not important) 


А coil was wound on a toroidal ferromagnetic core with permeability 1000 (not important). Each half-coil was 200 
tums (not important), of 0.33 mm diameter wire (not important). The total inductance Ls is about 4 mH (not 
important). 


‘An ordinary laminated iran core transformer intended for 50-60 Hz power supply use (size is not important) was 
wound with a coil placed on each of it's two halves. The total inductance Ls is about 100 mH (not important). 


THE OBJECTIVE OF THE TESTS 


‘To make tests to confirm the properties of the coils, and then make measurements of the Ls inductance both with 
coil L2 short-circuited and coil L2 not short-circuited, and then compare the results. 


COMMENT: All of the tests can be done with just the toroidal coil as the other coils have been shown to have the 
‘same properties. You can repeat these tests and confirm this for yourself. 


E 
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know where and how the mind's "deepest software" is, its 
fundamental mechanism, and how to go about programming it 
directly. However, we first must develop new measurement 
instruments. 


Unfortunately, present EM instruments are almost all only "electron- 
wiggle” detectors; they detect only the translation of electrons. A 
gradient in the potential will couple to electrons and translate them. 
The gradient-free potential does not translate electrons, and it is the 
internal biwave W/Z structure of that gradient-free potential that we 
need to measure. Presently no known instrumentation will do that. 


However, if two different scalar potentials are interfered [Whittaker 
1904], their interference reproduces potential gradients [normal 
"force field" EM], which do couple to electrons and translate 
them. In fact, potential gradients (which in CEM are erroneously 
called "force fields") were already shown by Whittaker to be entirely 
due to the interferometry of two scalar potentials. So new "scalar 
interferometry" instruments must be developed to "outfold" the 
internal contents of the scalar potential as gradients, and then utilize 
normal instrumentation to measure those interference gradients and 
calculate the potential's internal structuring. One form for the 
detector is the use of a standard potential (with a known internal 
biwave structure) inside a Faraday-shielded chamber, so that the test 
gradient-free potential (which penetrates such a cage) interferes with 
the standard potential inside the cage to produce gradients therein. A 
probe in the interference zone detects the gradients as electron 
translations, which are conducted externally to amplifiers, meters, 
spectrum analyzers, computer programs, etc. The end result is the 
determination of the internal WZ structure of the test potential. Other 
detector types are possible; this is just a "straightforward" type. 


Thoughts, Mind, Memory, and Cellular Control Are Measurable 


What we are saying is that, by developing the proper 
instrumentation, it is possible to directly detect and examine 
thoughts, memory, and deep control system functioning of the 
biological organism, including the deep internalistics of its personal 
quantum potential. We are speaking of the pending emergence of an 
experimental science, not just a speculation. 
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However, we are dealing now with a form of "hidden variable” 
theory, but one that is engineerable and testable. So we will become 
directly involved with Bohm’s quantum potential, both 
experimentally and theoretically. A quantum potential can connect 
widely separated systems by instantaneous effects, as if the systems 
were not separated but were located together as a single system. 
Further, the quantum potential does not have a single localized 
source. Suffice it to say that in 1991 I published the discovery of 
how a quantum potential is actually created. If one utilizes the 
proven "self-targeting" or iterative phase conjugate shooting 
mechanism from the Strategic Defense Initiative, and applies it to the 
WZ waves internal to the scalar EM potentials from two separated 
charges, then in a dense signal environment the self-targeting 
interaction may be initiated, so that the separate potentials merge 
into a single nonlocalized or "spread-out" potential consisting of 
laser-like beams between the charged particles comprising the 
separated systems involved. In that case, part or all of any EM 
change in one system is immediately experienced in the other 
systems participating in the effect. The communication is 
superluminal. The limitation to luminal velocity applies only to the 

‘surface gradient” of a potential, not necessarily to the bidirectional 
waves in its WZ internal structure. Those internal waves are in either 
hyperspace or subspace, depending upon whether one models the 
situation in more than four dimensions or in only four. 


The point is, the quantum potential also has a W/Z internal 
structure. And that structure can be deliberately created and 
engineered by external means. Action at a distance is not only 
possible but engineerable. 


Living Systems and Quantum Potentials 


It turns out that the living organism utilizes a quantum potential _ a 
special scalar potential connecting all its internal atomic nuclei _ 
for its volition, deep control, and mind and thought processes and 
operations. This can even be taken as a flat definition of a living 
system. A living system utilizes internal WZ structuring of this 
scalar potential connecting all the atoms (nuclei) of its body mass, 
for its deepest control processes. Any system not having or doing 
this is not a living system. This also resolves the age-old 
philosophical question of how mental intent cm cause physical 
response, but that is beyond the scope of my presentation. It also 
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explains why viruses can be precipitated out of solution as a crystal, 
and the crystal stored for decades. Then when the crystal 15 
redissolved, the individual viruses separate and resume their "living" 
state. Suspended animation of the viruses results when their physical 
matter and its quantum potential remain intact, and the stored WZ 
structures in the quantum potentials on the atomic nuclei of that 
matter remain the same. 


It further turns out that the species itself has a much weaker (at a 
deeper level topologically) quantum potential connecting all its 
members (alll the atomic nuclei in their bodies). This corresponds to 
Sheldrake's morphogenetic field _ that field is just a species quantum 
potential. Jung's collective unconscious, e.g., can be directly 
expressed in this model scientifically and testably _ but again that is 
beyond the scope of this presentation. 


Newton's Third Law Requires Forces to Occur in Oppositive 
Pairs 


Newton's third law is a sleeping tiger, with surprising implications 
when awakened and explored. For example, it rigorously requires 
that forces (including EM forces) must occur in oppositive pairs, 
This alone falsifies the CEM notion that oscillating "singular-force" 
electric and magnetic waves appear in either a material ether or 
physical matter. At least two waves must exist, the wave and its 
oppositive or antiwave. Further, the wave and antiwave must be 
intimately coupled. Heretofore the antiwave has simply been 
ignored, or when anyone pointed out that it was present in our 
detectors, it was just considered to be "Newton's third law reaction 
wave." "Newton's third law" was just mysteriously invoked, as if it 
had no causative mechanism. Yet in quantum field theory the cause 
of all forces is the absorption or emission of virtual particles. The 
cause of all mechanical and electromagnetic forces is the absorption 
or emission of virtual photons. So Newton's third law for mechanical 
and electromagnetic reactions must also be due to the exchange of 
virtual photons. In other words, there was an extra half of the 
"something" in the vacuum that interacted with our detectors and 
gave us the "free electron gas's transverse precession waves. That 
"extra half’ was exactly equal and opposite, and interacted in the 
atomic nuclei of the conductors and the mass of the instrument to 
give a set of physical Newtonian recoils. That half is equal and 
opposite to the half we actually recognized. The point is, equal and 
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opposite forces actually interacted with our instrument. Thus a stress 
wave interacted with it, not a unitary oscillating wave. 


What occurs in vacuum must be a stress wave, not a unitary force 
field wave. In short, as stated (but not elaborated) by Feynman, it is a 
potential wave, or an oscillation in the potential gradients and 
magnitudes, not the force fields. Since in modern theory force is an 
effect and not a cause, we interpret and extend Newton's third law to 
state that the causes of all forces must occur in oppositive pairs also. 
Thus the cause of an EM force field must be the interaction of two 
scalar potentials _ just as Whittaker's 1904 paper proves. 


In quantum field theory any mechanical or EM force is caused on a 
mass by absorption and emission of virtual photons. Accordingly, let 
us examine the smallest possible EM or mechanical "force" _ that 
one caused by the absorption of a single virtual photon. Newton's 
third law requires that two photons (the causes) must occur, not one. 
Further, in all cases, the one must be the exact antiparallel to the 
other. The only thing always meeting that condition for a photon is 
its exact antiphoton _ its rime-reversed, phase conjugate replica 
twin. But a phase conjugate replica photon must also superpose 
spatially with its parent photon _ that's what phase conjugate replicas 
normally do, according to the distortion correction theorem of 
nonlinear phase conjugate optics. Thus instead of the conventional 
"single photon" interaction, the actual vacuum entity engaged in the. 
interaction with an atom is a coupled photon/antiphoton pair. A 
coupled photon/antiphoton pair has spin-2, hence is a graviton. 


Gravitons and Graviton Interaction 


So arguably "photon interaction" has been graviton interaction all 
along. In the interaction with an atom, the graviton splits into a 
photon and an antiphoton. The photon usually interacts with the 
electron shells, being absorbed by an electron to raise its energy 
level, then re-emitted and scattered outward from the atom. This 
absorption and scattering of photons _ containing their components 
of energy and time _ from the electron shells of the atom creates 
movement of the atom through external observer time. The photon 
interaction between a mass and its environment creates the forward 
flow of time for that atom and its seemingly entropic external 
(photon interaction created) universe. 
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‘The antiphoton half of the graviton is time-reversed, which we see as 
spatially reversed. Consequently we see it move in the opposite 
direction to its externally-directed photon twin. So the antiphoton 
focuses inward and interacts with the atomic nucleus, providing the 
Newtonian third law recoil of the atom. The blithe assumption of an 
automatic" third law reaction force has always concealed the fact 
that the so-called photon interaction is actually a graviton 
interaction. Further, the positive charge of the atomic nucleus is due 
to the time reversal interactions of antiphotons with the nucleons, 
which reverses the charge from that of the negatively charged 
electrons in the atoms electron shells 


Proof: Excising the Antiphoton Violates Newton's Third Law 


This graviton interaction hypothesis is testable. Note that, if the 
hypothesis is correct, then when an atom or mass emits antiphotons 
or antiwaves (phase conjugate photons or phase conjugate replica 
waves), it means that the inward-burrowing antiphotons have been 
"tricked" into coming out of the atom instead, so they can comprise 
the time-reversed wave. If they come outward instead of going. 
inward when they split from the parent gravitons, they do not 
interact with the nuclei to cause their recoil. In that case, there would 
be no recoil. And indeed, so it is. In a phase conjugate mirror 
material, the mirror does not recoil when it emits a phase conjugate 
replica wave, even a powerful one due to powerful pumping. This is 
not true when the mirror material emits a pseudo-conjugate wave. A 
pseudo-conjugate mirror, e.g., emits an ordinary "time-forward 
wave with a distorted wave front, so that it will "retroreflect" in a 
manner similar to the phase conjugate replica wave. However, the 
pseudo-conjugate wave is not a true time-reversed wave. 
Consequently. the mirror will recoil when it emits the pseudo- 
conjugate wave, because the antiphotons from the graviton 
interaction still penetrate to the nucleus and interact there, while the. 
time-forward photons constitute the pseudo-conjugate wave actually 
emitted. This is experimentally verifiable. Among other things, it 
establishes that there exist differences between the photon and the 
antiphoton. 


Looking at the photon aspects of this, one realizes that one must be. 
very careful in applying the conventional assumption that the photon 
and the antiphoton are identically the same. Actually they are not the 
same "internally." The photon can be thought of as carrying or 
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consisting of (Е) 1), while the antiphoton can be thought of as 
carrying or consisting of 

GCE)CCI). Thus both have positive spin, but differ in their internal 
components. The lack of recoil in a phase conjugate mirror that 
emits a true time-reversed replica wave is already in the literature, 
though derived by statistical quantum mechanical arguments. It has 
also been pointed out by other physicists that all measurement 
detection is actually binary, but that the "internal energy" half is 
almost always ignored [it's just considered to be "Newton's law", 
automatically revoked, and swept away in that euphemism.]. 


Graviton Lattice Structure of the Scalar Potential 


When we examine the WZ structure of a scalar potential, in each 
biwave the wave and antiwave are phase conjugates. It follows that. 
the photons in the wave and the antiphotons in the antiwave are 
phase conjugates also. This means that, as the two waves flow 
through each other spatially, photon/antiphoton pairs continually 
couple and uncouple. Hence gravitons continually couple and 
uncouple. Further, since the wave pair frequencies are phaselocked 
between pairs, the scalar potential is a phaselocked lattice of 
statistical (continually forming and unforming) gravitons. 


Let us now consider the interactions of an organism with 
environmental photons as the interactions of the organism with 
environmental gravitons, and specifically with graviton lattices. 


Cumulative Buildup in the Quantum Potential of the Antisignal 


If the photon half (of the graviton interactions) in the electron 
shells of the living body are considered as environment signals/ 
interactions, then precise antisignals or anti-interactions, 
constituting perfect negative feedback from all of an organism's 
physical environmental experiences, are experienced in the 
organism's atomic nuclei. Note that there they have partially affected 
the internal structuring of the quantum potentials _ both the personal 
quantum potential and the species quantum potential. The point is, 
cumulative negative feedbacks (exact phase conjugates) for all 
the environmental experiences and stresses an organism 
experiences, build in both the personal QP and the species QP of 
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that organism. A part of the entire species’ cumulation of species- 
common antisignals also exists deep in the quantum potential of the 
living biological system. 


So for any protracted stress experienced by the organism, in its 
personal QP a coherent cumulative negative countermeasure 
feedback _ one which by its time-reversed nature would reduce that 
stress _ continually builds. The phase conjugates of the "well- 
rounded” or highly varying stresses of multiple types will tend to 
mostly balance or "zero ош." However, a sustained stress of one 
kind will result in coherent cumulation and increase in the "signal-to- 
noise ratio" of the amplitude of the antisignal for that particular 
stress, compared to the amplitude of the average of all the antisignals 
experienced. This is similar to the case where, in a sea of radar noise, 
a coherent radar signal were continually present and integrating 
coherently. Continual coherent integration, of course, results in 
continual increase of the signal-to-noise ratio for the coherent signal, 
and eventually it emerges from the "sea of noise" as a discernible [in 
this case, observable and physical] antisignal. 


This "cumulative kindling of antisignals" occurs in both the personal 
QP and the species ОР; however, the species QP is many, many 
orders of magnitude less than the personal QP. Hence much greater 
time is required for "kindling" of species changes (evolution) than 
for kindling individual countering adaptations. 


Exercising to get in shape is a simple example of physically stressing 
the body cells so that the high-level feedback mechanism in the 
MCCS will kindle appropriate antisignals and order the cells to 
adjust their functioning in a fashion such that the level of 
performance being called for can be accomplished more easily, thus 
reducing the stress level. The adaptive mechanism ordering the 
adjustment of the body cells is the coherent negative feedback in the 
personal QP, created from the stress signals from the sustained 
"workout" exercises. This is a fairly rapid, "high-level" mechanism; 
many other much slower (and some much faster) feedback reaction 
mechanisms also exist. 


Hypoxia As a Result of Interference With Hydrogen Bonding to 
Hemoglobin 


We now point out the recently discovered water H-bonding effect on 
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the hemoglobin in the blood, where the H-bonding activity increases 
the ability of the hemoglobin to carry oxygen. Some 60 or 70 water 
molecules surround the hemoglobin molecule, engaging in extensive 
H-bonding interactions with it, which substantially increases the 
hemoglobin's purely chemical ability to bind and transport oxygen. 
Importantly, contamination of this water in the blood fluid 
drastically affects this H-bonding benefit, and reduces the 
hemoglobin's ability to carry the extra oxygen. Thus contamination 
of the internal blood fluid by chemicals, agricultural pesticides, 
smoke, etc. directly and dramatically lower the oxygen availability to 
the body's cells, resulting in a continuing "oxygen hungry" state 
(hypoxia) in most of the body's cel 


It also is now known that H-bond structuring of water is highly 
dynamic and constantly adaptable, and it possesses a high degree of 
internal order. A conglomerate of H-bond structures in an area or a 
volume can be considered an H-bond potential, since the gradient 
oppositions sum to produce stress potentials. Thus in the H-bonding 
fluid surrounding the hemoglobin molecule, there exists an H-bond 
scalar potential, and by Whittaker/Ziolkowski (W/Z) decomposition 
it has a multi-wave structure. Any and all contamination of the fluid 
_ including by electromagnetic fields and signals, chemicals, etc. _ 
alters the H-bonding structuring and hence the internal W/Z structure 
of the H-bond potential. The end result of adulteration of the H- 
bonding structure of the blood fluid is a condition of hypoxia 
induced in the cells of the body due to reduced oxygen transport by 
the hemoglobin of the red blood cells. 


Any single EM signal is the result of the interference of two scalar 
EM potentials, as shown by Whittaker. It is the result of the 
interference of the internal EM wave structures of those scalar EM 
potentials. Multi-signal EM radiation must be regarded as 
interference of multiple pairs of scalar potentials. These interfering 
potentials penetrate to the atomic nucleus in the body, and thus 
interact with the internal personal quantum potential utilized by the 
body in its deep cellular control. Also this multi-signal EM radiation, 
no matter how weak, directly interacts with the H-bonding structure 
of the H-bonding blood fluid. Even single-signal EM radiation stil 
forms oppositive pairings with the weak fields already existing in the 
body, thus also forming W/Z structured potentials. From the 
interferences in the body of multiple such potentials and their 
internal structures, there also are created gradient (force field) 
interactions upon the blood cells and the hemoglobin. In short, low- 
level background EM radiation can also interact with the H-bonding 
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of the hemoglobin to seriously lower its oxygen transport capability, 
just as any other contaminant. The denser the external environment, 
the greater is the interferometry and the interference with the 
hydrogen-bonding augmentation of oxygen transport. It follows that, 
when thrust into a truly dense signal environment, some exposed 
individuals may receive a "cumulative H-bonding interference 
dosage" that, when added to their existing prior dosage, is su 
to result in physical symptoms "ordered" into the cells by the 
antisignals kindled in their quantum potentials. In the recent Gulf 
War, many Americans were suddenly thrust into one of the densest 
EM signals environment in history. Shortly after returning from that 
ultrashort conflict, many of these exposed veterans have experienced 
delayed health changes presently known as "Gulf War Syndrome." 
While the military has attempted to portray this syndrome as "stress- 
induced" emotional’ trauma, most of these veterans when tested are 
found to be emotionally stable. Further, there was much less combat 
stress on our troops in the Gulf war than in WWII, the Korean War, 
or the Viet Nam War, as shown by less than 200 combat deaths! 
Essentially the war was almost a "shooting gallery," and so combat 
stress is simply not viable as a proposed causative agent for the Gulf 
War Syndrome. 


icient 


Chemical, Mechanical, and Electrical Interactions are 
Electromagnetic Anyway 


Indeed, chemistry is largely due to electric charge and charge 
distribution anyway. So if we view the physical contaminants in the 
blood view chemically, they are caused by electromagnetic means at 
root basis. Thus even the "chemical" contaminants interact 
electrically and via potential (multiwave) interferometry with the H- 
bonding potential. Further, in quantum field theory, all mechanical 
forces are due to the exchange of virtual photons, and hence also are 
electromagnetic at their very basis. The bottom line is that all 
chemical, mechanical, and electrical interactions are in fact 
electromagnetically caused. Further, since both the internal and 
external structures of the potential are engineerable, the mechanical 
and electrical forces on the mass particles _ and the virtual photon 
exchanges causing these forces _ are directly engineerable. All of 
these chemical, mechanical, and electrical interactions in the cells 
can be affected and even engineered electrically. This is true from 
the atomic nucleus, to molecules, to material lattices, to human cells, 
10 tissues, and even to the mind and long-term storage templates 
(internal WZ structured forms in the QP) in the biological organism. 
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As cam be seen there are many other weaker, direct interactions of 
“force-field” radiation; however, here we are interested in the 
interaction of that radiation with the inner structure of the H-bond 
potential., to reduce the oxygen transport capability of the 
hemoglobin. In any case, the total sustained interaction of chemical 
and physical contaminants and EM fields and radiation can result in 
a sustained oxygen-deprivation (hypoxia) condition for the body 
cells, even to a dramatic degree. Further, by graviton interaction, a 
sustained, cumulated set of antisignals is also automatically 
generated in the personal quantum potential as a set of negative 
feedback signals to take corrective actions to alleviate the oxygen 
depletion condition. Note that the cumulating antisignal condition is 
general and affects the immune system and its cells as well. 


The Example of Smoking 


Obviously the tars, particles, and nicotine of the smoke inhaled by 
the smoker dramatically contaminate the fluid in the smoker's lungs, 
in the very place where the hemoglobin of the red cells is taking on 
oxygen. Drastic interference with the H-bond stimulus of the 
hemoglobin occurs. The result is an immediate and dramatic 
reduction of the oxygen-transport capability of all the hemoglobin in 
the red cells as they pass through the contaminated lungs and are 
exposed to fluid contamination. An immediate oxygen-deprivation 
condition thus is created in the body. Due to the magnitude of the 
stressing signal, the major portion of the antisignal is also of 
substantial magnitude _ hence immediate counteraction orders 
accumulate in the personal QP, specifically in Popp's master cellular 
control system. So very rapidly the body has negative feedback 
countersignals from the central cellular control system, ordering the 
body to take actions to reduce the cellular need for oxygen. The 
metabolism is lowered, the body relaxes, and the appetite is 
suppressed; all counters to the cells’ hypoxia condition by lowering 
the cellular requirement for oxygen. 


In spite of heroic "high level antisignal" physical cellular 
compensations to reduce the use of oxygen, however, the condition 
of cellular oxygen shortage may still continue, in the case of the 
smoker or substantial environmental contaminants such as secondary 
smoke. So in addition to the prompt countersignals, additional much- 
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OPTION 1 


‘These simple inductance measurements can be carried out with the help of an ordinary RLC (Resistance / 
Inductance / Capacitance) meter, such as the one shown here: 


The measurements taken: 


The total сой inductance Le was measured without short-circuited coils, the figure was recorded. The L2 coil was 
then short-circuited and the inductance Ls measured again and the result recorded. Then, the results of the two 
measurements were compared, 


The result: The inductance Ls was unchanged (to an accuracy of about a one percent). 


OPTION 2 


А special set-up was used, consisting of an analogue oscilloscope, a digital voltmeter and a signal generator, to 
measure a voltage on the inductance Ls without L2 being short-circuited and then with L2 short-circuited. 


After the measurements were made, all of the results were compared. 
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weaker countersignals are also slowly accumulating in the personal 
quantum potential's central cellular control system. 


Cumulative, Deep, Long-Term Counter 


g Signals 


We now need one additional bit of information. In addition to its 
personal quantum potential, a biological organism also is connected 
то a species quantum potential joining all the members of its species. 
This is a much weaker quantum potential; nonetheless, potentials 
superpose, so one small "part" of the personal quantum potential is 
actually the species quantum potential _ in other words, Sheldrake's 
morphogenetic field. Deep within its own personal quantum 
potential the living system also possesses all the cumulatively 
ordered steps (species antisignals that were implemented) of its 
species evolution. With very long coherent cumulation, 
countersignals can be stimulated in the individual bio-organism's 
quantum potential _ and in its deep cellular control _ that are 
counters to the original signals that ordered directed mutation and 
the primeval evolution of the constituent cells themselves 


Ina sustained cellular hypoxia stress environment, the "do whatever 
is necessary to reduce oxygen usage” countersignals will continue to 
cumulate from successively deeper levels in the QP over an 
appreciable time. These continue to slowly "kindle" after the "first 
high-level antisignal actions” that cumulated past the 

"noise" (quantum) threshold reached their limits of physical 
reactions and are still insufficient to resolve the problem. As the 
hypoxia stress in the cells continues, then much weaker but coherent 
countersignals that trigger deeper cellular adaptation actions 
eventually have time to cumulate past the quantum threshold to the 
observable state. These long-term cumulated antisignals come from 
much deeper, even from the species quantum potential itself. 


These cumulating deep countersignals are phase conjugates _ 
reversals, or dedifferentiation commands _ of the previous directed 
mutation signals that ordered evolutionary changes in their 
predecessor cells in the far distant past. These long-term antisignals 
thus contain a signal to reverse the original cumulative 
countersignals in the cellular species potential that caused the cells 
early ancestral anaerobic cells on earth to change (differentiate) 
into largely aerobic cells, after the earth's atmosphere acquired 
significant amounts of oxygen. In short, a deep signal is slowly 
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cumulating that, when it emerges, will order the dedifferentiation of 
the affected cell back down the evolutionary road toward the 
anaerobe. The first steps are reductions of centralized cellular 
control, including growth control. 


In other words, under sustained cellular hypoxia a countermeasures 
signal to the cells, ordering them to dedifferentiate back toward the 
anaerobic state, is slowly building in the personal quantum potential 
from a much weaker, lower level "under the common countersignals 
noise level" all the while. If significant oxygen-deprivation continues 
for a sufficiently long time, this deep countersignal eventually 
emerges in Popp's MCCS system in the personal QP, ordering the 
affected cells to dedifferentiate back toward their anaerobic state. 
The first step back is to break away from centralized control by the 
higher organism _ which results in individual "tumerous" or 
"uncontrolled" cells. From sustained cellular hypoxia there exists a 
slowly increasing precancerous state, even years before the outbreak 
of physical cancer. This precancerous state has great influence upon 
the "single cells" of the organism, which includes the cells of the 
immune system. Thus the precancerous state is characterized by 
increasing errors in, and slow weakening of, the immune system. 
Arthritis and similar debilitating immune system disorders appear to 
be largely the result of this "precancerous" long-term cumulation. 


Note that the most stressed cells in the body automatically provided 
the greatest magnitude of "negative feedback input.” Notice also that 
the feedback is a phase conjugate replica; it therefore "backtracks" 
its initiating stress input signal. In short, the degree of feedback 
antisignal received by a cell or group of cells varies according to the 
degree of stress they experienced. Thus those cells sustaining the 
longest and greatest stress get this drastic dedifferentiation 
countersignal first. E.g., this accounts for the (usual) localization of 
the resultant tumor in the lungs of a smoker, at least initially. It also. 
accounts for the stress-damage mechanism for such disorders as 
arthritis. 


A New Definition of Cancer 


In the new model being advanced, cancer and leukemia are 
centrally-commanded. final, desperate. "first-step dedifferentiation " 
adaptive attempts by the stressed. affected cells experiencing 
sustained oxygen shortage (hypoxia) to reverse their cellular. 
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evolution and return to the anaerobic stage of their distant ancestry. 


The cause of cancer and leukemia _ and indeed of all diseases _ is 
electromagnetic in nature, and it can be straightforwardly treated and 
cured electromagnetically, if one utilizes the extended W/Z aspects 
of the higher topology EM actually written by James Clerk Maxwell. 
This statement is based on experimental proof; it is not conjecture. 
We discuss that proof below. 


‘As we saw, in general the strength of the cumulating countersignal 
inversely depends on the distance in the body of the affected cells 
from the source of greatest contaminant stimulation. As the deeper 

" dedifferentiation" countersignal reaches the quantum threshold in 
the most affected area, a small group of localized cells located there 
take the first step back along the "single-anaerobe to single aerobe to 
multiple aerobe" evolutionary chain. That first dedifferentiation step 
breaks the cells away from centralized control of the MCCS in the 
personal quantum potential. Those dedifferentiated cells become 
independent cells or a small independent cell-groupings. They 
constitute a tumor, or leukemia if occurring in the blood cells. They 
simply are no longer under the control of the body's MCCS in the 
personal quantum potential, even though the body's logistical 
services (nutrients, oxygen, etc.) continue to be furnished to them. 


At this point the tumor becomes an independent cellular organism, 
living in an environment where its body host continues to furnish its 
food and oxygen, and its host's immune system cells do not recognize 
the altered cells as foreigners to be attacked and destroyed. 
Consequently there is no "large organism" central control of the 
tumor's growth, and the tumor cells divide and multiply apace. This 
loss of centralized growth control and the resulting unchecked 
cellular division and replication is in fact recognized by scientists as 
the major distinguishing characteristic of cancer and leukemia. With 
central control lost, groups of cancer cells or individual cancer cells 
may break away and travel to other locations in the body via body 
circulation systems. This results in metastasis, the spread of the 
cancer to other sites in the body, where they continue to be 
recognized as "self" by the immune system cells and continue to be 
supplied with oxygen and nutrients for continued growth. 


The Tumor Has Become a Parasite Organization 
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Think of it this way: In a living body, each cell is already a single, 
independent, living creature all its own. It even has its own small 
personal quantum potential” _ we have argued that that is an a 
priori condition of being alive. However, each cell in a multicellular 
organism normally is under a centralized electromagnetic control 
system (which functions in the organism's higher-level personal 
quantum potential), so that the organism lives and functions as an 
overall higher-level unit. If a cell (or group of cells) has separated 
from this centralized EM control, but is still living and functioning, 
then obviously the cell is no longer under the whole organism's 
MCCS and personal quantum potential. However, it still possesses 
its own control system, and its own personal QP. If the breakaway is 
by a small group of cells, then they are loosely under а "small group" 
quantum potential and MCCS as well. That is, they have gone from 
"large-scale central control" to a "much lower" level of centralized 
cellular control, accounting for the "tumor as an individual 
multicellular entity." Nourished by the host body, the new parasitic 
organism _ the tumor _ grows at an unchecked rate. Again, we argue 
that the problem is electromagnetic in nature, and it can be "fixed" 
electromagnetically. 


The Cumulative Pre-Cancer State 


With this picture of the long-term cumulative causative mechanism 
for cancer and leukemia, a far better picture of the pre-cancer state 
has emerged. The pre-cancer state is a hidden EM change of state 
comprised of a cellular dedifferentiation order, back down the 
species’ cellular evolution trail, and the magnitude of that change of 
state is slowly increasing inside the organism's quantum potential. 
The eventual observable cancer is an actual cellular dedifferentiation 
due to the localized breaching of the quantum threshold by this 
cumulating hidden EM dedifferentiation order to move away from 
centralized control and back toward the anaerobic cellular state. 


Becker's Profound Experiments 


It has already been experimentally shown that very minute amounts 
of direct electrical currents, e.g., can cause cellular dedifferentiation 
and redifferentiation. In breathtaking work of Nobelian quality, 
Becker has proven that even picoamperes of localized electrical 
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current are sufficient to cause cellular dedifferentiation and 
redifferentiation, even repetitively. Incredibly, he proved that this 
was true for red blood cells, which first dedifferentiated to more 
primitive cells, the redifferentiated to precursors of cartilage cells, 
then redifferentiated to bone cells in a "bone fracture” area and 
healed the bone fracture. Since picoamperes can be generated by the 
cumulative countersignal mechanism (via Whittaker scalar 
interferometry), directly affecting the MCCS and the cells as well, 
then the connection between scalar potentials/potential 
interferometry and dedifferentiation mechanisms assumed to be 
involved in cancer and leukemia essentially follows from 
interpretation of Becker's pioneering work. To further strengthen the 
assumption, Hsue has recently (1993) shown that a DC voltage is in 
fact equivalent to two bidirectional EM traveling waves _ which 
directly indicates a WZ type implication in Becker's profound work 
itself. Thus Becker actually utilized a hidden, bidirectional WZ wave 
structure inside the voltage gradient between his electrodes in his DC 
current dedifferentiation and redifferentiation of blood cells. He 
conclusively demonstrated that cellular dedifferentiation and 
redifferentiation _ both of them genetic changes _ can in fact be 
caused by such an internal biwave EM structure of a steady, 
persistent scalar potential gradient. Further, he demonstrated that 
these El~-induced cellular genetic changes can be self-targeted 
toward reversal of the specific damage condition, even though 
several successive genetic changes may be necessary m reach the 
ultimate cellular genetic form required for healing. 


Pre-Cancer State and Prognosis For Treatment Effectiveness 


To summarize, whenever a cancer or leukemia detectably exists, 
regardless of the cancer site, a pre-cancer state also exists in the 
remainder of the body, and the immune system is affected generally. 
Further, this pre-cancer state pre-existed the actual emergence of the 
tumor itself. The new EM bioeffects model also sheds light on the 
probable effectiveness of conventional treatment, and probability for 
a "cure" that lasts for the rest of the patient's life. 


1f the cumulative countersignal slowly kindling in the remaining pre- 
cancer state is sufficiently below the quantum threshold, then 
conventional treatment of the cancer _ such as excision _ can 
eliminate the tumor, and no other tumors may then develop before 
the normal physical death of the body, even though slow increase of 


hup cheniere orgbookslcancericancer him (24 of 42)24.112003 21:47:14 


The Tom Bearden Website 


the pre-cancer state continues. In other words, in that case the 
cumulative antisignals in the pre-cancer state locations other than the 
original cancer site never reach the quantum threshold prior to the 
natural death of the patient. On the other hand, if the cumulating 
antisignals in the pre-cancer state generally are very close to the 
quantum threshold, then recurrence of the tumor is highly likely. In 
the first case the curative prognosis is excellent; in the second case it 
is poor. 


‘Also, we point out that many present treatments (such as nuclear 
radiation) themselves cause significant stress on the body and its 
cells and further deterioration of the immune system. They also 
generate an additional "antisignals" level in the personal quantum. 
potential, resulting in an actual increase in the level of the pre-cancer 
state in the organism. If the combination of the pre-cancer state at 
time of treatment, plus the increase in the pre-cancer state due to 
treatment, is sufficient to breach the quantum level, then that 
treatment will prove to be of little or no avail to the patient. The 
tumorous condition will recur, and sometimes massively (the tumor 
metastasizes), regardless of whether further treatment is given or not. 
In that case the patient will die, unless somehow the pre-cancer state 
is lowered, the tumor cells are reverted back to centralized cellular 
control, and the immune system is restored to effective functioning 
so that excess cells are eliminated. Presently there is no conventional 
treatment that is capable of accomplishing the three requirements for 
a desperately ill patient's recovery from the "terminal" cancer 
condition. 


Seeking the Complete Cancer Cure 


From the new EM definition of cancer and leukemia and the new 
cumulative causative mechanism, one can see just how severely 
limited are the present medical weapons against this dread disease. It 
follows that, if the cause is totally electromagnetic, then a totally 
effective treatment can only be sought as an electromagnetic 

therapy. Since the EM cause is in an extended EM domain, then 
axiomatically a totally effective treatment can only be sought in the 
same extended EM domain. 


The complete cure for cancer and leukemia, of course, would be to 
completely neutralize or "zero-out" the patient's cumulative 
Whittaker/Ziolkowski countersignal buildup in the MCCS/personal 
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QP. This can be done prior to the cumulation reaching the overt 
physical disease stage, or afer it has already reached that stage. It 
can readily be done electromagnetically, using the multi-biwave 
tailored EM and self-targeting to provide an exact counter- 
countersignal (or antidote signal) to the cumulation signal itself. This 
isa scientific fact and it has been rigorously proven, although the 
methodology could not heretofore be technically explained and 
understood. 


Priore's Cure of Terminal Tumors and Other 


Such a total cancer-curative procedure was repeatedly demonstrated 
in live animal experiments in the late 1960s and early 1970s by 
Antoine Priore in France, under rigorous scientific protocols and 
supervision by eminent French scientists [such as Robert Courrier, 
head of the Biology Section of the French Academy of Science, and 
Secretaire Perpetuel of the Academy at the time]. The advantage of 
the Priore type approach was that it rapidly reversed the 
dedifferentiation away from centralized control of the affected 
(tumor) cells. The tumorous cells simply redifferentiated back to 
normal cells under centralized control of the MCCS/personal QP. (If 
too numerous because of the tumor's growth prior to its 
redifferentiation, normal body mechanisms absorb and dispose of the 
excess cells). Further, such treatment removed all the pre-cancerous 
state from the rest of the body, preventing recurrence or spread of 
the tumor. Itis the only "total cure" for cancer, including the 
cumulated pre-cancer state, that has ever been scientifically 
demonstrated. And lastly, it accomplished these results without 
severe trauma to the body or further trauma to the immune system. 
Indeed, the exact opposite was the case. 


Working with Priore, the eminent French scientist Pautrizel showed 
that the Priore treatment restored and stimulated the immune system 


back to its robust normal functioning, as would be predicted by the 
present model we are proposing. 


Scientists at the Time Did Not Have the Necessary Knowledge 
for Understanding 


Itis а great tragedy that the active mechanism of the Priore device 
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was not understood _ even by Priore himself and even by very 
knowledgeable physicists assigned to the program to try to ascertain 
the machine's mechanism. The phase conjugate or "time-reversei 
EM wave was unknown until it was discovered in the open Soviet 
literature in 1972. Almost all of our knowledge of such waves dates 
from that time. In the same year, two Soviet scientists briefed 
American scientists at Lawrence Livermore National Laboratory on 
optical phase conjugation. Thereafter, some American scientists 
began intense work on optical phase conjugation. 


However, the time-reversed wave is a solution to the wave equation 
and applies to all kinds of waves, not just EM. Phase conjugation of 
sound waves, e.g., is readily accomplished. The time-reversed wave 
solution actually appeared in the scientific literature in 1898 in a 
paper by Barus, who pointed out that this strange solution "made the 
wave run backward.” But at the time the Priore program's funding 
was withdrawn by the French government about 1974-75, little or no 
understanding of the time-reversed EM wave existed as yet in the 
West, and of course the Whittaker work had always been ignored 
and was unknown also. Literally, with the technical tools available 
10 them at the time, the French physicists, biologists, and oncologists 
had no chance at all of fathoming the causative mechanism in the 
Priore experiments, 


Nature of the Priore Treatment 


Briefly, Priore mixed some 17 frequencies in a rotating plasma in a 
giant tube. We know today that one function of the kind of plasma 
he used is to produce a phase conjugate replica wave, for an input 
wave. Thus Priore unknowingly achieved coupled wave/antiwave 
pairs in his device. The output of the plasma tube was then coupled 
to (modulated upon) a "rippling magnetic field” of appreciable 
strength. The magnetic field guaranteed penetration of the entire 
body and every cell in it, carrying its modulated Whittaker/ 
Ziolkowski internal potential structure with it. The "ripple" in the 
magnetic field guaranteed penetration to the atomic nuclei, and 
interaction with them, via nuclear magnetic resonance. In turn, 
unknown to Priore or the scientific team, this guaranteed the 
interaction of the plasma-produced W/Z structure with the internal 
W/Z structure of the personal QP joining those atomic nuclei. Thus 
the Priore approach (1) formed a deliberate counter-counter signal W/ 
Z structure; i.e., Priore constructed a specific electromagnetic 
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antidote, (2) carried that antidote into all the atomic nuclei of the 
treated body by nuclear magnetic resonance, and (3) caused 
interaction with and neutralization of the internal W/Z 
dedifferentiation countersignal structure already present in the 
personal QP joining all the atomic nuclei of the treated body, zeroing 
out or canceling the tumorous and pre-tumorous states existing 
throughout the body. 


The end results were that (1) the cumulated counter-signal to the 
tumor cells to dedifferentiate back toward anaerobic cells was 
removed, (2) the body's own centralized cellular control over the 
tumor cells was restored, and (3) the entire cumulated pre-cancer 
counter-signal pattern in the personal quantum potential was 
removed. In short, the individual organism started over again with a 
"clean slate" insofar as long-term cumulation of cancer-inducing 
signals in the personal quantum potential was concerned. 


Furious Reaction by Orthodox French Oncologists 


The Priore material, device, procedures, and results are all properly 
documented and presented in the peer-reviewed French medical 
literature. Priore obtained both French and U.S. patents on the device 
and on his treatment process. Robert Courrier, head of the Biology 
Section of the French Academy of Science, personally introduced 
the astounding Priore team results to the Academy. It caused a furor, 
and a vicious reaction of most of the orthodox French oncology 
establishment. Because no one could understand how the mechanism 
worked, there was loud and raucous insistence that "science must not 
be done with black boxes!" This overly pious attitude is strange, 
since the Priore results were multiply replicated and scientifically 
impeccable, and such things as aspirin were utilized for decades 
before their active mechanisms were understood. Indeed, in 
epidemology the use of vaccines and such is directly based on 
statistically showing that the results are real, even if the active 
mechanism is not understood. 


When the French Government changed to a leftist government in the 
mid 1970s, the implacable foes of the Priore work prevailed, and the 
new leftist government withdrew all further funding. Priore later 
died, and that was the end of that. 


Of all areas and treatments known to this researcher, the Priore 
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approach is the only one that has been rigorously and scientifically 
proven in laboratory animals, was essentially 100% effective, and 
was performed under proper rigorous scientific protocols. That it has 
continued to be ignored by the medical and biological communities 
is a profound tragedy, but one due more to ignorance of the active 
mechanisms for the treatment than of deliberate intent. 


There Is Also Deliberate Suppression 


Nevertheless, there is also an element of deliberate suppression 
involved. Some years ago I was personally involved with a special 
group in an effort to restore the Priore device, when Priore was still 
alive. Our group obtained a tentative agreement with both the French 
Government and with the Priore group. The Priore machines were to 
be rebuilt in Bordeaux, France under the personal supervision of 
Priore himself. Some of the scientists who had worked with him 
were still alive, and would have been involved in the project. Our 
group had some $16 million support pledged by some wealthy 
backers to fund the project. 


Almost immediately after our group's successful conclusion of the 
tentative agreements, the lives of all our backers and the lives of 
their families were threatened. All backing was withdrawn. The 
leader of our group, a Nashville businessman, came under sustained 
personal and business attack. He eventually lost almost everything 
he had, and fled this country for his life. He is still in hiding to this 
day. Antoine Priore then died and that was that. 


The only part of the project that remained was my own grim 
determination to eventually provide the detailed mechanism by 
means of which the remarkable Priore therapeutic cures were 
accomplished. Success has finally been achieved after a decade of 
unrelenting struggle to completely explain the cause of cancer and 
the active mechanism by means of which the Priore group obtained 
such astounding scientific results. 


I strongly urge medical science to take a new, hard look_ both 
theoretically and experimentally _ at the proven anti-cancer results 
obtained by Antoine Priore and the noted scientists who worked with 
him. I also strongly point out that new thinking, new theoretical 
tools, and new experimental instrumentation are needed for that re- 
examination. In addition I have pointed out the precise nature of the 


hup chenire orgbookslcancericancer him (29 of 42)24.11.2003 21:47:14 


Schematic of the set-u 


Generator Oscilloscope 
cy 9| = 
V 9 
Frequency 10 kHz 
M Voltmeter 
Eo Cy 
L1 im 
o 
lo 


X 


The order in which the measurements were taken 


The voltage on the resistor was measured using the oscilloscope and the voltage on the inductor was measured 
using the voltmeter. Readings were taken before and after short-circuiting L2. 


The result: The voltages remained unchanged (to an accuracy of about one percent). 


Additional measurements 


Before the above measurements were taken, the voltages across L1 and L2 were measured, The voltage on bath 
halves was a half of the voltage on the total inductor Ls. 


COMMENT: The frequency of about 10 kHz was chosen because the coil did not have parasitic resonances at 


this frequency or at low frequencies. All measurements were repeated using a coil with a ferromagnetic E-shaped 
transformer core. All of the results were the same. 
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new thinking, tools, and instrumentation required. 


What About Other Diseases Such As AIDS? 


The question now arises about other diseases, particularly AIDS. 
Can the expanded Priore methodology provide equally dramatic 
cures of dread diseases other than cancer and leukemia? Can it 
conceivably cure AIDS? The answer is a resounding "Yes!" 


Almost all disease conditions are electromagnetic in nature, in the 
sense of the extended EM bioeffects model we have outlined. The 
basic methodology of forming а counter-countersignal to a specific 
disease state can be extended to many other diseases, and to AIDS as 
well. The "self-targeting" effect in the cellular dedifferentiation 
induced by the extended EM methods results in a countersignal 
being produced to the last major genetic change undergone by the 
diseased cell. In the case of an HIV-infected cell, its genetics have 
been changed (differentiated) from normal to infected. In its internal 
WZ structure, the strongest resultant signal complex is thus the HIV 
infection differentiation command. When pumped by the internal 
bidirectional WZ wave structure of the applied scalar potential, the 
"cell-as-a-nonlinear-phase-conjugate-mirror-material" generates a 
precisely tailored anti-AIDS cellular genetic dedifferentiation signal. 
The cell thus dedifferentiates back to а normal cell with normal 
genetics. 


In addition to Priore's work and Becker's results, the remaining 
experimental foundation for our startling statement on extended-EM 
reversal of AIDS was established decades ago _ as early as the late 
19505 _ by the Soviet researcher Vlail Kaznacheyev. 


Implications of Kaznacheyev's Experiments 


In some 17,000 experiments Kaznacheyev showed that any cellular 
disease or disorder can be transmitted between cell cultures 
"electromagnetically" in an unknown fashion. The model we have 
briefly advanced here, if slightly extended to include the concept of 
the W/Z structure being a graviton lattice structure, is fully capable 
of explaining Kaznacheyev's results, the mechanisms, etc. This EM- 
transmission of disease effect shown by Kaznacheyev is known as 
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the cyropathogenic mirror effect, and it has been replicated by 
researchers at the University of Sydney in Australia, at the 
University of Marburg in Germany, and by at least one researcher in 
the United States. 


In short, what Kaznacheyev's research showed is that there exists a 
specific EM signal pattern of some mysterious, not-understood 
nature that can induce a specific cellular disease in a group of cells 
absorbing that signal pattern. If we regard the healthy state of the cell 
as "condition A" and the specific diseased state as "condition B," 
then specific EM signal pattern C causes the cell to move from 
condition A to condition B. It immediately follows that an antisignal 
to C _ that is, the phase conjugate of С, which is a time-reversed 
replica of C _ will move the diseased cell from condition B back to 
condition A, curing the disease. Time reversal of "sickening" is 
"healing." It follows from Kaznacheyev's work that (1) a specific 
signal pattern exists as the causative inductive factor for each 
specific cellular disease, and (2) a specific "antidote" signal pattern 
exists as the causative curative factor for that specific disease, the 
antidote signal being merely the time reversal or phase conjugate 
replica of the cytopathogenic signal. While Kaznacheyev never 
publicly produced the cytopathogenic mechanism, such a mechanism 
follows from the WZ extension of EM, and the long-term causative 
disease-induction mechanism I have advanced. 


Creating a Specific "EM Antidote" to a Specific Disease 


Consider the cumulative EM causes of changes to a cell, including to 
its genetics, as a serial chain of signals. Indeed, consider them as the 
layers of an onion, where the outer layer is the most recent. 
Additional layers may be added to the onion by "time Ѓогуғаг 
actions, or "differentiation" actions. If we now wish to "peel" the 
onion, that too is a successive, serial action, accomplished by "phase 
conjugate" or "time reversal" operations. These result in serial 
cellular dedifferentiation actions. By treating the cell and its genetics 
and internal parts as "highly nonlinear material structures and 
therefore phase conjugate mirror materials," we can "pump" the cell 
and its parts by bidirectional EM waves to convert the cell to а 
pumped phase conjugate mirror (PPCM). By orthodox nonlinear 
phase conjugate optics theory, with a signal wave present, the PPCM 
cell will emit a precise phase conjugate replica (PCR) wave. If we 
pump the cell with a complex of pump biwaves, the cell can and will 
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emit a precise phase conjugate wave complex in response to a 
complicated signal wave complex input that is present. 


For a diseased cell, we regard the disease as a differentiation of the 
cell, and the primary cause of the differentiation (the EM 
cytopathogen) as a complex WZ waveset infolded inside the 
personal quantum potential (in which all the body's cells exist and in 
whose internal signal dynamics they participate). With the pumped 
cell as a PPCM, and the EM cytopathogen present as an input signal 
wave complex to the PPCM, a precise, amplified, "EM antidote” 
PCR wave-complex is emitted by the parts of the PPCM cell. Each 
part gets a PCR complex signal order, dedifferentiating that part 
back the first step. A diseased part steps back to a normal part. A. 
normal part steps back to a normal part. The diseased cell is thus 
dedifferentiated back to а normal cell with its parts all normal. 
Because the PCR wave complex is amplified, the dedifferentiation is 
must faster than was the original dedifferentiation. Thus an HIV- 
infected cell that has been "dormant" for an extended period can still 
be dedifferentiated back to a normal cell that is HIV-free. 


Soa self-targeting counter-countersignal can be automatically 
"developed" and generated in the body's diseased cells, for each 
specific cellular disease or disorder condition, or even for a mix of 
diseases and disorders. This is accomplished by the automatic phase 
conjugating action of the "сеП-аѕ-а-РРСМ", when pumped by the 
hidden EM bidirectional structure of a scalar potential. In practice, 
Priore did find it necessary to adjust the particular frequency mixes 
he used for different disease conditions. We hypothesize that this 
adjustment was necessary to arrive at the proper pump wave 
complex that would in fact allow the proper PCR wave complex to 
be emitted for a particular disease type or class. Although 
photobiologists regularly report mitogenetic radiation emitted by a 
cell in the optical region, the effects desired in the cells can be 
produced by a different frequency regime, because of the known 
phenomena of nonlinear harmonic and subharmonic resonance. 
Since in a W/Z structure it is the harmonic intervals and their 
relative relationships that are of fundamental importance, the 
frequency regime of a detected W/Z structure can be shifted either 
harmonically or subharmonically. Priore, e.g., worked at radar 
frequencies in the low gigahertz range. For simplicity we may think 
of the frequency complex as a sort of "musical chord" composed of 
multiple tones. We may play the same "chord" either on the high 
scale or a lower scale, and still recognize the tune if the relative 
frequency interrelationships of the tones are retained. 
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A Possible Simplification of Priore's Methodology 


If we turn away from the classical vector/tensor EM model presently 
in vogue to a higher topology EM model such as quaternions or 
Clifford algebra, the extended EM bioeffects model can be 
mathematized and refined by experiment. For example, Barrett has 
shown that the nonlinear phase conjugate optics effects can be 
obtained in ordinary circuits without the use of optical materials, 
when those circuits are designed and function in accord with a higher 
topology EM such as quaternions. Thus the circuitry of the EM 
emission devices themselves can be constructed to perform time- 
reversal of EM waves, phase conjugate replicas, 4-wave mixing, and 
pumped phase conjugate mirror effects, without use of normal 
optical materials or procedures. Priore utilized a plasma in a giant 
gas-filled tube, in which to mix his 17 frequencies and accomplish 
(unknown to scientists at the time) phase conjugation. Barrett's work 
implies that the necessary phase conjugation, and amplification, can 
be accomplished by purely electromagnetic circuitry, once the 
functioning of the circuitry is designed and understood in a higher 
topology algebra such as quaternions or Clifford algebra. 


Priore demonstrated cures for diseases other than cancer. Different 
settings produced cures for sleeping sickness, e.g. Clogging of the 
arteries was also completely reversed by a variation in the Priore 
treatment. In addition, Pautrizel working with Priore positively 
demonstrated the restoration of vigorous, natural functioning to the 
immune system of the treated animal. 


Kaznacheyev's Viral Disease Experiments: Implications for an 
AIDS Cure 


Kaznacheyev has already demonstrated that viral-caused diseases 
can be induced by purely EM means in cell cultures. What this 
means is that cellular genetic changes also are electromagnetically 
induced at root basis. We regard this as a cellular differentiation. But 
both Becker and Priore have shown that cellular dedifferentiation 
can also be induced electromagnetically, by the extended scalar EM. 
It follows that viral-caused diseases _ including AIDS _ can be cured 
by purely EM means, simply by creating the proper dedifferentiation 
signal complex in the diseased (differentiated) cell. To determine the 
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proper disease induction (dedifferentiation) signal pattern for the 
disease, the disease-inducing signal complex must be phase 
conjugated, and the phase conjugate replica must be amplified. The 
phase conjugate replica may be stimulated at the proper frequency 
regime by a signal complex at a much lower frequency regime. 
Hence the detectable photobiological optical cytopathogenic signal 
complexes may have their PCR counterparts stimulated by 
irradiation with a proper signal complex at a lower frequency regime 
(e.g, millimeter wave band) for use in treatment 


In Conclusion 


Again we strongly accent that one must take the "musical" approach: 
А disease pattern or a curative pattern is a complex of special 
frequencies and their antiwaves, similar to a musical chord. That 
same chord can be played in a higher or lower key, and the body will 
still determine the correct relationships by harmonic or subharmonic 
oscillation. It will still recognize the "melody" and its background 
chordal accompaniment; although the individual frequencies have 
changed, their relative relationships have not changed. 


All biochemistry, genetics, and cellular effects are subject to 
affectation and control by proper manipulation of the W/Z structures 
inside scalar EM potentials. We have stated that the living organism 
already utilizes the internal EM structuring for mind, thought, and 
long-term memory, as well as the master level cellular control 
system we have accented. For the first time, the "software" and 
"firmware" of the mind appears to be directly available, something 
which has never before existed in science. The model advanced in 
my work is intended to point the way toward such use in medical 
science on a substantial scale, to achieve healthier, more effective, 
and far cheaper treatments for many of our desperate diseases that 
presently require costly, protracted treatments, often harsh and 
debilitating in and of themselves. We strongly believe that, given 
the direct attention of the scientific community and proper funding 
support, near-total, quick, and very economical cures can be 
developed for such dread diseases as cancer, leukemia, and AIDS. 
We point out also that the Priore team demonstrated cure of sleeping 
sickness in lab animals, as well as the direct unclogging of arteries 
and other blood vessels. 


We also strongly accent the "self-targeting" feature when the 
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diseased cell is "pumped" as a phase conjugate mirror material by 
the internal WZ biwave structure of an artificially-structured scalar 
EM potential. The cytopathogenic disease-induction signal complex 
is present in the cell and all its parts. By varying the frequencies in 
the internal biwave structure of the pumping potential, and hence in 
the pumping of the сеП-аѕ-а-РРСМ, the cell is enabled to produce 
from and into all its parts the proper phase conjugate replica wave 
complex for its specific cellular disease. Hence it produces a specific 
electromagnetic antidote for its own specific disease condition. We 
need only adjust the frequency content of the artificial potential until 
the proper PCR signal complex is produced. Further, that PCR wave 
complex is amplified because of the pumping. Therefore the 
"treatment time" can be very short, and need not be anywhere near as 
long as the time originally required for the cytopathogenic EM signal 
complex to cumulate. 


Today a variety of dread diseases continue to plague humankind. 
Untold millions of persons are suffering and dying, when the 
beginning of an effective, quick, inexpensive therapeutic approach 
capable of essentially 100% cures of cancer, leukemia, and other 
diseases has been demonstrated more than two decades ago. 


With the exposition of the fundamental mechanism for this new 
therapeutic approach, perhaps the scientific community will return 
with renewed vigor to develop this promising area and alleviate the 
death and suffering so widespread today. 
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OPTION 3 


Capacitor recharging, 


The objective was to match voltages on a capacitor, both before and after it being recharged by interaction with 
an inductor which could be connected into the circuit via a switch. 


No generation 
и TL па ое 


Singe ков 
роде row, 


Generation 


The experiment conditions 


А capacitor is charged from a battery and is connected to the inductor through the first diode (included to give 
protection against oscillations). At the moment of feedback, half of the inductor is shunted by the second diode 
(due to it's polarity), while the inductance must remain unchanged. If after recharging the capacitor the capacitor. 
voltage is the same (but with reversed polarity), then generation will have taken place (because a half of the 
energy remains in the shunted half of the inductor), 


In theory, it is impossible, for an ordinary inductor consisting of two coils to do this. 


The result : 


The result confirms the prediction - the remaining energy is more than the capacitor gives to the coll 
(with an accuracy of 20%). 
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EINSTEIN ON REVIEWING FOUNDATIONS 


"..the scientist makes use of a whole arsenal of concepts which 


he imbibed practically with his mother's milk; and seldom if 
ever is he aware of the eternally problematic character of his. 
concepts. He uses this conceptual material, or, speaking more 
exactly, these conceptual tools of thought, as something 


obviously, immutably given; something having an objective 
value of truth which is hardly even, and in any case not 
seriously, to be doubted. .. іп the interests of science it 

is necessary over and over again to engage in the critique of 
these fundamental concepts, in order that we may not uncon- 


sciously be ruled by them.” 
Albert Einstein, “Foreword,” in Max Jammer, 
Concepts of Space: The History of the Theories 
of Space in Physics, Harvard University Press, 
Cambridge, Massachusetts, 1969, p. xi-xii. 
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Test components: Capacitor 47 nano Farads, inductor LS is about 2 mH , Sholky silicon diodes BAT42, 
voltage used: 12 V. 


THE RESULT VERIFICATION FOR OPTION 3 


For verification of these results and in order to improve the accuracy, all measurements were repeated using 
alternative components, 


Test components: Capacitor: 1.5 nano Farads; total inductance: 1.6 mH, germanium diodes: (Russian) 
D311, charging voltage: 5V. 


The result: Confirmation of the previous measurements (a) shown belo 


(a) (b) 
The recharging accuracy was improved to 10 percent. Also, a check measurement was made without the 
second diode. The result was essentially the same as the measurement which used the shunting diode. The 
missing 10 percent of the voltage can be explained as losses due to the spread capacitor's inductance and in its 
resistance. 


CONTINUED TESTING 


The shunting diode was reversed and the test performed again: 


ку 
Ed 
ДЕ 


The result: It seems that the charge is spot оп, 
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NOTIONS IN THE CONCEPT OF THE POTENTIAL. 


NOTIONS IN THE CONCEPT OF THE POTENTIAL 


CONCEPT OF THE POTENTIAL HAS DEVELOPED AS SEVERAL 
FUNDAMENTAL NOTIONS: 


» AS THE "INTERNAL" STORAGE OF ENERGY IN SOME 
FASHION 
> AS A POINT-VALUE FUNCTION IN 3-SPACE 
» AS A SCALAR FUNCTION WHOSE SPACE RATE OF CHANGE 
YIELDS A VECTOR FORCE 
THE ENERGY STORAGE MECHANISM IS QUITE UNKNOWN. 


NO THOUGHT HAS BEEN GIVEN TO SIMULTANEOUSLY DEFI! 
ITAS HAVING A HYPERSPATIAL WAVE SET COMPOSITION. 


THE THIRD NOTION EFFECTIVELY MAKES ALL FORCES LOCAL А_ 
PRIORI, AND EXCLUDES ACTION AT A DISTANCE BY 
POSTULATION. 


THE THIRD NOTION IS KNOWN TO BE INCORRECT. THE 
GRADIENT OF A POTENTIAL DOES NOT PRODUCE A FORCE UNTIL 
A MASS IS PRESENT, TO WHICH THE GRADIENT COUPLES. 
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* G.J. Stoney: 
Decomposed the scalar potential into bidirectional wave pairs- 


= ЕТ. Whi 
Decomposed the scalar potential into a series of bidirectional EM wave pairs in 
harmonic series, where the two waves in each pair are conjugates (е.а 
wave/antiwave pair) and are longitudinal waves. 
“On me carat erent eaters of rather 
вск" Май, Arn. VOL 87, 1003, 332368. 


‘Showed that all classical EM — including waves — can be replaced by two 
interfering scalar potential functions.. (This founded superpotential theory, 
extended by Nisbot, Bromwich, Debye, McCrea, and ot 


“On an exprenen of P elacromagnetic беш a 10 
ect by mews cee каш йел CIOS 


rac ию. Math бос. Seren 2. Ма 1 1904, 387372 


* RM. Ziolkowski: 
Independently rediscovered the biwave decomposition of the scalar potential and 
added the product set (in theory enabling modulations and communications) to 
‘Stoney and Whittaker's sum set. 

Vero papers. 198510 date 
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INNER EM WAVES OF A SCALAR POTENTIAL 


INNER EM WAVES OF A SCALAR POTENTIAL 


EM WAVES EM WAVES 


AMBIENT VACUUM CONGLOMERATE POTENTIAL 


4 * Bow 


ce. 94°07 a eo> 

$ teo * e. veel aor 

И v у + 
(INTERFERING POTENTIALS) 
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GRAVITON 


GRAVITON/WHITTAKER LATTICE 
STRUCTURE OF THE SCALAR POTENTIAL 


HARMONICS 


Fo | Û 


SUBHARMONICS 
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бан Scalar Potential à © ТЕ BEARDEN 1997 
ETC. LANES 
y. WA 
avg » NM. 7 № 7 ез Next 
HARMONICS Р S 7 Sic 
Vavg 1 so Wavepair #2 
SUBHARMONICS pa Е Return 
Ü TM to Index 
avg * Z*| Wavepair #1 
di. = * * ® ETC. 
DISTANCE 
The Structure Is: 
А harmonic set of longitudinal EM wavepairs. In each wavepair the two waves 
E ‘spatially, but travel in opposite directions. The two are phase 
conjugates and replicas of each other. Thus they comprise а 


correction theorem of nonlinear optics. Each wave in the biwave pair is a galloping 
wave. Each wavepair is a standing electrogravitational wave. In nonlinear optics, 
domain. 


Note: Think of the oscillations as velocity modulations. 
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LATTICE AND NONLATTICE GRAVITONS 


LATTICE AND NONLATTICE 
GRAVITONS 
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SCALAR EM POTENTIAL INTERFEROMETRY 


SCALAR EM POTENTIAL INTERFEROMETRY 


Interference Zone 
(gradients) 
Trapped EM Energy 


Whittaker/Ziolkowski 
Transmitters 
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SCALAR POTENTIAL INTERFEROMETRY 


SCALAR POTENTIAL INTERFEROMETRY 


e Between two scalar potentials, interferometry is: 
- Interference of the multi-wave sets in hyperspace. 
- Production of gradients in the 3-space point values 
- In the classical (erroneous) postulation, the creation of forces in 3-space. 
> Force does not exist until the gradient couples to an 
observable mass. 
> There are no E-fields and B-fields as such in the 
massless vacuum, but only potential gradients. 
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INTERNAL WAVE STRUCTURE OF THE SCALAR POTENTIAL 
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SOME PROBLEMS IN FOUNDATIONS 
OF GENERAL RELATIVITY 


EINSTEIN'S FLAT LOCAL SPACETIME POSTULATE 


ONLY CONSIDERS THE VERY WEAK G-FORCE AS AN 


AGENT FOR SPACETIME CURVATURE Next Slide 
EXCLUDES UNION WITH EM FIELD Previous Slide 
EXCLUDES ACTION-AT-A-DISTANCE, WHICH IS Return 
REQUIRED BY QUANTUM MECHANICS, AND PROVEN to Index 


EXCLUDES UNION WITH QUANTUM MECHANICS 
SPECIFICALLY EXCLUDES ELECTROGRAVITATION 


IS ESSENTIALLY NOT AN EXPERIMENTAL SCIENCE 


mm 


Cancer 


SOME PROBLEMS IN FOUNDATIONS 
OF QUANTUM MECHANICS 


EXCLUDES CHAOS (HIDDEN ORDER), AND THIS 
IS KNOWN TO BE IN ERROR 


ORDERED MACROREALITY CANNOT EMERGE FROM 


INTEGRATING DISORDERED (RANDOM) CHANGES Next Slide 
USES RANDOM-VARIABLE STATISTICS FROM Return to 
GIBBS THERMODYNAMICS Index 


NOTION THAT QUANTUM CHANGE - HENCE ROOTS previous Slide 
OF PHYSICAL REALITY - CANNOT BE ENGINEERED `~ 


REQUIRES ACTION-AT-A-DISTANCE EFFECTS 
CONTRADICTS CLASSICAL MECHANICS, GENERAL 


RELATIVITY, AND CLASSICAL 
ELECTROMAGNETICS 
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Further testing 


An oscilloscope was connected to the сой instead of to the capacitor, in order to avoid influence of the first diode 
‘so the oscillations viewed were based on the inductance of the spread capacitors. 


The result: The accuracy of capacitor recharging was improved to 5 percent (due to the removal of the 
influence of the first diode). After the main capacitor was switched off (by the diode), you can see oscillations 
caused by the spread capacitance of the inductors. Based on the frequency of the oscillations which were 4 to 5 


times higher than that of the main capacitor, one can estimate the spread capacitance as being 16 to 25 times 
lower than the main capacitor. 


Still further testing 
Testing of the oscillation circuit shunting, with the two cases combined (and without the first diode). 


Em 


=e 


The result: А contour (oscillation circuit) is not destroyed, but it is shunted a lot. One can explain it by 
considering the moments when both diodes are conducting and so, shunt the circuit. As an addition, the voltage 
on the down diode is shown (the time scale is stretched). The negative voltage is close to maximum. 
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PHYSICS DISCIPLINES ARE 


PRESENTLY INCONSISTENT 
GENERAL 
RELATIVITY 
(GR) | Next Slide 
QUANTUM {CLASSICAL 
MECHANICS 22? ЕМ Return to Index 
(QM) THEORY 
Previous Slide 
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THE PRESENT 
EM, GR AND QM 


ARE SUBSETS, 
EACH OMITS THE 
WHITTAKER 
INTERNAL EM. 
B 
A EXCLUDED 
PRESENT GR GR 
(DISTANT (LOCAL 


SPACETIME | SPACETIME 

CURVATURE) | CURVATURE) 
(LOCAL (ACTION AT 
ACTION) A 

DISTANCE) 
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(EXTERNALIZED 
ASPECTS OF 
POTENTIALS) 


A 
PRESENT QM 


(EXTERNALIZED 
STRUCTURE OF 
POTENTIALS) 


B 
EXCLUDED EM 


(INTERNALIZED 
ASPECTS OF 
POTENTIALS) 


B 
EXCLUDED QM 


(INTERNALIZED 
STRUCTURE OF 
POTENTIALS) 
(CHAOS) 
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UNIFIED FIELD SECRET: 
APPLY WHITAKER THEORY 


GENERAL 
RELATIVITY Return to Index 
(GR) 
QUANTUM APPLY CLASSICAL 
MECHANICS | WHITTAKER EM 
(QM) THEORY THEORY 

MIND & 
SUBTLE 


ENERGY 
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PRESENT DEFINITION OF "ENERGY" IS ERRONEOUS 


+ PRESENT: "ENERGY IS THE CAPACITY TO DO WORK." 


+ ACTUALLY, WORK IS THE SCATTERING (DISSIPATION) 
OF ENERGY. 


+ THE PRESENT DEFINITION STATES THAT "ENERGY 
THE CAPACITY TO DO SCATTERING OF ENERGY. 


Next 


« ENERGY CAN BE SCATTERED, YIELDING WORK. BUT 
THE CAPACITY TO PERFORM THAT SCATTERING IS 
NOT ENERGY! (E.G., IT MAY BE RESISTANCE.) 


Return to Index 


Previous 
+ COMPARE TC 
CATCH FISH." 


"A FISHHOOK IS THE CAPACITY TO 


+ ACTUALLY, A FISHHOOK IS A BENT WIRE WITH А 
BARB. IT HAS THE CAPACITY TO CATCH FISH (GIVEN 
OTHER CONDITIONS). BUT THE CAPACITY TO CATCH 
FISH IS NOT WHAT IT JS. 
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SOME NEW DEFINITIONS 


QUANTUM MECHANICAL VACUUM - an intense flux 


of virtual particles, filling the "emptiness" of 
spacetime/vacuum. 


ENERGY - any ordering, either static or dynamic, in the 
virtual particle flux of vacuum. 


EM ENERGY - any ordering, either static or dynamic, 
in the virtual photon flux of vacuum 


WORK - the local scattering of energy; the local 
disordering of the order in the VPF. 
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DEFINITIONS (CONTINUED) 


POTENTIAL - any ordering, either static or dynamic 
or combination, in the VPF of vacuum 

- same definition as energy 

- must have internal order, hence structure 


Next Slide 


Return to Index 


SCALAR POTENTIAL - any static ordering in the VPF 


Previous Slide 
of vacuum, with respect of the external observer — 


VECTOR POTENTIAL - any dynamic (non-stationary) 
ordering in the VPF of vacuum. 
- must have internal order, hence structure 
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DEFINITIONS (CONTINUED) 


» Electrostatic Scalar Potential - any static 
(stationary) ordering in the virtual photon flux of 
vacuum. 

- Whittaker decomposed the ESP into bidirectional 
EM wavepairs in a harmonic structure. 

- We interpret the wavepair set as existing in 
hyperspace (in hyper-3-space). Previous Slide 


Next Slide 


Return to Index 


Thus the ESP is a 3-space point function, and a 
hyper-3-space vector function, in 7-space. 


In Hyper-3-space, the ESP is an ordering established 
throughout the universe. 
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ELECTRIC CHARGE, OPEN SYSTEM 


The electric charge of a charged particle is due to а 
violent exchange of virtual photons between the 
charged particle and the local vacuum VPF 

- photons continually absorbed from the vacuum 

- photons continually radiated back to the vacuum 

- this exchange flux is what electric charge IS. 


In the nucleus, everything is changing into everything, 


so to speak. It is a furious, VPF-driven cauldron. 
the nucleus is an open, driven system, normally in 
equilibrium with respect to VPF input and output. 
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(Both photon and antiphoton are longitudinal) 


m" 
xv LONGITUDINAL ЕТ 
РНОТОМ selected aro arbitrary. Every: 


VACUUM IS THIS A _ 
ENGINE SPIN 2 ENTITY? 
It is, in the time 
domain. Previous 
Slide 
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ANTIPHOTON 


apio сетка окыса 


Cancer 


PHOTON INTERACTION IS USUALLY 
GRAVITON INTERACTION 


e Graviton interaction is a photon/antiphoton interaction Next 


» Photon interacts with electron shells 
- Scattering produces the entropic (forward) flow of 
time 
- Produces electron translation in our detectors 


Return to Index 


Previous 


e Antiphoton interacts with nucleus primarily 
- produces nuclear recoil 
- produces Newton's third law of motion 


hup chenlerc org/bookscancerKi24 m24.11.2003 21:48:22 


Still further testing 
Charging a capacitor by shunting current in oscillation made. 


Conditions: The addition of a charging capacitor of 47 nano Farads. 


The result: A capacitor is charging without shunting the circuit, The final voltage on it is 0.8 V, and rises an falls 
of the voltage depend on the value of the capacitor. 


THE OVERALL RESULTS OF THE TESTS (OPTIONS 1, 2 and 3) 


The symmetry of interaction in systems with electromagnetic field feedback (as with switched inductance) appears 
to be violated, and this implies that this arrangement could be used to generate energy, 


COMMENT: You need to choose the load in order to get the maximum power output. Very low, and very high 
loads, will send almost no energy to the load. 
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PHOTON INTERACTION WITH 
THE MATERIAL ATOM 


MECHANISM FOR 
NEWTON'S THIRD LAW e- Next 
Slide 

GRAVITON 

fo e- — 

S > ` Return 
PHOTON 2 “ANTIPHOTON i Index 
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ANTIPHOTON EN 


NUCLEUS 
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PHOTON PHASE CONJUGATE 
INTERACTION WITH AN ATOM 


DISPLACEMENT OF 
NEWTON'S THIRD LAW 
REACTION FORCE 
GRAVITON 


22-85 Return 
to Index 
\ NUCLEUS 


роєз мот Pre 
/ RECOIL 


PHASE CONJUGATE 
NOTE: Graviton waves are bidirectional 
phase waves of photon/antiphoton INTERACTION 
coupling and uncoupling in the vacuum. 
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NONLINEAR MATERIAL 
_AND TIME-DOMAIN RESONANCE 


TIME FORWARD 
(ENTROPIC) 
Next 


TIME-REVERSED 
(NEGENTROPIC) 


GROUPS OF RESONATORS ENTRAINED IN TIME AND SPACE 
(MAY ENABLE SELF-OSCILLATION) 
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SUBHARMONIC OSCILLATION 


CAN TRANSLATE FROM ONE FREQUENCY 
REGIME 
TO ANOTHER. 


E.G., OPTICAL TO MICROWAVE 
° HOWEVER, MUST PRESERVE HARMONICS 
° ONE HARMONIC INTERVAL IS ESSENTIAL 


KAZNACHEYEV'S CYTOPATHOGENIC 
EFFECT: 

° QUARTZ PASSES ONE HARMONIC 
INTERVAL. 

° WINDOW GLASS DOES NOT. 


WHITTAKER'S INFOLDED EM STRUCTURE 


DEVYATKOV'S INFORMATION CONTENT 
OF THE FIELD. 


MULTIPLE PHASELOCKED WOODPECKER 
PULSE REPETITION RATES. 
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A Previous Slide 
N's are nodes participating pr ptc 
No inthe quantum potential. 


The quantum potential exists as narrow, laser-like 

beams between participating nodes, even when 

the nodes are widely separated The beam space 

ls multiply-connected; transmission is instan- 
neous. 
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QUANTUM POTENTIAL CHARACTERISTICS 


» NO POINT SOURCE 
+ QP BETWEEN TWO PARTICLES 
- INTERACTION DOES NOT 
VANISH AS SPATIAL 
SEPARATION BECOMES 
VERY LARGE 


Next Slide 


Return to Index 


- INSTANTANEOUS 
CONNECTION 


Previous Slide 


» DEPENDS ON QUANTUM STATE OF SYSTEM 
AS A WHOLE 


+ SYSTEM PARTS CAN BE GREATLY SEPARATED 
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Self-Targeting in Inner EM 
«V Channel Can Produce а و‎ 
Quantum Potential 
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TWO STAGES OF CANCER PRODUCTION 


= INITIATION 
* DNA IN CELL NUCLEUS IS DAMAGED 
* CELL MUTATES iet 
* INITIATOR: AN AGENT THAT DAMAGES THE DNA Mc 


IN A CELL, CAUSING IT TO MUTATE 
* THE CELL IS NEOPLASTIC, OR PRECANCEROUS 


* PROMOTION Return 
* PROMOTER: AN AGENT THAT CAUSES A CANCER to Index 
CELL TO DEVELOP INTO A TUMOR 
* EXPOSURE TO THE PROMOTOR CAUSES THE Previous 
CANCER CELL TO UNDERGO UNCHECKED CELL 


= EXACT CAUSE OF UNCHECKED CELL GROWTH 
IS NOT CLEARLY UNDERSTOOD 
* DNA BLUEPRINT ON TRANSMITTER RNA CHANGES? 


* NORMAL TRANSMISSION OF MESSAGES FROM THE 
CANCER CELL TO ITS DAUGHTER CELLS CHANGES? 
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ILLUSTRATION FOR SWITCHABLE INDUCTANCE 


1 
Tnitialy- charged capacitor № e L V 


A S Output capacitor 


Elestromagnetically- 


coupled coils wound in 
seas aes ст A 


Shunting 
current 


current 


The main and the shunting currents run through the same output capacitor in one direction, if the output capacitor 
is discharged. 


No 
Shunting 
current 


There is no shunting current, if the output capacitor is charged. 


62 


Cancer 


MORE ON PROMOTERS 
ی ي ڪڪ تڪ‎ 


= KNOWN TO ATTACK THE CYTOTOXIC LYMPHOCYTES 
IN THE IMMUNE SYSTEM THAT WOULD NORMALLY 
KILL TUMOR CELLS 
* INHIBITS CYTOTOXITY OF THESE LYMPHOCYTES 
* PREVENTS THEM FROM DOING THEIR JOB 


* KNOWN TO CAUSE CHANGES IN SIGNALS OR 
MESSAGES BEING CARRIED ACROSS THE CELL аас 
MEMBRANE ae 

* NOTE: ELECTRICAL POTENTIALS ON THE MEMBRANE ——— 

* ELECTRIC FIELDS ARE CHANGES IN ELECTRICAL previous 
STRESSES 

* STRESS IS KNOWN TO BE A FACTOR IN CANCER 


= WITHOUT EXPOSURE TO A PROMOTER, CANCER 
WILL NOT PROCEED 


= LATENCY PERIOD: TIME BETWEEN INITIATION AND 
PROMOTION STAGES OF CANCER DEVELOPMENT 
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EM BIOLOGICAL EFFECTS: 
SOME CHANGES DEMONSTRATED 


* CHANGES AT THE CELL MEMBRANE 
- PARTICULARLY CALCIUM ION FLUX INCREASE 
- PARTICULARLY AC AND DC FIELDS COMBINED 


* RATES OF DNA AND RNA SYNTHESIS 

* CHROMOSOMAL ABERRATIONS AND BREAKS 

* RNA TRANSCRIPTION Return 
* ENHANCED GENE EXPRESSION 1o Index 
. 


EFFECTS ON CELL PROLIFERATION, BUT DEPENDS 
ON MITOTIC STATUS OF CELL POPULATION DURING Previous 
EXPOSURE. DEPENDS ON Slide 
- EM FIELD INTENSITY 
- EXPOSURE DURATION 
- CELLULAR FACTORS 
- EXTRACELLULAR FACTORS 


* INCREASED CALCIUM FLUX IN BRAIN CELLS 
(IN VIVO STUDIES OF LIVE ANIMALS) 
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EM BIOLOGICAL EFFECTS: 
INHIBITION OF MELATONIN 


® MELATONIN PRODUCED BY PINEAL GLAND AT NIGHT 


- REGULATES CIRCADIAN RHYTHMS 

- HAS ONCOSTATIC PROPERTIES (INHIBITS TUMORS) 

- USED IN CHEMOTHERAPY, PARTICULARLY AGAINST 
BREAST CANCER AND PROSTATE CANCER 

- CANCER PATIENTS USUALLY HAVE REDUCED LEVELS 

- REDUCED LEVELS CONTRIBUTE TO DEPRESSION, 
SEVERE MOOD CHANGES, PSYCHIATRIC DISORDERS Return 


* PRODUCTION OF MELATONIN CONTROLLED BY AMOUNT ا‎ 
OF LIGHT DETECTED BY THE RETINA 
- BLIND WOMEN HAVE GREATLY INCREASED LEVELS Previous 
- BLIND WOMEN HAVE MUCH LESS BREAST CANCER 
- HIGHEST CANCER INCIDENCE IS BREAST CANCER 
- INCREASING IN INCIDENCE 
- INCREASING IN MORTALITY 


EMF EXPOSURE INHIBITS NIGHTTIME PRODUCTION OF 
MELATONIN. SUCH SUPPRESSION OF MELATONIN IS 
IMPLICATED IN ETIOLOGY OF BREAST, PROSTATE, 
OVARIAN, AND MELANOMA CANCER 
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OTHER EM BIOLOGICAL EFFECTS 


MAGNETIC FIELD INDUCING OF BIRTH DEFECTS IN 
CHICKS 


MORE CONTROVERSIAL EPIDEMIOLOGY STUDIES 
FOUND 
CORRELATIONS BETWEEN EMF AND 

- BRAIN TUMORS 

- MISCARRIAGES IN PREGNANT FEMALES USING 
VDTS 

- BIRTH DEFECTS 

- INCIDENCE OF LEUKEMIA IN CHILDREN 


BECKER SHOWED THAT PICOAMPERES OF 
CURRENT USED 
IN EM-ASSISTED BONE HEALING CAUSED PROFOUND 
CELLULAR CHANGES 
- RED BLOOD CELLS DEDIFFERENTIATED 
- SHED HEMOGLOBIN AND GREW NUCLEI 
- REDIFFERENTIATED INTO CARTILAGE-HEALING 
CELLS 
- REDIFFERENTIATED INTO BONE-HEALING CELLS 
- THEN HEALED THE FRACTURES 
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NEW CELL 
REDIFFERENTIATES 


Proves that cells can be time-reversed (phase conjugated) [Turns into type of cell that 
alternates) or ume orari rudera malae hore 
‘pplication of very wealcelecromagneti signale, when 

ose signals contar longitudinal bidectional Em “pump |" hoses, пе site 


Wave" wavopairs, which cause tho coll and its parts fo create 


procise vacuum antionginos. EU 
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QUESTIONS ON CARCINOGENS c 
AND EM RADIATION 


и UNRESOLVED QUESTIONS ON EM RADIATION 
— DOSAGES 
= ACTIVE MECHANISMS 
— REPLICATION DIFFICULTIES 
— MEASUREMENT DIFFICULTIES 
= WHERE, WHEN, HOW ILL EFFECTS OCCUR 


п SIMILAR QUESTIONS EXIST ABOUT EVERY 
CARCINOGEN 


Previous. 
Slide 


п SCIENCE REALLY DOES NOT UNDERSTAND THE ` 
MECHANISMS OF A SINGLE CHRONIC DISEASE, © 1994, 1995 TE. Beaten 
INCLUDING CANCER 

7 FACTORS SUCH AS MIND, STRESS, SPONTANEOUS 
REMISSION, PLACEBO EFFECTS, AND COMBINATIONS OF 
FACTORS ARE PARTICULARLY TROUBLESOME 

= GENERATION OF THE PLACEBO EFFECT BY THE 
REGENERATION & RECOVERY SYSTEM IS UNRECOGNIZED 
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INHERITANCE OF ACQUIRED TRAITS 


* Evolutionary biology assumes mutations are 
random events 


= Causes of heritable differences separated from their 
consequences for survival and reproduction 


7 Likelihood of any particular mutational event assumed Next 
independent of its particular value to the organism Slide 

- Natural selection then assumed to increase the 
frequency of advantageous alleles didum 
* Evidence for directed, non-random mutation to Index 


- Removing cell-wall from bacterium: acquired 
nakedness is then inherited 
= Protozoan Oxytricha double monsters (siamese twins) 
^ Bisected lengthwise, normal reproduction 
^ Bisected crosswise, double monsters reproduce 
- Virus Sigma and fruit fly sensitivity to CO2 
— Specific sets of genes either eliminated or added 
Ig у organelles, plasmids, bacteria or 
other agents 


* Genes are acquired vertically from ancestors 
and horizontally from a variety of other factors 


apio cheniereorp/bonkscanceriH3 uma, 


ILLUSTRATION FOR SWITCHABLE INDUCTANCE 


From Don Smith 


EXPLANATION As Don Smith said, two detector receivers were combined, and one FE device was constructed. 


V 
e L5 f. LN 
pet leu 


COMMENTS: Don Smith produced this explanation as a PDF file: www.free-energy-info.com/Smith.pdf 


The resistance of the load must be chosen so as to get the maximum possible power in it 


The "board" does nat contain an output circuit, because a couple of spark gaps and one step-down 
transformer can be used instead of diodes and a capacitor (this was pointed out before, so read 
the part which describes the suppression of back EMF) 
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Deep penetration of weak signals in a dense signal 
environment, by nonlinear retroreflection 
но 


internally. 
quud sonat from the interior. чолок, impinging, Я 
surface areas 
he simontaneoue exterior ieractons occur, pa 
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ANOMALOUS DEPTH PENETRATION 


Previous 
Slide 


Iterative scalar interferometry 


Cancer 


ATMOSPHERE 


AEROBIC" 
BIOGENESIS TISSUES 
‘SINGLE CELL RED CELLS MUSCLES. Previous 
ANAEROBIC FACULTATIVE wwe CELLS BONES Slide — 
ANAEROBES KILLER CELLS orcas 006 
QBLIGATORY (SINGLE CELL fre. p 
SINGLE CELL. BOTH AEROBIC STRUCTURES 
D AND ANAEROBIC) 
жонотом “NOTE: LIMITED ANAEROBIC RESPIRATION 
‘STILL TAKES PLACE IN HIGHER AEROBIC 
LIFE FORMS, INCLUDING MAN. 
EVOLUTIONARY TIME 
Ре mre 
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DEVELOPMENT OF MULTI-CELLED ORGANISMS 


Next 


Return 
to Index 


Previous 


Cancer 


Severely reduced 
oxygen transport 


® Severe pollution gem 
®  (Suchas ® "азы, 


BLOOD CELLS ° . œ 3 
LUNG 
SACS 
BODY 


р [d 


ups? ww cheniereonp/booksfeancer/048 hm. 17.2003 21:51:34 


Cancer 


TIME-REVERSED 
А d PATH FOR SUSTAINED 


OXYGEN DEFICIENCY 
SINGLE CELL 0 
AEROBIC FIRST STEP IN OXYGEN-DEFICIENCY 

DEDIFFERENTIATION 


mrt tte 
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Cancer 


CUMULATIVE GROWTH OF 
DEDIFFERENTIATION SIGNALS 


MAGNITUDE OF 
Observable state STRESS EFFECT дем. 
Local cellular m 
Dedifferentiation 
Зи 4 - 
formed) Ж Quantum Level !?Index 


Pre-cancerous я Ty 
Virtual |state State Sx ۳ 


SEPARATION FROM CONTACT POINT اا ا‎ d 


location) 


Cancer 


CUMULATIVE EMERGENCE OF 
CANCER INTO THE PHYSICAL STATE 


MAGNITUDE OF Next 
Observable state SUSOEETIBILITY Slide. 
BODY (Cancerous + Д Т, Cells and tissues Return 
cells) to Index 
Cancer Threshold 9 7 — 
juar = 
Master cellular 
via eee control system 
(MCCS) 
г Lung 
SEPARATION FROM LUNG TISSUES Tissue 


hyp www светотень umi. 


Cancer 


PRECANCER STATE CONDITION 
DETERMINES TREATMENT SUCCESS 


MAGNITUDE OF 
SUSCEPTIBILITY 


Return 
to Index 


SEPARATION FROM CONTACT POINT PE: stressed 


location) 


прану сетор Љоса 


Cancer 


Starting From the Scalar EM View: 
A NEW DEFINITION OF CANCER 


• CANCER AND LEUKEMIA ARE: 


Centrally-commanded, final, desperate, 

“first-step dediffernetiation" adaptive Next Slide 
attempts by the stressed affected cells تفص‎ 
experiencing sustained oxygen shortage, 
to reverse their cellular evolution and 
return to the anaerobic stage of their 
distant ancestry. 


Return to 
Index 


• THE CAUSE IS LONG-TERM 
CUMULATIVE, AND 
ELECTROMAGNETIC IN NATURE. 


« A TOTAL CURE CAN BE ACHIEVED 
ELECTRO- 
MAGNETICALLY, AS WAS 
DEMONSTRATED. 


ape cheniereorg/bookscancer ЗЫ 


12005 21:51:55, 


MECHANICAL (INERTIAL) ANALOGUE OF SWITCHABLE INDUCTANCE 
From Tariel Kapanadze 


Version 1 


Transmission 


Spring (helix) Version 2 


ichanisim 


Controlling 


EXPLANATION: When one pendulum is stopping the other is accelerating. The controlling mechanism connects 
the pendulums to the output generator one after the other and so maintains the oscillations. 
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Kaznacheyev's Two-Chamber Apparatus 


(Induction of effects of diseases, physical damage, nuclear radiation, toxins) 
TWO OPEN-MOUTH BOTTLES! 


Next. 
Slide 
TRANSPARENT WINDOW PANE (THN) Rn 
(GLASS OR QUARTZ) to Index 

тео ан 
Previous 
Й poe 
Slide 

А : А 


Acell culture is divided into two parts. One is placed on each side, in ће 
jars which are environmentally shielded except for light. The left cell culture 


is deliberately damaged. After atime delay, the cells on the right also start. 
dying with the same damage. The effect is replicated in the right cells through 
athin quartz window, but not through window glass. 


Cancer 


— 's Cytopathogenic Mirror Effect 
Disease vacuum engines transported by photons and waves 


D оялитон 


= 
| 
| 
| 
| 
T 
| 
т 
| 


Note: Minimum lattice is one harmonic interval: IR to UV is such a minimum G-lattice. 
Distant induction of cellular death and di 
iphoton 
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MICROWAVE RADIATION OF 
U.S. EMBASSY IN MOSCOW 


BACKGROUND 
* Began in latter 1950s 
* Discovered on VP Nixon's trip 
* Initially thought to be nuclear radiation Nese 
(Discovered wiGeiger counter?) DOR. 

+ High level target — U.S. Ami 
* Guarantees personal attention of: 

= U.S. Ambassador to USSR 

= U.S. President 

= NSA, CIA, DIA, NSC, etc. 

= Top consulting scientists 

= Leading U.S. scientific institutions ; 
* Two U.S. Ambassadors died, another sickened Previous. 
* Anomalous health changes in personnel, only е 

in zero-field (zero poti gradient) areas! 

* Four U.S. Presidents requested Soviets cease 

= Cut from 18 watts/sq cm to 2 

= Then again increased 

No one could understand what was going on 

* Aluminum screens were placed over windows 
* Moscow was declared a hazardous duty zone 


Former U.S, Embassy in Moscow. 


ume 
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JOHN HOPKINS STUDY OF 
EMBASSY MICROWAVE RADIATION 


+ EXCELLENT SCIENTIFIC TEAM 
- PERFORMED CLASSICAL EM INVESTIGATION 


- CAREFULLY ESTABLISHED THE FORCE FIELD 
PATTERNS 


- NO HEALTH CHANGES OCCURRED IN PERSONNEL 
WHERE THE FORCE FIELDS WERE PRESENT 
(NONZERO) 


- ALL HEALTH CHANGES OCCURRED IN PERSONNEL 
WHERE 
THE FORCE FIELDS WERE ZERO (ABSENT) 
Next Slide 
+ ASSUMED THAT ALL EM ACTION IS DUE ONLY TO FORCE ڪڪ‎ 


FIELDS Return to Index 


- CONCLUDED THAT MICROWAVE RADIATION COULD 
NOT Previous Slide 
HAVE CAUSED THE HEALTH CHANGES 
+ CONCLUSION WAS IN SERIOUS ERROR 
- CORRECT CONCLUSION: HEALTH CHANGES WERE 
TOTALLY CORRELATED TO ABSENCE OF FORCE 


FIELDS 
* TOTALLY CORRELATED TO PRESENCE OF GRADIE! 
FREE 
POTENTIALS, OR NOT TO RADIATION AT ALL 
* IF NOT TO RADIATION AT ALL, THEN HEALTH CHANGES 
WOULD 
HAVE ALSO OCCURRED WHERE FORCE FIELDS WERE 
PRESENT 


« THEREFORE THE HEALTH CHANGES WERE TOTALLY 
CORRELATED 
TO THE GRADIENT-FREE POTENTIALS, AND TO THE EM 
RADIATION 
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MECHANISM OF THE PRIORE THERAPY 


apii chenlre orgfbookscancer/o hen. 11.2003 


PRODUCED A DETERMINISTIC WZ STRUCTURED 
SCALAR POTENTIAL 
- 17 FREQUENCIES MIXED IN A ROTATING PLASMA 
- PHASE CONJUGATES ADDED BY THE PLASMA 
- MODULATED ONTO A RIPPLING MAGNETIC FIELD 
WHICH CARRIED IT TO ATOMIC NUCLEI 


- INTERACTED DIRECTLY WITH PERSONAL QUANTUM Next Slide 
POTENTIAL 

NEGATED THE LONG-TERM CUMULATIVE Return to 

CELLULAR Index 


DEDIFFERENTIATION ORDER GENERATED BY 
LONG-TERM HYPOXIA. TUMOR CELLS REVERTED 
TO NORMAL CONTROL 


Previous Slide 


SCRUBBED OUT THE CUMULATED PRECANCEROUS 
STATE 


RESTORED THE IMMUNE SYSTEM TO HIGH 
FUNCTIONING 


NO EXCESSIVE TRAUMA TO TREATED ANIMAL 


Cancer 


MAGNITUDE OF 
SUSCEPTIBILITY 


Next 


Return 
to Index 


Separation from body action point inmune 
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THE MISSING PIECE OF THE PUZZLE 


MAXWELL'S QUATERNION ELECTROMAGNETICS 


Gravitobiological 
Effects of EM Fields 
and Radiation 


EM captured by 
Heaviside/Glbbs 
Vector Theory 
Present EM Theory Miss 


External 
(Translation) 


EM omitted by 
Heaviside/Gibbs Return 
„ Vector Theory (o Index 


g tion Previous 
\ Internal i 
(Nontranslation) 

Electromagnetics ` 


Assumes no internal Is the internal vector 
vector structure of structure of the 
the scalar potentlal scalar potential 
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SUMMARY AND CONCLUSION 


Inupvw.cheniereorg/bookslcances в 24.11.2003 


RECOMMEND SERIOUS EXAMINATION OF THE NEW 
APPROACH 


RECOMMEND REVIVAL OF PRIORE-TYPE RESEARCH 
ON 
AN URGENT BASIS 


CAN BE EXTENDED TO OTHER DISEASES 
Return to Index 


- AIDS 

- ARTERIOSCLEROSIS Previous Slide 
- SLEEPING SICKNESS 

- ЕТС. 


A NEW THERAPEUTIC PARADIGM OF GREATLY 
INCREASED 
SCOPE AND EFFECTIVENESS MAY BE POSSIBLE 


IN ADDITION, DRASTIC REDUCTION IN MEDICAL 
COSTS 
COULD POTENTIALLY RESULT 


CONNECTING EXTRA MASS TO A MECHANICAL OSCILLATOR 


EXPLANATION: Mechanical energy can be stored in any spring by compressing it or stretching it (1). It 
corresponds to two positions in a mechanical oscillator (2), when only potential energy takes place in an 
oscillating process 


E нд E opiye mue 
АМАА чь el 
ЛА уув ынаан 


EXPLANATION: if extra mass is connecting periodically to one side or the other, of a mechanical oscillator, it 
will be shifting without any energy loss during the oscillation process 


civ 
BWW | uue 


о 
position 
е 


ө 
eiiie г COMMENT A grounded Tesla coil is an 
о ae analogue ofa spring with one side fixed 


| postion : i: 


NW уә Change $ 


МАМ [| 777 
eile 3 " үү» 


me [7 


«АЛЛА | aus 


o position 
eMe 
o F,-k(dyj?/2 — Potential energy of deformed 
elle spring (helix) 
ә 


Kinetic energy 


Change 
A position 

И» E 

And so on... 
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(Use of Hidden Information Content of the Field) 
(Can Provide Action-at-a-Distance) 


(8 to 20 harmonic wavepairs each ) 
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MECHANISM FOR 
LONG-TERM, CUMULATIVE 
BIOLOGICAL EFFECTS OF 
EM FIELDS AND RADIATION 


T. E. BEARDEN” 


* A.D.A.S. 
POB 1472 
HUNTSVILLE, AL 35807 


The Tom Bearden Website 


Defense Department Briefing on Priore Treatment 
to counter Biological Warfare 


SLIDE LIST 


Solutions to Mass Casualties Treatment Problem 


‘Threat and Current Status 


1 

2 

3. 

4. Title Page 

5. The Terrorist Threat 

6. The Superpower Paradox: Asymmetric Cheap WMD Strategic 
Strike and Destruction 

7. Mass Casualty Problem: Aerial Anthrax Spray on Washington, 
D.C. 

8. Present Status of the WMD Threat to the United States 

9. Some Present Problems in the WMD Defense Capabilities 


Historical Solution: Priore Treatment Therapy 


10. Title Page 

11. Priore's laboratory device for treating small animals 

12. Antoine Priore with the Mayor of Bordeaux 

13. Raymond Pautrizel, eminent French parasitologist, who worked 
with Priore. 

14. 12-Foot plasma tube in Priore's large device 

15. Priore's 3 1/2 stories high device for whole body treatment of 
humans 

16. Mechanism of the Priore therapy 

17. Priore's therapeutic methodology: using infolded longitudinal 
EM waves as NLO pump waves, to pump in the time domain 

18. Drastically reduced cumulative deterioration after Priore therapy 


Extended Physics and Background 


19. Title Page 
20. Founders of Scalar Electromagnetics 
21. Subdivisions of Soviet Energetics 
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. Einstein on Reviewing Foundations 


. Maxwell's Equati 
. Electrodynamicist Reaction to Remova 


. Bei 


Bunge on the Status of Classical and Quantum Physics 


Fields and Potentials have been "defined" only in and on matter 
are Matter-To-Matter Transforms 
of the Material Ether 


The Missing Infolded Electrodynan 


. Nonlinear Optics Distortion Correction Theorem 
. Infolded longitudinal EM biwave composition of a scalar 


potential 


. The Zero-Vector Axiom Destroys "Topologies Within 


Topologik 


- Stoney-Whittaker Bidirectional Longitudinal EM Wave-Pair 


Undistorted Progressive Waves (ОРУУ. 


. Velocity modulating a longitudinal EM wave oscillates rate of 


flow of time 
The Graviton is a Coupled Photon/Antiphoton Pair 
Mechanism for Physical Change and the Flow of Time 


. Any EM Field or Wave Pattern is Produced by interference of 


Two Scalar Potential Functions (E.T. Whittaker, 1904) 

Mass is transparent to longitudinal EM waves, which move 
through the infolded interiors of internal waves, potentials, and 
fields in the mass 


. Deep penetration of weak signals in a dense signal 


environment, by nonlinear retroreflection 
The Immune System 
Popp's master cellular control system 


. Cancer: characteristics 
. The evolutionary path of multicellular organisms 
. Effect of fluid contamination on hemoglobin's oxygen transport 


First step in Self-Promotion of Cancer due to Hypoxia 
*s Cellular Growth Control 
Becker's dc treatment of bone 


ictures 


. Becker's theoretical DC control system involved with responses 
to injury 
. Becker's theoretical control system governing regeneration 


. Link Between Standing DC Potentials and the Nervous System 


Becker's Findings on Cellular Injury and Regeneration 


. Corrections For the Present EM Bioeffects Model 
. R&R System - Regeneration Example 

. Kaznacheyev's Cytopathogenic Mirror Effect 

. Microwave Radiation of U.S. Embassy in Moscow 


The Tom Bearden Website 
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. A Dramatic Exte 
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Self-Targeting in Inner EM Channel Can Produce a Quantum 
Potential 

Quantum potential and hidden variable theory 

Participants in a quantum potential share а common multiply- 


connected spacetime (MCST) 


. Gulf War Syndrome and Typical Comparative Disease Curves 
. Force Fields and Symmetry 

. Aspects of Strong Local Asymmetry 

. Other Aspects of Strong Local Asymmetry 


Small Entities Emit Powerful S-Flows 
What is the "magnitude" of a potential? 


. Table Al. The Vacuum Enerpetically Interacts With Every 


Particle, Continually 
Extended Superpotential Theory (Adding Vacuum Engines) 


. Vacuum Engine: Jillions of Working ST Demons 
. Active Spacetime and a Specific Vacuum Engine (A General 


Relativistic Concept and Analogy’ 


. Extension of Wheeler's general relativity principle 
. Signal versus Vacuum Engine 


Electronuclear Interactions by Vacuum Engines 


- Vacuum Engineering 
. Impact of Vacuum Engineering 
. A Dramatic Extension to Nonlinear Optical Pumping 


Time Conservation and Some Properties (Energy and time are 


canonical) 


sion to Nonlinear Optical Pumping 
Key Points in the New Technology 


Modern WMD Solution: Portable Treatment Systems 


. Title Page 
. Portable Priore-Type Treatment System 


Portable System Block Diagram 
Portable Priore Technology Unit 


. Saving the Stricken Civilians 


Conclusions: Technology Practical, Proven 


Title Page 
Summary and Conclusions 


Recommendation: Crash Development Program 
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85. Recommend implementing: 
86. Final Thoughts 


lel JbcandenfThest2UTom' 20Beardent-20Webste hum (4 of 44.11.2005 19:13:33 


Solution to 


Mass Casualties 
Treatment Problem 


28 Mar. 1998 


CTEC, Inc. 
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@ There is a vast new kind of electrodynamics hidden 
inside all EM potentials, fields, and waves 
- E kd EM waves and complexes 
= lations in time domain 


@ These complexes are an infolded general relativit 
— Clustered formations ol 
- Monete since the force is used as 
адеп! 


curvature к 
€ In general relativity, similar precise complexes 
permeate and act on any mass at all internal levels 


€ With this approach, one can now manipulate matter -- 


living or inert -- in any manner desired, depending 
only on the level of development of the technology 


€ Priore unwittingly used this to cure dread diseases 
€ This is a revolution in all of science © TE neon v 
@ We have uncovered the major mechanisms to utilize 
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Solution to Mass Casualties Treatment Problem 
Threat and Current Status 
Historical Solution: Priore Treatment Therapy 
Extended Physics and Background 
Modern WMD Solution: Portable Treatment Systems 
Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 


CTEC, Inc 28 Mar, 1998 
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Solution to Mass Casualties Treatment Problem 
Threat and Current Status 
Historical Solution: Priore Treatment Therapy 
Extended Physics and Background 
Modern WMD Solution: Portable Treatment Systems 
Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 


CTEC, Inc. 28 Mar. 1998 
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THE PRINCIPLE OF AMPLIFICATION OF MECHANICAL ENERGY 


Explanation: The principle is based on an asymmetrical flywheel (1) consisting of a small mass and a large 
mass. These masses are balanced across the centre of rotation, that is, аге located at a distance proportional to 
their weights, from the center of rotation. This helps to avoid vibration when they are rotating (the same principle 


Vie 
а В] вы 


Li 
у м | 
Centre of Е Centre of ш. 
rotation ть Г rotation — i 
12 3 
Е, 
T Ms n 


IMi 


The inertial moment of such a flywheel (1) is analogous to the inertial moments of flywheels (2) and (3), consisting 
only of large or small masses. However, from the point of view of kinetic energy, ай of these examples, (1), (2) 
and (3) are different. This is because the kinetic energy of every mass depends on the direction and speed at 
which it moves (И is released during rotation). The highest common kinetic energy is in the masses of flywheel 
(3), as less energy is contained in flywheel (1) and the smallest kinetic energy is in flywheel (2). In order to get an 
increase in energy one needs to achieve a setup which is based on a spring (for energy transformation from 
kinetic energy to potential energy and back again) and a lever of Archimedes (for changing the point where the 
force is applied) 


Exe: energy Potential energy ЕЕ Kinetic energy 
and point force 


‘Comments: 
1. The simplified schematic diagrams shown here are for explanation purposes only. 
2. Iman actual device, you can use a spring in rotation mode (as Tariel Kapanadze did). 
3. You can use disks and rings as flywheel masses (as Тане! Kapanadze did). 
4. Altering one mass to another is actually achieved by connecting them in various ways. 
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FUTURE ADDITIONS: 
= EM weapons 
+ EM biological warfare 
* Scalar EM weapons 
* Scalar EM disease induction 
* Alteration of behavior and emotions 
* Alteration of memory 
* Direct thought control 
* Action-at-a-distance effects 
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Simple, cheap, 10“ veo 


я: 


qoe expensive, high , н a 
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• One terrorist, one light aircraft 
with spray tank 
• 100 kilograms of anthrax 


Flies over greater metropolitan 
Washington, D.C. 


• Calm night 
• 1-3 million casualties result* 
Most of those stricken will die 


Presently little can be done 
to save the stricken civilians 
• Attacks on several population 
centers might produce some 
‚ 10 million or more casualties 


amnem "Pe OTA Report to Congress, 1983 
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* Many foreign nations are hostile 
to the U.S. and sponsor terrorists С. 
* Some 25 nations have WMD or 4 


are acquiring them с 
— BW agents and weapons E 
— Chemical agents and weapons Кеч. 


— Nuclear materials and weapons 44 = 
* Thousands of students and emigres a 


* Infiltrated teams, BW, other WMD already 
* Castro guerrillas infiltrated over the years 
* Can do unacceptable damage to U.S. now 
* May reach first strike knockout capabili 


"Por OTA Report to Congress, 1993 
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. Nos shelters (эе showers, supplies) t 


* No stockpiled vaccines, ачка, ЕЛ Return 
immunoglobulins, masks, suits, to Slide 
generators, heaters, water а саа A Index 
Totally insufficient medical facilities, 
personnel, and emergency response teams © Next, 
* Triage, full martial law will be required Slide 
* No answer to massive decontamination @ 
• State, соц niy, o ity inadequately staffed 2 mu 
and insuffi tly trains rid mass casualties Slide 


* Terrorist teams, BW agents, other WMD on site, waiting 

* Water supplies, food, crops, farm animals also vulnerable 

* Electric power grid, bridges, trains, railroads vulnerable 

• Present medical science cannot save very many of the 
casualties, now or in the foreseeable future 
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Solution to Mass Casualties Treatment Problem 


Threat and Current Status 

Historical Solution; Priore Treatment Therapy 
Extended Physics and Background 

Modern WMD Solution: Portable Treatment Systems 
Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 


CTEC, Inc 28 Mar. 1998 
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‘The Priore technical mechanism unwittingly 
involved a dramatic extension to both 
nonlinear optics and general relativity. 
However, nonlinear optics itself had not yet. 
been Бот in the 1950s and 1960s when 
Priore worked out his mothodology. The 
extension to general relativity has not 
been previously envisioned even to the 
present day. When the Priore project was 
‘suppressed by the changed French 
‘government in the mid-1970s, nonlinear 
‘optics itsotf was just being initiated. To 
the present day, however, there has 
previously been no inkling of the dramatic 
‘extonsion to NLO that arises by using 
longitudinal EM pump waves and thereby 
‘pumping in the time domain. 

It is tittle wonder that Priore himsolf did 
not understand the nature of the technical 
mechanism he was utilizing, and neither did 
anyone else, and neither has anyone else 
prior to this timo. 
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‘Among other things, Pautrizel treated 
seriously infected immature rats with 
the Priore ray. These rats had never had 
а mature immune system. When thoy 
were removed from the machine, they 
still sickened again and died, because 
their immature immune systems could 
not resist the pathogen (Trypanosoma). 
Бо even though the damaged colts were 
revorsod back to normal, the "normal" 
immune system was unable to fight off 
pathogens, which reinfocted the colts 
and killed them, killing the rats. 

This established the time-roversal 
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PHOTO COURTESY ВОВ WHITNEY 
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As 


Comment: Any asymmetrical mechanical oscillator behaves as indicated above, when the potential energy of а 
compressed spring is transformed to the kinetic energy of moving masses. 


вл, 


1 мәм 


The potential energy of the spring is distributed unequally between the small and large masses. А small mass 
acquires more energy relative to irs size than a large mass does. The sum of the kinetic energies of both masses 
is equal to the potential energy of the spring. 


Comment: This is based on Tesla's asymmetrical schematic: 
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* FACT: DISEASE-SPECIFIC VACUUM ENGINE PRESENT FOR ANY, 
CELLULAR DISEASE, BY WHEELER'S PRINCIPLE 
* DISEASE САМ BE REVERSED BY CREATING AMPLIFIED| 
ee VACUUM ANTI-ENGINE (BEARDEN'S PRINCIPLE) 


CELLS IN THE "INNER EM" DOMAIN, TIME-REVERSING THEM 
* PRIORE UTILIZED A PLASMA TO PHASE CONJUGATE AND "INFOLD" 
MULTIPLE BIDIRECTIONAL LONGITUDINAL EM PUMP WAVES 
17 FREQUENCIES MIXED IN A ROTATING PLASMA 
* PHASE CONJUGATES ADDED BY THE PLASMA 
ех * INFOLDED МІХ INTO STRONG PULSED DC MAGNETIC * 


FIELD, WHICH CARRIED IT INTO ATOMIC NUCLEI К! УИ 
* PUMPED ALL NONLINEAR CELLULAR COMPONENTS TO — 
PRODUCE AMPLIFIED, SPECIFIC VACUUM ANTI-ENGINE Slide 


* NEGATED THE LONG-TERM CUMULATIVE CELLULAR 
DEDIFFERENTIATION ORDER GENERATED BY LONG-TERM 

HYPOXIA. TUMOR CELLS REVERTED TO NORMAL CELLS. ^ 
SCRUBBED OUT THE CUMULATED PRECANCEROUS STATE. (А 
RESTORED THE IMMUNE SYSTEM ТО HIGH FUNCTIONING 

NO EXCESSIVE TRAUMA TO TREATED ANIMAL 


eee 


2003 1:421 
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Priore's therapeutic methodology: 


Time-reverses the cells back to normal state 
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MAGNITUDE OF 
SUSCEPTIBILITY 


BODY 


Cells and tissues С} 
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Solution to Mass Casualties Treatment Problem 


Threat and Current Status 

Historical Solution: Priore Treatment Therapy 
Extended Physics and Background 

Modern WMD Solution: Portable Treatment Systems 
Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 


CTEC, Inc. 28 Mar. 1998. 
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* G.J. Stoney: 
Decomposed the scalar potential into bidirectional wave pairs. 


“Ona supposed rool of a meore n wave- meban" РУ Mag 
SI, 180. р 388373 (and vera or pape 


. Whittaker: 
Decomposed the scalar potential into a series of bidirectional EM wave pairs in 
harmonic series, where the two waves in each pair are conjugates е. а 
wave/antiwave pair) and are longitudinal waves. 


"On e раба art more d mate! Next 
Phys Mat, Aon Vol B7. 1869, ЗИ 


‘Showed that all classical EM — including waves — can be replaced by two 
interfering scalar potential functions... (This founded superpotential theory, 
extended by Nisbet, Bromwich, Debye, McCrea, and others.) 


“on an крот eocromagnetc tad а 10 
Seton леа cw каш elo a re 
rac land Mah ec. Seien 2 Ма 1, 1004 p 987372 


= RM. Ziolkowski: 
Independently rediscovered the biwave decomposition of the scalar potential and 
‘added the product set (in theory enabling modulations and communications) to 
Stoney and Whittaker's sum set. 
Мао ages 1065 da 


o me 
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Subdivisions of 
Soviet Energetics 


Bioenergetics Psychoenorgetics 


= Living Systems. (Minds) 
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Bunge on the Status of 
Classical and Quantum Physics 
._ —-———..—.—-—-—-—- 


^... itis not usually acknowledged that electro- return 
dynamics, both classical and quantal, are ina toSide 
sad state... the best modern physicist is the Ls 
one who acknowledges that neither classical Next 
nor quantum physics are cut and dried, both Slide 
being full of holes and in need of a vigorous 
overhauling not only to better cover their own — Sia. ~ 
domains but also to join smoothly so as to m 
produce a coherent picture of the various 

levels of physical reality." 


"Mario Bunge, Foundations of Physics, Springer-Verlag. 
© wert вакон Now York, NY. 1967, p. 176. 
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EINSTEIN ON REVIEWING FOUNDATIONS 


“the scientist makes use of a whole arsenal of concepts which 
he imbibed practically with his mother's milk; and seldom if Return. 
ever is he aware of the eternally problematic character of his to Slide 
concepts, He uses this conceptual material, or, speaking more 
exactly, these conceptual tools of thought, as something = 


obviously, immutably given; something having an objective 
value of truth which is hardly even, and in any case not 
seriously, to be doubted. ...in the interests of science И Slide 

is necessary over and over again to engage in the critique of 

these fundamental concepts, in order that we may not uncon- Previous 
sciously be ruled by them." Slide 


Next 


Albert Einstein, "Foreword," in Max Jammer, 
Concepts of Space: The History of the Theories 
of Space in Physics, Harvard University Press, 


КОЗА Cambridge, Massachusetts, 1969, р. хі-хі. 
b. لسا‎ 
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“pileup” in front 


qx 
— 
Pe Ф = е азону 
di zone around 
Зо Е = -\ф ‘one point coulomb 
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FLYWHEEL - A HIDDEN FORM OF ENERGY 
(Clarifications on mechanical energy amplification) 


EXPLANATION: If you don't want to lose mechanical energy when doing work, then this work must be done by 
an imaging force. This force is absent in an inertial coordinate system, but it is present in a non-inertial coordinate. 
system. When in a rotational coordinate system this force is called centrifugal force. 


TOP VIEW 
Top VIEN Angular velocty 
[a Track af ore mass 
| during a werk in 
сеш tace | rotation system 
[5 | / 
Frog. | 


Rotation oyster 


Inertial system 


sic VIEW sive EW 

| & | т ( 
Round am i В - 

\ ы 

Cod 
Pos2—— Mechanical Pos.2 Mechanical. 
i Work 1 Work 
-= posd d Pos 


COMMENT: After the work is done, the centrifugal force is low and if you want to continue producing mechanical 
work, you have to use the other coordinate system where centrifugal force is high again. This is possible because 
linear velocity does not change. You have to provide the other support point only (and a cord) in order to 
produce mechanical energy again. 


COMMENT: If you want to make this mechanical work continuous, then the end of the first track must also be the 
beginning of the second track. You have to change coordinate system periodically. 


| Point of maximum, 
centrifugal force of 
the second track 


Point of maximum. 
centrifugal force of 
the fist track ~ 


Point of minimum Point of minimum 

centrifugal force of centrifugal force of 

the second track the first track 
COMMENT: In a real situation, you have to compensate for energy loss due to friction and so а part of the excess 
‘energy must be used to maintain the process. 
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Einstein's Spacetime 


7 Material Ether 


Return 
to Slide 
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Material РИ 
Electric Electric Slide 
Fluid All Maxwell's EM entities Fluid = 
are defined only in and of 
charged matter. All are Disturbed 


material enti . There 
was no place devoid of 
mass, in the universe. 
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— MATERIAL 
о\' 


| Index 
Next 
| р Slide 
| Material Material er 
| Electric Electric am 
| Fluid Fluid 272 | 9E 
Disturbed | Disturbed 
т def Now we are not using PR 
a material ether. U 


rust us! Equations 
do not need changing. 


R 


on t 


emoval of the 
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THE MISSING INFOLDED 
ELECTRODYNAMICS 9, 


niga say aout E 


Material 
Electric 
Fluid Fluid 


Material 
Electric 


Disturbed Disturbed 


INTERNESTED SPACETIME CURVATURES | 
(VACUUM ENGINES) 
INFOLDED GENERAL RELATIVITY — 
EINSTEIN'S = ( 
SPACETIME 


тердагы?) hım24.11 2003 19:14:58 
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Nonlinear Optics 
Distortion Correction Theorem 


Return 
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"If a scalar wave E;(r) propagates from 

left to right through an arbitrary but lossless 
dielectric medium, and if we generate in 
some region of space [say near z = 0] its 
phase conjugate replica E2(r), then Ez 

will propagate backward from right to left 
through the dielectric medium, remaining 
everywhere the phase conjugate of E1." 


7 © ты т тете малон 
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© ТЕ BEARDEN 1997 


ж * «e 
Wavepair #3 ине 
to Slide 
Index 
Wavepair #2 — 
Next 
Slide 
Wavepair #1 
Previous 
+ + © ETC Previous. 
c Slide 


The Structure Is: 
А harmonic set of longitudinal EM wavepairs. In ouch wavapair the tuo waves 


Note: Think of the oscillations as velocity modulations. 
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The Zero-Vector Axiom Destroys 
"Topologies within Topologies" 


EEE SSS —- 50 
e The axiom: There is a unique vector, 0, in V 


(the vector space) such that 


МО Lc к. 
e Note that V + Oi = Oj + V; Oi = - 01= по 
so 0i2 0; = 0к=...+ On =... 


e This makes all 0; equal by assumption, 
since there is assumed to be only a single 
type 0 without real components 

• In fact, 0 is not unique. An infinite number 
of different zero-vector systems, with real 
components, satisfy the zero-vector axiom. 


YiefingsDoDProrslides/030um4.1.2005 19:13:05 
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(waves with velocity v, where 0 < v 


e Major equations of interest having UPW solutions are: 
— Homogeneous wave equation Econ t Faye 
— Maxwell equations j 
= Dirac, Weyl, and Klein-Gordon equations 
© UPWs are translationally invariant, and do not spread, or 
they reconstruct their original form after a certain period. 
® UPW solutions have infinite energy. Quasi-UPWs can have 
finite energy and can in principle be launched into space. 
€ Subluminal Maxwell solutions are called EM particles. 
Superluminal Maxwell solutions are called X-waves. 


e Experimental results indicate such waves will be produced 
within the next few years. [d 


e Nimtz has translated Mozart's 40th symphony at v = 4.7c. 
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Velocity modulating a longitudinal 
EM wave oscillates rate of flow of time 
= ЕЕ 


Observer sees it this way 
ү | Constant transverse wave magnitude Return 
"ي‎ y illates its velocity al е 
lave oscil veloci aloni 
L Ne path. about a nominal Value ^ pas 
М= — — Next 
. . Wave oscillates this way __ Side 
We, Constant transverse magnitude 
'/ | Wave oscillates magnitude of its Freviens 
transported t, about a nominal value Slide 
Note: ESA M— RP S 
= Waves consist of photons 


+ Each photon consists of energy x time 

+ Each photon carries time as well as energy 

. is both 

Avaya is both a spatial energy dynamics and 


+ Wave complexes cory dynamic time structures as wel as 


[od 
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(Both photon and antiphoton are longitudinal) 


7 
xy LONGITUDINAL In physics, the primary units 
PHOTON ed are У 


Return 


AGTION 
i to Slide. 
Index 
Next 
VACUUM Slide 
ENGINE ‘SPIN 2 ENTITY? 
Previous 
' 
REACTION LONGITUDINAL 


Г ANTIPHOTON 
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ILLUSTRATION FOR SWITCHABLE INDUCTANCE 
From Alfred Hubbard 


Extamal rasa nance 
coil 


\ 


Peripheral coils 
serial connected 


EXPLANATION: The center сой and ай of the peripheral coils can “grasp” the same flux coming from the 
resonance сой. All other details are the same as in Smith's version. 
COMMENTS: In other words, you can use rods as the coil core, instead of a closed ferromagnetic core. 


But, this is not the only option in Hubbard's device. He may have had another one, based on a 
different principle, perhaps the principle of energy amplification in an LC circuit as described 
earlier, but with switchable inductance being used. 


tret Gr inter 
Mte Diatr soter 


laste латент 


EX Ee 


RE 


69 


Priore DoD Briefing 


(AE)(At) + M => (M*AM)AI M + (AE)(At) 
Flow of macroscopic time (observable photon interactions) 


женнен... Жү 4 f A 


АИ 
- 
E 
ярак 
Flow of microscopic time (via virtual photon interactions) 


The photon interaction generates an observed quan change sada доого juo 
in the rate of time flow. A Atata ti 

The background flow ot tne in which tha Jump in rate occurs is crested by te continual 
absorption and emission of virtual photons. 


Input chonierorg/vifings/DoDPiorelldeJO35.hin24,11.2008 19:15:19 


Return. 
to Slide 
Index 


Next 
Slide 


Previous 
Slide 


Priore DoD Briefing 


(Use of Hidden Information Content of the Field) 
(Can Provide Action-at-a-Distance) 


© TE BEAROEN 1007 


Whittaker/Ziolkowski 
‘Transmitter Arrays 


(8 to 20 harmonic wavepairs each ) 
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Deep penetration of weak signals in a dense signal 
environment, by nonlinear retroreflection 
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Generated signal rom the interior. impingi 
упа} from the interior, impinging 
pon the pumped (stressed) nonlinear surface areas * 
‘the simultaneous exterior interactions occur. 
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< Provides coherent, long-range inter- 

actions in biological systems. 

Is an organized то! etic field 
at the basis of Control 


+ Leakage provides ultraweak, coherent 
biophoton emission from the systom 

* Fractional intensity рамогу: few to 
some 100s of pho! вес 

+ Optimum signal-to-noise ratio 


‘omission shows biological 

ways out of equilibrium. 

+ Emission has holistic characteristics 

* Correlations to most, if not all, of the 
biological functions of the organism 


* Emission very sensitive to almost all 
external and Internal influonces 

* Both spontaneous and delayed 
luminescence occur 

Photons stored in cell during tho delay 


«ОМА. all othor processes are sources 

* Single main whole system, 
E ain process e уз 

e information function and sync of 
biological clocks (oscillators) 


Input сеек 


efingsDoDPrioreAlide IO завод 11.2003 19:15:56, 


fb Rd Ko Rad < 


Return 
to Slide. 
Index 


Priore DoD Briefing 


—— 


CANCER: CHARACTERISTICS 


@ NOT ONE DISEASE BUT A WHOLE RANGE 
@ STARTS IN ORDINARY (AEROBIC) CELL 
@ CELL SHAKES OFF BODY'S DICTATORIAL CONTROL* 
@ STARTS UNCONTROLLED DIVISION 
@ BECOMES A LUMP 
@ CAN SEND FORTH CANCER CELLS 

— THROUGH BLOOD 

— THROUGH LYMPH 
€ THESE FORM METASTASES (SECONDARY TUMORS) 
€ OFTEN BECOME ANAEROBIC (NON-OXYGEN USING) 
€ ENIGMA IS FAILURE OF IMMUNE SYSTEM 

TO ATTACK SOME TUMOR CELLS 
— SUPPRESSOR CELLS MAY CURB IMMUNE SYSTEM 
— TUMOR MAY LACK ANTIGENS NORMALLY IDENTIFIED 
BY THE IMMUNE SYSTEM 
*R&R system forces cell back toward anaerobe 


оша» Qs sens 
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AIR 


Return 


Severely reduced 
oxygen transport 


RED BLOOD CELLS 


BODY 


p mri өче 
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MULTICELL. 
AEROBIC" 
(INCLUDES MAN) Return 
to Slide 
€ Index 
2 
2 
SINGLE CELL 2 
ANAEROBIC 
CENTRAL CONTROL 
OXYGEN-RICH TIME-FORWARD 
a — — з” 
DEVELOPED 
TIME-REVERSED 
— يي‎ < PATH FOR SUSTAINED 
OXYGEN DEFICIENCY 
SINGLE CEL 2. 
AEROBIC FIRST STEP IN OXYGEN-DEFICIENCY 
DEDIFFERENTIATION 
смски өчен 
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MODERN OPTIONS? 
In switchable inductance 
Version 1 
А сой has more inductance when some of it's parts are short-circuited: 


0. 


a  Redcore 


EXPLANATION: The central section of the coil and it's two end sections are wound in opposite directions. 


COMMENT: The coil shown in the picture above has twice the inductance, when it's end sections are short- 
circuited (measurements made with the Chinese-built RLC test meter shown here): 


By Don Smith i 


Version 2 
Р For shunting, not 
0 to mains voltage 003,000 volts Я 
ны EDS or resonance 
Mains 
A 
Ne LI 
mener O "imer" 
Variae 
12% 
But, this looks ike resonance in an asymmetrical transformer 2222? 
Version 3 


By Tariel Kapanadze 


Switchable inductance, 
or symmetry destroyed 


by spark? 


No description ...222 


Read on for further details. 
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* Two major links uncovered between : 
— The DC system and nervous system 
— The DC system and all body cells 


* Bioelectric potentials of primary importance bera 
* Physiology presently considers controls limited to: E 
= Neural action potential 


— Various hormone chemical agents Next 
— Chemical agents associated with DNA/RNA system E 
* Complete Operational Biological Control System: . 
— Controls growth, healing, biological cycles, etc. не 
— Operates in ANALOG mode; various levels of DC = 
— Interlocks physically with nervous system (and may be its precursor) 
— Other chemical agents 
— Tissue growth and healing NOT INCLUDED 
* Medical community now more concerned with diseases resulting from: 
— Inadequate/abnormal growth 
— Inadequate healing 
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REDIFFERENTIATES 


Proves that cells can be time-reversed (phase conjugated) — [Turns into type af cell that, 
dedifferontated) or time-forwarded(rediflrentat ‘makes bone 
‘application of very weak electromagnetic signals, when — Deposits in fracture site, 
Those signals contain longitudinal bidirectional EM “pump |"“heating the fracture 


wave” wavepairs, which cause the cell and Its parts to create 
procise vacuum antienginos. 
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Trauma Producing 
Tissue Loss coco ERE 


eka, ESS Local nerve effect 


см 8 P pcm hormone 
pattern (prolactin) 
Return 


TUM In local 
- field pattern эму 


poo Er target. Ust col Slide 


Phase | Blastema formation 


Phase It + 
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@ Standing DC potentials on intact surfaces of all living animals 
demonstrate a complex field pattern spatially related to the 
anatomical arrangement of the nervous system 
— Can be measured directly on the peripheral nerves 

Polarity difference related to whether nerve is or is not a sensor 

Steady (weak) current flow exists 

— Demonstrates solid state/semiconductor phenomena 

Accurately reflects (amplitude and polarity) the general level of neural 

activity 

* Sleep versus wakefulness 

* Anesthesia versus conscious 

* Other parameters 

@ DC levels determine the level of neural activity 


€ Action potential system exists upon a substratum of DC 
potentials which pre-existed it 

@ DC potentials substrata had and have control functions over 
basic properties of the living organism © T&.GEARORN e 
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Cellular processes are regulated by a precise control system 

Attempted to engineering control-system theory 

Cells and tissues have solid-state electrochemical features Return 

which provide control signals in the control system 

— Growth process 

— Electron transfer Rees nae Bal KT Aen Mad. AAA may Tz p. eren 

— Semiconduction 

= Self-organizing (NOTE: implies hidden variables and nonlocal causalit 

Complex electrical events at the injury site initiate cellular 

aspects such as dedifferentiation and mitotic activity 
neration is а 2-step process, each with different controls previous 

= Electrical triggers with threshold values results in appearance of blastema OS. 

— Complex data transmission to blastema establishes it as a self-organizing Slide 

system capable of growth and redifferentiation 
- Mammals lack ability to produce blastemas except for bone, but partial 
regeneration growth has been shown in response to electrical stimuli 

Growth related to electrical more than electrochemical aspects 

Hematopoietic marrow as source of cells for the blastema 

— Monocytes can take place in regenerative processes in limbs 

— Lymphocytes can dedifferentiate under certain circumstances 

= Marrow elements can be induced into osteogenesis є те searen tom 
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Corrections For the Present EM Bioeffects Model 
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Kaznacheyev': 
"EDS topes Mime eect 


| Return 
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death and diseases, 
Coupled photon-antiphoton pairs (gravitons) 
lattice ordering constitute the disease or disorder template. 
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MICROWAVE RADIATION OF 
U.S. EMBASSY IN MOSCOW 


BACKGROUND 


+ Began in latter 1950s 
* Discovered on VP Nixon's trip 


Former U.S. Embassy in Moscow. 


* Initially thought to be nuclear radiation Return 
(Discovered wiGeiger counter?) to Slide 
* High level target — U.S. Ambassador 
* Guarantees personal attention of: ae 
Ambassador to US: 
resident Next. 
CIA, DIA, NSC, etc. pu 
= Top consulting scientists Slide 
= Leading U.S. scientific institutions 
* Two U.S. Ambassadors died, another sickened previous 


+ Anomalous health changes in personni 
in zero-field (zero рої gradient) areas! 

* Four U.S. Presidents requested Sovi 

= Cut from 18 watts/sq cm to 2 
= Then again increased 

No one could understand what was going on 

Aluminum screens were placed over windows 

Moscow was declared a hazardous duty zone 


ide 


ГРЕЧ 
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THE BASIS OF SWITCHABLE INDUCTANCES 
(Tesla patent) 


(fo Motel) ИЕСИ 
N. TESLA. 
REGULATOR FUE DYNAM BLEOTRIO MAONINES. 
Ко. 236,061. Patented Mar, 2, 1886. 


Ш 


n 


EE = 
el =, 
0-0-0-0 a. Lm EE 
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Can Produce a 


.. Self-Targeting in Inner EM 
€ сһаппе و‎ 


Quantum Potential 


JOSS htm 2.112003 19:1728 
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a. Quantum Potential Characteristics 


© No point source 
© Not radiated 


© Quantum potential between two particles 
— Interaction does not vanish as spatial separation becomes very large 
T instantaneous connection, so müliplycenmected space 7 


b. Hidden Variable Theory and the Quantum Potential 


* "A quantum particle moves as if it were subject, in addition to its 
external potentials, to a potential which is a function of its own 


probability distribution.” 


е Bohm's H.V.T. assumes: 
— Particle and wave function real and separate 
Wave function obeys Shroedinger's equation 


— Particle obeys classical mechanics 
= Particle couples to wave function through a quantum potential 
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* Separated points are su in MCST 
* intervening distance in MCST із zero 
* Connection is instant and bidirectional 


• Propagation through ST does not apply Return 

* Energy or vacuum engine input to one station = 
instantly appears at each and every other station, to Slide 
undiminished in magnitude Ind 


+ Ultimate net-centric warfare effect 


Next 
Slide 


Previous 
Slide 


Note: Vulnerability. Any other 
station may in 


© TE BEARDEN 1906 
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And Typical Comparative Disease Curves 


Note: There is cumulative genetic damage to germ cells also. 


mun. vu 
fenes — ME 
OF IMMUNE TREATMENT. Ө = intensity of 
‘system ‘exposure 
لے‎ Return. 
to Slide 
DEATH OF THE HOSTPATIENT dose 
Index 
PERMANENT DISEASE STATE 
Next 
FUL DISEASE STATE Slide 
TRACE (LOWLEVEL) osease А 
Previous 
PRE-OIEASE STATE 
SHADOW DISEASE STATE. 
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Force Fields and Symmetry 


———— 
= Force fields are nature's way of imposing 
local gauge symmetries on the world Return 


= E.g., electromagnetic field is a manifestation E 
of the simplest known gauge symmetry m 


consistent with the principles of special E 
relativity == 
= For the EM case, the gauge transformations pus 


Slide 


correspond to changes in 'voltage' from place 
to place 


© ТЕ Bearden 1995, 1996. 
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Aspects of Strong Local Asymmetry 
ڪڪ‎ eM | 
= |f local asymmetry is strong, conservation laws 


may be appreciably violated 
* Energy © T.E Bearden 1995, 1998 
* Charge Retura 
s Spin to Slide 
* Momentum == 
® Angular momentum Next. 
* Properties of an object may differ appreciably for EL 
* Different observers Previous 
* Different detecting means Slide 


* One time to another 
® One position to another 


* STRUCTURING THE INFOLDED EM INSIDE POTENTIALS, 
FIELDS, AND WAVES 
* Strongly breaks local symmetry 
* Provides spacetime engines giving the above effects 
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Other Aspects of 


Strong Local Asymmetry 
мй о е е 


= Local spacetime is curved © ТЕ Bearden 1995, 1998 
* Lorentz invariance of vacuum is violated Return, 
= May be a local "sink" or "source" za 
= Gravitational/inertial effects from EM zd 

* Translation between virtual and observable Next 

= Electrogravitational solitons ma 

= Action at a distance Tiha 
= Transmutation effects may exist Slide — 


= Scalar/pseudoscalar field translation 
= COMMENT: Thus the use of infolded longitudinal 
EM fields and waves to strongly break local 
symmetry allows internested clustering of 
spacetime curvatures. These spacetime 
structures are vacuum engines, or spacetime engines. 
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—- — V =10°volts — 


to Slide 
Surface layer of Cellular membrane Index 
fluid atoms surface 
Next 
-9 Slide 
—- -— d =10 meter  , . 
E =10° volts/ 
= volts / meter 


Sx f(E^)- f(10") 


© wer те лен 


Input chonierorg/vifings/DoDPriorelldeJ062 bin24,11.2008 19:17:59 


Priore DoD Briefing 


€ What is taught is the "interaction cross section," i.e., the 
joules collected from the associated S-flow by one point 
coulomb of intercepting/collecting charge. ба, 
W=Vq = фа (joules) [1] faa 
$-W/q (јошеѕ/сош) [2] 


Let ¢ «1 and fixed; q = n where n = % Slide 
W > К, where К =% [3]. previous 


€ From any "finite" potential, no matter how small, А unlimited Side — 
amount of energy can be collected, by increasing 
collection (number of coulombs) (interaction cross а ой: 

€ Actual magnitude of the potential ф must be very, very large, 
since we can treat it as infinite or unlimited, via W = ф q. 

€ Else Equation [1] could not be linear. 


@ минни 
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Table A1. THE VACUUM ENERGETICALLY INTERACTS 
WITH EVERY PARTICLE, CONTINUALLY. 


ө Ground (zero) state of the electromagnetic (photon) field. 
© Ground (zero) state of mass field. 

* Empty of observable particles or photons. 

€ Filled with non-observable (virtual) particles and photons. 


© Violently fluctuating microscopically and electroi ly. Bami 
Constantly interacting with all particles, including partially to Slide 
shielding their bare charges. Index 
IB Lamb Shift. vacuums alteration of the energy level of an electron in the 
hydrogen atom. Next 
~ Difference in energy (frequency units) is 1057.862 MHz. Slide 


= Lamb was awarded a Nobel Prize for showing this. 
~ Energy density exceeds that of the sun's surface! 


№ Casimir Effect — vacuum creates an attraction between two conducting 
surfaces in close proximity. 
— experimentally proven, well-known. — 


Ш Cole and Puthoff proved that there is по ther їс reason why energy 
cannot be extracted from the vacuum as heat and power, and utilized. 


Ш The common dipole is a broken symmetry in the virtual photon flux of vacuum. 
Itextracts virtual energy, integrates it, and re-emits it as Poynting energy density 
tows = ExH (which observably interacts with charged particles and magnetic 
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SECRET 3 
THE ASYMMETRICAL TRANSFORMER 
With a magnetic field feedback loop (evolution of the 2nd secret) 
LENZ LAW IS VIOLATED IN AN ASYMMETRICAL TRANSFORMER 
(Therefore it is not possible to use it as an ordinary transformer) 


‘An asymmetrical transformer can have two coils: L2 and Ls. Coil L2 is wound on one side of the toroidal core 
"while Ls is wound so that it encloses both the toroid and the coil L2 as shown here: 


— p 


Optionally, this arrangement can be implemented with a wide range of styles of transformer core: 


Now that you understand the operational principles of this system, you can use any configuration which you need. 
For example: 


L Ls I ls 
OR 


72 
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(Adding Vacuum Engines) 


© Any EM field or wave is created by (comprised of) two 
potentials which interfere with each other in a given area 
— May be either scalar or vector potentials 
— May interfere locally or at a distance 
= Process is distance independent 
. scalar potential is comprised of a harmonic series of 
I irectional longitudinal EM wavepairs (Whittaker 1903). 
Ф Ziolkowski circa 1985 added the interior product set to 
Whittaker's sum set. Thus he added modulations. 
e Ву assembling a deliberate "sum and product" set of 
biwaves, a scalar potential can be created having an 
internal deterministic structure. 


= This structures local vacuum eee 
curvatures, in рек! fons 

— Now have added 

= Have infolded p pu inside electrodynamics 


© мете илов 
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n Structured 
Interested patterns Einsteinian spacetime 


of spacetime 

curvature 
Return 
to Slide 
Index 
Next 
Slide 


Demons are M 

ЕМ hidden variables 3 Demons work 
organized into at all levels. 
dynamic structures 

at all levels. > ТЕ BEARDEN 1508 
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ACTIVE STRUCTURING DETAILS OF 
SPACETIME OF ACTIVE STRUCTURING 
РА ‘SPACETIME OF ACTIVE to Sli 


CURVATURES . SPACETIME 
CURVATURES ,^ 


(TEMPLATE) 


Index 
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} шз rapped eer and t etui ces 'energy) and orton ad etes Massi omiies fil 


© Curved and structured spacetime engines produce forces оп mses and Its сот 


Return 
to Slide 
Index 


Next 
Slide 


Previous 
Slide 


ics has a hidden but ignored electro-goneral-relativity 
Infolded inside (comprising) its so-called potentiale, Heide, and waves 
an inito baec ot mane). Wet зла дыд дней, 

О поа ны WM NOM HN IT са аа eO 
mass, as pointed out by Aharonov and Bohm in 1959. АЙ of this is 
longitudinal EM waves and their interactions. 
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SIGNAL VERSUS VACUUM ENGINE 


е 


* INFORMATION RECEIVED 


Return 
to Slide. 

ина Index 

A. Receiver must do the action Itself; vacuum energy exchange s. 

е^ ‘doing the action mi Next 

receiver. сек 

Slide 
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1 


• An EM potential is gravitational due to its trapped energy. 
* A local EM potential is a local curvature of spacetime. 


Structured potentials are structured (nested) local 
spacetime curvatures; hidden variable theory applies. 


* Structured potentials thus are vacuum engines. Next 
* Gradient-free potential penetrates the atom, into nucleus. Slide 


e With steady application, a structured gradient-free potential А 
сап be used to engineer the atomic nucleus at will. Беан. 


• Normal cold fusion systems structure a small fraction of 
their potentials, by chance geometries, boundaries, etc. 


* This produces some new nuclides, but haphazardly. 


+ The process can be developed and controlled. The 
nucleus can be deterministically engineered at will. 


© чөт те BEARDEN 
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Vacuum Engineering 
Using Inner EM Energy and Structuring to Engineer Physical Reality 


Vacuum Potential (Violent Flux) 
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@ Impact of Vacuum Engineering A 


= "If they [quantum fluctuations of vacuum] can be [tapped], the 
impact upon our civilization will be incalculable. Oil, coal, 
nuclear, hydropower, would become obsolete -- and so would 
many of our worries about environmental pollution." 


= "Don't sell your oil shares yet -- but don't be surprised if the с 
world again witnesses the four stages of response to any new em, 
and revolutionary development: pu EX is 
—1. It's crazy! 

It may be possible -- so what? NOR. 
| said it was a good idea all along. e 
I thou! E 
аш Spaco Brive А Fantasy That Could Become Reality" Previous. 
Nov-Dec. 1994 Slide 


* Comment: 

— Every dipole's broken symmetry in its energetic exchange with 
the vacuum already extracts vacuum energy. 

— т power sources, the dipole gates the extracted ei outas 
S = EXH, which flows almost entirely outside the conductors. 

— The circuit interacts with, and uses, only about 105 ofS. The 
electrodynamicists calculate only this small S-component. 
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PREVIOUS 


PREVIOUS 
MASS 


© TE BEARDEN WT | y STATE 


A 


wave 
(аршу 


а. [are with transverse EM waves. b. Pumping with longitudinal EM waves. 
‘the mass itself. 


roduces a time-reversed wave. A, and A, time-reverses 
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(Energy and time are canonical 


€ Time can neither be created nor destroyed 
— Its form can be changed, and it can be positive or negative 
- Time can be collected or dissipated, converged or diverged 
= Time can oscillate and move in waves 
— Longitudinal (infolded) EM waves oscillate time 


@ Time is always in motion, and that motion is variable 
— Collected/collecting tii a continuing stationary 
change in an ongoing time flow 
- Time/collecting time can be internested and internally 
structured 


* Time has gravitational aspects 
— Negative (trapped) time is antigravitational 
- Emitting negative time is gravitational, to the emitter 
* Nonlinear optical pumping can use longitudinal EM waves 
- Pumping a nonlinear mass by longitudinal (infolded) EM 
waves pumps it in its masstime form, in the time domain 
— This creates an amplified vacuum antiengine for the mass, 
and time-reverses the mass back to a previous state 


[Rid 
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ILLUSTRATION FOR AN ASYMMETRICAL TRANSFORMER OF SOME KIND 


NO OUTEUT 
VOLTAGE, 


Generator 


‘OUTPUT 
VOLTAGE HERE 


THE MECHANICAL EQUIVALENT OF AN ASYMMETRICAL TRANSFORMER 
This example shows an ordinary transformer, wound on an E-core plus an external excitation magnet: 


The magnet orientation may be different 


The magnet orientation may be different 


In other words: L2 is still used, but instead of Ls the exciting magnet is used. 


The result: 
1. The voltage developed across coil L2 depends on the number of tums in L2, but the short-circuit current 
through L2 does NOT depend on the number of turns in coil L2. 


2. You need to choose the load connected to L2 in order to get the maximum power output. Very low, and very 
high loads, will give almost no power output. 


тз 
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€ There is a vast new kind of electrodynamics hidden 
inside all EM potentials, fields, and waves 
— Longitudinal EM waves and complexes 
— Oscillations in time domain 


€ These complexes are an infolded general relativity idee 
— Clustered formations сейте curvatures — 
-< Very powerful, since the rce is as dus 
agent of curvature @ 


@ In general relativity, similar precise complexes 
permeate and act on any mass at all internal levels терла 


€ With this approach, опе can now manipulate matter-- Side 
living or inert — in any manner desired, depending 
only on the level of development of the technology 

€ Priore unwittingly used this to cure dread diseases 

® This is a revolution in all of science © те велоси vi 

€ We have uncovered the major mechanisms to utilize 
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Solution to Mass Casualties Treatment Problem 
Threat and Current Status 


Historical Solution: Priore Treatment Therapy 
Extended Physics and Background 

Modern WMD Solution: Portable Treatment Systems 
Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 
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* FACT: DISEASE-SPECIFIC VACUUM ENGINE PRESENT FOR ANY, 
CELLULAR DISEASE, BY WHEELER'S PRINCIPLE 
* DISEASE САМ BE REVERSED BY CREATING AMPLIFIED {У 
e VACUUM ANTI-ENGINE (BEARDEN'S PRINCIPLE) € 
* ANTLENGINE IS CREATED BY PUMPING THE NONLINEAR Return. 
CELLS IN THE "INNER EM” DOMAIN, TIME-REVERSING THEM to Slide 
* PRIORE UTILIZED A PLASMA TO PHASE CONJUGATE AND "INFOLD" Index 
MULTIPLE BIDIRECTIONAL LONGITUDINAL EM PUMP WAVES 


* 17 FREQUENCIES MIXED IN A ROTATING PLASMA Next 
* PHASE CONJUGATES ADDED BY THE PLASMA d us 
e * INFOLDED MIX INTO STRONG PULSED DC MAGNETIC / — 
FIELD, WHICH CARRIED IT INTO ATOMIC NUCLEI К! 7 : 

* PUMPED ALL NONLINEAR CELLULAR COMPONENTS TO Previous, 
PRODUCE AMPLIFIED, SPECIFIC VACUUM ANTI-ENGINE Slide 


* NEGATED THE LONG-TERM CUMULATIVE CELLULAR 
DEDIFFERENTIATION ORDER GENERATED BY LONG-TERM 
HYPOXIA. TUMOR CELLS REVERTED TO NORMAL CELLS. 
SCRUBBED OUT THE CUMULATED PRECANCEROUS STATE 
* RESTORED THE IMMUNE SYSTEM TO HIGH FUNCTIONING 
* NO EXCESSIVE TRAUMA TO TREATED ANIMAL 


* 
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SURVIVORS OF N CASUALTIES 
(N = 1-40 MILLION) 
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FRACTION SURVIVING 


TYPE TREATMENT RECEIVED 


EXPRESSED IN FRACTION SURVIVING 
With conventional treatment 

With 1st generation P-treatment 
With 2nd generation P-treatment 

E With 3rd generation P-treatment 
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Solution to Mass Casualties Treatment Problem 
Threat and Current Status 


s Historical Solution: Priore Treatment Therapy 
Extended Physics and Background 
Modern WMD Solution: Portable Treatment Systems. 
Conclusions: Technology Practical, Proven 
Recommendation: Crash Development Program 
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Summary and Conclusions 


€ A new therapeutic paradigm of great scope 
and effectiveness has been developed 
— Will provide effective, quick treatment of mass casualties 
- Will provide cures for unknown agents 
— No pathogen strains are resistant to this process 
€ Results have been proven experimentally 
- Documented in French scientific literature 
- Rigorous scientific protocols, eminent scientists 
— Technical mechanism deciphered 
€ Will treat and cure many diseases 
- Aids, atheriosclerosis, cancer and leukemia 
= Sleeping sickness marae 
@ Portable units can be developed quickly 
— 18-month crash development program required 
— high level authority and overwatch essential 
€ Will solve the BW mass casualty treatment 
problem, both civilian and military 
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RESONANCE IN AN ASYMMETRICAL TRANSFORMER 


The first coil is used as a transmitter of energy, and the second coil as a receiver of energy. 


Fı Fz Fı E 


e ъ 0 IT 


It is very like radio broadcasting, where the receiver is located far away from the transmitter, and has no feedback. 
The first coil works in parallel resonance and the second coil in serial resonance (although the two schematic 
diagrams look alike). 


EQUIVALENT SCHEMATICS 


Parallel Serial 
Resonance. Resonance. 
И — ve ttc ty 
ر‎ TED 
Transmitter Receiver 
Lsi Cı L e 
Simulated long distance 
= + > = 
FOR RECEIVER 
R L 


Cı 


CONSEQUENTLY: You can get much more voltage on L2 than on LS 
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Final Thoughts: 
€ The current internal BW threat can xa. ™ 
and will kill more Americans than 
all our previous wars combined 


€ The Priore technology is the only 
solution in sight that can save 
most of those casualties 
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June 24, 1998. 


Dr. Jane F. Kinsel, Director. 
Office of Policy Analysis 

Department of Health & Human Services 
Bathesda, MD 20892 


Dear Dr. Kinsel: 


Your letter of June 8 is appreciated. However, the entire action package had already gone 
to the Assistant SecDef and also to Major General Neary in the USAF. 


The proof of a revolution in medical treatment was in the package. The basis for it is 
already demonstrated experimentally in the scientific literature, both in the U.S. and in 
France. We are speaking of something already proven, but missed by the entire U.S. 
medical community. Strong words, but true. Let me be specific. 


Any cell in the body can be time-reversed (physics term) or dedifferentiated (biology term) 
Баск to an earlier state, by pumping (е. "squeezing" in simple terms) that cell with 
longitudinal EM waves as pump waves. There are considerable papers in the French 
scientific literature showing the experimental results. 


Apply that to cancer. We are stating bluntly that all cancerous cells in the body can be 
"'depromoted" back to normal cells easily. Further, the damage previously done to them 
(Such as by sustained hypoxia due to contaminants reducing the oxygen-carrying ability. 
normally given to it by some 60-to-80 surrounding water molecules per red cell and the 
consequent H-bonding interactions) will also be reversed. The cells can all be returned to 
healthy, normal cells again, without "kiling" or "burning" or "cutting" anything. 


With some development of the technology, you can quickly and easily cure every cancer 
patient in every hospital їп the United States. 


Now apply it to AIDS. Since you can time-reverse every cell in the body, you can time- 
reverse the HIV-infected cells — genetics and all — right back to normal cells with normal 
genetics. Those cells not infected and healthy, will ust get a litle younger" again. 


‘So with that small development, you can quickly and easily cure every AIDS patient in every 
hospital in the United States. 


1 would have thought that NIH would certainly be interested in such a revolutionary therapy 
which has already been demonstrated in laboratory experiments. World-renowned French 
scientists ~ such as the eminent parasitologist Pautrizel and research PhDs assigned 
directly by Robert Courrier, head of the Biology Section of the French Academy of Sciences, 
worked with Prioré in performing those starting experiments that proved what we are 
saying 


June 24, 1997 


Page 2 


The method was rigorously shown to cure infectious diseases (such as trypanosomiasis), 
atherosclerosis (which now afflicts millions of Americans), and terminal tumors. It was 
shown to reverse suppressed immune systems back to normal vigorous functioning. 


Please permit me to disagree with you that the examination of such is not the mission of the 
МН. To the contrary, it is precisely the NIH which should have some of its very best 
scientists looking into this. 


The action package to DoD was to propose a crash program to develop this methodology in 
the form of a small, portable unit for treatment of mass casualties resulting from a terrorist 
BW attack on our cities (now expected in the next few weeks, as you must be aware). The 
leading Arab terrorist of the world has already promised just this. 


We are speaking of several million Americans who are going to die. They are going to die in 
spite of everything that NIH and its labs can do, even though I know you will make a heroic 
effort. With NIH present methods, you cannot do very much for those stricken Americans at 
all. Everything we have in the "normal" kit bag is almost useless against a knowledgeable 
spray attack of modified smallpox (as you know, the Russian secret BW labs have made 
and sold tons of that already, to guess whol). Or a spray of tularemia (you are well aware of 
the extreme lethality of that), or anthrax (easily obtained). It is also common knowledge that 
these terrorist teams with their BW agents are already on site in this country, waiting for the 
word to attack. This has now been officially raised to our primary Strategic Threat. 


In the face of such looming strikes on the U.S., | simply cannot believe that the NIH does not 
feel it within their mission to rigorously check out a proposed method for saving perhaps 
70% of those coming deaths (first generation equipment), and up to 90% with second 
generation equipment. 


Perhaps you just did not read the package carefully. | urge you to do so. 


Else NIH is going to look very, very bad when (1) the strikes do occur, (2) they can't handle 
them (and they cannot, as you well know), (3) they had within their hands in advance, a 
proposed methodology that could have been investigated intensely, to save milions of those 
stricken Americans, 


As a staunch supporter of NIH and especially CDC, | have to believe that there is a different 
attitude there. If NIH is not interested in a previously experimentally demonstrated method 
of saving millions of Americans, then the only recourse left is the political channel. 


1 assure you that my critique of electrodynamics is well-founded, as supported by various 
leading physicists such as Nobelist Feynman (who stated bluntly that the field concept is 
wrong), Wheeler, Bunge, and so on. Itis inexplicable why all our universities are stil 
teaching a 130 year old abridged (Heaviside's) subset of Maxwells theory, and one that still 
contains a material ether even though that was falsified 110 years ago! 


You already have seen the misuse of this technology by the Russians, in the decades-long 
radiation of the U.S. Embassy in Moscow. Is it not NIH's mission to understand how they 
generated all those diseases and health changes? Have you ever looked into. 
Kaznacheyev's experiments showing that ANY cellular disease or disorder can be induced 
in cells ata distance by purely EM means? Have you looked into what got eliminated from 
electrodynamics by ignoring the hidden longitudinal EM inside every potential, field, and 
wave? Do you realize what ignoring that has done to American chemistry, biochemistry, 
and medical science?” 


| would hope that the NIH would at least be interested in its own mission area! 
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1 challenge you bluntly to admit that no one presently understands the primary operation of 
the human cellular regenerative system. That's because its technical principle is not 
presently in our recognized physics, biochemistry, and medical science — even though it has 
been in the hard physics literature since 1903-4. Becker's epochal work came closest; since 
he only had access to the conventional EM model, it failed him. Ви he at least showed you 
rigorously that cells can be changed (both differentiated and rediferentiated) all over the 
map by laughably weak EM — picoamperes of current, which means persistent DC 
potentials. In the microwave radiation of the U.S. Embassy, all the health changes occurred 
in regions absent of fields — i:e., absent of bleed-off of the potentials. Hence in regions of 
stable DC potentials! With 100% correlation of the health changes to persistent, gradient 
free potentials, and 100% anticorrelation to changing potentials (i.e., fields), our own 
scientists concluded totally erroneously that it could not have been the EM radiation causing 
the changes, when their own results had just proven that it was. 


Now I ask you: Can NIH explain how it was that the DC potentials caused those health 
changes? 1 think not. If it could, it would understand the action package | wrote, and its 
importance. 


This is not a "political" letter. I'm just an ordinary American citizen who has done about 30 
years very hard work on this particular area. The work is good enough now to stand on its 
‘wn merits. The scientific community will eventually accept it, about 50 years from now. 

But we cannot wait 50 years! Those millions of Americans are going to die, because of the 
bureaucracy and inaction of our own scientific organizations. Whether they like it or not, the. 
USS. scientific community is now the forefront of the struggle for this nation to survive. And 
they are falling us dramatically. 


So as a parent who wants his children to live, and his neighbors’ children to ive, and those 
millions of soon-to-be stricken Americans to live also, | urge you to at least have someone 
competent in physics (and knowledgeable that the foundations of physics itself are in woeful 
shape!) check the work. Has anybody there read any of the references to the Prioré work | 
cited? Does anyone there realize that there are no EM forcefields in space? Probably not. 


Dr. Kinsel, there is a time for "business as usual" and there is a time to do some serious 
new work. Those stricken Americans are going to be lying there. Nothing NIH can do is 
going to stop that. That's a given, and it is not my own estimate. Its the official estimate. 
And you Know you presently do not have the tools to do anything really effective about it. 


Frankly, | interpret your letter to me as just ће normal "spin control" for easy disposition. 1 
would hope that МН would seriously rethink the situation, get off the "spin control" and 
"business as usual" posturing, and do something dramatically diferent for a change. 

What have you got to lose? А little time from perhaps two or three of your best scientists. 
What have you got to gain? Saving untold millions of American lives. A new, already 
partially demonstrated cure for most dread diseases such as AIDS and cancer - diseases 
Which you presently cannot do very much about in spite of decades of heroic struggle. 


Sincerely, cc: Senator Shelby, Congr. Cramer. 


ТЕ. Bearden 
President and CEO 


ТЕ Bearden, President & CEO 
2311 Big Cove Road 

Humsville, AL 35801-1351 
(25695393882 ph (2363-0411 Fax 


CTEC, Inc. 


May 12, 1998 


Dr. Harold Varmus, Director 
National Institute of Health 
Bathesda, MD 20892 

(301) 496-1766 


Dear Dr Varmus: 


We have recently sent action documents to the Director of Nuclear and Counterproliferation, Office 
of the DCS, Air and Space Operations, HQ USAF and to the DoD (General Busbee) Assistant 
Secretary of Defense, as well as several Senate and House committees, which may be of interest to 
you. For one thing, we give the technical mechanism used to generate the Gulf War Syndrome. The 
same weaponry is now being used to rapidly induce new strains of certain pathogens worldwide. 1 
urge you to closely read that section of the letter to MG Neary which explains the GWS, why the 
French did not get it, and why Southern Iraqis got an increase in cancer and leukemia but not GWS. 
Also explained is how the "microwave radiation" of the U.S. Embassy in Moscow induced diseases 
for decades, and how we failed to comprehend it because the standard EM model deceived us. 


There is a way to treat and quickly cure most diseases, including the mass casualties resulting from a 
terrorist BW strike on our civilian population centers, our military bases, or our forces in the field. 
The method is little known, but was scientifically demonstrated in France in the 1960s and early 
1970s before cancellation ofthe Prioré Project when the French Government changed, Eminent 
French scientists worked on the project, and the results аге fully documented in leading French 
Scientific journals. References аге listed in a separate attachment. 


Previously the Western scientific community has been unable to understand the technical mechanism. 
responsible for such remarkable cures, because of serious foundations flaws in Westem physics and 
electrodynamics. Foundations physicists have long been aware our science is flawed, and have 
pointed out many of these fundamental errors. However, the operational science establishment has 
not paid attention, even though physicists such as Feynman and Wheeler pointed out that the notion 
of "force fields in space" was totally wrong. 


Asa primary example, there is an "infolded" electrodynamics inside ай potentials, fields, and waves 
that is far more primary than the coarse EM that is in our textbooks. It is actually an infolded general 
relativity, and this is what the Russians have weaponized. This infolded EM-GR has been ignored in 
the West (but not in Russia) since 1903. 


As another example the potentials, fields, and waves of present electrodynamics are rigorously 
defined — and exist — only in the presence of mass. They do not exist in such form (force fields and 
‘oscillating force fields) at all in space, in the absence of mass. Rigorously, Maxwell's equations are 
mass-to-mass transforms, since Maxwell and everyone at the time assumed the ubiquitous presence 
of the material ether. In other words, to the founding electrodynamicists, there was no place in ай the 
universe that was devoid of mass. Hence they defined all EM entities as entities containing mass. 
Even though Michelson-Morley experiments of more than a century ago destroyed that material 
ether, not a single Maxwellian equation has ever been changed! They still assume the material ether. 
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Specifically missing from our electrodynamics are two essential transforms: (1) the mass-to- 
spacetime transform, and (2) the spacetime-to-mass transform. In other words, these two transforms 
are "infolded" or hidden inside (comprise) the end point extremum case — the mass-to-mass transform. 
actually written by Maxwell. 


Ви these two missing transforms are just general relativity (they correspond precisely to Wheeler's 
principle of general relativity). So general relativity has always been infolded inside electrodynamics 
as we know it, but ignored. Further, this is а very powerful general relativity, since it uses the very 
‘ong EM force as the agent of spacetime curvature, Hence now one can engineer a powerful 
general relativity in the laboratory and in practical devices, and even action-at-a-distance, which опе 
cannot do using merely the staid and weak G-Force. 


It tums out that longitudinal EM waves as shown by ЕТ. Whittaker in 1903 and 1904 are far more 
primary than our present EM theory and even aur present GR theory. Both EM and GR are directly 
engincerable using longitudinal EM waves, including subluminal and superluminal EM waves in 
vacuum, and including action at a distance. One can engineer complexes of spacetime curvatures as 
desired, which in tum are spacetime engines (Wheeler's term). These engines can act upon mass — 
either living or inert — in any fashion desired, and at any distance desired. 


The little-known and poorly understood Regeneration & Recovery (R&R) system — as contrasted to 
the immune system — utilizes this exact "spacetime engine" methodology to restore damaged or 
diseased cells, within its limitations — "dedifferentating" or "time-reversing” them back to normal. 
The mechanism is fully explained in the attached package. The proposed program applies this 
fundamental method to greatly amplify the effect. Thus cancer cells can be reversed back to normal 
cells, HIV-infected cells (HIV-factories) can be reversed back to normal cells (genetics and all), ес. 
This represents a dramatic and unparalleled new medical therapeutic methodology of extreme power. 
The same techniques can simply be conjugated one additional time, and used to produce diseases and 
cellular changes at a distance, including in entire mass populations, as the КСВ is doing right now. 
Specifically, by impressing an extremely weak "cocktail mix" of disease spacetime engines on the 
USS. populace, the immune systems are reacting and being "spread thin" across several "shadow 
state" infectious pathogenic conditions. Thus when an actual terrorist BW attack occurs, the lethality 
of the strike will be remarkably enhanced because the immune systems will be "thinned" in their 
ability to fend off this new pathogen, By doing it this way, BW warfare can actually be conducted 
upon the U.S. without anyone being the wiser. 


Our very survival as a nation is threatened by remarkable KGB weapons using this fully documented, 
extended electrodynamics. Bluntly, unless we take off our scientific blinders and understand Russian 
energetics weapon science, GWS and the Embassy health changes in Moscow were just a picnic 
before what is upon us. After two decades of work on the KGB energetics weapon problem, we have 
fully deciphered the technical mechanisms and what energetics is, as well as citing many of the 
Russian weapon tests and how they were done. Again, you can see that for yourself in the package. 


Now that we understand the technical mechanisms, we are proposing rapid redevelopment of the 
Prioré process, in portable sultcase-sized units to be mass produced and filtered down into the entire 
emergency community for mass treatment of lethal infectious diseases resulting from BW strikes. 
‘And we are strongly urging the U.S. scientific community to quickly investigate and come to grips 
With this vast new biological engineering mechanism. Our very survival depends on it 


The inclosed documents provide an overview of the process. There is nothing else on the scientific 
horizon that can save the majority of all those stricken Americans, once ће first foreign-sponsored 
terrorist teams strike our population centers with BW agents. 

Sincerely, nels: Full package with table of contents 


TE. Bearden 
President & CEO 
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Briefings 


One of Tom's first public lectures: World Futures Society 1982 
Other panelists included James Beale, Carol Rosin, Barbara Marx Hubbard and Glenn Doman 


Extension of the Priore Method of Healing as applicable 
to the treatment of biological warfare effects and cellular 
afflictions such as cancers, AIDS etc. 
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Kenneth S. Deffeyes 
Book Review and Slides 
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by Energy Secretary Spencer Abraham - March 19, 2001 
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Commentary and Slide Show (66) by Tom Bearden 


A Visual Tour of what they don't want you to know 
about electrical circuits 
10 Trillion Percent of the Current Produced is Wasted! 


A Brief Technical Background to the Extended Priore 


Healing Methodolog; 
11 slides 


Briefing sent by Tom Bearden to Defense Department, 
National Institute of Health, USAF, National Science 
Foundation etc. re extended and improved Priore 
Treatment to counter mass casualties from Biological 
Warfare 


e Letter to DHHS re adoption of Priore technology 
24 June, 1998 


© Letter to NIH re adoption of Priore technology 
12 May, 1998 


Towards the Beginning of the End - Lecture in Florida for 


Capstone Presentations, Sept. 1998 
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An experiment: 


Generator Voltmeter 
(y 91 
L2 o 


Frequency 10 kHz 


Li Oscilloscope 


boc 


2000 pF 


Conditions: 


The resonance frequency is about 10 kHz. The total inductance Ls is 2.2 mH, the L2 inductance (same as the L1 
inductance) is 100 mH, the ratio Ls:L2 is 1:45 with an E-shape core, permeability is 2500. 


The result: 


At the resonance frequency, there can be a voltage which is 50 times more оп any parts (L1 or L2) matched with 
the total coil LS, and voltage changes on R are no more than 15 percent. 


‘The phase shift in voltage is about 90 degrees between LS and L2. 


(The amplitudes were equalised) 
Further 


‘An additional step-down сой Lo was wound around 12, turns ratio 50:1 (matched with L2), and the load resistor 
RL = 100 Ohms was connected to it. 


The result 
Changes in current consumption (estimated by measuring the voltage across R) are no more 18 percent. 
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A Living Biological System 


The Evolutionary Path of 
Multicellular Organisms 


IMMUNE SYSTEM TISSUES 
SINGLECELL FED CELLS Muscles 
ANAEROBIC FACULTATIVE WHITE CELLS BONES 

ANAI KILLER CELLS ORGANS 

OBLIGATORY (SINGLE CELL re WW 

ANAEROBES BOTH AEROBIC STRUCTURES 

SINGLE CELL — AND ANAEROBIC) 

SHIELDED "NOTE: LIMITED ANAEROBIC RESPIRATION 

FROM OXYGEN ‘STILL TAKES PLACE IN HIGHER AEROBIC 
© T E BEARDEN 1999 LIFE FORMS, INCLUDING MAN, 

EVOLUTIONARY TIME 


Life Systems 


@ In technology, we 
have not reached 
the end, or even the 
beginning of the end. 


Return 


@ Perhaps, however, 
with the emerging OM 
technology, we have а Slide 
reached the end of ў 
the beginning. 
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b. MAGNETIC FIELD OF THE EARTH 
GENERATOR 


POYNTING 

ENERGY FLOW 
AROUND EARTH. 
FROM WEST ТО EAST 


Е (BIDIRECTIONAL INFOLDED ENERGY 
© TE BEARDEN 1997 FLOWS ARE GOING ON INSIDE THE 
POYNTING FLOW, WITHIN TTS 


< FLOW OF POYNT NG ENEROY IN THE 
EQUIPOTENTIALS) EARTH-ELECTROSPHERE CAVITY 
Circles the earth from westto east, in the earth-electrosphere capacitor. 


THE IMMUNE SYSTEM 
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EM topology vs. mind and matter interactions 
Paranormal phenomena: Mechanisms 


Unsuspected EM effects on biological systems 
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Resolution of the fundamental technological species | 
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MODERN OPTIONS IN USAGE OF AN 
Asymmetrical transformer 
By Don Smith 


‘The schematic is like this: 


‘Resonance Cup су, 


circuit spark 


Step-up transformer 


COMMENTS: Between sparks, L2 has a voltage on it's ends. If R is connected directly to L2 then there will 
be no output current without resonance and there will be no output current without a spark. 


MORE ACCURATE: 


Resonance 
circuit 


H ; Outpnt spark 
сет ри sp: 


E 
Step-up transformer Wie 


COMMENTS: 12 has no voltage on i's ends (without a spark) This is ordinary bacicEMF suppression, 
invented by Nikola Tesla. 


MORE USEFUL 
Н, 
Resonance (Gee 1 
circuit ا‎ 
Е R 
e Ls 
E | 
aS ы Output spark 
Cure oe 
Step-up transformer Шы 


COMMENT: Lzhas no voltage on its ends (without a spark). 
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„ Internal Whittaker channels in Body 
* Used for master control functions 


e Dynamics infolded inside longitidinal 
EM biwave structure of scalar potentials 
* Gives access to mind and control sugars 
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U.S. Intelligence Statement 
= on Soviet Psi Research* 


= Sooner or later, Soviets may be able to 


-Know: to Slide 
• Contents of documents Index 
• Troop and ship movements Su 
e Installation locations and nature Slide 


—Mold thoughts at a distance un 
- Disable equipment at a distance iv == 

—Kill persons at а distance v 
= Comment: Soviet psychoenergetics is a physics, not 

Western parapsychology. Much of this capability now 

exists and has been weaponized in action-at-a-distance 


weapons. ‘Controlled Offensive B. г -USSR (U) 
ne T e ecel DIA Report ST-CS-01-169-72, July 1972 


Mind and Matter 
Interaction 


A higher topology science 


and anew becoming 


ЕЕ Conscious and Unconscious Minds: 


‘One and only one. 


thngor ~. Serial vs. Massively Parallel Processors 
Patmo. GONSCIOUS MİND 


Parallel processor. Millions of 
simultaneous things and operations. 


CETE Previous 


Note: 

+ Conscious mind Isa functional 
projection fromthe unconscious. 

* When asleep or unconscious, have 
withdraun the “serially conscious" 
function back into the unconscious. 

= For sleep, not total withdrawal, must 
awaken easily for survival, 


Velocity Is Rotation 


When velocity v = c, а full right-angle го Slide 
tum has been made, and the object Index 
has "lost" its projection along its Lm 
direction of motion. Hence It appears Previous 
аз а 2-dimensional plane moving at Slide 
the speed of light, in short, a photon = 


ога light wave. 


Oraste mareen 
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(Directed 
Evolution) 
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2 Technology s Goal ee 


e Make things ever. 


Return. 
— Smaller. i ion 
index 
= More powerful. ( 
— Cheaper a 


= Simpler 
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№ Technology's 
X End IY 


Conclusion 
Handheld 
It can destroy the earth 
One man can afford it 
Thousands can build it 
ин dnd к ЫЗЫН Ый 


mankind ha: TION TENERE VUE 
point. It poses the end of humanity, on the present course. 
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TECHNOL AL SPECIES’ PROBLEM 


Intelligence as mS = 

— Hardware implications | | = uj 

— Software implications — - 

Two major kinds of intelli ence " 
Technological (tool-using) 

— Nontechnological (not too-using) 

The technological species is a self-killer 

— Tools become ever more powerful,cheaper 

= Dominates its biosphere 

= Achieves power to easily destroy self, biosphere 

= Adapts its tools into its own intraspecies conflict 

— Eventually will destroy own species, much or all of biosphere 

The human collective unconscious mind is insane 

— Severe dissociation technically defines psychosis 

= Collective conscious mind is fragmented into 6 billion pieces 

The solitary human problem: How can "free will" be kept but 

absolute control reinstated over intraspecies conflict? 

Must engineer next step in human evolution, for the entire species 


- cimi ege entire species 
lung's lective unconscious acquires a collective conscious 
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Secret 3.1 
THE ASYMMETRICAL TRANSFORMER BASED 
ОМ THE SHORT-CIRCUITED COIL 
INTRODUCTION 
oltage distribution on the shorted coil depends on the position of the exciting сой. 
DESCRIPTION 


Remari 


CASE 1 The excitation coil is centered: 
Result: We have the full period of the voltage distribution on the short-circuited coil 


FULL PERIOD 


EN 


—€— 
No orthogonality E a 3 
in this part ary ФИ (173 


Egoitation 
jordimary voit 


CASE 2 Excitation coil is on ond ide : 


Result We have half period of the voltage distribution on fhé short-circuited coil 
+707) 
bec p 


HALF PERIOD 


Excitation 
Ordinary coil 
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"Others [terrorists] are engaging even in an eco-type of 
terrorism whereby they can alter the climate, set off 
earthquakes, volcanoes remotely through the use of 
electromagnetic waves... So there are plenty of ingenious 
minds out there that are at work finding ways in which 
they can wreak terror upon other nations. .. It's real, and 
that's the reason why we have to intensify our 
[counterterrorism] efforts." * 


Secretary of Defense William Cohen at an April 1997 counterterrorism 
conference sponsored by former Senator Sam Nunn. Quoted from DoD 
News Briefing, Secretary of Defense William S. Cohen, Q&A at the. 
Conference on Terrorism, Weapons of Mass Destruction, and U.S. 
Strategy, University of Georgia, Athens, Apr. 28, 1997. 


Slides 
(covers period up to 1999) 


• The Coming Strategic Attack on the United 
Su 


Outline 
e Loss of two separate A-10 Warthogs in 1997 


Typical ABM Defenses (Widely Deployed 
by mid-70s) 
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Launch Phase Anti-Missile System 


Launch Phase Anti-Bomber System 


НС-1305 Engines Quit, Aircraft Crashes 
Nov. 22, 1996 


1996 Actions by this analyst 


Additional Information Exi 
Analyzed, Not 
Integrated in Briefing 


Kill of Arrow DC- 
1985 


Satellite Photos of Plumes in Soviet Arctic 
Since 1974 


See "Fer de Lance" for additional 
information 


Aum Shinrikyo ("Supreme Truth" Cult), 
Shoko Asahara, Leader 


Aum Shinrikyo - Anatomy of a Dangerous 
Cult 


Ashkhabad Problem and Its Solution 


Strange Characteristics of Iran Quake, Sep. 
1978 


Iran Earthquake, September 1978 


Aspects of Strong Local Asymmetry 


Mass Casualty Problem: Aerial Anthrax 
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Spray on Washington, D.C. 


e Present Status of the WMD Threat to the 
United States 


e Some Present Problems in the U.S. WMD 
Defense Capabilities 


• Internal Terrorist Threat with Weapons of 
Mass Destruction: Now & Future 


Attempt to Ban Energetics Weapons 
Worldwide 


e Brezhnev's Schedule 


e Large glowing Tesla globe witnessed in Red 
China by hundreds 


e Cold Explosion -- 9 April 1984 Near Kurils, 
and formation and growth of spherical shell 
(globe) 

Sequence of Events 


• Cold Explosion -- 9 April 1984 Near Kurils. 
and formation and growth of spherical shell 
(globe: 

What They Were 


e Cold Explosion -- 9 April 1984 Near Kurils 
(Plus additional weapons effects) 


e Countering Insane MAD Systems: 
Find Loophole. Exploit It 


Next Generation Counter to Both Sane and 
Insane MAD systems 


e Simultaneous Dudding of Nuclear Weapons 
Worldwide 
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Simultaneous Dudding of Nuclear Weapons 
Worldwide 


Operation Divine Wind П 
Advanced EMBW Applications 
EM Biological Warfare (EMBW) 


Microwave Radiation of U.S. Embassy in 
Moscow 


Pentagon EMI Studies, 1989 
EM Missile Practice (6 slides) 


Subdivisions of Soviet Energetics Program 


Communism's Goal 


1996) 


Professor Hellman, German Scientist 
Released from Work in Soviet Union 


Hemispheres and Globes of Light (4 slides) 


How Could Such Superweapons Ever Be 
Concealed? 


Soviets Easily Concealed These 
Superweapons for Four Decades 


Microscope-type, laser-like interferometer 
for inducing quick a-decay in samples of 
otherwise longer-lived isotopes 


Longitudinal Wave Interferometry 
Endothermic 
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Longitudinal Wave Interferometry: 
Exothermic 


USS. Air Attack on Libya, April 1986 


Lightning Wall 
circa 1959-1960 


Lisitsyn's Report: Brain Code Broken 


Large Longitudinal Wave Interferometer 
(LWI) Accident 


Large Longitudinal Wave Interferometer 
(LWI) Accident 


Use of Hidden Information Content of the 
Field Can Provide Action-At-A-Distance 


Two Types of Mutual Assured Destruction 
(MAD) System 


Psychoenergetics Weapons Teams Mentally 
Disable All Personnel 


Strikes Against Special Ship and Energetics 
Weapons Sites 


"Mindsnapper" Attack on Special Ships and 
Energetics Weapons Sites 


How Much Off Guard Are We? 
(7 Slides) 


Possible Targets: 1995-9 Escalation Phase 
Propagation of Weapon Effects 
Yugoslav Earthquake, Followed by Cold 


Explosion 
April 15th, 1979. 
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e Countering an Insane QP Weapon 


Gulf War Disease: KGB QP Weapon 
Induced ST Curvature Engines for a 
Cocktail of Diseases 


o Selí-Targeting in Inner EM Channel Can 
Produce a Quantum Potential 


e Mechanism for Producing a Quantum 


Potential 


e Major Principles for Use of Quantum 
Potential Weapons 


e Major Principles for Use of Quantum 
Potential Weapons (2) 


taneous Communic: 


Quantum Potential 


ion by 


e Participants іп a quantum potential share a 
common multiply-connected spacetime 
(MCST] 


e Quake in Tangshan, China 
28 July, 1976 


Exchanging Earthquakes 


e Instant Communication by a Quantum 


Potential 


Westerners Do Not React to Slow Threats 
Characterizing a Given Risk or Risk Factor 
Technical Risk Management 


e Aum Shinrikyo's Sarin Facility 
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In Scalar Beam Interference Zone 


Physicist Schappeller Auralaz Munster. 
Austria 


Initial Soviet Plan for Cold War, After WWII 


Josef Stalin: Absolute Dictator 


Exploding any Resistance by Operational 
Scientists 


Significant Soviet Statements 


Captain Svoboda Dives Headlong to Her 
Death 


T-polarized Beam Projector 

Possible Tests (1) 

Possible Tests (2: 

Possible Tests (3 

Possible Tests (4 

Mushroom Cloud Rising From Sea 
Launches from Cape Canaveral and. 
Vandenberg AFB Provided Practice Targets 
of Opportunity 

The sinking U.S.S. Thresher, with her 
controls jammed, implodes when she 
reaches crush depth 

Embodiment of an instrument array 


sufficient to discriminate when time-density 
charging has occurred, and that transduction 
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Creating Space-Time Curvature Engines in a 


Distant Interference Zone 


Transmutation of Radioactive Nuclei at a 
Distance 


Transmutation of Radioactive Nuclei 


Typical Tesla Shield, Northern Route of 
Japan 


A Curious Tide in Human Affairs 


Large Scalar EM Interferometer (LAST 


Accident Near Urals, 1958 


The Superpower Paradox: Asymmetric 


Cheap WMD Strategic Strike and 
struction 


Why Western Science is Ignorant of KGB 
Energetics 


Transmutation of Radioactive № 


Distance 
TheYakuza 


Yugoslav Earthquake, Followed by Cold 
Explosion 
April 15, 1979 


* Note that the Secretary did not speak the words in 
square blocks; these were added by the writers later, 
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probably to "soften the tone" of the Secretary's 
information release. So the Secretary confirmed that 
some nations of the world -- not just some ragged 
terrorists, as the writers tried to imply for spin control ~ 
do possess novel electromagnetic weapons and are 
using them to induce earthquakes, engineer the weather 
and climate, and trigger volcanic eruptions. 
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THE COMING S STRATEGIC ATTACK 
ON THE UNITED STATES 
By en AUMIYBiuzalKGb/Communiet Gealition Using Energetics SuperWeapons 


CONSTRUCTION OF THE ASYMMETRICAL TRANSFORMER, 
based on the short-circuited coil 


CASE 1 The short-circuited coil is wound in one direction 


Output сой 


Core inside is 
optional 


Shunt 


Result: The output does not influence the input in any way. 
Explanati 
Remark: The position of the coils should be adjusted in order to give the best result. 


i: The signal from the output сой generates zero voltage difference on the input coll 


CASE 2: The short-circuited coil is wound in opposite directions from the centre outwards, and only half of the 
coil is short-circuited: 


shunt 
fL ^ Shortcirenited 

Н) | coil Û Core inside is 

ig x optional 
б 

ара 

Г о 
Output 


Result: 


he output has no influence on the input coil 
Explanation: The signal from the output coil generates zero voltage difference on the input сой. 
Remark: The position of the input coil needs to be adjusted to get the best result 


Remark: The coils position depends on permeability of the core. More permeability means more alike with 
distribution pointed atthe beginning 


Best Position: To find the best coil position, connect the signal generator to the output, and then find the coll 
position which shows zero at the input terminals. Alternatively, use an RLC meter connected to 
the input terminals and then find the coil position which gives no change in reading when the 
‘output terminals are short-circuited (for both case 1 and case 2). 


Comment: The length of the wire, the total length of the coil, and the diameter of the coil are not important. The 
number of turns in the input and output coils plays the same role as in an ordinary transformer, for. 
both case 1 and case 2. 
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Outline 


Background: Classical Electromagnetics (and Defects) 
Background: Energetics (Scalar Electromagnetics) 
Background: Soviet Energetics Weapon Development 
KGB/Communist Plans 

Countering of Soviet/KGB/Com munist Plan in Mid-80s 
Soviet Economic Collapse and Adaptation of Plan 


Weapons Bleed-Out: KGB/Russian Mafia 
Yakuza: The Japanese Mafia 
Aum Shinri Kyo (Supreme Truth) Cult 


Coalition: Aum/Yakuza/KGB/Communists/Russian Mafia 
Operation Divine Wind Il: Three Phases 
= Phase 1: On-Site Training Phase (Completed) 
= Phase Il: Escalation Phase (In Progress) 
= Phase Ill: 1997 Strategic Strike on the United States 
— Support Plan A: Feints, Deception, Sabotage & Terrorism 
^ Support Plan B: Test Range 
7 Support Plan C: Worldwide Weather Engineering 
— Support Plan D: Strategic and Combat Intelligence 
* Special Information 
* Recommended Actions O me mnt amt 
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Loss of two separate A-10 Warthogs in 1997 


• A-10 Mysterious Flyaway and Crash - April 
2. 1997 


e Death of Second A-10 Pilot - May 27, 1997 


e Captain Button's Mysterious Flyaway and 
Eventual Crash 


e. Death of Second A-10 Pilot - May 27, 1997 
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Armed with: 
- Four 500-Ib bombs 
-30 mm Gatling gun 


тируу сћет ss /weapons/cropped/A Lümc3 jpg. 


© Captain Amy Svobody 
Night training mission 
€ From Davis-Montham AFB 
е From same wing as Captain 
Button, who flew his A-10 №, 
off course for over an hour 
and then crashed on April 2. 
ө Climbout from ordnance Companion A-10's 
"ie on target 
© Nosed down 5! and 
dived into Gond y 


+ Experienced night 
fiyer & instructor 

= Nosed sharply over 
and flew into ground 

+ Psychoenergetic kill 


Psychoenergetic weapon induced instant hypnogogic state and 
reversed Svoboda's sense of up and vane Dy 
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A-10 Mysterious Flyaway and Crash 


April 2, 1997 


Armed with: 
сого. 
ил. веет 
Val 


- Four 5004b bombs 
- 30 mm Gatling gun 
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Figure 14a. Captain Button's mysterious flyaway and eventual crash 
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Death of 2nd A-10 Pilot May 27, 1997 


Psychoenergetic strike induced an 
instant hypnogogic state, shifted pilot's Y 
sense of up and down. Svoboda corrected and 
"climbed out" after target attack, and 

flew into ground, dream-perceiving down was up. 


© тео vr 
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ATIONAL MODE: 
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* EMP INSERTION 


SOME OPERATIONAL MODES: 

* SIMPLE TRACKING 

+ PHASE CONJUGATE TRACKING 
Атос * ENGINE COMBUSTION COOLING 
BOMBER OR 


3 * ELECTROMAGNETIC MISSILE STRIKE GIANT 
Ade GR * ELECTRICAL INTERFERENCE ENERGETICS 
TAKING OFF * METAL LATTICE SOFTENING TRANSMI 

* ANT-PERSONNEL RECEIVER 
* ANTI-ORDNANCE SYSTEM 


* GLOBAL SHELL 

* HEMISPHERICAL SHELL 

* MULTIPLE SIMULTANEOUS TARGETS 
* MULTIPLE SIMULTANEOUS MODES 


[d 
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Compare to China 
Яі! 006, 19 Feb. 
off San Franc 

| from Taipei t 


MODERN APPLICATIONS FOR SHORT-CIRCUITED COILS 


By Don Smith 
CASE 1 


ELECTRICAL ENERGY GENERATING SYSTEM 


CASE2 


ELECTRICAL ENERGY GENERATING $ 


REMARK: The position of the coils must be adjusted until the output has zero influence on the input. 
REMEMBER: None of the (input) energy used for exciting ambient space should appear in the load. 


79 
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$ 1996 Actions by this analyst cb 


* |n July 1996, with the kill of TWA-800 it became 
apparent that the KGB/Communists were prepari 
a massive strategic energetics attack upon the U.S. © ТЕ Beamer ie 
* Began intensive, nearly round-the-clock effort to uncover 
what was happening; and what had occurred in KGB/Com 
weapons since 199 
* Began preparing full-up set of briefing slides simultaneously 
= іп early 1996, had briefed J6 on scalar EM, per his request 
— Had strongly suggested а follow-on weapons brief 
— Adamant opposition by NRL, NOL, others 
Similar energetics attack scenario in 1986 was P 
countered. iets at that time did not possess 


operational QP weapons, and so could not successfully 


overcome dead-man fuzing 
—Also could not dud nukes worldwide, because QP required. 


—First lab prototype QP test was in April 1986 


* КСВ had solved the dead-man fuzing problem by QP's. 
Deployed circa 1989-1990. Some earlier weapons then leased. 
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Additional. Information E Exists; @ * 
Not Analyzed Integrated in Briefing 


LI Mese isi ud involvement of 
— Red Chinese 
See arb 


= Aum, Shinrik hin anay ауе овет used as 
oe MERE И 
и 


UE 1 most advanced ful 9v 
energetics weapons for that purpose 
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Kill of Arrow DC-8, Gander AFB, Dec. 12, 
1985 


Slide 1 
Slide 2 
Slide 3 
Slide 4 
Slide 5 
Slide 6 
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KILL of ARROW DC-8 
№ Gander AFB, Dec. 12, 1985 


ФАБОЛЕВЕМ Missie Weapon stnke PIACHCE 
HNO WEEKES earienalGape\Canaveral, 
© Offset from night shuttle launch 
> ЕМ missile photographed by Bob Gladwin 
+ Associated marker beacon photographed 
? d бп Зее Sole ш) Hudis 

> Half thought icing; halfidisagreed intensely 
> "Due to icing” approved with half absent 
> Separate dissenting finding issued 

QU oiii relire IraniGon affair 
» Feared terronstibomb, Mideast sponsor, 
+ Pressured Board, Gen: Off. bulldozed Site: 


e Lack of icing on aircraft later validated ® ® ® 


/images! weapons! 


hitpilhwww.ch Armow2sm jpg. 


HILL of ARROW DG 
I." Gander AFS, Ово, 12, 1985 


Eyewitness observed beams form in the sky 
Saw streak-down and strike of EM missile 

= Struck right fuselage ahead of the engines 

= Hole was burned|through fuselage there 

= Photojof hole published їп WEST: <) 
= No explosive residues ол hole ғ 
Consistent with ignition and outgassing of, 
plastics in forward cabin 

Consistent with pre-crash HCN deaths 


upto. 


пир: 


KILL of ARROW DG-3 
Gander AF3, Des. 12, 1955 


» Combustion cooling reduced thrust during runup: 
» Emulated reducing specific thrust by icing 
Struck with EM missile, at liftoff, 
Hoje in night fuselage, ahead Of ENGINES 
Not normal explosion; no material ingested 
EM тї^єїїе explosively ignited plastics in forward) 
Cabin, oultgassed|pojsonous HCN 
ааз ИШЁ iis passangara diad iro elei 
inhalatiof BIE yy STET SITE 
> Data recorders recorded Vertical Bpike OF Hit 
Materials handlers later mysteriously sickened rwith 
symptoms of longitudinal EM radation induced пез 
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АБО IS. 
ж Gander AFS, Dec: 12, BBS 


Combustion cooling reduced thrust during runup. 
Emulated reducing specific thrust by icing 
АВЕ Е ЕНОТ. 

Hole in right fuselage, ahead of engines 

Not normal explosion; no material ingested 

ЕМ missile explosively ignited plastics in forward cabin, 

outgassed poisonous НСМ 

Autopsies; Half. fe passengers died trom НОМ 

inhalation P y 

before plane crashed, 

Data recorders recorded vertical spike of hit 
Materials handlers later mysteriously sickened, with 
symptoms of scalar-EM radiation induced illness 
Eye witness observed formation and strike of te 
electromagnetic missile 
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я Offset from night shuttle launch 


= EM missile photographed by 


ted marker beacon photographed by George Suchary 


red terrorist bomb, 
гє Board, Gen, Off. 
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Death of the Arrow DC-8 


Dec. 12, 1985 g- wm 
Gander, Newfoundland AIRCRAFT GLOWING 
4 (THRUST REDUCED) 
ENGINE THRUST 


15 REDUCING 


ais 
ET ` 
D VEMM: ик 
faune A ay САМОЕ 
INSTRUMENT INHALATION 
KINDLING SPIES) 


(SELF-TARGETING) 


ELECTROSTATIC |ExeLosive 

COOLING OF |PLASTCS e CRASH 

ENGINE IGNITION. FIRE, | ABOUT ONE HALE Jon ` 

COMBUSTION |OUTGASSING | THE OCCUPANTS DIE | Geaviron RADIATION DECAY 

>i [EXPOSURE OF RECOVERY 

PERSONNEL TO LONGITUDINAL 
EM WAVE RADIATION 

GRAVITONCHARGING -HIGHLY CHARGED PULSE 

OF ATOMIC NUCLEI INTO ATOMIC NUCLB 


| 
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b f Satellite Photos of Plumes 
j—* in Soviet Arctic Since 1974* 


= Two aircraft flew through for analysis 
—Solid material, mostly ice, a little clay 
—Much colder than surrounding air 
— Signature of cold exhaust from exothermic 


s 2 
—No volcanic material Pe 
— No radioactive material * oW 


= May be 2 to 3 times as many incidents 
= Only examined satellite imagery in winter 
— Only periodic satellite coverage 
—Hypothesized methane venting, cloud seeding 


rr As of 1989, when this information was gathered 
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AN EXAMPLE OF CASE 2 
By Don Smith 


Uto mains voltage 


@ B0 He 
Mains 
Lp 
Neon-tube 
merer О) = "iver 
Variae 


2 


he output coll can be adjusted to resonate with the input coll, but this is not important for 
understanding the principle. Excitation with just one spark is possible (nat in resonance), but the 
frequency of the sparks influences the output power directly. 


oT 


30-35 KHz 


волокна 


COMMENTS: Resonance frequency of the circuit is about 60-70 kHz, but dimmer is for 30-35 kHz. 
For adjusting the excitation frequency, voltage/frequency technology was used. 
You have to adjust two parameters: the position of the slider and the excitation frequency. 
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AUM SHINRIKYO 


("SUPREME TRUTH" CULT) 


Shoko Asahara, Leader 
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Ashkhabad Problem Q 


"Баре. 


and Its Solution 


= PROBLEM: 
—Stress increasing in two-plate fault zone 
—1,000 shocks yearly WY 
—Kara Kum canal 
—Hydraulic pressure { N 


—1948: Ashkhabad 80% destroyed by quake 
= SOLUTION: 


—Stress-relieve plate stresses from fault X 
= IMPLEMENTATION: 
-Induce nearby earthquake 


—Deceive by predicting a quake, setting off 
nuclear explosion 


Ф mete мови 


Strange Characteristics 
of Iran Quake, Sep. 1978 


= Signatures © wire оен 
—7.4 on Richter scale 


— No aftershocks: 6.0 expected (normal) 


—Strange epicenter 
—Anomalous depth gue 
= Deception 

-10 MT Soviet nuclear explosion 36 hours 
before the quake 

—Риог disinformation regarding Soviet 
attempted development of focusing shock 
waves from underground nuclear 
explosions, to cause distant earthquakes 
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Iran Earth ща 
Sept. 197 Q 


РЕЧИНИН аана Еа س‎ ы 
= Killed 25,000 Iranians 
= Soviet city of Ashkhabad saved 
1 Soviets "predicted" quake у 

іп advance; then induced it E" 
= Quake had serious anomalies (signatures) 


= Deception measures were used by Soviets 


—Prediction in advance 
-"Theory" of quake-induction by nuclear explosions 
—Fired underground nuclear explosion as 

"Red Herring" candidate for cause $$ 


© жете жон 


Е org/images wespons/IeanQuaksm jpg 11:2003 1:22:33 


http://www.cheniere;org/imagesiweapoas/assessl sm jpg. 


Situation Now (Assessment) A 


hpc cheniee org 


night ordnance delivery on target, was struck with 
psychoenergetic weapon takeover. Sense of vertical 
was reversed. She perceived herself diving, sharply 
corrected, and dove headlong into the ground. 


Additional aircraft kills uncovered, including one 
4-engine aircraft whose AE all failed. This 0 


In May 1997: second A-10 pilot (lady), in pullup from © 


closely repeats the earlier 1985-1987 scenario. 


Korean Airlines Flight 801 crashed on Guam on 
anniversary of loading of the atomic bomb that was 
drop on Hiroshima in WW II. The Enola Gay, 
which dropped the bomb, took off from Guam in wee 


morning hours of August 6, 1945. The local opns 
order on Guam was also issued on Aug. 5. Ge 
Presently the Coalition (KGB/Communists/Aum 


Shinrikyo/Yakuza) is waiting for proper time to 
launch the final ELT. it is still on. d 
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Situation Now (Assessment 2) Q 


= April 97: Mind control test against Captain Button: [3 


— Demonstrates ability to control crewman in 
complex operations for more than one hour. 
— KGB requires one hour total QP crew control 
on a site to have crew disable Hone an 
= Once QP s Ay ills disabled, Mindsnap| 
and instans kills сау living xg ingin ЮР ps area. 
Contaminate: НА area fo! lon I) 


EM wave radiation, which S dirt any life 
attempting to enter struck area). Sites nullified. оная 


coring troughs, ering, реет ele. 
7 and'raining crews. Ready for new attack 1600-2000. 
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of Strong Local Asymmetry 
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Aspects 


a If local OTE is strong, conservation 
laws may be appreciably violated 
= Energy 
= Charge 
— Spin 
= Momentum 
— Angular momentum 


a Properties of an object may differ 
appreciably for 
— Different observers 
= Different detecting means 
— One time to another 
= One position to another © ТЕ Banden 1995, 1998 
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• One terrorist, one light aircraft 
with spray tank 


• One kilogram of anthrax 


Flies over greater metropolitan 
Washington, D.C. 


• Calm night Мав 
• 1-3 million casualties result* 
* Most of those stricken will die 


• Presently little can be done 
to save the stricken civilians 

o Attacks on several population ° ' 
centers might produce some 

k 10 million or more casualties 


"Per OTA Report to Congress, 1993. 


p 
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e Many foreign nations are hostile 
to the U.S. and sponsor terrorists Ж» 
° Some 25 nations have WMD or 
are acquiring them 
— BW agents and weapons 
— Chemical agents and weapons 
— Nuclear materials and weapons + 
° Thousands of students and émigrés 
e Infiltrated teams, BW, other WMD already 
e Castro guerrillas infiltrated over the years 
e Can do unacceptable damage to U.S. now 
e May reach first strike knockout capabili: 


[IE “Per OTA Report to Congress, 1993 


тирик» 
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т 


* No stockpiled vacci medical suppli: 
Immunoglobulins, enu suppl fuel 
generators, heaters, water purification units 

* Totally insufficient medical facilities, 
personnel, and emergency response teams 2 " 


Triage, full martial law will be required 
* No answei 1 
* State, county: city inadequately staffed 
and insufficiently trained for mass casualties 
* Terrorist teams, BW agents, other WMD on site, waitin 
* Water supplies, food, crops, farm animals also vulnerable 
Electric power grid, bridges, trains, railroads vulnerable 
° ent medical scie. cannot sa many о! 
casualties, now or in the foreseeable future 


mom 
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MODERN APPLICATION FOR SHORT-CIRCUITED COILS 
By William Barbat 


US Patent Application number 200710007844 


Selt-Sustaining Electric-Power Generator Utilizing Electrons of Low Inertial Mass to Magnify inductive Energy 


| so jo вз нав 


2 Fig. i Fig. 1(8) Fig. (c) 
" 
^ n p юю ® 
я 
ov ^ 
E D 


COMMENT In order to understand this device, you have 
to read Barbat's patent application US 200710007844 A1: 
wwv/ree-energy-info.com/PalD25 pdf 


COMMENT I would like to point out that externally, it 
looks very much like Alfred Hubbard's device. 


\ This is Hubbard's device. 
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* Sabotage 
= Chemicals 
* Biological agents 

+ Nuclear materials 

* Powerful explosives. 

* Assassination 

* Kidnapping and hostages 
* Contamination 

+ Shoulder-fired AD missiles 
* Terrorism 


* Orthodox EM weapons 
* Energetics EM biological warfare 
* Scalar EM (energetics) weapons 
* Scalar EM disease induction 


* Action-at-a-dis tance effects Ф weitem von r a etos 
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Attempt to Ban Energetics 
Weapons Worldwide 


= On June 13, 1975, in a major speech Brezhnev urged the 
United States to agree on a ban of research and 
development of new kinds of weapons “more terrible than 
anything the world has known.” 

= On July 2, 1975 Brezhnev repeated his proposed ban on 
development of frightful new weapons, to a group of U.S. 
Senators. 

= In August 1975, Ponomarev called for a ban on frightful 
new weapons of mass destruction. 

= On Sept. 23, 1975 Gromyko presented a draft treaty 
agreement to the 30th Session of the UN General 
Assembly, for banning development of frightful new 
weapons. 

= No one had the foggiest notion what the Russians were 
talking about! 


Q esere emo 
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Ф: Schedule 


“We are achieving with detente what our predecessors have 
been unable to achieve with the mailed fist... 
spy ses our power w n ss so irresistible that we can do what we 
wish anywhere on the 
Leonid Brezhnev, 
Ina secret 1973 meeting in Prague 
with European Communist leaders, 
э ma early ию» we and our allies Уп contro! the high seas, 


most of the earth's land area. 
Kosygn, 
to Imelda Marcos, 


July 1978 
In юзера, ава Soviets vjet did ппепреко move, move, still Blocked primarty” 


by scalar EM countering Semen Lorena = А 
fuzing. 


In April 1986, бе first Soviet lab prototype of a quantum potenti: 
weapon specifically designed toward 10-min neutralization of os 
worldwide was gi gingerly tested against our U.S. airstrike on Libya. 

It was weakly te: in the "induced EMI" mode, for deception. 


By 1990 that weapon was deployed and a new © тете nentes 
attack prre ben rr pole scheduled for 1997. 
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COLD EXPLOSION -- 9 April 1984 Near Kurils 
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COLD EXPLOSION -- 9 April 1984 Near Kurils 
(Plus additional weapons effects) 


Countering Insane Mad Systems: 
Find Loophole, Exploit It 


If MADs not guam potential systems, easily countered 

by instant QP strike which destroys targeted MAD weapons 
worldwide with certainty. 

Have to be certain of types of dead-man fuzing. All dead-man 
fuzing weapons must be included in the assured target list 
for the striking quantum potential weapon. AU 


Multiple targeted MADS require multiple vacuum engines in 


the striking quantum potentials. 
Uncertainty and risk introduced if not certain of all 
MAD systems and all dead-man fuzing systems. 


Newest generation psychoenergetic LW interferometry ров 
can instantly take over minds о! uds аппа on targeted sites, 
in 


with targeted crews quickly dis: g their own MAD weapons 
launch capability as well as the weapons themselves. 
Mindsnapper then kills all living things and contaminates sites. 
Next generation ОР Psy-En weapons can disrupt and destro; 
MAS ofa entire ОРА lation. The nature ГА 
warfare moves irrevocably to the human mind, where of course 
the fundamental problem arises anyhow. 


* Localized in 
quantum potential in a an area, 


used їп psyci 
= Gradually produces mild, е hypnotic state 


* Targeted population remains entirely conscious, functional 
* Internal "word thoughts" emerge directly in subconscious 
* Targeted persons all unaware of these "word thoughts" 

= Operates somewhat similar to “post hypnotic suggestion" 
a Gradually changes emotions, psychological outlook 


= Overa [печ of time, deviates and entrains entire уды? 
population's outlook, belief structure, temperament 


a Moves Psywar to inside the human component 
* Human minds are the only battleground amg 
* Can be accomplished without overt signature 


* fo deeper mind oval (collective unconscious 


Simultaneous Dudding of 
Nuclear Weapons Worldwide 


* Via quantum potential joining U235 and Plutonium in warheads 

* Includes weapons airborne, underwater, in storage 

* These are transmutations of the nuclides themselves 

* Part of the initial barrage launched by Aum/Yakuza/KGB 

* Will occur in the first minutes of the strategic strike, following 
psychoenergetically crew-disabling QP weapons 


Note: Duds both overt and covert nuclear weapons and weapons-grade 
materials — LL E dre Dee covert weapons on site in O teneam +з. 
Russia which otherwise provide dead man fuzing 


Shunt 


LA coil 
(OUTPUT) 


Excitation coil 


AN EXAMPLE OF CASE 1 


By Tariel Kapanadze 


Shunt 


COMMENT: Adjust the positions of the coils to get the best result. 


82 


LA coil 
ТАА coil 
(OUTPUT) (OUTPUT) 
14 coil Exciting coils L/4 cod 
(OUTPUT) rT (OUTPUT) 
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Simultaneous Dudding of XR 
Nuclear Weapons Worldwide $ 


* Via quantum potential joining U235 and Plutonium warheads 
* Includes weapons airborne, underwater, in storage 
* These are not explosions, but are transmutations and 
Wpereased fissioning rates fis: rate: 

ап o! итад‹ Par of the iada barrage tenn chied by Aum/Yakuza/KGB 
Will occur in the first ites of the strategic strike с. ucro 


Note: Duds both overt and covert nuclear weapons and weapons-grade materials, 


ОО: 
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Operation Divine Wind II 


Slide 1 
Slide 2 


Slide 3 


Slide 4 
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YAKUZA & 


U.S. 
Qo" Swine WIND uti, 


xA secret coalition of Yakuza/Aum Shinrikyo and 
Communist forces plan to launch a massive, 
surprise о attack on the United States, 
given a low-risk opportunity. 


* Major weapons utilized will be the scalar EM fena i 
superweapons (including quantum potential we: ) 
were уона 7 deployed, and operated Бу the KGB under 
the former Soviet Empire, and continuing after its dissolution. ков 
x Yakuza/Aum crews have extensively trained and test-fired, 
from on-site in Russia. They have ed operational control 
of the first three generation energetics superweapons (which 
work by supe! ntial interferometry). 
* The Escalation Phase of interdicting and destro: actual INDSNAI 
Us aee e a A ba] E А К ER 
* The first blow in the Strike Phase will dud all nuclear weapons 
and ons materials worldwide, in minutes; Dr specii ` 
(P opido ола hil 80% of get populations 
in from 10 minutes to 3 days. шнын BORA 
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YAKUZA & U.S. 
AUM SHINRIKYO 
$ DIVINE WIND II o. 


* A secret coalition of Yakuza/Aum Shinrikyo 
and KGB/Communist forces plans to launch 
a massive, surprise energetics attack on the 
United States and its allies, given the first 
low-risk opportunity. Paci tron 


ж Attack was thwarted twice in 1997 bya “ice 
small nation countering with QP weapons. 


* KGB psychoenergetics counter for the last 
QP weapon counter was tested in April 1997. 


х Ready time for а new scheduled attack is 
latter quarter 1999 through first half of 2000. 
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YAKUZA & US. 
AUM SHINRIKYO p 
DIVINE WIND II A. 


© sn. ers клон 


xA secret coalition of Yakuza/Aum and 
KGB/Communist forces will launch a 
massive, surprise, strategic attack on the 
United States in 1997. 


* Major weapons utilized will be the scalar EM (energetics) 
superweapons that were Heveloped, deployed an 
operated by the KGB under the former Soviet Empire, 
and continuing after its dissolution. KGBICOMMUNISTS 


* Yakuza/Aum crews have extensively trained and 
test-fired, from on-site in Russia. They have leased 
operational control of the energetics superweapons. 


* Escalation Phase of interdicting and destroying actual 
U.S. targets (e.g., TWA-800) is already underway. MINDSNAPPER 


* The first blow in the Strike Phase will dud all nuclear — . D 
weapons and weapons materials worldwide, in minutes; Los d 
destroy special ship and energetics weapon sites ч” 


instantly, and kill 80% of targeted populations in 3 days. Quantum 
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OPERATION DIVINE WIND II 
Three Phases and Support 
Operational Phases 


* Phase |: On-Site Training Phase (Completed) 
e Phase ll: Escalation Phase (In Progress) 


A * Phase Ill. 1997 Strategic Strike on the U.S. 

— First strike (QP) in Phase Ill duds all nuclear weapons 
and nuclear powerplants worldwide, in minutes 
Psychoenergetic strike (QP) disables people instantly 
Mindsnapper attack of special assets for 100% success 
QP initiation of fast-acting, lethal diseases kills 80% 

of targeted populations in three days or less 


Support Plans 


e Plan A: Feints, Deception, Sabotage, апа 
Terrorism 
ee * Plan B: Testing and Test Range 

* Plan C: Worldwide Weather Engineering 
e Plan D: Strategic and Combat Intelligence 


е 
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® Advanced EMBW Applications 


* Covert EMBW: Examples 
— Activate materials and their potentials with ST disease engines. 
Potentials superpose and their infolded ST dynamics diffuse 
— Activate water's structuring (H-bonding) potential with disease 
engines 
— Bias electrical power grid ground fields by weak diseases 
— Employ disease-structured quantum potential in distant area 
* Overt death ray (mind snapper) 
= Powerful scalar EM pulse in target area "jerks" rate of flow of time 
— The "time snap" sharply separates mind from body and each cell 
* EMBW CM: 
— Irradiate bodies with longitudinal EM waves; self-converts to 
t-pumping and produces exact amplified ST antiengine 
— Antiengine arises out of local ST, affects all parts of all cells 
— Cells are t-charged with antiengine structure 


— Continuing action restores regenerative and immune systems and 
reverses cellular damage © ТЕ BEARDEN 1995, 1999. 
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A EM Biological Warfare (EMBW) 


= KGB/Communists have developed highly effective 
— Electromagnetic biological warfare (EMBW) 
— Counters to orthodox biological warfare © TE BEARDEN 1999 
— Mass death ray weapons 
* Small version of "mindsnapper" tested in Afghanistan 
* Killed occupants in two villages, in separate strikes 
* Unusual aspects (so-called "smerch" gas) 
= Russia/KGB is the only group with a complete counter to 
biological warfare, either covert or overt, and to EMBW 


= EMBW (covert and overt) is a preferred option for KGB 
— MAD Doctrine is сопре destabilized for a sufficiently covert 
Russian EMBW strike 
— Situation has existed for at least two decades 
= Can alter germs, bacteria, viruses of specific kind, іп a specific 
target area, to produce antibiotic-resistant strains 
— Can induce any kind of cellular disease or damage at a distance 
= U.S. national characteristic: no reaction to slowly increasing threat 
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Microwave Radiation 
of U.S. Embassy in Moscow 


Former US. Embassy in Moscow. BACKGROUND 


Began in latter 1950s 
Discovered on VP Nixon's trip 
* Initially thought to be nuclear radiation 
(Discovered w/Geiger counter?) 
* High level target — U.S. Ambassador 
Guarantees personal attention of: 
U.S. Ambassador to USSR 
U.S. President 
NSA, CIA, DIA, NSC, etc. 
Top consulting scientists 
Leading U.S. scientific institutions 
* Two U.S. Ambassadors died, another sickened 
* Anomalous health changes ыы only 
in zero-field (zero pori gradient) areas! 
* Four U.S. Presidents requested Soviets cease 
= Си from 18 watts/sq cm to 2 
Then again increased 
* No one could understand what was going on 
* Aluminum screens were placed over windows 
* Moscow was declared a hazardous duty zone 


© тените ммм 
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Pentagon EMI Studies, 1989 


Washington Post, 22 Jan. 1989, p. A4 
= Analysts of severe EMI effects in strike on Libya, 1986 
- performed major 3-year, 66-man study 
—Blamed effects on U.S. forces' own signals 
— 014 not know of any other "signals" present 
— Knew nothing of quantum potential weaponry, energetics weaponry 
= 7-month preliminary study 
—Severe EMI Problem exists 
= ЕМІ shielding often waived in our weapon systems 
-Thousands of conflicts possible 
= Also studied UH60 Blackhawk helicopter problems (which were 
due to its lack of good EMI shielding, and not quantum potentials) 
-uncommanded turns 
—Five EMI crashes 1982-1989 
—$175 M program to shield it 
= So found that U.S. transmission combinations can 
— Affect aircraft flight control 
- Tum off fuel supply 
—Cause uncommanded dive/tum 


= Bring down U.S. warplanes 


* Actually, Libyan EMI was induced by Soviet quantum potential tests 
which can do all those things and much more © эте BEARDEN 
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AN EXAMPLE OF CASE 1 
By Steven Mark 
TPU 


REMARK: An idea - an asymmetrical transformer based on the shorted-circuited coil 


REMARK: The positions of the coils must be properly adjusted, in order to have no transmission feedback from 
the output fo the input. To understand this better, read the part which is devoted to switchable inductance. 


EXPLANATION: 
The first layer (shunted coil wound around the whele core) The second layer (coils for input and output) 
bean 5м 
this part 
7 Р: 
mee 
VOLTAGE DISTRIBUTION 


Voltage From output N From input 


Length 


вз 
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EM Missile Practice 


EM Missile Practice 
Latter Sept. - Early Nov. 1996 
Melbourne, Australia 


Deception: Using EM Missile to Reinforce 
Notion of SAM Attack 


Saturday evening, Nov. 16, 1996 


o Intelligence Probe: Insuring U.S. Still 
Unaware of Energetics Weaponry 
Thursday, December 12th, 1996 


e EM Missile Strike, Offset from Night 
Shuttle Launch, Cape Canaveral, Florida 
The Smoking Gun in November 1985 


e. Distant Operator Onsite in Russia Slew 
Away Registration Point 
Marker Beacon over Night Shuttle Launch, 
26 November, 1985 


• EM Missile Practice and Deception 
November 17, 1996 
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EM Missile Practice 


Latter Sept.-Early Nov. 1996 


(Multiple Nights, Multiple Streaks Each) 
(Many Witnesses) 


EI 
7 500 meters (one case) 


Melbourne, Australia 
Australian Associated Press 
Nov. 2, 1996 


p 


Deception: Using EM Missile to 
Reinforce Notion of SAM Attack 


Saturday Evening 
Nov. 16, 1996 


nnn" 


Note: Meteor shower was forecast, which 
provided perfect decoy to FBI investigators, 
to steer them off the true scent. 


+2 


Pakistan International Airlines 
Flight 712, just after takeoff 
from John F. Kennedy Airport, 
on path similar to that taken by 
TWA Flight 800, July 17, 1996 


Intelligence Probe: Insuring U.S. Still 
Unaware of Energetics Weaponry 


Thursday 


Dec. 12, 1996 
Pilot sighted what he called 


a "green flare". 
No danger, no evasive action. 


Saudi Arabian Airlines 747 
en route from Riyadh, Saudi Arabia 

FBI: "P M 
to John Е. Kennedy Airport. obse melodie 
At 12,000 ft., not far from where 
TWA Flight 800 was killed on July 17, 1996 


from Night Shuttle Launch 


Cape Canaveral, Florida 


EMMISSLE STRIKE 
26 NOV 1985 


{LIGHT DEVELOPMENT) 
OFFSET FROM NIGHT SHUTTLE LAUNCH 


The ЕЯ Gun in Nov. 1985 


mm Distant Operator, Onsite in Russia 
 SJEWS Away Registration Font, 


MARKER BEACON 
Ni Shuttle Laun 
naveral, Florida 


28 Nov 1985) 


EM MISSILE PRACTICE 
AND DECEPTION 


Nov. 17, 1996 at 2220 hrs. 


= 
Lufthansa 405 


Note: 4-month 
anniversary 
of Kill of TWA-800, 
“inside gloating” by 
Aum/Yakuza/KGB. 


Speed Bird 226 


Vicinity of Long Island, New York 
Not far from where TWA-800 was killed 
Two aircraft sighted object 
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Subdivisions of 
Soviet Energetics 


Energetics Bioenergetics Psychoenergetics 


шрам 
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m Communism's Goal 9 


= "War to the hilt between communism and capitalism 
is inevitable. Today, of course, we are not strong 
enough to attack... To win we shall need the element 
of surprise. The bourgeoisie will have to be put to 
sleep. So we shall begin by launching the most 
spectacular peace movements on record. There will 
be electrifying overtures and unheard-of 
concessions. The capitalist countries, stupid and 
decadent, will rejoice to cooperate in their own 
destruction. They will leap at another chance to be 
friends. As soon as their guard is down, we shall 
smash them with our clenched fist." 


Lenin Toga a санат, Moscow. 


(circa. 


(9 Were кейген 
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Manuilsky's Goal 
vs. Status Toda 


Manuilsky, 1934 Situation, Dec. 1996 
= War is inevitable. = Has not changed. 
= Not strong enough = Strong enough now; preparations 
to attack now. completed. Need right opportunity. 
= Need surprise. = Have achieved total surprise. 
= Must put us to sleep, ^ | »Weare sound as 


= Need most spectacular 


= Done. We think the Russian threat 


= Electrifying overtures, = Done, and still occurring every day. 
unheard-of concessions. It has worked beautifully. 

= Capitalists will cooperate. = We are cooperating in spades! 
They will leap to be friends. = We've leaped, and are leaping. 


= They will let down their guard. 
a 


= No ABM, junked lots of nukes, 
shrunk our forces to the bone. 


= We'll strike them then. 


© 199, этте, BEARDEN 


= They would have struck (twice) in 
1997, but for deterence by another 
nation (not U.S.) having QP weapons 

= They are still looking for a risk-free 
opening to strike 
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THE BASIS OF THE TPU 
(Tesla Patent) 


ACTUAL TPU 


Asmneircaltrrsfomrer CASE 2 


REMEMBER: 
‘The position of the coils must be adjusted. 
The easiest way to do this is to add or remove 


turns at the ends of the coils. 


AN EXAMPLE OF CASE 2 
By Tariel Kapanadze 
Mechanical device 


Short-citcuited сой 


‘erp 


Q Professor Hellman, German Scientist 


Released from Work in Soviet Union 


a Worked in Soviet Union after WWII 

= Eventually escaped to Germany, then 
to Brazil (handsome offer) © vm re ette 

= Took part in highly unusual Soviet energetics 
development and experiments 

= Large areas of the sea could be and were 
suddenly frozen 

= No particular attention was paid to this 
information by highly qualified scientists 

= In intelligence terms, this is A-1 information of 
the highest caliber 

= Bohm also was invited to Brazil, which 
started an energetics weapon program. 
Brazil developed such weapons including weak 
quantum potential weapons (0.95 confidence) 
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Hemispheres of Light 


e March 20th, 1969 
Сагы id Western North Atlantic 


e Hemisphere and Globes, 1977 
24 March, 1977 


o Virgin Islands Incident 
August 1969 


o Typical Shield Test, Northern Route to Japan 
June, 1982 
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Expanding Hemisphere of Light 


Mar. 20, 1969 
Caribbean and Western 
North Atlantic 


< 


MOON 


Semicircle 

Milky white light 

Small, intense at first 
Dimmed as enlarged 
Grew to enormous size 
Lasted 10 minutes, then 
faded 


upto. 
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Hemisphere and Globes 1977 
SE S xum €. 


met 


969 Virgin Islands Incident 


8:15 P.M. 


1969. 
Seen by Smooth, curved edge 


Faintly luminescent 


Typi 


Shield fest, МОНЕТ ROUTE to) т 


18-27 km diameter 


Asahi Evening News, Tokyo 
June 22, 1982 


Multiple tests seen per month, for years. 
Pilots simply.ceased reporting them. 


How Could Such Superweapons 
Ever Be Concealed? 
Arthur C. Clarke's law states: 


"Any sufficiently advanced technology is 
indistinguishable from magic." 


To U.S. scientists, "magic" means "impossible" 


Longitudinal EM waves and LW interferometers 
have been regarded as fantasy and impossible 
To deceive foe on rather open use of unknown 
technology without discovery: 

"Disguise its uses as Understandable 

accidents, human error, acts of nature 

other known technology, etc." 


Soviets Easily Concealed These 


Superweapons for Four Decades 
Intensive Soviet deception plan utilized 
— Embedded in other weapon system tests 
— Made to resemble natural acts, accidents, etc 
— Open science releases coordinated to show 


Russian scientists worked on "normal" 
West thought Russian scientists inferior 


U.S. scientific community was and is dogmatic, 
and fiercely suppresses real scientific innovation 


Terribly flawed electrodynamics not ruthlessly 
shaken and changed in West 


West had no basis for understanding energetics 


Precise spacetime curvature engine adds energy to Hei «-particles inside atomic nuclei, causing tunneling -decay 


POWER POWER ман 
Wr ot т "Ww р P "е | 
oh 
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тт 


м, 
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View 


Figure 26. Microscope-type, laser-like interferometer for inducing quick a-decay 
in samples of otherwise longer-lived isotopes, em 
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Longitudinal EM Wave Interferometry: 
Endothermic ci 


INTERFERENCE 
Ў ZONE 


Ambient vacuum potential "i 
in distant interference zone 


Electrical ground potential 
of transmitter 


© t. orc en 


Heat emerges Heat emerges 
a@transmitter/receiver — at transmitter/receiver 
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MODERN USE OF SHORT-CIRCUITED COILS 
by Cherepanov Valera ("58:193' in Russian forum) 


COMMENT: This arrangement can be used for back-EMF suppression in resonance (spark excited) mode to 
get a laser effect (very exciting summation effects). 


uo) 


COMMENT: This was copied from this device of Tariel Kapanadze (???). 


Don Smith 


Excitationspark 


COMMENT: Mr. Tesla said: "The optimum relation for the main and additional сой is 3/4L and 4". Is that ratio 
used here? 


COMMENT: If you don't understand this schematic, look at simplest version of the coil 
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Longitudinal EM Wave Interferometry: 
Exothermic 


Ambient vacuum potential 
in distant interference zone 


Meeting of timed 2 
| causes а ее А 


@ тенмин we 


p 2003 1:25:13 


The Tom Bearden Website 


The Tom Bearden 


Help support the research 
Website 


U.S. Air Attack on Libya 
April 1986 


e Slide 1 
e Slide 2 


e "Washington Post" Article 
January 22, 1989 
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U.S. Airstrike on Libya 
April 1986* 


+ 330.5, AIRCRAFTIN STRIKE 
HIGH-POWERED 


* MANY 
"m — COMMUNICATIONS 
— JAMMERS 
E — RADARS 
slecironcsin 9? + SEVERE, | "EMI" ENCOUNTERED. 


U.S. aircraft and missiles. — ONE F-111 DOWNED 
— NUMEROUS WEAPONS WENT ASTRAY 
— THREE FOREIGN EMBASSIES DAMAGED 
— SEVEN AIRCRAFT FORCED TO ABORT 
+ COMMANDERS: "US OR THEM?" 


"Washington Post, 22 Jan. 1989, p. A4 


EM energy: ч Шен уын 
point In spacetime Inside 


— 1:25:19 
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U.S. Air Attack on Libya in April 1986 


* Established QP with the electronics in our aircraft and missile 
* Subtly jammedthem with spurious EMI noise and signals 


р = È Fiw 
AS 
р. 
> > 


Longitudinal Longitudinal 
e - interferom: 
interferometry — =< 
Distant 
АТР pigan seater 
[Ir 1 interferometer 
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Lightning Wall £ 


e Aircraft on course of 270 degrees 

e Approached "solid wall of lightning" in 
an otherwise cloudless sky 
— From very high altitude to near the water 
— Extended north-south as far as one could see 

e Radar scope clear 

e Rigged aircraft for heavy weather 

e Plunged directly through wall 

e Wall was very thin circa 195-1950 


Interview with Patrol plane commander 


© i tette U.S. Navy P5 aircraft 
Over Atlantic, 200 miles east of Norfolk 
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* THEORY DEVELOPED AND FITTED 
* HYSTERESIS MEMORY LOOP 
* CONTROLLED EM INDUCTION 
* IMAGES 
* SENSATIONS 
* PREDETERMINED EMERGENCE 
23 EEG BANDS 
+ uPTOS4X10? uz 
* 41 INDEPENDENT CHANNELS 


SK. муп, “New Approach the Amiyss of Ele trome ap halagrams,” 
DOC Report ADAS, p. 1625. 


E Qm me та n 


apice chenirz orgfimagesfseapons/Lisitynl jpg 11.2003 1:25:27 


Large Longitudinal EM Wave 
Interferometer (LWI) Accident 


e 1958 nuclear explosion near Urals 
— Contaminated 1200 square kilometers 
— Signature of large LWI accident 


— Buried atomic wastes suddenly exploded 

= Region contaminated to this day 

Soviets were well along with advanced LWI 
prototypes and testing 


= In Jan. 1960 Khrushchev announced these 
forthcoming "fantastic" weapons 


— 1958 difficulties would have been resolved by 1960 
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Large Longitudinal EM Wave 
Interferometer (LWI) Accident 


e Expected cause of 1958 accident 


shed over into earth and spread 
— Struck and fissioned d nuclear wastes 
e Developed new safety circuits 
— For transmitter short-out 


пареа 
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(Use of Hidden Information Content of the Field) 
(Can Provide Action-at-a-Distance) 
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(Potential gradients) 
Normal EM Energy: 
м be positive, ог 
negative, or fixed 


festes. Zone 


Hidden 
Bidirectional 
EM energy flow 


^ 
2 
У Whittaker/Ziolkowski S N 
<% Transmitter Arrays = ? 
Y NA 
© T E.Beaden 1994, 1999 (8 to 20 harmonic wavepairs each ) 


Figure 5. Scalar potential interferometry (between the two sets of bidirectional 
longitudinal EM wavepair functions) produces all EM force fields and waves. 
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ANS Two Types of Mutual Assured 
www Destruction (MAD) Systems 


= Sane system: deci. 


Turned off or on standby 

Wait until attacked or attack is imminent 
Humans consider situation, make strike decision 
Command order issued to weapons officers 
Human finger initiates launch sequence 

Usually requires code entry, etc. for assured launch control 


= Insane system: 
— Computer periodically (e.g., every 2 hours) initiates launch 
gS r E 
- Ы correct stop not entered, weapons ЕН launch 
Е another he automatically Teinitiatos the launch sequence 


Oran me re жми 
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THE SIMPLEST VERSION 


Where the output has zero influence on the input 


Shunt | Shunt J 


Resonance capacitor 


Huge 
capacitor 


ON rens 


Batin Аў, | ны А 

spat КЕ AMETE 
Eaton LS | otal nt 
ча аўдып 


It can be used 
Tk this. 


Comment: This is an instance of case 1 where the output coil was removed, and some of the turns from the 
short-circuited coll were used instead. 


THE ASYMMETRICAL TRANSFORMER (BASED ON A SHORT-CIRCUITED COIL) 


COMBINED WITH A STEP-DOWN TRANSFORMER? 
Don Smith 
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Psychoenergetics Weapons Teams 
ФУ. ° Mentally Disable All Personnel 


(COUNTERS ALL SANE MAD SYSTEMS) 
(NULLIFIES HUMAN COMPONENT OF ALL WEAPON SYSTEMS) 


LECTRICAL | 


Е : e 
IN BRAIN, HENCE. // 7 E 
IN MIND, BYPASSING / 

_ SENSORINPUTS 


Effects arise in local spacetime, 
simultaneously in all minds in 
the targeted area 


Site personnel insta 
hypnogogic and mental 


3 
Н 
2 
$: 
8 
5 
& 
E 


teams coord crew actions 
* Standdown insane weapons to 
maintenance standby. 
Minds: then strikes, 
kilis ай personnel, and. 
nullifies site for months. 


Indicators: Two A-10 incidents 1997, LIDA device since 1950s. O тите кюе 


Strikes Against Special Ship S 
and Energetics Weapon Sites 3% 


* Via powerful scalar EM pulses in each targeted area, so sharp timejerks occur 
in time but not in 3-space 
= Coupling interaction of mind operations to body occurs through flow of time 
= Flow or change of flow of time must be smooth, for coupling of mind to body 
» Sharp jerk in time flow snaps mind's coupling to body, instantly separates mind 
* Instant death for every virus, bacterium, cell, insect, mammal, living creature 
e Contaminates struck sites for months, perhaps a year 


Note: In other words, this Is the part of the "preparati 
that attacks the enemy's response capa ну, e D hiss atier ©те manom me 
and fis “arpower) and suppresses 1 
*mindsnapper" weapons provides 100% Es 


"MINDSNAPPER" ATTACK ON SPECIAL 
SHIPS & ENERGETICS WEAPONS SITES 


"We have a new, fantastic weapon ... so powerful that, if 
unrestrainedly used, it could wipe out all life on earth." 


$ fesa, 7 
z d > SARN р : \\) 


= * Minds snapped loose from 
bodies (every living thing) 

* Struck areas completely 
sterilized of all life 

* LWs emitted; slow decay 
of time-charge makes 
contamination persistent 

* Tested twice in Afghanistan 
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How Much Off Guard Are We? 


a itimate U.S. forces have no energetics weapons or 
defenses against them 
= No DoD general, military officer, or enlisted person 
reporting to the government of the United States has any: 
= Training in energetics or energetics weapons 
— Experience in energetics or energetics weapons 
development and usage 
— Training in strategy, tactics, deployment, and 
employment of energetics weapons 
= Knowledge of energetics weapons effects and 
capabilities 
— Knowledge of the energetics weapons, tactics, 
deployment, and employment by the KGB/Russians 
= Civilian and military, scientific and intelligence, and news 
media personnel do not recognize energetics weapons 
effects happening right over their own heads © sess 
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How Much Off Guard Are We? 


= Kill of U.S.S. Thresher in 1963 not recognized. Left signatures. 

= 23 years of KGB weather engineering, particularly over U.S. and 
North America, ignored pops not ра ‘ed 

= Decades of irradiation of U.S. Embassy, fatally injuring three U.S. 
Ambassadors, health changes in personnel shrugged off ineptly. 

= Massive building of underground sites, all through former 
Soviet Union, lamely speculated as perhaps "/ " system or?. 

= 1985, 1986 Soviet kills of U.S. aircraft, spacecraft, personnel ignored 
as "accidents" by legitimate U.S. communities. 

= Quantum potential strike on soldiers in Gulf war ignored. 

Ы Салои potential deterioration of U.S. populace's immune systems 
ignored. 

= Exchange of earthquakes and massive retaliatory destruction of 
Soviet missile ammunition storage sites, 1986-1989, ignored. 

= L.S. scientific and military communities adamantly refuse to rework 
electromagnetics, though known to be seriously flawed. 

= Refuse to apply Stoney/Whittaker work to engineer hidden variables, 
even though present quantum mechanics also known be wrong 
because it does not contain such "hidden order." 

» Refuse to develop, structure, and apply Bohm's а potential, 
for instantaneous action at a distance. Russians developed it. 
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How Much 
Off Guard Are We? 


€ Kill of U.S.S. Thresher іп 1963 
= Not recognized. 
— Left signatures. 
€ 23 years of KGB weather engineering 
— Particularly over U.S. and North America 
— ignored and not recognized. 
€ Decades of microwave irradiation of U.S. Embassy 
— Fatally injured three U.S. Ambassadors 
= Induced health changes in personnel 
— Shrugged off ineptly. Simo 
€ Massive building of underground sites 
— All through former Soviet Union 
— Lamely speculated as perhaps "ABM" system or?. 
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How Much 
Off Guard Are We? 


€ 1985, 1986 Soviet kills of U.S. aircraft, spacecraft, 
personnel ignored as "accidents" by legitimate 
U.S. communities. 

ө Quantum potential strike on soldiers in Gulf war 
not recognized, ignored. 

€ Quantum potential deterioration of U.S. 
populace's immune systems ignored. 

€ Exchange of earthquakes and massive retaliatory 


destruction of Soviet missile ammunition storage 
sites, 1986-1989, ignored. 
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How Much 
Off Guard Are We? 


€ U.S. scientific and military communities adamantly 
refuse to нь though known to 


€ Refuse to M E RE work to engineer 
hidden vari , even though present quantum 
mechanics also known to ee because it does 
not contain such "hidden order. 

® Refuse to develop, internal structure, jand ару 
Bohm's qua ue duni, MM d 
instantaneous action at a distance y great energy 
amplification 

€ Russians dev ntum ntial wont; 

which obsolete all other pedi em рина 
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From The Huntsville (AL) Times 18 Sep 96: 


"Retired Gen, Wayne Downing concluded that U.S. forces 
are so far superior to potential foes that opponents have 
turned to terrorism as the only way of challenging them." 
The Times also provided the information that 

Defense Secretary William Perry agreed with 

Gen. Downing's conclusion. 
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Not important??? 


cuted 


THE RELATIONSHIPS of Don Smith's TPU size and position are important. 


REMARK: Those relationships are used to produce an asymmetrical transformer 


MECHANICAL ANALOGUE OF THE 
ASYMMETRICAL TRANSFORMER 
CASE2 
By Don Smith 
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> JUST HOW MUCH OFF GUARD ARE WE?" 


ation: igence Е ре Вато Missle Threat (NIE) relea: . 
'99t no foreseeable threat to the U. 
'indigenous mis: for at least 15 years. 
+ Clinton has claimed a program for ABM defense is too 
xpensive, would violate ABM Treaty with former USSR. 
Soviets developed an ABM system in violation of the treaty. 
«In June 96 Russia test-launched an SS-19, their 26th ICBM 
test in 5 years. 
+ "Russia still retains and is moderni: avast nuclear 
arsenal... still the only nation of earth that could destro; 
America in a matter of minutes. Indeed, given the weakness 
of the Russian Army, Russia's Superpower, ambitions rest 
more than ever оп its nuclear capabilities.” * 
* "For the first time since the dawn of the nuclear age, there i 
not a single Russian missile pointed at America's children. 
Comment: Punch a computer button and the missiles are 
pointed! The armed missiles are still there, ready and waiting. 
Bulleted info courtesy Washington inquirer, June 24, 1996. + youse Ма Security Chmn, Floyd Spence. 
n Эй ёлюп, State of the Union Messdge. 
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> “Possible Targets: 1995-9 — . 
5 Escalation Phase р 


МҸ (Based on 190687 tox program) | 
К п 


Earthquakes n Power Grids & 
Distribution Systems 
1 Missiles - 
A 0 
Satellites UA 


«д? »))) ) = 


Nets Communications 
Microwave Nets Oars мания and Computer Nets 
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Propagation of Weapon Effects 


= All conventional weapons use propagation 
through 3-space of matter or energy or both 
— Matter (bombs, missiles, projectiles, etc.) 
— Energy (EM force fields, sonic force fields, etc.) 
— Basically one-to-one, or one "bus" to many-on-many 
- Finite propagation velocity у: where 0<v <c 
= Time delay: Shielding and pre-strike retaliation possible 
= Structured quantum potential propagates 
vacuum ordering (vacuum engines), instantly 
— Zero time delay (through multiply-connected spacetime) 
— No propagation "through space", no "velocity" as such 
= Easily one-to-many, without limit 
— Dramatic energy amplifier (gates, amplifies flux ordering) 
— Effects arise in local spacetime; no shielding possible 
— No range limit, since striking distance always zero 


* QP weapons obsolete all other weapons 


Yugoslav Earthquake, Apr. 15 
Followed by Cold Explosion | 979 


Magnitude 7.2 on Richter scale 

Epicenter 33 km. deep 

More than 100 aftershocks 

At Kamenari 

> Adriatic sea mushroomed up 

» Like atomic bomb explosion 

> Signature of a cold explosion 

» Similar to Apr. 1984 test off coast of 
Japan, near Kurils (see inset graphics) 

Note that April is a significant test 

month for the Communists (preparing 

official reports for May Day?) 


OFF JAPAN, NEAR KURILS 
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COUNTERING AN INSANE QP WEAPON: 


Quantum Potential Psychoenergetics 
<@® Strike Mentally Controls АЙ Personnel 
CONTROLLED PERSONNEL DISABLE INSANE QP SYSTEM 
(FOLLOWED BY PERSONNEL KILL OF ENTIRE CADRE BY MINDSNAPPER) 


Bon 


Effects arise in local spacetime, 
simultaneously in all minds in 
the targeted area 


CONTROLLED PERCEIVED REALITY. 


Indicators: Captain Button's lengthy A-10 incident in 1997, LIDA device since 1950s. 
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Gulf War Disease: KGB QP Weapon Induced 
ST Curvature Engines for a Cocktail of Diseases 
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Distant Scalar Potential 
Interferometer with 
iterative self-targeting 
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Self-Targeting in Inner EM 
€ Channel Can Produce а 
^ Quantum Potential 


Once QP is established, Cg ا‎ ag 
is direct and instartaneous. Energy input fo one 
single پم ا‎ emnt rid اسا‎ inatt " 

factions of participation with the input station. = 


Zen 
Ф=====@ HR we 


POTENTIALS NTO LASER UKE 
BEAMS, BETWEEN TWO PUMPED ALLEM OP INTERACTING no 
SOURCES. NOW ONLY PUMPED SOURCES 


TRE CI МАЎ CONNECT Ыыы 
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mae M E i 
" 
A 
Ga 

0525252520 тє, Ns are nodes participating 

No Inthe quantum potential, 
a ا‎ tas ا پک ا ا‎ b. The quantum potential exists as narrow, laser ike 

ting Po potentas beams between participating nodes, even when 
toa foa faserik t directional Deam. the nodes are widely separated. The space 

paa conjugate reflection provides self- is is multiply connected; transmission is instan- 


© ses sue TE арен 
Consider the hidden StoneyfWhittaker bidirectional EM waves that compris the 
If these nodes have sufficient ur 
les 


The Coulomb gauge may apply, 


з quantum potential may be formed. 


Figure 30. Mechanism for generating a quantum potential, by iterative 
self-targeting induced into a system of multiple scattering nodes. 
Once a QP is established, spatial separation has little or no effect. 


———A——-X———— 
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D Major Principles for Use of 
CES Quantum Potential Weapons 


= Must disable dead-man fuzing prior to massive 
use of scalar interferometry weapons. 

= Must assure immediate, complete nullification 
of unique enemy assets (quantum potential 
assets, special ships, and energetics weapons). 

= Personnel can be destroyed instantly with 
mindsnapping; area is sferilized of life, and 
effect persists, gradually dying away. 

= Personnel can be disabled instantly with various 
psychoenergetic weapons; area not sterilized. 

= Personnel can be destroyed in short order by 
using EM BW weapons; area not sterilized. 

= |f foe has energetics weapons, then it is a 
quick-draw "gunslinger" contest unless insane 

systems deployed. 

= Complete surprise is of decisive importance. 

= Tailor effect used to specific target, objective. 

= Note: Must use "insane" MAD systems to deter. © "ceo 
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22° Quantum Potential Weapons: 
E Major Principles (Continued) 


= Three major classes of use exist: © mete воен 
Б ri bulk energy only (as in bulk heating or cooling) without 


ES. of internal stn acting of the bulk energy, so that vacuum engines 
appear in target 

-Use of more deeply nested engines allows direct intervention in mind, 
long term memory, perception, thoughts, emotions, personality 


* Use of vacuum engines allows engineering at a distance of: 
-Atomic nuclei Atomic nuclei including structures, reactions, and transmutations 


tter Bulk matter Includir translations, lattice bonding, chemistry, chemical 
ions, electromagnetic interactions 


инету зу 
> cellular control (recovery) system 
» Popp's cellular control system 
— Cells including: 
icturing, differentiation and dedifferentiation 
» Genetic changes, chemical changes 
» Induction of disease er without normal disease vectors 


Lind oer HEL interface, in ا‎ gig long-term memory, perception, 
el 
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Output 


Noung 


REMEMBER: Any asymmetrical transformer must be adjusted. 


REMARK: Don Smith placed magnets inside the coils, but that is not important for understanding the process. 
as his device does not match the schematic. 


SOME REMARKS ON ASYMMETRICAL IN-FRONT CONNECTION 
(Useful remarks) 


‘Some turns were added on one half of the coil, and some turns were removed from the other half. An additional 
magnetic field Нз was created, with inductance - Lp. 


Anm Cre) 
иа 


* A large part о the total inductance acts as an inductor, and a small part acts as a capacitor. 
This is a well known fact (read books). The total voltage on the coil is less than on its halves. 


‘Yellow = The voltage on the total coil 
Red - The voltage on the large section of that coil 


RESULT: The voltage on it's halves is 4 times the voltage on the total сой 


The measurements were made in the frequency band 10 kHz to 100 kHz. 


вв 
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Separated points are superposed in MCST 

* Connection is instant and bidirectional 

* Propagation through ST does not apply 

* Energy or vacuum engine input to one station 
instantly appears at each and every other station, 
undiminished in magnitude 


* Any station may Insert energy 


* Phase conjugation insertion 
negates 


© TE BEARDEN 1998 
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respons) QuakeChinss 


Quake in Tangshan, China 
28 July, 1975 


e 7.8 on Richter scale 

e Hundreds of thousands killed 

e Accompanied by extensive light, 
electrical effects 
= Starting $ to 5 days before 


= Communications interference 
within 250 km 


— Sky lighting observed OT E BEARDEN 195 
® [Personal comments] 


Бру свет ipons/quakes sm jpg. 


Counting Rifles: Put up or shut up! 
(Exchanging Earthquakes) 


Opening bet 


- Quebec 25 Nov 88 

- Pasadena 3 Dec 88. 
Raise you 

-Armenia 7 Dec 88 
Call - what do you have? 

- Malibu 18 Jan 89 


Four aces 
- Soviet Central Asia 23 Jan 89 
Clear table (stress relief) 


- Bakersfield et al various 
Or асан 


upto. 


Inston t Communication 
by a Quantum Potential 


ine 


BOA CONSTRICTOR LIGHTNING STRIKE 


Westerners tend not to react to slowly increasing things, 
but react to rapidly increasing things. 
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CHARACTERIZING A GIVEN RISK OR RISK FACTOR 


075 


100 


Crisis 


Probability of 
Materializing 
100 5 
075 
0500- 
- — 025 + 
Unlikely 
000. 
000 025 0.500 
Negligible | Marginal | Critical 
Consequence (or Disutility) of Risk 


Ip Jtow:chesere oplimage/vegpons/RskAnasm jpg. 12003 1:27:13 


nap jfwww.cheniere.org/images/weapons/RiskMgtsm jpg 


TECHNICAL RISK MANAGEMENT 


SUPPORT RESEARCHIS TECHNICAL RISK REDUCTION 
AND MANDATORY FOR ANY EMERGING TECHNOLOGY 


SUPPORTING TIME. ————ь RISK 
PHENOMENOLOGY — — — — —»- 
EXPERIMENTS AND MATH MODELING 


каруу cheniere opin 
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Aum Shinrikyo's 
Sarin Faeili 


‘The interior of Satian No. 7, a suspected roduction plant 


Chemical plant (the firstfour stages for production 


— 
STEPS 4 8 5 reya 


Reference: Senate Subcommittee Hearings 


In Scalar Beam Interference Zone 
اا‎ 
» De-phasing of wave/antiwave pairs occurs 
+ Zero-summation destroyed 
» Ordinary EM reappears [Whittaker 1904] 


» Ordinary energy appears or disappears 
(i.e, may produce heating or cooling) 


e Energy bottle effect 
• Can add or extract EM energy 
• Can produce specific ST curvature engines 


© Т.Е. BEARDEN 1999. 
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Here is the result of a capacitor discharging into this сой. 


SECRET 4 
CURRENT AMPLIFICATION 
It a lot of asymmetric transformers are placed with a common flux flow through them, they vill have no influence 
оп this flux flow, as any one asymmetric transformer does not have any influence on the flux flow. И the 
secondary L2 transformer coils are then connected in parallel, this produces current amplification. 
1 2 N 
Flex 
(9 > > > 
+ ж > ж 
> > > > 
+ >| ZA > к= 
> M ж — 
An asymmetrie An asymmetrie An asymmetrie 
Transformer with Transformer with Transformer with 
the second coil the second coil the second coil 
Receiver 
——_ م‎ 
T 123 N 
ronsmitter 
ls L 
Simulated long distance 
= + > = 
AS А RESULT 
You have an asymmetric transformer arranged in a stack: 


SE SE 


u EZA | [юй zz | pz 


ES ES = s 


For flat (uniform) field inside of LS, it can be arranged with additional turns at it's ends. 
x E =I 
S 3 


"Тез и 
nmm | A | pup mm | 2773 


вз 
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w Physicist Schappeller A 
Auralaz Munster, Austria: 
= British Intelligence interview, about 1948 
—-Used Kaluza-Klein theory 
-Worked with Russians 
= Schappeller claimed he could: 
—Cause "implosions" rather than explosions 
— Use gravitational and electromagnetic 
energy 
— Cause large areas of the ocean to freeze 
— Tap earth-ionospheric field 
—Produce enormous energy 
= This is precisely what Hellman worked 
on in the USSR, after WW Il! © шы 


тирик» 


ир 


Initial Soviet Plan for 
Cold War, After WW II 


= Develop and deploy SAM bomber defense 

= Catch up in atomic weapons 

» Master and apply rocketry 

= Wed atomic warheads to rockets 

1 Initiate "Cold" War 

—Bleed the dragon 

—Guerrilla wars 

— Terrorism 

-|nsurgencies 

= Find, develop, and we ‘ 
next ‘great technical breakthroug h 
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area as highest national priority 


ve T e cance 


hp 
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Josef Stalin: Absolute Dictator 


Mp cheniereorg/mages/weapons/Stalin Ism jpg8.11 2008 1:27:30 


* Secret police and sples everywhere 

* Purged his own officer corps 

* Always deeply suspicious 

* Regularly purged his enemies or those 
perceived to be shaky or untrustworthy 

* Absolute power, justice had nothing to 
do with it 

* Opponents often Just disappeared 
in the night, never to be seen again 

* Secret police often tortured, killed them 

* Others sent to slave labor camps to die 
by severe work, starvation, and beatings 
or downright massacre 

* Had experienced unusual abilities of 
Wolf Messing, so knew that some 
persons could do unusual things 

* Forced Soviet weapon physics into this 
psychoenergetics realm also 
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5 m Assembled Academy 


ize S 
“The destiny of communism has been frustrated by the U.S. development of the 
atomic That is not the last great technical breakthrough. The next one 
be Soviet! You will provide me with that great new technical breakthrough at al 
speed, or | will have your heads. Do! make myself clear, comrades?” 
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ee Significant 
Soviet Statements 


="In the final revolution, it does not matter if three-quarters 
of the earth is destroyed, so long as the other quarter 
emerges communist." [Lenin] 


= "If a means of total neutralization of foreign missiles is to 
be found, it can only come from a group of new principles 
in physics, called energetics.” [Nobelian Petr Kapitsa, to Nikita 
Khrushchev, in answer to Khrushchev's demand for a 100% method of 
defense against long range missile attack.] 


= "We will bury you." [Khrushchev, to Nixon, Kitchen Debate] 


= "Ме have a new weapon, just within the portfolio of our 
scientists, so to speak, which is so powerful that, if 
unrestrainedly used, it could wipe out all life on earth. 
It is a fantastic weapon." [Khrushchev, speaking to the 
Presidium, Jan. 1960] © ws TE етен 
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© Nighttraning\mission| May 27, 1997 \ 
IS Jom sane Wing as Captain Bto d, Ñ 
© This was а second |psychoenergetics strike 


r—— 
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T-Polarized Beam Projector 


For intercepting and Distant Masses 
at Various Angles and Distances 


A beam projector interferometer Spacetime 
may be swept in azimuth and curvature 
elevation, under computer control. 
The inte nce zone can be 
quickly swept through the 
surrounding volume of space. 


\ Puset putse2 


booten 


Time-Density 
waveset Sna 
erator 2 *| Delay 
9m generator 
1 ү 
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5) Possible Tests (1) ee 
Е ааа Е 


© 1958 nuclear accident in Urals 

@ Disease induction in U.S. Embassy 
personnel in Moscow 

e Siberian disease/death transmission 
experiments 

@ Destruction of USS Thresher nuclear 
submarine, Apr. 10, 1963 

e Nuclear explosion transmitted into 
ocean underwater, 100 miles north 
of Puerto Rico, Apr. 11, 1963 


ee ces 
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Possible Tests (2) — . 

LI Б F-111's downed in Vietnam 

immediately after deployment 
= Several large earthquakes 
= Mysterious aircraft losses in groupings 
= Numerous underground "nuclear" tests 
= Nuclear tests at oa without 

associated seismic activity 
LI nn altitude rumbles, snaps, booms 

= English coast 

= Off East coast of U.S. 

=. ГУ, West Coast of U.S. in 


@ mere мсн 
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Р SP Tests (3) 


. rip d ree 
О Gold Explosion off Kurils 1984 
— First, a cold explosion. E 
Then test of glen Tesla eM 200 mda: 
* Tests offset from shuttle launch Nov. 85 
* Kill of Arrow DC-8,Gander, NFLD Dec. 1985 
• Titan kill, Vandenberg AFB, CA early 1986 
* Kill U.S. Challenger, off Cape Canaveral 1986 
• Earthquakes induced, 1986-88 
* Dozens of tests of shields around the world 
• Decades of radiating U.S. Embassy in Moscow 
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EXAMPLES OF COILS WHICH WERE ACTUALLY CONSTRUCTED 


The coils are constructed from 5 sections, made from E-type ferrite core with a permeability of 2500, and wound 
using plastic-covered wire. The central sections L2 have 25 turns, and edge sections have 36 tums (to equalise 
the voltage on them). All sections are connected in parallel. The coil Ls has field-lattening turns at it's ends, and 
a single-layer winding Ls was used, the number of tums depending on the diameter of the wire used. 


The current amplification for these particular coils is 4 times. 
Changing Ls inductance is 3% (f L2 is short-circuited) 


SECRET 5 
The power source in Nikola Tesla car "Red arrow" is 
FERROMAGNETIC RESONANCE 


COMMENT: To understand electromagnetic feedback, you must consider the action to be like that of domains. 
which have a group behaviour, or alternatively, spin waves (ike a row of standing dominos falling 
‘over where each one is toppled by the previous one hitting 1). 


90 


Possible Tests (4) 
o Extensive tests 1990-99 in Western Australia 


Engineering of weather since 1990 by Yakuza 
Е dudding test in WA in 90s 


e C-130 engine flameout kill Ф "тео 
• TWA-800 kill 1997 
• Gulf War Disease Induced, 1991 


О eo кувала pps 

• Psychoenergetic control of Captain Button 
e Psychoenergetic control of Captain Svoboda 
О ааа 


aie chenierc rg/imagesweaponstestelsm рав 1.2003 1:27:57 


[Mushroom cloud rising from sea 


| © 0514 hrs, 9 April 1984. 
• Gray-white cloud appeared 
* Rose 60,000 feet in 2 minutes 
• South of Kuril Islands 
— 180 miles southeast of Hokaido 
TTE 


• Soviet testing scheduled 
,at 2100 
| shout eles away a at hrs, 
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Launches from Cape Canaveral 
and Vandenberg AFB 
Provided Practice Targets of Opportunity 


g 


The sinking U.S.S. Thresher, with her controls 
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= ГЫ РТ 1 


D-1 pem E = | D4 


Radiation Counters 
SS 
RC-1 [Г c: 


RC-2 RC-3 RC-4 RC-5 RC-6 
=i PHS | 
m [22] 

+ Experimental Region 


Figure 32. Embodiment of an instrumental array sufficient to discriminate when 
time-density charging has occurred, and that transduction of time-charge 
decay is occurring. © тшн om 
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Transmutation of Radioactive Nuclei at a Distance 


Interferometer fray be multiple ‘Spacetime 
played trough fera is curvature 
d through the radio- engines act 
ез of the nuclear within апу 
ы to be neutralized. intercepted 
Specific engines may be used radioactive 
for altering specific isotopes. Waste. 


„| Waveset 1 
generator [~a 
т 
Engines 
Calculation 
* Trans- 
|__| Waveset 2 mission 
Generator Control 
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Nuclear wastes. 
in pA in 


скелу etc. 


PoF 
T 
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Transmutation of Radioactive Nuclei (2) 


Active Spacetime 
Curvature Engines 


Specific spacetime curvature Zone of action 
engines used are to add excess 
enérgyto selected radio- 
nuclei, including intermediate. 
decay isotopes. In this way, 
decay is dramatically speeded 
up. 


wastes, adding 
excess energy 


Nuclear wastes 
in storage, in 


| J wavesetz| | eon EPS 


(De 
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әп 


Typical Shield) fest Northern Route to Japan, 


18-27 km diameter 


Asahi Evening News, Tokyo 
June 22, 1982 


Multiple tests seen per month, for years. 
Pilots simply.ceased reporting them. 


кардуу cheniere огрйшаре. 
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To win its freedom in the long run, usually a group must 
defeat its attackers or suppressors at least twice. 
* We fought the British twice for our independence. 
* Weare fighting ourselves twice to free the 
A Slaves. American Civil War 
-Civil rights struggle 
* We beat the Germans twice, in WW І and WW II 
* We beat the Hispanics in the Spanish-American War. 


(pats once. ‘They're winning the second by crossing 
. The U.S. is becoming a Hispanic Nation). 


But we also have some unfinished business at hand. 
* We checked the Russians in the Cold War. Once. 
* We checked the Japanese in WW Il. Once. 
* Wechecked the KGB in the Cold War. Once. 
* We checked the Communists in the Cold War. Once. 


We checked Saddam Hussein in the Gulf War. Once. 
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THE BASIS OF FERROMAGNETIC RESONANCE 


When а ferromagnetic material is placed in a magnetic field, it can absorb external electromagnetic radiation in a 
direction perpendicular to the direction of the magnetic field, which will cause ferromagnetic resonance at the 
correct frequency. 


Ferromagnetic rod 


This is an energy-amplifying transformer invented by Mr. Tesla. 


QUESTION: What use is a ferromagnetic rod in Free-Energy devices? 


АМ ANSWER: It can change magnetisation of the material along magnetic field direction without the need for a 
powerful external force. 


QUESTION: is it true that the resonant frequencies for ferromagnetics are in the tens of Gigahertz range? 


АМ ANSWER: Yes, itis true, and the frequency of ferromagnetic resonance depends on the extemal magnetic. 
field (a strong magnetic field produces а high frequency). But with ferromagnetics it is possible 
to get resonance without applying any external magnetic field, this is the so-called "natural 
ferromagnetic resonance". In this case, the magnetic field is defined by the local magnetisation 
of the sample. Here, the absorption frequencies occur in a wide band, due to the large variations 
possible in the conditions of magnetisation, and so you must use a wide band of frequencies to 
get ferromagnetic resonance 


A POSSIBLE PROCESS FOR ACQUIRING FREE-ENERGY 


1. Subjecting a ferromagnetic to a short electromagnetic pulse even without an external magnetic field, causes the 
acquisition of spin precession (domains will have group behaviour, and so ferromagnetics can easily be 
magnetised). 

2. Magnetisation of ferromagnetics can be by an external magnetic field. 

3. Energy acquisition can be as a result of strong sample magnetisation caused by an external magnetic field of 
lesser strength. 


COMMENT: You must use synchronisation for processes of irradiation and magnetisation of the sample. 


a 
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See гае Scalar EM Interferometer 
CIS (LAS) Accident Near Urals, 1958 


= 1958 nuclear explosion near Urals 
— Signature of large scalar interferometer (LASI) accident 
— Buried atomic wastes suddenly exploded 
— Large region contaminated to this day 

= Soviets were well along with advanced LASI prototypes 
and testing 


— Khrushchev announced forthcoming advent of these "fantastic" 
weapons in Jan. 1960 


— 1958 difficulties could have been resolved by 1960 

= Expected 1958 cause: transmitter short-out and 
failure in a nearby LASI discharged its cumulated 
energetics beam energy into the ground 

» Spreading ground pulse struck nearby atomic wastes, 
fissioning nuclei 
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THE KGB/YAKUZA-AUM WAR PLAN 


Dud all quantum potential weapons in other nations via psychoenergetics. 


. 

® Remove U.S, Israel, Brazil, West Europe as military powers. 

* Destroy nuclear weapons, hostile energetics weapons, hostile ships, 
80% of targeted popülaces in first hour of strikes. STRIKE! 


LEASE TRAIN ESCALATE 


б 
3 
Aumfrakuzs 
Acquired 
M nem 1991-94 
Scalar EM Began extensive 
(Energetics) | training of AUM- 
Weapons. Yakuza crews 
Gom in Russia with |g, 
Geosurvey | Practice firing 
See | fe Meme lone U.S. targets, 
(Western ustralia. Jteam | 315916 USAI 
Meum) | onoverwena: | Diae USAF 
for training. wid senator: ValueJet? A-10s 
KGB Tested ОР | engineering. | surged 
population wpn | Preparing for | Ура 
(Guif War occupation of 
Syndrome) | West Australia | Scala in 
O m oot selected pathogens. 
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strategic deception plan. 


scalar interferometry. 


Plan 
igger terrorist BW, & WMO attacks. 


Enhance BW Infections with ОР 
When ready,counter insane QPw 

with psychoenergetics. Destroy ОР wens. 
Dud all nuclear weapons worldwide; 
Time snap scalar weapons sites 
Attack major target populations w/QP. 
Then cleanup with interferometry strikes. 


hup: 


Why Western Science is 
Ignorant of KGB Energetics 
e Foundations of electrodynamics and much of 
Western physics are seriously flawed 
e Only just rediscovering longitudinal EM waves 
e No knowledge of using time-polarized EM waves 
e Does not know a powerful GR is hidden in EM 
Ignores inner structure of potentials, waves, fields 
Hotly defends errors, ignores for a century 
Determined to push big nuclear science 


Suppresses research to approved dogma by 
rigorously controlling precisely what esearch the 
funds can be used for 
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Transmutation of Radioactive Nuclei at a Distance 


Interferometer (may be multiple 
beam or single beam) is 
d through the radio- 
of the nuclear 
pein MON heey 

Specific engines may be used 

Tor altering specific isotopes. 
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THE YAKUZA. 


THE YAKUZA 
(JAPANESE MAFIA) 


To do business with Japan is to do business with the 
Yakuza 


The Last Samurai, Defending Bushido 


< 3 Major Yakuza Groups, In 
Coalition. 
+ Penetrate Japanese Government. 
+ Open Offices, Signs on Street. 
+ Public Romanticizes Yakuza as 
Last Japanese Samurai 
+ In Large High-Tech Corporations. 
+ In Control of Japanese Banks. 
+ Japanese Real-Estate Rip-off. 
+ $500 - 1,000 Billion per Year 
Income. 
+ Rapidly Spreading in U.S. 
e Uniting Mafia Groups Worldwide. 
e Coalition with Aum Shinrikyo. 
+ Leased Russian Energetics 
Weapons. 
+ Crews On-site in Russia, Trained. 
e Practice Firings into Western 
Australia for Three Years. 
(Dozens of Shots per Month) 
+ Now in Escalation Phase, Killing 
U.S. Targets. 
+ All-out Strike on U.S. ready 1999- 
2000. 
+ Now held in check by KGB, dead- 
© 1995, 1996, 2001 T.E. BEARDEN man 
fuzed by small nation friendly to U. 
s. 
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Yugoslav Earthquake, 
Followed by Cold Explosion Ё 

= Magnitude 7.2 on Richter scale 

= Epicenter 33 km. deep OFF JAPAN, NEAR KURILS 

= More than 100 aftershocks 

= At Kamenari: 
- Adriatic sea mushroomed up = 
— Like atomic bomb explosion 
— Signature of a cold explosion 
- Similar to Apr. 1984 test off coast of Japan, near 

Kurils (see inset graphics) 

= Note that April is a significant test 
month for the Communists (preparing 
official reports for May Day?) 
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USEFUL COMMENT: A ferromagnetic shield will not destroy the inductance of any coil placed inside it, 
provided that the ends of that coil are positioned on one side of the coil. 


Ferromagnetic 
‘Two ends are on Shield (pipe) 
опг side of the coil 


But, this coil can magnetise the ferromagnetic shield. 


SECRET5 CONTINUATION 
TWO PERPENDICULAR COILS ON A COMMON AXIS 
g waves, spin waves, domino effect, laser effect, open resonator, etc...) 


(Stan 


EXPLANATION: Standing waves can be excited not only in Tesla's “horseshoe” magnet, but also in Tesla's 
ferromagnetic transformer (excited by sparks...) 


[ 
d ee Soins orientation 
Spark excitation. 


Excitationgoil Excited coil 


Spark excitation 


COMMENT: Excitation can be arranged in different ways, by coils connection. The frequencies of oscillations in 
а coil depends on the number of tums in it (a big variation is possible due to this factor). 
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-FOREWORD -- 


This paper is an adaptation of the oral/visual presentation given 
by the author at the 1983 Annual Conference of the U. S. 
Psychotronics Association on Saturday, July 23, 1983. 

The presentation was delivered directly from the vugraphs 
alone, and not from a formal, written text. 

The title of the presentation at the conference was "New 
Electromagnetics: Where the ‘Old Math’ Took the Wrong Turn." 

As originally conceived, the lecture was to be given in a single 
period of some 45 minutes and cover only the first part of this paper, 
the clarification of the vector concept in physical theory. The 
Symposium director so graciously scheduled two periods instead, 
allowing time to present additional material further clarifying vector 
and scalar waves, and to present a variety of unusual physical 
mechanisms that apply the concepts. 

After the conference, the author prepared this paper directly 
from the same slides, in the same order. However, no attempt was 
made to match the words in this paper to the words actually delivered 
in the formal presentation. The gist of the two, however, are the same 
— except that, in the conference lecture, the author covered (as an 
aside) some important additional material: (1) the nature of what 
actually occurs in an "electrical ground," and (2) the author's 
explanation of the theory of Tesla's magnifying transmitter. 

An audio tape and a videotape of the author's USPA 
presentation were made by the conference officials. Copies are 
available at nominal cost from Mr. Robert Beutlich, Secretary/ 
Treasurer, U. S. Psychotronics Association, 3459 Montrose Avenue, 
Chicago, Illinois 60618, U.S.A., 
phone (312) 478-7715. 
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OUTLINE 


+ MAIN BRIEFING 
> TRANSLATOR EFFECTS 
> POTENTIAL WEAPONS 
> INCIDENTS 
> CONCLUSION 


» HISTORICAL BACKGROUND 
» TESLA/MORAY 
» WWII AND AFTER 


» ELEMENTS OF THE EMERGING 
THEORY 
» LONGITUDINAL/ TRANSVERSE 
WAVES 
» VACUUM/MASS EFFECTS 
» FLAWS IN VECTOR THEORY 
» IMPLICATIONS 


This presentation is one part of a three part presentation, 
consisting of the main briefing on physical effects, the historical 
background, and the elements of the emerging new electromagnetics. 

In this present briefing I will not cover the historical 
background. Instead, first I will address the concepts of the new 
theory, and then I will give an abbreviated main briefing, including 
some weapon aspects. I will present one simple free energy motor and 
show how it works, and where it gets its energy. 

Much of this material I have known for some time, but have 
hesitated to release it because it enables one to develop -- in a fairly 
straightforward manner -- weapons and beams (ray) systems that can 
disable electronics, computers, communications, and people. Anyone 
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handy in electronics, who has a few thousand dollars and access to 
bench equipment and an electronics parts supply house, can develop 
these weapons in his or her basement workshop. But because certain 
very radical elements in this country already know some of this 
information and may plan to utilize such devices in criminal activities, 
Lam openly releasing the information as a warning, to be prepared. 

Of course there are many good things that can be developed 
with this technology, including machines to heal a remarkable variety 
of ailments and illnesses. I strongly urge everyone to use this 
information wisely and only to benefit other human beings. There 
exists a cosmic or karmic law for those who misuse it against their 
fellow persons; if one does that, one will assuredly suffer the 
consequences. 

Also, I strongly urge the development of Western defenses 
against the Soviet strategic and tactical weapons; already developed 
utilizing these principles. Unless the West wakes up to the extreme 
urgency of this task, in the near future we may be overwhelmed in 
short order by a much harsher, dictatorial system. If that should 
happen, it will plunge the human race into a new dark ages far more 
terrible than that dark period in history following the fall of Rome. 

These are the final times, and this is the beginning of the final 
technology. The ability to directly engineer physical reality itself has 
been laid in our laps. Pandora's box is already spilled open, and there 
is no longer any stopping the new technology. 

Let us prepare, then, for that which is to come. 

With these introductory remarks, let us now turn to the main 
presentation, 


Next Slide 
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CHARACTERISTICS OF SELECTED CONCEPTS 


CONCEPT CHARACTERISTIC 


FLOW OF OBSERVABLE MASS 


* ENERGY [PARTICLES 

+ ANENERGY FLOW OF VIRTUAL PARTICLES 

* PRESENT VIRTUAL PARTICLE FLUX TIED. 
"CHARGE" то 


OBSERVABLE MASS PARTICLES 


TRUE CHARGE | VIRTUAL PARTICLE FLUX 
[WITHOUT MASS 
| MULTI-DIRECTIONAL FLOW 
[THROUGH A POINT 


* FLUX 
UNI-DIRECTIONAL MOVEMENT 
* FLOW ОЕА FLUX 
[GRADIENT] 
* CURRENT UNI-DIRECTIONAL GRADIENT 
ОЕА 


[USUALLY CONSTRAINED] FLUX 


On this slide I show some fundamental defining characteristics of 
energy, "charge" or charged mass as presently in the theory, flux, flow, 
and current, These fundamental concepts are often somewhat 
confused in the literature. 

Particularly note that the concept of energy, being tied to "the 
capacity to do work," is specifically tied to the concept of ma 
Eventually, energy must be expressed in terms of moving masses -- 
specifically, in accelerating or decelerating masses. 

I introduce the term "anenergy" here, specifically in relation to 
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the concept of a virtual particle. Anenergy is roughly equivalent to the 
present idea of "virtual energy," 
except it more precisely implies the flow or flux of virtual particles. 
We also redefine charge as virtual particle flux, in order to 
remove the present error in EM theory where "charge" always implies 
а charged mass. The electrostatic scalar potential, phi (Ø) , then 
merely becomes the intensity of the massless charge -- that is, the 
intensity of the virtual particle flux -- at a point. Let me point out, 
however, that in the new view this "point" is always in n-dimensional 
space, where n is equal to or greater than four. The present 3-space 
formulation of @ is thus a highly special case. 


Next 
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QUOTE FROM NIKOLA TESLA: 


"THE HERTZ WAVE THEORY OF WIRELESS 
TRANSMISSION MAY BE 

KEPT UP FOR A WHILE, BUT I DO NOT HESITATE 
TO SAY THAT 

IN A SHORT TIME IT WILL BE RECOGNIZED AS 
ONE OF THE MOST 

REMARKABLE AND INEXPLICABLE ABERRATIONS 
OF THE SCIENTIFIC 

MIND WHICH HAS EVER BEEN RECORDED IN 
HISTORY." 


ikola Tesla 
"The True 


The Electrical Experimenter 


One of the things we will find is that Hertz or transverse 
electromagnetic waves are strictly mass waves in a charged mass 
particle medium. 

For example, transverse EM waves do not, and CAN not, exist 
in vacuum. Vacuum EM waves are longitudinal waves of 
compression and rarefaction. What is compressed and rarified is the 
virtual particle flux that comprises vacuum itself. Vacuum EM waves 
in this virtual flux are just like sound waves in air — in the flux of 
molecules and atoms that comprise the atmospheric gas. 

Nikola Tesla, of course, knew this and he frequently pointed out 
the falsity of the accepted transverse wave theory. Here is one Tesla 
quote, for example, taken from The Electrical Experimenter. (PAUSE) 

Almost every scientist -- even the "Tesla bugs" -- have thought 
Tesla wrong in his adamant opposition to the idea of Hertzian waves in 
the vacuum. 
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As we shall see, Tesla was right and all the present scientists 
and textbooks are wrong . 


Next Slide 
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SLIDE 5. 


FORCE BETWEEN TWO LIKE CHARGES 


FIXED 
“STATIC” 
CHARGE 


А NEGATIVELY CHARGED 
Е TEST MASS 
Р N 2 [е.2., AN ELECTRON] 
2 BROUGHT INTO 


ок VICINITY OF q; 


EXPERIENCES 
NOTE THE 
SPINNING. 
DONE WITH A 
FOR THERE 
NATURE. 


In my presentation last year, I noted some 22 fundamental flaws 
in present electromagnetics theory. One of these flaws was in the 
actual vector theory itself, As we shall discover, one cannot simply 
plug geometrical vectors into physical systems without making 
fundamental errors. The vector concept itself must be adapted, for 
there are now four different kinds of vectors in physics, all confused as 
the same thing. We will come to that shortly. 

To begin, let us look at the fundamental kind of experiment, 
shown on this slide, from which the idea of electrical force and electric 
field was taken, 

We have a fixed static charged object q(1) in the laboratory, and 
we bring in a test charged mass q(2). The test charged mass may even 
be a single electron, as we illustrate here, We show in our example the 
fixed charge to be negative. When we release the test charge electron, 
it accelerates away from the fixed charged mass, as shown on the 
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А FORCE Ё, AS SHOWN. 
ELECTRON ACTUALLY IS 
THIS HAS NEVER BEEN 
TRUE "STATIC CHARGE", 


IS NO SUCH THING IN 


ACTUAL COILS 


COMMENT: The positions of the coils on the rods depends on whatever ferromagnetic material is being used, 
and on it's size. The optimum arrangement has to be determined through experimentation. 


А transformer can have two pairs of coils: exciting (tubes), resonance or load (inside) 
- see Tesla's picture 


TOROIDAL VERSION OF AN ASYMMETRIC STACKED TRANSFORMER 


An inductor L2 is placed on the central ring between the short-circuits of the core, and the coil Ls (not shown) is 
wound around all three rings, covering the whole of the toroid - this is an ordinary toroidal coil 


The number of short-circuit depends on your requirements, and influences on the current amplification. 
THAT IS ALL, GOOD LUCK ... 


CONCLUSIONS 
1. The Energy-Conservation Law is a result (not reason) of symmetrical interaction. 
2. The simplest way to destroy symmetrical interaction is by using electromagnetic field feedback. 
3. All asymmetrical systems are outside the area covered by the Energy-Conservation Law. 


THE ENERGY CONSERVATION LAW CANNOT BE VIOLATED 
(The field covered by this law is only symmetrical interactions) 


No Private or State secrets are contained in this document. 


There are no ready-to-use schematics in this document, as all diagrams are only provided as an aid to 
understanding the principles involved. 
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diagram. Note that we have no force at all until we bring in the test 
charged mass. Indeed, we shall find that the force is actually 
COMPRISED OF the accelerating test electron. Specifically, it is not 
something mysterious which appears in vacuum and PUSHES on the 
electron, We shall find that FORCE IS AN EFFECT, NOT A 
CAUSE. It CONSISTS OF the "smeared mass" that is accelerating -- 
in this case, it consists of the smeared, accelerating electron, 

We summarize the experiment: in the absence of the charged 
test particle, no force exists in the vacuum, When we bring in the test 
charged mass, it accelerates away, and THE FORCE CONSISTS OF 
THAT ACCELERATING CHARGED MASS PARTICLE. The 
experiment does not at all address or deal with WHAT EXISTS IN 
THE VACUUM AROUND CHARGED MASS 0(1) IN THE 
ABSENCE OF TEST CHARGED MASS Q2). Any assumption of a 
force existing in the vacuum is sheer speculation and not based on this 
experiment. 


Next Slide 
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SLIDE 6, 


REPETITIONS LEAD TO THE VECTOR "FIELD" CONCEPT 


REPEATING FIGURE 4 A NUMBER OF 
TIMES LEADS TO SETS OF FORCE 
ARROWS, WHICH WE THEN VISUALIZE 
IN TOTAL AS A FIELD, É, OF FORCE(S) 
ABOUT qı 


RIGOROUSLY, THIS "FORCE FIELD" 
WOULD REQUIRE THAT A SPINNING 
CHARGED PARTICLE OF MASS EXIST 
AT EACH AND EVERY POINT IN SPACE 
ABOUT qı 


ide, we show that, as we repeat the experiment by 
bringing in the test charged mass from differing directions, the same 
thing happens around the fixed charged mass q(1). Test charged mass q 
(2) -- our electron -- accelerates radially away from q(1). 

As we repeat the experiment and draw many of the little arrows 
radially outward, gradually the idea of a "vector field" emerges. That 
is, we form the idea that, at every point in space around fixed charge q 
(1). there exists one of our little vector arrows. Thus we assign a vector 
field to the space: to every point of it, there is assigned both a 
magnitude and a direction. 

However, note that this does not describe the situation as it 
exists, at any time, in the "present," That is, rigorously any one arrow 
only exists whenever a little test charged mass is present and 
lerating radially away. 

We may take the view that the arrow WILL exist WHEN a test. 
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charged mass is brought to that point and released. In that case, the 
arrow WILL exist in the FUTURE, not the present. And we may refer 
to that as, it POTENTIALLY exists, when and if.. „ete. 

So already we see a fundamental logical problem in the idea of 
such a field. It WILL exist in the future, but only POTENTIALLY 
exists in the present. 

Of course I am not the first one to point out such difficulties; the 
fact that the field concept is erroneous is already well-known to 
foundations scientists, But it is such a USEFUL concept that it is 
retained. 

Now the E-field, or electric field, is defined as "the accelerating 
force on a charged mass per unit charged mass accelerated by it." If 
there is no charged mass present to be accelerated, then there can be no 
E-field present. 

So E-field cannot exist in vacuum, for vacuum presupposes the 
absence of all observable mass. 

So we can rigorously say that no E-field of force exists around 
the charged mass 4) IN THE PRESENT. At best, it can only 
POTENTIALLY exist IN THE FUTURE. 


Next Slide 
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A SCALAR HAS A HIDDEN [VIRTUAL] VECTOR 
SUBSTRUCTURE 


VESSEL 


PRESSURE P AT A POINT 
IN A CONTINUOUS FLUID 
IN A CLOSED VESSEL 


THE ACTUAL MICROSCOPIC 
SITUATION AT POINT P 


Our next slide shows that a phy: 
hidden vector substructure. 

For example, we show on the left a closed vessel containing a 
pressurized gas. The pressure at a point in the gas is a scalar quantity, 
since it has a magnitude but not a direction, However, physically what 
we have in the gas is a flux of individual molecules continually 
through any small volume, which we may let approach a point in the 
limit. Thus we have a flux in all directions through the point at which 
we specify pressure. 

That is, the scalar "pressure" at a point may be said to contain a 
substructure of individual molecule flow vectors. 
All physical process scalars have such hidden substructures. In 


al scalar quantity has a 
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the equilibrium case, the summation of all the individual flux vectors 
yields a resultant vector zero. 

Thus we take the view that ANY PHYSICAL PROCESS 
SCALAR IS ALSO A ZERO VECTOR, AND ANY ZERO VECTOR 
IS A SCALAR AND CONTAINS A SUM-ZERO HIDDEN VECTOR 
SUBSTRUCTURE. 


Next Slide 
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SCALAR AND VECTOR SUBSTRUCTURES 
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Now let us see if we can do some unusual thinking about the 
hidden vector substructure of a scalar or zero-vector. 

On the leftmost figure in this slide, we show a plate with 
balanced opposing forces. The vector summation of all the forces’ is 
zero, so the system has no resultant vector. The plate therefore does 
not move. However, the plate -- that is, the medium in which the 
forces act -- is stressed, much like the previous example of pressure in 
a gas. The difference is that now the stress is patterned in its 
substructure, and not random, Now suppose we rhythmically vary the 
forces, each the same, in a regular manner in time. Yet we maintain a 
continuous balance, so there is never a system resultant greater than 
zero. In this case, we maintain our vector zero, but we are producing 
regular stress waves in the plate medium... 

I think you now can see that I can vary the individual opposing 
vector pairs so that rhythmic waves flow from top to bottom, or from 
bottom to top. That, of course, will describe a vector gradient 
traveling through the medium, and that will be an ordinary "vector 
wave." Is there any way I can make waves through the medium, and 
not have such vector waves ever appear? 

Indeed there is, if I look further into the substructure. Take one 
point on one of the vectors shown acting on the plate in the left 
diagram. That point is a scalar, and it also has a substructure of even 
finer vectors, as shown in the lower middle figure. And any point in 
one of these second-order hidden vectors is a scalar and composed of a 
still finer hidden vector substructure, as shown in the lower right 
figure. This process repeats ad infinitum, and all is structures within 
structures. At least it can be modeled that way, for it already is treated 
that way in particle physics. 

Now go back to the second order vector substructure, Here I 
can establish whatever patterns I wish, and not affect the first order 
pattern shown in the figure on the left. I can even rhythmically vary 
things in the second order substructure, and leave a blissfully 
unchanged first order substructure, to the first order observer. 

So I can make as many waves; as I wish through the medium, as 
long as 1 stay second order or higher, and the external observer will 
never see any change at all unless he has a special detector of some 
sort to detect the lower substructure changes. 

As I showed in the Appendix to my book, The Excalibur. 
Briefing, these substructures are in reality the same thing as 
hyperspaces. And movements in them can proceed much faster than 
the speed of light. 

So I can have higher order signals and waves through the 
stressed medium without changing the overall first order stress in the 
medium. 

This is a sort of super-relati 
special case, 


ty; the present relativity is just a 
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Superluminal communication systems are perfectly possible, but 
not with the present first order transmitters and receiver/detectors. 

Note also that higher order stresses -- stresses in the higher order 
substructures -- represent special stresses in time, and time has an 
internal stress-pattern substructure, The higher order stress waves are 
phase waves or phase fluctuations in that respect 

Also note that Charles Musés has already created the 
hypernumber mathematics of the structure of time, and it is largely in 
his mathematics that these concepts will have to be mathematically 
modeled. 
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SUPERPOSITION DOES NOT ELIMINATE 
THE VIRTUAL SUBSTRUCTURE 
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TWO OR MORE MACROSCOPICALLY "EQUAL" 
VECTORS OR SCALARS CAN DIFFER 
DRASTICALLY IN THEIR VIRTUAL 
SUBSTRUCTURE DISTRIBUTIONS. EVEN TWO 
"ZEROS" MAY BE DYNAMICALLY DIFFERENT 
DUE TO THEIR DIFFERING SUBSTRUCTURES. 


Next we show some simple substructures of a zero vector. All of 
these vector systems sum to zero vectorially. Note that if we 
superpose two of these structures, all substructure vectors are still 
present., and the vector summation is still zero. 

Also notice that, from the standpoint of substructuring, zeros can 
be and are drastically different. 

We can even make rhythmic waves in the substructure by 
superposing patterned zero vectors in a regular fashion. 
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PHYSICAL VECTORS 
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VECTOR: A "SMEARED 
PARTICLE" 


FOUR MAJOR PARTICLES IN 
PHYSICS: 

- POINT [MASSLESS, 
CHARGELESS] 

- MASS [CHARGELESS] 

- CHARGED MASS 

- CHARGED POINT [MASSLESS] 


LEADS TO FOUR MAJOR 
VECTORS: 

- GEOMETER'S 

- MECHANIC'S 

- ELECTRICIAN'S 

- ADVANCED ELECTRICIAN'S 


In quantum mechanics, as we approach the quantum level, we find 
that the notions of a particle (static concept) and a wave become 
inseparable. That is, any particle becomes a "smear" in length and 
time, and it becomes inseparable from its smear. At ће quantum 
level, there is no separate energy, length, mass, momentum, energy, or 
time -- all are welded together inextricably into a quantity called 
"action," having the units of angular momentum. 

So at the fundamental quantum level, a moving point becomes a 
smear, and a vector represents a physical, undifferentiated entity. 

To go quickly, we now define a vector as consisting of a 
smeared particle. That is, the particle is smeared in both time and 
length, and it is not differentiated from time or length. 
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There are four kinds of particles in physics which can be 
smeared to form vectors. First, there is a point in space or spacetime. 
This point may be approximated as massless and chargeless. At least 
that is the way the geometers of old conceived it in the abstract, and so 
the idea of a "point" in space assumes it to be chargeless and 

massless. Second, there is a tiny particle of mass, often abstracted to 
be a "point-mass," but visualized as having no charge. This is the 
mechanic's particle. Third, there is a tiny charged mass, such as an 
electron, and this is the electrician’s particle. Again, it is often 
abstracted as a charged point-mass. Fourth, there is a charged point, 
having no mass, and this is the advanced electrician's particle, which 
he uses to form the idea of potentials and fields. 

Smearing these four particles at the fundamental quantum level 
produces four different kinds of physical vectors: the geometer's, the 
mechanic's, the electrician's and the advanced electrician's vectors. 
They are all different, 
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THE FOUR VECTORS OF PHYSICS 


MASSLESS SPATIAL MASS SYSTEM 
SYSTEM VECTOR VECTOR 
be] ==] 

(GEOMETER'8 VECTOR) (MECHANIC'S VECTOR) 
CHARGED MASS CHARGED SPATIAL 
SYSTEM VECTOR SYSTEM VECTOR 


ueri i = Е. H &] 
EDS E Pur nu 
(ADVANCED ELECTRICIAN'S 
(ELECTRICIAN'S VECTOR) VECTOR) 


On this 
vectors. 

Note that they may be visualized as smeared particles, but the 
particle is not separate from the smear in time and length, 

Each vector must be considered as a unitary entity - it is a 
special kind of quantum, if you will. 

Each is a special quantum of motion. 

And Dewey Larson has it right when he says, "All is motion." 


ide we show a graphic illustration of each of these 
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FORCE DEFINITION 


e A TRUE DEFINITION IS AN IDENTITY. 
Е = d/dt (mv) 


« FORCE CONSISTS OF 
THE TIME RATE OF CHANGE OF 
MOMENTUM 


« MOMENTUM IS A MASS SMEARED 
THROUGH 
A LENGTH IN A CERTAIN TIME 


« FORCE CONSISTS OF MASS- 
MOTION-CHANGE 


+ FORCE IS AN EFFECT, NOT A CAUSE ! 
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We now look a little closer at the concept of a force. 

I point out that a true definition is an identity. If a supposed 
definition of an entity is not an identity for that entity, then it is not a 
definition at all, but only a statement ABOUT the entity. 

It may come as somewhat of a shock to the normal engineer and 
scientist that the foundations concepts of physics -- such as force, 
s, energy, etc. - are ALL in serious difficulty and contain many 
unresolved logical conflicts. 

Force is in that kind of difficulty, and it has that kind of logical 
conflict. 

In fact, in its force equations, phys 
own present definition of force. 

As we show here, force is generally defined as the time rate of 
change of momentum. 

If that is true, then as an identity the definition states that a force 
CONSISTS OF the time rate of change of momentum. 

‘And of course, momentum is mass times velocity. Hence 
momentum is а mass smeared through a length and through a certain 
time, 


not even applied its 


Force then consists of the time rate of change of that smearing. 
That is, we smear the mass through time and length, faster or slower. 

But if foree CONSISTS OF that smearing change, it does not 
CAUSE it. 

Force is thus an effect or result, not a cause. 

This implies that there is a more fundamental mechanism that 
causes or generates force itself -- ANY force. If we can find that 
hidden mechanism, we may well find the long-sought unified field 
theory, since it will unify all forces on a common mechanism. 
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6. FORCE CONSISTS OF А “SMEARED MASS" 
T. IT IS MASS-ACCELERATION, IT DOES NOT CAUSE IT. 
8. FORCE IS AN EFFECT, NOT А CAUSE! 
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On this slide, we show briefly how one might express this idea 
in mathematical symbology. 

Macroscopically, momentum consists of mass times velocity. 
Microscopically, the mass and the velocity are inextricable, and it is 
not proper to speak of a "mass in motion,” but only of "mas: 
We show this in equation 2. 

We take the macro definition of momentum, as shown in 
equation 3, and express it for the microscopic, unseparated case, as 
shown in equation 4. 

In the nonrelativistic case, we may consider m-dot to be zero, 
since the time rate of change of mass is almost zero. In that case, force 
may be defined for the microscopic case as a smeared accelerating. 
mass, as shown in equation 

Force thus consists of the welded mass and acceleration, with no 
seam in the middle. 

It IS mass-acceleration; it does not CAUSE it. Therefore force 
is an effect, not a cause. 
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FORCE AND E-FIELD DO NOT EXIST IN VACUUM 
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2. WITHOUT M, THERE IS NO Mp, NOR 5 
3. HENCE FORCE DOES нот EXIST IN VACUUM, 
4. P ue 
5. WITHOUT M, THERE IS NO Рот, NOR Sem: 
6. HENCE E-FIELD DOES NOT EXIST IN VACUUM. 
7. SIMILARLY, B AND G DO NOT EXIST IN VACUUM. 
8. NO FORCE FIELD EXISTS IN VACUUM. 
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But if force CONSISTS OF mass welded to acceleration, it 
cannot exist in the absence of mass. 

Hence force does not exist in 
vacuum, 

Further, the E-field (Electric field) of a charged particle is 
defined as the force on a charged mass, divided by the mass. 
That is, the E-field is thought to represent the force per unit 
ss. And then it is assumed to exist in vacuum. 
ss or charged mass, observably, 
Without mass, neither force nor charged mass exi 

Therefore the E-field does not exist in the vacuum. 

Magnetic field (B) and gravitational field (G) are similarly 
defined, and they have the same logical difficulties. 

Therefore neither magnetic field nor gravitational field 
exist in vacuum. 

A priori, NO force field exists in vacuum. 

The greatest error in physics has been the assignment of a 
force as a cause, and thus assigning it to the vacuum. The force is 
an effect, and it never exists in vacuum, a priori. 
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COROLLARIES 


. MORE PRIMARY MECHANISM 
CAUSES/GENERATES 
FORCE -- ANY FORCE 


« FORCE DOES NOT EXIST IN VACUUM, 
SINCE 
VACUUM IS THE ABSENCE OF MASS 


« FORCE FIELDS DO NOT EXIST IN 
VACUUM 
+ E-FIELD 
* B-FIELD 


+ TRANSVERSE [HERTZIAN] WAVES 
DO NOT EXIST IN VACUUM 
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Without belaboring the issue, I now point out and 
summarize some of these conclusions. 
First, a more primary mechanism causes or generates force 
-- ANY force. 
Second, force implies the presence of mass a priori. Force 
does not exist in vacuum, since vacuum is the absence of 


mas 


Third, no force fields of any kind exist in vacuum, 
including É-field, B-field, and gravitational 
field. = 
Fourth, since Hertzian waves are defined in terms of É and 
H force fields, and these fields do not exist in vacuum, then 
Hertzian waves do not exist in vacuum. 

Tesla pointed out long ago that vacuum EM waves are 
longitudinal waves, not Hertz waves. Vacuum EM waves are 
similar to sound waves in a gas. 

The Hertz wave exists as a matter wave in the electron gas 
in a transmitting antenna, and in the electron gas in a receiving 
antenna, but does not exist in the vacuum in between the two 
antennas. Between them, EM waves are longitudinal waves. 
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SLIDE 16, 


ENERGY IS DERIVED, NOT FUNDAMENTAL 


e ENERGY IS CONGRUENT TO WORK 
dW=F +S 
BUT FORCE IS AN EFFECT, НОТ A CAUSE 
THUS WORK 18 AN EFFECT, NOT A CAUSE 
ENERGY=WORK CAPACITY 
A MORE FUNDAMENTAL MECHANISM GENERATES "ENERGY" 


= 2А 
AE ^T 


ENERGY I$ AN EFFECT, NOT A CAUSE 


Energy is usually taken as "the capacity to do work" at. 
some future time. In other words, when we refer to the energy of 
something, we refer to HOW MUCH WORK IT CAN DO IN 
THE FUTURE, IF AND WHEN WE ARRANGE FOR IT TO 
DOIT. Rigorously, a body has no "work" at a particular instant 
in time, so we use "energy" to refer to potential work that can, or 
will, be done in the future. Thus energy is always congruent to 
work in the future. 

And for that reason, the units of energy are the units of 
work; the only difference is in the time the work is done, relative 
to the "now" or "present" we are speaking of. 

Energy is the potential for work to be done in the future. 

But what is work? 

Well, work is defined in terms of the movement of a force 
through a distance. And it is understood that only the projection 
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of the force along the line of movement is "working." Thus work 
is defined differentially as shown on the slide. The differential of 
work is equal to the dot product of the moving force times the 
differential of displacement. 

But as we have seen, force is an effect, not a cause. 

That is, when we calculate the work done, it's always in the 
past, never in the present or future. It's always been DONE, and 
has been expended. 

Being in the past, it's gone forever, so it certainly isn't the 
CAUSE of anything which happens in the future. 

Thus work is an effect, not a cause. 

That's interesting, because then it certainly does not 
directly generate "energy," since energy is something in the 
present which speaks of future work to be done. 

Rigorously, the fundamental quantum -- which is what 
exists in the present, in unseparated and unquantized form -- 
consists of action. NOT energy, NOT time, NOT length, NOT 
momentum exclusively, but all of these INclusively. 

‘And a change in energy occurs when a quantum is 
separated at a certain rate in time. Thus delta energy equals the 
time rate of change of action, or delta action divided by the delta 
time used in separating the quantum and fissioning it into parts 
(collapsing the wave function). 

Thus energy itself is an effect or result of a more 
fundamental mechanism, and it is not a cause. 

In quantum mechanics all this has been neatly "buried" 
in the mysterious "collapse of the wave function,” which is 
supposedly what "causes" everything to happen. And then we 
swear that what results after the collapse is a totally statistical 
selection from the possible states of the system we 
are examining. We thus say that the microworld is 
totally statistical at base. Of course we also build a wave 
equation or wave function which propagates forward in time with 
rigorous causality, and that wave or function absolutely controls. 
the basket of "possible states" allowed . 

All that says is that the "wave function times time" is what 
exists in the present, when observation has not been made by 
"stopping time." And then we "stop time" in a rather blunt. 
manner, somewhat like firing a billiard ball blindly into a group 
of billiard balls on a table, and we live with what gets hit and 
pops out. 

If we examine this "time" that is flowing, look into its 
substructure, and arrange that substructure as we will, we can 
control which "billiard ball" is hit and which pocket it goes into. 
By working on the vector substructures of time, we can thus 
deliberately control the microworld and make it causal, not 
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statistical. Quantum mechanics is in error in stopping where it 
has; it is presently only a first order approximation of the real 
quantum mechanics that awaits. 
Einstein was correct after all; God does NOT play dice 
with the universe when one considers all levels. 
One finds oneself in a statistical situation at one level only 
when the constituent sublevels of it are uncontrolled. 
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EXISTENCE IN, AND PASSAGE THROUGH, TIME 


IN RELATIVITY, TRANSLATION OF A BODY AND 
PASSAGE THROUGH 
TIME ARE RELATED 

AL=CAT 


"MASS" IS SPATIAL 
- DOES NOT EXIST IN TIME 
- "MASS-TIME" EXISTS IN TIME 


VIRTUAL FLUX TO AND FROM A BARE 
PARTICLE DETERMINES ITS 
"PASSAGE THRU TIME" 


SPHERICAL SPIN OF A MASS PARTICLE [12] 
COUPLES IT TO THE 

SPACETIME VACUUM [L?T] VIRTUAL PARTICLE 
FLUX 


PASSAGE THROUGH ORDINARY TIME IS 
CONTROLLED BY 
CREATION AND ANNIHILATION OF QUANTA 
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On this slide, we simply point out that translation of a 
body through space and its passage through time are related, 
according to relativity. 

Now "mass" is spatial. 

It does not exist in time. 

Only things which contain the unit of time can "exist in 
time." 

Otherwise, the thing only exists as such when the passage 
of time has been momentarily stopped -- usually by photon 
emission and the consequent carrying off of the time unit by the. 
photon. 

Since every mass that has temperature -- and every mass 
does -- is continually absorbing and emitting photons, then the 
mass is continually grabbing a time tail (absorption) and losing it 
(emission) shortly thereafter. 

Masstime is what exists in time, not mass. 

And every mass particle is continually turning from mass 
to masstime to mass, etc. 

Indeed, it is the summation of the absorption and emission 
of virtual subquanta by а mass particle — i.e., its "charge" -- that 
determines its rate of flow through "time," 

And the spherical spin of a mass particle couples the 
particle of mass to the spacetime vacuum; that is, to the virtual 
particle flux. 

Passage through ordinary time is controlled by creation. 
and annihilation of quanta, and these processes are controlled by 
substructure (subquantal) actions and interactions. 
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SOME IMPLICATIONS 


« MODIFIES CONSERVATION OF 
CHARGE 


« MODIFIES CONSERVATION OF 
ENERGY 
* MASS 
* ENERGY 
* ANENERGY (MASSLESS CHARGE) 


« MODIFIES NEWTON'S LAW 
* FOR EVERY ACTION, THERE IS AN 
OPPOSITE AND EQUAL REACTION 

* REACTION NEED NOT BE LOCAL 


* REACTION NEED NOT BE 
ANTIPARALLEL 


» UNIFIED FIELD THEORY 
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Without belaboring the issue, I now simply point out some 
implications of the new approach. 

First, we modify two laws -- the conservation of charge and 
the conservation of energy -- by combining them into one law, a 
new conservation law in which anenergy is conserved. 

Neither charge per se nor energy per se need be conserved; 
but the overall anenergy (massless charge) equivalency is what is 
conserved. This allows us to derive mechanisms for free energy 
from the vacuum, for example. These mechanisms readily 
violate the present conservation of energy law, but do not violate 
the overall conservation of anenergy law. 

Itis the total anenergy equivalency of mass, energy, and 
massless charge that is now to be conserved in general, The old 
laws are now just special cases. 

Also, Newton's third law -- for every action there is an 
equal and opposite reaction -- is modified. It still applies, but in 
changed form. 

The reaction still occurs, but it need not be local, and it. 
need not be antiparallel to the original action. 

Thus it is now possible to design and build a "locally 
reactionless" inertial space drive for a vehicle. 

The final implication is that the common mechanism 
producing force -- any force -- provides a unified field theory. 
Specifically, it provides one which easily lends itself to direct 
engineering. It is not esoteric nor mysterious. It is practical and 
physical, and it can be done with some modifications to our 
present electrical circuits and device 
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CONSERVATION OF ANENERGY (AE): 
(AN EXPANDED ENERGY CONSERVATION LAW) 


1. CONSERVATION OF CHARGE: 
- "CHARGE" = MASS [Mg] + CHARGE (АЕС) 
~ ESTE 

2. CONSERVATION OF ENERGY: 


- DYNAMIC ENERGY (Е) 
= ENERGY EQUIVALENCE OF MASS (Mg! 


- [E+ IMgl = Kg 
. ADDING (1) AND (21: 
[tg] + ІАЕ: + IEI + МЕ] = Ky + K2 = K3 
4. LETTING IMl= IM + |Mẹl , 
IM| + |E|+|AEg| = Kg 
5. LETTING |M|=AE,, [El = IAEg], ІАЕ 1 = AES , 
AE + AE? + AEg = 
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We briefly show a simplified derivation of the new 
conservation of anenergy law. 

We express the conservation of charge law by correcting 
the term "charge" to show its true meaning: charged mass. We 
use the absolute value symbol to mean the "anenergy 
equivalency.” 

As shown on the slide, we account separately :for the mass 
(m-sub-c) of the conserved charges and the virtual particle charge 
flux (the anenergy — AE-sub-c) of the charges conserved. That 
law now says that the absolute values of the masses and the 
massless charge fluxes have a total constant summation. 

For a dynamic mass, we do a similar thing, in this 
simplified case ignoring potential energy of position, and taking 
the energy equivalence of the dynamic energy (M-sub-E) and the 
rest mass energy of the particles, M-sub-E, The conservation of 
energy now states that these two terms have a constant absolute 
value summation. 

We add equations 1 and 2, getting equation 3. We 
consolidate like terms to get equation 4. 

Expressing all terms in their anenergy equivalencies 
(absolute values), we get equation 5, which is the overall 
conservation of anenergy equivalency. 

Note that we now can change mass into energy or 
anenergy (massless charge), energy into mass or anenergy, and 
anenergy into mass or energy. 

Thus we can turn everything into pure vacuum ether (pure 
massless charge, pure anenergy, pure electrostatic scalar 
potential, pure stress on spacetime) or we can turn part of the 
vacuum into energy or particles of mass. 

‘Vacuum now becomes a very real thing indeed. 

It is pure anenergy. 

Pure massless charge, pure electrostatic scalar potential, 
pure "broken bits" (subquantal bits) of (quantized) energy. 

The vacuum is identically the virtual state. 

It is not an emptiness filled with virtual things; rather, it IS 
the sum total of those virtual things, for they are totally 
unseparated until some sort of "conceptual observation" 
is invoked. 

Physics should have adopted Einstein's suggestion that the 
vacuum, complete with its EM and gravitational fields, be called 
the ether. 
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FREE ENERGY IS ALLOWED 


+ ANY ONE-WAY GATING PROCESS 
FROM ANENERGY 
TO ENERGY YIELDS "FREE ENERGY" 
SINCE 
THE ANENERGY IS 
AUTOMATICALLY REPLENISHED 
BY THE UNIVERSE. 
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Now we can put the search for free energy devices on а 
rigorous scientific basis. 

As shown here, mass and energy are translatable one into 
the other. So are massless charge and energy. 

And the universe is filled with fantastic amounts of 
anenergy; ultimately, that is what the universal vacuum IS. 

Any one-way gating process from anenergy to energy 
yields "free energy" since the anenergy is automatically 
replenished by the universe, 

А sort of Maxwell's demon, after all, is what we need, 
Only we need one which works with the virtual state, not 
observable molecules. 

Fortunately nature has provided several Maxwell's demons 
of this sort, if we but recognize them and learn to use them. 
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SCALAR POTENTIAL CAN FORCE 
THE RELATIVISTIC CASE 


. FOR SCALAR POTENTIAL 
ENERGY 
OF APPRECIABLE SIZE 
RELATIVE TO 
A PARTICLE'S REST 
ENERGY. 
› NEWTONIAN 
MECHANICS AND 
> THE SCHRODINGER 
EQUATION 


» MAY BE INADEQUATE 
» EVEN IF V/C IS SMALL 


Bloch & Crater, "Lorentz-invariant 
potentials and the non-relativistic 
limit,” American Journal of Physics, 
Vol. 49, No. 1, Jan. 1981, pp. 67- 
75 
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First, let us now digress to point out that one 
does not have to have relativistic velocity to obtain 
relativistic effects. 

One can use the common electrostatic scalar 
potential to drive the situation relativistic. On this slide 
we show just one of several references in the standard 
literature that address this fact. 

Let's understand what we are saying. 

Anything you get from а relativistic situation, 
you can get directly by cleverly applying electrostatic 
ar potential. 

You can get a change in the passage through 
time, you can get energy changes, mass changes, 
inertial resistance changes, etc. 

You can bend, warp, and twist spacetime like a 
pretzel. 

If you "wave" the scalar potential by simply 
varying it , you can create pure time waves. You can 
also produce pure inertial field waves, pure 
gravitational waves, etc. 

The ability to engineer the curving of spacetime 
allows the direct ability to engineer physical reality 
itself. 


sca 
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On this slide we now show a simple way to 
make a scalar, zero-vector wave -- the kind of wave 
originally discovered by Nikola Tesla. 

It's simple. We just believe that a sum-zero 
vector substructure makes a scalar quantity, and we 
MAKE some scalars that way. 

We also understand that a zero-gradient of a 
scalar is a zero vector, so that the scalar itself may be 
taken to be a zero vector. 

The simplest explanation of this wave is as 
follows: 

First, in physics we have two competing, 
mutually exclusive theories as to the nature of 
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electromagnetic energy: the wave theory and the 
particle theory. Physicists argued for decades over 
these theories, for some experiments support one and 
some support the other. They never solved the 
problem; they just agreed to quit arguing. They 
formulated the "duality" principle to allow the saving 
of face to both sides. 

Briefly, the duality principle implies that, 
whatever the nature of electromagnetic energy is before 
an interaction, in the interaction you can get it to act as 
a wave or as a particle. In other words, AS IT 
EXISTS, BEFORE THE INTERACTION, it is 
implicitly both particle and wave, joined together in 
some fashion, without being explicitly either one. 

With the fourth law of logic, this becomes 
perfectly clear. With three-law Aristotlean logic, the 
problem is unresolvable. 

Let us use this idea of "explicit duality without 
implicit duality" to analyze the wave shown on the 
slide. 

First, from a wave aspect, the E-fields and the B- 
fields of the two waves do superpose and vectorially 
add. Since the waves are 180 degrees out of phase, the 
exterior resultant wave has a zero electric field and a 
zero magnetic field. Therefore it is a "zero-vector" 
wave, or "scalar" wave. It's a wave of pure stress in 
spacetime. 

However, this scalar wave has a precisely 
determined substructure, consisting_of two ordinary 
sine waves, each of which comprises an ordinary E-H 
vector EM wave. 

Now we apply the photon consideration 
(remember, before we interact with the wave, it must 
implicitly possess BOTH wave and particle natures 
combined, and we have so far only examined the 
implication of the wave nature. 

The theory of photons’ states that they are 
monocular critters. Photons pass right through other 
photons without interaction, in a linear situation, 
Therefore they can coexist without interaction, which is 
what we show here. 

One photon, by the way, is one wavelength . 

The photon theory requires that both substructure 
waves continue to exist as independent photons. 
Therefore we are assured that our substructure is intact. 

However, notice that the totality of the two 
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waves stresses spacetime, In other words, we have 
twice the stress on spacetime now as we would have 
from either wave separately. 

This wave is therefore just a pure stress wave in 
spacetime itself. 

This thing oscillates time, oscillates the relativity 
of the situation, and can affect energy, time flow rate, 
inertia, gravity, etc. aspects of an absorbing system. 

Note that we have a rhythmic oscillation in phi 
(Ø), and we have a longitudinal stress wave, very 
milar to a sound wave, The MEDIUM for this wave. 
is the virtual particle flux that identically comprises 
vacuum spacetime itsel 
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SLIDE 23. 


SCALAR Ó-WAVE PRODUCTION 


VIRTUAL GROUND 


+5 
+E 

2-5 SPINNING 
-Е CHARGED PARTICLE 
= WILL NOT PRECESS 
410|--z-----— 


COMPRESSIVE 
STRESS 


STRESS LEVEL 
ON SPACETIME 


On this slide we show how to regard the 
magnitude of the stress, by using one wave envelope as 
"virtual ground." In the top diagram, the original E- 
field stress of each wave has a magnitude of 5, and the 
composite stress wave now has a magnitude of 10, in 
whatever units we choose to express them. 

We show in the bottom diagram that during one 
half cycle we have compressive stress in the virtual 
particle vacuum flux, and during the second half cycle 
ме have tensile stress. 

This shows the wave is like a sound wave in the 
gaseous molecules of the air. 

However, this wave has one difference. It also 
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oscillates time, and thus has at least one additional 
degree of freedom, compared to ordinary EM waves. 
In fact, this wave can be made n-dimensional 
and hyperspatial. 
As a first order approximation, we can treat 
such a wave in 
а spatial fashion, if the wave is not too great in 
magnitude and the relativistic oscillation of time and 
inertia is not too large. 
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SLIDE 24, 


A SIMPLIFIED CHARGED PARTICLE 


VIRTUAL 
PARTICLE 
, FLUX 


CHARGED PARTICLE 
- — ATTACHED TO FLUX 
BY ITS SPIN 


(THINK OF THE FLUX IN AND OUT, EXCEPT GRADIENTS 
ARE SPIRAL-LIKE, DUE TO PARTICLE'S SPIN) 


We now digress slightly to pick up some more 
concepts. 

On this slide, we show a simplified physical 
model of a charged particle. According to present 
particle physics, we 
model it as an observable, spinning bare mass in the 
middle, connected to a spray of virtual particles on and 
off the mass in all directions. 

It is the spin of the mass that "attaches" the 
spray of virtual particles to and from itself. 

Note that, because of the spin, the gradient lines 
of flux will actually be spiral or vortex in nature. 

Also note that, when EM theory was founded, no 
one knew that an electron was spinning. Electron spin 
was therefore omitted from the foundations of present 
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electromagnetic theory, and compensated for later by 
strictly ad hoc measures. 
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TECHNICAL AND THEORETICAL. 
SPECIFICATIONS FOR WARP DRIVE 
ECHNOLOGY 


HELD OF THE INVENTION 


[0001] The present invention relates to the use of technical 
drive systems which operate by the modification of gravi- 
{ational fields, These drive systems do not depend on the 
emission of matter to create thrust, but create a change in the 
curvature of space-time, in accordance with general relativ- 
ity, This allows travel by warping space-time, to produce an 
independent warp drive system. 


THEORETICAL BACKGROUND OF THE 
INVENTION 


{0002} The concept of gravity should be examined in the 
Лам of quantum gravity and in tun ал э componen oÈ 
quantum physics incl. The fundamental minimal quantum 
OF energy in quantum physics is Plenck's coastant; b. Thus 
in accordance with the energy equivalence formula Eme? 
{he fundamental minimum quantity of mass (т, can there 
Tore be derived, rom known constants Бу; obi (1). 
“Taking tnis minimal mass, it i possible to show thal the 
Formation of all matter, the forces of nature and indeed 
space-time self derive from this singe quintessential quan 


[0003] Thus if the number of quintessence in a system is; 

mm, then the total Energy ОГ the system is more 
logical given by, the energy of a single quintessence (b): 
directly multiplied by the mumber of quintessences (t) in 
that system, thus Een «mc? (1 а) 


[000s] Furthermore, this minimal mass, termed quintes- 
Sence, can form the basis of the existence of a quantum 
gravitational Held in е form of a space-time lattico, from 
which quantum gravity may he derived Trom first principles. 
Furthermore, the conglomeration of these quintessences also 
accounts forthe formation of the elementary particles and 
the forces acting between them, as in supersiring theory. 

nof matter and the forces 


explains the existence of wave particle duality. Thus as 
memi, the frequency of light and matter ( is deter- 
‘ined, directly, fom the number of constituent читек. 
ences, This lads automatically to the fundamental equa- 
tion, derived from (1), fea ab, where n, is the number of 
quintessences, which leads direclly o the frequency of both 
light and matier. This in tura leads directly to a Universal 
wave equation for matter and light Lec рове ПЕ (2), 
where р is the relative directional velocity v/e, As the 
momentum, pef, then this equation also gives the slan- 
dard de-Brogli wave equation, Lehr in agreement with 
current theory and experiments? 


[0005] Using the Universal wave equation, the standard 
equation for special relativity, nre. (1-8) ^, derives 
iom first principles. Аво from these observations, a modi 
fied Dirac wave equation may he derived, EpA-jf- V+ 
iy Qa), the results of which have been recently verified 
by a paper in which the orbitals of electrons were experi- 
mentally direlly vislised^ Moreover, à fundamental 
equation for general relativity can be formulated, where Gis 
fhe gravitational constant and £, is the given radius of 
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vines: GaP 0), such that the Universal 
paepe pnay oat ababe ай» lige 
‘Tus spell an gently and qim mechs 
ane nied 


[0005] From here it is possible to proceed in a number of 
‘ways the geometric structure of the electron and the forces 
of Nature may he derived from first principles and in turn the 
Structure of the quarks, including the lop amd bottom, 
otherwise known as truth and beauty сап be seen. Moreover, 
the presence ol a space-time lattice results in an understand. 
ing of quantum EPR fects. By allowing а theoretical fow 
‘of energy through the space-time lattice it can be shown that: 


[0007] Energy is not bound by space-time 


[0008] Thus logically accounting for phenomena such as 
entanglement and quantum tunnelling. Quintessence can 
iso be used to explain, logically, the inner physics ol a black 
hole, the missing mass of the Galaxy, the continuing expan- 
sion ofthe Universe, Guth’s inflationary theory and the Big 
Bang. Hence, й is now possible to understand the Universe, 
including space-time, matter and the forces of nature from 
the radius, mass and vibration of a single quantity, quintes: 


[0009] With this understanding of space-time, matter and 
the forces of Nature, and in particular gravity, й is possible 
to demonstrate thatthe modification of gravitational cds, 
and in tum the warping of space-time, can be technically 
readily achieved. 


standard equations for special relativity, 
it can be demonstrated thal by differen- 
tially increasing the velocity of electrons, by applying a 
dient current, their mass can be increased in specific 
‘vay. In turn by increasing the miss of electrons, by general 
relativity, the number of gravitons emitted from these elec- 
‘tons ean be modulated. By multiplying this effect using an 
uliracentrifigational device the differential graviton emis- 
Sion can be manifestly amplified. This ш tum, in accordance 
with general relativity, will cause a change in the curvature 
of space-time. 


[оо] This effective warping of space-time does not, of 
necessity, imply superluminal velocities, but does allow the 
‘creation of warp drive systems, which do not depend on the 
creation of thrust by the ejection of material as used in 
current space technologies 


һат 
Fundamental Laws of Physics 

[0012] Quintessential Mass 

19013] The quantum physical, minimum component or 
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SLIDE 25. 


A CHARGED PARTICLE IS A 
SPECIAL KIND OF "SPRAY NOZZLE" 


` 
pes 
SPRAY ON ^^ 
y AMO ОРЕ = 


Ге POINT IN 4-SPACE 
SPINNING JUD 


(| CHARGED Я 15 INTENSITY OF 
ас ARTICLE 2^ FLUX OR SPRAY 


(SPRAY IS THROUGH 4 DIMENSIONS, NOT JUST 3) 


Here we show a very important concept, and a. 
very important fact of nature. 

A charged particle may be idealized as a special 
kind of spray nozzle. 

The 3-dimensional particle of mass is spraying 
out virtual particle fluid, and sucking in virtual particle 
fluid, in four or more dimensions. 

We never have to furnish or replenish the spray. 
Nature provides that. And it's inexhaustible. It comes 
from the entire virtual particle flux vacuum of the 
universe. It's already connected firmly to matter, by its 
connection to the spinning charged particle of mass. 

I repeat and strongly stress: This tremendous, 
continuous spray of virtual particles is absolutely free, 
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and absolutely furnished by the universe. 

We don't have to create the basic pumps for the 
fluid. We just move the spray nozzles around, by 
moving the spinning charged masses around. 

We never furnish any ultimate energy to or in 
our present EM circuits, We just pump around the 
spray nozzles, gating the spray furnished by the 
universe. 
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SLIDE 26. 


AN OBSERVABLE CHARGED PARTICLE IS DIRECTLY 
CONNECTED TO VIRTUAL PARTICLE FLUX VACUUM 


CaS ЛА 
С. Se 
А NN 2s 


f VT 


xs aN 
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On this slide we accent that our 3-dimensional 
particle of mass is directly connected by its spin to the 
vacuum ether itself. To the virtual particle flux that 
identically IS the vacuum spacetime. 

Interestingly, relativity states that the mass 
itself is nothing but a "kink" or curvature in spacetime . 

The fact that the surface of the particle is 
spinning at right angles to the virtual particle vacuum 
flux "drags" part of the flux along with it, spiraling it, 
and certainly "kinking" or "bending" the vacuum flux . 

That's the MECHANISM for the bending of 
spacetime. And that's what MAKES the particle of 
mass in the first place, and reduces its dimensionality 
to three. 


at == 
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Also note that the vacuum IS phi-sub-zero, and 
that is never 

a zero value. This is contrary to present EM theory, 
which erroneously assumes phi-sub-zero -- the charge 
of vacuum -- to be zero or non-existent. 
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SLIDE 27. 


SPIN COUPLES VACUUM TO PARTICLE 


SPHERICAL ROTATION IS THE KEY 


A PARTICLE CAN BE MODELED AS 
A SPHERICALLY ROTATING VORTEX 
OF SPACETIME 


ITS MASS IS DUE TO ITS SPIN 


THE SPINNING OBJECT IS 
CONTINUALLY CONNECTED 
TO ITS ENVIRONMENT 


VERY HIGH VALUES OF 
ELECTROSTATIC POTENTIAL 
CAN INDUCE RELATIVISTIC 
CONDITIONS 


> CHANGE RATE OF FLOW 
OF TIME 


> EVEN THOUGH VELOCITY 
IS NONRELATIVISTIC 


E.P.BATTEY-PRATT AND T.J.RACEY 
"GEOMETRIC MODEL FOR FUNDAMENTAL, 
PARTICLES." 

INTL. J. OF PHYS. 19, NO. 6, 437-475, 1980. 
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In fact, the bits and pieces of many of the new 
concepts are strewed all through the scientific 

literature. Here we show one example, establishing a 
good model that spin of a particle couples the particle 
to the vacuum . 

This paper is by E.P. Battey-Pratt and Т.Ј. 
Racey, and was . published in the International Journal 
of Physics in 1980. 

Note again that very high values of electros 
potential 
can induce relativistic conditions, even though 
relativistic velocity is not present. 


atic 
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SLIDE 28. 


ELECTRON PRECESSION (SIMPLIFIED) 


$ SPIN AXIS MOVING 
PRECESSION AXIS 


VELOCITY 


ELECTRON PATH 


PRECESSION AXIS CAEE'ELEGTRON 


On this slide I show the effects of precession of 
an electron when it encounters a longitudinal scalar 
wave that contains "spin vortex holes" for the electrons 
to fall into and mesh its spin with. 

The basic idea here -- that electron precession 
accounts for the Hertzian waves in the electron gas in a 
transmitting antenna and in a receiving antenna, came 
from my close colleague and friend, Frank Golden, and 
Tam most happy to give him full credit for this 
important insight, 

As we have previously stated, transverse (force) 
waves cannot exist in vacuum in the absence of mass. 
Hertz waves therefore cannot exist in vacuum, just as 
Tesla stated. 

Yet we know that Hertz waves exist in the 
electron gas in 
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our transmitting antennas and in the electron gas in our 
receiving antennas. How then do we get Hertz waves 
here, if only longitudinal waves can exist in the 
vacuum in between? 

Electron precession is the key. 

We never measure what's happening in vacuum 
with our instruments. Instead, almost always we 
measure what is happening to and in the electron gas in 
our antenna or probe and feeding current to the 
instrument, 

Here we show a "normal" EM vacuum wave -- 
which is a longitudinal wave containing spin vortexes 
from the electrons that generated it -- approaching and 
striking a spinning charged electron. As the peak and 
trough of the wave passes, it is as if we had a force 
pressing against the spinning electron, first along the 
line of wave travel, and then antiparallel to the wave 
travel. (that is, "explaining" it in present concepts.) 

The electron acts as a little gyroscope, and 
precesses laterally, first in one direction and then the 
other. 

Therefore the wave recovered in the electron gas 
in our receiving antenna or instrument probe is a 
transverse Hertzian matter wave. 

Hertz waves are always matter vector waves. 

Vacuum EM waves are always nonmaterial 
longitudinal scalar waves. 

Longitudinal scalar waves in vacuum normally 
contain many spinning vortex. "holes" of flux, created 
from the spinning electrons which launched the wave. 
and stayed behind in the transmitting antenna. This 
kind of longitudinal wave is directly detectable by a 
normal free electron charged gas in a receiving antenna 
or probe. It also directly interacts with free electrons in 
а conducting metal shield, and so is shielded by 
Faraday cages. 

On the other hand, our zero-vector longitudinal 
wave, made 
by opposing waves, contains opposing spin holes 
which annihilate or cancel each other. 

In the absence of spin holes, the longitudinal 
wave will not mesh with spinning electrons in a 
conductor, and so it is not detectable in the normal 
fashion. It also does not interact with free electrons in 
a conducting metal shield, so it readily penetrates 
Faraday cages. 
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An easy way to see that electrons do not interact 
with that substructured longitudinal zero-vector wave is 
to visualize both substructure component waves 
interacting on the electron simultaneously, pushing in 
opposite directions equally. In that case the electron 
tries to precess in both directions, equally, and so it 
does not precess in either direction. Therefore it does 
not "detect" the passing wave. 

The wave without "golf ball holes", however, is 
detectable 
by any circuit having high nonlinearity actions 
occurring in it. Such highly nonlinear dynamic areas 
act to provide a phase shifting between the composite 
substructure waves. This phase shift results in 
violation of the sum-zero condition, producing a 
"normal" EM wave which deposits energy in the out-of- 
phase area. 

From the spin vortex "golf ball hole" concept, 
the out-of-phase condition means that now we have an 
alternating preponderance of spin holes, spinning first. 
in one direction and then in the other. Thus the. 
electrons in the nonlinear, phase shift area are hooked 
and oscillated (precessed) to and fro, producing energy. 

Solid state, highly doped transistors are 
particularly vulnerable to this effect, as are gas 
discharge tubes, spark and cascade ion discharges, 
plasmas, ete. 
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SLIDE 29, 


VACUUM/SPACETIME IS 
PURE VIRTUAL PARTICLE FLUX (Øo) 


Ko VACUUM IS IDENTICAL TO: 
р » VIRTUAL PARTICLE FLUX 
SPACETIME 


ANENERGY 


9, 
» MASSLESS CHARGE 


» MADE OF UNQUANTIZED ACTION 

» WITHOUT DEFINITE LENGTH INTERVALS 
+ WITHOUT DEFINITE TIME INTERVALS 

» N-DIMENSIONAL (UNFIXED) 


VACUUM IS: 


We pause here to again summarize some 

important things we now know about vacuum. 
Vacuum IS IDENTICAL TO virtual particle 

e, anenergy, Phi-subzero, massless 

charge, unquantized action, and infolded energy, 

momentum, length, time, power, velocity, acceleration, 

etc. 


Vacuum is made of unquantized action, 
dimensionally. 

Itis without definite length or time, as Einstein 
stated. 

It is n-dimensional, where n is always four or 
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"o the minimal energy unit; b, multiplied by the number of 
those minimal energy unis n). 

[0014] Taking this minimal massíenengy, it is possible to 
show that all matter, the forces of nature and space time сап 
be constructed from this single quinessemial quantity: 
Moreover, using this quantity the laws of physics can he 
derived from first principles. Thus, a priori, all components 
of the physical universe, including space-time, сап be соп. 
Sect from this minimal mass component, termed quin- 
[Wis] wave 


10016] 17 the presence of quintessence accounts for the 
sirucure of mater and i[ mater sell Torms fom the 
numberof quitcssences, then the frequency of mater and 
thus wave particle duality directly arises fom fit prim 

ciples, Specially the wavelength of mater derives Irom 
the vibration of quintessence from which it is contine. 

"Thus the frequency (1) and in turn the wavelength of light 
эй matter directly equivalent othe number of quic 

ces contained within it We find that the atl frequency 
igh can be directly derived fom first principles from the 
‘lective mass of the poton (m) and thos by tne number ot 
Suisse (n,) contains 

{0017} Thus for light conventional: 

E 
[0018]. and if Eom and bem, eî, hen 

me 
{0019} and 

ne 
[юз] Ths 

E % 
[0021] “Thus the formula for the frequency of light (Ehf) 
Js now readily explained by th observation that the ca 
quency is determined quie directly frm the number of 

essences (n) within the photon. 

{0022} 

tans 
[0023] We can mow show that the frequency of matter also 
Bas the same derivation from quintessence, us Бы the 
frequency of light The frequency of matris again equiva 
nt to the number of quimessenees i contains. Thus the 
‘ee particle dually of mate cca be explained by 5 
composition from quintessence. The amount of quintes 
Sencesconlined within eto sper will depend on the 
amber of quitsscnocscontitig the electron and ке 
passing through it ак а result of is relative velocity f^ 
bee Pow llestively its relativisti momentum (p) The 
frequency will then he related to the toral number of quia 
кэе. Thus formater, 

HP 7 
[бо] Thus its possible to derive tbe conventional de 
Broglie wave equation for matier rm firs principles. Thus, 
as havi we have 


ticle Duality 


The wavelength is thus also given by 


Jer e 
[o 
aen o 
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[0026] and as conventionally Ее, then for matter: 
[0027] Provided that im the de Broglie equation, the 
‘momentum of the object is calculated using te relativistic 
‘ass thus accounting forthe total number of quitesences 
(n) in an object, this gives an accurate value forthe 
‘wavelength of mater” 

[0028] Thus the wavelength of matter follows directly 
from its constitutents, quintessence. As mater is made of 
quintessence, similarly о ligh, йз frequency depends са the 
mimber of quintessnces(n,) Within i, паче іва relative 10 
the speed of Tight, Moreover, ВЕ, underpins a funda- 
mental relationship between wavelength and energy. Fur- 
thermore, this is mathematically the same as the lerm 
giving a relativistic expression for the the wave- 
itr, from which the relativistic equations may 
о directly derived (see Wave Particle Duality and Relativ- 
iy) 

[0023] Wave Equations 

[0030] The derivation of wave particle duality from first 


principles also now allows the derivation of a modified wave 
Equation for mate. 


[0031] To derive his wave equation Shridinger com- 
menced with the de Broglie equation using momentum (p). 
For lower energies he momentum of an electron is conven- 
tionally derived from the kinetic energy of the electron and 
the mass of the electron mo. Thus conventionally: 


[LN 
[0033] thea 
Ето 


[0034] and conventionally, the de Broglie equation can 
so be writen as 


(—— 
19038] In tum the Shridinger wave equation directly 
derives trom the square ofthe above classical non relativ- 
"ntc term for kielie energy: 


10036] thus 


[0087] As E-E V 
[0038] then 


[0039] However, the Shrödinger equation, may be refined 
by taking imo account relativity. Thus the true values for the 
energy arc given by the relativistic momentum (р). 
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greater. 

It is not an emptiness filled with things. Rather, 
it is identically a plenum filled with things which are 
totally unseparated, unfixed, and undetermined. 

From vacuum: mass, energy, time, frames, and 
all the rest of physical reality are dynamically made. 

Vacuum is the ether. The ether has never been 
eliminated from physics. Ether just has become much 
more subtle, and physicists have used other names for 
it, 
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SLIDE 30, 


VACUUM IS: 


SPACETIME (L^T, WHERE n > 3) 
CHARGE (MASSLESS) 
ELECTROSTATIC SCALAR POTENTIAL 
G,+0 

ERROR IN PRESENT THEORY 
BROKEN BITS OF ENERGY 
(SUBQUANTAL) 

PURE VIRTUAL PARTICLE FLUX 
O-WAVE FLUX 

» MULTILEVEL, STRUCTURED, 
PATTERNED 

A VIRTUAL PLENUM 

AN OBSERVABLE EMPTINESS 


Again, we list some of the things that vacuum 
identically 
is. 

It is spacetime, massless charge, electrostatic 
scalar potential, broken bits (subquantal) of energy, 
pure virtual particle flux, zero-vector wave flux, 
multilevel, structured, patterned, a virtual plenum, and 
an observable emptiness. 

It is all things and contains all things in potential 
state. 

It is not, in that it is not observable. But from it 
comes 
all observables. 

It is both ordered and disordered, 
simultaneously. 
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It involves four-law logic, not just three-law 
Aristotlean logic. 
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SLIDE 31. 


GRADIENT OF ELECTROSTATIC POTENTIAL 


IN VACUUM 


VOsÉ 


iG CHARGED PARTICLE 


vo 


Again I accent that, in vacuum in the absence of 
а charged spinning particle of observable mass, del-phi 
does not yield an E-field, and the conventional 
equations of EM are wrong in that respect. 

In the presence of a spinning charged particle, in 
а del-phi which contains electron-vortex-holes to mesh 
with, the charged particle attaches itself to the moving 
del-phi flux gradient, moving itself with the river. This 
produces an Ё field. The E-field CONSISTS OF the 
smeared electron, it does not CAUSE THE 
MOVEMENT of the electron. It is an effect, not a 
cause. The conventional equation for del-phi equals Е 
is correct for matter waves in electron gases; it is not 
correct in vacuum itself. 
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SLIDE 32. 


IN A VO, A CHARGED PARTICLE MOVES ITSELF 


V@>0 IMPLIES A MOVING RIVER, AND THE 
CHARGED PARTICLE IS "HOOKED TO" THE RIVER 


Vj RIVER 


M ج‎ — mh, 


We show clearly on this slide that a spinning 
charged particle, when it hooks to a spin-hole in a del- 
phi river, MOVES ITSELF. 

Note that a del-phi implies a "pressure 
difference" in phi-flux between two points. Therefore 
there is a moving river — a gradient -- of phi-dot, 
moving from the higher pressure to the lower. 

If a charged particle is attached to this moving 
river, it flows along with the river. It is just like putting 
a boat into a moving stream of water. If the boat 
"latches" to the moving water, it moves with the river. 

Electron spin and spin vortexes in the del-phi 
mesh, to accomplish the "hooking" or "latching." 
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Once hooked into a moving river, the electron 
moves itself. One does not have to furnish work to 
move it. 

If the river is accelerating, the electron will 
accelerate itself. 

By cleverly gating such rivers into and onto 
sources of free electrons, one can directly produce free 
energy. 

The extra energy comes from converting 
anenergy (massless charge, vacuum flux) to energy of a 
moving mass. 


Next Slide 
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SLIDE 33. 


ELECTROMAGNETIC WAVES 
IN ELECTRON GAS IN A CONDUCTOR 


VECTOR WAVES 


CONTAIN E, B FIELDS 


GENERATED BY SPIN COUPLING 
OF ELECTRONS 

WITH SCALAR WAVE "SPIN- 
HOLES" 


WAVES OF FORCE 


HERTZIAN WAVES 


TRANSVERSE WAVES 


WAVES OF ELECTRON 
PRECESSION 
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Here we pause to summarize the 
characteristics of electromagnetic waves in the electron 
gas of a conductor. 

First, these are vector EM waves in the 
accepted sense. 

They contain E and B fields. 

They are generated by spin coupling of 
electrons with spin-holes in a scalar wave delta-phi 
river. The electrons move themselves under that 
condition, producing work and force: 

They are waves of force or force field 
variations. 

They are Hertzian waves. 

They are transverse oscillatory, not 
longitudinal. 

They are matter waves. 

They are waves of electron precession. 
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SLIDE 34, 


ELECTROMAGNETIC WAVES IN VACUUM 


SCALAR LONGITUDINAL 
WAVES 


VECTOR ZERO [0] WAVES 


WITHOUT É, B FIELDS 


INTERNALLY STRUCTURED 


PATTERNED 


MAY CONTAIN ELECTRON 
"SPIN-HOLES" 


Here we summarize the characteristics of 
electromagnetic waves in vacuum. 

They are scalar longitudinal waves of alternate 
compression and rarefaction of the vacuum virtual 
particle flux. 

That is, they are waves of electrostatic. 
potential. 

They are zero-vector waves. 

They are internally structured and patterned. 

They usually contain electron "spin holes" 
unless made in a fashion so as to make opposing spin 
holes that cancel each other. 

Since they are pure phi-waves, they need not be 
limited in velocity to the speed of light. 

They are hyperspatial waves. 

They are waves in virtual state itself. 
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[0040] A fundamental relativistic wave equation for р, 
and йв logical derivation may now be developed through the 
сем of quintessence as a fundamental constituent of 


[0041] The amount of quintessences in the electron is 
‘determined by the number of quinessences forming the 
election at rest, plus the amount of quinesscnces passing 
through it due fo йв relativistic velocity, which will deler- 
mine the relativistic momentum (р) of s particle. 


[0042] The frequency of matter can now be readily cl. 
culated from fist principles to give а more accurate result. 
Thus as manter is made of quintessence, similarly to light, its 
frequency is equal to the number of quintessence (n). 
"The wavelength wil depend оп its velocity tra 
lling relative to the speed of light and thus multiplied by the 
relative velocity compared t c (eve) 
[043] 
nw" EI 
[6044] And conventionally 
[0045] Using these equations, we can now, also, reformu- 
late the Shrûdinger wave equation, which has the advantage 
that relativity can be treated in а quantum mechanical way. 
Thus if he wave energy of matter 5 defined as: 


Hence for mater as previously shown: 


Bim 
[0046] thus 

BCom! 
[0047] which in complex space generalises to 

pem en 
[UM] As the term cec hee: also represents the 
ground state ratio of the velocity of the electron o e. Thus 
ереси 
[0049] Thus, also 

por 
[0050] This is thus the standard relativistic equation that 
Dirac was able to construct from the Shródinger wave 
equation. This relativistic equation can be derived Irom the 

Void wave equation (2). This takes into account the 

relative mass energy which the quintessential wave equation 
С) contains, 


[0051] Where importantly the term fim is the mass my 
by the ratio of the relative velocity to light favie 
term a is also essentially the relative velocity ofthe 


Too] 
‘hich worked mathematically, nevertheless even Di 
mite it was not logically understood The importance of 
‘hese equations (eq. 2. 2a) is that they show that the 
existence of quintessence allows the waveparticle duality of 


The Dirac equation was an empirical formula 


matter to be explained and mathematically derived rom first 
principles, Thus the frequency of matier or even lig 
Simply determined by the number of quintessences it con- 


[0053] Indeed, a recent publication in Nature bas sug- 
gested that the direct visualisation of the orbitals of electrons 
Shows that these are in very close agreement with theory. 
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However, there is a significant departure from theory, in the 
interstitial molecular regions, suggesting tht the higher 
velocities of the electrons obey the modified Dirac equation 
Qa Thus these orbitals were in keeping with the modified 
Dirac equation, which itself may be derived from the wave 
equation above, habe (eq 2) ^49 


[0054] TheShrodinger wave equation will approximate to 
the correct values until v approaches c. Indeed the Shs 
inger equation will give similar answers as tbat derived from 
equation (2a), under most experimental conditions, 

[0055] However, equation 2 and is derivative (2a) may 
have advantages over standard Shrödinger theory with rela- 
tivistie speeds, Furbermore, equation 2, conceptually shows 
that the wave particle duality of matier derives from the 
principle that the frequency of matter is directly equal to the 
umber of quintessences i contains. Importantly it also 
mathematically allows relativity and quantum mechanics о 
be united 

[0056] With vec, the modified Dirac equation (2a) will 
Yield more accurate results, particularly compared with the 
Schrödinger equation. We also had hat the equation Xe! 
BE @) is equivalent to ве de Broglie wave equation, 2=bip, 
Provided we use the relativistic mass im the de Broglie 
Saunton, ien i бее equations У curte eer 


[0057] Thus we find that the modified formulation of de 
Broglie wave equation ењ ВЕ (eq. 22) leads directly 10 a 
© relativistic wave equation and is supported 


[0058] Wave Particle Dua 
[0059] From here it is possible to proceed in several ways 
‘sing the relativistic wave equation (2). IC is apparent that 
the reintroduction of tbe lem for relative velocity into the 
wave equations will enable the reintroduction of special 
relativity into quantum mechanics, In particular we should 
now be able to derive the term (5707) 
of quantum mechanics. 
0060] Thus if 
e а 
[m 
m 
[0062] Conventionally р 
[0063] then 
Vae mt 
[0064] Thus as [Pe ^ and me!" 
ЕКС 
[0065] hence 


and Relativity 


then 
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SLIDE 35 


DETECTION OF 
TRANSVERSE AND LONGITUDINAL WAVES 


NORMAL 
NORMAL 
EM XMTR 
no transvers: 


oscillations induced 


DETECTION! 


no de tection 
J| NORMAL 
7 DETECTOR | 


(Actually a special 
type of scalar wave.) 


ANT 


NORMAL 
EM 


longitudinal. 


pèca; ant 


In the top drawing on this slide, we show a 
normal transmitter putting out a normal EM wave, 
which received in a normal antenna/receiver. What we 
call a "transverse" wave rigorously exists only in the 
electron gas in the transmitting antenna and in the 
electron gas in the receiving antenna, Specifically, a 
longitudinal wave exists in the vacuum in between the 
two antennas. However, due to the method of 
production, the longitudinal wave contains spin-holes 
for electrons, so the electrons in the receiving antenna 
readily couple with the wave by falling into and 
meshing their spins with the spins of the spin-vortex 
holes. Electron precession produces electron gas 
waves that are transverse oscillatory, hence Hertzian 
waves in nature. 

In the bottom drawing, we show a translator/ 
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transmitter. In other words, we oppose ordinary EM 
waves in а sum-zero substructure, deliberately 
producing longitudinal EM waves in vacuum with the 
spin-hole vortexes canceling each other. This type of 
wave does not "hook" spinning electrons in the normal 
receiving antenna, and thus it is not detected. The 
normal antenna/receiver system never sees it at all. 

However, by means of a special antenna which 
generates nonlinear phase shifts in the composite 
substructure waves, "hooking" holes are restored in an 
oscillatory nature. Electrons then hook with this output 
and detect the wave. 

Note that it requires a two-stage detector, 
operated in an interferometer fashion, to detect this 
pure scalar wave. 
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SLIDE 36, 


CREATING A "RIVER" OF ANENERGY 


PROVIDE TWO “LOCKED-IN” SEPARATED g-SOURCES 
OF DIFFERENT MAGNITUDES 


“RIVER” OR FLOW VECTOR 
OF VIRTUAL PARTICLES 


vg IS A REGION OF CURVED 
SPACETIME, AND ENERGY 
IS NOT CONSERVED 


IN VACUUM, THIS IS NOT YET A 
VOLTAGE DROP (NO MASS 
FLOW), 

NOR IS THERE AN E-FIELD 


Now if we wish to get free energy, we are going 
to have to provide a continuous anenergy river, and a 
means of tapping it to produce mass movement. 

This slide shows one easy way to make an 
anenergy river. 

We simply pump some electrons (spray nozzles) 
onto an elevated charged ball, and we LEAVE them 
there. A second ball is connected to ground. A higher 
phi — that is, a denser spray -- is now in the vicinity of 
the elevated ball on the left. A lower phi -- that is, a 
less dense spray -- is in the vicinity of the lower ball on 
the right. Between the two balls, now, there is a 
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gradient in phi, and a virtual flux flowing from the 
"higher virtual pressure" to the "lower virtual pressure.” 

This del-phi river does NOT constitute an É- 
field, as we 
have previously pointed out. 

The del-phi region, however, is definitely a 
region of 
curved spacetime. As is well known from general 
relativity, in such a region energy need not be 
conserved. 

Therefore it is entirely possible -- consistent with 
ordinary physics -- to violate conservation of energy in 
this del-phi river, if one believes general relativity. If 
one argues adamantly that conservation of energy 
cannot be violated under any circumstances, then one 
must throw out general relativity. Also, one must 
throw out most of particle physics, whose explanations 
presently involve virtual interactions, each of which 
violates the conservation of energy. 
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SLIDE 37 


A 2-WIRE SYSTEM IS CONSERVATIVE 


@ HAS LOSSES 
@ DOES NOT BREAK EVEN 


ГА its @ DOES NOT PRODUCE FREE ENERGY 
^, 


ө. 
^ ` -—ELECTRON “SPRAY NOZZLES” 
DISSIPATED 


У 


REPLENISH SPRAY NOZZLES BY PUMPING MORE 
ELECTRONS. (MOVING ELECTRON MASSES AGAINST 
A "SPRAY PILEUP" REQUIRES WORK. 


Here we show that, as engineers, we've all been 
tricked into releasing our virtual rivers so that we 
would not discover free energy. 

While I cannot prove this as yet, I tentatively 
suspect that J. P. Morgan and Thomas Edison are 
directly responsible for this occurring. Tesla utilized a 
single-wire system; we have all been taught to utilize 
only two-wire systems. 

What we in effect do is connect a wire or circuit 
to our charged ball, allowing our hose nozzles to drain 
away. 

In other words, we first do some work to pump 
hose nozzles (electrons) into and onto our elevated 
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reservoir, so we will obtain a denser flux, and a flux 
river to utilize, Then we release the nozzles 
themselves, and let THEM move on the flux river, 
deplenishing our river. Of course we can get back as 
much energy as we pumped up there in the first place. 
But this two-wire system is at best theoretically even. 
Since real circuits have losses, we can never even quite 
break even. Thus we have to continue to pump hose 
nozzles, and let them bleed off to provide energy, in a 
less-than-1005 fashion. 

By foolishly releasing our hose nozzles, we 
guarantee that we will never achieve free energy. And 
that's nice, because the people who control things, and 
for their own wealth and power depend on selling us 
energy at high prices, are guaranteed to stay in power 
and control. 

One is never truly free unless one is energy 
independent, in a self-contained fashion. 

Tesla nearly succeeded in giving us free or very 
cheap, inexhaustible energy -- and for that reason was 
quickly and dramatically suppressed. 

Only three graduate schools of electrical 
engineering existed in the U.S. The only one of any 
real importance was at Columbia University. 

Only one or two professors were nec 
"reach" to modify and subtly direct the entire 
foundations of the emerging electrical theory. 

Professors were in general poor, and had no 
research funds unless some rich industrialist or 
philanthropist gave them a few dollars. 

The setup then was certainly very ripe for 
Morgan and Edison to stop free energy, and suppress 
Tesla at the same time, They could have done so by 
influencing only one -- or at most two -- theoreticians 
at Columbia. 

At any rate, the theory was developed in such 
fashion as to rule out the single wire circuit and the 
longitudinal wave. Free energy was suppressed, and 
the financial empires of Morgan and Edison stayed 
secure, 


sary to 


Next Slide 


bhupwwcheniereorg/books/partds7 hem (2 of 2)24.11.2003 21:33:07 


The Tom Bearden Website 


The Tom Bearden 
Website 


SLIDE 38, 


A HOLLOW CHARGED SPHERE 
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A FREE 0 
ANENERGY\ 
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Here we show another easy source of a higher 
vacuum charge, hence an easy source for a free river. 

Simply charge up а sphere. As is well known, 
inside that sphere one has no del-phi. So one сап 
introduce an electron therein and not produce an É- 
field . 

However, since we've piled up additional spray 
nozzles, the density of the spray inside the sphere (as 
well as outside it) is certainly higher. 

In other words, the inside of the sphere is also a 
source 
for an increased del-phi river. In the bottom drawing, 
we drill 
a tiny hole in the sphere, insulate a thin wire running 
into the inside of the sphere, and run the wire out to а 
terminal opposing another grounded terminal. 
Between the two terminals now there must exist a del- 
phi river. 

And between those terminals there now exists a 
curvature of spacetime, hence the theoretical possibility 
to obtain free energy without violation of principles. 
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SLIDE 39. 


ONE-WAY GATE VALVE 


(ANENERGY TO ENERGY) 


PHOTON‏ © = س 
IF PROPERLY OSCILLATE we = = A‏ 
A-APPLICATION, GET A > SN‏ 
STEADY EMISSION al , \ ү INA TRAPPED É-FIELD,‏ 
(MORAY EFFECT! El | \ ELECTRON CAN LIFT ITSELF‏ 
ži | TO AN EXCITED STATE.‏ 
у. REMOVING THE f ALLOWS‏ 1 \ اس 
TN / j DECAT,WITH EMISSION OF‏ 
и A NORMAL PHOTON‏ کے 
< 
ANENERGY НЕШ! I$ CONVERTED‏ -— — 
TO ENERGY, TIELDING "FREE ENERGY”‏ 
SIMILAR THING IN NUCLEUS. пш THE TAGE‏ * 


* THANSMUTE ELEMENTS IKERVRAN EFFECT! 
* SPEED UP RADIOACTIVITY IREICH EFFECT) 
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Here we show one way to provide a one-way 
gate valve from a del-phi river to energy released into 
the outside world. 

By providing a properly tuned, oscillating phi 
wave, one can cause an orbital electron in an atom to 
raise itself to an excited state. Remember, in а del-phi, 
an electron that hooks to it raises itself. 

We then switch out the phi application, and the 
excited electron decays in normal fashion, emitting a 
normal photon of energy. 

By phase locking the processes, one produces 
a steady stream of photons. 

By absorbing or directing the photons, one can 
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produce heat, light, energy beams, etc. 

By this means, one produces free energy by 
gating anenergy into energy. 

And if one does not release spray nozzles in 
the phi-oscillations which feed the mechanism, one has 
an inexhaustible energy production, 

A very similar thing can be done with the 
excited states of the nucleus, For example, by using a 
radioactive material with a predisposition to emit some 
particle — say an electron -- the nucleus can be made to 
continually emit the particles WITHOUT ITSELF 
DECAYING INTO BYPRODUCTS. In other words, 
an electron is lifted from the Dirac sea of vacuum to 
instantly replace the electron emitted from the nucleus, 

This provides a one-way gate valve from the 
Dirac sea to the external universe. 

Theoretically, these mechanisms are no more 
mysterious than a hydraulic ram, which raises water 
higher than the stream that feeds the ram. 

In the 20's and 30's, T. Henry Moray 
successfully built such gating devices for converting 
vacuum anenergy to external energy. 

In the Kervran effect, living systems are able 
to directly transmute elements, even though they only 
possess feeble energies, by influencing the virtual 
particle interactions in the nucleus that furnish its 
binding energy. 

Reich used an adaptation of a cloudbuster -- 
which emits scalar waves — to drastically speed up 
radioactive decay of radioelements. 

Both plants and animals transmute elements 
by similar processes. 
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-continued 


[0067] Thus this derivation now allows relativity as a 
universal case of the quintessential wave nature of maer 


[0068] The original premises on which special relativity 
‘was based were: that the sped of light is a constant and that 
AM observers are equal. AS the speed of light has dimensions 
Of length and time bat not apparently of mass, he relativistic 
change in mass is not accounted for. Using quintessence 
logically and directly accounts for the relativistic mass 
changes, 


[0069] Moreover, relativity can be derived from the de 
Broglie equation, and visa versa, directly, thus linking 
relativity and quantum mechanics by taking into account the 
existence of quintessence mass. 


[0070] Hence it is cow possible to derive the relativistic 
equations for mass and in tur for space and time from the 

essential wave equation, thus deriving special relativity 
Ss a universal case of quantum mechanics and thus uniting 
Special relativity and quantum mechanics. This now allows 
э further understanding of the nature of space-time, 
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[0072] The understanding of the true nature of space-time 
and how it is formulated in three dimensions of real space is 
‘crucial. To simply assume that space-time exists, and thence 
‘otto question the mature of that existence, denies a deeper 
Understanding of the universe. 


[0073] In order to understand the nature of space-time 
‘self, al the quantum level a further look at the nature light 
and the photon is necessary. Since Einstein's description of 
Tight as a particle (the photon) and the description of the 
photoelectric effect, the standard picture of light эв simply а. 
wave сап, no longer be applied If light was to exist as a 
photon, it could pot exist in one dimension, as ordinary 
‘waves do, it would need to be three dimensional, with the 
addition of time. Let us suppose, in this case, that a photon 
is a three dimensional helical ringlet of ight, travelling in 
the x vector, and spinning around the x-axis. Conventionally 
this ringlet has a radius; 2. The ringlet itself would be 
‘vibrating in tbe y and z vectors, The vectors ¥, y and 2 would 
represent the photon, the substance of which, would be 
travelling in the x direction and oscillating in the y and 2 
vectors, which would represent oscillatory energy. This in 
tur would allow it to act ss a Wave, and create oscillatory 
electromagnetic fields. 


The Space-Time Lattice 


[0074] M is important o re-examine space-time itself in 
М, this would have one directional vector with two. 
energy, one of capacitance and one оГ 
ty, thus accounting forthe well Known 
constants of free space; the perminivity of fee space (ec) 
and the permeability of free space (из) respectively. The 
Vector dimension of direction x, would be the direction of 
travel and those “quintssences” travelling in an outwardly 
direction would account for none other than the expansion of 
the universe, Three of these quinessences would naturally 
‘onsite thre dimensional visible space-time, These co 
веть of space-time would interact withthe generations 
of the other vector dimensions reciprocally. Thi one quin- 
essence would sweep out one vector of permeability and 
ope vector of permitvity; through which the other two 
(quintessenees could travel, and vica versa, creating a three 
dimensional space-time lattice. 


[0075] The permittivity of free space, (ex) which is equiva- 
Tent io capacitance, would as with capacitance plates, be 
determined by the effective separation between quintes- 
Senos. The permeability of fre space (д) iin fel a foco, 
measured эв 4x10" N A`, would result from the force 
produced by the vibration of quimessence and would be 
dependent on the density of quintessence. Hence these two 
parameters would be reciprocal and thus the product of these 
wo would therefore be a constant, which s recognised as 
none other than the speed of light 

[0076] Thisspace time latice would in eflect be created by 
quintessences travelling in all directions with а speed of ¢ 
Within the lanice. The quintessences of the space time latice 
‘would in cflct produce а nonstate ether. A monat ether 
is fully compatible with special and general relativity. 
Tndecd such an ther explains how space time can be curved 
as in general relativity. Furthermore, the existence of a 
‘on-state ether, was espoused by Einstein in bis University 
Of Leyden lecture on general relativity of May 5, 1920. In 
Einstein's owa words 
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SIMPLE FREE ENERGY MOTOR 
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On this slide, we show a theoretical scheme 
which several researchers have discovered and used to 
build simple free energy motors 

In this scheme, we drive an ordinary d.c. series 
motor by a two wire system from an ordinary battery. 
The motor produces shaft horsepower, at -- say -- some 
30 or 40 percent efficiency, compared to the power 
drained from the battery. This much of the circuit is 
perfectly ordinary. 

The trick here is to get the battery to recharge 
itself, without furnishing normal power to it, or 
expending work from the external circuit in the process. 

To do this, recall that а charged particle in a 
"hooking" del-phi river moves itself. This is true for an 
ion, as well as for an electron, We need only make the 
del-phi in correct fashion and synchronize it; 
specifically, we must not release the hose nozzles we 
utilize to produce our del-phi river or waves. 

The inventors who have discovered this have 
used various variations, but here we show a common 
one. 


First, we add an "energizer" (often referred to 
by various other names) to the circuit. This device 
makes the del-phi waves we will utilize, but does NOT 
make currents of electron masses. In other words, it 
makes pure O-dot. It takes a little work to do this, for 
the energizer circuit must pump a few charges now and 
then. So the energizer draws a little bit of power from 
the motor, but not very much. 

Now we add a switching device, called a 
controller, which breaks up power to the motor in 
pulses. During one pulse, the battery is connected and 
furnishes power to the motor; during the succeeding. 
pulse, the battery is disconnected completely from the 
motor and the output from the energizer is applied 
across the terminals of the battery. 

If frequency content, spin-hole content, etc. 
are properly constructed by the energizer, then the ion 
movements in the battery reverse themselves, 
recharging the battery. Again, remember that these 
ions MOVE THEMSELVES during this recharge 
phase. Specifically, we are NOT furnishing ordinary 
current to the battery, and we are not doing work on it 
from the energizer. 

If things are built properly, the battery can be 
made to more than recover its charge during this pulse 
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cycle. 

To prevent excess charge of the battery and 
overheating and destroying it, a sensor is added which 
senses the state of charge of the battery, and furnishes a 
feedback signal to the controller to regulate the length 
of recharge time per "power off" pulse. In other words, 
the system is now self-regulating. 

The relation between power pulses and 
recharge pulses is shown on the graphs at the bottom, 
Note that regulation may decrease the time of recharge 
application of the del-phi river. 

This system, if properly built and tuned, will 
furnish “free shaft energy" continually, without 
violating conservation of anenergy. Remember that the 
del-phi condition across the battery terminals means 
that spacetime is suddenly curved there, and 
conservation of energy need no longer apply. 

Again, this system is consistent with general 
relativity and with the fact that O-field alone can drive 
a situation relativistic. We have deliberately used these 
facts to do direct engineering. Our "extra energy" 
comes from shifting phi-flux -- the energy of the 
universal vacuum spacetime -- directly into ordinary 
energy for our use. Thus we draw on an inexhaustible 
source, and our device is no more esoteric than a 
paddlewheel in a river. The only difference is that, in 
this case, we have to be clever enough to make and 
divert the river in the right timing sequency. 

This is a free energy device which an 
ordinary person, who knows a little electronics, can 
experiment with in the basement, To develop it, one is 
talking several thousands of dollars and a lot of 
persistence and tinkering; one is not talking millions. 


WARNING: THE PRECEDING EXPERIMENTS 
ARE HAZARDOUS. DO NOT ATTEMPT THESE 


EXPERIMENTS UNDER ANY 
CIRCUMSTANCES UNLESS YOU ARE AN 
EXPERIENCED ELECTRICAL RESEARCHER, 
EXPERIENCED IN PERFORMING 
EXPERIMENTS WITH LEAD-ACID BATTERIES. 


AND PULSE CHARGE AND DISCHARGE OF 
SAME, AND UNLESS YOU ALSO USE ALL 
SAFETY PRECAUTIONS SUCH AS GOGGLES. 
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AND PROTECTIVE GLOVES, SLEE" AND 
APRON. YOU MUST NOT HAVE OTHER 
INFLAMMABLE LIQUIDS OR OTHER 
IBSTANCES PRESENT WHICH COULD BE 
IGNITED AND BURN OR EXPLODE. SURGED 
LEAD-ACID BATTERIES PRODUCE 
HYDROGEN GAS, WHICH CAN EASILY 
EXPLODE SINCE SPARKING ALSO CAN 
OCCUR. THE ACID FROM SUCH AN 
EXPLOSION CAN EASILY BLIND YOU IF IT 
GETS IN YOUR EYES, AND IT CAN BURN 
YOUR SKIN. IN ADDITION, LEAD AND LEAD 
COMPOUNDS ARE POISONS, AND ARE TO BE 
HANDLED ONLY BY EXPERIENCED 
RESEARCHERS. THESE EXPERIMENTS ARE 
NOT FOR AMATEURS UNDER ANY 

‘ANCE, BUT ONLY FOR 
EXPERIENCED PROFESSIONALS WITH 
PROPER KNOWLEDGE AND TRAINING, AND. 
USING PROPER PRECAUTIONS. NEITHER 
THE AUTHOR NOR THE PUBLISHER IS 
REPONSIBLE OR LIABLE FOR ANY 

[DENTS OR DAMAGE YOU MA: 
ENCOUNTER, AND ALL EXPERIMENTATION 
WITH THESE DEVICES AND PROCEDURES 
AT YOUR OWN ASSUMED PERSONAL RISK. 
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THE TRANSLATOR 
VECTOR SCALAR 
TRANSVERSE LONGITUDINAL 
WAVE TRANSLATOR WAVE 
(E,B) 52:0 
B=0 


We now turn to a fundamental concept we need 
in order to understand some of the effects used by the 
Soviets in their Tesla weapons. 

Note that one other country -- one not hostile to 
the U.S. — also has such weaponry. 

This slide shows the concept of a 
TRANSLATOR. Briefly, if 
ме input a transverse matter wave, the translator 
outputs a scalar longitudinal wave without spin vortex 
hooks. If we input a scalar longitudinal wave -- even 
one without hooks -- the translator puts out a normal 
vector transverse matter wave. 

We define a translator as anything which will 
accomplish one or both of those functions (usually 
both). 

Basically, any device which is TOTALLY 
nonlinear to transverse waves will produce scalar 
waves from a transverse wave input. Any device 
which is totally nonlinear to longitudinal waves will 
produce transverse waves from a longitudinal wave 
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input. 
It is comparable to certain plasmas, which, as is 

well 

known, produce such a translator effect. If you input 

longitudinal waves, you get transverse waves. If you 

input transverse waves, you get longitudinal waves. 

And the plasma is rather totally nonlinear. 

Again, if our translator outputs non-hooking 
waves, it means that the component substructure waves 
oppose each other in sum zero fashion, and "kill" or 
nullify the vortex spin-holes. 
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SLIDE 42. 


TRANSVERSE WAVE INTERFERENCE 
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On this slide we show "normal " transverse wave 
interference, as we presently teach it in our textbooks. 

We visualize two identical transmitters, each 
producing a beam in a pattern of about 55 degrees of 
so. 

Where these beams overlap -- in the ideal, 
perfect case, we have constructive and destructive 
interference, with absolute zero-vector linear regions. 
being formed. We put in the energy, and out-of-phase 
interference creates the zero zones, which contain no 
energy as such. 

We point out, however, that the 


scalars, 
and contain high stresses on spacetime. 
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LONGITUDINAL WAVE INTERFERENCE 
[SCALAR WAVES] 
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On this slide we show the interference pattern 
that emerges from the interference of two identical 
scalar wave beams from translator/transmitters. 

Now note we are interfering two zero-vector 
waves, each containing a substructure. In this case we 
assume similar substructures. 

What happens now is that we get a similar 
interference pattern, but with some startling 
differences. 

First, we put in the zero-lines, These represent 
in-phase conditions for the substructures. 

Second, the substructures themselves interfere, 
and form energy in the grid zones between intersecting 
zero-lines, 

In the perfect case, however, this energy cannot 
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radiate away. It is physically created and trapped as if 
in an "energy bottle." We are CREATING this energy 
ata distance, and storing it in a bottle, If the bottle 
were perfect, we would continue to accumulate energy 
in the grid zones -- notice we are continuing to pour 
energy into both transmitters, and there is zero ordinary 
energy anywhere else except in the grid zone "bottles." 

If we turn off the transmitters smoothly, we 
extinguish the energy in the bottle completely. It is 
sucked right out of there, and the vacuum returns to its 
normal condition, 

If we erratically and nonlinearly turn off the 
transmitters, we destroy the bottle and "dump" the 
energy suddenly. This is exactly like a sudden EMP 
from a nuclear weapon. A sudden pulse of energy is 
freed to radiate and interact in the region where the 
bottle was. 

The high altitude booms off the East coast of the 
U.S. a few years ago were made in precisely this 
fashion, from such a weapon being adjusted and 
calibrated in the Soviet Union. 
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[0077] “According to the general theory of relativity space 
‘without ether is unthinkable ^ 

[0078] Recent evidence from а mumber of sources now 
Strongly support the presence of this bo static ether, in the 
Torm of quintessence. An editorial rom a major journal 
sites “combined with other observations such as those of 
distant Supernova, the ОМАР results corroborate the pre 
alin theory of inflation with the twist that the Universe is 
‘only one third matter (both ordinary and dark) and two thirds 
suintesenee, а form of energy possibly inherent in empty 
space 


[0079] If we take 


i» account the existence of quintes- 
sence and as such a three dimensional space-time lattice, 
matter which is intrinsically made of contitents of charge 
"would interact with this lattice to produce the effets of 
mass. Mass would be perceived as a result of matter (whose 
oasttuent particles appear to contain charge) interacting 
‘with this lace directly due 1o the inhibition of motion by 
‘he latices electrical permeability and permittivity vectors 
‘which would form the existence of complex space. These 
uintesences would inthe direction inthe y and 2 vectors 
prodpee small vibrations ofthe order of the Planck length 
(10 m), whilst passing through the vectors of permeability 
Эп permittivity, thas producing the effects of mass. 
[0080] The vibration woul endow quintessence itself a 
(лов rest) mass (m) equivalent, 10 the minimal mass of 

mh gae % 
[0081] The presence and magnitude of Planck's constant 
h) and especially the speed of Tight (©) is thus explained. 
Indeed, the speed of light ce) ^ is not in ilf a 
fundamental quantity. 


[0082] As the energy equivalence formula is Eme? the 
‘minimal mass of a single quintessence, would thus be the 


‘minimal mess, hie hence sain: 
m a» 
[0083] ог 
ln оз 


[0084]. Jis postulated by general relativity tbat the shape 
‘ot space time ise can be altered, indeed the presence of the 
Space time lattice now allows this to be altered by altering 
the density of quintessence. It is further clear that if quin 
‘essences underly tbe structure of the space-time falle, they 
may also underly the structure of matter isl 


[UOS] With regards a single quintessence, this passing 
through an energy vector of the space-time Janice would 
appear as a vibrating string- In a similar way to sring theory, 
the conglomeration ol these quintessences would produce 
the constituents of ordinary matier. Thus the general eque 
tion for the number of quintessences (n,) in an object of 
mass (m) would be 


amen 
[0086] The mass of the electron (m,) for example, would 
be directly determined by the number of quilesences in the 
electron, multiplied by the mass of quintessence. 

[0087) Quintessence and Complex Space 

[W088] Quintessence is postulated о constitute the funda- 
mental nature of space-time. Three quintssences cach trav- 
lig in their respective x vectors at 90" to cach other would 
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create three dimensional real space-time. These quintes- 
ences would in the direction in lt 

vectors produce small vibrations of the order ofthe 
length (10-7 m) this would create the vector dimensions of 
permeability and permitivity. The result would give space- 
"ime 9 dimensions of space а in superstring theory. How- 
ever, unlike superstcing theory the six hidden dimensions 
‘would not be “curled up so as 10 be so small as 10 be 
visible these six dimensions would be present in complex 
space. Thus, only three of tbese dimensions would represent 
ordinary thee dimensional particulate space time ie. three 
dimensional objects. The other six dimensions produced Бу 
the vibrations of quintessence would form complex space. 


[0089] The mathematics of complex space, using imagi- 
nary V=1 or (Û) numbers, is assumed in the standard form 
Jaton ofthe Shradinger wave equation: Thus tbe presence of 
complex space is an integral part of quantum mechanics, 


[0090] The mathematics of complex space is also an 
essential and integral part of the principles and application 
of modern electronic and contol engineering: Indeed it bas 
been well recognised for some time that cach direction 
vector in electronic engineering can , be associated with 
complex vectors i9 


[0091] As this complex space consists of the vectors of 

йу and permeability it would only be “feli” by 
panicles эв in the electron. Nevertheless, ss all 
particles are fundamentally composed of charged particles 
the cllects of complex space would be felt by endowing 
those particles with mass and ia turn kinetic enone. 


[0092] In conventional complex space, а 2 dimensional 
Сзпемап Argand diagram is mathematically wed, However, 
in order to formulae the equations for particles a three 
dimensional Argand diagram is essential. This wil have 
"hrec dimensional vectors, one real vector and two imagi 
nary vectors. Taree of these diagrams will be required 10 
fully describe the nature of particles, each with a real vector 
in the x, у and z vectors, respectively. Nevertheless, in the 
instance below the real vector is the x vector and the two 
imaginary vectors are given by (Y, 2) 


Fe 


The Th 


[0094] The beauty of a three dimensionat Argand diagram 
Js thal the complex conjugate (ie. the mirror image which 
confers mathematical reality оп the coordinates) is formed 


Dimensional Argand Diagram 
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CREATING ENERGY AT A DISTANCE 


(Use of Hidden Information Content of the Field) 
(Can Provide Action-at-a-Distance) 


Interference Zone 
(Potential gradients) 
7 EM Energy: 


May be positive, or 
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Figure 5. Scalar potential interferometry (between the two sets of bidirectional 
longitudinal EM wavepair functions) produces all EM force fields and waves. 


But letus look at one way to do this sort of thing 
more efficiently. 

Here we show two scalar transmitters (that is, two 
translator Aransmitters) which form narrow beams, and 
which cross those beams at a distance. 
salar interference is 
y bottle and producing 


trapped or locked in energy 

If I have a physical target in that crossed zone, 1 
literally "fry" the target, for I get all the power inputted 
to the transmitters contained in the bottle zone. 1 don't 
have any square law losses. 

1 сап heat a metal object white hot at a distance, 
for example. Because all real bottles are slightly 
imperfect, the real bottle is leaky and some photons 
escape. 1 can observe the white hot steel in the bottle, 


and I can record and measure the temperature from the 
escaping photons, by simple radiometric methods. 

Now if I smoothly turn off both transmitters 
linearly, all the energy in the bottle disappears. 
immediately. 1 can immediately reach in and pick up a 
black, cool piece of steel. And that cannot be done with 
ordinary inductive or radiowave heating. 

"That has been done in a laboratory on the North 
American continent. 
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NONLINEARITIES CAUSE SHIFTING 
[PARTIAL TRANSLATION] 


TRANSVERSE 
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WITH NONLINEARITY 


LONGITUDINAL 
SCALAR WAVE 


REAL SCALAR WAVE 


OBJECT 


VECTOR COMPONENT 


WITH NONLINEARITY 


Here we show the results of electrical 
nonlinearities in an object which encounters a true 
translated (non-hooking) scalar wave. All objects have 
some electrical nonlinearities in them, and so all act 
partially as translators. 

This means that any real object creates a small 
scalar aura around itself from its continual temperature 
interactions — from absorbing and radiating ordinary 
EM waves. In addition, the object normally is subject 
to undetected scalar wave radiations, and so it also 
produces a small aura of transverse vector waves 
around itself by translation, 

AIL real objects accomplish at least a little bit of 
translation, 
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TOWARDS A NEW ELECTROMAGNETI: 
PART 4: VECTORS AND MECHANISMS CLARIFIED 


SLIDE 46. 


THE SCALAR AURA 
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We examine now an object with temperature, 
that is, a normal object continually absorbing ordinary 
EM radiation and continually emitting EM radiation. 


The object has a small fraction of its incident 
energy expressed as a scalar aura around it, because of 
translation. Note that normal detectors will not detect 
this aura, but special two-stage interferometri 
detectors will detect it. Also note that the object 
replenishes- the ordinary radiation flow by its 
translation of some of its incident scalar radiation into 
the normal or "transverse" (so-called) radiation, 
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The entire internal pattern -- all interactions and 
functions of the body -- are precisely present in its 
scalar aura, down to the finest detail. This makes an x- 
ray pale by comparison. 


True psychics actually use the nonlinearity of 
their nervous systems (note the avalanche ion 
discharges across dendrite gaps) and the interferometric 
aspects (note two cerebral hemispheres, connected by a 
corpus callosum) to detect the scalar aura. This is a 
physical fact and not esoteric delusion, To control this, 
however, is normally as difficult as learning to walk a 
high wire and do acrobatics on it. There are not many 
high wire walkers in the world, but it certainly is a skill 
within human control capability and purview. 


T. Galen Hieronymus was absolutely correct 
when he stated that the entire internal working pattern 
of an object is radiated by that object in terms of an 
extraordinary energy, which he called "eloptic" energy. 
It is actually translated scalar wave energy, and entirely 
consistent with present EM theory when the glaring 
errors in its foundations are corrected. 


Shortly I hope we will see instrumentation 
which can directly examine the scalar aura in the finest 
detail, seeing every illness, and simply setting dials to 
radiate the body with gentle, harmless scalar waxes to 
directly correct illnesses. 
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VIRTUAL FLUX AND MAGNETIC FIELD 
[LINEAR CASE] 
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Briefly, let's look at some nice things we can do 
with magnetism, Specifically, let's find out how to 
make magnetic monopoles and 
the laboratory. This again has been done in a 
laboratory on the North American continent. 

First, about all the present science can tell u 
about a magnet is that "a big magnet is made of 
magnets." And if we examine one of the smaller 
magnets, it's made of even smaller magnets. This is 
like saying big dirt piles are made of smaller dirt piles, 
and that explains what dirt is. 

However, let's use that with our knowledge of 
the virtual flux vacuum. 

In this slide, we show diagrammatically the 
situation for a common magnet. Note that domains in 
the magnetic material are themselves little magnets, 
and their alignment and vector summation determine 
whether or not there's said to be a magnetic field 
present. Nonzero summation states that there's a 
resultant magnetic vector, and hence an external 
magnetic field. Zero summation states there's no 
external nonzero resultant, hence no external magnetic 
field 


ler 


Actually, there's an external scalar magnetic 
potential field, even when the external vector magnetic 
field is zero. The substructure is still there. 

If we pursue this "big magnets are composed of 
smaller magnets," eventually we reach the quantum 
threshold, and we have a substructure of virtual, 
subquantal magnets in vacuum, in the virtual particle 
flux. At least we conceive each little virtual particle as 
if it were spinning, and hence a little magnet. 

We put a conceptual bag around each little 
virtual magnet 
Ina linear situation, the north pole is as strong as the 
south pole, and so just outside the bag, the poles cancel 
ог appear zero. Since the virtual bag appears to be zero 
length to an external macro observer, the poles seem to 
be directly superposed on top of each other, yielding no 
pole at all to the observer. 

However, you and I now know that both poles 
are still in there, in the virtual substructure, and we 
certainly have remaining with us a translated scalar 
magnetic field. 

There's a virtual flux to and from each 
observable particle of charged mass in the observable. 
state as shown, but this flux is now scalar in virtual 
magnets, except for nonlinearities in the structures 
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above the quantum level, Thus accelerated portions -- 
atoms with electrons in whirling orbit, spinning 
electrons, protons, etc. -- possess nonzero ordinary 
vector magnetic fields by translation, Again, notice the 
successive interlocking levels of reality, all the way 
from deep in the virtual state into interlocking levels in 
observable state. 
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PRODUCING MAGNETIC MONOPOLES 


NODAL POINTS 
N $ 


z SUSTAINED 
- BY INPUT 


STANDING WAVE Az d IN TARGET MATERIAL 


OBSERVABLE [9 IUANTUM 
VIRTUAL СЫ 
J № T ; 
Ө = T= NONLINEAR — 
= finan 


Now let us look at a non-linear case of the same 
sort of thing. Now the bags are still around the little 
virtual magnets, but they are nonlinear. This means 
that, to an observer outside the bag, one pole seems 
bigger or more powerful than the other. In other words, 
to the quantum observer, this bag appears to be a 
magnetic monopole at a point. 

In the flux still on and off each observable. 
spinning charged mass, we now have a steady 
component of "monopoles". If we have a standing 
scalar wave present in a physical material in which the 
nonlinearity exists — and the scalar waves can even be 
PRODUCING that nonlinearity -- we will have nodes 
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by the value ofthe minus coordinate in the other complex 
vector dimension. Thus the complex conjugate of (+ 

x!) is (e, ^e, Се). These two sums When 
ibus give a red mumber solution. 


[0098] Furthermore it is clear that nine dimensions of 
spacetime are necessary in the general relativistic equations. 
By including complex space we thereby create the nine 
dimensional spacial melrictensor ml the metric energy 
tensor of mater necessary for computations for general 
relativity (sce quantised general relativity pp 34-35). From 
here we сап begin to understand the true structure of тает. 


[0096] Energy and the Space-Time L 


[0097] The presence of numerous experimental data for 
a e i tear E I ape 


bscevtions by Nicholas Gisin, on the entanglement of 
distant photons now returns us to EPR experiments. 


[0098] Using the quintessential modification of the de 


Broglie wave equation, gives us an insight imo these tele- 
portation and EPR effects. 
[0099] As 

ont o 
[E 

кым, on 
[шө den 

jen en 


[0102]. Importantly, as indicated by equation (20), energy 
having no quintessence; would have a wavelength of infin 

ity, Specifically pure energy containing no quintessences, 
‘would have a lambda of infinity. According quantum 
mechanics an infinite wavelength would result in the prob- 

ability of that energy being anywhere. As energy itself has 
то electrical charge И would not he impeded by the permit- 

tivity and permeability of the three dimensional space-time 
tice. Moreover, energy would not be detectable in three 
dimensional space-time, unless it interacted with таеп, as 
in the EPR experiments. Indeed, energy is nol observed 
"when not bound 1o any form of mass or particle. Thus 
‘equation 94, takes us to our original assertion 


19103] Energy is Not Bound by the Space- 


[0104] Thus, as the EPR experiments suggest the exis 
fence of energy separate from matter and thus separate from 
te three dimensional space-time late, it is interesting to 
ind tha experiment suggests the existence of free energy in 
continuum separate from space time o produce the eles 
Of quantum teleportation "==" 


[0105] This is not, however, teleportation across an addi- 
tional dimension, this is a term to describe in partially 
familiar terms the dissociation of energy from the three 
dimensional space-time latice. AS time is inextricably 
linked 10 cach dimension of space, the effects of energy 
would be inextricably linked to the events, such as the 


‘vation of virtual particles, we see interacting within space- 


[0106]. Iis unlikely that observers have any direct day to 
day experience to explain quantum events. Nevertheless, 
"quantum physics may have given us a window into the 
hitherto hidden workings of the Universe. Thereby, the 
mystery ofthe uniformity of the Universe, across distances 
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‘which tbe speed of light could not apparently traverse, is 
readily explained by the fact that the Пес energy contained 
in the Universe isnot hound by the space-time latis 


[0107]. In the case of light, due to the exceedingly small 
‘masses involved, there would be relatively easy exchange of 
matter with fce energy within а photon. This would make 
the photon the ideal experimental tool to look for energy 
which isnt hound by matter and in tum energy which is not 
bound in space-time, Indeed, very recently Furusawa ct at 
have reported to have observed the transference of energy as 
photons fr, А lo B, without those photons traversing 
Space-time” Ths finding which bas been supported using 
Ober experimental techniques" 77 77) is very impor- 
fant as Jt suggests the existence of such a quantum con 


[0108] We haye already seen strong experimental data 
using photons" ©, atomic spins and other data for quan 
um teleportation which have reenlly been published “С. 

эз which suppor these findings. According to the above 
equations the teleportation would vary in à predictable 
Fashion, as with photons, ia line with the wavelength of the 
light used, relative to the size of vibration of quintessence, 
As regards matter, tbe results do confirm tht the effet of 
‘quantum tunneling is indeed dependant on the wavelength. 
OF matter and the size ofthat matter" 


тап 


Particle Physics 
[0109] Electron Structure 


[0110] Understanding the electron is fundamental 10 the 
understanding of the elementary particles. The hidden nature 
ofthe electron may recently have been revealed through 
observations by Horst Stormer, Daniel Тын and Robert 
Laughlin for which a Nobel prize has recently been awarded. 
‘They describe а quasi electron particle of charge c. This 
has been described оп а quantum bass as a vortex of energy, 
bound as a quasi particle in one dimesion x, but not bound 
in the other two dimensions y and 2, allowing dispersion in 
space-time as à vortex. What is more intriguing are the 
experimental conditions in which this occurs. First of all 
two dimensional electron gas is created and held between 
two capacitance plates. A magnetic force is then applied in 
the remaining dimension, virtually creating а one dimen 
sional passage through which only а quasi electron appears 
to be able to passi 10 


[DII]. Given the presence of charge of e, then three of 
‘hese quasi electrons could form an entire electron in three 
dimensional visible space time. Nevertheless, each would 
have eneray and hence a wave function which would be 
present in the other vectors. This electron could thus follow 
{he probability functione as described by the Shrödinger 
wave equation for (otherwise termed as “essence” by 
Shrödinge) 

[0112] Ifthe mass of the electron (m. is constituted from 
quintessence, using the formula: 


[0113] Then an electron would be constituted from: 
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available at which the monopoles will congregate and 
emerge and interact 

North monopoles will congregate at one node, 
while south monopoles will congregate at the next, and 
so on in alternating fashion. 

That means that, at anyone node, monopoles of 
the same kind are steadily being "deposited" in the. 
material. These monopoles strongly repel each other, 
and so the material at that node is increasingly stressed. 
in a tensile fashion. 

Eventually the material will be torn apart at the 
node, 
stress relieving the situation, Movement of the 
material will release the nonlinear condition, stopping. 
monopole production and deposit. However, at a break 
node, the same kind of magnetic pole will appear on 
each side of the break. 

That is, the breaks will be М-М, S-S, М-М, S-S, 


etc. 
An ordinary magnetic does not do that when it 
breaks. Instead, it breaks N-S, N-S, etc. 
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ВКЕАКІ 


METAL WITH MAGNETIC MONOPOLES 
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Again, metal has been broken in a North 
American laboratory utilizing the production and 
deposit of magnetic monopoles in this fashion, 

On this slide we show what was done. 

An ordinary bar of steel was exposed to standing 


sealar 
waves in a nonlinear situation, depositing magnetic 
monopoles at the wave nodal points in the metal bar. 
The breaks occurred as shown on this slide. 

Much of what I am presenting is based on 
certain experiments accomplished in experimental 
laboratories here and abroad. Most of the mechanisms 
have actually been produced in the lab. However, 
these are proprietary labs and I cannot violate trust and 
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reveal the precise construction details utilized. In some 
cases I have not seen the precise constructions, but only 
the direct results. 

But ironically, the production of magnetic 
monopoles -- which has fiercely resisted the normal 
scientific approach -- yields readily to the new 
approach, 


Next Slide 
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SLIDE 50. 


CREATING AN INERTIAL FIELD (ANTIGRAVITY) 


INERTIAL 
FORCE " 


XLTR 91 


DEMONSTRATION 
PLATFORM 


XLTR #2 


We now show schematically how to produce an 
inertial field, or antigravity, Also an inertial space 
drive can be produced in this manner. 

This again has been done in a North American 
laboratory. In fact, inertial fields have been produced in 
more than one lab here in North America, 

In the setup shown here, three translator/ 
transmitter projectors are used and oriented so as to 
give three-dimensional interference, or interference 
along all three spatial axes. 

By controlling the substructures of the three 
projectors all together, one can control the precise 
phasing in all substructures, with respect to a common 
time reference. 

By this means, a unilateral force can be created 
of each and every charged mass particle (that is, on 
each proton) in the nucleus, 
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Since we know that the neutrons and protons in 
а nucleus of an atom are continually interchanging, one 
into the other, back and forth, all of the nucleons can be 
treated as "diffuse protons" for mass purposes, and 
scalar wave interaction purposes. 

Thus if we have the correct pattern to affect. 
protons, we can control the phases of the substructure 
waves of the projectors so as to produce unilateral, 
parallel forces on and of each spinning proton in the 
nucleus. 

This means we can produce unilateral thrust in 
an object exposed to the triad interference of the 
projectors. 

In short, this produces antigravity. If sufficient 
force is produced, the test object in the interference 
zone simply lifts itself off against earth gravity. This 
has been done in North America. 

If we phase the projectors so that 
counterbalancing forces are produced on each proton, 
we can either make the proton "lighter" inertially or 
"heavier," 

In fact, we could "freeze" a common pistol so 
that it could not be moved and its trigger could not be 
pulled, simply by sufficiently increasing its inertia, 

This was done in experimental demonstrations in 
Toronto, Canada in 1969, and witnessed by the Chief 
of the Homicide Squad of the Toronto police. It was 
his pistol that was frozen for the demonstration, 

If the projectors themselves are on board a space 
capsule, for example, they can produce such a 
unilateral thrust in and of a central mass or dise 
attached to the of the craft. By this means, an inertial 
spacedrive can be built. 
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EFFECTS ON HUMANS 
UNCONTROLLED 
RESPONSES/EFFECTS 


HUMAN TARGET 


Now let us look at some of the effects on 
humans, when radiated with a true scalar wave beam 
from a translator/transmitter. 

First, the human nervous system is highly 
nonlinear. Essentially, across billions of synapses, 
sudden ion discharges -- analogous to spark discharges 
— are continually or periodically occurring. Brain 
waves, for example, are not waves along wires; instead, 
they are waves of avalanche discharges across 
tremendous numbers of nerve cell gaps 

The central nervous system is thus highly 
nonlinear, and the gap firings of the nerve endings act 
as translators. 

These translators partially translate incident 
scalar waves, so that additional transverse matter waves 
— or ordinary energy inputs -- occur in the ion 
discharges. 

Thus additional energy is being added to the 
nervous system by incident scalar waves. 

Many long-term effects of the environment on 
the body are gradually kindled in this fashion, even 
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over a period of years. 

For a stronger dosage of scalar waves, the 
nervous system experiences "jamming" of its signals. 
This leads to four basic "noise jamming” effects. 

If a small dose is absorbed, the interference is 
slight. One feels as if one had taken a whiff of 
anaesthesia — an unreal, dreamy feeling. 

1f a slightly larger dose is absorbed, the 
interference is moderate. Now the single channel 
system — the motor system - goes, and the individual 
is paralyzed, Mentally he is barely conscious, in a sort 
of hypnogogic, waking dream state. Any tendency 
toward epileptic seizure or other nervous disorder may 
surface here, as may heart palpitations or even heart. 
failure. 

For a heavier dosage yet, the interference is now 
strong. Now the multiple systems start failing. 
Consciousness is lost and the individual is in a deep 
coma. In addition, seizures and convulsions, and loss 
of control of some body functions, may occur. The 
autonomic nervous system is keeping the heart beating 
with difficulty and keeping the body gasping for breath, 

For a very strong dosage, the entire nervous 
system fails and death results almost immediately. 

This is quite similar to the effects of nerve gas. 

These are the four major symptoms of scalar 
wave radiation of the body and translating absorption 
by the nervous system in an uncoordinated fashion. 
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SLIDE 52. 


INITIATING SPECIFIC BIOLOGICAL EFFECTS 


NOTE: 


Ф PAVLITA'S 64 POINTS 
* ADAMENKO'S PLEXUSES 


CONTROLLED 
SPECIFIC EFFECTS 


MODULATION 


HUMAN 
SELECTOR TARGET 
FREQ, 
PATTERN 


If we now add precisely patterned modulations 
to the substructure waves of the scalar zero vector 
beam, we can induce deliberate patterns in the dosage 
absorbed by a biological system. 

As Kaznacheyev's experiments showed, any 
death or disease pattern can be induced upon an 
electromagnetic carrier -- specifically, upon the near- 
ultraviolet as an example. Some of his experiments 
were duplicated at the University of Marburg in West 
Germany, utilizing infrared carriers. These patterns 
can be dumped into cell cultures, eventually kindling 
the pattern of death or disease in the target cells, 
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The same can be done to a human from an 
external source. The major entry point is the 
acupuncture system, which reacts to scalar waves and 
transfers them to the nervous system for translation, 

Pavlita, Czechoslovakian engineer, has built 
"psychotronic generators" for over 30 years that affect 
the human body. Adamenko, Soviet physicist, found 
that the acupuncture points formed groupings or 
plexuses that were frequency sensitive. In other words, 
certain frequency bands affect one plexus more than 
others. Further, these acupuncture points are known to 
be connected to effects produced at remote locations in 
the body. 

Pavlita stated he had found 64 different sensitive 
"points" on the body, and had succeeded in building a 
generator for each. If by his points he meant 
Adamenko's plexuses, then frequency patterns can be 
created that affect certain acupuncture groupings - and 
thereby certain specific body locations and effects -- 
more than others. 

It thus appears reasonable that, by placing the 
proper frequency pattern in the modulations of the 
substructure waves feeding into the translator! 
transmitter, the scalar ray or beam can be made highly 
selective as to body part affected and the effect 
generated or kindled in the body. 

By this means, specifically tailored attacks on 
the body can be created, 

Strong emotions such as sheer terror, 
overpowering rage, blind panic, etc. can be induced. 
Or physical effects such as epileptic seizure, loss of 
control of internal functions, loss of muscular control, 
severe weakness, specific failure of an individual organ 
such as the heart or liver, or blackouts and comas can 
be induced. In addition, patterns for specific toxins and 
diseases can be induced. With a strong absorption, 
these changes can be effected quickly. Imagine 
bubonic plague developing in 30 seconds, for example, 
or the effects of a cobra bite developing in 10 seconds. 

If the individual is placed in crossed interference 
beams (that is, in the interference zone of a scalar 
interferometer), strong effects can be produced 
essentially instantly, including instantaneous death. 

Of course BENEFICIAL effects can also be 
accomplished. As instrumentation is developed, one 
should be able to scan the aura, do a computerized 
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readout to show the different medical problems either 
developed or developing in the body, have the 
computer compose a "cancellation or offsetting 
pattern," and radiate the body with a totally beneficial 
pattern, customized for that particular condition at that 
particular time. One should be able to quickly cure 
cancers and leukemias, for example, even of the brain 
and of the bone marrow. One may even be able to 
quickly reverse the effects of aging: at least there is no 
foreseeable reason why it should not be possible. 

The new technology is a very powerful tool, and 
it can be used for either good or bad, depending upon 
the intent of the developer and the user. 
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[0114] Thus taking ino account the mass-energy content 
© quintessence (m) it is independantly posible о derive 
the magnitude of the charge of an electron (e) using the 
following equation. 


ingot banc 


[0115] This is in close agreement with the experimentally 
Observed charge on the electron of 1602x107 C. 


[0116] Interestingly substituting т^ in the above 
equation we have: 


mttaer ө 


1907] This can also he written ss 


[OL]. Equation (6) has а number of very special impli- 
‘ations if re-examined, Беу three of these quasi electron 
spheres appear to to be required to constitute the charge of 
the electron. More intriguingly it indicates that the charge 
is related to ihe volume of a sphere with an apparent radius 
of e. Thirdly it indicates that the square of the charge of an 
electron (c) is proportional to the permittivity of fce space 
(Go). The charge given from equation (3) is in close agree- 

ment with the measured charge of the electron. Furthermore 
З more exact value for the charge of the electron (to seven 
decimal places) cun he deduced by taking into account the 
gravitational eld ofthe Earth (see Gravity and the Charge 
o the Electron). Furthermore the charge of the electron (с) 
San now be derived from first principles. Thus, equation (3) 
corroborates the evidence thatthe electron is indeed com- 

posed of three quasi electrons in Keeping will recent experi- 

mental findings ™ ^ 


[0119] The significance of the electron, composed of three 
Spheres each with a radius of c, is not immediately clear, but 
Can be understood ifthe frequeney of rotation of the electron 
Js taken into account. Thus ifthe diameter of the electron 
жаз approximately 1077 m, then its spin would need 1o be 
Ге m10" cyclesisec. Ths given a very high rotation 
‘ate an electron could have an effective radius of 1/ and still 
occupy subatomic sizes. Indeed these observations might be 
ecd to estimate the rate of rotation of the quasi electron and 
its size (see Appendix 1) 


[0120] With regards a single quintessence, this passing 
through an energy vector of the space-time attic would 
appear as a vibrating string. In a similar way to string theory, 
the conglomeration of these quinessences would produce 
the constituents of ordinary matter. The electon, for 
example, would be constituted from approximately 1.286% 
107 quintessence. 


[0121] The dimensions of the equation for the electron can 
be readily resolved by considering each ofthe three vector 
dimensions The exact dimensions of the equation ecd o be 
considered in the light of the nature of space-time itself, 
These dimensional equations help explain the nalure of 
matter. Indeed the equation for the electron may be neces- 
Sary Tor the full understanding of gravity, this is also fully 
addressed (Appendix 1, Dimensional Equations) 


Jun. 19, 2003. 


[0122] Complex Space and Electron Sırueture 
[0123] The presence of complex space also now further 
explains the conformation of the the electron, and й for 
mulation at the quantum level, and the presence of particles, 
ti-particles and their spin up and spin down characteris 
[0124] Indeed the short form equation for the charge of the 
electron (6) ean now be rewritten as а metric tensor with 
thee dimensions in rel space and six in complex space. 
10125] Thus if three of the x, y and z vectors ме in real 
Spice and six vectors in complex space, where c is the speed 
of light in the real space vector, is he speed of light ia the 
complex vector and c js the complex conjugate of 
the electron can be mathemati 


DU D 


— i! <, 


[0126] Which now elegantly gives the real number solu- 
eet! 

[0127] Where c, is given as the permittivity of free space 
for a single quas? electron (sce appendix 1). Equation 4 
represents a "complex" tensor 

10028] Whilst tbe two dimensional Argand diagram bas 
our quadrants, the three dimensional Argand diagram has 
ight cubic sectors. Two af these cubic sectors are diametric 
opposites and can represent “real” particulate objects, These 
hive the primary coordinates x, ¥, ~z; às in tbe electron 
‘described above, and the =x, =y, Z, with the real vector x now 
having a minus sign. These two “real” eubie sector, there- 
fore, mathematically represent particles and their anti por 


[0129) The mathematical presence of the two primary 
diagonal mirror images (x, ¥, -Z and -x у, z) now allow the 
introduction of the concept of antipaicles. This extension 
fof the maths nto a three dimensional Argand diagram thus 
results in the automatic formulation of the maths of anti- 
particles. Thus the charge of the poston (c) is formulated 
by the shortened form equation, where the real vectors now 
sach have the minus sign, and therefore exist in the =X, =y, 
‘sector of the three dimensional Argand diagram. 


[0130] The three dimensional Armand diagram also 
accounts for chirality and indeed the up and down spin of the 
Electron. There are two other “real” primary coordinates in 
‘he Argand diagram, tbese are themselves tbe partial mirror 
images of the above coordinates (ie x, =y, and -х, у, 2) 
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SLIDE 53. 


GROUND-TO-AIR USE 


2 
cum TARGET AIRCRAFT 


MODIFIED 
TRACK RADAR 


Here we show another use of the scalar beam 
technology already developed by foreign powers. 

А modified track radar — either continuous 
wave or pulsed -- transmits a scalar wave beam, It 
radiates an incoming hostile aircraft, keeping the beam 
on it, and kindling energy in the nonlinear electronic 
circuits of the aircraft by translation. Communications, 
navigation systems, avionics systems, electronic fuze 
systems, ignition and control systems, airborne radar, 
missile armament electronics, etc. are all vulnerable to 
this translation kindling of internally jamming energy 
from the incident scalar beam. 

The electronics can be knocked out and the 
aircraft knocked down, 

The pilot himself is also vulnerable because of 
his highly nonlinear central nervous system. 

Some or all of the eight F-11 1's mysteriously 
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lost in 
Vietnam may have been bagged by modified SA-2 
FANSONG radars, using this effect. 
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SLIDE 54. 


TACTICAL AIR-TO-GROUND USAGE 


XLTR ( 


XLTR 
AIRBORNE JAMMER 


RADAR TARGET 


As shown on this slide, the technology is also 
usable from aircraft against ground targets, particularly 


ground-based radars and communications systems. 

As shown, the aircraft has a modified jammer, 
able to emit a beam of scalar energy from one or more 
translator/transmitters. 

By simply training a beam on the radar, eventually the 
radar can be knocked out. That is the simplest use. 

A more sophisticated usage is provided by more 
than one translator/transmitter, acting as a scalar 
interferometer. 

In this mode, each translator/transmitter emits 
multiple scalar carrier frequencies. Two Fourier 
expansions are established, so that a three dimensional 
"ball" or sphere of interference-zone energy is 
established. By pulsing or phasing, this ball is moved. 
to strike the location of the radar, delivering a large 
burst of energy to it and knocking it out, Alternatively, 
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the energy bottle is "dumped" when it reaches the 
targeted radar or its near vicinity. 

A still better way is to fire one Fourier scalar 
pattern directly at the target radar, then fire a second 
pulse faster so that it overtakes the first directly upon 
the target. (The ensemble of such a pattern acts as a 
soliton, and its velocity is controllable by controlling 
the amplitude of the pattern generated). 

When the second scalar overtakes the first, a 
sharp interference is formed, with a fast energy bottle, 
which is then nonlinearly dumped in microseconds or 
milliseconds. In this fashion, all the energy put out by 
the jammer is delivered directly upon and into the 
target in one sharp EMP pulse, much like that from a 
small nuclear explosion. The target is destroyed. 

Note that such a weapon can be utilized against 
tanks, vehicles, explosives, missiles, ammunition, 
bridges (the airblast), bunkers (the blast can occur 
INSIDE the enclosure), ships, planes, personnel, and 
targets of varied types. 

The Soviets have had such secret weapons for 
years. 

One additional country has them also. 


Next Slide 
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SLIDE 55. 


INTEGRATED WEAPONS DISPLAY 
(MODIFIED JAMMER) 


12i 
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SCALAR PULSE 
(INSTANT) 


HERTZ PULSE 
(DELAYED) 


Here we show diagrammatically what a modified 
Soviet integrated weapons display for a modified 
jammer might be, to employ scalar interferometer 


weaponry, 

As the "main bang" is emerging from the antenna 
of the 
target radar on the ground, the phi-field from it reaches 
to infinity, including through the aircraft with a finite 
magnitude. In the alreraft, two channels act in 
interferometer fashion as a scalar detector for phi-dot. 
The main bang creation (phi-dot) is detected, and 
displayed as the leftmost pulse. 

At that time, a computer time-base starts 
clocking off microseconds. 

At some time later, the third channel, acting as a 
normal receiver, receives the ordinary "Hertz" pulse 
from the radar, which has traveled to the aircraft at the 
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speed of light. 
The computer converts elapsed time between the 
alar pulse and the Hertz pulse to range. 
Azimuth and elevation angle to the radar are 
obtained by normal angle tracking. 

At this time, the computer has the exact 
coordinates of the radar, allowing for motion of the 
aircraft during the lapse time. 

The computer switches the interferometer into 
transmit mode, and arranges amplitude patterns to 
target the radar. 

It fires the first scalar pulse, then fires the second 
so as to create the full EMP directly upon the target. 

The EMP flash occurs, destroying the radar. 

At that time, another target can be processed. 

In a more advanced weapon, scanning may be 
used to detect, locate, target, and engage multiple 
targets, including incoming air-to-air and surface-to-air 
missiles, one after another. 

The same weapon is usable aga 
aerial and ground based targets. 

The major weapon is the electronic emitter, not a 
missile or ordinary ordnance. 

Hordes of such special "jammer aircraft" now 
become a potent force on the battlefield, destroying all 
before them with annihilating ray weapons 

Star war is a reality now. 

The High Frontier is already seriously obsolete. 

Our entire defense establishment is completely 
vulnerable to these weapons at present, for we have not 
developed countermeasures or defenses. 


a variety of 
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SLIDE 56 


RADAR INVISIBILITY 


energy captured | 
(no reflection) 


ACQ RADAR 
ENERGY BOTTLE 


(interference pattern 
between fourier 
expansion patterns) 


On this slide we show another effect which ean 
be obtained. We can make an airplane invisible to 
ordinary radar. 

Imagine now the same "jammer" type aircraft 
with three channels, one for use in scalar 
interferometry and one as an ordinary channel. 

This time, a Fourier interference pattern is 
established around the aircraft, so this 
"energy bottle" around the plane. We specifi 
arrange this bottle in the frequency band of the hostile 
radar we wish to avoid. For multiple bands, we 
establish multiple bottles -- this just requires more 
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frequencies or more translator/transmitters. 

The beam from the ground radar now strikes the 
energy bottle, and its energy enters and is trapped in 
the bottle grids. Since the bottle is leaky, the incident 
energy gradually disperses and "leaks" out all around, 
with very little emerging energy. 

The ground radar receives no return pulse or 
reflection, 

Therefore it sees no target. 

The same interferometer system is usable both 
in this defensive screen fashion and in the attack 
fashion previously discussed. 

Use of this system has been demonstrated 
internationally. 

An energy bottle has been created in a North 
American laboratory as well. 


Next Slide 


piv cheniere org/booksparst htm (2 of 24.112003 21:33:58 


The Tom Bearden Website 


The Tom Bearden 
Website 


SLIDE 57. 


NETWORK OF VIRTUAL TRANSMITTERS 


WEATHER 
Spring of '83 


As is well-known, for years the Soviets have 
blanketed the world with large, powerful transi 
signals in the communications band, referred to as the 
"Woodpecker" signals because of the staccato noise the 
chirped signals make to the ear. The carriers have been 
modulated with known harmful bioactive ELF 
frequencies. At least some effects have been noted оп 
humans from these signals, and other human effects are 
suspected but not proven, 

In addition, evidence exists that such 
transmitters, utilized in the scalar transmission mode, 
may have been used to cause earthquakes and to 
control the weather. High altitude bursts off the coast 
of the Eastern United States and Canada, over 
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Timmons, Ontario, Canada, and off the coast from St. 
Petersburg, Florida have occurred also, 

Mysterious "blackouts" of U. S .satellites -- and 
British satellites -- have occurred. These would be 
difficult to explain as the result of illumination from a 
ground laser, but easily explained as the result of 
illumination from a ground-based scalar beam or scalar 
interferometer. 

Strange patterns of micro sky quakes and micro 
earthquakes occurred at various locations throughout 
the U.S. just before and shortly after the death of 
Leonid Brezhnev. These strongly appear to be 
connected with the adjustment of a scalar interference 
pattern - a gigantic "energy bottle” across North 
Americ: озуп on this slide. 

Shortly after this suspected adjustment and 
alignment, the underground net in the U.S. detected the 
emergence of numerous ELF-modulated signal carriers 
throughout the U.S., generally utilizing carriers in the 
vicinity of 40 MHz. Locations of the apparent 
transmitters were such places as Atlanta, North 
Georgia, St. Petersburg, Florida; Mississippi; Alabama; 
in the vicinity of Washington, D.C.; near Boston; 
around the Great Lakes; Michigan; in the Pacific 
Northwest (Washington and Oregon); and in both 
northern and southern California, 

Researchers knowledgeable of the Soviet. 
woodpecker signals and ELF modulations detected and 
reported these signals, 

Physical effects were reported and correlated to 
the signals, including wakefulness at night, 
restlessness, fatigue, headaches, nausea, ringing in the 
anxiety, disturbed dreams, etc. 
What appears to have occurred 


ean 


s the adjustment 
and 
alignment of a vast scalar interference pattern across 
the U.S. Recall that energy emerges in each grid, by 
phase interference between the composite substructure 
waves of the scalar bea 

Thus the Woodpecker "over-the-horizon radars," 
as accepted 
by Western intelligence analysts, may have acquired а 
diabolical new strategic capability 

Tt is as if the Soviets had been permitted to build 
а vast network of transmitters directly on U.S. soil, for 
hostile employment against U.S. citizens 

Shortly after the net was aligned, 
pattern of weather assaults on the U.S. began. 


curious 
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Ла particular the y axis is of the opposite sign, thus in 
particles the y axis is in the downward direction, to form 
"down spin particles and in anti-particles in the up direction, 
"o form the antipartcle The up spin electron is given by eq 
Sand hence the down spin electron (-4] £) is given by the 
equation 


азов 


[0131] Thus the thre dimensioanl Argand diagram 
accounts directly for the presence of antiparticles and the 
Spin up and spin down particles seen in nature М also 
accounts for the necessity ofthe electron to form a square 
soot spherical object, as complex space depends on V-1, 
otherwise known as j. 

[032] Electron 


[0133] As the quintssences making up the electron are in 
а square rot conformation, each of these quasi electrons 
‘would have a tendancy to pair to form an entire sphere 


[0134] The square root sphere structure of electrons with 
up and down spins can now superimpose 1o produce a 
complete sphere of varying extents. This produces electron 
pairing за seen a the atomie and molecular levels I also 
Socounis forthe Pauli exclusion principle. This pairing thus 
accounts for the reactivity of the valence electrons and the 
electron probability densities, which in turn accounts for the 
existence of chemistry." "| 


ing and Supereonductivity 


[0135] Furthermore, it is possible to account directly for 
Superconductivity from first principles. For if both the 
Complex and real vectors of the eletron combine com- 
pletely, the product of an up and down spin electron form a 
perfec superimposed sphere with radius c, with a charge of 
3591077 Coulombs, denoted by the formula: 


gg “tie e 


[0136] А5 with standard superconducting theory, super- 
Conductivity can be explained by the formation of “Cooper 
Sicca pairs, where the electrons are forced to pair by the 
presence of positve crystal charge in particular formation, 

Supercooled temperatures. In addition he electron pair now 
forms а stable entity whose angular momentum cancel ^t 


19157] I addiionally becomes clear that the charge of wo 
seperate electrons (2e) is 32107 C but he charge of the 
Combined electrons (c) is 259x10-™ €. This electron pair 
thus appears to Bave 19 orders of magnitude Iess charge han 
the electra amd im turn 19 orders of magnitude less resis 
tance. I is this effective reduction im chan and m fum 
resistance which may account for uperconduciviy When 
served directly any electrical inleraction with the Cooper 
election рай will, however, result la the release of the full 
аге of иһ electrons, so bt he full electrical charge put 
din wil be equal 1o that coming out of the appart 
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[0138] The Fine Structure Constant 


[0139]. Intruiginty from our knowledge of the electron we 
ап further define the term a, the fine structure constant, 
Jom the structure ofthe electron. Thus as the standard term 
aoc e 4756; substiuting the term сіне лс) en. 6) 
nd bene (eq, we find 

(—— 
[0140] "or 

меч 
19141] For brevity we may represent the quasi electron 
structure s (бяк”)-6 10 sini is threefold symmetry, 
thus 

кочуют a» 
{0142} Indicating that the fine structure constant ot the 
Sero (а) ik indeed elated to is dimensional structure, 
Again taking into account the ellis of gravity the fine 
recur constant can be derived fom ist principles to nine 
decimal places (see Gravity and the Charge of the Electron). 


[0143] Fundamental Forces and Particle Stricture 


[0144] In order to understand the fundamental forces and 
the nature of fundamental particles, an overview is required. 
Thus, there are three major farces; strong, electroweak and 
gravity, each mediated by three force particles the gluon, 
photon and graviton respectively, These in tum, influence 
ree types Of particle, the quark, lepton, and by general 
relativity space-time itself. Each of these are composed of 
particles with multiples of charge of Ys, which are them- 
Selves in three generations, and are present in three dimen- 
sions of real space. It is important that a comprehensive view 
fof nature explain this threefold symmetry. 


10048] Using the Standard Model of panicles, it is well 
accepied there exist quark particle charges of ~~ and 
HS amd 435 in quarks and ani quls. Given thal cach 
particle is made up of three quarks the presence of these 
fractional charges support thc association of the fractional 
charges in this way lo form three dimensional charged 
particles. In stable particles each of the three quarks would 
have a vector in one dimension, giving the three quarks 
together ап existence in thee dimensional visible space 
time. The particles that bind the quarks (gluons) are them- 
selves required, in stable particles, to have three dillerent 
colour charges, ome colour in each dimension, for the 
particle to exist in bree dimensional space-time. Further- 
"more, there are three generations of quarks (and indeed 
pons) 


[0146] The Standard Model (ora modification of this) and 
in particular the observation of quarks and indeed quasi 
electrons with fractional charge of 3% and 9. in both cases, 
"indicates that particles are constituted from the equivalent of 
three ol these quasi particles to form an electron and quarks 
to form baryons, In the normal three dimensions Ве energy 
would be carried by the particle, However, because cach 
particle is constituted of three quasi particles and in each 
quasi particle or quark one visible dimension would be the 
direction vector, in he other two hidden dimensions of cach 
vector the waves would carry energy. Thus each particle 
‘would be associated with vibration, which would account 
Tor wave particle duality and Heisenbergs uncertainty prin 

ciple in thre dimensional visible space-time. 
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Storms assaulted California unceasingly. Then 
they roared across the Rockies, dipping sharply down 
to hit the Texas Panhandle, and bending northeast. 
again to assault the South and the East. 

The mighty jetstreams themselves were diverted 
and "kinked" into this looped, distorted pattern. 

And the storms and floods assaulted the U.S. one 
after the other in this highly unusual fashion, 

1 maintain that the virtual transmitter net, just 
established by the Soviets and adjusted in on the U.S., 
was tested in the weather control mode. If so, it proved 
highly effective. Imagine what would have happened 
to the U.S. if it had been unleashed full force, and not 
just "gently tested." 

‘And imagine what happens when disease, death, 
and nervous system disturbances are modulated upon 
these blanketing signals. The "transmitters" for the 
patterns are in each grid, all across the U.S.! And there 
are no physical transmitters there to destroy. 

A counter is needed quickly. A simple one 
would consist of recording the signals in each grid 
zone, analyzing the substructure, reversing the signals 
and their structured patterns 180 degrees, and feeding 
the "cancellation signals" out in each area. 

А great strategic Russian weapon of devastating 
power and potential is now operating directly on U.S. 
soil. The need for a crash countermeasures program is 
urgent. 

In 1975 Brezhnev had introduced to the SALT 
talks the 
strange proposal that we should also consider 
outlawing the development of new weapons more 
frightful than the mind of man 
had ever imagined. We didn't know what the Russians 
were talking about, When we asked them later what 
weapons they meant, they referred vaguely to weapons 
of an electromagnetic nature 

The presentation I have just given you is part of 
what Brezhney meant. 
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CONCLUSION 


In conclusion, today I have released a number of 
powerful mechani 
technological concepts. Many of these were originally 
discovered — at least in rudimentary form -- by Nikola 
Tesla. In the West, the suppression of Tesla led to the 
suppression of these effects. And our knowledge of 
them went to the grave with Tesla. 

After World War II, the Soviet Union mounted a 
massive campaign to obtain all the scientific literature 
of the West and 
thoroughly digest it, Great centers were set up, and 
thousands 


that result from the new 
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of PhD's devoted to this purpose. Gradually they 
synthesized 

this technology from the errors in EM foundations they 
uncovered, and from obscure, ignored papers published 
in the orthodox 

Western scientific literature. 

They rediscovered the technology of Tesla, 
Moray, and 
Rogers. And they have highly weaponized the effects, 
and adjusted and aligned the weapons upon us. 

Now the radical movements are onto part of this 
technology. As late as about six months ago, one such 
group discovered how to build a translator and a scalar 
beam projector. Excitedly, they planned to build them 
the size of a large pistol, powered by a portable battery 
pack, and sell them to street criminals to kill or stop the 
police. They planned to get rich by this illicit means. 
At that time, a personal friend of mine, who moves in 
underground circles, was attempting to purchase one of 
the prototypes for my analysis. Fortunately, the 
inventor stepped into the beam of one of his devices 
and was almost killed. This frightened the group, and 
at least for now they have desisted. But be 
forewarned: this technology is coming down the pipe, 
and the police establishments in the West are in for the 
shock of their lives if the scientific community does not 
wake up and prepare defenses. 

Again I urge my fellow colleagues to experiment 
vigorously with these new concepts, but build 
equipment for the benefit of man. Insect control, 
disease elimination and control -- both are noble 
purposes. Defense against the hostile use of such 
devices is also a fitting purpose. 

We are in the final days, and the final technology 
is upon us. It is a stupendous tool for either good or 
bad, and assuredly it will be utilized for both means. T 
call attention once again to the fact that my ultimate 
purpose is to use this technology benevolently to 
achieve mind linkage, and elevate man from his present 
brutish state to the lofty state that is his destiny and his 
true God-nature. 

For better or worse, Tesla technology is once 
again loose in the world, this time for good, and on a 
massive scale. 

Let us prepare ourselves for a wild canoe ride, 
for the real white water lies just ahead. 
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Thank you for your attention, and good evening. 
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• The U.S. approach to mind control 


in my head" 
Flanagan's neurophone - used to give 
instructions to diplomats during 
negotiations, etc. 


e "Voici 
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Mind Control and EM Wave 
Polarization Transductions, Part 1 


©Copyright 1999 by T.E. Bearden, USA 


Special Note 


This article refers to experimental 
research techniques which can be 
detrimental or lethal in the hands of any 
but highly skilled, qualified experimental 
scientists proceeding under proper 
laboratory safety procedures. The purpose 
of this article is strictly for information to 
properly qualified and authorized scientists 
in certified laboratories. We do not propose 
or condone any use of these procedures for 
nonapproved practice of medicine without 
a license. Neither the publisher nor the 
author are responsible for accidents or 
outcomes in the use of these experimental 
pro-cedures and techniques. Any 
researcher who performs these procedures 
and experiments is acting on his or her 
own volition, and is solely responsible for 
insuring safety, qualifications, and legality 
of the acts and their results. We neither 
suggest nor condone unauthorized 
experimentation on human subjects. Such 
is a criminal violation of the constitutional 
rights of the subject under Federal and 
State laws, and is both illegal and immoral. 


Abstract 


For some time we have been repeatedly 
queried about the technical mechanisms 
and unusual electrodynamics of advanced 
mind control research, both in the West 
and abroad. Calling full attention to the 
special note above, in this paper we present 
а high-level over-view of the novel 
electromagnetic nature of mind operations, 
mind and body coupling, and intentsthe 
induction of physical 3-space EM energy 
changes into the brain and nervous system, 
and into every cell of the body, from the 
mind's time-like coherent operations. We 
summarize the time-polarized 
electrodynamics used to engineer and 
affect mind operations and the mind-body 
coupling loop. Transduction mechanisms 
whereby differing EM wave polarizations 
can be transformed one-into-the-other are 
presented. We give two specific examples 
of lethal foreign military tests in 1997 of 
advanced mind control weapons against 
two military pilots over the central U.S. 
Some dangers and potential benefits of the 
emerging mind control technology are 
pointed out 
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(AEY(A + M => (M+AM)At => М + (AE)(At) 


Flow of macroscopic time (observable photon interactions) 
NM 
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Flow of microscopic time (via virtual photon interactions) 


Tha photon interaction generates an observed quantum change and a discretized jump 

inges by only a single A t at a time. 

The background flow of time in which the jump in rate occurs, is created by the continual 
and emission of virtual photons. 


Figure 1. Mechanism that generates a mass's flow through time. 
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Introduction and Background 


In quantum field theory, there are four polarizations of 


photons} Using 4-space and the z-direction as the direction 
оГ propagation, we have x- and y- polarizations where the 3- 
spatial energy of the photon is oscillating laterally, in the x- 
or y- direction. These are transverse polarized photons, as is 
any combination of the two. The third polarization is along 
the z-direction, which is a longitudinal polarization. In other 
words, the 3-spatial energy of the longitudinal photon cannot 
oscillate in the x- or y- direction, and so it is oscillating t 
and-fro along the line of motion, z-. The fourth polarization 
‘occurs when the energy is frozen in all three spatial 
dimensions x-, y-, and z- and it cannot oscillate in any of 
those directions. In that case, the photon oscillates its energy 
in the t- direction, providing the t-polarized photon. We will 
later discuss how time is actually highly condensed energy 

In Minkowski 4-space, body operations are space-like, and 
are so treated in conventional materialistic physics. Mind and 
mind-operations are time-like, not space-like, even though 


they are totally electromagnetic in natur 

As is well-known, all observation in physics is considered 
3-spatial.2 Mass is а 3-spatial concept, and we detect 
changes to mass (as, e.g. in the shift of electrons in the 
circuits of electrical instruments). So one may model the 
common physical observation mechanism as a fime- 
differentiating process which a priori discards time-change 
and retains 3-spatial energy change’! That is, Minkowski 
reality is modeled in the fundamental units of L*t. Physical 
‘observation (via the transverse photon interaction) is the 
process given by applying the operator 3/0 to L3, yielding 
an L? output. Hence mind and mind operations are excluded 
by the usual physics instruments and observation, which 
simply exclude the time domain in their outputs and do not 
"measure" it 


For this reason, physicists have erroneously 
considered mind to he "metaphysical" and nonreal. 
Indeed, most physicists to one extent or the other are 
materialists, and consider the "mind" to be nothing but 
the operations ongoing in a "meat computer.” 
Nonetheless, in the time-domain the time is absolutely 
real, and it is completely electrodynamic in nature. 
‘There is no metaphysics involved, and the temporal 
domain—along with mind and mind operations—is 
simply an erroneously neglected area of physics. In 
present physics, the notion of mind is comfortably 
disposed of by imposing the use of the "observer" 
concept, with out ever specifying that the observer has a 
consciousness and a mind. Indeed, “observation” is only 
‘about what that "observer" perceives. Obviously, one 
has a dramatically crippled physics if one eliminates that. 
nonobservable called “time.” Similarly, one also has a 
dramatically crippled physics when one eliminates the 
mechanisms and physics ongoing in those time-like and 
dynamic "things" such as mind, that occupy time and 
function in it 

From this viewpoint, Western physics adheres to its 3. 
spatial measurement foundation only by ignoring the 
transduction of time-polarized EM changes into 
detectable longitudinal and transverse EM wave 
changes. In this aspect, present Western physies is 
severely self-crippled. 

Time is totally electromagnetic and energetic in 
nature. The flow of time is not a separate external river. 
‘on which a mass floats along like a boat drifting down 
the current of a great flowing river. Instead, the flow of 
time is generated directly on every mass by its total set 
of photon interactions, both virtual and ob servable. We 
have previously presented the exact mechanism for the 
flow of time. [Figure 1] 
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Figure 2. Transduction of EM wave type by successive phase conjugate pairing. 
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Further, a photon is comprised of angular momentum, 
therefore of (energy)x(time). It transports both energy and 
time, not just energy alone. When absorbed by a mass, not 
only does it "energy-excitation” charge the mass, but also it 
"ime-excitation" charges it, converting the former "mass" 
to "mass time". Rigorously itis masstime that emits a 
photon, not mass. So a mass moves through time in litle 
spurts, by the continual macroscopic addition and 
subtraction of little Dt components. Further, in being 
driven through time, mass is continually altered to 
‘masstime (a quite different critter from mass), to mass, to 
masstime, to mass, etc 

In any masstime state, a myriad of tiny virtual photon 
interactions made of very tiny (DE)(Dt)s interact with that 
same mass during that particular larger Dt of the masstime 
state (m+Dm)(Di). Hence mass in its alternate masstime 
state has that state internally structured by its surrounding 
environments interactions with it. The masstime state is 
internally structured energetically in its (DE) component, 
and also internally structured temporally in its (Dt) 
component. 

A standard charged fundamental particle such as an 
electron, e.g., is not necessarily identical with another, 
‘when the internal structuring of its masstime state is 
considered. Further, by two papers by Whittaker 
interferometry of masstime states with either energy 
reactions or temporal reactions can yield observable effects 
and changes due to these neglected "hidden variables" in 
the electron's masstime alternative states. To engineer the 
mind and its operations directly, one must perform. 
electrodynamic engineering in the rime domain, not in the 3 
space EM energy density domain. The direct engineering 
of time-like mind and mind operations—in ай levels and all 
aspects—requires the use of sime-polarized photons 


and time-polarized EM waves. This is the rarest form of 
electrodynamics, almost untouched by Western physicists. 
One can either painfully produce such time-polatized 
photons and EM waves and directly irradiate а target mass 
With specific assemblies of them, or one can force the mass 
itself to iteratively transduce ordinary transverse EM waves 
first into longitudinally-polarized EM waves and then into 
time-polarized EM waves. Both will be discussed briefly. 
In the West. it appears that the present author's discovery 
of mechanisms for producing time-polarized (scalar) EM 
waves [see Figure 2] and for transducing between wave 
polarizations has no precedent. [See Figure 3]. While 


scalar (time-polarized) photons are known in the literature, 
the creation and use of time-polarized EM waves does not 
seem to appear in the Western physics literature 2 

Wave transduction or polarization transduetions are 
terms used by the author for the process of transforming an 
EM wave's particular polarization into another polarization 
type. Such transduction to other than transverse 
polarization forms is little known in the West. It appears 
essentially haphazardly in some experiments, usually 
‘without any recognition by the experimenters themselves. 
Significant transduction in experiments will also produce 
"strange" and unexplained anomalies in the instruments 
being used for experimental measurements > 

So most probably Western mind control researchers have 


not recognized the methodology and mechanisms" for 
transducing one type of EM wave polarization directly into 
another? They continue to seek the "mind" in 3-space and 
hence in the brain, rather than in the time domain. On the 
other hand, it appears 
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Figure 3. Interference processes for transducing higher EM wave polarizations 


into lower polarization states. 


1999. 
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that the Russian KGB energetics! weapons scientists 
particularly those in peychoenergetic!—tave known and 
thed methods of transducing опе wave polarization Int 
another, for at least two decades, It follows that those same 
Sclenss have very probably developed mind engineering and 
mind control vin novel time-polarized EM wave means and a 
dramatically extended electrodynamics of the time-like mind 
operations 

a e presen paper we briefly develop ihe wave 
transuetions and the basis for mind engineering, including the 
specialized use of ordinary transverse wave (TW) EM spectra 
to foree internal EM wave transactions and time-domain 
operations inside irradiated bodies, cells, and tissues. Through 
the mind-body coupling mechanism, these wansductions of 
transverse EM waves can operate upon the mind and йв 
deepest operations as well as upon the body, every се, and 
every part of every cel 


Russian Mind Control Uses 
Higher EM Wave Polarizations 


Iris apparent that the КОВ pejchoenergets weapons 
scientists know and use the full extended EM wave 
Polarization rage. Ass роиийов, onê would expert ont 
twa weapons sóendts to know and utilize the orthodox 
transverse wave (TW) EM for similar research and 
experimentaron. However, in the West scientist ше just 
Beginning to realize the importance of a very general (and 
wenken) type of longitudinal EM wave (LW) polarization, as 
tvidenced by the appearance of dozens of papers on 
“undisoned progressive waves" (UPWs, which are essentially 
imperfect LW s with TW residues remaining), The Los 
Alamos National Laboratory web se has a number of such 
papers—pariularly by Rodrigues! and Lu—available for 
free downloading. UPWs 


pe shi expats За ЗАВ 


have very interesting characteristics. If they were perfect 
longitudinal EM waves, they would have infinite energy 
and infinite speed. Since only imperfect UPWs can be 
physically made, their speed can vary from slower than 
the speed of light to faster than the speed of light. Their 
energy can also vary over a great range. 

Another characteristic of UPWs that are reasonably 
good longitudinal EM waves, is that they pass readily 
through a large depth of water and mass, including 
‘through the ocean and the earth with only small 
interactions and losses. Yet by interfering two such 
beams of "high quality” UPWs at a great distance. then. 
in the interference zone ordinary EM energy will rise 
directly out of local spacetime potential, as essentially 


shown by Whittaker! nearly a century ago. Russian 
weapon research facilities have weaponized these 


and operation. Nonetheless, even if using only ordinary 
TW waves, Western mind control researchers may get 
some fairly good results, brute-force-like, by using gross 
correlates between just the input irradiating TWs and the 
exhibited behavioral responses of the individual. The net 
input-output correlations can be determined, even though 
not taking into account the actual wave polarization. 
transduction mechanisms ongoing inside the irradiated 
dielectric (or brain, or mind, etc.). However, Western 
researchers appear to have no knowledge of the exact 
mechanisms by means of which coherent time-like mind 
‘operations of a biological organism couple to the 
‘organism's 3-spatial body to provide the mental control 
loop. They also appear unaware of how the coherent 3- 
spatial behavior responses of the body couple back to the 
time-like mind to provide it with a sensory feedback of 
the body's responses. 
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[0147] These observations lead us directly to the previous 
postulate that the structure ofthe electron is composed of 
none other than three (rool) spheres, and tha this equation 
{or the electron allows the determination of the change of the 
сато from first principles, thus: 


MI 


{0148} In addition the mass ofthe proton (n) can be 
Chl clase fom he rao of Ше mass (A) o he 
sles, given bythe equation: 

me) a» 
989] Зеу we should write, mimm Jede 
‘which is much more elegant. ы 
19150] Which now gives 

pte 


[UISI] This is in very close agreement with the experi 

ally derived ratio of the proton lo electron masses 
lich is alo; 5462x107 
[0152] Thus the correlation factor between theory and 
experiment has a maximum error «000001 © 77 
[0183] 17 we combine equation 3: ese A527] ^ and 
equation 13: пульс") the positive change of the 
proton (e,) is given by: 

pn an 

[0154] The stable nuclear proton conformation can thus be 
represented by the short form equation: 


n a» 
19155] This forms a sable 3x3 conformation as with the 
Sable electron structure. 

10156] Importantly the term (z^) is the 90° solution to 
the Shridinger wave equation for an clecron confined in a 
sce with radius c't 8) 

[0157] Thus the standard equation for an electron confined 
in one dimensional box is given by: 


nm 


[0158] If the one dimensional box has a length 2L the 
‘quantum amplitude (A) can only be поп zero between x-0 
and Х=21. and the standard solution for the amplitude is 
nonc other than: 


[0159] Thus in onc dimension the standard solution to the 
Shrödinger wave equation i 

[0160] Thus not only is the electron charge derived from 
‘he equation for throe spheres each with a radius ol € (eq. 3): 
but the proton mass and charge сап also be derived from the 
Standard solution 0 the Singer wave equation for aan 
‘lect confined in а space of radius c^ ^ 


Jun. 19, 2003. 


[0161] The term (975) itself would thus most logically 
represent the gluon which is present in the proton. These 
gluons would bind the quasi elecrons together to form the 
fundamental particles 


[0162] The masses of all the known particles, including 
‘he up and down quarks, the W boson, the muon, charm, 
strange, he tavon, truth ad beauty can thus also be derived 
Trom fist principles in this Tashi, and have ihe quisi 
ecto a their basic constituent particle (see Appendix 1). 
[0163] Thus the structure of the muon (8) cin also be 
‘derived from the ratio of the mass of the electron (m) and 
the mass ofthe muon (m) 


[0164] Thus 

es nm ine 
[0165] Where the charge of the muon is in this equation 
equivalent 1o that of the electron e. In this ease (ax! °) can 


be considered to represent a specific high energy photon. 
Thus the sirueture of the muon, written in short Torm is: 


m 


ae) o9 


[0166] Moreover the structure of the tauon can be caleu- 
Лиса from the ratio ofthe mass of the electron and that of 
the Tauon (1.79 Mev); 


[0167] Thus 


m" 
10168) As the charge of the tavon is equivalent to the 
charge of the electron, hence the structure of the Tauon is 
given by the above equation 


m— 
[0169] This equation accurately predicts the charge 1; 
and mass of the Tauon (21.78 беку ^ Thos the structure 


fof the Tauon can in short form be given by the equation 


—: E 


[0170] Furthermore a more exact value for tbe mass of the 
muon and avon сап be deduced by taking into account the 
‘gravitational field ofthe Earth (see Gravity and the Charge 
ff the Electron pg. 17) in a similar way fo identifying the 
Exact change ofthe electron. In addition t may be necessary 
"o take into account a posible mass value o the neutrino 10 
arrive at a precisely accurate mass value of the muon and 
ао, Nevertheless, the mathematical proof of these short 
form equations ев in the fact that they can very closely 
identify the charge and the masses of these particles, from 
first principles, as in equations (6, 13-27, see Appendix 1). 


[0171] Overall the mathematical geometrical structure of 
ЭЛ the particles can he derived from the quasi electron, 
‘which is in шт derived from quintessence. Thus, the short 
form particle structures can now be derived fom list 
principles. This includes the quas electron (qe) and electron 
from which the quarks (ud) and in тшп the stable proton 
(p) and stable neutron (a) and alpha particle (a) respectively 
are derived. The general structure of the force carrying 
bosons the photon. (g) and tbe gluon (7) and the intermediate 
vector boson (W) can he given. И will also imriguingly be 
possible 1o derive, according to their generation, the struc. 
{ure of the strange (5) charm (c), beauty (b, or bottom) and 
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Figure 4. A spacetime curvature engine has myriads of small ST curvature 
‘components which act upon mass at all levels. 
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General Relativity Aspects 


Both these coupling mechanisms can be taken 
directly from general relativity, if one puts one's 
mind to it, However, unless the wave 
polarization transformations are known, it is 
difficult or impossible to apply the ordinary GR 
directly, since relativists usually concentrate 
upon spacetime curvature by altering 3-space 
energy density rather than by altering 
polarized "time-energy" density. 

In applied general relativity, spacetime itself 
is an active medium. One speaks of a change in 
spacetime as a "spacetime curvature". Any 
curvature of spacetime in a local region directly 
performs continuous work upon any mass 
embedded in that region. Vice versa, any mass 
(or other concentration of energy) in a local 
spacetime continuously acts upon that spacetime 
to "curve" it. 

So if one wishes to perform actions upon mass 
in a distant region, опе may generate local 
curvatures of spacetime in that region, and these 
curvature "engines" will directly act upon the. 
mass at all levels, [Figure 4] This is very 
different from energy propagation through space 
from one point to another. Now the "ordinary 
EM energy and actions” arise from every 
spatiotemporal point within the mass, at every 
level, and move upwards (from inside to 
outside). So we speak of specific forms of 
"templates" of nested spacetime curvatures 
formed and utilized to engineer mass "from 
inside out" as spacetime curvature engines or 
vacuum engines. 

Use of vacuum (spacetime curvature) 


me- 


engineering” is a far more powerful form of 
engineering than is provided by energy 
propagation through space. As an example, itis 
easy to alter the quarks in a nucleon, using 
spacetime curvature engines and time-charging 
decay. Indeed, we have developed the 
‘mechanisms for cold fusion and the 
electronuclear interaction (formation of new 
nuclides) at feeble energy. An Invention 


Disclosure on this work 


has been filed with the U.S. Patent Office, and 
formal patent applications are in preparation. 
Some information on these mechanisms and. 


principles has been released. 


Time as Dense EM Energy 
and a Strong Spacetime Curvature Agent 


The advantage of using the time-polarized 
"time-energy" for spacetime curvature is that 
time is ordinary energy compressed by a factor 
of at least c2—which, in the MKS system of 
units, is some 91016. Thus use of time- 
polarized EM photons and waves as ST 
curvature agents gives an amplification of 9 
¥1016 over the use of transverse-polarized EM 
waves for that purpose. In turn, the use of the 
strong EM force in ordinary TW waves as an 
agent of ST curvature is already a nominal 1040 
times as strong as is the weak С force used as 
the agent of ST curvature. 


The bottom line is this: For spacetime 
curvature effects, the use of the t-polarized 
domain provides amplification of some 9Y1056 
greater than the weak G-force ST curvature 


agent usually considered in general relativity Ë, 


Western Science Remains Largely 
Materialistic 


Ironically, most Western scientists are 
‘materialists and consider "mind" as a mystical 
and nonscientific concept. They tend to consider 
mind operations and functions either to be 
simply "meat computer" operations and 
functions, or at best to be very weak ordinary 
transverse-wave EM operations and functions in 


the brain and nervous system This serious self- 
limitation exists because in the body we measure 
only weak TW EM operations and functions 
correlated to biological behavior and brain 
operations. We simply do not know how to 
measure "mind operations" directly. 
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Figure 5. Mind-to body coupling and body-to-mind coupling. 
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With no mind measurements possible and no instruments, 
itis understandable that Western science considers only 
the physical side of the mind-matter interface. 

Presently our scientists do not measure the 
Jongitudinally-polarized EM wave operations and. 
functions in the body and around it in nature. Few of them 
are aware that a maelstrom of such LW functions exist in 
the body and in all of nature in general. Presently only 
highly theoretical quantum field theorists seem to even be 
aware of the existence of scalar (t-polarized) photons, and 
even they are unaware of t-polarized EM waves. Certainly 
our scientists do not measure t-polarized EM waves in and 
around the body and in nature, nor do they make them in. 
the laboratory. Apparently they have not studied such 
waves and their interactions with matter— living and inert 
—at all 

But i's even worse. In ignoring the time component. 
transported by photons and EM waves, science has also 
erroneously omitted half of the excitation charging and 
excitation decay processes whenever a mass interacts with 
photons and EM waves. More on that later. 


Brute Forcing Time. 
Functions versus Fine Control Methods 


Ironically, Western mind control researchers using 
transverse EM waves for mind control research, are using 
a brute force method of evoking and using vacuum 
‘engines ( spacetime curvature engines) and a special form 
of general relativity, although they do not appear to realize 
it 

While KGB scientists also use TW EM "brute force" 
TW waves when necessary, they do "imprint" or "activate" 
those waves with the desired internal LW and time. 
polarized EM wave and photon structures required to 
directly perform the mind engineering desired, 
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They also do not hesitate to use LWs and t-polarized 
waves overtly. So in blunt terms, Western compared to 
Russian mind control research is probably like comparing 
ап automobile body shop with a fine surgical ward, 
Having long ago worked out all those "exact correlates" to 
the internal "information content of the field" is where the 
KGB scientists are atleast 20 years ahead of the West. 

‘The reason one can get mind and behavior results with 
the TW electromagnetics, while bypassing the real 
mechanism which uses t-polarized waves and photons, is 
due to (1) the very peculiar nature of the EM emission 
from a dielectric, and (2) what can be done by re-radiating 
that dielectric with its emitted spectrum, deliberately and 
very carefully altered in selected parts, We will return to 
that important feature later. 


Polarization and Observability 


As we stated, there are four photon polarizations and 
therefore there must be correspondingly four EM wave 
polarizations’ The first three polarizations are the х-, y-, 
and z- spatial polarizations. The x- and y- polarizations 
are transverse polarizations and the z-polarization is a 
longitudinal polarization along the direction of 
propagation (along the z-axis, by standard notation), 
‘Simply put, we may visualize the transverse polarizations 
as rather like the wiggling of a fish's tail from side to side 
as the fish moves forward, or a whale's flukes up and down 
аз the whale moves forward, or some combination 

thereof. We may visualize the longitudinal polarization as 
а sort of "repetitive accordion effect" along the line of 
motion of the wave. Usually the z- polarization is 
neglected in EM wave theory, although in recent years 
physicists have "rediscovered" longitudinal EM waves and 
are now intensely researching the use and characteristics. 


of such waves? 


Energetics 


Energetics Bioenergetics | Psychoenergetics 


* Noniiving systems * Living Systems (Minds) 
= Scalar Interferometry * Thoughts, Memories, 


* Vacuum Engines. 
e Structuring 


* Action-at-a-Di 
Field Effects * Quantum Potentials 


* Scalar Int. 
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Figure 6. The three divisions of Soviet energetics and their characteris 


ics. 


EXPLORE! VOLUME 9, NUMBER 2, 1999 


Figure 7 


Unfortunately, in quantum field theory there 
has been a tendency to regard the t-polarized or 
"scalar" photon—where the local rate of time is 
oscillated—as unobservable. Oscillation of the 
local rate of time produces powerful oscillations 
of local space-time curvatures, due to the 
extreme energy density of time. Individually, 
the t-polarized photon tends to be unobservable. 
However, a coherent sequential group of such t- 
polarized photons, each individually in the 
virtual state with respect to the external observer, 
‘may simply integrate in its interaction with mass 
over a short time period into observable change. 
because of the coherent integration of virtual 
spacetime curvatures into a larger, observable 
spacetime curvature. 


Rotations and Projections in 4-Space 


Relativistically, any velocity change in 4- 
space is a rotation. Any such rotation in the time- 
domain also creates a tiny projection component 
into 3-space. Any such rotation in the 3-spatial 
domain also creates a tiny projection component 
into the time domain, 

Hence a sufficient series of coherent time- 
domain (mental) changes produces a coherent 
series of virtual changes in 3-space (the body), 
thereby coherently integrating into an observable 
energy change in the body. A sufficient series of 
coherent 3-spatial energy changes produces a 
coherent series of virtual changes in the time 
domain which coherent integrate into an 
observable time-domain change. 


Solution to the Age-Old Philosophical 
Problem of Intent 


This is in fact the solution to the age-old problem 
of intent, or how the nonmaterial (i.e., non-3- 
spatial and non-observable) mind induces a 3- 
spatial, observable energy change upon the 3- 
spatial body. It is also the. 


solution to the problem of awareness; i.e., how 
the mind is aware of itself and of the responses. 
of the body. Together the two form a closed 
loop coupling of the mind and body. The time 
delay in the loop together with memory recall for 
comparison, creates the sense of "persistence" of 
self in time. This also creates the sense of being 
а "separate, closed being" (i.e., of separate 
persistence in time—in the living entity). The 
sense of "separation of self from an external 
world" is created by comparing those body-to- 
mind sensory feedbacks which are not correlated 
to the mind's previous feed-forward intent 


Time As Energy and Why It Is Very Dense 
Energy 


In addition to the three spatial polarizations of 
photons and EM waves, there is a very, very 
useful t-polarization along the time axis. In this 
polarization, the 3-spatial energy is not 
oscillating at all, Instead, the time or time- 
energy is oscillating. Time can be taken to be 
energy compressed by at least c?, so it has at 
least the same energy density as mass. In other 
words, one second is 9х1016 joules of time- 
energy (energy compressed into time). The t- 
polarized photon or EM wave is called the scalar 
photon or scalar EM wave, respectively. 

‘To demonstrate why time can be regarded as 
energy, we need only point out that the choice of 
fundamental units in any physics model is totally 
arbitrary. We usually choose these units to ease 
the mathematical manipulation, ease our 
understanding, and simplify the ability to 
visualize or "grasp" the physics. However, if 
one wishes, one can build all of physics from a 
single fundamental unit—e.g., energy. In that 
case, one readily sees that time is a function of 
energy and only energy. Hence it is perfectly 
proper to regard time as energy, and to seek out 
what form the function takes in our normal 
system of units (say, the MKS system). 


Брока ili ден (of 22442008 23:18:15 


* THEORY DEVELOPED AND FITTED 
HYSTERESIS MEMORY LOOP 
* CONTROLLED EM INDUCTION 
* IMAGES 
* SENSATIONS 
* PREDETERMINED EMERGENCE 
* 23EEG BANDS 
* UPTO8.1 X100 HZ 
* 111INDEPENDENT CHANNELS 


* 


SX. Liste, "Nar Approach w the Amlyssof Electroenepbalograms, " 
DDC Report AD73005, p. 16:2. 


Figure 7. In the 1960s, Lisitsyn revealed Russian scientists had deciphered 
the human brain code. 
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In that system, it appears that any change 
in time At can be taken as always а 
function of a corresponding change in 
energy AE, where At < (AE) + с? [1] from 
which it follows that AE > (AD x c? [2] 
For convenience, we take the special case 
where At = (AE) +c? [3] АЕ = (At) x c? 
14] 


Observation as Used in Physics Is 
Spatial 


We note that all mind operations are 
time-like, i.e., they are comprised as scalar 
EM photon functions and scalar EM wave 
functions. Thus the mind is a very special 
kind of electromagnetic system, existing in 
the time domain, and thus "lost" by the 
stripping away of time in the ordinary 
observation process. Physical observation 
is essentially a time-differentiating 
mechanism applied to a 4-spatial change, 
or in terms of MKS fundamental units L 
and t, observation Ө is Ө = 9/Ot(L?t) = L? 


Thus, as is well-known in quantum. 
mechanics, physical observation is 3- 
spatial, and time is not a physical 
observable, even in theory. Since mind is 
time-like, it follows that mind is not a 
physical observable either, since discarding 
the time dimension also discards the mind, 
In short, one may also take physical 
operation as the mechanism that separates 
mind and body. To observe is to separate. 
We point out, however, that merely 
"separating and discarding” the time 
domain (as in physical observation of a 
single change) does not eliminate it, nor 
does it eliminate the single time-like mind 
change that may be involved in an 
intentional volition. The time domain 
certainly remains, even though only the 3- 
spatial intersection of the 4-spatial 
Minkowski change is given by physical 


mechanism and the resulting "outputs". So 
a series of coherently integrated "mental 
intent" changes introduced into the human 
body's overall servo-mechanism provides 
the continuing input, From there, ordinary 
physics will generate the resulting actions 
induced in the body by that 
servomechanism and its amplifying 
mechanisms. 


Two Coupling Mechanisms Make a 
Closed Loop 


This is the "mind-to-body" coupling 
mechanism. [See Figure 5] It is the 
mechanism whereby the mind is coupled to 
the body, and whereby mental intent is 
able to induce a series of physical inputs 
into the body servomechanism, 

So the body's servomechanism then 
generates the responses of the body 
(including everything from chemistry to 
electrical changes to muscular movements, 
etc.). These responses are changes in 3- 
space. 

The conscious mind is a serial 
processor, though extremely rapid. It 
produces the series of coherent intent. 
inputs for volitional behavior. 

The unconscious mind is a massively 


parallel processor Yt continually 
produces the vast series of coherent 
"unconscious intent inputs" for control of 
all the deeper processes in the body, 
beyond usual conscious awaren 
However, as the body moves or changes 
in 3-space, each resulting quantum change 
in body 3-space is also a slight rotation out 
of 3-space and toward the time axis. 
Hence it induces—in the "virtual state" in 
the time domain—a precisely correlated 
projection. The body's responses are in 
general coherent, so a coherent series of 
virtual state changes in the time-domain (in 
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observation. So we may say that the time- 
change remains in the virtual state, with 
respect to attempted physical observation 
of a single Minkowski 4-space change. 


Rotation, Coherent Integration, and 
Intent 


Previously we pointed out that any 
change in a 4-space entity may be regarded 
as a rotation away from the "trajectory" of 
the entity. Hence each and every t- 
polarized change creates a very small 
projection into 3-space by its rotation 
slightly away from the time axis. All mind 
changes in the time-domain actually 
produce virtual 3-spatial projections in 3- 
space (in the physical domain). We define 
"intent" as the continued production of 
successively coherent mental changes, 
producing coherent virtual changes in the 3- 
space body system, with coherent. 
integration of those 3-space virtual changes. 
into observable 3-space energy inputs into 
the 3-space body system. Successively 
coherent mind-changes will produce 
successively coherent 3-space virtual 
changes. In short, coherent mind-changes 
will produce coherent integration of those 
3-space virtual projections into an 
observable 3-space change. This is the 
creation of an ordinary 3-spatial energy 
change induced upon the 3-space body. In 
short, this is the mechanism whereby time- 
like mental intent is able to produce a 
series of coherent observable quantum. 
changes in the physical body (as in the 
brain and nervous system). 


The Body as a Servomechanism 


From the standpoint of control theory, 
we may consider the body system to be a 
complex servomechanism system 
comprised of many subordinate servo 
systems with feedback and feedforward 


the mind realm) are created successively. 
In short, again we have coherent 
integration, this time in the mind or time 
domain. This produces "observable" 
changes in the time-mind domain, which 
are coherent with the body's 3-spatial 
changes actually performed. Thus the 
mind receives feedback directly from the 
physical movements and changes of the 
body. This is the manner in which the 


body is coupled back to the mind 2+ 

By comparing the "intent" behavioral 
move that was "fed forward” into the body, 
with the return "response" move analog 
that was "fed back" from the body to the 
mind, the mind is able to determine errors 
and differences, and originate additional 
correctional commands. 

Thus the entire mind-body loop 
closed-circuit system of feedforward and 
feedback, together with corrections. It also 
has multiple levels of such, infolded in the 
larger volitional levels. See again Figure 
4. 

This solves the age-old problem of the 
mechanisms for the mind-body coupling, 
intent, volition, conscious and unconscious 


functioning, sense of the external world, 


sense of the internal world, sense of "being 


in" the external world, etc. 


All This Is Included in Russian 
Psychoenergetics 


s 


This is the highly summarized basis for 
psychoenergetics, the KGB's division of 
energetics that deals with the mind and 
body coupling and functions, and direct 
engineering of (1) the mind-body coupling 
and (2) the mind operations directly. [See 
Figure 6] The KGB intent, of course, has 
always been to exploit this science for the 
degradation, killing, and control of human 
beings, including all humanity. 

The Russians know full well that, if you 


ape chenire orplexploret 20atclesimindsé20controlL[pUS Bum (2 of 3242005 23:18:32 


IRIS 


looping. 
Given the input from intent, ordinary 
servo theory will take it from there. Once 
a servo has an input, servomechanism 
theory describes the response of the 


produce and utilize scalar EM photons and 
t-polarized EM waves, you can directly 
affect and engineer mind and mind 
operations at any and all levels, Western 
researchers, who know nothing of how to 
make 
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time-polarized photons and time-polarized 
EM waves, do not yet know that. 
Consequently the Russians have developed 
a highly secret science of directly 
engineering the mind and its operation: 
including thought, images, perceptions, 
feelings, emotions, memory, and mind 


processing. Indeed, Lisitsyn™ wrote quite 
specifically of this capability in the 1960s. 
[See Figure 7] 

Western clandestine mind control 
researchers are apparently still slowly and 
painfully fitting TW EM irradiation 
correlates to induced or resulting mental 
and physical behavior responses. They 
seem unaware of the actual wave 
transductions occurring inside the body 
and mind, but are unwittingly inducing 
those transductions in hidden fashion 
anyway and in "brute-force input-response 
fitting" models. 

These "fitted brute-force models" 
certainly can be very powerful, and 
certainly can produce the exact results 
shown in the experimental verifications of 
the fittings. However, they do not of 
themselves allow sophisticated design—for 
example—of the necessary time-polarized 
wave assemblies for engineering the entire 
human collective unconscious 
simultaneously, or for engineering the 
entire collective unconscious of all species 
on Earth (i.e., Gaia's collective 
unconscious), or even for precisely 
engineering the memory and knowledge 
base of an individual. 

This fine research article will be 
continued in Part II with Russian. 
Methodology, Waves and Wave 
Transduction, The Cellular Control 
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spacetime that is highly active. The mind is 
rooted in the time-domain and projects from. 
that domain into 3-space. The body is rooted 
in the 3-space domain and projects into the 
time-domain. To "change" or "function" in 
one domain is automatically to function in the 
other. EM and gravitational phenomena are. 
still modeled separately by human scientists, 
but not by nature. 
3. In quantum mechanics, time is not an 
observable, but merely a parameter. 
4. Itis convenient to consider mass as a 3- 
spatial form of condensed energy. 
5. E. T. Whittaker, "On the Partial Differential 
Equations of Mathematical Physics, " 
Mathematische Annalen, Vol. 57, 1903, p. 333- 
\55;— "On an Expression of the 
Electromagnetic Field Due to Electrons by 
Means of Two Scalar Potential Functions, 
"Proc. Lond. Math. Soc., Series 2, Vol. 
1904, p. 367-372. 
6. A NERAC document search yielded some 
16 good references on t-polarized photons, but 
not a single reference on t-polarized EM 
waves. 
7. E.g., such previously inexplicable 
instrument anomalies have accompanied some 
excellent and rigorous electrolyte experiments 
at U. S. Navy research facilities at China Lake. 
For a description, see Melvin H Miles and 
Benjamin F. Bush, "Radiation measurements 
at China Lake: Real or Artifacts?", Proc. ICCF 
= 7 (International Conference on Cold Fusion— 
7, Vancouver, BC, Canada, Apr. 1998, p. 101 
For a brief explanation of the anomalies, see T. 
E. Bearden, "EM Corrections Enabling a 
Practical Unified Field Theory with Emphasis 
on Time-Charging Interactions of Longitudinal 
EM Waves, " Explore!, 8(6), 1998, p. 7-16;— 
"Toward a Practical Unified Field Theory and 
a Deep Experimental Example," Proc. INE 
Symposium, Univ. Utah, Aug. 14-15, 1998. 
8. Many U. S. researchers and journalists — 
and even many scientists—have wrestled with 
the problems of mind, intent, and mind-body 
coupling, Enumeration of those efforts would 
itself require an entire book. For an 
introduction into that domain, the reader is 
referred to the very determined exposé by 
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System, and other matters of interest. Ф 
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Cheryl Welsh in her very timely book, The 
1950's Discovery of the Code of the Brain, 
May 1988, published on the Internet. Simply 
employ any Net search engine and search on 
the name Cheryl Welsh. A connection to the 
te and to Welsh's book will immediately be 
found Welsh's important compendium is 
highly recommended, giving the reader a 
"birds eye view", so to speak, of how Western 
scientists think and proceed regarding the 
subject of mind control by electromagnetic 
means, Unfortunately all journalists so far 
researching the area have not been aware that 
Western electrodynamics itself is seriously 
flawed, and that the great Russian advances in 
mind engineering and mind control are a result 
of their secret but complete revision and 
correction of Western electrodynamics to 
provide the basis for energetics. Until Western 
scientists revise their own decrepit old 
electrodynamics fouling the textbooks, they 
will never catch up to the Russian mind 
control developments springing from intense 
development programs that did that revision in 
the late 1940s and early 19505. 

9. An Invention Disclosure on these processes 
and enhancement embodiments has been filed 
with the U. S. Patent Office. Formal patent 
applications are also in preparation. 

10. Energetics is a unified science of an 
extended electrodynamics possessing a hidden 
infolded general relativity inside the potentials, 
fields, and waves. It deliberately employs 
higher polarizations (longitudinal and tempic) 
of photons and EM waves to engineer action at 
a distance, use of specific patterns of 
spacetime curvature created at a distance, and 
direct engineering of either inert or living 
bodies. Italso encompasses the direct 
engineering of time-like mind and mind 
functions. It is divided into three divisions, 
depending upon the nature of the target. 
Targeted against inert materials, structures, 
fields, and waves it is called "energetics. 
"Against living bodies, their fields, and 
biochemistry, it is called "bioenergetics." 
Against the mind and mind functions, it is 
called "psychoenergetics" 

11. Psychoenergetics is that branch of 
energetics used to directly affect and engineer 
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electromagnetics processes. 
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We are speaking of physics, not metaphysics. 
12. WA. Rodrigues Jr.. and J.-Y. Lu, "On the 
existence of undistorted progressive waves 
(UPWs) of arbitrary speeds 0 < v «eo in 
nature," Foundations of Physics, 27(3), 1997, 
р. 435-5-08 A slightly corrected version is 
downloadable as hep-th/9606171 on the Los. 
Alamos National Laboratory website. 

13. E. T. Whittaker, "On an Expression of the. 
Electromagnetic Field Due to Electrons by 
Means of Two Scalar Potential Functions, 
"Proc. Lond. Math. Soc., Series 2, Vol. 
1904, p. 367-372. The paper was published in 
1904 and orally delivered in 1903. 

14. E.g., see T. E. Bearden, Fer-de-Lance, 
Tesla Book Co., 1986:—AIDS: Biological 
Warfare, Tesla Book Co., 1988;—Soviet 
Weather Engineering Over North America, 1- 
hour videotape, 1985,—Gravitobiology: A 
New Biophysics, Tesla Book Co., P.O. Box 
121873, Chula Vista, CA 91912, 1991, 
Energetics of Free Energy Systems and 
Vacuum Engine 


p09 (3 of 3)244.2005 23:18:54 


-LWFOO01 


‘Therapies, Tara Publishing, Internet node 
www.tarapublishing.com/books, July 1997; — 
Energetics: Extensions to Physics and 
Advanced Technology for Medical and 
Military Applications, CTEC Proprietary, May 
1, 1998, 200+ pages furnished to selected 
government agencies and key Congressional 
committee leaders. 

15. E.g., see T.D. Lee, Particle Physics and 
Introduction to Field Theory, Harwood; New 
York, 1981. On P.383, Nobelist Lee points 
out that the microstructure of the scalar 
vacuum field (i.e., of vacuum charge) is not 
utilized. Particularly see Lee's own attempt to 
indicate the possibility of using vacuum 
engineering, in his "Chapter 25; Outlook; 
Possibility of Vacuum Engineering, " p. 824- 
828. With wave transductions and use of 
higher polarization EM waves, there are far 
better and more powerful ways to do vacuum 
(spacetime curvature) engineering. 

16 ТЕ. Bearden, "Formation and Use of 
Time-Reversal Zones, EM Wave 
‘Transduction, Time-Density (Scalar) EM 
Excitation and Decay, and Spacetime 
curvature Engines to Alter Matter and Convert 
‘Time Into Energy,” Invention Disclosure 
Document #446522, Oct. 26, 1998. 

17. Т.Е. Bearden, "EM Corrections Enabling 
a Practical Unified Field Theory with 
Emphasis on Time-Charging Interactions of 
Longitudinal EM Waves, "Explore!, 8(6), 
1998, p. 7-16; — "Toward a Practical Uni 
Field Theory and a Deep Experimental 
Example,” Proc. INE Symposium, Univ. Utah, 
Aug. 14-15, 1998. 

18. We have used the enormous energy 
density of time in our approach to a totally 
new kind of electronuclear interaction at feeble 
spatial energy. By use of a time-reversal zone 
(TRZ) in a fluid; the free H+ ions—which are 
free protons—can be induced to attract each 
other so tightly that the edge of the nuclear 
force region is entered. In that case the 
protons form a quasi-nucleus. When the TRZ 
decays back to a time-forward zone (TRZ), 
this new quasi-nucleus decays by changing 
quarks in one or more nucleons, thereby 
producing new nuclides. We point out that 


ied 


sense of existing in time" 
20. The "unconscious" is totally conscious, 
just multiply so. The conscious mind can 

see only "a single slide in the slide projector at 
a time, " so to speak. When it "looks" at the 
ongoings and outputs of the unconscious, it 
"sees" millions of slides in the slide projector. 
simultaneously. Hence it cannot distinguish 
"one and one only". So it just sees nothing, 
where by "nothing" we mean "no single 
distinguishable thing." It therefore is unable to 
consciously perceive the actions of the 
unconscious. When the unconscious wishes to 
communicate with the conscious (because of 
unresolved conflicts, etc.), it must produce 
large groupings integrated into "symbolic 
scenarios”. Hence the symbolism of the 
unconscious, and the basis for therapeutic 
psychology and psychiatry. A "symbol", after 
all, is just a thing which can have many 
different meanings, all folded into one. 

21. The mind continually has activities of its 
own, each of which produces coherent changes 
in the body to a much smaller degree. The 
interweaving of these "smaller self-changes" 
infolded inside the 3-space major intent 
changes also produces slight body changes, 
which in turn "project back" into the mind. 
This huge group of "infolded self-loops 
produces the sense of "my body" being 
"volitionally directed or occupied" 
simultaneously with the "greater intent" loops 
which represent "my intentional actions with 
my body". Further; the body servo continually 
a myriad of inputs from its sensory 
systems, both from changes inside the body 
and from incoming changes from the external 
universe. This interweaving produces the 
awareness of "being in the external world” by 
having (i) changes whose feedback do not 
match mind-intent changes, and (ii) changes 
whose feedback does match mind-intent 
changes. This of course applies to both the 
conscious and unconscious levels. The 
purpose here is to demonstrate that there exists 
an actual physics of the living being, the mind 
as well as the body, and the coupling and 
interfiinctioning of mind and body. 
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this is actually a very high energy reaction: 
however; since the time-energy is used and is 
very, very dense, the amount of 3-spatial 
energy that must be used is very small. If this 
new mechanism holds, it represents a 
revolution in particle physics. 

19. "Self-awareness" refers to be continually 
"refreshed" by time-delayed coherent feed- 
back inputs from the body to the mind; where 
these inputs compare to the recalled memory 
of the minds inputs to the body. In short, the 
time-delay coherence creates the sense of 
"existing in time". Awareness usually 


22. The methodology also easily extends to 
include deeper interlays for the collective 
human unconscious mind and for Gaia—the 
collective unconscious mind level for all the 
species on earth. 

23. S. K Lisitsyn, "New Approach to the. 
Analysis of Electroencephalograms, " in 
Problems of Bionics— (Selected Articles), 
Defense Documentation Center Report AD 
73005, date unknown, p. 16-25. Available 
through the National Technical Information 
System (NTIS). 
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Special Note 

‘This article refers to experimental esearch techniques which can 
be detrimental or lethal in the hands of any but highly skilled, quali- 
бей experimental scientists proceeding under proper laboratory safe- 
ty procedures. The purpose ofthis arideis strictly for information to 
properly qualified and authorized scientists in certified laboratories. 
We do not propose or condone any usc of these procedures for non- 
approved practice of medicine without a license. Neither the publish- 
er nor the author are resporsible for accidents or outcomes in the ше 
ofthese experimental procedures and techniques Any researcher who 
performs these procedures and experiments is acting on his or her 
‘own volition, and is solely responsible for insuring safety; qualifica- 
tions, and legality of the acts and their results, We neither suggest nor 
condone unauthorized experimentation on human subjects. Such is a 
aiminal viclation of the constitutional rights of the subject under 
Federal and State laws, and is both ilegal and immoral. 


А Strategic Threat Completely Unrecognized by the West 

The Russian methodology leads directly to rather mind-bend- 
ing, extended capabilities. KGB psychoenergetics scientists seem 
fixed on an eventual goal of directly engineering Jung's collective 
human unconscious, thereby converting the entire human species 
into a sort of “ant” species. In short, they seek to engineer what 
they regard as “perfect communism and perfect order” directly in 
the entre species. Figure indicates the direct connection of every 
humanis conscious and unconscious mind to the collective species 
unconscious and to Gaia, the collective unconscious for all species 
оп Earth. Since time is internally structured and layered, it fol- 
lows that time-like mind levels are also internested and layered. 

This appears to be a significant strategic threat, well along in 
its development. that ur Seni and intelligence communities 
haye completely failed to recognize. 

Thedirectengineering ofthe entire human collective species is a 
doable. Tris going to be done, whether we likeit or not. In that race 
(which may eventually determine whether or not we retain any per- 
sonal freedom at all), the “democratic” nations are woefully behind. 
In fact the West has not even realized there is such a new kind of 
“arms race” for dictatorship and control of the "collective species 
mind" and we have already almost lost it The West has not yeteven 
developed the overall theory of psychoenergetics. 


Waves and Wave Transductions 


А pure longitudinal EM wave (LW) would have infinite energy 
and infinite speed. In practice, one can only approach this perfect 
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LW wave, and one always has transverse residues remaining, Hence 
the imperfect” longitudinal EM waves we can make in suitable equip- 
ment and techniques, are known as “undistorted progressive waves” 
(ОРУУ). The UPWS may have velocity far greater than the speed of 
lightsorlessthan the speed oflight.So the speed v of UEW can vary as 
[T [6] 


‘The Russians also know that, when a nearly-pure longitudi 
nal EM wave interacts with matter (it usually doesnt interact very 
much, and has a low reaction cross section) the mass immediately 
adds the phase conjugate replica to the interacting LW portion, 
regardless of frequency, thereby transducing the input LW inter- 
actions into scalar (ime- polarized) EM interactions. 

One transduocs ftom TW to LW to Scalar EM via iterative phase 
conjugation. One transduces from scalar EM to LW to TW via iter- 
ative interferometry. It took the present author 20 years to discover 
this simple thing; we now have filed an invention disclosure on the 
process and embodiments for performing it, and wil be following. 
‘with formal patent applications. Let TW = transverse EM wave, LW 
= longitudinal EM wave, and TDW = time-density EM wave (an- 
‘other name I use for t-polarizedor scalar EM waves, since the density 
of ime-energy is what is varying). Let (1) = interfering with, PCR. 
phase conjugate replica wave with a coupled set of parentheses cn- 
closing the type of wave. The rules for wave type transduction are: 


TW + PCRCTW) = LW m 
LW + PCRIW) = TDW [3] 
Going the other way, the rules are: 
TDW () TDW => LW [2] 
LW()LW=TW [10] 


In EM smog (dense EM signals, even though very weak), there 
is increased nonlinear mulkiwave interactions, oth interferomet- 
ric and phase conjugative. So in such EM smog there exists an 
increased, non-negligible component of LW and TDW irradi 
tion, formed by the above transduction interactions in the irradi- 
ated living cells and bodies. This latter part accounts for many of 
the long term effects which show up in “correlative” studies, but 
which do not show up in the normal limited-frequencies TW 
‘experiments produced by so-called “physical experiments.” 

"The standard EM bioeffects manner of experimenting uses a 
theoretical mode! of simple, direct energy deposition by means 
of absorption in cells and tissues. Now we must utilize an “open 
system’ throughout the body dielectric in which higher polar- 
ized EM energy (either LW or t-polarized) travels readily 
throughout all areas of the body. 


ics pe 


EM Bioeffects and Wave Transductions 
Jn the EM biocffects experiments to date, there has been ab- 
solutely zero control of the internal transductions, and there has 
been no consideration of them. Almost all transductions of TWs 
into LWs will immediately result into transduction into TDW 
and time-excitation charging of the cells and all their internal 
componente. These time-excitation charges (excited states of 
time-charging) will then slowly decay, emitting longitudinal EM. 
waves in the process which travel throughout the body. These 
emitted LWs interfere with cach other and the LW processes in 
the body, producing low level TW “noise jamming” of the cellu- 
lar processes and—most eopecially—of the deep cellular control 
system of the body. The latter system functions by means of LWs 
and TDWs. Long-term effects of such “noise jamming” of bio- 
chemistry reactions and the control systems of the cells and body, 
can lead to degenerative diseases such as arthritis, atheroscleres 
Alzheimers disease, heart disease, cataracts, tumors leukemia, some- 
‘what accelerated aging, immune system weakening and depressing, 
ет. As the body’: natural defense and regeneration ability weak- 
es, opportunistic infections further add to the degeneration. 

Jt was shown by Whittaker in 1903 that any scalar EM po~ 
tential is comprised of a harmonic series of bidirectional longitu- 
dinal EM wavepairs. [See Figure 9] Each longitudinal EM wave 
pairin the harmonic series ie a phase conjugate pair. Unknown to 
‘Whittaker, that “LW phase conjugate рай” is actually а time-po- 
larized EM ‘photon’ structure, containing a phase conjugate LW 
photon substructure, So staid old “voltage” (potential) is com- 
prised of a harmonic series of time-polarized EM waves! 

‘The corresponding “t-polatized photons" are actually spin-4 
supergravitons comprised of coupled antipairs of LW “photons”. 
Each LW photon is a spin-2 graviton comprised of a coupled 
TW photon-antiphoton pair. Each TW photon and antiphoton. 
in the coupled pairhasspin-1. The couplet, being the longitudi- 
nal "photon" or graviton, thus has spin-2. And so on. 

In 1904, Whittaker showed that any EM field or wave pat- 
tern can be decomposed into two scalar potential functions. By 
applying Whittaker 1903 decomposition to cach scalar poten- 
tial function, any EM field or wave has an enormously rich in- 
ternal structure, comprised of scalar potential functions in inter- 
ference. Each scalar potential function is comprised of 
time-polarized EM waves (made of spin-4 supergravitons). Each 
time-polarized EM wave is further comprised of bidirectional 
longitudinal EM wavepairs. Each longitudinal EM wave is fur- 
ther comprised of phase-conjugate pairsof transverse EM waves. 
Each transverse EM wave is further comprised of two scalar 
potential functions, each of which is in turn comprised of an 
infinite harmonic series of time-polarized EM waves, and so on. 
ай infinitum and ad nauseum. Obviously all EM potentials, fields, 
and waves have an enormous “internal structure” or internal “in- 
formation content of the field”. 


The Cellular Control System Uses 
t-Polarizod EM Photons and Waves. 

‘The master cellular control system (MCCS) in the body uti- 
lizes these photon-gravitons, their corresponding EM wave po- 
larizations, and transductions between them. By the use of very 
powerfully condensed gravitons and supergravitons, itis able to 
utilize small but highly significant direct curvatures of s 
time in precise patterns. In short, it utilizes general relativistic 
spacetime curvature engines, rather than “EM photon signals’, 
to accomplish its control of the cells and their processes, It does 


aot merely send a “signal” and hope the cell itself acts upon it. 
Instead, it sends an “engine” which alter the local spacetime in 
‘which the сей and all its components are embedded. This “local 
ST curvature engine” then physically works directly upon the 
cell and all its parts, to alter the cell according to the specific 
“template” of the engine. 

"This is the direct application of the Wheeler's simple state 
ment of general relativity: Mass (trapped energy) acts upon space- 
time to curve it, and curved spacetime acts upon mass to changeit 

‘Popp’ ordinary photon’ study of this cellular control system? 
therefore will detect the coherent ordinary TW photon residues 
which result from the photon polarization transductions occur 
ring from the actions of the ST curvature engines upon the cells. 

Cellular division, biochemical processes, growth and growth 
control, cell differentiation and dediferentiation,etc.are all con 
trolled by the MCCS or one of its subsystems, using spacetime 
curvature engines. The ordinary TW electronic activity our bio- 
physicists detect and correlate are simply the intermediate com- 
ponents of the actual ongoing polarization transduction. 


The Cellular Control System Uses EM Time-Energy 


One important subsystem of the MCCS controls the immune 
system's functions, including the deepest and most subtle func- 
tioning performed by all elements of the immune system. This 
system bas been rather intensively studied, but since our bio- 
physicists have not possessed the full electrodynamics utilized, 
only the correlated residve of normal TW EM waves and pho- 
tons have been recognized and studied. Hence Western biophys- 
ies is in its very crude infancy. 

Incorporation of the total wave and photon polarizations, 
together with their transductions, will eventually presenta revo- 
lution in both biomedicine and biophysics. Unfortunately, pres- 
ently our entire medical community is very firmly entrenched in 
only ordinary TW EM polarizations and ordinary biochemistry 
Our scientists thus are studying less than 1% of the functioning 
of the living organism. 

‘As an example, since Western scientists have no knowledge 
or research into the time~polarized mind domain and mind-body 
coupling, the mystery of the placebo efict—in which the mind 
has been verified to produce actual physical effects = will indef- 
initely remain a mystery? As one result of that “crippling” of our 
medical theory, medical experimenters have to deliberately drive ex- 
periments on drug effects, etc. beyond the mind's own threshold” of 
physical effect. In short, they have to drive the experimental results 
over and above the results being accomplished by the placebo effect. 
‘They must perform valid placebo control experiments, and subtract 
the placebo component results from their own experimental re- 
sults, to determine the “delta” induced purely by the drugs. 


The Regenerative Subsystem 

Another important subsystem of the MCCS controls the re- 
generative system of the body. The regenerative system has vari- 
‘ous mechanisms, including growth control, differentiation and 
dedifferentiation of cells, ete. Becker's portrayal of the regenera- 
tive system is shown in Figure ло. One of its most important 
functions is healing and restoring damaged or diseased cells. It 
does that by а most remarkable process. 

This system has been very poorly studied, mostly by Becker! 
«tal, although there is still sporadic, ill-funded, and ill-planned 
research on regenerative effects from time to ûme. Becker and 
his colleagues came closest, and—considering the severe limita- 
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tions of the orthodox U(1) EM model available to them—Besk- 
er's work is particularly revolutionary. He demonstrated beyond 
question that simple DC potentials could generate cellular dif- 
ferentiation and redifferentiation, and produce results at global 
sites in the body and not just at the local injury sites where the 
DC potentials were applied. 

Becker was nominated for a Nobel Prize for his Herculean 
efforts and remarkable results 


For his trouble he was hounded, 
tire at an early 


his funds were withdrawn, and he was forced t 
age in his 50s. His biggest “heresy” was to bravely point out t 
power line radiations had deleterious effects upon biologica 
tems, and to testify to it in a series of hearings and court cases 
where a very powerful electrical power industry essentially ran 
rough shod over science and the public. 


Organized Science Is Highly Politicized and Imperfect 

Teisnotonly politicians that arc "bought and paid for" by pow 
erfal vested financial interests, In organized science, precisely the 
same arrangement holds true. Scientists are no better or no worse 
than any other segmeatof hamaniry.À surprising percentage will 
produce the results desired by their benefactors, if provided with 
cushy jobs, good income, prestige, and secure position 

Tr has been ssid that money is power. Ir has also been said 
that power corrupts, and absolute power corrupts absolutely. 
the scientific community, as well as in the political comm 


this “great corruption” by great financial power has been elevat- 
т form. Simply examine the funds made available to 
There is not enough for all the scientists, so itis fier 
ve. Ifthe scientist does not get grants (e.g, a would-be 
professor at a university), he does not bring in extra money to 
the university. He cannot get his graduate students funded, so 
his own innovative (read: heretical) research is thwarted, His 
papers are rejected by the journals, and before long he has no 
funded position in science. If lucky, he will be employed in the 
grocery store or the butcher shop. 
y bit of funding available for the scientists to compete for 
(and apply for grans) already has firmly fixed controls of exactly 
what research can be done with that money. The “science” that will 
beapplied is already formulated. That and only that can be done. It 
is a tribute to the dedication and resourcefuiness of our working 
scientists themselves, that anything innovative at all gets done. 
‘One can have a very fine scientific career tenure as a prof 
sor, get one’s graduate students funded, get one's papers pub- 
lished in prestigious journals, win awards and achieve stature 
and prestige, if one just plays che desired game prescribed by the 
“old boys schools” in control of almost all the scientific funding. 
Yes, one can permissibly move the decimal point in the present 
models a bir, and be rewarded handsomely for doing so. But one 
is damned if one attempts any serious change or overthrow of 
obsolete scientific models and practices favored by the “system”. 


edto 


LEVELS OF 
CONSCIOUSNESS 
AND 
UNCONSCIOUSNESS 


GAIA 


Figure 8. Nested levels of consciousness and unconsciousness. 
The mind levels contain the "life" and "mind" dynamics. 
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‘That is precisely why all our universities continue to teach а 
terribly flawed electrodynamics that is а caricature with at least 
32 major foundations Вам in it^ 

And that's why the organized Western scientific community 
has betrayed the taxpayers who largely fund its research. In short, 
the scientific community fiercely enforces dogma, suppresses ir 
novation, and has denied the U.S, the very defense we need to 
survive against our pressing enemies who have not been so sci- 
entifically dogmatic. 


Microwave Radiation of the U.S. Embassy in Moscow 

Because of the strongly enforced adherence to the insane foun- 
dations errors in classical electrodynamics, our scientists still do 
not comprehend the decades of so-called ‘microwave radiation” 
of personnel in the U.S, Embassy in Moscow? All diseases and 
health changes produced in those personnel were in feld-iee 
areas (i.e, where the potentials were persistent and unchanging, 
with no gradients etc. No one even thought to look at ће“ 
ner longitudinal EM phase conjugate biwave composition" of 
those potentials, where they would have found the Whittaker 
internal bidirectional longitudinal EM wavepuirs and the inter- 
nal time-polarized EM waves. They would also have found the 
infolded, very powerful general relativity: the spacetime curva- 
tures deterministically formed and being utilized to directly al- 
ter the irradiated cells and their constituents. 


Instead, government-funded studies did a rather staightfor- 
ward “force field” analysis, and concluded that, since there were 
по fields there, it could not have been the microwave radiati 

Elementary statistics would immediately indicate different 
conclusion: The diseases and health changes were 100% corre- 
lated to the presence of potentials, and 100% anticorrelated to 
the presence of fields, Hence it was the field-ftee potentials that 
had to be inducing the diseases and health changes. If it were 
NOT the radiation at all, chen some changes would have oc- 
curred in personnel in areas where fields were present, as well as 
in areas where fields were absent. Since this did not occur such a 
premise is destroyed by self-contradiction. In short, the dara ac~ 
mally proved (i) it was indeed the radiation that was causing the 
diseases and health changes, and (i) further, it was the field-free 
potentials that were the culprit. 

‘That this elementary statistical conclusion chided ourscientficcom- 
‘munity and our government community, is absolutly inexplicable. 

‘Three U.S. Ambassadors eventually died of diseases induced 
by their exposure to the Embassy radiation, Ironically, Ka- 
anacheyev" had openly released some of the results of thousands 
of Soviet military experiments showing that any kind of cellular 
disease or disorder could be induced in targeted cells by novel 
EM radiation emitted from diseased or damaged cells. Appar- 
ently no one in the West deciphered the mechanisms involved 
in Kaznacheyer’s epochal work. 
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» A hamnonic set of longitudinal phase conjugate wavepairs. 
In each wavepair the two waves superpose spatially after detection, but travel in opposite 


directions. 


* The convergent wave set is in the imaginary plane, and hence is not observable. It is EM 
energy incoming to the potential (dipolarity) frem the time domain. 


* The charge's spin is 720 degrees, 360 in the real plane and 360 in the imaginary plane. 


«Hence the charge receives the complex convergent EM energy, transduces it into real EM 
energy, and emits enormous energy at the speed of light in all directions — which includes 
bidirectional pairs in 3-space (after tne reaction, being after "observation". 

«= This produces th» fields and potentials from the "sourco charge or афро! 

* Mandi and Shaw argue that the scalar (time polarized) photon and longitudinal photon are observable 
only in similar pairs, which then makes the instantaneous scalar potential. Thus their quantum field 
thoory work strongly supporte tho "nogativo resistor" irtorpretation of tho scalar potontialand our 
solution to the source charge and source dipole problem. 


Figure 9. Infolded longitudinal biwaves (time-polarized EM waves) 


m———— DO 


composition of a scalar potential. 
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[0192] From the frequency ofthe specifie rotation of the 
proton, given the half integer spin associated with the 
proton, we can thus mathematically confirm the relationship 
between the radius of a particle and its spin: 


m en 
[0193] Furthermore, е fundamental radius of 1e seen in 
qeometri structure the quasi electron, is also reflected in the 
тошоп rae and radius for the proton, thus as above 
TcelirevseL 18x10 m. Moreover tis means the actual 
half integer velocity of rotation is none otber than sce in 
‘metres ec. So that the particle sin harmonic balance. 


[0194] Using the fundamental formula База, it is 
possible to obtain accurate estimates ofthe radius and spin 
fates of the cleelron, or indeed any particle, using the same 
Principle of harmonie balance. Using the formula: 


КЕСЕ 
19198] 1 appears there are o unknowns, the radius if the 
electro and its revolution rate, however, in accordance with 
the cquation,r «2i revs, which gives the revolution rale of 
the proton, the same principle may also be used for the 
fection, by substituting t eic cvs, such that 


[0196] Taking the mass of the electron 9109380107 
kg, the rate of revolution of the electron is: 


[0197] Which gives a predicted radius of the electron as 


[0198] So the half integer rotation velocity (revsar) is 
Brit fr the electron in keeping withthe harmonic balance 
ofthe electron, 


[0199] The same principle may be used to obtain an 
accurate estimate of the spin and radius of the muon, or any 
Other particle. Using the above formu 


revi ant" e) 
[0200] Then as the mass of the muon is L8823 107? ke 
then the revs o the muon f, 254/7010" cycles soc and the 


ius (c) is thus 1316107 m. 


[0201] is now possible to begin to explain how the muon 
and the other subatomic particles are formed. If a quasi 
electron is complexed with another structure the total geo- 
"metric structure needs 10 maintain harmonie balance, So the 
Frequency of rotation would need o match geometrie se 
ture with which the quasi electron was complexed. 


[0202] Intriguingly we find asymptotic convergeance for 
the formulas for frequency and mass occurs, when the 
geomerie strueture complexed with the quasi electron has 
the structure represented by (rc!) [giving the frequency 
divided by two, because the single integer spin of tbe force 
carrying particles compares lo à half integer spin for the 
muon]. So that 


D 


[0203] When the ratio of the masses ofthe electron (m.) 
and muon (m) are related, sch ta 


=. 


none, 


Jun. 19, 2003. 


[0204] Indeed we find that (allowing for the neutrino) this 
Tatio is very close to the actual ratio of the mass of the 
electra 1o the mass of the muon, determined experimen 
tally. 


[0205] Furthermore, we have seen that these geometrie 
Structures, representing harmonics of the speed of light, 
"which either match the frequency or the amplitude of 
vibration of the quasi electron, mathematically define the 
masses of the particles and the fundamental forces of Nature. 


таш 


Quantum Gravity 
[0206] Quantum General Relativity 


[0207] Given the overall energy “complex” energy tensor 
Structure of the electron and the mori tensor, assumed in 
general relativity, the quantum nature of gravity itself can 
fw be explored. The spherical complex tensor for the 
electron and the positron (eq. 4, 5, 6) give the mathematical 
quantum structure and energy tensor for all the other pa 
ticles (see appendix 2). Together with the time dimension 
these nine space dimensions account for the 10 parameters 
present inthe merrie tensor necessary to formulate. the 
equations for gravity using Riemann geometry and thus 
forms the basis of quantum gravity. Intriguingly the metic 
tensor at each point in space time is required o consist of a 
collection of len numbers, Consequently, en dimensional 
Space-time hypotheses, such as tnis or superstring theory, do 
automatically yield general relativity." * 


[0208] Furthermore, the mathematical representation of 
ihe graviton and the gravitational constant may be directly 
estimated from the knowledge of the mass and radius of 
quintessence, Thence, the free of the vibrations of quia- 
‘essence lead directly to quantum gravity. 


[0205] The radius of quintessence should be approxi 
mately in keeping with tbe Planek length estimate (1), which 
ê conventionally derived from the standard dimensional 
equation: 


en 


{0210} Given the ine spacial parameters present in the 
"cti tensor, вй n general relativity we find thatthe 
Scal formula for r,s mathematically in залепен with 
бошу when: 


aae өз 
[0211] This again supports the 9 dimensional view of 
space and the size of tbe Vibrations of quintessence can thus 
be estimated. 

pu. ою 
[0212] This value is in agreement with the Planck length. 
Indeed if the above equation is correct then we find that we 
ап derive the standard equation for the general relativistic 
increase in radius, r, (eq. 34) directly from first principles 
and ative at а more fondamental equation for quantum 
gravity. As 


[0213] Ву substimting cq 33) into equation 34, «funda 
mental relationship between r and M is obtained 


‘The Present Situation in Western EM Bioeffects Research 

Our scientific community has not even designed physical ex- 
periments to validate long-term EM bioeffects of the kind caused 
by induced wave transcuctions and long-term effects inside the 
absorbing human cells and in the body's regenerative and im- 
mune systems, Western science has no knowledge of these tech- 
nical internal “wave polarization transduction" mechanisms. Yet 
the basis for such mechanisms has existed in the hard physics liter- 
ature for decades. Leading EM bioeffezts researchers seem totally 
ıunaware of small reaction cross sections inside the body cells and 
issues for the transduction of transverse EM signals into LW and 
‘polarized EM signals. Conventional Western researchers have not 
investigated it, and often will not believe it when itis pointed out 
vo them along with the supporting basis in the literature. 

А major part ofthe mainline “EM bioeffects’ community, of 
course, seems comfortably funded largely by the power industry 
ete." The record is clear that this dominant, well-funded group 
has itleor no intention of "finding" anything that will question 
powerline radiation safety and upset their cushy positions. 

In fact, leading biocfiects researchers have pointed out this 
deliberate biasing of EM bioefiects as a research area. Quoting 
Dı. Andrew A. Marino, one of the great pioncers in the arca of 
EM biocflects" and powerline radiation assessment." 

“Neither scientists nor the public ean rely on power-industry 
research or analysis to help decide whether powerline electro- 
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magnetic fields affect human health because power-industry re- 
search and analysis are radically misleading.” 

Dr. Marino then gives the specific details to prove it, and he 
shows specifically how they slant and mangle their experiments 
and interpretations of the results, to do it. Ifthe major financial 
interests cannot scientifically destroy determined, honest research- 
ers stich as Marino and Becker, they do not hesitate to attempt 
to destroy them in lawsuits. 


The "Diffusion Mixmaster” at All Body and Cellular Levels 
Every mase and all its particles are in a violent energy ex- 
change with the active vacuum. A human body and every part of 
continual exchange of EM energy with its enironmentís) 
luding transverse, longitudinal, and t-polarized (scalar) EM 
‘energy exchanges. Further, within the dielectric body there is a 
sort of intensive “diffusion” of special kind, actually dae to itera- 
tive phase conjugation and iterative interferometry of the dense 
signals environment impinging upon it. This internal “diffusion” 
and transduction (iterative multiwave phase conjugation and it- 
erative multiwave interferometry) thoroughly “mixes up and 
transduces” one type of EM wave or signal into the other, in- 
cluding many of the body's own TW, LW, and TDW signals 
Continual or sustained TDW exposure (irradiation by t- 
larized EM waves) charges the body and its particles with time- 
excitation charging, something which has been erroneously omit- 
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Figure 10. Becker's model of the Regenerative system of the body. 


ted in physics, but is true nonetheless. Inexplicably, physicists 
just ignore what happens time-wise when а mass absorbs a pho- 
топ. We have covered that elsewhere. 

So inside the body dielectric, there isa “diffusion mix” corre- 
late of any and every type of the waves, to any or all of the. 
changes, plus the additional internal interactions of the body 
its TW, LW, and scalar EM wave transductions. There isa one- 
to-one correspondence to any one of the three types of polariza- 
tion waves (transverse, longitudinal, and scalar) and everything 
going on anywhere in the body. 

Note that the type of LW we are using is actually made of 
phase conjugate pairs of transverse EM waves, so its “photons? 
are made of photon/antiphoton pairs. That is, our longitudinal 
EM wave has an internal TW structure, and the LW wave is 
comprised of spin-2 gravitons, Our longitudinal EM wave has 
an internal structure, and it dramatically differs from the LW 
used by the U.S. scientific community which ignores wave, field, 
and potential infolded substructures. Our LW (which seems to 
be what the Russians use) is also a gravitational wave because it 
is comprised of oscillations in is distributions of spin-2 photon/ 
antiphoton pairs (i.e., gravitons). 

The type of t-polarized (scalar) EM wave we are using is a. 
phase conjugate coupled pair of the specialized electrogravita- 
tional (EG) [Ws The *t-polarized photons" comprising this t- 
polarized "EM" wave are comprised of spin-4 supergravions. 


These are, I believe, what the KGB energetics weapons scien- 
tists use also, By iteration, we ean go into as deep an internal 
multilevel structuring of EM and EG waves, of any type, via 
methods shown by Whittaker” 

Now kt us examine a body as a dielectric, sitting there in its 
exchange, in relative equilibrium. Ie turns that every tiniest pivec 
of a dielectric participates in any emission from it!—even the 
emission of a single photon, graviton, or supergraviton. Well, 
‘would so participate, due to the special sort of correlated di 
sion and interferometry and phase conjugation that we pointed 
ош. Anything that escapes (is re-emitted) from the body, has 
been through this “diffusion wringer”. It has escaped ftom each 
and every internal part of the body. 


Novel Signatures in Body-Emitted 
EM Radiation of Any Polarization 

A single photon or wave emitted from a dielectric carries in 
its internally structured time component а femplate of the exact 
internal time structuring of every part of the diclectric emitting 
that photon. It carries in its internally structured energy compo- 
nent a template ofthe intemal energy structuring of every part of 
the dielectric emitting it. An emitted EM wave, being a collec 
tion of emitted photons and photon structures, thus curries ће 
same internal structuring of both its transported energy and its 
transported time." Western scientists do not use the internal 
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structuring of photons and EM sine waves, have no instruments 
for that, and so do not know it. The Russians know it, "use it, 
and have developed sophisticated instruments for it for the last 
30 years or more. 

Shortly we will postulate how conventional scientists experi- 
menting with mind and behavior control electromagnetically 
might utilize an immediate consequence of the fact that the spe- 
cific emission from a body at any time—whatever type of wave 
component we look at —5 а total correlate to all that body's in- 
ternal functions, its energy exchanges with its environment, its 
states, its mental states and conditions, ete. 

‘And we accent that the coherently integrated intent-changes 
in that body from its coupled minds operations are also in the 
substructure of photons and EM waves emitted from the living 
body into its environment, 


How Western Mind Control Seientists Might Proceed 
Conventional scientists would ignore scalar photons and 
‘waves, determine the TW spectrum, and then slowly and pain- 
fully correlate that to the various physical, mental, and emotion- 
al things. Thar’ the way they would Aave to do it, since appar- 
cently they use only standard electrodynamics. They can in fact 
do this via brute force, because that emission TW spectrum is of 
waves escaping from the entire “diffusion machinery” mixmas- 
ter in the body dielectric. It does contain all those integrated 
mind-intent 3-space correlates as well as the ordinary body 3- 
space energy correlates 
Anyhow, in envisioning Westem procedures, the test body would 
be sitting thers in its normal (lets say fairly normal and quiet) EM 
environment, [Sce Figure т] Lets assume this body is not sick, but 
is healthy and normal. Its emissions are a part of its equilibrium 
condition Ic follows that the totality ofits TW emissions is corre- 
lated to the sum total of everything that interacted with the body, 
рїш its own internal reactions, including from mind-body cou- 
pling, Indeed, everything that has ever happened to that enti- 
ty— physically, mentally, emotionally, etc.—fhas internal corre- 
lates infolded inside the emitted transverse EM wave spectrum." 
So first the scientists would simply measure the full envi- 
ronmental TW spectrum down to very tiny levels in all frequency 
bands possible—everything that is coming in to the body from its 
environment. They would probably perform the experiments in a 
tiply-shielded Faraday cage, so the external environment outside. 
the cage contributes very litle transverse EM wave noise (perhaps 
some Schumann resonance). Magnetic wave shielding and ELF 
shielding is something else again, and longitudinal EM wave shield- 
general not possible unless longitudinal EM waves are em- 
ployed in the shielding. But a “quit extemal TW environment” 
enhances the isolation and measurement of the specific TW sig- 
nal transforms the Western experimenters would be seeking. 
Then they would measure everything likewise that the body 
is emitting when in that environment. That is the "zero ref 
ence” ог “normal reference" level. They would measure every as- 
pect: frequency, amplitude, phase, wave shape, modulation, ete, 


Probable Experimental and Measurement Techniques 
Next they would selectively irradiate the body with specific 
signals, frequencies, waveforms, etc. They would begin by using 
portions of the same frequencies that are being emitted from the 
body in the “zero reference" environment. They would insure that 
the returned signal was of higher amplitude than the usual signal 
being emitted by the body at that same frequency and type. 
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‘They would consider the body dielectric as a ship with port- 
holes" Light (EM transverse wave energy) coming out of the 
portholes has originated and adapted from everywhere inside the 
ship and its operations. When the experimenters reinsert energy 
through one or more porthole, they are interested in determining 
precisely which operations inside the ship are affected. So the 
body physiological functions are aso heavily instrumented. 

By feeding back in the exact EM pattern and magnitude es- 
caping the body dielectric through a single porthole, one "nulli 
fies” that part of the emission by producing a net equilibrium in 
that component. This will їп tuen produce changes elsewhere in 
the specirum emission from other portholes, and this can be 
measured. It will also produce “stress changes” in specific por- 
tions ofthe body diclectric and in the heavily instrumented body 
these physiological, chemical, electrical, ete. changes can also be 
detected. Monitoring of the skin conductance, e.g, indicates the 
level of stress, and EEG monitoring with sophisticated instru- 
mentation can indicate something of the brain wave states 

Tn short, the necessary measurements from which to construct 
specific correlates can be performed, recorded, and ter analyzed. 

‘This article will be concluded in Volume 9, #4 with Improv- 
ing the Methodology, Further Phenomenology Experiments, Re- 
javenation and other matters. Ф 
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This outstanding article is the last, Part 
3, Part I and 2 of which were published їп 
Volume 9, #2 and #3 of Explore! for the 
Professional. Because we feel that Col. 
Bearden’s Special Note below is so very 
important we are repeating its publication 
in all 3 parts of this article, 


Special Note 


This article refers to experimental 
research techniques which can be 
detrimental or lethal in the hands of any 
but highly skilled, qualified experimental 
scientists proceeding under proper 
laboratory safety procedures. The purpose 
of this article is strictly for information to 
properly qualified and authorized scientists 
in certified laboratories. We do not 
propose or condone any use of these 
procedures for nonapproved practice of 
medicine without a license. Neither the 
publisher nor the author are responsible for 
accidents or outcomes in the use of these 
experimental procedures and techniques. 
Any researcher who performs these 
procedures and experiments is acting on 
his or her own volition, and is solely 
responsible for insuring safety, 
qualifications, and legality of the acts and 
their results. We neither suggest nor 
condone unauthorized experimentation on 
human subjects. Such is a criminal 
violation of the constitutional rights of the 
subject under Federal and State laws, and 


achieving many more effects in the 
targeted bio-organism or groups of them. 
With Hunt's method, the system as an open 
dissipative system far from thermodynamic 
equilibrium in its environment is being 
measured as such. This more directly 
allows for determination of the 
environmental inputs on a much broader 
range of subsystems, both space-like and 
time-like. Particularly for mental and 
emotional correlates to environmental 
stimuli, such measurements and 
correlations are essential, 


More Comprehensive 
Phenomenology Experiments 


To return: Now the scientis 
perform many phenomenology 
experiments, making one little change at a 
time and profusely recording the data. 
Each time, they would establish the 
physical change(s) that occur in the body 
and/or the mental and emotional changes 
that occur in the mind for each spectral 
reinsertion back through the "ship's 
portholes". They would simply but 
painstakingly (over some years) build up 
an extensive database of those individual 
correlates. 

In these experiments, the experimenters 
will eventually be able to provoke any 
body or mind change they wish. Strong 
emotion. Intense pain. Intense pleasure. 
Painful thoughts. Images. Memories. 


would 
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is both illegal and immoral. 


Two Ways to Improve the 
Methodology and Experimental 
Correlates 


We diverge momentarily: If they wish to 
improve this methodology, they will 
consider the body dielectric as a nonlinear 
isotropic medium. Then they will pretend 
that the spectrum of difference frequencies 
between each two adjacent waves is the 
spectrum of "emissions" from the body 
They would also use those, as if they were 
actual emitted spectral signals, instead of 
the actual signals emitted. That procedure 
will give superior correlations, but it is 
more complicated. Part of that is known 


for underwater sonar, and so our own 
scientists may or may not have realized it 
for use in mind and behavior correlate 
determination with respect to the body 
dielectric. 

‘Another dramatic improvement in the 
depth to which the correlates can be 
constructed, is provided by detecting each 
porthole output in a two-channel device, 
where one channel has an adjustable time- 


delay as utilized by Dr. Valerie Hunt 
The two channels—one real-time and one 
slightly delayed—are then mixed, as by 
Hunt's method, producing an instrumental 
measurement of the chaotic part of the 
functions. Again, this can be measured, 
recorded, and later analyzed. It adds (i) a 
completely different kind of 
thermodynamics in the system 
measurements, (ii) a dramatically extended 
set of correlates, (iii) more direct 
measurement of the time-polarization 
causative signals, and (iv) an applications 
technology eventually having many 
additional degrees of freedom and 
therefore capable of 


Perceptions, Dreams. Visions. Memory 
losses. Memory changes. Personality 
changes. Etc. The "delta" in the emission 
spectrum (the changes from zero reference 
spectrum) represent the precise totality of 
all mental, physical, organic, chemical, 
etc. changes and interactions. 

A particularly vulnerable aspect of every 
mammal is the pleasure center in the 
brain. Experiments have shown that, when 
this center is stimulated, it is the most 
addictive experience possible. Rats will 
forego food, endure electrical shocks, 
starve, and even die to obtain stimulation 
of this center. Obviously a device capable 
of generating signals that evoke direct 
stimulation of the pleasure center in 


humans would be a powerful weapon. 
Extending the Data Base 


See Figure 12. After the researchers 
have made an "individual porthole signal 
insertion” correlate database, then they 
would make a "two, three, four,” porthole 
signal insertion correlate database by 
inducing selected multiple changes at 
once, Again they would analyze 
everything; the program would need one or 
more supercomputers, It would also 
require quite a highly qualified 
multidisciplinary team, extensive facilities, 
substantial funding, and would be many 
years in duration. We are describing a 
decades-long program. But it's a doable. 

With sufficient development and 
performance of such a program, the 
researchers would have produced (with 
sufficient testing and analysis, and 
sufficient retest validation and verification) 
a database of "specific correlates for a 
given overall desired physical, mental, or 
physical and 
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mental delta." 


А second stage in the research would be 
to test the correlates and porthole 
insertions upon a statistically significant 
cross section of ordinary people, and/or 
specialized populations (such as toughened 
soldiers). The program would evolve a 
highly complex, very effective, ever- 
improving science and technology of mind 
and behavior control and engineering. 
mechanisms, complete with finished 
database and developed applications 
equipment. 


The Dielectric Body as a Ship With 
Portholes 


Again let us review what the EM 
transverse wave irradiation from the body 
dielectric represents. Think of the body 
dielectric as a sort of "ship", with lots of 
portholes. When it gets irradiated, certain 
operations happen internally to that 
radiation, i.e., certain "processes" and 
"interactions" occur, which change both 
the mental and physical states. The output 
emissions back from the body dielectric, 
out through the filtering "portholes", will 
directly correlate to what has happened 
inside the ship. 


It is terribly important to realize that one 
can use the same frequencies and spectra 
coming back out of those "portholes" to 
insert EM signals and waves ete, back in 
there, and into the deepest processes going 
оп in the body and in the mind (at all 
levels, including the deep unconscious), 


times. So it will reach directly into and 
affect any and every part of the dielectric, 
as you wish, and in whatever manner you 
have correlates for. 


We filed an invention disclosure 
above correlate and "back-porthole" 
process for use in directly inducing full and 
efficient conversion directly to time- 
density (scalar, or time-polarized) EM 
waves inside the body/ cells, therefore 
immediately and directly time-excitation 
charging the body cells and all their 
internal components. 


n the 


Subtracting the Normal Correlates 
to Obtain the Deltas 


A specifically diseased body, e.g., has a 
specifically tailored change in its "normal" 
emission spectra, because of the disease 
condition alteration of its resident 
spacetime curvature engine. By having a 
database for the normal emission spectra of 
the healthy body, one can subtract it from 
the actual emitted spectra, to obtain the 
"delta spectrum”, 


If the correlates have been previously 
determined by the above mentioned 
research program, then one may simply 
introduce an amplified "delta spectrum" 
into the body, i.e., through the portholes. 
This will immediately time-excite the cells 
and their components throughout the body, 
particularly where that disease does exist. 
It turns out that the time-excitation 
charging by that method will "pump" those 
diseased cells in the time domain. The 
cells themselves (and all their parts) are 
highly nonlinear—to time-excitation 
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Remember, whatever you put back in charging, they are totally nonlinear. So 


there, is going back through the they will act as rather perfect pumped 
"mixmaster" hopper. It will be iteratively phase conjugate mirrors, but pumped in the 
phase conjugated and interfered with by time-energy domain rather than in the 
everything, countless spatial 


RE-RADIATION WITH ALTERATIONS 


Alterations. ПЯ | & Bro: mps © T E earan эю 
x 271 js 


> \ / 
23 Recelver-transmitters 
Adjusting broadband signals. 
bandwidth and amplification 
Ts by selecting indicated alterations 
from database 


TIME EXCITATION CHARGE IS STRUCTURED TO CONTAIN THE PRECISE 
SPACETIME CURVATURE ENGINES FOR TIME REVERSAL AND STEERING. 
CHARGING OCCURS QUICKLY. ENGINES CONTINUE TO WORK FOR AN 
EXTENDED PERIOD AFTER CHARGING CEASES. 


Figure 12. Using an amplified replica of the body's own dense, broadband signal 
complex, containing added alterations, to irradiate the body and produce 
deeply-penetrating precise time-density charging for cellular time-reversal 

while steering the time-reversal trajectory to also correct а congenital condition. 
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energy domain. This is a dramatic 


extension to nonlinear phase conjugate 
5 


optics theory: 

General relativity tells us that each 
specific detail of the mass and energy 
structure of each cell and all its parts— 
down to the finest details—is accompanied 
by a precise set of spacetime curvatures, 
By reintroducing the same energy as the 
disease delta TW waves, the affected cells 
add the phase conjugates, converting the 
inserted TW signals into longitudinal EM 
wave signals. The longitudinally-pumped 
cells again phase conjugate, converting 
these longitudinal EM waves to time- 
polarized EM waves, and "charging" the 
cells and all their parts in the time domain. 

Suddenly, at that point the resident 
spacetime curvature engine—rather than 
TW or LW EM waves-serves as the "input 
signal" to the cell-and-its-parts as pumped 
phase conjugate mirrors (PCMs), pumped 
in the time domain, An extension to the 
distortion correction theorem of nonlinear 
optics results. An exact, amplified 
antiengine for the diseased cells—i.e., a 
phase conjugate replica of the resident 
spacetime curvature engine—is formed. 
This amplified antiengine overpowers the 
resident disease engine, powerfully time- 
reversing the cells and their components 
back to a previous healthy state. The time- 
reversal actually occurs over a period of 
time after the "time excitation charge-up" 
ceases, say over the next week or two. 
Usually two to three quick irradiations are 
required, one week apart, to give a time- 
reversing period of three to four weeks. 

Even though appreciable forces are 
operating internally upon the cells and all 
their parts, there is no net translation 


force upon the cells or any рап. E.g., as 


Pepper? states, 

"On a more fundamental level, the ideal 
lossless PCM reverses all the quantum 
numbers of the incident photon (i. e., linear 
momentum, angular momentum, etc. ). It 
can be shown that the PCM therefore 
experiences no linear or angular 
momentum transfer from the incident 
photons; hence, the PCM is free from 
photon radiation pressure and torques. 

Note that, in ordinary EM theory, it is 
precisely translation forces that are 
engendered upon charged mass by EM 
fields. This process is quite different. In 
biological terms, this process 
dedifferentiates (in physics: time-reverses) 
the diseased cells and all their components 
—including the genes—back to an earlier 
healthy state, 

By taking a diseased body and feeding 
back into it an exact amplified replica of its 
emitted TW spectrum, one can force the 
body to "time-excitation charge" all cells 
and their components immediately, with 
high efficiency. The human body and 
every cell and every part of every cell does. 
the necessary "calculation" for the exact 
antiengine for each part. Since time is 
extremely condensed spatial EM energy 
(by a factor of almost 1017), a startling 
contraction occurs in the radiation time 
required to time-charge the cells and their 
components and charged particles. This is 
a method for instant initiation of time- 
charging, hence it is extremely rapid. 

What took Priore several hours of LW 


irradiation to accomplish in ће body, can 
now be done in seconds with this 
"thwarting" and spectrum transduction 
method. In fact, itis an intense stress on 
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the body, and—say—should only 


Figure 13. Portable first-method treatment unit proposed to the Department of 
Defense. For treating and curing mass casualties from terrorist BW 
attacks on U.S. population centers. 
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[0214] And substituting the quintessential equation, 
б=т (eq, 1) then 
eMac en 
[0215] Hence the ratio of the change in radius to that of the 
fidius of quintessence squared, is proportional, by a factor 
OF e, lo the ratio of the mass M of an object t that of the 
mass of quintessence, effectively the number of quintes- 
жле. Thus the change in radius, С due to gravitation, is 
afd to none other than the ratio of the mass and radius of 
эп object lo the mass and the square of the radius of 
quintessence, Thus again the gravitational change in radius 
Ж directly related to the number of quitessences 


[e216] Naturally, this would be exactly what would be 
logically expected if quintessence, like the equation forthe 
change of the electron (eq, 6) forms from a rok sphere. Thus 
{he change in spacial radius of a normal sphere is dependant 
fn the square of the quintessential radius. 


[0217] This increase in apparent radius represents none 
other than the (gravitational) binding energy for quintes- 


{0218} The meaning of the above dimensional equation 
(G3) might ict be farther understood by substinning the 
mans of quintesenee (where mhi) ino the equation 
Thus in nine dimensions the gravitational constant (G) may 
te more logically given as, 

Stam os 
{0219} Where x is the cross sectional area of quintes- 
sence and m, is the efective mass of quintessence, and hus 

З represents the elective mass por unit area which 
quintessence exerts. This equation reduces 1 


[0220] From this we may derive the standard general 
relativistic relationship forthe apparent change in radius (С) 
round a mass (M), from an understanding of the mass (m,) 
and umber (n) of qiuntessences, As m,=Min,, then: 


wim on 
[юл] Then if 

neren e» 
8222] thus directly substituting for n, in eq 38: 


омог en 


[0223] The importance of this is that the gravitational 
change in radius pow logically derives from equation 36, 
which describes the gravitational force as resulting directly 


fom the mass of quintessence exerediper unit area of 
quintessence. 
залатое сы 


[24] Thus equation 34 is the conventional equation for 
the general relativistic increase in radius (0) in a gravita- 
‘ional el, which is here derived from the underlying nature 
of quintessence. Thus the gravitational constant is derived 
from the mass and radius of vibration squared of quintes- 
sence lom first principles. 


[0225] Indeed it is apparent that a more fundamental 
equation for gravitation now exists, for equation (39) is 
mathematically accurate and numerically agrees with eq. 34: 


Pangea mm 


Jun. 19, 2003. 


[0226] These equations may be readily mathematically 
‘verified. If in accordance with standard general relativity, the 
Apparent increase in radius r is 


[0227] Then given that the mass ofthe Earth is 5.974410 
kg 


[0228] Accordingly i 
PERLE 
po 


arn (9.39) Given the num- 
ing be Earth is My, 


[m 
[0230] Thus equation 39 gives the same answer as the 
Standard equation and may be understood on a logical basis. 
Indeed the meaning of c in the equation may be understood 
as it has been previously shown ss being the basis for the 
radius of mater (eq. б). Hence the general relativistic 
change in radius, r s nonc other than the effective binding 
energy for quintessence. 
[0231] Quantum Gravity and Wave Particle Duality 
[0232] Quantum gravity can now be readily linked with 
‘quantum mechanics, indeed any observations which are self 
‘Consistent must be ae todo so easily. 
[0233] 
etin, 
[0234] Thus the formula for the frequency of light (Eh) 
has previously been explained theoretically by the simple 
observation that the frequency is determined quite directly 


rom the number of quintessences (.) within the photon. 
The same principle has also been shown 10 apply to maner. 


The frequency o light has been previously derived 


[0235] Let us now follow these equations for matter by 
calculating the wavelength of a photon from the Gravi 
tional constant as an example; and also as a test of these 
‘observations and 1o demonstrate tht the gravitational equa- 
tions can also apply to the quantum world 


10238) ir 
[0237] where r is the is the general relativistic increase in 
radius, and r, isthe radius of quintessence (eq. 33). Where 
Ten, Зармина for ny, then the frequency of the photon 
йге Be) is given by: 


pe 
[0238] Uing the standard equation, re GM Ac (eq. 3) we 
may substitute for f, thus we have: 


Jet 
10239) 
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be continued for 30 seconds or so. We 
highly stress that overcharging in this time 

domain can be detrimental or even lethal if 
prolonged. 

At the end of the very short time- 
excitation charging time, the body is "time- 
excitation charged in all its minutest 
particles". So everything is therefore 
pumped in the time domain for the next. 
several days after the irradiation is 
removed, since the time-charge decays 
very gradually over a period of time. 
During that decay period, every part of the 
cell and body acts as a pumped phase 
conjugate mirror material, pumped in the 
time domain rather than in the 3-space 
energy domain. When time-pumped, the 
mass itself reverses to a previous physical 
state. This can be used for both nonliving 
and living masses. Because there is no 
forcible translation manipulation of the 
cells and their parts, it can be utilized on 
living cells in vivo. In the case of diseased 
cells—e.g., AIDS-it appears that three 
precisely determined 30-second "AIDS 
correlate” irradiations a week apart, should 
be sufficient to completely cure AIDS, 
including removal of all HIV-genetics 
changes from every previously infected 
cell of the body. Also, it would 
accomplish considerable rejuvenation of 
the body (making the body younger). 


Rejuvenation: Restore the 
Telomeres and Produce Immortal 
Cells 


Saving Most of the Casualties from 
Mass Terrorist Attacks 


To defend against things like anthrax 
attacks on our civilian population centers, 
we also have recommended to the U.S 
Government the crash development of 
small, portable treatment machines—using 
similar "antiengine-forming" and cellular 
reversing "porthole technology". [See 
Figure 13 on previous page]. Such 
portable machines could be developed. 
cheaply and quickly, and present 
government facilities could be used to 
massively attack the correlate database 
production problem. The portable 
treatment units could be cranked out by the 
hundreds of thousands and flooded down 
through emergency response agencies such 
as the police forces, the National Guard, 
emergency hospitals, emergency response 
teams, etc. 

Each device could be used in "assembly 
line" fashion upon hundreds of sickened 
patients, in case of a WMD (weapons of 
mass destruction) attack upon one or more 
of our cities. The first generation 
equipment would save probably 70% of 
the stricken (as from anthrax, ete. ). With 
second generation equipment, one would 
expect 90% of the stricken casualties could 
be saved. 

Just now, there is a very dim prognosis 
for all those casualties, using present. 
available treatment capabilities. Time and 
lack of vaccines defeats just about 
everything that can be done. Brutally 
speaking, most of those unfortunate 
enough to breath in anthrax spores from an 
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In fact, it is now known that the gradual 
loss of the telomeres—the natural ends of 
chromosomes—in а cell's chromosomes is 
what causes the cell to age. The gradual 
loss of the telomeres and the resulting 
shortening of the chromosomes represents 
acellular "disease state" or "disorder" 
state” accompanied by a precise delta in 
the spacetime curvature engine 
accompanying every affected (aging) cell. 

By determining the correlate for that 
precise telomere loss in the aging body's 
emitted radiation spectrum, an effective 
telomere regeneration process immediately 
emerges. One simply amplifies that aging 
"precise telomere reduction" correlate and 
reradiates the body with it, passing an 
amplified correlate back into every cell of 
the body. The cells and all their parts— 
including the chromosomes—add the 
phase conjugate replicas, converting the 
incoming TW EM correlates to 
longitudinal EM wave correlates. The 
cells again phase conjugate the LWs and 
add the phase conjugate replicas, 
converting the LW correlates to time- 
polarized EM wave pumping correlates. 
This latter process time-excitation-charges 
the aging cells and all their parts, including 
the genes and chromosomes. The cellular 
matter itself produces the amplified "aging 
antiengine" for each and every cell and 
telomere ending. The result is to again add 
telomeres, converting the cell back to a 
younger, more vigorous cell, and reversing 
the process of aging. 

We point out without further elaboration 
that these methods also introduce direct. 
engineering signals into the body's master 
cellular control system, including the 
regenerative subsystem. Hence the body's 
regenerative subsystem is involved in 
helping produce the necessary engines and 
operate upon the short telomere chains to 
add back telomeres. More specifically, the 
regenerative subsystem is changed into 


attack, are going to die. At least 80% of 
them will expire, in spite of everything the 
present system can do for them. 

Note each device could rapidly treat a 
whole series patients, one right after the 
other, merely laying them between 
"blankets" containing wire antennas, 
irradiating with the proper correlate 
spectrum quickly, moving on to the next 
patient, irradiating quickly (seconds), etc. 
The entire apparatus could be made to fit 
in a large suitcase-sized container, and it 
would be highly portable and controlled by 
a laptop-sized computer. 

Unfortunately, so far the DOD doesn't 
even understand what the heck we're 
talking about! The National Institute of 
Health (NIH) and the National Science 
Foundation (NSF) are not interested at all. 
After all, it isn't drugs, vaccines, 
antibiotics, ete. — which are simply not 
going to do the job. However, those are 
what the government and scientific 
communities are going to finance to the 
tune of hundreds of millions of dollars. 
They are then going to lose almost all 
those mass casualties when the terrorist 
attacks on our population centers. 
inevitably occur. 

Those are Americans. They are going to 
die. Most of them could be saved. We 
ought to save them. 

For any change in state (physical, 
chemical, emotional, mental, perceptual), 
the body dielectric "portholes" change and 
the output spectrum changes. The delta 
from zero reference now represents that 
exact change. 


Where Western Mind Control 
Research Has Probably Arrived 


Western mind control researchers 
probably first established a correlation 
database of porthole emission correlates to 
changes in internal states, both physical 
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perfect consonance with the external 
introduction of the amplified antiengines. 
That exact process can be used to 
rejuvenate the aged population and remedy 
most of the debilities of growing old. That 
is how we eventually intend to do it, if we 
can convince the U.S. government and the 
U.S. scientific community to perform the 
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and mental. They almost certainly 
recognize the peculiar participation of 
every part of the body dielectric in the TW 
emission spectrum from the body. They 
will almost certainly have opted for this 
"porthole" notion of some similar 
expression of it, and the "thwarting" of 
these "relaxation and release" emission 
processes to engender internal physical 
changes in the body and in the brain-meat- 
computer, as they see it. 
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They probably experimented with 
different TW EM radiation mixes, to see 
what the body emission change to, and 
what states are induced. Undoubtedly they 
found that the induced states began to 
correlate with the former emission delta 
data base. That is, they found out which 
delta emissions spectra, reversed and 
amplified and fed back thorough the 
portholes, produce what internal changes. 

Use for healing is the simplest of all. 
Use for killing or debilitating is more 
complicated, Of course weapons 
researchers wish to look only at the killing 
aspects. That is something they 
understand. They do not understand 
healing, for they do not even have the 
"regenerative" or "healing" mechanism in 
any of the scientific papers or texts. 


Becker? came closest in this country, and 
Priore did it in France. Both of those 
scientists were suppressed and paid a bitter 
price for their revolutionary and innovative 
research. 

But look at what has been done, by 
"input-output" correlation research. The 
scientists will have a database now, that 
tells what state emerges in the body and in 
the mind, for what irradiation spectra. 
(frequency, relationships, phases, 
amplitudes, wave shapes, etc.) one uses. 
And they did not work out all the wave-to- 
wave transductions ongoing in the mind 
and body connection and in the body and 
in the mind, individually, between 
TWÜLWÜTDW. 

We suspect that this is the course 
Western mind control researchers will have 
taken, without even realizing the internal 
wave transductions occurring. And they 
would not be concerned with that. They 
would have what they want, for weapons, 
mind control, and behavior control. And 


of the internal "mix" of the dielectric and 
all its tiniest portions. So Western mind 
control researchers and rogue groups 
probably do get good results. 

We are not just picking on the U.S. 
government here! Internal divisive groups 
exist in all large and powerful groups, and 
joust for power. In highly classified 
groups, these groups are greatly enabled to 
joust more widely, unethically, and 
immorally because it is so deeply hidden. 
So very deep classification evokes the 
growth and intensity of rogue groups. It's 
the old "Power corrupts, and absolute 
power corrupts absolutely" routine. 

The implication is that in the West one 
or more highly classified, sustained, 
heavily funded developments in advanced 
mind control programs, probably exists 
and probably has existed for some time. 
Due to loose formation of rogue groups 
inside such programs, they may have dual 
or triple purposes, may not operate under 
very much legitimate government control 
at all, and may operate specifically for the 
purposes of the rogue group or groups that. 
have gained control. 

In a nutshell, that's what may be going 
on in the clandestine mind control projects 
in several Western governments. The 
involvement of at least some rogue groups, 
some being "cowboys" who operate well 
outside all laws and ethics, could also 
result in such things as assassinations, 
clandestine testing on individuals without 
their consent, etc. In short, it could 
account for what seems to be actually 
occurring. As also is "usual" in such a 
5, one or more of the rogue groups 
eventually may become very powerful 
because their secret weapons are very 
powerful. They may become confident, 
thinking they have the "best in the world." 
They may actually believe they are ahead. 
of the Russians. 
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they would of course ignore the healing 
aspects. And they would get results of 
course, revolutionary results. So they 
would undoubtedly classify the program 
very highly, thinking that they had the best 
of the best. 


Rogue Groups May Also Have 
Arisen to Divert the Purpose of the 
Projects 


And that is where real problems may 
arise. Every human group has within it 
competing subgroups, jousting for power. 
‘The more highly classified the group and 
its activities, and the less that is known 
about it outside its confines, the more 
strongly and secretly the subgroups can 
play. So they can emerge as rogue groups 
pursuing their own agendas, not that of 
their duly elected governments. In the 
extreme, such a deep black program can 
even become a "captured" program, which 
is totally in the hands of rogues and no 
longer reports to or is bound by the dictates 
of the parent government. 

Ithas long been suspected in some 
quarters that even the US's highly 
classified research community may be 
riddled by such rogue groups, and so may 
be certain highly sensitive parts of the 
Research and Development community. 

Remember that, in every large and 
powerful human organization, the basis for 
rogue groups is power and secrecy. They 
are always seeking to increase their power, 
control, influence, prestige, etc. Nothing 
else. Patriotism and mission are—to rogue 
groups—often just idle words. They have 
their own agendas. And being rogue 
groups, they may well bring in unethical, 
immoral tricks: assassination, bribery, 
entrapment, disinformation, plausible 
deniability, etc. A certain percentage of a 
highly secret rogue group will wind up 
using all these things and more. It's a 


Where the Russians Probably Have 
Arrived 


On the other hand, the Russians will 
have developed instruments for detecting 
and isolating the LWs and the scalar 
waves, in addition to the ordinary mundane 
instruments for measuring the TWs. So 
they will have not only the TW correlates, 
but also the much finer TVÜLWÜTDW 
(scalar EM wave) correlates. They will 
understand and employ the use of vacuum 
engines (spacetime curvature engines) 
which Western researchers will often 
invoke but not understand or even be 
aware that this is what is being invoked. In 
other words, Western researchers probably 
just use the old method of "input fi set of 
functions fi output". That is the standard 
basis for almost all Western system 
analysis. With it, one doesn't have to know 
the exact functions and processes going on 
in the middle. One just determines a 
transfer function from a given input to the. 
output that results. Then one catalogs that 
transfer function. One does that for lots 
and lots of transfer functions for 
particularly desirable results, and one has 
the system analysis. One also has the 
immediate basis for a rapidly-developed 
applications technology. 

Western scientists are good system 
analysts. But they have little or no 
comprehension of what is really going on 
in that "inside the ship functions" portion, 
even though they have determined the 
transform function which acts upon the 
input to give the "from the portholes" 
output. 

The Russians, with their additional 
knowledge of the actual mechanisms in the 
transforms, will be much more advanced 
than the West, because their fundamental 
psychoenergetics science is far more 
advanced, so long as we continue to use 
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human characteristic, the old primate 
dominance game. Only now disguised and 
hidden under deep classification, 
Nonetheless, the "simplified" TW EM 
“porthole correlate” approach will yield 
very positive results, due to the correlation 
existing with the LW s and scalar portions 


the old U()) electrodynamics. Further, the 
Russians have decades of use of 
longitudinal interferometry beams to reach 
right through the earth and ocean and 
produce stringent EM effects at a distance. 
So they will also be able to do the same 
things here in "mind control" with LW 
interferometers, through intervening mass 
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including the earth and ocean. Western mind-control 
scientists and their rogue groups—assuming they exist as 
postulated—largely will not be able to do that, and 
probably won't even recognize Russian testing of 
psychoenergetics weapons directly in or over Western 
nations. 


Russian Lethal Psychoenergetics Mind Control 
Tests Over the U. S. 


In fact, the KGB tested just such highly advanced mind 
control weapons over the middle of the United States in 
1997 on two occasions. The tests were conducted against 
Captain Button in his A-10 "Warthog" aircraft on April 2, 
1997 [See Figure 14], and upon Captain Svoboda in her А- 
10 "Warthog" on May 27, 1997. [See Figure 15]. 

Over Arizona, Captain Button was thrown into a 
hypnogogic state, and his perceptions instantly altered and 
controlled. In his instant "dream-waking" state, everything 
seemed perfectly normal. His sense of direction was 
altered a bit more than 90 degrees, so he simply corrected 
and turned and "flew toward the range”, actually flying off 
‘course by more than 90 degrees and ignoring radio 
‘contacts. He flew right on out of Arizona. Atone point he 
circled, probably thinking he was over the range, and he 
probably dropped his ordnance there. Then he "flew on. 
back toward home," as he thought in his waking dream 
state, until his fuel ran out and he crashed and died in the 
cexplosion—dream-thinking until he died that everything 
was normal. All the while, his sense of the passage of 
time was altered. To him, in his dream-thinking, dream- 
acting 
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state, everything was normal and nothing untoward had 
happened. So the distant KGB transmitters and associated 
psychoenergetics team controlled him for over an hour. 

Indeed, that was the exact purpose of the test: 
demonstrate control (at a great distance) of a skilled 
person performing highly skilled tasks. A secondary 
purpose was to stimulate the U.S. government, watch its 
investigation and findings, and ascertain if the U.S. knew 
of the extent to which Russian KGB mind control. 
weaponry had advanced. Obligingly, we proved to me 
KGB that we did not understand what had actually 
happened to Captain Button. 

Captain Svoboda was from the same Wing as Captain 
Button and was its most experienced night fighter A-10 
pilot. In fact, she taught other pilots the fine points of 
night flying combat missions in the A-10. About two 
months after Captain Button's bizarre flight and death, 
‘Svoboda was engaged in night target bombing on the 
range. Rising from her ordnance drop on me target, 
‘Svoboda was suddenly struck and rendered hypnogogic 
and in a waking-dream state. Her sense of the vertical was 
instantly reversed. Superb pilot that she was, she 
immediately dream-perceived she was diving, not 
climbing out of the delivery. She instantly corrected to 
"climb ош”. So in the real world she dived sharply into. 
the ground and her aircraft exploded. 

"This test demonstrated the instant alteration of a skilled 
pilots perception, causing that pilot to inadvertently react 
promptly in an unintentionally suicidal manner. A 
secondary purpose of the test was to stimulate the U.S. 
government system again, to see if the system recognized 
what had 


A-10 Mysterious Flyaway and Crash 
April 2, 1997 
Armed with: 


- Four 5004b bombs 
- 30 mm Gatling gun 
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Figure 14a. Captain Button's mysterious flyaway and eventual crash. 
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occurred, Sad to say, it did not and it has not. It was 
lamely speculated that Svoboda probably looked over her 
shoulder like a rank greenhorn, and inadvertently dived 
her aircraft into the ground while looking back at the 
target. If there was one pilot in the USAF who would 
have not done that, it was Captain Svoboda. At any rate, 
the KGB determined that the U.S. scientific, intelligence, 
and governmental communities did not have the foggiest 
notion of what had occurred. 

In private proprietary communications? we have 
explained further, to proper parties, exactly the reasons for 
these two tests, and what exactly was being tested, and 
what is its planned strategic use. 


‘The Final Race for Direct Mind Control of the 
Entire Human Species 


The KGB psychoenergetics weapons scientists— 
because of their direct measurements and detections (and 
use) of t-polarized waves and LWs for decades—also 
understand that Jung's collective unconscious mind (of the 
entire human species) also has its own time-like operations 
and correlates, which one measures also when using t- 
polarization measurements and sorting it all out. The 
collective unconscious mind operations are buried several 
levels deeper inside the recursive Whittaker structuring 
inside the EM fields, waves, and potentials, 

‘The KGB scientists also know that something very like 
Gaia a collective unconscious mind for all species on 
cearth—also exists, and they are striving to be able to sort 
ош and measure that one as well. The Gaia operations are 
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buried even deeper in the recursive structuring inside the 
EM fields, waves, and potentials. fone reads some ter 
books by Kaznacheyev, e.g , this human species 
засобом mind apect die biosphere пести 
mind aspect emerge load and clear, опе interpolates 
between the ines, oto speak. Actually, from day one, the 
Russian mind control scientists have had their eventual 
goal set upon this "deeper are of mind and possible mind 
onto” of the entire human species 

Tam convinced that the KGB psychoenergeics 
scientists understand this deeper area. I they ean learn to 
directly engineer the collective human species 
unconscious, they can then convert the human species 
easily into a sort of "an society, modeled along ideal 
Communism lines, excep of course with an excluded 
"hierarchy и the top” running everything. The "ant 
society" community ls sil a variation of 
feudalism (all systems tend to feudalism or some form 
thereon 

"The KGB psyehoenergetcs weapon scientists are 
seriously pressing on toward that very goal. In my opinion 
they are not very far from tight naw, Iti simply a 
matter of developing sufficiently complex equipment to be 
able to directly engineer the time-domain substruenring at 
sufficienly deep levels. tis a doable, although itis very, 
very complex and very, very Пеш On the other hand, 
they have been atit for decades. Even in the 0s the 
Russians already had the old LIDA device capable of 
inducing а catatonic палое: tein a mammal —eithet 


a human or a cat, for example. Some versions of 
Russian mind control devices were used on Russian 
soldiers in the 
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Figure 15. Captain Svoboda dives headlong to her death. 
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pom 
[0241] It is possible to also demonstrate that the same 
relationship olds for the wave equation for matter. If we 
take the relativistic wave energy of maner, which has been 
previously derived, 
ч, 

[0242] This includes the term for the number of quintes- 
Sences flowing through the electron, in the complex vectors 
‘ot space-time, to give the relativistic electron momentum (p) 
элй a term forthe rest mass, thus sibstituting into (40) 


[0244] Then the equation again reduces to: 


vie o 


WE 


[US] Equations 3, 40 and 41 are important as they show 
thatthe quantum wavelength of any particle of est mass m 
can be derived from the gravitational constant G. Thus 
linking quantum mechanics to quantum gravity, 
[0246] I is therefore important to confiem the numerical 
accuracy of the above equation (40). We can do this by 
comparing the result to the standard computation ofthe de 
Broglie equation, in a range where de Broglie itself is likely 
to be mast accurate; which according o these observations 
is in the low energy range (see section on Wave Particle 
Duality), 
[0247]. It we take an electron with an energy of 0.1 KeV 
the wavelength is conventionally given (where the kinetic 
energy of the electron Ex is given by the product of the 
charge of the electron (C) and the potential applied «Уот 
Kev), by the standard equation: 
pe 
[Ui] thus 
Е 
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[282] AL 01 Kev, electron velocity is 6x10" г, thus 
Bex10 and ye Lv ^ 2210002 Thus 
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[0253] Divergence between the de Broglie equation and 
the above equation (2) occurs at intermediate and high 
energies where it is generally accepted that the standard de 
Broglie equation may be less accurate "7 ^9. The values for 
eq. 2 and de Broglie are compared to recent experiments, 
‘which demonstrat a relativistic curvilinear pt or wave 
lengths of matter in keeping with eq, 40. 2 

[0254] The de Broglie equation in the non-relativistic 
format yields a simple loglinear scale. which is not in 
keeping with relativity; whereas eq. 3 is dependent on 
relativity and mathematically accounts for both relativity in 
calculating the wavelength. Indeed recent experiment on 
‘quantum tunnelling through а wire mesh strongly suggests 
that the relationship between energy and wavelength is 
relativisticalty curvilinear" ине За suggests 
э fundamental relationship between energy (E), relative 
webs бе 4D. roit (O) nd he anton vien 
° 


ож 
[0255] Indeed as"? «Ghi, then 
jene © 


[0256] Equation 2 is the very same asthe Universal wave 
equation derived form first principles for the wavelength of 
tight and matter, which allowed a relativistic solution to the 
equations for wave particle duality (see Wave Particle Dual- 
ity). This now indicates tht these quintessential equations 
are compatible with relativity, quantum mechanics and 
quantum gravity 

[0257] Graviton Structure 

[0258] From these observations, if the value for the gravi 
tational constants substituted into the equation (35) we may 
now estimate the probable geomteri structure of the grav- 
tion, whieh js the force particle mediating gravity by acting 
оп quintessence. Thus the Gravitational constant has ееп 
previously derived from the vibration of quintessence by the 
equation: 
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Afghan War to condition them for 
B 


performance of merciless acts. 


Potential U.S. Rogue Groups and 
Two Recent Examples 


Meanwhile, rogue groups amongst 
Western clandestine mind control 
researchers will probably arise if they have 
not already done so. They will likely seek 
to increase their personal control and 
further isolate the programs from orthodox 
government review and from government 
and legislative control. They may even 
divert the research into highly illegal and 
unethical means, because it furthers their 
own rogue agendas. That is how 
clandestine U.S. government research can 
sometimes go sour, unless great care is 
exercised by the oversight committees in 
the House and the Senate. 

‘Sometimes when rogue groups do gain 
control and total secrecy of a given new 
technological area, then what appears to be 
"U.S. government operations" do start to 
encompass a criminal and unethical 
operations, hidden usually beneath the 
deep veil of high classification. Also, if it's 
"scientific," no one is ever brought to 
justice, even if the "evil science actions" 
are uncovered and publicly revealed. 


We Certainly Have Proof of Such 
Rogue Activity. For Example, Here 
are Two Prominent Cases: 


1. For three decades, scientists from 
the U.S. government, universities, 
and civilian contractors secretly 


as a result of those ghoulish 
experiments. So what 
happened when this. 
gruesome thing was 
revealed? Again President 
Clinton publicly 

apologized! The head of the 
Executive Branch did not 
turn the macabre matter over 
to his Attorney General to 
prosecute, How many of 
these scientists were 
indicted? Not one. How 
many are going to be 
indicted? Not one. Suppose 
again this had been done by 
a private doctor in his own 
private clinic. You get the 
point. 


There is Little or No Punishment of 
Rogue Scientific Groups 


Shockingly, the U.S. government at the 
highest level has directly shown (and these 
are not all such cases by any means!) that. 
mass crimes against U.S. civilians, 
perpetrated by portions of the U.S. 
scientific community in direct conspiracy 
and in secret, will likely be condoned. The 
perpetrators will not be indicted, tried, or 
convicted. 

Note the connection of the "rogue 
groups" thesis to the above incidents. Note 
how rogue scientific groups got away with 
it in both these cases. There may be other 
rogue scientific groups getting away with 
such things today. They should not be able 
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conspired to treat unsuspecting 
human patients with whole body 
nuclear radiation, including some 
retarded children and cancer 
patients. Some of those patients— 
including some of the retarded 
children—died as a result. These 
illegal experiments were conducted 
in great secrecy, and the results 
were highly classified. Eventually 
these actions were revealed, and a 
Presidential investigation 
committee investigated. These 
experiments would seem to be little 
different from the WWII Nazi and 
Japanese experiments on human 
prisoners. Are those U.S. scientists 
who were responsible for those 
retarded children's’ deaths any 
different from the Nazi scientists 
and criminals we executed at 
Nuremberg? So what happened 
when this terrible thing finally came 
out into the open? President 
Clinton publicly apologized! How 
many of the responsible scientists 
were indicted for murder? Not 

one, None is ever going to be. 
Suppose a doctor here in South 
Alabama, with his own private 
clinic, had secretly irradiated those 
human patients and retarded 
children with whole body nuclear 
radiation, over a period of 30 years, 
resulting in some agonizing deaths. 
How many state and federal 
agencies would have come after 
him with arrest warrants? Probably 
about 50 or so. Would he have 
been indicted, tried, convicted, and 
executed or sent to prison for life? 
Absolutely! Would the President of 
the United States have apologized? 
Not on your life; he would have 
turned it over to the U.S. Attorney 
General with a strong directive to 


to get away with it. But they can. 

Perhaps a most startling additional part 
of those two incidents is that there was no 
great public outcry from the scientific 
community, deploring these murders and 
demanding that the criminal scientists be 
indicted and tried. 

As the old saying goes, "By their silence 
they have convicted themselves.” The 
organized scientific community, as a 
community, has shown that it has little or 
no ethics, and—while deploring any 
scientific murdering that "gets revealed," — 
is not really interested in justice. In short, 
much of the U.S. scientific community 
may now have very little ethics left. 

We are not talking about normal 
individual scientists, but the Big Science 
community. There is a whale of a lot of 
difference between the two. In the Big 
Science community, there can be and there 
are rogue groups. Lots of them. There is 
deep cover, deep classification. And there 
is very probably advanced mind control 
research and testing, be it legal or illegal. 
Hopefully most of it is legal and 
constrained, However, some of it is almost 
certain to be illegal and ill constrained. 

Human beings are still human beings. 
All the good and evil is still there, 
regardless of the group. The stage settings 
change, but the cast of characters and the 
play never change. 

Its sad, but ‘twas ever thus. Hidden 
parts of our own governments—and other 
governments throughout the world—are no 
different from the old medieval groups, 
where nobles etc. were always plotting 
against the king, or using the king's power 
for their own nefarious end. The rogue 
groups today are no different from all the 
scheming and conniving groups that 
destroyed the Roman Empire. Great 
empires fall from within, not usually from 
without! 
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investigate and prosecute on 
criminal charges. 

2. Again for three decades, scientists 
from (i) the U.S. Government, (ii) 
universities, and (iii) civilian 
contractors conspired to give poor 
syphilitic blacks in Tuskegee, 
Alabama a placebo while ostensibly 
treating them for syphilis. The 
purpose of the program was to 
deliberately observe and record the 
ravages of the disease to its fruition 
in their wracked bodies. So the 
scientists deliberately sat there and 
watched their brains rot and their 
bodies rot. They kept meticulous 
notes, of course. It was very 
scientific. And it was macabre. 
They "treated" some 400 blacks in 
the "program," Over 100 blacks 
died 


Conclusion 


This concludes our brief portrayal of the 
probable directions that mind control 
research has taken, in Russia and in the 
West. It is a novel and powerful area, and 
it poses both severe dangers and great 
benefits to all the peoples of the Earth, 

Let us hope this great new area, already 
off to a bad start, can be bridled and 
steered in the direction of helping and 
healing people, rather than killing or 
abusing them. The excesses in its bad use 
are a potent threat to all nations on earth, 
Yet it can revolutionize medical science, 
education, communication, and 
psychology. Eventually it can engineer the 
mind and memory directly, beneficially. 
We foresee the day—perhaps 30 years 
hence—when education will be 
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accomplished by directly loading the 
software into the mind. Then in three 
weeks one will "load" a doctorate, say, in 
physics. In three more weeks one will also 
load a doctorate in chemistry. Another 
three weeks, in electrical engineering. 
Another three weeks, an M. D. And so 

on. When that happens, then truly 
everyone on earth can be educated. 
Freedom from ignorance may well be 
another great freedom that is legally 
recognized. There will be no impoverished 
large groups lacking the education to find 
decent, productive jobs. 

We urge all nations to use the principles 
involved: not for human abuse, but for 
healing, educating, uplifting, and life- 
expanding of every person on Earth. If we 
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do, we shall all have a far brighter future. 
Then we shall check what has started out 
to be the Sword of Damocles and turn it 
into the golden Millennium. 

We are reminded of a poignant quote 
from Teilhard de Chardin: 

"Someday, after we have mastered the 
winds, the waves, the tides and gravity, we 
shall harness for God the energies of love. 
Then for the second time in the history of 
the world man will have discovered fire." 

May the nations of the world utilize the 
new mind engineering science to truly free 
all minds into a common love of, and 
respect for, their fellow humans of every 
color, creed, and circumstance. As de 
Chardin envisioned, may we use the new 
science to discover a new fire, burning 
clearer and brighter than anything that has 
gone before. € 
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THE NEUROPHONE 


Another device that uses the new hyperspatial, virtual state, nested. 
modulation technology (and has done so for seventeen or eighteen years) 
is Dr. Pat Flanagan's neurophone. With brilliant insight and intuition far 
beyond that of science at the time, Pat invented and patented the 
instrument by the time he was seventeen years old. The neurophone is a 
device that, contrary to all present theory and knowledge, will directly 
"pump the brain" and reproduce sound and information directly in the 
brain and mind system, without going through the auditory system at all. 
A simplified diagram of Pat's improved neurophone is shown in Figure 
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Figure 11. A simplified diagram of the improved Flanagan neurophone 
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Briefly, the device takes a complex signal, such as the sound of an 
orchestra playing a musical interlude, and electrically processes it as 
shown in the figure. First the signal is passed into a section that clips 
everything into a series of square waves, remarkably analogous to the sort 
of clipped waves Lisitsyn confirms are the information carriers of the 
human brain. Next the square waves are differentiated, yielding a series 
of sharp spikes (note that these spikes retain the pulse-time content of the 
clipped signal). These spikes are again differentiated, and since these are 
finite spikes with real nonzero rise times and decay times rather than 
theoretical constructs, a series of noisy spikes results from the second 
differentiator section. From here, the noisy spikes are introduced to 
special contact electrodes, one of which is normally placed on the 
forehead, while the other may be placed almost anywhere, including on 
the foot. Nowhere are any sound waves introduced to the head. 

‘The square-wave clipper section reduces the complex signals, their 
overtones, and their complex modulations to square waves, retaining the 
temporal content of the wave mix but not the waves themselves. The first 
and second differentiators heighten or filter through the temporal content. 
of the higher-order differentiations, that is, they serve as a band pass filter 
it to accent the time keying of the neutrinic and mindfield portions or 
aspects of the signal. When these time spikes are then introduced across 
the body as pulsed voltages, they are modulated directly on the dendrite 
firings of the brain and nervous system, providing direct and pulsed 
modulation of the neutrinic and mindfield component channels of the 
mind-brain-coi ife loop itself. Thus the neurophone directly 
inputs information into the brain and nervous system, bypassing all the 
normal sensory systems that lie between the mind-brain loop and the. 
outside environment. 

Indeed, a similar development has been reported by two University of 
Missouri researchers. Dr. Donald York, a neurophysiologist, and Dr. 
Thomas Jensen, a speech pathologist, have recently reported identifying 
and decoding twenty-seven words and syllables in specific brain wave 
patterns and correlating these electroencephalographic patterns with both 
the spoken word and the silently thought word in about forty subjects. At 
present, Dr. York and Dr. Jensen are programming a computer with a 
brain wave vocabulary, to monitor and read the EEG of a stroke victim's 
brain and help stroke victims who have lost their powers of speech to. 
communicate. 

While all such developments can obviously be misused, their potential 
for assistance to mankind is enormous. Indeed, my own premise that 
brain linkage is possible and can be used to advance all mankind to the 
sixth stage of species evolution is slowly being proven. Iti 
reach now to develop a multi-channel communications system that will 
directly link brains, minds, and consciousness into a single functional 
being; and I have already pointed out that the psychokinetic power of the 
emergent entity increases exponentially with the number of linked stages. 
The normal corpus callosum linkage of the two cerebral halves in each 
human head proves that brains, minds, and beings can be linked and 
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integrated into one. 

The Excalibur Briefing details the basic concepts of the theory 
in hyperspace-virtual state engineering, and thus in the engineering of 
mind-life-consciousness links to multicellular organisms here on earth. 
Pat Flanagan's neurophone proves that complex information can be 
implanted directly in the brain and mind, bypassing the normal isolating 
barriers. Drs. York and Jensen have shown that the brain wave does 
indeed contain recognizable, decodable information analogues. Lisi 
has already reported measuring the number of independent channels 
involved and has documented the importance of the clipped brain waves 
as opposed to the sine-wave content. If we have the vision, we can still 
develop a brainlink and rapidly apply it to link sixty to one hundred 
persons, thereby opening a conscious, multidimensional "eye" for the 
collective human unconsciousness, gently rousing ZARG into 
wakefulness, and fulfilling human destiny without undergoing the 
psychotronic Armageddon planned by the Soviets. The time is short, but 
it can still be done if the funding, the vision, and the team can be 
established on a crash priority basis. 


volved 


SOVIET "WOODPECKER" SIGNALS 


But, as I have said, all this can be used for the detriment of mankind as 
well as for its benefit. Unfortunately, it appears that the Soviet Union has 
chosen to weaponize the effects on a global scale. A prime example is the 
"woodpecker" signals emanating from the USSR in the 5-30 megahertz 
region and interfering with communications around the earth. 

These complex woodpecker signals appear to originate from two or 
three dozen powerful Soviet transmitters, each with a power estimated as 
high as 40 megawatts (Figure 12) 
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[0259] This is in accurate agreement with the value for G 
(6.5710! N m hae). This suggests that the most prob- 
ble mathematical representation of the graviton (9). the 
third force carrying particle is 


жөө, en 
[0260] Thus the gravitational constant (G) can be given by 
the mass and radius of quintessence and the structure ofthe 
мов 


[0261] This shows the gravitational force to be related to 
te fundamental radius of quintessence space time, and the 
КЕ? 


10262] Quantsed General Relativity 


* em 


[вз] The classical general relativistic formula, s given 
by Einstein i 
cioe, 


[0264] Whore R is effectively the curvature of space-time, 
Rv denotes the contacted Riemann tensor of curvature and 
Tz. is the "energy tensor" of malle ° 


[0265] I we substitute the energy tensor matrix of the 
electro (eq. 9) x time, Го the energy tensor of matter T, 
and the metric tensor of the space-time lattice x time forthe 
Contracted Riemann tensor we сап arrive al the same soli 
tions for general relativity 


[0266) Furthermore, in his published paper an General 
Relativity, Einstein"? defined the constant X as: 


ІСД 


Therefore Einstein's equation should be writen as 


[026] Einstein himself was apparently not happy about 
the Fight hand component o the equation. However, we find 
that this part of tbe equation can now be explained and 


jvantsed by зы the gravitational constant, 
i-9 ^em, (eq. 42а), 
[0269] Giving 


as, we ative at a ааа solution 10 Eis 
equations, Where A, is the surface aca of quimessence 
Asie с po fee] Hs Pals 
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[0271] The gravitational equation can now be further 
understood on а logical basis. The term Аа, Where 
Ar) represents standard term for he surface arca of à 
sphere of quintessence for the 9 space dimensions of the 
Spice time ісе is be energy content of quintessence x 
"imc and 4 is tle graviton, dus the righi hand tem now 
represents tue “metric energy tensor" of mate, 


[0272] This leads directly to the standard solution to the 
field equations, for the general relativistic increase in radius 
f ot an object, where A is the surface area of a sphere of a 
given mass M, such that 


Post me co 


[0273] Furthermore, although equation 45, gives the same 
Solutions as Einstein's equation, which is essentially correct, 
te difference is that the equation is now dependant upon 
Planck's constant (h), and moreover the radius of quintes- 
sence, which now defines а quantised solution to the equa- 


[0274] Graviton Force Characteristies 


[0275]. Similar to the photon, the previously derived equa- 
tion (42) for the graviton (9540) appears to also math- 
matically represent a helical ringlet of quintessence, but 
with а spin of 2. For the photon, taking the direction of 
motion as the x vector and йк axis of spin also às the Y 
vector, would account for the electromagnetic force and is 
traction and repulsion characteristics. In the case of the 
lion component (re!) if the direction vector is x, then 
The axis of spin would be in the у vector, the same as quasi 
electrons, accounting for the particle binding characteristics 
of the gluon foree. (ce; Gon structure and force charac 
teristics. Appendix 2). In the case of tbe graviton, i the 
direction of motion was in the x vector, the graviton spin 
axis would be i the 2 vector tbus, as will be demonsirated, 
accounting for the gravitational forec. 


[0276] The spin axis of the graviton can also be derived 
using the known characteristics of the electron. Ifan electron 
Js trivelling inthe x direction, then is spin axis is deter- 
mined by the by the sign f the у vector (up ог down). This 
iow is in agreement with conventional theory, which indi 
‘cates that the electron spin is similar to а rotating planet 
orbiting the sun, (the electron even appears to have orbital 
precession). As the electron pases through the space-time 
tice, this spin would generate the formation of gravitons. 
This would occur as а result of the ejection of the excess 
quintessence passing through the electron. AS tbe electron 
Spins, the ejection of these gravitons would occur ша 
tangent to the elecion’s direction of motion. The ejection of 
the gravitons would occur, similarly to the ejection ol energy 
ofa pulsar or quasar, through the equivalent of tbe north and 
South poles of the clectron. Thus, propelling the graviton in 
the direction of the electrons y vector. The ejection of the 
graviton would re-orientate and impart a specific angular 
‘momentum to the gravitons which would thus end up 
Spinning on its own 2 axis. I for instance the graviton is 
leased from am up spin election the graviton will be 
жиш clockwise and Ив leading edge will displace quin- 
fessenoe downwards. In turn this will provide an upwards 
for 


[0277] This picture accounts for Fleming’ left hand rule, 
Js logical and provides an explanation for the magnetic foro 
around a wire. According, (o the left hand rule if the 
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jure 12. The Soviet "woodpecker" signals 


The pioneering experimental measurements of these signals by Dr. 
Robert Beck and William Bise have shown just how deadly a potential 
may be possessed by the signals. These measurements have been 
performed in Eugene and Portland, Oregon; Los Angeles, California; 
Huntsville, Alabama; and several other locations. They have been 
particularly significant on the West Coast in and around Eugene, Oregon 
because of the presence of a direct current transmission line several 
hundred miles long, which has acted as a long wire antenna, picking up 
the signals and rebroadcasting them with appreciable gain in the vicinity. 

Typically the signals may be found on, say, sixteen different carriers 
between 10 and 20 megahertz. Twelve of the carriers may appear normal, 
with normal side-bands, and the other four may have the carrier and both 
sidebands suppressed but still show the biologically significant 
modulation (for example, 10 hertz). On all sixteen channels a strong 10 
hertz modulation may appear, all perfectly time synchronized and in 
phase channel-to-channel. The received signal from one of these carriers 
may be twenty-five to thirty times as strong as the earth's back-ground 
magnetic field, which is oscillating at approximately 7.0 to 7.5 hertz. 
Other complex modulation frequencies, many of them changing, are 
present on the various channels. 

Normally, the brainwaves of mammals in an area are gently entrained 
by the normal oscillations of the earth's magnetic field and are oscillating 
along at, say, 7.5 hertz, Under continuous radiation from the Soviet 
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woodpecker signals, a percentage (say 30 percent) of the mammalian 
brains may be captured by the 10 hertz modulation on the overpowering 
Soviet signals. These captured brains are now in forced oscillation and 
are riding along in phase with the 10 hertz Soviet modulation, In other 
words, a certain percentage of the human brains in an area will phase lock 
to the 10 hertz modulation, and that will effectively lock into those brains 
the sixteen carrier frequencies with their concomitant frequency mixes 
and complex signal modulations. If the signals are made much more 
powerful (for example, by focusing them onto one particular area or 
increasing the power of the transmitters), then a much higher percentage 
of brainwave entrainment can be accomplished in the targeted area. By 
simply adding on the desired modulation patterns, the Soviets can now 
pump material directly into the mind-brain-consciousness-life loops of the 
entrained brains. The weapon implications are enormous: raw emotion 
such as sheer terror or panic can be transmitted; death or disease patterns 
of all kinds can be transmitted; informational content (thoughts and ideas) 
ın be impressed directly into the captured brains and minds and 
processed as if originating inside each brain itself. Indeed, as long as the 
Soviets keep the effects rather gentle, an entire population can be subtly 
influenced without governmental notice. Certain specific ELF 
frequencies can rapidly disable or even kill, and for wartime use those 
frequencies can be directly implanted in the captured brains themselves, 
by the woodpecker signals. It appears that 1984 came a little early, and 
one can perhaps now understand Brezhnev's strange 1975 proposal to the 
SAL T negotiations that we should also consider outlawing the 
development of new weapons more frightful than the mind of man has 
ever conceived. 

The signals also have direct application against strategic targets other 
than personnel. For example, by incorporating the correct nested 
modulation pattern, the positron kindling (electron squelching) pattern 
can be impressed. By beaming through the earth (with a circularly 
polarized signal or with other complex modulation forms), a beam with a 
strong neutrinic component, which will squelch electrons and which will 
interact with great preference for strong voltages or strong magnetic 
fields, can be directed at a target complex. In the targeted area aircraft 
and communications systems can be disabled; automobile, truck, and 
other ignition systems will fail; power transformers and large motors and 
generators will fail; power transmission systems with their associated 
high voltages will fail; and so on. Even independent, self-contained 
emergency power equipment, such as at military installations and 
strategic missile sites, will fail to operate. Further, to some of these 
signals, the earth and the sea are as transparent as glass, and so 
underwater nuclear submarines can be electrically disabled on station 
before their mi ап be fired, while strategic missile complexes сап 
be electrically disabled before their deadly nuclear missiles can be hurled 
toward their distant targets. If some submarines and land complexes 
succeed in firing missiles before being disabled, these missiles can be 
electrically dudded and scrubbed from the sky over Soviet territory while 
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still far from their intended targets. 

So, as stated at the end of Excalibur, the players are on stage and 
place. The final act begins. One thing is sure - mankind will never be the 
same again after seeing the play! 
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Contemporary Physics, 26(4), 1985, p. 333-391. A good overview of the active 
vacuum. 


Owen Flynn, "Parametric arrays: A new concept for sonar," Electronic Warfare 
Magazine, June 1977, p. 107-112. 


M. I. Dykman ef al., "Noise-enhanced heterodyning in bistable systems," Physical 
Review E, 49(30), Mar. 1994, p. 1935-1942. 


David Jones, Vancouver Sun Times, Weekend Magazine, Dec. 17, 1977, p.17. 


Craig Е. Bohren, "How can a particle absorb more than the light incident on it?", 


American Journal of Physics, 51(4), Apr. 1983, p. 323-327. 
Н. Paul and В. Fischer, "Comment on 'How can a particle absorb more than the light 


incident on it?" American Journal of Physics, 51(4), Apr. 1983, p. 327. 


V. S. Letokhov, "Laser Maxwell's demon," Contemporary Physics, 36(4), 1995, p. 235- 
243. See also V. S. Letokhov, "Generation of light by a scattering medium with 


negative resonance absorption," Soviet Physics JETP, 26(4), Apr. 1968, p. 835-839. 
This is a theoretical analysis of the generation of light by a scattering medium with 
negative resonance absorption or gain. This analysis requires that a photon mean free 
path be much smaller than all of the dimensions (R) of the active scattering region. A 
condition for generation threshold is given. Letokhov also provides a theoretical 
analysis of scattering particles that are distributed in a gaseous medium with negative 
absorption, such as a He-Ne or He-Xe gas mixture excited by an electric discharge. The 
scattering particles are said to effect a non-resonant feedback, while the gaseous active 
medium effects resonant amplification. See also V.S. Letokhov, "Stimulated emission 
of an ensemble of scattering particles with negative absorption,” ZhETF Plasma, 5(8), 
Apr. 15, 1967, p. 262-265. 


M.W. Evans, P. К. Anastasovski, T. E. Bearden et al., "On Whitaker's F and С Fluxes, 
Part Ш: The Existence of Physical Longitudinal and Timelike Photons," Journal of 


New Energy, 4(3), 1999, p. 68-71. 
David M. Pepper, "Applications of Optical Phase Conjugation," Scienti 


254(1), Jan. 1986, р. 74-83. See particularly the striking photographic demonstration of 
time reversal of disorder on p. 75, which directly demonstrates the principle cited. 


American, 


т. D. Lee, Particle Physics and Introduction to Field Theory, Harwood, New York, 
1981, p. 184, 380-381; — "Weak Interactions and Nonconservation of Parity," Nobel 
Lecture, Dec. 11, 1957; — "Can Time Be a Discrete Dynamical Variable?", Physics 


Letters, 122B(3, 4), Mar. 10, 1983, p. 217-220. Examines possibility of time as a 
discrete dynamical variable, across the range of mechanics: from classical to 
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nonrelativistic quantum mechanics, and then to relativistic quantum field theories. In 
all stages of mechanics, time can be treated as a discrete parameter, and it can also be 
treated as a bona fide dynamic variable. See also T. D. Lee, "Space Inversion, Time 
Reversal and Particle-Antiparticle Conjugation,” Physics Today, 19(3), Mar. 1966, p. 
23-31. 


Н. J. Gray and Alan Isaacs, Eds., A New Dictionary of Physics. Longman Group 

Limited, London, 1975. Revised Edition. Quote, p. 151-152: "Displacement current. 
The rate of change of electric flux with respect to time through a dielectric when the 
applied electric field is varying. When a capacitor is charged the conduction current. 


flowing into it is considered to be continued through the dielectric as a displacement. 
current so that the current is, in effect, flowing in a closed circuit. Displacement 
current does not involve motion of the current carriers (as in a conductor) but rather 
the formation of electric dipoles (a phenomenon known as dielectric polarization), thus 
setting up the electric stress. The recognition by Maxwell that a displacement current 
ina dielectric gives rise to magnetic effects equivalent to those produced by an 
ordinary conduction current is the basis of his electromagnetic theory of light." [For 
the purposes of this invention, our comment is that placing an irradiated EM flux upon 
the surface of the body produces just such displacement current via dielectric 
polarization, throughout the body since the body acts as a capacitor. Hence one can use 
a specific set of ordinary EM irradiations of the body to produce a specific set of 
dielectric polarizations throughout the entire body. It follows that irradiation from the 
body also is associated with polarization relaxations and changes within the entire 
body. It then follows that if the exact field pattern emitted by the body is precisely 
returned to the body, exactly opposite polarizations are produced throughout the body 
dielectric. Further, if these reinserted "natural emission radiations" are amplified before 
re-inserting, ће EM-driven processes in the entire body dielectric can be reversed in 
direction, Each polarization and its dynamics involves a formation of EM longitudinal 
phase conjugate wavepairs and their dynamics, since all EM fields, potentials, and 
waves are comprised of such LW wavepairs and dynamics, per Whittaker 1903 and 
1904. This means that the optical pumping type operations ongoing in the body can 
also be time-domain pumped by the time-polarized EM waves associated with the 
Whittaker processes, as can be seen from Mandl and Shaw's Quantum Field Theory, 
and from Bearden's Giant Negentropy of the Common Dipole. Indeed, this time- 
reversal of damaged cells, back to a previous healthy physical state, is accomplished by 
the cellular regeneration system of the body as the mechanism used to heal cellular 
damage and disease.] 


G. C. Reali, "Reflection from dielectric materials," American Journal of Physics, 50 
(12), Dec. 1982, p. 1133-1136. The reflected EM field emitted from a dielectric 
material is not generated just at its surface but comes from everywhere in the interior of 
it. [Reversing this principle, the impinging of EM radiation upon a dielectric material, 
such as the human body, results in effects everywhere in the interior of the body 
dielectric.] 


Mendel Sachs, "Symmetry in Electrodynamics: from Special to General Relativity; 
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rection of the current is in the x vector, the magnetic field 
is in he 2 vector, and the force is upwards, in they vector, 
їп accordance with the above model. Therefore, this pat 
ticular spin axis and the structure of Ihe graviton resis in 
its force characteristics. As the graviton is very small com- 
pated to tbe electron and both have irent rather rapid spin 
{xis it is difficule for these 10 bind and interact, Nevenbeless, 
because the graviton has a spin of 2, and as it spin axis is 
Perpendicular to йв direction of motion, in the 2 vector, it 
readily displaces space-time quintessence to produce grav- 
йу. Ths because the graviton s able to displace space-time, 
it is capable of escaping а blackhole, How else could the 
effects of gravity be felt beyond a black hole? 


[0278] Quantum Gravity and Electromagnetism 


[279] With the above electron model of graviton produc- 
tion se pp. 32), the nature of magnetism can be understood 
rom first principles, Fuhermore the presence of a Space- 
time lattice links relativity, and the forces of gravity with the 
slectromagnetic and other forces of Nature. Indeed, ovi- 
dence for these links may first date back to the 1820's, when 
Andre Ampere first defined the Amp. The free of atiraction 
between two parallel wires 1 metre apart cach carrying 1 
Amp in a vacuum was defined as none othcr than the 
permeability of free space (2410 N per metre of conduc- 
Tor) Thus conventionally the magnetic field sireagth around 
a ong straight wire is given s 


[ово] Where I is the curent and is the permeability of 
five space (nal N A. 


[0281] The anraction between two wires both carrying 
negative charge is, however, counterintuitive as negative 
‘charges should repel. A conventional explanation overcomes 
"his by invoking the presence of magnetic field which is 
created by the current by the production of virtual photons, 
Thus we appear to have an explanation for the сйс of 
magnetism which involves virtual photons, however, these 
Photons are aot observed, More accurately, according 19 
Conventional special relativity the magnetic field is pone 
other than the electric field viewed relativistically 39. 


[0282] А more satisfactory explanation, therefore, lies in 
{he interaction between the electrons and the space time 
Пао The moving electrons in tbe two wires interact wilh 
the lace to produce gravitons; which are in phase when 
both streams of electrons are travelling in the samme direction. 
The gravitonie waves interact constructively to disperse the 
space time lattice between the wires ad induce ап attractive 
Torce between the two wires, which produces in effect the 
permeability of fee space. Thus this force results from the 
Vibration of quintessence is. 


[0283] Conversly in two wires with current going im 
opposite directions tbe graviton waves are in anti phase and 
‘Would interuct destructively between the wires. The gravi- 
tonic waves travelling radially outward from the wires 
Would, however, disperse the lati outside the two wires 
od produce apparent repulsion between the wires, which is 
exactly what is observed, These effets of electricity suggest 
that gravitons act as waves and tat phase is important. 


[0284] This effect is also soon with the north and south 
poles of ferromagnets. Nevertheless, with maner other than 
оп, cobalt or nickel, the pruvilon emission cannot he 


Jun, 19, 2003 


phased as the atoms are unable to align and magnets do not 
Appear to exist with other materials 


10288] In ordinary magnetic system the release of gravi- 
tons fom the north pole would be exactly balanced y tbose 
released from the south pole of the magnet and hence there 
Would be mo пей force on the magnet until an extemal 
magnet or electrical current were applied. 


[0286] Overall the magnitude of the forces in electrical 
systems where electrical conduction occurs are well defined 
by the permesbility and permittivity of free space io and es: 
"Where v is the constant velocity of the charge and e is the 
electric field produced by the charge- 
С 

[0287] These observations suggest that the fores of elec- 
"riciy which produce magnetism are indeed related to the 
permittivity and permeability of free space and that these 
quantities are exerted by an apparent vacuum. Thus the 
effects of magnetism could be explained by none other than 
the phased effects of gravitational waves on the space time 
pos 


[0288] Electromagnetism is ol further interest to quantum 
gravity, particularly if we combine the standard equations, 
моле and B, e, Ice, substituting for B we bave: 

m" e) 
[0289] Thus 2r is proportional to е inverse of ep. Thus 
эз space time is dispersed by gravitons the permittivity field 
‘ill increase in he same way capacitance increases with 
separation of plates. Because of tbe inverse relationship 
between c and 2лг, as c increases the circumference of a 
circle ad the apparent ratio of л isto r, will appear 10 
diminish in accordance with general relativity. This not an 
‘cual diminution in the circumference of a circle but the 
‘lective reduction of the resistance lo motion in a circular 
path in this field. 


[0290] Incidentally, the above observations, also lead us 
directly to Shrêdinger's formula for the average equilibrium 
distance (r) between an electron with charge (c) in orbit 
round s proton, which is conventionally given by 

[0291] Where e, is again the permittivity of fee space, 
Js the mass of the electron and n is an orbital integer, is 
Planck's constant amd c is the charge of the electron, 
Furthermore if eee 65a) (643). then the equation at 
nl, for the electron orbital radius elegantly simplifies t: 


10292] Hence the orbital radius of the electron is related to 
Spin of the electron (h) and its mass (m). 

[0293] Quantum Gravity and the Charge of the Electron 
[0294] The equation for the charge of the electron (eq. 1) 
contains the term so (permitiviy of free space) which 


Sccording to these observations shoukl vary in а gravita- 
tional field. 
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Macro to Quantum Domains" in Modern Nonlinear Physics, Second Edition, M. W. 
Evans (ed.), Wiley, 2002 (in press); — General Relativity and Matter: A Spinor Field 
Theory from Fermis to Light-Years (Fundamental Theories of Physics), Reidel (now 
Kluwer), 1982. Provides a great generalization of general relativity and 
electrodynamics reaching from the quarks and gluons to the entire universe. See also 
Mendel Sachs, Quantum Mechanics from General Relativity: An Approximation for a 
Theory of Inertia, Reidel (now Kluwer), 1986; — "Relativistic Implications in 
Electromagnetic Field Theory," in T. W. Barrett and D. M. Grimes, eds., Advanced 
Electromagnetism, World Scientific, 1995, p. 541-559; — "On Unification of Gravity 
and Electromagnetism and the Absence of Magnetic Monopoles,” Nuovo Cimento, 
Vol. 114В, 1999; — The Field Concept in Contemporary Science, Charles C. Thomas 
Publishers, 1973. See also M.W. Evans, "The Link between the Topological Theory of 
Ranada and Trueba, the Sachs Theory, and O(3) Electrodynamics," in Modern 
Nonlinear Optics, Second Edition, Editor M.W. Evans and S. Kielich, 2002 (in press), 
a special topical issue of I. Prigogine and S. A. Rice, series eds., Advances in Chemical 
Physics, Wiley, New York. 


B. Lehnert and S. Roy, Extended Electromagnetic Theory: Space-Charge in Vacuo and 
the Rest Mass of the Photon, World Scientific, New Jersey, 1999. Extended forms of 
Maxwell's equations as well as EM fields, based on a nonzero divergence of the 
electric field and a nonzero electric conductivity in vacuo. Predicts the existence of 
both longitudinal and transverse solutions, space charge in vacuo, steady EM 
equilibria, a photon rest mass and a photon axial magnetic field. [For the purposes of 
this invention, we point out that normal classical electromagnetics assumes a flat local 
spacetime (falsified by general relativity for nearly a century) and no net exchange with 
the local active vacuum (falsified by particle physics for a half-century). When the real 
system with local curvatures of spacetime and local net energy exchange between the 
local active vacuum and the system — is analyzed, the electromagnetics must be 
extended to include such interactions. Lehnert and Roy show that in the real case the 
photon is not massless but has mass. Hence, by delivering photon energy everywhere 
within the real physical body that is precisely accepted and involved in all the body's 
ongoing processes, the process involved in the invention is also delivering mass and 
mass-energy as necessary. This is not the normal photon interaction in an assumed flat 
spacetime, but is a different kind of photon-with-mass interaction in a curved 
spacetime. In this way, actual mass changes can be produced in the various minute 
ongoing body dynamics and interactions as required to eliminate the physical 
differences between the present mass-energy of the body in a diseased or disordered 
state, and the past mass-energy of the body in a healthy and normal state.] 


M.W. Evans et al., "On Whittaker's Representation of the Electromagnetic Entity in 
Vacuo, Part V: The Production of Transverse Fields and Energy by Scalar 
Interferometry," Journal of New Energy, 4(3), Winter 1999, p. 76-78. 


T. E. Bearden, "Porthole Briefing", 108 slides, attached and made a part of this PPA. 
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METHOD, SYSTEM AND APPARATUS FOR CONDITIONING ELECTROMAGNETIC 
POTENTIALS, FIELDS, AND WAVES 
TO TREAT AND ALTER MATTER 


This invention pertains to the treatment of matter with electromagnetic energy to cause specified 
changes in the matter. More particularly, this invention deals with methods, systems and apparatus 
for the creation and application of conditioned electromagnetic potentials, fields, and waves, wherein 
the conditioning comprises the selection and combination of identified constituent electromagnetic 
waves, in order to produce desired interactions with matter. The matter may be chemicals, nuclear 
materials, living cells, and the like, and the results of the interactions may be the time-reversal of the 
matter to a previous state, or the application of a chosen delta to the matter's current state, so as to 
effect desired chemical reactions, nuclear reactions, or biological changes, respectively. The 
invention covers two versions of the conditioning process, depending upon whether EM conditioning 
is externally accomplished or internally accomplished. The two versions of the process are: (1) the 
formation of the conditioning of the electromagnetic potentials, fields, and waves outside the body, 
and then irradiating the body with EM radiation carrying the desired conditioning, and (2) the 
irradiation of the body dielectric with the same EM waves, fields, and potentials emitted by the body 
dielectric, but amplified. In the latter process, the formation of the desired conditioning of the 
induced EM potentials, fields, and waves into every part of the body is accomplished by the highly 
nonlinear characteristics of the body and cellular material at every level, in every location in the body 
dielectric. 


SUMMARY OF THE INVENTION 


The present invention exploits the fact that all electromagnetic fields, potentials, and waves are 
composed of more fundamental electromagnetic structures. To directly engineer spacetime and 
induce desired changes in matter — specifically the mass-energy of the body dielectric, in all parts and 
dynamics — the invention uses and applies these more fundamental electromagnetic structures, which 
constitute curvatures of spacetime capable of directly affecting and changing matter according to the 
exact pattern and dynamics of the internal structures. 


The invention also utilizes a known but novel "dielectric channel" effect wherein every part of a. 
dielectric participates in the absorption and emission of a photon or of an electromagnetic wave, at 
any point on the surface of the dielectric. It further uses the unique properties of the difference 
frequency between two frequencies. While the transmitted waves themselves are subject to overshoot 
and breakup in an isotropic nonlinear medium, the difference frequency passes through the dielectric 
medium unchanged. In this way the difference frequencies rather than the actual transmitted 
frequencies are considered as the active transmission frequencies communicating everywhere within 
the body and all its cells. Thus the desired difference frequency signals can be and are delivered to 
every point in the entire body dielectric medium, and the response from every point in the entire body 
dielectric medium participates in the electromagnetic signals emission from the body. 


A scalar potential is just a bundle of bidirectional longitudinal electromagnetic waves, in pairs, where 
each pair consists of an incoming time-polarized EM wave (EM energy moving along the time-axis) 
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and an outgoing longitudinal EM wave in 3-space. That is the nature of the potential as it exists in 
spacetime (in 4-space) prior to interaction with charged mass. The halfset of all the outgoing 3-space 
longitudinal waves also forms a set of 3-space EM wavepairs comprising the 3-potential portion. Any 
electromagnetic field or wave may be decomposed into two scalar potentials, as shown by Whittaker 
in 1904, thus initiating that branch of electrodynamics known as superpotential theory. Everything 
that is presently recognized as an ordinary electromagnetic field or transverse electromagnetic wave 
is in fact created through the interference of potentials’ internal longitudinal EM wave structures, as 
shown by Evans et al. and also by Cornille. This extended superpotential approach is a legitimate 
higher group symmetry — such as O(3) symmetry — electrodynamics, which is more fundamental and 
extensive than orthodox electrodynamics using U(1) group symmetry. The extended electrodynamics 
provides an electrodynamically engineerable unified field theory that is capable of directly changing 
matter through action-at-a-distance, including time-reversing matter (either living or inert), through 
the manipulation of the internal longitudinal wave pairs with associated time-polarized EM waves. 
The present invention provides methods, systems, and apparatus to engineer and utilize this new 
electrodynamics as a means of conditioning and altering materials. 


The invention addresses all the steps in such a process. First, it provides methods to convert 
transverse electromagnetic waves into longitudinal waves, which are always accompanied by one-to- 
one correlated time-polarized EM waves with exact phase conjugate pairing. It then advances. 
techniques to combine collections of input waves into a conditioned scalar potential, being a scalar 
potential containing a desired modification to its internal structure and internal dynamics. Moreover, 
it gives means to transmit the conditioning over a distance, and reconstitute the input transverse 
waves in a target zone through interference therein or thereupon. It also provides for recording, 
digital processing, and synthesis of engineered waveforms that can be used in conjunction with these 
embodiments. By combining the aforesaid functions, embodiments are provided to solve problems of 
environmental pollution, nuclear waste, hazardous chemicals, disease, biological warfare, and so 
forth, by deterministically altering and treating living or inert matter. These are all secondary goals 
that can be achieved by engineering higher group symmetry electrodynamics at the more fundamental 
level. 


Most centrally, the invention advances a practical means, using the above scheme, to treat living cells 
and living bodies, in order to reverse disease and damage. In summary this is done by irradiating a 
body with longitudinal EM waves, which are always accompanied by correlated time-polarized EM 
waves. The longitudinal EM waves and their correlated time-polarized EM waves may be produced 
externally to the body, or triggered to be produced internally within the body. In either case, in the 

body dielectric the accompanying time-polarized EM waves pump the mass-energy of the body mass 

(including all cells and every part of each cell) in the time domain rather than the spatial domain. This 

is an extension of present nonlinear phase conjugate optics, which has until now only considered 
spatial EM pumping and has omitted time-domain EM pumping. 


The normal phase conjugation process produces the time-reversal of planar EM wave energy in 3- 
space, as stated in the well-known distortion correction theorem [See Yariv, 30]. In short, it 
produces a planar wave that precisely retraces the exact 3-space path in the transmission medium, 
point for point, previously taken by the stimulus wave. In the new process, 3-dimensional EM energy 
is retraced back along the previous time-path taken by the stimulus 3-space energy — which latter is 
simply the resident mass-energy of the time-domain pumped mass, together with the internal 
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structuring and dynamics of that mass-energy. The extended phase conjugation process resulting 
from the time-domain pumping is applied to the nonlinear "input" 3-space mass-energy as it 
previously traveled through time, rather than being applied to an "input" plane wave energy in 3- 
space as it has traveled through space. The result is that, analogous to normal reversal of the 2- 
dimensional planar EM wave energy in 3-space, the pumped 3-dimensional mass-energy and its exact 
dynamics are reversed back along the time axis, to a previous 3-dimensional physical mass-energy 
state and dynamics. Since all the mass energy and its dynamics in the pumped 3-space mass are 
thusly time-reversed, the process also time reverses not just one but all the electromagnetic signal 
energy and EM process energy ongoing in the body's mass-energy, thereby time-reversing all of the 
body’s biological, chemical, and nuclear processes back through a precession through previous states 
to arrive at a previous healthy physical state. Because of the dielectric channel effect, every part of 
the body cells including the genetics are also precisely time-reversed through previous states to arrive 
at a previous healthy physical state. 


It is further pointed out that, in a curved spacetime, the photon may be said to have mass, as shown 
by Lehnert and Roy [57]. Any change of energy or dynamics in spacetime, including electromagnetic 
energy or dynamics, constitutes a curved spacetime as is well known in general relativity. Hence the 
invention deliberately uses photon energy which also possesses mass, contrary to normal 
electrodynamics in a flat spacetime. In this way mass may be added or subtracted from the tiniest 
parts of the cells, in accordance with the time-reversal back of the time-domain-pumped cells back 
through their intermediate physical states to an earlier healthy physical state. 


This is in fact the normal healing mechanism discovered by the inventor and used by the cellular 
regenerative system of the human body, within its limitations, to heal damaged cells and gradually 
restore them to a previous normal condition, Becker, e.g., demonstrated that weak potentials indeed 
time-reversed (in biology terms, dedifferentiated) red blood cells, then continued to "eliminate the 
deltas" in the previous bone-fracture area by then redifferentiating the resulting cells into the type of 
cells that make cartilage, then further into the type of cells that make bone, and depositing the latter 

cells in the fracture site to heal the fracture. In all these rigorously demonstrated changes, the mass of 
the cells was also being manipulated, although Becker was unable to decipher the mechanism 
accomplishing that feature. 


In the present case, the time-reversed waves comprising the body's mass-energy are amplified by the 
pumping energy pumping the cells and their constituent atomic particles and subatomic particles in 
the time-domain and causing their time-reversal. 


In addition, a much shorter method of accomplishing this amplified time-reversal of cells and their 
processes is provided by one version of the invention. The body is highly nonlinear in every part of 
itself, including the cell and every part of the cell. Consequently the nonlinearity of the cellular 
material can be made to partially decompose normal EM potentials, fields, and waves — transmitted 
into the body from outside — into their Whittaker longitudinal EM wavepair constituents, to include 
their accompanying time-polarized EM waves in the time-domain. 


This can be seen by the "porthole" concept, where the internal body EM dynamics are regarded as а 
set of light-type or optical-type interactions ongoing everywhere within the body and its cells. We are 
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not referring to optical frequencies, but to optical-type functioning. It is known in electrodynamics 
that in a dielectric, such as the body, every part of the dielectric participates in each photon emission 
from the body surface [Reali, 55]. A differential area on the body's surface thus represents a special 
sort of "porthole" where the EM radiation (together with its internal Whittaker structuring) that is 
emitted is a direct function of all the internal EM dynamics ongoing in the body and every part of the 
body, down to the smallest level inside the cells. It follows that, if we record that external emission, 
and input it again to that body differential surface area, we are returning energy in reverse. Note that 
we are also directly utilizing the difference frequencies, which are the most important. Specifically 
we are returning, back through the dielectric and to all those EM processes everywhere within the 
body, a set of precise counter-forces and dynamics for the ongoing forces and dynamics. If we 
amplify the irradiation back to that differential surface of the body, the excess energy returned to all 
the processes in the body will slightly amplify and partially time-reverse all those EM interactions 
ongoing in the body cells. Specifically, this process will act to eliminate the "deltas" between the 
present interactions and dynamics and the body's past normal interactions and dynamics, since time- 
reversal rather than spatial reversal is involved. It is stressed that the 3-space forces affected, continue 
to operate in a "time-forward" manner, but are slowly and steadily changed in direction, phase, and 
magnitude by the existing "time-domain" delta between the present state at any given time in the 
pumping and the past healthy state to which the pumping is changing the ongoing dynamics, physics, 
and chemistry of the functioning cells. 


The photon is its own antiparticle. That is, an antiphoton is simply a photon reversed in direction. So 
for any photon radiation pattern we can create antiphoton radiation comprising its precise antipattern, 
merely by precisely reversing the direction of photon radiation of that pattern. If we amplify the 
reversed direction radiation, we amplify the antiphoton radiation pattern so that it is stronger than the 
body's own emitted photon radiation pattern. This antipattern is forcibly transmitted through the 
porthole effect into all internal regions of the body, no matter how small. 


To make a powerful effect, we record all the normal EM radiation from the body, from all its surfaces 
or a substantial portion thereof and including the difference frequencies, amplify this received 
radiation precisely, and feed it back precisely into the same body. We thereby much more strongly 
amplify the counterforces and time-reversals in those processes throughout the body. In short, from a 
physics view we overcome the body mass-energy's movement through forward time, and place it into 
simultaneous reversed-time movement along the time axis of 
4-space, back to a previous point in time, changing its mass-energy and mass-energy dynamics as it 
reverses. We point out that both "movements through time" of the operating cells and their internal 
parts continue to exist vectorially; the body's mass energy is still moving through forward time at the 
same velocity, but is simultaneously moving through reversed time at a greater velocity. Hence the 
net movement of the mass-energy and its dynamics, as seen by the external observer, is a movement 
in reversed time, which thus is purely a "movement to eliminate the deltas between the present 
unhealthy state and the past healthy state". However, this is actually a set of very precise dynamic 
changes and forces, being imposed upon the mass-energy of the body, to change it back to a previous 
physical state before the cellular damage or disease. But the body mass-energy remains "normally 
alive" with all its ongoing functions during this process, and only net "deltas" are induced. So the 
living body's functions are not disrupted in a detrimental sense, but in a very positive sense known as 
"healing" — i.e., time-reversing the body and its dynamics back to a previous healthy state. The 
foregoing in fact may be taken as the definition of cellular healing itself. 
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The overall result is to time-reverse (physically) the cells and processes of the body back to a 
previous earlier physical state and condition. Any healthy part of the body's cells and cellular 
dynamics is simply made a little younger (rejuvenated). Any diseased or damaged cell or group of 
cells and their dynamics, is/are time-reversed back to their previous healthy condition (healed). This 
process is actually an amplification and application of the natural, but more limited, healing process 
the cellular regenerative system of the body has used for millennia, 


For emergency conditions in mass casualty situations, the amplification of the time-reversal can be 
increased to where a treatment of only one minute is required, but with some discomfort and stress to 
the patient, A lesser amplification and two to three minutes radiation can be used to eliminate most 
discomfort, if the situation is still urgent. Three such treatments one week apart are the normal 
requirements. In normal situations, a treatment of 15 to 30 minutes at reduced amplification is 
indicated, so that the discomfort and stress is eliminated. Again, three such treatments one week apart. 
are indicated. 


This latter version of the invention = letting the body dielectric itself produce the pumping 
longitudinal EM waves and time-polarized EM waves everywhere within the body dielectric — greatly 
simplifies the accomplishment of the time-domain pumping process of the invention, It can thus be 
adapted to provide for portable treatment units, approximately the size of a large suitcase, which are 
suitable for the very rapid mass treatment of mass casualties — even in the millions — utilizing the 
aforesaid principles. Due to the novel mechanism used, the invention is applicable to a wide variety 
of infectious diseases and physical disorders. 


BACKGROUND 


This invention is largely based upon the application of some advanced new principles that exist in 
physics as shown by the references, but which have not yet gained widespread application in the 
scientific community and have not been applied in the engineering of electronic equipment or in the 
medical community. Hence a thorough discussion of the invention’s background and theoretical basis 
is necessary to convey an adequate understanding of the invention, the scope of its various 
embodiments and variations, and how it may be practiced. 


In initiating superpotential theory, in 1904 E. T. Whittaker [2 (b)] showed that any electromagnetic 
field or wave could be considered as two scalar potential functions, and in 1903 he had previously 
shown [2 (a)] that any scalar potential has an internal composition of harmonic bidirectional EM 
longitudinal wavepairs. It follows that any EM field or wave or potential can be decomposed into a 

more primary structure of harmonic bidirectional EM waves and their dynamics. Melba Philli 
"Classical Electrodynamics,” provides an overview [1] of the superpotential theory initiated by the 
1904 Whittaker paper. A thorough discussion summarizing, reinterpreting and extending E. T. 
Whittaker's 1903 and 1904 work, upon which the present invention is founded, can be found in the 
present inventor's paper "Giant Negentropy from the Common Dipole" [28]; its teachings are 
incorporated herein by reference. This reinterpretation is also consistent with broken symmetry 
known in particle physics [53] since 1957, and is also strongly supported by quantum field theory, as 
given in the standard text by Mandl and Shaw [27]. However, electrical engineers have never 
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attempted to design and utilize equipment producing and using longitudinal EM waves in space and 
accompanied by correlated time-polarized EM waves, as does the present invention. 


The necessary expansion of electrodynamics to embed EM in a higher-topology algebra such as 
quaternions or Clifford algebra has begun and is well along in physics, resulting in novel and 
revolutionary longitudinal-EM wave solutions to wave equations, etc. Summary papers by Rodrigues 
etal. [31] are particularly applicable, as is the B(3) electrodynamics work of Evans [36], Barrett [37], 
and Vigier [38], and the longitudinal EM wave work of Ziolkowski ег al. [34] Nonetheless, with the 
exception of Ziolkowski [39], Barrett [40], and Cornille [41], few theorists have yet dealt with the 
Whittaker [2] and Bohm [29] infolded "hidden variable" longitudinal electrodynamics required for a 
thorough understanding of the present invention. Admittedly, this is a difficult subject, as completion 
of the theoretical work to produce a unified field theory uniting general relativity with 
electrodynamics is still in progress in physics, notably in the remarkable unified field theory work of 
Sachs [56], as further implemented by the higher symmetry O(3) electrodynamics spearheaded by 
Evans et al. [36, 43, 56]. The present invention takes these developments as its starting point, and 
goes slightly beyond them to include phase conjugate optical functioning in the time-domain (the 
fourth Minkowski axis), to further advance the state of the art. However, this extension is fully 
supported by quantum field theory [27] and by O(3) electrodynamics. 


F. Mandl and G. Shaw [27] recognize four possible polarizations of the photon. The two spatial 
polarizations that yield common transverse electromagnetic (EM) photons and thus transverse EM 
waves are generally well known. They involve vibrations at a right angle to the axis of travel. For 
example, transverse polarization — for a wave in 3-space traveling parallel to the z-axis — may be 

parallel to the x-axis or the y-axis, yielding two distinct modes of spatial transverse polarization. Any 
combination of the two is still transverse polarization, 


The third and fourth polarization types, both longitudinal, are less well known, and terminology for 
them is not well established. Longitudinal polarization means vibration to and fro along the axis of 
travel. The term average velocity is applied to longitudinal waves because their oscillation along the 

line of travel causes their velocity to change from peak to trough. Thus, longitudinal waves are 
sometimes (rarely) referred to as galloping waves. Spatially longitudinal polarization (the third type) 
involves vibration along the axis of travel in 3-dimensional space. The vibrations of such a wave 
traveling along the z-axis, e.g., are parallel to the z-axis. The wave may be moving along the x, y, or z 
axis or along some combination of them. We will refer to this as "longitudinal polarization" and the 
resulting waves may be called "longitudinal EM waves,” "LWs," "longitudinal surge waves,” or 

"galloping waves." When used without a qualifier, "spatially longitudinal" should be understood by 

use of the word "longitudinal". 


The fourth type, time-polarization, entails vibration along the axis of travel in the time-axis (as 
defined in Minkowski spacetime). Such a wave may be referred to as a "time-polarized wave", 
"time-density wave", "time-like wave", "electrogravitie wave", "scalar potential" wave, or in 
some cases (infinite velocity) as "quantum potential". For the purposes of this disclosure, these 
terms are used equivalently, depending on the velocity involved. Such a wave should be understood 
to comprise traveling oscillations in the density of the time-energy component of space-time, i.e. 
periodic dilation and compression of the rate of flow of time, along the direction of travel. In general 
relativity terms it is a traveling oscillating rate of time dilation and compression. Since time-polarized 
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waves associate with longitudinal EM waves in 3-space on а 1:1 correlation basis, the time-polarized 
EM wave always accompanies the longitudinal EM wave, and vice versa, whenever any observable 
effects are apparent. 


A further explanation follows concerning the time density of a wave, and the variation or oscillations 
of that time density. 


Present electrodynamics erroneously omits the transport by electromagnetic waves of time-domain 
dynamics and considers only the transport of spatial energy and dynamics. That EM waves do indeed 
transport time energy can be seen by considering an EM wave as transporting photons. Each photon 
is comprised of angular momentum. Angular momentum is calculated as the product of energy and 
time (energy x time). Thus every photon carries not only an increment of energy but also an 
increment of time. The transport of a "piece of time" by each photon, and the involvement of time 
and time-energy in every photon-particle interaction, is not addressed by present-day physics prior to 
the present invention, outside of the very few researchers cited herein. Thus a dynamic assembly of 
photons — such as an EM wave = carries a dynamic spatial energy density structuring (via the 
dynamics of the energy components of its photons) and also a time density structuring (via the 
dynamics of the time components of its photons). "Dynamic" as used herein simply means 
"changing", and "dynamics" is the noun referring to such change. 


А scalar potential carries "hidden variables" or "hidden information" [see Whittaker 2(a)] — i.e., 
infolded longitudinal EM wave information undetectable with conventional instruments adapted for 
detecting only traverse waves — in the precise frequency, phase angle, and magnitude (amplitude) 
composition of its constituent longitudinal EM wave parts. These properties of the constituent parts 
are sometimes called the internal "dynamics". When additional internal information carried by a 
scalar potential has been deliberately placed there, through processes such as those disclosed in the 
present invention, the scalar potential is said to be "conditioned". It may also be said to have a 
"deterministic substructure” or an "engine" or a "spacetime curvature engine". The hidden 
information is said to be "infolded" and may subsequently be reconstituted by constructive 
interference between two conditioned potential waves. Such conditioning is totally different from the 
well-known spectral decomposition of wave systems. 


As shown by Whittaker [2 (b)], any EM field or wave can be decomposed into two scalar potential 
functions. Each potential of the two can be further decomposed into an internal set of Whittaker 
longitudinal phase conjugate wavepairs [Whittaker 2 (a)]. Hence these two Whittaker-structured 

potentials and their external and internal dynamics comprise any EM wave or field or complex 
thereof. It follows that EM fields and waves also carry internal EM structural dynamics, and hence 
can also be dimensioned by insertion of extra structure and dynamics (engines) during the production 
of the fields or waves. 


By extension of Wheeler's general relativity principle [42] and the O(3) unified field theory advanced 
by Evans, Bearden, et al. [43], an EM wave's energy may be understood to be equivalently an 
oscillating curvature of spacetime. Mass-energy (trapped energy, by Е = mc?) and its structure and 
dynamics curves and structures spacetime also. Thus the conditioning on and in a wave — when 
created deterministically from specific constituent waves (i.e. spacetime curvatures) — may also be 
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referred to as a "spacetime curvature engine" since it is intended to produce, and can produce, 
specified changes in matter, energy, and spacetime. Such conditioning may also be called a "vacuum 
engine” or engine since it exploits energy-density vibrations of the virtual particle flux of the 

quantum-mechanical active vacuum [44] due to the reaction of dimensioned spacetime upon said 

vacuum. Spacetime curvature engines produce forces on mass components, telling them how to move 
and structure and forcibly changing their dynamics and structure. Since the present invention uses 

very strong electromagnetic force as an agent of curvature and dimensioning, very powerful general 
relativistic effects can be obtained through proper selection of the input waves, providing for the 

direct engineering of general relativity in every part of every cell of the body, by the new devices of 

unparalleled capability 


The present invention makes heavy use of principles of nonlinear optics as a means of creating and 
conditioning longitudinal EM waves. This field deals with "phase conjugation", a term for the time- 
reversal of an electromagnetic wave, as will be described with reference to 
Fig. 25A. Modern nonlinear optics started slowly after a Soviet scientific briefing to Lawrence 
Livermore National Laboratory in 1972, as noted by Fisher [35], and by 1977-1980 had picked up 
momentum. "Pumping" in nonlinear optics, which may also be called multi-wave mixing or 
hereinafter just "mixing", refers to the nonlinear combining of input signals in a nonlinear medium in 
which potentials superpose and mix (see Fig. 25B). Superposition of transverse phase-conjugate 
wave pairs forms a transverse standing wave that cancels out the transverse polarization. Similarly, 
mixing of longitudinal phase-conjugate wave pairs causes the formation of a longitudinal standing 
wave that cancels out the spatially-longitudinal polarization, These principles are used in the 
transduction processes of the present invention. 


Conventional nonlinear optics only addresses pumping by means of transverse electromagnetic 
waves, providing rhythmic "squeezes" of the energy density in the spatial domain only. Thus the only 
type of time-reversed wave that the conventional methodology is capable of emitting is one with a 2. 
dimensional wavefront, namely a transversely-polarized replica wave going in the opposite direction 
to the stimulus wave. To time-reverse a 

3-dimensional mass itself, as contemplated by the present invention, it is necessary to create a 

3-D wavefront, that being a longitudinally-polarized wave in the time domain accompanying a 
longitudinally-polarized EM wave in 3-space. Thus new methods of pumping by means of rhythmic 
squeezes of the energy density of the time domain are needed, methods that did not exist prior to the 

present invention. 


The invention teaches the production of longitudinal EM waves accompanied by their 1:1 time- 
polarized waves. As will be explained with reference to Fig. 1, coupling a transverse EM wave with a 
perfect phase-conjugate replica of that wave produces a bidirectional longitudinal EM wave pair, 
similar to Whittaker [2 (a)], which is corrected and re-interpreted by the present inventor [28] to yield 
the proper scalar photon/longitudinal photon pairs in accordance with quantum field theory [27]. 
This is the fundamental mechanism to make longitudinal waves in 
3-space at will, together with their accompanying time-polarized EM waves. Assembling a chosen set 
of conventional transverse EM waves (per Fig. 4A), and mixing the same in nonlinear phase- 
conjugating media, such as ionized noble gases or mixtures thereof, yields phase-conjugate replicas 
of some of the conventional transverse EM waves. In that fraction, the conventional transverse EM 
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waves coupled with their respective phase-conjugate replicas constitute bidirectional longitudinal EM 
wave pairs as re-interpreted (the causal wave in the time domain and the effects wave in 3-space). 
This fraction forms a scalar potential with a deterministic substructure in the manner shown by 
Whittaker [2(a)]. This potential may be referred to as a conditioned or dimensioned scalar potential, 
since its internal structure has been deterministically chosen by controlling the constituent input. 
waves. Figs. 8A-9B are directed toward apparatus embodying this methodology, in order to create a 
conditioned scalar potential that may be used in other aspects of the present invention, In the 
potential, the "acting" wave components to act upon charges are the incoming time-polarized EM 
waves, while the effect of the interaction is the emission of the longitudinal EM waves. 


Moreover, interaction with a single charged particle automatically converts any longitudinal EM 
wave into a time-polarized EM wave, and the interaction of any time-polarized EM wave with a 
single charged particle automatically converts the wave into a longitudinal EM wave in 3-space. In 
the vacuum, there are always charge fluctuations (virtual charged particles) present, from the 

viewpoint of quantum mechanics. The vacuum interaction continually transduces a spatially- 
longitudinal EM wave reaction with a particle into a time-density wave interaction with the particle, 
and vice versa, This is ubiquitous, since any virtual or observable mass may be considered totally 
nonlinear with respect to a longitudinal wave's interaction with it. Hence any interacting mas 
containing charges will phase conjugate any longitudinal EM wave, regardless of frequency, and that 
interaction creates time and space as well as spacetime. Any ordinary "uncharged" mass includes 
nucleons (protons and neutrons) as well as electrons. The nucleons consist of charged quarks, hence 
even "inert" matter is totally charged. Hence the interaction and wave polarization transduction are 
ubiquitous. 


The invention also provides other methods of phase conjugate production. In and near the optical 
frequency band, conventional nonlinear optics can add phase-conjugate replica waves to incident 
transverse waves. At radar frequencies, waveguide plumbing can add phase-conjugate replicas. For 
lower frequencies (as will be described with reference to Figs. 8B, 9A and 9B), plasmas can be 
utilized, since certain plasmas possess the unique characteristic of producing a longitudinal wave 
from a transverse wave, and vice versa, In addition, exact but complicated mixes of specifically 
selected transverse EM wave complexes may be radiated into the living body, where the extreme 
nonlinearity of the body provides the plasma-like transduction into longitudinal and time-polarized 
EM waves and "engine structures and dynamics", 


We will speak of longitudinal EM waves in 3-space, but always we bear in mind that every 
longitudinal EM 3-space wave is automatically accompanied by a time-polarized EM wave and vice 
versa. The ongoing transduction process — between time-polarized and longitudinal waves and/or 
photons — is what a scalar potential identically is. 


In general, longitudinal EM waves interact only weakly with matter. They can pass directly through 
the ocean or the entire earth with minimal attenuation because of the weak reaction cross section with 
the mass particles of the ocean and earth. Mass is mostly empty space filled with EM fields, мау 
and potentials, and at its own level its scale resembles that of a solar system. The internal EM fields, 
waves, and potentials between the greatly separated mass particles (at that level) аге bundles of 
longitudinal EM waves and their dynamics. Hence mass is a superhighway for the passage of 
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[0298] I£ we combine the standard equations, Врат 
and Beta, „е, Substituting for B we have: 

[0296] Thus 2x is proportional to the inverse of «Tiu 
as space time is dispersed by gravitons the permittivity field 
will increase in the same way capacitance increases with 
Separation of plates. Because of the inverse relationship 
between es and 2u, ase; increases the cireumferance of a 
circle and the apparent ratio of x to r, will appear о diminish 
in accordance with general relativity. 

[0297] Thus co rises when space-time is dispersed by the 
gravitons that produce the gravitational fed, This occurs in 
similar way to the process by which capacitance increases 
with separation of plates in a capacitor. 


[0298] Nevertheless, as c is a constant and as esf ej] 7, 
‘hon if, rises then pu falls. This is entirely constent s 
‘which represents the force that quintessence exerts, would 
be reduced if the quintessence space time latice is dispersed. 
[0299] Furthermore, as amd“? N A, then as jio 
fall then the appateent ation x 10 t, alo falls in à 
1û This is largely the same as stating, as docs 
thatthe apparent radius r, nises in a 
Srsvittional fied. So this view is consistent with general 
porn 


[0300] Nevertheless, to derive an exact value for the 
charge ofthe electron we must account for gravity in the 
Shove equation, We will lake the specific example of the 
Earth's gravitational ПМ in order to obtain the exact value 
foc the electron. Ir jn accordance with standard general 
relativity, the apparent increase in radius f is: 


чо c» 
[0801] Then given that the mass of the Earth is 5.9745х 
10" ke: then 

[бол] thus 

[0303] Which is the incremental factor by which e, must 
increase in Earth's gravitational field. So to corec e, to 
account for gravity, ey must be divided by tbe incremental 
factor, 2x. Similarly as effectively я decreases ina gravi- 
tational field, to corect to account for gravity it must be 
multiplied by this incrememtal factor: So the equation for an 
electron in a zero graviational field i 


[0304] This now gives the charge of the electron as 
measured in а zero gravitational field as 102410 C, 
‘which is the same ss that measured on Earth, Notably these 
observations appear to suggest that the charge ofthe electron 
is the same irrespective of the gravitational field, 


[030s] Virtually unlimited degrees of accuracy for the 
charge of the electron and for the fine structure constant (0), 
may be achieved by taking ito account 2nd and nth order 
gravitometri effets. Thus if we take into account the effect 
OF gravity upon the radius of the Earth i is also important lo 
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take ino account an effect a upon the instruments wilh 
‘which we measure quantities, this would be а second order 
aravitometri effect. Thus taking into account 2nd order 
ficis (7) we have a very small, but nevertheless relevant 
change, such that: "=r(1+2r). Thus 227-9 318088510", 
Sod thus 


«байр star tamea e в 


[0306] This agrees exactly to the nearest 7 decimal places 
with the maximum accuracy of the experimental value for 
the change ofthe сіст "Furthermore by taking into 
acount the ath order gravitemetric effect, it theoretically 
possible to predict accuracy for the charge of the electron о 
Зо decimal places. This mathematically accuracy confirms 
the structure ofthe electron from first principles and indeed 
the theoretical effects of gravity oa the permittivity of free 
space (eo) 

[0307] his returns us directly 10 the fine structure con- 
siant or the cleeron which is conventionally given by 
am 4ле,. IE ne, onc!) accordingly the quintessen: 
tial equation for is strveurally given by: Эт 30] 
(shore Betre"; see The Structure of the Electron and 
Maner), we must tow take into account the effects of 
gravity, as above, thus: 


come батути 
[0308] Where the gravitational term for the increase in 
radius r” allows the mathematical derivation of a, and the 
above equation is ia agreement wilh the conventional 
experimental value for 4401007297353 to the nearest 9 
‘decimal places") 


[0305]. Hence the term (але): is in accordano with 
these observations for he ellect of gravity on electromag 
netic forces. To а maximum accuracy governed by current 
Knowledge ofthe mass of the Earth and the Gravitational 
constant and thus the term for the gravitational increase in 
тай г. These observations can also be used to accurately 
predict the magnetic moment of the electron (see Quantum 
Gravity and the Electron Magnetic Momeni). 


[0310] Thus the presence of the fine structure constant can 
now be further understood, by deriving the constant from 
first principles; specifically from the actual dimensional 
conformation for the charge of the electron: efe] 
(e.6 

[0311] Overall he fine structure constant c (allowing for 
the term г which is the general relativistic increase in the 
radius of the Earth due to gravitation) is given by none other 
than the formula for the mass of quintessence and from the 
sucre of the electron, which can now be derived from 
"ist principles to seven decimal places or more. 


(0312) Oum баду and the boron Magis 


[0913] The theoretical origin and mature of magnetism 
remains obscure in current electromagnetic theory An 
explanation suggests tbese magnetic effects are produced by 
Photons, although no photons have ever been observed. To 
фа round this diliculy itis postulated by physics that 
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longitudinal EM waves and their dynamics, a priori. 


The present invention also teaches several other processes for conditioning potentials. When the 
phase angles of two transverse EM waves of the same frequency and amplitude are 180 degrees out 
of phase, their transverse vector components sum to zero, transforming the two waves into an 
oscillating stress potential in 3-space, which is a longitudinal EM wave (accompanied always by its 
paired time-polarized EM wave). In other words, the spatial oscillation energy of the two antiphased 
transverse waves does not disappear — because energy can be neither created or destroyed — but 
instead it is transduced into stress potential oscillations of stress energy. These stress potential 
oscillations decompose into oscillating longitudinal EM waves and paired time-polarized EM waves. 
The important part is the time-polarized EM wave, which is an oscillation of flowing EM energy on 
the fourth Minkowski axis, and hence is flowing time energy. This fact has not been noticed prior to 
the present invention because longitudinal waves penetrate and pass through matter with little 
interaction, and conventional detectors are not adapted to detect them. Nonetheless, the existence of 
longitudinal waves has been shown empirically through the use of special detectors, and longitudinal 
photons are an standard part of quantum field theory [see Mandl and Shaw, 27]. 


Apparatus to exploit the above antiphasing principle for creating LWs (and their scalar EM wave 
counterparts) is based on the following concepts: In a coil, the current lags the potential (voltage) by 
90 degrees. At electrical frequencies, when a potential is suddenly pulsed onto a coil, within a very 
short time the full potential may be measured across the coil, despite the infinitesimal magnitude of 
the initial current. Thus introducing a sharp pulse while other AC waveforms are already present and 
stable on the coil causes both sets of potentials and waveforms to superpose. This is because in a 
short interval after a pulse but before significant current has flowed (i.e., if the value for dq/dt — the 
change in charge over a small time interval — is small enough), all the waves and frequencies may be 
treated as a single instantaneous scalar potential. The embodiments shown in Figs. 8A-9B and 11B 
exploit this intermixing principle. 


Another variation is to deliberately use an overpotential in a gas [32, 33], where the initial potential 
оп a gas in a tube may appreciably exceed its ionization potential, often by 20%. During this period, 
the overpotential accepts, mixes with, and fuses internal longitudinal wave pair structures with all 
other potentials present in the gas. Fig. 9B discloses an apparatus for an embodiment of the present 
invention that exploits the overpotential as a further means of conditioning waves and potentials. The 
overpotential method can be used to condition both the E- and B-fields (i.e. both electrical and 
magnetic fields). 


The prevent invention also provides methods and apparatus to produce a quantum potential similar to 
Bohm's quantum potential [29]. However, unlike Bohm’, the present invention's quantum potential 
may be formed at will and deterministically structured (conditioned). Figs. 10-11 teach production of 
a quantum potential from input transverse EM waves using phase-conjugate mirrors or other 
nonlinear reflectors or scatterers. By the distortion correction theorem of nonlinear optics [30], each 
reflection from such a mirror provides precise reconvergence back to the point of origin, also called 
"self-targeting". Iterative repetition (i.e., a series of reflections back and forth between two mirror 
sometimes called "ping-ponging", reduces the signal's transverse magnitude component toward zero 
until the initial wave pair eventually becomes entirely longitudinal. This process is explained, and 
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exploited, in Fig. 9C. Note that we do not show the similar "zeroing" effect of the accompanying 
time-polarized waves in the time-domain, which "zero". Hence this potential exists in "zero change" 
for any two points in the universe that it will exist in, There is no time-lag in "appearance" of this 
quantum potential at all points in space that it will occupy. For a discussion of the prior art on 
retroreflection see Donnelly and Ziolkowski [34]. In such a system, the operating region where 
longitudinal polarization emerges and begins to predominate but before the transverse magnitude 
reaches zero is called the pseudo-longitudinal wave pair region. Here the waves’ velocity v 
increases to a value exceeding the speed of light in vacuum с, but remains finite. Actually, c is the 
limiting velocity in flat spacetime of a transverse wave or free transverse photon, not a longitudinal 
wave or longitudinal photon [see Rodrigues, 31]. If reconvergence continues, a second-order 
convergence starts where phase conjugation of the pseudo-LW pairs themselves rapidly eliminates 
the last remnant of transversality and the waves’ speed becomes infinite as they become purely 
longitudinal. From Rodrigues’ and Lu’s theory of undistorted progressive waves [31], a pure 
longitudinal wave has infinite energy and infinite spatial velocity. "Infinite energy" simply means that 
any amount of energy can be collected from it by sufficient interceptors. "Infinite velocity" simply 
indicates that the wave's propagation into 3-space from the time axis is from the time-axis, rather 
than through 3-space, and the "lag" on that axis has been eliminated, Note that a single point in time 
co-exists with every 3-space point in the universe. If the energy entering 3-space from the time 
domain enters at multiple points instantaneously, the space is said to be "multiply connected”. The 
result of such multiply connected space is a bidirectional longitudinal wave pair whose components 
appear to have infinite velocity, simply appearing everywhere in every point they will occupy, 
simultaneously. Hence energy and dynamics from a single point in time at one 3-space point in the 
universe, can be introduced into multiple other 3-space points simultaneously and instantly, 
constituting an "energy amplification". This is understood by visualizing the separated points seen in 
flat 3-space as superposed in a special kind of mathematical "folding" or "warping". In that case, any 
amount of energy that the three space observer inserts into one of those "folded superposed” points in 
his 3-space, will also simultaneously appear at each and every other of the (to him) separated points 
A quantum potential so created may be used in other aspects of the present invention, as will be 
explained more fully hereinafter. 


Moreover, this invention teaches additional processes for conditioning potentials. 


certain molecules in solution may be utilized for frequency ranges determined from their chemical 
resonance and anti-Stokes emission characteristics. Colloidal suspensions of active particles can also 
be utilized to partially perform the process, where the colloids are sized to a resonant frequency of the 
incident waves. Mixes of colloids can mix a multiplicity of input frequencies. Suspensions of larger 
particles or regular masses can be utilized if the liquid medium is agitated to keep the particles/ 
masses in suspension. In theory, special arrays and lattices of material mixes — e.g. in solid 
suspension or in liquid suspensions — can also perform or augment phase conjugation. 


The invention further teaches methods and uses for the interference of conditioned (dimensioned) 
scalar potentials. Whittaker [2 (b)] showed that the interference of two potentials can be used to form 
all EM fields and waves. What is interfering are the multiple longitudinal EM wave pairs comprising 

the two potentials. Thus, interference of scalar potentials is just a special kind of multiple-wave 
interference, where the waves interfering are bidirectional longitudinal EM wave pairs. By Whittaker 

[2 (a) and (b)], it follows that, by conditioning potentials, fields, and waves to change their internal 

structures and then interfering them, the interference of said conditioning will create overt ordinary 
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electromagnetic potentials, fields, and waves in the interference zone, which may be either local or 
non-local. An essential proof of this "scalar potential interferometry” has been given by Evans et al. 
[58]. When the interferometry is non-local, this technique provides the novel capability for 
engineerable action at а distance, in a manner presently missing from classical electrodynamics. The 
longitudinal waves carrying the conditioning can pass right through matter, such as a Faraday cage, 
without appreciable attenuation. Figs. 15-20 and Figs. 22-23 will illustrate embodiments employing 
interference of conditioned scalar potentials for various purpos 


The closest known prior art to the invention’s deliberate engineering and use of time-reversal zones is 
the cold fusion experiments conducted by Pons, Fleischmann, and others in the mid 1990s. Those 
experiments had varying results. Some of the phenomena given herein do occur haphazardly and 

randomly in various cold fusion experiments. The cold fusion literature and patents do not disclose or 
suggest any of the novel processes and features of the present invention such as the calibration of 

palladium electrode loading to control the initiation time for time charging, time-charge decay, 
transduction, ete. as is done in the present invention. 


An apparatus exploiting the production of a time-reversal zone to selectively enhance a nuclear 
reaction will be shown in Fig. 24. Methods for treating a mass by creating a particular spacetime 
engine will be shown in Figs. 26A-26B. This process can be applied to inert or living matter. By 

"steering" the process as the changes occur, substances harmful to the environment such as chemical 
and radioactive wastes can be altered into new harmless elements and compounds. Again we accent 
that the use of photons containing mass, in a curved spacetime, does allow induced change of mass in 
nuclei and materials by photon interaction, something not met with in normal electrodynamics. The 
process can be applied, for example, to alter harmful chemicals in the upper atmosphere that are 
depleting the ozone layer, thereby changing the ozone layer-damaging chemicals into harmless form 
and restoring the ozone layer. 


Inert matter can thus be altered in any manner desired, to any state desired, depending only on the 
developed equipment embodiments and state of the art. All levels of the matter treated are affected, 
including molecules and their binding forces, atoms, atomic nuclei, nucleons, and even the quarks 
inside the nucleons themselves. Any kind of fundamental particle known can be affected and altered. 
A major use foreseen in the future is directly engineering the atomic nucleus by novel new 
electrodynamic means, using longitudinal EM waves and a major extension of nonlinear optics and 
general relativity, Transmutation of elements, transformation of isotopes, isomer transforms, 
chemical transforms, and material lattice transforms are directly engineerable. The application to 
processing chemical wastes and rendering them harmless will be apparent to one skilled in the art, 


Every system is immersed in the passage of time and hence is in a continuous interaction with time- 
energy flow. Time-energy flow is a previously unrecognized "external energetic environment” in 
which any system is immersed and with which it continually interacts. Further, time is spatial energy 
compressed by the factor c2, so time has similar energy density as mass. Use of conversion of time- 
energy to spatial energy — i.e., decompressing time into spatial energy — is equivalent to using nuclear 
energy with 100% conversion of mass to spatial energy, without nuclear radiation or radioactive 
isotope formation. Every system is thus an open thermodynamic system not in local thermodynamic 
equilibrium with respect to its interaction with time-energy flow, so that it moves through time. If 
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temporal thermodynamic equilibrium is established with respect to a system’s interaction with time- 
Even clocks and watches in such a system or 


energy flow, the system will not "move through time”. 
in its near vicinity will not experience a movement through time, and this results in the ultimate "time 


dilation” in a way not previously recognized in physics. However, real experiments have 
demonstrated just such effects where clocks and watches inside a zone experienced no passage of 
time, while clocks and watches outside the zone experience time passage in a normal manner. An 
the reported experiments of Hurwich [47]. The present invention exploits such effects, 


example i 
and includes methods, systems and apparatus to deliberately create and engineer such effects and 
apply them to treat matter. 


The treatment of a living body using a particular spacetime engine, such as to time-reverse cellular 
damage and disease, will be taught in Figs. 2 


Scalar potential interferometers can be configured to scan energy differences in an interference zone, 
including inside materials, to provide remote "seeing" and remote non-invasive interior imaging of 
any location within the entire interference zone. Adaptations include small devices to scan and 
inspect packages and luggage for shipment on vehicles, etc. for drugs, biological warfare agents, and 
other harmful substances, devices, or materials. 


Vacuum engines and steered asymmetrical time-reversal of mass can produce desired elements and 
compounds by transmutation and transformation from any desired element or material. Thus, e.g., 


desert sand could be processed into, say, palladium for use in palladium-cladding of electrodes. 
Precious metals such as gold, silver, platinum, etc. could also be produced in this manner. Many 
complex chemical interactions could be enhanced and eased in this manner, and chemical interactions 
impossible in the conventional chemistry can be produced, as we detail in some of the embodiments 
of this invention, to be discussed later. 


Time-reversal of the cells of the body can reverse the cellular effects of aging. 


\d perform surgery on the 
‘canning mode to scan 


Scanning and bias-toggling interferometers can be used to both image a 


interior of bodies. Such an embodiment uses the scalar interferometer first in 
and localize an interior region needing surgical treatment, and second in an output mode to project 


desired conditioning into a precisely selected part of the body region scanned. 


Another variation on the inventive concepts herein, not illustrated, is an embodiment for the 
treatment of diseases in mass populations at а distance. The sudden appearance of new and more 
virulent strains of influenza, e.g., could be treated in this manner and destroyed in the environment, 
long before ordinary vaccines could be obtained and distributed. Eventually the normal radiations of 
TV towers, radio towers, etc. can be conditioned, in the manner disclosed herein, to treat and cure 
specific diseases in mass populations. This would be of great utility in treating a populace struck by 
weapons of mass destruction such as anthrax, smallpox, or bubonic plague attacks on cities and their 
populaces. The populace could be immunized, the bioagent completely destroyed everywhere in the 
struck environment, and the city and populace completely decontaminated. No prior art in such areas 
presently exists. 
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PRIOR ART 


With respect to the embodiments for electromagnetically treating living bodies, the closest known 
prior art is the work of Antoine Prioré, Robert O. Becker, and Fritz Alfred Popp. The following 
discussion analyzes their work and contrasts it with the present invention. No close prior art to the 
remaining aspects of the present invention is known, beyond the references previously cited herein. 


1. The Work of Antoine Prioré 


The closest known prior art is the magnetic-field treatment of living cells and bodies by Antoine 
Prioré in France in the 1950s through about 1973. Prioré's electromagnetic devices dramatically time- 
reversed diseased and damaged cells in laboratory animals. Christopher Bird [3] gives an overview of 

the Prioré affair and Jean-Michel Graille gives a complete account [4]. Technical results of Prioré's 
experiments are summarized in his unpublished doctoral thesis [5], which refers to additional papers 
in the French scientific literature reporting the team's results. 


Photos of the machine utilized by Prioré to treat small animals previously grafted with fatal tumors, 
or infected with trypanosomes, etc. are reproduced in T. E. Bearden [9]. Graille [4] shows a 
photograph of the machine Prioré used to treat human subjects. Into a tube containing a plasma of 
mercury and neon gas, a pulsed 9.4 GHz wave modulated upon a 17 MHz carrier frequency was 
introduced. These waves were produced by radio emitters and magnetrons in the presence of a 1.000 
gauss magnetic field. Experimental animals were placed into this magnetic field and the modulations 
passed through their bodies. In the 1960s, Prioré's machines demonstrated a nearly 100% cure of 
various kinds of terminal cancers and leukemias, in thousands of rigorous laboratory tests with 
animals. However, no scientists — including Prioré's own team — have yet explained how the 
treatment produced such astounding results under rigorous scientific protocols. 


Despite the exorbitant radiation power consumed by Prioré's equipment, it required constant trial-and- 
error adjustment, since its radiations were inexact and he did not understand its underlying theory of 
operation. At best, by repeated experiments with novel combinations mixing some 17 EM waves ina 
tube filled with a rotating gas plasma, surrounded by a large coil upon which a DC magnetic field 
was pulsed, Prioré speculated that he somehow "conditioned" the magnetic field in an unknown 
manner, and had no knowledge of the mechanism. 


"Conditioning" is indeed an explanation, but was not further detailed by Prioré and his colleagues to 
explain why and how it can time-reverse living cells in vivo. Solely by trial and error, Prioré created 
one partial method of conditioning EM energy to treat matter, but never realized what was actually 
happening or how it was being accomplished. In hindsight, the present inventor has determined that 
Prioré combined the magnetic field with weakly-infolded multiple signals to unwittingly and partially 
produce a subset, or precursor, of an effect disclosed and exploited more fully in embodiments of the 
present invention. 


Prioré obtained several patents upon his devices. See Antoine Prioré, "Procedure and Assemblage for 
Production of Radiation Especially Serviceable for the Treatment of Living Cells", French Patent No. 
1,342,772 (Oct. 7, 1963) [6]; "Method of producing radiations for penetrating living cells," U.S 
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Patent 3,280,816 (Oct. 25, 1966) [6]; and "Apparatus for producing radiations penetrating living 
cells", U.S. Patent 3,368,155 (Feb. 6, 1968) [8]. With colleagues Prioré also published dozens of 
papers in the scientific literature. These are listed in his unpublished thesis [5], and by Bearden [10, 
ш. 


However, because Prioré's infolding method was very limited, he had to use a very powerful 
magnetic field. Also, all of science at the time did not possess the theoretical mechanisms or 
knowledge to explain the effects so painstakingly produced by Prioré. It was impossible for Prioré or 
any other scientist, therefore, to provide any adequate explanation, and in fact it was impossible to go 
forward with development and implementation of his technology into the marketplace. Consequently, 
in the mid-70s the French government ceased funding and the project died. Prioré died in 1984 after 
two years debilitation. Shortly thereafter, in his doctoral thesis Eric Perisse published some results of 
experiments with the Prioré device [12]. 


Neither Prioré nor anyone else was aware of the crucial role of nonlinear optics in his invention. That 
field was unknown in the West prior to a Russian briefing to Lawrence Livermore National 
Laboratory scientists in 1972, and did not really take off until 1978-1980. The extant nonlinear optics 
dealt only with transverse EM waves. Its extension to longitudinally-polarized and time-density 
waves is among the novel subject matter of the present invention. 


There are numerous profound distinctions between Prioré's work and the present invention. Some of 
the more salient differences are set forth below. 


Since Prioré did not truly understand the nature of his apparatus or how it produced its effects — his 
extraordinary and laudable efforts were trial-and-error — he could not produce a very good 
longitudinal wave. Thus the time-polarized accompanying wave was also weak and diffuse, requiring 
very long periods of irradiation (2-3 hours) to obtain only a mild, intermittent, and statistical time- 
charging effect, with the majority of the radiation being wasted or ineffective. The result was a very 
small degree of optical-level pumping. Prioré also had to adjust the machine for each case treated, 
and for every individual disease. In contrast, embodiments of the present invention may apply 
sophisticated recording, digital signal processing, amplification, and feedback of the signals emitted 
from the cells of the body (or other matter), and/or other methods unknown to Prioré, to generate a 
strong and precise time-reversal to directly engineer the microstate of the constituent cells, molecules, 
atoms, and subatomic particles. The present invention’s precision, the short duration of its required 
treatment period, and its self-tuning for particular diseases or conditions, enables speedy and cost- 
effective treatment for, e.g., mass casualties of biological warfare and other large-scale disasters, as 
well as broad applicability in the public health domain. Prioré also painfully made his partial 
longitudinal waves and partially conditioned his fields and potentials externally. The present 
invention uses additional means of employing only ordinary EM waves externally, in special fashions 
that are aspects of this invention, to induce the formation and conditioning of fields and potentials in 
and by the body medium itself, including in the tiniest parts of all cells. 


Furthermore, an embodiment of the present invention applies S. K. Lisitsyn's research [13] to 
selectively process some 11 specific frequencies, known to be key among all of the optical 
frequencies emitted by the body, plus several additional frequencies for applying the necessary signal 
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conditioning (dynamics), thus improving the efficacy of the process. Prioré had no particular reason 
to prefer one combination of frequencies over another, other than trial-and-error experimentation. 


Moreover, embodiments of the present invention improve substantially upon Prioré’s apparatus, 
which was bulky (four stories high), expensive (millions of 1970 dollars), fragile (the giant plasma 
tube in the full-scale unit broke after only a few days at full-power operation), and consumed a great 
deal of power. By contrast, embodiments of the present invention may take the form of small, 
portable, inexpensive, durable treatment units that can be deployed when and as needed. 


Because of the lack of responsible mechanisms and underlying theoretical basis, Prioré's results were 
not understood or disclosed in his patents or publications, and his method was not engineerable by 
others. Thus it could not be generalized to other kinds of apparatus, or applied to treating other kinds 
of matter, and it never suggested applying a selected delta other than a time-reversal to living matter. 
Prioré’s work did not suggest or teach the methods, systems and apparatus of the present invention. 


The novelty and non-obviousness of the present invention is underscored by the fact that it has taken 
the present inventor years of painstaking research since 1978 to uncover the mechanisms responsible 
and refine them into the engineerable systems taught herein, 


2. The Work of Robert Becker 


Another related piece of prior art that unwittingly obtained a weak time-reversal of living cells was 
shown by Robert Becker in his DC treatment of intractable bone fractures and in his regeneration 
experiments. For typical papers on his bone-healing work, see [14, 15, 16] and for typical references 
on his regeneration experiments, see [17, 18] and particularly [19, 20, 21]. 


Becker proved that cells could be dedifferentiated and redifferentiated with very weak (picoamperes) 
of DC current and weak voltages, but like Prioré he did not understand the mechanism or theory 
involved, as evidenced by his publications [e.g., 22]. Becker's publications do not in any way suggest 
that he knew longitudinal waves and time-polarized waves were responsible, nor that an extended 
form of optical pumping in the time-domain was involved, nor how the various apparatuses of the 
present invention could be constructed to produce the LWs, nor how the resulting LWs could be 
applied to condition and treat other kinds of matter, as disclosed herein. 


‘The Work of Fritz Albert Popp 


A somewhat related piece of art is the work in Germany by Fritz Albert Popp, who used quantum 
electrodynamics to show that cellular systems have some kind of master cellular control system, and 
that mitogenetic photon emission is correlated to cellular condition [24, 25, 26]. Again, the scientific 

knowledge at the time was insufficient for one skilled in the art to understand the mechanisms 
advanced in Popp’s paper, and it has remained insufficient until the present invention. Popp's work 
showed that somehow cellular condition is related to electromagnetic emissions and suggested that 
further research was needed to determine the mechanism. Popp did not suggest, nor is it obvious to 
one skilled in the art, to use the observed emissions to cause specified changes in living cells, or in 
other kinds of matter, or by what mechanisms, as disclosed in the present invention. Furthermore, 
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Popp never suggested that conditioned electromagnetic fields, waves, and potentials be deliberately 
created in order to induce desired changes in matter, or that the body itself could be induced to 
produce the engines doing the changing. 


OBJECTS OF THE INVENTION 


It is an object of the present invention to produce a longitudinal electromagnetic wave (along with its 
accompanying time-polarized electromagnetic wave) from transverse EM waves, and a conditioned 
time-density wave with deterministic substructure from longitudinal waves. Such waves may be 
utilized within other aspects of the present invention. The time-density wave may be a pseudo- 
longitudinal wave or a quantum potential of infinite velocity; methods and apparatus to produce it 
using a coil, plasma, multi-stage mixer, gas breakdown, 180-degree phase shift, phase-conjugate 
mirror, and digital-signal-processing means are provided. The conditioning may be produced by 
nonlinearly mixing predetermined transverse EM constituents controlled for phase, amplitude, and 

frequency. 


A further object of the invention is to synthesize a conditioned scalar potential from its calculated 
mathematical constituents. 


Yet another object of the invention is to amplify a phase conjugate replica wave so that a time- 
reversal zone or a vacuum anti-engine may be created. Such a wave may also be utilized in other 
aspects of the present invention. 


A further object of the invention is to charge matter with a time-charge carrying a predetermined 
spacetime curvature set (an engine), and to produce specified changes in the matter by the operation 
of said curvature set and engine upon said matter, with emission of specified longitudinal EM waves 

during the excitation decay of the time-charge, and with the emitted longitudinal EM waves 
accompanied by associated time-polarized time-polarized wave companions which discharge the 
time-excitation charge, so that the emitted longitudinal waves and their accompanying time-polarized 
EM waves constitute ordinary, detectable transverse EM radiation from the body. 


Another object of the invention is to produce predetermined conventional transverse EM waves in a 
target zone by interference of conditioned time-density waves, wherein energy can be added or 
removed from the target zone. Matter in the target zone can be time-charged with a deterministic 
spacetime curvature engine, and the engine applied to the matter through a process of excitation 
decay as described in the foregoing paragraph, to cause desired changes in the matter. 


An additional object of the invention is to provide an instrument that can detect time-density charging 
and the initiation of time-charge excitation decay by calibrated interference from detected "ordinary" 
transverse EM wave radiation from a mass or body. 


Yet another object of the invention is to propagate conditioned time-density waves by modulating 
them upon a standard carrier wave for conventional transmission. Transmission may be done by 
multiple antennas, Alternatively, by pre-mixing conditioned scalar potentials and transmitting them 
using а single antenna, a conditioned beam may be swept through a target zone and may contact 
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targets at various distances to produce desired effects. 


A further object of the invention is to transport, by means of conditioning applied to a time-density 
wave modulated upon a standard carrier wave, signals whose bandwidth exceeds the normal capacity 
of the transmission medium, and reconstitute those signals at a destination. 


An additional object of the invention is to produce a time-reversal zone via iterative phase 
conjugation. The time-reversal zone may be enhanced by adding particles to the zone with 
predetermined absorption characteristics. The particles may be a colloid, a suspension, a material 
lattice, or an intensely scattering medium, Performance may also be enhanced by pumping the 
apparatus with EM waves, including time-polarized waves. Furthermore, chemicals and nuclear 
reactions may be selectively altered within the time-reversal zone to render harmful substances 
„ hasten their decay, or otherwise alter the substances. The apparatus may also be used to 

form deuterium nuclides and/or alpha particles. 


harmles 


Yet another object of the invention is to provide a system utilizing a conditioned scalar potential that 
may be used to decontaminate places or specimens that are contaminated with specified substances 
including disease-causing agents. The system may be a mobile system and the conditioning may be a 
predetermined spacetime curvature engine. Alternatively, the conditioning may be created on demand 
through analog or digital-signal-processing means after scanning the target zone with a biased scalar 
potential interferometer to determine what substances are present therein. 


Degradation of harmful nuclear wastes into less-harmful or short-lived isotopes is another object of 
the invention. This may be done by induced quark-flipping in nucleons to transmit elements, or by 
inducing excess energy to speed up radioactive decay. 


Moreover, an object of the invention is to time-reverse a living or inert mass to a state in which the 

mass previously existed, by producing an amplified vacuum anti-engine and applying the engine to 

the mass. Another object of the invention is to modify a mass to a state in which it may never have 
previously existed, by applying a delta vacuum anti-engine in addition to the time reversing anti- 

engine, providing "steering" of the resulting physical changes to the desired new state or physical 

condition, to what would have been a healthy state in the past had it existed. The delta anti-engine 
may be formed by nonlinearly mixing the vacuum engine comprising the mass’s current state with 

the vacuum engine comprising a different mass-state. 


Furthermore, an object of the invention is to provide a treatment unit to treat living cells and bodies to 
reverse disease and damage in them. A body is irradiated with longitudinal EM waves (which are 
always accompanied by time-polarized EM waves) to form phase-conjugate replicas of EM signals 
from the body. The replicas are amplified and modulated upon a magnetic field to which the body is 
exposed, thus pumping the living cells and their constituent atomic and subatomic particles in the 
time-domain and time-reversing them. Another aspect provides a treatment unit to repair congenital 
and hereditary conditions by applying a determined delta anti-engine to the body. 


A further object of the invention is to provide a portable treatment unit utilizing the aforesaid 
methodology for treating mass casualties. 
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A further object of the invention is to provide a larger treatment unit utilizing the aforesaid 
methodology for research and treatment within hospitals and other facilities, 


BRIEF DESCRIPTION OF THE DRAWINGS 


Fig. 1 is a schematic depiction of the production of longitudinal EM waves from transverse EM 
waves, and time density waves from longitudinal EM waves. 


Fig. 2 illustrates the time-charging of an electron to contrast a time-density-excited state used in the 
present invention with a conventional spatial-energy-excited state. 


Fig. 3 shows the interference of time-density waves producing longitudinal EM waves, and the 
interference of longitudinal EM waves producing transverse EM waves. 


Fig. 4A illustrates forming a time-density EM wave with a controlled substructure, by selecting and 
mixing constituent wave pairs, the constituent wave pairs being bidirectional phase-conjugate 
longitudinal EM waves, which may in turn be formed from constituent conventional transverse EM 
waves chosen from а harmonic series. 


ig. 4B illustrates a longitudinal EM wave pair given a difference frequency. 


5 is a flowchart illustrating a series of operations, according to embodiments of the present 
invention, that may be used to form a scalar potential with a deterministic substructure, 


Fig. 6 is a flowchart illustrating operations, according to embodiments of the present invention, for 
creating conditioned pseudo longitudinal wave pairs and a conditioned scalar potential of infinite 
velocity, also known as a quantum potential. 


7 shows the production of conventional transverse EM waves in a target zone by interference of 
two time-density EM waves, which may be conditioned. 


Fig, 


Fig. 8A is a schematic of an apparatus that may be used to condition a scalar potential using a coil. 


Fig. 8B is a schematic of a different apparatus that may be used to condition a scalar potential using a 
plasma. 


Fig. 9A is a schematic depicting an apparatus for multi-stage mixing that may be used to condition a 
scalar potential. 


Fig. 9B is а schematic of yet another embodiment to produce a conditioned scalar potential using gas 
breakdown. 
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magnetism results from “virtual” photons. However, Max- 
‘wel’ equation foc electromagnetism states that the photon 
has no пей magnetic effect, 

[0314] Thus magnetism could not, by the above standard 
equation, be derived from a photon real or virtual. 


[UMS] 1а adition observational data suggests that black 
holes have powerful magnetic fields and as in theory pho- 
tons are unable to escape from black holes (except for small 
quantites in tbe form of Hawking radiation, it would be 
dificult 1o explain these magnetic fields on the basis of 
Photon emission 
[0816] Ei 
fo special 
magnetism in these current observations, states that the 
magnetic force results from relativity due o none other than 
the phased emission of gravitons (why postulat two ivis- 
"ble forces, magnetism and gravity, when сас, the graviton, 
do). This view as previously discussed (Quantum Grav- 
ity and Electromagnetism is entirely compatible with stan- 
dard relativity "7 7? Thus withthe graviton origin of mag- 
‘etiam, the equation for the magnetic moment of the electron 
Should have an expression in tems of quintessence and in 
dura the gravitational force and in particular the graviton. 


[0317] The standard term for the magne 
Bohr Magneton (SIB) is: 


moment of the 


[0818] 1а standard quantum mechanics the Bohr Magne- 
ton, ИВ, however, needs to be corrected to agree wih 
‘experiment. The "correction factor” is termed "e where 
e42)-0.328e ат) 001159641. Thus theory reveals 
‘He the magnetic moment of the elec where: 


nm 
[0319] The conventional derivation ofthe term e above, is 
given from the fine structure constant, (022) which is 
Theoretically consistent. However, а rather arbitary math- 
ematical correction lerm; 0.3280 needs to be used in his 
Sandard equation. This appears ad hoc and needless o sy, 
more accurate measurements show , the electron magnetic 
moment to the Bohr magneton ratio, 14714015965, 
‘hich suggests the correction factor is indeed incorrect. 
Nevertheless, this correction factor is essential Ки “renor- 
malisation” and thus for quantum mechanics to work 


[0920] Quantum gravity readily explains the discrepancy 
between the theoretical Bohr Magneton (uB) and the actual 
measured magnetic moment of he electron (д). In acoor- 
Чике with the above chapter (Quantum Gravity and the 
Charge of the Electron) 


[0921] Thus the significant mathematical discrepancies 
ап be removed by accounting for the effects of quantum 
avit. 

[0822] Thus taking the change of the electron (e), using the 
‘equation forthe Bolir magneton and the effects of quantum 
{gravity such that gravitational change in radius is. The 
‘magnetic moment of the electron is given by: 


pn 


[0323] This gives an electron magnetic moment to Bohr 
magneton ratio of 100115968. Thus the mathematical term 


Jun. 19, 2003. 


for the magnetie moment of the electron i given, avoiding 
the мшу and dubious term 0827/2 used in the stan 
dard equation, simply by accounting for quantum gravity 


[0324] Itis now possible to unite the equations for gravity 
and magnetism by substituting the fundamental key equa- 
tions of quantum gravity. Thus if: be3mc* (eq Ib) and 
mem, n (eq. 2). Then we can expres the agncie moment 
of any particle with the charge of the electron, including the 
Proton in terms of tbe number of quintssences (n) in that 
patil 


nm em 


10328] Given that the postulated structure of the graviton 
Js: Ge (eq. 42), then substituting we have 


pec, e 


[0326] Showing that the equations for the magnetic 
‘moment are compatible with the gravitational equations 
given earlier. Principally, the quintessential equations now 
Allow the determination of the magnetic moment of any 
‘hanged object from the equation for the graviton and 
directly from the number of quinessences it contains. In 
conventional physics the magnetic moment of the eleciron 
equis a correction factor, (1462 DU 
derive the correct experimental value. These observations 
herein, indicate that the correction factor is more logically 
(Le), where is the general relativistic increase in radius 
around a gravitational Body. This suggest that magnetism is 
‘ot only affected by gravity, but can, as shown as above, be 
derived using the quantum gravitational equations. 


[0327] Quantum Gravity and Special Relativity 


[0828] Ordinary matter passing through the lattice would 
Produce gravitons which would interact with space-time as 
described by general relativity. The quantity of gravitons 
‘would be determined by the apparent mass and in tr these 
would apparently curve space time. The geometry of this 
“curvature” is elegantly describe by general relativity using 
Riemann geometry, specifically using metric tensors: 
Intriguingly the metric tensor is not a single number, but at 
each point in space time it is required 1o consist of à 
collection of ten numbers, Consequently, ten dimensional 
space-time hypotheses, such as this or superstring theory, 
may automaticaly yield genera relativity. (see quantum 
general relativity p. 36) 


[0329] General relativity is indeed very elegant, nevertte- 
Jess ere was a logical step yet to answer, That is, how do 
gravitons shape space time? This can now be readily 
änswerd by considering the interaction of a three dimen- 
Sonal space time lanice with gravitons themselves o pro- 
ке the effects of gravity. The effects of gravity are as such 
"o compel a body in motion towards the gravitational object 
and to a much smaller extent visa versa, This effect can only 
be produced If gravitons repel quintessence (the constituents 
of he 3D lattice), Indeed, i has been sed that in order 10 
explain cosmic inflation and the “fatness” of the Universe 
that quintessence must shun (orbe shunned by) matter 


[0330] In descriptive terms a body close о a lange mass 
Will have a tendency to move toward it because th three 
dimensional lattice would be less dense as it approached the 
Surface of the lage mass Overall there would be less 
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Fig. 9C is a diagram illustrating the nonlinear optics principle of self-targeting, and an enhanced 
method of exploiting them. 


Fig. 10 illustrates an apparatus, according to one embodiment of the present invention, that may be 
used to convert transverse EM waves into longitudinal EM waves. 


Fig. ПА is a diagram of an apparatus, according to a further embodiment, that may augment the 


present invention’s wave conversion process. 
Fig. ИВ illustrates yet another method for creating a time-density wave. 


ing system suitable for use as a controller in embodiments 


Fig. 12 is a block diagram of a data proce: 
of the present invention, 


gram of a data processing system useful in embodiments of the 


Fig. 13 is a more detailed block 
present invention. 


Fig. 14A is a block diagram of a codec for modulating a conditioned scalar potential upon а 
conventional sine wave carrier (carrier and its input to mixer not shown). 


14B is a block diagram of yet another embodiment for conditioning a scalar potential with an 
input signal and modulating it onto a sine-wave carrier for conventional transmission. 


Fig. 15 is a block diagram of a system for interference of scalar potentials in a target zone using two 
transmitters and predetermined spacetime curvature engines. 


Fig. 16 is a block diagram of a variant system for scalar potential interference using two transmitter 
systems and producing the spacetime curvature engines from transverse waves. 


another scalar interference embodiment where a single transmitter may transmit two 
scalar potential beams by means of timed pulses. 


Fig. 17 depict 


Fig, 18 illustrates an embodiment that uses scalar interference to add or remove spatial energy from a 
distant target. 


19 shows an apparatus for altering chemicals by creating a time reversal zone within a reaction 
vessel. 


Fig. 20 is a diagram of a mobile system that may be used to decontaminate buildings and similar 
structures via the interference of conditioned scalar potentials. 


Fig. 21 is a flowchart showing steps of a process, according to embodiments of the present invention, 
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to utilize a database of predetermined spacetime curvature engines in combination with interference 
between conditioned scalar potentials to act on a specified agent such as a disease-causing agent. 


Fig. 22 depicts a mobile system that may be used, e.g., for biologically decontaminating a target 


zone, preferably utilizing a database of predetermined spacetime curvature engines, according to 
embodiments of this invention, 


Fig. 23A is a block diagram of an interferometer system and apparatus, according to embodiments of 
the present invention, useful to alter the rate of a nuclear reaction, such as to induce quick a-decay in 
samples of otherwise longer-lived isotopes. 


a diagram of an instrument to detect time-density charging and the initiation of time- 
charge excitation decay. 


Fig. 24 illustrates a modified electrolysis apparatus using engineered time-reversal zones to form, e. 


g., deuterium nuclides and/or a particles. 


Fig, 25A depicts an ordinary mirror versus a phase-conjugate mirror. 


Fig, 25B shows the conventional method for creating an amplified phase-conjugate replica wave by 
pumping a nonlinear medium. 


Fig. 26A depicts a time-reversal of a mass by an amplified vacuum anti-engine. 


Fig, 26B depicts an application of the Fig. 26A process to alter a mass to a desired state that it never 


previously possessed. 


Fig. 27 is a schematic of a portable treatment unit that may be used to treat a living body. 


Fi 


28 is an illustration of the Fig. 27 unit. 


Fig. 29 is an illustration of a non-portable hospita 
apparatus shown in 


and research embodiment of the portable. 
27 and Fig. 28. 


DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 


The present invention now will be described more fully hereinafter with reference to the 
accompanying drawings, in which illustrative embodiments of the invention are shown. This 
invention may, however, be embodied in many different forms and should not be construed as limited 
to the embodiments set forth herein; rather, these embodiments are provided so that this disclosure 
will be thorough and complete, and will fully convey the scope of the invention to those skilled in the 
ап. 
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As will be appreciated by one of skill in the art, aspects of the present invention may be embodied as 
a method, data processing system, or computer program product. Accordingly, aspects of the present 
invention may take the form of an entirely hardware embodiment or an embodiment combining 
software and hardware aspects, all generally referred to herein as a "circuit" or "module" or "unit" 
Furthermore, elements of the present invention may take the form of a computer program product on 
a computer-usable storage medium having computer-usable program code embodied in the medium. 
Any suitable computer readable medium may be utilized, including hard disks, CD-ROMs, optical 
storage devices, flash RAM, transmission media such as those supporting the Internet or an intranet, 
or magnetic storage devices. 


Computer program code for carrying out operations of the present invention may be written in an 
object oriented programming language such as Java®, Smalltalk or С++, or in conventional 
procedural programming languages, such as the "C" programming language. The program code may 
execute entirely on the user's computer, partly on the user's computer, as a stand-alone software 
package, partly on the user's computer and partly on a remote computer, or entirely on the remote 
computer. In the latter scenario, the remote computer may be connected to the user's computer 
through a local area network (LAN) or a wide area network (WAN), or the connection may be made 
to an external computer (for example, through the Internet using an Internet Service Provider). 


Aspects of the present invention are described with reference to flowchart illustrations and/or block 
diagrams of methods, apparatus (systems) and computer program products according to embodiments 
of the invention. It will be understood that each block of the flowchart illustrations and/or block 
diagrams, and combinations of blocks in the flowchart illustrations and/or block diagrams, can be 
implemented by computer program instructions. These computer program instructions may be 
provided to a processor of a general purpose computer, special purpose computer, or other 
programmable data processing apparatus to produce a machine, such that the instructions, which 
execute via the processor of the computer or other programmable data processing apparatus, create 
means for implementing the functions/acts specified in the flowchart and/or block diagram block or 
blocks. 


These computer program instructions may also be stored in a computer-readable memory that сап 
direct a computer or other programmable data processing apparatus to function in a particular 
manner, such that the instructions stored in the computer-readable memory produce an article of 
manufacture including instruction means which implement the function/act specified in the flowchart 
and/or block diagram block or blocks. 


The computer program instructions may also be loaded onto a computer or other programmable data 
processing apparatus to cause a series of operational steps to be performed on the computer or other 
programmable apparatus to produce a computer implemented process such that the instructions which 
execute on the computer or other programmable apparatus provide steps for implementing the 
functions/acts specified in the flowchart and/or block diagram block or blocks, and may operate alone 
or in conjunction with additional hardware apparatus described herein. 


Various embodiments of the present invention will now be described with reference to the figures in 
which like numbers correspond to like references throughout. 
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Various forms of electromagnetic energy can be transduced (converted from one form to another) by 
successive phase conjugations, illustrating the principles of Whittaker [2]. These transductions are 
key elements that are used in various embodiments of the present invention and have been 
demonstrated empirically. Referring now to Fig. 1, 100 shows a first phase conjugation and 110 
shows a second phase conjugation taking the output of first phase 100 as its input. At 100, a 
transverse electromagnetic (EM) wave 120 and its phase-conjugate replica wave 130 combine in 
mixing operation 140 to produce a spatially longitudinal wave 150. At 110, a longitudinal wave 150 
and its phase-conjugate replica 170 combine at mixing operation 180 to yield a time-density wave 
190 (depicted symbolically). 


Fig. 25A depicts how a phase-conjugate mirror differs from a conventional mirror. A phase- 
conjugate mirror is a form of matter with unusual optical properties. In both diagrams there is a 
transverse EM radiation source 2500, which could be an ordinary light bulb or other EM emitter, 
producing divergent radiation 120, It is common knowledge that incident waves 120 from source 

2500 impinge on an ordinary mirror 2505 and are reflected as reflected waves 2510 (which are also 
ordinary transverse electromagnetic waves similar to incident waves 120). In an ordinary mirror 

system 2505, the angle of incidence equals the angle of reflection, about an axis of symmetry 
perpendicular to the mirror 2505's reflective surface. Thus waves 2510 continue to diverge after 
reflection from ordinary mirror 2505. 


By contrast, when divergent incident waves 120 impinge upon a phase-conjugate mirror 1010, 
reflected waves 130 are not ordinary incident waves, but are exact time-reversed replicas of the 
incident waves 120. Thus reflected waves 130 converge precisely back along the path taken by 

incident waves 120. The energy in the waves 130 is time-reversed, which is observed instrumentally 

as parity reversal. Pumping phase-conjugate mirror 1010 with transverse EM pump waves 2520 may 
increase the magnitude of the phase-conjugate replica waves 130, This amplification principle is 

exploited by various embodiments of the present invention, Note that the combining means 140, 180 

of Fig. 1 may be phase conjugation, 


Fig. 2 schematically depicts a quantum-mechanical process by which an electron may become 
excited (ie., charged) with energy, and subsequently emit the energy through a process of decay. A 
new kind of excited state — the time-density charge (time-energy charge) or time-energy excitation 
of a particle interacting with a longitudinal wave and thus with a time-density wave due to the 
automatic phase conjugating action of the particle — occurs upon charged particles. This kind of 
excited state is unknown to the prior art, This new type of excited state may alternatively be 
interpreted as an electrogravitational charge or electrogravitational excitation. Further, this new 
type of charge is internally structured (with a spacetime curvature engine or engines). So it can also 
be regarded as a spacetime curvature engine charge. Accordingly, matter can be activated 
(charged) in the new fashion so that, as the time-energy charges gradually decay by emitting 
longitudinal EM waves, those emitted waves in turn will induce desired actions upon and in any 
exposed mass irradiated by the LWs. This kind of activation (excitation) of deterministic spacetime- 
curvature engine charging of matter and subsequent emission of specific deterministic spacetime 
curvatures as longitudinal EM wave radiation patterns has not previously appeared in physics. 


Now with reference to Fig. 2, atom 200 illustrates excitation with spatial transversely-polarized 
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energy and atom 250 illustrates excitation with time-polarized energy. A nucleus of an atom is 
depicted by 205. Surrounding the nucleus are orbitals 210, 215, and 235. Orbiting the nucleus is an 

electron 225. When the electron is in a low-energy state it resides within a low-energy orbital 210. An 
incident photon 230 carries an increment of spatial EM energy, such as in transverse polarization, 

When photon 230 interacts with electron 225, the electron absorbs spatial energy 220 and moves to a 
higher-energy orbital 235. Subsequently (not shown here), spatial energy 220 will be emitted from 

excited electron 235 by an emission of a transverse-polarized photon, causing the electron to resume 

its former energy-level 225 in orbital 210. 


In atom 250, when electron 225 is in a low-energy state it resides within a low-energy orbital 210, 
which here indicates a low time-energy state. An incident photon 268 is carrying an increment of 
time energy, such as a time polarization. When photon 265 interacts with electron 225, the electron 
absorbs time energy 260 and moves to a higher-time-energy orbital 255. In this state electron 270 is 
said to be time-charged. Subsequently (not shown here), time energy 260 will be emitted from time- 
charged electron 270 by emitting a time-polarized photon 265, or LW pairs equivalent to the same, 
causing the electron to resume its former position 225 in orbital 210. 


Fig. 3 shows at 300 that transverse EM waves can be produced from longitudinal waves through a 
process of interference. In the example, LWs 150 interfere in an interference zone 320, and as a result 
transverse waves 120 are emitted. Similarly, at 350 longitudinal waves 150 are produced from time- 
density (scalar) waves 190 by interfering in interference zone 320. These interference processes are 
used in several embodiments of the invention, for example when it is desired to transmit waves in one 
form to a distant site, then convert their energy back to an observable form, for example as shown in 


Fig. 


5 illustrated in Figs. 1-3, if sufficient nonlinear interactions of multiple transverse waves take 
place, the phase conjugation of transverse EM waves can be utilized to create the present invention's 
internally structured longitudinal EM waves. Then the longitudinal waves can be utilized to create the 
present invention" s internally structured time-density EM waves (conditioned scalar potentials). The 
time-density waves will induce time-density charging (excitation) of the interacting particles, after 
sufficient time has elapsed. The time-density charged particles will then emit transduced longitudinal 
EM waves as the excited time-energy state decays. Subsequently some of these emitted LWs will 
also interact with available particles having spin, and be absorbed. In the re-emission, the excited 
particles will emit both longitudinal and transverse EM waves (the latter due to particle spin). 


The key to producing higher-order (i.e. longitudinal) EM waves is to maximize certain nonlinearities 
in the system, Desirable nonlinearities are those that cause phase-conjugation within a particular 
system, which may be a function of the frequencies present in that system. Stable iterative phase 

conjugation gradually produces a complex of higher-order EM waves. Stable interactions of these 
higher-order EM waves with particles having spin gradually induces the formation of "anomalous" 
transverse EM waves at the end of the process for decay of the induced time-charge excited states. 


Fig. ЗА depicts a scalar potential (time-polarized electromagnetic wave) Ф (phi) 400 as being 
composed from members of a harmonic series of component longitudinal wave pairs 150, 170. It will 


be understood by one skilled in the art, per iterative Whittaker transformations [2], that the LW pairs 
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themselves may be considered to be composed of transverse EM waves. By definition, the 
frequencies of members of a harmonic series are related by each being some integer multiple of a 
fundamental frequency. The figure shows a graph where x-axis 420 represents distance and y-axis 
410 indicates velocity. Each wave pair consists of two spatially-polarized longitudinal waves, time- 
forward wave 150 and its counterpart phase-conjugate replica wave 170 (which may be thought of as 
being time-reversed). In each wave pair, the two waves superpose spatially, but travel in opposite 
directions, Thus each pair comprises a longitudinal wave and its corresponding anti-wave, coupled, 
distortion correction theorem in which individual photons 
the pair is also known 


through an application of nonlinear optic: 
couple in photon-antiphoton pairs. (Since a photon-antiphoton pair has spin 
as a graviton; a phase-conjugate pair of any of longitudinal waves 430-470 may also be considered an 
electrogravitational standing wave.) Velocity modulation is a property of longitudinal waves. The 
space-energy-density carried by such a wave is not oscillating; rather, its time-energy-density is 
oscillating. 


‘The wave pairs 430-470 shown in Fig. 4A differ in frequency and instantaneous velocity. So the 
wave pair with average velocity 430 is the fundamental and has a frequency of 1 on the graph. The 
wave pair with velocity 440 has a frequency of 2 over the same spatial interval; thus 440 is the 
second harmonic of wave pair 430. Similarly wave pair 450 is the third harmonic and wave pair 470 
is the fourth harmonic, making the four exemplary wave pairs members of a harmonic series. 
According to the invention, as will be explained with reference to Fig. 5, one can construct a scalar 
potential 400 with deterministic substructuring by adroitly (1) selecting a particular collection (i.e., 
spectral content) of component longitudinal waves — or equivalently selecting their precursor 
transverse waves; (2) controlling the waves for frequency, phase angle, and magnitude; and (3) 
superposing or mixing them. While not shown in the Fig. 4A example, in selecting components from 
which to form conditioned scalar potential 400 in accordance with embodiments of the present 
invention, some members of a harmonic series may be omitted (or, equivalently, their magnitude set 
to zero). Any modification of the basic internal waves in Fig. 4A constitutes an engine (spacetime 
curvature engine, vacuum engine). 


Fig. 4B illustrates longitudinal EM wave pair production by means of a difference frequency, another 
principle exploited by embodiments of the present invention. Two specific input frequencies 475 and 
485, which may be transverse EM waves, are input into a nonlinear medium 490. Medium 490 may 
be any suitable nonlinear medium as described herein, or other medium capable of mixing input 
waves by superposition, and is preferably isomorphic. After mixing within medium 490, input waves 
475, 485 pass through transverse wave filter 492, which is a filter capable of selectively blocking 
transverse waves. For example, at electrical frequencies, filter 492 can be a combination of band-pass 
filters, tank circuits, or other circuits resonant at given frequencies, configured such that no transverse 
wave frequencies are able to pass through the series of filters. Although input frequency 480 is not 
physically present as an input, a result of apparatus 490, 492 is to perform operations upon input 
frequencies 475, 485, for example by means of superposition and mixing, such that difference 
frequency 480, also called a "beat frequency", is selected. The stress produced by the intermixing 
(480) and blocking (492) of input waves 475, 485 removes the transverse energy components (i.e. 
components arising from electron precession) from the difference frequency 480, leaving only the 
more fundamental longitudinal components. Since a transverse wave 480 is mathematically and 
physically equivalent to a bidirectional longitudinal EM standing wave pair, i.e. a wave plus its phase- 
replica, per Whittaker [2], then what is emitted from filter 492 is a bidirectional phase 


conjugal 


8 


lel Jbcandenipatent hem (33 of 61)24.112003 21:01:36 


The Tom Bearden Website 


conjugate longitudinal EM wave pair 495 at the difference frequency. The method of Fig. 4B may be 
exploited in various embodiments of the present invention whenever it is desired to produce a 
bidirectional phase conjugate longitudinal EM wave pair of a given frequency. 


5 is a flowchart illustrating a process 505 for a series of operations, according to embodiments of 
the present invention, that may be used to form a scalar potential with a deterministic substructure (i. 
e., a conditioned time-polarized wave). At step 500, particular constituent transverse waves are 
selected comprising particular spectral content. At step 510 the constituents are controlled as to 
frequency, magnitude, and phase angle. At step 520 the transverse wave components 120 interact 
with a nonlinear medium, producing phase-conjugate replicas 130. This combining operation 140 at 
step 530 yields longitudinal waves 150. The production and combining operations are preferably 
done using an embodiment of the present invention, such as exemplary apparatus 1000, 1100. At step 
535, the longitudinal waves 150 interact further with the nonlinear medium in combining operation 
180, producing phase-conjugate replicas 170 of longitudinal waves 150 (e.g., exemplary wave pairs 
430-470). At step 540, conditioned scalar potential 400 with a deterministic substructure has been 
produced, and may be further utilized in other aspects and embodiments, concluding the 
process 


ig. 6 is a flowchart illustrating operations, according to embodiments of the present invention, for 
creating conditioned pseudo longitudinal wave pairs 430-470 and a conditioned scalar potential of 
infinite velocity 400, also known as a quantum potential. The process of Fig. 6 is preferably 
implemented by means of an embodiment of the present invention such as apparatus 1000, 1100 
depicted in Figs. 10-11. At step 600, constituent transverse waves 120 are selected and individually 
controlled as to frequency, phase angle, and magnitude. Waves 120 are then introduced between 
phase-conjugating mirrors 1010, which may be components of, e.g., apparatus 1000. In step 620, the 
mirrors perform nonlinear optics phase conjugation upon the input transverse waves, yielding 
transverse phase-conjugate replicas 130. At step 630, waves 120-130 interact between the mirrors, 
such that the traverse component decreases and the spatially-longitudinal component increases. If at 
step 640 the longitudinal component is not predominant, phase conjugation of the transverse wave 
inputs continues at step 620. Otherwise, if the longitudinal component has become predominant at 
step 640, block 650 indicates that pseudo longitudinal wave pairs with a velocity between zero and 
infinity have been created, such as wave pairs 430-470, If it was desired to produce only pseudo 
longitudinal wave pairs, the process may terminate at block 650. 


If, however, the production of a conditioned quantum potential (a quantum potential being a pure 
time-polarized wave with no spatially-transverse residues) is desired, further phase conjugation of the 
pseudo longitudinal wave pairs 430-470 may be undertaken at step 660 by introducing the 
longitudinal wave pairs 430-470 between phase-conjugating mirrors, which may be phase- 
conjugating mirrors 1010. A second-order convergence process ensues (step 670). By second-order it 
is meant that the interacting waves are not those first introduced at step 600, but byproducts of their 
interaction. During step 670 the transverse component further decreases and the velocity of the 
longitudinal wave component increases (step 680). If at step 690 the velocity of the resulting waves is 
not yet infinite (finite velocity being an indication that vestiges of spatial polarization remain), the 
second-order convergence process of step 670 continues. If however at step 690 the resulting waves’ 
velocity is now infinite (indicating that all transverse polarization has been converted to longitudinal 
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polarization and the resulting wave is a pure bidirectional longitudinal wave pair with infinite 
velocity — consisting only of oscillations in the density of time-energy), the process ends at step 695. 
The resulting quantum potential 400 has now been produced and conditioned with the selected 
constituents 120 and 430-470. 


It will be apparent to one skilled in the art that steps 620-650 and steps 660-695 can be performed in 
two separate stages, or concurrently within a single apparatus, or a mix of separately and 
concurrently. The output 400, or any of the intermediate wave forms 120, 130, 150, 160, 430-470, 
may be recorded on any suitable recording media capable of recording electromagnetic fields, 
potentials, or waves, or combinations thereof. They may also be digitized, and the recordings or the 
digital representations stored, via a data processing system such as that to be described with reference 
to Figs. 12-13, for playback at a future time. It will also be apparent to one skilled in the art that such 
recordings may be introduced into the Fig. 6 process, or other embodiments of the present invention, 
at one or more appropriate stages, in order to deterministically alter the mixture of interacting fields, 
potentials and waves, and thereby alter the conditioning of the resulting scalar potential. Furthermore, 
the recordings or digital representations may be transmitted to other locations in the same manner as 
conventional analog recordings and digital data are conventionally transmitted, for example by being 
modulated onto a sine-wave carrier such as a radio signal, or using a network such the Internet or any 
other suitable network capable of transporting data. Moreover, the recordings and digital 
representations may be transformed numerically using a conventional numerical data processor or 
digital signal processor to perform operations such as phase conjugation, addition, inversion, 
computation of a difference frequency, and so forth, before conversion back to analog form or other 

use within an embodiment of the present invention. 


Fig. 7 illustrates the production of conventional transverse EM waves 120, 130 and/or longitudinal 
EM waves 150, 170 in a target zone 320. Longitudinal EM waves 150, 170 are shown being 
produced. Interferometer receivers are familiar in the field of astronomy, where the signals from 
multiple radio telescopes may be combined into a single more detailed image, through precise timing 
to reconstruct the signal as if received by a single instrument of larger aperture. An embodiment of 
the present invention shown in Fig. 7 uses interferometry in a transmission mode. 


In concept, a desired set of spacetime curvature forces and patterns is selected that is adapted to 
perform precise desired actions in a target mass. The set is calculated and transformed into at least 
two conditioned scalar potential functions. Each scalar potential function is then emitted by a 
respective transmitter of a scalar potential interferometer as a scalar potential function beam. Where 
the transmitted beams intersect in an interference zone, the desired forces and potential gradients 
arise within the quantum-mechanical active vacuum (also called the spacetime potential) of that zone. 
As a result, time-charging occurs and the local spacetime potential in the zone becomes structured 
with the desired spacetime curvature forces and patterns. The forces and patterns (also called 
spacetime curvature engines) arise from every point within masses present in the zone during the 
period of time-charge excitation decay within the zone, and do not propagate in the manner of 
conventional force fields through the space intervening between the transmitters and the interference 
zone. As shown by general relativity, spacetime curvatures do act on any mass in the spacetime 
where they exist. Hence the formed spacetime curvature engines do act on the exposed mass in the 
interference zone, to accomplish the desired purpose. 
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Referring specifically now to Fig. 7, transmitters 710 are two transmitters capable of transmitting 
time-polarized waves 190. The transmitters are preferably Whittaker/Ziolkowski [34] transmitter. 
arrays capable of transmitting 8 to 20 harmonic wave pairs each. In this example, each transmitter 
710 transmits a conditioned scalar potential beam 400. As a result of the prior selection of constituent 
transverse waves 120, resulting in the creation of constituent longitudinal waves 150, 170, 430-470 as 
previously explained with reference to Figs. 5 and 6, scalar potential beams 400 may be conditioned, 
ie. carrying hidden bidirectional electromagnetic energy flows 720. These energy flows 720 are 
"hidden" in the sense that the energy they are carrying is present in the form of time-polarized and 
longitudinally-polarized energy, but as a result of the conditioning process 505, 605, the transverse 
polarization components (steps 630, 680) have cancelled each other out, leaving no detectable 
transversely-polarized spatial energy residues. "Hidden" simply means the energy is not detectable 
with conventional instruments adapted solely for detecting transverse electromagnetic energy. The 
“hidden” component may of course be detected with specialized instruments that are adapted for 
detecting such energy in which the active principle may be a plasma, ionization, interference, and so 
forth. Where scalar beams 400 intersect in an interference zone 320, they interfere (i.e., superpose 
nonlinearly). Peaks combine with peaks, resulting in higher amplitude; troughs add to troughs 
resulting in lower amplitude. Since after this addition the time-forward wave constituents and their 
phase-conjugate replicas are no longer perfectly matched as to phase and amplitude — a required 
condition for the transverse polarization components to have been suppressed — the "hidden" energy 
components become manifest as detectable conventional transversely-polarized electromagnetic 
fields, waves, and potentials. This results in the immediate emission of spatially longitudinally- 
polarized waves 150, 170 (and equivalently, transversely-polarized waves 120, 130, per Whittaker 
[2]) in interference zone 320. The resulting emissions or potential gradients may be positive (i.e., 
adding spatial energy to the target zone), negative (i.e. removing energy from the target zone), or 
fixed (constant). These processes may be further exploited in other embodiments herein. 


In addition, some photons 265 in a scalar potential beam 190 carrying increments of time-energy 260 
may be absorbed by some electrons 225 in a target zone of scalar potential beam 190, moving to 
higher time-energy levels 270. (This phenomenon does not require multiple scalar potential beams.) 
Thus, matter within a target zone of a scalar potential beam may become time-charged. The degree of 
time-charging depends on the magnitude of the scalar beam 190 and the duration of exposure. As 
time-energy 260 is emitted from time-charged target-zone electrons 270, time-polarized photons 268 
— or their equivalent spatially polarized equivalents — are emitted. This process of decay, of matter in 
the target zone, from a time-charged state to a non-time-charged state, occurs gradually after the 
presence of the scalar potential energy 190 within a target zone. The deferred emission of time- 
polarized photons in the target zone may interact with other energy in said zone, causing additional 
deferred interference phenomena. Various embodiments of the present invention, to be described, 
will make use of this time-charging phenomenon to alter and treat matter long after the scalar beam in 
the target zone ceases. 


In an alternate embodiment for Fig. 7, a scalar potential may be calculated mathematically and 
synthesized from its calculated constituents. In this embodiment a selected scalar potential function is 
solved mathematically for its transverse wave constituents. The constituents are then assembled and 
phase conjugated, and then the resulting longitudinal waves also assembled and phase conjugated, 
yielding the desired scalar potential function. This process is also used to calculate and include 
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internal structural deviations in the internal waves, thus infolding specific engines in the scalar 
potential functions. 


To reiterate this process in more detail, the required scalar potential functions are first calculated then 
mathematically decomposed into a set of bidirectional longitudinal EM wave pairs. Each longitudinal 
EM wave in the set is then further mathematically decomposed into the phase conjugation of a given 
transverse EM wave. Each calculated transverse wave is generated (e.g. using an analog wave 
generator or a digital signal processor) and individually phase conjugated, forming a first set of 
longitudinal EM waves. Each LW in the first set is then individually phase conjugated, thereby 
producing a second set, being a set of bidirectional longitudinal EM phase conjugate wave pairs. This 
second set constitutes the selected conditioned scalar potential. The second set 400 may be 
transmitted by the transmitters 710 of the scalar potential interferometer into an interference zone 
320, as previously described. 


Fig. 8A is a schematic of a 


imple embodiment that may be used to condition a scalar potential. By 
way of explanation, when potentials superpose, their composite longitudinal wave pairs also 
superpose. So pulsing a DC signal upon a coil carrying transverse wave frequencies can fuse the 
constituent LW substructures of all potentials that are present on the coil. When the pulse is removed, 
waves leaving the coil have been conditioned to transport the desired longitudinal wave pair pattern 
that was introduced via the DC potential. This method may be used to condition signals in a coil on a 
continual basis, Apparatus 800 is powered by power source 810, which is preferably a DC potential. 
A first terminal of power source 810 is grounded and a second terminal is operably connected to 
switch 820, which may be any suitable switch such as a single-pole single-throw switch or 
momentary contact switch or oscillator-controlled switch. A first terminal of a coil 830 is operably 
connected to switch 820 and a second terminal of coil 830 is grounded. When switch 820 is closed, 
the potential from power source 810 appears across coil 830, Waveform 825 (a square wave) 
indicates that due to the on-off action of the switch, the potential appearing on coil 830 has very sharp 
rise and decay times (i.e., a value of dg/dt approximating 0). Input transverse waves that are desired 
to be altered into a mixture of longitudinal electromagnetic bidirectional phase-conjugate pairs 430- 
470 are introduced by means of pulse 825. Thus the input waves are mostly electrostatic wave 
oscillations, when measured across coil 830. Coil 830 and band-pass filter 835 are operatively 
coupled to one another by radiation, not conduction, Filter 835 is adapted to pass only the frequency 
desired. The output 840 of filter 835 is a longitudinal bidirectional electromagnetic standing wave 
that may be used, e.g., in other aspects of the present invention. 


Yet another embodiment for creating a conditioned scalar potential uses staged mixing. In this 
embodiment a first set of previously-conditioned signals are introduced onto a coil; these currents and 
voltages are allowed to build up and oscillate in the coil until they become stable (i.e., standing waves 
form). A second signal, which is a pulsed DC signal, is then introduced onto the coil. Again internal 
longitudinal wave pair structures superpose and mix. The pulsed DC signal leaving the coil is a 
conditioned pulsed DC carrier carrying a desired internal structure from the first set of signals. 


Referring now to Fig. 8B, apparatus 850 is powered by a DC source potential 855. A multiplicity of 
input transverse waves 120, which may be selected according to the process of 


А, are 
introduced into the apparatus 850 from a multiply-structured frequency source 865. Source 865 may 
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resistance to motion in the direction of the large mass, and 
{he motion in this direction would be faciliated by the 
vibration of quintessence. 


[0331] In general relativity the principle governing motion 
Js tbe geodesic of least distance, this can be re-expressed 
‘sing similar equations using least action. Furthermore, the 
concept of mation due to the vibrations of quintessence is 
more logically and experimentally compelling. 


[0332] These observations can now be used 1o link general 
and special relativity. Thus as we approach the speed of 
light, the mass of an object travelling through the space-time 
lative would approach infinity, directly because the number 
‘of quintesences passing through a body would increase 
‘with increasing velocity, hence the equation: 


md en 
[33] or 
pn вы 


[0834] In tum this would generate increasing gravitons 
{and accordingly this would explain tbe observed effects of 
Special relativity. Time itself is due to passage through the 
Space-time lattice, and were e space-time litis А dis- 
persed by gravitons, time and length are reduced with 
Increasing velocity and hence increasing space-time lice 
dispersion, similar lo the way in which gravity allem space 


[0338] As a result 


СЕЕ 


[0836] Thus resulting in the effects of special relativity. 
[0337] Quintessence and Black Holes 


10938) То address the relationship of the space-time lattice 
to gravity directly, it is important to discuss the concept of 
‘quintessence with regard to general relativitivistie equations. 
‘The standard general relativistic equation for bc apparent 
increase in radius (0) due tothe curvature of space time 
around a gravitational object, which has also been previ- 
ously derived from fis principles (eq. 30), is 


raame en 
[юз] 

anne en 
[0340]. This standard. equation, is in keeping with the 
above observations. Specilically, asthe mass increases, e 
increases, in turn the radius will appear to increase (relative 
ол). 
[0241] The above observations now allow us to examine 
the effects with regard o the interior of black holes them- 
Selves. The event horizon would represent a critical density 
for quintessence, in which light could not escape. The 
Schwarzschild radius would now be given by: 

колом) 
[0842] The event horizon will our at the point at which 
There is Jess resistance to circular motion thun motion in a 
siraieht or partially curved Tine. Given tbat x is proportional 
то Le, The event horizon should occur when the permit 
tivity has inccased by а factor of = 


This can also thus be written as: 


[0843] Елесїмеїу because the permittivity of free space 
rises,  dereases. This is entirely in keeping with general 
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relativity which predicts the effective change in the ratio of 
the radius to the ecumference as given bythe conventional 
equation, where г, is again the apparent change n radius. 


[0344] Hence x will effectively decrease as we approach 
‘he event horizon of a black hole, When decreases to 1, the 
icula circumference is equal lo the diameter and mor 
‘over, inside this limit it is shorter for light to travel in 
‘ree, Thus light cannot escape the event horizon. 


[0345] This can give us great insights into tbe workings of 
Space-time, far flat Euclidean space the standard equation i 


[0346]. In accordance with general relativity, the ratio of 
the radius to the circumference changes ín a gravitational 
Field, and effectively el, atthe event horizon, hus the 
boundary condition fo the shape of space-time a the event 
horizon now has the diret equation: 

[0347] Within а black hole as the permittivity of space 
Increases by a factor of 2x an object within it will complete 
twa rotations rather than travel їп а straight inc In elect 


exceeding the speed of light by 2л. Hence, the condition for 
Space-time is represented by the equation 


[0348] Thus an increase in the perminivity of free space 
by a minimum factor of л, to produce а black hole is 
estimated to result fom an increase ia mass by a factor of 
approx. 10° (the ratio ofthe mass of the carth and that of a 
putative black hole). 


[0349] Continuing with the subject of a black bole, 
according to the model inside the black hole, the gravitons 
produced by the matter present would be in equilibrium with 
the density ofthe space-time lattice. Inereasing the rale of 
rotation of tbe maner in the black hole for instance would 
ths increase the production of gravitons and йв effective 
mass and increase the radius of the event horizon. A density 
gradient of the space-time lattice would continue to exist 
Within the black hole. Progressively closer о the centre of 
S black bole malter itself would be increasingly compressed 
ånd the spherical structure of the quasi electron would he 
predicted to collapse. This collapse would result in the 
formation of an exotic form of matter in the form of pure 
quintessence in a black hole. 


[0350] This pure quintessence would produce the singu- 
ary at the cenre of the black bole. The larger the black 
"hole їп terms of mass the more pure quintessence would 


[0351] Quintessence and the Big Bang 


[0352] Quintessence theory not only predicts the occur- 
rence of the Big Bang, but allows a prediction for the value 
fof the entire mass of ihe Universe, from first principles 


[0353] In accordance with quintessence theory the big 
bang resulted from the explosion of an immense black bole 
singularity, which was conste from pure quintessence. 


[0354] On the basis of quintessence, there will а critical 
mass for Big Bang event thus if entire space-time between 
quintessence is compacted so that по further quintessence 
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be a conventional signal generator, digital signal processor, or other means of producing a 
multiplicity of sine-wave signals, and is preferably capable of controlling the frequency, phase angle, 
and magnitude of the signals. A first terminal of coil 875 is operably coupled to a negative terminal 
of power source 855, and an opposite terminal of coil 875 is operably coupled to a pulse controller 
860. The pulse controller 860 receives power from power source 855, is operatively attached to 
frequency source 865, and is adapted to control the frequency source 865 by conventional means so 
that the outputs of source 865 may be pulsed on and off at predetermined intervals. Mixing is 
performed within coil/plasma apparatus 870-875. Coil 870 may be a conventional coil comprising а 
multiplicity of turns of a suitably-gauged conductor encircling a non-conductive cylindrical core. 
Within coil 870 is an enclosure or tube containing a confined gas, which is preferably a noble gas or 
mixture thereof, but may be other gas suited for performing the present invention’s mixing functions 
at one or more desired frequencies. Each individual transverse wave frequency from source 865 is 
directed to a respective electrode in tube 870. Two additional taps at opposing terminals of coil 870 
are operably attached to the respective terminals of intermixed output stage 840. 


By way of further explanation, the plasma in tube 875 converts fractions of the input transverse 
waves 120-150 — which may be considered as energy-density oscillations in 3-space — into 
longitudinal electromagnetic waves 430-470 — which may be considered as energy-density 

oscillations of time-energy, having a fixed spatial-energy density. The pulsed DC on coil 870 can be 

decomposed into two scalar potential functions, per Whittaker [2]. Thus the longitudinal wave 
components 430-470 created in the gas 875 comprise a scalar potential 190. Since it is well known 
that potentials superpose, the mixing of the scalar potential functions 190 results in the infolding of 
the longitudinal EM waves 430-470 and their dynamics into the resulting scalar potential 190. Such 
infolding is also called conditioning or dimensioning. The intermixed output 840, which is a 
conditioned scalar potential 400, may then be used, e.g., in other aspects of the present invention, 


Fig. 9A is a schematic depicting yet another apparatus that may be used to condition a scalar 
potential. A plasma or gas-filled tube is placed inside a coil — preferably a toroid — and desired 
structuring frequencies introduced into the gas or plasma as conventional transverse EM waves. The 
outputs of several such pre-mixers can then be fed to a subsequent mixer. Fig. 9A shows such an 
array for multi-staged mixing of internal electrodynamic structures. Apparatus 900 is a variant on 
apparatus 850 in which conversions of a multiplicity of input transverse waves into longitudinal 
waves are performed by a multiplicity of pre-mixer stages (928...934) operating in parallel, and the 
resulting LWs (440...470) are subsequently mixed in a mixer 945. Each premixer stage 928...934 of 
apparatus 900 is powered by a power supply 855, and has a pulse controller 860 and a multiply- 
structured frequency source 865 as previously described with reference to Fig. 8B. Instead of a 
cylindrical coil containing a gas-filled enclosure, each premixer stage has its own toroidal coil 925 
which is preferably a conventional toroid consisting of a multiplicity of turns of a suitable conductor 
wound on a doughnut-shaped non-conductive core. The physical arrangement of the multiplicity of 
premixer stages 928...934 is such that each toroid 925...925 lies at the circumference and surrounds 
a preferably-cylindrical enclosure 920 filled with a gas such as a noble gas or mixture thereof, and the 
same gas-filled enclosure passes through the center of the toroid 925 of each premixing stage 928... 
934. At each premixer stage 928...934, the multiple transverse wave inputs from frequency source 
865...865 are introduced into that stage’s respective toroid 925...925. A tap on an individual toroid 
925 collects the conditioned output 940 of an individual premixer stage. Each of a multiplicity of 
outputs 940...940 is operably attached to a multi-stage mixer 945, which combines the same to yield 
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output 948. 


Fig. 9B is a schematic of a further embodiment to produce a conditioned scalar potential, in this case 
using overpotential and ionization breakdown in a gas. By way of overview, in apparatus 950, a first 
set of conditioning waves and frequencies are mixed into a gas, so that the voltage of the first set is in 
the gas's overpotential voltage region but below the gas’s initial ionization breakdown voltage. At the 
same time, a second potential, which is a DC potential, is placed upon the gas in the overpotential 
voltage range, but again shy of voltage breakdown of the gas. Thus, in a gas characterized by a 
charge-blocking of breakdown discharge current, a potential may be used as an overpotential. In this 
fashion the internal structures of the first and second set of potentials mix and fuse. All the introduced 
frequencies — each considered as just two potentials per Whittaker [2] — will diffuse and infold all 
their longitudinal wave pair structuring — and thus themselves, since they are just the sum total of 
their substructures — into the overpotential, conditioning the overpotential as desired. Addition of 
another voltage pulse sufficient to induce initial breakdown and discharge of the overpotential will 
then result in an emitted pulse containing the desired conditioning of its potential. The apparatus 
conditions both the E-field and B-field of the emitted signal. Components 860, 865, 870, 875, and 
840 of apparatus 950 are similar to those described with reference to previous figures. Instead of a 
single DC source, the apparatus 950 has two DC sources whose voltage is chosen with respect to the 
ionization breakdown voltage for a selected gas within enclosure 875. The voltage of a first DC 
source 955 is below said breakdown voltage and the voltage of a second DC source 960 is above said 
breakdown voltage. The positive terminal of source 955 is operably connected to a positive input 
terminal of coil 870, which in turn is also operably coupled with pulse controller 860, and provides a 
steady-state potential. The positive terminal of source 960 is operably attached to provide an input to 
pulse controller 860, The pulse controller 860 periodically allows the overpotential from DC source 
960 to overpotentialize the plasma 875, causing an ionization breakdown. This causes a mixing of the 
internal electrodynamic structures of the multiple potentials and fields. The negative terminals of 
both sources 955, 960 are operably connected to a negative input terminal of coil 870, and taps on 
coil 870 are adapted so as to pass the output of the mixing process to intermixed output 840. 


Fig. 9C is a diagram illustrating the nonlinear optics principle of self-targeting. It explains how 
iterative retroreflection of an input wave between phase conjugate mirrors can convert the input wave 
from a pseudo longitudinal wave pair into a perfect longitudinal wave pair. An iterative phase 
conjugate reflection process gradually reduces the transverse component of a transverse EM wave to 
zero, while simultaneously transferring the oscillation energy to the time-domain. 


First, it should be understood that when a pseudo-LW pair is phase conjugated, perfect phase- 
conjugate replicas are added to both the forward-time pseudo-LW portion and the reversed-time 
pseudo-LW portion. This converts the pseudo-LW pair into two "perfect" LW pairs slightly dephased 
from each other. That is the deeper mechanism involved in the simpler notion of adding a phase- 
conjugate replica to a transverse EM wave, to obtain a true LW pair. In fact, one obtains two perfect. 
LW pairs, coupled but slightly out of phase. The dephasing is a little-known result of the well-known 
slight spatial separation between an atomic nucleus and its electron cloud, the time-forward 
components being emitted by photon interactions with electrons and the time-reversed components 
being emitted by anti-photon interactions with protons, Now, a proper analy: 
dephasing into consideration because it produces a difference frequency that is primarily responsible 
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for converting an input wave to a pure longitudinal wave. 


Fig. 9C graphically depicts the gradual diminution of transverse components’ magnitude over time 
during a process of iterated retroreflection, shown in steps 970, 975 and 980 which represent a time 1, 
atime 2, and a time 3. Referring now to time 1 (step 970), consider two phase conjugate mirrors 1010 
facing each other and separated by a homogeneous nonlinear medium (omitted for clarity), with 
iterated retroreflection throughout the medium of a set of waves 981-982 between the mirrors. The 
mirrors 1010 may be, for example, colloidal particles in suspension, or other suitable phase-conjugate 
mirror materials. As is known in the art (see, e.g., Flynn [45]), in any homogeneous nonlinear 
medium, a difference between two sine waves acts as if it were a normal wave being transmitted 
through a linear medium. However, the phase conjugation of pseudo longitudinal wave pairs to 
produce pure longitudinal wave pairs is unknown in the prior art, Thus, according to the present 
invention, as iterative phase conjugation, also called self-targeting, continues between the mirrors 
1010, this action of the virtual difference frequency increases. The difference frequency acts as a 
wave input at both retroreflection endpoints 1010. At time 2 (step 975), the two real transverse waves 
981-982 bounding the virtual difference wave now begin to act as pump waves in each mirror, 
increasing the amplitude of the virtual difference retroreflections. The result is a transfer of energy 
from the bounding transverse waves 981-982 into the growing virtual difference wave. At time 3 
(step 980), the virtual difference wave itself (not illustrated) has been phase conjugated perfectly and 
become a perfect virtual longitudinal wave pair, illustrated symbolically by arrows 982-982 and 981- 
981 representing time-density waves. In addition, in the presence of noise in the medium, the energy 
from the noise can be transferred or partially transferred to the difference frequency, amplifying it 
146]. 


By way of further explanation, the transfer of energy to the virtual difference wave is simply the 
transfer of energy to a virtual entity, and therefore it constitutes a broken symmetry. By the definition 
of broken symmetry, something virtual must become observable. In this case, the virtual entity (the 
difference wave) to which the energy is transferred becomes observable a priori via the broken 
symmetry. The virtual difference frequency becomes a real standing longitudinal bidirectional wave 
pair, and rapidly assumes all the energy of the original transverse pump waves. In short, two input 
frequencies have now been converted into their difference frequency, where that difference frequency 
wave is a pure longitudinal EM wave pair having infinite velocity and infinite energy. 


The phase conjugation of pseudo-LW pairs, the production of a LW as the difference frequency 
between two transverse input waves, and the amplification of the difference frequency by the 
introduction of noise — all disclosed in the embodiment of Fig. 9C — may be exploited in other 
aspects of the present invention, 


Fig. 10 is a diagram of an apparatus 1000, according to an embodiment of the present invention, for 
creating a time-reversal zone by a process of phase-conjugation, The apparatus may be used to carry 
out the processes described in Figs. 5-6 and may be used in conjunction with other embodiments 
described herein. In concept, iterative phase conjugation between separated but facing phase 
conjugate mirrors will produce a time-reversed zone in a space between the mirrors when the 
magnitude of the phase conjugate (time-reversed) wave energy in the space exceeds the total time- 
forward wave energy in the space. This can be achieved by adjusting the number of mirrors, the 
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energy of pump waves, and the bandwidth of frequencies within the space. 


Referring now to Fig. 10, the apparatus 1000 contains at least two phase-conjugate mirrors 1010 
made of suitable materials, with suitable placement, spacing, and dimensions, according to the 
principles of nonlinear optics, to create phase-conjugate replicas 170 of input signals 150 
(longitudinal wave 150 may be considered equivalent to transverse wave inputs 120, per Whittaker 
[2)). Protons 1020 may be used to enhance the effect. Input waves 150, preferably chosen as 
previously described with reference to Fig. 4A, are introduced between mirrors 1010. The phase- 
conjugate replicas 170 precisely retrace the spatial path of their input counterparts 150. Bouncing 
back and forth through an iterative phase-conjugation "ping-ponging" process 1040, standing waves 
form, transversely polarized components of the input waves 120 cancel each other out, and 
longitudinally polarized components reinforce one another and increase in magnitude. The area 800 
of ping-ponging 1040 then becomes a time-reversal zone when the magnitudes of the longitudinally- 
polarized components exceeds the magnitude of the transverse components. The phase conjugation 
and time-reversal effects may be enhanced, and the resultants amplified, through the optional 
injection of pump waves 1030, which are preferably injected at phase-conjugate mirrors 1010. 
Transversely or longitudinally polarized waves can be used as pump waves 1030, but wide- 
bandwidth longitudinal EM waves are preferred to enhance the effect. 


The efficiency or tuning of apparatus 1000 may be altered by placing various materials between 
mirrors 1010, i.e., into the location for time-reversal zone 800. For example, particles 1040, 
preferably a colloidal suspension of active particles resonant with a resonant frequency of the input 
waves 150, may increase the ping-pong between the phase-conjugate mirrors 1010. The formation of 
the time-reversal zone can be enhanced by increasing the energy absorbed upon each particle, e.g. by 
sizing the particles so that they are resonant, or nearly resonant, with a frequency of the absorbed 
radiation, Such particles may absorb and re-emit (including as phase conjugate emissions) more 
energy than they receive. See Bohren [48], Paul and Fischer [49] and Letokhov [50]. This 
asymmetrical self-regauging raises the energy density of the entire particle suspension, as well as the 
energy in the phase conjugate reflections. Mixtures of colloids may be used with a mix of input 
frequencies. Suspensions of larger particles or regular masses can be utilized if the liquid medium is 
agitated to keep the particles 1040 in suspension. The material may be an intensely scattering 
medium 1050, preferably resonant to some of the frequencies 430-470, 1030 and subharmonically 
resonant to some of the others. Alternatively, the material may be a lattice or array 1060 of material 
mixes in solid suspension or in liquid suspensions to enhance the production of longitudinal wave 
pairs, In yet another embodiment, the material may be a solution of molecules chosen for their 
frequency ranges determined from their chemical resonance and anti-Stokes emission characteristics. 
In an alternate embodiment, an inert gas mixture can be utilized instead of a resonant particle 
suspension and the gas irradiated with transverse EM waves whose frequency is resonant or near 
resonant with the gas particles. If subharmonic oscillation is used with an inert gas, a delay will ensue 
before the gas particles go into stable resonance. It will be apparent to one skilled in the art that the 
materials placed between mirrors 1010 and/or within time-reversal zone 800 may be varied in order 
to produce particular effects, without departing from the spirit and scope of the present invention, and 
the above materials are by way of example and not of limitation. 


1A depicts an alternative embodiment 1100 that may improve upon the efficiency of apparatus 
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1000 by pumping the time-reversal zone 800 with time-density waves 190. This may be done using a 
time-density wave generator 1110, which may be any suitable time-density wave generator, including 
but not limited to an embodiment of the present invention. For example, the output of apparatus 1000 
may be introduced into apparatus 1100. Other methods of obtaining time-density waves may be 
employed, and the above example is not intended to in any way to limit the scope of what is claimed. 
By time-charging matter in the time-reversal zone 800, this method 1100 may enhance the production 
of longitudinal EM waves and consequently provide an improved time-reversal zone and improved 
production of a conditioned scalar potential for treating matter. 


Fig. 11B is a block diagram of yet another method for creating time-density waves. An input 
transverse wave 120 enters a wave splitter 1120, which can be an ordinary wave splitter of a type 
well known in the art. The function of the splitter 1120 is to pass a first portion of the input wave 120 
unchanged to a phase-shifter 1130, and a second portion unchanged to a nonlinear mixing modulator 
1140, to both of which it is operably attached. The phase shifter 1130 is a 180» phase shifter which 
may be a commonplace RC circuit, a delay line, a digital signal processor of sufficient resolution, and 
so forth, The function of the shifter is to emit an output wave that is 180+ out of phase from the input 
wave, resulting in an output wave 1135 whose phase angle is inverted with respect to the phase angle 
of input wave 120, The shifted output wave is passed to modulator 1140, which combines the first 
portion with its 180+-phase-shifted counterpart transverse wave 1135. The modulator 1140 may be 
any suitable nonlinear medium, such as a plasma, capable of mixing the input waves by 
superposition. The output from the modulator 1140 is a time-density wave 190. 


‘The method of Fig. 11B may be used in various embodiments of the present invention whenever it is 
desired to create a time-density wave. It will be apparent to one skilled in the art that the elements of 
Fig. 11В can utilized in multiple stages and in various combinations, such that a multiplicity of input 
waves 120 may be combined to yield time-density waves 190. In such a multiple-stage embodiment 
the mixing and combination may yield a conditioned scalar potential 400 wherein said conditioning is 
a function of the selection of the input waves. 


Fig. 12 illustrates an exemplary embodiment of a data processing system 1200 suitable for use as a 
controller, such as controller 1200 in Figs. 15-20 and Fig. 22-23, in accordance with embodiments of 
the present invention. The data processing system 1200 typically includes a memory 1236 that 
communicates with a processor 1238. The data processing system 1200 may optionally include input 
device(s) 1232 such as a keyboard or keypad, and output devices such as a display 1230 that also 
communicates with processor 1238. The data processing system 1200 may further include optional 
devices such as an audio device 1244, mass storage devices 1248 such as disk drives, tape drives, CD- 
ROM drives, and so forth, and ИО port(s) 1246 that also communicate with processor 1238. The 1/0 
ports 1246 can be used to transfer information between the data processing system 1200 and other 
computer systems, networks, data acquisition units, transmitters, receivers, phase conjugators, time- 
density wave generators, longitudinal wave generators, and other analog and digital hardware. The 
components of controller 1200 may be conventional components, such as those used in many 
conventional data processing systems, and may be configured to operate as described herein. 


Fig. 13 is a block diagram of embodiments of data processing systems that illustrates systems, 
methods, and computer program products in accordance with aspects of embodiments of the present. 
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invention. The processor 1238 communicates with the memory 1236 via an address/data bus 1348. 
The processor 1238 can be any commercially available or custom microprocessor capable of carrying 
out the operations required. The memory 1236 is representative of the overall hierarchy of memory 
devices containing the software and data used to implement the functionality of the data processing 
system 1200. The memory 1326 can include, but is not limited to, cache, ROM, PROM, EPROM, 
EEPROM, flash, SRAM, and DRAM. 


As shown in Fig. 13, the memory 1236 may include several categories of software and data used їп 
controller 1200: an operating system 1352; application programs 1354; and data 1356. As will be 
appreciated by those of skill in the art, the operating system 1352 may be any operating system 
suitable for use with a data processing system, such as OS/2, AIX or System 390 from International 
Business Machines Corporation, Armonk, NY, Windows 95, Windows 98 or Windows 2000 from 
Microsoft Corporation, Redmond, WA, Unix or Linux, a real-time operating system kernel, and so 

forth, The application programs 1354 are illustrative of the programs that implement the various 

features of the data processing system 1200 and preferably include at least one application that 

supports operations according to embodiments of the present invention, Finally, the data 1356 

represents the static and dynamic data used by the application programs 1354, the operating system 
1352, and other software programs that may reside in the memory 1236. 


As is further seen in Fig. 13, the application programs 1354 may include a data acquisition module 
1310, a digital signal processing module 1320, and a transmitter control program 1330. These 
modules carry out operations as described herein such as the acquisition, conversion, processing, 
storage, and recreation of conditioned fields, potentials and waves. The exemplary modules 1310, 
1320 and 1330 may operate in coordination with facilities of the operating system 1352 and obtain 
access to ИО ports 1246, digital signal processor 1240, mass storage 1248, memory 1236, and so 
forth. 


The data portion 1356 of memory 1236, as shown in the embodiments of Fig. 13, may include digital 
waveform representations 1360. These may be used in various embodiments of the invention to 
generate predetermined waveforms. They may also be used to store digital representations of 
waveforms received from, e.g., digital signal processor 1240 or external analog hardware through ИО 
ports 1246 which may be under the control of data acquisition module 1310. They may also be used 
for storing intermediate transformations of digitized signals such as sums and differences, phase- 
conjugate replicas, various spacetime curvature engines, and so forth. The digital waveform 
representations 1360 may also be used to produce specified transmissions from a transmitter, 
including interferometer transmitter systems as disclosed in various embodiments of the present 
invention. This may be done in various ways, such as by digital-to-analog conversion, which may be 
performed, for example, by digital signal processing software 1320 in conjunction with digital signal 
processor 1240, or external signal generators via I/O ports 1246. As will be apparent to one skilled in 
the art, these digital waveform representations 1360 can also be written to, and read from, mass 
storage devices such as storage device 1246. 


While the present invention is illustrated, for example, with reference to the data acquisition module 
1310, digital signal processing module 1320, and transmitter control module 1330 being application 
programs in Fig. 13, as will be appreciated by those of skill in the art, other configurations may also 
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be utilized while still benefiting from the teachings of the present invention. For example, these 
functions 1310, 1320, 1330 may also be incorporated into the operating system 1352 or other logical 
division of the controller data processing system 1200. Thus, the present invention should not be 
construed as limited to the configuration of Fig. 13 but is intendedment of the present invention, but 
may be any suitable nonlinear optically active mixer. The mixer sums the signal 1455 and its 
antiphase signal 1460, resulting in а net transversely polarized signal of zero. Mixer 1470 should 
include first, a conventional filter to remove any remaining AC and produce a good constant DC 
potential; and second, a nonlinear mixing function to produce a conditioned pulsed DC output. The 
output of mixer 1470 is then input into a suitable oscillator (not shown), such as a conventional phase- 
locked LC oscillator, that is adapted to produce a sine wave output from a pulsed DC input. The 
conditioned sine wave output (carrier) may then be transmitted conventionally (block 1475). 


Referring now to the receiver/demodulator 1479 section of Fig. 14B, the conditioned sine wave 
signal (carrier) output by modulator/transmitter 1477 is received conventionally in block 1480, The 
signal is passed to optically active phase demodulator 1490, Also input to the demodulator 1490 is 
the selected carrier 1465, being the same frequency that was input into mixer 1470 in the modulator/ 
transmitter section 1477. Phase demodulator 1490 is adapted so that the interference of carrier 1464 
with conditioned carrier 1475 removes (demultiplexes) the carrier frequency from the multiplexed 
conditioned signal, leaving only a conditioned scalar potential (i.e., а zero potential at a given bias 

voltage, carrying the hidden conditioning in the form of longitudinal wave dynamics). This scalar 
potential is then passed to optically active voltage phase detector 1495. Detector 1495 is adapted to 
demultiplex input signal 1455 from its antiphase replica 1460, The output from detector 1495 is then 
passed to resistive signal detector 1498, which may for example be a conventional pair of 
headphones, an audio speaker, a signal strength meter, or the like. 


Fig. 15 is a block diagram of a system for interfering scalar potentials in а target zone using at least 
two transmitters and predetermined spacetime curvature engines. The example teaches how 
transverse EM waves can be converted to a "hidden" form, “invisibly” transmitted from a first site to 
a second site, then reconstituted. One of the system's inputs is a spacetime curvature engine that may 
be produced, stored, and reproduced as provided for elsewhere within this invention. The spacetime 
curvature engine is modulated upon a time-density wave, also called a scalar potential. The 
conditioned time-density wave may then be modulated upon a prior-art carrier according to Figs. 
14A-14B. The resulting signal is passed to at least two transmitters and transmitted to a designated 
target zone. Interference between these conditioned time-density waves then reconstitutes the desired 
transverse waves in the target zone. 


Referring now to Fig. 15, system 1500 has three major components: a controller 1200 and at least. 
two transmitter systems 1520 to which the controller is operably connected. Each transmitter system 
contains a spacetime curvature engine generator 1540, a signal processor 1550, and a transmitter 
1530 with a suitable antenna system attached, which is preferably an antenna array capable of 
transmitting a set of predetermined transverse EM carrier wave frequencies, for example radar 
frequencies or short wave radio frequencies, A desired spacetime curvature engine is designated at 
the controller 1200, which transmits control signals corresponding to the desired spacetime curvature 
engine to each of spacetime curvature engine generators 1540, The function of a spacetime curvature 
engine generator is to condition a scalar potential with predetermined input signals. Each generator 
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1540 transmits its output, a conditioned scalar potential, to a signal processor 1550 in its respective 
transmitter system. The signal processor may use a technique such as that described with reference to 
Figs. 14A-14B to modulate scalar potentials from the generator upon a conventional carrier 
frequency. Under control of controller 1200, each processor 1550 sends its output, a conventional 
carrier modulated with a hidden scalar potential that has been conditioned with a designated 
spacetime curvature engine, to its respective transmitter 1530. Each of transmitters 1530 and 
particularly each of their antenna systems should be sited and adapted such that its beam can be 
directed toward a designated target zone. The spacing between the first and the second of transmitters/ 
antennas 1530 should be chosen with consideration of the carrier wavelength, to yield the desired 
interference effects in the target zone. If they are too close together compared with the carrier 
wavelength, then the interference will be minimal, as the arriving wave fronts may be only slightly 
out of phase, Ideally they should be situated an odd multiple of one-half wave distant from one 
another. Alternatively, other methods well-known in the art such as phased arrays of small antenna 
elements may be used to achieve the necessary phase control. The beams carrying the conditioning 
are then directed toward the designated target, arrive in interference zone 320 out of phase, and 
interfere there. This demultiplexes and demodulates the conditioning, resulting in the emission of 
chosen transversely-polarized electromagnetic radiation in the target zone. 


Fig. 16 is a block diagram of a variant system for scalar potential interference using multiple 
transmitter systems and producing the spacetime curvature engines from transverse waves. System 
1600 is conceptually very similar to system 1500. A primary difference is that in system 1600, rather 
than reproducing predetermined spacetime curvature engines by means of a spacetime curvature 
engine generator 1540, the engines are produced on-demand in a multi-stage process. A first process 
step is generation of transverse wave components by a transverse wave generator 1620 under the 
control of controller 1200. A second process step is the operation upon said transverse waves by a 
first phase conjugator 1630, whose output comprises pseudo longitudinal wave pairs. A third process 
step is the operation upon said pseudo-LW pairs by a second phase conjugator 1640 to produce 
conditioned time-density waves. A fourth process step 1650 is the conversion of the conditioned time- 
density waves by a spacetime curvature engine/transmitter into a form transmissible by a 
conventional EM transmitter. The conversion may preferably be done by a modulator 1412 or a 
modulator 1477. The resulting conventional transverse EM waves carrying hidden conditioning 190 
are then transmitted to a target zone. Where the beams intersect, interference occurs and the 
transverse waves that had been input into the conditioning are reconstituted in the target zone. 


The result in the interference zone may be exothermic (divergent, adding energy) or endothermic 
(convergent, removing energy). Biasing the electrical ground potential of scalar potential 
interferometer transmitters 1605 above the ambient ground potential in the interference zone 320 
produces heating, while biasing it below produces cooling. This phenomenon can be used to cause 
heating or cooling in the interference zone, and in and throughout any mass therein. Sharply pulsing 
the exothermic transmitters can produce a hot (exothermic) explosion in the interference zone, while 
sharply pulsing the endothermic transmitters will produce a cold (endothermic) "explosion." 


Fig. 17 depicts another scalar interference embodiment whereby a single transmitter with a steerable 
antenna may project a composite scalar potential beam created by mixing two conditioned scalar 
potentials. Unlike Fig. 16, however, rather than focusing on a predetermined spatial region, the 
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composite beam may be swept until it contacts a selected mass at various distances and angles from 
the antenna, and may produce a desired vacuum engine therein to act upon said selected mass and 
accomplish the desired changes to it. 


Referring now to Fig. 17, a block diagram of a single-transmitter swept-beam scalar potential 
interferometer system 1700 is shown comprising a controller 1200, a first time-density wave set 
generator 1715, a second time-density wave set generator 1717, a small delay generator/mixer 1705, 
and a steerable transmitter/antenna unit 1710. As in Fig. 16, a first set of conditioned time-density 
waves and a second set of conditioned time-density waves are created embodying at least one desired 
vacuum engine. Mixing the first and second sets of waves 1720-1730 in the delay generator/mixer 
produces a composite beam 1740, which is then passed to the antenna unit and transmitted. By 
steering the antenna under control of controller 1200 through azimuth and elevation, the beam may 
be directed at a distant mass 1750 where range is unimportant. When the beam strikes the mass, the 
composite beam’s conditioned scalar potential automatically produces interference in the material 
lattices, nuclei, molecules, atoms, etc. of an interference zone 320 within the mass, to form the at 
least one desired vacuum engine, at a distance which need not be predetermined. The beam can be 
swept across a multiplicity of masses at different ranges and radial angles from the composite 
interferometer 1700. For example, the beam can be played across a ditch or container containing a 
hazardous material to be treated, and gradually the selected vacuum engine forming in said material 
will alter and nullify the hazardous material. Such a system may have many uses, as will be apparent 
to one skilled in the art. Thus, the present invention should not be construed as being limited to the 
examples cited herein, but is intended to encompass any method that can be carried out by the 
apparatus and system described herein. 


Fig. 18 illustrates an embodiment that may add or remove spatial energy from a distant target, and/or 
deterministically alter matter in the target zone, by means of interference of conditioned scalar 
potentials. Scalar interferometer transmitter system 1600 is preferably comprised of transmitter 

systems such as 1520 or 1605, and a controller 1200. Antennas 1710 may be of a conventional type 
suitable for transmitting a selected carrier wave frequency such as a radar frequency. The output of 
each antenna is a carrier wave with selected spacetime curvature engines modulated upon it, as 
previously described. In the Fig. 18 example, the target zone 1800 may be a storage area for 
dangerous or environmentally harmful substances such as hazardous chemicals, nuclear waste, 
pathogens, and so forth, By selecting suitable spacetime curvature engines and causing their carrier 
waves to interfere in an interference zone 320 within the storage area, the substances may be altered 
from a safe distance by converting them to materials that are not harmful. It will be apparent to one 
killed in the art that the Fig. 18 technique may be applied to a variety of materials, which may be 
located at remote distances from the site of interferometer transmitter 1600. It will also be apparent 
that the alterations may consist of the breaking of chemical bonds by heat; transmutation of an 
element to a different element or isotope thereof by flipping of quarks within the element’s nucleons, 
causing protons to change into neutrons or vice versa; and so forth. 


In another aspect, the apparatus of Fig. 18 may be used to hasten the decay of long-lived and 
dangerous radioactive isotopes. 


A further discussion will explain the particular mechanisms involved in modifying the decay rates of 
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nuclear materials. Nuclear physics models assume that, within a heavy slow-decaying nucleus, there 
are a particles that “rattle around” a very large number of times before spontaneously tunneling 
through the surface and escaping, to provide & decay. For the long-lived decay of 238U, e.g., the a 
particle must present itself at the barrier some 1038 times before it succeeds in tunneling through. 
Hence an ot-decay will likely occur on the average of once every 4 billion years! The disintegration 
energy of this long-lived 2380 nucleus is 4.25 MeV. However, the transmission coefficient of a 
barrier is very sensitive to small changes in the total energy of the particle seeking to penetrate it. As 
an example, a change in the disintegration energy to 6.81 MeV results in barrier penetration of the ot 
particle very quickly — indeed, in only 9.1 minutes. By use of time-density charging, it is 
straightforward to raise the disintegration energy of an otherwise long-lived 2380 isotope to 6.81 
MeV or even higher, after a certain longitudinal EM wave radiation time. (In this instance, the 
addition of necessary phase conjugates to accomplish time-density charging happens in the vicinity of 
the irradiated nuclear mass.) It follows that a readily usable process can be designed to decay the long 
lived 238U isotope quickly, and similarly with other radioactive isotopes having very long half-lives. 
Indeed, "mixes" of appropriate spacetime curvature engines can be designed to minimize actual 
radioactive emission, with the vacuum itself undergoing energetic processes that accept the excess 
energy in virtual state rather than radiating it away into 3-space as observable transversely-polarized 
nuclear decay contaminants. Nuclear wastes can be irradiated at a safe distance by an interferometer 
such as 1600. Alternatively, the interferometer 1600 can condition the local vacuum in a specified 
disposal region by projecting the desired spacetime curvature engines, which become imposed on 
matter in the region by time-charging and subsequently emitted over a period of time through the 
process of excitation decay. Then the isotopes to be nullified can just be transported into the area and 
"parked" there while the conditioned active vacuum performs the necessary nullifying electronuclear 
interactions 


Fig. 19 shows an apparatus that may serve to alter and nullify hazardous chemical wastes by creating 
time-reversal zones within a reaction vessel. A time-reversal zone has the characteristic of reversing 
the electrical attraction and repulsion forces upon many charges within the zone. In such a zone, a 
hydrogen bond may become an anti-hydrogen-bond, thus loosening the bonds. As the bonds break, 
the chemicals may be altered to harmless new forms. As an example, the H-bond interactions in a 
hazardous chemical compound are due to protons. As time passes and the time-reversal zone 
strengthens due to time-density charging, the exposed hydrogen ions (protons) in the chemical 
acquire additional time-density charge, whereupon some begin to repel (due to the time-reversal of 
their attraction) while others continue to attract (due to the remaining time-forward component). As 
the time-reversal strengthens, repulsion equals and overtakes attraction, thereby dissolving the H- 
bond. The chemical thereby separates into component parts and component chemicals. Exposure can 
continue until the remaining chemical byproducts are harmless. In this manner, hazardous chemicals 
— including dangerous chemical warfare agents — may be rendered harmless. For the safety of 
operating personnel, the time-reversal zone may be established inside a protective reaction vessel 
from a little distance away. 


Referring now to Fig. 19, a data processing system or controller 1200 is operatively connected to a 
detector array 1920 capable of detecting, by means of sensors 1950 positioned within a reaction 
vessel 1900, the chemical composition or other physical parameters of the chemical being treated as 
may be necessary to determine when treatment is complete. The reaction vessel contains a 
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can be accommodated, the addition of further quintessence 
would destabilise the immense black bole, resulting in the 
Big Bang, 


[0355]. Iis possible to predict this critical mass, using the 
radius of quintessence as a benchmark. Given the nine 
Spatial parameters present im the metric tensor, used in 
general relativity we find that the actual formula for the 
adus of quintessence; r, is mathematically in agreement 
‘with general relativistic theory when: 


[0856] This again supports the 9 dimensional view of 
Space (so crucial in superstring theory). Moreover, the size 
of the vibrations of quintessence can tus be calculated as 
[0357] The volume of each quintessence is t 
[0958] So to be accommodated within unit volume of 
Space time, with no imervening apparent space time, (given 


that esch оГ 9 overlapping quintessences are required) would 
теше approx 


[0359] As ihe mass of quintessence is mahic*=7. 373.10" 
эз kgsec (eq. 1). Then he mass of of the Universe, to wo 
dezimal places, is 

IM ою 
[0860] This is in close agreement with a recent estimate of 
the mass of the Universe from COBE and other satellite 
data, which estimates. the mass o be 100 trillion trillion 
"lion trillion tonnes (10° kg), f 


19860) Moreover, the early formation of the galaxies can 
be readily explained, it is likely that in such a big bang some 
very smal black holes might have prevailed and that these 
formed the seeds of the galaxies we see toa. 

[0362] The event horizon, calculated from the Schwarizs- 
child radius, of such an immense black hole is ~10" m, 
‘which would have allowed Guth inflationary component 19 
the early expansion ofthe Universe. 


16863] 1а addition, inflation may result directly from the 
observation tbat once electrons have formed from the pri- 
odia soup of quintessence, they emit gravitons which in 
"ura repel space time, whit might also result in another 
cosmic inflationary cycle, 


[0364] Most importantly quintessence theory explains the 
Big Bang from first principles and and is capable of accu- 
rately predicting the mass of the Universe 

[uses] 
[0366] Foremostly, these observations allow a fundamen- 
tal understanding of energy. The quantum physical, mini- 
mum component of energy is Planck's constant; . To define 
the minimal component of mass, using the standard energy 
equivalence formula; Emme", such а minimal mass (mj) 
would be required о have the value equivalent to; m ic" 
CA). The total mass of a system (m) would then be; mem 
‘where n, îs the number of those minimal units, Thence, the 
{otal energy of а system can be derived from the minimal 
energy; һ, multiplied by the number of these energy units 
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(6). Thus as, Еее”, then also Еее? and substituting 


"fei the energy equivalence formula has the more 
Toles! formulation: 

EM w 
[0367] Thus the energy of a system is equivalent to the 


minimal energy unit; h, multiplied by the number of those 
minimal energy units (n) 

[0368) This leds directly to a deeper understanding of 
‘wave partiele duality and the wave nature of matter. 


[0368] This is encapsulated by the quintessential energy 
Formule 
[0370] As conventionally Bkienp, thea 

ite BE а 
юл) and 

EN on 
[0972] ака 

este, en 
[0373] Importantly, as indicated by equation (2b) energy 
having no quintessence; would have a wavelength of По: 
ду. Specifically pure energy containing no quinteseaces, 
‘would have a lambda of infinity. According to quantum 
mechanics an infinite wavelength would result in the prob- 
bility of that energy being anywhere. As enerey itself bas 
то electrical charge i would not be impeded by the permit- 
tivity and permeability of the three dimensional space-time 
anice. Moreover, energy would not Бе detectable in three 
dimensional space-time, unless it interacted with maner, as 
"m the EPR experiments. Indeed, energy is not observed 
When not bound to any form of mass or particle. 
[0374] Thus equation 2b, takes us to our original assertion 
regarding the existence of pure energy. 


-Eneray is not bound by the space-time 1 


[0375] Thus, as the EPR experiments suggest the exist- 
fence of energy separate from matter and thus separate from 
the three dimensional space-time ке, it is interesting to 
Jind that experiment suggests the existence of free energy in 
a continuum separate fom space time and matter to produce 
the effects of quantum teleportation." 47 


[0376] This is not, however, teleportation across an addi- 
tional dimension, this is a (etm to describe in partially 
familar terms the dissociation of energy from the three 
dimensional space-time lattice. AS line is inextricably 
linked to each dimension of space, the effects of energy 
would be inextricably linked to the events, such as the 
creation of virtual particles, we see interacting within space- 
time. cis unlikely that observers have any direct day to day 
experience to explain quantum events. Nevertheless, quin 
tessence theory may have given us a window ino the 
hitherto hidden workings of the Universe. Thereby, the 
mystery of the uniformity of the Universe, across distances 
‘which the speed of light could not apparently averse, is 
readily explained by the fact that the free energy contained 
in the Universe is not hound by the space-time lattice 


10377] Io the case of light, due to the exceedingly small 
masses involved, there would be relatively салу exchange of 
matter with free energy within a photon. This would make 
the photon the ideal experimental ool o look for energy 
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multiplicity of phase conjugate apparatus 1000 with appropriate materials chosen to act as phase 
conjugate mirrors therein. A quantity of at least one chemical to be treated 1910 is placed within the 
reaction vessel in proximity to at least one phase conjugate apparatus 1000. The production of time- 
reversal zones within apparatus 1000 is then enhanced by means of pumped phase conjugate mirrors 
1010. The pumping is carried out by the introduction of electromagnetic waves into the reaction 
vessel and into the midst of apparatus 1000, by a multiplicity of suitably-placed antennas 1940. 
Pumping is effective for the reasons explained with reference to Fig. 9C. 


The method of Fig. 19 will work on a multiplicity of hazardous chemicals at once, since H-bonds and 
other ionic bonds are affected, weakened, and dissolved in the various chemicals simultaneously. It 
will be apparent to one skilled in the art that such an apparatus can be employed advantageously in 

the processing of many different kinds of chemicals, including mixtures, and can also be used to 
enhance the production of desired chemical reaction products, rather than solely to decompose 
chemical wastes. 


20 is a diagram of an exemplary mobile interferometer system that may be used, e.g., to 
decontaminate an area such as a civilian city or a combat zone previously contaminated by biological 
warfare attack, chemical spillage, etc., to render it safe for human occupation and living without 
protective masks and clothing. The system preferably makes use of an interferometer transmitter such 
as that described with reference to Fig. 7 or 15 that is augmented with a scanning capability. In the 
Fig. 20 embodiment, a target zone may be scanned (to determine the nature of the materials therein) 
through an area or volume at a distance. Thus this method may also be effective even when the type 

of contaminant is not known in advance. 


The scanning may be done as follows. First, the interferometer device is set to endothermic mode, by 
biasing its ground potential lower than that of the target zone, to obtain a radiation signature 
(spacetime curvature engine) of substances in the target zone. The returned signature may be 

digitized and compared with a database of previously obtained signatures of known substances, to 
determine a best-fit match. The precise anti-engine corresponding to the determined signature may be 
read from the database, or calculated on demand, and passed to the interferometer, after first having 
been converted to a conditioned scalar potential modulated upon a conventional transverse EM 
carrier wave. 


The interferometer is then set to transmit mode, by biasing its ground potential higher than that of the 
target zone, and the conditioned carrier is transmitted into the target zone for a suitable period of 
time, thus time-charging mass within the target zone with the selected anti-engine so as to render the 
harmful substance harmless. Alternatively, the signature returned by the scanning operation can be 
phase-conjugated on demand to produce an appropriate anti-engine, and the amplified anti-engine 
transmitted into the target zone. 


Turning now to Fig. 20, system 1700 is an interferometer transmitter system preferably utilizing an 
embodiment of the present invention such as system 1500 or 1600, having a controller 1200 
containing a database that may be stored in mass storage 1248 of known spacetime curvature engines 
and their corresponding anti-engines. System 1700 also includes an interferometer transmitter/ 
scanner device mounted on a team vehicle 2010, which is preferably a chemical/biological/radiation 


lel Jbcadenipatent hem (48 of 61)24.112003 21:01:36 


The Tom Bearden Website 


(CBR) shelter vehicle to protect the occupants therein. An operator 2000, who may ride within 
vehicle 2010 or may direct its operation remotely, operates system 1700 by interacting with processor 
1200 by means of conventional data processing input and output operations such as a keyboard and 
display, wireless telecommunications link, or other equivalent means. The operator selects a target 
needing treatment such as a building 2020, a boat or equipment 2030, a populated place 2040, a 
vehicle 2050, or other structure or place needing treatment, and by interacting with controller 1200 
aims the interferometer scanner at an interference zone 320 in order to "read" the signature of the 
contaminant, Controller 1200 then compares the returned signal from the zone 320 with a database of 
signatures of known substances and determines the best-fit match using algorithms that are well- 
known in the fields of data processing and signal processing. The operator then sets the 
interferometer transmitter into a transmit mode and the determined anti-engine 720, having been 
conditioned upon a scalar potential 190 and modulated upon a conventional transverse EM carrier 
frequency, is transmitted into the selected zone 320. 


The system of Fig. 20 is further illustrated by Fig. 21, a flowchart showing steps of a process, 


according to embodiments of the present invention, to utilize a database of predetermined spacetime 
curvature engines in combination with interference between conditioned scalar potentials to alter and 
treat a specified agent such as a pathogenic agent. At step 2100, a signature of the agent to be 
decontaminated is obtained. At step 2110, a database is searched for an anti-engine appropriate to the 
determined agent. At step 2120, if an appropriate anti-engine was found, control passes to step 2140 
in which the controller 1200 is programmed with the determined anti-engine. Thereafter at step 2150 
the target zone is irradiated with the determined anti-engine. At step 2160 a determination is made as 
to whether there may be additional agents requiring treatment. If the result of the determining step 
2160 is YES, then control passes back to step 2100 and the process may be repeated as necessary. If 
at step 2120 the appropriate anti-engine was not found in the database, then control passes to step 
2130 wherein the operator 2000 selects an alternate spacetime curvature engine that may be helpful to 
mitigate the contamination even though it may not be specific to that particular contaminant (e.g... 
hydrogen peroxide may be effective against multiple pathogens), Control then passes to step 2140 as 
previously described, If at step 2160 no more agents need treatment, then the process of Fig. 21 ends. 


Fig. 22 dep 


s a mobile system that may be used, e.g., for biologically decontaminating a target 
zone, preferably utilizing a database of predetermined spacetime curvature engines, according to 
embodiments of this invention. A mobile single-transmitter swept-beam scalar potential 
interferometer system 1700 operated by an operator 2000 treats a designated contaminated area 2230, 
depicted in the illustration as farm land, although the treatment may be applied to a great variety of 
areas and types of contamination, The interferometer is set into scanning mode and the target zone 
scanned. The results as passed to controller 1200 and compared with a database of known 
contaminant signatures (not shown). If the type of contaminant matches a known signature and a 
database 2220 contains an appropriate anti-engine specific to the contaminant, the anti-engine is 
programmed by the controller and transmitted on conditioned scalar beam 190 into an interference 
zone 320. If the type of contaminant is unknown or no specific anti-engine is available, the operator 
may select a mitigating anti-engine from database 2210 of general-purpose and broad-spectrum anti- 
engines and send it to the target zone. 


ig. 23A shows an apparatus that may be used, e.g., for neutralizing a biological agent wherein 
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spacetime curvature engines are calculated for the specific agent, which may be a virus or a 
mycoplasma, and may include that same virus or mycoplasma even after it has already infected a 
living cell and dumped its genetics into said infected cell, thereby converting the cell to a host factory 
that makes more infectious agents (viruses). As an example, this would include a vaccine that is 
found to be contaminated by viruses (it is extremely difficult to produce bacterium vaccines, e.g., 
where the bacterium is not contaminated and infected by undesirable pathogens and viruses). As ап 
example suppose a smallpox vaccine is inadvertently contaminated by HIV virus, of the type that 
induces AIDS. The need for the vaccine may be desperate, and no other vaccine available (such a 
scenario can easily arise, particularly in terrorist attacks on U.S. cities or impending attacks with 
smallpox agent). In this case, the "delta" spacetime curvature engine existing between (1) the normal 
vaccine bacterium without HIV infection and therefore with normal genetic material, and (2) the 
vaccine bacterium with HIV infection and altered genetic material) is determined or calculated. These 
resulting "delta" engines are then phase conjugated (time-reverse). Amplified time-reversed "delta" 
antiengines are then produced by the interferometer in its interference zone. The zone is scanned 
through the vaccine, with sufficient dwell time to produce time-reversal of the genetics in the 
bacterium, back to before the HIV virus dumped its genes. In this case, the genetics of the bacterium 
are altered from the "infected" case back to the "uninfected" case, and the vaccine is cleansed. Fig. 
23A shows this methodology and process for decontaminating a biologically contaminated fluid, 

area, vaccine, etc. 


A variant of the methodology may be used whereby in a desperate situation the contaminated vaccine 

used to vaccinate the populace against smallpox. Then that populace is treated individually by 

scanning irradiation as described previously, to reverse the HIV infection and eliminate the HIV 
viruses and their genetics from the contaminated individuals. 


Referring now more specifically to Fig. 23A, a block diagram depicts an interferometer system and 
apparatus 2300, according to embodiments of the present invention, that may be utilized to perform 
the functions of system 1700 within a mobile decontamination system such as that described with 
reference to Figs. 20 and 22. Apparatus 2300 may be used to alter matter 2360 by, e.g., altering the 
rate of a nuclear reaction, such as to induce quick q-decay in samples of otherwise longer-lived 
isotopes, or to scan and/or alter a chemical agent or biological specimen. It may also serve to 
decontaminate a biologically contaminated fluid, vaccine, etc. when the contaminant is known. A 
first and a second interferometer transmitter unit each comprise a power unit 2310 providing power to 
a conditioned scalar potential beam unit 2320, which is in turn operably connected to a beam 
transmitter 2330 and a beam receiver 2340. The beam transmitter is adapted to transmit EM signals 
to, and the beam receiver is adapted to receive EM signals from, a scanning antenna horn or beam 
transducer 2350 that may be aimed at target matter 2360. Both interferometer transmitter units are 
controllable by switch/controller unit 1200, being a controller as previously described herein. The 
controller's function may be augmented by a conventional mobile display device 2380 and a 
conventional operator station 2385. The controller retrieves a designated delta vacuum anti-engine 
embodying the delta between a normal and a contaminated fluid from a database, programs a photo 
unit 2380 and the interferometer transmitter units with the anti-engine, and applies the anti-engine to 
an interference zone 320 within the material under treatment. A photo unit 2380, as will be described 
ig. 23B, may be used to determine when sufficient time-charging has occurred and 


to monitor the progress of the Fig. 23A proce: 


with reference to 
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Ina variant of Fig. 23A, the method may be used even when the contaminant is unknown, If the 
particular genetics cannot be calculated (as for unknown variants of the infesting virus), then the 
interferometer may shift to basic longitudinal EM wave pair transmissions, so that strong longitudinal 
EM pump waves are produced in the interference zone. That interference zone may then be scanned 
through the contaminated vaccine, with sufficient dwell time to time-reverse the infected bacterium 
and thereby reverse and eliminate the HIV genetic material. This is the simple "eraser" method, 
where the undesired infection in the bacterium is simply "genetically erased" by time-reversal 
(dedifferentiation back to а previous cellular form when there was no genetic infection). 


In yet another variant, the 


ig. 23A apparatus can be used to speed up the © -decay of atomic nuclei 
by inducing a change of nuclide in an isotope by increasing the energy of ot -particles conventionally 
forming within the nucleus and approaching the edge barrier, thus causing quick quantum tunneling 
of the @ -particle. As previously described, increasing the energy of the interior ot -particles inside the 
long-lived isotope of 2380 so that the disintegration energy of the nucleus increases from 4.25 MeV 
to 6.81 MeV decreases the decay time from about 4 billion years to 9.1 minutes. The same is true of 
most other nuclei above the mass number of 4He. While it will be apparent to one skilled in the art 
that several embodiments for inducing quick & -decay can be produced from the principles taught 
herein, the induced ot -decay іп 2380 is given by way of example and not by way of limitation. 
Referring again to Fig. 23A, a very precise "microscope" scalar potential interferometer uses laser- 
like beams to project conditioned scalar potentials upon a sample of material for close focusing in an 
interference zone. A small interference zone 320 is produced, and may be scanned inside a sample of 
a material 2360, which may be 2380, placed in the target zone. By means of controller 1200, a 
spacetime curvature engine is chosen that is appropriate for adding energy to ot -particles via time- 
charging. Conditioned longitudinal EM waves carrying the determined engine in each beam irradiate 
the material for an exposure duration sufficient to produce significant time-density charging in the 
material. Interference adds excess energy directly to the atomic nuclei in the material, and therefore 
in and on the free ot -particles inside the nuclei. As the disintegration energy of the nuclei increases, oc 
-particles begin tunneling through the edge barrier, slowly at first and then with increasing frequency. 
Conventional radiation detectors may be used to detect the onset of the phenomena, the emission of at 
-particles by decay, and other energy-balancing decays that occur subsequently in the nuclei after 
each а emission. A larger and more powerful version of the Fig. 23A embodiment can be used to 
scan and process larger quantities of radioactive wastes. 


Referring now to Fig. 23B, a diagram is shown depicting a measurement instrument array 2398 
suitable for performing the functions of photo unit 2380 for detecting the presence of time-density 
charging and the initiation of time-charge excitation decay. A multiplicity of detectors is arrayed 
through a space 2399 to be instrumented. The detectors may include thermometers 2395, calorimeters 
2392, film radiation detectors 2393, and radiation counters 2394, all of which may be conventional 
varieties known in the prior art. The detectors may be operatively attached to a controller 1200 which 
is adapted to note state changes in the detectors. The array 2399 may also be operatively attached to a 
power meter 2391 that is adapted to measure the power input to the array. The detectors within the 
array 2398 are divided into three sets. A first set are detectors with very similar past time histories, so 
that all will agree in indicating the presence of either conventional or time-charge-related phenomena. 
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A second set are detectors with very dissimilar past time histories, so that all will agree in indicating 
the presence of conventional phenomena, but not all will agree when time-charge-related phenomena 
are encountered. A third set are detectors adapted for detecting the onset of excess energy emission. 
Excess energy emission may be defined as a difference between the amount of input energy measured 
by the power meter and the amount of energy detected by said third set. Detection by the first set and 
not all of the second set indicates the onset of time-charging-related phenomena, particularly the 
involvement of longitudinal EM waves, time-reversal zones, and time-density excitation charging. 
well as inversion of the laws of charge attraction and repulsion in time-reversal zones. When in 
addition to the foregoing (detection by the first set and not all of the second set) the third set detects, 
the presence of excess energy is indicated and the decay of time-density excited states is underway. 
At this point, the instrumented region is now an open dissipative system transducing longitudinally- 
polarized and time-polarized electromagnetic energy from the active vacuum. As such, classical 
thermodynamics no longer applies; instead, the nonequilibrium thermodynamics of an open 
dissipative system now applies. 


Fig. 24 illustrates a modified electrolysis apparatus using engineered time-reversal zones to form 
quasi-nuclei which then "decay" into the new full nuclei; e.g., to form quasi-nuclei of deuterium 
nuclides and/or ot particles which then decay into real deuterium nuclides and/or alpha particles as the 
time-reversal zone diminishes and reverts to a normal time-forward zone, 


In a first aspect of this embodiment, deuterium is produced in an aqueous solution by adapting and 
altering normal electrolysis processes, via the deliberate use of time-reversal zones. First, a 
conventional electrolysis apparatus is assembled using an aqueous medium and palladium electrodes 
2420 to adsorb Н+ ions (free protons) 2430 from the normal ions in the solution. Next, a time- 
reversal zone 800 is formed, preferably as previously described with respect to Fig. 10 or 11A, 
preferably adjacent to at least one of the palladium electrodes. The time-reversal zone reverses the 
conventional electrical law that like charges repel. Within the zone, now H+ ions (protons) attract. 
The adsorbed H+ ions in the palladium electrodes thus exert а powerful attracting force upon Н+ ions 
in the solution, so that they are attracted toward the palladium, Although the Pauli exclusion principle 
prohibits individual fermions from being time-reversed, in even multiples of 2, 4, 6, ete. fermions can 
be time-reversed by acting as pseudo-bosons. Using parentheses to indicate a quasi-nucleus not fully 
bound by the strong force but also bound by the reversed electrical force (attractive now rather than 
repulsive), in the time-reversal zone 800, many of the free protons will be attracted together in pairs, 
in the following reaction: 


GH! + ,H!) = 2H!) = XD? [1] 


Equation [1] makes no sense in conventional nuclear or chemical reactions; however, in a time- 
reversal zone two protons may be attracted together, very closely, so that each enters the much- 
reduced strong force region of the other. They now constitute a pseudo-nucleus that is a novel isomer 
of deuterium, but still has two protons rather than a neutron and a proton. So long as the time-reversal 
zone holds, the two protons are bound firmly together by the reversed electrical force between them, 
now attractive rather than repulsive. Instead of negative virtual charges in the quantum-mechanical 
active vacuum being drawn to the ¿(D)? nucleus, positive virtual charges are drawn to it. So the 


positive charge of the pseudo-nucleus increases nonlinearly, rather than decreasing due to the 
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shielding by negative virtual charges as occurs in conventional time-forward zones. To some extent 
the nucleus becomes "supercharged" by this unusual action of the virtual particles in the active 
vacuum in а time-reversal zone. 


Then the time-reversal zone 800 is allowed to decay gradually and revert to a normal time-forward 
zone. As it does, the strong force recovers its normal strength much faster than the electromagnetic 
force zeroes and then reverses and recovers its normal direction and strength. Thus during the decay 
the two components of the quasi-nucleus are attracted even more strongly by the rapidly increasing 
strong force, so that extreme pressure toward formation of a true nucleus now exists and acts on the 
two components. Both charge and energy of the pseudo-deuterium nucleus and its constituent quarks 
are now highly unbalanced and in an excited state, and the (D)? nucleus is in a state of time-charge 


excitation. It decays in this case by flipping one quark in one proton, or by 
2(D)? = (gn! + 4H! + energy) > ,D + energy [2] 


Some of the excess energy from the transition will radiate away as virtual photons absorbed by the 

readjusting vacuum itself; i.e., as a readjustment of the vacuum due to positive virtual charges 

surrounding the D nucleus being expelled and negative virtual charges rushing in, as the time-reversal 

zone disappears and time in zone reverts back to its conventional forward passage. The remainder of 
the energy may radiate away as ordinary photons, constituting excess heat in the fluid. 


In summary, by deliberately producing a time-reversal zone, the electrical charge law is inverted to 


assemble like-charged (positively charged) protons into pairs. The strong force is significantly 
weakened and may even be very slightly reversed, and the gluon forc 


in the nucleons are 
significantly weakened so that the quarks therein are nearly free and easily flipped in orientation, 


and curved spacetime causes a quark in one proton to flip, converting that proton into a neutron, and 
thi 


is a preferred reaction in this novel case. This converts the proton pair pseudo-nucleus into a true 
deuterium nucleus. The method is simple and relatively inexpensive, and it uses this particular one of 
a huge number of new and previously unrecognized "nuclide-assembly" nuclear interactions at low 
energy in what otherwise would be merely conventional chemical interactions. Time-density energy 
is actually equivalent to highly compressed conventional EM energy, indeed on the order of that. 


Then as the zone decays from time-reversal to time-forward, the readjustment of the active vacuum 


normally utilized in known nuclear reactions. This powerful energy is merely being used in 
compressed form, rather in the brute force form presently employed in high energy physics. 


Ina second aspect of the Fig. 24 embodiment, helium 4 nuclei (alpha particles) may be produced in 

an aqueous solution by adapting and altering normal electrolysis processes, via the deliberate use of 

time-reversal zones and their decay. Again referring to Fig. 24 and the previously-described 
apparatus, many of the protons in the time-reversal will be attracted together in fours, by 


2(H! + 1H!) = 4( H1) = 4(4P)* = (He) [3] 


where (4P) means 4 protons in a pseudo-nucleus and (Не)# means the pseudo nucleus of helium 
except that the normal 2 neutrons of helium each have one quark flipped so they are protons rather 
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than neutrons. Equation [3] makes no sense in present nuclear or chemical reactions, which are 
considered in time-forward zones only. However, in a time-reversal zone it represents the attracting 
together of four protons, very closely, due to the reversal of the electrical repulsion into electrical 
attraction, and due to the dramatic reduction of the strong force. The four bound protons now 
constitute a pseudo-nucleus that is a novel isomer of helium 4, except that one quark in each of two 
of the protons is oriented wrong for helium, the gluon forces are significantly weakened, and the 
quarks are nearly freed and easily flipped. So long as the time-reversal zone holds, the four protons 
are bound firmly together by the reversed electrical force. As in the previous aspect, positive virtual 
charges are drawn to the pseudo-nucleus, which may become "supercharged" by some fraction. Then 
the time-reversal zone is allowed to decay gradually. As it does, both charge and energy of the 
pseudo-helium nucleus are now increasingly unbalanced, and the «Не? quasi-nucleus is in an 


increasingly excited state, now heightened by the rapidly increasing strong forc 


. The ,(He)4 quasi- 
nucleus decays in this case by first flipping one quark in one proton, and then flipping one quark in 
another proton, or by 


4(He)* = (yn! + 3НЗ + Energy) > 2( gn! + 1H!) = He“ + Energy [4] 


The decay process is similar to that described for the first aspect of the Fig. 24 embodiment, with part 
of the excess energy being absorbed by the readjustment of the active vacuum and local spacetime 
curvature, and with the other part of the excess energy being emitted as normal transverse photons, 

comprising excess heat in the fluid, 


Fig. 25B is a block diagram showing a means of creating an amplified phase-conjugate replica wave 
by pumping a nonlinear medium. A phase-conjugate mirror 2555 can be any suitable nonlinear 
medium possessing the properties of а phase-conjugate mirror 1010, as was illustrated and described 
with respect to Fig. 25A. An input wave 120 may be an ordinary, time-forward incident transverse 
EM wave impinging upon PCM 2555. The PCM will emit a phase-conjugate replica 2570 of the 
incident wave. To obtain amplification of the replica wave, pumping is used. Pumping is done by 
inputting a multiplicity of transverse pump waves 2560 into the PCM 2555. Within the nonlinear 
medium of mirror 2555, the pump waves superpose with any other waves that may be present, 
causing their amplification. As a result of pumping, the time-reversed replica wave will have a larger 
‘magnitude than its corresponding input wave. The method 2550 of Fig. 25B may be utilized in 
embodiments of the present invention wherever it is desired to create a phase-conjugate replica wave 
that is amplified with respect to a given input wave, which may be a signal given off, e.g., from a 
mass, such as a living body. Such an amplified replica wave can be used to time-reverse a mass, as 
will be shown in Fig. 26A, or as part of a process such as that shown in Fig. 26B to induce desired 

state changes in a mas 


Fig. 26A depicts a time-reversal of a mass by applying an amplified vacuum anti-engine, Referring 
now to Fig 26A, a vector 2605 is the time axis of Minkowski space-time for the frame of reference 
within which a given mass exists. The vector 2605 represents the conventional forward direction of 
time-flow, and a point on said axis may be expressed mathematically as a positive value of a time 
variable. Thus on the axis 2605, the mass at a current time value is represented by the mass 2620. A 
mass 2630, being the same mass as 2620 but at an earlier time (i.e. at a smaller value of the time. 
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variable on the time axis), may be considered a previous mass-state for the mass 2620. A first 
vacuum engine 2625 represents the current set of spacetime curvatures (per general relativity and 
unified field theory) associated with and producing the mass 2620 and comprising its current physical 
and energetic state. А second vacuum engine 2635 represents the set of spacetime curvatures that was 
associated with and comprised the mass 2630 at the previous time depicted. In order to time-reverse 
the mass 2620 to its previous state 2630, a third vacuum engine 2615, called a delta anti-engine, must 
be created. The delta anti-engine is a phase-conjugate (time-reversal) of the exact difference between 
the first (current) vacuum engine 2625 and the second (previous) vacuum engine 2635. Moreover, to 
time-reverse the mass 2620, the magnitude of the delta anti-engine must exceed the magnitude of the 
current engine. The delta anti-engine may be created and amplified using embodiments of the present 
invention. One such embodiment is the pumping process 2550 in which transverse pump waves 2560 
are pumped into the mass 2620, and the mass that is desired to be time-reversed itself performs the 
role of the phase-conjugate mirror or nonlinear medium 2555. Another suitable embodiment is the 
pumping of the mass 2620 by longitudinal EM waves, which constitutes pumping in the time domain 
and thus time-reverses the mass back to an exact previous physical condition. 


Fig. 26B depicts an alternate embodiment making use of aspects of the process 2600 to alter a mass 
2620 to a desired state that it may never have previously possessed. A second vacuum engine 2690 
embodying a desired state to be imparted to the mass is utilized. The second engine may be created in 
various ways, as taught by the present invention. Fig. 26B depicts creation of the second engine 2690 
from a chosen second mass 2692 having a prior mass state 2894 with an associated prior-state 
vacuum engine 2696. The delta of longitudinal wave pairs comprising the first engine 2625 and LW 
pairs comprising the second engine 2690 is phase-conjugated to produce a combined delta anti- 
engine 2655. In order to effect a state-change upon the mass 2620 — as in the 2600 process — the delta 
anti-engine’s magnitude must exceed that of the current engine 2625 of the mass being treated. Thus 
the delta anti-engine should likewise be amplified before use. Then applying the amplified delta anti- 
engine 2655 to the mass 2620 alters the mass along a delta spacetime trajectory 2675. By controlling 
the precise make-up of the second engine, and consequently the derived delta anti-engine, the delta 
trajectory can be steered to any new state desired. In other words, after adding the second vacuum 
engine, pumping with longitudinal EM waves deviates the time-reversed trajectory. The mass and its 
internal structure are altered into a new form with a new structure which it need never have had 
previously. 


Conditioned EM fields, potentials and waves may be used for the treatment of living cells, for the 
purpose of healing any form of cellular damage. Fig. 27 is a block diagram of a treatment unit for 
treating a living body, utilizing several teachings of the present invention in combination. The 
embodiment shown in Fig. 27 time-reverses an entire cellular mass — including altered genetics, as in 
AIDS — back to a previous healthy state. This embodiment is capable of reversing any kind of cellular 

damage or disease, including physical damage, genetic damage, damage due to infections, toxins 
chemical poisoning, nuclear radiation, metabolic changes, etc. It is theoretically capable of reversing 
the physical effects of aging. Time reversal physically changes the cell and all its internal parts, 
including its genetics and the molecular constitution of its amino acids, proteins, etc. The limitation 
of this embodiment is that the treated cells can only be reversed back to those physical states in which 
the cells, or their progenitor ancestral cells, actually existed at some time in the past. Thus this 
embodiment is incapable of curing congenital defects, e.g., since the affected cells never possessed а 
normal state. On the other hand, cancer, leukemia, infectious diseases, hardening of the arteries, 
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arthritis, and other diseases of cellular disordering from a previous normally ordered state, can all be 
treated and cured, since there existed previous normal states. 


The following is a discussion of the theory involved in the embodiments that will subsequently be 


described with respect to Figs. 27-29. The embodiments take advantage of iterative phase 
conjugation interactions that can occur automatically in the highly nonlinear cells and tissues of an 
irradiated body. The wider the irradiation bandwidth, the greater the iterative phase conjugation. 
However, indiscriminately bombarding the body with broadband noise — as in the case of prior-art 
broadband noise irradiation with a Lahovsky oscillator — is not helpful, since the damage that could 
potentially be induced by random iterative phase conjugation could exceed such a treatment’s healing 
potential. Instead, the body, its cells and tissues, and all their parts down to the smallest constituents, 
are used as phase conjugators. Transverse EM wave inputs must be limited to only the desired 
energies so that only the desired longitudinal EM pump waves and time-density waves will be 
produced. This invention discloses a remarkably simple, but non-obvious, means to accomplish this. 


To ensure that phase conjugate radiation produced by shallow body tissues penetrates into deeper 
body tissues such as the bone marrow, a dense signal environment is induced with multiple signals 
incident simultaneously. (This is contrary to the prevailing "energy deposition in tissue" view which 
credits the superficial intervening tissues with absorbing incident energy to block its passage deeper 
into the tissues. The porthole concept due to the dielectric channel applies, as is given in detail in the 
108-slide "Porthole Concept" briefing attached to this provisional patent application.) On the other 
hand, a dense signals environment causes the gradual diffusion of phase conjugation, causing phase 
conjugates formed superficially to penetrate further into the body, and successive phase conjugates 
from those locations to penetrate still further, including into and through the bone marrow and stem 
cells and their parts. In effect, the interior of the body, cells, and tissues becomes an intensely- 
scattering but slow-scattering medium in a dense signal environment. This previously unknown deep 
penetration process is materially enhanced when the signals irradiating the body are numerous (so 
there are multiple simultaneous signals), and very broadband simultaneously. This solves the problem 
of deep penetration throughout the body. The difference frequencies, on the other hand, propagate 
directly and immediately throughout the body, via the dielectric channel and the porthole effect. The 
diffusion effect is a previously unexplored and uninvestigated long-term cumulative degradation 
factor in the EM "hash" or noise picked up by powerlines as long wire antennas and re-radiated in 
homes, offices, inhabited areas, etc. 


Another problem is identifying the exact frequencies, amplitudes, phases, etc. of transverse EM 
energy with which to irradiate the body — to include the exact difference frequencies to match the 11 
major Lisitsyn frequencies. The body emits EM radiation continually, as a very complex 
representation of processes happening throughout the body. The body medium itself may be 
considered as a highly nonlinear dielectric. As is well known, the reflected field from a dielectric. 
material is not generated just at its surface but comes from everywhere in the interior of it [see Reali, 
55]. Similarly, every part of the dielectric also participates in the absorption of an EM field on the 
surface of the dielectric. While ignored by conventional EM bioeffects analyses, it is true 
nevertheless, and already known in the physics of dielectrics. So in fact every tiniest internal bit of 
the human body — down to even the atomic nuclei and the nucleons — participates in the EM 
emissions from that body, and in the absorption of EM emissions by the body. It follows that 
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innumerable EM pathways and frequencies through the body exist and directly participate in the EM 
energy transfer from the interior to the radiating surface and subsequently in the surface emission. 
Those internal pathways may be considered as having propagated through a highly distorting, highly 
phase conjugating medium. 


As is also known, but more obscurely, the phase conjugate retroreflection of a distorted signal leaving 
ahighly distorting medium, initiated from outside said medium, will pass exactly back through the 
intervening tortuous pathways previously taken by all signal components, to the exact interior signal- 
initiation points. See Pepper [52]. What has not previously been accented is that by irradiating the 
body with a great density of external wide band signals, ordinary EM wave complexes will induce 
extensive phase conjugation by the absorbing body surface. Many of these body-induced phase 
conjugates will be phase conjugates of signals from deep within, The amplified phase conjugates then 
will backtrack ongoing interior body signals back through the entire body, all throughout its interior. 
Simply irradiating a body with transverse wave EM radiation will not generally cause sufficient 
penetration to precise participating body parts and cell parts unless broad bandwidth and dense 
signals are utilized. Otherwise, skin depth absorption and incoherent reradiation will limit its 
effectiveness and the radiation will not be able to reach the distant finer components of cells 

throughout the body. 


Note the following peculiarity. If broad frequency bands and dense signals are used, the body will be 
penetrated deeply. The difference frequencies between even a lesser number of irradiation 
frequencies — say, 8 to 20 — will penetrate deeply in any case, throughout the dielectric. The 
difference frequencies are in fact oscillating curvatures of spacetime and oscillating waves in the 
local nonlinear vacuum itself. Multiples of these difference frequencies form engines that affect the 
body everywhere within. The invention deliberately utilizes this previously unrecognized deep 
penetration to produce highly beneficial restorative actions throughout the body and within its cells. 


Phase conjugate replicas will be impressed upon many of the deeper internal outgoing signals, 
thereby converting to longitudinal waves. So a diseased cell at some depth in the body will thereby 
experience two things in all its internal components: (1) longitudinal wave pumping of every 
component, and (2) conversion of the time-reversal interaction from wave-reversal to mass-reversal. 
In short, by deliberately invoking and optimizing the body's own iterative phase conjugation 


з, the present invention can cause the body itself to convert dense, broadband, amplified 
ed or 


proces 
irradiation of the body with transverse waves into time-reversal (dedifferentiation) of 
damaged cells — including their genetics — back to a previous undamaged, healthy state. Spurious 
spacetime curvature engines must not be introduced into a body or its cells as they can be 
detrimental, Only the precise spacetime curvature engine for each cell should be phase-conjugated, so 
as to produce a precise and beneficial anti-engine. The solution is to irradiate the body with precisely 
the same broadband, dense signal emission complex that the body emits from its own surface, which 
produces effects that — at any time during the irradiation — only act to reduce the difference between 
the abnormalities in the present physical state of the cell and a past healthy and normal state of the 
cell. To alter the body's cells and their components physically to a previous healthy condition in a 
short time, the radiation complex must be amplified before being used to irradiate the body. 


A mechanism and embodiment to accomplish this is depicted in Fig. 27. The entire complex of 
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‘which is not bound by mater and in tum energy which is not 
bound in space-time. Indeed, very recently Furusawa ct al. 
have reported to have observed the transference of energy as 
photons from A to B, without those photons traversing 
Space-time” This finding which bas been supported using 
‘ther experimental techniques" 17 77), i very impor 
tant as it suggests the existence of such fre energy. 


[0978] Overall, quintessence theory gives am a priori 
explanation for the concept of mass, the elementary par- 
ticles, the forces of mature and quantum effects. lt can 
equally be used logically to explain he inner physics of a 
black hole, the missing mass in th Galaxy, the expansion of 
the Universe, Guth’s inflationary theory and predicts tbe Big 
Bang, from беч principles 


Prior An 


[0379] Antigravity Systems 


[0380] Recent research at NASA indicates that an anti- 
gravity device may be feasible. This research, however, bas 
been undertaken at NASA without fundamental knowledge 
of the theoretical basis of quantum gravity. In these experi- 
ments the use of radio frequency (RF) pulses, such as in 
Nuclear Magnetic resonans, on rotting superconducting 
discs has een attempted, to produce sttgravity elects" 
[0381] However, radio frequency pulses are a weak form 
of electromagnetic radiation and are therefore unlikely to 
provide sufficient energy to produce measurable antigravity 
ets 

[0882] The warp dive technology described in this appli- 
‘ation is entirely diferent to previous prior art. The most 
importam difference relates to the mature o the invention. In 
this application specifications are given for а direct drive 
System. as opposed to a gravity shield device, which other 
ventions claim, There оГ course а vast difereace as a 
shield device, merely reduces te force of gravity, but does 
nor directly produce drive. 


[0383] The references specifically relating to the shield 
effect are: 


MODANESE + ng 9612022 v4, 19 Fe 1958 
SE, аа Umm 


[0384] Other devices produce an atiractive effet as in an 
electromagnet magnet, which is again entirely different io 
the direct production of drive. 


[0485] HOOPER U.S. Pat. No. 3,610,971 Apr. 15, 1969 


[0386] lo these and other antigravity devices the use of 
‘qual and opposite currents in a superconductor to produce 
antigravity effects ме disclosed, as in: 


[0987] BETTELS DE19832001 Jul 16, 1988 


[0388] In this application for Warp Drive technology, there 
is a differential current applied. Thus the differential speed 
of the electrons will, in accordance with relativity, produce 


Jun, 19, 2003 


«Пао mass, which will in tum result in a differential 
jgraviton release. Thus this invention is very different 10 
previous disclosed inventions, as t is the differential gravi- 
"on lease, which produces the effective warping of space- 
time, о produce а direct warp drive system, which operates 
by the warping o space-time. 


SUMMARY OF THE INVENTION 


[0389]. Principles of Warp Drive Systems 


[0390] The theoretical understanding of quantum gravity 
lows the design of warp drive systems from first principles. 
f в unlikely that gravitons cap be controlled in a precise 
‘vay using current technology. Nevertheless, an understand- 
ing of three dimensional space-time and matter, does allow 
the design of elementary warp drive systems. That i, 
systems whose propulsion rely on warping space-time a4 
opposed to tne ejection of material to provide thrust. 


[0391] The background for these systems are already 
Partially understood and quintessence theory allows eit 
further development. For instance, the formation of black 
holes, represents a crucial step in understanding the mecha 
nisms that underlay gravitational physics and in um the 
‘warping of space-time. The existence of lack holes, implies 
{hat the warping of space-time allows a powerful system for 
driving matter. Tn this instance the space-time lattice would 
be repelled by gravitons im such a way se 10 disperse 
space-time quintessence in a circular fashion, producing an 
‘vent horizon: Similarly if we suppose tbt gravitons could 
be controlled and collimated in a single direction similar to 
a laser using photons, it would be possible to focus such а 
graviton beam ahead of an object This in turn would 
dissipate the space-time lace in front of that object, 
thereby allowing the theoretical potential Tor what is termed 
Warp drive. 


[0392] Essentially, these are systems whose propulsion 
relies on warping space-time, as opposed o the ejection of 
material to provide thrust This does not, of necessity, mean 
‘hat superluminal velocities are produced, bul that the drive 
is based on the warping of space-time in accordance with 
general relativity. However, it would in the future theoreti- 

cally Бе possible for an object to achieve speeds greater than 
that of light, as superluminal velocities produced by the 
‘warping of space-time do not contravene general relativity. 


[0393] Indeed according to tbe standard model, if the 
horizon distance is ten as the maximum distance which 
light could have travelled, tben two points on opposite sides 
of the Universe are as far apart as ninety times the horizon 
distance, which indicates that components of the Universe 
themselves have effectively far exceeded the speed of light 


[0304] With curent technology warp drive systems (not of 
necessity superluminal) could he achieved by rotating inter- 
mediate sized superconducting masses at ultracentrifuga 
tional velocities. The release of gravitons could be con- 
rolled by differentially governing tbe electron low through 
these masses withthe usc of powerful electric currents. In 
"ura the differential direction of ow of gravitons would 
determine the direction of motion through the space time 
pos 


[395] In order to design a mechanism for elementary 
Мар drive we may utilise ether а normal conductive 
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radiations from the body is first precisely recorded, across a wide bandwidth of frequencies, and 
including all signal phases and amplitudes. This complex is then amplified and fed back to the body. 
The reference phase of the fedback signal, versus the reference phase of the emitted signal, is 
adjusted to produce maximum effect on the body. 


Because every iota of the body is involved and the irradiation into the body is amplified to be greater 
than the emitted radiation from the body, the stress on the body is significant and builds as a function 
of amplification and irradiation time. In practice the irradiation time is limited to very tolerable stress 
levels of the interiors of the cells, tissues, and body components, by simply reducing the 
amplification used and extending the time of the irradiation. For dire life-threatening emergencies, 
very short irradiation time by more amplified signal complexes is indicated. For intense (high 
amplification) irradiation, very short radiation times (e.g., one minute) are sufficient. For other than 
life-threatening situations, less amplification and longer irradiation time (e.g., five minutes) is 
indicated. For a given level of radiation and a given embodiment, in a life-threatening situation one 
should start with only 30 seconds of whole body radiation. After one week, a second 30-second 
irradiation may be used. If indicated, a third 30-second irradiation may be used one week thereafter. 
For more normal situations that are not immediately life-threatening, embodiments having lesser 
amplification and longer individual radiation times (several minutes) are utilized. 


Using laboratory animals to calibrate a given embodiment and amplification, one may use a short. 
radiation time of 15 seconds, then individual radiation time by additional 15-second intervals, 
establishing a "high stress" baseline. One then may adjust the individual radiation time by additional 
15-second increments with proportionally decreased amplification, thus calibrating the system to 
determine ideal radiation amplification and time versus stress levels, for different conditions. Once 
the individual embodiment is calibrated for the optimal amplification and length of irradiation versus 
stress level permissible for the urgency of the situation, the embodiment is just set to the requisite 
irradiation time for each weekly irradiation usage, for each class of urgency in the treatment. 


Although other treatment methods based on various teachings of the present invention may be 
apparent to one skilled in the art, and are within the scope of what is claimed, the Fig. 27 
embodiment provides significant advantages over other treatment methods. Transduction of the 
transverse EM waves by the body tissues themselves avoids the need for external apparatus to 
produce longitudinal waves in plasma tubes or other paraphernalia, 


27 treatment unit takes advantage of the body's nonlinearity to produce phase conjugate 
pumping of signals from the interior of the body moving toward the surface, so that the phase 
conjugates then backtrack deeply back throughout the body, coupling with the body's own interior 
transverse wave emissions, thereby forming longitudinal EM waves. Further phase conjugation of 
these longitudinal EM waves transduces them to time-density waves, so that the body cells and ай 
their parts are pumped in the time domain. This time-reverses the masses of the cells and their 
components, causing damaged, deteriorated, or diseased cellular masses to dedifferentiate back to a 
previous healthy physical condition, thereby producing healing of the body's cellular damage, 

disease, or deterioration. 


In concept, the Fig. 27 process uses recording of the wideband emission of transverse EM wave 
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signals (including frequencies, phases, and amplitudes thereof), emitted by the body, amplifying said 
recorded signals, and then retransmitting them so as to irradiate the body with its own amplified 
broadband transverse EM wave signal complex, thereby causing the body surfaces and near-surface 
tissues and cells to perform phase conjugation, thereby time-density-pumping the deep interior cells 
of the entire body, to cause time-density pumping and cellular reversal (dedifferentiation) back to a 
previous healthy condition, The procedure may be utilized to reverse debilitation and deterioration of 
cells, tissues and components of the body due to aging, even in the absence of infectious disease or 
obvious physical damage, thereby rejuvenating the body and reversing the effects of aging. 


Referring now to Fig. 27, a diagram of a treatment unit is shown. The unit's electrical components 
may be powered by a conventional electrical power source that has been omitted from the figure for 
the sake of clarity. The controller 1200 is preferably a data processing system as previously described 
with respect to Figs. 12-13, and may be a conventional mobile computer adapted to perform the 
2720-2740 comprise an electromagnetic wave conditioning unit 2700, as 
will be further described. 


functions required. Blocks 


Each one of a multiplicity of frequency generators 2720 is adapted to generate a selected transverse 
electromagnetic wave that preferably comprises an input to a conditioning process. Each frequency 
generator is also adapted to be individually controllable by the controller 1200 as to the frequency, 
magnitude, and phase angle of its emitted wave. The frequency spectrum spanned by the set of 
frequency generators 2720 is at least one harmonic interval, but preferably utilizes at least S.K. 
Lisitsyn's [13] eleven specific frequencies, known to be key among all of the optical frequencies 
emitted by the body, plus several additional frequencies for applying the necessary dynamics to the 
signal conditioning. The frequency generators are operably connected to a mixing unit 2730; both the. 
mixing unit and a magnetic pulse generator 2740 are in turn operably attached to the controller and 
adapted to be controlled by it. The frequency generators’ outputs feed into the mixing unit, which 
may be a plasma mixing unit or other configuration capable of performing nonlinear mixing, 
superposition of longitudinal waves, and conditioning of time-density waves; the mixing units of 
Figs. 8B, 9A, 9B are illustrative of plasma mixing units capable of performing these functions. The 
mixing unit 2730 is operably attached to the magnetic pulse generator 2740, wherein the mixed 
waves, potentials, and fields output by the mixing unit are imposed upon a magnetic field by the 
magnetic pulse generator, under control of the controller. 


A living body to be treated is preferably placed between, or in close proximity to, a multiplicity of 
antenna pads 2760, which are preferably two in number. A conditioned magnetic field or pulse 
emitted from the magnetic pulse generator 2740 is directed, through an operable connection, to a first 
antenna pad 2760, which is adapted for transmitting a plurality of electromagnetic frequencies into 
the body. Antenna pads 2760 may be similar to conventional electric blankets in which a suitable grid 
or mesh of conductors is emplaced into a fabric so as to create an antenna pad which is comfortable 
for a patient yet capable of performing the electromagnetic functions required. A second antenna pad 
2760 is preferably positioned where it may receive EM signals emitted from the body. Both antenna 
pads are operably connected to a field sensor 2750 that is adapted to detect at least one of 
electromagnetic fields, potentials and waves, and preferably detects the EM emissions from the body 
under treatment. The sensor 2750 is in turn adapted to feed said emissions and/or information about 
the emissions to the controller 1200, to which it is operably connected. Wherever the term "body" is 
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used herein, it should be understood that the treatment may be applied to a part of a living body; i.e., 

the patient’s arm, leg, etc. could be placed into the apparatus for treatment of that limb or body part. 

It will be apparent to one skilled in the art that through utilization of timing, phase control, switching, 

and so forth, a single antenna pad 2760 may be made to serve the functions described with respect to 
both the first and second antenna pads. 


In summary, in operation the treatment unit of Fig. 27 may detect EM signals emitted by a body via a 
field sensor, calculate phase-conjugate replicas of said signals, cause a bank of frequency generators 
to create the necessary time-reversed replica signals comprising an amplified spacetime curvature 
anti-engine precisely tailored for the body's current state, condition them upon a suitable carrier such 
as a magnetic field, and expose the body to the resulting carrier and thus the anti-engine, so as to time- 
reverse cells of the body, including but not limited to diseased and damaged cells, to their previous 
and healthy states. 


A variant, not illustrated, on the treatment unit shown in Fig. 27, combines Fig. 27's sensing and 
phase conjugation of EM fields emitted from a living body with a selected second vacuum engine 
2690 representing a normal and healthy state desired for said body, as described with reference to 

Fig. 26B. This variation can augment the Fig. 27 process with the capability of treating genetic 
disorders, birth defects, and the like, This variant overcomes Fig. 27's restriction to the actual 
timeline traversed by the cells (or matter) from a prior value on the time axis to a present value 
thereon. It can alter the trajectory through time of the treated cells, so that the cells can be changed 
into any form desired. This variant can produce differentiation, dedifferentiation, and even total 
change of cellular form outside the entire normal growth and development process. 


‘While the present invention is illustrated, for example, with reference to a particular configuration for 
conditioning electromagnetic fields, potentials and waves, as will be appreciated by those of skill in 
the art, other configurations capable of performing the required functions, including but not limited to 
producing an selected amplified vacuum anti-engine, may also be utilized while still benefiting from 
the teachings of the present invention. Thus, the present invention should not be construed as limited 
to the exemplary configuration of Figs. 27-29, but is intended to encompass any configuration 
capable of carrying out the operations described herein. 


Fig. 28 is a further illustration of the Fig. 27 system for treating matter with conditioned 
electromagnetic waves, as it may be constructed for rapid deployment in an emergency or medical 
treatment setting, and is again intended by way of illustration and not of limitation. System 2800 
consists of a controller 1200 operably connected to an EM wave conditioning unit 2700 by means of 
a conductor 2820 which may carry control signals bidirectionally as described with respect to Fig. 27. 
The conditioning unit 2700 is in turn operably connected to at least one antenna pad 2760 by means 
of a conductor 2830 that is adapted to carry signals received from the at least one antenna pad as well 
as to transmit conditioned signals comprising an amplified vacuum anti-engine from the conditioning 
unit 2700. The antenna pad 2760, as depicted, may comprise a blanket adapted to serve as an antenna 
unit and may be placed upon the body of an individual under treatment 2805. An equipment case 
2810 may be provided that is adapted for securely storing and transporting all the parts of mobile 
treatment unit 2800. 
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Fig. 29 illustrates a non-portable embodiment more suitable for hospitals and research facilities. Its 
operation is identical to that described for Figs 27 and 28. 


The flowcharts, illustrations, and block diagrams of Figures 1 through 29 illustrate the architecture, 
functionality, and operation of possible implementations of apparatus, systems, methods and 
computer program products according to various embodiments of the present invention, In this 
regard, each block in the flow charts or block diagrams may represent a module, electronic 
component, segment, or portion of code, which comprises one or more executable instructions for 
implementing the specified function(s). It should also be noted that, in some alternative 
implementations, the functions noted in the blocks may occur out of the order noted in the figures. 
For example, two blocks shown in succession may, in fact, be executed substantially concurrently, or 
the blocks may sometimes be executed in the reverse order, depending upon the functionality 
involved. It will also be understood that each block of the block diagrams and/or flowchart 
illustrations, and combinations of blocks in the block diagrams and/or flowchart illustrations, can be 
implemented by special purpose hardware-based systems which perform the specified functions or 
acts, or combinations of special purpose hardware and computer instructions. 


rative embodiments of the 
se 


In the drawings and specification, there have been disclosed typical illu: 

invention and, although specific terms are employed, they are used in a generic and descriptive s 

only and not for purposes of limitation, the scope of the invention being set forth in the following 
claims. 


NOTE REGARDING CLAIMS: 


In the discussions contained in this Provisional Patent Application we have included many major 
elements which obviously are bases for claims as we technically understand them without recourse to 
attorney. A later formal patent application will be legally prepared by a skilled patent attorney so as 
to accurately describe the claims for this invention. In addition, as is customary practice, in our 
formal patent application submission we will request that the Patent Examiner point out any resulting 
claims we may have inadvertently missed, and that he point out any relevant changes that should be 
made to clarify the submitted claims, and that he point out any unintended duplication of claims 
should such inadvertently occur. 
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material or preferably a superconducting material, or a 
‘combination of both И may be possible 10 use any shape, 
Sich as a disc, cylinder or preferably a sphere. И would also 
Be possible to use dual counter rotating dises to minimize the 
‘et angular momentum of the system. ln the case of a sphere, 
{hiss rotated along s horizontal axis in a clockwise fashion 
st ultacentifgationa speeds. A differential current is then 
рр from lef 10 rig ín such à way as 10 pass through 
the entire sphere in this direction. 


[0396] The electric charge in the upper hall o the sphere 
‘woul be maximised. The electrons will have a vector in the 
[eft to right direction asthe sphere spins clockwise. If a 
maximised current is applied to the sphere in the same 
direction this will result în a increase in the velocity of the 
electrons relative to the centre of gravity of the rotating 
objec, due to the flow of current. In tum, according special 
ташуу and to the space-time Iattice model, this wilt result 
йа an inerease in the relativistic mass if the clectrons and in 
turn by general relativity an increase in the release of 
gravitons. 


[0397] Conversey in the lower hall of the sphere the 
electrons wilt hive a vector of motion in the right 10 let 
direction due 1o the spin of the sphere. This will be relativ- 
"stically slowed by the differential current applied in the 
same direction as the current above, and hence in the 
opposite direction tothe direction of rotation, The charge 
fin be separately applied and adjusted o ensure thal the 
electrons are reltisistcally stationary relative o the centre 
‘ot gravity. In turn this will minimize the relativistic mass and 
тенш in a decrease in the release of gravitons for the lower 
half of the sphere 


[0398] The overall result will he a greater release of 
‘gravitons in the upward direction and а lesser release of 
gravitons in the downward direction. The effect will be 
Enhanced by the use of а multi-phasie current simulta- 
neously applied. This will result in the release of multi 
phasic gravitons which will disperse space time above the 
Sphere with increase in density Below the sphere which will 
effectively reverse Бо effects of Earths gravity. Importantly 
this effect can also be produced with the use radio frequency 
pulses. This obviates the need for commutator devices. 
Nevertheless, the radio frequency pulses must be designed 
to produce a change in the spin of е partiele to enhance the 
release of gravitons in Ше upward direction, and moreover 
‘with current technology theses RF pulses contain too litle 
energy to effect a significant change im the gravitational 
po 


[0399] With the use of large currents the drift velocity of 
the electrons could be greatly increased. The use of super- 
conducting devices would greatly enhance the efficiency af 
Such systems as the electrical resistance is virtually elimi- 
fated. Thereby allowing large currents to be used with 
minimum total power output 


[0400] ‘The technological crux of the device isto produce 
electrons of high speed and hence high relativisti mass in 
тс top half of the sphere, whilst producing low speed and 
this low mass electrons at the Bottom of the sphere, in 
sccordance with special relativity. The imbalance in the 
rotating sphere will be continuously present impelling the 
device upwards In effect the differential current ow, will 
produce differential. graviton production and in tum, by 
свет relativity, the warping of space-time 
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TECHNICAL EXAMPLE 1 


[0401] A small seale device, which produces warp thrust 
can be readily constructed using current technology. 


[0402] This wilt require a sphere, cylinder or dise of 
Superconducting material. A dual disc either со rotating or 
Counter rotating could also be used, counter rotating discs 
have the advantage that the total angular momentum is 
effectively zero. Any of the superconductors may be used 
such as A, C,K or Sale. However for their tensile 
strength andlor magnitude of critical current density (1, 
Nb,Sn ог Ag is recommended. Normal conductive ma 
rial may be used but de to electrical resistance the power 
ташка (se superconductivity theory pg. 9) would be in the 
onder of 10” times greater, 


[0403] Taking a sphere of Nb,Sn, made hollow to reduce 
‘he mass of the sphere, with an external radius 0.25 m and 
an internal radius of 020 m; the total volume of МЫ а 
required would be 319x10" car. As Nb, Sn has a density of 
786 em" the total mass of superconducting material would 
hence be 250 ke. 


[0404] This sphere is required to be mounted upon two 
'ulıracentrifugational spindles which themselves are on the 
horizontal axis. The untracentrifugational spindles would be 
powered to rotate the sphere to produce an enhanced g force, 
5 in а centrifuge, 


[0405] The superconductive sphere would require a super- 
cooloed jacket of liquid Helium, and would require o be in 
a Vacuum. The power source, motors and refrigeration 
System should be placed outside tbe supercooled jacket. In 
addition these ancillary elements of the device may be either 
placed outside the system as a whole, or within it, if the 
Advice is designed as а self contained vehicle. The device 
may ako be mounted upon vertical rails to experimentally 
demonstrate vertical lit (See FIGS. 1,2) 


[0406] А high current nocd to be applied, by means of a 
‘commutator device, to produce a current passing through the 
Sphere. H the negative terminal were placed on the ей of the 
Sphere and the positive terminal on the right this would 
produce electrons lowing trom It o righ. The commu 
"or device wuld be split to allow a smaller current to be 
applied to the lower half of the sphere. 


19407] The power expenditure for this is reduced by using 
superconducting material И the sphere were rotating from 
Тей to right ie clockwise the drift velocity of the electrons 
would be advanced in the upper halî of the sphere, and 
retarded in the lower half ofthe sphere by the differential 
current induced flow ofthe electrons. 


10408) According to relativity, as defined in the theoretical 

ions bove, it is accepted thatthe mass o the electrons 
in the upper bal, relative о the centre of gravity, of the 
Sphere сап thus be increased by using the standard relativ- 
Ric form 


m e» 


10409] Thus by inducing а relative drift velocity dii 
ence, the mass of he electrons at the top of the sphere can 
be increased, and the mass of the electrons at the bottom of 


the sphere can be reduced relative to the centre of gravity. 


[0410]. I the object is set to rotate, centrifugal forces can 
Бе used to increase this mass difference. This сап be used lo 
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Helium-4 nuclides (alpha particles) 


ıHı + ıHı > 29 ==> (m + ıHı) --> 1H: = deuterium 


2460 оини +1H1) --> AH) -> 2(0п 1H) -> 2He« = helium (aipha) 
(н; + 1H2) —> 2(H2) -> 2He« = helium (alpha) 
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increase the net momentum of the object in tbe upwards 
direction, to produce upwards thrust. 


[UI] Given that there are approximately 10° per em? 
Tree electrons in a niobium conductor then ia the total sphere 
there will be approx. 10 3.19»10" «пе 110" free 
electrons inthe sphere. If cach electron weighs 9. xt 
kg; then the total mass of free electrons in the upper half of 
the sphere is 1.453 grams, 


[0412] If we take the maximum zero voltage current 
Sensity (1) ia Nb,Sn or another suitable superconducting 
device as approximately 10x10" Ampsim®, the drifi veloc- 
ity in the electrons can be calculated. Given that the average 
surface area of the hollow sphere is approximately 350 em? 
Or 35x10 m then the max current applicable 3.510" 
"Amps Thus the drift velocity of the electrons would he 
63510 mise, The velocity of the electrons in the upper part 
of the sphere would be advanced relative to the centre ol 
gravity. The relative velocity to this centre would be equiva 
ent to the velocity of the sphere plus the velocity of the 
electrons inthe upper half 


[0413] If the drift velocity of the electrons in the lower alt 
‘were separately, induced by the current so that these elec- 

irons were stationary relative to th centre of gravity, those 
inthe lower half of the sphere would be relatively retarded. 

The current applied to the lower half of the sphere to make 
the lower electrons, relative to the centre of gravity, sation- 

эу (given а rotation rale of 3.14510" roves) Would be 
246x10" Amps. 


[0414] This differential current would allow the electrons 
fo have а differential velocity and in turn a different mass 
relative to the centre of gravity. The relative velocity would 
be approximately 6.3«10° mee, Using the standard equa- 
tion for relativity (S0) would give a relative mass difference 
atio of 2 21x10 


[0415] The effective total mass difference between the 
upper and lower half of the sphere would thus be ihe mass 
ofthe electrons times the relative mass difference which is 
145 gammco2 21x10 1232x107 kg. 


[0416] Overall, as the acceleration due (o gravity is 981 

see to produce upwards lift on a sphere of 250 hg in 
апі gravitational field would require a foree of about 
2500N. 1а order 10 produce in excess of this force the 
acceleration produced by the uliracemrifuge device would 
need to be aboutes 76х10” m/sec”. Thus according lo the 
formula зоо (where the average radius, £ of the 
device is, 0225 m) the rotation rate required would be 
3.14210! revsse or approximately 1,880,000 revsimin to 
produce Бает acceleration to allow the device о com- 
pletely self levitate, Thus as Fama, then the fore produced 
by the device is 


эзи? ke ni RN 
[0417] А detectable ani-gravtiy effect could, however, be 
realised at much lower spin rates, Standard uliacenritug 
tion devices can rotate at 600,000 revs/min. Thus ever at 
Standard ultacentrifuge speeds the g forces produced would 
be sufficient 10 produce approximately 128% lift, using 
these antigravity techniques. 


TECHNICAL EXAMPLE 2 


[0418] For this example we will use a large seale device, 
"which would therefore deliver sufficient thrust io power a 


vehicle beyond Earth's gravitational field. Under terrestrial 
conditions the entire devise would be required to be encased 
n a liquid belium jacket, with an intemal vacuum to reduce 
бой due to ай. However, tbe tatter two constraints need 
not be in place if tbe device is to be used in space as, very 
conveniently, space is both а vacuum, and when shielded 
iom the rays of the sun the ambient temperature is ess than 
that of liquid helium. Indeed the large mass of the super- 
conductor becomes less relevant as weightlessness exists in 
space, so that the size of the object may be increased 
Substantially. 


[0419] Taking a sphere of 1 meter in radius of a super- 
conductive material. The volume is 42410 єт IE 
the high temperature superconductors are used such as 

On, or Nd, „Соз 010, which are ceramie in 
the specifie density i approximately 3 giem”, Hence 
the total mass of the sphere would be approximately 12,600 
gor 12.6 metric tonnes. IF tbe standard superconductors are 
used, for instance Nb, So with a density of 786 wlem the 
sphere becomes heavier at 33 metric tonnes 


[0420] This sphere is required to be mounted upon two 
ultraeotrifugaional spindles which themselves are on the 
horizontal axis. The untracentrifugational spindles would be 
powered to rotate the sphere to produce an enhanced g force, 
Ж in а centrifuge. The sphere would need to be carefully 
constructed 1o be exactly balanced in ай directions. 


[0421] Nevertheless, a high curent does sll need to be 
applied, by means of а commutator device, 1o produce a 
current. I the negative terminal were placed on the left of 
the sphere and the positive terminal oa the right this would 
produce electrons flowing from left 10 right. The power 
expenditure for this is reduced by using a superconducting 
material. И the sphere were rotating from left to ri 
clockwise the drift velocity of the «саго would be 
advanced in the upper half of the sphere, and retarded in the 
lower half of the sphere by the current induced flow of the 
electrons, The split commutator device allows а differential 
current to be applied 10 the upper and lower halves of the 
sphere respectively 


[0422] According o tbe model in the preceding sections 
fhis will result in an inecas in the mast of the electrons in 
the upper sphere and hence an increase in graviton produc- 
tion in the upper half of the sphere. Indeed, this model is in 
agreement mathematically with general and special relativ- 
iy. 

[0423] Given that there are approximately 10% per em? 
fee electrons in a copper conductor then in the total sphere 
there will be approx. 107.207 е4. 210° fre electrons 
inthe sphere, Ш each electron weighs 91510-7 kgs then 
the total mass of fre electrons in the upper part of the sphere 
кол kg 


[0424] I we take the maximum zero voltage current 
density (1) in Nb,Sn, or another suitable superconducting 
device, as approximately 105107 Араш, the drif veloc- 
ity in the electrons can be calculated. Given that the average 
surface urea of the sphere is approximately 1.5797, then 
"he max current applicable is 52x10" Amps, Thus the drift 
velocity of the electrons would be 6.3410? тес. 


[0425] At he same time the current in the lower half of the 
sphere would be adjusted to retard the electrons so that they 
топша stationary relative to the centre of gravity. И the 
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sphere were rotating at 2.6410" revescc this would require 
S current of 2 04x103 Amps. This differential curren would 
induce a diferential velocity in the electrons and in tum a 
mass difference. 


[0426] Ву inducing а difference of mass as little as one 
Part in a thousand in these electrons we can achieve signif 
fant lif Thus by the above equation if we induce a drift 
velocity of 6.3410" msec (as in technical example 1), given 
that the velocity ofthe electrons in the upper par of the 
sphere would be advanced relative 1o the centre of gravity 

M those in the lower half of the sphere relatively station- 
му; then the relative velocity would be approximately 
{63x10 m/sec. Thus between the upper and lower half of the 
остова we increase the relative mass of the electrons in the 
upper half by à factor of 22007, a in technical example 
р 


[0427] Thus the difference in mass in the upper half of the 
Sphere due io the moving electrons would be 0191 
42210 ke, relative to the lower half elec: 
ив. This diference is enhanced by producing centrifugal 
force by rotating the sphere. 
[0428], I£ we rotate the lage superconducting sphere at 
2610 пеач or 1,560000 rev/min we can achieve 
accelerations of 13310" тес? (iven an average radius 
E05 m) by the formula оло) е 


16429] Thus as Pama, where m is the relative mass dif- 
Terence of the electrons the trist produced in the device 
would be equivalent to 
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[0430] Thus in Earth's gravitational field this force would 
Бе capable of levitating 60 metric tones. 


[0431] The estimated curent required to produce the drift 
velocity pf the electrons for this effect would be approx. 
1.5710 Amps. The power usage is given by; РАК, under 
non-superconducting conditions, given that Niobium has a 
assis of 1524107 Qum ihe sphere would have з 
resistance of approximately 107 Q. The power used by a 
non-superconducting device would thus be 24610 Wat 
However, due о superconductivity, under standard theory, 
the device has zero resistance and would use no power. 
Nevertheless, if we wish to use the model described above 
for superconductivity (se supctconductivity, page 6) there 
would be a practical power consumption which would 
nevertheless sill be Jow. Thus the power consumption 
‘Would be in the order of 1.64107 les than the standard 
power usage, at 3.4510" Wats, 


[0432] 1С, о is used to make te sphere the mass of the 
Sphere would be 33 metric tonnes. If the mass of the 

ду ship were 27 metric tonnes, giving a total of 60 
metric tonnes the acceleration produced would be 981 
тес. This would be equivalent to the foros of gravity on 
Earth. Thus an artificial gravitational field would be inci 
dentally created which would be exactly equivalent to that 
fon Earth Thus the device could also he used for the 
production of artificial gravity. 
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APPENDIX 1 


Particle Physics. 


In the overall picture, it is generally accepted that there are three major forces; 
strong, electro-weak and gravity, each mediated by three bosons the, gluon, photon 
and graviton. These in tum are known to influence three types of particle, the 
‘quark, lepton and by General Relativity, space-time itself . Each of these appear to. 
be composed of three particles with multiples of charge of 1/3 and exist in three 
dimensions of space time, which are themselves in three generations. 


The nature of particles thus, may be revealed by their structure which occurs 
generally in multiples of three. Three quarks in the case of baryons are neccessary to 
make up a particle such as the proton or neutron. The particles that bind the quarks 
(gluons) are themselves required, in stable particles, to have three different colour 
charges, one colour іп each dimension, for the particle to exist in three dimensional 
‘space-time. Furthermore, there are three generations of leptons an indeed quarks. 


Nevertheless, the Standard model itself appears unable to explain the existence of 
these three generations of particles or the fundamental properties of sub atomic 
particles, Furthermore, there appear now to be a total of 60 fundamental particles 
‘each with their own fundamental properties which are arbitarily defined to fit the. 
data. Furthermore, the Standard model only partially explains the decay process of 
the each particle and it does not explain their masses accurately. 


For instance the mass of the up (u), anti-up (_) down (d) and anti-down C ) quarks 
аге currently estimated at 0.35 беу each 7°? (although some controversy exists 
‘about about this basic value). The mass of the proton constituted of three quarks, 
uud, is 0.9383 Gev, which is only approximately equivalent to the total mass of the 
three quarks (1.05 Gev). 


Furthermore, the very process by which the subatomic particles decay cannot be 
‘explained by the "fundamental" constituents, the quarks. Indeed the known hadron 
decay processes ultimately always end up producing either an electron or positron. 
Indeed the quarks have not been experimentally seen, suggesting that other particles. 
may undertay their fundamental structure. 


speaker 5Р2. SPI then acts as a microphone, and sounds are 
reproduced in 5Р2. 


With the switch in the opposite postion, SIA selects SP2 
amplified signals pass via SIB to SPL, 
be in the other direction. 


‘The switch, amplifier, battery and SP2 are assembled as the 
master control unit, and twin leads run to SPI. The person at 
SPI should say "Over" so that the other person can operate 
the switch, and he in turn should say "Over" to signify that 
‘SPL is again acting as microphone. 


A simplified homemade change over switch is shown in Fig. 
$ This is two strips of metal, pivoted so that they can be 
swung from side to side, and bearing on two of the three 
тош headed screws. A strip of insulating material is fitted 
So that both strips move together. In Fig. 5, this switch is in 
its "OIT" position. 


Ready made 2-pole 2-way switches can be obtained and used 
instead (ee Fig. 49). Sprinploaded push switches are also 
aille, and can be wired to provide "press to talk”. А 
Switch without a central "OIT" position can also be used, a 
Single pole on-off switch then being added in one battery 
connection: 


"The master unit can call SPI by switching to speak, and allow. 
ing SP? to be used as microphone. If calling in the other direc- 
tion is required, а third connection, with bell push, battery 
and buzzer can be used. (An alternative, requiring more 
Circuitry, but avoiding the need for a third wire, wll be found 
in “Two Transistor Electronic Projects”, (BP30, Babani Press.) 


Fig. SB shows assembly of the intercom in а wooden case. 
A SH inch speaker is suitable, so the whole can be quite a 
Compact unit. The home constructed switch, using the bolts 
below the speaker, can be replaced by a ready made switch, 

as described, if preferred. 


Best results are obtained with speaker units of quite high 
impedance — say 45 ohm to 75 ohm oro. The few other 
components are assembled on a small insulated board, as for 
earlier circuits. 

n 


The speaker at the remote point also requires a small case. 
Dimensions are not important, and it is possible to utilise 
plastic boxes of suitable type for each unit, Connections 
Between units are by twin bell wire, or any similar twin con- 
ductor. With a transistor of other than the type shown, the 
Salue of RI can be chosen to give maximum amplification. 


Tuned Ferrite Aerial 


This simple device will allow “portable” reception with the 
Old type of receiver which normally requires an external 
Serial, and it can also give improved reception in terms of 
freedom from interference on the 160 metre amateur band 
and adjacent Frequencies. As shown in Fig. 6, it consists of a 
tuned circuit with ferrite rod, and a coupling winding to 
connect to the receiver aerial and earth sockets. It will be 
ound very useful with a communications type receiver, where. 
à long extended outdoor or similar aerial results in а high level 
of noise and interference. 


з 


2 FERRITE 
te "бо 


‘The device is constructed in a plastic lunch box about 64 x 
4 inch or other insulated case Some boxer of ths kind, 
though strong are o brittle materal. These must be ied 
Without too much pressure, or they may crack. Dill points 
should also be sharp. т Е 


The гой is 6 inch long and 3/8 inch in diameter, and it is 
supported by vos 

with brackets. Each strip has a Vahaped notch, so that the 
rod can be held with thin strir ff i 
it had sixty toms of 
Connections can be 
fixed plates of the c 
тау be шу twist 


L2 is the coupling winding. Many communications type 
receivers have alow impedance input circuit, and twee turns 
wll be adequate for L2. The same wire can be used as for L1 


f 24 swg enamelled wire, side by side 
made to the frame (moving plates) and 


apacitor VCI by means of small bolts or 


the number of turns on L2, for best recepti 


24 


ips of insulating material, which are fixed 


ing. LI is the tuned winding, and 


With other receivers И may be worth while to experiment with 


до airspaced single gang capacitor of about 315pF is most 
suitable for VCI, and will allow the usual medium wave band 
of frequencies to be tuned as well, However, a smaller capaci 
toris suitable if the ferrite aerial is for 160m reception only, 
‘or for the high frequency end of the medium wave band. The 
actual frequencies tuned can be lowered by having more turns 
for L1, or by using a larger capacitance for VCI, or by having 
LI more neatly towards the centre of the rod. Reducing VCI 
or the number of turns on LI, or moving LI to the end of the 
rod, will raise the highest frequency tuned, 


The rod is directional, so the unit can be positioned for best 
ipa pick up of wanted transmissions, or minimum reception 
of interference. 


VCI has to be adjusted in conjuncti 
receiver and is set for best recepti 
should be quite sharp. 


with tuning of the 
‘Tuning with this control 


А ready made MW transistor type receiver aerial cin be useful 

for the medium wave band, and may in some cases reach 160 

metres, if VCI has a low minimum capacitance, and the 

winding is quite near the end of the rod. But should tuning 

ot reach а high enough frequency, some turns will have to 
removed. 


Diode Radio 


Mot of interest can be obtained from a diode radio receiver 
"чи few components, no battery or other supply, 
and can give good headphone reception of a few of the more 
powerful transmitters. It can also be used asa tuner, as shown 
later, and will provide excellent audio quality for local station 
reception. 


The circuit in Fig. 7 is intended for medium wave reception. 
That is, from about 200 metres to 500 metres, or 1500 kilo- 
hertz to 600 kilohertz. 


The сой LI is tuned by the variable capacitor УСІ. At re 

Sonance with the wanted transmission, a signal voltage is 

developed across the coil. Detection or demodulation by the 

diode DI allows the audio component of the signal to be 
25 


taken to the phones or to an amplifier. Such 
the early 


recovered, 
лума! sets” were used in very many homes, 
days of radio. 


AY sensi 


DIODE р! 


Ф 
VARIABLE a MONES. 


CAPACITOR 
Ver 


Fig. 7B shows the practical layout, It is convenient to use an 
insulated board larger than necessary, so that a transistor 
amplifier can be added later. А board about $ x 8 inch is 
‘Suggested, and it can be supported on 1 inch high runners 
уе of wood) so that there is clearance for screws or 


Coil L1 is wound with 26swg or similar wire, and has seventy 


furs, side by side. Secure the wire by passing it through two. 


small holes, wind on about thirty five turns, and form a loop. 
Continue to wind in the same direction for a further thirty 
five tums, cut ff the wire, and secure the end through tw: 
holes The tube used can be 1% inch to 2 inch in diameter, 
"and can be paxolin, or can be made by winding thin card 


ound а suitable object, smearing a little adhesive on to form a 


tube. 


Point 1, the beginning of the сой, is taken to the fixed plates 


tag F of the variable capacitor, which is also connected to 
diode DI. The 
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headset, of abot 500 орт to 2000 oh 
impedance earpleces, such as are employed with some tram 
'sistor receivers, are not suitable here. dE 


With a imple re 
ecd eee ard an сай. Oniy sone crim 
sances il volume be reat enough with no carth. or with a 
thon aerial. The eai connector ed be len ч à melal 
Spike inthe ground, or o a metal object buried in s 

жу other атайды arth other an а mains circuit cari 
{No connection must be made 1o any mains plug or otber 
mains cca) A cold water pipe may provide a good earth 


ipping 2 goes to the aerial terminal. End 3 is 
Gas pipes should not be used. 


taken to the moving plates connection or metal frame of the 
capacitor. Ends 1 and 2, and loop 3, are lefi long enough io. 
‘andthe insulation is carefully scraped off 


YEU can best be about SOOp bul this exact value fs not 
essentia 


Four terminals, for Aerial, arth, and Phones, will complete 
the receiver. Best results will be had by connecting a good 
Ve bw 


ver of this kind it is necessary to employ a 


or to 


E 


For the adl, length of aerial wire some 30 f 1o 75 ft orso May be considered as replacing the headphones, C2 is a 
im all may form the aerial itself and lead-in. 10 this can be f coupling capacitor passing audio signals to the following 
Suspended quite high, and clear of buildings or earthed objects, J amplifier, 

Эр strength will be improved. However, satisfactory 

а оп ny be obtained from an indoor aerial, or shorter В As with the previous circuit, any general purpose detection 
Tum eld шїї в present. A simple indoor acral сап уре diode is satisfactory for DI, such as the ОАО! and many 
aera A fiom about 15 t to 20 ft or so of thin insulated wire, [similar devices. The value of Ci is not critical, and this 
fitted along two wall of the room near the ceiling with Somponent can be about 470pF or Ink RI сап he 100k to 
fied slong {ро am Told the wire back on itself to obtain а [f 220K or so. C2 should be of quite large value, and can be 


greater length.) Olu to 03uF 


Volume will be improved, with a poor aerial, if the aerial lead В DI can be moved from the position in Fig. 7B, and the few 

Mate directly то point 1 of the сой or Fai VCI, However, Ш extra components added, as in Fig. 8. 

this will make tuning even more flat or unselective, so cannot 

generally be employed with а long aerial. When using the tuner to feed an amplifier. note that one 
опе terminal P is the earth Tine, and that audio signals are 

ken from the other terminal 


Use as Tuner 


The earth line of the amplifier is co 
сз and RI are added. C1 and RI [ihe tuner, Fora sensitive or powerful amplifier, a screened 
ing of the detector diode D1, and В audio lead is recommended. This has an inner screened lead, 

Which goes to C2, and a conductor former by the outer 
Brading, which is the ground or carth, The lead should be 
fitted with a plug to sult the amplifier input socket 


ın Fig. 8 components Cl, 
are о allow proper worki 


Where the tuner is to be followed by a small headphone or 
amplifier, a screened audio lead is not required. So then 
connections are merely taken from terminals P-P in Fig. 8, 
remembering to join amplifier earth and tuner earth circuits as 
explained. 


Medium and Long Wave 


‘The addition of long wave coverage is worthwhile in some 
areas, and the coil can be modified as in Fig. 9 so that both 
MW and LW ean be tuned, 


А tube about 3 inch long and approximately 1% inch in 
er will be necessary. The section LI is wound as before. 
12 consists of about two hundred turns of 34swg or 36swg. 
Wire, in two compact piles of one hundred turns each. АШ 
{urns throughout are in the same direction. The junction of 
LI and L2 goes to the waveband switch 51. The second 


E 


switch terminal goes to 4 and earth line, MW tuning is 
tained with SI closed, and LW tuning with SÌ open. 


AERIAL 


pn 


For accurate coverage of the usual MW and LW bands, and. 
wing a 1% inch diameter tube, L1 can be eighty-four turns of 
Des enamelled wire, with tapping 2 sixty turns from point” 
1. heave a space of 5/8 inch and віче on a card dise cut to 
fic the tube. Also glue on two further discs, leaving spaces of 
Winch between them. L2 is wound with 33swg double cotton] 
‘Covered wire, with one hundred and twenty turns in cach slot 
(making 240 in all for L2). The сой can be fixed with two. 
Screws or small bolts, with spacers or extra nuts to hold it 
a little clear of the board, The windings should not be 
‘vamished, covered with adhesive, ог wax. 


With circuits of this kind there is no ganged tuning, or need 
for enact tuning ofa particular frequency band, Ths means 
that coil winding details (wire gauge and covering, an 
‘ameter, or number of tums) сап be varied to suit materials 
to hand. Ready-made coils can also be tried. Some com 
mercially made coils with cores can give a slightly better 
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performance than the 


Fejfomance than the air cored home made type of col 


in a similar way to that in Fig. 6. 


One Transistor Amplifier 


Headphone volume obtained from th 

sone x tained from the crystal diode receiver 
ап be considerably boosted by adding a single transistor audio 
amplifier. Space for this can be found on the circuit board. 


In Fig. 10, resistor R2 and the transistor have been ado 
witha swich S for onc switching of the baer. Rie 
C1, DI and C2 are already present, as shown in Fig. 8. м 


TRI, R2 and S2 are connected as shown. Рог TRI, a BCIOS, 
2N706, or similar general purpose NPN transistor » б 
Satisfactory. R2 can generally be | megohm with satisfactory 
results, but it can be worth while trying values from about 

100k to 2.2 megoh here, as performance depends on the 

transistor, phones, and battery voltage. 


Medium and high impedance phones, such aa 600 ohm 
еши, willbe mos stable Tn Байду canbe 4 to 


E! 


later circuits. Fit red and black flexible leads for battery 
connections. The amplifier, with its battery, can be fixed in 
эп insulated box oF metal case, Sockets can then be used for 
input and output circuits, and an on-off switch can be placed 
in one battery lead. 


If the phones are first connected to terminals PP in Fig. 8, 
then taken to terminals Pin Fig. 10, a very considerable in- 
crease in volume should be obtained. 


Ifa PNP transistor is to be tried in this circuit, the polarity 
of the battery must be reversed. 


‘Two Transistor Amplifier 


Fig. [1 is the circuit for an easily made 2-ransistor amplifier 
which can provide reasonable loudspeaker volume. The 
audio signal is taken to the input terminals, battery negative 
being the grounded side of this circuit. 


The board can be secured with bolts through its fixing holes, 
and through the bottom of the case. Extra nuts or other 
spacers must be placed between the case and board. 


C1 couples the audio signal to the base of the first amplifier 
TRI, which receives base current through RI. An amplified 
signal is developed across the collector resistor R2, and is 
coupled to the base of the following amplifier TR2 by means 
of 


The two resistors R3 and R4 set the base operating conditions 
for TR2, and the output is taken from TR? emitter. 


Whenever a metal box is used, remember that all connections 
and other circuits except the earth line must be insulated from. 
the metal. The metal case itself is normally connected to the 
arth line, and a lead can be put under one of the fixing screws 
Tor this purpose. In Fig. 11, both input and speaker are re- 
tumed to the earth line. So 3.5mm jack sockets of the type 
Which the outer or sleeve contact is common to the fixing 
bush could be used, as these points will be connected to. 
battery negative and the earth line and metal box. But with 
some circuits it is necessary to use an insulated jack socket, 

Or to insulate this from the metal. An example of this would 


Fig. 11В shows assembly of the components on a small insula- 
ted board. If preferred, connections between components 
can be on the underside of the board, in the way shown for 
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arise if the speaker were placed in the collector circuit of TR2, 
25 the outer or sleeve circuit would then need to go to battery 
positive. 


Instead of the type of socket which takes а jack plug, ordinary 
single sockets ean be used — two for input, and two for out- 
ut. Or wires may be connected directly to the terminals 
provided in Fig. ИВ. 


Input to this amplifier may be directly from the crystal set, 
Fig. 7, Connect earth and battery negative lines; and СІ of the 
amplifier to D1. The effect of connecting СІ and RI, Fig. 8, 
across the crystal receiver phone terminals, can be tried. 


"The amplifier can operate a speaker of 15 ohm to 75 ohm 
impedance. Current with a 9% battery is about 25—30mA 
with a 15 ohm speaker, or 10—1SmA with a 75 ohm speaker. 
Headphones can also bo used if required. 


"Two BCIOS or similar transistors will give very good result 
For transistors of different type, it may be necessary to aller 
the values of RI or R2 for best operation of TRI, or R3 ог 
Rá for TR. 


FO and ЕЗ set he bave bias condom for he Gano, 
Bias is arranged s0 that collector current is ow, when no audio 
Pash Pll Output Stage spa present The enter bias resistor RA i P^ 
follecor current 
For good volume, with low battery curent, some form of 
pu pull output stage is generally aed. This has two tran- 
Aitor and each amplifies one half of the audio signal, Base 
bias conditions of the two transistors are зо arranged that 
ону а low current flows during silent intervals; Overall 
Battery drain в thus much lower than if a single transistor 
Ner used to obtain а similar evel of volume. 


IERI is a preset resistor, as in Fig. 12, operating conditions 

tan be arranged to suit the transistors ted, För best results 

TRI and TRO should be a matched pair. This means that they 

wal ive arin and curet ааа However 
wo transistors of the same type number wil generally be 
yo ans pe number wl generally Ы 


It is assumed that the same battery will supply earlier stages 
ofthe ample: and current for this риро taken fom CI 
and Ri. KI and Cl prevent audio signals present inthe pos 
tive line passing back to caer amplifier sages. The by-pass 
capacitor C? also helps in this respect. With simple circuits 
not giving much overall amplification. or small power outputs, 
RI, CI and C2 might all be omitted. 2 


Fig. 12 is a typical push-pull output stage. ТІ is the input 
or driver transformer, and an audio signal is taken to its 
primary Р. The secondary Sis centre tapped. So for one half 
Df the audio cycle one transistor base is driven positive and the 
other transistor base is driven negative, this being reversed 
for the remaining half cycle. Thus each transistor conducts 
altemately. and the centreapped output transformer T2 
combines the collector currents, to operate the speaker 
‘connected to the secondary S. 

^ 
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TRI and TRZ are NPN transistors. If PNP transistors are to 
be tied, battery polarity must be reversed, and also the 
polarity of CI and C2. PNP transistors, with a positive earth 
Tine, could be convenient where earlier stages also use PNP 
transistors and a positive earth. 


When first using the circuit, a meter can be placed in one 
battery lead. R3 is set for minimum value. Battery current 
will then be low, but reproduction will be very distorted. 
Slowly increase the value at R3 until reproduction is at its 
best. This will cause а rise in battery current, so do not set 
R3 to an unnecessarily high value 


The driver transformer TI can be of about 5:1 ratio. T2 сап 
be a miniature type for low power, ога 500 milliwatt or | 

watt component for larger power. Its ratio can generally be 
about 8:1, for use with a 3 ohm speaker. TI must have a 
entre tap on its secondary, and T2 a centre tapped primary. 


Many transistors other than those given below can be used, 
the following being typical for negative ground or positive 
round, 


Negative earth (NPN transistors). 2 x BCIOS. RI 12k. 
R3 100 ohm fixed or 250 ohm preset. R4 4.7 ohm. 


Positive earth (PNP transistors). 2 x ACI28 or 2 x AC142. 
R2 4k. R3 82 ohm or 250 ohm preset. R4 47 ohm. 


RI will generally be Ik to 2.2k, depending on the eailier 
amplifier. The primary of TI can be connected to terminals 
P in Fig. 10; ог alternatively to any audio source where а 
reasonably strong signal is present 


Where signals are too strong, an audio gain control needs to 
be fitted. In Fig. 8 this can be done by omitting RI, and. 
disconnecting С? from DI. Connect the outer tags of 4 100k 
volume control or log pot from DI to earth line. Take C2 to 
the centre tag or slider of the potentiometer. Any required 
audio level can then be taken off by adjusting the control 
knob. 


Fig. 12B shows the board layout. 
36 


Boost Speaker. 


For best reproduction, a speaker need to be enclosed in a 
cabinet or ted to a bale board. A cabinet can be made 
fiom wood, and can be about 6 x 10 inch and 4 inch deep 
or as required for the speaker unit. Cut an aperture in the 
cabinet front to match the cone diameter, and glue tix 
fabric behind this opening. The speaker can be fed with 
muts and bolts, or short woodssrews driven n rom behind, 


Connect flexible leads, with separate plugs or a jack pl 


Suit the equipment. = 


Small pocket receivers, which have a miniature speaker, can 
dive much improved volume and reproduction when used with 
A arger speaker. 1a headphone socket operated from the 
ieciver output stage, is present, t s only necessary ro plug 
the speaker into this. А (ашу large speaker of serait ype 
will give best results. А unit 5 inch to 6 inch in diameter, or 
about 4 x 7 inch, wil be convenient, The speaker has to be 
of approximately the correct impedance, wich should be 
found in the receiver operating structions. Where the 
speaker impedance is wrong, a matching transformer has to 
be employed between receiver and speaker 
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SECTION 2 
MISCELLANEOUS DEVICES, 


Extension speakers are less frequently ised today, but if two 
leads are run into another room programmes from a non- 
portable type radio can be listened to there also. 


Other "No Soldering” Projects 
Soldering 


Soldering for electronic wiring will be found to be a very easy 
and straightforward matter. Ал electrically heated iron is 
‘usual, and as large areas of metal do not have to be raised 

to the melting point of the solder, a 20 watt to 25 watt iron 
is satisfactory. This will be perfectly safe if correctly fitted 
with a mains plug, and if placed on а metal plate or tray when 
not actually in use. 


t will be seen that many of the circuits which follow, and 
especially those of simpler type, can be assembled without 
Soldering. Where necessary, an examination of the practical 

layouts will give an indication of how components can be 

placed, Generally a little extra space should be allowed so 
{hat nut and bolt connecting points need not be extremely 
close together on the insulated board. 


Its best to use cored solder, as made for electronic wiring. 


Leads, tags and other items to be joined should be clean and 
bright. They have to be raised in temperature to the melting 
point of the solder at the actual points where a joint is to be 
made, and the active core of the solder, or flux, must be 
present here when the joint is being made. 


The iron should be tinned — that is, have melted solder on its 
tip — and have reached its correct temperature. Leads can be 
hooked or looped into position. The joint is then heated with 
the iron, and the solders simultaneously applied to the joint, 
зо that it melts and flows over the surfaces to be soldered. 
‘This usually takes place in а second or two. The solder and 
iron should be removed at once, as excessive heating 
damage some components, and especially transistors or 
mductors. The joint cools in a few seconds, and should 
be rigid, and solder having flown onto the items to be joined. 


A probable cause of poor joints is insufficient heating of items 
to be soldered, or carrying solder to the joint on the iron, so 
that the activity of the flux is wasted, 


Electronic items such as tags and the wire ends of compon- 
ents are generally designed for easy soldering. They will be 
‘copper, tinned copper, and similar metals and alloys which 
solder readily. For this reason, difficulties are unusual. 
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Electron Structure 


Given the presence of a quasi electron with a charge of 1/3 e “®, then three of the 
quasi electron vortices, as previously described *“™, could form an entire electron in 
three dimensional visible space time. Nevertheless, each would have energy and 
hence a wave function which would be present in the other vectors. This electron 
‘could thus follow the probability functions as described by the Shrédinger wave 
equation for v (otherwise termed as "essence" by Shrádinger). 


Itis of importance therefore to note that the charge of the electron (e) in Coulombs 
C), (where sois the permittivity of free space), can be derived from first principles 


by the equation: 
[os = 161 x10 c ©) 
t 


ИТЕЛ 


Equation (1) has a number of special implications, which have been previously 
discussed (p 6) 


The dimensions of the equation can be readily resolved by considering each of the. 
three vector dimensions. The exact dimensions of the equation need to be 
considered in the light of the nature of space-time itself, and this 5 fully addressed 
fon pages 82-84. These dimensional equations help explain the nature of matter. 
Indeed the equation for the electron may underly the structure of the subatomic 
particles and may be necessary for the full understanding of gravity. 


Additionally, the square root sphere structure of the electron accounts for its 1/2 
integer spin. This square root structure also forms the basis of the electron pair 
bonding. According to the above equation (6), the electron will tend to form а 
"complete" electron sphere, thereby explaining how the presence of pair bonding 


Thus from the equation (3) for the square root structure of the single electron; it 15 
clear that the product of two such spheres will tend to form a complete sphere, 
where: 


304/3) вы 


In addition, the equation for the quasi electron can be directly derived from eq. 1- 


Some metals do not solder readily, or need special methods. 
Aluminium is one of these, and it is not used where popular 
cored solders intended for copper or general wiring are 
employed. 


(1) shows leads from a typical NPN transistor, such as the 
BC108, 2N706, and similar types. (2) is the base of the PNP 
/ACI28 transistor. 


Make sure that heat from the iron does not damage furniture 

ıd keep the flexible cord away from the 
heated tip. Always switch the iron off at once when the work 
in progress is to be left. 


a 
Seo 
See 


‘The values of RI, СІ and C2 can be varied considerably. 
Cl can be ОДР or so. RI determines to some extent the. 
power obtained, and can be about 22k, increased to 47k or 
100k for lower power. The value of C2 has considerable 
influence on the note, or frequency of oscillation. Increasing 
the value of C2 lowers the pitch. C2 can be about 47nF to 
4.7nF or thereabouts. А Sv battery can be used. Changes 
tothe supply voltage will influence the note produced. 


‘One Transistor Audio Oscillator 


This can be used instead of a bell or buzzer waming, or for 
code practice and similar purposes. H needs very few compon- 
ents, Fig. 13, and can be made to work satisfactorily with a 
wide range of transistors. 


In Fig. 13, an NPN transistor is shown in the theoretical 


circuit, so battery polarity is as indicated, with negative to 
emitter. Ifa PNP transistor is fitted, battery polarity must be 


reverse. 
Е ‘oureur 


Ti 


Fig. 13 alto sows a layout for components, using either a 
fully perforated board, or a panel drilled to suit. Trans- 
former Т1 is fixed by screws. Small transformers of this type 
are usually wire ended, or have pins which pass down through 
holes in the board. 


The wire ends of the resistors and capacitors are passed down 
through suitable holes, and bent over. The board is then 
fumed so that the underside wiring can be carried out. In 
‘most places the wire ends of the components willbe long 
[enough to reach connecting points. Elsewhere, 24sw tinned 
‘copper wire, or similar connecting wire, will be used. Make 
[the soldered joints as described, and snip off unwanted ends of 
Wire. It is as well to leave the transistor to last, as this avoids 
heating it unnecessarily when soldering other items. Lengths 
f flex, anchored at holes in the board, are used for battery, 
key (or push) and speaker connections. 


"S 
em 


Multivibrator 


Fig. 14 is the circuit of the multivibrator assembled in Fig. 2. 
Reference to Fig. 14B will show how this can also be prepared 
опа tag board. 


The tag board has two rows of tags fitted to an insulated 
а 


board, and it is five tags long in Fig. 14B. Boards of this type. 
сап be obtained in many sizes. It is also easy to cut a section 
from a long tag board, to suit the needs of the item to be 
assembled, Such boards are very handy indeed for electronic 
assemblies, as the tags support resistors, capacitors and other 
items, and a neat layout is readily achieved. 


'OVTPUF 


та! 


~ 


Glissade 


F16.14, 2413063) 
©: 


‘This device will produce swooping. rising and falling tones, for 
"effects" purposes, or can with additional skill be used to 
obtain musical notes through several octaves. The circuit is 


Tas rips are ako useful for procs and may have му. [hose ia Pia. Dd tence canbe made to 
numberof tags required. Long tag strips can be сї down as В fors practical layout on a tag board. xt 
Rest. Жоп lap sp he oe la or mounting the 

Brera teo omar mese or Que MB cs ru. 1, ацы» comen ioo 

E. 

Pase the compovents agproxinstey asin ag 14B and sodor В RO gom 

the wires to the tags. If any component values may be R3 100k сз 22nF 
ше, do not tee theta gly round the taet before B du LE ear 


soldering, or removal will be difficult. сы 


The circuit is a wide frequency audio oscillator, in which the 
pitch can be controlled by VRI, and "on" switching is obtain- 
Sd by S. The oscillator is placed in a box, so that switch $ 
and VRI can be mounted on the top. The switch is a strip of 
springy metal, fitted with a spacer and bolt, so that it is just 
dear of a further bolt. A small downwards movement of the 
‘arm or knob completes the circuit 
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Wires which cross can be kept clear of each other, and then 
no insulated sleeving will be necessary. The transistors can be 
soldered on last, and can readily be changed without disturb 
Ing other parts. 


‘The same layout can be used for the next project, though the 
component values are different. 


E 


About 4.5v to 9v can be used, this influencing volume, Should 
other transistor types give an unsuitable range of frequencies, 
the note can be raised by reducing C1 or C2 (or both). 


Morse Oscillator for Phones 


By using the windings of magnetic headphones as part of the 
feedback circuit from collector to base, a single transistor 
oscillator can be made as іп Fig. 16. Medium to high imped- 
ance phones are most suitable, and numerous other transistor 
types can be fitted. 


The transistor and few other items are mounted on а tag strip. 
This is in turn bolted to a small insulated box, which can carry 
the battery. А 4:59 supply was found best with this oscilla- 
tor. The note obtained can be modified by altering the 
volage, resistor, or capacitor values, 


VRI has a inch shaft coupler, into which is screwed a length 
of dba threaded rod. А knob is also fitted to the end of this 
Tod. It can be swung backwards or forwards, to change the 
resistance of VRI. Connect VRI so that movement of the 
knob towards the right raises the pitch. 


Output from C3 can go to high resistance headphones, for 
amusement, but should be taken to an audio amplifier. Gain 
of the amplifier will have to be tumed back somewhat, as the 
‘output from the glissade is at а quite high level. 


‘Swooping tones are produced by holding down the switch $ 
and swinging the control knob attached to VRI from side to 
Side. For notes which do not swoop to frequency, switch S 
must be released while VRI is rotated. А slight quivering 
‘motion of the hand controlling VRI will produce a vibra 
effect. It is useful to have an ordinary switch in parallel 
with the knob control $, and to have the amplifier audio gain. 
control near the left hand, so that fading effects can be pro- 
duced as well E 
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For serious code practice a good Morse key is required. It is 
adjusted во that only а small movement of the wrist is needed 
to operate it. Each letter consists of short and long sounds, 
sown as ( and (=). The (=) has three times the length of 
the (9 


No: 
о 
pel. 
ese 
Reve 
gue 
T- 
Tem 
v 
we 
ХЕ 

Le ve 

M-- z 


After leaming the code, practice between two persons will 
be best to gain speed, Care should be taken to form each 
Jeter correctly. 


‘Two Door Siren 


‘This can be used as a warming device instead of a door bell 
‘The circuit is arranged so that two bell pushes can be con- 
nected, and they will provide distinctive notes. It is thus clear 
which of the pushes has been used, as, for example, to dis- 
tinguish between front and back doors. 


Fig. 17 is the circuit. The collector of each transistor drives 
the base of the other through a capacitor with parallel resistor. 
ТІ is centre tapped, and couples a loudspeaker. 


‘Component values are intended for two ACI28 or AC142, 
or similar transistors, as used in %w to Iw output stages of 
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receivers and small amplifies. Other transistors will of course 
operate in this circuit. The pitch obtained can be modified 

by changing C3. The circuit shown is for PNP transistors, 
and battery polarity has to be reversed for NPN transistors, 


seen 


Fig. 17B shows the oscillator wired on perforated board. For 
a self contained unit, the board can be screwed inside a case 
which is large enough to house the speaker and battery. 


The note obtained when Push 1 is operated depends on the. 
value of R3. In the same way, R4 allows a different note to. 
be obtained when Push 2 is closed, If necessary, R3 or R4 
сап be changed, to obtain notes which are readily distin- 
guished. 


Transformer T1 is best of fairly high ratio, ог can be the usual 
type of transistor output transformer, with a ratio of about 
8:1. TI and loading by the speaker influence the volume and 
notes obtained, 
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PUSH! PUSH Fic. 178. 


In some circumstances it may be convenient to run a single 
twin ead from Push 1 on to Push 2, including an extra resistor 
at Push 2 itself, to modify the tone. This may save taking 
leads from Push 2 all the way back to the oscillator board 


UIT Oscillator 


The unijunction transistor is a device having emitter, Base 1, 
amd Base 2, Fig. 18. B2 receives positive bias, in this case 
through the headphones, When forward bias on the emitter E 
is reached the UJT conducts 


In Fig. 18, the emitter potential rises as CI charges through 
the resistor RI. When the UJT conducts, C1 is discharged, 
and the proces is repeated. This can take place over a very 
"wide range of frequencies, depending on the values used for 
RI and CI. Here, these are chosen to produce an audio tone. 


A battery supply of 3v to 9v will be convenient. For use of 
the UJT oscillator during code practice, place the key in one 
battery lead. 48 


242646 
UJT 


UIT Continuity Tester 


Fig. 19 shows actual assembly of the circuit in Fig. 18 on a 
small perforated board. This is fitted in an insulated box, 

‘which caries a phone jack socket, and two sockets for Mone 
Key or test leads. A 9v battery is used, secured with string 

or elastic 


For continuity tests, take prods or clips on the test leads to 
the suspected нет. If the circuit is in order, the ШТ oscil- 
lator will produce an audio tone. Oscillation will be obtained 
with а series resistance between the prods of up to 20k or 
more, so various components can also be tested, and some idea 
Of the resistance in circuit can be gained from the sound 
‘obtained, The tester can also be used to check bulbs, lamps, 
fuses, extension and other leads, and similar items ~ these 
must of course be removed or disconnected from the equip- 
ment, before being teste. 
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Par esox 


HIGH VOLTAGE, 
LOW CURRENT 
(AC) 


RI 22K 
в2 


Ес! 22 № 


ШТ High Voltage Producer 


‘The UIT oscillator can be used to produce a high voltage, at 
very low current, by connecting a transformer as in Fig. 20. 
‘A loudspeaker transformer, as would be used in valve equip- 
ment, is suitable, and will have a ratio of about 45:1 or so. 
The usual secondary, or low-resistance winding, is connected 
1o B2 and positive, so that a step-up of voltage is obtained. 
This should be found to light а small neon lamp. 


YR is fite to allow some adjustment, to find the most 
suitable frequency of oscillation. For maximum possible 

igh voltage output, if required, operating voltage and current 
should be raised. No rating of the UJT must be exceeded, 
For the 2N2646, the supply should not exceed 30v, emitt 
current should not be over SOmA, and dissipation of power 
їп the device should not be more than 300 milliwatts. (Dissi- 
pation can be found from Voltage x Current.) 
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‘A small mains transformer can be used for Т1. with a low. 
"voltage winding, such as that for a 6.3v heater circuit, аз 
primary, and the 200/250v winding as secondary. The high 
voltage output is alternating current. 


Signal Blinker 


Fig. 21 is а multivibrator in which the feedback capacitors 
СЇ and C2 are of high value, so that conduction alternates 
between TRI and ТК? at a low rate, A light emitting diode is 
placed in the collector circuit of TR2, and so flashes on and 
off. 


‘This device can be used for various instruments and other 
equipment, and a flashing indicator draws attention to a 
greater extent than does one continuously illuminated. The 
TED can be located at any required point, with leads running 
toit 


‘Transistors other than the types shown can be utilised. R4 can 
usually be about 150 ohm for a 3v supply, 470 ohm to 12k. 
Tor 6v, or 680 ohm to 1.5% for 9v. This depends to some 


El 


extent on the amount of light required when the indicator 
is operating. Lower resistor values at R4 will increase light, 
but current must in any case be limited to the LED rating. 


Power should be drawn from a 3-pin plug, and this should have 
33A or other low rating fuse installed, The live or L, neutral 
ог N, and earth or E conductors must be correctly connected, 
both at the plug and the equipment. 


‘The plug must always be withdrawn from the supply socket, 
before touching any intemal connections, or making any 
adjustments or checks of any kind. 


Apparatus operated from the mains must be constructed in 4 
strong insulated box, such as can be obtained from various 
Suppliers of electrical equipment; or when built in a metal 
box, the box must be soundly earthed. This is achieved by 
bolting the mains cord earth conductor to the box. 


Boxes or cases can have ventilation holes ог slots, but must 
be closed so that no one can touch live or dangerous connec- 
tions ог parts inside. It should be remembered that unskilled 
or unaware persons may eventually handle or use the equip- 
ment, so it must be arranged to present no unexpected hazards. 
Such as live terminals or parts, or openings for the fingers. 


I these points are remembered, mains operated equipment 
can be safe to use and handle. No switch or other means of 
interrupting the circi is put in the earth conductor and any 
Switch or equivalent device В placed in the lve or Lon 
uctor. Thi leaves both earth and neutral permanently 
connected, for maximum safety. 


Dimmer/Heat Control 


It is often convenient to dim a filament lamp, or reduce the 
heat of a soldering iron to be left on for long periods, or the 
Power of a low wattage heater. The silicon controlled rectifier 
circuit in Fig. 22 can be sed for these purposes 


CI and C2 need only be 6.4v working, and the 
assembled on a very small perforated board. See p.61 for 
LED polarity 


Mains Wiring When the switch marked "Full" is closed, current for the 
load passes through this, so that full power is obtained. 

АН the devices described so far have operated from low 

‘voltage batteries, so than no shock hazard exists with them. 

However, it is necessary to employ mains power for some 

units, and proper care must then be taken to avoid any danger. 
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When this switch is opened, current passes through the SCR. 
This device conducts only when the gate has been triggered, 
and the instantaneous point in the alternating current cycle 


E] 


where this arises is determined by the setting of the potentio- 
meter VRI. Triggering is advanced as the wiper of VRI is 
moved towards RÎ. The average power supplied to the load 
can thus be adjusted between wide limits. Since the device is 
operating s а half wave controller, full power is not obtained. 
with VRI at maximum, so the switch is closed as described. 


ofthe box should be screwed in place, A suitable size is about. 
4 x S x 2 inch deep, 


Fig, 228 shows construction of the SCR controller in a 
box. The front of this carries a socket outlet, and the mains. 
cord has a 3-pin plug, wired as explained earlier. It is thus 
‘easy to plug the controller into an outlet, and insert the plug 
of the lamp or other item to be used in the new outlet. 


The mains cord is secured with a clamp, and passes through 
an insulated grommet. The tag strip supporting the small 
items is mounted by an unused tag. А strip of metal is cut 
to clamp round the body of the SCR, and is soldered to one 
tag, as shown. Run earth and neutral leads from the cord up. 
through a hole, and connect them to the E and N terminals of 
the socket outlet. Also earth the case, at E. А well insulated 
wire runs from the L terminal of the outlet, to the "Full" 
switch. The outlet can be secured with bolis and nuts. 


RI should be 1 watt, and CI is а 500v capacitor. The neon is 
ıa small type as used for indicators, etc. 


After checking that the controller operates correctly, the back 
“ 


16.228 


Ifa fully insulated box is used instead, then the bush of VRI 
and of the switch should both be earthed by wires, except 
when these items are constructed wholly with insulated 
material. (This precaution is necessary to avoid any chance of 
metal parts outside the box becoming "lie". 


Two Power 


A circuit which will allow half or full power can be useful to 
reduce the heat of a soldering iron, or for dimming a filament 
lamp. 


Fig. 23 is an easy circuit of this type. Full power is obtained 
when the switch Sis closed. With S open, the silicon rectifier 
allows current to flow in one direction only, so that power is 
approximately halved. A 600v 1A or 10005 1A rectifier is 
suitable 
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This device can be made by using an insulated junction box 
which will take a socket outlet and also the switch S. A 3- 
‘core cord with plug is run to the box, so that it can be used 
with any power point. The iron ог other item can then be 
plugged into the outlet fitted to the junction box. Remember 
to make mains connections in the way described earlier, for 
safety. The switch S should be of fully insulated type. 


Sensitive Touch Switch 


In Fig. 24, finger contact with the touch pad switches on a 
ow voltage bulb. Tris circuit is suitable for a battery operated 
portable bedside light, and for some other devices. 


Normally the silicon controlled rectifier is not conducting, 
зо the lamp is extinguished, Finger contact with the pad 
provides postive base bias for the transistor so that it conducts, 
‘This moves the transistor emitter and SCR gate positive, 
triggering the SCR. Current then flows from cathode K to 
anode A, and through the bulb. The SCR remains in the 
conducting condition until the battery circuit is interrupted 
by opening the switch. A push switch, normally closed, is 
most suitable here. Pressing it then switches off the bulb. 


‘This touch pad is easily made from a piece of circuit board 


with foil strips. It can be about 2 x 1 inch, or of any convenient 


size. Join together atemate foils — e.g., 1, 3, 5 and 7 — by 
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soldering a connecting wire through the holes. This will 
provide one connection to the pad. The other foils — 2, 4 
та ae siilay joined together for the other pad con- 


nection 


“The pad is fixed to the top or side of a box, which can contain 
the Battery and electronic components, 


е sensitivity of the SCR, or gate current or potential needed 
уро contin wi depend somewhat on the dda 
dolce whe the gain of individual transistors wil also be 
Aint. Numerous NPN types are suitable, Yt В found that 
theswitch i too sensitive, thk can becorecied by placing a 
fessor fom transistor base to SCR cathode or negative 
fin, ‘This resistor canbe about 470k to 1 megohm ors 
Excessive sensitivity wil be apparent if the circi is switched 
tay dus damp air, or simila effets, The pad should be 
Kept clean by wiping it with a dry cloth 


ig 24B shows assembly of the components on a tag stip. 
Aat SOY ТА SCR is more than adequate The bulb can be 
stow in type, and canbe 62v 015A, or 63703. A 
зн (O SAJ аһ suitable, provided the battery is 
fly age 


It is convenient to make a wooden box which will take the. 
battery, and leave а little space for the tag strip assembly 


57 


FIG. 248 


dene) + 


Water Level Indicator 


‘This is a battery operated low voltage device, which is trig- 
лей by rising water. It can be used to give indication when a 
ink, cistern, fish or swimming pool has filled to the required 

level 


Fig. 25 shows the circuit, and also assembly on an insulated 
board. This also carries the battery, and iis fitted in a metal 
or plastic box. 


їп use, the base normally hat no positive bias, as the sensor 


and the transistor passes collector current, to operate the 
indicator. RI limits base current. 


‘This circuit will operate satisfactorily with a wide range of 
PNP or NPN transistors, but battery polarity must be reversed 
forthe PNP types, 


The indicating or warning device can be one of the 
vibrator or other audio oscillators shown earlier. These will 
give an audible warning, and will draw only а small current, 
So that à large transistor is not required. 


ss 


passes no current. When water reaches the sensor, it conducts, 


RI 
22k 


SENSOR 


SENSOR 


For indoor use or in a location protected from rain, the sensor 
сап be two bare wires, about % inch apart, bolted to a strip 
of insulated material. Where rain could operate the device, 

it needs to be covered. Alternatively, it can be made from a 
piece of metal tube, with a central wire, as in Fig. 25. The 
ire is bound with insulating tape for about half its length 

to fit tightly in the tube. Flexible leads are soldered on, and 
the joints coveted with tape. The sensor can be suspended 
inside the tank or pool, with its bottom at the required water 
level 


1f the transistor is а high gain one, so that damp operates the 
indicator, sensitivity can be reduced by connecting a 100k 
resistor from base to emitter. 
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Thus in one dimension, a single quasi electron (qs) with charge of 1/3e, can be 
mathematically represented, (where the permittivity of free space for each quasi 
electron is ty = [20/31 2, by the equation: 


че = tel ARC 


/ (6c) 


‘Thereby accounting for the experimental observation of the 1/3e charge of the quasi 
electron" 9, Overall knowing the structure of the quasi electron may lead to the 
knowledge of the structures of the the other subatomic particles such as the quarks. 


First Generation Quark Structure 


From these observations we may now examine the derivation of the mathematical 
mature of the proton and in tum the structure of the quarks. Using the above 
‘equations (eq. 6) enables a far more accurate derivation of the mass of quarks from 
first principles. 


тодо so requires calculating the ratio of the mass of the electron (m, - 0.511 Mev) to 
the mass of the proton (m, = 938.3 Mev) 


Thus тыт, = 0.511/938.3 = 5.44 x 104 

and mem, « SA4 x 104» (r/c) 

Intruigingly, the term (3s/c'?) mathematically determines the ratio of the mass of 
the electron (me) to the proton (my). Indeed it is this ratio that also leads to the 
mathemaical derivation of the structure of the quarks 

Given the mass of the proton is; 938.3 Nev, then according to the Standard Model, as 
there are three quarks in the proton (uud) of virtually equal mass, then the effective 
mass of each quark would be more accurately given as 312.8 Mev. 

‘Thence, the structure of the quarks can now be defined by the ratio of the masses of 
the quasi electron to the quark. If the mass of the quasi electron is given as one third 
the mass of the electron 


ma 0.511 Mev +3 =0.17033 Mev 
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Optical Isolator 


In some equipment complete electrical isolation of one circuit 
from another is required, though signals must be able to pass, 
The optical isolator is а neat way to arrange this, and can be 
fitted up from the circuit in Fig. 26, 


AD BATTERY £16.26. 


Electrically, the device is in two sections. The first has the 
light emitting diode LED, VRI, and transformer Т1. When. 
the battery is switched оп, current flowing through the LED is 
adjusted by VRI, so that the LED glows dimly. А signal 
voltage in the secondary of TI then modulates the LED light 
intensity 


To operate this circuit from a radio having a 2/3 ohm or simula 
speaker, a speaker matching transformer with a ratio of about 
35:1 can be used. (The actual ratio is not very important.) 
Connect the usual transformer secondary to the radio speaker, 
so that TI provides a step up effect. 


The second part of the equipment has the light dependent 
resistor LDR, forming part of the network providing TRI with 
base bias. VR allows adjustment of conditions for best 
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amplification, which will depend on the transistor. and also 
the LDR, or stray light reaching the latter 


The LED and LDR can be enclosed in a card tube, or should 
a least be shielded from light, which will swamp the modula- 
ted illumination of the LDR, obtained from the LED: 


With the circuits switched on, and VRI adjusted so that the 
LED is illuminated, turn the radio to give fairly low volume. 
Adjust VR2 for best bias conditions. When these are reached, 
Signals should be heard clearly in the headphones. VRI, VRZ 
and the audio input to TI can then be adjusted for best results 
TRI can be the BC108, 2N706, or similar transistors suitable 
for audio amplification. А medium or high impedance head- 
set will be satisfactory. Assembly can be on a perforated 
board, as for other circuits. Take care not to adjust VRI so 
that the LED current is too high 


LED Indicator 


A light emitting diode can be used as an indicator on battery 
powered equipment and the current required is very smal 
Fig. 27 is a LED indicator circuit. Here, the long wire of ihe 
LED is negative, but with some LEDs this is not so. А flat 
side may, or may not, be present. So polarity may have to be 


The LDR has a high resistance when in darkness or subdued 
light. so that the gate potential of the SCR is not sufficiently. 
high to trigger this device. When light reaches the LDR, 

its resistance falls, and the SCR gate voltage rites, The SCR 
then moves into ils conducting condition, so that current 
flows through the bulb. The sensitivity of the circuit, ог 

level of illumination needed to trigger the SCR, is set by VRI. 


found by trial ~ the correct connections are those allowing 
the LED to light. The series resistor may be about 150 ohm. 
to Ik or more, depending on the actual voltage, and brightness 
required. Current drawn varies with different LEDs, and 

with voltage and series resistance, but can be about mA or 
Jess, without reducing the brightness too far, 


‘The LED indicator with resistor is connected to the circuit 
‘where voltage is present when the equipment is on. LEDs are 
available in red, yellow, green and other colours, with grommets 
ог clips for panel mounting. Different circuits may be identi- 
fied by a range of colours. 


Components can be assembled on a small tag strip. This, with 
a battery. can occupy a tubular case, with the lamp ontop 

An opening is necessary opposite the LDR, and a hole le aso 
made so that VRI сап be adjusted with a screwdriver, Het 

2 miniature prese SO or 100k lines potentiometer Ís most 
Stable. It necessary to have a small push switch 1o interrupt 
the battery current, s the SCR remains in the conducting 
Condition unti the circuit is тоттану broken. A OV 
battery and bulb can be used, SCRs may fal to operat at 

Alli attempts are made to use them with extremely low 
voltas, such as a single 1 cl 


Magic Candle" 


The triggering ofa silicon controlled rectifier can be used for 
slave phorofiah and similar purposes. In Fig, 28 it is em- 
ployed to switch om a light when а match or lighter В brought 
Tear. Sensitivity в best in somewhat subdued light, and i 
wil then be found that striking a match at some distance сап 
Bring on the light 


“Nerve Tester" 


This device tests the nerve, concentration, and steadiness of 
hand, and always provides amusemer 


Connections and construction will be seen from Fig. 29° A 
wooden box at least 10 inch or 12 inch long will be used, 
and large enough to take the battery and other parts. 


AA stout bare wire — at least 1dswg — is mounted with a bolt 
and spacer, and is bent in any way found appropriate, and, 
according to the degree of difficulty wanted. А similar wire 
is fitted with a wooden handle, and has a loop bent at one end. 
А flexible lead of convenient length is soldered to this wire 


The problem isto pass the loop all along the shaped wire, 
without allowing contact, until the loop can be rested or а 
Piece of insulated sleeving at the fixed end, as in Fig. 29, 
‘The size of the loop will also have considerable influence on 
the ease or otherwise of the likelihood of success. 


5 BATTERY 


swiTCH 


If loop and wire touch, current flows from the battery to the 
buzzer, which sounds. Current also flows to the relay winding, 
зо that the relay contacts close. Even a momentary contact 
between loop and wire will thus cause the buzzer to sound 
until the switch is used to break the circuit. 


Any 4.5v, 6v or similar battery and buzzer will be satisfactory, 
With а relay which operates on a similar voltage. Connections 
fare to the relay contacts which remain open until the relay is 
energised. 


In use, the device can stand upright. А back is attached with 
small Screws. 


Burglar Alarm 


The same circuit arrangement as in Fig. 29 will provide a burgh 
alarm operated by pressure mats, The latter are available in 
various sizes, and consist of a thin pad which can be placed 
under a carpet or ordinary mat. 


64 


Leads from the mat or mats will run to the terminals at 

X-X. The buzzer should be changed for a bell, which need 
not be fitted in the box, but can be situated where it is best 
heard. Momentary weight on any of the mats will then switch 
‘on the bell, which will be locked on by the relay as described, 
and will ring until the unit is switched off. 


‘Transistor Tester 


А very useful check of transistors can be made with the aid of 
a multi-range test meter, with a selection of base resistors to 
provide base current, as in Fig. 30. This method does not give 
эп exact indication of transistor gain, but it does allow defective. 
transistors to be eliminated, and provides a good idea of the. 
performance to be obtained from surplus or other unknown 
transistor 


A 6.way switch allows the base to be open circuit, or to receive 
current through one of the resistors RI to RS. These values 
are RI 330k, R2 110k, R3 33k, R4 11k and RS 3.3k. After 
allowing for the base-emitter potential, switch positions and 
corresponding base currents are near the following: 1, zero; 

2, 104A;3, 30uA; 4, 100A; 5, 0.3mA, and 6, IMA. 


— 


| Polarity is shown for NPN transistors. Reverse polarity of 
both meter and battery for PNP transistors, 


ery can all be ftted toa 
icut would be to include 
Switch and shunts, lo replace the external 


the circuit. Switch, lis and hı 


For ай tests, initially set the switch to 1, and the meter to its 
highest range (say 1 ampere). Afterwards, switch the meter to 
a lower range, after adjustment of the G-way switch, as may 
prove to be necessary to obtain an easy reading. 


Treasure Locator. 


With the switch at 1, a high reading on the meter shows that the 
transistor has a short circuit from emitter to collector, and is 
defective 


‘This locator is among the simplest that can be constructed, as 
it uses an ordinary small portable radio as рап of the detection 
circuitry. No modifications or connections to the radio are 
needed. 


With germanium transistors, collector current (with the switch 
at 1) may be O.1mA or so up to perhaps 0.5mA for small 
types, and up to some milliamperes for lager types. This small 
leakage current does not show that the transistor is defective. 


In the case of silicon transistors, the leakage cu 
switch at 1) will be zero or extremely small, if 
good condition. 


t (with 
е device is in 


‘The switch is then turned to one of the positions 2 to 6, If 
collector current does not rise, the transistor is defective. 

Y current rises at each step, do not go beyond the switch 
Setting which results in a safe collector current for the device 
actually being tested. ‘This can be 10mA or less for some small 
transistors, or 100mÀ or so for those able to handle greater 
power, and up to an ampere or more for large power transis- 
tors, but limitation of base current will not allow full collector 
‘current with large types 


7 search com 


меи 


Fig. 31 is the circuit. It has а singe transistor as a low radio 
frequency oscillator, operating in conjunction with the search 
coll. Oscillation is obtained by having a tapped coil, with 
outer leads going to base and collector circuits. The 
Frequency of oscillation depends on the сой, and the parallel 
capacitors, trimmer TI, and 


‘The approximate hFE or current amplification of the transis- 
tor (common emitter mode) can be found by noting the 
approximate base current and collector current. If the collector 
‘current with the switch at 1 was very small, it can be ignored, 

If not, take this value from the actual collector current read 

by the meter, with the switch at 2 to 6. Collector current 

(read by the meter) is then divided by base current (taken. 
from the switch position as described). This gives the approxi 
mate hFE, or amplification, of the transistor. 


The winding of the search coil is 6 inch in diameter, and is of 
34swe enamelled wire. The coil former can be made from three 
pieces of 1/8 inch thick hardboard, or similar insulated mat- 
erial. Cut one disc 6 inch in diameter, and two others about 
{6% inch in diameter, Smooth the edges with glasspaper, and 


It is convenient to mark the switch with the base current 
figures, and to have three small clips to attach a transistor to 
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cement them securely together, with the small disc between. 
the larger discs. This provides à former with a channel to take 
the winding. The adhesive should be allowed to dry with the 

discs under pressure, so that there is no gap into which turns 

can fall. The former should also be varnished, and allowed to 
‘dry, before winding. 


The wire is passed up through a small hole, this being point 1 
Wind оп fifteen tums. Make a loop and pass this up through а 
hole, for point 2. Wind a further twenty-five turns in the same 
direction, finishing off at point 3. These leads are scraped and. 
soldered to a small tag strip. This is an anchor point for in- 
Sulated leads which will run up the handle of the locator (Fig. 
32. 


Cut a block of wood, and drill it to take the bottom of a 
broomstick. Cement the block to the prepared coil 


Components are assembled on a tag strip as in Fig. 32. Мош 
this stip in a plastic lunch box or similar container, which 
Will also take a small Ov battery, and the switch 51. A test 
for oscillation can be made by placing a meter in one battery 
lead, and shorting 1 and 3 of the coil, Meter current should 
change slightly. If not, look for some mistake in wiring. 


A shelf is bolted to the handle, and the detector rests on 
this, with connections passing down to the search coil. A 
few loops of tape or string will secure these to the handle 


Operation in Great Britain can be on frequencies under 
100kHz. Initially tune the radio receiver to 200kHz on long 
wave, and place it near the сой. Adjust TI until a strong 
whistle is heard in the receiver speaker. This is the 2nd 
harmonic of the oscillator. T1 is then screwed down very 
slightly from this position 


The small portable adio is placed on top of the locator box, 
and can be held here with elastic. It is tuned to the medium 
Wave band, Some small adjustment of TI, and of the receiver 
Tuning, may be required, until a suitable heterodyne is produced 
by a harmonic or multiple of the oscillator, It will then be 
found that the pitch of the note changes when the search coil 
approaches а metal object. 


It should generally be found that sufficient coupling is obtained. 
‘with the receiver when they are situated as in Fig, 32. W not, 
run a few inches of insulated wire from the transistor collector 
tag up through the box and place this under the receiver. 


For best results, adjustments are directed towards obtaining a 
ood change in pitch, when the search coil approaches metal 


For those interested in details of other detectors, reference 


can be made to “How to Build Your Own Metal and Treasure 
Locators” (No. 32, Babani Press). 


ө 
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SECTION 3 
RADIO AND AUDIO FREQUENCY 


MW Booster 


‘This unit can be employed in conjunction with any ordinary 
portable having а ferrite rod aerial, and will provide а con- 
Siderable increase in range and sensitivity to weak signals. It 
has two functions — to allow the use of an external aerial and 
earth, and to amplify and couple signals to the portable 


‘Tuning coverage is for medium waves. That is, about 200-550 
metres, ог 1500.-550kHz. Many overseas and other stations 
can be picked up on this band, and distant reception can be 
particularly common on the higher frequencies, during the hours 
of darkness. 


Fig. 33 is the circuit, and И uses a cored tuning coil with 
aerial coupling winding 8-9, tuned winding 6-1, and base 
‘coupling сой 5. 7. These numbers are for the pins of the 
Denco (Clacton) "Blue" Range 2 component. It will be 


apparent that other coils, or surplus or home-wound inductors, 


сав be substituted 


For the coil mentioned, VCI is 315pF. However, this value is 
‘not лао critical, provided the capacitor fitted allows tuning 
the wanted frequencies. A solid dielectric capacitor can be 
used, though the ай spaced type is likely to be a little more 
efficient. 


‘Coupling to the base is by C1, and resistors RI and R2 set the 
base bias conditions, with R3 for emitter bias. These values 
will suit numerous RF transistors. 


Fig. 33B shows assembly of the components on an insulated 
board. The coil is mounted by its threaded bush. When the 
board has been wired, it can be mounted by means of bolts 
with extra nuts. The case is preferably metal, for screening 
purposes, but the booster can be used satisfactorily with a 
plastic or similar Бох. 


n 


Fit a small slide switch to the box front, and aera! and earth 
sockets to the back, near the coil. A 9v battery is accommo- 
dated in the case. 


Coupling to the transistor receiver is by means of a loop which 
is placed on the receiver ferrite rod, or near the rod. The loop 
сап be about twenty tums of thin insulated wire, about % inch 
in diameter, and bound with cotton to keep the turns together 
‘The ends can be let long enough to reach the two connecting 
points in Fig. 33B. 


sc is metal, the booster and receiver can be near each 
хо the lop lead wl only need to be few inches long. 
йеп an insulated cae is used, coupling fom the receiver 
ite serial or other circus to the booster сой, may ease 
instability. This wil become apparent as whistle accompan 
ing most signals. Г this arises, the booster and receiver should 
e moved some inches арап. The aerial lead must not run 
near the lop connections. 


‘Some receivers have an internal winding which is intended to 
couple an external aerial, and it may be possible to connect to 
this, so that a separate coupling loop is not required. 


Ih some cases the earth connection may be omitted, though it 
сап improve range. The aerial can be some 20ft to 40ft or so 
ong. If possible, it should be high and clear of walls and 
other earthed objects 


If necessary, the coupling afforded by the loop to the receiver 
aerial circuit can be modified by moving the loop. Initially, 
une in signals with the receiver, then adjust VCI for reson 
ance. This should provide a very considerable increase in the 
volume of weak signals. А scale can be fitted to the booster, 
and marked to agree with the receiver tuning by this means, 
‘This will allow tuning to be kept in step, and the booster 
should allow reception of transmissions which will be inaudible 
if it is removed. 


Actual tuning coverage can be modified by adjusting the 
position of the coil core. This may be helpful in obtaining 

Agreement between booster and receiver tuning. The booster 
В not required for the reception of powerful signals, and the 


E 


receiver automatic gain control circuit will tend to mask any 
increase in signal strength obtained with such transmissions. 


Midget MW Diode Radio/Tuner 


A small, compact tuner can be of utility in allowing radio 
reception through an amplifier, and a diode receiver can give 
excellent quality of reception. Such a unit can also be em- 
ployed alone, with headphones, for personal listening. 


Fig, 34 is a receiver tuner which can be built in a very small 

plastic ог other insulated box. VCI is a compression type 
fitted with a small knob for adjustment by hand, 

То do this, it is necessary to remove the short screw (gener 

ally Gba) and replace this with a longer one, which projects to 

take the knob, The latter can be a terminal head, or the cap. 

from an empty tube of adhesive, secured with lock пше, 


усї 
PLASTIC BOX 
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For best efficiency and small size, the tuning coil is wound on 
а piece of ferrite rod. t consists of seventy turns of 24swg 
or similar enamelled wire, on a rod about 1% inch long and 
3/8 inch in diameter. Actual details will not be critical. A 
piece can be obtained from a longer rod by cutting a notch. 
found the rod with a file and snapping at this point with the 
fingers. A few touches of adhesive will hold the ends of the 
winding secure. The loop for the aerial connection is about 
‘one-third the total number of turns from the diode end of 

the coil, (Moving this tapping towards the earthed end of the 
сой will increase selectivity or sharpness of tuning, but reduce 
volume.) 


Aerial and earth sockets, and a 3.Smm jack outlet, complete. 
the receiver. Headphones can be plugged directly in here. 


‘The aerial and earth can be provided as explained for the diode 
radio in Fig. 7. 


To use the radio as a tuner, C1, RI and C2 may be added. 
Suitable values are C1 470pF, RI 220k, and C2 0.25uF. A 
screened lead with jack plug should be made up to connect the 
Tuner to the amplifier input socket. 


One Transistor VHF Receiver/Converter 


The super-regenerative receiver is well known for its great 
sensitivity, which equals that of a multi-stage superhet. It has 
no alignment difficulties, and few components, so is an inter- 
esting project. Из main disadvantages are its background 

hiss, but this ceases when a signal is tuned in, and its lack of 
selectivity. The latter is however relatively unimportant on 
the VHF bands, The circuit here is particularly intended for 2 
reception, but is easily modified. 1t is not intended for FM 
signals 


In Fig. 35 the detector is a VHF FET, and the field effect 
transistor will be found very satisfactory in circuits of this 

kind. TI is the preset tuning capacitor, which allows adjust 
ment over а fairly wide band of frequencies. Tuning is by VCI, 
"which does not require a reduction drive. 


15 


cs sapr 


The RF choke can be а VHF type, or can consist of seventy 
five tums of 36swg enamelled wire, side by side оп a inch 
diameter insulated rod. Touches of adhesive may hold the end 
tums only 


Short leads are essential, and assembly on a tag board is shown 
in Fig. 35B. The variable capacitor is fitted first, and it can 
Tater attach the finished board to а panel, by means of an extra 


AERIAL 


‘Control of superregencration Ё by means of the potentio- 
meter VRI, which adjusts the FET drain potential. The value 
Of VRI is not very important, but a linear potentiometer is 
necessary 


5 provides feedback from source to drain, for regeneration, 
R3 and the associated components form the quench network, 
with C6 feeding headphones, or an audio amplifier. 


Forbes results, VRI should enable the transistor to go 
smoothly into super-regeneration, which is shown by the hiss 
mentioned. Achieving this depends somewhat on the transis- 
tor, value of CS,adjustment of Т1, and aerial loading. 
However, matters are not too critical. 


‘Transistors unsuitable for VHF cannot be used. Individual 
FETs of the same type will also differ somewhat, so that in 
some cases it might be necessary to omit C5, or change the 

value, Alternatively, a small pre-set (not over 10pF) may be 
Fitted. Te will be found that a very small capacitance is required. 


Another cause of failing to obtain super-regeneration is too 

tight aerial coupling, and this is easily corrected by moving the 

aerial coupling winding a lite further from the larger winding, 
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AF OUTPUT — 216.358. 


"The larger coil has five turns of 18swg wire, and is inch in 
diameter and 3 inch long. The smaller coil has two tums, 
Wiring to VCI, TI, C5, the сой and CI must be as short as 

can be arranged. Connections elsewhere are reasonably direct. 
А ceramic disc capacitor may be used at CI. TI should be a 
low loss trimmer, 


The board can be fitted in a case which will carry VRI, and 
large enough for the battery and on-off switch, The case can 
be used to support a telescopic aerial, some 30 inch or so when 
extended, » 


—— _ 


Frequencies tuned by VCI can be raised by unscrewing TI 
or by stretching the larger coil to separate the turns more, or 
by using a coil with fewer turns, or of smaller diameter. The 
receiver is most suitable for use over the ТОМН2 to 200MI 
range. 


For the single transistor alone, a sensitive pair of medium or 
high resistance phones will be needed. Audio ouptut from C6 
can be taken to an amplifier, for more powerful reception with 
phones, or to allow a loudspeaker to be used. 


То use the circuit as а converter, tune a portable receiver to 
around 1500kHz (or as found to give best results with no 
break through of unwanted medium wave signals). Place the 
receiver so that its ferrite aerial is coupled to the RF choke of 
the converter, When VRI is correctly adjusted, conversion 
within the VHF circuit will then allow VHF signals to be 
heard with the receiver. 


Component List 
RI tk CI. InF VHF disc 
R2 10k 22uF 10v 
R3 12k лп dise 
VRI 20k linear pot TOnF disc 


VCI SpF airspaced variable 3.3pF VHF type 
TI. 20pF air spaced trimmer © Оше 
MPF102/BF244, or other VHF FET 

Tagboard, wire for coils and choke, ete. 


Morse and Sideband Resolver. 


Quite a number of inexpensive multi-band transistor receivers 
have frequency coverage which includes one or more Amateur 
bands. That is, 1.8, 35, 7, 14, 21, or 28MHz. On these 
bands transmissions are often in Morse code or CW, or single 
sideband. CW or SSB can be resolved by the specialised 
Amateur receivers and transceivers, but not with the general 
purpose home receiver. To receive CW or SSB with the latter 
type of radio, it is necessary to add an oscillator. This either. 
generates a heterodyne or beat note for code reception, or. 
replaces the carrier which was eliminated from the single 
sideband transmission 
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‘The circuit in Fig. 36 may be used for these purposes. It 
generates а carrier of about the same frequency as that used 
їп the intermediate frequency stages of the receiver, exact 
adjustment of frequency being by VCI 


Molt popular receivers have an intermediate frequency of about 
455kHiz.to 470kHz. The circuit in Fig. 36 uses an intermediate 
frequency transformer of similar type, and adjustment of 

its core allows operation with any IF from 455 to 470kH. 

Pin numbers are for the Denco (Clacton) IFTI3, normally 
intended for 465kHz. The connections to the base winding 
(4 and 5) have to be phased to secure oscillation. 


RI and R2 provide base bias, and R3 emitter bias. R4, and 
the large capacitor C3, allows current to be drawn from the 
same battery as ie used to run the receiver, if wished. Alter- 
natively, a separate 9v battery may be employed here. 


Fig, 36B shows the practical layout of components, and 
wiring to them, using a perforated board. Connections and 
joints ме kept close against the underside of the board. When 
Wiring is finished, the board is mounted in a metal box, using 
# inch bolts with extra nuts for clearance. 


VCI can best have a dial with a central zero mark, this showing 
when the plates are half meshed. 
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Then the ratio of the mass of the down quark (d), to the quasi electron is: 
0.17033 Mev/ 312.8 Mev = 5.44 x 10* 


Ме also find that this same ratio of the mass of the quasi electron to the mass of the 
down quark (ma) is mathematically equivalent to 3(n/c"), thus: 


m/m = 5.44 x 104 = 3e) 

From here the equation for the charge and structure of the down quark can be 
accurately defined by combining the equation for the structure of the quasi electron. 
qe = tal (4/327) and the ratio of the masses of the quasi electron to the down 
quark (19); hence 


do tef mas. (4/3)? 36/7) 
Hence in short form 


"As y" 3e (16) 


Giving the charge of the down quark as -1/3; and its estimated mass as 312.8 Mev. 


Thus not only can the electron charge be derived from the equation for three spheres 
each with a radius of c (equation 3) ; but the mass, charge and internal structure of 
the down quark can also be derived from the term 3(s/c"1). 


Furthermore, the significance of the term 3(x/c"?) in this equation, is revealed by 
the Shrédinger wave equation. Thus (x/c'”) is none other than the solution to the 
Shrüdinger wave equation for the amplitude of an electron confined in a space 
with radius c “®, If c is the space defined by the equation for the structure of the 
‘quasi electron. Then the standard Shródinger equation for an object confined in а 
space c fs given by the following standard calculation ‘8 


Ev) =- k? . dwb 


2m dé 
If one of the dimensions of space has a length 2L the amplitude can only be non zero 
between x = 0 and X = 2L and the standard solution for the amplitude can be 
Rehd Dn VN IM cita Ут 


A= (1) 


Thus in one dimension the solution to the Shrédinger wave equation for the 
amplitude of oscillation is conventionally given Бу": 


о 


^ 


c 
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‘An insulated lead в run from 2 on the IFT, and is placed ne 
the receiver. This lead may be so positioned as to give best 
coupling into the IF stages of the receiver. If coupling is too 
weak, the signal from the CW/SSB Resolver will be inadequate. 

On the other hand, tight coupling will allow the carrier to swan 
weak signals tuned in on the receiver. Fortunately the degree of 
{coupling is not at ай critical 


‘To set up the oscillator, first of all tune in any normal broad 
cast with the receiver. Set VCI half closed and switch on. 
"The core of the IFT should now be slowly adjusted until a 
loud heterodyne or beat note is heard accompanying the 
signal received. Set the core so that this note falls to about 
Zero, or to a low pitch, It will then be possible to rotate 
VCI either way from this central zero beat position, in each. 
case producing a note which rises in frequency as VCI is 
rotated 


To receive CW or Morse code, it is only necessary to tune in 
the code signal with the receiver, and then to adjust VCI to 
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‘obtain a note of the most suitable pitch. VCI can be rotated 
either way from its central or zero beat position, to obtai 
best freedom from interference. 


When receiving SSB, a more critical adjustment of VCI is needed 
and the carrier produced must be at the right side of the SSB 
Signal. (One side is used Гог the low frequency bands, and the 
other for the higher frequency bands.) If the carrier is the 
wrong side, the speech will be “inverted” or unintelligible. 
With careful adjustment of VCI, a setting will be found where 
the sideband signal is correctly resolved. 


Easy Preamp! 


ier 


This amplifier can be placed in circuit before a larger amplifier, 
to boost the input, or it may be used alone with headphones, 


A preamplifier will be added to existing equipment when a 
pickup or microphone having only a low output has been found 
To give insufficient volume, An amplifier may be able to 
provide a signal at a sufficiently high level. But with low input 
levels, output can be inadequate. 


"The stage in Fig. 37 can provide considerable gain. Audio 
input isto CI, and RI provides base current for the transistor 
Amplified signals are obtained across R2, and pass to the main 
amplifier (or phones) via the isolating capacitor C2. 


а BC108 or similar transistor, the supply can be about 9v 
1o 15v. Numerous NPN transistors, intended for preamplifier 
use and of Tow noise type, will perform well, Current may be 
from a separate battery. Or it may іп many cases be drawn, 
from the main amplifier. To avoid instability or similar 
troubles, the positive supply should be from a well decoupled 
and smoothed point in the main amplifier. If this is not 
available, connect a 2204F capacitor from positive to negative 
in Fig. 37, and draw the positive supply through a 1k resistor, 
Negative is returned to the negative line of the main amplifier. 


Should the main amplifier have a postive earth line, then the 


transistor can be а PNP type, RI and R2 being changed to 
su. 


Fig, 37B shows assembly on a perforated board. When the 

исши provides input to a main amplifier, it should generally 
be in a metal case. Input is by a screened lead, and a screened 
lead is also fitted for the audio circuit to the main amplifier. 
The case should be earthed to the negative line; This can be 
by means of one of the bolts securing the board. 


Screening to avoid hum or instability will generally prove to be 
"unnecessary when using the stage to operate headphones. So 
{wo sockets, ora jack socket, will be more convenient for the 
phone circuit. 


741 Preamplifier 


Integrated circuits have several stages of amplification, formed 
as a single chip and enclosed in a small case. The 741 is an 
easily obtained audio IC which can be used in many circuits. 
‘The uA741CE or metal can 741 is convenient, as its leads may 
be spaced to suit any ready perforated board. The dual in line 
741 is electrically similar. 


Fig. 38 shows a preamplifier using the metal can 741. Input is 
ма Cl to 3. As shown, 7 and 4 are positive and negative, while 
‘output is from 6. Negative feedback is applied to 2, via RA. 

C3 is an isolating capacitor. 


Ri оок 


Modification to the values of R3 or R4 allow feedback and 
{ain to be adjusted between quite wide limits, but for general 
Purposes the values shown are satisfactory. А wide range of 
voltages (not exceeding 36v) may be used. The actual output 
is from a complementary pair, and is easily adequate for very. 
коой headphone volume, if required. 


Fig. 38B shows assembly of the integrated circuit amplifier 
оп а perforated board. For phone working. input and output 
need not be screened. But for preamplifier use before a main 
amplifier, these circuits need to be made by means of screened. 
leads, 

зз 


‘Lead 8 is identified as in Fig. 38. The wires are spread out 
slightly, to fit the board perforations. After inserting com- 
ponents as shown, turn the board over. Bend and solder the 
Wires, cutting off excess length. Sleeving can be put on any 
connections which run very near other leads or soldered joints. 


If the preamplifier is to be used as a separate unit, input and 
output leads may be run to jack sockets, or sockets to suit 
other items of equipment. А metal case is advised, as this will 
help to avoid any pick up of hum, or other troubles due to 
coupling to the board wiring. The board can be secured to 
the metal box or case with 4 inch 6ba bolts, and extra nuts 
to give a little clearance. 


"The amplifier may be run from its own battery; or from a 
supply used with а main amplifier. For the latter, it is wise to 
provide a decoupled point, in a similar manner to that deseri 
bed for the transistor preamplifier. This consists of a quite 
large capacitor (say 2204F to 4704F) from positive to negative 
across the preamplifier supply circuit, and а resistor of 1k to 
2.2k or во from preamplifier positive to positive on the main 
‘amplifier. 
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Tone Control for Your Discs Ete 


The preamplifiers shown have a substantially flat response. 
‘That is, they do not purposely emphasize bass or treble, ог 
have similar effects in modifying the audio frequencies pre- 
sent. In some circumstances it is necessary to boost treble or 
bass, or reduce the emphasis of these frequencies, in order to 
obtain the most satisfactory reproduction. 


This may be achieved by making a fully adjustable tone 
control, and Fig. 39 is a suitable circuit, A volume control is 
also incorporated, as this has not been present in the pre- 
amplifiers. 


The tone control is a passive circuit, needing no battery, and 
it ean be placed between the source of audio signals (generally 
а microphone, pick-up, or radio tuner) and the amplifier or 
preamplifier. It may also be located between preamplifier 
and main amplifier, if wished. 


Results are substantially flat with the treble control VRI and 
base control VR2 in their central positions. Adjustment of 
УЕ and УВО will provide separate boost or cut of treble, or 
boost or cut of bass frequencies. VR3 is the volume control. 


ss 
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‘The degree of control afforded by circuits of this type may be 
adjusted by alterations to the component values. In practice, 
it will be found that there is little point in having extreme 
levels of adjustment, which will never be required. The follow. 
ing values may be used: CI and C2, 270pF; RI, 390k; R2 and 
R3, 100k; СЗ 680pF; VRI and VR2, 2 megohm linear poten 
tiometers: VR3, 2 megohm log potentiometer. 


Components should be assembled in a metal case, for sereen: 
ing. The case is grounded to the earth line, Input and output 
Sockets сап be near the ends of the case, with VR, УК? and. 
VRS between. Components can be soldered directly to the 


nd out of two signals, such as 
these from tape and microphone, or radio and disc, and can be 
оГ considerable utility for home entertainment. The mixer 
їп Fig. 40 takes two inputs, and also provides additional 
amplification, which will often be useful whore input levels 
are not very high. 


Input A has its individual volume control VRI, and Input B. 
is similarly provided with VR2. Resistors RI and R2 prevent. 
short circuiting one input when the other potentiometer is 

set at zero. Coupling to the transistor base is by СІ. R3 

and R4 set base bias conditions, with RS as the collector load and 
audio output from C2. 


Component values are not very critical, though R3, R4 and RS 
need to be selected to suit the transistor fitted. The mixer is 
‘connected and used in a similar way to that explained for the 
preamplifiers. 


s6 


Fig. 40B is the layout, using a metal case or box. A screened 
output lead is provided. Input sockets A and B may be chosen 
to suit the type of plugs on existing equipment, The onoff 
switch is separate from the potentiometers, so that these can 
be left at preset levels if wished 


Component values may be chosen to suit low or high imped- 
ance inputs, if wished, Or the following may be used for 
general purposes 
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Components Шы: 


VRI, VR2, 1 megohm log potentiometers. 
RI, R2, 200k 

CLOSuF c20.5uF 
R3 330k [S 
R4 22k 

RS 10k 


This is when using a 9v supply. 


% Watt IC Amplifier 


An integrated circuit which combines driver and push-pull 
‘output stages is used in Fig. 41. The IC is the MFC400B and 
is intended for operation from а 9v battery supply, and. 
delivers up to about 250 milliwatts into a 16 ohm speaker. 
This will be found ideal for many projects, and for loud- 
speaker reception. 


BESGU 


c4 220 


Audio input is to 2 of the IC, from the isolating capacitor 
CI. C2 isa by-pass capacitor fo maintain stability. The IC 

has only four connections, 1 going to the negativ line, and 3 
to the positive supply. Audio output is from 4, and to the 
loudspeaker via C3. RI provides negative feedback and bias 
to point 2. 


зв 


The assembly of this amplifier on 0.15 inch matrix board is 
shown in Fig. 41B. Pin numbering is when looking at the top 
of the IC and the component side of the board. 


nese 


A screened input circuit will be found necessary when the IC 
amplifier is used with a preamplifier or similar items. Connect 
the outer beading of this lead to the negative line, and the 
inner conductor to СІ. Such screening is not necessary with 
very short connections from other stages to the IC 
amplifier, or when using it to amplify a crystal diode radio, 

or for similar purposes 


‘The on-off switch can be in either the positive or negative 
battery lead. The IC will be found to give a good performance 
with speakers of a higher impedance than that shown, and up 
Хо 75 ohm may be used (with some small loss in output). 
Units of lower impedance than 16 ohms should not be fitted. 


The small size of this IC and the few extra components needed 
make is very suitable for miniature apparatus, probably with 

a 2# inch speaker. It will also operate a large speaker well 
(Gee “Boost Speaker") and at a volume level adequate for 
many purposes. 
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Clas A Amplifier 


А Class A amplifier uses а single transistor, Fig. 42, which 
‘must thus operate over the whole audio cych result, 
the resting or no signal current has to be fairly high, if other 

jan a very low power output isto be obtained. An ampli 
fier of this kind is thus most usual in circumstances where a 
fairly large current will be available. That is, with accumulator 
operated equipment (64 а car radio) or mains operated 
amplifiers. It can also be used for other purposes where opera- 
tion is more or less on an intermittent basis (as in a Loud 
Haller), or for somewhat lower power where simplicity is 
important 


‘The circuit in Fig, 42 can be used with any NPN transistor, 
Or with PNP transistors if polarity is reversed. Small transi- 
sors of the 300mW and similar type will provide rather 
modest loudspeaker volume. Larger transistors, with а dissipa- 
tion of S00mW to IW or so, will be able to give reasonable 
power, and can often be useful here. The very large power 
transistor, such as that shown, will run at a much higher 
current level, and deliver several watts output. 


TI is the coupling or driver transformer, which may receive 
audio signals trom a radio receiver, smaller amplifier, or other 
equipment. A step down ratio of about 5:1 to 10:1 will 
generally prove to be suitable. 


For smaller Class A amplifiers, TI may be omitted. RI and 
VRI may then be of about Ik, and the audio signal can be 
coupled to the transistor base by means ofa fixed capacitor, 
as in earlier circuits. 


T2 is the output or speaker transformer, This can be omitted 
when the speaker is of suitable impedance, and is able to сапу 
the required collector current. This means that a 75 ohm 
ог similar unit can be connected directly in the collector 
circuit, with low power transistors. If a 2/3 ohm speaker is 
used, then T2 is required with these for impedance matching, 


With the large type of transistor, current may be SOOmA to 
ТА or so, and this means that the usual speaker cannot be 
connected directly in circuit. Instead, a transformer or tapped 
‘choke will be needed, 


The circuit is often operated from 12v (a vehicle supply) but 
an be used with 9v, or more than 12v. 


RI and VRI set bias conditions, and R2 limits peak collector. 
current. For the 2N3055, R2 may be 1 ohm. RI can be. 
100 ohm, and VRI 25 ohm. T2 can be 2:1 fora 3.5 ohm 
speaker. CI is 32004. Begin with VRI at minimum value, 
slowly increasing this until reproduction is satisfactory 
(This will set collector current at about У ampere.) 


With other transistors, adjustment can be made in the same 
way, by slowly increasing the base bias until best results are 
secured. Raising the value of VRI in Fig. 42, or reducing the 
value of RI, will increase collector current, and thus raise the 
power which can be handled. However, current is limited by 
the power handling capacity of the transistor, so a meter 
should be put in one battery lead, and a check made that the 
power dissipation of the transistor is not exceeded. With 
Small transistors, current can be limited to SOMA or so. 


Fig. 42B shows assembly of the circuit in Fig. 42. The power 
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‘transistor is mounted on an aluminium plate, which acts asa 
heat sink to carry away heat from the transistor itself. Note 
that this plate is common to the collector. Base and Emitter 
pins pass through clearance holes. Smooth off any burr round. 
the fixing and clearance holes, so that the transistor can rest 
flat on the metal. Where it is awkward to have the plate or 
case common to the collector, the usual insulation set can be 
fitted. This consists of bushes for the fixing bolts, and a thin 
mica washer to go under the transistor, so that electrical 
isolation is obtained. 


12 OR 
SPEAKER, 


F1G.429. 


"The insulated board carrying the other components is 
mounted by long bolts with extra nuts. A large Class A stage 
transistor of this type will grow very warm to the touch, if 
mun at anything like maximum power rating. This does not. 
indicate any defect. 


‘Two Stage Amplifier 


The circuit of a 2stage amplifier is shown in Fig. 43, and this 
can be used for loudspeaker reproduction. Input to the driver 
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stage is by the isolating capacitor CI. Operating conditions 
in this stage depend largely on the values of R2, R3, and the 
emitter bias resistor RS. 


вс108/9 
2N1306 


TI is the driver transformer, with centre tapped secondary, so 
that TR2/3 may be operated in push-pull (see Fig. 12). T2 
Couples output to a 2/3 ohm speaker. 


With the values shown, a BC109 will give very good results in 
the TRI position, with 2  BC1OSs for the output stae. R7 
is set so that battery current is around 10mA, with no si 
ЖАР сцен ду ап Од о бй СГ, tora a 
Volume, when the amplifier is driven, 


A pair of 2N1306 transistors may be used for the output stage. 
Other transistors are also possible here, as operating conditions 
сап be adjusted by R7. 

The 2N3706 will operate in the TRI position, though with 
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lower gain than the ВС109, Numerous other small audio 
transistors can also be used here. 


For full volume, a fairly strong input is required to TRI, It 
will thus be necessary to use a preamplifier, for low level 
signals, 


Components List: 


RI 33k C1 OSuF 
R2 47k C2 100шЕ 
R3 15k C3 100uF 
ва Ik C4 47nF 
RS 680 ohm CS 470uF 
R6 27k 

R7 500 chm preset 

RS 47 ohm 


SECTION 4 
POWER SUPPLIES 


Mains power supplies are convenient for equipment which will 
receive long periods of use, and for items where the current 
needed is too heavy for economical running from batteries 


Such supplies should be operated from a 3-pin plug, fitted 
with a low rating fuse. Connect L, N and Earth correctly, 
Both at the plug and at the equipment 


Those circuits where mains voltages are present must be so 
arranged that no shocks can be experienced. Mains voltage 
Circuits include any means of anchoring the mains con. 
‘ductors in the equipment, the main on-off switch (if used), 
and primary connections of the mains transformer, Enclos: 
ing the whole equipment in an insulated or metal case will 
avoid accidental contact with such circuits or with the tags 
of switches or transformer. If the case is metal, earth it by 
the mains earth conductor 


Provided the secondary or low voltage circuit is correctly 
earthed, there is normally no danger from handling these 
connections, or equipment operated from the supply. 


Easy PSU 


А useful power supply suitable for many purposes can use 
the circuit in Fig. 44, Mains L (lve) and N (neutral) con- 
ductors go to the primary P of the transforer. A switch is 
placed in the L circuit 


The secondary S can delivery any wanted low voltage, and also 
sive isolation from the тай 


Almost all equipment will need direct current, The four 
separate rectifiers, or an equivalent single device, produce 
pulsating DC. The reservoir capacitor Cl smoothes this, 
Resistor RI, with the second capacitor C2, gives additional 
smoothing. Output from the supply is then substantially 
smooth DC, as would be obtained from a battery. 
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Sometimes RI and C2 are omitted. Should hum accompany 
reproduction from an amp lifier, this shows that smoothing 
is probably inadequate, and if so the сше is to add RI and €2 


‘Any wanted voltage c 
with an appropriate sec 
Xo suit, 


be obtained by using a transformer 
dary, with rectifiers and capacitors 


CI may charge up to approximately 1.4 times the RMS ог 
usual voltage rating of the secondary S. Thus, if S were a 6.3v 
winding, about 8 Sv would be expected across СТ. But should 
RI be present, a voltage drop will arise in it, the figure de 
ing on the resistance value of RI , and current flowing. 


For these reasons, the actual output may not be exactly the 
figure expected. This will often be unimportant, and such 
power supplies are largely used for all sorts of equipment. 


For apparatus generally operated from a 9v or similar battery 
a bell transformer with 3v, Sv and Ву output tappings is suit- 
Able. IF RI is 22 ohm, this will give around 9v at 100m, 
"with the Sv tap in use. 


It's convenient to use SOv or 100v rectifiers, and the rating 
сап be 1 ampere, with a 1 ampere transformer secondary. 
Four individual wire ended rectifiers can be mounted on a 
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tag strip, and connected as in Fig. 44. A combined rectifier 
will have AC, positive, and negative tags (see Fig. 45) and can 
be fitted instew 


‘The capacitors need to be of large value, and have a voltage 
rating higher than the actual voltage which will be present 
‘The 12v capacitors could be fitted in the circuit describe. 
CI can be 2500uF or larger, and C2 can be of similar value 


Easy Regulated PSU 


With the circuit in Fig. 44, the exact voltage will depend on. 
the current drawn, rising when current is low. To avoid this, 
Some means of regulation may be employed. 


Fig. 45 shows a typical regulation circuit, giving an output of 
approximately 9.4¥. The output from the rectifier needs to 
be of somewhat higher voltage than required at the output, 
and a transformer with a 10v secondary is suitable. Current 
through RI supplies the Zener diode, which holds the base of 
the transistor at virtually the same voltage for all current 
loads. Some voltage is lost in the transistor, so the output is 
nearly the same, for any current load. For up to about 
2O0mA, a BEYSI or equivalent transistor is adequate, so this 
‘will do well for many purposes. 
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Multi-Voltage Regulated PSU Опе Transistor Adjustable PSU 


Fig. 46 is a somewhat similar circuit, but it has a switch, Fig. 47 is the circuit of a simple power supply unit which can 

to select any one of the four Zener diodes. These may be be set to provide any output from zero to 12 volts. The 

chosen so that 6v, 9v, 12v and 15v will be available. transformer has a 17v secondary, rated at 1 ampere or higher. 
After rectification, DC is obtained from the reservoir capaci 
forct 


2NI970 ос29 
Е В м, 
16.46. 


RI supplies curent for any diode, and 1 watt diodes shoul be 
ised With a 24y transformer and lange uenire ^ | 
2N1970 or 0C29, an output of up to 1 ampere can then be | 


"drawn. The bridge rectifier must of course be rated at 
orbe o А VRI is panel mounted, and allows the base potential of the 


control transistor to be set at the required voltage. C2 pro- 
vides “electronic smoothing" from the base circuit. 


Note that this circuit has а PNP control transistor, о that 

polarity is obtained as shown, (Compare with the NPN 

fant п the рено cia) However, Cer positive or 

negative can be grounded, and а separate earth terminal can 

be provided to allow this. А flyi * lead is placed between | 

ih terminal and positive, or earth and negative, as required. 

The permanent negative earth connection shown in Fig. 45 

must of course then be omitted. | 

| Ri is a bleeder resistor, drawing some current even when no 

More details of actual construction will be found later. extemal load is connected. The meter is the usual high ri 
tance type, sealed from zero to 12v. VRI is adjusted unti 
this instrument shows the wanted voltage. 


‘The 12 volt 15 watt bulb is for short circuit protection 
With relatively low currents, little voltage is lost here. But if a 
short circuit arises in the output circuit, current is limited to 
alittle over 1A by the bulb, This reduces the chances of any 
damage due to temporary shorts in leads or equipment. 
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w0 = GIL) sin xs, 


Substiuting L for c gives the one dimensional equation (when sin x/L = 1) as z/c". 
Thus at 90-0 the dimensional confinement of the quasi electron, the standard 
solution to the Shrédinger wave equation yields an amplitude of х/с', which in 
three dimensions gives: 

E ©) 


Thus the term 3(a/c'”) is not only the ratio of the mass of the electron to the proton 
but is also. попе other than the standard solution to the Shrédinger wave equation 
for an object confined in a space с ''®, 


From here the charge and structure of the up quark (u) can now be derived in a 
similar way to that of the up quark from the mass of two quasi positrons [me 
2(0.170 Nev)] and the mass of the up quark (ть) by the equation, 


Zm/my = 26.44 x 10°) н) 
Thus: 


agp a 2 Зас) ае 


Hence in short form 
ue T sc)" uic) (m 


Giving the charge of the up quark as «2/3, and its mass as 312.8 Mev 


Overall the mathematical structure of all the particles can be shown to be derived 
from the quasi electron. Thus, the first generation particle structures can now be 
derived from first principles. This includes the quasi electron (qe) and electron (е), 
from which the quarks (u,d) and in turn the proton (p) respectively are derived. 


Thus the first generation of particles of the Standard model are given in short form 


qe- rey (6a) 
е = FARO) 6) 
de mele) (16) 
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The regulation of this supply is not so good as that of supplies 
using a number of transistors. But it wil be found suitable for 
ûl ordinary purposes, and to supply power for ccs in this 

"ook, as only a small change in voltage arises, with changes 
to the load, or current drawn, 


Fig. 47B shows practical construction of this PSU. А similar 
layout can be adopted for the other power supply units 


‘The mains cord is anchored at a tag strip, and connections 
эге made as described earlier, The mains switch is in the L 
conductor to the 240v winding, or primary, of the trans 
former 


A tag strip supports the rectifier, which has AC (~), positive 
and negative connected as shown. The lamp can be a vehicle 
type, supported by stout wires soldered to its base contacts, 
Or side and tip. A hole is drilled in the panel level with this 
Lamp, so that it wil give indications of 3 short circuit or heavy 
load. 


The transistor is mounted on the metal panel, to enable this 
хо carry away heat, but is insulated from the metal. Use the 
correct insulation set (mica washer and bushes) which can 
generally be obtained with the transistor, А tag under one 
Of the securing nuts provides the collector connection. 


For voltage readings, a meter scaled ا012‎ is most suitable. 
Ora ImA meter, with 12k 1% series resistor, may be used. 
Iso, а new scale, marked 0-12, can he drawn for it 


A 3 watt linear potentiometer is used. Earth and negative 
ate connected to the metal panel, for equipment with a 
negative ground line. The positive output terminal or socket 
is insulated from the metal 


The case can be metal, or wood, It should have a few 
ventilation holes. The transistor can be expected to run quite 
warm, at maximum current. Heating here rises as the output 
voltage is reduced by VRI, as in these circumstances more 

voltage is dropped in the transistor. 
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Zener Regulated Supply 


Zener diodes alone may be used to provide a ге 
This can be convenient, as example, when operating 9v equip 
ment from а car accumulator, where the voltage will vary 
Somewhat during charging. 


lated supply. 


Fig 48 shows two supplies regulated by a Zener diode onl 
With the first circuit, R1 and the negative line are taken i 
the supply, and the regulated output 1s obtained aeos e 
Zener inthe polarity shown, 


The units 


units employed are ohms, amperes, and vols 
may be foun 


from Voltage x Current 


Wattage 


Select RI or R2 so that the wattage rating of the Zener is not 
exceeded, with the smallest current ever to be drawn by the 
load. As example, suppose a 7 5v output is wanted, so that 
a Iw 7.5v Zener is filled. Approximately 200тА may thus 
flow through the Zener, if no current is taken by the load. 
Suppose the supply is up to 15v. It will be necessary to drop 
Or waste 7-Sv in KI or R2. So а 42 ohm resistor may be 

| fitted, with a little safety latitude, Any cuirent from zero to 
| about 150534 may then be drawn, without any important 

change in voltage 

Where a Zener diode would have to be of very large wattage, 
it may be more convenient to use the Zener to control the 
base potential of a transistor, as also shown for negative and 
positive earths in Fig. 48. (Sce also Fig. 45.) R3 or R4 then 
only need provide a relatively low current for the Zener and 
transistor base. 


| Motor PSU with Reverse 


Fig, 49 is the circuit of a supply for model motors, and giving 
both speed control and reversing: 


"The second circuit is virtually the same, but polarity is re- 
versed, so that the ground return is positive 


These circuits can be prepared for a wide range of voltages 
by taking into account the Zener voltage and wattage, and 
thus the voltage to be dropped in RI and R2. 


For calculations, remember the following: 
Voltage = Current in Amperes x Resistance in Ohms. 
Current = Voltage divided by Resistance. 
Resistance = Voltage divided by Current. 
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A transformer with a 12v secondary will be suitable for the 
usual model requiring up to 12v. The circuit is similar to that 
of the supply in Fig. 47. The potentiometer VRI gives speed 
control. CI can be around 2,000, 


is one type of ready-made switch, and it can be obtained 
with a central off position, “В” shows a home built switch, 
similar to that described in Fig. S. The switch must not short 
circuit the supply when changing over polarity, and one with 
central off is recommended, 


Motors reversed in this way must be of the permanent magnet 
Type, in which a change of polarity causes the armature to 
tun in the opposite direction. Train and many other model 
motors are of this construction. Motors with a wound feld 
will not be reversed by changing the polarity of supply. 


A controller of this kind should be constructed as shown 
earlier, so that it is safe to use, and so that no joints in the 
mains circuits can be touched, 


Earthing can only be omitted when a double-insulated trans 
former, of the type specifically made to avoid any need for 
earthing, has been used. The whole controller should be so 
Constructed that, even if a fault develops, mains voltages. 
‘cannot reach the secondary circuit or model 


Wrong Polarity Protector 


‘There is sometimes a danger that transistorised equipment 
тау be connected to a vehicle or other supply in the wrong 
polarity. This will usually cause damage, and may destroy 
the semiconductor devices, or electrolytic capacitors. 


Adding a diode to the circuit as in Fig, 50 will avoid this. 
For most small equipment, а silicon 100v 1A rectifier will 
be ideal. With the supply connected correctly, current passes 
with virtually no loss of voltage. But if the supply polarity 

is reversed, the diode does not conduct, so no harm 
caused to the equipment. Such a diode is readily incorporated 
in almost any item which may from time to time be run from 
an external accumulator or dry battery supply where the 
polarity is not known. 
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Component Tolerances 


For circuits in this book, exact component values are generally 
not too important. Capacitor values such as 47nF (00470) 
and 005дЁ may be regarded as interchangeable, In the same 
way, а 1254F capacitor may replace 1004F, or 2004F can be 
used instead of 2204F, and so on. 


Resistors will generally be the standard 5% tolerance types. 
In some circuits exact resistor values are not at all critical. 
In others, and especially base, emitter and collector circus, 
the values which provide best results can have much less 
latitude. 


The leadout positions of base, emitter and collector wires 
have been shown for typical transistors. However, it is felt 
that Fig. 51 should be useful. This gives lead information for 
types most likely to be required for circuits in this book. 
Other types of transistors may of course be used success: 
fully, but it is not practical to list all these, or show 
connections for them all. 
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EQUIVALENT SEMICONDUCTORS 


To help our overseas readers the following list of posible 
equivalents is shown below: 


ACIE 


BSYOSA 


MPFIO2 
OAS! 


ос2в 


CV9T78, OC74—318, NKT281, 20467, 
415, АСЇ17-124- 133, GETI10, NKT302 

SET232, 2N659. 1373. 1384_1926. 2001 2431 
4106, 288370, SK3004, RS276 -2005 

CV9475, NKT243, ACZIO, 2N052- 2303-2801 
2N042,25A155, AFI02 105-127 133137, 
ВЕХАВ, BSW]9 73, CMI21 3B, NKTGO3F. 

SFT354, SK3006, 22273 2635- 3324 2916. 
5354, 8276-2003. 

CV9780, AM2SI, BC147 167.207.317, MPS6566, 
SK3020-3122, ZTX107, TT107, 5276-2009, 
CV10541, AM3S2, BCIAR 168-208 318, 
MPSS520; SK3020, ZTXIOS, TTIOR, RS276- 
2009. 

CV10769—10806, AM253, ВС149- 169-209- 
MPS6521, SK3020, ZIX109, TT109, RS276-: 
BCITI -182/L.-207-317, MPS6566, SK3020, 
RS276-2013, 

BC172-183/L-208-318, MPS6520, SK3020, . — 
BS276-200. 

BC184/{—209-173319, MPS6S21, SK3020; 
RS276- 2009. 

BEI62173—225 271-311 314, SESOZO/1 (2/3/4, 
SK3018, 2NG16 2708 3288 3603, RS276. 2011 
CV7723 772610827 11238, BFXSI- GBA, 
BERI, BSX45/X, BSY46- 55, SK304, 40347, 
2SC708, MEGIO2 '2N2193/4 2218-2410 -3053 
24046, RS276. 2009. 

CV7648-9379, ВСІОВА, BSX51-73-01, 

BFX96, BSY20 55862, ME9O2 

2N744- 9141708221 


ә: 


5038, 143856 476—618, 1533. 
CVESEO, NKT452, 2N257—287- 458-553 
1021, 2883, AD130-131 -134-—140 149. 
C28, SK 3009, ТЕВО, T1 156-3027, 2NI74— 
1073. 2870- 82762006, 
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2N1613 


NB, 


CV7083-8356, NK T402, 2N457, 25886425. ADISO, 
ASZ16, AUY21, ОС2В—35—36, ŠK 3009, T13028, 
2N174-1073-2870, RS276-2006. 

CV5710-7003, OC170-171-410-613. 21303, 
2SA15, AF101- 117-126, ASYSS, АС191, BCI26, 
NKT21I, SKT358, SK3005, 2М36-1191/7-1352- 
1373—1344, RS276--2003. 

CV5457, 0С303--602, NKT214, 2N279-1305, 25875) 
ACI22—125—151~163, ACY27~34, ASY27, BC213— 
206A, BSX36, SK3003, 2N1193- 1352- 1373-2429, 
852762004, 
су5712-7003..8344,0С70-304-.604, NKT214, 
2180-1308. 28877, АС122-—125—151—163, ACY35) 
BSX36, 003041, 53003, 2193-1352 -1375 


АС122/3-195/6-131-151 1V—152—162—191, 
ВС126—213- 206А, NKT211, SFT353, 2N282— 
1190-1352—1371- 1384-1991 2431, CVS713. 
7006-8440, RS216—2005. 

CV8314, 0307. 6025, 2N284--1305, NKT212, 
25889, ACI28131. 151.132, ACY28, ASYS8— 
76, BCÍ26-213.-260A. SK3004, 2N394—1191— 
13521371 1384-1991, 5276 -2004, 
RS276-116, коз, RPY2: 

BY127, EMSO2, RS276-1 101/1135, 18100. 
BY127, EM502, RS276-1 102/1136, 18100. 
CV7350— 10686, NKT736, 2N634-635-636— 
1891—1993- 1994—1995, ASY26—29, BSX19 
RS276-2001 

CV1440-8843, BFY33 24-67, BSY44, 24698— 
699 711-1711 —1889..1890- 1893, BEYAI , 
[BSX45/6, BSY53, MPS6530, 28C708, 2N2101.. 


Although equivalent semiconductors may have 

Similar electrical properties, physical dimensions may 

фе different and this munt be bor n mind if space 
ight and for mounting deti 

member polarities f replacing PNP with NPN types 

and vie vensa, Ifin doubt always be advised by Your 

dealer for suitable equivalent semiconductors 
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Energy Projects 
Electrodynamic Tether Photos 


Deployment of the Tether Satellite 


Boom Deploy Initial Deploy 


Satellite Deployed 


= 


Closeup of boom showing tether Close up of end of boom 
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Tether Break 


‘The tether deployed to one mile 


Shortly after the breakreak 
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FU EH 


‘The tether coils as it moves away from the Shuttle 
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‘The base of the tether boom. The area looks more like a Tesla Laboratory than the space shuttle hanger bay. 


After the Break 


The following three images are those displayed for the public showing the white specks that appearall around 
the tether after it has broken free. NASA calls these "dust and debris" particles, though Mission control in the 


audio portion of the videos state that they see a "lot of stuff swimming around" and that the tether is wider 
than expected. 
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6/28/2010 


If you compare these images to the ones we captu 
you will see a remarkale difference, The 


from a hard to find high resolution copy of the video on 
jeo is a must see. 


Video Clip 
Editors Note: This video has been removed several times by Youtube. Currently it is available again. If it does 


get removed again, email me and I can send you a copy as we have it on disk now. Cont 
This one is from the hand held Infrared Camera and is not as clear as the other one was 
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The respective force binding particle, the gluon, for the first generation of particles 
is thus given in short form as: 
a= ie) о 


According to these equations, it is apparent that the down and up quarks appear be 
constituted from quasi electrons and three component gluons, and are themselves 
not fundamental particles. 


Indeed, from these observations it is clear that the structure of the electron, may 
underly the structure of all the elementary particles and nucleons, as it forms а 
"perfect sphere" based on c. As will also be seen later, as this structure. forms the 
basis of matter, it may itself underpin the theory of gravity. Furthermore, these 
‘obsevations will allow the mathematical estimation of the mass and size of the 
elementary particles, including the second and third generation particles 


Second and Third Genration Lepton Structure 


Thus the structure of the muon (x) can also be derived from the ratio of the mass of 
the electron (me) and the mass of ће muon (т, 


тыт, = 4.7% 103 «xe 


Thus camel my 3 (4/340)? ule) 
Where the charge of the muon is in this equation equivalent to that of the electron e. 


In this case (х/с' у can be considered to represent a specific high energy photon. 
Thus the structure of the muon, written in short form is: 


ne 3e y? ae") [7] 


Moreover the structure of the tauon can be calculated from the ratio of the mass of 
the electron and that of the Tauon (1.79 Nev); 


Thus 0.511 Nev/1.79 беу = 2.85 x 10* 


mem. (sic (sic)? = 2.85 x 104 


Jun, 19, 2003 
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Comments 
What is most interesting to note is that most of the video clips above are taken from this video, yet NASA does not show the video 
isl The copy on Youtube is a transmission intercept copy. However the fact that the NASA info site DOES use those clips gives 
credibility to the video that it is indeed a NASA fiim- Zorgon. 


Tethered Satellite 5 
Sour of Clips: NASA STS-75 N tures 


Kennedy Space Center STS-75 Mission Fact Sheet 


"Critters" from STS-75 


The Report After the Fact 


NASA/TP—2003-21228 
Low Earth Orbit Spacecraft Charging Design Guidelines 


Below are a few keynote excerpts from the PDF file. The entire 367 page document is available below for those 
with technically savy who want to read the entire paper 


Excerpt 1: 
In the case of the TSS-IR tether, its 20 km length produced a maximum of about 3500 V potential between its most posi 
negative ends, since И wasn?t oriented perfectly perpendicular to the velocity vector and the Earth?s magnetic field. A satel 
its upper end collected electrons, and an electron gun at the lower end emitted electrons to comple 

‘gun was not in operation, a large resistance prevented the Shuttle from being biased thousands of volts neg 
plasma, However, there remained a large voltage between the tether lower end and the Shuttle orbiter, This enormous bias 
‘eventually led to a continuous are on the tether (see The Continuous Are, section 423.1 below), which broke, freeing the satel 
and ending the experiment. During the arc, the satelite collected over 1 Amp of electron current to keep the are going. Probe 
theory (Cohen et al, 19870010625 N) is usually used to calculate the total current collected by a wire with distributed potentials. 
before the break, TSS-IR demonstrated that a satelite at a high positive potential could collect an anomalously large 
Zhang, et al 20000110580), Stone and Raitt (19990084046 and 20000025437), and Stone, et al (19980202347) 


However 


electron current. 


Excerpt 2: 
Sustained ares (continuous ares) - These are the events that have been attributed with the destruction of or-orbit solar arrays. 
Generally, the process begins with a fast transient (a so-called trigger arc). Under some conditions, the transient develops into an 
эге that is fed directly by the entire array, effectively becoming а short-circuit. Such events invariably involve large quantities of 
energy and can be severely damaging to cells, interconnects or power trace 
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Excerpt 3: 
When the structure or array capacitance electrically connected to the are site is sufficiently large, the initial transient ares 
themselves can be large enough to produce ıt damage. In Figure 9, we see an anodized aluminum plate that has undergone 
repeated arcing in the laboratory with the ISS structure capacitance attached. Its thermal properties have been completely 
destroyed, along with most of the insulating surface layer of aluminum oxide. 
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Excerpt 4: 
The most famous sustained are event of all led to the breakage of the TSS-IR electrodynanie tether, and the loss of the attached 
satellite. The image below shows the burned, frayed and broken tether end still attached to the Shuttle after the break. 
Incidentally, the tether continued arcing long after it and its satellite were drifting free, until finally it went into 
night conditions where the electron density was insufficient to sustain the arc. Noe! Sargent (2002) has investigated 
‘whether the TSS-IR are was seen to disrupt Shuttle communications, Although he has found no record of disturbed communications 
during the event, for most of the time the are was shielded by metallic structures from the communications antennas, and when the 
tether broke, the are was many meters from the receiving antennas. It remains to be seen whether sustained ares produce radio 
noise severe enough to be а communications problem. 

Comments: 

"This is official confirmation that the tether continued to produce plasma energy long after it broke free, accounting for the 
"uorcscent bulb" glowing effect viewed aller. We believe this concentrated collection of plasma energy is what attracted the 
"swarm" of "critt" to а "feeding frenzy" 


То get the full PDF file you can download LEO Charging Guidelines y1.3.1.7ip. 


thelivingmoon.com/...Tetherb2 htm am 


6/28/2010 ectrodynamic Tether Photos 


Tether Optical Phenomena Experiment (TOP) 


Using a hand-held camera system with image intensifies and special filters, the TOP investigation wil provide visual data that may 
allow scientists to answer a variety of questions concerning tether dynamics and optical effects generated by TSS-IR. In particular, 
this experiment will examine the high-voltage plasma sheath surrounding the satellite. 


In one mode of operation, the current developed Tethered Satellit 
electrons to the plasma surrounding the orbiter, The interaction betwe 
understood... 


Systems closed by using electron accelerators to return 
vc electron beams and the plasma is not well 


Associate Investigator: Stephen Mende, Lockheed Martin 


SOURCE 


The Report After the Fact. 


The most famons sustained arc event of all led to the br 
trodynamic tether, and the loss of the attached satellite, Fi 
уе and broken tether end still attached to the Shuttle after the break Incideütally. Ше. 
Hite were drin 


tether continued arci 
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[2] CTRODYNAMIC TETHER AND OTHER PUBLICATIONS 
MEDIOD ИГЕ Tethers Open New Space Options” by Ivan Bekey, Astro- 
[75] Inventors: Robert L. Forward, Houston, Tex. oes rie S Pd 
Robert Р. Hoyt, Seattle, Wash, Primary Examiner}. Woodrow Eldred 
Attorney, Agent, or Firm—Axthur M. Dula 
[73] Assignee: Tethers Unlimited, Inc, Seattle, Wish. — [57] рет 
[21] Appl. Nos 08929271 The present invention comprises an electrodynamie tether 
structure and а method of use. The structure of the tether 
[22] Filed: Бер, 12, 1997 taught by the present invention is a short, wide, intercon- 
е ma yoo ets lie compar toh ong, row маде wien 
of the prior ап) conductive tether whose area maximizes 
152] US. CL 24/188 R; 244/166; 44/172 Cectrodynamic drag while simultaneously minimizing the 
[58] Field of Search 244/158 R, 164, Area-Time-Product swept by the tether during ils operating 
244/166, 172 Ше. The prefered tether length is two kilometers to five 
Kilometers. The prefered tether mass is one percent to five 
"I тасы percent of the spacecraft mass, The method of operation 


US. PATENT DOCUMENTS 


Comprises orienting the eter structure at an angle 1o the 
local vertical to maximize elecrodyoamie drag on the host 
spacecraft and minimize tether instability. The angle of 


4097010 61978 Colombo ct al Bene 2528 degrees is prefered. 
4923151 5/1990 Roberts 244/158 R 26 Claims, 12 Drawing Sheets 


415 


т= 35.26° 


6,116,544 


Sheet 1 of 12 


Sep. 12, 2000 


U.S. Patent 


01913 


(злеэд) әш! 
EKA [4 Ss 


TT T T 


leqoud Jeans 9/1, 


‘Ayiqeqosg jenvuns 
эчеион 


otiitiit 11 


%66 < fuliqeqoud 
ENANS X99M- | 
эчеион 


% ALMIGVEOUd TVAIAuns 


6,116,544 


Sheet 2 of 12 


E 


U.S. Patent 


97913 
(шу) epmniv 


00v, 005+ 000% 008 009 00v 002 


П 1 П 


П П \ 


areq %05 19443} WH-OL 
wayshs MY-OL 


ASNYHL 2IWVNAOOB12313 


Mi. CIL a, Se 
oo 6 о 


eo 
вос 
(N) звпацрошеиАродоэ! 3 


Hi e 
сос 


i сер 
= © 


6,116,544 


Sheet 3 of 12 


Sep. 12, 2000 


U.S. Patent 


217913 
£0£I-8DVN 19:0 DASW/VSVN 
(L661 Kin) uo!ss!N SISO VSVN ‘OVS “10219107 cong 


[LL 
oos ose oo» ose о от от 01 ооң 
: Vor. 0 
== oz 
У or 
vio 09. 
Pd voo оз 


%0$ 014 
0002 Ke] 
узор jenn | 


IPAL SAAS WJ ç poromoduy, 
KyAnsues IWILL Á NUIA 


(Хер) oum Anuooy 


6,116,544 


Sheet 4 of 12 


Sep. 12, 2000 


U.S. Patent 


92 914 Dd: 


у 


QA vATAYATAVAVAYAYAYAVAVAYAVAYAYAYAYAM 


w 


4 


U.S. Patent Sep. 12, 2000 Sheet 5 of 12 6,116,544 


FIG. 3 


S 2003/0114313 AL Jun. 19, 2003 


30 


As the charge of the tauon is equivalent to the charge of the electron, hence the 
structure of the Tauon is given by the above equation. 


e, = temi! тку Gic) e)" 


This equation accurately predicts the charge -1; and mass of the Tauon (-1.78 Gev) 
17172, Thus the structure of the Tauon can in short form be given by the equation 


Зику (uic) (Ie) as) 


Overall the mathematical structure of all the particles can be derived from the 
quasi electron. Thus, the particle structures can now be derived from first principles. 
This includes the quasi electron (qe) and electron (е), from which the quarks (u,d) 
апа in turn the proton (p) respectively are derived. The general structure of the force 
carrying particles the photon (1) and the gluon (8) can be given. It will also 
intriguingly be possible to derive the structure of the charm (с), beauty (b, or 
bottom) and truth (t or top) quarks directly from the sructure of the muon (u) and 
Tauon (9). 


The calculations underlying these equations can further accurately reflect thelr 
measured values, particularly if the effects of gravity are taken into account (see 
Quantum Gravity and the Charge of the Electron. p 30). In addition the neutrino has 
not been included in the equation as its mass is considered to be very small. The 
mathematical proof of these short form equations nevertheless lies in the fact that 
they can closely identify the charge and the masses of these particles, from first 
principles, as in equations (6, 13-27). ^? 


Second and third generation Quark Structures 


From here it is possible to derive the basic structure of the remaining quarks 
including the strange (s) quark. 


Thus the ratio of the masses of the quasi electron (па, = 0.17033 Nev) and the 
strange quark (m, = 0,555 Gev) are given by the equation: 
mam, = 0.17033 Mev/ 0.555 Gev = 3.07 x 10“ 


Furthermore the structure of the gluon in the strange particle, can now be 
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FORCES AND TORQUES ON AN UPWARD DEPLOYED CONDUCTING TETHER DUE TO THE MOTION OF 
THE HOST SPACECRAFT THROUGH THE MAGNETIC FIELD OF THE EARTH. 
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ELECTRODYNAMIC TETHER AND 
METHOD OF USE 


TECHNICAL FIELD 


This invention relates generally to apparatus and methods 
useful for changing the state vector of space abject when 
the space object is moving relative to a magnet field: More 
specifically, the present invention relates 1o sn apparatus and 
method of using a conducting tether to produce an electro- 
dynamic force to deorbit a satellite from its orbit around a 
‘celestial body, such as tbe Earth, which has an associated 
magnetic field. 


RESERVATION OF RIGHTS 


This application is subject to certain rights of the US. 
government as a result of contracts between the U 
лото andthe inventors, 


BACKGROUND ART 


‘The present invention has its principal utility in outer 
space, primarily for deorbiting satellites at the end of their 
useful life to mitigate tbe harm and reduce the ibility 
fated by the proliferation of space debris, In onder 
obtain а Peter understanding of the present invention й is 
helpful to understand the prior art of space tethers, especially 
tether dynamics and tether electrodynamics. The present 
invention may be more readily understood through a review 
of the experimental prior ап and a mathematical analysis of 
Slocrodynamie space tethers. 

Prior Ап Tethers: 

‘A tether was originally a rope ог chain used to fasten an 
animal so that it grazed only within certain limits. Tethers 
have been uscd for decades in space lo altach asronauts to 
и врасестап. 

їп 1974 Professor Guiseppe Colombo, holder of the 
Galileo chair of astronomy at the University of Padua in 
aly, proposed using a long tether to support а satelite from 
an orbiting platform, U.S. Pat No. 4,097,010, which issued 
тоя Professor Colombo and Mario Grossi on Jun. 27, 1978, 
teaches а satellite connected by means of along tether 10 a 
powered spaccerai Colombo actively pursued the design of 
tethered satellite system 

Several NASA experiments, such as the two Small 
[Expendable Deployer System (SEDS 1 & 2) experiments 
snd the Plasma Motor Generator (PMG) experiment used 
tethers in space. SEDS used a nonconducting tether. The 
PMG used a 500-meter conducting tether. The Tethered 
Satellite System flights in 1992 and 1996 (TSS-1 & IR) used 
э 20,000-meter conducting tether. 

‘On the TSS-1 mission the tether deployed only 260 meters 
(853 feci) before the deployer failed. On the TSS-IR the 
tether was deployed 19,500 meters. In the SEDS- fight, а 
O8-mm diameter, 20,000-meter long braided single-line 


тает was deployed о study tether dynamics and lifetime. < 


Orbital debris or a meleoroid severed this tether in less than 
four days 

athe ISS-1R High, the conducting single-line tether was 
severed after five bours of deployment. This failure was 
caused by an electic ме produced by the 3500 volis of 
electric potential generate by the conductive tethers move- 
ment through the Earth's magnetic eld. 

The Tether Physics and Survivability (TIPS) satel 
consists of 1wo end masses connected by a 4,000-meler long 
non-conducting tether, This satellite was deployed on Jon 
20, 1996 ш an altitude of 1,022 kilometers (552 nautical 
miles). Iis tether is an outer layer of Spectra? 1000 braid 


2 
‘over a core of arse yara, The yarn will “pull its outer 
braid to по millimeters to “give ita Taper cross section 10 
improve its resistance to debris and small micrometeoroids”, 
according to the National Reconnaissance Office (NRO), 
‘which is a sponsor of the TIPS mission. As of Jun. 21, 1997 
th TIPS tether had survived one year. 

References: 

1 Joscph A. Carroll, “SEDS Deployer Design and Flight 
Performance", paper WSEDSA-T atthe 4^ Intema- 
‘ional Conference on Tethers in Space, Washington, 
D.C, April 1995. 

2. James E. McCoy, el. al. “Plasma Motor-Generator 
(PMG) Flight Experiment Results’, pp-57-84, Pro- 
ceedings of the 4^ ltemational conference on Tethers 
in Space, Washington, D.C, April 199 

3. W John Raitt, et. al. “The NASA ASLTSS-1 Mission, 
Summary of Results and Reflight Plans, pp. 07-118, 
Proceedings of the 4^ International conference on 
“Tethers in Space, Washington, D.C, April 195, 

4. Joseph C. Anselmo, "NRO Orbiting Spaeceral Studies 
‘Tether Survivability”, Aviation Week, page 24, Jul. 1, 
1996, 

‘These experiments all used single ine tethers. 

The following reference is illustrative of tbe curent ste 
of the ап ja space tethers: Paul A. Penzo and Paul W. 
Ammann. Tethers in Space Handbook—Second Edition. 
NASA Office of Space Flight, NASA Headquarters, 
Washington, D.C. 20546. See also the hundreds of refer. 
ences inthe 33 page bibliography at the end of the band. 
book. 

The “Hoytether"™, an Improved, 
Tether: 

In 1991, one of the present inventors, Robert Hoyt, 
invented a lightweight net-like structure that provides many 
redundant load-bearing paths. A number of primary load 
bearing lines running the length of the structure are con 
nected periodically by diagonal secondary lines. The dis- 
closed embodiment of this invention bs the secondary lines 
firmly connected by knots to the primary lines. The second. 
ary lines ме connected only to the primary ines. At either 
fend of the disclosed structure, à support ring enforces the 
cylindrical spacing between the primary lines. The second- 
ary lines are designed with a small amount of slack. These 
Secondary lines are only put under load if a primary line 
Tails. This specifie tether structure was disclosed 10 the 
public in 1992 (Forward, R. L., “Failsafe Multistrand Tether 
Structures for Space Propulsion", ALAA paper 92-8214, 25° 
Joint Propulsion Conference, Nashville, Tenn., 1992 
‘(ereinafer “1992 Hoytether structure"), This structure was 
named a “Hoytetber". The term <Hoytether” is used 
бойон remainder olin speciicuton iv iis ype of 

The present invention uses an improved Hoytether, which 
was invented by the same inventors as the present invention, 
‘This improved Hoytether is the subject of a copending PCT 
application. The Hoytether is discussed briefly in this speci- 
{ication to aid understanding of the present invention. 

The 1992 Hoytther design teaches that the normally 
sack secondary lines bave half the cross-section (0.707 the 
diameter) of the primary lines. There are twice as many 
Secondary lines ss primary lines, thus the mass of the 
Secondary lines is equal to the mass of the primary lines. In 
эп undamaged Hoytetber, the primary lines carry the entire 
Jd, while none of the secondary lines are under load. 

While the survival probability of 3 single-line tether 
decreases exponentially with time, the Hoytether can maia- 
tain a high, ke. greater than 99 percent, survival probability 


igh-Reliabitty 
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Тое periods or months or years (forward and Hoyt, “Failsafe 
Multiline Hoyiiber Lifetimes’, Paper ATAA 95-2890, 31° 
Joint Propulsion Conference, July 1995) 
References: 

1. Robert L. Forward, Failsafe Mulisand Tethers for 

Space Propulsion, Forward Unlimited, PO. Box 2783, 

Malibu, Calif. 90265, July 1992, Final Report on 
NASA Contract NASS-40318 SBIR 91-1 Phase I 
Robert L. Forward and Robert Р. Hoyt, Failsafe Mul- 
tisirand Tether SEDS Technology Demonstration, Final 
Report on NASS-40545 wilh АУА МАРС (un. 14, 
ius. 
Robert L Forward and Robert P. Hoyt, "High Stengih- 
to-Weight Tapered Hostether for LEO to GEO Payload 
"anser" Final Report on contract number NASS- 
40600 with NASA MSFC (ul. 10,1996), 
‘The Hoyithe is essentially a triaxial pet structure, with 
primary’ lines running along te length of the tether and two 
каз of secondary" lines connecting these primaries diago- 
anally. They can be made by hand and connected with knots 
as is taught by the 1992 Hoytether structure. Because 
knotted connections severely limit the. strength of 3 
Siructure, й is desirable 10 use a knoiless fabrication tech- 
"ique 1© achieve interconnections thal have strengths 
approaching the limits of the constituent material. As these 
‘ethers may be many kilometers long. fast and inepensive 
mechanical methods are required for thee practical fabrics 

oytetbers may be made by mechanical braiding, ie. 
styee-dimeasioal braiding, such as 3-D rotation braiding 


using braiding machines Such as those developed by the x 


Herzog Company in Germany (Augus Herzog Maschinen- 
fabrik Gmblt & Со, Postfach 226026012, Oldenburg, 
Germany The specialized loom developed by be Nichimo 
Company of Japan (Nichimo Company Lid., 2-6-2 
Omemachi, Chiyoda-Ku, Tokyo, Japan) is used to produce 


“Uhracross” knolless fishing nes in which the individual ^ 


strands are braided as a 4-baid line, and the strands are 
Interbraided where they cross, This produces noting that has 
alpes iconos thal re very san approaching 
{he maximum capability of the Aber Such a loom could, 
with some modifications, produce the presen invention s 
пили. Only two such machines exis, one in Japan, the 
other in Washington State. Unfortunately nether can work 
‘wih tbe small ine diameters needed to practice the рк. 
Такой embodiment of the present invention. See generally, 
Ko, Е K, “Braiding”, in Engineered Materiais Handbook 
1, Composites. ASM International, Metals Park, Ohio, 
1957. Pp. 519-528. 

The most common -dimensional braiding machines are 
step braiders based upon the designs of Maistre (German 
Patent P230-16986, issued 1973) and Foveatine (US. Pa 
№. 4,312,261, ised 1982). Braiding is accomplished by 
using pacumalics or solenoids to push the parts of the 
braiding machine to the proper positions. This is а slow 
process and making a Hoytether Kilometers long with these 


machines would be very time consuming and expensive. The < 


composites division of Albany Intemational (Albany Inter- 
"national Research Company, 777 West Street, Mansticd, 
Mass) also produces а 3-D braiding machine. This machine 
uses modular braiding components that are assembled 
breadboard fasion on 3 large wall, 

"Although braiding is the preferred technique, alternate 
fabrication methods such as Rasche! knitting and crocheting 
can be used successfully. Multikilometer long Hovththers 
are presently being produced forthe inventors by the ven- 
dors Culzean Fabrics and Flemings Textiles using an elec- 
ironically controlled crochet machine produced by Comez in 
шу. 
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Space Tether Systems: 

The prior art caches the use of tethers in space applica 
tions. US. Pat. No. 5,163,641, issued on Ape 9, 1990 t 
Yasaka, teaches the usc of a powered spacecraft connected 
by a tether to a satelite, This tether is disconnected to 
change tbe state vector of the satellite. The state of the art of 
energy and momentum iransler using space tethers is dis- 
cussed in Ivan Beckey's article “Tethering, a new Technique 
Tor Payload Deployment”, Aerospace America, March 1997, 
at pages 36-40. Beckey concludes, “Tethers can perform the 
Same functions as propulsive upper stages of direct payload 
Injection, but м lower weight and cot per pound.” U.S. Pat. 
Nó. 4923,151, issued Mar. 1, 1988 io Roberts, Wilknson 
and Webster, асве a tether power generator for earth 
orbiting satellites. US, Pat. No. 4580/27, sued Mar. 15, 
1983 t6 Pearson, teaches use of a long tether extending 
downward ino the atmosphere from a satellite. The sate 
‘vector of the satellite i< changed by forces acting on a lifting 
body connected lo the end of the tether. U.S, Pat. No. 
4824051, issued Jan. 12, 1987 to Engelking, teaches pass- 
ing an electric current through а conductive tether attached 
тоа satellite to provide propulsive Tor to alter the orbit of 
the satellite. U.S. Pat. No. 5082211, issued Jan. 21, 199210 
Werka, teaches use o a tether lo deorbil space debris. U: 
ри No. 4,727,373, issued Mar. 31, 1986 o Hoover, teaches 
an orbiting stereo imaging radar system having two space 
craft in synchronous parallel orbits connected by a tether. 
‘Tether Dynamics: 

Tn order to understand the forces that cause а tethered 
satellite to move upward and sway from an orbiting satellite, 
Tor example, й first necessary to explain briefly how a 
satellite remains in orbit. An orbiting satellite is acted on by 
the force of gravity which pulls it toward Earth, and by з 
centrifugal force, which pushes it away from Бап. The 
centrifugal force" (actually inertia) results from the motion 
of the satelite around йв circular orbit. This is the same 
force that one can experience by swinging а ball around on 
the end ofa string. A satellite is maintained in its orbit when 
Ji travels at the natural speed for its altitude and, as a result, 
‘he centrifugal force is equal 1o the gravitational fte. 

‘At the typical orbital altitude of 250 kilometers for a 
low-Earth orbit satellite, for example, a speed of approxi- 
mately 7.6-km per second is required to create suficient 
‘centrifugal fores to balance gravitational attraction оп the 
satellite. I the altitude is changed, be two opposing forces 
Will no longer be in balance unless the satellite also changes 
its speed А higher orbital altitude requires a slightly lower 
speed so the satellite will take longer to complete an orbit. 
Because of this, if two feine satellites are in orbits at 
diferent altitudes, the Tower satellite will circle the Earth in 
Jess time than the satellite in the higher orbi 

T svo satellites, at different altitudes, are connected to 
cach other by a tether, they are forced to travel around their 
orbits together—in the same period of time, which is longer 
‘han the natal period of tbe lower satellite but shorter than 
that of the upper satellite. The ower satellite will, therefore, 
slow down below the natural speed for йв orbit and will tend 
fo fall to a lower orbit because the centrifugal force will now 
Бо Jess than the gravitational attraction of the Earth, An 
upward force in the tether that makes up the difference 
between centrifugal and gravitational forces holds it in 
place, however. 

Correspondingly, the upper satellite will be accelerated 
above ins natural orbiting speed (increasing its centrifugal 
Torce above the gravitational traction) and will tend to 
move to а higher orbit. TL too, is held in place by an 
additional force (downward) in the tether. In other words, 
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the net force downward oo the Jower satellite is balanced, 
through the tether, by the net force upward on the uper 
Satellite. The elect of unbalanced forces on the two satellites 
Js, therefore, to cie tension in the tether. During the TSS-1 
A IR experiments, the inertia of tbe tethered satellite causes 
the satellite to rise above the orbiter as the tether is reeled 
ош. Very close to the orbiter, there is ite difference in the 
{wo orbits, and the tension foree is insufficient la overcome 
Табою in the deployer mechanism; therefore, unl the 
satellite reaches a separation of approximately 1000-meters, 
{he tension is augmented by small tetber-ligned thrusters on 
te satelite. Beyond this point, the tension in the tether & the 
only force required. 

Ву experimenting wilh а ball bung on à piece of elastic 
cord (a paddleball, for example it is possible to simulate all 
the dierent types of oscillations that are possible on a 
space-based tether system. The clastic cond, representing the 
ether, may compress and stretch, causing the ball 10 bounce 
up and down (longitudinal oscillation). I also may move in 
э cireular (skip-trope) motion or may develop wave-like 
motions (transverse oscillations). Even if he string isel 
‘emai straight, й is possible to get the ball swinging back 
and forth about its attachment point on the paddle like a 
child on a swing rope (pendulous motion). 

Each type of motion occurs with a particular frequency, 
which depends on the length and tension of the tether. When 
the frequencies are different, he motions do not interacts 
however, at some tether lengths, the frequencies of two or 
more Iypes of oscillation can become very close. At this 


point, energy сап be transferred from one туре of motion o 3 


another, a phenomenon known as resonance. For instance, 

the wansverse oscillations in the tether may cause the 

satellite to swing back and forth in pendulous motion 
Many different factors may cause oscillations; the move 


ments of the satellite or Shute are but two of these, Foran 3 


Electrodynamic tether, the skip-ope and pendulous oscil 
"ions ме of particular interest. Ifa curent is passed through 
tether, the current will interact with Earth's magnetic field, 
resulting in a force that may produce skip-ope and perl 
Tous oscillations Because iis necessary to maintain control 
of the satellite, much study has gone imo identifying the 
теле types of possible motions and the methods used to 
‘ont them, 

‘One way to contral the magnitude of those motions that 
cause a change in tension or transverse motion u the end of 
the tether iso have an end mass connected to the Hoytether 
that maintains а controlled tension ca the tether, working 
"much like a spring-loaded ‘dog leash’. This may be as 
Simple as a coiled spring, or as complex as an active control 
System that measures the tension and transverse forces on 
the weer and adjusts the applied tension according to a local 
ог remotely operating algorithm. 

Electrodynamic Весы of Conductive Tethers: 

Electric potential is generated across a conductive tether 
by its motion through the Earth’ 
magnetic forces acting on а conductive tether in orbit can 
make the tether system behave like an electric motor or 
generator, thereby exerting а useful force to alter the state 
Vector of the tether and any mas attached to it. 

Electrodynamic tether propulsion is unlike most other 
types of space propulsion in use or being developed for 
space application ву ther is no Бы gas expelled io 
provide thrust, Instead, the environment of near-Earth space 
Js being utilized to propel а spacecraft oc Upper sage via 
electrodynamie interactions. 

Acharged particle moving in a magnetic field experiences 
ıa force hat is perpendicular to its direction of motion and the 


элейе field. Eleciro- < 
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direction of the fied. When a current lows through a Tong, 
conducting tether the electrons flowing trough the tether 
experience this force de 1o the fact hal they are moving 
Sng the wire la the presence of Earth's magnetic feld. This 
Tones is transfert 10 the tether and to whatever the tether 
i tached (ike a spacecraft, satellite, space station or upper 
siage). It сап be an облавы thrust force or orbit 
Towering drag forc, depending upon the direction of current 
flow. Operation in onc mode allows boosi from LEO № 
higher orbit while reversing the caren ow provides neg 
seis or decent The pil mh he se fr 
cacao. The crest passing through th tether ès returned 
rough the ionosphere To complete the curent loop wilh 
sition d mein cin п opi en e 
pon 

"The PMG experiment demonstrated that а conducting 
tether can be used as both a motor and a generator. The TSS 
experiments, especially TSS-IR showed that very large 
Solages (about 3500 vols) can be generated by a suf 
‘Sealy Tong tether, 

Uses of an electrodynamic tether as an orbit raising and 
tower propulsion system has many advantages over com- 
peting systems: 

a. lis pearly propellantless, Most other systems expel hot 

gases and require extensive resupply. То emit current, 
{he cletodynamie tether propulsion system may usc 
plasma contactors developed аз a part of the niema- 
Sonal Space Station Program. These contactors соп. 
Sume less than 20 kg of xenon gs per year with a 508 
ашу cycle. The clecrodymamic tether propulsion sys- 
tem can ako ше feld emitter amaya which cai 
сото witout thease of any gas. 

b. It сап change both altitude and inclination. The Earth's 
‘magnetic ПЕМ is non-uniform and can therefore pro- 
Side both in- and out-of-plane” forces for inclination 
ranges as well as altitude changes. This is of particular 
interest t payloads requiring polar orbits in that they 
сап be launched on a та launch vehicle into а bower 
inclination orbit and have it raised in space by the 
proper phasing of current through the tetter 

‘Ademoetration ofthe propulsive capabilites o electro- 
dynamic tethers was recently approved for а fight test in 
1999. The Propulsive SEDS or ProSEDS mission, will ly as 
a secondary payload on a Delia П launch vehicle and deploy 
3 dm conducting tether using the existing SEDS deployer 
concept. The ProSEDS experiment will be followed by the 
Electrodynamic "Tether Upper Stage (EDTUS) experiment 
that will demonstrated the use of ekctodynamie forces lo 
ange both the altde and inclination of {he experimental 
Spacecraft, FIGS. 1B and 1C show the calculated electro- 
dynamic thrust at several inclinations and the reentry time 
sensitivity of the ProSEDS tether, respectively. 

‘One application for long-life conducting clectrdymamie 
tethers i8 as а “Terminator Тее тч” for removing from 
rbit unwanted Earth orbiting spacecraft at the end of tbeir 
че lives. When the mission of the satellite is completed, 
the Terminator Ther, weighing а small fraction of the 
mass ofthe satellite, would be deployed. The electro 
namic imeraction of the conducting tether with the Earth's 
magnetic Пе will induce current ow in the tether con- 
cio The resulting energy Ios from the beat generated by 
the current flowing through the ohmic resistance ia the 
conducting tether will remove energy from the spacecraft, 
ventally causing i to deorbit, thus reducing tbe amount of 
orbital space debris that must be coped with in the future 

їп the following analysis i is shown that the amount of 
energy loss generated by an clecrodynumi tether is ese 
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accurately derived by the term; 3(s/c)"" ,(n-b. change of brackets in the gluon 
term). 


m/m, © 3.07 x 104 = (r/c)? 
Thus the equation for the charge and structure of the strange quark (s) is: 

5 rm, 4/3) зело)? (18) 
This can be written in short form as: 

s < ARO). 
Giving the strange quark a charge of -1/3 and a mass of 0.555 Gey, in agreement with 
current estimates of its mass = 0.55 Gev ^'^, This again shows that strange quark is 
derived from a quasi electron and a gluon. 
Thus given that the particle 07 is made of three strange quarks (sss) we may derive 


its mass as 3 x 0.555 Gev = 1.67 Gev, which is in accurate aggreement with its known 
mass of = 1.67 Gev "7 


From here it is possible to define the structure of the other quarks, using the same 
first principles. As the charmed quark (c), beauty (b, otherwise termed bottom) and 
the truth (t, otherwise termed the top quark), clearly belong to the second and third 
generation of particles, they should be mathematically based on the formula for the 
second and third generation lepton particles, specifically the muon and tauon. 


Indeed the charm derives from the second generation of particles and therefore. 
‘mathematically does qappear to contain the basic muon structure, as given by the 
equation: 

к= Злу, (а/с) (14) 


As before, the ratio of the masses of the quasi electron and that of the charm quark. 
gives the equation from the structure of the charm (c). Thus the structure of charm 
can be determined from the ratio of the mass of two quasi electrons; ma, 2(0.17033) 


Mev, and the mass of the charmed quark (т, = 1.518 Gev) 
Thus if Amelie = 2(0-17033 Mev)/1.518 Gev = 2(1.122 x 104) 
and 2me/me = 21.122 x 104 20/62) (uic 


Then the structure of the charm quark (c) is 


C o ше2ты/т. 2 (4/326). lc). (le) 
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tially independent of is length or area, and instead is 
primarily proportional to the Tether mass and the physical 
Properties of the conductor melal chosen. In the typical 
Example calculated, а 1000-kg spacecraft can be deorbited 
from à 1000-km high Earth orbit by a 10-kg mass tether in 
э month, while Ко tether ean deorbi a 1000kg space- 
Хай in less than à year 

"To the Knowledge of the inventors, Joseph P. Loftus of 
NASAISC hest proposed the general concept of using an 
clectodynamic tether o Фоо spent satelliics. (Joscph P. 
Lofts -ILoftusciems jsc ass gov», personal communica- 
‘ion via email to Robert Forward, Monday Jun. 10, 1996 
15:50:10) In oder to show that the Loftus deorbit concept 
жаз not obvious to those skilled ia the ап of clectrodyaamic 
tethers, Forward contacted the leading expert, Joseph 
Carroll, of Chula Vista, Calif, who bui and participated in 
the Might test of the PMG. After being told of the Loftus 
concept in а telephone conversation, his reply in an Email 
message dated Aug. 5, 1996, was “such a system would be 
feasible by itis still not obvious to me that it would be 
ГЛ 

Loftus was considering the use of electrodynamic drag 
fiom a conducting tether 10 achieve this goal of bringing the 
‘unwanted spacecraft down from its high orbit (where atmo- 
spheric drag is negligible) to a 200-km orbit, where atmo- 
spheric drag would rapidly finish of the task of removing 
the unwanted spacecraft from orbit. The tether Loftus was 
considering was а single-line, conducting tether, typically 
inm in diameter, Lm long, and, if made of aluminum, 
2kg in mass. He would include means at the ends of the 


‘ether to contact the ambient space plasma around the Earth s 


to complete the current loop. 

Unfortunately itis probable that space impactors would 
sever the Lamm diameter, Ikm long single-line tether 
proposed by lous within a Le lifetime of four months, This 


оша produce orbital debris rather than removing it. The s 


motivation for this work is the NASA Safety Standard NSS 
1740.14 "(Guidelines and Assessment Procedures for Lim- 
iting Orbital Debris” The relevant portion ofthe Standard 
Чап» on page 6-3: General Policy Objective-Pastmission 
Disposal of Space Structures. Hem 6-1: “Disposal for inal 
mision orbits passing through LEO: A spacecraft or upper 
Sage with perigee altitude below 2000 km in its final orbi 
will be disposed of by one of three methods.” The method 
of interest isthe atmospheric reentry option, Option a: 
“Leave the structure in an orbit in which, using conservative 
projections Tor solar activity, atmospheric drag wil limit the 
lifetime 10 no longer than 25 years after completion of 
mission. If drag enhancement devices are 10 be used 10 
reduce the orbit lifetime, it should be demonstrated that such 
devices will significamly reduce the arc-time produet of the 
system or will not cause the spacecraft or lange debris to 
fragment if а collision cocum while the system is decaying 
from orbit” 

"The NASA standard applies only to NASA spacecraft and 


even then only to completely new spacecraft designs. New < 


Versions of existing designs are to make a “best effort” 1o 
mect the standard, but will not be required to change their 
‘design to do во. The Department of Defense has adopted the 
NASA standard with the same provisos. An Interagency 
Group report hs recommended that ihe NASA standard be 
taken as a starting point for a national standard. It is NASA а 
recommendation 10 the Interagency Group that the safety 
requirement be phased in only as spacefaring nations reach 
consensus internationally, whichis being done through the 
International Debris Coordination Working Group whose 
members are Russia, China, Japan, ESA, UK, India, France, 
Taly, and the US. 
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Thus, although the NASA Safety Standard in its present 
form is not the “Law”, the existence of the standard means 
that some time in the future a similar requirement may be 
imposed on all spacecraft. This could result in major growth 
їп Future space tether business, wilh a sale o every non- 
geostationary spacecraft being “mandated” by government 
Safely regulations, somewhat as the sale of seat bells and 
Airbags for every car are mandate. 

їп fac, three of the companies planning to se up “con- 
iellations” of low to medium orbit communications 
Teledesic, Iridium and Odessey have commited their com- 
panies to abide by the spirit of NASA Safety Standard 
174014 by using one means or another to deorbit their 
spacecraft before they reach end of life 
Problems with Prior Ап Tethers: 

II clccrodynamic tether designs proposed by the prior 
art teach that the tether should be operated at a right angle 
то the magnetic field through which the tether is moving. 
This is a problem because the clecirodynamie force acting 
оп the tether causes the tether to align iell with the 
magnetic icd force ines. To overcome tis problem the 
prior ап teaches the use of a large ballast mass attached 10 
the end of the tether andlor use of а very long (tens 10 
hundreds of kilometers) tether. The large ballast mass is 
expensive to take o orbit because it replaces useful payload. 
“The long tether sweeps a larger Arce-Timc-Product during 
its useful life and thus is more likely to impact other space 
objects, citer debris or another spacecraft 

Another problem common to all proposed prior art ethers 
is tether instability. If the tether produces large electrody- 
namic drag force, which is desirable because 
force will cause the satellite to deorbit quick 
tether will be dynamically unstable. This instability can 
cause the tether to lose its efectivenes, act uncontrollably 
Sd even wrap around the satellite or otherwise malfunction 
Experts skilled in the ап of tether design have opined that 
this dynamic instability is inherently unavoidable in any 
clectodynamictether system. The prior ап solution, sch as 
‘hat presently being used in the ProSEDS experiment, has 
been to use а Jage ballast mass to increase the stabilizing 
gisvig-tradient force andior a limit the elecvodyoamie 
rag of the tether to less thatthe maximum that could be 
produced. In the ProSEDS experiment, he conducting elec 
{rodynamic tether is five kilometers long, To insure stability, 
it will be augmented by э 20-35 Kilometer long non- 
conducting tether, which to further have stability will have 
a 40 kilogram ballast end mass. 

Yet another problem of all proposed prior ап electroly- 
namie tether systems is how to radiate away the energy 
Produced by the lether's operation. A satellite moving at an 
orbital velocity of 18,000 miles per hour has a kinetic energy 
of over 10,000 calories per gram. То put this amount of 
energy in an understandable perspective, it may he noted 
that when nitroglycerine explodes it produces about 1,500 
calories per gram. Pric art designs of clecirodynamic drag 
tethers teach the use of the electrical energy generated by the 
tether to charge batteries or operate electronics, with the 
excess energy being converted into heat by a resistive load. 
‘This excess heat must be radiated tothe space environment 
‘or it will melt the resistive load. Thus the resistive Toad, 
andlor s associated radiator structures, must be massive 
and replace useful payload. 


DISCLOSURE OF THE INVENTION 


‘The present invention comprises an electrodynamie tether 
stricte and a method of use. The principal industrial ity 
Of the present inventio is to deorbit satellites in Earth orbit 
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tthe end of tbeir useful life. This embodiment of the present 

vention is sometimes referred lo in this specification as а 
ferminator Tetber™ because it terminates the orbital 
lifetime of the host spacecraft. The structure of be tether 
taught by the present invention is a short, wide, 
interconnected-multiwire (compared to the long single wires 
ofthe prior ari) conductive Нау ег whose arca maximizes 
Electrodynamic drag while simultaneously minimizing the 
Area: Time-Product swept by the tether during its operating 
life, The preferred tether length is vo to five Kilometers. 
‘The preferred tether mass is one o five percet (158-55) of 
the spacecraft muss. The method of operation comprises 
orienting the tether structure at а 35. 26-degree trailing angle 
{othe local vertical to maximize clectrodynamic foro on the 
tether while avoiding tether instability and allowing use of 
small tether end miss 

The present invention also teaches that tbe satellite-tetber 
system may be rotated around its common cemer of mass to 
centiugally produce tension force in the tether structure to 
‘oppose forces causing tether instability. The angle of the 
conductive tether structure of the present invention ‘wilh 
speci to the velocity sector ofthe bost spacecraft may be 
Coatrolled by the method of the present invention so it 
interacts with the encountered magnetic field to induce a 
maximum current flow in the tether. This produces maxi 

jum electodyoamic drag, All ос а portion of this electric 
power may be stored and then controllably applied la the 
Conductive tether to produce an induced electrodynamie 
force. This induced clecirodynamie foree may by used lo 


enhance the drag force, to rotate the tether-satellite system 5 


andlor to provide satellite propulsion, ie, to change the state 
Vector of the satellite for any useful purpose, e. to avoid 
collision or to change the host spucecraft's orbit to an orbit 
more favorable for more rapid deorbiting. 


The present invention also teaches a tether structure that ` 


эһо functions as a thermal radiator andor plasma contactor. 
An embodiment of the present invention using conducting 
elements of the satellite, c the solar arrays, as clctrdy- 
"amic tether structures i sio disclosed. 


BRIEF DESCRIPTION OF THE DRAWINGS 


The present invention may be better understood with 
reference 1o the following drawings: 

FIG. 1a is graph comparing the survival probability of 
a single line tether as taught by the prior ar to the Hoytether 
used by the present invention. 

FIG. 1b is a graph showing the level of clectrodyaamic 
thrust for а 10 kilometer, 10 kilowatt iether at various 
Altitudes and inclinations 

TIG. lc is a graph showing reentry time sensitivity of a 
five kilometer PoSEDS tether for several conditions of 
current flow in the electrodynamic tether 

FIGS. 2a, 2b and 2e show the Hoytether structure used by 
the prefered embodiment of the present invention. 

TIG. 24sbows the Hoytape structure used by the preferred 
embodiment of the present invention. 

TIG. 3 is a block electrical diagram of an electrodynamic 
tether system. 

FIG. 4 is а graph showing a graph of the Ares-Time 
product for three separate levels of exospheric temperature 
or neutral drag calculations) and for two separate assump- 
tions regarding tether mass and power drawn from the 
ambient plasma (for the Terminator Tetber™! calculations), 

FIG. S is the percent additional mass required in orbit ta 
drop the perigee ol a cireular orbit at altitude, at, to a value 


10 
of 200 kilometers sing standard chemical rocket as taught 
by the prior art for deorbiting unwanted spacecraft 

FIG. 6 is a deorbit tether system shown operating with its 
elecrodynamie tether at a trailing 35.26-degree angle to the 
‘encountered magnetic field, as is taught by the preferred 
embodiment of the present invention. 

FIG. 7 shows an embodiment of the present invention in 
which the electrodynamie tether касо system is rotated 
shout its centet of mass to avoid tether instability 

FIG. 8 shows an embodiment of the present invention 
wherein the tether is powered to provide induced electro- 
dynamic force 

FIG. 9 shows an embodiment of the present invention 
wherein the solar power system structure of the satellite is 
used as an electodynamic tether, 

FIG. 10 shows the use of a portion of the tether structure 
as a thermal radiator and plasma contactor. 

FIG. 11 shows the braiding of an ohmic resistive load into 
the tether rictu, 

FIG. 12 is force diagram showing the forces and torques 
on an upward deployed conducting tether due to the motion 
of the host spacecraft through the magnetic field of the 
Barth. 


DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 


The principal industrial ili of the present invention is 
the dotting of satellites in Earth orbit, which necessarily 
ап happen only in outer space. Until the present invention 
Js reduced to actual pra 

Space and a body o practical experience thereby obtained, 
the present invention сап only be constructively reduced 10 
practice, such as by this written specification and its asso- 
ciated drawings, diagrams and graphs and by reference to 
electric measurements made on conducting tethers in space 
by the PMG apd TSS experiments. The inventors provide 
herein à detailed discussion of the theory of the present 
invention to help those skilled in the art of aerospace and 
tether engineering to understand the present invention and 10 
‘make and use the best embodiment of tbe present invention 
Known tothe inventors at the time this specification was 
prepared, without undue experimentation: 

“Although the present invention is discussed in this speci- 
cation in its preferred embodiment as a means of deorbiting 
Satellites, it must be emphasized that discussion of this 
specific use in no way limis the broad scope of the present 
invention. The present invention can be used to change the 
direction and speed, ie. the state vector, of any space object 
providing that object is in motion relative o any magnetic 
field. This magnetic field may be that of tbe Earth or of any 
‘other celestial body, for example Jupiter or the sun. 

In this specification the material forming the structure of 
te clectrodynamic tether is specified as being а conductor 
For example, a metal, such as copper or aluminum wire 
could be used. Likewise, попса о conductor, such as 
carbon nanotubes, or а conductive polymer could form the 
conductive structure ofthe tether 

FIG. 1 shows the survival curve for a Hoytether as used 
by the present invention vs. the survival curve afa prior art 
single line tether, The survival probability curve of the 
Hoyer as а function of time does not conform to the well 
known "Le decay” shape of а single-line tether, The 
oytetber сап maintain а high level of survival probability, 
about 99 percent, ший it nears iis “lifetime”. Is survival 
Probability then drops rapidly to zero. A detailed mathemati- 
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cal analysis of the difference between Hoytetber and single 
{ether survival probabilities is given in Appendix E “Small 
Impactor Survival Probabilities of Hoytethers” and Appen- 
dix F “Large Orbital Debris Survival Probabilities of 
Hoytethers”, both contained in the Final Report of NASA 
Contract NAS8-40545. The resulting cut probability with 
time for the Hoytether has a "bingo curve” shapes. In a bingo 
game, at last five numbers must be called before anyone 
an win, and usually many numbers bave to be called before 
‘one of the bingo cards gets five in а ow. In the Hoytether 
t least four cuts must happen at thë same level before any 
failure occurs, and many cuts have to be made before any 
опе of the levels has all four lines cut. The bingo curve has 
the property that the probability of survival stays very high 
for periods short compared tothe lifetime. The probability of 
survival is greater than 99% for periods shorter than 10% of 
the lifetime. This is much better performance than the Ve 
curve of a single line tether, where the probability of survival 
3 only 90% at 10% ofthe Le lifetime. 

1b shows the calculated level of clectrodynamic 
thrust, in Newtons, produced by a ten kilowatt, ten kilometer 
single conductor tether at altitudes between 200 and 1400 
kilometers and at orbital inclinations between zero degrees 
nd eighty degrees, 

FIG. lc is a graph showing the кошу time sensitivity 
calculated for а five kilometer ProSEDS single conductor 
Tether at altitudes between 200 and 500 kilometers wilh 
‘current ow in the tether between on Пом and ane ampere, 

FIGS. 16 and 1с are the work of Enrico Lorenzini of the 


Smithsonian Astrophysical Observatory from bis study ^ 


“Performance Evaluation of the Elcciodynamic Tether 
Tug", NASAMSEC Grant NAGS-1303 (Nov. 12, 1966). 
“They show that experts in the field belive thatthe present 
invention will have industrial utility, as the current low of 


fone ampere in FIG. Le decreases the deorbit time for the ` 


calculated case from more thin 180 days 1o les than 20 
ys. 


IG. 2a is an isometric drawing showing the generally 
cylindrical structure of the Hoytether. In FIG. 2e, primary 
lines 201 and 203 are shown connected via secondary Tines 
211. In FIG. 2b, which is schematic illustration of the 
Structure shown in FIG. 2a, primary lines 201, 203,208,207 
and 209 are connected, cach to their respective adjacent 
primary lines, by a plurality of secondary lines 221. These 
Connections, for example ss shown at interconnection 213, 
ro made by Knotless, slipless interconnections, such as 
Soutuce braiding of twisted connections 

FIG. 2e shows the Hoyteber structure of FIG. 26 but with 
э severed primary line 205 at breakpoint 215. The second 
Tevel of secondary lines 217, shown as bold lines in FIG. 2c, 
redistribute the load from ihe severed primary line 215 at 
point 217 buck to line 215 at points 219 and 221, above and 
below the break, respectively 


For the electtodynamic tether, a preferred embodiment s 


would be to unroll the tubular Hoytetherr™ into a at 
Hoytape as shown in FIG. 2d 

TIG. 3 generally shows the arrangement of functional 
elements of an clectrodynamic tether system. OF course such 
5 system must have a means of attachment to the spacecraft, 
2 ployer, the tether itself, some form of space plasma 
cathode contactor, some form of space plasma anode 
contactor, a power dissipation system, and a communication 
and control system. Each of these individual elements are 
Known in some form to those skilled in the art of aerospace 
engineering. Thus the present inventors do not feel His 
necessary 10 deseribe them in detail in this specification. 
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Io FIG. 3, a space object 301, ie. a satellite in Earth orbit, 
or any oiher space object either natural or man mado, is 
‘Physically connected to the tether system. Tie Аве system 
Comprises а deployer 303 from which a conductive 
THoyitber 305 having a Bare segment 307 extends upward 
from space object 301. The positively biased anode end 309 
of tether 305 collects ао from the ionosphere as space 
‘object 301 moves in direction 310 across the Earth's mag- 
netic field. These electrons ow through the conductive 
Structure ofthe Hovtether othe power system interface 311, 
‘where й supplies power о an associated load, not shown. 
The electrons then iow tothe negatively biased cathode 313 
where electrons are ejected into the space plasma 315, thus 
completing the electric circuit. 

їп order to allow tbose skilled in the art 1o betler appre- 
ciate the broad scope of the present invention, the inventors 
will now provide an example using specife tether and 
System values to compare he Terminator Tether™ to prior 
эп means, ie a rocket, for deorbiting а satellite, 

Terminator Tethers! 

"When an Earth orbiting conducting space tether moves 
through the magnetic field of the Earth, an electric field is 
generated in the tether thal is proportional to the velocity of 
the conductor, the magnetic field strength of the Earth, and 
the angle between the conducting tether and the magnetic 
field lines. From data obtained during the various electro- 
dynamic experiments that have been conducted in space Io 
date, such as the PMG, TSS-1, and TSS-IR experiments, а 
Турка! value of the generated emf per unit length of leber 
of 100-200 Volts kilometer can be assumed. The electric 
potential V developed at the ends of a tether of length L is 
hen V=EL. For a tether of length U=10 km, the electric 
potential developed is V=1000 V. For calibration, the 20-km 
Jong TSS-1R tether atthe moment of failure, was develop- 
ng a potential of 3500 vols, which is 175 volt. 

The mass of a conducting tether of length L cross 
sectional area A, and densin, d is given by madL А Typical 
values forthe density are d=2700 kg per cubic meter for 
aluminum and 8900-кр per cubic meter for copper. For a 
typical aluminum tether of mass me10 kg and length 110 
Xi, he cross-sectional area will be A-037 mm squared. I 
this were a solid-wire single-lin tether, be diameter of the 
wie would be D=0.69 mm (215 gauge), I this were an 18 
Jine tubular Hoytether, the diameter ol the lines in the 
Ноушйыг would be 20.16 mm (34 gauge). 

The resistance of а conducting tether of length Land 
cross-sectional area A is given by RerL/A, where £ is the 
fesitvity of the conductor in nano-ohm-meters (501) 
‘Typical vales for the resistivity are r27 4n0-m for ali- 
minum and 170 -otm [or copper. For the melü ke 
slumiaum tether of length L= 10 km and cross-sectional ares 
A«037 mm squared a 20 degrees C, the end-to-end resis- 
tance is 750 £2. Tis value of resistance is the essentially the 
same whether the conductor area is concentrated into 3 
Single-line tether or divided up imo many lines as i a 
muiline Hoytether 

The current 1 generated in the conducting tether by the 
electric potential V between the ends of the tether applied 
eros the tether resistance R is ТЕМА For the 10 ke mass 
aluminum tether of length. L-10 km, electric potential 
VeELe1000 volts, and resistance R=730 © the current is 
IeViR=1.33 Amps. Currents near these values were me 
sured in the TSS-IR experiment at tbe time of failure. At the 
"ime of failure of the TSS-1R tether, none of the plasma 
contactors оа the Space Shule or the alian Satellite were 
operating, ‘This the current was being collected by the 
conductive surface ares of the Space Shuttle and the 
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‘Satellite at the vo end of tbe tether, The Space Shuttle ares 
is quite Та, so i was not the limiting factor in current 
collection. The diameter ofthe lian Satellite was 1.6 m. 
‘which would give it an cce plasma contact area oÈ 
bouts square meters. This shows that ifthe plasma contac 
area ofthe ends of a conductive space tether can be make 
ange enough, then ampere level currents can be exacted 
from the ambient space plasma without the use of space 
plasma contactors 

"The power dissipated as ohmic heating in the tether is 
given by PeIE. For an aluminum tether of mass mel ke, 
Tesistivity 27 afm, and density d=2700 kejcubic meter 
Subjected 10 an clectrie Held of B=100 Vim, the power 
dissipated in the ohmic losses of the conductor is P=IV= 
1330 Was. For a 1 kg mass tater, it would be still 3 
considerable 133 Watts of dissipation: 

“There will no doubt be additional dissipation of energy in 
plasma ohmic losses, plasma wave generation, and plasma 
fom acceleration, but the ohmic losses in the conducting] 
tether alone are sufficient for the tk of deorhüüng am 
unwanted spacecraft massing 100 to 1000 times more than 
the tether 

The decay time of a metic ton spacecraft moving from a 
1000 km altitude orbit to à 200 km altitude orbit with an 
energy diference of dU=3.3GI, when its energy is being 


dissipated al а power of P1330 W by an aluminum tether 2 


‘massing just 10 kg, or 1% the mess o tbe spacecraf, s about 
опе month This is a remarkably short ln, and indicates 
that the concept of using а conductive tether 10 deorbit a 
spacecraft indeed feasible. Ifthe aluminum tether massed 
Ошу 1 ke, or 1/1000 the mass of the spacecraft it was 
‘orbiting tben the decay time Would rise to 10 months, still 
ıa reasonable value 

To reality, of course, the actual decay time will be longer 
‘than this I the elotradynamic drag force is very large, and 


comes larger than the gravity gradient forces pulling on 5 


‘he ends of the tether (which Foes В proportional to the 
‘mass ofthe tether), then the tether will tend to align itself 
along the magnetic eld lines instead of across them, and the 
drag force will decrease becmse ofthe small angle between 
the conductor length and the magnetic field lines, The tether 
will then senle ino an angle determined by the balance 
between these two forces, 

Ts the Terminator Tether™ theoretically a better means 
than atmospheric drag or a rocket engine for deorbiting 
satellites atthe end of their useful life 

To the Formula for da d (change in altitude per change in 
time), using the assumptions of near-cireular spiral 
tajeciories, the Arca-Time-Product (Z), the criteria by 
"which NASA judges compliance with Safety Standard 
1740.14, is given by: 


where pfa) simply the density as a funcion of semi-major 
{xis This for a siatie atmosphere the problem of area-time 
product is reduced to quadrature. Note that the area-time 
Product depends only on the density profile and tbe rato of 
Spacecraft mass lo drag-coefficient and is linearly related to 
а ratio. 

The basic altitude-dependenoe of the atmospheric density, 
presented bere by ра) can be expressed in a low-order 
power series of In(lensity)wf(ln(alitade)), so that it will be 
possible to develop à representation of the log—log rela- 
onship between alu and density. The three static levels 
ОГ atmospheric density are modeled as Sth order polynomi- 
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sls the natural Jog of tbe altitude and are representative of 
well known atmosphere models, for example, Jacchia, LG. 
“Themospheric Temperature, Density, and Composition. 
New Model SAO Special Report 375, March 1977. 2 
‘Anon, Marshall Space Flight Center, “Long-Range Statis- 
tical Solar Activity Estimation,” Atmospheric Sciences 
Division, 1989.) The values of exospherie temperature are 
reasonable (about 2-sigma) high and low solar activity 
values of 1400 and $00 kelvins respectively. The mean value 
is taken to be 1100 Кей. 

FIG. 4 shows a graph of the Area-Time product for three 
separate levels of exospheric temperature (for neutral drag 
calculations) and for two separate assumptions regarding 
Tether mass and power drawn from the ambient plasma (for 
the Terminator ether™ calculations, The density profiles 
for the three values of exaspheri temperature represent the 
extremes and mean values to be expected during the next 
several decades. The exospherie temperatur goes through 3 
cycle of about an 11 year period with maximum about 1400 
Kelvins and minimum about 800 Kelvin 

‘The tether calculations include an inherent assumption 
tat the Terminator Tether”! transfers all the energy 
extracted from the ambient space plasma into drag that 
decreases the orbital energy of the spacecraft at a rate given 
by the power drawn by ibe tether. Thus, the change in energy. 
for a spacecraft of mass m at an initis altitude his given by 
the expression: 


and the time required to ейесї this change in energy of the 
mass, m, is just 


where P is the power drawn by the tether from the ambient 
plasma charge. 

‘The curves for 1% and 5% tethers do not include the 
effects of atmospheric drag because the electrodynamie drag 
is onders of magnitude greater than the neutral atmospheric 
drag, At altitudes greater than about 700 km, the electrody- 
‘namic drag is 200 to 3000 times greater than the neutral drag 
Trees. 

IN is clear, from FIG. 4 tbat the Terminator Tether! 
concept is far superior to neutral drag in removing spacecraft 
from orbit, no matter how much additional area is added to 
the passive spacecraft to increase the atmospheric drag. The 
analyst should note that FIG. 4 is proportional to mass that 
is, tho Area: Тап Роды values should be multiplied by the 
mass o the spacecraft and divided by 1000 kg. This is true 
dor the neutral drag and Terminator Tether™ curves alike. 
The power levels assumed for the 1% and 5% tethers are 
only 80% of their theoretical values. This is done o provide 
3205. margin on the power available from the ambient 
plasma and electmdynamic gradient 

Conventional rocket mechanisms can remove spacecraft 
‘rom orbit, but this mechanism i apparently not viable from. 
mass considerations when these factors ae compared with 
the capabilities of the Terminator Tether "ë. А satellite owner 
may decide to satisly the NASA safety requirements Бу 
adding а small solid motor and the associated hardware, 
Software, sensors and structure to make the package 
independent, 1o be used o deorhit the spacecraft in case the 
main spacecraft power, attitude, or propulsion system fils 

The requirements of such а rocket motor system are morc 
stringent than those attributed to ordinary spacecraft The 
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rocket motor deorbit system must operate when some or all 
other systems of the spacecraft have failed. These more 
Stringent requirements are balanced by lesser requirements 
of performance. The backup sytem must simply deorbi the 
расса: does not have to perform all he other duties of 
the spacecraft, But the backup system must know when to 
fire under all kinds of anomalous situations, including 
tumbling, offset of center of mass (because of loss of pats 
due lo collisions), and lack of knowledge of the orbital 
position 

TIG. S shows the percent additional mass required by the 
rocket motor system to drop the perigee of a circular orbi 
Some initial perigee altitude to a value of 200 km. The 
atmospheric drag at this 200 km perigee altitude will remove 
Soy spacecraft in the range considered) from orbit in a few 
evolutions. The contours of constant stage propellant mass 
faction, 2 ange fram low values of 0.5 through reasonable 
values of 0.65 to 07, up to the values associated with the 
best solid motors 0.70.93) without adding any exta hard- 
Ware to the emergency stage. An efective, independent sage 
{0 provide а retra delta V of from 50 10 325 m/s will almost 
cenainly have а of the onder of 06 10 075. If the 
emergency stage is required to perform its own attitude 
determination, the stage propellant mass fraction may be as 
Jos as 0.55 or 0.50. Note that the additional mass, shown in 
TIG. S, must also be lied to orbit inthe first place, to 
provide the mass on orbit for the originally intended service. 
Fhe stage propellant mass fraction, A, is а key stage perfor- 
mance parameter that describes the ratio ol the mass of 
propellant to the mass o tbe stage. That is ha Дв, ну, 
"here m, isthe mass of the propellant and my is he mas of 
everything else in the stage (not including the payload ог any 
Sages above or below the stage being considered). Typical 
independent small rocket stages have values of A, from 0.60 


{0 0175. The curves of Sage propellant mast fraction are 3 


shown as straight lines (а minor approximation) and are 
included only from 05 to 055, the extremes of reasonable 
design practice. 

‘These calculations that show, beyond any reasonable 
doubt that he Terminator Telher™ conceptis far superior lo 
conventional mechanisms such as drag enhancement 
devices or small rocket dcorbi propulsion systems. The 
superiority is measured in terms of Area-Time Product, 
NASA's measure of the likelihood of collision with other 
spacecraft in the pat of the descending spent member of э 
chastllaton, Tether ealeulatons were made using conser- 
vative assumptions that the power extractable Irom the 
ambient plasma and elecirodynamie gradient is only 80% of 
the theoretical power available toa perfect teller crossing 
‘he magnetic feld lines st a right angle, ie. normally. 

The following analysis is presented by the inventors to 
help those skilled in the art to better understand the present 
invention when it is used as а Terminator Tether™ for 
removing from orbit unwanted non-geostationary Earth- 


orbiting spacecraft at the end their useful ives. The primary < 


"esit af that analysis is that the electrical power P in the 
tether that is converted into heat by the resistance of the 
tether and radiated away into space will remove energy from 
the spacecraft, causing it to rapidly deorbit, thus reducing 
the amount of orbital space debris that must be coped with 
in outer space. Tether electric power P is given by 


‘where m is the mass of the conducting tether, r and d are the 
resistivity and density of the conducting material, and v is 
the velocity of the spacecraf's motion through the Euth's 
magnetic feld В. For a mel0 kg tether of aluminum wih 
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resistivity of 15274 nQ-m and density d=2700 kim’, 
"moving at а velocity v=7037 ms relative to the Earth's 
horizontal magncti eld B=26.5 Т, Ве power dissipated is 
[522350 W! This enemy loss ia the form of heat must 
necessarily come out of the kinetic energy of the host 
spacserafi, For a typical example, 3 1000 ky spacecraft in 3 
1000 ken high orbit subjected to an energy los of 2350 14 
froma 10 kg tether (1% the mass of the host spacecraft will 
be deorbited in a Tew weeks, 

Power levels of the magnitude estimated in the previous 
paragraph have been measured im a real orbital space 
Experiment, the TSS-1R mission carried out on the Shuttle 
Orbiter im 1995. In that experiment, à large Malian 
spacecraft, 1.6 m in diameter, was deployed upward from the 
Shuttle Orbiter at the end of a conducting copper wire tether 
covered with electrical insulation. As the tether was slowly 
deployed upwards, a series of measurements were made of 
the open circuit voltage induced in the tether by its motion 
through the Earth's magnetic field. The voltage between the 
end of the tether and the Orbiter ground varied from zero 
volts at the start 10 3500 V when the amount of tether 
deployed approached its maximum length of 20 km. 
Periodically, the end of the tether was connected citer to 
one of two ели electron guns, which supplied contacto 
the surrounding space plasma, or to the Orbiter ground. The 
bare surfaces ofthe Shule Orbiter proved tobe a surpris- 
ingly good plasma contactor via a combination of ton 
collection and secondary electron emission. The current 
"ow through the або" was deliberately limited by control 
circuits and the current capacity of the electron guns to about 
05 amperes, but power levels of 1800 Watts were reached. 

"The tether was intended to bave а fully deployed length of 
20 km, but at a deployed length of 19.5 km, when about 
3500 V was being induced at the end of the tether inside the 
Orbiter reel mechanism, а Вам in the insulation allowed an 
electrical spark to jump in an uncontrolled manner from the 
tether othe Orbiter ground. With no control circuits to keep 
the current level down to 0.5 amperes, the current flow 
jumped to 1.1 amperes, and the total power generated was. 
-3850 Watts Most of tis energy went into the electrical 
эк, which burned through the tether, causing it 1o break and 
halting the experiment. This experiment showed that large 
areas of bare conducting material, such as that provided by 
the S square meter area of the айап spacecraft at one end 
ofthe tether andthe very large surface ares of the Shute 
Orbiter spacecraft at the otber end ofthe tether, can collect 
and emit amperes of current, while thousands of volis of 
potential сап be generated by sufficiently long tethers mov- 
"mg at orbital speeds. 

Thus, both theory and experimental data collected in the 
space environment indicate tbat significant amounts of elec- 
"rodynamic drag force can be obtained from a low mass 
conducting tether attached to а host spacecraft, provided the 
ends of the conductor can exchange sufficient numbers of 
Electrons with the surrounding space plasma. 

Experimental data from the TSS-LR data also produced 
she amazing result that the eicieny of a bare metal surface 
in “contacting” the space plasma is many times better than 
the standard theory would predict. The 8 square meters of 
bare surface ares of the Talian spacecraft were sufficient lo 
‘collect the 1-1 A of electron curent. This amount of area is 
easily replicated by а few hundred meters of bare wire, 
considering that the effective collection diameter around the 
‘wire isthe Debye length, which is a Tew centimeters at the 
typical valves for space plasma density and temperature, 

Because o this result, thu a bare wire can easily collect 
electos, Les Johnson, Nobi Stone, Chris Rupp, and others 
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a1 NASA Marshal Space Flight Center have formed a team, 
‘hich includes the present inventors, which i$ embarked on 
a new fight experiment. The experiment is scheduled for a 
plagy-back fight on а Delta If lunch of an AF Global 
Positioning Satellite in carly 2000. The goal of the experi- 
ment is to demonseate that electrodynamie drag from a wire 
moving at orbital speeds through the Earth's magnetic feld 
will create a large enough ckecirodynamic drag force lo 
"orbit the Delta H second stage, whose mass is greater than 
1000 kilograms, in а few wecks. This is essentially a 
demonstration of the Loftus electrodynamic drag deorbit 
concept and the first чер in the development of a Terminator 
Таг, 

The ProSEDS (Propulsion Small Expendable-ether 
Deployer System) mission will use a 5 km long copper wire 
conductive tether massing 18 ky connected toà 20-35 kn. 
Tong nonconducting tether, which is in tura connected to a 
25-40 ka ballast mass. The total of 25-40 km of tether 
length andthe 25-40 kg ballast mass on the end will provide 
enough gravity gradient force to keep th tether aligned near 


те zenith, so that the direction of the curren in tbe tether i 


at right angles to both the direction ofthe spacecraft motion 
in the nominal EW direction and the Earl s acarcqualoral 
таене field in the nominal NS direction. 

‘An important feature of the ProSEDS experiment is that 
itis designed tobe completely sell powered It uses battery 
то initiate deployment and to power up the plasma contactor, 
Би once current is lowing through the tether, some of the 

ч is tapped off and used to recharge the battery. The 
ery, in fum, powers the curent control electronics, the 
telemetry, system, and the plasma contactor The ProSEDS 
mission will not be designed to allow ground control 
‘changes in operation, primarily because of the increase in 
‘complexity and cost associated with that option 

"The present invention is the use of а small, low-mass 
deployericonrller package containing a large collecting 


би 


area, short length, multiline space tether, such as a Hoytape 5 


mesh made of aluminum wire, as a “Terminator Табе 
Tot a constellation spacecrafi. The Terminator Товт 
would be deployed when the host spacectaf is no longer 
‘working or no longer wanted. The electrodynamic drag from 
he Terminator Tetber™ would rapidly remove the unwanted 
spacecraft from the constellation and a few weeks Jater 
complete the deorbit of the host spacecraft from space Бу 
burmup in the upper atmosphere ofthe Earth, For a Termi- 
nator Tether to be of maximum usefulness for constella 
tion spacecraft, it would be desirable o minmize the mass 
and the length of the tether. A lower added mass means more 
mass for revenue producing transponders, while a shorter 
tether length means а lower collision cross-section Area 
Time Product during dort, 


МО. 6 shows а spacecraft 600 having а slate vector 602 s 


‘hat causes the spacecraft to move across magnetic field 
lines 601. Spacecraft 600 has а conducive leer 603 
attached to it by tether deployer and control system 608. The 
Outer end of tether 603 is artached o tether end mass 607. 
Spacecraft 600 also has an 
“з 

15 FIG. 6, spacecraft 600 has a velocity and direction 
defined by stale vector 602. As spaccerafl 600 moves 
causes conductive tether 603 o cut magnetic field lives 6O1, 
AS this happens the distal end of the conductive tether 
volle electrons, shown as arrows 611, fromm the space 
plasma, Electrons 611 move through the conductive tether 
603, are passed through а resistive loud, not shown, in 
control system 608, and are emitted buck into the space 
plasma 36 electrons 618 from clecton emitter 613. This 
produces an ccrodynamic drag in the direction shown by 
row 609. 


tached electron emitter means < 
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As is discussed in deal in the electodynanic drag 

s below, especially in that sections of the analysis 
filed "Optimization of Tether Angle, the maximum clec- 
trodynamic drag of the tether is achieved when the angle, 
Shown ss the Greek ltr t in FIG. 6, is 35 26 degrees, 
"ling, to the direction of the magnete eld lines. This 
angle may be maintained by а feedback control icut that 
maximizes Ве clectodyuamic drag of tbe ether system, as 
Б discussed in detail below. The tether structure 603 Ба 
"Поуке baving a length of about 2 10 5 kilometers, The 
ве Of the 3526 degree angle Yo the magnetic field reduces 
the iether instability, allowing the use of a short tether which 
will bave a small Area Time Product. This will minmize the 
possibility that the Tether will impact another space object 
Kuring its use. 

To FG. 7, spacecraft 700 has а state vector 702 across 
magnetic ici lines 704. Conductive tether 706 is attached 
to spacecraft 700 by tether deployer and control system 708. 
The distal end of tether 706 is attached 10 «tether end mass 
710. Spacecralt 700 has an clecron emitter means 714. 

Functionally electrons 712 fow from the space plasma 
nto conductive tether 706, are passed through a resistive 
ad in control unit 708 and are emited ino the space 
plasma by electron emitter 714 as fee electrons 716, As is 
discussed in detail in the analysis below, this produces an 
Slecirodynamic drag on вас 780, which causes 1 10 
coni 

Ta FIG. 7, spacecraft 700 is rotating with an angular 
velocity indicated by arrow 718. This rotation causes a 
centrifugal force 720 1o place tension on conductive tether 
"006. This force 720 places tension on the tether 706 ina 
direction hat counters tether instability. The Tether 706 may 
Бе и any ange to the magnetic field while the rotation of the 
забега system is producing this useful tension, FIG, 
Т shows the angle to be 35.26 degrees, which is opium, 
ut any angle will work 

FIGS. Ва and 8b show a powered Terminator Тег". In 
FIG. Ве the spacecraf 800 has a stale vector 802 that causes 
i and its associated conducive tether 806 to move across 
magnetic Пе 8M. Tether 806 bas an end mass BOS th is 
proximate а plasma contactor FIO. Just as was discus 
the embodiment of the present invention shown in 
and FIG. 7, an cleric current moves through the circuit 
formed by the space plasma, е plasma contactor 810, the 
conductive tether B06, and the electron emiter BIS, thence 
back ito the space plana as elections B16. This creais an 
‘lectrodynamic drag on thc tether in the direction shown by 
row 818: 

To FIG. Вб, similar numbers indicate similar structures. In. 
FIG. 8b, however, an electric power source, ot shown, in 
spacecraft 800 provides electrons to conducive tether $06. 
"The electrons are emitted from the end 812 of the tether 806. 
Electrons are collected to from the space plasma 814 by 
contactor BIS, thus completing the electric circuit The result 
S an elecirodynamic force on tether 806, and therefore on 
spacerafi 800, inthe direction show by arrow 820 

"Spacecraft 80 in FIG. 8b may be road as is taught in 
‘he embodiment of the invention shown in FIG. 7, above, to 
allow the contol sytem to time the application of elec 
current othe tether 806 to canse force R20 o be exer force 
n any desire direction long the circle made bythe roiating 
tether. This allows the зше vector of the spacecraft to be 
modified to raise or lower the spacecraft’s orbital atitude, or 
10 otherwise usefully change И orbital elements. 

FIG. 9 show an embodiment of the present invention 
wherein the conductive structure of a satelite îs used as the 
iether, In FIG. 9, spacccal 900 which has а stale vector 
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901 and is moving across magnetic field 903, has two 

attached solar panels, 902 and 904 Solar panels 902 and 904 

have conductive aluminum frames 908 and 906, respec- 

tively, Frame 96 is electrically and mechanically connected 

to plasma contactor 912. Frame 908 is electrically and < 
mechanically connected to electro emitter 910. As spaco- 

хай 900 moves across magnetic eld 903, electrons from 
the space plasma 914 flow through contactor 912 and frame 
906 1o the body of spacecraft 900, where the current flows 
through a resistive lod not showa, and then into frame 908 
and electron emitter 910 to the space plasma 916, thus 
Completing the circuit This creates an electrodynamic drag 
on spacecraft 900. If the power output from solar panels 902 
and 904 was directed to low imo the frames, 906 and 908, 
then the electrodynamic interaction withthe space plasma 
would cause a useful force to be impressed on spacecraft 
900, as was discussed in connection with FIG. 8 above. The 
spacecraft may be rotated andlor oriented to a desired angle 
‘With the magnetic ПЕМ Hines, as was also discussed above, 

TIG. 10 shows an embodiment of the present invention 
wherein the plasma contactor and the resi 
Structurally рап ofthe conductive tether. N 
craft 1000 has a state vector 1001 that 
through magnetic eld 1008. Spacecraft 1000 has a tether 
control and deployment system 1008 that is connected to a 
conductive tether 1007 having an end mass 1013. A con 
{actor portion 1015 of the conductive tether 1007 ear end 
mass 1013 is адар о contact the space 
receive ог emit electrons. This may be the bare wire strands 
of a wide Hoytetber, or it may be any other plasma contactor 
means that can be conveniently made electrically part of the 
Ноу вет structure, such as points or metal fuzz. A second 
resistive portion 1009 of tether structure 1007 is adapted 10 
be a resistive loa. This may be done by making a portion 
ofthe tether structure from a material, such as nichrome 
Steel wire, that has suitable electrical resistance The lage 
Surface arca of the Hoytether provides an excellent radiator 
Structure into the three degree Kelvin radiation sink of outer 
space 

FIG. Ш shows an alternative embodiment of the load 
tesistanceealitor structure of the present invention, In FIG. 
TI, э biline Hoytether 1002 is tached to its control and 
<eployer system 1100 on a spacecraft, по shown, and to a 
tether еп mass 1004, А resistive load, 1006 is woven into 
the Hoyiether structure, whereby this load 1006 and the 
section of the Ноу фет 1002 ino which it is woven act 
together as a thermal radiator allowing pholons 1008 io 
‘late into the thermal sink of outer space. 

‘The following detailed analysis of the present invention 
sill help those skilled in the art to beter understand and se 
the present invention, 

Electrodynamic Drag Analysis: 

The following is an optimization analysis of the electro- 
dynamic drag produced by а conducting tether deployed 
from a host spacecraft that il is o deorbil, The force and 
torque diagram weed in the analysis is shown in FIG. I2, 
‘which shows the farces and torques on an upward deployed 
conducting tether due to the motion of the host spacecraft 
through the magic field ofthe Earth. 

Physical Constans and Assumptions: 

The analysis hat follows will use the following physical 
constants and assumptions: 

[Newton's gravitational constant Gat 6710" gs? 

Mass of Earth M,=5.976x10 kg. 

Radius of Earth near equator R,=6378 km. 

‘Assumed host spacecraft altitude h=622 km. 

‘Assumed host spacecraft orbital radius a=7000 km. 


20 
Host spacecraft orbital velocity мева [ом А J" 


Vertical gravity gradient at spacecraft 
эмиг к” 


Centrifugal gradient at spacecraft o 


si 


зама 


GN «LI 


Combined gradient at spacecraft 3e3GM, Pedo: 
Sav s 
Magnetic Пе of Earth (ited dipole approximation) 
Magnitude D,-35 1035 ваша, 
Angle between magnets pole and spin pole 115% 
Field components t spacecraft wih atte а and 
angle В between radius vector of spacer and 
magnetic equatorial plane. 
Horizontal zB.) ол 5265 iT cos f 
Vericl Bed. 82929 AT sin f. 
Electrodynamic Tether Constants and Assumptions: 

The electrodynamie tether is assumed 10 be made of a 
conducting metal, and have a length 1. density d, resistivity 
‘rand cross sectional area A that is constant ulong the length 
ofthe tether. И the tether is a single round wire of diameter 
D, then the cross-sectional rca is А= 8. Because of the 
micrometeorite and space debris hazard, however, itis likely 
te tether will be made up of redundantly interconnected 
multiple ines whose individual cross-sectional areas add up 
{0 A Given these assumptions, the tether mass then 
ту=йгА, while the end-to-end tether resistance is Rer 
Аай? 

Scie Conductivity Parameter: 

The choice of the metal conductor o be used in a space 
tether is determined by a combination of Tow resistivity 
(high conductivity) and Tow density, with cost, strength, and 
‘melting point as secondary considerations for certain appli- 
Cations Copper bas a resistivity reL710 nm, а density 
{458933 kg/mm, and a “specific conductivity” of 1446.5 


Tog. Aluminum has a resistivity r=27.4 nm, which is 
Significantly greater than that of copper, but it has a much 
lower density of de2700 kgm’. As a resul, alumimim's 

is twice the 


"specifie conductivity” of 113.500 mı Q4 
conductivity per unit mass of copper, Silver, o 
higher density and higher cost, is not competitive as an 
clectradynamic space tether even though its resistivity of 
16.1 nis slightly better than that of copper. An alternate 
candidate material would be beryllium, with a resistivity 
12325 n-m, density d. 

civit" of 174216030. 
ofthe much cheaper 
melting point at 1551 K than aluminum at 933 K, so some 
of its alloys may be a preferred material for some electro- 
dynamic applications despite its higher materials cost 
Unfortunately, despite decades of metallurgical research by 
the nuclear power industry, highly ductile alloys of beryl- 
Tium have not been found, so it is difficult to pull beryllium 
into wire, Ав а result, because of its high specifie 
conductivity, low cost, an ready availability in ductile wire 
orm, й will be assumed for this analysis that the electro- 
dynamic tether will be made of aluminum wire. 

Typical Resistance Values: 

"To be economically competitive, the mass of the tether 
needs 1o be э small fraction of the mass of the Бом spacecraft 
is required to deorbit. Since atypical constellation space- 
чай hus a mass of about 1000 kg, а typical Terminator 
Tether™ with a mass that is 2% of tbe host spacecraft mass 
would consist of a deployer controller package with a mass 
оО ke, containing an aluminum tether with à mass 
Ma10 kg with a volume of ГАЗ. m° I this 
10 kg of aluminum were formed into а tether with a length 
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of La? km and а cross-sectional area of AeL8S mm then 
the end-to-end resistance of the tether would be Rari /A= 
20.6 О A longer tether would have a proportion- 
эсу salle cross-sectional area and a higher resistance; for 
‘example, a 5 km Tong tether with the same mass would have 
a resistance of 185 0. 
Orbit Inclination Assumption: 

їп order 1o make the remainder of the analysis mathemati- 
cally tractable, it will be assumed that the orbit of the host 
Spacecraft is circular and above tbe magnetic equator, so that 
the angle between the radius vector to the spacecraft and the 
magnetic equatorial plane isa degrees. In this orbit, the 
Velocity v ol tbe spera with respect to the magnetic eld 
is the orbital velocity w less the rotational velocity of the 

hazel field at the orbital radius a due t the once per day 
тошоп of the Earth, or: 


ene me 


This equation also shows why electrodynamie drag will not 
be useful for removing geostationary spacecraft from orbit. 
[At the geostationary orbital radius of 242200 km, the 
telative velocity of the spacecraft and the rotating magnetic 
field ofthe Earth is zero, 

‘With this assumption of an orbit above the magnetic 
‘equator ihe vertical component of the Earth's magnetic eld 
{se andthe horizontal component of the Earth's magnetic 
field is at right angles to both he local vertical and the 
direction of motion of the spacecraft. The total magnetic 
eld seem by the host spacecraft and its Terminator Tether ™ 
is then orthogonally horizontal and bas the magnitude: 
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Where for simplicity the subscript H will be dropped for the 
remainder of this analysis 

This orbit, with йв inclination of 11.5° with respect to the 
spin equator, will not stay in the plane of the magnetic 
equator, but will vary =11.5° above and below it asthe Earth 
Totales, causing a variation in magnetic field strength of «05 
МТ, a5 well as а slight variation in angle. This 2 variation 
s negligible in terms of ihe other uncertainties in this 
analysis. I is not until the orbital inclination of the host 
Spacecraft orbit reaches 60", where cos 60°05, that there is 
a significant drop inthe expected magnitude of he electro- 
dynamic drag forces calculated in ths analys 
Electromagnetic Drag Elects in Polar Orit 

n many medium Earth orbit communication satelite 
constellations, here аге a significant number of spacecraft at 
high inclinations and in nearly polar orbits. The high incli- 
mation spacecraft, with inclinations between 60° and 785°, 
‘ill all have orbits that stay between the magnetic polos 
Although the amount of clectrodynamic drag will be sig- 
nificantly less than that experienced by spacecraft with 
orbits at lower inclinations, the direction of the induced 


ее fields in the tether will always be in tbe proper < 


direction. I the tether is vertically upward, the outer tip of 
the tether will be positively charged and the bare wire in the 
tether will pull electrons out of the surrounding space 
plasma, while the electron emitter at the host spacecraft end 
Will eject the electrons back into the space plasma to 
‘complete the circuit 

For spacecraft in gear polar orbis with inclinations 
between 78.5" and 90", however, there will be much more 
dias variations, First of all, for a spacecraft in a 90° orbit 
that happens to pas directly over the magnetic poles, there 
iis по horizontal component of the magnetic Held when it is 
pissing over one of the magnetic poles, so no voltage is 
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generated in the tether during that part ofthe orbit, while the 
horizontal component of the magnetic field near the mag- 
actie equator, whi stong in magnitude, is along the 
spacecraft velocity vector, so no voltage is generated in the 
‘ether i tat part of Tbe orbit either, А а rel, there will 
be negligible elecirodynamie drag experienced by the host 
spacecraft during that particular orbit The Earth is rotating, 
however, and the magnetic pole is rotating with it. A few 
orbits later, the bost spacecraft will be passing over the 
Earth's spin pole at a point where the horizontal component 
ofthe magnetic field is exactly at right angles to the direction 
of motion of the spacceraf, o the full voltage is generated 
"n the tether. When passing over the spin pole, the spacecraft 
radius vector is al ап angle of 115° Irom the magnetic pole 
ond at an angle f=78.5° away from the magnetic equatorial 
plane. With these assumptions, the magnitude ofthe hori- 
Zoatal component of the magactic field al the Earth's spin 
pole is a respectable: 
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ог 20% of the maximum value experiences by spacecraft 
orbiting above the magnetic equator. This value will drop 
Slighily as the orbit continues, then build back up as the 
spacecraft passes over the opposite pole. As the Earth 
continwes to rotate, bringing the magnetic pole again under 
‘he orbit, and the interaction of the tether withthe horizontal 
component of the magnetic field again drops 10 zero. The 
average coupling of a tether to the Earth's magnetic field 
over all polar trajectories has been calculated 10 be 123 
percent. 

A problem experienced 
inclinations greater than 785°: 

"The spacecraft will no longer be traveling from west to 
чам with respect to the magnetic Ве axis, but will have a 
retrograde motion as it moves through the magnete feld. AS 

result, the voltage generated by the motion of the tether 
through the Earth's magnetic field will switch direction: The 
omer tip will be negatively charged and will attempt to 
collections, which is a much less eficient process than 
collecting electrons. 

There are а number of solutions to this problem. The first 
is lo increase the mass and length of the tether supplied to 
spacecraft assigned to a polar orbit, so that higher vollages, 
currents, and drag are generated during the Limited times the 
Spacecraft is passing over the poles in the right direction. 
The second is to supply а tether wilh plasma contactors st 
во ends that сап emit electrons from either end, allowing 
the curent to flow either way, depending upon which 
direction the spacecraft is passing around the magnetic pole. 
Тс third is to utilize the x numberof passes o torque the 
офи of the spacers шийї tbe orbit inclination bas been 
shifted below 60°, then turn on the electrodynamic drag full 
time to deorbit the spacecraft from this more favorable orbit 
inclination. This orbit torqueing maneuver is accomplished 
by activating the electrodynamie drag mechanism only when 
the magnetic field orientation is such that а strong out-of- 
planc component of force is created. This orbit torqucing 
‘mancuver can be augmented by switching to а propulsion 
mode, where power saved in the batteries during the drag 
Токо mode is pumped back into the tether when the mag- 
тойс field is ia the opposite direction, applying electrdy- 
namic propulsion to torque the orbit even further. With the 
tether at a large and stable trailing orientation, the coupling 
о the magnetic field can be significant vo a vertical tether 

їп summary, spacecraft in near-polar orbits might take 
Jonger 10 bring down, and might have o utilize specially 
designed Terminator Tethers ™ that might cost and mass 


ly by spacecraft with orbit 
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‘more than the simpler Terminator Teers™ usable in lower 
inclination orbits uta Terminator Tether?! can still remove 
a spacecraft from a polar orbit when desired. 

The inventors now present a detailed analysis and opti- 

ization of a typical Terminator Tether™ attached 10 a 
typical host spacecraft in a typical low inclination orbit 
Hlectomotive Generation ol Voltage and Current in the 
Tether 

"When an object is moved at a velocity v through a 
magnetic field В, an electric field is generated in the frame 
OF reference ofthe moving object given by: 


where the magnetic field B of the Earth, being mostly 
tangent to the Earth's surface in the north-south direction, is 
at Fight angles to the velocly vector v of the spacecraft, 
assumed to be orbiting in a generally westesst direction. 
The direction of the electric ekl E will be al right angles to 
both v and В, or along the local vertical. lı should be noted 
‘hat this electric Пе exists in tbe moving frame of reference 
because a moving magnetic ick creates an electric Ве. No 
object actually has to be there, but if i is, then the relative 
motion of the magnetic field of the Earth will not only apply 
‘magnetic forces to whatever material the object is made out 
of, but electric forces too 

‘Note also that the velocity used in this equation isthe 
relative velocity between the object and the magnetic fcd 
Because the Earth's magnetic field rotates with the Earth, the 
motion of the magnetic feld must be subtracted from the 
orbital velocity of the object to aitain the relative velocity. 
Voltage generation in a Conducting Tether: 

T the moving object is a long conducting wire of length 
L the чеси field E, generated in the wire produces a 


Voltage V between the opposite ends ofthe wire given by: ` 


where t is the angle between the length vector Lof the tether 
Sod the electric field vector E, assumed о be ia the vertical 
direction a right angles o the velocity vector v in the plane 
of FIG. 12 and the magnetic field vector В ош of the plane 
of FIG. 12. A typical value for the voltage level built up in 
a vertically oriented tether with length Le km and тей, 
‘moving at a velocity of v=7037 ms through the Earth's 
horizontal magnetic field оГ strength 26.5 Т, is 932 V, or 
(0.186 Vim. Spacecraft in higher inclination orbits would 
experience somewhat smaller electric fields. For calibration, 
the voltage measured between the ends of the 19.5 km long 
TSS-1R tether was 3500 V, or 0175 Vim. 
Contacting the Space Plasma: 

‘Although a voltage will build up between the ends of the 
conducting tether, no current wil flow vales the circuit is 
completed. The circuit cannot be completed with another 


‘site for it wo will have а similar voltage generated in it by < 


the moving magnetic Held. Fortunately, empty space is not 
mpi. and in near-Earth regions not too distant from the 
[Earth's atmosphere there exists highly electrically conduc- 
tive space plasma, Kept partially ionized by radiation from 
the Sun. The electron and ion density varies fom the dark 
to light side, with altitude, with season, with sunspot cycle, 
‘wih contamination level, ete. but it typically varies from 
10" fo 107 салон 

Fortunately, it has been found that if a bare conductive 
‘surface such as the spherical Talian spacecraft in the TSS-IR 
experiment, or the ong bare wire to Бе used in the ProSEDS 
experiment, or a muiline conducting wire Hoytape mesh, is 
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charged 10 a few hundred volts, the bare conductor will 
readily pull electrons аш of the space plasma. So all that is 
‘ceded fo complete а connection o the space plasma at the 
positively charged (upper) end of the tether is a suflicient 
Tange area of uninsulited conductor: 

T is more dificult 1o eject electrons from a wire or to 
‘collect positive ions from the space plasma. Although iis 
conceivable that а very lage area at the other end of the 
tether could collect enough ions to complete the circuit as 
was demonstrated during the TSS-IR mission when the 
Shale orbiter was found 1o be an adequate plasma contactor 
for over an amp of current, the present method chosen is 10 
use an electron emitter of some sort, iter a hot cathode, а 
plasma cathode or contactor, à fid-emission device, or 
Something similar, Once provisions have been made at both 
ends of the tether to allow the flow of electrons out of one 
fend of the tether nd imo the other end, and the altitude of 
the host spacecraft is not (o high, hen there will be 
suficient conductivity in tbe space plasma surrounding the 
host spacseral to allow current to low tbrough the iether, 
Current Flow In The Tether 

"The amount of current 1 flowing through the tether 
depends upon the total resistance R in the circuit. This 
темме Will consist of three components, the effecti 
resistance of the plasma, the resistance of the tether, caleu- 
latedealier as Ryarl/Amt тп, and э control resistor Res 
which will be varied эв needed o optimize the Terminator 
"Ther? performance. There will abo need to be a parasitic 
ad on the current in the form of a charging device to charge 
Some batteries, The batteries in tum wil be used to power 
the control and communication circuits, and drive the elec- 
чоп emitting devices atthe negative end of the tether. A 
well-designed Terminator Tether™ will thus be completely 
Харон, except for an inital charge ia the Баев lo 
provide clectrical power forthe deployment and startup 
procedure, For simplicity of analysis it wil be assumed that 
this battery charging load, which absorbs power like a 
resistor, but which stores it and uses it later instead of 
dissipating it immediately as heat, is included in the control 
esito R Normally, tbis load would actas a “base resis- 
tance" below which the control resistor could not be 
lowered, but since the charging circuit can be tumed off 
when desired, and operations continued without interruption 
using the power stored in tbe batteries, it will be assumed 
{hat the control resistor ean be take т ear zero value in 
those circumstances where the space plasma conductivity is 
low, or the magnetic field is inthe wrong oriatation and the 
voltage being generated in the tether is not large. Under 
thes circumstances, lowering the control resistor to near 
zero allows э much higher curent 10 По Tor a given 
generated voltage, thus increasing the power being dissi- 
pated in the tether and maintaining a high level of electro- 
dynamic drag on the host spacecraft 

A properly designed Terminator Тане will bave plenty 
оге metal area for electron collection at the positive end, 
‘while the electron emitters at the other end are eficient in 
terms of emitting large етой currents at low voltages and 
therefore low powers, while at the same time the mass, 
engib, and area of the conducting tether have been made 
sich thatthe resistance of the tether is moderately high 
Under these conditions, the efective resistance of the space 
plasma wil be much less than the design resistance of the 
Tether. To make the mathematics more tractable it will be 
assumed that the plasma resistance i ean be neglected and 
iat the voltage available 10 drive the tether is the full 
Voltage generated by the moving magnetic field. Although 
‘voltage will be needed to power the electron emitter, what 
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ever its form, it willbe assumed that tbe required voltage and 
power will be supplied by the batteries The batteries in turn 
will be powered by the batery charging circuit, whose 
‘lective resistance ix included in tbe contol resistor (except 
for those short periods when the plasma or magnetic feld 
interaction are wes) 

Given all these assumptions conceming the tot resis- 
tance in the circuit, the current 1 owing through the tether 
is then given by: 


1 


‘Atypical current level can be estimated by assuming that the 
слано! resistance Rc should be about the same size as the 
"ether resistance Ry, which for an aluminum tether with 
resistivity r274 nm, density +2700 kgm’, length 1.8 
km, and mass my10 kg, is R,-l8S ©, giving a ш 
resistance, including the control resistance Res of R=370 Q. 
Thus the current owing though a tether of length eS km, 
generating a voltage of V=932 V, would be FeV Re2 52 A. 
Power Dissipation Analysis: 

The induced current 1 flowing through the tether resis- 
tance Ry wil generate heat in the wire, which will be 
radiated into space and lost: That radiated energy must come 
from somewhere. There is also power taken ош of the 
current flow by the battery charging circuit and ultimately 
dissipated, In order to conform ro energy conservation laws, 
‘his power and energy must come from a decrease in the total 
kinetic and potential energy of the bost spacecraft, causing 
it to desit Set forth below is a detailed, optimized foree 


analysis which will calculate the drag force on the host ^ 


spacecraft. In this sedioo, by using some simplifying 
assumptions, It is possible to produce а general argument 
based on energy conservation laws, which wil state the 
broad scope of the present invention. 


Tor this energy conservation analysis it will be assumed ` 


‘at the plasm resistance is small compared with the tether 
resistance, and that the control resistance is equal to the 
tether resistance: 


Rom, 


Assume that the ballast mass at the end of the tether is a 
lange piece of the defunct host spacecraft such as а solar 
panel, antenna, or battery pack, so that the gradient foree is 
ange andthe tether is always oriented along the vertical so 
thatthe angle v Also assume the spacecraft is in an orbit 
above the magnetic equator and this is moving at right 
amples 10 the Ears magnetic field, зо that the angle 
between the orbial velocity vector and the magnetic field 
vector i 90°, and the electi field vector is in the vertical 
direction, aligned perfectly withthe tether length vector. 
Under these deal conditions, the voltage between the ends 
o the tether is given Ву: 


VoL tpt 
‘The curent in te tether is then just 
vcs ee 


The power dissipated as ohmic heating in the tether is then 
given by: 


‘This equation shows the interesting result that the power 
dissipated does not depend upon the length or the area of the 
‘ether (withia reason), but only the mass of the tether mp, the 
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resistivity r and density d of the tether material, and the 
Velocity v of the conducting tether through tbe Бал 
рейс field В. 

or a typical aluminum tether of mass ту kg, the 
power dissipated is an impressive P=2350 W. Even if only 
Small fraction ofthis power is dissipated ina real system, 
the Kinetic energy of the host spacecraft would safer a 
significant energy loss with time. 

Orbital Energy Extraction Analysis: 

‘The total energy U of a spacecraft of mass M in orbit 
around the Earth consists of two components, its positive 
orbital kinetic energy and its negative gravitational potential 
energy. Га circular orbit of altitude h and radius Rh is 
assumed, then the total energy of the spacecraft moving at a 
Velocity ҷом Ау is 


‘The system will be dissipating energy in the tether to 
decrease the energy U of the unwanted spaceraf from its 
relatively low negative value in a high Earth orbit юз 
greater negative value in а lower Earth orbit. To give a 
Specific example, an unwanted spacecraft with а mass of 
M-1000 kg (a metric ton) in an orbit with an altitude of 
15-1000 km and a high orbital radius of aH, eh«7371 
Km, then its (negativ) total energy is 


UDOM 24214 1 or 274 MI 


Ii is desired to lower the spacecraft 1o an orbit with an 
situ just outside the atmosphere of ha200 km or a lower 
orbital radius of (L)=R.sh=0S71 km, where atmospheric 
drag will finish the job. The total (negative) enemy of 
‘metric ton spacecraft at 200 km altitude i: 


ТО 


“Thus, the amount of energy needed to be dissipated in 
fonder to move the 1000 kg spacecraft from a 1000 km orbit 
‘wth a total energy U()--27.1 GJ down to 200 km orbit 
with energy U(L)o-304 CI is 


actes 


The decay time T of a metric ton spacecraft moving from 
э 1000 km altitude orbit t а 200 т altitude orbit with ап 
ergy difference of 40533 GJ, when il energy is being 
dissipated al а power of P=2350 W by a typical aluminum 
tether massing just 10 kg or 1% the mass ol the spacecraft, 
fs found to be ЧР days 

‘The actual decay time will be longer than this, I the 
slecrodynamie dag fore is very lune, snd becomes larger 
‘han the gravity gradient focos pulling on the ends of the 
tether, then the tether will tend to align itself along the 
magnetic field lines instead of across them, and the drag 
Тока will decrease because of the small angie between the 
conductor Tength and the magnetic feld lines. The tether 
‘current will need to be controlled until the angl ol the tether 
Settles into an angle determined by the balance between 
these two fores. These elecrodynamiz torque vs. gradient 
torque dynamic interaction effets are discussed in the next 
Force and Torque Balance Analysis: 

IL is now possible o calculate the forces and torques on 
the tether. I is also possible to use the fact thal the electro- 
dynamic and gravity forces and torques оп the tether must 
balance each otber out to calculate and teach some optimum. 
values for some of the Terminator Tether”! parameters. 
Electrodynamic Force and Torque: 
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or in short form 
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Thus the charmed quark has a charge of «2/3 and a mass of 1.518 Gev in accordance. 
with the previous approximate estimate of its mass = 1.5 Gev. '" 7) and is derived 
from a muon and a higher order gluon. This gluon itself (z/c), is the solution to the 
Shrödinger wave equation for the amplitude of an electron confined in а space of 
length c^ ^*^. Thus this gluon now exactly matches the amplitude of the quasi 
electron. 


Furthermore, from this we can deduce the mass of the particle the J/v, whose 
structure is predicted to consist of a charm and anticharm particle in orbit around. 
each other, with a minimum mass including orbital energy) of - 3.1 беу. 


From here we can in а similar fashion determine beauty (b). To be consistant, as 
beauty is a third generation quark it should be defined by the component structure. 
‘of the Tauon. In this case, this is the smaller component of the Tauon, which is 
mathemtaically represented 


ED 


Indeed the structure can again be determined by the ratio of the mass of the quasi 
‘electron electron (my) to beauty (my). Such that the ratio can be given by the. 
equation 


тыт, = 3.673 x 10 (whe) ale” 


“Thus the structure of beauty ts given by the equation 


кетть Anc)" (ne) afe] 
To confirm this structure, the mass of the beauty quark can be given by the following. 
calculation 


mg/m, = 3.673 x 104 = 0.17033 Mev 14.64 Gev 
and 


тыт = 3.673 x 104 (sie) ni] 


‘Thus the short form of beanty is 


6,116,544 


27 

As discussed above, both theory and experiment show 
ти: provided the conducting tether is moved rapidly 
through the Earth's magnetic field in onder to generate a 
voltage across it, and provided good contact is made with the 
space plasma, the conducting tether will have a current 
"owing through it. When а wire (moving or no) carving 3 
current 1 is embedded ina magnetic Ве В. there will be an 
Slecirodynatic fors F generated on cach element of the 
‘wire, The clectrodynamie force will be at right angles 1o the 
magnetic field vector and the length vector of the wire 
element, with a magnitude given by: 


‘where В is the horizontal component of the magnetic field, 
Which is perpendicular o the assumed magnetic equator 
orbit plane, while the tether length vector Lis assumed to lie 
"n the orbit plane. I, as will be the case most of the time, the 
electron current saving the space plasma and entering the 
tether along the length of the tether, then IL needs to be 
replaced with an integral of the curent along the length of 
the tether. 

‘Note that the clectrodynamic force amplitude ог direction 
is not directly dependent on the motion of the tether through 
the Earth's magnetic field, The clecirodynamic force would 
be the same И the tether were not moving and the current 
was being supplied by a battery. Since the current Tis à 
function of the orbital velocity, however, there is a second. 
ary dependence of the cleciodynamic force magnitude on 
the orbital velocity, but not is direction. The clectrodynamic 


Torce is always at right angles to the conductor, and slays at э 


t angles tothe conductor as the angle Т varies, as shown 
in PIG 12 

Assuming that the electrodynamie drag forc is applied 
uniformly along the length of the tether, it is posible to 
make the simplifying assumption that the integrated free is 
effectively applied at right angles to the center of mass of the 
tether at the point L/2 as shown in FIG. 12. The elecirody- 
mamic torque on the tether is then: 


т, алчни ом чаво pM? co aR 


Gravity Gradient Forces and Torques: 

"When a tether and its ballast nd mass are deployed fom 
a host spacecraft, the gravity gradient force field of the 
Earth, combined with the orbital centrifugal gradient foree 
Fel, will cause the tether to deploy either up or down from 
the Host spacecraft. The direction desired depends on which 
end of the tether is connected to the electron emitter. 
‘Normally, he electron emitter will be on the end attached 10 
the host spacecra, in which case the desired direction of 
deployment will be upward so that the induced voltage in the 
"ether wil produce an excess of electrons atthe electron 
miter end of the tether. The desired upward direction is 
chosen by having the deployer eject the ballast mas in the 


upward direction. Once the ballast mass has been stated in < 


‘at direction, he centrifugal force due to the orbital motion 
ofthe ballast mass will eause the ballast mass to continue to 
accelerate in the upward direction until it is brought to a halt 
by tbe full deployment of the tether. 

there were no electodynamie or atmospheric drag, the 
equilibrium direction of the tether would be exactly along 
the vertical, since the combined gradient field is a maximum 

"bat direction. Because а significant amount of electo. 
заре drag is expected, the actual angle of the tether with 
respect to the local vertical will be al some angle 7, lagging 
behind the spacecraft motion in the plane of the orbit, as 
shown in FIG. 12. In the following analysis shows that there 
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is an optimum angle for t that produces the largest electro- 
dynamic drag force on the host spacecraft without producing 
tether instability. 

The combined vertical gravity gradient and centrifugal 
gradient field ЭГ acting on the ballast mase my atthe end of 
the tether of length L will produce a gradient force Fay given 
by: 


The strength of the force depends not only on the ballast 
mass my and the strength оГ the gradient field ЗГ, but also 
the component along the radial direction of the distance of 
the ballast mass from the center of mass, which is L cos v. 
This force acts inthe vertical direction along the radius 
vector leading Irom tbe ballast mass away Irom tbe center of 
the Earth. The amoun of gradient foro is not large. For a 
ballast mass of mpe 10 kg and a tether length of LeS km, the 
gradient force в about 0.175 N. 

‘As can be seen in FIG. 12, the component of this gradient 
Toro that is at right angles to the tether, given by Fap sin T, 
"wil produce а torque Tag on the tether that tends ta restore 
the tether toward the vertical, lessening the angle T. 


“The tether mass т, also contributes to the gradient force 
and torque I i is assumed thatthe tether has à uniform 
ross section, then it js possible to replace the distributed 
mass of the tether with an equivalent point mass m, placed 
atthe center of mass of the tether, which is tbe paint 

along the tether, and а distance L/2 cos < in the radial 
direction. The gradient force due to the tether mass is then: 


Tie total gradient torque attempting to restore the tether 
to its vertical orientation is then: 


—— 

I is important to notice the variation of the total gravity 
gradient torque as the tether angle + is varied, Since the 
gradient force is lays їп the radial or vertical direction, 
there is no torque onthe tether when the tether is vertical, as 
Js the case when there аге no aerodynamic or electromag: 
netic drag forces, Once the Фар forces become important 
Sd siart to apply torque to the tether, increasing te tether 
angle т, those drag torques causing эп increase in tether 
angle Twill be opposed by a rising gradient torque which 
‘wll аер! to decrease the tether angle. For small tether 
angles, the gradient torque increases беч linearly with т, 
then эх sin т, since os + is near unity for small v then ai 
S45" the gradient torque reaches is maximum, where sin 
cre 150707 and sin т cos «0, When this angle is 
reached, the tether is а point of catastrophic instability, for 
ihre ika furtber increase in the electrodynamie drag force, 
causing the angle vto become greater than 45°, the gradient 
Torque. instead of growing stronger to counteract the 
increased drag torque, will become weaker and the tether 
angle will go rapidly io 90", 

To restore contol 1o the tether angle ifthe instability 
occurs, it will be necessary to тшп off tbe eletrodymamic 
drag forces by shutting off the current Bow through the 
tether The тоду position for the tether and ballast mass is 
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э gravitationally unstable orientation. After а time, slight 
Васа in the gravity fed will allow the gradient foree 
to slowly take over and restore the tether o the vertical 
orientation, which, unless it ean be controlled in some way, 
ix equally likely 1o be up or down. It would therefore be 
desirable to maintain control of the tether angle so ss 10 
avoid the tether angle getting into the region of instabilily. 
Torque Balance on the Teter: 

The angle т of the tether is determined by a balance 
between the elecirodymamic torque T, attempting lo 
increase the angle and the gradient torque То attempting 
to decrease the angle v. Balance is achieved when the two 
torques are equal 


EV ork memi in r em r 


Simplifing and rearranging yells an equation giving us 
the angle т м which torque lance occurs: 


SX] 


The physical interpretation of this equation is that the 
maximum clectodynamic foro that can be sustained оп the 
Tether is limited by the gradient force on ih tether, tis 
possible to increase the eleetrodynamic force by decreasing 
the total resistance R of the tether (for example, by using a 
tether witha larger mass and a lower tether resistanec), but 
it the 
brackets becomes greater than unity and this equation has no 
solution, indicating that the iether has reached am angle 
‘where instability sets in, 

To maintain contol of the tether angle, it will be neces- 


"er resistance is 100 low, then the quantity in * 


sary fo vary the control resistance of the tether to compen- ^ 


sate for variations in magnetic field strength and direction, 
plasma density (which affects the plasma resistance), and 
other factors, апа thereby maintain the tether at an interme- 
diate angle where both the electrodynamie and gradient 
forces are at an appreciable level and blanco each otber, 
Optimization of Tether Angle: 

"At first glance, it might seem that the optimum angle for 
the tether would be 45°, since at that angle the gradient 
torque is largest and therefore can counteract 3 larger 
'lectrodynamie drag force. However, since he 45° angle is 
the point where instability sets in, i is desirable 10 sel the 
iether angle at some value below 45°. The optimum angl is 
that which maximizes the horizontal or drag component ol 
the clectrodynamie force. This optimum angle < derived 


fiom the equation for the horizontal component of the ^ 


clectodynamie force, ог the electrodynamie drag loros, 
Since it opposes the host spacecraft motion: 


Feer coe vede ia c 


By setting the partial derivative y Ere and solving, 
is possible to calculate thatthe optimum angle forthe 
tether that gives the maximum elecrodynamie drag force 
Fem While sll Keeping the tether torques balanced and 
under control, is tearclan(0.707}=35.26". With this angle 
Selected and maintained by varying the control resistor Re 
To compensate Tor variations in plasma contact resistance 
and алана in the strength and direction of the Earth's 
magnetic field B seen at the spacecraft the tether experience 
"ac maximum sable value for the electromagnetic drag foree 
of 
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There are many ways 10 provide the sensing information 
needed 1o provide the feedback signals 10 the control 
resistor, but the simplest is to merely measure the drag 
acceleration on the host spacecraft with a set of 
accelerometers, and maximize the force in the direction 
‘opposite 10 the host spacecraft motion. Another method 
‘would be to measure the current in bc tether, and knowing. 
the tether esstance and the amount of control resistance, 
calculate the power being extracted and maximize that 
value. Alternate methods would be to use an optical position 
Sensor ог GPS receivers at both ends of the tether to measure 
the angle af the tether or the position of the ballast mass with 
respect 1o the host spacecraft. 

"To make an estimate of the magnitude 
attainable, assume that à typical luminum 
Jength of L=5 km, a tether mass of m=10 kg and з ballast 
mass of my=10 kg is being used. Then the maximum 
gradient foree limited elecrodymamie drag foree is Fenm 
1167 N. The power being dissipated inthe саваба ther 
t the angle, with Rp ali, = 185 £Q is given by: 


тыдым. eRe’) 


which for an angle 35 26° results in a power dissipation 
of 1570W. Thus, he thrust level per unit power obtained by 
‘he typical Terminator Ther would be about 0.106 NW. 
‘This number is comparable to the value of 0:148 NAW 
‘estimated for the much heavier and longer TSS-IR tether, 

Reconciliation of Energy and Force Analysis: 

Ty a force and torque balance analysis an optimum angle 
for tbe tether has been discovered at which it is possible 10 
«бий a maximum in the drag component of the electrody- 
mamie force. There is also an additional component of the 
Electrodynamic force, the component in he vertical 
direction, Егу sin), which is downward for an 
upwardly deployed tether This component of force com- 
Pines withthe gravity free of he Earth t effectively allow 
the host spacecraft to orbit a litle faster than normal for that 
‘orbita altitude. I does not contribute to the deorbiting of the 
hase spacecraft, Вы since is vertical component of Force is 
created by current running through the ether, and that 
current is renting heal and dissipating energy as it passes 
through the tether, there might be some concern that the 
Torce ad toque balance analysis above does not conform o 
the Taw оГ conservation af energy- 

‘he inventors will now show, in a very general manner, 
that по matter what the tether angle, the electrical power 
being dissipated in the tether is exactly equal to the power 
being lost by the slowing of the host spacecraft 

The “deorbit power” P that must be removed from a 
spacecraft moving at a velocity v when that motion is 
opposed hy а drag force Fy is 


But, since the voltage V induced across the tether of 
length 1. and tilt angle moving at a velocity v through a 
horizontal magnetic ВЫ B is 


Therefore: 


And the deorbit power Ро extracted from the slowing of the 
spacecraft by the drag component of the electrodyaamic 
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orc is always exactly equal to the electrical power Pz being 
dissipated эв heat inthe tether circus, independent of the 
tether angle. 

Optimization of Tether Mass Distribution: 

1Їй is not possible Yo use а piece of the host spacecraft as 
ballast mass, then the mass of Бе ballast must Бе included 
in the Terminator Tether™ mass, would be desirable 19 
minimize the otal Terminator Tuther™ mass, since every 
Kilogram saved means thst another Коргану woah of 
tevenue-producing transponders can be added 10 the work- 
ing payload of the host spacecraft. Given a total mass for the 
Terminator Tether™ and the mass of the deployericontolle 
unit, itis possible to optimize the mass distribution between 
the ballast mass and the tether mass to obtain 3 minimum 
{otal Terminator Павет" mass, A well-designed Terminator 
Tether™ will also have most, if not all, of the deployer mass 
incorporated into the ballast mas. 

“Assume that the total Terminator Tether™ mass consists. 
ofthe deployerconiolle mass mo, the tether mass mp and 
the ballast mass my, with my>mr>my. OF the three mass 
components in the Terminator Tether™, two of them affect 
the electrodynamic drag performance. i js assumed that 
the ballast mass is a factor X larger than the tether mass, or 
my- Xap, the maxioum drag force that can be obtained is 


poe 


Miis assumed that the control resistor has been adjusted 
so that this maximum value forthe electrodynamie drag 
Torc is maintained as the motion of the spacecraft song is 
orbit moves the spacecraft into regions with different mag- 
netic field strengths and plasma densities, then for the angle 
2435.20", cos(35 267)2087, snd the maximum electrody- 
mamie drag force in terms of ihe eleetrodynamie parameters 
Er 


СИЕ А 
or canceling out terms and rearranging: 
азов Re 


nis now posible to make the further simplifying assump- 
ion that to maintain control of the tether, the contol resistor 
needs to be roughly the same size as the tether resistance or 
Reardon. Using this assumption produces an equation 
fic ihe optimum value for te ratio X of the Pallas mass 10 
the tether mass: 


кой] 


Where A is the “effective electrodynamic length. 
te tether is short, so that L is small, this equation 


indicates that he ballast mass musi be increased to increase 5 


the gradient force, since itis the gradient force which 
‘determines the upper limit to the amount of electrodyaamie 
бар shat cae generated without osing eomrol of e 

Assuming the usual values for the Earth's magnetic and 
gradient fields, the velocity of the host spacecralt through 
the magnetic Tel, and the resistivity and density of 
luminum, this equstion becomes: 


where L is in kilometers, 
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imu len fra Toe would fe rag 2 n Hest 
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КТ 
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Sie ш wih e mld dium wire of йн electro. 
Samiti Ie dac er oa ng vic ove n, 
Sa i extended vie configuration, predi suc 
шой, бе ot cote esr идеа 
фони imo ol spase эйзи caring ine tas pal of 
Sopa lag sae, 
ева 

The basi optimum «nci for a Terminator Tar 
woul be one ofthe many tes o Hoye. А mole 
(12 primary lin) Hype? wil pode the lst 
‘Sots tea witb pin, sac hl sides of he pe 
ould be to pas al othe plasm. he spacing 
Between lhe primary lines ncn be lager tha ice 
the Debye egi ofthe рыта, en th ecce curet 
Selon area per uni ih of ine oye poor 
ойк wiata od їс Ноушре meaty aoe diamo of he 
Miss inthe mesh Тыш a Ноущре ша nly provides an 
sured oper le fore тазан Tube, ba ыу 
thon hoch wl as provide a very ape caveat ncn 

The deploer forthe абы cn deploy he Тела 
reer ser down сс up or вий. Te player can say 


6,116,544 


33 
tached to the spacecraft as was done in the SEDS missions, 
fr perhaps а better alternative would have the deployer 
jected from the spacecraft, with one end of the tether still 
tached to the spacecraft, reeling out ether as it leaves. The 
empty deployer Would then act в а ballast mass at tbe end 
of te Terminator Teter, whieh would prove the pr 
The "Remora Remover” 

o addition t attaching Terminator Tethers to spacecraft 
before launch, it is possible 10 consider а missledike 
application. This “Remora Remover" missile would use a 
Terminator Tether™ carried by a seeker misse similar 10 
the small "hito" missiles developed by the Space 
Defense Initiative Office that deployed a net loaded with 
‘oriented metal rods, The Remora Remover missile would 
hunt down a spacecraft that needs to Þe removed from space, 
but instead of hitting the spacecraft the missile would he 
programmed to rendezvous with the spacecraft and atach 
"tel othe bost spacecraft using а hooked net, harpoon, or 
adhesive “sucker. 
hen deploy the Terminator Tether™, which would bring 
down both the spacecraft and the missile. 

"The inventors have presented two analyses, backed up 
with data obtained from space fight experiments. One 
analysis was based on generalized energy conservation laws 
‘while the other analysis use free and torque balance argu- 
ments. Both analyses show thst optimized aluminum wire 
tethers 2 to 5 km in length and massing jus 1% to 5% of the 
mass of the bost spacecrafi сип deorbit ihe host spacecraft in 
the 
orbital debris hazard created by a constellation spacecraft 
эйег their end-of-life. 

Power Augmented Operation of the Tether: 
is well known in the aerospace literature that if a 


spacecraft has a power supply and 4 conducting tether 3 


hanging from й, and the spacecraft is in an orbit or trajectory 
that takes it near a body, such as the Earth or Jupiter, which 
has both а magnetic Ве! and a region of moderate density 
clecoa-ion plasma, and electrical current is pumped from 
{he power supply through the teher and back through the 
plasma, that the curent flowing through the tether will 
interact with the magnetic field of the body, producing forces 
on the tether and thence оа the spacecraft, changing its orbit 
or trajectory. These forces can be used 1o increase or 
decrease the прочей slide andi inclination. The 
‘mount of altitude or inclination change i proportional to 
the ratio of the power available from tbe power supply 
divided by the mass of the spacecraft and varies wih 
Altitude. The unpowered Terminator Tether™ is a simple 
example of such a system, in which ony altitude decrease is 
possible, although small amounts of both inclination 
Increase or decrease are possible at tbe same time. Some 
typical references to this pror art are: Les Johnson, "Pro- 
pulsive Small Expendable Deployer System Mission 


(ProSEDS)", Proceedings of the OAST 87 Advanced Pro- 5 


pulsion Workshop, JPL, Pasadena, Calit., 20-22 May 1997; 
and Les Jonson, Joc Carroll, Rober’ D. Estes, Earico 
Lorenzini, Ban Gilchrist, Manuel Mariacz-Sanchez, Juan 
Sanmartin, and Irwin Vis, “Electrodynamic Tethers for 
Reboost ofthe Intemational Space Station and Spacecraft 
Propulsion, АТАА Paper 1996, 

‘Since the Terminator Tether™ of the invention is por 
mally associated with a satellite that has power supply in 
the form ofa solar panel combined with a storage battery, the 
‘Terminator Tether”! can be operated in the "powered pro- 
pulsion” mode if desired. Such а mode would be useful 
‘when attempting to avoid a collision between the Terminator 


The Remora Remover missile would 2 


Jer of a few weeks, ths mitigating the longlived з 


м 
Ter and another урока, Jn чей ess th pomer 

Panel augmented by the power stored n the 
Bay can hc edo funr pet e Tema 
Tether™ in the propulsion mode instead of the normal drag 
mode: This would enable to Terminator Tether" to raise is 
stude andlor increase or decrease jis inclination o avoid э 
collision. 

In addition, the Terminator Tether™ could be operated in 
the “poweraugmenied drag” mode In this mode, there will 
be a curent induced in the tether by the motion of the 
spacecraft through the magnetic feld, which will canse a 
dag force on the spacecraft. This induced current would 
then be augmented by additional current in the same direc- 
tion generated by the solar panel and the storage batteries in 
the power supply. The increased current will cause an 
increased drag force. IF there is a significant vertical com- 
ponent of the magnetic field there will also be an increased 
force normal to the orbital plane, which wil cause an 

of change of inclination. 
‘When the Terminator Teher™ s operated in the "ow. 
ered propulsion” or “powereaugmented drag" mode, the 
‘conditions for stable optimum operation will be essentially 
the same as in the "unpowered drag” mode. The reason the 
conditions мау the same is that Ihe maximum tether force 
than can be effectively utilized is limited by the strength of 
the gradient Torce, which has not changed, since the length 
and mass of the tether and the ballast mass has not changed 
for these different modes of operation. AS a result the 
‘optimum operational angle for the tether is sill 3626 
degrees, nd the optimum ratio of ballast mass to tether mass 
{or different tether lengths and tether material is still deler. 
mined by the analysis of the invention as is set Torth above. 

To the analysis given above, where the optimum tether 
angle was found, the tether was assumed t be in the plane 
ofthe orbit and lagging behind the spacecraft motion, since 
in the “unpowered drag” mode, that would he its normal 
position, although if the component of the magnetic field 
sons the orbit were igh, there would be some Ш of the 
‘ether ош of the plan of the orbit, producing а force tending 
to change the inclination of the orbit. In either of the 
powered” modos оГ operation of the Terminator Таити, 
however, the tilt of the tether could be forward toward the 
motion of the spacecraft or strongly tilled o one side or the 
other ofthe orbital plane. In all these cases, if the electro- 
‘dynamic free is allowed to become oo large, and the tether 
angle exceeds 45 degrees, the restoring force o he gradient 
feld will drop off and the tether angle wil go unstable. As 

the optimum angle for the tether that will give the 
im stable force, whether it а maximum drag force, 
nd maximum propulsion force, ог а maximum inclination 
hange Torce, will be 35.26 degrees, s00 the optimum ratio 
for the mass of the tether versus the mass of the ballast will 
be the same as for the unpowered drag case. 

The analysis that gave the optimum angle as 3526 
degrees assumed thatthe ether would be oriented like 3 
rigid rotor. In reality, variations in forces along the tether 
‘wll probably cause the tether to hang in a slightly curved 
shape, where the optimum angle may net be exactly 35.26 
‘degrees from the local vertical. The optimum angle of the 
ether ait leaves the host spacecraft in sch a case is where 
the drag foree is largest 

The present invention is discussed ia this disclosure in 
terms of its space applications as a Terminator Тыйып“ 
useful for the removal of unwanted satellites. I should be 
understood, however, that the present invention is useful in 
ny application where a space object can use a conductive 
tether to produce electrodynamic force through interaction 
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with a magnetic field. The invention, therefore, should be 
Timited not by this description, but саду by the appended 
claims and their equivalents. 

What is claimed i 

1. A method of operating a conducive tether attached to 
э space object, said conductive tether being oriented at an 
angle to magnetic field lines of an externa 


lines of said extemal magnetic field at said angle to produc- 
ing an electric current in said conducting tether amd a 
resulting electrodypamie fore acting on said Tether and said 
‘tached space object comprising, 

Controlling the amount of electric current flowing in said 
‘conducting tether to vary the angle hetween the con 
схе tether the field lines of the external magnetic 
field and the clectrodynemie force acting on said tether 
and attached space object, 

2. A method as in claim 1 wherein said angle is less than 

45 degrees 

З А method as in claim 1 wherein said angle is 3526 

degrees. 

LA method as ia claim 1 wherein ssid angle is controlled 

жо average 35.26 degrees over time. 

SA method as in claim 1 wherein said angle is controlled 

to average 35.26 degrees over the length of the tether. 

6A method as in claim 1 wherein the space object and the 


iher connected to it are rotated shout teir center of mass 
‘while the conductive tether interacts with the external mag- 
acc feld 


7. A method as in claim 1 wherein the angle of the 
conductive tether othe external magnetic field is controlled 
by sensing à measurable parameter of the space objecti 
conductive tether system. 

S.A method as in claim 7 wherein the parameter is current 
How in the conductive tether. 

3. A method as in chim 7 wherein the parameter is the 
electrical power dissipated in the conductive tether and the 
current control system. 

10. A method as in clim 7 wherein the parameter is the 
relative position of the space object and the position of the 
Tar end lip of the tether 

TIL A method as in claim 7 wherein the parameter is the 
soccleration of the space object. 

12. A method as in claim 6 wherein the parameter is the 
state vector of the space object as measured by the Global 
Positioning System. 

13. A method as in claim 1 including the step of applying 
lect power to the conductive tether to change the siate 
Vector of the space object. 
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14. A method of operating a conductive tether attached to 
à space object, said conductive tether being oriented at an 
angle fo the ical vertical between said space object and a 
‘celestial body having a magnetic field having magnetic feld 
Tines extemal to sad conductive tether; said conductive 
"eller moving across said magnetic feld lines of said 
external magnetic field at an angle to the local vertical to 
produce an electric curent in aid conducting tether and з 
зш elecirodynamie foree acting on said tether and said 
Attached space object comprising, 

Conırolling the amount of electric current flowing in said 
‘conducting tether to vary the angle between the con- 
ductive tether the local vertical between said space 
bject and said celestial body to vary the elecirody- 
‘amie foree acting on said tether and attached space 
EM 

а. Amethod as in claim 14 wherein said angle is less than 
45 degrees 

16 A method as in chim 14 wherein said angle is 
controlled to average 35 26 degrees over time. 

TTA method as in claim 14 wherein the space object and 
the tether connected to it are rotated about their center of 
‘mass while the conductive tether interacts with the external 
magnetic field. 

18. A method as in claim 14 wherein the angle of the 
conductive tether othe external magnetic field is controlled 
by sensing à measurable parameter of the space object! 
conductive tater system. 

19. A method as in claim 18 wherein the parameter is 
current How inthe conductive tether. 

120. A method as in claim 18 wherein the parameter is the 
acceleration of the space object caused by the electrody- 
namic force acting on the space object 

‘21 A method as in claim 18 wherein tbe parameter is the 
change in the state vector of the space object as measured by 
the Global Positioning System. 

22, A method as in claim 14 including the step of applying 
electric power to the conductive tether а change the state 
ector of the space object 

23. А method as in claim 14 wherein the celestial body is 
‘he Earth and the magnetic fields the Earth's magnetic held. 

24 A method as in claim 14 wherein the celestial body is 
the sun and the magneti field is the Sun's magnetic field. 

2S A method as in claim 14 wherein the magnetic field is 
the vector sum of the magnetic fields from all celestial 
bodies in the solar system: 

26 A method as in claim 14 wherein the conductive tether 
isa Hoytether 
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To all whom $t may concern: 
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provided with sharp needles, This is moved 


Be it known that I, Ахрон Pauuxcsin, a | in the higher layers of alr, while being con- 


subject of the King of Hungary, residing at | 


"ода Рав, Austria-Hungary, bave invented 
а certain new and asefal Apparatus for Col 
Tooting Atmospheriel Eieetriety, of which 
the following i a fll, clear, and exact spec 
foation. 

"Tho present invention concerns an appa- 
gatus for collecting and driving or conduct. 
ing atmosphorieal electricity which vendors 
it practicable to obtain material quantities 
of ihe same in serviceable Torm 

"Tho ssperimonts made hitherto have been 
Limited to deviating or conducting the eloe 
trieity by simple lightning-rods without пакс 
{ng allowance for tho progress of the theory 
of atmosphorieal electrleliy. It is obvious 
that only extremely small quantities of ave: 
tricity ean be collected in this manner, and, 
moreover, it was obtained in a form which 
entirely precluded its utilization. It i evi 
"lont that а source of electricity of irregular 
yield сап oniy be wtilized by means of ae. 
Sumnlators ana for charging accumulators 
Ошу a current of constant potential can be 
employed. The potential of electricity de 
Five or deviated by means of а lightning 
Tod varios within wide limits, andy moreover, 
ie 2 high that it cannot be ased at al for 
charging accumulatore. All theses drnwbacks 
are remedied by the present Invention, by 
‘which tho atmospheric electricity is obtained 
in largor quanties with as ow and constant 
a potential as may be desired. 

Fhe idea undoriying the invention s based 
on the modern theory of atmospheric eleo- 
Selly, according to which it is produced by 
the condensation of steam or aqueous vapors, 
and that the increase of potential is affected 
фу the concentration of tho small drops ot 
Water into larger ones, as tho proportion of 
the surface of the drops to the Yolame of 
Samoa materially reduced thereby. Accord- 
ing to this theory the water-droplets fosting 
inthe layers of air аге considered as vebieles 
or carriers of tho electricity, and a rational 
System of tho deviation of the atmospheric 
slectriety must derive it from the water 
торе. This s attained by the present in- 


vention in the following manner: А eollect- 
ing-body of as large a surface as possible is. 


tinually heated by а suitable heating device. 
Owing to the heat the water-drops Imme- 
diately ambient to the collecting-body will be 
evaporated, thelr capacity is gradually re- 
duced, while the potential of the charge grows 
niil it reaches an infinite height with in- 
finite smallness of the drops. It ls readily 
apparent that the whole charge of the drops 
as soon as they have been evaporated will 
have passed to the collector or collecting- 
body, from Which It сап be conducted, For 
the purpose of replacing the evaporated 
drops, which have been deprived of their 
charge by new-charged drops, the collector is 
moved in relation to the ambient air. 

Ono way of carrying out the invention is 
represented in diagram in the accompanying 
drawings, in which 

Figure 1 is а longitudinal section of the 
collecting-balloon. Fig. 2 shows the deviat- 
ing and conversion device, and Fig. 3 а detail 
Fig. 4 is a diagrammatic perspective view of 
a form of automatic regulator for the theo: 
Static machine. 

‘The apparatus consists of A balloon having 
two walls and covered with a light wire net, 
preferably of aluminium wire, said net being 
Studded with needles. Besides, the balloon 
carries the not $, on whieh the ring 4 made 
of asolid but light material, (жоой,сале,фе.,) 
is fixed. This ring earrios the basket 6 by 
means of the cords or ropes 5. Ou a level, 
with the ring 4 is the ring 7, which is Rept 
spread by the blades or wings 9, which are 
journaled in à manner to rotate easily. he 
Ting 7 is kept fixedly in position by the cords 
ог ropes 8. The blades or wings consist of a 
frame covered with light material, and their 
rotation in either direction is limited by tho 
stops or ledges 10. Tho blades or wings form 
advantageously an Angle of sixty to seventy 
degrees with the vertical line. 

"AIL wiro nets, ropes, rings, and blades or 
‘wings may bo covered with small metal nee- 
dlos which are electrically connected with 
each other. 

From the space 11, forafed between the dou- 
ble walls of the balloon, tho pipe 28 leads from 
the lowest point of the same to the serpentine 
12, arranged in the basket û, which in turn is 
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connected with the pipe 13, ending in the up- 
Der part of the space 11 ‘between the two 
Walls 12, ‘The serpentine is heated by means 
of a suitable source of heat, whereby a warm 
current of gas or air elreulates continually 
between the double walls of the balloon. 

"Under the basket the ball-bearing 14 is ar- 
ranged in electrical conneetion with the wire 
nets, and its stud is electrically connected 
‘with the earefully-insulated light though suf- 
Helently strong cable 13. 

On the earth's surfaco is a winch 16, Fig. 
2, by means of whieh the balloon can bo made 
to ascend or descend аз soon as the interior 
space of the balloon is filled with illuminat- 
ing gas or hydrogen. 

je end of the enble-core is soldered to a 
collector arranged upon and insulated from 
the axle of the winch, and the olectricity is 
conducted from this collector by means of a 
sliding contact. The colleeting of the eiee- 
ricity takes place by moving the balloon con- 
tinuously upand down by meansof the wineh, 
Та this movement the balloon is turned by 
means of the wings or blades 9, which are 
adapted to turn the balloon always in the 
samo direction whether ascending or descend- 

ng, as In the change from ascending into de- 
Seending of the balloon, or vice versa, the 
blades are turned over by the aerial resist- 
авео and thus impart the rotating motion to 
the balloon in the samo direction. In order 
to avoid torsion of the cable, the ball-bearing 
diis provided. This up-and-down motion 
and rotating of the balloon accomplishes the 
purpose of bringing it into contact with 
шапу mater particles floating in the air as 
possible. 

“AS the electricity conducted from the eol- 
Jector-wing 17 possesses a much too high and 
varying potential for making its direct appli- 
cation practicable, and as itis usual with an 
irregular source of electricity to frst chargo 
accumulators and to further utilize the easily- 


з regulated currontof thesame only, it becomes 


‘ecessary to seek to maintain the electricity 
бошо from the collector 17 for tho charg. 
{ng of tho accumulators at a constant poten 
ША] and ‘convert tho potential to a wuch 
Tower one; bat as we dal in this caso with а 
Чоо current ordinary converters cannot be 
eed for this purpose, ‘Moreover, the elec- 
су possess In this case a much too high 
Boot so that with tho employment of or- 
inary convertors the greatest part of the 
soliscled electricity would bo lost again 
“The only practical method for this purpose 
in the converting by means of tho Plante 
theostatto machine, by which this high-vol 
{igo electricity can be transformed almost 
Without any toss whatever: Thus tho qu 

tion of conversion would bo solved, and only 
Шо question of maintenance of constant po- 
tential remains. This is obtained in the fl 
lowing manner: The rheostatie machine 18 
or oniy a part of the plates s connected with 
эш electrometer of ашу construction, the шот: 
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able part of which closes a contact which 
ventnally aetuates an electromagnet which 
effects the switching or reversion of the rheo- 
Statio machine. After the switching of tho 
theostatie machine it is discharged, the po- 
tential falls to zero, (nul) and the electrom- 
eter resumes its initial position, whereby 
The current of the electromagnet which еб. 
| tects the reversion is Interrupted and the 

plates of the theostatie machine are recon- 
ected to potential. ‘Phe machine is then 
ready for renewed charge and is again dis- 
charged when the determined potential is 
reached. Thisaction is continually repeated 
as long as the apparatus is in operation. 

A form of the automatic regulator fo the 
rheostatic machine is represented in Fig. 4. 
27 is the eontact-cylindor of the rheostatic 
machine, on whieh, for clearness sake, only the 
‘contacts for the charging position of the con- 
enser-plates aro shown, while the contacts 
for the discharging position, which come into. 
action after the contact-oylinder has been 
tarned, are omitted. ho coating of the con- 


cuit with the stationary ball 29 and the nov- 
fable ball 3? of the charge-meter 20, When 
tho chargo of the rheostatie machine rises, 
the ball 33, arranged on the one extremity of 
‘the lever 31, is repelled and at a certain stroke 
‘actuated by means of the fork 39, which is 
fastened on the ball 82, and by dipping into a 
mercury-cup it loses tho circuit of the source 
ofcurrent3é, Thiscurrent passes through tho 
‘windings of the anchor or armature 35, fixed 
on theshaftof the coutact-eylinder and it also 
passos through the electromagnet 88. There- 
jy the contact-eylinder is turned bya certain 
‘angle and the rheostatie machine is thus re- 
versed. Then if the tension decreases by dis- 
‘Charge and the repulsion of the balls 29 32 
declines so far that the contact is interrupted. 
at 33 the spring 37 turns the contact-eylinder 
into fis normal position and the rheostatie 
machine is again switehed to tension. The 
rogulation of tho electrometer is elfected 
by the adjustable weights 38 9. When 
larger quantities of electricity shall be de- 
rived or deviated, two rheostatio machines 
may operate alternately so,that while the one 
is being discharged the other can be charged. 
It is readily apparent that if the capacity of 
the rheostatie machine is not changed the 
switching or reversion by the electrometer 
‘will always take place at tho same potential 
Of the theostatie machine, and as the num- 
ber of plates, and hence the proportion of 
conversion, remains the ваше the current 
impulses derived or deviated from the rheo- 
statio machine will also baye the samo poten- 
tial, 

‘The irregularities of the sourco of elec- 
tricity change the interval of timein which the 
‘charges follow each other; but as long as the 
‘potential remains constant this has no injuri- 
‘das effect on the charge of the accumulators 
‘The current derived, or deviated from the 
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Thus giving beauty a charge of -1/3, and a mass of 4.64Gev, which is in agreement 
with its current estimated mass of - 4.7 беу", 


To complete the structure of the quarks, we can finally proceed to deduce the truth. 
As the top quark or truth (t) belongs to the third generation of quarks, it is also 
based on the structure of the Tauon. Thus mathematically the truth, primarily 
consists of the third generation, tauon. 


TEMARO Zae) e) as 
The geometrical structure can be confirmed from the mathematical ratio of the mass. 
of the electron to mass of truth (md), hence the equation for the top quark is given by 
the ratio of the mass of the electron to mass of the truth . 
Thus as m= 176 Gev 
and as me = 0.511 Mev 

пыль = 0.511 Mev/176 Gev = 2.89 x 10* 


and 
mem, = 2.89 x 10* = (а/с)! ие (nj) 


As each quasi positron is associated with each of the gluon complexes, then the 
equation for truth is thus predicted by the equation: 


t= 20456)" ао (uie) ase" en 


Which gives the mass of the truth as 176 Gev and a charge of «2/3. Which is in 
agreement with the known mass of the truth; 176 + 12 Gev; the most accurate 
estimate of the mass of the truth quark being; 175.6 Gev. 9) 


Thus the basic structure of the truth, is that of a pair of quasi anti-tauons complexed 
with a gluon moiety which has an amplitude that, according to the Shrédinger wave 
equation (3), exactly matches the amplitude of the quasi electron. 


Mathematically the probability of arriving at all such tightly conformed equations (3, 
16-30), the particles being related only to x and c and its specific powers, by chance 
would have odds of millions to one against.! Furthermore these mathematical 
structures are derived from none other than solutions to the Shrédinger wave 
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rheostatie machine can be further trans- 
formed by an ordinary converter 21 22, and 
whenever it is sufficiently constant it ean be 
utilized without the intervention of the ac- 
eumulators. Theconverterscan be connected. 
or disconnected by means of the double 

= виной 19 20 33, 

34 and 95 are the conduetIng-wires, which 

тап either directly to the place of consump: 
to tion or to an accumulator battery 

Having now desoribed wy invention, what. 

Iclaim as new, ad desire to secure by Letters 

Patent a б 
1. Ab apparatus or collecting atmospheric 

electricity comprising a collecting- body 

adapted to be kept in motion, heating moans 

for said body, anda rheostatio machine and a 

converter connected with the said body elec- 

‘tically, substantially as described. 

20 2. Aüapparatus for collecting atmospheric 
electricity for storage comprising a collect 
ing-body adapted to be kept in motion in the 
ambient air, beating means for said body, a 
conductor leading from said body, а rheo- 

as-statie machine connected with the said con- 


ductor, an electrometer connected with said 


rheostatie machine electrically, à contact con- 
trolled by the electrometer, aud an electro: 
magnet controlled by said contact, said elec 
tromagnet controlling the reversing of the зо 
theostatic machine, substantially as de- 
scribed. 

3. Tn combination, the balloon-Iike eolleot- 

Так роду, having the collecting. points, means 
for heating the interior space of said body, a 35 
conductor leading from the balloon-like body, 
and electrical devices for receiving the eur 
rent therefrom, substantially as described. 

4. In combination, the balloon-like collect 
ing-body, moans for turning the same con- 4o 
stantly in one direction in both ascending 
and descending, conducting means leading 
from the balloon and electrical devices for re- 
ceiving the current therefrom, substantially 
as described. 45 

Tn witness whereof I have hereunto set my 
hand in presence of two witnesses 


ANDOR PALENCSÁR. 


Witnesses: 
EUGENE HARRÄNJO, 
PAUL BOLESKEY. 
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‘The invention described herein may be manufactured 
and шой by or for the Goverament for governmcatal 
Purposes without payment to me of any royalty thereon, 

This invention relates to the convenicat and economical 
provision of power for the operation of electrons traii 
and devices using transistors, and of other electrica] de 
vices having modest power requirements 

A great advantage of transistors, and а major reason 
dor their enthusiastic reception since their introduction a 
dew years ago, is the fact that they will operate satisfac 
oily with very low supply voltages and current. Oac 
nillivat or even less is suficient to power а ansias 
dn many applications. Various batteries have been de. 
‘eloped to provide, in a minimum of space, the relatively 
minute amounts of power needed by transistors 

My invention provides methods and means that permit 
ltansistor circuits, and also other low-powered electrical 
devices, to be economically and convenicatly operated 
Without any batteries whatever, and indeed Withee awy 
ower supply whatever as power supplies arc ordinarily 

‘The invention centers around my discovery that it is 
practicable to construct operative transistor circuits tac 
fare able to abstract from the atmosphere suficient elec. 
dromagaeiis слепу to provide all necessary supply voli 
ages and currents for бей own operation,” Cites mud 
devices powered according to my invention will operate 
indefinitely without any local power source whatever 

1 have successfully constructed and demonstrated sach 
гош. For example, Т have constructed а batterylest 
transistor radio receiver on which 1 have listened to cher 
nearby or distant broadcast stations аз desired, osing 
either headphones or a loudspeaker; this receiver has beco 
powered entirely by electromagnetic energy abstracted 
from the atmosphere, 

rom the successful operation of this receiver, and 
from other experimental work, it becomes clear dit by 
he methods and means of the invention, a prea variety 
of practical and useful transistor circuits can be powered 
‘entirely by energy abstracted from the atmosphere, 

Furthermore, ss will become apparent below, may im. 6 
vention is applicable to the powering ot thse беши 
devices requiring relatively small amounts of power, 

An object of the present invention is 10 provide met 
э and means for powering transistor а 
from radioirequensy energy abstracted from the atmos. 
phere. 

Another object is to provide methods and means for 
powering remote radio receivers, low-powered radio tratu 
dites, and other low-powered electrical devices, with 
energy received by radio from a master station, so thet 
ло local power supplies аге needed by the devices sod 
that the powering or no powering ofthe remote devi 
ds under the contol of the master station, 

A further object is to provide methods and means for 
Powering transistor circus and other low-powered elec 
fica devices with radiofrequency energy received from 
опо or more remote radio transmitters. 
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Other objects, aspects, uses, and advantages of the in- 
vention will become apparent from the following descrip. 
tion and from the drawing. 

Figure 1 is a schematic diagram of a transistor radio 
secever in which all necessary power is supplied by em 
eray abstracted from the atmosphere in accordance with 
the invention. 

Figure 2 is a schematic diagram showing e general ap- 
plication of the invention to provide direct current power 
{oa load, 

Py Ба киде: daa efa atem оры. 
ing a hich energy D.C. source at a high voltage level 
‘wing energy abstracted from the atmosphere 

Referring to Figure 1, a receiving antenna 1 is con- 
‘nected to antenna coupling coils 2 and 3, the other ende 
‘of which are connected to ground, A parallel tesonani 
тай consisting of сой 8 and capacitor € i coupled 10 
coll 2. А second parallel resonant circuit corsi of. 
coil 7 and capacitor 10 is coupled to сой 3. A third 
parallel resonant circuit consisting of сой 11 and capac. 
itor 12 is also coupled to ой 3. 

Cail 5 and capacitor 6 are ined to the frequency of 
э radio transmitter from which it is desired to receive 
{nformation—for instance, en amplitude modulated stand 
ard broadcast stadion. The signal received from this amc. 
itr need not be strong. ‘The signal is detected by diodo 
15 to obtain an sndio-requoncy information igo Tis 
audio signal 8 coupled through a capacitor 16 and is aa 
plied by а cireuit that includes а transistor 17 having a 
bose 20, an emitter 21, and а collector 22. "The ampli 
fed audio output of the transistor is coupled through an 
audio transformer 23 to an electroacoustic transducer. 
preferably а permanent-magnet dynamic loudspeaker 25 
з shown, 

‘The novelty of the invention ties largely in the method 
and means by which the necessary direct-current power 
is supplied to the emitter and collector circuits of transis. 
tor 17. ‘This method and means will now be des 

Сой 7 and capacitor 10, and also coll 11 ond capacitor 
12, are tuned to receive radio signals of relatively high 
sitength, it does not matter whether these signals con. 
‘in information. "These power signals are И oy 
diodes 26 and 27 to provide direct current power that ic 
filtered by capacitors 30 and 31. The D.C. power thas 
obtained is utilized to power the transistor 17. 

Tn the circuit shown, two tuned circuits (call 7 and 
capacitor 10, and сой И and capacitor 12) are tuned io 
power signals and the D.C. voltages obtained rom cach 
‘re connected in series. The tuned power cium muy 
be tuned to the same or diferent power signals. Unda. 
ertain circumstances it may be desirable 10 tse mote 
fhan two tuned power circuits and to tune them 10 more 
‘han two power signals; n this way power can be Ot 
‘om several signals and combined. Оп the other hand, 
ita strong power signal is available, a single tud poet 
circuit may sufice to give the needed D-C. power 

Even weak information signals can be received success- 
folly. А plurality of transistor amplifer stages con oo 
sed if desired, or other circuits such as supcrhceredyne. 
circuits can be used. I is merely necessary that а suf. 
ently strong power signal or signals be availble to pro- 
ide the small amount of D.C. needed to power the 

Ifthe information signal happens to be strong, it can 
be used as the power signal; all of the tuned src (coll 
S and capacitor 6, сой 7 and capacitor 10, coll T1 and 
capacitor 12) are tuned to the information ш, 

Engineers who have observed my invention ia operation 
have been surprised atthe unexpectedly good reeds qui 
fined, even with readily available power signals of quito 
moderate strength, For instance, suficient power {or sat 
isfactory operation of a loudspeaker at low volumes i 
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readily obtained froma S-kilowatt standard broadcast 
station 5 miles away, using only an indoor antenna to pick 
тр the power signal as well as information signals, la 
уз operation under these conditions a DC. voltage 
fof about 25 to 3 volis is obtained between he emitter 
‘and the collector, at a current of about 250 miecoamperes; 
D.-C. power input to the transistors thus of the order 
GLAS to Табы So far as Tam aware, no one 
Ever before discovered and demonstrated the practicability 
‘ofthis method of powering а radio receiver. 

Because existing broadesst stations within a radius of 
‘4 number of miles provide adequate power signals, the 
invention is readily practicable with existing power sig- 
тав їп almost any locaton ів ог near any city ln the 
United States. 

“Although T have ‘described а transistor radio receiver 
powered by my invention, it will ‘be readily apparent that 
{he invention Js applicable to the powering of any tram 
sistor ахай using one or а number of transistors, and 
fo the powering of other devices requiring relatively small 
mounts of power. For instance, sensitive elecrome 
chanical, electrochemical, or electrothermal devices can 
be operated by the method of the invention 

Referring to Figur 2, which shows a more general em 
bodiment of my invention, an antenna 35 picks up radio 
frequency energy from ihe almosobere. This enerey 
flows through coll 36, which is coupled to a tuned circuit 
Consisting of coil 37 and expactior 40. The тобой 
quency voltage across capacitor 48 is rectiled by diode 
Land tered by a low-pass filter 46 consisting of capac- 
йоз 42 and 44 and choke сой 43, The resulting D.C. 
voltage is applied fo load 45. 

Tn the practice of my invention, larger mous of 
power сип be obtained for short periods of time by чог 
Ing recived energy in a suitable energy storage device, 
Stored energy may then be withdrawn at intervals sta 
more rapid rate than that at which it was received and 
put into the storage device. In this way the Invention can 
фе wed to provide short pulses of relatively very high 
electrical energy. This result can be readily obtained by 
‘charging а relatively large capacitor with direct current 
зо then discharging the capacitor rapidly into а load 
‘hen desired. This rapid discharge can be initiated auto- 
matically when the voltage across the capacitor reaches 
a certain lev, or it cam be inated when а transistor 
Тайо receiver receives a certain information signa. 

"Higher voltages can bo obtained with the Invention by 
means of well known devices for raising D.-C. voltages 
эв show in Figure 3. The D.C. voltage output from the 
©арасйог 44 can be used to power а low frequency tram- 
Stor oscillator $2 whose А.-С, Output is raised to a Higher 
Foliage level by the transformer 88. This relatively high 
AC. voltage cam then be rectified by a diode 61 end fed 
то a capacitor 64 fo provide a high energy D-C. source 
at а relatively high voltage level at tho terminals 69 and 
Ле. Të desired, energy con now be withdrawn from the 
capacitor 64 at intervals in short pulses of high enerey 
Sti high voltage level. Pulsed radio transmission is one 
Of the posible uses for this form ofthe invention, Other 
{ses would be to provide а single relatively powerful pulse 
Deeded to actuate an electrothermal or electromechanical 
device. 

“AS has been indicated above, in many locations and 
particularly anywhere im or near most American cities, 
power signals normally present in the atmosphere are 
Realy available forthe casy and convenient practice of 
{he invention, However, the Invention also has importar 
applications in systems ia which the necessary power sie 
‘il is generated and transmitted speciscally for the opera- 


fon of the particular system. Such systems can, for ex T 


ample, comprise а master station transmitting all the 
‘power that is needed for hundreds or thousands of fixed 
Gr mobile transistor receivers or other remote devices over 
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a range of many miles, This eliminates the need for 
hundreds or thousands, s the ease may be, of local power 
supplies. At Во same time, such a system has the advan- 
fage that all of the remote devices can be simultaneously 
activated or deactivated at the wil of the master station, 
Simply by starting or stopping the transmission of the 
power signal. Та such systems it will often be advents- 
вони to use power signals of frequencies suificiently high 
do permit the use of resonant receiving antennas of small 
physical dimensions for signal pickup at the remote de 
ices, In addition to the power signal, the master station 
nay transmit an information sanal оп the sume or a dil- 
Scent carrier. 

‘Certain ties of devices powered entirely by received 
radio waves are of course well known. ‘The wellknown 
“аууш set” of the early days of radio, which used а diode 
rectifer to demodulate an amplitude-modulated radio- 
frequency signal, is an oustanding example of such a de- 
vise. My invention is readily distinguishable from such 
prior devices, however. In typical proc devices а modu 
red radiofrequency signal is applied to а diode to obtain 
unidirectional half-wave pulses whose amplitudes vary 
‘with modulation. These pulses are integrated by means 
‘of a capacitor to obtain a unidirectional signal the ampli- 
fide of which follows the audiotequency modulation en- 
Slope. "IE the radiofrequency signal is received with 
Suficient strength the audio signal may have sufficient 
[power to operate headphones or similar utilization device 
Without power amplifeation; but the signal is utilized for 
its information content, rather than to supply поп ато 
mation containing power. 

‘My invention, on the other hand, entails the utilization 
of received radiofrequency energy to supply power to at 
Teast one pair of circuit poins (across capacitor 31 ia 
Tig. 1, for example), such circuit points requiring power 
{solely for йв power content and not for any information 
fr modulation it may contain, In other words, my inven- 
fion entails ihe utlization of radiofrequency eneray to 
Supply power that would otherwise bave to bo supplied 
by bateries, generator, or other local power source, 

It will bo apparent that the embodiments shown are 
only exemplary and that various modifeations can be 
"made in constuction and arrangement within the scope 
of the invention аз defined in the appended claim. 

T claim: 

‘An electrica! device Тог obtaining a high energy D.C. 
source at а high voltage level using energy abstracted 
from the atmosphere, said device comprising in combina- 
tion: resonant means for receiving radio waves, rst recti- 
er means for converting said radio waves into frst direct 
curent energy, Вч capacitor means for storing said frst 
direct current energy, an oscillator powered by said direct 
‘current energy, said oscillator producing an A-C. output, 
transformer means for raising said A-C. output to an in 
са voltage level, second rectifier means for convert- 
ihe the A-C. output of increased voltage level from seid 
transformer into second direct current energy, and second 
‘capacitor means for storing said second direct current 
emery. 
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equation itself "9, 


‘Moerover, the structures of the second and third generation particles, the muon (i), 
and charm (c); tauon (х) and truth (t) quarks have a notable symmetry, with their 
‘masses and charges accurately given by the following short form equations: 


ne зс (uie) 14) 
Зауал) (асн (19) 
t= 34/326). (7c)? (x1)! (15) 


СИ 


Hence, from these equations it can be deduced that the fundamental structure of the 
quasi electron probablistically underpins the mathematical structure of the 
fundamental particles, and that these structures are all related to one another either 
Бу complexing with a photon [(x/c) ^ ] which matches the frequency of the quasi 
electron or а gluon [(r/c"^)] which according to the Shrédinger wave equation 
accurately matches the amplitude of the quasi electron. This explains the 
fundamental observations that final decay products of hadrons always lead to the 
production of an electron or positron and explains why quarks have not been 
individually seen. 


Particle Decay and the Electroweak Force. 


In order to corroborate the estimated quark structures these structures need to 
explain in detail the pattern of decay of the quarks themselves. We are thus required 
to explain particle decay from first principles including the structures which are 
formed in these decays, such as the mediator of the electro weak force; the 
Intermediate Vector Boson. To see if this is possible the decay of the truth (t, top 
quark) will be examined. According to experiment the truth quark splits into two 
Particles, beauty (b, bottom quark) and the intermediate vector boson (W°). It is 
apparent that the truth may yield beauty. 7 
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T As" усу (ese)! (ute) c 
EXE S 

Thus the two gluon structures, (x/c) in the truth combine to form the more 
‘energetic sluon,(x/c)"%; present in beauty, thus: 

(cy (ооу) (nie) 
and the photon term, (x/c}"” ; decays into the less energetic photon (z/C"^) present 
n beauty. Thus the structures in the truth account for the structures in beauty, and 
аге produecd via the production of a quasi electron and quasi positron. 


The remaining terms are thus 3 quasi positrons, two high energy photons and a 
remaining low energy photon 


3 (moy 
ч д)" 
(еу 


There is also a very considerable amount of energy remaining, the energy difference 
between beauty (b) and truth (t) being - 170 Gev. 


This energy difference allows the transformation of the two high energy photons and 
the low energy photon to two intermediate vector photons, given by the equation. 


This leads to the formation of the intermediate vector boson (W'), which is the 
‘mediator of the electroweak nuclear force. 


м 
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which is also equivalent to 
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METHOD OF ATMOSPHERIC DISCHARG! 
INERGY CONVERSION, STORAGE AND 
DISTRIBUTION 


TECHNICAL FIELD 


[0001]. "This invention relates tothe leldof electrical energy 
generation and storage in gener nd the conversion of atmo- 
Sphere electrical discharge to useable form of energy by 
resting, storage and retransmission of lightning induced 
‘electrical discharge in particular. 


BACKGROUND OF INVENTION 


10002] Lighting has always been a destructive force of 
nature. Causing death by electrocution and starting fires both 
ia residential areas and in forests. In either case the loss of ife 
and property is substantial. Lightning strikes have affected 
communication systems, and by uncontrolled arcing, elec- 
riety grids leading 10 oss of power with substantial ec- 
nomic loss 

10003] Lightingisthenumberonecauseof forestand fanm 
fires justin the United States and causes over 80 percent fal 
livestock losses due to accidens. Property losses mun into 
billions of dollars annually and thousands of deaths and 
injury are reported yearly. Business losses from power and 
‘communications failure run into Billions of dollars annually 
Up to nov lightning sirike damage has generally been con- 
"rolled primarily by grounding 

10004) "А Tihining discharge can have voltage of 10MV to 
100 МУ and curent of 1 KA to 300 KA. В packs so much 
voltage that it can leap a mile through the air and strike 
another object. Lighting can strike а building directly or 
espina o afer striking a eae or other nearby object or by 
following a power ine. It can strike any object hat provides 
ап easier path to the ground for i than the air. Because of the 
large network ol lines, lightning can strike a utility pole atone 
point and be transmitted to any location in the network. 
Because ofthis, lity companies use multiple grounding and 
other protective devices per mile to ameliorate the lightning 
аве 

10005] There has been a Jot of activity in the alleviation of 
Fighting damage but none in utilizing its energy potential. 
[0006] U.S. Pat. No, 7,495,168 discloses a dipole lightning 
conductor which can gatherelecirical charges from theatmo- 
Sphere during a thunderstorm, opposite to the polarity of he 
adjacent cloud on one side and induce a different polarity on 
the other end contacting the ground. When a sufficient poten- 
tial difference is reached between the dipole and the earth. a 
dielectric breakdown occurs sending a large amount of ean 
charge to the thundercloud, inducing a thunderbolt 

1907] In US. Ри. No. 6,012,330, Palmer discloses a 
method of inducing lightning strikes by shooting а stream of 
‘nized water into a thundercloud and triggering electrical 
conduction trough the ionized water column to the ground. 
In this invention, while ionized water is used, advantage 
taken also of capillary wetting of conducting mesh cable at 
the tip of which is tethered а balloon of conductor coated 
Mylar, Kis easier 10 lot balloon than to pump a column of 
water 10 any significant height, 

[0008] In US. Pat. No. 6,320,119 Gumley discloses a 
capacitively coupled composite air terminal with sharp and 
Tunded end components for voltage manipulation o mini- 
mize electric Пе ahead of streamers lo minimize corona 


discharge. 
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10009) Кио, in U.S. Ри. No. 5,280,355, discloses a com- 
pound lightning low voltage arrester with high energy toler- 
ance for power and Telephone ines comprising a spark gap is 
connected to a serial combination of Zine Oxide arrestor and 
a nom-indoctive resistor. By cooperative execution between 
the spark gap and the Zine Oxide arrester, the Zinc Oxide is 
chosen 1o beofa rating such that thermal breakdown does not 
occur before the spark gap ignition voltage is reached. The 
arrangement ensures reliable and predictable discharge and 
arrester survival even under multiple lightning strikes ol close 
proximity, 
[0010] Subbarao in U.S. Pat. No. 4338648, discloses a 
discharge counter and arrester current merer to determine 
arrester steady state current and the number of discharge 
events occuring during a thunder storm lightning arrester 
[0011] Greenwald and Moses in U.S. Pat. No. 5,610,813 
disclose a thunderstorm cell detection and mapping system 
acquiring localized lightning strike information and iden- 
titing and locating active thunderstorm cells. 
10012] In U.S. Pat. Мо. 4272720, а method of differenti- 
ating between cloud-cloud and cloud-ground discharges is 
disclosed. Indicating discharge events with no accompanying 
lightning ground strike. This indicates that even im the 
absence of streamers, there is significant electrical discharge 
that can be converted and stored. 
[0013] Weir and Nelson disclose in US. Pat, No. 7,033, 
406, a high energy density ceramic capacitor with energy 
capacity of 52 KW in 2005 euin, the equivalent of 1600 
Whim’. Hansen in US. Pat. No. 6078.494 discloses mul- 
tilayer ceramic capacitors comprising doped barium-cal 
cium-zirconium-litanate dielectric, the materials basis for 
US. Pat. No. 73,406. is claimed to be characterized by 
high dielectric constant, high stability of capacitance value, 
ong service Ме, low los factor, high insulation resistance 
capacitance, low voltage dependence, and wide temperature 
range stability. Electrodes of basemeta alloys vm the group 
ОГА, Fe, Co or their alloys аге claimed to be perhaps just as 
effective as noble metals containing gold, silver, platinum and 
palladium and may also contain Cr, Ti, Žr, V, AL, Zn, Cu, Sn, 
Pb, Mn, Мо and W. 
[0014] Although the energy density capacity is not dis- 
‘closed, it may bein the same range as U.S. Pat. No. 7,033,406 
Showing a path for storing the energy that can be extracted 
from ligining discharge. 
10915] US. Pat. No. 5361.187, claims dielectric constant 
Ф of up to 19000 using similar group of dielectrics and 
processes. In U.S. Pat No, 5,604,167 dielectric constant val- 
es of between 11,000 and 14,000 are disclosed by the same 
inventor with equivalent materials and processes: 
10016] Since these capacitors use standard powder process- 
ing technique, it can reasonably be expected that equivalent 
characteristics may be observed with naturally occurring 
doped silicates such as phyllosilicates for example, montmo- 
"loni ^ (Na Ca), АТМ 51,0, OTT): 1,0, 
cyclosilicutes such as Benitoite  BaT(Sî,O,) as base mat 
tials appropriately calcined and doped. 
10917] In US. Pat. No. 6078494 multilayer ceramic 
©арасйогз comprising doped barium-calcium-Zirsonium-ti- 
{ante dielectric is disclosed. tis claimed to be characterized 
high dielectric constant, high stability of capacitance 
value long service life, low loss factor, high insulation resis- 
tance and low voltage dependence, and wide temperature 
‘ange sibility, Electrodes of base metal alloys vm the group 
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of Ni, Fe, Co or their alloys are claimed to be perhaps just as 
‘efective as noble metals containing gold, silver, platinum and 
Palladium and may alo contain Cr, Ti, Žr, V, Al Zn, Cu, St, 
P, Mn, Mo and W. In U.S. Pat No, 5.361.187, the inventors 
lam dielectric constants of up to 19000 using similar group 
of dielectrics and processes In US, Ри, No. 5,604,167 
dielectric constant values оГ between 11,000 and 14,000 is 
disclosed by the same inventors with equivalent materalsand 
processes. Since these capacitors use standard powder pro- 
‘esting technique it сап reasonably be expected tht ext 
Tent characteristics may be observed with naturally occuring 
doped silicates such as phyllosilicates for example, various 
grades of montmorillonite: (Ма Са), (АМА) (SO) 
(OH). niLO. or cyelosilicates such as Benite Bali 
(SiO) as base materials appropriately calcined and doped 
[0018] Although the technology to arrest lightning strikes 
Jha been around forat least a hundred years, this invention to 
harness and store that power has only become viable due to 
recent advances in super-capacitor technology which has 
made possible the fabrication of ultrmhigh capacitance 
Capacitors with very long lifetimes, high power, high energy 
densities and very fist charge and discharge rates. 
[0019] Just as Nood water, another destructive force of 
nature in times past was controlled by building dams, and 
from the dams eventually came hydroelectric power, and 
wind including thunderstorms has now been bamessad to 
generate lectricity this invention describes the technology to 
harness the power of atmospheric discharges including ligh- 
ening storms о generate useable electrical energy. 
[0020] This disclosure also intmdoces the concept of an 
Energy Dam, Facilities of substantial energy storage capacity 
f Receiving energy feeds fom various energy 
Sources such as Solar, Wind, Thermal Power plants and Light 
ning. For example, during a thunderstorm, electricity gener- 
aned by wind and lightning is collected and stored. 
19021] Lighting strikes every рап of the globe but not 
uniformly. The regions with the highest historical concent 
tion of lightning strikes are shown in FIG. 1c: These include 
Florida and the Gulf Совы in the Americas, the Equatorial 
Highlands of DRC, Rwanda and Burundi in Central Africa 
the Monsoon Belt in Asi. 
[0022] Except for the Americas, typically, these regions 
have very little electricity infrastructure. With the capability 
disclosed here, substantial reserves of electricity can be gen- 
‘erated, stored and possibly traded. 
T0023] In regions af epileptic electricity supply, disruptions 
їп power do not necessarily translate into disruption in ser- 
vice. Since when power is generated, it is fod into these 
energy dams or Jocal storage units for eventual use. Just as in 
‘ater supply, the customer is not necessarily conscious of 
‘when the local water company is pumping water imo strage 
tanks or local dams, in energy dams, the customer ned not be 
conscious of whether or when electricity js being generated 
by the uty company because the power t his home is 
drawn not necessarily live fom the grid but from the local 
energy storage units or energy dams. 


BRIEF SUMMARY OF THE INVENTION 


10024] method of hamessing atmospheric discharge and 
Storing said energy in a useful orm for subsequent use is 
presented. 

19028] Since the voltage ofa lighting bolt can boas high as 
100 МУ, a methodology for safely channeling this discharge 
for storage is disclosed. 
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18026) п T the objet of is invention to presenta 
Storage median in which an energy capacity of 1 MWh in a 
olune of under  m' can be achieved 
[002%] азо turer objective this invention to show 
how lightening srs on ll buildings ean be Вата io 
provide energy for the building either directly ог Ted int the 
^ 
[E 
methodology for harnessing lightening, heretofore a source 
К power ES or бе rds and comet i 
ita useable form of energy and Teding it back into the gril. 
10029) Since cach eect grid has а шїп suppres- 
sion unit, a methodology for messing the impulse hom 
hese units from lightening strikes and feeding it back into the 
fds disclosed 
{бозо a method of deploying а network of sid storage 
units along uty grid aso disclosed. 
{0031} "Ii also the objective of tais invention to disclose a 
method of modilying the storage units for single building 
deployment 
[0033] A method of deploying said storage is as vehicu- 
Jr charging center even in locations not readily served by a 
Sly grid и also disclosed. 
100331 A method of manipulating the direction and move- 
ment ofthe lightening ol m open air locations and redirect- 
ing the to predetermined collection poins is disclosed, 
(0034) Lighting sms are some of the major causes of. 
{ld resin the word A modo поешь nares 
discharges in апу given space via a nenwork of polarized and 
‘on-poarid collectors f presented. The chants can be 
Sona, fod into the pid or grounded. 
[0035] "A method for now spontaneous discharge genert- 
tion and storage is disclosed. And a method for adapting the 
к= илгә for lec automotive deployment is also dis 
Em 


BRIEF DESCRIPTION OF DRAWINGS 


[0036] Forundersandingofthe present invention reference 
is made of the accompanying drawings in the following 
DETAILED DESCRIPTION OF THE INVENTION. Inthe 
drawings: 

10027] 


PIG. la. Picture of lightning strike over a city. 
[бов] FIG. 1% Picture of lighting strike over open plain. 
10039] FIG. 1с: Global Distribution of Lightning Strikes: 
April 1995-February, 2008 (Source: NASA), 

[0040] FIG. 2 shows а schematic of discharge collection 
amd strage system. 

[W041] FIG.3showsa schematicofeollecon unit showing 
metallic composition variation. 

10042] TIG. 4 Shows а Schematic of composite collector 
Showing polarized ends 

10043] FIG. 5 Schematic of collector network configu 
tion with negatively polarized ends to manipulate and redirect 
Jightning electrical discharge away from the earth for even- 
та! collection at a predetermined location. 

10044) FIG. 6 Plan view of'polarized collection newark as 
shown in FIG. 8 acting to concentrate and modulate the clec 
trical discharge and redirect such for collection at predeter. 
mined location 

10045] FIG. Та. Schematic showing a representation of a 
network of varistors arranged in rows and columns with the 
net elect of applying resistive amestors in parallel and in 
series to effect voltage mitigation of atmospheric discharges 
prior 1o collection and storage. 
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1046] FIG. 7: Schematic of varstor of power mitigation 
"uit showing cascade of ZnO arrestor in series with non- 
inductive resistor in parallel with spark gap. 

10047) FIG. Tc: Multilayer varistor with ZnO, 7а8 and 
WO/WSi 

[0048] FİG. 8a. Schematic showing cross section ofa col- 
ection unit, 

0049] FIG. 8h Schematic showing cross-section of multi- 
layer ceramic capacitor of 82, 

19050] "FIG. 9 Schematic ofeolection unit network mesh in 
forested area with air frames deployed on each tree as collec- 
‘ion of trees linked in a mesh network 

19051] "FIG. 10 Plan-view schematic of collection unit net- 
work mesh of FIG. 9 

[0052] FIG. 11 Schematic showing collection unit deploy- 
menton electricity transmission poles linked ia a network and 
fed into the electricity arid 

10053) FIG. 12 Schematic showing collection unit deploy- 
ment on light poles or wireless towers. 

[0054]. FIG. 13 Schematic showing network of inked col- 
lection units and storage units оп transmission lines, light 
poles or wireless towers Гей into the prid 

10055 FIG- 14. Schematic ofa system oe non-spontancons 
atmospheric discharge generation and storage- 

10056] FIG. 15 Schematic ofatmospherie discharge collec- 
‘ion ad storage unit deployable on automotive unis 
10057) TIG. 16 Schematic of balloon-assisted discharge 
collection and storage unit 


DETAILED DESCRIPTION OF THE INVENTION 
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This invention describes a method ofharnessing the 
mosphere discharges, including, but 


transmitting suid energy for use. To this end, as an illustration, 
the preferred embodiments are represented in the drawings 
shown in FIGS. 2 o 15 
[0059] Since lightning discharge voltages range from 10 
МУ 10 100 MV with current of 10 KA 10 100 KA, the tech 
nology challenge will be in mitigating the ultrahigh power 
‘which range fom 100 GW to an excess of 10000 GW. 
Although individual strikes last less than 100 psec, thunder- 
Storms usually last longer than 10 min, in any cloud formation 
d locaton, Indicating tat the energy that con be mined 
From опу location in thunderstorm can un in excess of 50 
СН Enough energy for $00,000 homes consuming 1000 
Wh per month. At $100 per 1000 kWh, the revenue equiva- 
entis 85 million per thunderstorm per location 
19080] In solar energy generation, the eost of a 1 MWe 
rating PV panel is about 51 million. То achieve 1 GWe, the 
ost implications willbe about 1 Billion. In fossi! fel plants, 
the construction cost is approximately S13 million per MWe 
puting the cost for a 1 GWe at $1.3 billion excluding foel 
carbon footprint, and other operating cost. Though thunder 
Storms are not continuous, with storage capability, the cost 
basis Tor an atmospheric discharge energy source will be 
several orders of magnitude lower than fossil fuel or solar of 
amy architecture. 
[0061] One embodiment of this invention is depicted in 
FIG. 2. Lightning is collected at the air terminals 10, 20 and 
transmitted through the conductor 3010 an arrestor 40 and on 
o the capacitor 8 where the electricity is stored. From which 
й can be extracted 60 at point of use or transmitted into the 
srid. 
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10062] The degree ofatmospherie discharge charge collec 
tion can be influenced by the metallurgical composition ofthe 
collectors. FIG. 3 illustrates the fabrication of the collector 
‘with different metals of varying conductivities and atmo- 
spheric and electrical stability. In this embodiment, metali 
Bical compositions for the various segments comprise Т, С, 
‘AL Other metals or their alloys can be used depending on the 
required properties and the locations of deployment. 

[0063] In yet another embodiment of the invention as 
shown in FIG. 4 a composite collector with opposite polarity 
ir terminals 100, 110 is used. The sir terminals are isolated 
from each other by an insulator 120. The negative polarity 
terminal serves to deflect and manipulate the charge to the 
positive terminal from which it is conducted to the storage 
‘nit 130. 

10064] Another embodiment of the invention is illustrated 
in FIGS. 5 and 6, In this representation, negative polarity 
collectors, 160 deflect the atmospheric discharge so tbat they 
‘do not reach the ground but are deflected for collection ata. 
predetermined terminal 180 of positive polarity and thereafter 
Storage 200A plan view representation ofthis embodiment is 
Shown in FIG. 6. 

[0065] Tt is essential to mitigate the power of the light 
before storage. In one embodiment of this invention, a col 
ection of varistors of various power capacities, linked in 
series 270.280 and 290 are connected in parallel in lines 110 
п, to achieve а desired capability as shown in FIG. Ta. The 
‘stant power is stored in the capacitor 300. An insulator or 
fuse 305 is placed at the end of the varistor chain to protect the 
capacitor 300 against overcurrent. In the event of'overstress- 
ing, the dielectric or varistor is deformed and the excess 
currentis grounded. 

10066] Ench component ofthe power mitigation unitis any 
ofthe following configurations as shown in FIG. 70: A ZnO 
varistor 312 connected in series with a non-inductive resistor 
313 andin parallel witha spark рар 311. The resultant current 
is farther modulated through another ZnO unit 314 and resis- 
{or 315. A cascade of this configuration could be adopted to 
achieve the desired properties. 

10067) Zinc Oxide has a relatively lage band gap of -33 
SV at room temperature. The consequence of this large band 
Sov includes, higher breakdown voltages, ability to sustain 
Jarge electric field and high power and temperature operation. 
Because of this, 200 is tbe primary component in varistors 
and in voltage suppression devices. Zine Sulfide has band 
порой 5 cV forthe ubie form and as high as 3.91 eV forthe 
hexagonal form at 300K. While Zn0 band gap can be tuned 
fom between 3-4 eV by alloying with magnesium oxide or 
cadmium oxide, the co-processing of ZuO with ZnS of the 
hexagonal wurtzite form should provide electrical field and 
‘other operational advantages over Zn0 alone 

19068] Multilayer of ZnO and ZnS or as sandwich layers 
with each other With ZnO achieving 50-99 9 mol. % of cach 
ayer can beadopted to improve on the suppression properties 
of he single layer ZnO varitor as is shown in FIG. 7e Said 
абое comprising a ceramic base body 318 of multiple 
ayers, terminal electrodes 316, 317 and intemal electrodes 
E 

16069] Alloying of ZaO with metal oxides and nitrides of 
transition elements including W, Z, Mo, Mi, Се and Ti may 
improve is band gap characteristies and improve is voltage 
response non-linearity. Tungsten, in the form of tungsten 
silicide has very unique crystallization characteristics: par- 
ticularly in the presence of dopants such as phosphorus or 
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arsenic, Upon post deposition anneal, the Si inthe non-sto- 
доол tungsten silicide (WSix) segregates to the gmin 
boundaries and the flm темке The dopant atoms diffuse 
preferentially along the grain boundaries. When oxidized itis 
{he segregated silicon that is oxidized selectively. Ithe W is 
exposed to the oxidizing ambient of O,/A¢ or Oj/N, at tem- 
peratures in excess of 700° C., tungsten oxide Ок хс, or 
1,5) is formed. It has по corresponding crystallographic ori- 
entation to the underlying tungsten silicide or metal, being in 
the form of an amorphous powder. The fabrication of multi- 
layer varistors with ZnO and Si /WO, SiO, should provide 
the flexibility of modulation of the effective grain sizes of the 
host material to within 0.5-10, as the case may be. This 
precise grain size contol provides corresponding modulation 
ff the electrical properties including overvoltage suppres- 
19070] А schematic ofthe storage unit 320 is shown in FIG. 
3o, A collection of capacitors 330are connected in parallel to 
achieve a desired capacitance, A schematic of the rosse 
‘ion of each capacitor uait is shown in FIG. 8 Tho unit 331 
with dielectric layers 332 is amultilayer capacitor comprising 
alternately stacked internal electrodes 338, 336 connected to 
extemal electrodes 333,334, The dielectric layers may be of 
‘uniform composition, or layers of different compositions 
optimized for oxi in tbe modulation af desired electri- 
eal, physical and reliability properties. 

10071] Capacitance in excess of 1 Ка? with energy stor- 
age capacity of 1.5 MWh is reported as being possible by 
‘existing ал. With compositional and manufacturing improve- 
ments disclosed here these benchmarks are expected to be 
surpassed making posible nergy storage capacities of upto 
TGWh, Sufficient energy for 1000 households consuming 
1000 kWh of electricity per month for one month. 

[0072] Lightning storms are a major cause of wildfire. To 
address this, in yet another embodiment of this invention as 
represented in FIG. 9, air terminals 360 are set up on a selee. 
tionofteesand connected by a conductor 370 in amesharray 
a shown in FIG. 10. The impinging charge is transmitted 
through а conductor 380, through a suppressor unit 390 and 
foto the storage unit 400. 

[0073] 1Лйу transmission lines usually have lightning 
collectors along he length of the network. In this invention as 
demonstrated in FIG: 1 air terminals 440 deployed гава 
Sion poles 450 are linked by a polarized conductor 460. At 
predetermined locations the impinging charge is conducted 
rough a suppression unit 490 and thercaller into the storage 
unit 500. The stored energy is periodically released into the 
and 

10074) In yet another embodiment of the invention, air ter- 
тїш 510 are deployed on light poles 520. The collected 
Charged are modified and stored in a storage unit 540. 
10075] In another embodiment, the air етае Посбон 
units are deployed on radio transmission towers. The charge 
could be stored individually at each tower location or linked 
in a network as shown in FIG. 13. In either case, the stored 
energy be used at each individual location ог fed ino the grid 
E 

18076] In the absence of a thundercloud, lightening Dash 
Sun be generated by the modification of the natural bias 
Berween the cloud and ground. This is demonstrated in FIG. 
14, where a positively biased conductor 8 of height greater 
thin nearest ground elevation or nearest structure. The 
increased elevation and bios facilitates cloud 1o ground dis- 
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charge even when there is no active lightning storm. The 
Sncoming charge is isolated by an азов 600 and stored in 
the storage unit 610 

[0077] In yet another embodiment of this invention, a bal- 
Joon of condoctive material is tethered to a terminal via а 
mesh line of conducting material: The balloon captures cloud 
o cloud discharges which are transmitted down 1o storage. In 
yet another embodiment this tether Jine may be wetted by a 
conductive solution such as but not limited to зай solution to 
facilitate the discharge conduction. 

10078) ` Another embodiment of this invention is shown in 
FIG. 15. In an isolated collection system as shown bere, the 
air terminal 620 which may be biased or unbiased is con- 
nected toa colletion/stonage unit 650, 660 respectively by 
conductor 640 and isolated by a dielectric or insulator 670. 
Should the discharge exceed the capacity ofthe isolation, the 
isolation is bridged and the charge grounded, This isolated 
collection system is particularly useful where there is no 
uly па, particularly in very remote and isolated locations 
[0079] This isolated collection capability enables deploy 
ment on individual houses and isolated Farms. In electric 
задово recharge stations, this capability enables the loca- 
tion af these facilities in any location even those not served by 
regular electricity utilities lines. 

[0080] Tn isolated rural areas, the deployment ofthese iso- 
Jated collection units enables the provision of electricity 
where electricity grid infrastructure is pot voile or prac- 
"ical The storage units can be deployed in banks as the esti- 
mated anticipated usage dictates. 

10081) Tn another embodiment of this invention, the iso- 
ated collection unit is modified to be portable for deployment 
оп automobiles. The charge in the storage unit is Naked with 
the automobiles electrical power or storage шай. Aleras- 
tively. it can replace the power storage unit of the automobile 
‘Tor pure EV or hybrid cars. Additionally. i can unplug these 
cars from the grid. With the ambitious industry plans for 
"loci or hybrid cars the infrastructure for charging these 
‘cars either in parages or charging stations is somewhat lim- 
ited. The capability to both “charge as you go” and unplug 
from the grid would expand the infrastructure significantly 
10082) In yet another embodiment of this invention, the 
isolated collection unit is deployed on trains. This could bein 
commuter trains that directly fed from the grid, or long-haul 
trains to augment or replace the fossil fuel used. 

[0083] I is understood that the presentation of these steps 
im this disclosure is not exhaustive. Only the preferred 
embodiments of the invention and but a few of the examples 
ofits versatility are shown and described in the present dis- 
‘closure. I should be readily apparent to those of ordinary skill 
їп the art that the invention s capable of use in various other 
combinations, environments and applications and is capable 
‘of changes or modifications within the scope of the inventive 
concept as expressed herein. These changes and modifica- 
tions may be made without departing from the spirit and 
scope o the invention as set forth in the appended claims. 
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W = 3 Asc aee (use)? 


This probable structure for the (W°), can again be confirmed by the ratioof the mass 
of the electron to the intermediate vector boson (W'), with an estimated mass of 80 
Gev 77, Thus the ratio of the masses is given by 


тыт. = 0.511 Mev/ 80 Gev = 6.4 x 10° 
and 


Me/Mw = 64x 10% = 25/166 


Thus 


ТИ 
thus in short form: 


W' = 3 (изд? дасте) 


The true elegance of the structure of the intermediate vector boson can now be 
further explored. The W° can be considered to represent a unification of the 
‘electromagnetic force and the weak force, in keeping with the theoretical predictions 
of Salam and Weinberg for the nature of the electroweak force. Thus, the 
intermediate vector photons can either decay leptonically or via gluons; as is 
‘demonstrated by the following interconversions. 


W= PARO REI MEET 


If we examine the further decay of the three dimensional photon structure, (n/c 
we have: 


(le s (uic) _ ur) 
Where the term (л/с)? is none other than the term for а first generation gluon. 


Thus the W'can either decay leptonically or into first generation quarks where it can 
yield an up (u) and an anti-down quark С), thus: 


W = иза”, 2 (I ^ (uc? => (413)? 2 ке ер. [Gic] 


And 
3 rie y^ aps" p pc) _ 


thus W' decays to: 
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1. А method of converting an atmospheric electrical dis- 
ctargeintoawseable form of PAS iar e 
folowing sep 

(a) Arresting the discharge vi an air terminal, 

(6) Said air terminal connected via a conducting unit toa 
power тїрїї (step down) unit which can reduce the 
discharge voluge Irom approximately higher than 100 
MV and 100 KA to below 20 kV. 10 KA. 

O Tien diep down unit connecte to an energy storage unit 
which nay comprise modules of high energy density 

(J Skid trage units arranged such that the sored electri- 
‘cal ceray can be discharged into the prid ar to an appli- 
эсе и point of use as desired. 

2.Ameti of chaim 1 wiberein the arrestor and mitigating 
ой compris an array of slang varistors in series and 
pura chosen 10 ensure total conversion of the incident 
hing discharge to a vollgstcurent level suitable for 
storage in said capacitors 

3-A method of chim 2, where the power mitigation unitis 
any of he following configurations: 

To) Single Zn0 vario or 

(0) Zine Oxide arrester connecte in series with a non= 
Inductive resistor 

(¢) Zine Oxide этеме in series with said non-indoetive 
rosso and in parallel with a spark gp 

(A cascade of configuration as described in c) 

ГУ method of claim I wher the stone unit comprises 
modular array af high energy density doped ceramic capaci 
ors with storage capacity of 1DKWeh 1 GWeh and vol- 
fine 0. to a and up à 1000 uis a the sine capacity 
icut 

З.А method of broad spatial lighting protection by the 
manipulation of he path оГ an electrical discharge Ма the 

lation of he si terminal bias magnitude ond polarity 
Seid urestors big aranged inan атау o acheter 
rection of the discharge path. The discharge path being 
Airecied о а сойесйов ust ot some locaton silla 
removed fom the iniiai discharge impact postion, 

“A method lim еее erections 
visabiasedconducior othe sail collection amd storage unit 

Ааа of lim 5 wherein the aca o! protections а 
forest whereby 

EJA network asray oair terminals is deployed on treet, in 
close proximity fo said ows With ip approximating the 
recipe, or sitting the trees 10 redirect the discharae 
Along a biased condicor 1o а collection unit for the 
purpose ol mitigating iine induced fires 

(Sid discharge electrical every being stored or fed into 
preman 

SCA method of / O EA 
опей powerlines and the stored energy fodback ito 
ps 

9. A method of claim 1 wherein the discharge collection 
вой storage are at telecom toner, ight poles or other free 
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standing structures. Said storage being at individual collec 
tion sites or some location serving an array of collectors and 
said toro energy used for individual simctue's operational 
energy noe or fed back into the liy grid. 

10, A method of non-spontancous generation of atmo- 
spheric discharge by the following: 

(a) Modulation of the magnitude and bias in a dipole air 

terminal relative to the ground 

(5) Conductive material balloon tethered by а conductive 

mesh cable 

(c) Said cable being soaked by an ionic liquid, including, a 

‘sak solution to facilitate said atmospheric discharge 
conduction. 
‘The discharge thus formed is stored for feeding into the greed 
or for operation as a stand-alone energy dam. 

11. A method of claim 1 in which the discharge collection 
unit is configured as a mobile unit. Said unit being deployed 
on an automobile or any mobile platform. The sid deployed 
unit extracting electrical charge from the atmosphere and 
storing such energy in а deployed storage unit on the said 
fuomobile. The energy thus stored, feeds the car bate 
‘which obviates the neod for recharging ut charging centers or 
from the grid. 

12. A method of clim 1 wherein the electrical discharge 
energy collection unit isa standalone unit comprising mod 
Jar capacitors configured as an electric vehicle charging sta- 

13, A method of claim 1 wherein the air terminals are 
deployed on buildings and the discharge energy collected 
thereby are: 

(а) Stored and fed back into the grid. 

б) Stored for use by esch building 

(€) Stored in a central energy storage facility for use by the 

‘community in general 

44.A method of aim 1 wherein the said storage units are 
underground. 

15. A method of chi 
capacity and config 
tiple electricity generation sources: Ther 
Wind and Lighting. 

16. A method of claim 4 wherein the storage unit is inte- 
grated into a Ulli s Switch Farm. 

17. А method of claim 4 wherein the multilayer ceramic 
capacitor unit comprises dielectric layers of varying compo- 
‘tions individually or as sandwich layers with each other 
containing Borium-Titaat silicates as bost material doped 
‘with Zr, WSi WO, to modulate gran growth to between 0.1 
to 10 pm as the case may be; said modulation providing 
corresponding control of electrical and reliability properties, 

18, A method of claim 1 wherein the varistor comprise 
multilayers of nO and ZaS individually layered or as sand 
‘wich layers with each other with ZnO achieving 50599 9% of 
each layer said layers being alloyed metal oxides of wansi- 
tion elements including W, Zr, Mo, Mg, Cr, Ti to improve 
voltage response non-linearity. 


1 wherein the storage unit is of 
ion to accept energy feeds from mul- 
Hydro, Solar, 
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To all whom it may concen т 

Be it known tha T, Warzen L Prexoos, | 
a alien of tho United Sates recog | 
‘iad in the county of РЫЙ | 
and Stale of Pens have dett | 
certain ney ant wef apm | 
Apparatus Tor Collecting Atmosphere Bi 
BRO of which ЕЧ 
ЕЯ 

My Invention relates to а method of col 
lacing electricity Кош а strata Tadeo 
eiecti at high шшде yr te m 


js a bad conductor of electricity, as shown. 
by the electrodes of an ordinary static ma- 
chine. When the electrodes are placed 
close together, the atmosphere is seen to 
curry the current acros from one electrode 
to another, but if placed far apart the c 


| rent is obstructed by the intervening air. 


‘The dense lower strata of the atmosphere 
affords one of the best non-conductors of 
electricity, as shown in the conduction of 
the electric current by telegraph, or trolley 
wires on the earth's surface, where only a 


Phere, through the medium of a wire cable 
Suspended from one or more balloons and 
in conveying this electricity to the ardt 
E M Г 

“The object of my invention is to provide 
a convey, of tho electro motive Foree to 
фе found in the upper trata of the anos | 
phere to the east surfaces where it may 
Ée utilized dor commercial and other pui. 
PR further object of my invention is & 

further object of my invention is to 
provide a device or mechanism by which a 
Suitable collector for the electrical energy 
in tho upper strata of the saris atma 
hers vay Е in tho seid ata 
nd by whioh the said electric energy may 
be transmitted to and collected at the earth 
surface, from which point jt Ray be con 
ducted to any place where it is desired to 
че the some: 

“A further object of my invention is to | 
suport and anchor sid devin n any de 
red position 

À шег object of amy invention is to 
ete a RE 
{hough which the energy of the said upper 
strata of The earth's atmosphere may be ai. 
ected and transmitted for various purposes | 
Dro s 

ier objects of my invention will appear 
inthe speelfeation ahd claims blow PF 
or a farther full, clear and complete dis- 
closure of my invettion, reference may be 
Bed i th flowing deen ала come 
nying drawings, in whieh like reference 
characters refer to corresponding: parta, 

Figure 1 is am elevational view of one 
form or embodiment of my invention end 
Fig 2 isa detailed view of one form of my 
Improved collecter. 

The passage of the electrical current to 
the earth under ordinary conditions e pre, 
зо vented by an obstruction adorded by the 
dense lower strata of the atmosphere, shieh | а 


small quantity of the electro current escapes 
through the atmospheres while tareñed ac 
mosphere affords a good conducting media; 
ns shown by the табшип tube. The upper 
Strata of the atmosphere being rare in pro- 
Portion to the altitude, and being а good 
Sonductor of electricity. while the lowa 
Sirata of the atmosphere being dense and 
affording а non-conducting media for the 
electri Current, thas causes ап obstruction 
to the electric current, or power in its рат 
sage to the earth's surface rom the eledric 
strata of Ше atmosphere under ordinary 
conditions. When, however, the eumulis 
clouds of a thunder storm pass over the sur 
асе of the earth, these clouds being of vor 
reat height, Че moisture in said clou 
forms a better conductor of electricity than 
Geet the dry airs with бе seal tat the 
electricity in the upper strata of the atmos 
phere rin trogen the aid, coed ek 
reni of lightning and in tht form reaches 9 
even to the earth's surface, while tho thin 
or shallow strata of clouds, observed in the 
So-called “settled rain” storm, do not ev. 
tend upward to a suficient height to form a 
conducting medium for the eleetrieity from 
Че electric strata to the earths: Surer 
For this reason there is usually no igh 
ning during the said latter variety of in 
E 
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By means of my invention, I have pro- 100 
vided a mechanism for collecting the elec- 
trical energy ог power created by nature 
and stored in the upper strata of rarefied 
air of the earth's atmosphere and have pro- 
vided a conductor for said electric energy 
to the earth’s surface, 

Referring now to the drawings 1 indi 
cates what’ may be called the lower limits 
ог boundaries of the strata of electric en- 
ergy, above the surface 2 of the earth. 

Э indicates a balloon which is elevated to 
high altitude until it enters the said stra- 
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tum, ‘Tho snid balloon 3 carries а bar 4 of 
Wood or any other suitable non-conducting 
rater suspended by insulating links 5 or 
any other suitable form of insulation from 
{ny daloon 3. Upon either end of the said 
far T 1 mount collectors, one form of which 
Thaye illustrated as spheres of colled wire 
6-28" the outer ends Т of which terminate 
Sa sharp points, The inner turns of the said 
Spheres Û and 6" are wrapped around the 
omen bar аа united a at 8 to а cone 
ocior of electric energy, preferably а large 
Copper Wire 9. This wire or conductor 9 
SR to the earth's surfaco and may have 
с fi end suitably attached to sm electric ac- 


зо 


cumulator or other piece of electrical appa- | 


Тиш. 1 have illustrated one form of my 
feos ie which the edi 8 on, 
acted to one pole of a storage battery 1 
on the earth's surface. gf 
"The spiral spheres 6, 6° are preferably 
provided with а polished metallic surface 
To Torin a good conductor of electricity and 
the material of said spheres should also be 
О dares dat i wil not пы or 
corrode or tarnish. A polished copper vire 
oe copper vire plated with pau or 
vold ar d solid platinum or gold wire may 
Berane for tis purpose, bimus es 
materials are least affeted by moisture and 
The atmosphere, The said spheres or eol 
раке wire ae 
own in ihe sphere designated by the ni. 
Meral 6 or of barbed wire as js shown at 67 
ud illustrated on a larger scale in Fig. 2 of 
ihe drawings. The letter form is prefer- 
{ble inasmuch as it provides a large number 
ЭР points through which the electricity may 
flow to the wire from the surrounding air 
їп the suid upper strata of the earth's at- 


20 
25 
зо 
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mosphere. 

Ta order that the supporting balloon 3 
may be held in a relatively fixed position, it 
Should be suitably anchored to the earth's 
surface. Inasmuch ав the balloon 3 must 
фе elevated to a very high position, the 
weight of the anchoring cables forms an 
important consideration, and if desired or 
necessary one or more supplemental bal. 
оопа 11, 11, 1l may be attached to each of 
the anchoring cables 12, 12, 12 as illustrated 
in Fig. 1, to relieve the balloon 3 of such 
weight as would prevent it from ascending 
into the said electrical strata In order that 
the electricity from the said upper strata 
of the earth's atmosphere may not be eon- 
ducted down the anchoring cables 12, 12, 12, 
T attach them to the supporting balloon 3 
and to the supplemental balloons 11 and to 
fhe earth's surface through suitable insu- 
lating devices 14. 

Tn the form of my invention illustrated 
in Fig. 1, below the bar 4, I suspend а ring 
18 of any suitable material from the bal- 
es loon 3, and attach the anchoring cables 12 


E 


E 


E 


so 
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thereto by means of insulating rings 14, 14, 
14. I may also provide additional insulat- 
ing rings 14 between that portion of the 
anchoring cables 19 between the balloon 3 
"ind the supplemental balloons 11, and also 
Between that part of the cable 12 between 
the supplemental balloons 12 and the earth's 
surface. Imay also provide, near theearth’s 
surface and at the lover end of the anchor- 
ing cables 12, similar insulating links 14. 
"While I have described links as forming 
Convenient form of insulating device dor 
the purposes above set forth, È do not wish 
to be construed as being limited to the same, 
inasmuch as any spitable non-conducting 
connection may be used in place of the 
inks 14 

"The terminals 15, 15 of the storage bit. 
tery 10 may be connected to any piece of 
electric apparatus which it is desired to run 
tr operate and if desirable one of the poles 
of the battery is adapted to be connected by 
the switch 10 with the earth's surface, The 
lower ends of the anchoring cables 12 are 
securely anchored to the earth's surface as 
SCIT 

With the apparatus arranged and con- 
nected in the manner illustrated in Fig. 1, 
the electric energy in the high strata of the 
earth's atmosphere passes (0 and through 
the conductive spiral spheres 6 or 6” to Û 
conductor 9 and js suitably stored or used 
SC the earth's surface, while the balloons 11 
Support a part of the weight of the anchor. 
fag ables 18. and permit the balloon 3 to 
ада as high as is possible, or necessary 
for it to enter the said electrical strata of 
tho earth's atmosphere. By arranging the 
anchorage 17 of the cables ЇЗ symmetrically 
or in any other position than in a straight 
Tine, the balloon 3 may be held in a sub- 
zs il sod position with elation to the 
p 

While Т have illustrated in the drawings 
and have described in the specification а 
form of apparatus im which my invention 
may be carried out, it is obvious that the 
drawings are more or lem diagrammatic 
drawings, that is to say, that the propor- 
tions of he various parts aro not пена, 
sarily those which would operate to the best 
advantage, inasmuch as -cortain portions 
fare bezn shown as втеу enlarged in the 
drawings for the sake of clearness, and that 
it is likely that more than one supplemental 
balloon would be requird for each cable in 
order to support the weight of the sume 
ad to relieve the supporting balloon 3 o 
Such weight, as would prevent it from as- 
vending into the high electrical strata of the 
cars atmosphere but wach tangas in 

ım, proportion and arrangement T regar 
та йш ally within the aim and scope of 
"my invention, so long as such formsor modi- 
fications fall within the scope of the append- 130 
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ditis Je alo w pendet tas 
prc 
Eme grobe 
RUE qa pero fe rad 
ссср 

carried by said bar, of means to support 
Ert XE 
Mp I e 

Ех 
Н 
КЕС Cur EMEN 
prising a поп conducting bar, and a polished 


Mis wound spirally ‘ere to m an 
open substantially spherical body. 
"5 The corbindtcn wth an stil eol- 


lector comprising a non-conducting bar, and 
a wire wound spirally thereon to form an 
open substantially spherical body, said wire 


being provided with pointed conductin 
ojections and means fo support sald cob 
toe ithe high elei ata ol he 
earth's atmosphere. 

S. The combination with а balloon, of en 
| меова) collector carried thereby compris- 

ing a non-conducting bar, and a conducting 
wire wound spirally thereon to form oped 
Substantially spherical bodies upon the op- 
posite ends thereof, 

7. The combination with a balloon, of an 
мені] collector carried thereby compris- 
ing а non-conducting ber, a conducting vise 
‘ound cir tiere Vo form open sib 
stantially spherical bodies upon the opposite 
tds thereof, an electrical accumulate, and 
an electrical eonnection between the sid col 
decor and said acoumulator, 

8. The combination with а balloon, end 
EI said balloon fa leita 
collector supported by said balloon and in- 
Sulated therefrom, an elecrical accumulator, 
and a conductor connecting said collector 
anid sajd accumulator. 

9. The combination of an clactrical ool- 
lector, means to support said collector at y 
high elevation from the earth's surface and 
within the electrical strata of the carts at- 
mosphere, an clestrical accumulator at the 

surface an electrical connection Бе 
Een sald elledor and, said accumulator, 
and menns to insalate said supporting meani 
Жош said collector and fromthe eat 

Та testimony whereof, Y have hereunto set 
my hand this bn day of June, 190%. 


WALTER I. PENNOCK. 


Witness 
Hoor. F. Ошнх, 
‘Wa. б. Grex. 
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Atmospheric Electric Generator 
О ОО cer lactic пополнит 
Atmospheric Electric by Nikola Tesla 


Nikola Tesla is known for his invention af the rotating magnetic ld, which is the principle behind atemating current (AC) power. Не also 
‘developed a version of radiant energy he called "Ether Power or “Almaspharic Electric Generator (AEG). AEG extracts electrostatic potential from 
the atmosphere and converts it into useful electrical nergy Itis а free-energy device that does not requir any external power source to operate 


“There are several versions of the AEG design, but ай of hem extract energy from the atmosphere by using an electrically charged metal plate. The 
plate îs charged by ether an external power source or by capturing energy from natural ightring storms. When the plate is exposed to the 
atmosphere, it creates an electrical field that extracts electrical potential from the air This potential is then converted ino useful electrical energy 
by one or more electrical generators. 


The original version of Nikola Tesla, radian! anergy generator, both resonant and non-resonant, can be made in many dierent versions. 
A practical guide to the electrical (non-resonant) calculation of radiant energy: How to Build Tesla's Radiant Energy Receiver 


A tamous version is Moray (with resonance to generate arbitrary energy} 


Г Practical guide -injust one box - engineer Moray’ way 
ае Revealed At Last: Ancient Invention Generates Energy On-Demand 


“The design includes: 


+ Harnessing elect from the Ear: Nether is Schumann Resonance, nor is # known by Electromagnetism. Its Eneray from 
Ether in Which the Earth Floats 

+ Extracted from ordinary eecirety by the method called "racionation" 

+ Reverse Tesla сой - "Back to Back" mechanism 

+ Combination of radiant energy and negative resistance to amply electricity 

+ And many other plans fr Free Energy. 


Moray Generalar- FREE Energy Systems - How Close Are We Into Generating Free and Cheap Electricity? 


Moray Generator - FREE Energy Systems - How Close Are We Into Generating Free and С 


Update articles on radiant energy according to mainstream science: Raciant Energy - Moray Generator 


Нем we introduce another radiant energy version, in the style of capturing anergy from the sky, ike Tesla and Moray. 


‘ntps:foveruiy-<lactreityblogspet.com2022/0/atmospherc-lectc-goneratarhin=0 
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GUILLOT, Jules: Atmospheric Electric Generator - A powerful proven design from the 1920s. 


“The Guilt device generated about 2.5-3 Конана with antenna height of 20 meters. Power depends on the total collector surface and height at 
the vertical antenna. The apparatus in the photo produced 300 wats wilh а collector 2 meters tal 


"Practical Utilization of Atmospheric Electricity" 
by Gillbert Darida in The Invention Encyclopedia, pp. 204-207 ( 1930, Geo. Constantinescu, Ed.) 


"The Earth has its own negative electricity, in the sol and the atmosphere which surrounds the Earth is charged wih positive electricity. The 
electric potential (не voltage) increases with to alitude, so we can say that ће electric force is proportional to the atmospheric altitude (atr. 
Frankl, Quetelet, Lord Kelvin, Mascart, Joubert and other scientists). 


The recent observations demonstrate that the air at 6000-7000 meters in altitude, is very highly charged with postive electricity, which could be 
explained by the friction between the extemal photosphere and the upper atmosphere of Earth, which rotates at a speed of more than 100,000 
Kiometer par hour. 


In that way, the Earth works tke an electrostatic generator with electric charging by influence — the upper atmosphere is positively charged by 
influence and the Earth crust obtains the negative polarity. 


Between the two environments, the air and the вої, and inside the ow atmosphere, in conditions of good weather, there are sbout 800 positive 
ions and also, 680 negative on (and electrons in just one square-cantimeter of normal ionised air. 


“The Earth behaves ike an huge electric armature negatively charged, which repels tha electrons and attracts tha positive ions. That positive ions! 

attraction detrminates an electric currant, also calle "convective current". Thafs ke an invisible continous bombardment, subject to daily and 

seasonal variations, which could be aproximatad at 3 x 10 ^ 16 Amperes per square-centimeter, and that is a total value of 1500 Amperes for 

the entre surface of the Earth. 

The question is — how does this curent always maintains the same direction ? We can suppose that the natural radioactive emissions of the soil 
ssponsable for this. We also know that radioactive emissions of the Earth works usually near the вой surface, and that explains the ionisation 

рбепотепопа inside caves. 


The ionisation of the low atmosphere could also be the effect of the radioactive emissions of the Earth, especially when the X radiation works. Also, 
the Earth atmosphere is ionisated by the extemal radiation proceeding from the Sun and from the space environment, especialy the action of 
ıutravialet radiation and the electron fascicles emitted by the Sun surface, at the temperature of 6000 deg. Celsius. 


The capture of atmosphere electricity has been used in France, with aerial cables mounted оп the Mont Blane, and also in Germany — with 
conductive cables carried by the captive baloons. 
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“The atmosphere electricity cllc system invented by eng. Jules Guilt is most ingenious and i rales on "е electric siphon" [ m.n. — the 
discharging devices or spark-gap used today from the protection of aerial electric cables against the atmospheric electricity ; Jules бийо! has 
thought to recuperate and to use that electric 


His method consisted in the direct pumping’ of the atmosphere electricity using a сойесїпа device which had two antennae and several colecting 
rods. 


One antenna в vertical and it has a lot of rods scattered tke an opened fan, wit the tips against the zenith, for collecting the negative electricity 
which comes from the air; the horizontal antenna is orientated against the South and its role is to collect the positive electricity. 


The air electricity seems to have the double-polarlty, as we can se at two electrised clouds when between them apears the electric discharge. The 
air could have diferent electric charging and the ionisation processus of atmosphere is very heterogenous. The inventor Guilt used two 
separated and insulated armatures with the positive armature against the South more precisely, against the Equator...) and 

the negative armature against the zenith. 


We can see in the scheme 


1 he device P is the "collector apparatus" having 15-20 meters height ; it also has а lot of rods which are scattered fan-like, all this on top of 
an iron pillar; and also an horizontal antenna 5 oriented against he South ; the two antennae are disposed at 90 deg. angle forming the wo 
armatures where the electrical tension must apear. As the height of ho pilar increases, the voltage increases more and more ; 


2-a system of lightning-ods ( pt, p2. p3 ) for protection against discharges of atmospheric electricity during storms: 
З. the regulator system (voltage regulator, etc) R: 
4, ве electric resistors ( Cn ) for absorbing the parasite currents 


5 tha "electric siphons" which have the role о! making a magnetic feld as a good environment for the transport of the ionized fluid, absorbing the 
electricity from the air ; the E1 and E2 are their regulator devices ; 


в. 
опу when the system is staring. 

This colector device works very good for па and heating, The device made by Guilt had 

20 meters height on the total surface of 3 square-meters. Als, J Guitot used and electrical transformer for the industrial utiization of this 
оодоо — as power suppl for industrial electric engines.” 


in auxiliary continous current power supply which send the current against an special excitation сой, used as starting device ; it works 
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French Patent # 565,395 
Combined Apparatus for Capture of Atmospheric Electric Currents with Immediate Implementation 
25 January 1924 


We know that earth with its consulo, ts rotation and movement in space, provides the electricity in the at 
escape into space or largely accumulate towards the equator, ав a result of the greater periphery of the globe. 


Vosphere The electrical currents 


Inthe atmosphere, there are two clearly distinct poles, Le, clouds that can be electrically postive or negative; everything in nature shows this, 
otherwise it would be dificult to explain the lightning that occurs between the clouds and which are none other than contrary cloud electrical 
charges discharged by too close proximity. 


“The invention relates to а set of devices capable of capturing the atmospheric electricity. 


So tar, all searches made for this purpose has been to capture the atmosphere, Le, that brought together into one system to capture two poles and 
‘opposes affect has been to destroy or cancel each other leaving the amount as the difference of the strongest to weakest 


Itis therefore easy to understand why. considering the two poles of air 
land, the highest on the lowes 


about aqual, itis almost impossible to measure some potential with the 
maining which can be positive or negative, copper being the strongest of one or other of these polaris. 


itis on this basis that al 


search unt now have been made, 


ind that is why we must consider that all the ime, between the two poles captured in 
е atmosphere and not in any mixture of systems uptake, itis possible to obtain tension and intensity. a considerable and measurable power 
captured separately between the two poles and remaining isolated from one another unti their utlization 


In accordance with this invention, this collection is made by attraction of primary electrical currents in teh atmosphere, either positively or 
negatively charged, by an antenna that has two points absolutely isolated ат ona another, where one points to the zenith to attract negative 
electricity, and the other tumed south, toward the equator to draws in the masses grouped in this area. 


This shows and proves the existence of atmospheric electrical currents, and that it is possible to capture them with specially designed equipment 
primarily acing as regulators, as ће persistent difficulty encountered so far in realizing their capture lies wih large variations of tension in which 
the current atmosphere is present in space, for each of the poles, and an overload could inevitably fatal 


“The patent in is present form of presentation does not cover the regulators or devices that are anticipated in the system, because they can be 
designed in diferent ways and give the same result, but covers the application and grouping of equipment operating as automatic relays with 
‘variable influence to limi current tension о that chosen for tization. 


“These devices have a roie. 
to ground. 


sociated with an vero reservoir outside camying excess liquid: these regulators wil divert tha excess voltage Rows 
We can stil absorê these regulators having fiters because they have the sole purpose of diverting he post being used , curents that are not ye 
‘own but kay that we wil сай for simplicity, abnormal currents. [sic..] 


The patent also covers systems for regulating currents, applied to each of the poles because itis recognized that the shape and tension of the 
currents of the two pales aro not equivalent. 


“The method of capture is by special antenna has directed two points in the atmosphere, as wil be stated alter this, with Boo! 
the current atmosphere is also of great importance. 


soulament prior io 
Finally. the curent atmospheric reception is adequate even with the installation of a post, which can be expect at any location without the need 
{or special altitude, as has been attempted in previous efforts. 


We refer to the attached drawings: m" 
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Figure 1 represents in elevation and side view an antenna that only has two points, to overcome an elevation = 


Figure 2 is the end of ane of the peaks, the horizontal: 


Figure 3 shows schematically the table on which are mounted various devices ог accessories that act as regulators of current talons 
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37 
> PUE = u 
> SAEN = a 


Loptonically the W° decay yields the standard products including the positron the 
neutrino (v), and energy in the form of photons thus 
W = крыс 


3 GI аен uc (lel? 


and 
3 re аку ео" [lo 


3 A37 21e)? (ule) (uj 


“Thus W' may also decay into the positron the neutrino (v), and energy in the form of 


photons thus: 
з 3 MnO) se 


ОШ 


Thus according to standard experimental observations the truth quark yields the 
beauty quark and the Intermediate vector boson. in turn from these observations we 
may elegantly reveal the structure of truth and beauty and the intermediate vector 
boson and its decay pathways from first mathematical principles, "^^? 


Gluon Structure and Force Characteristics 


‘There are in the Standard model (or in this modification) three colour charges for the 
gluons and quarks, each of these represents each of three vectors x, y and z which 
сап arise in different combinations. Thus the three gluon colours are required to be 
together (one in each dimension x, y and з) in baryons to form a three dimensional 
‘objects. There are also noted to be 8 gluons, these in turn gives rise to all the 
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КыЗ. p 


Figure 4 is a scheme of surge arestors, and 


Figure 5 a table of resistances. 
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Fig.4. 
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“The necessary arrangements to capture atmospheric current form is as follows: 


1. The antenna in figure 1 is formed with two peaks: the 1 is stel, supported by a bronze ring 2, surrounded by a spiral form 3; this point is 
‘oriented for attracting the zenith layers of negative electricity and ho other edge 4 contains copper coils 6, andis oriented south to 

же equator to draw in the masses grouped in this area. To use this antenna И suffices to be raised on а mast or pole to а height а itle higher than 
that of surrounding houses. 


2. On the table lightning arrestors, contained 4, forms af 7 copper horns used to absorb large atmospheric discharges by certain ime, as it 


коза be dangerous а allow movement in the devices regulators. 


з. On a table of two symmetrical systems regulators, Figure 3, one for each pola, to obtain and allow а regularization of large excesses in the 
current tensions, by automatically absorbing surges before passing over the sufacea chosen for the desired use. These regulators are 
represented on the drawing by the references Н, R1, R2, НЗ, R4. 


4 In the resistance panel in communication with regulators, these resistances are formed as spiral coils or ser 
with fine coal dust 
forming an absorbant for harmful or abnormal currents. 


sns 8, tubes 9 of glass filled 
uminum powder, sulfur and fine copper dust. Finally, two special 10 processors and constitutes layers of metal 


5.As a source of energy formed auxiliary batteries 11 and Ruhmkorff coils 12 to get ito the antenna suficient attraction by means of an 
adjustment of intensity, which once it begins, allows the constant fow of atmospheric current in the system. 


In considering Figure 3, which represents a sort of an installation scheme of the device, the reception of atmospheric electrical current wil, as set 
ол above, producing a priming of these currents. This boot is made in launching the system which is double to answer each of the poles, the 
current batarias 11 through 12 and reels going to the antenna. 


“This bot wîl continue una the disposal of electrical curent atmosphere is evident by the one or more table lamps L of resistance shown in Figure 
5 


Once the lights luminate itis advisable to charge the batteries to boot, Natural fow and constant currents wil be captured by th 
Figure 3: they wil regularize in tension and in amperage and then directed to use in table lamps. 


iulators 
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It has been said above that regulators Н, ec. are intended and designed to automatically eliminate earth surge currents capture and abnormal 
currents that cannot yet be level but that these regulators could be replaced by devices with the same function. 


There is therefore no need to describe in detai and especially ће claims. We only specify that hese regulators must be proper protectin for the 
purposes described above, 


1y- the spark gap individual devices which 
Work in the manner to extend the electric 
are of the accompanying electri ситет: 
2,- the coils which produce the magnetic 
паа for the magnetic blowing + 

3,- the electric shant-resisiances in parallel 
‘connection on the towing cols, with the 
ole of reducing the current inside this colis 
Me ше dise with unlinear resistance ; 

Sc electrical resistance for the homogenous 
distribution of the etectrie еа in all the 
elements of the spark: gap. 


In Jules Guiflot scheme, that Kind of de- 
vice could be used for leading the current. 


Spark-gap element with creult for the magnetic blowing of the elecriefascicte 
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DARIDA, Gilbert: "Practical Utilization of Atmospheric Electricity": 
(in The Invention Encyclopedia, pp. 204-207 ; 1930, Geo. Constantinescu, Ed. ) ~ 
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French Patent # 551,882 


‘Appareil Capteur de Courants Electriques dans L’Atmosphere 
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BREVET D'INVENTION. 


XII. — Instruments de précision, électricité. 
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Appareil capteur de courants électriques dana l'atmosphère. 
М. Jes GUILLOT résident во Frone (Tara-et-Geronno). 
Demandé le 27 septembre 1921, à 15^ 20", à Paria. 
Daliveé le 15 janvier 1053. — Publié le 16 avril 1993. 
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Dispositif combing pour capter les couranta dlectriques atmosphériques 
avec application Immédiate. 


М. Jes GÜILLOT sidan en Pranon (Aer) 


Demandé le Ө avril 1929, à 44^ 90", à Paris. 
Déivé le 7 novembre 1953. — Publié Je аб janvier «gx 
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known baryons and mesons 


The structure of these gluons have been previously mathematically identified, and 
this structure mathematically represents a helical ringlet. These are as previously 
given: (r/c); tuc) ^s (uc у; (ade) [see eq. 25- 2c] 


These four mathematical structures and their antigluons now readily account for the 
eight gluons known to ext, these in turn account for the structure of ll the quarks 
as given by equations 3, 15°30, which in turn give rise to all the baryons and mesons 
as described by the Standard model. 


Recent studies show that the proton conventionally consisting of the fundamental" 
‘quarks (uud); can by bombardment with high energy electrons produce a Kaon which 
consists of an anti-up and a strange quark (& . As the standard model predicts quarks 
are fundamental, the proton should not contain a strange quark. The conventional 
‘explanation for this resides in the proposal that the proton contains virtual strange 
particles. Indeed to explain these new observations each proton is now postulated by 
Some physicists to contain 21 of more quarks, 3 of which are real and 18 or more. 
Which are required to be virtual! 2, 


їп the revised Standard model presented here, the process by which а Kaon is 
produced s readily understood by the structura interconversion of the gluon in the 
up quark (к/с'}; to the gluon in the strange quark (n/c) „р. change of brackets) 


Furthermore the most recent experiments on the intemal structure of the proton has 
shown that gluons can seperate and recombine. This surprising recent observation 
actually aries from first principles when the mathemtatical structure of the gluon is 
understood. Thus mathematically the gluon structures may easily recombine and 
separate by the equation. 9 


[Ed 


Hence this mathematical structure of the gluon allows the observed “recombination” 
and separation to occur in à way which i readily understood. 


їп addition, the structure of the gluons can be explained on the basis that these 
structures match the wave function of the quasi electron, thus the gluons match the 
amplitude of the electron as given by the Shrödinger wave equation. ^ft 


Furthermore, the equations for the gluon present in the quark can explain thelr force 
‘characteristics. In the case of the gluon component (u/c); which mathematically 
represents а helical ringlet; if the direction vector is x, then the axis of spin would 
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p] Jules Guilot — Atmospheric Electric Generator — Article & 2 French Patents 


Shared by L. Cozma ( Thanks 1) ~ 


The Guillot device generated about 2.5-3 Kilowatts with antenna height of 20 meters. Power 
depends on the total collector surface and height of the vertical antenna. The apparatus in the 
photo produced ~300 watts with a collector 2 meters 


"Practical Utilization of Atmospheric Electricity" 
by 
Gillbert Darida 
in The Invention Encyclopedia, pp. 204-207 ( 1930, Geo. Constantinescu, Ed. ) 
"The Earth has its own negative electricity, in the soil, and the atmosphere which surrounds the Earth is 


tricity. The electric potential (the voltage) increases with the altitude, so we сап 
titude (after Franklin, Quetelet, Lord 


charged with positive el 
say that the electric force is proportional to the atmospheric. 
Kelvin, Mascart, Joubert and other scientists). 


The recent observations demonstrate that the air at 6000-7000 meters in altitude, is very highly charged 
with positive electricity, which could be explained by the friction between the external photosphere and 
the upper atmosphere of Earth, which rotates at a speed of more than 100,000 Kilometer per hour. 


In that way, the Earth works like an electrostatic generator with electric charging by influence --- the 
upper atmosphere is positively charged by influence and the Earth crust obtains the negative polarity. 
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Between the two environments, the air and the soil, and inside the low atmosphere, in conditions of good 
weather, there are sbout 800 positive ions and also, 680 negative ion (and electrons) in just one square- 
centimeter of normal ionised air. 


‘The Earth behaves like an huge electric armature negatively charged, which repels the electrons and 
attracts the positive ions. That positive ions! attraction determinates an electric current, also called 
"convective current", That's like an invisible continous bombardment, subject to daily and seasonal 
variations, which could be aproximated at 3 x 10 ^ -16 Amperes per square-centimeter, and that is a 
total value of 1500 Amperes for the entire surface of the Earth. 

The question is —- how does this current always maintains the same direction ? We can suppose that the 
natural radioactive emissions of the soil is responsable for this. We also know that radioactive emissions 
of the Earth works usually near the soil surface, and that explains the ionisation phenomenona inside 


‘The ionisation of the low atmosphere could also be the effect of the radioactive emissions of the Earth, 
especially when the X radiation works. Also, the Earth atmosphere is ionisated by the external radiation 
proceeding from the Sun and from the space environment, especially the action of ultraviolet radiation 
and the electron fascicles emitted by the Sun surface, at the temperature of 6000 deg. Celsius. 


‘The capture of atmosphere electricity has been used in France, with aerial cables mounted on the Mont 
Blanc, and also in Germany — with conductive cables carried by the captive baloons. 


The atmosphere electricity collect system invented by eng. Jules Guillot is most ingenious and it relies on 
the electric siphon" [ m.n. -— the discharging devices or spark-gap used today from the protection of 
aerial electric cables against the atmospheric electricity ; Jules Guillot has thought to recuperate and to 
use that electricity | 


His method consisted in the direct "pumping" of the atmosphere electricity using a collecting device 
which had two antennae and several collecting rods. 


One antenna is vertical and it has a lot of rods scattered like an opened fan, with the tips against the 
zenith, for collecting the negative electricity which comes from the air ; the horizontal antenna is. 
orientated against the South and its role is to collect the positive electricity. 


The air electricity seems to have the double-polarity, as we can sec at two electrised clouds when between 
them apears the electric discharge. The air could have different electric charging and the ionisation 
егу heterogenous. The inventor Guillot used two separated and insulated 
irmature against the South ( more precisely, against the Equator...) and 
the negative armature against the zenith, 


We can see in the scheme 


the device P is the "collector apparatus" having 15-20 meters height ; it also has a lot of rods which 
altered fan-like, all this on top of an iron pillar ; and also an horizontal antenna $ oriented against 
the South ; the two antennae are disposed at 90 deg. angle forming the two armatures where the electrical 
tension must apear. As the height of the pillar inereases, the voltage increases more and more 


2.- a system of lightning-rods ( pl, p2, p3 ) for protection against discharges of atmospheric electricity 
during storms; 


3,- the regulator system (voltage regulator, etc) R ; 


4,- the electric resistors ( Cn ) for absorbing the parasite currents ; 


5,- the "electric siphons" which have the role of making a magnetic field as a good environment for the 
transport of the ionized fluid, absorbing the electricity from the air ; the El and E2 are their regulator 
devices 
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6,- ап auxil 
coil, used as starting device ; it works only when the system is starting. 

This collector device works very good for lighting and heating. The device made by Guillot had 
20 meters height on the total surfac 
for the industrial utilization of this 


collector engines. 


- as power supply for industrial ck 


French Patent # 551,882 
Apparatus for Capture of Electric Currents in the Atmosphere 
16 April 1923 
Considering the terrestrial globe like the inductor of a dynamo, where the extraterrestrial 


ether is the inductor of electric currents circulating in the atmosphere; the apparatus of the 
в through the device described below two perfectly distinct 


The device includes: 


1, The air sensor; 2, a series of lightning rods; 3, vacuum; 4, an array of resistance: 
vacuum; 6, witnesses. 


1. An aerial sensor mounted on a pole is composed of magnetic steel fixed and sealed by a 
porcelain insulator, and surrounded a base by a bronze ring which are screwed 32 points of 
soft iron, all forming antenna a pole. level beside it and isolated from the first, forming the 
2nd pole, is fixed a sharp point of magnetic steel fixed in the horizontal position and directed 
towards the south and movable to an angle of 45 i 

is also circled а ring of copper notches figure. 1 


2. A series of 6 lightning surge arrestors at corners between each pole and the earth and the 
various gauge: 


3. A first regulator form of a device similar absolutely similar to the aerial amtenna, but the 
two poles are superposed and opposed to the vertical point, and a copper disk connects to 

ground. Opposite the horizontal point, a ring of tin to which are welded tubes alternatively 
16 tubes composed each composed of copper-lead and iron-lead . The ring connects to the 
ground as shown in figure. 2. 


A second regulator form of automatic breakers balanced on 3 poles and two poles also 
equally balanced. 
4. A panel of resistances composed of wire mesh in bunches from different sections of glass 


tubes containing copper dust, coal and flowers of sulfur. 


‘Vacuum cleaners consists of a wooden box on each pole, 
which layers isolated with mica is made up of mercury, 
contaied in a copper tube. 


containing a porcelain vase in 
. coal, copper and sulfur, all 


6. The witness 


'omprised of ordinary incandescent lamps. 
Resume 


By the point at the zenith and the point to the south we channel two currents forming the two 
poles. We also protect from lightning. It regularizes the flow by a regulator and similar 
devices by a controlling cach devise of adequate strength of the current harmful nature of 
these devices do not have loads. The refined current is conducted by ordinary copper wires. 
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of 3 square-meters. Also, J.Guillot used and electrical transformer. 


sealed in a porcelain insulator. This point 
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French Patent # 565,395 


Combined Apparatus for Capture of Atmospheric Electric Currents with 
Immediate Implement; 


25 January 1924 


We know that earth with its constitution, its rotation and movement in space, provides the 
electricity in the atmosphere. The electrical currents escape into space or largely accumulate 
towards the equator, as a result of the greater periphery of the globe. 


In the atmosphere, there are two clearly distinct poles, i.e., clouds that can be electrically 
positive or negative; everything in nature shows this, otherwise it would be difficult to 
explain the lightning that occurs between the clouds and which are none other than contrary 
cloud electrical charges discharged by too close proximity. 


The invention relates to a set of devices capable of capturing the atmospheric electricity. 


So far, all searches made for this purpose has been to capture the atmosphere, i.e., that 
brought together into one system to capture two poles and opposes effect has been to destroy 
ог cancel each other leaving the amount as the difference of the strongest to weakest. 


Itis therefore easy to understand why, considering the two poles of air as about equal, it is 
almost impossible to measure some potential with the land, the highest on the lowest 
remaining which can be positive or negative, copper being the strongest of one or other of 
these polarities 


It is on this basis that all research until now have been made, and that is why we must 
consider that all the time, between the two poles captured in the atmosphere and not in any 
mixture of systems uptake, it is possible to obtain tension and intensity, a considerable and 
measurable power captured separately between the two poles and remaining isolated from 
onc another until their utilization 


In accordance with this invention, this collection is made by attraction of primary electrical 
currents in teh atmosphere, either positively or negatively charged, by an antenna that has 
two points absolutely isolated from one another, where one points to the zenith to attract 
negative electricity, and the other turned south, toward the equator to draws in the masses 
grouped in this area, 


This shows and proves the existence of atmospheric electrical currents, and that it is possible 
to capture them with specially designed equipment primarily acting as regulators, as the 
persistent difficulty encountered so far in realizing their capture lies with large variations of 
tension in which the current atmosphere is present in space, for each of the poles, and an 
overload could inevitably fatal. 


‘The patent in its present form of presentation does not cover the regulators or devices that are 
anticipated in the system, because they can be designed in different ways and give the same 
result, but covers the application and grouping of equipment operating as automatic relays 
with Variable influence to limit current tension to that chosen for utilization. 


‘These devices have a role associated with an overflow reservoir outside carrying excess 
liquid; these regulators will divert the excess voltage flows to ground. 


‘We can still absorb these regulators having filters because they have the sole purpose of 
diverting the post being used , currents that are not yet known but likely that we will call for 
simplicity, abnormal currents. [sic...] 
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‘The patent also covers systems for regulating currents, applied to each of the poles because it 
is recognized that the shape and tension of the currents of the two poles are not equivalent. 


‘The method of capture is by special antenna has directed two points in the atmosphere, as 
will be stated after this, with Boot ecoulement prior to the current atmosphere is also of great 
importance. 


Finally, the current atmospheric reception is adequate even with the installation of a post, 
which can be expected at any location without the need for special altitude, as has been 
attempted in previous efforts. 


We refer to the attached drawings: 


Figure 1 represents in elevation and side view an antenna that only has two points, to 
overcome an elevation ; 


Figure 2 is the end of one of the peaks, the horizontal: 
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Figure 3 shows schematically the table on which are mounted various devices or accessories 
that act as regulators of current tensions. 
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Figure 4 is a scheme of surge arrestors, and 


Figure 5 a table of resistances. 
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Fi g. 4. 


0 


The nec 


current form is as follows: 


‘sary arrangements to capture atmosphe: 


1. The antenna in figure 1 is formed with two peaks: the 1 is steel, supported by a bronze 
ring 2, surrounded by a spiral form 3; this point is oriented for attracting the zenith layers. 
of negative electricity and the other edge 4 contains copper coils 6, and is oriented south to 
the equator to draw in the masses grouped in this area. To use this antenna it suffices to be 
raised on a mast or pole to a height a little higher than that of surrounding houses. 


2. On the table lightning arrestors, contained 4, forms of 7 copper horns used to absorb 
large atmospheric discharges by certain time, as it would be dangerous to allow movement in 
the devices regulators 


3. On a table of two symmetrical systems regulators, Figure 3, one for each pole, to obtain 
and allow a regularization of large excesses in the current tensions, by automatically 
absorbing surges before passing over the surfacea chosen for the desired use. These 
regulators are represented on the drawing by the references R, R1, R2, R3, R4. 
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4. In the resistance panel in communication with regulators, these resistances are formed as 
spiral coils or screens 8, tubes 9 of glass filled with fine coal dust , aluminum powder, 
sulfur and fine copper dust. Finally, two special 10 processors and constitutes layers of 
metal forming an absorbant for harmful or abnormal currents, 


5. As а source of energy formed auxiliary batteries 11 and Ruhmkorff coils 12 to get into 
the antenna sufficient attraction by means of an adjustment of intensity, which once it begins, 
allows the constant flow of atmospheric current in the system. 


In considering Figure 3, which represents a sort of an installation scheme of the device, the 
reception of atmospheric electrical current will, as set out above, producing a priming of 
these currents. This boot is made in launching the system which is double to answer each of 
the poles, the current batteries 11 through 12 and reels going to the antenna, 


This boot will continue until the disposal of electrical current atmosphere 
onc or more table lamps L of resistance shown in Figure 5 


evident by the 


Once the lights illuminate it is advisable to charge the batteries to boot. Natural flow and 
constant currents will be captured by the regulators , Figure 3; they will regularize in tension 
and in amperage and then directed to use in table lamps. 


Ithas been said above that regulators R, etc., are intended and designed to automatically 
eliminate carth surge currents capture and abnormal currents that cannot yet be level but that 
these regulators could be replaced by devices with the same function, 


‘There is therefore no need to describe in detail and especially the claims. We only specify 
that these regulators must be proper protection for the purposes described above. 
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need be 90° to this, in the y vector in order to match the amplitude of vibration of 
the quasi elelctron/ positron. Thus this spin vector is known to be the same as that of 
electrons. This would account for the particle binding characteristics of the gluon 
force to the quasi electron. Given that the gluon would mathematically require the 
same spin axis as that of the quasi electron or positron, the gluon would be strongly 
associated with these particles and the force required to part them would increase 
with distance, which explains the characteristics seen experimentally with the gluon 
force. 


Moreover, as will be shown, the photonic component of the subatomic particles given 
in the above equations matches exactly the frequency of rotation of the electron. 


Nucleon Structure 


The mass (my) and the internal mathematical structure of the proton can now be 
directly calculated form the quarks. Thus the structure ofthe proton according to the 
Standard modet derives the combination of 2 up quarks and one down quark ( p = 
uud). As each quark has an estimated mass of 312.8 Mev (see eq. 13) then the proton 
(p) has in accordance with the Standard model a mass of 3x 312.8 = 938.3 Mev and a 
charge of +1, and may be given by the mathematical structure of the up and down 
quarks according to eq. 16,17; and is thus given by: 


Aoc y" Qni) 
rane’). Qe) 
TAS y" Qc) 


Which, gives the proton a net charge +1 and a mass of 938 Mev. 


Fifteen component gluons are required to be present in the proton, three gluons 
associated with each quasi electron particle. 


‘Therefore the structure of the proton can be mathematically derived by combining 
the structure of the quasi electrons and the term (s/c"^). Thus the structure of the 
neutron and indeed the overall structure of the nuclei can be determined. 


Similarly the structure of the neutron is given by the Standard model (n = udd), which 
‘can be written in short form as: 


14/36) Зе") 
n= о 24/30 ЗС") 
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L- the spark-gap individual devices which 
work in the manner to extend the electric 
arc of the accompanying electric current ; 
2,- the coils which produce the magnetic 
field for the magnetic blowing ; 

3,- the electric shunt resistances in parallel 
connection on the blowing coils, with the 
role of reducing the current inside this colis 
4,- the disc with unlinear resistance ; 

5,- electrical resistance for the homogenous 
distribution of the electric field in all the 
elements of the spark-gap. 


Jn Jules Guillot scheme, that kind of de- 
, vice could be used for leading the current. 


Spark-gap element with circuit for the magnetic blowing of the electric fascicle 
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b,- the tube spak-gap ; 
t- the time 


—4 


Ф C ' The tube spark-gap has the aerial spark 
2 bap with the electrodes 5 and 6 disposed 
at the insulator 8 extremities ; and one 
sep, we-over spark-gap device between the 
_T "ro4 and the electrode 1. 
Af start, the first spark apear in те aerial 
spark-gap and then, the electric dicharge 
— goes to the gas-producing tube 7, where if makes 
4) te arc-over, The local pressure in the gas allow 
the electric arc extinction, after managing the 
over electric tension into soil. The capacity C 
which is created between the external ring 3 and. 
the rod 4 is bigger than the Capacity C,befween 1 an 2 
in that manner, when the overtension apears, the 
t) auxiliary spark-gap 1, 2 will start working and then, 
the main spark-gap 1, 4. In this circuit, the electrode 9 is connected at the 
aerial electric line and the electrode 1 at fhe Earth. 
In the image above, it is an classic mbe spark-gap used for the protection of | 
aerial electric cables. The atmospheric electricity is discharged in soit and 
lost... The Guitiot's inventions used that kind of devices for teading and ab- 
Iserbing of the atmospheric electricity. 


БАКША, 
(їп The Invention Encyclopedia, рр. 204-207 ; 1930, 


bert : "Practical Utilization of Atmospheric Electricity"; 
eo. Constantinescu, Ed. ) - 


htptwacrexcesearch comigullotguillot him 


rant 


ЕЛ 


Jules Guilot Atmospheric Electric Generator rcl & 2 French Patents 


Utilizarea practică a electricității atmosferice 


Pimantul ca şi celelalte astre, posedă o electricitate proprie 
negativi in interior, iar aerul care-l inconjoar este pozitiv. Po- 
tonfialul sau tensiunea cleetrieü a aerului se mirogto pe тайнага 
ce ne ridic in Паліто, astfel ей putem spune că intensitatea 
electrică este proporțională cu inilfimea (după lueririle remar- 
cabile ale Iui Franklin, Quetelet, Lord Kelvin, Mascart, Joubert 
# a altor mari savanți fizicieni). 

Observațiile făcute recent, au arătat că aerul rogiunilor inalto 
dela 6000—7000 m este foarte incăreat eu electricitate pozitiva, 
a carci explicație se detoreste frecării fotosferei s fere 
terestre, prin invirtirea pámántului in jurul soarelui cu mai mult 
Че о sută de mii de km ро ori. Aceastî frecare directi in fluidul 
eteric ambiant, face ca aerul si se incarce еп electricitate pozi- 
tivă prin influență, iar pământul si se Incaree negativ. 

Intre cele două medi, fluidic (aerul) şi (pimántul) materie, 
ştiinfa ne spuno, ei in partea de jos а atmosferei, pe timp frumos 
ım centimetru cub de aer ionizat, confine cirea 800 particule 
са ioni pozitivi şi 680 ioni negativi (electroni). 

Pimántal se comportă ca un enorm conductor incărcat negat 
respingind electroni si atrügánd ionii pozi ast atracție 
а ionilor pozitivi determina un curent electric, zis si curent de 
conventiune. E un fel de bombardament invizibil supus variațiunilor 
zilei si а sezoanelor, putàndu-l evalua aproximativ la o densitate. 
mijlocie remarcabili, dela 2 10" sau a 30 quatrilion 
por pe om cub, соса ce dà pentru intreagă suprafață a pimán- 
tului un curent formidabil, de 1500 de ampori. 

Se pune Intrebarea eum un astfel de curent poate si-giintrotie 
mereu acelaşi sens? Aceasta este enigma pe care ne-o punem, 
studiind curenții naturali ai atmosferei noastre, presupunem cà 
poate si fio о legiturá a acțiunii emanațiunilor radioactive. Aceste 
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tive grele, se güsese de obiceiu 
mánt ceca ce ne explici marea 


'emanatiuni fiind din gaze radi 
in mare abundență aproape de 
ionizare observată in general în grote şi caverne. 

lonizarea atmosferiei poate de asemenea fi produsă in parte, 
foarte pătrunzătoare si de diferite sub- 


stante ise in subsolul pământului. De asemenea 
poate si mai fie, tinând seama de acțiunea «Calei Lactee » gi de 
rea luminei solare, foarte bogată in radiajiuni ultraviolete 


precum si a electronilor emişi direct din radierea cidurii solare 
de circa 6000 de grado. 

"ptarea electricității atmosferice a fost utilizată in Franța 
prin cabluri aeriene montate pe Mont Blank, jar in Germania 
prin cabluri susținute de baloane captive. 

Sunt mai multe sisteme, vom da pe seurt 
procedeu, inventat de ing. Jules Guillot, bazat pe sifonul electric, 
Procedeul consistă de a pompa direct din atmosfera, electricitate 


sel mai ingenios 
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prin ajutorul unui aparat de captare, format din 2 antene aeriene 
fio serie do bobine după cum se vede tn fig. 108. Una din antene 
este verticală in formă de evantaiu dirijat cu vanfuril ойге 
zenit, pentru a capta electricitatea negativi din заток ea. 
care este orizontalî, este dirijată citre Sud, pentru a сара lecti 
citate pozitivi 
Electricitatea in aer pare să fie cu. 
пор, а. dublă polaritate, după oum se vede la 
FS 2 пой eloctrizafi, cari deplasându-se 
in seascontrar, dan naştere unei seated 
(alge) оды distanța respectiva poate 
sî fo strabituta de puternica lor di 
forențä de potential, Straturile de гер 
Че density diferita, mu sunt toate 
antrenate de aceeaşi viteză prin то. 
talia pimdntulni, ele so olectrizeara 
deci prin frecarea decalajului lor res- 
m 
costo sunt considerafiunile ce Law 
few po inventator să aşeze In al. 
mosterà doi poli complet distincti şi 
perfect izolați, al cărui pol positiv $ 
(fig. 100) poate fi dirijat In dincefiunea 
Sudului, şi a celuilalt negativ P, im 
direcfiunea zenitului, Tig. 109 amati 
schema montajului çi a conexiunilor 
compuse dupa cum штей: 1. dintr'o 
antenă dublã aorianā, montată pe 
stâlpi de 15—20 m паре. Această 
parte care se mai питере Н aparat 
de captat, esto format din vürfurle P, dispuse In evanta mm 
УВЫ unei tije de oțel dirijate cte zenit, pentr a гама 
оше negativi ai atmosferei şi dintr'o altă antenă об 
а carci săgeată este Indrepiatà către sud 5, alioi citro equator. 
pentru a recepta curenții pozitivi. Aceste doui рад: divum: 
1а unghiu de 9, formează cei doi poli al eurentului aerian, 
а оше diferență de potențial este suficientă pentru a permite 
utilizarea есенди atmosforico. 
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French Patent 4 551,882 


Appareil Capteur de Courants Electriques dans L'Atmosphere 
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BREVET D'INVENTION. 


XII. — Instruments de précision, électricité. 


N° 551.882 


5. — Propecrion ne t'csoruerrf, uorevuns балети дове. 


Appareil capteur de courants électriques dans l'atmosphère. 
М. Jores GUILLOT résidant en France (Tarn-et-Garonne). 


Demandé 10 27 septembre 1921, à 15" 207, à Paris. 
Déliveé le 15 janvier 1923. — Publié lo 16 avril 1923. 


[Beret d'invor 


Considérant le globe terrestre comme l'i 
Чой d'une dynamo, dont? éther sapraterrostre. 
ost l'inducteur, des courants électriques circu- 
lent dans l'intervalle c'est-à-dire dans la couche 
atmosphérique; linventeur capte au moyen 
de lapporeil décrit ci-dessous deux de ces 
courants parfaitement distinets et élimine les 
autres. - 

L'appareil comprend. 

1° Le capteur aérien; 2° une série de pa- 
rafoudres; 3° les régulateurs; 4° un tablenu 
de résistances; 5° les aspiralours; 6° les. lé 
moins. 

1% Le capteur aérien monté sur un poteau 
est composé d'une pointe d'acier aimanté fixée 
par scellement sur un isolateur porcelaine et 
cerelée à sa base par une bague de bronze sur 
laquelle sont vissées За aiguilles de fer doux, 
le tout formant l'antenne d'un А сбб et 
isolé de in preuibro, forment fe 4 pole, est 
fixée-une pointe d'acier aimanté dans la posi- 
tion horizontale et dirigéo vers lo sud dont la 
base coudée à 45° et sell6o sur un isolatour 
porechine. Cotte pointe est également cereléo 
ane bague de cuivre à encoches fig. 1. 

a° Une série de 6 parafoudres à cornes 
entre chaque pôle et la terre et à écartements 
variés, 

3° Un premier régulateur formé d'an ap- 
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рагай absolument semblable au capteur jo 
arien, mais ayant les deux pòles superposés, 
et, opposé à la poini verticale, un disque do 
cuivre relié à la terre. Opposé à la pointe ho- 
rizonlale, une roue à jante d'étain sur laquelle 
sont soudés altornativement 16 tubes com- 35 
posés eux-mêmes de deux métaux soudés + 
cuivre-plomb et ferplomb. Cette roue est re- 
lige à la terre par son pivot fig. з. 

Un deuxième régulatenr formé d'appareils 
à déclanchement automatique au nombre de 4o 
3 par pôles et deux baseulatours également 
par pôles. 

0% Un tableau de résistances composé de 
fils де maillechort en boudins de différentes 
sections, de tubes en verre contenant des pous- 45 
sióres de cuivre, du charbon do cornue et do 
la fleur desoufre. 

5° Les aspirateurs composés d'une bolto en. 
bois-sur chaque pôle, contenant un vase de 
porcelaine dans lequel par couches superpo- 5 
эбе ot isolées au mica est placé du mercure, 
do l'étin, du charbon, du cuivre ot du soufre, 
tout traversé par une tige de euivre. 

6* Les témoins composés de lampes à in- 
candescence ordinaires. 55 


visu. 
Par la pointe ou zénith et par la pointe ou 


ттт 
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sud nous canalisons deux courants formant les 
deos pòles. On protège lensemble par des 
parafoudres. On régularise le débit par un 
régulateur semblablo et par des appareils à 
$ dédanchement commendant haen des réie 
tances appropriées de la nature du courant 
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nuisible dont ces appareils sont chargés. Les 
courants épurés sont conduits aux témoins 
par des fils de cuivre ordinaire. : 


Jess GUILLOT, 
Moissae (Taret Garonne). 


` XII. — Instruments do précision, 
5. — Раоооопох эв v'fcaernarné, xorress ftnernaus. 


6éleotricité. 
7 N° 565.395 


Dispositit combiné pour capter les courants électriques atmosphériques 


aveo application immédiate. 


М. Jores GUILLOT résidant ей France (Allier). 


Demandé le 6 avril 1923,.à 11^ 30™, à Paris.. 
Délivré le 7 novembre 1923. — Publié lo 25 janvier 1934. 


On sait que la terre, par sa propre consti- 
tution, sa rotation et son mouvement dans 
espace, fournit à elle seule l'dectricité que 
Ton wtiliso et qui est- en suspension dans Tat- 
mosphère. Les courants électriques, qui s'é- 
‘Chap pent de 1a surface du globe, montent di- 
подошел! dons l'espace où les grandes masses 
sont accumulées vers l'équateur, par suite de 
Ta plus grande périphérie du globe. 

Dans Tatmospre, lr deus ples par- 
faitement distincts, c'est-à-dire que des nuages 
peuvent tre électrisés, soit d'lectriiló posi- 
tive ou négative; ceci, tout dans la nature lo 
démontre, sans quoi, il serait difficile d'expli- 
quer la provenanee des éelairs qui se produi- 
sent entre los nuages et qui ne sont autres que 
des nuages. chargés d'électricité contraire et 
qui. s'amorcent entre eux par un trop grand 
rapprochement, 

"invention dont il-s'agit concerne un. dis- 
prins dun ensemble d'appareils aptes 

Ja captation dé ces courants atmosphériques. 

Jusqu'à co jour, toates les recherches faites 
dans ce but ont été de capter dans 

‚ sphbre une seule catégorie de courant 
sphériques, c'est-à-dire, qu' 
un mêmo дв captation, deux pòles 
opposée et dont P'ollt a ét de se détraire ou 
do s'annuler Pan à l'autre laissant comme quan- 


» tité que Ja différence du plus fort au plus faible. 
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T sera done facile de comprendre pourquoi, 
en considérant les deox piles puel 
atmosphérique comme’ peu pris égaux, il est 
presque impossible par certains temps de me- 
surer le potentiel avec la terre, du plus fort 3! 
sur le plus faible subsistant et qui peut étre 
post ou абий, айши que le plus fort est 
do Tune on de l'autre de ces polarités, 

C'est sur cette base que toutes les recherches 
jusqu'à nos jours ont té faitos ot est pour- Ai 
quoi, il fant considérer que par tous les temps, 
entro les deux ples captés dans Tatmosphre 
et non mélangés dans aucun des systèmes de 
captation, il est possible d'obtenir, en tension 
et en inlensit6, une puissance aussi considé- 4 

qui sera me- 


per anriton dans l'atmosphère ап moyen 
l'un amorcage des courants leetriques , soit 
positif oa négatif, par une-antenne à deux 
ntes absolument isolées l'une de l'autre, 
lont l'une tournée: vers le zénith attire les 5 
couches еді négative, et Гао, tour- 
née vers le sud, paiso vers 'équateur, dans les 
asses, groupées dans celle zone. 
Сас exposé et l'existence des courants dloc 
triques 'atnosphériques étant prourée, il est | 


E 
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poser d'appareils spéciaux étudiés surtout pour 
Joner le rôle de régoliteire, евди que la 
dificult persistante rencontrée jusqualors 
5 pour réaliser [а coptation incombo aux grandes 
variations do tensions sous lesquelles lcs сов 
rants atmosphériques se. présentent dans f'es- 
cs, pour chacun des piles, et dint соп. 
ment dans un poste do captation serait 
о inévitablement funeste. К 
р Le ребе res sa on. йен 
tation doit done couvrir, non pas le ou les dis- 
positifs régulateurs qui sont prévus dans le 
Système, car ils peuvent dtre conçus d'ane fagon 
$ toute difiérente et donner le même résultat, 
mais sur 'application raisonnée e le groupe” 
ment d'appareils fonctionnant automat 
ment et intervenant chacun comme 


Ces appareils ont un réle assez connexe 


arec celui dê trop pleine sur un réservoir qui 
cheminent à l'aiéreur Tesis de liquidos 

5 iti eis régulatéurs détourneut Pexcès de ten- 
sion des courants à la torre. 

On peat encore assimiler ces régulateurs à 
des filtres car ils ont pour but de détourner 
du poste d'utilisation, do courants qui ne sont 

о pas encore de nature eonnae mais que pour 
simplicité on appellera courants parasites ou 
snormaux. 

Le brevet portera aussi sur le eystüno de 
régulation des courants, appliqué à chaeun 

5 des poles, car il est reconnu que la forme et 
la tension des courants aux doux pes ne sont 
pis équivalentes. 

- Le modo de eaptation-par antenne spéciale. 
à-deux pointes orientées dans l'atmosphère, 

э comme il sera indiqué ci-après, avec amorea; 
таць pour Todentot dar enr es 
mosphériques est aussi d'une grande impor- 
tance. 

Enfin lo réception des courants atmosphé- 

5 riques se fait à l'endroit méme de installation 
du poste; celui-ci peat étre prévu en un lieu. 

lose ain, ient йде par 
culière, comme cela а été tenté dans des essais 
neus. 

s P he Id diis ана auzquels on s 
réfère 

La fg. я représente- en gration’ ot en 
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coupe partielle Fantenno soulo, à deux pointes, 
пота drat; 
Та fig. 2 est le plan de Tune des pointes, 5 
ediciones a 
Та fig. 3 montre schématiquomeat le ta- 
bleau sar lequel sont montés les divers appa- 
тей, ou accessoires qui joueat le rôle de régu- 
lateure des tensions de courants, 6 
La fg. & est un schéma de parafoudre, ot 
La fig. 5 un tableau de résistances. 
Le dispositi nécessaire àla captation des cou- 
rants atmosphériques est formé commo soit : 
1° D'une antenne, fig. +, formée de deus б 
pointes dont Tune s'est en acier, supportée 
par une bague de bronze а entourée d'une spi- 
rale 3 formant. self; cette pointe est tournée 
vers lé zénith por attirer les couches d'dlec- 
219616 négative; Tantre pointe á comporte un 7 
cadre 5 de luit branches supportant des spi- 


| roles de cuivre 6 et est tournée vers le sud 


puisor vers l'équateur dans les masses 
ا‎ dans pese, Poar l'utilisation de 
‘сене antenne il suffra qu'elle soit portée par у 
‘un mát ou poteau de Recerca pea supé 
rieure à celle des habitations eavironaantes, 
зе D'un tableau de parafoudre, fig. û, 


|, formé de cornes de cuivre 7 servant à absorber 


lot tzos grossos рые 8 
ır certains temps, Й serait dangereux de 
issor cirealec dans les appareils régulateurs. 
3° D'une table de deux systèmes symétri- 

ques de régulateurs, fig. 3, un pour chaque 


pole, qui permet d'obtenir une régularisation $i 
Fs grate dans les tensions des courants en 
absorbant automatiquement les surlensions 


dépassant la tension choisie pour l'utilisation 
désirée. Сев iteurs sont représentés sur 
Je dessin par les référoncos R, КО, R3, B®, Re, gc 
4 D'un tableau de résistance en commu- 
nication avec les régulateurs, ces résistances 
sont formés de spirales de maillechor 8, de. 
tubes g de verre remplis: de poussiüro fine de 
charbon de cornue, de poudre d'aluminium, gt 
de soufre et do poussière fine do cuivre; enfin, 
deux appareils spéciaur (o formant transfor- 
mateurs et consütués de couches de métaux 
absorbant certains courants nuisibles ou anor- 
5° D'unosource auxiliaire d'énergie formée 
de piles 11 et de bobines Rulimkorif їз per- 
metiant d'obtenir dans Гавіеші une attrac- 
tion suffisante an moyen dun. dispositif de 


E 
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réglage d'intensité qui, uno fois апогей, per- 
met l'écoulement constant des courants de Vat- 
mosphère dans le système. 
D cansidéran ja ig 3 qui représente en 
5 quelque sorte le schéma d'installation du dispo- 
sitif, a réception des courants électriques atmo- 
sphériquessofero dela façon indiquéc ci-dessus, 
en produisantun amorcoge de ces courants, Cet 
amorçage est fait en lançant dans le système qui 
о est double pour répondre à chacun des pòles, 
de courant des piles 1 1 passant par les bobines 
12 et se rendontà l'antenne. 

Cot amoreago sara maintenu et réglé jusqu'à 
ce que l'éeoulemont des courants électriques. 
atmosphériques se soit manifesté par allu- 
mage бо cu plusieurs lampes] da tableau 
des résistances représenté en fig. 5 portant la. 
priso d'utilisation, | 

Dès que l'allumago'dos lampes sera constaté 
on sera averti de la captation des courants at- 
mosphériques et on pourra couper le courant, 
des piles d'amorçage. L'écoulement naturel et 
constant des courants captés se produira dans 
les appareils régulateurs de la table, fig. 3; 
i ils seront régularisés on tension et en nature 

puis dirigés an tableau des lampes pour utili- 
sation. 

H a été dit cidessus que les régalateurs. 
R, etc., étaient prévus el conçus pour di: 
miner automatiquement à la terre les surlen- 
sions des courants captés ainsi que les courants 
anormaux qui ne peuvent encore Otro classé. 
mais que ces régulateurs pouvaient âtre rem- 
plas pu dos appareils aat lo méme ote, 

П n'y a donc pas lieu de les décrire en dé- 
tail et de les rovendiquer spécialement. L'aye- 
nir seul précisera si cos rógulatours doivent 
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faire l'objet d'ane protection propre pour l'ap- 
plication déerito ci-dessus j 


sous. 


Dispositif combiné pour eapter les courants. 
dlectriques atmosphériques avee application 
immédiate, caractérisé : 

1* En ce que l'organe de caplation est une 
antenne à deus branches orientées différem- 
ment, Tune vertical avec self est tournée vers 
le zénith pour puiser les courants négatifs, 
autre horizontale comporte un plateau cen- 
tral avec enroulement de fil et est orientée 
yers lo sod pour puisor les courants positifs; | 
orientation des pointes restant fonction du 
Tien terrestre ой se fait Ja captation des cou- 
tants considérés. 

2° En ce que l'écoulement des courants 
atmosphérique: dans le syolème rester est £ 
subordonné ù un amorcage qui consiste lancer 
dens l'antenne un courant provenant d'une 
source auxiliaire, tolle que des piles reliées à 
des bobines de Rabrakorf. 

3° En ce qu'un tableau parafoudre est in- € 
неон ests Гаров on e puse do existe 
ot le tableau des régulateurs pour préserver. 
Tinstallation on éliminant à la terre les dé- 
charges brusques atmosphériques. — 

4° En ce que les régulateurs sont disposés € 
suivant deux sysièmes symétriques correspon- 
dant à chacun des pòles des courants atmo- 
sphériques, 


J. GUILLOT. 
би роет + 
Y. Ритон, 


Parts List 


Steel Rods, magnetic, 2 
Insulator, porcelain 
Ring, bronze 

Rods, soft iron, 32 
Ring, copper 

Surge Protector 
Disk, copper 

Ring, tin 

Tubes, steel 

Rx Cu-Pb, Fe-Pb. 
Breakers, automatic 


Resistances : Wire Mesh, Glass Tube. Cu, C, S powder 


Vacuum Cleaners : Box, Jar, Mica & 


Mtp: reresearch comigulotgulot him 


ETT 


p] Jules Guilot — Atmospheric Electric Generator — Article & 2 French Patent: 


‘Tube, copper; 
Rx: Hg, Sn, C, Cu, S. 
Ba 
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US 2003/0114313 AL Jun. 19, 2003 
40 


‘The mystery of the stability of the neutron may now be addressed. A neutron outside 
the nucleus has a half life of approximately 6 seconds. Inside the nucleus however, 
the stability of the neutron, provides the atom with its stability. The three 
dimensional structures described may now provide the clues to this stability. 


The compostion of the quarks now logically explains the apparent “fluid” 
characteristics of the subatomic particles, and some free exchange of the quasi 
electrons and gluons would be expected to occur within a nucleus. 


This would occur to to give the structures stability and this in turn would allow the 
decresed binding energies seen in these structures. As has been shown by the metric. 
tensor structure of matter (eq. 4-6), the preferred conformation is a 3 x 3 structure. 


This can be acheived by donating a quasi electron and a quasi positron along with 
three associated gluons each; from the proton structure to that of the neutron. The 
proton would then contain three positrons and a total of nine gluons 


The stable nuclear proton conformation would now be : 
p= 3(4/3uc)".3¢u/c") (13) 
This can form a stable 3 x 3 conformation. 


Thus the probable structure of the stable nucleonic neutron (n), would now contain a 
total of three quasi positrons and three quasi electrons along with their respective 
eighteen gluons and is represented by an equation, which also forms a 3 x 3 
conformation: 


TE A (ус) (arat 
n = "Мао. (nc). (ааа (26) 
Зло?) 2167). (4132 


Viewed in three dimensions the configuration will allow the positron components of 
the neutron to be placed interiorly and the electron components exteriorly, in 
keeping with experiments that suggest that the neutron core is positive an the 
exterior is negative. This polarised structure in tum will enable the neutron to bind 
the protons of the nucleus together. 


an 


United States Patent 
Ogram 


ТИИ 


0500785547682 


05 7,855,476 В2 
Dee. 21,2010 


(10) Patent No.: 
(45) Date of Patent: 


65 


06 


6o 


ATMOSPHERIC ELECTRICAL GENERATOR 
Inventor Mark Ellery Ogram. 7505. Freeman 
Rd. зав AZ (US) 85748 
Notice: Subject to any disclaimer, the term ofthis 

patent is extended or adjusted under 35 
USC. Isi by 254 days 
Appl. No: 12/218,297 
Filed: Jul. 14, 2008 
Prior Publication Data 
US 20100007218 A1 Jan. 14,2010, 
mci. 
Hox 1100 (00601) 
ос 3077145: 307/140; 


Field of Classification Search 307149 
307/1457 248/30, 31; 17472: 361212, 215-218, 
361/230, 231 


See application file for compete search history 


References Cited 
US. PATENT DOCUMENTS 

SMART A $ S1001 Рака an 

ИЛЫ А 11912 йш К 

пан А 2 оло Pianon dox» 


48 


3121196 А ríe E 
Ane А * nm E 
diras А * SIND abends м 
Enson mi Caper ETT 
pos pr 

7016785 B2 32006 Makela et al- 

FOALS Di 42007 Kaikan etal 

7375402 B2 52008 Calhoon tal. 

F330 BI 62008 Мизи 

TET Mo 72008 Fukumoto etal 


* cited by examiner 


Primary Examiner Five M Fleming 
C) itor Agent, or Firm Май Ogram 
6n ABSTRACT 
A mechanism 1o tap an electrical source which uses an aircraft 
(preferably a lighter than air balloon) tethered bya conductive 
Jine. The conductive line is extendaDwithdrav by a winch 
motor to adjust the altitude ofthe aircraft, The conductive line 
is isolated from the ground and an electrical conductor is 
connected to the conductive line and o an electrical lad. In 
{his manner, static electricity generated in the atmosphere is 
gathered for use. 
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ATMOSPHERIC ELECTRICAL GENERATOR 


BACKGROUND OF THE INVENTION 


This invention relates to the production of electrical energy 
and more particularly to the production of electrical energy 
from the atmosphere 

Everyone is familiar with Benjamin Franklin s kite experi- 
‘ment of 1752. Using a kite whose string had become wet, 
negative charges from the passing clouds flowed into the 
Siring, down to the suspended key, and then imo a Leyden jar 
Via à thin metal wire. Franklin was protected by а dry silk 
String: but, when Franklin's knuckle came too close to the 
ey. he received a strong shock. Fortunately, Benjamin Fran 
‘Klin was no killed, others who tried this same experiment 
were not so lucky. 

‘Since then, the formation of lightning has remained some- 
thing of a mystery. Lightning bots are triggered when a 
negatively charged cloud base indices positive charge from 
the ground, thereby forming a “pathway” for the discharge of 
the collected electrical energy. 

Lightning ravels up to 60.000 miles per hour with а flash 
hat is brighter than ten million 100-watt lightbulbs. This 
wattage is as much power as is produced by all of the elec- 
icity plans in the United States and with a voltage of up to 
300 million vols. 

Itis this very fact, Ше power within lightning is immense, 
that has prevented any successful collection of the electrical 
energy fom lightning. The electricity in lightning is fa 100 
extreme for current technology to harness. 

‘While lightning has attracted а energy starved industrial 
‘world, no one has developed any technique lo hamess this 
naturally occurring electrical source, 

1 clear there îs a continuing пека foran electrical source 
other than carbon-based fuels and that the naturally occuring 
electricity in the atmosphere is being ignored 


SUMMARY OF THE INVENTION 


The invention is a mechanism which taps into the naturally 
occurring statie electricity in the atmosphere. Whereas here- 
fore, the attempt to garner electricity [om the atmosphere 
has focused exclusively on capturing lightning, the present 
invention syphons off the static electricity which is generated 
from any agitated air and avoids lightning. 

Lightning is only the final discharge of the static electricity 
whether that lightning i нан lightning. cloud-to- 
around lightning, orinter-cloud lightning, Orbertypes of inal 
discharges are known as hent lightning, summer lighting, 
Shoot lightning. ribbon lightning. silent lightning. ball ight 
ning, bead lightning. elves, jets, and sprites, Well before these 
discharges are observed, as the atmosphere becomes agitated 
by wind or thermal activity static electricity is being gener- 
sted 

The present invention recognizes that this static electricity 
в being formed and creates a mechanism to capture i 

The mechanism ofthis invention utilizes an аттай such as 
a lighter than air balloon. While the preferred embodiment 
uses a foil balloon, a variety of other aircraft are obvious to 
those of ordinary skill in the art, including, but no limited to: 
sliders, rubber balloons (such as weather balloons) аху. 
oriented polyethylene terephthalate polyester film balloons, 
and latex balloons. 

‘Within this discussion, the balloon is referenced, but, 
invention is not intended о be limited solely to balloons 

"The balloon is sent aloft and is tethered by a conducive 
Jine In this context, the conductive line may be any obvious 


he 


2 
to those of ordinary skill in the ап. For the preferred embodi- 
ment, the conductive line is а generically referred to as a 
“poly-rope” and is commercially available through а variety 
ofsources A suitable conductive line is described in US, Pat 
No, 5,203,542, entitled “Apparatus for Improved Electric 
Fence Wire Construction for use with Intensive Grazing” 
issued Apt 20, 1993, to Coley, etal, and incorporated hereialo 
by reference. 

The conductive line is played aut ofa winch to control the 
altitude of the balloon. The motor controlling the winch is 
fable to reverse direction to both extend and withdraw the 
conductive line which is wrapped around a spool on the 
winch. The winch/spool combination are part of a base unit 

їп some embodiments of the invention, the spool is con- 
structed of rubber so as 1o insulate the conductive line from 
The winch assembly. In this embodiment, only the conductive 
line is charged by the atmospheric statie electricity while the 
winch remains пешти. 

Th yet another embodiment, the winch/spool are part of a 
base unit which itself isolated fom the ground by an insu- 
Imor. In this embodiment, the entire base unit is charged by 
the atmospheric static electric 

A conductor, such as an insulated wire, is electrically con- 
nected to the conductive Jine. In one embodiment, where the 
conductive line is electrically isolated from the spool and 
‘winch motor. the conductor i connected tothe conductive 
Tine In the embodiment where the conductive line is electri- 
cally connected to the base unit, then the conductor is con- 
nected anywhere on a metallic base unit 

"The other end of the conductors connected to a load. The 
Joan this case can be any of variety of electrical ок well 
known to those of ordinary skill in art, including. bot aot 
Грей to a motor а battery system, or the electrical prid for 
the system, 

Ta e prefered embodiment, a senor array is used io 
monitor the activities both at the base unit (such as electrical 
‘low within the conductor) and in the surrounding locale. 

A sensor monitoring the electrical low (ie. voltage and/or 
current) within the conductor is used to monitor the electrical 
activity within the conductor. 

Inthe preferred embodiment, a lightning sensor monitors 
{or lightning activity within the locale. Аз noted earlier, the 
electrical characteristic of lightning is so extreme that ideally 
this discharge is avoidedasit might damage the mechanism of 
this invention. 

The sensor array is utilized by a controller, such as micro- 
processor, programmed to operate the mechanism as outlined 
herein. 

“The controller operates the winch motor to extend or with- 
draw the conductive line and by extension the altitude of the 
balloon The controller is programmed to operae the winch 
by monitoring the electrical characteristics of the conductor 
and adjusting the balloon's altitude to maintain these charac- 
teristics within the conductor within а preset range. 

“This preset range is established either in the base program- 
ming ol the controller or is established by an operator of the 
system, 

As example, by controlling the amount of curent being 
withdrawn fiom the atmosphere, the mechanism operates 
Within safe range and also provides a relatively stable cur- 
Fen low from which а variety of activities can take place 
(uch as DC-AC conversion) 

The controller also utilizes the lighting sensor to protect 
the mechanism from a lightning strike. Should lightning be 
detected within a pre-determined ange (as established by the 
software or defined by an operator), then the balloon is pulled 
down to minimize the risk of damage from a lightning strike. 
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The invention together wth various embodiments thereof 

willbe more fally explained by the folowing description of 
the accompanying drawings. 


DRAWINGS IN BRIEF 


FIG. 1 diagrams the preferred embodiment of the inven- 

FIG. 2 illustrates the collection of the negative charged 
particles in the atmosphere. 

FIG. 3 is a flowchart of the operation of the controller for 
the prefered embodiment of the invention. 

FIGS. 4A. 4B, and 4C are clecricl schematics for han- 
‘ding tho static charge rom the atmosphere. 

FIG. S illustrates а conductive line used їп the preferred 
embodiment of the invention. 

FIGS. 6A and 6B illustrate an alternative conductive line 
‘creating an ionized pathway for the Пом of the static charges 
Trom the atmosphere 

FIG. 7 illustrates the controller of an alternative embod 
ment and the associated safety devices. 

FIGS. SA ond 8 illustrate wo embodiments of enhanced 
electrical collection leads 


DRAWINGS IN DETAIL 


FIG. 1 diagrams the preferred embodiment of the inven- 
sion 

"Balloon 10 is an aircraft which, in this illustration, is а 
lighter than аи balloon. Wings 104, extending irom the body 
of balloon 10. provide additional it in air Dow 18. Тай 108 
helps to stabilize balloon 10. 

Balloon 10 is tethered to the ground via conductive line 12. 
As noted earlier. a variety of configurations and materials are 
available to serve as conductive line 12. In this illustration, a 
poly-wire is used Polyawire is commercially available 
through а variety of vendors, including. but not limited to 
Jeffers Livestock and Zareba Systems, Inc, of Ellendale, 
Minn. 

In this embodiment, located proximate to balloon 10, is an 
electrical collection enhancement lead П which assists in the 
collection of the satie eletial charge in the atmosphere. 
Electrical collection enhancement lead 11 is configured to 
attract the statie charge and conduct the charge into the con- 
ductive line 12. 

"The electricity ows down the conductive line into spool 
13, where the conductive line 12 is collected and either with- 
drawn or dispensed through operation of winch motor 14 

"Winch motor 14 and spool 13 are mounted onto base unit 
16 which в electrically isolated from ground 7 wing insulator 
17. Note, in this embodiment of the invention, when electric- 
ity seing collected from the atmosphere, the entire base unit 
16 becomes charged. In another embodiment ofthe invention, 
spool 13 is constructed of rubber, thereby preventing base 
‘unit 16 from becoming charged, thereby restricting the charg- 
ing from the atmosphere to only conductive line 12. 

‘In this embodiment, conductor $ connected to base unit 
16 (since the entire base unit 16 is charge and the base unit 
is metallic) to communicate the electrical current to load 5. 
Conductor 6 is ideally an insulated wire. 

The electrical current through conductor 6 is measured 
using senior 

"In thealtemative embodiment discussed above. where only 
the conductive line 12 is charged, then conductor 6 is con- 
nected to conductive line 12 

Controller 15, located in this embodiment on base unit 16, 
operates winch motor 14 in response to signals from sensor 8 
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measuring the current being discharged to load 5) to maia- 
tin the current ow within a pre-defined range. As the current 
‘ow diminishes, then the conductive line 12 extended from 
spool 13 1o increase the altitude of balloon 10 o that more 
static charge from the atmosphere is gathered: as the current 
How falls exceeds a preset level, conductive line 12 is with- 

drawn ошо spool 13 to decrease the statie charge being col 

lected from the atmosphere. 

“The range of current fow through conductor 6 is ideally set 
by the program, although some embodiments of he invention 
permit an operator to establish this range of operation. 

In an alterative embodiment, the sensor monitoring con- 
ductor 6 monitors the voltage therein. 

Inthe preferred embodiment ofthe invention, controller 15 
is also equipped with a lightning sensor 19. Та this embodi- 
‘meat, when lightning is sensed within а preset range, then 
substantially all of conductive line 12 is wound nto spool 13 
то pull balloon 10 near the ground and protect the entire 
mechanism from being damaged from a lightning discharge. 

їп the preferred embodiment, the "sae" distance form 
lightning is set in the programming of controller 18 and is 
ideally two miles; other embodiments permit the operator 1o 
“safe” distance. 

There are a varicty of lightning sensors wellknown to those 
of ordinary skill in the ап, including, but not limited to those 
described in: US, Pat, No. 7,016,785, entitled “Lightning 
Detection" issued to Makela, etal. on Mar: 21, 2006: U.S. Pat. 
No. 6,829.91 1, ented “Lightning Detection and Prediction 
Alarm Device" issued to Jones, ct al. оп Рес. 7, 2004; US. 
Pat. No. 7.200.418, entitled "Detection of Lightning” issued 
то Karikuranta, et al. оп Apr. 3, 2007; and US. Pat. No. 
(6961,62, entitled "Systems and Methods fr Spectral Cor 
tected Lightning Detection” issued to Murphy oa Nov. 1, 
2005; ай of which are incorporated erento by reference. 

In another embodiment of the invention, controller 15 is 
not located оп base unit 16. rather i is remote and commu: 
nicates its control signals lo winch molor 14 using radio 

FIG. 2 illustrates the collection of the negative charged 
particles in the atmosphere, 

Statie charges 23 are generated in the atmosphere by agi- 
tatedait Thesestatie charges are often collected atthe bottom 
огош, but exist in other environments as well 

Balloon 21 is extended nto this strata of statie charges 23 
which are then atracted o conductive line 12 to fow 10 base 
"mit 22 and then onto oad 5. 

"By increasing or decreasing the altitude of balloon 21 
(defined hy the length of the extended conductive line 12), 
conductive line 12 is selectively exposed to varying densities 
and levels of the static charge strata, and by extension, the 
current fow or voltage is increased or decreased. 

FIG. isa flowchart ofthe operation of the controller for. 
the prefered embodiment of the invention. 

Once the program starts 30, the lightning sensor is checked 
to determine if lightning has oecured within the unsalo range 
SIA, if it has, then the balloon is lowered 32A, and the 
‘rogram continues monitoring the status of lighting until no 
Tightning is detected. 

When the lightning status is acceptable, then the current 
within the conductor is cheeked to se if the curent is within 
the prescribed range 318. If the corrent is acceptable (within 
харро) te program retums to chock the lightning status 31А; 
Otherwise a determination is made to see if the current is 
above the prescribed range SIC. 
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fhe curent is above the prescribed range, then the ahi- 
tude of the balloon is withdrawn a set amount 32B (ideally 
twenty-five feet) and the program loops back to see if the 
current is within range 31B, 

Ifthe current is below the prescribed range, hon the ahi- 
tude of the balloon is extended a set amount 32C (ideally 
twenty-five feet) and the program loops back to se if the 
currentis within range ID. 

“In this manner of feed-back and minor adjustments in the 
altitude of the balloon, the current is maintained within a 
prescribed range which can be handled by the downstream 
саса! system. 

As notad earlier, some embodiments ofthe invention moni 
tor the voltage instead of the current- 

FIGS. 4А, 48, and 4С are electrica] schematics for han- 
dting the static charge from the atmosphere. 

Ву maintaining the voltage being collected in a prescribed 
range, an electrical conversion system is easily designed. 
While FIGS. 4A, 4B, ond 4C illustrate some electrical con- 
figurations, those of ordinary skill in the art readily recognize 
a variety of other configurations which will serve the same 
Function, 

Referencing FIG. 4А, Direct Current In (DC IN) 40 is 
buffered by а gang of capacitors 41 before being communi- 
cated 19 a DCAC converter 42. The DC/AC converter con- 
Verts the direct current ito а ап alternating current suitable 
for placement over an existing electrical grid 43 such as 
normally found from a powerplant 

Those of'ordinary skillin the art readily recognize a variety 
of DC/AC converters, including, but not limited to: U.S. Pt 
No, 7,394,671, entitled “Controller IC, DC-AC Conversion 
Apparatus, and parallel running system of DC-AC Conver 
Sion Apparatuses” issued o Fukumoto, et al- on Jul. 1, 2008; 
and, US. Pat. Мо. 733066, entitled “DC-AC Converter” 
issued o Lee, et al. on Feb, 2, 2008; all of which are ieor- 
porated hereinto by reference. 

FIG. 4B illustrates an electrical arrangement suitable for 

ıa battery. DC IN 40 is buffered by capacitor 
entering into a step down transformer 43. Step 
down transformer 43 reduces the voltage so that the voltage 
San safely be introduced into battery 44 which is connected to 
‘ground 48 at the battery's other pole. 

Those of ordinary skill in the art readily recognize a variety 
of batteries which will work in this capacity, including, but 
nor limited to those described in: U.S. Pat: No. 7.378.181, 
entitled “Electric Storage Battery Construction and Manufoc- 
Ture” issued to Skinlo on May 27,2008; U.S. Pat. No. 7388, 
350, entitled "Battery with Electronic Compartment” issued 
do Wright on Jun. 17, 2008; U.S. Pat. No. 7.397.220, entitled 
“Connection Member and Battery Pack” issued to Uchida, et 
al. on Jul. B, 2008: and, US, Pat, No. 7.375492, enti 
“Inductively Charged Batery Pack" issued to Calhoon, et al 
оп May 20, 2008; all of which are incorporated hereinto by 
reference 

In FIG. АС, DC IN 40 is fed into an adjustable rheostat 46 
‘which is controlled by the controller so thatthe DC OUT 47 
falls within a specified range. 

TIG. 8 illustrates а conductive line used in the preferred 
embodiment of the invention. 

This type of conducive line is commonly called poly ire 
and consists af multiple interwoven strands of plastic SOA 
and UD woven into a cord or rope arrangement having inter- 
{ined therein exposed metal wires SLA and 51B. While this 
illustration shows two plastic strands and two metal wires, 
any number of possible combinations is possible. 
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The exposed metal wires SLA and SIB roc the atmo- 
sphere statie change and transmit the charge down to the base 
"ui (not shown). 

FIGS. 6A and 6B illustrate an alternative conductive ine 
creating an ionized pathway forthe fw of the statie charges 
from the atmosphere. 

“This conductive line utilizes a tube 60 having an outer layer 
62 of PET Film (Biaxtally-oriented polyethylene terephtalate 
polyester film) which provides exceptionally high tensile 
Strength andis chemically and dimensionally stable. The tube 
has an ideal diameter of between two and three inches, 

An interior metal coating 61 provides an initial conduit for 
the low of айе charge. The stanic charge through the metal 
forces the tube to expand due to the repulsion experienced by 
Tike charges. Further, the fow of electricity causes the interior 
of the tube 60 10 become ionized to provide an additional 
pathway for the atmospheric state charges to the base unit 
(oot shown). 

Because outer layer 62 provides a gas barrier, the resting 
ionization is not dissipated by ай currents, thereby providing 
a highly stable pathway. 

FIG. 7 illustrates the controller o an стоне embodi- 
ment and the associated safety devices: 

In this embodiment, controller box 70, resting on insulat- 
ing podi 72, isin communication with the sensors as described 
above. Using the input from these sensors, when there is fow 
гаваней through the base unit, warning ashing ight 71 
js illuminated. To electrically neutralize the mechanism, 
Switch 73 is activated to pass any existing current into the 
sound 74. 

FIGS. ВА and 8B illustrate so embodiments of enhanced 
electrical collection leads 

Referencing FIG. ВА, enhanced electrics] collection lead 
82 is a wire mesh which is in electrical communication with 
conductive line 8I and balloon 80. Because of the significant 
amount of metal exposed by enhanced electrical collection 
ead 82, more static electricity from the atmosphere is drawn 
tothe collection lead 82 and then down conductive ine 81 10 
the hase ши (not shown). 

Conductive lead 82 is positioned proximate to balloon 80, 

1n FIG. 8B, poly-wire 83 has enhanced electrical collection 
leads 84 wrapped therearound. Collection leads 84 have 
pointed ends 85A and 88B which havea propensity to tet 
More electricity than rounded ends do. 

H is clear from the foregoing that the present invention 
captures an entirely new source of electrical energy: 


What is claimed is; 

1. A mechanism to tap an electrical source comprising 

з) a Tighter tban ай balloon suspended in the atmosphere, 

bya base unit having a spool of conductive lineon a winch 
moter, опе end of sad conductive line secured to said 
Tighter than air balloon, a portion of said conductive ine 
collecting electricity in the atmosphere, said winch 
motor capable of selectively extending or withdrawing 
Said conductive line from said spool: 

9 an insulator electrically isolating said conductive line 
from ground; 

û) a conductor having a first end electrically connected to 
Said conductive line and a second end electrically con- 
pected to koad being powered by collected electricity 
fom said conductive lines 

e) an electrical flow sensor monitoring electrical flow 
through said conductor and generating an electrical flow 
indica indicative of said electrical low in said condac 
tor; and, 
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ў, 
y a controller receiving sid electrical ow indicia and 
selectively operating sid winch motor such that said 
сесси! ow indicia remains within a selected eporat- 

ing range. 

2, The mechanism to tap an electrical source according to 
claim, wherein sid selected operating range i established 
by an operato. 

3. The mechanism to tap an electrical source according to 
lim 2, fier including a warning light activated when said 
electrical fo indicia is non-zero. 

4. The mechanism 1o tap an electrical source according to 
аша 

э) farther including a lightning sensor generating a light- 
ning presence indicia indicative of lightning within a 
prescribed range, said presence indicia being communi 
ate to said controller, nd, 

b) wherein said control mechanism, in response to said 
lightning presence indicia, operates said winch motor to 
withdraw substantially all of said conductive line onto 
said spool. 

в. The mechanism to tap an electrical source acconding to 
claim 4, wherein said proscribed range is established by an 
perator 

%. The mechanism to tap an electrical source acconding to 
clim 1, further including an electrical collection enhance- 
ment lesd in electrical contact with a first endo said cond: 
ive material, sti electrical collection enhancement lead con- 
gured to attract statie electricity. 

7. The mechanism to tap an electrical source according to 
lim 6, wherein said electrical collection enhancement lead 
is positioned proximate o said lighter tban air balloon. 

8. The mechanism to tap an electrical source according to 
chim 7. wherein said cleetrical collection enhancement lead 
includes at least two pointed electrical conductos 

9. The mechanism to tap an electrical source according to 
lim 1, wherein said insulator electrically isolates said con- 
ductive Tine rom ssid winch motor: 

10. The mechanism to tap an electrical source according to 
claim 1, wherein said insulator electrically isolates said base 
unit from ground. 

11. A mechanism comprising: 

a) an airborne айстай having a conductive line secured to 

а winch capable of extending or withdrawing said con- 
ductive ine frorn a spool, when sid airborne aircrall is 
lot said conductive line collecting electricity from the 
mosphere: 

ba conductor having a first end electrically connected to 
Sid conductive line and a second end electrically con 
nected lo a Joad such that collected electricity fom said 
conductive line powers said load 
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©) an electrical flow sensor monitoring electrical fow 
through said conductor and generating an electrical low 
indicia indicative of said electrical flow in said conde- 

tor; and, 

дуа controller receiving said electrical flow indicia adjust- 
ing an altitude оГ said airbome aircraft via said winch 
such that said electrical fow indicia remains within a 
Selected operating range. 

аз, The mechanism to tp an electrical source according to 

Em 
s) further inching aiming sensor communicating with 
said controller: and, 
в) wherein said controller, in response to selected signals 
"som said lightning sensor withdraws substantially all of 
said conductive line. 
13A mechanism to tap an electrical source comprising: 
2) a йет than air balloon suspended in the atmosphere: 
5) a base unit having a spool of conductive line on a winch 
motor опе end ofsaid conductive line suspendedby said 
balloon. a portion of said conductive ine collecting elec- 
tricity from the atmosphere, said winch motar capable of 
adjusting an altitude of said lighter than air balloon by 
Selectively extending or withdrawing said conductive 
Tine fom said spool: 
cj conductor having а first end electrically connected to 
Said conductive line and a second end electrically con- 
‘ected to a load being powered by said collected elec- 
"су from said conducive lines 
уа sensor array lavi 
1) an electrical flow sensor monitoring electrical flow 
through suid conductor and generating an electrical 
Slow indicia indicative of said clecricl flow in said 
conductor, and, 

2) lightning sensor monitoring existence of proximate 
"ighining: and. 

e) a controller responsive о said electrical flow indicia 
from said sensor array to selectively operate said winch 

14. The mechanism to top an electrical source according to 

E 

3) further including a waming light; and 

b) wherein said controller activates said waming light 
shen said electrical Tow in said conductor is non-zero. 

18, The mechanism to tap an electrical source according to 

claim 14, further including an electrical collection enhance- 
ment lead in eloctrical contact with said conductive material, 
said electrical collection enhancement lead configured to 
‘tract statie electricity and positioned proximate to said 
Tighter than air balloon. 
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Alpha Particle Structure 


Importantly it is now possible to derive the mathematical structure of the helium 
nucleus (a particle) containing two protons and two neutrons, along the same lines. 
The proposed basic conformation is again 3 x 3. 


B/N. 2/6?) узи" 
а = BURETE"). [(4/32c NY en 
О 


‘This mathematical expression for the structure of the a particle allows the 
calculation of its binding energy from first principles! Each pair of particles is still 
associated with the equivalent of 18 gluons each, that is 3”.2(3x/c%),3"” . 
However, the internal structure has altered, to effectivly reduce the number of quasi 
electrons. Thus as a result of triplet pairing, which has occurred in order to make up. 
the helium nucleus, we are left with a reduced number quasi electrons. 


Hence, the number of quasi electrons is reduced by a factor of 3 as a result each of 
the three pairings of the six quasi electron groups. This means the reduction in the 
‘equivalent number of quasi electron masses (including the electrical kinetic energy 
of the complex vectors) is effectively 3? x6. Each of these weighs 1/3 the rest mass 
of the electron. The total energy therefore liberated is equivalent to 27 x 6 quasi 
electron masses (approximately 27.5 Mev). This agrees with the difference in mass 
between the constituent protons and neutrons and the rest mass of the helium 
nucleus, thus accounting for the binding energy of the helium nucleus. 


This structure is also important for the understanding of the internal structure of 
atomic nucleii, The alpha particle appears to form a natural sphere as indicated by 
the metric tensor structure (see eq. 6-9). In turn the basic structure of atomic nucteti 
appear to form in multiples of alpha particles; the carbon atom for instance forms 
from three, separate, such helium nuclet spheres. 


Furthermore knowledge, of the structure of the a particle may be of considerable 
importance in the understanding of nuclear fusion and the eventual harnessing of 
this technology. 
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PHGN 300 5 
Crystal Radio 
(in 45 minutes) 


Ground Wire 


Antenna 
Need double 
length 


Please put away like 
this when done! 


Crystal Radio in 45 minutes. 
Work in groups of 4. 


2 people should assemble the radio and connect the 
ground wire. 


2 people should string the antenna 


If you get your radio to work using the GeAs diode, 
Try the Gallinium + Cat Whisker 


Return everything the way you found it before leaving 


| Copper Wire 


The radios must have a good ground connection and a long antenna. 
Long means 100’-200’ of antenna wire outside. 200’ is better 


Two possible routes are 
shown here. Use one. 


Attach to tree branches you з 
can reach. 


When crossing a sidewalk, 
make it high so pedestrians 
don’t have to duck (they 
won't). 


You will take antenna down 
when class ends. 


United States Patent п 


Ij Patent Number: 4,494,009 


Yuki ВЯ Date of Patent: Јав, 15, 1985 
154] METHOD AND APPARATUS FOR 1018719 1/1912 Pennock эшэ x 
CAPTURING AN ELECTRICAL POTENTIAL 129 4/1941 Benet ШЕН 
GENERATED BY А MOVING AIR MASS зм элу» Benan r E 
176] Inventor: Tex Vuk, Pleasant Valley Rte., Box 130696 6/1980 Marks EUM 
21, Baker, Oreg. 97814 4302686 11/1961 борт or x 
Ei RUNS MEET. usn MA ES 2055 X 
imary Examiner), V. Tru 
(22) Filed: Sep. 19, 1983 Assistant Examiner Paul Shik Luen Ip 
р mas FUOD 5/04; HO2P 9/04 Airone, Agent or Firm--Kolisch, Hartwell, Dickinson 
i) usa. 290/55; 290/45; & Anderson 
280/44; 290/54, 310/308 57) 
[58] Field of Search 250742, б, два, И ee 
280/52, 53, $4, 53; 416/132 В, 310/10, 11, 308, А method and apparatus for making available an electri- 
308, 310; 60/202; 322/2 R, 2A cal current, which comprises placing a conductive air. 
ЕЧ RUNE foil in a moving air mass, sinking a conductive element 


U.S. PATENT DOCUMENTS 


28793 6/1860 Vion EM 
414943 11/1889 Dewey 310/308 X 
911260 2/1909 Pennock 310/308 X 


subsurface, and insulating the airfoil from the conduc- 
tive element and producing an electrical potential be- 
tween the airfoil and the element in a moving air mass 


4 Claims, § Drawing Figures 
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METHOD AND APPARATUS FOR CAPTURING 
AN ELECTRICAL POTENTIAL GENERATED BY A 
MOVING AIR MASS 


BACKGROUND AND SUMMARY OF THE. 
INVENTION 


The instant invention relates to a method and appara- 
tus for capturing an electrical potential generated by a 
moving ait mass. Specifically, the instant invention 
describes à method and apparatus for capturing an 
Sarthair static electrical potential which is produced by 
an air mass moving over a stationary airfoil 

Known apparatus and methods of producing electric- 
ity from a moving air mass utilize windmills and wind- 
mill-driven turbines. Such devices are generally 
mounted on fairly high towers and require complex 
propeller systems to effectively drive electrical tur 
ines. The systems also tend to have a rather large affect 
on the air mass asit passes over the blades of a particular 
windmill. As with the placement of any artificial barri- 
ers in an air mass, the air mass is disturbed, and turbu- 
ence В induced into the air mass. As а particular parti 
cle of the air mass reaches the next windmill, the in- 
duced turbulence results in les driving force on the 
blades of the secondarily driven windmill. 

"The present invention does not have a propeller sys- 
tem, nor docs И induce significant turbulence into a 
moving air mass. I is well documented that an object, 
particularly an airfoil, which is moving relative to an air 
mass, develops а substantial static electrical charge on 
its surface relative to the айг mass as the result of friction 
between the airfoil and the air mass. This naturally 
occurring static charge is particularly strong when the 
airfoil is a conductive surface, such as a metal-covered 
aircraft wing. For this reason, virtually all metal.cov- 
ered aircraft employ static discharge strips along the 
trailing edges of airfoil surfaces in order to dispel any 
accumulated static electrical charge. 

‘An object of the instant invention is to collect electri- 
cal energy from movement of an air mass over an ait 
foil 

Another object of the instant invention is to collect 
electrical energy with a non-complex collecting ele- 

A further object of the instant invention is to collect 
electrical energy from movement of an sir mass over an 
airfoil with a substantially non-turbulence producing 
system, n 

A further object of the instant invention is to describe. 
а method of collecting electrical energy from the fric- 
tional effects of an air mass moving over a conductive 
airfoil 

The electrical system of the instant invention includes 
a conductive airfoil, which is rotatably mounted on an 
insulated bearing, the airfoil being free to align itself 
with a moving air mass. A second component of the 
system isa ground rod which extends down to a water 
table leve, Electrical leads are connected to а conduc- 
tive portion of the airfoil and to the ground rod, and are 
then connected to a storage battery. 

The method of collecting electrical energy from the. 
system involves connecting the negative side of the 
storage battery to the airfoil and connecting the postive 
Side of the battery to the ground rod. As an air mass 
moves over the surface of the airfoil, an electrical 
charge is produced and transmitted to the storage bat- 
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tery. Electrical energy may be drawn from the storage 
battery as needed. 

"These and other objects and advantages of the instant 
invention will Become more fully apparent as the de- 
tailed description of the invention which now follows is 
read in conjunction with the drawings. 


DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a front elevation of an earth-air electrical 
current friction generator constructed according to the 
instant invention, with portions broken away to show 
interior detail. 

FIG, 2 в a top plan view of the generator of FIG. 1. 

FIG. 3 is a schematic plan view of a generator field 
constructed according to the instant invention. 

FIG. 4 is a view of the generator field of FIG. 3, 
taken generally along line 4—4 in that figure. 

FIG. 5 is a graph depicting the relationship between 
current production and wind speed associated with the 
generator of FIG. 1. 


DETAILED DESCRIPTION OF A PREFERRED 
EMBODIMENT 


‘Turning now to the drawings, and in particular FIG. 
1, an earthair electrical current friction generator made 
according to my invention is depicted generally at 10. 
The generator includes a metal airfoil, or conductive 
airfoil means, shown generally at 12, which is supported 
by a rotatable airfoil mount 14 and an electrically con- 
ductive electrode 16. A battery 18 provides storage 
capability for the collecting apparatus. 

“Airfoil 12 is vertically mounted above ground level. 
‘The airfoil is а zero-lift structure in the preferred em- 
bodiment, since both active surfaces are symmetrical. 
Airfoil 12 is formed of a conductive metal skin 20, 
formed of lightweight aluminum sheeting in the pre- 
ferred embodiment, over a frame 22 which is shown 
behind the cut-away portion of skin 20. Frame 22 may 
be formed of any suitable material, such as wood, plastic 
ог metal. In the preferred embodiment, frame 22 is a 
Substantially square structure. 

А wind vane 24 is mounted on the top and at one side 
of airfoil 12. Wind vane 24 is also referred lo as an air 
mass alignment means, and provides that airfoil 12 will 
be windfollowing 

An airfoil support bracket 26 is attached to the base of 
airfoil 12. One end of a support post 28 is received 
Within bracket 26. The other end of рок 28 terminates 
in à non-conductive airfoil bearing race 30 and is re- 
ceived within mount 14. Bracket 26 and post 28 arc 
electrically conductive and are electrically connected 
fo skin 20 

Rotatable airfoil mount 14, or rotatable airfoil mount- 
ing means, electrically insulates airfoil 12 from elec- 
trode 16, and is referred to herein аз isolation means ог 
isolator means 

Airfoil mount 14 is, itself, supported by an above- 
ground portion 16а of electrode 16. Portion 160 termi 
nates in а non-conductive electrode bearing race 32. A 
bearing 34 is interposed race 30 and race 32. The respec- 
tive airfoil and electrode components are retained to- 
gether by means of a fastener 36, which is a nut and bolt 
combination in the preferred embodiment. Fastener 36 
aligns with an airfoil axis of rotation 38. 

Mount 14 is enclosed by a cylindrical enclosure 40 
which is secured to portion 162 and which allows post 
28 to rotate within a weathertight seal 42. Enclosure 40 
and seal 42 are, of course, electrically non-conductive 
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Neutrino Structure 


Whilst it has been possible to derive the structure of the fundamental particles form 
their known masses, the mass of the neutrino remains uncertain. However, recent. 
‘evidence does support the contention that the neutrino does indeed have rest mass, 
which В a starting point. 


If the neutrino does have rest mass this suggests it has a basic spherical structure like 
the electron, and will therefore be subject to relativistic changes in mass. Again 
‘experiment confirms this relativistic component. 


It is also reasonably certain that whilst the neutrino mass is smaller than that of the 
electron, its size is also likely to be smaller, and on the basis of what is known of the 
radius of the electron (see Particle Spin and Size) the essential radius is also likely to 
be related to с. 


Indeed as the electron radius is 1/c x 2/spin, where the intrinsic radius is t/c. 
Then by deduction the neutrino radius is related to 1/c*. Thus the most likely 
‘equation for the neutrino is: 


ev =f. T= Гот (4 
Laf amel Laan) J 


This of course endows the neutrino with a very small charge of: 9.71 x 10°*C. (which 
reduces to 9.42 x 10% С, when the neutrino forms а Cooper neutrino pair) 
Nevertheless, if the neutrino has mass, like all other elementary particles we should 
not be surprised If also has a charge. Furthermore we may use the above formula to 
estimate the neutrino mass itself. 


Without concerning ourselves too much at this point about the exact origin of the 
nature of the mass of the electron (which is addressed in chap. Quintessence and 
Electron Structure). It is reasonable to postulate that, ifthe radius is related to 1/c? 
then the number of quintessences in the neutrino will be equivalent to the square 
root of the number of quintessences in the electron. Indeed this means that the 
number of quintessences in the electron neutrino is 1.925 x 10" quintessences. 
Knowing the mass of quintessence; 2.4575 x 10 kg, gives us the mass of the electron 
neutrino (with an estimated error range of: х/+ 3), as: 


ты = 4.731 x 107 kg = 0.0000265 ev 


We may also deduce the masses of the mu neutrino and the tau neutrino from first 
principles. Interestingly we also know that the pw and the «aro neutrino can convert 
an electron to a muon or tauon respectively (if the neutrino has sufficient relativistic 
energy). So it is likely that the geometric elements present in the muon and tavon are 
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Electrode 16 extends through whatever ground lay- 
cers exist beneath the surface, which аге depicted gener- 
y at 44, and then extends into а permanent water table 
layer 46. Extending electrode 16 into a water table 
provides an electrical surface which is as large as the 
"water table, Although the generator would function if 
electrode 16 did not extend into a water table, the oper- 
tion of the generator is greatly enhanced by extending 
lectrode 16 to а water table, for reasons which will be 
explained later herein. 

An electrical commutator 48, and a grounding screw 
30, make electrical contact with post 28 and portion 
16a. re уу. Commutator 48 is insulated from and 
fastened to enclosure 40 by bracket 48a. Commutator 48 
is connected to a lead line 52 which is attached to bat- 
tery negative terminal 18a, and screw 50 is attached to 
lead line 54 which is attached to battery positive termi- 
nal 184 The commutator, screw and lead line comprise 
what i referred to herein as means for connecting, or 
connecting means 

Battery 18, although represented in FIG. 1 as soli 
tary unit, may obviously include a plurality of units, 
‘connected in series or parallel, depending on the output 
of generator 10. A pair of leads 56, 58, are shown com- 
ing off of battery 18, and would presumably be attached 
to an electrical distribution system, possibly through an 
А.С inverter, The battery and leads 86, 58 compise an 
lectica system. 

As an air mass moves over skin 20 of airfoil 12, there 
‘occurs an exchange of ions between the air mass and the 
Surface of the airfoil, This exchange takes place as an air 
mass moves over any stationary object In most in- 
Stances, however, the object is sitting on the surface of 
the earth, in electrical communication therewith, and а 
‘charge does not accumulate on the surface of the object, 
Since the airfoil of the instant invention is insulated 
rom the earth, а static charge builds up on the surface 
Of the airfoil as an air mass flows over the airfoil. 

As the air mass moves over airfoil 12, a collection of 
negatively charged ions builds up on the airfoil surface. 
Were there no electrical connection whatsoever be- 
tween airfoil 12 and ground surface 44, and were it not 
Tor the fact that eventually а charge built up on airfoil 
12 would dissipate into the air mass, a charge would 
eventually build up on airfoil 12 of sufficient strength to 
arc, such as the are produced between a thunderstorm 
and the ground in the case of lightning, resulting in the 
complete discharge of the negative ions accumulated on 
airfoil 12. 

"The electrical charge which accumulates on airfoil 12 
is drawn off of the airfoil by means of commutator 48, 
which is attached to battery 18. A corresponding posi- 
tive charge is drawn off of electrode 16 by means of 
screw S. 

"The surface arca of airfoil 12 is defined by what is 
referred to herein as a cross-section square inch. This 
unit is depicted at 60 in FIGS. 1 and 2 The unit is mea- 
sured on both sides of the airfoil. The distance between 
the sides of the airfoil is not а factor. So long as the 
surface area in electrical contact with electrode 16 
equals or exceeds the surface area of airfoil 12, the gen- 
erator will produce а current flow of Lamilliamp.per- 
Squareinch of airfoil surface cross section with a wind 
speed of miles per-hour. 

"Because the airfoil collects negative ions, И is some- 
times referred to as а negative collector element. Like- 
wise, since electrode 16 acts as a source of a positive 
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charge, it is sometimes referred to as a postive collector 
Element, of conductive earth means. 

"Turning now to FIGS. 3 and 4, a friction generator 
farm 62 is depicted schematically in FIG. 3, and in a 
pictorial cross section side view in FIG. 4, A generator 
farm, according to the instant invention, would include. 
at least one conductive electrode 64, placed in the 
{ground down to the level of a permanent water table, 
Which would act as a positive collector element. А 
plurality of airfoils is depicted by even numbers 66 
Through 80. Electrode 64 is connected to a positive side 
‘of an electrical system by a conductive line 82. Airfoils 
6 through 80 are connected to a common negative lead 
34 which connects to the negative side of an electrical 
system. 

"Turning now to FIG. 4, a side sectional view of gen- 
erator farm 62 is shown. Electrode 64 is placed in 
ground, represented by 44 as are the support posts for 
the airfoils. It should be noted that in this type of ar- 
rangement, a single commutator would be required 
within airfoil mounts 78a, 682, 66a, 80а and 780. An 
airfoil structure support post, represented at 708, 685, 
660, 80b and 78 may be formed from an electrically 
insulative material when а single electrode, like that 
shown at 64, is utilized, thereby further simplifying the. 
internal portions of the airfoil mount 

Tn addition to earthai friction generators, а pair of 
lightning rod devices 90, 92, are shown in FIG. 4, Rods 
90 and 92 also are extended subsurface to provide pro- 
tection from lightning strikes in the vicinity of genera- 
tor farm 62. A generator farm of the type described 
‘would be particularly susceptible to damaging lightning 
strikes were such lightning rods not provided. 

Returning for a moment to FIG. 3, a wind arrow 94 
is depicted to show a prevailing wind and direction of 
ir mass movement, It will be noted that airfoils 66 
through 80 have aligned themselves with the wind indi 
cated by arrow 94. It should also be noted that with a 
generator farm in the layout proposed in FIG. 3, there 
‘would be very lile disturbance of wind low by the 
airfoils of the generator farm. This isin extreme contrast 
to the turbulence and generally delaminating effect of 
conventional windmill generating farms. 

1t should also be obvious to those skilled in the art 
‘that the construction of the generator of the instant 
invention is many orders of magnitude less complex 
‘than the construction required for a conventional wind- 
mill-type turbine generator 

Turning now to FIG. S. graph of current output pet 
crosscction square inch mA/in versus wind speed V. 
(ph) is depicted. The above-described generator wil 
produce I-milliamp of electrical current per crosssec- 
tion square inch with а T-mile-per-hour wind. Genera- 
tor output increases linearly, such that the generator 
Will produce 10-miliamps per cross section square inch 
in a Tomile-per-hour wind. It should also be noted that 
very few known windmill turbine generators function 
in a 7- or To-mile-per-hour wind. The generator of the 
instant application does vot have such a limitation. The 
generator will produce current in any amount of wind, 
Tight or strong. As long as the structure is sufficiently 
durable to withstand a high wind, the system will con- 
tinue functioning and producing an electrical current. 
Most systems are restricted (o operations over a set 
wind speed range, generally in the 10. to 45-mile-per 
hour range. Systems which produce electricity in ex- 
tremely light wind conditions are very costly. 
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Assume for a moment, that an individual airfoil is 
constructed with sides which are lDfeet in length, 
thereby producing а cross section dimension on the 
order of 100-square fet, and further assume that ten 
airfoils are arranged similar to generator farm 62 
thereby resulting in a total cross section area of 1,000- 
square feet. The generator farm so described, when 
connected to a 12-volt D.C. system, and when excited 
by a wind of 7-miles-per-hour, will produce 1,728-watls 
of electrical energy. 
Thus, a new method of capturing a usable electric 
‘current, and an apparatus for practicing the method 
described have been disclosed. While a preferred em- 
bodiment of the invention has been described, it is ap- 
predated that variations and modifications may be 
‘made without departing from the spirit of the invention. 
Tt is claimed and desired to secure by Letters Patent 
1. An earthair electrical current friction generator 
which comprises 
conductive earth means extending subsurface into а 
‘water table, 

conductive airfoil means operatively associated with 
said earth means extending above surface into an 
air mass responsive to airflow to produce an elec- 
{tical potential relative to said earth means, 

isolation means electrically insulating said airfoil 
"means from said earth means, said isolation means 
including a rotatable airfoil mounting means which 
allows said airfoil means to rotate in such an air 
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mass and which supports said airfoil means above 

surface, 

an electrical system, and 

‘means for connecting said airfoil means and sid earth 

‘means to said electrical system for conduction 
thereto ofan electrical current 
‘An electrical charge collector which comprises 
positive collector element extending to a water 
table, 

а negative collector element operatively associated 
‘with said positive collector element, said negative 
collector clement being winddollowing and in- 
cluding wind alignment means for aligning said 
negative collector element with а prevailing wind, 

isolator means for insulating said negative collector 

‘clement electrically from said positive collector 
clement, said isolator means including a rotatable 
‘mounting which rotatably supports said negative 
collector clement, and 

connecting means for providing an electrical connec- 

tion from each of said elements to an electrical 
system. 

3. The collector of claim 2, wherein said positive 
collector clement includes at least one conductive elec 
trode. 

ч. The collector of claim 2, wherein said negative 
collector element includes at least onc conductive air- 
foil 
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GENERAL PREFACE 


HIS series of small monographs is one which should 
commend itself to a wide field of readers 
"The reader will find in theso volumes an up-to-date 
résumé of the developments in the subject considered 
"The references to tho standard works and to recent 
papers will enable him to pursue further those subjects 
Which Ь finds of especial interest. The monographs 
should therefore be of great service to physios students 
who have examinations to consider, to those who are 
‘engaged in research in other branches of physios and 
allied sciences, and to the large number of science 
masters and others interested in the development of 
вуй) science who are no longer in dose contact with 
recent work. 
From a consideration of the list of authors it is clear 
that tho reader need have no doubt of the accuracy of 
‘the general accounts found in these volumes. 
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also present in their respective neutrinos. Thus the short inverted form equations are 
given by: 
Va = 3(4/3re" (n/c) (6a) 


v= Загл Prc) "(nlc)" (62) 


These mathematical suffixes are merely the same geometric components, which 
combine with the quast electron to form the muon and tau. In the same way the ratio 
of the masses of the muon and tau to the electron, were deduced from first principles 
(see Fundamental Forces and Particle Structure) these equations predict the 
respective masses of these neutrinos (with an error range of х/ 3), as: 


v," 000546 ev and v, = 0.0927 ev 
indeed recent evidence from the super KamiOkande experiment supports these 


observations with regard the tau neutrino, and places its mass in the range 0.1- 0.03 


Quintessence and internal Electron Structure 


The reason for the value for the mass of the electron, has till now remained a 
mystery. The internal structure of the electron is therefore of considerable 
importance as it may elucidate the underlying reason for the mass of the electron. In 
tum we may derive the mass of all the particles from first principles, as these 
themselves derive from the structure of the electron (see previous chapter; 
Fundamental Forces and Particle Structure). Additionally, it may also be possible to 
estimate the radius of quintessence, from the structure of the electron. 
‘Quintessence in tur із fundamental to the formulation of quantum gravity. 


Же may begin with the formula for the charge of the electron. 
e =e BAIZEN? e 


This demonstrates a square root spherical structure. From here we may deduce the 
most logical internal structure of the quasi electron as derived from quintessence, 
Indeed if the quast electron has a square root spherical structure, this needs to be 
accounted for when calculating the number of quintessence it contains to account for 
the square root sphere conformation of the electron. 


The structure can be defined using the equation for the surface area of a sphere: 
Ае4та?. Thus the total volume of a single outer layer of quintessence in the quasi 
electron will be the surface area of the quasi electron x the average diameter of 
quintessence [if quintessence is oscillating the average diameter is 2r, + 01/2 = t] 
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ATMOSPHERIC ELECTRICITY 


CHAPTER 1 
THE IONISATION OF THE ATMOSPHERE, 


"BB etl oonduotivity of tao air, frt esa 
inss in the year 1887, plays an important part 
in all e phenomena included ner tho tito Ато. 
spherle Electricity. Since 1901, when Elster and Geitel 
жай С.Т. R. Wilton independently discovered that this 
Conductivity ix due to the presence of emali carriers of 
positivo and negative charge alied ions, the natare and 
The origin of these ons havo been tho subject of many 
investigations. "Two diferent paths have been followed, 
tho one dealing with the number andthe mature of hc 
stron ions, the other with the radiations producing 
fhem.. The two pate converge om the problem of the 
jonisation-balance of the atmosphere, tho manner im 
which an equilibrium is maintained between the rate of 
creation and the rate of disappearance of the dons lt 
only of scent years that an answer to this problem 
has emerged 

"The investigation ofthe ionisation of the uie has been 
rendered exceptionally Ийе by the number a aparate 
бао el ay т 
fo be done before the conditions governing the com 
ductivity of even the lowest layers of the atmosphere 
are completely understood; observations at gtenter 
Height in the regions accessible to balloons and airships 
are just emerging from the dificult pioneer stage, ond 
the very important regions of the npper air whieh lo 
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beyond Sten kilometres above the ground can at present 
e examine only indirectly by deductions based upon 
the mode of propagation oF upwardly directed wireless 
aves and проп the variations of the earths magnetio 
a 


§ 1. Тив Armosempric Toss, Sita, ль Lanan 


A gas molecule is fonived when some extemal agency 
supplies the energy necessary to remove an electron from 
ite whereupon the positively charged nexine of the 
miele and the ejected electron, both of which under 
Ordinary pressures very soon attach themselves to ono 
for more uncharged molecules, form what is called ar 
fon-pair, Such sons are known as " normal," "small, 
or fast,” and when fonnd i the atmosphere have 
mobilities of the same onler as those determined for 
pure dry air in laboratory experiments, about 1:3 em. jeee, 
in a feld of gradient 1 volt por em. 

‘The presence in the aie of minute particles of dust, 
of the products of combustion, snd of extremely smali 
dropa of water even when the айг is unsaturated, leads 
Very often to the capture of a normal ion by one of these 
tondensation or Aitken nuclei, ак they are termed, and 
so to the formation of another type of on of low mobility 
Tanging from 41005 to 1008 em /sec, known as ^ large 
"slow," or^ Langevin ” iom. Roughly speaking, one 
third of the condensation nuclei present in the wir is 
electrically neutral, the other two-thirds carry, nearly 
equally, positive and negative charges captured from 
small jone. The interplay between the large and the 
Small ions and the uncharged nuclei is of considerable 

portance 
Besides these two main types of atmospheric ion, 
2 group of "Intermediate " ions whose mobilities lic 
between 1 and 1 em. ste. hos been found to he present 
amer special, meteorological conditions wich. as ow 
relative humidity, While the origin of this type of ion 

at present uncertain, its existence emphasises the fart 
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that the customary division into the two main classes, 
Tange and small, requires refinement, and fature work will 
ло doubt proceed in the direction of dividing the ions 
according to their mobilities into a larger number of 
groups. J, Nolan and de Sachy have recently found 
fidence of such groups in the small and the ge ion 

families.” è 

Tt has been found that the great majority of the ions, 
large and small, carey a single elementary charge, either 
positive or negative Over land areas the lungo ions 
Considerably outnumber the small ones, often im tho 
ratio often to one, hus while the numbers, n, and ne, 
ОР small ions of each sign per ee. of the air dver land 
usually range from 300 to 1000, those of tho lange ions, 
N, ant К^, amount to from 1,000 to 80,000 per cc. 
Sinco practically all the large ions are formed from th 
capture of small ones by nuclei, an increase in the 
number of these nocle, such as is due to the fires of an 
industrial area, will increase the proportion of the large 
ions in the aie at the expense of the small ions, 

‘Over the оссап+ this state of affairs js reversed ; the 
air away from land areas is but poorly supplied with 
nuclei and the Large ions are in the minority. The mean 
values of n, and n. at sea lie between 500 and 700 per 
со while М мий N- are about 200 per cc. In view 
of their comparativo freedom from capture by nuclei, 
Te ik at first sight rather surprising that the number of 
small ions per cc. in mioccan diers but little from 
tho seme quantity over the land, where the average 
values of n, and X. sre also about 600 per ce. This 
is, however, to be explained ($ 12) by the fact that the 
decreased rate of disappearance of the small ons over 
the sea is balanced by a decrease in the rate at which 
they are produced 


$2. Tan Рктивипнатїох or тив Nowmza or lows 
PER cL. 

"To determine the numbers of the small ions, positive 

and negative, per c.e. (n, Ala.) an arrangement known 
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М of the air-stream is 

з 

° зт per ete 
"the capacity of the viole central stem, той and 


pu 
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Found. То determine т. the measurement must be 
repeated with the rod B charged negatively, 

"The same method, using a longer tubo, a stronger 
field in its interior, and a slower draught of air, and 
‘hus giving Lime for the capture of all the slow ions as 
well, сап be applied to the determination of N - m 
‘combination of the two determinations then yields 
N, and N, the numbers of the large jons per ce. of 
сайи sim. 

"The values found for и. and a are not usally th 
same the ratio и, Ju. ayer hoth land and sea has a 
mean value of 12%, "Although, as explained in $ 30. 
the earth's electrie fbl may sometimes affect the 
Apparatus in mich a way as tb give a spuriowdly high 
ratio, Swann, who has made a special study of the point, 
concludes that when all precautions nre taken а wal 
execs of positive ions must bo admitted. Probably 
the main factor causing this excess is the superior 
mobility of the «mall negative ion: Nolan ham found 
that E fk- has the value 10... lower mobility implies 
а Tower velocity of thermal agitation for the postive 
‘than the negative ion, arid consequently lese likelihood 
of captare hy condensation nuclei. Another contribut- 
ing cause may be the Ebert effect discussed im § 38, 
‘This general excess of positive small ions does not 
necessarily involve a nett positive charge in the air; 
itis easily compensated for by a comparatively small 
execs їп the mutch larger number of large negative ions, 

An instrument known as the Aitken dust-counter 
owed to find the total number of nuclei, charged and 
uncharged, per ee, Te consists of а small expansion 
chamber filled with sample of the air amd saturated 
‘with water-vapour. ‘The sudden movement of a piston 
gives an adiabatic expansion which canses drops of 
Water to condense upon the ве the resulting cloud 
falls upon a glass plate divided into squares and the 
number of droplets ie counted under a microscop 
Though called & dust-connter it does not record the 
coarser dust in the air 
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43. Тик Poran Coxpverivimiss AND тиш loue 
Мошти 


A simple relation holds between the conductivity of 
the dr and the ters per ое and the mates of 
the ions responsible for conduction. Consider в point 
în e тато рете st which the liie eld intent is 

and the specie conductivity, t reciprocal of the 
specifie resistance, is 3. The conduction current, v. 
rough unit aron drawn perpendicular to the Geld 
then qual to РА, for F fe mumerially equal to th 
potential ditteronee, and 1А is the seeitance, between 
Че ends of a umit cube of the аг. Ta this equation we 
asume Бан conditions are such that Ohm's law can 
фе applied to ihe sim Since the current is carried hy 
Bostie ond mne trenas of Jona moving in opposito 
о we may write 


FA, HAN l0 
where and A ar called the polar conductivities, 

Actually the existence of the two main types of ion. 
large and маай, eal to tho ow af four diforent jon- 
reams, two up and two down ifthe feld is vertical 
in each of which the velocity is dierent, being given 
by s b, where Kis the corresponding mobility, The 
{otal carseat is tis 


бн, nk NK, + IL.) 
whore, and L, К, and К. apo the mobilities of dhe 
positive and the negative dons, large and small respec 
tively, and e is the elementary chargo. From (1) and 
(2), separating out the oppositely moving streams, 

Mm бул, + KN) and = (bn + KON. (3) 

In clear country oir over land, n, and n- number 
about 600 per e.c., while N, and N- dre about 2000 per 
Go: ky and E- are 1-5 approximately and K, and Ko, 
004. "Here, therefore, the ratio of the first to the 
second term in each bracket above ie HOH: 1 and most 
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of the conductivity of the aie is due to the smal ious, 
Near large towns, however, à i usually of the order 
of 100 per ce. and N, on account of the heavy pollution 
SE the atmosphere tany be 30.000,” Under tese cone 
ditions the second term would be one-soventh of the 
first and the large ons would play рае їп the transfer 
Ста 

IE not wal fo find the polar conductivities from 
саный (8) above, hut der, rom measurements of 
їс rate which the change on an insulated body exposed 
to the free ре 
Comider a negatively charged body exposed to moving 
г and let be the density of the оса оп any 
Portion of area dS Positivo ions will move to the Body- 
май since the feld F Just outside the surface is dro; 
the current per wit aren tending to dissipate the charge 
wil be Ей, Чол The total dissipation. current, 
Stained by integrating over the whole exponed surface, 
is amd. Jot or 401 Q, where Q is the charge exposed 
to the air, Since this current represents the rate at 
lich the body loses charge, we have = 40 = del 
relation which provides & means of determining A. 
A similar equation, with А, substituted foe Ay, holds for 
the ease of à positively charged body 

An arrangement tse for this purpose is due to Gerdien 
(Fig 3} аа tho Evert apparatus already 
dei, ми the nesta is now made s0 rapid 
‘he fl in ho interior of tho foi va veal that only а 
хату small faction of tho total ube of ons pasing 
through A bas time to reach he central rod. lm th 
‘ase te numbers of fons por cc. are not appreciably 
Жой by tho experiment and Obs Law applies 

TE tho potential V of the negatively charged central 
slestrscope system is observed to rise at a tate dV dr 
find if Cds the total capacity of the central system, той 
and eleotroseope, we have = АДМ = САЙ, Ao, 


‘The methods wsod to determine onic mobibtes ere йоне. 
in tost bosson the condo of атн ang ses 
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Taking reas the radius of the electron and ra as the radius of quintessence, given that 
there are three quasi electrons in the total electron, the volume of a single outer 
layer of quintessence (V) s: 


Vo игом зу 


‘Taking the volume of a single quintessence (Va); based on a square root electron 
sphere, then: 


UE 


‘The total number of quintessences in a single outer layer will thus be the total 
volume divided by the volume of a single quintessence itself: V/V, . Thus the number 
of quintessences (nj) in a single outer layer is: 


DET 


This very elegantly reduces to 
DEM 


To be further precise (after all quantum dynamics has to be elegant), the total 
number of quintessences in the electron will thus be determined by the number of 
‘quintessences in a single outer electron layer x the quantum amplitude. The quantum. 
amplitude has been previously calculated using the standard Shradinger wave 
equation (see Fundamental Forces and Particle Physics) and is gen by 
(en). Taking the root mean square of the quantum amplitude, the number of 
Quintessences (м) in the electron s: 


па селах 2, 
‘As the radius of the electron is estimated аз, г, = 6.4 х 10°" m. (see Particle spin and 


Size), and the radius of quintessence is, г, = 1.35 x 10m, this allows us to estimate 
the number of quintessences in the electron itself using the above equation, thus: 


па = 1.2355 x 10m 
Thus, given that та = 7.373 x 10°" kg, the mass of the electron is given by 
ть = тух nq, = 9.10938 x 107" kg. 


Using the radius for quintessence (the estimated Planck length) then the number 
of quintessences present in the electron and thus its mass, is explained. 
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НС the capacity of that portion of the central system. 
exposed to the stream of air, the rod B and its support, 
QE CV, consequently 
= суун = el CY, ч 
ıa relation from which, can be determined. А similar 
'xperiment with the rod positively charged yields JL. 
‘Tile use made of the values found for the polar conduc: 
tivities and an adaptation of the Gerdien method due 
о Schering are described in Chapter IIT, § 30, 


тю. 2— Gerdien conductivity apparatus. 


#4. Тик Томо Aorxctns 


Three principal agencies aro responsible for tho ini 
tion of the lower atmosphere: radiations from radio- 
active substances in the surface of the earth, radiations 
from redioactive matter present in the ait elf, and 
tha penetrating radiation. For a discusion of their 
relative Importance it is convenient to ure te symbol 
4 to represent the number of "pain of ons produced, 
Per ев. per second in ай at NT... а quantity which 
Mal be refered! to as the losing power of the radiation 
‘Tass phrase in inverted commas is wey represented 
bby tne symbol I, Thus the statement g =d Т means 
that, at the point in question, the radiations create 
{our pois of fons per ce. per seond, И he modium. 
herois air at NOT. The contributions of the three 
diferent sgencies jat mentioned to the total ionising 
Power, q, are distinguished by the symbols d. A фу 
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§5. Tue Error or Ramoacnve Матти 
Tx тн Eat 


Uranium, thorium, and their products are widely 
distributed” through the earth's emet, whore suse 
layers therefore emit э, В, and у rays into the ait. Kinoa 
the a rays ean only emerge from a very thin layer and 
сап only onise the frst few ems. of th air, their effect 
is inconsiderable. The В rays cum come from greater 
depths and penetrate much farther into the atmosphere 
Calenlationë based upon average values for the measured 
concentration of radioactive matter in the carth indicate 
that an eflect ranging from 1 I nt the surface to 01 I 
at about 10 metres above it is due to these rays The 
y rays are a more important factor, for they cam come 
From stil greater depths and consequently iom a still 
largor quantity of radioactive material, [cis estimated 
that they produce оп the average 3 T at the surfaco, 
JST at 120 metres above it, and 03 I at a height of 
T kilometre. Tho recent discovery of the y ray activity 
of potassium introduces anotlier source of oniation, for. 
the potassium content of the earth's crust is considerable, 
No very detailed survey of this question has yet been 
made, but metsurements indicate that at a height of 
10 metres the contributions of radium, thorium, nd 
Potassium to the y ray ionisation of the air are in the 
Fatio of 1: 1:07, їп accord with sampling of the surface 
content of the earth The average value Tor the ionising 

wer of the carth-radiations near the ground has been 
[ound directly to lie between 3 and 10 T, which isin aceord 
with the measurements of he radioactive content of the 
Garth's orust. Local surface and geological conditions 
naturally have a marked efect upon the value of q, ab 
any given spot. A 

he radionetive content of sea-water is fonnd to be 
negligible in comparison. with that of soll and, rocks, 
tna over the oceans the паніні eet i тту 
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$6. Tum Егет or Raptoacrrer Marvin 1x 
чик AIR 


The atmosphere contains a considerable quantity of 
the alot emanations, radon and hoo, and ir 
succesive products А wire changed negatively to a 
Toten ofa fov hundred тын al exposed tothe ait 
фойе an easly detectable quantity of radium A and 
thorium A by sell from he dinstegrtion of these 
emanations. “The gases themselves arse fom the decay 
Sf radiom and thorium within the earth, from which 
they escape by diffusion, by thermal convection, and as 
esito decreases in the external atmosphere pressure. 
‘The greater portion of tho ionisation thus produced is 
due {о the а rays from the emanations themselves and 
ftom (г A and C producta, for here, unlike the ome 
of the radiations from the earth, there is no absorbing 
ayer between the disintegrating atom and the aie. TRS 
radioactive gases and thelr products are fairly ovonly 
Виана by atmospheric turbulence through the 
lover ai. ‘This ait-radiation ойе. can фо cal. 
‘lated from radioactive data if the emanation content 
of the aie ie determined, The emanations may be re 
moved from a measured volume of air by drawing i 
through tubes cooled with liquid air or filled with coco- 
Tine charcoal "The quantity of emanation condensed 
br absorbed fx then determined by the eflet produced 
їп an ionisation electroscope, corrected for the decay of 
tHe material during the time of tho experiment. А more 
direct method ie to AII a closed ооо chamber ic. 
with ordinary air amd then with air which hae been 
[еей by the above method from the emanations ant 
from their product, and to determine the saturation 
currents in the (wo cases. ТЕ these are i and i respec. 
tively, v the volume of the vessel and е the elementary. 
ш. thc value of the аїгтайаЧоп ionising power 
oi given by i, o qae 

"The els of sch пацана agree with estimates 
"used upon observations of the average emanation 
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content ofthe air in placing the irradiation efect at 
Sout 3 1 in the weigibonzood of the сага wince 
OOF this about 6D per cent. is due to radon and its = ay 
producte and the remainder to the thoron seres Te 
поры vith Tori and with those meteoro: 
logis conditions which determine the rao of ese 
the emanations Apart from the eect of strong upward 
"rinde i elevating the richer surface lagers, the emana- 
tion content of the air should decrease Тону rapidly 
with height. Direct information on this point ls diluit 
to obtain, but what exists indicaten that the nie-tadiation 
‘ot Talls По than 2 per cent, of На surface value 
Жа height of 5 kilometres. 

Те effect, like that of the earth radiation, is extremely. 
small over the oceans, where the emanation content of 
the airs ому shout 1 per cont. of te value aver land 


7. Tur Егукст op тип PENETRATING 
aprox 


‘The third factor in the ionisation of the atmosphere 
is a radiation of peculiar interest, whose origin and 
motus are wil the subject of much investignüon, Jt 
Jr penetrating power which i conira greater 
thaw dat of the most penetrating y rays from. radio 
active bodies, and it trüvel to the ear’ surface in 
& downwant direction, undergoing a certain amount of 
Absorption n the way. lt» ionising power At sea-level 
wer both land and pes areas ек betwen 1-5 and 2 1 
‘Though these figuro correctly suggest that the absolute. 
value of the «йе is not accurately known, relative 
Sbservations can be made with great certainty and show. 
that the ionising power of the radiation at a given height 
above sea-level fe practically independent of geographical 
position and alters only slightly with meteorological 
Conditions such as pressure. The ionisation due to this 

ation inereaes rapidly with height above sea-level 
ing ten-fold im the first 9 kilometres, Tt is тне 
in grater detail in the next chapter 
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{8. Тиш Ioxmnow Тов A Chosen Veset 


It is a matter of considerable dificulty to determine 
перо the ionising powers of the earth-radiation 
элй of the penetrating ys. Семин of the former 
"maet be bred upon measurements of the radioactive 
онип of he antha crt, and, these ao ставі 
feats and rough. To proceed farther, one must e 
amine the ionisation produced n he air insido a sealed 
metal chamber under conditions which are modified 
From those existing in the free air hy the presence of 
the metal wall. “This involves correction to free-air 
Contin. A farther disadvantage tht mew loni 
ing ages: is introduced, the radioactive matter n ani 
om the inside walls The ionising power of this "wall. 
Sect; oF the ^ residual fontation ^ of the vessel as 
Jet called ica constent depending on the material of 
‘hich the walls ae made and the cleanliness of the 
inner инее. Tt is пена represented by the synthol qe 
"The total ionising power of all the radintions operating 
upon the gas in a бой vessel may he called g and the 
modifed effects of the tiree main ionising agencies 
Godan qy : we then have 
dede de © 
We may suppose tbe veset to take the form of a sealed 
fonistion chamber filed with sir at NPP. which has 
leen freed ftom radioactive matter. The saturation 
current carried by tim ions to the ventral ‘collecting 
Clectrolo à then given у 5 = т, where vie the volume 
Of the vessel and e the elementary charge om ап ion 
Various method have heen exiploved to sparate out 
the four terms on tho right-hand side. of equation 15) 
from one another. The most satisactory of these begins 
Jy determining ф ‘The instrument, whose form 1 
described in the following chapter, is taken to a rge 
Snow-fed lake whose radioactive content, Ше that of 
The sea, is negligible. "When И i sunk to the depth of 
a fow feet in aneh бо. the effets of earth wid air. 
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radiations ate non-existent. and equation (5) becomes 
ч = q's +, on lowering the vessol still further, d'y 
‘liminshes as the penetrating radiation becomes absorbed 
in the increasing thickness of water, and it i» posible to 
reach depths at which the saturation current is praet 
cally constant and unaffected hy further sinking of the 
instrument, At this stage f == d and the residual 
ionisation is determined. By combining this observa- 
Чоп with that made close to the surface of the lake, 
d'y шау be found. 

"since the effects of the penetrating radiation and of 
the walls of the vowel are both independent of local 
conditions other than height above sea-level, they remain 
the same when the instrument is Transported to а sit 
on land at the same level. X measurement ofthe satura- 
tion current in the chamber under land conditions gives 
д’ аз stated hy equation (3), and hence the sum of the 
Carth and air effects, g’, and g's сап be found In actual 
rictice the airsadiation effect within a closed vessel is 
extremely sull: the walls exclude # and 8 rays coming 
from outside and reduce q, to the ionising power of the 
y rays emitted hy the B and C products of the radi 
Active emanations. This amounts to but 4 per cent, of 
the effect producert by the nir-radiation in the free atmo- 
sphere, in the case ofa vessel with steel walls a few milli 
metres thick. e is therefore sufficient to determine 
the air-radiation effect, i^, by ealenlation based upon 
a knowledge of the emanition content of the air and of 
The nature of the walls of the vessel "The fourth factor, 
the effect of the earth-ralintion, q'e, is then obtained by 
substitution in equation (3). 

"To pase from thie clos vessel determinations of 
the effect of the raliouetive matter in the earth to the 
fect to he expected in the free air, experiments may be 
made with sercens of different thicknesses placed around 
the ionisation chamber and the valnes thus obtained for 
the earth-rudiation effect extrapolated to zero thick: 
mess. In doing so account has ta he Takon of the effect 
Of the serene npon т, 
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Until more is known of the properties of the pene- 
trating radiation, the relation of its ionising. powers 
inside and outside a closed vesscl cannot be stated with 
any certainty, but it is probable that unless the walls 
are very thick they will differ little from one another. 

"The greater part of the residual ionisation arises from 
э rays and takes place close to the walls ; g is therefore 
{the effect of the residual ionisation near the walls divided 
by the volume of the vessel 


9. Suman or Тона Pownns or Vanocs 
: Agexcres 


‘The table on opposite page gives a rough ideu of the 
cffoots of the three main factors in the ionisation of the 
air at sea-level, both in closed vessels of steel, а few 
ruillimetres thick, amd in tho free atmosphere. Tho 
values given refer to measurements at about a metre 
from the surface of the сый; they aro averages and, 
except in the case of the penetrating radiation, are 
Subject to considerable fuctuntions with Ineal conditions. 

Tt is noteworthy that the rate of production of ions 
‘over land areas is about six times as great as over the 
oceans, where the ionisation ix practically all due to tho 
Action of the penetrating rays. Over land close to the 
surf of the earth, these rays are much less important, 
Dut at greater heights the elects of the earth and the 
airradiations fall off rapidly as we have seen, so that 
here also, from a height of one of two kilometres up- 
‘wards, the penetrating radiation ix the chief agent in 
making the air à conductor. 


$10. Тнк Rate or Disserzanaxcs or zur 
Sarara Толк 


‘The number of fons produced by the agencies we have 
discussed will not increase indefinitely as time goes on 
Even in pure filtered air, froe from nuclei the small 

м disappear by diffusion to the walls and у recom: 
bination with one another, Experiments have shown 
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TABLE 1 


Лото Powsns ar тив Pasrs's Sunrace, Врат 


porem 


20 | 20 


Tota ionising 


‘that when the difusion loas cam be neglected, the 
‘equation didt =  — ала applies to such filtered air, 
being as before the number of positive or negative 
small ions per c. g the number of pairs of ions produced 
per cc. per second, and а the so-called recombination 
Constant of small jons.. Im the course of time a state of 
equilibrium will be reached, in which the prooeases of 
creation and disappearance of ions balance one another ; 
then Фи} = 0 and the equilibrium equation q = ait 
holds, “Applying this equation to the free ait, taking 
a= 11 1 fom the preceding section and a= L6 x 104 
тов Знос from laboratory experiments, we find т = 2092, 
‘This is very much larger thin the number of small ions 
actually observe, which is тош abont 600 per e 
‘Tho diserepaney E due to neglect af the inportant part 
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played by tho Aitken or condensation nuclei in capturing 
The small ione. 

An equation applicable to air containing nuclei was 
first given by von Schweidler ¢ in the form 

dato q — ent — yZ, 

where y is a constant and Z the total number of nuclei, 
charged and uncharged, per ec. of the air. For 
equilibrium, when dnjdt is zero, it becomes 


manty = nan +B) (0) 
в" Bau) 


gant ий 
E 1 
‘The quantity f’ is known as the dippewtanoe constant. 
of the small ions, Experiment shows that in ordinary 
fir, where nuclei are plentiful, the term am is small co. 
pared with В; even over the oceans t i probably only 
Nucaeventh of f. Thus ff, while not а true constant, 
Tor it depends spon the concentration Z of the malei in 
the air i to a lange extent independent of the number of. 
smali ons per г. Equation (7) thus stater а linear 
Taw of recomnnation as opposed to the quadratic law 
which hol for filtered air, 

TÉ the action of the ionising agents were removed, 
the small ions would disappear at a rate jdt = 
giving n = ne" for the number prevent at say eub. 
Sequent time. It is gummed im the integration that 
there аге sufficient nuclei present to make f independent. 
of n. Von Schweidler bas pointed out that the quantity 
9 — 1/8" can, by analogy with the equation for radio. 
active decay, bo termed the average life of a small ion 
Equation (1) then becomes 

PE К [ 
їп which Û should vary inversely ак the number of nic 
реге. of the air. 

In a development of this theory put forward by d. J. 
Nolan and his co-workers, +" separate consideration is 
given to the captare of small ions by charged nuclei 
OF opposite sign, leading to neutraliation, and by nn- 
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charged nuclei, leading to the formation of large ions. 
For the small positivo ons, they write 
do, dt = q — апл. = sou, пц. = 0, for 
Sauübdum . (9) 
Here Ng and N- are the numbers of uncharged and 
negatively charged nuclei per ce, respectively, while 
h and s; are the recombination coeficients for the two 
types of capture. Ву a theoretical diseassion, too long 
to be reproduced, this equation is converted into the 
simpler form q= (8/8 1], which corresponds io 
Sehweidler'a equation (0) and again indicates that the 
average life of an ion should vary as 1/2. 

"This average Ше 0 is found over land areas to lie 
between 10 and 60 seconds according to the purity of 
the air, tho higher values being associated with observa- 
tions made in the country. Over the oceans it may be 
эз much as 230 seconds, according to the measurements 
of Hess? and of Mathias * оп the island of Heligoland. 
‘The table below, taken from Hess, illustrates the great 
difference im the equilibrium between small and large 
ions brought about when the wind direction changes ; 
the first sot of observatione was made when the wind 
blew from tho nucle-laden European ‘mainland, the 
second when t blew from the polar regions — 
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Therefore, these observations postulate that the internal structure of the electron 
consists оё a square root sphere, composed of a single outer layer of quintessence x 
the root mean square of the its quantum amplitude. 


The electron is itself composed of quintessence with a velocity of c and has an 
intrinsic radius of 1/c x 1/spin in metres; and in accordance with its half integer spin 
h/4r; its spin velocity is 2n/c in metres/sec, (see Particle Spin and Size) which in 
vortex mechanics gives it the ideal harmonic balance with quintessence space time. 


Thus given the surface area of the quasi electron in order to fill the outer layer 
allowing for the quantum amplitude of oscillation would require 1.235 x 10^ 
quintessences. The total number of quintessence required to fill the whole electron. 
would thus be ng = 1.235 x 10". Overall the number of quintessences required to 
make up the electron can be verified from the internal structure of the electron and 
the radius of quintessence. Thus if r, is equivalent to the given Planck length, then 
accordingly the number of quintessences in the electron is calculated as 1.235 x 105, 
which gives the mass of the electron me = тах nq, hence again: 


те = тух п, = 9.10938 x 10?! kg. 


Intriguingly the derivation of the structure of the electron reflects the volume of 
an ordinary sphere 
У = 407 x 1/3 = Af3nr 


This underpins a fundamental concept, mass determines the shape of space-time and. 
in turn the shape determines the amount of mass within it. 


It is important to have a working understanding of why the mass of the electran 
should be what it is from its basic structure. This understanding can now be derived 
from the radius of quintessence, which also corresponds with the Planck length. 
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‘These authors find thet for values of @ lying between 
36 and 100 seconds, Sehweadle's linear equation (8) is 
чай: in purer air, where ia greater than 100 seconds, 
he simple equation no Jonger holds, for tho quadratic 
combination term aa then becomes significant 
Experimente by P. and J, Nolan? and their co-workers 
havo, however, suggested that the form of the secepted 
equilibrium equation is incorrect and should be replaced 
by a new empirical relation g = alan =- ZVZ), where 
Pis constant. For alr with a sufficient concentration 
of mole this reduces to g = [ру н, whieh would imply 
that the mean feof an ion varies as 1/ VZ. Tis there- 
Tore posible that tho processes governing the disappear. 
ance af the вай ians in the atmosphere re more complex 
than has hitherto been supposed. Account may have 
to be taken of variations in the actual nature of the 
cli, of complexitios in the small amd tho large ion 
families, suh ras are indiated by the existence of 
"intermediate" ions, of the possible occurrence of 
sli chasged large ions when the number of nuclei 
aud of the effect of actual dust ale. 


§ 11. Mernons ov Derenin тив AVERAGE 
Tam oF A Stt. Tox 


е average life, Ø, of the small ions can be deter 
mined for a sample of air enclosed in an ionisation 
chamber by two methods suggested hy Subweiller* 
‘The irst involves the separate measurement of the 
ionising power, $ of the fonising radiations, and of the 
number of small ions yer ce» т, and substitution in 
the equation q8 = m. qf obtained from the saturatior 
current, i, uing the relation t= gev, where v de the 
Solum of the vessel. The corrections to he applied 
have already been discussed ($ 8). The quantity n № 
found by allowing the air to stand undistorbed for a 
Suficient time for equilibrium between small ions and 
тд to be attained and then applying a strong feld for 
R few seconds to sweep the small ons on to the collec 
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ing electrode. The second method involves the mensure- 
ment of the currents flowing in an ionisation vessel for 
various values of the applied potential difference. 


419. Tux Tosisimox-panance nx Tur Lower 
ATMOSPHERE 


It is of considerable importance to decide to what 
extent the various factors e creation and destruction 
Sf fon account forthe sats cf tonimtion actually eb- 
Served in the air over land and ses. Any failure im chis 
пр woul suggest that new processes tat be sought 
ie evidence ara viata, however, tat the 
chet" factors in tho прил мое have’ been ds 
Covered: Over land arcas whore nuclei are usually plen- 
И equilibrium equation, qw, 
applies. Am average value of 00 seconds for 8, the 
mean life of a small on, and of 650 per c. for the ial 
Топ concentratie, requires thatthe rate of нано, gs 
should be 650/00 or 103 ions, sc. in satisfactory 
fgreement with direct measurements of a. shown i 
‘Table T. No direct measurements of 0 have yet heen 
ina over the oceans, ‘The concentration of nude im 
лабони lng boca estimated by Hess, rom mure: 
menta on айг from the Arti, to be such as to give an 
verge Ме of 230 seconds to'a «mall ion. Since n was 
found оп the Carnegie to amount to abont 390 small 
fonsjecs the ionising power at sea should amount to 
330/200 00241. The agreement of this Agure with the 
‘alte 20 T shown їп Teblo T i reasonable, in view of 
The roughness of the estimate of @ weed, and af the 
‘resent certainty in the value of itl 
Hews estimate of the concentration of Aitken nuclei 
over the oceans, about 800 per es is bome ast by 
direct measurements on the Carnegie, which give mear 
FSH and TH per ce А Bose шш 
spectively, and by A recent отита, or in balloons, 
Че Adan al portali, nt 
“he problem of the ionisation 
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cannot be said to be completely solved until agreement 
i reached on the form of the interaction-relation between 
Small ons and nuclei. The general nature of the factors 
in'the ао alice һал, however, been established, 
amd an explanation can be given of the paradox thatthe 
Conductivity of the air undergoes no е change а ово 
poses fom ionem to land despite a six-fold пета 
кемеа which ions areforined The increased birth: 
mute af tho mall fons is counterbalanost by ап ineeased 
роде owing to the greater concentration of pred 
tory condensation nocet ovar the land areas, 
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CHAPTER П 
‘THE PENETRATING RADIATION 


NTIL tho year 1911 it was generally supposed that 
the ionisation inside a closed vessel was entirely 
diio to radiations from the walls, and from radioactive 
matter in the earth and the outside air. Tt was therofore 
to be expected that this ionisation would dearense when 
the vessel was raised above the surface of the earth 
‘This wae tested in balloon ascents hy Hes in 1911, and 
Kolhörster in 1913, who found that the diminution with. 
height was only appreciable during the fist kilometre, 
after which an increase occurred. These observations 
led Hess to postulate an ionising radiation coming from 
above and suffering partial absorption in the atmosphere, 
‘Something has already been said of this radiation in 
T; the accurato determination of its properties has 
proved a dificult matter, Ite great penetrating power 
implies that tho ionisation it creates within а Соле 
Vessel во small as to require specially refined technique 
to measure accurately in the presence of the other ionis- 
ing agencies disowsed in Chapter I. Purther, the fact 
that it comes from above and suffers some absorption 
necessitates investigations at high altitudes so that any 
softer and more easily absorbel components which do 
not reach sea-level may be examined. Such measure- 
‘ments must be made on mountain peaks, or in balloons, 
under conditions which require robust and portable, a 
‘well as sensitive, nstroments, 
n 
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$13. Bxrernseyrat, Menntops or Mu 
ms 1ктззїїү or тир Raprariox 


сауна 


‘The most extensive measurements of the intensity of 
the radiation have been made by the ionisation method. 
‘The Bret point to be attended to is to eliminate as for 
as posable the disturbing efleots of tho carth and air. 
тайайопа. ‘This cam best he done by sinking the ioni- 
ation chamber beneath the waters of а Ike, or by 
Surrounding it with a thick shichl of non-radioactive 
fron or lead and correcting for the small fraction of the 
Ун whi me til ale to entor she chamber 
i ionising power of the penetrating rays at ака 

level about 20 T Gons per o'e. por ec) sc that thee 
contribution to the saturation euren im a vessel of 
Sole fitre, filed with air at КТР. would bo 
32 107% amperes. In order to increase this ceo 
dt has become the general practice to ill the vessel with 
sarin dioxide а prema of 30 т or mor 

his carries with it an important advantage, in that it 
considerably reduces the elect of the residual ionisation, 
‘which, we lave already seen, is caused by a rays from 
esie The range ofthese resin CO, at high pressure 
is «тай, and they produce all their effect within а few 
millimetres of the walls themselves, Here tho «оно 
би driving іои to the central collecting electrode in 
‘weakest and cannot separate out more than а small 
faction of thoro produced. before they recombine, 
ter dcos theresa cet спа be obtained 
hy using а wire cage as am electrostatic sereen to form 
the walls of ап inner ionisation chamber. This outs 
flown the amount of wall material productive of um. 
desirable а rays (Hofmann, 

The quantity actually measured in there experiments. 
is the Sum of the penetrating ray and Mhe residual 


‘Increasing the prossun dor sot give а proportional increase 
in тошт Par ао i act ony LY inen 
at ap NT. and tho neta fter is жиди nta 
Hanee tne itu offing he ste clic ot. 
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fonisations, g and qq and fluctuations in the latter 
limit tho acouracy with which q, can be found. These 
arise from the faot that in a given time-interval the 
number of « particles emitted from the walls undergoes 
Variations bout a mean value which are subject to 
well-known statistical laws. To smooth them out ibis 
generally necessary to make observations over a period 
‘of several hours, For accurate measurements im a 
shorter time instrument have been devised by Hoffmann 
‘and by the author ? which are sensitive enough to show 
the sidden increases in the ionisation due to single 


cox 


Fi Kolhteter ionisation charntor and ect, 


ж particle and so to determine the residual ionisation 
pes 

Te portable instrument developed by Кое 
is shown diagrammatically im Fig, 3. The ionisation 
haber is of steel, coated Inside with zine, and is fled 
"ith purifed sir at atmospheric pressure, Two mal 
{Боре Т. of platinised quartz fire, mounted upon a rod 
Ac in a quartz insulator, form the central electrode 
amd can be charged by a device operated Пош outside 
фу an electromagnet (shown dotted). Their potential 
ie determine! fom their distance apart as reat in the 
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eyepiece of a microscope М. In ilikan's instrament 
quat быа aro also wed as the centeal electrode, but 
the gering is CO, at à pressure of 30 atmospheres 
in oth ensis the quarte and invar-stecl framework 
supporting the fibres is designed to reduce the eects 
© temperaturo variations. “The chiet disadvantage of 
{hin type of chamber s the small volume permissible im 


Ж. Ноа ull method for tho mesansemet of the 
бам doe tothe ponerating radiation, 


view of the pressure and the use of a high-power miero- 
scope. The penetrating radiation ionises the gas through 
the agency of fast-moving particles (§17) which fluctuate 
in number like the а particles from the walls, To smooth 
tem out in the ease of amall ionisation vessels necesi- 
tales observations extending over many hours 

Another type of apparatns, due to Hoffmann,” employs 
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эп electrometer which is outside the ionisation vessel 
ig 4. The chamber is filed with CO, st а pressure 
tout 30 atmospheres, the residual radiation js reduced 
by the use of a wire coge for tho walls of the ionisation 
tes proper, and saturation conditions ere obtained 
by adopting ihe branched form of central electrode А 

x cage D. The electrometer E im of a specially 
Sensitive type developed from the quadrant electro. 
meter. M serves as a mull instrument, or arrangements 
Are provided to maintain the whole contral aystem at 
Zero potential. ‘The cage is kept permanently charged 
фу means of the battery B, and the charge carried to the 
central electrode by the ions is compensated for by an 
equnl and opposite charge induced upon the inner plates 
‘of the small condenser C by means of the potentiometer 
P. "The amount of change collected during a given time 
can be found from tho capacity of C and the potential 
‘Applied to the outer plates., Both C and the electro: 
Meter are kept cvacuhtel. Though more complicated 
find less portable than the first type; this instrament 
has the advantages of freedom frm ай insulation lose 
on the collecting system and of greater volume, 

"The more recent portable instruments show тей 
tion in the ionising power of tho residual wall ra 
Чоп; in Milan's 1920 form e ratio of this quantity 
to the ionising power of the penetrating radiation at 
sea-level was 49/1 in the form used by him in 1980 
{shad been reduced to 1/30. ‘The ratio for Hofimanz's 
instrument s fess than 1/3 


м. Тв Rand aimi Conve їн Am 
ы AND WATER 


In studying the variation of the ionisation intensity 
of the radiation above and below sea-level, it has been 
found convenient to measure distance downwards from 
the top of the atmosphere, This distance ix usually 
expressed in equivalent metres of water, ie, in terms of 
that column of water which would possess the same 
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mass per unit area of cross-section as the column of air 
above the point of observation. Thus sea-level is 1033 

mivalent metros of water below the top of the atmo- 
Sphere. 

Observations of the ionisation at various depths below 
the top of the atmosphere aro most conveniently made 
by sinking an ionisation vessel in a loke situated at a 
very great altitude, The results when plotted against 
the total depth, equivalent and real, of water below the 
top of the atmosphere constitute an ionisation depth 
curve. An extensive series of investigatione has been 
carried out by Millikan and Cameron to determine the 
Shape of this curve, using lakes on mountain peaks in 
both North and South America. Thus they were 
able to examine tho absorption of the rays from near 
the surfaco of Gem Lake, California, where the depth 
"below the top of the atmosphere was Т) equivalent 
metres of water (altitude 3000 metres), down to 8l 
Actual metres helow the surface of the lake, 86 equivalent. 
metres from the tap of the atmosphere. "Owing to the 
need for some water-sereening to ent down tho ai-radia. 
tion effect, trustwrsthy observations began at a total 
depth of some 8 metres, 

‘They have repeated these observations in other lakes 
at lower altitudes and have heen able to show that at 
the same total depth below the top of the atmosphere 
the ionisation is always the same. This indicates that 
within the reasonably high accuracy of their mensure- 
ments, the absorbing power of the additional thickness 
of air involved in the observations at lower altitudes is 
in fact that of the equivalent layer of water. Аза 
consequence of this result measurements made at still 
greater altitudes on mountain peaks and in balloons 
can be plotted on the ionisationsdepth curve for water 
With some degree of confidence that the антроп in 
the air can be reduced to that in water in this way 
Observations made in air alone, however, require the 
instrament to he shielded with ead from the external 
earth and oir-radintions and hare ant only te be cor- 


THE PENETRATING RADIATION — 


rected for tho small fraction of these which can still 
penetrate the shields but also for the absorption of the 
penetrating radiation in the lead. For these reasons 
{hey oro not зо reliable for plotting on the curve as the 
measurements made in water. 

"The ionisation-depth curves obtained by Millikan and 
Cameron are shown in Fig. б, the portion below 30 
metres being inset on а larger scale. "The observations 
made in Lake Arrowhead (altitudo 1700 metres) and 
Gem Lake (altitude 2000 metres) constitute the main 
“water” curve, The curse marked ^ land " shows the 


Еа: El EI 
pm 
Tis Korn iuh cuv ей watar ian end 


land observations made at various heights from sea- 
level to the top of Pike's Peak, California (altitude 
4700 metres, 6-2 equivalent metres of water below the 
top of the atmosphere), inside а thick lead shield. By 
comparing the absciswe of the land amd water curves 
for the same ordinate, the water-cquivalent of the shield 
at the higher altitudes was found to be 1-22 metros, 
"The dotted portion of the water curve is obtained by 
ding this amount to thr equivalent depth of the land 
нетто 

Even at а total depth of 80 metres the water curve 
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Dimensional Equations for Quintessence 


‘Ashe зт and the dimensions of аге МАРТ. and those of c* are [LT] the 
equationat dimensions of quintessence are [М]ГТ], and the dimensions relating to the 
number of quintessences n, is [T^]. Clearly therefore, 


(му = MIM x [T] 
and overall 


Mem fs. 


Dimensional Equations for the Electron 


‘The dimensions of the equation for the electron, in the light of quintessence, can 
пон be fully examined, if 


FT (6b) 
3 (Aris) 


Then taking the dimensions of the equation, e^ is the charge [q? ], in Coulombs; za is 
the permittivity of free space, in Capacitance [C] per metre [L]; and [c] is the speed 
of light, in [L/T]. 


Thus the above equation using dimensions, is given by 


шл- с. 
tte 
In this case the velocity is given as the velocity of light c, then L = c.T ; 
then 
Il- Id 
[uj 


2? , where V fs volts, then: 


IV = ца 
iam, 
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is not parallel to tho horizontal axis ond the value of 
the teal natin (12 on oon CO at 30 
atmospheres) has to e obtained by extrapolation. 
"Tho measurements show clearly the very gat 
penetrating power of tho radiation, for the most pene- 
ating known gamma rays fom thorium 07) wold be 
reduced to ое of their original intensity in thelr 


E 


8 


lonisation in Volts/ Hr. 


30100 150200250 
Depth below the Surface (Metres) 


ia, 6.—Souinaion depth curve (Rogen) 


passage through а single mot of water. ‘The lower 
Forte north cae as Кү catene 
urther by Regener їп experiments on Lake Constanec: 
His fonintion теше! ad & volume of 34 ies and wan 
fled with CO, st a pressure of 30 atmospheres. This 
тэл surrounded by а protecting fons led with water 
From the surface of tie Jake which formed a soren 
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1 metre in thickness and prevented possible variations 
with depth im the small radioactive content of the 
surrounding water from affecting the measurements, 
With thie arrangement Regener has followed the radia- 
tion down to a depth of 230 metres of water below 
sea-level, the large volume of the chamber enabling 
necurate measurements to be made even at great depths, 
At 230 metres the curve was found to be still falling and 
could still be determined with an error of the order of 
Э per cent. The movement of the fibres of the electro- 
meter was recorded automatically by photographing 
their position at intervals of one hour. Regener's curve 
is shown in Fig. 6, with the ordinates of the portion 
below 30 metres repeated on a tenfold scale 


$15. ANALYSIS or тш: TONISATION-DEPTIH CURVE 


‘Tho form of tho jonisitiqs dept curve suggests that 
it may be made up of throe or four separate curves 
corresponding to Component radiations of diferent 
penetrating powers, On this view the initial steep 
Portion would correspond in tho main to an eamb 
sorbed component wich der not tench a er А 
iy quantity compared to tie others, while only the 
most penetrating component ean teach to the great 
depths examined by Millikan and Regener. I en- 
Чсатош to analya the curve in this way it hus been 
assumed thatthe process of absorption of a parallel beam 
of the sth component is represented by the well-known 
equation — dE = JH, where — dI is the decrease in 
{he ionisation T dhe to рии» through а thiokness 
dH of tho absorbing modum and p, is а constant, 
‘haractersue of the radiation and of tho medium, 
Which ia called the absrpion -coeficient of thé 
sth component, Integration of this equation gives 
мй. "The signieance to be attached to pe 
discussed later 
"Ther is however, no reason to believe that the 
radiation sik the top of the atmosphere a a parallel 
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beam, and we must assume incidence with equal intensity 
im all directions and take account of the increased 
thickness of air or water to be traversed as the angle 
of incidence is inereased. When this is dono, i is found 
that the relation between the ionisation T at a depth H 
and that which would be found at the top of the atmo- 


тоеснае акру Tables 


sphere, Ty, takes the form 


ofthis integral have been given by Gol. 

The amaris ofthe lorbatinalepth curve must be 
ce ont hy al aad oer meted, orn only 

e numberof components but the absorption coeficient 
А чай the inst Intensity Ty of each Мы to be chosen 
Torte carve Analyses of this kind have been made 
by Milikan and Cameron, and by Regener, whose resulte 
tre shown inthe following table — 


‘TABLE ш 


Анла or тий Tomeamiow-berna Comer 1mo 


cot peni m 
шш E 
2 oh | № 
H WR | R 
H WI. 


‘The values of j have been exprossed in reciprocal 
metre of water: n the same units the mean absorption 
сон of the gamma rays fiom radium BC 


® Bee Rutherford, Вайс Ямаат ond their Radiation 
Е TOME 
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‘after filtration through 10 mm. of lead would be 54, 
Since Rogener’s experiments did not extend above sea- 
Tevel he has not been able to determine the constants 
‘af the most easily absorbed component. 

‘The agecement obtained by these independent. ob- 
servers for the other three components is striking 
slight discrepancies in ye may be explained by the u 
certainty in the exact valeo of the residual ionisation, 
for the curves are still falling at the lowest depths 
reached. "The difference in relative intensities may be 
due to some selectivo action arising from the difference 
in the size of the chambers weed 


$16. Toxreerros-Duma Curves ти Heavy 
Alas: тив TRASSEMION ZONE 


The absorption of the radiation in heavy metals has 
leen studied by placing metal screens тоша the lonas 
Чоп vessel. Sine this corresponds to sinking it in à 
Inks ofthe metal, the results obtained should agres with 
Фе Jonisation-depth. curve taken ia water vien the 
{anes ofeach eren e expressed in equivalent matus 
of water Tes, however, found shat the absorbing power 
cf a metal such as Teed Ий very high The 
reve falls abnormally rapidly at Best (or 10 em. în the 
aso of Pb); afterwards it fune рагай to, ui lower 
than, the water curve, вая bere producing the 
tamo reduction as thi watercquivalents Tt has been 
Shown that this effect i due 1 the transition from air 
to lend and something similar is exhibited in al tran. 
ions fom ‘one medium o another. Fig. 7, afar 
Stee chow о ооо depth curves of rain 
and lend as thick Hine. ie fees of adding an inside 
dayer оГ Ph after 28 cm, of Al have beon usd, and of 
adding inside layers of AL after d and 10 em. of Pb, are 


}1 thie work tho water-oquivalent is that thickness of watar 
pith the mame monter of зул тми lestrons in a coloni on 
Жут шеек. wate equiva (i 1) ue 
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shown by the dotted lines, The inerease in the Полі. 
tion in two of these cases is very remarkable. It is 
suggested that the transition zone effect is duo to an 
"iteration in the equilibrium between the primary rays 
and their secondary eleotrons ($ 20), but no quantitative 
explanation сап yet be given. The phenomenon is 
‘of great importance, in connection with tho problem of 
‘the natare of the radiation. 


Jons/es/ssc. 


Tio T—Transition-zone oft in Pb and A1 (Stine. 


А striking instance of the initial drop in tho absorption 
curve in lead is afforded by а sereen used by Milikan in 
mountain observations, Its calculated water-cquivalent 
was 85 cm., but a comparison with the ionisation- 
depth curve in water showed that it was effectively 
170 om. at sea-level and 122 em, at a height of 3000 
metres. 
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§17, Рпотоова»шо Rrorssmerw axo Cousa 
ор TRE 1охтзтхо PARTICLES 


‘The ions produced by the rays can be studied by means 
of the Wilson cloud chamber, in which а water-drop is 
condensed оп each. Skobelzyn? has shown in this way 
that much of the ionisation is duo to the action of fast. 
moving particles which travel ina downward direction 
st the rato of about one particle per square centimetre 
per minute at sea-level: The photographs of their 
dracks show that they create some 40 ton-pairs per 
centimetre of their path in ordinary air. 

Te is not yet certain whether all the ionisation aries 


“Hi 


Vois 


Fi, 8 Geiger er tube counter. 


fiom particles of this kind, A number of the tracks 
show а paired relation which may be significant, two 
or moro particles entering the chamber during one ex- 
Pension im directions making a small angle with one 
not 
"The passage of these ionising particles can be сов. 
tinuously recondel with tho tube-counter of Geiger and 
Maller. In this (Fig. $) the ionisation vessel is à tube 
of zine and the collecting и 
the axis, coated with a semi insulating layer of oxide 
or varnish, Conditions of pressure and potential dif- 
ference ate adjusted bclow the sparking value 50 that 
the entry of each ionising particle gives nne to a sudden 
з 
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ile of current of very short duration. ‘The advantage 
A this device js that tho effect of an я particle je equal 
fo that of a B particle, instead of 200 limes greater as 
fa the ешм] ийип chante. "The tae cea 
ing and screening precautions аз have been deserived 
for the later mist be taken. “Tis coner hax been 


nee 
Yu y 


1 


P. т. 


Fic, 0.Te Botbeolirser spent. 


‘sed by Begener to confirm the readings on his onan 
tion-depth curve the submerged conte was Joined 
te en arrangement whch model cedi bo mr 
pros 

An apparatus which counts the penetrating ray 
particles only has been developed by Kolhorster and 
Bothe (Pig. D). Two sonniers ase mounted тегй; 
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above one another, and account is taken only of those 
pulses which eoincide in time with one another and are 
Considered to bo due to tho passage of particles which 
"ie able to penetrate both counters, Tho coincidences 
"ors originally determined hy recording the sudden 
и on the same moving 
photographie Sio. In « development due to Bothe: 
е two counters are joined to the bro grids ofa serene 

id valve Which js xo arranged that a pulse of plata 
inont coeurs only wen both grids are practically 
шайалооу changed in potential 


$18. Тик Borne-Kourdasren Exrenment 


Bothe and Kolhörster? have used this arrangement 
to determine the absorption eooticient of the lonis 
Particles themselves. A block of gold 41 om. thick 
Was placed between tho counters, and the reduction ii 
the umber of coincidences was observed. Ihe value 
found for the absorption coeficient waa to close to that 

em by the usal ionisation chamber method as to 
fead them fo conclude provisionally that the ionising 
particles are the primary radiation and not of secondary 
origin. In an extension of this experiment carried out 
фу Rossi, however, evidence was found of the actual 
production of fresh ionising particles when the radiation 
{ras absorbed. Thee presumably arise fom a primary 
radiation of y ray type: 


IO. Тик Exner or тив owe Parricues 


10 tho ionising particles are electrically charged, the 
deformation of their paths in a transverse magne 

field should give information as to their nature and 
energy, Several unsuccessful experiments of this kind 
have been interpreted as indicating that their momen 
tum is too great for thom to be bent in the еа 
used. Mott-Smith 1 in this way has placed а lower 
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limit of 2 x 10 evolts* to their energ 
electrons, and 10 volts they аге prot 

The Bouie-Kolhörster.- Row experiment suggests that 
the fictive range ofthe particles is about 10 equivalent 
той of water or TT x M em. of air st NE. They 
Produce some 40 ion pairs per cernere oí йг anl 
Etch ion pir cote the pote about стой Hence 
tho total initial energy of а partiele must be of the 
"der of 40 3D X ТЛ к 10 or 2 x 10° vols 

1а experiments carried out under етот the 
stor has found that tho strong ко Ben within 
Amd outside the cloud ato able to sep a age proportion 
of those particles. He concludes thn deir energy mat 
ie es than 3 x 10* cools, if thoy are electrons or 
‘protons. 

Such energies аге more than a hundred times greater 
thin hose of the fastest particles emitted by райана 
Bodien. Tf the particles are осто they must be 
roving with a velocity only about 40 metres per second 
Tom thin that of ight and their inertial mas is 200) 
times thee estas, lightly greater than the mass of 
a slow proton. At such energies eloctzons and protons 
"any b enpas (o giro арр апаар, the soma lonia 
Чоң per unit path and the tomo absorption corn 

‘thas recently proved possible to obtain magnetic 
bending ofthe rac ina Wilson cloud chier! the 
paired particles аге found to be of two types, positively 
And negatively charged, presumably protons and elec. 
frons. Their energies range fom 1 £0 10 eal, 


if they are 


820. Tue Narunn of тин Pusumanse 
Rapisriox 


view of the dificultios in the way of determining 
the nature of the fast ionising particles and of some 


«Есета, the energy expressed in terion of the 
dires of poterit im vett roug which an elector mot 
ree йаа бик ong 
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uncertainty as to whether them are not other ising 
raya of much shorter range, any discussion of the nature 
fof the penetrating radintion itself is purely tentative: 
Tn this section two of the many important pointe which 
kave boen raised in this connection wil be outlined, 

‘Tho fret concerns the effects to be expected if the 
primary radiation is itself constituted of fast-moving 
hanged particles. In such a cas the earth's magneti 
field son produce а leflction of thir patha leading 
to a concentration of the particles in the higher maguet 
aides. Brücke has shown that for à fast electron to 
each tho earth's surfaco below magnetic latitude B1 
ite energy must exceed 3 x 10° volts, and for it to attain 
the equator it mast hare twice this energy, oven if loss 
of energy in pang Cough the air be neglected. Thin 
(question is being’ investigated at the present time 
Ма 12 has shown ‘at the son-Jevel Intensities in 
tutes 507 am 317 ме th se within the ints of 
accuracy of his measurements (| per cent). These 
а corp 
Mature for the primary тау. 

"Tho second point concerns the view that the ionising 
ret azo coy rons ag rom te pose 
of primary ltr gamins ray quanta through the atm 
"pies, sid. (hc utilisation of absorption. coeficients 
derived from the ionisation-depth curve to find the 
Frequencies of these quanta; On this view an ionising 
particle is produced when a quantum of energy hw 
Inakes a Compton collision with am electron in an atom 
The electron moves forward with energy My — x) and. 
the quantum recoils with a lower " degraded" freyueney 
эр. Consideration of tie equations governing the 
унию soattering process shows tiat for high- 
frequency quanta the! colision im most cases leaves 
quantum and electron moving forward slong paths 
Chl alg inclined to one another, zo that the ta 

ion at any point within the atmosphere should consist 
ofa mixture of primary and degraded quanta of various 
ders (the resulta of ome, twa, md more mecessive 
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and 


as E = CV, then 


and as E «mc? then 


and hence 


“The significance of this dimensional analysis, in the first instance, appears obscure. 
Nevertheless, it reveals the very nature of matter and energy. Thus the equation for 
the mass ofa structure can be represented by 1/c* which represents the six complex. 
vectors of matter. 


Interestingly, given it is known that 1/6? [ota], then 
m = [poto T 

Where po. and eo are again the permeability and permittivity of free space, 
quantities that are inherently caused by the vibration of quintessence. Thus mass 
itself is the result of the vibration of quintessence in the six complex vectors (each 
represented by the fundamental properties of quintessence po or t Hence, the 
equation for the quadl electron mathematically and geometrically forms the "perfect" 
three dimensional sphere with its mass accounted for by its six complex vectors. 


Energy associated with this matter is in turn is also caused by the the vibration of 
‘quintessence (including that in the complex vectors, 1) such that: 


[md 


The dimensions for the equation for energy can also be written as: 


Which indicates that the energy of matter is again related to the dimensions of the 
structure of the electron го /(4/3ec) and the permittivity of free space in 
capacitance per meter (СЛ) 

Overall the equation for the quasi electron and Из dimensions, gives us the origin of. 
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collisions) together with de fat а arising Пош 
Silidons of Primary sod degraded quate 

"Muorpüoh messtrementé are mado upon this mized 
маш and yield ап absorption соб i what 
‘elton this bears to the sorption concent of tho 
puro primary radiation, pcan be determined only by 
руа аймай. Made tho degraded quanta havo 
а vu vy cic, which s het than е primary 
бейеу n dy ard more easily absorbed Вав die 
primary quinta. Thus as the radiation travels through 
Uh nie, die will come a sage vhen as many degmdel 
quanta of cach kind disappear in each centimetre of 
ath as ate preted by Compton process inthe samo 
Senate. he parent Мада ie en n equlibrium 
Sith a quantum Products in ihe sumo way de à ng. 
ved paront sadidhotivo body such as radium reaches 
equum. ilh. еб Tom this stage 
тан, say айке а елеше equivalent to D em. ef 
ter the eonrttaion af the questum part of tho boum 
Sil тирил unaltered, and Ши port wil disappear st 
Trae set by the rate af Барра o te primary 
а ОШ taia is etched Р canmot equal к. 

"Аеш absorption measurements, however, are в. 
«пей with Vis toning сезими and mot with the 
anta weh give rae to them, Consider ihe fest 
Sintering prose ony, which we moy senta fr ain 
liy i Dive rio d cceron al of the sume range 
Brom of ими. Then the ionisation at a depth H en. 
of water Below the top of th atmosphere il be due 
to Датив from pointa Tying бте H and E = E 
‘a. from tie top. Thur he ыы почты 
Fleet tho siata ofthe beam some distance above the 
Prine of observation and can give only an apparent 
ором coeficient à which equals p. proved Sat 
HORS Dt! condition’ i i fld, the 
umber of electrons trough to rest in 1 em în less then 
the number generated ithe ame distance and will 
veless then 6 

‘The fonfation dep cures has been analysed into 
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four component curves, distinguished һу diferent 
хао uf p. Tho significance of thec apparent absorp- 
tion eoeficients obviously depends оран how far the 
ийа for equilibrium are satisfied. each came. 
Since according to Millikan, only the least penetrating 
component reaches equilibrium with its electrons and 
degraded quanta, the values of fom for the others 
will be less than к. ‘The deduction of thei true ab- 

ption "seien is at present imposible, for i 
involves a wide extrapolation of the laws governing the 
passage of у and 8 rays through matter. Recent 
experiments have shown that these processes ae not 
completely aceonnted for by exilu theories, In 
particular, high-frequency quanta interact with atomie 
cel in à manner which is kely to he very important 
in the caso of the penetrating radiation, -The paired 
proton and electron tracks referred to m §§ 17 and 20 
iow that the rays frequently disintegrate atomie пот 
‘This proces is not taken into account im the y Tay 
absorption orale. Ifthe radiation does consist of a 
mized beam of it gummma quanta and fast electrons, 
the observed absorption coeficients do not in general 
approximate to the true coefficients, and it i not posible 
to deduce the quantum frequencies exoept perhaps the 
ease of the safest component. 


$21. Tar Onus or тив Вало 


‘Tho intensity of the radiation is remarkably constant, 
and по certain variation with solar or sidereal time has 
been established, Corlin ана others have pnt forward 
evidence of a sidereal time effet which decreases with 
depth below the top of the atmosphere and amounts at 
sea-level to about 2 per cent. of the mean intensity 
‘The effect only shows in averages of a long series 
‘of hourly observations, for alterations in the efective 

ikneei of the atmosphere (not always faithfully 
represented by changes in the barometer) and other 
causes give re to lager and irregular Muctuations 
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Hofmann, with the sensitive instrument described in 
$13, can find no evidence for a sidereal time variation 
solar eflct also awaits confirmation; if 

is very small ( per cent i 
aral ta lock for the somree of quanta of 

п the interiors of the hot stars, whore. 
Pigh temperatures may lend to the conversion of matter 
into radiation, This possibility has, howevor, bee 
rejected owing to the absence of appreciable solar an 
sidereal time өйгө». 

‘Another argument against it i provided by tle 
estimated total energy reaching the outer atmosphere ir 
the form of penetrating radiation. This is more thm 
‘one-tenth, probably one-fifth, of the total energy arriv 
ing from ail the stars as light and heat. Ifthe radiation 
originated in stellar interiors, very litle of it could escape. 
unaltered and most of it would be turned into heat 
Unless, therefore, the radiation is generated only in the 
outermost layers of the stara, it ia not possible for it to 
convey anything like such a large fraction of the total 
stellar radiation as one fifth. 

Millikan * has considered the possibility of the radia- 
tion arising from the formation of more complex ele- 
menta out of hydrogen in interstellar space. The mast 
of a heavy atom being less, by Am, than the separate 
‘asses of its constituent protons and electrons, energy of 
amount Ат > ¢ ergs would be radiated out as a quantum 
lowe тиине Б given hr = Am oh where e e 
the velocity of light. Ho considers that the four main 
components of the radiation (§ 15) represent the forma- 
tion of the four most abundant groups of elements, 
аран from hydrogen, viz. helium, "oxygen ” (C, N, 
and O), "silicon ” (ig, Al, and Si), and iron " (Pe, 
Ni, and Co). These elementa make up 99 per cent 
of all known matter, excluding hydrogen. The atomic 
weight determinations of Aston with the positive тау 
mase spectrograph give Am in each case, and thus the 
quantum frequencies, >, сап be calevlated, The corre. 
sponding absorption coefficiente, p, are calculated by 
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extrapolating the relation which holds approximately 
i the gamma-ray region, ‘The theoretical. cocficients 
For the four groups are 00, 21,142, and 073 n1 HO, 
respectively, and are to he compared. with the four 

dcs of tie apparent absorption coeficients, i from. 
the ionization depth curve (Fable ИИ, 80, 90, 10, 
find 43. Millikan sttribrtes the disagreement in the 
inst tines eases to a failure оп the part of tho more 
penetrating components to reach equilibrium with their 
Тоолу electrons. ‘This, ns we lavo seen ($20), mould 
awe to be lest than д, but the diffeuly of making 
f quantitative check on this point and the impractioa- 
bility of any extrapolation of the » p relation have 
delayed noseptance of the theory 

C'T. Tt Wilson han suggested tliat part at least 
of the radiation may be of terrestrial origin and come 
from thanderclends. A В particle of radioactive origin 
emitted upwards in the strong field within the eleotrifed 
loud would, he has rhown, rapidly increase in energy, 
for the gain of energy from the electio field would exceed 
the los of energy by ionisation along its path. Since 
he and others consider the cletre feld within the cloud 
to be im general directed downwards, a thundercloud 
Should spes upwards a stream of" runaway ” electrons 
‘of energy up to 3 x 10 e-volts (see § 4%. hese would. 
either be bent down in the earth's magnetis feld to 
Strike the carth at distant points or wonld bo converted 
фу direct hita with atomie noc into mitra gamma 
Quanta. Attempts to dind direct evidence of this 
Seot шге at present being made, 

‘A suggestion that ihe dissolution of matter into 
radiation may be хабы for the more penetrating 
Componenta of the rays has recently been supported by 
the argument that the smallest absorption ocfeient 
found by Regener (0205 м H,O) corresponds om 
certain reasonable assumptions (Jeans ) to the value 
faloulated for the radiation arising from the complete 
dissolution of a particle within the nucleus of a Бату 
p 
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Some workers consider that apparent contradictions 
in the results of experiments on the radiation aris fro 
the fact that it consists of fast-moving " neutrons,” < 
proton-cleotron combinations endowed with no resultant 
charge but having а magnetic moment. 
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CHAPTER Ш 


ELECTRIC FIELDS AND ELECTRIC CURRENTS IN 
‘THE ATMOSPHERE, 


$22. Тнв Frveweariter Frew 


Таз first found in the year 1752 by Lemonnier 

that the air above the earth is the seat of a persistent 
«бопе field during fine weather, The direction of this 
field shows that the earth carries a negative charge and 
the upper layers of the air а positive one. "he state 
of affairs close to a flat portion of the surface of the 
arth ean be expressed in three ways: (a) tho earth 
carries a charge of surface density о per unit area: (D) 
there is a vertical fold of strength F = dra, just above 
the ground ; or (e) between two horizontal planes close 
to the ground there ie а difference of potential 


AV = Vasan — Va =— Pdh == drodi, 


where й + dh and Л are the heights of the planes. 

‘The quantity dV dh is called the potential gradient 
and is positive, since о is found to be negative. Por 
the same reason, the feld F is directed downwards, 
and this downward direction is by convention adopted 
as the positive direction for clettic fields in the atmo- 
Sphere. In these definitions it is assumed that the 
portion of the ground considered is fet and far removed 
from projections, such as trees and buildings, which 
would disturb the distribution of charge and concentrate 
the lines of foree at certain points 

B 
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"The average value of the fine-weather potential gradi- 
catia abont 100 volts per metre: the corresponding 
Value for tho average charge density is 23 x 104 
‘leetrostatio unite per square centimetre or 10009 
‘coulomb per square kilometre. The total fne-weather 
Charge on the earth is of the order of 500,000 eovlombe. 
Measurements of the fine-woather field are made by de- 
termining either е or dV jd they ore always expressed 
in terms of the latter, in volts per metre 


323. Dinner MEASUREMENT or THE SURFACE 
Dessers or тип Елми Cranon 


‘The charge on such a limited portion of the ground 
as сап be isolated for the determination of о is so small 
that a sensitive clectrometer must ba used to measure 
Же Fig 10 illustrates the ^ Universal portable electro 
moter devised by C. T. В. Wilson for this purpose, 
A fae circular plate P, called the test-plater is sur. 
founded by а guarding and mounted Aush with the 
surfaco of the earth but insulated from it. This plate 
is joined to a gold-leaf clectroscope G, whose leaf moves 
inside a positively changed ease and is obervod through 
аорте. Cir a variable cylindrical condenser, 
Called a compensator, with its inner plate joined to the 
ПОЛЕ system, and its outer plate maintained at a 
ман potential, — V. 

To make a measurement, the instrument is initially 
shielded from the earth's Geld by placing over i the 
fated metal cover Q, indicated. by the dotted lines 
‘Tho reading of the leat corresponding to earth or zer 
potential is found by momentarily earthing the plate P 
End the gold-leaf sytem with the key K. This earthing 
ey i thea withdrawn, the cover removed and the pate 
exposed to the fel, with the compensator capacity 
sero. A nogative charge thus appears by induction 
Upon P, an equal positive charge 48 set fice upon the 
antral system, and the lef moves inwards, t can 
be restored to its sero position if а negative charge 
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induced on the central system by increasing the capacity 
of the compensator to a value С. The charge on the 
destplate is then — СҮ and the surface density, o, 
is C'V/A, where A is the aren of the test-plate 

Tn its original form the apparatus is small and portable, 


то. 10— Universal portable clectromatar (Win) 


and the two batteries shown in the figure aro replace 
by small Leyden jars of silvered quarts, which keep 
their charge for » considerable time. For absolute 
measurements, with the plate mounted at ground level, 
«pit must be provided to house the observer ; very often 
relative measurements aro made with the instrament 
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mounted on a tripod, and the factor necessary to reduce 
fhe observatione to stondurd conditions determined 
from simltancons observations in a pit or with а poten. 
til gradient method. Since the lines af force ac eo 
tontrated upon any projection above the earth, the factor 
is greater than unity ; in the ease ota tripod 1 metre 
high it amounts to 3 or 4. A weil method of cali. 
айар the instrument isto plaoo t in artificial electio 
fields of known strength ‘Two lange fat metal sheeta 
one Mosh with, and tho other above, tho test-plate, are 
зой to'a Measured ference of potential by means 
‘Of battery of small ell? 


321. Muasomenesr or тин Poreyrist. GRADIENT 


‘Tho potential gradient dV jth may be found by 
measuring the diferenco of ‘potential between two 


эс. 1 Монтани el tho род gradient 
аў Absolute determination in open feld 
(0) Contuimoua recording wath the Кеча water-dropper. 


insulated conductors at different heights above the 
ground. Various forms of electrometer are employed, 
And one conductor may be the earth itself, while the 
other is a stretched horizontal wire about a metro above 
ground-level. Sometimes two wires at diferent heights 
fro used. Tt is of course essential that the supports of 
ihe wies and the presence of the observer and his 
instrumente should not materially slter the feld to be 
measured. Tn the arrangement in Fig. I1 (a), the wire 
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is hung between amber or sulphur insulators at the ends 
‘of two vertical rode: ‘ta length should exceed twice 
it height above ground. 

"The wire when fist set up is at a different potential 
to that of the air in its neighbourhood, and а current 
Will flow between them which tends io remove this 
potential dilference, "The ordinary conduetivity of the 
Airis however, too small for this process of equalisation, 
ta take place very rapidly and the electrometer reading 
yill always ag behind a fuotnating field. It is necessary 
Jor this reason to place at the centre of the wire some 
active ionising agent which speeds up the process by 

nereasing the local conductivity of the air. This m 
take the form of glowing fua of Петта, spre 

ited with a 8 per cent, solution of lead nitrate, or of & 
dise or spiral of metal coated with a deposit of ionium 
or radio-thorium. Such "collectors," as they are 
шей, have the advantage of causing the wire and the 
lectrometer to acquiro the potential of the air at the 
centre of the stretched length, where the electric feld 
is least disturbed by supports and observer. The time 
taken for equalisation of potential depends upon tho 
type and activity of the collector and varies from 1 to 
G0 seconds. There is always some uncertainty as to 
the exact position at which the ionising agent exerts Из 
efiet, especially if a wind ir blowing, but this con be 
avoided by making observations at different heights. 


$25. Cowristovs Rrconpmxo or тир POTENTIAL 
[5 


An adaptation of the arrangement just described in 
employed to obtain continuous records of the potential 
gradient, the electrometer being housed їп а building and 
бе lictor carried m an inated red projecting om. 
the oll. The ssl feld is very much distorted by the 
presence of the building, and a reduction factor for the 
Installation muse occasionally be determined by making 
simultaneous measurements in an open feld. Fig. 11 0j 
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mass and energy. The equation for the electron then forms the key to the 
understanding of the nature of the relationship between matter and space-time. 


Indeed we may now even derive Newtoris second law of motion (Е = ma, and thus the 
other fundamental laws of physics) from first principles to confirm the validity of the 
above. 
[1 

Е 


ет 
Which is dimensionally equivalent to: 


then as F = E/L: 


and thus 


Substrituting for m from eq. 18 


Then 


Thus taking into account the whole of these observations enables the laws af motion 
and the equations for energy and mass and their equivalence to be derived from 
geometric first principles. 
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shows the nature of the distortion of the equipotential 
‘surfaces due to à building, 

"The Kelvin water-dropper is still largely used at re- 
cording stations as а potential equaliser. А jet of water 
from am insulated cistern within the building escapes 
from the end of a pipe passing through and insulated 
froma the wall, and breaks up Into fine drops at the peint 
‘where the potential is required (Pig, ID. On starting 
the jet, the potential of the insulated system will in 
general bo somewhat lower than that of ihe air at the 
End of the pipe ; this end will curry am induced nega- 
tive charge and the cistern а positive one, Each drop 
carries a negative charge away and leaves the system 
slightly higher in potential than before. Ultimately the 
negative charge at the end of the pipe disappears and. 
Че system is at the potential of the air at the point at 
which the drops break away. In practice this takes a 
time of the order of 30 seconds. 

Radioactive collectors aro also employed, but whatever 
the type of collector, the insulated system is usually 
joined to the needle of а quadrant electrometer of low 

у, and opposite pairs of quadrants connected 

у whore centre is earthed, The record can 
bo made intermittently, by means of a clockwork ar- 
rangement which depresses an inked pointer attached to 
the needle (Benndort), or continuously, by receiving the 
spot of light from a small mirror on à moving strip of 
bromide paper. 


835. Vamumtov or em» Povextian GRADIENT WITH 
Maou? svovr тир GROUND: Sract-cwanoe 


A good many observations of the potential gradient 
have been made with balloons fitted with collectors of 
the radioactive or the glowing fuse patton: they all 
indicate a rapid decrease in the field with increasing 
height above the ground (Table V, $ 33). Though no 
great accuracy сап be claimed for these moasuremen 

Fior they are subject to errors arising from the di 
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$27. Vamos or тик Porzxzut GRADIENT 
мати Looauity, Tian: AND Бваѕох 


Before passing on to the more important variations 
of the potential gradient, mention should he made of 
the fact that incessint Huctuatione are observed over 
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short perioda of time; those aro duo to local changes 
їп the space-charge and the conductivity of the air in 
the vicinity of the collector. 

"For many years continuous records of the potential 
gradient have been taken nt certain stations im the 
Northern Hemisphere. Less extensive information is 
available for the Southem Hemisphere, but observations 
have been made over considerable periods in the Arctic 
and Amtaretio regions, Some very important measure- 
ments over the oceans have been carried out by the 
Survey ship Carnegie of the Camogie Institute of 
Washington. lt appears that the sign of the potential 
gradient in fine weather is positive all over the earth's 
Surface, but that over land areas ita value varies consider. 
ably with local conditions, "The mean of dV dh at Kew 
is $17 volts metro, while that at Davos in Switzerland 
Ja but 64 v./m. Over the oceans a valuo of 120 уш, 
which varies litle if at all with geographical position, 
has been found. The average valuo for the whole earth, 
is not far from 120 v.m. 

Te would seem that the potential gradient observed on 
lanê is not a quantity of much fondamental significance, 
its value depending primarily upon local conditions of 
atmospheric conductivity. This is evident from the 
fact that a simple periodio variation according to local 
time js the basis of all fneweather land records. Tho 
minimam values are obtained in the early morning at 
abont 4 am. and the maxima in the evening between 
Gand 8 pm. In many places a second maximum at 
8 атш. and û second minimun at midday are found. 
The amplitude of these daily variations at land stations 
sometimes reaches 50 per cont. of the mean value for 
the day. 

"The local timo variation has boen shown by Whipple + 
to be closely correlated with the amount and distribution. 
of the smoke pollution of the atmosphere near large 
cities, where those continuous records have generally 
been made. Fig. 12 shows the variation at Kew of 
the potential gradient during the summer months for 
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ile two periods 1898-1913 and 1916-28, together ith 
the уала Вов inthe amount of pollution (determined by 
fopirating the sit throngh er parer) for the period 
T0512. The figure shows not only the close relation 
smith exista betweon potential gradient and pollution 
tdeo tbe striking flee of the introduction of- sammer 
time” into Great Britain in the year 1910, after which 
{ho morning minimum and maximum moved back by 
approximately one real hour. "The atmospheric pollution 
carve las maxima and minima which have beon ex. 
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plained by Simpson as due to the combined effet of 
Fariations im the amount of smoke produced im the 
ty and variations in the stability of the atmosphere, 
that is in the mixing action of surface winds and general 
turbulence of the lower ai 

“Asregards the annual variation of the potential gradi 
ent Jand stations Ш both hemispheres show а maximam 
în the local winter and а minimam in the local summer 
The only eint exception i the Antarotis region, 
where n reversal of phase očenrs, giving rise to а maximum, 
БЕИТ rari 


ET ATMOSPHERIC ELECTRICITY 


Лы view of the local origin of the variations of the 
gradient found at land stations near towns, observations 
over the oceans, where по pronounced local eBects are 
to be expected, are of very great importance. Mauchly i 
has analysed the measurements of the Carnegie cruises 
amd found that there is a well-marked diurnal variation 
‘at sea, with maxima and minima occurring at the same 
moment in all parts of the globe. Thus the potential 
gradient in all oceans is found to be about 1 
flow the mean at 5 hours, Greenwich Mean "Time, and 


j р 
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орви 
nm 
колл. 
(4) Variation of potential grate wath univera шше, 
à Variation of deren acters over the осо 
iia 


about 20 per cent, above itat 19 hours, GMT. Tk is 
Femarksble that the same hour wave, progressing 
according, to universal solar time, has been ebseved 
фу expeditions to the Arctic and Ántasctic regions and 
to Lapland. Fig. 13 (a) (after Whipple) illustrates 
these Tests, which have been confined. hy the het 
grin af the Grp" ach ro shown, he 

pare, the mean potential gradient has been reduced to 
ют: * es aoa variation has so far 
hen verse over he ara 
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Mauchly's discovery of a variation of potential 
gradient according to universal timo is generally ao- 
cepted as being of fundamental significance. The 
Variation must clearly be ascribed to an alteration in 
the difference of potential between the upper conducting 
layers of the atmosphere and the earth: it affords an 
important means of testing any theory of the origin and 
maintenance of thi potential difference. 


$28. Тив Fesr-wnamen CURRENT: CUNDUCTION 
AND CONVECTION CURRENTS 


In the ordinary fi¡ne-weather feld positive ions are 
driven towards the earth ad negative fone away from 
it; the motion of these ious constitutes a downwardly 

eted conduction current, We have seen (§ 3) that 
the conduction current passing through 1 s em. of 2 
horizontal plane is given by Te = А, LÀ) where 

th electro feld and A, and A. а 

futivtie ofthe air at the pot in questi 
"There is, however, а fine-weather current of a diferent 
nature which plays a part in the transfer of clectricity 
by the atmosphere,- If the air should contain at any 
Point an excess of ions of one sign (a space-charge), 
Movement due to wind or ordinary turbulence will give 
Heo to а mechanical transference of electro charge 
‘Thusifvis the upward vertical component of the velocity 
of the air and p the space change per cc the upward 
Convection onnent due to thir cause will be ep per 
Square centimetre, "The тем current-density im hue 
weather is thus tho resultant of the downward con 
duction and the upward convection currents, and is 
dien by I~ Ty — vp, 

"The moan valve of the total fine-wenther current is 
ot fa rom О amperes per square оон or 
2 mieroamperes per square Kilometre, o that the total 
Current owing in this way between the upper atmosphere 
and the whole cari is abont IWD amperes. 1t wond 
Жеш, from measurements which have been made in 
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various parts of the world, that this current varies much 
less with changes in geographical position, in time of 
day and scason of the year, than does the potential 
gradient. “Although in the past it has not received a 
great deal of attention, it would appear to be a more 
fundamental quantity than the potential gradient and 
less affected by purely local conditions. 


$20. Descr DiremwpATION ор aw Coxpverion 
Cemuzwr ar тик SURFACE or ТИЕ EARTH 
Direct measurements of the magnitude of the con- 
duction current which flows into the earth's surface 
have been талдо with the Wilson universal electrometer, 
with the test-lato mounted Rush with the surface of the 
ground, as described in $ 23. The curve of Fig. М 


Compensator Capacity 


* Tue = 


Fre, Зоо of eendueti current with the Wilson 


illustrates tho procedure followed in the measurements 
At time f, the tostplate is exposed to the oarth's feld 
by removing the cover, and the capacity of the com: 
pensating condenser is adjusted 14 the volne C necewsty 
fo bring the gol leat hack to (he zero position, The 


ишегис mins азр comes м 
азер nthe plato Ia en — OF аы the ld tng 
рыб, мп, м мов, А и te area а he pte 


and — V the potential of the outside of the compensator. 
‘The test lite is now left exposed until time t, and kept 
continuously at earth potential by inereasing the com- 
pensator capacity to balance the charge received from 
the positive ions driven from the air on to the plate, 
‘Owing to variations in the strength of the field, and #0 
in the induced charge on the plate, this increase is not 
‘a regular one. At time f, the plate is again shielded 
with the cover and the compensator сарасйу is reduced 
from C, to ( to maintain the shielded system at earth 
potential. At this moment the field strength В 
2900, ОРУ А. Since at the beginning of the measure 
ment the compensator capacity was zero, it is evident 
‘that during the interval, t, — t, the plate received а 
positive charge СУ and the averago value of the con 
action current per square centimetre was Суу Ms 1). 
For routine observations the instrument is mounted on 
a tripod above the ground, and tho readings are reduced 
to standard conditions by occasional determinations of 
the reduction factor, front observations in a pit. 


$30. Isomzer Demmaxanos or rim CONDUCTION 
omms an A Рот gw mtb Аш. 


‘The conduction current at a point in the air can also 
bbe determined by separate measurements of the field 
strength, P, and the polar conductivities, A, and A. 
‘The methods used to determine F, or the potential 
gradient, bave already been described in this chapter ; 
the conductivities aro usually found by the Gerdien 
method sketched in § 2, In another form of the Gerdien 
method, due to Schering, the cylindrical condenser is 
replaced by a large vartled wire cage, along the axis 
fof which is a charged insulated wire connceted to an 
electrometer. The mte at which the charge is dis 

Эрме hy ions of opposite sign is determined in exactly 
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the same manner as in the Gerdion method, and the 
same equations apply if certain conditions are fulfilled 
‘The cage must bo large enough, and the charge on the 
wire smell enough, to ensure that no considerable 
Alteration in the number of ons is caused by the flow of 
Current. The arrangement must be set up in the open 
Av to ensure that ordinary atmospheric circulation 
prevents tho development of the electrode space-charge 
to be described in the next section. And finally the 
whole cage must be shielded from the earth's fold hy 
а rough roof or by trees, otherwise it will carry an in- 
мені negative charge on the outside and rob the air 
entering it of negative 


3L Tug Cowpanisos oF тив [кот AND Трест 
Mermons: Еілстипов Seace-cwanon 


‘Tho direct method due to Wikon measures the con- 
duction current entering the carth ; the indirect method 
measures the curent at u certain height abore the 
carth: Ju the latter caso the current is carried by two 
'ppositcly moving streama of fons of opposite sigh: i 
the former it consista of a single stream, for while 
positive ons enter the earth, negative fons do not pasa 
om it into the atmosphere.. The two methods, there- 
fore, do not measure tho samo thing. One determines 
the true conduction current at à height, anil the other 
its positive component at ground-level. 

‘Consider a vertical cylinder of perfectly still air whose 
height is A and crbssaection 1 Aq. cm, with its base 
on the ground (Fig. 19). Let E and F De the lestre 
field strengths at top and bottem of this eylinder, and 
26, Aand às, A- the polar conductivities., ‘The conduc- 
Чоп current tough the top is P, + X); а positive 
charge PX, entera and a negative charge FA. Teaves, 
in ech second. "Through the bottom there ix only а 
downward flow of positive ions, carrying away а positive 
hange FA, per second,” Tho cylinder as a whole thus 
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Joses а positive charge Fà, — PA, per second. and а 
neve charge FAS per second. This may be ex 
Ор of a postive spacecharge 
Ver me РУ EA, FN o) = PA, + — P 
фа second. Te grow of this кб” рше 
Ag v ante res the AY nd sl 
eu only when T^ has such Ps 
а value that as many nega- A К 
s positive йиш lenve thr 

cylinder in cach second, i 
E 
FOr, + 

“The two sides of this last 
equation are respectively the 
ео currente at height 
Kand at gro level, ‘Ths 
for perfectly still air, the two 
methods we have describe 
‘Shoal give the same mameri 
fal values though they 
measure diferent quantities 
Te appears probable that this 
тондоп їз act realised in 
Practice and that the Wilson 
Tred уйде much smaller 
Sues than the other, Some 
‘verge uoce from e more 
Extensie series of pneus 
‘monta me shown in Table IV. 
"Si moter атая 
of the argument we Мате perci 
опей fils to appear in pi 
rectc Watson bas shown that during ie weather 
T'es bone i no sgn of any electrode space charge 
‘thin the fest melee above the ground, and that P 
nd F are the same. 

"Aa there ean eno doubt that a space-charge would 
develop Г the ir were perfectly aly ib has been 
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1. A method of generating a fore o0 а body, wherein a 
diferential electron flow through the body in rotation is 
directed so as to simultaneously pass through said body in ils 
direetion of rotation and contrary to its direction of rotation 
to release а directed flow of gravitons. 

2. A method of accelerating а body by generating a force 
acting upon it by the method of claim 1. 

3. A method according to claim 1 or 2, wherein electrical 
currents are passed simultaneously through sad body ints 
direction of rotation and contrary 1o its direction of rotation. 

4. А method according to any one of claims 1 io 3, 
wherein the body is a least parlly of superconducting mate- 
E 

S. A device for generating a force suflicient to accelerate 
э body, the device comprising: 


the body in the form of an electrically conducting mass, 
‘means for rotating said mass and means for passing 
lectica currents simultaneously through said mass in 
is direction of rotation and contrary о t direction of 
6. A device according to claim 5, wherein the mass is 
spherical, cylindrical or consiss of a dual co-otating or 
Counter mating dise. 
7. A device according to chim 5, wherein the muss is 
cylindrical. 
8. A device according to claim 5, wherein the mass 
consists of a dise. 
3. A device according to claim 5, wherein the mass 
consis of dual co-rotating or counter rotating diss 
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TABLE ту 


Масакментв oF тип Amanna Coxoverion Connex 


Dm 
теша | 2210" | Kew "m 
Davos EST | Maniek a| ro^. 
бше | 89 7 


suggested that ordinary atmosphere turbulenco, by con. 

nally mining the wer ayers of the air, саде the 
estes positive charge upwards as rapidly as it in formed, 
WP T and X. c An the positive charge developed 
1а tho cylinder por and is FA. Tür asi be os 
moved by the alr at such a rate that an wpwand соп. 
ection euerent vp = PX рет s, em сто tho top of 
tho eyiini am о Куган current ab 
the height ts 


Tl m= PO, X) — FX. = FX, А, 


If this viow is correct, tho quantity PA, which is the 
portion of the conduction current meåsured by the 
Wilson method, is actually equal to tho total current, 
conductive and convective, passing botweon the atmo 
sphere and the earth. While this result may not hold 
in practice with great exactitude, tho arguments ont- 
lined above indicato that tho test-plate method gives а 
closer approximation to the total Bne-weather current 
than the indirect method which determines the con- 
duction current only. The test-plate result is the more 
valuable because it appears that any direct estimate of 
the convection current by itself is very dificalt 
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$32. Vancartons ту тип Prse-weamiee Comes 


Both direct and indirect methods of study 
airearth current indicate that in fairly fino wea 
is less subject to variations than is the potential gradient, 
Simultaneous measurements of the field and of tho total 
conductivity of the air, A = As -F A, show that these 
quantities vary to some extent in inverse ratio, with 
fhe result that their product, the conduction eurrent, i$ 
Jess variable than either, Factors such as am increase 
in the number of condensation nuclei or the presence of 
fog particles, which decrease À by raising the proportion. 
‘of the slow ions present, causo à corresponding increase 
їп the potential gradient. The simple form of the 
daily variation in the earth's field ha its counterpart 
їп an inverse variation of the conductivity, with a maxi 

mum in the early morning between 3 and 4 am. The 
extremo effect of atmospheric pollution near large cities, 
which increases the potential gradient and diminishes 
the conductivity, has already been discussed (8 27) 
In general the reciprocal relation between A and P is 
not exact enough to keep the conduction current in- 
variable, At land stations in Europe it is found to 
ave an annual variation which coincides in phase with 
‘that of tho potential gradient but has a smaller amplitude 
At most stations its daily variation follows the changes 
їп the conductivity. 

As shown by Table IV the mean values obtained at 
European stations for the conduction current, using the 
indirect method, а ie clove to 20. 10 amps hg, om. 
‘The observations over tho sen and near the poles give 
about double this value, Since, as we have seen, to 
make allowance for the upward convection current 
тат the ground these figures must probably be reduced 
фу half, the total air-carth current in fine Weather may 
be taken to have an average value of Х 10-1 amps] 
sq. em, over the whale globe 
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$33. Тив Сохогонох CURRENT AT GREAT 
isons 


Ле has boon found from simultaneous determinations 
of potential gradient and atmospheric conductivity 
Sing ballon sont ha the rapid dern in F with 
ight above the ground is accompanied by an inerease 
in A of sch magnitude л to keep che conduction current 
approximately constant. Table V shows the results of 
an ascent by Wigand in which it will be acen that 
when the field had fallen to 1/14 ofits value at the ground. 
the conductivity had risen cleven-fold. 


TABLE Y 


Coxpveniox Cuna pume Вазов Ascer (WieaxD) 


manens [ooo ют J төшөм. em. 
EIE TNI са 
E 5 ju 
| 


$34. Тик SIGNIFICANCE OF тиш Аш-шлвтн CURRENT 


‘The general constancy of the air-earth current with 
height above the ground and in diferent parts of the 
world suggests that, at any rate to а first approximation, 
if has its origin in a constant potential difcrenee between 
the conducting layers of the uppee atmosphere snd tho 
earth, and that its actual value depends проп tho resist- 
Ae ûf the air between the two regions. Now the соп. 
Чоу of the upper portion o this sinat is entirely 
due to the penetrating radiation * and is unlikely t alter 
ft all with time of day, locality or season (8 20, 21) 
Tut helow a height of abont 2. Kilometres ver lad 


ETT 
ad, The Hee 


ous from M to 30 реко shove the 
(Mayer orsa n s a slo origi. 
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areas, an additional ionising infhenee is exercised by 
radioactive matter im the air and the earth, which, da 
we havo seen [$ 3), varies very much, Moreover, the 
conductivity of the air in this region is dependent upon 
the relative concentrations of the large and the small 
‘and these alter with the number of nuclei present 
wrent-bearing column of air above the point of 
‘observation thus consists of an upper constant resistance 
and a Tower variable one in series with each other. 
‘The extent to which the current carried by the air- 
column alters with local conditions will depend on the 
ratio which the lower variable resistance bears to the 
total resistance 

"The conductivity above M kilometres is so high that 
we may, for the sake of illustration, suppose that thia 
is the uctaal height of the upper positively charged 
yer and take the mean specifie resistance of tho air 
between it and the earth to be 7-1 x 10* ohmsm,, 
the value found by Wigand at а height of 6:3 kilometros. 
‘Then the total resistance of an ar-column of cross-section 
1 sq, em. wonld be 108 obms, lf the variable part of 
the column be the first 100 metres above the earth, 
‘where the specific resistance is usually 8 x 10 omen, 
this portion will contribute В x 10" ohms to the total 
We aon that even if the conductivity of the first 100 
metres were halved, the effect upon the air-earth current 
Would amount to biit 4 per cent. The potential gradient 
near the ground, on the other band, would be doubled, 
for from this point of view it represents the fall of 
potential per unit length of the lowest part of the current- 
beating column. It is evident that potential gradient 
measurements over land, and in particular near eitis, 
cannot be expected to yield information which bears 
directly upon the question of the total potential difer- 
fence between upper atmosphere and earth. Та the eae 
of observations at sea and in polar regions the position 
3e diferent ; practically all the ionisation throughout the 
‘whole colum is then due to the penetrating radiation, 
and the only local effect» which can influence the 


o ATMOSPHERIC ELECTRICITY 


fine-woather gradient ia а change 
nuclei available for the capture of 


the number of 
ll ions. 


$5, Tun Forero Pto иин Disronazn 
"era 

‘The normal downwardly directed field, due fo a 
positively charged upper atmosphere and & negatively 
Changed earth, s frequently disturbed when the weather 
ceases to be fe. During fog, ax explained in § 32, 
{tis very much creased, and may rach ten times it 
normal value; during Фан storms, of the type common 
in semiarid. regions and deseris, powerful reversed or 
negative fields are usual and reach 10,000 velis per 
mee. Tho lets found during cloudy weather and 
Tain are variable, and range from gradients of the order 
a few hundred той» per metre bu a fine drizzle t0 à 
much аз 30,000 sol por metre under thundercloud 
s Generaly speaking, negative els predominate when 
light or steady rin i falling, though ева] positive 
ола observed. Ша of heavy rainstorm 
and thundercloud, the sign of the eld dependa upon 
She portion of the cloud paming over he point of ober 
ations but here, too, here evidence that negative 
радона are the more frequent. 

"The field during thunderstorms Guctontes а groat deal 
if the cloud is active in producing lightning. Des value 
a tho ground does nota a rl eseted 10.400 to 20,80 
Sole per mets except for very bit intervals cec 
Factions ot a snd. Bally bigh eld reese 
during henry rainstorms umecompanied by Tightan 
During а mowstorm the feld ie etl postive and in 
a 67 aon may tain 10800 v/m. Тс mets 
employed for he study of the large and rapidly vari 

Sf thunderclonds are described in Chapter TV. 


$36. Tue Canon ow Raty aw» Sxow; тнк 
Paroterranios CURRENT 


"The apparatus required to examine the charge carried 
to the earth by precipitation—rain, һай, snow, and 
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lestis comparatively simplo, and consists cssentiall 
of an insulated metal vessel to catch the rain, ec, and 
ап electrometer to measure the charge recived. Grest 
precautions must, however, be taken to eliminato the 
dinarbing effect ofthe negative charge given to the 
ait as the drops splosh on the container (Lenard «fice 
$49). TE same of this is lost a spurious postive charge 
will be indicated. For à similar reason, the entry of. 
Spray dne to the splashing of rain falling outside the 
еей vessel muet be prevented. The receiver must 
e serene cketrostatiealy fom the беоне feld 
outside. The sat of rainfall and sometimes the average 
Sze of the drops, i aoo observed ; with sensitive forma 
ff the apparatus the charges син by individual dio 
"ay be mesi A the charges brought down vary 
Considerably, it is necesar in АП sneh work to carry 
Sut a ong serie of observations. 

‘Since the year 1908, when the modern series of observa- 
tions began: all observers tee in finding à preponder 
элге of positive charge on rain in general, The average 
Fatio of fhe quantities of postive and negative electricity 
Brought down y all kinds af precipitation varies ae. 
cording to the situation of the Observer, Some of the 
Falnes found for this matio ane: Potsdam (Scindelhauer) 
YET: Puy-en-Velay (Вам. 2-4: 1; Dublin (MeClelland 
and Nolan), 1'8: 1 ; Simla (Simpson), 2-4: 1; Otago, New 
Zealand (Marwick). 32:1. Asexceptions to the general 
тше, it may be noted thut snow wamally carries а con- 
erable negative charge, and that the fine drops of a 
шше aze also negative, ` Simpson showed in 1908 that 
thunderstorm ssi. th most heavily charged of all 
arms positively charged when it falls from the front 
of the cloud and negatively charged elsewhere. Ordinary 
stes io, waccomponil y sudden changer in he 
Barometer, shows the most regular ae well as tho highest 
excess of positive change. И such rainfall alone is 
Considered, Baldit's average ratio of 2-4: 1 for all types 
of precipitation rises to 43: 1. 

‘Tie Charge per ec. in the case of heavy thunder. 
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storm rains reaches average values of 30 to 40 ел, 
де drops may carry 100 to 200 еч, (барен 
"nd attain potential an great as 300 volts: The mean. 
values reported hy derent observer forthe aot charge 
per ec оп ай forms of precipitation during à long serier 
EF observations range from 4429 Cs at Potsdam 
Вашей to = 170 e«t. at Simia (Simpson). 

"The transfer of electricity Irom atmosphere to carth 
inh mannet eti een cat 
which appears on the whole to be in he same direction 
аз the fine-weather conduction current, since it cares 
more positivo than negative charge tà the earth. In 
"le ense of thunderstorms this current sometimes reaches 
values as bigh ав 2 x 10° ampa. jaq cin and the total 
Convection current carried by the rain hv sch a storm 
may amount to more than Ol'amp. Before ith 
Possible to Frome a trustworthy estimate of the anne 

he excess of positive over negative electricity con 
veyed to the whole earth in this vay, much more i 
Tormation is required fiom tropical” and equatorial 
regions. 


$37. CURRENTS DUB то POTST-MISCHARGE 


1 is well known that an clie glow or brush dis- 
ekarpe taken piaco Dom А pointed воды when 
Placed im s went strong eld, Tt comes of a 
Am of jons of the sume sign as the charge spon the 
Tint. Dialga ofthis nd mas, there, be 
Expected from the ends of exposed conductors om the 
Osce of the etath whenever the potential gradient 
fn the height and sharpness of the ends are вает 
frat, Indeed the earliest investigatory Franklin with 
Tit, иаа ond Lamonnice th ther high metal 
rots, detected cti fields, she fist two in thunder, 
And the ast in fine weather, by means of this current. 
Under тате conditione fond by. mountain 
peaks or the masts nf ship exposed. to the intense 
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fields of a thundercloud, the glow discharge may become 
very conspicuous (St. Elmo's fre) 
її was йт pointed out by C. T. R, Wibon* that 

point discharge currents оГ much smaller intensity must 
Шау at important part in the interchange of electricity 
between the earth апд the atmosphere, ‘The filie 
prevailing wer rainstorms and üunderclouds very 
Frequently reach values sulident great fer consider. 
ablê currents to bo discharged йош expored conductors, 
such аз tees, Dashes, housetops and even field of grass 
A conductor need not end in а sharp point or project 
fo a grent hight in onder that should begin te actas 
discharge. For example, sn сай соли sphere 
SF radins T em. neod only be raised to a height of 3 metres 
їп tho not шшш! Beld of 1,000 volts per metrs for 
tho electro intensity at ita surface to reah the critical 
value of 30,000 volts per em. at which brush dichon 
begins. A practical tance of the correctus of ths 
suggestion is afforded by some experiments made by 
he author, in which a small tree, 4 metres high, Was eu 
off at йа base, mounted on insulators and connected to 
arth through’ а galvanometer, Exposure to tho Belde 
^ue to nearby thunderstorms yielded, the average 
point-dscharge currents shown below 


TABLE VI 


Porwr-otsominar Сонет төм A Были, Tune 
Ы) 
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пастку 


‘The couteibution of a single tree such as this must be 
multiplied by а very large factor to obtain the total 
Current flowing between the earth and a thundercloud : 
in the caso quoted, the tree wns typieal of the exposed 
natural conductors for many miles around, and a rough 
Surface integration over the area affected by the cloud 
indicated that the total point-discharge effect was of 
the order of 2 amperes in an upward direction. 

"Since the direction and magnitudo of the large fields 
associated with disturbed weather vary considerably, it 
is extremely important to know the relative amounts 
of positive nail negative electricity discharged from a 
expored point over а long period of time, In a series 


pee] | mr Se 


Fie. Water ao зования Нола, 


of observations by Wormell n sharp point carried on 
Insulators at the top of a pole was connected by cable 
to one electrode of a voltameter filled with dilate 
sulphuric acid, the other electrode being earthed. The 
Voltameter (Fig, 16) was constructed of fne 
tubing (diameter 0-8 mm.) and the gases evoh 
separately collected, their volumes being determined from. 
the lengths of the bubbles formed. Ir vy and o, are the 
volumes of the mixed gases collected at the earthed and 
the point-conneeted electrodes respectively, the quon- 
tities of positive and negative electricity, qy and. 
which bave been discharged from the point can be 
separately determined in the following way : If one unit 
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‘of quantity liberates in electrolysis ¢ c.e. of oxygen and 
% Ge of Hydrogen, we have T 


qe 3e 


from which we may determine q, and gy 

"The quantities discharged im this way have been 
examined by Wormell at Cambridge over a period of 
three years Some of his results aro shown in the 
table below i 


rand Med ge = by 


‘TABLE VIE 


Derwenasen Berrers or Porsraisenance (Worst) 


REA] „ы | 
Mesh | зы aa e 


icity by the discharger. 
а ore dead ба it is noted that of 147 

ite periods of disturbed weather accompanied hy 
precipitation, 105 showed an excess of upward current 
[Eve dischonge), 34 em excom of downward current 
{È ve discharge), and in 10 the met discharge was 
dero, This is what would be expected from the pre: 
dominance of negative potentil gradients in disturb 
Weather. t is to be hoped that similar measurements 
Wil be made in other parts of the world. 
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А Satellite Weather Modification System (SWMS) uses 
anh satellites to harness solar energy 10 modify the thee 
modynamics and composition of the cars atmosphere. 
SWMS has thre subsystems: The first subsystem includes 
э network of earth satellites called Satellite Engines (SES) 
жей to reflect solar energy andor transform solar energy 
into other forms of energy beams discharged at specified 
locations, The media al these locations and the media 
trough which the energy beams pass absorb these energies 
and change them into heat. The second subsystem includes 
Plane network of Remote Sensing Devices (RSDs)- These 
Sensors are used 1o measure local media compositions, 
dynamic parameters and thermodynamic properties. Sensor 
measurements are fed hock tothe third subsystem, which 
includes а network of Ground Control Stations (GCS), 
GCS provide energy beam guidance by estimating each 
team’s characteristics and is aim polat trajectory as func- 
tions of time. Integration of these three subsystems estab- 
Ык» a sensor feedback energy beam guidance and control 
Joop. SWMS's weather modification applications include 
alteration of precipitation, reclaiming of wasteland, reducing 
damage by bad weather, and improving environment. ls 
non-weather related applications include supplying concen- 
trated energy 10 cleerricity generating stations (solar, wind 
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$38. Tur Тытненахов or Euremtimv BETWEEN 
чин Barre AND ти VrwospHEREI TRE MAIN: 


po 


"The negatively charged carth and the positively 
charged upper layers of the atmosphere form two plates 
‘of a spherical condenser with the lower air as the di- 
lecto, Althonzh the conductivity of the air between 
the plates is small, the applied potential difference is 
great enough to make. the leakage of charge through 
it very considerable. "The average value of the charge 
Ter mnit area of the earth's surface js Ө x 10 
Soulombsjsq. cm, and that of the fine-weather conduc 
tion current Э X 10- amps. persq.em. Left to Нави" 
a condenser of this kind would be discharged by internal 
leakage in a time of the order of ten minutes. Ван. 
this is not all: to the dissipation of the earth's charge 
by the fne-weather current we must add the efect of 
the charge conveyed by rain and snow, for it has boon 
shown tbat on the whole the nett charge conveyed № 
the earth by precipitation is positivo in sign. Thus to 
‘the conduction current of 1000 amperes over tho whole 
‘surface of the earth must be added а precipitation 
штеп in the same direction, estimated by Wigand” 
though any such estimate can only be provisional—at 
100 amperes, making a total of 1400 amperes tending to 
“dissipate the 500,000 coulombs with which the earth is 
charged. 

Tn spite of the continuons operation of these two 
factors, the earth's charge remains practically constant, 
so it is clear that there must exist some reverse or 
compensatory process which neutralites their effect. 
Some agency mit be continuously at work replenishing 
the changes on the earth and in the upper ait. Tho 
discovery of the mechanism responsible for this replenish- 
ment has been one of the chief problems of atmospheric 
electricity. and many suggestions have been made to 
this end. Two of these, though they have not proved 
‘ceptable, will be brief’ mentioned, 
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The suggestion of Ebert is based upon the experi- 
mentally verified view thot ionis sir erenping through 
the marrow capillaries of the earth's атый i richer in 
positive than In negative fons, fur the higher mobility 
EF he negative iun emis Е to diffuse more rapidly to 
the walls of à пл passage. The nie escaping from 
the earth and foni hy néliactive emanations, ete 
the gives а postice change to the lower atmosphere, 
which Ebest тиддолей wis conveyed to considerable 
а by convection currents. v appears, however, 
that the Ebert elect їп the lower atmosphere is actually 
extremely smali and that tho upward aircorrents are 
"lite insuficient to produce the necessary convection, 
Another sageestion, made by Simpson and devel 
by Bron, t tt negative charge Ve conveyed to the 
cart by fast-moving negatively charged corpuscles or 
JE particles This view meets with tho difieuley that 
{he ionisation produced in the sit hy the number of 
В particles needed to maintain the carth s charge would 
фе very lange, many times greater than that observed 
and kiwn to be due to other causes. The objection 
can be avoided only by ascribing а very small ionising 
power to an extremely ле ray (Swann). Thies not 
accord with what ix known of the fastest A rays from 
ruloaetive substances, whose ionising power vary very 
lowly with their energies 
TE was fit suggested by C. T. R. Wibon that it is 
to regions of disturbed weather that we must look for 
the mechanism of replenishment, that under main and 
Чакры where the potential gradient, ie more 
often reversed than in the normal direction, there are 
(o process at work which convey considerable 
quantities of negative charge to the earth. Tho frat 
St these i the action of point-diechange from conductors 
rojecting fom the ground. This has already been 
Шошо, and it las been shown that experimental 
teria indicate that it is of great importance. The second 
rocess is the charge сопун to tho ground by lightning 
Riches trom Поет, Every accom, as will be 
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seen in Chapter ТУ, some 100 lightning discharges occur. 
Set the vice sube of the earth, each involving the 
passage of a change of the order of 20 coulombs. Only 
{fection of these. perhaps one in four on the average, 
Strike the ground. The cfectivenes of this process of 
їмїттє of charge will depend upon whether more 

s of one sign than another are conveyed to the 
sith.” If, for example, practically all the charges trons- 
ferred were negative, the process wonld be equivalent to 
‘continuous compensation current of about 300 amperes 
‘Though there is evidence that this is actually the case, 
the question i still under investigation, 

“an estimate of the annual eleteeal © balancesheet " 
of a square kilometre of ground at Cambridge has been 
made by Wormell? on the basis of his point discharge 
measurements and observations on lightning discharges 
{Tho air-earth conduction current loss and the effect of 
rain and snow were estimated from average values of 
{ese quantities. Tho кешй were = 


samen ka ame 


By gn gene ve el El 
By precipitation, ot Ia 
Nett gain of negative change - .-4 


"Though such an estimate is only а very rough one, it 
appears to be quite possible that in this locality the 
four processes approximately balance one another, or 
‘oven that the carth gains а negative charge- 

This suggestion of Wilson involves more than the 
interchange of electricity between the bases of cumulo- 
nimbus clonds, showers amd thunderstorms, and the 
ground; he regards them as equally active in supplying 
positive electricity to the upper sir, Om this view the 
‘loud acts as an electrical generator which removes pos 
tive electricity from the earth and supplies it to the eor 
ducting layers of the atmosphere nbore, hy which it 1 
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rapidly distributed in such a way ax to maintain them at. 
constant, potential vf abont 3 x 10° volts, in spite of 
loses 

Tr this view is correct, we should expect the potential 
difference, and so the potential gradient, to show a. 
maximum when the thundery regions of the earth are 
at their maximum activity.” The diurnal variation of 
‘the gradient discovered hy Mauchly (8 27) should agree 
in phase with the diurnal variation of thimderstorm, 
activity over the earth, ТЬ has recently been shown by. 
‘Whipple that this appears to be the ease. Whipple's 
examination of the dural variation of the world's 
thunderstorms is represented by the bottom curve of 
Fig. 13 (0, where it will bo seen that the parallelism 
with the variation of the potential gradient over the 
‘eeans and the polar caps is indeed very clos, 
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CHAPTER IV 
THE ELECTRIFICATION OF THUNDERSTORMS 


430, Тив Newser or ‘Tausonestomss ovet тик. 
Grona 


НИХ а thunderstorm is a comparatively rare 
event at any one station in temperate latitudes, 
the number of thunderstorms per day experienced by 
the eorth as a whole is very hugo. Even în such a 
limited area «s France there аге comparatively few days 
in the yonr where thunder i nowhere reported. The 
total amount of thunderstorm activity which tabes 
ince at various seasons of the year has been determined 
Ey Brookes" from information taken from ali parte of 
the world. According to his estimate, the earth ex 
periences 16 000/000 thunderstorms per annum, or H00 
Per day. "Taking one hour as the average duration of 
modest estimatetheve will on the average Be 
TSW0 thunderstorms im progress in difierent parts of 
ihe world at any one moment. In terma of lightning 
flashes this would menn that something ike 100 flashes 
four over the earth im every second, or 300.000 per 
pos 
Tt appears from recent measurements (§ 42) that the 
avene thunderstorm develops and expends two or 
thee million kilowatts of electrical energy continuously. 
during its hour or two of activity. Over the whole 
earth, therfore, thunderstorms atc continuously ex. 
ponding chiral energy st à rate of some i 10° 
Планы This igure eso large that by the employment 
f even а small fraction of Fs power in an apparently 
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insignificant ~ side-ine.” the thunderstorm could be of 
importance in a number of geophysical problems, 
Amongst these may be mentioned the generation of 
Hertzian waves (atmospherics), the maintenance of the 
earth's negative charge and of the positive charge on 
the upper sir (8 37 and 38), the production of high-speed. 
elektron ( 21), and of ionisation in the upper atmo- 
sphere. 


$40. Тик Mrasczurwr or тик Erzemue Fiers 
и DUB то THUNDERSTOFAS 
Practically all the quantitative information on the 
cleetrfeation of thunderstorms which has so fir been 
oblained has been derived from measurements of the 
lecti fields amd ficllehanges produced by them at 
the surface of the earth. Ehe development of these 
measurements and the interpretation of the results 
‘obtained i» mainly due to Profesor C. T. R. Wilson? 
"The general primeiple is simila to that of hie tex pate 
ox induced change method of studing the ine weather 
ВА (§ 23), in which an exposed conductor is kept at 
zero potential by alseration in the capacity ofa compen- 
Sating condenser. when the change induced upon the 
Conductor by the feld js equal to that given by the 
compensator to the system. In the measurement of 
Tapilly changing thunderstorm ekle, however, com 
pensation ie produced antemitienlly and. practically 
instantaneously by means of аш ingenious form of 
capillary electrometer. As shown in Fig 17, this con 
sists of a small bubble of dilute sulphuric neid enclose 
tween mercury threads in a nurow capillary tube. 
‘The trends lend to endceups of mercury, and one of 
these, A, is connected to a test-plate T insulated from, 
but ush wth, the surrounding ground, while the other 
is connected to the earth. Brtweon the mereury and 
the glass there is everywhere а thin flm of dilute acid. 
fo diat an electrical “double loyer” surrounds the 
aercury and makes each half of the electrometer con- 
denser charged tthe potential diffrence of the double 
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layer, shout 0 volt, the meremy being positively 
charged with respect to the neid. TE a postive charge 
ix given to the Teft-ham se, 1t will inerease the charge 
fom the left-hand condenser amd the left-hand thread 
will move forward a certain distance so as to absorb 
this charge, by inerensing the aren of the aeid-meroury 
Surfaco and the capacity of the left-hand condense 
A eoresponding movement of the right-hand thread 
auses reduction in area on this sid and the passage 
о carth of a quantity of electricity exactly equal to 
that ‘orginally supplied to the. electrometer. The 
distance moved, y, fe easy seen to be Belated to the 
harge passed through, q. by the equation 


ПОК 


Meroscope. 


jl 
УМ 


Measurement qu 
ССА Re Von 


where г is the radins of the capillary and R that of the 
end-tube, V the potential difference, and C the capacity 
per unit area, of the double layer. Thus q = ty, where 
T's an instrumental constant which can be determined 
by discharging а known quantity of electróity through 
the instrament. The arrangement thus gives а linear 
relation between the movement of the acid bubble and. 
the quantity discharged. In spite of the large value of 
©, about 3) microforade per square centimetre, it is 
extremely sensitive, By using a microscope focussed 

‘one end of the bubble quantities of the order of 
кошот may he measured, А permanent record 
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is est obtained by placing а slit and a moving photo- 
graphic plate in tho foeal plane of the objective 

When connected to a test-plate the eketrometer uuto- 
matically maintains |t at caeth potential amd recorda 
by its movements the quantities of electricity passing 
to and from the earth as a result of changes in the e 
ternal field and of the induced charges on the plate. 
‘The type of record obteined from this arrangement 
during a thunderstorm i4 illustrated by the thick line 
of Fig. 18. An earthed cover is swung over the test 


Position of Mercury Thread 


v т 2 3 + 
теме) 


Fro, 18 Сару electrometer record during а thunderstorm 


plate for a few seconds at the beginning of each minute, 
Causing the movements AAA’, BBB”, eto, as the 
induced charge flows away to carth and them returns, 
‘The points A, В, C, E would lie on a horizontal line if 
there were no actual transfer of charge between tho 
plate and the atmosphere taking place, that is to say, 
hho conduction current, point-disclarge, or transport of 
charge by rain. The frst two minutes in the рше 
show the slight slope due to the conduction current 
only, the last tto show the effect of fall of positively 
changeit rain. The charge, for example, conveyed to the 
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plate by rain and conduction during the third minute 
В to ge) and the mean value of the entrent per 
square centimetre ур — yo)/G0A, where А is the area 
Gt the plate and Е the constant of the electrometer. 
"The dotted line joining the points A, B, C. D. E gives the 
reading of the instrament when the Ves nate js shielded 
at any time during the recond, and this line serves as the 
aevo trom which the field and бент are measured. 
‘The field at the end of the fist minute, for instance, is 
ven by F = Зее — ya 

"Two sudden interruptions in the record, such as are 
caused by lightning Hashes, are shown at P and Q. 
М Р the recond sudenly touches the dotted line, 
Alieating that for а moment the feld was complete 
destroyed and the origina! induced charge тап to ear 
through the electrometer. At Q the movement extends 
beyond the dotted line, showing that the fid was 
actually reversed in sign by the discharge and reached 
‘reverse value equal to half its original strength. The 
shape of the record immediately after the passage of 
those lightning Hashes, the recovery curve as itis called, 
is of considerable interest: it will be seen in these two 
samples that the thundereload Selle and charges 
covered their original values after the lapse of rome- 
thing like twenty seconds. The rate of meovery was 
approximately exponential, being most rapid ime 
mediately after the fla und. becoming very slow as 
the cloud approached ita original electrified condition 
We may find the magnitude of these sudden Beld-ehanges 
by the same method used for the Geld itself; if Ay be 
the movement PP, or QQ, the sudden feld.change 
‘hich caused it is given by : AP = drt. AVIA, 

‘Tho testate arrangement, uing » plate 30 cm. in 
diameter, В suitable for the measurement of fields of 
Strength exceeding 1000 volts/metre, such as are caused 
by thunderstorms when they come within a distance of 
about 8 kilometres, Рог more distant storms Wilson 
employs а different form of exposed conductor, à copper 
all Fast in diameter mounted on insulitors at the end 
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of an iron pipe 5 metzes im length (Fig. 19). When 
the arrangement is in uso the pipe is held vertical; by 
turning it abont a horizontal axis throngh fts base, the 
pipe 39 lowered and the ball enters an earthed metal 
fase which shields it from the fel. Connection to the 
capillary electrometer is 
made by ап insulted 
wire paming down the 
Centre of the pipe 

‘The feld producing a 
given movement of the 
lectrometer is calculated 
пя follows The charge 
induced upon the bal 
when raised to а height A 
bore the ground must be 
such as to maintain it 
¢ earth potential, for the 
ball is cach. connected 
through the electrometer 
Thus st V ie the undi 
tarbed potential of the air 
at the point occupied by 
the centre of the sphere 
of radius r, we have 
Y -i — qi2h = 0, the 
third term “allowing for 
the eflect of tho electrical 
LN T 
sphere in the earth. TE ° mensuring Melde Qi datant 
the movement ofthe elec. Thunderstone 
trometer caused by raising 
potet E ышы иы ашы 

wand V = Hir — IM. This observation 
erefore gives fr the mean potential gradient between 
the ground and the height A, 
F VA (hy) Qj — 020 

"Tho same equation relates the sudden changes of field 
AF to tho corresponding sudden movements Ay of the 


ertet pipe 
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electrometer. Since thes rations, ke those derived 
fir test late, are derived on the astinption of a 
erty plage enh smal oceans munt be apiid 
Aon Be the eter of ths meets ton of ie ines 
ff free ров the hut ed to home the той 
instrament 

“Th ойе» obtained from the elevated sphere boone 
too sual for ока mensae en to tora in 
mors thon 3 kilometres away for wll greater distances 
firn aeri Ws Бега шей Dy some vod. 
feror dede ae of the mime Snr ne ie des 
ether о, aout 100 v who tho clo i 20 
шешн of, At dor of 0 to è kilometre they 
Stoner don vim ami wen tht storm fami 
trend value of 100 to 20100 vj. аге comitari 
тте, wie the td changer шау cured then 
ger very coner fora anal faction of oon 
iE m ceder indenters tho felis ame eomatantiy 
ering as о а of par oc al 
tf the ange Бу lightning Абат, of tie subsequent 
Е of ake destroyed changes ind of movctent 
SE coud as wil 


$41. Тыв Craxars or Pinto Acconrasyrsi: 
areis Discianoes 


‘The methods desoribed have been usod for the measure- 
ment of the field-changes due to lightning in England 
and in South Affiea? and have led to valuable in- 
formation as to the mognitude of tho electrical quan- 
tities involved in tho thunderstorm and the distribution. 
of the charges in the cloud. The principles ta be followed 
їп the interpretation of tho observations have been 
very completely discussed by Wilson Their application 
is not always an easy matter, for though the structure 
of most thunderelouds may be the same in principle, 
meteorological conditions leal to frequent departures 
from any simple model which ean be framed. Anything 
like а fall discussion of this question wonld occupy too 
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much space, and so we will limit ourselves to the detailed 
Consideration of a typo of lightning discharge which 
taker place within the thundercloud without reaching 
the ground and which is the most frequent kind of 
flash. їп а tropical storm. Tn tho Cape Province of 
South Aires. nine-tenthe of the discharges are of this 
nature, and simply Involve the downward movement of 
а postive charge from a height of 4 or 5 kilometres to 
fone of 2 or 3 kilometres, 

‘Consider a simplo eloudmodel in which a postive 
charge Q is distributed through spherical region with 
its contre at height Н, above the ground, To caloulate 


ч. 20- Thundereloud charge above tho earth. 


the resulting downwardly directed field at the earth 
‘surface we may regard the charge induced on the con- 
‘ducting earth as replaced by the image-charge — Q at a 
‘depth Hy below the ground and we may disregard the 
‘catvature of the earth. The feld at any point such as 
P (Fig. 20), ata horizontal distance L, is then that due 
to an electio doublet of moment 2QH,, and its strength 
is given by Р, = 2QH,(H2 + r^, vertically down- 
wards. If a lightning discharge causes the positive 
Sloud.charge to pass to a lower level Hy, the new feld 
F, = 20H, (H5) and the sudden field-change 
die to the discharge ie 


Ud 


my ap 
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Te may be noted that this equation applies equal 
Well ifthe act of lowering the charge @ involves the 
entralisation of ап equal and apposite change — Q 
Arde height Hy forthe effect of adding the feld duc to 
thie charge to Both Fy and Fy disappenrs in computing 
the бе овдо AP. 

‘Banton (11) shows that the change of field should 
be zero ab а distance Ta mich that 


нун + Lar) = нн + Lys 
Hat it is negative for L > Jay and positive for L < Ly 
‘This reversal distance Го is found to be 67 Kilometres, 
iE Hy and Ну aro û and $ kilometres respectively. 

Routh Aftican thunderstorms show this reversal in 
the sign of the majority of the ficld-changes very clearly. 
‘The following "Table? gives the results of observations 
upon some Afty storms, giving 2800 observed field- 
changes which were grouped as ~ distant " when mors 
than 15 kilometres from tho station and as “ near " when 
within 7 kilometros ; in many cases the same storm was 
observed in both groups. 


TABLE уш. 


Suppen ¥osio-caasaus ров то Тиширинатовик 
О) 


"m ЕЯ m p 


The phenomenon of zero values for the Даде, 
due to discharges at the reversal distance, сап only be 
observed in isolated instances In proctice, owing to 
the discharge not taking a vertical but an inclined pathy 
элд for other reasons, the simple concept of п roveri 
point must be replaced hy that of а reversal zone, in 


ELECTRIFICATION OF THUNDERSTORMS 81 


which small feld-ehanges of either sign are equally 
probable, and which, in the storms of Table VITT, may. 
extend from 7 to 15 kilometres from the point of 
bservation, 

‘When the distance 1, is great compared with the 
heights H, and Н, of the eloud-charges. equation (11) 
takes an inportant form ; it becomes 
AF =— 20H, — НЛ or 200, — Н =— AF 1A 
‘The quantity on the left is now the difference between 
the electric moments of the thundercloud charges 
before and after the discharge: it ie referred to as the 
electric moment of the discharge. All that is needed to 
determine jt a measurement of the field-change due to 
a distant lightning flash and of the distance Ly whieh 
Sam be found Irom the interval between the dash and 
the thunder it causes. 

‘Measurements of the electric moments of dischangee 
have been made both in England and South Аба, 
With similar results, The average value found is about 
3 10 es.» centimetres, oF 60 coulom-kllometres, 
їп Europe, and 0 coulomb kilometres in the more eleva- 
ted tropical storms. Direct observation in the latter сазе 
gives for the vertical lengths of eloud-flashes, Н, — Н, 
Ташен Iying between 1-3 and 3 kilometres, во that th 
average quantity of electricity conveyed by a lightning 
diseharge is about 20 coulombs. The usual range of 
Variation for individual discharges is not large, from 
3 to 100 coulombs ifthe length of the discharge is sup- 
‘posed constant, and probably much les if this quantity 
Were actually observed in every ca: 


§ 42. Macyerenes or тир ELECTRICAL QUANTITIES 
Tsvouveb ix THSDERSTORNS 

‘The determination of the average quantity of electricity 

destroyed hy a flash of lightning provides the starting- 

point for the evaluation of a number of important 

Electrical quantities involved, А single fash, of the 

kind we have discussed, generally completely discharges 
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the whole clond and momentarily reduces the feld from 
it to zero. A fairly active clond produces one faeh 
every twenty seconds ; to feed the Hashes such a storm 
onla have Та generate electricity at an average rate of 
T coulomb per second, 1.e. the mechanism would have t 
Provide an average current of 1 ampere.. Reference has 
trendy beca made to the rapid rate at which the initial 
fegeneratian of the cloudichirges takes place. It is 
totally such as to be able to restore the whole electri. 
бошоп, in about five seconds if it continued for that 
time. The exponential form of tho recovery curves 
suggests that this initial rate may remain constant, 
Dut that, as the cloud charges grow, effets occur which 
tend to disipate them and which are proportional 10 
the quantity of change present at any time. On this 
view the rate of segentration involves a current of 
20/5 епо} есе, or 4 amperes. The electrical energy 
generated by the sori is tirus only partially employed 
{nthe feeding of lightning ashes; at tho moment 
just before a discharge most of the power of the machine 
Sein expended ш overcoming various leakage ect 
{may happen in this way that the field in the elo never 
reaches the sparking value: this appears to be the cuss 
in many heavy rainstorms, 

Before proceeding further it is necessary to know the 
critical value of the clectrio feld strength at which the 
spark which we call lightning takes place. In ait at 
ordinary pressum. this 18 30,000 volts per centimetre, 
but in a thunderoloud the pressure is Tower amd tho 
presence of small drops of water introduces а new and 
Important factor, Macky * has recently investigated the 
behaviour of water-drops in strong electric fields, and 
finds that when exposed to increasing fields à drop of 
radius 7 em. becomes clongated, until at a definite 
field strength, given in volta per em. by Pr — 3873, it 
becomes unstable and laments are drawn out from 
the ends, When instability occurs, a discharge passes 
through the drop in exactly the same manner as it would 
through a conductor pointed at both ends, with char- 
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acteristie luminous glows. The felis producing di 
Charge through the dropa are unaltered у reduction of 
the air presre over а wide range: for example, the 
{eld required to couse discharge through а drop 0221 om 
Jn rads remains at 8100 volts fen, a the prewar drop 
iium 76 to 25 ти. of mercury, At sl Lower presses 
the discharge е потесна by tho drop and the sparking 
potential fll in the шиш way. The removal of water 
[у the formation of ments sets a imit to the aizo of 
the drops which ean exist inside а thundercloud. Mucky 
Soncludes from his experiments that по drops lger 
than 015 cm. in radia can le present in the fully 
charged cloud, and that the енеш value of the fell 
St which breakdown occurs is of the order of 10,000 
аон, or 33 c 

With this information the potential and the volume 
uf the changed portion of it loud ean be estimated, 
Although te result might be expeoted to depend very 
тшсй upon the manner i which the charge is diatributed, 
Je appears that whatever assumptione are made on this 
Point the values obtained are of the same order of magni- 
Vide. Consider a simple special distribution of a charge 
on a sphere of adiu Ik the electrie field at the surface 
Af tie Sphere s iven by Y = q/, and at the moment 
at which a discharge takes placo g is 20 coulombs or 
Oe 109 eau. while F has dhe value 33 osu. Hence 
р pf (he charged 
region aro of tho order of 1 kilometres The potential at 
Че surface ls given by V — В = FR = 38 K £3 X 108 
Fat or 4c 10" volte, IF tho тайый cocti foroo 
within the spere everywhere reaches the sparking limit, 
The atema at the ernia i ZER, or ОГ voliy 
Two such spheres carrying opposite charges would 
therefore beat а diference of potential of the order 
ofa thousand million volts 

‘A similar result follows If we make the very different 
sumption that tho two poles of the cloud ате distributed 
în horizontal layers with x vertical thickness L of neutral 
Waterdrops belween them. The order of magnitude of 
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Mave seen, is 10,000 volte ium. ‘Thus the difference of 
potential ‘between the poles is 10.000 x 2 < 10 or 
Vt volo. 

ие is conveyed to ear o ut 
discharge, the energy шр imot the order df 
25 OF bege or ошоп; most of thin iw eon: 
verted into heat along the path of the lightning fash. 
K cloud giving one fish every twenty steonds ia dia- 
sipating electrical energy in the form of lightning at 
“п average ante of 10" kilowatts. We have seon that 
‘the effects may acconnt for an expenditure of energy at 
& rate considerably exceeding thi 
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J in generally agreed that the seat o the generation 
of the антау ofa Chondercloud lia withierthe cloud 
Went Equal шшш» of edle and negative 
itc are produced and ihe пора by some 
gency into lere regions, where they. cotiate 
Че poles” ot te. clei! machine, During the 
riod i which the charges ге built up ho dation 
Ter in these two regions may well be quite different 
sod the quamtton ultimately collected pon the мө 
ples are not иен the ane, Ihe аа 
SE йе changes hao ben che subject of a groat deal ol 
investigation, both practical and eara At the 
present tme two quite diferent views as tà the dis- 
[bution nnd ошай, gives oe to. 
suggested by G. C Sinn aud by È T. R. Wilson, 
Seng examined. 

‘cooing to Wilson tho polarity of «thundercloud 
ia wht in Gila positive, the postive ple being higher 
up in the cloud than the negative one” Tho eld ta 
BP consider as made up of large negatively charged 
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drops amd small positively charged droplets? When 
a fash of lightning has Just removed the free changes at 
the poles, the situation i momentarily that illustrated 
by Fig. 21 (a), in which the cloud as a whole electra 
neutral. Immediately afterwards. however, the faster 
tte of fall under gravity of the large negative drops 
Teads to the development of Ice positive and negative 
charges at the top and bottom of the cloud, separated 
фу a neutral region, as represented in Fig. 21 (0). Since 
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the free poles attract each other, the rate of separation. 
will become slower as the charges grow and will lead to 
a rato of fall of the larger drops which is just suficient 
to maintain tho charges at (heir existing values, in the 
dnce of the dissipating action of point discharge currents 
within and outside the cloud. Ultimately the feld 
between the poles may become strong enough for a 
discharge to pas. If the charges naw equa. this leaves 
"lie cloud їп its initial state and the large drops in the 
жета! region onoo more separate under the action of 
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gravity, The relative rate of separation may be taken 
from Macky’s results, already discussed, to be the 
| velocity of а drop 0-15 cm. in radius, which 
Relative to auch а drop 
the much slower small droplets may bo considered at 
stationary. The ‘average rate st which the initial 
regeneration of the moment of the cloud takes place 
is 60/5 conomb-kilometies per second, using the data 
given in § 42. From these figures Wilson ® finds that 
the average total charge on the positive or negative 
carriers im the neutral part of the cloud is about 500 
coulombs, occupying a volume of some + cubic kilo- 
metres, ‘The charge per ошо centimetre of water on 
the larger negatively charged drops he finds to be lese 
than 30 ssa, а result which we have seon (j 30) to be 
їп aocord with dirot measurements of the charge on 
тїп from thunderstorms. 

"The mechanism suggested by Wilson as the cause of 
the opposite charges on Targo and sal drops depends 
"upon the presence in the cloud of numbers of slow i 
attuehed to Aitken nuclei and small water-drops, Sinet 
their mobility (§ 1) i abut -0003 em. Jaee., the velocity 
with which these fons will move, even when the field 
attains its maximum value of 10,000 volts per metre, 
is only 3 овоо, which is less than that оба drop of 
water a few thousandths of а centimetre in radius falling 
under gravity. In the earliest stages of the develop. 
ment of the changed cloud, these may arise from natural 
Sources, but later on they will be supplied in enormous 
numbers һу brush-discharge from water-drops drawn 
out by the Beid into pointed forms, 

Consider a large drop, sav I men. in radius, inside 
a cloud in which a strong downwardly directed fell 

ready exists. Owing to this field, the drop carries a 
вах polarisation charge upon its upper surface and 
a positive charge below (Fig, 22). As it falls downwards, 
it will interact with positive ions moving more slowly 
down and with negative ions moving пр: encounters 
With other charged drops will be relatively rare. The 
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portion charge on the drop and the fact that ite 
Тарап, 300 cite, ie large compared with that of 
the sly moving fon, wil cune ft behave dier 
су ia йы eneountern with the two streama. A lue 
Under surfaco а selective capture of negative lone wil 
ctr, for the negative lois whieh eects will be 
Strate and the ponte 
о TS ULE 
polariation charge’ there 
Rovere posse. «slo 
tive captae of postive 
lies or Куй с=с 
Tako piace wt the upper 
surface, for heo the drop 
receding from tho oni 
and the positive ions have 
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‘he ny droplets in tho loud, which are falling with 
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would be unable to exercise the selective action de- 
Tenet they wil therefore acquire а nett positive 
Charge, the complement of the negative charge collected 
bythe larger drop 

^A complete account of this theory has not get been 
given И would involve consideration of the ealy enge 
fo he willing up of a charged «lomi, the action of e 
normal potent gradient of üne weather in determinin 
{he dirction of the Не to be generated, and the initial 
building up with the aid of natal ione 

"A vety diferent view of the origin and distributio 
of thundercloud charges has been developed by Simpson,“ 
"rho considers tho generation of the «бойу tbe a 
Consequence of the disruption of salope. Lenard 
showed in 1892 that whet pore water splashes against 
A aclid obatnele the water becomes positively charged, 
‘hile а complementary negative charge is given to the 
Hi Simpson dn 100$ extended these experiments to 
the breaking of drops m am ascending current of ar 
and obtained the same result, and quantitative values 
for the charge developed in the process: In extending 
this observation to conditions within thundercloud, 
Account has to be taken of tho face that а waterirop 
of radius greater than -23 em, becomes fattened out 
Sd unstable when i fells tug tho air, with he est 
"ti breaks up into а number of smaller drops, Binoe 
tho terminal velocity of fll for а dion "25 om in radius. 
368 metre per second, it follows that no dropa of water 
can ever fall downwards through an ascending current 
at air whose vertical velocity component. excels 
В metresjet. АЙ drops of water under sich circum: 
аюв, wil be carried upward. 

“Tho meteorological conditions inde а thunderstorm 
of the ‘eat type. ап, represented by Sünpson ar in 
Fig. 20; the continuous lines represent часот, Пис of 
їйє айт and their distance spart Ж made inversely 
proportional to the ‘ind-vsloity at such point Tir 
Air enters the cloud from the right and passes pande 
into the out of the cloud. ‘The vertical component 
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of the velocity of the wind is taken to reach а value 
©лесе 8 metres per second within the oval unshaded 
region, Ко water, as we have seen, сап pass vertically 
Хотин Ti this ein. he athe ор the 
larger drops; as they ГАП throng the cloud, are repre- 
sented by the dotted lines. On the right hand halt of 
the figure these rope are deflected o the left by the 
airstream. Above the oval region, therefore, there 
will be а considerable secumulation of water, and itis 
here that the larger drops will form and becak ар on 
account of instability, giving rire to electric che 

‘The largest drops, -25 cmn, in radius; will be falling fast 


DE "— (Simpson). 


enough to penetrate to just above the forbidden oval, 
where they will be broken into picecs Uy the upward- 
moving air. The fragments, now positively charged, 
serm drops and fall back again, and the negative charge 
given to the rising sir will be absorbed by small droplets 
"ind carried to the main body of the cloud. The region 
m which the prosess of generation of electricity occurs 

indicated by the heavily shaded area nbove the oval. 
Simpson shows that a reasonable estimate for the 
average mass of water in the shaded region is 3 x 10 
Brams, the dimensions of the region being of the order 

he theory m this form. was put forwenl оте Marky's 
resa (§ 23] Wer publabed, 
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of a kilometre. If at any ono timo half this water is in 
ho form of drops large enough to be broken up, tho total 
number of drops available for breaking is 2 x 10. 
Since the laboratory experiments showed that а drop 
of radius -25 om , when broken, gives rise to 510-2 cau. 
of charge, the quantity developed if every available drop 
broke once would be 36 coulombs. ‘The drops would 
have to break six times to produce the 20 coulomhs on. 
‘the poles of the cloud. 

‘то decide between these two views on the charge 
distribution, various experimental tests have oon 
applied to thumdercloude, the description of which is 
beyond the scope of this book. For the discussions on 
this question, the render may be referred to the refer- 
ences at tho end of the chapter ®3. 6.7 ®, ®. It je not 
imposible that both the Simpson and the Wilson 
mechanism may be at work im a thundercloud at ona 
and the same time, 


PH. Lema 


Studies of the lightning discharge are of considerable 
interest iy relation to the problems just discussed 
they also furnish valable material for che study of the 
эрак discharge in air at ordinary pressures, over the 
mechanism of which general agreement has not yet bee 
reached. 

When photographs of the lightning channel taken on 
а moving camera are examined, they show that many 
apparently continuous discharges are made up of a 
number of separate strokes, separated by short periods 
in which faintly luminous channels sometimes continue 
These discontinuities are often apparent to the eye as 
flicker of the flash of lightning.” Though the whole 
fash often occupies more than а second, the component 
strokes aro generally over jm x few thousandths of a 
second, "After each such stroke, the ionisation in places 
along its track persists suficiently long to provide the 
succeeding stroke with a ready-made conducting path 
Fig. 20 (after Walter)? ilnstrates how the apparent 
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branching of a flash observed by the eyo (24 (a))is often 
the result of the superposition of a number of separate 
strokes, whose tracks coincide in port, Fig. 22 (0) is 
from а photograph of the samo flash as (d), taken on a 
rotating camera, 

‘These discontinuous strokes must arise from dis- 
continuities in the rato at which the thundercloud сап 
‘supply electeio charge to tho end of the channel, Since 
the cloud itself, though charged, is only а conductor 
by virtue of the ions produced by point-diseharge from. 
drawn-out water-drops, the conditions within the 


таа fb) Moving Camara 
Component ighttng strokes (Walter 


E и the passage of discharge, must be very 

"e Solange apparatus of Wilson, in the form 
described, done not tally eld information ae to the 
{шышы of clectrcity eünieyed by those component 
Яго, the recording. arrangement being too dw to 
Second them arparately. The rests piven in $ 41 refer 
To tho total tegrated cldchango and so to the total 
change transfered by the sh 


$45. Озеплдноха 15 ив Тлонтяахо STROKE 


Much attention has beon paid to the question as to 
whether a lightning discharge is oscillatory or aporiodio, 
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and several writers have examined the applicability of 
the well-known theoretical condition for aperiodieity, 
TU 4L/0, where R the total resistance of the circuit 
C the capacity amd L the inductance. The thunder 
Cloud ite s considered hy some as a condenser plate 
"hose capacity (o eneth cam le eimaged. fron its 
dimensions, by others as а sonccondnctor.. Simpuon i 
"rho takes the lattor view has pointed out that the con 
acting channel of the os. with its romifiontions and 
teibataries within the cloud, is a conducting system 

possessing distributed capacity and selindnetanec, Ho 
T shown that a straight lightning channel 2 km. ig 
and 5 em. in dinmeter will be capable of oscillation if te 
total resistance is less than 2000 ohms, от ohm mete 
A potential difference of 10? volis applied to а channel 
‘this resistance wont give rise to a current af 300,000 
amperes: there is evidenoo that momentary currents 
‘ss те ав this do actually fow. 

‘On this view the oscillations may be expected to take 
the form of ripples superimposed проп the main current, 
illut reversing Ил direction of ow. Euch ripples 
have been observed by several workers (Appleton, 
Watt and Herd; Norinder |" Mathia) who have 
ae the eathode-ray oscillograph to record the field- 
changes due to distant ghtning Sashes. Tho man 
tet арй елд pls which ri а amm. 
find then falls to nero. On this are rpesimpored ripples 
lich have frequency corresponding to a wave-length 
їп айг of about 30 kin. If the lightning channel be ee 
garded sa gigantic wireless aerial 3 km. high, connected 
fo earth at ss base. its natural wave-length would be 
12 km. Since the achun? channel has extensive branches 
within the cloud, the agreement with the observed wave. 
length as regards order of magnitude сап be considered 
satisfactory, 


346. Тик Выстысас Errors or Drmeer Sreowrs 


We have seen ($ 42) that the potential of а thunder- 
lord pole is about 10° volts. An elevated and insulated 
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conducting system when struck by lightning may bo 
expected to atinin а considerable fraction af this 
potential. Experiments of this natare have been made 
[у Brasch and Lange! who wel а wire stretched 
serosa am Alpine valley and insulated at cach end. 
“They have reported potentials of about 10,000,000 voles 
giving sparks to carth 18 motres long. Pittman and 
‘Torok wing а cathodezay oscillograph connected 
io am overheat power lo, hnve rocordal potential 
of 5,000,000 volt: emmed by a travelling wave from a 
шшш stroke which bit te inc our miles away. 

‘Tho time occupied by a lightning stroke is an important 
quantity in connection with the current n the discharge. 
Measurements by Norinder,i Mathine? ond Watso 
Watt agree in giving values of the order of -001 second 
for the duration of single strokes Since we know 
from the work of Wilson that the average quantity of 
electricity varricd by the stroke is about 20 coulombs, 
the average value of the current mast be of the order of 
20,000 ampe. One would, however, expect 
very short periode of time the discharge current 
greater than this average, Lightning stroke 
Supporting towers of power transmission lines have been 
ўша! to carry currents as high as 250,000 amps 

"The question of the diameter of the discharge channel 
has been the subject of laboratory experiments by 
Petersen! who has found that powerful spark discharges 
carrying currents of the order of 60,000 amps. have а 
constant current-density of 10 amps. per square mili- 
motre. TE thin rose may be extrapolated to currents 
o 200,000 amp it would yield 16 om. for the diameter 
fo the channel of а powerful дир Hash: The 
fulgurites formed by the fusion of sand struck y 
lightning have a diameter of some 5 om., and Petersen 
зерна that in his heavy current dicharges the dia- 
meter of the channel at the electrodes contracted to 
one-third of ita value elsewhere. 

‘A simple and valuable instrument for the study of 
direct lightning strokes has been developed im Amen. 


Dy ATMOSPHERIC ELECTRICITY 


under the name of the Klydonograph. This is an 
«dptation of the wellknown Lichtenberg figure ex. 
periment and operates a» a recording voltmeter for 
[дї potential differences. ‘The positive electrode 
(ig. 25 takes the form ога той A, touching the emulsion 
OF a photographie plate or flm. Below this iva thin 
layer of varnished paper insulation resting upon a flat 
metal plate eon 

nected "to earth 
When A staked 

to а high positi 
potential 3 ES 
the * photographie 
talon, vii on 
evelopment shows 
as a choular patch 
Dea found dui 

Photographic been found that 

y ur 
tween the diameter 
of hi, баше эра 
varnished the applied voltage 
PAPST isa linear one upto 
Potentials of 25,000 


Volts. Above this 
the instrument 
== must bo used with 


= a potential divider 
мы eser a bed, off, for 
dec rt MP example, from a 


String of insulators 
connected between the elevated conductor and the cart: 
‘To measure negative potentias the connections must bo 
reed the el ete he plate connect if 
the high potential stl. Рог lightning recording, two 
sitely connected klydonographs have been jolted io 

the transmission lines under examination. 
Lewis and Foust ™ have recently published the results 
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of some yest’ investigations with 1500 klydonographa 
connected to the supporting towers of transmission 
lines. One hundred direct strokes were recorded and 
all these conveyed negative charge from cloud to ground. 
‘This result is of interest in connection with the problems 
of the maintenance of the earth's charge ( 38), and of 
the distribution of clectrcity in the thundercloud 


$47. Tun Mrenasisy or тия Disonanes 


‘two diseussons of the actual mechanism of the light- 
ning discharge have been given. Dorsey considers 
‘hat the principa factor is the movement ûf а stream of 
fast electrons from the negative pole, the jos necessa 
for the subsequent passage of the maln discharge arising 
from tho Townend collision proces According to 
врвот е however, the discharge proceeds away frm 
the postive pole; the doworanoving positive ions, on 
ibi view, сийе tho tip or spentdiend of the di 
chargo as it develops, and tho negative ions produce 
Oe ip fow into the positive al ng the channel 

ght may be Uhrowh on this important. question, 
which ia ношу connected with the vexed problem of 
The mechanism of the electri spark between metal 
Чсешоез, by photographs taken with a camera moving 
sufficiently rapidly to show the manner in which the Arst 
Stroke in a lightning Bash proceeds. C. V. Boys bas 
Seely carers of thn Se amd Das publi one 
Such photograph. It shows à fash beginning at a point 
Some 500 melies above tho earth and developing ite 
rack simultaneously above aud below. 
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То all chon tt may concern: 
Be it known that I, HIPPOLYTE CHARLES 
‘Vion, of Paris, in the Empire ot France, engi- 
heer, ave invented à new Mor 
Atmospheric Electricity and Terrestri 
tricity and its Industrial A pplication, 
do heveby declare that the following is a full, 
lear, and exact description of the same, refer. 
eneo being had to the accompanying drawin 
making part of this speeifeation, fa which 
Plate 1 represents a front elevation; Plate 2, 
‘side elevation of an aerostat, in combination 
with eertain other devices for obtaining at 
mospherie and terrestrial electricity; Plate 3, 
Саво Че device for obtaining torestial 

lectricity; Plate 4, detached portions of the 
apparatus. Plate 5 shows a front view, and 
Plate 6 a vertical section and various доза 
of the apparatus when applied in mountainous 
regions, the use of an aerestat being dispensed 
with. 

‘The object of my füvention is to form an 
electric pile of great power by using the posi- 
tive electricity contained In the atmosphere, 
and the negative electricity contained їп the 
earth, но as to make the electricity therein eon. 
tained available for industrial purposes. 

‘To enable others skilled in the art to make 
and use my invention, Г will proceed to de 
scribe its eoustruetion and operation 

A isaerostat ofa tabular form closed at both. 
ends, Itis made of suitable material, so as to 
be impervious to air. Ite dimensions are such 
as to give it great aseeusional power when 
filled with gas. 

а are valves iu tho surface of the aerostat, 
to be opened when the inflation of the aerostal 
should become too great. 

A long indja-rubber tube, I, communicates 
with the interiorof the aerostat being attached 
to the latter, near one end of its ends D, as seen 
jn Plate 1, while the lower end of the tube T 
is attached to a gasometer, (not shown in the 
drawings.) The gasometer is to be fed with 
hydrogen gas, produced by the action of the 
pile itself, the negative wires of which (after. 
warl to be deseribed) enter а body of mater at 
or near the base of the apparatus and decom. 
pose the water so as to produce the hydrogen 
Eas. As the aerostat is supposed to bo at a 
considerable height the tube I must be of cor- 


and T 


не of Obtaining | 
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peeieation forming part of Letters Patent No. 98,293, dated June 19,186), 


responding length, and isconstraeted of a num- 
ber of tubes, short wooden tubes T veing In 
jee ry йе tabes Tare joined and a fast 
Joints, as seen in Fig. Sot Bate d. At сонш 
slistauces the tube fis fastened tothe net work 
of the positivo wires (afterward to be described) 
in order to secre the tube against Ше action 
of tho wiad, and at each of these fastening 
| places a washer, i inserted i te tabe fa 
Onder that Ше tbo shal! not be compressed y 
the wire or отет means employed to faston fe 
{gitleneework ot positive wires (Seog, 
Piate 1 

‘Tho aerostat is surrounded with a network 
of wires, one laser of the wires, O, being par 
altel with the asis of the aerostat ad fene 
fo rings D at both ende of tho aerostat, ud 
the other layer of wires, By extending paria 
around tho aerostat at right angles to the wires 
©.” Опе end of саен of the wires Б extents 
aronnd an iron tabe, E, some distance below 
| the aerostat amb meets the other end of it be 

tween the tube E amd the aerostat. The tuo 
ends are fastened together by a ligature, D 
(See Mig. 1, Plato) Fach eud of te tube E 
terminates into a ball, e. The wires Bare tis. 
‘ned to the мое ofthe tube E by means of 
a helical wire, P, round around the tube and 
across tho wires Бу as seon in Fig. 1, Plate 4 
‘Tho upper ends of long vertical wires Gare 
also wouud around cylinder E, each wire G bo. 
tween two of the vires B, ава the ends se. 
ured by a занате, G^ ав seen in Pig 1, Plato 
4 Tho helical wiro Ё is aso woud across 
the wires G, во as to keep Шеш in their places 
on tabo E. 

‘he vertical vins G, which are to be the 
contr af die motive decidit a te 
atmosphere, mast be of a length proportionate 
то the desired efücacy ofthe elestis ple and 
the size and ascension power ofthe aerostat 
mast, of course, be adequate to sustain the 
‘eight of and Keep suspended the wires Gy (a 
weight still further Increased by the horizons 
dal eros wires H, with whieh the vertical wires 
G ate Interlaced, in order to form a network 
not liable fo be deranged by the action of the 
Winds or similar intnenees) The нк outside 
ires, G, aro stronger than tho rest of thes, 
and thei Tower ends are fastened 10 dyna, 


B aros 


mometers of any suitable construction. "These 
lsmamometers are attached to the ends or à 
nani Iron cylinder, J, and they serve to in. 
dicate the tension in dic outside wires, G, and 
the corresponding aseonsional power ol the 
aerostat. According to the realing ot these 
smometers the aerostat has to be supplied 
(Ghrough tube 1) with more or Jess gus. The 
{ower end of each of the wires Gis лото 
around the cylinder J, and secured by liga- 
fares similar to those db тө described, he 
Sires G are all lusulated (by aconting of gutta- 
percha” or similar substünoe, except. where 
They are in contact with tabe E and with cy! 
inder J, and a similar insulating coating is 
aid on зува J, after the lower ends of the 
wires Q have been fastened to it. 

"Another cylinder, K, similar to J, is placed 
at some distance from and parallel to eylinder 
3. Tt is, connected with cylinder J by wires 
1, wound around both cylinders and interlaced 

vires M. ‘The wirework L M and 
insulated (in а manner already 
described) against outside influences, so that 
the only electric communication between the 
{iocglinders wili be throug the viresT The. 
two cylinders are placed upon insalatei col 
uns P. Tho cylinder К may be used as a 
sabstitnte for oylinder J, ai vice versa, 
Whenever repairs becomencoessary. Insulated 
фиш wire or wires are attached to tho cyl 
indera 3 K and vire Lyco as to conduct the 
positive electricity obtained. trom tho atmos 
here by means of the abore described appa: 
Fats to wherever it i3 desired for industrial 
purposes. The insnlated wires Q (interlaced 
В cross-wires R) are placed on the ground 
Tnlemeath and parallel to the positive wines 
1 Both ends ofeach of the wires Q are sni 
to tho earth or submerged n water and fast- 
ned to а metalic plate coated with a. 
Rot subject to oxidation, ‘These 
fie conductors forthe negative 
the sarth and a branch wire or wires attached 
to the wies Q serve to transmit the negative 
terrestrial electricity to wherever it is wanted 
for industrial or otlier purposes. 

1y iting o theendsof the positive an the 
negative branch wire or wines a poveri elo 
{nie current wil! be obtained, one pole of which 
is the atmosphere and the otier tho earth, and 
may be applied холаву suitable useful purpose. 

T wili ow proceed to deseribe the modica. 
tion ofthe above-described apparatus when to 
De applied in monntainons countries. 

‘represents the positive electri copper or 
other metal wires coated over with an asia 
ingsubstanee. Tho nper ends of each ofthe 


positive wires is soldered to a prompter, О, at 
By, Figs. 1, 5, and б, Plate б. The lower por- 
tion of each of the positive-wires is seenred to 
an insulator, T, Fig. 2, Sbeet 6. The positive 
‘wires are held above the ground by joints A, 
Figs. 3 and 4, Sheet 6, projecting from thesoil 
at suitable distances from each other. The 
‘wires P are intended to follow the inequalities 
| of the ground on which they are laid. 

‘The prompters O, Figs. 5 aud û, Sheet 6, are 
iron тойа sharpened to а point and silvered or 
соррегей at their apperends. The lower part 
of the prompter is fastened into a pole, S,cov. 
ered with tar, which isolates the prompterand 
olds it in a firm position, A large metallie 

Do soldered to елен prompter, as 
Fig. 6. Tho positive wires may be 
soldered to the rod of each prompter or to the 
plate whieh is fastened thereto. 

One or more branch lines, E, ате soldered ap 
to the positive wires to transmit the positive 
cleetrieity for which the wires P 

lors to any desirable point. 
"N are negative iron or other metal eondne 
tors coated with an insulating substance. The 
upper ends of these wires rest on the ground 
near the positive insulators. The lower ends 
of these vires are soldered to а metallic plate 
orplates, V, Fig.7, Plate 6, coated with ametal 
not subject to oxidation. "The negative wires 
are sunk into the ground at very great depth 
or into wells, rivers, or iutothe sea. Thoneg- 


ative electric branch wires are attached to the 
negative conductors N in the samo manner as 


the positivebranch wires are to the positi 
ductors. The branch wires and the solde 
эге coated over with an insulating substance. 
‘They are intended to carry the negative ter- 
rostial electricity to any desired point. 

What I claim as my invention, and desire to 
‘secure by Letters Patent, is 

1. The peculiar arrangement of means here- 
in specified, whereby Lam enabled to use the 
positiveeledtrieity contaived inthoatmosphere 
Amd the negative electricity contained in the 
earth, and ibus form au electric pileot consi 
‘erable power aud make the electricity therein 
‘contained available for industrial purposes, as 
set forth. 

2, The combination of an aerostat and ver. 
tical wire-work with a tube, I, for admitting 
gas into the aerostat, In the manner and for 
the purposes above set forth. 


CHARLES VION. 


Witnesses: 
Harry W. Sencer, 
A. GUION, dr. 


amon Алай mil for measuring atmospheric electricity 


A field mill for measuring atmospheric electricity 
by Frank Thompson Е Thompson(à manchester.ac.uk 
Introduction 


Every time we walk outside, we are bathed in force fields that are produced by nature. They are gravitational, 
magnetic and electric fields. 


In the on-line text Motion Mountain — Volume 3, on page 209 — Christopher Schiller makes the following 
statement about electric field 


every person should know that there is a vertical electric field of between 100 and 300 V/m on a clear day, as 
discovered in 1752; the earth is permanently negatively charged and, on a clear day, current flows downwards 
(electrons flow upwards) trying to discharge our planet.” 


Figure 1 Distortion of field lines round a conducting object 


(grey - potential, red - field) oov 


Now, we can all “feel” the gravitational force (just try 
jumping up and down) and we can easily detect magnetic 
fields with a compass needle. Indeed, these forces are very 
easily measured [1], [2]. The electric field, however, is 
more of a mystery and this is largely to do with the fact that 
it does not come indoors. This is a major obstacle to 
detection. An illustration is given in Figure 1 


300 V 


Any conducting object at ground level will distort both 
potential and field lines of an electric field as shown. 
Houses, trees and people all have relatively good 
conductivity when compared to the surrounding air and 
therefore electric fields will not be present inside buildings at ground level 


It was taken as а challenge to measure this field and in doing so it was hoped that students would be made more 
aware of the vast topic of Atmospheric Physics. 


It may be worthwhile visiting "University of Reading METFiDAS weather observations". On this web page. 
note that PG (potential gradient) denotes electric field. 


Graphical data, listed under the heading “Atmospheric Electricity” at the bottom of the web page, shows the 
electric field values for the particular location of Reading, UK. 


Figure 


e 2- Diagram of a typical Field Mill with electronic circuitry 


Apparatus 


hiper дес conira applicatior-ootela-feld-milormaasurng-atmoepheri ecrit "s 


элт A field mil for measuring atmospheric electricity 
A little background reading showed that a Field Mill was 
the most common arrangement for this field measurement 2 
and a typical layout is shown in Figure 2: 


The key for Figure 2 is as Follows: 3- 
1- Rotor blade at earth potential, turned by the motor 

(item 5) 

2 - Fixed plate isolated from earth (this is also called the 
sensor plate) 

3- Ground plate, also held at earth potential 

4 - Tachometer with three equally spaced black and white partitions for it 
5 - Motor providing power to the rotor blade (item 1) 

6 - Charge amplifier 

7 - Mixing device and in the present apparatus it is a multiplier circuit AD 633 
8 - Low pass filter 

9 - Centre-zero meter 


optical switch 


Figure 3 - Photograph showing the motor plus tachometer 


In the present work, item 5 is a small motor with a disc. 
attached to the spindle as shown in Figure 3: 


Figure 4 - Field Mill with separate charge amplifier (item 6) and centre-zero meter (item 9) resting on the case 
(ruler indicates the size of the apparatus) 


Three black and three white stripes were painted on the rim so that the reflective optic 
Lid, RS 307-913 or Optek OPB704W- 


witch (RS Components 
supplied by Amazon) gave a square wave output signal. 


The motor also turns the rotor blade (item 1). 
The ground plate (item 3) is fabricated from a steel biscuit tin and the upper part of the spindle passes through. 


The charge sensor plate (item 2) is supported by this tin on insulated pillars and is alternately exposed to or 
shielded from the incident field by the rotor blade plate (item 1). 


The instrument/apparatus, positioned at gound level, is shown in Figure 4. Both the stationary and rotating 
blades are enclosed in a biscuit tin so allowing the instrument to be zeroed when the tin lid is placed on the tin. It 
also provided electrical shielding as extraneous noise from the motor was quite high. 


Figure 5 - Multiplier circuit (item 7) for mixing the tacho and charge signals (X and Y) 
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элп ‘A field тї for measuring atmospheric electricity 


‘The charge amplifier, encased in a separate metallic box, 
rests on the case of the apparatus and is connected to the 
fixed plate (item 2). If the signal from this amplifier were 
to be rectified then only the magnitude of the field would 
be measured and whether the field was incoming or 
outgoing would not be determined. But, by using a mixer 
(item 7). we have synchronous demodulation which gives 
the sign of the field and a significant noise reduction. 
Commercial instruments are available for these measurements (e.g. Model 410 Scitech Instruments Ltd) and 
Figure 5 shows a low-cost alternative: 


‘ase тире conecto. 


Figure 6 - Signals obtained when a charged PTFE rod is gog 
positioned over the Field Mill. (a) Signals from the. 
tachometer (red) and the charge amplifier (blue) 


СИИ 


завоеван 


6(b) Signals from the tachometer (red) and the mixer (green) 


In setting up the field mill one can place a charged object over the sensor plate (item 2) and observe the 
following signals. See Figure 6 (a), (b): 


The output from the multiplier circuit is then passed through a low-pass filter and displayed on a centre-zero 
meter (item 9). The above readings (in Figure 6) were taken with a PicoScope 5242A oscilloscope and copied to 
Excel spreadsheets. 


Preliminary results 


After the setting up, we can be confident that the output 
voltage from the filtered signal is directly proportional to 
the earth’s field and a typical, fine day, outdoor graph is 
given in Figure 7: 


Asa very approximate calibration (carried out at the 
meteorological department of Reading University) the 
output readings in mV could be converted directly into 
field readings in V/m. Thus, the field mill gives the 
earth's electric field as 120 (#20) Vm^-1 as the covered 
reading of approximately 50 mV is subtracted from the uncovered reading of 170 mV. Further measurements 


ass picatech comiitran/applleatin-notla-ald-mil-for-measurng-atmaspheric-lecicty as 


U.S. Patent Nov. 16, 1999 Sheet 4 of 7 5,984,239 


FIG. 4B 


FIG. 4D 


элок A field mil for measuring atmospheric electricity 


were made with the field mill on 22 June 2017. A thunderstorm had been forecast so there was a possibility of 
variability in the earth's electric field. 


Figure 8 - Earth's electric field changes as a thunderstorm у 
was approaching (rotor covered for periods 30-70, 107- м 
140, 230-260 and 350-380 seconds), 


The apparatus was placed in an open space at about 8:15 
am and the trace (Figure 8) was obtained. At 
approximately 8:30 am both the meter and the trace were 
off-scale, indicating a large negative signal. Adjustment — * 
of the gain by a factor of 10x restored an on-scale signal "% м we зз жою м mo m soo s 
and, for several periods a zero signal condition was tested. Gaia recording over 2 10 Ft period 

by placing the tin lid over the rotor. The changes in the signal were quite rapid as Figure 8 sho 


In Figure 8 we see that the earth’s electric field changes from negative to positive in about 30 seconds and then 
the positive signal changes to negative in about 100 seconds, 


The instrument had to be moved indoors after 600s as rainfall had commenced. Thunder and lightning occurred 
shortly afterwards, The electric field is seen to vary between +600 V/m and -1 kV/m. 


Figure 9 - Trace showing the atmospheric electric field on 
afine day 


The PicoScope 5242A is ideal for data logging as the time | gy Net MM 


scale can be set as long as 5000 seconds per division. 
Figure 9 shows a typical fine weather trace for about 5 
mins. | 


For the initial minute the rotating blade was covered with | M | 
the tin lid and then it was uncovered for the rest of the 

time. The observed spikes were assumed to be spurious 
but further measurements need to be carried out to see if they are caused by an instrumental defect. 


Conclusions 


Опа fair-weather day, the Earth's electric field was found to be close to 120 V/m but the accuracy for these 
preliminary results was at best 220%. This agrees with the Schiller statement, The offset error of approximately 
50 mV is likely to result from imperfect blade dimensions and/or the black and white tachometer divisions as 
these were hand-painted 


The variability of the Earth’s electric field (Reading University - graphical data showing potential gradient) does 
pose a problem so it is advisable to carry out measurements on a fine day and then the field will be close to 120 
Vim. 


Asa final point, the signal-to-noise performance of the apparatus is very low even with blade diameters close to 
20 cm. If one could replace the simple mixer with a phase sensitive detector (PSD) then improvements would be 
possible, The PSD would greatly simplify the setting up procedure of the apparatus as both gain and phase of the 
charge signal could then be adjusted 
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СА ABSTRACT 
Systems, methods and apparatus for harvesting atmospheric 
electricity ше provided. The system includes a laser config- 
‘ured to form a plasma filament and a collector configured to 
collect electricity flowing along the plasma flament. The 
plasma filament comprises an electrically conducting plasma 
flament- Atmospheric electricity may be collected by having 
the plasma filament form st least a part of a conducting рай. 
(1) between ground and a cloud, (2) between difierently 
‘hanged regions of the sume cloud, (3) between diferent 
‘hanged regions of ferent clouds, and (4) between different 
regions of atmosphere, where there is a vertical voltage pa 
‘dient. When the plasma filament is not long enough to form 
the entire conducting path, a lightning may be triggered to 
complete the conducting path needed to collect atmospheric 
electricity: 


21 Claims, 6 
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1 
SYSTEM FOR HARVESTING ATMOSPHERIC. 
ELECTRICITY 


STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT. 


Not applicable. 


FIELD OF THE INVENTION 


The subject technology relates in general to a system for 
harvesting atmospheric electricity, and тоге particularly to a 
system ihat uses а Taser to form an electrically conducting 
plasma filament for harvesting atmospheric electricity. 


BACKGROUND 


Mis wellknown that lage quantities of'electrical energy are 
‘presentin the atmosphere and in lightning Lightning was one 
ofthe first forms of electricity harnessed in the moder age by 
Benjamin Franklin in his famous kite experiment. 

‘A lighting discharge typically contains on the onder of 
107 Joules of energy. It has boon estimated that the total 
Чайки power flighting across the Earth sof the onder of 
107 wates. Collection of electrical energy from clouds asso- 
ciated with lightning is а problem that needs 1o be resolved. 

Lightning is bur a small part of the total electrical activity 
ofthe atmosphere. When a loal build up of change above the 
Earth execeds the local breakdown potential of the atmo- 
sphere a lightning discharge occurs However, there is a con- 
aval invisible low of charge from Tonosphere to Бапһ 
occuring day and night over the entire surface of he globe, 
‘which exceeds the global lightning power output by many 
times. The source of this flow of charge from the atmosphere 
"o Fanlsthe Sun Radiation fromthe Sun helps form mostor 
the ions found in the Jonosphore, a highly charged region 
above the atmosphere, tough ionization of atmospheric 
molecules, Solar radiation, particularly in the UV and soft 
‘cay bands, consist of photons whose energies are well 
Suited to ionization. The Sun also emits continuously а solar 
‘wind of positively charged particles. These are captured Бу 
{he Farts magnetic field and further contribute to the Iono- 
sphere. The positively charged region in the Ionosphere in 
‘im induces (by electrostatic induction) a negative charge on 
the surface of the Earth, The Earth becomes in effect an 
enormous spherical capacitor A potential gradient or electric 
field is thus established between the vo "plates" of this 
capacitor. the Ionosphere (or Electrosphere) and the surface 
ofthe Earth, While the upper strata of the atmosphere conduct 
electricity reasonably ell the lower levels actas an insulator 
or dielecirie. Near the surface of the Earth, this electrostatic 
potential gradient is on the order of about 100 Vm- in sum- 
mer rising to 300 Vin in winter This fow of charge can be 
tappad and directed to provide useable electrical power. This 
source of atmospheric electricity has the following advan- 
Tages: (1) Simple and robust technology; (2) Low cost tech- 
nology — much cheaper than photovoltaics ог wind turbines; 
G) Available day and night in oll weutherconditions in fact, 
more power is produced at night than during the day; and (4) 
Available at any point on the Бап surface. Collection of 
this source of atmospheric electricity is another problem that 
needs to be resolved. 


SUMMARY 


According to various aspects of the subject technology, a 
system for harvesting atmospheric electricity is provided that 


2 


solves some oral ofthe foregoing problems. In some aspects, 
the system may be used to harvest atmospheric electricity 
arising from an electrostatic potential gradient: (1) between 
around and a cloud, 2) between differently charged regions 
ofthe same cloud. (3) between differently charged regions of 
different clouds, and (4) between different regions of atmo- 
sphere, where there isa vertical voltage gradient. In other 
aspects, the system may be used to harvest atmospheric elec- 
{ect arising Troman electrostatic potential gradient between 
the Ionosphere (or Flectmsphere) and the surface of the 
Earth. 

According to various aspects of the subject technology, a 
system for harvesting atmospheric elestricity is provided. 
"The system comprises a laser configured to form a plasma 
flament. The system also comprisesa collector configured to 
collect electricity flowing along the plasma filament. 

According to various aspects of the subject technology, a 
method for harvesting atmospheric electricity is provided. 
The method comprises forming a plasma flament with a 
Jaser The method also comprises collecting electricity flow- 
ing along the plasma filament. 

“According to various aspects ofthe subject technology, an 
apparatus for harvesting atmospheric electricity is provided. 
The apparatus comprises means for forming а plasma fila 
ment with a laser. The system also comprises means for 
collecting electricity flowing along the plasma filament 

H is understood that other configurations of the subject 

nology will become readily apparent to those skilled in 
hear from the following detailed description, wherein vari- 
ош configurations of the subject technology are shown and 
described by way of illustration. As will e realized, the 
subject technology is capable of other and different coniu 
rations and its several details are capable of modification in 
Various otherrespects, all without departing Tror the scope of 
the subject technology. Accordingly, the drawings and 
detailed description are to be regarded as illustrative a nature 
amd not as restrictive. 


BRIEF DESCRIPTION OF THE DRAWINGS 


The accompanying drawings, which are included to pro- 
vide further understanding of the subject technology and are 
incorporated in and constitute а part of this specification, 
istme aspects of the subject technology and together with 
the description serve to explain the principles of the subject 
technology 

FIG. 1 illustrates a first example ofa system for harvesting 
atmospheric electricity. The system comprises a laser config- 
‘red 10 form a plasma filament and a collector configured 10 
collect electricity Sowing along the plasma filament. The 
plasma filament forms a conducting path between ground and 
зао, 

FIG- 2 illustrates a second example ofa system for harvest 
ing atmospheric electricity A plasma flament and а lightning 
together forma conducting pth between ground anda cloud. 
A condensing mirror diets the beam of laser towards the 
cloud 

FIG. 3 illustrates a third example ofa system for harvest- 
ing atmospheric electricity. A laser system situated on am 
airplane forms two plasma filaments that together complete а 
conducting path between a fis region of a cloud anda second 
region of the cloud. The first region of the cloud and the 
Second region of the cloud carry opposite electric charges. А 
collector configured to collect electricity flowing along the 
yo plasma filaments is also situated on the same airplane as 
the laser system. 
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FIG. 3B illustrates à fourth example of a system for har 
vesting atmospheric electricity. It is similar to FIG, 3A, 
except two lightnings complete the conducting path between 
a fist region ofa cloud and a second region of the cloud (he, 
a first lightning electrically connects the first region of the 
cloud to опе of the plasma filaments and a second lightning 
electrically connects the second region of the cloud to the 
other plasma flament). 

FIG. illustrates ith example ofa system for harvesting 
atmospheric electricity. laser system situated on an airplane 
Forms two plasma filaments that together complete а conduct 
ing ph between a first cloud and a second cloud. The region 
ойде frst cloud that is connected to the first plasma filament 
and the region of the second cloud that is connected to the 
Second plasma filament carry opposite electric charges 

FIG. llsratesa sixth example ofa system for harvesting 
atmospheric electricity. A laser sted on an airplane forms 
а plasma flament that completes а conducting path between 
a firs region of atmosphere and a second region of atmo- 
Sphere А collector situated on the same airplane as the Jaser 
can collet electricity flowing along the plasma filament, 
because а vertical voltage gradient exists between the first 
region of atmosphere and the second region of atmosphere. 

FIG. 6 illustrates an example of a collector configured to 
collet eletiity flowing along the plasma filament, The 
collector may be a charge collection circuit characterized by 
capacitance, inductance, and resistance. The electricity may 
be collected by charging a capacitor. 


DETAILED DESCRIPTION 


The detailed description set forth below is intended as a 
description of various configurations of the subject technol 
ору andis not intended to represent the only configurations in 
which the subject technology may be practiced. The 
appended drawings are incorporated herein and constitute a 
part of the detailed description. The detailed description 
includes specifie details for the purpose of providing a thor- 
‘ough understanding of the subject technology. However, it 
‘wll be apparent 10 those skilled in the art that the subject 
technology may be practiced without these specifie details. In 
some instances, well-known structures and component are 
‘Showa in block diagram fora in order to avoid obscuring the 
concepts of the subject technology. Like components are 
labeled with identical element numbers for ease of under 
standing. 

FIG. 1illusutes a fist example of a system 100 for ar 
vesting atmospheric electricity. The system 100 comprises a 
Jaser 110 configured to form a plasma filament 120 and a 
collector 130 configured to collect electricity owing along 
the plasma filament 120. The plasma filament 120 forms a 
conducting patı between ground and а cloud 140, 

The plasma filament 120 comprises an electrically con- 
ducting plasma filament. The plasma comprises of electrons 
and positive ions. The electrically conducting plasma fila- 
ment may be formed in atmosphere using an ura short pulse 
laser (USPL). The USPL forms a plasma filament by raising 
the conductivity of а very small diameter channel (~100 
microns or less) fora very brie time. The propagation of high 
poser C105? Чет) pulses from the USPL is accompanied 
by filamentationself-channeling of femtosecond laser 
pulses in stable high-intensity light filaments with -100 
microns diameters (so that the Kerr effect focusing balances 
‘focusing due te plasma formation). This lamentation 
keeps the beam virtually free af diffraction divergence. The 
long plasma strings have high electron densities (10 lam?) 
"which support high conductivities, The ionization of air at 
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hese intensities results fom multiphoton processes. Fila- 
mentation has been produced and detocted at altitudes as high 
25 13-20 km. Almost no beam scattering occurs in filamen- 
{ation phenomenon and virally all the pulse energy is 
invested in ionization of air molecules, With the typical elec- 
tron density and channel diameter, 160 mJ pulse is suficient 
to generate a 1 kan long channel 

Once initiated. plasma filaments cannot go on forever, and 
typically only propagate а kilometer or so before energy 
depletion and exhaustion. However, by using wo coaxial 
LUSPL projection optics having different time-lensing param- 
eters, а near and far filament could be initiated in а “daisy 
chain to extend the total length of the conductive channel 
The onset offilamentation in the far filamentis tine-lensedto 
coincide with the exhaustion range ofthe near filament. Addi- 
tionally. using negative chirp, femtosecond laser pulses can 
propagate almost without loss until different frequency com- 
ponents of the wave packet, propagating at different speeds 
{ie to dispersion in air, come together at а certain desired 
cation so that the laser intensity there exceeds the filamen- 
tation threshold resulting in Jong ionized filaments created at 
a distance ofup to several miles fom the laser source. In other 
‘words, negative chirp is used o essentially focus a beam of 
the laser at а desired distance to form the plasma filament 
there. Accordingly, this technique may be used o move the 
Staring point and to extend the length ofthe plasma filament. 

Thesize, electrical conductivity, and lifetime of the plasma. 
‘laments are enhanced by an auxiliary radio-frequency elec- 
tromagnetic waves or microwaves. The plasma flament may 
act like an antenna to absorb be auxiliary radio-frequency 
{RE electromagnetic waves or microwaves. 

The pulsed collection of electric charge and energy is 
repeated with an optimal (possibly very high) repetition rate 
of the pulsed laser and of the auxiliary RF waves or micro- 
‘waves, The energy collected per one pulse should exceed the 
energy spent on creating and enhancing the plasma filaments, 
So thatthe net energy collected is positive. The optimal pulse 
repetition rate (PRR) depends upon atmospheric conditions 
‘which can vary widely over even short time durations, As a 
general rule, one tries о tune the repetition rate o the plasma 

elaxation time (the jon-electron recombination time) о that 
the conductivity of the flament remain as high as is optimal 
given the atmospheric conditions at the time, A feedback 
Control system that varies the PRR as well as the rest of the 
pulse-shaping parameters may be employed o optimize the 
net power production of the system. For more information 
regarding pulse shaping and tailoring, which is tbe central 
theme ofthe field called "quantum control”, please see A. 
Assion, Т. Baumert, M. Berg T. Brixper, В. Kiefer, V. Sey- 
tied, M. Strehle, G. Gerber G0 October) “Control of Chemi- 
cal Reactions by Feedback-Optimized Phase Shaped Feno- 
second Laser Pulses". Science 282 (S390): 919.922. doi 
10,1126/sience-282.5390.919, PMID 9794756, 

FIG. 2 illustrates а second example ofa system 200 for. 
harvesting atmospheric electricity. A plasma filament 120 and 
a lightning 210 together form a conducting pal between 
ground and a cloud 140. A condensing mirror 220 directs the 
Beam of laser 110 towards the cloud 140. A collector 130 is 
configured 10 collect electricity flowing along the plasma 
flament 120. 

Inthe case of electricity collection fom the cloud 140, the 
initial and RF-enhanced plasma filaments can be relatively 
short, not reaching ай he way from ground 10 the cloud 140. 
‘The relatively short plasma filament сап be optimized so that 
it would trigger propagation of the so-called leader (as in 
natural lightning), which would effectively use the energy 
and potential of the cloud o eventually erate an electrically 
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conducting path between ground and the cloud 140. The final 
conducting path would comprise ofa plasma filament 120and 
a lightning 210. 

Tiis not shown inthe figures, but alternatively both the laser 
110 and the collector 130 may be placed on a mobile device, 
which moves together with the cloud. One such mobile device 
may be a vehicle moving on the ground, but another such 
mobile device may bean airplane Вуша in the air. In the case 
of an airplane fying їп the air, plasma filaments may be 
formed by the laser to reach both ground and the cloud at the 
same time. Inthe event the plasma flament directed at ground 
is not long enough to reach ground, a lightning may also be 
formed to complete the conducting path o ground. 

TIG. ЗА illustrates а third example of a system 300 for 
harvesting atmospheric electricity. А laser system situated on 
an airplane 310 forms two plasma filaments (321, 322) that 
Together complete à conducting path between a first region 
331 ofa cloud 330 and a second region 332 of the cloud 330. 
The fist region 331 of the cloud 330 and the second region 
332 of the cloud 330 carry opposite electric charges. In the 
example shown here, the fist region 331 of the cloud 330 
carries positive electric charges, while the second region 332 
ofthe cloud 330 carries negative electric charges. A collector 
configured to collect electricity owing along the two plasma 
filaments is also situated on the same airplane 310 as the laser. 
Positive and negative charges are naturally separated within 
the cloud, so this example makes use of the electrostatic 
potential gradient between different regions of the same 
Е 

FIG. 3B illustrates a fourth example of the system 300 for 
harvesting atmospheric electricity. It is similar to FIG. ЗА, 
except two lighinings (341, 342) complet the conducting 
path between a first region 331 of a cloud 330 and a second 
egion 332 of the cloud 330 (е. first lightning 341 electri- 
cally connects the first region 331 af the cloud 330 to one of 
the plasma filaments 321 and a second lightning 342 electri- 
‘cally connects the second region 332 of the cloud 330 o the 
‘other plasma laments 322) The lightning formation is again 
because the initial and RF-enhanced plasma filaments can be 
relatively short, not reaching all the way from the collector 
Situated on airplane 310 o the cloud 330. These relatively 
Short plasma filaments can be optimized so that they would 
rieger propagation ofthe so-called lender (as in natural Tight- 
ning). which would eventually create an electrically conduct 
ing path between the two regions of cloud 330 via а connec- 
tion through airplane 310. Fhe final conducting path would 
comprise of two plasma filaments (321, 322) and two light 
nings (341,342). Of course, one of the lightnings may not be 
Tormod, if one f the plasma filament can reach all The way 
from airplane 300 to cloud 330. 

FIG. 4 illustrates а fifth example of the system 300 for 
harvesting atmospheric electricity А laser system situated on 
an airplane 310 forms two plasma filaments (421, 431) that 
Together complete conducting path between a first cloud 420 
and a second cloud 430. The region 422 of the first cloud 420 
that is connected to the first plasma filament 421 and the 
region 432 of the second cloud 430 thal is connected o the 
Second plasma filament 431 carry opposite electric charges. 
Tn the example shown here, region 422 of cloud 420 caris. 
positive electric charges, while egion 432 of cloud 430 carry 
negative electric changes. Positive and negative charge arc 
naturally separated within the cloud, o this example makes 
‘se of the electrostatic potential gradient between diffrent 
regions of different clouds. Once again, in case ane of the 
plasma filament cannot reach all the way from airplane 31010 
any one ofthe clouds, then lightning may be formed to com- 
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pletean electrically conducting path fom airplane 310 10 any 
‘ne ofthe clouds. But these embodiments are notshown ia the 
figures. 

FIG. 5 illustrates а sixth example of the system 300 for 
harvesting atmosphere electricity laser system situated on 
an airplane M0 forms a plasma filament 501 that completes а 
conducting pth between first region 510 of atmosphere und 
asccondregion 520 of atmosphere. A collector situated onthe 
Same airplane 310 as the laser system can collect electricity 
Towing along the plasma filament 501, because a vertical 
voltage gradient exists beween the first egion $10 of atmo- 
Sphere and the second region 520 of atmosphere. Because no 
Clouds are needed for this embodiment. atmospheric electric- 
ty collection is possible under fair weather conditions (rely- 
ing on the naturally existing vertical voltage gradient in the 
atmosphere) as well asunder foul weather conditions. 

IG. 6 illustrates an example ofa collector 130 configured 
tocollcteleciicity flowing along a plasma flament 620. The 
collector may be a charge collection circuit characterized by 
capacitance 6M, inductance 632, and resistance 633, The 
electricity may be collected by charging a capacitor associ 
ated with capacitance 631. Battery 610 represents these natu- 
rally existing voltage sources: (1) between ground and a 
cloud, (2) between differently charged regions of the same 
loud, (3) between differently charged regions of different 
cloud, and (4) between different regions of stmospher 
where there isa vertical voltage gradient. The plasma filament 
620 can. for the purpose of analysis and optimization of the 
charge collection process, be viewed as electromagnetic 
transmission lines characterized by their effective capaci 
tance, inductance, and resistance per unit length. Accord. 
ingly. the parameters of the charge collection circuit and of 
the effective transmission line representing the plasma fila- 
ments are optimized, so a to maximize the net charge and 
energy collected (minus the energy spent on generating and 
enhancing the plasma filaments). 

The foregoing description is provided to enable a person 
skilled in the ап to practice the various configurations 
‘described herein. While tbe subject technology has been par. 
ticularly deseribed with reference to the various figures and 
configurations, it should be understood that these are for 
illustration purposes only and shoud not be taken as limiting 
the scope of the subject technology. 

There may be many other ways to implement the subject 
technology. Various functions and elements described herein 
may be partitioned differently from those shown without 
departing from the scope of the subject technology: Various 
modifications to these configurations will be readily apparent 
io those skilled in the ап, and generic principles defined 
herein may be applied to other configurations. Thus, many 
changes and modifications may be made to he subject tech. 
nology, by one having ordinary skillin the art, without depart- 
ng from the scope of the subject technology. 

This understood that the specific order or hierarchy of steps 
in the processes disclosed is an illustration of exemplary 
approaches. Based upon design preferences, it is understood 
that the specific order or hierarchy of steps in the processes 
тау Ве rearranged. Some of the steps may be performed 
Simultaneously. The accompanying method claims present 
elements of the various steps in a sample order, and are not 
meant to be limited lo the specifie order or hierarchy pre- 
sented, 

^ rase such as "an aspect? does not imply that such 
aspect is essential to the subject technology or that such 
aspect applies o all configurations of be subject technology. 
A disclosure relating to an aspect may apply o all configu- 
‘tions, or one ormore configurations. An aspect may provide 
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one or more examples ofthe disclosure. А phrase such as an 
“aspect” may refer to one or more aspects and vice versa. А 
phrase such as an “embodiment” does not imply that such 
embodiment is essential to the subject technology or that such 
embodiment applies to all configurations of the subject tech- 
nology. А disclosure relating to an embodiment may apply to 
all embodiments, or one or more embodiments. An embod- 
ment may provide one or more example of the disclosure. A 
phrase such an “embodiment” may refer lo one or more 
embodiments and vice versa. A phrase such as а “configura 
‘ion does not imply tht such configuration is essential to the 
Subject technology or that such configuration applies to ай 
Configurations of the subject technology. A disclosure relat- 
ing oa configuration may apply to all configurations, or one 
or more configurations, А configuration may provide one or 
more examples of the disclosure. A phrase sich as а “con. 
figuration" may refer to one or more configurations and vice 

Furthermore, to the extent that the term "include? “have,” 
or the like is used in the description or the claims, such term 
is intended 1o be inclusive in а manner similar to the term 
“comprise” as "comprise" is interpreted when employed as a 
пошива word in a claim 

"The word “exemplary” is used herein to mean “serving as 
an example, instance, or illustention:” Any embodiment 
described herein as "exemplary" is not necessarily o be con- 
Struc as preferred or advantageous over other embodiments, 

А reference to an clement in the singular is not intended 1o 
nean “one and only one” unless specifically stated, but rather 
‘one or more.” The term “some” refers to опе ar more. Under 
lina andor italicized headings and subheadings are used for 
convenience only, do not limit the subject technology, and are 
not referred to in connection with the interpretation of the 
description ofthe subject technology АП structural and fne- 
tional equivalents to the elements ofthe various configura- 
tions described throughout tis disclosure that are known er 
later come to be known to those of ordinary skill in the art are 
expressly incorporated herein by reference and intended t be 
encompassed by the subject technology. Moreover, nothing 
disclosed herein is intended to be dedicated tothe public 
regardless of whether snch disclosure is explicitly rected in 
the above description. 


What is claimed is the following: 
1. A system for harvesting atmospheric electricity, com- 
prising: 
haser configured to form a plasma filament comprising at 
Teasta first filament and a second filament, wherein onset 
of formation of the second filament coincides with an 
exhaustion range of the first filament: 
an auxiliary source of electromagnetic energy operable to 
‘enhance the plasma filament by applying «алинаас 
eli energy to the plasma filament; and 
а collector configured to olleet electricity owing along 
‘the plasma filament. 
2. The system of chaim 1, wherein the plasma filament 
comprises an electrically conducting plasma filament- 
3. The system of claim 1, wherein the laseris a pulsed laser. 
4 The system of claim 3, wherein the pulsed laser is pulsed 
at an optimal repetition rate. 
$ The system of chim 1, wherein the electromagnetic 
energy comprises at least one of radio-frequency energy ог 
microwave energy. 


8 
6. The system of chaim 1, wherein the plasma filament 
orm at east spat of a conducting path between ground and 

‘clo 

7 The system of claim 6, wherein at least one lightning 
+ forms another part of the conducting path Benvcen ground 
and the cloud 

8. The system of claim 1, wherein the plasma filament 
‘forms an least apart of'a conducting path between a first region 
ofa cloud and a second region of the cloud. 

‘9. The system of claim 8, wherein at last one lightning 
Toms conducting path between the first 
region of the cloud and the second region of the cloud. 

10. The system of claim wherein: 

the laser is further configured 1o form a second plasma 


s lamentis connected to region ofa first cloud, 

th second plasma filament is connected to a region of a 
Second cloud. 

11. The system of elim 1, wherein the plasma filament 


completes а conducting path between first region of aumo: 
Sphere apd second терки of atone 

12 The sytem of cm 11, wherein a vertical voltage 
rade beween he fist region of алка знате 
Scand rain of morgen: 

Ty Te system ela 1, чета the collector comprises 
a charge collection cit 

14 The system of cim 1, wherein the aser i situated on 
E 

JS essem of claim 1, wherein the laser is situated on 
апаа 

Te на of him 18, whercinthe mobiledeviecisan 
silane 

"TT Thessiemafaim wren native chirps sao 
sencibestmingoinof ommation ot te plasma omnts 
dcr eaten 

18. 5 method for harvesting atmospheric elec the 
method comprising: 

Torming plasma lament wit) lose bein дерча 

lament comprises at cnt бен Hament anda second 


^! flament, and wherein onset of formation of the second 
filament coincides with an exhaustion range of the first 
filament; 
applying electromagnetic energy to the plasma filament to 
‘chance the plasma flament; and 


collecting electricity Rowing along the plasma filament. 
19.An apparatus for harvesting atmospheric electricity, the 
apparati comprising 
"means for forming a plasma filament with а laser, wherein 
"be plasma flament comprises at least a first flament 
anda second amen, and whereinonsetof formation of 
‘he second filament coincides with an exhaustion range 
ofthe first filament: 
menns for applying electromagnetic energy to the plasma 
filament to enhance the plasma filament; and 
means for collecting electricity lowing along the plasma 
lament 
20, Thesystem ofclaim 1, wherein the lasers anulira short 
pulse laser (USPC). 
21. The system ofchim 1, wherein the laser comprises two 
coaxial USPL projection opties having different time-lensing 
parameters. 
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To all whom it may sonsorn: 

ie it known that 1, Manic W. Dewey, of 
Syracuse, in the county of Onondaga, in the 
Stateof New York, have invented new and use 
fal provements in the Method of Utilizing 
Natural Eleetrie Energy, of which th follow 
ing taken in connection with the aceompa W- 
ing drawings, Is а Tul, clean, and exact Ue 
sorption 

“The object of this invention is to provide 
a method whereby natural їсс enor 
Such as tho socalled "atmospheric cl 
nergy,” or electrical energy thal may be de- 
Hive from the difference of potenti exist 
Ing between two points, one being tho earth 
Ani the other the atmosphere atan elevation 
Above tho ванћ may be collected or utilized 
for the various uses to which electricity 15 
Applied. 

Te has been found thatthe presence of eleo- 
tricity in the upper regions of tho atmosphere 
is not confined to tntnderclouds, bnt сап 
Pe detected at all times and ойон im great 
Gaautities In different conditions of tho at- 
mosphere. Ча fine weather ths чей 
ity Is mostly positive; bnt in showery or 

rmy weather negative electricity is ad fre- 
ему met with as positivo, and itis in 
Sach weather thatthe indications of electrica 
ity, whether positive or negative, are asualiy 
ФС strongest, has also’ beer found thai 
as we proceed farther from the earth's sure 
face, whether upward from a level plane 
thereof or horizontally from an elevation the 
potential of points in the air hocomes more 
And more diferent from that of the earth, 
the diference being, in а broad sense simply 
proportional o the’ distance; hence we can 
Inter that there is electricity residing on the 
surface of the earth the density of whieh at 
Any moment in the ocality of observation is | 
measured by the diferened of potential found 
to exist between the earth and a given point 
Inthe air near it. ‘The results of obser 
ons show that te variations of the electric. 

ty residing in the atmosphere ie the main 
cause of the variations of the electricity on 
the surface of the earth, А changed elond 
or body of air induces electricity of the op 
posite kind to its own on the parts of tho 
Earth's surface over which it passes and pro 
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duces such variations, "The difference of 
Potential in inescasing the distance from the 
earth is due to electricity induced on the sur. 
face of the earth by opposite electricity in 
the alr overhead, and the air being а non- 
‘conductor tho eloctricities are unable to eom- 
bine. Аз electrical density is greater on pro- 
jecting parts of a surfaco than on those which 
fare plane or concave, stronger indications. 
are obtained on hills than in valleys, If the 
collecting apparatus be at the same distance 
from the ground in both cases. ‘The average 
difference of potential is greater in the win 
ter than in the summer. Little or no effects. 
can be obtained within inclosures or under 
trees, as they tend to seveen the apparatus. 
Inasmuch as electricity travels in prefe 
ence through the best condnetors it follows 
that if a path of low resistance is formed 
(such as the erection of a metal pole) to а suf- 
ficient elevation above tho earth the elec 
trieities in the atmosphere and that on the 
surface of the earth will tend to combine and 
travel throngh the said path in a current or 
currents, and if this pole terminatesin metal 
point or a number of such points the carth 
апа clouds exchange their opposite electrici- 
Чез without a disruptive discharge—as tho 
Tightning—but im a slow and gradual way 
through convection, Besides supplying the 
top of the pole with points, a metal plate to 
which the said points are fixed attracts tho. 
‘opposite electricity in the atmosphere. In 
onder to obtain a greater and inereased effect, 
‘a large metal plate is buried at the foot of the 
pole and electrically connected therewith, and 
Js provided with points or branches extend- 
ing indifferent directions in tho ground. Tho 
plate and branches may be surrounded by 
Inetallie refuse, соке, or other good conduct 
ing substance. The metallie points on the 
top of the pale should be sharp, and prefer- 
ably of copper,and may be platinized, gilded, 
or galvanized to prevent corrosion, ‘It hav- 
ing been ascertained by practical experi- 
ments that either а flame or dropping water 
at an elevation above thesurface of the cart 
produces convection of electricity, it is obvi 


15 
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us that such means may be employed in eo. 
place of the points hereinbefore referred to. 
‘As the electricity in the atmosphere is som 
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times positive and other times negativo, the 
direction of the currents is not always the 
Same- that s, the stmosphese lectrienl en- 
ду i composed of a сартын of an alternat | 
fng character, owing in one direction on an 
average about as mneh of the time as in the 
opposite direction, but the length of the eur 
Font In а contain direction, or th lengths of 
rection of its fow is greatly varied. This 
and also the varied strength of the currents 
hhaveprevented tho utilization of atmosphorie 
electrical energy in commercial quantities for | 
The varions purposes for whieh electrieity is 
generally employed. Та order to ulilize sael 
долета or currents, they should be trans- 
formed into a continuons direct current of 
Uniform strength, The apparatus for accom: 
plishing the transformation of atmospheric 
Sloctricity into а direet eurent of uniform | 
Strength issnsceptioe of being greatly mer 
fed, "ho preferred form at apparatus, how- 
ever, for carrying the invention praeticlly 
{nto елес T wil now proceed to describe to 
show that iue method is capable of actuat 
performance. Saidapparatasisillustrated | 
The diagram accompanying thisspecidention. | 
Referring рес Воку to said diagram, А 
represents a metalli pole, Which i3 shown 
bare, but may he enveloped in suitable inst 
Inking material, if desirable. 1 is the base of 
tho aforesaid pole, which baso is of insulating 
materia! set in the ground E, C is a lareo 
metal plate beneath the auld base, and his 
Points or branches c^ extending therefrom in 
Чеге! directions im the ground. C 15 a 
netalio post extending front the said plate 
above the surface of the ground and having 
û terminat d of the eirealt О, On the top of 
Said polo is mounted a metallo eap F eon 
fisting, preferably, of а convex disk provided 
‘vith sharp iron or copper points p, which pro- 
Jeet in all directions from the ваше. As be- 
Fore mentioned, tho said potus may bo plated 
‘ith а suitable metal that forms à good con 
ductor and prevents corrosion,- Similar caps 
F may be placed on ather insulated poles as 
‘Ain’ the Vicinity, and connected with the 
Thain pole A by au electrio conductor, for 
їшоваш tho effect. The pole A may bo ot 
wood, and the pole A may alo be of thë same 
Material if provided with a metal conducto | 
‘within or on the outside, extending from the 
ap to the other terminal d of the creat. 
‘Tho ыма cireuit D lends from the terminal d | 
through an automati variable resistance б, 
thence to one of the poles of secondary oF 
Storage battery H, and fom the other pole of 
sald battery rough an automatie current 
Regulator to the terminal d. A automati 
sirontreverser or pole-changor J is located 
{nthe said circuit for reversing the current 
whenever there is a change Ia ils direction, 
5o that it may be rected or straightened 
uring transit and caused to travel at all 
times whether its direction is toward or from 
the earth in one and the same direction | 
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through a portion of the icut containing 
the secondary battery. e rovonsals are te 
complished Sotomatically by meang at à DY. 
Sted polaris armature D loented between 
two eee magnets e e, having thelr colt t- 
т bet eon ihe ЫСА 
Gt the шош D. The magnete are wound so 
that's orth pole иШ ve preset fo the are 
таан ands and SON pote on o 
Gier Ven tho current ow in cee 
tain rection the said polarized “armature 
il vo spelled by one magnet aod алаа 
bythe other and thereby moved 10 one sd 
When the current, changes Hs. dioe 
though the magnets, the poles of tho smid 
magnats aro reversed andthe armature is 
bot repelled and aterneted to fhe other side. 
Anarm0'ofdiamaguetio material а e 
ana extends fom the armature and more 
фу the same, ептеп a movable end of (e 
Amand Thesauro rovereer oa pivoted 
Connection or link & by witch the motion ot 
tg arm f conveyed tothe revers. Sts 
SR provided for limiting the moyemend of 
the ald ата, апа an арво resistance d 
апааа In the shun d^ to replace ihe 
битен! troagh tho ame 

ойтон egulntorércinbefore referred 
to prevents short e or do rapid di 
e ot te secondary battery into ШЫ 
id ground when tho strength о] sa atte 
furan becomes grener han üt past lo 
fhe battery. Saf regulator composed of 
n eleotro magnet hiring ts coti the cir 
SUED, A оа рото armatare неон. 
feted at ts pivot to one ети al die col 
Broad magnd and when ts eutront oon 
fog tothe Gatery suid armature i nüreled 
Je magnot ud he tt contact with the 
Sop fy to whieh the terminalo? the secondary 
Battery fe connected. n tho aforesatd con- 
fon a free or отканда path for the 
curren is provided fo the bats but hee 
the battery current exceeds the charging cur 
Tont the апе рока are reversed and the 
о аре a by the magnet and the 
free pnt oft eren is broken bebreon the 
Aure gant stop Tn erderte mann 
the armati in the liter position watil de 
charging current bns sen inereasod hi 
Sei above that of de atierg current or 
о fat tho sare 
"lor will automatically operate а sin 


| path of high resistance is provided around 


the armature g and stop J. The high resist- 
ance of the sald shunt is obtained by шеша: 
ing arheostat m. This shunt path or cit 
cuit K, with the resistance, permits a small 
but sufficient amount of current to flow 
through the magnet T to hold the armature 
‘away from the stop Jr until the current is те 
‘versed, and then more the armature back to 
stop Jı to close tho free or low-resistance path. 
A spring i is provided to assist tho movement. 
at the armatare from the magnot when it is 
repelled by the same. 

The eleetrie current may be directly eon- 
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ducted to translating deviecs--such as lamps | 
or eloctromotors; but as hereinbefore stated, 
Said current ispreferably employed to charge 
‘one or more cells of the secondary battery H, 
and this battery stores or accumulates the 
electrical energy and supplies the said trane- 
lating devices, To illustrate the latter fea. 
tare, Îeadsor wires Land L’ arcextended from | 
tho poles or electrodes of said battery, an 
translating devices, in the shape of incandes 
cent lamps |, are connected with the said 
wires in multiple are, Inthe wire Lisaeom- 
mon ciretit maker and’ breaker n to close 
and open the creuit to the lamps. Thosaid 
battery may be chargod in series or parallel. 

‘The automatie variable existance G main- | 
tains the current owing through the ой | 
D approximately uniform by increasing the | 
resistance therein upon an increase of | 
strong” Said resistance is not aste 
necessnry and may be dispensed with. 

‘The lightning arrester M is to short-circuit 
avery heavy current fo prevent tho sume 
from passing through the Other paris of the 
apparatus and injuring it. A low-resistance 
shunt O, with а енеш maker and breaker 
therein, is connected between the leads of the 
circuit D, near the terminals d and d' to con 
pletely shortcireuit the apparatus when de 
Sire. 

Having described my Invention, what T 
claim as new, and desire to secure by letters 
Patent, is. 

1. Tho method of utilizing atmospheri 
electrical energy, consisting inyondueting the 
electric current oreurrents бетеп the earth 
and a point in the atmosphere at an elevatio 
above the cart, rectifying or straightening 
the currents during transit, and storing or ac- 
eamalating the electrical energy of said ree. 
tified слеп or currents, 

2. As preliminary steps in the method of 
utilizing atmospheric electrical energy, con- 
ducting; Шо electric ‘current or currents 
through a path of low resistance between the 
earth and the atmosphere at an elevation 
Above the earth, maintaining ап approxi- 
mately uniform strength of current and ree. 
tifying or straightening the same during 
transit 


B 


As preliminary steps in the method of 
utilizing atmosphere electrical energy, con- 
ducting the eloctrie current or currents 
throng a path of low resistance between the 
earth and the atmosphere at an elevation 
above the ешт, and rectifying or straighten: 
ing said currents during transit. 

i. The method of utilizing atmospheric 
electrical energy or deriving energy from tho 
difference of electrical potential existing be- 
tween the earth and a point or points in the 
atmosphere at an elevation above the earth, 
consisting in condueting the current or our 
rents between the two points through a 
of low resistance, rectifying or straighteni 
the said currents in a portion of the path 
during transit, and storing or accumulating 
tho electrical energy thereof. 

5. The method of utilizing atmosphori 
electrical energy or deriving energy from the 
difference of electrical potential existing be- 
tween tho earth and а point or points in the 

n elevation above the earth, 
adneting the current or eur 
тп the two points through a path 
of low resistance, maintaining an арргох! 
mately uniform strength of current, rectify 
ing oF straightening the said currents in a 
portion of the path during transit, and stor 
Ing or accumulating the electrical energy 

û. The method of utilizing atmospheric 
electrical energy composed of а current of a 
varied alternating character, consisting in 
conducting the eleetrie current or currents 
through a path of low resistance between the 
earth and the atmosphere at an elevation 
above the earth, and then accumulating the 
electrical energy of said current or currents 
while flowing in both directions in one or 


| more eelis of a secondary or storage battery, 


эз described. 
Tn testimony whereof I have hereunto 
signed my name this 29th day of April, 1889, 


Di 


MARK W. 


EWEY. П. 8] 
Witnesses 

CIL ршн, 

C. L. Bexprxon, 
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CHAPTER 1 
THE IONISATION OF THE ATMOSPHERE 
Тив electrical conductivity of the air, first established by 


ane in the year a887, plays an important part in all the 
phenomena inchded unde the tide Atmosphere Elee- 
[3 


negative charge. 

the ions have been the subject of many investigations. 
Two different paths have been followed, the one dealing 
‘with the number and the nature of the atmospheric ions, 
the other with the radiations producing them The two 
paths converge on the problem ioniation-alance 
of the ; the manner in which an equilibrium 
is maintained between the rate of creation and the rate of 


mall 
mosphere have mobilities of the same order as 
those determined for pore dry air in labora experi- 


‘ens about 1s cm es in a Beld of gradient vom. 

presence in the air of minute particles of dust and 
salt, of the producta of combustion, and of extremely small 
drops of water even when the air is unsaturated, leads very 
‘often to the capture af a normal ion by one of these con- 
densaion or Aitken nuclei, as they are termed, and so to 
the formation of another type of ion of low mobility, 


ч CHRIST'S 
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Бай fom eol to озон e es, known "ge 
alow, or “Langevin km Roughly speaking, nc 
third of the condensation nuclei 2 in the’ ar 

LR D pp 
equally, positive and negative charges captured ИХ 
small ons. The interplay between die lage and the 


sides these two main types of atmospheric ion, a 
group of ^ " ions whose mobilities lie be- 


ым een found tot the grat majority of he on, 
and small, сапу a single mentary charge, ciet 
esie or перай) "Over land areas” te lige ions 
Considerably oumumber the small ones, often in the ratio 
of ten to one. ‘Thus while the numer, ny and н, of 
smali ions of cach sign per cc of the air over land unally 
Tange from 300 to 1000, those of the lage lone, Nand 
Daca al ie im бр are sehen deam 
aly all the large fons are formed fom. 

Of small ones by nace, an inerease in the numberof here 
tcl sch aed to the refs nda area, Vi 
increase the proportion of the le ios in the шг at the 
expense of the amall ions. е 1 

yer бе ocena th ише of fi s severed the 
air away from land. arca is but poorly supplied with 
Rude ad the large jns are in the mori, "The mena 
Tales of n, and n= at aea һе between soo and 700 perc 
lile N, ind N are about 200 per сс. In vew of thle 
ее by nuclei, i ie at fest 
Sight ather surprising thatthe numer of sll ina per 
Gc in mid-ocean difera little from the same quantity cher 
the land, where the average values of my and mar also 
About боо per c. Ti ie however tobe explained 
(12) by the fact that the decreased тис of disappearance 
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of the small ions over the sea is balanced by а decrease 
Sh te rate at which they are produced, 
3. The Determination of the Number of Tons 
кеге To deine the sanies of te al ш 
itive and negative, per cc. (п, and п.) an arrangement 
own as an Ebert jo counter i usually employed. This 
consists in essentials of 
3 long шй metal 


tube A (Fig. 1) on AN 
"he axis of which в 
ER 


slated гой B, con- 


minutes by means of 4 
кА 
fan F and the speed of 
the airstream is ar- 
raged to be slow 
‘ough for all the small 
fone ‘entering A Wit 
dps oppose in 
im m dut on the 
central rod to be drawn 
to B before reaching 
th boton ofthe be 
a spoed of ow must 
"uei. 
great enough to make 
it imposible for any 
spree er a а 
ione to have time to reach the oie Be 
volume of the air sucked through in the course of the 
measurement (indicated by an anemometer C registering 
its revolutions on а dial), the quantity of “electricity 
fathered in by the central clectroscope system is var, 
Where cao denen chap on angle lon кай the rod 


Tro 1 Ebert jonrcounter, 
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large negative fons 

instrument known as the Aitken dust-counter is 
often used to find the total number of nuclei, charged and 
uncharged, per сс. lt consists of а small expansion 
chamber filled with a sample of the air and saturated 
With water-vapour, ‘The sudden movement of a piston 
gives an adiabatic expansion which causes drops of water 
10 condense upon the nuclei; the resulting cloud falls 
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upon a glass plate divided into squares and the number of 
droplets is counted under a microscope. ‘Though called 
$ dus-counter i deca not record the coarser dust in the 
Jn a recent img ton the Aitken counter (Nolan зу 
a much larger sample of saturated air is expanded in à 
Cynder "Пы opacity ofthe cloud en gives а 
latis measurement of the concentration of nudes 
3. The Polar Conductivities and the Tonic Mobili- 
ties. A simple relation holds between the cond 
af the air and the numbers per сс, and the mobil 
the fons responsible for conduction. Consider в point 
in the atmosphere st which the electric field intensity is F 
and the specifie conductivity, the reciprocal of the specific 
resistance, iA. The conduction current, i, through unit 
area drawn perpendicular to the field is then equal to FA, 
for F is numerically equal to the potential diference, and 
sl) is the resistance, Between the ends of а unit cube of 
the air, In this equation we assume that conditions are 
set tias Ont a cane i te air, Sines e 
Current ia carried by positive and negative streams of 
moving ín opposite directions we may write 
i= FQ, +A), < 
Where A, and A. are called the polar conductivities 
Actually the existence of the two main types of ion, 
large and small, lade to the flow of four differen 
stream, two up and two down if the field is vertical, in 
tach of which the velocity i diferent, being given by 
F 5< h, where k in the corresponding mobility. ‘The total 
current is thus 
i= Fanke А + NAK, + NK) (ua) 
wage k and E, and К are the mois of the 
Positive and the negative ions, lage end small respectively 
ind tie clemency Gage From (ул) má (1а 
if the oppositely moving streams are separated, 
A = elken, + KAN) and Am hn + KN). (1з) 
In clear country air over land, n, and я. number about 
бо per cc, while N, and N- are about 2000 per e.c. i 
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6 
А. and Aare 1s approximately and K, and K, оосо. 
Here, therefore, the ratio of the first to the second term 
in each bracket above is rico: 1 and most of the con- 


ОР the air is due to the small ions, Near large 


by separate measurement of the ws and Ka im eqn (т. 
above. It i, however, more usual to бай А dicc, 


‘measurements ofthe rate which the charge on an insulated 


роду exped tothe fe aie a dip by th low of 
ME a Conese a ay sages Gols comet 
to moving air and I be he density ofthe ева 
Фа any portion of ae 45, Poste one wil move othe 
ods a nc thd jit ate eer 

Current per unt ата tending to didpie the cle 
wil be Рау iro. ‘The tial Чирип, curre, 
Сша Будан over the whole erased suae, 
is aris [od or ari Q, whee Q i the charge exposed 
to the air., Since thi current represente the rate м which 
the body lomen chargo, we hate =ОШ = go. а 
"Eaton which provides а mesa of deii] Д 
iir equation with. ibid fer Ay lod the 
Gate of a posti changed body 

‘Aa arragement wed for thia purpose is due to Gerdien 
(Fig. a); IE meaembies the Ebert apparatus alrendy des 
Sei) but the aerem ie now ride зо mild c d 
Tei i the interior of the tube ao yea, that ly a 
fal inion of the foal numberof ons pansing Mo 
Дш шенә ec the ene rab i thi сше 
umber of ione per ec are not appreciably altered by the 
experiment and Ohm's Law арра а еу 


"The methods used t determine ionic mobilities are described: 
in textbooks on the conduction of electricity through pises 
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1 the potential V of the negatively charged central 
clecroncope systern в observed io ri ata rate dV fdt 
Od i C'n the total capacity of the central system, rod 
tod потера we kate ÛJ = — Сй. Аш, 
(PC ie the capacity of Шш portion of the central system 
Exposed fo the stream of air, the rod B and is support 
OL CV, consequently 
оа, . . (A 
a relation from which A, cum be determined. A similar 


Tio, з. Gerdien conductivity apparatus. 
experiment with the rod positively charged yields A. 


‘The ше male of the values found for the polar conduc- 
tivities and an adaptation of the Gerdien method due to 
Schering are described in Chapter П, бза. h 
4. The lonising Agencies. Three principal agencies 
are responsible for the тав of the lower 
‘acing from radioactive substances in the surlace of 
the earth, radiations from radioactive matter present in 
the aie itll and the cosmic ту. For а discussion of 
thei relative importance it is convenient to use the symbol 
te represent the mumber of paira of ions produced 
Per ce. per second in ait at МАТУР, а quantity which 
{sil be referred to as the ionising power of the radiation: 
This phrase in inverted commas is usually represented 
by the symbol 7. "Thus the statement  — 41 means ths, 
at the point in question, the radiations create four pairs 
OF iona per c.c. per second, ifthe medium there is air at 
NAA. Ihe contributions of the three diferent agencies 
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collects an easily detestable quantity of radium А and 
бойша A Ву Tesi fom the daineputon of these 
emanations. "The pues themselves агае from the decay 
{Faden and noch within the cat, fom which they 
scape by diffusion, by thermal convection, and та а result 
of decreases in ihe carpal изре pe The 
arcte portion of the ionisation t due ю 
с а raya from the emanations themselves and from their 
‘and C produc for here unlike the case of the radiations 
from th earth, there ia то absorbing layer between the 
dimegraing stom and the sr The raioacive pases 
р Ge lever X E 
T бе eet ue Е 
ton effect сап be ealeulated fom radioactive data 
[E the emanation content ofthe air ie determined. The 
emanations may be removed from a measured volume of 
{ir by drawing it through tuber cooled with liquid air or 
"id with coconut charcoal. "Ihe quantity of emanation 
concn or abnorbed i then determined by the ect 
Produced in ап Joniation corrected for the 
Чолу of the material during the time of the experiment 
A more direct method is to fill a closed ionisation chamber 
fint ith ordinary эн and then with air which has Been 
fre Бу the above method from the emanations zd fom 
thar produc, and to determine the saturation currents 
in he тко ccs. thee are fan i especie, © the 
volume of the vessel and е the elementary charge, the value 
of the tineadation ionising power uy i given by 


‘The results of such measurements agree with estimates 
Used upon observations of the average emanation content 
of the air in placing the siradition effect st about 27 
in the neighbourhood of the earth's surface. Of this 
about ss por cent. is due to radon and its products and the 
remainder to the thoron seres. It varies somewhat with 
locality and with those meteorological conditions which 
determine the rate of escape of the emanations. Apart 
from the effect of strong upward winds in elevating the 
Ticher surface layers, the emanation content of the air 


E Arwosrnsnic muscrmierty 
should decrease fairly rapidly with height, Direct in- 
formation оп this point i dificult to obtain, but what 
‘nt indicates that the radiation «йет fll to lea. 
than 2 per cent. of its surface value at a height of slm. 

"The йе, like that of the cartly radiation, is extremely 
amall over the dcean where the emanation content of 
{he ir only about 1 per cent, ofa value over land arci 

7. The of the Cosmic Rays. The third 
factor in the ionisation of the atmosphere is a radiation 
of peculiar interest, whose origin and mature are sil the 
Subject of much investigation. Tt has а penetrating power 
Which i considerably greater than that ofthe most 
penetrating y ra from radioactive bodies, and it travels 
© йе eth sacs їз dme dics vade 

vga certain amount of abuxpüom om the way. Tis 
аш power at sea-level over both land and ocean 
arem when measured in closed meal Vessels varies from. 
about zo I in low geomagnetic latitudes to Y3/ near 
the magnete equator the earth's бей preventing the slower 
ionising parc rom reaching the ear belt 
Unt] the year 1911 ie was generally thought that the 
ionisation fide a closed vessel was entirely due to radia. 
tions fom the walls and from radioactive matter im the 
Sari and the outside air, Teas therefore to be expected 
"bat this ionisation would. decrease when the vessel was 
raed above the surlace of the earth, This was tested in 
"soon cents by Heas in 2921, and Кое in 1913, 
‘ho found thatthe diminution with height vas prec 
ale only during the ist kilometre, after which an erase 
Secured. ‘These observations lcd Fess to postulate am 
inisin radiation coming from above and suffering partial 

jon in the atmosphere. 

"he ionisation due to this commie" radiation (so 
called because itis now known t originate outside the 
atmosphere and to have lite connection with the sun) 

idly with height above sealevel, tiing en 


a Closed Vessel. It is 
a matter of considerable dif culty to determine separe 
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ately the ionising powers of the carth-radiation and of 
thr commie rye Calculations of the former must be 
faved upon measurements of the radioactive content of 
the earth eru, and these are neremariy tedious and 
‘hush "To pried further, onc must examine the ioni 
бо reduced i the ir inside a sealed metal chamber 
Sade! conditions which are modifed from those existing 
inthe fee ай by the presence ofthe metal wal. Ths 
Ший erin fee condition, А бый 
аре Ба а пен ionising agency ie introduced, 
the ralione matter i amd on the inside walls Tho 
ны 
ааа оне vessel а ie ie called, 8 а constant de- 
pending on the mari of which the walls ше made and 
{he ре of the inner rcs. Te ia usually repe 
Sis by the symbol ge н 

"The ttl а power of all the radiations operating 
upon the atin а dosed тема! may be Шер and the 
toed ciue of the tres mam ionising agencies 
Ч. and g'n; we then have 

ЧН so ia) 

We may suppose the veal to take the form of a sealed 
ionisation chamber filed wi sir at NT. which hae 
im fed fm riioative matar. "The saturation 
Current carried Бу the Jons he centri electing eee 
paro by {= gee, where © isthe volume 
of the vessel and e the elementary charge on an ion. 

Various methods have been employe t separite out 
the four terms on the right-hand side of eqn. (1-5) fom опе 
soother. "The most stator ol these gis by determine 
ing se "Phe instrument i taken to a large wow fed lke 
‘hoe radioactive content, ike that of the sca, is negligible. 
When fe mn to the depth o a few Ка in such sd 
the elects of earth. and aration are non-existent 
ana eqn (rs) becomes g = g'a da om lowering the 
‘sc иш farther, ga dimen a the comic тава 
Чоп becomes absorbed im he increasing. thickness oF 
water and В possible to mach depths at which the 


saturation current is practically constant and unaffected 
ишш Sing of the frente, stage 
¢ = f and the residual ionisation ie determined. 
ombining this observation with that made close to the 
surface ofthe lke, may be found. 
Since the elects of the cosmic radiation and of the 


5), and hence the sum of the earth 
‘cat be found. Tn actual practice 
‘within a closed vessel is extremely 
small; the valle exclude а and В rays coming from out- 
Side and educe f. to de ionising power of the y mys 
by the Band C products of the radio-active 
emanations, This amounts to but 4 per cent. of the effect 
produced Vy the еб free, atmosphere, in 
the case of a vessel with steel walls а few millimetres 
‘iin etc by tais мие! apo ine 
ket du don based upon a know 
SE the emanation content of the ae and of the nature of 
the valle of the еш. The fourth factor, the eect of 


doing so account has to be taken of the effect of the screens 


‘upon d. 

"To derive the true ionising effect of the cosmic rays in 
the free air from observations inside а closed vessel, 
account must be taken of the ionisation due to secondary 
radiation from the walls of the vessels. For a brass 
ionisation chamber with walls 2'5 mm. thick Hess has 
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shown that the secondary effect is only oo It is 
therefore likely that the free-air value of 4, in temperate 
latitudes is not far from 1-90. 

"The greater part of the residual ionisation arises from 
a rays and takes place close to the walls; 4 is therefore 
the effect of the residual ionisation near the walls divided 


Agencies. The table on page 14 gives а rough 
die effects of the three main factors in the ionisation 
of the sir at sea-level, both in closed Vessels of steel, 
З few millimetres thick, and in the free atmosphere. Tho 
values given refer to measurements at about a metre from 
the surface of the earth i they are averages and, except in 
the case of the cosmic radiation, are subject to consider- 
able fuetuations with local conditions. 

Tt is noteworthy that the rate of production of ions over 
land areas is about four times as great as over the oceans, 
‘where the ionisation is practically all due to the action of 
the cosmic rays. Over land and close to the surface 
of the earth, these rays are much less important, but at 
greater heights the effects of the carth and the aie. 
radiations fall off rapidly as we have эссп, so that from a 
height of one or two kilometres upwards, the cosmic 
radiation is the chief agent in making the air а conductor. 

10. The Rate of Disappearance of the Small Tons. 
‘The number of ions produced by the agencies we have 
discussed will not increase indefinitely ss time ges on. 
Even in pure filtered air, free from nuclei, the small 
ions disappear by diffusion to the walls and by recom- 
bination with ome another. Experiments have shown 
that when the diffusion loss can be neglected, the equation 
За = q — зай applies to such filtered ай, п being аа 
before the number of positive or negative small ions per 
Ce, q the number of pairs of ions produced per cc. рег 
second, and < the so-called recombination. constant of 
тай ions. In the course of time a state of equilibrium 
Will be reached, in which the ‘of creation and 
‘lisappearance of ions balance one another ; then dnjdt = o 


E E 
parag a actually 


than the number of small ions, 


Гени 
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For the small ions, making no distinction of sign, we 


ditum N (38) 
whe Nand А ше the numba of uncharged and of 
oppositely charged nuclei per c.e. and y, and 9 are the 
тейеш» for the two Types of capture” For the large 


аа = AN — N . s бл) 

disregarding the small loss by recombination of large ions 
‘with one another, 

For equilibrium both dn/dt and dN/dt are zero, hence 


No = N and 
eer) 


ураа C pam 
о 
pon a a 
ЕЕ 
СО СЕ 
о 


From experiment it is known that y is of the same 
order of magnitude as a and since N > п asa rule, eqn, (1.8) 


reduces o 
; aN = зим, . . . (rg) 
Г the total number of nuclei, charged and uncharged, 

is Z, so that Z = М, АМ, eqn. (t) reduces to 

EUR 

Б 

‘This is of the same form as an equation given originally 

by von Schweidler, g = fn, though P is constant only if 

{he concentration of nuclei, Z, is constant" И states a 

linear law of recombination, as opposed to the quadratic 

law which holds for filtered sir. И the action of the 
ionising agents could be removed, the small ions would 
disappear at a rate dn/dt — би, and n — my?! would be 
the number present at any subsequent time.” The quantity 
® їй can, by analogy with the equation for radioactive 
decay, be termed! the average life ofa small on. Eqn. (1.10) 


then 
=n  ] 
in which 0 should vary inversely as the concentration of 


зшде in the air. Though this simple relation is only an 
approximation, it is useful for general purposes. 


(1.10) 
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"The average life @ is found over land areas to lie betwee 
то and бозес. according to the purity of the air, th 
higher values being associsted with observations made in 


ilibrium between small and large ions 

the wind direction } the first set 

tions was made when the wind blew from the nuclei 

European mainland, the second when it blew from 
polar regions + 

TABLE п 
‘Oncenearions oF тив Starx or Arwosrumuc ToxissrioN 
losa, Нилооглнр) 
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These authors find that for values of 0 lying betwee 
36 and 1oo see, Schweidler’s linear eqa, (11) is valid 
in purer air, where В greater than 100 sec, the simp 
‘equation no longer holds, for the quadratic 

‘term зл? then becomes significant. 
Measurements with city sir have, however, shown th 
the sizes of the nuclei vary over а wide range and th 
the efie v and vi eo. (r4) and (1:7) show 
corresponding wide range of variation 

When, a їп a city, the air is continually being provi 
with fresh nuclei, they do not usually reach a final 
of equilibrium with the small ions. This would 
2 time of the order of 15 min, and stable conditions 
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as are found only in mist and fog. A further complicating 
factor is the discovery that the m ‘conditions 
‘which cause large variations in the nature and the number 
DF the nuclei also alter the value of q by sitering the radio- 
Active content of the sr. 

11. Methods of Determining tho Average Life of 
а Small Ton, "The average life, û, of the small ions can 
Бе determined for a sample of air enclosed in ап ionisation 
chamber by two methods suggested by Schweidler? Те 
"ist involver the ‘measurement of the ionising 
poser, g, of the ionising radiations, and of the number 
SE small fone per ce, m, and substitution in the equation 
Gm. q ia obtained from the saturation current, f 
‘sing the relation f = gee, where в the volume of the 
ed. "The corrections to be applied have already been 
discussed (68). The quantity wis found by allowing the 
sair to stand undisturbed fora suficient time for equilibrium. 
ecw small fen mile ated and then 
applying a strong feld for a few seconds to sweep the small 
ions on to the collecting electrode. The second method 
involves the measurement of the currents flowing in an 
itin vene for varios ve of the applied Potential 

12. The Tonisation-balance in the Lower Atmo- 
sphere. It is of considerable importance to decide to 
What extent the various factors in the creation and de- 
struction of ions account for th state of ionisation actually 
verve in the a ve land and ма. Any fare in this 
respect would suggest that new processes must be sought, 

Хала the variable nature of the proc of capture 
by heavy nuclei prevents an accurate comparison of the 
тие of production of small ions with their rate of dis- 
appearance, the available evidence suggests that the chief 
factors in the ionistion-balance have been discovered. 
ear ae mde ше шыу pel the 

idler equilibrium equation, #0 —"m applies ap- 
proximately. An average value of бозе, for 0, the 
mean life of a small jon, and of 650 per с.с. for the small 
ion concentration, requires that ihe rate of creation, 4, 
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should be 650/60 or 108 ionsje.e see. in reasonable 
agreement with direct measurements of q, shown in 
‘Table 1. No direct measurements of 0 have yet been 


made over the oceans. The concentration of nuclei in | 


‘mid-ocean bas been found to be from 402 tw Soo per 
ec, and the mean life-time of а small ion should he 
about 3o0 аселе Since m was found on the Carnegie to 
amount to some 550 small ions/c.c., the ionising power at 
жа should amount to 550/300 or r831, in 3 
i the vale of g in tie ast column of Table Т, 

"The problem of the ionisation of the lower atmosphere 
cannot be said to be completely solved until much more 
has been done to settle the manner in which the size and 
numbers of the nuclei affect their interaction with small 
ions. "he general nature of the factors in the ionisation- 
balance has, however, been established, and an explanation 
can be given of the paradox that the conductivity of the 
"ir undergoes no large change as one passes from mid- 
ocean to land, despite a fourfold increase in the rate at 
Which ione are formed. "The increased birth-rate of the 
small ions is counterbalanced by an increased death-rate, 
owing to the greater concentration of eondeneation mice 
over the land areas, 
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CHAPTER 11 


ELECTRIC FIELDS AND ELECTRIC CURRENTS 
IN THE ATMOSPHERE 


13, The Fine-weather Field. Te was fist found in the 
year 1752 by Lemonnier that the air above the earth is the 
Tt of 2 persistent electrie field during ne Weather. The 
eon thi ld dovete earth as negative 
шгуе and the upper layers of the air a positive one, The 
State of sir dose to à fiat portion of the surface of the 
anh can be expressed in three ways (a) the earth carries 
Ж charge of surface density о per unit area; (8) there is 
irent ell af rengt Ё = e, just above the ground j 
ar © between ото horizontal planes close to the ground 
there в ео of potenti 
dV = Vy — Fa = — РЁ = — gr, 

where A -+ di and are the heights of the planes. 

"The quantity d jd ie called the potential gradient and 
is positive, since s i found to be negative, ar the same 
‘von, the field Р а directed downwarda, and this dawn- 
ward direction is by convention adopted as the positive 
direction for elec felda in the atmosphere, In these 
definitions it is assumed that the p of the ground 
considered is flat and far removed from projections, such 
as trees and buildings, which would disturb the distribu 
fion af charge and concentrate the lines of fore at certain 
po 

"The average value of the fine-weather potential gradi 
is about мот m. the corresponding value for the 
average charge density Ва x 16 t electrostatic units sq. 
S. or особу сообун, km. The total fine-weather 
large on the earth i of the order of ооо coule. 
Measurements of the finesweather field are made by de- 
termining either o or dV dh; they are always expressed 
is terms of the late, in volts per mete. 
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14. Direct Measurement of the Surface Density 

Sdn of te pone oa Braces are deel 
= or can be noted for 

[опг ө in жит that a sone electrometer mort be 

ted to mensure it. Fig, о бе Univeral 


В 


Fic. 3-—Univenal portable electrometer (Wilson). 


portable electrometer" devised by С. T. В. Wilson for. 
{his purpose. А fiat cireular piate Р, called the test plate, 
is surrounded by a guard-ring and mounted fush with the. 
surface of the earth but insulated from it. This plate is 

ined to a gold-leaf electroscope G, whose leaf moves 
inside a positively charged case and is observed through 
a telemieroscope. C is a variable cylindrical condenser, 
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called а compensator, with its inner plate joined to the 
Жо ЕВИ 
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diference of potential between two insulated conducto 
$E dierent ры Varona me of 
ты are employed, anf one conductor may be 
йе eth ll ite бе aer у 
Wi about а тише above ground-level. Sometimes iva 
ae dierent helgi are ual Г omne cmt 
suppor of the wires and the presence ol the 
beter and li instruments should not materially ate 
the feld ra be measured,- 1n the arrangement in ip 4) 
the wire e hung between amber or sulphur insulators a 
the eade of two vertical mde; ius length should exceed 
fie tes йв height above pron 


Tio, g- Measurement ofthe potential gradient. 
Gl Амона: determination in open icd. 
(E) Continuous recording with the Kelvin wrter-dropper. 


"The wire when first set up i at diferent potential 
to that of the arin йв neighbourhood, and a current will 
flow between them which tends to remove this potential 
йене. The ordinary conductivity of the sir im 
however, ino smal for thls proces of equalisation to take 
lace very rapidly and the electrometer reading will ата 
hind a flocrsting feld. lt is necemuy for Uh 
ron to place st the entre af he wire some active ona 
ing agent which speeds up te process by increasing the 
ion е че To тау tie he m of 
1 loving fuc of Писар, impregnated with а 
E Plo sf ind ic arola da ar al of menl 
Seated wi deposit of polonium or radiothorum gh 
Shia nyo Such "collectors" as they ме called, have 
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the айне of causing the wire and the Чейин 1e 
acquire the potential of the air at the centre of the stretch 
Tength, where the electri field is least disturbed by supports 
and observer. The time taken for equalisation of potential 
dependa upon the type and activity of the collector and 
‘aries from 1 to бое. There is always some uncertainty 
tS to the exact position at which the ionising agent exerts 
its elect, especially if a wind is blowing, but this can be 
avoided by making observations at different heights, 

16. Continuous Recording of the Potential 
Gradient. An adaptation of tbe arrangement just de- 
scribed а fo obtain. continuous records of the 
potential gradient, the electrometer being housed in a 
building and the collector carried on an insulated rod pro~ 
jecting ftom the will. The earth's field is very much 
distorted by the presence of the building, and a reduction. 
factor for the installation must occasionally be determined 
by making simultaneous measurements in an open field. 
ig. 4 (P) showa the nature of the distortion of the equi- 
‘potential surfaces due to a building. 

"The Kelvin water-dropper is still sometimes used at re- 
cording tations ава potential equaliser, А jet of water from 
‘an insulated cistern within the building escapes from the 
‘end of a pipe passing through and insulated from the wall, 
and ‘up inte fine drops at the point where the 
potential is required (Fig. 4). Om starting the jet, the 
potential of the insulated system will in general be some- 
‘tat lover thn that of the sir at the end of the pipes 
this end will carry an induced negative charge and the 
Siem patve one, Each drop cena neste charg 
sway and leaves the system slightly higher im potenti 
than before. Ultimately the negative charge at the end 
of the pipe disappears and the system is at the potential 
of the air at the point st which the drops break away. In 
practice this takes a time of the order of 30 ec. 

‘Radioactive collectors are also employed, but what 
the type of collector, the insulated system is usually ў 
to the needle of a quadrant electrometer of low sensitivity, 
and opposite pairs of quadrants connected to а battery 


4 ATMOSPHERIC ELECTRICITY 


bone каше in earthed, The rene can be male inter- 
Initendy, by means of a clockwork arrangement which 
depresses an inked pointer attached to the needle (Bena 
ог continuously, by receiving the spot of light from a small 
minor on а moving strip of bromide paper. 

17 The Electric Flaxmeter or Field МИ. If the 
cover Q-in Fig. 3 were rapidly and periodically swung 
fey from and over ie рше P, the bound charge on F 
‘woul! alternately appear and disappear, асе 
through а high resistance R, am alternating potential 
"iere of amplitde proportional to the feld wil appear 
этш К. This can be amplified and if necessary rectified 
{that an output meter will show the magnitude of the 
field, an ausilary device indicating its sign. Calibration 
can be carried out by comparison with а stretched wire in 
‘tie open 615). eles ©. 

De Xs of this principle which was first em- 
oye hy Rumelvedt in Norway, havo been wed to measure 
cric felis during aircraft fights and under thunder- 
ule. In а recent form, capable of recording rapidly- 
varying fields, P в a ring of separate metal studs and Q is 
a rotating disc with а corresponding set of holes 

18. Variation of the Potential Gradient with 
Height above the Ground: Space-charde. A good 
many observations of the potential gradient have been 
mods with alone Bed with collectors of the aia 
ог the glowing fuse patre, they all mdicat а rapid 
decree in the field with бета height above the 
flown (Tale HT, gag. Though no great oic en 

claimed for these measurements—for they are subject 
to error arising from the distortion of the feld by free 
and induced charges on the balloon and are but momen- 
"ary observations of а quantity subject t» considerable 
‘aration it i» well established that at a height of 18 km 
the field has fallen to less than т |тоо of ts value at ground 
level and i stil diminishing slowly. 

"This diminution in the potential gradient with height 
indicates that a free positive charge, practically equal to 
the negative charge on the surface ‘of the earth, resides 
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within the lower 18 km. of the atmosphere. Integration 
Of the values of d fdh obtained in balloon ascents gives 
S total potential difference between the earth and the air 
ata height of 18 km. of about 4 X 16 v. ;, at this height, 
find above it, the conductivity of the air is so great that 
this figure may be taken to represent the potential of the 
highly conducting “ Kennelly-Heaviside layer" some 
8o km. above the ground. 

"The density, p, of the positive" space-charge " referred 
to can be determined from Poisson's equation, which, if 
the lines of force are vertical, takes the form 


Р; 


qe. 


Several investigators have examined the nature of the 
E quite close to the ground, using collectors at 
different heights. The results obtained are conflicting as 


to the and even the sign, of p in this region i 
evidently conditions ure of main importance. 
19. Variations of the Potential Gradient with 


Locnilty, Time and Season. Before any dation of 
the more t variations of the potentis t, 
mention should be made af che fact that incest cta 
tions are observed over short perinda of time; these are 
due to local changes in the s the con 
ductivity of the air in the vicinity of the collector. 

Tor many years continuous” recorda of the potential 
gradient have been taken at certain stations in the Northern 
Hemisphere. Less extensive information is available for 
the Southern Hemisphere, but observations have been 
Trade over considerable periods in the Arctic and Antaretie 
Tous. Same very important measurements over the 
oceans have been carried out by the survey ship Carnegie 
of the Carnegie Institute of Washington. Te appears that 
the sign of the potential gradient in fine weather's positive 
all over the earth's surface, but that over land areas ite 
alue varies considerably with local conditions. The 
usn of dV di at Kew is 517 vm, while that at Davos 

Switzerland is but 64 v/m. Over the oceans а value of 
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заб vm., which varies litle if at all with geographical 
postin, has been found. ‘The average value for the whale 
carth is mot far from 120 v./m. 
ый Yould stem that the potential gradient observed on 
land is not a quantity of fundamental significance, 
‘value depending primarily upon local conditions of 
atmospheric conductivity. This в evident from the fact 
‘that a simple periodic variation according to local time ia 
the basis of all fine-weather land records. The minimum 
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and убай, together with the variation in the amount of 
ere he poi geo Т Ege srt лу 

е iod wird. The ot only 
ТЫ close relation which exista between potential gradient 
td pollution but do he ming efect ofthe introduction 
Зита tne "into Great Brain in the year 1916 
SSE т oe rol Бик. Tie sep 

Ту approximately one rel hour. р 
pollen Curve has maa sd minima which have been 
plained by Simpson as due tothe combined effect of 
тарайта in the amount of smoke produced in the cy 
D variations in the stability of the atmosphere, tut is 
ia the mixing action of surface winds and general turbulence 


As regards the annual variation of the potential gradient, 
land stations in both hemispheres show a maximum in 
the local winter and а minimum in the local summer. 
he о exception is the Antarctic region, 
where a reversal of phase occurs, giving rise to a maximum, 
in the local summer and a minimum in the winter. 

In view of the local origin of the variations of the 
gradient found at land stations near towns, observations 
Over the oceans, where no pronounced local effects are 
to be expected, are of very great importance. Mauchly “ 
analysed the measurements of the Carnegie cruises and 
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values are obtained in the early morning at about 4 amm- 
er E TAT 
many placos а seeond maximum м fam, andi second 
minimum at midday are foune ie of these 
daily variations st land stations sometimes reaches so per 
‘ent of the mean value for the day. 

"The local time variation has been shown by Whipple * 
to be closely correlated with the amount and distribution 
of the smake pollution of the atmosphere near large cities, 
here these continuous records have generally been made. 
Fig. ovo the variation at Kew of the potential gradient 
during the summer months for the two periods 1898-1915 


und Wet thee в а, залей diumd variation 
ect, Wah ma and na occurring at the same 
moment in all para of de globe. hus ihe Potent 
reden in all oan ia foi be about rg] per cem 
KC the sean at § hour, GMT, and about 20 per 
EE abone a 19 Hou GALT, el emerald 
ame hour wae, Progr cording o univ 

Жыш: fad been aed by Simpson in e о 
S Lape Fig бш) ater Whipple) Полона thse 
а ме 
Carnegie. In each case shown in the figure, the mean 
риш gradient hae bern reduced wo 100 vuln No 
pud 
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Mauchly’ discovery оГ a variation of potential gradient 
according to universal time is generally серый ss being 
of fundamental significance. The variation must clearly 
De ascribed to an lean in she етее of potential 
and the earth; t affords an important means of tating 
ay theory of the origin and maintenance of ths potential 
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20. ‘The Fine-weather Current: Conduction and 
Convection Currents. In the ordinary fine-westher eld 
positive ions аге driven towards the earth and negative ona 
Av from it; the motion of these ions constitutes а бочне 
‘warily directed conduction curent. "The ionic conduction 
Current paming through Y aq, cm. of a horizontal plane 
fn be wien as Ja = А, А where P ie the strength 
of the десне Sed and A, and A. are the polar conduce 
т of tar at бе plata question (3) 

gars wil RE prin he euler of cic by 
ature wi fer of electricity P» 
the atmosphere, the air should contain at any pol 
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М 
Py peer Ape 
‘mechanical transference of electric charge. Thus if v is 
the upward vertical component of the velocity of the air 
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The curve of Fig. 7 illustrates the procedure followed. 
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plate and — V the potential of the outside of the com- 
Densaor, The test-plate is now left exposed until time 
4% and kept continuously at earth potential by increasing 
the compensator capacity to balance the charge receiv 
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from the positive ions driven from the air on to the plate. 
Owing to variations in the strength of the field, and зо 
їп the induced charge on the plate, this increase is not a 
regular one. At time f the plate is again shielded with 
the cover and the compensator capacity is reduced from 
C, to C, to maintain the shielded system at earth potential. 
AL this moment the field strength is 4x(C, — CV/4. 
Since st the beginning of the measurement the com- 

tor capacity was sero, it is evident that during the. 
eral, fy the рше received a positive charge Ca 


Fie. 7.—Meaeurement of conduction current with the Wilson 
"univenal electrometer. 


and the average value of the conduction current per square 
‘centimetre was С, Дт, — f). For routine observations 
the instrument is mounted on а tripod above the ground, 
and the readings are reduced to stindard conditions by 
occasional determinations of the reduction factor, from 
‘observations in a pit. 

22. Indirect Determination of the Conduction 
Current at a Point in the Air. The conduction current 
at a point in the air cun be determined also by separate 
measurements of the feld strength, F, and the polar 
conductivities, X, and A. "he methods used to determine 
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F, oc the potential gradient, have already been described 
i i ipa j tha sisti are ually Saad by 
the бийи method sketched фа In another form of 
{he Gerdien method, due to Schering, the cylindrical 
Condenser replace by а large earthed wire cage, song 
бетти کک‎ b a dagl Шарый рае Б 

Ses ea wn бе ede 
Greed by ions of opposite signi determined i exactly 
erm ero бы терте 
qute са contin ме flied Ты 
ge шй ure Зе e i 
dude eee dee 
{ES number o ine и caused by е ow of сштеп. The 
‘rangement mast be st up in he open air w ensure that 
Ке culation provers, the devel 
е иаи 
ме sesion. And fal the whole cup знн be shielded 
frm te ent В evn roo or by е, otherwise 
iwi ery en ated тери car othe Sune and 
ro the entering i of negative one 

23. The Comparison of the Direct and Indirect 
Methods : Electrode Space-charge. "The direct method 
doe о Wikon mesurer the condueton current едер 
the earth the indies method aene the current aE 
2 ceras high above Өк ош. Ta the мик cao te 
Eric eee 
анте 
ое 
а сее BE e 
methods therefore, do net певенгйу пісае the mane 
army ‘One дйни the mue ше caret 
aie and he ter postive component at ground- 


(Coons к veil yer of рабу ail sit Wows 
height ia nd cres section rad cm, wih ita base on 
Че ground (Fig. S). Let F and F be the electric Bald 
Sete pan bottom of tis cider and a A 
and А, A polar conductivities. ‘The conduction 
Current through the top Р(Х, + A); in each second 
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X, enters, and а negative charge 
jh the bottom there is only а down= 

‘ward flow of positive ions, б 
charge РА, per sec. The 
scs а positive change РА, — 


PY, per sec, and а negar 


JA. per ec This may be exprewed as 
ur 


per see. The growth of this 
Третье” space-charge 
should automatically decrease 
the field F and should cease 
oni when F has meh a value 
many negative as posie 
tive jns кате the cylinder im 
Sach second, i.e. when 
Ро.) = Р. (3) 
The two sides of this last 
equation are respectively the 
‘conduction currents st height 
Aand at ground level. Thus, 
for perfectly still air, the td 
ds we have described 


Tio. & Electrode 


(V. + X.) and hence that Р must be about double Fs 
Tas, 


ee eae AE 
e РИ. 
for uie te cin hoe ren 


der ae э whole thas 
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"Tbe dili appe to have been removed by the 
discovery by Hogg? dat, owing io te local effec of a 
sn Bp hom mice mater mt rh 
Baer ‘than ‘was thought amd approximately “equal t0 
OSHA Since PS, equ. ai m абы and 
{hE pti of elecirode apacecharge doe not arise. 

‘vue of the aiccar current in ослы obtained 
iy the дина method vaio pai of the word range 
fiom ro to о x 10: араш. Those by the а 
meld afm e 1 a 10t amp em Though 
ж indented above and found in practice, the two methods 
Seti gre бе шде rele de ary fe ong 
Agents producing A, and of convection curent supra 
Ж direc: mtd ie the more reliable ofthe two. 

4. Variations in the Fine-weather Current. Both 
iret and indirect methods of studying the scart 
Comet inet that in fairly fine weather 3 i es subject 
30 variations биз athe potential gradient. Simultaneous 
measurements ol the field and of the total conductivity 
Of the ai А= Ay A, show that these quantiües vary 
53 some extent in iver rat, with the seul hat thelr 
тобоо, the caduto curen les variable than ether 
reor such as an inre in the number of condensation 
auc othe penc of fo Parti, wid donne À 


respon potential t The 
simple form of the daily variation in the earth's field 

ite counterpart in an inverse variation of the conductivity, 
ЖИВ a maximum in the early morning between 3 and 4 a.m. 
The extreme effect af atmospheric pollution near large 
ities, which increases the potential gradient and diminishes 
the conductivity, has already been discussed (619). In 
general however the reciprocal relation between А and Р 
is not exact enough to keep the conduction current in- 
variable. At land stations in Europe the current is found 
to have an annual variation which coincides in phase with 
that of the potential gradient but has a smaller amplitude. 
At other stations its daily variation follows the changes in 
the conductivity. 


à 
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‘The Conduction’ Current at Great Heights, 

been found from simultaneous determinations of 
ее conduit during 

ascents that the rapid decrease in F with height 
above the ground "by an increase in A 
fof such magnitude as to keep the conduction current 
approximately constant. "Table Ш shows the results of an 
ascent by Wigend from which it will be seen that when 
the field had fallen to 1/15 of ite value atthe ground, the 
conductivity had risen eleven-fold. 


TABLE Ш 


Cosoccrios Солаат лахо Вашоох Ascerr (Wine) 


Haat мана) | F банане Û аа | ааа 


‘These results have been confirmed and extended by 
senductivity measurements made during the fight of the 
United States army ballon Explorer If in 1935" They 
showed that up to a height of 18 km., the ionisation of the 
air increases by roughly soo ion-pairs per km. and that 
the conductivity at 1 kın, was about 100 ties e шш 
value at the groun 

26. The Significance of the Air-earth Current. ‘The 
general constancy of the st-earth current with height shove 
the ground and in different parts of the world suggests 
that, at any rite to а Sst approximation, it has its origin 
inva constant potential dference between the conducting 
layers of the upper atmosphere and the carth, and that i 
actual value depende upon the resistance of the air between 
the two regions. The conductivity of the upper portion 
of this ап-рай is entirely due to the cosmic radiation * 

+ This refers to the regiona from rg o зо Kilometres 
the ушы "The A ayer bo Lione op lea mir eligo 
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and is unlikely to alter appreciably with time of day, 
Ty or salon. “Bot elow а bug of мош a 
over land areas, an additional ionising influence is exercised 
by radioactive mater in the ar and inthe earth, and thi, 
id we have seen (65), varies very much. Moreover, the 
Conductivity of the air in this region is dependent upon 
the relative concentrations of the large and the small 
ions, and these alter with the number of nuclei present. 
‘The cument-bearing column of air above the point of 
observation thus consists of an upper constant resistance 
nd а lower variable one im series with each other. The 
шеш w which the curent carried by the sircolumn 
ters with loci conditions will depend on the ratio 
"which the lower variable resistance bears to the total 
resistance. 

‘Both the results of Wigand in Table TH and those from, 
the Explorer П fight" indicate that the total resistance of 
‘column of sir of eross-scetional area т sq. cm. is about 
rox тоб ohms, The conductivity between 14 and 18 
fem. is so high that this upper region contributes only 4 
small fraction to the resistance and higher regions would 
fe ail lee important. Ifthe variable part of the column 
be the first room. above the earth, where the specific 
resistance i usually 8 x 10 ohm-cm., this portion wil 
Contribute 8 x ro! ohms to the total. We ste that even 
if the conductivity of the fint 100m. were halved, the 
Mc upon the auearth current would amount to but 
"eret The potential gradient near the ground, on 
fhe other hand, would be doubled, for from this point of 
Tiew it represents the fll of potential per unit length of 
"he lowest part of the current-bearing column, It is 
evident that potential gradient measurements over land, 
Sod in particular near cities, cannot be expected to yield 
information which bears directly upon the question of 
the total potential difrence between upper atmosphere 
and earth. In tbe cane of observations at sea and in polar 
теа the position is different; practically all the ionisa- 
Чоп throughout the whole column is then due to the 
cosmic radiation, and the only local effect which can 
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WEATHER MODIFICATION BY ARTIFICIAL 
SATELLITES, 


This is a divisional of prior application Ser. No. 8480, 
883 filed Jun. 7, 1995, now U.S, Pat: No. 5,762,298, which 
is a continuation of prior application Ser No. 07/675,880 
led Mar. 27, 1991, tow abandoned. 


BACK 


ROUND OF THE INVENTION 


1. Field of the Invention 

This invention relates to solar-based weather modification 
ood energy transfer in such a manner as lo improve people's 
living standards by reducing their energy cost and food cost 
and simultaneously improving the environment. 

2. Description of the Prior Art 

Art prior to the present applicationi 

US. Pat, No. 4,402,480 

Tite: Atmosphere Modification Satelite 

Inventor: D. М. Udell, Sep. 6, 1983 

US. Pat. No, 3,613,992 

Tile: Weather Modification Method 

Inventor: R. J. Koollenbeng, Oct. 19, 1971 

US. Pat. No. 4371,135 

ile: Solar Array Spacecraft Reflector 
Inventor. 1, E. Keigler, Feb. 1, 1983 
US. Pat. No. 4305555 

Solar Energy System with Relay S 
Inventor: C. E. Davis, Dee. 15, 1981 
In addition, the following publications are of intrest 

Asionantical Guidance 

by R. H. Batin, McGraw-Hill Book Co, 1964 

Introduction to Radar Systems 

by M. 1. Skolnik, McGraw-Hill Book Co, 1962 
E 

Radar and the Atmosphere 

by A.J. Bogush, Jc, Artech House 1989. 

In contrast to much of the prior art, this invention employs 
only solar energy, сап satellite, remote sensing devices 
find ground control computers, No dispensing of chemicals 
js needed. The Satellite Weather Modification System 
(SWMS) is а local aswell as a global weather modification 
"ool, For example, SWMS can simultaneously bring rain to 
Фу regions in southern California and drought regions in 
Southern Ethiopia within in a few orbital periods of the 
Satellite Engines. Most remarkable of all is that these and 
many other tasks сап all be accomplished by switching 
between some computer codes. 

This invention is based on the realization that natural 
weather pattems always leave opportunities to permi 
regional weather modifications which are within the capt 
bilities ofthe proposed Satellite Weather Modification Sys- 
теп (SWMS). A fully developed SWMS has the potential 10 
provide the following benefits. 

1. Modify cooling, warming, or precipitations of selected 
regions of earth, thus modifying оса and/or global weather 
patterns 

2. Create and maintain gras or forest Lands to balance the 
rise of carbon dioxide contained in the cans atmosphere, 
"bus reducing the threat of global warming. 

3. Transform some wasteland into productive farmland 

4 Increase ann, fishery and forestry productions at 
higher latitudes 

5. Increase electricity production on land directly from 
concentrated solar energy 


cludes the following: 


2 

6. Increase hydroelectricity production by inducing pre- 
cipitation in regions upstream of hydroelectric dams. 

7. Reduce home und industry energy cost. 

S. Reduce environmental damage by harsh weather. 

9. Reduce damage 10 the environment due to the use of 
fossi fuc and nuclear fuel, 

10, Create а unique self-supporting business based on 

can provide both weather-related and noo 
d services 
'SWMS can be implemented employing components. 
which are currently available, including means for reflecting 
Solar rays or discharging infrared radiation or laser beams or 
‘incandescent lighis. 

'SWMS improvements sn be augmented gradually, still 
using conventional components, o include discharging Пе 
quency agile and or intensity agile energy beams or pulse 
"ruins from Satellite Engines (SEs). Each frequency agile 
nery pulse is designed to penetrate a specified air mass 
Jayer of specified composition. For example, these energy 
pulses can be used to modify а specified ай mass inside a 
thick cloud. 


SUMMARY OF THE INVENTION 


“This invention is an aerospace system designed to harness 
solar energy to modify the earths weather. This system is 
Called Selite Weather Modification System (SWMS). This 
invention disclosure covers three areas, A first area involves 
the design andlor integration of Iree SWMS key sub. 
Systems. A second area involves specifying basic SWMS 
Weather modification techniques. A third area involves the 
design of unique SWMS applications into self supporting 
businesses: 


The first area of this invention disclosure covers the three 
SWMS key subsystems. They are: 

1. Satellite Engines (SES) 

"The basic function of an SE is to reflect solar energy orto 
transform solar energy imo another form of energy before 
discharging ito a specified locaton. Each SE is a Specially 
designed earth satellite. In a mature SWMS, many millions 
fof SEs will be operating ia a coordinated manner. As a 
minimum capability, cach SE will be designed to reflect 
Solar energy and simultaneously convert solat energy in 
electricity via soar cells. Advanced SE models will be 
capable of transforming solar energy imo energy beams of 
different frequencies before discharging them. These 
advanced SEs сап simultaneously discharge solar energy, 
frequency agile and intensity agile MMW (millimeter wave) 
ог RF or microwave pulse trains, infrared radiations, laser 
Tight and incandescent light as the mission may require- АП 
physical characteristics of cach energy beam (solar or 
otherwise) are adaptively estimated by Ground Control 
Stations (GCS, GCS aho estimates cach energy beams 
guidance by defining is desired aim point trajectory. The 
criteria used to select and to guide cach enemy beam are 
based on an estimated specifie thermodynamic change tak. 
ing place in a specifie sir mass thal satisfies some required 
‘weather condition changes 

Each SE will bave gimbals panels (ie. panels mounted on 
gimbals) оп is cuter surfaces. Each gimbals panel bas a 
Felletor оп one side and solar cells on the other side. Also, 
gimbals-nountcd antennae and lampe are attached to the SE 
Structure frame. The SE controls the direction of each energy 
xam by controlling each panel's two gimbals orientations 
with respect to the SE situs frame. By using уос 
(or other methods), each SE also controls is structure frame 
orientation with respect to inertial space, 
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influence the fine-weather gradient is а change in the 


number of nuclei available for the capture of small ions. 
27. The Electric Field Disturbed 
Weather. The normal downwardly directed field, due ta. 


SS 
Se ee ee 
И 
с cen 
Ie during. ا‎ ad of the type common in semi- 
с nere 
сз niue 
uc DRE 
pee 
pede 
TE pee 
speaking, tive fields № when. 
ioe erat cee ta E 
erc стой 
Papa = 
pe cere 
и 
ppm 


received.” Great precautions must, however, be taken 
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to eliminate the disturbing effect of the negative charge 

en to the air se the drops splash on the container 
(Enard effec). 1 some of this is lost spurious positive 
Charge wil be indicated. Рог а similar reason, the entry 
Of spray due tthe splashing of main falling outside the 
freeing vesae! must be prevented. The receiver must 
ie screened electrostatically from the electric eld ouside, 
The rae of rainfall, and sometimes the size of individual 
rope, is aleo обме, Ву amplifying the induction effect 
oF a drop s it passes though an. insulated cylinder 
the charge carried by individual drops may be measured. 
Аз the charge brought down vary considerably it ie 
necessary in all such work to салу out а Tong series of 
кушы. 

‘Since the year 1908, when the modem series of obser- 
vat ea al sve bave found» preponderance 
Uf gode charge om rum im general. "The average 
faria of the quantities of positive and negative electricity 
rought down by ай kinds of precipitation varies accord 
ing fo the station of the observer. Some of the values 
found for this rao are; Potsdam (Schindelhaner), 

з Donn ес 
‘ceptions to the general 
usually carries a consider- 


жос 
(E ыы m 
Eco оксуу сс 
кзы ус шын 
E 

E ee dio 


raina касма average vales of г to до елли, while single 
repe may сыту 160 o 200 ecu, (Gachwend) and attain 
Posse ш grat as уот, The mean viua reported 
Dy diferent observers or the net charge per c.c. on all 
forms of preciptution during а long series of observations 
range from Loa) esi, at Potsdam (Schindebaver) to 
телә. at Simla (Simpson). 


E armosrmeme rLecrarerre 

"The transfer of electricity from atmosphere to earth 
in thie "manner constitutes à < precipitation” current 
‘which appears on the whole to be їп the surme иесй | 
25 the fne-weather conduction current, since it carries 
more positive than negative change to the rar. [m the 
Suc of thunderstorms ths current sometimes reaches 
aluca as high ав а ло б атру cm. and the tot 
Sovetion, cute ered by the mini such а мыла 
‘may amount to more than camp. Before itis posible 
{frame a trustworthy estimate of the amount of the excess 
© positive over negative electricity conveyed to the whole 


Potential gradient and the height and sharpness of the enda 
ше aufcenly great, Tadeed the earliest investigatory, 
Franklin, Dalbard and Lemonnier with high metal rod 
and kites detected electric felda in dundery and in Rue 
‘weather, by means ofthis current. Under favourable cone 
йола, forded by mountain peaks or the masts of 

exposed to the intense fields of thundercloud, the 
диге may become very conspicuous (St. Elmo's ec 
Te was first pointed out by C. Т. Re Wisen that point- 
eck cones o пш smaller ity muse play an 
importan part in the interchange of cecidi berwten de 
earth and the atmosphere. "The feld prevailing under 
Fainstormns and thunderelouds very frequen reach vales 
suficien great for considerable Curent to be diacharged 
from an австр: of exposed conductors, such as tec, 
Bushes, housetops and even ilis of gram. A conde 
need not end in a sharp point nor project to a great height 
in order that it should begin to act as a diacharger. For 
example, an carth-connested sphere of radius rcm. need 
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be mised only to a height of 3 т. in the not unusual field 
DF rocoo v.i. for the electri intensity at йз surface to 
тай the eriden! value of ойсо ven, at, which brush 
discharge begins. cal instance of the correctness 
ofthis suggestion is alorded by some experiments made by 
fhe author, in which а small tree, 4m. high, was cut off 
sta he, muted gun and comme rh 
through a palvanometer. Exposure to lue ta 
Hearty thunderstorms yielded the average point-discharge 
Currents shown below 9 


TABLE IV 
Pober-nucwscs Coraes mont à Sunt Tune 
ا‎ 
pg 
БЕЯ "m 
E | E 
Z 16,000 E 


“The contribution of single че such an thin must be 
multiplied by a very age factor to obtain the total current 
SO penen e cii and unde) in de 
Sir quote dhe tee was typical of tho exposed паша 
idein lor many mis around, and а rough surface 
Stain over the area Моей by the cloud indicated 
SS the ti ро eect ws of the order of 

Since the direction and magnitude of the large fields 
жоме wid disturbed weather ушу considerably, it 
Трона to know the relative amounts of postive aad 
aegre deci dag боп a evel point ovar 
Tg period of tme. la a sers of observations by 
Worssell? a sharp point carried on insulators at the top 
of pole vas conned by cible to one electrode of a 
чое fed with dite sulphuric acid, the other 
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electrode being earthed. The voltameter, shown, with 
тое minor Rot signin deals omitted, in Fie. 9 
‘was constructed of fine capillary tubing (diameter o3 тиш) 
tod the pues evolved vert separe collec, al 
volumes determined from the lengths of the 
bubbles formed, If vy and 0, are the volumes of the mixed 
gases collected at the earthed and the point-connected 
electrodes, , the quantities of positive and 
д, and g, which have been discharged 
Lp pps 
ing way : If one unit of quantity liberates in i 
eof oxygen and ac c.c. of hydrogen, We have 
get ae = oj and se qe 
from which we may determine g and ge- 


‘This is what would be expected from the predominance 
‘weather, 
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Similar measurements have been made in other parts of 
the world (§ 30). 


TABLE V 
Ieronersn Весть ow Potroiscnancx (Worse) 


Net pode dicun, 
Ta omi 


30. The Interchange of Electricity Between the 
Earth amd the Atmesphere: the Maintenance 6 
the Earth Charge, The negatively charged ath and 
‘he positively charged upper lem of hE at 

form vo ples of a НЫ condenser with the ower 
air a the dielectric. the conductivity of the 
ewe бе рше ie ali he sid teal 
ference i тем enough to make the leakage of charge 
through it considerable, The average value of the 


charge per шай area o the earth's surface is gx 10 
Sora. cm. and that of the Fae weather conduction 


all; to the diipsion of the cars charge by the Rae 
Weather current we must add the elect of the charge 
Creed by rin amd ow, far it has bern Бота ш ш 
the whole the net change conveyed tothe earth 

ракол i» positive i ago. Thus to the condiction 
Sirrent of 1090 amp, over he whole surface of he canh 
must be added a precipitation curren in the same direction, 
“йшй by Wigand dough any such нше cal 


а атмозғиа suzcraiciry 
only be provsional—at 400 amp., making a total of 1400 
жар. tending to dissipate the 300,200 coulombs with whieh 
te ch aged 


‘of the continuous operation of these two factors, 


the earth's charge remains practically constant, so it is 


e 
charge fum conductors projecting fom the 
Nd. Тг has already ben discussed, and it har been 
Shown that experimental tss indicate that tis of great 


fective 
of this process of transference of charge will depend upon 
Whether more charges of one sign than another are con- 
veyed to the card И, for example, practically all the 

transferred were negative, the ‘would be 
equivalent to a continuous compensation current of about 
590 мтр. Though there is evidence from a number of 
feo Ө ag) that thins acu the case, the question i 
"An estimate of the annual electrical" balance-sheet " 
of a square kilometre of ground at Cambridge in England 
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has been made by Wormell! on the basis of his point- 
discharge measurements and obecrvanons on ight 
discharges. The airearth conduction current lors an 
the effect of rain and snow were estimated from average 
values of these quantities, The results were : 


E 
Puteo E 
a ELEC 
Е в 
By precipitation, k 


Ме рип of negative charge. 3 


"Though much am estimate is only а very rough one, it 
appears to be quie possible that in this locality the four 
оза aproximaci Palance one ste, cen that 
the earth gine a napade change. 

“Those resulta have been supported and extended by 
similar measurements at Kew Observatory, at Durham, 
Ж Pretoria end in Nigeria. 

Over the oceans, where thunderstorms are infrequent 
and elevated points are absent, the balanceahect may be 
specie to show а пе loss of negative charge, во that the 
Potion for the whole globe would be one of approximate 
ов of Wik involved 

ilon involved more than the inter- 
change of ecticy between the bates of cumulonimbus 
oul, shower and thunders, ad te ground; he 
retarded auch clouds as equally active in o in 
Eine to te oper ЛООСУ 
arent has been ertablished by recent highalinde 
Aight above thundercloud, Gish and Wait by measur. 
ing both the electric feld and the conductivity of the air, 
have shown that an average current of c amp. flows in 
the expected direction, The cloud thus acts as an electrical 
кое which removes. postive. шу frm the 
anth and supplies it to the conducting layers of the 
Atmosphere above, in which it is rapidly diaibuted in 
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^ 
атт р Mae ee а а cur poil 
X 10 va, in spite of losses. _ 


‘of Fig. 6 (b), where it will be seen that the parallelism with 
the variation of the potential gradient over the oceans and 
the polar caps is indeed very close, 

Although the evidence discussed above makes it very 

that Wilson's replenishment theory is correct, 

it must be admitted that further quantitative measurements 
in different parts of the globe are needed to establish it, 

A rather revolutionary extension of Wilson's idena has 
been put forward by Frenkel" who suggests that 
‘generators chiefly responsible for the Mae 


charge negative 
^4] aud ts create а conduction current 
that of fine weather. The fields due 


Sil in reat view = : 
Saxa observed жа бә cient serene ся 
the earth and positive charge in the air above them. 

‘1e hae been shown, however, in $4, Uhat the enhanced 
felis below ordinary fog like lauds are due to an aller 
tion în the conductivity of the air and are in the normal 
positive direction. Such clouds de nor give reversed. 
CRM IN oF ce مد‎ y by Frenkel’ theory 
unless they are ahowercoud fmm which mim im 
falling (45) 
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CHAPTER Ш 


THE ELECTRIFICATION OF THUNDERCLOUDS 


The Number of Thunderstorms over the 
Globe. Although a thunderstorm is a comparatively rae 
event at any one station in temperate latitudes, the number 
Of thunderstorm per day experienced by the earth ва 
Whole ie very lange. Even in such a limited area as France 
There ate comparatively few days m the year оп which 
thunder ia not reported from some par of the country. 
‘ering sey made by ike Ue oh eic 
perences ooo oo thunderstfms per annum or 44,900 
Per day. Taking one hour asthe average duration of & 
$e tom thre vit i е average 00 dudar 
Horna in Та different pars of the world at any 
fue moment” Ae has ben shown in $19, Fig. 6, word 
thunderstorm activity alters regularly withthe sun, reach- 
ing а maximum when the aftemoon storma of equatorial 
Altica are ending and those of equatorial America are Бе- 
ning. Brookes haa estimated, that abont op быһа 
f lightning occur every second or 36,000 every hour, 

ТЇ mot under nea of te cat the inland of 
Java, where thunder is beard at any one place on 61 per 
Tent of the days m a year. ‘This percentage, the ton 
Ех jr para oF 
(Centra Айга, 39 то 37 in Southern Mexico and Panam 
ag in Brazil and 26 Bi Madagascar, In North America 
the hoccraunic level rises from 3 per cent, for Southern 
Canada to as per cent. for Florida. On the Californian 
Sat it йи about 1 per cent 

‘Over most of Europe thinder is heard on the average 
on about 11 days in the year; near the Alps the Bgure 
eras tyas, The igure for Johannesburg in South 
Айа ie goo daya in the year, In vang these figures 
ohare uie Le aan of е 
Sf thunderstorm "days" there is more than one storm 
Sithin audible distances 


E 
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Ore the oceans thunderstorms are infrequent except 
off the southeast coasts of Brazil and South Aca апа a 
he aet surrounding Madagascar and the Еш Indian 
ps 

32. ‘Methods used to Measure the Electric Fields 
of Thunderelouds, (a) The лоу electrometer method. 
‘This was devised by C. T. R. шз fr ue m is Cine 
investigations of thandertorme and has also been employed 
by Wormell and by the writer "The gener principie 
is similar to that of the test-plate or induced charge method 
of studying the ne-veathcr feld (14) in which an exc 
der шыде pe a ar potentat D he a 
с сасу of a compensating condenser, м 
induced upon die conductor by the fell equal vo ar 
given by he compensator to the sytem, the measures 
ft of ану changing thunders feldi, however, 
Compensation is produced automatically end very quicly 
Èy дош of an ns form of cy deacon 
As shown in Fig. то, this consists of stall bubble of 
dilute aulphure acid enclosed. between threads 
in a narrow capillary tube,” The threads lead to cod. 
сара of mercury, and one of these, A, i connected fo a 
тезро Т insulated from, but fat with, the surround 
ing ground, while the other s connected tothe earth 
‘an th mercury andthe ши there evry d 
thin fim оё diute acd, s0 that an electrical 7 double 
leyer surrounds the mercury and makes each half of the 
electrometer а condenser charged to the potential diis 
ence of the double layer, about oso ¥. the mercury being 
Ponitively charged with ларва tothe acid, a рон 
Charge à given to the left-hand side, i wil increwe the 
rss om the left-hand. conde’ and. the leithund 
bred vil move forvard a certain diano so t dior 

in charge, by increasing the area of the acd-meroury 
surface and the capacity of еб condenser А 
Corresponding movement of the right-hand tread cuss 
cim i ao thi ide а е pe to th 
ofa quantity ot electricity exactly equal to that orignal 
Supplied to the атоо, he distance moved, у, 
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Fie, 10—Measurements of the electric fields duc to thunder- 
‘storms (C. T: К Wilson). 


icol C, about mica cm. the electrometer 
extremely sensitive. By using a microscope focused 
upon one end of the bubble, quantities of the order of. 
10 coulombs may be A permanent record is 
best obtained by placing a slit and a moving photographic 
plate in the focal plane of the objective. 

‘When connected to a test-plate the electrometer auton 
‘matically maintains it at earth potential and records the 
‘quantities of electricity passing to and from the earth 
Ж а result of changes in the extemal feld and of the 
induced charges on the plate. "he type of record ob- 
tained from this arrangement during a thunderstorm is 
illustrated by the thick line of Fig. т. Ап earthed 
cover is swung over the test-plate for a few seconds 
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st the beginning of each minute, causing the movements 
ХАА”, BBB", ete., в the induced charge flows away 1o 
earth and then returns, The points A, B, C, D, E would Не 
ба a horizontal line if there were no actual transfer of 
hare between the plate andthe stmosphere aking place, 
Sar ty so coon, nf 


transport of charge by rain. Те iat min inthe 
show dhe sigh dope dae othe endo current Es 
the Tast two show the eflect of a fall of positively charged 


о Y 5 3 + 
Time (mins) 


Fio. 11—Capillary electrometer record during a thunderstorm. 


toe жою, ef caer ри orae 
Ar ISS, whera A № the ала of tha pite and Б 
а аа ‘The doned lae jing 
the pnts A, В, C, Р, E рн» the nodi ofthe жип 
mes hen бе tat penile at an7 tne during the 
тоб, ad thi fe serves as the эмо бош ws the 
Б aod анара wc sated, Tho E at the 
Sud of the бен mn, fr instanoe, ia given by 


Fass — yu) /A. 
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‘Two sudden i in the record, such аз, 

cried by lightning баба tre shown at P and Q. ALB 
the record suddenly touches the dotted line, indicating” 
that for a moment the feld was completely destroyed and 


of the record immediately 


passage ing flashes, the 
curve ss fei clle, i of considerable interest ; it will 
be seen in these two examples that the thundercloud fields 
and recovered their orginal value after the lapse 
of something like 20 see. The rate of recovery was 
‘approximately exponential, being most rapid immediately 

the flash and becoming very slow as the cloud ap- 
proached its original electrified condition. We may find 
the magnitude of these sudden field-changes by the same 
method used for the field itself; if Ay be the movement. 
Р, ar OO, the sudden fold.ehangë which coed ita 
given 


AF = ck Ay/A. 
The test-plate ar wing а m. in 
айлы, ia mille for the meant oC ROS ОГ 


strength exceeding 1060 vm, such as are caused by 
thunderstorms when they come within a distance of about 
Sm. An inverted tesplse of smaller dimensions 
mounted on a pole and with а cover periodically and 
automatically swung below it for a short time has been 
"used by Wormell for measurements of the large fields due 
1o near storms. This is of great use during heavy rain. 
For more distant storms Wilson employed a different 
form of exposed conductor, a copper ball 1 ft. in diameter 


тош оп insulators at the ed of an iron, pipe 5 m. in 
length (Fig. 12). When the arrangement ie im use the 
pipe is held vertical ; by turning it about a horizontal axis 


through its base, the pipe is lowered and the ball enters 
an earthed metal case which shields it from the fcld. 
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Connection to the capillary electrometer is made by an 
insulated wire passing down the centre of the pipe. 

"The feld producing a given movement of the electro- 
meter is calculated as follows : The charge g induced upon 
the ball when raised to a 
height А above the ground 
must be such a» to main- 
tain it at earth potential, 
for the bull is earth-con- 
nected through theclecto- 
meter, Thus if V is the 
undisturbed potential of 
the air at the point oc- 
Фрей by the centre of 
the sphere of radius 7, we 
fave 

¥ + glr — alah =, 
thethird term allowing for 
image sf te йыр 
image of 
sphere in the earth. И 

ıe movement of the elec- 
trometer caused by raising 
the hall from its case t0 
the height A is y, we have 


a= — hy 

and Vr slay. тю. пасом sphere, for 
s M an 

т Е БЫ 

ives for the mean poten- 

tial gradient between the ground and the height A, 

F = Vjh = (Ви — ray. 

"The same equation relates the sudden changes of feld 

АР to the corresponding sudden movements Ay of the 

crues. Since tee relations, ie dose derived for 

‘he tec, are derived on the amumption of а perfectly 

lane ett, кпш corrections must be applied to allow or 


ing as a emit 
Sf tbe neutralisation of part or al ofthe charge by lightning 
жуш, of de eubequent bulldog of the tege 

(OF The amici. dod. Жыш e de 
este by Appleton, Wan Wat, and Herds fr the 
vention à fiom disant 


cro 
Y of Fie. 1a (or i 


‘tome $0,000. hms inserted to render the aerial circuit 
aperiodik, C, ie а condenser which i variable in supe 
to suit the field to be measured and К, is a high- 


тейнапов selected ao that the ime contnt CUR, age 
Compared wit e duration of tie fela chine ш Be 
onde 

if the el alte 
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the conductor and the charge on the upper plate of C 
mus шеме А 

"This will produce 4 potential diference Av sero С, 
giva by 

Ao = MIC, = AV — MC, 

since both these expressions give the change of potential 
1 the point X. 


Hence Av = 


те. got аай fu 

‘Rope, Wa 
"The arrangement thus acts аа a condenser potentiometer 
sole apd valas of Ao causing бе ein бе 

‘pat ie to сле, 
‘The oscilograph hold tis deflection momentarily ; is 
delen tact zera in me set by the ty 
CR provided the tme-constants of the ampliher art 


lager than this. СВ, can usually be made long enough 


for the faithful recording of all but ee 


changes of field. 1 
» | ОНА, $ Uu-LEBE 
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IF С, and В, are removed from the circuit, the 
ment of Fig. 13 can be used to record the rate of 
of feld, ага For then 
AF |dt = dv/dt + (dgjdt)|C, = doldt + оС, 

since the current # in the resistance Ry is o/R = dal 
AF Cal i small enough, the second term ie much. 
than the first and © — AC Rd a, 

3 This 


їй ely downvarie 
Sissi fof suficien зба ад, or ptr ca 
то charge the wires apropratly, the dirence of otc 
tial appearing at the pins causes a small curent t бош 
сөеп them and a Мс nain 1o appear ae poii 
charged point, thus indicating the direction, othe pres 
walling feld. "The width of the tain ean be related rough 
tothe feldatrength. The die carrying the ple finding 
pet i rotated by clockwork to give a record w 
correlated with, simultaneous pressure, humidity 
temperature records made hy other instruments cared 


will be in opposite directions. The deformation of the 
Beta duet tle airera lean be recta for by model 
experiments,» Owing to icing абава this device cannot 
ibeused at levela where the temperature much below о Ce 
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А high-resolution form of this instrument devised by 
Malan andthe writer has boen employed in observations 
roundel t fl te ep between method (a) which 
it's poor time-resolution for feld-changes and method 
40) which is more suitable for rapid than for slow feld- 
anges. Records ofthe output o the fuzmeter are made 
© а magnetic tape recording machine and those portions 
of interest are played back and recorded photographically 
igen бә providing отот] Nigh speed ering 
of transient fied changes. 


(e) The point-dacharg method. IE a fine 
рой rected on tal pole i ulated and connected to 
Шаһ through € galvanometar, the current 7 
due to pone oughly related to the prevailing 


field by the equation 1 a(P* — М) where a and М 
эге constants for the particular arrangement used, This 
method, which has been examined in detail by Whipple 
and Scrase provides a useful general record of the sign 
"nd approximate value of F for near storms but its time- 
resolving power is low and the above equation docs not 
hold with much accuracy when the usual thunderstorm 
winds are blowing, 

33. The Distribution of Electricity in Thunder- 
clouds. All the methods described in § qa have ои. 
buted to the solution of the problem of the distribution 
of electricity in the thundercloud. After some controversy 
it is now generally agreed that the main distribution is 
fone in which an upper positive charge lies several kilo- 
тала iere a lowe negative ове Tis patiren maz be 
repeated in different parts (cells) of a lou 
arguments of C. T. R. Wilson оп which this conclusion. 
‘was first based, are sot out below. 

‘Consider a charge О which occupies a spherical region 
within the cloud, entre at height H above the ground 

"The field at P (Fig. 14) is that due to an electric doublet 


‘of moment ОН, the opposite charge induced on the earth 
i "This field 


by O bing replaced by the image dar 0. 
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A minimum SWMS configuration requires that all SES be 
placed in two non-coplanar orbits. These orbits are slightly 
Inclined with respect to cach other. One orbit will always be 
higher than the other orbit. Each SE structure frame will 
mainisin за average angular rate of one revolution per year 
‘with respect to inertial space. During each orbit around the 
carth an SE will experience two different operating modes, 
depending on whether the SE is inside or outside earth's 
shadow. Those modes are described below: 


When SEs are outside earth's shadow, SEs in the higher 
orbit will rotate their solar cell panels (on one SE side) 


will rotate their reflector panels (on е other side of the SE) 
facing away from te sun. SEs in the lower orbits will have 
thir selector panels (on one SE side) facing the general 
direction of the sun and their solar cll panel (on the other 
side of the SE) facing away from the sun. This arrangement 
allows the solar rays frst reflecting from the lower orbit SES” 
reflectors to the reflectors on the higher orbit SEs, before 
Finally re-reflecting these solar rays o eat (in FIG. 3 see 
incoming solar rays д, rays 3b reflected from the lower 
orbit to the higher orbit, and rays 3e reflected from the higher 
orbit into the earth's aimosphere). 

When SEs are inside earth's shadow, SEs will rote their 
rellecto panels to face the reflector panels in the other orbit. 
This rangement allows the solar rays to travel between the 
о orbits inside earth's shadow before discharge to earth 
(Gee rays A in FIG. 3) 

2. Remote Sensing Devices (RSDs) 

The basic functions of RSDs are to continuously measure 
the actual atmospheric conditions of cach speciied weather 
cell, Ideally, there will be billions of RSDs of every kind 
distributed over the globe, These RSDs are used o continu- 
ously monitor the actual thermodynamics, dynamics, com- 
positions and other physical coadilions of the atmosphere, 
Jand and water surfaces, subsurfaces, sun and Satellite 
Engines, There will be diferent kinds of RSDs measuring 
diferent parameters. Some RSDs will be stationary on earth, 
Other RSDs may be located on Solar Powered Satellite 
Airplanes (SPSAS), on balloons or on SEs. АШ RSD mea- 
surements are time and location tagged before transmitting 
to their respective local Ground Control Stations (GCSS) for 
dats correlation and analysis. Some measurements are sent 
directly to or measured directly by SES 

3. Ground Control Stations (GCSS) 

The basic funcion of GCSs is to provide guidance to cach 
SE. This includes defining the characteristic of cach energy 
"xam and its aim point trajectory as functions of time. Each 
GCS includes a network of supercomputers, special 
algorithms, mathematical models, monitors, control panels, 
‘ata storage devices, electronic libraries, data transmits 
and data receivers, The main tasks of cach GCS are: To 
maintain detailed information about local weather 
conditions, to integrate raw local RDSs measurements with 
filtered information about weather conditions of other loca- 
"ions (received from ther GCSS), to extrapolate weather 
conditions o future time point, to monitor assigned Satel 
Ji Engines’ (SES) status, (o evaluate assigned SES 
performances, to identify potential local weather patterns 
‘which can be modified by SWMS, to estimate potential 
‘weather modification options, to evaluate desired weather 
condition requests, to select optimal SEs groupings, 10 
estimate SEs weather modification tasks options, to coordi 
tate all SEs tasks, to assign and transmit detailed weather 
modification tasks to each assigned SE (Le specily energy 
beams characteristic and йв aim point trajectory as func 


4 
‘ions of time), to maintain communication between GCS, 
RSDs and SEs, and, finally, to accept human inputs and 
controls, 


The second area of this invention disclosure involves 
specifying SWMS weather modification techniques, This 
includes: Cooling the earth by reflecting solar rays back in 
Фер space, warming local regions by redirecting soar rays 
to bea areas, creating clouds by warming local wet surfaces 
and modifying local air mass velocity components by con- 
"rolled eating of specie air masses to create pressure 
diferent, 

‘The third area of this invention disclosure involves orga- 
nizing SWMS nique services into self supporting business 
ventures. The SWMS services include: Weather modifica 
tions (cooling, warming, altering precipitation, altering air 
mass velocity components), supply of energy (direct solar 
power, indirect wind or hydroelectric power or solar pow- 
Ered airplane) and environment improvements (reclaiming 
wasteland, creating greenhouse farms, reducing bad weather 
damages, reducing fossil and nuclear fuels usage), Included 
in SWMS applications 8 an invention of а Salar Powered 
Satellite Airplane (SPSA). SPSA comprises a hinged Ато 
Jit solar cell disk supported by two wings as shown in FIG. 
4. These SPSAS can serve as global communication plat 
Torms, 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 Satellite Weather Modification System (SWMS) 
key subsystems Functional Flow Overview 

FIG. 2. Exteral Features of A Typical Satellite Engine 
(SE). FIG. 2 consists of FIG. 2A (ор view), FIG. 2B (right 
Side view), FIG. 2C (front view), and FIG. 2D, showing а. 
Чурка panel or antenna gimbal rings rangement 

FIG. 3. Satellite Engines (SEs) Orbital Operations Over- 

FIG. 4. Solar Powered Satellite Airplane (SPSA) Design 
FIG. 4 consists of FIG. 4A, which is a sectional view taken 
along any of the section lines 4А- 4А in FIG. 4C and 
looking in the direction of the arrows; 4B, which is a front 
view: AC, which is a top view; and 4D, which is a side view. 

FIG. 5. Overview OF A Ground Control Station (GCS) 
Functions. 

FIG. 6, Techniques To Modify Air Mass Velocity Com 
ponent. 

FIG. 7. Some Satellite Weather Modifiestion System 
(SWMS) Applications. 

Detailed descriptions of these figures are presented below. 
Important items in each figure are identified in the text by a 
bold faced number representing the figure number. I is then 
followed by a fold faced lower case letter to identify the term 
iin the figure, Example: 4d identifies item labeled 44 in FIG. 
4 


DETAILED DESCRIPTION OF THE. 
PREFERRED EMBODIMENTS 


While there are shown and described the preferred 
embodiments of the invention, iti to be distinctly under- 
Sood thatthe invention is not limited thereto, but may be 
otherwise variously embodied and practiced within the 
scope ofthe appended claims, 

To facilitate an understanding of the invention, а number 
of features are identified herein by letters) and a number 
inside а hold square bracket, a: ['etersumber] or [leer 
aumberloumber] Letters) or letter-number before 4D idea. 


ATMOSPHERIC BLECTRICITY 


XUI INT be 


санаа 
fase su a a a 
Sen etat end URS 
charge is 
AF, = F; — Py = 2QEB(HS + Lh 

HAH? + LY} . (улу 
ET 


Ay = О— F = — QHP + 19%. (уз) 


Tio. 14 Thanderdoud charge above the earth. 


From observations of the sign of these field- 
ene ean infer the play ofthe cod dial enone 
for them. If Q's upper change (> Hi) 
gu (52) lows gat As wil be positive forall values 
"L Acs than a critical value Г, and negative for all values 
OFZ ester than Le Ту willbe given by 
HAHA + Lay” = HAH + Ley 
т tern frin 
at all cede 
"Observations of A and AF, at various distances have 
verified these deductions and hence indicate. that the 
majority of thundercloud eur positive charges above and 


BLECTRIFICATION OF THUNDERCLOUDS 57 


ооо charges below. Table VI ives, the results of 
observations of AF which show а sitive 
Б аара ll 


TABLE VI 


Sios oF Fomu-cmwwors pue то Балана то Grown ar ALL 
Dornas 


As concems AFo, eqn. (1.1) and (52) show that both 


cloud and Should projuce positive feld- 
age vier Ba mem est tn dut пе oper ddl 
When Uhe storm в ага distance 


around тс sould 
а шы 
of positive ones when the loud i near” ‘That this the 
case is shown by the data from South Africa іп Table VII. 
"The South African observations im the Table ofer 
sg evidence cde ашы Ча. "Thee from Great 


Ec ou actrees s 
rosin ent whereas in South Africa 
rper ee 


‘outnumber the latter. 
‘Observations of actual sero values for AE, at the re- 
versal distance (L = Lo) are mare. In practice the fash 
does riot usually take a vertical path between H, and Hy. 
For this reason and because И, and Н, vary from one flash 
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of a reversal distance must be 
placed by that of a reversal zone, in which small 
Changes of either sign are equally probable. This 
may extend over a range of from 7 to 1 km. from the 


Suc оғ Dısemanar Fio-enaxans or м. Tyres 


available in 1941 was 2505 and 2422 indicated negat 


; iH 


In conformity with the general picture of the 
distribution outlined above, it is generally obs 
the electric Вей from a nearby storm just before it 
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charges (the pre field) is negative, since the 
ioe pale b nearer to te point of observation, wh t 
ıa considerable distance it is found to be positive, the effect 
ofthe upper pole being then predominant.” In, these 
observations there is, however, a complicating factor of 
Some interest. Iti frequently observed that Е 
а very close discharge to ground the pre-discharge field 
becomes small and may even become positive. 
"This effect is explicable if there exists below the lower 
йде pole o the dowd an aldol omal! ^ 
„f positive charge either in the base of the cloud or in the 
ir just below the base. Direct evidence for this pocket 
is discussed in the next section. Indirect evidence is 
afforded EH Coin MEE 
type of cloud (or air) which reverses in sign at 
a much shorter distance than the normal and higher di 
Chae beswen the main poles of the cod and whieh, 
for tome of the apparently anomalous negative 

values of AF from near discharges quoted ia Table VII. 
‘The type В leader procs diacunned in § 36 lends to the 
All these deductions as to the distribution of charge in 
the thundercloud have been very beautifully confirmed 
and extended by the alti ‘balloon observa 
tions of Simpson, Scrase and Robinson.* These have 
‘shown that in a balloon ascent near to or through the active 
centres of a thundercloud, the field is frequently positive 
оп entering the cloud-base, after which it becomes negative 
for about 1km., then positive for as much as 4km. and 
thereafter ft remains negative tothe top of the doud and 
beyond. "The results from a typical sounding of this type, 
in which the width of the looped lines indicates the order 
af magnitude of the feld and negative and positive ld 
aro shown, as open and hatched oops respectively, are 
eer a rie ee th The fs 

Finn al he Mee chape EN and which were 
suggested to account for the observations. The values 
found for the heights of these charges, and so for the 
temperature levels at which they lie vary considerably from 


» 7 km. (— 27 C), № as km. (— 4° C) 
ашыр DE 


[rm 


"ieecrograph soundings (ater Simpson, 
peri Жайы i; 


charge (which is called О by Simpson, 
farms and olor an aay med АСЯ 
itis absent or because it small magnitude and dimensions 
cause the balloon to mis it. In auch cases the record 
obtained is aa in Fig, 150). 

Further confirmation of the general P—N dipole 
distribution in thundcrelouds has been obtained by 
and Wait (630) using the electric Musmeter in aircraft 
fights above the tops of thunderclouds. 
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34. Magnitudes of the Electrical Quantities In- 
yolved in Thunderclouds. When the distance Z. is 


lange compared with the hel 4 Hy of the main 

ООО ЕИ 
AR, = э, — н)» 

= арй, H)- АВ? . . G3) 


"The quantity on the left is the diference between the 
“сне moments of the thundercloud charges taking pare 
ї бе discharge an i galled e lie moment, A, 
of the discharge dipole. To determine it, the ва Баа 
Su a distant eloud Du and e ronal Па 
are required, The most frequent value of M determined 
in Great Britain ® is 110 coulomb kn, though values as 
Nigh as 1200 coulomb-km have been observed. The 
average value for South Africa is go соот ть 
Since H, Hl, i= approximately akm. the average 
vanity of city, а cloud 
i about зо clams 
individual 


would probably be much smaller. 

“The average electric moment of discharges to ground, 
which usually involve the lower negative pole only, is 
found to be of the same order as that of ‘within 


A ingie cloud-fluh appears to discharge most of the 
E a ceed n ovS 
time, А fairly active thunderstorm produces one flash 
every 20 sec. "То feed these flashes alone, it would have 
то separate out charges of ору 

of r oulomajece and the £ 
pied eer 


pm 


жа been made ш} 33 тә e raid rate at wc te itl 
place after a flash, In the 
пв to be able to 


tion of the feld t 


5 
that time, The exponential form of the recovery curves 
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ses that this initia rale of supply of charge remi 
constant but that an 
ML NN Grosses QUEM orat of ae 
and which is proportional to the quantity of charge present 
at any time. 

That neu 


с eh peated by the dlud i thus only 
Шу spent in the production of lightning discharges j 
Just before а discharge most of the power of the generating 
Ichi i be рше nae ect 
opposing шіп it may 
3 To 
es the sparking value and the cloud, though electri- 
An estimate of the maximum potential reached by the 
two main cloud 
een by Ст. R. Wien Cm the simple 
‘The electric field at the surface e then given by F = Q/R. 
The maximum ab o F fora чп occur is own, 
from experiments оп the behaviour of water 
Ия, 
“This figure is one-third of that in normal =. 
duction in due to the fact that in strong electric fields а 
"atero becomes unstable and pointed laments are 
drawn ош from opposite ends, For an average value of 
Q of ao coulombs or 6 x 19% et. the above equation 
gives Jt ga7 m. and the dimensions of the 
Fegion are of the order of 1km. The potential at the 
surface of the sphere is given by 
V= ОЕ = FR = ga X 10! volts, 
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If the radial electric force everywhere within the sphere 
were sich ae 10 produce sparking, the potential a the 
Centre would be SPR or about 8 X 19. w. Two such 
spheres carrying opposite charges would therfore be at а 
erence of иеш of 16% no v. A similar remit 
follows fom dhe very diferent assumption tha the two 
poles of the cloud are distributed in horizontal layers 
Sich а neutral region of thickness D, between them. IF 
10,000 v. fem. and Dis a km., the difference of potential 
Between them he 4 X 19 v. 
Recent work on he manner of development of the light- 
ning dicharge (Chapter IV) suggests, however, that the 
‘erage value o the feld at the surfaces of the charged 
regions is considerably lower than зоо vom. Onee a 
Tort kender ream) bas boen produced а limited 
father dateren ny be ponen Sle rick AEN 
‘one-tenth as lane. Actual measurements af flde 
thundercloud by Rose uan? support this conclusion, 
for the č andistorted Geld" value reported was 
irs Gouget Ce nem жр 
ya wtp songs du fl Dr as 
rent thumdercouds was 1300 fem. И F ш ones 
ninth af the value used above, the diameter of the spherical 
Charged region (3R) becomes about km, the potential 
reached before discharge ta x 19 v. and that between 
the poles #8 x ro'y. These are likely to be lower 
i for de potentials, we 
disappearance of 20 coulomb in a lightning dis- 
сыа и йиз estado iive the Gate of di 
Tat x to erga ar 1 х 10 calorien, most of which i 
converted into heat slong the path of the lighting fash 
A cloud giving one fash every 26 see. is дийридар lect 
nergy in the form of lightning t an average continuus. 
тие df a deat 3 x kw. o maintain im addon 
Currents ofthe order of amp, above and below it involves 
the provision of a farther 6 5 16 iw. 
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CHAPTER IV 
‘THE LIGHTNING DISCHARGE 


35. General Features, ‘The most frequent form of 
lightning the lod mor. doud 
Ша де kno fom fics cece be d 
dipole (Fig. 15), there is evidence that others between 
Кз napa he ama 
ide edm o 

nla type of ed baec the P charge negative 


d from the upper air to the top of the 
cloud or to the sir immediately above it, would account 


Pica undis, ш las been shown in $ 
remove negative charge fom the N region, There dia 
fod deal of evidence to show that they are мшу trig- 


bou dr 
Tower positive charge haa been neutralised. 
El o coL 


Ve Siege cui saber d wind t pte 
orales. surge gen 


than а second, the luminosity of the 
generally over in a few ds. After each stroke 
the ionisation along its channel, though much reduced by 


з 6s 
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clectron-attachment and by recombination and dif 
о measure ta provi 
the following stroke with a ready-made path which 
follows. If, however, the time-interval is excepti 

Jong, the channel ionisation is too much weaker 


fling stroke may take а diferent path. 
NS is often shifted several metres by the wind 


deseo pere еа а 
ee 
Aud needle espe 
goce eet dee 

Sh, Luminous Bener Processes’ in the Diss 
charge. (a) Experimental methods То investigate he 
nature of She тока processes in the lightning dis 
р it m bora ший cra eid d Hed 
photographie recording devised hy Sir Charles Boys. 1f 
асн 
“йш йө, би Eton tgs ey а 
us events a. Do dimensional space will be diatotod i 
prebere ide sagt 
рату 
Бетта epe 
Е ehrt 
mid at ferent paris of the channel in proton 
ores ths very dificult unless the ditorton rag 
becuse both Sed amd moving comer require um ac 

icol reference tine 

porre ix te 


‘vided by а diameter of the circle. This principle has 
een used t follow the in the discharge with a 
"ie resolution of  migronee Ful deals of the Boya 
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B ono CER 
pone eI up 

Do D itm oer 
Kx аза сеч 
MI тюш мө бшшш 
НЕ 
Ee uS E 
px ed oe al 
Ed corper Mm 


теп times as long to reach the ground and its luminosity 
is intermittent instead of continuous. 


in a straight linc from left to 
Tight Te is actually a picture in two dimensions of space 
жай one of time since horizontal displacements with refer- 
nce to the fied picture (а) represent time a» measured 
from the point P. These displacements are not shown 
оп а uniform scale in the diagram. The Boys camera 
veto simultaneous Наша from wo lenses moving 
їп opposite directions and thus avoids the use of a Bx 
Pictures 

‘The figure shows that the leader to the first stroke pro- 
ceeds in a series of steps, ach of these ja about som. 
in length (range 10 to зоб m.) with fairly regular pauses 


Erico EEUU 
эй aas vaali биа! ia de intesa aly we a 
Ty developed in steps and move outwards fom the main 
channel. Each step s the bright Up of lng streamer 
Stretching down from the cloud, the sem of which is 
per dod 

"Wen the mest advanced branch of the stepped leader 
sitar approaches within Hom 1 to 50 m. of the pound, 
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the etum streamer jumps the gap and passes rapidly back 
{fom ground to cloud, running outwards long each branch. 
‘Tis process takes microseconda to traverse parta of the 
ioe оду аш in miliseconde Ту e eyed 
Feader. 

‘Stepped leaders are of two types, In the type а leader 
(Fig ЁШ) the atapa are ahe and are обы iat io 
photograph. because they are not very bright, In the 
ee nes Fig 16 (6 he upper part of the channel is 
‘rad Бу loger and brighter tap han the lower porti 
‘hich has very weak type а mepa, This dilerence 
‘Socal wi extensive branching i the upper part of 
the channel. It suggests that there is a stronger Electric 
field, due to positive s in the air below the 
Clo at the wp of the leader path than ater on. Electric 
field studies ofthe leader proces show that although photo- 
apes i беа ler lc he ind ite 
"only то percent ar of type f his type i 
ашу he ost frequent one. "The A stage in the ader 
1 ually hidden within the loud, the high feld region 
required to produce it presumably lying between the N 
rd p charges of Fig. 15 

athe cae of stie subsequent to theft, the leader 
is пог stepped but travels continuously t» ground. Ab 
Showa in the figure, iE records м а continuous bright line 
flowed (in the time dimension) by fainter lumimation: 
Thi diae that ae leader tae the fo of a 

ing javelin, or dart, with a it point about 40 m, 
tang aud a long, in Папава stem extending Pack 


shoto- 
ae 


fied эл а сити 


moving horas 


6 Tyne B Rivest lender 


"T 


Siete to ground (with уре a fies 


о, Fed cune 
seno uj Ga us 
Eos 


[^ rj] 


to the cloud. For this reason it is termed a dart leader. 
"The only exceptions to the continuous movement occur 
when an unusually long time-interval hae elapsed since 
the preceding stroke ended, "The dart leader is then much 
slower; frequently it shows the stepped method of pro- 
pression over part of its length and takes a path diferent 
rom that ofits predecessors. 

A typical first-stroke return streamer record is shown in 
Fig 17. Times are shown in microseconds after the start 
E 
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‘The streamer covers the distance of about a km. b 
‘ground and cloud in 6omierosec. ‘The figure shows 


it continues to remove charge from the cloud for a 
боо microsec, "The brightness and velocity of the st 


decrease as it travels upwards but are revived sudden! 


‘ground, 
‘base of the channel is subject to violent fluctuations 
(M components) from these effects. 

like the last two in Fig. 17), are produced by processes 
Which are hidden im the cloud, In the саве of subsequent 
Strokes these later fluctuations are the only ones observed 
because there are usually no branches to be traced by the 


at the 


“The average velocities of the three proces which have 


3,000, 
Although individual steps are pushed 


forward at 
> 10,000 km. [aec the process as a whole, 
as Fig. 16 shows, is slow, for its numerous pauses cause it 


fo dave am efective velocity which sedem exceeds 
deo ka fec: and can fall as low аз тоо km ec. 

inthe cae of very tall structures ike the Empire State 
nog, зо, Mr and Натри e 
shown Tightning discharge frequently begins with 
an upesardiy directed Loader which travels from 
round to doud and ia not followed by a return process, 
‘The current continues to fow for some time in the channel 
thus formed, after which a normal downward dart leader, 
followed by an upward return streamer, creates the second 
tnd later strokes. 

Rind Price. оге тает 
Lightning "The processes Кү 

jise rie весы Вдова which are best studied 
Ту the amplifteroncilograph method of $32 (d) or the 

апе umet of $27. 

"Fi: 18 (A) shows the general form of the feld-changes 
produced by a ground discharge of three strokes when 
Rear (3-5 km.) but ot directly over, the recording in- 
rumori Fig. 18 (В) shows the form taken by the 
fame fichas when tho Sash is fairly distant 
{тәзе ша). In this case, a described in § 40, induction 


av 


т ATMOSPHERIC ELECTRICITY 


and radiation feld-changes would be superi on the. 
electrostatic field record but for the sike 
have been omitted from Fig. 18 (B) 
‘The manner in which various sections of the field-change 
record have been identified with the various streamer 
processes observed with the Boys camera is shown in the 
figure. "The 2 portions of the record. d to the 
downward movement of leader streamers and the two т 


Ar 


[r3 


Fic. 18 —Blectostatiefeld-changes due o а discharge to ground 

‘Schonland end Malan) 

portions, n, and r, with the return Д 
"The remaining j portion corresponds to а streamer 

ing process 


streamer. 
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тив LIGHTNING DISCHARGE з 
height, Hy, to а lower effective height, Hi, (633, 
eqn. 3.1) when the charge is distributed along the 
channel, their net field-changes reverse in sign with 


As Fig. 18 shows, dart leaders to subsequent strokes 
occupy а much shorter time than the irt stepped leader 
thu show a similar form of field-change. 


longer than the durations of 
recorded by cameras 
ing at the same time. For this implies that a con- 


inside it and that the N charge creating the kader is at 2 
considerable height. 

(а) Return streamer (r, and v.) field-changes, Since these 
involve the removal to ground of the negative charge on 
thy Meader (n) sod лаар in tbe cloud (r) thse 
feld-changes are positive at all distances, The rapid 
7, change occupies a time of the order of so micare 
ТЫ ша cemplet бс structure whioh ie nat бота in 
Fig. 18. The slower т, change, which occupies 1 or 2 
L TEC COE net oniy 10 te fal 

ing-up of the charge remaining in the region whi 
produced the lender, but also to an upward flow of positive 
large induced on the top of the channel by A regions se 


when near and positive when far, they 
slow movements of charge within the cloud, in whic 

positive charge moves upwards or negative charge moves 
downwards. here is some evidence! that in most cases 
they are due to the upward movement of positive streamers 
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from the top of the channel to new regions of negative 
‘which they render conducting. 


‘of many strokes are not haphazardly 
the cloud but form a single and ap- 


of these charged particles in the field prevailing inside the 
Sema nein a current which keeps he eae rac, 
and its tip in particular, supplied with charge as it moves 
Board. Foc harvard nok he dece ed ш de 
tip must be sufficiently great to cause free electrons in the 
air in front of the advancing streamer, some of which are 
rated photoelectricully by ultraviolet light fom the 
streamer itself, to onise by collision. This ionisation 
îs cumulative and leads to the production of electron 
avalanches which extend the streamer tip. 

"The streamers give out light at and behind their tips 
because excitation as well as jonisation occur in the strong 
field region. Since the excited atoma and molecules return 
a short time later to their ground-atates, and since the tip 
moves forward during this interval, the region of intense 
Tomine eens аву нага: for a mired distance elind 

tp. 
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Ло the case of the dart leader, the negatively charged 
streamer is guided along a pre-existing channel because 
jonisation created by previous strokes exists in front of the 
advancing tip. Tt ean be shown that the velocity attained 
by the streamer in this case should be proportional to the 
cube root of the pre-existing electron density, m, in front 
йк and high dare ender veloces posible биг Wien 
Tange and high dart-leader velocities are possible, but 
the interval is long and m has been reduced by electron 
attachment to atoms and molecules and by diffusion pro- 
esses, the dart leader velocity is low. 

"The fast returnstreamer also travels along a previously 
ionised channel, more heavily ionised and fresher than that 
available to the dart leader. 1а this case, however, aa was 


inwards in а strongly com feld. These factors 
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5 
tify major features of the invention. Each non-zero number 
following tbe / represents а feature that, while importan 

Jess importan than the major features The major features 
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Exerc 


A stand-alone bold faced number followed by a bold 
faced lower case heller refers to а correspondingly labeled 
tem in the figure identified by the bold faced number. 
Example: 3e represents ап item identified by 3e in FIG. 3. 
I [SWMSi#} Features Relating to Satellite Weather 
Modification System (SWMS) Design 

A major feature [SWMS/0] is covered in this section. Five 
additional features [SWMSIT, [ЗИМУ are covered 


in separite paragraphs: 

An elaboration ofthe features is set ош below: 

МУЛ) 
‘The invention employs satellites to harness the solar 
ergy md use his energy о modily selected cal weather 
Conditions andor supply power 10 various non-Weaer 
felted applications 

уум 

The SWMS mold local weather conditions are, under 
‘cenin situations, used 1o modify global weather conditions, 

WAS] 
This Satelite Weather Modification System (SWMS) 
includes the following three key subsystems: 

Satelite Engines (SE 1e 

Remote Sensing Devices (RSD») Ie 

Ground Control Stations (GCS) 14 

[swiss] 

Мач SEs are in earth orbits, ut some SEs can be ial 
on and or airplanes or on ships. 

SWNSS] 
Jn an SWMS the energy and infomation ow between 
sun 1a, earth 1b, RSDS lc, GCSe Id and SEs le, os 
тарзан in FIG. 1, are identifed and lisid below: 


aE Siea matat ma ch a 


6 
-continued 
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V2 [SEM Features Relating to Satellite Engine (SE) 
Design 

A major feature [SEI] is covered in this section. Six 
ddiional features [ЗЕЛ], . . s [SEI6] are covered in 
Separate paragraphs. 

БЕЛ] 

‘SEs can bave any shape. In this description it is assumed 
thatthe basie structure frame of cach Satellite Engine (SE) 
has an outer contour resembling a flat rectangular box of 
dimension L (Lengt«W САН (Неди), where H is 
the smallest dimension. АП six outside surfaces of his fat 
бох are either fully or partially covered with reflecting 
materials. 

1582] 

On top of each LW surface is an array of mm panels. 

1553] 

‘one side of each mem panel is made of a reflecting 
material. lis used to flc solar rays or laser lights. The 
Other side ofeach axm panel is made of solar cells They are 
used to convent solar energy into electrical curetis 

0 

Each xm panel is independently mounted on gimbals on 
top of each LXW surface. The construction is in such a way 
that each опе of the mem panel has at least two independent 
degrees of attitude freedom, 2p and 2r, with respect o the 
SE маи frame 27 

[SES] 

IG. 2 illustrates nxm pancis on cach LeW side of a 
Satellite Engine structure frame, Gimbals rings on SE's АН. 
amd Wall Sides 2a 2b 2c 2d are designed (6 provide 
dependent atitude controls оГ antennae or lamps or any 
direction pointing devices. Some antennae are used to dis- 
harge frequency agile and intensity agile energy beams to 
Sar: Some antennae are used 10 transmit or receive fre 
‘quency agile energy beams between SEs, Other antennae are 
used for communication purposes. Lamps are used to dis- 
charge to earth infrared radiations, ser lights or incandes- 
сем lighis. The number of side gimbals antennae or devices 
are not limited to only four 2а 2b 2e 2d as illustrated in FIG, 
2 


1586] 
‘Additonal features displayed in FIG. 2 are identified as 
follows: 
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‘The radiation field is proportional to ФМ df* and so to 
she m af the о ponten of he di 
“Radiation effects from 


"The radiation effects of these processes are found to 
constitute the majority of atmospheric (static) disturbances 
on the longer wavelengths used in radio communication 
and can be observed more than 4ooo miles away from the 
parent discharge. They have been of practical value in 
he location of thunderstorms for meteorological purposes 
(епз) and the manner im which they are modified by 
Successive reflections from the ionosphere bas been used 
to give information about the height and mature of йз 
lower D layer? 

"41. Currents and Current Variations. Much work 
bas been done to determine directly the magnitudes of 
lighting currents to ground and their time-variations." 2 


One instrument used for determining peak currents through 
elevated conductors and towers struck by lightning is а 
simple recording voltmeter, known as a Klydonograph, 
placed across one of a string of insulators acting as а 
Potential divider and ‘connected between the conductor 
and theearth. "his device makes use of the fact that the 
diameter of the 


ї not always easy t determine, More use 
has recently been made of "magnetic Tinks,” two or 
three of short unmagnetised steel strips of high 
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CHAPTER V 
CHARGE GENERATION IN CLOUDS 


42, Introduction. Many suggestions have been made 
as to the manner in which electric fields can be built up 
їп clouds. Some of these have had to be discarded as 
facts on which to test them have accumulated. Most of 
the mechanisms left in the feld may well be in operation 
the sume time and it i not ему о decide which ше 
predominant in cresting the electrification of thunder- 
storms. 
A cope dary (9) ofer an, explanation of 
main P-N dipole ; (5) give P and N charges 
Bal about go coulombs under rasonable conditons of 
temperature, water-content and updraught ; (c) operate at 
а temperature at least as low as — 10" C, and (d) be 
Shown experimentally to work. Subsidiary mechanisms 
тау be necessary to account for the lower charge and 
for observatione о е described in $$ on the relation of 
ie charge on thunderstorm rain to the prevailing 
‘Of the theories which have been rejected because they 
did not meet all these conditions the best-known is that of 
Simpson, which proposed to account for the main electri- 
fication of the cloud by the Lenard effect, the breaking-up 
‘This mechan- 


can satisfy 
condition (в), since it requin the lower portion of the 

positively charged. It may, however, as 
Simpson and Serace have suggested, be responsible for 


they are Formed. 


ъ 
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Fia. 19.—Gravittonal separation of opposite charges 
t (CoRR Wien) 


relative velocity of separation of the two groups is the same 
as if no updraught were present. = 
"The shape of the field-changes immediately after a 
Force epe ای‎ 
Чоп of the ly carriers is onc involving 
initially free fall under gravity and that this free fall is 
ively retarded and finally reduced to nearly zero 
the attractive forces between the separating charges. 
rate of fall of the heavier carriers in this final stage 
‘must be considered just sufficient to maintain the charges 
constant in the face of dissipation currents within the cloud 
and directed to it from outside. Ultimately the field 
6 
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хапае ted may become strong enough 
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CHARGE GENERATION IN CLOUDS — 83 
current in the same time. ‘The internal feld, E, in 


‘conductivity provided by the droplets. 
SE the onder, rov o а dre ini ethan, B 
In clouds where the water content is greater, the positive 
ions will attach themselves to larger particles and the 
development of polarisation in the thundercloud then 
Siem e ee anie M 


44. Suggested Mechanisms of Thunderclond 
Electrification. (а) Mem CE ары жы 
font carriers, А 


mE CEP 
wee 


somes te ing docet 
the thy ploy ofl a de lage ori 
‘Consider а large drop or ice-parice inside a cloud in 
which a downwardly-directed fcd already exis, Owing 
то this Бе the drop will have a negative induced charge 
n is upper surface and а posit ‘below (Fig. ac). 
Tn the оше of ап ice-paric, Chalmers has shown tut 
dielectric polarisation wil produce а similar distribution of 
charge." As thee lager carriers move downwards, they 
will approach positive ions moving down more вон and 
Sete foe moving py encounters wih other drops or 
sre considered to be relatively ram. The 

Чора wil behave differently in encounters wit the o ion 
streama. At the undersurface of drop the negative ions 
wil be atracted and the positive ione and the 
former, if within a suitable distance, will be captured, giving 


H 


ATMOSPHERIC ELECTRICITY 


84 
the drop a net negative charge; The negatively-chargod 


upper surface ‘drop docs not reverse the 
because here it is g from the ion-streams an 
positive ions have been repelled away fom the drop in 
the course of their passage past it. Tony episodes 
of this kind can cause the 
tttttttżtttttttt drop to acquire a consider- 
able net negative 
without appreciably alter” 
tng the chance of fu 
captures. 
1 fn, in radius in 


Ж лиси 
Tf it has ес a net 
negative charge equivalent 
tothe very reasonable value 
of east cs eines 
С tivecharge 
ind thedecrease in thelower 
Josie charge will be о 
‘ent. oniy. ` Whipple 
21 бел have shown 
и the maximum charge 
‘which cam be collected in 
{this way if ions of both 
Tio. 20—Captur of slow nega- EDE, in quil concen. 
чө oes by large ling eo the fd tength and 
ris the radius of the drop, "This gives qo canje. for 
{he case Just considered t negative ions only ae present 
"he maximum charge collected ш — 3, sx times э ктем, 
“The tiny droplets and ice and snow paries, vhi 
relative to the air with а velocity of the sume order as that 
© the ionstreams, will be unable to exercise the selective 
action described. They will therefore absorb а net positive 
hare the complement of the negative charge eee 
y the larger carriers. 
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Wilson's mechanism operates in such à way as to en- 
hance enormously a pre-existing feld. This could be the 
formal feld. of fne weather ог a field produced initially 
Bone of the aber mess o be dace The 

v process has ben shown by Gott to work under 
laboratory conditions but it à not generally agreed that it 
ile cht ageme in building up е de of ander 
tioude. One одд which us been raised against ti 
ш. the concentration of largo ons necessary for it t be 
ейте i not likely w be present unti the electric fld 
ymo 

‘The thee of Frenkel? i based upon а selective ad- 
sorption of amall negative Jons by Чапо абора or wet 
pa Owing to the polar character of the water 
oth s eon cem aed cnt 
Гап ара double-layer with positive poles outwards 
‘This tends to capture negative one fom Abe air until 4 
ilicis of potential y i created between the drop and 
the doud of whieh т i. The equi- 
filium negare charge acquired in tia way ia vy where 
р Thi ec: 
Jam gives a considerable negative charge denny to 
Atop bot ao very cime la the cue of lige ones 
(rorem, charge density ooaeau.jec) nor doen it 
Sive very large ica. To tary it farther, Frenkel one 
ders that adjacent downward moving droplets consc 
it ler ropa eniro nya orga e 
tween lem. These larger drops in thor downward Aight 
иер up and collect the charge fom alower-moving drop: 
iets obtaining in this way a charge which vais as rand 
creating much lager fei. ‘The theory does not appear 
Shave been tested experimentally, 

(S ci бро upon ection as a 
resto change of ише. Tn eat stage of development 
the оао cloud consists almost entirely of drop“ 
lets of water, Some of the droplets in the portion of the 
‘loud above the freezing level remain unchanged in state 
and supercooled. Aste cloud top res an increasing pro- 
portion of these droplets are converted into ice parces, 


nuclei”. 
with 


"The effectiven 
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either directly or by the action of sj sublimation- 
ly or by SiT 


to which supercooled. water-drops are 


sol Опр wikia бе Goad 
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Evidence as to the height of the larger droplets within 
the cloud at various stages has recently been made available 
by microwave radar studies of the so-called " cloud echo ". 

These suggest that full-scale electrification leading to fields 


sufficiently” great to produce lightning does not occur 
Saul the) eed droplet fe eee wich s 
temperature level, variously given ак between — 28° C. 
and — 40°C, where ем formation onan appreciable 

"These observatione, together with the conclusions of 
‘Malan and the author (§ 37 (4)) that the N charge occupies 
4 luna of considerable etl een, whose tp faces 
to very low temperature-levels, make it probable that the 
main dipole eeetrfeston of the thundercoud s fated 
as а consequence of freezing processes of one kind or 
another as soon as the ice-plaee forms from super-cooled 
drops. The larger carriers of charge will then fall down- 
wards and build up a field which may of itself be suficient 
to cause spark break-down or may have to be cuhanced 
by the selective charging mechanism of C. T. R. Wilson. 
Another method of enhancement, by droplets bouncing off 
melting bail in the lower portion of the cloud, has been 
discussed by Workman and Reynolds." 

45. The Charge on Rain irom Electrified Clouds. 
Although the predominant sign of the electric field below 
a is negative (933) it has long been known 
"hat the charge on the rain from it is mainly positive in 
fan. This can Те qualitatively explained by C T, R 

son's selective ion-capture mechanism ($ 44 (0) which 
would operate as in Fig, зо with all the signs it the diagram. 
reversed and might be expected to be very effective 
point-discharge at the ground creates am abundance of 
Poste ions mot of which wi be converted by capture- 
nuclei of various kinds into heavy ions during their pustage 
upwards to the cloud. 

Simpson, in an important series of observations made 
at Kew, has compared the current, ij carried down 
Fuin to а square centimetre of the ground with simultaneous 
records of the rate of rainfall, R, and of the point-discharge 
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current, I, from an elevated point. For potential gradients 
‘exceeding 2000 v. [m he finds the relation oc — J x R” 
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In addition, cach SE bas a numberof subsystems residing in 
Ж structure frame 2f They are not shown in FIG. 2, but they 
ше identified below as 


i apaa w pe oe etre (ow) 


NES T DS 


(Gia came package (oe ora рл o£ RSD) 

SJ pt Ke ens pa o 
Ты ig in ашк sn or pt 
i mer rece pono 


sof RS 


V3 [оре]. Features Relating 10 SEs Orbital Operations 
A major feature [OP] is covered in this section. Ten 
additional features [OP]... [OP'10] are covered in 


Asa minimum 5\ 


MS configuration, all orbiting SEs are 
placed in à рай of non-coplanar orbits: These orbits are 
Inclined slightly wit respect to each ober In this case, all 
SEs are apportioned about equally to and Выше uni- 
oc along these two orbis. If both orbits are rotated into 
э single plane, one orbit will ways be slightly higher than 
re oiher orbit. The orbits are ibus nonintersecting and 
preferably noncoplanar Unless otherwise specified, tbe fol- 
Towing descriptions will be for SEs operations оп a pair of 
nonimersecting-noncoplanar orbits 

opa] 

AL the center of each SE will be the origin of teo 
‘coordinate systems both moving with the SE along its orbit. 
One set of solarfixed axes his опе axis that constantly 
points at the center ofthe sun. These coordinate axes have 
эп average angular rale of one revolution per year with 
speci 10 inertial space. Another set of axes are fixed with 
respecto the SE structure frame. During normal operations 
that set will continuously tt slightly with respec to the 
Solved axes as required by the mission. 

А third set of completely inertial coordinate axes is 
needed 10 relate vectors from one sc of solar-fixed axes to 
nother 
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fos] 

Ta typical SWMS operation, each SE 3л in the lower 
ой maintains its пәп solar reflector panels (on one LW 
Surface) facing the general 
Simultaneous, each lo 
ЗШ have its am solar cel panels facing away from the sun. 
‘A the same time each SE dm inthe higher orbit will have 
fis mm solar cell panels (on one LxW surface) facing the 
general direction ofthe кип. ts other nxm solar reflectors 
{Ga ив other LXW surface) will be facing away from the sun. 

Each SE experiences two modes of operation during cach 
оби around the cart. These two modes are defined accord- 
ing to the position of the SE which is inside or outside the 
earth's shadow. Consider these two cases: 

Toa] 

First, when SEs are outside earth's shadow: In this case 
the SES reflector solarcell panel arrangements are as speci- 

section [ОРЗ] These arrangements allow incoming 


from the lower orbit SEs” reflectors to SEs reflectors on the 
higher orbit before ally being re-elected as solar rays Зе 
to earth 

foPs] 

The electricity generated by the higher orbit SES’ solar 


cll panels is used 10 supply each SE's internal needs. 
Excessive electricity is transformed to different forms of 
energy beams and discharged to carth via antennae or lamps. 
ог stored for Inter use, At the same time, each lower orbit 
SE's Зи solar cell panels ов one ofits РАМ surfaces are 
facing sway from the sun, These solar cells receive solar 
rays Ar reflected from earth or 3b reflected from other SEs, 
Electricity generated by these solar cell panels is used to 
supply each SE's internal needs, Any excess electricity is 
transformed to dillren forms of energy beams and dis- 
charged to сапр via antennae or lamps or to another SE or 
Stored for later use. 

TOP] 

Second, when SEs are inside earth's shadow and when 
solar or laser rays arc required in the shadow: In this case, 
Selected SES inthe shadow and in both orbits 3и and 3m 
have their nxm reflector panels facing away from their 
respective SE structure frames, These SEs are ientifed as 
Эм and 3 in FIG. 3, This arrangement allows solar rays or 
laser beams to be passed llemately between these SES 3o 
and 3. This scheme moves energy beams 3: in a zig-zag 
pattern into the earth's shadow X before discharging to carth 
31 or 1o а high fying SPSA 3p. 

[07] 

Some SEs are equipped with large capacity energy storage 
devices Energy collected and sored during daytime ean be 
discharged during пыт, 

TOS] 

FIG. 3 illustrates а sample case of two nonintersecting: 
noncoplanar orbits slightly inclined with respect 1o the 
equatorial plane. In FIG. 3, each SE is represented by three 
Sbort dashes parallel and next o longer dash spanning the 
мее short dashes, SES on the higher orbit 3 are labeled 3m. 
SES on the lower orbit 3g are labeled Зи. The three short 
dashes or Эт Зи represent the LXW side of an SE with ils 
пот solar cell рапе facing away from the SE structure 
frame, The corresponding longer dash of 3m or 3 represents 
the Ix side ofan SE with is roam reflector panels facing 
away from the SE structure frame. In general, when SEs are 
оше earth's shadow 34, all SEs 3m in the higher orbit 3 
have their solar cell panels (three short dashes) [cing the 
general direction of the sun, Similarly, all SEs Зи on the 
ower orbit 3g have their reflector panels (one Jong dash) 
facing the general direction of the sun. 
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Atmospheric & RF Electricity Collectors 


GB 157263 
Process and Apparatus for Converting Static Atmospheric Electrical Energy into 
Dynamic Electrical Energy of any Suitable High Periodicity 


Abstract -- Atmospheric electricity, utilizing; influence machines.-Static atmospheric charges are 
converted into alternating-currents of any desired frequency by rotary machines, the stator and rotor 
elements of which form condensers having a capacity which varies during the revolution as described in 
Specincation 157,262. In the simplest form, Fig. 2, the curved stator plates 2, 1 are connected to earth 
E2 and the aerial A which collects the atmospheric charges and is earthed through a safety spark gap Е. 
The rotor is motor-driven and consists of concentric plates 3, 4 joined through slip-.rings (not shown) to 
an inductance 9 shunted by a condenser 5. With a given aerial polarity, rotation of the plates 3, 4 causes 
current reversals on the circuit A, 1, 9, 2, E@, whereby oscillations are set upon the circuit 9, 5, these 
being tapped by leads 11, 12. The condenser 5 may consist of concentric tubes rotating with the rotor or 
of two juxtaposed wound spirals having capacity. The stator and rotor condenser plates may extend over 
nearly a semicircle in place of the quadrants shown in Fig. 2 and the rotor may comprise two 
consecutive cylindrical plates or coil condensers each divided into halves, the inner half of each being 
connected to the outer half of the other. Fig. 7 shows a form in which rings 1, 2, mounted in a casing 
comprising upper and lower parts insulated from each other, are connected to the stator condenser plates 
at intervals. The rotor plates 3, in equal number, are connected to slip-rings 5, 6 from which alternating- 
current is taken by brushes when the rotor is motor-driven. The rings 1, 2 are respectively connected to 
the aerial collector and earth E2. Several methods of grouping the stator-rotor condenser pairs and the 
components of the oscillating circuit are described. The oscillatory current in the rotor circuit may react 
through a transformer on the main charging current and two pairs of stator and rotor plates 1, 2, 3, 4, 
Fig. 13, may be employed arranged on diameters at right-angles, the oscillatory circuit in this case 
consisting of a mutual inductance 5 having capacity and a portion of an adjustable inductance 9 in the 
stator earth connector E2. By suitably proportioning the stator and rotor plates, ‘resonance may be 
established, whereby undamped waves may be produced. In the form shown in Fig. 15, for high- 
frequency oscillations, the aerial A and earth wire are tapped at points between the stator plates 
condensers 16, 18 which are joined through an inductance 9. The rotor current is conveyed to the power 
circuit 11, 12 through transformers 10, 10<a>. The members composing the stator and rotor plates may 
be slotted, as shown in Fig. 8, with holes 1 for attaching them to the frame, or they may have spiral slots 
in their surfaces, Alternatively, they may be formed by embedding spiral wires 3 in a vulcanite mass 1 
so as to give a smooth surface as shown in Fig. 11 
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French Patent # 551,882 
Apparatus for Capture of Electric Currents in the Atmosphere 
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French Patent # 565,395 
Combined Apparatus for Capture of Atmospheric Electric Currents with Immediate 
Implementation 
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top 
Other features and labels in FIG. 3 are identified as 
follows: 


R nt mpa refs care an eS w de SE ot 
зо г Fe tet vs бо eo SE Co nd зы) 


re SE Soa or hapt 


(lnh being viewed tom» onion over be поет 
cs 
a ea 


e 
5 Bomani por ston (eg, on ee 
Sav poco age poe еж 
ба consid aoe he ушеш dict sf e 
Tih deut о conc Sil Powered 
Stele pins eM) SPA eranc 
ТЕ шор or NN ye (m 
Sa mie pope ме tng ee у S» 
Seven ae in wes thn SE are 


(oro) 
am panels may be arranged im а way slishily 
eileen rom the one deride sfr Iis posible o mix 
{he number ot clar cel pancis and the numberof refector 
panels оп each Lx side of cach SE. Thin arrangement 
plies 1o ай SEs in ol orbits 3h, Sp э follows ach LXW 
SC ot cach SE wil have (van) elector panels and K 
Solarcll panels faving sway Irom is SE sirueture fame, 
esc kh акау For cach LW side the exact E 
"umber ie dependent on cach SE intemal power consump- 
Sinead andis men n, ТЫР ngon s 
Especially useful for SEs in geo-synchranows orbit 
VETT Features lating wo Remote Sensing Devices 
(RSS) Integration: 

A major caue [RSD 0] i covered in this section. Two 
saad features [RSD] and [RSD/2] are covered in 
Sparse paragraphs. 
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Remote Sensing Devices (RSD) 1с comprise millions of 
идеревдеайу operated sensors These RDSs are с on 
the ground, on с water, nthe ай, оа SPSAs, or on SEs 
RS perform independent measurements such ss moni. 
ing suspi, measuring the compositon and emodymam 
ict propenies of a arcu atmospheric air mass, поні. 
toring te effect of SES energy beams, cc 

[RSD 2} 

Esch sensor continuously makes redundant measure- 
mens. Exc measurement is tie and locaton tagged and 
transite tot specified Ground Con Sytem (GCS) 14 
‘computers a regalar lera. These dala ме in standard 
mts that оу can be quickly correlated, analyzed and 
acis by various agis and ansthemmatical models in 
the GCSs 1d computer nework. 

УЗ [GCS Features Relating to Ground Control Stations 
(GCS) Designs 

'GCSe provide the guidance of sch energy beam. This 
inches бе selection оГ cach energy bean's characteristic 
эла is corresponding Adjusted Aim Pon (AAP) trajectory. 
A major feature [OCS] is covered in this section. Three 
aditional estes are (GCS/1} GCSs subsystem overview: 
{GCS}, тей GCS шй» desig: and [OCS], + 
Typical marred GCS subsystem tasks Gesign and prion. 

[GESA] GCS Overview 

Each Ground Control Station (GCS) 14 includes a net 
work of interconnected supercomputers, electronic aces, 
ata receivers, диа sorge devin, ди anit visual 
display devices and control consoles. Tere are hundreds of 
GCS M inte SWMS. Each GCS monitors weather со 
ditions with а designated egion ef сап, Each GCS 
teenies designated ROSS measurements 1N, cal esther 
пашла If and data fom other OCSs 12. Each GCS ao 
{ramus estimated tasks 17 t a specified group of SEs and 

es dala rom ова GCSs 1л. Dala generated by cach 
оша 1o all other GCSs Lz Therefore, cach 
ave detailed global weather information and 
ius fa SES dert time pine Each GCS will ake 
Ж tum to be the masier GCS, which coordinates the 
rations оГ all GCSs in ihe SWMS. 
(NOTE: the notations d, br, IP, 1/ represent designated 
СБ selected SDs dala, speed SEs lads and local 
‘ator requests respectively, Tir eorespooding notations 
йош the “given i FIG. Lare for all GCS, all RSDe dt 
AN SEs tasks and all weather requests) 

[GCS] Simplined GCS Tasis Designs 

In mosi SWMS applications, SEs" assignments involve 
only reflecting ког rays, This the case for SWMS during 
Sis initial sage of development. In this siage of development 
a GCS's pricipal tank involves defining AAPS (Adjusted 
Aim Points) касае of cach energy am (cere of 
Each reeled solar ray) in some ean fixed coordinate 
эчеп. 

Tic available solar energy and the directions of incoming 
and eee solr rays oan from cach wam тейсао patel 
an be calculated as а function of time. These calculations 
tte mesirements of SE site rae обещать wila 
тарга о serial pace, ойноп measurements of cach 
‘elector panei gimbals wth respect to 18 SE structure fame 
iod обуш mechanics, 

Оо the viher hand, the desired sm point of each rected 
energy xam and is trajectory are both speci by GCS 
This done by а the am points over hc surface 
that is to be warmed by the sor cays. These aim pits are 
hen adjusted vo take imo account тербеген refrac 
din sod absorption оГ cach energy beam and пызы 
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US 28793 
Electric Apparatus 


Abstract -- An aerostat for obtaining atmpspheric and terrestrial electricity. 
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US 126356 
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m— Aımospheie Electiciy Coleeton Patents 
Improvement in Collecting Energy for Telegraph 
Abstract -- A tower for the purpose of receiving and imparting natural electricity, so as to be in constant 


contact with the upper stratum of electricity which surrounds the earth, by tapping which a never-failing 
supply is formed when brought into contact with the earth. 


US 129971 
Telegraph Power 


Abstract -- Utilizing natural electricity and establishing an electrical current without the aid of wires, 
batteries, or cables. 
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US 674427 
Collecting Atmosphei 


Electricity 


Abstract -- An appartus for colecting and driving or conducting atmospheric electricity which renders it 
practicable to obtain material quantities of teh same in serviceable form. 


19:1. 
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US 911260 
Collecting Atmospheric Electricity 


Abstract — A method of colecting electricity from a strata laden with electricity at high altitudes in the 
atmoshere, through the medium of a wire cable suspended from one or more balloons 
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us 1014719 
Collecting Atmospheric Electricity 


Abstract -- A method of colecting electricity from a strata laden with electricity at high altitudes in the 
atmoshere, through the medium of a wire cable suspended from one or more balloons 
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US 1540998 
Conversion of Atmospheric Electric Energy 


Abstract -- Method of obtaining atmospheric electricity by means of metallic ballon collectors. 
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desired aim points to a corresponding set of ААР» (Adjusted 
‘Aim Points). A set af AAP vectors will be defined in an 
canth-fixed coordinate system, Each ААР point will be at the 
tip of its corresponding AAP vector. Next, APS trajectories 
эк defined based on the amount of energy and cate of energy 
that is 1o be deposited onto the desired space. These esti- 
mated AAPs trajectories are transmitted 1o their correspond- 
ing SEs. 

‘An LOS vector Б defined as а vector from the cemer ol 
элу reflector panel o its corresponding ААР. Both this LOS 
vector and is corresponding reflecting solar ray vector are 
expressed in the same coordinate system, based for example 
fon the SE structure frame fixed axes, Then the vector 
difference between these two vectors at a given time defines 
эп error vector. This error vector specifies the required 
change of available energy beam’s direction at that time. 

The unit vector of each desired direction will be trans- 
formed to SE structure frame fixed coordinate axes, Assum 
ing the SE structure frame follows a predetermined orien- 
tation schedule with respect 10 inertial space, then the 
desired gimbals angles of cach reflector panel can be си 
elated from its unit desired direction vector. Abo, cach 
desired direction vector must satisfy the soar rays” avail- 
ability constraints 


“These computations must be repeated continuously many 2 


times minute, This will provide the required error signal 10 
the stepping. motors to lomue cach gimbals ring. This 
Scheme will contol cach reflected solar ray to follow its 


AAP trajectory in a timely fashion. 
[GCS] Typical Matured GCS Tasks Designs and Parti 


TIG. 5 graphically illustrates typical SEs’ assignments 
(energy beams’ characteristic and their ААР» trajectories) 
estimation process designed for a more matured SWMS. 
Key functions are identified by blocks and connected by 
high speed data busses (dashed lines). The main processing 
sequence is: 5 8d Se Sf Se SK Sm Sn $b, Other functions of 
FIG. S ac identified below: 


Sa A GCS library. This includes individual mathematical 
models 5g, Integrated global-weather/SWMS (Satellite 
Weather Modification System) model Sp, Historica 
weather statistics 5, Encyclopedia of energy beam 
ttansmission, refraction, absorption, and reflection char- 
acteristics їп all inde of weather conditions 9, Encyclo 
pedia of meteorology $s, past SEs weather modification 
Performance dita Sr Catalogued encyclopedia of SWMS 
Satellite Engines performance Sf permiting rapid search 
for SEs ask assignments that will satisfy the new weather 
modification constrains specified by Se. 

Sq Individual models include Sun, sunspovs solar radiation, 
lunar orbital motion, solar wind intensity distribution, 
canh orbital motion, earth's gravitational model, aimo- 
spherical layer models, ocean curent models, earth sur- 
face and subsurface models, natural and man-made 
discharges, absorption, refraction models, cte. Satellite 
Engines model, SE system performance models, interac: 
tians between atmosphere models and all other models, 

5 Historical global and local weather data statisties, includ- 
ing such data as annual rainfall distributions, annual 
temperature distributions, seasonal weather conditions, 

‘5 Encyclopedia of the interaction of energy beams with 
atmosphere, land mass ad sea surfaces. 

Sf Encyclopedia of SEs performance data classified accord- 
ing lo: energy types amd characteristics, guidance law 


12 
employed (AAPS trajectories), initial atmospberieal 
conditions required atmospheric conditions changes, 
Satellite Engines sub-sroupings. These data are continu: 
‘ously updated by off-line simulations 1y and by data from. 
эсш SES past performances Sv. Data Sf output back to 
‘Se will include SEs groupings, cach energy beam char. 
acteristics and ААР trajectories, all expressed as func- 
lions of time. 

8 Estimate the desired weather conditions in next (Tho) 
interval based on past weather condition statistics 
Desired weather is expressed in terms of weather ch 
acteristic vectors for each affected weather cll 

S Special desired weather condition requests All requests 
are expressed in tims of Weather characteristic vectors 
sequences for cach weather cell. Both weather cells and 
‘weather characteristic vectors are defined in Sd 

Sb Update integrated mathematical model using designated 
RSDs lr, designated SES status reports 1, and updated 
data from other СЗ» 12. The results of these updates 
Yield an up-to-date integrated global weather math model 
‘vi Satellite Engines’ math models integrated in the total 
model. The resultant model is to be used for further 
‘extrapolations 54, for storage in local GCS library 50 and 
Tor broadcasting to all other GCSs а. 

c Estimations of selected SEs” task assignments for the 
next (ТЪЛ) imerval based on anticipated requirements 
from $1 and Sg. Those estimates are passed on lo Sd 

Sv Offline evaluation of SEs performances in the previous 
CT T) interval using actual RSDs measurements 1! and 
previous cycle SEs" assignments 17 adjusted by actual 
SEs status reports 14. Results of SEs performance evalu 
ations are used to update GCS library data St, fand 54 

‘Sd Forward extrapolation of integrated mathematical model 
b, from 1=Та to т=Те, in equal dT increments, where 
SIEACTS-TSJN and Nea lange even integer, I the actual 
RSDs measurements for the (Та, To) interval are in agree- 
ment wit previously estimated weather parameters, then 
this extrapolation process can be reduced to only the 
CIE) interval. 


‘The atmosphere is subdivided into weather celis. The 
average thermodynamics, dynamics and air composition 
parameters inside cach weather cell are represented by a 
Nectorcald the weather characteristic vector. Each weather 
cll represented by its weather characteristic vector for a 
fixed time duration. 


Se First, find the required weather changes by taking the 
етос between the extapolaed weather conditions 
from Sd and te corresponding desired weather conditions 
from Sh. This is done by manipulating the corresponding 
weather characteristic vectors: 


Next, initialize a search in Sf for the SEs’ task assign 
ments during the (Pb, Te) interval. SE task assignments from 
Sf will include parameters which define cach energy beam's 
characteristics and its Adjusted Aim Point (AAP) trajectory. 
This search uses the initial weather conditions from Sd, 
required weather changes from Sd and Sh. However, a 
sequence of desired weather conditions from Sh is selected 
t reduced constraint levels. This will ensure that at least one 
Set of the answers found from $f will ater satisfy the criteris 
in Sk 

Found in Sare SE's task assignments which include each 
one af its energy beam’s characteristics as a function of time 
and ther corresponding Adjusted Aim Point (AAP) trajec- 
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Improvements in & Relating to Radio Communication Systems 


Abstract — Radio transmission and reception through the use of living vegetable organisms such as 
trees, plants, and the like. 
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Each SE assignment parameter is found by matching 
stored Sf energy absorption patterns or thermodynamic 
changes patterns with their corresponding required change 
patterns Se. 


‘Sk The SES’ tasks assignments found in Sf are evaluated by 
performing parallel simulations. The results of these 
Simulations should determine which set of SEs assign 
meals best satisfies the desired weather conditions 
imposed on the SEs by Sh. All calcutions see done in 
terms of weather characteristic vectors atthe weather 
calls levels Sd. 

Sm Define detailed Satellite Engines’ task time lines based 
оп optimal selection from Sk These assignments are 
ttansmitted 1o the corresponding SEs 17 A second set of 
these assignments is sent lo Sc for the next computation 
cycle. A third set of these data is sent to he GCS library 
data bus to be broadcast as indicated at lz 10 all GCSs in 
the SWMS. This last step is necessary to Take care of 
conditions when a GCS reassigned 10 manage a differ- 
ent set of SEs in the next computation cycle 

‘Sn Initialize the next computation cycle. The current (ТЫЛУ) 
‘interval is shifted down to become the next СЫТ) 
interval, and à new (Thy Te) interval is selected with the 


old Te set fo equal tothe next Tb. The next computation 2 


cele repeats at Sh. 


The descriptions set out above ons typical process to 
deine SEs oup, exch ео Dea yp, each cic 
‘ams py ج ی‎ nd ie Adae Aim Poir 
(RAP taco Th parameters are memi! o lir 
чокаро SEs 1 
NOTE be, by Lz, 1л, an eer 10 the same eme 
ented ш НО. L ne pine" dene tha Tee dus 
belong to oniy a Sep Of SEs or subgroup ot SDS. 
NOCT Features Relating to Control Energy Beam Dice 

One major feature [CIO] is covered in this tion. Two 
aol features [1] and [62] a amer in impie 
Paragraphs, 

TC] Overview 

[al SE calles is energy beamsin ely fashion 
following is AAP ject as spcted hy № GCS бе 
SE cml пучан айпа cach ery beam ati AAP 
мей Aim Poi and makes cach eergy beam follow 
AS AAP лау in a umely dion 

КОЁ 

This energy eam directional contol usk is partitioned 
imo two nobis ing, sot the orientation of SE'S 
ишк aes With respect etl space. Thi а 
Sone by using вета Пума or bcr meas. Second. 
Sona the orientation of scares йаг) panes 
cns dishes, or Тар ses wih expect io de SE 
tre same aes. This i done by measuring tc cial 
miu oncle stings and tori each gimbals ing o 
ото Each enemy DAAT DEA PERE 
Sta given tei defined y unit accor fom eect 
ctn o Tun) cents AAP a ta tine, Using, for 
кин оиа cin techn es desi ui 
Sectors cun be transformed ll ested Gimbal ans A 
ore dead desertion on how his done ha heen 
presented above a [aca] 
ТРИ Features Relig 1o Energy Beam Frequency and 
arii Selections, 

A mig {еши [FIO] is covered inthis section. Seven 
аай features Ра covered in separate 
peer 
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Solar rays will be the primary energy beams discharged 
by the SES However there are times when other types of 
energy beams are required to penetrate a cloud layer, or 10 
heat up a specified air mass of specific composition. In these 
cases, frequency эйе and intensity agile energy beams are 
‘sed The frequency of an energy eam determines is ability 
to penetrate layer of atmosphere of a specified composi- 
Чоп, It also determines the degree of absorption of a given 
frequency energy beam by an ай mass of à particular 
composition, Weather cells ай mass compositions are esti- 
‘mated by Remote Sensing Devices (RSD), 

Ten] 

A specific energy bear's frequency and intensity will be 
selected to satisfy э given depth of atmospheric penetration 
and to yickd a specified energy absorption contour or tem 
perature elevation contour. 

ТЕ? 

‘The change of energy into beat is monitored by RSDs, 
such as infrared sensors or thermal imagery cameras. Or ii 

be estimated from specially designed ground receivers, 
These receivers measure the presence of frequency agile 
слету beams which are frequency, amplitude or phase 
‘modulated. These RDSs dita are used hy GCS or by SES 
directly, thus enabling adaptive adjustments of enemy 
beams” frequencies and intensities. 

ТЕЗ] 

Energy intensity at given locaton is also controlled by 
energy beam guidance laws which specify each energy beam. 
Adjusted Aim Point's (AP'S) trajectory, ihe speed AAP 
moves along is trajectory, dwell times, lations on an AAP 
trajectory and the shape of an AAP trajectory: 


ay beams Ге 
quency rests on the knowledge of the energy beams atten 

tion due to atmospherical absorption, reflection and refrac- 

tion, These data are stored inthe ОСУ electronic library Sr 
as В Ко (or walls or ® transmission loss per kilometer of 
the energy beam path) vs frequencies for different atmo- 

spheric compositions. 

IPS] 

For a given atmespberie composition the dB/Km values 
show a sharp drop within certain narrow frequency bands 
called windows (Radar andthe Atmosphere y A. J. Bogush, 
Je, Artech House 1989). Near the eft end of each window, 
the parameter dB/Km experiences а sharp drop in value 
(АВК et). Near the right end of each window, the 
parameter dB Km experiences a sharp rise in value (ВАК 
>0). The frequency of cach frequency agile pulse (or 
beam) is selected acar either end of these frequency wia- 
dows to permit injection of frequency agile energy pulses 
into selected regions of the atmosphere. 

[ris] 

Energy levels are selected o achieve the rates at which the 
accumulated energy absorption will change the thermody- 
mamic and dynamic parameters of the atmosphere in a 
predetermined way. An example of such a rate is the rate of 
Average temperature rise within a group of weather cells 

EN 

Furthermore, the energy level must satisfy safety require- 
ments (Introduction to Radar Systems by M. 1. Skolnik, 
McGraw-Hill Book Co. 1962). 

VS [Wi]. Features Relating to Basie Weather Modifies- 
tion Techniques 

There are four major features [W10], .. ГАО] 
covered in respective sections. A otal of 12 (46424242) 
additional features are set ош separately. These additional 
features are: 
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US 1826727 
Radio Apparatus 
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US 2143437 
Radiant Energy System 


Abstract -- An apparatus for receiving and transmitting radiant energy within a wide range об 
frequencies without necessity of a source of local energy. 
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US 2813242 
Powering Electrical Devices with Energy Abstracted from the Atmosphere 


Abstract -- A convenient and economical provision of power for the operation of electronic circuits and 
devices using transistors, and of other electrical devices hving modest power requirements. 
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US 3205381 
Tonospheric Battery 


Abstract -- A method and apparatus for tapping the enormous reservoir of energy existing in the 
ionosphere. 
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US 3273066 
Apparatus for Detecting Changes in the Atmospheric Electric Field 


Abstract -- A cloud detector and or an apparatus for sensing electrostatic conditions in the earth's 
atmosphere. 
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US 3760257 
EM Wave Energy Converter 


Abstract -- Electromagnetic wave energy is converted into electric power with an array of mutually 
insulated electromagnetic wave absorber elements each responsive to an electric field component of the 
wave as it impinges thereon. Each element includes a portion tapered in the direction of wave 
propagation to provide a relatively wideband response spectrum. Each element includes an output for 
deriving a voltage replica of the electric field variations intercepted by it. Adjacent elements are 
positioned relative to each other so that an electric field subsists between adjacent elements in response 
to the impinging wave. The electric field results in a voltage difference between adjacent elements that 
is fed to a rectifier to derive d.c. output power. The element pairs may be arranged in a two-dimensional 
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US 3931577 
Radio Receiver Protection Arrangement 


Abstract -- A receiver protection arrangement in which a voltage dependent on aerial voltage and a 
voltage dependent on aerial current are aggregated and applied to means responsive to a predetermined 
aggregate level to effectively short circuit the aerial lead. Additional means may be provided to dissipate 
energy in the input stage of a protected receiver to cause a reduced impedance to be reflected across the 
output of the protective arrangement. 
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US 4,628,299 
Seismic Warning System Using RF Energy Monitor 


Abstract -- The ambient broadband radio frequency field strength from broadcast stations is monitored 
(Figure 4) by periodic sampling (50, 52). A warning indication is provided if the field strength drops 
significantly. Drops in such field strength have been correlated empirically with the occurrence of 
seismic activity, usually several days later. Thus the indication serves as an early warning of an 
impending earthquake. In one preferred embodiment, a broadband, horizontal, very long monopole 


antenna (40) was connected to a rectifying and smoothing circuit (Figure 3) to provide a de output 
proportional to the ambient rf field, 
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Basie techniques employed by SWMS to modify weather 
are lined below, Other weather modification requirements 
an be met by making diferent combinations of hese usc 
techniques These techniques are identified as basie weather 
тойсо techniques #1 through #4 (WEO) "> °, 
(ws), 

Ув [WL]: Features Relating 10 Modifying Global 
Weather Conditions 

This technique employs a very large numberof Satelite 
Engines (SES) to medi global weather ооойй. by 
blocking or redirecting solar rays. One major feature [WI] 
is covered in this entice section. Six additional features 
DIL. IWG] are covered in separate paragraphs. 

wi 

This method involves using millions (or even bilions) of 
Sui Engines (SES) o Block or redirect solar ry 
Typical, hi requires a large number of low inclination and 
non-coplanar orbits near he equatorial plans. When the 
Sar requies cooling, te Ground Conto Stations (OCS 
Simultaneously command all SEs 10 rote their nok) 
(0,1, em) reflector panels (on onc aW sid 10 face 
{he general direction ofthe sum and sway from caria. These 
SEs block рап ofthe solar energy from reaching the earth by 
seeing the solar energy away fm earth and ths assist 
the cath’ cooling process: 

Lich SE will reserve К solar cell panels (along with 
adm) rector panets) to face the sun. These sla сей 
panels are used to generate electricity for the SE's internal 
ee. The value of k îs such that ke, 1,2... еп. The ke 
ease implies that solar els located onthe ack se of sach 
тайса panel ог оп is other LW surface сап generate 
Зиба electricity Tor te SE's intemal usc 


rays guidance is done by specifying 
the Adjusted Aim Points (APS) of each reflected solar 
energy beam and trajectories of these ААР» in deep space 

this case the AAPS can be simply 


fefleted solar rays will have litle or no interference 
(refraction) by the atmosphere 

wia] 

Its to be noted that when the equatorial regions become 


cooler, the average temperature. differences between the 
polar regions and the equatorial regions arc reduced. There 
осе this technique may be used 10 modify global weather 
patterns of to create favorable local weather conditions 
‘whic сап be further modified by SMS, 

[wi] 

When controlled cooling is not required, GCSs command 
some огай SEs to direct their collected solar energy to other 
SEs or 1o earth directly. Again, this is done by specifying the 
ААР» of cach energy beam amd their trajectories № the 
desired locations on earth ог at specified Satellite Engines" 
fellecto panels or solar cell panels. This process selectively 
cools certain regions but at tbe sume time beats up otber 
‘egos. This technique can also be used o supply energy to 
specific devices. АП these tasks are under СС control 

Га] 

Jf these temperature diferential regions are sufficiently 
lose, an ir mass motion is introduced wbich forces the ir 
mass fo move from the high pressure region to the low 
pressure region. This technique can be used to move an air 
mass of specific composition from one location t another, 


16 
Thistechnique can also be used to modify the jet steam path 
and therefore modify the weather on either side of the jet 

[Wiis] 

Distributing ЛАР» over а small wet surface and aiming 
solar rays at these APs will cause evaporation. This will 
increase the humidity of air above the wet surface. As the 
humid air rises to higher altitudes clouds will form. These 
clouds can be used 10 cool local regions by blocking the 
sun's rays. They can also cause precipitation, 
№82 [W2# Features Relating to Modifying Local 
Weather Conditions 

“This technique is similar o feature [W1/6] but requires far 
fewer Satellite Engines (SES). Also, SES orbits ate paired as 
specified in feature [OPO]. One major feature [W20] is 
Covered in this entire section Two additional features [W2) 
11 and [W22] are described in separate paragraphs. 

[W241] 

This technique can he used to warm aloes region. This 
is done by distributing AAPS (of all SEs reflected energy 
beams) over the region to be warmed. Each reflected energy 
cam will be assigned to dwell at a given AAP for a given 
duration, or each AAP trajectory willbe limited o ciclo 
within desired region. 

[w22] 

‘This technique can be used to create a high humidity air 
mass or lo form clouds, This is similar to feature [W2/1] 
shove except tate reflected solar rays are aimed at AAPS 
distributed over a wet surface, such as a lake or à patch of 
‘ocean, This process is originated by Ground Control Stations 
(ӨСУ) defining the AAP trajectory of each energy beam 
over the wel surfaces. Satellite Engines (SEs) then reflect 
Solar rays to their respective APS. This process is essen 
tially the same as onc that occurs in nature, except that both 
the wel surface area and the timing are selected and com 
trolled by SWMS, Also, the intensity ofthe solar ay сап be 
made more concentrated tban wht occus in nature. This 
process will increase the moisture content of the ай mass 
howe the heated wet surface. As the high humidity si rises 
to higher altitudes, it begins lo cool and form clouds, 
V8.3 [WWF Features Relating to Moving an Ай Mass 
Upwards 

‘One major feature [W/O] is covered in this entire section. 
‘Two additional features [W371] and [W32] are covered in 
separate paragraphs- 

Two] 

This technique is designed to initiate andlor modify an air 
mass's upward motion. This is done by adaptively aiming. 
energy beams of specified characteristics at specified APS. 
‘These AAPs are distributed in à vertical column inside or 
near the air mass that is lo be moved. The tyre, frequency, 
їшепвйу and AAP trajectory of cach energy beam are 
adaptively selected based on sensors’ feedback measure- 
ments which lead to optimal upward movement of the air 
mass due to energy absorption, Combinations of enemy 
cam characteristics with guidance law (AAPs trajectories) 
‘options are simulated to obtain an optimum combination. 
‘One such criterion to judge the optimum combination can be 
э criterion which determines the rate of climb at which this 


‘Some SEs ме located on earth's surface for this purpose. 
Other SEs may be in the air or move with the rising air 
column, These ground based or sea based SEs are used lo 
heat the air column from below. 
A [WA] Features Relating to Modifying an Air Mass’s 
Horizontal Velocity Component 
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WALTER 1. PENNOCK, OF PHILADELPHIA, PENNSYLVANIA. 
APPARATUS FOR COLLECTING ELECTRICAL ENERGY. 


1,014,719, саны 


Application fiot 


Letters Patent 
mary 4, 1911, вены) o, 600,777. 


Patented Jan, 16,1912, 


To dl whom it may concern: 

Be it known that Т, Waren Т, Pennock, 
a citizen of the Uniled Staten, tering al 
Philadelphia, county of Philadelphia nd 
State of Pennsylvania, have invented cor 
tain new and useful Improvements in Appa. 
тые for Collecting еза Energy of 
Which the following isa full, clear, atl ex. 
Tet Фоне, 

"rhe present invention relatas to an im- 
proved means for collecting the charges of 
рее from the upper atmosphere and 
more particularly to Bit form. sich con- 
Hote Ш one or more captive balloons from 
Thich is suspended a suitable form of me, 
alls condos. 

"The principal objects of the device are: to 
provide a collector for atmagpher and 
Satie electricity, whith when ih operative 
position will present a large surface to оше 
Tents of ain, hut which will ofer compara- 
tively Tittle resistance thereto, to provide a 
*olledar of such material and construction 
аз will be more efficient in its operation than. 
р circa 

трдн, to provide a means for maintains 
Ing suck a collector suspended in the air and 
а to opposing currents dil 
And io provide a suitable anchorage for 
Folding Said mss captive. 

"d thee principal objets in view, th 
present invention cowist in farther $ 
{ings whlch ae brought oti the ВЕ 
loving specifontion ant accompanying 
drawings, in both of which like numerals 
refer to lke parts, and in which drawing 

gute а eese ew of е com 

jet device in Speritive poston Kip dus 
An enlarged detail view bf the wire mesk 
a e manner in which alr to 
fhe supporting balloons Fig. 3 is а dea 
of the manner of securing’ the also 
supporting and anchor cales tothe bal. 
Toons, Fig. 4 i an enlarged cross sention of 
Фе swivel connection shown in Fig. 3, ig. 
fs top plan view of tho renforcig braces 
‘onthe erem, Fig. 6 i an ее of the 
same and Fig, 7 is an end view of the struc- 
fue shown in Figs ô and б. 

‘Referring to the drawings, in Fig. 1 there- 


for a similar | 


of, a plurality of balloons 1 of any suitable. 
type is shown, each of which embodies hol- 
low metallic elongated gas tanks 2, extend- 
ing from the rear of whieh are single, 
idly affixed rudders 3, while on the sides 55 
stationary lifting 


of the tanks gre secure 
planes 4. 
To the bottom and slightly to the rear of 


КЕЗИ tan i cud at 
able swivel 5, by which the anchor ropes 6 во 
and the suspension ropes 7 for the metalic 
Conductor 3 are secured to the balloons 1 
о ont i aired 
in Pigs, 3 and 4, but any type ean bo vs 
Ghat embodies the eset features shown 
therein, 
ые кнн joint illit const jn the 

изе plate 0 having a looped portion 10 in- 
tegral therewith and, projecting from the 

per face thereof, Secured tothe loop 10 70 
is a set of three light electrically conductive 
supporting ropes or cables 11 which extend 
‘pwardiy-and are secured at intervals to the 
bottom 12 of the balloon above 

The lover or rovoluble member 19 of the 75 


| swivel joint preferably comprises three up- 
| wardly directed eur 


^ arms, 20, 21, and 15, 
respectively, forming at their junction a T. 
shape ae sas чый arms ath upper ek 

emits being’ integral with the plate 23. 
‘The member 10 is revoluble below and con- 
centric with the plate 9, and the bwo mem- 
Ders are lightened in weight by opposed on- 
centric grooves ag shown at 21. Contact be- 
tween said members js made through the 86 
Toller bearings 25, which are carried in the 
opposed coneentrie grooves 20 and 91 of the 
respective upper and lower plates, Further. 
| more, said plates are maintained in coópera- 
и ach other by means oE g 90 

i 28 passing through centrally dri 

hales 29 nd d in ue Ee 
upper plat е drilled hole 30 opening up- 
‘ery into an enlarged recess Be te 
is sunken the nat 32 on the bolt 28. "Two of 
the arms 20 and 29 of the lower revoluble 
member 19 extend in diametrical alinement, 


80 


While from the central point thereof extends 
the third arm 21 abright angles thereto, and 
upward to the plate 100 


10 


15 


E] 


25 


зо 


40 


as d 


“ 


Suspended below the plurality of balloons 
is a hollow rod 35, of any suitable material 
connected at regular intervals such as аб 
points 36, by metallic ropes T, to the alined 
foe 20 and ae of the aaa Joint К S 
ov and 

bat sinaller rod 88 suspended therefrom by 
means of suitable couplings 39. From the 
Tod 38 hangs a wire mesh 40 of any suitable 
Form, such as can be extended over в con- 
siderable age and hich wil oller eom 
paratively little resistance to the passage о 
м metal m such a 
Sereen is preferably rough, sharp or jagged 
Sd а convenient form ‘embodying these 
Characteristics is expanded sheet metal such 
в is used for lathing and for reinforcing 
eonerete construction. Instead of the single 
follow rod 35 alone, applicant contemplates 
the use of reinforcing means (o prevent the 
Duckling of the rod in a stiff wind, such, for 
Instance ag the arrangement of wire ra 
ing shown in Figs 5, 6 and 7 in which cross 
ods 41, secured to the rod 35 at the center 
Thereof are attached to the ends thereof by 
means of stretched wires 49. Between the 
Tode, 41 and the ends of the rod 35 are se- 
fared sets of cross rods 43 which support 
the wires 42 and strengthen the rod 3 at 
Фа many points as they may be placed. 

"For the purpose of maintaining the bal- 
Joons and apparatus suspended therefrom 
Captive, the Nght metallic cables 6 terminat- 
ing downwardly in insulators 45 are em- 
ployed. These insulators in turn are con- 
ected by means of short sections of rope 46 
to the eye 47 of а suitable swivel 48, em- 
beaded in the anchorage 49. 

"When the balloons with the metallic 
screen suspended therefrom are allowed to 
Tice uio one of the higher altitudes, the 
entire apparatus being of metallic construc. 
fion and uninsulated will become energized 
фу со ith he surrounding natal 

arges of electricity. From the above de- 
Scription it is evident (hen that, while the 
sein b on acount of ita ате eet, Pil 

the greatest collecting agent, it wi 
sean that the balloons themsalvos and the 
Suspending wires will also coüperate as one 
large collector, since no parts of which are 
ager E 
thereof. Consequently, when the apparatus 
described has reached an altitude or strata 
of the atmosphere abounding im static 
charges of electricity, an amount of the said 
diets repose ced wi edit upon the 
3 n 

apperats as a Whole and vill be conducted 

jownwardly toward the earth by means of 
fhe various anchor ropes б but will not pass 
into ‘on account of the interposi- 
tion Ej v insulators 45. 


arallel to the rod 28 is a similar | by 


3,014,710 


To use the electrical charges thus ao- 
quired, a plurality of Leyden jars 50, or 65 
ther suitable collectors are supported above 
the surface of the earth and insulated there- 
suits 
51. 


e means as represented 
Either the inner or outer 


70 


Бу means of wires 58. These wires are sei 
cured to the ropes mentioned by means of 
Suitable binding posts 54. 

Tn the device described the anchor ropes 6 
are of substantially the same length, and 
‘when the apparatus is raised to the desired 
йде ang is being blown by the currents 
ОР air, the balloons are turned by means of 
the vanes 8 to parallel relation with each 
other, and furthermore, from the manner 
їп which the device is held captive and the 
collecting net 40 is suspended from the bal- 
Toons, it 8 obvious that said net will at all 
times readily swing into a plane substa 
tially perpendicular to any current of air 
‘acting upon the balloons above. The pur- 
pose of the swivel joint shown in Figs. 3 
and 4 is principally for allowing the bal- 
Toons to readily aline themselves with any 
mew direction of the wind before the ap- 
paratus, including the suspended screen, ean 
Swing about the swivel 48, and said joint 
‘will also prevent the twisting of the ropes Т, 
‘when any rapid shifting of the air currents 


ss 


во 


до 


RI D gi E 
PER EET 
suitable apparatus may be run thereby, such 
as for instance, wireless telegraphic in- 
ЕЕ 
вани 
ee ee 
are of such structure as Чай w within the 
CERES TE аваа 
TII T ы ч 
I claim and desire to Letters Pat- 
eee 
"A collector for charges of electricity, com- 
ав 
et cade 


Each of said supporting means, anchoring 


ш 


зы 


E 


means emanating from а common point to 
cach of sid supporting means, mens ор. 14 
erative to maintain said supporting means 


1014/19 a 


in their normal positions, and means ber | my hand this 28 day of December, A. D. 
tween each of said supporting means and | 1910. 
said gauze to permit each of said support- | 


WALTER I. PENNOCK. 


Witnesses: 
Милаш S. Томе, 
Е. сокал Pewxoox. 
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= Аншотация: 
In this article possibility of transfer of electric energy and/or information to the object isolated from Earth or 
from other carrying-out body on one conductor, and short history of this question is discussed. Some electric 
circuits of such electricity transmission are given and itis defined to what physical mechanism (a single-wire 
electricity transmission). according to the author, corresponds. Attempt of calculation of the transferred 


power and relative loss of energy is made. The author gives possible ways of increase in power and reduction 
of losses, and also protection against an adverse effect of such electricity transmission on a human body. In 
article there is a description of the conducted experiments. Also in article it s possi 
‘acconding to the author, are possible areas of practical application, advantage and shortcomings of transfer 
af the electrie power on one conductor. The author apologizes, that nat ull declared chapters are published. 
Subject very extensive, in essence, rather new area of electrical equipment while there is a work, he decided to 
Take ош that on court of readers that is already ready 


le to read what, 


TABLE OF CONTENTS, 
= Foreword. 

= Chapter 1: The mechanism of single-wire transmission. 

- Chapter 2. Calculation of the transmitted power. 

= Chapter 3. * Efficiency single-wire transmission and possible protection against radiation. 
- Chapter 4 Ways of increasing the transmission power. 

- Chapter 5. A third method of single-wire power transmission 

- Chapter 6, * Our experiments. 

= Chapter 7. Possible uses a single-wite power. 

- Literature, 

* Chapters not ready (at work) 


CHAPTER 1, MECHANISM OF A SINGLE-WIRE ELECTRICITY TRANSMISSION. 


‘The first experiments on transmission of the electric power on one conductor were made at a dawn of formation of the 
theory of electricity at the end of the 18th century. It is possible to find the description of experience in which the charged 
full-sphere (transmitter) connects to the uncharged full-sphere (receiver) one conductor in any solid textbook of physics. 
On the uncharged full-sphere charges flow, it becomes the owner of electric potential and consequently also energies, But 
except as contribution to the theory of potentials and condensers, for development of the theory of a single-wire electricity 
transmission and practical use this experience then brought nothing, 

In 1899 Nikola Tesla in laboratory about the town of Colorado Springs made brilliant experiment on transfer of the 
electric power on one conductor, Ве used Earth as such conductor. The lamps thrust to Earth were lit. On my understanding, 
he made it using, in some measure, the above described experience. Results were reflected in article in the ‘Century 
Magazine’, magazine under Robert Johnson's edition. 

But, unfortunately, demonstrations of experiences are the limit, futher affairs did not progress. And it occurred, owing to 
circumstances, that not depend in him. Further this Titan put a problem more widely. He tried to find a way, and probably 
found, how to transfer the electric power to any given square of space in general without wires by means of resonance 
"swing" of an ionosphere. Made successful experiments in Uordenkliff. Therefore, he is a father of wireless transfer of the 
electric power which now too goes uphill. 

Somewhere around 1981 1, then a young engineer working in one of the Soviet research institutes, in connection with the 
above experience from the textbook, came up with this idea. And what if you take 4 sphere and one conductor? See Figure 
1 
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BUFFER 
ACCUMULATOR, 


‘Two spheres (5 and 6) won't be loaded yet and to be on the receiver (2), and two loaded (3 and 4) one plus charges, and 
‘the second the minus - to belong to the transmitter (1). Then, working cyclically with switches (8 and 9), it is possible to 
‘connect in the first half of a cycle the same conductor the first loaded sphere (3) with not loaded (5), and in the second - the. 
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second loaded sphere (4) with another not loaded (6). Thus, at the end ofa cycle we will receive two loaded spheres on the 
receiver, and charges can be removed from them through the payload (7), having involved the switch (11). We will feed. 
transmitter spheres with charges all the time, having connected them, for example, to the battery, the generator of a direct 
current (10) ог an influence machine. It is the first way of single-wire transfer. Subsequently, in operating time over this 
‘subject, also the second way, and simpler appeared. See Fig. 2. 


E: 
electric charges or it is simple - stores especially as stores aren't obliged to be a spherical form), but (7) we will place 
payload between it and the conductor going from the transmitter (1) now. Working with the switch (8), as well as at the 
first way, we connect alternately stores of the transmitter (3 and 4) to one conductor going to the receiver, The receiver 
store in each half-cycle of a cycle will receive charges of a different sign. And passing charges, every time a way from 
source stores to the receiver store, will make useful work, passing as well through load. Transmitter stores are recharged 
from the generator of a direct current (6) all the tir of transfer of current is provided to these. From the 
further text of article it will be clear that for the second way as load it is best of all to use, a winding of the transformer or 
an electric motor/electromagnet with the rectifier as thermal work won't be made. But if we want to receive, nevertheless, 
on the receiver heat on resistance, this resistance should be connected to a secondary winding of the transformer, and 
primary as it was told above, then to use as load. 

Subsequently, for increase of overall performance and convenience, the scheme 1 and 2 underwent big changes. The 
transmitter in both schemes began to be the following device* See Fig.3. 
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It is necessary to emphasize that here the generator of altemating current (1), but not constant already works. The store 
(3) transmitters from which charges for the conductor going to object of current supply not necessarily are removed has to 
possess big capacity, if receipt of charges from the generator continuously. In this cas it can represent simply thin 
conductor, In case of filtering giving of charges from a source, its capacity has to be such that for a half-cyele not to allow 
‘essentially to fall to potential on it at "fence" of charges through the conductor on the receiver and interruptions in giving of 
charges from the generator. At such option its capacity and respectively the geometrical sizes, ave to be at least 10 times 
mare receiver tore parameters. И interruptions small - that and the sizes modest. And here other store of the transmitter 
called in this article "buffer" (2), connected to its other conclusion even during the continuous operation of he generator 
has to possess rather big capacity and corresponding the big geometrical sizes. Its capacity has to be such that it at the set 
transfer of current potential (generator parameter) during а half-cycle could store so many charges of an opposite sign 
transfered, how many perceives the receiver store. That is in any way it isn't less than a capacity and according to the 
geometrical sizes of the store of the receiver. If it is more, it is only better. On Earth, a very good fit Earth itself - the 
spherical capacitor with huge geometric dimensions. That is, the second terminal of the generator, if conditions permit, the 
easiest way to ground **, The switch (9) in the first scheme (see Fig. 1) it was convenient to replace with a two diode 
switch 'diode fork’ (4) (see Fig. 4). 
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One major feature [W410] is covered in his entire section. 
Two additional features [W4/1] and [W42] ate covered in 
separate paragraphs- 

"The best way to transport an ай mass of specifie compo- 
sition and thermodynamic properties is to allow it to be 
carried by wind currents that exist in natur at that time. 
However, natural wind docs not always satisfy weather 
modification. requirements. The following techniques 10 
dramsport an ай mass are presented. 

(wary 

‘This technique includes creating a pressure differential on 
cither horizontal side of the air mass to be moved. This 

nique is similar to the one discussed in section [WLS], 

n this case in aie mass size and movement are very 
sd. This technique requires unequal distribution of 
energy into two adjacent sides of the а mass to be moved, 
‘This done by unequal concentrations of energies, APS, 
ог energy beams’ dell times on either side of an ай mass. 

(wary 

This case involves concentrating APS trajectories along. 
ıa desired direction of air mass motion. FIG, 6 illustrates this 
concept. Consider the case where ап air mass has no initial 
Jeteral motion component. The objective s to move the ir 
‘mass near 6r to points near бу. First, define this desired 
direction by ап arrow 6v relative to earth 6e, which may be 
inclined at an angle with respect to the local gravity vector. 
Next, imagine a large tube 6 enclosing tbe air mass to be 
moved and with the desired directional arrow 6v along 
паре centerline 63-6. Next, define a sequence of AAPS 
(Gr, 69, бс, d, .). such that the maximum energy 
absorption of each energy beam will be made to concentrate 
near the centerline of the tube (at 6a, 6b, бс, 6d, ete, 
Respectively). АП these APS are estimated by GCSs and 
transmitted as assignments to the SEs 6s on orbits 6 or 6. 
Note: euch 6s point in FIG, б can represent many SEs. These 
SEs will first (at ota) concentrate all their energy beams at 
AAP 6a near point бх. This lange input of energy will cause 
те air mass near ба to absorb the energy and expand rapidly 
in all directions. Assume а constant temperature contour 
(esting from absorption of these energy beams) can be 
presentedby a tear shaped figure labeled бй. Next (ath), 
Tet these SES shift their common aim point to an adjacent 
AAP at 6b. This will result in rapid heating of another air 
mass centered at 66. This will cause another tear shaped 
‘constant temperature contour labeled by 61 Continuing this 
process is like producing a sequence of small "explosions 

Jong the imaginary tube's centerline. The size of cach 
“explosion” is comrolled by the numberof SEs (or energy 
beams) shearing the same AAP at a given time. The speed 
ofthe induced air mass velocity component along бу also 
depends on the spacing and rate of change of these AAPS or 
energy beams dwell times along their AAP trajectories, 
When energy focus reaches the end of the the бу, this 
process зп be repeated again starting near 6x 

This concept сап be explained in another way by consid- 
ering the rows of small circles in FIG. 6. Each small circle 
represents the expansion due to absorption of concentrated 
energy beams at a given location ба, 8h, 6c, . . . cle. The 
Small arrows radiating ош from the center of each small 
ide in FIG. 6 represents the direction of the local air 
Velocity. As the energy center moves from ба to 6b to 6c 

the velocity components between energy centers cancel 
cach other ott, What is lefi over is only the velocity 
component in the desired direction 6v. When the energy 
beams are removed, the surrounding cooler air will nish 
back into the imaginary tube & and push the ай in the 6 
direction. This technique will always introduce an ай mass 
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velocity component in the local vertical direction. This 
vertical velocity component may not be а bad feature in 
many applications, as when moving a humid air mass inland 
and allowing it to condense to rain, The horizontal velocity 
component will move the air mass inland. The vertical 
Velocity component will allow the air mass to move to а 
"icr and colder altitude, This will delay the aie mass's 
condensation into rain until it has reached its desired loca: 
fion I the aie mass has an initial lateral velocity component 
A ten the fral air mass velocity vector ЭК is the vector sum 
ofits velocity vector caused by its initial velocity 37 plus the 
ХУМ induced velocity vocor 3) 

The best way to use this technique is to first create a rising 
column of air near бу using techniques described in section 

^50]. Next, simultaneously applying the teachings at 

0] and [W42] will cause the sir mass inside the 
imaginary tube 6 to feed to the rising ай column created by 
NS 
[AP]: Features Relating to Satellite Weather Modification 
System (SWMS) Applications 

"There are five major features [ALO)-{A301} [AGO] 
respectively covered in separate sections, There are a foal of 
16 (-040+3404845) additional features respectively cov- 
ered in separate paragraphs. These additional features эге: 


TAL. — [AS 
ИЯ 
Төл]... [265], 


Some SWMS applications are designed о employ various 
Combinations ofthe basie weather mediation techniques 
describe in section VS, Other applications ae related ю 
nergy supply and solar powered airplanes (FIG. 4). All 
pplication are designed о otier unique and useful services. 
Al applications are selected to have the potential io compete 
засаа in te rel нараз wor. Some of tse 
SMS applications are sated in FIG. and deerbcd 
tele 
V9.1 [AMEE Features Relating t Increasing Precipitation 

Оле major feature [ALO] is covered in this section: 

(aio 

High humidity ай ases ме created by application of 
techniques specie ia sections [WIS] AND [ЭЛ] over 
Nt зиев 7x 10 cause cloud formation, Cloud temperas 
{ues are maleated а covered insects (FO), 
[УЗО] and [W42]. The air mass i alowed to move to 3 
desind cao by arl wind ситон o by techniques 
specified in sections [W3/0], [W4/1] and [W4/2]. The cloud 
is ЕП to cool down by a natural cooling process. This 
‘Produces precipitation over the dese are. This wechnique 
in be applied 1o many dy regions of the worl. Potentia 
Spplicatn regias ar in ouem California y, norem 
Tipi Ts че. 
Y92 Omitted 
УУЗ [A31 } Features Relating to Creating Whiriwinds 

One major cnr [ANO] covered in thik section: Tee 
additional features (АЗ, 77. [ABA] are covered in 
Separate paragraphs. 

[rem 

Techniques specified in section [W310] or [W40] an be 
sed io move io air ase орда directions (or mihe 
тапк tection bul at different speeds). These air mansos are 
IG by a smal distance, This process wil reste a Whi 
"ind ога small tomado 

tasa 

Акта tbe movement of one of the ай masses can 
be de 1o natural causes 

tasa] 

Whirlwind or tornado srengih can be increased 
esr) by combining and calling many smaller hi 
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The switch (11) (see Fig. 1) in the same scheme was not necessary. 
So, we will consider the modified schemes. The scheme for the first way of an electricity transmission is submitted in 
ig4, and for the second in Fig.Sa. In the first way, for the smoothing proceeding through loading (8) (see Fig 4) current, it 
useful to connect the condenser (7) (see Fig. 4) parallel to this load. And as for the second way if we want that through 
load current of one direction began to flow, it is possible to use the diode bridge (6) (see Fig, Sb) and, besides, for 


‘smoothing to connect parallel to load (4) (see Fig.Sb) the condenser (7) (see Fig.5b). This scheme is submitted in Fig Sb, 
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It is necessary to tell that as work on this subject didn't include in the plan of works of my scientific research institute, 
and I saw off it as а hobby, it moved ahead extremely slowly. During the researches | often went on consultation to 
Candidate of Physical Sciences Kirsanov Boris Petrovich and he made a big contribution to development of schemes and 
theories. In 1981/3 years I with Kirsanov В.Р. submitted applications for inventions [5,6](photocopies at the end of the 
article) But experts of VNIIGPE didn't grant to us certificates, having referred to the low transferred power in our pilot 
шай executed according to the scheme of Fig. 4. But we experimental installation collected for the only purpose - to prove 
‘course of current in load, possibility of that was denied by experts absolutely at the first stage of ours with them 
‘communication. Then (in 1989) I with assistance of Kirsanov B. P. wrote article to the Inventor and Rationalizer magazine. 
[1)(photocopy at the end of the article). Soon after publication of my article it became clear that in parallel with us this 
subject is developed also by other people. 

Group of inventors under the leadership of S. V. Avramenko under the auspices of Moscow Scientifically - Research. 
Electrotechnical Institute collected and experienced installation on transfer of the electric power on one conductor [2,3] 
This installation is very similar on thought up by us with Kirsanovy B. P. and published in the magazine [1]. In this article 
this installation is represented in Piet 4. They claimed that they made it before date of issue of our article. And that 
‘submitted the article to the same magazine, but didn't publish it. 1 won't argue with it, 1 will tell only, as at us before the 
publication installations too were collected and applications for inventions are submitted. 1 do not know how things are 
going with the priority, but that they are in the works, after our meeting and reading my article about something we have 
not mentioned, I think it ugly 

As for their works, I think that they placed accents not there. Too great value was attached to a two diode switch ‘diode 
fork’ though the same results can be received and without it with synchronous switches. They worked (their installation) at 
very high frequency. Subsequently from the text of this article it will be visible that it reduces efficiency of transfer and in 
general is harmful. But they collected very impressive pilot unit , 1 myself personally observed - it was possible to light the 
glow lamp. 

Great merit of this group of people I see that they first drew attention to the fact that the single-wire transmission of. 
electricity resistance of a conductor does not affect the transmit power. Furthermore, the transfer of electricity and do not 
affect the small gaps in the conductor em. [4]. And 1 do not understand why these inventors have not submitted an 
application for discovery in the field of physics. As far as the physical process, it can be assumed that we are faced with a 
different mechanism of passing an electric current through a conductor. The charges are on the outer contour of the 
conductor, seeking to redistribute equipotentially throughout, even very distant surface. They do not go into the conductor. 
and not get hit by the vibrating atoms of its crystal lattice. Nothing however retards the electrons and the conductor. 
resistance is negligible regardless of its thickness and the material from which it is made. In experiments carried out in the 
writing of this article, such a property is supported by a series of experiments... In addition, if the free electrons are facing 
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a narrow "abyss" - a break in the conductor, the repulsion "accumulates" neighboring electrons helps them to "jump" 
through the “cleft” and "land" to "sparsely" surface. 

As for later works, Kosinov N. V. article is interesting [2]. I consider this work among works of other authors the most. 
advanced, it is possible to see the scheme very similar on presented on Pict. Sb. Here for the first time, if to speak about 
works of other authors, in an explicit form there is a receiver store called for some reason "antenna". However, at such big 
frequency at which as I suspect, experiments and about which they for some reason "modestly are silent" were made, most 
likely it already radio frequencies, such name arises by itself. And that is "still interesting", about its (store) of a role in this 
work, for some reason, it is told nothing. And in general, looking through literature on this subject I see that as stores 
connecting wires, and authors of works, it seems, even serve don't guess their such function. Stores with small own. 
capacity, like wires also will be suitable for high frequencies, but whether here it is worth working with high frequencies is 
a big question 


NOTES. 
* For the elementary experiments as the transmitter it is possible to use one conclusion of the socket of the household 
power supply network, i.e. to insert one conductor into the right opening of the socket (it is a phase). But, as їп a household 
network low frequency, current will go very small and it is necessary "to arm" for its registration with the 
microampermeler. It is possible to connect instead of the microampermeter the condenser / (plus the rectifier) and to load it 
some minutes then to pull together its connections wires and to observe a spark. 
** Just the household network is grounded or connected to big electric capacitance. 


CHAPTER 2. CALCULATION OF THE TRANSFERRED POWER. 


Calculation is made for low frequencies of an electricity transmission, For high there will be differences. The main is that 
the geometrical sizes of stores of the receiver will cease to influence the accepted power as these conductive bodies won't 
‘manage to be filled for a hall-cycle with charges. It is confirmed in work{ 10), 


CALCULATION OF POWER FOR THE FIRST WAY OF A SINGLE-WIRE ELECTRICITY TRANSMISSION. 


We will take an interval of time (t) equal to a half-cycle (t=1/2) of the frequency (nu) of switchings of the direction of a 
current of charges at a single-wire electricity transmission. This time throughout which the store of the receiver is 
connected by the conductor to the transmitter store possessing at this stage charges of some one sign, or "+" or "-". And 
these charges are redistributed so that to form an equipotential surface, i.e. charge the receiver store until electropotential 
on it isnt equal to transmitter store electropotential 

Stores, in all schemes provided in article are condensers which one facing is a surface of their physical body, and other- 
infinity. Therefore, according to a well-known physical formula for the condenser, we can write thatthe charged store. 
possesses energy (W1), calculated on a formula (2.1). 

(2.1) WI = Cx Phi squared/2 

Where С - the electric capacity, Phi - potential, 

While capacitor charging time (tau) is defined by (2.2). 

(2.2) Tau = rx C, where r - resistance of the conductors going to the condenser. 

As it was stated above, according to a series of experiments of N. (the same can be read and in works of other authors [2, 
3]) follows that at a single-wire electricity transmission resistance of the conductors going to the store is insignificant a 
litle. With what physical process it was possible to explain it, it is specified in Chapter 1. Therefore, it is insignificant a 
litle and time of charging of the store (condenser). According to it, it is possible to fill a surface of the store which is on the 
receiver almost instantly. But what follows for calculation of the transferred power from here? And that we can reduce 
somehow time of a half-cycle (t) considered by us at calculations follows from this and respectively increase the frequency 
of an electricity transmission (nu), after all they are connected by a formula (2.3): 

(23)nu=1/T= 121, or t= 1/2nu 

the store of a receiver will always manage to be loaded in tim 

The basic formula for the power (P1) says: 

(2.4) PI = WI/t Reducing (t) we increase the transferred power. We will substitute in a formula (4) expression for (1) 
from a formula (2.3). We will receive: 

(2.5) PI = 2 x nux WI 

So itis possible to draw a conclusion. The transferred power is directly proportional to the frequency of an electricity 
transmission (nu). Now question. To what level we can increase frequency? Restrictions "from above" following. At 
increase of frequency losses on the electromagnetic radiation of a wire grow, and they grow in proportion to not the first 
degree of frequency, as the power received by the receiver, and the second. We will deal with this issue in more detail later 
when we consider electricity transmission КР. in Chapter 3. Besides, the high frequency and respectively strong. 
electromagnetic radiation, can negatively affect in the medical plan the population of areas where the similar electricity 
transmission will be carried out. Too high frequency will be included into area of radio frequencies and will create 
hindrances of broadcasting and a special radio communication, Well and technical capabilities of the transmitter of the 
electric power, especially powerful, have some restrictions at creation of too high frequency. 
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Now we will consider other aspect. Influence of the geometrical sizes of the store , on the power received by this 
receiver. The best, in respect of the maximum electric capacitance at the minimum size, a form of the single store is a form 
of a sphere. Afterall at such form charges don't flow down from acute angles. But also other bodies with the carrying-out 
surface will accumulate charges. In calculations, nevertheless, as they have the general character, we will accept that we 
have a store of a spherical form. According to a well-known formula, the capacity of the spherical lonely condenser (C) it 
is equal: 

(2.6) C= 4x Pi x epsilon zero x R 

Where epsilon zero - electric constant, and R - sphere radius. We will substitute this expression in a formula (1). We will 

(2.7) WI = 4 x Pix epsilon zero x R x Phi a square / 2, or after reduction: W = 2 x Pi x epsilon zero x R x Phi square 

We will unite formulas (2.5) and (2.7) now and we will find expression for power. 

(2.8) PI = 4 x Pi x epsilon zero x nu x R x Phi square 

We see that the transferred power P is proportional to the geometrical sizes of the store of the receiver (to sphere radius - 
R). 

We will consider one more factor - electricity transmission potential. From the received formula (2.8) it is visible that the 
power of an electricity transmission P is proportional to the potential of Phi on the receiver store in the second degree. Now 
restrictions on potential. They are connected with safety of the people dealing with such electricity transmission and with 
loss of energy on the "crown" and leakage of electrons that we will consider later in Chapter 3. Later we will consider 
intake option where high potentials are only in its isolated part, and the current transfer conductor intended for it are under 
the usual not alternating (plus / minus) life-threatening potentials. Here it should be noted that though Nikola Tesla also 
opened that current of high frequency isn't dangerous to the person, if frequency is higher than 700 Hz in case of any 
potential, but there are sudden interruptions in electrical power supply, and also switching on and switeh-ofls. The pulses 
resulting from it can be very dangerous. Therefore, I believe ,that insulation is all the same necessary even if we will decide 
to work at high frequency. 

‘One more aspect. The formula (2.8) is fair for vacuum and is only approximate for the air environment (where dielectric. 
permeability is very close to unit). After all the formula (2.2) on which we base calculation is written for a lonely sphere in 
vacuum. If we surround the receiver store with a cover, the formula for power will be already another. Store capacity.and 
trasmited power, will raise if to surround it with the isolating cover with a big dielectric permeability (epsilon). We will 
remember a formula for the spherical condenser: 

(2.9) C= (4 x Pi x an epsilon x an epsilon zero) / (Ма - 1/5), 

Where a - the radius of the internal sphere, b - the radius of the external sphere. Here, for example, a ferroelectric material 
has coefficient of dielectric permeability about 10 in the fourth degree. But it doesn't mean that power will increase in the 
corresponding number of times. It would be fair only for ће two-superficial condenser where all space between facings is 
filled with dielectric. In our case, one facing is a surface of the store, and the second - infinity, and we can't fill all infinite 
space with dielectric. Therefore also dependence will be weaker. 

Series of experiments of N... shows that the cover from material with big dielectric permeability positively influences 
amount of the energy transferred to the store, These researches aren't finished yet and within my laboratory conditions. 
hardly in general will be qualitatively executed. But so far all of us can accept that the transferred power depends on 
thickness of a cover of the store of the receiver and on dielectric permeability of material of which it is made. We will 
reflect it in a new formula, 

(2.10) PI = КІ x f (d, epsilon) x nu x R x Phi a square 

Where: 

KI - coefficient, approximately equal (as not all stores of receivers will be the correct spherical form) 4 x Pi x epsilon 
zero. КІ is approximately equal = 1.11 x 10 to the minus tenth degree. 

T- function, with parameters: d - receiver store cover thickness, an epsilon - dielectric permeability of material of which 
the cover is made. f> 1. 

So, we "will sound" a final formula. Power of single-wire transfer grows in proportion to a potential square on the line, 
transmission frequency and to the sizes of stores in the first degree and it is influenced positively by the isolating cover of 
stores (the more thickness and dielectric permeability of material, the better). 


It was calculation for the first way of a single-wite electricity transmission. We will consider as affairs with a power for 
the second way are. 


CALCULATION OF POWER FOR THE SECOND WAY OF A SINGLE-WIRE ELECTRICITY TRANSMISSION. 


We will define the energy received by object for a half of the period of fluctuations of potential on a power line. It is 
natural that all this energy is spent in the load located between a transmission line and the store. Work (A) of movement 
charges (Q) in electric field is defined by a formula: 

Q.11) A = Ох deltaPhi , 

where deltaPhi - a potential difference of the store of object and the line. To start any half-cycle of transfer, on the line 
and on the store there will be potentials of a different sign, each of which on the module is equal to Phi. Potential difference 

deltaPhi 
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Ви, in process of leakage of charges from the store and their passing through the load, potential on the store, we will call 
it (Phi2) changes therefore deltaPhi is function of quantity of charges on the store. We will write down it so: 

deltaPhi = F(Q) 

Potential on the line at the movement of charges won't change, as annihilation of charges which now on the line, from. 
revenues to the line of charges of other sign, all the time is compensated by giving to the line charges from the generator. 

From the point of view of power, process of passing of electrons through load can be divided into two stages. The first 
stage where work (AL) will be made - this movement of all charges from the receiver store (we will assume negati 
charges) through the load to a power line. This process happens to а total disappearance of charges of this sign on the store 
and, according to it, transformation of its potential into the zero. The second stage where work (A2) - this passing through 
load of charges from the line will be made (in our example positive) to the receiver store before establishment of potential 
on it (positive) equal to the potential on the line. Thus, the general work or energy (that inthis case the same) which is 
obtained for a half of the period on the load: 

(2.12) W2 = Al + AZ 

Despite the fact that we are talking here about the two stages of the process, in fact, in terms of movement of electrons - 
it is continuous, and the electrons will flow in one direction only. I's just a matter of determining the sign of the charge. 

Lets try to calculate the work АТ 

Elementary work (its differential) wil be equal to the multiplication of the potential difference deltaPhi on the 
elementary charge (differential О). 

(2.13) dA1 = deltaPhi (Q) x dQ = F(Q) x dQ 

As already mentioned above, the potential difference is a function of the charge on the store F(Q). Let's see how this 
function can be expressed. With the leakage of charges through the load, it decreases. The potential ofthe store (Phi2) is 
determined by the following formula. 

(2.14) Phi2 = Q/C, then 

(2.15) F(Q) = Phi -(-Fi2) = Phi + Fi2 =Р + Q /C 

Substituting this expression into (2.13), we obtain: 

(2.16) dA1 = (Phi + Q / C) x dQ 

In order to define work A1, we have to take the integral of the expression within the following limits: lower = 0, and the 
top, equal to the maximum (initial) charge that is Qmax = C x Phi. After the corresponding calculations which are 
excessive for bringing here, we will receive: 

(2.17) Al = Phi square x C + Phi square x С/2 

Now lets calculate the A2. 

Work or energy of movement of charges, as well as for A1, is determined by a formula (2.11), The potential difference 
between the line and the receiver store (deltaPhi) is also a function of the charge on this store. Let's see how in this case is 
defined Е (Q). During all process, including at its beginning, potential on the line = Phi. РМ? store potential is equal in the 
beginning 0, but in process of receipt on it charges which pass a way from the line through load, potential grows. Phi2 is 
defined by a formula (2.14). Its final value will be Phi. For a potential difference or F(Q) the following formula has to be 
fair, 

(2.18) F(Q) = Phi - Phi2 = Phi - QIC 

Elementary work (dA2) is defined by a formula (2.13). We will substitute in it the expression which is just received by us 
for a potential difference, i.e. a formula (2.18). We will receive: 

(2.19) dA2 = (Phi - QIC) x dQ 

In order to define work A2, we have to take the integral of the expression within the following limits: lower = 0, and the 
top, equal to the maximum (final) charge that is Qmax = C x Phi. After the corresponding calculations which are excessive 
for bringing here, we will receive 

(2.20) AT = Phi square x C - Phi square x C / 2 

То find the general work or energy emitted on load for a half of the period of an electricity transmission (W2) we. 
substitute Al and A2 values in а formula (2.12). We will receive 

(2.21) W2 = Phi square x C + Phi square x C/2 + Phi square x C - Phi square x C/2 = 2 x Phi square x C. 

We will compare this formula to a formula (2.1) for the first way and we will see that the energy for a half period 
received by the object of a current supply at the second way grew by 4 times. We can write down. 

(222) W2 = 4x WI 

As all the rest in calculation of power remains the same, it is possible to write down that the power (P2) too grew by 4 
times. Besides, at the second way we receive "bonus" - it isn't necessary to have two stores on the receiver, only one and 
the same size. 

(2.23) P2=4x PI 

We can write for the second method, the formula similar to the formula (2.10), only take into account the increase in the 
power coefficient. K2 = K1 x 4 or approximately equal to 4.44 x 10 in -10 degrees, So, power for the second way is 
expressed by a formula: 

(2.24) P2 = K2 x f (d, epsilon) x nu x R x Phi square 


CHAPTER 3, EFFICIENCY OF SINGLE-WIRE TRANSMISSION AND POSSIBLE PROTECTION AGAINST 
RADIATION. 
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Efficiency of power transmisson can be defined as follows: 

Efficiency = (received power / power line input) x 100% 

We introduce the notation: 

Pr received power of the receiver. 

Pl - losses in the power transmission process. 

Power line input- Pr + PI 

Now the expression for the efficiency can be rewritten as follows: 

G-I) Efficiency = (Pr/ (Pr + PD) x 100% 

For ease of calculation, let's divide the numerator and denominator of this formula on the Pr. 

(32) Efficiency = (1 / (1 + PL/ Pr)) x 100% 

Let's denote the ratio PI / Pr as the alfa, 

alfa = PL/Pr, 

Then formula (3.2) is as follows: 

(33) Efficiency = (1 / (1 + alfa)) x 100% 

We see that change of all function completely depends on changes of a ratio of PI / Pr= alfa. For ensure of high 
efficiency, "alfa" shall aim to 0, then efficiency will be hundred percent. How to calculate the "Pr" (the power received by 
the object receiver) we set in chapters 2 and 5, it is possible to look at formulas (2.10), (2.24) and (5.26). As for "PI", here 
we can be guided by the following provisions. 

a) Losses on corona discharge and electron leakage, Because of the relatively low voltage on the line (we have introduced 
this limit for safety reasons), the corona discharge is not possible, and electron leak is very small, and these losses cannot 
be taken into account, 

b) Heating the wire losses - are virtually absent, since it has no resistance to the motion of electric charges. This has been 
repeatedly described above. 

*) Losses on the mechanical oscillation of the conductor. (Repulsion from the magnetic field of the Earth). These losses 
are due to their insignificance cannot be taken into account (after all, small currents). 

£) Losses from radiation of electromagnetic waves. 

"This is the main power losses in this method of transmission, 

Every conductor with alternating current radiates electromagnetic waves, and with increasing frequency energy emitted 
waves increases sharply (in proportion to the square of the frequency). Electromagnetic waves permanently move away 
from the wire, and therefore the energy consumption of the radiation waves are the transmission system losses. The 
radiated energy depends on the amplitude and frequency of current as well asthe length of the conductor. The total average 
power "Nav" emitted by segment conductor with current (short antenna), in which the length "L" is much smaller than the 
wavelength, is equal to [12] 

(3А) Nav = Mu zero x L square x Omega in a square x Lin a square / (12 x Pi x C) where 

Mu zero - a magnetic constant 

Mu zero = 4x Pix 10 in minus 7 degrees. 

Pi -constant = 3.14 

Omega - frequency. 

T- maximum current. 

C - light velocity. 

Substituting in this formula the values of the coefficients and the speed of light, and taking into account that Nav = PL, 
and the frequency in our article was usually designated as "nu", it is possible to re-write it in the following form: 

(3.5) PI = 1.11 x 10 at minus 16 degrees x L square x nu in square x I in the square 


LETS DERIVE THE FORMULA FOR "ALFA" IN THE SECOND TRANSMISSION METHOD. 


Here we give the power received by the receiver of the object "Pr". For the second transmission method, we derived a 
formula for it in Chapter 2, this is formula (2.24) 

(224) P2 = K2 x f (d, epsilon) x nu x R x Phi square 

Where 

f- function, with parameters: d - thickness of the shell of the collector of the receiver, epsilon - dielectric permeability 
the material from which the shell is made. f» 1 

R - is the radius of the receiver store 

Phi = is the potential on the transmission line 

jual to 4.44 x 10 at minus 10 degrees. (K2 = 4 x K1) 

2" by "Pr" , then the formula (2.24) takes the following form: 
(8.6) Pr = K2 x f(d, epsilon) x nu x R x Phi square 

In order to write the relation of formulas (3.5) and (3.6), we must reduce them to uniformity. For this, we express the 
current "I" in (3.5) in terms of other parameters. 

GD1-Q/(/2) 
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Where "T" is the power transmission period (of the line potential change). Since the frequency пи = 1 / T, formula (3.7) 
сап be rewritten in the following form, 

G.8)1= 2 x mux Q 

"Q" can be expressed through the capacity of the receiver store and the potential on the power line. 

G9) Q - Cx Phi 

here C = K1 x f(d, epsilon) x R (watch G1.2 formulas (2.9) and (2.10)) 

we will rewrite a formula (3.8). 

(8.10) 2x KI x nu x f(d, epsilon) x R x Phi 

Substitude the derived value for "I" in a formula (3.5). We will receive 

(8.10) 2 x KI x nux f(d, epsilon) x R x Phi 

Substitude the derived value for "I" in a formula (3.5). We will receive 

G.11) P= 1.11 x 10 at minus 16 degrees x L square x nu in the fourth degrees x 4 x KI x K1 x f (d, epsilon) x f (d, 
epsilon) x R x R x Phi x Phi 

Recalling that K2 = 4 x K1, we give here the formula for the received power, the transformed formula (3.6): 

(8.12) - 4x KI x f(d, epsilon) x nu x R x Phi square 

Now we can write а formula for "alfa", which is the ratio of the right-hand sides of formulas (3.11) and (3.12). 

(3.13) alfa = PL/ Pr = K1 x 1.11 x 10 in minus 16 degrees x L square x nu in the third degrees x f (d, epsilon) x R- 

We substitute here the value for KI = 1.11 x 10 in minus 10 degrees. 


(3.14) alfa = 1.23 x 10 in minus 26 degrees x L square x nu in the third degrees x f (d, epsilon) x R 


WE WILL DERIVE THE FORMULA FOR "ALFA" IN CASE OF THE THIRD METHOD OF THE ELECTRICITY 
‘TRANSMISSION. 


Here T for the formula (3.5) will be defined as follows. 

GIS)1-2xmixQ 

this formula is similar to formula (3.8) for the second method, but'Q for the third method is defined differently. 

G.16) Q= Cx (Phi m + Phi D, 

Where Phi m' is the potential of the charging device (an electrostatic machine), And Phi lis the potential on the 
transmission line (corresponding о РЎ for the second method) 

“The formulas for capacity are similar 

C= KI x f(d, epsilon) x R 

We write the expression for the current: 

(17)12 x K1 x nu x f (û, epsilon) x R x (Phi m + Phi 1) 

We substitute "I in the formula for the lost power (3.5) with this expression. We get: 

G.18) PI = 1.11 x 10 at minus 16 degrees x L square x nu in the fourth degrees x 4 x КТ in the square x f (d, epsilon) in 
the square x Rin the square x (Phi m + Phi 1) in the square 

Now we give here the power received by the receiver of the object Pr. For the third electricity transmission method, we 
derived а formula for it in Chapter 5, this is formula (5.26) 

(526) Pr- 2x nux KI x f (d, epsilon) x R x Phi x (Phi m + Phi I) 

Now we can write a formula for alfa, which will be the ratio of the right-hand sides of formulas (3.18) and (5.26). 

(8.19) alfa = P1 / Pr = 2 x KI x 1.11 x 10 at minus 16 degrees x L square x nu in the third degrees x f(d, epsilon) x R x 
(Phi m + Phi ) / Phi 

We substitute here the value for. 


111 x 10 in minus 10 degrees, 


(320) alfa = 2.46 x 10 in minus 26 degrees x L square x nu in the third degrees x f (d, epsilon) x R x (Phi m + Phi 1) / Phi 
1 


Since the third method of single-wire transmission requires an electrostatic machine, a battery and a DC motor in the 
receiver, we must also take into account their efficiency. And since the efficiency of the battery and the motor is rather low, 
on the average 85 and 83 percent respectively, then they, and not the calculated efficiency on the basis of radiation losses, 
will determine the efficiency of the third method of electricity transmission. We will see this, considering the calculation of 
the example given in this chapter. 


Mean values: 

DC motor efficiency = 83% 

Battery efficiency = 85% 

Efficiency of the electrostatic machine - it was not possible to find the value in the literature. However, what I want to 
note: if you do not take into account the friction of the brushes (in a large machine, this is a miser), then the main losses 
will go to the friction of the discs about the air. Leakage charges will be small due to the intended isolation of the stores. 
There are no braking force fields in the machine, so the efficiency will be high. 
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Recall the preliminary condition of these calculations: 'L' must be much smaller than the length of the radiated wave. 
We will provide the table of lengths of waves "VL" and the frequencies "Fr" corresponding to them here. VL and Fr are 
related by the following relationship: Fr = c / VL, where C is the speed of light, 
VL, m 
-3000000m 


EXAMPLES. 


EXAMPLE NI 

Suppose we have a working room with robots that receive electricity for their work, We will use the third method of 
electricity transmission. The room is equipped with an electrically conductive floor, and the robots themselves contain 
electric receiver and built- in electric intakes that comes into contact with the floor. The floor measures 100 x 100 m. 
‘Transmitters will be on the edges of the floor. Then L max = 100m. In order to comply with the above condition, i.e. L 
(antenna length) should be much smaller than the wavelength of the radiated wave-VL. Assume that VL min = 1000m ( ten 
times more than L max ). Let's calculate Fr max , it will be 300 kHz. Let the geometric dimensions of receivers stores in 
robots be real and amount to 1 m in diameter. We use the existing Vimschurst electrostatic machine, The electrical potential 
on the receiver's stores (with insulating sheath) will be equal the potential on this machine and will be 300 kV. The voltage 
on the power line (and this is the floor), we agreed to use only safe for life and equal to 220 V. 

Lets answer the following questions: 

1) What maximum power can be transmitted to each robot ? 

2) What is the efficiency of the power line ? 


To answer the first question, et us use the formula derived by us in Ch. 5, which determines the power transmitted by the 
third method of transmission. This is the formula (5.26) 

(526) P3 = 2x Nux KI x f(d, epsilon) x R x FI x (FM + FL) 

Where: 

KI - coefficient, approximately equal (as not all stores of receivers will be the correct spherical form) 4 x Pi x epsilon 
zero. КІ is approximately equal = 1.11 x 10 to the minus tenth degree. 

T- function, with parameters: 4 - receiver store cover thickness, an epsilon - dielectric permeability of material of which 
the cover is made. f> 1 

R- is the radius of the store. In our example it is 0.5 m. 

Fl is the potential on the transmission line (its absolute value), in this case, equal to 220V. 

Fm is the potential on an electrostatic machine or some other device of an object receiver that recharges its drives (also 
its absolute value). In this example, equal to 300kV. 

Nu is the frequency equal to Fr max = 300 kHz. 

We substitute these values in the formula. We get РЗ = 2199.4 W or about 3 horsepower. Thus, we will be able to give the 
robots enough power, 


Now let's compare what would have happened if we had used the second method of electricity transmission. The formula. 
for the transmitted power for this method was derived in Ch.2. This is the formula (2.24). 
K2 x f(d, epsilon) x nu x R x Phi square 


f- function, with parameters: d - thickness of the shell of the collector of the receiver, epsilon - dielectric permeability of 
the material from which the shell is made. f» 1 

R- is the radius of the reciever store. In our example it is 0.5 m. 

Phi - is the potential on the transmission line 

Phi = Fl = 220 V 

КО - is approximately equal to 4.44 x 10 at minus 10 degrees. (K2 = 4 x K1) 

Nu is the frequency equal to Fr max = 300 kHz. 

We substitute these values in the formula. We obtain P: 


22 W, i.e. Incomparably less transmitted power. 
CHAPTER 4, WAYS OF INCREASING THE TRANSMISSION POWER. 


Goal is -to create a single-wire electricity transmission, powerful, safe for a human body, at the small sizes of a current 
collector and at high efficiency and low cost 


Chapter 2 has a formula of power. Frequency and potential increase power, but ав it was already specified, there are 
restrictions. High frequency reduces efficiency creates strong electromagnetic radiation and hindrances, and a lot of 
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potential on the line may cause a fatal electric shock. In each case it is necessary to define the maximum potential on the 
line, and the maximum transmission frequency. In some cases, we will be ready to sacrifice high efficiency for increasing 
transmission power. For example, if the line goes through the taiga or in the desert, and the potential can be increased by 
high-frequency interference and electromagnetic radiation will not cause much harm, if you set the warning signs. But in 
the city it's different. In some cases, for example for electric transport transmission line should be no isolated because of 
the current collectors, respectively, and the potential to be safe. If the transmission line very long, too high frequency can 
lead to that charges for a half of a half-cycle won't manage to reach the store the receiver as a long wire has inductance 
which will work for delay. It can be explained from the point of view of the theory of an electrical oscillating circuit. In this 
case we have a sequential oscillating circuit with the certain natural frequency determined by values of capacity and 
inductivity. Capacity is a capacity of the receiver store (depends on the geometrical sizes), and inductivity is defined by 
length of a wire (line). It is known that the largest amplitude will be when the stimulated frequency (transmitter generator 
frequency) is equal to the natural frequency of a circuit determined by Thomson's formula. When the stimulated frequency 
is greater than the natural frequency, the value of the transmitted current decreases. A long wire has a large inductivity and 
will decrease natural frequency of the circuit. With the usual current transmission for small distances and with small 
geometric dimensions of the drives, we are always "not reaching” to the natural frequency of the circuit, therefore, as the 
frequency increases, the transmitted power increases, as shown earlier in Chapter 2. 

Store capacity and consequently also transfer power, will increase if to surround it with the isolating cover with a big 
dielectric permeability (epsilon). In each case we define what material, firm or liquid will suit us depending on high cost, 
technical capabilities of performance and the demanded isolating properties. 

Possible to use different physical effects and devices to inerease the amount of charge received at halftime (of frequency 
period). According to the author, suitable Hall effect (the author has even experimental design in this area) and "Stop 
revolving coil” - as it was first used in the experiments 1.1 Mandelstam and N.D.Papaleksi and later in experiments 
R.CH.Tolman T.D Stewart 

"The author has planned some more improvements (for example poly-cascade electric circuits) of an electricity 
transmission (increase in power) which need the experimental verification. 

Besides, there is one more option - to apply "the third way of an electricity transmission", though it and more difficult for 
technical realization in devices, than the first two. 


CHAPTER 5, A THIRD WAY OF A SINGLE-WIRE ELECTRICITY TRANSMISSION. 


‘The idea is that for small (comfortable) geometric dimensions of the store of the receiver it would be placed at the half of 
period a large number of charges, much bigger, than it can place at safe potential on the line. And, potentials on object can 
be and much more, than on the line. It is admissible from the point of view of safety measures. As the small device of the 
receiver can be insulated carefully is a small space. But all of a transmission line is very difficult and in some applications 
as it was stated above, it just also has to be without isolation. This large amount of the charges will be "pumped" through 
the load toward the transmission line carrying the charges with opposite sign, and despite the fact that we have to expend 
energy in the beginning (to charge the receiver store) the total received by the load energy will be more than in the first two 
methods. 


We will define this way so - giving of charges to object at safe potential on the line to the object stores, which are 
previously charged to higher potential, through the loads (which are on object), and charges on stores have to be an. 
opposite sign, in relation to transferred, 


"This method has been presented long time ago in [1], but was then not well explained.In order to understand how it 
works, let's solve the small problem in physics, it is shown in Fig.6. 
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TERMS AND CONDITIONS: 


In the transmitter (1) there is a electrically conductive sphere (3) very big sizes which radius we will designate (R1). On 
it there are many electric charges, and it is loaded to the potential (Phil). It is small potential and it isn't deadly to a human 
body, Further, the transmitter is connected by one conductor with the receiver (2) in which too there is a electrically 
conductive sphere (4), but already very modest sizes convenient, say, for the moving object of a current supply. It via the 
switch (5) and through load (Z) is connected with the line. Radius of this sphere we will designate (R2). We can write that 
the radius (R1) is much more (R2). The switch is meanwhile opened. The sphere of the receiver is previously loaded to the 
potential (Phi2). And this potential is very high much more on the module, than the potential (Phi). 1 think that makes 
sense to load this sphere (4) by means of an electrostatic machine”. Charges on a sphere of the receiver (4) are opposite on 
a sign to charges of a sphere of the transmitter (3). Previously having loaded a sphere of the receiver (4) we spent enemy. 
(лето), Now we close the switch (5). What will occur? The author believes that all charges from a sphere (4) through 
load (Z) will low on a transmission line оп а sphere (3). And, potential on а sphere (3) and on the line will practically not 
change as a sphere big and has many charges. After all condenser potential, as we know, is defined by а formula: 

(51) Phi=Q/C, 

where Q - amount of charge, and C - capacitance 

Since we chose sphere large geometric dimensions (large R), it has a large capacity (because C = 4 x Pi x epsilon x 
epsilon zero x R) and has а large number of charges. Therefore, а small increase or decrease of the charge, which is 
necessary for the "work" with the sphere (4) will not greatly affect the potential of the sphere (3) and, consequently, the 
line, So it will have a real transmitter, as the annihilation of he charges that are currently on the line by entering the line of 
charges of opposite sign, all he time is offset by applying to the line charges from the generator. Then, part of the charges 
from the sphere (3), again, through a transmission line and through the load (Z) will flow to the sphere (4) to establish an 
equipotential surface. le until the potential on the sphere (4) will not be equal to the potential on the sphere (3) and on the 
line. The potential on the sphere (3) and on the line as before - will not change. Despite the fact that 1 am talking here about 
the wo stages of the process, in fact, in terms of movement of electrons = it is continuous, and the electrons will flow in 
one direction only. Is just a matter of determining the sign of the charge. Time we take a half of the period and it more 
than enough for the described process. On load (Z), as a result of electron flow through it, some energy will be emitted **. 
We will designate it (WZ). 


QUESTION N1: Will the released energy to the load (Wz) more than originally consumed at a charge storage facility 
(Wzer0)? And if so, how much? The energy difference is denoted (delta\W). 


QUESTON N2: To find (W3)- it is the energy received by object for a half of cycle at such way of an electricity 
transmission minus originally spent (Wero), and to correlate it to the energy received for the same time at the second way 
of an electricity transmission (W2) (it more powerful, than the first way) on the store of the same size (R2), i.e, the same 
‘capacity (C2), and with the same potential on the line (Phi). It all the same what to speak about comparison of power. 


AUTHORS’ SOLUTION: 
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winds rotting in the same direction 7) (opposi 
10, thus creating a stronger (weaker) whirlwind. 
VAMOS] Features Relating o Warming Land, Se and 
№ 

One independent feature [AYO] is covered inthis section. 

0 

Techniques described ia sections [W1/4] and [W2/1] can 
te used to warm a land mass directly orto Warm the ай mass 
immediacy above the land mass. This dore by diu 
ing the ААРА over the region of interest. That in, the SES 
же commanded o discharge solar rays or infrared radiations 
Ж hee ААР fr speciled durations until the desired 
erage temperature re has been achieved 

"few degrees rise in temperature, for a few bours ding 
санду cold winter nigh can ve many milions of 
Sollars worh of fut erop anally in Florida tr, California 
"rand may fume at bigh alte. This same technique са 
ве used io ba re рабо farms inthe US, Полка 
Tus where the lage demand Tor fe Tm produce now 
ecce portion fom real disiancea sing arye 
nouns of fsa е. 

V5 [ASE Features Relating to Solar Powered Satellite 
Airplane (SPSA) Designs and Applications 

ne independent Testare [AS coveted inthis section. 
igh ada aues [AS] 
separate paragraphs. 

TASA] 

A Solar Powered Satelite Airplane (SPSA) is disclosed 
that ий» the energy beams discharged or refed fom 
Satelite Engines (SEs) to power is ight at high altitudes. 
AS an illustration of this coco, only solar rays reflected 
{fom SEs ше considered bere, However, asian system 
canbe designed o receive aot beatos or microwave energy 
Beam rom SEs The word SATELLITE in SPSA implies this 
Spline’ dependence on Satellite Engines (SEs) and As 
i о Ву indecl in circles above tbe clouds and over 
2 xed land area. This В illustrated by racetrack shaped dash 
poro 

[asa] 

ИС. 4 shows typical SPSA design. This comprises а 
lange hinged sal energy collecting diak 4d supported by 
{wo i producing wings dw оса on either sie of the 
dis Arrays of solar cells 4s arranged on the dik 4d 
{tam solar soergy imo lett cent. This electricity 
вой to power teeta motors m loc оп cach 
‘ing, which drive neo propellers 4p: 

TAS] 

Continuously adjusting SPSA headings and adjusting the 
distil anges Ж (isk п angle about SPSA fuselage 
‘xs wil ensure that the solar rays reflected from Satelite 
Engines (SES) 7c ace as perpendicular o the disk surface 4s 
ж posi: м ай es, Tus cosucs maximum energy 
‘respon by the did 

[АЗА]. 

The energy collecting disk 4d is designed to pode no 
тийи force during oral ig aita el gh. 

n) 

Тыв zr lift condition is achieved by the combination of 
thre design овен Fi, бе dii А bas a plane of 
Symmetry wilh respect to boih of dak surfaces. 
Therefore, when the angl of attack is zero, this disk will 
ому produce а dag foree. Second, during normal high 
ide operations ny di t ange eth дик 4d wi 
te mune at zero angle of tack by is wings de. ТЫП, 
independent adjustable slots 4j эге атат over the disk 
suce. Whenever pressure sensors 4 dete a pressure 
йеп developing scs Ше did, these sns 4j will 
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open avlomatically юда зі Bow om the high presume side 
tothe low pressure sid of ted, thas ing the i force 
tn the dae Pressure sensors ак ao Usted over the 
Satire disk Ad and on boi sides ofthe dik 

(лв) 

During take-olf and landing runs, SPSA'senergy collect- 
ing dik Ad rotated toe parallel o i two wines за 
list in FIG. 4 These wings wil control and matin 
"he disk at а son zero ange of sack position. At the same 
time pressure sensors й зп red ой This case al sls 
@ о lo м dosed postions, Tis scheme can be used 1o 
Greate ПИ foree on dak 4d during заека mision phases, 
Sich as during avo and landing rs 

TAS] 

und Control Station (GCS) М are used 1o estimate 
woh ише Engines (SE) ме available to supply power 
Te to which Sole Powered Satelite Airplane (PSA) 7р. 
‘Gc are аро used 1o estimate the direction an intensity 97 
cach reflected sotar ray 7с factions of tine, GCS mst 
фак a group of AAPS at the cemer ofeach SPSA disk 4d. 
Abo, GESs will estimate the wajeciories of these AAPS 
ommon focal points. The trajectory of one subgroup of 
AARS common focal point will become the Bight pth of 
опе SPSA ОСУ will also estimate the disk ti angle eof 
cach SPSA. This information i liked Yo cach SPSA. 
Sottaze on-board tbe РЗА will enable o By a Right path 
"rspeclicd by is AAPS” common аку 71 A the same 
‘ime tbe SPSA wil t til 44 following the tt angle 4c 
time-line specified by GCS Periodically, SPSA wil shi to 
a dierent sc of SEs, а diferent AAPS нара and 
dierent disk ik angle time-line as commanded y a GCS. 

Tass) 

TIG. 4 illustrates basie design features of an SPSA. A lop 
view and a font view show an SPSA in a take-off or nding 
Soaliguriion. Abo,  crossecton view shows the disk 
‘iting mechanism. пропан SPSA features shown in FIG. 
‘are deed below 


Se ame lp doute ЯЗА 
“ig Gear ê HJ aad Jock айк м desired angles 
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‘The calculation given below, is very similar to the calculation of power for the second way of an electricity transmission 
given in Ch.2. 

Work (A) of movement charges (Q) in electric field is defined by a formula: 

($2) A = Ох deltabhi , 

where deltaPhi - a potential difference of the sphere (4) and the line. At the beginning on the line and on a sphere (4) 
potentials of the diferent sign Phil and Phi2. Potential difference 

deltaPhi = Phil-(-Phi2) -Phil + Phi. 

But, in process of leakage of charges from a sphere (4) and their passing through the load (Z), potential on а sphere 
(Phi2) changes, therefore deltaPhi is function of quantity of charges on a sphere (4). We will write down it so: 

deltabhi = F(Q) 

From the point of view of power, process of passing of electrons through the load can be divided into two stages. The 
first stage where work (A1) will be made - this movement of all charges from the receiver sphere (4) (we will assume 
negative charges) through the load (Z) to a power line. This process lead to a total disappearance of charges of this sign on 
the sphere (4) and, according to it, transformation of its potential into the zero. The second stage where work (A2) - this 
passing through the load of charges from the line will be made (in our example positive) to the receiver sphere (4) before. 
establishment of potential on it (positivo) equal to the potential on the line (Phi). Thus, the general work or energy (that in 
this case the same) which is obtained for a half of the period on the load 

($3) Wz- A1 + A2 

Let's пуло calculate the work A1 

Elementary work (its differential) will be equal to the multiplication of the potential difference deltaPhi on the 
elementary charge (differential О). 

(54) dAI = deltaPhi (Q) x dQ = F(Q) x dQ 

As already mentioned above, the potential difference is a function of the charge on the sphere F(Q). Lets see how this 
function can be expressed. With the leakage of charges through the load, it decreases. The potential of the store (Phi2) is 
determined by the following formula 

(5.5) Phi2 = Q/C, then 

(5.6) КО) = Phil - (-Phi2) = Phil + Phi2 =Phil + Q/C 

Substituting this expression into (5.4), we obtain: 

(57) dAI = (Phil + Q/ C) x dQ 

In order to define work A1, we have to take the integral of the expression within the following limits: lower = 0, and the 
top, equal to the maximum (initial) charge that is Qmax = C2 x Phi2. 

After the corresponding calculations which are excessive for ringing here, we will receive: 

(53) Al = Phil x Phi2 x C2 + Phi2 square x C2/2 

Now lets calculate the A2. 

Work or energy of movement of charges, as well as for A1, is determined by a formula (5.2). The potential difference 
between the line and the receiver sphere (deltaPhi) is also a function of the charge on this sphere. Lets see how in this ease 
is defined F (Q). During all process, including at its beginning, potential on the line = Phil. Phi2 sphere (4) potential is 
equal in the beginning 0, but in process of receipt on it charges which pass a way from the line through the load, potential 
grows. РЫ? is defined by a formula (5.5). Its final value will be Phil. For a potential difference or F(Q) the following 
formula has to be fi. 

(59) FQ) = Phil - Phi2 = Phil - QIC 

Elementary work (dA2) is defined by a formula (5.4). We will substitute in it the expression which is just received by us 
for a potential difference, i.e. a formula (5.9). We will receive: 

(5.10) dA2 = (Phil - QIC) x dQ 

In order to define work A2, we have to take the integral of the expression within the following limits: lower = 0, and the 
top, equal to the maximum (final) charge that is Qmax = C2 x Phil 

After the corresponding calculations which are excessive for bringing here, we will receive: 

(5.11) A2 = Phil square x C2 - Phil square x C2 / 2 = Phil square x C2 /2 

"To find the general work or energy emitted on loading for a half of the period of an electricity transmission (Wa) we 
substitute A1 and A2 values in a formula (5.3). We will receive: 

(5.12) Wz = Phil x Phi2 x C2 + Phi2 square x C2 / 2 + Phil square x C2 /2 

Now we will try to find the answer to the question NI 

According to the formula of calculating the energy of the charged capacitor determine Wzero: 

(5.13) Waeto = РЫ? square x C2/2 

(5:14) delta W = Wz - Wzero 

We will substitute in a formula (5.14) expressions for Wz and for Wzero, we will receive: 

(5.15) deltaW = Phil x РЫ? x C2 + Phil square x C2 /2 

"Thus, we sce that we won power, and quit significantly, because the potential Phi? can be very high, since the compact 
means of generating (eg electrostatic machines ***) - are available, and the means of isolation**** -the same. 


LETS ANSWER THE QUESTION N2. 
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We will consider energy which will receive object of a current supply in our task (at the third way of an electricity 
transmission) for a half of the period of an electricity transmission. We designated it аз W3 above. We already found one 
component of W3 - it is deltaW - the energy emitted on load minus originally spent energy on store charging. Besides, the 
receiver store, having received a charge from the line of transfers (at the end of process) and therefore having got the 
potential Phil, receives some power status, i.e. potential energy Wp which we too have to consider at calculation of a total 
energy W3 received by the receiver. Later, by consideration of a question of providing a continuity of an electricity 
transmission at the third way, it will be explained how to use this energy. So, 

(5.16) W3 = deltaW + Wp 

We will find Wp on a formula of calculation of energy of the charged condenser: 

(5.17) Wp = Phil square x C2/2 

We will substitute the found expressions for deltaW and for Wp in a formula (5.16). We will receive: 

(5.18) W3 = Phil x РЫ? x C2 + Phil square x C2 / 2 + Phil square x C2 /2 and after transformation: 

(5.18) W3 = Phil x РЫ? x C2 + Phil square x C2 

We will compare this expression to the energy received by the receiver at the second way of an electricity transmission 
for a half of the period - W2. The formula for W2 we learn in Chapter2 It is a formula - (2.21). Phi in it it is possible to 
replace with Phil, and C with C2. So: (2.21) W2 = 2 x Phil square x C2 

In order to compare the energy W3 and W2, introduce the measure - n. This value shows how many times the potential of 
previously charged receiver store - Phi2 is more than a potential on the line - Phil. We can write: 

(5.19) Phi2 = n x Phil 


We will substitute РЫ? with the found now expression for Phi2 in a formula (5.18). We will receive: 
(520) W3 = n x Phil square x C2 + Phil square x C2 

and after transformation: 

(5.20) W3 = (n1) x Phil square x C2 

Now you can see what will be equal to the ratio of W3 and W2? 

(521) W3/W2 = [(п+1) x Phil square x C2] / [2 x Phil square x C2] 

and after reduction: 


ANSWER TO A QUESTION NI 
deltaW = Phil x РЫ? x C2 + Phil square x C2 / 2 


ANSWER TO A QUESTION N2: 
W3/W2-(nH)/2, 
where n = Phi2 / Phil 


CONCLUSION 

At the third way of single-wire transfer, the power received by the receiver will increase almost in one thousand times in 
comparison with the first two ways. So, if to take the potential produced by electrostatic machine of Vimshurst = 300 kV - 
it there will be Phi2 and potential on the line = 200 V - it will be Phil (potential, safe for human life, on the standard 
canons), n will be 1.5 x 1000, and W3 relation to W2 on a formula (5.21) will be equal about 750. But Vimshursts 
electrostatic machine - it yet not a limit of perfection. Such task - to create the electrostatic machine developing the 
maximum voltage at the minimum sizes wasn't set for mankind simply yet. So, in ONE THOUSAND TIMES it is quite 
possible to reach increase in power. 


PROVIDING CONTINUITY OF THE ELECTRICITY TRANSMISSION. 
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Pict. 7 


‘The diagram (Pict. 7) displays only the object of current supply and appropriate to it single-wire transmission line 
segment (1).The transmitter remains same what it was at the first and second ways of an electricity transmission (see Pict 
1-5) 

In this scheme it is impossible to put а two diode switch diode fork’ on an entrance of the object of a current supply as at 
the first way (see Pict. 4). Because of the fact, that previously charged object stores (6 and 7) will electrically connect with 
‘each other. However, through loads (4 and 5), but so they won't save up changes, and will lose the potentials, and to us, at 
this way of transmission, it is necessary that they had many charges at high potentials. Therefore we will use the operated. 
switches (2 and 3). 

Loads (8 and 9) between terminals of the electrostatic machine (12) and stores of object (6 and 7) are necessary for 
purpose to use the energy Wp formed as a result of a charge of stores by charges of an opposite sign (in relation to output 
terminals of the electrostatic machine) at the end of time of connection of each of them to a power line. This energy will be 
used when the store is switched-off from a transmission line and connected for charging to the electrostatic machine by 
means of the operated switch (10 or 11). 

What happens in the first period ofthe power supply we have already discussed in detail above in the solution of the task 
(ee. also Fig. 6). 

For providing a continuous electricity transmission, on object of a current supply (see Fig. 7) there is a second store (the 
best form - sphere) which is previously charged with electric charges of other sign, than the first, and in the second half of 
the period we switch a transmission line to it through other load (4 or 5). And on the transmission line itself already the 
‘charge sign too will be changed, because of connection of other sphere of the transmitter (or operation of the generator). 
And in this half-eycle too everything will occur as in the considered task. In that part of the period when any store of object 
is switched-off from the line, it will be loaded on the object with tbe help, we will tell, the electrostatic machine or other 
device, but in the beginning of this half-cycle it will give the charge, which remained from the previous half-cycle, through. 
the corresponding load (8 or 9) connecting it to the charger. Thus the power status received from the line of transfers at the 
previous half-eycle (Wp) will be used through this load. 

fio compare this process to charging of the neutral store, yes, it is valid, the part of charges going from the electrostatic 
‘machine, equal to "spaciousness" of the store of he receiver Q = C x Phi at the potential of line = Phil will be annihilated, 
‘and must be "restored" by electrostatic machine. This of course would require additional energy (compared to charging a 
neutral store) from the electrostatic machine, but it will be "returned to us"(the truth with small losses which we don't 
‘consider in this calculation) i.e. will tum in "useful" as it will be allocated on load, and from loads we take energy for 
retum to the electrostatic machine and on performing of useful work. 
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Algorithm of operation of the switches operated (naturally automatically) the following: in the first half-cycle switches 
(@)and (11) are closed, and opened (3) and (10). And in the second - are closed (3) and (10), and are opened (2) and (11). 
Inthe third half-cycle - as in the first, and in the fourth - as in the second et. 

When selecting receiver stores shells material at the third way it is necessary о pay attention not only о dielectric 
permeability of material, as at the first two, but also to its electric durability as we will deal with high and life-threatening 
voltage. Besides, И is necessary о look how these properties of material will behave with the planned electricity 
transmission frequency (it concerns also the first two ways). Cost too should be considered. 


ELECTRO-RECEIVER OF OBJECT OF A ELECTRIC POWER SUPPLY, WORKING AT THE THIRD WAY OF 
ELECTRICITY TRANSMISSION. 


Pict, 8 SHEME OF THE ELECTRO-RECEIVER OF OBJECT OF A ELECTRIC POWER SUPPLY, WORKING AT 
‘THE THIRD WAY OF ELECTRICITY TRANSMISSION. 
Signatures to Pict. 8 
1-Object of a electric power supply. 
2-The consumer of the electric power on object. 
3-The block defining sign of charges on a power line. 
4-The device defining a sign of charges on the line by means of the scheme ofa single-wire electricity transmission. 
5- The operating electric clock. 
6,7-Stores of charges of object (main). 
8,9-Isolating covers of the main stores 
10,11- Stores of charges of the electrostatic machine. 
12,13-Isolating covers of stores of the electrostatic machine. 
14-Rechargeable battery. 
15-Blectrostatie machine. 
16-Energy stream. 
17-Flow of managing signals, 
21, 22, Z3, Z4-Loads**. 
SI $2, $3, S4- The Operated switches. 
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TRANSFER OF THE ELECTRIC POWER ON OBJECT IN THE PRESENCE OF A SIMILAR COLLECTOR IS 
CARRIED OUT AS FOLLOWERS. 


The generator (G) delivers on a power line charges of a different sign, in each hal-eyele different, in one half-cycle - 
plis in others-minus. And as he is connected by one terminal to the bufer sore (in this example it is Earth - the grounding 
displayed on the scheme), these charges are "free", ie. capable to fil a surface of conductors. You can object to this term, 
but how then to distinguish charges that could put a battery or generator in an electrical circuit connecting the two their 
terminals from the charges that capable to fill surface of free conductors and to interact with the same "free" charges? In 
any battery or generator "outside forces" divide charges. But from a terminal of the ordinary battery or the generator they 
are able to flow only on other terminal of the same device. Even to the terminal of other battery with an opposite sign they 
won't begin to flow. And in the Earth they won't begin to flow just like that (with an empty second terminal). Otherwise the 
situation is with the source given in the scheme and with electrostatic machines in which "outside forces" work too. Н tums 
out that presence of "outside frees" for development of "free charges" - the necessary condition, but insufficient as 
mathematics say. 

On a current collector 1 to which lead а line there is a Unit 3. A purpose of this unit - to define what charges in this half- 
cycle are on the line (plus or minus). Ifthe unit is connected tothe line, then it with it is helped by the device switch 4 (the 
device 4 is given as an example, also other options, say, the device consisting of diodes, electroscopes and optical sensors 
are actually possible - petals of electroscopes will cross beams), which operation we will consider later. But it can not be 
connected, then the sign of charges is defined by means of Clock 5 which are synchronized with the generator. The second 
purpose of the Unit is development and a message of the operating signals on the operated switches (51,52, S3, 54). 
Passing of the operating signals on the scheme is conditionally designated by a stream 17 (the shaded arrows). These 
signals will depend on what charges (on a sign) in this half-cycle on the line of an electric supply. 

Опа current collector 1 are the electrostatic machine 15 and its stores of charges (10, 11) with the isolating covers (for 
safely) (12,13), the accumulator 14, the DC motor (M) for rotating the disk of electrostatic machine. All this 

housekeeping is necessary to receive more fre’ charges from the power line which is under the low potential, safe for 
life. The motor takes the electric power from the accumulator, puts the electrostatic machine in action and that charges the 
stores, one (we will tell 10) with positive charges, and another (we will tell 11) negative. This process goes constantly to all 
the time of an electricity transmission, irrespective of the fact which in this half-cyele charges (positive or negative) on the 
line going to a current collector. It is thought that the energy received on loads (Z1, 22, Z3, Z4) quite will be enough both 
for recharge of the accumulator and for providing consumers of energy 2 objects. Streams of energy 16 are designated on 
the scheme by not shaded arrows. 

The basic working elements of a current collector аге stores of charges (6 and 7) and above-mentioned loads (Z1, 22, Z3, 
24) Stores are surrounded with covers (8 and 9). These covers have double function: to increase the storage capacitor 
capabilities of stores, dielectrics of which they consist if surround the conductor, then with succes it is done, and to isolate 
stores for safety reasons as on stores there will be sometimes a high voltage. By the way, the case of all current collector 
has to be made of the good insulating stuf capable to protect the person from high voltage. 

We will notice that at the beginning of any half-cycle one of stores of object (6 or 7) has to be completely charged from 
the store of the electrostatic machine (10 ог 11) and have the high potential, equal with him, and another has to begin to be 
loaded from other store through one of the loads (Z3 or Z4) 

We will consider a "negative" half-cycle in the beginning. On the line the negative charge, the store 6 is loaded positively 
to the potential of the electrostatic machine (И inheritance of he previous "positive" half-cycle), the $1 switch is open, the 
$3 switch is closed, the S2 switch is closed, the S4 switch is open. What is going on? The store 6 and the line interact 
through Z1 load, this process has been described above, on load energy is emitted, she is shown by not shaded arrow 
departing from her. Energy goes to the consumer of energy 2 objects and for accumulator charging 14, At the end of this 
half-eycle, the store 6 will get a negative charge and potential of the line and will transfer this "inheritance" to following, 
already "positive", half-cycle of an electricity transmission . The store 7 in the same time interacts with the store of the 
electrostatic machine 11 through $4 load. On the store 7 a positive charge and potential of the line (which has got to it "in 
inheritance" from the previous "positive" half-cycle) and at the end of this "negative" half-cyele it will be charged from the 
store 11 negatively and will get the potential of the electrostatic machine. From load Z4 energy will go to the same 
purposes. 

Now, on the line "comes" the "positive" half-cycle. The Unit 3 "feels" it and "sends telegrams" on the shaded arrows on 
the operated switches. As а result S1 and S4 are closed, and S2 and $3 - open. The store 7, having high negative potential 
from last half-cycle, interacts with the line through Z2 load, at the end of a half-cyele he will get positive charge and 
potential of the line. And the store 6, having a negative charge and potential of the line, interacts with the "positive" store 
10 of the electrostatic machine through Z3 load. At the end of this half-cycle he will get the high positive potential equal to 
him. 

"When on the line again "come? "negative" half-cyele, object stores again, will have, the "inheritance", described right at 
the beginning. And the Unit 3, "having understood a situation", will open S1 and $4 and will close S2 and S: 

‘And so on everything will cyclically occur. 


SWITCH ***** OPERATING DEPENDING ON A SIGN OF CHARGES ON A POWER LINE. 
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Pict. 9. THE SWITCH *****, ACTING IN ACCORDANCE WITH THE SIGN OF THE CHARGES ON THE POWER. 
LINE. 


switch - unit 4 from the previous diagram (Figure 8). 
1- the housing. 

Sw- relay. 

C-store of charges. 

єс.1- normally closed contact. 

©<2- normally open contact. 

Operation of this device is as follows. 

As already mentioned above, the apparatus 4, part of unit 3 (scheme 8) should provide recognition charge sign which 
‘currently are in the single-wire transmission line as well as production and send control signals to the switches (51, S2, 83, 
$4 ). Charges from a transmission line enter on the t1 plug, After it they are waited by the diode fork of d2 - dI. If positive 
‘charges, they, seeking to fill the store C, pass through the 42 diode and a winding of the Sw relay, having turned on this 
relay If charges on the line the negative, then positive charges from the store C vía the d1 diode go to the line (and are 
annihilated with the negative charges of the line) and pass a Sw relay winding. The Sw relay in this half-eycle will be in а 
silent state - there is no current through a winding. 

Thus, depending on the operation or non-operation switch Sw charges recognition occurs on the line. 

So: 

When "+" charges on power line running to the object, the relay Sw is triggered (current passes through its winding) 
‘loses its contact e.s.2 that supplies currents (control signals) to the relay coi switches S2 and the S3, and, thus opens 
them, Normally closed contact es. thus opens and stops the currents Пом (control signals) via а relay сой 51 and S4 and. 
thus disables them. 

If" charges on the transmission line, the relay Sw is de-energized , contact e.s.1 closed. He sends control currents to the 
relay 51 and S4 switches and opens them, e.c.2 - open. He stops for the currents in the windings of relay controlled 
switches S2 and $3, and disables them, 


Pict. 9 SWITCH, OPERATING DEPENDING ON A SIGN OF CHARGES ON A POWER LINE. 
‘This device includes the device 4 and the operated S1 and S2 switches from the previous scheme (Piet. 8). 


Signatures to Pict 9 
1-housing. 
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Sw- relay. 
C- storage charges. 
ес.1- normally closed contact. 
c2- normally open contact. 


FORMULA FOR POWER AT THE THIRD WAY OF THE SINGI 


E - WIRE ELECTRICITY TRANSMISSION. 


Lets consider energy which will be received by object of an electric power supply at the third way of an electricity 
transmission for а half of the period of an electricity transmission. We already found it above and wrote for it a formula. 
(6.18) having designated as W3. 

(5.18) W3 = Phil x Phi2 x C2 + Phil square x C2 

Now for larger simplicity and clarity we will change designations and we will explain them. W3 is replaceable on А, 
Phil to Phil, Phi? to Phim. C2 can be replaced just with the simple C. 

Let's rewrite taking into account new designations a formula (5.18), now it will become a formula (522). 

(522) A = Phil x Phim x C + Phil square x C, 


(522) A = C x (Phil x Phim x С + Phil square), 
(522) A = Cx Phil x (Phim + Phil) 
Here 


А - the energy transferred to the object for half frequency period. 

C - the capacity of one of receiver stores (there are two identical stores). 

Phil - potential on a transmission line (its absolute value). 

Phim - the potential of an electrostatic machine or some other device , which charges receiver stores (also its absolute 
value). 

То find the power (denoted by P3), it is necessary to divide the work (A) on the time for which we have found it . We 
shall take an interval of time (t) equal to a half-eycle (2172) of the frequency (nu) of switchings of the direction of a 
current of charges in case ofa single-wire electricity transmission, Write a formula. 

(523) P3 = A / t= A / (T / 2), but the T = 1 / nu, so, finally, this formula is as follows: 

(5.23) P3=2xmuxA 

Substitute in this formula the expression for A (formula 5.22). We get: (5.24) P3 = 2 x nu x C x Phil x (Phim + Phil). 

Now let's express storage capacity through the other parameters, as we did for the counting capacity of the first and 
second methods in the Chapter 2. 

(525) C= KI x f(d, epsilon) x R 

Where: 

KI - coefficient, approximately equal (as not all stores of receivers will be the correct spherical form) 4 x Pi x epsilon 
zero. KI is approximately equal = 1.11 x 10 to the minus tenth degree. 

T- function, with parameters: 4 - receiver store cover thickness, an epsilon - dielectric permeability of material of which 
the cover is made, f> 1 

R- is the radius of the store 

Substituting this formula in the expression for power. We get 


(526) P3 = 2x KI x f(d, epsilon) x nu x R x Phil x (Phim + Phil ). 

We will compare this formula to the formula derived by us in Chapter 2 for the power transferred in case of the second 
‘method of an electricity transmission (formula 2.24), 

(2.24) P2 = K2 x f (d, epsilon) x nux R x Fi square, 

Where Fi is a potential on the line, i.e. it is Phil in the present designations, and K2 = 4 x KI 

We can rewrite а formula (2.24) in the following look now 

(2.24) P2 = 4x KI x f(d, epsilon) x nu x R x Phil x Phil 

and to compare it to a formula (5.26). We see that in a formula for the third method, one of multiplicands (Phil) is 
replaced on (Phim Phil). And as Phim is a potential of the electrostatic machine, and it much above Phil, so delivered 
power for the third method will be much higher. 


There is a question why in the case of count of power for the second method of an electricity transmission we didn't 
consider the potential energy Wp received by the store at the end of a half-cycle? But for the third - consider? - Because, 
this potential energy, we "transfer" without using in the following half-cycle (only on the next time span it brought benefit)- 
second way. And here (third way) we its, truth, transfer too without using in the present half-cycle, but we receive it (not 
its, itis more correct correct to say - equal to it) on the other store in the same interval of time, i.e. in a "estimated" half- 
cycle. Energy is received in the beginning of charging from the electrostatic machine of the parallel store on the appropriate 
load (Z3 or Z4 - see the Diagram 8). 
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We will remind that calculation is made for low frequencies of an electricity transmission. For high there will be 
differences. The main is that the geometrical sizes of stores of the receiver will cease to influence the accepted power as 
these conductive bodies won't manage to be filled for a half-cycle with charges. It is confirmed in work[10. 


NOTES 
* The author has an idea how to make an electrostatic machine with a miniature mechanism, i.e. does not take up much 
space on the receiver of the object, and without rubbing brushes - collectors. In fact, this idea belongs Kirsanov В.Р. but 
the author of this article it creatively developed and perfected. 
** The load, as noted in Chapter 1, should be in the form of a winding motor or transformer because of the three 
manifestations of the electric current (electromagnetic, thermal, chemical) with single-wire electric power transmission 
guaranteed only one thing - electromagnetic. 


*** Wimshurst electrostatic machine, for example, with relatively small size, gives us 300 kV. 


женя So, for example, electric durability of mica =135 kV/mm, polyethylene makes 40 kV/mm, and ebonite and 
porcelain = 25 kV/mm. Therefore , the insulation thickness of only a few cm can protect from breakdown at voltages of 
above-stated electrostatic machine. 


жеен» If we want to define a sign of the plug of the battery or other device which isn't (like a given above transmission 
line) a source of free’ charges, it is necessary to connect the second plug of the battery to the ‘buffer store of charges, i.e. to 
the big conducting body or to the Earth. 

CHAPTER 6. OUR EXPERIMENTS 


The test report of the our pilot unit, executed according to the scheme of Pict. 4. 
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Translation + 


CHAPTER 7, A SINGLE-WIRE POWER TRANSMISSION APPLICATIONS. 

So we see that the ability to transmit electricity at one conductor to an isolated object, still weak, but still there, But there 
isa question, and for what purpose in general these should be engaged? 

"The author according to his fancy may suggest the following applications 

1. Power supply of the mobile objects contacting to the conductive firm surface / the liquid environment. It an be, for 
‘example, robots with the built-in intakes, and the floor of the machine hall will be carrying out. The single-wire electricity 
transmission won't be, unlike two-wire, to limit their mobility. Charging or change of accumulators won't be required. Still 
it сап be vehicles on an electricity conductive roadbed, I will remind that 1 had long ago, in the USSR, article on this matter 
[1]. Now, when everywhere in big citis there are separate road strips for public transport, it can be real. It is only 
necessary to make these strips electricity conductive (for the person if only he isnt grounded" contact with such strip won't 
constitute big danger) It is optional to do conductive this strip on all width, for the maneuvers which aren't interrupting 
electricity contact of a slip ring will be in it a narrow strip enough. It is natural that these objects of a current transfer have 
to have the corresponding current collectors where as stores their conducting cases or part them can serve. In addition, for 
‘ensuring electric contact there have to be slip rings representing, for example, freely turning conducting castors. Water 
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One major feature [AGO] is covered in this section. Five 
additional features [A611 <. , [AGS] ме covered in 

Separate paragraphs. 

TAGAT 

Aplications of Satellite Weather Modification System 
(SWMS) can be organized iato unique global business 
Ventures There are strong demands for tbe types Of services 
bleed by SWMS. The services SWMS offers tothe world 
эс unique and non-existing atthe present tme Hoth SWMS 
manufacture and services wil generale new jobs and 
enhance tbe earth's environment at the same time. These 
features further strengthen the Satelite Weather Modifies- 
tion System (SWMS) potential as a useful invention. There- 
fore these SWMS business ventures are an important benefit 
of this invention. 

[A62] 

Stock ean be issued and offered o the publie 1o raise the 
necessary funds to finance these ventures Raised funds will 
then be used to build prototypes of SWMS subsystems: 
Satelite Engines (SEs), Ground Control Stations (GCS), 
Remote Sensing Devices (RSDs) and Solar Powered Satel- 
tte Airplanes (SPSAS). 

A63] 

Initially а few basie services will be offered to potential 
customers who can ar] 10 pay for SWMS services, In 
Sach orbit each SE сап sequently service many locations 
below its orbit. Therefore, by simply changing some com 
puter codes these SEs can also service some non-paying 
Sistomers as а public service 

(Ава 

Some of the initial services to be offered by SWMS are 
iustrated in FIG. 7. Satelite Engines (SEs) distributed in 
the orbits (Th and 7) are оо small 1o be shown in FIG. 7. 
Solar rays 7а fom he чип are frst reflected Tb from the SES 
in the lower orbit to SES in the higher orbit before finally 
Being reflected lo earth Te. Some initial services to be 
ollered by SWMS are described below: 

1. Techniques described in section [A4/0] are used to 

warm local regions during extremely cold winter days, 

Potential paying customers are orange growers in 

Florida 7r and California T, greenhouse farms 7w, cle 

Potential nonpaying customers are small farmers s 

high айас eic. 

Solar Powered Satellite Airplanes (SPSAs) 7р 

(Geserbed in section [ASH arc used to carry com- 

ication relay instruments or weather monitoring 
equipment 41 over lea regions: Potential paying cur 
tomers are communication companies, news services, 

«fe. Potential non-paying customers arc public educa 

tion services, environmental protection agencies, 

Weather services, local police department, te Iis 10 

be noted that when an SPSA flies a closed loop paliem 

лт (dashed lie racetrack putas in FIG. 7) above а 

given land region, it can be used to compete for 

usines. with satelles in a geo-syachronized orbit. 

“The advantages of SPSA incide tha hese SPSAS are 

reusable and closer to earth and cach SPSA carries is 

‘own reusable launching system. 

э, The technique discussed in section [A1/0] is used to 
bring rain o dry regions i tbe world. The Satellite 
Engines’ (SES) tasks are to warm the ocean surface а 
few miles off the southern California coast T. These 
tasks must also be timed with the local ocean wind 
direction, so that the high humidity эй mass created by 
SES over the ocn can be earriod inland by the wind. 
"To suppor the energy beams’ direction guidance laws, 
aset of AAP ме dened amd distributed over an ocean 


2 
surface area Те. The trajectories of these AAPS can 
follow the local water current, be timed in accordance 
with local wind directions, and avoid local cloud for- 
mations. Potential paying customers are southern Cali- 
Tomia water authority Зу, ete. Potential non-paying 
customers are drought victims of Ethiopia 75, cc. 

[A63] 
FIG. 7 illustrates some SWMS applications. ems in this 

Figure are identified below: 
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APPENDIX: ACRONYMS 


ААР Adjusted Aim Point. 
GCS Ground Control Station (see FIG. 1). 
LOS Line-OF Sigh 
MMW Millimeter Wave, 
RSD Remote Seasing Device (sce FIG. 1). 
ЗЕ Satellite Engine (See FIG. 2). 
'SPSA Solar Powered Satellite Airplane (see FIG. 4) 
SWIMS Satellite Weather Modification System (see FIG. 
D 
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ЕЛ Иоффе Александр Юльевич, Transmission of electricity on опе conductor to an isolated object 
crafts in the electrolytic environment, including salty water can also be mobile objects of a current transfer. We will 
imagine an artificial pond with the sea or added some salt water and with the electricity isolated bottom. On it the boats 
with electric motors possessing the corresponding current collectors [4] can move. 

2. Information electricity transmission when it is difficult to ground or duplicate the line carrying current and information 
(providing the second conductor). Such situations are rare, but, nevertheless, sometimes, can meet. Then, having the 
corresponding equipment, by means of such electricity transmission we can transmit signals modulating its parameters. For 
example, it is possible to transfer information and even energy on the metal pipe which isn't contacting to the earth. 

3. It is possible to try to use such way of transfer of the electric power and information on monorail roads. 

4. Power supply zeppelin having conductive body (huge storage charges) by means of thin cables coming from the 
‘ground. The cable for each zeppelin will be only one. Also will be a thin wire, with the coaxial carrying-out cover intended 
for prevention of an exit outside of the electromagnetic radiation which can be harmful to all live and, besides, will create a 
radio noise. It is possible to imagine and the return electric energy when on the zeppelin solar batteries are installed on all 
its surface, and the cable transferring the developed energy to the earth there will be a single thin wire with a coaxial cover 
as such cable will be easier and won't pull the zeppelin strongly down, owing to that that the wire can be very thin at a 
single-wire electricity transmission, 

5. Transfer of the electric power on such single-wire lines to the isolated objects will save metal of electricity cables, and 
not because a wire only one, after all single-wire lines, are already applied to the grounded objects, and because wires can. 
be made thin owing to other mechanism of conductivity which hypothesis of action is given above in Chapter 1. However, 
as reception objects it will be necessary to build buildings of the big sizes with the electricity conductive cases which, 
however, can be used in economy, say, as warehouses. Wires, as it was noted above, itis necessary to envelope in the 
shielding cover. And, even despite it, in view of the small diameter of such coaxial cables, the economy of metal is 
possible 

6. Transfer of electric power / information on the conductor or the channel having gaps. It can be both the metal 
conductor, and the interrupting stream of electrolyte. About possibility of a single-wire electricity transmission on not 
continuous conductor it is possible to read in work [4]. Besides, it is confirmed by a series of experiments... in this work. 

7. Transmission of electricity / information between two crafts / vehicles upon contact of their bodies. The shells must be 
conductive, but not over the entire surface, otherwise we will encounter the "Faraday cage" effec. 

8. Single-wire transmission of electricity in the plasma channel formed in the air by means of a laser beam. For 
information, energy and military purposes. 

9. For medicine. For diagnostic devices. 

10, Disinfection conductive surfaces. Nikola Tesla discovered that high frequency currents and high voltages have a 
bactericidal effect. For some conductive surfaces, especially hard-moving and rotating, bactericidal transfer currents may 
be more convenient for just one conductor and not two. 
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Friends, the "fever" around topics about alternative energy has made scammers x 
excited too! Be vigilant and don't fall for cheap scams. Remember that if you are 
offered to buy a working BTG at a price less than a million dollars, then by 99% this is 

a scam for money. If you are offered to buy BTG for more than a million dollars, then 


this is a 100% scam. Alas, there are no miracles and exceptions yet, although you can 
always check it yourself... :-) 


atmospheric electricity 


es 


hmm... here I came aeross such a scheme: 


ПРОСТАЯ АТМОСФЕРНАЯ ЭЛЕКТРОСТАНЦИЯ 


Футатоналынан схема п оспопиыв технические параметры элементов. 
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Иллюстрация листовки описания "Устройства для получения энергии 


wa электрического поля атмосферы" Патент RU 2245606 


will be useful for someone for experiments... 


here is a small excerpt from the "theoretic: 


" description: 


Does the Earth have its own electric field? Who remembers its characteristies? 
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Средняя часовая вариация объемного заряда атмасферы s ясную погоду нал 
Е (В/м) поверхностью земли летом после полудня (типичный случай): 

ме bok ег T 

220 

200 


70 20 30 40 50 50 
Средняя суточная вариация градиента потенциала атмосферы n ясную погоду 


У экватора над океанами (идеальный случай): 
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For absolutely clear weather, near the equator, the vertical electric field strength at the 
sea surface is ~ 130 volts per meter. That is, by raising your hands above your head, you 
will get between your fingers and boots, a voltage difference equal to the amplitude 
voltage in a conventional outlet, about 310 volts. Why doesn't anyone notice this? Firstly, 
the body is a conducting object and its potential almost coincides with the ground 
potential. Secondly, air is an excellent insulator and electric current flows through it at 
much higher intensities. About 30 kilovolts / em, yeah ... And even in this case, the 
current through the air is indecently small, milliamps and fractions of a milliamp. Anyone 
who has been in the mountains and seen how the “fires of St. Elmo" appear on the fingers 
and points, in bad weather, is familiar with the extreme version of atmospheric 

electricity. And personally, such lights were shown to me at school, with the help of an 
electric car. You are standing on a dielectric stool, in a darkened classroom, someone is 
turning the handle of the unit, and you have your hair sticking up in all directions and 
blue corona discharges are burning on your outstretched arms. M-dya ... And if, on the 
same "electric stool" to put a girl with long hair - a spectacle outrageous. The field spreads 
her hair in a "sheaf" in all directions, each hair separately ... Sereeching, screaming, 
sparks ... to put a girl with long hair is a sight to behold. The field spreads her hair in a 
"sheaf" in all directions, each hair separately ... Sereeching, screaming, sparks ... to put a 
girl with long hair is a sight to behold. The field spreads her hair in a "sheaf" in all 
directions, each hair separately ... Screeching, screaming, sparks ... 


‘The same effect can be obtained with very simple, almost home remedies. It is enough to 
have a high lightning rod at hand or launch a balloon or a kite into the sky, on a metal 
wire. The simplest arithmetic. If with each meter the voltage increases by 100-200 volts, 
then already a few tens of meters above the ground conditions arise for the breakdown of 
air by an electric discharge. 


It сап be calculated specifically. Do you know the lightning rod formula? Come on! Okay 
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-.. I understand that you would never need it in your life, therefore you didn't fill your. 
head with nonsense ... Who knew that fortune would turn its back? Well, I remind you - 
"The lightning rod protects the site from atmospheric discharge (lightning), in the form of 
a circle circumscribed around its base, with a radius equal to its height." Why? Because 
the lightning rod is a voltage concentrator, and all the force lines of the atmospheric 
electric field, which were previously evenly distributed over this site, are now "pulled" to 
its top. There, on occasion, lightning will strike from a thundercloud. Towards the 
"leader" developing from the top of the lightning rod. I mean, first, a corona discharge 
will appear above its elevated part, and from there it will pull a chain of air ions, sufficient 
to break through lightning of the "linear" type. God, guys, why do you have such gloomy 
faces? 
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‘The question is, is it possible to obtain a similar effect (a gas discharge on a highly raised 
electrode) in clear, cloudless weather? And if so, what does it give us in a practical sense? 
After all, outside the discharge, the air will remain a dielectric. Then why? There is a 
reason and meaning, however... Where does the electric charge of the atmosphere come 
from? What feeds and sustains it, um... billions of years? 

СРЕДНЕГОДОВОЙ РАДИАЦИОННЫЙ СРЕДНЯЯ ПЛОТНОСТЬ ПОТОКА 

БАЛАНС ПЛАНЕТЫ ЗЕМЛЯ ТЕПЛОВОЙ ЭНЕРГИИ СОЛНЦА 

НА ПОВЕРХНОСТИ СЕВЕРНОГО 
ПОЛУШАРИЯ (вм) 
Широта местности, град 
ло 2o 2 [4 [so [eo vo [s0 wo 


HEEBEBBEBEEBE 


Approximately 40% of the energy of the sunlight falling on the Earth, in the course of the 
return radiation into space, for some time (the section of convective heat exchange) is 
converted into the energy of a potential electric field. The charge of the tropopause and 
the stratosphere is produced by flows of heated air with an admixture of water vapor 
ascending from the surface of the planet. The natural leakage of this charge is carried out 
due to the ionization of air by cosmic rays, thunderstorms, rain and snow falling on 
‘mountain peaks. Have you ever wondered why high peaks are alway 
caps? There, the same electric field, day and night, pulls the charged ice dust hanging in 
the upper layers of the atmosphere. 


в covered with snow 


However, let's start from afar, from space. The temperature of any celestial body is rigidly 
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set by the integral power of external radiation absorbed by its surface and internal heat 
release from the depths. For the Earth, the average annual flux of sunlight ranges from. 
250-300 W/sq. meter at the equator up to 50-120 W/sq. meter in the polar regions. 
Cooling in a vacuum, of course, is purely radiative. 
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The sum of the energy fluxes reaching the surface is exactly equal to the energy flux 
radiated back into space. But, many planets of the solar system (in particular the Earth) 
have an atmosphere. They have only the stratosphere (from where thermal radiation goes 
into the world space) is close to the norm of the thermal balance (for the Earth, about -25 
degrees C). On the surface of a celestial body surrounded by a gaseous shell, it is always 
much warmer. This thing is called the "greenhouse effect". 


Any atmosphere is a spectral filter with multiple transparency windows. It can transmit 
light of a strictly defined range. Since the maximum of the return (thermal) radiation 
from the surface is always shifted, relative to the absorbed, to the long-wave region, then 
radiative cooling (like naked asteroids) is also impossible. Radiation from the surface 
does not diverge, heating the surrounding air. To remove thermal energy into space, a 
very productive mechanism with a material coolant is needed. In the dense part of the gas 
envelope of the planets (up to and including the stratosphere), heat transfer is almost 
entirely convective. The Earth's troposphere (this is below 12-17 km) contains 90% of the 
mass of air and 99% of atmospheric moisture. The heat flow "surface-space" there is due 
to the mechanical movement of air masses, This is an extremely rough model of the 
process. Now, its important detail. 


‘The balance of radiative energy inflow and convective heat outflow requires a rapid 
vertical movement of the coolant. There is a sharp drop in temperature and pressure 
along the height. The thermal pressure between the surface of the planet and the upper 
boundary of the troposphere (altitude 12-17 km) is quite large (on Earth in the equator 
region from +45 degrees C at sea level to -70 degrees C in the tropopause). But, by itself, 
convective heat transfer still cannot cope with the load. Energy stupidly "gets stuck” in 
the lower layers of the atmosphere. Air is an extremely poor heat transfer medium. As a 
result, the main burden of energy transfer through dense layers of surface air usually lies 
with the much more productive effect of phase transitions, which acts in parallel with 
convection. The atmosphere is clearly stratified in height into layers that differ in 
composition, density and temperature. Moving from heat to cold and back, some of the 
‘components of air flows cyclically change their state of aggregation (evaporate, absorbing 
heat, and condense, giving it away). At the moment of condensation, in the upper layers 
of the atmosphere, each molecule emits a quantum of radiation leaving for the world 
space. On Earth, the "working body" of the described heat pump during phase tra 
is water, on Venus - sulfuric acid, on Jupiter - ammonia. 


In different regions of the planet, due to the evaporation of water from the surface and its 
re-evaporation in the clouds (water aerosol strongly absorbs infrared radiation), up to 10- 
55% of the integral solar energy flux is transferred from the troposphere to the 
stratosphere. The average content of water vapor in the Earth's atmosphere does not 
exceed 0.3-0.4%, but the energy consumption of its evaporation-condensation is huge 
and the total contribution of evaporation and condensation in the work of the 
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"atmospheric heat pump" prevails, This ensures more than 95% of the heat exchange 
between the surface and the stratosphere, The process goes on around the clock. It is 
most intense in the tropical zone over the oceans, but is noticeable even over the eternal 
ice during the polar night. In middle latitudes, during the winter, up to 25-30% of the 
snowfall evaporates. 

КРУГОВОРОТ ЭЛЕКТРИЧЕСКИХ ЗАРЯДОВ B АТМОСФЕРЕ ЗЕМЛИ 

2 


EN. af 


эсу | Forum on free and altematve energy. energy generators and autonomous energy supply 


ОБЛАСТЬ ФОРМИРОВАНИЯ 
АТМОСФЕРНОГО ЗАРЯДА. 


‘The work of the described atmospheric mechanism is accompanied by peculiar side 
effects, A change in the state of aggregation of a substance dramatically changes its 
dielectric constant. Spontaneous electrification always occurs at the phase boundary. Part 
of the thermal energy of the air components is converted into electricity... Condensation 
of water vapor in the cold upper layers of the gas envelope is accompanied by the 
accumulation of a large number of positively charged particles there. This is how space 
charges arise, which form a continuous layer in the upper layers of the Earth's. 
atmosphere. 


‘The uppermost layers of the atmosphere are highly ionized by cosmic radiation and 
represent a region of high conductivity. Result? Noticeable changes in the field strength 


over any point on the planet's surface are accompanied by a rapid redistribution of 
charges in the stratosphere and ionosphere, Therefore, the average intensity of the 
atmospheric field throughout the planet is almost stable. 


‘The electric field of the lowest layers of the atmosphere, however, is very variable. It is 
associated with the smallest droplets of water and ice crystals suspended in the air. Free 
charge carriers (ions and electrons) are almost absent in the troposphere. This gives 
insulating properties to dense layers of air and prevents self-discharge of the aerosol 
‘mass. Due to the low mobility of condensate particles, volumetric electric charges (clouds, 
jets of fog, etc.) are strongly associated with carrier turbulent flows and move with them 
for a long time (often for weeks) until they evaporate, discharge onto mountain peaks or 
fall to the surface with precipitation. So "jet" electric currents in the stratosphere and 
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mirror-like "telluric" currents in the upper layers of the earth's crust, Result? 
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А positive space charge of about 0.57 million coulombs constantly hangs in the 
atmosphere. It creates an electric field with the already mentioned average intensity of 
130 V/m. The field pulsates in time with the rotation of the planet (its intensi 
maximum at 17:00 GMT, when the Pacific Ocean floats on the sunny side). The average 
potential difference between the surface and the stratosphere is about 400 kV. This is in 


any good physics textbook. 


‘The total energy resource of the charged atmosphere (~ 40% of the integral power of 
solar radiation in the earth's orbit) is estimated at about 2.5-5 per ten to the seventh 
power of gigawatts. It covers the Earth from pole to pole and is like a global DC 
distribution network connected to an eternal, free and environmentally friendly source of 
energy - the Sun. 


We return to where we started. There is a stick. On a stick - 
top. At the end of the wire is an air ionizer. Yes, it doesn't matter what. 
at all... A corona discharge, a heated wire, an open flame, a piece of a radioactive isotope 
. The main thing is that around this elevated conductor, let's call it a "receiver", an 
excess of ions, Free charge carriers. Yeah, I see it's starting to get... 


insulated wire to the very 
It doesn’t matter 


Airis a moving substance. If the charge left the conductor and escaped into the 
atmosphere, then its fate is indifferent to us. The electric field, of course, will drag him to 
the right address, And since there is a flow of charges, then an electric current flows in the 
circuit. Well, yes, through the айг... The strength of this current depends only on the 
performance of the ionizer. How many charge carriers he throws out of the metal every 
second, so many pendants of electricity will flow through this conductor. What is air 
resistance? And it doesn't exist, practically. can be considered equal to zero. It doesn't 
matter how we connected directly to the stratosphere, all 400 kilovolts of celestial voltage 
hanging over our heads seem to be sitting at the end of a lightning rod... 


Unclear? Oh, guys and girls, what are you all... Okay, ГП explain about air resistance. On 
the contrary... Do you know what grounding is? Well, yes, an iron pin driven into the 
ground to drain current from the protected equipment. If anything gets there, everything 
will “close” to the ground and disappear safely in the ground. Now a question for 
backfilling. What is the earth resistance value? Well, yes, if we take a couple of identical 
grounds, measure the resistance between them and divide them in two, we will just get 
the desired value. So, how much? But no! A good ground should have resistance in the 
order of an ohm. Yes, sir. In any soil, even in dry sand or rock. And don't care about the 
resistance of the material. In-in ... The main thing is to ensure good contact with the 
volume, albeit of poorly conductive material. The earth is big. Consequently, the earth's 
resistance tends to zero, and all resistance losses - only at the point of contact with the 
earth. Where the charge carriers move densely enough. And all problems are solved. The 
cross-sectional area of the worst "conductor", when the current spreads in the volume, 
with the distance from the ground electrode, increases as the square of the distance. 
Exponentially... Very fast. And just as quickly, its electrical resistance drops. Out of habit 
-it seems like a paradox ... And just as quickly, its electrical resistance drops. Out of habit 
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1 Apparatus comprising: 


a plurality of satellites, cach of sid satellites being in a 
planetary orbit, and each satellite being under remote 


control and capable of reflecting solar radiation; 

«plurality of detectors for monitoring a planetary region, 
ach detector generating atleast one signal presen 
tative of dynamic ог thermodynamic conditions in the 
monitored region; and 

at least one control sation responsive to the signals from 
the detectors and exercising remote contol over the 


achieve desired dynamic or thermodynamic properties 
of the monitored region. 

2 Apparatus according їо claim 1 wherein the monitored 
region comprises a land mass 

S Apparatus according to claim 1 wherein the monitored 
region comprises а water mass. 

4. Apparatus according 1o claim 1 wherein the monitored 
region comprises an air mass. 

$ Apparatus according lo claim 1 wherein the control 
station comprising means for extrapolating current dynamic 
Ог thermodynamic atmospheric values to determine corre- 
sponding values at a future time. 

6 Apparatus according lo claim 1 wherein the control 
station comprises means for specifying desired dynamic or 
thermodynamic values at desired locations and desired 

7. A method comprising: 

placing each of a plurality of satellites in a planetary orbit, 

‘sch satellite being capable of reflecting solar radiation; 


24 
selecting а planetary region to be mor 
detecting dynamic or thermodynamic conditions at a 

plurality af points in the selected region; 
determining an increment of solar radiation needed to 
‘substantially conform te detect 
dynamic conditions to desired values; and 
exercising remote control over the satellites so as to direct 
Solar energy reflected from the satellites towards a 
Plurality of distributed sim points to achieve the deter- 
mined increment. 
в. A method according to claim 7 comprising the step of 
including a land mass in the selected region. 
9. A method according to claim 7 comprising the step of 
7* Including а water mass in the selected region. 
10. A method according to claim 7 comprising the step of 
including an air mass in the selected region. 
TI. Apparatus comprising: 
at least one million satellites, each of said satellites being 
in a planetary orbit, and each satellite being under 
‘emote contol and capable of reflecting solar radiation: 
a plurality of detectors for monitoring a planetary region, 
‘ach detector generating st least one signal represen 
{ative of dynamic or thermodynamic conditions in the 
‘monitored region; and 
at least onc control station responsive to the signals from 
the detectors and exercising remote control over the 
Satellites for directing solar energy reflected from the 
Satellites back into space and away from the planet 10 


заме desired dynamic or thermodynamic properties 
tthe monitored region. 
12. Apparatus according о chim 11 wherein: 
the number of хий satelles is at least one billion. 
ж 15. Apparatus according to claim 11 Wherein the contol 


station comprising means for extrapolating curent dynamic 
Or thermodynamic atmospheric values to determine core 
sponding values at a future time. 

14. Apparatus according to claim 11 wherein the control 
sation comprises means for specifying desired dynamic or 
thermodynamic values at desired locations amd desired 

15. A method comprising: 

placing each of at least one million satellites in a planetary 

"orbi, each satellite being capable of reflecting solar 
radiation; 
selecting a planetary region to be monitored; 
deleting dynamic or thermodynamic conditions at a 
plurality of points in the selected region; 

termining a decrement of solar radiation needed to 
substantially conform the detected dynamic or thermo- 
dynamic conditions to desired values; and 

‘exercising remote control over the satellites for directing 

Solar energy reflected from the satellites back in 
Space and away from the planet to achieve the deter- 
mined decrement, 

16. А method according to claim 18 wherein: 

the numberof said satellites is at ам one billion. 
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t seems like a paradox ... And just as quickly, its electrical resistance drops. Out of habit 
- it seems like a paradox ... 


When an ionizer operates at the upper end of our "atmospheric generator", its resistance, 
relative to the atmosphere, also tends to zero. More precisely, itis negligible. Volumetric 
effect, as in the case of grounding in the ground. The strength of the current in the circuit 
depends only on the performance of the ionizer .. Convenient ... 


No, we will not pile the burner on the upper end of the pantograph. And firecrackers - we 
will not. And we don't have a piece of a radioactive element. It's for the best, by the way... 
During discharge, in a gaseous environment, the electrodes lose weight. For every 
ampere-hour of charge flowing through the gas, about a cubic centimeter of electrode 

is sprayed by the plasma. Its composition does not matter. There are no 
materials resistant to plasma chemistry ... At least put tungsten, even silicon, even 
graphite. Everything burns and oxidizes. Guessed? If you put a radioactive source on top, 
then atmospheric corrosion will quickly corrode it to holes and all the muck will be 
sprayed into the environment, settling around in a thin uniform layer. Do we need it? 
Live easier. 


‘The expendable knob for the receiver of atmospheric current, on all lightning rods, put a 
simple, environmentally friendly iron. From it, except for rust, no harm. We, too, will not 
break away from the team ... How to make a banal piece of iron emit plasma ions into the 
air? There is such a way! 


We consider the area of the soil, which is shielded from the atmospheric electric field by a 
pin, for example, twenty meters high. Yeah, this is the same pine tree that we appointed 
under the receiver stand. Pi multiplied by "er square", right? Here "er" is the radius of the 
platform and the height of the receiver. The result is 1256 square meters. 


Now we find the area of the receiving electrode, under given conditions, sufficient to 
ignite a corona discharge on it in clear, cloudless weather. It's simple too. The field 
strength in the corona is about 30 kV/em or 3 MV/m. The field strength over flat ground 
is 130 V/m. We consider the proportion ... Approximately 500 square centimeters of bare 
metal, a ball with a diameter of 12-13 centimeters, at the top, will already be surrounded 
by a weak cloud of ionized air molecules ... If you take a thinner rod, then the corona 
discharge around it will be proportionally stronger. Just? 


Not just... The speed of movement of free ions in the air, at atmospheric pressure, is 
measured in centimeters per second, The top of the current collector will be enveloped by 
а sedentary cloud of lazily drifting ions, and the discharge will stabilize at the threshold of 
ignition, As it actually happens with any real lightning rod. Something, slowly, always 
leaks through it into the atmosphere, but this current is almost imperceptible. Its 
‘consequences can only be detected indirectly, by the unnatural smoothness of the metal 
surface. АП the irregularities there seem to be polished. Really. The protrusions and burrs 
are the first to be "eaten up" by a quiet discharge. For a similar reason, grass is so evenly 
"trimmed" in all high-mountain "alpine meadows". The field of atmospheric electricity in. 
the mountains is strong. On each blade of grass, sticking out a little higher than the rest, 
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Conclusion? If you need a strong discharge, then you need a "point", Not simple, 
motionless, but dangling in the wind, blown by air pressure, Steel foil (ideally) or 
metallized paper, varnished from moisture. A long strip of such foil is now fluttering in 
the wind. Melting, melting, melting... Consumable! And the current adjustment is very 
simple - the position of the support. Tilt lower - the discharge field weakened. Raised 
higher - intensified. Need for inventions is cunning ... 


Since the earth is negatively charged relative to the atmosphere, and the installation case 
is grounded, the voltage on the central electrode of the cement pipe is positive. Equal to 
the potential on the "receiver". When the process stops, this high-voltage part is closed to 
the housing with a grounded steel pin. Several tens of kilovolts are still present there. The 
simplest example of using an atmospheric generator "directly" as а ready-made power 
source for an "electrostatic precipitator". No matching devices for you, no converters, On 
‘one side of the chain, a corona discharge burns around an “electricity receiver" splashing 
in the wind, on the other, a corona discharge burns in a pipe through which dusty gas 
rushes from the reactor. From the central electrode (barbed wire) the ion flow pushes its 
way to the surrounding grounded walls. On the way, it charges cement particles and they 
drift there, after the discharge they settle on the metal. The pipe trembles as the cement 
slides down the spiral path into the hopper. And nothing else is needed. The "corona" 
sweeps the entire condensed fraction out of the gas like an invisible broom. It's very 
simple and clean, yeah... Adjustment of voltage and current - by tilting (lifting height) of 
the "receiver" bar. How much exactly the voltage in the circuit - no one knows. There 
меге no people willing to measure. And why? You can see from the exhaust port of the 
pipe ... If the outgoing gas is clean of dust, everything works fine. As soon as the clubs 
appeared - lift the rack higher. The discharge does not cope ... And sparks of breakdowns 
began to click loudly in the iron pipe - lower it lower. On the way, it charges cement. 
particles and they drift there, after the discharge they settle on the metal. The pipe 
trembles as the cement slides down the spiral path into the hopper. And nothing else is 
needed. The "corona" sweeps the entire condensed fraction out of the gas like an invisible 
broom. It's very simple and clean, yeah... Adjustment of voltage and current - by tilting 
(lifting height) of the "receiver" bar. How much exactly the voltage in the circuit - по one 
knows, There were no people willing to measure, And why? You can see from the exhaust. 
port of the pipe .. If the outgoing gas is clean of dust, everything works fine. As soon as 
the clubs appeared - lift the rack higher. The discharge does not cope ... And sparks of 
breakdowns began to click loudly in the iron pipe - lower it lower. On the way, it charges 
cement particles and they drift there, after the discharge they settle on the metal. The 
pipe trembles as the cement slides down the spiral path into the hopper. And nothing else 
is needed. The "corona" sweeps ће entire condensed fraction out of the gas like an 
invisible broom. It's very simple and clean, yeah... Adjustment of voltage and current - by 
tilting (lifting height) of the "receiver" bar. How much exactly the voltage in the circuit - 
no one knows. There were no people willing to measure. And why? You can see from the 
exhaust port of the pipe ... If the outgoing gas is clean of dust, everything works fine, As 
soon as the clubs appeared - lift the rack higher. The discharge does not cope ... And 
sparks of breakdowns began to click loudly in the iron pipe - lower it lower. the cement. 
slides along a spiral path into the accumulator. And nothing else is needed. The "corona" 
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sweeps the entire condensed fraction out of the gas like an invisible broom. It's very 
simple and clean, yeah... Adjustment of voltage and current - by tilting (lifting height) of 
the "receiver" bar. How much exactly the voltage in the circuit - no one knows. There 
меге no people willing to measure, And why? You can see from the exhaust port of the 
pipe ... If the outgoing gas is clean of dust, everything works fine. As soon as the clubs 
appeared - lif the rack higher. The discharge does not cope ... And sparks of breakdowns 
began to click loudly in the iron pipe - lower it lower. the cement slides along a spiral path 
into the accumulator. And nothing else is needed. The "corona" sweeps the entire. 
condensed fraction out of the gas like an invisible broom. It's very simple and clean, 
yeah... Adjustment of voltage and current - by tilting (lifting height) of the "receiver" bar. 
How much exactly the voltage in the circuit - no one knows. There were no people willing 
to measure. And why? You can see from the exhaust port of the pipe ... If the outgoing gas 
is clean of dust, everything works fine. As soon as the clubs appeared - lift the rack higher. 
‘The discharge does not cope ... And sparks of breakdowns began to click loudly in the iron 
pipe - lower it lower. How much exactly the voltage in the circuit - no one knows. There 
жеге no people willing to measure. And why? You can see from the exhaust port of the 
pipe ... If the outgoing gas is clean of dust, everything works fine. As soon as the clubs 
appeared - lift the rack higher. The discharge does not cope ... And sparks of breakdowns 
began to click loudly in the iron pipe - lower it lower. How much exactly the voltage in the 
circuit - no one knows. There were no people willing to measure. And why? You can see 
from the exhaust port of the pipe .. If the outgoing gas is clean of dust, everything works 
fine. As soon as the clubs appeared - lift the rack higher. The discharge does not cope 
And sparks of breakdowns began to click loudly in the iron pipe - lower it lower. 
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Тсаше up with another idea for generating electricity from ionized air. 
‘Man has long been able to receive electricity directly from the air. When we breathe, we 
do it. If we run fast, we consume more energy, and therefore we breathe more intensively. 
How to collect ions in the air and get electrici 
It is possible to drive a stream of air through a strong magnetic field. Positive and 
negative ions will scatter in different directions, separated by a magnetic field. They 
should fall on the plates to which the current collector will be connected. For example, a 
capacitor. Only I need a person on the forum who will help to calculate this installation. 
‘To know at what speed it is necessary to drive air through the pipe through a magnetic 
field, what strength the magnetic field should be, the area of the plates on which the ions. 
fall. How much energy is contained in a cubic meter of ionized air?<br /><br />— Apr 
20, 2013, 23:32 —<Ьг /><br /> tried to conduct the experiment I mentioned above - the 
effect is zero. Those. using a magnet, it was not possible to separate air ions. 

T bought two plate magnets, fixed them with adhesive tape between two metal plates. I 
tried two plates of copper, aluminum and experience when one plate is made of copper 
and the second of zine (as in galvanic cells). I connected a multimeter in voltmeter mode 
to the plates. He showed a potential difference of zero point, horseradish hundredths of 
milliamps. I tried to blow on the plates so that air passes between them and blow on them 
also with the help of a fan - the effect is the same. It turns out that ions in a magnetic field 
will simply rotate in a citcle, as in this model . To force the ions to be attracted to metal 
plates, you need to apply an electric field of several kilovolts to them, but then no 
perpetuity will naturally work, because. we will spend more energy than we get. 


‘The only thing that successfully came to my mind about the implemented projects of 
"vechnyaks" was to use horsepower. After all, horses also breathe air, eat free grass and 
water. 


‘Who has any ideas how to make ions from the air separate into positive and negative, so 
that positive ones fly to one plate, and negative ones to another, so that a potential 
difference is created between the plates? 
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Good afternoon. 
1 decided to conduct some experiments for myself regarding atmospheric electri 


First experiment: 
- galvanized sheet s-0.3mm, 2 sq.m. 
-height 25m, 
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- grounding - galvanized sheet 0.3mm, 0.5 sq.m. 
- between them a wire through a voltmeter. 
Result: 0.5У maximum. 
Thinking that a brick building with iron elements distorts the electric field, we decided to 
inflate the balloon and go out into the open field. 

Max Rud. 


D REIR Here is a video of experiment #2. 


[media]https://www.youtube.com/watel 
nothing works yet... 

Now we think that we need to introduce a capacitor into the circuit. Perhaps there is an 
‘equalization of potentials, which we cannot even notice. 


While like this 


IFkgzOwr wQ[/media] 


Thanks for the material. 

Shot perfectly, the work is done, but there are a couple of errors. 

1 1. The resistance of a household voltmeter is very low, and the current obtained in this 

pF мау is small, which is why you did not manage to measure the voltage! 
Yi 


Well, here's an example for you, charge a capacitor with a small capacity (up to ten 
moderator microfarads) and measure its voltage with your voltmeter. You will see that the capacitor 


‚ Administrator „, itself practically does not discharge, but as soon as you touch it with a voltmeter, the 
nee voltage across it immediately drops ... 
‘Therefore, you also need to put a capacitor in the circuit and measure the voltage on it, 
but not constantly, but only occasionally touching with a voltmeter. 
2. Take a steel broom instead of a frame and aluminum. that is, a bunch of wires sticking 
ош like a panicle on one side and soldered or wrapped with wire on the other. So the 
efficiency will be many times higher. 
erator, 4 Api 2 T 
Max Rud said: 
¥ Thinking that a brick building with iron elements distorts the electric field, we decided to inflate the 
balloon and go out into the open field. 
What was used as a rope for the ball? The wire? In isolation? 
Administrator 


‘Thank you very much for your comment and attention. 
think now an active lightning rod should be used as an antenna. 
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It ionizes the air around it. 

We will reach the voltage, but then there will be a question with the current strength... 
But we have assembled the circuit. But not tested due to extremely low voltage. 

Let's move on. 


Rostislav said: 


What was used as a rope for the ball? The wire? In isolation? 


Аза cable, there was a stranded wire 2mm.ky. 


‘The topic is interesting. 1 will share my observations. 
During a thunderstorm, I observed several times how a discharge of a couple of 
centimeters jumps between a disconnected antenna cable an. 
before the army. We had strong dry thunderstorms then in Altai. There is lightning, but 
no precipitation. 

Somehow, after the repair, I took the plasma home for testing. Installed and hooked up 
all right. In the evening it began to rain and a thunderstorm approached. I decided to be 
safe, the device isa client, you need to pull out the antenna. When trying to pull out the 
antenna, I received a millimeter discharge between the antenna and the antenna 
connector. (Plasma turned out to be alive@) I bring my finger to the antenna cable and 
get a discharge. Reddish in color, about a millimeter long. Played for about five minutes. 
Later I decided to conduct an experiment to connect a voltmeter between the antenna 
and ground and take measurements. Waited until the storm approached again. All day 
before the thunderstorm it was roasting for go. I went to the service. Time of 
measurements is 22-23 hours. I quickly bungled an antenna of 11 m of an antenna cord 
with a section of 3 mm, a decrease of 5 m of a 75 ohm cable (the cable braid was not 
connected either from above or from the bottom), grounding was 1 ohm. The height of the 
suspension top point is 6 meters (attached to the ridge of the building), the bottom point 
is 1.5 meters, In general, an impromptu inclined beam turned out. 

‘The device used a switch, if memory serves 4341. The selected mode is DC 
measurement, the measurement limit is 2.5 volts. Installed the device. I turned the head 
ofthe device to the exact "o". I'm sitting waiting. Readings "o" Thunderstorm is 
approaching readings "o", even the arrow does not twitch at the time of the lightning 
strike. As soon as it started to rain, the device came to life. The readings are very small, so 
1 connected the dt890 in parallel. The measurement limit is 2 volts. The voltage between 
the antenna and ground is constant 0.02 volts. I didn't measure the current. The 
alternating voltage is not fixed by the devices, (Maybe not, or maybe the deviees are not 
like that). The switch circuit during lightning discharges reacted but not more than 0.3 
volts. Perhaps the inertia of the device is superimposed, The digital camera did not record. 
flashes at all, The storm front proceeded from the place of measurements in 8-10 km. I 
counted the time after the lightning flash and multiplied by 300. Later this experiment 
жав carried out in the daytime at about 14-15 hours. The storm passed in 3-5 km. The 
voltmeter reading is about twice as high. I did not write down the exact data (a working 


nail in the floor. This was 
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Fair-weather atmospheric electricity 


Basic facts about atmospheric electricity 


Atmospheric electricity involves phenomena which are connected with the separation of electric charges in the 
sub-ionospheric atmosphere (below about 100 km height). In the ionosphere and magnetosphere there occur 
strong electric currents originating directly from the solar-terrestrial interaction; in the lower atmosphere, there 
flows a much weaker electric current in the so-called global circuit, which is maintained by the thunderstorm 
activity. Charge separation takes place in three way 


thermodynamically 
In a thundercloud, small ice crystals collide with rime-growing graupels; the crystals gain positive charge, 
the graupels negative (the microscopic mechanism is not yet well known). 
Convection in the thundercloud carries the ice crystals to the cloud top, the heavier graupels staying in the 
mid-cloud: a macroscopic dipole structure forms. 
by radiation ionization 
Cosmic and radioactive radiation ionize air, and equal numbers of molecular-size positive and negative 
small ions are formed; air becomes (weakly) electrically conductive. 
Small ions are also attached to airborne dust (aerosol), which thus regularizes the number of small ions. 
by collision ionization 
Lightning and other discharges in the thundercloud ionize air temporarily into electrically conducting. 
channels, 


The mobility of electrically charged particles depends strongly on their size and on the density of the medium, 
The mobility of small ions in the lower atmosphere corresponds to a (terminal) speed of about 1 cm/s in an 
electric field of 100 V/m. Dust particles are slower by a few orders of magnitude, so that the electric 
conductivity of air is practically that due to the small ions. In the stratosphere and mesosphere (10 - 90 km) air 
becomes thinner and cosmic radiation intensifies so that the conductivity increases exponentially with height: 
while the electric conductivity of air near the ground is of the order of 20 fS/m (femtosiemens/metre), in the 
ionosphere it is already as high as that of the ground. (In the ionosphere, the electric conductivity becomes also 
anisotropic: the geomagnetic field has an increasing influence on the ion motion.) 


The thundercloud charge centres, accumulating tens of coulombs of electricity, are discharged mainly by 
lightning: cloud flashes (most abundant) cause mutual neutralization of the centres; the lower centre is also 
discharged to the ground - by negative ground flashes - and charges up the earth (the positive centre is 
discharged similarly, but by a smaller amount). An excess charge will be left in the upper positive centre, and it 
leaks by conduction to the surrounding air, about one ampere per thunderstrom cell. Because of the 
exponentially increasing conductivity, most of this leak current is guided to the ionosphere, where itis 
distributed over the globe and charges the upper atmosphere to a potential of about 300 kV with respect to the 
ground. This "ionospheric potential” maintains the so-called fair-weather current, whose density is about 2 
pA/m? (picoamperes per square metre), According to Ohm's law, the fair-weather current density and the electric. 
conductivity are associated with a downward electric field, about 100 V/m near the ground. The number of 
simultaneously active thunder cells ("thunderstorms") over the globe is about 1000-2000, so the whole circuit 
carries a current of about 1000 amperes. 
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The ion balance near the ground can most simply be described by the equation 
а= ви? + Бам 


where q is ionization, n is the density of small ions (both polarities separately, assumed equal), N is the density 

of aerosol, and a and b are recombination coefficients, which describe the neutralization of ions with each other 

or with aerosol particles. a and b are both about 1.6х10'12 m3s"!. Ionization in southern Finland is about 6.6x10° 
3 

m 


`!, one fifth or sixth coming from radioactivity. The small-ion densities are both about 5x 10* m^? and the 
aerosol density is more than tenfold, almost 1010 пг. 


Itshould be noted that the notion "dirt increases electric conductivity” is valid for surfaces, for example 
insulators, but the matter is contrary for air: dirty (dusty) air has poorer conductivity. However, if the "dirt" is a 
radioactive pollutant, the higher ionization increases the electric conductivity. Such an episode happened in May 
1986, when an iodine cloud from the Chernobyl emission arrived at southern Finland: the electric conductivity 
grew tenfold, but returned to a lower level in a few days, because the half-life of radioactive iodine is 8 days 


Information on international atmospheric electricity research (including lightning research) can be found at the 
address А ; Which among others has a link to a comprehensive English glossary 
of atmospheric electricity. 


herie Electricity HomePage: 
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Capturing free atmospheric electricity: Feasibility and 
challenges 


Earth’s atmosphere is in itself an infinite storeroom of energy. The regular diurnal variations of the Earth's 


electromagnetic network produce strong electric currents on a gigantic scale. The Earth has its own negative elect: 
while the atmosphere is positively charged. The electric potential increases with the altitude, hence the electric for 
proportional to the atmospheric altitude. In the present times, where alternative energy holds the key to the ener 
crisis, the abundance of this source of energy has attracted the researchers’ attention. Evermore exciting is its free 
availability in air and clouds. There have been efforts to capture it since long but a considerable success is still hari 
come by. 


‘Atmospheric Electricity, nature lends it for nothing: 
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D Capturing free atmospheric electicty: Feasibilty and challenges - Dr Prem Le Improving Guide 
All atmospheric electricity is а result of the potential difference between any point on the surface of the negatively 
charged earth and the other in the positively charged air above it. Earth's electromagnetic network consists of 

thunderstorms, the electrification of the air in a combined or uncombined state and the polar Aurora effects. Equz 
experiences more of thunderstorms than anywhere on the entire planet. These thunderstorms express themselve 
the form of lightning and atmospheric pressure, wind levels, solar winds and the solar particles. Estimates reflect t 


lightning strikes somewhere on the surface of the Earth about 100 times every second 


Secondly, the Polar Aurora provides a great natural spectacle and is an outcome of the atmospheric electricity. Ear 


magnetosphere abounds in profuse solar-wind-transferred-energy, which is visible from the polar regions of the p 


Moreover, this simple, robust and low cost electricity is much cheaper than wind turbines. You don't have to count 
the weather conditions, and it's available day and night. No doubt, it's in abundance at the poles but that doesn't d 


its presence elsewhere, 


Feasible ways to capture it: 


Capturing Atmospheric Electricity means to exploit the natural electrostatic potential gradient of the Earth. The 
electrostatic potential gradient between the Earth and the ionosphere is about 100Vm-1 near the surface in summ 
and 300Vm- in winter. Electrically charging a bank of capacitors or operating an electrostatic motor/parametric 
conversion machine are some of the possible ways to convert this static atmospheric electricity into conventional 


‘Alternating Current. 
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Image Source: SFGate 


1) Tapping the Jet Stream 


The jet streams generally blow at speeds up to 310 mph over the northern hemisphere and are а possible source 
atmospheric electricity. Ifthe researchers could succeed in tapping these feracious winds, the world's entire electr 
needs can be met. Scientists believe that a kite-like wind-power generator, lobbed into the upper atmosphere to 
capture the power of the jet stream, can produce energy, which is transmittable to Earth via aluminum or copper « 
or invisible microwave beams. Next step includes its storage and transmission to target consumption points, The 


energy generation via the jet streams involved the inclusion of the designs enlisted below: 


owing against the high-altitude winds, kites attached to a cable could generate a sizeable amount 


b. Rotor Kite: A unique machine design includes more than four rotors to generate electricity, up to 240 kilowatts 


c. Rotating Kite: The concept lies deep-rooted in conception of a wind generator at 600 to 1,000 feet. A helium ba 


keeps the kite in the air. The proposed electrical generation is about 10 kilowatts, 


d. Turntable Kite: Though no data on the projected capacity is available, a rotating turntable still ensures better p 


generation, 
2) Through Aerostats, as suggested by Dr. Plauson in 1920: 


Dr. Hermann Plauson, the director of the Fischer-Tropsch "Otto Traun Research Laboratories" in Hamburg, Germa 
during the Weimar Republic of the 1920s, drew on the aerostats made from magnesium-aluminum alloy. Some 


electrolytically deposited needles, further doped with radium, perforated the aerostat all through it. Patched with 
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amalgam, the aerostat went on to produce 0.72kW and 3.4kW 300m above ground level. The power could further 


Increased up to 81-1/2 kilowatts in 24 hours by using two balloons with a special condenser battery. 


3) The Pyramidal Electric Transducer: 


Inspired by the Great Pyramid of Giza (GPG), a Californian researcher, Peter Grandics says that pyramidal horn 
antennas suitably detect the short-pulse waveforms, Fed by the hypothesis, a pyramidal antenna, modeled on the 
can transfer the electrostatic discharge into a resonant circuit. While coupling into the atmosphere, it effectively 

converts the random impulses into an alternating current. Resultantly, it has the potential to utilize the renewable 


electric power. 


Remarkable technology has some obstructions: 


Moreover, this simple, robust and low cost electricity is much cheaper than the wind turbines. You don't have to cc 
on the weather conditions and it's available day and night. Frequent use of this technology will definitely lead to th 
discharge of storm clouds and the risk of lightning strikes will get minimized. No doubt, its in abundance at poles | 


that doesn't deny its presence elsewhere. 


Despite it's being a feasible energy source, there are certain hitches scientists need to deal with: 


1. As this technology makes use of tethers, it's hazardous to aircraft. On the contrary, you can't compromise even с 
tether's thickness since density means more output. As a direct consequence, it necessitates bigger balloon size ar 


more maintenance. 


1. Like the airplanes, the balloons are also defenseless when it comes to bad weather. So, as is the case with wind 


solar power, adverse weather conditions play a role here also. 


Ill, At 200 meters or above altitudes, the amassed charge goes far beyond the wires’ potential. It requires electrica 


insulation around the wire to avoid the energy loss. 


IV. After you've exploited the device for quite sometime, the electrical potential goes down drastically. It further hu 
the ionization capability of the device, Therefore, it requires extending of the surface electrical field via the use of \ 


thin wires. 
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Popular Science ( April 1971) 
‘The Amazing Motor That Draws Power from the Air 


by 


C.P. Gilmore & William J. Hawkins 


Would you believe an electric motor made almost entirely of plastic? That can run on power transmitted through open air? 
And sneak free electricity right ош of the earth's electrical field? 


At the University of West Virgina we saw a laboratory full of such exotic devices spinning, humming, and buzzing away 
like a swarm of bees. They are electrostatic motors, run by charges similar to those that make your hair stand on end when 
you comb it on a cold winter's day. 


Today, we use electromagnetic motors almost exclusively. but electrostatics have a lot of overlooked advantages. They're 
far lighter per horsepower than electromagnetics, can run at extremely high speeds, and are incredibly simple and 
foolproof in construction. 
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"And, in principle," maintains Dr Oleg Jefimenko, "they can do anything electromagnetic motors can do, and some things 
they can do better." 


JeweHlike Plastic Motors. 


Jefimenko puts on an impressive demonstration. He showed us motors that run on the voltage developed when you hold 
them in your hands and scuff across a carpet, and other heavier, more powerful ones that could do real work. Up on the 
roof of the University's physics building in a blowing snowstorm, he connected an electrostatic motor to а specially 
designed earth-field antenna. It twirled merrily from electric power drawn out of thin air. 


These remarkable machines are almost unknown today. Yet the world's electric motor was an electrostatic. It was invented 
in 1748 by Benjamin Franklin. 


Franklin's motor took advantage of the fact that like charges repel, unlike ones attract. He rigged a wagon-wheel-sized, 
horizontally mounted device with 30 glass spokes. On the end of each spike was a brass thimble. Two oppositely charged 
leyden jars - high voltage capacitors = were so placed that the thimbles on the rotating spokes barely missed the knobs 
оп the jars (see photo ). 


Asa thimble passed close to a jar, а spark leaped from knob to thimble. That deposited а like charge on the thimble, so 
they repelled each other. then, as the thimble approached the oppositely charged jar, it was attracted. As it passed this 
second jar, a spark jumped again, depositing a new charge, and the whole repulsion-attraction cycle began again. 


In 1870, the German physicist J.C. Poggendorff built a motor so simple it's hard to see what makes it work. The entire 
‘motor, as pictured here, is a plastic disk ( Poggendorff used glass ) and two electrodes. The electrodes set up what 
physicists call а corona discharge; their sharp edges ionize air molecules that come in contact with them. These charged 
particles floating through the air charge the surface of the palstic disk nearby. Then the attraction-repulsion routine that 
Franklin used takes place. 


А few papers on electrostatic motors have trickled out of the laboratories in recent years. But nobody really showed 
‘much interest until Dr Jefimenko came on the scene. 


The Russian-born physicist was attending a class at the University of Gottingen one day shortly after World War II when 
the lecturer, a Prof. R.W. Pohl, displayed two yard-square metal plates mounted on the end of a pole. He stuck the device 
outside and flipped it 180 degrees. A galvanometer hooked to the plates jumped sharply. 


"I could never forget that demonstration," said Jefimenko. "And I wondered why, if there is electricity in the air, you 
couldn't use it light a bulb or something." 


Electricity Everywhere 


The earth's electrical field has been known for centruries. Lightning and St Elmo's fire are the most dramatic 
manifestations of atmospheric electricity. But the field doesn't exist just in the vicinity of these events; it's everywhere. 


The earth is an electrical conductor. So is the ionosphere, the layer of ionized gas about 70 kilometers over our heads. The 
air between is a rather poor insulator. Some mechanisms not yet explained constantly pumps large quantities of charged 
particles into the air. The charged particles cause the electrical field that Jefimenko saw demonstrated. Although it varies 
widely, strength of the field averages 120 volts per meter. 


You can measure this voltage with an earth-field antenna -- a wire with a sharp point at the top to start a corona, or with a 
bit of radioactive materials that ionizes the air in its immediate vicinity. near the earth, voltage is proportional to altitude; 
оп an average day you might measure 1200 volts with a 10-meter antennas. 


Over that past few years, aided by graduate-student Henry Fischbach-Nazario, Jefimenko designed advanced corona 
motors. With David K. Walker, he experimented with electret motors. An electret is an insulator with a permanent 
electrostatic charge. It produces a permanent electrostatic charge in the surrounding space, just as а magnet produces а 
permanent magnetic field. And like a magnet, it ean be used to build a motor. 


Jefimenko chose the electrostatic motor for his project because the earth-field antennas develop extremely high-voltage 
low-current power ~- and unlike the electromagnetic motor ~ that's exactly what it needs. 


The Climactic Experiment 
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On the night of Sept. 29, 1970, Jefimenko and Walker strolled into an empty parking lot, and hiked а 24-foot pole painted 
day-glow orange into the sky. On the pole's end was a bit of radioactive material in a capsule connected to а wire, The 
experimenters hooked an electret motor to the antenna, and, as Jefimenko describes it, "the energy of the earth's electrical 
field was converted into continuous mechanical motion, 


Two months later, they successfully operated operated a corona motor from electricity in the air. 
Any Future In It? 

Whether the earth's electrical field will ever be an important source of power is open to question. There are millions -- 
perhaps billions -- of kilowatts of electrical energy flowing into the earth constantly. Jefimenko thinks that earth-field 
antennas could be built to extract viable amounts of it. 


But whether or not we tap this energy source, the electrostatic motor could become important on its own. 


* In space or aviation, it's extreme li 
horsepower for each 3 pounds of wei 


ht could be crucial. Jefimenko estimates that corona motors could deliver one 


* They'd be valuable in laboratories where even the weakest magnetic field could upset an experiment. 
* Suspended on air bearings, they'd make good gyroscopes. 


In a particularly spectacular experiment, Jefimenko turned on a Van de Graaff generator - a device that creates a very- 
high-voltage field. About a yard away he placed a sharp-pointed corona antenna and connected it to an electrostatic motor, 
The rotor began to spin, The current was flowing from the generator through the air to where it was being picked up by 
the antenna. 


The stunt had a serious purpose: The earth's field is greatest on mountaintops. Jefimenko would like to set up a large. 
antenna in such a spot, then aim an ultraviolet laser beam at a receiving site miles away at ground level. The laser beam. 
would ionize the ай, creating an invisible conductor through apparently empty space. 


To be sure, many difficulties exist; and no one knows for sure whether we'll ever get useful amounts of power out of the 
ай. But with thinking like that, Jefimenko's a hard man to ignore, 
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Popular Science ( May 1971 ) 
Electrostatic Motors You Can Build 
by 


C.P. Gilmore & William J. Hawkins 
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When we crank up the electrostatic motor at the top of this page, people always want to know what makes it run. It is 
mysterious ~ there's nothing but a plastic disk and two strange electrodes. Yet there it is, spinning merrily. 


In "The Amazing Motor That Draws Power From the Air", last month, we told about our visit to the laboratory of Dr Oleg 
Jefimenko at the University of West Virginia, who has designed and built a variety of these ingenious machines. now, as 
promised, we bring you details on how you can build your own electrostatic motor from simple materials. 


The devices that you see here are corona-discharge motors. The sharp-pointed or knife-edge electrodes create a corona, 
which ionizes or charges the air particles floating by. These charged particles transfer their charge to the closest part of the 
plastic rotor and charge it up, just as you can charge your body by walking across a wool rug on a dry winter's day. 


Once a spot on the rotor assumes a charge, it is repelled from the chargin electrode by electrostatic forces, and at the same 
time is attracted to the other electrode, which has an opposite charge. When the charged section of the rotor reaches the 
opposite electrode, another corona discharge reverses the polarity and starts the whole thing over again. 


The Concept is Simple 


And so are the motors. But that doesn't mean thery're easy to build. These motors run on millionths of a watt; they ve got 
по power to waste turning stiff bearings or slightly misaligned rotors. So they must be built with watch-making precision. 


They're made of acrylic sheet, rod, and tube stock — Plexiglas and Lucite are two of the better-known brands. Acrylic cuts 
and works beautifully. Cut edges can be sanded so they have а white, frosted appearance that, in contrast with clear 
surfaces, gives your finished motor a sparkling, jewel-like appearance. If you like clear edges, you can buff them on a 
wheel and the whole thing becomes transparent. 


Drill and tap the acrylic and assemble parts with machine screws. This allows for fine adjustment and alignment. Later, 
you can make the whole thing permanent by putting а little solvent along the joints. The solvent flows into the joint and 
fuses it permanently. 


Details of framework, support and so on aren't important; change them if you like. but work with care if you want to avoid 
headaches. The Poggendorff motor looked simple; we slapped it together in a couple of hours, hooked up the power 
source -- and nothing happened. We gave it a few helpful spins by hand, but it wouldn't keep running. 


The cure took about 3 hours. First, we noticed that the outer edge of the disk wobbled from side to side about 1/16 of an 
inch as the wheel revolved. So the rotor-electrode distance was constantly changing. There was a little play in the 1/4" 
hole we had drilled for the electrodes -- so they weren't lined up absolutely square with the disk. Then we noticed that the 
disk always stopped with one side down. The imbalance was only a fraction of an ounce -- but it was too much. 


We drilled out the old hub and cemented in a new one — this time, carefully. We lined up the electrodes -- precisely. Then, 
once more spinning the disk by hand, we added bit of masking tape until it was perfectly balanced. We connected the 
power - and slowly... slowly... he disk began to turn. After about a minute, we clocked some turns with a watch and 
found it was spinning at 200 rpm. А moment later, we lost count. It was a great feeling. 


Where Tolerances Are Brutal 


We had even more trouble with the octagonal-window machine. When it wouldn't run and we turned the shaft by hand, 
же could feel the rotor dragging. We took it apart, felt all the surfaces on the rotor and the framework's insides and found 
а few bits of hardened cement, which we removed. We filed down all edges on the rotor adn the windows to make sure 
there were no beads or chips dragging. 


The rotor and corner separators are made from the same sheet of 1/2" plastic, so rotor clearance is achieved by putting 
shims at the corners to hold the side plates slightly more than 1/2" apart. With the 1/16" shims we were using, we could 
see that the sides were slightly misaligned so the shaft was not being held at a true 90 degrees. We drilled slightly 
oversized holes in the comers of one side piece and carefully adjusted until the rotor was turning true in the slot. To give 
the motor more torque, we put a bead of cement along the outer edge of each aluminum-foil electrode to stop corona 
leakage. The motor ran. 


Take A Giant Step. 


Once you've built these machines, why not design your own? Start with the Jefimenko 1/10 hp model (pictured) as a 
challenge. Then plan one from scratch. You can power your motors with a laboratory high-voltage supply, a Van de Graff 
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erator, or a Wimhurst machine or any other high-voltage source. We've been running ours on the home-built Wimhurst 
machine shown in the photos. (If you don't want to build one, Wimhurst machiens are available from scientific supply 
houses such as Edmund Scientific ). 


The discharge globes are traditional for high-voltage machines. They aren't necessary, but they give a quick check on 
machine operation and a satifying are when you move them within 1/2" of each other. Incidentally, that funny smell is 
‘ozone. But its concentration is too low to be harmful. The generator is safe, too, You can hold both electrodes in your 


hands and all you'll feel is a tingle. This particular generator, we estimate, puts out about 30,000 volts. 


To make wiring simple, we used standard connectors on the Wimhurst collectors, and meter leads with regular banana 
plugs and alligator clips to hook up the motors. 


Last month, we mentioned seeing Dr Jefimenko run his electrostatic motors on electricity tapped from the earth's field 
We haven't had a chance to try this yet with ours, but it should work. If you want to try, you'll need a needle-pointed piece 
of musie wire a few inches lon 


to start a corona, plus several hundred feet of fine copper wire. 


Connect the pointed wire to the fine conductor, get the sharp point up into the air at least 200-300 feet with a kite or 
balloon, and hook the wire to one side of the motor. Hook the other side of the motor to ground. The earth field antenna 
should at times be able to develop up to 20,000 volts from the earth's electrical field. If nothing happens, check your 
equipment, or try another day. The field changes constantly 


The force that makes your hair stand 
on end when you comb it on a dry da 
drives these fascinating motors 


The dlectoctati motor on the left tums between three- and four-hundred rpm when connceled to the Wimshurst generator at right. 
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Oleg D. Jefimenko 


(October 14, 1922, Kharkiv, Ukraine - May 14, 2009, Morgantown, West Virginia, USA) - physicist and Professor 
Emeritus at West Virginia University. 


Biography 


Jefimenko received his B.A. at Lewis and Clark College (1952). He received his M. A. atthe University of Oregon 
(1954). He received his Ph.D. at the University of Oregon (1956). Jefimenko has worked for the development of the 
theory of electromagnetic retardation and relativity. In 1956, he was awarded the Sigma Xi Prize. In 1971 and 1973, he 
won awards in the ЛАРТ Apparatus Competition. Jefimenko has constructed and operated electrostatic generators run by 
atmospheric electricity 


Jefimenko has worked on the generalization of Newton's gravitational theory to time-dependent systems. In his opinion, 
there is no objective reason for abandoning Newton's force-field gravitational theory (in favor of à metric gravitational 
theory). He is actively trying to develop and expand Newton's theory, making it compatible with the principle of causality 
and making it applicable to time-dependent gravitational interactions. 
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Jefimenko's expansion, or generalization, is based on the existence of the second gravitational force field, the 
"cogravitational, or Heaviside's, field". This is might also be called а gravimagnetic field. It represents a physical 
approach profoundly different from the time-space geometry approach of the Einstein general theory of relativity. Oliver 
Heaviside first predicted this field in the article "A Gravitational and Electromagnetic Analogy" (1893), 
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The next energy breakthrough is Dr. Oleg Jefimenko's electrostatic motors. Discovered by Ben Franklin in the 18th 
century, electrostatic motors are an all-American invention. They are based on the physics of the fair-weather atmosphere 
that has an abundance of positive electric charges up to an altitude of 20 km. However, the greatest concentration is near 
the ground and diminishes with altitude rapidly. Dr. Jefimenko discovered that when sharp-pointed antennas are designed 
for a sufficient length to obtain at least 6000 volts of threshold energy, the fair-weather current density available is about a 
picoampere per square meter. Such antennas produce about а microampere of current, However, small radioactive source 
antennas may be used instead that have no threshold voltage and therefore no height requirements. Similar to a nuclear 
battery design of Dr. Brown, these antennas have larger current potentials depending upon the radioactive source used 
(alpha or beta source) and ionize the air in the vicinity of the antenna, Electrostatic motors are lighter than 
electromagnetic motors for the same output power since the motor occupies the entire volume. For example, it is expected 
that a molor one meter on a side will provide a power of one megawatt and weigh 500 kg or less. Electrostatic motors also 
require very little metal in their construction and can use mostly plastic for example, They can also operate from a variety 
of sources and range of voltages. As Dr. Jefimenko points out, "t is clear that electrostatic motor research still constitutes. 
an essentially unexplored area of physics and engineering, and that electrostatic motor research must be considered a 
potentially highly rewarding area among the many energy-related research endeavors."[5] The atmospheric potential of 
the planet is not less than 200,000 megawatts. He has succeeded in constructing demonstration motors that run 
continuously off atmospheric electricity. Jefimenko's largest output motor was an electret design that had a 0.1 Hp rating. 
[6] Certainly the potential for improvement and power upgrade exists with this free energy machine, 


hhttp:/forum.allaboutcircuits.com/newsgroups/viewtopic,php?t=67792 
Book Report 


So I go out on my step and what to my wondering eyes doth appear but the box from Amazon.com containing the 
Jefimenko books that Bill Miller shamed me into finally buying. So 1 take a quick look inside and decide to give an initial 
report here. (Too much vector math in there for a thorough review.) 


‘These books have some amazing advanced thinking in the understanding of Maxwell and EM, One first thought is the 
consideration of causality. This is typically totally ignored in the EM community. Evidence of that is the fact that EM 
waves are widely held to be propagated by the E field creating the Н field and the H field creating the E field as it goes 
along. Too bad it's just not true! Jefimenko points out that causality demands that that an event must be PRECEDED by 
it's cause! Simultaneous events CANNOT be "causal" of each other. Hence E and H fields of waves are created by the 
WAVE SOURCE not each other! Same things goes for the E field created by Faraday induction. It simply cannot be 
"caused" by the time-varying Magnetic Field. "Magnetic induction" is therefore a misnomer. Such induction is caused by 
the source CURRENT and NOT the magnetic field! 


‘This leads Jefimenko on to note that contrary to the "one E field" theory that has been believed for so many years, the 
inductive E field is clearly NOT the same field as an electrostatic E field, Jefimenko terms this inductive E field the 
"Electrokinetic Field" to show that it is a different field from the electrostatic E field. Very good. However, old habits die 
hard and even Jefimenko persists in writing an expression for a "total Е field" following Maxwell as consisting of a sum 
of the electrostatic and electrokinetic parts as if they were both the "same" kind of E field 


Jefimenko then proceeds to illustrate the electrokinetic fields with a series of calculations and examples using his 
formulas as an approach. He presents it as basically a "new" way of doing this and in one sense it is compared to the 
commonly used and non-causal bogus "flux linkage" methods. However, he fails to note that the causal Neumann formula 
is in essence identical to his formulation and has been a standard formulation for years for the calculation of the 
"electrokinetic field” or what is usually termed "mutual induction". Nevertheless his example calculations are important 
basic references to the topic of Faraday induction. And the consideration of causality clearly shows that the Neumann 
approach has the edge over the "flux linkage" ideas with at times fail to give correct results. 


But the subject doesn't end with induction, he pulls gravity into the mix. Of particular interest is that he shows that once 
you introduce causality into Newton's theory of gravitation, interesting things start to happen! Relativity suddenly begins 
to show up and even more interesting "action-reaction” is soon discovered to actually be a law that does NOT hold in all 
cases! The electromagnetic nature of gravity quickly becomes strongly hinted at and without action-reaction laws, those 
dreamed of devices such as anti-gravity ships and the "force-glove" that you wear to push over a building become 
theoretical possibilities! These are truly books full of thought-provoking new ways of looking at tired old physics! 


I'm not going to be going through the large quantity of field theory math in these books in a hurry, but that’s OK because 
clearly taking the time to go through in detail WILL be worth the effort! What can 1 say? Listen to Bill Miller and get that 
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order off to Amazon.com now. At roughly $25 each these two books are a huge bargain to the usual EM text books 
costing hundreds of dollars and then being full of bogus ideas and misunderstandings of the established theories. Just do 
it! 1 did and I'm not sorry 1 did! 


Benj 


http;/stupac?.blogspot.com/2007/04/bizarre-and-intriguing-story-of-oleg-html. 
The Bizarre and Intriguing Story of Oleg Jefimenko and the Solutions to Maxwell's Equations 


Lrecently heard the story of Oleg Jefimenko during a lecture on Electrodynamics, specifically the general solution to 
Maxwell's Equations. 


Jefimenko's tiny bit of fame comes from Jefimenko's Equations, which are the general solution to Maxwell's equations 
expressed solely in terms of sources, that is charge and current distributions. The equations are messy and difficult to 
work with, and aren't used much in practice. But they do reveal certain bits of physics (such as the applicability of the 
quasistatic approximation (the link goes to a thermodynamics page, but the idea is the same) and that fields must be 
created by sources), and it’s always nice to have the general solution to a problem available. 


These equations weren't written down until 1966, about a century afier Maxwell's Equations were known. Some people 
will claim (as the Wikipedia article cited does) that Jefimenko's Equations were written down earlier, but those earlier 
versions are always slightly different and not quite complete. What's really funny is that Jefimenko wrote them down in 
an attempt to formulate an alternative to Maxwell's equations. 


When my current Professor, David Griffiths, was in the process of writing a paper on the subject, he independently 
derived Jefimenko’s equations, and tried to figure out if anyone had done it before. Other than some slightly tricky and 
annoying math, they're not hard to derive, so someone must have done it. He found that Jefimenko had written them in а 
book that was published by a company that had only published one other work, also by Jefimenko (apparently regular 
publishers wouldn't take his books, so he went to a prestige press). He contacted Jefimenko, and Jefimenko didn't believe 
that he had solved Maxwell's equations, but that he had created an electromagnetic theory separate from (and doubtless 
better than) Maxwell's. Of course he had done no such thing, his formulation is exactly equivalent to Maxwell's, but he 
wasn't buying it 


According to Griffiths, Jefimenko currently submits one or two papers a week to American journals, gets denied, then 
publishes them in Europe (where review is apparently not as stringent). I don't know what they re about, the Wikipedia 
article says he focuses on overthrowing Einstein's General Relativity and Maxwell. 


| found this story behind some esoteric equations to be pretty amusing, and thought others might agree. I hope you've 
enjoyed the convoluted and intriguing story behind Jefimenko's equations, 


[Most of my information comes from a lecture with Griffiths, and as such could not be found online. Anything that is 
available online has been referenced. 


Electret Scientific Co 
P.O. Box 4132 
Star City, WV 26504 USA 


Books by Professor Oleg Jefimenko 
{also available from www.Amazon.com) 


Gravitation and Cogravitation — Developing Newton's Theory of Gravitation to its Physical and Mathematical 
Conclusion, 

Paperback - List Price US$ 22.00 

Hardback - List Price USS 32.00 
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Electrostatic Experiments ~ Ап Encyclopedia of Early Electrostatic Experiments, Demonstrations, Devices, and 
Apparatus, 

by G.W. Francis (author), Oleg Jefimenko (editor) 

Paperback - List Price USS 24.00 

Hardback - List Price USS 48.00 


Electromagnetic Retardation and Theory of Relativity -- New Chapters in the Classical Theory of Fields, 2nd edition, 
Paperback - List Price USS 24.00 

Hardback - List Price USS 44.00 

Causality, Electromagnetic Induction, and Gravitation -- A Different approach to the Theory of Electromagnetic and 
Gravitational Fields, 2nd edition, 

Paperback - List Price USS 22.75 

Hardback - List Price USS 32.50 


An Introduction to the Theory of Electric and Magnetic Fields, 2nd edition, 
Hardback - List Price USS 72.00 


Electrostatic Motors — Their History. Types, and Principles of Operation, 


Ош of Print - free e-book download available soon 


httpz/www.amazon.com/Electrostatic-Experiments-Encyelopedia-Demonstrations-Apparatus/dp/0917406133 


Electrostatic Experiments: An Encyclopedia of Early Electrostatic Experiments, Demonstrations, Devices, and Apparatus 
(Paperback) 


http://www. amazon.comv/Electrost tors-Oleg-D-Jefimenko/dp/091740608 


Electrostatic Motors (Paperback) 
by Oleg D. Jefimenko 


Scientific American ( October, 1974 ) 


Electrostatic Motors Are Powered by Electric Field of the Earth 


Although no one can make a perpetual motion machine, anyone can tap the earth's electric field to run a homemade motor 
perpetually. The field exists in the atmosphere between the earth's surface and the ionosphere as an electric potential of 
about 360,000 volts. Estimates of the stored energy range from a million kilowatts to a billion kilowatts. 


Energy in this form cannot be drawn on directly for driving ordinary electric motors. Such motors develop mechanical 
force through the interaction of magnetic fields that are generated with high electric current at low voltage, as Michael 
Faraday demonstrated in 1821. The earth's field provides relatively low direct current at high voltage, which is ideal for 
‘operating electrostatic motors similar in principle to the machine invented by Benjamin Franklin in 1748. 


Motors of this type are based on the force of mutual attraction between unlike electric charges and the mutual repulsion of 

like charges. The energy of the field can be tapped with a simple antenna in the form of a vertical wire that carries one 

sharp point or more at its upper end. During fair weather the antenna will pick up potential at the rate of about 100 volts 

for each meter of height between the points and the earth's surface up to a few hundred feet. At higher altitudes the rate 

decreases. During local thunderstorms the pickup can amount to thousands of volts per foot. A meteorological hypothesis. 

is that the field is maintained largely by thunderstorms, which pump electrons out of the air and inject them into the earth 
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through bolts of lightning that continuously strike the surface at an average rate of 200 strokes per second, 


Why not tap the field to supplement conventional energy resources? Several limitations must first be overcome. For 
example, a single sharp point can draw electric current from the surrounding air at a rate of only about a millionth of an 
ampere. An antenna consisting of a single point at the top of a 60-foot wire could be expected to deliver about a 
microampere at 2,000 volts; the rate is equivalent to .002 watt. A point-studded balloon tethered by a wire at an altitude of 
75 meters might be expected to deliver .075 watt. A serious limitation appears as the altitude of the antenna exceeds about 
200 meters. The correspondingly higher voltages become difficult to confine. 


At an altitude of 200 meters the antenna should pick up some 20,000 volts. Air conducts reasonably well at that potential. 
Although nature provides effective magnetic materials in substances such as iron, nickel and cobalt, which explains why 
the electric-power industry developed around Faraday's magnetic dynamo, no comparably effective insulating substances 
exist for isolating the high voltages that would be required for electrostatic machines of comparable power. Even so, 
electrostatic motors, which are far simpler to build than electromagnetic ones, may find applications in special 
environments such as those from which magnetism must be excluded or in providing low power to apparatus at remote, 
‘unmanned stations by tapping the earth's field. 


Apart from possible applications electrostatic motors make fascinating playthings. They have been studied extensively in 
recent years by Oleg D. Jefimenko and his graduate students at West Virginia University. The group has reconstructed 
models of Franklin's motors and developed advanced electrostatic machines of other types. 


Although Franklin left no drawing of his motor, his description of it in a letter to Peter Collinson, a Fellow of the Royal 
Society, enabled Jefimenko to reconstruct a working model [see illustration at right), Essentially the machine consists of a 
rimless wheel that turns in the horizontal plane on low-friction bearings. Each spoke of the "electric wheel," as Franklin 
called the machine, consists of a glass rod with a brass thimble at its tip. An electrostatic charge for driving the motor was 
stored in Leyden jars. A Leyden jar is a primitive form of the modem high-voltage capacitor. Franklin charged his jars 
with an electrostatic generator. 


The high-voltage terminals of two or more Leyden jars that carried charges of opposite polarity were positioned to graze 
the thimbles on opposite sides of the rotating wheel. The motor was started by hand. Thereafter a spark would jump from 
the high-voltage terminal to each passing thimble and impart to it a charge of the same polarity as that of the terminal. The 
force of repulsion between the like charges imparted momentum to the wheel. 


Conversely, the thimbles were attracted by the oppositely charged electrode of the Leyden jar Franklin placed on the 


ipirexresearch.comjefimenkaljefimenka him. "822 


ЕЛ 9 


opposite side of the wheel. As the thimbles grazed that jar, a spark would again transfer charge, which was of opposite 
polarity. Thus the thimbles were simultaneously pushed and pulled by the high-voltage terminals exactly as was needed to 
accelerate the wheel. 


Franklin was not altogether happy with his motor. The reason was that running it required, in his words, "a foreign force, 
to wit, that of the bottles." He made a second version of the machine without Leyden jars. 


In this design the rotor consisted principally of a 17-inch disk of glass mounted to rotate in the horizontal plane on low- 
friction bearings. Both surfaces ofthe disk were coated with a film of gold, except for a boundary around the edge. The 
rotor was thus constructed much like a modern flat-plate capacitor 


Twelve evenly spaced metal spheres, cemented to the edge of the disk, were connected alternately to the top and bottom. 
gold films. Twelve stationary thimbles supported by insulating columns were spaced around the disk to graze the rotating 
metal spheres. When Franklin placed opposite charges on the top and bottom films and gave the rotor a push, the machine 
тап just as well as his first design, and for the same reason. According to Franklin, this machine would make up to 50 
turns a minute and would run for 30 minutes on a single charge. 


Jefimenko gives both motors an initial charge from a 20,000-volt generator. They consume current at the rate of about a 
millionth of an ampere when they are running at full speed. The rate is equivalent to 02 watt, which is the power required. 
to lift a 20-gram weight 10 centimeters (or an ounce 2.9 inches) in one second. 


Jefimenko wondered if Franklin's motor could be made more powerful. As Jefimenko explains, the force can be increased 
by adding both moving and fixed electrodes. This stratagem is limited by the available space. If the electrodes are spaced 
too close, sparks tend to jump from electrode to electrode around the rotor, thereby in effect short-circuiting the machine. 
Alternatively the rotor could be made cylindrical to carry electrodes in the form of long strips or plates. This scheme 
‘could perhaps increase the output power by a factor of 1,000. 


Reviewing the history of electrostatic machines, Jefimenko came across a paper published in 1870 by Johann Christoff 
Poggendorit, a German physicist. Н described an electrostatic motor fitted with a rotor that carried no electrodes. The 
machine consisted of an uncoated disk of glass that rotated in the vertical plane on low-friction bearings between 
‘opposing crosses of ebonite, Each insulating arm of the crosses supported а comblike row of sharp needle points that 
grazed the glass. 


When opposing combs on opposite sides of the glass were charged in opposite polarity to potentials in excess of 2,000 
volts, air in the vicinity of the points on both sides of the glass was ionized. A bluish glow surrounded the points, which 
emitted a faint hissing sound. The effect, which is variously known as St. Elmo's fire and corona discharge, deposited 
static charges on both sides of the rotor. 


Almost the entire surface of the glass acquired a coating of either positive or negative fixed charges, depending on the 
polarity of the combs. The forces of repulsion and attraction between glass so charged and the combs were substantially 
larger than they were in Franklin's charged thimbles. The forces were also steadier, because in effect the distances 
between the combs and the charged areas remained constant. It should be noted that adjacent combs on the same side of 
the glass carried charges of opposite polarity, so that ће resulting forces of attraction and repulsion acted in unison to 
impart momentum to the disk, as they did in Franklin's motor. 


By continued experimentation Poggendorff learned that he should slant the teeth of the combs to spray charge on the glass 
at an angle. The resulting asymmetrical force made the motor self-starting and unidirectional. When the teeth were 
perpendicular to the glass surface, the forces were symmetrical, as they were in Franklin's motor. When the machine was 
started by hand, it ran equally well in either direction. 


Poggendorff was immensely pleased by the rate at which his machine converted charge into mechanical motion. He 
concluded his paper with a faintly odious reference to Franklin's device. "That such a quantity of electricity must produce 
a far greater force than that in the [Franklin] electric roasting spit," he wrote, "is perfectly obvious and nowadays would 
not be denied by Franklin himself. With one grain of gunpowder one cannot achieve so much as with one hundred. 
pounds." 


Electrostatic motors are now classified in general by the method by which charge is either stored in the machine or 
transferred to the rotor. Poggendorft's machine belongs to the corona type, which has attracted the most attention in recent 
years, Although its measured efficiency is better than 50 percent, Poggendorff regarded it merely as an apparatus for 
investigating electrical phenomena. He wrote that "it would be a Sanguine hope if one wanted to believe that any useful 
‘mechanical effect could be achieved with it." 
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Poggendorft's negative attitude toward the usefulness of his design may well have retarded its subsequent development. A 
modern version of the machine constructed in Jefimenko's laboratory has an output of approximately .1 horsepower. It 
operates at speeds of up to 12,000 revolutions per minute at an efficiency of substantially more than 50 percent. In one 
form the modern corona motor consists ofa plastic cylinder that turns on an axial shaft inside a concentric set of knife- 
edge electrodes that spray charge on the surface of the cylinder [see illustration at left]. Forces that act between the 
sprayed charges and the knife-edge electrodes impart momentum to the cylinder. 


Machines of this kind can be made of almost any inexpensive dielectric materials, including plastics, wood and even 
cardboard. The only essential metal parts are the electrodes and their interconnecting leads. Even they can be contrived of 
metallic foil backed by any stiff dielectric. The shaft can be made of plastic that turns in air bearings. By resorting to such 
stratagems experimenters can devise motors that are extremely light in proportion to their power output, Corona motors 
require no brushes or commutators. A potential of at least 2,000 volts, however, is essential for initiating corona discharge 
at the knife-edges. 


electrodes "у" 
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Plexiglas 


А smaller and simpler version of the machine was demonstrated in 1961 by J. D. N. Van Wyck and G. J. Kühn in South. 
‘Africa. This motor consisted of a plastic disk about three millimeters thick and 40 millimeters in diameter supported in the 
horizontal plane by a slender shaft that turned in jeweled bearings. Six radially directed needle points grazed the rim of 
the disk at equal intervals. When the machine operated from a source of from 8,000 to 13,000 volts, rotational speeds of 
up to 12,000 revolutions per minute were measured. 


I made а corona motor with Plexiglas tubing two inches in diameter and one and a half inches long. It employed 
stifTbacked single-edge razor blades as electrodes. The bore of the tube was lined with а strip of aluminum foil, a 
stratagem devised in Jefimenko's laboratory to increase the voltage gradient in the vicinity of the electrodes and thus to 
increase the amount of charge that can be deposited on the surface of the cylinder. I coated all surfaces of the razor blades 
except the cutting edges and all interconnecting wiring with "anticorona dope,” a cementlike liquid that dries to form a 
dielectric substance that reduces the loss of energy through corona discharges in nonproductive portions of the circuit. 


The axial shaft that supports the cylinder on pivot bearings was cut out of a steel knitting needle. The ends of the shaft 
were ground and polished to 30degree points. To form the points I chucked the shaft in an electric hand drill, ground the 
metal against an oilstone and polished the resulting pivots against a wood lap coated with tripoli. 


The bearings that supported the pivots were salvaged from the escapement mechanism of a discarded alarm clock. A pair 
of indented setscrews could be substituted for the clock bearings. The supporting frame was made of quarter-inch Lucite, 
The motor can be made self-starting and unidirectional by slanting the knife-edges. Those who build the machine may 
discover, as I did, that the most difficult part of the project, balancing the rotor, is encountered after assembly. The rotor 
must be balanced both statically and dynamically. 
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Static balance was achieved by experimentally adding small bits of adhesive tape to the inner surface of the aluminum foil 
that lines the cylinder until the rotor remained stationary at all positions to which it was set by hand. When the rotor was 
balanced and power was applied, the motor immediately came up to speed, but it shook violently. I had corrected the 
imbalance caused by a lump of cement at one end of the rotor by adding a counterweight on the opposite side at the 
‘opposite end of the cylinder. Centrifugal forces at the ends were 180 degrees out of phase, thus constituting a couple. 


The dynamic balancing, which is achieved largely by cut-and-try methods, took about as much time as the remainder of 
the construction. To check for dynamic balance suspend the motor freely with a string, run it at low speed and judge by 
the wiggle where a counterweight must be added. Adhesive tape makes a convenient counterweight material because it 
сап be both applied and shifted easily 


| made the motor as light and frictionless as possible with the objective of operating it with energy from the earth's field. 
The field was tapped with an antenna consisting of 300 feet of No. 28 gauge stranded wire insulated with plastic. It is the 
kind of wire normally employed for interconnecting electronic components and is available from dealers in radio supplies. 


The upper end of the wire was connected to а 20-foot length of metallic tinsel of the kind that serves for decorating a 
Christmas tree. The tinsel functioned as multiple needle points. Strips cut from window screening would doubtless work 
equally well 


The upper end of the tinsel was hoisted aloft by a cluster of three weather balloons. Such balloons, each three feet in 
diameter, and the helium to inflate them are available from the Edmund Scientific Co. (300 Edscorp Building, Barrington, 
N.J. 08007). The weight in pounds that a helium-filled balloon of spherical shape can lift is roughly equal to a quarter of 
the cube of its radius in feet. To my delight the motor began to run slowly when the tinsel reached an altitude of about 100 
feet. At 300 feet the rotor made between 500 and 700 revolutions per minute. 


A note of warning is appropriate at this point. Although а 300-foot vertical antenna can be handled safely in fair weather, 
it can pick up a lethal charge during thunderstorms. Franklin was incredibly lucky to have survived his celebrated kite 
experiment, A European investigator who tried to duplicate Franklin's observations was killed by a bolt of lightning. The 
300-foot antenna wire can hold enough charge to give a substantial jolt, even during fair weather. Always ground the 
lower end of the wire when itis not supplying a load, such as the motor. 


To run the motor connect the antenna to one set of electrodes and ground the other set. Do not connect the antenna to an 
insulated object of substantial size, such as an automobile. A hazardous charge can accumulate. Never fly the balloon in a 
city or in any other location where the antenna can drift into contact with a high-voltage power line. Never Пу it below 
clouds or leave it aloft unattended, 


A variety of corona motors have been constructed in Jefimenko's laboratory. He has learned that their performance can be 
vastly improved by properly shaping the corona-producing electrodes [see illustration at right]. The working surface of 
the rotors should be made of a fairly thin plastic, such as Plexiglas or Mylar. Moreover, as I have mentioned, the inner 
surface of the cylinder should be backed by conducting foil to enhance the corona. Effective cylinders can be formed 
inexpensively out of plastic sewer pipe. Corona rotors can of course also be made in the form of disks. 


Опе model consists ofa series of disks mounted on a common shaft. Double-edged electrodes placed radially between 
adjacent disks function much like Poggendorf?'s combs. This design needs no foil lining or backing because a potential 
gradient exists between electrodes on opposite sides of the disks. It is even possible to build a linear corona motor, a 
design that serves to achieve translational motion. A strip of plastic is placed between sets of knife-edge electrodes 
slanted to initiate motion in the desired direction 
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Notwithstanding the problem of handling potentials on the order of a million volts without effective insulation materials, 
Jefimenko foresees the possibility of at least limited application of corona power machines. In The Physics Teacher 
(March, 1971) he and David K. Walker wrote: "These motors could be very useful for direct operation from high-voltage 
dc. transmission lines as, for example, the 800 kV Pacific Northwest-Southwest Intertie, which is now being constructed 
between the Columbia River basin and California. It is conceivable that such motors could replace the complex 
installations now needed for converting the high-voltage d.c. to low-voltage a.c. All that would be required if corona 
motors were used for this purpose would be to operate local low-voltage а.с. generators from corona motors powered 
directly from the high-voltage d.c. line." 


As Jefimenko points out, a limiting factor of the corona motor is its required minimum potential of 2,000 volts. This 
limitation is circumvented by a novel electrostatic motor invented in 1961 by a Russian physicist, A. N. Gubkin. The 
motor is based on an electret made in 1922 by Mototaro Eguchi, professor of physics at the Higher Naval College in 
Tokyo. 


An electret is а sheet or slab of waxy dielectric material that supports an electric field, much as a permanent magnet 
carries a magnetic field. Strongly charged camauba-wax electrets are available commercially, along with other 
electrostatic devices, from the Electret Scientific Company (РО. Box4132, Star City, W.Va. 26505). A recipe for an 
effective electret material is 45 percent camauba wax, 45 percent water-white rosin and 10 percent white beeswax. Some 
experimenters substitute Halowax for the rosin. 


The ingredients are melted and left to cool to the solid phase in a direct-current electric field of several thousand volts. 
The wax continues to support the field even though the external source of potential is turned off [see "The Amateur 
Scientist, SCIENTIFIC AMERICAN, November, 1960, and July, 1968]. The electret reacts to neighboring charges 
exactly as though it were a charged electrode, that is, it is physically attracted or repelled depending on the polarity of the 
neighboring electrode 


electrodes 


Gubkin hamessed this effect to make a motor. The rotor consisted of a pair of electrets in the shape of sectors supported at 
opposite ends of a shaft. The center of the shaft was supported transversely by an axle. When the rotor turned, the 
electrets were swept between adjacent pairs of charged metallic plates, which were also in the form of sectors. 


The plates were electrified by an extemal source of power through the polarity-reversing switch known as а commutator, 
The commutator applied to the electrodes a charge of polarity opposite to the charge of the attracted electret, As the 
electret moved between the attracting plates, however, the commutator switched the plates to matching polarity. The 
alternate push and pull imparted momentum to the rotor in exact analogy to Franklin's motor. 


Gubkin’s motor was deficient in two major respects. The distances between the electrodes and the electrets were 
needlessly large, so that the forces of attraction and repulsion were needlessly weak. Moreover, during the electrt’ transit 
between electrodes its surfaces were unshielded. Unshielded electrets attract neutralizing ions from the air and lose their 
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charge within hours or days. 


Field plate antenna 


commutator 


Both inherent deficiencies of Gubkin's motor have been corrected in Jefimenko's laboratory by taking advantage of what 
is termed the slot effect. Instead of sandwiching the electret alternately between pairs of metal plates, Jefimenko employs 
‘opposing pairs of adjacent plates [see illustration at rightt]. The adjacent plates are separated by a narrow slot, When 
adjacent plates carry charges of opposite polarity, the electret experiences a force at right angles to the slot and in the 
plane ofthe electret. The strength of the force is at a maximum because the electret is close to the electrodes. 
Simultaneously the electrodes function as shields to prevent the neutralization of the electret by free ions. 


Motors based on the slot effect can be designed in a number of forms. One design consists of an electret in the shape of a 
wafer-thin sheet of Mylar supported by a flat disk of balsa wood 100 millimeters in diameter and three millimeters thick. 
(A long-lasting charge is imparted to the Mylar by immersing it in a field of a few thousand volts from an electrostatic 
generator after the motor is assembled.) This rotor is sandwiched between four semicircular sectors that are cross- 
‘connected [ see illustration J. 
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‘The electret is mounted on a four-millimeter shaft of plastic that turns in jeweled bearings. The conducting surfaces of the 
commutator consist of dried India ink, The brushes are one-millimeter strips of kitchen aluminum foil. The motor 
operates on a few microwatts of power. 


Jefimenko has demonstrated a similar motor that was designed to turn at a rate of about 60 revolutions per minute and 
develop a millionth of a horsepower on а 24-foot antenna having a small polonium probe at its upper end. (By emitting 
positive charges probes of this type tap the earth's field somewhat more efficiently than needle points do.) The 
performance of the motor easily met the design specifications. The charm of these motors lies in the fact that, although 
they do not accomplish very much, they can run forever. 
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Astronomers that have taken excellent images. As such they do not necessarily share our views about Aristarchus, nor 
follow our research 


More Blue Gems 


Aristarchus Crater 
Galileo Spacecraft 
December 7, 1992 


US 2010/0201133 АТ 


Aug, 12,2010 Sheet 3 of 3 
40 


Patent Application Publication 


I~ 36 


— 
ы. 36 


зз‏ سا 
m‏ 


EM 30 


FIG. 3 


1 


32 


Though not as high a resolution, we can still see the blue glow in these three images. 


John Lear believes this to be a Fusion Reactor. Other members of Pegasus have different ideas, bi 

me sort of power device. We now have several images from several independent sources showing 
glow and the "structure". All the images we have seen where "the lights are on" show this regular uniform structure, 
yet many photos can be found that show just a crater. 


Transient Lunar Phenomena (TLP) 
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Report Nov 2-3, 1958 


"Ou the night of November 2-3, 1958, Russian astronomer Nikolai A. Kozyrev witnessed a strange phenomenon while 
making spectrograms of the crater Alphonsus with the Crimean Astrophysical Observatory's 50-inch reflector. 

As he watched through the telescope's guiding eyepiece, he saw the crater's central peak blur und turn ап unusual 
reddish color. The spectrograms confirmed his visual impressions of a volcanic event; they showed an emission 
spectrum of carbon vapor (S&T:February, 1959, page 184)... Kozyrev has recorded via spectrograms numerous incidents 
of red transient lunar phenomena, particularly in the 80 mile wide crater known as Alphonsus. 1t was at this location in 
1965 that the final Ranger probe 9 crash landed. Aristarch only one of the brightest formations on the moon, 
responsible for more than half the number of reported TLP and hus been а proven source far gaseous emissions 
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NASA Lunar transient phenomena catalog 


Report April 23, 1994 


Sky and Telescope published an article basically saying anyone who sees a TLP is just seeing an illusion, despite 
hundreds of sightings by reputable astronomers... Well April 23, 1994 would change that dramatically... and involves 
our friend Clementine 


"A satisfying rebuke to the TLP naysayers was recently delivered by JPL's B. Burani at the October 1999 meeting of the 
American Astronomical Society in Padua, Italy Her specific TLP occurred on April 23, 1994. At that time, about one 
hundred amateur astronomers noticed a 40-minute darkening near the edge of the bright lunar crater Aristarchus. 
‘Happily, when this hundred fold "illusion" took place, the lunar satellite Clementine was mapping the area around 
Aristarchus. Defying the dogmatists, Buratti scrutinized the Clementine data again. Sure enough, Aristarchus had really 
Turned redder after the TLP reported by the amateur astronomers." 

Science Frontiers #127, JAN-FEB 2000, © 1997 William R. Corliss 


Report July 19, 1969 


Apollo 11 provides us with this incidence that gives a perspective of one event from two angles... one on Earth and one 
in orbit around the moon, 


"On July. 19, 1969, the Apollo 11 command module had just achieved orbit around the Moon when the Mission Control 
Center in Houston, Texas, received word that amateur astronomers reported transient phenomena in the vicinity of the 
crater Aristarchus. Asked to check out the situation, astronaut Neil Armstrong looked out his window toward the earth lit 
region and observed an "urea that is considerably more illuminated than the surrounding area. 

И just has — seems to have а slight amount of fluorescence to it." Although he wasn't sure, Armstrong believed the 
region was Aristarchus." - Fürshorexarg 


UPDATE Sept 07, 2007 


REPORTS of curious flashes and Meeting clouds on the Moon may not be figments of wild imaginations, astronomers 
say. А new look at observations by the American satellite Clementine show that a small area on the Moon's surface 
darkened and reddened in April 1994. Why this happened remains a mystery. 


For hundreds of years, people have reported seeing flashes, short-lived clouds and other brief changes on the Moon's 
surface. But astronomers have never been able to confirm the sightings. "The events were observed on many 
occasions, but most astronomers don't believe in them," says Bonnie Buratti of NASA's Jet Propulsion Laboratory in 
Pasadena, California. On 23 April 1994, around a hundred amateur astronomers reported seeing a possible darkening 
of the Moon, lasting 40 minutes, near the edge of the bright lunar crater Aristarchus. At the same time, the US 
Department of Defense's Clementine satellite was mapping the lunar surface. 


SOURCE: New Scientist 


‘One of the first real attempts to entalogue a large number of TLP sightings was made on behalf of NASA and 
published in a report which gave details of $79 mysterious lanar events dating from 26 November 1540 (pre-teleseopic) 
to 19 October 1967 [4]. The catalogue appeared just a year before Neil Armstrong planted his size 11 boot in the Sea of 
‘Tranquillity: strange that such an important and well-funded Moon-landing programme chose to arm itself with some 
basic historical TLP data only at the very last minut 


NASA's belated enquiries represented a grudging acknowledgement that the Moon might not actually be the dead. 
‘world it so convincingly advertises itself to be for most of the time. It was in NASA's interest, however, to down-play 
the idea of an active Moon. Known factors in lunar exploration were hazardous enough to plan for and contend with, 
‘without having to admit that lurking somewhere beneath the Moon's surface there might be some unknown, 
unpredictable and uncontrollable threat to their prospective Apollo lunar astronauts which could jeopardize the $25 
billion programme. 


of the Moot 


Fortean Times ЕТИ 


Aristarchus Crater 
Apollo 11 Transcript from Mission Log 


ARMSTRONG — Yes. think we made it clear on a number of occasions prefighe chat 
we were not in agreement with the change, ust prior to fight, co the 55 by 65 orbit We. 
did пос disagree with the intent of what they were trying to achieve; is just that this did 
mot have the benefi of из effect on à number of other areas of the fight plan. I stil feel 
as though that was somewhat of a mistake. There were some other sides to the 
discussion dat had not been fully reviewed by all parties. 


SPEAKER — What about items between the two maneuvers? 


ALDRIN — One кет that came up vas the request to look at the crater Aristarchus 
to see if we could see any glow or evidence of some observations that had been made 
by people on the ground That does bring to mind that as we were coming in on LOI and 
I could see the edge of the Moon coming back into the daylight. it appeared to me that 
at one point (which 1 can't identify) there was one particular area along the horizon that 
was lt up. I doubt that it was anywhere near Aristarchus There appeared to be one region 
that vas a lide unusual in йз lighcing, Maybe our films will catch that Wel just have to 
try to identify that one when we see the pictures, don't thine м there is any particular 
connection, but | thought Td mention ic because it did strike me as a tle unusual. 


ARMSTRONG — As long as we're talking about Aristarchus, Га agree with Burzi 
observation that the brightest part of the area that was somewhat illuminated might 
agree with the zero phase point of cart^shine. This would mean youre getting a lor of 
local reflection from earchshine. That certainty ~ 


ALDRIN — You talking about once we were in lunar orbit? 


ARMSTRONG — Yes | would certainly agree, particularly with the highly illuminated. 
parts of the inside of the crater wall | think it was also truo that the arca around 
Aristarchus, that is in the plains, was also more illuminated. 


ALDRIN — Ic wasn't just the crater, it was the whole general area. 


ARMSTRONG — ics not necessarily obvious tha this also would happen to agree with 
the zero phase point of earthshine. 


COLLINS — Ic could We had nothing co compare it with 


ALDRIN — This vas not in sunlight ic was in earthshine. That wouldnt have been 
zen. 


ARMSTRONG — Oft-hand it doesn't agree with anything | can chink of and it seemed 
то extend for quite a distance around that area Although | called chat a fluorescence. irs 
probably пос a very good term. It certainly did not have any colors that | could associate 
it with. There was just a higher local illumination level over the surface at that point 


ALDRIN — k was a brighter area than anything else we could see in either direction. 
don't know if you could compare that with any of che brighter areas we saw in zhe sunlit 
portions say on the back side; с didnt look lae it was the same ching at all Not having 
Anything to compare it with in the way of earthshine slurnoation, we really couldn't tell 
much. 


ARMSTRONG — We could say the effect was there, and it was а very pronounced 
effect. lcs a more obvious effect than looking at the Earths zodiacal light, КУ a more 
pronounced effect than zodiacal light which is also observed easily wich the eye. Our 
poreLOL2 PS2 option 3 was a good one with an extremely low torqu ng angle (torqued 


"This page is а copy of the Mission Debriefing Log after they came back to Earth, John Lear has а copy of this in his. 
collection, What 1 find interesting is the other area that was "lit up" and was not Aristarchus. Aldrin says they could 
look in the films, but we all know what happened to those films. 
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ASTRONAUTICS INFORMATION 
Translation No. 18 


LUMINESCENCE OF THE LUNAR SURFACE 
AND THE INTENSITY OF THE SOLAR 
CORPUSCULAR RADIATION 
1956 
by 
М. А. Kozyrev 
(Per Akademya Nauk SSSR Izvestin Krymskoi Astrofizitcheskoy Observatorye) 
‘Vol. XVI, 1958 


‘Translated by J. L. Zygielbaum 


Excerpt 001 


The quantitative investigation of the luminescence of the lunar surface was 
accomplished by comparing the contours of broad Fraunhofer lines in the spectra of 
lunar details, with the contours of these lines in the solar spectrum. 


Excerpt 002 


Other investigations of details of the lunar surface 
have not disclosed any luminescence. These measurements, together with measur 
ments of the spectral refractive capability of the crater Aristarchus, have made it 
possible to find a luminescence curve depending on the wave line. 


Excerpt 003 


‘This type of spectrogram was obtained through the 50-inch reflector of the 
Crimean Observatory during a perpendicular position of ће spectrograph's aperture 
toward the rim of the lunar disk. Spectrographs were obtained with a camera 
equipped for a luminosity of 1:4 during an exposure of about 1 hour. 


Excerpt 004 


The crepuscular phenomena on the Moon were not discovered even during 


very thorough investigations. Lyot and Dollfus have, by their ой 
corono, 


(Ref 1. 


boundary did not exclude the possibility of the existence of an ionosphere on the Moon 
the phenomena connected with it; for уе, eile fee M 
From this view point, the study ofthe spectrum of the dark rim on the шаг 


disk near a new Moon is of great interest. 


Excerpt 005 


‘As a result, it 
becomes possible to define x as a function of the wavelength. It is always possible 
that the rays of the curves near the belt С (4308 A) are also affected by luminescence. 
As a result of the low depth of the belt G, it is difficult to make a reliable deter- 
mination of x along its contours. However, one can notice that the depth of the belt 
G in the spectrum of Aristarchus is less than in the solar This circum- 
stanc ith a maximum 
of about 4300 А, 


We will try now to pass from the relative values х0) which characterize 
luminescence. to the absolute energy values. 


Excerpt 006 


OT 

determined along the line К, is 1-1/2 times larger than along the line Н. It is 

inona that tha dennint TU ani K are on ho borde o tha звон ine, the 

| intensity of which increases towards the ultraviolet aide ofthe spectrum. Therefore, 
ртт tc точь E end К, E ia pool t fy do fid 


the full contour of the luminosity belt, according to the distribution of energy in the 
uninterrupted spectrum of Aristarchus. 


Excerpt 007 


On the other hand, by the same 
of luminous glow, the value x should be larger than in the 


where a considerable decrease takes place in the brightness of the 
Лаг spectrum and in the reflective capabilities of the lunar surf 


We obtained spectrographs of various regions of the lunar surface in the fall 

of 1955 with the 50 inch reflector of the Crimean Observatory, with the help of a 
spectrograph utilizing a large camera which yielded a linear dispersion of about 15 
A/mm near the doublet Н and К. With an aperture width of 0.05 mm and Шога hypo- 
panchromatic film, three exposures were made on the order of 2 to 10 minutes for the 
visible sector of the spectrum, and 30 to 40 minutes for th 


Excerpt 008 


On October 4, 1955, a particularly strong luminescence, which exceeded the normal | 
Ер че ie 


Table 1 


GMT (1955), br:min | а, deg | i deg | xg. % жк. ® | жк/хн 


Sept, 28, 18:0 


Oct. 28, 18:30 
Nov. 4, 22:00 


42203 | 14 


Summary... 


Soit is established that Aristarchus has an unusual glow and that it is in the blue, violet and ultra-violet range. Here 
we also have brief mention (citing other papers which we are looking for) of a Lunar atmosphere in a NASAJPL. 
paper, and furthermore they state the night sky on the Moon is illuminated. 


ible above shows 
observed with a 50 inch 


that Aristarchus increases in intensity at different times, with a major peak on Oct 2 1955 
ssian scope. 


Below 


e will give you an idea what the 


and К spectrums represent. 
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H Spectrum 


he photo above is the spectrum of a glass tube filled with hydrogen that is excited with a high voltage. It resembles a 
neon sign, except the glass is straight and filled with hydrogen gas and not neon. 


important features are the bright emission lines in the Hydrogen spectrum. There is one line in the visible red, the 
brightness ome in the blue, the second from the right isin the violet range and the last in the ultra violet range, not 
visible to the human eye, but barely detectable with a digital camera. (Data collected from the Warren Wilson College 
Physics Department) 


What is relevant in our look at Aristarchus is the intense emission in the blue to ultra violet end of the spectrum of 
Hydrogen plasma emissions. In the Russian/NASA document we see recorded evidence of strong and variable 

issions in this H spectrum as well as the K. In the papers below we can see that the К spectrum emissions also are 
involved with ionized plasma... 


"The explanation of the hydrogen spectrum is perhaps the most important test that any theory of electronic sructure must 
pass. The wavelengths ef the lines of the Balmer veries (shown above) ах well ay other series in the spectrum of hydrogen 


ture very well known indeeil."~ University of Kentue 


Seems Aristarchus Crater passes that test for "electronic structui 


th flying colors 


K Spectrum 


k Spectrum of Finite Lifetime Passive Sealars in Lagrangian Chaotic Fluid Flows 


Keeveo! Nm," Thomas M. Anipnsen. Je." Parvez N. Guadar, and Edward Оп" 
University of Maryland, College Parks Maryland 20742 
eid 23 Mareh 1999) 


Papers: 


High Resolution Measurement of the K Spectrum of Fe 

New Spectral Diagnostics of Non equilibrium Astrophysical Plasmas 

by V. Decaus and P. Beirsdorfer et al 

Lawrence Livermore National Laboratory, University of California, Livermore, СА 94581 
SOURCE 


"This paper is organized as follows. In § 2, we describe the EBIT and review our experimental procedure. In § 3, we 
present our measured spectra and compare them ta published predicted spectra for ionizing plasmas. In § 4, we 
discuss the effects of K-shell ionization and the consequent spectral depender hape of the electron. 
distribution. 


Livermore Electron Beam lon Trap (EBIT). The electron density in the 
fares... 


SBIT is similar to the electron density of solar 


All the papers we find dealing with the К Spectrum are all heavy reading in Physics, but they talk about electron 
sions, solar and cosmic radiation and lonized Plasma. Combining these pieces shows us that Aristarchus 
definitely has emissions in both these spectra, and that the emissions are not always there, and that they have ben 

recorded at different intensities. 


Does this make Aristarchus a Fusion Reactor? We don't know, but the evidence certainly indicates something along 
those lines is going on. Time to start looking at the Moon with ultraviolet cameras. 


‘One last piece of the puzzle.. below is a Fusie 


successful at Sandia National Laboratory 


Reactor that has prov 


“Z causes rewctions to occur neither by confining low density plasmas in dimensionally huge magnetic fies, ay do 
tokomuaks, nor by focusing inten beams on or around а target, as ín laser fusion, bur simply through те 
‘application of huge pulses of electricity applied with very sophisticated timing, The pulse creates an intense magnetic field 
that crushes tungsten wires into а foam cylinder to produce X-rays. The X-ray energy, striking the surface of the target 
capsule embedded in the cylinder, produces a shack wave that compresses the deuterium within the capsule, fusing enough 
deuterium to produce neutrons." Sandia National Lab 


SANDIA NATIONAL LABORATORY 
Z MACHINE 


MIT 


Welcome to the Levitated Dipole eXperiment (LDX) web site, LDX is a novel experimental device designed to explore. 
the physics of plasma confinement in а magnetic dipole field. What makes it unique? Besides levitating a 1/2 ton super 
conduct the first experimental test on the theory of plasma confinement by adiabatic 
compressibility. If this concept turns out to be correct, levitated dipoles may one day make an attractive may 
confined fusion energy source, LDX îs a collaboration between Columbia University's Dept, of Applied Physi 
MIT Plasma Science & Fusion Center and is funded by the Department of Energy's Office of Fusion Energy 


ieticully 
ind the 


A levitated dipole would be favorable for a D-He3 fuel cycle based power source. 


Additionally a levitated dipole device would be intrinsically steady state and extract 
power as surface heating, permitting a thin walled vacuum vessel and eliminating the 
need for a massive neutron shield. 


MORE HERE 


Update: Lawrence Livermore National Laboratories 


High resolution measurement, line identification, and spectral modeling of the Kb 
spectrum 
of helium like nt> 
plasmas, fast pinches, and tokamaks, As a result, mid Z elements are typically found in the helium like charge state 
and radiate in the x-ray region. The helium like Ka emission consisting of transitions from the n52 levels to n51 has 
been studied in detail in both tokamak and laser produced plasmas (1.2). These studies have demonstrated the 

vat utility of the Ka spectra for determining various plasma parameters such as ће electron and ion temperatures, 
v plasma density the ion transport coefficients, and the fraction of non Maxwellian electrons. 


Kshell s-ray spectra involving transitions from levels higher than n52 have been studied in much less detail. We 
believe such K-shell spectra ~Kb, Kg , ete.! in many cases could be even more useful for diagnostic applications than 
the traditionally used Ka emission, because these transitions, as a rule, are optically thin even in a dense laser 
produced plasma. The most detailed investigations of the helium like argon Kb spectra have been made recently on the 
Princeton Large Torus tokamak (3) and on the Livermore electron beam ion trap ~EBIT! facility (4). In the present 
paper these spectra have been investigated for the case of a high density laser produced plasma. Using this type of 
plasma source it is possible to test the atomie theory for a plasma that is in an intermediate regime between that 
described by coronal -collisionless! and local thermodynamic equilibrium approximations. 


‘Our measur positions and strengths of the 5248-15221 and 15218-15221 lithium like satellite 
lines, КЫ and Kh2 helium like lines, and 1525d-1522p lithium like transitions, A detailed comparison of the measured. 
pectrum with the theoretical data has been made. Good agreement is obtained for both the wayelen 
ities of the spectral lines, which allows us to estimate the parameters of the laser produced plasma from 


the gas р 


tokamaks - 


A tokamak is a machine producing a toroidal (doughnut shaped) magnetic field for confining a plasma. It is one of 
several types of magnetic confinement devices and the leading candidate for producing fusion energy 


The term Tokamak is a transliteration of the Russian word ??????? which itself comes from the Russian words: 
"12012112201 909072 1 990120299 ЗҮҮ???" (toroidal'nayakamera у magnitnykhkatushkakh 


Tokamak magnetic Held and current 


Source Wikipedia 


Z elements - 


Hence the Z-Muchine fusion reactor 


sationed above by Sandia National Laboratory. a division of Lockheed Martin 


Her 
show 


is another paper that is relatively easier to understand what the К Spectrum represents Every example we have 
the K spectrum emissions together with fusion reactors. The H and K spectrums are something we also see in 


US 2010/0201133 A1 


ZERO POINT ENERGY ROTATOR 
TRANSDUCER AND ASSOCIATED METHODS 


RELATED APPLICATIONS 


10001) This application claims the benefit of US. Provi- 
sional Application No. 61/088,913, filed Aug. 14, 2008 which 
is incorporated herein by reference. 


FIELD OF THE INVENTION 


10002] This invention relates to generation of energy from. 
the zero-point energy field of space or electromagnetic quan- 
tum vacuum. More specifically, the invention relates lo a 
device useful for extraction of useful work via a sliding rota- 
tor. Therefore, the present invention relates generally 10 the 
fields of physics, quantum physics, and electromagnetism. 


BACKGROUND OF THE INVENTION 


100031 The now ubiquitous drive for energy independence 
has provided a new set of incentives and appreciation for 
development of environmentally and economically respon- 
sible energy resources. Conventional discussions regarding 
Such energy, resources oll revolve around fossil fuels, 
‘nuclear, and “ltemative energy sources” such as solar, wind, 
bio fuels, hydrogen, fuel cells, and the like. Fach of these 
energy resources currently comes with various benefits and 
drawbacks and often entail toss between perceived pol- 
lution and environmental problems, coss, efficiencies, and 
unintended consequences (eg. com demand for use ав fuel 
versus food). 

10004) "Since at least the 1960's some theoretical physicists 
have proposed the concept of zero-point energy which sug- 
gests а background energy field throughout space. Histori. 
cally, these physicists have been at least partially marginal. 
ized by mainstream academic thought, However, ver the pas 
decade ог so, such theories bave begun to goin significant 
traction in terms of recognition and available proofs to sup- 
роп these theories. Although this developing area of physics 
Ras experienced progress, practical applications of such theo- 
ез remain severely limited. One example of such progress in 
practical applications is the work of Bernard Haisch and 
‘thers in capitalizing on the Casimir effet. Such efforts thus 
far remain relegated to the quantum level. Allhough a wide 
variety of purported devices and claims have been made, no 
macroscale ейп» have yel proven to yickd useful energy 
ps 


SUMMARY OF THE INVENTION 


19008] In light of the relative infancy of the field and defi- 
ciencies noted above, the present invention provides an 
energy conversion system for extracting energy fom the 
zero-point field of space. This system includes а primary 
transducer operatively associated with a secondary trans- 
ducer The primary transducer can include a substrate having 
an am rotatably coupled to the substrate, while the substrate 
San be confined to move along a linear oscillatory path. The 
Secondary transducer converts kinetie energy of the substrate 
and arm to usable energy. The multi-mode motion of the 
Substrate and атш combination is suficient to impar а 
momentom influx to а rotational motion of the arm The 
momentom influx can then be converted to usable energy 
Such as mochanical, electrical andlor thermal energy. AS 
described in more detail herein. the momentum influx appears 
tw bea result of radiation pressure resulting Irom string in. 


Aug. 12, 2010 


рап of the electro-magnetic momentum-caergy contained 
‘within the zero-point field of space opposite to centripetal 
acceleration of he arm. 

10006] There has thus been outlined, rather broadly. the 
more important features of the invention so that the detailed 
description thereof that follows may be better understood, 
and so that the present contribution to the ап тау be better 
appreciated. Other features of the presem invention will 
become clearer rom the following detailed description of the 
invention, taken with the accompanying drawings and claims, 
or may he learned by the practice of the invention. 


BRIEF DESCRIPTION OF THE DRAWINGS 


10007] The present invention will become more fully 
apparent from the following description and appended 
claims, taken in conjunction with the accompanying draw- 
gs Understanding that these drawings merely depict exem- 
plary embodiments of the present invention and they ar 
Therefore, not to be considered limiting of its scope. И will be 
readily appreciated that the components of he present inven. 
tion, as generally described and illustrated in the figures 
herein. could be arranged. sized, and designed in a wide 
variety of diferent configurations. In particular, relative 
dimensions may vary and are generally not presented in an 
optimized configumton bul are rather provided for clarity 
and convenience in describing the invention generally. None- 
theless, the invention will be described and explained with 
additional specificity and detail through the use ofthe accom- 
panying drawings in which 
[0008]. TIG. 1 is a schematic of an energy conversion sys- 
tem in aconlance with one embodiment of the present inen- 
10009) FIG. 2 is a schematic of an energy conversion sys- 
tem having two rotating arms, one rotating clockwise and the 
Other counterclockwise in accordance with another embodi- 
ment f the present invention- 
10010) FIG. 3 is a schematic oF an energy conversion sys- 
tem illustrating an electro-magnetic mechanism for acceler. 
ing the arm in accordance with yet another embodiment of 
the present invention, 


DETAILED DESCRIPTION OF EXEMPLARY 
EMBODIMENTS 


[0011] The following detailed description of exemplary 
embodiments ofthe invention makes reference to the accom- 
puaying drawings, which form a part hereof and in which are 
Shown, by way of illustration, exemplary embodiments in 
‘which the invention may be practiced. While these exemplary 
embodiments are deseribed in sufficient detail to enable Those 
Skilled in the art to practice the invention, it should be under. 
Stood that other embodiments may be realized and that vari- 
Ош changes to the invention may be made without departing 
from the spirit and scope of the present invention, Thus, the 
following more detailed description of the embodiments of 
the present invention is not intended to limit he scope of the 
invention, as claimed, but is presented for purposes of ilus- 
tration only and not limitation to describe the features and 
characteristies of the present invention, o set Torth the best 
mode of operation ofthe invention, and to sufficiently enable 
опе skilled in the art to practice the invention. Accordingly. 
the scope ofthe present invention isto be defined solely by the 
appended claims. 


the Sun, Based on our research we would expect to see them from the Sun 
Reactor... 


after all we KNOW the Sun is a Fusion. 


We would NOT expect to see thes 
measured data to prove that we 


е types of emission from Aristarchus Crater, yet we have shown the visual and the 
fact DO see these emissions... 


H and K spectra are in the emissions from the Sun (a known fusion reactor); they are shown from the Z Machine of 
Sandia ( a know cy are shown from Tokamaks (leading candidate for producing fusion energy); and 
they are shown from Lawrence Livermore laser produced plasma experiments and electron beam ion trap use in fusion 
experiments... 


Н and K spectra are shown in the emissions of Aristarchus Crater... so what is Aristarchus crater? 

Repeat after me FUSION REACTOR 

It is interesting to note that while doing all this research, we find ourselves getting our 
best data from RUSSIA... I even requested a NASA document from a NASA historian 


some time ago and they said they did not have it and referred me to a RUSSIAN website 
that had a good summary of the file... 


Here again the Aristarchus readings were from RUSSIA in 1955. The document from 
LLNL was written by RUSSIANS. And the Tokamak, a fusion generator, is a RUSSIAN 
name and invented by RUSSIANS in 1950!!! 


Does anybody else get the picture yet? Remember Sir Patrick Moore? The RUSSIANS got 
their moon data from him, not NASA 


Na Zdorovje Comrades! 
UPDATE Sept 06 2007 


Aristarchus Crater Additional Information 
(1) Observers have noted that the wall is roughly circular but has a somewhat polygonal shape. 


(2) In 1911, Professor Robert W. Wood used ultraviolet photography to take images of the crater area. He discovered the 
plateau had an anomalous appearance in the ultraviolet, and an area to the north appeared to give indications of а 
sulfur deposit.[3] This colorful area is sometimes referred to as "Wood's Spot", an alternate name for the Aristarchus. 
Plateau, 


(3) The Hubble Advanced Camera for Surveys was used to photograph the crater is visual and ultraviolet light. The 
crater was determined to have especially rich concentrations of ilmenite, a titanium oxide mineral that could potentially 
be used in the future by a lunar settlement for extracting oxygen.[4] 


(4) The region of the Aristarchus plateau has been the site of many reported transient lunar phenomena. Such events 
include temporary obscurations and colorations of the surface, and catalogues of these show that more than one-third 
come from this locale.[5] 


(5) In 1971 when Apollo 15 passed 110 kilometers above the Aristarchus plateau, a significant rise in alpha particles was 
detected. These particles are believed to be caused by the decay of radon-222, a radioactive gas with a half-life of only 
3.8 days. The Lunar Prospector mission later confirmed Radon-222 emissions from this crater.|6| These observations 

id visually imperceptible diffusion of gas to the surface, or by discrete explosive 


This gives us many sources that state "Ultra violet" is the range we need to be looking at, not "Infra red" It also proves 
that official studies have known this for a long time, and that sightings have been recorded for a long time by NASA. 


But the most interesting piece is the fact that the Alpha particle emmisions INCREASED when Apollo I5 flew over 
head... in the same way that a sudden brightening was recorded both from Earth telescopes and the Apollo 11 
Astronauts as THEY flew over Aristarchus 


Source: Wikipedia Aristarchus Crater 
Moon mystery emerges from the Х- 


23 October 1999 
From New $ 
by Charles Seife 


Print Edition. 


REPORTS of curious flashes and fleeting clouds on the Moon may not be figments of wild imaginations, 
say. A new look at observations by the American satellite Clementine show that a 
darkened and reddened in April 1994, Why this happened remains a mystery. 


For hundreds of years, people have reported seeing flashes, short-lived clouds and other brief changes on the Moon's 

jut astronomers have never been able to confirm the sightings. "The events were observed on many occasions, 
stronomers don't believe in them," says Bonnie Buratti of NASA's Jet Propulsion Laboratory in Pasaden 
California. 


On 23 April 1994, around а hundred amateur astronomers reported seeing a possible darkening of the Moon, lasting 40 
minutes, near the edge of the bright lunar crater Aristarchus. At the same time, the US Department of Defense's 
‘Clementine satellite was mapping the lunar surface. 


Intrigued by the amateur reports, Buratti's team has taken a close look at the Clementine data to see if tbe satellite also 
recorded the event. Sure enough, they found that the crater looked different before and after the amateur reports. 
"After the event, it looks redder.” says Buratti, who announced the findings at a meeting of the American Astronomical 
Society in Padua, Italy, last week. 


Winifred Cameron, а retired astronomer who worked at the Lowell Observatory in Arizona, thinks that brief colour 
changes might be caused by small gas eruptions throwing dust around. We know that there are pockets of gas in the 
lunar soil, and the gas may occasionally escape. "I'm pretty sure that some of these changes are due to emanations of 
gas that are more dense than usua "The Aristarchus region is the source of about a third of all of 

th 


From issue 2209 of New Scientist magazine, 23 October 1999, page 22 
Printed on Fri Sep 07 00:03:59 BST 2007 


Join the live discussion on Anomnlies on the Moon and on Mars 
al Above Top Secret Discussion Forum 


John Lear's Moon Pictures on ATS 
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Component level (mostly analog) electronics from microwave to AF. Jazz guitars and guitar amplifiers. Radio astronomy. | apply 


‘science and critical thinking in my daly Ife. 


ем posts wih label inverter crystal oscilator tipa Show pos 


Inverter Crystal Oscillator 
Greetings — a short, fst post for 20161 


In numerous RF synthesizer chips les an inverter with input and output pins for 
making a reference crystal oscillator clock. | bull some discrete chip inverter xta 
oscillators with 74HC series logic gates to better examine them. Youll quickly 
recognize the ofl-used Pierce oscilator topology with 1 timmer capacitor to tweak 
the fundamental frequency which might vary from factors ko crystal aging and 
ale, crystal, crystal holder + board reactances.. 


| determined the 27 pF and trimmer cap values through experiments and 


Саса uet 
EM = 
т 


ET 
Ie 


Above — А crystal reference oscillator + buffer with inverters built rom NAND 
‘gates. The crystal is а good 1 — built in 2013; AT- cut; parallel 20 pF load 
capacitance; fundamental 12.8 MHz; a measured Qul- of 265K and zero spurs 
during my test sweeps. Further, his crystal ages < 5 ppm per annum for at least 2 
decades. 


II contrast this with some cheap xtals I bought and tested from eBay — it's night 
versus day. You might find such xtals in DDS and other low-cost synthesizers kits. 
They typically come in a НС-495 case, might suffer a Ош. of 40-80K — and more 
alarmingly, those | measured often showed strong, close-in spurs to further rash 
the already compromised close-in phase noise of these low-cost synthesizers. 
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Jays Astronomical Observing 
[^ 
I Observing and Sketch 


from December 190 
through December tat, 
2017-1 got some 
‘bsarvingin on December 
лв and өй, 2017 out at my da 
site of of Forest Road 006 at Juniper 
Grove. А couple of images. Atle 


Shows ago 


Ripples in the Ether 
Arduino - S635 Powered Signal 
Generator - Arduino 56291 Powered 
Signal Generator Please enjoy tia 
‘опор ot a nity, compact signal 
generator project usng the Etat 
Заза Breakout Bosra. 
таро 


Суета -Steve Amateur Radio 
» CLE 226 | CLE 227 NDB 
аар" Listening Event Renate 
UT muera 
bo running during he 
‘nas Nen Yar 
period, produced some scant 
Propagation on the МЕ NOB band in 
most parta fh, 
А 


Victor Herrero Radio Astronomy 
Blog 


Sun Earth Jupiler 
20171223». Many 
‘hanks to: Taxpayers of 
же United States of 
America, he Juno 

STEREO, WIND Spacecraft Teams, 

е Panetary Data System Team, Prof, 

Dr катаа 

2 eek a00 


4 The Signal Path 
Ronde & Scnvarz RTB2004 10-8 
2'5GSis MSO Озсаозсоре Revie, 
Teardown & Experiments -In hls 
episode Shahriar vows те Ronde & 
Shvarz RTB2004 10-84 овсйсвсоре- 
With ta ighesaluto touch-screen, 


Inve and capable GUI as wel a. 
veis a00 


Toom 1C-R7 100 and ta clicking noise - 
Some tme ago an leom IC-R7100 
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arved ıo my sack. Its a 
Quoting Dr. Ulich Rohde * [ALL] elements in a synthesizer contribute to noise. te receiver and works 
Two primary noia contibulors ara the reference andthe VCO. Actual the Fuer iei M 
crystal oscilator or frequency standard а high version of the VCO" [ fovere uy nnno. 
Reference 11 1 monn ago 

H Circuit Salad 
Although this post isn about phase nose; in this era of poor quality. "cheapo" РИМ ia at sound Aves! 


Virata а the sight changed of 
frequency of a musical note This can 


crystals, | think a low-noise reference is worth considering when synthesizing 
signals for specific applications that require low phase noise. Big thanks to Alexei 


Luk tor sending me ths 128 MHz gom. т 
oud a problem with my сеш! as shown above: strong spikes on the postive Amateur Radio Astronomy 

and negative edges My quest became nding ways to decease hese spikes and SE” Rains Sperren 
enhance the square waveform seen пу DSO Г wore en actos 


анат ot Rado Sy 
one инине Fr campis RTL nde 
Gen send signal елу om s RTL 
pie 


Davide Bucel's Blog 


+ Home + 7 Mhz scratch 
+ Guitar Related synthesizer 
index Degree 
Phase Shit AF 
ys ans кей 


AF power amp 
Working on guitar чё сә 


amp cirouiry Dec 


pad + Aston Chekhov 
Pati 
+ My Email 7 Receiver Part 2 
+My At + Funster receiver 
‘Above — My DSO scroen capture of the NAND oscillator circuit show earlier. The : 
+ Odd pops nat pata 


ledge peaks swings 9 Vpp. In 1 circuit they ran over 10.1 Vpp or double the rall to Eu 


rail DC voltage. Whats this all about? into аа 


2 High IPA тшен 
em 
1 emaled my circuit and measures to Professor Ken Kuhn who gave me some oe + hybrid cascode 
excelent suggestions which I augment wih experiments and apply in a стой poem тюп detector 
«invaar aain 

Myfavorta point from Ken: No matter how ом the frequency you're working at, ыы 

design and consi! your cuts Ike уе operating them @ 1 GHz nex + йн recever 

Transistors dont know what frequency youre working at апа many wok wel. Rado t 

ilo 100 МНЕ te cat bult 1o work cacty at high frequency then" AsvonomyLmis Dre audio 

il work great at ow frequency + Solar Ham ala ОВ 
ae Line in audio 

So коп Ken's wisdom and ite of my thinking + experiments, here's what di: perire 


86 notes 
[1] Because we're operating a square wave oscilator, odd harmonics wil un at 


high amplitude. The third harmonic at -38.4 MHz was only 8-10 В down fom the” Telescope 

fundamental in some of my frequency domain experiments. This means the Review sie assure 

power supply bypass cap should minimally bypass Ino lower VHF and gorighton + Ehe resonator O at 

the DC power pin (14) with he shortest possible leads 1o keep ts SRF as high as + Kuhne E 

possible. The bypass cap should ideal offer high Q / low ESR at VHF. Microwave clar phase 

[2] Apply compact construction to reduce stray C, L, — and to minimize distortion ° Lue Cupiso: + Rail to rail audio 
зер Space pover amo 


and start-up stabilization time. In particular, short ground lead lengths for the 27 Rado 
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PF and immer caps proved important to reduce my edge spikes The shorter he. Maja, SSGMIV = Regen recever 
circuit wires, the better rings TRUE here. о MT Haystack = М 
تاا‎ 
[3] Although in synthesizer chips, we only get 1 inverter with 2 pins, for off-chip °з inate 
oscllalors а butler proves useful. A small series resistor between the oscilator + My Titer Раде * SAW Resonator 
output and the buffer input pins serves to dampen any resonance in the output 1 pawon * Simpler Singe- 
circuit (often in the 10s of MHz rom excitation that causes the spikes you see ` Pa Sona Det 
as he inverter switches оп and of. I's affected by stray Land C around the IC. pots Leal 
em + Sine wave side 
[4] 10X scopo probe capacitance lowers the resonant frequency and boosts НЕ „шоу tone 
energy. To minimize this loading, you might tack solder a 100 0 ( or so ) resistor Publahog Ko es 
onto the buffer output pin and attach the probe cip to this resistor. Experiment + Reeves Rado can 
withthe resistor values in [3] and [4 to find aut what works best on your bench. p не 
+ Riool Canada- "ow eurent DE 
15] The 27 pF сар and timmer cap grounds should lie as close as possible to the р rca 
IC ground pin. + Socely of + Two tone mier 
Атав адо" IPS Noles 
18) Don't overdrive your crystal. | placed a 47 О resistor between the inverter bod" 
ори and the 27р capactorcrstal lead and determined this R value JE and decouping 
experimentally by watching the trace and frequency countar in my DSO. Since he Ruine + UF 
output resistance of the inverter driver is vary low compared о the reactance of = „тыгыш 2907809 
the capacitors and crystal (the crystal , timmer and 27 Е cap form a complex Mein; + VKO- based 


impedance ) the resistor isolates the output driver and also lowers the crystal freq synthesizer 


Astronomy 
drive level. Association + хы parameters 
wi spectrum 
+ Wizol- analyzer and 
My crystal features high О and the 74HC inverter drives it hard. Adding the EMRFD ‘racking 


resistor reduced the edge spikes slightly. Further | performed a test where | raised . YOUDAC-VASIU generator 
the DC supply voltage slightly and my signal appeared to distort and the 
frequency dropped slightly. The 47 0 resistor removed this issue and stabilized ано Tartean 
my TTL inverter oscilator. p 
m 
> 2016 (13) 
Y 2017 @) 
> January (3) 
> Ann (1) 


Here's the final schematic: 


> November 
o 


Y December 
о 
Оратра 
Make Lite 
Beter 


Peerless 
Marin 
Tayar 
Maestros 
brief review 


1060 Fender 
poe 
Rever 


promem, Restoration 


‘Above — My final TTL Pierce gate oscilator design with a 100 0 resistor to 
Isolate the 10X DSO probe during measurement. On the 5 VDC line. A 22 pF + 
100nF than 33 0 resistor plus 1 nF capacitor on Pin 14 form a pi-fiter for wide 
band, low-pass DC fitation from AF to lower VHF. VHF bypass on pin 14 helps 
‘quench edge spikes. 
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earned another point from Ken about my earier circuit with the NAND inputs 
shorted to make an inverter. I's often better to bias 1 NAND input gate to high 
and then use the other input for the oscilator feedback connections (inverter 
mode operation). This halves the input capacitance seen by the feedback 
network and may result in less effect tuning effect on the IC in some applications. 


1 ried this — and like when 1 connected the buffer inverter up, I had to adjust the 
trimmer cap o ether re-establish high frequency oscillation, or set the desired 
oscilator frequency in my counter. 


During my final experiments, I remembered that | purchased some 74HC14s in 
2015 to buld a simple НЕ sawtooth generator to externally quench a super 
regenerative receiver. The 7AHC14 features 6 inverters with a Schmitt tigger 
input. Quickly, I built my oscilator around this chip. Further, 1 ordered 10 standard 
hex inverter 74HCO4 chips for future projects. Logie ICs provide major fun! 


Above — DSO output of the improved inverter crystal oscillator. 'm quite happy 
with the output vallage(s) and oscillation + frequency stabilty now. 


| also read about and performed some temperature compensation experiments. 
Nothing worth mentioning however. For reference purposes, here's a video of my 
uncompensated, board - on - bench 12.8 MHz clock into a HP, 10-diglt, ovenized 
reference frequency counter. 


Above — Video shot just aller power up @ room temperature. The (temperature 
J frequency drit of my Inverter crystal oscillator circuit appears good. This crystal 
Wil provide an excellent on-chip reference for an experimental PLL project m. 
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working on. The 12.8 MHz reference gots divided by 2048 in a PLL chip to 
achieve a tuning resolution of 6250 KHz. 


Additional Bits and Pieces 


Above — Testing a commercial 12.8 MHz oscilator by Vectron International. 
Great engineering coupled with with a fabulous crystal results in a typical phase 
noise of -140 dBcfHertz @ a 10 KHz offset — perfect for a UHF reference clock. 


‘Above — Ive always got music playing in and around my lab. Since 2006 ту 
favorite singer = Jula Savicheva. Twiter. All of December to January I listened to 
Juta for creative inspiration while working on my PLL experiments. No Auto-Tune 
on her voice; amazing band: hard working. She sounds equally good lve or 
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recorded — how refreshing! 
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Build a multifunction battery free crystal radio to listen to either AM or FM 
radio. 

Yau can also use the same radio to connect to a bigger loop coil to get 
stronger signal for the AM radio instead of relying on the smaller AM coil 
inside the radio. 


Parts you will need: 
А Diode that works in high frequency (200Mhz or above, e.g. AA112, 
1N34A, 1N48, 15586 or 155106. 

A Diode that work in AM frequency e.g 1N34A, 1N60, ВАТВ5. 

А quadruple PVC Variable capacitor with one end for 2x 20pf, the other end 
for 2x 140pf. 

50pf and 180pf fixed ceramic capacitor 

100K 1/4W resistor 

33uH Choke coil 

АМ radio coil - ferrite rod 

3.5mm mono headphone jack 

3.5mm stereo headphone jack with intemal switches (for selecting whether 
to use the external big loop or the internal coil for AM. 

A2 by 3 switch to select AM or FM. 

A high impedance 4K Ohm earphone or a crystal earphone. 
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[0012] "The following detailed description and exemplary 
embodiments ofthe invention will be best understood by 
reference to the accompanying drawings, wherein the ele 
ments and features ofthe invention are designated by numer- 
als throughout 


Definitions 


10013] Indescribing and claiming the present invention, the 
following terminology will be used. 

T0014] The singular forms "a7 “an.” and “the” include plu- 
ral referents unless the context clearly dictates otherwise. 
“Thus, for example, reference to “an arm” includes reference 
‘woneormareofsich members and reference to “cornering 
refers to ome or more such steps. 

[0018] Asuscd herein with respect to an identified property 
ог circumstance, “substantially” refers to а degree of devia- 
"ion that is sufficiently small so аз To not measurably detract 
from the identified property or circumstance. The exact 
degree of deviation allowable may in some cases depend on 
the specific context. 

[0016] As used herein, “adjacent” refers to the proximity of 
two structures or elements, Particularly, elements that are 
identified as being “adjacent may be either abutting or con- 
nected. Such elements may also be near or close to eachother 
without necessarily contacting cach other, The exact degree 
p proximity my и some cases depend on te pecie 
19007] Аз used herein, a plurality of items, structural ele- 
ments, compositional elements, andlor materials may be pre- 
Semed in a common list for convenience. However, these ists 
‘Should be construed as though cach member of the list is 
individually identified as à separate and unique member. 
Thus, no individual member of such ist should be construed 
аза de facto equivalent of any other member of the same list 
Solely based on their presentation ina common group without 
indications 1o the cantray 

[0018] Concentrations, amounts, and oiher numerical data 
тау be presented herein in a range format, Iis to be under- 
‘Stood that such range format is used merely for convenience 
and brevity and should be interpreted fexbly to include not 
only the numerical values explicitly recited as the limits ofthe 
‘ange, but also to include ай the individual numerical values 
ог subsranges encompassed within {hat range as И cachi 
numerical value and sub-range is explicitly recited. For 
example, a numerical range of about 1 10 about 4.5 should be 
interpreted о include not only the explicitly recited limits of 
Tiosbout4 5 ми also to include individual numerals such as 
1,3, 4, and subsranges such as 1 to 3, 2 10 4, etc. The same 
principle applies to ranges reiting only one numerical value, 
Such as “less than about 4.5," which should be interpreted to 
include all of the above-recited values and ranges. Further, 
such an interpretation should apply regardless of the Breach 
‘ofthe range ог the characteristic being described. 

[0019] In the present disclosure, the term “preferably” or 
preferred" is nonexclusive where it is intended To mean 
‘preferably, but not limited to7 Any steps recited in any 
method or process claims may be executed in any order and 
are not limited to the onder presented in the claims, Means- 
plus-function or step-plus-function limitations will only be 
employed where for a specifie claim imitation all of the 
following conditions are present in that limitation: а) "means 
for” or “step for” is expressly recited and by a corresponding 
function is expressly recited, The structure; material or acts 
that support the means lus function are expressly recited in 


Aug. 12, 2010 


ion herein. Accordingly the scape of the inven- 

determined solely by the appended claims and 
their legal equivalents, rather than by the descriptions and 
examples given herein, 


Embodiments of the Invention 


10020] Referring now to FIG. 1, an energy conversion sys- 
tem 10 is shown generally for extracting energy from the 
zero-point field of space. The system can include a primary 
transducer 12 which is designed to extract energy fom the 
‘zero-point fiekd of space in the form of Kinetic energy. Multi- 
mode motion can be induced in a primary transducer alongan 
oscillatory path. The multi-mode motion caa include a pri- 
mary translational motion and a secondary motion such that 
abrupt changes in the primary translational motion are suffi- 
"ien to impart а momentum influx to th secondary motion. 
In one embodiment, the primary transducer can include à 
substrate 14 having an arm 16 rotatably coupled о the sub- 
strate. The substrate is generally confined to move along an 
oscillatory path, A secondary transducer 200 can be opera- 
tively associated with the primary transducer to covert the 
momentum influx into usable energy. Thus, the systems ofthe 
present invention provide an energy conversion system for 
extracting energy from the zero-point field of space. Gener- 

"ls tbe system includes a means Tor extracting momentum- 
‘energy Trom vacuum by the action of inertia and a means for 
converting the momentum energy to usable energy oper 

tively associated with the means for extracting momentum- 
energy, 

[0021] More particularly, the substrate 14 can be any suit- 

ble member upon which a rotating arm 16 can be coupled or 
otherwise mounted, The substrate can be guided along the 
oscillatory path by any suitable mechanism such as, but not 
Timited o, tacks, walls or the like. FIG. 1 shows a linear 
oscillatory path defined by a puir of tracks 18 along which the 
Substrate can move. The substrate can move along the tracks 
Via bearings, wheels, magnetically repulsive members, or any 
other suitable approach, Typically, it is most desirable to 
minimize friction between he substrate and tacks in onder 1o 
maximize energy transfer to the secondary transducer. The 
Substrate and arm can be formed of any suitable material 
‘which can be readily chosen based on designed parameters lo 
meet various property requirements such as density, fracture 
Strength, toughness, cc Furthermore, the shape and contours 
of the substrate and апа can aso be designed to minimize 
aerodynamic resistance due o the significant acceleration 
forces per nit ine experienced by the primary transducer, 
18022] In one aspect of the present invention, the substrate 
has a substrate mass (m. and the arm has an arm mass (m) 
such that a ratio of ms to m, is chosen to maximize a gain in 
kinetic energy (AKE) ofthe substrate. The rotating arm acts as 
the primary momentum influx extraction mechanism which 
experiences an inertial force acting opposite to the centripetal 
Torceactingon the rouatingarm. A Traction ofthe inertial force 
s manifest at an axis of rotation which is rigidly attached to 
the substrate and which constrains the arm to rotate around 
this axis. The y-component of this force acting on the axis, 
denoted as the centrifugal reetive fore, imparts an impulse 
‘on the substrate in the positive y-direction with respect o an 
‘cy coordinate system when the алп rotates within the first 
quadrant of the said xy coordinate system or imparis an 
impulse on the substrate in the negative y-direction when the 
апп rotates within the third quadrant af the said x-y coordi 

nate system, such that the substrate experiences а no ime: 
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To connect to external Loop coil for AM reception instead of using the 


internal AM сой, connect 3-color crocodile camp to the 3.5mm Stereo jack - 
white for the tuning, black for ground, yellow for the decoder diode. 
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Alan’ s Lab 


> and ту geeky hobbies 


The "Noisy Regen" 2007-07-17 


This circuit is essentially the зате topology as the "noisy oscillator" in EMRFD (page 4.13, diagram 4.21). Ive 
just used PNP transistors (2N3906) so | can "ground" the tuning capacitor rotor and still use a "conventional" - 
уе potential ground plane (making it easier to integrate with common-grounded test equipment). 


1u 


Audio Out 


Noisy Regen’ 
VK2ZAY 


Although running at a very low current (which gives the transistors a reasonably high Re) the tight coupling of 
the resonator with the transistors severely degrades йз О, especially as the regeneration is turned up high. It 
actually performs fairly well when the reaction coefficient is just less than 1, but once the -ve resistance is 
increased until it oscillates is becomes опе of the noisest oscillators I've ever seen. Even when just 
regenerating it is pretty noisy and broad. 


ОК, so it sucks electrically, but it does have some utility. It is extremely easy to get going, virtually any inductor 
thal isn't completely hopeless wil work in the circuit. It pulls very, very litle current and works from LF to VHF. It 
needs only just over a volt to oscillate on the lower bands, and 3 volts will work into the low VHF region. The 
only frequency determining components are the L and the C, although the transistor capacitances are very 
significantly coupled to the resonator, limiting its MUF and complicating estimating the appropriate values for a 
particular frequency - two seconds of empirical capacitor swapping wil get you in the right ballpark. The 
regeneration control modulates the transistor capacitances as well, pulling the frequency a bit, but this isn't 
unusual for a regenerative receiver and the selectivity is so bad anyway it doesn't matter much above MF. 
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solderless breadboard | was listening to Radio Australia on 6.02: 

at the collector though a 

an instant gratification receiver, and 
ing no offs 

з amplification, using an 2N3904 with the familiar self 

hi е old Archer "Mini Amplified 


About 2 min r itor 
MHz with ju 


hmite RFC 
е resulting in a cir 


ulred for a pair of AA batteries. | added а 
3( 


M feedback, 4k7 collector 
sell, but the extra gain ish 


е circuit can drive 
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Other Uses 


The circuit can be 


itter circuit to contain an RFC and a 

s the circuit would be an excellent telemetry or 

sensitive, and not too tuning critical. It would be fairly easy to integrate this circuit 
МНЕ crystals suggests some direction for 


with a microcontroller for remote-control use, My surplus of 27. 
ге experiments with this topology. 


iver for a lightning det 


Another use might be a LF 


for. Many moans ago | built a version of Chari 


ightnin (а great litle project, build one, they are fun). One thing that bugs me about it though is the 
need for an antenna. | think this litle cross-coupled regen circuit would be perfect (being micrapower) to build а 
lightning detector with a loopstick magnetic antenna rather than an electric whip. 


Building a more Permanent Version 


The "Noisy might not be much of a radio, but | couldn't help myself, 1 just had to give it a permanent 

place amongst my homebrew receivers. The circuit was rebuilt on PCB, this time with a 65 pF trimmer for tuning 

and a toroidal inductor wound on a T37-2 core (an additional 200 pF of fixed inductance was needed to put the 

receiver on the 49 mi of Just how much the transistor capacitance is 

coupled to the tank, the i ЧН, which means it must see an additional 50+ pF of 
Isewhere to resonate near 6 MHz with the mid-rimmer capacitance). 
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A simple th r r was thrown together to drive 32 Ohm headphones. Complete the radio 
pulis abot enough audio for comfortable listening at home. (Omitted from this diagram is a 
1 nF capacitor across the 2M2 feedback resistor in the first amplifier, this rolls off the AF response and kills the 
HF noise.) 
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The PCB was cut and fled down to be a perfect friction fit in the top of a Jaycar potting 
houses half a 9V battery, the power switch and a stereo 3.5 mm headphone socket. To cr 


ie the battery | 
ave 6 sub-AAA 


case.) This gives a 4.5 volt battery of moderate internal resistance. Actually the higher source resistance meant 
I had to raise the decoupling cap in the audio amplifier to 470 uF to prevent howling at max gain. My general 
purpose bench supply and АА batteries did not need this much capacitance for stability. A 10 nF cap from the 
emitter follower base to ground might help a litle too, but l'm happy with the final result 
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The antenna connection is simply a PC pin, which a clip lead is connected to, leading to a random wire for quite 
reasonable reception of the stronger stations. The radio tunes approximately 5.8-6.7 MHz which covers all of 49 
metres, but it might be helpful to pull it a little lower to spread out the channels a litle. 
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mne influx of momentum from the zero-point energy field of 
Space or an increase inthe momentum of the substrate in 
ier the positive or negative y-direction, depending on 
‘which quadrant the arm is rotating n. 
19023] The oscillatory path can be a linear track 18 which 
defined on both ends by a pair of resilient stationary members 
Зва and 206 oriented on either end ofthe linear track. During 
operation of the system, the primary transducer oscillates 
back and forth between the two stationary members: The 
approach at each end is accompanied by a transfer of kinetic 
energy ofthe primary transducer (eg. substrate and ar) to 
the secondary transducer. The primary transducer can thus be 
coupled to the secondary transducer ina manner which allows 
for conversion of tis kinetic energy to the secondary trans- 
ducer. Forexample, scan be accomplished by providing an 
at least partially or substantially inelastic collision with the 
resilient stationary members. As discussed in more detail 
below: various mechanisms can be effectively used to convert 
Kinetic energy of the primary transducer into usable energy, 
ев. via mechanical, thermal, andlor electromagnetic Tes- 
tures 
10034] As can be readily appreciated, the arm and substrate 
need an initial input of energy from an extemal source to 
begin movement. The source of energy to inate mation of 
с апп can come from a conventional energy source, such аз 
ar Башту. This extemal energy ean be transferred to the am 
Such as by a coaxial motor, magnetic accelerator, extemal 
уде, or the like. For example, a drive motor can be 
‘operatively associated withthe arm and configured to initiate 
‘ational motionof tie arm and sustain the rotational motion 
ata predetermined critical angular velocity. Another option is 
to provides permanent magnet on the arm, o. the free end, 
and complimentary magnetic induction col at a location 
‘external to the primary transducer. In this manner, an electric 
current applied to the induction coil creates magnetic feld 
Sufücien to act on the permanent magnet and accelerate the 
rm. After a critical angular velocity is reached. the external 
Source of energy (such as a battery, the power grid, ote.) for 
the motor or other suitable initiator mechanism can be 
Switched oan alternative energy stoge device such as col- 
lected energy. 
[0025] Referring now to FIG. 2, an alternative embodiment 
ofthe present invention is shown including an arm 22 and a 
Secondary arm 24 each rotatably coupled 10 ho substrate. In 
Опе embodiment, he secondary arm has an axis of rotation 
Spaced apart from an axis of rotation ofthe arm 22. Alterna- 
tively, the secondary arm could share a common axis of 
mation. In either ese, the secondary rm is coupled to the 
arm such that both dhe arm and the secondary arm rotate at a 
common angular velocity and opposite rotational directions. 
Typically, the secondary arm also hasa substantially identical 
mass and dimensions 0 that of the arm. In other words, the 
ems swing forwardand back inthe same cycle, withcommon 
у-соогфишез and mirror xcoordinates. 
19026] In one embodiment, a motor can drive the fist arm, 
and the second am can be driven by gears linked to the first 
arm, such that they are in syne with each other, rotating at the 
same angular speed but in opposite rotational directions. ln 
Such cases, the cosines of the rotation angle of each am will 
always be equal in magnitude, but opposite in sign. Thus, he 
components ofthe centrifugal reactive force acting on cach 
anis would be equal and opposite in direction, and therefore, 
hey would cancel eachother Asa resul, the substrate having 
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twa rotating arms will not impart compressive forces on the 
corresponding linear trek along the x-axis during operation 
ofthe system. 

10027] The kinetic energy ofthe primary transducer can be 
converted to usable energy twice for every full rotation ofthe 
arm(s), ie. once between the OF position and the 90° position 
and once between the 180° and the 270" position, The optimal 
position ofthe arm at impact of the substrate with the station- 
ary member can vary but is generally in these ranges. Spe- 
cifically. as the am approaches 90" or 270" the gain 
approaches 0 (see Example, Equation 3). Similarly. the 
momentum ofthe substrate at OF and 180° is во Oso е gain 
at those points would also be 0, A suitable secondary trans- 
‘ducer ean this be coupled with the primary transducer as a 
means for converting kinetic and momeatun-energy of the 
substrate and amm into usable energy such as electrical, 
mechanical, or thermal energy. The secondary transducer can 
be an electromagnetic induction system, mechanical pear 
system heat transfer system, piezoelectric sy stem, or the like. 
For example, the means for converting the momentam-en- 
‘ey can be an induction coil system, heat dissipate, mag- 
netic brake, fiction brake, o linear to rotational motion trans- 
Змог A heat dissipater can include a substantially inelastic 
collision between the substrate and a se of bumpers. Heat 
generated by collision can be converted to energy through 
eot transfer to proce steam which can be used to drive a 
turbine or other similar thermo-electrie conversion devices. 
10928] Inonespecific embodiment ofthe present invention, 
the secondary transducer includes t least one induction сой 
system including a magnet and a complimentary conductive 
coil. The magnet can be physically coupled to the substrate 
and oriented о approach the complimentary conductive сой 
Sufficient to induce electrical current therein during move- 
ment of the substrate along the oscillatory path, А similar 
‘magnet system can be incorporated into the arm as well. Such 
а secondary transducer can also be utilized as the initiator 
system by switching the enemy source. i.e. rom an extemal 
battery o energy derived from the zero-point energy ПМ, 
FIG. 3 lustres a simplified version of such an electromag- 
nesickinetie energy conversion system forthe secondary 
transducer. In particular, a permanent magnet 30 can be 
coupled to each collision end of the substrate 33 having the 
am 32 rotatably coupled thereto. An external induction сой 
34 сап be oriented at а position (or positions) to allow the 
Kinetic energy ofthe substrate о be progressively converted 
to electrical energy at cach approach of the substrate 1o the 
stationary members 36 In another embodiment, a piezoelec- 
trie material suchas a crystal or ceramic can be coupled to the 
stationary member. The foree applied by the substrate the 
piezoelectric material can generate an electric potential in 
response to the applied mechanical stress. Alternatively, the 
secondary transducer can include a mechanical coupling 
between the substrate and an energy translator. The energy 
‘eansator can bea Tinear-to- rotational motion drive, heat war- 
facing, or rack and pinion although other mechanisms may 
also be suitable. 

10029] After the substrate collides with either ofthe station- 
шу members, the arm's rotational speed can be replenished 
by asuitable arm accelerator: For example, an clectro-mapnet 
system can be oriented with permanent magnet 38 atthe free 
end of the arm with a corresponding external induction coil 
40. In this case, the arm can huve a shape to allow the 
permanent magnet to be oriented substantially in-line with 
the magnetic feld produced by the extemal eleto-magnet 
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The lile unitis quite cute. It is not a huge performer as receivers go, and you have to adjust it with a 
screwdriver, but it was a nice project nane the less. This weekend it let me listen to Saturday Night Country on 
Radio Australia, but | also heard Radio New Zealand and a bunch of other stations, Sure, | can use any number 
of other radios | have, some with the comfort of AGC and other features, but there is nothing quite like using a 
radio you designed and built yourself, even one as backward and hacky as this one. 


Suggested Improvements 

+ Add a 220-1K resistor and large (at least 10 uF) capacitor before the 10K volume control pot. This wil 
sip AF noise on the power supply гай geting into the AF amplior and causing Howling st minimum 
volise with bad layouta ar weak batarias: 

«Adding а simiar deouping network to the intermediate BCS49 and the detector stage cant hurt ather if 
you are having stabil problems 

‚ Consider bulding something less primitive than the emitter flower audio output бады! 

+ Add band-switching. (41 and 31 metres would be nice too) 

1 Bud it bigger (Athough ite small size а large port of te charm) 


Update: 2007-08-25 

| use this litle radio quite a lot, so much that Ive flattened the battery three times now. The process of replacing 
the battery has grown tiresome; it involves hacking open a particular brand of 9 Volt battery and fixing up the 
anode contact with some care. | decided to install an external power jack (mono 3.5 mm socket) and run with 
Conventional AA batteries in a 4-cell holder. 


The "complete" radia isn'ta self-contained 2 cubic inches any more, but | still get great joy out of using it. 
7 comments, 


Attachments 
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Circuit Source 


application/postscript 


14.563 kbytes 
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Home Twitter YouTube Calculators 


The "Wee Willy" RF Power Amp 2007-01-22 


| first saw the Dick Pattinson VE7GC Wee Willy on the “Popcom site. It is quite an interesting litle rig, but some 
things about the design concemed me, so until now I've largely ignored it. In particular, the final power amplifier 
stage is essentially class-C which seemed unlikely to work well for a DSB signal. The Solder Smoke guys were 
talking about it in an episode | heard on the way home from work tonight (21 | believe), so I decided to build and 
testit out. The circuit is so simple, | figured | could whack it together before dinner - which indeed | did, took less 
than 2 hours to build and customise the device. 

1 did not have VN10KM devices, but they are /fairly/ similar to 2N7000 devices, so | built it with 2N7000 devices 
instead. The УМТОКМ has slighlly worse properties in most ways, except its dissipation capability, which is 
somewhat better, | suspect due to the metal tab most versions have embedded in the TO-92 case. 


If you do the math on the output network at a 6 V supply you'd expect gain compression around 800-600 mW 
out. | "really" doubted the claims of 1 W out at 6 V. At 12 V it is definitely possible to gat 1.5 W or more out, but 
the efficiency at either voltage will be pretty bad due to the modest on-resistance of the devices. 

The driver stage is clearly designed for high-Z in and out, at 50 Ohms its power gain is only about 12 dB. My 
completed amplifier gave 25 dB more or less flat to 18 MHz (without the LPF network). Gain drops to about 23 
dB at 1 MHz because of the transformers, and the gain is still usable at 30 MHz (about 20 dB). The 2N7000 has 
quite low capacitances, itis practical to build a HF-flat amplifier that puts out about 2 Watt with them paired up in 
push-pull 

Built as specified in the Wee Willy there is a noticeable "threshold" effect from the unbiased output stage. 1 
assume either the noise or carrier leakage from earlier circults make this a minor problem in the actual Wee 
Willy. Either that, or the VN TOKMs have much lower threshold voltages. To avoid this problem with my amplifier | 
added another pot to bias the output stage as well 


Best efficiency is achieved with about 10 mA on the driver and 25 mA on the final pair. Efficiency isn't that good 


[©2000 - 2009 Alan Yates - All Rights Reserve CSS toggle 
http:fhurwykZzay nellarticiel102 17 


Ол lan Yates Laboratory - The "Wee Waly’ RF Powar Amp 


BST SEO SW GU al à WORTH 209; 8 


fairly good, but | am yet to do IMD tests on it. The waveform without an LPF looks 
LPF is "nol" optional, without it you will be heard quite well on 40 metres. 


——72 
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Without а load the circuit is fairly well behaved. It wil not pull much current from the supply and appears to be 
able to tolerate the abuse continuously. Stability seems good with the input floating as well, however is it 
possible to cause self-oscillation by touching the input and output at the same time - not very advisable! 
Removing your fingers will stop it. When the input із terminated in a low impedance this goes away. 


1 didn't try shorting the output, but | did try running a torch globe from it. It wasn't a good match to 50 Ohms, so it 
largely refused to load up the circuit properly. The amplifier pulled normal amounts of current, but produced litle 
output (a dim glow - and poor voltage across the load). The output devices got a bit warmer than usual, but 
survived the test (about 2 minutes). This is probably how it will behave into low-Z loads. | didn't fiddle much with 
reactive loads, and lacking a ready-to-go tuner for 80 metres | suspended testing at this point ( might have a 
fiddle with ап L-network later). | did cook some 1/4 Watt 47 Ohm resistors though - the 20 Watt dummy load got 
warm to the touch, so there is real power there. 
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The output devices get quite warm, no doubt because of the poor drain efficiency. Being superglued top-down to 
the PCB does cool them somewhat. IL doesn't get that hot that it will melt the wax | used to hold the toroids in 
place. The bias current drifts up after cooking the amplifier with 1.6 W out for a few minutes. As the devices cool 
it comes back down again, this seems to be non-damaging, the 2N7000 |5 a pretty robust device. Note that this 
is CW power, not what the amplifier would actually have to contend with in a phone rig like the Wee Wily. 
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1 intend to rebuild the amp at some point with the specified VN10KM devices. Jaycar carries them, but at about 
$4.00 each, | am hesitant to invest the money when | know the 2N7000 (much cheaper) works just fine. It would 
be interesting, however, to compare the performance with the devices specified, 


Update 


1 built a LPF for the unit and started playing with it in a practical DSB transmitter using a few ot 
pieces | had laying around. 


bits 
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his filter in place. 
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“The sertan GEE E less than 0.5 dB BET The efficiency and power OO were nol Signicanlly afected By 
its addition, The stabilty seems unchanged as well, tried shorting the output too, it reflects the transformer 
primary reactance to the collector in a similar manner to open-circuitng the output, so the circuit is poorly loaded 
and pulls much less current. I stil haven't experimented with pathologically reactive loads. 


Update 2007-04-09 

Ive since built the entire Wee Willy (which will be the subject of another article). This lime I used VN10KM FETS 
for the final stage, | can now confirm that the 2N7000 performs identically in all ways, the only difference being 
the easier heat sinking of the VNTOKM devices with the drain-connected labs which you can solder a heat sink 
©. 

Ive also had the 247000 and the УМ1ОКМ operating at 6 metres delivering over half а watt per device. The 
VNTOKM has internal protection zener diodes, which makes it more robust i theory, but | am stil yet to kill 
either device by load mismatches or severe overdrive, The 247000 has less capacitance, which may mean it 
will operate better into the VHF region, but this is yet to be confirmed, 


4 comments. 


htt. vk2zay nellarticiel102 E 


ОП Alan Yates’ Laboratory - The Fredbox 


The Fredbox 2007-05-26 


| frst heard about The GIXBM Fredbox transceiver via Scl 
эга elegant design. Of course t offers по bells oc whites 
а spacial charm in ts simplicity and the retra usage of AM on УНЕ. 


‘Transmitter 


| bul the transmitter side frst ВЕ1ВӘв wore select as a good candidate for the RF devices, but I lacked a crystal in the range 
specified in the original article. Instead, | used а common 16:264 Mz crystal and redesigned the ccu to be No ples rather than 
шо doublers ТАБ crystal is а common "computer crystal, but places the TX frequency in the high-end simpler segment. This is а bit 
ioo cose to the pager-splattared ond ofthe band for my liking. and doesnt match ha band plans. For naw this is OK, П get а custom 
crystal cut eventual 


| ide uso shielded cans or variable inductors for the transmit cols (ав specified by the article), father | used fred inductances wound 
оп 137-8 toroid cores with bare 071 mm tinned copper Wira. My LC resonance calculator and nM Inductance meter were enormously 
helpful in making the selection and testing of he tipler and output stage resonators. Each stage was tuned wih immer capactors 


As soon as | saw itl just had to give На go. Itis a very simple 
TX and RX frequency, and а flea-power ари on TX, but i has 


Iwas amazingly easy о gat the TX-side working, I just built each stage from the crystal lo the final amp in tum, testing as | went. Each 
stage is wall behaved and peaks nicely 
Per VK2TPM could hear the signal at his ОТН several kilometres away when 1 connected the half-finished TX board into my lower 

1 алапа The DC input power was about 23 mW, and na special attempt was made to match the output into the load, in fact he 
Serios immer in the matching network was absent at this point, just a fred 12 pF capacilor was used for DC blocking, 


Upon finishing the TX circuit I did experience a bit of RF pick-up in tha microphone amplifier 2nd stage. A 1 nF capacitor to ground 
discouraged its RF gain and eliminated the problem. The 2nd AF amp stage is located immediately adjacent the crystal oscilator stage 
‘and was picking up RF directly. The effect was not audible, ul was visible onthe spectrum analyser as weak 16 384 MHZ sidebands 
‘thor side of the carier. This wasn't causing feedback, just high-frequency modulation ofthe signal. I nothing ese it proved the 
bandwidth ofthe modulator, which is perhaps a surprise considering the 100 nF decouping on the modulated ral, however the output 
impedance of he series modulator emia i sa ow t could deliver a fw tens of туа GF HF ripple into that kind of load 


Receiver 
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(although opposite signs). This allows for a maximum trans- 
fer of kinetic energy fo the arm from the electro-magnet 
acceleration system Alternatively, the permanent magnet and 
induction coll can be swapped. Typical het portion 42 can 
have substantially equal mass on either end such that the 
center of mass lies along the ann axis, This electro-magnet 
can impart an impulsive torque to therm in either thesecond 
ог fourth quadrant (or at any point right after the collision of 
the substrate with a stationary member) as the permanent 
magnet attached to the arm passes closely o the electro- 
magnet, The advantage of this approach is that the arm's 
‘ovation will be maintained substantially by eleto-magne- 
"ism without additional gears or mechanical losses due to the 
fiction of such gears. This replenishment of the rotational 
speed af the arm can optionally be achieved by a motor in the 
second and fourth quadrant (or at any point right afier the 
collision of the substrate with a stationary member) by using 
pulsed technology. wherein the power to the motor is only 
fumed on in the second or fourth quant 

[0030] In operation, the movement of the substrate can 
follow a linear oscillatory path having two endpoints while 
the arm(s) follows a cyclic path such that translational motion 
of the substrate їп а y-direction along the oscillatory path 
Substantially eoineides with translational motion ol асал а. 
the y-direction. Furthermore, the am has two theoretical 
‘maximum energy transfer positions, the positions occuring 
twice far every суйе of rotation of the arm. Actual maximum 
energy trunsler positions can be empirically detemnined anda 
collision swing angle adjusted to obtain a substantially maxi- 
mum in the usable energy, depending on the specifie design, 
ie. relative masses, arm length, rotational velocity. etc. 
[0031] There are at east two factors that impact the overall 
maximum energy gain of the system. For example, the sub- 
‘Strate’ final kinetic energy before collision with a stationary 
member partly determines the maximum energy gain ofthe 
System. Maximum energy gain is also determined by the 
angular displacement of the arm at the time of the collision, 
the angular velocity of the апи, the linear velocity of the 
Substrate prior to collision and the relative masses of the ann 
ad substrate. 

10032) During operation ofthe system, a fill eyele of rota- 
"on of the rotator can be divided into the four conventional 
{quarts counter-clockwise. Upon start-up, the arm is initi- 
ей with a battery driven motor (or equivalent, such as an 
electromagnet system) to reach a terminal velocity while 
holding the slider substrate stationary The terminal velocity 
is determined by the fiction in the system and the power 
transfer capabilities of the device that delivers power 10 the 
rotator to Keep it rotating. After the rotator has reached this 
constant velocity, integrated sensors in the sytem release the 
Slider just prior to the rotator arriving at its O depre position, 
The slider will begin to accelerate when the -component of 
the centrifugal reactive force acting on the physical vertical 
axis attached o the slider is greater than any static fiction 
Torce between the slider and its linear track. The angle ol the 
ног with respect to the X-axis at which angle the slider 
Begins to accelerate is denoted as phi. During this fist quad 
тиш rotation ofthe rotator, the power to the motor can be 
optionally tamed off зо that the rotator continues о rotaie on 
їз own rotational inertia 

10033] The distance between the front and back secondary 
transducers or stationary members can be adjusted such that 
the slider “collides” with this secondary front transducer 
When the rotator has rotatedan angle less than 90 degrees (e.g: 
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15° to 75° although other ranges may be useful such as 
аон" with respect to the ais which gives а maximum 
transfer of energy. 
[0034] In one embodiment, the secondary transducer can 
comprise linear generator. The linear generator саа include 
а сой or set of coils receiving the magnets attached to the 
Slider, and all of the electronic and electrical circuitry asso- 
ciated with the linear generator must be able to handle a brief 
impulse of powerifthe slider is to come to a near stop quickly: 
The linear generator can be designed of sulfiienly robust 
materias and capacity to handle this power surge. Alterna- 
tively, the secondary transducer сап include a thermal con- 
version system or a piezoelectric device, as previously dis- 
cussed. More particularly. the stationary members and 
Substrate can be designed o provide а substantially inelastic 
Collision such that much ofthe kinetic energy ofthe substrate 
is converted to heat or electricity. In а thermal conversion 
process. he substrate and stationary member сип accordingly 
be thermally linked to a water reservoir such that water is 
heated о steam, which drives an electrical generator 
[0038] A thermal conversion process may be more effective 
for a lage scale energy conversion system. A piezoelectric 
conversion process may be more useful for a small scale 
energy conversion system, such as an energy conversion sys- 
теп used in а micro-machine or other type обоего а. 
mechanical system (MEMS). 
10036] Afer the slider comes to а complete stop aller the 
collision of the slider with a stationary member a pulsed 
power source canbe used o replenish the speed af the rotator 
Back to its initial speed. There will typically bea Joss in spend 
ofthe rotator due to friction and a replenishment of the speed 
of the rotor must happen twice every cycle after every 
collision of the slider with a stationary member. 
10037) Based on the guidance provided herein, а speed of 
the rotational motion, relative masses of the arm and the 
Substrate, geometry of the arm, and the geometry of the sub- 
Strate can all be designed such that zero-point energy s uti- 
баха 1o maintain the movement of he substrate. Non-limiting 
examples of specifie variables which can be adjusted include 
aerodynamic shape of the arm and substrate, length of the 
arm. materials of construction, density of substrate and um, 
and the like. 
10038] Theoretical Background 
10039] Without being bound to any particular theory, it is 
thought that the principles of operation of the present inven- 
fion are govemed by a theoretical backdrop described in more 
detail below: In summary, this theoretical backdrop indicates 
that the momentum influ» to the primary transducer is a result 
of radiation pressure due to scattering in part of the electro- 
netic momentam-energy contained within the zero-point 
field of space oppose to the centripetal acceleration o the 
arm. The systems of the present invention can be sized and 
incorporated into a wide variety of applications which are 
currently occupied by conventional energy sources, e.g. bat- 
teres, power generators, fuel cells, and so forth. А more in 
depth description of one theory follows: however, it is under. 
‘ood that the following description is not exclusive, exhaus- 
tive or definitive of the underlying inventive concept 
10040] We begin a discussion with a rotating point partiele 
‘with a mass ofm, and denote it as the rotator. One end ofthe 
rotator js attached о a vertical axis by a massless wire of 
Tenth r, о that the rotator rotates freely counterclockwise 
around this axis with two degrees of freedom in a plane 
parallel 1o the carth. The vertical axis is rigidly attached 1o a 
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а was simply not super regenerating from about 130-180 МНЕ It tumed out ta Бе а 10 nF decoupling capacior on the col-end ofthe 
detectar resonator. The arco spaciled 1 nF, and | originally intended to use this value, but had a stip of 10 nF monc's on the bench, 
о used them. Af buid ime 1 d consider why 1 nF was specified in the frst place, | figured 8 was avoid he exact problem that would 
betal my unit, decoupling resonance, (Lesson #1: Trust the original баг and your inital instinct) When the unit wouldnt oscillate 
properly assumed that | had damaged the capacitor оп install- this is a pretty common fault, а I tested it in-place by ensuring it would 
Shunt a HF signal (my standard decoupling cap test), d passed this test just fine. (Lesson #2: Test at the frequency of operator.) 


My hubris about "modern components” being superior and likely “purely capacitive" at VHF turned out to be completely wrong. It took 
Tours to work it ош, but eventually | determined the entire decoupling network was resonant near the operating frequency. Much foul 
language later and I replaced the cap with a ceramic 1 né, with ts Mashing” broken off and scraped ight back 1o the disc fo minimise 
the lead length This cured the problem. 


For the longest ime | had assumed it was the source coil- and in fact the first source RFC | used (a molded choke) was being operated 
above йз sell tesanant frequency and prevented any oscilation at al I replaced d with a few turns оп а fera bead which seems just 


A couple of char minor annoyancesimistakes wore worked through (ike picking larger inductances and making the entire circu so 
sensitiva la stray capacitance t was a nightmare to tune - DUH), 


Eventually the unit super-regenerated right through the region of Interest and the LNA stage was constructed. Initially I put the LNA 

drain сой оо cose tothe detector call and thay over-coupled. This meant as | tuned through resonance on the LNA drain i would pul 
the doctor so much it would shut down. Bugger Moving the cois арап а Ге reduced this effect fo acceptable levels, but fa core of 
опе sil affects the other a litle. тп happy wit the current coupling, and iti actually useful to help tuning the LNA roscnalor. As you 
Tack it through resonance t wil pull he detector, and by observing tha wiggle on the spectrum analyser You can tell youve got tuned 
Up. Tha AGC action of the detector makes it hard la tune for maximum smoke otherwise, as ha AF output doesn't change much at all 


‘¥en when tha front-end isn't tuned up properly. Once youve got it nearly right you can use a weak signal to tune for best signal to 


psc vk2zay never 28 


28 


anozo Alan Yates’ Laboratory - The Fredbox 


Nota tha pagers above the 2 metre band in this spectrogram. The hump in the noise ioris the receiver supar-regenaration side bands. 
The smaller paak in between is the output of the Fredbox transmiter, the leakage from the unshielded prototype an my desk operating 
into a 47 Ohm load. Its rather disturbing thatthe pager signals are “larger” than this local signal just a Toot of two fram the spectrum 
Analyser antenna. 


1 used 43105 for the recsivar FETs, and a 2N3904 for the audio amp, Although the main design requirement far Roger appears to have 
been faa-power, | think a better AF amplifier that can drive modem low-impedance headphones would be preferable, Оту Jaycar now 
carias crystal earphones with a rica вой slicone ear ресе. The one | used comes from DSE and tis hard-plastic - not very nice on the 
аг | really hala these Kind of earphones anyway. II probably be rebuilding far a lw Z output at sama poit, butt does work pretty 
wall as 


BTW: While | was in the "Special Hel of decoupling resonance | took the RX down to the FM broadcast band, and up to tha УНЕ- TV 
band li works wonded i both which sta sums, However by austin tha drain-soucca feedhack (hen з mero fd) | 
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anozo Man Yates’ Laboratory - The Fredbox 


Ha ‘Ws ЕМ Бана: Th TROY GPS TOG hawevar, GWG grunding Gf the Ting cap- ГБ BONY several erent 
oscillator topologies in desperation before | identifed the dacouping fau, in ona | got a Golpitts-ike oscillator working with emitter 
Coupled feedback to a tapped capacitor across the tank. This s something 1 should have thought about a "ong" time ago, ПІ probably 


build yet another FM broadcast regen using this topology fr the detector. t seemed quite easy fa control just by manipulation of the 


базе voltage. 


Boxing It Up 


Lam stil tossing up between a cast Aluminium bor, а custom box folded cut of Aluminium sheet, ос an Alaids tin. The circuit is small 
‘enough to just fit inside an Altoids n but it probably won't ft with a battery. Fl pick up a cente-af momentary one-side switch over ha 
next week and finish off the radi one way or the thee 


Nate tha use of an old telephone receiver as the microphone. Itis nearly as large as the entire TX board. П! have о find my electret 
mics, 1 know I have a bag of hom somewhere that 1 got fram a Hackby sale. 

Im strongly considering rebuling the radio, perhaps through-the-hole to minimise it size, Although my prototype isn't too large ass, i 
would be rice lo neaten it up. Maybe TI bul it with fixed caps and variable inductors lo save space too, although shielded cans are 
"about the same size. I might" be possible ta una the multiple stages with srelched cols and Taed caps, та would maka mi 
moro compact and save manay too it ends up being lad 


More TX Power 


1 am considering running the unit on 12 Volts t get a bit mare RF out, and perhaps building in а small amplifier la get it up to 1 Watt 
region. This would probably involve а rebuild of the TX sie ta use a 2N4427 or тг fal device, and a more robust series modulator. 
"ransisor This wont ba eficient. but is probably easier a gel going than а near amp which would need careful drive adjustment 


T probably conduct some experiments around using а ZN7DOD or УМІОКМ as the output device. The math suggests they may operate 
on 2 metres ve already got hem working on б metas їп а brief experiment last month (must document thal) 


Comments 
Working with VHF is funt indica great learning experience, especially whan you get problems like the resonant decoupling cap. That 
па of thing really pushes your understanding of ne physics ала teaches you a ot 

| know a lot of HAM won't touch anything above the bandwidth of their oscilaseopes. | can understand the frustration when something 
doesnt werk, especially when you cant зев why, but it realy isn that much worse at УНЕ With just a diode probe you can achieve а 
ot It does һар enormous if you have VHF test equipment, for example | Ikely would have never noticed the HF modulation prablem 
had I nat had a spectrum analyser (although the НЕ was visible on tha collector of Ine madulaar drive amp, and most of us have a 
CRO that сап sea fins near 16 MHZ). 


Auavemeler can be helpful, a bit rero, especially for making sure your multipliers are tuned up right and for looking for spurs. You 

can build one quite easi, оту needs to be a resonator with a delector and a LED or meter as а read-out Tm a big fan e the biased 

TNSTTT through the decoupled Боот of the tani сой topology. For super-eanstivly you can use a MPSATB as а DC amplior. Wih a 
nal generator or dipper and a counter or scannarirecclver you can easly calibrate N. It can be used Ike a роог.тап + spectrum. 
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Ол Alan Yates’ Laboratory - The Fredbox 


My any SEVIER RES VU Gel SUGK EW UR FE Els FE i id fW VU FETE WEA БӘРӘ ПЕ making SAVER” КОБЕ 
parts of the circuit and test hem independently. Measure what is actualy happening and у to figure out what kind of misbehaviour in 
the circuit would cause the observed of behaviour. That wil оеп solve an otherwise intractable proble 


Update 2007-06-05 

i the local Homebrew Group meeting. I had both halves taking across the roam, 
along a dial aud recorder and d an interview with mary of us în atlandance, You сап hear what | said about 
оп Soldersmoks 82 and even a brief snippet of audio going through The Fredbo» 


Also оп the recording are Pater VKZEMU talking about the ВО meter challenge, Jahn VKZASU taking about hi 
challenge (and an interesting diversion into (НЕ 810 gale-madulalion with some Input rom Brian V ы king 
about back here, apparantly Draw Diamond VKSXU has already produced a design doing just this}. Mike 


Great VSWR/power meter projec! His unt was absolutly beaut, 1 was very much taken by the excellent ob he did of сып! 
iock fat made up ha external directional couper box. essentially Rawfoss, perfect square workmanship. 

Update 2007-06-09 

Ive built a weak-signal source for aligning the rece biggest waakne box recover ta 

frequency quia sgncanty wit sions. Powered a battery near the ї may dit enough a make he 

ceiver completely of frequency despite Rs poor selectivity. I1 buld this йс! again TI probably put in a stabilized supply for the 
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ОП Alan Yates’ Laboratory - The Fredbox 


The signal source is а Perce oscilator driving а tuned circuit which selects the VHF harmonic of interest. Because of the oscilator 
topology the crystal en pulled down as much as in he Fredbox circu The difference is fay minor for my purposes, the poor 
Sleciviy of tha receiver makes the diference п frequency of no real consequence, There is по асіне (ar passive) mull, so the 

ned circuit is merely extracting the harmonic energy from the Ово. The harmonic energy avaliable is very small, whlch i perfect 
forthe application, giving ал almost undetectable signal 1 metre away. 


Update 2007-06-10 


Ive boxed up the Fredbox. As discussed earlier 1 went with the Altoids Un, despite is not allowing tha battery to also ft inside the 
enclosure tossed up soldering an additional tn ta the back to hold tne Batlers, but for now Ive gone wath te Sol battery snap just 
hanging out If wil work well wih GxAA baer holders which can just Бе held la ine box wiih a rubber band 
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ОП ‘Alan Yates’ Laboratory - The Fredbox 


Tas Tid my AEH ЕГЕ РЕР раа T anded up JUR вә leen ЕСЕР REUS EF GF AU Ug 3F 
hel, but also kinda unique. I looks somewhat Ike those Vielnam-war era VHF-iow маке talkies, 


I couldn't find а momentary-one-side toggle such, зо а oenire-aff on-bath-sides switch was us 
рек уойаде probe was assembled for the final alignment. The carier power ende 
mW just ike Rogar says in the ario. 


4 instead. A special dummy loadidode 
up being near 25 mW on 12 Vals, on 9 Чой 10 


Update 2007-06-11 


“The 2N7000 on 2 metres experiment was a failure, it simply doesn't produce useful power beyond 90 MHz ог so. However. itis very 
usable below 70 MHz My input network was far кат optimal, so perhaps wath same more work it would be possible to get it working 
higher up, and | haven! ted an VNTOKM inthe samo cireuit 


Ive also been fiddling around with grounded вава class-C mutiplers, (Not just decoupled, biased base, the base actualy soldered 
directo the ground pane.) At frst this seems a ile wait, but you pull ће отаг low witha Inicoupiing to tho previous stage 
collector current wil Now. The advantage is excellent reverse isalation, which might help wih stabilty wit less than deal layouts and 
devices. Such a topology was apparently quite common years ago wih Ine 2918, 
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алашан e] 
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Trivial Electric Motor 2002-10-17 


ОК, so its а child's toy, but lately I've been getting into simple things that show physics principles. Most importantly, 
trivial projects like this keep my hands dirty, in the world where | spend more and more time behind a keyboard. 


At first sight it is very simple, a сой, а magnet and some beads and bearings. But then you start to think about how 
it works. It appears to have no commutator, how can it work? Well actually it has а commutator, only half the 
enamel is stripped from the wires (one side, facing away from the camera), so the coil is active only half the time, 
inertia takes the coil around until it contacts again and gets another torque kick. 


This is an excellent project to build with your children. It is simple, takes only minutes, and is instant gratification, 
Опсе assembled it runs up to speed quickly and raltles and shakes all over the desk. The physics are easy to 
explain (perhaps not to understand mathematically, but it all helps) and it works, they built it themselves, unlike 
some cold diagram in a textbook. 

You might like to make your bearings out of bare wire, saves the stripping which took me the most assembly time. 
‘The power source is a D cell, which wil run the motor for aver 24 hours (Ive timed it). The armature is wound on a 
АА cell or similar diameter tube. Being square would actually be better, and different sizes and turn counts all work 
with different outcomes, lots of experimentation there! My original prototype was 6 turns, this one is 40 turns, they 
both spin about the same speed, but the 40 tum one requires less magnets and produces more torque. The 
magnet is the strong boron magnets you used to get from Tandy (aka Radio Shack). They were once about 50c 
each, now they want something like $4.50 for them, but you can still get them if you are looking fo build an exact 
replica 


The beads are just to keep the armature centred in the bearings. You dont really need them, but they help with the 
speed and consistency of the motor. Му original prototype was held between the open alligator clips and worked 
fine. Don't expect it to self-start, i may if there is electrical contact, but you'll probably need to give it a small fick to 
get it going. A good replacement for my magnet would be the head positioning servo magnet out of a junked hard 
disk drive, just note the pole placement is a bit strange, but they are very powerful (perhaps too powerful, they give 
blood-biisters if they pinch you against the fridge for example). 


Here is the parts list if you are shopping for itin Australia. Chances are you will be able to source all the parts for 
free, but worst case you can buy all the ideal parts you'll need at the local mall for about $10: 


Part [ Where [Price Notes. 
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її — sm, [225 
magnet |Jaycar, or {gram 


‘Alan Yates Laboratory - Trivial Electric Motor 


|плеу the 25 Grams Is Way rore than you need, it would make 20 motors. The 
[gauge is not that important, #22 or #24 is the easiest to use too thin and й can't 


D-ceu smith, 
holder. (ayca, |5125 


ure. ^ [randy [teat [ро ine weight, to thick ana becomes impossible to bend. 
Magnets rom scence stares ог elecroric stores are priced very high dont buy 
" s4 Мет there, Scavange for tnem, old speakers work great as da od hard disk drives, 
Fay | aycaror [$4 or [stepper motors, or anything еве that hae perm magnets in i The poles may bein 
rong randy. [Sed range paces, but hey wil probably sil wrk i you experiment wit пе placement. 
vag Fridge magnets won't work unless they are the solid disk or bar type, the fiat palymer| 
[ones are 100 weak and have alemaing poles closely spaced. 
Ema Г [мудила donate а mal pack rom her cross-sttch supp Tor is project They 
laste [Lncrat. [a pack are not асу needed, but make cperaton much nicer You could use a smal length 
beads 3150. [ot soda straw instead but your beatings would need t be larger 
[poc Nou тау аз wel get a good D cal holder. You can Just tape wires To end or 


battery, but the cell holder makes it a no-brainer and saves connection problems. 
[While you are there, buy a small switch and hook it up in series with one power lead, 


any. Inet way you can tum ton and of cosy and save ee 
D cell Кы А 
В м лува cen wit do, you dort oa ancy ones 

Бк 
lemor Бн, 8 (aways handy по sity required but saves ising vires or sling, and you 
testel усы, [арас dont need a Switch that way. Reusable and a must for any electronic geek 
leads. Tandy. id 


In addition you'll need some t 


tools, | used the pair of pliers and knife in a Leatherman to build the whole thing sitting 


at my computer at home. The hardest part is winding and bearing only one side of the wire for the armature. Опе 


leg can be completely bared, 


| realised this after | carefully bared only half of each side. The main thing is that the 


bared side be the same оп each end. You can make the motor run a litle better by adjusting the phase of the 
torque spike, just twist the wires slightly so they contact later or sooner. Quadrature is probably the best 


2 comments. 


Updates 


2002-11-10: Bill Meara N2COR writes 
My first meeting with Bill of SolderSmoke fame. 
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Alan's Lab 


The and niy géeky hobbies 


Tube Regenerative Receiver 2001-08-27 


Inspired by ап old movie I saw one late night, | thought Га have a crack at bulding something wit tubes (ihis was my frst tube projet). I 
was а bit tumed off at tha ought of having to buid а 90-250V DC supply (or os of 9v baterias) just to experiment s0 1 took a оок at ihe 
ое data avaatia anine. Ara bit of digging, 1 Tound a range of ау modem tubes hat ara designed ta run very starved, just na beke | 
tought, s0 ordered 4 12028 units and matching bases кот The Tube Store 

ordered them on а Sunday night (ocal ime), and they arrived on he same Friday. | was pretty impressed, as I had requested the cheaper 
shipping thats ment ве rather sew, They aed nicely packed and in good shape. 

‘That Saturday. | had some spare me to burn, so I set a tube up in its socket with lots of aligator clips, playing around with | was surprised 
тон FET ike d was, just Ike a РЕТ only more forgiving, more legs and gates, and much Bigger and battet. 


Using a fairly conventional ВНЕЭВ1 style ragen design, ported it o the tube. 


4 12v+ 


Simple Tube Regen’ 
VK2ZAY 


Audio 


10n 


The unlabelled tank is a tuning gang and ci determined experimentally for the bandepread required 
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second objet denoted as the slider with mass m. The slider 
is constrained o move along linear rock with ойе degree of 
freedom, coincident to the y-axis of an xy Cartesian coordi- 

fate system. Initially, the axis of rotation is etat the origin of 
the coordinate system, 

10041) The rotator is aligned coincident with the x-axis of 
the x-y coordinate system, such that the rotator is located at 
180 degrees with respect to the x-axis. The slider presses 
against a back bumper so that the slider cannot move in the 
negative y-direction, An impulse is applied on the rotator in 
the negative y-direction, causing the rotator o rotate counter- 
clockwise. The rotator rotates until И passes the 0 degrees 
Point, and the slider moves in the positive y direction at some 
angle after this 0 degrees point. Immediately prior to the 
movement of the slider, the initial tangential velocity of the 
тошо is denoted as v, А short time interval later as the slider 
moves in the positive y-direction, he slider is allowed to 
make an inelastie collision with a front bumper at some angle 
6 of the rotator with respect t the x-axis. The tangential 
velocity of the rotator priar to the collision of the slider is 
denoted as э„ The post-collision tangential velocity of the 
rotator is denoted as v» The linear velocity of the slider prior 
{o the collision of the slider is denoted as v 

10042) The initial tangential kinetic energy ofthe rotator is 


10043) 


‘With respect to the laboratory fame this represents 
the initial energy of the rounorslider system. Аз the slider 
accelerates forward in the positive y-direction under the 
action of they-component of the centrifugal reactive force ou 
he axis, boih the slider and the rotator acquire an equal 
instantaneous linear velocity in the positive y-direction, and 
therefore, a linear kinetic energy with respect lo the labors- 
tory fame. By the conservation of energy, the tangential 
kinetic energy of the rotator must decrease, such that: 


10044] Rearranging, we have: 
10045) That is, by the conservation of energy the pre-colli- 


sion total kinetic energy observed in he system must equal 
the initial kinetic energy of the rotator. 

10046] Upon collision of the slider with the front bumper, 
the kinetic enerey ofthe slider equal to ¥4 m. v^ is essentially 
converted to thermal energy. The linear kinetic energy of the 
rotator is accounted for ss follows, 

19047] Taking 0 as the angle of the rotator at the time of 
collision,and by application ofthe Pythagorean Theorem, we 
pos 


[0048] Tho first term onthe right side ofthe above equation. 
represents the kinetic energy of the slider transformed lo 
епп energy upon collision of the slider tis resonable to 
assume that he energy described by the second term transfers 
and adds tothe tangential Kinetic energy of the rotator. 
10049) The tangential kinetic energy ofthe rotator just prior 
to the collision is: 


Aug. 12, 2010 


10050] Adding the second term on the right of equation 4 1o 
‘equation 5 to obtain the final post collision tangential Kinetic 
energy of the rotator, the answer would be: 


10051) However, the above equation is incorrect because it 


‘was assumed the second erm could be used in equation 4 t 
obtain the final result, This equation, derived from the 
Pythagorean Theorem, is correct from a conservation of 
energy perspective, but it cannot be used for postcollision 
analysis. The post-collision tangential kinetic energy of the 


16082] The correct procedure is as follows. Just prior to the 
collision of the slider, the rotator has a incar velocity in the 
positive y-direction equal to the linear velocity of the slider. 
"ss, the rotator has а lincar momentum in the positive yh 

section equal to: 


10053) At collision, a part of this momentum is transferred 
tothe front bumperor the earth, and theamountofmomentum 
transferred is at: 

10054] By the conservation of angular momentum the 
remaining momentum is wansferred to the rotator, such that 
there is an increase in the post-cllsion angular momentum. 
ofthe tator, equal to 


10055] Dividing both sides ofthe above equation bym, and 
T we obtain: 
10056] Using the above the correct expression for the final 


posweollision tangential Kinetic energy of the rotator is 
derived, equal o 


1907] 


10058] Subiracting the above two equations, the difference 
is obtained as: 


[757 


10060] Substitute equation 4 into the last term ofthe above, 
giving: 


Now, recalling equation 6, we have 


Recalling equation 3: 


——À M 


10061) 

min am 
19062] hisistbecorrectequationforthetoalenemyofihe 
System prior to the collision of the slider. Now take equation 
12 and substitute equation 11 for the last two terms inthe last 
parentheses, giving the total energy of the system afier the 
Collision of the lider 


Regroup the above as follows: 


— 


Ол lan Yates’ Laboratory - Tube Regenerative Receiver 


I but the prototype on a chunk of single sided unetched board (my favours construction technique, a cross between ugly bug and 
Manhattan) The coi was just a random bunch of tars on а fim canister, ust happened to have holes И rom a previous project that 
Were perfect for na tickle and tank winding lengths 
The antenna coupling сой в just some та wrapped around the resulting structure and sidered to the ground plane, The fera rods you 
ее are some random anes | picked up at ОЗЕ fer 31 each. | have по klea what material they are, physically they are hard enough 10 
Sunt my hacksaw blades, and quie resistant to shattering even when notched (ey are Ње tungsten caraide or something, ul more 
elastic The олу way I could cut nem fer a later coll was 1o clamp them m a vice and beat on them wilh a hammer mtl леу shaterad 
Whatever the designation af this Ките, itis unike any | have seen before, | must ry to measure ds properties 


Hero is a closzug of he prototype in a largely finished state, nota the ugly 200p cap just dangling ther in mid-air too the picture wile t 
жав finding ou Just whare on ihe band t was Working. The choke Wound on the bolts ta prevent my PSU fom oscllaing It has been 
playing un lately when connected to capacitve loads, | must ff 

Also note the te black things with thr board (ней there в only two of them). I ran out of oom to use another tube for the 
AF stage, so | resorted a transistors, and bull around tn tuning сар (was an afterthought really). The amp stages are identical, aly 
Conventional AF designs Wi a gain of around 1008 each, | have nat included a тс! for hem as they don’ appear inthe final verson and 
You сап replace hem wth you Tavourte bung lock AF pre-amp. Ta just vilia Маск thing inat hê AF lead heads of io ts a small 
взор armplifed speaker. This arrangement provided encugh gain to sten to DX slaions ме | bull its daughier (tre slighty better 
designed and more atractiva version) 
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ОЛ lan Yates’ Laboratory - Tube Regenerative Receiver 


VH and bud a rather power-hungr 
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the and nîy géeky hobbies 


UHF Log-Periodic Array 2001-10-27 


Presented hera is an experimental LPA for the Australian UHF broadcast TV bands IV and V. They span about 520 MHz to 
820 MHz. The original design was started when a friend wanted to buld a cheap and effective TV antenna far his ginriend’s 
M 

The boonvfeeder is constructed out of PCB material, two strips of single sided fibreglass substrate, with about “1 ounce 
copper cladding. The material is available from DSE in 300mm square sheets, so опе fundamental constraint on tne design 
was a 200mm boom length. 

This constraint puts Tau al about 0.8 and sigma at 0.11, giving approximately 6 dBi of gain and a fairly fat VSWR profile 
across the design range. Originally the PCB/transmission line was carefully designed for 75 Ohms, but the dimensions 
required were mechanically challenging owing tothe high dielectric constant of the substrate. 20mm wide strips, glued back- 
te-back was the final choice, mainly for is excellent mechanical properties rather than any teal Zo design point 


Here you can see tha boom marked with element spacings and reminders about the phasing of alternating elements. The 
‘wo largest elements are also seen, lke all the elements, about 20mm extra length was cut, and trimmed as the final 
construction step. The boom is already laminated at this point, common super-giue was used for this sta. 


Element [Tip-Tip Length (mm) [Spacing (mm to next element) 
1 EZ 75 
2 275 E 
3 220 38 
4 176 эт 
5 тат Е 
Е 12 25 
7 E] 20 


Eutectic Tn/Siver solder was used, again not for any particular design purpose, was what was plentiful and on hand. The 
higher meting point of this alloy compared о normal Tin/Lead solder made holding tha shorter elements while soldering 
"hem to the boom quite a painful experience. The elements themselves are 1.5mm diameter solid copper wire, from the 
centre of heavy-duty mains cable, 
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{BCU in this case). point is as the ‘sharp end of 
ductor to the other. A sleeve bead choke of VHF/UHF fe 

helps maintain balance, as does an air-wound ch pax. Some experimentation was perf 

placement of the sleeve choke, the final decision was 'oax along the braid connected side 

and place the chokes beyond the end of the boom. There is na terminating stub. This arrangement produce 

pattern 


A hor place of wood dowel extends the boom and provides a mounting surface. Nylon cable les are used to hold th 


р m ta tha dowel and dress the coax from the feed-point back along the boom. 


Performance testing So far the antenna sho ? for such a simple feed. The first null is 
outstandingly deep (ful and symmetric off either side of the main 60-90 degree labe. Polarization purity is also excellant, 


with full nulis being d by cross polarization, Tests have were carried out by ear, eye and S-meter, using the local 
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rotalype wil Be Constructed GU ar Robby store brass TUBE and boy авас 
and bandwidth soem excellent so far, so only tho matching rally needs validation/tuning. The extra expense of 
aterial may not be worthwhile, the cheap (but somewhat easily bent) wire Is doing an excellent job. 


ps 
Updates 


2009-01-10: Mathias Katzar Builds One 
‘Mathias Katzar bullds an al-brass UHF Log-Periodic antenna. 
2003-04-14: Пен Schuringa PESZZ writes 
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Me and ny geeky hobbies 


J 5 2009-12-27 
е recent blinkenlight projects have giving me r that will work with my Win32 

based laptop so 1 can fiddle with their scripting i е project which just won't fit in 
е attic lab). ме been meaning to play with Win ywa andy to have a Win32 setup for working with 


aude ama, NR device initialised and ready to accept instructions 
dier 1 WHSHEINEIIENHP ооо 1 100% 0.65 
— ке 


plementation of a variant of the USBtinylSP and USBtiny proj 
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The wiring pencil made quick work of assembling the circuit. | used my current parallel port programmer to 
program the Atmel ATtiny2313. I left out the 3v3 clamping zeners as | did not have them in the junkbox, but put 
100 û resistors in series with D/D-, this seems to work with my USB ports, Il likely add them when | get some 
to keep the signal lines in-spec. 


| did not bother to implement the "programmer programming" header option via the ISP header that the 
USBlinylSP has. | did implement the power control jumpers, letting the programmer run off the external circuit or 
Vice versa. I added protection resistors to all the ISP lines for robustness. Mine also has а 8-pin DIP socket on 
the board for my current programming ZIF socket adapter (or direct connection of smaller devices) in addition to. 
the standard 6-pin and 10-pin ISP headers. Unlike the original USBtiny project 1 did not implement a full parallel 
роп D25 (although that is quite tempting as I have many parallel port projects that are deprecated now due to 
the obsolescence of the parallel port). 


Naturally the device works fine under Linux too. In fact it was easier to get working under Linux than Windows. 
1 comment 
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[0063] Where, the subscript represents the thermal energy 
transformed from kinetic energy afier the collision of the 
slider. 

10064] The left side of equation 12 represents the initial 
tangential kinetic energy of the rotator or the initial total 
energy ofthe sytem prior to collision. guion 13 represents 
‘hetotal energy of be system aer ibe collision, Clearly, here 
has been again in the otal energy ofthe system by the amount 
of 


19065] Substituting vy for cos Ou, the above can be 
express as 


10066] By the first aw of thermodynamics there must be an 
influx of energy-momentum to the system to account for this 
gainin energy. One possible explanation forthe influx may be 
found in a paper that postulates inertia js due to a time rate 
change of incoming momentum flux to an accelerating object 
from the vacuum eterpy-momentum of spoce (А Rueda & B. 
Наа, Contribution to inertial mass by reaction of the 
пасин о accelerated mation, Foundations of Physic, Vol 
28, No. 7, pp. 1057-1108 (1998) which is incorporated herein 
by reference). The paper states: 

[0067] We demonstrate that from the point of view of a 
nearby inertial observer there exists net energy and momen- 
tum ux (Poynting vector) of ZPF radiation transiting the 
accelerating objoct in а direction necessarily opposite to the 
acceleration vector. The scattering opacity of the object to the 
transiting Dux creates ihe back-reaction force customarily 
called the inertial reaction. 


1068] Ifthe above is true, then at the time of the collision 
ofthe slider an influx of momentum fom the vacuum transits 
the rotator in the positive y-direction, opposite othe instan- 


taneous linear de-acceleration of the rotator and slider in the 
negative y-irection. A portion of this momentum, equal to 
m, соз a, transfers to the olor and increases ib angular 
momentum by an amount found in equation 9, which was 
derived as consequence of the conservation of angular 
19069] Tt has been known sine the last century that energy 


expressed as Elem, Thal 
can interact with physical objects as the energy had the 
properties of material оса. попали, ec. Hence, if we 
assume space is filled with ап irrepressible average minimum. 
vacuum energy as predicted by the Heisenberg uncertainty 
principle in рап composed of electro-magnetic radiation, the 
interaction of accelerating objects with the photons compris- 
ing this radiation could indeed create а reaction force. For 
example, a photon contains momentum equal o 


19070] It is conceivable that photons “colliding” with the 
rotator opposite tothe instantaneous linear de-acceleration of 
the rotator could transfer part of their momentum to the rota- 
tor. And if ths were tue along with a transfer of momentum, 
energy would necessarily transfer also. For example, in the 
relativistic expression relating the rotionship between 
Kinetic energy and momentum we hav 


md 
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[0071] Reduced о the Newtonian init, the above can be 
expressed as 

m 
[0072] Hence, any inereasein theangularmomentumafthe 
rotator doe o this transfer of momentum from the vacuum 
must Бе accompanied by an increase in kinetic energy with 
respect toa laboratory frame. 
[0073] "Tho shove explanation is more plausible than any. 
Machian explanation. One may incorrectly argue that the 
increase in energy is due to incar frume-dmgging. the so- 
called Lens-Thirring elect predicted by the general ibeory of 
Tei To date, the Gravity Probe В experiment has no 
conclusively proven this effect, but even if it did. it would not 
Pave any bearing on this discussion. The frame -dmpging 
elles only observed in the deoccelenting frames ol the 
sator and the slider as hc slider collides with the front 
Bumper It is not observed in the frame of the laborsory 
because the mass ofthe universe is obviously not accelerati 
swith respect otis frame. To insist this effect must apply 10 
the laboratory frame would violate the principle of relativity 
by implying the de-aceclerating frames of the rotor and 
slider are prefered frames and the effects observed in these 
Frames must be imposed in the rame of the laboratory. AN 
‘explanation dat only applies to de laboratory frame is dem- 
onstrated below. 


Example 


[бота]. An experiment was performed to test if energy gain 
Occurred ina rotstorsslider system. The experiment tested two 
hypotheses. The momentum infix hypothesis (МІН) 
asserted there would be а gain in the post-ellision rotational 
energy of the rotator, and therefore, a gain in the energy ofthe 
System as à whole by the action of an influx of energy- 
momentum lo the system via inertia, The nll hypotheses or 
Classical hypothesis (CI) asserted there would be no gain in 
energy of the post-collision rotational energy of the rotator, 
Sn therefor, cre would be no gain in he systems a whole. 
‘The null hypothesis was designated as the classical hypoth- 
csi because i takes the classical Newtonian assumption that 
Inertia is an intrinsic property of matter. and therefore, could 
never affect a gain in energy of any system. The momentum 
influx hypothesis takes the position that inertia is an extrinsic 
property of matiera link to the vacuum energy of space under 
‘he right conditions, In the experiment tie rotator is a physical 
object The equations derived in this paper were derived for a 
point particle. Thus, we must modify the equations previously 
Semonstrated by including the moment of inertia af the rata- 
10075] Expressed mathematically, the CH maintains the 
following: 

РСТ 

Ке o 
10076) The above essentially states that the post-collision 
energy ofthe rotator. the terms in parentheses; when added to 
е other terms, equals the initial rotational kinetic energy of 
the system. Thus, Ше energy of the system is conserved. 
10077) The MIH is expressed mathematically as: 


Ол an Yates’ Laboratory - Variometer Prototype 


2009-01-29 


» lash-ups with inductors on the bench I 
t has been a long-time interest though, b 
in RF circuits - especially antenna matching. 


manent, mechanically robust Variometer 
variable inductance tool and for practical и 


е Variometer relies on varying the mutual inductance between two coaxial solenoid is 
inductance range of 4 times the mutual inductance, ng in a 2:1 range сеге 

r the finished device. The coupling of the induct tating one of the induc 

he other. Rotation through a complete 180 degrees allows mutual inductance sign reverse (phase in 

giving the full times the mutual inductance range, as Liotal = L1 + L2 + 2^Lm. Uncoupled, the indu 

Series would total just L1 + L2 as per normal circuit theory, but their mutual coupling gives rise to the Lı 

Lm can be negative if the tlc coupling is anti-phase, which like a capacitance can cancel the normall 
tarted construction by drawing a sketch and doing the maths to determine the geometrical limits on the Inner 
inductor to allow rotation within the outer one. If the ID of the outer coll farm is "D", the OD of the inner сой ( 
form) is "û", and the height af the inner coil form is Ч", then this inequality must be met to allow re 2+ 
V2 < D*2, which implies the inner former length can't exceed sqri(D"2 - d^2). Similarly, if you want the inner сой 


pow vk2zay nellarticle/2 vs 
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Some 25 mm PVC conduit was selected for the inner coil form, along with 38 mm ID PVC water pipe this 
constrained the inner coil form hight to be less than 28 mm, | chose 25 mm to give ita litle bit of play. The 
"square" inner coil form constrained the outer сой form height to exceed 36 mm for bench-mountable niceness, 
so | picked 38 mm and cut up the tubes with a pipe cutter. Some rather inelegant geometrical constructions later 
to find the centres of the tube walls in both directions and the pipes were drilled. 
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1ноо1в Alan Yates’ Laboratory - Variometer Prototype 


отте 1.3 mm holes were drilled for securing the сой turns and the coils wound. 710 um wire was used for the 
inner сой, 12 turns total, 6 either side of the rotation axle. For the outer coil 5 tums each side for a total of 10 
with 1 mm wire. Some liquid electrical tape was used іо hold the windings of bath сой in place. Some twi 
01500 um wire coiled around the axle brought out the inner coll connections in a flexible manner (but | have 
my doubts about the long-term robustness of this arrang nd wire would be better where 
flexing occurs). The axle was farmed by a З mm bamboo kebab stick. After trial assembly the rotor was fixed to 
ve axle with hot-melt glue and the centring assured using brass с bar connector inserts secured aver 
the axle as it exits the outer сой form. 
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The outer сой measures 4.473 uH. The inner 3.127 uH. In phase they total 10.371 uH and anti-phase 4.869 uH. 
The matching mutual inductance Lm = [Ltotal - (L1 + L2)] / 2 is 1.386 uH. The coupling coefficient k = 
Lm/sqrt(L1°L2) is 0.371. The measured "range" of 5.5 UH closely agrees with the theoretical 4*Lm figure of 
5.542 uH. | was also surprised by the extremely good agreement of the measured figures with the calculator 
this excellent variometer page. If you punch in the geometry of my device the figures it outputs are very close 
indeed, within a few percent. It seems to slightly over-estimate the Lm, but not enough to be a problem in 
practice 


This "5-10 uH" variable inductor might become my long desired "L jig" to match the other R and C ones. or it 
might become the interpolating Inductor along with a fixed taped inductor in an L network matching unit. I's 
unfortunately high 5 uH inductance limits the HF response of such а matcher, having about 943 Ohms 
impedance at 30 MHz, however this could be tuned-out with a series capacitor capable of tuning below 5.6 pF. 
Designing a tapped inductor with ~ 10 uH steps for 90-100 uH would let me tune a 23 pF vertical at minimum of 
80 metres. | know the 3 metre vertical on my balcony takes less than 60 uH to tune it (ie 32-33 pF of 

0 uH fixed inductor tapped 5 times plus this inductor could tune out its 
as | had a way to switch in a seri on the last tap 


7 comments. 
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m Impedance Bridge 2007-01-13 


n trying to get into the 147.0 ARNSW repeater, so | can join th 
jays of the month. Unfortunately my old FT-415 just can't make 
antenna that | could wander up the street with and perhaps get in. 


ir homebrew group's net on. 
е trip barefoot, so | wanted to make an 


ning to give the "lower pat ant John Bishop VK2ZOI 
enough to send me his articles which include di information needed to mak 
от and dual-band 2 m/70 cm antennas. All | needed was a way to asses 

hem correctly... | had to build myself some kind of SWR detector for 2 met 
їп the past, Ive used my trusty Z-bridge on HF, but at 2 meters it gave me non-zero returns into a known-good 
dummy load - not a good sign. This project is апо direct from the pages of EMRFD (page 7.24 
diagram 7.43). It is claimed to operate into the UHF region, | haven't proved that or really expect it with the sub. 
optimal resistors | used, however it is perfectly flat to beyond 200 MHz according to my measurements. 


| threw И together in about 1 hour - most of that time was trying to get the damn BNC plugs to tin, so | could 
solder them direct to the board. Some filing and lots of heat did the trick eventually. The meter is from KW. 
UBES on eBay, | have several left, t for this kind of project, 


AIR 
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Impedance Bridge 
Generator In РЕ 001-5 


50 50 
Reference 
X » + 
100uA FSD 
1n 1n 


1N5711 tka 
100n 
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te repeater. More work to be done Неге, ORO will be needed T Suspect Tight Rave a go at making a helical 
resonator to null the pager quite close to my ОТН, or even а BPF for the band, but that is probably more 
plumbing than the old HT is actually worth, 


3 comments. 


Attachments 
title ‘ype size 


Circuit Diagram Source | application/postscript | 11.993 kbytes 
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Alan's Lab AT — ms 


Me and niy géeky hobbies 


VHF Super-Regenerative Receiver 2002-03-07 


1 have started straight with the сиси! out of the ARRL handbook, by Charles Kitchen NITEV. 1 didnt have a бу zener, or а few 
other part values, so | had to substitute abit 

Unlike Charles’ original circu. found an audio pre-amp was needed to get sufficient AF gain so the 386 could actually be driven 

into saturation at full volume. | did have the 386 in lis lowest gain configuration (nothing between pins 1 and 8), but the audio was 
Sl 1oo weak when | red I with a gain of 200. The single transistor pre-amp is collector-base feedback biased which gives high 

gain, moderate noise, great stabilty and a good-enough frequency response, it isn't the best topology but it has а low par 

Count. I used 100п coupling caps in the audio path because | have a huge quantity of them, nol because they are a good value 
choice, That sald, the bass response is stil quia acceptable, and the топос devices are much cheapedsmalle than electos 


Veh 
— Lx: 5t #18 8mm dia 
fine tune *Gimmick Gimmick: ~5 tight twists 


2р2 V+: 9-15 volts 


]MPF102 
3 


100n 


Construction was an organic affalr, the unit was bull as a prototype, I never intended to finish |t off and use it as much as | now 
о. Histon to FM broadcast radio stations with lt almast every night, | oven taka itta work and isan to tno radio there some days 


Noto the main tuning col it is made trom the thick 1.5mm Cu core of house mains wiring. Such wire is cheap, about $1/matre, 
2 quite sold conductors, and ono stranded (earth) conductor which сап bo unraveled to give 8 thir 
The coll must be kept high off the Board to reduce stray capacitance for good performance, n h 
‘of Unetched circuit board for the prototype limits Ив performance severely However, Iis mechanically rot 
forms a low 2 ground plain which helps stabilize the receiver 


The audio power amp has a touch of instability operating nto higher Z loads with long leads (е headphones). At high volume 
levels lı can groan. A 10 ohm resistor in its power supply decoupling circuit should fx this, but | haven't botherad to add one yet, | 


hitter vk2zay never "a 
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19078] The terms in parentheses above represent the post- 
‘collision energy ol the rotator derived fram the conservation. 
of angular momentum. When added to the remaining tems, 
the above is greater than equation 1 by the following, which 
expresses the pain in energy ofthe system: 


10079) Where: 

10080] 1-е moment of inertia of the rotator 

MOS] other velocity ofthe rotator prior o col- 
19082] 0-the angle of the rotator at the time of collisio 
10083] v, the incar velocity of the slider prior to collision 
[0084] r the distance Trom theaxis to tbe cemer of mass of 
the rotator 

[0085] In the experiment the post-collision energy of the 


rotator was measured and compared to the MIH and CH 
prediction. The collected data is in Table 1 while the results 
fare presented in Table 2. 

10086] In Table 1 and Table 2 the following terms are 
definet: 

19887] othe measured angular velocity of the rotator 
prior to collision 


19088] Othe measured angle of the rotator at the time of 
{ot the mesuredinear velocity ofthe dider porto 
{ee te mse iit ду of he 
[0091] the measur fia росой а angular velo 


ity ofthe rotator 


10092]. ke,-themewsuredintalkineticenengyoftherotator 
[0093] ke, he measured kinetic energy of the rotator prior 
to collision 

[0094] Xe the measured final kinetic energy of the rotator 
afier collision 

[0095] m, “the mass ofthe rotator 

10996] mihe mass of the slider 

10097] T-the moment of inertia of the rotator 

10098) hc radial distance Trom the axis to the center of 


mass ofthe rotator 
[0099] m, was 3.89 kg, m. was 1.97 kg, Iwas 0.403 kgm, 
andr was 0.314 m. 


TABLE 1 
ae ge ЛЕГЧЕ: 


TABLE 
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[0100] As can be seen. the net gain over CH predicted 
values was from about 13% o about 50%. 

10101] The foregoing detailed description describes the 
invention with reference to specific exemplary embodiments, 
However, will be appreciated that various modifications and 
changes can be made without departing from the scope ofthe 
present invention as set forth inthe appended claims. The 
detailed description and accompanying drawings are о be 
regarded as merely illustrative, rather than as restrictive, and 
ali such modifications or changes, if any, are intended to fll 
‘within the cope of the present invention as described and set 
Torth herein. 

What is claimed is: 

1 An energy conversion system for extracting energy from 
the zero-point Held of space, comprising: 

aa primary transdcer including substrate havingan arm 

rotatably coupled to the substrate, said substrate being 
confined to move along an oscillatory path; and 

b) a secondary transducer operatively associated with the 

primary transducer, the secondary transducer converting 
Kinetic energy of the substrate and arm to usable energy. 

э. The system of claim 1, wherein the oscillatory path isa 
Босае track defined by a ра of resilient stationary members 
oriented on both ends of the linear track 

3 The system of claim 1, further including a drive motor. 
operatively associated withthe arm and configured to initiate 
‘tational motion ofthe arm and sustain the rotational motion 
ata critical angular velocity. 

4. The system of claim 2, wherein the substrate has а 
substrate mass (m) and the arm has an arm mass (my) such 
"ata ratio ot m tom, в chosen to maximize a gain in kinetic 
energy (AKE) of the substrate and the arm. 

S. The system of claim 1, further comprising a secondary 
arm rotatably coupled to the substrate and having a secondary 
anis of rotation spaced apart from an axis of rotation of the 
arm, said secondary arm being coupled to the arm such that 
бой the arm and the secondary arm rotate at a common 
angular velocity amd opposite” rotational directions, and 
‘wherein the secondary arm has a substantially identical mass 
cand dimensions to that of the arm. 

6. The system of claim S, wherein the secondary arm 
reales about a common axis of rotation with the алп. 

7. The system of claim 1, wherein the secondary transducer 
includes at least one induction coil system including amagnet 
anda complimentary conductive сой, such that the magnet is 
Physically coupled 1o the substrate and oriented to approach 
{he complimentary conductive сой sufficient to induce elec- 
"cal current therein during movement of the substrate along 
the oscillatory path. 

‘8 The system of lim 1, wherein the secondary transducer 
includes piezoelectric material operable to convert a force 
applied by the substrate to the secondary transducer to an 
electric potential in response to applied mechanical stress. 

3. The system of li 1, wherein the secondary transducer 
includes a mechanical coupling between the substrate and an 
energy translator. 

10. The system of claim 9, wherein the energy translator is 
a ineur to rotational motion drive, heat surfacing, or rock and 
pinion 

11. The system of claim 1, wherein the usable energy is 
mechanical thermal andor electrical energy 

12. An energy conversion system for extracting energy 
from the zero-point field of space, comprising a means for 
extracting momentum-enengy from vacuum by the action of 


Ол Alan Yates’ Laboratory - VHF Super Regenerative Receiver 
Hora TE epeetogran othe recalver I reganaratve GSGIIGG TROIS Wo Guenching Wa AJA BORE RF 
wave, there is only modest amplification in this made (there would be more if the regeneration was tothe 
clan, but then there would be nothing f see). the select is enormous, you can beat cam ations, even an AM 
signal generators 1.5KHz sidebands are resolved and can be beat separately without a lot of heterodyne from the other 2 line 
frequencies (carier and other sideband) inthe audio passband, Inis is straining the stably of the receiver though, the fine lune 

‘nico is a must to be able lo keep up with the thermal rift from your breath 
Неге is a spectrogram of the receiver in super-regenerative озейайоп. The quenching rate is about 12062, the waveform look 
rather sawiooth lite, but has smooth ed spectrum analysar' IF bandwidth is about 100KHZ, зо i doesn't reat resolve 
the quenching sidebands and thei harmonies, but you can see th aped envelope ofthe higher harmonics due 
scan rale harmonically beating wih the 
While the po Aly of my SA has smudged the detalls it appears thal the main oscillation is actually FMed as well as 
АМей by the g oscillation. lt makes sense, the operating point (and hence the drain capacitance) of the FET is being 
pulled around by the quenching oscillation voltage on tha source. This makes li much mare complex to say what is really going 
л during the FM demodulation. The slope can't be toa fat, and could be quite complex. | would like ta investigate this 
future, 


mathematically in th 
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VHF Wavemeter 2008-10-19 


just design 


nt the lower band. 


Construction is 
or my experiment 
make short 
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е circuit is othen me 3 inside the bla 
box which y means provided to turn it off. It tunes 4 
7 MHz for 6 metr jadcast band coverage 
use it mainly rents in a i ry useful 
instrument in power and ball-parking it work 
ой for the HF meter which covers a similar range but with somewhat les 


е demonstrating m 


ircuils at 2 me 


mu | kinda like the HF unit better, itis a neater т but this oil 
r covers the FM broadcast band and 6 metres wi n ould be excellent for 

р ing FM wireless microphones (bugs) for both wo eir rough TX frequency and tuning them 

up for best output. | wish I had made one this sensitive back in the days when | was an FM broadcast pirate 

iid build a VHF g ago, but it was a pas: ded a fair signal for a reasonab 

deflection, | also then uments to calibr 
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Alan's Lab 


Me and nîy géeky hobbies Home Twitter YouTube Calculators 


Wireless Power Demo Circuit 2011-04-26 


A iot af people have been asking mo for the circuit ofthe demonstration TX 1 used in the video, во hore Itis: 


high quality, but 


This is “not an efficient design and is m 
he best 


The tuning is quit sharp. Peak the tmmer for best range using the LED receiver. You may need to tweak the 27 pF capacitor in 
tha RX col to match your particular сой Inductance, use a immar If you prefer 


Other frequencies for the canned TTL oscillator module should work fine If you adjust the tuned circuits appropriately. I 
precision, T used my € 


ПЕ 
XHTML | CSS | CSS toggle! 
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ОП Alan Yates! Laboratory - Wireless Power Demo Circuit 
- whatever Gad ТТН БАТ USel I YOU ехо preareumaasure We impedance 


и GB a 


power amplior design, but an L or Pi network and standard antenna matching techniques can be used, 
29 comments. 
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Alan Yates! Laboratory -Wiring Pencil 


2009-02-15 


Today аа 


The pack came fom Hobby Co and wt 
aig feted Sty You could по doubt build samet 
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Ол 


‘Some felt was ива to the PCA mater to facite variable tension, Ine spool axe is a brass machine screw which is tapped ina the hick PCB 
Tie works аш noel to canal the ow of wr. o UM er ee ایا‎ 


The bobbin was filed with wire by attaching to my scr ril and running wire 10 fom a larger spool (BTW. a 65 mm audio jack 
ust happens о be an excellent ton Win De = 14 септе of hee bobbin Na doubt a ball wih washers would be а safer and 
nora conventional choice ar perhaps а boon winder machina I you have access lo оге.) 
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1ноо1в 


wre he commerca guys offer ls easier lo work with than uit вазу t їп, 


ео ne 125 um wire which ine even strong far rom a cut end = prope 


inas сатупд gran curent. b fan put ker tnos in by hand anyway. You mig 


ior power. amber for igna, ete 


Updates. 
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inertia and a means for converting the momentum energy to 
Usable energy operatively associated with the means for 
‘extracting momentum-energy- 

13. The system of claim 12, wherein the means for extract- 
ing momentum-energy isa substrate having an arm rotatably 
coupled 1o the substrate which substrate 8 confined to move 
"long an oscillatory path, 

14. The system of claim 12, wherein the means for con- 
venting the momentum-energy is an induction coil system, 
heat dissipates, magnetic brake, friction brake, or linear to 
топа motion translator, 

15.Amethedo extracting energy fom the zero-point feld 
of space, comprising: 

a} inducing rotational motion of an arm rotatably mounted 
loa substrate which is confined о move along an oscil- 
tory path and wherein the rotational motion i sufi- 
cient to impart movement оГ the substrate along the 
oscillatory path; and 

b) convening momentumenergy ofthe substrate to usable 


energy. 

16. The method of claim 15, wherein а speed of the rot- 
ional motion, relative masses of the arm and the substrate, 
geometry of the arm, and the geometry of the substrate are 
designed such that zero-point energy is utilized o maintain 
the movement of the substrate. 

17. The method of cim 15, wherein the inducing is 
accomplished by a drive motor 

18. The method of claim 15, wherein the movement of the 
substrate follows a linear oscillatory path having two end- 
points and the arm follows a cyclic path such that translational 
motion of the substrate in a y-direction along the oscillatory 
path substantially coincides with translational motion of the 
arm in the y-direction. 
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19. The method of claim 18, wherein the arm has ivo 
theoretical maximum energy transfer positions that occur 
twice each full cycle of the arm, corresponding o mo angles 
of the arm with respect to an x-axis, which angles occur 
Simultaneously at the time ol collision of the substrate with a 
stationary member 

20. The method of claim 15 wherein the step of converting 
is accomplished by inductive coupling of conductive wireand 
atleast one magnet. 

21, The method of claim 15, wherein the usable energy is 
mechanical, thermal and/or electrical energy 

22. The method of claim 15, further comprising inducing 
rotational motion in a secondary amy in an opposite direction 
To that ofthe arm such that motion along the oscillatory path 
‘ofeach of the arm and the secondary arm substantially coin- 
Side with each other 

23, A method ofextracting energy from the zero-point field 
of pace, comprising: 

3) inducing multi-mode motion in а primary transducer 
‘long an oscillatory path, wherein the multi-mode 
motion includes а primary translational motion and a 
Secondary motion such that abrupt changes in the pri- 
mary translational motion are sufficient to impart a 
momentum influx to the secondary motion; andl 

в) converting the momentum influx o usable energy. 

24, The method огада 23, wherein the momentum influx 
‘is a result of radiation pressure due to scattering in part ofthe 
electro-magnetic momentum-energy contained within the 
or eint feld of space opposite to centripetal acceleration 
ofthe arm. 
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| frst heard about The GIXBM Fresno transceiver via Sold 
эга elegant design. Of course t offers по balls oc еее 
а spacial charm in ts simplicity and the rera usage of AM on VHF. 


‘Transmitter 


| bul the transmitter side frst ВЕ1ВӘв wore selected as a good candidate for the RF devices, but I lacked a crystal in the range 
specified in the original article. Instead, | used а common 18.384 MHz crystal and redesigned the ccu to be No ples rather than 
шо doublers ТАБ crystal is а common "computer crystl but places the TX frequency in the high-end simpler segment. This is а bt 
ioo cose to the pager-splattared ond ofthe band for my liking. and doesnt match ha band plans. For naw this is OK, П get a custom 
crystal cut eventual 


| ide uso shielded cans or variable inductors for the transmit cols (ав specified by the article), father | used fred inductances wound 
оп 137-8 toroid cores with bare 071 mm tinned copper Wira. My LC resonance calculator and nM Inductance meter were enormously 
helpful in making the selection and testing of he tipler and output stage resonators. Each stage was tuned wih immer capactors 


As soon as | saw itl just had to give На go. Itis a very simple 
TX and RX frequency, and а flea-power ари on TX, but i has 


Iwas amazingly easy о gat the TX-side working, I just built each stage from the crystal lo the final amp in tum, testing as | went. Each 
stage is wall behaved and peaks nicely 
Per VK2TPM could hear the signal at his ОТН several kilometres away when 1 connected the half-finished TX board into my lower 

1 алапа The DC input power was about 23 mW, and na special attempt was made to match the output into the load, in fact he 
Serios immer in the matching network was absent at this point, just a fred 12 pF capacilor was used for DC blocking, 


Upon finishing the TX circuit I did experience a bit of RF pick-up in tha microphone amplifier 2nd stage. A 1 nF capacitor to ground 
discouraged its RF gain and eliminated the problem. The 2nd AF amp stage is located immediately adjacent the crystal oscilator stage 
‘and was picking up RF directly. The effect was not audible, ul was visible onthe spectrum analyser as weak 16 384 MHZ sidebands 
‘thor side of the carier. This wasn't causing feedback, just high-frequency modulation ofthe signal. I nothing ese it proved the 
bandwidth ofthe modulator, which is perhaps a surprise considering the 100 nF decouping on the modulated ral, however the output 
impedance of he series modulator emia i sa ow t could deliver a fw tens of туа GF HF ripple into that kind of load 


Receiver 
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"AS вау BE We TIGRE FE наанаа War W OUAR ry REN GF a Way. TERR GN GR day ying TG Werk GUE WE 
û was simply not super regenerating from about 120-160 МНЕ 1 tumed out lo ba а 10 nF decoupling capacior on the cald-end ofthe 
detector resonator. The arco spaciled 1 nF, and | originally intended to use this value, but had a stip of 10 nF monc's on the bench, 
о used them. A! buid ime did consider why 1 nF was specified in the frst place, | figured was avoid he exact problem that would 
betal my unit, decoupling resonance. (Lesson #1: Trust the original builder and your inital instinct) When the unit wouldnt oscillate 
properly assumed that | had damaged the capacitor оп install- this is a pretty common fault, а tested it in-place by ensuring it would 
Shunt a HF signal (my standard decoupling cap test), d passed this test just fina. (Lesson #2: Test at the frequency of operation) 


My hubris about “modern components” being superior and likely “purely capactive" at VHF turned out to be completely wrong. It ook 
"ours to work it ош, but eventually | determined the entire decoupling network was resonant near the operating frequency. Much foul 
language later and I replaced the cap with a ceramic 1 пЕ with ts Mashing” broken off and scraped ight back 1 the disc fo minimise 
the lead length This cured the problem. 


For the longest ime | had assumed it was the source coil- and in fact tha first source RFC | used (а molded choke) was being operated 
above йз вай resonant frequency and prevented any oscilation at al I replaced daha few turns оп а era bead which seems just 


A couple of char minor annoyancesimistakes wore worked through (ike picking larger inductances and making the entire circu so 
sensitiva la stray capacitance t was a nightmare to tune - DUI), 


Eventually the unit super-regenerated right through the region of Interest and the LNA stage was constructed. Initially I put the LNA 

drain сой оо cose tothe detector call and thay over-coupled. This meant as | tuned through resonance on the LNA drain i would pul 
the doctor so much it would shut down. Bugger Moving the cois арап а Ге reduced this effect fo acceptable levels, but fa core of 
опе sil affects the other a litle. тп happy wit the current coupling, and iti actually useful to help tuning the LNA roscnalor. As you 
Tack it through resonance t wil pull he detector, and by observing tha wiggle on the spectrum analyser You can tell youve got tuned 
Up. Tha AGC action of the detector makes it hard la tune for maximum smoke otherwise, as ha AF output doesn't change much at all 


‘¥en when tha front-end isn't tuned up properly. Once youve got it nearly right you can use a weak signal to tune for best signal to 
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Nota tha pagers above the 2 metre band in this spectrogram. The hump in the noise ioris the receiver supar-regenaration side bands. 
The smaller paak in between is the output of the Fredbox transmiter, the leakage from the unshielded prototype an my desk operating 
into a 47 Ohm load. Its rather disturbing thatthe pager signals are “larger” than this local signal just a Toot of two fram the spectrum 
Analyser antenna. 


1 used 43105 for the recsivar FETs, and a 2N3904 for the audio amp, Although the main design requirement far Roger appears to have 
been faa-power, | think a better AF amplifier that can drive modem low-impedance headphones would be preferable, Оту Jaycar now 
carias crystal earphones with a rica вой slicone ear ресе. The one | used comes from DSE and tis hard-plastic - not very nice on the 
аг | really hala these Kind of earphones anyway. II probably be rebuilding far a lw Z output at sama poit, butt does work pretty 
wall as 


BTW: While | was in the "Special Hel of decoupling resonance | took the RX down to the FM broadcast band, and up to tha УНЕ- TV 
band li works wonded i both which sta sums, However by austin tha drain-soucca feedhack (hen з mero fd) | 
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ES 
oscillator topologies in desperation before | identifed tha decoupling fal, in na | got а Colpitts-ike oscillator working with emitter 
Coupled feedback to a tapped capacitor across the tank. This s something 1 should have thought about a "ong" time ago, ГЇ probably 


buid yet another FM broadcast regen using this fopeogy fr the detector. ft seemed quile easy fa control just by manipulation of he 


базе voltage. 


Boxing It Up 


Lam stil tossing up between a cast Aluminium box, а custom box folded cut of Aluminium shast, or an Alaids in. The circuit is small 
‘enough to just ft inside an Altoids n but probati wan't f with a battery. Fl pick up a cente-of momentary one-side switch over ha 
next weak and finish off the radi one way or the ther 


Nate tha use of an old telephone receiver as the microphone. Itis nearly as large as the entire TX board. П! have о find my electret 
mics, 1 know I have a bag of hom somewhere that 1 got fram a Hackby sale. 

Im strongly considering rebuling the radio, perhaps through-the-hole to minimise it size, Although my prototype isn't too large ass, i 
would be rice lo neaten it up. Maybe TI bul it with fixed caps and variable inductors lo save space too, although shielded cans are 
"about the same size. I might" be possible ta una the multiple stages with srelched cols and Taed caps, та would maka mi 
moro compact and save manay too it ends up being lad 


More TX Power 


1 am considering running the unit on 12 Volts t get a bit mare RF out, and perhaps building in а small amplifier la get it up to 1 Watt 
region. This would probably involve а rebuild of the TX sie ta use a 2N4427 or тг fal device, and a more robust series modulator. 
"ransisor This wont ba eficient. but is probably easier a gel going than а near amp which would need careful drive adjustment 


T probably conduct some experiments around using а ZN7DOD or УМІОКМ as the output device. The math suggests they may operate 
on 2 metres ve already got hem working on б metas їп а brief experiment last month (must document thal) 


Comments 
Working with VHF is funt indica great learning experience, especially whan you get problems like the resonant decoupling cap. That 
па of thing really pushes your understanding of ne physics ала teaches you a ot 

| know a lot of HAM won't touch anything above the bandwidth of their oscilaseopes. | can understand the frustration when something 
doesnt werk, especially when you cant зев why, but it realy isn that much worse at УНЕ With just a diode probe you can achieve а 
ot It does һар enormous if you have VHF test equipment, for example | Ikely would have never noticed the HF modulation prablem 
had I nat had a spectrum analyser (although the НЕ was visible on tha collector of Ine madulaar drive amp, and most of us have a 
CRO that сап sea fins near 16 MHZ). 


Auavemeler can be helpful, a bit rero, especially for making sure your multipliers are tuned up right and for looking for spurs. You 

can build one quite easi, оту needs to be a resonator with a delector and a LED or meter as а read-out Tm a big fan e the biased 

TNSTTT through the decoupled Боот of the tani сой topology. For super-eanstivly you can use a MPSATB as а DC amplior. Wih a 
nal generator or dipper and a counter or scannarirecclver you can easly calibrate N. It can be used Ike a роог.тап + spectrum. 
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ek 1 WRU BIS, do T and IG your istine When 1s making sansa, Rebuild 
dependently. Measure what is actualy happening and by to figure out whal kind of misbehaviour in 
the cct would cause the observed of behaviour. That wil oft solve an озеги intractable proba 
Update 2007-06-05 
i the local Homebrew Group meeting. I had both halves taking across the roam, 
along a dial aude recorder and dd an interview with mary of us în atlandance, You сап hear what | said about 
оп Soldersmoia 82 and even a brief snippet of audio going through The Fredbo» 


Also оп the recording are Pater VKZEMU talking about the ВО meter challenge, Jahn VKZASU taking about hi 
challenge (and an interesting diversion into (НЕ 810 gale-madulalion with some Input rom Brian V ы king 
about back here, apparantly Draw Diamond VKSXU has already produced a design doing just this}. Mike 


Great VSWR/power meter projec! His unt was absolutly beaut, 1 was very much taken by the excellent ob he did of сып! 
iock fat made up ha external directional couper box. essentially Rawfoss, perfect square workmanship. 

Update 2007-06-09 

Ive built a weak-signal source for aligning the rece biggest waakne box recover ta 

frequency quia sgncanty wit sions. Powered a battery near the ї may dit enough a make he 

ceiver completely of frequency despite Rs poor selectivity. I1 buld this йс! again TI probably put in a stabilized supply for the 
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The signal source is а Perce oscilator driving а tuned circuit which selects the VHF harmonic of interest. Because of the oscilator 
topology the crystal isn't pulled down as much as in he Fredbox circu The difference is fay minor for my purposes, the poor 
Sleciviy of tha receiver makes the diference п frequency of no real consequence, There is по асіне (ar passive) mull, so the 

ned circuit is merely extracting the harmonic energy from the Ово. The harmonic energy avaliable is vary small, whlch i perfect 
forthe application, giving ал almost undetectable signal 1 metre away. 


Update 2007-06-10 


Ive boxed up the Fredbox. As discussed earlier 1 went with the Altoids Un, despite is not allowing tha battery to also ft inside the 
enclosure tossed up soldering an additional tn ta the back to hold tne Batlers, but for now Ive gone wath te Sol battery snap just 
hanging out If wil work well wih GxAA baer holders which can just Бе held la ine box wiih a rubber band 
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TNT iy EEK GT SEET E5 
hel, but also kinda unique. I Jooks somewhat Ike 


Wed Us ET чәе leen FEET Ча EF GF IU Ug aE 
se Vielnam-war era УНЕ-он wallie talkies, 


1 couldn't find а momentary-ane-side toggle such, so а oenire-aff on-bath-sides switch was us 
peak-voltage probe was assembled for the final alignment. The carier power ende 
тї! ust ike Rogar says in the ario. 


4 instead. A special dummy loadidode 
up being near 25 mW on 12 Vals, on 9 Чой 10 


Update 2007-06-11 


“The 2N7000 on 2 metres experiment was a failure, it simply doesn't produce useful power beyond 90 MHz ог so. However. itis very 
usable below 70 MHz My input network was far кат optimal, so perhaps wath same more work it would be possible to get it working 
higher up, and | haven! ted an VNTOKM inthe samo cireuit 


Ive also been fiddling around with grounded вава class-C mutiplers, (Not just decoupled, biased base, the base actualy soldered 
directo the ground pane.) At frst this seems a ile wait, but you pull ће отаг low witha Inicoupiing to tho previous stage 
collector current wil Now. The advantage is excellent reverse isalation, which might help wih stabilty wit less than deal layouts and 
devices. Such a topology was apparently quite common years ago wih Ine 2918, 
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me and nîy geeky hobbies $ ibe Calculators 


-20 dB Tap Attenuator 2008-08-23 


Another device I've been meaning to build for a long time. The QRSS work has caused more interest in 
attenuators and transmission line monitoring, my current Бойду attenuator was tested with my most recent 
instrumentation and found quite lacking - more work on that instrument soon... Pi or Tee pads have precision 
issues, especialy if you only stock E12 resistor values, so this tap is based on a transformer, the familiar 10:1 
turns ratio -20 dB tap. It can offer quite good accuracy if carefully constructed and terminated correctly on all 


poris 


| tried various core materials and sizes. The FTS0-61 was looking quite promising, especially at higher HF 
where its insertion loss is lower than type 43 material, but its performance didn't extend as well into lower 
frequencies so | settled on using an FT50-43 core. Physical construction in a diecast box limits the high- 
frequency response, and the inductance limits the low-frequency response. 10 tums on an FT50-43 is about 66 
UH, using 2 3 times the load resistance (50 Ohms) reactance (150 Ohms) gives a lowest usable frequency of 
about 360 kHz. Experimentally roll-off starts to become annoying at about 400 kHz, On the high end the 
response is more difficult to predict and measure with my available equipment, [уе only confirmed its response 
fiat to 20 MHz, but a spot-test at 144 MHz using а 1 W HT as a signal source gave -20 dB to within my 
measurement accuracy at the tap port. Performance which I found quite surprising. l'm calling it 500 KHz to 20 
MHz and have labelled it as such. 
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Capt. Robert Collins : "Soviet Research on Unified Field Theories, False Vacuum States, and 


ppendix 1 — Far Field Equations of Maxwell's Equation 


Warren York : "Scalar Wave Technology" ; Extraordinary Science ( Jan/Feb/Mar 1989 ), 


‘Thomas Bearden : "Basic Scalar EM Concepts and a Scalar Wave Detector 
Assoc, Newsletter 5 (4 | 


U.S. Psychotronic: 


Planetary Association for Clean Energy 4 


J.B. Bronzan : "The Magnetic Scalar Poter 


|" ; Amer. J. Physics 39 : 1357-1359 ( Nov. 1971 ), 


E.T. Whittaker : "On an Expression of the Electromagnetic Field Due to Electrons by Means of 
367-372 ( 1904 


‘Two Scalar Potential Functions" ; Proc. London Math. Soc., Series 2, 1 


A. Dolgov & L Khriplovich : "Propagation of Electro 
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Notes 
Construction using a binocular core might be superior. 


You may be able to extend the HF performance by using a length of coax through the core, earthed at only one 
епа to the box. This will minimise the impedance step created by transitioning from the coax/connectors into the. 
lumen of the box where the wire to box geometry gives nothing ike 50 Ohms of impedance, HF response will 
still be limited by mismatch effects (and eventually modeing inside the box), but type 43 ferrite is only good to 
low UHF anyway. 


Ive ordered some PCB-mount BNCs that are constructed like your typical SMA connector with four solder pins 
around the centre one. Using these and FT23-43 cores it should be possible to construct a similar but lower 
power device usable to low UHF. There is no reason why you couldn't "ring-bark' some RG-58 or RG-174 coax 
and construct the transformer directly over the coax, then re-complete the braid circuit with metal shim-stock or 
tape over the transformer. | once constructed a VHF directional coupler by passing insulated wire under the 
braid of a piece of RG-213, it worked quite well 


Leave a comment on this article. 
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30 Metre Autodyne Receiver 


bud 
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What does this look like in the time domain? When locked the LO pe 
seo hotrodyne from the frequency diference of the LO and RF. Trig 
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this 
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| had a much better dual signal trace with the LO and RF triggered from the RF In several configurations, but I didn't take 
pictures, sorry. 


‘Akshay Parelkar МАТААХ shot me an emall about the bread boarded version shortly after | posted i and i 
propor 


red me to bul it 
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Wilh the torods waxed to the board and a trimmer о bande! the receiver more practical tests could be made. The varicap 
(134007 rectifier) gives a good range for fine tuning and It ls quite easy to lock moderately strong shortwave signals with just 
an aligator clip lead for the antennal 

WWVH is far too weak here to lock with such a primitive antenna, or even really hear above the garbage coming fram my 
computers. However tho 31 metra broadcast band gave me plenty of strong signals to experiment with. Radio Australia gave 
tee closely spaced, rock solid signals. | could also hear a few others, but 1 didnt catch ther сай signs. Quite surprisingly | 
‘could briefly lock them foo as thelr signals came up. 


“All Rights Reserved. 
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- 
acram 

he lash-up held this to within 200 mHz for over an hour. Pretty good considering my counter has only a fairy cheap reference 

Now and then the signal would fade and the receiver would break lock. The hatrodyna was immediately obvious and a tweak 

‘ofthe tuning pot would relock i, or the signal strength coming back up would also drag the LO back into phase lock 

Videos 

There vas something about the Australian Open on Radio Australia at the time | was experimenting with the circult. Here is a 
ideo of а racking the receiver across lock with the strongest copy. | also stick my finger near the tuned circuit which pulls It off 
k temporarily. Youll nate how It captures the carrier of the station, a normal direct conversion receiver would have ай kind 
»aaling and phasing effects as you approached 2era-beal 


3 


(8.102 Mbytes 
transmitting three signals separated by only 10 kHz, here w all tie. It 
yne heard when the recalver is unlocked, and the locking i Ihe carer. 
Y counter sang то each of the frequencies once lock is 


1 Rad. 
14.008 Mbytes 


Problems 
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Ora FAG BEGBIGR I Tha БЕГЕ VHF АННЫ TRE 270 BF авав WaT Teed BACK Wa TO TANK WS V FEET 
base appears о be resonant in the FM broadcast band. AL one particular setting of пе bandset trimmer 2МІХ FM 106,5 MHz 
can be heard! Shielding the unit inside a box would fx this (and any final taces of direc.conversion LO radiation hell). I 
seams la bo largely direct pick-up by he сесці, although putting a fashed-up low-pass fiar Into the antenna ine did reduce 
the problem a bit 


1 mentioned to Akshay that I thought the receiver needed a real front-end. A 30 metre bandpass is advised. | can't imagine 
what would happen with a real antenna rather than just а feotiong сір lead! 


ter layout might be advised, reducing the length ol all the HF circu paths and pus is above 
the ransistor bandwidth | ied beads on the transistor base, but И Мей the озсйайоп as wal, Experimentation with a small 
amount of additional Miler capacitance may lame any VHF oscilations. 


The VHF interferenca does suggest a similar circuit topology might work qute well as an FM radio autodyne front-end. Even 


fairly modest modern transistors ( used 2М3904в) have huge bandwidth in the differential configuration. ГӨ imagine it would be 
possible to have one side а tuned LO resonator and the other an IF one, withthe cascaded transistor in the tail as the Input 
butter 

Notes 


This autodyne receiver implements a coherent АМ demodulator, which has same advantages ta conventional envelope 
detection. It lacks AGC, which is annoying far general shortwave reception, but otherwise I makes a pretty good general 
purpose receiver. It can receive AM, CW and SSB with one only adjustment (tuning) Unlike a regenerative set. Strong CW 
Signals can grab the LO though, and pull right into lock In seme cases, eliminating the beat note! Also, strong adjacent 
signals will capture the LO pulling I into around, which can be extremely annoying. If there is sufficient noise margin just 
attenuating the signal wil help. 


| shunted the AF amplior feedback resistor with a 1 nF capacitor to гой off the HF response. The audio was otherwise a bit 
sharp, You might lke to add a pair of cascaded Sallen-Key fiters to roll it olf more sharply and improve the selectivity. | 
wouldn't recommend the receiver for CW, but you might also like to add a 700 Hz bandpass for that purpose If you Intend lo 
use I. Not loo ight though, Its a bi chirpy with strong adjacent signals. 

| used the same turns ratio at the input transformer, but wound 3:12 Instead. This isn't loo critical realy, and | am yet lo 
measure the input impedance ог attempt to predic h, Г imagine it wil be moderately high though. 


Shield your counter interconnection, LO leakage here will cause the all оо familar direct conversion tunable hum problems. 
The buffering is generally sufficient. but can hear the count windowing of one of my counters back through the AF output 
Which suggests you might ike to improve IL A common-base (solar or padding will probably heip. | picked off the LO at the 
тар point on the tank rather than Its hot end, this reduced the affect of the load compared tothe original design. 
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Updates 
2008-02-04: Aulodyne Receiver Now In a Box 
Tadd a frontend and а box о ле 30 Metre Aulodyne Receiver 
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Gregory Hodowanec : "Do Intense Scalar Fields Affect Life Pro 


http://en.wikipedis 


Scalar Field 


In mathematics and physics, a scalar field associates a scalar value, which can be either mathematical in 
definition, or physical, to every point in space. Scalar fields are often used in physics, for instance to 
indicate the temperature distribution throughout space, or the air pressure. In mathematics, or more 
specifically, differential geometry, the set of functions defined on a manifold define the commutative ring 
of functions. 


Just as the concept of a scalar in mathematics is identical to the concept of a scalar in physics, so also the 
scalar field defined in differential geometry is identical to, in the abstract, to the (unquantized) scalar 
fields of physics. 


A scalar field is a function from Rn to R. That is, it is a function defined on the n-dimensional Euclidean. 
space with real values. Often it is required to be continuous, or one or more times differentiable, that is, а 
function of class Ck. 


The scalar field can be visualized as a n-dimensional space with a real or complex number attached to 
cach point in the space. 


The derivative of a scalar field results in a vector field called the gradient. 
Differential geometry 


А scalar field on a Ck-manifold is а Ck function to the real numbers. Taking Rn as manifold gives back 
the special case of vector calculus, 


А scalar field is also а 0-form. The set of all scalar fields on a manifold forms a commutative ring, under 
the natural operations of multiplication and addition, point by point. 


Uses in physics 


In physics, scalar fields can be used to ascribe forces (which are usually vector fields) to a more general 
scalar field, the gradient of which describes the force. 


* Potential fields, such as the Newtonian gravitational potential field for gravitation, or the electric. 
potential in electrostatics, are scalar fields which describes the more familiar forces, 


* A temperature, humidity or pressure field, such as those used in meteorology. Note that when modeling 
weather on a global basis, the surface of the Earth is not flat, and thus the general language of curvature in 
differential geometry plays a role. Dopplerized weather radar generates a projection of a vector field onto 
a scalar field. 


Examples in quantum theory and relativity 


* In quantum field theory, a scalar field is associated with spin 0 particles, such as mesons or bosons. The 
scalar field may be real or complex valued (depending on whether it will associate areal or complex 
number to every point of space-time). Complex scalar fields represent charged particles. These include 
the Higgs field of the Standard Model, as well as the pion field mediating the strong nuclear interaction 


* In the Standard Model of elementary particles, a scalar field is used to give the leptons their mass, via a 
combination of the Yukawa interaction and the spontancous symmetry breaking. This mechanism is 
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30 Metre ORSSE Beacon aie 2008-08-16 
ne МЕРТ Beacon has cone through some steady anges ever ho past rian Win somewhat of 


Carrier Oscillator 
nthe original circuit 
nd uning bon 


have stripped aut the diode 
лола! Сори oscila 
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8v regulated 12v 


hom 
100 


10.140 MHz Е 
2 о 5р лоп 341 


Аи 
Mod Board = 


5р jp 1k5T 10 1k2 78p| твр 


That 3.1 uH inductor in the fiter is implemented by 32 turns on а T37-6 toroid. The 78 pF caps are two 39 pF in parallel 


Tho roverse-solaton of this circuit is pretty good. t might be used as-is for a QRPp beacon or wth the driver amplifier for 14 
dBm output which is quie usable 


Frequency Modulator and Tuning 


A pair of 14007 are used as varactor diodes. 1 picked 1N4007s not because they are particularly well sulted, bul simply that 
1 had some оп the bench. One of the varactors в directly coupled to the xtal circuit through 1 nF so most of its capacitance 
change is sean, the other is coupled through a smal timmer ta adjust ls maximum affect. This gives two independent 
channels, ono for relatively coarse frequency tuning, tho other for FSK modulation. Thanks to John for his suggestion around 
this part of ho circu 


Coarse 


Fine 


The varactor modulators ware characterised to design the bias network in the controller fr best linearity and desired range of 
shit (ete). 
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Fine was measured withthe coupling trimmer quite loose, and subsequently ighlaned on final assembly to give a good 
maximum modulation width 


20 
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The data looks characteristically parabolic as expected. | suspect the oddness of the fine is measurement error. The y 
coordinates are in Hz relative to 10.138000 MHz (x is reverse voltage) so И doesnt take much error in measurement to make 
the ne trace look lumpy. 


Driver Amplifier 


The driver amp is a simple 2N3904-basod feedback amplifier delivering about 25 mW from the 800 uW output of the oscillator 
boari The арыды gouty out 300 ohms wed loaded uith 50 pnm this ie a relly ntm 
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{he РЕНИ practica Measured about TS dH Wansducer gain Won Using We OsClator as a signal Source, probaby Because or 
the increased output of the oscillator with the lower loading offered by the input impedance (compared to a dummy load). DC 
input power is about 500 mW, so this stage s woefully inefficient, running at its limits, and should probably be redesigned. The 
supply line is keyed by the amplitude modulator to affect CW modulation. 


Tt bifilar 
FT37-43 


2N3904 
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Amplitude Modulator 


The amplitude modulator is simply a BD 140 PNP transistor with a 2N7000 switching its base voltage. A resistor network gives 
some envelope shaping to soften the keying. In theory PWM could be used for fine-grain power control from the 
microcontroler board, but | dont think | wil attempt this. 


12v 
D 
100n 
“H BD140 
` K5 
390 keyed 
2N7000 
svekey — Эк 


Power Amplifier 


The power amplifier is a single 2N7000 running Class-E. From its 26 mW drive it can deliver about 2 Watts output (33 Вт) 
through the ouput Mer into 50 Ohms from a 13.8 Voll supply ну on by ће 
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‘ve valaga Are nora Supply Voltage (regulated 17:0 Vale wil deliver about 1-5 WANS note alco Wat Opa tuning 
changes noticeably with a change in supply voltage, 
Impedance matching into the gate could be better but | suspect achelving a good return loss would reduce the drive voltage 
amplitudo and КИ the output power, another active device would likely be required - п any case the impedance doesn't appear 
"o upset the oscilator buffer LP fiter even though the driver is partially "ransparent being a feedback amplifier. The mid-stage 
fitor is largely redundant, but was useful for initial experiments, you might lie to omi i 


12v 


1К5 


220 


— 2N7000 


1 wrote a calculator to help dosian class-E amplliers. The design was based around 1 Wall out from a 12 Voll supply and a 
loaded Q of 5. The result gives a oad of about 75 Ohms, but empirical tests showed 50 Ohms was sultabl loading giving a 
Sightly worse efficiency and more voltage at the drain (without changing the shunt capacitor). The shunt capacitor value was 
decreased from the calculated value to match the output capacitance of the 2N7000 (about 18 pF), experimental 
measurements closely agreeing with theory. Even better aficiency is likely achievable, but the circu works quita well as-is- 
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"analysis was nar cared GUL TU Gr perhaps TOT T37 Might BU ORT The Winer Is Probably Wot Ihe Bast Tor НӘ O TET 
but at 5 il seems lo work OK and doesn't gat hol. 
Low-Pass Filter 


Tho fiter is a Chebyshev with йв final peak at tho frequency of operation. It has pretty good measured characteristics, tho 
centro capacitor was tweaked ta lune out the effect of using E12 preferred values. Normal ceramic capacitors were used with 
по measurable И effects. 


Зи1 Зи1 
тёр 120p 78p 


The 3.1 uM inductors are 28 tums on T50-6 lords. 


The Controller 

An ATtiny13V is the brains of the МЕРТ beacon. The microcontroller code hasn't changed since the original build. The board 
also contains the resistor network for deriving the modulator and tuning signats fram the “width” and "centre" pots, in addition 
{a the graen indicating LEDs which show the CW and FSK keying state. 


5v regulated 


à 
100nj | 


Е 


ke coarse 
fine tune" 50k 
>" 


33k 
“widih" 5k 


There are some elements опе from these diagrams, for example the 8 and 8 уой three-terminal regulators, some fiter 
capacitors, decoupling, supply Пей at entrance о the box, еіс All are extremely non-critical and conventional во | haven't 
dotallod them here, Please post a comment f you want anything clarified. 


Vertical Antenna 

The antenna has also changed, Ive bull a matching network to feed my 3-metre vertical used in the BO metre beacon on 30 
metres. | hope to eventually bull a diplexer and matching network that сап feed this same chunk of metal with both beacon 
"TXs concurrently = bul much design work remains before 1 can attempt thal. 
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The matching Inductor в 7.8 uH. A polyvaricon fine-Linas the match. Oddly enough the relum loss into this simple network 
alone is quite qaod. This is suggestive of rather large ground losses... A lot more antenna work needs to be dane, while | get 
excellant signals into David УКР! and Bob VKTKRW's sites | am yel to be seen anywhere else by the online grabber network. 


Results 


David VKDI has been able to сору my beacon in al its various states of construction and stabilty. One experiment in 
particular used just the 25 mW output of the driver ampli. Signal to noise measurements from this test indicate | should be 
dust visible above his noise faoc running only 25 uW! 
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Tile #1 910.030 050 soend 
5:39:17 PM. 
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ih the beacon output now al an easily measured ~30 dBm itis а simple matter to attenuate down f 
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Т ‘Scalar Ней & Waves — Cobected articles & patents 


known as the Higgs mechanism [1]. This supposes the existence of a (still hypothetical) spin 0 particle 
called Higgs boson, 


* In scalar theories of gravitation scalar fields are used to describe the gravitational field. 


* scalar-tensor theories represent the gravitational interaction through both a tensor and a scalar. Such 
attempts are for example the Jordan theory [2] as а generalization of the Kaluza-Klein theory and the 
Brans-Dicke theory [3]. 


* Scalar fields like the Higgs field can be found within scalar-tensor theories, using as scalar field the 
Higgs field of the Standard Model [4], [5]. This field interacts gravitatively and Yukawa-like (short- 
ranged) with the particles that get mass through it [6]. 


* Scalar fields are found within superstring theories as dilaton fields, breaking the conformal symmetry of 
the string, though balancing the quantum anomalies of this tensor [7]. 


* Scalar fields are supposed to cause the accelerated expansion of the universe (inflation [8]), helping to 
solve the horizon problem and giving an hypothetical reason for the non-vanishing cosmological constant 
of cosmology, Massless (i.e. long-ranged) scalar fields in this context are known are inflatons. Massive 
Gie. short-ranged) scalar fields are proposed, too, using for example Higgs-like fields (e.g. [9]. 


Other kinds of fields 


* Vector fields, which associate a vector to every point in space. Some examples of vector fields include 
the electromagnetic field and the Newtonian gravitational field, 


* Tensor fields, which associate a tensor to every point in space. For example, in general relativity 
gravitation is associated with a tensor field (in particular, with the Riemann curvature tensor). In Kaluza- 
Klein theory, spacetime is extended to five dimensions and its Riemann curvature tensor can be separated 
ош into ordinary four-dimensional gravitation plus an extra se, which is equivalent to Maxwell's 
equations for the electromagnetic field, plus an extra scalar field known as the "dilaton". 
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http://en, wikipedia org/wiki/Sealar field theory, 
Scalar Field Theory 


In theoretical physics, scalar field theory can refer to a classical or quantum theory of scalar fields, Such a 
field is distinguished by its invariance under a Lorentz transformation, hence the name "scalar", in 
contrast to a vector or tensor field. The quanta of the quantized scalar field are spin-zero particles, and as 
such are bosons. 


No fundamental scalar fields have been observed in nature, though the Higgs boson may yet prove the 
first example. However, scalar fields certainly do appear in the effective field theory descriptions of many 
physical phenomena. Because of the relative simplicity of the mathematics involved, scalar fields are 
often the first field introduced to a student of classical or quantum field theory. 
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Home Twitter YouTube Calculators 


30 Metre QRSS Beacon 2008-08-10 


This weekend | had decided would be "ORSS weekend’. ve been fiddling with the idea fr too long now, it was time for a strang effort 
complete the project. Ав luck would have i, David VKEDI found my BO metre beacon and added same extra inspiration to get my act 

together an a 30 matres beacon 

| ordered my 10.140 MHz ats from DLGJAN. The arrived qı 

source for ORSS racks. 


The Transmitter 


‘The oscilator is a conventional Colpitts, wih an В volts, 3-terminal regulator for voltage stabilisation. The buffer s a J310 JFET source 
follower wih а 10k input impedance fed through a 5р8 cap, the output is fitered trough a LPF and delivers about 900 u into 50 
E 


Icky. nicely packad -it was an easy process, 1 highly recommend him as а 


This is followed by a ZN3004 feedback amplifier giving about 2 
power amp. 
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The Antenna 


The antenna took much of Saturday to setup and debug. It is a loaded inverted V. Two 27 uH сой allow the 
resonant on 30 metre. 


Precise tu 


is achieved by a Z-match at the feedpaint 
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Updates 
2009.09.08: 


2009-02-24: 2 OR 


2008-08-16: 
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80 Metre CW Beacon 2008-06-21 


The general 
п. OK, how 


jek in phase 


“The local Homebrew Group has been talking about Peter Parker МКЗУЕ Camagie Communicator project in Lo- 
design of he огеш! (based on the old "Oner CIV ransesiver lead n the usual round-about way 1o bul the CW bea 
does a lop-band AM transceiver lead ї а Morse beacon? Well, inspiration is a complex thing, and with the PSK beacon 
Fier hell а CW beacon sounded ike а good project t inital test the waters with. 


The design is very brute-force and simplistic, closely folowing the old Oner design. А Pierce oscilator drives a FET output stage with a 
Keyed drain and an output fiter. The output is loaded cree at 5D Ohms with по impedance transformation, iting the output power 1o 
“1.5 Watts fram a 13.8 Volt supply when you consider the saturation voltage of ne BD 140 keying BT tried several output devices, 
including IRFSIO and VNTOKM But settled on a paralleled pair of 2070008 which provided the best performance from the limited drive. 
A single 217000 wil work and produce sighty moro ouput power as the drive sees сту half the capacive load, but the device wil run 
‘Sinking hol and fs being driven outside it safe working area. Two devices get warm lathe touch and output about 200 mW less, but 
Wl probably lat forever. The IRF510 on the other hand is under driven in fus circuit because of te much larger gate capacitance. The 
Ори with an IRFS10 в stil OK, and i ts all you have it wil work and giva a itle under a ман out for about tha same drain current 
C210 mA). Wih a ite more than 1.5 Watts aut, the efciency is hare at only about 605. Modification of the output network to run in 
Gass-£ could improve this towards 5% and the output devices would run much cooler, ona 2700 would probably be fine. The 60 
Voll Уд imit of the 2N7000 gives а ited safety factor in this moda of operation however. 


[© 2000 2009 Alan Yates -All Rights Reserved. XHTML | OSS | CSS tone 
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13v8 
80 Metre CW Transmitter 


1.5 Watts VK2ZAY 
Key 


1k2 
BD140 


100п 
d 
4 — 140и 201 FT37-43 


270n 


| | ‘Out 50R 
9 

| [1 | 
270n 4x 820p = 
2x 2u 20t on T50-2 


3,579 MHz 


39k - 


100] = 


The crystal is an NTSC colourburst one from the junkbox, the output frequency is around 3.57867 МНЕ bul the crystal is oven- 
controlled во wil probably dit around a bit. Please send ma a reception raport if you hear tl 

The keying is performed by an ATYny SV, A small board holds a socket for the microcontroller a LMTBLOS regulator and a decoupling 
capacitor The active-high output of the kayar is used to dva the keyiine through an extra 2N7000 pull-down. The microcontroller 
‘oftware в available here. 

The "backwave”(kay-up output power) is suppressed only about -46 dBc, which may prove to be insufficient. The backwave output 
power is of a similar order of magnitude as the total output power of some of Michael Rainey’ beacons! OF course itis sl very much 
ORP, and curently | am loading up my 40 metra and-fed pole using 18 tums on an FF 120-43 and my enc-fed coupler which fs just a 
teribile antenna for 80 matres so the actual radiated power is probably quite small. probably bull а loaded vertical with top-hat for 
this beacon if keep it running. 

6 comments 


Attachments 
3 ‘ype E 


Transmitter Сил Diagram Source | anpicationipostscri | 15456 kbytes 


Updates 


2008-08-03: Beacon Reports 
"Summary of Ihe reports received for tha ВО metre beacon experiment 
2008-01-43: Nov, Bescon Antenna 
1 nali па up a чата antenna for my 80 metre CW beacon: 
2008-06-29: ors Bascon Work 
е 80 metr beacon in a box and do some more work towards an antenna for it 
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Although scalar fields are Lorentz scalars, they may transform nontrivially under other symmetries, such 
as flavour or isospin. For example, the pion is invariant under the restricted Lorentz group, but is an 
isospin triplet (meaning it transforms like a three component vector under the SU(2) isospin symmetry). 
Furthermore, it picks up a negative phase under parity inversion, so it transforms nontrivially under the 
full Lorentz group; such particles are called pseudoscalar rather than scalar. Most mesons are 
pseudoscalar particles. 


In this article, the repeated index notation indicates the Einstein summation convention for summation 
over repeated indices. The theories described are defined in flat, D-dimensional Minkowski space, with 
(0-1) spatial dimension and one time dimension and are, by construction, relativistically covariant. The 
Minkowski space metric, has a particulary simple form: it is diagonal, and here we use the + ? ? ? sign 
convention, 


http://en.wikipedia.org/wiki/Scalar_field_theory_(pseudoscience) 
Scalar field theory (pseudoscience) 


For the quantum mechanical "scalar field theory" which is a field theory of spinless particles, see "Scalar 
field theory" 


‘Scalar field theory (SFT) is a set of theories in a model which posits that there is a basic mechanism that 
produces the electric field and the magnetic field. Proponents of this theory claim that it advances the 
standard electromagnetic theory. 


Scalar waves in these theories (as opposed to a scalar field in mainstream physics) are hypothetical 
waves, which differ from the conventional electromagnetic transverse waves by having one oscillation 
level parallel to the direction of propagation; they thus have characteristics of longitudinal waves. Their 
existence however, as presupposed in numerous theories, has not been supported by experiment. Scalar 
waves are called also "electromagnetic longitudinal waves", "Maxwellian waves", ог "Teslawellen" (tr, 
"Tesla waves"). Variants of the theory claim that Scalar electromagnetics (also known as scalar energy) is 
ie background quantum mechanical fluctuations and associated zero-point energies (in contrast to 

vector energies" which sum to zero) [citation needed] 


Description. 
Terminology 


The basic understanding of scalar field theory begins with several definition of terms within the theory, 
which are also used in academic physics, but assigns them other meanings. A "scalar field” is a set of 
assigned observable magnitudes at every point in n-dimensional space (compare this with the standard. 
definition; n is also 4 or greater). [1] An "electric field" is composed of the spinning charged mass, in 
motion through a finite change in electrostatic scalar potential (compare this with the current academic 
definition), A "potential" is pure energy and, is any ordering (static or dynamic) in the vacuum (eg, the 
position of the object relative to other objects). A "scalar potential" is the stationary ordering in the virtual 
particle Пих of the vacuum (compare this with the current academic definition). A "vector potential" is 
any nonstationary ordering in the virtual particle flux of vacuum (compare this with the current academic. 
definition). Scalar potentials and vector potentials are thus defined as: "contained" inside the energy 
domain [citation needed] 


Magnetic fields interaction 


SET is based on "non-symmetrical regauging” potentials, demonstrated by the interaction of two 
‘magnetic fields 


When the field lines oppose each other, the magnets are pulled together. When the fields are aligned in the 
same direction, the magnets push apart. When two magnets strongly oppose each other but are not 
permitted to move apart, the force between them is said to create a "scalar bubble" between the magnets. 
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A Working Receiver 2007-02-17 


| completed a basically working AM receiver using the IF bulding-block from last week 


Ол Alan Yatas Laboratory -A Working Receiver 


The receiver pra 


yout 102 


RF at 3.68 MHz: 


zed а noisy, but quite usable signal fror 


Finally | could use the AM transmitter to produce a test signal for th 
V gel-celis. The racaiver was powered from my bench PSU. My 
an FM radio station, 


ova For is |е, ће TX мар cred Нот apo û 
О supplied the audio signal for the AM modulator tuned lo 


A dedicated AF ampliler was bull for the receiver. | actually made it too sensitive, using a design | would normally use for direc 
Conversion receivers. Tha output of the МКАВА is high enough to make such extreme AF gain unnecessary. Removing the 
emitter bypass on the frst stage offered acceptable gain. but a simpler amplifier with only two transistors would be sufficient. | 


нара 2N3904 standing quite afew mA - I may ово this module ta something less of a hack, 
Kai 
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Note the small board with an IF can on t, this is a 455-58 kHz BFO oscillator or resolving CWISSB, This doesn't work as well as 
а proper product detector, the injection level needs to be adjusted with varying signal strength, but the AGC makes a set level 
Usable over a fair rango. Higher injection levels de-sense the IF by activating its AGC. There is litle way around this as the АМ 
detector is buried inside the MK484 where you can't access lı for BFO injection, and is simply the price you pay for such a simple 
IF circuit. That said, the BFO works fine, | was able (о receive the ARNSW morse beacon on 3.699 MHZ using this receiver and 
the BFO. Some success was obtained from injecting the BFO into the mixer LO роп, requiring somewhat les injection level 
adjustment, I would like ta avoid a front-panel BFO level adjustment, but a simple swliched pol Would be а practical solution if you 
dort mind ihe extra control, 


‘Some VHF break-through interference was observed with the IF stage during testing. Vega ЕМ at 95.3 MHz would be heard in 
the noise, extremely distorted. | assume the fairy long input lead from the MK484 to the IF сап pad is picking this up, nothing 
else in tha circuit changes the effect when touched. Shielding will correct this, but if I buid this Kind of IF сиси again ЇЇ be more 
careful with the layout of this rather high impedance poit 


As curently lashed-up the front-end allows anything into the mixer. This means I can harmonically resolve signals, for example, 
Radio Australia's monster signal on 6.020 MHz made I impossible to listen for ARNSW's morse beacon 3.699 MHZ unti afler he 
shortwave station moved lo another allocation for the day, While their respective IF frequencies where 100 kHz apart. Ihe 

моону was not sulficlent to handle the enormous shortwave signal, some front-end fitering wil take care of thls. A 
orn the IF path would improve the selecllvy, or a C-booster on the IF resonator 


By tuning around with the IF can, the receiver as-is makes a usable shortwave receiver. The AF ampllier can produce ear- 
splting audia into headphones, and pretty соот filing audio using a matching transformer Into а small speaker. You Just slot In 
different crystals and tune around withthe IF can, bul doing so wil eventually lake йв toll on the IF slug and ls plastic threads. It 
would be a simple matter lo replace the crystal LO with a VFO and tune that way In fact, onca | improve the selectivity | may 
bull a copy о dedicate fo SWL, The very vial nature of the соці would make Iran excellent project for novices or foundation 
calls (or whatever we call newer hams now days) 
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Mark VK2XOF brought along his power and frequency reference equipment an: е a bunch of calibration 


points 
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signal Level (cn? 


Data points above 13 dBm were given using the generator out of levelling-loop calibration so the slight 
compression approaching 20 dBm is to be expected. The levelling off below -40 dBm however is not. | know the 
noise floor of the meter (dummy-Joad terminated) is about 500 mV DC output, 40 dBm is about 2.65 V out, 
suggesting wideband noise from the generator was swamping the lower level spot calibration signals. 


Regardless in between the data is very consistent and lets me сотрие а "slope + intercept" calibration relying 
оп the excellent linearity of the ADB307. The 0 dBm intercept is 5.09 Volts and the slope is 16.469 dB per Volt 
(60.7 mV per dB). Based on the 500 mV noise floor this equates to about -75.6 dBm, or about 80 dB dynamic 

range - as expected for an AD8307-based unit. 


Frequency response wise, my use of leaded resistors means it maintains its accuracy to about 250 MHz, which 
is sufficient far my immediate purposes. The circuit design itself is the W7ZOI design from EMRFD, page 7.7, 
figure 7.13. 


3 comments, 
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Almost a Tesla Coil 2002-10-21 


Over the weekend | had a chance to catch up with my electronics stuff which | haven't touched for ages, work 
has been nuts, | was sitting there building an inverter to drive a fluro tube, when I got interested in the properties 
of the primary and secondary windings, they were misbehaving, pulling the oscillator to one frequency, then 
another. | guess it was their sel-resonance frequencies they were settling іп, so curious as | was | wanted to 
measure them. 


I tried a few ways, external drive coils with the CRO across the the coil, driven directly measuring the absorbed 
current with a in-line resistor, and probing with a dipper. It tuned out that the primary's was about 1.6 Mhz and 
the secondary was about 50 kHz. The results of all methods agreeing with each other to within a percent or so. 


All this fooling with inductors got me curious, so | put aside the project for a moment and started testing every 
inductor | could find. After finishing the junkbox full and promising to make a jig or tool to do this useful array of 
tests in the future really easy, | started winding my own with the left over wire from the inverter transformer. | 
think | learnt more about parasitics in inductors that night than ever before. 

Ive ended up with a simple measuring system, the square wave generator on my bench. Just injecting it into 
the inductor directly gives you almost all the information about an inductor you'll ever need, its resistance, its 
capacitance, its core losses, Try it sometime you'll never just grab а molded choke and whack it in the circuit 
without thought again, 

So anyway, | decided to wind a long solenoid on a cardboard tube and measure its properties. A few turns at 
опе end allowed tight coupling for injecting RF and seeing what happened. Here is the test set-up, my half-watt 
ВЕ amp boosting the output of my signal generator: 
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The solenoid has a self-resonance of around 730 kHz with both ends of open. On grounding the bottom end, 
this falls to about 715 kHz kHz. Those numbers surprised me а bit, although the wire is normal multi-srand 
hook-up wire of very poor quality, SDEITY knows what its dielectric properties are. Ils self-resonance harmonics 
are not ‘perfect harmonics’. This is normal for a coil but somewhat surprising at first. My amp doesn't cover its 
fundamental, so | fed it at its higher overtones. Grounded is on the left, open on the right. 
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With more RF power I'd imagine | would have had a small Tesla coll. It was clearly а very high impedance at the 
top when grounded at the bottom. My poor little half-watt amp just isn't up to job though. It got stinking hot | 
running into this load (1 was abusing it too, running it fram 24 volts to get more power). | would like to build a 
dedicated driver amp or maybe a power oscillator that uses the secondary as йз frequency determining part, 
that would solve the detuning as | load up the coil approaching it. [уе always wanted to build a Tesla coil, and а 
solid state one seems achievable now, It shouldn't be too different from making a lowfer power amp, or class-D 
transmitter, hell it is almost identical to the original inverter, complete with its parasitic oscillation problems. 


1 comment, 
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The greater the repulsive force, the larger this scalar bubble becomes. As the magnets move away and the 
pushing force decreases, the scalar bubble shrinks in size and strength. 


In a similar manner, two magnets that are strongly attracted create a "scalar void" between them that. 
grows larger the closer the two magnets become. Two magnets powerfully attracted to one another create 
a very large scalar void, that decreases as the attracting magnets are moved арап. 


Despite the claims of its proponents, no repeatable experiments were able to show the existence of the 
scalar field. All observed effects were shown to comply to the standard physical laws of electrodynamics, 
‘The observations are in spectacular agreement not only with classical electromagnetics, but also with 
quantum electrodynamics, both of which are fields of physics. 


Field effects of scalar energy 


SFT suggests that scalar energy can move through space much like an electromagnetic wave. However, 
the operating principles are different. The regular expansion and contraction of a scalar bubble/void is 

like rhythmicly splashing water on a pond. It sends out ripples through the general scalar field that can 
subtly affect the size and strength of distant scalar bubbles/voids, 


This means that a pair of magnets that are rhythmically opposing/attracting each other are sending out. 
scalar ripples through space that will slightly perturb the scalar bubble/void between a second pair 

magnets nearby. The net effect is that the attraction and/or repulsion between the second pair of magnets 
exhibits а change in strength, even though the magnets and fields themselves are motion! 


According to skeptics, the following description given for an application to a communication system 
reportedly failed to give reproduccable results. 


А basic scalar communications system 


A scalar communications broadcast antenna does not make any sense according to normal 
electromagnetic theory. The goal of a scalar broadcast antenna is to create powerful repulsion/attraction 
between two magnetic fields, to create large scalar bubbles/voids. This is done by using a broadcast 
antenna with two opposing electromagnetic coils that effectively cancel out as much of cach other's 
magnetic field as possible. An ideal scalar broadcast antenna will emit no electromagnetic field (or as 
litte as possible), since all power is being focused into the repulsion/attraction between the two opposing 
magnetic fields. Normal electromagnetic theory suggests that since such a device emits no measurable 
electromagnetic field, it is useless and will only heat up. For a scalar broadcast antenna, any normal RF 
emission is wasted energy. 


A scalar reception antenna similarly excludes normal electromagnetic waves and only measures changes. 
in magnetic field attraction and repulsion. This will typically be a two-coil powered antenna that sets up a 
static opposing or attracting magnetic field between the coils. The coils are counter-wound so that any 
normal RF signal will be picked up by both coils simultaneously and effectively cancel itself out, leaving 
only the scalar component, 


Scalar field detection by normal RF antennas 


Even though a scalar wave train does not contain the regular EM components that are used by radio 
frequency communications, it can still be detected by a normal RF antenna, if that antenna is in the. 
presence of some other static magnetic field. When the scalar wave train passes through, it will create a 
disturbance in the field surrounding that magnet and make the field lines move, which will impart a small 
electrical current in the standard RF antenna, as if the magnet itself were moved, 


Since all normal RF antennas are immersed in the magnetic field of the planet, they can serve as crude 
scalar detectors, though the reception will be extremely weak and washed out by any normal RF in the 
vicinity. Detection ability is greatly increased by enclosing the antenna and circuitry in a faraday cage, 
and by placing a very strong magnet near the antenna inside the cage. 
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Alan's Lab 


me and my geeky hobbies 


Another VHF Super-Regenerative Receiver 2003-0510 


Similar to my other VHF Super- Regenerative Receiver this design borrows heavily from Charles Kitchen NTTEVs 
various published designs. The audio stage is my own design, and | spent a lot of time tuning the component values for 
the FM broadcast band, 


Superregenerative 
10n bandsoreee VHF Receiver 
(trimmer) 


regeneration 
(linear) 


The three inductors are mounted orthogonally with respect to each other to minimise cross coupling. It isn't perfect, they 
are all in each other's near field and are not co-incident (obviously!) so there is some interaction, bul itis greatly 
reduced compared ta mounting them parallel, right ak each other. Itis important to minimise local oscillator 
leakage back out the antenna, but as the entire board isn't screened the effort may not actually be worthwhile. 

The low impedance current source supply for the regenerative stage improves performance over the usual 5 К pot 
regeneration control. It also reduces the current consumption of the entire circuit by about 2 mA, the regenerative stage 
pulling less than З mA max. The RF isolation stage by comparison pulls 3-4 mA. The circuit oscillates nicely down to 5 
or 6 V which is much better than the previous receiver which had problems achieving super-regeneration with a 9 V 
supply 
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With а lite bit of careful adjustment of the band-spread timmer and tha main oscilator сой | was able to achieve 87: 
109 MHz coverage. It spreads nicely across the 180 degrees sweep of the tuning capacitor which is designed for linear 
tuning in commercial AM radios. The main tuning coil is seven tums of 1mm bare copper wire from a length of mains 
cable, The inside diameter is about 10mm, | wound It on my hobby knife's Aluminum rod handle. 


The other two colls are wound on soda straw using 0 4mm wire. The thick transparent soda straws from Subway, which 
have an outside diameter of about Bmm, make excellent сой formers for light winding wire. The RFC for the buffer 
amplifier drain circuit is 30 turns, the сой in the source af the detector is 25 turns. Neither are especially critical, but the 
detector one may need some experimentation to achieve the best super-rageneration quench. It is important however, 
thal their sef-resonant frequency is wall above the frequency af operat 


Tha audio output stage is fairy crude. The design could, in theory at least, suffer thermal run away. Adding a few tens 
of Ohm resistance in the emitter circuits would prevent this. | did nat find if necessary however and the amp seems to 


work just fine with minimal cross over distortion for such a simple design. The diodes gently bias a few mA of standing 
current, le class AB operation, but there is no bootstrapping so positive going amplitude distortion might be a problem 
ооой. Good enough 


at high output powers. All that said, driving 32 Опт headphones the sound quality seemed quit 
‘compared to the quality of the audio recovered by slope detection af FM by such a simple det 
The volume control pot could be placed as the collector load of the audio preamp, saving a capa 
have one side of it earthed so I could solder it down to the board ike the regeneration pot and th 
вате could 


r, but | wanted to 
tuning capacitor. The 
е achieved by using a PNP device in the preamp instead, but I didn't think of that at the time. -) 

Tha biggest problem with using this receiver to listen to FM broadcast radio is beating of the quench frequency with the 
higher frequency stereo signal components. Quite frankly is sounds horrible and makes it hard to listen to stereo music. 
broadcasts for extended periods. I can't see an easy way to fix this. Increasing the quench frequency so it is above the 
L-R sidebands and any SCA sub-carriers reduces the selectivity and gain of the detector significantly, and there are stil 
mixing problems: The super-regeneration process is very non-linear and the IMD is pretty bad, aliasing the sidebands 
into the audible range. 

Perhaps locking the quench at 38 kHz with a separate crystal oscillator would help? Any sight frequency difference 
beating should be below audio frequencies. The quench fitering could be better. This is a common problem with all 
super-regenerative designs Ivo found on the net. The single pole RC fiter works ‘well enough’, especially when the 
output is an LM386 and for human consumption. However the output stage | use works to many hundreds of kHz so the 
inductance and mechanical response of the mylar speakers is relied upon to deal with the remaining leakage quench 
signal. Injecting the output of this circuit into a sound card or a tape recorder could cause problems with beating against 
the sample rate or the bias oscilator. 


2 comments 
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title type size 


circuit postscript source | appication/postscrit | 19.009 kbytes 
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> and ту geeky hobbies 


tion Work 2009-01-13 


A recent wind storm broke the support rope for my end-fed 40 metre dipole (also used as a random wire at 
times). While putting it back up | took the opportunity to do some other antenna work and put up the we 
tion my parents gave me in July last year! 


na and Weat 


For many years lve had a commercial discone antenna | picked up att 
sale. ИВС i cost me about $40 which is "much" less than it normally retai 
balcony for several years, continuously getting in the way and spending mast of its ime upside-down collecting 
water in the mounting tube. Putting it up was long overdue. No idea what | will actually use it for, 
alrband - scanning was never really a big hobby for me. 


Wyong field day in a DSE clearance 
id for. I've had it assembled on th 


Nat exactly the ideal place for ît, right next to my HF base-loaded vertical, but for now this is way better than 
sitting upside down. | chickened out on using the right-angle bargeboard mount in the manner it was intended 
after some back of the envelope calculations suggested the couple it would produce with an estimated wind 
loading from our infamous "southerly busters" was approaching the estimated mechanical mits of the 
bargeboard! instead the bargeboard mount was used as a simple mast to attach th 'alcony 
railing. At зоте point in the future I'l clean up this install and probably use a small bargeboard mount in that 
corner for other antenn: 
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TT TOW GU OF eoa IE to the Balcony aga, ГӨ had ЕНЕВ Е Coax fo Install Wires Ww We last Coax FUR, TE 
now time to go and purchase some mare and fil the remaining BNC feed-thru. Ill need another pair 
s to install more after this, and | doubt | can get away with too many more antennas on the balcony 

anyway. Eventually the HF vertical will have an remote tunin, er HF and release one coax 
currently used for 30 metres instead of just swapping t 

е 2 metre “lower: ical has been lashed to the railing i ry manner for almost exactly a 
year now, it was also well due for relocation to a more pern it on a large bargeboard mount 
with an offset. This raised it several metres improving 


Unfortunately it 
til partially water logged and must 
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geboard mount also now hosts the weather station anemometer and wind 


o this is اا‎ do given the limited mounting cot 


Ол an Yates’ Laboratory - Antenna and Weather Staton Work 


TRE weather Station's tipping BUEKS rain gauge was mounted t6 the Balcony ralling, again riot Weal BUE Tay 
unshadowed. The temperature/pressure/humidity and RF backhaul link module was mounted under the eaves 
in the exposed corner of the balcony la keep it out of direct sunlight but stil offer good airflow (and distance it 
from the air conditioning condenser/campresser unit). 


The 30 metre loaded inverted-V dipole remains in place, but unconnected. It should really be removed and 
replaced by something more efficient and actually useful, perhaps a 20 metre antenna for PSK31. but | hope. 
eventually lo run all HF through the vertical with remote tuning leaving more space for experimental antennas. 


The work cost me a fairly high UV radiation dose to the upper forearms, enough to cause erythema but (so far 
at least) no pain or desquamation. | was wearing a hat and sunglasses, but no topical protectant. | suspect the 
majority of the dose was absorbed on the walk to and from the hardware store to collect the coach screws used 
to install the bargeboard mounting bracket, not during the actual work on the balcony. | got a "ar! larger dose 
on the DX-pedit t last year. The exposure is very minor compared to what | see many people on the 
beach take on a daily basis - salmon pink and pealing but stil going out for more - they will no doubt regret 
those burns in lime. 


mment on this article. 
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Jp taking ma ай damn day to debug tha programmer hardware nally! fought I had software problems, but û turned 
тсе from the cabling causing me g 


| was о lazy to make the trip downstairs to get my Win 


laptop and lock at the waveforms using m 


entually strongly suspected this was the cause. My laziness probably cost me hours of frustration, but I blindly added an RC low-pass 
inthe cock lina and everything started magiealy working, Dont you just hate thal! Especialy afler youve spent most of the day 


Wondering (fne datasheet is wrong. (The ATüny 
a redundant address bit for reading he 


datasheet version I have actual do 
СА. i appears Ihe HVS p 


топ Ive noticed, but 


Anyway, the prograr iching to control Vpp and Усс via a few data pins on the PC parallel port, the rest of the signals 
эге directly bit banged, with the exception of he which has a pulldown far the inital HV-programming mode assertio 
depended upon the status ine pultup in ths parallel port, supplying none externally 


Adventures also included smoking accidentally v ied out е drain resistor with the mullmeler probe and the PNP 
above i delivered the АА curent 0 uF of storage at 15 vols could deliver through the EB diode drop. Ta 243506 was 
unharmed surprisingly, but the ion was quite spectacular. Naturally this dnt help my frustration level wih the project! | 
was almost about fo give up and just dig another ATUny 13 out of the rai rom Euturíec when that happened 


to build a 
slowed down rate and vary my code wasn't completa 


D on spin 
a 


Some moments of desperation caused те socket jg to physically watch the 
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basic just roads al the fuses out of the device апа then bind does а chip erasa and sets t 
Taciory default It expects o be run in Linux with /deviparporto being the interface o use. Calling it 
appropriate than “hv-pragrammeccin the end it worked nicely and unbricked my device. 
| shouid probably bul this as a permanent circuit and fish 
bother implementing ash/eeprom readwri, once youve fad the fuses you can use SPI o do tha 
programmer just to ur-bugger а device you've bricked. 


Alan Yates’ Laboratory - ATiny High Voltage Programmer 


v fuses back to the 


тут” might be more. 
was happy 


the coda, adding argument parsing and other niceties, I don think ' 
You can always use this 


3 comments 
Attachments 
tile ‘ype sie 
The Giraut Diagram | imagejpeg | 64.603 kbytes 
[© 2000 -2009 Alan Yates - А! Rights Reserved. XHTML | CSS | CSS tone 


pay nelarticiel16T 


22 


an Yates! Laboratory - Autodyne Receiver Now in a Box 
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Alan's Lab © 


Me and niy géeky hobbies 


ve whacked the 30 Metre Autodyne Receiver into 
impedance matching network 


pping slowly with increasing 


work was computed 


be approximately 820 Ohms, 

as well. A low-pass P 
Ohms. The fiter was built on a small piece of circuit 
8 core, the shunt capacitances as a mixture of NPO ceramic and Polystyrene 
ıs absorbed into the high-side shunt capacitance, although its magnitude is 
п Q of only 6 means it wasn't do this. 


The input impedance mi 
frequency suggesting a 
to transform thi 

implemented as 
capacitors. The i 
quite small and the me 
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The fiter was tested after construction with a hacked together return-loss bridge. Matching my signal generator 
into an 820 Ohm resistor it showed better than 0.5 Г aver about 2 MHz centred around 10.2 MHz. This is quite 
consistent with the design, and the precision of the measurements which wasn't very high. Similar results were 
seen into the receiver front-end once installed - actually | accidentally installed the filter backwards at first, 
additional testing of the Input return loss showed my error quite quickly. (The receiver also performed extremely 
poorly with the fter reversed which was a big hint - it was quite deaf and had troubles lacking even strong 
signals.) 


The Antenna input and RF output are made via BNC connectors. The DC power and AF output pass through 
feed-through capacitors. The shielding with the lid closed is quite good, completely eliminating any tunable-hum 
and the VHF interference problems. The low-pass input, while not very aggressive is quite sufficient for my 
purposes. You can try a two or three resonator band-pass if you experience persistent problems. 

There is sufficient room inside for an AF amplifier and even a small mylar speaker in the lid of the lin. This 
would make the receiver self-contained (except for the PSU of course). 

1 comment. 

Parent arido: 30 мее Autos Receiver 
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vrama Scalar Fels & Waves — Cobected articles & patents 


Scalar antennas and detectors 


Various proponents have claimed to have developed instruments with characteristics and specifications 
for different designs. Scalar antenna and detector examples include: 


Types [2] 


* Magnetostatic Detectors 
* Electrostatic Detectors 
* Barkhausen Detector 


Windings [3] 


* single-wire bifilar 
* dual-wire bifilar 
* pancake bifilar 

* conc bifiliar 


Proponents of the theory have constructed biliar test antennas as isolation transformers. These have 
taken the form of a ferrite rod, ferrite ring, an air core, or the common square transformer shape. 


References 


1. ^T. E. Bearden, "Scalar field". A partial glossary for scalar electromagnetics and subtle phenomena, 
1988 (updated 2000). 

2. ^ Robert Shannon, "Notes on Scalar Detector Designs". 1996. 

3. ^ More Electromagnetism : Scalar Waves". RMCybernctics, 2005, 
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Benjamin Fulford's ‘Creature’ (2) 


From Brad Steiger 
1-26-9 


Absolutely Bizarre ‘Creature’ In Benjamin Fulford's Spine 


On Friday, January 23rd, Benjamin Fulford shocked the audience of the Jeff Rense Program by emailing 
the claim, accompanied by a photograph, that surgeons had removed a bizarre life form, very much 
resembling a salamander, from his spine. Those who could view the strange creature were shocked and 
horrified, Immediately, everyone who saw the "thing" wondered what it was~and if it were real 


Whether the creature was real or whether it was an ill-advised hoax, 1 wanted to find out if it was possible 
to place or to inject such a life form into an unsuspecting victim. One of the experts that I queried was а 
top-research scientist and inventor, who quickly responded that not only was it possible to inject the 
embryo of a parasite into a targeted victim without his or her knowledge, but that in the world of deep 
black operations, Russian scientists had already perfected such grotesque methodology. 


1 asked the scientist to come on the Rense Program and discuss the science of bioenergetics being 
developed for Black Ops projects, but he informed me that he had been placed under "very strict. 
warnings" not to make any appearances on any radio or television program. What he did do was to write a 
very informative email on the incredible world of bioenergetics and psychoenergetics which I reproduce 
below with his special permission. At the present time, he prefers to remain anonymous. 


yed and inserted 
world of the off- 


Yes, Brad, the "embryo" for such a "new living parasite critter" could indeed be devel 
into a targeted victim, including at a great distance, but only by the highly "clandestin 
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Basket-Weave Coil Jig 2008-10-25 
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anozo 


For comparison the other half о! the same dipole was wound over the outside of the jig pins, giving an inductance of 62.1 uH 
and a distributed capacitance of 4.1 pF. The Qs where 165 at 2 MHz and 167 and 1 MHz. That didn't seem right at all, bettor 
О and lower distributed capacitance. Г clearly not taken enough care with the measurements or the corrosion of the wires 
had migrated unevenly and further into the cable than | had discarded. 
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up the "close wound" c 


Ол 


А5 pin basket weave | was constructed using BBQ kebab 
barrel (about 20 mm in diameter). Using this jig and 0.5 mm enamelled copper wire а quite 
oil was wound, giving 3.3 uH of inductance. My inital resonance measurements had sufficient error 
х capacitance results in my calculator -however И gave an accurate estimate of the 
ıd the distributed capacitance in the 0.5 - 1 pF region. The Q at &.8 MHz was 176 and al 4.4 MH 
ance was measured using my tone dipper and the frequency measured to batter than 1% by comparison against the 
signal g MHz which put the distributed capacitance at almost exact 1 pF. 


— 88 am 


ОЛ 


For comparison purposes a close-wound solenoidal col was constructed of similar diameter and turn count using the same 
0.5 mm wire. was shooting of the same inductance, bul overshot by almost twice at 6.3 uH. | guess leakage from the very 
non-circular cross-section of the basket weave coll is significant - tha value estimated by the со! calculator is close to that for 
the solenoidal сой, but even reduction based on the approximate cross-sectional area sill aver-eslimates the Inductance а 
bit I guess itis a bit Ike having two mutually coupled calis of triangular cross-section in seres with the turns Interleaved out 
of alignment The solenoidal coll distributed capacitance was also lost In the inal resonance measurement отог 
(considering tho test ature used is based on 100 pF and 400 pF caps trimmed to 1% and the distributed capacitance is 
about 1% of the smaller one this is not surprising! 'm lucky to measure anything except frequency to within 1%.) Self- 
resonance was measured in the same manner as for the basket coll and at 7.5 MHz gives a distributed capacitance of 
about 1.2 pF. The Q at 6.3 MHz was 114 and al 3.2 MHz 85.5. 
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Also for comparison purposed а "Iong-thin" solenoid was wound on a 8 mm soda straw with 0.5 n 

about the same inductance | got 7 uH and didn't bother to remove turns to bring it back to ~ 6.3 uH. ts Qs were 63 at 3 MHz 
and 91 at 6 MHz. Not very impressive and worse than both previous calls on a root frequency basis. The SRF was 78.3 
MHz, quite impressive for a 7 uH Inductor, which is about 580 IF of distributed capacitance! Around half that of the basket- 


weave coll and twice the inductance. tional wisdom that "la calls have mare capacitance and a lower 
SRF than long thin ones, which in tum te 


‚АИ Rights Reserved. 


| CSS | CSS ioone | 
вт 


—7: 


Ол 


Itis interesting to note that the slope of the О change with root-requency is much shallower for the basket weave сої 
suggesting perhaps its proximity losses are smaller Only 2 dala points for each coll is insufficient to say this, but А seem 
ike the proximity affect reduction is visible In the numbers. More data points for each coll and comparison wilh a space 
wound solenoidal сой would be a worth-while Investigation, Measuring О is laborious with the current jig and manual data 


reduction (3 dB points method - although | have racently constructed a 3 dB switched attenuator to тай ТЛ 
more pleasant) A direct-reading О meter would speed things enormously and wil likely feature shortly. 
n 


wire used in the larger coil is probably the reason the measurements ware odd, in a way It is already spaced - by its 
Jacket. Results with the smaller cols do look interesting. Once | have Q-measurement worked out Il revisit this, and try using 
better wire, including some Litz wire | have (unfortunately not especially high-count) Litz wire could be homebrewed. but the 
machine to do it would be quite non-trivial, | could imagine doing it in hexagon-number (е 7) wires at atime, then spinning 7 
bundles of 7 together, ete: think tension control would be the hard рап. otherwise Га invest in a few kg of very fine wire and 
give it a go - Litz wire is insanely expensive online and | haven found an Australian supplier of lt yet. 
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Biasing JFETs, AGC IF and other fun 2007-06-09 


The W7ZO tutorial on JFET biasing is a great pace о start you are looking to understand JFETe and use them in practical circuits. 1 
encourage you la buy Experimental Methods, but he JEET tlasng sidebar is reproduced on the popcom site while you walt forthe 
hook ta ship from the ÁRRL 


| wrote а simple calculator that implements this source resistor sal-iasing. All you need da is measure your JFETs Ides and Vp then 
plug in the numbers to the calculator which wil inen spi out the source resistor required andthe transconductance of зе FET when 
biased tke this 

| characterised three diferent JFET from my collection, the MPF 102, the J310 and the 245484. The JS10s | tested gave an ааз of 
around 100 mA! This is far oulside their datasheet spread of 24-50 mA, so | repeated the measurement several mes on three 
randomly selected devices and played wth biasing in ral cuis. The math was consistent, which makes те wonder about my 
particular batch of J310s. The J310 fs obsolete, so perhaps these arant NOS, but rebadged modom devices. | got ham off eBay from а 
seller | ust. | guess the higher saturation current is actually a blessing, making them more useful at higher powers. 


| selected 2N5484 for my AGC IF experiments, ts lower Vp sounded easier to generate with a single diode detector, but this and their 
relatively lw transconductance would Imi the AGC range achievable. | picked an ld around 2 mA for the quiescent bias which is 
achieved with an Ris of 330 Ohms, 


Avery straightforward JFET IF circuit was constructed, using a eet of 455 KHz IF cans, the line-up being white into the tst FET gate, 
yellow in ts drain and the 2nd FETs gate, and black in the 2nd FETs dram feeding tha delector The untuned sides were placed in the 
drains, this was against my initial instinct, especially for the detector, but t seeme to work fne. The IF cans themselves ara designed for 
wor impedance BJT devices, so the design is sub-optimal, but it offers а reasanable 40 dB or s0 of dynamic range. 
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ısed to build ап autodyne converter far a front end, 
Well However, this IF stage 
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Bicycle Rim Antenna for 20 Metres 2008-03-08 


‘Several months ago | was walking hame from the post ofice, nearing my place | saw it was “clean-up week, the curb dotted 
with Various ples of junk people had put out to be disposed off by the council pickup. The рів outside my block af units had 
mostly busted furniture, but one item caught my eye, an Aluminium bicycle rim. I dug И out and took a closer look. The spokes 
and hub were ай rust-pitlad chromed steel, and physically it was fara child's bike, only around 580 mm in diameter, but the 
‘Aluminium self looked to be in good shape, Antenna was the immediate thought. so | carried It back 1o the shack 


The spokes and hub where removed and discarded. Tho rim had a join where steel pags had been Inserted Into cylindrical 
‘openings inthe extrusion and epoxy used lo close and securo the join, forming to round shape. | used a cut-off wheel on the 
rotary ool to cut through the jin, breaking tho rim so | might measure and feed IL 


Experiments 


The rim is roughly 1.3 uH of inductance. This is a good ft with the “rina” inductor formula. | experimented with the loop af metal 
for some months before | finaly settled оп making tinto an antenna for 20 metres. The éfcency Is аму poor on 40 metres and 
even somewhat marginal on 20, bul оп the higher bands itis an exceptional antenna. | even tuned Lup on 11 metre CB and 
listened around, hearing not much but some Asian fishermen and the usual braindead 27 385 MHz crowd. It is sell-esonant 
near 6 metres (distributed capacitance about В pF) and is therefore limited to upper-HF, roughly 30-10 тегез, 


Loop Demo on 40 Metres 
(7330 Mbytes) 


Radio Australa бето 
4382 Myles) 


For its Me on 20 metres I chose the more electrically straight forward and tunable lapad-capacitànce feeding arrangement. The 


disadvantage of this arrangement s that Itis а bit moro dificult to tuno, as the match and lune capacitances affect each other, 


but some iteration finds a good match quit quickly. 


- 
50R 1.3uH 
TX Loop Fed 
Rloss 


Tapped Cap Feed Tune 


1 did experiment with small coupling loop and gamma matching. Both work just fino but are a bit fiddly f you want to change 
bands a lot. Small driven loop has the advantage thal you can twist the coupling loop with respect tothe resonated loop to 
adjust the matching, and сап pass the coax feed right through the main loop at its noda-point whore it has a voltage minima, 
The rim had a hola direclly opposite the join where the tira valve likely was placed, this alowed hanging the loop by its coaxial 
feed, While Interesting experiments and valuable lessons for future experiments, ka the tunelmalch capacitor coupling | ended 
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budget deep black operations -- particularly those in Russia, which are still far ahead of anything in the 
West. 


The Russian science of "energetics" — developed shortly after WW II by a tremendously massive Soviet 
effort of some of the best nonlinear scientists on earth -- did solve some of the perplexities of our modern 
physics, of psychology and biology, etc. And under Stalin's iron boot, the new and spectacular Russian 
scientific developments were immediately placed into extended weapons development. 


To this day, our own more-materialistic scientists still do not really comprehend Soviet energetics. (And 
they also still do not even know what a mind actually is, what a "dead" (separated) mind is, or what a 
"mind and body linked living system" really is). 


Soviet energetics had three branches: (1) the science of inert matter, called by the same name 
(2) the science of living biological systems, where a mind is linked to a living body. This 
(3) the science of the mind and mental phenomena, which is called 


Western science, being so materialistic, has not yet comprehended the most important thing about "mind": 
that is, that the mind and mental things exist in time, but not in 3-space. 


If one turns to modern quantum field theory, then there are now FOUR photons available, not the two 
transverse photons so well known to classical electrodynamicists ete. In the following discussion, the 
travel direction of the photon in 3-space is assumed along the Z axis. The "regions of vibration” of the 
photon - ic, the type and direction of its oscillation -- may occur in four ways. These are (1, 2) the two 
“orthogonal” oscillation polarizations, one along the X-axis and the other along the Y-axis. Then there is 
G) the longitudinal (i.e., longitudinally-polarized) photon, which oscillates along the Z-direction of travel 
itself. And finally there is (4) the time-polarized or "scalar" photon, which oscillates along the time axis. 
‘These four photons are all in standard quantum field theory, even in the West. 


Now note that only the two transverse-polarized photons (1) and (2) are observable by our instruments. 
The longitudinal (3) photon is nonobservable, as is the time-polarized (4) photon. 


Here's the first "magic 


А combination of a longitudinal photon (3) and a time-polarized photon (4) is OBSERVABLE AS A 
SPIKE OF VOLTAGE -- more precisely, a spike of el 


Now suppose you have a hidden (nonobservable) electromagnetic "system" you have built in the time. 
domain, so that it is built only of time-polarized photons. The system is not observable, nor is any part of 
it observable. 


But then suppose you also build a corresponding set of operations (a "system") in 3-space matter so that 
this new EM system consists only of longitudinal photons. And suppose you have made this 
"longitudinal" photon system's operations so that they exactly parallel the time-domain system's 
operations. In short, you now can superpose your longitudinally-polarized EM wave system and the time- 
polarized EM wave system. And your instruments will now observe the combination ~- i.e., the actual 
ongoing linkage s ‘operation — as a very strange but highly organized system of voltage spikes! 


The West has totally missed the fundamental characteristic of mind: Mind occupies time but not 3-space. 
Hence, mind is a totally "electromagnetic" system, but itis comprised of only non-observable time- 
polarized photon operations! 


Well, how could you possibly couple that mind to a biological (3-space) material body? 


ed set of el 


You would have to have a parallel longitudinally-pok 
that 3-space body. 


tromagnetic operations ongoing in 
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Alternative Loop Feeds 


Gamma Match Coupling Loop 


Construction 

The loop was screwed to a plece of timber (a poor insulator unfortunately) as а base. The tuning and matching capacitors were 
screwed lo the timber base as well and the coaxial feed fed though some holes in the timber as strain геї. The tuning gang 
Was used in "aplistalor" made to reduce lasses, leaving it wih a capacitance range of about 20 pF. Some binding posts were 
used to allow diferent siver-mica transmiting capacitors to bo pul across the loop o shift bands: 
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Ол lan Yates’ Laboratory - Bicycle Rim Antenna for 20 Metres 


Two 160 pF capacitors are used for 20 matres, giving an equivalent capacitance of 80 pF. The loop tunes about 13.9 to 14.6 
MHz, and tho 2:1 VSWR bandwidth exceeds this. 
The matching capacitar is а fixed 18 pF in parallel with a 10 pF timmer. This value was determined experimentally with a signal 


generator. minl Cia, and return lass bridge as the best arrangement for matching the loop over the frequency range of inlerest 
Without excessive Inuchiness in the tuning 
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Notes 


Power handling is limited by the capacitors. The Siver-Mica caps used are rated to only 200 Valls, but for my current QRP use. 
this iata problem. Efficiency И affected а ite bit by using binding posts instead of soldered connections for the capacitors ав 
well. INI probably solder the caps in place permanently once | settle on them, but | am hoping to find higher voltage ones on 
eBay first. 


The connection to the Aluminium of the rim is made with nickel plated hardware, thick copper уйге and lots of star washers, tc 
ideally I1 should be spot-walded, as should all the rotor plates in he capacitor la the shalt and Ine stator to their connections, 
The stator plates are copper, Ive never sean a capacitor quite lke this ono before, it would ba possible ta solder them together 
to reduce the losses. The rotor plates аге Aluminium, the shaft brass, which presents more of a problem. The shaft has an 
inbult coaxial reduction drive with a 1/8" shaft that comes out af the middle of the 1/4* one. fm having problems finding а 
заре knob. 
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Ол Alan Yatas' Laboratory - Digtal Display for the Bolometer 
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ringing out tha output enable so the display could be blanked and perhaps made somewhat more fail-safe in the event of lost multiplexing 

re current in the statio display) Instead | just used 220 ohm dropper resistors, gwing a somewhat dimmer 
fo one. The reset ine of the iny13 would be required о drive the enable ne anyway as | needed м: 


Software 


Ë dump а 16 bi тед 
fo save ROM space. The currant version of. 


‘The display is multiplexed continously in a tight loop The igs are bit-mapped into a byte wide, 18 
® АТ. decal point and lank (eiat ы beng alan nol sireli eurer) ete he pn by 


ns continously im suta-riggered mode. Thi 
"is of pressen available I need to work or 
tale veclor tis possibla to use ne bina int 

the muliplexing which may ba noticeable 


isis a probi аррїсавоп really needs more 
thi some more. The ny 3 mer 8 being used to рапо®сау update Ino display 
rupt ta tigger an ADC conversio i ul noise reduction sleep, Butt wil cause a small gap in 


ıt does however basicaly work. The power computation is done in fixed-point arithmetic using. 
simply a 0-5 vol display (which worked quil wo тыд а utilised to cause. 
the zera button] each timer intemupt ве а 


While annoying to wire-up the cisplay is straight forward, easy to drive and expandable almost without let The dedicated register version 
would be quite nice as it requires no CPU time to maintain, you just clock In пен data when you want an update. The 74HC595 can be 
сув at 100 MHz e most MCUs need no wai statas and опу a few oyces рег segment. A PCB would remove the drudgery of busing 
the display The T4MCSOS costs $0 30- 81.50 depending on where you buy t апа 7-segement displays are about ia вата (digi display 
modules sutabie for the тарк system 1 used are about $1.20 retall} АТ < S thal E LCD displays for 


Sumber of gts LCDs are obviously more exile and cheaper but perhaps fr some ар 
Bui and tak to. 
Application wise, the code is stil work in progress | think ha imitations of the tiny will make the display stabilty an issue, the ADC just 


jot good enough. Using a mutimeler and а calculator 
MW trending. Building the display and its drive code 
display forthe boo 


Leave a comment оп this arci. 


fr for precision measurement and the moving: 
‘quite fun however, and probably more useful in t 


Tong run than а dg 
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Electrical Ignition 2005-01-16 
Theory 


Electrical ignition systems use the ohmic heating caused by an 
electrical currant passing through a conductor to initiate a 
pyrotechnic composition. They are typically designed to produce a 
short burst of hot gases and sparks for initiating other compositions 
further down tho pyrotechnic chain. 


Electric igniters, "tuse heads", “electric matches” or"e-matches' 
до not detonate. They contain only law-explasives and wil not 
Initiate a secondary high-explosive. However а similar device 
containing a primary high-explosive in a metal tube is called an 
electrical detonator and is used lo initiate high-explosives. A 
"squib" is neither an e-talch ог electrical detonator, but is more 
similar to the later and must never be used to replace an -match 
The term "squib" is unfortunately ambiguous and is best avoided 
IMO. In this text we wil address only e-matches used for igniting 


low-esplosive pyrotechnic devices. 
Physically e-matchos aro two wires that come together at the pyrotechnic end of the device where a small blob of "pyrogen" 
‘composition is found. Within this blob of composition is usually a very fine "ridge wire", typically of nichromo alloy. that 
connects each of the lead wires. It functions purely as а heating element, its [ob is to reach the initiation temperatura of the 
pyrogen and reliably initiate it. Some e-matchas, so called "rdgeless" e-maiches, have no bridge wire at al, the pyrogan is 
formulated to bo conductive and forms its own bridge wire. Some e-matchos come with a removable plastic shroud that 
protects the match head and can be used to direct the gases and sparks if required, 


Shroud. 


Lead Wires "d Pyrogen’ Bridge Wire 


Electrically e-matches are essentially a pure resistive element. Typical values are 1.5 Ohms across the device. Commercial 
matches are rated by the "no-fre current” and the "alfa current", the currents at which al units in a lot of devices won't 
'ook-off and wil reliably fire respectively. The no-fro current is typically 50 mA, and the all-fire current 500-1000 mA. Tho 
region between the all-îre and no-fre currents ls undefined and must be avoided. The no-re current is used for continuity 
test purposes in practical fring systems. 
To reliably fire the e-match a voltage source is applied sufficient to cause at least the all-fire current to pass through the 
device for a specified time. Currents many times larger than the all-fre current stil may not ignite the e-match If applied for 
very short intervals, Commercial e-matchas соте wiih a table or graph describing their “dynamic” behaviour with short- 
duration current pulses. 
When computing the fring supply requirements itis important to take account of the line lasses in the current loop between 
the supply and the e-match itself, as well as the intemal resistance of the supply. The diagram and equation below can be 


used to calculate the minimum fring voltage given the supply internal resistance, the line resistance, the e-match 
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Rs Rw le 


Vs > le * (Rs + Rw + Re) 


Asa simple example, take the supply intemal resistance as 200 mR, the line resistance as 25 R, the match resistance as 
RS, and all-îra current as 500 mA. This results in a minimum fring voltage of 14.2 У. Ignoring the match and supply 
resistances would give you а figure of 12.5 V, which would not reliably ignite the e-match! In practical circulis the ine 
resistance is typically the most dominant figure and adding "a couple of vols" over what is required by It wil generally work, 
but be sure to do the calculation anyway. 


Note that Rw figure includes all resistance trom the battery terminals through to the binding post on the "slat" (or *rall") you. 
are using, and the Re figure includes the resistance of the leader wires. Non-trivial resistances can accumulate, even with 
short lengths of hook-up wire Inside slats and fring boxes. 


Multiple e-matches can be interconnected to initiate multiple devices at once. You have three choices in the connection 
topology; series, parallel, and series-paralol. Each has its own advantages and disadvantages: 

Series connection is the most widely used in practice, it has the advantage of being easy to debug, as tho continuity testing 
feature of most fring systems will detect an open joint. The individual e-malch resistances accumulate slowly, requiring only 
an extra мой ог so per additional e-match. However, as all the bridge wires are in series, should any of them open 
signlfcantly before the others iis possible that nat all matches in the loop will fire. Any significant diffrence in e-match 
resistances ог pyrogen sensitivity can cause only a single match to fire, the most sensitive protecting the rest in the loop 
from the fing currant. 


Rs Rw le 


Re 
Re 
р 
1 
| Re 
[— ——— و‎ 


Vs > le" (Rs + Rw + (n'Re)) 


Parallel connection solves this problem, all connected e-matchos wil fro eventually. However as ай e-matches aro in 
parallel a faulty joint in the circuit can be be hidden by other correctly connected e-matchos. Parallel circuits also demand 
larger current requirements from the supply and put limits on the line losses. For every N matches you have, Rs and Rw 
become N times more important 
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Rs Rw n'le 


Vs > (пе) * (Rs + Rw + (Re/n)) 


Serios-Paralle is uncommon, but ties to make the best of both worlds. It places as many e-matches in seris as you dare 
accept the chance of not fring correctly and as many strings on these series connected e-matches in parallel as you need 
in total. It is also the optimal topology for Tring the largest number of e-malches from a given source resistance, This is 
helpful f fring a large number of devices together, as in clustered rocket engine arrangements, or large fronts of 
pyrotechnic devices. Such an arrangement, ога similar one fiting the same model, may be mandated by the physical 
arrangement of long fronts with multiple daisy-chained slats. 


Rs Rw n'le 
el 
mw Е 


Vs > (n'le) * (Rs + Rw + ((min)'Re)) 
Practical Firing Boxes 


A fring system can be as simple as a battery and a pair of wires which you touch to the terminals at the ight moment, or a 
bunch of nails In a piece of timber (a "nail board" - handy for sequenced fronts). However, for safely itis best to have a 
Somewhat more complicated arrangement. At minimum it is best to have a safely arming switch and a separate firing 
switch. The arming switch is best if itis physically difficult to press accidentally, a key-operated or shrouded rocker switch is 
Ideal. The fring switch may also be shrouded for extra safety 


So called “shunt plugs" are also a good safety feature, and are required by the standards in many countries. They simply 
short every shot circult at the sat untl just before testing or fring. Providing the facility to have a shunt-plug installed at the 
‘same time as a fring cable is useful, but risky in thal someone may plug the other end of the cable into the firing box while 
you aro up at the slat unplugging the shunt-pluo. Generally a shunted lead is swapped for the shunt-plug and you take the 
key to the fring system with you out to the slat while performing the shunt-plug/fring lead swap. 

ideally your fring system should also have a cantinulty checking system. Activation of the continully checker should be at 
the very least part of the arming procedure, f not a separate difficult to accidentally activate button. The potential exists in 
practical situations for the no-fra currant being used to test the continuity to cook-off an e-match and prematurely discharge 
а pyrotechnic device, perhaps with lethal results! 

Probably the most entry level fring box would be a circuit (per-channel) like this: 
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Май > ге * Rloop 
Rled > Vbatt / min(lled, Hest) 
PRled > (lled^2) * Rled 


Vatt is chosen such that It can deliver the all-fire current fre through Ноор. Ried is chosen such that worst-case 
somewhat less than the no-fre current test passes through it (е, setting Rloop = 0). This current must also be less than the 
maximum the LED is rated for, led. Vbatt must also be greater than the forward voltage drop of the LED or else И will never 
light. The power dissipation of Rled can become significant at higher Vbatts, ensure its sufficiently rated. 


Here is a picture of a simple single channel system using such a circuit: 


itis a simple matter to duplicate the circuit above as many times ав required to bulld multi channel fring boxes. Practical 
issues lio quick interconnects between the firing box and the slats, and tho slats and e-matchos will drive the plug and 
socket selection. D-atyle data plugs are popular between the box and slats, they can take several Amps briefly which is 
more than sufficient for series connected e-matches. А D-25 system can carry 25 shots using the shell as the retum, or 24 
shots using one pin as tha return. Multiple pins can be used for a single channel to boost current capability If required. D- 
type connectors make implementing shunt plugs very easy. Spring-oaded speaker terminals ara very popular for the slats, 
but some use binding posts for better mechanical restraint at the expense of somewhat longer set-up Umes. 


Advanced Systems 


Capacitor Discharge systems are becoming increasingly popular. They offer very high fring voltages and extremely low 
source resistances, capable of pushing large currents through even thin wiring. Thay are ideal for driving a large number of 
'e-malches par channel at а great distance from the fring box. As smaller batteries can be used they offer a mass/volume 
benefit as wall. Their charge-time and extra complexity tends to Iri amateur construction, but modified photo flash units 
are easy to put together for single-channel use: 


‘XHTML | CSS | CSS toggle 
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And the direct coupling of those two "operational systems" would be the mechanism of the coupling of 
the mind to the body - and it would and could be directly observed by our instruments as a correlated 
system of voltage spikes! 


‘And that is why the dendrite cells of the body all have so many endings and "continual and incredible 
voltage spikings"! In looking at the entire set of spiking, you are looking at the "coupling mechanism" 
(that couples the mind to the body) in action! That set of spikings is what links or couples (coherently) the 
living temporal mind to the living biological body! 


Now if you place great scientific effort on that area and in that fashion, for some decades, you will 
eventually be able to (1) directly produce an operating living mind in the laboratory, including a human 
mind and any version of it, and (2) link it to a properly designed biological body (to a proper set of 
longitudinal operations therein), and this will give you a living biological system created directly in the 
laboratory. 


In about 1990, the Russian hidden psychoenergetics science had progressed to t 
were being designed and produced in the laboratory, including various "versions 
given mind, 


point that living minds 
(personalities) of a 


Ifone knows where to look, there is and has been quite a bit of external "testing" by the Soviets to 
stimulate the West and see if we recognize what is being done (in short, to sec whether the West also has 
developed such science). Sadly, the provocative tests have clearly shown the Soviets that we do not have 
such capabilities or such scientific development. Indeed, we still do not even recognize that "testing" is 
even going on! 


Опе of the New Energy scientists -- Tom Bearden -- stumbled onto a portion of this Soviet energetic 
work. In his 2005 book, Oblivion: America at the Brink, Bearden gave an abbreviated presentation of the 
development of the energetics weaponry and some of the actual "evocative testing" examples. There are 
many more weapons and examples that he did not run across. 


Presently, the Russians can clandestinely duplicate the mind of a targeted individual, in the duplicate 
mind they can "alter" portions to produce "different behavior" if that alternate mind is inserted into the 
targeted individual in the West, and then they can do several things. (1) they can just leave it in that 
individual as an extra "multiple personality," so they have the 'perfect spy" that hears everything the 
person's ears hear, sees everything his eyes sce, and also receives all the thoughts that his true mind. 
thinks, And they can put that on the TV screen in Moscow if they wish, With the portion for which he 
actually encountered evidence, Bearden gave examples of the military use of such capabilities 
Oblivion. 


Sadly, the West still thinks that the human "mind" is just some electron wiggles in the brain, and that we 
are like a giant "nonliving" computer. 


‘There is also a way to directly engineer any physical observable system one wishes, in any part of it, 
living or nonliving. One can directly engineer and change inert matter or living matter, etc. I have learned. 
carden plans a future book (hopefully this year) dealing with this scientific methodology, which he 
'ursor engineering", but which the Soviets still have embedded in its term "energetics" with its 
(and weapons). 


‘Once you understand something about this 3-fold secret weapons science of energetics that the Soviets 
have highly developed, then you can understand how ~ with such developed technology -- one could 
directly build both the physical body system (its correlated longitudinal EM photon system) and the 

mind system" of such a "living critter" one creates in the laboratory, and how one could then use such 
capability (such weird and artificially-created critters) by sudden surprise on an unsuspecting enemy to 
overwhelm and crush him almost instantly. 


As you can see, we are referring to a gigantic leap forward in what the West calls "biological weapons" 
and in "biological warfare’ 
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The unit above has а 130 uF capacitor which is charged to 340 V, delivering up to 7.5 J into the loop. The typical simplified 
circuit of a capacitive discharge fring box resembles this: 


armed (Ne) 
charge 


مهم 


hyratron 


big HV trigger 

electrolytic К 
The НУ capacitors) in such devices stare lethal energies. Construction and use of capacitive discharge fring boxes is for 
‘exports only! There is quit a bit more to a successful circuit than show above. 


Diode multiplexed, microprocessor controlled, computer driven, and RF linked systems are beyond the scope of this page 
but much information can be found online about them. Anyone with sufficient electronics knowledge and attention to safe 
сап easily bulld one for far less than tho commercial asking price. Commercial systems are of course expedient and have 
some expectation of performance and reliability which mary find very attractive. Be aware though that there are many 
‘commercial systems out there that are just terrible, either in design ог bulid quality, frequently both, Quite a few builders of 
commercial systems found online have never used them in practice, or used them so infrequently that they don't have а 
good feel for making a practical rugged unit that wil survive use in the hostile field environment. 


Practical E-Matches 
The simplest e-match is made by taking а sultable length of bell wire and bearing both ends, a short length of fine gauge 
шї dipped in a slurry of black powder then allowed 


tect and waterproof them oen nitrocellulose 
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sufficiently fine to achieve the required resistance in practical dimensions can be used. Nichrome is quite difficult to solder 
without resorting to acid-based fluxes (which require clean-up neutralization after use) so other metals are quite desirable. 
Folding and crimping the lead wires to the bridge wire is popular, but no substitute for a good рай of solder joints. Fine steel 
threads from stool wool pads or scourers work and solder quite well, and are very cheap compared to extra-fine nichrome. 
Vary fine copper wire can alsa be used but | find it unmanageably small in practic. 


А moro sensitive pyrogen can be used to make ignition more immediate and reliable. Typical compositions are dark lash- 
like. Such a sensitive composition is always prepared as a slum and is treated with the up-most respect. The smallest 
amount possible is used. Usually another layer of a less sensitive composition wil be coated over the top to protect the o- 
match and give i better ignition qualities. Metal powders or thermic mixlures are often added to generate long-lived hot 
sparks for their fire-giving properties, amorphous silicon or boron are also popular additions. 

As he e-match head ignites from the inside they generally explode with a loud snap and throw burning pieces of pyrogen in 
all directions, this is where a shroud comes in handy to direct the blast whore it is needed, and keep И away from where it 
isn't The shroud alsa protects the sensitive e-match head from accidental friction and casual impacts. Crush damage is the 
most likely form of abuse to cause an accidental ignition, many commercial e-matches wil ignite when crushed, stepping on 
them is generally enough to set them off. 


Peroxides of Вайт аг Zinc are popular oxdisers for ultra-sensilve pyrogens. Barium Chlorate is quite popular too. One. 
‘must balance their requirement for a “death mix" pyrogen with safely. mast commercial pyrogen compositions ara quite 
friction sensitive and can lead to nasty accidents while matching shell leaders, especialy without a shroud or with it pulled 
Баск, Having sulfur containing blackmatch stabbing into the shoud. protected e-malch head is probably just as dangerous. 
Опе schaol of thought suggests you match the shell leader while the shell i already in the mortar with all body parts well 
clear for the best safely, but | prefer to make less sensitive e-matches and beef up the fring system, it gives you that extra 
margin of safely against accidental ignlions. 


‘Conductive pyrogens for bridgeless e-matches typically use conductive lampblacks and/or metal powders to form a 
composition resistor- around the bare lead wires. The composition and the bare leader geometry is tuned to achieve the 
desired resistance, Acetylene black is very conductive and a popular choice, but more modern nano-structured carbon 
‘materials are now available and could be interesting to try. The bridge wire attachment is the most time consuming part of 
‘making e-malches, so bridgeless e-malchos are very attractive. However they are generally considered less reliable and 
тоге difficult to make with controlled characteristics which makes them dificult to use in series strings. 

Expodient e-matches may bo made by soldering commercial 1/4 Watt (or less) low value resistors to а length of ball wire 
and then coating with a pyrogen. Surface mount components are gaining popularity. Other expedient systems use "grain of 
wheat” bulbs or Christmas tree lights as pre-wired e-malch heads, almost ready ta be dipped (the envelope is carefully 
‘opened before applying the pyrogen). Such a construction technique has quite a folowing in the amateur rocketry world. In 
the past 200/02 flash bulbs were very popular, those mult-shot flash bars and cubes were easily dismantled and the 
individual bulbs used. Narrow strips of PCB material, copper clad on both sides, are easly spiral wound with bridge wire 
then soldered tha complete length. A fibre cut-off disk s then used to cut individual e-match "chips" that can be soldered to 
boll wire then dipped as usual, his is а very expedient way to make hundreds of e-match heads per hour. 

As ball wîre is becoming mora difficult to get in Australia, I find using Cat-5 data cable pals for e-matches quite usable. You 
сап use stranded wire if you wish, but solid core wire is much easier to work with. Be careful, especially wit bridgeless e- 
matches, that your pyrogen composition is compatible with the wire material, dry the pyrogen quickly to limit corrosion of 
the lead wires (and bridge wire) and then coat with syrupy lacquer for a good moisture seal 


Like commercial fring systems, commercial e-matches are expensive but extremely reliable, Thay offor very tight 
repeatable ratings, which is vary important for seris fring of large strings. For mission critical shots with cold batteries or 
long runs they are the only choice. Never shoot a commercial display with homebrew matches. |! just isnt worth it 
However being able to make a cheap e-match for testing things and other times when It just doesn't matter is quite useful 
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Of the final Version to Save space. The audio output is enough for listening in à quiet room. RF Performance 1s 
reasonable, but nothing special. My ricropower FM receiver works better IMHO. 


Google Translate is useful for looking at Mr Kainkz's fine website. The receiver is mentioned here. Note also the 
regenerative receiver similar to his KW-Audion. It is very similar to my Noisy Regen, as is the KW Audion, 
except it uses an "infinite impedance" detector of sorts instead of the emitter current to recover the AF - 
something | must try myself. 


Build Notes 


1 did have some trouble convincing the circuit to super-regenerate properly it was extremely fiddly to get a good 
quench oscillation going, and would take-off in UHF oscillations if | wasn't careful. The picture in the article 
shows - well - an abysmal layout, perhaps that is why the author's circuit worked better than mine - | guess too 
much RF hygiene can be a bad thing?! 


Looking up with BF494 | found its Ft is only 200 MHz or so... This explains a lot, | used a BF199 which has a 
"much" higher transition frequency. | probably would have made it a lot easier on myself if | had used a "worse" 
transistor. | am stil suspicious about my current batch of 10 nF caps. | have thousands of them and they are 
axial-eaded so | rather ike building with them, but they have caused me trouble before... | tried swapping them 
out with 10 nF disk ceramics, but it didn't seem to help, so perhaps the collector circuit strays are responsible, | 
did use fairly long wires on the resonator сой. Anyway, | replaced the emitter resistor with a multi-tum cermet 
trimmer and was able to adjust the circuit with good usability without resorting to a different transistor. 


The RFC suggested in the article killed oscillations above 90 MHz with the other component values suggested, 
but oscillation could be achieved by varying the emitter resistor and/or power supply voltage. | replaced it with 9 
turns on an FT23-43 which works great to beyond 150 MHz in all configurations. 


As built used the following circuit: 


13u 
(91 FT23-43) 


20k 


Itunes from the VHF-Low channel 0 audio carrier (about 51 MHz) to about 150 MHz, covering the FM 
broadcast band, air band, 2 metres and the pagers just above it. More bandspread would be preferable, 
especially if dedicated to FM broadcast use, this is a major reason why | favour my micropower unit who's. 
tuning is carefully arranged to cover just the 3 metre broadcast band, 


The antenna may be applied at the emitter, but isn't really needed as the unshielded unit just siting on the 


72 2n 


ОД ‘Alan Yates’ Laboratory - Elektr FM Broadcast Super Regenerate Receiver 
‘and the Tal decauplig TSO HF (t might be preferable tà add callector-base feedback instead af te collector 
сар as it might cause instability itself with the inductive collector load, but with my headphones it didn't). The 
frequency of oscillation was quite high, in the HF region, and was pulled by the headphone leads. Again a 
"poor" transistor would probably avoid this problem, but the ВС559С specified is actually quite likely to take off 
itself without the capacitor. Using a ВС559С is probably overkill for the quality of audio recovered by the 
regenerative detector. 

Using a trimmer instead of the fixed 10 pF emitter/collector feedback capacitor is helpful if your unit 
misbehaves. It allows more precise adjustment of the feedback. In the past I've had some transistors refuse to 
oscillate except in very narrow ranges of feedback capacitance. This particular circuit was fairly well behaved, 
but did at one point use a trimmer. 10 pF was near the optimal, so | replaced it with a fixed value. 

13 comments. 


Attachments 
tile ‘ype size 


Circuit Diagram Source | application/postscript | 15.441 kbytes 
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Emitter Follower Regenerative Receiver 2009-01-14 


self really inspired by В 
mething inl 
can't read 


i he built it on a tinplate id and us 
or topology drew me to it, naturally | just had to try i 


about 4.8 MHz to beyond 23 MHz. Break into oscillation is fairly 


0771 


0018 Alan Yates! Laboratory - Emiter Follower Regenerative Receiver 


тесериол of AM Broadcast Stations: With strong signals t tends to injectior-lock the carier, becoming an 


Stability is quite 
construction might help in this regard in shifts the freque 
very good, surprising considering a type-2 toroid was used. The re 
quite a lot, which is not unexpected when the tank is so heavily coupl 
to tap-down on the tank the connection to the transistor base. The bandspread polyvaricon makes tu 
stations quite easy. I's "antenna" gang (160 pF) is coupled to the tank via a 10 pF, this might be re 

it to more easily resolve SSB signals. It would without the 
апове! tuning, at least with weaker stat 


i long-term drift is act 
'neration control pulls the RX fre 


en' labelled the front yet. ^ probably calibr 
bandspread centred so I'l know roughly where 
HAM bands 


he receh w ing coupling to 

agen is tight of oscillation the detectar Q becom 
меп ones within 10 kHz (like з of RA transmissions). Many statio 
ence far listening to 


were nat identified, carrying non 
rapid QSB. 


This video is of Radio Australia in oscillating mode, showing the receiver injection locking to ВАЗ enormous 
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anozo ‘Alan Yates Laboratory - Emitter Follower Regenerative Receiver 


Some Music on Radio Australia 
(6.974 Mbytes) 
Naturally the receiver lacks AGC and rapid OSB on long-path signals can be rather annoying to listen to. 
However, for its simplicity you can't help but be rather amazed how well it actually works. As Burkhard suggests, 
it might be a great frs project for someone interested in building shortwave receivers, but direct drive of 
"walkman" headphones would be helpful, untying it from an external amplifier or PC. ( tried a crystal earpiece, 
which works but only with the very strongest stations). | might design a matching 1.5 Volt amplifier capable of 
driving 32 ohm headphones and build that into the unit, making it stand-alone. 


10 comments, 


071 эз 


ОП an Yale Laboratory -End-Fed Halt Wave Antenna & Tuner. 


End-Fed Half- ‘Wave Antenna & Tuner 2007-03-11 


2007 A 128 work | needed a simple ВО metre antenna. As а home-unit resident the 


T decided iiy teo | had a base tne ta compara flue shortened vertical 


For the on-going 
size of a ful hala 


pretty impractical, b 
While centre-fad would bo the simplest to get going and probably the easiest to install in a semi-permanent manner, | went with end- 
feeding | would like to have he option of using the antenna portable, where a transmission ina ls just something else o сапу and end: 
feeding в probably ihe easiest to set-up. 

| read everything | could on the subject. he ARRL antenna book is good, but found Steve Y website especially useful. 
Stove explains he physics of Ihe counterpose wel and gave ma confidence thal l wouid indeed work as T had planned witout siray- 
RF problems. 


The Tuner 


А matching box was constructed, containing both a matching circu and a resistive 50 Ohm VSWR bridge that Ботон heavily from 
Dan Tayloe N7VE (et al). The matching inductor value was picked to resonate the available variable capacitor gang just below B0 
metres at maximum capacitance. The Hi-Z side floats to make it more versati, а simple clip lead can be used to retum the 
©ошчегрове side to the coax braid. во desired. 

The final device lunas a resistive load of 3-7 kio-Ohme from 22 MHz to 12,5 МНЕ 40 metres is covered (and 20 metres too, but lack 
а transceiver for # curent) is unfortunate that 20 metres could not be covered as тей, without switching out some of the windings. 
WOCH switches his inductor laps, but this also changes the impedance match too much for my taste [Nola that you can compensate 
somewhat fora few KOhme of resistive mismalch and an undetermined amount of reactive mismatch with the tuning). His сы te 
егизге very similar to mine (and just about everyone else's wha has an internal bridge). 


The unit was buit in a small plastic box, and jt was quite а squeeze to fit the tuner and the bridge inside. The resulting unit is very small 
and should work fine in portable operations. The tuner can be seen running abou! 1 "fom the challange transmitter into a 4K7 
dummy load and a neon bulb which ts geting sinking hat! 


[© 2000 -2009 Alan Yates -All Rights Reserved. XHTML | CSS | CSS tonnie] 


tpt vk2zay nevarle 5 ri 
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bulb shows the voltage step-up of the tuner and proves i can feed а high Impedance load fairly ticle 
‘The Antenna 

The radiator tself is simply a half-wave long ресе of wire. | used an unzipped length of "zip cardî, a full free-space half wave leng 
(about 41 6 metres) wh reactive, bul this is easi luned out. Managing the wire wil it was measured and 


a feed 


I 
htptweravk2zay nevarcle 15 
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Well, one should be looking for "very strange incidents" suggesting the development of such "critter 
and parasites. And here is at least one "candidate" occurrence. 


This present "incredible tumor" discovery [ in Benjamin Fulford's spin] may be the discovery of one 
"provocative test" of these capabilities, just to sec what our western science and biological warfare. 
experts make of it. 


And if it is a "provocative test" to see what we know, of if we know anything of it at all, we have 
once again assured them we have not the foggiest notion of the true reach of Soviet energetics s 


ertainly 


02008092205 
METHOD AND APPARATUS FOR ANALYSING GEOLOGICAL FEATURES 


Inventor(s): DUNCAN ANDREW [AU] 
Classification: - international: G01V3/00; GO1V3/15; GO1V3/16; 
European: GO1V3/165 

Abstract -- An apparatus (10) for analysing geological features comprises a 
magnetic field received from adjacent geological features (18) excited by a periodic transmitted 
electromagnetic signal, wherein the measured magnetic field is a scalar amplitude of the magnetic field or 
a scalar amplitude of the magnetic field is derivable from the measured magnetic field, wherein the 
receiver generates a received signal from the measured magnetic field; and a processor (28) for filtering 
unwanted signal components which are substantially synchronous with the periodic transmitted 
electromagnetic signal from the scalar amplitude of the received signal or the scalar amplitude derived 
from the received signal, such that target geological features are able to be analysed using the filtered 
scalar amplitude. 


301V3/17; G0 V3/00; GO1V3/15 - 


'WO2008060213 
METHOD FOR PREDICTING WHERE THE NEXT MAJOR EARTHQUAKE WILL 
TAKE PLACE WITHIN AN AREA 


Inventor(s): SLUNGA RAGNAR [SE] 
Classification: - international: GO1V 1/28; GO1V1/00; GOL V1/28; GOI V1/00- European: GO1VI/00E. 
Also published as: WO2008060213 // SE0602417 (A) // SES30569 (C2) 

Abstract -- The present invention relates to a method of predicting where the next major earth- quake 
will occur within a arca based on knowledge of the stress tensor field in the area, including determining 
stress tensors that have caused a shear slip in the form of an earthquake. It is first assumed that said first 
shear slip is the only one that is not stable according the Mohr-Coulomb slip criterion applied to 
contenplated fault planes with all conceivable orientations and calculating according to the Mohr- 
Coulomb slip criterion the principal stress directions as a function of the friction coefficient f. After that, 
itis established according to the Mohr-Coulomb slip criterion a relationship between two of the principal 
stresses.; Moreover the normal stress sv in a known direction Sv is determined and, according to the 
elasticity theory, a relationship between the normal stress sv and the principal stresses 
expressions of the three principal stresses as a function of a scalar parameter is established, and a function 
of the clastic deformation energy per unit of volume relative to an isotropic reference stress state with the 
pressure sv based on the expressions of the principal stresses is established. Finally, the remaining degree 
of freedom is eliminated by determining the value of said scalar parameter which minimises the function 
of the clastic deformation energy and the value of the scalar parameter in the expressions of the principal 
stresses is inserted, 


WO2008050137 
MAGNETIC SIGNATURE ASSESSMENT 
Inventor(s): TWELVETREES ROGER [GB]; COX EMILY [GB]; GANDERTON CARL [GB]; 
RAWLINS PAUL [GB]; WATSON STEPHEN MILES [GB] 
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Alan's Lab Э 


me and ту geeky hobbies 


on a АА battery. The trimmer is 
9 pF air-space unit from Rockby. 


Ол ‘Alan Yates Laboratory - En-Fed Halt Wave for 2 Metres 


4 40 60 
20 mif, ‚80 
p “iy, 


indiing is likely limited by the trimmer plate spacing, and the balun core saturation. It works fine at ОВР 
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Alan Yates Laboratory - Fixed the MEJ-207 FM Problem 


Ол 


‘The 207s SWR m 
reciprocal loads ike 100 and 25 ohms, both 2-1, produce qula diferent readings. With loads on the lower side of he reference 50 
‘Ohms the bridge seems to read iow, Doesn't detract too much fram as usefulness when tuning up a matching un, til dips sharply at 


50 Ohms, 
2 comments 


22 
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Alan Yates’ Laboratory - FM Broadcast Band Transmitter 


Гат not going to provide the 
t not until | have it all stat 
'noineered. ll 


cuit diagram, 
and nicely 
lt of the 


is prefer 
ested people building 

у RF frequency, a 

Provided of course, th 


tuning slug 
available v 
photo. The fin 
sound quality ntrols the bias on a tunin 
184001), the wiper Is also 
locking cap t 
iduidth [s mar 


is almost a po 


coupled inlo a two state 
fiter, followed b 


how 
equilib 


is to expected for 
ower levels, the 
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ОП ‘Alan вів Laboratory - FM Broadcast Band Transmitter 


тё made a simple grourid-plane antenna for i GUL of some copper wire and a panel mount BNC: Most ofthe’ 
time the unit is plugged into four 220 Ohm carbon resistors in parallel, but at least once I've hung the antenna 
from the roof of the office, plugged the audio line into the sound card turned on some copyright music and took 
off down the street with a Walkman to see how well it gets out. It gets out very" well for such a primitive design, 
it was stil pretty much 100% quieting when | decided I'd walked far enough and tumed back. 


4 comments, 
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> and ту geeky hobbies 


2010-05-23 


modyne 


The Fremodyne 
regenerative IF 
back at the бед 
receivers for the new FM 


eiver intended for FM reception. I utilises a super- 

long history, that began with vacuum tubes 
еар receiver was needed to fil the lower-end market о! 
ап excellent site covering Fremodyne Receivers. 
While the great majority of published designs are for vacuum tube devices my interest was in building a solid 

ion for fun. This litle experimental radio is the result of a quick back-of-the-envelope design during my 
commute to work, and a few hours of work on a late Sunday evening. It was intended to be an experimental 
ег purely to work the bugs out of the design, so no effort was put into calibrating its tuning element 

Physically, the ugly hack was built on the tin-plate bottom of a Pringle chips can with a fragment of PCB 
connector glued to it acting a bit like a tag-strip. 


services. John Hunter hı 


апа needing about 6-8 volts for the del 
ough to pick up all the local FM stations (even with | 
Like all minimal е! 


Despite having no in-built AF 
good 
Works 


orto o well iLis quite a 
le or no antenna) and 


jenched designs it 


uite wonderfully on the air-band and TV-audio 


lation of the oscillator operating point by the 
istortion and rumbling effects that are rather annoying 
not need to tune off 


objectionable squeals mixed. 

super-sonic multiplex signals produces int 

to listen to. With monophonic signals this does not occur, and with AM signals o 
pe detect and gains a little more sensitivity from the IF. 
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The circuit is quite straight forward, but has a number of adjustable elements which makes this unit challenging 
for beginners to operate (Ironically exactly the opposite of the original point of super-regeneration). The quench 
adjustment can be set and left if AM and mono FM content is being received, but will almost always need to be 
tweaked when listening to a stereo signal. The quench frequency Is a strong function af the received signal 
strength, so this adjustment is best performed last, mercifully it does not pull the IF detector frequency too 
much, so retuning for optimal slope-point is generally not needed. The front-end pre-selector adjustment on the 
other hand can drastically change the signal seen at the detector and alter the quench, so it is best to set it first. 
The pre-selector tunes fairly sharply, | roughly set it by dipping with the tone-dipper, then more precisely once a 
signal is being received by maximising the quench frequency observed on the oscilloscope. You can stil tune 
about a bit either side with reduced sensitivity without touching the pre-selector, definitely enough to locate 
signals of interest before re-peaking if so desired (the radio warks fairly well with the strong FM broadcast band 
signals if to just centre the pre-selector at 100 MHz and hope for the best). The LO frequency adjustment is 
quite straight forward, it must be set at +/- the IF frequency (or a harmonic) from the signal of interest to mix it to 
the IF. There are two trimmers offered, a coarse band-set one, and a finer band-spread unit (notin the circuit 
diagram, 1-7 pF) which is very helpful for positioning an FM signal correctly for nice slope detection, The 
receiver may be operated at elther high or low-side LO injection, law side tunes easier (more band-spread), 

high side has better image rejection, The pre-selector determines which image will be favoured. The IF detector 
tank has a trimmer too, which can be used to precisely set the IF frequency if so desired. | run it at about 28 
MHz which is near optimal for FM broadcast band reception, causing no in-band spurs. 


Notes 


Building something similar is easy. There are no special pars, almost everything is junk-box sourcable. The 
toroids used can be replaced with ar-cols at some increase of physical size, The source RFC is non-critical 
and need only be about 10 uH, just make sure its SRF is > 30 MHz. The receiver is quite forgiving, the only 
critical thing is getting the IF detector to super-regenerate, you may need ta tweak the Сори feedback (the 
two 6.8 pF capacitors) i it refuses о squegg at any reasonable voltage and setting of the source trimmer. Like 
all super-heterodynes test equipment is very useful, but by no means mandatory. | originally used my signal 
generator as the LO before | built the Hartley oscillator onto the board. My tone dipper and УНЕ wavemeter are 
the main tools | used to різу around with the circuit - зо no digital gear is really needed Н you have some 
experience with VHF work. Ап oscilloscope is dam useful for checking the quench action, but an audio amplifier 
wil tell you when itis working right 

Layout is surprisingly non-critical for a VHF circuit, my first version of the IF detector was built on a solderless 
breadboard and worked fine - the IF is only high-HF so it somewhat less demanding. The LO needs fairly good 
layout, И operates at mid-VHF, but being a Hartley is rather hard to mess up (it also generates way more LO 
energy than needed, you can decrease its current consumption quite a lot and stil have sufficient injection 
amplitudo). The gate pre-selector circuit is also ideally built using good RF hygiene, but initially to prove the IF 
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anogora an Yale’ Laboratory - Fremodyne VHF AMIFM Receiver 
at the gate rather than a Tuned Circuit You could Just as easily Use a resistor, BU RIGHVAIUE TEE TIE 
more broadband noise into the circuit and really high values allow stray signal pick-up, including AF which will 
be followed to the source and straight into the audio amplifier. 
The LO tunes 54-183 MHz. This means with a suitable front end resonator it can tune 26-155 MHz with high- 
side injection and 82-211 MHz with low-side, assuming you hold the IF at 28 MHz. Various spurs will be seen 
through-out the range however. The IF detector really misbehaves when the pre-selector resonator is tuned to 
the IF or LO frequencies, generally dropping out of oscillation completely or the quench becoming audible 
andlor chaotic. 


Ideas 


Clearly the mixing function can be performed in an extra transistor, this may reduce IF leakage and тау 
improve IF rejection. Adding band filtering, buffering and amplification of the RF would be a good idea for a real 
receiver and may improve LO leakage. Separate quenching is worth experimentation, in particular this should 
help with the inherent distortion and intermodulation effects associated with Ine self-quenching detector. Digital 
control is something | am actively working with, and using ап MCU to control the quenching allows easy RSSI 
and squelch integration. 


2 comments. 
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Classification: - international: B63G9/06; B63G9/00 - European: B63G9/06 
Also published as: GB2443265 (A) 

‘Abstract -- Magnetic signature assessment apparatus for a vehicle comprising sensors for incorporation. 
in the vehicle to measure the magnetic field normal to a closed surface at least approximately bounding 
the vessel and processing means for calculating from the normal field measurements a scalar magnetic 
potential outside the surface. Apparatus may be provided on the vehicle to generate a magnetic field to 
suppress the magnetic signature corresponding to the scalar potential, The invention also extends to 
corresponding methods and to programs for implementing those methods. 


RU2005105859 
LONGITUDINAL-SCALAR ELECTROMAGNETIC WAVE RADIATING DEVICE 


Applicant(s): KUZNETSOV JURIJ NIKOLAEVICH 
Classification: - international: HO1Q13/02; H01Q13/00 

Also published as: RU2287212 

Abstract -- FIELD: radio communications and radiolocation, geological prospecting, and medicine. 
SUBSTANCE: proposed radiating device is provided with second waveguide and second exciting 
‘component; exciting components are installed in waveguides which have different length and are brought 
to single plane through their open ends and further through return horn to equally shaped adding 
waveguide terminating in horn. Waveguides differ by half-length of common radiated electromagnetic 
wave. In planar-wave approximation strength vectors of electric and magnetic fields are oriented in 
longitudinal-scalar electromagnetic wave in open space collincarly to vector of electromagnetic energy 
flux density (S = Ei Hil + Hi [Ei rotational electric field of longitudinal electromagnetic wave builds 
up potential difference across open electric conductor longitudinally oriented to this field.; Magnetic field 
of longitudinal-scalar electromagnetic wave acts upon moving electric charges by force directed along 
their velocity vector. ^ EFFECT: enhanced reliability due to use of irrotational longitudinal-scalar 
electromagnetic waves apart from rotational cross 


1082005197808 
Method for determining electrical and magnetic field effects 


Inventor(s): KUO, AN-YU 
Classification: - international: GO6F17/10; GOGFI7/10; (IPCI-7): G06F 17/10 

Abstract -- A method for determining electrical and magnetic field effects determines Lanczos matrices 
by performing a preconditioned conjugate gradient method using а nested multi-grid, vector and scalar 
potential preconditioner so that Pade via Lanczos frequency expansion may be used to determine the 
electrical and magnetic field effects over a frequency range without having to perform computationally 
slow and memory intensive matrix decomposition, 


1082004046553 
Vector Measurement of a Magnetic Field 


Inventor(s): LEGER JEAN-MICHEL [FR]; GRAVRAND OLIVIER [FR]; BERTRAND FRANCOIS 
Classification: - international: GO1R33/24; GOIR33/24; (IPCI-7): GO1V3/00 - European: 60183304 
Also published as: US6844726 // FR2815416 // FR2815416 // WO0233434 // EP1344075 

‘Abstract — A vectorial magnetometer (1), measures the components of a magnetic field in three 
directions (Oxyz) using a scalar magnetometer (2). The field is periodically modulated in cach of the 
directions by generators (Gx, Gy, Gz) which have a specific frequency for each direction and that power 
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G3XBM's ХВМ80-2 Trivial 80 Metre CW Transceiver 2010-02-07 
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Alan Yates! Laboratory -G3XBM's XBMBO-2 Trivial 80 Mate CW Transceiver 


Natura though, | ended up так my own changes In the more permanent version afier fing wih the bread board version: 


12v 
10u 
2u2 2u2 50R 
DUUM pwr antenna 
2x 2x 470n 
820p 820p 
2 RR NETT 
tou Ч 1м 
м 
470n 
15k == 
3-65р 14148 390p| 101 — 2N3904 ВЕРЕ 
== = = L = — eürpiece 


VK2ZAY's version of the XBM80-2 by G3XBM 


My Changes 


Бана the оны ава 


the power output for my unit quta abit Unfortunatly t 
the exta capacitance mio te rye to prevent I affecting RK. You may 
{nd amaranth ont oad oat а LIT i n 
was being lazy and used comm hokas in a sim ut wav vas pouty 
T "you dont have 


o decrease the RX 
"0 RF bypass the кеўйпе as ares 


2 LPF na audio path 10 kasp е 


Viol he aude ample. Wir 
toyed wih ho 


bite requ з 
might be worth а гу. maybe fronted wih he smaller Fi 


matching nio sensive headphones and отпа the AF einer beter? 
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казый ат айтар тутат SRA CURE Wad COSI a ПУ BAO Cp I Ue CEU Bevo Ws Fade TIC 
‘wich. The ofFkayig is a bit sharp IMO, adding a large capacitor across he koyina helps but worsens the chip associated wth my auto 
TR change, so omite t Tha олку В naturali soft Because ofthe Creu! uma constants. The ТА transients nthe AF сири are 
annoying: bu couldnt do much o suppress them without making the cut much more солук. 

- Tuned 470 nt coupling caps because have ale of Ihem The value i vald were used, bu quent larger than the minimum. 
теше. 


2 comments 
Attachments 
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Heterodyne Sweep Generator. 


-6dB | VCO-out cel 
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HF Receiving Loop 2007-12-16 


This experiment was inspired by Peter VK2TPM 
receiving loop experiments for 80 metres. I saw his blog 
post last night and noted that his resonant frequenck 
looked a bit high, so | emailed him off my back-of-the 
nvelope calculations for what I figured he should be 
seeing. This morning | decided to check my awn math by 
building а loop myself 
My loop в a bit smaller han Peters, a single tur, the 
circumference is 4 metres + a tle for the aligator сїр 
lead, made from medium gauge mains lamp cord 
('aipcord" for the yanks). T 
25 mm electrical conduit, lashed together with some 
i cord. The winding simply taped in place for this 
quiek experiment 
The "ring conductor” inductance formula висок 
inductance оп the order of 6.4 UH, maybe a litle 
because of the relatively thin gauge of t 
measurements of the inductance at low fr 
using my larger-value inductance meter showed a similar 
order of magnitude, but the meter has limited resolution, 
at such valu 


To get more accurate measurements | 
winding with my C Jig and coupled the loop into my VR. 
500 receiver with a large ferrite ring and some alligator 
clip leads. This allows 
frequency the receiver соме tuning the 
capacitance for maximum noise, In the local RF 
vironment (lots of computers and telecommunications 
gear) there is plenty of noise for this kind of test, but 

even in the middle of no-where there should be a very discernible noise peak at resonance. 


The receiver side of the coupling loop has too few turns | believe. The transformer reflects the receiver при 
impedance as a transformed value in series with the LC resonant circuit, degrading its Q. Th itso 
formed would be optimised by reducing the R (loss plus transformed loading) as much as possible, so the 
ansformer ratio should be large to make the inserted series impedance very small (c.f. typical RF ammeter 
construction). Alternatively you might couple across the LC circuit instead of in series with it, into a very high 
input impedance amplifier, like a JFET 
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Lloop 
Ctune 
Rloss Rloss 
jing is easily observed with the receiver, th not near as sharp as | initially exp 
he simplicity of the feed works for the purposes of the experiment. 


Low-Q Demonstration 


matically measuring the capacitan: е loop from 4-17 MHz showed an interesting 
quite explain. live inductance of the loop appears to rise with freque 
he distributed capacitance of the loop becomes more significant at higher frequer 


(becomes non-trivial compared to the tuning capacitance), but И does seem to take off а bit t 
MHz. 


t above 13 
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scales), EU te побег: do show a 6-7 UH inductance НГЕН Е ToUghly Consistent with We TRI TRdüctance 
estimate. Unfortunately the loop is too big to fit in the lab and measure with my full range of test gear, but from a 
purely empirical point of view the loop works fine, and the calculations give you figures in the right ballpark. 


Stil, 1 was curious just what was going on... At first I thought the recelver input impedance was being reflected 
into the loop circuit through the transformer (or was so high the transformer primary reactance was being seen 
directly, 1 fully-coupled turn on a FT240-43 core is about 1 uH and the affective coupling would rise with 
frequency). | also suspected the ferrite material itself may have been causing the effect, but some checking with 
the tone dip meter showed consistent results without the coupling transformer in place. | started to doubt ће 
calibration of my C Jig, but after testing that with fixed inductances back in the lab, it appears there is another 
effect at work. I'm at a bit of a loss, but it might be related to the skin effect, or I've underestimated the 
distributed capacitance significantly 


ra 


Dipping at 40 Metres Confirming Resonance by Dipping at 10 Rocking Across Resonance at 5 МН; 


(617.605 kbytes) MH: 


MHz (1.010 Mbytes) 
(4.950 Mbytes) 


My capacitor wasn't large enough to take the loop down to BO metres, at least not without adding more turns, 
but there is no reason why a similarly sized single tum loop couldn't be used on 80. The normal LC circuit 
calculator would give you the required capacitance, 


[©2000 - 2009 Alan Yates - All Rights Reserved. 
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“This experiment was quite a bitof fur or a rainy Sunday Very educational especially thinking about the 
transformer feed and how | might use It in a transmitting version. | think such an antenna with remote varicap 
tuning would be a good addition to the shack. | was doing some experiments with varicap tuning yesterday, 
while fiddling with a VCO circuit. Red LEDs are surprisingly good varicap diodes, but | have a few BB-series 
diodes for AM broadcast receiver use that should da the trick. 


Leave a comment on this article. 
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coils (Ex, Ey, Ez). Synchronous demodulation of the of the output signal of the scalar magnetometer (2) 
for cach of the three frequencies permits the relative continuous component of each axis to be found.; The 
vectorial magnetometer (1) is characterised in that it has means (Dx D'x, Dy D'y, Dz 02) that can carry 
ош a double demodulation for phase and quadrature for each of the frequencies and processing means 
(70) that use the continuous component modules for phase and quadrature to calculate a transfer function 
of the scalar magnetometer at the frequency in question, and to apply this function to the correction of the 
components. 


EP0964260 


Device for Measuring Magnetic Field Components Comprising a Scalar Magnetometer 


LEGER, JEAN-MICHEL 
Classification: - international: GO1R33/26; GO1R33/24; (IPCI-7): GO1R33/26 - European: GO1R33/26 
Also published as: FR2779530 // US6313628 // СА2274623 
Abstract -- The system uses a scalar magnetometer with additional fields applied by external coils, 
which are arranged with mutually orthogonal axes. The system for measuring the components of a 
‘magnetic field includes a scalar magnetometer (10,14,16,21,24,26,30,40,46,56). This magnetometer 
provides an output signal corresponding to the modulus of the applied magnetic field, There are also at 
least two conducting coils (Ex,Ey,Ez) disposed around the scalar magnetometer with mutually orthogonal 
axes. Each coil is supplied with a current at a given frequency. Processing circuits (Dx,Dy,Dz) receive the 
ignal produced by the magnetometer and effect synchronous demodulation of the signal at the respective 
frequencies, to provide signals (Bx,By,Bz) corresponding to the components of the magnetic field which 
exists in this region, 


3211306328 
METHOD AND DEVICE FOR GENERATING TWO-DIMENSIONAL SCALAR FIELD 


KAWAI, NAOKI 
Classification: - international: GO3F1/00; GO6T 1/00; GO3F 1/00; GO6T1/00; (IPCI-7): GO6T 1/00; 
 GO3FL/00 

Abstract -- PROBLEM TO BE SOLVED: To extract flow of cach conduit from a conduit picture to 
generate a two-dimensional scalar field. SOLUTION: Conduits are extracted from the conduit picture one 
by one (S2), and representative points and values of flow are defined for each conduit, and respective 
values of flow are registered in positions corresponding to these representative points in a separately 
prepared two-dimensional area, and values of flow in other positions of the two-dimensional area are 
interpolated based on registered values of flow and their positions (S5), thus generating a two- 
dimensional scalar field. 


1055845220 
Communication method and apparatus with signals comprising scalar and vector 
potentials without electromagnetic fields 


PUTHOFF, HAROLD 
Classification: - international: H01Q7/00; H04B5/00; H01Q7/00; H04B5/00; (IPC1-7): HO4B1/00 

- European: H01Q7/00; H04B5/00 

Abstract of US 5845220 (A) 

Information that changes as a function of time is communicated from a transmitting site to a receiving site 
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HF Wavemeter 2008-10-12 


Why build a wavemeter in these days of frequency counters, CROs and spectrum analysers? Well it is a lot cheaper 
than a spectrum analyser, easier to build and can stil tell you if you have significant harmonic energy in your signal or 
that you've tuned up to the right harmonic or mixing product. It also doubles as a field strength meter, RF current 
probe/sniffer, ete, It is а fun, if somewhat retro way of seeing what RF something is pumping out, be it your prototype on 
the bench, ог a proximity smartcard security reader in the field. 

The circuit is heavily inspired by Charles Wenzel’ field strength motor, It uses a diode dropper arrangement to provide 
а stable forward bias for the 1NS711 detector. The pot shown in the circuit diagram was replaced in the practical circuit 
with a fixed resistor, but using the pot offers the abiit to set the quiescent current. The exact amount is a trade off 
between sensitivity and moving the meter pointer too much. Mine sits on about "I" on the scale when a сой is plugged 


Sensitive Wavemeter 
+ 
250 uA FSD 
56 7 
m 1N5711 
> MPSA18 
6-210р |100n 
2M р 
Coils 


134148 2.9-7.7 MHz 55 turns, 7 mm ID, 12 тт L 
8.15-25.8MHz 29 turns, 7 mm ID, 15 mm L 
24.5 - 82.5 MHz  4tums, 7 mm ID 


Tha unit is constructed in a small jifîy-box, tha 250 uA FSD VU mater taking most of the box volume, The meter comes. 
from eBay seller KW Tubes, | bought a box of them. They are excellent, except they are glued shut so you can't (easily) 
change the scale, also the solder tags are nearly impossible to tin without fling them back to what appears to be а 
rather light on the copper brass. The power is supplied by a ЗУ lithium cell (CR2025). Current consumption is only 
about 10-15 uA when a coil is plugged in and no signal is being detected, it drops to lass 2 uA whan there is no сой 
plugged in, so na battery switch is required. The few components are mounted on a postage-stamp sized scrap of PCB 
using my usual technique. А polyvaricon tunes the coils and is fitted with a calibrated dial produced with the help of 
XYLs laminating machine. Tha РСВ is mounted on the back of the polyvaricon internally with the common leg soldered 
directly to the board. The сой plug is an RCA, internally to which a short “transmission line" of magnet wire twisted pair 
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The coils are wound on 7 mm OD clear plastic soda straws (fram Subway, thay make great coil formers). Three coils 
are used to cover from 2.9 MHz to 82.5 MHz. There is a small gap near 8 MHz due to an excessive change in 
distributed capacitance when | potted the lowest frequency collin wax. | had anticipated the problem and spread the 
tums out a little before potting, but the magnitude of the change exceeded the headroom | gave it. This could be easily 
corrected by removing a few tums. 

The unit was calibrated using my signal generators and a frequency counter. Because of its fairly small size, the dial 
accuracy/detal isn't especialy good, but for the purpose of checking harmonies, spurs and sniffing circuits this is of litle 
consequence. 

A batter layout is recommended for extending the frequency coverage into higher VHF and ОНЕ. Try forming the 
inductor ав a thick loop that sticks out directly from the circuit board. Such a device could be custom built on a piece of. 
РСВ (and not much else except for the meter). In the opposite direction a larger capacitance cap would be useful, but 
there is nothing stopping MF coverage with the polyvaricon cap. In the picture the 4th сой actually plugged into the unit 
is a MF coll which covers down into the MW broadcast band (but the dial is not calibrated for it), it is about 150 turns 
over 10 mm on the 7 mm OD straws. You'd probably need at least two coils to cover all of MF nicely. and LF probably 
several more unless you get a better cap. A straight-line frequency cap (log cap) is strongly recommended for easiest 
use, unfortunately my stock of polyvaricons are straightine capacitance (linear) so frequencies bunch towards the top- 
end. A larger knob or even a reduction drive improves the usability of the unit- 


Leave a comment on this article. 
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Inductance Meter 2006-09-03 


Dick's circuit, | built the unit point-to-point оп an IC socket for the 74HC14 and a 


coll meter. To my 
ion and didn't overload 
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The resolution of the analogue meter obviously limits its performance, but | generally use it to just ensure | am 
in the right ballpark while winding coils ог picking from the junk box. More precise measurements | do with а 
resonance bridge. 


4 comments. 
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st Aluminium bax. Two polystyrene 1 nF and a 
bration capacitor (= 1 a 


at 974 pF and hi 


12 pF capacitor were used for the 
iata И whan needed 
core using 


the uni 
and rugged! 


hounted the lar 
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Ive wien a calculator to speed usage of the unit. As Ive mentioned previously, this is a problem I've wrestled with and 
failed to solve їп the past, but with some dedication I finally got the problem out. The need to measure inductor tru 
inductance and d ] inca for other projects took me in a direction that tumed out much belle 
‘approach, the solution was actually quite trivial and should have been apparent much earlier. BTW: This method measures 

apparent inductance, which can be in error if the сой has significant distributed capacitance. You can utlise the intemal 
calibration capacitance along with the distributed capacitance calculator to approx 


imate the coil rue inductance. 


My unit has a calirated inductance of roughly 10.8 uH and a capacitance of 
was measured of the components out of the circuit and the expe 
yeasured via different me 


14 pF - this compares very well with what 
lad strays. Comparisons with inductors and capacitors 


ıs suggests good 


curacy and repeatabilty I currently use a short piece of 4 mm wire as a 
ro" inductance reference, | can measure the difference in з Inductance based оп how far | push it into the uni- the 

measurement is consistent with the inductance of a straight piece of wire - was pretty impre 

resolution. ПІ be building a matching test jig that plugs into the bar з and enables 5 

to be measured and allow пипа with extremely short lengths of thick 


е И more lo measure inductance 
superior. It would not be 


lay maybe?) and metering giving a direct 
future (Yes | know you can buy a kit, but where is the fun in that) 


than capacitance as | already have a digital mete 
extremely dificult to write some MCU code to im 
reading meter - might have а go at that in 


Update 


и for capacitance but this units 
ni the calibration (reed 


ze replaced 


IMA calibration cap 


ctor with a carefully measured parallel с 


mbination of several ceramic NPO 
capacitors totaling 1017 pF (and relabelled the unit). This has Improved the calibration accuracy of the unit slighty. 
| alsa added a pi LPF choke to the DC power Inlet as | noticed a ~3 Hz shift in frequency when | choked the DC power 
4 extamally with a ferite core and could detect a small amount of RF floating on it with my wavemeter. With the internal 
ing this is no longer apparent. (The fiter is simply a few turns on a ferrite bead with 100 nF caps either side of it to the 
ıg of the RCA plug.) The DC voltage from my bench PSU is stable enough, but an intemal regulator might be advisable if 
you are going to make lengthy measurements following a single calibration from a battery supply. The pushing from the 
Supply voltage isnt huge and would probat 


y be lost in the experimental error for mast measur 
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Ionisation Chamber Radiation Detector 2009-04-18 


This is something Ive been meaning to try for quite a while. Radioactivity has become a recent area of study, so this 
unit was thrown together. I half expected it not to work, back of the envelope calculations suggested Id need a vary 
large number of ions produced per second to produce the base current required... but it works quite ме 


The circuit is basically Charles Wenzal's nuclear war detector. 1 didn't have Darlington devices in a single package, so | 
just used discrete transistors to implement the NPN pair. | used an MPSA18 for the device connected directly to the 
chamber and generic transistors for everything else. The "switching" device for the piezo buzzer is а 247000. The 
chamber is an eclipse mint n, the collection electrode is a circle of tinned copper wire insulated from the chamber wall 
With a glass bead. The connection is made to the MPSA1B base in mid air. 
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Toy lon Chamber Radiation Detector 


4M7 
MPSA18 


2N3906 


ion chamber 


As radiation detectors go, iis insanely insensitive. I this thing ever goes of when you aren't provoking i artificially then 
you are in rather serious trouble. The 37 KBq Americium 241 source | extracted from a smoke detector will activate it 
from about 1" if you leave the lid of the tin open to let the Alpha particles in. Alphas are very effective at generating ions. 
As a comparison, at the same distance from my Geiger counters Mylar window 1 only get about 180 CPM (and about 22 
kCPM point-blank) 


Introduction and Americium Source 
(7.022 Mbytes) 


Itis also sensitive to ions produced by combustion. Lighting a butane torch or a match near the chamber wil trigger the 
alarm. You can also blow ions into the chamber from a gas Пате or near the Americium source with your breath or by 
wafting, which wil also trigger the detector. Naturally touching the circuit high-Z points wil also set it off. Putting the 
Americium source right up to the transistors or heating them with a hot-air gun or contact with the soldering iron wil also. 
‘cause an indication. 


Combustion ion Sensitivity 
(4.826 Mbytes) 

The battery is fairly Па! (measures 6.8 volts) and came from smoke detector that the Am-241 source was removed from. 

The circuit performs a lite better with a fresh battery, but the main improvement is the loudness of the piezo and speed 

of recovery after radiationlleakago is removed, not йв absolute sensitivity. 

| was surprised | could get away with building the circuit as unshielded as it is. | suspect not being mains powered and 

being fairly compact helps. You can hear a litle mains interference on tha ‘edges’ of its turn on and off paints, where the 

MOSFET is in its linear region and amplifies the noise sean across its base resistor. It is quite mild however and needs 

careful modulation of the alpha Пих to maintain ît outside of saturation or cut-off. 
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Electrical Noise Sensitivity 
(4-980 Mbytes) 


All in all, itis a pretty cool toy. Quite amazing really that conventional transistors have sufficiently law leakages to maka 
this practical. | want to build a real ion chamber now! l'm having trouble finding the high-value resistors required. I did 
find 1 GO resistors at Farnell for some insane price and have ordered a pair so | can build a device capable of 
measuring larger resistances - hopefully | can build my own 100 GQ - 10 TQ resistors. 


5 comments. 
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IR Remote Control Modem 2000-03-24 
Goals 


The general goal of the project was to develop a universal IR remote control interface for my PC. It was to be 
able fo transmit and receive IR signals from a range of consumer electronics IR remote units. 


Design 


The unit had to be low cost, easy to build, and fairly easy to write a driver for. To these ends | chose a simple 
parallel port interface that | could talk to Бу bit-banging, and listen from using interrupts. 

Not the most efficient design, but simple to implement, and very low cost. The transmit circuit is a simple single 
transistor buffer driving two IR LEDs in the collector. The receive circuit is a single bufferinverter transistor 
stage driven from an integrated 3 terminal IR demodulator chip. 

The unit case is a 0-25 data cable gender changer hood. A small piece of dark red plastic from a scrapped 
alarm clock makes a reasonable IR filer which closes one end. A standard 25 pin female data socket closes the 
other, A single high brightness red LED services as an indicator for RX, (and TX due to reflected signal being 
demodulated). А 9v (216) battery supplies power for the unit 

Logic interface is achieved by taking the MSB of the data lines (pin 9) as the TX signal, and feeding the 
demodulated RX signal into the ACK pin (pin 10) 

The most expensive part of the device was the IR receiver chip. At almost $6 (Aus) it was about 40% of the unit 
cost. The IR diodes where about $2 each, the other assorted bils and pieces were of negligible cost. All 
materials where purchased at Jaycar Electronics. 


Implementation 


After about 2 hours with a soldering iron and side cutters | arrived at this unit. Simple and neat, except for the Sv 
battery snap. 
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by transmitting a signal comprising scalar and vector potentials without including ay electromagnetic 
field. The potentials vary as a function of time in accordance with the information. 


US3924210 
Field Shaping Magnet Structure 


1975-12-02 
Inventor(s): DIONNE NORMAN J 

Classification: - international: H01J31/50; HO1F7/02; HOLF7/20; H01J29/64; H01J31/08; HO1F7/02; 
H01F7/20; H01J29/58; (IPC1-7): HO1F7/02- European: HO1F7/02C1; HO1F7/20 

Also published as: NL7512795 // NL7512795 // NL172496 // NL172496 // JP51067961 


Abstract -- A magnet structure having a pair of spaced pole pieces interconnected by a reluctor circuit 
comprising an operatively aligned array of soft magnetic members suitably spaced apart by interposed 
nonmagnetic material to provide between the pole pieces a preferred magnetic scalar potential and an 
associated magnetic flux distributed as desired over a relatively large volume adjacent the array. 


http://amasci.com/hum/adetect.txt 


Date: 10 Feb 97 18:50:04 EST 
From: "Sara T. Allen" 
To: Taos Hum list serve <taoshum-l@eskimo.com> 


Subje 


vcalar fields - Honeywell Patent Numbers 


List of patents by Raymond C. Gelinas but assigned to Honeywell 
(note that a Vector Potential is a scalar field) 


4,429,280 
31 Jan 1984 
‘Apparatus and Method for Demodulation of a Modulated Curl-Free Magnetic Vector Potential 


4,429,288 
31 Jan 1984 
‘Apparatus and Method for Modulation of a Curl-Free Magnetic Vector Potential Field 


4,432,098 
14 Feb 1984 

Apparatus and Method for Transfer of Information by Means of a Curl-Free Magnetic Vector Potential 
Field 


4,447,779 
8 May 1984 

Apparatus and Method for Determination of a Receiving Device Utilizing a Curl-Free Magnetic Vector 
Potential Field. 


4,605,897 
12 Aug 1986 

Apparatus and Method for Distance Determination Between a Receiving Device and a Transmitting 
Device Utilizing a Curl-Free Magnetic Vector Potential Field. 


4,491,795 
VJan 1985 
Josephson Junction Interferometer Device for Detection of Curl-Free Magnetic Vector Potential Fields. 
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Talking To It 

А simple Linux char device driver was written to talk to the device It implements 
+ оре) 

1 теа) 

7 wile) 

1 seleet()lpol) 

1 osel) 

Honours ©_NONBLOCK is fully re-entrant concurrent read() safe, and serialzes wrte()s. It should compile on 

linux 1.2.13, 20.3% and 2.2 1x, and most Ikely wil work on later kernels too, perhaps with some modification 


The User/Kernel Protocol 


readi) retums the timing, via do. gettimeofday(), of the rising edge of the demodulated IR signal. While this is 
not ай the information in the signal, itis enough to decode all common IR signals. 

write() is expected to atomically send a single integer (the IR carrier period in microseconds) followed by signal 
timing values in the form of pairs of integers; microseconds ‘оп’ then microseconds ‘off. None of the integers 
passed may be zero (1 will do for the last 'off time), for obvious reasons there is a limit on the maximum delay 
that will be honoured. Separation of the integers is via whitespace, 


Userspace Magic 


I find awk such a nice tool for quick hacks that | wrote some of the early tools to play with the modem's RX 
functions using it. Within a few hours | had worked out RECS-80 remotes, and the Foxtel (ST-100 cable 


decoder) box remate protocol 
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"Shortly ater, [wrote a simple TX script that could change channels on the cable recalver, and later, Tel my VCR 
to play, stop rewind, etc, basically anything | could do with the remotes. 

Next | started on coding a proper C client for the device. One generic enough to send arbitrary IR signals, but 
with a sensible decoding chain that allows multiple plug-in protocol modules. This is where the project is 
currently up to. The TX hardware is used much more than the RX hardware, which sees use mainly for 
decoding new remotes, 


The code is here: ic taraz 
Future Plans 


The under utilized RX side of the device might be nice lo work into a CD or MPS player interface, or perhaps ту 
TV card. Using a generic remote, like the one that came with the TV card, which features many buttons for 
TViStereo/VCR control, it would be possible to map many functions for remote control. (probably only useful if 
you are distant from your computer while enjoying its multimedia output. | guess some people will want to 
contro their house with it:) 

IR identification tags, through PAM modules, might be something fun to play with, Walk up to a workstation and 
it logs inta your customized desktop. 


pent), select), and close() work as expected. 
1 comment, 
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Mains Hum Survey Probe 2003-04-06 
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VLF/ULF Survey Probe 
VK2ZAY 


330p 


10n 


pickup coil 


The огош! а ау conventional frequency limited transimpedance amp of fed gain, largely determined by the DC resistance of the pick-up 
пой. The other amp in the B рїп package s used o prod a headphone acceptable power output, spam is controled by varying ts feedback 
resistance to provide volume corel and afer large amie range lexpermanted wih DC cauping othe twa stages, bu tne untnmmed 
offset voltage of he preamp swings he output inio saturation at any reasonable gain. Thi sony for aural use anyway so response below 
20z not required. stil  largiah 100uF coupling capactor was used to get a good comer quency (and | had а larga packet of hom siting 
p 


осше maria wig in 


ч levels would not be seen except perhaps when ta devi is used 
accidental tumed on within а few inches of а computer mondor | used carbon таніо, wich was a. 
ull seems fine, Ina transducers too smal physically о pick up signals of ha kind hat would require excelent 


I used a капат amp because | am working with 
magnetic signale here. When tink magnet | link curent 
Ute tec feds where potential ie the thing you want ie 
атру magnetem is all about moving charge. ris easier ta 
get the curent gan with tne virtual earshot af he opamp 
тра to say Ie inductive ansducar than 1t wouid be 10 get 
the massive ори impedance for а capacitve probe o similar 
‘mensions | дезе | could have Bui a FET Input device wi 
зт capactive plats or wp, bul tna magnetic transducer 
Wii he vanishing поп mor 
"s fun to go for a walk with he unit Many man-made things 
produce near feld magnat radiation that this device picks Up 
porre netting poner cf 2 
magnetis ld AC hum is easly detected through inch tick 
Slabs of on Му mobile prono makes an almost melodie 


Sarias of pocs and curs as goes about is maintenance 


ioopabio Power cables easy located, and 
Be cenired quite accurately because of ia dep nll 
Pointing oul he top center ofthe unt i almast possible ta 
ar have never been in a locaton. 
Н he amir buzz (or eft um в te 
mains в pure encugh e.g. miles Коп furs}. 
а а сгой! not unlike this one would be suitabi 

Tor VLFIULF monitoring. When 1 ind а quiet enough spot the 

ransempedancs topology il Ikely feature n my preamp fr. 


rtv metal fim rites, DC оле, and MEE roctor. The 
virtual вайной propery of the opamp inputs tends ta 
meutaizs the winding capactance (here а almost no von 
0 ross hem), at least as Tast as те оралу stew 
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MFJ-269 Review 2008-12-20 


ne chance. The MFJ-269 isthe fully-featured de 
anual can be found оп MFJ's website 


то play with for comparison. Naturally | jumped at 
bridges like the MF J-207. 


MEJ HEIVHFIUHF. SWR ANALYZER 
M268 


fering a trending di 


and two main cor 


ince magnitude continuous! 


y. In UHF mode there is а "Dargraph" of sorts on the 
The unit tur 2101727 MHz in si nds. The witch that triples the 
oscillator in th ving 415-470 MHz cover dges of wi ware, the display telling 


You to increas ease frequency unti within that band. UHF supports only loss and SWR features, not reactiv 


nance issues at UHF would have required extensive calibrations to have any 
urrounde erous n ial. The frequency counter input is a BNC. 
positive, I am unsure what ite iltage and polarity protection it has. Ther 
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FREQUENCY 
COUNTER 
INPUT 


ANTENNA 


MFJ ENTERPRISES, INC. 
‘STARKVILLE, MS USA 


impedance in polar f 
calculations and also аһ 

i calculating feature for line length, distance to fault, etc. Th 

aod, resolving several short (22 metre) lines and offering compensation for veloci 


By pressing the "Mode" button you c 


la through the diferent modes, both main and advanc 

Holding both the "Mode" and "Gat gives access lo the advanced menus, The "Gala" b ied in frequency 

counting mode and as an enter-key of sorts in the calculating modes. Holding both buttons down on startup t 

allernatvely pressing thor as it boots enters the "Test" mode which gives a display of the raw ADC data fr c 
unit with a set of calibrated dummy loads. The button mashing required to enter "Test" takes some practice, thankfully it 
thing you'd be doing often. The software version is displayed at bool, in this case 4.46, copyright 2004. 


bration of 


Impedance Analysis 


default main" made is the “Impedance R + Х made and displays fr 
cive magnitudo (Rs +. s) which Update continuously as you tune arou of 
and displayed, which is patty typical of the bridge system the device uses. The frequency counting is probably the 

ө" of the device as well as the reactive magnitude display which allows searching for tr ances not just 
minimum reflection sont magnitude. 


and impedance as Resistive and 
olved 
llo 


——À] 
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IMPEDANCE 


impedance mode does seem to work pretty well, especially below 50 MHz, but is limited by the device's calibration 
accuracy. | am not very confident the unit | was playing with is calibrated properly, resistive magnitudes reads high, 
sometimes more than double - and above 300 Ohms resistive the reactive magnitude rises very quickly too, even with a 
"pure" resistance in the lowest frequency band. This and other behaviour | noticed suggests the "V2" channel gain isa bit 
high. Upon checking the calibration pots under the battery holder | noticed that R72 was bottomed ош, offering Insufficient 
range to properly calibrate the unit as described in the calibration procedure. This is suggestive of mismatched or damaged 
diodes in the bridge or perhaps an incorrect resistor value or tolerance catastrophe. As tha unit is not mine | didn't pull it 
apart lo inspect the rest of the circuit and attempt to diagnose it further. 


Coax Loss 


The second "тайт mode is "Coax Loss". It appears to simply display half he retum loss measured by the bridge, When an 
unterminated coax line is attached the bridge sees the through-and-back (returned) loss of the line, which is twice the line 
loss for hat particular length. Similarly you can attach attenuators and other lossy devices ta the unit and measure their 
loss this way. The loss maximum appears to be 24 dB and is likely limited by the best bridge directivity over its frequency 
range (е 48 dB, pretty good). As the unit is measuring with a 12 bit ADC a linear signal (not a log detected one) the 
dynamic range is pretty limited and the loss quantisation is fairly coarse. For "good" vrs "completely waterlogged" 
measurements of coax itis likely sufficient. 
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Also, you can find a good article in Scientific American of April 1989, pp. 56-62, "Quantum Interferenc. 
and the Aharonov-Bohm Effect" by Yoseph Imry & Richard Webb. 


Another one 


1055845220: Communication method and apparatus with signals comprising 
scalar and vector potentials without electromagnetic fields , Н. Puthoff 


http://wwnzunusualresearch.com/scalarbib/scalarbib.htm 


Y. Аһагопоу and D. Bohm, "Significance of Electromagnetic Potentials in in the Quantum 
Theory," The Physical Review, vol. 115, no. 3, Aug. 1959. 

Abstract: In this paper, we discuss some interesting properties of the electromagneticpotentials in the 
quantum domain, We shall show that, contrary to theconclusions of classical mechanics, there exists 
effects of potentials oncharged particles, even in the region where all the fields (and therefore theforces 
оп the particles) vanish. We shall then discuss possible experiments totest these conclusions; and, finally, 
‘we shall suggest further possibledevelopments in the interpretation of the potentials, 


Yoseph Imry and Richard A. Webb, "Quantum Interference and the Aharonov-Bohm Effect," 
Scientific American, vol. 260, no. 4, Apr. 1989. 

Abstract: Can electrons be influenced by a nearby magnet so well shieldedthat its force field cannot be 
detected? The counterintuitive answer is yes:an energy emanation from the magnet known as the potential 
does indeed affectthe electrons! wave function, This quantum-mechanical effect is being brought tobear 
оп the development of new microelectronic devices. 


Capt. Robert M. Collins (TQTR), "Soviet Research On The A-Vector Potential and Sealar Waves 
(0)." Unknown. 
Absiract: Active in the areas of the Aharonov-Bohm effect as applied to the A-vector potential and scalar 


fields as applied to solving force related problems. 


Capt. Robert M. Collins (TQTR), "Soviet Research On Unified Field Theories, False Vacuum 
States, and Antigravity (U)," Unknown. 

Abstract: Theoretical progress in dealing with unified field theories. пем concepts in weapons, 
transportation, propulsion 


Dr. Jack Dea, "Fundamental Fields and Phase 
Planetary Assoc. f. Clean Energy ) 


information," P.A.C.E. Newsletter, vol. 4, no. 3 ( 


K.J. van Vlaenderen, "Electrodynamics with the scalar field," Sep. 2001. 
Abstract: The expressions of the electric and magnetic fields, that can be derived from the Li'enard- 
Wiechert potentials, are in good agreement with experiments. Surprisingly the Li'enard-Wiechert 
potentials do not satisfy the Lorenz gauge condition, therefore they cannot be regarded as solutions of the 
Maxwell equations in the Lorenz gauge, but only as solutions of the inhomogeneous potential wave 
equations. Therefore, the inhomogeneous potential wave equations should be regarded as a separate set of 
differential equation that are unconnected with Maxwell's equations. In order to simplify this theory of 
classical electrodynamics we propose a generalization of Maxwell's equations, such that a gauge of the 
potentials is unnecessary in order to derive the Lorenz inhomogencous potential wave equations. This 
generalization can be described as a conditional current regauge that does not violate the conservation of 
charge. This has several consequences: - the generalized Maxwell equations also contain scalar field 
terms. - the prediction of a longitudinal electro-scalar wave (LES wave) in vacuum. - a generalized 
Lorentz force expression that contains an extra scalar term. - generalized energy and momentum 
theorems, with an extra power flow term associated with LES waves. 


E. T. Whittaker in Cambridge, "On the partial differential equations of mathematical physics, 
vol. 57, pp. 333-355, Nov. 1903. 

Although as much care as possible was taken in its reproduction, no warranty is expressed or implied as 
to the suitability or accuracy of this document for any purpose whatsoever. 
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‘One annoying thing is the lack af auto-2eroing, this particular unit would always read about 0.9 - 1,6 dB retum loss at HF It 
would be nica to have software zeroing, In faci | can't see why the entire device could not have been designed to ship with 
а set of calibration loads and full software fine calibration. | do underst n settings are quite critical 
espacial for reactance zeroing with the limited dynamic rang 9 d by linear detectors. Stil it 


would be nica to have "tare"-style zeroing for soma measurem 


Capacitance and Inductance Measurement 


The Capacitance and Inductance 
magnitude reading at 
outside the 


weasurements simply compute the reactor value that matches the current reactive 
һа current frequency. It has no way of teling if the load is actually inductive or capacitive, and once 
Aw ohms to 1.5 kohm range of reactance magnitude the software stops giving you a solution. This makes 
Ju ust need to tune the VFO until the frequency offers а reactive magnitude in-range of the unit. The 
mputed values are most accurate when the reactance magnitude is close to the bridge reference resistance (50 Ohms). 
is particular unit read high, about 19 pF high (about 6 pF of which was the test fixture) on average and again there is по 
way lo null it Inductance was probably worse but 1 didnt test It extensively, only a few trial inductan compared to 
sured by my LC tester, The LC measurement is nica to have, but 1 wouldn't rust it- in fact 14 go as far as to 
i using the frequency counter feature along with an external jig like the LC tester instead. 
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ЕЖЫ 


MFJ HFIVHFIUHE. SWR. ANALYZER 
[a 


ET рН 


Correctly calibrated the general measurement method is probably fine and quite useful as it tells you the true impedance 

reactive component at radio frequencies (unfortunately only those that present a 7-1500 Ohm impedance). For te 
а component for spurious resonances this is very useful, but in practice | couldnt seem to easily find misbehaviour in 
capacitor, Inductors on the other hand were fairly easily tested for self resonance, but being placed in the tester 
environment pulled thoi sel esonancos quit a lot. Dipping them instead is probably more reliable. 


Frequency Counting 
{а stable measurement wih just a few tum col plugged ni he input using my dip meter as a signal source 
дез. The counter counts to boyond 170 MHz, | didnt test i higher assume Ie UH" feature actual 
the VHF generator and ties те value in sofware? [cant see а counting range spec in the manual. The gat 
work fang gating times give more resolulio figures. The п Stable and accurate enodgh for 


E 
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re. l'm not really sure what the point of iis. 1 guess tho 
ally Га prefer metric me 


e on a BNC into it and 
lont about it on UHF, but 


69? - I just plugged my few turn 
оп HF and VHF. lm not too cor 
dipping anyway 
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Power Consumption 


guzzle power. On HF-VHF in the default made it pulls 140-170 mA (rising with frequency). On UHF it pulls 
i sil pulls 90 mA. The AA batteries wont last long, and it takes 10 of them. Unlike the 
remove two short machine-threaded screws to access the batteries. The external power 
mA plug-ack), but it does offer the abilty to charge rechargeable batteries 

ng a jumper on the PCB. | have no Idea how well i manages them if you choose this option- 


The device doe 
over 350 mA! In counter-only mad 
MFJ-207 atleast you only need 
option is almost mandatory (use at least a 5 
inside the unit by che 
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By default the unit enters a sleep made to reduce power consumption after а period of inactivity. This would help exten 
battery life, but it stil pulls more than 50 mA. The sleeping feature can also be disabled by holding down buttons while the 


unitis powered on and remains disabled unl the power is cycled again, much Ike Test mode 
Comparisons to the MFJ-207 

The 207 is very basic compared to the 269. The 269'3 frequency count Wve magnitude display are Its best 
features. The 269 has попе of the FMed oscilator problems of my particular 207 and has much improved buffering and 


harmonic distortion. There is a pot in the 2 


‘extensively, but there is a detailed procedure avallable using a coax st 
у. Tests with narrow band antennas like my balcony HF v 
improved over Ihe 207. I can газ ance of my balcony vertica 
s next to impossible with the 207. | even tried measuring a colourburst crystal with the 269. The жа resonance is very 
steep and the analyser tries its best, but itis simply not s ly stable or well buffered enough ta stay in the resonance 
Yau can detect it and even get a fairly good idea of its frequency however, and see spurious resonances of the xal as well 


iting итог bias up to minimise the harmonic energy. | didnt test it 

of a spectrum analyser to ensure this is 
ycle loop antenna show it is very much 
оп 80 metres with the 269 fairly easily where i 


уе tha res 


The 269 cavers part of VHF where the 207 stops just above 30 MHz - and the 269 alsa has the narrow UHF option. Оп 
UHF the 269 is essentially as limited as the 207 is an HF, measuring just retum loss. ат highly suspicious of the UHF 
feature's accuracy and debate it actual usefulness for most HAMS, 


Like the 207 the 269% SWI 
and below this the displayed f 
5 - and of course if the unit is calibrated properly. (The impedance meter к 
using a Па load. Again the screen gives a more accurate reading.) 


Summary 


The good: 


‘meter is largely just for trending. The calibration point is 2:1 (using а 100 Ohm load), above 
e is quite wrong. The LCD display however shows the correct figur low about 


bit better, йв calibration 


Ohms 


+ Frequency display 
^ Reactance magnitude dis 
7 Separate Impedance and SWR analogue meters 
£ Mechanical reduction driven tuning cap 

* Display options including RL and P 
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т РАМУ Sable and pure local oscillator Е — 
+ Intemal battery charging option 
The bad: 


+ Large power consumption 
* No nuling options (especially for LIC measurement) 
* Imperial physical length measurements 

* Analogue SWR meter scale calibration is poor 

+ Tendency to arrive broken or poorly calibrated 


Оп the last point the evidence is only anecdotal... Well the unit played with has a poor calibration and Peter experianced 
alot of problems with it himself. His is nol an Isolated experience if you search HAM forums. 


Conclusion 


The MFJ-269 seems to be designed quite wel. | am sure with careful calibration iis capable of quite reasonable accuracy 
over HF and into УНЕ. | strongly suspect И would be quite dificult to design something more accurate without ending up. 
buiding а true vector network analyser with log detectors and synthesised local oscillators. Wilh recent advances in 
technology it might be possible to build such a device for about the same asking price, but ат sure the development 
costs would place its intial RRP closer о $1&, making the MFJ-296 look like quite a bargin. 


1s the MFJ-269 overpriced? Well perhaps. Especial in the light of the horror stories out there about some HAMS 
experiences with the unit. How many of them are due to "operator error” is unknown, bul MFJ is very well known for having 
quality control issues, so it is likely that many are real hardware problems. Fortunately there is also a great deal of support 
available for the unit, with MF.) sending part kits out to repair blow-up or factory-buggored units. By virtue of its ubiquity 
{and from the earlier 259 and 2598 units) the HAM community has plenty of resources for fixing busted MFJ-269s, 

Would | buy one? If it was < $300 AUD - yeah | would take the risk of getting а lemon. | would feel more comfortable if 
there was a circuit diagram in the manual, that way at least | could fx It easly enough. There are diagrams online that 
profess to be of the 269 or 25/2598, they seem pretty correct but | haven't extensively studied this loaner unit for 
‘comparison. There is a calibration procedure avallble, and one for tne 259/2598 as wel from the original designer, but 
note that the 259 has 8-bit ADCs so the hex values displayed on the 269 and tho pot numbers don’t match this page - ti it 
is a useful read and the document on the MJ site seems to match the general guidelines when you convert to 12 bit 
numbers. 


Unlike a VNA-solution the MFJ-289 isn't tod to а PC which is important for field work on antennas, but this is becoming 
less of a problem with USB-based УМА that can run from a Netbook form-factor PC, perhaps it would be best to save the 
‘money and invest in a VNA as many of us already have a netbook PC, especially for use In the lab rather than just antenna 
work Stil, it Would be nice to have it all in the one portable box like the МЕЈ-269. 


5 comment 
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Alan's Lab 


Me and niy géeky hobbies 


Micropower FM Broadcast Receiver 2007-09-08 


Its been quite a while since | built а super-regenerative receiver for the FM broadcast band and I've been 
meaning to play with a different source feedback topology, so this litle radio was thrown together on the 
Salurday of the APEC long weekend. 

The topology is your classic grounded-gate FET VHF Hartley oscillator. The drain resonator inductance is 
centre-tapped with feedback to the source through a small capacitance. By tapping down towards the cold-end 
of the coil the feedback isn't as critical as your usual source-drain capacitor feedback and it tends to be far less 
difficult to get to work across a broad range of frequencies. The RFC lo an RC source circuit to implement self 
quenching is very traditional for super-regenerative detectors. The quench gets frequency- modulated somewhat 
by the drain current, so it varies with signal strength and the recovered modulation, this is typical for self- 
quenched circuits (simplicity has its price). 


Minimum Component u-Power 
Super-Regenerative FM Receiver 


R4 " 
BI. 
== R3 
C6 
Q2 
[c | ©2 X 
C1 6ns R1 10K L1 120n (5 turns, 7 mm ID & Length) 
C21n R210K L2 25 uH (13 tums FT23-43) 
C310p  R38M2 
CA n R4 56K B1 6 Volts (4x AA cells) 
C5 10р X1 Piezo Ear Piece 


C622p 01 J310 
C7 2-35p Q2MPSA18 
C8 100n VK2ZAY 


The detector alone provides sufficient audio to drive a crystal ear piece in a very quiet room, giving a true 
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тада: Some additional audio Volume can be achieved by redesigning the quench circuit to Ullize the piezo 
capacitance directly, but the source resistance has to be dropped quite a lot to achieve а viable quench 
frequency and the gain in sensitivity isn't as fantastic as one might hope. Still, give it a try, a single active device 
FM radio, pulling < 100 uA is mighty impressive! 


The detector can operate with the source resistance approaching 1 M, even at extremely feeble currents itis 
stil very sensitive. Best over-all performance was achieved with 10 K and 6.8 nF in the source circuit 


| decided to add a stage of audio gain, retaining the use of a high impedance ear piece to keep the current 
consumption as small as possible. | picked a super-beta transistor, the MPSA18, for the audio amplifier, and 
used a simple self-bias topology. This was all to keep the total receiver current consumption very small and 
maximise the battery Йе. The audio quality is quite acceptable (the usual super-regen slope-delection distortion. 
and quench inter-modulation with stereo sub-carrier, etc). There is no volume control, the super-regenerative 
receiver has an AGC-lke quality because of its physics. The audio power available is on the low side, it is for 
quiet environment listening only; not exactly library-qulet, but not the local pub on Friday evening either! 


The complete receiver pulls around 500 uA from 6 volts. Four of your average bargain-store dry cells should run. 
the receiver for at least а month continuously. Band-name alkaline cells might run it for a very long ime indeed. 
Tuning is achieved with a small alignment screwdriver, or similar insulated tool. The trimmer rotor is "grounded", 
but hand-capacitance is still slightly present because of the very high frequencies and gains involved (Le. minor 
circuit layout strays). 


Some effort was put into setting up the trimmer bandspread to cover the FM broadcast band (i.e. picking C5 and 

C6 to make C7 tune 88-108 MHz). | spent a lot of time doing the algebra to try to come up with a way to 

calculate the circuit stray capacitance and the actual tank inductance by trial frequency measurements with 

different fixed capacitances. The solution is truly horrible; involving finding a parabola that fits three points, 

Which means solving a determinate of a 4x4 matrix equated to zero... | gave up after a few hours of wading 

through my sign and subscript mistakes, the whole experience leaving me feeling somewhat defeated! 

1 really wanted to achieve a result | could use to write a calculator, not unlike the VEO helper one which | did the 

[©2000-2009 ‘All Rights Rese CSS | CSS togale| 
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parameters just by measuring the frequency produced after a few capacitor swaps. TI Teviil tis TIRIK 
Anyway, the geometry of the сой (7 mm diameter and length) gives about 120 nH using the Wheeler formula, 
and my inductance meter agrees. Some empirical capacitor swapping and trimmer ji twiddling later | arrived at 
а bandset (C5) of 10 pF and bandspread (C6) of 22 pF, giving a tuning range of 86-110 MHz, give or take, The 
stray capacitance that fits this is around 4.5 pF if Гуе done the math right. For comparison, my capacitance 
meter says the detector drain looks like 21.8 pF, but that is without a drain current, having the inductance 
disconnected, being measured at AF, etc... I'm happy, it tunes the whole band well. 


Notes 


Component substitution: The J310 is obsolete, | just happen to have a lot of them. Any RF FET should be a 
suitable replacement. The MPF102 is quite suitable, The MPSA18 could be replaced by any NPN signal 
transistor if you don't mind burning а bit mare current. 'd recommend a low-noise device with good gain like the 
ВС549С or BCSSOC. You'll obviously need to experiment (calculate) new resistor values for the audio stage if 
you change the transistor, the circuit is not particularly B independent. 


You might like to play with the quench frequency by altering R1 and C1. The selectivity is at a minimum 4 times 
the quench frequency. Lower quench frequencies become audible and will mix down higher signal components. 
If you want to place the quench below 15 kHz you'll need to add much better filtering, perhaps a Sallen Key filler 
or two. Higher quench frequencies reduce the gain somewhat, so pushing it too high is a bad idea. The FM 
stereo MPX signal has energy to around 56 kHz, more if there are SCA services. Typically the quench is set 
around 30 kHz (8 kHz into the lower L-R sideband), but as discussed it will vary with signal strength and the 
modulation. The quench will tend to mix down the L-R sidebands and/or beat with the pilot tone at 19kHz. The 
result can be absolutely horrible to listen to, especially when the quench is getting pulled around by the 
modulation or the L-R sidebands are especially intense (lots of stereo difference content). Far purely mono 
signals the recovered audio can be reasonably high fidelity if you position the slope properly. For AM signals 

(ie. The Airband) the receiver is especially affective. 


L2 is not especially critical, itis just an RFC to isolate the RF signal at the source from being shunted by the 
quench oscilation capacitor. Anything that gives > j1 КО of reactance should be fine, so 1.8 uH ar more is 
sufficient, perhaps a litle less would stil work. The 10 pF feedback capacitor is about 160 0 at 100 MHz, 
anything at least 5-10 times larger in magnitude than that should be fine. The RFC specified has about j15 КО of 
reactance. A few tums on a ferrite bead will work, as wil an RFC wound on a high-value resistor. Just make 
sure the inductors sel-resonant frequency is far above the frequency of interest so iis sil inductive. It is 
dificult to make an inductor too large at VHF that would upset the circuit that isn't already looking very 
capacitive. 

Lt and the associated C5,C8,C7 capacitors can be changed to put the receiver anywhere you like from high-HF 
to low- UHF. My particular receiver topped-out at 235 MHz with the 120 nH сой (indicating a stray capacitance of 
around 4 pF which is in reasonable agreement With the bandspread capacitor calculations), but could go much 
higher with smaller inductances. 

Putting the radio on 10 metres is an interesting idea, it isn't especially dificult to build a miniature AM 
transceiver using this as the receiver, И you had enough poles on your TR switchrelay you could use the same 
transistor for the TX and RX, even the same tank. Similar ideas were explored years ago when frequency 
stabilty standards weren't what they are now. [уе seen articles describing construction of 2 metre HTs using 
pairs of nuvistors or acorn tubes with free-running LC oscillators on TX and RX, switching around the cathode 
Circuit to achieve either super-regeneration for RX or plate-modulated smooth oscillation for TX. 


29 comments. 
Attachments 
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Circuit Diagram Source | application/postscript | 16.509 kbytes 
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MK484 MW Receiver 2007-03-24 


irements for this pr 
Ж to work every day, 


тузе! 


small size, something smaller than the 
mething with a calibrated tuning dial to take t 
е to build it using only a sin i for the su 


rk out of 
and driving 


basically the single cell "refere: 


ims requir 
lely using the 165 + 62 pF tuning gangs also available from Australian eli 
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CAVEAT: There are what appear to be errors in the original. Those that are changed are noted here. 
Spelling and other obvious errors remain as in the original, 

Оп Page 346: The first double integral was missing the 'x' on the 'x sin и cos v' term of the first argument. 
offi) 

Frank Lofaro gives the 1903 paper this description: 1903 paper on potentials being composed of 
harmonic phase-conjugate scalar pairs. 

He also gives the 1904 paper this description: 1904 paper on EM was 


s being composed of two scalars. 


E. T. Whittaker in Cambridge, "The Electromagnetic 

Scalar Potential," pp. 367-372, Nov. 1904. 

‘Although as much care as possible was taken in its reproduction, no warranty is expressed or implied as 

to the suitability or accuracy of this document for any purpose whatsoever. 

CAVEAT: There are what appear to be errors in the original. Those that are changed are noted here. 

Spelling and other obvious errors remain as in the original 

‘The equation in the middle of page 368 appears to be in error in the original. The "c-square, del-square, a- 
term is missing the superscript 2 on the del in the original paper, From looking at the other 

equations in the group, it seems like it should be squared also. 


Id Due to Electrons by Means of Two 


Concetto R. Giuliano, "Applications of opti 
27-35, Apr. 1981. 

Abstract: Light waves that are, in effect, time-reversed images of their original can serve to restore 
severely aberrated waves to their original state 


phase conjugation," Physics Today, vol. 34, no. 4, pp. 


Dr. Harry E. Stockman, "Plasma-diode experiments," Ham Radio, Feb. 1980. 


GSC-12645, "Precise Phase Comparator for Nearly Equal Frequencies," NASA Tech Briefs, 
Fall/Winter 1981, vol. 6, no. 3, Nov. 1981. 


Dwight W. Batteau and Peter R. Markey, "Man/Dolphin Communication Final Report," Dec. 1966. 
Abstract: Rescarch intended to determine the feasibility of establishing a language, approaching English, 
between man and dolphin, Neurophone like circuit in Appendix-A. 


http://www.eskimo.com/~billb /freenrg/bark.html 


http://www.textfiles.com/bbs/KEELYNET/ENERGY/reply2.ase 
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textfiles.com/bhs/KEELYNET/ENERGY /replytvq.asc. 


htipi/wwnztextfiles.com/bbs/KEELYNET/BIOLOGY)healthl.asc 
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Barkhausen Effect Scalar Detector 
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MK484 Receiver 


The RF circuit was constructed on a small scrap of veroboard and connections made between it, the rest of the 
components using РСВ pins, At this point the smallest grey ABS box from Jaycar was selected as the 
enclosure and the polyvaricon tuning gang mounted in the middle of the lid. А knob was selected, large enough 
for good feel, but small enough to allow a well marked dial to be added later. The adapter hardware fram Doug 
Hendricks KIGDS ОВР Кіз was again used to mate the polyvaricon with the 1/4" grub screw retained knob. The 
RF board was "mounted" with stiff wire on the back of the polyvaricon after its trimmers were set for minimum 
capacitance (a plece of cardboard insulating the track side), and the tuning range customised by removing 
several turns on the loopstick until it covered from about 538 kHz to 1791 kHz - my overshooting the Inductance 
по doubt a result of the distributed capacitance of the windings. The windings were fixed in place with wax using 
a candle and the heat gun. The loopstick was then secured to the underside of the enclosure lid with two blobs 
of 2-part epoxy. 
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With the RF Side of the receiver complete, row came the miare challenging bit, an AF amplifier of reasonable 
performance powered by only a single cell. There have been many "optimised" single-cell headphone amplifiers 
published over the years, most of them heavily using boot strapping and being quite complex with lots of 
transistors and large value electrolytic capacitors, | had no where near enough room to fit such a design, so at 
first | went with a classic two transistor line up that fts on a 4x10 hole piece of veroboard. 


AF Amplifier (Mark 1) 


820p 64 
470n 68k Е 
5k (log) 
470n 
1v5 


2x BC549C 


In this circuit DC passes through the speakers, and despite some careful design to improve its performance 
compared to the similar circuit in the Regenerative FM Receiver, | found its performance fairly poor. It offers 
sufficient gain and undistorted output for a quiet room, but it is completely unsuitable for the kinds of 
environment | wanted to use the radio in, оп my daily commute to work. Its response rolls off at about 15-18 
kHz, and the LF comer is quite good due to the largish coupling caps. From 3 volts up, such a circuit is quite 
Usable. If you put a 1K:8 Ohm transformer in the final collector circuit and modified the feedback a litle it might 
actually offer quite acceptable performance. 


After using the radio with this Mark | AF amplifier, | decided to modify it for better performance. | picked а 


transformer coupled circuit to get the best output possible with the low supply voltage. Unfortunately this meant 
replacing the АА call with an AAA сей to make sufficient room for the audio transformer. 


AF Amplifier кв 


ЁЁ 


4К7 


1v5 | 5k (log) 


2x BC549C 


The emitter resistor bypass on the final transistor is probably redundant, it varies the gain only slightly, you сап 
omit itto save space if you wish. The emitter resistance is important to minimise distortion however. The LF 
corner is somewhat worse than the original circuit, and the HF response rolls off a Ийе earlier, but the result 
sounds quite natural. Most importantly there is much more power gain available, delivering ear-bleeding levels 
at the onset of objectionable distortion. 
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The finishing touches were some labelling using a Dynamo label maker, and the creation of a nicely laminated 
dial for the tuning knob. | used the XYLs Xyron 510 machine to make a piece of cardboard into a sticky-bac 

label which was pasted into place. This was marked with the assistance of the signal generator (and aff-air 
signals). This was then peeled off and a final version made using the original as a template. The final version 
was run though the Xyron machine again using a laminate cartridge to produce a very pleasing glossy result 
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ИБО Alan Yates Laboratory -MKA84 MW Receiver 
Attachments 
title type size 


ВЕ Board Circuit Source | application/postscript | 13.346 kbytes 


AF Board (Mark I) Source | application/postscript | 13.053 kbytes 


АЕ Board (Mark Il) Source | application/postscript | 14.849 kbytes 
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MK484 MW Receiver 2007-03-24 
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MK484 Receiver 


The RF circuit was constructed on a small scrap of veroboard and connections made between it, the rest of the 
components using PCB pins, At this point the smallest grey ABS box from Jaycar was selected as the 
enclosure and the polyvaricon tuning gang mounted in the middle of the lid. А knob was selected, large enough 
for good feel, but small enough to allow a well marked dial to be added later. The adapter hardware fram Doug 
Hendricks KIGDS ОВР Кіз was again used to mate the polyvaricon with the 1/4" grub screw retained knob. The 
RF board was "mounted" with stiff wire on the back of the polyvaricon after its trimmers were set for minimum 
capacitance (a plece of cardboard insulating the track side), and the tuning range customised by removing. 
several turns on the loopstick until it covered from about 538 kHz to 1791 kHz - my overshooting the Inductance 
по doubt a result of the distributed capacitance of the windings. The windings were fixed in place with wax using 
a candle and the heat gun. The loopstick was then secured to the underside of the enclosure lid with two blobs 
of 2-part epoxy. 
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With the RF side of the receiver complete, row came the miare challenging bit, an AF amplifier of reasonable 
performance powered by only a single cell. There have been many “optimised” single-cell headphone amplifiers 
published over the years, most of them heavily using boot strapping and being quite complex with lots of 
transistors and large value electrolytic capacitors, | had no where near enough room to fit such a design, so at 
first | went with a classic two transistor line up that fits on a 4x10 hole piece of veroboard. 


AF Amplifier (Mark 1) 


820p 64 
470n 68k Е 
5k (log) 
470n 
1v5 


2x BC549C 


In this circuit DC passes through the speakers, and despite some careful design to improve its performance 
compared to the similar circuit in the Regenerative FM Receiver, | found its performance fairly poor. It offers 
sufficient gain and undistorted output for a quiet room, but it is completely unsuitable for the kinds of 
environment | wanted to use the radio in, on my daily commute to work. Its response rolls off at about 15-18 
kHz, and the LF comer is quite good due to the largish coupling caps. From 3 volts up, such a circuit is quite 
Usable. If you put a 1K:8 Ohm transformer in the final collector circuit and modified the feedback a litle it might 
actually offer quite acceptable performance. 


After using the radio with this Mark | AF amplifier, | decided to modify it for better performance. | picked а 


transformer coupled circuit to get the best output possible with the low supply voltage. Unfortunately this meant 
replacing the АА call with an AAA сей to make sufficient room for the audio transformer. 


AF Amplifier кв 


ЁЁ 


4К7 


1v5 | 5k (log) 


2x BC549C 


The emitter resistor bypass on the final transistor is probably redundant, it varies the gain only slightly, you can 
omit itto save space if you wish. The emitter resistance is important to minimise distortion however. The LF 
corner is somewhat worse than the original circuit, and the HF response rolls off a little earlier, but the result 
sounds quite natural. Most importantly there is much more power gain available, delivering ear-bleeding levels 
at the onset of objectionable distortion. 


htptworavk2zay nevarile 6 


Ол Alan Yatas' Laboratory - MK484 MW Receiver 


The finishing touches were some labelling using a Dynamo label maker, and the creation of a nicely laminated 
dial for the tuning knob. | used the XYLs Xyron 510 machine to make a piece of cardboard into а sticky-backed 
label which was pasted into place. This was marked with the assistance of the signal generator (and aff-air 
signals). This was then peeled off and a final version made using the original as a template. The final version 
was run though the Xyron machine again using a laminate cartridge to produce a very pleasing glossy result 
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snos Han Yates! Laboratory MKAB4 MW Receiver 
Attachments 
title type size 


ВЕ Board Circuit Source | application/postscript | 13.346 kbytes 


AF Board (Mark |) Source | application/postscript | 13.053 kbytes 


АЕ Board (Mark Il) Source | application/postscrpt | 14.849 kbytes 
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More Beacon Work 2008-06-29 
Beacon Transmitter 


| put the B0 metre CW beacon into an А ко quite well shielding the unit f 
having been made to decouple the DC input feed. With a dummy load the signal в hardy dats 
held in place with double 


better than expected despite no effort 


table acrass the room. The boards are 
fed foam tapa, short wires connect ia the tin for grounding where required, power comes in via an RCA 


Antenna Work 


Previous quick experiments with a ferrite base-oading inductor were reconsidered when | felt how hot the inductor was getting. Almost 

all the transmitter po the core! Calculations and common sense about high inductors suggested | needed 
Volumes 1 just didn't hava in stock, во an order was placed for mal 

ing 0.5 mm wire lose-wound on a piace of 2 

в a process that requies much patience, my hands wher 


ie. in ihe meantime | wound a 
m OD conduit Neatly hand-winding 150 ture without a winding о 
ra cramping at tha end of tha job. The selfresonance frequency of the ductor 
is abou! 10 MHz (confirmed with my suner rege: dipper), the aspect ratio was chosen to minimise sel capaci ol ha сой wa etl 
having a reasonable Q, wi "square" cos Оеп have beter û for tha same wire gauge they have more selt-capacity and hence а 
lower SRF and peai-O frequency. This inductor has a O-paak estimated near 2 MHz, во itis being operated non-optimally. Not being 
зрасв-иоипа and in fl contact with the former isthe largest ining factor, 
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antenna performance 
cording ha made atr he indu 


c over of the smal trimmers on the back 
f carbonisation in the in faut that only appears 
approached and the igh enougt trimmer insulation was ca 
trimmer po ant rom minimum reducing the oncentaton curing the 
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Сите Recoil Lload Агай Сат 
aa mm Км wd 
50 T Rgnd 


> 


"Matching Network" "Tuning Network" "Antenna" 


Essentially the antenna appears as а small capacitance (Cant - 10-30 pF) in series with a resistance which is composed on a small 
чаша which models actual signal radiation (Rrad) and a larger value that models ne asses inthe ground system (Rand) Tha сой has 
is losses modelled as a resistance as well (Reol). but basically tha entire system resistance appears lumped together once Cant is 
tuned out by Lload [and Clune, which acts to reduce Lload and/or Cant). This total antenna resistance must than be matched back lo 
ош ransmitter output load resistance, 50 Ohms in this case. Tha inducive part of the L-matching network could be absorbed into Load 
bul decided nat to do this enabling each section to be tested separately. 

Matching is important because the fiters and output devices in the transmitter wera designed to operate with a 50 Ohm resistive load, 
‘aflectng smalar resistances (or more pathological reactive impedances} back into the transmitter can make it pul toa much current 
‘destroying its output devices or cause f to generata spurious signals. Larger resistances are fairly safe wih tis particular design, i just 
{ends о poorly load the unit and result in very iie output power. Especially bad is Inductive reactance which сап result in resonances 
în the ouput stage and frequency multplicalan prafeentally producing higher harmanice resulting in overheating - Uv is unfortunately 
Sasy to achieve with the L-malch feeding scheme and happens close fo (he optimal resistive match because ofthe sharpness of ihe 
tuning. 

Two diferent feeding schemes have been trialled: initialy my rusty ened half-wave antenna matching unit was used instead of an L- 
network. having just sufficient range ta match the moderato resistance (hundreds of ohms) of the resonated antenna. Moro recent work 
involved careful measurement of he antenna resistance at resonance (naar 300 Ohms) and dasign ofan L-network to match this to SÙ 
Ohms (5 uH inductor and 330 pF capacitor in a low-pass configuration) А pair of 10 uM Ohmle chokes in рага! were used and a 
‘svar teflon capacitor rom the junkbox, network Q is around 22 so the values and component performances aren't especially critical. At 
‘resonance не Г sean locking inta the matching network is < 0.18 which а VSWR betler than 1-45:1 

The 300 Ohm resonant load resistance figure suggests very high ground losses (Rand), am using the cast ron sewer hack-vent of my 
bulking as a ground system. it may not be well banded at each joint. The radiation resistance is estimated to be in the 1-5 Ohm ragion 
Tor is length of wire, so the total system efficiency is 1.7% al best and perhaps as litle as 1/3 of а percent! Radiated power is therefore 
în the 450 uW~2.5 mW ragion ignoring mismatch and any other lasses 1 cant quantity. 


Enough to say tis geting out very well at present, better antennas are in the works though. 


type E 
Actenna Network Ско Source | application/pastscpt | 12276 kbytes 
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2010-05-12 


Checking eBay the other day | found a 3-band consumer radio t for $5.48 AUD. Naturally 
enough | ordered to check out. The shipping was about landed. Apparently you can also order it direct from 
the Sintek stare and get free shipping. The uni is “Kale” brand, model designator "BC-R30", Isa lile physically larger than th 

= product, with 2 УНЕ FM bands and MW. Turn-the-dal tuning, covering 64-86 MHz, 86-108 MHz and 530-1600 


воде, pulls about 17 mA quiescent on all bands and features a rad LED power Indicator. thas a small 
с antenna, a fron-panel speaker and a 3.5 mm sterea headphone jack. Tha F tor is only manaphani, bu 
Sport Ears unit (an лу cheap radios) the actual socket Is wired lo support stereo headphones not ће mono. 


of years gone by. Unlike the AFL Sports Ears unit Ке dial indicator ls easy to read, and even at full (ear-splting 


as very lle distortion, The unit does not come with вагрһапез, one must provide their own И they де 
front panel speaker offers flexibility that none of the Sports Ears range have - perhaps by design. One could say so ав not lo 
annoy near-by fans in the stadium, or perhaps because of ts mitad practically п the noisy stadium environment. Less charitably. 


io minimise costs and encourage more sales 
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ty than the ceramic fitorod quadratura detectar syst 


Ears unit As supplied | found the mute circu annoying, во | changed RE to 


capturing effec ofthe FLL demodulator annoying, and prefer the smoother tuning of other architecture FM discriminators. That sald, 


the un е апа more than adequate far the task, even with the тиа unmodi 


0072 


chip (а cona af the TA 


vaguely similar 1o the old TDA7000 low 
в aimed at the very ch е FM broadcast receiver market. It provides 
and features scan/resel varactor or turn-the-dial polyvaricon tuning wi 
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‘WRG URIGEE во CCTEAZ SL 455 RHE TF TEE FE ТБАТОВВ ЭЗ 35 RF Sir aid FEF Fr W8 CO TOTS WORS dil a 
the RF frequency as а TRF receiver. Tho drawback is absolutly pathetic selectivity, especially withthe fairly por О of he loop- 
sick used. One can hear 281 702 KHz across most of the band for example, even under some of the weaker stations towards the 
{op of the band. 


Indeed, this receiver is bil for a price and it shows iL There is litte else you could remove and stil have a functional receiver. The 
genuine Sports Ears uni has a technically much more advanced architecture, especially on MW where iis а single-conversion 
Supamet and uses a ceramic fiter for much better performance, The BC-R30 has по IFT cans or ceramic fiters n i at allin fact 
‘nly trae inductors, Ina wo VHF LO tanks for tha two FM bands and the MW lacp-stick antenna, here в по frontend track-tuning 
тапк on VHF! This is а "feature" of such minimal AM/FM receivers which minimises Ihe production casts and simplifies te factory 
alignment requirements. 


The lack of atracktuned front-end means the FM delector wil also harmonically detect out-of-band transmissions. For example, on 
"he "SCH" band, сап easily hear TV channel 7 audio (187.75 MHz) near he bottom ofthe dial "64°. this is a 3rd harmonic 
response: LO = (187.75 - 0.07) / 3 = 62.56 MHz. (| confirmed this by listening 1o the LO using my VR-500, the LO being locked to 
"ho RF signal by the FLL is WBFM modulated by tho signal being received) This harmonic mixing is either a feature br а major 
limitation depending on what you want t listen lo. For Ihe 70.2 МНЕ Sports Ears channel fe harmonic spur and Image responses 
aro їп sparaly populated regions of the spectrum and wil kal cause no problems. 


ЭШ, nono of these limitations of the BC-R50 make the Sports Ears recelver look Ike a great deal. The Sports Ears receiver costs 8 
times more than ВС-ЯЗО At last with Sports Ears you are geting a real superhet with falrly good selectivity. Is arguable that 
fred "UMPS" tuning is also preferable as you do not need to retune, and сап flek between your favourite FM staan and UMPS 
easily. The Sport Ears racaivar also pulls a lia less currant, sa is batteries wil last somewhat longer. That said, the BC-R30 is 
le usable f you don want o buy е genuine product 


The big feature af the BC-R20 is the TDA2E22 audio amplifier, Even al only a 3 vol supply | can deliver several hundred milivatis 
‘of audio at very low distortion. That combined withthe fron-panal speaker and better treble response makes the BC-R30 a prety 
ico radi for casual use, espacial as t covers рап of the VHF TV band, and for the price s fairly competitive to fe Digitor/Teosun 
‘ceiver available from Dick Smith 1 suggested as another aliemative. 


Converting a Common AM/FM Radio 


For comparison purposes, | picked up a $12 AUD "Sansal” AM/FM radio at Hot Dollar in Cronulla, It is a fairy bulky unit, has а 
monophonic earphone socket, and a really pathetic dial scale pointer thal sometimes sticks, Itunes Ine usual 88-108 MHz and 530- 
1600 kHz bands, Н has a belt-cip in addition ta the lanyard shared by the other receivers and runs from two AA batlorios making ita 
bik cheaper to feed although И pulls about 20 mA quiescent despite having по power indicator LED. There arena screws holding the 
shell together, just rather fragile moulded clips. 


Inside that extra $5 shows, Ino radio is arguably better engineered than the BC-R30. is based on the SA2003 (a ТА8164 clone) 
This chip implements a fuli superhet AM/FM receiver with AM AGC and a quadrature detector for FM. Tho implementation utlises 
"racictuned circuits for both bands and ceramic fitersiquad network. I just happens 1o usa the TOA2822 audio ampli, Why it only 
has а mono earphone socket despite a dual-channel ampifler is а bit of а риге. 
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The MW selectivity is provided by the 
provement over Ie ВС 8308 MV 


For VHF WBEM the ceramic quadrature network based detector is actually a Ile touchy to tune compared to the LC quadrature 
network detector in tha Sports Ears receiver am unsure fe ceramic Е filer раз Бала does nol exaclly correspond la Ih 
ceramic quad network or d the filer itself is а ite Lao narrow, bul distortion on develo peaks is noticeable unless tuned exactly on 
frequency with a strong signa Despite the locking effect of the FLL in the BC-R30 | think | prefer йз delector for overall qualiy of 
ecovered modulation wit less than precise tuning. 


fitr and is fairly similar to the Sports Ears receiver. Needles 


Anyway, conversion was a simple affair. Although I had hoped there would be enough adjust 
was nol the case, I was forced to replace the oscilator and front-end tanks. | replaced the LO coll with a 5 turn ono (5 tums on 5 
mm ID, 700 ит tinplated Cu wire) and replaced the pair of bandeat caps (an 20 pF and 30 pF) witha single 56 pF capacitar. For 
the front-end tuned circuit I replaced the сой with a smiar -turn со! and needed about 10 pF extra capactance across the existing 
gang + bandset cap to place 70.2 MHz mid-dial. The tum spacing was tweaked with the tracking timmers at mid-swing. The 

sulting receiver works ust fine, but doesnt quite trackune property. This Is of no consequence for use with just Sports Ears, and 
"did nat believe it was worth th effort to unsolder and measure Ine palyvarican properties lo compule a L & C solution lor near. 
perfec tracking. 


strange in the existing calls this 


When | said "rival affi in my previous article, I may be exagerating a Ше. Without test equipment, especial a signal generator 
and frequency counter this task would have been prety daunting, especial f you want to preserve proper rackluning or add 
band-switching, | found my wavemetr and lone dipper especial helpful for this realignment, more so when | got completely lost 
апа couldnt sniff enough LO energy to drive he counter properly 


A Signal Generator For Testing 


In order to 


aly test receivers and converters for the Sports Ears frequency | built a simple test source. It is carefully shielded with 
a fairy weak output power and Internal PSU so the signal сап be attenuated to vary feeble loves for sensitivity testing. When 
terminated in a dummy load the signal is undetectable near unit Despite по special precautions being taken with the AF connector 
ling lo prevent RF leakage, very tle escapes there, Originally an internal AF oscillator was planned, but was found la be 
unnecessary and the socket added to allow a range of audio sources to be used for testing. 


00 Alan Yates -AIl Rights Reserved. 
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As you can soo, İt has no output low-pass filter and matching. tis rather inefficient, puling about 1 Watt DC. The multiplier stage is 
very coarsely tuned and the ошри is not very pure, but it works far higher power testing with external clean-up gear 
Attachments 

tile type 3 
УНЕ WBFM Signal Generalor Сга! Diagram Source | applicalonipastecript | 15.001 Kbytes 
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Multimeter RF Power Add-On 2007-09-09 


Being able to quickly measure RF power from -10 dBm to + 30dBm is extremely useful. This simple 50 Ohm load 
with inbuilt diode peak voltage detector fits the bill. Unfortunately it must be calibrated carefully and isn't direct 
reading, but a simple table of Voltage or Current measured to delivered dBm can be constructed and kept near the 


I wrote a shor ım to generate a table of the Voltages, RMS, Peak and Peak-to-Peak that represent -20 dBm to 
+30 dBm. The formulae might be simple, but the table is useful for ball-parking, and was used to calibrate the meter 
at DC. 


Calibration at DC isnt perfect, RF will read slightly differently as the dynamic properties of the diode vary. However it 
is extremely easy to just dial Up DC voltages on your bench PSU and write down the corresponding reading on the 
multimeter. 

Ifyou use 75 Ohms more than you use 50 you might build and calibrate yours for that impedance. The load 
resistors will tend to dominate the frequency response, but the detector itself does affect the high-frequency return 
loss. The resistors and layout | used are only really suitable to low VHF, but for my immediate uses that is sufficient 


Build yourself a diode probe too (there is a 470p chip capacitor hidden under the wires). 
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Unlike the power meter the diode probe is designed to only load the circuit very lightly, measuring the peak RF 
voltage at the point under test. As the impedance of the particular point in question will vary it can only use used for 
relative measurements so there is litle point calibrating it 


Notes 
The diode is а 1М5711 


The 10 nF capacitor directly across the meter plugs is to prevent RF from upsetting the meter (smaller values using 
ceramic or chip caps might be more appropriate at higher frequencies). The budget meter show is actually very 
resistant to RF interference compared to some of my other multimeters, my old DSE Q-1418 did not ike the RF at 
all once mare than a few Вт was delivered. (Meter show is a Jaycar QM-1500, about $8 AUD. For the price you 
тау as well just dedicate one to this service.) 


The 1 КО resistor in series is to limit short-circuit currents to something that won't zap the diode. It is small enough 
to be effectively ignored when looking at the peak voltage with the high input resistance of a modern multimeter. It 
also allows you to use a current measurement instead, either with a mechanical VOM or bare meter movement, or 
with the multimeter. Your multimeter might work better in this mode. It can't hurt to produce а calibration for current 
ioo, so you can compare the measurement of voltage and current if something looks weird, (Le. If you have your 
doubts about RF upsetting the meter due to an unexpected resonance.) 


4 comments. 


Attachments 


title type size 


RF Power Table Generator Source in PHS | text/plain | 1.082 kbytes 
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MW Regenerative Receiver 2006-08-06 
This radio is based on the Moorabbin Receiver. Tho Regenerative detector is basically identical, however the audio stage in 
the original radio is dependant on a transformer that is now qute expensive in Australia. | also beleve tho gain of the original 
audio siage В insuficient for comfetabe stening with weak signals, 
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The audio pre-amp stage is biased to 750 uA. It is somewhat noisy. Metal fim resistors and a transistor with lower noise and 
batter gain at a lower collector current would perform better. (Try a BCSS0 or BC549C.) However, tis simple and works quite 
well You сап increase the 10n capacitor in the collector to гой-оН the HF response earler И you find the audio a lite nn. 
(Doing so wil also kil off much of the noise the stage produces. 

affar, biased to 3.5 mA standing current. The DC passes through the speakers, 
this might be considered undesirable, but is safe at such a low level. Like all such primitive circuits | suffers from positiv- 
‘going amplitudo distortion as tho beta of the device changes with its collector current. | experimentad with a current mirror to 
prevent this, the distortion was almost completely eliminated, but at the expense of two more transistors and more than twice 
the supply current draw. As this device is powered by a SV battery and | wanted an extremely simple device | elected to use 
the simpler output stage. The distortion is quite small at "normal" listening levels and is basically a non-issue. 

You might like to uso something similar to the audio output stage from the VHF regenerative receiver instead. 


The device was built into 250 mi Decor brand Polypropylene kitchen container with a friction-fit li 


Tho audio "poweramp" is a simple class 
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The circuit was bull point-to-point on a sample swatch of Formica (the kind you find in hardware stores) superglue was used 
to glue down the 3.5 mm stereo headphone jack. the transistors, and several capacitors, ging it sufficient оиу. The ferrite 
rod (Javcars old short опе) friction ts inside the top of the box surprisingly well The tuning and regeneration control caps 
and the power switch аге mounted on tha removable id. The headphone jack and Из attached Formica board bolts lo the box 
Side, with some foam padding under the board, securing iti place. The 9v battery is simple hold In placa with a small block of 
foam when the id в closed. 
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‘Two banana jacks form the extemal antenna connections, this was done almost аз an after though, tha radio is more than 
sensitive enough for local listening with just the loopstck - in fact wth an external antenna you may need to modify the AF 
stage to have a volume control, reducing the regeneration to control the audio volume compromises the selectivity, which is 
‘especially important when you have strong signals lie an extemal antenna can give. 
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impedance supplies (ike flat 9 V batteries!) The biasing of the AF stages can be modified to work virtually right down to 1.5 V, 
but at much less than 4.5 V and performance ofthe RF stage drops. It is definitely possible to make the radio run of a single 
alkaline сөй, but two or тоге are easier to work with. 


Usage Experience 


Tho radio really needs a true RF AGC for casual listening. It ls a good radio for beginners to build. Itis easy to get gaing, 
simple and fun. However, compared to an equally simple MK484-based circuit, ts very unpleasant о use pedestrian mobile. 
Оп foot ar оп a bus the huge variations п signal strength leave you playing the regeneration control. There is a particular spot 
оп George St Sydney that 2BL 702 kHz absolutely blasts in at (right at World Square. 1 don't know why, perhaps it has 
Something to do with the height of he world square building, li may be resonant? 


The radio в completely unshielded. Mobile phone radiation goes straight through the receiver and blasts you in the ears. Its 
Quite painful when someone calls you and the mobile in your pocket starts actively radiating. | suspect some careful (епп of 
the headphone lina would help a lot. However, Ive noticed that the amount of RF noise detected changes as you lune the 
radio, probably the Internal wiring being tuned as the main gang capacitance changes. ILis extremely annoying and makes the 
radio basically unusable on the Ferry in the afternoon were lots of people are calling thelr partners lo arrange dinner, alc. 

TV transmitters, CFL and RFL bulbs, naval radars, repeaters, computers, in fact just abo, 
ihat wil get into this radio and be detected If you arent carel This Is however quite nter 
is instructive, fal times a itle deafening, 


everything electronic radiates RF 
sting, listening to all this RF smog 


Alte shielding would go a long way. Peter Parker wams against using а metal box, however if I bull the radio again Га 
definitely use a Aluminium box. The loopstick could be placed outside ina plece of Aluminium pipe with a slot cut In it to form 
ап electrostatic shield, but not a shorted-tum. Alternatively the entire box could be slotted and the loopstick mounted inside. 


Attachments 
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MW Regenerative Receiver 2006-08-06 
This radio в based on the Moorabbin Receiver. Tho Regenerative detector is basically identical, however the audio stage in 
the original radio is dependant on a transformer that is now quite expensive in Australia. | also beleve the gain of tha original 
audio stage в insuficient for comfatabe listening with weak signals, 
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The audio pre-amp stage is biased to 750 uA. It is somewhat noisy. Metal fim resistors and a transistor with lower noise and 
batter gain at a lower collector current would perform better. (Try a BCSS0 or BC549C.) However, tis simple and works quite 
well You сап increase the 10n capacitor in the collector to гой-оН the HF response earler И you find the audio a lite nn. 
(Doing so wil also kil off much of the noise the stage produces. 

affar, biased to 3.5 mA standing current. The DC passes through the speakers, 
this might be considered undesirable, but is safe at such a low level. Like all such primitive circuits I suffers from positive- 
‘going amplitudo distortion as tho beta of the device changes with its collector current. 1 experimentad with a current mirror to 
prevent this, the distortion was almost completely eliminated, but at the expense of two more transistors and more than twice 
the supply current draw. As this device is powered by a SV battery and | wanted an extremely simple device | elected to use 
the simpler output stage. The distortion is quite small at "normal" listening levels and is basically a non-issue. 

You might like to use something similar to the audio output stage from the VHF regenerative receiver instead. 


The device was built into 250 mi Decor brand Polypropylene kitchen container with a frdcion-t li 


Tho audio "poweramp" is a simple class 
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The circuit was bull point-to-point on a sample swatch of Formica (the kind you find in hardware stores) superglue was used 
to glue down the 3.5 mm stereo headphone jack. the transistors, and several capacitors, ging it sufficient оиу. The ferrite 
rod (Javcars old short опе) friction ts inside the top of the box surprisingly well The tuning and regeneration control caps 
and the power switch аге mounted on tha removable id. The headphone jack and Из attached Formica board bolts lo the box 
Side, with some foam padding under the board, securing iti place. The 9v battery is simple hold In placa with a small block of 
foam when the id в closed. 
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Two banana jacks fom the extemal antenna connections, this was done almost аз an after though, tha radio is more than 
sensitive enough for lacal listening with just the loapstick - in fact with an extemal antenna you may need to modify the AF 
stage to have a volume control, reducing the regeneration іо control the audio volume compromises the selectivity, which is 
especially important when you have strong signals ike an extemal antenna can give. 
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Impedance supplies (ike flat 9 V batteries!) The biasing of the AF stages can be modified to work virtually right down to 1.5 V, 
but at much less than 4.5 V and performance ofthe RF stage drops. It is definitely possible to make the radio run of a single 
alkaline call, but two or тоге are easier to work with 


Usage Experience 


Tho radio really needs a true RF AGC for casual listening. It is a good radio for beginners to build. itis easy to got going 
simple and fun. However, compared to an equally simple MK484-based circuit, ts very unpleasant о use pedestrian mobile. 
Оп foot or on a bus the huge variations п signal strength leave you playing the regeneration control. There is a particular spot 
оп George St Sydney that 2BL 702 kHz absolutely blasts in at (right at World Square. 1 don't know why, perhaps it has 
something to do with the height of he world square building, it may be resonant? 


The radio в completely unshielded. Mobile phone radiation goes straight through the receiver and blasts you in the ears. Its 
Quite painful when someone calls you and the mobile in your pocket starts actively radiating. | suspect some careful (епп of 
the headphone lina would help a lot. However, Ive noticed thal the amount of RF noise detected changes as you lune the 
radio, probably the internal wiring being tuned as the main gang capacitance changes. ILis extremely annoying and makes the 
radio basically unusable on the Ferry in the afternoon were lols of people are calling thelr partners lo arrange dinner, atc 

TV transmitters, CFL and RFL bulbs, naval radars, repeaters, computers, in fact just abo, 
that wil gat into this radio and ba detected If you arent careful. This is however quite nter 
Is instructive, If al times a itle deafening 


everything electronic radiates RF 
sting, listening to all this RF smog 


A itle shielding would go a long way. Peter Parker wams against using a metal box, however i! buit the radio again Га 
definitely use a Aluminium box. The loopstik could be placed outside, in a place оГ Aluminium pipe witha slot cut in itto form. 
ап electrostatic shield, but not a shorted-tum. Alternatively the entire box could be slotted and the loopstick mounted inside. 
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Alan's Lab е 


me and nîy geeky hobbies Home Twitter YouTube Calculators. 


My Pirate Radio Station 2000-03-25 


Some years ago, when | was still in high school, | decided to start a radio station. Just a few watts, 2 CD 
players, a mic or two, and a mixing desk. Not content with mono operation, | hacked a stereo multiplex, which 
Was probably a mistake as weak signals get noisy faster with stereo. Stil, it was а lot of fun, | was never caught, 
and i learnt a lot from it 


А the time, the call sign 2 HOT FM was not in use in Sydney, neither was the frequency of 94.5 MHz. This | 
believe is no longer the case. Now days | could probably get a community low-power licence from the ACA, but 
in those days af the SMA no such provision existed. 


The Hardware 


Bits of the transmitter and studio have gone astray over the years. | sold the mixing desk when other interests 
took my fancy, | believe | got about $200 for it and purchased a CB with the cash. | still have the mics and the 
RF gear, | used 2 radio mics, one for me, the other for quests. 


The exciter was composed of a VCO and buffer, plus a 3 stage amplifier. The VCO has been stripped out for 
other projects (it worked very well for its simple design, it still rocks actually) the three stage amplifier is show 
here. 


The VCO board connected to the power rails and the MPX signal input (the BNC connector) the buffer output 
fed into the frst stage of the amp. 


The 200 mW output of the exciter was fed by coax into a 2 W amp. The output device in this amp was grossly 
under-speced for the abuse | gave it | blew them weekly, but at about $3 each it was affordable. 


The antenna for the station was a 5/8th wave vertical fed over four 1/4 wave radials, It made a good match to 
50 ohms, and was fed using a few metres of RG-58. The physical suppor for the antenna was a combination of 
а potted plant, the balcony roof fascia and a length of nylon rope tied to the balcony railing. 
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TRE RF ЗУЕВ aS à FOIE Was 
terrible, it had to be tuned carefully to 
avoid parasitics that would otherwise 
take out TV reception for a block. Ive 
learnt much about RF engineering 
since then and cringe at how primitive. 
it was, but it did work quite well 


Once it was all tuned up and working 
the station was heard for several 
kilometres at full quieting. The fringe. 
zone extended across most of the 
metro area. My QTH is on the south 
side of hill direclly over water, VHF 
DX heaven, at least towards the south. 


What We Played 


Well, we are talking about the 905, so, 
90s music 


1 can't remember what our exact 
programming was, but every Friday 
would invite anyone | could (mic shy or 
not) over as guests for the broadcasts 
This must have been quite amusing to 
listen to, and probably refreshing compared to the usual dribble commercial stations air on Fridays. I stil have 
at least one analogue tape recoding of "The DJ Crew" sessions, | should digitize it before analogue technology 
disappears completely 


We were far from professional, but a great time was had by all. After a few months we even had a phone patch 
going (even mare laws brokenl), which became a feature of the Friday programs. 


‘Somewhere along the way | got a girlfriend (perhaps the radio station helped a bit with that! -) got into CB radio, 
and had to attempt to study for the HSC. The radio station got less and less attention, and fell into disrepair. The 
Fridays stopped and it was largely forgotten, until | dug out the hardware and took some photos for this page. 


9 comments. 
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Desiring a simple way to 
quickly measure 
inductances in the 10s and 
100s of nanohenry 


VHF work, I was inspired 


VKGXU's d 

Inductance ‘Bridge’ for 

Small Coils. The circuit is 

published in Volume 2 of 

his excellent series of 

books "Radio Projec 

the Amateur| highly 

recommend you purchase 

all three volumes, they are 

great books, | picked up 

ту copies from the recent. 
ong Field Day. They 

ап be obtained through 

the WA 

1 don't know why he calls it 

bridge, itis rather а 

resonan but the 

пате probably come: 

from its relation to his 

other true-bridge 

inductance meter for 

micro-Henry coils. Му 

implementation is only 

very slighty different to 

Drew's, and functions in 

exactly the same mann 

Тизе a 44.7 MHz TTL 

scilator package, as | 

had some in the junk box. (I actually s ıt with 80 MHz, but 

wanted to measure, with the Lx connection shorted with a рі 

middle of the range and its measurem 


for 


| also used a "polyvaricon' st citor, lacking a suitable air- 
lean-up resonator values pi [^ gn frequ 
the Lx connector, I was concemed this would limit йв range. 
more expedient than binding posts 
constructed on a piece of unetched PCB board and mounted in a die-cast Aluminium box which 
y black. Four AA cells provide the power supply, the TTL oscillator can is run at the full 6 volts, 
p it within spec, it gets warm but doesn't seem to mind. 


The circuit 


lion is made with 
a fragment of minimum inductance 


apabiity. 
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логоа an Yalee! Laboratory -Nano-Henry Inductance Mater 
nH Inductance Meter 


Based on "nano-L" 
Drew Diamond VK3XU 


300nH E] 
9 turns 
1P т50-6 
44.7 
MHz 
2257 7 
4-249 1600 1-140p— ру 15711 
Usage 


To use; one connects the inductor to me measured, switches on the unit and sweeps the knob searching for peak 
brightness of the red LED. The tuning is fairly sharp with moderate-Q inductors, and the peak is generally very 
‘obvious, a few degrees off the peak the LED will be completely extinguished. 


Calibration 


Building the urit is quite easy, but to make it а practical instrument it must be calibrated. You can probably use 5% 
‘chokes for the top of the range, but commercial inductors towards the bottom of its range are rare or SMD-only 
devices, 


To calibrate mine | decided to construct a series of calibration inductors of fairly high accuracy, a challenge that 
‘exceeds that of building the unit by an order of magnitude! 


Having 100p capacitors of fairly high accuracy and stability, | sat down with my LC resonance calculator and came 
up with resonant frequencies for a geometric series of inductors, resonated with 100p and 400p. As | can measure 
frequency and capacitance іо within about 1% this gave me a way to trim my inductors to the desired values with 
accuracy beyond what the meter needed. 
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Ол 


1 choose Т50-6 cores for the larger inductance values as they offer the best stablty/Q/price trade off. The material 
is suitable for the VHF test frequency, and has a fairly low thermal coefficient. Tx-7 (white) cores are better but 
much more expensive - | save them far VFOs. А 750-10 core was used for 200 nH, but | may replace this with a 
air-core inductor as | am unimpressed with its mechanical stability. Values below 200 nH were all air-core, wound 
with stiff tinned copper wire. All coils were dipped in wax once trimmed to stabilise them. Some experimentation 
was performed with enamelled wire on soda straws, but the stability was inferior. Repeatability of sub-150 nH 
inductors is somewhat challenging, even when waxed to a core and the lead length carefully controlled 


“в 
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The testing jig in the picture above was specially constructed for the calibration exercise. It allows a trimmed 100p 
or 400p to be switched across the inductor under test. The signal generator is used as the frequency source, 
measured with a high-resolution frequency counter than has had its reference zero-beaten against WWVH 
recently. A CRO or VOM is used to detect resonance, measuring the DC voltage generated by a charge pump. In 
principle it works а lot like the meter itself, except the capacitance is fixed and the frequency variable. 


Inductance Measuring Jig 


1р5 1р5 2х 1N5711 
Signal и __ 2-24 


|| 
E T E - 
па 1 300p Ш DC Out 
п 


50 


T тооп 


rw 


100р/400р 


To use, опе hooks it up to the detector and signal generator, then measures the capacitance seen across the Lx 
terminals while trimming it to precisely 100 pF or 400 pF. The capacitance meter is then exchanged for the 
inductor under test and the signal generator swept to find the resonance peak. Note that in some situations 


rearranging the circuit to use series resonance would be preferable. One would then tune for a null, which is 
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‘generally a better proposition anyway, but l'Used parallel resonance for all my inductors and had litle problem 
achieving high repeatability. 


How precise is all this? | am not sure, but | estimate at least 5% with careful use, if not better, as long as you are 
well below the self-resonant frequency of the inductors. 


The testing jig is a useful gadget in its own right, and is usable across a wide range of inductances, it cant hurt to 
build something similar yourself. Use NPO capacitors of good quality and their values should be prelty close, even 
without the abilty to measure capacitance. The distributed capacitance of my particular jig was 4.6 pF, so even. 
untrimmed itis stil fairly accurate, 


1 comment 
Attachments 
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Negistor Applications 2008-02-29 


The "Negistor" is а favourite toy of the Free-Energy Freaks. (More charitably known as the Over-unity 
Experimenters) Unfortunately most over-unity experimenters don't seem to grasp the conceptual difference 
between power, voltage and current. Neither do many seem to understand that average power is an integral 
апі most test equipment is not true RMS, and that even true RMS multimeters have bandwidth limitations. Build 
something that will indefinitely deliver more DC power than what it receives from all sources and I'l start taking 
you seriously 


Anyway, enough OU-bashing, the negistor is a common NPN transistor, biased with its emitter more positive 
than its collector and the base open-circuit. Most signal transistors break down at about В volts in this mode and 
in the avalanche region exhibit some negative resistance. Negative resistance is nothing magical of course, just 
а non-monotonic region in the device transfer function, but it lets us build somewhat exotic looking oscillators. 


tan 


Negistor Oscillators 


By placing a tank across the negistor, oscillations up to about 1-2 MHz can be achieved. Even just placing a 
capacitance across the device will cause oscillations, the circuit functioning somewhat like a NE-2 Neon 
relaxation oscillator. 


РҮ2ОНН utilises this curious circuit as а ВРО oscillator! This ingenious application inspired my interest in the 
circuit, especially after | realised И could produce pretty linear sawtooth ramps. | was hoping to use it as ап 
minimal component external quench oscillator, but the output is very small in amplitude and a unijunction 
oscillator is better suited. With amplification it could be used as a simple sweep generator instead of a 
unijunction, NESS or Op-Amp circuit. 

The most immediate application | could think of is a simple sidetone oscillator for ОВР rigs. Most QRP rigs are 
powered from 12 Volts, so the supply voltage is sufficient, and the resulting circuit has quite a low parts count. A 
piezo squeaker is used to actually make the noise, and just three other components are needed, four if you 
include а kayline diode and maybe five for a shaping capacitor to soften the edges. 
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Delux Negistor Sidetone 


trol if you wanted. 
ise you can just ca 


You could add a 1 
path instead of via а реге 


might like to pipe the sidetone out via the RX AF 
е couple it into the AF amp input. 
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10018 Alan Yates Laboratory - Nagiator Applications 
‘Anyway, It Works: Ii Siniple, IF kinda exotic: Possibly the weirdest code practice oscllator you might ike 16 Bud 


ко, 
Demo Video 
(741.605 kbytes) 
Notes 
+ Try using the piezo capacitance alone for optimum 2-component minimalism. 
* Base voltage affects its properties, one negistor oscillator can FM another... Siren applications? 
* Some transistors work much better than others. | found an old BC109 that worked quite wel 
* Сап you make a regenerative receiver by puting a variable vo resistance in the tank and tuning it for 
near-zero affective resistance? 
9 comments. 
Attachments 
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search. 


ок 
bout fa 
itle inverter wil run 


itage 
ctor when 


LED, with 
bout 75 


n flasher | have 
ised the same Har 
nstead wound it on 


eon quite well from a 3 
supply, but adding a rec 


bright flashes. Е 


former is the modal available from 
the primary is wound over that with thicker 
wind 400mm of bifilar 0.2mm winding wire onto the соге 
about 800-1000mm of wire, halve it, twist it up with a drill, and wind t 
with a continuity tester). It isn't really practical to save and re-use 
insformer configuration, unle ign the oscillator 


condary wound on th 
e primary winding 


separate out eac 
the primary, or even leave it in its 
have the primary in ti 


not really suited to the frequency the 1N: 
t rating, the di 


en worth bei етпей about, | m 
surprising). Picking a neon that ionize Маде allows ihe 
voltages. It will continue to oscillate to at least &00mV, but won't produce enough voltage to fire a neon below 
M c loni neu esed fta rim иаа Hia bir ашар АННАН 
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voltage Tower, 
but would make 
the efficiency 
The whole 
transformer is 
‘wrong’, but 
very easy to 
work with, 


My prototype 
unt pulls тд 1V5 
from 15V 

(about SümW). 

Sharing the 

сира 

capacitor 

SEV before the : 
neon free, That Super Simple Neon Inverter 
mos wih 

tach fach about 5004) is delivered to the neon gas per shot, at Hz lashing rate, hat places the efficiency at a 
ое 4%, Lose бап IW is last in the bias resistor, tno bulk of the losses are the transformer magneing 
curent and the capeciive load of te diode and storage cap series combination across tha high impedance. 
secondary A resistor to conl the charging rae ight help wah those losses, as might an RF rated racer 
wath lower reveren capacitance and a fast response ime. lam not aure If decoupling capacitors would help, but 
the probit ет, he tranformar and recie ere io kasy because they ar opatating at Around 
pus 


There is no discharge resistor across the cap. | tried a 10M unit, but it loaded the circuit too much to flash at 
12V. Instead | just potted the entire device in epoxy. To display how poorly designed and feeble the transformer 
output is, you can place your finger on the epoxy over the hot side of the transformer near the diode and the 
extra capacitance wil drop the flash rate. If your unit seems even more pathetically inefficient than mine, try 
reversing the diode, the drive is unipolar and far from square so you should pick the best half af the cycle for 
charging and leave the least for the losses. 

Although I've made it sound really bad, it works well, even if it isn't very efficient. In glow mode it is quite a bit 
more efficient, the RF output ionizing the neon easily, but the primary still has too few tums and a very large 
magnetization current. Winding your own transformer but keeping the circuit the same you could achieve much 
more efficiency, but the wire would be very thin and take considerable effort to wind without a machine. 
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New Beacon Antenna 2008-07-13 
ls been a Wile coming, but ve been batting the winter fu so the antenna project has dragged on а ot longer than | wanted Part of 

jay was waiting for ck magnet wire о arrive f they were doing a stock take and my order ook a few days ta process. I 
cin of ho 1S mim OD Aluminum tube war use forthe radiate A sick ah no socia родо alowed ms to maasur Р 
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62uH 7-146 pF 


900 pF 


Antenna Matching Network 


A25 mm dowel and a ресе of scrap timber gave me the stand-off and mast for attaching the antenna | the balcony rang. A piece of 
PVC tubing over Ре timber provided ha base Insulator (nol shawn). Ta hold tha radiator square against ha mast I bolted wo 
Appropriately sized pieces of channel section back (a back wth staiess hardware and held the works together with stainless steel 
hose clamps. This was surprisingly electiva and quite sasy to assemble with no special tools. Hose clamps also held the masUstand-of 
to the balcony railing and faciltalod the ground connection. 
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The matching network was boxed up and lashed to he mast with cable ties. This is not intended to be its permanent fixture, but it 
seeme fne ав the matching Бок is Taly ght I replaced the cable Без wih black UV resistant units might be beter Na doub! the 


‘ета Plastics Kip li Meat Kaeper box designed for cld-cu storage 


matching box itself wil suffer from UV exposure, I fe just а 
Cabling from the matching box to the antenna is currently just aligator cip Teads, thase wil probably fall part n the salt air within а 


week ar hvo and wil ba replaced wih stainlese/Aluminium ta copper transitions terminated in banana plugs, all suitably weather 


proofed 
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Construction centred around the physical bulk of the polyvaricon tuning capacitor, the loop antenna, and the 9 
volt battery power supply. The small centre-off switch selects between bands. One band tunes 32.7 - 126 MHz, 
the other a narrow range of interest in the Air Band, 121 - 133 MHz. In the centre “off position the loop acts as 
a short-range magnetic probe for RF with sensitivity increasing rapidly with frequency (the loop inductance is 
quite small) - in this mode the device is essentially Charles! Amazing All Band Receiver. 
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E 1 EC 
FET 


The receiver selectivity is so poor tuning can be quite imprecise. This is actually a benefit in practical use, 
allowing sloppy tuning while searching for signals. In practice the only signals you hear on board an aircraft are 
ransmissions fram the aircraft which hop around in frequency. | did on oc: rer 
ground or the tower, but the signals. the io very sensitive. That said, on t 
uning band | can hear FM and TV st learly at home - a high signal a 


n the i опа! flight from Australia to the US I heard very Ише. Once ov с VHF is basically not 
used until shortly before landfall in the US. | did hear the push-back, taxi, and take-off clearance 
acknowledgements, and once in the air a few other transmissions before leaving Sydney's controlled airspace. 
ntact the approach controller, get talked down through the busy 
ne gate. Sydney security didn't even 
ту on x-ray scanner, On the aircraft the 
ither. 


an eyelid levice, it just went straight through the 
gers ignored it, but 1 didn't exactly wave it around nor try to hi 


ic fight from LAX to Boston was more interesting. Over land the pilot is continously 
different airspace controllers and moves around in frequency quite a lot. We had 

system and deep into Canadian ai hanging fight level many times, it is quit 
pilot re to avoid storms or take advantage of jet stre 


contacting 
to fly around a massive 

sting hearing the 

п extra window 


оп the whole flight experience, Once upon a time there was an in-fight entertainment channel for this, but 
AFAIK no airline has this option any longer? Generally tuning coarsely to the "top" and "bottom" ends of the 
гон range was sufficient to keep up with the pilot, even if you didn't hear what frequency he was 


was at the other end of the. 
е band. Yep, the selectivity 

MHz, Once again 
ise for the device 


acknowledging the ОЗҮ to. If tt 


па! became weak (indicating the TX fre 
band from where | was tuned) ked the polyvaricon to the other е 
is that hopeless you can hear the tra weakly) even if completely mis-tuned b 
security couldn't care less about the unit. | had purchased а small (Р 0) hard-shel 
in LA, bright yellow like a Civil Def umorous moment was hearing the pilot argue with 
е tower about how much fuel he w layed on. 

ight back from Boston to LAX TSA did flag t 
00 mi dewer of drinking water with me that | forgot 


device, | aroused 
ut until 


suspicion somewhat because | 
right at the check-poinL | al 
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“TSA lady авкв@ ma à Tew questions, TEE TWAS an amateur radio operator, ete: When asked why TBU SURE 
device | answered simply "| am a geek." Apparently a good answer, | was allowed to continue on my way with 
my receiver. The in-fight reception was а litle poorer this time, some broadband RFI from the entertainment 
system was more audible and the air band signal was а bit weaker in the particular seat | was in - still quite 
usable though, 

The international fight from LAX to SYD was quite similar to the initial fight. No security dramas and no trafic 
once out over the pacific. The periodic data-bursts | could hear on ай flights was somewhat louder on this flight. 
1 assume this is ACARS? Oddly enough the voice transmissions were much weaker, perhaps they use different 
antennas and | was near a node in the RF pattem inside the airframe that the voice TRX antenna excites? 

So, in summary a bit of geeky fun and no security dramas despite a quite conspicuous looking, clearly home- 
made device. 
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On the FM broadcast band | could separate about three of the major high-power-end 
МММ, and 2MIX. 2WS is for some reason the easiest to tune in (at modest dis 
Qis near-ideal at 101.7 MHz, or perhaps itis just far enough away from other powerful stations that it is easier 
to slope-detect without confounding garbage from adjacent stations. 2DAY and 2MMM are fairly hard to 
separate, you have to tune below 2DAY and above 2MMM to avoid the other. 2114 for some reason isn't 
sufficiently powerful in my shack to work well with the receiver, but you can understand the speech of the 
announcer. 2ABC is also easily detectable, but the quality of the demodulation is not fit for its programming. 


tations, specifically 2DAY, 
lortion), it may be that 


You certainly would not want to use this receiver to listen to FM broadcast, it sounds even worse than a super- 
regenerative receiver (and is hopelessly deaf), but perhaps with some effort in constructing a helical resonator it 
might be improved to the point where it was acceptable. | still think the best non-FM receiver I've built for FM 
broadcast is the regenerative one, which has the advantage of variable-Q and good sensit 


On the Абала | couldn't hear a thing with the receiver. It isn't sufficiently sensitive to hear offalr signals, but 
experiments were carried out with the signal generator suggests it should work fine in close proximity to an 
airband transmitter. It works quite well an 2 matres to hear my fredbox, and can separate it from the pagers 
above 2 metres. И can hear TV stations very well, especially ABN-2 and ATN-7. Wilh a baseband amplifier of 
sufficient bandwidth I'd imagine It would be possible to actually watch TV (poorly) with the recovered signal 
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Thoughts 


Such a circuit is extremely useful around the bench. Much as Charles has built a general purpose one as а 
detector | am considering building one with pluggable coils to cover MF-VHF. It would not be extremely difficult 
to add the audio amplifier stage to my existing wave meter (currently і just has а Hi-Z headphone output). 


For the original purpose of air-band reception at an airport or onboard an aircraft | think a better solution might 
be a TRF receiver. Well, а TRF recelver with a bandwidth of about 20 MHz! Reviewing the ıı 
suggests it would be quite practical to simply amplify the entire airband (after a good front-end fiter) and АМ 
detect that (maybe with an AGC loop). The thermal noise floor is around -38 dBm, which means it will need 
signals significantly mora than 3 uV for a reasonable SNR assuming a perfect noise figure. At 20 uV the signal 
will need around 80 dB of power gain for a mW of audio (around 200 mV into a 32 ohm mylar speaker - quite. 
loud). With 40 dB each of RF and AF gain this seems quite do-able with stability. Making the receiver in this 
manner means it requires no tuning. (Le. you hear "everything" in band, at once). The big problem would be 
VHF beacons dominating the reception, But perhaps a tunable trap or two in the front-end would let you notch 
ош any that were causing you trouble, Beacons are allocated in the 1st 10 MHz of the band, which could be 
rejected by the front-end ВРЕ 
The BPF for such a receiver would need a loaded Q of only 6 at a harmonic centre of 127 MHz, so it is quite 
practical to build. Two resonators loosely coupled should do the trick, 100 nH and 15 pF is about right with an 
impedance tap about 1/3 of the way up from the cold end. 22 pF trimmers could be used to tune, or some 
squash/spread of the 6 tum coils (8 mm ID, 15-20 mm long). Anyway, that is back of the envelope stuff, only 
way to tell for sure is to build it. The RF amplifier is the most difficult part, 20 MHz wide at VHF, low noise, stable 
and preferably AGC-able with around 40 dB power gain. 
2 
2010-06-11: Nor eive 
А semi-finalised implementation of the passive air-band receiver and field testing while | was travelling in 
the US. 
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Non-Linearity, Harmonic Generation and 2007-12-31 
Frequency Mixing 


This article is inspired by SolderSmoke 72, where Bill states that he understands the multiplication identity 
maths, but not the actual physical mechanism of frequency mixing through non-linear circuit elements. | decided 
to try to answer that question, to myself mainly, to deepen my own understanding. Of course, it is also ап 
excuse to use the new MathML support! 


Multiplication vrs Addition 


As ВИ said, frequency mixing results from multiplication of two sinusoids, the familiar trig identity that most of us 
were forced to memorise at school shows this: 


cos(oat) cos(vtj-cos((u»-v))scas(uasv)2 
A graphical example might be: 


times 
соз(4) cos(5x) 


gives which is 


cos(4x) cos(Sx) 


plus 
cos(x)2 соз(9)2 


An aside to electronics for а moment: This is what we might see at the output of a perfect four-quadrant 
multiplier using а CRO. This might be confusing to some, compared to say the output of a DSB modulator 
driven with an pure AF tone (which looks like what we see below). However remember than the DSB signal is 
actually the superposition of two RF tones, the sum and difference frequency, with the AF and carrier 
suppressed. So quite rightly it looks like the beating below because it actualy is the sum of two RF tones. For 
an SSB signal you'd see just the one constant RF tone as one product is suppressedifiltered. For a two-tone 
test you'd see the beating again, and a more complex 4-tone superposition for a two-tone DSB signal. 


Simple addition (superposition) on the other hand, produces the characteristic "beating" pattern, but this is not 
frequency mixing. The components are simply superimposed. For perfectly linear systems no mixing products 
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CL (uc v2) 
A graphical example: 


plus 


соз(4) cos(5x) 


gives which is twice 


is(4-x)tcos(5-*) 


times 


cos((82)x) cos((12)x) 


The envelope of the w-v2 component is clearly visible, but a fiter can't extract energy at w-v2 because there is 
поле there, neither is there energy at w+v2. Filters at w or v would however recover the individual components. 
This is obvious if we use our first multiplicative Identity upon each apparent "component", essentially reversing 
the process and giving us the separate w and v tones back again. You might like to think of the sum of two 
tones as that which would result from the multiplication of tones of 2 amplitude at their average and half their 
difference. This is somewhat intuitive if you think of it as the result af DSB modulating 2cos((w+v2}!) with 
2cos((u-v2)t) which is cos(ut)+cos(vt) 


In the Frequency Domain 


1 personally find it somewhat confusing to visualise this in the time domain, so here is a frequency domain 
picture of what is going on: 


AA AA АХ 
T 
og ON м = [ee eg 
n м wn wen 
Ab А 4 А 4 
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Lets fist GonsIder a Tear CIEL; Iwo resistors R Ted Wom lve AC Vollage Sources operating al Ur and V radians 
per second, delivering 1 volt pk-pk each. 


R 
Vout 


cos(nt) (^v 


cos(wt) (V; 


The transfer function is perfectly linear, the output voltage is one half the input voltage, and the input voltage is 
the simple sum of the instantaneous voltages of each AC source. 


Vout=12{cos(tut)+cos(vt)) 


From our identity investigation above, this contains only ш and v components in the frequency domain. No 
mixing products are produced. 


Now lets replace the series resistor with a diode. 


cos(wt) (© Vout 


The diode is the classic non-linear component, its dynamic properties described by the Shockley diode 
equation: 

Id=Is(eVdnVT-1) 

Unfortunately this is absolutely horrible to solve analytically, and | won't attempt to do so here. Read the 
wikipedia Diode Modelling article for a starting point on the gory details. Instead, II just assume the diode gives 
as an exponentially changing "resistance" with the applied voltage, This is sufficient for a hand-waving 
argument to show how multiplication occurs. 
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Id 
y PLL 
pet e аа 
Vd 


cos(wt) 
cos(wt) 


cos(nt) 


Consider сов(ш)жсоз(м) being exponentiated by the diode Vdld characteristic. Assume v is much smaller than 
ш, such that we can consider cos(vt) to be almost DC during cycles of cos(ut). Well also assume there is a DC 
bias that prevents the diode rectifying the signals and they are of sufficiently small amplitude to be operating 
near the "knee" of the diode curve - this simples the argument and helps the visualisation, but isn't strictly 
required. The voltage seen across the resistor varies something like eAcos(ut)+rk. Where К is current value of 
сози) and A some small amplitude constant. You can visualise this as соз М) slowly sliding the созш) up and 
down the diode Vdlld curve. Towards the bottom Id varies quite slowly with Vd, so Vout is some small almost 
constant factor of (a distorted) cas(ut), further up this "constant" increases as the slope of the МАЛ curve 
increases and so the amplitude of the passed cos(wt) increases. You can think of it as cos(vt) modulating the 
diode's dynamic resistance and hence multiplying its instantaneous value with cos(t). 


Actually both voltages affect each other, and the products produced also mix. This is intermodulation distortion. 


All this non-linearity also causes harmonic distortion of singly applied signals, distorting their waveshape and 
pushing some of their energy into harmonics. In the simple diode example all kinds of junk is produced, with 
them all intermodulating each other right down into the noise floor. 


More Rigor 


Lam always troubled by hand-waving arguments, even if they provide some intuitive understanding. Quite 
frequently such "lies to children’ are Just that, complete falsehoods of dubious pedagogical merit. Here is a 
more mathematically sound argument. 
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Its therefore easy to show that ex-1 is well approximated by x+x22 for small x. Remembering for the diode 
equation our x here will contain Vd and that (a+b)2=a2+2ab+b2 it is easy to see that there will be an ab term in 
the transfer function somewhere. When a and b are our sinusoids x=a+b and we have our multiplying action! 
This is the very heart of intermodulation through a diode. 

The other higher-order terms are less important because their denominator grows as n! and will soon be into. 
the noise floor, but it is helpful to remember they exist. In RF systems the 3rd-order products are of some 
concern, because they are quite close to the signals of interest. 3rd-order intercept is hence a figure of merit for 
high-performance mixers, 


This same expansion explains harmonic distortion if you consider that cos2(ut 
has a соз(пшл) term in general 


{tis possible to show that all non-linear systems will produce harmonics and intermodulation products. The 
phase and amplitude of the products themselves are a function of the particular system, only in perfectly linear 
systems do the higher-order terms vanish, 


Multiplication by Switching 

‘Switching mixers can be thought of as multiplying the signal by +k or -k on each excursion of the local oscillator 
waveform. Selectively inverting the signal at the LO rate. Basically the LO is a square wave and its harmonic 
comb is convolved with the input signal, resulting in a heap of mixing products around each harmonic as well as 


the fundamental. Filtering is usually used to pick the IF desired, but this also gives an idea how harmonic and 
sub-harmonic mixing works. 


}+cos(2uit}2 and that cosn(ust) 


Symmetric +k multiplication is not strictly required, even just chopping the signal on and ой at the LO rate is 
sufficient to achieve frequency mixing (but suffers from other problems due to lack af balance). This can be 
visualised as sampling the signal at the LO rate, where the IF is an alias. If you remove the Vbias from our 
diode example above you have an unbalanced product detector which functions essentially by switching (the 
alias being at baseband). In practice it would need to be driven fairly hard by the LO and would tend to suffer 
from AM break-through, however such circuits are used after IF filtering in many receivers as the signals 
presented to it are well controlled. 


Although not normally described as mixing, the rectification often used to demodulate full-carrier AM is also an. 
example of mixing by switching. The carrier toggles the rectified path on and off at the carrier rate, mixing itself 
with the sidebands also present and generating the baseband image (basically folding both sidebands over 
each other). 


True four-quadrant multipliers are ideal mixers and the LO signal remains as pure as it was injected. "Gilbert 
Cell" mixers approach this, and also suppress the injected LO and RF signals because of their symmetry. 
Leaving mostly the IF (and the image) at the output, simplifying the filtering of the IF. 


Parametric Mixing 


We've only discussed time-varying resistance causing intermodulation here, but it is possible to vary reactance 
as well (and impedance in general). Parametric mixers use their pump waveform (LO) to alter the reactance of 
tuned circuits at the LO rate. One or more tuned circuits may be used, depending on the desired result. 


In a parametric mixer one tuned circuit is set up to resonate at the desired IF, and other at the signal frequency, 
they are coupled through a varactor which is then pumped at the sum or difference, converting energy at the 
signal rate into that of the IF rate. The actual mechanism can be considered energy shunting between the 
coupled resonators as their LCR properties are varied, bul the mathematics is pretty ugly. Double-sideband 
parametric mixers have three resonators, allowing extraction of both the sum and difference IFs. The IF 
resonators are generally called the idler, which | assume is a term from their mechanical origin? 


{tis possible to use a parametric mixer as an amplifier. Parametric mixers have gain as the pump energy is 
converted into the signal and IF frequencies. Hence a small signal in the signal resonator experiences 
amplification and can be extracted there И so desired (directional couplers/circulators are useful to isolate the 
input and output). The gain of the amplifier is controlled by varying the amplitude of the pump. Pump too hard 
апа you simply have a parametric oscillator at the IF and signal frequencies. 

Degenerate parametric amplifiers have only a single resonator (Le. their IF equals the signal frequency) and are. 
pumped at exactly twice their resonance frequency. This makes them quite phase-sensitive as the pumping 
must be coherent. The pump frequency for any parametric device must be at least twice the signal frequency. 
Parametric mixing and amplification is typically used at very high frequencies, usually microwaves up to light. It 
is an extremely common practice in optics and low noise microwave converters. However, it can in principle be 
used at any frequency, and even in non-electronic systems, such as mechanics. The playground swing is a 
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Tamilar example to alar us, changing your centre of mass dynamically alters the inertial terms Gf the system 
and pumps the oscillation (degenerate parametric amplification). 


1 comment. 
Attachments 
title type size 
Linear System Diagram Source applicatonipostscript | 9.722 kbytes 
Non-Linear System Diagram Source ‘application/postscript | 10.569 kbytes 


‘Non-Linear Multiplication" Diagram Source | application/postscript | 9.788 kbytes 
‘The Frequency Domain Picture Source | application/postscript | 10.181 kbytes 
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Mme and niy géeky hobbies 


One Transistor Voice Transceiver 2008-03-01 


The Inspiration 


Michael Rainey's recent adventures with minimalist transmitters and receivers has been an active topic of discussion on 
to finally attempt a project Ive been toying with for 
e transceiver. John Kirk VK4T. also exchanged some emails with me about single transistor 
TRXs. in particular John reminded me about the QSK-1, Bob Culler NTFKI's single-2N7000 based CW transceiver 
А one transistor CW TRX isn't that dificult to achieve, but | wanted a phone rig. | was under no illusion that this would be 
Мс to achieve, openly doubting if it was even possible. | agreed to be happy if | managed to achieve апу 
kind of "loy" kie style performance. 


'he General Concept 


| decided to go with minimalist WBFM transmitter and a super-regenerative detector. The top: 

‘extremely similar, and | had p ‘gota single transistor FM broadcast receiver working fairly 

tum a self quenched super- e do iator by jı 

quenching. This is the approach I took 

| picked the FM broadcast band as a candidate frequency band. I frequenc 

already common there, and locally there is ап empty gap around 100 MHz where Low Interference Potential Devices are 
allowed to operate (wireless microphones, toys, etc). My spectrum analyser also works well on 3 metres, and includes 
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Trequency stabilty would Became a big problem: Antennas for HTs are much easier at UHF than НЕ Which might be 
‘considered an advantage of using 70 cm. 


A Starting Point 


1 started with a grounded-gate JFET oscillator (Using a JFET simplifies the biasing components, while I wasnt trying to 
build a minimum-component receiver, simplicity is always preferable.) A SPDT switch in the source provided the 
‘switching between straight oscillation and quenched super-regeneration. For RX, а crystal ear piece was used as both 
the audio output device and the quenching capacitance (about 14 nF). The resistor paralleling (АКТ) it was chosen to give 
а quench of about 25 kHz which corresponded to the best sensitivity. (Slightly more AF output was available when the 
‘quench was dropped to around 18 kHz, but the passive filtering required to remove the quench tone killed any extra AF 
‘output, so kept the quench supersonic.) For TX just a single resistor was switched in resulting in CW oscillaion. A 
trimmer (nol show below) in the drain circuit provided tuning from about 70-180 MHz. 


At this point, the RX was working fine. The audio output level is quite low, requiring а quiet room, but the receiver is quite 
sensitive, picking up even the weaker FM broadcast stations with no antenna at ай. (The B component RX is in itself quita 
impressive in its minimalism!) 

Coupling to the source for an antenna proved to be practical for both TX and RX but did cause some frequency instability 
with hand capacitance. Coupling to the cold-side of the tank offered no better stability. The antenna was left of for further 
‘experiments, it was just getting in the way, and was something that could be left out for now. 


‘The frequency shift between TX and RX turned out to be only about 60 kHz for my ugly bids-nest of a prototype. This 


was completely unexpected. Previous experiments had delivered circuits with more than 800 KHz of shift between CW 
and quenched oscillation. The 50 kHz shift is pretty acceptable with WBFM, considering the selectivity of the RX. 


Getting TX Modulation 

To FM modulate the TX carrier | injected 100 mV of audio from my signal generator into the junction between the source 
resistor and the RFC. This resulted in an acceptable deviation, similar in "loudness" to commercial FM stations. However, 
here | had a problem. 100 mV of audio into a low impedance point would require some kind of audio amplifier, no passive 
microphone could deliver this. 

For the purposes of further experimentation | built a two transistor AF amplifier which could amplify a dynamic or electret 


mic signal up to the required leve! and drive the low impedance of the source. Note that this particular circuit is capable of 
providing RX audio amplification as well, and can drive 32 Ohm headphones to a reasonable volume. 
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In an attempt to avoid the need for the AF amplior | ifed the J310's gate lead and took it back to ground with a 1M 
resistor, paralleled with 1 nF of RF bypassing. This gave me a higher impedance point into which | could inject much 
‘smaller AF signals and get the JFET to amplify the signal itself. The result was fairly good deviation with just a dynamic. 
Mic and a DC blocking capacitor connected to the gate - at least as long as you yel into the microphone! 

А down side was this change to the circuit caused the RX/TX frequency shift to increase to almost 500 kHz. | had always 
planned to include a switched trimmer to correct the RXITX shift, so while annoying, this wasn't a fatal law. The RX 
frequency was higher, so а DPDT switch could ba used to switch in extra capacitance an RX. This gives you a RIT 
feature too which is very helpful in minimising RX audio distortion. 

The low deviation was a problem though, it was no where near as good as with the source injection with the AF amplifier, 
and combined with the fairly poor AF output of the RX this configuration is just barely usable (unit-to-unit anyway). 

After much fiddling around | decided to cheat and use a electret microphone instead of a dynamic one. A electret mic has 
an internal FET and can't be classified as "passive" (but more importantly for the circuit, its output is significantly greater). 
‘Along with adding a AF bypass capacitor at the source resistor, this provided acceptable deviation with no additional 
stage of AF gain and only a moderately raised voice. 

А carbon microphone might be a way to avoid the extra "active" device. | also contemplated directly pulling the tank 
frequency with either the capacitance of a microphone diaphragm in close proximity, or a piece of ferrite glued on to a 
diaphragm which might be rubber or acetate sheet stretched across a PETE plastic Боне top as an acoustic "hom". The 
mechanics of this were thought too fiddly for the proof of concept unit, the purists might ike to explore this route however 


Success 

So at this point, | have a working toy VHF transceiver using only a single J310 transistor and just a handful of other 
‘components. The miniature switch and earphone socket dwarf most af the other components, and the current drain is 
next to nothing. 
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Ive contemplated building a pair of these circuits into Eclipse mint ins 
| do really need to build at least two, so | can have a proper QSO unit-to-unit 


Improvements 


The proof-of-concept circuit has a lot of limitations, the biggest is no RIT or fied TXIRX frequency shift compensation. 
When 1 tightened-up the initial messy layout, the circuit actually ended up having a much smaller TIR frequency offset. 
Almost acceptable considering the selectivity of the RX, but wrong enough to limit its performance significantly. 

At its most primitive using a DPDT TIR switch and a small compensating trimmer would allow correcting this. | am 
tempted however to use varicap tuning for the RIT. Some TX shift would be handy for "netting" three or mora units, во 
perhaps a pair of pots; tune + RIT. 

The microphone isn't cut off on RX, you can hear itin the RX audio. Removing the microphone supply or shorting out the 


transistor gate wouid fix this. More T/R switch poles or some diode switching associated with the RIT implementation 
sounds the most feasible. 


The TX frequency takes a moment to settle while the AF bypass capacitor on the source charges. This isn't a big deal 
but you can watch the oscillator sweep up the band on the SA as it charges when you first kay the transmitter. Reducing 
the value of the capacitor helps, but reduces the low-frequency deviation. Some adjustment of TX frequency is available 
by varying the source resistor, but this also changes the output power and can only be done within certain limits (before it 
starts Super-reganerating at a fraction of a Hertz or the transistor saturates). It is possible to tune out the TIR frequency 
difference by this method. 


Obviously coupling the tank to an antenna needs to happen in the final unit too. 


More Devices? 


There в a obvious trade-off here in performance vrs device count, For one active device you get a quiet RX with 
moderate TX deviation, and an output power in the miliwatt region: Usable, but only really to say you've done i! 


‘Adding another transistor gives you either better RX AF gain, or more TX deviation. Two extra transistors lets you have 
{quite good TX and RX performance, but you are still tied to the earphone for RX. Extra switching lets you drive a small 
speaker which wil also act as the microphone, but a РОТ TR switch is required and circuit complexity is rising fast An 
dual Op-Amp IC gives you similar options for more current draw. 

If you dont mind extra transistors you can just build yourself separate Microphone and Speaker amplifiers. Three or four 
extra transistors gives you a quite capable litle rig. You can oven just build tho TX and RX separately and switch the 
power and antenna, at that point though, you have а transceiver not unlike the Fredbox 
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Farin iG гага modulated Buffer would be a beter idea 
would be an option for an AM rig. 

RF buffering on RX would reduce LO radiation. On TX you could develop more power with a stage or two of amplification 
and both would help prevent the antenna loading pulling the frequency around while in use. 

So even И imited to say, 6 transistors total you could make a pretty good transceiver with a tiny footprint and power 
consumption. Of course, it would have none of the wow factor of using a transceiver with only опе transistor! 


в FN: Crystal locking tha TX frequency 


B comments 
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Optical Tachometer 2002-12-14 


| buit this simple reflection-pair optical 
tachometer head for my М 


uring their angular spe 
un them, before | could pr 


itis sim 

to illuminate the target 

de in photo- 

fo pick up the reflected light. A simp 
upply/signal/common| 

Баск to the power supply 

RO for 


later stage. 
As you can see in the picture, | am using 
ng sign. 


50тУ pk-pk for the diffe 
the shiny CD surfa 


painted on with a whiteboard marke 


The supply voltage is 6V, but anything tha 
correctly biases the red LED and photo diodi 
with the given resistor values wil work fi 
used 4 АА penlight cells іп a holder than ойе 
а 9V battery snap style connector. 


Below is an image of the signal observed wh 
monitorin eing spun via a small electric 
motor. The tw re from the non 
reflective black lines on th smal zi 
blurry peaks are the RF noise from ће electric 202 
motor (Their constant phase relationship with 

he drive con 
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Leave a comment on this article 


Attachments 


title type size 


circuit postscript source | application/postscrpt | 9.903 kbytes 
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rallel Port Breakout 2003-07-11 


fair while ago | buit this 
prototype parallel port breakout widget after 
spending a few frustrating hours working 
with the arcane pin-out of the РС parallel 
port 
It probably isnt а new idea, and it probably 
really that earth shattering, but | find it 
much easier to work with the signals lines 
brought out in the same order as their 


Pa 


represent them. Atleast when am probing 
around with a logic probe whi aging. 
The prototype was built using some fine 
gauge enamel wire and about an hour of 
patient soldering. You can build your own 
pretty easily, but itis time consuming. After 
extensive use of the little tool | showed it to 
a few people and they loved it, vowing to 
build their own. 


The idea, for those unfamiliar with the 
practice of using machined-pin IC sockets 
as transient connectors, is to use a piece of 
solid-core (singl 
plug into the socket 
prototype on a solderless. 
the wire from cat-5 cable, or old PC data leads ideal for this kind of service. A pair of side cutters and a T-Rex 
stripping tool is an excellent rapid bread boarding combination, (Sourcing 0.7 1mm solid core PVC jacketed wire 
is increasingly difficult and expensive compared to flex h wire, atleast in my neck of the woods.) 


into your 
'adboard, | find 


1 decided to get a small PCB made up to make building them trivial. | figured, worst case, | can probably flog 
m on eBay if my idea turned out to be totally insane. 

Unfortunately the first batch | got made up were missing the silkscreen because the board house's machine 

broke down and they sent them anyway, believing | was in a rush for them. This is a Ийе annoying, but doesn't 

make the entire batch worthless. | am selling them on eBay at cost. I've since received a replacement batch 

from the board house with the silkscreen which will also be sold to friends and on eBay. 


Here is a picture of one without a silkscreen: 
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pin-out is easy to leam and remember: 

е leading / dene of inverted logic (Le. active low, a 0 in software is 5 Volts in hardware). The PC 
parallel portis ге in software as three 8 bit IO locations. For the first port, the IO base ав 
0x378. Vario: both input and output and inverted in the hardware of the P is breakout i 
'ompletely p 3 nothing to ‘correct’ this, it simply notes itin the silkscreen and lets you deal with it in 
our application ha softwar 

е first register (Le. 0x378) is the Data or D register. Ву defa in В bit wide output. This breakout ma 
00-07 to pins 1-8. By setting a bit in th gister you may turn these pins ir ak pul 
ups. There is no facit bitwise tion, itis all В bits at or jane, At leat PP m. 
ри (bi-direction) may n. apported on some older ports, but all modem devi 
compliant will offer bidirectional mode. The pins can source several mA, and c Ohm 
istor to the DC return/ground, which this breakout offers as pin 1 

n fact Гуе made up several strips of LEDs with dropper resistors оп a piece of IC soc 
ery handy for viewing byte-wide bus states, or general bit states from a prototype. If yo 

оте across an IC test сїр you can make a buffer lle logic prob 

е second register (ie. 0x379) is th mapped to the 

ter. The MSB (S7) is invert in hardware, b 

that are a bit weird in this resp y biz 

tom 3 unu i ıd on it. 

v third and mapped 

v register. All are inverted exc h like 00-0; 
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‘enables Tnterrüpt generation, the IRO associated withthe parallel port гё: IRO 7] wil fire on the Tsing edge or 
S6. C6 and C7 seem to always read 1 in SSP mode, but again don't depend on it 
Strange things to watch out for are ports that tri-state after each read, or only assert 00:7 while the Strobe 
signal is asserted. This is totally broken, but not uncommon on cheap 486 VO cards and laptops. 
This site has a huge collection of parallel port information. It also carries lots of Win32 specific software and 
links, which is something | can't help you with =) 


Ive also written some software for Linux to help with prototyping with these things. It is very simple, it offers a 
few commands to print the stale of the parallel port registers, toggle or set individual bits, and set entire 
registers to decimal, hex, or octal values. It is interactive, the ? command gives the command list 
Commands: 
H quit 
? this usage message 
г Read status of port 
d «byte valo assign Data register 
D 


<bit num» toggle bit of Data register 
«byte valo assign Control register 
C «bit num» toggle bit of Control register 


Byte values can be supplied as decimal (e.g. 34), octal (e.g. 042), or hex (e.g. 0x22). 


In Linux you need to be root to call the ioperm() system call (giving a user space process access to IO space). 
You should setuid the tool and only allow your development people's group to execute it. You may of course just 
run itas root, but setuid is nice. It isn't written to be super secure, It is a development tool, nat something you'd 
have on a Internet facing server. #include «std-disclamer.h» 


‘Some ideas to get you started? How about bread boarding my I2C Interface/Serial EEPROM programmer, or 
how about testing зоте stepper motors with something like this code and this circul (Ive used this many times, 
works great for small steppers from fax machines, scanners, and disk drives. Use more voltage for more torque, 
you will warm up, but not destroy 5 V steppers running them from up to about 18 Volts, just don't leave them 
Sitting there burning, share the current around the windings, or add resistors.). Two steppers can be controlled 
via one port in this manner, for example, to move an X/Y platform. Perhaps some other 2 dimensional control. 
system. Limit switches can be read via the Sense bits. Perhaps the Control bits can turn on machines, maybe а 
vacuum clamp, maybe a Z-axis stepper. CNC here we come =) 


Leave a comment on this article. 
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Pedometer with Morse Interface 2008-05-04 


This project was inspired by the death of my current pedometer's battery. Being too lazy lo find my box of 
LR44s buried somewhere in my junque box, | decided to implement my own pedometer. Longer term | have 
visions of storing blotelemetry into a serial EEPROM for later analysis (making it a more useful device than the 
current cheapy commercial unit), but this initial proof of concept is just a step counter. 


The concept was scribbled in my notebook on the evening Ferry trip home for work last Monday, shortly after | 
noticed my commercial pedometer was dead. Unfortunately | didn't get a chance to actually work on the project 
until the weekend, but once | started it only took a few hours to get going - l'd had almost a week to design it in 


Yeah, but Morse Code? 


Using Morse Code as the interface was from the realisation that it was fairly easy to implement, consumed very 
litle power and took only one drive pin (compared to the three required to charlieplex LEDs for a 6-pixel POV 
display - а future project no doubt). Usability might be a problem, but it is also a good excuse to drive me to 
learn CW properly, the numbers are easy and | think even complete CW novices would leam to read it quickly. 
No doubt such a device might be good for the vision impaired. 


Hardware 


The interface is simple, a Mercury switch as a footstep detector, a button which you can press to request the 
current count be squeaked out in Morse Code (through a piezo) or held somewhat longer to clear the count 
back to zero, 
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The brain is a ATtiny13V MCU, sourced from Futurlec. Power is from a CR2025 Lithium bat 
found on my desk and for which | just happened to have а bag of battery holders from а re 
clearance. The same Rockby order also supplied the Hg switch, button, and the pi 
component is a 100 nF decoupling cap across the MCU. 


y Which was 
t 
The only othe 


Smaller components could miniaturise the unit а lot, the piezo, battery and switch in particular are quite large, 
but an SMD tiny13 is available too. 


Here is a video of the prototype being te: 


Software 


transitions to physically likely frequencies 
The counter is incremented, then straight back to sleep after toggling the piezo drive line ( 
click). Button presses are debounced in a similar manner and then decided between a pres 
Which drives either a display action or clearing of the counter. 


The Morse Code 
put the full co 
ап interactive menu so it might be 


the curre 
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‘Spacing is Constant). There S Stl’ bit of ROM eft 5 T'cauld Shrink the CW associated code and putin another 
feature that didn't need Morse, perhaps I2C suppor for data logging. 


All the timing intervals and frequencies are set by #defines and are easily tuned to the user's preferences. The 
800 Hz morse frequency is a bit low for efficient drive of the pizeo used, its resonant frequency is about 4 kHz. 
Lower frequencies are more traditional for CW, but higher ones sound cleaner because of the reduced 
harmonic content. | picked 15 WPM as a good beginners rate, but 25 might be better as you are tempted to 
count dits and dahs at only 15 wpm. 

1 did have a little stack-smash problem with the software that took some figuring out. | was simply running out of 
stack because of the number af frames | had in the execution trace. Some code revision fixed I, in particular 
moving the decimal magnitude array into ROM, originally | was creating it on the stack - all 10 bytes of it! also. 
reduced the size of some loop counters to save a bit more when they were pushed. | was at one point going a 
bit nuts though, | even compiled the same algorithm with gcc to prove it was OK on the "big machine". The 
experience made me investigate the standard toolchain utilities much more closely, in particular avr-nm and avr- 
objdump. Reading the assembled output of avr-gcc is always helpful in such a situation. The compiler is very 
good, but looking at what it generates | know 1 could do a litle bit better by hand if ever need to really squeeze 
more into a small device like the tiny13. 


The source is here. 


Battery Life 


The two intemal weak pull-ups probably dominate the current consumption. І takes about 90 uA sleeping, 1.3 
тА while sounding. The CR2025 has a capacity of about 150 mAh so I'd expect about 2 months battery life with 
modest use. This could no doubt be improved. 


2 comments. 
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Phantom-Powered Active Loop Receive 2010-03-27 
Antenna for 30 Metres 


This loop antenna was built for 30 metre QRSS reception, but tunes beyond 30 metres and might be useful for 
general narrow-band (fix-tuned) HF work. 


The Antenna 


The loop is two turns of ~3 mm multistrand hook-up wire, wound on a large (465 mm diameter) embroidery 
frame, The coll is centre-tapped, and referenced to "ground" at that point. А polyvaricon tunes the coil to 
resonance at the frequency of interest, and a push-pull JFET buffer amplifier transforms the very high 
impedance of the parallel resonant circuit down to something suitable for what is seen through the coax from 

some power gain at th feedcline loss). The buffer can deliver a 
relatively large amount of power, in excess of 0 dBm. This should offer good strong-signal handling, but I have 
not measured its IP: 
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nds about 2.5 mA. Ih 


unne it can't hurt to ensur 
cancelling effects, The 33 Ohm resistors i for spurious oscillation. T 
supply ds into the bifilar drain loa put winding, using it as 
choke. This seems to work well in practice, with no visible distortion asymmetry (when over-driven) from the Di 
bias on the magnetics. (The standing currents in winding cancel, but those in the condary da 
tunately the supply current is only е as the 
nsistors saturate well before our ferrite 0-43 
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12V. Bias-Tee 


Active HF Receive Loop Antenna 


121urns bifilar 
5 turns output 
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Loop Antenna 
1 Aui 2 tums 465mm dia 


rs. Oscillation can occur with excessive gain. 
tance in series with the bypass capacitors, 


More gain is available by bypassing the 100 Ohm source re 
You can set the gain at a higher, but stable level by adding 


The Bias-Tee 


To feed the DC supply to the antenna at the shack-end af the coax a simple bias-tee was constructed. As the 
frequency of operation is only mid-HF a simplistic ferrite toroidal choke and two capacitor affair was constructed 
in a small die-cast box. | was confident this construction was sufficient at the frequency of operation, but curious 
about йв performance elsewhere, as such it became one of the first test subjects for my experimental scalar 
network analyser. 
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r suggest it offers acceptable p 
+. Fortunately they appear to 
behaviour of the device under test: 
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FeturncLoss vrs Frequency chias-tee) 


s T T T 
есимим — 
rl ac-port — 
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Feturn-Loss (eB) 


D 10 E] E] а х E 
Frequency iz 
Note how the measured "retum-loss" exceeds the bridge directivity below 20 MHz. This is of course an illusion, 
caused by the small stray reactances of the bias-T conjugate matching the bridge for better than calibration 
reference balance. Ideally | should change the graphing software to compute error bars based on the reflection 
signal magnitude compared to the directivity established by Open-Short-Load calibration at the same frequency. 
As the directivity of the bridge exceeds 30 dB above a few MHz all the way to 60 MHz we can safely say the 
bias-Tee is an reasonable match over the same range displaying a return loss exceeding 20 dB the entire way. 
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Transmission measurements similarly have some weirdness. Despite the test setup having 20 dB of attenuation 
in the signal path the bias-T performs the miracle of over-unity performance. Of course this is nat reall Again it 
is just conjugate matching something in the system to make the reference calibration invalid. The variation is 
only a fraction of a dB so for all intents the bias-T is near-perfect across HF and into law VHF. 


Lab Testing 


{tis rather dificult to lab test a loop antenna іп a reasonable way. In particular itis extremely difficult to immerse 
itin a RF field of sufficiently controlled spatial uniformity and consistent amplitude with frequency to make 
absolute and repeatable measurements. For my initial testing a 100 mm diameter coupling loop was connected 
to the signal generator and loosely coupled to the antenna loop. Sufficient drive was applied to achieve a few 
dBm out of the loop buffer and into the power meter at peak of resonance. This allowed crude measurements of 
bandwidth and amplifier compression. 


More detailed investigations were made by sweeping the unit with the same experimental scalar analyser used 
to fest the bias-tee. Exact amplitude measurements made in this way are fairly meaningless, as the coupling 
loop is not well matched to the generator. 10 dB of padding was placed between the coupling loop and the 
generator but as the loop was placed almost orthogonally to the antenna loop to provide weak coupling (for Q 
estimation) the coupling loop does not see much of the antenna loop loss resistance. 
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The loop tunes 7.23 MHz to 12.32 MHz with the polyvaricon used. The apparent loop Q drops with frequency, 
being 55.6 at 7.23 МНЕ then 33.3 at 10.23 MHz and 28 at 12.32 MHz. The loop inductance is about 4.1 uH zo 
the Input impedances which match these Qs aro 10 KO, 8.8 КО and 8.9 КО respectively. Wider sweeps show 
problems win the test set-up, in particular generalor harmonic energy when tuned below the loop resonances. 
Neither sweeps have me feeling very comfortable about the quality of test setup (or the loop construction for 
that matter). fne HF feed trough is probably due fo the unshielded housing of ine bulfer атре and stray 
circuit capacitances. Maybe a LPF should be added lo the output to suppress these responses? A HF receiver 
should reject them with no dramas, but ne number of hints of internal resonances and general complexity of 
the baseline above and around resonance doesnt make me too comfortable 


Relative Detected Pouer (cB) 
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When the amplifier is left unpowered the loop leaks through RF at a lower amplitude, and the resonance is 
shifted down in frequency somewhat. This is immediately apparent when you connect a receiver to the loop, 
even without powering it on you can peak-up the background noise level by tuning the polyvaricon. However. 
once power is applied the loop must be retuned (up somewhat) for maximum background noise. Loop Q is 
degraded quite significantly in the leak-through mode, with Qs of 39.3, 17.1 and 9.1 for the test frequencies 
discussed above. Loop Q in general could be improved by weaker coupling to the JFET gates, some simulation 
could optimise the values required if the resonator usable О was measured and the FETs well characterised, 
Noise figure would be compromised by resistive DC gate biasing, maybe use chokes? 
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On thing | initially found rather disturbing about this particular sweep is the 2nd harmonic peak is absent from 

the "off" run. The 3rd harmonic peak is 15 dB different just as the fundamental is - but the 2nd harmonic "on" 

signal is smaller and 15 dB down from Its level is into the -41 dB "leakage floor" we appear to be observing... All 

was revealed when | considered that the reference level here is about -12 dBm meaning the leakage is around 

-53 dBm, quite likely considering the unshielded nature of the amplifier in close proximity to the coupling loop. 


Field Testing 


For real RX testing | lashed-up the antenna on the balcony, mounted a litle above ralling height, and AB 
compared it against the base-loaded vertical | use for QRSS transmission. This is "not" a very fair test, as the 
vertical is З metres tall, while the loop is less than half a metre in diameter and was mounted at the base of the 
vertical. Also, interaction between the antennas was "not" controlled during the experiment, and experience has 
taught me this is critical for meaningful results. 


The loop is largely limited by its aperture (cross-section). Compared to my loaded vertical it is about 6 dB down, 
making it ineffective for its original design purpose (improving my QRSS RX noise floor). However, unlike the 
omnidirectional vertical it has well defined nulls which are useful for avoiding local interference. The nulls do. 
help dodge some noise, but unless | make it larger or mount it higher the loop is simply not as good for QRSS 
RX 


For comparison purposes | have built a much larger passive tuned loop antenna. The square loop is roat-2 
metres on a side in a diamond configuration (for mechanical simplicity) and is matched to the coax using а 
ferrite transformer placed near the polyvaricon that tunes the loop winding to resonance. It was not possible to 
fit the loop in the shack for Q-determination and hence the matching is al best an educated guess. Its Q is likely 
dominated by whatever the receiver input impedance reflects into the loop tank through the matching 
transformer. Experiments continue, comparing the Ihree antennas for relative performance. More experience. 
and additional test instrumentation is required before fair comparisons can be made. 


2 comments. 
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ОЛ ‘Alan Yates’ Laboratory - Photodiode Gamma Ray Detector 


й-поі components, with the BPW34 
ina small brass tube, with a thin ресе of 
ing ta the sentiva front-end electronics, The other end 
Was closed with wadding апа iqud electrical tape. The detector module has thee wires emerging Irom it and can be integrated with 
(ferent electronics. 


[© 2000 2009 Alan Yates Al Rights Reserved. 
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SPECT нау" Бе POSTE WATE чагу aA, PEAT I CNRS FT ЕСГ SG GU 
for diferent sources. However, the physica or al and па doubt only a smali fraction of the energy ef higher 
d by i (ay makes а Vary poor spectroscope, resolution wise, but may be sufficient to tell apart the usual 


tay a count every two minutes, The noise foor is quite close ta -50 ka gammas of Americiu 
orn is current form. More overal sensitivity might be achieved wth additional or larger 
leto bul large arrays wth mutil buffer FETS ай ving Ins one ampliar and comparato 
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2003-04-13 


This is my ugly implementation of. 
Jens Dyekjær Madsen's. 

rogrammer. | omitted the ESP 
header as | do not plan to use it. My 
veroboard embedding of the 
topology borrows heavily from Раш 
Scrivens' veroboard version, but 
mine has a lat more links on the top 
of the board, 


| built it to program OTP 12С50ХА 
chips which are quite cheap (about 
2 AU in bulk). | am planning to 
make а CW beacon controller to 
bang out "test de vk2zay", maybe 
with some sequences of vees and a 
period of long steady carrier for use 
in my VLF experiments. 

Work on a Linux driver is under way 
as a back bumer project. I've 
become more interested in the 
ATMEL devices, in particular the 
8962051, which is a flash 8051 
compatible. At only 40 cents more 
for more pins and a faster clock rate, they sound pretty attractive. The lack of an internal clock and reset is a bit 
of a drawback compared to the tiny 8 pin PICs, at least for the beacon project, but for larger projects they sound 
like a lot of fun, ме worked with 8051s before, 1 rather like the instruction set, even if the assembler is in Intel 
(backwards: opcode dest source ...) order. 

The 2051 requires parallel programming, so | will have to Macgyver up some kind of parallel port programmer 
with a switchable voltage to the reset pin 
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Plasma Diode Detector 2002-12-22 


асату bought a grass of neon bulbs for various experiments, fey are quite cheap in large quantites. While researching neon glow 
discharges | found a few mentons of telr use for microwave demodulation. ve used them for qute а whl as anes for Rand strong 
sect ela, even as rans, but I never thought about using hel nonnear diode Ike properties for demodulation. 


While Christmas shopping ata $2-sore I зан some cheap and nasty 9v batteries оп sale for 
10k about $1 cach, пошт | could use em fr a B+ bar in tube experiments, or some other 

ne Juss moderate voltage supply, | bought а! af them When ths neon experiment came 
Жопа, | had just по right power supply for experimentation. Using 8 af hem and a IM pat! 
Experimented wih biasing a neon bul and observing the current tough il vate voltage 
cross та pot picked of via а new nano capa i warked very wel for such a primitive 
Setup. just а bunch of aligator cips and Blu-Tack holding he prototype together on the bench, 
the liz AM sianal from my RE asciator was clear vitia оп е CRO а a few manos 
above ihe noise oor wile ihe end ofthe coax was held near he neon bulb. 


Further experimentation with the biasing showed that he current was mora Important than the 
voltage in giing the best sensitviy and lowest dlstorion. his ths 1980 Нат, Radio article 
found in my research suggests altering both parameters found keeping te volage above ha 
Sting votage was fine as ang as а large seres resistance was used о Imt the curent 1o 
the poini where a gente gow was just covering tha inner surface of ine cathode, Balancing 
i i P the discharge onthe edge of colapsa was not needed for my рапса bulbs, though there 
Bias Testing Circuit Was much varaton in ithe voltage and best bas curent I recive | found опу Sd 0 s0 
diarane in optimal bias and just giving the bub 100 vols through 100k. 


Bulking the practical device was a Иа more complicated, a bunch of v batteries в quits heavy and buy. An inventar had to be built to 
produce the voltage, and AF amplitcaton had t be provided to drive headphones ога smal speaker. 


Mss 1n4004 {119% L386 
k7 Amplifier 
= Module 

HI 

== ; 470p 470n iM 
470u| P Л 
BC547 
6v 213053 100 
T 


The inverter transformar was wound on a bobbin and erie Е-согв set. The primary windings аге 30 tums each, of 0.5mm wire. The secondary 
Winding « 0.2mm wire, wound by та! and erar to provide about 110 volis. The primary and secondary ayers separated Бу a layer o PVC tap. 
Tha 470p capactor across it halps improve ts efficiency. The 144004 was replaced with a Schottky device bul Ie improvement was 
Observed, sd the TN4004 was returned There s no bleeder resistor across te sorage cap, бе сайн, rada a meg orsa resistor across the 
E 

“The AF amg is a single transistor pre-amp stage, folowed by а ОЗЕ KSSOA 14386 ampir module. This module is available as a fairy cheap 
et (atout 35 wren | Bought 10 of iem a ew years bo 11 good РСВ опат а nice shart ou far buling a simple audi ample 
Hare ea picture af the urit without tha audio amp module in place. The switch was latar replaced wih the headphone socket and power 
Supplied extemal ran ош of room inside the box 
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Pulse-Counting FM Broadcast Receiver — 2010-11-14 


Months ago when | was working in Cronulla | had plenty of time on the daily rail commute to design a pulse- 
integration circuit in LT Spice. At опе point | threw the result together on a solderless breadboard and tested it 
with the signal generator - it worked well, but was far from a complete WBFM receiver. | forgot the idea for a 
while and built the Fremodyne instead. Last weekend | decided to revisit the idea. This radio receiver Is the 
result 
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Alan Yates Laboratory - Pulse-Counting FM Broadcast Receiver 


о, which Is a bit of a problem 
© FM multiplex sign nergy t 


areful about the IF system. This radio is not so careful and uses a very brute-force topology. 


anozois 


This simplistic design means there are two "optimal" local oscillator tuning spots per channel (+/- the IF relative 
to the carrier), In between the LO mixes down and/or aliases the IF into the audible range which is undesirable 
(sounds horrible). Ideally the IF amplifier only amplifies signals above "baseband" up to the peak IF frequency 
and the detector is followed by a filter that rejects the IF. This radio does the later with a simple Sallen Key filter, 
but the former ist really implemented beyond the inter-slage coupling of the IF stages which roll off its gain 
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тёве тав at Baseband Where a EI GF "GUT oF band TF" leaks Thraugh We detector on Weak signals: ORGS W fU 
limiting it isn't really а problem as only intermodulation can mix IF energy down into baseband. 


RF Front-End 


The front-end is a simplistic single-JFET mixer with а tuned-loop antenna on the gate. A Hartley JFET oscillator. 
implements the LO, and injects into the low-Z source of the mixer JFET from a tap on the LO tank quite close to 
the cold end, The IF is extracted from the drain of the mixer. A choke rejects the higher frequency bits of the 
mess at the drain, but the IF amplifier does the bulk of the band-limiting - an area that probably needs 
improvement. The front-end is not particularly sensitive, but | live in a high-signal area so this is of litle 
consequence. The pre-selection tunes sharply which is actually a bit annoying usability wise. Also severely 
detuned the pre-selector lets you tune the mixer to powerful out-of-band signals, this clobbers the signal of 
interest at the IF. In a better design the pre-selactor would be track-tuned with the LO. 


The IF Limiter and Pulse Integrator 


The IF limiter is just three cascaded "minimal" common-emitter BJT amplifiers. It is works well enough, but | am 
not very happy with the design. The pulse-generator was orginally designed to be biased slightly on, but | 
encountered instability problems doing so. It is now "auto-Ihreshold biasing’ class-C which decreases the 
sensitivity to non-limiting IF signals but it behaves... The preceding IF amplifier is largely to blame. In the 
absence of an input signal it can oscillate. This is a hack. The topology of the pulse-generator may look a litle 
weird with the grounded base, but it is easy to understand if you simulate it in LT Spice - basically the emitter 
gets pulled below ground by the 39 pF cap on the edge of the previous stage's collector signal. This produces a 
very well defined narrow spike of collector conduction, pulling down the collector voltage proportional to the 
frequency of the IF signal, 


The Audio Bits 


| cheated to save a capacitar (and improve the LF response) by using the de-emphasis RC network to bias the 
Sallen Key emitter follower to near mid-ral on the emitter. The Sallen Key filter has a О of only 0.5 and a corner. 
of around 22 kHz - it works well enough to keep RF out of the following stages. The emitter resistor of the fiter 
transistor just happens to be the volume control pot too. 


The audio power amplifier should probably have been an IC, but | had used transistors for everything else, so 
what the heck! The result is very conventional complementary output stage with bias boot-strapping to prevent 
++ve going distortion (if the 10 К resistor just went to V+ instead of the output the bias headroom would 
eventually run out). The ВК2 resistor selects the quiescent current and minimises cross-over distortion. The 3R9 
resistors stabilise the operating point with temperature variations. The frequency response of the output stage 
runs into LF. Attempts to shape it just coloured the audio too much, its current response could be considered a 
feature. The lower frequency corner is quite good - excellent in fact, fine for headphones. Output power is more. 
than adequate, ear splitting in fact. The circuit can drive lower impedances, but prefers the 64R of headphones. 
Because of the bias boot-strapping it will not perform ме! into higher-Z loads and requires DC continuity. 


Notes 

The radio was first bull on a solderless breadboard as just the mixer, IF and pulse integrator, using my signal 
generator as the LO. In this form is was actually more forgiving than once bull оп a PCB, Most of the 
development ime was spent keeping it stable on the РСВ through addition of RF-hyglene. The filtering of the IF 
"ail supply could be better, 100 nf is probably too small. In hind-site the lack of reasonable fitering down to 
audio frequencies at the mixer drain is probably a major problem. 
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The receiver sounds good enough to actually use for listening to ABC Classic FM (92.9 MHz here in Sydney) 
The response is quite flat and uncoloured despite little attempt being made to implement de-emphasis properly. 
The LF response is excellent. The signal to noise ratio could be improved a bit, you don't notice this on most 
channels, only in the quiet passages of classical content can you notice the nolse floor. On a spectrogram you 
сап see the 19 kHz pilot signal of the stereo MPX (itis about 30 dB down once it makes it though the filtering), 
with a bit of effort it might be possible to build a stereo version, 


Selectivity is a compromise of course, but the pre-selector helps. Often опе of the sides is better than the other 


as it has a "quieter" adjacent band. Dual conversion would help eliminate the image response along with 
ceramic fiters. 


The loop antenna makes the receiver a bit fragile for my liking. A solenoidal inductor could replace it at some 
loss of capture aperture (see breadboard version photo - worked fine). The loop antenna interacts with the 
headphone lead a bit (the headphones act as a parasitic antenna too and not always for better signal as the 
phase relationship between them is uncontrolled). One might wish to add chokes to the headphone line and tap 
off the RF it collects for injection into the mixer instead of the using the loop antenna. 

The receiver pulls about 10 mA and runs from four AA cells. 


44 comments 


Attachments 


‘ype 
imagelipeg | 339.579 kbytes 


pc vk2zay nelarticle/250 эв 


ОП Alan Yates Laboratory - Receiver Boxed Up 


‘search 


Receiver] Boxed UP 2007-12-18 


dio amplifier was built into tha 
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Regenenerutive Reflexive Receiver 2007-11-04 


HH's website, and then again saw 


into oscillation. 
also enhance 
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stability is a big advantage. It took only 
shortwave stations with only two alligator 


ime videos of the prototype receiver in operation (excuse the enormous mess my bench is currently 
in VOA (2 MiB, 
und (4 М8 

As there is no bandspread capacita 
tune. The full sweep of the cap 
practical use, This is easily f 


Чыны 
Updates 
2007-1248: Receiver Boxed L 


| put the re receiver on 31 metres and put itin a box. 
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e FM Broadcast Rece 


er 
i the Ingenuity Unlimited 
tne diagram below i аз bui, 


Regenerat 
3 comes fom Everyday Practical Electronics m 


Francis На, rom Meinerzhagen, Germany cass his "Eum Set 1 made only minor changes fh 
see he aridis for as Francis specified К. 


K7 K7 
JL JL 
Ui Ul 
100n 100n P 
BC547 BC547 


a quick check af the audio 
veadocard and made up the audio sp. "bla 


| must admit, at frst | was sceptical looking at the ci 
тту calculator | saw that Mr Hal had des dopo 
ted OK. апа wes surprisingly quet and well behaved ( used BCSAES devi 


V RE ranslelor would 


(pont h 


front-end around 
ted а SK pol fo t 
This physica 


ate, rebut ring gang with an internal 2:1 reduction drive: ( got 
on eBay several years ago 1 


device with a knob an 


Now that 


| retained the transistor socket, so other devices could be tried in the tuture. One thing became obvious during experimentation, й "requires" 
ich capacitance and wil not esci 
the frequen 
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The Good 


The radio is an excellent performer. It easily picks up all the local channels wih more than enough volume. With the re 
itis narrow enough о distort the received signal purely because its bandwidth s too narrow for Ihe signals deviation. 


Its audio quality is surprisingly good. Unlike the super-tegenerative receivers Гуе bul in the past hare Is по quench to mix the stereo sub- 
rier and plot into the baseband. ıt can also have an extremely high- unlike tha super regenerative receivers which have a minimum 
bandwith of four imes the quench. Ii perhaps slightly lass sensiva, but much, much nicer to use: far saslar to tune for best audio quati. 
To tune, you may use the RF stage gen ceiling to lacate the station of interest Tuning across а station wil sound Ik listening to FM 

опа SSB recever as mast of te signal's energy wil be ouside the detector slope. Once youve got а channel near-by. you Васса the 
regeneration unit stops oscilating and ihe Q is at an optimal point, fen shit the frequency to put the slope atthe best poston far low 
distortion. This requires some dexterity. manipulating ihe tune and regeneration contras at the same time to place he signal in he 
‘bandpass and adst is width for an undistorted audio output В takes mora wards ta describe than actually do, you Wil quicky | 
proficient 


The Bad 


Because af the regenerative stage topology, neither side of ha turing cap canbe referenced о ground. This means the entire bulk of the 
тсе в RF hot Which makas t suffer badly fom hand-capactance efecis. The regeneration control spindle is coupled i hs 
сараойиыу (via йв case) because | glued t агес#у to na gang Fame a physical design problem, not a ation af the crust as the former 
E but annoying none te less. | would ke 1o redesign te regeneraive stage to use a common Base oscllatar which should make the rado 
much more sabia and pleasent in use, 


“Theres по volume control. Wah strong signals ће RF stage can overdrive the audio stage At tha very least this is painfully loud, but t also 
pushes the relatively simple amps inio heir e-gaing distortion and even inta Tull clipping on ver song local signals. (The local ABC 
Classic FM - 92.9 MHz а good example, tis a gigantic signal at my ОТН and simply сап! be tuned in propery at any regeneration level] 
Turing down the regeneration as a volume conto i very non-optimal, it rapidly reduces ne О of the tuned circu, widening the bandwidth 
апа detiroyng the ssec however this does work for power etatons in otherwise relatively quiet parts e the band (ZWS FM 101.7 
Мне for example) 


The Ugly 


This radio в quite possibly the оде 
оду hack 


ting Ive ever built Itis faily small, and fts in a Decor 250 mi plastis tub for transport, but ts stil an 
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Usage Experence 
The lack of AGC means mobile use can be almast impossible, Опіка ower wave bands where the longer wave lengths mean mulipathing 
{ert huge issue, st VHF тиран related fading i severe. Over water or inthe diy the fades can Бе зо extreme and тар is very 
tific tne the racio, or stn othe program 


Stationary the device is quite pleasant to use, despite the body-capaciance issue. Ive been considering lowering the gain ofthe tst audio 
stage ог puting in a volume pot, te radi s Sgnieantiy more senstive than is required at mes, and often keeping f sufisientiy selecive in 
{he crowded 50 KW» upperend ofthe FM Бапа means ne audio в simpl oo load or distorted, 

The radi suffers mildly from being unshielded. Some interference from mobile phones in close proxi is experienced, but puting your 
"ngeron ha st audio stage biasing resistors shunts most oft Ta problem is qute minar however, no where near as severe ав wih the 
recent MW Receiver wih ets hammared by any phone within 20 metres and TV transmitters in Sydney Harbour. 


Future Ideas 


Му пек attempt at a similar radio wil probably be a hybrid including a regenerative stage at a fed IF in the HF region, with a frontend 
converter based on a айсар tuned VFO feeding а simple cascode ies. П carey design an 80-115 МНЕ fitar and an LNA to feed t 
"rom signats taken frm the headphone lead and bul! teenie ceci inside a shel box i avoid mobs phone nose. | may be able to 
"implement an AGC atthe LNA stage, or a diode attenuator л he front-end fo cono ne total system gan, however thie wil degrade the 
naise figure a bit- on the FM broadcast band his shouldnt be a huge issue as the signals are generaly quite strong in the metro an 

"nere ЇЇ be товду using ne unt That sad a nar-inear element in the frontend miht produce mtermad Issues rom the same very 
powerful signals in-band, so varying ће gain cf he LNA might be the batter approach. 
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The lid is calibrated in MHz, performed by dipping the coil or tuning it to resonance near the output of my si 
generator while monitoring the voltage across the BNC plugs on the CRO with a suitably small cap in series. 
The device tunes 5.7 MHz to beyond 16 MHz using the full 210 pF maximum capacitance of the polyvaricon's 
combined gangs. The distributed capacitance of the coil plus internal wiring capacitance is around 12 pF limi 
operation to around 20 MHz tops. 


ires (it was designed for 40 metres in particular), and 17 metres too but the tuning 
gets fiddly up there. The general idea is scalable to any frequency. Tune-up is simple, place a clamp-on RF 
ammeter over the coax and tune for a dip in current. Alternatively you may pre-tune with a dipper, but it is easier 
to tune in-place where the extra capacitances of the feedlin өй. Pre-tuning will generally need to be 
tweaked up (less capacitance) because of the extra capacitance between the feediine ends. 


itis fairly common practice to use self-resonance without additional lumped capacitance at VHF and UHF to 
choke feedlines, but it seems few people actually try for a resonant breaker, just adding "а few turns" in the 
feedline, With a dipper it is easy to fiddle with a roughly dimensioned сой of coax until you get resonance where 
you want И, then tighten zip-ties to hold the coil in place. Q is generally low at higher frequencies using the 
self-resonance so tuning is not too touchy, but it must be done with care to get the best results. 

this DOES NOT effect currents flowing inside the coax. (| confirmed thi 
tally to the limits of my return loss bridge.) Only currents trying to flow on the outside of the coax 
he impedance of the tank so formed. The Q of the tank is not especi ıd, ће coil being close- 
wound of coax braid, but it offers at least several tens of kilo-Ohms to braid currents at resonance and is broad 
enough to not need much retuning in narrow bands. It is possible to construct a similar device for balanced 
lines, using isolated dual capacitors across bifilar mutually wound inductors fed by the feedline. 
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Generator Return Loss bridge 
In 
50 50 
Load 
eee Under Test 
Reference € 
50 
10n тоок DC Out to 
External Detector Multimeter 
" 1N571 100n 
Transformer is 1:1 


Initially it was constructed using all SMD 100 Ohm resistors, but abuse with use fractured them several times 
(point-to-point with SMDs soldered directly to BNC plugs is a bad ideal), so | replaced the two splitter resistors 
with leaded ones and kept the SMD ones for the reference load. The original configuration was quite good to 
high VHF, the leaded resistors only slightly worsening it. 
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Thé extra Tixibiity ofthe leaded resistors means they will absorb the flexing of the device as leads pull on the 
connectors without breaking as easily. The splitter resistors are less critical than the reference load anyway, due 
to symmetry all that really matters is that they are fairly well matched. 1% devices would have been a better 
idea, but even with the 5% ones the directivity of the unit exceeds 53 dB to beyond 50 Mhz. 


The unit has been characterised from 100 kHz to 100 MHz and offers better than 43 dB all the way. Directvity 
peaks around 3 MHz at over 69 dB, by 10 MHz it has dropped to 60 dB. At 100 MHz itis at least 43 dB but may 
be slightly better as I am suspicious about the calibration load | was using. 


Usage 

To use the RLB apply a signal source to the generator input large enough to give several volts of DC out when. 
the X port is open. Larger drive is better as И keeps you away fram the diode non-linearity, but don't burn out the 
resistors. Note the reading on the multimeter, then terminate the X port with a good dummy load, the reading 
should drop enormously. Note the new reading and divide the original reading by it, take the log and multiply by 
20. The result is the bridge directivity in dB. The directivity should exceed the return losses you wish to measure 
by a reasonable margin for sensible results, ideally make sure it exceeds at least 40 dB and the 0-30 dB RL 
region is of most practical interest 

Similarly in use, note the unterminated reading, then divide it by the reading once connected to the load under 
test, take the log and multiply by 20. The return-loss through an attenuator is twice the attenuator loss (through 
and back, attenuated twice). Return loss is specified as а -ve number by convention, +ve numbers imply gain 
not loss, but it is common to see RL specified loosely as a *ve figure. 

Return loss, Reflection Coefficient (magnitude), and Standing Wave Ratio are all related mathematically and 
measuring one allows to infer the other two. Here is a table of some common data points: 


RL (ав) | ir [swa] [RL (as) | ier | з\к | [RL (ав)] ier | SWR 
0 EN 0 EE 0 E 
1743 [ова |10 | [2409 [oss|v 1 0.891 | 17391 
3522 [0667 |5 son [os [s 2 0.794 | 8724 
son fos {з 10458 fos [1857| {з 0708 | 5848 
5543 fossa [2 12042 [025 [1667] [5 0562 | 3570 
13979 [02 fas | tms [02 [15 | [10 [озов [1925 
17.82 |олзо|1з | [200 [от [1222| [200 [от [1222 
2088 [009 |12 | |= о |1 3000 [0.032 | 1.065 
26444 [0.048 |11 4000 [0.010 | 1.020 
= о |1 50.00 [0.003 | 1006 
воло [0.001 | 1.002 
- о |1 


Alternatively you can use my return loss calculator, 


Practical Application 


One of the first tests | did with it was to measure the line loss of my new coax runs. | spent most of last 
Saturday running 3 RG-58 coax lines from the shack to the balcony. The job is fairly neat, terminated at each 
end using BNC bulkhead female-to-female connectors and standard wall plates. The wall plates come from 
Jaycar and originally had four RCA sockets, which | removed and drilled out the holes to fit the ВМС bulkheads. 
Using bulkheads means good terminations сап be made al each end. | had to remove a two bricks from the 
cavity wall at the shack-end to feed the cable through, a process which took much lime and cost some bruises. 
The real hard part of the job however was at the other end. The eaves are extremely difficult to access fram the 
plenum. | was fortunate enough that a previous device had left а circular hole in the soffit cladding which | 
reused for this project, but | had to improvise a cable-snake/fish from some galvanised wire to pull the cables 
through. The access space was barely sufficient for а feline, let alone a larger human, so many more bruises 
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and ОТБОР Splinters were accumulated in the process. Tanya assisted Qreally By feeding the SAKS Wor the 
balcony side, and | complete with knee pads and a head-mounted light source did the fishing Job in the plenum. 
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Anyway, a week after that effort the cables were measured for loss. Leaving the balcony-end open circuited the 
return loss of the cable approximates twice the loss of the line. Of course this is at essentially infinite VSWR 
Which increases the line loss, however this simple test gives a good indication of cable health. The run is only 
about 30 metres so a homebrew TDR із unlikely to be useful. One of the three runs is from a different batch of 
cable (I would have run four to utilise all the ВМС bulkhead adapters, but ran out of RG-58). This different batch 
had a better loss compared to the other two runs, but only slightly. Runs 1 and 2 measured almost exactly the 
same at 1.40 dB at 3.581 MHz (I used the 80 metre beacon TX as a signal source). Run number 3 measured 
1.26 dB. Considering these figures where measured at infinite VSWR the lines and terminations seem to be in 
fairly good condition. 


The RLB was then used to measure the match of the 80 metre beacon's antenna after recent improvements in 
its water proofing. Once tuned up the retum-loss is 26.5 dB, which is a p of 0.047 or a VSWR of 1.099. It drifts 
around a little in the wind as the capacitance of the whip varies, this is unavoidable because of the high-Q 
nature of the matching network to get reasonable efficiency, but the variation is quite small and acceptable. 
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RF and Optical Bolometer 2009-02-25 


Whan RF energy is delivered о a rasistiva load it dissipates heat. I the load has a relatively poor thermal coupling to itë surrounding 
rvironment 4s temperature wil e. By measuring the temperature sedis posible ta determine ie average power delivered ta е load 
There are varaus problems wih the approach Pugh, calibrating Ils troublesome as ambient tomporatures change and many of tis 
попав valved are unknown and would need о Бе determined taporimentall: It was during my design of te calibration System | 
discovered I's fairly easy to just put the temperato sensor and bad ао a sevo сор and maintain а constant temperature above the 
ambient In hs way the change in OC power required to maintain the sensor at a constant temperature 8 relly the amount of power 
"ovra ot by ther moans, 


Bolometer 
Sensor Reference 
^j DC 
Е >| Ts T 
poner $ Thermal Leak E 
Heat 
Power 


To achieve the thermal control syster | started with thermistors bul rapidly changed to using common sicon diodes who have a temperature 
coafciant of about 2 т\к. An Op-Amp wih ойе compensation (a САЗ130 was in the junkbox) amplis the drop voltage diference between 
ио dodas and dives a resistor heating element to каар ona juncion a constant temperature above (a other. The ampliar gan s about 30 
#8 and в not completely орап оор except for the termal feedback to give it some etai. The Gc i ай в very simple and functions 
adequately for the task 
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Thermal Power Balance Bolometer 
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"ao Ts ачаан cS а hs BU ава a tw Barent IN RON Toad may rat Bs precusly саттан at Ws Same eve a E 
dioda but in practica it was shown to work very wal. For RF-oniy measurement tha single hastersensorsysiem is simple and direct reading. 


(but may require a high heater supply compllancs to arive the 50 Ohm load) 


Single Resistor Head 


Heater DC 
1—9 Temperature 


L Sense 
Decouple 


The power delivered to the loadisensor system need not be via the resistor: | discovered extemal heat sources (Ike my soldering iron) would 
produce measurabie deflections fom quie some distance, This enables drect measurement n electromagnetic radiation tha De sens 
Бо tied aiming a toy laser pointer af пе mil leaded detector arrangement and measured roughly 2 mW of Siesipation dfe 
Seamed consistent win s < 5 mW compliance labeling. 


The time constant of the lashed-up detector was fairly iong, and to minimise this | decided to Bui a more physically compact detector. | used 
ЭМО components soldered toa emas squares of Brass shim stock. | reasoned е surface area of he plate cold be measured and vend o 
culate optical fures. | soldered the SMDs directi to васт other апе bonding them together with superglue and then soldered har common 
ground a he plate. Tha entire assembly was еп suspended over a larger brass plate which holds he reference oda The larger plate ean 
фе attached tas physical large heatsink а form a stable ambient reference, while radiation and cancion 1 ne reference mase from he 
sensor implements the heat leak required. To ен the ver low reflectance required for radiation measurements | eventus painted te op 
Sido of the brass sensor pate fat'black using Lampblack mixed with aiti Red Gum in alcohol to bind it 
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“Tr jS IS GOUT СУББОТА ОИС 2U TG YANG THe ROOF ARG TANGA TS VBA TW SRST E 
lower mite could be mpraved by acive cooling of he sensor head to achieve more senstviy and more anton ta позе fitering. lte upper 
mitis really опу constrained by the temperatura limit of Ine sensor assembly. used 125 mW rated SMO resistors and st the bas power a. 
Ite bil above that level (whic safe dus о ће heatsinking effec ofthe detector assembly), Wilh larger resistors in tha detector and a 
suitable power Darington follower the circuit could be used up to KW. Eficency is of course terrible, the sensor las рои must exceed the 
power ta be measured. Larger RE powers are more easly measured wih dode paak-voage measurements, but as a thermal device ls a 
hatural integrator сап measure the Lue average power of complex waveforms containing тыр frequencias (including 0, DC bases which 
may or may not Бе a problem depending onthe аррісавот) Attenuation from higher power s probably the most practical method. Amplfcaton. 
an ba used to measure smaller Sona Ба the ealbraton ofthe ampliar then becomes an lesus MMICS win reasonably fat gan and 
‘Compression pnts exceeding ne delector rangs are avallable. The load ово a good retum в well inta УНЕ and is Therefor capable of 
absolut average power measurements tom DC to several hundred MHZ. 


The general design can implement ай kinds of radiant energy sensors. А pyromalaris simply a matter of optics and calibration. The device is 
already a fairy usable laser power meter. 


Notes 


+ The heater and load resistors must be as ohmic as possible for best accuracy, athough thermal variation in their resistance can be 
‘calibrated out Obviously the 50 Ohm dummy load resistor must not vary оо much or else the ratum loss Wil Бе compromised For most 
Sommercil metal fm devices the thermal ceafisents are qute tn. 

+ The "appronimately" constant curent biasing of tne diodes nen this configuration, as itis thermal power balancing (nat temperature 
чапып where two dierent currants woud Sealy Бе used о extract те absolute temperature), We dant res cars 100 much about he 

‘ode cooficlents just hat thay hold the sensor at a constant temperature france fo the reference, The reference diode compensates 

the bas power for variations we ambient temperature At constant ambient temperature a reference бое ent set required Iis 

олу гейге tha he sensor diode temperature is пва constant between zar and applied power conditons or ne heater power 

‘ference to match the applied power. 

‘Smal decoupling capacitors may be needed across the diodes to prevent RF pick-up upsaing things 

Watch cu fr photovotaic problems wi (ass encapsulated sensor diodes. SMD encapsulation is ol susceptible, but glass cased 

Nd s needed painting Back. Not al black paints are opaque at the ful range of optical sensvy of Slicon diodes. 

+ With a single resistor sensor for RF watch ОШ for magnate saturation n ns RFC core which may drop s impedance dramatically 
shunting RF and degrading ihe return los. Fortunately his is Ikely to happen їп 1e smallest power inputs so mismatch damage о 

"ho DUT в unlikely, but the measurements wil be compromised and perhaps go unnoticed. The RFC Is problematic anyway f must 

ave a large impedance wih respect t ne 50 of load across ne Bandwidth o he Instrument -a somewhat challenging fequrement 

Tora MF-UHF device, Commercial SMD RECs designed for MMIC biasing may bo useful in this serve. 

Larger heating resistances allow the circula oparala down to smaller power aves, but пово wil Become a problem. 

Filtering most of the resistor naise cu of the bandwith of he loop is probably а good idea f going for mora sensitivity 

‘The виру must be wal regulated. even wth tne supply rejection of ne opamp 1ле zeroing for Ie analogue meter wa change (minor) 

Bul more mpertanty tne sbghty diferent чать resistance ofthe sensor and reference diodes reflects Supply oie nis tne lap. I 

Tight be worth bulding ап utra stabilised supply for the sensor diode biasing, or evan perhaps the entire circu 

+ The heater supply flower temperature coeficient has a small effect and сап be minimised Бу етта bonding ia he reference 
heatsink. 

+ А constant ambient temperature the amplifier circuit temperature dit is unimportant, simply measure the change in heater power 
Between quiescent and signat applied to nd he applied power. 

+ The unit must come 1o thermal equlirum before meaningful measurements can be made. Fortunately for tha small sensor head this 
happens rapidly (a few seconds). 

Intl adustmen of tne bias power shouid be done while monitoring the heater voltage. Set for about 150 mW of qulescent power and 

‘low fo stabilise. Do not set such thal he op-amp is pegged out against ts upper output voltage Ит. Similarly in operation f he прш 

power exceeds the bias power the op-amp wa БОО aut at near zera vote, he fallow vansistor wil obvicuy be cut-off a bit Sere 

"hat happens. 

"og to be a major prablem when trying to increase sensa it might be practical with extremely small detectors to 

modulate the heater curren and extract te AC response from the diede drop voltage Таланат and атуу 4 at that mare reasonable 

frequency. This moves ће direct reading nature of the power balance, and near would be compromised based onthe diode. 

у around the detector lamperature, but baseline ft should be fait small 


L3 wpe E 
Basic Bolomsier Scheme Diagram Болса [appicatanipostscrg | 10429 kbytes 
Thermal Balance Bolomeler Сүй! Source | applcatianpostscrg | 15383 kbytes 
Single Load Resistor Head Diagram Source | aoplcatonipostsct | 11.452 kates 

Updates 

2009-02-22: Bolometer Head Completed 


пау assemble the booster sensor head into something rasembing a completed unit- 


2009-03-18: Бо Bose ine Noi iy 1 
‘Gradual improvement f ihe bolometer baseine noise and he RS-232 sampler data capture system over several days, 


20082321: Qt Dipl forthe Balornster 
A multiplea segment Чиа! display for the bolometer. 
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RF Sniffer 2008-11-17 


Yet another circuit based on the biased 1N5711 detector topology utilised in the wavemeter and passive УНЕ 
receiver projects, The only two differences in this circuit are the lack of a capacitor to resonate the pickup coll 
and I didn't add the pot to set the quiescent current, using just the 1M2 resistor to the diodes produced а 
reading just beyond "1" on the scale with the particular MPSA18 | used. Unplugging the сой is the off-switch, but 
the current consumption is tiny so | usually leave it plugged in. 


RF Sniffer 


250 uA FSD (A) ae 
5k6 
1M2 E И 
Probe Coil 
мате 
1N4148 1N5711 
2x 100n chip y 10n chp] = 


The pickup coil is slightly exotic, having а jumble-wound LF/MF choke in series with a HF/VHF coil with а 
varying pitch along its length. The general idea was to try and produce an probe with several resonances in key 
bands to make the unit more generally usable with the single probe call. The tums are held in place by dipping 
the сой in molten wax. Other coils can be attached, it uses an RCA socket like the HF wavemeter and the two 
units can share coils. | have several for specific purposes. Sensitivity peaks at the self-resonance of the coll and 
the stray capacitance of the circuit. The hybrid choke probe works fairly well from LF to SHF. 
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HAM tran 
mitters, and even str nultip 
ation from 


id UHF. 
lexing on the 
abla quite à dis 


ioner control pan: 
h the hybrid сой 


is often too d a way to vary the sensitivity would be useful. A 5-10k pot in the right would do 
ye trick Ifyou are building your own. This would increase its usability as a stray-current tracking fool in antenna 
A probe comprising а split ferite toroid (clamp-on current probe) would also be qui aver! 


е need to build опе ye 
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a> 
Probably the most common use is just to see if an oscillator is making RF. For this purpose it was originally 
constructed: While experimenting with UHF oscillators around 1.5 GHz, the sniffer was used check the oscillator 
output, and to detect nulls while playing with Lecher lines. 
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RF Sweep Generator 2006-11-04 


This simple tool has vastly expanded the kinds of projects I can undertake. My only recommendation is that you buld It, or 
something similar. Without it making crystal ladder fiters в next lo impossible, and И finds other uses, ihe sweeping IF strips. 
Titers, even antennas with tha help of a simple resistive bridge. 


For a long time Ive been wanting to build an RF sweeper, the VKSBR опе in particular stil holds my interest. Itis quite 
elegant with tho calibrated width and extemal generator mixing. However, JF1OZL's unitis far simpler to bull it tok ma only 
2 hours to hack together my copy. Despite a few drawbacks which Nil discuss shorly, itis one of my mast useful сов of test 
‘equipment 


The care of the огош! а VCO based around your basic JFET Harley oscilator. The oscillator is buffered once with another 
JFET and the signal coupled out via a billar transformer. The VCO functionality is implemented with a varicap diode, tha 
iimebase being а simple 555 timer С. 
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12V 


~ ВЕ Sweeper 


L1: 35 turns, tapped at 10 оп 750-6 
T2: 10 tums bifilar оп T25-6 


2х 
12V) 245484 


coarse 
tune 


Тооп 
12у 160P L 
si p Я = — RFou 
fine. : 
qune | 7 144004 
= = = 1 
= = Хо 


| used a 144004 as my 'varicap" diode, and 245484 FETs. A plastic AM-radio tuning gang for the frequency adjustment. 
КТО. uses а pot бг а fne frequency conoi, but only when о arrange mine lo bias the 
ofthat sat by the 


ıa frequency swi 


My unit tunes 4.5 - 13.7 MHz with the values indicated, 
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Ifyou need variable sweep width, or a wider sweep in general, you can replace the 3p3 coupling capacitor with a trimmer. И 
you require a moro narrow sweep than can be provided by the minimum capacitance of your trimmer, pass the timebas 
Signal through a Sk pot to reduce Its amplitude before itis applied lo the varicap (you may also wish lo increase the 3p3 
‘coupling cap and control the width purely by the amplitude ofthe timebase signal - you may also want to limit the range of the 
DC fine contro signal to keep the varicap biased within a fairly linear region). Unfortunately this can not be directly calibrated 
їп width, as the effectiveness of the capacitance varies with the main band-set capacitance setting. You could use a хей 
frequency for the generator and add a mixer at the output to implement something quite similar tothe VKSBR sweeper, which 
would then allow direct calibration of the sweep width. 


| да not implement the additional output for a frequency counter. Instead | generally tap a 2-pole 12 dB pad at the 6 dB point 
‘and feed the counter from that If | build the unit, | wil probably add an additional buffered output for the counter. 


Hero is the trace of a 11.98 MHz crystal filter | was tuning using tho unit. The -20 dB width s about 4.5 kHz. You can 
determine this by turning off the мөөр and using the fine tune contral to rock tha oscillator across the bandpass manually 
Combined with a counter (and it is handy to be listening to the signal on a HF receiver) you can noto the response and 
measure the circuit bandwidth. 
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Limitations 


Retrace can be a problem, smudging the tra 
implemented by taking the output from pin 3 of the 
into the Y-input of the CRO, 

The oscilator buffering is insufficient, The load can pull the oscillator, at mes quite badly. For example, crystal fiters have 
been known to pull the oscilator so much it simply refuses to tune through the series resonance of the fiter. The oscilator wil 
jump more than 1 kHz over the "dead-sharr region of the fior, going In either direction по mattar how carefully you tune iL 
This is apparent even with а 12 dB pad between the generator and ће fiter. Fortunately his is fairly simple to fix, and И my 
sily choice of a Tx-6 core for the output transformer is largely responsible. This should bo a FTx-43 ferrite core, not a 
powdered iron one. But the buffering should be improved, probably by adding another stage, BJT based I think, and an 
internal pad. 

The tace isn't naar. The limebase wave-shape is 1st order exponential because the simple 555 Umer circuit charges the 
capacitor Ма a constant voltage source. Implementing a better timebase with constant current charging (say an op-amp 
їпапде generator or FET current source relaxation oscillator). This would improve the display by making a linear scan. 
However, this is only half he problem, the “varicap” sn remotely near, especially for wide scans. This can ba improved by 
сагеМ biasing afer characterising Ine diode in question, and using relalively small voltage deviations to approximate Inear 
VIC characteristics. Obviously the rest of the circu would need to be modified to support this, | just put up withthe non- 
linearly, as shape is generally what am looking al, not absolute width. 


11 comments, 


в on the CRO, | think а blanking circuit would solve thi 
55 and using it to switch the RF output or the 


and could be easily 
flected signal fed back 
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2010-01-04 


idenly. The usual checks 
opened. Opening it was 


The commercial Rope Light used in the Chri 
led to revive it or indicate a reason for t 

quite challenging, eventually | simply sm Ж out of the box glue joints with a big hammer. 

Unfortunately this rather brute-force approach applied forces and accelerations to the internal components that 

were beyond their limits. T PCB was smashed г components torn off the board. 


Even before com 
catastrophic had o: 


ess it was immediately obvious by the smell that something rather 
‘amount of lid leaked out as well, indicating the lik 
the "outdoor" control unit. Upon inspection of the PCB there 

int and foul-smeliing, greasy pyrolysis products coated everything inside 
't shift the blackening, but 2-propanol mac 


«ing around the mains ingress 
he box. Cleaning with water didn 
failure was then evident; an arcing fault had accurred direc! 
and spraying copper everywhere. The fault occurri 
o have burnt itself open, as the 30 Amp circuit bre 
bly only its con unit that р 


ide short work of it. The full horror of 
tly across the mains carbonising the phenolic 


before the intemal fuse and did not open it 
ker to the mains cir 


Despite my rather kinetic oj 

а phase-ang oller, using $ 

The controller logic is a small 10-pin SIP dı 
lation. The controller п 


circuit and study it. T 
its of the rope light 
covered in the fa 

ja a high- 
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are driven directly trom pins on the controller card, suggesting ТГ has internal Current Ttg. There Is a Tay 
substantial EMC filter on the mains side, with a common-mode choke and filter capacitors across the mains. 
There is also a MOV suppressor. The active feeds the controller a phase reference through a 200 К resistor and 
а 100 pF capacitor to LPF it 


The controller daughter card had some minor damage to its track-work thanks to my aggressive access 
method, but being a metric pitch required a litle effort to test. | wired it up to a "standard" 0.1-inch header with 
the wiring pencil and plugged it into а solderless breadboard. 
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Once supplied with 5 volts, its timing resistor, and a zero-crossing reference | quickly determined it was a 4- 
channel unit (with the rape light only utilising channels 0 and 2) and was undamaged by the fault. The clack is 
about 115 kHz and varies quite dramatically with the timing resistor. It appears to be matched to the mains 
frequency, the zero-crossings of the reference synchronising its internal stale sa the control signals are phase. 
synchronous to the mains waveform. With smaller timing resistors it will happily generate several gating cycles 
per mains haif-cycle, but itrealigns upon the next zero-crossing. Larger timing resistor values compress the. 
available phase-conirol range. The standard value 220 К is а litle too large for 50 Hz. the supplied value in the 
original circuit (200 K) is also slightly too large, but wastes less of the waveform tail. The 100 Hz frequency of 
the full-wave rectified mains makes the fading quite smooth and flicker free, probably even with LEDs. it would 
not surprise me if this particular device is used with the typical 24 VAC LED lights as well. The gate drive signals 
are high for the entire conduction time, so they could drive non-thyristor switches too. There are a series of 
transients just after the leading edge of the drive lines going high, their purpose, if any Is unknown? They exist 
into resistive loads but appear inversely proportional to current delivered (from a slightly higher impedance than 
the main logic level itself) 
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The drive outputs source enough current to directly drive LEDs, so | plugged some in. Not sure how much the 
outputs can sink, | didn't want to push my luck with what was clearly a working unit. 
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Ол Alan Yates Laboratory - Rope Light Controller Failure 


Now the choice becomes, do | rebuild the controller, rope light star back to service? Or do | simply 

hard-wire the rope light straight to the mains (through a fuse) and have a static star? Another alternative is to 

chuck out the rope light and just buy a new one in December... Surely the time saved would be far more than 

the $22 price tag of the rope light - but that is never why | build things for myself anyway. | think I've had enough 

of blinken light projects for a litle while, time to build some RF stuff again! Might get around to rebuilding it 
tually though. 


Parent arii 
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Alan's Lab ^ 


the and niy géeky hobbies 


2009-02-27 
‘Sometimes you just want to sample a DC voltage periodically and log the results an your PC. The Atmel ATUny13 has а four 
| muliplexed 10-bit ADC capable of sampling at up to about 15 kHz. Its small package, low cost, and modest progran 
ногу seem fo make И deal for a quick 0-5 Volt sampler feeding a PC. However, the ATüny13 doesn't have a L 
ing the dala out of Ine device requires a litle bit more effort than with other AV 


Softwa: 


Te gat around this lack af dedicated serial IO hardware | ented serial TX in software. The tiny 13 counter is set 
up to Interrupt the processor at ће baud rate, a si ashes oul the serial signal оп a digital IO pin When 
there is dala to send. The CPU spends mast of is ime asleep either in idle ог ADC noise reduction mode 

Unfortunately the lack of an additional hardware counter means timing the ADC sampling is nat vary easy. As the a ^ 


is simply "sample at a reasonable rat" (auaz-DC logging use) rather ап a precise га 
haps with more work on tho в i would be possible to 


fy the sample rate. Th ala is deterministic, but 

аз | am using the internal 9.6 MHz oscillator the rale srt completely stable (an external clock could be used if so desired, at 
cast of an input channel) There is also a phase-shift between the channel samples: ADC conversions are 
jere s only one ADC in the chip) Aflar all conversions are completa the results ara сопуепо, 


ovm the serial ine, Once the data has been sent san 
he software in the PC can truncate the data If that level of 
‘imal numbers, the first is а monotonically 
set), the following three numbers are the ADC data 0-1 
32745 445 440 413 
32748 448 442 422 
32751 453 446 434 


gins again. The full 10 bits 
solution s not required. The text format is simply a ine 
the number af ADC conversions & 
RLF pair termi 


——RÓÁ71 


Ол lan Yates’ Laboratory - RS-232 ADC Sampling Interface 
32757 465 46T ASE 
32760 468 465 464 
32763 470 470 467 


The fourth ADC mullplexer channel in the tiny13 requires the reset line to be dedicated as an IO pin. Setting this fuse breaks 

simple serial programming, so | chose lo use only three of tha available four channels. You can alter the code if you don't mind 

HV programming, arf you want to sample lass channels (faster. The baud rate could be increased, but eventually te Jitter c 
fal oscillator wil start causing problems, 9600 is fast-enough for my current uses. 


ardware 


For RS-232 signal level conversion | use the trusty old MAX232 (as | happened to have some in the junkbox). Моге recent 
hips require less extemal capacitors, ог even none at ай. Analogue input protection is quite primitive, just a Tk series resistor 
‘expected the sensor amplifier and conditioning circu will quarantee 0-5 volts. As this is Just or my experimentation, 1 can 


ve my wiring pene, but | think Ive sald that 
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Notes 


| had a lot of trouble with the software TX. My code was fine, but after much frustration I found the sink-rivar of the PBO pin 
lar iny13 | was using was dead! When | added a LED to see wh 
ings starting working fine. Switching over ta PB cured te 
1 haven't accidentally cooked in previous experiments 


аз going on iLincdentally implemented a pul- 
obloms, but ideally I should replace the chip with one 


There might be enough space left to implement software RX and have commanded sampling, rate and channel setting, elc. A 
larger device could easily do this, the current code is about 800 bytes. The full state machine for a software USART might not 
leave a lot remaining for the application in the UnyT3; parsing textual commands is probably out 


Linux makes t 


ali easy to use the device. After Issuing sy against he appropriate [dev device о configure the port 
you can simpy cal data fom the device node inio a е1 doubt TN wea elent aide uy as tis interlace fne or my 
Purposes and can be spl up as needed. The dala format nlerlaces wel wn CN (somewhat by design), and в tv 
Éo manipulate wth awk or other languages. used canonica! шн (CRLF) Мо compatti bul пе CR s easy 
removed with the appropriate stty option (igner) while using from Linux. 


Attachments 


3 ‘ype size 


applicationigzip | 5.326 koyu 


r] 


эз 
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Alan's Lab — 


е and niy рёеку hobbies 


2003-04-18 


Hara is a simple serial (2C) EEPROM programmer for 
the PC parallel роп. | bul it to program 24XX device 
but it can, in principle at least, talk lo any I2C device with 
a sultabla adapter or fy-lead, It implements a complete 
12C bus interface 


The original prototype and control software was 
developed against a 24LC 168 device, but has since 
been extended and tested against the 24LCX rango with 
Xin { 08, 16, 21, 32, 64, 128, 256 }. It should work fine 
with other 24X I2C EEPROM devices, perhaps with 
Slight changes to the addressing logie and sizing for 
larger devices like the 24LC512 (and 24LC1024 when it 

mos available). Adding an extra device is generally 
а matter of adding an extra struct near the lop of 
noc and recompiling. 


One exception might be the power supply. The 24LC168 
and other similar chips pull just a lite more than 3 тА 
whan writing to power the internal programming voltage 
generator (less when reading, and virtually nothing in 
Standby). The programmer is port powered but the 
parallel роп outputs are specified to source only 3.5 mA. 
That is cutting it а bit fine, but in practice И has worked 
perfectly on several diferent PC parallel ports. 


Power is sourced from t 
ports this may be open collector rather than being 
Capable of sourcing current И yours is one of them, or 
you suffer other power problems, you can try pulling 
power from 02-07 and C xtra diodes, thay are 
Al pulled up by the software. If ай alse falls, supply an 
external 5 V supply. The diodes wil protect the port if 


0 bit, on some weird parallel 


Note the switchjumper in the diagram that allows selection of the state of the WP signal an most devices, This was added 
after suppor for the 24LC21A was requested by Mika Ahdasmák. The 24LC21A's CLK signal has the opposite sens 
the usual WP, as do several others designed for plug-n-play data service. The driver was also mo pro-clock itas 


the requirements in ts datas tinta the bi-directional operation mode 


A bi-directional parallel port is nol required as the SDA and SCL lines are read through the Error a -Out status bits 
(S3 and 54). The C1 bit drives a power indicating red LED (or a "don't remove сі" warning if you prefer). The DO and D1 
lines drive the pulldown of SDA and SCL, they have a yellow and gre tes. (The state of the pull 
down drive, not SDA and SCL themselves! You may wish to add two mon ө LEDs from the bus state 
instead, making them more useful) 


Transistors to drive 
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US 7,960,867 B2 


Sheet 8 of 16 


Jun. 14, 2011 


U.S. Patent 


vod 
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Parallel Port 8-pin i2e EEPROM Programmer 


co 54 01 00 S3 c1 
100n 
ee ТТТ эш 


4k 


AKT 


24XX 


Па 


ом 


C547 C547 


| 
| 
| 
390 2 S390 
VK2ZAY 
GRNY Y YLW RED 


Signa [D25 Pin] Supply is sourced from the Strobe (CO) pin. 
This worked fine for the low power EEPROMs 


Do 2 I tested the device with. Add diodes from spare 
Di 3 pins, or an external supply, if the current sourced 
= i from the port is insufficient 


EO 1 Measure the rail voltage during writes (when the chip will 
be pulling more than 3 mA. It should not be below 4.8 V 

Ci 14 : ) : it 

GND | 18-25 | ifthe portis supplying sufficient current. 


the YO space for the 
st parallel роп at 0x378. 


You can download my Linux user space programme drives. Thay call ioperm() to e 
root, or setuid root. Currently the UO base is hard 
tthe prompt wil give you a list of options: 


Commands: 


q Quit 
$ This usage message 

a Dump EEPROM, as hex 

D «start» «lem Dump EEPROM, as hex 

f values Erase EEPROM, filling with value 

r <filename> Dump EEPROM into raw binary file 

w filename» Program EEPROM from raw binary file 

+ ура Set EEPROM device type (as 24Cctype>) 

р «delays Set delay between 12C transitions (for slower devices) 


Itis fairly primitive right now. it only supports raw binary input and output fles, but | intend to add support ай the common. 
hex-fle formats. it already has the option to dump the data pretty-printad in hex for manual inspection, and can fil he device 
with a specified byte to clear It or test it for bit fallures near its end of le. 


I would not bo very challenging to make this code portable to nso, just replace the Inbloutb() and joperm() сай. 
Al else should port directly. This is true for ай remotely POSIX systems, as long as they have same facil о allow user 
space programs to invoke UO instructions: 


10 comments 
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2001-09-24 
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ОП lan Yates' Laboratory - Simple AF Amplifier 


Fa уйгө WE TORENT ough Th ТОЛЕ Бака: а VG AGH аА оу SER, WI d ERO GF BNC ӘР RCA SAAT RBU 
plugs. There is an ета! бу battery pack (4X AA alkaline сй), plus an extemal DC рік аск socket which disconnects the batteries 


1 comment 


Attachments: 
3 wpe E 
sicut ровен source | appicatonipostecret | 1.914 tes 
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Ол 


Alan's Lab 


me and ту geeky hobbies 


Simple Electrometer 2002-11-16 
T electrometer isn't a new idea, there are milions of designs for them out on the Interet, this s just 
This one is slightly unique in that tis a bridge configuration that makes А ulra-sensitve, ma 

n a gokéleal electroscope, but less than a vacuum tube or electrometer grade FET device. 


A trivial Ji 
yet anoth 


When the unit is first switched on the pot is adjusted to give а half-scale reading on the meter. You may 
have a centre-neutral nulling meter, but | only had the conventional meter in the junk box. | used a 10uA FSD 
meter which makes the electrometer fantastically sensitive, probably too sensitive at times, and difficult to null 
А plastic pen rubbed against your hair slams the needle at more than 2 feet away. 


m 
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Ultra-sensitive Electrometer 
Alan Yates VK2ZAY 


MPF102 


A selection of shunts or another pot across the meter would enable sensitivity adjustment. The 10M gate 
resistor is not strictly needed, but helps to protect the FET gate. Changing the value af the pol would effect the 
sensitivity and may be required if diferent FSD current meters are used. The 10uA FSD meter is the most 
sensitive DSE carry. The PCB material the device is built on is copper clad on both sides, this forms the ground 
connection and gives the electrometer a ground reference. Both sides are interconnected for good grounding. 


You can charge the gate by induction slightly, which may give mare range in both polarities. If you do charge the 
gate it will slowing leak away, but this takes a fair while. If you accidentally touch the gate with a charged object 
and excessively charge it slamming the needle, just touch one finger to the ground plane and another to the 
electrode to return the gate to a relatively neutral state. 


The gate is sensitive enough to sense the electric field of a 9v battery ar charged capacitor waved near the 
electrode. A good demonstration is to take a few nano capacitor with long leads, preferably axial, short it to 
discharge it completely. Wave both leads near the terminal and litte deflection should be observed, just the 
usual effect of your body near the electrode. Now hold it by ane lead, touch the ground plane of the 
electrometer with your other hand and the other lead of the capacitor to the «ve terminal of the electrometer's 
Sv battery for a second or so. Now remove it and holding it by one lead approach the electrometer electrode 
with the other capacitor lead, the needle should deflect a bit in one direction. Next carefully let go of the lead 
you are holding, say by taking hold of its body encapsulation with your other hand, then take hold of the other 
lead and again approach the electrometer electrode, it should deflect in the opposite direction. Now hold both 
leads to discharge the capacitor and try each end again to confirm its discharge. 

itis quite amazing to watch it respond to you scuffing your feet on carpet while standing a meter or so away. My 
coke can Van de Graaff Generator slams the needle from across the room. It will respond to the difference 
between you touching the floor with your feet while sitting and not touching it, waving your arms around, ог 
approaching the device and taking a step back. If you have a suitable UV light or other ionizing radiation source 
you can watch it discharge a charged object near the electrode. A thoriated gas lighting mantel discharges а 
pen cap in a few minutes, 


Leave a comment on this article. 
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Solderability of Enamelled Copper Wire 10090246 


Kevin asked about the solderabilty of the wire I had used in the wiring penc I picked the wire I had in stock that was subjectively the 
жав the righ! gauge and the easiest to solder based on past experiance, I паат, however made detailed tests, во this quick experiment 
жаз undertaken о detail the performance of the particuiar brands | had in stock. 


ijust happen to have a wide variety of gauges and brands of 
тау по longer сату ha particular wire tested or сапу eo 
really for my benefi, but the ex 


ire in stock, collected aver tha years from various suppliers. The supplies 
ing diferent identified by the same catalogue number, о this dala is only 
mantis easy la perform for yourself 


| general find enamelled copper wire is much easier to tin From а cut end, Submerging the cut end in а puddle af cider оп the вр of he 
iron wil rapidly bum back ле чапта except for espacial refractory Vamishes, of whieh 1 aniy have a few samples, mostly оп quie 
heavy gauge wire. Tinning in the middle of an unbroken length is genera quite dificult, at norma! soldering temperature, except for 
very fna gauge wir 


I have a cheap DSE sourced temperature controlled soldering station (catalogue number T-1976) which | purchased last year after my 
previous unt (alsa DSE sourced, fne more expensive T-2200) was no longer supported by DSE for spares and 1 was in peed ofa new 
element. Tho unit is adjustable from 250 - 480 C. I normally run at 340 "C, sa | picked four test temperaturas, starting with 340 7С and 
going right up the the unis Emit of 450 "C. Temperatures below 340 "С wera pat investigated. 

Samples of wire were taped a a cardboard кате and tining attempted at each of the four temperatures. The heat effected zones may 
have overlapped, especial for the thicker more conductive gauges, but lower temperatures were attempted frs, progressing fa higher 
‘nes. The nning was attempted 1o a maximum of 20 seconds per test. Wires up ia 500 um only were tested. 


Solderabily 
Catalogue 
Supplier | Catalogue | Gauge | colour os un |n Comments 
SHE 
мане Û Ж | oa easy [easy [Easy | Easy | By tar ne взшен woot 


uie simiar to the 
вене 


(00771 
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GSE] wares [aw | wwe [мә [низ [ ок [Pow [ute pata aio ирите р GIBT 
H rid d Hoher cec 
эш [мек [си ley ран | cay | rest waye eril tse 200 um OSE we jal a 
um race Easy | Easy | Easy | Easy | diferent colour and slightly thicker gauge. 
E Takes ang tire totum trough and, Lot Fea 
um Pog No [Poor | OK | OK | Works eventually. fair amount of burnt junk results. 
rou 410°C seemed орош or e wie, rag 
: 100 | oe | ь [ры ок | го |жана Hate temp at babe 
nie um fam lodi is oe [s hard to tin much below this. | found this result a little 
Mou 
эю | кыш | no | tiara | Poor | o1 [neds tts of heal —À 


“Thermaleze" wire. Tine wih rubbing fo gat started at 
ок | he lowest temperatura Higher temperatures tn easier, 


Load ве | GE. ы but very high temperatures start to produce more burnt. 
maid 
зл 
р 
Mero | мд | ин | Green | Far | ок [Ear ок | Same as the Red excotortha clu 
em 
Thiel e ге ad pron vies add 
Tree casco bar RE anam Boh 
Dna anava би tome. Тиз wih nating every 
woz E баки екти tortie Lor amperes 
Ше | ма | tm паб | mo | paie | ок | ок | neat: Someta aicut ttn tem a cu onda fe 
© (Swe! tperat Notum eal ау 
Tonpersite Bl алат con noth a hot 
ad rapia, apps RU land al nay to 
ЕЯ 
= Serco fom Vivo Feld Day 200, ends of raal 
uec | ка | 42 | оак | no | м | ок | ок | isin Waste oy бшш tat arith overtly a 
жс 
7 Sourced rom Wyong Fl Day 2009. Fay rica or 
unco | ка | 252 Û бун | no | ок | ок | Poor |ie nandor t un nirea Burme ta at gh 


temperatures. 


їп general the results indicate thinner gauges are вазе fo in. All vires tasted fin from а ол end at the lowest temperature, but may take 
uil some time and efforvrubbing. Al wires wil in mid-wire eventually at 380 "C, but some can take qula а long ime and require 
rubbing back and forth with the iron to start penetration ef the enamel At 410 "С and above all wires lin pretty easily. Higher 
temperatures are more robust and quicker to tin, but also tend 1o produce more blackening and slaggy solder. 


pz vk2zay nellarticiel200 2n 


ОЛ ‘Aan Yates’ Laboratory - Soiderabilty of Enamelled Copper Wie 


in Australia, unless you order directi from a wire supplier å random material. In 
рапида fe same type of spools are used Tor diferent kinds o wire, probably because of rebranding and splitting of Su Бу the 
Tetas. Some material purchased years apart, bul of the same gauge, colour and brand has diferent enamel. This wil no doubt 
frustrate attempts fo use ће dala above, 


One thing I didn! test which might be of more practical value is tact with PCB pads. 
here is highly desirable. The two easiest to n. 

materials alsa happen fo be пава | chose for the wing penci, and 1 know that in pracics they work quie well n that applicatie 

Unfortunately iney are also the oldest sourced and perhaps are no langer consistent With what is curent offered by Dick Sth, 

4 comments 


Pane arete nog Penat 
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Alan s Lab 


> and пу geeky hobbies 


Sports Ears Broadcast Receivers 2010-04-24 


This Saturday | went to see the Sydney Swans slaughter the West Coast Eagles at the Sydney Cricket Ground. 
Murray Tregonning & Associates has been providing the Sports Ears stadium narrow casting service and 
associated receivers for other football codes for some time now, But this week was the first ime they have 
offered it at AFL games in Sydney. The general idea is to broadcast the game officials chatter to listeners 
present in the stadium. My partner is a huge AFL fan and just had to partake in the new service, so she parted 
with $45 of her hard earned cash for one of their receivers at the дате. | instead took my Yaesu VR-500 (a 
considerably more expensive device) with me to find the transmission and study the system in more detail 


The Magic Frequency 


It took only a few minutes to locate the appropriate frequency. The transmission is wide-band FM at 70.2 MHz 
The signal strength is reasonable throughout the stadium, probably several watts of transmitter power located 
locally. Polarisation is difficult to determine with all the scattering of the structure of the stands and people's 
bodies. Mult-pathing can at times cause deep fading as people move about in proximity, but this is not 
particular to the system, just а natural consequence of RF communication at this wavelength - FM broadcast 
band reception suffers similarly 


The Sports Ears) Receiver 


The AFL Sports Ears receiver itself is a fairly conventional AM/FM broadcast receiver with a 3rd "UMP: 
position on the band switch. In the UMPS position the local oscillator is fixed-tuned and receives the 70.2 MHz 
transmission regardless of the tuning dial position. The AM and FM positions operate normally, tuning 540-1600 
kHz and 88-108 MHz respectively. The FM reception is monophonic in either UMPS or FM. 
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LEDS TUE LMP 
THAT HENEK 


CD1691CB features prominently - а single largish SMD-package AM/FM broadcast 
amplifier chip. The AM and FM circuits are very conventional, almost the re 
UMPS channel uli local oscillator, operating at 59.5 МН: 
with your typical ceramic filters and quadrature coil 
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FIG.5 


Ол Alan Yates! Laboratory - Sports Ears Broadcast Receivers 


The UMPS crystal is in HC-49/U format, and Is completely unmarked - I have no idea If this is an attempt to hide 
its frequency or simply the result of a custom-manufacturing run. The crystal is one of the larger components of 
the receiver, and is mounted on the "back side" of the board, accessing it requires removal of three screws and 
carefully unthreading the red plastic tuning dial indicator from its track. It is no doubt an overtone crystal, but | 
did not unsolder it to measure its properties directly. 
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The local oscillator leakage is easily detected at quite some distance from the receiver - even my wavemeter 
can register the LO energy - but no significant sub-harmonic radiation is detectable. 
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зей, the image response on the FM broa 
somewhat better, as does its sensitivity, but this was nol assessed with much precision. Lik 
type the antenna for VHF is the headphone lead and controlling the appli 

modifying the circuit, On FM and AM 

injection for UMPS is probably to place the imag 
for analogue TV channel 2 (68.75 MHz) are quit 
selectivity is barely adequat 


low-side 
ast hand. The TV sound carrier 
'S channel and the receivers 


further from th 
o the 70.2 


Physically the unit is a пі 


It come: juick-rel 
and a pair of ear-bud А 


eptable quality. The earbuds are hard-plastic and 
with no textile covering "socks" like some other ear-bud style phones do, in particular | found they can slip 
ош of larger ears easily because of the fairly low friction offered by the hard plastic against skin. On the oth 

end of the anatomy scale, smaller-eared individuals may find them too large for comfort. The earphone socket 
is a conventional 3.5 mm stereo one and phones of your choice are easily substituted. Sports Ears the 

offer over-the-ear padded headphones as an accessory for $20, | can't comment on their quality. The audio. 
power available from the unit before unacceptable distortion is quite adequate with the headphones supplied, 
n in the noisy stadium environment. 
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Thé AFL unit has one rather annoying feature, the tuning dial poi 
making it almost impossible to see even in good lighting conditions. 


TE coloured red, as s the dial Background 


I look the opportunity when | had the receiver dismantled to colour the painter black with a felt-tip marker so as 
to provide some contrast to the display. This is likely an accidental oversight of rushing the device into 
production, the red colour scheme of the casing being very similar to the pointer. Other code's units have better 
‘contrasting colour schemes. Unlike the higher priced units offered for Rugby, the AFL unit has only опе receiver 
and can not simultaneously offer both the umpire audio and FM or AM broadcast band commentary. 


The unit is powered by two ААА-зіге batteries, user replaceable and supplied in the initial package. Current 
consumption is about 14 тА on FM and UMPS, and 12 mA on AM, at peak AF output power it can rise by an 
additional 3-4 mA. | strongly suspect the bulk of the current is being consumed Бу the 3 mm red LED power 
indicator light, but! did not disconnect it to make a comparative measurement. The cells provided with my 
partners unit are brand-name (Mitsubishi) alkaline. Assuming a capacity of about 1 ampere-hour they should 
Tun the receiver for about 65 hours. The unit is marketed as having sufficient battery capacity for the entire AFL 
season, this is quite accurate assuming it is used only 2-3 hours per game. Having the power LED to indicat 
the "on" state likely helps prevent accidental battery depletion when not in use, despite undoubtedly using quite 
a large amount of energy itself 


Value? 


Their fine marketing aside, is ће Sports Ears product value for money? At $45 itis extremely expensive for 
what's inside the box. A typical AM/FM broadcast receiver of similar quality would be in the vicinity of $10 
and quite a bit less in large quantity, The addition of the special event channel reception is clearly a fairly 
custom feature, and some development has gone into adding this feature to an otherwise wi d general 
‘chassis (not unlike the hundreds of similar merchandising receivers you can get made in Asia in any number 
of different packaging} 


‘Some unspecified percentage of the sales of the units are contributed back to the АЕ! 
clubs. No doubt this particular marketing point is important to many buyers, but a little 
my liking. 


and distributed to the 
ioo weakly specified for 


The entire market for these devices is based on the transmission being on a frequency outside the usual tuning 
range of widely available receivers, Special Event FM radio licences are available from ACMA, it would ha 
been just as technically easy to offer the service on an FM broadcast frequency that required по special 
equipment to receive. This is clearly mare about creating a captive market for merchandise than simply 
providing a "fan-based" adjunct to the at-game experience. 

There is of course nothing fundamentally wrong with this approach, it encourages attendance to the games, 
especially if the game official audio is not provided on other coverage of the event. How popular it wil. 
especially as knowledge of the choices made in its implementation become public remains to be seen. 
Personally | found listening to the umpires very instructive and believe it does add a lot to the experience. | 
frequently record the pay-TV coverage of the event for later viewing, even when | attend the event live - mainly 
зо! can hear the commentary and umpire audio explaining the decisions that can otherwise be quite perplexing 
when seen live without of hearing the calls. 


The quality of the audio is quite high. Too high at times perhaps, some gentle souls may find the gasping, 
swallowing and expectorating sounds а litte disturbing, although the pre-game and quarter break advertisement 
loop (and online marketing) wams about the uncensored nature of the content, especially concerning profanity. 
Further scanning around during the day suggests the microphones carried by the umpires operate around 225 
MHz and likely use a diversity reception system to eliminate fading. Other inleresting SCG specific frequencies 
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IE SURG 499 WHE, alFOUGH MY VR-500 Rad пайт selecti Yo Separate SOME OF the OTTO 
concurrent transmissions in close proximity, especially the camera direction instruction transmissions: 


Security Through Obscurity? 

Арка FM radia costing only a faw dollars сап ba viva тобе by a suitably handy parson to receive 
the 70.2 MHz transmission. No doubt the great majori interested în ет in wil ust coughup he $45 Юга 
Sports Ear rocalva,desplo the fac ho Irensmiasion is unencrypted and emit по loo far rm tna FM 
Пас band so aa to maka modica of conventional receiver quita practical (nd воопоніса 
production of the Sporta Ears receivers for thal matter) 

The controlled market fo tha receivers is obviously bad for tha fans. Especlaly considering the curent pricing 
point | cart see how Sports Ears could prevent ther agente developing receiver for tne frequencies used in 
RU and NZ. 1 assuma their only protection i tha expanse of development and barriers to penetration of the 
таа, The marta is ural) ag enough, bul no doubt competing recavers Would not be sok at the games in 
the merchandise tall 


No mention of the frequencies involved are made on the product sites. In fact a search of the ACMA registry of 
radio communication licences found no entry for 70.2 MHz. Murray Treganning as an entity is well known to the 
АСМА, but hold na current licences at ай. 1 could find no entries for anything related to AFL, SCG or Sports 
Ears either. How the frequency can go unspecified in the ACMA database is unclear. 


1 have no idea if one of the NRL and ARU frequencies are the same as the AFL one, but it would not surprise 
me if they were be shared. The Rugby broadcasts clearly use at least two different frequencies. The NZ 
frequencies are different И seems, probably because of country-specific licensing. In any case a receiver. 
capable of WBFM reception would quickly find them, probably not too far away in the VHF-L band. 


Making Your Own Compatible Receiver 


Retuning а cheap FM broadcast receiver to cover the 70,2 MHz band is actually very easy. Almost any non- 
digital tuning FM broadcast receiver will do, but a turn-the-dial rather than push-to-scan receiver is probably a 
safer bet to try. Simply locate the local oscillator coil and squash its tums together to move the frequency down. 
In many cases there will be sufficient range of adjustment to do this, otherwise you may need to add additional 
capacitance across the oscillator сой, a trimmer can be soldered across it and set to place 70.2 somewhere in 
the range of tuning. You can use the channel 2 TV audio signal as a reference, if you can receive it at the 
bottom of the tuning range (and perhaps stil get the bottom couple of the FM radio stations now at the top-end 
of the dial), then 70.2 MHz will be just above, quite close to the TV audio. 


FM radios designed for the Japanese market are even closer to the frequency in question and need less 
prodding and poking to get aligned. 


Alternatively if you don't feel confident hacking a cheap-store receiver, you can even buy a receiver that covers 
the frequency in question (and more) for less than the Sports Ears product. Dick Smith for example still carries 
ап TV-audio receiver, catalogue number A-4289 (829.98 - appears to be a Digitor branded Tecsun). Over the 
years they have carried a number of similar units, 1 have an older model which is essentially identical internally, 
you often see them at garage sales or ham radio trash and treasure days for about $5. 


Yet another way to receive the signal is to build a converter that mixes the 70.2 MHz up to something in the FM 
broadcast band. The region around 100 MHz is empty by design for LIPD devices, lke tay radio microphones. It 
is a simpler matter to build a 30 MHz oscillator and mixer to shift the signal up to 100.2 MHz. In fact | found by 
experiment that most cheap FM broadcast receivers have such poor front-ends just placing them near a strong 
30 MHz signal will cause them to mix up 70,2 MHz to 100.2 MHz internally. A simple overtone (3x 10 MHz xtal) 
oscillator held near a junk store FM receiver made a test signal at 70.2 MHz easily detectable with the receiver. 
A packaged 30 MHz TTL oscillator + a battery is an instant converter with a sultably average FM broadcast. 
receiver. (This trick even works on my VR-500 because its LNA is broad as a barn door and fairly weak IP3 
wise too.) 


Can I Use The "UMPS" Channel Myself? 


Well technically it is very easy to build an FM modulated flea-power transmitter for 70.2 MHz and use your 
Sports Ears receiver around the house. Just take the typical "FM Microphone", "Wireless Bug" or "Sound 
Feeder" and retune it to operate at 70.2 MHz. Legally this is probably slightly more ilegal than ЦРО devices on 
the FM broadcast band. Obviously taking such a device to the game would be a very dumb idea, but around 
your home the chances of the signal being seen at any distance are quite small unless you build a good 
antenna for the transmitter. One wonders why you would bother hacking over a perfectly usable FM broadcast 
band transmission device, perhaps even capable of high-fidelity stereo transmission in the case of a sound 
feeder, and locking it down to a fixed-channel, топо uncommon receiver like the Sports Ears. A similar 
argument might equally apply to Sports Ears in the first place. 
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Summary 
Sports Ears works well. It is fun, pretty much as described in the marketing hype, definitely worth a try if you are 
attending the games. The implementation method is perhaps a bit morally questionable, especially as the units 
are arguably overpriced, but the consumer is informed about the proprietary nature of the system and its 


limitations - the FAQ is quite clear in that respect. The consumer however is not informed that alternatives are 
available and this was my main motivation for writing this article, 


17 comments. 


Ол 


Alan Yates! Laboratory -SSB Exciter 


‘Home Twitter YouTube Calculators 


me and niy géeky hobbies i me 


SSB Exciter 2006-11-11 


1 recently ardered 200 units of 11.98135 MHz crystals from Hy-0 for use in crystal ladder filters. (They ware $5/100 in 
heir surplus stock sala section) With the construction af m f, сап now make precision fiters suitable for 
SSB and CW transceivers. 


Four crystals мето selected with a minimum frequency within 50 Hz. The 30p to ground-shorted shift was measured and 
capacitors calculated for a 2.5 kHz bandwidth. Some fiddling later and a fiter with fairly good characteristics was 


produced. The termination Z was selected to be 150 Ohms and some tests showed it offered pretty good ripple with the 
particular crystals used. 


А crystal oscilator with padding inductor was constructed to generate the carrier, and a diode DBM was made with ferrite 
beads and 1N4148 diodes, 
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А quick lash-up on the desk proved the carrer oscilator and DBM alone produced a nice DSB signal 


The crystal fter was added with a buffer amplifier after it to compensate for Из insertion loss. Same teaking of the carrier 
frequency later and a very clean LSB signal was produced (LSB is easier because of the fiter shape). | used an AM radio 
ignal source. 
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Camar Suppression 2008 Бе Balter, the crystal ilar knocks If dawn 3-8 dB) and ПЕ already about 16 dB dawn. Vay 
replace the DBM with а single-balanced modulator having a carrier nuling pot sa | can reduce the carrier power as much 
эз possible 


2 comments. 
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Alañ's Lab 


Me and nîy geeky hobbies 


Switching Boost Converter Power Supply 2008-12-28 


Building switchmode converters is something I had basically no experience with and only a very casual theoretical 
understanding of. Some might say it would hava been safer and easier to just follow someone else's design, or at least 
pick one of the thousands of commercial blackbox chips out there... If 1 did that | wouldn't have taught myself as much 
about the wonderful mix of disciplines such circuits require knowledge of. 


Requirements 
First the requirements. My lab is lacking а high-voltage DC variable supply, something capable of say 40-200 vats at a 
few watts (say 10-20 mA) with current limiting protection. Such a device would enable basic vacuum luba experiments 


amongst a whole bunch of other uses. | wanted it to run from 12 volts input as | have plenty of such DC supplies and 
‘could avoid the dangers associated with low impedance mains work 


Critical Components 


After reading some theory and sketching circult ideas | dug through the junkbox looking for sultable parts; a HV MOSFET, 
a fast HV diode, a low ESR HV cap, and a suitable storage inductor. Unfortunately the best MOSFET I had Vds-wise was 
the humble IRFS10 which at 100 Volts constrains the boost topology to delivering 112 volts, Diodes | had no problems 
with, I have a stock of BY229-600s which are very aver-spec for the project. Output side fitering caps were looking grim, | 
wanled 1 uF 400 V or better, but had only 100 V in anything but vanilla electrolytic. | tested one 100 Volt mylar cap to 
‘over 300 volts - that will do for inital experiments as my MOSFET limits me to ~100 volts anyway unless 1 go for a flyback 
topology - maybe later. The inductor was the final remaining critical part, but pot and E-cores | have aplenty, along with 
power chokes. 


Controller 


The controller was originally going to be discrete, but ater spending 2 days in LT Spice fiddling | decided to do something 
completely different for me - use software! I'm fairly well tooled up for using the Atmel ATüny13 so it seemed logical to 
use it. The tiny 13 has fast-PWM and ADC capability and a 9.6 MHz етта! clock, so it can easily handie the job with 
“far” less parts than any other solution | was looking at. 


Variable Duty-Cycle Experiments 


To begin with | wrote some simple code to allow fiddling with the inductors | had and in general learning about switching 
boost converters. The code simply sets the PWM output duty cycle to match the ADC conversion reading. This lets you 
implement a 0-100% duty cycle controller with only the finy13 and a pot (at a fixed frequency - 37.5 kHz currently). This 
piece of code is actually quite useful in its own right and can be a зрее ронег controller for motors, brightness control 
for lamps, etc. Anything that needs a variable duly cycle. 


Alter some initial tests lighting up LEDs | breadboarded a basic boost converter and tried it out with the variable duty. 
cycle controller. To my surprise most of the inductors | had "worked" to some degree. Many suffered saturation problems, 
but the cheapest and most common 1 mH choke | tried worked quite well with a small load, right up to the voltage limit of 
the IRF510. 
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Ann 
Here is a video of varying the duty cycle. The free-wheeling is observed at low duty drives, eventually continuous mode is 
entered and voltage increases rapidly, then the Inductor saturates and the voltage drops again (with a corresponding 
rapid rise in input currant). 


Duty-Cvcle Varying Experiment Video 
(8.054 Mbytes) 

Before long | had а dummy load of neon bulbs glowing brightly and a conversion efficiency of about 74% delivering a few 

watts. The efficiency isn't too bad considering the relatively large Ron value of the IRFS10 and the choke inductor 

parasitic resist 
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The Inductor 


alows the inductor la charge to 282 mA in the 88% duty cycle on-time that corresponds from 12 volts input 

Reduction ofthe inductor value is required to deliver more curent, but inductor saturation then be СИЗ 
example a 100 uH inductor can charge to 28 Amps Inte зате tme, па а Iot of ampere-urns form cores 

Time to experiment with gapped cores, and as such | needed an inductor core saturation tester. The test instrument that 
grew out of tie eed is qula simple, But Ive made tthe subject of anita usehil doves in iz am gh 
Voltage Regulation 

Closing the regulation acp was tne next step. The controller programming was altered to adjust the ашу 

incremental based оп пе ADC input tryin near mid-aWth simple voltage divider rom the HV 

i feeding the ADC Input and sor the regulator co antral тором 


indicator), | had the basics of a work 
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The delay and incremental adjustment affect a low-pass filtering of the control c 


Is behaviour extensively and have no idea of its stability. The regulation point does limit.cycla even 
ih several bits of hysteresis, the control logic being digital (only 8-bit PWM) and high duly-cycles having a larg 

in terms of output voltage change with small changes in duty cycle (approaching 100% is an asymptotic limit of voltage 

approaching infinity - 50% gives you twice the itage - during continuous-mode operation anyway). Operation in 

ntinuous mode with smaller inductors would allow lower duty cycles, but | am unsure if that would lower the loop 

gain - need to do the maths. Explicit digital fitering in the controlar is probably worth investigating. 

The controlar logic also misbehaves when the Inductor saturates or the MOSFET starts avalanching. When thi 

the duty-cycle to output voltage relation stops being monotonically «ve. The regulation wil slam hard on agains 

upper duty-cycle limit. This condition is noted by the drop-out indication LED, but typically results in a large current. 

consumption and would eventually damage limiting in the ide could allow unconditional safety, but 


be nice to detect the condition e» complain because itis a supply hardware problem, not just overload. 
ге not investigated the lower boundary as much, the Neon bulb pilot ligh ne output enough for ito not be a 
problem, and the failure condition of a completely lost load is probably not too bad, the duty cycle lower limit can be 
selected to prevent dangerous voltages being developed. 


Protection 


Input-side current limiting is the most obvious protection scheme. Almost ай failure m 

drawn fram the input. A simple circuit to detect this and throttle the current mi 

an emitter resistor that eventually 

hurt efficiency and perhaps a mor 
load protection 


ios rasult in large currents being 
be the conventional transistor pair wiih 


iases one of the pair on to deprive the other of base current. The voltage drop would 


ophisticated scheme would be in order... Far naw my bench PSU is giving the 


Higher voltage MOSFETs and Capacitors are needed to take the experiments further towards a practical supply for the 
lab requirements, These devices are on-order. but haven't arrived from their suppliers yet. l'I do more work into the 
protection system and regulator stability after they arrive, and perhaps take a look at a flyback topology to achieve higher 


efficiency. The fyback topology also prevents input-supply shorts, as would AC coupling of the output. Filtering of the 
ripple is another area that needs investigation, perhaps with LC fiters although they have problems with load. 
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ANKH 


рисою Origin of Electromagnetism | 


Adrift upon an electron sea 
Dying of thirst how could this be? 
With water everywhere, 

I search for money without a care. 
Never once did 1 stop to think 
maybe it’s time to take a drink 

Nur 
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African Origin of Electromagnetism 
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Introduction 


UE то THE INCREASING INTEREST IN Egyptian science, 
D achievements of the Nile Valley civilization 
of Africa have been brought into focus. Depictions on 
tombs, pyramids and temples, provide a glimpse of 
the rich spiritual, cultural and scientific wisdom of 


Kemit. 

These astonishing achievements point to the fact 
that Africa invented the Modern World. The origin of 
every scientific discipline, from algebra to zoology can 
be traced to the Nile Valley civilization in Africa 
However in the face of overwhelming evidence to 
support an African origin of science and technology, 
the racist scientific community continues to deny its 
recognition. African Egyptologists fighting to return. 
Egypt to Africa, have only been partially successful 
against the repressive colonial Academic Power that 
endeavors to hold our minds in slavery. The truth is 
the Real Estate over which we must be prepared to 
die, for a lie is far more dangerous, not only to our- 
selves but to our collective consciousness. 


Tae Aww $ 


Now the war has taken a new turn on a different 
front: that of electronics, The most powerful tool of 
modem technology is electronics and its origin has, 
like most things, been attributed to the European 
minds of the early eighteenth century. With damaging 
consequences for our youth, the discovery of electron- 
ics has been claimed as the sole domain of Europeans. 
without a single mention of any prior knowledge in 
Africa. 

The European concept of discovery should be 
examined in the light of its political consequences on 
others, for a pattern exists which invariably results in 
domination and exploitation. The pattern eradicates 
the truth, and replaces it with lies designed to pro- 
mote White supremacy. This is the prime directiv 


o 
maintain control over all other civilizations, by acade- 
mic interference and distortion of traditional religious 
beliefs. 

The discovery of the New World by Christopher 
Columbus is an example of this concept in action. Its 


awful brutality is fully documented and the results are 
evident on the native population even today, five cen- 
turies later. Discovery has nothing to do with original 
use, it is a means by which a Claim can be pursued 


and adjudicated by Colonial Powers. 


w 
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‘The strategy is still used in all areas of endeavor, to 
allowing the expropriation of wealth, whether it be 
land, inventions, art or culture. 

Evidence is mounting which proves that the so- 
called discoverers of electronics like Volta, Hertz and 
Benjamin Franklin, were merely Columbus's of the 
electronic frontier. The evidence also points to an 
extensive cover-up, which became imperative because 
of the legal aspects governing discovery. They are 
today known as Patent Laws. Subsequent knowledge 
of an invention could preclude any financial gains, 
rendering them useless to the new profiteer. 

The cover-up and denial of prior electronic use in 
Africa allowed many inventions to be patented creat- 
ing massive profit for the inventors and this new 
industry. One lie begets another and academia's role is 
to perpetuate these lies for future generations 
However, to quote Professor Leonard Jeffries, “the 
truth is our most powerful weapon.” 

‘The parallel between the sudden rise in electronic 
inventions and European Egyptological excavations 
(grave-robbery) has been suspiciously ignored. It is no 
coincidence that the most important discovery in elec- 
scientific 


tronics, the pile or battery, and Napoleon's 
expedition to Egypt occurred almost simultaneously. 
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Foremost in Egyptian electronics is the $ Ankh, 
and although the European Egyptologists claim that 
what it represents is still unknown, this is convenient 
ignorance. 

The implication of Ankh Science is enormous and 
can only be fully understood through the spiritual 
awareness of the African, which allows him to appre- 
ciate and develop the technical sophistication with 
regard to its importance. I say Africans, because the # 
Ankh is a symbol of our unique spiritual heritage, 
Although physical evidence of African electronic 
devices have long decayed or were expropriated for 
later examination by the plunderers of Egypt in the 
18th and 19th centuries, there still remains sufficient 
proof of wide-spread knowledge and use in Kemit, 
prior to the Greek and As 
Valley. 


yrian presence in the Nile 


This book will be of special interest to those of us 
who have been educated in traditional electronics and 
science courses, and felt disenfranchised as White 
inventors were lauded for their contributions to a sci- 
ence our ancestors originated. 
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Author's Notes 


TIS THE AUTHOR'S HOPE IN writing this book, that seri- 
T investigation of this subject will follow, with the 
aim of restoring our traditional greatness and spiritu- 
ality in these original African sciences. 

My introduction to the # ankh came in 1986 when 
1, as a jeweler, was asked, to make a silver ankh for a 
customer. I became extremely fascinated with the 
symbol that seem to communicate something about 
my ancestral past that resonated with my very soul. 
‘Trips to the local library and questions to so-called 
experts all gave a limited view on the subject. With the 
aide of my spiritual guide, Sankhamen, I investigated 
the Ankh for six years; studying every mention, draw- 
ing or article of jewelry. I came to the realization that 
the? Ankh was the ultimate spiritual icon. 

My traditional educational history was a disaster. I 
had difficulty understanding some concepts, because 
my professors were more concerned to label me as 
incompetent in science, rather than trying to educate 
me. The curriculum was designed to promote White 
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supremacy and discourage deeper understanding, 
There was something they did not want me to know, 
something that seemed to arouse great fear and anxi- 
ety in them, Somehow they knew I was different, that 
1 was not buying “the great White scientist routine," I 
wanted the truth. A truth that 1 later found them inca- 
pable of supplying. Was I asking to be educated or 
spoon fed? 

I decided to wean myself from the American 
Educational System and pursue a deeper understand- 
ing of science through spiritual discipline and divine 
inspiration, 

‘Through these methods I was taken to the heights 
of celestial wisdom and knowledge so vast in scope, 
that they could not be explained in the scientific pre- 
cepts or language used today. My impressions are that 
spiritual precepts are a higher order of the same sci- 
entific concepts but separated by a yet unrecognized 
form of sensory perception. It was like trying to see 
with one’s nose or attempting to describe a scene 
based solely on one’s sense of hearing. No wonder the 
spiritualists were frustrated, they could not express to 
anyone what they knew to be true from these intense- 
ly personal spiritual experiences, 


1 have come to the conclusion that we can no 


м 
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longer allow ourselves to be educated in the same 
manner, by a system based on cranial capacity, while 
ignoring our superior spiritual faculties, simply 
because they cannot be expressed in language to the 
satisfaction of our academic slave-masters. Divine 
inspiration is a supernatural form of communication 
and the ultimate goal of a truly liberated African 
Education System, а system that I contend is still 
intact today, Our professors and teachers are our 
ancestors, alive in a realm where belief is the door and 
the? Ankh is the key. 

What about credibility? Why do we need the 
Established Academic Apparatus to legitimize our 
theories, and why do we need degrees to expound on. 
those we present? Why? Let the truth speak for itself. 

They do not try to disprove the substance of what 
we are saying, instead they mount personnel attacks 
on us to discredit us, or worse , they will use one of 
our own. Maybe a respected Black Egyptologist, 
whose authority will be threatened by this revolution- 
ary view of Kemit, which he, with all his scholarly 
acclaim could not bring to light. 
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The Ankh and 
Popular Myth 


Anyone familiar with the? Ankh will tell you itis the 
key of life and for some that explanation is sufficient, 
but for others the next question is, “what is life 2^ 
1 Life 
a: the quality that distinguishes a vital and func- 
tional being from a dead body. 
b: a principle or force that is considered to underlie the 
distinctive quality of animate being compare 
2. Vitalism: 


E 


organismic state characterized by capacity 
for metabolism, growth, reaction to stimuli, 
and reproduction. 

b: the sequence of physical and mental experi 
ences that make up the existence of an individ- 
ual 

© опе or more aspects of the process of living 

3. Biography 


a: spiritual existence transcending physical death. 
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Life is harmonious coordination of energy and 
matter, of such sophisticated construction and effi- 
ciency as to appear divinely ordained and self sus- 
taining. 

How could an object like the # Ankh come to be 
representative of life? The only conclusion is that the 
Ankh is a mechanism that possesses a living charac- 
teristic. 

An examination of the word and its usage in Egypt 
will reveal that the Ankh meant more than organic 


life. 

By permission, From Webster's Ninth Coll 
Dictionary 1991 by Merriam Webster Ine, publisher of the 
Merriam Webster dictionaries. 


ankh 1^9" rite, to live, living 

аз Ф 1 aite, stability, blessing [ос good fortune] 
ankh- $ 4) everiving living forever 

ankhu Ф human Ше, male 

ankh T i the living incarnation of God 


анк. А oio whom life's granted" life giving 
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ankh 2* 1 a tiving entity 

ankh $ E the house of life 

Ankhet 8 the land of life, the etheric realm, 
ankh Ф u tife ina tomb, 


The Encyclopedia of Hieroglyphics states 
The ankh is commonly known to mean life in the lan- 
guage of Ancient Egypt, where numerous examples 
have been found that were made from metal, clay and 
wood. It is usually worn as an amulet to extend the life 
of the living and placed on the mummy to energize the 
resurrected spirit, The gods and kings are often shown 
carrying the ankh to distinguish them from mere mor- 


tals, Thef ankh symbolized eternal life and bestowed 


immortality on anyone who possessed it. 

There is no consensus among Egyptologists as to 
what object the ankh represents. 

Itis believed that life energy emanating from the $ 
ankh can be absorbed by anyone within a certain prox- 
imity. An ankh serves as an antenna or conduit for the 
divine power of life that permeates the universe. 


The Amulet is a powerful talisman that provides 
the wearer with protection from the evil forces of 
decay and degeneration. 

The Encyclopedia of Ancient Egypt defines the 
ankh as: 

The symbolic representation of both physical and 
eternal life, The # ankh is the original cross with a 
loop that was held by the gods. It is associated with 
с Period, and 
although the knowledge of what object it signified 
was lost, it remained a hieroglyphic symbol of life to 
the Christian era. 

The ankh was used in various religious and cul- 


Isis and Osiris in the Early Dynas 


tural rituals involving royalty. In the Treasures of 
‘Tutankhamen, the ankh is explained away as: 

A stylized version of a sandal strap. 

Zolar's Encyclopedia of Omens, signs and super- 
stition says: 

The circle symbolizes eternal life and the cross 
below it represents the material plane. The f ankh is 
called the “Crux Ansata," it is of Egyptian origin and 
can be traced to the Early Dynastic Period, appearing 
frequently in artwork of various material and in relief, 
depicting the gods. 

It is usually held to the nose of the deceased king 
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by the gods to represent the breath of life given in the 
after-world. The? ankh resembles а key and is con- 
sidered the key to eternal life after death. 

Из influence was felt in every dynastic period and 
survives as an icon possessing mystical power 
throughout the Coptic Christian Era. 

Amen: The secret waters of the Great Pyramid, 

The ankh was the key used to control the flow of 
water in the underground flow of the Nile, the way a 
tap is used in today’s faucets, 

The wire ankh has been used in Dowsing, which is 
the pseudoscience of detecting water underground. 

Stonchedge: Large volts of energy have been emit- 
ted from a megalith to a wire shaped in the form of an 
ankh. 

‘The ankh possessed by each god had power asso- 
ciated with that god. The ankh of Anubis related to the 
protection of the dead, that of Sekmet war, Hapi relat- 
ed to the living waters of the Nile and Amen, the spir- 
it god, the breath of life. It is being suggested that the. 
ankh box found in the tomb of Tutankhamen was 
actually a mirror case. Although no such mirror was 
found and mirror cases were not completely enclosed, 
as only the mirror face needed protection, it is still 
referred to as a mirror case. 


The ankh box of Tutankhamen 


The box contained Tutankhamen’s ankh device, which 
today is no doubt sitting in the private collection of 
some wealthy European collector. Some say it's in the 
Vatican. 

One very curious theory suggest the ankh Ф pro- 
duced high pitch ultrasound inaudible to our human 
ear but effective in frightening wild animals like jack- 
als and hyenas. This would have been especially use- 
ful in the wilderness at night, protecting travelers 
from unseen dangers 

Not only were the living protected but the dead as 
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well. Ultrasound has the effect of frightening insects, ن ووز ا ای‎ oh vase шаце, 
rodents and maggots that would devour the bodies of 
the deceased. By producing tiny air bubbles in the 
body of pests, the ultrasonic environment is very 
uncomfortable. 


‘The deity associated with the dead, Anubis, is a jackal- 
headed god with his ears pointed up, able to hear what 
is inaudible to man. 


Although the basic shape has remained constant, clos- 
er examination reveals subtle differences in design 
and construction of ankhs at different periods, The Н 
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The? ankh is often depicted in combination with 
other symbols, but it is usually attached to its power 
source, the djed. 


The gods Ptah and Khonsu hold this combination 
scepter, 


E 


Ankh Science 
and the History of 
European Electronics 


т“ EARLIEST RECORD OF studies in electrical and mag- 
netic phenomena by Europeans, were done by 
priests of the Jesuit Schools in the 17th Century. The 
mysterious properties of amber, which attract small 
pieces of paper when charged, and the lodestone or 
magnet were investigated. 

The core knowledge of these schools relied on the 
works of Greek philosophers like Pythagoras and 
Aristotle, who were students at the feet of the Africans 
in Kemit. The electron is named after the Greek word 
for amber. 

Experimentations of the 17th Century culminated 
in the discovery of means by which large static elec- 
trical sparks could be produced by various contrap- 
tions which reproduced the effect of rubbing one’s 
shoes on the carpet and touching a door knob. 

An accidental discovery enabled electrical charges 
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Tuman G © 
Exodus 25 
to be stored in what is called a leyden jar or capacitor ее make an] dB дой дай бай make 
1742, This device stimulated interest е ark of acacia wood; two | two cherubim of gold; of 
ч opns PNR aI aa cubits and a half shall be its | hammered work shall you 
tation all over Europe and as far away as Japan. length, a cubit and a half its | make them , on two ends of 
Electrical current could be passed from person to per- height oe the mei aoa Anco 
son in a chain and a terrific lightning bolt could be it with pure gold, within | the one end, and one cherub 
oduced by the discharge. and without shall you over- | on the other end; of one 
КЕ niit lay it, and you shall make | piece with the mercy seat 
A leyden jar or capacitor is constructed by placing upon it a molding of gold | shall you make the cheru- 
an insulating material, usually wood or glas spo eM ا‎ ps ا‎ әй 
between two sheets of metal. This invention was ding of gold for Ñ and put | spread out thelr wings 
known 5000 years before in Ancient Egypt. Shrines them on its four feet, two | above, overshadowing the 
‘a "i rings on the one side of it mercy seat with their 
were built of wood and covered with sheets of gold. and two rings on the other wings, their face one to 
inside and out, then charged to protect sacred objects side of it. another; toward the mercy 
5 13 You shall make poles | seat shall the face of the 
placed inside. of acacia wood, and overlay | cherubim be. 
One of the most famous of these shrines was the them with gold. 21 And you shall put the 


14 And you shall put the | mercy seat on the top of the 


Ark of the Covenant. Built by Moses the Egyptian, to poles into the rings on the | ark; and in the ark; and in 


protect the tablets of the Ten Commandments and to Sides of the ark, to carry the | the ark you shall put the tes- 
ark by them. timony that I shall give you. 

serve as a reminder of the presence of God. Once 15 The poles shall remain | 22 There I will meet with 
charged this portable shrine was potentially lethal if in the rings of the ark; they | you, and from above the 
а : shall not be taken from it. | mercy seat, from between 

touched, as was evident in the Old Testament account 16 And you shall put into | the two cherubim that are 
A priesthood specially trained to handle the shrine me WE the testimony which враз = ark Е eun: 
wore special hing for protection and used a rod to "PA at makea | n ЫШ ie d 
ground or discharge the Ark. When the shrine was dis- mercy seat of pure gold; two | commandment for the peo- 


cubits and a half shall be | ple of Israel 
length, and a cubit and a 
half its breath 


charged by the priest it could be handled safely. 
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The Ark ofthe covenant 
And when they come to the threshing floor of 
Chidon, Uzzah put out his hand to steady the ark, 
when the oxen stumbled. And the wrath of the Lord. 
was kindled against Uzzah; and he smote him 
because he put forth his hand to the ark; and he died 
there before God. 


1 Chronicles 13: 9 


When the positive and negative terminals of a charged 
capacitor or shrine where brought close to each other, 
a spark could occur and if the capacitor is attached to 
a stable source of current, charging and discharging 
occur at a specific rate, 

‘The high voltage necessary to charge the shrine or 
ark was provided by the atmospheric potential differ- 
ence between the sky and the ground. The electrical 
gradient above the earth is 60 to 100 volts per meter in 


2 


fair weather and increas 


s to 6000 to 12,000 volts per 
meter under a thunderstorm. 

Shrines were usually placed on high mountains, 
natural or artificial, to take advantage of this effect. 
Moses was no doubt an eye witness to the ark in the 
King’s Chamber of the Great Pyramid at Giza. The 
sarcophagus contained the electrified mummy of the 
God-King Khufu as part of a high voltage circuit. 

With this tremendous power, the God-king could 
still communicate his will in this world from the 
ankhet (the other-world). So powerful was this 
achievement that certainty of an afterlife was firmly 
engraved in the psyche of Egypt, lasting thousands of 
years, Communication was not necessarily in words, 
like radio, it was a spiritual communion or revelation 
which was impressed upon the mind resulting in a 
prophetic experience. 

They were communications of a highly moral 
nature, coming from beings who had been freed from 
the sinful bodily nature and viewed us as being 
almost like cl 

The pillaging and grave robbing in Egypt contin- 
ued for hundreds of years by foreigners of every 
description, Total disregard for the African was the 


ildren. 


only rule, so much so that the mummies or corpses 
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were ground and boiled to make potions for sale. The 
European trade in mummies in the 16th and 17th cen- 
tury took on a feverish pace, because they were 
thought to have medicinal value, The melanin rich 
corpses of your ancestors were eaten by these savages. 

By the 18th Century, the plundered skeletal 
remains of Egypt were under the control of intellectu- 
al scavengers in search of occult wisdom, by which 
they could feed the already mesmerized and addicted 
European aristocracy. Collectors were willing to 
spend fortunes to acquire these objects of antiquity, 


especially if they were rumored to possess some mys 
terious supernatural powers. Many of these curious 
objects are still kept secretly in private collections 
throughout the world. 

In 1798 Napoleon recruited 167 scientists and tech- 
nicians to accompany the French fleet in the conquest 
of Egypt. And in 1801 Volta, the so-called discoverer of 
the pile or battery, was given a medal and a pension 
by Napoleon for his contribution. The British invasion 
of Egypt in 1801 seemed primarily aimed at stopping 
the French savants from exporting anymore artifacts, 
Tt was viewed as a matter of National Security in those 
days. 

Volta's discovery of the principles by which the 


з 


djed produced a stable electrical current, is considered 


to be the greatest invention of the 19th Century 


= 
= 


died LÀ pile or battery 
m om Q 
symbol for water WM electronic symbol AA 


and hieroglyph “п” 
Note the similarity between these symbols, 


‘The Encyclopedia of Ancient Egypt defines the djed as 

The Egyptian symbol of stability. The djed is a pil- 
lar with bands across the top and base. This hiero- 
glyphic symbol is associated with the Osirian mortu- 
ary cult practice of mummification. Serving as a pow- 
erful symbol in Egyptian magic and reincarnation, 
where it was used to symbolize the metamorphosis, 
which the body underwent at death. The transforma- 
tion of the physical being into its eternal celestial 
form, 

The djed is thought to represent the backbone of 
Osiris, who's sparks were as bright as the Sirius Star. 
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Tt is also associated with Jacob's Ladder. 


тк: «copper 


paper 


A djed or battery is made by placing two dissimilar 
metals on either side of a piece of papyrus soaked in 
salt water or acid. Greater power can be realized by 
increasing the number of units. For instance, a single 
unit of zinc and copper can produce 0759 volts and 
the current has greater magnitude than that produced 
by electrostatic machines. Napoleon gave the Ecole 
Polytechnic University a battery with 600 units. 

Passing voltage through all sorts of material, 
experimenters using these batteries were able to pro- 
duce many chemical reactions and split molecules like 
water into hydrogen and oxygen. 

Egyptologists have long suspected the use of direct 
current in Egypt by the many examples of electroplat- 
ed jewelry and their knowledge of other chemical 
processes, The Egyptian word for electroplating of sil 

Г IN Sm Gem means: a kind of, 


ver or gold is sem 


similar i.e. likeness of gold) which contains the ideo- 


n 


graphs conveying the entire process, The | аз: an 
indicator of electric current and on nub, a 
gold in solution, However rather than accept the scien- 
tific evidence, these artifacts are often attributed to 
accidental occurrence or some still unknown process.” 
A good example is their promotion of iron as a 
Hittite technology, despite evidence of prior usage in 
Кети, Chiekh Anta Diop claims iron usage originated 
їп the Ancient Empire (2700 B.C.) and that the steel 
blade of Tutankhamen's dagger, could only have been 


produced by very deliberate means, He theorized that 


such a purity of iron would require the type of sophis 


ticated processes used in modern electrolytic refine- 
ment. The ideograph for pure gold FT is proof that 
the Egyptians knew that the electrolytic process led to 
the purest metals. 

Plating was in common use during ancient times 
as evidenced by the many words for it. Yet no such 
words in Coptic (a Greek-Egyptian language) have 
survived, except in a reference to Alchemy from a 
variation of the word © Î] ИВ NHB neb; to smelt 


or work in metal (gold). 


з 
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Alchemy, the transmutation of base metals, ie 
lead, to gold, was the most sought after secret of the 
Medieval Period, The origin of the word chemistry, it 
is a reference to Egypt and the philosophy held by the 
Blacks concerning the transmutation of the body to an 
immortal spirit. 

Had Egyptology been in the hands of Africans or 
people without a racist agenda, more knowledge 
would have been gathered concerning these batteries. 
For instance, the origin of the lead acid batteries in 
popular use today, may well be Ancient Egypt. Both 
lead and lead oxide, the elements of its construction 
were widely used by 3000 B.C. But what is most inter- 
esting is the word tet Û (battery or djed), it sounds 
like ES AS teht, Copt TAST the word for lead. 


With the principle of the djed fully understood, the 
principles of the Ankh remained the greatest chal- 
lenge to European scientist, however it would not 
yield its secrets for another 87 years, 

Early attempts to unravel its secrets were made by 
Henry; now credited with the discovery of self- induction. 

Henry reports that. 4 
When a short wire is connected across a battery, no 
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spark is perceived when the connection is formed or 
broken. But if a wire 30 or 40 feet long is used instead 
of the short wire, although no spark will be seen when 
the connection is made, yet when broken a vivid spark 
is produced. The effect appears somewhat increased 
by coiling the wire into a helix; and it also seems to 


depend in some measure on the length and thicknes 
of wire... 

Henry had rediscovered self-induction, the 
method of producing electricity from a changing mag- 
netic field. 

Hans Christian Oersted (1777-1851) observed in 
1820 the magnetic action of an electric current, open- 
ing the study of electromagnetism. He observed the 
deflection of a magnetic needle during a thunder- 
storm. 

In 1842, Henry observed that the effects of sparks 
in one location could be detected some distance awa 
by their magnetic effects in another location. The anal- 


ogy between the rippling waves, caused by a stone 
dropped in the center of a pool, and the spark trans- 
mitting rippling waves in an ether-like тейт, were 
attributed to Henry. He also noted that the effects of a 
single spark could be detected thousands of feet away. 
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Hertz, experimenting with various sizes of loop detec- 
tors, was able to detect electromagnetic waves and 
determine quantitatively the effect known as reso- 
nance. Using the spark from an induction coil, electro- 
magnetic waves could be detected in a loop some dis- 
tance away. In other words, a spark in one location 
produces a spark between the gap of a loop detector in 
another location. 

A hertz oscillator consists of a coil and a capacitor, 
made from two flat sheets of metal B and a spark gap 
G. One can easily see the similarity to an ankh oscilla- 


tor, which produces a higher frequency because the 
coil is one turn or loop. 

As mentiofied before, the English defeated the French in. 
Egypt, taking over the scientific explorations and 


з 
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Г 
Apparatus used by Hertz to demonstrate the wave like 
nature of electromagnetism. 


other antiquities excavated by the French, Among 
these were strange devices, numerous scientific and 
mathematical papyri and most notably, the “Rosetta 
Stone.” 

As a result of this scientific coup d'état, Newton, 
the famous mathematician provided the mathematical 
language to codify the theory of wave transmission 
and the action-at-a-distance properties of electromag 
netic waves. Budge was able to translate the so-called 
Book of the Dead, and Sir Oliver Lodge discovered the 
properties of the f Ankh. 
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Lodge was the first European to prove that light- 
ning and sparks between the gap, were high-frequen- 
cy discharges. Current would rather flow through the 
high resistance path across the gap, than the low de- 
resistance wire loop. He was able to show that this 
occurs because of the high impedance presented by 
the wire loop at higher frequencies. Lodge was fasci- 
nated with the subject of psychic phenomena and 
communication with the dead. He spent much of his 
time trying to give scientific legitimacy to 
Spiritualism. 


Lodge's transmitter and receiver. 


You may have.noticed a set of grooves or lines in the 


center of some ankhs, especially the one belonging to 
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Tutankhamen. Well, after the discoveries of Hertz, a 
Professor Righi invented a very sensitive spark gap 
made from a sheet of glass covered with tin foil. This. 
foil was divided into several strips by very fine razor 
cuts, When used in a Hertz loop detector, sparks are 
easily observed jumping across each gap in the foil. 1 
would think Professor Righi was 4000 years late. 


aver oll 
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Rights spark gup 


The early telegraph and radio circuits used detectors 
of various construction and material. Detectors are 
required because the high frequency of the oscillator is 
inaudible. A very sensitive detector was galena (lead 
sulfide) crystals, some of which were found in 
Tutankhamen's tomb. 

The hieroglyphic symbol for stone ШШ in the cen- 
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ter of the Fankh, suggests the usage of crystal or even 
semiconductor technology. For instance, continuous 
wave oscillation can be produced by attaching oscil- 
lating components (capacitor and inductor) and a bat- 
tery across a galena-galena contact, This black stone, 
kam ORM a representative of Egyptian 
Spirituality, is the most sensitive crystal, detecting 
electromagnetic waves well into the infrared frequen- 


cies known as heat. 


If you subscribe to the 
belief that the ankh of a 
god had power associated 
with that god, then the 
ankh of Maat would be 
instrumental in the realm 
of law and righteousness, 
Maat is the goddess of 
truth, indispensable in the 

Maat with her eyes closed cause of justice. Her sym- 
bol is the feather of truth, against which the heart is 
weighed in the judgment. Therefore, she is represen- 
tative of the solar archetype Libra. 

The ankh she is holding, is the oracle of truth, 
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operating on a principle known as galvanic skin 
response (GSR) named after the Italian experimenter 
Luigi Galvani, who in 1750 discovered the reflex 
action of a frogs leg to electrical stimulus, it is widely 
used as a part of a modem polygraph test. 
‘The conductivity of the skin varies with on 
tional state and what makes (GSR) so effective is how 
totally involuntary these skin responses are. An elec- 
trode is placed in the hand or taped to the finger of the 
subject and the conductivity or resistivity of the skin i 
measured in response to questioning, The skin is the 
key to the soul, portraying 
subtle psychological changes, 


/semo- 


it does not lie. 

Changes in conductivity of 
the skin alters the capaci 
of the ankh, creating frequen- 
cy changes as a result. By 
holding the ankh in th 
the emotional and spiritual 
responses can be communi- 


nce 


way, 


cated as a frequency modulat- 

ed transmission. 
A high frequency oscillator, like the ankh, has the 
advantage of producing high voltages at low current, 
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so they can be handled safely. Tesla was known to 
have attached a high frequency coil to himself and 
produced corona-like discharges from his body. 
Luminous effects produced by high voltage high fre- 
quency coils are used today 


n Kirlian photography. 
Objects appear to have a glowing aura around them, 
when subjected to high voltage. 


The Europeans have skillfully 
rewritten history in such a way 
as to present themselves as the 
sole provenance of all science. 
Weaving a concoction so con- 
incing, that one can only con- 
Kirlian photograph clude that they alone have 

ofalingertip brought progress to the world, 
This part of their racial policy is important if they are 
to convince the world to tolerate their murderous 
onslaughts and exploitation as а necessary side effect 


in the cause of civilization. 


One chord seems consistent 


п the propaganda of 
their discovery: a diversionary claim of ignorance and 
the naming of other Europeans on whose work they 
hold up as the basis or source material for their dis- 
covery. 


Columbus used the diversion of seeking a route to 


India, even though he was in possession of maps and 
accurate information gleaned from West African 
sailors who had been traveling across the Atlantic for 
200 years. He claimed the Portuguese as his informa- 
tion source, It is the same with Volta and Galvani in 
the concealment of the piles Egyptian origin 

This stranglehold caused by European editorial 
censorship of Egyptology, is preventing the spiritual 


reconnection with our glorious past. Without the 
oppressive scrutiny of the Academic Establishment, 
you are free to develop your own conclusions about 
the Fankh using your knowledge of electromagnetism 
asa guide. 

It is imperative for us as Africans to develop a way 
of teaching electronics, that is both interesting and cul- 
turally relevant, if we are ever to compete successful- 
ly in the new millennium 


FREE THE PEOPLE! 


The Ankh is essential to the liberation of African 
peoples throughout the world. Without the Ankh and 
it's associated technology we will remain dependent 
on the inferior technology permitted by the maintain- 

x ers of the status quo. 
As a Free Energy Generator the Ankh represents 


as 
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the symbol of our liberation. It produces electricity 
indefinitely without any fuel or other energy sources 
such as wind, solar or hydro power. 

Ankhs of different sizes or capacities may be used 
to power boats, cars or airplanes giving them infinite 
range. Imagine, never running out of fuel or paying 
another utility bill; enjoying the freedom to live in 
remote regions of earth and sky as UFOs that are pow- 
ered by? Ankhs. 
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The Oscillator 


A; OSCILLATORS a circuit which produces or responds 
toelectromagnetic waves, usually within a range of 
frequencies. The circuit may consist of only a single 
wire, crystal or transistor semiconductor device. They 
respond most strongly to vibration at their resonant 
frequency: 

Everything in nature is an oscillator and God is the 
spark projecting all frequencies to which everything 
responds. Atoms and molecules are perfect oscillators, 
which respond to light by absorbing and emitting at 
specific frequencies. Even complex organic molecules 
like melanin exhibit quantum states once thought to 
be limited to atoms and molecules. An oscillator’s 
ability to absorb and emit energy, explains a host of 
phenomena o were once considered mysterious. 

Oscillator: 
que symbol that corresponds to while the uraeus 


a sine wave within a circle, is the 


which is the ancient symbol, representing the ser- 
pents undulating or oscillating movements across the 
sand. 


s 
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A circuit containing a capacitor, inductor and resi 
tor are the components of an oscillator, which operates 
within a defined range of frequencies depending on 
their values. 


I 


Because of the frequency-restricted nature of these 
oscillators they are called filters. They are also called 
tank circuits because of their ability to store energy. 
When the switch is opened, oscillations are pro- 
duced by the opposing nature of the reactive compo- 
nents, However, without a method of amplification in 


46 


the LC circuit, the resistance eventually quells these 


oscillations, The result is a dampened waveform 


The components of a typical oscillator can be traced to 
the Amen Priesthood, which wielded power based on 
knowledge kept secret from the masses, 

The symbols in many hieroglyphic reliefs are in 
fact elements of electronic circuit design, meant to 
convey knowledge of the hidden force of electromag, 
netism, to the future generations of this Order. These 
symbols would hold supreme religious significance 
only to the descendants of a race of Photonic Beings. 
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[The mathematical description of a 
sine wave is attributed to Fourier, 
[one of the 167 French savants who 
accompanied Napoleon in the 
[conquest of Egypt. His formula 
describing a wave as a distinctive 
[pum of sine waves, defined by 
their frequency, amplitude and 
phase, ptedates the European discovery of electro: 
magnetic waves by almost a century. 

Like Volta’s discovery of the djed, Fourier’s 
mathematical description of the serpent, has made a 
profound impact on all areas of analysis from sound. 
to quantum physics 


The scepter (rod, conductor or connector) is an impor- 
tant electronic component, used in the conveyance of 
current through a circuit and in discharging a capaci- 
tor (shrine). 

The gods are often shown holding the scepter to 
symbolize their power over the lethal force of electri- 
cal discharge. This rod, having a loop at its base which. 
allowed a free swinging connection, is a switch. Once. 
planted by the loop, it was thrown against the shrine 
to affect an electrical discharge flow to ground. 
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Hence the phrase "throw the switc! 


as 


(E) Amicis Ошон or Вистомаснкпям 


The electric field around a dipole antenna. 


The mark of the beast Set ( 4 BY, a canine) and the 
mark of Cain are one and the same, the symbol of 
Christendom (+). The ion only the Setian could con- 
sider positive. While the ideograph of the earth «тр 

is the ground = and a source of the electron (-). 


The Egyptians were fully aware of the fact that a 
spark produced high-frequency discharge and under- 
stood the inductive properties of rods and wires. 
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So Moses and Aaron went to Pharaoh and did as th 3 " 
Lord commanded; Aaron east down hls md before antenna, made in the form of a copper serpent and 
Pharaoh and his servants, and it became a serpent 
Then Pharaoh summoned the wise men and sorcer- 
ers; and they also, the magicians of Egypt, did the wilderness (Egypt), and as the golden calf, represent- 
same by their secret arts. For every man cast down 
his rod, and they became serpents. 
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suspended on a pole. It was supposedly built in the 


ed the goddess Hathor, the serpent was symbolic of 


Exodus 7: 10 the goddess Isis Ê The serpent built by Moses was 
А conductor wrapped in coiled fashion, as а ser- destroyed by Hezekiah during a period when Israel 
pent is known to coil itself around a rod, is an electro- was under intense pressure from the Assyrians to 
magnet abandon their spiritual, cultural and military alliances 
— electromagnet EE 
ae eod cl taion with Egypt. 

He removed the high places, and broke the pillars, 

and cut down the Ashe'rah, And he broke in pieces‏ سے 

gt the bronze serpent that Moses had made, for until 

those days the people of Israel had burned incense to 

um it; it was called Nehushtan. 
| — 


But Aaron's rod swallowed their rods, 


The Egyptian name for this coil circuit is 4 Л Ti 

qeb, which is also the name of the multi-coiled mytho- 
logical serpent 4!) ® Qeb. The magnetic attraction 
of a coil was well known to the Egyptians, 4000 years 


before the European named Gauss, Henry or Weber ав 


units of magnetic force. 


Another device attributed to Moses is the Helicial Antennas are resonant circuits which detect a speci- 


s 
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fied range of frequencies. Two forms of these are the 
е dipole and loop antenna, Used extensively 


by Hertz to prove the existence of electromagnetic 


half-wa 


waves, the loop antenna was used to detect the waves 
emitted from a dipole antenna. 

At the turn of the century 
the basic concepts of the 


|Ankh were understood, as 
evidenced by the Duddell's 
musical Arc, The 


arc or 
spark-gap has negative 
resistance, where the 
ance to electron flow is 
greatly reduced. If an oscillating circuit (inductor and 
capacitor) is placed across a spark-gap, oscillations are 
induced in that circuit. 


loop antenna 


prm 


Ametal loop in close proximity to the spark-gap could 
be excited into oscillation, due to the ultraviolet rays 
ionizing the air between the gap of the loop. 

Perhaps the closest circuit that describes the $ 
ankh’s operation is the Liebowitz Mercury Generator, 


E] 


KE) Aeuicus Omens or иетомломтьм 


invented in 1914. Using a mercury vapor tube instead 


ation was produced 


— | 


= 1 8. 


с 
resistance device lT | 


of a spark-gap, continuous osi 


With the advent of other negative resistance devices, 
like the vacuum tube and the 
transistor, spark-gap oscilla- 
tors were no longer used 
[They were considered noisy 


for the purpose of communi- 


cation. 
The question still те- 
mains, whether a method of 
amplification 
Ancient Kemit. An essential 
component in the production 
The modern equivalent of Of continuous wave oscilla- 
the ankh, using Tunnel tion, amplification is nec 
Diodes. lsary in overcoming the 
dampening effects of circuit resistance. It is my belief 
that both evacuated glass tubes (vacuum tubes) and 
semiconductor type active components were known 


existed in 
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and used by the Egyptians. 


symbolic representation of amplification, 


а representation of continuous waves 
Continuous waves have been produced in circuits 
using an ark light bulb as an active device. And it 
should be remembered, that the first vacuum tubes 
were invented through experimentation with ordi- 
nary light bulbs. 

You maybe asking yourself why the Europeans did 
not use the # Ankh for its intended purpose, or how 
could an object so popular in the Nile Valleys of Africa 
be virtually ignored in Europe. 

This is because the Europeans lacked melanin, 
which is an organic semiconductor, that acts as a 
detector (the sixth sense), Without an electric skin, an 
ankh is practically useless, However the principles on 
which the ankh operated would give birth to the 
many electronic gadgets in use today, 
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Melanin 


ELANIN 15 A PIGMENT IN THE skin of people of 
M. which is produced by melanocyte cells, 
and deposited in the epidermal tissue, Melanocytes 
are neuron-like cells which produce melanin and 
numerous proteins in response to electromagnetic 
radiation. 

The production of melanin starts with the conver- 
sion of ty 


iodole quinone. 


ine by the enzyme tyrosinase to 5, 6- 


‘Tyrosinase is a copper-contain- 
ing enzyme which catalyzes the. 
conversion of tyrosine (an 
amino acid) and stabilizes the 
conformation of the melanin 
structure. 

The metal ion acts as a backbone for the polymer 
structure of melanin, resulting in a metal-organic com- 


chemical stucture of 
5, iodole quinone 


plex. The amino acid forms peptide-linked formations 
with the metal ions. The ligands are attached at the 


nitrogen atoms, 


LION! 


The proposed structure resem- 

bles a swastika, with the inter- 
2 actions occurring between the 

central Copper (Cu) ions. This 
C3 Td complex metal compound is 
Pa * the only substance in the body 
that qualify as a organic semiconductor. 

Black and brown melanin granules are oval in 
shape, forming a small dipole antenna. The field due 
to one dipole can induce a dipole in another melanin 
granule nearby. 


<> 
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Melanin granules act as tiny primitive eyes, forming a 
large neural network structure, whose function is to 
absorb and decode electromagnetic waves. Neural- 
network computers are learning machines which are 
made with a number of receptors that can adjust their 
weights (quantitative properties) to produce a specific 
output 

The bodies of Africans contain massive amounts of 
melanocytes that encode all life experiences in their 
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chemical stucture of melanin molecule. 


melanin production, with the aim of creating an actu- 


al- real 
frequently and ESP is common. 


y state after death. During life, visions appear 


A representation of a higher form 
lof Ше, in the superconducting, 
Боду of Osiris (the mummy) 

[The reason for mummification 
was to preserve the skin which 
contained a living neural-net- 
lwork of melanin, The conductivi- 
ty of melanin increases with age, 


so Tutankhamen's mummy is 


[тоге alive in the spiritual plane 
than our own. Consider the difference in flammability 
between. 


green trees and coal 
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As a semiconductor, melanin has an energy gap. 
The absorption of energy is required before electrons 
can jump into the conduction band and make melanin 
conductive. An increase in conductivity increases the 
sensitivity of melanin to the electromagnetic world of 
etheric beings, astral projections and spiritual entities. 


Atlow frequencies, the conductivity of melanin is 


small, but at ultra high frequencies (UHE), melanin is 
а superconductor. Maximum current flows only on 


the skin, due to the skin-effect, at melanin’s ОНЕ res- 
onant frequency. 
РН Ма is 


к lia ma Se 


portant sub- 
stance in the 
human body. 
lit is an oxi- 
ldized form 


lf ВМА, 


which en- 
lables the 
body to co- 


lordinate the 
production 
of Proteins 


King Tutankamen on his ther 


needed in cellular repair. Wherever there is cell dam- 
age melanin is seen surrounding the site, functioning as a 
neurotransmitter in coordination with melanocyte pro- 
tein production for the repair of damaged DNA. 

Knowledge of the medicinal value of melanin is 
suppressed by the Medical Establishment in order to 
deny its supremacy, 

The mpst damaging attack on African health is the 
promotion of albino domesticated animals for con- 
sumption, In fact only albino animals are considered 
domesticated. The yellow pigment in chicken and the 
lack of tyrosinase in albino animals, are responsible 
for premature aging, 


Ilustrates the curative prop- 
erties of negative ions, the 
electromagnetic energy of 
mental concentration can be 
directed through the breath 
of life, by a competent 
Psychic healer. 


known to emit energy from the 


} AFRICAN ORIGIN OF FLECTROMAGNETISN 


The Spiritual or 
Electromagnetic Worlds 


Tz Mysterio NATURE of God is central to Christian 
doctrine. Most believers and their preachers 
maintain the mystery through ignorance and confu- 
sion. The various interpretations of the Bible leaves 
one wanting for a simpler understanding and a more 
practical version of God. Despite the many scientific 
discoveries into the nature of the world, a separation 
between science and religion has prevented the 
understanding of anything spiritual, from an objective 
point of view. This separation is the result of a patho- 
logical condition among non- pigmented people, 
which renders them incapable of becoming in tune or 
sensing these higher forces directly. Imprisoned by 
this condition, our white ruler's viewpoint on spiritu- 
al affairs cannot be trusted despite its domination over 
more traditional nature-based religions of the world. 

IL is obvious that the early Christians’ religious 
concepts came to Europe from Ethiopia, as evidenced 
by the language used to describe the spiritual realm. 
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ethereal 1. a: of or related to the regions beyond the 
earth b: celestial, heavenly c: unworldly, 
spiritual 
2 а: lacking material substance: immaterial, 
intangible. 

ether 1а: Һе rarefied element formally believed to 

fill the upper regions of space 

ъ: the upper regions of space: heavenly 

2a: а medium that in the undulatory theory 

of light permeates all space and transmits 

transverse waves 

b: the medium that transmits radio waves 
ethic е discipline dealing with what is good and 

bad and with moral duty and obligation. 

2 a: а set of moral principles or values 

b; a theory or system of moral values (the 

present-day materialistic) 

Ethiopic 1 a: a Semitic language formally spoken in 
Ethiopia and still used as the liturgical lan- 
guage of the Christian church in Ethiopia 
2 a: the Ethiopic group of Semitic lan- 
guages. 

utopia 1: an imaginary and indefinitely remote 
place 2 a: a place of ideal Perfection esp. in 
laws, government and social conditions. 


Dy permission 1991 by From Webster's Ninth New 


Collegiate Dictionary by y Merriam Webster Inc, Publisher 
of the Merriam Webster dictionaries 
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The rise of materialism brought new language, 
electromagnetic replaced the word “ether,” in describ- 
ing the heavenly medium, thus erasing the link 
between spiritual and natural phenomena. The patho- 
logical condition of race caused them to enforce this 
separation academically and religiously, by claiming 
that the classical ether was unnecessary and the vacu- 
um was somehow endowed with odd and unusual 
characteristics, With their strong emphasis on materi- 
alism, all electromagnetic theory was co-opted for 
material implementation, therefore losing all spiritual 
application. 

Anyone displaying an interest in electromagnetic 
spiritualism was considered to be a pseudo-scientist 
and ridiculed, There were many devices which 
claimed to photograph, or record the voices of the 
dead. These ghost detectors were routinely rejected by 
the materialist’ scientific community. 

The seventies brought renewed interest in Psychic 
Phenomena and ESP around the world, Knowing that 


belief is the prerequisite to the use of ones psychic 
d to take 
over this research with the aim of disproving and sup- 
pressing any attempt at legitimizing this 
people continue to experience vivid dreams, visions, 


ability, the scientific community conspi 


id. So mast 


е 
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premonitions and a host of strange occurrences, which 
scientists refuse to recognize because of their threat to 
the materialistic power structure, 

African culture and history are rich with examples 
of the unity of spirit and matter; heaven has always 
been our birthright, Today those faculties that put us 
in tune with the spiritual world are weak from lack of 
exercise, We have allowed the TV, radio and the tele- 
phone to replace our telepathic abilities, few now 
believe or would accept the notion of astral-travel. 

Service to the materialist’s society requires the 
denunciation of the spiritual. When bills are on our 
minds, we dream less as we focus on the depressing 
our tormentor on 


condition of this earthly prison, wi 
our backs. The # Ankh is the key to the door of eternal 
life, strengthening our faith in a world unseen, where 
our souls can be free. 
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Osiris The First 
Resurrected Christ 


Тт" CORRELATION BETWEEN the myth 
of Osiris and the story of the 
Christ have been illustrated by 
many prominent historians, who 
have shown that the evolution 
of Christianity is rooted in the 
religion of Isis, Horus and 
Osiris, This religion survived in 
its last outpost in Nubia until the 
‘Temple at Philae was destroyed 
by Justinian in 6th century A.D. 
Although there are many 
versions, the essential theme of 
the Osirian legend, states that 
ue of Osiris Osiris was once king of Egypt. 
He came to an untimely death at the hand of his broth- 
er Set, who had the parts of the dismembered body of 
Osiris hidden in various locations all over Egypt. Isis, 
wife and sister of Osiris found all the parts and was 


St 
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able to reconstruct 
the body with the 
exception of the 
penis, which was 
thrown in the Nile 
and eaten by fish. 
Her lamentations 
were heard by Ra, 
who sent his fourth 
son Anubis to wrap 
the body with ban- 
dages and perform 
all rites due one of 
his stature. 155 
caused the breath of 
life to enter into the body by the rapid beating of her 
wings, whereupon Osiris was resurrected and became 
the king of the other world. While hovering over the 
body she became pregnant and later conceived a son 
Horus, who would avenge his fathers death. 


Horus, Osiris and Isis 


Hence-forth all the dead of Egypt were considered. 
Osiris, wrapped in the bandages of the familiar 
mummy, with the hope pf resurrection in the spirit 
world of the ankhet È Ё® “the land of life.” 
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If the Egyptians seemed to be preoccupied with 
the dead, itis from a belief that life on Earth was mere- 
ly a preparation for an eternal life, The proof of this 
could be demonstrated by the ankh, which become 
the symbol of life, because of its ability to detect the 
energies of that realm 

Further proof that life on Earth was preparation for 
another life is the manner in which we dream. Dreams 
are our fledgling entrance into the spirit world while 
we are still alive. Our earliest attempt at spiritual 
flight are short. While dreaming the penis 


usually 
erect (the phallus of Osiris is unnecessary) and the 
body is 
from the brain; which prevent it from acting out the 


kept rigid by powerful chemical secretions 


experience. During those brief seconds we are as if 
dead, yet alive in the other world. 


The days of our years are three score years an,reason 
of strength they be four score years, yet T labor and 
sorrow; for it is soon cut off, and we fly away. 

Psalm 90: 10 


According to Gerald Massey's book Ancient Egypt 
Light of the World , Osiris is the Corpus Christi. The 
word Christ comes from the Greek word "Kristos" 
which means “anointed.” In Egypt “krst” means; to 
embalm, to knot, to make the mummy. 


Ly 


Central in Christian theology is the resurrection of 
Christ from the dead, This concept has an undying 
appeal for the masses of humanity from the dawn of 
the human experience 


‘The thief cometh not, but for to steal, and to kill, and 
to destroy: 1 am come that they might have life, and 
that they might have it more abundantly. 


John 10: 10 


Acceptance of the Egyptian definition of ^Krst" could 
put the confusion within Christianity to rest. For 
Christianity did not start with the Jews, but was of 
Egyptian origin, revolving around mummification 
and the spiritual resurrection of the dead. The follow- 
ers of Jesus, after his supposed death and resurrection, 
were only later called Christians because their beliefs 
were similar in nature to what was practiced in Egypt 
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for thousands of years. 
Unfortunately the misinterpretation of this mysti- 
cal gospel would ultimately inspire the outrageous 
behavior of ingesting the flesh of mummies (Krst, 
Christ) in hope of attaining immortality. This felo- 


nious religion let loose among a canine race, already 


predisposed to cannibalism, found easy acceptance in 
a god who offered his flesh and blood as a means of 
salvation. 


And he said to me, "It is done! Lam the Alpha and the 
Omega, the beginning and the end. To them that 
thirst I will give water without price from the foun- 
tain of the water of life,” 


Revelation 21:6 


їп the original myth, 


Horus lost an eye in his 
victorious battle against 
Set, After his wound was 
healed by Thoth, he gave 


‘These Greek letters, alpha 
and Omega, have come 
to represent Christ. which — vivified and 


strengthen him. The eyes of Horus are the sun and 

moon. Our sun is living water, made mostly of hydro- 

gen that has not suffered the death of oxidation. 
There is much evidence to conclude that life ener- 


the eye to Osiris to eat, 
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Бу may be harnessed to prolong the life of the living. 
Our ancestors took full advantage of this wholistic 
ence, allowing some to live hundreds of years. This 
technology predates the Early Dynastic Period in a 
time when the Earth, according to the Egyptian, was 
inhabited by demigods and kings. Obviously the 
Ancients had different priorities. The accumulation of 
wealth was superseded by a desire for wisdom and 
life. 

The mythological story of the creation of man, 
recorded in Genesis, was taken from the original 
ator god Khnum who formed 
man and his Ka on a potter's wheel. 


ci 


Egyptian story of the c 
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The hieroglyphic symbol which represents Khnum 
consists of a Tet between the raised arms of the Ka 


ern 
symbol and the word 1¥ Daun, which means 


om 


light-tower, Ш another name for the God Amen. 
“Allah” is the light of the heavens and the earth. A 
likeness of his light is as a pillar on which is a lamp, 
The lamp is a glass, the glass is as it were a bright 
shining star-lit from a blessed olive tree, neither east- 
em nor western, the oil whereof giveth light, though 
fire touch it not - light upon light. Allah guides to his 

light whom he pleases.” 
Surah 2435 


The Tet is the orthodox illustration of a tree and 

according to Gerald Massey, it represents the eternal 

life after death. 
The Lord God formed man from the dust of the 
ground and breathed into his nostrils the breath of 
life, and man became а living being. The Lord God 
planted a garden in Eden away to the east and in it he 
put the man he made. The Lord God made trees to 
grow up from the ground, every kind of tree pleasing 
to the eye and good for food; and in the middle of the 
garden he set the tree of life and the tree of the 
Knowledge of good and evil. 


Genesis 2:7-9 


Notice that the tree of life was not planted but set in 
the middle of the garden. After Adam and Eve ate of 


the fruit of knowledge of good and evil they became 
knowledgeable. 


The man has become like one of us, knowing good 
and evil; what if he now stretch forth his hand and 
takes the fruit of the tree of life also and eats it and 
live forever? So the Lord God banished him from the 
garden to till the ground from which he has been 
taken, 


Genesis 3:22 
The tree of life was no ordinary tree. 


She replied. “We may eat the fruit of any tree in the 
garden. But the tree in the middle of the garden, we 
may not eat or even touch it lest we die.” 


Genesis 3:2 
The Tet is a high voltage power source, touching it 
may have been lethal to those without knowledge 
Adam, who now possessed knowledge knew that the 
ankh portion of the tree was a high-frequency source 
that could be handled safely. 

та 220,515} eit tree, Danger do not 
touch. 

Now we have come full circle and in our midst is 
the tree of good and evil, the modern computer and 
the Tree of Life, which is the Ankh Science of our 
Spiritual Nature. The moral question faces our gener- 


n 


AFRICAN ORIGIN Or ELECINOMAGNETISM 


тилмин $ 


ation, whether to trust Satan's path or thè path which 
leads to Eternal Life as gods. 


For itis not simply a question of a machine, but the 
programming of falsified information aimed at seduc- 
ing you from your Divine Nature. 

Who said you were ignorant, for you were created 
clad in Divine Wisdom and light. 


‘The depiction above shows Ra, Sun-god and his ether- 
ic double, Amen-Ra, the hidden force behind the sun. 
Our sun has a surface temperature of 6000 degrees, yet 
its corona (spirit or aura) exceeds 2 million degrees. 


The difference in temperature is caused by laser-like 
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effects produced by the strong electric and magnetic 
fields within ionized gases over the highly reflective 
surface of the sun. 

King Tut is also depicted with his etheric double 
and like Ra his name Tutankhamen expresses the hid- 
den source of life. All living systems have electromag- 
netic phantoms. The phantoms of atoms and mole- 
cules are called photons, they are the essence of 
nuclear life, governing the energy states of the mater- 
ial world. 

The ankh is held to the nose area because of its sen- 


sitivity to electromagnetic waves. The area between 
the fifth.and sixth chakra is centered around the nasal 


where а massive quantity of neural receptors, 


responsible for the sense of smell, are exposed to the. 
environment. The sensations are often confused with 
sourid because of their proximity to the ears, sounding 
like the noise you hear from a TV set tuned to an 
"unused channel or like the sound of the ocean. 

Sensitivity can be increased and with practice one can 
detect the presence of high frequency waves close byr Some 
; that 
their neurons can demodulate radio broadcasts, causing 
them to hear voices. Many end up in psychiatric wards 
because they hear voices other can't 


highly spiritual people, are so sensitive to these we 
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The gods, who are a spiritual race of photonic 
beings, made man in their own image and likeness, to 
serve them on Earth. However man became aware of 
his own divinity and sought to be like the gods while 
in the flesh. 

‘The story in Genes 
Адат and his sons, whose average life span was 900 
years. 


also relates the longevity of 


Then the Lord said, “My spirit shall not abide in man 
for ever, for he is flesh, but his days shall be a hun- 
dred and twenty years” 


jenesis 6:3 


So itis the spirit (photonic or electromagnetic energy) 
which 
span. A tree deprived of a important nutrient like sun- 


light or water would wither and die in a shorter time. 
Without this vital ingredient we grow ald and die pre- 
maturely, 

‘The first signs of aging are apparent in the skin and 
is related to some melanin dysfunction. There is an 
increase in yellow pigment and among Caucasians 
there is premature wrinkling and melanpma. If the 
resonant frequency of melanin was known, the appro- 
priate energy could be absorbed to vitalize the skin 
and delay aging 
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Electromagnetic radiation may cause cancer 
among Whiles because non-pigmented skin, has no 
defense against a high frequency wave which pene- 


trates deeply in human tissue 

A drawing of the World's First 
lelectronic clock, built by Nile 
Valley Africans to represent their 
ancestral spirit Tet Ankh Ka Ra, 
[The Ankhi (Khnum, chronos). The 
(glowing globe was slowly rotated 
Бу the precise electroméchanical 
[movement of the arms. 


о 
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[The Tree of Life provided suffi- 
cient power for the creation of 
electromagnetic radiation (angelic or spiritual beings) 
and the rotation of the world. The Egyptians not only 
knew the world was round, they knew the force 


which turned it was a perpendicular electric and mag- 
netic field. They used elements of electronic ci 
to represent the spiritual nature of life. The circuit on. 
the right of the tree is a relaxation oscillator, charging 


uitry 
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and discharging through the spark gap, to provide 
excitation for the loop circuit in the figure below, A 
minimum of 300 volts is required to produce a spark 
across the gap. 

The relaxation oscillator is an inefficient method of 
excitation, because the discharged cannot be synchro- 
nized. However, with the use of kam (galena), a more 
effective continuous wave excitation oscillator can be 
made that requires significantly lower voltage. 


The loop and plates above are also a tank circuit which 
is shunted across the gap and capacitively coupled to 
the input resonant circuit. This transmitter radiates 
UHF power to ankhs of comparable size within the 
vicinity. 

The spark was considered to be an indication of 
Gods presence because within a spark all frequencies 
are generated, therefore, all circuits are compelled to 
respond. The large capacitance of the shrine or ark 
could provide powerful sparks of lightning sufficient 


to excite an ankh into oscillation, especially when this 
discharge was through the gap of a transmitting ankh 
circuit. 

A circuit consisting of a loop and plates could also 
provide lighting at night or in the darkness of the 
tomb, It has always been a mystery as to what method 
of lighting was used to allow those intricate paintings 
to be produced on the walls of some of those tombs. 
No soot was found on the ceiling suggesting that 
some other method besides the torch was used. Again 
we are asked to believe it was done with mirrors 
reflecting sunlight, because the truth of electric light- 
ing in tombs would suggest widespread use similar to 
our modern use, but superior, because power would 
be wireless transmitted. 

The pectoral of King Senusret II embodies the spir- 
itual and scientific principles governing the universe. 
The ankhs illustrated have coils on either side of the 
loop, and Heru (falcon) is standing on the senk Q , 
a divine light. 

When this type of ankh was constructed and 
attached to a battery, it operated like a motor and pro- 
duced high voltage spikes at audible frequencies. 

The coils on both sides of the loop, form an elec- 
tromagnetic switch, which switches on and off under 
the influence of magnetic attraction and the flexibility 
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of the loop. The high voltage produced is a result of 
the sudden interruption of current flow through the 
coil. 

This by itself did not seem strange, for on closer 
examination of the output, it was discovered that the 
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output power exceeded ће input power. With the use 
of rectifiers and rechargeable batteries, the excess 
power kept the ankh in a state of perpetual mation, 
The latent energy within the magnetic field was har- 
nessed to produce electricity. 


The kneeling figure in the center of the pectoral is 
Heh the god of Eternity, holding the notched chain of 
infinity. 

This type of ankh was undoubtedly the power 
transmitter for the loop circuit of the senk. 


Glass Tobe 


© 


= to see the light 
© light rays 


snk ЖЕ fy, night or darkness (note the 
senkh is upside down over the 
symbol for sky) 


sen Lord ање кос sent 

sen means, similar, dual, two or alike. 

Similar to today’s fluorescent lamp, the senk was used 
extensively before the numerous invasions put this 
light of Egypt out forever. 

Since there are no known surviving examples of 
the senk, its basic operation can only be extrapolated 
from fluorescent light theory and examples depicted 
in Egyptian Art. The primary elements of the senk's 


construction are: 
Plates 


partially evacuated glass tube 


coil or loop 


plates (capacitor) 
DC. voltage 


A partially evacuated glass 
tube can be made to glow 
when placed within a 
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rapidly changing electrostatic field. The air in the tube 
is ionized by the presence of high-frequency oscilla- 
tion in the coil and plates, at 10 to 50 MHz. The ion. 
ized gas in the tube becomes conducting and estab 
lishes direct current flow from the battery through the 
tube, further increasing the intensity and duration of 
the glow. 

loop Тһе ionized gas tube of the 
senk can be adapted for 
use as a diode (rectifier) or 
semiconductor | | as an active device by 


А battery exploiting it’s negative 
Fi resistance for amplifica- 
tion. By adding an extra 

SIK Set of plates to isolate the 

plait DC voltage, the senk could 

easily be modified to pro- 

duce continuous wave oscillation. However since the 


Egyptians had knowledge of galena, it is likely that 
the vacuum tube was abandoned in favor of more 


efficient semiconductor technology. If all the compo- 
nents of modern radio transmission and reception 
were known and used in Kemit, 4000. years before 
their re-emergence in this centyry, then the super 
technology of the UFO's heed not have come from 
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other planets, but could have developed right here on. 
Earth. 

These are the questions which will arise to disturb. 
the status quo if knowledge of # Ankh science is made 
public. It would necessitate a complete re-examina- 
tion of Kemitic religion to explain the connection 
between the African and these electromagnetic cir- 
cuits, 
This would provide a direction for research into what 
we truly are as a people. 

The atmosphere is a rarefied ocean inhabited by 
numerous spiritual entities living in realms which 
vary in activity levels between night and day or dur- 
ing cloudy weather conditions which causes the spir- 
its to take on a higher density. 

The electronic circuitry of the Egyptians was used 
to facilitate greater contact with the spirit world, 
known as the Kingdom of Heaven. The lords of this 
Kingdom are called the “grays” and many consider 


which were of such high spiritual significance. 


them negative aliens because of the fear they arouse 


and their enigmatic behavior. 


“Thie fear of the Lord is the beginning of wisdom.” 


[1 
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Ankh Circuits 
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The Heavens 


Age тне EGYPTIANS considered heaven to be 
the abode of the eternally blessed, it contained 
all the elements of a blissful earthly life. The dead 
were usually buried with their earthly possessions 
and provisions to sustain a life similar to their earthly 
one. 

Everyone seems to agree that this realm is located 
in the sky above the clouds somewhere, but no one 
wants to specify its exact location, Here also, the sep- 
aration of matter and spirit create. 

the usual confusion characteristic of modern reli- 
gious theology and the materialist scientific aristocra- 
cy. If both spiritual and scientific evidence concerning 
heaven are examined objectively by someone with a 
unified perception, they would conclude that heaven 
was in the ionosphere. Our ancestors, who were not 
afflicted with this modem schism, knew this also, 


In the beginning God created the Heavens and the 
Earth, 


Genesis 1:1 
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‘The aureole of the Earth created by the breath of Ra. 


The Egyptian symbol of this Creator-God Khnum is 
the most profoundly esoteric, containing all the ele- 
ments which could explain the nature of divine exis- 
tence. 

This is the god that created night and day by the 
rotation of the earth and made man on this revolving 
potter's wheel. 


land vacuum glass tube ... au. 


jew “breakdown discharge, ^N" water, 
aurora 


| | -Ka, spirit, power, image-double. 


wD Horizon, the God Amen, aun; which 
means lamp or light post. 


Ï -Tet, djed, battery or voltage Osiris, 

Jacob's ladder. 
As we have discussed before, the evacuated tube pro- 
vides an easy path in the flow of electrons, creating the 
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ionization and negative resistance used for continu- 
‘ous waves, and glowing when these electrons and 
ions recombine to form neutral atoms. 

All these activities occur in the near-vacuum of the 
ionosphere, which is a region of high electron density, 
about 300 km above the Earth's surface. This layer is 
maintained by ultra violet radiation and high energy 
particle emissions from the sun. The high voltage 
(potential difference or electric field) between the 
earth and the ionosphere, represented by the Tet, is 
responsible for the rotation of the planet. This is due to 
the Earth's magnetic field being perpendicular to that 
electric field and in exactly the same way as the force 
which rotates the shaft of an electric motor created. 
The four bands at the top of the Tet represents the fact 
that the ionosphere is divided into four layers, the two 
uppermost levels F1 and F2 merge into one layer at 
the first hour of the Tuat (night). 

Because of its high electron content, this layer 
reflects electromagnetic waves, allowing extended 
range to radio transmission. 


And he who talked to me had a measuring rod of 
gold to measure the city and its gates and walls. The 
City lies foursquare, its length the same as its breadth; 
and height are equal. He also measured its wall, a 
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hundred and forty-four cubits by a man’s measure, 
that is, an angel's 


Revelation 21:15 


The description of 
the measurement are 
those of a sphere 
whose height is 
defined by the cut-off. 
frequency of 1,440 
Mhz. Because the 


that is of the angel is 
the Ка i’, ten mil- 


reser а No рона wel нота a 
| [person out of clay. One figure represents 

the physical body while the other repre- 
sents the spirit Both came together to cre-| 
ate one new being, 


‘And he dreamed that there was ladder set up on the 
earth, and the top of it reached to heaven; and 
behold, the angels of God were ascending and 

| descending on it! And behold, the Lord stood above 
it and said, “I am the Lord, God of Abraham your 
father and the God of Isaac; the land on which you lie 
Iwill give to you and to your descendants; and your 
descendants shall be like the dust of earth 


‚ Genesis 2812-14 


By Arucas Ошак or EuectROMAGHETISM 


Heaven Earth 


Genesis Chap. 1-1 Chap. 2-7 
And the spirit of Сой then the Lord God 
was moving over the formed man of dust 
face of the waters. fro, the ванна, and 
The word “ankh” also breathed into his nos- 
means mirror, “that trils the breath of life; 
which sees the face,” in and man became а liv 
the language of ancient ing being. 

Egypt. 

Genesis Chap. 1-27 

50 God created man in 

his own image, in the 

image of God he created 

him; male and female he 


created them. 
An, 
Phonetic [Hieroglyphic | Meaning of the 
Value | character ideograph 
ankh Es life 
п = water 
УК > инета 


examination of the word #”S*ankh, reveals the nature 
of our earthly and heavenly incarnation in the eternal 
cycle of life. The word contains three ideographs, each 
representing an aspect of the Trinity, Father, Son and 
Holy Spirit. If you can accept the concepts „. Our 
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Father who art in Heaven,... I and the Father are one 
and... Son of man, you will be well on your way to an 
understanding of eternal life 


From the Egyptian point of view Pt (рей) heav- 
еп was made from a material called J} Û. jj baa. 
This baa (baa; metallic substance i.e. black meteoric 
iron) was known to have metallic properties such as 
conductivity and reflectivity. 

The ionosphere is a mirror image of the electro- 
magnetic emissions from the Earth, no matter how 
faint. The spiritual characteristics of every object on 
Earth is duplicated in Heaven, because their emissions 
cause the electrons there to vibrate in such a way as to 
emit an exact electrical image of all earth transmission, 


ionosphere 


The body was preserved with the knowledge that 
its electromagnetic nature would continue to be 
reflected in the Heavens. The concept of a spiritual 
abode in heaven is as perplexing to the materialist of 
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today as it was in the time of the Messiah, In John 

chapter 3, the Messiah attempts to explain to a White 

man why he cannot go to or understand heaven. 
Jesus answered, “Truly, truly, I say to you, unless one 
is born of water and spirit, he cannot enter the king- 
dom of God. That which is born of the flesh is flesh, 
and that which is born of spirit is spirit. Do not mar- 
vel that I said to you, "You must be born anew.’ The 
wind blows where it wills, and you hear the sound of 
it, but you do not know whence it comes or whither 
it goes; so it is with everyone who is born of Spirit.” 
Nicode’ mus said to him, "How can this be?" Jesus 
answered him, “Are you a teacher of Israel, and yet 
you do not understand this? Truly, truly, I say to you, 
we speak of what we know, and bear witness to what 
we have seen; but you do not receive our testimony. 
If I have told you earthly things and You do not 
believe, how сап you believe if I tell you heavenly 
things? No one has ascended into heaven but he who 
descended from heaven, the Son of man. And as 
Moses lifted up the serpent in the wilderness, so 
must the Son of man be lifted up, that whoever 
believes in him may have eternal life. 

John 3:5-14 


It would be fruitless at this point to attempt to 
untangle the enormously confusing theology of the 
Trinity proposed by Whites who, having discovered 
themselves excluded, sought to deny the Divinely 
Blessed the knowledge of their birthright. The secret 
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ingredient, for which our race has been made to suffer 
is melanin, the dust of the Kha. The word Kha ranges 
in meaning, from dead body or corpse to powdered 
medicine or simply the dust of the dead. 

Allow me to digress for a moment to examine the 
use of dust in the early days of radio. A phenomenon, 
which permitted the detection of radio waves, was the 
response of dust particles to electromagnetic waves 
caused by a spark. Particles of dust tend to stick 
together (coherence) aligning themselves in such a 
way as to increase the current flow in a certain direc- 
tion. The early rectifiers, known as coherers, were 
made by filling a tube with an electrically responsive 
dust or filings, (See Lodge's transmitter and receiver). 
When there was a passage of electromagnetic waves 
the coherer would conduct, however once aligned 
they were no longer responsive and needed to be 
tapped periodically to loosen the particles to respond 
to the next incoming wave. This is the reason why the 
dreamer's body must be kept rigid, like the dead, for 
movement disrupts the alignment reducing conduc- 
tivity. 

Christ said to Mary, “Touch me not, for I am not 
yet ascended unto my father.” 


The senkh held by the Ba represents the electromag- 
netic emissions of the Kha. 

The majority carriers (type of charge transport) of 
melanin are electrons as opposed to (+) holes 
Therefore, in the Judgment of Osiris, described by the 
Millikan’s oil drop experiment, the etheric body rises. 


SSS 


In Millikan's oil drop experiment, an electrically 
charged oil drop is suspended between two plates by the 
upward force of an electric field against it's weight mg. 
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Who Knoweth the spirit of man that goeth upward, 
and the spirit of beast that goeth downward to the 
earth? 


Ecclesiaste в 3:21 


The confusion as to the direction of charge flow dis- 
plays Greek ignorance and Egyptian wisdom. 
Electrons flow from the so-called negative potential, 
known as the cathode, which canes from the Greek 
word "Kathodos" meaning ‘the way down. The 
Egyptian root of the word “Ka,” is represented by 
the raised arms LJ representing the true direction of 
electron flow, from the ground upwards. 


Each melanin granule is a tiny feather and, when 
energized by the ankh of levitation, the gods were 
given the power of flight, 

‘The ankh of levitation was related to the goddess 
of the Upper Kingdom, the Divine Vulture. These vul- 
tures are often seen soaring around large clouds dur- 
ing a thunderstorm. The reason for this behavior was 
thought to be related to upward convection currents 
of air, And it was believed that these birds used these 
currents to attain great heights without effort. This 
assumption neglected the fact that thunderclouds pos- 
sessed strong electrostatic charges which exerted a 
force of attraction on the birds in the same way that a 
charged plastic comb attracts small pieces of paper. 
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The goddess Nekhbet 
represented this prin- 
ciple, by which the 
Messiah was taken up 
into the clouds. By 
holding a high fre- 
quency emitter like the. 
tet-ankh scepter, one 
could soar into the sky 
as the Medieval witch- 
es were said to do. At 
sufficiently high fre- 
quencies, the dipole of the melanin granule cannot 
respond rapidly enough to remain in step with the 
changing electric field. Therefore, a displacement cur- 
rent arises and the granule behaves as a dielectric, 
subject to the force of electrostatic attraction and 


repulsion 


The winged serpent is the most compelling argument 
4n the link between spiritual and electromagnetic phe- 
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nomenon. While representing all the elements of air- 
bome electromagnetic wave transmission, it evokes 
the wisdom and spirituality associated with Isis. 
SETI (Search for ExtraTerrestrial Intelligence) 


In October 1992, NASA will engage in the study of 
the heavens under the guise of a search for extrater- 
restrial intelligence in the galaxy. This project, with the 
very Egyptian sounding acronym, will use the 
World’s largest radio telescopes and advanced multi- 
channel scanners to canvas the sky in an attempt to 
discover the source of angelic communications, 

It is no coincidence that the frequencies of interest 
to these researchers is around the 21 cm wavelength of 
the constituents of water (hydrogen: H and hydroxyl: 
OH), called the “water hole.” This is the most prudent 
choice since the Messiah referred to these beings as 
composed of water and spirit. 

These beings have the some color as the clouds, a 
glowing gray, and it is said that their appearance is 
like unto the “the sons of men,” that being like chil- 
dren. 

Despite the sophistication of the computerized 
equipment, the project is doomed to failure, Even if 
angelic communications were detected among the 
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noise of terrestrial transmission, the language of the 
angels is unknown, I am not suggesting that commu- 
nication with Angelic Beings is impossible. What is 
required is nothing less than Ankh Science in the hand 
of the Oracle, 
The synthesis of amino acids (the building blocks 
of life) under the condition of a primordial atmos- 
= + phere, with 
the use of 
electrical di 
charge, con- 
firmed the 
existence of 
mosphere extraterres- 
trial life. 1f 
the chemical 
composition 
of amino 
acids (hydro- 
gen, oxygen, 
carbon, mi- 
trogen and 
other trace 
elements), 
can be found 


\ 


x 


tube contains 
amino acids 
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in the upper- atmosphere, then why should life be lim- 
ited to the earth. The synthesis of more complex mol- 
ecules (protein and nucleic acids) by linking together 
amino acids, involves the bonding of an amino group 
(НЫМ) and an acid group (COOH). The C—N bond- 
ing results in the removal of (Н and OH) a water mol- 
ecule, exactly what SETI is searching for. In this hos- 
pitable environment, of the heavenly ocean, the holo- 
graphic projection of the recently dead is reconstruct- 
ed, giving birth to the Son of man. This is what is 
meant by the return of Christ in the clouds, now 
revealed in the present age of Aquarius. 

It is said that these beings traverse the heavens in 
boats or barges. These UFO's are the Fishers of men. 
The Government is fully aware of the existence of 
these beings, and has launched an extensive campaign 
of disinformation to prevent its citizens from knowing 
the truth. How could they explain to their people that 
the lowly Africans are merely beings in a caterpillar 
stage, destined to be transfigured into an image of 
splendor and glory. Creatures whose total existence is 
so eloquently expressed in the life cycle of the Scarab 
beetle. 
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The Searab Beetle 


Symbol of Christianity 
the fish or UFO's 


‘The Scarab, symbolic of the god Kheper Ê >1 Î is 
a dung beetle commonly found in Egypt. It. is usually 
seen rolling a ball of dung which contains ils larvae, 
around the countryside, creating in the mind the 
Egyptians an analogy with solar orbit. In Egyptian 
cosmology, the universe is represented as a cow called 
Nut. 


The ball of cow dung is obviously the earth, 
although the European Egyptologist would like us to 
believe that our ancestors were as ignorant as theirs 
‘were of the Earth's orbit of the Sun. 
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After a period of gestation in the ionosphere, the spir- 
itual body returns to it's astral homeland, one of 
twelve regions, from which it came. There it will find 
a glorious existence beyond description, an existence 
where there is no night only day and it’s every desire 
will be fulfilled in Amentet. 
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African 
Astrophysics 


'HE THEOSOPHICAL CONFLICT between the Big-Bang 
Ta the Steady-state model of the universe, is 
unresolved after 4000 years, It is deeply rooted in the 
Osirian and Amenite perspectives concerning the ori- 
gin of the universe. 


Fig. 1 Radiograph of a typical radio galaxy with jets pro- 
jecting from its whirling black hole nucleus. 
Perr 


Fig 2 The twin serpents illustrate the unique feature of a 
radio galaxy which appear as two separate radio sources. 
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Osiris, God of continuity through the resurrection 
of the dead, is the Steady-state universe, A philosophy 
which arose from the African's view of himself as a 
reflection of the God Osiris, the Ultimate Black. The 
Ancient African Astrophysicist, studying the universe, 
also looked inside himself and found that the connec- 
tion between melanin and the black hole, was the elec- 
tron (the breath of life 4) 

The Grand Unification Theory, which eluded 
Albert Einstein, has already been solved. The Africans 
discovered that subatomic particles, like the electron, 
were created when ordinary matter (energy) passes 
through a black hole, However, since the Europeans 
cannot accept Osiris, their scientists have sought 
diverse theories in order to circumvent the truth of an. 
all powerful Black God. 


African 
Plasma Physics 


п the original myth, 
Horus lost an eye in hic 
victorious battle against 
Set (Typhon, typhoon). 
After his wound was 
healed by Thoth, he gave 
the eye to Osiris to eat 
hich vivified and 
strengthened Him. 


This myth, handed down from Ancient Times, 
relate the events occurring in the eye of a radio galaxy. 
Where stars and planets are swallowed by the central 
black hole and resurrected as fourth-dimensional mat- 
ter (plasma). 

A plasma is characterized by its high electron con- 
tent. About 95% of the matter in the universe is in this 
state, A low pressure gas plasma need not be strongly 
ionized to respond to or produce electromagnetic 
effects. Black skin, which is composed of a layer of 
organic semiconductors can be considered a plasma or 
fourth dimensional matter. And since neuro-melanin 
and melanocytes are the basis of higher mental. activ- 
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ity, it stands to reason that our moral nature is an 
expression. of a more direct contact with God through 
the spirit. In other words, melanin is your link with 
the Universal Mind of God and morality is the 
Universal Law of reconcil- 
iation characteristic of our 
God Osiris. Osiris is the 
God of Judgment and the 
cross-road, whether to go 
right or left on the Path 
that leads to Him and 
Peace in the eye of the 
storm. The Egyptian sym- 
bol of a plasm awa is the 
same as "n" or water, but it 
must be considered as 
Osiris ing water. It is also illus- 

trated in the symbol of the 

aurora WD which most people can recognize as an 


electrical discharge in what is now called a cathode- 
ray tube. 
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African 
Quantum Physics 


S icr THE Discovery of the electron, modern physi- 
‘cists have found themselves in lockstep with a 
more ancient reality already defined by our African 
ancestors. The Tuat is the fourth- dimensional world 
of the electron and the core of the particle- wave para- 
dox in quantum physics. Only the names have been 
changed to protect the guilty. 

Our present reality is defined by the speed of light, 
beyond which nothing material can be transmitted, 
however in the actual reality world of the Tuat, the eye 
of the Ka sees another light. The light described in the 
Quran as ‘light upon light’ and in the Bible as an 
incomprehensible light that shines in darkness. The 
Bible is replete with descriptions of this immaterial 
world, providing a source for physicists, who behind 
closed doors, are probing the tenents of spirituality in 
search of answers. 


But, beloved, be not ignorant of this one thing, that 
one day is with the Lord as a thousand years, and a 
thousand years as one day. 


2 Peter 3:8 
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Here the existence of a non-local reality is defined. 
by a difference in time reference, For if a thousand 
years is as a day, then something is traveling 365,000 
times faster, 

The intermediary between this world and the Tuat 
is the electron, the substance of the soul. It is indivi: 
ble, eternal and connected to the mind of God. This 
alternate reality can be understood in the analogy of 
the whale, whose dorsal fin emerges when the whale 


surfaces for air. What we observe is the point-like 
character of the electron or fin, but beneath the surface 
lies the greater glory of the whale. The Ka, which sur- 
faces periodically from the sea of eternity, is repre- 
sented not only as a particle but also a wave (the 
mythological serpent 4 ~! (@) Qeb. The human body 
is merely the skin of this mystical serpent which is 
shed periodically and in which the god walks upon 
the Earth. 


Nur Ankh Amen 
The Religious Institute of Kemitronics. 
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The Science of Kemit 


T RELIGIOUS concerts of Ancient Egypt were struc- 
tured on scientifically verified electromagnetic 
theory; not unsubstantiated traditional beliefs, as ours 
are today. Separation of science and religion is a mod- 
ern phenomenon where clashes between cultures in a 
shrinking world, force compromises with the percep- 
tion of truth. 

Most of us are unprepared to cope with the idea of 
a superior African science. Years of slavery and colo- 
ial domination have damaged our belief in the abi 
ty of our race to have accomplished these feats of 
mental genius. In spite of the pyramids and other 
colossal monuments, which are a testimony to our 
greatness, most of us are still in disbelief. 


Electromagnetic religion in Kemit can be seen to 
have played a role in the evolution of monotheism 
during the reign of Amenhotep IV in the 18th 
Dynastic Period. The reason for the conflict between 
the polytheistic doctrine of the past and the singular 
universal god Aten may have been the result of the 
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discovery of a new source of electromagnetic radia- 
tion called Cosmic Background Radiation, 

In 1964, experimenters at Princeton University 
studying the possibility of leftover radiation from the 
“Big-Bang,” discovered the universal microwave radi- 
ation hypothesized by Akenaten 3500 years before, 
The Aten was represented by a disc with many rays 
ending in hands holding the ankh (symbol of life). 
Because this source of radiation was universal, it was 
difficult to depict, therefore, the instrument used to 
detect its microwave emissions was used. 

‘The Disk of aten м 
device, used to focus sunlight to a point or beam of 
extreme intensity. These large domed disks were 
made of highly polished metal (the word aten means 
mirror) to concentrate the heat of the sun on a focal 
point for a variety of uses, which include the splitting 
of large stone blocks, A stone block was exposed to a 
narrow beam and, when heated, cold water was 
poured causing the stone to split in precise dimen- 
sions lines. 

With the rise of the Amenites, the technology con- 
centrate other invisible electromagnetic wave 
obsessed with the building of larger and more requir- 
ing massive quantities of gold and silver shrines of the 


an ancient solar 
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ancient gods, which ruined the national economy and. 
created enemies throughout Egypt. The disks were dis- 
mantled during the reign of Tutankhamen, to fund the 
restoration of the ruined temples of the Ancient gods. 


This may be difficult to accept if you are unfamiliar 
with the two dimensional convention of Egyptian Art 
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a5 opposed to the modern three dimensional repre- 


sentation. 
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Invisible Sirius B was "discovered" in 1970. She is composed of super- 
dense matter crested by an encounter with a black hole. 

The Aten was rejected as the universal source of all 
life because the faintness of the emissions suggested 
‘weakness in comparison to the more powerful gods of 
the past. 


horn antenna 


Akenaten's 
microwave ankh 
wines of leis device 


Akenaten's microwave ankh device 
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The disc of Aten, concentrated the microwave radia- 
tion into the horn antenna, exciting the wings of Isis 
(resonant cavity) into oscillation. The natural frequen- 
cy of her wings and the incoming microwaves are 
mixed (heterodyned) and the lower difference fre- 
quency, which resulted from the mixing, is detected 
by the loop. An explanation of the loop's function in 
this FM discriminator requires an excessive use of 
technical jargon, which would only detract from the 
spiritual essence of this divinely inspired device. 

This radio telescope could detect radiation from 
stars and other stellar activities in the cosmos. 
Akenaten was dismissed as a heretic and is not a 
favorite among European Egyptologists because of his 
distinctly African appearance. but he was undoubted- 
ly one of the greatest astronomer- scientists in human 
history, For he not only discovered the remnants of the 
Original Spark (the Aten, the Big bang) from which all 
life originated, but he founded the first religion based 
on the Oneness of God. 

Higher on the electromagnetic frequency scale 
above microwaves are the invisible infrared rays also 
known as heat. And by exploring infrared we come to 
the real reason the pyramids were built 

The word “pyramid” means, fire within (pyr; fire, 
heat & mid; middle), not the familiar flames, but the 
Ankhet 4 10 8 living fire.” A special fire whose 
flames were life giving, These rays were concentrated 
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or focused by the pyramid into the sacred chamber 
under its base. 

The pyramid was simply a lens which focused a 
specific frequency of infrared waves on the sacred 
chamber. 
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duce a living fire. 

Carbon dioxide molecules can be split into carbon 
and oxygen by absorbing energy at specific resonant. 
frequencies. The molecule vibrates in response to the 
energy absorbed and if there is sufficient concentra- 
tion of these photons, the molecule splits and oxygen 
is liberated. 


pose bri, 
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In order to understand this Fully, Tet us explore the 
question of “living fire.” 

A by product of both life and combustion is carbon 
dioxide. If living fire is to exist, carbon dioxide must 
be eliminated or exhaled and fresh oxygen supplied 
for further combustion of fuel (organic, fossil or 
sugar). A flamein an enclosed area would die from the 
lack of oxygen, which would have been consumed 
and converted into carbon dioxide. 

If carbon dioxide could somehow be converted to 
it’s constituents, carbon and oxygen, the oxygen could 
be re-used to further continue combustion and pro- 


modes of vibration of CO; 
Every object with a temperature above zero degrees 
Kelvin (К), emits infrared by what is known as Black 
Body Radiation. The frequency and intensity of the 
radiation is related to the temperature of the object. At 
the pyramid's natural temperature of 300 K, there is 
sufficient infrared at the proper frequency, which the 
shape of the pyramid can concentrate on the sacred 
chamber to effect dissociation of carbon dioxide. If the 
incorrect frequency is used the molecule could split 
into poisonous carbon monoxide. 
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ASCLEPIUS 


Legend has it that Asclepius, god of healing and son 
of Apollo, was delivered by cesarean section per- 
formed on his dead mother Coronis by Thoth 
(Hermes) and taught the art of medicine, Another ver- 
sion states that he was abandoned on a mountain and 
suckled by goats. The shepherd who dis 
was frightened when he observed a mysterious aura 


covered him 


стей Chamber was a special life promoting 
environment where the 
dead were revived and 
incredible surgical proce- 
dures could be carried out 


of glistening corona discharges emanating from the 

child's skin 
His wisdom and skill in the healing arts were 
unsurpassed, for Asclepius dis- 


covered the secret of the 


safely. This technology is | Gorgon's blood, which was both 
specific to Africans, simply f a medicine and a deadly poison. 
because white skin is too With this knowledge he devel- 
reflective and would not oped a method of bringing the 
allow enough energy to be dead back to life. After reviving 
absorbed. many people he himself was 
The first pyramid was — killed with a lightning bolt from 
built by Imhotep, the — Zeus, for fear that he might 
African multi-genius, whom. reveal the secret which would 
the Greeks called Asclepius, Я give immortality to human 
Into, bali ofthe their god of medicine m beings. Apollo, angered by the 
m us 
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murder, responded by killing the thunder-making 

Cyclopes of Zeus. 
Asclepius was associated 
with serpents and his 
lemblem of twin winged 
snakes is still used as the 
linsignia of the medical 
profession, 

Focused infrared rays 
were also used to dehy 
drate the bodies of the 
dead. This sophisticated 

form of mummification, usually reserved for nobil 


y 
produced the most life-like mummies because of the 
precision of the dehydration process. 

However the ultimate use of infrared rays, 
involved the semiconductor nature of melanin, which 
requires an infusion of energy to bridge the gap 
between it's levels of conduction. With this constant 
source of power the Kha of the Pharach would remain 
an electrically active antenna, supporting his heaven- 
ly reflection in divine splendor. 
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The Ankh of Science 


"НЕМ SANKH WAS HIGH Priest, Ankh Science had 

long ago reached its zenith in Kemi The 
Priesthood of the [3F Ankh, an established 
University of Ankh Science, maintained the temples 
and shrines of numerous ankh possessing gods. The 
most notable of these were the shrine of khonsu, 
miraculous healing, and Ptah, the god of creative 
insight. However the Priests of Amen possessed the 
most powerful shrine, that of spiritual flight or tele- 
portation, There power arouse from a knowledge of 
themselves, the knowledge that the photonic essence 
of man which emanated from the soul was indeed his 
truest self 


In him was life, and the life was the light of men. And 
the light shineth in darkness; and the darkness com- 
prehended it not. 

St. John 1:4-5 


‘The light of the body is the eye: if therefore thine eye 
be single’ thy whole body shall be full of light. 


Matthew 6:22 
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After receiving this revelation, Ibeseeched my lord 
and master, the High Priest Sankhamen, continually 
to grant me the knowledge of the secret workings of 
the ankh of light, which was referred to as the Neb 
ankh. Understanding of the Neb ankh was achieved at 
the culmination of a lifetime of study and religious 
discipline, Although I am only a messenger, with a 
message already too complex for those who would 
receive it, I felt compelled to include some mention of 
it's enormous importance. 

The Neb ankh was an awesome experience which 
would change forever, the initiate's perception of real- 
ity. For it was a foretaste of life after death, a discovery 
of an existence outside the mass of the body, a feeling, 
of total weightlessness and an inter-dimensional 
access to the Tuat (the otherworld). 

‘Superior African Technology has already achieved 
levels which are still thought to be science fiction. 

The rewards of African Nationalism will be the 
ability to mount large scale research efforts, akin to the 
Space Program or the Manhattan Project, to revive 
ancestral wisdom. Imagine the cohesive power and 
national unity in Kemit during the Era of Pyramid 
Building. Modern technology is still in its infancy and 
can only scratch the surface of this enormously com- 
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plicated issue. We should abandon the Pale god and 
return to the worship (study) of Osiris (the Black God, 
е electronics of 

Black skin). 

Although the 
active component is 
the melanin granule, 
lits random orientation 
renders it ineffective. 
The electromagnetic 
lemissions from the 
lankh and the uas 
(scepter) were used to 
align these tiny dielec- 
tric resonator anten- 
nas, in order to pro- 
[duce a coherent radia- 
tion pattern. The posi- 
tion ofa granule can be 
Ptah, portrayed asa mammy with adjusted. Because, as 
i hands protruding from the wrap- 
‘pings, holding а staff that combines Shown on page 56, the 
еей pillar ankh sign and зерне. Пе of a melanin 
granule could exert а 
dipole moment on its neighbor, creating the proper 
alignment of this microscopic antenna array. 
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Coherence is the essential property of a laser (Light 
Amplification by Stimulated Emission of Radiation), 
and Black skin can be made to lase. 


Light rays, in the form of beams tipped by tiny flames, 
emitted from the body of Osiris, the Neb Ankh. 
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Conclusion 


ue BASIC CHARACTER OF African Science is the pro- 

motion of life, as opposed to the Euro-centric pre- 
occupation with destructive or weapons based tech- 
nology. Because of this mind-set, the view that all sci- 
ence has some weapons potential, Europeans are 
intent on suppressing Ankh Science as a matter of 
National Security. Their need to mis-educate African 
children results from a very real fear, that the genetic 
memory of these mental giants will be awakened. This 
policy has been in effect since the Greeks first encoun- 
tered this advanced extraterrestrial civilization of the 
Nile Valley. 

Because of the barbaric nature of the Greeks, the 
Amen Priests were killed, libraries burned, religion 
distorted and hieroglyphic writing forbidden. This 
arms race mentality is a permanent feature of Euro- 
science, having the effect of placing all science under 
the scrutiny and directorship of the governing body, 
in order to prevent a departure from science that is 
only beneficial to Whites. The encounter with an alien 


J} Аписах ORIGIN OF BLECTROMAGNETISN 


Tuan f 


civilization, possessing science developed over thou- 
sands of years around unique genetic differences, 
forced Whites to institute policies of mis-education 

The photo-active nature of melanin is an evolu- 
tionary quantum-leap, generating a science, culture 
and religion totally alien to the invaders of the Nile 
Valley. If allowed unimpeded development, this 
advantage could be exploited with miraculous conse- 
quences for the African, the greatest benefits being in. 
the medical arena, where laser technology and the 
protein-producing melanocytes will be wedded to ere- 
ate cures unheard of since the time of Imhotep And 
speaking of Imhotep, could reviving the dead by 
using infrared laser techniques to dissociate carbon 
dioxide in the body be far away? This might not be 
our greatest achievement, for within the genetic mem- 
ory of an African child is the knowledge to deoxidize 
melanin and put flesh on dry bones. 
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Afterword 


Ws Тявет READ The Ankh:African origin of electro- 
‘magnitism, 1 was elated, because all positive 
information about the Ankh is necessary to awaken 
the Nubian Kamitik Giants sleeping in the belly of 
Amenta (the West). The Ankh is the old rugged sign 
that has been despised by the world. The four major 
world religions: Hebrew-Israelite, Buddhism, 
Christianity and Islam were all nurtured by the Ankh 
people of the Nubian Hapi (Nile) Valley. In this scin- 
tillating book, the electromagnetic power of the Ankh 
has been scientifically investigated by Nur Ankh 
Amen. 

The Egyptological would-be suppressers of 
AfrakaNubian Spiritual High Kulture continue to 
deny the primacy of Afrakan Kosmik thought and its 
application in the mundane realms. These humble 
Black farmers of the Nile Valley could not possibly 
have knowledge of electricity and atomic energy 
Long before the atom was discovered and misused by 
western man, Atum appeared on the temple walls of 
Khamit (Egypt) as the primordial principle of unman- 
ifested potential. It was Atum, cradled on the head of 
Ptah, the unmoved mover who copulated within her- 
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himself to bring forth Shu-Nifu, the fire fed wind and 
Tefnut-the materialization of HjO. These complemen- 
tary elements sustain the Ankh (Life) principle of the 
wombniverse. 

Nur Ankh Amen has not been criticized because of 
fear that the reclamation of Ankh Spiritual Science by 
Afrakan people, will make the foreign imposed reli- 
gions obsolete. The oppressor knows this much, that 
the Ankh sign itself is a primordial mental key to 
unlock the gates of ancestral memory. In his book, 
Black Seminarians Without a Black Theology, Dr. Yosef 
Ben Jochannan issued a call for restoration of the 
Ankh to its place of primacy in Afrakan Spiritual High 
Kulture. 

The Ankh is also carried by Nubian Kamitik initi- 
ates in the major cities of the West. Bearers of the Ankh. 
are very courageous people who are undaunted by 
the slander against the Ankh. They have seen beyond 
the lie that the original AfrakaNubian bearers of the 
‘Ankh were ‘pagan’ and ‘heathen’ people who ‘wor- 
shiped idols.’ Yet this slander has caused many people 
of Afrakan ascent to turn away from Ankh science. 
Bearers of the Ankh are keepers of a sacred legacy 
which calls them to service as healers in the earth. On 
the temple walls of Aton-Ra Akhet (called El-Armana 
today) the Aton Ra (Sun) is chiseled in stone project- 

ing rays terminating in Ankh (Life). The rays of Aton- 
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Ra are the food of plants, To consume green plants is 
the way we feed our internal sun within the pineal 
gland. 

The first Ankh bearer was called Неги (in Greek 
Horus). The aim of all initiates in. Ankh Sacred Science 
is to become transformed into Heru. Heru is the Ankh 
(Life) advocate ruling the upper realms of your 
Konsciousness. Hera Авт, the Nubian Falcon of the 
Holy Spirit, is pictured on temple walls flying with 
Ankhs in its talons. Неги - the Ankh (Life) messenger 
came with words of healing and life. 

The Socio-Spiritual Meaning of the Ankh 
In woman the loop of the Ankh represents the womb, 
the crossbar the fallopian tubes, the staff the birth 
canal. In man the loop is his prostate, the crossbar his 
testes, the staff his penis, Ankh is a life wand. 
Khamitically speaking our ecological Ankh is that 
Joop of mist drawn up through the power of Alon- 
Ra's (the Sun's) rays to make clouds which is purified 
by the Kosmik kiss of Tefnut (moisture). It falls back to 
earth (the crossbar) as Nun (Rain) or Нар! (die inun- 
dated river) fertilizing and bringing the seed of new 
life (the staff) out of the ground as vegetal food of life 
in the first times. Ptah’s face was green with the 
promise of renewal and regeneration of life through 
eating and drinking the green. Queen Afua who as 
Mut Nebt-Het is Chief Priestess of Purification says, 
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"Fat green, wear green, walk on green" and Priestess 
Tehuti adds, “Put green in your pocket.” Remember 
electromagnetic Ankhs utilized copper which is oxi- 
dized as green. This is the great drama of the rebirth 
of Asar the Resurrected One. Ankh is the perennial 
symbol of the Divine Afrakan family in perpetuity. 
However you look at it, Ankh is life. 
Special Note: For Bearers. Wearers and Keepers of Ankh 
Ankhians are not selfish, we share the gifts of heal- 
ing and life with all people who respect the primordial 
Aftakan source of all earth life. The mitochondrial Eve 
is a Nubian Khamit woman - Ta-Urt Sekemet Mut Ast. 
The Ankh is an Afrakan re-birth concept and sym- 
bol which Afraka gave to the world when she pre- 
served the Ankh on temple walls and as amulets. 
Ankh may be worn by all who adore NTR the one life 
source as NTR Ankh (Divine Supreme Womb/Seed 
Source of Life) the Mother/ Father Creator. A wearer 
of the Ankh is not racist, is not violent, does not eat. 
dead or live animals, nor flesh, avoids any foods that 
cause putrefaction or fermentation stinking up the 
body and does not eat creatures with eyes. 


n initiate 
‘wearer, cartier or user of the Ankh honors the femi- 
nine (womb) principle as the first and eldest manifes- 
tation of divine in Kosmos and on earth. She/he is 
cognizant of the need of Maat in a patriarchal world 
Ankh supporters practice Maatiarchy - balanced 
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Execution of power in female/male relationships. 
‘Ankh demands focus and attention to spiritual and 
material needs simultaneously. 

However you see the Ankh either as a Spiritual, 
Kultural, healing or scientific tool or wand, itis essen- 
tial to remember that the Creators of the Ankh instru- 
ment caused the rise of the longest lasting most right- 
eous civilization in the Hapi (Nile) Khamitic Valley 
and sent messengers of Ankh (Life) to all people of 
earth. So tenacious is humanity's hold on Ankh (Life) 
that Ankh subliminally creeps up in all English words 
of continuity, All gerund (ing) words/sounds conceal 
the Hesi (mantra) Ankh - “ing” is continuity through- 
out all time and all space. The anchor which secures 
the lives of passengers on a stormy sea conceals the 
hesi (word /sound) Ankh, When we thank the Creator, 
we use the word Ankh. Connect conceals Ankh in the 
letters “onnec.” Our interconnectedness with NTR 
(Divine) is the greatest lesson taught by Ankh (Life 
Eternal) science. Ask your k-nee (reverse the sound 
and the movement). Ask your ankle, ask your tongue 
which stimulates the waters which form the sound of 
your voice. Ankh the very word in MTU NTR begins 
With the wave, (Nu) water. According to Gerrald 
Massey in Ancient Egypt Light of the World, the very 
word King conceals the Khamite hope of life eternal. 
Nkh, Ankh - -g may he live. -g Live the -g 


US 7,960,867 B2 


1 
METHODS AND SYSTEMS FOR WIRELESS 
ENERGY AND DATA TRANSMISSION 


‘This application claims the benefit of provisional patent 
application Ser. No. 61/004,373, fled Nov. 27, 2007. This 
application hereby incorporates by reference the entire con- 
tents of each of US. non-provisonal patent application Ser, 
No. 12/152.545 titled “System and Method for Forming and 
Controlling Electrie Ares," Шей Мау 15, 2008; US. non- 
provisional patent application Ser. No. 12/152,525 titled 
“System and Method for Controlling an Electromagnetic 
Field Generator” filed May 15, 2008; and U.S. non-provi- 
sional patent application Ser No, 12214 655 tiled “System 
and Method for Using a Vacuum Core High Temperature 
Superconducting Resonator” fled Jun. 20, 2008. 


FIELD OF THE INVENTION 


The present invention relates to methods and systems for 
wireless energy and data transmission 


BACKGROUND OF THE INVENTION 


may be desirable to have a system and method for wire- 
less energy and data transmission, especially in fields includ- 
ing but not limitado, manufacturing, robotics, and consumer 
devices By powering devices through wireless transmission 
of energy, the requirement for batteries or other chemical 
energy storage means may bereduced In turn this may reduce 
{he need far copper or aluminum cabling manufacturing costs 
and battery waste, thereby resulting in more environment 
friendly products 

“The use of wireless transmission of energy may also sim- 
йу installation, as said devices may be moved without labor 
imensive rewiring. An additional benefit may be gained from 
the simultaneous transmission of data over the same carrier 
‘wave that transmits Ше energy Tor similar reasons of utility 
device simplicity, and cost reduction through the use of fewer 
discrete devices in a given device design. Such use may also 
‘conserve bandwidth in other wireless pure data transmission 
regimes, which may lel to increased nenwork efficiencies. 


SUMMARY OF THE INVENTION 


In certain aspects, the present invention may provide a 
system for wirelessly transmitting and receiving energy. In 
fone aspect, the system may include an emitter and a receiver, 
Theemitter may include a primary emitting winding wrapped 
around a first support and having first and second ends 
coupled to a driver and a secondary emining winding 
‘wrapped around second support and having a first end ofthe 
secondary emitting winding coupled to a first top load and a 
second end. The receiver may include a primary receiving 
‘winding wrapped around а third support and having fist and 
Second ends coupled to first and second inputs ofa rectifying 
circuitry, respectively. The first output of the rectifying cir- 
culty may be coupled to a first terminal of one or more 
сарасйогу and a second output o the rectifying cirevitry may 
be coupled a second terminal of the one or more capacitors, 
The receiver may farther include a secondary receiving wind. 
ing wrapped around а fourth support and having а frst end 
coupled o а second top Joad and a second end. 

hone aspect, the second support may be located within the 
first support and the fourth support may be located within the 
third support. In another aspect, the fist support may be 
located withthe second support and the third support may be 
locato within the Fourth support. 
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In one aspect, the emiter may include a primary emiting 
winding wrapped around a first support and having first and 
second ends coupled а driver, a secondary emitting wind- 
ing wrapped around a second support and having first and 
second ends, anda tertiary emitting winding wrapped around 
2 third support and having а first end of the tertiary emitting 
‘winding coupled o the fist end of the secondary emitting 
winding and the second end of the tertiary emiting winding 
coupled toa first top lod. In ote aspect, the receiver may 
nchide a primary receiving winding wrapped around a fourth 
Support and having first and second ends coupled to first and 
Second inputs of a rectifying circuitry, respectively, where a 
fist output of tbe reetilying circuitry is coupled toa first 
terminal of one or more capacitors and a second output ofthe 
rectifying circuitry is coupled to a second terminal of he one 
‘or more capacitors. The receiver may farther include a sec- 
ondary receiving winding wrapped around ith support and 
having ist and second ends and a tertiary receiving winding 
‘wrapped around a sixth support and having a first end of the 
Teriory receiving winding coupled (othe first end of the 
Secondary receiving winding and the second end of the ter. 
tiary receiving winding coupled о a second top loud. 

In further aspects, the first support may be located within 
the second заррот, Ве fourth support may be located within 
the filth support, the third support may be located above the 
fist and second supports, and the sixth support may he 
оса above the fourth and ill supports. 

їп another aspect, the second support may be located with 
the fist support, the fifth support may be located within the 
fourth support, the third support may be located above thefirst 
and second supports, and the sixth support may be located 
above the fourth and ih supports. 

In one aspect, the present invention may provide for a 
method of wirelessly transfering data and energy. The 
method may include inputting a data signal, inpuring power 
то a driver, generating a carrier wave with the driver at a 
resonant requency of an emitter, modulating the carrier wave 
based on the data signal to create a combined signal, driving 
the combined signal to an AC input on the emiter, electro- 
magnetically coupling the emitter о а receiver, reproducing 
‘hecombined signal in an AC output of the receiver, rectifying 
the AC output into DC power, demodulating the combined 
signal into the data signal, and transmitting the data signal to 
a device. 

In ope aspect, the present invention may provide for a 
method of wirelessly transmitting and receiving energy The 
method may inc lude transiting an alternating current ino а 
driver coupled to a primary emiting winding of an emitter, 
inducing the alternating current into a secondary emitting 
winding of the emiter, sensing a frequency of the alternating 
curent on the secondary emitting winding. transmining a 
feedback signal t the driver based on the frequency driving 
the AC current into the primary emitting winding at the reso- 
nant frequency of the secondary emitting winding, electro- 
‘magnetically coupling the emitter 10 а receiver, inducing the 
Эйетай current into a secondary receiving winding ofthe 
receiver, inducing the allemoting curent ino a primary 
receiving winding of the reciver, outputting the alternating 
current in а полу cree, rectifying the alternating 
‘current into а direct current; reducing ripple on the direct 
current, and transmitting the direct current to a device. 


BRIEF DESCRIPTION OF THE DRAWINGS 


Features and other aspects of embodiments of the present 
invention are explained in the following description taken in 
conjunction with the accompanying drawings, wherein: 
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The Ankh unifies us all in spite of religious and 
philosophical differences because it is the sign of the 
Wombniversal AfraKosmik Spiritual source of all reli- 
gions. Without Ankh (life) of what use is religion? 
Meditate on ankh as you hesi (chant) Ankh over and 
over. Come to Ankh. Come to Life. 

May this book serve to fill in open gaps in your 
knowledge. Add this scientific and spiritual portion to 
your store of Ankh knowledge (reverse the first three 
letters in know what do you get? Onk, life.) Ink makes 
the word permanent. The written words of wisdom 
gives life. I offer this humble addendum as I have 
been asked. May you take your Ankh back. RISE 
AFRAKANUBIANKHAMITIKUSHITE PEOPLE, 
RISE! 


Forever yours in Ankhtuity, 
For Ankhternity, 
Ankhtually, 

Heru Ankh Semahj sa Ptah 
Studio of Ptah 

155 Canal Street, suite 9 
New York, NY, 10013 
1-212-226-8487 
1-212-343-9706 
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Glossary 


ankh: A tau cross with a loop on top. 


diety: A person or thing revered to as supremely powerful ог 
beneficent, 


djed: Cruciform symbol with at least three cross bars. 

lodestone: naturally occurring mineral that is strongly mag- 
netic. 

aurora: Intermittent electrical discharge that occurs in the rar- 
fied upper atmosphere, 

ionosphere: An ionized layer in a planetary atmosphere 
Where free electrons and ions with thermal energies exist 
under the control of earth's gravitational and magnetic 
fields. 

dons: electrically charged atoms or group of atoms. 

electron: negatively charged elementary particle of the atom, 

DNA: The nucleic acid forming the genetic material of all 
cells. 

Heh: God of infinity. 

chakras: The points located along the body that are known ав 
energy centers. They are seven of them. 

diode An electrical device that allows electricity to flow in 
‘one direction only. 

ЗЕТИ Search for Extraterrestrial Intelligence 

UFO Unidentified Flying Object 

Khnum: A Ram-headed creator god often depicted at a pot- 
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ter's wheel fashioning man out of clay. 


Hathon Goddess of jou, love, fertility music and dance 
and daughter of Ra. 


Alchemy: A form of chemistry during the Middle Ages that 
attempted to discover a method of transmuting base metal 
into gold 

scepter: A rod or wand held in the hand as а emblem of regal 
or imperial power. 

shrine: Any structure or place that is consecrated or devoted 
to a holy person or deity. 

Egyptology: The science or study of Egyptian antiquities. 

capacitor: An arrangement of conductors separated by an 
insulator (dielectric) used to store charge, 

Ptah: Creator God who was usually portrayed as a mummy, 
with his hands protruding from the wrappings, holding a 
staff that combines the djed pillar. 


Maat: A goddess who personifies the laws of ordered exis- 
tence. 


Tutankhamen: Ruler of the late 18th Dynasty. 


Anubis: A god of the dead in the form of a dog or jackal, 
closely associated with embalming and mummification. 


superconductivity: The absence of electrical resistance in cer- 
tain substances at temperatures close to 0 К. 
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FIG. 1А illustrates a general system including a Tesla coil 
emitter and reveiveraceording to one aspect of he system and 
method of the present disclosure; 

FIG. IB illustrates a general system including a Tesla сой 
emitter and receiver in plan view according to one aspect of 
the system and method of the present disclosure; 

TIG. 1C illustrates а schematic representation of a Tesla 
coil emitter and receiver according tone aspect ofthe system 
and method of the present disclosure; 

TIG. 1D illustrates a general system including Tesla coil 
emitter and receiver each with tertiary windings and the pri 
"ary windings oemed within the secondary windings 
according 10 one aspect of the system and method of the 
present disclosure: 

TIG. 1E illustrates a receiver including materials of high 
magnetic permeability according to опе aspect ofthe system 
and method af the present disclosure; 

FIG. 2 illustrates a driving circuit detail according to one 
aspect ofthe system and method of the present disclosur 

FIG. 3 illustrates a magnetic field coupling of the coils 
according о one aspect of the system and method of the 
present disclosure: 

FIG. 4 illustrates a receiver rectification circuit detail with 
capacitor bank according to one aspect of the system and 
method of the present disclosure: 

FIG. 5 illustrates a variable tap implemented on Tesla coil 
acconding to one aspect of the system and method of the 
present disclosure: 

IG. 6 illustrates an example of application ofa system to 
provide power Tor utilization according to one aspect of the 
System and method of the present disclosure; 

FIG. 7 illustrates a coaxial orientation of emitter and 
receiver according to one aspect ofthe system and method of 
the present disclosure: 

FIG. В illustrates а Tesla coil emitter and receiver accord- 
ing to опе aspect of the system and method of the present 
disclosure: 

FIG. 9A illustrates a reversible Tesla сой system where the 
function of emitter and receiver may allemale according to 
oneaspeetofihe system and method ofthe presem disclosure; 

‘FIG. 9B illustrates circuitry for a reversible Tesla сой sys- 
tem where the function of emitter and receiver may alternate 
according to one aspect of the system and method of the 
present disclosure 

T ires a representative example ofa network of 
Tesla сой emitters and receivers according to one aspect of 
the system and method of the present disclosure: 

FIG. 11 illustrates a representative method of information 
and power transmission using a Tesla сой system according 
to one aspect of the system and method of the present disco- 

The drawings are exemplary not limiting. His intended for 
items that are labeled with the same number in multiple 
figures to refero be same item throughout the figures. 


DETAILED DESCRIPTION 


‘Various embodiments ofthe present invention will now be 
described in greater detai) with reference tothe drawings. 
‘As shown in FIG. LA, one aspect may include two Tesla 
resonators 101 and 102, which may be eleciromagnetically 
coupled through emitting a time-varying magnetic and/or 
lecti fel. Tesla resonators 101 and 102 may Be oriented 
parallel о each other. The emitting Tesla resonator apparatus 
(Cenitte") 101 may emit the field, while the receiving Tesla 
coil apparatus ("receiver") 102 may sublend the magnetic 
field from the emitter 101. Parallel orientation of emitter 101 
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and receiver 102 may ensure maximum lux coupling 
‘berwoon them. Emitter 101 may include primary winding I, 
secondary winding 2E. support apparatus for primary wind- 
"mg ME, and support apparatus for secondary winding 20E: 
receiver 102 may include primary winding IR, secondary 
Winding 2, support apparatus for primary winding 10R, and 
Support apparatus for secondary winding 20R. Primary und 
secondary windings IE. IR, 2E, and 2R may be composed of 
any common wiring material used in the implementation or 
construction ofcoils and transformers. Other aspects may use 
‘ther materials. Primary stroctural supports 10Р and ТӨК and 
Secondary structural supports 20E and 20R may be composed 
of ceramic plastic, Plexiglas. KIM, or any other insulating or 
nonconductive (e g., dielectric} material. Primary winding 1E 
and IR may be wrapped around primary strvetural supports 
TOE and TR, respectively, and secondary windings ZE and 
2R may be wrapped around secondary structural supports 
20E and QR, respectively. Windings IE, 1R, 2E, and 2R may 
be wrapped ina helically-eoiled fashion, where cach primary 
winding ТЕ and IR is oriented similarly в is respective 
Secondary winding 2E and 2R. In such aspects, the ends of 
‘cach winding may not be helically-coilod, as, in various 
aspects, they may be coupled 1o other windings, circuitry, or 
to ground. Primary and secondary structural supports VE, 
10R, 20E, and 20R may be cylindrical in shape. With respect 
to structural supports and windings, emitter 101 may be sub- 
stantially identical to, or identically arranged as, receiver 102. 

Inone aspect, primary windings 1E and 1R may be 6 AWG 
wires secondary windings 2E and 2R may be 24 AWG wire; 
and tertiary windings 3E and JR may be 28 AWG wire. In 
another aspect, secondary windings 2E and ZR may have 
11800 turns; tertiary windings ЗЕ and 3R may have 2,400 
поль; primary receiver winding IR may have 12 turns: and 
primary emiter winding IE may have 28 tums. In other 
aspects, otherwire and different number of turns may be used. 
The drawings of the windings in the figures are not intended 
to show the exact number of turns or ratio of tums used in 
aspects ofthe present invention. In one aspect, primary siru 
{ural supports 10E and 10% nay be about 12 inches each in 
diameter: secondary structural supports 20E and 20R may be 
about inches ach in diameter, and tertiary structural sup- 
Ports 402 and 40R may be each about inches in diameter: In 
Опе aspect. top loads 30E and 30R may be each about 2.5 
inches thick, about 8 inches їп outer diameter, and about 6 
inches in inner diameter In one aspect having primary wind- 
ings TE and IR located within secondary windings 2E and 
2R. respectively (as shown in FIG. ID acconlíng to one 
aspect), primary structural supports 108 and 108 may have a 
Smaller diameter than secondary structural supports 20E and 
20R, for example, 6 inches in outer diameter In one aspect 
having tertiary windings 3E and 3R, an end cap made of a 
menconductve material may be used on the larger of the 
primary and secondary structural supports 10E, 108, 20E, 
and 20R in order to provide а hose for tertiary structural 
Supports 40Е and AOR. In other aspects, other sized supports 
and top loads may be use 

Inone aspect, top load 30E and/or 3OR may be provided on 
the secondary winding 2E and/or 2R that may reduce eddy 
currents and corona and thereby may reduce electi leakage 
of the device through corona. Secondary юр lad 30E and 
ЗОВ may be comprised of a toroidal metal shape with a hole 
‘eutoutolthecenerof te toroid thats penetrated by the inner 
diameter of secondary support 20E andlor 20R of secondary 
‘winding 2E andlor 2R. In these aspects, the final coil in the 
Series (whether secondary or tertiary) may receive top load 
302 and/or 30R. Using top load 30E andor 308 may reduce 
energy loss by about 510% by reducing eddy currents. In 
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another aspect, toroidal top load 30E anor OR may also use 
a vertical slit as opposed to the circular hole for similar 
purposes and effects 

As shown in FIG. 1D, one aspect may include primary 
windings TE and TR wrapped around primary structural sup- 
роп» 10 and TOR, respectively, and have primary structural 
Supports 10E and 10K located within secondary structural 
Supports 20E and 20R, respectively. Ш further aspects, one or 
more tertiary windings 3E and 3R may be wrapped around 
tertiary structural supports 40E and 40R, respectively, which 
Sit on top of primary and secondary structural supports 10E, 
20E, 10R, and 20R ln further aspects, tertiary emiting wind- 
ing 3E having two ends wrapped around tertiary support 
structure 40E may be coupled to the end of secondary emit- 
Ting winding 2E that is not connected ground. Theotherend 
ofthe tertiary emiting winding 3E may be connedtad to top 
load 30E (or, in other aspects, to another emitting winding in 
the same pattem (not shown). In further aspects, tertiary 
emiting winding 3E may have more windings than secondary 
emitting winding 2R in order to create more voltage if more 
Voltage is desired. 

In further aspects, tertiary receiving winding 3R having 
two ends wrapped around tertiary suppor structure 40R may 
be connected to the end of secondary receiving winding 2R 
hat is not connected To ground. The other end of tertiary 
‘ceiving winding ЗК may be connected to top load 308 (or, 
йа other aspects, to another cmiting winding in the same 
pattern (not shown). In further aspects, tertiary receiving 
‘Winding YR may have more windings than secondary receiv- 
ing winding 2R in orderto create more voltage imore voltage 
is desired. 

In further aspects, the system may include one or more 
‘tertiary Tesla resonators (not shown) or emitters (not shown). 
1а further aspects, additional windings may be used; there- 
fore, aspects аге no intended to be limited to merely two or 
rcc windings 

n farther aspects, AC voltage 4 may be presented through. 
application ofa solid state driving system hat drives primary 
emiting winding TE at the resonant frequency of Tesla reso- 
"atom 101 and 102. Receiver 102 may receive energy 
rough electromagnetic coupling to emitter 101. 

In further aspects, the coil structure of emitter 101 and 
receiver 102 may be substantially identical, with one differ- 
ence being the driving circuitry of emitter 101 and the recti- 
fication circuitry of receiver 102. In further aspects, emitter 
101 and ceiver 102 may be provided with the rectification 
and switching circuits along with circuitry to switch between 
the to, so that energy may be transferred back and forth 
beween eminer 101 and receiver 102. In farther aspects, an 
electromagnetic field couples emitter 101 to receiver 102. 
Current from primary winding emitter 1E ultimately may 
couple through the exchange of electromagnetic energy into 
receiver 102. That is, primary emiting winding 1E may 
induce АС volage 99 on primary receiving winding IR. 
through elecromagnetic coupling between emitter 101 and 
receiver 102. AC out 99 may be rectified by full bridge recti- 
Tier $ and may charge capacitor will DC out 91 volinge, 

Tn aspects, emitter 101 and receiver 102 may be spatially 
distributed, either in fixed positions or mobile. These fixed 
positions may not be in set locations, so long в receiver 102 
SS within a certain range of emitter 101 that may be deter- 
mined by the electromagnetic field intensity of a particular 
device. Likewise, a mobile receiver 102 may not be required 
to be constrained to а track or fixed path bur so long as it 
remains within a certain range ofoneor more emitters 101. 1n 
further aspects, multiple emitters 101 and receivers 102 may 
be used, where several receivers 102 may drw energy ош 
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‘one ешїег 101 or a single receiver 102 may draw слету 
om multiple emitters 101 (and so forth). 
FIG. 1B displays emitter 101 and receiver 102in plan view 
according to one aspect of the system of the present disclo- 
FIG. 1C shows an electrical schematic according to one 
aspect The resonant frequency is given by equation Fr- 1/2 pi 
sq(LC)) where C is capacitive value of 13K and L is induc- 
tive valve of lumped inductance 12R of secondary emitting 
winding 2E. 
‘As shown in FIG. 1C, farber aspects may include second- 
winding 2E and loading capacitor 13R, which 


connected to electrical ground. In further aspects, loading 
capacitor ЗК may be Boating 
As shown in FIG. TE, one aspect may include cylinders of 


high permeability material (c, iron, Mu metal 
SÜR and GOR in лика supports IOR and 4UR, respec- 
tively. Useofcylindersof high permeability material SOR and 
SOR in receiver 102 may make the power transfer mare ef 
cient between citer 101 and receiver 102 by concentrating 
‘he magnete Dux within the windings surrounding the ein 
ders of high permeability material SOR and 6OR, In one 
aspect, cylinders of high permeability material SOR and 6OR 
may be solid. In another aspect, cylinders ol high permenbil- 
ity material SOR and 60R may be hollow, such аз, а sheet of 
such material wrapped imo a cylindrical form. In other 
aspects, high permeability material SOR and 60R may be а 
orm in shapes other than a cylinder. 

FIG. 2shows the driving circuit of emitter 101 according to 
опе aspect of the system of the present disclosure. Primary 
emiting winding I may be driven by insulated gate bipolar 
transistors "IGBT'S) 16, 17, 18, and 19 in an H-bridge con- 
figuration with a power source 3. The AC signal to primary 
emiting winding IE may thereby induce a voltage in second. 
ary winding 2E, initiating the Tesla coil effect. 

urther aspects may include a feedback system that moni- 
tors the direction of current via curent drive transformer 14, 
Im one aspect, current drive transformer 14 is coupled 10 
secondary emitting winding 20E. Current drive transformer 
14 may sense current on secondary emitting winding 20E, 
where current drive transformer 14 may provide voltage in 
response to oscillation athe resonant frequency of secondary 
emiting winding 20F. Digital feedback signal 15 may be a 
logic "1" signifying curent flowing in one direction and а 
og "0" sigilying current owing in the opposite direction. 
Feedback signal 15 may allow the H-bridge to determine 
‘shen to switch its transistors such that induced current fows 
ino emitter 101 from primary emitting winding IF may 
constructively interfere to increase magnetic их in emitter 
101. In further aspects, the feedback system drives primary 
emitting winding IE at he resonant frequency of secondary 
emiting winding 2. 

To farther aspects, feedback signal 15, filtered with invert 
ing 131 and non-inverting 13B IGBT gale drive system, may 
create logic signals 204 and 20b. Logie signals 20a and 205 
may drive the H-bridge with the frequency, phase, and pol 
йу for an AC in wave to flow to primary emitter winding 1 E- 
o amplify the resonating field in emitter 101. Thus. the device 
may be self-correcting in phase and frequency. 

FIG. 3 shows a magnetic field coupling between emitter 
101 and receiver 102 according 10 one aspect. Magnetic Tox. 
lines 22 are intended 10 he drawn to show that secondary 
receiving winding 2R of receiver 102 is immersed in field 22 
In further aspects, AC voltage 99 may result from the map- 
netic field coupling and the effect of secondary receiving 


US 7,960,867 В2 


$ 
winding 2R and primary receiving winding IR. Because of 
the physical properties of Tesla coils, when an exciting voli- 
age is presented to 99, receiver 102 may be capable ol acting 
as an emitter and transferring energy to emiter 101. 

Wireless energy transfer may allow the conversion of the 
AC signal 9 from primary receiving winding IR into a useful 
fom. As shown in FIG. 4, according to one aspect of the 
system ofthe present disclosure, the conversion of AC voltage 
Output 99 to DC voltage across capacitor 27 may occur from 
induced current in primary receiver winding IR, which was 
demonstratedas induced by a coupled magnetic ied between 
Tesla resonators 101 and 102, DC voliage exiting diode атау 
24 may be imperfect because of possible ripples. Output 
current 99 may be rectified via high recovery speed diodes 
and diode атау 24 and stored ио, for example, capacitor 
bank 401, as shown according io one aspect. In further 
aspects, high recovery spec diodes and diode array 24 may 
‘berated a for example. 1200V, 60A with a reverse recovery 
time of 30 ns and a speed for fast recovery —500 ns and 

5200 mA. In one aspect, adding diodes (aot shown) to diode 
ary 24 may allow the system to handle higher voltages. 

‘In further aspects, capacitor bank 401 may be а system of 
capacitors for the purpose of storing energy The system may 
include low inductance polymeric capacitor 26 and snubber 
capacitor 25 sting as filters connected in parallel to electro- 
ТУН capacitor 27 acting as a storage capacitor for fast charg- 
ing and discharging of capacitor 28, 26,and 27. Low intemal 
and external stay inductance may be achieved by minimum 

th of wires interconnecting capacitors 28 and 26 and 
capacitor 27. Diode апау 24 may be connected to inputs of 
capacitor bank 401 through leads 402 and 403 between the 
positive (+) and negative (=) outputson diode array 24 and the 
positive (+) and negative (=) inputs on capacitor bank 401. In 
inimizing and equalizing the inductance of 
JY may be accomplished by ensuring leads 
equal length, and as short as possible. 
As shown in FIG. 5, further aspects may include variable 
{up 28 on primary receiving winding IR of receiver 102. 
Variable tap 28 may be a moveable and changeable connec- 
tion оп a transfonner through which the voltage may be 
changed Variable tap 28 may change the voltage output to the 
Voltage input ratio, similar fo the ways an iron core trans- 
former with multiple primary taps may change in voltage with 
relative voltage output o voltage input ratio change, Because 
in aspects, the system is reversible, variable tap 28 may be 
coupled to primary emitting winding TE or emitter 101. 

As shown in FG. 6, further aspects may include receiver 
102 with primary receiver winding 1R and variable pick-up 
тар 28. For example, jf it js desired to have 12 VDC for a 
standard DCAc-AC (60 hz) inverter, primary receiver wind- 
ing IR may be tapped by variable tap 28, such that the RF 
output may be about -10 Vrms, which yields about ~14 Убе, 
‘Soup to about 2 Vde may be Jost by forward dide drops over 
rectifying diodes 24. DC rectifying array 24 and capacitors 
28, 26, and 27 may allow stable and constant DC power to 
inverter 31. In further aspects, this may be a particularly 
useful configuration due to the widespread use of 60 Hz 120 
VAC for power applications. However, many different DC 
and AC outputs could be synthesized fom the signal gener. 
fated by primary receiving winding 1R. In one aspect, device 
602 may receive DC power from the system by being con- 
nected to positive (+) ouput 27 through wire 601, and device 
32 may receive AC power from DC inverter 31 

Аз shown in FIG. T according to aspects, emitter 101 and 
receiver 102 may be oriented in a manner whereby the wind- 
ings could remain parallel but share a common coil axis. 

ely, in further aspects, the coils may be oriented in 
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ıa similar configuration, for example, asshown in FIG- 14, but 
‘without a common сой axis (not shown), for example, if two 
coils were placed on different Doors of a building like atthe 
top-left corner of a second floor and bottom right comer of a 
fist foor). In other aspects, emitter 101 and receiver 102 may 
betransposed suchi that top loads ЗБ and ЗОВ are facing cach 
other, 

As shown in FIG. 8 according to further aspects, because it 
is possible 1o achieve high voltages on secondary windings 

nd 2R, an are suppression system may be implemented 
оп emitter 101 FIG. 8 i illustrated to show such an aspect, 
given the cylinders labeled 38 surrounding windings 1R. 2R, 
TE, and 2E are constructed as, for example. a gas tight дер: 
sure In another aspect, emitter 101 andlor receiver 102 тау 
be immersed in an atmosphere ofhigher dielectric breakdown 
Strength compared to air (lor example, sulfur hexafluoride) to 
Suppress corona and breakdown ares, Inone aspect, cylinders 
38 may be vacuums. 

їп one aspect, emitter 101 and receiver 102 may be 
screened by а Faraday -cage type of enclosure 801 10 reduce 
loci fields around the system. This aspect may operate as 
a transformer. Driving circuitry 4 may be inside огош 
Faraday cage уре of enclosure 801, but the power supply 10 
driving circuitry 4 is ouside Faraday-cage type of enclosure 
Эт. Wire 601 may transfer DC power to device 602 ouside 
Faraday-cage type of enclosure 801. In one aspect, Faraday- 
‘cage type of enclosure 801 is connected to ground 7. In one 
aspect, secondary windings 2E and 2R are ating and. there- 
Tore, are not connected to grounds ВЕ and BR 

As shown in FIGS. 9A and 9R, according to one aspect of 
the present disclosure, Tesla resonators 1501 and 1502 may 
couple energy to each other and may be "reversible." ie cach 
Tesla resonator 1501 and 1502 may emit and receive energy 
зо either one may be used. In FIG. А, resonators 1501 and 
1502 are each coupled to driving circuits 901 and 902 so each 
may actasanemitterandar a receiver. In one aspect, if IGRT 
35 of circuit 901 is set to closed by logic signal 200, then 
©исшй 901 would function as downstream circuitry of 
receiver 102 and, therefore, would ultimately produce DC 
current at DC out 36 (as shawn in FIG. 6). In one aspect, if 
TGBT 35 ofcireuit 901 isto open by logic signal 200 then 
sicui 901 would function as emitter 101 

As shown in FIG. 10, in one aspect, the system of the 
present disclosure may include receivers 103R, 1005R, and 
10068 and emitters 1001F, 1002E. and 1004 may be 
arranged to relay energy: In one aspect, two emitters 1001 and 
1002 transmit energy Wirelessly to a receiver 1003R that is 
connected through, for example, wires 1008 and 1009 to a 
third emitter 1004E. Emitter 1004E may then wirelessly 
power three separate receivers 1005R, 1006R. and 1007R. i 
Should be noted that this lastrationis provided asan example 
ofa repeater winding network and not as a limiting design: 

Аз shown in FIG. 11, another aspect of he system of the 
present disclosure may include the use of imposing a modu- 
Tation upon the basie carrier wave emitted from emitter 101. 
Any mmber of digital or analog modulation methods oF 
schemes may be applied to а basie carrier wave, АПегтесер- 
tion by receiver 102, the carrier wave may be demodulated o 
provide information transfer while using the same carrier 
Nave for power transfer. This simultaneous transfer of infor- 
mation and power may be effectuate by using the same 
devices discussed in aspects of the present invention, eii 
emitter 101 and receiver 102. 

For example, in one aspect, the system may transmit 
energy along with an audio signal. The audio signal may be 
modulated, such as with pulse width modulation (PWM) or 
amplitude modulation (AM) onto, for example, an 80 kHz 
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poser carrier signal from emiter 101E to receiver 102R 
embodied within a speaker assembly, One of ordinary skillin 
fhe ап would understand that altemative modulation 
schemes, such as, frequency modulation (FM) or phase 
modulation, may be used with the system as described in 
aspects ofthe present disclosure. 

‘In one aspect, signal input 1702 is modulated using mod 
{ator 1703 and combined with power input 1701 through the 
driving circuit 4Q (as shown according n FIG. 2 according to 
опе aspect ofthe present invention), In this aspect, the high- 
frequency side of the input signal becomes a mixer, imposing 
the data signal on AC input 99, which is the carrier wave 
frequency, generated by driving circuit 4Q. The speaker 
assembly with emitter 101 E may be placed anywhere within 
a range ofreceiver 102R and be self- powered by reception of 
power from emitter 101E to deive electronic 10 demodulate 
‘he carrier signal to reproduce the audio signal 

In farther aspects, demodulator 1704 may be placed to 
sense combined signal 99 reproduced at the output of the 
receiver 102R. The signal may be sensed by direct connection 
or by other means familiar to one of ordinary skill in the art 
Data signal 1706 then produced by demodulator 1704. The 
carrier component of signal 99 is fed imo circuitry 1705, 
‘which may include diode array 24 (as shown in FIG. 4 accord 
ing to one aspect), capacitor bank 401 (as shown in FIG. 4 
according to one aspect), and circuitry 608 (as shown in FIG, 
6 according to one aspect) as necessary to produce power. 

‘none aspect, circuitry or performing driving circuitry 4Q 
and modulator 1703 are described in US. non-provisional 
potent application Ser. No. 12/152.525 titled “System and 
Method for Controlling an Electromagnetic Field Generator" 
filed May 15, 2008. 

Although illustrative embodiments have been shown and 
described herein in detail, it should be noted and will be 
appreciated by those skilled in the art that there may be 
numerous variations and other embodiments that may be 
equivalent to those explicitly shown and described. For 
‘example, the scope of the present invention is not necessarily 
limited inall cases to execution of the aforementioned ensi. 
the onder discussed, Unless otherwise specifically stated, 
terms and expressions have been used herein as terms of 
description, not of limitation. Accordingly, tbe invention is 
nat to be limited by the specific illustrated and described 
embodiments (or the terms or expressions used to describe 
‘them but only by the scope of claims. 


The invention claimed is 
1. A system for wirelessly transmitting and receiving 
energy, comprising: 
an emitter, comprising: 

a primary emiting winding wrapped around a first sup- 
Port and having first and second ends coupled to a 
driver; and 

a secondary amining winding wrapped around a second 
‘support and having а first end of the secondary emit- 
Ting winding coupled to а first top Joad and a second 
end: and 

a receiver, comprising: 

à primary receiving winding wrapped around a third 
Support and having first and second ends coupled to 
first and second inputs of a rectifying circuitry, 
respectively, where а first output of the rectifying 
sicui is coupled to a first terminal of one or more 
Capacitors and a second output of the rectilying cir- 
‘ry is coupled to а second terminal of the one or 
more capacitors: and 


secondary receiving winding wrapped around a fourth 
port and having a frs en coupled toa second top. 
sd and a second end: 

wherein the second support i located within the fist sup- 

‘port and the Fourth suppor is locate within the hd 
Supper: 

2. The system of claim 1, wherein the second support is 
approximately concerti with the frst suppor and he purih 
роп is approximately concentric wil e ind supper 

The system of claim Titer comprising а Faraday 
cage containing te emiter and the receiver 

Ч. The system of laa 1, wherein he reefing circuitry 
acides diode aay. 

* The system of claim 1, wherein he one or more capaci- 
tors includes one or more stubber capacitors, low inductance 
Polymeric capacitors, and dec ye сарасйов. 

The system of ciim 1, wherein a device и coupled ioa 
positive output of the one or тоге capacitors, 

7, The system of claim 1, wherein the driver 
‘feedback system and insulated gt bipolar wan 
Haridas configuration 

The system аа, further comprising a variable tap 
coupled othe primary receiving winding 

9. The system of claim 1 farther comprising fit gs 
Sigh container surrounding the emitter а second gas-tight 
шше surrounding th receiver. 

Чо. The system of clim 9, wherein the first and second 
asit continen includea pas with ight amo 
Se 

Th The system of claim 9, wherein the first and second. 
grig continen меласа, е 

12 The system of chim 1, wherein the first, second, third, 
and fourth support are non-conductive tubes. 

13, The system of claim 1, wherein he second end ofthe 
secondary erining winding is coupled to fet ground. 

14. The system of clin 1, Wherein the second end ofthe 
secondary receiving winding В coupled fist ground. 

15. The system of chim 13, wherein the second end ofthe 
sevondary receiving winding is coupled to a second ground 

16. The system af claim 1, wherein the оде or more capaci. 
tms comprines a capaco Banik 

TI A system for wirelessly uunsmiting and receiving 
ener, comprising: 

"nemis comprising: 

"a primary emning wining wrapped around a fist rap- 
d having ft am second enda coupled W a 


cludes a 


secondary emiting winding wrapped around a second 

‘support and having first and second ends; and 

tertiary emitting winding wrapped around a third sup- 
port and having a first end of the tertiary emiting 
winding coupled to the first end of the secondary 
emiting winding and the second end of the tertiary 
emiting winding coupled to a fist top load; and 

a receiver, comprising: 

primary receiving winding wrapped around a fourth 
Support and having first and second ends coupled to 
first and second inputs of a rectifying circuitry, 
respectively, where a first output of the rectifying 
cireuitry is coupled to a first terminal of one ar more 
capacitors and a second output of the rectifying cir- 
uitry is coupled 1o a second terminal of the one or. 
more capacitors; 

а secondary receiving winding wrapped around a fifth 
Support and having first and second ends: and 

a tertiary receiving winding wrapped around a sixth 
support and having a first end of the tertiary receiving 
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winding coupled to tb first end of the secondary 
receiving winding and the second end of the tertiary 
receiving winding coupled а second top load, 

wherein the first support is located within the second 
support the fourth support is located within the fit 
Support the third support is located above the stand. 
Second supports, and the sixth support is located 
above the fourth and filth supports. 

18. Tho system of claim 17, wherein the second end ofthe 
secondary emitting winding is coupled oa first ground. 

19. The system of claim 17, wherein the second end of the 
secondary receiving winding is coupled oa first ground. 

20. Tho system of clim 18, wherein the second end of the 
secondary emitting winding is coupled to a first ground. 

21, А method of wirelessly transferring deta and energy. 
comprising: 

(а) inputting а data signal 

(b) inputting power toa driver, 

(e) generating а carrier wave with the driver at resonant 

frequency of an emitter; 

(4) modulating the carrier wave based on the data signal to 

‘rete a combined signals 

(6) driving the combined signal to an AC input on the 

(f electromagnetically coupling the emitter to a receiver; 

(e)reprecocing the combined signal in an AC output of the 

(o) rectifying the AC output into DC power: 

(i) demodulating the combined signal into the data signal: 

am 

Q) transmitting the data signal toa device. 

22. The method of cai 21, wherein the data signal is an 
adio signal 

23. The method claim 21, wherein the data signal is mod 
lated using one of amplitude modulation, pulse widih modu- 
lation, frequency modulation, and phase modulation. 

24. The method of claim 21, wherein the device is an audio 
speaker. 

25. The method of claim 21, wherein the rectifying the AC 
output into DC power is dons though a rectifying circuitry 
and a capacitor bank. 

26. The method claim 21, wherein the driver includes a 
focdhock system and insulated gate bipolar transistors in an 
H-bridge configuration. 

27. The method of claim 21, wherein the modulating step 
further comprises modulating the amplitude of the carrier 

28. The method of claim 21, wherein, 

the emiter comprises 

‘primary emitting winding wrapped around a first sup- 
Port and having first and second ends coupled to a 
driver: 

ıa secondary eating winding wrapped оша a second 
‘support and having frst and second ends: and 

a tertiary emiting winding wrapped around a third sup- 
port and having а first end of the tertiary emiting 
Winding coupled to the first end of the secondary 
emitting winding and the second end of the tertiary 
emitting winding coupled to a first top lod and 

the receiver comprises: 

a primary receiving winding wrapped around a fourth 
‘support and having first and second ends coupled to 
fist and second inputs of а rectifying circuitry, 
respectively, where a frst output of the rectifying 
‘circuitry is coupled to a first terminal of one or more 


n 
capacitor and a second output of the rectifying cit- 
‘ry is coupled o а second terminal of the one or. 
more capacitors: 

а secondary receiving winding wrapped around a ith 
support and having first and second ends: and 

a tertiary receiving winding wrapped around a sixth 
support and having а first end of the tertiary receiving 
winding coupled to the first end of the secondary 
receiving winding and the second end of the tertiary 
receiving winding coupled oa second top load. 

29. The method of clim 21, wherein 
ibe emitter comprises: 

ca primary emitting winding wrapped around a first sup- 
топ and having first and second ends coupled to a 
dm 

ıa secondary emining winding wrapped around a second 
‘Support and having а first end of the secondary emit- 
ting winding coupled to a first top load and a second 
end: and 

the receiver comprises: 

а primary receiving winding wrapped around a Ший 
support and having first and second ends coupled to 
first and second inputs of a лее circuitry, 
respectively, where а first output of the rectifying 
‘ireuitry is coupled to а first terminal of one or more 
capacitors and а second output of the rectifying cir- 
uitry is coupled to а second terminal of the one or. 
more capacitors; and 

a secondary receiving winding wrapped around a fourth 
support and having а first end coupled to a second top 
Toad and a second end. 

30, A system for wirelessly transmitting and receiving 
energy, comprising: 
‘on emitter comprising: 

a primary emining winding wrapped around a first sup- 
оп and having first and second ends coupled to a first 
river, wherein the first driver is coupled to first andl 
second inputs of a rectifying circuitry respectively, 
where a first output of the rectifying circuitry is 
coupled to one or more capacitors through a first 
terminal of tbe опе or more capacitors and a second 
output of the rectifying circuitry is connected 1o the 
one or more capacitors through a second terminal of 
the one or more capacitors; andl 

a secondary exiting winding wrapped round a second 
suppor and having а first end of the secondary emit- 
ting winding coupled to a first top load and a second 
end: and 

a receiver, comprising: 

а primary receiving winding wrapped around a third 
Support and having first and second ends coupled toa 
second driver, wherein the second driver is coupled to 
fist and second inputs ofa rectifying circuitry respec- 
tively, wherea first output of the rectifying circuitry is 
coupled fo one or more capacitors through a fint 
Terminal of the one ог more capacitors and a second 
ouput of the rectifying circuitry is connected to the 
one or more capacitors through a second terminal of 
the опе or more capacitors: and 

a secondary receiving winding wrapped around û fourth 
‘support and having a first end coupled о a second top 
ood and a second end: 

Wherein the first support is located within the second sup- 

‘ort and the third support is located within the fourth 

support 
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34. A method for wirelessly transmitting and receiving 

energy, comprising: 

a) ransmiing an alternating curent into а driver coupled 
Toa primary emitting winding of an emitter; 

(©) indocing the alternating current into a secondary emit- 
"ing winding of the emiter: 

(6) sensing a frequency of the altemating current on the 
secondary emitting winding: 

(@)eansmitinga feedback signal to the driver based an the 
frequency: 

(e) driving the AC current into the primary emitting wind 
ing al the resonant frequency of the secondary cmitting 
winding: 

(D electromagnetically coupling the emitter to a receiver; 

(inducing tealterating curent into asecondary receiv- 
ing winding of the receiver: 

Ch) inducing the alternating current into a primary receiv- 
ing winding of the receiver, 

@ outputting the alternating current into а rectifying ci 
ES 

(у rectifying the alternating current into а direct current: 

E) reducing ripples оп the direct current; and 

Ч) transmitting the direct current o a device, 

12. A system for wirelessly transmitting and receiving 

energy, comprising: 

‘reversible emitter, comprising: 

a primary emitting winding wrapped around a first sup- 
рот and having stand second ends coupled wa int 
driver, wherein the first driver is coupled 10 а fint 
тесшуйпа circuitry, wherein the first rectifying cir 
uitry is coupled 10 a first one or more capacitors: 

a secondary exiting winding wrapped around a second 
‘Support and having first and second ends and 

ıa tertiary emiting winding wrapped around a third sup- 
роп and having a first end af the tertiary emiting. 
‘Winding coupled to the first end of the secondary 
emitting winding and the second end of the tertiary 
emitting winding coupled to a fx top lod and 

a reversible receiver, comprising: 

"primary receiving winding wrapped around a founta 
Support and having first and second ends coupled to a 
Second driver, wherein the second driver js coupled to 


14 
a second rectifying circuitry, wherein he second rec- 
tiling circuitry is coupled to a second one or mone 
capacitors; 

а secondary receiving winding wrapped around a fiih 
Support and having first and second ends; and 

a tertiary receiving winding wrapped around a sixth 
support and having a first end o the tertiary receiving 
winding coupled to the first end of the secondary 
receiving winding and the second end of the tertiary 
receiving winding coupled to a second top load; 

wherein the second support is Jocated within the first 
support, the fith support is located within the fourth 
Support, the third support is located above the first and 
second supports, and the sixth support is located 
above the fourth and ith supports 

эз. The system of claim 32, wherein 

th first driver comprises: 

insulated gate bipolar transistors in an H-bridge configu- 
Tation: and 

a switch for activating the first rectifying circuitry and 
The first onc or more capacitors and 

the second driver comprises: 

insulated gate bipolar transistors in an H-bridge configu- 
ration; and 

а switch for activating tbe second rectifying circuit 
and the second one or more capacitors. 

34. The system of claim 1, wherein the fourth support 
surrounds a orm including a high permeability material. 

35. The system of claim 17, wherein the ПАБ and sixth 
supports each surround forms including a high permeability 
material. 

36, The method of claim 28, wherein the fifth and sixth 
supports each surround forms including «high permeability 
material, 

ЭТ. The system of claim 29, wherein the fourth support 
surrounds a form including а high permeability material. 

38. The system of claim 30, wherein the fourth support 
surrounds a form including a high permeability material. 

39. The system of claim 32, wherein the fh and sixth 
supports each surround formis including a high permeability 
material. 


Scalar Thoughtform Tools 


The Scalar Field Resonator 
with 
7.83Hz Schumann frequency 


It creates a strong Scalar field, one of the handful of psychic channels that 
connect us with each other and with world events. If you're already 
abundantly healthy with a fully energetic life force, and are living in a 
life-positive region of the world, it will be all you need to set up a 
Thoughtform field. 


However, if you're being affected by the many life-negative forces around 
us, then we recommend that you also buy one or more Orgone devices on 
the Internet or eBay, or else build one for yourself, as widely shown 
on the Web. Scalar plus Orgone = Thoughtform. 


The combination of a strong life force (Orgone) 
and a strong psychic connection (Scalar) 
is what you need in order to be successful in any 
Shamanic, Psionic or Radionic energy work. 


Set aside a space on a table or desk for your energy work. In this area, 
place the resonator disk black side up in a central location. 
Now put the resonator coil on top with the black end down 
and the copper plate up, as shown in the picture. 


Place your Orgone devices, if any, in the workspace along with 

the energy instruments you normally use. These would include 

a life force / Chi enhancing pendant, crystals, a Radionic tuner, 
a dowsing device, objects of power, and so on. 


Don't move the Resonator too much for the rest of your work 
session. It takes about 20 minutes for it to fully synchronize 
with the scalar field in any location, and moving it around 
delays the process. 


Once synchronized there now exist two types of energy. 


There is life force from the Orgone devices and from your own entity. 
This life force is the power that drives the process. 


There is a powerful psychic force in the form of the 
Magnetic Scalar field of the resonator along with 
weaker but helpful Electric Scalar fields from any 

crystals in the workspace. These combine to boost 

your brain's natural Bioelectromagnetic scalar field. 


This psychic force is the vehicle that will take you to 
new and unimagined places if you let it. 


The combination of the two energies now envelopes your workspace 
in what we call a Thoughtform Field. It's the basic psionic 
construct that amplifies your mental capabilities and lets you use 
controlled intent to affect reality. Not by some kind of magic, but 
by a real and steady shift in the progress of ongoing events. 


Inside this field, subtle energy work is now much more successful. 
With newly energized life force and psychic ability you can expect 
clearer readings, greater reach and better control. 


As an Intent amplifier, the Resonator is also quite an effective 
“wishing machine", to use a colorful and common description. 
Here's how. 


A bit of practice will make the whole thing quite clear. 
TREND: What do you want to have happen? 
TARGET: Who do you want it to happen to? 

This is the INTENT of your energetic procedure. 


Focus on an Intent. If necessary, place a witness to the intent on the 
copper plate of the coil. This might be a written note along with 
a linking item such as the Target's hair, blood or photograph. 
Together, these are what we call a witness, or 
information package. 


If you have an exceptionally strong and focused mind, you don't need а 
witness. Most of us do, so set up the details as clearly as possible 
in your mind and put the information package on the plate. 


Express the Intent calmly and quietly for several minutes. This can be 
in your mind, under your breath, or out loud, as you wish. Stop if 
you feel tired or unconnected, knowing that with time your stamina 
will improve. If you have abundant life energy or if you're using a 
Chillite force/Orgone enhancer, the specific thoughtform will 
manifest within 5 minutes or less. In any event, don't go beyond 
10 minutes ог you'll lose focus. Better to repeat again tomorrow. 


Now leave the immediate work area and have a nap, a cup of tea, 
go for a walk, etc. After half an hour or more, return to the workspace 
with a relaxed mind and remove any witness from the copper plate. 
It's not needed any more. 

The thoughtform that you've created is now in place. 


The thoughtform will gradually begin to fade, so do the procedure again 
in a few days. Each time you do it the results will be stronger and last 
longer, 50 after a few times you'll only need to do it every week 
(if it takes that long) and then only every month 
(for very persistent issues and radical events). 


Gradually you'll notice the change happening. This means the 
thoughtform now has a life of its own, so you can stop the 
procedure and let events unfold. 


If you already use a Radionics tuner of some kind, the 
Thoughtform Field becomes a booster for the Radionic 
operation of the device. A Radionic Field is actually 
а Thoughtform Field with its intent tuned by the 
dials of the device, so the combination is 
totally compatible. 


Simple tuners often depend on the operator to be the life energy 
source and psychic link. For many users this has meant failure 
and disappointment. Not any more. With the enhanced 
Thoughtform Field surrounding your workspace, your 
basic tuner will be power-boosted to a new level. 


Institute Devices like the AR3100 and the Mini Beamer already 
produce powerful Radionic fields, but no practical instrument, 
not even the AR3100, has room inside it for such large and 
heavy components, so by all means use the Resonator 
With them if you want. 


Like all Institute devices, the Resonator comes with lifetime 
support and is completely refundable within 14 days of receipt. 
For any assistance or questions, please email 


dark_amulet@us: 


om 


This is an EXPERIMENTAL INSTRUMENT, to be used for research purposes 
only. By law, no health claims can be made. Not to be used for medical 
purposes or to replace any kind of medical treatment. 

The user assumes all responsibilities. 


Our lawyer made us say that, but we just 
know that your experience will be 
POSITIVE and WONDERFUL! 
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їп mathematics and physics, a scalar field associates a scalar value, which can be either mathematical in 
definition, or physical, to every point in space. Scalar fields are often used in physics for instance to indicate the 
temperature distribution throughout space, or the air pressure. In mathematics, or more specifically, differential 
geometry, the set of functions defined on a manifold define the commutative ring of functions. 


Just as the concept of a scalar in mathematics is identical to the concept of a scalar in physics, so also the scalar 
Field defined in differential geometry is identical to, in the abstract, to the (unquantized) scalar fields of physics. 


Definition 


A scalar field is a function from Rn to R. That is, it а function defined on the n-dimensional Euclidean space 
‘with real values. Often it is required to be continuous, or one or more times differentiable, that is, a function of 
class Ck. 


The scalar field can be visualized as а n-dimensional space with a real or complex number attached to cach point 
in the space. 


The derivative of a scalar field results in a vector field called the gradient. 
Differential geometry 


А scalar field on a Ck-manifold is a Ck function to the real numbers. Taking Rn as manifold gives back the 
special case of vector calculus. 


А scalar field is also a 0-form. The set of all scalar fields on а manifold forms a commutative ring, under the 
natural operations of multiplication and addition, point by point. 


Uses in physics 


In physics, scalar fields can be used to ascribe forces (which are usually vector fields) toa more general scalar 
field, the gradient of which describes the force. 


* Potential fields, such as the Newtonian gravitational potential field for gravitation, or the electric potential in 
electrostatic, are scalar fields which describes the more familiar forces. 


* A temperature, humidity or pressure field, such as those used in meteorology. Note that when modeling weather 
(on a global basis, the surface of the Earth is not flat, and thus the general language of curvature in differential 
geometry plays а role. Dopplerized weather radar generates а projection of a vector field onto a scalar field. 


Examples in quantum theory and relativity 


* In quantum field theory, a scalar field is associated with spin 0 particles, such as mesons or bosons. The scalar 
field may be real or complex valued (depending on whether it will associate a real or complex number to every 
point of space-time). Complex scalar fields represent charged particles, These include the Higgs field of the 
Standard Model, as well as the pion field mediating the strong nuclear interaction. 


* In the Standard Model of elementary particles, a scalar field is used to give the leptons their mass, via а 
combination of the Yukawa interaction and the spontaneous symmetry breaking. This mechanism is known as the 
Higgs mechanism [1]. This supposes the existence of a (still hypothetical) spin 0 particle called Higgs boson. 


* In scalar theories of gravitation scalar fields are used to describe the gravitational field. 


* scalar-tensor theories represent the gravitational interaction through both a tensor and a scalar. Such attempts 
эге for example the Jordan theory [2] a generalization of the Kaluza-Klein theory and the Brans-Dicke theory 
[Л 


+ Scalar fields like the Higgs field can be found within scalar-ensor theories, using as scalar field the Higgs field 
of the Standard Model [4] [5]. This field interacts gravitatively and Yukawa like (short-ranged) with the particles 
that get mass through it [6] 


* Scalar fields are found within superstring theories as dilaton fields, breaking the conformal symmetry of the 
though balancing the quantum anomalies of this tensor [7]. 


* Scalar fields are supposed to cause the accelerated expansion of the universe (inflation [8)) helping to solve the 
horizon problem and giving an hypothetical reason for the non-vanishing cosmological constant of cosmology. 
Massles (ie. long-ranged) scalar fields in this context are known are inflatons. Massive (i.e. sbor-ranged) scalar 
Fields are proposed, too, using for example Higs-like fields (e.g. [9]. 
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Other kinds of fields 


* Vector fields, which associate а vector to every point in space. Some examples of vector fields include the 
electromagnetic field and the Newtonian gravitational field. 


* Tensor fields, which associate а tensor to every point in space. For example, in general relativity gravitation is 
associated with a tensor field (in particular, with the Riemann curvature tensor). In Kaluza-Klein theory. 
spacetime is extended to five dimensions and йв Riemann curvature tensor can he separated ош into ordinary 
four-dimensional gravitation plus an extra set, which is equivalent to Maxwell's equations for the electromagnetic 
field, plus an extra scalar field known as the “dilaton” 
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tp://en-wikipedia.org/vikiScalar field theory 
Scalar Field Theory 


In theoretical physics, scalar field theory can refer to a classical or quantum theory of scalar fields, Such a field is 
distinguished by its invariance under a Lorentz transformation, hence the name "scala", in contrast to а vector or 
tensor field. The quanta of the quantized scalar field аге spin-zero particles, and as such are bosons, 


No fundamental scalar fields have been observed in nature. though the Higgs boson may yet prove the first 
‘example, However scalar fields certainly do appear in the effective field theory descriptions of many physical 
phenomena. Because of the relative simplicity of the mathematics involved, scalar fields are often the first feld 
Introduced to a student of classical or quantum field theory. 


Although scalar fields are Lorentz scalars, they may transform nontrivially under other symmetries, such as 
favour or isospin, For example, the pion is invariant under the restricted Lorentz group, but is an isospin triplet 
(meaning it transforms like a three component vector under the SUC) isospin symmetry). Furthermore, it picks 
‘up a negative phase under party inversion, so it transforms nontrivially under the full Lorentz group: such 
particles are called pseudoscalar rather than scalar. Most mesons are pseudoscalar particles, 


In this article, the repeated index notation indicates the Einstein summation convention for summation over 
repeated indices. The theories described are defined in flat, D-dimensional Minkowski space, with (D-1) spatial 
dimension and one time dimension and are, by construction relativistically covariant. The Minkowski space 
metric, ???, has a particularly simple form: itis diagonal, and here we use the + ? ? ? sign convention. 


‘tp:/fen.wikipedia.orghvikifSealar field theory (pseudoscience) 


‘Scalar field theory (pseudoscience) 


For the quantum mechanical "scalar field theory” which is a field theory of spiless particles, see “Scalar field 
theory 


‘Scalar field theory (SFT) is a set of theories in a model which posits that there is a basic mechanism that produces 
the electric field and the magnetic field. Proponents of this theory claim that it advances the standard 
electromagnetic theory. 


‘Scalar waves in these theories (as opposed ioa scalar field in mainstream physics) are hypothetical waves, which 
differ from the conventional electromagnetic transverse waves by having one oscillation level parallel to the 
direction of propagation; they thus have characteristics of longitudinal waves. Their existence however, as 
presupposed in numerous theories, has not been supported by experiment. Scalar waves are called also 
“electromagnetic longitudinal waves", "Maxwellian waves", or "Teslawellen" (г. "Tesla waves") Variants of the 
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theory claim that Scalar electromagnetics (also known as scalar energy) is the background quantum mechanical 
fluctuations and associated zero-point energies (in contrast to “vector energies" which sum to zero) citation 
needed] 

Description. 


Terminology 


‘The basic understanding of scalar field theory begins with several definition of terms within the theory, which are 
also used in academic physics, but assigns them other meanings. A "scalar field" is a set of assigned observable 
magnitudes at every point in n-dimensional space (compare this with the standard definition: n is also 4 or. 
greater). [1] An "electric field" is composed of the spinning charged mass, in motion through a finite change in 
electrostatic scalar potential (compare this with he current academic definition). A "potential is pure energy and, 

any ordering (static or dynamic) in the vacuum (eg. the position of the object relative to other objects). A 
‘scalar potential” is the stationary ordering in the virtual particle flux of the vacuum (compare this with the 
curent academic definition). A "vector potential” is any nonstationary ordering in the virtual particle flux of 
vacuum (compare this with the curent academic definition). Scalar potentials and vector potentials are thus 
defined as: "contained" inside the energy domain [citation needed] 


Magnetic fields interaction 
SET is based on "non-symmetrical regauging" potentials, demonstrated by the interaction of two magnetic fields. 


When the field lines oppose each other, the magnets are pulled together. When the fields are aligned in the same 
direction, the magnets push арап. When two magnets strongly oppose each other but are not permitted to move 
арап, the force between them is said to create а "scalar bubble” between the magnets. The greater the repulsive 
force. the larger this scalar bubble becomes. As the magnets move away and the pushing force decreases, the 
scalar bubble shrinks in size and strength. 


їп a similar manner, two magnets that are strongly attracted create а “scalar void” between them that grows larger 
the closer the two magnets become, Two magnets powerfully attracted о one another create a very large scalar 
void, that decreases as the attracting magnets are moved арап. 


Despite the claims of its proponents, no repeatable experiments were able to show the existence of the scalar 
field. All observed effects were shown to comply to the standard physical laws of electrodynamics. The 
‘observations are in spectacular agreement not only with classical electromagnetics, but also with quantum. 
electrodynamics, both of which are fields of physics. 


Field effects of scalar energy 


SET suggests that scalar energy can move through space much like an electromagnetic wave. However, the 
operating principles аге different. The regular expansion and contraction of a scalar bubble/void is like 
rhytbmicly splashing water on a pond. It sends ош ripples through the general scalar field that can subtly affect 
the size and strength of distant scalar bubbleslvoids 


"This means that a pair of magnets that are rhythmically opposing/atraeting each other are sending out scalar 
ripples through space that will slightly perturb the scalar bubble/void between a second pair magnets nearby. The 
net effect is that the attraction and/or repulsion between the second pair of magnets exhibits a change in strength, 
even though the magnets and fields themselves are motionless. 


According to skeptics, the following description given for an application toa communication system reportedly 
failed to give reproducesble results. 


A basie scalar communications system 


А scalar communications broadcast antenna does not make any sense according to normal electromagnetic 
theory. The goal of a scalar broadcast antenna is to create powerful repulsion/attraction between two magnetic 
fields, to create large scalar bubbles/voids. This is done by using a broadcast antenna with two opposing 
electromagnetic coils that effectively cancel out as much of each other's magnetic field as possible. An ideal 
scalar broadcast antenna will emit no electromagnetic field (ог as little as possible), since all power is being 
focused into the repulsion/ataction between the two opposing magnetic fields. Normal electromagnetic theory 
suggests that since such a device emits no measurable electromagnetic field, it is useless and will only heat up. 
For a scalar broadcast antenna, any normal RF emission is wasted energy 


А scalar reception antenna similarly excludes normal electromagnetic waves and only measures changes in 
‘magnetic field attraction and repulsion. This will typically be a two-coil powered antenna that sets up а static 
‘opposing or attracting magnetic field between the coils. The coils are counter-wound so that any normal RE 
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signal will be picked up by both сой» simultaneously and effectively cancel itself out, leaving only the scalar 
component. 


Scalar field detection by normal RF antennas 


Even though a scalar wave train does not contain the regular EM components that are used by radio frequency 
communications it can still be detected by а normal RF antenna, if that antenna is in the presence of some other 
Statie magnetic field. When the scalar wave tain passes through, it will create a disturbance in the field 
surrounding that magnet and make the field lines move, which will impart a small electrical current in the 
standard RF antenna, as if the magnet itself were moved. 


Since ай normal RF antennas are immersed in the magnetic field of the planet, they can serve as crude scalar 
detectors, though the reception will be extremely weak and washed out by any normal RF in the vicinity. 
Detection ability is greatly increased by enclosing the antenna and circuitry in a Faraday cage, and by placing a 
very strong magnet near the antenna inside the cage 


‘Scalar antennas and detectors 


Various proponents have claimed to have developed instruments with characteristics and specifications for 
different designs. Scalar antenna and detector examples include: 


LI 


* Magnetostatic Detectors 
* Electrostatic Detectors 
* Barkhausen Detector 


Windings [3] 


* single-wire bifilar 
^ dui-vire bifilar 
* pancake bifilar 
tone bifiliar 


Proponents of the theory have constructed bifiliar test antennas as isolation transformers, These have taken the 
form of a ferrite rod, ferrite ring, an air соге, ar the common square transformer shape. 


References 


^T, E. Bearden, "Scalar field". A partial glossary or scalar electromagnetics and subtle phenomena, 1988 
(updated 2000). 

2^ Robert Shannon, "Notes on Scalar Detector Designs". 1996, 

3. ^ More Electromagnetism Scalar Waves”. RMCybernetics, 2005. 


pz//www.rense.com/generalBA/ben htm 
Benjamin Fulford's 'Creature' (?) 
From Brad Steiger 
1369 
Absolutely Bizarre Creature! In Benjamin Fulford’ Spine 


On Friday, January 23rd, Benjamin Fulford shocked the audience of the Jeff Rense Program by emailing the 
claim, accompanied by a photograph, that surgeons had removed a bizare Ше form, very much resembling a 
salamander, from his spine. Those who could view the strange creature were shocked and horrified. Immediately, 
{everyone who saw the thing” wondered what it was-and if it Were real. 


Whether the creature was real ог whether it was an ill-advised hoax, 1 wanted to find out if it was possible to 
place or to inject such a life form into an unsuspecting victim. One of the experts that 1 queried was a top-research 
Scientist and inventor, who quickly responded that not only was it possible to inject the embryo of a parasite into 
ıa targeted victim without his or her knowledge, but that in the world of deep black operations, Russian scientists 
had already perfected such grotesque methodology. 


1 asked the scientist to come on the Rense Program and discuss the science of bioenergeties being developed for 
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Black Ops projects, but he informed me that he had been placed under "very strict warnings" not to make any 
appearances on any radio or television program. What he did do was to write a very informative email on the 
incredible world of bioenergetics and psychoenergetics which 1 reproduce below with his special permission, At 
the present time, he prefers to remain anonymous. 


Yes, Brad, the “embryo” for such a "new living parasite crier" could indeed be developed and inserted into a 
targeted victim, including at a great distance, ut only by the highly "clandestine" world of the off-budget deep. 
black operations ~ particularly those in Russia, which are still far ahead of anything in the West. 


"The Russian science of "energetics" - developed shortly alter WW П by a tremendously massive Soviet effort of 
some of the best nonlinear scientists on earth ~ did solve some of the perplexities of our modern physics, of 
psychology and biology, ete. And under Stalin's iron bool, the new and spectacular Russian scientific 
developments were immediately placed into extended weapons development. 


‘To this day, our own more-materilisti scientists still do not really comprehend Soviet energetics. (And they also 


still do not even know what a mind actually is, what a "dead" (Separated) mind is, or what a "mind and body 
linked living system" really is). 
Soviet energetics had three branches: (1) the science of inert matter, called by the same name “energetics”. (2) the 


science of living biological systems, where a mind is linked to a living body. This branch is called 
"bioenergetics" (3) the science of the mind and mental phenomena, which is called "psychoenergetics. 


Western science, being so materialistic, has not yet comprehended the most important thing about "mind": that is, 
‘thatthe mind and mental things exist in time, but not in space. 


IM one turns to modern quantum field theory, then there are now FOUR photons available, not the two transverse 
photons so well known to classical electrodynamicists ete. In the following discussion, the travel direction of the 
photon in 3-space is assumed along the Z axis. The “regions of vibration" of the photon — i. the type and 
direction of its oscillation ~ may occur in four ways. These are (1, 2) the two "orthogonal" oscillation 
polarizations, one along the X-axis and the other along the Y-axis. Then there is (3) the longitudinal (Le, 
longitudinally-polarized) photon, which oscillates along the Zdirection of travel itself. And finally there is (4) the 
time-polarized or "scalar" photon, which oscillates along the time axis, These four photons are all in standard 
quantum field theory, even in the West. 


Now note that only the two transvers-polarized photons (1) and (2) are observable by our instruments. The 
longitudinal (3) photon is nonobservable, as is the time-polarized (4) photon. 


Heres the first "magic" 


А combination of a longitudinal photon (3) and a time-polarized photon (4) is OBSERVABLE AS A SPIKE OF 
VOLTAGE — more precisely, a spike of electrostatic scalar potential. 


Now suppose you have a hidden (nonobservable) electromagnetic "system" you have built in the time-domain, so 
‘that itis built only of time-polarized photons. The system is not observable, nor is any part of it observable. 


But then suppose you also build a corresponding set of operations (a"system") in 3-space matter so that this new 
EM system consists only of longitudinal photons. And suppose you have made this longitudinal photon. 
system's operations so that they exactly parallel the time-domain systems operations. In short, you now can 
superpose your longtudinally-polarized EM wave system and the time-polarized EM wave system. And your 
instruments will now observe the combination — ie, the actual ongoing linkage system's operation ~ as а very 
strange but highly organized system of voltage spikes! 


The West has totally missed the fundamental characteristic of mind: Mind occupies time but not 3-space. Hence, 
mind is a totally "electromagnetic" system, but it is comprised of only non-observable time-polarized photon 
‘operations! 


Well, how could you possibly couple that mind to а biological (3-space) material body? 


You would have to have а parallel longitudinally-polarized set of electromagnetic operations ongoing in that 3- 
space body 


And the direct coupling of those two “operational systems" would be the mechanism of the coupling of the mind 
to the body - and it would and could be directly observed by our instruments as а correlated system of voltage 
spikes! 


And that is why the dendrite cells of the body all have so many endings and "continual and incredible volta 
spikings"! In looking at the entire set of spiking, you are looking at the "coupling mechanism" (that couples the 
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‘mind to the body) in action! That set of spiking 
the living biological body? 


is what links or couples (coherently) the living temporal mind to 


Now И you place great scientific effort on that area and in that fashion, for some decades, you will eventually be 
able to (1) directly produce an operating living mind in the laboratory including a human mind and any version 
of it and (2) link it to а properly designed biological body (1o a proper set о longitudinal operations therein), and. 
this will give you a living biological system created directly in the laboratory. 


In about 1990, the Russian hidden psychoenergetics science had progressed to the point that living minds were 
being designed and produced in the laboratory. including various "versions" (personalities) of a given mind. 


If one knows where to ook, there is and has been quite а bit of external "testing? by the Soviets to stimulate the 
West and see if we recognize what is being done (in short, o see whether the West also has developed such 
science). Sadly, the provocative tests have clearly shown the Soviets that we do not have such capabilities or such 
Scientific development. Indeed, we still do not even recognize that "testing" is even going on! 


One of the New Energy scientists-Tom Bearden-stumbled onto a portion of this Soviet energetic work. In his 
2005 book. Oblivion: America at the Brink, Bearden gave an abbreviated presentation of the development of the 
energetics weaponry and some of the actual "evocative testing" examples. There are many more weapons and 
‘examples that he did not run across. 


Presently, the Russians can clandestinely duplicate the mind of a targeted individual. in dhe duplicate mind they 
can “alee” portions to produce “different behavior” if that alternate mind is inserted into the targeted individual in 
the West, and then they can do several things. (1) they can just leave i їп that individual as an extra "multiple 
personality.” so they have the perfect spy” that hears everything the person's ears hear, sees everything his eyes 
see, and also receives all the thoughts that his true mind thinks. And they can put that on the TV screen in 
Moscow if they wish. With the portion for which he actually encountered evidence, Bearden gave examples of 
the military use of such capabilities in Oblivion 


Sadly, the West still thinks that the human “mind” is just some electron wiggles inthe brain, und that we are like 
a giant "nonliving" computer. 


"There is also a way to directly engineer any physical observable system one wishes, in any рап of it. living or 
nonliving. One can directly engineer and change inet matter or living matter, ct. I have learned that Bearden 
plans а future book (hopefully this year) dealing with this scientific methodology. which he calls "precursor. 
Engineering", but which the Soviets still have embedded in ts term “energetics” with its associate science (and 
weapons). 


Once you understand something about this 3-old secret weapons science of energetics that the Soviets have 
highly developed. then you can understand how — with such developed technology — one could directly build 
both the physical body system (its correlated longitudinal EM photon system) and the "mind system" of such a 

ing critter” one creates in the laboratory, and how one could then use such capability (such weird and 
anificially-ereated critters) by sudden surprise on an unsuspecting enemy to overwhelm and crush him almost 
instantly. 


As you can see, we are referring to а gigantic leap forward in what the West calls "biological weapons" and in 
"biological warfare". 


Well, one should be looking for “very strange incidents" suggesting the development of such "riens" and 
parasites. And here is at least one "candidate" occurrence. 


‘This present "incredible tumor" discovery [ in Benjamin Fulford's spin] may be the discovery of ane “provocative 
test of these capabilities, just to sce what our western science and biological warfare expert make af it 


And if it is a "provocative test" to see what we know, of if we know anything o it at all, we have certainly once 
again assured them we have not the foggiest notion of the true reach of Soviet energetics science, 


WO2008092205 
METHOD AND APPARATUS FOR ANALYSING GEOLOGICAL FEATURES 


Inventor(s): DUNCAN ANDREW [AU] 

Classification: - international: GO1VV00; GOIV3/15; GO1V3/16; GOIV3/17; GOL VAMUO: GO1V3/15 - European: 
G01V3/165 

Abstract Аа apparatus (10) for analysing geological features comprises a receiver (20) for measuring a 
magnetic field received from adjacent geological features (18) excited by a periodie transmitted electromagnetic 
signal, wherein the measured magnetic field is a scalar amplitude of the magnetic field or a scalar amplitude of 
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the magnetic field is derivable from the measured magnetic feld, wherein the receiver generates а received signal 
from the measured magnetic Ве; and a processor (28) for filtering unwanted signal components which are 
substantially synchronous with the periodic transmitted electromagnetic signal from the scalar amplitude of the 
received signal or the scalar amplitude derived from the received signal, such that target geological features are 
able to be analysed using the filtered scalar amplitude 


WO2008060213 
METHOD FOR PREDICTING WHERE THE NEXT MAJOR EARTHQUAKE WILL 
‘TAKE PLACE WITHIN AN AREA 


Inventor(s): SLUNGA RAGNAR [SE] 

Classification: international: 601У1/28: G01 VIX: СОТУ 128: G01Y1/00- European: GOLVI/O0E 

‘Also published as: WO2008060213 // SE602417 (A) // SES30569 (C2) 

Abstract — The present invention relates to a method of predicting where the next major earth- quake will occur. 
‘within a area based on knowledge of the stress tensor field in the area, including determining stress tensors that 
have caused a shear slip im the form of an earthquake. I is first assumed that said first shear slip is the only one 
that is not stable according the Mobr-Coulomb slip criterion applied to contemplated fault planes with all 
‘conceivable orientations and calculating according to the Mohr- Coulomb slip criterion the principal stress 
directions аз a function of the friction coefficient f. Afer that, it is established according to the Mobr-Coulomb 
slip criterion a relationship between two of the principal stresses.: Moreover the normal stress sv in a known 
direction Sv is determined and, according to the elasticity theory. a relationship between the normal stress sv and 
the principal stresses is established, Then expressions of the three principal stresses as a function of a scalar 
parameter is established, and a function of the elastic deformation energy per unit of volume relative to an 
isotropic reference stress state with the pressure sv based on the expressions of the principal stresses is 
‘established, Finally, the remaining degree of freedom is eliminated by determining the value of said scalar 
parameter which minimises the function of the elastic deformation energy and the value of the scalar parameter in 
the expressions of the principal stresses is inserted, 


02008050137 
MAGNETIC SIGNATURE ASSESSMENT 


Inventor(s): TWELVETREES ROGER [GB]; COX EMILY [GB]; GANDERTON CARL [GB]; RAWLINS 
PAUL [GB]; WATSON STEPHEN MILES [GB] 

Classification: international; B63G9/06: B63G9/00 - European: B63G9/06 

Also published as: GB2443265 (A) 

Abstract Magnetic signature assessment apparatus for a vehicle comprising sensors for incorporation in the 
vehicle to measure the magnetic field normal to a closed surface at least approximately bounding the vessel and 
processing means for calculating from the normal field measurements а scalar magnetic potential outside the 
surface. Apparatus may be provided on the vehicle to generate a magnetic field to suppress the magnetic 
Signature corresponding to the scalar potential. The invention also extends to corresponding methods and to 
programs for implementing those methods. 


AR date- 200608108 NR- 2005105859, 


I-EPODOC&localesen ЕРАССЕВОАЕТЕР 


RU2005105859 
LONGITUDINAL-SCALAR ELECTROMAGNETIC WAVE RADIATING DEVICE 


Applicants): KUZNETSOV JURIJ NIKOLAEVICH 
Classification: international: HO1Q1/02: H01Q13/00 

Also published as: RU2287212 

Abstract — FIELD: radio communications and radiolocation, geological prospecting, and medicine. ^ 
SUBSTANCE: proposed radiating device is provided with second waveguide and second exciting component: 
exciting components are installed in waveguides which have different length and are brought to single plane 
through their open ends and further through retum horn to equally shaped adding waveguide terminating in horn, 
Waveguides differ by half-length of common radiated electromagnetic wave. In planar- wave approximation 
strength vectors of electric and magnetic fields are oriented in longitudinal-sealar electromagnetic wave in open 
space collincary to vector of electromagnetic energy flux density (S = Ei {Hit + Hi Ei) rotational electric field 
‘of longitudinal electromagnetic wave builds up potential difference across open electric conductor longitudinally 
‘oriented to this field.: Magnetic field of longitudinal-sealar electromagnetic wave acts upon moving electric 
charges by force directed along their velocity vector ^ EFFECT: enhanced reliability due to use of rotational 
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longitudinal-scalar electromagnetic waves apart from rotational cross-vector ones, 


‘htip:/v3.espacenet.com/publicationDetails/bibli 
50908 & NR-2005]97808A 1&DB=EPODOCSlocale=en EP&CC-US&FT-D 


052005197808 
Method for determining electrical and magnetic field effects 


Inventor(s): KUO, AN-YU 
Classification: - international: GO6F17/10; GOGET7/10: (IPC1-7): G06F17/10 

Abstract — A method for determining electrical and magnetic field effects determines Lanczos matrices by 
performing a preconditioned conjugate gradient method using а nested multi-grid vector and scalar potential 
preconditioner so that Pade via Lanczos frequency expansion may be used to determine the electrical and 
magnetic field effects over a frequency range without having to perform computationally slow and memory. 
intensive matrix decomposition. 


i espacenet.com/publicationDetailu biblio? 
T&date 20040311 &NR-2004046553A 1 DIS EPODOC&localezen, EP&CC=US&FT=D 


102004046553 
‘Vector Measurement of a Magnetic Field 


Inventor(s): LEGER JEAN-MICHEL [FR]; GRAVRAND OLIVIER [FR]; BERTRAND FRANCOIS 
Classification: international: GO1R33/24: 60183324; (IPCI-1): GOLV3/00 - European: 6018324 

Also published as: 06844726 // FR2815416 / FR2815416 // WOO233434 / EP1344015 

Abstract — A vectorial magnetometer (1), measures the components of a magnetic field in three directions 
(Oxyz) using a scalar magnetometer (2). The field is periodically modulated in each of the directions by 
generators (Gx, Gy, Gz) which have a specific frequency for each direction and that power coils (Ex, Ey, Ez) 
‘Synchronous demodulation of the of the output signal of the scalar magnetometer (2) for each of the three 
frequencies permits the relative continuous component of each axis to be found.: The vectorial magnetometer (1) 
is characterised in that it has means (Dx D'x. Dy D'y, Dz Dz) that ean сапу out a double demodulation for phase 
and quadrature for each of the frequencies and processing means (70) that use the continuous component modules 
Tor phase and quadrature to calculate a transfer function of the scalar magnetometer at the frequency in question 
and to apply this function to the correction of the components, 


EP0964260 
Device for Measuring Magnetic Field Components Comprising a Scalar Magnetometer 


LEGER. JEAN-MICHEL 
Classification: - international: GO1R33/26; GOIR33/24: (IPCI-7): GOIR33/26 - European: 00183326. 

‘Also published as: FR2779530 // 1186313658 / CA2274623, 

Abstract — The system uses a scalar magnetometer with additional fields applied by external сой», which are 
arranged with mutually orthogonal axes. The system for measuring the components of а magnetic field includes à 
Scalar magnetometer (10,14,1621.24.26 30404656). This magnetometer provides an output signal 
corresponding to the modulus of the applied magnetic field. There are also at least two conducting coils 

Ex Ey. Ez) disposed around the scalar magnetometer with mutually orthogonal axes. Each coil is supplied with a 
curent at a given frequency. Processing circuits (Dx.Dy.D2) receive the signal produced by the magnetometer 
and effect synchronous demodulation of the signal at the respective frequencies to provide signals (Bx. By. Bz) 
corresponding to the components of the magnetic field which exists in this region. 


IPODOCAlocalezen EP&CC-JPAFT-D 


JPLIO6228 
METHOD AND DEVICE FOR GENERATING TWO-DIMENSIONAL SCALAR FIELD 
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KAWAI, NAOKI 
Classification: — international: GO3F1/00; GOST 1/00; GO3F1/00; GO6T1/00; (IPC1-7): GO6T1/00; GO3FLDO 
Abstract — PROBLEM TO BE SOLVED: To extract flow of each conduit from a conduit picture to generate a. 
two-dimensional scalar field. SOLUTION: Conduits are extracted from the conduit picture one by one (S2), and 
representative points and values of Пом are defined foreach conduit, and respective values of flow are registered 
in positions corresponding lo these representative points in a separately prepared two-dimensional area and 
values of flow in other positions of the two-dimensional area are interpolated based оп registered values of flow 
and their positions (S5), thus generating a two-dimensional scalar field. 


БЫ espuceneLcom/publicationDetails biblio? 


KCzA&date- 998] 201 SNR=5845220\ SDB=EPODOCSIocalezen EP&CC-US&FT-D 


185845220 
Communication method and apparatus with signals comprising scalar and vector potentials 
without electromagnetic fields 


PUTHOFF, HAROLD 
Classification: international; HO1Q7/00; HOSBS/00; HO1Q7/00: HO4BS/00; dPCI-7): HOB1/00 

- European: HO1Q7/00; H04B5/00 

Abstract of US 5845220 (А) 

Information that changes as a function of time is communicated [rom a transmitting site to a receiving site by 
transmitting a signal comprising scalar and vector potentials without including ay electromagnetic field. The 
potentials vary аз a function of time in accordance with the information. 


us3924210 
Field Shaping Magnet Structure 


1975-12-02 
Inventor(s): DIONNE NORMAN J 

Classification: - international: HO1J31/50; HO1F7/02: HO1F7/20: HOLI29/64: HOLS /08; HOIFT/O2; 
HOLF7/20; HOLJ20/S8; (IPCI-7)y: HOLF7/02- European: HOIFT/2CI: HOLPT/20 

‘Also published as: NL7512795 И NL7512795 !NL172496 И NL172496 (! JP51067961 


Abstract А magnet structure having a pair of spaced pole pieces interconnected by a reluctor circuit 
comprising an operatively aligned array of soft magnetic members suitably spaced apart by interposed 
‘nonmagnetic material lo provide between the pole pieces a preferred magnetic scalar potential and an associated 
‘magnetic flux distributed as desired over а relatively large volume adjacent the array. 


http//amascicom/hum/adetect. 
Date: 10 Feb 97 18:50:04 EST 

From: "Sara T. Allen” 

To: Taos Нит list serve <taoshum-I@eskimo.com> 


Subject: Scalar fields - Honeywell Patent Numbers 


List of patents by Raymond C, Gelinas but assigned to Honeywell: 
(note that a Vector Potential is a scalar field) 


442280 
31 Jan 1984 

Apparatus and Method for Demodulation of a Modulated Curl-Free Magnetic Vector Potential, 
449288 

31 Jan 1984 

Apparatus and Method for Modulation of a Curl-Free Magnetic Vector Potential Field. 


422,098 
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14 Feb 1984 
Apparatus and Method for Transfer of Information by Means of a Curl-Free Magnetic Vector Potential Field. 


amm 
S May 1984 

Apparatus and Method for Determination of a Receiving Device Utilizing а Curl-Free Magnetic Vector Potential 
po 


4,608,897 
12 Aug 1986 

Apparatus and Method for Distance Determination Between a Receiving Device and a Transmitting Device 
Utilizing a Curl-Free Magnetic Vector Potential Field. 


449195 
1 Jan 1985 
Josephson Junction Interferometer Device for Detection of Corl-Free Magnetic Vector Potential Fields, 


Also, you can find а good article in Scientific American of April 1989, pp. 56-62, "Quantum Interference and the 
Aharonov-Bohm Effect" by Yoseph Imry & Richard Webb. 


Another опе: 


USSIAS220: Communication method and apparatus with signals comprising 
scalar and vector potentials without electromagnetic fields , Н. Puthoff 


pz//www.umussalresearch com/scalarbib/scalarbih htm 


У. Abaronov and D. Bohm, "Significance of Electromagnetic Potentials 
Physical Review, vol. 15, no. 3, Aug, 1989, 

Abstract: In this paper, we discuss some interesting properties of the elcctromsgneticpotentials in the quantum. 
‘domain. We shall show that, contrary to theconclusions of classical mechanics, there exists effects of potentials 
‘oncharged particles, even in the region where all the fields (and therefore theforces on ће particles) vanish. We 
shall then discuss possible experiments totest these conclusions: and, finally, we shall suggest further 
possibledevelopments in the interpretation of the potentials. 


‘the Quantum Theory," The 


Yoseph Imry and Richard A. Webb, "Quantum Interference and the Aharonov-Bohm Effect" Scientific 
American, vol. 260, no. 4, Apr. 1989. 

Abstract: Can electrons be influenced by a nearby magnet so well shieldedthat its force field cannot be detected? 
The counterintuitive answer is yesan energy emanation from the magnet known as the potential does indeed 
affecthe electrons’ wave fonction. This quantum-mechanical effect is being brought tabear on the development of 
‘new microelectronic devices. 


Capt. Robert M. Collins (TQTR), "Soviet Research On The A-Vector Potential and Scalar Waves (U)," 
Unknown. 

Abstruct: Active in the areas of the Aharonov-Bohm effect as applied to the A-vector potential and scalar fields as 
“applied to solving foree related problems. 


Capt. Robert M. Collins (TQTR), "Soviet Research On Unified Field Theories, False Vacuum States, and 


Antigravity (U)," Unknown. 
Abstract: Theoretical progress in dealing with unified field tbeories. new concepts in weapons, transportation 
propulsion 


Dr. Jack Dea, "Fundamental Fields and Phase Information," P.A.C:E. Newsletter, vol. 4, по. 3 ( Planetary 
‘Assoc. L Clean Energy ) 


KJ. van Vlaenderen, "Electrodynamics with the scalar field," Sep. 2001. 
Abstract: The expressions of the electric and magnetic fields, that can be derived from the Li'enard-Wiechert 
Potentials, are in good agreement with experiments. Surprisingly the Li'enard- Wiechert potentials do not satisfy 
the Lorenz gauge condition, therefore they cannot he regarded as solutions of the Maxwell equations in the 
Lorenz gauge, but only as solutions of the inhomogeneous potential wave equations, Therefore, the 
inhomogeneous potential wave equations should he regarded as à separate set of differential equation that are 
‘unconnected with Maxwell's equations. In order to simplify this theory of classical electrodynamics we propose a 
generalization of Maxwell's equations, such that a gauge of the potentials is unnecessary in order to derive the 
Lorenz inhomogeneous potential wave equations. This generalization can be described as а conditional current 
Tegauge that does not violate the conservation of charge. This has several consequences: the generalized 
Maxwell equations also contain scalar field terms. - he prediction of a longitudinal electro-scalar wave (LES 
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wave) in vacuum. -a generalized Lorentz force expression that contains an extra scalar term, - generalized energy 
and momentum theorems, with an extra power flow term associated with LES waves. 


E. T. Whittaker in Cambridge, "On the partial differential equations of mathematical physi 
рр. 333-355, Nov. 1903. 

Although as much care as possible was taken in its reproduction, по warranty is expressed or implied as to the 
suitability or accuracy of this document for any purpose whatsoever. 


s vol. 57, 


CAVEAT: There are what appear to be errors in the original. Those that are changed are noted here. Spelling and 
‘ther obvious errors remain as in the original 

On Page 346: The first double integral was missing the х on the ‘x sin u cos v term of the first argument of f(). 
Frank Lofaro gives the 1903 paper this description: 1903 paper on potentials being composed of harmonic phase- 
conjugate scalar pairs. 

He also gives the 1904 paper this description: 1904 paper on EM waves being composed of two scalars, 


E. T. Whittaker in Cambridge, "The Electromagnetic Field Due to Electrons by Means of Two Scalar 
Potential,” pp. 367-372, Nov. 1904, 

Although as much care as posible was taken in its reproduction, no warranty is expressed or implied as to the 
suitability or accuracy of this document for any purpose whatsoever. 

CAVEAT: There are what appear to be errors inthe original. Those that are changed are noted here. Spelling and 
‘ther obvious errors remain as in the original. 

"The equation in the middle of page 368 appears to be in errr in the original, The "e-square,del-square, a-sub у 
{erm is missing the superscript 2 on the del in the original paper. From looking at the ether equations in the group. 
it seems ike ît should be squared also. 


Concetto R. Giuliano, "Applications of optical phase conjugation," Physics Today, vol. 34, no. 4, pp. 27-35, 
Apr. 1981. 

Abstract: Light waves that are, in effect, ime-reversed images of their original can serve to restore severely 
“aherrated waves to their original stale. 


Dr. Harry E. Stockman, "Plasma-diode experiments," Ham Radio, Feb. 1980. 


GSC-12645, "Precise Phase Comparator for Nearly Equal Frequencies," NASA Tech Briefs, Full Winter 
1981, vol. 6, no. 3, Nov. 1981. 


Dwight W. Batteau and Peter R. Markey, "Man/Dolphin Communication Final Report," Dec. 1966. 
Absiruct: Research intended to determine the feasibility of establishing a language, approaching English, between 
man and dolphin. Neurophone like circuit in Appendix-A. 
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en ABSTRACT 


Sclardongitudinal waves (SLWs) may be transmitted and 
or received A first apparatus configured to transmit andor 
receive SLWs may include a linear first condhctor confie- 
fred lo operate as а linear monopole antenna at a lt 
opening frequency. The fist apparatus may include a 
tubular second conductor coaxially aligned with the fist 
conductor and an annular balun configured to cancel most or 
iretur curent on an outer surface ol the second conductor 
during operation such thatthe int conductor transmits or 
receives SLWs. A second apparatus configured to transmit 
andlor receive sealarlongitudinal waves may include а 
iila сой formed in an aliemating fashion of a first con- 
ductor and a second conductor sch that an electrical current 
"m the сой wil propagate in opposite directions in adjacent 
{urns ofthe coil thereby cancelling any magnetic field so that 
during operation the coil transmits or receives SLWs. 
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FIELD OF THE Г 


LOSURE 


{0001} This disclosure relates to systems, apparatuses 
methods for generating andor utilizing sclrongitdinal 


BACKGROUND 


10002) Classical electrodynamie theory may be regarded 
as central to physics. An electric field (E) arises iom an 
electric charge density (p). Charge motion crentes an elec- 
ласа current density (1) that drives dynamical changes in E 
and the magnetic field, B. The clisical clectrodynamic 
model is based on a coupled set of parisl-di Teremia 
equations for the quantities (B, E. J, p) 

[0003] Classical electromagnetics predicts no wave ere- 
ation by radial motion of a charged sphere. More specifi- 
cally, spherical symmetry of the radial electric field on a 
charged, oscillating sphere implies а cur-fce electric feld 
(xO), which in tm yields no variation in mapneti field 
from Faraday's law (УЖБ-ОВИЗ-О), corresponding to no 
magnetic wave. Thus, the Poynting vector, FxBi is лего, 
‘sulting im no classical electromagnetic radiation. This 
Statement applies more generally to ao creation of electrical 
Naves by radial motion of any extended charge distribution. 
An electrically equivalent antenna may include а classical 
linear monopole tat is driven bya sinusoidal current o put 
charge onto and remove charge from the linear conductor 
(antenna). 


SUMMARY 
10004] Exemplary implementations of the disclosure pro- 
vide andlor facilitate transmission and/or reception e scalar- 


longitudinal waves (SLW), together with technology and/or 
applications using those waves. More specifically, this dis- 
‘closure includes imer alia: (1) a more complete eleetrody- 
namics (MCE) model that may remove andlor lessen incom- 
pleteness andlor inconsistency in classical electrodynamics; 
(2) venlication of a seala-longitadinal wave (SDW) hat 
arises from а gridient-driven current density; (3) SLW 
"antenna apparatus designs; (3) experimental data demon- 
Sting that the SLW exists and can be transmitted and 
‘ceived by SLW antenna apparatuses; (S) experimental data 
Showing the SLW isnot subject to the classical skin effect, 
as predicted by the MCE theory; (6) technology applications 
ОГ the scalar longitudinal waves: and (7) additional appli- 
cations that arise fom MCE. 

[0005] One aspect of the disclosure relates o an apparatus 
configured to transmit or receive scala ongitudinal waves 
"The apparatus may include a linear fist conductor config- 
ured 1o operate as a linear monopole antenna ot а lint 
operating frequency, The apparatus may include а tubular 
Second conductor coaxially aligned with the first conductor 
Such that the first conductor extends out in a first direction 
from within the second conductor The apparatus may 
include an annular skirt balun disposed at an end of the 
second conductor from which the first conductor extends 
"The balun may have a larger diameter than the second 
conductor. The balun may extend in a second direction 
opposite the first direction. The balun may be configured to 
cancel most or all retum current on an outer surface o the 
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second conductor during operation such that the first con- 
uctor tansmits or rocoivesscalrlongitudinal waves. 
10006] Another aspect of the disclosure relates lo an 
apparatus configured to transmit or receive scalar longiu- 
‘inal waves. The apparatus may include a bifilar coil formed 
За an alternating fasion of a first conductor and а second 
conductor such that a given turn of the сой that is made of 
the first conductor is adjacent on either side to tums of the 
coil made of the second conductor The first conductor and 
‘he second conductor may be conduetively coupled such that 
fn electrical current inthe сой will propagate in opposite 
‘directions in adjacent tums of the coil thereby cancelling any 
magnetic field so that during operation the coil transmits or 
receives salarlongitdinal waves. 

[0007] These and other features, and characteristics of the 
present technology, as well as the methods of operation and 
functions of the relate elements of structure and the com- 
bination of pars and economies of manufacture, wi 
become more apparent upon consideration of the following. 
description and the appended claims with reference to the 
accompanying drawings, all of which form a part of this 
specification, wherein like reference numerals designate 
Somesponding pur im the various figures. It is to be 
expressly understood, however, hat the drawings are for the 
purpose of illustration and description only and are not 
intended os а definition of the limits of the invention: Also, 
it is to be expressly understood that permissive language 
(eg. "may usod inthe specification to describe the present 
technology conveys a present understanding of the under- 
lying science, but any inadequacies in tht understanding 
should not Be used to limit the claims. As used im the 
Specification and in the claims, the singular form of “a”, 
in", and "he" include plural referents unless the context 
leary dictates otherwise. 


BRIEF DESCRIPTION OF THE DRAWINGS 


10008] FIG. 1 illustrates a system configured to transmit 
andor receive scalar longitudinal waves, in acconfance wil 
опе or more implementations. 

10009] FIG. ZA illustrates cross-sectional view of a 
incar monopole antenna apparatus 200 configured to trans- 
mit andor receive scalar-longitudinal waves, in accordance 
‘ith one or more implementations. 

0010]. FIG. 2B illustrates a cross-sectional view of con- 
stant electric feld magnitude contours for a monopole 
amenna witha skirt balun, in accordance with one or more 
implementations. 

[өөп] FIGS, 3, 4, 5, and 6 show experimental results for 
Scalarlonptudinal wave attenuation under various condi- 
[0012] FIG. 7 illustrates a bifilar сой apparatus configured 
то transmit andlor receive şealar-longitudinal waves, in 
accordance with one or more implementations. 

[0013] TIG. 8 illustrates а method for utilizing scalar: 
longitudinal waves, in accordance with one or more imple- 


DETAILED DESCRIPTION 


10014] This disclosure may demonstrate measurement of 
sealar-longimdinal wave (SLW). The SW may have 
Слева as а nonzero, dynamical, scalar field, 
together with a longitudinal E-field. A and Ф may represent 
the vector and scalar electrical potentials, respectively. Here, 
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€ ond jı may represent the electrical permittivity and per- 
meability (ot necessarily vacuum values) respectively. The 
SEW may lave no magnetic component. Exemplary imple- 
mentations may provide andor facilitate transmission and! 
or reception ofthe SUN vin linear monopole antennes and/or 
‘ighty-wound, bifilar, helical coil. Exemplary implemen- 
{ations may facilitate 15 1o 2S atomie transition (mS to nS 
transition in general). The measurements show that the SLW 
can be transmitted through a thick Faraday cage or box 
(thousands of classical skin depths thick) lo а companion 
SEN receiver, either enclosed in à separate Faraday box or 
without a Faraday box. This result may not Бе explainable by 
radiation of classical transverse waves because such waves 
are eliminated via Faraday саде) around the transmitting 
andlor receiving antennas. 
[0015] The need for an additional (arbitrary) assumption 
o solve Maxwell's equations was recognized in the lole 
1800s. А word equivalent to “arbitrary” was chosen, unalo- 
gous to the width variation (gage) of railroad tracks at that 
"ime, The gauge function (A) comes from the vector е 
solution forthe magnete field, B-VxA. Here, A may 
describe the vector potential with infinitely many choices, 
AZSASVA, while B is unchanged, The electric field шау be 
represented by E--Vob-24/21 Here, Ф may represent the 
lect potential with an arbitrariness for the same reason, 
22А, while E ie unchanged. An example may 
include V-A +E 20-0. The permittivity and penmesbil 
ity may be represented by € and. (not necessarily vacuum), 
respectively, The Lorenz gauge (9—1) may imply that the 
elect oa charge source propagates at the sped o light, с. 
"The Coulomb gauge (2-0) may yield electrostatics with Ф 
propagation a infinite speed. The velocity gauge (0-21) 
may imply © propagation at а spoed, ela. Ihe need for a 
‘gauge condition may imply that classical electrodynamics is 
incomplete, 
19016] Insight into the incompleteness of classical elec- 
‘wodynamics may begin with the Helmholtz theorem, which 
stanes that a sufficiently smooth thee-dimensional vector 
Tie (P) can be uniquely decomposed into two pars, 
NASA, А generalized theorem may exist for nique 
decomposition of a suficiently smooth, Minkowski four. 
vector field [hoo spatial dimensions, pls time) into fou 
irrolational and foursolenoidal parts, together with the 
tangential and normal components on the bounding three- 
surface. With this background, а general electromagnetic 
Lagrangian density may be written as: 


FF my represent бе Manvel el tensor; € muay represent 
te maduna petiti (ot sear vci c тш 
Papeete seed o gt wi c i ot nes 
‘tm he fur urent тшу he represented by 1 (pr) 
AEQ, A) may rent te out poc: i Coon 
Si mabe for a pason mes m, my bel onto 
ash ey ence Macs sonst Fr and nct 
FON. Thay yield the матта th, fr wich 
‘eo etr So an upper tou amio ЕЕ condit 
‘toms itor. Por a 0, EQN 1 may Be 
‘ent es of he posal 
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10917] EQN. 2 may allow two potentially physical classes 
of four-vecor fields. One clas may have zero divergence, 
C-5,,-0, consistent with classical electrodynamics. The 
second” class тау have zem curl of АЗРА? 
SAP АУРА О with a solution, AA, and a 
dynamical quantity, C=@ A", 3A. Here, A may represent 
а scalar function of space and time. A more complete 
electrodynamie model (MCE) may be derived from FQN. 2 
‘with Cao 


10018] The homogeneous equations (V-0; Yxk+3B/ 
51-0) may be unchanged from the classical model. EQNS. 
37 may have the caveat that EQN. 2 is based on the 
leastaction principle, requiring a finite, ower bound on the 
Lagrangian density. However, БОМ. 2 has (СУ, which 
may imply tht an arbitrarily fast change in Ф over time (or 
an arbitrarily rapid change in A over space) can make the 
action arbitrarily large and negative, in violation of the 
Teastaction principle. This issue may be resolved by noting 
‘hat EQNS. 1-7 are based on partial derivatives, i, infini- 
tesimal limits over time and space. However, the Planck 
scale may provide finite limits, where quantum effets of 
gravity become strong. corresponding to time and length 
Scales of $4310" s and L6x1077 m, respectively. The 
Planck scales may be experimentally accesible and may 
be indistinguishable fom infinitesimal. thus providing a 
айе lower bound for БОМ. 2 Moreover, EQN. 2 without 
the new term stil has (УХА ЭВ и, to which a finite 
Jower bound may apply for least setion. Classical electro- 
dynamics has beon well validated against experiments, s0 
the presence of the new term, (-C°/24. may not require any 
modification in the model of HONS. 17. 

10019] EQNS. 3-7 may lead to important predictions: (1) 
relativistic covariance; (2) classical fields (B and E) in terms 
of the usual classical potentials (A and db (3) classical wave 
equations for А, В, E, and Ф without use of a gauge 
condition; and (4) a scalarlongitdinal wave (SEW), com- 
posed of the scalar and Попала есле fields. Regard- 
ing item (3), the MCE theory may produce cancellation of 
Sot and -VC in the classical wave equations for Ф and A, 
thus eliminating the need for а gauge condition (and its 
айда incompleteness) in the classical electrodynamics. 
A necessary and sufficient condition for the SEW may be that 
11-0. The wave equation for a null magnetic field may be 
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shown as *B-yVic-0, which may imply that J-Vx as a 
result of the vector calculus identity, Y» Vi О. Here, к may 
уе а scalar function of space and time J for the SUW may 
be gradient driven and thus may be uniquely detectable, in 
contrast to classical waves that arise from а solenoidal 
current density (Ve). Moreover, the grdint-riven cur- 
rent density may correspond to а longitudinal E-field in 
гау conductive media, since E-o уко. 

10020] A wave equation for C may arise by use of It) 
оп EQN, 7, added to the divergence of FON. 6: 


The D'Alemberian may be represented by 7; Cy may be 
1 in the propagation medium (not necessarily vacuum). 
Use of C from FQN. 5 in EQN. В may yield an identity via 
the classical wave equations for Ф and A, and the vector 
calculus, identity for VeVxA-V(V.A)-WAO 1o give 
ЗЗР А уну A since B-O for the SLW. Charge conservation 
тау give zero on the right-hand side (RHS) of EQN. 8: 
19021] EON. 9 may provide wave-like solutions, with the 
lowest-order form ina spherically symmetric geometry at a 
distance ( СС, explfkr-un] The boundary condition, 

[o 
©су density may be (СЗ, yielding a constant energy, 
ааг (СОДИ), through a spherical boundary in arbitrary 
media. Classical electrodynamics may forbid a spherically 
symmetrie, transverse wave. This constraint may be absent 
"ander the MCE theory, Because the SLW may correspond о 
о gradion-drven current. The divergence theorem on EQN. 
$ may yield interface matching in the normal component 
суо Ci 


The subscripts in EQN. 10 may denote VC in medium 1 or 
medium 2, respectively. 

10022) The wave equation for Е may come from the curl 
of Farday’s law, use of V& from EQN. 6, and substitution 
for VE from EQN. 7 with cancellation ofthe terms УС! 
S- Grac. 


"ES a» 


EQN. 11 may represent the classical Bovave form. A time 
derivative of EQN. 11, and the use of classical charge 
conservation (Sp/ot--V-) may yield -AVIE 
Here, the over dot) may indicate partial ime derivative(s). 
B-0 forthe SLW may imply “B-nV-0 allowing use of 
the vector calculus identity, УУ х)-0-У(У°Л-У?Ь, giving 
У VP, which may imply 2 (ЕЛГЕ) 0. Linear electri- 
cal conductivity (6), 10E, then may give 3806-0. А 
Nery rapidly decaying, transient solution may arise by st 

ting the terms inside the parentheses to zero. giving E-Eexp 
(210), Here, E, may be he initial value of E 
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[0023] А second solution may use the nonransent form, 
РЕ ер јон) which yields: 


‘The lowest onder, outgoing. spherical wave may be, ЕЕ, 
exp бью where? represents the unit vector in the 
radial direction and represents the radial distance, As 
before, the ване waves energy, AR ЄК 2), may be 
constant through a spherical boundary of arbitrary radius 
and Efe» 0. Substitution of Е into EQN. 12 may 
yield ап equivalent form: 1-0. The SEW equations for Е 
and, J may be remarkable for several reasons. Find, the 
vector SUN equations for E and 1 may be fully captured in 
‘one wave-eguation for the scalar function (к). 2-0. This 
form may be obtained iom 77-0 by substitution of J-Vx. 
into the above identity, V/J-V/Vic N(V-- (УЗ) Sec- 
ood, these forms may be like *C-0 in EQN. 9. Thin, these 
‘equations may have zero on the RHS Tor propagation in 
conductive media. This lst result may arise from B-0 for 
the SLM, implying no back-electromagnetie field from D in 
Faraday's lw that in tum may give no (circulating) eddy 
currents. Consequently, the SEW тау not he subject lo the 
Skin effect in media with linear electrical conductivity 

10024) C. E, and J may interact via EQN. 6, which can be 
rewritten using JOE, and denying the clectrical conduc- 
Sy Si the magi par o he conie emit E 


Ете) 


‘Spherical waves may be assumed: Е-Е foxpro) and 
EG, expli dr-a), E, may represent ihe йе spase per- 
siti T may represent the frequency: А, с, and €, may 
represent wavelength, speed of light, and real рап of the 
Сдано constant in the propagation medium respectively. 
1S2 ado 2л. EQN 13 шу predict that CIE Mee ш 
а һов-соисй му medium (ae, 2-1), wil a phase 
it ofa beeen C and E, in the far field. This ratio may 
be ICI ;- CPC in а good conductor (ЄМ) with a 
ise si ал inthe би ald EQN. 13 may be consistent 
OS the ri for mnsverse magnat: and elect: lls, 
ПВР: C may have de same units he magnetie eh 
The energy balance equation for the MCE theory may be 
shew a 


10026] Use of the spherical wave forms for E and C in 
EQN. 14 with B-O and the ratio of (CIE,) from БОМ. 13 
тау yield an identity, 0-0; the same reso may arie for 
plane waves, thus explicitly verifying the no-skimetlect 
prediction, Table 1 shows the unique and testable features of 
the MCE theory, which predicts transmission and reception 
of the SI. 

[0026] The radiata SEW power (Pov) may be obtained, 
e.g, as follows. The antenna may be sor, linear monopole 
(ength-L) along the z-axis with a gradicnt-driven current 
density (J) that ie maximal at the feed point (z-0) and zer 
at the end (2-10 A and may be obtained from the retarded 
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potentials. E and C may be derived from ВОМ, 3 and 5. The 
тошо power may come fom the time-averape of the 
‘adil component of CE/ in EQN. 14. 


TABLE 1 
maker specie SW propery me 

ТУС = уимн шыу earl. БЫ 
РИ Е 

i миш и шысы thot гк 
тейле. 

шак matching ite іу {УО BQN. 10 
Sae Ее companies €. a sn SEW. FONE 11-17 
ода слу повара BONS, 1147 
SIUE ис ш силе moda owas Ex 


10027] Herc, the impedance of the propagation medium. 
may be Z-(iCY ^, which is 3767309 in fce space. Terms 
оп tbe order of (kr) and higher may be neglected, The 
resultant form for Parr may be shown as: 


19028] EQN. 15 may be obtained fom the classical, 
Tourded potentials for a graieatdriven current. Then, a 
Paradox arises, since C is a non-zero dynamical field, in 
Contrast to the assumption under which the classical, 
retarded potentials were obtained via the Lorenz gauge 
(C0). The paradox may be resolved by the MCE theory, 
‘which predicts explicitly that C is a dynamical Bed without 
а gauge assumption 
10029]. TIG. 1 illostetes a system 100 configured to trans- 
mit andlor receive scar longitudinal waves, in accordance 
‘with one or more implementations. Some implementations 
may include an Agilent Technologies ES071C network ana- 
уле (300 kil-20 GB). The transmitting and receiving 
‘tena may be identical, because the reciprocity theorem 
guarantees that the transmitter geometry can also act as a 
тоос, This simple layout isto facilitate experimental 
replication in any laboratory with he appropriate facilities 
and equipment. 
19030] FIG. 2A illustrates a cross-sectional view of a 
incar monopole antenna apparatus 200 configure to trans- 
mit andr receive scalar longitudinal waves, in accordance 
‘one or more implementations, The apparatus 200 may 
include а ner fist conductor 202, а tubular second con- 
ductor 204, an annular skin balun 206, andlor other com- 
ponent. The fist conductor 202 may extend from a core of 
coaxial cable. The second conductor 204 may extend from 
an outer conductor оГ а coaxial cable. The first conductor 
202 may be configured to operate as a linear monopole 
amenna st a first operating frequency. The second conductor 
204 may be coaxially aligned with the first conductor 202 
such that the first conductor 202 extends ош im a lint 
direction from within the second conductor 204, The skirt 
balun 206 may be disposed at an end of the second conduc- 
tor 204 from which the first conductor 202 extends, The 
balun 206 may have a luger diameter than the second 
conductor 204. The balun 206 may extend im a second 
direction opposite the first direction: The balun 206 may be 
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configured to cancel most or ай retum curent on an outer 
Surface of the second conductor during operation such that 
the fist conductor transmits or receives scalar-longitudinal 
‘waves, Some implementations of apparatus 200 may include 
‘tubular diclectric 208 coaxially disposed between he first 
conductor and the second conductor, the tubular dielectric 
extending out in the first direction ftom within the second 
Conductor a least part way up the first conductor. 

[0031] The configuration of apparatus 200 is for illustra- 
tive purposes and should not be viewed as limiting аз other 
configurations are contemplated and are within the scope of 
the disclosure. In some implementations, tbe length of the 
balun 206 extending in the second direction may be approxi 

mutely one fourth ofa wavelength corresponding to the first 
operating frequency. During operation an electrical current 
‘wave on the balun 206 may be approximately 180 degrees 
out of phase relative to an electrical current wave on the 
outer surface of the second conductor 204 adjacent to the 
balun thereby cancelling most or all of the return current on 
the outer surface of the second conductor. 

[0032] Attenuation of scalar longitdinal waves transmit 

Ted by the first conductor 202 may be inversely proportional 
to the square ofa distance from a center of the first conductor 
202 in free space, Scala-dongitdinal waves transmitted by 
the first conductor propagate through a conductive medium 
with substantially lower attenuation relative to a classical 
Skin-depih attenuation. The conductive medium may include 
а solid-copper Faraday box, Some implementations of appa- 

тиз 200 may include a solid-copper Faraday box (aot 
shown) enclosing the first conductor 202, the second con- 

uctor 204, and the balun 206, The Faraday box may be 
configured to block most or all transverse electromagnetic 
‘waves impinging the on Faraday Бох 

[0033] FIG. 2B shows contours of constant IEI for an 
electrodynamie simulation of а linear monopole antenna 
apparatus (se, e.g, FIG. 2A). A three-ħ-diameter ground- 

plane disk at the foed-point may give essentially the same IET 
©ошош in the transmitter-to-receiver direction, thus con- 
Timing the lingar monopolar, counter poise design of appa- 

ris 200 in PIG. 2А. 

10034] High frequency (8 ОНА) experiments may allow 
the use of an indoor, controlled test environment, Electro- 
dynamic simulations predict that the skirt balun 206 in FIG. 
2A attenuates the return curent on the outside of the coaxial 
cable (204) by 67.5 db, to make the antenna radiate like a 
monopole. Grounding to a single point may eliminate cur- 
‘ent loops Digital instramentation may allow accurate mea- 
Surement of field amplitudes and polarizations. The Irans- 
mitter-to-receiver distance may be accurately measured lo 
<1 mim. MCE theory may give radical predictions, requiring 
extraordinary evidence, as shown below. 

[0035] According to exemplary implementations, an 
antenna may be а linear, coaxial center conductor with the 
outer coaxial conductor electrically connected to the top of 
the skirt balun (se, е, FIGS. 24 and 2B), The currents on 
the coax center conductor and on the outside of the skirt 
balun may be both in +Z (positive vertical) direction 
forming a monopole radiation pattern. The skirt balun length 
(04) may cause а phase shift in the current Пом along the 
‘guided path fom the bosom (inside surface) of the outer 
balun conductor (07) to the top (inside surface) of the skirt 
balun (907) and back down the outer surface of the coax 
outer conductor o the end of the balun (180°). This 180°. 
phase shift may cause cancellation of the rerum current fow 
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along the outside of the outer coax conductor. Retum- 
Current attenuation may allow the monopole antenna to drow 
charge from the ground plane (lop of the skirt balun) and 
also may create à close match betwoen the antenna balun 
impedance (4976-10240) and the source (500). The meo 
sured retum Joss was -22 db for a single skirt balun (see, 
ов. FIGS. 2А and В) and 42 db fora double balun (not 
Shown), An exemplary monopole antenna may create an 
oscillating, gradientdriven current to crate the SLW. Sec- 
ond, the skirt balun may dramatically reduce the retum 
current 1o the source, so that essentially all of the electrical 
current goes into charging and discharging the antenna. The 
far field contours of constant Е may be mostly spherical on 
the receiver side бор of the diagram). The 80-4051 
coaxial cabling may use а solid, outer conductor to minimize 
Siray fields, The presence or absence of an outer insulating 
jacket may make no difference in the results of the electro- 
dynamic simulation. 
10036) The transmiting antenna may remain in a fixed 
location, while the receiving antenna may be moved to a 
ransmitier-to-receiver distance (9 in the horizontal plane. 
The source frequency may be В GHz, corresponding to a 
free-space wavelength, 2.75 em. This choice may allow 
free space measurements for r over many wavelengths in a 
well-controlled, laboratory test. The measurements may 
include: the value of r: and the signal attenuation (AB) 
‘between the transmitter and receiver. Repetitions of the test 
provide ап estimate of the statistical error. The measurement 
mess are saved to а database. 
[0037] FIGS. 3, 4, 5, and 6 show experimental results for 
Scalarlongtudinal wave attenuation under various condi 
tions. FIG. 3 shows the attenuation versus separation dis- 
tance (r) for two, facing, collinear SEW antennas inside an 
anechoic, Faraday chamber. Both antennas were enclosed by 
а cylindrical copper pipe with both ends of the copper pipe 
soldered to hemispherical, copper end caps. The outer con- 
uctor of the antennas coaxial cable was soldered toa hole 
in one end сар. The atenuation-versus-distance plots show 
the SEW propagating through both Faraday cages à 8 GH, 
The thickness of the two spherical caps corresponds to 2885 
skin depths, which should produce a classical attenuation of 
725064 db (down by в factor of 107777). The test mea- 
‘urement yielded an attenuation between -115 db at -2 em 
Separation 1o -137 db at r-30 cm. Extrapolating the straight 
Jine fit 1o a separation of 2 mm (where the landscaped 
antennas are barely separated) gives -79 db and -36 db 
(down by a factor of 107). The difference between the 
measured values and the classical estimate is -24,985 db, 
corresponding to »1249 onders of magnitude between 
амаас for classical waves and the measured attenuation 
for the SEW. 
10038] FIG. 4 shows the attenuation versus separation 
distance () for to, facing, collinear SLW antennas. The 
SEN on port-1 was surrounded by a cylindrical copper pipe 
hemispherical end caps as a Faraday cage: the SLW 
had no Faraday cage. Again, the апеть- 
“versus distance plots show clear evidence for the SLW 
propagating through the transmitters Faraday cage to/from 
{he por SLW antenna at В GHz 
10039] The same stenuation-verss-distance test was per- 
formed outside the Faraday-shielded anechoic chamber, on 
the ground for of an office building. One SI antenna had 
had no Faraday cage; the other SLW had a Faraday саре, as 
described above. FIG, $ shows representative results, hich 
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varied widely from replicate to replicate, due to irreproduc- 
ible factors (eg, image charges and image currents in 
surrounding conductors, consistent with classical electrody- 
namics). A key result is propagation of he SLW through the 
1442 skin depth of the Faraday box, which attenuates 
classical transverse waves to an undetectable level. 
I0040] FIG. 6 shows the attenuation versus separation 
distance (r) for wo, vertical SLW antennas at 8 GHz. The 
SLW antennas were bare (no Faraday cage around either the 
transmitter or receiver), and both were oriented vertically for 
comparison with the attenuation measurements for double- 
fn single-Faraday Boxed amenas, This test was performed 
outside the Fardayshiclisi ancehoic chamber, on the 
‘round loa of an office building, and consequently displays 
much variability due to searing and reflections Trom 
nearby conductors. The results ia FIGS. 3-5 provide clear 
evidence for a non-classical wave thut is not constrained by 
the classical skin ейеп. 
[0041] FIG. 7 illustrates а bifilar сой apparatus 700 con- 
figured to transmit and/or receive sealar-longitudinal waves, 
in accordance with one or more implementations, The 
apparatus 700 may include a bifilar coil formed in an 
altemating fashion of a first conductor 702 and a second 
conductor 704 such that a given fum of the сой that is made 
of he first conductor 702 is adjacent on either side to turns 
of the сой made of the second conducir 704. The first 
conductor 702 and the second conductor 704 may be con- 
ductively coupled such tha ап electrical curet in the coil 
"ill propagate in opposite directions in adjacent tums of the 
coil thereby canceling any magnetic field so that during 
operation the coil transmits or receives scalar-longitudinal 
waves, The сой may be configured to creste a gradient 
‘riven current, There may be Zero or approximately zero 
inductance associated with the coil as а result of magnetic 
field cancellation by couergoing electrical currents in 
adjacent turns of the сой, There may be zero or approx 
mately zero capacitance associated with the сой аз a result 
Of adjacent tum of the сой having te same or approxi- 
the same electrical charge density. Ап electrical 
proximately matches a source 
transmission of sclarongitudinl 


тейышке of the coi 


10042] The configuration of apparatus 700 is for illustra- 
"ive purposes and should not be viewed as limiting as other 
configurations are contemplated and are within the scope of 
te disclosure. In some implementations, е first conductor 
702 and the second conductor 704 may be conducive 
coupled proximate to the center of the coil. 1n some imple. 

mentations, the frst conductor 702 and the second conductor 
704 may be conductivity coupled proximate to an outer edge 
оге coil: Although shown in FIG. 7 as being spaced apart, 
їп exemplary implementations the first conductor 782 and 
the second conductor 704 may be tightly wound together to 
form the сой. In some implementations, the coil may be 
substantially planar. In some implementations, the сой is 
formed in а volumetrie shape ea sphere ог toroid), The 
fist conductor 702 and the second conducir 704 may 
include conducting wires, conducting ribbons, and/or other 
shapes of conducting materials. 

[0043] Anemation of sealar-longitdinal waves transmit- 
ted by the сой shown in FIG. 7 may be inversely propor. 

tional 1o the square of a distance from the center of the сой 
in five space Scilrlongitdinal waves ransmited hy the 
coil may propagate through a conductive medium with 
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substantially lower attenuation relative to a classical skin- 
depth tentation. The conductive medium may include а 
Solid-copper Faraday box. In some implementations, appa- 
alus 700 may include a solid copper Faraday box (ot 
shown) enclosing the сой. The Faraday box may be con- 
figured to block most or all transverse electromagnetic 
‘waves impinging on the Faraday box. 

[0044] According t some implementations, the coil 
shown in FIG. 7 may represent (in coss sectional view) of 
a three limensional accumulator of charge, when exch con- 
ductor is а fal, conductive sheet. The conductive sheet can 
be wound ino bia, helical pancake configuration, like'a 
modern. cylindrical, supercapacitor. However, unlike a 
supercapacitor, the apparatus 700 of FIG. 7 may allow 
continuous current flow though the coil windings over a 
broad range of frequencies. As one normally skilled in the 
эп will appreciate, other geometries are also possible for 
hrcedimensional (volumetric), wire-wound, charge accu- 
mulation, such as a sphere and toroid. The apparatus 700 of 
FIG. 7 may be scaled to higher (or lower frequencies by 
Timiting the total length of the conductor to 152. or more 
specifically L<}/100, Table 2 shows examples of the con- 
ductor lengths (L) versus frequency for free-space propaga- 


1048] Note that macroscale antennas (L23 cm) may 
iecur for frequencies Tess than or equal to 100 MI, 
meaning tat person normally skilled in the ап may build 
Such an antenna with the unaided eye. Microscale antennas 
G msl scm) may occur for frequencies in the range of 100 
Mz o 1 THz, meaning that a person normally skilled in the 
ап may need a microscope to build such am amenna. 
Nanoscale antennas (Lan) occur for frequencies of 21 
THz, meaning that a person normally skilled in the art may 
need an electron microscope (or equivalent) to build such an 
amenna. High frequencies (1 TH) may correspond, for 
example, to atomie transitions from a 18 1o а 28 orbital, 
Which are forbidden by classical quantum mechanics on the 
basis of classical electrodynamics, as discussed above. As 
опе normally skilled in the art can appreciate, analogous 
molecular. nuclear, and sub-atomic transitions, also exist 
Note farther that essentially al) transvers 

sion or reception may be eliminated by enclosing a SLW 
antenna (cg. apparatus 200 or apparatus 700) inside a 
Faraday cage or box (eg. a copper or aluminum casing not 
‘unlike that for a modem supercapocitor. 


TABLE 2 
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I0046] More complete elctrdynamics (MCE) may be 


important for several reasons. First, the МСЕ theory ma 
involve а radical revision of Maxwells equations with ane 
new term Set) in Gauss" law and one new term (VC) in 
“Amper’s law. These now terms may arise from (C24) 
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їп the Stueckelberg Lagrangian. Second, the MCE theory 
may give relativistic covariance; preservation of the fields 
(and E) in terms of the classical potentials (A and Ф); and 
the classical wave equations for A and Ф without a gange 
condition, Third, the MCE theory may predict new force 
temas in the MCE momentum balance equation that might 
explain “dark maner” as a placeholder for unexplained 
cosmological anractive fores, Fourth, new terms in the 
MCE energy balance (EQN. 15) may explain “dark energy” 
as a placeholder for unexplained repulsive cosmological 
forces, Filth, the MCE theory along with classical theory) 
‘may predic that a gradient -driven current produces à scalar- 
longitudinal photon, consisting of both scalar (C) and loa- 
замаа E-field components. This last prediction may make 
the SLW wave uniquely detectable via а gralientdriven 
current density in the novel antenna, distinct fom classical 
transverse photons that requie a circulating current 
(Vx120). The existence of dark matter and dark energy may 
signify that our physics understanding is incomplete, likely 
тей a new idea as profound as general relativity. 
Sealarlongitudinal ауе photons may be that new idea, ак 
validated by our experimental results. 

10047) In some implementations, system 100 (see FIG. 1) 
may be configured for providing а computational simulator 
based on scalar-Jongitudinal waves. The system 100 may 
include one or more hardware processors (not depicted) 
configured by machine-readable instructions. The machine- 
readable instructions may include a simulation component, 
4 classical transverse electromagnetic wave component, à 
Scalar longitudinal wave component, an evaluation compo- 
nent, an optimization component. andor other componens 
"The simulation component may be configured to provide a 
computerized physical simulation environment 1a which 
electromagnetic simulations of an antenna or device are 
performed. In some implementations, the computerized 
Physical simulation environment may include а reflector 
added tothe antenna ог device to form в directed beam for 
transmission andar reception of seslrongitudinal waves 
The classical transverse electromagnetic wave component 
may be configured to provide simulated classical transverse 
‘electromagnetic waves that are received or transite inthe 
lecromaenctic simulation of the antenna or device. The 
Sclarlongitdinal wave component may be configured to 
provide simulated scalar longitudinal waves. that are 
‘ceived or transmitted inthe electromagnetic simulations of 
the antenna or device. The evaluation component may be 
configured 1o evaluate characteristics of the antenna or 
device based оп information associated with simulated clas- 
sical transverse electromagnetic waves andor simulated 
Scala-longitudinal waves. The optimization component may 
be configured to optimize one or more characteristics of the 
amenna or device based on the evaluation of the character- 
isis 

[0048] А given processor may be configured to provide 
information processing capabilities in system 100. As such, 
the given processor may include one or more of a digital 
processor, an analog processor, а digital circuit designed 10 
Process information, an analog circuit designed to process 
information, а siate machine, andlor other mechanisms for 
‘electronically processing information. In some implementa- 
"ions, system 100 may include а plurality of processing 
units. These processing units may be physically located 
within the same device, or the given processor may represent 
processing functionality of a plurality of devices operating 
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in coordination. The given processor may be configured to 
execute machine-readable instructions include the simula- 
"ion component, the classical transverse electromagnetic 
‘wave component, the scalar-Jongitudinal wave component, 
the evaluation component, the optimization component, 
andlor other components of machine-readable instructions, 

Tho given processor may execute machine-readable instruc- 
tions by software: hardware; firmware; some combination of 
software, hardware, and/or firmware: andlor other mecha- 
nisms for configuring processing capabilities on the given 
processor, 

10049] Tt should be appreciated that the description of the 
functionality provided by the different machine-readable 
instruction components described herein is for illustrative 
purposes, and is not intended to be Timing, as any of the 
Machine readable instruction componens may provide 
‘more or less functionality than is described For example, 
one or more of he machine-readable instruction components 
may be eliminated, and some or all оГ its functionality may 
be provided by other ones ofthe machine-readable Ик 
tion components. As another example, the given processor 
may he configured to execute one or more additional 
‘machine-readable instruction components that may perform 
Some огай of the functionality attributed herein to one of the 
‘machine-readable instruction components, 

19050] The system 100 may include electronic storage (not 
depicted). The electronic storage may store machine-read- 

able instructions and/or other information. Electronic sior. 

ape may comprise non-transitory storage media that elec- 

‘wonically stores information. The electronic storage media 
of electronic storage may include one or both of system 
storage that is provided integrally (ie. substantially non- 

removable) with a physical computing platform and/or 
removable storage that is removably connectable toa physi- 

al computing platform via, for example, a роп (eg a USB 
port, a firewire роп, ete) ora drive (e.g. а disk drive, et). 
Electronic storage may include one or more of optically 
readable storage media (e, optical disks, ete), magneti- 
cally readable storage media (e.g, magnetic tape, magnetic 
hard drive, flappy drive, ct) electrical charge-based stor- 
age media (eg, EEPROM. RAM, e. solid siate storage 
media (eg. fash drive, ас), andor other electronically 
edible storage media. Electronie storage may include one 
‘of more viral storage resources (eg cloud storage, a 
Viral private network. andor other virtual storage 
mesures) Electronic storage may store software algo- 

rithms, information determined by processors, andlor other 
informasion that enables system 100 o funtion as described 
herein. 

[0051] FIG. 8 illustrates a method 800 for uüilizing scalar 

longitudinal waves, in accordance with опе ог more imple- 
mentations. The operations of method 800 presented below 
ме intended 1o be illustrative. Та some implementations, 
method 800 may be accomplished with one or more addi- 
tional operations not described, andlor without one or more 
ofthe operations discussed. Additionally the order in which 
{he operations of method 800 are illustrated in FIG. В and 
described below is no intended to be limiting. 

19082] In some implementations, one or more operations 
‘of method 800 may be implemented in one or more pro- 
cessing devices (e.g, digital processor, an analog proces- 

Sor, а digital circuit designed to proces information, an 
analog circuit designed 1o process information, a state 
machine, andlor other mechanisms for electronically pro- 
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cessing information). The one or more processing devices 
"may include one or more devices executing some or all of 
the operations of method 890 in response 10 instructions 
stored electronically on an electron storage medium. The 
опе or more processing devices may include one or more 
devices configured through hardware, firmware, and/or soft- 
ware to be specifically designed for execution lane or more 
of the operations of method 8M. 
10053] "At an operation #02, a first apparatus or a second 
apparatus configured to transmit andlor receive scalar-lon- 
final waves may be obtained. The first apparatus (see, 
©. apparatus 200 of FIG. 2А) may include а linear first 
conductor, а tubular second conductor, and an annular skirt 
balun. The fist conductor may configured 10 epenie as a 
linear monopole antenna at а first operating frequency. The 
second conductor may be coaxially aligned with the first 
conductor such that the first conductor extends out in a first 
direction Tom within the second conductor The balun may 
disposed at an end of the second conductor from which the 
fist conductor extends. The balun may have а larger diam- 
er than the second conductor, The balun may extend in a. 
Second direction opposite the first direction. The balun may 
Be configured о cancel most or all return current on an outer 
surface of the second conductor during operation such that 
the first conductor transmits ог receives scslarlongitdinal 
waves, The second apparatus (see, ez, apparatus 700 of 
FIG, 7) may include a billar coil formed in an alternating 
fashion of a fest conductor and a second conductor such that 
а given turn of the сой that is made of the first conductor is 
adjacent on either side to turns of the coil made ofthe second 
conductor. The first conductor and the second conductor 
тау be conductively coupled such that an electrical current 
{inthe coil will propagate in opposite directions in adjacent 
turns ofthe oil thereby cancelling any magnetic field so that 
during operation the coil tsmits or receives scalar longi- 
tudinal waves. 
16084] At an operation 804, scalar:Jongitudinal waves 
тау be transmitted andlor received using the fist apparatus 
or ihe second apparatus in order to achieve a technical result 
Exemplary technical results are described herein but should 
not be viewed as limiting as other technical results involving 
Scalar-Jongitudinal waves are contemplated and are within 
the scope of the disclosure. 
10055] In some implementations, the technical result of 
method 800 may include communicating and/or sensing 
information underwater 
10056] 1n some implementations, the technical result of 
method 800 may include communicating and/or sensing 
information underground. 
10087] In some implementations, the technical result of 
method 800 may include enhancing (or de-enhancing) а 
decay rate of a radioactive material. (Dejenhancement of 
radio-active decay rates may be achieved because the 
заста Lagrangian density in EQN. 2 corresponds to now 
terms (involving C) ia the electrodyaamie Hamiltonian: 


на E umma A Uh 
eae aa pF 
10058] This MCE Hamihonian may modify tbe charged- 


Particle interactions via the SLW (ez. orbital electrons and 
nuclear protons in electron-capture decay, and bound elec 
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trons and protons in beta decay of neutrons). These new 
terms may modulate the nuclear barrier poteatial, causing 
<devay-rate variations in proportion to the SLW power 
Indeed. time-vansble radioactve-decay rates have been 
‘reported (typically 203%) in "H, Na, "CL “Ti, "Mn, 
Со, "Ke "Sr "Аң, V Ba, Cs, Eu, Eu, "Ra 
Ri, and “Pu, Typical periods in the decay rite шау 
include: one day, 120 year (solar rotation rate), one yea, 
and ~12 years (sunspot cycle), Classical low-energy nuclear 
theory is a collection of ad hoc models whose predictions 
cannot explain these observations. The sun isa sphere of 
charged particles (plasma) that is well-known to oscillate 
radially (breathing. mode) and im multipole modes. The 
oscillation amplitude of ions is much different from elec- 
trons, giving rise o a net radial curent density that crestes 
the SUV, which in turn may modulate the radioactive дес 
rate according to the new tems in EQN. 16. One specifie 
application is use of SLW power to enhance decay of 
radioactive fisson-waste products from a nuclear reactor, 
and isotopes of proliferation concern. 

19059] In some implementations, the technical result of 
method 800 may ince enhancing a fusion пие reaction to 
produce heat andlor electrical power. Classical methods and 
apparatus for controlled fusion typically involve maintain- 
ing a high enough fuel density (eg, deuterium and tritium) 
ata sufficient temperature (e.g, 100 million degrees K) for 
‘Tong enough time (ед. many seconds). EQN. 16 predicts 
modulation of the nuclear barrier potential. allowing fusion 
reactions at room temperature, Nuclear reactions could be 
enhanced directly (e.g. D, D eS W-»;Tie"eenergy) via 
coldfusion of D.O without intermediate steps (and core 
Spondingly complex infrastructure), 

10060) Existing electromogneticimulti-physies simulators 
use the classical version of Maxwell's equations. A specifie 
application ofthe MCE theory (EQNS. 1-17) may be а more 
‘complete simulator for detailed design ol antennas and other 
eleclricallclectronic devices that use SLW technology. 
10061) А specifie application of exemplary implementa- 
ions may include a focusing SLW antenna. The above t 
showed scattering and reflections of the SLW. This obser- 
‘ation is consistent with classical electrodynamics, which 
predicts scattering of electri fields Trom conductors due to 
Īmage-chargos and image сатова, This observation implies 
that MCE modifications of lectrodynamie simulators may 
be usod for development of SLW antennas) for focused 
transmission (and reception). Such antennas may reduce 
power, weight, and cost in practical applications. 

19862] 1n some implementations, the technical result of 
method 800 may include detecting scalar-longitvdinal 
waves emitted from a chemical-bond-breaking process. The 
‘hemical-bond-breaking may be caused by seismic activity 
associated with an earthquake, а file of a manmade 
Structure, andor other processes. Earthquake prediction has 
boen sought for decades, and typically may depend on 
quantitative measirement of underground motion and/or 
i-stck stress а tectonic plate boundaries. The seismic 
activity causes grinding of rock to powder, which may 
generale high voltages by molecular bond breaking. The 
Voltage corresponds to an ебало Held, which drives a 
current gradient, as the SLW driver. These signals occur well 
in advance of the slip events, and may allow prediction of 
the time and location of events with suitable SLW detection 
imaging. “Farthquake clouds" and electromagnetic precur- 
sors of seismic events have been reported Goophysicists 
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recenly discovered low-frequency toroidal oscillations with 
a period of 2 to 5 minutes: these low-frequency waves may 
se exited animal behavior prior t0 an earthquake. The 
peeling of tape is another example of bond breaking. The 
Specific applications may include passive detection predic 
iion of stetur failures of all Kinds, such as Bridges, 
buildings, critical equipment, and seismic activity. 
[0063]. In some implementations, the technical result of 
method 800 may include passive imaging of a living organ- 
ism based on grıdient-driven currents across cellular mem- 
branes, In some implementations, the technical result of 
method 800 may include transmission of scalar-longitudinal 
waves into а living organism o enhance health andor treat 
a disease via gradient-driven currents across cellular mem- 
branes. Generally speaking, living processes are driven by 
charged ion transport across the cell membranes. The ion 
transport is driven, in tim by concentration gradients in the 
mra- and extracellular media. This gradient-driven trans- 
роп of charged ions cremes a gradient-driven electrical 
current, which is the basis for SLW creation- Consequently, 
all living organisms create SLWs, which can be imaged by 
a phasedarray of receivers This now imaging modality may 
allow passive imaging of living organisms (including 
People) for research and disease diagnosis and treatment. A 
Опе who is normally skilled in the am can aprecis 
standard techniques may be used to conver variation in 
Jine-of-sght SLW amplitude into an image, not unlike a СТ 
scan. One application is passive imaging of live animals and 
‘humans (eg, brain, heart, lungs). Human electrophysiology 
has a typical frequency range of 0-5-1000 Hz. implying SLW 
might be efficacious in this frequency minge: 
10064) In some implementations, the technical result of 
method 800 may include imaging an object or a void. The 
‘method 800 may include providing a phesed-arry o scale 
Tongitudinal waves for the imaging: A phased атау of SLW 
receivers may passively image objects of interest or voids 
eg, underground tunnels, facilities, and pipelines) using 
the background solar SLW их for illumination: One spe- 
cific example is imaging of buildings” interiors, which 
‘Would be bathed in solar SLW. Detection of underground 
lea tests is рап of the nuclear test-ban исму verification. 
А clear explosion ejects concentric, radially-expanding 
shells of fast electrons (outer shell) and slower-moving 
positivesons (inner shell). These charged shells orm a 
Spherical capacitor with а radial E-field (graien-deven 
current), thus creating а SLW. The sun is a hot b 
and electrons (m the form of a plasma) that oscillates 
radially thus crating the SLW that then image solar storms 
for previcdowimitgation of adverse events (eg. power 
outages). More generally, the SLW may be used io creste 
three-dimension images (са, via binocular image) that sees 
through fog. clouds, dust, rain, and building fires during the 
Фу or night. Another application is astronomical imaging in 
the across the entire frequency specum. 
18065] In some implementations, the technical result of 
method 800 may inchde transmission andlor reception of 
scalarlongiudinal waves for radar imaging of am object 
andlor a void. The sun emits low-loss SEW, which may be 
used 1o form passive images of underwater objects via a 
phased array that looks upward fom the ocean or. An 
active, phasod-array (or synthetic-aperture) SLW-RADAR 
Tom ships, aircraft, and satellites may detect and identify 
underwater objects, underwater vehicles, underground tun- 
nels, pipelines, underground facilities, stealth aircraft under 
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adverse weather conditions, andlor other objects. The SLW 
Transmission may not need о be Timited to one frequency. 
The SLW transmission may be hyper-spectral (eg, MH to 
THz). A space-based implementation may use satellite 
arrays to transmit the SLW signal at many frequencies, 
receive the reflections in synthetie-aperture mode, and pro- 
coss the results onboard for realtime imaging SLW 
RADAR can be used for detection of improvised explosive 
devices (IEDs) on the battlefield. 

10086] SLW propagation through conductive media may 
include ionized plasma around u space vehicle that re-enters 
the carbs atmosphere. More specifically, SLW-RADAR 
may be used o characterize space vehicles that re-enter the 
ars atmosphere, while surrounded by a hot sheath of 
plasma. Classical (tansvers) electromagnetic waves cannot 
penetrate the plasma sheath 

10067] In some implementations, the technical result of 
‘method 800 may include reception of solar generated scalar- 
longitudinal waves to produce electrical power. The MCE 
theory may predict that а charged sphere, oscillating in a 
ballooning (monopolar) mode (expanding and contacting 
‘aly will radiate the БІЛА, The MCE theory may predict 
that higher-order (muhi-pole) oscillations will create the 
SEW. The sun is a very hot ball of charged particles 
(electrons and ions in the Form of a plasma) that undergoes 
such oscillations. Consequently, SEW power reaches the 
anh, gus эв sunlight docs. A specifie application may 
include conversion of solar SLW power int eleetrie power 
Toc (recharging batteries andlor powering electrical device, 
such as lestie vehicles could he replaced by power con- 
спол for the SLW, which is not limited by the skin effect. 
Harvesting ofthis solar power may be sealable vio advanced 
photovoltaics that convert the varihle-requency SLW to 
ict current, hen invert the DC power to stable 60 Hz 
iterating curent (for example). Ап extension of this 
approach is wireless SLW power transmission that could 
then be converted to usable electrical power. 

10068] А specific application of exemplary implements- 
tions may involve electrical power generation from solar 
SLWs, on the basis of new terms in the MCE momentum 
balance equation: 
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10069] Т may represent the Maxwell stress tensor. More 
specifically, electrical power may be generated hy charging 
2 at pte capacitor to give a karge, directed E-field. SLW 
emission from the sun may generate force variations across 
the capacitor plates via the term, (ЕСД) in FQN. 17, 
corresponding to a voltage to drive а power-producing 
curren. This power may be proportional to E (and therefore 
the capacitor voltage) andlor may be proportional to the 
атр: of the solar SLW emissions (C). The variable- 
frequency power may he rectified, and subsequently con- 
verted to altemating curent via an ета More specifi- 
‘cally, the sun is an oscillating sphere (monopolar antenna) of 
targad matter (plasma) that will produce SLW under the 
MCE theory, because the oscillation distance for ions is 
different than for electrons for various plasma waves, Бап 
is a spherical conductor (monopole amenna) that would 
receive the solar SLW emissions, and Would re-adiate them 
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(along with other planets, comets, asteroids). So, near: stellar 
regions are bathed in SEW omissions, day and night, allow- 
ing SLW power conversion to operate day and night, rain or 
shine. 
10070) The term (ЕСИ in BQN. 17 may be an additional 
term that forms a generalized Poynting vector, correspond- 
ing to the magnitude and direction of power density Irans- 
mission by the SLW. This new term may imply that SEW 
power can be ansmitted wirelessly over large distances in 
а directed fashion, for example to power satellites or aircraft 
from the ground, electrical power transmission, and 
advanced forms of (directed) beams. 
10071) MCE theory may predict new terms in electromag- 
netic momentum balance and power balance, EQNS. 14 and 
17. The lem СЫ may correspond to an increase (or 
decrease) in longitudinal clechvdymamie momentum in 
EQN. 17 along the direction of motion, with a concomitant 
decrease (increase) in electrical power per EQN. 14, This 
sign change may be important because longitudinal electro- 
dynamic power loss (or gain) may drive a corresponding 
Kinetic energy gain (loss) in the physically massive object 
that is emitting these waves. Consequently. ibe MCE theory 
у predict à propulsion mechanism without the use of 
Propellant mass, which i a severe constraint on all wans- 
portation systems. This mechanism may depend on adequate 
energy 1o create the SLW. The potential applications include 
all transportation modes оп land, sea, air, and space for 
propellantless propulsion. 
10072] MCE theory may predict a new term, CJ, in EQN. 
17. Emission of the SEW fom a physically massive object 
тау have at least two components: the longitudinal electric 
field (Е) and the scalar е (C). The electric field may 
induce an electrical current density () in any (ditam) 
conductive objecti its path, according to 1-06. The con- 
Somitan presence of he scalar field (С) may interact with 
this current to producta force (CJ) on the distant object. By 
use ofa phased атау of SEW emitters, the relative of phase 
OF E (and thus J) may be sid relative to the phase of C. 
The resultant force, CJ, may be adjusted o have a positive 
(repulsive) force ог a negative (tractive) force, commonly 
called a “tractor beam.” Potential applications may range 
from the nano- to macm-sciles оп any conductive object 
(eg, sub-atomic particles, molecules, Jiving cells, people, 
animals, vehicles, comets, asteroids, planets, stars, galaxies). 
10073) А mathematical theorem states that nonlinear quan- 
Tum systems can be used то solve the hardest, non-deter. 
‘nist, polynomial-time (NP-hard) problems in determin- 
"stie polynomial time. The Hamiltonian in EQN. 16 may be 
inherently nonlinear, and therefore may provide а path to 
construe! such а computer which would then enable the 
Solution of grand challenge class problems in a very finite 
time (minutes to hours, instead of years or more). 
10074) High-temperature superconductivity was (HTS) 
discovered in 1986. The highest critical temperature for HTS 
is 150K. However, the physical mechanism for HTS is one 
of the major unsolved problems in theoretical condensed 
matter physics, in part because the materials are very com- 
plex, multi-layered crystals. Moreover, this theoretic effort 
uses classical electrodynamic interactions in condensed mat 
ter, while the MCE theory may provide an explanation on 
the basis of gradient-driven currents between (or among) the 
crystal layers. The well-known London model of supercon- 
ductivity is not gauge invariant. Specifically, the London 
model Works only for the Coulomb gauge, У.А, Recent 
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experiments show evidence for а Higgs-like mode in two- 
dimensional superconductors, namely excess absorption of 
ТН; radiation. However, the Higaslike mode may not be an 
actual particle, but a collective quantum mode. The new 
Hamiltonian of EQN. 16 may include the SEW due to 
sradient-driven currents among the crystalline layers, as an 
explanation of HTS. Many commercial and military appli- 
lions exist, including sensitive magnetometers based on 
SQUIDS, fast digit circuits rapid single tex quantum tech- 
nology, maglev tains, MRI imaging, magnetic confinement 
fusion, magnetics in particle accelerators, mieroware fie, 
high sensitivity partiele detectors, nanowire single-photon 
detector, railguns and coilguns, cleric motors and generi- 
"ors, fault current limiters, and electrical power storage and 
10078] Recent research bas investigated à connection 
between the SLW, high-temperature superconductors, and 
gravity, Initial work placed а small, non-conducting, non 
magnetic mass (548 в) over a levitating, rotating, super- 
Conducting disk at 77 К: the mass weighed 005-0 39 les, 
depending on the disks rotation speed. Subsequent work 
used a mating, toroidal, current-carrying. superconducting 
disk at 00 K; mosses placed over the disk weighed 03-0. 
5% less initially and 19-2.1% less as he rotation speed was 
reduced. Further work used a superconducting electrode at 
40 K io generate discharges (10° amps at 1 MV with a 
trapped magnetic field of 1 T). The resultant focused beam 
propagated without noticeable attenuation through different 
materials and exerted a short repulsive force on small 
‘movable objects in proportion to their mas, independent of 
the sample's composition. More recent work used a super- 
conducting cathode a 50-70 K and з copper anode о cate 
discharges (10* amps at «2 MV) in low pressure gases. The 
discharge changed Trom a spark to a Pat glowing plasma at 
originated from the superconducting cathode a 2500 kV. A 
collimated, now-eletromagnetie "radiation pulse” propa- 
tated from the cathode, toward and beyond the anode, 
Apparently without atenuation, Recent work used this 
device to measure the scattering of laser light whose atem- 
ation lasted 34-48 ns and increased with discharge voltage 
up to 7% at 2 MV. The radiation-pulse propagation speed 
was measured by two piezoelectric crystals over 1211 m 
With atime delay of 6341 as, corresponding to 64 times the 
speed of Tight. Different targets (ballistic pendulums, pho- 
tons, piezoelectric crystals) are affected dillrenly by the 
‘dation pulse, possibly reacting fo beam components at 
dierent speeds. This approach may be the basis for a SLW 
laser 

19076] Spectrum allocation of the SLW may be important 
for grower data rates over less bandwidth, Examples for 
higher dato rates may be applied to the SLW, such as 
frequency hoppingrease, spread-spectrum_ technology, 
polarization, eode division, andor other examples. The SLW 
may be independent of TEM spectrum, effectively doubling 
he present transmission reception capacity. 

10077] Although ihe present technology has been 
described in derail for the purpose of ilusteation based on 
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‘what is curently considered to be the most practical and 
preferred implementations, i is to be understood that sich 
Фаай is solely for that purpose and that the technology is not 
Timited to the disclosed implementations, but, on the con- 
ыу, i intended to cover modifications and equivalent 
arrangements that are within the spirit and scope of the 
appended claims. For example, it is to be understood that the 
present technology contemplates that, to the extent posible, 
‘one or more features of any implementation ean be com- 
bined with one or more features of апу other implementa- 
1. А system for providing а computational simulator 
bused on scalar-longitudipal waves, te system comprising: 
‘one or more hardware processors configured by machine- 
readable instruction 10: 
provide a computerized physical simulation environ 
ment in which electromagnetic simulations of an 
enna or device are performed: 
provide simulated classical transverse electromagnetic 
waves that are received or transmitted inthe eee 
tromagnetic simulation of the antenna or device; 
provide simulated scalar-longitudinal waves that are 
received or transmitted in the electromagnetic sim 
ations of the antenna or device; 
evaluate characteristics of the antenna or device based 
^on information associated with simulated classical 
transverse electromagnetic waves andlor simulated 
scalar Jongitudinal waves; and 
‘optimize one or more characteristics of the antenna or 
device based on the evaluation of the characteristic. 
2. The system of claim 1, wherein the computerized 
physical simulation environment includes а reflector added 
fo the amenna or device to form a directed beam for 
transmission andar reception of sealar-ongitudinal waves, 
З А proces for allocating spectral frequencies of scalar 
longitudinal waves. the process comprising: 
allocating bands of spectral frequencies of sealar-longi- 
tudinal waves to one or more entities according to rules 
comprising: 
no entity shall transmit at frequencies reserved for radio 
"astronomy to avoid inlererence at radio telescopes: 
a given entity is allowed 1o transmit over open-spec- 
"rum bands so long as the given entity adheres to 
restrictions on transmission power and any other 
relevant constraints: 
only licensed entities of a given spectral frequency 
"and are allowed to transmit so long as individual 
ones of ihe consed entities of the given spectral 
frequency transmit in non-overlapping geographic 
regions; and 
oniy licensed entities of spectral frequency bands cor- 
responding to amateur radio frequencies are allowed 
to transit so Jong as the licensed entities of spectral 
frequency bands corresponding to amateur radio 
frequencies ше а listen-heforetalk contention-based 
Protocol 
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This paper reviews the current work in the field of Schumann resonances and discusses the topics 


f waveform and re 


Observations af the above 


1. Introduction 


‘The resonances in the spherical shell betw 
earth and ionosphere that are due to azimuthal wa 
have been considered in two recent survey papers 
[Galeje, 19а: Wait, 19644), This work contains 
experimental data as well as the required theory. 
‘The basic theory of the resonances has heen reviewed. 
by Wait [I964b] In the present su 
‘emphasis will be on correlation between. 
and available ih There will be 
analytical developments, but frequent references will 
be made to literatu 

Based on theoretical considerations, Schumann 
[1952a, b, 1957] postulated resonances of the earth 
eionosphere cavity. Koenig [1958, 1959, 1961] 
obtained the first experimental indication of S 

inces by observing noise waveforms in 

pul of a narrow band amplifier. 
Spectra of this noise were first obt 
Wagner [1900] Other measu 


|: Polk and Fitchen 
Balser and Wagner. 
артап and Jones 


et al. [1961, 1 
Stefani [19624] 
b, 1963]; Rycroft [1963] 


is discussed in a book by 
Raemer [1961a, b] с 


phere cavity due to li 
world, but the homogeneous sharp 
sphere model of Raemer introduces high losses, and he 
does not succeed in reproducing the spectral measure 
ments of Balser and Wagner [1960]. Galejs [1961a, b] 
uses an isotropic ionosphere model of exponentially 
increasing conductivity which is based on measured 
ог calculated characteristics of the lower ionosphere 


Vance frequencies 
"Rie spectra, urna nd seasonal changes uf power spectra. and variations af resonance frequencies 
Я wi coral eater ations 


JO factors, core derbi 


‘This model permits a close reproduction of the noise 
spectra measurements in the resonance region, and 
it also provides an agreement with measured 
attenuation rates [Ch and Macario, 195 
Jean et al., 1961]. 
Models of an anisotropie ionosphere are difficult to 
apply to the problem of earth-to-ionosphere с 
"sonances because of the variations of the magnetic 
field vector along the surface of the earth. The prop: 
n parameters ean be estimated in the presen 
of а horizontal magnetic field component from the 
work of Galejs and Row [1968] and of Galejs [1964]. 
‘The earth-to-ionosphere cavity resonances have been 
analyzed for a nonhomogeneous ionosphere in the 
presence of a radial (vertical) magnetic field by Thomp- 
son [1963] and Galejs [1965]. A thinsshell approxi 
mation of the ionosphere with a s ed radial 
magnetic field has been considered by Wait 9640), 


Some other work of Wait [1963a, b], although intended 
for a different frequency range, сап also be applied 
to the earth-to-ionosphere resonance problem in the 


presence of a radial magnetic field. 
Additional references are available in the compre 
hensive bibliography by Brock-Nannestad [1962]. 


2. Waveforms and Frequency Estimates 


recordings of atmosph 
or slow tail follows the 
transient [Hepburn 


signals 

initial VLF 
Piere 

Piere 


1953; 
1960]. 
noticeable by passing it through a band-pass filter. 
An example of a noise recording in the output of a 2 to 
30 cls band-pass iler [Lokken, 1964, private с 

e T 


1959; 


n] is s 
ie feld have 
taneously in Canada and in Antarctica. There is à 
correlation between the high intensity ELF noise bursts 
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observed at the various sites. А recording of one of 
the waveforms is shown in figure 2. The darkened 
areas indicate resonance frequencies around 8, 14. 
and 20 cfs. Noise waveforms in the 5 to 20 c/s band 
have been reported by Polk and Fitchen [1962] and 
Polk [1962]. Figure 3 shows sample recordings of 
the outputs of two coils the axes of which are oriented 
in the north to south (N-S) and east to west (E-W) 
Frequency of these waveforms has been 
ied by counting the cycles between the second 
markers shown on the records, The average h 

quency computed in this procedure should be higher 


Fick 3. Noise recording in the 5 to 20 cls band: 


than the resonance frequencies of a spectral analysis 
manant uva. [Galejs, 1962a, 1961a]. Noise recordings made simul. 

taneously in Germany and in Rhode Island have been 
reported by Keefe, Polk, and Koenig [1964] 


suman aN a 3. Resonance Frequencies and Q Factors 


3.1. Definitions 

A resonance frequency and 0 factor may be deter: 
mined from spectral measurements. Analytically it 
is also possible to compute the power speetrum of the 
noise waveform. However, it is more convenient to 
relate the resonance frequency and the Q factor to 
the analytically determined propagation parameters 
The radial electrical field due to the vertical dipole 
excitation ean be represented by 


Ting 1. Noise recording in the 2 to 30 cls and. 


ids sy +1) 
wehe sin vi 


P. cos 6) a 


where 
ми © 


For a wave that propagates in the spherical shell be- 
tween the earth and the ionosphere S is defined as the 
ratio of the complex wave number f to free space 
wave number КМ5 АХ). The real part of 5 can be 
Seen to be inversely proportional to the phase velocity, 
and the imaginary part of 5 is proportional to the at. 
tenuation constant. This parameter 5 is determined 
from solving the appropriate boundary value problem 


Zip ductus cwm ee 
СЕ dA model (Wait, 1962, © "The resonance 
z r d Сы seeds 
uu pecora rca otal whch 
E Ed ge 
rm р T T T fox тш) 
DU NE UM т D 


Meme 2. Recording ofthe nie waveform X af Westham Island, Typical values of ReS are 14 to 1.2 for frequencies in 
Lo the resonance region. 
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‘The cavity О may be determined as a ratio between 
the stored energy and energy loss per eyele or simply 
by the width of the resonance curves. Ае shown in 

he present problem the electrically 
differs f 
спешу Wa, and the Q definiti 


the 


Sum of the average stored energies We and Wa. This 
expression for Qis 

(ReSF +1 

Res Ins ө 


When considering only the magnetically stored energy 
Q is given by 


1 

9 Res TmS ® 
For a given set of propagation parameters this will 
give a lower O fiure than (0. This expression has 


been used in the past work of Galejs [1961a, 1962a, b. 


1964a}. Considering only the electrically stored 
energy gives 

© 
‘The last expression can also be derived from the con: 


cept of complex resonance frequencies [Wait, 19644] 
or by consi the halt-power band width of the 
resonance curve. All three Q definitions yield the 
results as ReS approaches unity, but they will 

nce frequency of the 


present calculation. 

Experimentally determined Q values that are esti 
mated from the half-power bandwidths of the reso- 
hance curves neglect the effects of adjacent resonances 
and of nearfield noise that will tend to add to the 
background level. Hence, the half-power level is 
estimated too low, the apparent half-power bandwidth 
is larger and the estimated. factor may be too low. 


3.2. Characteristics of the Boundary 


In the theoretical models that are advanced for ex 
lining the resonance frequencies and the Q-factor 
sasurements [Wait, 1962; Galejs, 1964a; Wait, 1964a] 
it is necessary to consider the boundary properties 
of the spherical shell 

In the frequency range of the resonances the dis 
placement currents of ground are negligible and the 
ground conductivity = 1079 to  mhom is much 
higher than the effective ionospheric conductivity 
ai that is estimated to be of the order of 1077 to 10-* 
mhofm. The ground conductivity o, may be assumed 
finite in the first approximation and only the iono- 
spherie properties require a detailed analysis. 

"The ionosphere acts as an anisotropic conductor 
and for a zdirected magnetic field its conductivity 


tensor is of the form 


о-о 0 
о aoj- a 
о 0 € 


Equations for computing the conductivity components 
are available in literature [Galejs, 1964a and b] and 
typical conductivity profiles are shown in figure 4 but 
some uncertainties still apply to such models [Van- 
Zandt, 1964]. The above computations consider the 
ion effects, but assume the operating frequency to be 
zero. These profiles can be further approximated by 
straight lines through the lower ionosphere in the 

ic plots of figure 4, which corresponds to 
height variation of the conductivity conr 
ponents. In a further simplification the anisotropy 
may be ignored (0, ). Even a simple one 
or two layer model can be assumed, such as shown in 
figure 5. These particular models have been used in 
past work by Raemer [1961а and b], Galejs [19624 
and b], and by Chapman and Jones [1964]. In the 
isotropic exponential model the conductivity is given 
by 


(ze) exp [820] ® 
where 2,760 km and the day and night models are 
characterized by 63X10" n and 
B=0.308 kı a (za) =6.5x 10 mho/m 


and = 044 km ively. 


| 


icon. Component of the tensor conductivity Е 
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FIGURE 5. Models of ionospheric conductirity 


3.3. Single Layer Ionosphere 


‘The single layer ionosphere model of Raemer [1961a 
and b] assumes the boundary height of the ionosphere 
to be constant, but the conductivity to change with 
frequency so as to obtain the correct resonant fre 
quencies. However, the resulting О factors are 
approximately two times lower than in measurements, 
‘The same dificulties are experienced with an jono- 
sphere model of eu nductivity, but frequency 
dependent boundary height. Similar results are 

red by Madden [1961] with a conductivity of 
8 10-* mho/m and the ionospheric boundary 
at h=80 km. The deficiencies of a single layer 
ionosphere model are less pronounced if it is attempted 
to achieve only а partial match of the resonant fre 
quencies, as seen from Wait [1964a]. However, 
the Q factors will be too low in particular at the higher 
resonance frequencies (f = 30 c/s). 

Compressibility effects of the ionosphere have been 
considered by Seshadri [1965b| using the model of a 
perfectly conducting flat earth and a sharply bounded 
homogeneous isotropic and lossless ionosphere. The 
compressibility of the ionosphere does not affect the 
wave propagation below it for frequencies in the range 
of Schumann resonances and in the ELF band. How. 
ever, the compressibility. should be considered for 
Naves that propagate inside the ionosphere [Seshadri, 
19654}, 


34. Two-Layer Ionosphere Models 


Twolayer models give more accurate values of the 
resonance frequencies and of cavity О or of the com: 
plex propagation parameter S. Twolayer and muli 
layer models have been discussed by Wait [1958, 
1962); Madden [1961]: Jean et al. [1961], and a par 
ticularly successful two-layer model has been con- 
structed by Chapman and Jones [1964a, b] This 
model, which is indicated in figure 5, has been applied 
in the frequency range of earth-to-lonosphere cavity 
resonances and also for frequencies up to | Кеја. 
Such models are usually derived by trial and error 
procedures and they are difficult to correlate with con: 
tinuous ionosphere profiles, such as shown in figure 4. 


3.8. Models of Continuously Varying Ionosphere 


The isotropic exponential model gives a reasonable 
approximation to the ionospheric conductivity versus 
height profile through the lower ionosphere layers, and 
the propagation parameters of the model can be deter- 
mined from closed form expressions of 

impedance [Galejs, 961a, 1962a, b. 1964а]. Caleu: 
ated resonance frequencies and Q factors that are 
based on (3), (4), and available values of 5 [Galejs, 
1962a] are listed in tables I and П. Calculations are 
based on daytime or day and nighttime ionosphere 
models. The О factors considered also the effects 
of cosmic ray ionization [Bourdeau et al, 1959] that 
give a nearly exponential conductivity versus height 
Variation as indicated by Galejs [19624]. Cosmic ray 
ionization decreases the effective О figures, in par 

lar for the lower frequencies. The calculated О values 
are still somewhat higher than those estimated from 
experimental data. 


(| bette 
Е 


Н 
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3.6. Magnetic Field Effects 


“The magnetic field effects for a homogeneous sharply 
bounded ionosphere model have been discussed by 
Wait [1962] im  quasilongitudinal approximation for 
а superimposed radial magnetic field and also for a 
transverse magnetic field (east-west or westeast propa 
gation along the magnetic equator. 

The propagation parameters have been determined 
by Galejs and Row [1961] and Galejs [I961a, 1961] 
in the presence of a horizontal magnetic field. These 
data provide an indication of propagation character 
istics of the waves near the magnetic equator, but 
they do mot apply directly te the earth-tonoaphere 
resonance problem, where the H vector is nearly hor 
zontal only over а small surface portion of the earth. 

"The earth ionosphere cavity resonance frequencies 
have been considered im the thesis of Thompson 
[1963] for a radial magnetic feld. He uses а multi 
layer ionosphere model that approximates the con. 
tinuous altitude variation of the ‘conductivity tensor 
‘The azimuthal field variation is expressed in terms of 
the Legendre polynomials P, (cos 0 for the nth mode, 
The wave equation has four different solutions for 
each ‘of the ionosphere layers, but it has 
Solutions for the space between the io 
the perfectly conducting ground surface 
tion of the problem and the resonance с 
the mode n are obtained after multiplying a sequence 
of 44 matrices, In these computations the displace 
ment currents of the ionosphere are neglected. The 
Computed resonance frequencies are im agreement 
With measurements, but the Q values are in the range 
of 15 to 20, with the exception of nig 
Solutions, where Q=7 to 10. The lowering of the 
nighttime O figures by the magnetic feld has been 
attributed to wave penetration through the ionosphere 
and to energy thus escaping from the earthionosphere 


cavity, 
Another solution te the problem of earth's 
ionosphere cavity resonance in the presence of 


a radial magnetie field is given by Galejs [1965] 
‘The azimuthal field variation is expressed in terms of 
the Legendre ons Py O), and the solution 
of the wave equation is set up so that the four solutions 
of the ionospheric layers where @ > wes degenerate 

two solutions for the lower ionospheric layers 
where — < wes and for free space. After comput- 

the surface impedance at the lower boundary of 
the ionosphere, the propagation parameters are deter 
ied from the solutions of the modal equation for TM 
modes, althought the coupling between TE and TM 
modes is considered in the processes of computing the 


Surface impedance, Only the vertically polarized TM 
modes are assumed to propagate below the ionosphere, 
Such assumptions have been justified for a single layer 
ionosphere model at higher frequencies [Wait 1962, р. 


269] and for а thin ionospheric shell also for fre: 
quencies im the resonance range [Wait, 190491. 

In the numerical caleulations the anisotropic 
ionosphere modele are those of figure 4 and further 
valeulations are made for ionosphere models which 


consider electrons and ions at am operating fre 
‘quency of 20 c/s, as indicated in figures 3 and 4 
of Gales [19645]. In the isotropie ionosphere 
models оъ remains unaltered, 0,709. and o:->0. 
The calculated resonance frequencies /, are listed in 
table Ш. The isotropie day or night models exhibit 
too high resonance frequencies, but the average for 
the anisotropic day or night models gives nearly 
vorreet results, although the first resonance occurs 
near 7.7 e/s. At night the various anisotropie models 
sive different results, while their results are nearly the 
Same for daytime or for the isotropic models. The 
calculated О factors are listed in table IV. At daytime 
the О factors are lowered slightly due to anisotropy. 
The losses are principally due to absorption in the 
lower D region where the collision frequencies are 
high and the magnetic field has only small effects. At 
nighttime the anisotropy reduces the 0 values dras: 

ally, and the ions have a considerable effect, For 
e isotropic models the energy remains below the 
ionosphere, the losses in the lower ionosphere are small 
and the Q values are high. For the anisotropic models 
some energy penetrates the ionosphere and escapes 
from the earth to ionosphere cavity. Hence the O 
figure is low. 


[ ЕЕ 
МЕ IEEE 


he previous calculations have assumed a constant 
radial magnetic field (S pole) all over the globe. А 
reversal of the static magnetic field (N pole) causes 
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negligible differences in the propagation parameters or 
їп the values of f, and Q. Hence a model using the 
average of the radial magnetic field may provide a 
first order estimate of the anisotropy effects, The 
present calculations assume the radial magnetic of the 
polar regions to be extended over the whole surface of. 
the globe and the anisotropy effects should be too 
pronounced. The analytical results are highly 
dependent on the detailed structure of the nighttime 
anisotropic ionosphere, and further studies of it may 
be in order. 


4. Source Distributions and Noise Spectra 


Most of the ELF energy is of terrestrial origin and is 
caused by thunderstorm activity, although there are 
some high latitude events of an apparent extra 
terrestrial origin, Such emissions of approximately 
800 els have been detected near Kiruna, Sweden 
[Egeland, 1964] and of 14 to 17 c/s on Kerguelen Island 
in the Southern part of the Indian Ocean [Gendrin and 
Stephant, 1964, private commu е 
Spectran recording of the signals re 
is shown in figure 6. The upper trace shows a normal 
signal with resonances near В, 14, 20, and 25 c/s. 
There is an additional signal of 14 to 17 c/s on the two 
lower traces. When neglecting the presence of such 
extraneous signals the terrestrial noise spectra can 
be calculated after estimating the dipole momer 

the sources and using propagation parameters th 
appropriate to the selected ionosphere model 
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Талк 6. Specran recordings of rise waveforms at Kerguelen 
Island. i 
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Кате 2. Estimated fighting fash spectrum, 


Raemer{1961a,b] has estimated the power spectrum 
of the dipole moment in a median lightning flash Ids (or 
the frst derivative of the electrostatic moment Mid) 
based on statistics of lightning strokes compiled by 
Williams [1959] 


Later work of Raemer [1963 private 
has lead to arevised estimate, "These 
spectra are shown in. Pierce [1963] has com- 
puted the magnitude of the frequency spectra of the 
second derivative d*M/de*, and Ryerolt [1963] has 
lated the frequency spectra of dM/dt usi 
Similar representation of the lightning moments, 
square of the frequeney speetrui 
[1963] is also indicated in figure 7 
An equivalent power spectrum for the dipole moment 
of terrestrial noise sources has been deduced by 
Harris and Tanner [1962] from the measurements of 
Balser and Wagner [1960] by estimating the complex 
propagation constant within this frequency range 
а “trial and error" approach. Harris and Tanner 
[1962] do not require an ionosphere model or ar 
knowledge of lightning waveforms and their stati 
for obtaining this equivalent power spectrum, 
‘After determining the source spectra and the propa 
gation parameters the power spectrum of the received 
noise may be computed from 


tio) |» w+) 
aki [v 3 | cosh Im ») cosa Re vj] 
{шылаш 


The 
omputed by Rycroft 


сій) =, 


_ sin [2 Re + 1) 060000 
Rev+ eo 


the v is given by (2) and where the sources are 

4 to be uniformly distributed in the 0 interval 

‘The derivation of (9) starts from (1) 

functions Р, cos 0) are replaced by 

jere are also equivalent 

spectral representations in terms of Legendre poly- 
nomials [Raemer, 1961a, b} 
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Fun & ELF Noise spectrum fective ionospheric. high 
stand ont 
PU 
Sot \ 
Fok 9. Nebe acum fir 8 05 72 


The noise spectrum of Raemer [I961b] has be 
It ing the observed noise spectra in 
un sharply bounded ionosphere model. 
spectrum is shown in figure 8 and is seen to exhibit 
sively damped higher resonance peaks. 
¢ exponential ionosphere model [Galejs, 1961b, 
1964a] produces a better agreement with meas 
res 9 and 10. In this work 
propagation is assumed to be uniform around the sur. 
face of the earth and the propagation parameters 
represent the average of day and night conditions. 
The sources are assumed to be uniformly distributed 
over the 9 interval indicated in the figures (9 is defined 
with respect to the observer). 


5. Diurnal and Seasonal Changes of 
Power Spectra 


[19623] have recorded diurnal 
ons of measured noise spectra. Their meas- 
urements of the diurnal variations of the power level 


танк 10. Noise spectrum for 47 8 128P, 


Figs 11, Diurnal variation of the resonance modes ров, 
Mass February 101 (weal electric feta, Chambon ta Foret 
(near Pari) July 1962 and at Team (Novas) Apr 1902 hor 
zontal тавтай feld) 


at the first three resonance frequencies are shown їп 
figure 11 together with similar measurements by 
Gendrin and Stefan [19624]. Diurnal variations of 
the fields near the two lower resonance frequencies 
have been measured at Kingston, R.L, by Polk, Huck, 
and Yu (1963, private communication] The maxi 
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‘mum signal intensity occurs between 1500 and 1800 
UT. In an amplitude versus time plot the signal peak 
is broader during summer than winter. Seasonal and 
diurnal variations of the noise power in the ELF fre- 
quency band below 35 c/s have been described by 
Wright [1963] without singling out the individual 
resonance modes. The measurements are made at 
Byrd Station, Antarctica (8075, 120°W) and show peak 
intensities near 1000 UT during spring and summer 
and near 2900 UT durin 
t gros е ch as the 
ONU EIS CE 
ice, may be explained qualitatively by noting areas 
of globe wi larly high thunderstorm activi 
and by measuring the polar angle 0 from these source 
regions to the observation point. The vertical elec 
tric field E, and the horizontal magnetic field Hy of 
the mode n exhibit the Ø dependence of 


E, ~ Palos) a» 
4 

Нь ~ до Picos). 
gp Lem an 


where P (cos 0) is a Legendre polynomial of the order 
л. A particular geographical region will contribute 
to the measured values of Er or He in the mode n if 
the right hand sides of (10) or (11) are sizeable for those 
values of 8. Such considerations have been reported 
by Balser and Wagner 19624] and Gendrin and 
Stefant [1902a]. 

More detailed calculations have been carried out by 
Abraham (1964, private communication: Galejs 1964a] 
‘who used available estimates of geographical distribu: 

ms of the noise sources and who calculated the day 
and night propagation effects after expressing the elds 
as а sum of recirculating azimuthal waves. 

In the expression for the electric field component 
Er of (D, the Legendre function is replaced by the 
leading term of its asymptotic expansion. The fune. 

on sin v is expanded into 


(in mtt aen 


a» 
which is valid fr Im v 0. Тык res 1а [bes 
thm 1964 private eommuniculen] 

wort) 
Мащь+ зїп Ө 


The first term of the summation represents a wave 
which has traveled the direct distance from the source 
to the observation point (9) plus n full cireles around 
the sphere (2n7), while experiencing a phase shift of 
(2/2) radians at each traversal of the source poin 

or its antipode. The other term of the summatio 
represents а wave which has traveled toward the ob- 
servation point across the antipode of the source 
(277—0) and has made furthermore n cireles around the 


sphere (Олт) and has also experienced a phase shift 
of (m/2) radians at each traversal of the source point 
or it antipode. This physical interpretation of (13) 
which ie equivalent 1o (1) for v const, permits a 
heuristic consideration of the v differences between the. 
day and night hemispheres. The multiplicative » fac 
Sala ont а эте аил 10 Ье coe 
Шам кай ess Пе ме barwain 
the day and igh sues, "The û factors of the ex 
mentials are replaced by integrals im order to 
eres picti 
front as it propagates in the @-drection with respect 
io the source. The amplitude changes at the day 
and night boundary can be also considered for each 
traveling wave by assuming that the energy ef the 
wave remains constant after passing the day and night 
boundary. This results in decreased amplitudes for 
the larger ionospheric height of the night hemisphere 
Tn the numerical work the surface cf the earth was 
subdivided into 10" cells. Each cell had а constant 
Surface density of noise sources but a variation was 
allowed from cell to сей. ‘The plots of thunderstorm 
days over the world were used to set relative values 
of lightning activity for each of the cells, by assuming 
that the distribution of squared dipole moment per 
шй area is directly proportional to the thunderstorm 
day plots according to the Handbook of Geophysics 
{1960}. The diurna, variations were accounted for 
multiplicative factor in terme of local time at 
{Williams, 1950]. The final. equation 
used in the spectrum calculations is similar to (9), 
although it is algebraically more involved [Abraham 


first three Schumann resonances have been computed 
using the exponential ionosphere model of figure 5 
and are shown in figure 12. The calculations have dis 
regarded the noise sources near the antipode where 
the usual asymptotic approximation of the Legendre 
Figure 12 shows a qu 

measurements of Balser and 
Wagner [1962a], that are shown in figure 11. 

‘An example of seasonal power variations is shown 
im figure 15. It indicates а decreased noise power 
pear the higher frequencies andlor during winter 

Based on measurements at one location of the earth 
it is also possible to predict the noise levels at other 
locations ‘using this procedure of noise spectrum 
calculations, The noise that is due to a worldwide 
distribution of thunderstorms depends on the fre- 
quency variation and also on the absolute value of 
the power spectrum of the mean dipole moment of 
the source дѓо, 0, ¢). The @ and ¢ dependence may 
be estimated from the thunderstorm frequency maps 


as was indicated before, which leaves the absolute 
value and the frequency dependence of iw) as an 
unknown. Assuming that glia) is the same for all 


noise sources, it may be determined by making the 
calculations to agree with measurements at one par. 
ticular location, This gives a uniquely determined 
noise distribution over the surface of the earth and 
the accuracy of this model can be checked by com- 
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але 12, Calculated diurnal variation of noise power at the 
peak ofthe resonance moder wintertime — Bostons, Mass 
H 


Calculated noise spectrum for local mon in northern 
hemisphere. 


— pem 
"uL m Y 
крс v 
| “Жш 


пан 


paring the calculations with measurements at other 
locations. In an example by DECO 
at Boulder, Colo., [Maxwe communi- 
cation] and by КСА at Lon Powers, 


1964, private comn J. were used to determine 
tio). The calculations by Abraham (1908, private 
Communication] based on these values of atio) have 
been compared with simultaneous measurements 
made in Malta and Alaska (Maxwell, 1963, private 
communication}. As seen Irom figure 14 the analytic 

ре with the measurements, but the 


higher predictions a 
silly be caused by s 
in the mounttins hear Boulder, Colo that would give 
Sania nails and a hese fr the fn 
region of the eanthionvaphere cavity resonances to 
Show that more significant noise level changes occur at 
ation leading to figures 12 through 14 
ihe day and night effects are considered most 
саен if the day and night boundary is located sym 
metrically with respec to source (ue, source at local 
moon oF midnight). For nonsymmetrical day and 
hight boundaries it ix dificult to estimate the eects 
of wave front distortion. When neglecting such distor. 
tions or assuming. propagation "strictly in ihe 8- 
direction), this method сап account for (0) variation 
Which may be caused by ionosphere parameter changez 
br by changes of the statie magnete feld along the 
Surface ofthe earth The aseymptotie expansion 
Pueoad) used in (13) or @) сап be modif 
source or its antipode [Abraham IX] 


6. Variations of Resonance Frequencies 


Diurnal frequency variations of the earth-ionosphere 
cavity modes have been reported by Balser and Wagner 


1051 


[192b]. Gendrin and Stefant [1963]. Ryeroft [1963] 
and by Chapman and Jones [1961b]. The resonance 
frequencies vary by about 0.2 to 03 cfs, but the 
changes are not simultaneous for the different modes; 
а low resonance frequency of one mode occurs simul 
taneously with a high frequency of a different mode. 


evna 15. Diurnal frequency variations measured by беп 
"nd Stefan 
Y 3 
ў 5 
Ficus 16, Dial Ленено variations теше by yen 


ie on carthioneypher cavity resonances 


A high altitude nuclear explosion has been shown to 
affect the carth-torionosphere cavity resonances by 

neously lowering all the resonance frequencies 
endrin and Stefant, 1962a and b; Balser and Wagner, 
1969] Tepley et al., [1963] noted also an increase of 
signal strength for observations near the conjugate 
point of the explosion. "The lowering of resonance 
requency chown in figure 17 has been attribute to 
worldwide lowering of the effective ionosphere in a 
model of a single layer isotropic ionosphere [Gendrin 
and Stefant, 1962]. The depression of the resonance 
frequency can be also explained by assuming an ex. 
ponential daytime ionosphere to be effective around 
the globe [Row, 1964, private communication}. Азап 
illustration the daytime resonance frequencies of 
table 1 compare with the measured resonance fre 
quencies of figure 17. There are VLF observations 
[Żmuda et al, 1963] that can be explained by a lower- 
ing (or increasing electron density) of the Deregion 
boundary. Brady et al, [1964] interpreted VLF di- 
tural phase shifts to show that some enhanced D. 
region ionization persists for several days following 
the event. 

"The lowering of the resonance frequency following 
nuclear explosion has been attributed by Chapman 
and Jones [1964a] in their two-layer ionosphere model 
solely to а decreasing conductivity of the E-region. 

After measuring a change of the resonance frequen- 
cies following а nuclear explosion, it is possible to 
advance simple ionosphere models for explaining а 
particular change. However, no attempt has been 
reported 10 predict resonance shifts for different 
nuclear yields and detonation altitudes. This rather 
complex problem requires a quantitative evaluation 
of the various nuclear mechanisms that may lead to 
ionosphere perturbations. If such information is 
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„ the computation of the resonance shifts 
is relatively simple. И would be also of interest to 

vestigate the effects of sudden ionosphere dis- 
turbanees (SID) and to discriminate between SID's 
and nuclear effects, 

The resonant frequency changes can be considered 
more accurately with nonuniform models of the propa- 
gation geometry. A perturbation method [Wait, 
10610] or numerical techniques [Madden and Thomp- 
son, 1964] have been used for solving such problems, 

Madden and Thompson [1964] compute the local 
surface impedance and propagation constant for a 
uniform eylindrical shell between the anisotropic 
ionosphere and the earth using matrix multiplication 
techniques. There is a smooth variation of the 
parameters between polar and equatorial regions 
and also between day and night hemispheres. These 
local surface impedances and propagation constants 
are assumed to characterize a spherical transmission 
Jine of nonuniform parameters. The resonance fre. 
quencies and О factors are computed numerically 
using а lumped parameter approximation of the two 
dimensional transmission line. This model has been 
applied to explain the diurnal frequency variations 
and also the frequency changes due fo a nuclear 
explosion. 


7. Areas of Future Work 


There are numerous observations of earth-iono- 
sphere cavity resonances and existing ionosphere and 
source models account for most observed chara 
teristics like the resonance frequency, О factors, 
shape of the noise spectra, and diurnal vat of 
the received power. 

Future work appears to be required in a systematic 
study of diurnal and seasonal amplitude and frequency 
variations of resonances. These changes should also 
be correlated with ionospheric disturbances, The 
parameters of the nighttime ionosphere require also 
а future clarification. The variations of the ionosphere 
parameters and the variations of the magnetic field 
vector along the surface of the earth should be іп. 
corporated in future calculations [Wait, 1964b; Mad. 
den and Thompson, 1964]. Much work remains to be 
done for assessing nuclear effects on the earth iono- 
sphere resonance and for discriminating between 
lower level nuclear and sudden ionospheric disturb 


‘The work of Sylvania reported in this paper has 
been supported principally by the Office of Naval 
Research under Contract Nonr 3185/00). 


8. Appendix. 0 Factors 


‘The basic definition of the О factor of a cavity with 


lossy walls is 


А [ [ ExH* -ds 


ва = 
OO EI ГЕ-Е+ а f f fH. Hdv 


where the surface integral is extended over the cavity 
walls and the volume integral covers the inside of the 
Cavity, The ground surface is assumed to be a perfect 
Gondor and E, is elated to Hat the ionospheric 

joundary by the surface impedance Z, as Ey Zall 
However Ey is assumed to be small relative to E, for 
vertically polarized waves. Equation (1%) is rewritten 


1 Reza +h sin ododð 5 
GOS Е нау sin edd ® 
эней, Га sin 040, ба 


7 ак ЛЕТЕТЬ sin Odi 


where a is the radius of earth, A is the ionosph 
height and where the cavity is assumed to be unifo 
‘or excitation by a radial electric dipole of mome 
dr the field component Er and Ha follow from (21), 
(60), and (62) of Galejs [1961a] as 


dde nn nd 
hoec 


Picos 0) 


an 


Idr 
Taha 


a 
Г] 


Palcos 0) (в 


D. 


min 1) vir). Substituting (17) and (18) 


09) 


where = Veo. From the approximate modal 
‘equation 
(20) 
it follows that 
2 Кеб Ins: e» 
Applying (21) and the resonance condition 
щи+1) = (koa Веб e» 
(19) simplifies to 
а Кеб ImS 
(Кеб +1 23 
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which was listed as (4). When considering the dif 
ferences of Er, Ha, Za, and h between the day and 
night hemispheres it follows that 


1 _ 2185 Пы, + Веб Im. 
@ (Кеб HI 
‘The form (5) or (6) is obtained by neglecting the E 


integral or H integral, and by doubling the value of 
the H integral or Æ integral in (14) 


eu 
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вт ABSTRACT 

The ambient broadband radio frequency field strength 

from broadcast stations is monitored (FIG. 4) by peri 

dic sampling (50,82) A warning indication is provided 

if the field strength drops significantly, Drops in such 

field strength have been correlated empirically with the 


asso 
Eo 


occurrence of seismic activity, usually several days 
later. Thus the indication serves as an early warning of 
an impending earthquake. In one preferred embodi- 
‘ment, broadband, horizontal, very long monopole 
antenna (40) was connected to a rectifying and smooth- 
ing circuit (FIG, 3) to provide а dc output proportional 
10 the ambient тЇ field. This voltage В digitized (50), and 
using a suitably-programmed computer (82), the digital 
version of the field strength signal is sampled once per 
minute (78). A cumulative or running average of the 
minute samples is calculated (80) and held. Once per 
hour the inest ranning average is stored (8) and а 
standard deviation (SD) of the last 24 hourly stored 
running averages is calculated (88) If the SD exceeds a 
predetermined value, 0.3 in one embodiment, an alarm 
is triggered (92), The use of the SD eliminates the effect 
of day-to-day changes in the amounts of the variations 
of the ambient field strength, due to changes in tides and 
other factors. Once per day the samples are written (96) 
to a permanent storage file and а continuous plot of the 
field strength is aiso made (14). Preferably the alarm is 
triggered only if another detector also provides an indi- 
cation (FIG. 6) thereby to eliminate the effect of ma- 
chine erro 
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‘SEISMIC WARNING SYSTEM USING RF ENERGY 
MONITOR 


BACKGROUND-FIELD OF INVENTION 5 


This invention relates to the prediction of the fagure 
occurrence of seismic activity, particularly to the ad- 
‘vance notification of earthquakes through the moni 

ing of ambient adio frequency (r energy. 


BACKGROUND—DESCRIPTION OF PRIOR 
ART 


Heretofore, insofar as we are aware, seismology, the. 
science of earthquakes, has not been able to make any 
near-term predictions of earthquakes. 

‘While scientists ave known that certain animals may 
have had some sort of advance knowledge of quakes, 
due to the fact that they exhibited peculiar behavior 
before quakes, and not at other times, this behavior has 
not been consistent nd reliable enough to be of practi- 20 
eal ше. 

Also, while scientists have also been able to predict 
‘thunderstorms in advance by monitoring the ambient 
electrostatic field (see, eg, U.S. Pat. No. 3611365 to 
Husbyorg and Scuka, 1968; 3,790,884 to Kohl, 1974; 
and 4095221 to Slocum, 1978), they have not been 
aware of any corresponding system for earthquake pre- 
diction: 

Scientists have been able actually to detect earth- 
quakes during their occurrence by monitoring air pres- 
sure variations (eg, ss described im US. Pat. No. 
4,126,203 to Miller, 1978) and by monitoring the earth's 
physical movement by seismographs but, again, science 
has not been aware of any system for short-term ad- 
vance detection or prediction of quakes. 

Due to the devastating effects of quakes to property, 
life, and limb, public and governmental authorities 
‘would derive great benefit from any system which 
‘could provide short-time advance notification of great 
earthquakes As it is now, except for aftershocks, which 40 
seismologists know will occur after any large quake, all 
{reat and small quakes occur without warning. Because 
people in the vicinity of such quakes are unprepared, 
they often are in places of great vulnerability, such as 
beside or inside collapsible buildings, so that severe and 
human injury usually occurs during a quake. Also, 
property itself is left vulnerable, e.g, by leaving auto- 
mobiles in or near collapsible buildings, leaving gas and 
electricity connected such that disruption of these facili- 
ties causes fires, and leaving other valuable property in 50 
vulnerable areas. If advance notification of a large 
‘quake could be provided to the public and civil authori- 
ties, people and valuable property could be evacuated 
and protected, thereby preventing deaths, injuries, and 
greatly reducing property damage. Further, advance 
notification of quakes would eliminate the severe psy- 
chological trauma which often affects large segments of 
the populace due to the surprise occurrence of quakes. 

OBJECTS AND ADVANTAGES 

Accordingly several objects and advantages of the 
invention are to provide a reliable and effective method 
of earthquake prediction, to provide a method of pre- 
‘venting death, injuries, and reducing property damage 
in earthquakes, and to provide a method of reducing the 6 
psychological trauma which often accompanies quakes 
due to their surprise occurrence, Additional objects are 
to provide such а system which is easy to use, economi- 
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2 
eal, reliable, and portable. Further objects will become. 
apparent from a consideration of the ensuing descrip 
tion, taken im conjunction with the accompanying 
drawings. 


BACKGROUND—THEORY OF INVENTION 


The following is а discussion of the background the- 
огу of the invention. While we believe it to be techni- 
cally accurate, we do not wish to be limited by this 
‘theory since the operability of the invention has been 
empirically verified, as will be apparent from the later 
discussion. 

‘We have recently worked work with the reception 
and utilization of broadband radio-frequency reception, 
for low-power utilization applications, as discussed 
in the copending application Ser. No. 06/539,223 of 
Joseph B. Tate, fled Oct 6, 1983. While doing this 
‘work, we have noted that the antenna’ output voltage 
fuctuated with time due to certain, known causes. 

First, we noted that the higher we placed an antenna 
above the ground, the the greater the output signal it 
provided. We have observed this by raising the physical 
height of an antenna and observing an increase in power 
‘output, and also by observing variations in the output of. 
а Плей antenna near a body of ocean water as a function 
of the tides: the antennas output was greatest at low 
tide and lowest at high tide. We believe that the the 
change in water level, which serves as a ground plane, 
effectively lowers or raises the height of the antenna 
above the ground. 

"We also noted that the antennas output was affected 
by solar flares to a limited extent; these caused the an- 
tenna to produce а higher output voltage during their 
‘occurrence. We believe this phenomena is caused by an 
increase in the level of ambient ionization due to the 
fares 

Further, we noted that ће antenna's output dropped 
at certain irregular times; at first we would not attribute 
элу cause to these drops. However investigation en- 
abled us to correlate these drops with the subsequent 
occurrence of seismic activity. We found that the mag- 
nitude of the drop was proportional to the size of the 
subsequent earthquake. 

Certain phenomena have been discovered to precede 
earthquakes. These include an anomalous uplift of the 
ground, changes in the electrical conductivity of rock, 
changes in the isotopic composition of deep well water, 
changes in the nature of small earthquake activity (e. 
‘bunching of small foreshocks), anomalous ground tt or 
strain changes, changes in physical properties, such as 
porosity, electrical conductivity, and elastic velocity in 
‘the hypocentral region. Earthquake, McGraw-Hill En- 
‘yclopedia of Science And Technology, 1960; Earth by 
Е Press, W. Н. Freeman & Со, 1974. 

‘Phenomena associated with rocks have attracted 
much recent attention. Wn. Brace of the Mass. Inst. of 
‘Technology has found that when rocks were squeezed 
ог compressed, just before they fractured, they tended 
to develop hairline cracks, swell or dilate (düatancy), 
become more porous and electrically conductive, and 
transmitted high frequency seismiclike waves more 
slowly. Two of Brace's former students, Amos Nur of 
‘Stanford University and Christopher Scholz of La- 
mont-Doherty furthered Brace work, connecting the 
папсу theory with seismic P-wave velocity shifts 
and rock resistivity changes as a precursor for earth- 
quakes. See. e.g., Brace, Orange, and Madden, J. Geo- 
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phys Res, 7002), 5669, 1965; A. Nur, Bull. Seis. Soe. of 
Amer, V 62, Nr. 5, pp. 1217-1222, 1972 Oct; Earth- 
quake by B. Walker, Time-Life Books, 1982. 

‘Based upon the above background, we have devel- 
oped а theory as to the cause of this drop in antenna 
Output as a precursor or predictor of earthquakes. We 
believe that before a quake occurrs, the pressure within 
"underground rock bodies temporarily increases greatly, 
causing the rocks to dilate and become conductive, in 
accordance with the works of Brace, Nur, and Scholz. 
This increase in conductivity effectively raises the 
ground plane, thereby causing the antennz's output to 
decrease temporarily 

"Thus before the occurrence of a quake, the under 
ground pressure increases greatly temporarily, causing 
Underground rock bodies to swell and become more 
conductive, thereby raising the ground plane, which in 
tum causes the voltaic output of nearby antennas to 
drop. 

‘We accordingly constructed an apparatus to automat 
ically monitor antenna output and provide a suitable 
indication if the output level dropped significantly. The 
indication was calibrated empirically after much experi- 
mentation so as to filter ouo the effects of solar- and 
idecaused variations. We did this by arranging the 
apparatus so that an output indication was provided 
only if the antenna output dropped a predetermined 
degree beyond its average level; we utilized statistical 
беги techniques to accomplish this. 


DRAWINGS 


FIG. 1 shows the front panel of а Seismic Early 
Warning (SEW) apparatus according to the invention, 

FIG. 2 is a plot of voltage (representing ambient rf 
level) v. time as measured by the apparatus of FIG. 1. 

FIG. 3 is a schematic diagram of an ambient power 
module circuit (used in the SEW apparatus) for produc- 
ing à DC output voltage proportional to the ambient rf 
energy 

FIG. 4is a block diagram of a computer in the appa- 
ratus of FIG. 1 

FIG. 5 is a flowchart which depicts the operation of 
the the SEW system. 

FIG. 6 is a flowchart which depicts the operation of 
an optional alarm trigger system useable with the SEW 
apparatus. 

FIG. 1—SEISMIC EARLY WARNING 
APPARATUS 

In accordance with the invention, a seismic early 
warming apparatus is provided as shown in FIG. 1. The 
apparatus consists of a housing containing a general 
purpose computer (not shown), а disc drive 10, an ans- 
log system comprising а microampere meter 12 ar- 
ranged to monitor direct current (which is proportional 
to the ambient sf energy), and a direct current strip 
chart recorder 14 arranged to provide a continuous 
indication of the current antenna output, which wil be 
called the ambient power level. A hexidecimal keypad 
16 is provided to enter data, such as time, for entering 
programs and changes and for operating the system 
according to preset codes. The time, date, and voltaic 
level of the antenna's output are continuously indicated 
by digital readouts 18, 20, and 22, respectively. A screen 
display 24 is provided to display graphic and alphamo- 
meric information of the current status of the apparatus 
and previous data records. 
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Lastly the apparatus includes four status indicating 
lamps, which preferably are LEDs (light-emitting di- 
odes) as follows: A green LED 26 indicates that the 
system is on and functioning normally. A yellow LED 
28 indicates that the sysiem has detected an event, 
namely the occurrence of 2 drop in ambient power 
below the preset level, which would be the prediction 
‘of an impending earthquake, A red LED 30 is provided 
as backup confirmation of the occurrence of the event; 
LED 30 is illuminated when a duplicate receiving sys 
tem also detects an event. A blue LED 32 indicates 
initiation of operation of an automatic telephone dialer 
within the system, which has been preprogrammed to 
dial a predetermined number and provide a warning in 
the event of an occurrence of an alarm condition. Lastly 
‘the apparatus includes а hard copy output port 33 for 
providing printed graphic and numeric outpats ofall 
system data. 

FIG. 2-AMBIENT RF LEVEL V. TIME BEFORE 
QUAKE 

FIG. 2 illustrates a reproduction of an actual plot of 
a voltage as a function of time, which voltage was pro- 
portional to the ambient RF (radio frequency) level, 
from the period from before to after a relatively large 
earthquake. This plot, which is typical of many we have 
observed before a quake, was made by deriving the 
voltage with а 30-meter, long-wire monopole antenna 
(aot shown) which was mounted horizontally and 
which extended over San Francisco (Richardson) Вау 
easterly from Sausalito, California, 9 meters above sea 
level. The antenna thus intercepted and converted to an 
RF voltage the ambient RF energy, mainly from local 
(San Francisco area) АМ radio stations. We rectified 
and filtered the output of the antenna using one-half of 
the circuit of FIG. 3 (described below) to provide a DC. 
voltage which was plotted on a conventional ink-on- 
paper plotter. Note that on the section of the chart for 
Apr 19 (1984), which begins at time 000 (midnight) and 
ends at 2440, the voltage or ambient RF power level at 
the antenna increased and fell and then increased 
sightly in the 24-hour period. This wavelike variation 
typically occurs on а daily basis and is caused by tides: 
the peaks occurring at low tide when the effective 
ground plane provided by the water drops and the 
troughs occurring at high tide when the ground plane 

‘On Apr. 20, from about 800 to about 12:00, a sharp 
and constantlevel dip in the ambient rf power oc- 
curred, as indicated. The magnitude of this pronounced. 
dip is far greater than the normal tide-caused variations, 
as js its beginning and ending slope 

‘Thereafter, from Apr. 20 to Apr. 23, the plot (not 
shown) continued unremarkably, albeit with a slight 
Variation from normal. 

"The same occurred on Apr. 24, with the plot actually 
being generally similar to a normal day. However at 
13:15 on Apr. 24, as indicated, a large, Richter magni- 
tude 60 quake occured near Hollister, Calif, about 340 
km away from the antenna. No change in the plot oc- 
curred at this time. 

Correlation of this quake with the plot's marked dip. 
of Apr. 20 was made by the repeated observation of 
dozens of similar dips and subsequent quakes. Pro- 
nounced dips were always followed by а quake several 
days later. Thus we have empirically established causal 
and theoretical connections between pronounced dips 
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of the type shown and the occurrence of subsequent 
Seismic activity. 


FIG. 3—AMBIENT POWER MODULE 


The circuit of FIG. 3 is used to convert the ambient 5 
RF energy to a direct voltage which can be used and 
handled by data processing equipment. Designated an 
ambient power module (APM), И is connected to an 
antenna 40, preferably a broadband monopole antenna 
Of the type described in the preceeding section. The 
distal end of the antenna is free and its proximal end is 
connected to the circuit via two capacitors Cpl and 
Са, each being in series with the signal line for cow- 
pling and each having а value of 047 microfarad. 
"Taking the left or negative side of the circuit first, it 
‘comprises two rectifiers (diodes) Dnt and Dn2 (INS 
type) and а Нет capacitor Cn2 (40 microfarads). Recti- 
fier Dri is connected in parallel to the signal path and. 
rectifier Dni is connected in series, in the wellknown 
voltage multiplier arrangement. Capacitor Cn is eon- 20 
nected in parallel across the output of the APM to 
smooth the rectified output. The right or positive side of 
the circuit is similar, except for the polarity of the di- 
ойе. 

n operation, ап RF voltage is developed across an- 
tenna 40; this voltage is voltage multiplied by the two 
rectifiers on each side of the circuit, The resultant direct 
voltages are smoothed or filtered by capacitors Cal and 
Cp? and are supplied to output terminals 42 and %4. A 
positive version of this direct voltage is plotted in FIG. 
2, as described above, 


FIG. 4—BLOCK DIAGRAM OF COMPUTER 


А computer for performing the monitoring and alarm зу 
fonctions of the invention and which is provided within 
the apparatus of FIG. 1 is shown in FIG. 4. The com- 
puter receives the positive voltage from the APM (FIG. 

3) and processes this, providing an alarm if the voltage 
dips a predetermined amount from its recent average 4p 
value. 

"The computer comprises an analog to digital con- 
verter (ADC) 50 which is arranged to convert the posi- 
tive DC voltage from the AAPM to digital form, pref. 
erably in the form of а parallel signal at the output of 45 
ADC 50. The digitized voltage from ADC 50 is sup- 
plied to а central processing unit 52, which is a type 
68000 microprocessor or computer on a chip. CPU 52 
and ADC 80 are clocked by a clock 54 in conventional 
fashion. 

CPU 52 operates on instructions from а program 
contained im am electicallyprogrammed read only 
memory (EPROM), the program being listed later. 
CPU 52 temporarily stores data in a read and write 
memory (RAM) 58. CPU 52 also supplies output data to 
display screen 24, dise drive 10, and hard-copy printer 
267 each of which was already described in conjunction 
‘with FIG. 1. 

СРО 52 can receive input data manually from hex- 
‘decimal keypad 16 Gee FIG. 1) via a keyboard encoder. 
©. 
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CPU 52 can supply an alarm output toa radio trans- 
miter or automatic telephone dialer 62 via a modem 
(modulator demodulator) 68 for connecting the CPU to 
ıa phone (not shown). 

‘As also indicated in FIG. & the negative output of the 
AAPM of FIG. 3 is connected to ammeter 12 and chart 
recorder M. 
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FIG. SCFLOWCHART OF SEISMIC EARLY 
WARNING SYSTEM 


In operation, the system of FIG. 4 operates under 
control of the program in EPROM 56 in accordance 
with the flowchart of FIG. 5 as follows: 

Startup: Blocks 70 and 72: An initialization and start- 
up sequence is first initiated when the machine is turned 
‘on, as indicated by block 70; this sets all registers and 
counters to zero. The time and data are then set manu- 
ally (using EPROM 56) as indicated by block 72. 

‘Clock Reading: Blocks 74 and 76: Next, under auto- 
matic program control, the machine reads the elapsed 
time on йз clock display register, as indicated by block 
74. If the "seconde" register does not indicate the num- 
‘ber one (#1), the machine continues to read the clock, 
эв indicated by the "no" output of decision block 76. 

Minute Sample: Block 78: When second #1 
asit will once per minute, the decision in block 76 will 
be yes" so that the machine will ake one sample of the 
rectified, smoothed, and digitized version of the anten- 
ma's output, Le, the output of ADC 50 of FIG. 4, as 
indicated in block 78, This sample will be taken once 
per minute, Le, whenever second #1 is displayed 

Running Average: Block 80: Next, as indicated by 
block 80, a running average of the samples taken in 
block 78 is calculated. This s done by accumulating the 
samples to keep a running total of their values, counting 
the number of samples accumulated, and dividing the 
running total by the latest number of samples each time 
а new sample is taken. 

Store Hourly Average: Blocks 82 and 84: Next, as 
indicated in block 82, a test is made to see if the time 
display register indicates that minute number one (#1) 
has come up. If not the decision is "no" and the clock 
is read again block 24) 1 the decision В “yes”, as it will 
be once per hour, the running average in the accumula- 
‘or will be stored (block 84) and the accumulator will be 
cleared or reset to zero. 

One Day Test: Block 86 (“No” decision) and Block 
94: Next the machine makes a test to see if 24 hours have 
passed. If not, the machine will not be able to make any 
Valid statistical determinations. Thus it must run at least 
24 hours before being operative. Assuming the decision 
in block 86 is negative (24 hours have not yet elapsed) 
another test is made (block 94) to se if hour zero is 
indicated, which will occur once per day. If hour zero 
is not indicated, (decision in block 98 is negative), the 
clock will be read again (block 74) in the usual loop, 

Calculate SD: Block 86 ("Yes") and Block 88: If a full 
day has elapsed, so that valid statistics can be calculated 
Cyes” from block 86), the standard deviation (SD) of 
"he last 24 hourly averages is calculated, as indicated in 
block 88. This is done once per hour. The calculation is 
made using the usual SD formula 


SDDEV=SQR m6.) 


where SDDEV=SD; БО = ће square root; sum=the 
sum of хе individual hourly averages, X =the mean 
ofthe hourly averages; and nthe number of individual 
hourly averages. Essentially the SD is calculated by 
taking the mean of all of the hourly averages, taking the 
difference or deviation of each hourly average from the 
‘mean, squaring each deviation, taking the mean of the 
squared deviations, and then taking the square root of 
the mean of the squared deviations. 
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Evaluate SD: Block 90: The SD is then evaluated to 
see if it is greater than 03. This value has been empiri- 
cally determined to be the level at which a the present 
apparatus will provide a reasonably positive indication 
that an earthquake will occur, while neglecting the 5 
effects of non-teitmic-eaused variations. If the SD is les 
than 03, (a "no" outpat from block 90), this indicates 
that the last hourly average was not greatly different 
from the average of the last 24 hourly samples, so that 
о alarm need be indicated. Le, the antenna’s output 10 
did not drop significantly to indicate an impending 
‘earthquake, Thereupon the program moves to block 94, 
Where à test is made for the existence of hour zero, эв 
described. If, however the SD exceds 03 ("yes” output 
of block 0) this indicates hat the antennas output has 15 
dropped significantly so as to affect the last hourly 
average, thereby to indicate an impending earthquake. 

‘Alarm: Block 92: In response to the Yes output of 
block 92, an alarm is triggered (block 94). The alarm 
may be a bell, the dialing of a telephone to a location 
where personnel are present if the apparatus is placed at 
ıa remote or non-manned location, or the initiation of the 
further program of the Flowchart of FIG. 6, the alarm 
trigger sequence. To eliminate the possibility of equi 
ment failure and to provide confirmation from another 
apparatus at another locaton, we prefer to provide an 
alarm only upon confirmation from another apparatus, 
as discussed in the description of FIG. 6 below. 

Make Record: Block 94 ("Yes") and Block 96: If hour 
zero is being displayed when the operation of block 94 
is performed, which occurs once per day at midnight, 
the operation of block 96 will be performed, ie, the 
data in the registers will be stored to disc to create a 
permanent record and the registers will be cleared to 
create new data for the next day. However the previous 
24 hourly averages are still stored at all times so that a 
valid SD can be calculated and tested every hour. After 
the operation of block 96, the clock is read again in 
accordance with the regular program (block 74) 


FIG. 6CALARM TRIGGER FLOWCHART 

‘The sequence of FIG. 6 is performed when the alarm 
is triggered in block 92 of FIG. 8 as an optional, but 
preferred backup confirmation of an impending earth- 
Quake. The operations in the backup confirmation sys- 
tem will be described briefly. 

Beginning with blocks 100 and 102, the system is 
continually tested (hourly for the occurrence of a SD 
of the hourly averages of greater than 03. If the SD is 
greater than 03, the alert indicator (28 of FIG. 1) is 
{tiggered (block 104) and the program initiates a test 
(Glock 106) to see if a backup apparatus (not shown) is 
present. If so (yes output of block 106) the backup appa- 
tus is also checked (blocks 108 and 110). If the backup 35 
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does not indicate an excess SD, the indicators are reset 
to normal (block 112) but if backup confirmation is 
received, the alarm indicator (30 of FIG. 1) is triggered 
per block 116 and a preprogrammed telephone number. 
i dialed and indicator 32 is ht (block 118). 

‘After the alarm condition is manually checked and 
the system is reset, the output of block 120 will be a 
yes" and the system will be reset to normal (block 
332) If a valid alarm condition is indicated and con- 
firmed, civil authorities wil have time (usually several 
days) to notify the populace, evacuate the area, or take 
any other needed precautions, depending on the size of 
the impending quake as indicated by the size of the 
standard deviation, 

PROGRAMS: 

‘The attached computer programs will perform the 
calculations and operations above described. These 
programs are writen in the BASIC programming lan- 
guage. Program “RECVOLT.AL” runs continuously 
and writes the information to disc every 24 hours. Pro- 
gram "GRASTAT."" is manually run; it reads data 
from the disc and plots it on the screen or printer, as 
desired. 

"While the above description contains many specifics- 
tions, these should not be construed as limitations on the 
scope of the invention, but merely as an exemplification 
‘of one preferred embodiment thereof. Many other vari- 
ations are possible. For example, the programming lan- 
‘guage can be changed, or the calculations and opera- 
tions can be performed with hard-wired conventional 
circuitry in lieu of a programmed computer. More than 
two corroboration receivers can be used, and these can 
be placed at various locations. In lieu of testing the 
antennas output reception of the area's AM stations, a 
special, deciated transmitter with а special, dedicated 
frequency and a specally-tuned matching receiver can 
be used to avoid depedence on stations which are not 
"under the control of the earthquake prediction system 
amd its personnel. The transmitter and the receiver 
should be spaced apart geographically, preferably by at 
east several km, so that the ground plane conduction 
phenemon can operate. Also the transmitted signal can 
Беа specally-coded or modulated signal, or it сап be an 
auxiliary signal of a regular transmitter, eg, a SSB or 
SCA signal, together with a matching receiver. In lieu 
‘off test for an excess SD, the apparatus can be arranged 
to test for a predetermined drop in the value of the 
antenna output from its immediately previous value or 
its average value over a predetermined period, such as 
эп hour or day, or for a drop having greater than а 
predetermined slope. Accordingly the full scope of the 
Invention shouldbe determined by the appended claims 
and their legal equivalents, and not by the examples 
given. 
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1218 IF SEC=6@ THEN 1228 

1213 IF MINei AND ЗЕС=1 RND HO>24 THEN GOTO 15000 

1215 GOTO 1238 

1220 WINeINT ВЕСИ 4MIN 

1225 5ЕС=5ЕС-Єйз IHT? SEC Ива 9 

1238 IF MIND=60 THEN 1248 

1249 HOURSSINTC MTN 60 HOURS 

1245 WINSHIN-GDRCINTC MINE) > 

1252 ТЕ HOURS>23 THEN HOURS=<0 

1255 GOTO 1955 

1960 7 INTOURS «0.92; 
1262 7 "LINET262" 

1865 TIMESPEEK( 18 X2SEF2SE4PEEKC 19256+PFEKC РӘ 
1278 ТНЕЕТТМЕ-ВЛАЗААЙС INTE ПМЕ Sap OY 

1275 POKE 18, INTCTINE/< 2564256) 


ET THE TIMERS: INPUT ois 


INTCHINeG. 55," INT SEDH0, 5 GOTO 1055 
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1280 TIMESTIME-C258#256 INTC TIME 2864256) 

1225 FOKE 19, INTCTIME/256) 

1298 TIMESTINE-286x¢ INTC TIMEX2S6 >) 

1295 IF HOURS>2% THEN H=a:M=a:8=9-COTO 1015 

1300 GOTO 1955 

2020 REM EX RRXSAMELE ROUTINE EERE 

E 

2828 LET vepeskc eoe 

2050 ТЕ 1040 THEN POSITION 1,1427 "VOLTAGE BELOM RANGECLESS THAN 1.8.0" 

2035 IF УСЗ THEN POSITION 1, 1017 "VOLTAGE ABOVE RRMGECREOVE 7V" 


2049 TF -5171,85 
2045 IF 502202 THEN LET а $ 
Besa IF 0228622 THEN LET 12542.25 
2655 IF 016028 THEN LET 11250215 


Beca IF 3513016 THEN LET 
2865 IF 5011413 THEN LET Ve 13-2980, 
Bova IF K>10¢11 THEN LET УС 11X8. 
2075 ТЕ X55610 THEN LET V=c 18-58. 1543.25, 
2028 ТЕ CIR quas 9274.35 
2885 IF X68 THEN LET усе. 

2098 IF 00346 THEN LET aces 
2055 POKE 77.0 

зада COSUB 18200 

3500 Just 

3918 AVG=C fev d7 

3512 LET Rene 

3528 T "SAMPLE Wil" RIN AVG "IRVGIMS:DS 
3600 HC HOURS env 

3618 IF MINOS THEN 1055 

3612 HALC 25 AVG 

3613 FOR Te TO 24 HALE LosHALCT+L9:NEXT 1 

3615 IF Misa THEN =: НО=НО+1 

3é25 Jeo 

A820 ТЕ HOURSOG THEN 1095 

4248 REM KEEK 

4250 РЕМ Xx CREATE FIIENBHE-DISIDRITE LOCO E хек 
4052 REM на 

4053 FOR 058 TO 23: HRC =H D 
4055 DATES’ LEM DATES +1 otis 
4055 DATES LEN DATES #1 

4859 OPEN VL, 8,0. DRTES 
4865 FOR 058 TO 23 
4972 HAR=HRRC O) : 

4072 PRINT #1 НАР:НЕХТ 0 

4975 CLOSE #1 

заза DATE=" 

Бада БЕМ FEEFEEDATE ROLLOVEREEX EN Y 

Sete IF K=4 QR Kes OR Ke3 OR Keli TEM Рияхеза.СПТО 5825 
5015 ТР К=2 THEN DMAK=28:GOTO 5025, 

Фаза Отау: 

5028 DaVALCOs> 

5990 DeDei 

5835 IF DIONEX THEN D=1 READ MsıK=K+1 

5040 DeesTR RCO? 

3258 GOTO 1055 

18680 DATA D: JAN, ,D FEB, ,D- MAR. ,D:RER. DRY, 
DENOV. DDE. 

joata DATA РЕБ 

12008 РЕМ READ OUT ROUTINEHERENEKE 

12019 ? "DO YOU НАНТ ТО READ FILE? 

12822 INPUT 88 

12898 IF Ёз="ҮЕЗ" THEN 
12840 7 "у GRAPHICS 0\7 
12850 INPUT 28 

12055 GDSUB 13000 

12096 PLOT 29.75 

12057 7 78 

12069 OPEN #1, 4.0. 2% 


NEXT о 


D: JUN. D JUL. DRUG. ,D SEP. 0:07. 


сото 12040 
ENTER FILE SPEC РЕН 


12050 INPUT #1 HAR 2 
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13 м 
12098 LET Y=75-148CHAR-2):Y=INTCY> 
12106 IF HAC? THEN Y-75 
12120 DRAUTO X, NEXT У МЕТ О 
12138 CLOSE #1 
12149 7 "DO YOU WANT ТО SEE AISNTHER FILE“ 
12150 INPUT Es 
12160 IF Ese" YES" THEN 12040. 
12178 ТЕ BS="NO" THEN 7 ">":7 "FINISHEI 
12175 FOR Del TO 208-НЕКТ Dı? "3" :GERFHICS 2:PDSITION 3,1:7 #5 "SDDEV ":SODEV:PO 
SITION 15.157 Mgt a 
12177 GOTO 1955 
19869 TRAP 198087. 
15918 COLOR 1 
18815 PLOT 1,0 
13020 DRAWTO 16,79:DRRUTO 159.79 


"GRAPHICS 7 


13830 IF бер THEN 7 HOUR @ 6 ва 

13835 IF Geà THEN 7 “HOUR ";HQURS-24;" `  ";HÜURS-18;^  "HOURS-12" — 
MOURG-6* HOURS? "TODAY 

15936 Ge; 


13249 PLOT 32.4 DRAUTO 35,12: ПЕВЫТА 40,4 
13045 PLOT 51.4. ГРЯНТО 43.€:DRNTO 4810 PRANTO Sl 12-DRAWTO 54, 121 DRANTO 
DRAHTO 57,6 DRRMTD 54,4 
13846 DRUTD 51.4 
13959 PLOT 67.4!DRAdVO 67,12: ОРЯНТО 73,12 
13055 PLOT 60;4:DRAWTO G,4:PLOT 24,4 DPANTO B4, 12 
13968 PLOT 96,9: DRANTO 96.1 DRRUTO ЭВ, 12-DRRMTO 101, 12-DRAUTO 102,10 DRANTO 103 
19:DRANTO 96,6: DRRUTO 96,9 
18065 DRANTO.$9.4:DRAWTO 101,4:DRAMTO 193/5-ORANTO 103,6 
13878 PLOT 14, 5:DRAWTO 18,5, 
13072 PLOT 14, 19:DRANTO 18,19 Ü 
13674 PLOT 14,98 DRRNTD 19,53 
13076 PLOT 14:47:DRAMTO 18/47 
13078 PLOT 14,61 DRATO 18,51 
13098 PLOT 14,75:DRRLTO 18,75 
13082 PLOT 9,74:DRAUTO 10.73 DRPMTO 11,73:DRANTD 12,74:DRANTO 9,77 DRAMTO 12,77 
13884 PLOT 9,45-DRANTO 9.47:DRAWTO 12.47: PLOT 11,45. DERTO 11,49, 
19886 PLOT 12,18:DRAUTO 11,17:ORANTO 19, 17'DRAMTÓ 9, 12:DERMTÜ S,21'DERHTO 10,22 
DERITO 11,22 DRPMTO 12,21 
13692 DRATO, 11-20:DRHWTO 10,20 
13883 TRAP 40006 
15090 RETURN 
13100 FOR 0=1 TO 24-LET Xe2945:.D-L»LET HALSHALCO? 
12110 LET Ye7S-L4XCHAL-2) Ye INTCY. 
13120 ТЕ НСС THEN Y. 
13122 IF Xe25 THEN PLOT JG Y 
13125 IF 1029 THEN DRAWTO K.Y 
13127 FOR Del TD 20: NEXT D:MEXT 0 
13139 RETURN 
14620 G-0.FOR S21 TO 7:IF PEEKC53279)=3 THEN 12040 
14821 ТЕ Sel THEN 14122 
14822 ТЕ 552 THEN 14150 
14023 ТЕ S83 THEN 14160 
14824 IF 824 THEN 14179 
14025 IF $5 THEN 14188 
14026 ТЕ S95 THEN 14198 
1402? IF $e? THEN POSITION 1:5:7 #61" бото 1055 
14055 LMSLENCPS) 
14040 POSITION 1,517 #6" 
14060 TRAP 108.FÓR 1=1 TO 19:POSTTION 20-1.5:7 HGIPSCL/T>:FOR Del TO S:NEXT D:NE 
ЖТТ 
14870 TRAP &AiFDR 1=2 TO LM-19:POSITION 0,5:7 #6)PSCI/19419:FOR Dei TO S:NEXT D 
NEXT 1 
TO SFOSITION 8,5:7 #5sPSCCLM-IS)+1,LD/AS:FOR Dei TO $:NEXT D:NEX 


14960 FOR 
oH 

14050 POSITION 0,5:7 6:5: бат 14280 

14108 FOR I=19-L TO 1 STEP -I-POSITIOH 1,517 WEPSC1.LMO:AS:FOR Del TO В'НЕХТ D 


MENT 1 
TO LM: POSITION 6.5:7 Wé;PSCLLMD^FOR Dei TO ENEXT D:NEXT L:GOTO 1 


14118 FOR 
4098 

14120 PS="THIS ATARI COMPUTER IS BEING USED RS A RECORDING VOLTMETER" ‘GOTO 14925 
14158 Ps "YOL TAGE TO ВЕ NERSURED AND RECORDED TS BROUGHT IN THROUGH THE JOYSTICK 
PORT" СТО 14035 

14160 PS="RN ANTENNA ON THE ROOF OF THE BUILDING PROVIDES Я SOURCE OF FLUCTUATIN 
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15 16 
G VOLTAGE" ‘GOTO 14025 5 
14179. Ph" RECORD OF THE VARIATIONS IS SENT TO THE DISK DRIVE":GOTO 14035 
14180 Раш" ТНТ ALLONS YOU TO SEE GRAPHS ПЕ HOURLY VOLTAGE CHANGES FOR PREVIOUS D 
Fis" GoTo 14035, 
14198 PR="TO SEE PREVIOUS RECORDS PRESS OPTION UNTIL 
14203 НЕХТ © 
15009 FEM ---CALC MEAN «TP DEV 
15005 Sad! SDDEV=O ‘DEF 
15412 FOR Te TO 24 
15229 SUM=SUMHALC I ):NEXT T 
 TSa30- NEAN=SUN24 
15048 FOR Tei Т0 24 
15058 DEFeDFF4CHRLCI)-nERMO^E NEXT 1 
15060 SODEV=SORC DFF С 293), 
18065 POSITION 3,117 #6; "S0DEV "SDDEV.POSITION 19,107 Br" — * 
15879 ТЕ SODEVD.5 THEN GOSUE 15109 i 
18080 GOTO 1055 
19189 REM “зави TONE 
15105 POSITION 1,2:7 б Я.Т. "HOURS" "i8)08+U=0 
15118 FOR TONER! TO 30 
18120 SOUND 0,120, 10,18 
15125 SOUND 1,85, 10,10 
15130 FOR Del TO 28°НЕХТ D 
18140 SOUND 0,0,0,0 
15145 SOUND 1,0,0.0 
18158 FOR Del TO i0-NEXT D 
18168 NEXT TOME 
15165 SOUND 0, 120, 10.10 
15166 SOUND 1185, 10, 10 
15179 RETURN 
|15208-GRAPHICS 2:POSITION 3,117 #6; "SDDEY 
15210 POSITION 3,3:7 #6: "ЕТ. JO" HRS. 
18215 POSITION 5.7.2 wéivi* VOLTS 
15220 POSITION 1,217 WEjHQURS," HRS "MIN: =M, = 
15225 7 SAMPLE WJ)" RUN AYG "AGI PG) DS 
115238 RETURN 


CREEN CHANGES" СТО 14035 


*;SDDEV:POSITION 15,1: #6; . 


"GRASTAT-" 
эр DIN CE 
EELS y 
100 GRAPHICS O'CLOSE #1:0РЕН #1,4,0,"К:".РОКЕ 752,1 SETCOLOR 2,6,0 
110 DIM SAC 302) 
128 REM GENERAL INSTRUCTIONS 
130 POSITION 15,6:7 "STATISTICS" ‘POSITION 19, 10:7 "FOF 
ATISTICIRNS" 
148 FOR КТ TO зав. SACK =: NENT K 
198 7 "POSITION 14,3°7 “THIS PROGRAM" POSITION 13,417 "CALCULATES THE" РОЗ 
ON 12,5:т “FOLLOWING VALUES" 
192 POSITION 5,5-7 "FROM THE DATA YOU INPUT:" 
178 POSITION 14,9:7 "1. MERN'UPDSITION 14,11°7 "2. STRNOARD" POSITION 17, 
EVIATION" 
POSITION 14,14:7 "4. RANGE" 

POSITION $,28:7 "PRESS "C^ TO CONTINUE“ 
GET Н.Я ЛЕ ROS? THEN 208 
REM REQUEST INSTRUCT IONS 
SUrteo MEANS DFF=0:SODEV=0:RG=0 
T "*:POSITION 5,12:? "Do vou need instr 
GOSUB 1356 
IF fees THEN GOSUB 638 
REN DATA ENTRY 
close m 

"JT POSITION 9,1117 “Enter Filedate “INPUT 25:1 
IF №230 OR NCL THEN FOR 1=28 ТО SS POSITION 1,1177 CHRS(S2)-NENT 1:С070 22 
FOR Gel 102 
OPEN #1, 4,0,2 
FOR 1=1 TO 24 
LET ARG Dos 
INPUT #1 
NEXT T'CLOSE #1 NEXT о У 
FOR 151 TO 24138 SHARC DH NEXT 1 

я E 


E 
2 TO 38:POSITION J, 12:7 CHR&COZP NEXT J 


POSITION 11,1417 "HOLST 


эк 


ions Салт?" 


FoR 
[n 
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17 18 
ROR CORRECTION REQUEST 
2 "3 POSITION 3,12:7 "Wish to make a 
378 сов 1350 
Зва IF eps THEN GOTO 1128 
390 REN CALCULATION OF МЕНН AND это, LEVIATION 

POSITION 15.12:7 "PLEASE WAIT*-FUSLTION 614-7 "STATISTICS BEING CRLCU 


10 

ПАС Done 1 
HEANESUMZN 

FOR Te] TO N 

DFF DFFA SAK T-NEANI^ZNEXT 1 
SDCEV-SoR DFF/CH-1 >> 

REH SORTING THE DATA 

Е 

FOR lel TD Not 

IF SAC IOCS I+1> THEN 550 
BSAC) 

She Deinen 

ES 

пы 


corrections (ny 


THEN 480 
REM CALCULATION OF RANGE 
RGESRCN SF 1) 

LRESAC 1) незакон) 

REN CALCULATION OF MEDIAN 

IF Z2 INTQU2). THEN 650 

ТЕ асн/г2 ESRCN2+1 THEN HDDe SR NZ) 
TF SROUZ2OSRUU281) THEN MOL SR IUIS 20/2 
отд те, 

MOOSA 1нтс нг 2,1 9 

REN PRINT RESULT TO SCREEN 
7 "I" POSITION 1B, 


POSITION 4,6:7 "SAMPLE SIZE: "-FOSITION 26,6:7 N 
POSITION 428:7 “MERC BARO" POSITION 26.871 INTCMERHK10000+0.5)/10009 
POSITION 4.19:7 "STO. DEVIATION ‘POSITION 26,16°° INTEDDEVE10000+0. 53/10000 
POSITION 42122 "MEDIAN POSITION 2612-1 MDO 
POSITION 414: "RANGE" POSITION 26,14. 7 RG 
POSITION 416:7 "LOMEST SAMPLE VELUE" ‘POSITION 26,16:7 LR 
POSITION 418.7 "HIGHEST SAMPLE VALUE" POSITION 26, 18:7 HR 
POSITION 15,22? "PRESS ANV KEY" 
GET ML 
REN FEÜUEST TO CONTINUE OR END 
GOSUE 1409 
POSITION 4.12.7 "Wish to Proc 
Gosue 1250 
IF #270 THEN GRAPHICS @ END 
FOR I=! TO N:SRX 1330 NEXT ФОТО 220 
REM INSTRUCTION SUBROUTINE 
Tele POSITION 2.557 "The maximun mumbar of enties is 200, uhile the nint 
G40 POSITION 575-7 “The mean is the arithwatic average of the numbers vou enter. 


7 "CALCULATION RESULTS" -FOSITION 3,47 "вая "ZE EE 


з more data (yen 


650 POSITION 5,13:7 "THE STANDARD DEVIATION is a measure of hou widely vour nunt 
ers spread fron the aversus." 

60 POSITION 10,217 "Press а ke» for more." 
870 GET З.В, 

888 ? ")" POSITION 6.3:7 "Since the values wow enter tend to Form a bell curvach 
formal Dist.) the Sed, Deviation” 

BBO POSITION 17.5.7 seis a measure of the area under the bell curve." 
902 POSITION 3,977 "Ho af Std.Dev.Ct/- "POSITION 3,10 


210 POSITION 29,917 "5 Area” ‘POSITION 23, 10,1 
920 POSITION 4, 12:7 "C47 1 Std. Dev." POSITION 31,12. 
938 POSITION 4.14.7 "27-2 2 Std. Devi "POSITION 3114 
940 POSITION 4.16.7 "(4/9 3 Std. Dev, 'POSITION 31,16 
980 POSITION 418:7 "(97-7 4 Std. Devs" POSITION 31,18 
362 POSITION 10,211? "Press a key for more” 

978 GET lim 

560 7 "POSITION 4,517 “The MEDIRH ia the value at the mid-point of your с 
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990 POSITION 4,10: “The RANGE is the difference betves st data value 

1090 POSITION 25,1117 "and the highest. The range is a and-dirtu" 

1810 7 “estimate of the spread. The standard deviation is моге reliable tha the 
appead, 

1690 POSITION 10,2017 "Prass $’ to start" 

1050 GET &1,RiIF ROG2 THEN 1030 

1920 RETURN 

1050 REM DISPLAY CORRECTION OPTIONS 

1060 7 "»":POSITION 1.25.1 "OeCHANGE DATA НЕНЕХТ TABLE G=QUIT*:RETURN 

1670 GET #1,8: IE ACG? AND ROTS AND ROG: THEN 1070 

теза ТЕ ата THEN 1250 

1050 IF Reet THEN 250 

ити" 

1119 REM ERROR CORRECTION SUBROUTINE 

1129 7 ")" POSITION 312:7 "Remember incorrect sane le # быту" 

1138 бозу 1356, 

1140 ТЕ R=78 THEN 1230 

115 7 ")":POSTTION 7,917 "khat is the sample Wi INPUT EN 

118 IF EWH OR ENCI OR ENCOINTCEN) THEN 1150 

1178 POSITION 7,11:7 "Samele ";EN:POSITION 22, 11:7 "Value ";SRCEHD. 

1180 POSITION 7,13:1 "Enter your new value" ‘POSITION 7,14: INPUT C'SACEN: 

Noe 

1198 POSITION 719:7 "Any more changes (xn)? 

1200 GOSUB 1350 

1218 IF Aze THEN 1129 

1220 GOTO 499 

1230 COSUE 1060:POSITION S,2.7 "These are the first ten values” 

1240 POSITION 11,972 "ENTRY" POSITION 22,9: 7 " VRLUE- 

1250 FOR kel TO 10 

1250 POSITION 12:k47:7 K:POSITION 24, 

1279 GOTO 1078 

1280 POSITION 5.2.7 "Thes 

E 


HARCE 


1? SACK NEXT K 
& ten valuss. MIF ke 


are the 00 THEN GOUE 1 


1250 CT#3:FOR Kak TO Ke 1 
1380 IF (O3O0 THEN K=K+3:NEXT К:СОТО 40 

1318 POSITION 12:СТ.7 K:POSITION 24,СТ.7 SACK? 

1320 CTeCTeL NEXT К 


“POSITION 


1350 GET ране AO89 AND ROTG THEN 1350 
1860 RETURN 

1480 7 "DO YOU WISH TO PRINT RESULTS?" 

1410 GET ALAIF ROSS AND ROTE THEN 1410 

1420 ТЕ R76 THEN RETURN 

1938 LPRINT :LPRINT :LPRINT "24 HOUR VOLTAGE STATISTICS FOR "/26:LPRINT 
1480 LPRINT PUN CPRINT 

1445 LPRINT 2 INT HERNE 1000040.) 10000-LPRINT 
1458 LERINT INTC SDDEVN1O0G0+, 50710000 LPFTNT 
1485 LPRINT NOD :LFRINT 

1460 LPRINT RG: SLPRINT 

1485 LPRINT "LOWEST SAMPLE VALUE. SLE LPRINT 

1470 LPRINT "HIGEST ЕРГЕ VALUE, СНЕ LPRINT 

1480 7 "DO YOU MANT ТО PRINT GRAPHICS? 

1498 GET #LA:IF #5283 AND RCO7E THEN 1490 
1495 IF HeT& THEN RETURN 

1508 бото 11968 

11968 DIM Bec) 

11999 DIM D$C3),MS CS, DRTESC 15), 586 2 

18800 REM FEKIRERD OUT ROUTINES SKATE 
12055 GOSUÉ 1:000 

12057 CLOSE $i 

12080 xcsa 

12952 енй 1 

12065 FOR Т=1 TD 23:HARCIDSHARC 1+1 :HEXT I 
12066 НР 24 aU 

12070 FOR Tei ТО 24 

12058 LET HAR=HERCT > 

18098 LET Y=150-208 HaR-2 )-Y=INTCY) 

12108 IF HARCZ THEN 15156 

12115 IF X58 THEN PLOT S8, Y 

12128 IF X958 THEN ORRHTD JY 
HERA 

12125 NEXT 1 


"M “ 
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21 22 
12198 CLOSE #1 

12132 GOSUB 14006:G0T0 13330 

12148 7 DO YOU WANT TO SEE ANOTHER FILET" 

12150 INPUT BS 

12160 IF Des" VES" THEN 12040 

12178 IF BS="NO" THEN т "2"? "FINISHEL 


12175-FOR D-i TO 1099:НЕХТ D ‘GOTO 12008 
18800 1 "I" GRAPHICS 8916 

13010 COLOR 1 

13015 FLOT 32,0 

$3020 DRAITO 32. 158-ОВАНТО 318, 158 

19040 PLOT 64,2 ОРАЫТО 72,24:0RRMTO 80,2 

13045 PLOT 192,9: ОЯРИТО 35,12.DRRMTD 96.20:DRRWTO 102, 24:DRRHTO 108,24:DRAUTO 11 
4,20: DRANTO 114, 12-DRRMTÜ 102,8 

13845 DRAWTO 102,5 

13058 PLOT 124.8. DRRMTD 194,24-ORBKTO 146,24 

18055 PLOT 160.5. ORRMTD 175,8 PLOT 158-8 DRANTO 168.24 

13068 PLOT 152, 18:DRAMTO 152,20-DKRWTU 196, 24 :DRANTO 202,24 DRRMTO 205, 20 DRANTO 
BOE, 16 :DRRWTD. 192, 12 DRAWTO 192,16 

1865 АЯТО 198,8 DRRHTO 202,8 DRAWTO 206, 10:DRANTO 20% 
1976 PLOT 28.16°0RANTO 36,10 

13872 PLOT 28,95 ОВИТО 36, 2 
13074 FLOT 25.65 DeRMTD 36,66 
13876 FLOT 25.54 DERATÜ 36,94 
18078 PLOT 29.122 0RPMTO 36.122 
13980 PLOT 28, 150:DRAMTO 36.150 
13082 PLOT 18,148:DRFMTO 20, 145 DRRWTO 22,145-DRAMTO 24,148 URPHTO 1,154: 0RAUTO 
24,154 

19084 PLOT 18,S0:DRANTO 16.94 :DRFLITO 24, 34PLOT 22,90:DERMTD 22,95. 

13056 PLOT 24/36 :DRANTO 22.34DRRMTO 20,34 БЕНИТО 18,25. КАНТО 16742 ОВНИТО 20,4 
A:DERHTO 22,44 DRAUTO 24.45 

13088 DRANTO 22, 40:DRANTO 20,40 

13090 PLOT 16,165:DRANTO 1€,169°PLOT 15,167 ORFNTO 13, 167:PLOT 19, 165:DRANTO 19. 
1ERPLOT 24,165 

13092 DRAMTO 23, 166-DRANTO 23, 168° DRANTO 24, 169:DRANTO 25, 169° DRAMTO 26, 16 ORAM 
TO 26. 166:DRRUTO 25,165 

15054 DRAWTO 24,165 

13496 PLOT 29, 165:DRANTO 25, 1ES:DRAMTO 30. 169-DRAMTO 21, 169 :DRRMTO 32, 166:0RAKTO 
18898 PLOT 36. 165:0RAHTO 36, 163:PLOT 37, 186 DRRUTD 28, 165: 0RFUTO 39,165 

13100 PLOT 45,125: ОЯВИТО 43, 125:ORRWTO 42, 165 БЕНИТО 43, 16? ORANTI 44, 167-DRAWTO 
45,168: DRANTO 44, 169 

15102 DRAUTO 42,163 

13104 PLOT S7, 1ES:ORAHTO S6, 168-D Se LS-ORAWTO 57, 163:DRAMTO 58, 169-DRANTO 
SS єз DRRUTO 53, 166 

13105 ОЕБИТО 5ê, 16S :DRAMTO 57, 165 

13108 PLOT 187; 165 :DRANTO 105, 165:DRRNTO 104, 166:DRAHTO 104, 168:DRAHTO 108, 159:0 
RANTO 106, 169:DRAIITO 107, 168 

13118 DRAUTO 106,157. ORAUTO 105,167 

13112 PLOT 163,165 -DRAWTO 163, 168 

13114 PLOT 166, 166-DRANTO 167, 165:DRAHTO 168, 165 DRAUTO 189, 166:DRRATO 196. 163-D 
RANTO 163,168 

13116 PLOT 225, 165-DRAWTO 220, 163 

13118 PLOT 224, 165:DRPMTO 223, 165-URANTO 224, 167 ORAWTD 223, 169° DRALITD 224, 15510 
RETO 225, 159: DRAWTO 226,155 

13120 ОЯИТО 225, 167 DRAUTO_ 226, 165:DRAWTO_225, 165 

13122 PLOT 275, 166:ORANTO 276, 165 ORAWTO 277,155 ÜRRHTO 27,188: DRAHTO 275, 169°D 
RANTO 278,169 

13124 PLOT 281, 165:DRAHTO 281,17 \ORAATO 254, 167 PLOT 283, 165-DRANTO 203,163 
15508 RETURN. 

13398 GOSUB 15009, 

14600 ТЕР 14020 :RESTORE 'REHD M:DIM PRN? 

14020 FOR теё TO Nei 

14930 READ J 

14040 POKE RORCPSOWL,U 

19050 NEXT T 

14055 READ 1 

14967 RETURN 

14569 REM 

14998 REN 

14991-REM жай DUMP PICTURE ON SCREEN 

14992 REM 

14955 REM ах 
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рану» 
F X THEN GRAPHICS @:PRINT "DUMP ERROR = END 
RETURN - 

REN 


DATA 566 
DATA 153,96, 133,7,32. улаз, 0,1,56,235, 8,13 
DATA 204,292, 189,0. 1,233, 0, 133, 208, 150-195, 177, 204,201, 240, 144 
DATA 125, 168,204.24, 165,97, 123,205, 165,205, 105, 0; 155,207; 168,0 

DATA 177,206,200, 17,206,240, 101, 135, 177 206, 24. 101, 204, 153, 209,200 


DATA 177,206, 101,208, 155, 205, 140.2, 6. 160. 1, 177 206,24, 101,204, 
DATA 145,208, 200, 177,205.41. 15. 101, 295-145, 208, 1722, 6, 200, 209 


DATA 267193, 0, 203, 0, 209,0, 225,0. 250,0, 248, 6,255,868 
DATA 9L DIIS 1,11951,1285 L 14551,1497 1195717 
DATA 1,205. 211 1,217:110,2,42,270:0. 170: 240,8 
DATA 104, 104, 202.208, 251, 169, 132,133, 212, 134,213,96, 104,201, 1,208 
DATA 236, 184, 141, 7,6. 104, 13, 716: 2404, 169.0, 240,2, 165 
DATA 255, 141.9, 6, 166, 142/0,6, 169,8, 135, 212, 129.013.1415 
DATA 6-32, 122, 241, 162,45, 169,3, 197,66, 3, 173,43,242, 157,68 
DATA 3; 173,44,242, 157 69,3, 169,5, 197, 74,9, 16970, 157,75 
DATA 3,32, 17,242, 169, 10, 92,250, 241/165, 85, 164,89, 134, 204,132 
DATA 205,169,28, 141,76, 169,0, 15, 45,242, 201:295,240,6, 32 
DATA 238,241,200, 203, 245, 160,0, 168, 204, 72, 165,205,72, 162,0, 177 
DATA 204,157, 9,6, 185,204,24, 105-40, 123 204, 144, 2,230, 205, 282 
DATA 224,8, 143,235. 135.72, 152, 72,169,8141, 3,6, 162.0, 138 
DATA 30,3, 6,106,232,224, 8, 144,247,77, 3,6, 1747,62 
DATA 208,2,41,7,32, 162,241, 208,86, 008, 225, 104 163, 104, 170 
DATA 164,133,205, 104,193,208, 200, 155,40. 144, 172,32, 132,241, 165,204 
DATA 24, 165,24, 133,204, 165,205, 105, 1, 133, 205, 206, 1,62 208, 194 
DATA 169,15, 32,290,241, 169,155, 32,238. 241,162, 48, 163, 12, 157,66 
DATA 3,76:17,242, 173.5, 6, 240, 21,72, 169,8, 141 5,6, 165 
DATA 26.32.2350. 241, 104, 22, 2:3, 241, 173,60, 32299, 241, 169,18 
DATA 209, 66,5, 126, 174, 5.6, 240,52, 205, r6, 209,0 209,0 
DATA 6,206, 50,206,576. 72,173, 5,6, 291, 9:196, 19 173-6 
DATA 6,52. 230,241, 206,9, 6,205, 245, 240. 17, 159, 29, 32,290, 241 
DATA 175,5, 6, 32, 299, 241, 173,6, 6, 32, 230, 241, 104 141,6, 6 
DATA 189; 1,131,5:6, 96, 140,2,6, 141,4, 6, 162,48, 16,11 
DATA 157,663, 165.1, 157, 72/5, 163-0, 157203, 22 150, 9.2 
DATA 163,4,157, 68,5, 163,6, 157,69; 5,32 172 242, 172, 2,6 
DATA 96, 62,05, 225. 162,49. 189,67, 3, 16, 245, 195, 212; 104,06. 
DATA 154,162,48, 169, 12, 197,66, 5, 76, 86,226, 45, 242,80, 56, 195 
DATA 2,27, 16,0, 74,255, 63093 
LPRINT РЕТ ‘LFRINT = "ла 
We claim: ‘quency to provide a direct current voltage and wherein 
1. A method for providing an early warning of the ss said indication is provided in response to a predeter 
future occurrence of an earthquake, comprising the ^^ mined drop in the value of said voltage. 
following steps: 4. The method of claim 1 wherein said indication is 
@) measuring the field strength of at least one broad- provided if the strength of said signal decreases a prede 
‘ast radio frequency signal at a location separated termined amount from an average value thereof. 
from the place of transmission of id signal, and 0 5. The method of claim 4 wherein the value of said 
(b) providing а humanly-sensible indication if the signal is periodically sampled for a predetermined per- 
strength of sid signal decreases beyond a predeter- 100, à standard deviation of the resultant samples is 
mined amount from a previous value thereof, calculated, and said indication is provided if said stan- 
2. The method of claim 1 wherein said measuring is dard deviation exceeds a predetermined value. 
done on a broadband basis so as to measure the strength 65 6. The method of claim 4 wherein said signal is sam- 
of a plurality of radio signals. pled once per minute, the resultant minute samples are 
3. The method of claim 1 wherein said measuring is averaged each hour and the resultant hourly averages 
performed by rectifying and filtering said radio fre- are tested to determine if the latest hourly average has 
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deviated from previous hourly averages beyond a pre- 
determined amount. 

Т. The method of claim 1 wherein said indication is 
provided only if at least wo separated receivers detect 
said predetermined drop in the strength of said signal 

8. The method of claim 1 wherein a visible record of 
said signal's field strength is plotted as it is measured. 

9. The method of claim 1 wherein the strength of a 
plurality of broadcast signals are measured by rectifying 
and filtering said signals to provide а direct current 
voltage, said direct current voltage 8 periodically sam- 
pled, the resultant samples are averaged periodically to 
provide periodic averages, the standard deviation of 
said periodic averages is calculated, and said indication 
is provided if the value of said standard deviation ex- 
ceeds a predetermined value. 

10. A system for providing an early warning of the 
future occurrence of an earthquake, comprising: 

(6) means for measuring the field strength of a least 
опе broadcast radiofrequency signal, said means 
being arranged to measure said field strength at a 
location separated from the place of transmission of 
said signal, and 

(5) means responsive to the measured strength of said 
signal for providing a humanly-sensible indication 
if said measured field strength decreases beyond a 
predetermined amount from an average value 
thereof. 

11. The system of claim 10 wherein sid means for 
measuring comprises a broadband receiver for measur- 
ing the strength of a plurality of radio signals. 

12. The system of claim 10 wherein said means for 
measuring comprises means for rectifying and filtering 
Said radio frequency signal to provide а direct current 
Voltage and wherein means for providing said indica- 
ton is arranged to do so in response to a predetermined 
drop in the value of said voltage. 

15. The system of claim 11 wherein said means for 
providing said indication is arranged to do so if the 
strength of said signal decreases а predetermined 40 
amount from an average value thereof. 

14. The system of claim 13 wherein said means for 


o 


as 


» 


ss 


26 
measuring comprises means for periodically sampling 
the value of said radio signal for а predetermined per- 
iod, and wherein said means for providing said indica. 
tion is arranged to calculate the standard deviation of 
the resultant samples and to provide said indication if 
said standard deviation exceeds a predetermined value. 

15. The system of claim 13 wherein ssid means for. 
periodically sampling said signal is arranged to take a 
Sample once per minute and to average the resultant 
‘minute samples each hour, and wherein said means for 
providing said indication is arranged to do so by testing 
"he resultant hourly averages to determine if the latest 
hourly average has deviated from previous hourly aver- 
ages beyond a predetermined amount. 

16. The system of claim 10 wherein said means for 
providing said indication is arranged to do so only in 
response to the detection of a predetermined drop in the 
strength of said signal by two separated receivers. 

17. The system of claim 10 further including means 
for making a visible record of said signal's field strength 
эзи is measured 

18. The system of claim 10 wherein said means for 
measuring includes means for measuring the strength of 
a plurality of broadcast signals by rectifying and filter- 
img said signals to provide a direct current voltage, 
‘means for periodically sampling said direct current 
voltage, means for averaging the resultant samples peri- 
odically to provide periodic averages, and wherein said 
means for providing said indication includes means for 
calculating the standard deviation of said periodic aver- 
‘ages, and providing said indication if the value of said 
Standard deviation exceeds a predetermined value. 

19. The system of chim 10 wherein said means for 
‘measuring and providing said indication comprises а 
broadband receiver arranged to provide a direct current 
output voltage, an analog to digital converter, and a 
programmed computer arranged to receive the Outpt of 
fd converter. 

20. The system of claim 19 further including means 
for periodically storing received field strength values 
and providing a visible plot of the continuous value of 
Said field strength. 
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SYSTEM AND METHOD FOR STORING 
ENERGY 


STATEMENT REGARDING GOVERNMENT 
INTEREST 


This invention was made with United Stats Government 
support under Contract No. DE-ACO?-05-1D14517 awarded 
by the United States Department of Energy. The United Sates 
Government hos certain rights in the invention: 


BACKGROUND OF THE INVENTION 


1. Field ofthe Invention 

This disclosure generally relates to a system and method 
for string energy and more particulary to a system and 
method for porably converting energy into an electrical cur- 
rent and storing the energy. 

2. Description of the Related Art 

Conventional portable energy storage devices, suchi as con- 
‘ventional batteries and storage capacitors, are citer dispos- 
ableor rechargeable by coupling the device toa remote source 
of electrical energy. Disposable devices inherently limit the 
amount of portable stored energy available to a user. Carrying 
extra disposable devices is expensive, and a user must accom- 
modate associated weight, storage space, and disposal 
requirements. They also are environmentally untidy 
Conventional rechargeable devices are more environmentally 
friendly than non-rechargeable devices, but a remote source 
of energy is required to recharge the devices and the energy 
available between accesses to te remote source of energy is 
Timited. In addition, recharging requires user interventi 

Conventional shake-flshlights and similar shake-acti= 
vated devices provide for storing limited amounts of energy, 
enough о power, far example, an LED for a brief period of 
time, but typically do not produce enough energy to power a 
conventional Пазна light bulb, and other high curren drow 
devices, for example, a cell-phone, a camera, a GPS system or 
‘conventional flashlight. They also are bulky and require 
physical activity expressly directed to charging the device. In 
addition, conventional shake-acivated devices are not readily 
deployable to power another portable device. They also pro- 
duce objectionable levels of magnetic fields that can poten- 
tially interfere with the operation of electronic device, such 
as cellphones and health-related devices, such as расей. 

"Conventional erank-powered devices have much more 
energy-storage capabilities than conventional shake-acti- 
‘ated devices, but similarly are bulky. requie physical activ- 
ity expressly directed to recharging the device, are not тозу 
deployable to power another portable device, and may gen- 
‘erate objectionable levels of magnetic fields. 

Electromagnetic and cloewo-mechanical devices and 
applications, such аз, for example, motors, generators and 
alternators, typically employ coils andlor magnets. Conven- 
‘ional magnetic structures employ a single magnet to generate 
ıa magnetic Beld, ra plurality of magnets arranged 10 gener. 
afe a magnetic field. The magnets are typically permanent 
magnets or electromagnet. The efficiency of many applica 
ions is dependant on the gradient of the magnetic field gen- 
erated by the magnetic struere. 

"When an increase in output or performance was desired, 
conventionally the size or number of oils was increased or 
the size or strength ofthe magnets would be increased. These 
approaches iniroduoe weight, cost, size and durability issues. 
‘These approaches also are not practical far many applica- 
tions. Therefore it can be appreciated that there is a need for 


$ 


improved coils and magnets for use in electro-magnetic and 
slecromechanical devices and applications. 


BRIEF SUMMARY OF THE INVENTION 


In one embodiment, acoil comprises an electrical conduc- 
tive winding and a magnetic conductive winding configured 
to focus magnetic fux in the electrical conductive winding In 
‘ne embodiment, tbe coil further comprises a winding form. 
In one embodiment, a first layer on the winding form com- 
prises а layer of he electrical conductive winding. In one 
embodiment. a second layer of the electrical conductive 
winding is adjacent to the first layer on the winding form. In 
One embodiment, a layer of the magnetic conductive winding 
is adjacent to the second layer of the electrical conductive 
winding In one embodiment а layer of the magnetic conduc- 
tive winding is adjacent tothe fist layer on the winding form. 
In one embodiment, a last layer on the winding form com- 
prises a liyer of the electrical conductive winding. In one 
embodiment, a last layer on the winding form comprises à 
layer of the electrical conductive winding. In one embodi- 
ment, a layer of the magnetic conductive winding is between 
Two liver ofthe electric conductive winding. In one embodi- 
ment, a plurality ofTayers ofthe magnetic conductive winding 
is between two layers of the electric conductive winding. In 
fone embodiment, the magnetic conductive winding forms a 
closed loop. In one embodiment, the сой has a trapezoidal- 
‘Shaped portion. In one embodiment, the coil is wound around 
“core. In one embodiment, the electrical conductive winding 
fn the magnetic conductive winding together comprise a 
dual-sonduclor winding. In one embodiment, the magnetic 
conductive winding comprises а slvertickel alloy. In one 
embodiment, the coil farther comprises а ayer of insulating 
material, wherein the electrical conductive winding com- 
prises а trace formed on the layer of insulation material. 

In one embodiment, a winding comprises an electrical 
conductive wire and а magnetic conducive wire insulated 
from and secured 1o the electrical conductive wire and con- 
figured to focus magnetic flux in the electrical conductive 
wire. In one embodiment, the magnetic conductive wire 
forms а closed loop. In one embodiment, the magnetic con- 
ductive wine is secured tothe magnetic conductive wire by an 
insulating material. № one embodiment, the magnetic con- 
ductive wire formsa отсо the winding and i surrounded by 
‘an insulating layer and the electrical conductive wire sur. 
rounds the insulating layer In one embodiment, the electrical 
conductive wire comprises a stranded wire. 

In one embodiment, a system comprises a magnetic struc: 
ture and a сой, the сой comprising an electrical conductive 
‘winding and a magnetic conductive winding configured to 
focus magnetic flux in the electrical conducive winding. In 
опе embodiment, the system is configured to receive energy 
and to generate an electrical signal in response to the receipt 
of ihe energy. Ta one embodiment, the system further com- 
prises a mechanical transmission system configured to 
Toceive the energy. Inone embodiment the mechanical tans- 
mission system is coupled to the magnetic structure and со 
figured to move The magnet structure with respect to the coil 
in response to the receipt of energy. In one embodiment, the 
mechanical transmission system is configured to move the 
‘magnetic structure in alinear manner Inone embodiment, the 
mechanical transmission system is configured to move the 
‘magnetic structure in а rotational manner: In one embodi- 
ment, the mechanical transmission system is configured 10 
move the magnetic structure in а radial manner in one 
embodiment. the mechanical transmission system is coupled 
{o the сой and configured to move the coil with respect to the 
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тале structure in response to the receipt of energy. In one 
embodiment, the сой is configured to receive an electrical 
Signal and the system is configured to generate mechanical 
force in response to the receipt of the electrical signal. In one 
embodiment, the system further comprises a mechanical 
transmission system. 

none embodiment, а system comprises a сой comprising 
means for conducting an electric signal and means for focus- 
ing magnetic Пих in the means for conducting an electrical 
Signal, and à magnetic stmctue In one embodiment. the 
means for focusing magnetic Пих comprises а winding com- 
prising а silver'nicke! alloy. In one embodiment, the means 
Tor conducting an electrical signal comprises a stranded cop- 
per wire. In one embodiment, the сой further comprises a first 
insulating substrate and the means for conducting an electri- 
cal signal comprises an electrical conductive trace formed on 
the fist insulating substrate. la one embodiment, the means 
for focusing magnetic flux comprises a magnetic conductive 
race formed on the first insulating substrate. In one embodi- 
ment, the electrical conductive trace is formed on a fint 
Surface of the first insularing substrate and the magnetic con- 
ductive trace is formed on the first surface of the irst insulat- 
ing substrate. In one embodiment, the coil further comprises 
a plurality of insulating substrates, and the means for con 
ducting an electi signal comprises а plurality of electrical 
conductive traces formed on selected substrates in the plural- 
жу of substrates and the means for focusing magnetic fux 
comprises а plurality of magnetic conductive traces formed 
оп selected substrates in the plurality of substrates. 

In one embodiment, a method for generating an electrical 
signal comprises causing relative movement between a mag- 
вайс structure amd an electrical conductive winding and 
focusing magnetic Пих generated by the magnetic structure ia 
the electrical conductive winding using a mognetie conduc- 
tive winding. In one embodiment, the method farther com- 
prises fonning a closed loop withthe magnetic conductive 
Winding. 

“In one embodiment, a coil comprises a plurality of insulat- 
ing substrates, a plurality of electrical conductive traces 
formed on a first set of selected substrates in the plurality of 
substrates and a plurality of magnetic conductive traces 
formed on a second set of selected substrates in the plurality 
of substrates. In one embodiment, the first set of selected 
Substrates comprises every other insulating substrate in the 
Plurality of insulating substrates and the plurality af electrical 
Conductive traces consists af an electrical conductive trace 
formed on each of the plurality of insulating substrates in the 
Tis set of selected substrates, In one embodiment, the ph 
tality of electrical conductive traces are electrically coupled 
in series. In one embodiment, the plurality of magnetic con- 
ductive traces are electrically coupled together to form a 
closed op, 

In one embodiment, a method of generating mechanical 
force comprises generating а magnetic field, focusing the 
magnetic field in an осика! conductive element and con- 
ducting a current through the electrical conductive element. 
În onc embodiment, the current is an alternating current In 
опе embodiment, the method further comprises applying the 
mechanical force so as to generate a linear movement in a 
transmission system. In one embodiment. the method further 
comprises applying the mechanical free so as to generate а 
Moni] movement im a transmission system. In one 
embodiment, the method further comprises applying the 
mechanical force sa as to generate а radial movement in a 
Transmission system. In one embodiment, the current is a 
direct ситет. In one embodiment, the electrical conductive 
‘element comprises layers ofan electrical conductive winding 
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and focusing the magnetic feld in the electrical conductive 
‘winding comprises inserting a magnetic conductive Winding 
between two layers of the electrical conductive winding. In 
опе embodiment, the magnetic conductive winding forms a 
closed lop, 

Ih one embodiment, a system comprises a first magnet 
housing, a first magnet secured within the frst magnet hous- 
ing and having a first pole of'a first polarity and a second pole 
ofa second polarity, and a second magnet having a first pole 
‘ofthe first polarity and а second pole of the second polarity: 
Secured within the first magnet housing such that the first pole 
Ofthe second magnet is held spaced apart а distance fiom and 
generally facing the first pole of the first magnet, so as to 
generate a compressed magnetic field. In one embodiment, 
the first magnet comprises a rare earth magnet, In one 
embodiment. the system further comprises а coil. In one 
embodiment. the system is configured 1o receive energy and 
to genemneanelecinical signal inresponse to the receiptof the 
energy. In one embodiment, the system is configured to 
receive an electrical signal and to generate mechanical force 
im response to the electrical signal In one embodiment, the 
system further comprises а mechanical transmission system. 
In one embodiment, the mechanical transmission system is 
coupled to the first magnet housing and configured lo move 
the first magnet housing with respect to the сой in response lo 
the receipt ofthe energy. In one embodiment, the mechanical 
transmission system is configured to move be first magnet 
housing in a linear manner. In one embodiment, the mechani- 
«al transmission system is configured to rotate the first mag- 
‘et housing In one embodiment, the system farther com. 
prises athiri magnet havinga first pole ofthe first polarity and 
‘second pole of the second polarity, secured within the first 
magnet housing such that the second pole ol the third magnet 
is eld spocod apart a distance Trom and generally facing the 
second pole ofthe first magnet, soasto generate a compressed 
magnetic field. In опг embodiment, the coil is configured to 
pass between the first and second magnets as the fist magnet 
housing is rotated. In one embodiment, the mechanical trans- 
mission system i coupled to the сой and configured to move 
Же сой with expect tothe first magnet housing in response lo 
receipt ofenergy In one embodiment, the mechanical trans- 
mission system comprises a repelling magnet. In one embodi- 
ment, the mechanical transmission system comprises a 
mechanical repelling system. In one embodiment, the coil is 
configured to receive an electrical signal and the system is 
configured to move the first magnet housing with respect to 
the coil in response 1o the receipt of the electrical signal. In 
опе embodiment, the system is configured to receive energy 
and to move the first magnet housing with respect to the coil 
а response to the receipt of the energy. In one embodiment, 
the system further comprises а second сой. In one embod 
ment, the coil bas an axis that isat est generally aligned with 
am anis along which the first magnet housing is configured to 
move relative to the coil. In one embodiment, the system 
Further comprises а second magnet housing, a third magnet 
secured within the second magnet housing and having a first 
Poleo a first polarity and a second pole ofa second polarity, 
and a fourth magnet having а frst pole of the first polarity and 
a second pole ofthe second polarity, secured within the sec- 
‘nd magnet housing such that he first pole ofthe third magnet 
s eld spoced apart a distance from and generally facing the 
fist pole ofthe fourth magnet, so as to generate compressed 
magnetic field. In one embodiment, the second magnet hous- 
ing is substantially perpendicular to the first magnet housing. 
T one embodiment, the system further comprises а second 
сой. In one embodiment, the first magnet housing i pim- 
bale, In one embodiment, the electrical signal comprises a 
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DDC current. In one embodiment, the electrical signal com- 
prises ш AC current and the system further comprises recti- 
cation circuitry coupled to the coil and configured o convert 
the AC сштеп to а DC current, In onc embodiment, the 
system further comprises power storage system coupled to 
"ho rectification circuitry Пи accumulating and storing power 
‘generated by the system. In one embodiment, the system 
further comprises an inverter coupled to the power storage 
system and configured to supply alternating current 10 an 
electricity distribution system. In one embodiment, the sys- 
em is configured to convert energy from waves into an elec- 
ical signal 

Tnoncenbodiment a magnetic structure comprises amag- 
те housing, а first magnet secured within the magnet hous- 
ing, and having a first pole ofa first polarity anda second pole 
ойа second polarity, and a second magnet having a fist pole 
of he first polarity and a second pole of the second polarity, 
Secured within the magnet housing such that the first pole of 
the second magnet is held spaced арап a distance from and 
generally facing the first pole of the first magnet, so as to 
generate а compressed magnetic field. In one embodiment, 
the first magnet comprises a permanent magnet, In onc 
embodiment, the first magnet comprises a rare сап magnet. 
1а one embodiment, the first magnet comprises an electro- 
magnet, In one embodiment, a space between the first and 
Second magnets is substantially filed with à non-magnet 
Substance. In one embodiment, the non-magnetic substance 
Comprises air. In one embodiment, the non-magnetic sub- 
Stance comprises a fuoropolymer resin. In one embodiment, 
"he magnetic structure farther comprises a third magnet hav- 
ing a first pole of the fist polarity and a second pole of the 
second polarity, secured within the magnet housing such that 
the second pole of the thini magnet is beld spaced арап а 
distance from and generally facing the second poe of the first 
magnet, soas to generate а compressed magnet field. none 
embodiment, the fist polarity is а north polarity. In one 
embodiment, a face of the first pole of the first magnet is at 
least generally planar. In one embodiment, a ace of the fist 
pole of the second magnet is а least generally planar: In one 
embodiment, a face of the frst pole of the first magnet is 
Teast generally convex. In one embodiment, a fice ofthe first 
pole of the first magnet is at least generally concave. In one 
embodiment, the first magnet is generally rectangular. In one 
embodiment, the first magnet 8 generally spherical In one 
embodiment, the парен structure further comprises a sus- 
pension system. In one embodiment, the suspension system is 
simbale. In one embodiment, gravitational forces are used 
о postion the magnetic structure within the suspension sys- 
em. Inone embodiment, the suspension system is configured 
to employ gyroscopic principles to position the magnetic 
Structure. In опе embodiment, the magnet housing is evac 
ated and hermetically sealed. 

‘none embodiment, a magnetic structure comprises a pl 
зау of magnets and means for holding the magnets spaced 
apart with respect 1o each other and configured so as о gen- 
erate а compressed magnetic field. In one embodiment, the 
means for bolding the magnets comprises a magnet housing 
having а threaded inner surface. In one embodiment, the 
means for holding the magnets comprises tabs configured to 
haid the plurality of magnets in fixed positions with respect to 
eachother Inone embodiment, the magnetic structure further 
comprises means for transmitting mechanical energy coupled 
{o the means or holding the magnets, 

Tn one embodiment, à method of generating power com- 
prises generating a compressed magnetic Geld using a plural- 
йу of spaced-apart magnets and causing relative movement 
betwoenan electrical conductive winding and the compressed 


6 
‘magnetic fied. In one embodiment, generating the com- 
pressed magnet field comprises holding the plurality of 
magnets spaced apart in a fixed position with respect to cach 
‘other such that like poles of the magnets face each other so as 
To generate the compressed magnetic field. In one embodi- 
ment, the plurality of magnets consists of two magnets and a 
distance between the two magnets is less than an ambient 
distance. In one embodiment, the method further comprises 
тесу а curent generated in the electrical condoctive 
‘winding In one embodiment, the method Further comprises 
storing the rectified current in an energy storage system. In 
One embodiment, causing relative movement comprises mov- 
"ng the electrical conductive winding with respect to the plu- 
rally of magnet. In one embodiment, causing relative move- 
ment comprises moving the plurality of magnets with respect 
{0 the electrical conductive winding. n one embodiment, 
moving the plurality of magnets with respect to the electrical 
conductive winding comprises moving the plurality of mag- 
nets along а generally linear path. In one embodiment, mov- 
ing the plurality of magnets with respect o the electrical 
conductive winding comprises moving the plurality of mag- 
nets along a generally radial path In one embodiment, mov- 
ing the plurality of magnets with respect to the electrical 
conductive winding comprises rotating the plurality of mag- 
‘ets. In one embodiment, he method further comprises opti- 
mizing a gradient of the compressed magnetic field. 

In опе embodiment, a method of generating mechanical 
foree comprises generating a compressed magnetic Held and 
conducting a current through an electrical conductive wind- 
"mg in he compressed magnetic field. In one embodiment, 
generating the compressed magnetic feld comprises holding 
plurality of magnets spaced apart ina fixed position with 
respect to each other such that like poles ofthe magnets face 
cach other so as о generate the compressed magnetic feld. In 
‘one embodiment, the plurality of magnets consists of тко 
magnets and a distance between the two magnets is less than 
an ambient distance. In one embodiment, the current is an 
етй current: In one embodiment, the currentis a direct 

one embodiment, the method farther comprises 
mechanical force so asto cause a generally linear. 
movement in a transmission system. In one embodiment, he 
method further comprises applying the mechanical force so 
as to cause a generally rotational movement in a transmission 
system. 

In one embodiment, a system comprises a coil having an 
electrical conductive winding and а magnetic conductive 
‘winding configured to focus magnetic fux in the electrical 
conductive winding, and a magnetic structure configured to 
generate а compressed magnetic field. In one embodiment, 
{he magnetic stre comprises a first magnet housing. а 
first magnet secured within the first magnet housing, and 
having а first pole of a first polarity and a second pole of a 
second polarity, anda second magnet having fist pole ofthe 
first polarity anda second pole ol the second polarity, secured 
within the first mognet housing such that the first pole ofthe 
second magnet is eld spaced apart a distance from and gen- 
©ту facing the first pole of the first magnet, so as to generate 
the compressed magnetic lied. In one embodiment, the sys- 
tem is configured to receive energy and 10 generate an elec- 
trical signal in response 1o the receipt ofthe energy. In one 
embodiment, the electrical signal comprises an AC current 
and the system futher comprises rectification, cireuity 
‘coupled thecoil andeonfigured to convert the AC current to 
ıa DC current. In one embodiment, the electrical signal com- 
prises a DC current. In one embodiment, the system is con- 
figured. receive am electrical signal and to generate 
mechanical force in response to the electrical signal. In one 
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embodiment, the system further comprises а mechanical 
transmission system. In one embodiment, the mechanical 
transmission system is coupled to the magnetic structure and 
configured to move the magnetic structure with respect to the 
coin response toa receipt of energy. In one embodiment, the 
mechanical transmission system is configured to move the 
magnelic structure ina linear manner none embodiment, the 
mechanical transmission system is configured to rotate the 
magnetic structure. In one embodiment, the mechanical 
transmission system is configured to move the magnetic 
tenue along a radial path. In one embodiment, the 
mechanical transmission system is coupled to the сой and 
configured t move the сой with respect to the magnetic 
Structure in response to а receipt of energy: In one enbodi- 
ment, the coil is configured to receive an electrical signal and 
the system is configured to move the magnetic structure with 
respect o the вой in response to the сір of the electrical 
Signal. In one embodiment, the system is configured to 
receive enemy and то mave the magnetic structure with 
respect to the coil in response to the receipt of the energy. In 
fone embodiment, the system is configured to receive energy 
and to move the coil with respect to the magnetic structure in 
response to the receipt of the energy. In one embodiment, the 
‘oil has an axis that is at eat generally aligned with an axis 
long which the magnetic structure is configured to move 
relative to the сой. In опе embodiment, the system father 
comprises а gimbaled suspension system. In one embodi- 
ment, the system is configured to convert energy from waves 
into ап electrical signal. In one embodiment, the magnetic 
conductive winding is configured as а closed loop. In one 
embodiment, the system further comprises an article of clot 
ing configured for coupling the system toa person. In one 
embodiment, the system further comprises a coupler cols 
‘red to couple the coil toan electrical transmission grid. 

Tn one embodiment, a method of generating power com- 
prises generating a compressed magnetic feld using a plural- 
"ty of spaced-apart magnets, moving an clectrical conductive 
winding with respect to the compressed magnetic field, and 
focusing magnetic flux in the electrical conductive winding 
using à magnetic conductive winding. In one embodiment, 
‘generating he compressed magnetic field comprises holding 
the plurality of magnets spaced арап in a fied position with 
respect to each other such that like poles of the magnets face 
each other so as to generate the compressed magnetic field. Tn 
fone embodiment. the plurality of magnets consists of fun 
magnets and a distance beween the two magnets is less thar 
an ambient distance. In one embodiment, the method further 
comprises rectifying a current generated in theelectrical con- 
ductive winding. In one embodiment, the method farther 
comprises storing the rectified curent in an energy storage 
System. In oneembodiment, moving the electrical conductive 
Winding with respect to the compressed magnetic field com- 
prises moving the electrical conductive winding with respect 
"o the plurality of magnets. In one embodiment, moving the 
electrical conductive winding with respect о the compressed 
magnetic Пе! comprises moving the plurality of magnets 

respect о the electrical conductive winding. In one 
embodiment, moving the plurality of magnets with respect lo 
the electrical conductive winding comprises moving the plu- 
зау of magnets along a generally linear path. In one 
embodiment, moving the plurality of magnets with respect lo 
{he electrical condictive winding comprises rotating the ph 
‘ality of magnets, In one embodiment, the method farther 
comprises optimizing a gradient of the compressed magnetic 
field. In one embodiment, the magnetic conductive winding 
forms a closed loop. In one embodiment, the method further 
comprises coupling the electrical conductive winding toan. 


‘electrical transmission grid. In one embodiment, the method 
further comprises generating an allemating current ia the 
electrical conductive winding. In one embodiment, the 
method further comprises generating a direct current in the 
анса conductive winding. 

In one embodiment, a method of generating mechanical 
force comprises generating à compressed magnetic field, 
focusing magnetic Bix in an electrical conductive winding 
using a magnetic conductive winding, and conducting a cur: 
rent through the electrical conductive winding in the com- 
pressed magnetic field. In one embodiment, generating the 
Compressed magnetic field comprises holding a plurality of 
magnets spaced apart in a fixed position with respect to cach 
‘other such tbat like poles of the magnets face coch other so as 
To generate the compressed magnetic field, In one embodi- 
ment, he plurality of magnets consists of two magnets and a 
distance between the two magnets is less than an ambient 
distance. In one embodiment the cumeat is an alternating 
current: In one embodiment, te current isa direct current. In 
опе embodiment, the method further comprises applying the 
mechanical force so as to cause a generally linear movement 
їп а transmission system. In one embodiment, the method 
further comprises applying the mechanical force о as 10 
cause a generally rotational movement in a transmission sys- 
tem. In one embodiment, the magnetic conductive winding 
forms a closed loop. 

In one embodiment, an article of clothing comprises a сой 
having an electrical conductive Winding and a magnetic con- 
ductive winding configured to focus magnetic Пих in the 
electrical conducive winding, and а magnetic чисти con- 
figured to gonerste a compressed magnetic fld. In onc 
embodiment. the magnetic structure comprises fist magnet 
housing. a first magnet secured within the first magnet hous- 
ing, and having a fist pole ofa first polarity and a second pole 
of second polarity, and a second magnet having а first pole 
of he fst polarity and a second pole of the second polarity. 
Secured within the first magnet housing such that the first pole 
ofthe second magnetis held spaced apart a distance from and 
generally facing the first pole of the first magnet, so as 10 
generate the compressed magnetic field. In one embodiment, 
"he magnetic conductive winding forms closed lop. In one 
embodiment, the magnetic structure and the сой are con- 
tined within a battery case. 

Tone embodiment, a system comprises a сой comprising 
means for conducting an electrical current in response to 
changes in magnetic ux and means for focusing magnetic 
fox in the means for conducting the electrical current, and 
means for generating а compressed magnetic field, In one 
embodiment, the means for conducting th electrical current 
comprises an electrical conductive winding and the means for 
focusing magnetic Пых comprises a magnetic conductive 
winding In one embodiment, the magnetic conductive wind- 
ing forms а closed loop. In one embodiment, the means for 
generating the compressed magnetic feld comprises a first 
magnet housing. a fist magnet secured within the first magnet 
housing. and having a first pole ofa frst polarity anda second 
pole of a second polarity, and a second magnet having а first 
Pole of the first polarity and a second pole of the second 
polarity, secured within the first magnet housing such thatthe 
first pole ofthe second magne is held spaced apart a distance 
from and generally facing the first pole ofthe frst magnet so 
aso generate the compressed magnetic field. 


Th one embodiment, a batery comprises a case, a first 
generator contained within the case and configured 1o convert 
energy received by the battery into electrical energy, a first 
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module contained within the case, coupled o the first and 
Second energy storage devices, and configured to contol а 
transfer of the electrical energy from the first energy storage 
device to the соп energy storage device. and a plurality of 
contact terminals. Inone embodiment, бе firstenergy store 
device comprises an ultracapacitor and the second energy 
Storage device comprises а lithium cell. In one embodiment, 
the battery further comprises a third energy storage device. In 
one embodiment, the third energystorage device s coupled in 
Seres with the second energy storage device. In one embodi- 
ment, the third energy storage device is coupled in parallel 
with the first energy storage device. In one embodiment, the 
battery further comprises a connector to house the plurality of 
contact terminals. In one embodiment, e case and contact 
terminals lave а configuration of a -cell battery. Ia one 
embodiment, the first generator comprises а coil and a mag- 
netic structure. In one embodiment, the magnetic structure 
configured to generate a compressed magnetic fcd. In one 
embodiment, he coil comprises an electrical conductive ele- 
ment, and a magnetic conductive element, In one embodi- 
ment, he magnetic structure is configure 10 generate acon 
pressed magnetic Held. In one embodiment, the plurality of 
Contact terminals are electrically coupled w the control mod- 
‘le In one embodiment, the banery further comprises a sec- 
ond generator contained within the case, wherein the first 
generator is oriented in a first direction and the second gen- 
erator is oriented in a second direction different from the first 
direction. In опе embodiment, the control module is further 
configurad to control a transfer of energy between the second 
energy storage device amd the contact terminals. In one 
embodiment. the transfer of energy between the first energy 
Storage device and the contact terminals comprises a transfer 
of energy from the contact terminals to the second energy 
Storage device, In one embodiment, the transfer of лету 
beween the first energy storage device and the contact ter. 
minnis comprises transfer of energy from the contact termi- 
nals to the frst energy storage device. In one embodiment, the 
control module is further configured о contol a transfer of 
energy between the first energy storage deviee andthe contact 
Terminals. In one embodiment, the battery further comprises 
suspension system coupled io the generator. In one embod 
ment, the suspension system is tuned to optimize conversion 
of expected patterns of movement ino electrical energy In 
опе embodiment, the suspension system is gimbaled. In one 
embodiment, the suspension system comprises a gyroscopic 
System. In one embodiment, the generaor is configured in 
convert energy received through movement ofthe banery. In 
fone embodiment, the generator is configured 10 convert 
energy received in a parasite manner. Inoneembodiment, the 
case comprises a magnetic shied 

In one embodiment, а banery comprises a case, a сой 
contained within the Case, a magnetic structure contained 
Within the case and configured to generate a compressed 
magnetic field, а fist energy storage device contained within 
the case, a plurality of contact terminals coupled to the case, 
andaconrol module contained within the caseand coupled 
the сой and the fist energy storage device. In one embod 
ment, ihe magnetic structure comprises a plurality of spaced 
aparı rare earth magnets configured so that ike-polarity poles 
face cach other in neighboring magnets inthe plurality of rare 
carth magnets. In one embodiment, the magnets in the ph 
"liy of magnets are held in position with respect to one 
‘nother: In one embodiment,» space between two magnets in 
the plurality of magnets i substantially filled with а non- 
magnet substance. In one embodiment, the non-magnetic 
Substance comprises air. In опе embodiment, the on-mag- 
netic substance comprises a lMompolymer resin. In one 
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embodiment, the case is evocvat and hermetically sale. 
n one embodiment, the battery further comprises а suspen- 
sion system coupled to the magnetic structure. In one embodi- 
ment, the suspension system is tuned to optimize conversion 
of expected pater of movement into electrical energy. In 
one embodiment, the coil comprises an electrical conductive 
element and a magnetic conductive element. In one embodi- 
ment, the magnetic conductive element is configured to focus 
‘magnetic Пих in the electrical conductive element 

In one embodiment, a banery comprises а case, a coil 
contained within the case and having an electrical conductive 
element and a magnetic conductive element, a magnetic 
Structure, а first energy storage device contained within the 
case, plurality of contact terminals coupled 1o the case and 
“control module contained within the сазе and coupled to the 
сой and the first energy storage device. In one embodiment, 
the magnetic conductive clement is configured to focus mag- 
netic ic in the electrical conductive clement. Шош embodi- 
ment, the electrical conductive element comprises electrical 
conductive wire in а muhi-wire winding and The magnetic 
conductive element comprises a magnetic conductive wire in 
the mult-wire winding. In one embodiment, the electrical 
conductive element comprises an electrical conductive wind- 
ng and the magnetic conductive clement con 
netic conductive wi ent the electrical 


Tormod ona fist insulating substrate. In one embodiment, the 
magnetic conductive element comprises magnetic conduc 
tive roce formed on the fist insulating substrate. In one 
embodiment, the electrical conductive trce is formed on a 
fist surface of the fest insulating substrate and the magnetic 
conductive trace is formed оп the first surface of the fist 
insulating substrate. In one embodiment, the batery further 
comprises a plurality of insulating substrates, wherein the 
electrical conductive element comprises а plurality of elec- 
rical conductive traces formed on selected substrates in the 
plurality of substrates and the magnetic conductive clement 
Comprises a plurality of magnetic conductive traces formed 
оп selected substrates in the plurality of substrates. In one 
embodiment, the magnetic structure is configured to generate 

compress magnetic field. In one embodiment, a contact 
terminal of the plurality of contact terminals is electrically 
coupled toà contact terminal of an external battery, In one 
embodiment, the battery has a first physical orientation and 
‘he extemal battery has a second physical orientation differ- 
эш from the first physical orientation. 

In one embodiment, a battery comprises a case, means for 
converting movement of the battery into an electric current, 
fist means for storing energy contained within the case, sec. 
ond menns for storing energy contained within me case, 
means for controlling transfer of energy from the means for 
converting movement to the fst means for storing етту 
contained within the cuse, and means Гог accessing enemy 
Stored in the first means for storing energy. In one embod 
теш, the battery further comprises third means for storing 
energy contained within the case. In one embodiment, the 
means for converting movement comprises means for con- 
ducting an electric current and means for generating а mag- 
netic field. In one embodiment, the means for generating а 
magnetic field is configured fo generate а compressed mag- 
netic field. In one embodiment, the battery further comprises 
means for conducting magnetic flux. In one embodiment, the 
banery further comprises means for facilitating relative 
movement of he means for conducting an electric curent 
‘with respect to the means for generating a magnetic Во 

In onc embodiment, a method of operating а battery com- 
prises moving the battery, converting energy received through 
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he movement of the battery into an electric current, and 
«controlling transfers ofenergy toa plurality of'energy storage 
devices contained within the battery. In one embodiment, 
controlling transfers of energy comprises storing energy from 
the electric current їп а first energy storage device in the 
plurality of energy storage devices and controlling a transfer 
of energy from the first energy storage device to a second 
слету storage device in the plurality of energy storage 
devices. In one embodiment, controlling transfers of energy 
comprises rectifying the electric current. In one embodiment, 
"he method further comprises controlling a transfer of energy 
from the battery to а lead. In one embodiment, the method 
further comprises providing an electric current to the battery 
and controlling a storage in the batery of energy from the 
provided electric current. In one embodiment, converting 
energy received through the movement of the batiery into the 
‘electric current comprises generating a compressed magnetic 
field. none embodiment, converting energy received through 
the movement of the battery into the electric current futher 
comprises focusing the compressed magnetic field in an elec- 
rical conductive winding. In one embodiment, generating the 
compressed magnetic field comprises holding wo magnets 
Spacod-spart with like poles facing cach other at a distance 
closer tban an ambient distance In one embodiment, convert- 
ing energy received through the movement of the battery into 
the electric current comprises focusing a magnetic field in an 
‘electrical conductive clement. In one embodiment, focusing 
‘he magnesic field in the electrical conductive element com- 
prises positioning а magnetic conductive element with 
respect оды conductive element so as o focus the 
magnetic field. In one embodiment, converting energy 
received through the movement of the battery into the electric 
current comprises orienting a generator contained within the 
‘artery. In one embodiment, converting the energy received 
‘throug the movement ofthe battery into the electric current 
comprises convening the energy into relative movement 
‘between an electrical conductive winding and a magnetic 
field. In one embodiment the relative movement is general 
Tinea. Inoneembodiment, the relative movement is general 
rotational. 

In one embodiment, а system comprises a first battery 
having a first orientation and comprising means for conver 
ing energy into a first electrical signal, and а second battery 
electrically coupled to the first battery and having second 
‘orientation, and comprising second means for converting 
energy into a second electrical signal. Ш one embodiment, the 
Second orientation is substantially perpendicular to the fist 
orientation. In one embodiment, the means for converting 
energy into the first electrical signal comprises a control 
module configured to contol transfer of electrical energy 
froma first energy storage device toa second energy storage 
device. In onc embodiment, the means for converting састу 
int the first electrical signal comprises means for generating 
a compressed magnetic fied. In one embodiment, the means 
For converting energy into the first electrical signal comprises 
an electrical conductive winding and a magnetic conductive 
‘winding configured to focus magnetic flux in the electrical 
conductive winding. 


BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 


The patent or application fle contains at east one drawing 
executed in color Copies a the patent or patent application 
publication with color drawings will be provided by the 
Otice upon request and payment of he necessary fee. 
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The izesand relative positions ofelements in thedrawings 
are not necessarily drawn to scale. For example, the shapes of 
‘various elements and angles are not drawn to scale, and some 
of these elements are arbitrarily enlarged and positioned to 
improve drawing legibility. Further, the particular shapes of 
‘he elements a drawn are not necessarily intended to convey 
any information regarding the actual shape of particular ele- 
ments, and have been selected solely foreaseo recognition in 
the drawings, 

FIG. tisa diametric cross-sectional view ofa conventional 
coil 

IG. 2 is a diametric cross-sectional view of an embodi- 
ment ofa coil in accordance with the present disclosure. 

TIG. 3 a diametric cross-sectional view of another 
embodiment of a coil in accordance with the present disclo- 

IG. 4 is a diametric cross-sectional view of an embodi- 
ment of a dual conductor winding suitable for use in the 
embodiment of a coil illustrated in FIG. 3. 

FIG. § is a diametric cross-sectional view of another 
embodiment of a cvil in accordance with the present disclo- 

FIG. 6 is a diametri cross-sectional view of another 
embodiment of a cvil in accordance with the present disclo- 

FIG. 7 is a top view of another embodiment of a coil in 
accordance withthe present disclosure. 

FIG. В в a bonom view ofthe embodiment ofa coil illus- 

in FIG. 7. 

‘is aside view ofthe embodiment ofa сой illustrated 
аЛ. 

FIG. 10 is a top view of another embodiment of a сой in 
accordance with the present disclosure. 

FIG. 11 isa side view of another embodiment of a coil in 
accondange withthe present disclosure. 

FIG. 12 is a graphic illustration of the magnetic fux gen- 
erated by a conventional magnetic structure. 

IGS, ІЗА and 13B are graphic illustrations of the mag- 
netic Tux generated by two permanent magnets with like 
poles facing each other and separated by an ambient distance, 

FIGS. 14А and 148 are graphie illustrations of the mag- 
netic Tux generated by two permanent magnets with like 

intially touching each othe, 

15A and 158 are graphic illustrations of the mag- 
netic Tux generated by two permanent magnets with like 
poles facing each other and held together between an ambient 
distance and a substantially touching position, 

FIG. 16 is cross-sectional view of an embodiment of a 
magnetic structure in accordance with the present disclosure. 

FIG. 17 is cross-sectional view of an embodiment of a 
magnetic structure in accordance with the present disclosure. 

IG. 18 is cross-sectional view of an embodiment of a 
magnetic structure in accordance with the present disclosure. 

FIG. 19 is cross-sectional view of an embodiment of a 
magnetic structure in accordance with the present disclosure. 

FIG. 20 is a side diametric cross-sectional view of another 
embodiment of а magnet structure in accordance with the 
present disclosure. 

FIG. 21 is a side view of an embodiment of a magnet 
structure in accordance wit the present disclosure. 

FIG. 22 is a dingrammatical front view of an embodiment 
ога power generator system. 

FIG. 23 is a diagrammtical front view of the system of 
FIG, 22 п а different point in ime 

FIG. 24 is a side view, in section, of an armature included 
in the system of FIG. 22 
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"ront view of a system in 
accordance with an alternative embodiment of a generator. 

TIG. 26 is а side view, in soction, of an armature included 
in the system of FIG. 25, 

FIG. 27 sa side cross-sectional view ofan embodiment of 
‘system in accordance with the present disclosure. 

TIG. 28 is a side cross-sectional view of another embod 
ment of a system in accordance with the present disclosure. 

TIG. 29 is a top view of a system in accordance with the 
present disclosure 

FIG. 30 is а side diametric cross-sectional view of the 
system of FIG. 29 taken along line 30-30. 

TIG. 31 is a side diametric cross-sectional view of an 
embodiment of a system employing the embodiments illus- 
"rate in FIGS. 7 through 9 and FIG. 17. 

TIG. 32 is a side diametric cross-sectional view of an 
embodiment of a system employing the embodiments illus- 
"rated in FIG. 11 and FIG. 16 

TIG. 33 is a diametric cross-sectional view of an embodi- 
ment ofa banery: 

TIG. 34 is a diametric cross-sectional view of another 
embodiment of a battery. 

TIG. 36 s a side sectional view of another embodiment of 
a banery, 

TIG. 36 i a diametric cross sectional view of a linear 
generator suitable for use inthe embodiments illustrated in 
TIGS. 33 through 36. 

FIG. 37 is a high-level ow diagram for an embodiment of 
a method of recharging a portable energy storage device. 

FIG. 38 is a high level Aow diagram or an embodiment of 
а method of operating a portable energy storage device. 

FIG. 39 в a perspective view illustrating a practical appl 
cation for an embodiment of a power generator. 

FIG. 40 is a block diagram of an embodiment ofa system 
for generating power. 

FIG. 41 is а block diagram of an embodiment of a self- 
powered device. 

TIG. 42 illustrates an embodiment of a system in accor 
dance with the present disclosure. 

TIG. 43 illustrates another embodiment of a system in 
socordance with the presem disclosure. 

TIG. 44 illustrates an embodiment of an article of clothing 
in accordance with the present disclosure: 

FIG. 48 i a side view of an embodiment of a system in 
accondance with the presem invention. 

FIG. 46 is a top view of an embodiment ofa rotor suitable 
for use in the embodiment of a system illustrated in FIG, 48, 


DETAILED DESCRIPTION OF THE INVENTION 


Inthe following description, certain details are set forth in 
onderto provide athoroughunderstanding of various embodi- 
ments of devices, methods and articles. However, one of skill 
in the ап will understand that other embodiments may be 
practiced without these details. In other instances, well- 
Known structures and methods associated with batteries, lin- 
ear generators, and control systems have not been shown or 
‘described in detail to avoid unnecessarily obscuring descrip- 
tions of the embodiments 

Unless the context requires otherwise, throughout the 
specification and claims which follow, the word "compris" 
and variations thereof, such as “comprising.” and "oon 
prises are to be construed in an open, inclusive sense, that is 
as “including, but not limited o 

Reference throughout this specification to "one embod 
ment?” or “an embodiment” means that a particular feature, 
Sici or characteristic described in connection wilh the 
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‘embodiment is included па Jest one embodiment. Thus the 
"appearances of the phases “in one embodiment?” or "in an 
embodiment” in various places throughout this specification 
are not necessarily referring to the same embodiment, or o all 
embodiments. Furthermore, the particular features, struc- 
tures, or characteristics may be combined in any suitable 
manner in one or more embodiments to obtain further 
embodiments. 

The headings are provided for convenience only, and do 


ta not interpret the scope or meaning of this disclosure or the 


claimed invention. 

IG. 1 is a diametric ross sectional view о а conventional 
сой 100. The сой 100 comprises a non-magnetic winding 
form 102 and a non-magnetic, electrical conductive winding 
104. A winding comprises one or more complete tms ofa 
conductive materials in a coil, and may compriseoneor more 
layers. As illustrated, the winding 104 comprises nine turns 
and three layers. As illustrated, the electrical conductive 
‘Winding 104 is continuous. In other conventional coils, a 
plurality of electrical conductive windings may be employed, 
‘which may or may not be electrically connected in series or in 
parallel. The electrical conductive winding 104 may com- 
prise any suitable electrically conductive material, such as, 
Tor example, metallic materials, such as copper, copper 

sed with silver or tin, aluminum, silver, gold andlor alloys. 
The electrical conductive winding 104 may comprise, for 
example, solid wires, including. for example, lat wires, 
Strands, twisted strands, or sheets. The electrical conductive 
‘winding 104 may vary significantly in size from the illustra- 
tion, and may be substantially smaller or substantially larger 
than illustrated. The electrical conductive winding 104 is 
typically covered with an insulating material 120. The elec- 
{etal conductive winding 104s coupled to the leads 122, 124 
forthe coi] 100. 

IG. 2 is a diametric cross-sectional view of an embod 
ment oa bimetal сой 200. The сой 200 comprises a non- 
magnetic winding form 202 a non-magnetic, electrical соп- 
ductive winding 204 and a magnetic conductive winding 206. 
"The use of an electrical conductive winding, such as the 
electrical conductive winding 204, with a magnetic condu. 
tive winding, such as the magnetic conductive winding 206, 
facilitates focusing of a magnetic field passing through or 
generated by an electrical conductive winding of a сой, such 
albe winding 204 of the сой 200. Focusing of the magnetic 
field can significantly increase the efficiency ofthe coil 200. 
For example, when the сой 200 is employed in a generator, as 
a magnet is passed through the coil 200 фе electrical conduc- 
tive winding 204 produces electron low, while the magnetic 
conductive winding 206 Focuses magnetic hx in the electri- 
Sal conductive winding 204 and causes an increase in power 
output fom the сой 200. 

А first layer 208 and а second layer 210 of the electrical 
conductive winding 204 are wound onto the winding form 
202. In one embodiment, the electrical conductive winding 
204 is continuous, In other embodiments, the electrical con- 
ductive winding 204 may comprise a plurality of windings, 
‘which may be electrically connected in series or in parallel, A 
fist layer 212 of the magnetic conductive winding 206 is 
wound over the second layer 210 ofthe electrical conductive 
"winding Мы. A third layer 214 and a fourth layer 216 of the 
electrical conductive winding 204 are wound over the first 
layer 212 of the magnetic conductive winding 206. A second 
layer 218 of the magnetic conductive winding 206 is wound 
over he fourth layer 216 of the electrical conductive winding 
204.A fih layer 219 ofthe electrical conductive winding 204 
is wound over the second layer 718 of the magnetic conduc- 
tive winding 206, 
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The electrical conductive winding 204 may comprise any 
suitable electrically conduce material, such as for 
example, metallic materials, such as copper, copper coated 
with silver or tin, aluminum, silver, gold andlor alloys. The 
electrical conducive winding 204 may comprise, for 
‘example, solid wires, strands, twisted strands, or sheets, The 
electrical conductive winding 204 may vary significantly in 
Size Irom the illustration, and may be substantially smaller or 
Substantially larger than illustrated. The electrical eondbctive 
‘Winding 204 js typically covered with an insulating material 
220. The electrical conductive winding 204 is coupled to the 
leads 222, 224 for the вой 200. 

The magnetic conductive winding 206 may comprise any 
stable magnetic conductive material, for example, a mag- 
netic shielding material, such as, for example, nickel, nickel 
iron alloys, nickeltin alloys, nicke'silver alloys, plastic mag- 
вайс shielding, andlor nickelron/copper'molybdenum 
alloys. Magnetic shielding materials are commercially avail- 
able under several trademarks, including MuMell, Hiper- 
nom, HyMu 80%, and Permalloy®. The magnetic conduc- 
tive winding 206 may comprise, far example, solid wires, 
strands twisted strands, or shots. The magnetic conductive 
‘winding 206 may vary Significantly in size from the illustra- 
tion, and may be substantially smaller or substantially larger 
than iustrated. The magnetic conductive winding 206 is 
typically covered with an insulating material 226. The mag- 
netic conductive winding 206 forms а closed loop, as illus- 
‘eatedby the connection 228, and as illustrated is connected to 
ground 230. 

‘Other configurations of layers of an electrical conductive 
winding and a magnetic conductive winding muy he 
employed. For example, m layers of an electrical conductive 
Winding may alterate witha layers ofa magnetic conductive 
‘winding instead of two layers of electrical conductive wind- 
ing alternating with one layer of magnetic conductive wind 
ing as illustrated, with m and n positive integers In another 
example, m and need not remain constant. For example, the 
numberof layers may increase or decrease. An example layer 
pattern would be 2E, IM, 3E, 2M, 4E, with E indicating 
Electrically conductive layers and M indicating magnetically 
conductive layers. 

“Typically, the first and last layers comprise layers of the 
electrical conductive winding 204. In one experimental 
embodiment, a configuration with the first and Tast layer 
Comprising the electrical conductive winding 204 produced 
better performance in a generator application than when the 
last layer was comprised of the magnetic conductive winding 
206. In another example, a plurality of electrical conductive 
‘windings could be employed. 

TIG. 3 is а diametic cross-sectional view of another 
embodiment ofa bi-metal сой 300. The сой 300 comprises a 
winding form 302 and a dual conductor winding, which as 
illustrated takes the form of a bimetal winding 304, The 
dual-conductor winding 304 comprises an electrical conduc- 
tive winding in the form ofa wire 306, a magnetic conductive 
winding in the form ofa wire MI, an inner layer of insulating 
material 310 between the electrical conductive wire 306 and 
the magnetic conductive wire 308, and ап ouier layer of 
insulating material 312. The outer layer of insulating material 
312 and the inner layer of insulating material 310 may be 
integrates, The dial-condictor winding 304 may vary sig- 
nificantly in size from the illustration, and may be substan- 
ойу smaller or substantially larger than illustrated. As ilas- 
rated, the electrical conductive wire 306 and the magnetic 
conductive wire 308 are approximately the same size. In some 
embodiments, the electrical conductive wire 306 and the 
magnetic conductive wire 308 may be of dierent sizes, 
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The electrical conductive wire 306 may comprise any suit- 
able electrical conductive material. For example, the materi- 
als and configurations (ер. solid wire or stranded wire) dis- 
fumed above with respect lo the electrical conductive 
winding 204 of FIG. 2 may be employed. The electrical 
conductive wire 306 js coupled to the leads 314, 316 for the 
coil 300. The magnetic conductive wire 308 may comprise 
any suitable magnetic conductive material. For example. the 
materials and configurations (ee, solid wire or stranded 
wire) discussed above with respect to the magnetic conduc- 
tive winding 206 of FIG. 2 moy be employed. The magnetic 
conductive wire 308 forms a closed loop, as illustrated by the 
connection 318, and may be connected to а ground 320. As 
ilustrad, the winding 304 is wound so that the electrical 
conductive wire 306 i closest о an inner surface 322 of the 
‘winding form 302 and the magnetic conductive wire 308 is 
farthest fom the inner surface 322 of the winding form 302. 
As illustrated, the insulating layer 310 separating the electri- 
cal conductive wire 306 and the magnetic conductive wire 
308 is approximately parallel to the inner surface 322, In 
some embodiments, the insulating layer 310 separating the 
electrical conductive wire 306 and the magnetic conductive 
‘Wire 308 may be at another angle with respect to the inner 
surface 322, For example, in some embodiments the insulat- 
ing layer 310 may be approximately perpendicular to the 
inner surface 322. Аз illustrated the dual conductor winding 
304 is a single layer comprising three tums. In some embodi- 
ments, the winding may comprise multiple layers. In some 
embodiments, additional windings may be employed. 

FIG. 4 is а diametric cross sectional view of an embod 
ment of a dual conductor winding 404 suitable for use ia the 
embodiment of а сой 300 illustrated in FIG. 3. The dual 
conductor winding 404 comprises n electrical conductive 
‘Winding in the form of a wire 406, a magnetic conductive 
winding in the form ofa wire 488, a inner layer of insulating 
material 410 between the electrical conductive wire 406 and 
the magnetic conductive wire 408, and an outer layer of 
insulating material 412. The electrical conductive wire 406 
may comprise any suitable electrical conductive material. For 
example. the materials and configurations (e.g solid wire or 
Siranded wire) discussed above with respect о the electrical 
conductive winding 204 of FIG. 2 may be employed. The 
electrical conductive wire 406 may vary significamiy in size 
fom the illustration, and may be substantially smaller or 
substantially larger than illustrated. The magnetic conductive 
‘wire 408 may comprise any suitable magnetic conductive 
material. For example, the materials and configurations (e. 
Solid wire or stranded wire) discussed above with respecto 
the magnetic conductive winding 206 of FIG. 2 may be 
employed. The magnetic conductive wire 408 may vary sig- 
nificantly in size from the illustration, and may be substan- 
tially smaller or substantially larger than illustrated; 

FIG. S is а dimetie cross-sectional view of another 
embodiment ofa bi-metal сой $00. The сой 500 has a wind. 
ing form S02. А first electrical conductive winding 80да is 
wound on the winding form S02 in two layers. A int map- 
netic conductive winding 506 is wound on the winding form 
502 outside of the two layers of the Печ electrical conductive 
‘winding 5040. The first electrical conductive winding 5040 is 
coupled to leds S084. 510. for the fist electrical conductive: 
‘winding 504a. The frst magnetic conductive winding 5062 
Torms closed loop, as illustrated by the first connection loop 
5124 A second electrical conductive winding 504 is wound 
оп the winding form 502 in two layers adjacent to the first 
electrical conductive winding 804a. A second magnetic con- 
ductive winding S06 is wound on the winding form S02 
outside of the бо layers of the second electrical conductive 
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‘winding S046 adjacent to the fis magnetic conductive wind- 
ing S062. The second electrical conductive winding 504 is 
coupled to leads 508,10 for the second electrical conduc- 
"ive winding 504b. The second magnetic conductive winding 
‘06 forms a closed loop. as illustrated by the second con 
nection loop 512b. Additional windings may be added to the 
coil 500, as illustrated by the electrical conductive winding 
Sün, which is coupled fo the leads S08, S10, and by the 
magnetic conductive winding 506, which forms a closed 
loop as indicated by connection S12. In some embodiments, 
the electrical conductive windings (eg. windings 5040, 
504b, . . . хайн) may be electrically coupled together 
Parallel or in series, or in various combinations thereof, 

The electrical conductive windings 504, S045, S041 

may comprise any suitable electrical conductive material. For 
the materials and configurations (e. solid wire or 
ih respect othe electrical 
conductive winding 204 of FIG. 2 may be employed. The 
electrical conductive windings 5044,504, ... 04 may vary 
Sigifcanly in size om the illustration, snd may be substan- 
tially smaller ar substantially larger than ilustrared The mug. 
netic conductive windings £060, S060... 506и may com- 
Pise any suitable magnetic conductive material. Por 
«example, the materials and configurations (s solid wire or 
Stranded wire) discussed above with respect 10 tbe magnetic 
Conductive winding 206 of FIG. 2 may be employed. The 
‘magnetic conductive windings 5060. 5066, .. S06 may vary 
Significantly in size Irom the illustration, and may be substan. 
tially smaller or substantially larger than illustrated. A bi- 
metal winding may be employed. such as the bi-metal wind- 
ing 304 illustrmtel in FIG. 3 or the bi-metal winding 404 
illustrated in FIG. 4. Typically, the coil 500 would have addi- 
tional layers ofeach winding, with the outer layer comprising 
a layer of the electrical conductive winding (eg. winding 
Soda). but for ease of illustration the additional ayers are 
omitted. 

TIG. 6 is a diametrie cross-sectional view of another 
embodiment afa bi-metal coil 600. The сой 600 comprises a 
‘non-magnetic winding form 602, а non-magnetic, electrical 
Conductive winding 604 and a magnetic conductive winding 
в. A fist layer 608 and a second layer 610 of the electrical 
conductive winding 604 are wound onto the winding form 
602. A layer 612 ofthe magnetic conductive winding 606 is 
wound over the second layer 610 of the electrical conductive 
winding 604. 

The electrical conductive winding 604 may comprise any 
suitable electrical conductive material and configuration, Гог 
example, dhe materials and configurations (ез, solid wire or 
stranded wire) discussed above with respect the electrical 
Conductive winding 204 of FIG. 2 may be employed. The 
electrical conductive winding 604 is typically covered with 
am insulating material 614, The electrical conductive winding 
{604 is coupled to the leads 616, 618 for the coil 600. The 
magnetic conductive winding 606 may comprise any suitable 
magnetic conductive material and configuration. Гог 
example, the materials and configurations (c, solid wire or 
‘Sd wire) discussed above with respect 10 ihe magnetic 
conductive winding 206 of FIG. 2 may be employed. The 
magnetic conductive winding 606 is typically covered with 
an insulating material 620. The magnetic conductive winding 
{606 forms a closed loop, as illustrated by the connection 622, 
and may be connected toa ground (See ground 230 in FIG. 2). 
Some embodiments may employ a bi-metal or dual-conduct- 
ing winding (see dual conductor winding 304 illustrated in 
Lu 

‘The winding form 602 hasan inner length 624 апдап outer 
length 626 that are different, As illustrated, the inner len 
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624 is shorter than the outer length 626, This difference in 
length facilitates focusing of a magnetic held in the electrical 
conductive winding 604. 

FIGS, 7 through 9 illustrate another embodiment of a bi- 
metal coil 700. FIGS. 7 through 9 are not dawn to scale for 
ease of illustration. FIG. 7 isa top view of the oil 700, The 
ФО 700 comprises a layer of insulating material 702 with an 
upper surface 704. The layer of insulating material 702 may 
comprise, forexample an integrated circuit boar, substrate 
ora thin lm or sheet of insulation, Commercially available 
Snsulating materials are sold under the trademark Mylar. An 
electrical conductive winding in the form of а trace 706 is 
formed on the upper surface 704 of the layer of insulating 
material 702 The electrical conductive roce 706 may com- 
prise any suitable electrical conductive material, such as, for 
example. copper, aluminum, gold, and silver. and alloys. The 
materials discussed above with respect to the electrical con- 
ductive winding 204 of FIG. 2 may be employed. Well-known 
techniques for forming traces on substrates may be employed, 
such as those used in connection with RFID devices and 
Antennas. The layer of insulating material 702 has an opening 
s 

FIG. 8 is «bottom view of the embodiment of a сой 700 
ватка in FIG. 7. The layer of insulating material 702 has 
‘lower surface 716. A magnetic conductive winding in the 
form ofa trace 718 is formed оп te lower surface 71б ofthe 
layer of insulating material 702, The magnetic conductive 

se 718 may comprise any suitable magnetic conductive 
eral such as, for example, nickel, nickelîcon alloys, 
niekel'tin alloys nickel slvr alloys. The materials discussed 
shove with respect tothe magnetic conductive winding 206 of 
FIG. 2may be employed. Well-known techniques for forming 
traces оа substrates may be employed, such as those used in 
connection with RFID devices and antennas. FIG, 9 js a side 
View of the embodiment of a сой 700 illustrated in FIG. 7, 
шашай an optional core 730 for the coil 700, Thecore 730 
may comprise, for example, an iron core. 

FIG. 10 is a top view of another embodiment ofa bi-metal 
coil 1000. The coil 1000 comprises a layer of insulating 
material 1002 with an upper surface 1004. The layer of insu- 
Tating materia 1002 may comprise. for example an integrated 
чїй boant, a substrate or a thin fim of insulation. An 
electrical conductive winding in the form of a trace 1006 is 
formed on the upper surface 1004 of the layer of insulating 
material 102. The electrical conductive trace 1006 may com- 
prise any suitable electrical conductive material, such as, for 

Copper, aluminum, gold, and silver, and alloys, For 
the materials discussed above with respect o the 
electrical conductive winding 204 of FIG. 2 may he 
employed. Well-known techniques for forming traces on sub- 
tios may be employed, such as those used in connection 
with RFID devices and antennas. The layer of insulating 
material 1002 has an opening 1008. A magnetic conductive 
‘Winding in the form of a race 1018 is formed on the upper 
surface 1004 of the layer of insulating material 1002. The 
magnetic conductive trace 1018 may comprise any suitable 
‘magnetic conductive material, such в, for example, nickel, 
niekelîron alloys, niekeltin alloys, nickel/silver alloys. For 
example, the materials discussed above with respect o the 
magnet conductive winding 206 of FIG. 2 may be employed. 
Well-known techniques for forming traces on substrates may 
be employed, such as those used in connection with REID 
devices and antennas. 

FIG. 11 is side view of another embodiment of a bi-metal 
сөй 100, The coil 1100 comprises a plurality of insulating 
layers 1102. Traces ofelecirical conductive material 1106 are 
formed on selected surfaces 1130, 1132, 1134, 1136 of the 
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iy of insulating layers 102. Traces of magnetic con- 

formed on selected surfaces 1138, 
1140 of the plurality of insulating layers 1102. The layers of 
insulating material 1102have an opening 1108, Аз illustrate, 
te сой 1100 comprises three layers of insulating material 
1102, Fewer or additional layers 1102 may be employed. In 
addition, in some embodiments the traces of electrical con- 
ductive material 1106 and the traces of magnetic conductive 
material 1118 may be formed an selected surfaces of the 
layers of insulting material 1102 in different pattems. For 
example, traces of electrical conductive material 1106 and 
races of magnetic conductive material 1118 may be formed 
оп altemate surfaces of layers of insulating material. In 
another example, races of electrical conductive material 
1106 and magnetic conductive material 1118 may be formed 
on the same surface o a layer of insulating material 1102, or 
оп each surface of a layer of insulating material. Traces on 
‘various layers of insulating material 1102 may be coupled to 
och other 

As mentioned above, coils are frequently employed in 
devices and applications together with magnets. Bimetal 
coils can be advantageously employed in such applications 
and environments with conventional magnets. FIG. 12 is a 

"magnetic их generated by a con 
netic structure 1200, The magnetic structure 
comprises a magnet 1202 having а north pole N and a south 
pole S. FIG. 12 shows representative magnetic flux equipo- 
dental ines 1204 to illustrate the magnete field ttf gen- 
‘erated by the permanent magnet 1202 of the magnetic stroc- 
шге 1200. The closer the equipotential ines in a region, the 
greater the magnetic Bux density in the region. 

Improvements, however, can be made to conventional 
magnetic structures. In many devices and applications, 
increasing the mapneti их density in а region can greatly 
improve efficiency and performance. Forexample, increasing 
the magnetic fx density in a region can lead to a higher 
gradient. which can lead to increased efficiency in, for 
example, a generator ora motor 

FIGS. 13А and T3B are graphic illustrations of the mag- 
netic flux generated by a magnetic structure with two perma. 
nent magnets with north poles facing eachother and separated 
by an ambient distance FIG, 13A is a black and white repre- 
sentation and FIG. 13B is a color representation. Represen- 
{ative magnetic flux equipotential lines illustrate the magnetic 
field that is generated by the magnetic structure. The mag- 
netic flax has a higher gradient inthe region between he поп 
poles than the magnetic Пих in the region around the north 
Pole generated by а single magnet or by magnetic structures 
that have opposite polarity poles cing each other 

FIGS. 14۸ and 14В are graphic illustrations of the mag- 
netic flux generated by a magnetic structure with two perma- 
nent magnets with north poles substantially touching euch 
other. Representative magnetic ux equipotent lines illus- 
"rate the magnetic field that is generated by the magnetic 
Structure For similar magnes, the magnetic xin the region 
adjacent othe substantially touching north poles generated 
by the arrangement illustrated in FIGS, 14A and 14B has a 
higher gradient than the magnet Nux generated hy the 
arrangement illustratedin FIGS. 13A and 13B, which is ilus- 
teat by the greater density of ux lines in FIGS. 14A and 
TAB. А higher magnetic fux gradient also occurs in a region 
adjacent to the south pole of he upper magnet illustrated in 
FIGS. 14A and 148. 

FIGS. 18А and 15B are graphic illustrations of the mag- 
netic flux generated by a magnetic structure with two perma. 
nent magnets with like poles facing each other amd held 
gether at а distance between an ambient distance und a 
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substantially touching position: Representative magnetic ux. 
equipotoatal lines ilustre the magnetic Пе that is genes 
ated by the magnetic structure For similar magnets, the mag- 
netic Box generated by the arrangement illustrated in FIGS, 
1$А and 15B produces a denser set of flux lines along a arger 
region adjacent 10 the north poles, permitting à higher fux 
gradient in a larger region than the magnet fox generated by 
the arrangements illustrated in FIGS. 13А, 13B, 14А and 
148, which is illustrated by the greater density of hx lines 
‘long larger region of the sides of the permanent magnets 
‘Murata in FICS, 15A and 168. 

Significant improvements in cificiency, for example in 
power generation, can be achieved by positioning the mag- 
nets with like poles facing each other at an optimum distance 
between a touching configuration and an ambient distance. 
The optimum distance will vary depending upon the configu- 
ration in which the magnetic structure is to be employed (eg, 
the movement path ofthe magnetic structure wih respec oa 
coil when the magnetic лит is employed ina generator! 
motor configuration). FIG, 16 is a cross-sectional view of an 
embodiment ofa multipole magnetic structure 1604 generat- 
ing plurality of compressed magnetic fields Ш some appli- 
cations, generating а plurality of compressed magnetic fields 
can provide farther increases in efficiency. The compressed 
magnetic fields may increase the efficiency ofthe conversion 
of energy into electrical energy when the magnetic structure 
1604 is employed, for example in a generator. Such generi- 
‘ors may be configured to convert energy received ina para- 
sitie manner. Typical sources of energy include kinetic 
Sources thermal sources, acoustic sources, and radio-fre- 
quency sources 

The magnetic structure 1604 employs tabs 1694 to hold the 
permanent magnets 1612, 1614, 1616 in position with respect 
{o each other. While the illustrated embodiment employs 
шг permanent magnets 1612, 1614, 1616, other embod 
ments may employ diferent numbers of permanent magnets, 
Such as two permanent magnets of four permanent magnets. 
Other embodiments may employ electromagnetsinsteadofor 
in addition to permanent magnets, The permanent magnets 
1612, 1614. 1616 are disk-shaped as illustrated. but other 
stapes may be employed. For example, rectangular: (ei. 
Square), spherical. or eliipticalshaped magnets may be 
employed. Similarly, the faces ofthe magnets need not be flar, 
For example, conver, concave, ril, cones, or diamond- 
shaped faces may be employed. Various combinations of 
Shapes and faces may be employed. While the illustrated 
embodiment employs tabs, other positioning mechanisms 
may be employed, such as threads, spacers, ples, or combi 
‘ations of positioning mechanisms, The magnet 1612, 1614, 
1616 are positioned and held apart from each other and ме 
arranged such that same polarity poles in adjacent permanent 
magnets face each other. For example, the N pole 1628 ofthe 
fist permanent magnet 1612 faces tbe N pole 1680 of the 
second permanent magnet 1614 and the 5 pole 1632 ofthe 
Second permanent magnet 1614 faces the S pole 1634 of the 
third permanent magnet 1616. In addition, the magnets 1612, 
1614, 1616 arc held close enough together to form a com- 
pressed magnetic ПМ (eg, closer than an ambient distance 
and spaced apart). In some embodiments, the spaces 1636, 
1638 betwen the permanent magnets 1612, 1614, 1616 are 
substantially filled witha material 1637, which may comprise 
а gas such as air, In some embodiments, the material 1637 
may comprise other substantially non-magnet and substan- 
tially non-conductive substances, such as a MuoropoTymer 
esin or plastic. In some embodiments the spaces 1636, 1638 
between the magnets may be evacuated and hermetically 
sealed. 


US 7,688,036 B2 


21 


Theshape, position and strength ofthe permanent magnets 
ina magnetic structure, such as Ше magnetic structure L604, 
can increase the ficiency of a device or application employ- 
ing the magnetic structure 1604, such as а generator, by 
generating а compressed magnetic field. А gauss meter (not 
‘Shown may be employed to determine the optimum strength 
and positioning of the permanent magnets 1612, 1614, 1616, 
as well as the number of permanent magnets. Other design 
may be taken into consideration as well, such 
Эв external impacts of electromagnetic 
control of multiple generator magnetic interaction. 
17 illustrates an embodiment of a magnet structure 
202 configured to generate а compressed magnetic fid. The 
magnet чїпкїшге 202 includes а case 204 and а plurality of 
magnets housed in the case 204 with like poles facing cach 
other In the illustrated embodiment, the case 204 houses а 
fist magnet 32 having an end 30 of a fist polarity and a 
second magnet 36 having an end 34 ofthe same polarity as the 
wend 30 and facing the end 30. In the illustrated embodiment, 
he end isa south pole and the end 34 js a south poles in an 
alternative embodiment. two nori poles face each other. In 
the illustrated embodiment, the case 204 has an inner cylin- 
dicil surface 205 and the magnets 32 and 36 have respective 
outer cylindrical surfaces. The magnets 32, 36 are slidingly 
received into the case 204. In the illustrated embodiment, the 
Case 204 has an open threaded end, through which the mag- 
nels 32 and 36 are inserted (or replaced) and the magnet 
assembly 202 further includes a serew cop 206 selectively 
losing the threaded end of the case 204 In the illustrated 
embodiment, the serew сар 206 forces the magnets 32, 36 
Together closer than the ambient distance that the repelling 
force generated by the magnetic field would normally permit, 
thereby generated a compressed magnetic feld. Other 
embodiments for positioning the magnets are possible. For 
example, the inner cylindrical surface 205 could have 
recesses into which the magnets аге sapped. 

FIG. Iillststesancmbodiment ofa multi-polemagnetic 
structure 302 configured to generte a plurality of com- 
pressed magnetic fields. The magnetic structure 302 has a 
Case 304 with tabs 305 holding a plurality of magnets in 
position with respect to cach other. The magnets includea nt 
magnet 308 having а first end 318 having а fist polarity and 
а second end 316 having an opposite polarity. The magnets 
further include a second magnet 310 having a fist end 320 
having а polarity that is the same as the first polarity, and 
having а second end 322 having a polarity that is opposite te 
ist polarity. The fest end 320 of the second magnet 310 is 
spaced apart from the first end 318 of the first magnet 308. 
"The frs end 320 of the second magnet 310 is at least gener- 
ally facing the first end 318 of the first magnet 308. The 
magnets further includea third magnet 312 having a fist end 
34 having a polarity that is opposite the first polarity, and 
having a second end 326 having a polarity that is the same аз 
the first polarity. The fist end 324 ofthe third magnet 312 is 
Spaced арап from the second end 322 of the second magnet 
10. The first end 324 of the third magnet 342 is at least 
generally facing the second end 322 of the second magnet 
10. Any number of additional magnets is possible. For 
example, in the illustrated embodiment, the magnets farther 
include а fourth magnet 314 having а fist end 328 having a 
polarity that is the same as the first polarity and hoving a 
Second end 330. The magnet assembly 302 further includes a 
жек cap 306 closing an open threaded end of the case 304. 

TIG. 19 is а side diametric cross-sectional view of an 
embodiment of a multi-pole magnet structure 1900 config- 
ured to generate a plurality of compressed magnetic fields, 
The magnet structure 1900 comprises a plurality of magnets 
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1902, 1904, 1906 with concave shapod surfaces 908, 1910, 
1912, 1914 with lke poles held facing each other at selected 
distances apart so as to generate high gradient or compressed 
‘magnetic fields. As illustrated, the concave-shaped surfaces 
fre cone-shaped. Other substantially concave shaped sur- 
aces may be employed 

FIG. 20 is a side diametric cross-sectional view of another 
embodiment of a multipole magnet structure 2000 config- 
‘red fo generate a plurality of compressed magnetic elds, 
The magnet structure 2000 comprises a plurality of magnets 
2002, 2004, 2006 with coaver-shaped surfaces 2008, 2010, 
2012, 2014 with like poles held facing cach other at selected 
‘distances apart so as to generate high gradient or compressed 
magnerie fields. As illustrated, the convex-shaped surfaces 
are curved. Other substantially convex-shaped surfaces may 
be employed. 

FIG. 21 isa side view of an embodiment of another multi- 
pole magnet structure 2100 configured to generate a plurality 
Of compressed magnetic fields, The magnet structure com- 
prises а rectangular magnet housing 2102 and a plurality of 
Tectangular magnets 2104, 2106, 2108 contained within the 
housing 2102. The magnets 2104, 2106, 2108 are heid with 
Jike poles facing each other at selected distances apart so as lo 
generate desired compressed magnetic fields. 

Embodiments of duaLcoduetor or bimetal coils andíor 
embodiments of magnet structures configured 10 generate 
compressed magnet бй, such as those described above, 
may be advantageously employed in a number of devices and 
applications. Гог example, embodiments of dual-conductor 
OF metal coils andor embodiments of magnet structures 
configured to generate compressed magnet fields may be used 
"m various types of genertorsimotors used in various appli- 
cations, acoustic systems ador control systems. Example 
generators include generators п 


specifically 
io electrical energy. Typical 


generated to be converted 
Sources of energy include kinetic sources, thermal sources, 
acoustic sources, and radio-frequency sources. For example, 


Some embodiments may employ a magnetic structure config- 
red o generate а compressed magnetic held together with 
dissimilar metals in onder to take advantage ofthe Seebeck 
E 

А number of such example applications are discussed 
below by way of illustrative example embodiments of such 
devices and applications. Although some embodiments may 
employ а dual conductor or hi-metl сой ава a magnet strae. 
{ure configured to generate a compressed magnetic Held, 
‘other embodiments may employ a dual-conductor or bimetal 
"oil а conventional magnetic structure or no magnetic 
тусто Other embodiments may employ a magnetic strac- 
re configured to generate а compressed magnetic Held and 
a conventional coil or по сой. Some embodiments muy 
employ a conventional сой and a conventional magnete 
Зале in combination with other aspects of the present 
disclosure. 

Linear generators and motors are known in theart. A linear 
generator typically has а stator and an armature that can be 
nearly driven relative lo the stator to generate electrical 
energy. Linear generators are disclosed, for example, in US. 
at No. 6,759,755 to Sagov andin U.S. Pat No. 6.798.090 10 
Cheung al, both of which are incorporated herein by ref- 
‘erence. A linear motor typically has а stator and an armature 
"at can be linearly driven relative to the stator in response 1o. 
the application of electrical energy, typically in the form of 
electrical signals. 

‘Conversion of linear motion to electrical power is a chal 
enging problem. Recent work by the inventors in evaluating 
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‘classical linear displacement generators sing planar indue- 
ors indicates poor conversion efficiencies. Зе, for exampl 

US, Pat. Мо. 6,220,719 issued to Vetorino, ct al. The basic 
problem is that ihe power output is proportional to the square 
Of the derivative of the magnetic field, and the magnitude of 
his derivative remains small in conventional devices. Similar 
issues arise in the conversion of electrical power into linear 


Ina linear generator, tbe power output generated by relative 
movement of a сой with respect Yo а magnetic structure is 
proportional w the square of the derivative of the magnetic 
Beid. The voltage is determined by the number of turas in the 
winding of the сой ара the strength of the magnetic field. The 
shape, relative position and strength of tbe permanent mag- 
таз in а magnete structure can magnify te value of that 
derivative by generating a compressed magnetic field. By 
using а compressed magnetic field, significant increases in 
оао can be obtained from this class of generators, even 
for relatively small rates of mechanical displacement. The 
concepts pertinent to generating a compressed magnetic field 
are addressed through illustrative examples (see the descip- 
"ion of FIGS. 13-16 above and 22-25 below). 

FIGS. 22 through 24 illustrate an embodiment of a linear 
power generator 2200 employing an embodiment of a mag- 
bate structure 2202 configured to generate а compressed 
magnetic Held. The power generator 2200 includes a coil 11 
Лоса between two magnets 12 and 14, The сой may be a 
conventional сой ora ана ор or metal coil More 
Particularly, the power generator 2200 includes a first magnet 
T2 having an end 13 having a first polarity, and a second 
magnet 14 having an end 15 having a polarity thts the same 
as the first polarity. More particularly, in the illustrated 
embodiment, the end 13 is a north pole and the end 15 is also 
north pole. The end 15 of the second magnet 14 is spaced 
apart from the end 13 of he first magnet 12-1 the illustrated 
embodiment, the end 15 Ваз à surface 22 (FIG. 23) that is 
generally planar, and the end 13 has а surface 18 that 
generally planar The end surface 22 of the second magnet 1 
Ба least generally acing the end surface 18 of the first 
magnet 12. 

The at-rest position of the сой 11 is closer to the end 13 of 
the fist magnet 12 than the end 15 of the second magnet 14. 
In the illustrated embodiment, the magnets 12 and 14 are 
permanents magnets. Other embodiments may employ elec- 
та-тар. Note that the static magnetic flux through the 
coil 11 is fairly high, as indicated by the density of the equi- 
potential lines 16 passing through the сой 11, in FIG. 22. The 
ox through the surface aren of the face 18 of the magnet 12 
is very large. The Пих through a plane approximately in the 
center 20 between magnets 12 and 14 is small. 

There is a very high negative Пе! gradient between the 
geometric position of the coil 11 in FIG. 22 and the position 
Occupied by the сой in FIG. 23. Thus, even slow physical 
movement of the coil 11 (or, conversely, the magnets) will 
{generat large derivatives. The сой 11 moving back and forth 
about the center 20 gives a huge change in flux, This will be 
{rue even with the small rates of physical displacement (урә- 
til derivatives) of magnet position. Because output is pro- 
portional 1o the square ofthis derivative, significant increases 
in power production will result. 

Trees 11 is moved from proximate face 18of magnet 12 
to face 22 of magnet 14 in time 28, the flux will change from 
Ht “awe 

Tias, the ts approximately: 


Hat 


ad it is positive. 
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This is an approximate value because, fora linear velocity, 
he derivative will vary in value during the period At since the 
field is non-ncr 

Inthe embodiment shown in FIG. 24, the сой 11 is wound 
around a core 24 having a length, and an axis 26 along the 
length (coinciding with the center line 20 in FIG. 23). In the 
embodiment shown in FIG. 19, the axis 26 is normal to the 
direction defined between the end 13 of the first magnet 12 
and the end 15 ofthe second magnet 14, In the embodiment of 
FIG. 22, the end surface 18 of the first magnet 12 asa width 
W, and the core 24 has a length along anis 26 that is at east as 
ong as the width W of the end surface 18 of the first magnet 
12 In е illustrated embodiment, the end surface 22 of the 
second magnet 14 has a width corresponding to the width of 
the end surface 18. Other embodiments are possible. 

In theillustratedembodiment, the coil 11 issupported to be 
driven back and forth between the first magnet 12 and the 
Second magnet 14 along a path between surfaces 18 and 22 
that is generally normal tothe axis 26. 

Inan alternative embodiment, shown in FIGS. 28 and 26, 
the end 30 ofa fist magnet 32 is a south pole and the end M. 
ofasecond magnet 65 also south pole (and the ends Mond 
34 at least generally face eachother) A сой 38 is shown 
between the two magnets in FIG. 28, but other сой arrange- 
ments are possible in a generator as will be described herein. 

Holding the magnets separate and closer together than the 
ambient distance that the repelling force fom the magnets 
‘would normally permit creates а high-gradient, or com- 
pressed, magnetic field. This generally results in an increase 
f power ouput ftom the generator. For many embodiments, 
holding the magnets closer together up toa limit will result in 
an increased power output. For example, in alternative 
embodiments, the distance between face 18 and face 22 could 
Be equivalent to two times the distance "a shown in FIG. 22. 

FIG. 27 is a diametric cross-sectional view of a generator 
200 employing an embodiment of a magnet structure 202 
configured to generate a high-gradient or compressed magnet 
Ва For example, embodiments of the magnetic structures 
ilustrand in FIGS. 16 through 21 may be employed as the 
magnetic structure 202 illustrated in FIG. 27. The generator 
200 include а housing 208 in which he magnet structure 202 
is supported for sliding movement In the illustrated embodi- 
ment, the case 204 has an outer cylindrical surface and the 
housing 208 has a cylindrical inner surface, which bas a 
diameter slightly lager than the diameter of the outer cylin- 
{rea surface of the case 204, The outside of the case 204 and 
the inside of the housing 208 may be made of or coated with 
dissimilar materials to reduce potential for binding between 
the case 204 and the housing 208. For example, the case 204 
may becoated with a non-stick coating while the housing 208 
may be made of an ARS plastic. Example dissimilar materials 
are available under the respective trademarks Teflon and 
Texan 

The generator 200 further includes an end 210, which can 
bea threaded end cap, for example, closing an open end ofthe 
housing 208. The generator 200 further includes a spring 212 
supported by the end 210 configured to be selectively com- 
pressed by the magnet assembly 202 and to move the magnet 
assembly 202 away from the end 210. The generator 200 
Turtherincludes amend 214 which could bea thresdedend cap 
ог merely а closed end, and a spring 216 configured to be 
Selectively compressed by the magnet assembly 202 and io 
move the magnet assembly 202 away йош the end 214. In 
Some embodiments, the springs 212. 216 may be configured 
To remain in a compressed stane. 
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The generator 200 further includes at least one cil 218 
Supported by the housing While other сой positions are pos- 
Sible, in the illustrated embodiment. the housing 208 has an 
Outer surface, which is cylindrical in the illustrated embod 
тем, and the coil is wrapped around the outer surface of the 
"housing 208. The coil 218 js positioned radially outwardly ОГ 
the housing 208 and the magnet assembly 202 inside the 
housing 208. The coil 218 can be retrained against longitudi- 
‘al movement relative to the housing 208 by glue, grooves, 
notches, or protrusions in the housing. or by any other desired 
method, or can be molded into the housing, supported on the 
interior of the housing ete. The сой 218 s positioned to be 
acted on by the compressed magnetic fields generated by the 
magnetic structure 202, 

n some embodiments, the generator 200 as an assembly is 
merely supported in a location that would be exposed 1 
motion. In other embodiments, а mechanical linkage is pro- 
vided to couple the generator 200, as an assembly, to motion. 
For example, the botom 214 could be coupled to a source of 
motion or movement In some embodiments, period mainte- 
nance could be fcilited For example, the top 210 could be 
removable for cleaning or maintenance or replacement of 

els, if desired. Some embodiments may be maintenance 
aple, embodiments ofa generator 200 employed 
ina battery (See FIGS- 33-38), may be designed w last for the 
fiio the battery without periodie maintenance. For exam 
the generator 200 may be cvacusted and hermetically scaled 
in some embodiment 

In some embodiments, an accelerometer is provided in the 
desired application and the frequency constant ofthe motion 
is determined. Thespring constants ofthe springs and mass of 
he magnets are then customized so that the magnet assembly 
202 resonates in the housing 208 when there is energy азай. 
EN 

FIG. 28 shows a generator 300, which is similar to the 
generator 200 except that multiple coils sre used. The gen- 
rator 300 has a magnetic structure or assembly 302 config- 
ured to generate one or more compressed magnetic fields, 
МОНРО magnetic structures configured to generate mul- 
tiple compressed magnetic fields, such as embodiments of the 
magnetic structures illustrated in FIGS. 16 and 18 through 21, 
may be advantageously employed as the magnetic structure 
302 in embodiments of the generator 300, The magnet struc- 
"ure 302 includes а case 304. 

"The generator 300 further includes a housing 332 in which 
‘the magnet structure 302 is supported for linear motion, ln the 
illustrated embodiment, the case 304 аз an outer cylindrical 
surface andthe housing 332 has а cylindrical inner surface, 
which has a diameter slightly larger than the diameter of the 
outer cylindrical surface of the case 304. The generator 300 
further includes an end 334, which can be a threaded end cı 
for example, closing an open end ofthe housing 332. The 
generator 300 further includes a spring 346 supported by the 
fend AM. The spring 346 is configured 1 be selectively com- 
pressed by the magnet assembly 102 and to move the magnet 
assembly 302 away from the end 334. The generator 300 
further includes an end 338 which could bea threaded ead cap 
or merely а closed end, and a spring 340 is arranged to be 
Selectively compressed by the magnet assembly 302. The 
Spring 340 is arranged to move the magnet assembly 302 
amay fom the end 338. 

The generator 300 further includes а first coil 336 sup- 
ported relative to the magnets such that the first coil 336 fs 
Selectively acted on by fields fom at least one pair of opposed 
ends of magnets, but possibly by fields from additional pairs 
‘of opposed ends of magnets, depending on movement of the 
magnet assembly 302. The generator 300 further includes a 
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second coil 342 supported relative othe magnets such that 
the second сой 342 is selectively acted on by fields from at 
ast one pair of opposed ends of magnets, but possibly by 
fields from additional pairs of opposed eads of magnets, 
depending oa movement of the magnet assembly 302, In the 
Ара embodiment, the generator 300 further includes a 
third coil 344 supported relative to the magnets such that the 
third coil 344s selectively acted on by fields from at leastone 
pair oT opposed ends of magnets, but possibly y fields from 
additional pairs of opposed ends of magnets, depending on 
movement of the magnet assembly 302. Any number of coils 
сап be employed. Any number of pairs of opposed ends of 
magnets can be employed to act an one or more coils. 

TIG. 29 illustrates за embodiment of a system 2900 
employing a magnetic structure configured to generate а 
compressed, high gradient magnetic field and a dual conduc- 
foror bi-metal coil. FIG. 30 is a diametrio side cross sectional 
view of the system 2900 of FIG. 29 taken along line 30-30. 
FIG. 30 is not to seale with respect to FIG. 29 and some ofthe 
deti is omitted from FIG. 30 o facilitate illustration. The 
System 2900 comprises a rotor 2902 comprising one or more 
Bianca coils 2904. Each bimetal coil 2904 comprises an 
lectica conductive winding 2903 and а magnetic conduc- 
tive winding 2905. Embodiments of the bimetal coils illus- 
trated im FIGS. 23 and S11 may be advantageously 
employed in embodiments of the system 2900 illustrated in 
FIG. 29. Some embodiments may comprise a magnetic struc- 
‘ure configured to generate a compressed magnetic field and 
‘conventional сой. Other embodiments may comprise a bi- 
meral coil and a conventional 

The 2900 also comprises a st 
net support 2908 and a plurality of permanent magnets 2910, 
2912, 2914. A first magnet 2910 of the plurality of magnets is 
coupled to ental portion 2916 ofthe magnet support 2908. 
‘The first magnet 2010 is oriented such that its poles 2918, 
2920 face opposite sides of an inner circumference 2922 of 
the rotor 2902. The second magnet 2912 in he plurality of 
magnets is coupled ioa first outer portion 2924 of the magnet 
support 2908. The second magnet 2912 is oriented such that 
3 pole 2926 of the second magnet 2912 faces the lke pole 
2018 of the first magnet 2910. As illustrated, the like poles 
2918, 2926 are the south poles of the respective fist and 
Second permanent magnets 2910, 2912. The thin! magnet 
2914 in the plurality of magnets is coupled toa second outer 
portion 2928 of the magnet support 2908. The third magnet 
2914 is oriented such that a pole 2930 of the third magnet 
2914 faces the like pole 2920 ofthe frst magnet 2910. As 
‘usted the like poles 2920, 2930 are the north poles ofthe 
respective first and third permanent magnets 2910, 2914. The 
magnets 2910, 2912, 2914 are positioned such that a plurality 
‘of compressed magnetic fields are generated Inthe illustrated 
embodiment the rotor 2902 is coupled to a mechanical trans- 
mission system 2934. In some embodiments, the magnet 
Support 2906 may be part of the rotor and the bimetal coils 
2904 may be part of ihe stator, 

As illustrated. the system 2900 comprises a coupling 2950 
{or coupling the coils 2904 1o a power grid 2952. Details of 
theelecirieal connection 2954 between the coils 2904 and the 
coupling 2980 areominted for clarity. А bus system coupled 0 
the electrical conductive windings 2903, br example, may be 
employed as the electrical connection 2954 between the coils 
2904 and the coupling 2950. The coupling 2980 may com- 
Prise control andor conditioning modules (pot shown). 

їп some embodiments, the system 2900 may be configured 
to operate as a generator In such embodiments, force applied 
totherotor2902by the mechanical transmission system 2934 
тау cause the rotor 2902 o rotate with respect othe stator 
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2906 As the rotor 2902 rotates with respect to the stator 2906 
along an axis 2932 illustrated by the dashed line B-B, a 
three-phase alternating current may be generated by the sys- 
tem 2900 

“In some embodiments, the system 2900 may be configured 
то operate эз а motor. In such embodiments, an electrical 
signal applied to the coils 2904 may cause the rotor 2902 to 
tate with respect to the stator 2906, As the rotor 2902 rotates 
‘sith respect 1 the stator 2906 along an axis 292 illustrated 
by the dashed line B-B, a force is applied to the mechanical 
‘eansmision system 2934 by the rotor 2902. Insome embod 
ments, the system 2900 may be configured o selectively 
operate as a motor or as a generator. In some embodiments, 
е system 2900 may be advantageously configured to oper- 
же at a desired voltage level, in a desired voltage range, 
andlor at a desired frequency. For example, the system 2900 
‘may be configured to produce 110-120 volts AC at 50150 Hz, 
220-240 volts AC at $060 Hz, 10 KV AC at 0/60 Н. or 100 
KV at 0/60 Hz. In some embodiment, the system 2900 may 
be figured to produce alternating andlor direc current. 

FIG. 31 illustrates a side cross-sectional view of an 
embodiment ofa system 3100 employing a dual conductor or 
bi-metal сой 700 and a magnetic structure 202 configured lo 
generate а compressed, high gradient magnetic field. For 

00 wil be described with respect 

T through 9 and 

the magnetic structure 202 illustrated in FIG. 17. Other 

embodiments of metal coils and mapnetie structures con- 

figured to generate compressed magnetic fields may be 
employed in embodiments of he system 3100. 

FIG. 31 is not necessarily to scale for ease of illustration. 
Tne bimetal сой 700 comprises a layer of insulating material 
702 with an upper surface 704. The layer of insulating mate- 
rial 702 may comprise, for example, an integrated circuit 
Board, a substrate ar a thin filin or sheet of insulation: Com- 
mercially available insulating materials are sold under the 
trademark МушгЕ. An electrical conductive trace 706 is 
formed on the upper surface 704 o the layer of insulating 
material 702 The electrical conductive trace 706 тау с 
prise any suitable electrical conductive material, such as, for 
example, copper, aluminum, gold, and silver, and alloys The 
materials discussed above with respect the electrical con- 
ductive winding 204 of FIG. 2 may be employed. Well-known 
techniques for forming traces on substrates may be employed, 
Such as those used in connection with RFID devices and 
antennas. The layer of insulating material 702 has an opening 
T08 through which the magnetic structure 202 may move. An 
upper portion 712 of a suspension system 714 is coupled to 
the magnetic structure 202 and to the upper surface 704 of the 
layer of insulating material 702, The layer of insulating mate- 
ial 702 has a lower surface 716. magnetic conductive trace 
ТВ is formed on the lower surface 716 of the layer of insu: 
lating material 702. The magnetic conductive trace 718 may 
comprise any suitable magnetic conductive material, such as, 
for example, nickel, nickel/iron alloys, nickelhin alloys, 
nickelsilver alloys. The materials discussed above with 
respect to the magnetic conductive winding 206 of FIG. 2 
may be employed: Well-known techniques for forming races 
оп substrates may be employed, such as those used in con- 
nection with RFID devices and antennas. A lower portion 720 
of the suspension system 714 is coupled to the magnetic 
Siructure 202 and to Ibe lower surface 716 of the yer of 
insulating material 702. The suspension system 714 is 
coupled to an optional mechanical transmission system 3102 

Tn some embodiments, the system 300 may Бе configured 
tw operate as a generator, In such embodiments, mechanical 
force applied tothe suspension system 714 by the mechanical 
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transmission system 3102 may cause the magnete structure 
202 1o move linearly with respect to the bi-metal coil 700, 
‘which may cause the device to generate an electric current. In 
some embodiments, the system 3100 may be configured to 
Operate asa motor. la such embodiments, an electrical signal 
applied to the льна coil 700 may cause the magnetic 
sirucare 20210 move linearly with respect to the bi-metal coil 
Тоо, which may cause the suspension system 714 to apply а 
mechanical force 1o the mechanical transmission system 
3102. Tn some embodiments, the system 3100 may be con- 
figured о selectively operate as a motor or as а generator. 

FIG. 32 illustmtes a side cross-sectional view of an 
embodiment ofa system 3200 employing dual conductor or 
icmeta сой 1100 and a magnetic structure 1604 configured 
to generate a compressed, high gradient magnetic field. For 
convenience, the system 3200 will be described with respect 
to the bimetal coi 1100 illustrated in FIG, 11 and the mag- 
nesie strochre 1604 illustrated in FIG. 16. Other embodi- 
‘ments oFbi-metal coils and magnetic structures configured to 
generate compressed magnetic fields may be employed in 
embodiments of the system 3200. 

FIG. is not necessarily to seale for ease of illustration. 
‘The bimetal сой 1100 comprises а plurality of insulating 
layers 1102. Traces of electrical conductive material 1106 are 
formed on selected surfaces 1130, 1132, 1134, 1136 of the 
phurality of insulating layers 1102. Traces of magnetic con- 
ductive material 1118 are formed on selected surfaces 1138, 
1140 of the plurality of insulating layers 1102. A suspension 
System 1114 moveably suspends a magnetic structure 1900 in 
an opening 1108 in the plurality of ayers of insulating mate- 
ш 1102. As illustrated, he bimetal сой 1100 comprises 
throe layers of insulating material 1102. Fewer or additional 
layers 1102 may be employed In addition, in some embodi- 
ments the traces of electrical conductive material 1106 and 
the traces of magnetic conductive material 1118 may be 
formed on selected surfaces of the layers of insulating mate- 
Hal 1102 in different pattems. For example, taces of electri- 
Cal conductive material 1106 and roces of magnetic conde 
tive material 1118 may be formed on alternate surfaces of 
ayers of insulating material. In another example, traces of 
electrical conductive material 1106 and magnetic conductive 
material 1118 may be formed on the same surface of a Layer 
of insulating material 102, or on each surface ofa layer of 
пзш material. Traces on various layers ОГ insulating 
material 1102 may be coupled to each other. The suspension 
system 1114 is coupled toan optional mechanical галаа. 
Sion system 3202. 

In some embodiments, the system 3200 may be configured 
to operate as a generator. In such embodiments, mechanical 
Torce applied to he suspension system 1114 by the mechani- 
cal transmission system 3202 may cause the magnetie struc- 
ture 1900 to move linearly with respect to the bimetal coil 
1100, which may cause the system to generate an electric 
current. In some embodiments, the system 3200 may be con- 
figured to generate an altemating current andor a direct cur- 
rent: Tn some embodiments, the device system may be con- 
figured to operate as а molor In such embodiments, an 
electrical signal applied to the bi-metal coil 1100 may cause 
the magnet structure 1900 to move linearly wit respect lo 
the bimetal coil 1100, which may cause the suspension sys- 
tem 1114 to apply à mechanical force to the mechanical 
transmission system 3202. In some embodiments, the system 
3200 may be configured to selectively operate asa motor oras 
a generator 

Battery technology is a one example application in which 
embodiments of a bimetal coil adora magnetic structure 
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configured to generate а compressed magnetic field may be 
advantageously employed, as will be illustrated with a limited 
number of examples. 

TIG. 33 isa diametric cross-sectional view ol an embod 
ment ofa battery 100 comprising a case 102, a generator 104, 
а fit energy storage device 106, а control modale 108, a 
second energy storage device 110, and contact terminals 112, 
ТА. The case 102 as illustrated js cut-away so as to facilitate 
illustration of other components of the battery 100. The case 
102 contains the generar 104, the fist energy storage device 
106, the contol module 108, and the socond energy storage 
‘device 110. The contact terminals 112, 114 are mounted to the 
case 102 at a top 116 and bottom 118, respectively, of the 
battery 100. 

"The case 102 may comprise an outer case shielding 120, 
which may be a magnetic andor electrical shield. The case 
Shielding 120 may comprise, for example, a layer of tin foil, 
alayerota magnetic shielding material, such as, for example, 
nickel, nickeliron alloys, nickeltin alloys, nickelsilver 
Alloys, nickeiron'copper'molybdenum alloys, which mas 
also take the form ofa foil. Such foil layers may. for exampl 
have a thickness in the range o! 0.002-0.004 inches, Magnetic 
Shielding materials ane commercially available under several 
trademarks, including MuMetal®, Hipemom, НуМи ВЯ, 
and Permalloy®. 

1а some embodiments, the case 102 and contact terminals 
112, 114 may take the external configuration of those of a 
conventional battery, such as, Jor example, аА: а AAA- 
cell, а C-cell, a РХ, a 9-volt battery, а watch battery, a 
pacemaker battery, a cellphone battery, а computer battery, 
and other standard and non-standard Battery configurations. 
Embodiments ofthe battery 100 may be configured to provide 
desired voltage levels, including. for example, 1.5 volts, 3.1, 
Т1, 9-ой, and other standard and non-standard voltages. 
[Embodiments may be configured to provide direct andor 
alternating current. 

The generator 104 converts kinetic energy into electrical 
energy As illustrated the generator 104 is a linear wenrator 
comprising bimetal сой 122, a magnetic structure 124 and 
suspension system 126. As illustrated. the bicmelal coil 122 
comprises an electrical conductive winding 121 and a mag- 
netic conductive winding 123. As illustrated, the suspension 
System 126 comprises a magnetic structure carrier guide 128, 
a fist spring 130 coupled at one end 132 to the magnetic 
Structure 124, a first repelling magnet 134 coupled to the other 
end 136 ofthe first spring 130, second spring 138 coupled at 
fone end 140 to the magnetic structure 124, and a second 
repelling magnet 142 coupled to the other end 144 of the 
Second spring 138. The suspension system 126 facilitates 
movement of the magnetic structure 124, in response to 
movement ofthe battery, along an ais АСА with respect tothe 
coil 122. The movement of the magnetic structure 124 rela- 
tive to the сой 122 generates a current in the сой 122. The 
‘suspension system 126 may comprise, for example, stainless 
Steel springs, such as 304 or 316 stainless steel springs. The 
magnetic structure 124 may comprise, for example, one or 
more rare earth magnets, such as neodymium-iron-boron per- 
manent magnets, опе oF more ceramic magnets, one or more 
plastic magnets, ог one or more other magnets The repelling 
magnets 132, 142 may comprise, for example, one or more 
fare earth magnets, one or more ceramic magnets, one or 
more plastic magnets, or one or more other magnets, Аз 
illustrated, the carrier guide 128 comprises a winding fom 
146 upon which one or more windings of the coil 122 are 
sound. In some embodiments, a separe winding form may 
be employed. The suspension system 126 is configured to 
permit the magnetic structure 124 o pass completely out ofa 
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region 148 defined bya top 150 and a botom 152 of the coil 
122. The springs 130, 138 are typically configured in a loaded 
condition. 

The first energy storage device 106 is configured to store 
electrical energy generated by the generator 104, In one 
embodiment, the first energy storage device 106 is capable of 
Storing electrical energy generated by the generator 104 with 
Tile or по conditioning. Їп other embodiments, electrical 
energy may be conditioned before И is stored in the first 
©су storage device 106, as discussed by way of example 
below. The first energy storage device 106 may comprise, for 
example, one or more ultracapacitors. For casc ofillustration, 
thefirst energy storage device 106 is illustrated as a functional 
block 

The control module 108 controls the transfer of ener 
within the battery 100. The control module 108 typically 
comprises a rectifier, which as illustrated is a full bridge 
rectifier 109. For example, the control module 108 may be 
configured to control he transfer of energy between various 
components of the battery 100, such as the generator 104, the 
"ist energy storage device 106, the second energy storage 
device 110, and the contact terminals 112, 114. In one 
embodiment, the control module 108 may also control the 
transfer of energy from the generator 104 to the first energy 
storage device 106. In one embodiment, the contro] module 
108 contrals the transfer of energy stored in the first energy 
storage device 106 to the second energy storage device 110, 
Tor example, the control module 108 may limit the current 
‘ow from the first energy storage device 106 to the second 
energy strage device 110. In another example, the control 
module 108 may stop the transfer of energy fom the first 
energy storage device 106 to the second energy storage device 
110 o avoid overcharging the second energy storage device 
110. 1n one embodiment, the control module 108 may be 
configured to stop the transfer of energy tothe first energy 
Storage device 106 to avoid overcharging the first energy 
Storage device 106. In one embodiment, the control module 
108 may be configured to control the transfer of energy from 
the first energy storage device 106 to the contact terminals 

2, 114. In one embodiment, the contol module m. 
configura to control the transfer ofenergy from the generator 
To the contact terminals 112, 114, In one embodiment, the 
control module 108 also may be configured to detect, control, 
permit, acce, regulate andlor to facilitate charging of the 
fist energy storage device 106 andor the second energy 
strage device 110 from an extemal source of electrical 
energy, suchas a conventional battery charger (not shown), or 
"ambient sources of energy: In one embodiment the control 
module 108 is configured to condition energy during a wans- 
Ter The operation ofthe control module 108 in two exemplary 
embodimentsis discuss in more detail below inthe descrip- 
"ion of FIGS. 37 and 38 

"The control module 108 may be implemented in a variety 
of ways, including as a combined control system or as sepa- 
fate subsystems. The control module 108 may be imple- 
mented as discrete circuitry: one or more microprocessors, 
digital signal processors (DSP), application-specifie inte- 
gred eirevits (ASIC) or the like, oras a series ol instructions 
Stored in a memory and executed by a controller, ог various 
combinations of he above. In some embodiments, the fist 
energy storage device 106 may be integrated into the control 
module 108, 

The second energy storage device 110 is configured to 
store electrical energy transferred from the first energy stor- 
age device 106 under the contol of the contro] module 108. 
“The second energy storage device 110 may comprise, for 
example, one or more conventional batteries, such as a ead 
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acid banery, a nickel-cadmium banery, падение 
hydride battery, а Hihium polymer banery or lithium ion 
battery, asodiumsullr battery, or any suitable rechargeable 
energy storage device, 

"The contact terminals 112, 114 provide acces for trans- 
Ferring еще! energy to andor Irom the battery 100. The 
contact terminals 112,114 may be made оГ any electrically 
conductive material, such as, for example, metallic materials, 
Such as copper. copper coated with silver or tin, alum 
gold, ele. The contact terminals 112, 114 are coupled to the 
золы module 108. In some embodiments, the contact ter- 
"minas 112, 114 may be coupled to the second energy storage 
device 110, instead of being directly coupled to the control 
module 108. As illustrated. the contact terminals 112, 114 
havea physical configuration similar to the contact terminals 
of a conventional Cul battery. As discussed above, other 
configurations may be employed. The contact terminals 112, 
114 are configured to permit the battery 100 to be easly 
installed imo and removed from external devices, such as, for 
example, a radio, a cell phone, or a positioning system. The 
contact terminals 12, 114 may employ magnetic shielding. 

[Energy may be stored in the battery 100 as a result of 
movement of the battery 100. For example, if the magnetic 
Siete 124 is neutral with respect to the coil 122 and the 
battery 10 is subject оа downward movement, the magnetic 
Structure 124 may move up with respect to the coil 122 in 
‘response to the downward movement of the battery 100, The 
relative upward movement ofthe magnetic structure 124 will 
result in the generation of a current in the сой 122 when it 
passes above the top of the сой 150. As the magnetic structure 
Т approaches the first repulsive magnet 134. the first spring 
130 and the first repulsing magnet 134 will apply downward 
Forces to the magnetic structure 124, In response to the down- 
ward forces, the magnetic structure 124 may begin to move 
downward with respect 1o the coil 122. It may pass through 
"entra 151, a locaton approximately midway between 150 
and 152, and pass through the coil 122 again, generating 
additional electrical current when it passes below the bottom 
ofthe coil 152. When the magnetic structure 124 approaches 
the second repulsing magnet 142, the second spring 138 and 
the second repulsing magnet 142 will apply upward forces to 
the magnetic пене 124. If the upward forces are sui 
ciently strong, the magnetic structure 124 will again pass 
through the сой 122 again, and generate additional electrical 
current. The movement may contine in an oscillatory back 
and forth fashion until there is insufficient energy in the 
Suspension system 126 to continuing moving the magnetic 
structure 124 with respect to the coil 122. 

“In some embodiments the suspension system 126 may be 
tuned increase the electrical energy generated from antic: 
puted sources of energy. For example, if the battery 100 will 
Frequenly be in an environment where energy is supplied by 
can individual walking or running at a known speed oc rate, he 
Suspension system 126 may be tuned to that speed or rte. 
Thus, а battery may be configured to substantially maximize 
the conversion of energy expected to be generated bya jogger 
imo electrical energy. ln another example, if the battery 100 
‘sll Irequently be subject to stop and go trai in an amomo- 
ile or iregular motion from a Hight or ground vehicle, the 
suspension system 126 may be tuned to maximize the con- 
version of the energy оГ that environment into electrical 
energy. In another example, ifthe battery will be employed in 
an environment frequently subjected о fluid waves, such as 
‘Water ar sea waves, or wind, the suspension system may be 
tuned to maximize the conversion of he energy of that envi- 
ronment into electrical energy. In another example, if the 
banery will be frequently subjected to vibrations, for 
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example, in a moving vehicle, the suspension system may be 
uned lo maximize the conversion ofthe energy received trom 


the vibrations into electrical energy. The suspension system 
may be tuned, for example, by modifying the strength of any 
repelling magnets, adjusting the tension in any repelling 
eviews, such as springs, employing multiple mechanical 
repelling devices (see FIC. 36), modifying the length of the 
path of travel of the magnetic structure, or combinations of 
modifications. Other suspension systems may be employed, 
such as, for example, suspension systems which orient the 
‘generator in diferent directions within the battery. The sus- 
pension system 126 may be gimbaled andor may employ 
gyroscopic principles о orient the generatorto facilitate орі. 
mal conversion of energy into electrical energy. Multiple 
generators within a battery with different orientations may be 
employed and multiple banery configurations may be 
employed. 

їп some embodiments, other generator configurations may 
be employed, such as, Tor example, radial, rotational, 5 
beck, acoustic, thermal, or radio-lrequency generators. In 
some embodiments, other suspension systems may be 
employed, such as suspension systems in which the generator 
104 may move with respect to be case 102 so as to take 
maximum advantage of the available forms of energy. For 
‘example, the generator 104 may be configured to rotate inthe 
battery case 102, so as to align itself with an axis of move- 
ment In another example, the suspension system 126 may be 
configured to allow the coil 122 to move with respect to the 
magnetic structure 124. 

FIG. 34 is a diametric cross-sectional view of another 
embodiment of a battery 200 comprising а case 202, a gen- 
rator 204, a first energy storage device 206 control module 
208, a second energy storage device 210, a third energy stor 
‘ae device 211, and contact terminals 212, 214. The case 202 
‘illustrated is cut-away so as to facilitate убор of other 
componens of the battery 200. The case 202 contains the 
generator 204, the first energy storage device 206, the control 
module 208, the second energy storage device 210 and the 
{hind energy storage device 211, The contact terminals 212, 
214 are mounted io the case 202 ata top 216 and bottom 218, 
respectively, of the battery 200. The case 202 may comprise 
anter case shielding 220, which may Бе а magnetic andor 
сис! shield In some embodiments, the case 202 and 
contact terminals 212, 214 may take the configuration of 
those of а conventional banery, such as, for example, а 
Mall, а ААА чы а Cool, a D.cel, a олн banery, a 
watch Pater, а pacemaker. a cell-phone battery. a computer 
battery. and other standard and non-standard battery coniu. 
rations. Embodiments ofthe battery 200 may be configured 10 
provide desired voltage levels, as discussed above with 
эрес to the embodiment illustrated im FIG. 33. Por 
‘example, the voltage level can be modified by changing the 
number of tums in a winding (see, eg. winding 410 of coil 
402 in FIG. 36) of ihe coil 122. 

The generator 204 converts received energy into electrical 
energy. As illustrated the generator 204 is inar generator 
comprising а coil 222, a magnetic structure 224 and а sus- 
pension system 226. The generator 204 may operate, for 
Example, as described above with respect tothe generator 104 
smod in FIG. 33. 

The first energy storage device 206 is configured to store 
electrical energy generated by the generalor 204. In one 
embodiment, the first energy storage device 206 is capable of 
storing electrical energy generated by the generator 204 with 
Tite or no conditioning. The first energy storage device 206 
may comprise, for example, опе or more ultracapacitors. 
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The control module 208 controls the transfer of energy 
between the various components of the battery 200, such ox 
the generator 204, th first energy storage device 206, the 
second energy storage device 210, the third energy storage 
device 211, and the terminals 212, 214, Por example, the 
control module 208 may control the transfer of stored in the 
first energy storage device 206 to the second energy storage 
device 210 and to the third energy storage device 211. In one 
embodiment, the control module 208 may also conirol the 
transfer of energy om the generator 204 to the first energy 
Storage device 206. For example, the control module 208 may 
limit the current Now from the first energy storage device 206 
to the second energy storage device 210 and to the third 
energy storage device 211. In mother example, the control 
module 208 may stop the transfer of energy fom the fist 
energy storage device 20610 the second energy storage device 
210 and to the third energy storage device 211 to avoid over- 
charging the second and third energy storage devices 210, 
211. In one embodiment, the control module 208 may be 
configured to detect, control, permit, and/or ло facilitate 
charging of the first, second andor third energy storage 
devices 206, 210, 211 from an extemal source of electrical 
‘energy (not showen coupled to the terminals 212, 214 

The control module 208 may be implemented in a variety 
of ways, For example, he control module may be imple- 
mented as described above in the description of the control 
module 108 of FIG. 33. 

The second and third energy storage devices 210, 211 are 
configured to store electrical energy transferred from the first 
energy storage device 206 under the control of he control 
module 208. The second and third energy storage devices 
210, 211 may comprise, Por example, conventional recharge- 
able batteries, suchas nicks сайли batteries, nickel metal 
hydride batteries, lithium polymer batteries or lithium ion 
batteries, other energy storage devices, or combinations of 
energy storage device. The second and third energy storie 
devices may be coupled to the control module 208, for 
‘example, separately in series, or in parallel. As illustrated. the 
Second and third energy storage devices 210, 211 are washer- 
shaped with the suspension system 226 extending imo hollow 
centers 209, 213 of the second and third energy storage 
devices 210, 211. As illustrated the second and third nr 
Storage device 210, 211 are connected in series between the 
first and second contact terminals 212, 214 and in serie the 
control module 208. Some embodiments may employ dis- 
Similar metals 1o take advantage of the Seebeck effet 

The contac terminals 212, 214 provide access for trans- 
Tering electrical energy to and from the battery 200. The 
contact terminals 212, 214 may be made of any electrically 
conductive material, such as, for example, metallic materials, 
Such as copper, copper coated with silver or tin, aluminum, 
gold, ele. The contact terminals 212. 214 are coupled to the 
Secondand third energy storage devices 210.201 The second. 
and third energy storage devices 210, 211 may be coupled 10 
the contact terminals in parallel or in series, In some embodi- 
ments, the contact terminals 212, 214 may be couple to the 
control module 208, intend of being directly coupled to the 
Second and third energy storage devices 210, 211. As ilus- 
rated, the contact terminals 212, 214 have the physical con- 
figuration ofthe contact terminals of a conventional Сей 
buttery. As discussed above, other configurations may be 
employed. Tho contact terminals 212, 214 are typically con- 
figured to permit the battery 200 10 be easily installed into and 
removed from extemal devices, suchas, for example, a radio, 
{cel phone, or a positioning system. The contact terminals 
212,214 may employ magnetic shielding. 


34 


Energy may be stored in the battery 200 as a result of 
movement ol the battery 200. For example, energy may be 
converted into stored energy in а manner similar 10 the 
example discussed above with respect to FIO. 33. 

‘As discussed above, in some embodiments the suspension 
system 226 may be tuned to maximize the electrical energy 
generated from anticipated sources of kinetie ener 

In some embodiments, other generator configurations may 
be employed, such as, for example, rotational generators. In 
some embodiments, other suspension systems may be 
employed, suchas, for example, suspension systems in which 
the generator 204 may move wih respect to the case 202 so as 
то take maximum advantage of available kinetic energy. For 
example, the generator 204 may be configured to spin in the 
batery case 202, so as to align itself with an axis of move- 
ment. In another example, the suspension system 226 may be 
configured to allow сой 222 to move with respect to the 
magnetic structure 224 

FIG. 38 isa side sectional view of another embodiment of 
‘battery 300 comprising a case 302, a generator 304, a first 
energy storage device 306, a control module 308, a Second 
energy storage device 3107 and contact terminals 312, 314 
The battery 300 has a different configuration than the battery 
100 illustrated in FIG. 33, bur the operation ofthe battery 300 
is ypically similar to the operation of the battery 100 illus- 
trated in FIG. 33. The contact terminals 312, 314 may be 
made of any electrically conductive material, such as, for 
example, metallic materials, such as copper, copper coated 
with silver ortin, aluminum, gol, ete, In some embodiments, 
the contact terminals 312, 314, may be contained within а 
connector, such as a plastic connector. 

FIG. 36 is a йашап cross-sectional view of a generator 
400 suitable for use, for example, in the embodiments ilus- 
trated in FIGS, 33 through 35, Other generators and/or 
devices may be employed in the embodiments illustrated in 
FIGS. 33 through 38, such as, for example, the embodiments 
illustrated in FIGS. 22-32. The generator comprises a coil 
402, а magnetic sinctre 404 configured o generale а com- 
pressed magnetic field (see, FIGS, 15 through 21) and a 
Suspension system 406. The suspension system 406 is con- 
figured to allow the magnetic structure 404 to completely pass 
through the сой 402 in either direction, As illustrated, the 
generator 400 is a lincar genertr. 

The coil 402 comprises a cylindrical winding form 408 and 
one or more windings 410. As illustrated, the winding form 
408 is integrated with a carrier guide 409 of the suspension 
System 406. As illustrated, the сой 402 comprises a single 
Winding 410. The winding 410 moy comprise any electrically 
conductive and substantially non-magnetic conductive mate. 
tial, such as, for example, copper, aluminum, gold, and silver, 
aad alloys. The winding 410 is typically covered with an 
insulating material 411. In some embodiments, additional 
windings comprising magnetic conductive and/or non-mag- 
netic conductive material may be employed (See, e.g. FIGS. 
211) The winding 410 may be, for example, solid material or 
may be comprised of strands of wire. Sheets of material may 
be employed in some embodiments, For example, a sheet 
comprising a copper layer and a Mylar layer may be wound 
around the winding form 408. 

"The magnetic structure 404 comprises a plurality of per- 
manent magnets 412, 414, 416 contained within a cylindrical 
magnet housing 418. While the illustrated embodiment 
employs three permanent magnets 412, 414, 416, oiher 
embodiments of the generator 400 may employ different 
‘numbers of permanent magnets, suchas two permanent mag- 
nets, four permanent magnets or hundreds of permanent mag- 
nets The permanent magnets 412, 414, 416 are disk-shaped 
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illustrated, but other shapes may be employed. For 
example, rectangular- (eg. square) spherical or elliptical- 
shaped magnets may be employed, Similarly, the faces of the 
magnets neod nol be st. For example, convex, concave 
radials, cones, or diamond-shaped faces тау be employed. 
Various combinations of shapes and faces may be employed. 
In some embodiments, electromagnet: muy be employed. 
The inside 420 of the magnet housing 418 and outsides 422, 
424, 426 of the permanent magnets 412, 414, 416 are 
‘headed so that the permanent magnets 412, 414, 416 can be 
fixed in position with respect to each other within the magnet 
housing 418. Other positioning mechanisms may be 
employed, such as tabs, spacers, glues, or combinations of 
Positioning mechanisms. 

The magnets 412, 414, 416 are positioned and held apart 
from each other and are arranged such that same polarity 
poles in adjacent permanent magnets face each other. For 
Example, the N pole 428 of the first permanent magnet 412 
faces the N pole 430 ofthe second permanent magnet 414 and 
the S pole 432 ofthe second permanent magnet 414 faces the 
Spole 434 ofthe third permanent magnet 416. In adition, the 
magnets 412, 414, 416 are held close enough together to form 
а compressed magnetic field (see the discussions of FIGS. 18 
and 16). In some embodiments, the spaces 436, 438 between 
the permanent magnets 412, 414, 416 are substantially filled 
with a material 437, which may comprise а gas such as air Tn 
some embodiments, the material 437 may comprise other 
Substantially non-magnet and substantially non-conductive 
Substances, such as a fluoropolymer resin or plastic, In some 
embodiments, the magnetic зити may be evacuated and 
hermetically sealed. 

As noted above, the shape, position and strength of the 
permanent magnets in a magnetic structure, such as the mag- 
natie structure 404, can increase the efficiency of the menera- 
or 400 by generating a compressed magnetic field. The mti 
of the length 440 from the top 442 ol the first permanent 
magnet 412 to the bottom 444 ofthe third permanent magnet 
416 o the length of 446 of the inner diameter 448 of the 
winding form 408, also impacts the electrical current pro- 
duced in response to movement of the magnetic structure 404 

respect о the сой 402. A gauss meter (not shown) 
‘beemployedio determine the optimum strength and position- 
ing of the permanent magnets 412, 414, 16, as well as the 
‘numberof permanent magnets and the length 440. 

(Other design considerations may be taken into consider 
sions well, such as weight and reducing externa impacts of 
‘electromagnetic fields and impacts from external electromag- 
netic fields, In another example of an additional design con- 
Sideation the overall length 450 ofthe winding form 408and 
the range of movement of the magnetic structure 404 in the 
Suspension system may impact the stability of the generator 
400. In one experimental embodiment, the it magnet 412 
and the third magnet 416 hod a strength of 450 gauss and the 
Second magnet hada strength of 900 gauss andthe permanent 
magnets 412. 414, 416 were separated by 2 mm. Factors in 
determining the desired spacing include the magnetic B-field 
Strength. The repelling magnets 460, 462 cach had a strength 
‘of 600 gauss. In another experimental embodiment, the fist 
‘magnet 412, second magnet 414 and third magnet 416 had a 
Strength of 12.600 gauss and the permanent magnets 412, 
414, 416 were separated by 4-5 mm. The repelling magnets 
460, 462 each ada strength oF 9906 gavs. This resulted in a 
high-gradient field witha strength of approximately 16,800 
ss 

“The inside 452 ofthe cartier guide 409 and the outside 454 
of the magnet housing 418 arc made of or coated with dis- 
Similar materials о reduce potential for binding between the 


36 


winding form 408 and the magnet housing 418. For example, 
the carrier guide 409 may be coated with a non-stick costing 
‘while the magnet housing 418 may be made of an ABS 
plastic. Example dissimilar materials are available under the 
respective trdemark Teflon and Lexan, The magnetic 
housing 418 also comprises a first Весо end cap 486 and 
second threaded end cap 458. 

The suspension system 406 comprises a first repelling per- 
manent magnet 460 anda second repelling permanent magnet 
462 that are fixed with respect to the coil 402 in the axis of 
movement 464 of the monete simctu 404. The first repel- 
Jing magnet 460 is positioned such that a like pole of the first 
repelling magnet 460 faces the like pole of the nearest per- 
manent magnet 412 in the magnetic stcture 404. As illus- 
trated, the S pole 466 of the first repelling magnet 460 faces 
the S pole 468 of the first permanent magnet 412 of the 
magnetic structure 404. Similarly, the second repelling mag- 
‘ct 462 is positioned such that a like pole of the second 
repelling magnet 462 fees the Tike pole of the nearest per- 
manent magnet 416 in the magnetic structure 404. As ilus- 
uted, the N pole 470 of he second repelling magnet 462 
{aces the N pole 472 ofthe third permanent magnet 416 ofthe 
magnetic structure 404. This arrangement increases the efli- 
ciency ofthe generator in converting kinetic energy into elec- 
trical energy and reduces the likelihood that he magnetic 
зше 404 vil stall in the suspension system 406. 

The suspension system 406 also comprises a first spring 
474, a second spring 476, a third spring 478 and a fourth 
Spring 480 The first spring 474is coupled 1o the first repelling 
magnet 460 and to the first cap 486 ofthe magnetic structure 
404. The fint spring 474 is typically in aloud condition. 
The second spring 476 is coupled to the second repelling 
magnet 462 and to the second end cap 488 ofthe magnetic 
sinicture 404. The second spring 476 is typically in a loaded 
Condition. The first and second springs 474, 476 help to hold 
the magnetic structure 404 centered in the desired movement 
path along the axis 404, and impart forces to the magnetic 
Structure 404 as they are compressed and stretched by move- 
ment af the magnete structure 404 along the axis of move- 
ment 464. The third spring 478 is coupled to the first repelling 
magnet 460 and imparts a repelling force on the magnetic 
Sinictre 404 in response to compression forces applied by 
‘he magnetie structure 404 as il nears the first repelling mag- 
net 460, The fourth spring 480 is coupled to the second 
тороор magnet 462 and imparts a repelling force on the 
magnetic structure 404 in response to compression forces 
applied by the magnetic structure 404 as it nears the second 
repelling magnet 462. The springs 474, 476, 478. 480 may be 
tuned to increase the efficiency of the generator in particular 
applications and likely enviaments, as discussed in more 
‘detai above in the description of FIG. 33. The tuning may be 
done experimentally: Some embodiments may employ no 
springs, ewer springs, or more springs For example, in some 
embodiments springs 478 and 480 may be omitted. 

FIG. 37 isa high-level Во diagram illustrating an embodi- 
ment ofa method 1500 ofcharging a portable energy storage 
device, such as the batteries 100, 200, 300 illustrated in the 
embodiments of FIGS. 33 through 38, in response to move- 
ment ofthe battery. For convenience, the method 1500 will be 
described with respect o he hairy 100 illustrated in FIG, 
эз 

"The method 1500 begins at 1502 and proceeds to 1804. At 
1504, the battery 100 receives energy asa resulta movement 
‘of the battery 100. The method 1800 proceeds to 1806. At 
1506, the battery 100 converts the energy into movement ofa 
magnetice structure with respect to а coil inside the battery 
100. The back and forth movement ofthe magnetic rictu 
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‘ough he сой generates an alternating current signal. The 
magnetic structure may be configured 1o generate a com- 
pressed magnetic field (see, са. FIGS. 18 though 21 and 
36). The сой may comprise electrical conductive and mag- 
netic conductive windings (see, e. FIGS, 2 through 11). 
The method 1500 proceeds Irom 1506 to 1508. At 1508, the 
buttery 100 rectifies the altemating current signal produced 
by the movement of the magnetic structure with respect to the 
SL The method proceeds o 1510. At 1510, the batery 100 
Stores electrical energy from the rectified alternating current 
Signal in a first energy storage device within the battery 100 
The method 1500 proceeds Irom 1510 to 1512. At 1512, the 
‘battery 100 controls the transfer of energy stood in the first 
energy storage device lo a second energy storage device 

inthe battery 100, The method 1800 proceeds Irom 1512 
{0 1514, where the method 1500 stops. 

Embodiments of a method to charge a portable energy 
storage device may perform other acts not shown in FIG. 37, 
may nol ай perform all of the acis shown in FIG. 37, may 
combine acts shown in FIG, 37, ог may perform the acts of 
FIG. 37 ina different order. For example, the embodiment of 
а method 1500 illustrated ín FIG, 37 may be modified to 
‘heck whether conditions are appropriate for changing second 
energy storage device before transferring energy liom the 
fist energy storage device to the second energy siorage 
device. 

FIG. 38is a high-level flow diagram illustrating an embod 
ment of'a method 1600 of operating a portable energy storage 
device, such as the batteries 100, 200, 300 illustrated in the 
embodiments of FIGS. 33 through 35, in response to the 
presentation ofa load or a charge signal to the batery. For 
Convenience, the method 1600 wil be described with respect 
"o the battery 100 illustrated in FIG. 33, 

‘The method 1600 begins at 1602 and proceeds to 1604. At 
1604, the banery 100 determines whether a load is being 
presented to the battery 100. This may Ве done, for example, 
by using discrete circuitry. When itis determined at 1604 that 
a lond is being presented to the battery 100, the method 
proceeds from 1604 1o 1606. When it is determined at 1604 
that a load is not being presented to the battery 100, the 
method 1600 proceeds from 1604 o 1620. 

AL 1606, the batery 100 determines whether to condition 
energy from the generator and provide the conditioned energy 
{othe lod. This determination may be made, for example, by 
determining whether the energy being generated by the gen. 
rior is sufficient to drive the Joad. Other factors may be 
considered as well in the determination, such as, for example. 
load histories, charging and discharging cycles of the energy 
storage devices inthe battery 100, Discrete circuitry andor 
расыр tables may be employed to determine to supply con- 
diioned energy from the generator to the load. When it is 
‘determined at 1606 o condition energy from the generator 
and provide the conditioned energy o the load, the method 
1600 proceeds from 1606 to 1608. When its determined at 
1606 0 not provide conditioned energy from the generator to 
the lod, the method 1600 proceeds from 1606 to 1610. At 
1608, the battery 100 transfers conditioned energy from the 
generator to the load, The method 1600 process from 1608 
fo 1604, 

AY 1610, the battery 100 determines whether to transfer 
energy from the first energy storage device о he load This 
termination may be made, for example, by determining 
"whetherthe energy stored in the first energy storage device is 
Sufficientto drive the load Other factors may be consideredas 
welin the determination, suchas, forexample, ood Мав, 
and charging and discharging cycles of the energy store 
devices in the battery 100. Discrete circuitry andor look-up 
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tables may be employed to determine whether o supply 
energy stored in the first energy storage device to the lead. 

When it is determined at 1610 to supply energy stored in the 
first energy storage device to the Joad, the method 1600 pro- 

ceeds from 161010 1612. When itis determined at 1610 1o not 
transfer energy stored in the first energy storage device to the 
od, the method 1600 proceeds Шош 1610 0 1614. At 1612, 

the battery 100 transfers energy stored in the first energy 
Storage device to the load. The method 1600 proceeds rom 
161210 1604. 

A 1614, the battery 100 determines wbether to transfer 
energy from the second energy storage device to the loa. 
This determination may be made, for example, by determin- 
ing whether the energy stored in the second energy storage 
device is sufficient to drive the load, Other factors may be 
considered as well in the determination, such as. far example, 
ad histories, and charging and discharging cycles of the 
energy storage devices in the battery 100. Discrete circuitry 
andlor look-up tables may be employed to determine whether 
osupply energy store ine second energy storage device lo 
the loud. When it is determined at 1610 to supply energy 
stored in the second energy storage device to the load, the 
method 1600 proceeds fom 1614 1 1616. When itis deter. 
mined at 1614 to not transfer energy stored in the second 
energy storage device to the load, the method 1600 proceeds 
from 1614 10 1618. A 1616, the battery 100 transfers energy 
stored in the second energy storage device о the loud. The 
method 1600 proceeds from 1616 то 1604. 

AL 1618, error processing andor safety processing for load 
conditions is performed. For example, the battery 100 may 
‘disable the transfer of energy from the battery until the battery 
has boca recharged (either through energy from the generator 
or through extemal sources of energy). The method 1600 
proceeds from 1618 to 1604. 

At 1620, the banery 100 determines whether а charge 
signalis being presented 1o the battery 100. This may be done 
зу, for example, using discrete circuitry. When it is deter- 
mined at 1620 that a charge signal is being presented lo the 
battery 100, the method proceeds from 162010 1622, When it 
i determined at 1620 that a charge signal is not being pre- 
sented io the battery 100, the method 1600 proceeds from 
1620 to 1604. 

A 1622. the battery 100 determines whether to charge the 
fist energy storage device. This determination may be made 
based upon factors such as, for example, the characteristics of 
the charge signal, the energy stored in the energy storage 
dices, and charging and discharging cycles of the energy 
Storage devices in the battery 100, Discrete circuitry and/or 
Tookeup tables may be employed to determine whether 10 
charge the first energy storage device using the energy in the 
charge signal. When itis determined at 1622 to charge the first 
energy storage device, the method 1600 proceeds rom 1622 
101624. When itis determined at 1622 not to charge the frst 
energy storage device, the method 1600 proceeds from 1622 
то 1626. At 1624, the banery 100 uses energy fom the 
received charge signal to charge the first energy store 
device, The method 1600 proceeds from 1624 to 1604. 

AL 1626, the battery 100 determines whether to charge the 
second energy storage device. This determination may be 
made based upon factors such as, far example, the character- 
istics of the charge signal, the energy stored in the energy 
storage devices, and charging and discharging cycles of the 
energy storage devices in he batery 100. Discrete circuitry 
andlor look-up tables may be employed to determine whether 
To charge the second energy storage device using thc energy in 
the charge signal. When itis determined at 1626 to charge the 
second energy storage device, the method 1600 proceeds 
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from 1626 to 1628. When it is determined at 1626 not to 
charge the second energy storage device, the method 1600 
proceeds fiom 1626 to 1630. At 1628, the battery 100 uses 
energy from the received charge signal to charge the second 
energy storage device. The method 1600 procced from 1628 
to 1604, 

AL 1630 load error processing is performed. Por example, 
the banery 100 may temporarily disable charging of the 
energy storage devices, The method 1600 proceeds from 
130 1604, 

Embodiments of a method of operating а portable energy 
storage device may perform other acts not shown in FIG. 38, 
may not ай perform all of the acs shown in FIG. 38, may 
combine acts shown in FIG. 38, or may perform the acts of 
FIG. 38 ina different onder. For example the embodiment of 
а method 1600 illustrated in FIG. 38 may be modified to 
provide energy to a load Пот more than ope energy storage 
device. In another example, the embodiment of a method 
1600 illustrated in FIG. 38 may be modified to simulta- 
neously charge an energy storage device and provide energy 
io'a lopd. 

n another example application, devices employing 
metal coils, magnetic structures configured © generate 
compressed magnetic fields, andlor other aspects of the 
present disclosure may be advantageously employed 1o con 
Vert uid waves, such s water or sea water waves, o electri- 
cal energy. This is a potential environmentally friend 
renewable, source of energy. Por example, an apparatus, suc 
as the one disclosed in US. Pat. No. 6.864.592 to Kelly, for 
converting the motion of sea wave energy to electrical energy, 
including one or more float driven linear generators in which 
the inertial mass of а йош and any linkage to the linear 
generator is minimized, may be modified in accordance with 
the present disclosure. The moving part of the generator is 
Sized that йз gravitational weight acing upon the Most, 
Together with that of ihe loa ell and any intermediate 
linkage, is substantially equal to half the total buoyancy ofthe 
Host асани conditions, the oat would be haltin, halfout of 
ще water In the presence of waves during the rise oF a wave, 

а upwards thrust is imparted to the generator equal 1o sul 
stantially half the weight of the water displaced by the Noar, 
Оп the fall of the wave, a downwards thrist due to gravity is 
imparted to the generator equal to the combined weight of the 
assembly. Thus, the linear generators experience substan- 
"iy consistent upwards and божага thrust during he 

and consistent generation of power during 

хвл The device of Kelly could be 

advantageously modified to incorporate bi-metal coils and/or 

"magnetic structures configured 10 generate compressed mag= 
nesie fields to increase its ellicieney. 

Another putent that discloses converting sea waves to lc 
trical energy is US. Pat. No. 6,791,205 to Woodbridge, which 
is incorporated herein by reference. This patent discloses a 
reciprocating generator rigidly attached othe underside ol an 
ocean buoy that creates electric power from ocean swells. A 
generator сой maintains а stable position beneath the ocean 
Surface while the magnetic field housing reciprocates with the 
Vertical motion ofthe buoy in response to interaction with 
Swell and waves on the surface of the ocean. Damping plates 
attached о the generator coil inhibit the motion of the gen- 
‘erator coil, thus keeping it in a stable position relative to the 
motion of the magnetic housing. The magnetic housing 
focuses the magnetic field through the generator сой and the 
relative motion between the magnetic housing and generator 
oil erates an electromotive force in the сой. In another 
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example, the apparatus of Woodbridge could be advanta- 
роду modified in accordance withthe present disclosure to 
Increase йз сосу 

In some embodiments, as shown in FIG. 39, a generator. 
200 i employed in a cargo container 380, Security of cargo 
containers is a growing concem. If power were available, 
‘gamma detection of explosives, infrared detection of human 
cargo, or other surveillance could be performed. By support- 
"ng а generator 200 or 300 їп or on à cargo container 380, 
energy can be generate by the linear generator fromm the 
‘motion of a ship 360, due to the action of waves, and this 
energy can be used to power а variety of surveillance or 
detection systems. The generator 200 or 300 could be 
arranged to capture side 1o side rocking motion, or up and 
down motion, for example. 

Th another example, FIG. 40 shows just one example of a 
water wave to electrical energy power facility 400 comprising 
a plurality of power generators 402 of the type described 
above. The fociity 400 includes paddles or linkages 412 
coupled 1o the generators 402. In one embodiment, the gen- 
orators 402 are like the linear generators described above and 
the paddles 412 are coupled to the bottom 214 of a generator 
200 or the bottom 338 of a generator 300. The generators 402 
are arranged to be moved by water waves and to cause either 
thecoilsor magnets ofthe generators 40210 movein response 
to the waves. Ш some embodiments, the generators 402 are 
supported to oat on water, without Ше use of linkages. 

"The facility 400 further includes one or more rectification 
circuits or circuitry 404 coupled to the windings or coils ofthe 
power generators 402. The rectification circuits 404 convert 
AC currents generated in the windings or coils of the power 
‘generators 402 to DC currents. The windings or coils ofthe 
power generators may comprise bi-metal coils 

їп the embodiment of FIG. 40, the facility 400 further 
includes a power storage device 406 coupled to the rectifica- 
tion cireuits 404 for accumulating and string power gener. 
ated by the windings or coils. The power storage device 406 
can be or include one or more batteries, capacitors, combina- 
"ion of batteries and capacitors, or other types of power stor. 
age devices. The power storage device includes a charging 
regulator to provide proper current and voltage to the battery, 
capacitor, or other energy storage device. 

їп the embodiment of TIG. 40, the Госу 400 further 
includes an inverter 408 coupled to the power storage device 
406 and configured to supply alternating current wo an elec- 
tricity distribution system or grid. Ш the illustrated embodi- 
ment, the inverter is coupled to the grid vina transformer 410. 
‘Other embodiments, including one or more power generators, 
for convening water waves to electrical power (ether AC or 
DC) are possible. 

‘Other applications are possible, such as biological motion 
systems, parasitic power harvesting, self-powered devices 
such as selL powered security and intelligence gathering 
devices. For example, in one embodiment, a power generator 
as described herein is included in a shoe, 10 generate power 
from walking. That powercan hese to supply any variety of 
electronic devices, 

A shoe-mounted device includes, for example, à power 
generator as described above, mounted in or on а shoe heel 
Sach that each time the heel hits the ground, the impact causes 
movement of the coil relative to the magnets. The shoe. 
mounted device also includes а rectification circuit (cg a 
fill wave rectifier) coupled to the coil ofthe power generator, 
and a power storage device such as а capacitor or battery 
coupled to the output of the rectification circuit. А voltage 
regulator can be included to provide proper current and vot 
age o the storage device. 
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For example, FIG. 41 shows just one example ofa biologi- 
‘cal motion device 500 comprising a power generator 802 of 
he type describe abovein connection with IGS, 22-32, The 
power generator 802 is mounted, in some embodiments, in 
the heetf shoe or elsewhere ona person such that theaction 
cof walking moves the magnets relative to the coil of a power 
generator 502 

The device 500 further includes а rectification cireuit or 
rectification circuitry 504 coupled to the windings or coils of 
he power generator 502. The ectiliation circuitry 504 con- 
verts AC currents generated in the windings ог coils of the 
power generators 502 t» DC currents 

Tn the embodiment of FIG. 41, the device $00 further 
includes a power storage device 806 coupled othe rectilica- 
tion circuitry SM for accumulating and storing power gener. 
ated by the windings or coils, The power storage device 506 
‘an be or inclode one or more bateries, capacitors. combina- 
tion of batteries and capacitors, or other types of power stor 
ape devices, 

'in the embodiment of FIG. 41, the device 500 further 
includes a voltage regulator S08 coupled to the power storage 
device S06 and configured to provide a stable output voltage 
twan electronic device bome by a person. Other embodiments 
эе possible. 

‘FIG. 42 illustrates an embodiment ofa system 100 that is 
simbatod to facilite the conversion of available energy into 
анса! energy. The system 100 comprises a generator 102, 
Such as, for example, опе or more ofthe generators illustrated 
În FIGS. 22 through 32, supported by a support structure 104 
that facilitates positioning af the generator 102 in а desired 
position. In some embodiments, the support structure 104 
may employ gyroscopic techniques. 

FIG. 43 illustrates а system 100 comprising a plurality of 

102. 104, 106 coupled toa support simcture 108. 
ишо 102 is coupled to the support structure 108 s0 
astobe oriented along an X-axis 110. second generator 104 
is coupled 1o the support structure 108 so аз to be oriented 
along an Y-axis 112, A third generator 106 is coupled to the 
Support structure 108 so as to be oriented along a Z-axis 14. 

FIG. 44 illustrates an article of clothing 100 comprising an 
embodiment of a battery 102, such as one of the battery 
embodiments illustrated in FIGS, 33 through 38, an embodi- 
ment of a generator 104, such as опе of the generators ilas- 
шей in FIGS. 22 through 32, solar collectors 106. and а 
radio-frequency energy collector 108 comprising an antenna 
System 110 anda reeuler 112 Theartieleofclothing 100 also 
comprises a bus system 114 10 couple the various components 
together and a coupling 116 to couple the bus system 10010 
the banery 102. The coupling 116 may be configured to 
condition ог add together electrical energy received irom the 
‘generator 104, the solar collectors 106 andlor the radio fre- 
quency energy collector 108, orto switch a connection 11810 
the battery to connect to one ar more of the other components 
of the article of clothing such as the genertor 104. The 
coupling 116 may also be configured to allow connections to 
external loads andor sources of energy. As illustrated, the 
article of clothing 100 js a shirt, but other embodiments may 
comprise other articles of clothing, The battery 102, genera- 
{or 104, solar collectors 106. the radio-frequency energy col 
lector 108, bus system 114, the coupling 116 and the connec- 
tion 118 may he integrated imo the article of clothing, 
removeably coupled to the article of clothing, or combina- 
tions of the above. For example, the antenna system 110 and 
the bus system 114 may be integrated into the fabrie of the 
shir while the battery 102 may бе coupleable to the shirt. In 
another example, a buton 122 may also comprise a solar 
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collector 106. Some embodiments may not comprise all ofthe 
components illustrated, For example, an embodiment may 
comprise the battery 102 and the antenna system 110. In some 
embodiments, а control module in the battery (sce control 
module 208 in FIG. 34), may control storage in the battery 
102 of energy roeived by the battery 102 via the bus system 
1и. 

FIG. 48 is a side sectional view of an embodiment of a 
system 100 in accordance with an embodiment The system 
100 comprises a motor 102 comprising à magnetic structure 
104 configured to generate a compressed magnetic field and a 
stor 106 comprising one or more bi-metal coils 108 com- 
prising ап electrical conductive element 110 and a magnetic 
‘Conductive element 112. FIG, a6 isa top cross-sectional view 
of the mtor 102 of FIG. 45 taken along lines 46-46, The 
‘magnetic structure 104 comprises a plurality of magnets 114 
held spaced apart with like poles facing each other о as 10 
generate а compressed magnetic feld 

Although specific embodiments of and examples for the 
сой, magnetic structure, device, generatorimotor, battery: 
control module, energy storage devices and methods of gen- 
erating and storing energy are described herein lor ilustrativo 
purposes, various equivalent modifications can be made with- 
Ош departing rom the spirit and scope of this disclosure, as 
‘sll be recognized by those skilled m the relevant art. The 
various embodiments described above can be combined 10 
provide further embodiments, 

“These and other changes can be made to the invention in 
light ofthe above-detailed description. In general, in the 
following claims, the terms used should not be construed 10 
mit the invention о the specific embodiments disclosed in 
the specificution and the claims, Accordingly, the invention is 
nor limited by the disclosure but instead t scope is to be 
determined entirely by the following claims. 


a coil contained within the case: 
a magneti structure contained within the case and config- 
‘red to generate а compressed magnetic field: 
Senergy storage device contained within the case: 
ıa plurality of contact terminals coupled to the сазе; and 
a control module contained within the case and coupled o 
‘the coil and the rst energy storage device. 

2. The banery of chim 1 wherein the magnetic structure 
comprises a plurality of spaced-apart rare carth magnets con- 
figured so that liko-polarity poles ace cach other in neigh- 
boring magnets in the plurality of rare earth magnets. 

3. The batery of claim 2 wherein the magnets in the plu- 
rli of magnets are held in position with respect to one 
another. 

4. The battery of claim 2 wherein а space between two 
magnets in the plurality of magnets is substantially filled with 
o non-magnet substance. 

3. The battery of cim 4 wherein the non-magnetic sub- 
stance comprises air 

% The batery of claim 4 wherein the non-magnetic sub- 
stance comprises а oropolymer resin. 

7. The battery оао 1 wherein the case js evacuated and 
hermetically sealed. 

В. The battery of claim 1 further comprising: 

a suspension system coupled to the magnetic structure. 

э. The battery of claim 8 wherein the suspension system is 
tuned to optimize conversion of expected patiems of move- 
ment into electrical energy. 
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10. The battery of chim 8 wherein the сой comprises: 12. The batery of lim 11 wherein the magnete conduc- 
an electrical conductive element; and tive element comprises а silver ack allo. 


ıa magnetic conductive clement 
11. The battery of claim 10 wherein the magnetic cond: 

tive element is configured to focus magnetic ux in the elec- 5 

rical conductive element teree 
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Experimental Short-wave "Mystery" 
Crystal Radio 
by Ken Harthun. 
Copyright January 2001 


This is not the typical crystal set construction article to which you may be accustomed; rather, it is a 
description of a few workable circuits that leaves plenty of room for experimentation if you are so 
inclined. You can build a fine working short-wave crystal set based on what I give you here. These 
circuits perform very well. However, I'm still experimenting with them and I challenge you to do the 
same, to discover what works best for you. Tinkering with a circuit, trying different things to see what 
works — and what doesn't — is the essence of our hobby and is what keeps this particular rock head 
interested! 


Because this set is experimental, I make no claims that this design — or any particular hookup that results 
from this article - is the ne plus ultra in short-wave crystal radios. We all know that the perfect crystal set 
does not exist. The "perfect" crystal set for my location is something that may or may not work for you (I 
have to deal with а 50Kw blowtorch that is located virtually in my backyard — you may be more 
fortunate). 


My antenna is about 150 feet of wire in an inverted V with the apex at about 35 feet. Some of it runs 
every-which-way across my roof and into my radio room, Though at BCB frequencies my antenna is 
much too short, it is actually much too long an antenna at short-wave frequencies. You can probably get 
by with a lot less, depending on your location. 


With these things in mind, let's begin and take a look at a project that I believe will give you plenty of 
enjoyment — and will probably raise many questions. In fact, I hope that this article will generate enough 
interest in short-wave crystal set reception that we see some real innovation in future designs. 
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Mam Shortwave Mystery Crystal Radio 
The radio is based on the Mystery Crystal Set designed by a fellow who called himself "Proton" and who 
first published details of the set in the Sunday Mail newspaper in Brisbane, Australia in 1932. I won't. 
rehash any of the details because the set is well covered in the articles posted at 
http://www clarion. org aulerystalseu mystery hum! by Ray Creighton. I have simply adapted the circuit and 
modified it a bit for my set. Fig. 1 is the basic schematic. 
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Figure #1, Basic "Mystery" Circuit, 

Construction 
The coil form is a 2.5 inch long piece of 2" white PVC plumbing pipe with an outside diameter of 2 3/8 
inches. This is the kind that has a thickness of about 3/16 inches and is known as "Schedule 40". 
Construction details are shown in Figure 2. 
L1 — 20 turns #22 close wound, approx. 35 uH 
L2— 13 turns #18 or #20 wound at 20 tpi, approx. 12 uH 
13 — 6 tums #22 bifilar wound in the center of L2 


C1 — I've been using a 20 — 56 pF air variable for coverage of approx. 6 — 10 MHz and a 13 — 250 pF air 
variable for approx. 2.9 — 12.7 MHz coverage with the coils shown. 


Diode — IN34A or crystal detector. 


(You may find as 1 did that a piece of pyrite and a cats whisker work much better than a diode. For some. 
reason, I find that the pyrite detector is more sensitive and gives me much better volume than the diode. 
Also, with pyrite, you can eliminate the resistor across the crystal earplug.) 


Resistor — 47K (*Note: you can eliminate this resistor if you are using high impedance magnetic 
headphones) 


Phones — crystal earplug or high impedance magnetic phones 
Thave been using alligator leads to connect it up so I can rapidly change configurations. The photo 


shown at the beginning of this article is a completed homebrew version of the set that uses mostly non- 
electronic parts (except for one Fahnestock clip hat was used to hold the detector rod). The capacitor is 
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made from a plastic tube and some aluminum tape that you can find at auto parts stores. 


2-3/4" 
2012298 1312059 | 
te 
ver Toner 112" | une | 1/2" 


2-3/8" 


61/22ga 
Biflar 7 13/8 


Figure #2, Coil Details. 


nal coil I wound, I used hot-melt glue to hold the windings in place. About six beads or "ribs" 
across each of the windings works very well. Also looks pretty good — better than tape! 


In the basic "mystery" circuit shown in Fig. 1, L1 is not used. The tuned primary (L2) has two antenna 
connection points, À and B. A is the least selective, but gives a louder signal. B is more selective, but the. 
sensitivity drops notably. While I show a ground connection, I noticed that results vary. In most cases, I 
find that the set works better in this configuration without a ground and is very sensitive. Selectivity is 
enhanced with the ground connected, but some signals drop out while others get louder. Im not sure why 
this is and I’m still experimenting. I have tried putting a small trimmer capacitor in the ground 
connection to vary the coupling to ground, but my results are inconclusive at this point. 


Overall, the basic configuration works very well and is a fine set in its own right. I easily pick up WWCR 
at 5070 kHz, WEWM on 9975 kHz, have heard Radio Havana (Cuba), the BBC and many other German, 
Chinese, French and Spanish language broadcasts. My first night, I picked up a station that was running a 
program called "Let’s Learn Chinese”. Bear in mind that propagation conditions vary considerably. You 
may or may not hear this much at first. Then again, you may hear even more. Some evenings I hear very 
little but I’m listening as I work on this article in late February and there seems to be stations everywhere 
as I tune. The audible stations fade in and out and back again, so I get a good variety without having to 
touch the tuning dial! 


As I mentioned earlier, in my location near Cincinnati, Ohio, I have a 50 kW blowtorch, WSAI on 1530 
kHz, virtually in my backyard. I have to use a wave trap to tune this station out or it’s all I hear. As a 
matter of fact, I can hook a diode up to a crystal earplug, hold the diode in my hand and still hear this 
station loudly! My point is that your conditions will certainly be different than mine, so there is no way 1 
can tell you what to expect to hear. But I can almost guarantee that you will hear something. 
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Figure 3 shows another configuration I have tried. 


b+@ 

Phones 
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Figure #3, #1 Variation. 


In this configuration, L1 is used as a coupling coil for the antenna and one end is attached to either A or 
B on the primary. This is a very interesting hookup, more selective than the basic circuit in Fig. 1, but not 
quite as sensitive. With L1 hooked up to point A, the selectivity is quite sharp. When hooked to point B, 
the set is so selective that tuning can be tedious. Again, the ground is optional, but I find a little better 
sensitivity in this hookup with the ground connected and the selectivity hardly suffers at all. One thing to 
try would be to decrease the spacing between 1.1 and L2/L3. I think that the current spacing may result in 
coupling that is a bit too loose for this set. 


The configuration detailed in Figure 4 shows some promise for daytime reception in the upper short- 
wave bands and for further development as a set with variable coupling. With the existing design, the 
coupling between L1 and L2/L3 is somewhat loose at the % inch spacing. Making L1 moveable and 
possibly large enough to fit over L2/L3 are some things I am considering 
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Figure #4, #2 Vatiation.. 
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Here are some ideas for further experimentation. 


1. Grounding connections A and B to see how this affects reception. (This would actually be 
defeating the mystery circuit and using L3 as just a detector-coupling coil) 
2. Hook up a variable capacitor in series with the antenna. 
3. Hook up a variable capacitor in parallel across L1 to tune the antenna. 
4. Try the "Tuggle" circuit across L2. This would involve using а 2-gang variable capacitor and 
hooking one of the sections in parallel with L2 and the other section in series with the ground. 
5. Try the Tuggle circuit across LI, 
6. Use Tuggle tuning with main variable section across L1 and the second capacitor section in series 
with A/B connection. 
7. Make 1.1 moveable to vary coupling. 
8. Band switching and band spreading using various fixed and variable caps 
9. Use a smaller coil form to approximate a 1:1 length-diameter ratio. 
10. Use a smaller inductance value (same as L2?) for L1. 


This is by no means a complete list of the things that can be tried with thi 
redesigned the coil to the following dimensions: 


circuit, In fact, 1 even 


12 – 18 turns #20 space wound to 1.3" long, 2.375" diameter for approx. 20 uH. 
13 — 7 turns 7/30* bunched cable bifilar wound in center of L2 


LI is not present in this configurati 


*7/30 cable is 7 strands #30 enameled wire twisted into a cable of approx. size of #20, Individual wires 
are stripped at the ends then twisted together and tinned. 


Thope I have given you some food for thought and inspired you to try your hand at making this 

interesting circuit work. I intend to continue my own experiments and perhaps write another article at 
some future time. If you want to contact me, you can post a message on Rap-n-Tap, the Yahoo Crystal 
Set Radio Club, or email me at kesiwt@yahoo.com, I welcome all comments and sugge: 


Good luck and Happy Experimenting! 
3/18/2001 Notes on further modifications 


LI is now present again on the redesigned coil. It comprises 8 turns of # 22 AWG close wound, spaced 
4" from the bottom end of L2. The antenna and ground connections are made to this coil. 


L2 is now 14 turns instead of 18 turns to bring the coil more in range of the most active SW bands. 
L3 is unchanged, 


Experiments with a Perikon detector are very interesting. My Perikon detector consists of a piece of 
chalcopyrite in contact with a small cone-shaped piece of zincite. It is equally as sensitive as my pyrite 
detector — maybe more so under some conditions — and has an interesting property in that it appears to be 
somewhat "tunable". I'm not sure if this is due to signal strength or has more to do with the frequency to 
which the set is tuned, but I observe a distinct ability to peak signals differently as I tune across the 
bands. I seem to recall some mention of this property in early radio literature. 


Опе big advantage of the Perikon is that it is not as touchy as the typical catswhi: 


er-and-mineral 
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detector. It is easy to begin detecting a signal and once detection begins, it is a simple matter to peak the 
signal. 1 also observe that the Perikon requires a bit of pressure to work properly. It doesn’t require the 
light touch like other point contact detectors and adjustment is non-critical. Unlike the catswhisker 
detector, the Perikon doesn’t mind being bumped and tends to keep its setting. It is very stable. I like this 
detector a lot. 


I tried a zincite/pyrite combination, but you can forget that one. Just doesn't work. Likewise, chaleopyrite 
with a catswhisker just isn't very sensitive. It works, but it seems to been just a couple of steps up from a 
rusty razor blade. Yes, the razor blade detector actually works on this set on some of the stronger signals. 
And I have to say again that a IN34 germanium diode just lacks sensitivity in this set. It doesn't work as 
well as either the Perikon or the pyrite detectors, 
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Crystal Radios for the Shortwave Bands 


The first set tunes from about 5.8 to 14 MHz, which includes the 49, 41, 31, 25 and 22 meter shortwave 
broadcast bands. The capacitor is the oscillator section of a poly film variable capacitor, and the coil is wound 
on a toilet paper core. The main coil, L1, was wound on a length of 1/2 inch of the core, and separated from the 
antenna coupling coil, L2, by about 1/8 to 1/4 inch on the same core. Calculated inductance of L1 was 10.6 uH. 
Measured capacitance of the variable was 10 - 68 pF. Using a 50 foot end fed antenna, stations could be heard 
24 hours a day, with the higher bands being heard during daylight, and the two lower bands coming in at night as 
well. 

‘There are 4 primary ways to attach antenna and ground, and all work to one degree or another. First and 
second, the antenna alone may be connected to either the antenna tap or to the ground tap. Third and fourth, the 
antenna and ground are connected to the normal taps as indicated, or they may be reversed. A small frequency 
shift was noted when going from option 3 to 4. Use of the ground sometimes made the signals stronger. 
Quantitative assessments using on-air stations was not attempted as the signal strength varied constantly, with 
shifts of up to 10 dB being noted within the space of 30 seconds. As a side note, just connecting the antenna to 
the top of the tank coil was not as productive: 

Selectivity, while not great, was sufficient to separate the short-wave BC bands (the 25 and 22 meter bands 
tended to run together, however), and often to separate two stations within a band. Slow tuning, even with this 
selectivity, is needed due to changing signal strengths and because of the fast tuning rate. 

Using a longer antenna gave higher signal strengths, as expected, and little or no shift in frequency was noted 
when going from one antenna to the other. No MW broadcast band interference was observed. 


This is a schematic of the set: 


JO CRYSTAL EARPLUG 


€= 10-60 pF 
СТ {turns #24 plastic coated vire on 1 5/8 inch core tappet at Bth 
turn fram top for detector 

127 5 turra wound 1/8 Inch below 11 on sere core 

B- rises diode 

RT 47 keh 


Spacing between L1 and L2 was closer to 1/4 inch, as it turned out when my students built this, and they seemed 
okay. Since the shoddy antenna I have in my classroom is well shielded by the metal roof of the building, I used 
a grid dip oscillator to check the sets for response before letting them out of the room. With the unmodulated 
signal from the GDO, I could hear a few faint heterodyne squeals from stations that were there but too weak to 
hear. 

1 made another coil on the same diameter form using #20 solid plastic coated hookup wire, winding 20 turns 
0n 2 inches for L1 and 6 turns for L2. This gave me slightly stronger signals, as expected. I made a breadboard 
attempt to use this with a Tuggle antenna tuner, but gave up early on, primarily since this was designed to be a 
student radio, and for other more technical reasons which I'll explain below. 

This is really a "first iteration" radio, designed just for shortwave use, and, while it works pretty well, clearly 
has some way to go. The tuning rate, some 10 MHz in a 180 degree rotation of the tuning knob, is way too fast, 
but is probably okay for this first attempt. It was clear that the selectivity of the set leaves something to be 
desired, so more work on the coils is in order. I didn't spend much time optimizing the coil tap for the detector, 
just picking one that is historically useful. Tapping the detector to the top of the tank circuit was not as 
productive as the tap I used. I also didn't spend any time picking over detectors, and just grabbed the first 
germanium diode ош of the box. If I can get the selectivity up a bit, I will have to get serious about band 
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spreading the tuning. Obviously, I need to go back and look at an antenna tuner again. One thing I realized, 
which may or may not make a difference, is that at these frequencies the antenna is a quarter wavelength long or 
longer, so you can't make it resonant with just a few turns of a coil in the antenna line. However, the set is a 
snap to build (especially the coil), and picks up a bunch of stations, and is fun to use if you haven't tried the 
higher frequencies. 


Okay, time to do some more playing around. Variation #2 was built to try to get some more selectivity for a kid 
radio, and essentially the same as the first but with the primary separated from the tank coil. This seemed to 
work a bit better, and the bands separated better as well. This is the schematic with some notes: 


> 
a= 


For this one, I wound the coils on a 1 5/8 inch toilet paper core, and used 15 close wound turns for the tank 
coil, tapped at turn 6 from the ground for the detector. The primary coil was 6 turns separated by 1/4 inch from. 
the secondary. If you want to dispense with phones, one of the little Radio Shack audio amps works fine. With 
the amp, I noticed that with my 150 foot long wire, the top of the BC band came in the background a little; not. 
so with the 50 foot "student" antenna. The diode was a germanium out of the junk box, and the variable 
capacitor was the 10 - 70 pF oscillator section of a poly film rf tuner capacitor. The wire was #24 plastic coated 
telephone wire, which gives about 30 turns per inch. It tunes from the 49 meter band to just into the 19 meter 
band. It all fit nicely on a 4 inch length of 1 inch x 4 inch pine. 


Since my 8 year old seemed interested in doing something with a crystal set for a science project, we made up 
this next one, really just a slight modification of the one above, adding an audion type headphone amp to drive a 
low impedance set of phones (he ended up taking my Stromberg Carlson sound powered set, declaring them the 
most comfortable). This is the schematic of the finished product: 


C3, L1, L2, and D are as described above. 

C1, C2 are 0.1 uF disc ceramics 

R= 100 kohms 

Q is a 2N2222, but just about any similar transistor will do. Reverse the battery if using a PNP transistor. 
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1 was pretty lavish with this one, and used a 7 inch section of 1 x 4 inch pine for the base, and even added a 
panel to support the variable and a simple paper dial that I "calibrated" for the shortwave bands using a dip 
meter. With the sound powered phones, I probably should have gone on and made the coupling between L1 and 
12 variable to (1) control the volume on the stronger stations and (2) to try and improve the selectivity, which 


And now (Drum roll), a shortwave convertible. Actually, this should look very familiar, since I use this basic. 
one transistor amp a lot. 
This amp was added to use higher impedance phones, such as the standard 2k, or the crystal earplug with the. 


parallel resistor. 


spat 


р> 


Crystal earplug 


О - just about any general purpose transistor will do, such as a 232222 or whatever you have on hand. I used a 
PNP out of a Radio Shack pack 15 on one set( and reversed the battery); worked fine. 

RI -470 kohms 

R2 - 47 kohms 

C -0.L uF = you can probably use just about anything here 

The battery I used was a 1.5V AA, but a 9 V worked fine too with a little more volume. 

The crystal radio portion of the set is as described above. 1 used brass coated thumbtacks stuck into a piece of 
pine for soldering points. You can put in a couple of fahnestock clips where R2 and the crystal earplug go and 
use any phones you have on hand. I designed this to be an easy-to-assemble kid radio, but you can get as fancy 
as you like. 1 just used hot glue to hold the battery holder and switch down on the base. You might notice that, 
unlike the original crystal convertible, I don't disconnect the diode from the input capacitor C when switching 
from straight crystal to amplified erystal. Found that it didn't seem to matter, and made wiring easier. Also note 
that the battery connects after the phones, with the phones going to chassis ground, unlike the set I made with 
the audion type amp. You have some flexibility here, so do what suits you, but this arrangement gives you the 
easy convertible switch, 

So how does it do? As built, the amplifier seems to give about a 10 to 20 dB boost to the signal. Makes for 
more comfortable listening, and stations that you can tell are there become clearly audible. Going from a 50 
foot antenna out the window to a 6 foot whip indoors, I was still able to hear a few stations, even in the daytime. 
1 tried adding a feedback coil for a little regeneration, just for grins. Alas, the used 1.5 V AA wasn't having any 
of this, so I'll try it another day. 


For more information on the general nature of shortwave listening and the frequencies for each band, try this 
web site: 
http/Awww.danatkinson.co.uk/html/sw/fag.htm 


HOME 
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The SkyWaves Short-wave Crystal-set Prototype 


Here's some info on my recent short-wave crystal-set experiments, The basic conclusion is that SW crystal sets 
are quite worthwhile, and need not be unduly elaborate to give gratifying results. This is especially true on the US 
east coast where the "prime time” broadcasts are really strong. 


A word of warning: You're likely to hear strong, clear English broadcasts from the likes of The BBC, The Voice 
of Viet Nam, and Radio Taipei. Don't believe it! These are rebroadcast from nearby sites in US and Canada. То 
sort this out, there is a good frequency list available at: http;//wwwprimetimeshortwave.com/ 


1 the short time I've been at it, I have heard Radio Exterior de Espana , Swiss Radio International, and The Voice 


of Russia from my West-central NJ location. So intercontinental DX is entirely possible. I even heard a “numbers 
station" on about 13.5МНР. 


кн | 
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‘This is a simple double-tuned radio built around Air Dux coil stock. 1 used this because it was handy, but solid 
bare wire of about 14 gauge on 2" PVC should work just fine. (Strip a length of 414 Romex.) The primary tuned 
circuit is Tuggle style and offers a reasonable compromise between effective, flexible antenna matching and ease 
of use. I bent down every other turn on L1 to make it easy to tap with an alligator clip. 1 equipped the secondary 
coil with a separate "primary" winding so the set can be used in the single-tuned mode to do a quick band scan. 
Coupling is controlled by moving the two sections around on the table. The "ground" end of the coils face each 
other. 
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Ай coils 2" dia. 10 TPI "Air Dux" 
L1 - 18 turns, tapped every other turn 
12-2 Turns, spaced 2 turns from L3 
13 - 8 Turns (approx. 4.3uH) 


> 
miis Seter 
› 


‘SkyWaves Short-wave Prototype 


Some additional observations: A secondary coil of about 4 — 4.5 uH will tune 5-18 MHz with a 365pF cap. 
That's where 95% of the action is, so band switching can be avoided. As with most double tuned 


dial on the lightly-coupled se 


headset between the diode and ground. 
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is, а calibrated 
ındary really helps sort things out on the air. I'm using sound-powered phones, but 
signals are strong, so a modest headset will be ok for starters. Just elininate T1, C3, and R1, and connect the 
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properties that make it particularly suited to our purpose, namely that it 
works at lower voltage levels than most other common diodes. Since the 
voltage in our radio comes from weak litte radio waves, we need all the 
help we can get. 


We now carry this diode in our catalog, to make it easier to obtain. Radio 
Shack used to carry them, but they no longer have them in their stores. 


We are now ready to bulld our simplest radio. 


A very simple radio with two parts 


First let me warn you that this first little radio may not work in your. 
location. It relies on having a very strong local radio station to overcome 
the limitations of such a simple radio. If it does not work where you are, 
you can either build its cousins that we will discuss later, or you сап drive 
out closer to a local radio station, and try it there. But because it is so 
‘simple, you might try bullding it just to see what you might be able to pick 
up. 


If your earphone has a jack on the end, cut it off, so you have two lang 
wires coming from the earphone. If the wires are twisted around each 
other, that is OK, since we only need them to be separate at the very ends. 


Remove the covering (called insulation) fram the ends of the wires to 
expose an inch of bare wire. Often you can do this with your fingernail, but 
a tool called a wire stripper is made for this purpose, and can usually be 
Purchased at the same place you got the earphone or the diode. 


Wrap one bare wire around one of the diode's wires. Use some tape to 
keep it in place. If you know how to solder, you can solder the wires 
together, but it really isn't necessary for now. 
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‘Tape the other diode wire to a cold water faucet. This makes a good 
connection to the ground, and is thus called a ‘ground’ connection, 


Hold the remaining free bare wire of the earphone in your hand. This 
makes your body into the antenna for the radio. Put the earphone in your 
ear. If you are close to a strong AM radio station, you will be able to hear 
that station faintly in the earphone, You may hear more than one station at 


If you can't hear anything, you might try a better antenna. You can tape 
the wire you were holding to a metal window screen, or a long wire. If one 
епа of the long wire is thrown up on a roof or in a tree, you might get 
better results. Another good antenna is an outdoor TV antenna. Just touch 
the free earphone wire to one of the antenna terminals where It comes into 
the TV. If you have a good antenna, you may be able to eliminate the 
ground connection, using your body as a ground instead, by holding the 
free diode wire in your hand. 


Another simple radio with two parts 


Our simple radio has two main drawbacks. One is that the signals are very 
faint, and can only be heard if you are close to a radio station's 
transmitting antenna. The other is that you hear all of the strong stations. 
at once, and it is hard to pick out just one song or voice from the mixed up. 
jumble. The first problem is called the "sensitivity" of the radio. Our radio is 
mot very sensitive. The second problem is called the ‘selectivity’ of the 
radio. Our radio is not very selective. 
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to lift someone several feet in the air, but we can do this easily on a swing 
by giving a little push over and over again at just the right time. Timing is 
important: if we push at the wrong time, the swing can actually lose 
energy instead of getting higher. 


When an opera singer uses her voice to shatter a wine glass, she is using 
resonance. Her voice gives the glass a little push at just the right time, 
over and over again, until the glass is moving so far that it shatters. In a 
Similar way, we can slosh all the water out of a bathtub by moving a hand 
in the water at just the right back and forth speed. Each time the hand 
moves, the water climbs a little higher, until it is over the top of the tub. 


Radio waves can act like the sound waves of the singer's voice, or ike the 
waves in the bathtub. Radio waves can cause electrons to move back and 
forth in a wire, just Ике the water in the tub. If the radio waves are moving 
back and forth at the right frequency, then the electrons in the wire will 
just be crowding towards one end of the wire when the radio waves start 
moving them back to the other side. Just like the water in the tub, the 
electrons will crowd higher and higher at the ends of the wire. These 
electrons can do work, like moving the brass disk in the earphone to create. 
sound. 


We can use resonance to build a radio that can pick up only one station at 
a time, and make a louder sound in the earphone. This radio will also have 
some drawbacks (for one thing it will be over 1,000 feet long!) but we will 
solve these problems in the next radio we build. 


Suppose we pick a local radio station we want to hear. For this example we 
will choose 740 kilohertz on the AM dial. We now need to figure out how 
long the wire must be to resonate at this frequency. Radio waves travel at 
the speed of light. This radio wave is going back and forth 740,000 times 
рег second. This means the wave needs to go about a quarter of a mile in 
опе direction, then turn around and go back again, over and over. The 
actual formula for figuring out how long the wire should be is 


936 feet 
Frequency in Megahertz 


or, for our example: 


936 feet 
740 
or about 1264 feet. 


‘To make our radio, we take half of the wire (632 feet) and attach it to one 
end of the diode. We attach the other half of the wire to the other end of 
the diode. We attach one earphone wire to one side of the diode also, and 
the other earphone wire to the other end. We put the long wire up in the 
air by attaching each end to a tree (the trees must be about 1264 feet 
apart). Then we put the earphone into our ear, and listen to the radio. 


Now I can think of a couple problems with this radio. It is not the most 
portable radio. Also, in order to change the station, we need to make the 
Wire longer or shorter. 


One solution to the portability problem is to coil the wire up by winding it 
опа box or a cylinder. Then we can solve the tuning problem by attaching 
the diode and earphone to the coll at different places (easy to do now that 
the whole wire is in one small place). 
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There are several ways to connect a coll of wire to a diode and earphone to 
make a radio. In the photos below, we show two possibilities that work. 


The photos do not show the antenna and ground connections, but instead 
indicate where they would be attached. 


‘The collin the photos is also dramatically simplified. A real coll for the AM 
radio frequencies would be somewhat larger, as we saw when we built our 
first radio using the plastic bottle. 


Often photographs show so much detail that the important parts are easily 
missed. By using a simplified drawing, we can accentuate the important 
parts of the circult and leave out unimportant or distracting details that can 
Interfere with getting the point across. 


А simplified drawing of a circuit is called a schematic. A schematic for a 
‘simple crystal radio might look like this if drawn on a napkin at a party: 
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block out ambient noise in the room). The symbol for the ground looks like 
what a cartoonist would draw under a cartoon character to represent the 
earth. 


Note that the antenna is attached to the coil in the middle by a small 
arrow. This indicates that itis attached to a tap in the coll. An arrow is 
used to indicate a connection that can move, like our clip lead, 


‘The symbol for the diode looks nothing like the litte glass tube with wires 
coming out. Instead of represeting what the diode looks like, it represents 
what the diode does. 


A diode is a one-way valve for electricity. The electric current flows through 
the diode in one direction, but is blocked If it tries to flow in the other 
direction. We will find out why this is important later, when we learn why 
the radio works. But for now, we wil concentrate on building a radio that. 
will let us hear one station at a time, with reasonable loudness. 


Power from radio waves -- hooking up a meter 
to measure the voltage and current 


It is useful at this point to be able to measure the effects of changes we 
make to the radio. We can just use our ears and try to remember how loud 
it used to be, but It is easier to read a meter, and remember a number. 
With a meter connected to the radio we can adjust the tuning for the 
highest meter reading, or make other adjustments as we add new 
components or replace purchased components with ones we make 
ourselves, 


The meters must be sensitive to very small changes in the amount of 
electricity flowing In our radio. We will be measuring current mostly, but we. 
will add а voltmeter as well, so we can calculate the total amount of energy 
we are receiving. 


Current is the flow of electricity through the circuit, and it is measured in 
amperes, or amps for short. Voltage is the pressure that pushes the 
current through the wires. If electicity were water, current would be the 
amount of water flowing (gallons per minute), and voltage would be the 
Water pressure in pounds per square inch. 


Since the amount of current is very small, we will use a meter that 
measures current in micro-amperes, or at most small fractions of a 
milliampere. Some examples of microammeters and milliammeters can be 
seen in the photo below: 
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‘To measure the current in our radio, we will need to have the current 
flowing through the meter. To do this, we connect the microammeter 
between the earphone and the ground connection, so that any electricity 
that is going to flow throught the earphones to make noise is going to have 
to flow through the meter also. The meter can be connected in two ways, 
one is forward and one is backward. If the meter is connected backward, 
the needle will start reading below zero. If this happens, just reverse the 
connections, зо the needle reads above zero. 


‘To measure the voltage, we connect the meter to both of the earphone 
wires. The schematic diagram now looks like this: 


Volts 


Amps 


If you have a good antenna, or a strong radio station nearby, the ammeter 
might read more than 50 microamps. If you have a short antenna, you 
might get only 5 microamps and still be able to hear the station clearly in 
the headphones. I put up a 200 foot antenna between two trees over my 
house, and tuned to а 50,000 watt station about 30 miles away, and now I 
get 175 microamps of current through my meter. 1 put the earphone to the 
mouth of a cone (like a megaphone) and I can clearly hear the radio from 
across the room when the house is quiet. It doesn't sound as nice and clear 
as it does with the earphone right up to my ear, but I can follow a 
Conversation easily (it's an all-news station). 


The voltmeter in the same radio reads 125 millivolts. Since watts (the 
measure of how much power we have) is the voltage multiplied by the 
amperes, we have 0.000175 times 0.125, ог 0.0000218 watts, or about 22 
‘microwatts. The station is putting out 50 killowatts, and we are receiving 
one ten billionth of that power, yet we can hear it across the room. 


‘Try different lengths of antenna, and watch the current go up as the longer 
antennas catch more of the power from the radio station. Try more that 
опе antenna. Try connecting the ground wire to different things that are 
connected to the ground, such as pipes, metal fences, etc. As you try each 
test, make sure you tune the radio again, because your changes may affect 
the tuning 


Adı 


9 a capacitor (or three) 

As you tried different antenna lengths, you may have noticed that you had 
to move the tap on the colin order to get the station at its loudest. To 
understand why this happens, and how we can use an understanding of it 
to Improve our radio, we must first understand capacitance and how t 
affects tne tuning сой. 


А capacitor is simply two pieces of metal with an insulator between them. 
1f a capacitor is connected to a battery, the battery will push electrons onto 
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If we connect the two plates together with a wire, the electrons will rush 
from the plate that had too many (because electrons have the same 
charge, and thus repel each other like the north poles of two magnets) to 
the plate that had fewer electrons. As the electrons rush from one plate to 
the other, we can make them do work, such as light a light bulb. In this 
way, the capacitor seems to store the electricity from the battery, for use 
at another time when the battery isn't there. 


Now suppose we connect a coll and a capacitor together like this: 


с 


‘Suppose also that the capacitor has been charged by а battery so the top 
plate has more electrons than the bottom plate. When we connect the coll, 
the excess electrons in the top plate immediately start traveling through 
the coil to get to the plate that has a shortage of electrons. 


As the electrons travel through the coll, they create a magnetic field, 
(remember 'coil is just another word for ‘electromagnet’. The magnetic 
field grows until the plates on the capacitor have equalized. At this point 
you would think the current would stop flowing in the coil. But the 
‘magnetic field that built up when the current flowed through the coil now 
starts to collapse. 


Just as moving a magnet past a coil will generate a current, a collapsing 
‘magnetic field around a coll creates a current too. The current is in the 
same direction as it was when the magnetic field was created, so the coil 
ends up pushing electrons onto the bottom plate of the capacitor, and 
stealing them from the top plate, 


By the time the magnetic field around the coll has completely collapsed, 
the bottom plate of the capacitor has a surplus of electrons, and the top 
plate has a deficit. You can guess what happens next. 


‘The electrons start flowing back into the coll, this time from the bottom 
plate to the top. The coll starts building up a magnetic field again, but since 
the current is now going the other way, what used to be the north pole of 
the magnetic field is now the south pole, and vice-versa, 


‘The field grows until the capacitor has equalized, then it collapses, and 
pumps electrons into the top plate of the capacitor. We are now back 
Where we started, and the whole process starts over again! 


‘The coil and the capacitor are resonating, just like the child on a swing, or 
the water in a bathtub. In fact, this circuit is called a 'tank circuit like a 
tank full of water that sloshes back and forth. 


We can control the frequency of the oscillations in two ways. We can make 
the сой larger or smaller, or we can make the capacitor larger or smaller 
The coil we built for our radio has taps, which have the effect of making the 
call shorter or longer, depending on which tap we connect to the antenna. 


Our radio has a coll. But it doesn't have a capacitor. Or does it? Actually, 
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When we change the length of the antenna, it is like changing the size of 
the capacitor. This is why changing the length of the antenna changed the 
tuning of the radio, forcing us to move to a different tap on the coil in order 
to listen to the same station. 


There is another way to change the capacitance of a capacitor. We can 
change the distance between the two plates. If the plates are closer 
together, the excess electrons on one plate are attracted to the other plate, 
because when the negatively charged electrons were removed from that. 
plate, it was left with a positive charge. 


Because the electrons are attracted to the positive charge, we can pile 
more of them together, storing more energy. In a similar fashion, when we. 
make a capacitor with the plates farther apart, the positive charge is 
farther away, and can't help to pull as many electrons onto the negative 
plate. Thus the amount of energy we can store is less, and we say the 
capacitor has less capacity 


We can combine capacitors to raise or lower the capacitance, now that we 
know how capacitors work. If we put two capacitors together in parallel, we 
can increase the capacitance, because the top plates are connected 
together, and the bottom plates are connected together, it is just as if we 
had one capacitor with large plates. 


“Gir 


If we connect the capacitors in series, it has the effect of making the plates 
of the capacitor be farther apart. This can be seen in the illustration below. 
The bottom plate of one capacitor is connected to the top plate of the 

other. Electrically, this is the same as making the two plates into one plate 
in the middle of a capacitor that has twice the distance between the outer 
plates. The phantom inner plate has no effect, and is drawn as a dotted line. 
in the bottom illustration. 


— 


We now know enough about capacitors to use them in our radio. We can. 
use a small capacitor between the antenna and the coll to lower the 
capacitance of the antenna. This will allow the coll to tune to stations that 
are higher in frequency. The capacitor is in series with the capacitance of 
the antenna, so the total capacitance is lower. 


‘The circuit now looks like this: 
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|g your own capacitors 


Capacitors are easy to build in the kitchen out of aluminum foil. In fact, our 
first capacitor will simply be two sheets оГ foll tucked into a paperback 
book, with one page separating them, as if they were two bookmarks. 


This quick capacitor has advantages and disadvantages. It is quick and 
easy to БЫ, it can be easily adjusted to vary the capacitance by simply 
sliding one of the foll strips out of the book a little at a time, thus reducing 
the capacitance. On the other hand, it is bulky, and comes apart easily, 
and will change its capacitance when you press dawn an the book, 
squeezing the pages closer together. Lastly it can change capacitance 
slightly on humid days as the pages of the book absorb moisture. 


With only a little more effort, we can make a durable, stable, capacitor 
using foil and a little waxed paper or plastic wrap. 


We start by laying down a sheet of waxed paper. On top of that we lay а 
sheet of foi. We leave the foil hanging over the top of the waxed paper, so 
we will have something to which we can attach а wire. We lay another 
piece of waxed paper over the first piece and the foil. We then lay another 
piece of foll on the top, overlapping it at the bottom for our other wire. We 
make sure that the foil sheets are always separated by the waxed paper, 
so they do not make an electrical connection. 
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Now we roll the whole thing up like a jelly roll. 


Now we trim up the paper with some scissors, and we can even roll It up 
the other way to make it smaller. 
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This capacitor is not adjustable like our first one, but we can make several 
of them, each a different size, and connect the one we want. We can even 
combine them in parallel or in series to change their capacitance. 


Ме can use the small fixed capacitor to tune the antenna, and another 
variable capacitor (like our book capacitor) to tune the coll. We put the 
Variable capacitor in parallel with the coil, to make a tank circuit. The small 
fixed capacitor lowers the antenna's capacitance, making the circuit tune to 
а higher frequency. But the variable capacitor adds more capacitance to 
the circuit, making it tune to a lower frequency. Now we can tune the radio 
with the taps on the coil, and by sliding the foil in and out of the book. 


‘The circuit now looks like this: 


Notice how the variable capacitor has an arrow through it to indicate that it 
can change its capacitance. 


Ig your own diodes 


During World War I, soldiers in the field made their own radios to listen to 
programs for entertainment and news. They had access to wire from 
broken down vehicles, and telephone receivers, but they did not have. 
‘modern solid state diodes in little glass tubes. 


However, it is surprising to find out just how many ordinary objects can act 
аз а diode, letting current flow one way better than another. 


‘The soldiers found that an old rusty razor blade and a pencil lead worked 
just fine. By lightly touching the pencil lead to spots of blue on the blade, 
or to spots of rust, they formed what is called а point contact diode. 


We can replace our store-bought diode with a homemade point contact 
diode and compare the results. The parts can be attached to the circuit 
with clip leads, or they can be soldered, as in the photo below. The pencil 
lead is attached to a safety pin by wrapping it with bare copper wire and 
soldering it. 
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‘The safety pin acts as a spring to lightly press the pencil lead onto the. 
razor. If the pressure is too hard or not hard enough, the diode will not 
work, so experiment. The exact spot on the razor is also critical, since. 
some spots will have too much or too little oxide on them to make the. 
diode. Move the pencil lead around on the razor until the sound is loudest, 
or the meter (if you have attached one) reads highest. 
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salt and water on it, and held it in the flame of a gas stove until parts of it 
were blue and purple, 


You might have other things around the house that can act as diodes. In 
my rack collection, I found some iron pyrite (fool's gold) and зоте 
carborundum (silicon carbide, the blue stone in the photo below). The 
carborundum works well with a strong pressure, so I simply wrapped some 
bare copper wire around it, soldered the wire, and then let the jaws of a 
clip lead supply the pressure. It works quite well. The pyrite needs а gentle 
touch, so I used the point of a safety pin to gently probe until 1 found а 
spot on the pyrite that gave good volume in the radio. 


Going further - some quick thoughts 


Trading loudness for more stations 


In our radio, the diode and earphones are connected directly to the 

antenna and ground. This connection gets the loudest signal. However, it 
also loads the tuning coll, making it less selective. This means that many 
lower power or distant stations are drowned out by local strong stations. 


We can make the radio more selective by decoupling the tuning coil from 
the antenna and ground. We do this by adding a small сой. The new coil is 
attached to the antenna and the ground, and then it is placed inside the 
main tuning coil. 
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etch fall into this class of perpetual motion machine: 
Vind turbines, water mills, ocean wave converters 
icing satellites. Space Energy Receivers may also ро 
eluded here if we qualify this by humbly admitting that 
there are still forms of energy (motion) and energy 
transformation unknown to science. In the microscopic 
world of molecules, atoms and sub-atoms, frictionless 
perpetual movement is normal. 


The Nature of Space and Potential Energy 


Up to the turn of this century philosophers and 
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1935, found large dispersions in readings for ti 
of light which could not be accounted for by exper; 
error. Besides the Michelson tests, I mention Geor 
Sagnac whose optical experiments in 1913 register) i 
presence of an ether medium; Richard A. Muller's = 
Experiments in 1978 showing the existence of a 
"background radiation" апа the earth's motion through 
space; and finally E. W. Silvertooth's standing-wave 
Sensor tests (1987) which showed Earth's instantaneci 
Cosmic motion to be 378 kilometers per second. Detecti 
of the ether medium by optical means is just one of the 
avenues open to physicists and it has a long and 
complicated history. There were no headlines or trun; 
announcing the Special Theory of Relativity back in 190: 
Rather, it was gradually popularized in the science 
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Fields of Force-Static or Dynamic? 


As stated before, the student of ether physics considere 
electric, magnetíc and gravitational forces to be effects 
derived from disturbances of a prime mover, the motional 
properties of the ether. In orthodox physics textbooks, 
magnetic and electric fields are drawn as "lines of 
force"; unfortunately this gives the impression that they 
are static in nature. = 


Just how does ether physics help us to see how force 
fields act? Static lines of force are transformed into 
dynamic tubes of force and this gives the student (and 
inventor) something to visualize and grasp mentally. The 
following rare article explores magnetics as a form of 
hydrodynanics: 
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иг. Tesla, the greatest electrical engineer of our time; 
Began experiments on penetrating radiations in the 
Atmosphere in the year 1856. 


In 1901, he received two patents for utilizing radiant 
Zhergy.' Tesla found that radiant sources of energy such 
SEL sun give off rays of high-speed, highly charged 
Jeles; when these rays fall on a well-polished 
perulated metal plate of large area, the charges аге 
ARPumulated as a potential difference with respect со, 
ACC. "By connecting one pole of a capacitor to the 
earthed plate and the other pole to earth, energy could 
gharforel up over time. The voltage would rise even to 
Phe point of rupturing the capacitor. He found she 
the po gtored per unit of time to be proportional to the 
cnersy “trea of the plate exposed to the energetic rays- 


Ses 0.5. Patents #685,957 and 685,958, Nov. 5, 1901. 


Thomas Henry Moray's Radiant Energy Device 
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Woray's little circuit was getting enough power 
11 Slectric devices like a miniature arc 
Tonge He realized the energy was not static but 
damPilating in nature and it was not coming from the 
earth but from the atmosphere. ч 


In 1910, 
to operate sma 


These oscillations were random surgings of very high 
frequency: stronger during the day than at night. 


June 1925, the radiant energy device could light a ty, 
100 watt С.Е. lamp. 
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тһе best summary of the Moray device is found in: Th 
Sea of Energy in Which the Earth Floats by T. Henr, 
Moray, Cosray Research Institute, Inc. Salt Lake Ci 
Utah. 1978. 


As the Moray valve is an improvement on crystal 
detectors, I add a note for those experimenting with 
Crystal and mineral semiconductors. 
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10 


ketch "Fig. 1", B їй һе home 
as a microphone. 


When the detector is adjusted carefully for light CB 
Between the needle and the galena crystal, a rushing 
Pound like static is heard in the headphones. A sudden 
hoise produces ringing in the phones. 


тп the detector "Fig. 2", "C" is a 3 inch diameter tin 
Ini iid acting аз а diaphragm, "E" a metal retainer ring 
сап "B^, a sewing needle soldered on. ‘The screw next to 
ADT gajasts for a light contact with the galena crystal 
D 

то use the device as a speaker it is connected to the 
Güeput of a three tube radio receiver and adjusted for 
Sure Light contact. Speech fron nearby radio stations 
Was clear and loud. 


| The experiments with the singing crystal detector show — 
| The Saing simple homemade equipment and common materials 
| how sometimes lead to novel discoveries. 


| V.S. patents related to the Moray device include: 
98545. 135, J. Thompson, Oct. 30, 1917. 

11181,901, C. Lenz, May 2, 1916. 

1,502,063, W. Schottky, July 22, 1924. 
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From Air New Great Discovery 


By Dr. Leonard Keene Hirshberg 


brought to a state of perfection it in 
duce п now epoch in the indo" 
electricity. By Westinghouse mace. o1 
tested the strength of tho currents 
from thei, and with the usc o 
the four rectifying transformera 1) 
tar recorded four and one-half vette 
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machine turns upon the other. It is as 
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building to furnish electric lights or pow 
and that the only wear will be upon t 
machinery which its current runs 

Meyers is thirty-four years old and he 
gained his knowledge of electricity by work 
ing in shops along the Pacifie Coast. The 
depths of the mysteries of electricity he 
not explored, but he is certain that he has 
found the means of absorbing it from the nir 
and of converting it to the use of mankind 
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тво newspaper Arizona foun ИВ Phoenix, way 1, 1917 
Tümorted that NeyerseWas granted 30 days leave by then 
EePernor munt to visibiWBehingtgn to secure a patents 

Coy crude transformer attFacted high voltage electricity 
His Seha atmosphere which was reduced to low-voltage 
from t current at ground level. He emphasized the secret 
Garey the steel plates vere magnetized. но П.В. patent 
was ranted on this invention, but mention vas made of а 
Possible German patent 


Prison records sent to the writer from tho State of 
Elona show that Meyers маз inprigoned for the crime of 
arisopy in 1911 at the age of 32. Не was an electrician 
forgery jevood, Iowa. His prison record was good and he 
fromjiven an early discharge on July 12, 1913. He then 
wae, da for a vile in Globe, Arizona and Baltimore, 


Maryland. 


ossible related effect to Meyer's absorber principle 
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жге: "Popular Astronomy, Vol. 12, 1904. р. 208.) 
32 Dr. Ernst Hartwig writes of the influence 
Spin aurora borealis, on the night of Oct. 31, 1903, 
of an m electromagnetic clock in nis study at Bamberg- 
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On this night, however, the pendulum wal ; 


erin A. ON. 39; 


ar. 
Уеа. тосе in an extraordinary manner, as СУБНОР TM 
aCcmaulators were over charged. On the morning Bf Nov. № 


Bcc UMartwig found the clock violently disturbed, the 
pendulum striking on both sides of the case and the hand = 
Pointing several hours and perhaps over а whole 

Peyolation ahead, while because of the too violent swing 
overa] seconds-intervals were skipped at a time. The 
Zétumulators had not been charged for several days past, 
Go tnat it must have been an earth-current resulting from 
fhe aurora which produced the disturbance." 


wA. N. refers to the journal astronomische Nachrichten, 


Berlin. 


Two U.S. patents worth noting in the Meyer's case are: 
31,112,411 by R. Ackley, Sept. 29, 1914. 
$1,411,243 by M. Favre-Bulle, Mar. 28, 1922. 


Harry E. Perrigo's Electrical accumulato, 


POPULAR MECHANICS 


Fig. 5 Тһе Early Form of the "Perrigo" 
(Popular Mechanics, 1916) 


{an invention which its originator claims will make 
tricity almost as free as air has been produced after 
prs уе The inventor is a Kansas 


and stores electric energy 
У transformers can be reduced to 
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suitable voltages for vari. 
Sapte, as supplying a lighting circuit. 


Since no details се те nave been given out И ы, 


апу public demonstrations given, it is, of course, 
fossils at the present tine to form an opinion ав to 
its practicability." (Popular Mechanics, 1916.) 


Harry E. Perrigo, graduate from Massachusetts Institute 
Befechnology in electrical engineering, got his idea 
Pack about 1911 while working on a power plant dynamo in 
Béedee, South Carolina. The dynamo was disconnected from 
any power source but still Harry got shocked by one of 
$t. Wires. He reasoned that electricity so produced 
Hight be accumulated and condensed for power without any 


The idea sat incubating in the inventor's mind until it 
finally hatched early in 1915. The shops were closed зо 
Parrigo scurried around the house gathering up supplies. 
Weing several strands of copper wire, two embroidery 
бора, a leaf from the dining room table, а breadbox from 
fhe pantry, a sheet torn into strips; with shingle nails 
Sna paraffin, Harry and Mrs. Perrigo made the first 
nergy accumulator. Апа it worked !! 


By noon the next day, electric lights and a small motor 
Bye worked by power developed from the crude jumble of 
Wires on the dining room table. 


5). While the accumulator worked, 
significantly, passing air currents, fanning 
By hand and passing people would increase 
power decreased wh 
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Various si 


tages of the Invention. E 
(Kansas c. 


ity Star, Jan, 15, 1922) 


рә аи 


> 


py 1922, the completed pe 2 
21811 compact, mass of coppe This consisted 
а compact mars of 00 Эб See Thin consisted of 
(Between the plates and a bigseoil of copper wire be 
or wire below 


T m 


ШИ M 
and solid copper. Silky fine copper wii аа, 
РЫ Py rins comer uita; the скана 
diameter), was wound tightly and smoothly in cen 
MEN op urea 
plug had a bundled core of copper vires, AES Mott 


surface. 


A one inch thick wood block, one foot square ha 
RUE pings run hait-way through. Each aquare 
hung plate had one hundred round protrusions exacti, 

Spaced for the copper plugs. z 


These lead knobs were also wound with the same fine wire 
fhe one hundred coils were connected up in a maze of — ' 
Gevious connections by trial and error to give a maximum 
Voltage between coils and plugs. The wiring connections 
Yor the top lead plate were different than for the bottom 

ate; each copper coil on the lead plates touching the 
PAd of а scldered-over copper plug in the wood block, 
Saking a contact. That was the "Perrigo" according to 
Gye witnesses in 1922. The one foot square unit which 
Miighed 87 1/2 lbs., had no moving parts, yet was seen to 
Tight forty-five 100 watt light bulbs without апу 
flickering. Perrigo claimed its capacity to ре 500 
horsepower (373,000 watts) but this was never 


demonstrated. 
high voltage was developed bets 


sing through the trans 
ed and its current 


interconnections, 
voltage in either 


anation the inventor provided was 
that his device "condensed" electricity from the air by 
‘breaking up the ether waves." The coils on the lead 
plate protrusions did it and he alone knew why. The 
Secret was in those devious connections. 


The only meager expl: 


In а later interview, Auguet 7, 1927, he expounded the 
jt the earth's revplution sets up a form of 


rrents; these currents are forever present in 
His big idea was to capture these electrical = 
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\ ue 


the sane way a radio antenna pic 
impulses in almost iP S cuit acted like the vindi? up 
broadcast WAVES. back in Peedee; the movement mi i" in 
meer бш ure 
model of the device was demonstrated to menp,, 
Congress. (see Congressional Коспак: 

Motu and session. Vol. 56, part 1, занона 
SER CORFE 517.) The patent application was '' Р°З° 
iti, applied for on Dec. 31, 1925 and assigned «i. 

aren Mer 78 715: It was likely classed аса "т the 
Sérbetunl motion machine and disqualified. 

7, a "Perrigo" powered electric car was 
с оп close inspection м 
Pfaden battery was found but its size, 10 inches by 
i inches by 14 1/2 inches was figured by engineers 
te БЕ insufficient to power the heavy car exclusively 
August 10th newspapers reported a second test of the car 
їп Which a search revealed no batteries whatsoever. 

Harty Perrigo's health had been poor during the previous 
year and he apparently suffered а nervous breakdown at 
this point. 

The quality of the electricity from a Perrigo vas just as 
described for the Moray device: а large number of ligi. 
Gould be powered by tiny hair-like wires which were cael. 
Eight bulbs were said to have a "clear brilliance™ to 
them without the ordinary haze. ‘This invention should be 
judged in context with the other discoveries mentioned i 


this booklet. 


А 
оғ the 65th U. 


One device of interest is U.S. patent #1,826,727, chancy 


J. Britten. Oct. 13, 1931. 


C. Earl Anmann's Cosmo Electric Generator 


"MYSTERIOUS INVENTION" 


Re Hubbard Energy Transformer! brought back to ne 
exciting memories of another inventor. In 1918, while 
doing painting and decorating, I was hired to paper 
this work а large two-story house. While at 
materiais. ENE down to the back porch to pick up sone 
‘saw it was Ер to glance at the light meter and 


р 
I opened the fuse box and Saw the main power fuses had 


been removed. It took oi i 
line | = nly a minute to make sure the 
ad not been tapped beyond the moteni ^ 
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„те oniy member of the садып. е 
Rg mah in his early sye H acr. Р 
Xoere do you get Your E. DLL n 
Wert 22 quer em d it does not Gime 
NEU O yon," he said, Ke 
Шо stele. He placed some steel pare Sh а жокк tabia” 
foa picked up a coil which looked like a loose coupler Н 
О placing the coils on the steel rods he connected 
Aiter Placid oor pell. men, with the other wire, he 
one wise Se opposite terminal. The bell rang with great 
fouched аР was quite a spark, too. 


[КЕ Оз е cons to make sure there ye по contact 
Sieh other appliances, Т could see righe through them. 
Кепе battery inside. The bell rang just ав 
Tijorously. The wire was iron- 


«icone along а! 


„ın the basement Earl had. 
fhe size of two fists, which had to be 


the f the radius of the generator colle. 
ible wires 


Kivated by the electric currents 


later Earl demonstrated his Cosmo Electric 
We had placed two copper spheres оп 

nis car in place of the headlights. 

Dres he obtained enough power to 

1 over Denver as reported in the 


at the time. 
while Earl vas demonstrating his invention alam 
the power had been shut о 


streets of Denver, 
te of this, when he went 
to obtain a 


"А year 

Generator in Denver. 

the front fenders of 

From these copper вр 

arive that old jalopy а. 
Bost 


‘Denver 


ts, October, 1956, 


(The preceding was from FATE Magazine’ 
-125.) 
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DENVER MAN INVENTS GENERATOR THAT 
А ELECTRICITY FROM AIR AND 
TROPELS AUTOMOBILE 


DENVER POST 


eves He Has Apparatus That Will 
BellWtionire Power and Lighting and 
‘ав it a Test on Streets of City 


invention Been made that will revolutionize the 

нав an 
ma Т1 the apparatus conceived by © 

electrical Yit buildings, run automobiles, Dattieghip,, 
Denver man д bo uniiaited supply of electricity in 
power plants БУ сай experts say "yes" and the 
he iid ventar, C. E. Amann, Monday demonstrated his 
young invenbo ttaching it to an old automobile and 


running it about the city. 


а 
Е 
Ammann says is an arrangement of steel wires and 
Amann, SAYE fixed as to draw the electricity from the 
Bir, condense it and utilize it for driving power. 


The automobile which Ammann used for his demonstration 
Monday was the body and chassis of an electric vehicle 
There are said to be no batteries in the car. It 
propelled itself with remarkable speed at a touch of thc 
foot, climbed hills and glided through a maze of traffic 
under easy control. 


CAREFUL TO CONCEAL HIS INVENTION 


When asked by skeptical persons if he had a storage 
battery concealed inside of the power cylinder, Ammann 
said: 


As badly as I would like to show the inside of my 
invention I can't, for I have not yet obtained the patent 
rights. Tt would be exposing the result of seven years 
of work to open the cylinder. I leave for Washington 
this wesk to obtain the patent rights. When I return I 
will gladly show everything and I can only say, wait 
until then and time will tell. 


"I have bucked every law of the textbooks to perfect the 


invention. It appears on the order of the wi 
3 o wireless 
telephone but it is decidedly different, except that the 
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P. 


00 ds derived fron the air 
ipee pt under water. Е 


siywnere exco 


id рае is oni a sinple est. Th 
mee buildinge, furnish en inexhaustible eu bb 
ая ыа шшде A Toc, 
propel any kind Bee ipe [motorn s m fact, 
Bi asi, the proprietor of the pavis riectris © 
а Avenue, та pep 
a men in Denver, made а thorough study of 
отав erator 
см NAN AS FAITH IN IT 


КИ Ос Me; Aumann hae at inet nade d invention 
EE МЕ ово power," их. Davis said. "of 
otou what is inside of the generator and 
“foolish to show us. We have long 
rale exist, which if properly 
Together, vould furnish poer. That, in 
E decoding to the blueprints of the invention, 
аа or the whole thing. E 
Eia generator nae been Perfecto, о the extent that 
(Н peopel an automobile, the Tave of its work is 
EE Te en be the rentem invention of the age. 
Sae electricity obtained from ene aia first passing 
Roi idlerator, would be available fer ату use." 
ithe Ons Mr. Davis that he offered the use, of nis 
Mr ann's headquarters. Ammann, who is 
е co Denver from Spokane, 
eer and lives at 


So impr: 
building for мг. 
fut 28 years old, came 
Ege is on electrical ensi" 
fhe Argonaut hotel. 
Beige лага and "Earl" are the sane inventor. 


anote: 


Ph connection with Mr. Anmann's generatore the "loose 

Couplers mentioned in the previos, article was a tuning 
Pato receiving circuits about 

iuum in Normally the loose coupler neri 
i the War made copper 


cylindrical соі 
i jose coupler with iron wire = 
instead, Ammann might have ienonenon not 
hh wireless experimenters. С. 85 
КО | generator reminds us of the соого and cryst 
а used in the early days of radio science. 
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Anonymous Inventor Prom France 


с E Eus, oue transtorna., 
то Figure [s oE a device for gathering etectricity Tt 
and batteries Of! IS photo and a Drier Е 
the titute the only notice found in the journals. 


The odd-looking setup included aerials branched in а vay 


‘one points toward the zenith and the other tovs 
Sitat one pointe aeri the gepi and the other Sovata 
ihi the circuit, positive and negative charges are sen, 
Eu the aerial. This is stopped once the current in 
the circuit is strong enough to light a lamp. 


Anonymous French Invention, Photo 


Fig. 7 
(Popular Mechanics, 1924) 


This invention is similar to the Yglesias receiver (which 
used pairs of antennas), and to the Moray receiver which 
also needed initial charging, but with magnets instead. 
The white porcelain insulators in Figure 7 tell us the 
incoming electricity was of high voltage. 


significant government docum >s 


nt, which cove 
l4 German technician, Hans Coler, has been donato? 
fpritich Intelligence Objectives sub-committees s 


E his research in Germany extended from about 


author has not been given permission by the E 
до: nae net poem siven,permiseion by the ttt | 
E omen ; 


Imperial War Museun 
Lambeth Road 
Tondon 

SEl GHz 

(United Kingdom) 


copying cost for B.1.0.S. Report #1043, Item #31, 
ling Hans Coler. 


(most important discovery concerning the nature of 
маз that magne! i 
sn, of a frequency approximating 180 kilohertz. 
ation took place in a special magnetic circuit 
tus which induced electrical circuit 
ons whose frequency was determined by the 
ised, Ап electric tension was gradually built 
t side of the Coler device. Sample pages 


|. FINAL REPORT NO. 1043 
tem No. 31. 


Unclassified in Accordance 
with Pile No./75/02 


Min. Tech. TJL(G) 


THE INVENTION OF HANS COLER, 
RELATING TO AN ALLEGED NEW 
SOURCE OF POWER 


‘This report is issued with the warning that, if the 
subject matter should be protected by British Patents or 
Patent applications, this publication cannot be held to 
give any protection against action for infringement. 


BRITISH INTELLIGENCE OBJECTIVES SUB-COMMITTEE 
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R. Hurst, Ministry of Supply 
Captain R. Sandberg, Norwegian Arny 


Coler is the inventor of two devices by which 
it is alleged electrical energy may be derived 
without a chemical or mechanical source of power. 
Since an official interest was taken in his 
inventions by the German Admiralty it was felt that 
investigation was warranted, although normally it 
would be considered that such a claim could only be 
‘fraudulent. 

Accordingly Coler was visited and interrogated, 
He proved to be cooperative and willing to disclose 
all details of his devises, and consented to build 
up and put into operation a small model of the so- 
Called "Magnetstromapparat" using material suppl ica 
to him by us, and working only in our presence. 

With this device, consisting of only permanent 
magnets, copper coils, and condensers in a static 
arrangenent he showed that he could obtain a tension 
of 450 millivolts for a period of some hours; and in 
repetition of the experiment the next day 60 
millivolts was recorded for a short period. The 
apparatus has been brought back and is now being 
further investigated. 


Coler also discussed another device called the 
"Stromerseuger," from which he claimed that within 
an input of a few watts from a dry battery an output 
of 6 kilowatts could be obtained indefinitely. No 
example of this apparatus exists today, but Coler 
expressed his willingness to construct it, given the 
materials, the time required being about three 


weeks. 


Opportunity was taken to interrogate Dr. F. 
Modersohn who had been associated with Coler for ten 
years and had provided financial backing. He 
corroborated Coler's story in every detail. 


Neither Coler nor Modersohn were able to give 
any theory to account for the working of these 
devices, using acceptable scientific notions. 


Summary account of the "stro © 


The basic principle is 
B. DG EDU LORS 
rene but also as a a aatia i 


creuit, capacity loaded, inductive eren 
ИСА ЧАСЫ 


Е: 


gt is claimed ti 

circuit, "separ 
ecomes + vely charg 
ese charges are 


мо of these basic elements are now placed 
fee making a double system or stage with the 
Вас азе together in parallel planes as showni 


ко N 


{ndings are both exactly equal апа 
switching on the 


ail the electrons in the secondary coil 
from P, to P, and F, to Fz- 


‘secondary м: 
їп a direction such that on 


Am error appears to exist in the second sketch op 


not 
Above magnet "M," the polarities 


tvo elenent circuits. 
have been switched. These should be reversed to agres 
with the basic element sketch. 
Appear in such publications. 


The reader is encouraged to order the entire report tor 


Copying errors often 


completo details. 
Mr. coler's discovery has similarities with Roy Meyer's 
magnetic absorber and perhaps C. E. Ammann's use of iron 
and steel in his generator. 

In connection with the Hans Coler invention sse also the 
before mentioned U.5. patent $1,112,411 by R. Ackley. 


Sept. 29, 1914. 


Tesla's Electric Car (1931) 


While I have been unable to trace the source for the 
following interview, there are elements in this 
fascinating story that ring true with the other cases in 
this booklet, therefore it was decided that it should be 


included. 


3 Dr. Nikola Testa 
Cosmic energy, © 


However, Peter 
ely, in a somewhat rambling fashion, 


ana 
d the answers before the questions were asked 


Mr. Savo and Mr. Ahlers have known each other 


, the subject had previously been discussed and 


г information is included, 


yo was born in Knin, Yugoslavia, just before the 
. Аз Yugoslavia was then a part of Austria, 


strian army and learned to fly at the military 


ener Neustadt. After World War I he emigrated 


esla was Peter's uncle on his mother's sid 


gested that Peter come to the U.S. He met Peter 


arrival and seemed to have taken a fatherly 


got Peter a job as foreign trade specialist 


in Belgrade and later in Bucharest. Peier 
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wag captured by the Nazis, "interrogated", and later repatrigs., 


In the postwar years he lived in New York. 
Sometime in 1931, Dr. Tesla took Peter to Buffalo, y 


for the unveiling and final testing of a new kind of ашыл, 
Dr. Tesla acted somewhat mysterious about it, would tell Peter 


nothing in advance, and, even after he had seen the car, answers, 
some of his questions with, "Don't ask any questions." 
The car turned out to be a standard Pierce Arrow, with 


engine removed and certain other components installed inst. 


The standard clutch, gear box, and drive train remained 


installed. 
Under the hood there was a brushless electric motor 


The motor was said to 


connected (in place of) the engine. 
measure 40" long by 28" diameter. However, some of these 
may be estimates. Tesla would not divulge who made the motor, 

Set into the dash was a "power receiver" consisting of a v 
measuring about 24" long by 10" wide by 6" high containing 12 
Three of these tubes were model 70-1-7. А verti. 


radio tubes. 
rod, was installed and connected 


antenna, consisting of a 6 ft. 
to the power receiver. 

The receiver in turn was connected to the motor by 
Two "spindles" (rods?) about 1/4" 


two 


heavy, conspicuous cables, 
long protruded from the receiver toward the aris 
le now have 


dia. by 3" 
Tesla pushed these in before Starting and said, " 


wer," i i 
ро these spindles were in line with the two power can) 
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E the car. In any case, the motor was an A d 
К tha car, Dr. Tesla handed Peter 


Gistening under the hood with the engins on, t 


The standard accelerator pedal was u 


ed) Clutch, brake, and gearshift were unchanged. 


Gnstruments on the dash appeared to be standard one 


ers was a voltmeter which was used to measure power 


В Ве receiver. Dr. Tesla commented that the receiver 


Reserve power so that you could drive the car next to 
Dnneot the wiring, and light up the whole house. There 


lind of hydraulic pressure gauge on the û 
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Peter asked ita purpose but Dr. Tesla would not tell hin 
Peter drove the car for about 50 miles at speeds up to o, 


mph (the speedometer was calibrated to 120 mph). Power sese, ,. 


least as good as the normal Pierce Arrow engine. Acceleraii, 


second gear seemed particularly good. Shifting gears comme 


somewhat smoother than with a normal engine. 
Tesla seemed enthusiastic on the first test ride 


"Peter, this day will make history!" When Peter questiones tne 


source of the energy to drive the car, Dr. Tesla said, "It is 


mysterious radiation that comes out of the ether (an expressis 


of the 1930s referring to what is now called "outer space) 
said that he did not know where it came from but that it sec; 


to be available in limitless quantities and that mankind shoul; 
be thankful for it; it would soon drive boats, cars, trains, 


planes. Dr. Tesla and Peter spent eight days in Buffalo 
the car, Peter described one incident where they stopped the 


at a traffic light and a bystander commented that he could 


smoke coming from the exhaust, Peter replied to him, "We dcr: 


have an engine." When they left Buffalo, Dr. Tesla removed 


"ignition" key and the radio tubes and took them with him. the 


car was left at a farm house some 20 miles from Buffalo, 
from Niagara Falls. 


The car was kept under tight security and this was the 


reason for keeping it at a remote spot. Peter heard a rumor t^ 


а secretary of Tesla's broke security and told General Electr 
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onptly got fired. Dr. Tesla acted somewhat 
Would not answer many of Peter's questions. 
ponsiders this merely part of security measures 


Шу ruled out any possibility of a hoax or 


of по specific persons to whom the car was 
IF, about a month after the Buffalo trip, he got a 
M Dr. Lee De Forest who asked him, "How did you 
Peter expressed his enthusiasm and De Forest 
ia one of the greatest living scientists. 
years ago, Peter was approached by a Yugoslav 
the United Nations (Peter could not remember the 
Fecord of it) who asked him if he could find the 
He dropped the name 
if they had 


receiver of that car. 
said that they "could make millions 


бору. Peter made some attempts to comply, but 


Peter was very anti-Tito and probably did not 


"said that Tesla was negotiating with sone big 
to build a boat with such an engine. 
asked questions about this, Dr. Tesla got 


never found out who the company was. 


Whatever happened to the car, Peter said that he 
However, he 


“it had been shipped to Yugoslavia. 


has written to friends in Yugoslavia about this and they rep, 
that nothing ever arrived. 


Проп being asked whether there was any possibility the 


drawings of the car might be in existence somewhere, Poter „ 


that there was а man in some town in Pennsylvania who mign 


have some such information, 


Peter бахо is a lonely, bored old man, living in a cheap 
Manhattan hotel and is supported by his two sons who were v. 


pilots in Viet Nam, His idleness and worries have Induced а 


nervous condition with certain accompanying physical symptom: 
told Peter that he needed an aim and purpose in life and that 


reconstructing the facts of Dr. Tesla's invention and giving + 


then 
to the world would be such a purpose, to say nothing of a 


probable financial reward. Peter thereupon said that he would 
phone the man in Pennsylvania and would phone others in Akron, 
Ohio. and in Chicago. He will also write to his relatives in 


Yugoslavia, who аге surviving members of the Tesla family, tc 


a11 possible information. 


Since Peter was poorly off financially, I gave hin $20 
out of my own pocket for the phone calls and postage. Peter i 
quite intelligent but lacks a formal education and has quite = 
thick accent. It is possible that he may be unable to reach tie 
people he has in mind. However, in that event, it is still 
Possible that & search by an experienced investigator who vi 


the places mentioned above might locate them. However, this 
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У und the question voa then arise 


Getent interest in this information to pay the 


» 


article was very fancy, 
development of tne" 


Lee deForest named in the 
1920's. 


The Dr. 
in radio history and pioneered the 


radio receiving vacuum tubes in the 
i 8, 1949 does 135, 
A vaci Cube or an тше придав, 1949 а Я 


was 
of 


jf his electric car was developed as Stated, he was fuii, 
r views. 


justified in his unpopula: 


Conclusions 
(Part 3) 


Е the preceding eight inventions were genuine 
it follows that fundamental revisions in the 
undations of physics are called for. This 
Менее are important first principles still begging 
ion which, when added, will broaden the base 
H'modern science rests. This implies that power 

gies developed from the new physics would be 
ШЕШ less exotic, more dependable, and do little or 
simfamage to the environment. 


LÎ epecific questions arise which physicists and 


Geventore need to address in their experiments: 
fee electric, magnetic and gravitational fields static or 
А ЕЗ If dynamic, may "action-at-a-distance" be 
piace with hydronechanical modeling? 


Wat is the nature of atmospheric electricity and what 
Wises earth's electric potential to be maintained? 


Te vacuum space an empty void or is it seething with 


energy? 
To synthesize from the handful of discoveries described 
Ча this booklet, the properties of space energy which 
Gunifests as electricity include high voltage direct 
Zütrent impulses or surgings following each other in 
fapia succession and greater strength during daylight 
fours, in windy weather or at elevated sites. This 


natural electricity seems closely related to radio 
Mgtatic" disturbances (also called atmospherics) - 
conductors of very small diameter can transmit 
considerable power without heat. 

e that the inventions are as 
individual in design as their inventors so there can be 
considerable variation in circuit layout. Most use 
Common non-exotic hardware: copper wire, high voltage 


capacitors and magnets. 


Wire 


Tt is heartening to not: 


‘Those who are inclined to remain 
comfortably remote as armchair 
skeptics should remember that while 
it is easier to ridicule than to 
ümvestigate, it can never be as 
profitable. 
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I close with a quot 
"Bre many generations pass our 
machinery will be driven by power 


obtainable at any point in the 
universe. . . .it is а mere question 


of time when men will succeed in 
attaching their machinery to the very 


Wheelwork of natur 
--Nikola Tesla 


Happy experimenting! 


A Patent searches 


n, Creator & me 
(See page 257.) $e. ay 
Radios that work for free 

Е, СА. 1977. Ка ess 


Letters to Solovine, 


Philosophica 
1987. (See page 111, lette MAR 


er dated March 


‘The Evolution of Matter. walter scott 


Co., London, 1910. (Inspired Moray's 


Early radio wave detectors. The 
of Electrical Engineers, London. 1980. 


Experimental Antenna Topics. Electronics 
Today, Massapequa Park, NY. 1951. 


“Experts See Peril to Electricity From 
day, July 29, 1990. page (A)14. 


Einstein's doubts in later years. 


ing of a11 patents of а particular type may 
nominal cost from the U.S. Patent Office. 
[гез both a class and subclass number. 
get a list of all patented crystal 
would request class #329 (Detectors) and 
R (solid material). 


stings include: 
Coherer type) 


у be ordered fron: 


U.S. Patent office 
Washington, D.C. 20232 


In researching recent physica journals and newspapers ro 
information on the properties of space, the word "ethers 
ig Still taboo: it has been replaced with the following 


keywords: 


eutrino flux 
gravitons (a quantum unit of gravitation) 


virtual particles or photons 
zero-point energy 
cosmological constant 


Material Supplies for Experimenters 


Bamund Scientific Co., 101 E. Glocester Pike, Barrington, 
N.J. 08007-1380. Supplies magnets. 


Jerryco, Inc., 601 Linden Place, Evanston, IL 60202. 
General surplus for experiments. 


Minerals Unlimited. Р.О. Box 877, Ridgecrest, CA 93555- 
0877. Supplies raw minerals for detector research 


Modern Radio Labs, P.O. Box 14902, Minneapolis, MN 55414, 
*Best one stop source for crystal radio parts and 
booklets on this rare subject. 


Р.О. Box 2288, Hollywood, FLA 33022, Sells 


MIDCO, 
Parts, plans, kits and books? Catalog 


crystal sets, 
$1.00. 


Antique Electronic Supply. 6221 S. Maple Ave. Tempe, 
AZ. 85283. Sells crystal sets and parts. 


Gus Wanting to wind their cwn homemade coils 
por, thé ап idea skotch: „I 
ES 


Fig. 8 — Bimple, Adjustable Coil Winder 


Related contacts 
т recommend these science journals as forums for 
ЕЕ and engineers. These journals are quite 
PüYestive to alternative views to orthodox science 
technology: ana 
Infinite Energy Magazine 
P.O. Вох 2816 
Concord, N.H. 03302-2816 


Planetary Assoc. for Clean Energy 
100 Bronson Ave., Suite 1001 
Ottawa, Ontario 


KIR 608 
Canada 
кх 
p 
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ADDENDUM 


London. Monday- A most remarkable cim, 
she geminenes of which itisas yet impossible to 
en says a cable dispatch published by the Daily 
Mailfrom its Las Palmas correspondent, has been 
made by Senor Clemente Figueras, Engineer of 
‘Woods and Forests in the Canary Islands, for 
many years professor of physicsat SL. Augustine's 
College at Las Palmas. 


1 seems that for many years he has been 
‘working silently at a method of directly utilizing 
atmospheric electricity = that is to say, without 
pue атта экн d 

ication of it without the need of em; 
апу motive force. ploying 


Atruerevelation might robhim ofhis reward, 
оном wile cine lohavescceedel, 

silent concerning the exact princi 
principles of his 


june 9, 1902, page 5 


easserts however he has invented genere 
гуу їйї be ean collect electi fluid зовно be 
эме to store И and apply it for infinite purposes = 
for instance, in connection with shops, railways 
and manufacturers. 


He says he expects its effect will be a tremer 


dous economic and industrial revolution, He will 
‘he key to the invention, but declares that 
(aordinary point about it is that it has 

taken во long to discover a simple scientific fact. 


He intends shortly going to Madrid and Berlin 
to patent his inventions. 


In addition to the discovery, the Daily Mail 
says that, according to letters received in London, 
from his fiends in Teneriffe, Senor Figueras has 
constructed a rough apparatus by which, inspite of 
its small size and defects, he obtains a current of 
350 volts, which he utilizes in his own house for 
lighting purposes, and driving a motor of twenty 
horse power. 


His inventions comprise a generator, a motor 
and a sort of govemor or regulator, the whole 
ш ыс 


“See also New York Times, Monday, June 9, 1902, pg. 1. 


c» United States Patent 
Volfson. 


(54). SPACE VEHICLE PROPELLED BY THE. 
PRESSURE OF INFLATIONARY VACUUM. 
STATE 

(06) Inventor: Boris Volfson, 5707 W. Maple Grove 

Ra., Apt 3046, Huntington, IN (US) 

asi 

(7) Notice: Subject any disclaimer, the erm of this 

ns extended or adjusted under 35 

USC. 1560) by $ days. 


QI) Appl. No: плот 
(2) Fk — Mar 14,2005 


Related US. Application Data 
(68) Continuation of application No. 1033,75, fled on 
Aug. 4, 2003, now abandoned. 
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6» ABSTRACT 


A space vehicle propelled by the pressure of inflationary 
‘vacuum stale i provided comprising a hollow superconduc- 
tive shield, an imer shield, a power source, a support 
structure, uper and lower means for generating an electro- 
magnetic fil and a fux modulation controller 


А cooled hollow superconductive shield is energized by an 
Shetromaenci field resulting inthe quantized vortices of 
lative ions projecting «grivitomagnetic field that forms a 
spacetime curvature anomaly outside the space vebicke. The 
spacetime curvature imbalance, the spacetime curvature 
being the same as gravity, provides for the space vehicle's 
propulsion The space vehicle, surrounded by the spacetime 
anomaly, may move at a speed approaching the light-speed 
characteristic for the modified locake. 


13 Claims, 6 Drawing Sheets 
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SPACE VEHICLE PROPELLED BY THE 
PRESSURE OF INFLATIONARY VACUUM 
STATE 


CROSS REFERENSE TO RELATED 
APPLICATIONS 


This is a continuation of application Ser. No. 10685778. 
filed on Aug 4, 2003, nov abandoned 


TECHNICAL FIELD. 

The technical field of this disclosure represents space 
vehicles propelled by the electo-magpetcally changed 
properties of vacuum, particularly the pressure of inflation- 
ary vacuum stale, 


BACKGROUND OF THE INVENTION 


The existence of a magnetic-like gravitational field has з 


been well established by physicists for general relativity, 
gravitational theories, and cosmology. The consequence of 
the effect of electromagnetically-atiected gravity could be 
Substantial and have many practical applications, particu- 
Jarly in aviation and space exploration. 

There мс methods known for converting ckectromagne- 
"im into a propulsive бо: tbat potentially generates a large 
propulsive thrust. According to these methods, the machine 
"is is produced by rotating, reciprocating masses in the 
following ways: сепил] trus, momentum thrust, and 
impulse thrust, (“To the Stars by Electromagnetie Propul- 
sion”, M. T. French, hip:/www.mijdemon co.uk! 
antigravp2 metre), 

However, the electromagnetic propulsion in an ambient 
space, or space that is aot artificially modified, is not 
practical for interstellar travel because of tbe great distances 
Involved. No interstelar travel is feasible without some 
form of distortion of space. In tarn, no alteration of space is 
possible without the corresponding deformation of time. 
Gravitomagnetic alteration of space, resulting in he space- 
time curvature anomaly that could propel the space vehicle, 
could be a feasible approach to future space travel. 

Tn the lale 1940s, Н. B. G. Casimir proved that the 
vacuum is neither particle nor idc. Il is а source of 
Zero-poim-fiuctuation (ZPF) of fields such s the vacuum 
gravitomagnetie field. ZPF fields lead to real, measurable 
physical consequences such as the Casimir force. The quan- 
tized hand-made clectromagnetie processes, such as those 
occurring in superconductors, alot the similarly quantized 
Тї». The most likely reason is the clectron-positron ere- 
ation and annihilation, in part corresponding to the “polar: 
ization effect” sited by Evgeny Podkletnov in explaining the 
graviomagneti eflect reportedly observed by himn in 1092. 
(Weak Gravitational Shielding Properties of Composite 
Bulk YB2.C4,30,., Superconductor Below 70 K Under 
EM. Field", Evgeny Рае, LANL database number 
cond-mat 0701074, v. 3, 10 pages, 16 Sep. 1997). 

‘The investigation оГ gravitomagpetism, however, sarl 
well before Podkletnov. In the US. Pal. No. 3,626,605, 
Henry Win, Wallace describes an experimental apparatus for 
generating and detecting a secondary gravitational field. He 
ko shows how a time-varying gravitomagnetie fed сап be 
used to shield the primary background of a gravitvekectrie 
field. 

n the US. Ри. No, 3,626,606, Henry Wan, Wallace 
provides a variation of his earlier experiment. A ype LV 
Semiconductor material, of which both components have 


2 
unpaired nuclear spin, is usd as an electronic detector for 
the gravtomagnetic field. The experiment demonstrates tat 
"be material in his gravitomagnetic iek circuit has bysterisis 
and remanence effects analogous to magnetic materials 

їп the US. Ри. No. 3823570, Henry Wn. Wallace 
provides an additional variation of his experiment. Wallace 
‘demonstrates Ва, by aligning the clear spin of materials 
having an od numberof nucleons, a change in specifie heat 

Tn ihe US. Pat. No, 5,197,279, James R. Taylor discloses 
Electromagnetic Propulsion Engine where solenoidal wind- 
ings generate an electromagnetic field that, without the 
conversion into a gravitomagnetic field, generates the thrust 
necessary for the propulsion, 

їп the US. Pat. No. 6,353,311 BI, John P Brainard et al 
ойи a controversial theory of Universal Partick Flux Field, 
and in onder to prove it empirically, provide a shaded 
тююмуре device. This device is also intended for extract- 
ing energy Irom this hypothetical Fil, 

Tn tbe carly 1980 Sidney Coleman and E: de Luca noted 
thatthe Einstcinean postulate of a homogeneous Universe, 
while correct in general, ignores quantized local cation. 
ofthe pressure оГ inflationary vacuum state, is Huctation 
causing locil cosmic calamities, While the massless par- 
ticles propagate through large portions of Universe at light 
seed, these anomaly bubbles, depending on ей ow or 
high relative vacuam densip, came а local increase or 
decrease of the propagation values for these particles, 
isis disagree about the possibility, and possible ways, to 
anificially create model of such anomalies 

In the сапу 19905, Ning Li and D. G Tor deseribed à 
amclbod and means for converting an electromagnetic feld 
nto а gravitomagnetic field. Li and Torr suggested that, 
under the proper conditions, the minuscule force fields of 
superconducting, atoms can “couple”, compounding in 
strength to the point where they can produce а repulsion 
force (Effects of a Gravitomagnetic Feld on Pure Super- 
conductors”, N. Li and D. G. Топ, Physical Review, Volume 
43, Page 457,3 pages, 15 Jan. 1991). 

A series of experiments, performed in the carly 1990s by 
Podkletnov and R. Nieminen, reportedly resulted in a educ- 
tion of the weighs of objects placed above a levitating, 
rotting sapercondictive disk subjected to high frequency 
Magnetic elds, These reals substantially support the 
expansion of Einstainean physics offered by Li & Torr. 
Podkletnov and Giovanni Modanese have provided a mum- 
her of interesting theories as o why the weight edicion 
«од сой have occured, citing quantum gravitational 
sls, specifically, а local change in the cosmological 
Constant. The cosmological constant, under ordinary ci- 
cumstances, is the same everywhere Bul, according 10 
Podkleino and Medanese, above а levitating, roms 
superconductive disk exposed to high frequency magnetic 
fields, i is modifica. (“Impulse Gravity Generator Based on 
Charged YBa.Cu,30,,, Superconductor with Composite 
(уч Suum, "Evgeny Ран, Giovani 
Modanese, arXiv.org physics database, 40108005 volume 2, 
32 pages, В figures, Aus. 30,2000. 

Inthe July 2004 paper, Ning Wu hypothesized tht 
exponential decay of the gravitation gauge feld, character- 
istie for the unstable vacuum such ss that erated by Pod- 
Klenow and Nieminen, is al the root of the gravitational 
shielding elects (Gravitational Shielding Elects in Gauge 
Theory of Gravity, Ning Wu, агае ер 0307225 v 1 23 
Jul 2003, 38 pages incl. 3 figures, July 200) 

12003 Edward Fomalont and Sergei Kopeikin measured 
the speed of propagation of gravity. They confirmed that the 
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speed of propagation of gravity matches the speed of light 
(General Relativistic Model for Experimental Measure- 
ment of tbe Speed of Propagation of Gravity by VLBI" S. 
Kopeikin and E Fomalont, Proceedings of the ^ European 
‘VLBI Network Symposium Jun. 25-28 2002, Bonn, Ger 
many, 4 pages). 

"Sting theory unies gravity with all other known forces. 
According 10 String theory, all interactions are carried Ву 
fundamental particles, and al particles are just iny loops of 
space itself forming the spacetime curvature. Gravity and 
ent space эге the same thing, propagating with the speed of 
Tight characteristic of the particular curvature. In light of the 
Fomalont and Kopeikin discovery, oae can conclude that if 
there is а change in the speed of propagation of gravity 
within the spacetime curvature, then the speed of light 
within the locality would also be affected 

In general relativity, any form of energy affects the 
gravitational field, so the vacuum energy density becomes э 
Potentially crucial ingredient, Traditionally, the vacuum is 
assumed lo be tbe same everywhere in the Universe, so the 
vacuum energy density is a universal mmber. The cosmo- 
logical constant A is proportional to tbe vacuum pressure Pa: 
ABTG S ps, Where G is Newton's constant of gravita 
tian гай e is ibe speed of light (“The Cosmological Con- 


stan”, Sean M. Caroll, ор: punc uchicagn educar. 2s 


tolliencye', 6 pages). Newer theories, however, permit local 
vacuum fluctuations where even the “universal” constants 
ме affected: A(R, 0c, pa. 

‘Analyzing physics laws defining the cosmological oon- 
stamt, a conclusion can be drawn dt Га levitating, rotating 
superconductive disk subjected o high frequency magnetic 
fields affects the cosmological constant within a locality, it 
would also affect he vacuum energy dersi According lo 
‘he general relativity theory, the gravitational struction is 
explained ss tbe result of tbe curvature of spacetime being 
proportional o tbe cosmological constant, Thus, the change 
in the gravitational attraction of the vacuums subatomic 
particles would cause a Jocal anomaly in the curvature of the 
Einsteinean spacetime. 

“Time is the fourth dimension. Lorentz and Einstein 
showed that space and time are intrinsically related. Later in 
his life, Einstein hypothesized that time fluctuates both 
focally and universally. Ruggero Santilli, recognized for 
expanding relativity theory, has developed the socosmology 
theory, whieh allows for variable rales of time, Time is ako 
a foree cd only detected al speeds above light sped. The 
energy of this force Seld grows as its propagation speed 
declines when approaching Lightspeed, Not just any light- 
speed: the light-speed of à locale. I the conditions of the 
cile were modified, this change would affect the си time 
тие relative lo the rate outside the affected locale, or ambient 
rate. The electromagnetically-generated gravtomagnetic 
"icd could be one sich locale modifier 

Analyzing the expansion of Einsainean physics offered 
by Li & Топ, one could conclude that gravity, ime, and light 
speed could be altered by the application of electromagnetic 
force to a superconductor, 

By creating а spacetime curvature anomaly associated 
with lowered pressure of inflationary vacuum stale around 3 
space vehicle, withthe lowest vacuum pressure density 
bested directly in front of the vehicle, a condition could be 
created where gravity associated wih lowered vacuum 
pressure density pulls the vehicle forward in modified space 
time. 

By creating a spacetime curvature anomaly associated 
with clvated pressure of inflationary vacuum siate around 
the space vehicle, with the point of highest vacuum pressure 


4 
density located directly behind the vehicle, a condition could 
be created where a repulsion force associated with elevated 
vacuum pressure density pushes the space vehicle forward in 
modified spacetime. From the above-mentioned cosmologi- 
© constan equation, re-written as: 


itis clear that the increase in tbe vacuum pressure density 
ould lead а substantial increase in the lightspeed 
tbe space vehicle is moving in the anomaly where the 
оси ighspeed is higher than the lightspeed ofthe 
ambient vacuum, and if this vehicle approaches this 
ca light speed, the space vehicle would then possibly 
exceed the lightspeed characteristic for the ambient 

‘The levitating and rotating superconductor disk, which 
Podkletnov used o protect е object of experiment from the 
attraction produced by the energy of the vacuum, was 
ахиу energized by the exteraly-powered solenoid 
coils Thus, Podkleinov's system is stationary by definition 
and nol suitable for travel in ай or space, Even И the 
superconductive disk is made рап of the тай, and if i is 
energized by the energy available on the стай, he resulting 
anomaly ic one-sided, not enveloping, and not providing the 
variable speed of light (VSL) environment for the cf 

їп a recent (2002) article, Chris Y. Tailor and Modanese 
propose to employ an impulse gravity generator directing 
fom an outside location, an anomalous beam toward а 
spacecraft, this beam acting as a repulsion fore fid pro- 
ducing propulsion for the spacecraft, ("Evaluation of an 
Impulse Gravity Generator Based Beamed Propulsion Con- 
copt”, Chris ¥. Taylor and Giovanni Modanese, American 
astute of Aeronautics and Astronautics, Inc, 2002, 21 
pages, 10 figures). The authors of the article, however did't 
Take into account the powerful quantized processes of feld 
dispersion, which would greatly limit he distance of propa- 
fon of the repulsive force. At best, the implementation of 
this concept could assist in acceleration and deceleration at 
Short distances from the impulse gravity generator, and oly 
along a straight line of ravel. И the travel goal à space 
Exploration mission rather than tbe shutle-like commute, 
ibe proposed system is of litle use. 

‘Only a selesullicen стай, equipped withthe intemal 
gravity generator an the intemal energy source powering 
this generator, would bave the flexibility needed 1o explore 
пек йоз of space. The modiication ofthe spacetime 
curvature all around the spacecraft would allow the space- 
‘rafi o approach the lightspeed characteristic for the modi- 
fied locale, this light-speed, when observed from a location 
in the ambient space, being potentially many times higher 
"ban the ambient lightspeed. Then, under sufficient local 
‘energies, that is, energies available on the spacecraft, very 
large intergalactic distances could be reduced to conven- 
tional planetary distances, 

ї "The First Men in tbe Moon" (1903), H. G. Wells 
anticipates gravitational propulsion, methods when he 
describes gravity repelling "sor" Discovered by Pro- 
fessor Cavor, the material acts as a “gravity shiek” allowing 
Cavor's vehicle to reach the Moon: Prof. Cavor built a large 
Spherical gondola surrounded оп all sides by cavo shut- 
ters that could be closed ar opened. When Prof. Cavor closed 
all the shutters facing tbe ground and opened the store 
facing the moon, tbe gondola tok of for the Moon. 
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Чий today, no cavorite has been discovered. However, 
recent research in the area of aperconducivi ranomate- 
rials and quantum stale of vacuum, including thal of Li, Топ, 
Pockletnov, and Modanese, has resulted in importan! now 
information about the interaction between a gravitational 
field and special states of mater at а quantum level. This 
mew research open the possibility of using new electromag- 
"elislyeneriad superconductive materials allowing 
Stable states of energy, Ве materiais useful not only in 
controlling the local gravitational fields, but also in creating 
new gravitomagnetie fields. 


BACKGROUND OF INVENTION: OBJECTS 
AND ADVANTAGES, 


There are four objects of this invention: 

The first object s to provide a method for generating а 
pressure anomaly of intonary vacuum state thal leads lo 
Sicromagnetc propulsion. 


“The second object is to provide a space vehicle capable of 2 


lectromagnetically-generated propulsion. The implementa- 
"ion of these to objects leads lo the development of the 
space vehicle propelled by gravitational imbalance with 
gravity pulling, andor antigravity pushing, the space vehicle 
forward 

“Te third object is to provide a method for generating a 
pressure anomaly of inflationary vacuum stale, specifically, 
the local increase in the level of vacuum pressure density 
associated with Ibe greater curvature of spacetime. The 
Speed of light in such an anomaly would be bigher than the 
Speed of light in the ambient space. 

The fourth object so provide the space vehicle capable 
of generating an uneqvally distributed external anomaly all 
around this vehicle, specifically the anomaly with the 
elevated level of vacuum pressure density. The anomaly is 
formed in such à way that gravity pulls the space vehicle 
forward in the modified spacetime at a speed possibly 
approaching the ligh-sped specifc for this modified locale. 
the vacuum pressure density of the Toc is modified to 
be substantially higher than that of the ambient vacuum, the 
speed of the vehicle could conceivably he higher than the 
ambient lightspeed. 


SUMMARY OF THE INVENTION 


‘Tis invention concerms devices self-propelled by the 
artificially changed properties of the pressure of inflationary 
Vacuum state to speeds possibly approaching tbe lighi-spced 
specifie for this modified eae. Furthermore, this invention 
concems devices capable of generating ibe spacetime 
anomaly characterized by the elevated vacuum pressure 
density. The devices combining these сара may be 
able to move at speeds substantially higher than the igh 
speed in the ambient space. 

"The device of this invention is a space vehicle. The 
ouside shell of tbe space vehicle is formed by a bollow disk, 
sphere, or the like hollowed 3-dimensional shape made of 3 
Superconductor material, bereinaller a hollow superconduc: 
tive shield. An inner shield is disposed inside he hollow 
superconductive shield. The inner shield is provided lo 
protect crew and life-support equipment inside! 

A Support structure, upper means for generating an elc 
iromagpctic field and lower means for generating an elec- 
"romsgpot field are disposed between the hollow super- 
conductive shield and hc inner shield. A flux modulation 
controller is disposed inside the inner shicld to be accessible 
To the crew, 
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Electrical energy is generated in a power source disposed 
inside the hollow superconductive shield. The electrical 
nergy converted into an ckctemipnul field in the 
upper means for generating an electromagnetic feld and the 
lower means for generating an electromagnetic lick 

Electrical motors, also disposed inside the hollow super- 
conductive shield, convert ihe electrical enemy imo 
"mechanical energy. 

The mechanical energy and the clecromagnetic field 
rotate the hollow superconductive shield, and the upper and 
the lower means for generating an electromagnetic field, 
against each other. 

The electromagnetic ld is converted into a gravitomag- 
пес field in the hollow superconductive shield. 

The gravitomagnetc heid, propagated outward, onhogo- 
tally o the walks of the bellow superconductive shield, 
forms a pressure anomaly of inflationary vacuum state in the 
ика of propagation. The pressure anomaly of inflationary 
vacuum state is comprised of эп ака of relatively lower 
vacuum pressure density in frant of the space vehicle and an 
area of relatively higher vacuum pressure density behind the 
vehicle. 

The difference in the vacuum pressure density propels the 
space vehicle of this invention forward. 


[BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a cress-sectiomal view through the front plane 
taken along the central axis of a space vehicle provided by 
the method and device of this invention: 

FIGS. 2A А 2B are diagrams, presented as perspective 
views, showing some of the physical processes resulting 
from a dynamic application of an electromagnetic field o 2 
hollow superconductive shield. Only onc line of quantized 
vortices, shown ош of scule, is presented for illustration 


purposes, 

FIGS. 3A & 3B are diagrams, presented as perspective 
views, showing a vacuum pressure density anomaly associ- 
ated with lowered pressure af inflationary vacuum state and 
a vacuum pressure density anomaly associated with elevated 
pressure of inflationary vacuum state, respectively. Both 
anomalies are shown on the background of Universal cut- 
Nature of inflationary vacuum slale 

FIGS. 4A А 4B are diagrams, presented as perspective 
views, showing a spacetime anomaly associated Дов 
ered pressure of inflationary vacuum sate and a spacetime 
anomaly associated with elevated pressure of inflationary 
‘vacuum stale, respectively: Borb anomalies are shown on the 
background of Universal spacetime, 

FIGS. SA, SB, 6, ТА, А 7B are diagrams of spacetime 
curvature anomalies generated by the space vehicle of the 
current invention, these anomalies providing foc the рори. 
Sion of the space vehicle. 


DRAWINGS—REFERENCE NUMERALS 


1 hollow superconductive shield 
2 inner shield 

3 upper shell 

4 lower shell 

supper mctu 

6 upper rotating element 

7 lower rotating element 

8 upper means for generating an electromagnetic field 
9 loser means for generating an electromagnetic field 
10 fox lines 

П power source 
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12 life-support equipment 

13 ox modulation controler 

он 

18 clockwise shield motion vector 

16 counterclockwise EMF motion vecor 

17 wire eid 

18 clockwise quantized vortices of latios ions 

19 outward graviomagnctc feld vector 

20 counterclockwise shield motion vector 

21 clockwise EMF motion vector 

22 counterclockwise quantized vortices of ative jons 

23 inward gravitomagnetic field vector 

24 vacuum pressure density anomaly associated with low: 
red pressure of inflationary vacuum siate 

25 Universal curvature of inflationary vacuum stale 

26 vacuum pressure density anomaly associated with 
cheated pressure ol inflationary vacuum state 

27 spacetime anomaly associated with lowered pressure of 
inftonary vacuum sse 

28 spacetime anomaly associated with elevated pressure of 
inflationary vacuum siate 

29 Universal spacetime 

30 substantially dropltshaped spacetime curvature 
anomaly associated with lowered pressure of inflationary 
Vacuum site 

31 substantially droplet-shaped spacetime anomaly associ- 
std with elevated pressure of inflationary vacuum stale 

32 substantially egg-shaped spacetime anomaly associated 
with lowered pressure of inflationary vacuum ste 

33 area of the lowest vacuum pressure density 

34 substantially egg-shaped spacetime anomaly associated 
With elevated pressure of inflationary vacuum state 

35 area of the highest vacuum pressure density 


DESCRIPTION OF THE PRESENTLY 
PREFERRED EMBODIMENT 


FIG. 1 is a cross-sectional view through the front plane 
taken along the central axis of a space vehicle provided by 
the method and device of this invention. А hollow super- 
conductive shield 1 forms a protective outer shell of the 
space vehicle. The hollow superconductive shield 1 may be 
shaped as a hollow disk, sphere, or the like dimensional 
geometrical figure formed by the 2-dimeasional rotation of 
э сис around the ental axis. 

“In the preferred embodiment, the hollow superconductive 
shield 1 is made of a superconductor such as YBa2C1307-y, 
ora ike high-temperature superconductor with a composite 
crystal suite cooled to he temperature of about 40 
degrees K. The skilled in the art may envision the use of 
many other low- and high-temperature superconductors, all 
Within the scope af this invention: 

An inper shield 2 is disposed inside the hollow supercon- 
ductive shield 1. The inner shield 2 is comprised of an upper 
shell 3 and lover shell 4, tbe shells 3 and 4 adjoined with 
each other, Executed from insulation materials sich as 
foamed ceramics, the inner shield 2 protects the environ- 
тет within the shied from the electromagnetic field and 
Severe temperatures 

А support structure 8 is disposed between the hollow 
superconductive shield 1 and the inner shield 2, concentric 
"o be hollow superconductive shield. The support structure 
5 is comprised of an upper rotating element 6 and а Tower 
rotting element 7. 

The upper rotating element 6s pivotably disposed inside 
the hollow superconductive shield 1 and may envelope the 
upper shell 3. The lower rotating element 7 is pivotably 
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disposed inside the hollow superconductive shield 1 and 
may envelope the lower shell 4 Even though the preferred 
embodiment has two rotating elements, а skilled in the art 
"may envision only one rating element, or three or more 
rotation elements, all within the scope of this invention 

Upper means for generating an electromagnetic field are 
disposed between te hollow superconductive shield 1 and 
the upper shell 3. The upper means for generating an 
electromagnetic cld B are affixed t the upper rotating 
‘lement 6 at an electromagnetic eld-penetabl distance to 
the hollow superconductive shield 1 

Lower means for generating an electromagnetic field Yare 
disposed between the hollow superconductive shield 1 and 
the lower shell 4. The lower means for generating an 
electromagnetic field 9 are affixed to the lower rotating 
‘lement 7 at an electromagnetic ied penc distance to 
the hollow superconductive sbild 1. 

The upper means for generating an electromagnetic feld 
$ anl the lower means Tor generating an electromagnetic 
field 9 could be solenoid coils or clectromagaets, In the 
process of operation of the space vehicle, the electromag- 
elie field identifed by flux lines 10, is controllably and 
variably applied to the hollow superconductive shield 1. 

Elecirie motors are disposed inside the hollow supercon- 
docive shed along its central axis 

A power source IH is disposed inside the hollow super- 
conductive til! Land may be disposed inside the lower 
Shell 4. The power source I is сопу connected with 
the upper means for generating an electromagnetic field 8, 
the lower means for generating an electromagnetic field 9, 
and the electric motors. Iri, the upper means fr gen- 
erating an electromagnetic Held 8, е lower means for 
generating an elecomagoetic field 9, and the electric 
motors provide for tbe rotation of the upper rotating element 
and ih lower rotating clement 7. The power source H may 
Þe executed as a nuclear power generator, 

Life-support equipment 12 is disposed inside the inner 
shield 2, and may be disposed inside the lower shell 4. The 
life-support equipment 12 may incide oxygen, water, and 
food. 

А fx modulation controller 13 is disposed inside the 
inner shield 2, and may be disposed inside the upper shell 3 
The fux modalation controller 13 is in communication wilh 
"bo upper means for generating за clectromagnetic field 8, 
"be lower means for generating an electromagnetic field 9, 
the power source L, and the electric motors 

"he Вых modulation controller 8 may be executed as a 
computer or a microprocessor; The flux modulation control- 
Jer 8 is provided with а capability of modulating the per- 
formance parameters of the upper means for generating an 
shctromaenct held В, the lower means for generating an 
tlectromagnetie field 9, the power source П, and the electric 

Acres 14 may be located inside the upper shell 3 of he 
inner shield 2 and may consist of oae or more astronauts 
The crew has a [ce acess to the life-support equipment 12 
and the Вох modulation controller. A skilled in tbe art may 
envision a fully-automated, pilotless сай, which is also 
Within the scope of this invention. 

A skilled inthe art may also envision the embodiment (pot 
shown), also within fhe scope of tis invention, where the 
hollow superconductive shield is pivotable, and the support 
structure with the means for generating ап electromagnetic 
field is ало on tbe outside of the inner shield. 

FIGS. 2A & 2B are diagrams showing the results of the 
quantized electromagnetic turbulence within the supercon- 
ductive shell of the hollow superconductive shield provided 
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by the relative rotational motion of the hollow supercon- 
ductive shield against the upper means for generating an 
electromagnetic field 

FIG. 2A shows the clockwise relative rotational motion of 
tbe hollow superconductive shiela, this motio denied by 
a clockwise shield motion vector 15, and the oounterelock- 
‘wise relative rotational motion of upper means for generat- 
ing an electromagnetic field, this motion identifed by а 
counterclockwise ЕМЕ motion vector 16 

The electromagnetic feld, controllably and variably 
applied by the upper means For generating an electromag- 
тес field, whose various positions are identified by a wire 
grid 17, to the hollow superconductive shield (not show, 
‘causes quantized electromagnetic turbulence within tbe bol: 
low superconductive shield. This turbulence i represented 
by a plurality of clockwise quantized vortices of tice ions 
18. Only one line of tbe clockwise quantized vortices of 
Jat ions 18, out of scale, is shown for illustration pur- 
poses only. Each of the clockwise quantized vores of 
Taniec ions 18 generates a gravitomagnetie field identified by 
an outward. gravitomagnetic feld vector 19 directed 
orthogonally away from the hollow superconductive shield. 

FIG. 2B shows tbe counterclockwise relative rotational 
motion of the bellow superconductive shield, this motion 


identifed by a counterclockwise shield motion vector 20, 2 


abd he clockwise relative rotational motion of upper mesos 
for generating an electromagnetic field, this motion identi- 
fied by a clockwise EMP motion vector 21. 

The electromagnetic feld, controllably and variably 
applied by the upper means for generating an electromag- 
"eic field identifed by the wire grid 17, to the hollow 
Superconductive shield (no shown), eases quantized clec- 
tromagnetic urbuleace within the boll superconductive 
shield, this turbulence represented by a plurality of coun- 
terclockwise quantized vortices of aie ions 22. Only one 
line of the counterclockwise quantized vortices of lattice 
ions 2, out of seale, is shown for illustration purposes only. 
Each of the counerclockwise quantized vortices of bice 
ions 22 generates a gravitomagstie field identified by an 
inward gravitomagnetie field vector 23 directed orthogo- 
mally toward the hollow superconductive shield. 

The electrical requirements for providing the Lir 
effect are as follows: 

оао has reporte using the high frequency curent 
of HF Hz He also used 6 solenoid coils @ А90 Gauss each. 
The reported ysten'sefcency reached 100% and the total 
field in the Родео disk was about 05 Tesla. The 
maximam weight loss reported by Podkletnov was 215. 

The preferred embodiment of the device of current inven- 
tion is capable of bousing 23 astronauts and therefore is 
envisioned to be about 5 meters in diameter at the widest 
polat The preferred space vehicle's acceleration isset at 98 
"rss providing tbat gravity on board is similar to that on the 
sarlace of Earth 

The means for generating an electromagnetic eld may be 
comprised of 124 solenoid coils. A he same 100% el 
ciency reported by Podkletnov, the total eld required pro- 
‘ding the acceleration of 98 mss is 5,000 Tesla, or about 
40 Tesla per сой. Skeggs suggests that on the Podklenow 
device, out o 850 Gauss developed on tbe coil surface, the 
field affecting the superconductor and causing the gravito- 
magnetism is ишу A Gauss (“Engineering Analysis of the 
oder Gravity Shielding Experiment, Peter T- Stggs, 
Quantum Forum, Nov. 7, 1997, рулуу лешип cem 
~nocticfpls/podlev.buml, 7 pages). This translates into 47% 
device efficiency, 
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Палм? Бем space vehicle, the total field required 
achieving the 9.8 mss acceleration is about 10,600 Tesla, or 
85.5 Tesla per each of 124 solenoid coils It must be noted 
that at this acceleration rate, it would take nearly а year for 
the space vehicle to reach the speed of ight 

Trao must be noted that Зер» has detected a diserep- 
aney between the Li-Torr estimates and Podkletov’s prac- 
tical results, If Podkletnov”s experimental results are erro- 
neous while the Li-Torr estimates are indeed applicable 10 
the space vehicle of this invention, then tbe energy require- 
ments for achieving the sought speed would be substantially 
higher than the above estimate of 10,600 Tesla 

"Рос has concluded that, in order for the vacuum 
pressure density anomaly to tke place, the Earthbound 
device must be in tbe condition of Meissner levitation. AS 
are all space bodies, the space vehicle а subject to the 
resur inflationary vacuum state and ibe gravitational 
force, which, within the migrating locality of tbe expanding 
Universe, in ay single incar directo, are substantially in 
‘equilibrium. Thus, for the space vehicle the quitement of 
Meissner levitation is waved 

"The propagation of the gravitomagnetie Ве identified by 
the outward gravitomagnetc field vector 19 and the inward 
gravilomagnetie feld vector 23 would cause exotic quan- 
lized processes in the vacuums subatomic particles that 
include particle polarization, ZPF field defects, and the 
matterenergy transformation per Ezme”. The combination 
f these processes would result in the gravitational anomaly 
According to the general relativity theory, gravitational 
attraction is explained asthe result of the curvature of 
spacetime being proportional 1o the gravitational constant- 
Ти, the change in the gravitational забот of the vacu- 
um's subatomic particles would cause a local anomaly in the 
curvature of the Einsteinean spacetime. 

Gravity is the same thing os bent space, propagating with 
the speed of light characteris for the particular spacetime 
curvature, When bent space is affected, there is a change in 
ibe speed of propagation of gravity within tbe spacetime 
curvature anomaly. The local speed of light, according to 
Fomalont and Корейа always equal to tc local speed of 
propagation of gravity, Б also affected within the locality of 
Spacetime curvature anomaly: 

Creation of spacetime curvature anomalies adjacent to, or. 
around, tbe space vehicle, these anomalies characterized by 
the local gravity and Tighi-speed change, has been the main 
abject of this invention. 

FIG. 3A shows а diagram of a vacuum pressure density 
anomaly associated with lowered pressure of inflationary 
vacuum state 24 on the background of Universal curvature 
of inflationary vacuum siate 25. The vacuum pressure den- 
Siy anomaly associated with lowered pressure of inflation- 
ary vacuum state 24 formed by a multitude of the inward 
gravilomagnetie field vectors. According to the eosmologi- 
cal constant equation, {Вл ср, where the cosmo- 
logical constant A is proportional tothe vacuum eaergy 
pressure py. G is Newton's constant of gravitation, and c is 
the speedo light, the curvature of spacetime is proportional 
tothe gravitational constant. According lo the general rela- 
tivity theory, the change in the vacuum pressure density is 
proportional to tbe change im ihe spacetime curvature 
anomaly. By replacing p, With the vacuum pressure density, 
P times the vacuum energy coeficient к, and replacing € 
wilh Заале, we derive to АЕО Айыз: 
Aimo ]P,, ad cold now construct з vacuum pressure 
density curvature diagram. 

The vacuum pressure density curvature anomaly associ- 
sted with lowered pressure of inflationary vacuum state 24 
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is shown here as a flattened surface representing the lowered 
pressure of the inflationary vacuum state. This anomaly is 
Tbe result ol The exotic quantized processes in the subatomic 
particles caused by the quantized turbulence occurring in the 
follow superconductive shiek, The XYZ aves represent 
three dimensions of space and the P axis peas the 
Vacuum pressure density 

FIG. ЗВ shows a diagram of a vacuum pressure density 
anomaly associated with elevated pressure of inflationary 
vacuum siate 26 on the background of the Universal curva- 
ture of inflationary vacuum slate 25. The vacuum pressure 
‘density anomaly associated with elevated pressure of infla- 
tionary vacuum мые 26 is formed by a multitude of the 
outward grvilomagaetc lid vectors. The anomaly is 
shown here as а convex surface representing the elevated 
pressure оГ inflationary vacuum siate. The diagrams of 
FIGS. ЗА А 3B are not lo sale: the anomaly sizes are 
exaggerate for charity. 

FIGS. 4A & АВ show diagrams o a spacetime anomaly 


associated with lowered pressure of inflationary vacuum 2 


siate 21, and a spacetime anomaly associated with elevated 

pressure of inflationary vacuum state 28, respectively, each 

on the background а diagram of Universal spacetime 29. 
‘The quaterized Julia set Qn =0,4C is assumed 1o be an 


accurate mathematical representation of the Universal 2s 


spacetime. The generic quiternion Q, belongs to the Julia set 
associated withthe quateraion C, and n tends to infinity. If 
we assume tha the quaemin value С, is associated with 
tbe Universal spacetime 29, C, is the value of quaternion С 
forthe spacetime anomaly associated with lowered pressure 
of inflationary vacuum state 27, and С. is the value of 
quaternion C forthe spacetime anomaly associated with 
elevated pressure of inflationary vacuum slate 28, then we 
ап contac two diagrams, 

“The diagram of FIG. 4A shows the spacetime anomaly 
associated with lowered pressure of inflationary vacuum 
state 2T as а quaterized Julia set contained in a 4dimen- 
sional space: Q, i20, 9C. on the background of the Uni- 
Versal spacetime 29 represented by 0,20, 4C, 

"The diagram of FIG. 4B shows the spacetime anomaly 
associated wib elevated pressure of inflationary vacuum 
siate 28 as a quaterzed Julia set Q, =0, 9С, iso оп the 
background ofthe Universal spacetime 29 represented by 
Q..j5Q, "4C, On both diagrams, the XYZ axes represent 
three dimensions of space, and the T axis represents time. 
‘The diagrams ме not lo scale: hc anomaly sizes are exag- 
Bersted for chri, and the halves of quaterized Julia sels, 
Conventionally associated withthe hypotbetical Ami-Uni- 
Verse, ме omitted. 

FIGS. SA, SB, 6, ТА, А TB show simplified diagrams of 
spacetime curvature anomalies generaled by the space 
Vehicle of the current invention, these anomalies providing 
for the propulsion of the space vehicle. In cach case, the 
pressure anomaly of inflationary vacuum state is comprised 
of an area of relatively lower vacuum pressure density in 
front of the space vehicle and an area of relatively higher 
‘vacuum pressure density behind tbe space vehicle. Because 
the lower pressure of inflationary vacuum stale is associated 
with greater gravity and te higher pressure is associated 
with he higher repulsive force, tbe space vehicle is urged to 
move from the area of relatively higher vacuum pressure 
density toward the area of relatively lower vacuum pressure 
density 

FIG. SA illustrates the fist example of spacetime curva- 
‘ure modification. This example shows a substantial drop- 
letsbaped spacetime curvature anomaly associated wih 
Towered pressure of inflationary vacuum state 30 adjacent to 
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the hollow superconductive shield 1 of the space vehicle 
The anomaly 40 is provided hy the propagation of a gravi- 
Vonseneti ield radiating orthogonally away from the front 
of the hollow superconductive shield 1. This gravitomag- 
nei field may be provided by the relative clockwise motion 
ofthe upper means fr generating an electromagnetic field, 
and relative counterclockwise motion of the hollow super- 
conductive бей, as observed from above the space vehicle. 

їп this example, he diflerence between the spacetime 
curvature within the substantially doplt shaped spacetime 
anomaly associated with lowered pressure of inlata 
vacuum state, and the ambient spacetime curvature, the 
spacetime curvature being the same as gravity, results in the 
aviation imbalance, wih gravity puling ibe space 
vehicle forward. 

FIG. SB illustrates the second example of spacetime 
curvature modification: This example shows a substantially 
"roplet shaped spacetime anomaly associated wilh elevated 
pressure of inflationary vacuum мав 31 adjacent 10 the 
hollow superconductive shield 1 o the space vehicle. The 
anomaly 3 is provided by the propagation of a gravitomag- 
"ci fied radiating orthogonally away feom the back of the 
hollow superconductive shield. This gravitomagaetic eld 
may be provided by the relative counterclockwise motion of 
te lower means for generating an electromagnetic feld and 
relative clockwise motion of the hollow superconductive 
fel, эв observed from below the space vehicle. 

їп this example the difference between the spacetime 
curvature within the substantially droplt-sbaped spacetime 
anomaly associated with elevated pressure of inflationary 
Vacuum stale, and the ambien spacetime curvature, the 
spacetime curvature being tbe same as gravity, results in the 
gravitational imbalance, with the repulsion force pushing the 
Space vehicle forward. 

FIG. 6 illustrates the third example of spacetime curvature 
modification. This example shows the formation of the 
substantially deoplet-shaped spacetime anomaly associated 
With lowered pressure of inflationary vacuum sate 30 com- 
bined with the substantially droplet-shaped spacetime 
anomaly associated with elevated pressure of inllationary 
vacuum siate M. This combination of anomalies may be 
provided by the relative clockwise motion of the upper 
means for generating an electromagnetic Бе and relative 
clockwise motion of the hollow superconductive field, com- 
ine with the relative clockwise movin of the lower means 
for generating an electromagnetic ici, as observed from 
above бе space vehicle. 

їп ttis example, the difference between the spacetime 
curvature within the substantially droplt-sbaped spacetime 
anomaly associated with lowered pressure of iallationary 
vacuum state, and e spacetime curvature of the substan- 
tially deoplekshaped spacetime anomaly associated witb 
elevated pressure of inflationary vacuum state, the spacetime 
curvature being the same as gravity, results inthe gravita- 
tional imbalance, with gravity pulling, and the repulsion 
force pushing, the space vehicle forward. 

FIG. TA illustrates te fourth example of spacetime cur- 
‘ature modification. This example shows the formation of a 
substantially egg-shaped spacetime anomaly associated with 
lowered pressure of inflationary vacuum stale 32 around the 
hollow superconductive shield 1 o the space vehicle. The 
anomaly 32 & provided by the propagation of gravitomag- 
neti field of unequally distributed density, his gravitomag- 
ni Вы radiating in all directions orthogonally away fom 
the bellow superconductive shield. The propagation of the 
unequaliyadisribuied gravitomagnetic eld leads to the 
similarly unequallydisribued spacetime curvature 
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anomaly. This unequaly-isrbuted gravimagnclie feld 
may be provided by the relatively faster clockwise mation of 
the upper means for generating an electromagnetic field 
relative to he hollow superconductive field, combined with 
the relatively slower counterclockwise motio of the lower 
means for generating an electromagnetic field, as observed 
from above the space vehicle. 

‘An aren of the lowest vacuum pressure density 33 of the 
substantially egg-shaped spacetime anomaly associated with 
lowered pressure of inflationary vacuum sate 32 is located 
directly in front of tbe space vehicle. 

In this example, фе variation in the spacetime curvature 
within the substantially egg-shaped spacetime anomaly 
associated with lowered pressure of inflationary vacuum 
stale, the spacetime curvature being the same as graviy, 
resis in a gravitational imbalance, with gravity pulling the 
space vehicle forward in modified spacetime. 

FIG. TB illustrates the ith example of spacetime curva- 


‘ure modification, ko with the purpose of providing for a ^ 


propulsion in modified spacetime. Tis example shows the 
formation of a substantially egg-shaped spacetime anomaly 
associated with elevated pressure of inflationary vacuum 
sale M around the hollow superconductive shield 1 of the 
space vehicle. The anomaly 34 is provided by the propaga- 
"on of gravitoragnetie field of unequally-distributed den- 
siy, this gravitomagneic eld radiating in all directions 
orthogonally away from the hollow superconductive shield. 
‘The propagation оГ the unequally-distributed gravitmag: 
etie Ве ead to the similarly unequally distributed space- 
time curvature anomaly This unequally-sebuted gravito- 
ташойс field тау be provided by the relatively slower 
counterclockwise motion of the upper means for generating 
an electromagnetic field relative 10 the Бойон superconduc 
tive field, combined with the relatively faster clockwise 
motion ofthe over means for generating an electromag- 
etie field, as observed fom above the space vehicle 

‘An area of ihe highest vacuum pressure density 35 of the 
substantially egg-shaped spacetime anomaly associated with 
elevated pressure of inflationary vacuum state M s located 
directly behind the space vehicle. 

In this example, the vacation in the spacetime curvature 
within the substantially egg-shaped spacetime anomaly 
associated with elevated pressure of inflationary vacuum 
Slate, tbe spacetime curvature being same as gravity, results 
in a gravitational imbalance, with the repulsion force push- 
ing the space vehicle forward in modifed spacetime at 
seeds approaching the lightspeed characteristic for this 
modified area. This lightspeed might be much higher than 
the lightspeed in the ambient space. 

By creating alternative anomalies and modulating their 
parameters, the space vehicle's crew would dilate and con- 
teat time and space on demand. The space vehicle, emiting 
а vacuum pressure modifying, controllably-modulated 
gravitomagnetie feld in all directions, would rapidly move 
n the uneven spacetime anomaly it created, pulled forward 
by gravity or pushed by the repulsion force. The time rate 
Zone ofthe anomaly is expected to have multiple quantized 
boundaries rater than а single sudden boundary affecting 
space and time in tbe immediate proximity of th vehicle. 
Speed, rate of time, and direction in space could be sila 
om demand and in a rapid manner. The modulated lih 
speed could make the space vehicle suitable for interstellar 
travel. Because of the time rale control in the newly created 
kaspace, the accelerations would be gradual and the angles 
of deviation would be relatively smooth, The gravity shield- 
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ing would further protect pilots from the ill-effeels of gravity 
daring capi accelerations, directional changes, and sudden 
Sors 

‘What is claimed i 

1. A space vehicle propelled by the pressure of inflation- 

ary vacuum stale is claimed comprising 

а Бодом superconductive shield, 

эп imer shield, the inner shield disposed inside said 
hollow superconductive shield, said inner shicld com- 
prising an upper shell and a lower shell, 

а suppor structure, the support structure disposed 
between said hollow superconductive shield and said 
inner shield concentrically to said hollow superconduc- 
tive shield, said supper structure comprised of an 
upper rotating clement and à over rotating clement, 

upper means for generating an electromagnetic field, the 
uper means for generating an electromagnetic fielt 
disposed between said hollow superconductive shield 
and said upper shell, aed to said upper rotating 
element al an electromagnetic field- penetrable distance 
to said hollow superconductive shield, 

Tower means for generating an electromagnetic field, the 
lower means for generating an electromagnetic field 
disposed between said hollow superconductive shield 
and said Tower shell, fixed 1o said lower rotating 
‘lement at an electromagnetic field-peaetrable distance 
to said hollow superconductive shield, 

electric molas, the electric motors disposed inside sid 
ollow superconductive shield along the central axis of 
said hollow supercondoctive shield, 

a power soure, the power source disposed inside sid 
‘hollow superconductive shield, said power sours elec- 
бау conected with said upper means for generating 
an electromagnetic field, said lower means for gerer- 
ating an electromagnetic field, apd said electric motors, 

life-support equipment, the life-support equipment dis- 
posed inside said inner shield, 

a lux modulation contol tbe flux modulation control- 
Jer disposed inside said imer shield, said flux modu- 
Jaton controller in communication wilh said upper 


means for generating an electromagnetic feld, sid 
lower means for generating an electromagnetic field, 
said power source, and said electric motors, and 

sere the crew disposed inside said inner shield аксу. 
Sibly to said life-support and said Пих modulation 


superconductive shield is composed ofa high-temperature 
ceramic superconductor wth a composi crystal site, 
tnd is cooled 1o a temperature of about 40 degrees К. 

3. The space vehicle of claim 1 wherein said inner shield 
is composed of insulating materials such as foamed ceram- 

44 The space vehicle of claim 1 wherein said power source 
is a nuclear generator. 

5. The space vehicle оГ claim 1 wherein said Пах modu- 
lation controller is a computer, 

% The space vehicle of claim 1 wherein said upper 
rotting elernent and said lower rotating element are pivoted, 
urged to rotate by said upper means for generating an 
electromagnetic field, said lower means for generating an 
electromagnetic field, and suid electric motors 

7. The space vehicle of claim 1 wherein sid hollow 
superconductive shield is pivoted and urged rote by ssid 
upper means for generating an electromagnetic field, said 
lower means for generating an electromagnetic field, and 
said ole motors. 
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А A method for generating pressure anomaly of inflation- 
ary vacuum state is claimed comprising the following steps, 
some occurring simultaneously: 

"providing a space vehicle comprising a hollow supercon- 
ductive shield, an inner shield, а suppor ыст, 
upper means for generating an electromagnetic field, 
lewer means for generating an electromagnetic field, 
electric motos, a power soure» life-support equip 
ment, а fux modulation controller, and а crew, 

generating electrical energy in sid power source, 

Converting said electrical energy into an electromagnetic 
"cd in said upper means for generating an electromag- 
тойс field and said lower means for generating an 
shecromsgnctc eld, 

converting вай clerical energy into mechanical energy 
in said electcical motors, 

rolling said upper means for generating an electromag- 
mesie feld and said lower means for generating an 
shectomsenetc eld relative o said allow supercon- 
ductive shield, 

converting said electromagnetic fik inio a gravitomag- 
тйс fid in said hollow superevaductive shield, 

Propagating sid gravitomagaetic Held outward, orthogo- 
mal to the walls of said hollow superconductive shield, 
E 

пай а pressure anomaly of inflationary vacuum stale 
inthe area f propagation of said gravitomagnetie eld, 
‘he pressure anomaly of inflationary vacuum site 
comprised of an area of relatively lover vacuum pres- 
sre density in front of said space vehicle and an area 
of relatively higher vacuum pressure density behind 
said vehicle, 

whereby said space vehicle is urged to move from said 
area of relatively higher vacuum pressure density 
toward said area of relatively ower vacuum pressure 
density, 

9. The method of claim 8 wherein said pressure anomaly 
of inflationary vacuum state is a substantially droplershaped 
anomaly associated wih lowered pressure of inflationary 
Vacuum stale provided by the propagation of a gaviomag- 
"ncc field radiating orthogonally away fom the front ofsaid 
hollow superconductive shield, 

‘whereby providing lor tbe gravitational imbalance where 
the lowered pressure of inflationary vacuum stale is 
palling said space vehicle farvand. 

10. The method of claim 8 wherein said pressure anomaly 

ofinlatonary vacuum state is a substantially dropletshaped 
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anomaly associated with elevated pressure of inflationary 
‘vacuam stale provided by the propagation of a gravitomag- 
nesie ed radiating orthogonally away from the back of said 
hollow superconductive shield, 

whereby providing for the gravitational imbalance where 

the elevated pressure of inflationary vacuum stale is 
pushing said space vehicle forward. 

1. The method of claim 8 wherein said pressure anomaly 
of inflationary vacuum state is comprised of a substantially 
юр shaped anomaly associated with lowered pressure of 
infiationary vacuum state and a substantially droplet shaped 
anomaly associated with elevated pressure of infiationary 
Vacuum siate, 

whereby providing for the gravitational imbalance where 

the lowered pressure of inflationary vacuum st is 
polling, and the elevated pressure of infationary 
vacuum siate is pushing, said space vehicle forward. 
из. The melbod of chim 8 wherein said pressure anomaly 
of inflationary vacuum stale is à substantially egg-shaped 
anomaly associated with lowered pressure of БҮ 
vacuum siate provided by the unequally -distributed gravi- 
tomagnetie field propagated in all directions orthogonally 
avay from said hollow superconductive shield with an area 
of lowest vacuum pressure density disposed directly in front 
Said space vehicle, 
whereby providing foc the gravitational imbalance such 
thatthe lowered pressure of inflationary vacuum stale 
‘pulling said space vehicke forward in modified space- 
эз. The method of chim 8 wherein said pressure anomaly 
of inflationary vacuum state а substantially egg-shaped 
anomaly associated with elevated pressure of ilationary 
vacuum siate provided by the unegually-distributed gravi- 
lomagnelic field propagated in all directions orthogonal 
vay from said hollow superconductive shield with an area 
f highest vacuum pressure density disposed directly behind 
said space vehicle, 

whereby providing for the gravitational imbalance such 

thatthe highest pressure of inflationary vacuum state is 
pushing said space vehicle forward in modified space- 
time at a speed possibly approaching а local light- 
sped the local light-specd which may be substantially 
higher than the lightspeed in the ambient space. 
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CONTROL AND DRIVER CIRCUITS FOR 
A HYDROGEN GAS FUEL PRODUCING CELL 

This invention relates to electrical circuit 
systems useful in the operation of a water fuel cell 
including a water capacitor/resonant cavity for the 
production of a hydrogen containing fuel gas, such as that 
described in my United States Letter Patent No. 4,936,961, 
"Method for the Production of a Fuel Gas", issued on June 
26, 1990. 

In my aforesaid Letters Patent for a method for 
the production of a fuel gas, voltage pulses applied to 
Plates of a water capacitor tune into the dielectric 
properties of the water and attenuate the electrical 
forces between the hydrogen and oxygen atoms of the 
molecule. The attenuation of the electrical forces 
results in a change in the molecular electrical field and 
the covalent atomic bonding forces of the hydrogen and 
oxygen atoms. When resonance is achieved, the atomic bond 
of the molecule is broken, and the atoms of the molecule 
disassociate. At resonance, the current (amp) draw from a 
power source to the water capacitor is minimized and 
voltage across the water capacitor increases. Electron 
flow is not permitted (except at the minimum, 
Corresponding to leakage resulting from the residual 
conductive properties of water). For the process to 
continue, however, a resonant condition must be 


maintained. 
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Because of the electrical polarity of the water 
molecule, the fields produced in the water capacitor 
respectively attract and repel the opposite and like 
charges in the molecule, and the forces eventually 
achieved at resonance are such that the strength of the 
covalent bonding force in the water molecule is exceeded, 
and the atoms of the water molecule (which are normally in 
an electron sharing ^ mode) disassociate. Upon 
disassociation, the formerly shared bonding electrons 
migrate to the hydrogen nuclei, and both the hydrogen and 
oxygen revert to net zero electrical charge. The atoms 
are released from the water as a gas mixture. 

In the invention herein, a control circuit for a 
resonant cavity water capacitor cell utilized for the 
production of a hydrogen containing fuel gas is provided. 

The circuit includes an isolation means such as a 
transformer having a ferromagnetic, ceramic or other 
electromagnetic material core and having one side of a 
secondary coil connected in series with a high speed 
switching diode to one plate of the water capacitor of the 
resonant cavity and the other side of the secondary coil 
connected to the other plate of the water capacitor to 
form a closed loop electronic circuit utilizing the 
dielectric properties of water as part of the electronic 
resonant circuit. The primary coil of the isolation 
transformer is connected to a pulse generation means. The 


secondary coil of the transformer may include segments 
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that form resonant charging choke circuits in series with 
the water capacitor plates. 

In the pulse generation means, an adjustable 
first, resonant frequency generator and a second gated 
pulse frequency generator are provided. A gate pulse 
controls the number of the pulses produced by the resonant 
frequency generator sent to the primary coil during a 
period determined by the gate frequency of the second 
pulse generator. 

The invention also includes a means for sensing 
the occurrence of a resonant condition in the water 
capacitor/resonant cavity, which when a ferromagnetic or 
electromagnetic core is used, may be a pickup coil on the 
transformer core. The sensing means is interconnected to 
a scanning circuit and a phase lock loop circuit, whereby 
the pulsing frequency to the primary coil of the 
transformer is maintained at а sensed frequency 
Corresponding to а resonant condition in the water 
capacitor. 

Control means are provided in the circuit for 
adjusting the amplitude of a pulsing cycle sent to the 
primary coil and for maintaining the frequency of the 
pulsing cycle at a constant frequency regardless of pulse 
amplitude. In addition, the gated pulse frequency 
generator may be operatively interconnected with a sensor 
that monitors the rate of gas production from the cell and 


controls the number of pulses from the resonant frequency 
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generator sent to the cell in a gated frequency іп a 
correspondence with the rate of gas production. The 
sensor may be a gas pressure sensor in an enclosed water 
capacitor resonant cavity which also includes a gas 
outlet. The gas pressure sensor is operatively connected 
to the circuit to determine the rate of gas production 
with respect to ambient gas pressure in the water 
capacitor enclosure. 

Thus, an omnibus control circuit and its discrete 
elements for maintaining and controlling the resonance and 
other aspects of the release of gas from a resonant cavity 
water cell is described herein and illustrated in the 


@rawings which depict the following: 


Figure 1 is a block diagram of an overall control 
circuit showing the interrelationship оғ 
sub-circuits, the pulsing core/resonant circuit 


and the water capacitor resonant cavity. 


Figure 2 shows a type of digital control means for 
regulating the ultimate rate of gas production as 
determined by an external input. (Such a control 
means would correspond, for example, to the 
accelerator іп an automobile or a building 


thermostat control.) 


Figure 3 shows an analog voltage generator. 
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Figure 4 is a voltage amplitude control circuit 
interconnected with the voltage generator and one 


side of the primary coil of the pulsing core. 


Figure 5 is the cell driver circuit that is 
connected with the opposite side of the primary 


coil of the pulsing core. 


Figures 6, 7, 8 and 9 relate to pulsing control 
means including a gated pulse frequency generator 
(Figure 6); a phase lock circuit (Figure 7); a 
resonant scanning circuit (Figure 8); and the 
pulse indicator circuit (Figure 9) that control 
pulses transmitted to the resonant cavity/water 


fuel cell capacitor. 
Figure 10 shows the pulsing core and the voltage 
intensifier circuit that is the interface between 
the control circuit and the resonant cavity. 


Figure 11 is a gas feedback control circuit. 


Figure 12 is an adjustable frequency generator 


circuit. 


The circuits are operatively interconnected as 


in Figure 1 and to the pulsing core voltage 
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intensifier circuit of Figure 10, which, inter alia, 
electrically isolates the water capacitor so that it 
becomes an electrically isolated cavity for the processing 
of water in accordance with its dielectric resonance 
Properties. By reason of the isolation, power consumption 
in the control and driving circuits is minimized when 
resonance occurs; and current demand is minimized as 
voltage is maximized in the gas production mode of the 
water capacitor/fuel cell. 


The reference letters appearing in the Figures, A, 


‚ C, D, E, etc., to М and Ml show, with respect to each 
separate circuit depicted, the point at which a connection 
in that circuit is made to a companion or interrelated 
circuit. 

In the invention, the water capacitor is subjected 
to a duty pulse which builds up in the resonant changing 
Choke coil and then collapses. This occurrence permits a 
unipolar pulse to be applied to the fuel cell capacitor. 
When a resonant condition of the circuit is locked-in by 
the circuit, amp leakage is held to a minimum as the 
voltage which creates the dielectric field tends to 
infinity. Thus, when high voltage is detected upon 
resonance, the phase lock loop circuit that controls the 
Cell driver circuit maintains the resonance at the 
detected (or sensed) frequency. 

The resonance of the water capacitor cell is 


affected by the volume of water in the cell. The 
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resonance of any given volume of water maintained in the 
water capacitor cell is also affected by “contaminants” in 
the water which act as a damper. For example, at an 
applied potential difference of 2000 to 5000 volts to the 
cell, an amp spike or surge may be caused by 
inconsistencies in water characteristics that cause an 
out-of-resonance condition which is remedied 
instantaneously by the control circuits. 

In the invention, the adjustable frequency 
generator (Figure 12) tunes into the resonant condition of 
the circuit including the water cell and the water 
therein. The generator has a frequency capability of 
0 - 10 KHz and tunes into resonance typically at а 
frequency of 5 KHz in a typical 3.0 inch water capacitor 
formed of a 0.5 inch rod enclosed within a 0.75 inside 
diameter cylinder. АЕ start up, in this example, current 
draw through the water cell will measure about 25 
milliamp; however, when the circuit finds a tuned resonant 
condition, current drops to a 1-2 milliamp minimum leakage 
condition. 

The voltage to the capacitor water cell increases 
according to the turns of the winding and size of the 
coils, as in a typical transformer circuit. For example, 
if 12 volts are sent to the primary coil of the pulsing 
Core and the secondary coil resonant charging choke ratio 


is 30 to 1, then 360 volts are sent to the capacitor water 
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cell. Turns are a design variable that control the 
voltage of the unipolar pulses sent to the capacitor. 

The high speed switching diode shown in Figure 10 
Prevents charge leakage from the charged water in the 
water capacitor cavity, and the water capacitor as an 
overall capacitor circuit element, i.e., the pulse and 
charge status of the water/capacitor never pass through an 
arbitrary ground. The pulse to the water capacitor is 
always unipolar. The water capacitor is electrically 
isolated from the control, input and driver circuits by 
the electromagnetic coupling through the core. The 
switching diode in the VIC circuit (Figure 10) performs 
several functions in the pulsing. The diode is an 
electronic switch that determines the generation and 
collapse of an electromagnetic field to permit the 
resonant charging choke(s) to double the applied frequency 
and also allows the pulse to be sent to the resonant 
cavity without discharging the "capacitor" therein. The 
diode, of course, is selected in accordance with the 
maximum voltage encountered in the pulsing circuit. A 600 
PIV fast switching diode, such as an NVR 1550 high speed 
switching diode, has been found to be useful in the 
circuit herein. 

The VIC circuit of Figure 10 also includes a 
ferromagnetic or ceramic ferromagnetic pulsing core 
capable of producing electromagnetic flux lines in 


response to an electrical pulse input. The flux lines 
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equally affect the secondary coil and the resonant 
charging choke windings. Preferably, the core is a closed 
loop construction. The effect of the core is to isolate 
the water capacitor and to prevent the pulsing signal from 
going below an arbitrary ground and to maintain the charge 
of the already charged water and water capacitor. 

In the pulsing core, the coils are preferably 
wound in the same direction to maximize the additive 
effect of the electromagnetic field therein. 

The magnetic field of the pulsing core is in 
synchronization with the pulse input to the primary coil. 
The potential from the secondary coil is introduced to the 
resonant charging choke(s) series circuit elements which 
are subjected to the same synchronous applied 
electromagnetic field, simultaneously with the primary 
pulse. 

When resonance occurs, control of the gas output 
is achieved by varying voltage amplitude or varying the 
time of duty gate cycle. The transformer core is a pulse 
frequency doubler. In a figurative explanation of the 
workings of the fuel gas generator water capacitor cell, 
when a water molecule is "hit" by a pulse, electron time 
share is affected, and the molecule is charged. When the 
time of the duty cycle is changed, the number of pulses 
that "hit" the molecules in the fuel cell is 
correspondingly modified. More “hits" result in a greater 


rate of molecular disassociation. 
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With reference to the overall circuit of Figure 1, 
Figure 3 receives a digital input signal, and Figure 4 
depicts the control means that directs 0-12 volts across 
the primary coil of the pulsing core. Depending upon 
design parameters of primary coil voltage and other 
factors relevant to core design, the secondary coil of the 
pulsing core can be set up for predetermined maximum, 
such as 2000 volts. 

Figure 5, the cell driver circuit, allows a gated 
Pulse to be varied in direct relation to voltage amplitude. 
а As noted above, the circuit of Figure 6 produces а 
gate pulse frequency. The gate pulse is superimposed over 
the resonant frequency pulse to create a duty cycle that 
determines the number of discrete pulses sent to the 
Primary coil. For example, assuming a resonant pulse of 5 
KHz, a .5 Hz gate pulse may be superimposed over the 5 KHz 
pulse to provide 2500 discrete pulses in a 50% duty cycle 
per Hz. The relationship of resonant pulse to the gate 
pulse is determined by conventional signal 
addition/subtraction techniques. 

Figure 7, а phase lock loop, allows pulse 
frequency to be maintained at a predetermined resonant 
condition sensed by the circuit. Together, the circuits 
of Figures 7 and 8 determine an output signal to the 
pulsing core until the peak voltage signal sensed at 


resonance is achieved. 
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A resonant condition occurs when the pulse 
frequency and the voltage input attenuates the covalent 
bonding forces of the hydrogen end oxygen atoms of the 
water molecule. When this occurs, amp leakage through the 
water capacitor is minimized. The tendency of voltage to 
maximize at resonance increases the force of the electric 
potential applied to the water molecules, which ultimately 
disassociate into atoms. 

Because resonances of different waters, water 
volumes, and capacitor cells vary, the resonant scanning 
circuit of Figure 8 is useful. The scanning circuit of 
Figure 8 scans frequency from high to low to high 
repeating until а signal lock is determined. тһе 
ferromagnetic core of the voltage intensifier circuit 
transformer suppresses electron surge in ап 
out-of-resonance condition of the fuel cell. In an 
exemple, the circuit scens at frequencies from 0 Hz to 10 
KHz to 0 Hz. In water having contaminants in the range of 
1 ppm to 20 ppm, a 20% variance in resonant frequency is 
encountered. Depending on water flow rate into fuel cell, 
the normal variance range is about 9-108. For example, 
iron in well water affects the status of moleculer 
disassociation. Also, at a resonant condition harmonic 
effects occur. In a typical operation of the cell with a 
representative water capacitor described below, at a 
freguency of about 5 KHz at unipolar pulses from 0 to 650 


volts at a sensed resonant condition into the resonant 
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cavity, conversion of’ about 5 gallons of water per hour 
into a fuel gas will occur on average. To increase the 
rate, multiple resonant cavities can be used and/or the 
surfaces of the water capacitor can be increased, however, 
the water capacitor cell is preferably small in scale. A 
typical water capacitor may be formed from a 0.5 inch in 
diameter stainless steel rod and a 0.75 inch inside 
diameter cylinder that together extend concentrically 
about 3.0 inches with respect to each other. 

Shape and size of the resonant cavity may vary. 
Larger resonant cavities and higher rates of consumption 
of water in the conversion process require higher 
frequencies such as up to 50 KHz and above. The pulsing 
rate, to sustain such high rates of conversion must be 
correspondingly increased. 

From the foregoing description of the preferred 
embodiment, other variations and modifications of the 
system disclosed will be evident to those of skill in the 


art. 
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WHAT IS CLAIMED IS: 


A control circuit for a resonant cavity water 


capacitor cell utilized for the production of a hydrogen 
containing fuel gas including 

an isolation transformer including a ferromagnetic 
core and having one side of a secondary coil connected in 
series with a high speed switching diode to one plate of 
the water capacitor of the resonant cavity and the other 
side of the secondary coil connected to the other plate of 
the water capacitor to form a closed loop electronic 
circuit utilizing the dielectric properties of water as 
part of the electronic circuit and a primary coil 


connected to a pulse generation means. 


The circuit of Claim 1 in which the secondary 


coil includes segments that form a resonant charging choke 


circuit in series with the water capacitor. 


3. The circuit of Claim 1 in which the pulse 
generation means includes an adjustable first frequency 
generator and a second gated pulse frequency generator 
which controls the number of pulses produced by the first 
frequency generator sent to the primary coil during a 
period determined by the gate frequency of the second 


pulse generator. 
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4. The circuit of Claim 1 further including а 
means for sensing the occurrence of a resonant condition 
in the water capacitor of the resonant cavity. 

5. The circuit of Claim 4 in which the means for 
sensing is a pickup coil on the ferromagnetic core of the 


transformer. 


6. The circuit of Claim 4 or Claim 5 in which the 
Sensing means is interconnected to a scanning circuit and 
а phase lock loop circuit, whereby the pulsing frequency 
to the primary coil of the transformer is maintained at a 
sensed frequency corresponding to a resonant condition in 


the water capacitor. 


7. The circuit of Claim 1 including means for 
adjusting the amplitude of a pulsing cycle sent to the 


primary coil. 


8. The circuit of Claim 6 including further means 
for maintaining the frequency of the pulsing cycle at a 


constant frequency regardless of pulse amplitude. 


9. The circuit of Claim 3 in which the gated 
Pulse frequency generator is operatively interconnected 
with a sensor that monitors the rate of gas production 


from the cell and controls the number of pulses to the 
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cell in a gated frequency in a correspondence with the 


rate of gas production. 


10. The circuit of Claim 7 or Claim 8 or Claim 9 
further including a gas pressure sensor in an enclosed 
water capacitor resonant cavity which also includes a gas 
outlet, which gas pressure sensor is operatively connected 
to the circuit to determine the rate of gas production 
with respect to ambient gas pressure in the water 


capacitor enclosure. 


11. The methods and apparatus as substantially 


described herein. 
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ELECTRODYNAMIC FIELD GENERATOR 


FIELD OF THE INVENTION 


Tic present invention is related in general to rotary direct 
current (DC) electrical generators which incorporate perma- 
nent magnet fields, and in particular to similar elecirome- 
chanical generating devices whose principal purpose i lo 
produce a useful continuous high-voltage DC corona dis- 
harge. This invention also pertains to the ick of aerospace 
vehicles which are capable o propulsion through the uili- 

o ultshigh-vollage corona or are discharge of a 


DESCRIPTION OF RELATED ART 


Io order to provide background information so that the 
present invention may be completely understood and appre- 
ciated in йз proper context, reference is made hereinbelow 
"o a number of related ап patents. These cited references 
contain certain similarities o the present invention, prima- 
пу related to the objective of producing electrically- 
developed thrust. However, key differences and limimions 
‘with regard о achieving this objective are in evidence. 

The related ап disclosed in US, Pat. No. 2,949,550 
proposes three attendant objects which are quite similar to 
ertain of the objects of the present invention: (i) 10 provide 
эп apparatus for the direct conversion ol electrical potential 
то usable kinetic energy; (i) to provide such an apparatus 
having a hollow body or housing which contains a source of 
high electrical potential, and (ito provide a sel-propelling 
vehicular apparatus which includes а pair of electrically 
conductive body portions joined by an insulative portion, 
"whereby said conducive portions constitute electrodes, A 
Tithe similarity is that the vehicular embodiment proposed 
preferably be of a circular dise shape somewhat thicker ints 
Center than м йз edges. The device set forth in this Patent 
dust cited is noticeably different from the present invention, 
however, in that a positive voltage is applied to the housing 
periphery and a negative voltage is applied st the central 
xis The proposed arrangement is furthermore limited 10 
operation within a gaseous diclectrie medium, upon which 
Ss reliant Tor the production of tbe claimed motive foree, and 
isto be operated at a potential gradient Jess than that which 
would produce а visible corona. This device moreover 
makes по provisions for the production and/or extraction of 
Yast quantities of useful thermal kinetic energy, аз the 
present invention does, 

The related ап disclosed in US, Pat. No. 3,071,705 is 
based on thre empirical principles of electrostatics which 
also figure prominently in explaining the actual shape of the 
discharge current Пекі that will be produced by the present 
invention: () electrostatic lines of foree tend to concent 
оп йе surface of a charged conductor in thase places 
the smallest radius of curvature; (ii) they are normal to the 
surface from which they emanate; and Gii) they do not cross 
but will bend under the influence of another charged body: 
"The device set forth in this Patent just cited is in fact quite 
similar to that of the Patent cited immediately before, in that 
relatively massive positive atmospheric ioas and entrained 
neutral air molecules are repelled from the positive electrode 
foward the negative electrode along a linear axis—theteby 
inducing an air fow or “electric wind” which represents the 
fundamental source of thrust. It is therefore once again 
limited to operation in a gaseous dielectric medium, and 
does not make use of s flow of negative and greatly ese 
massive electron current in the course of thrust production 
"which may achieve comparatively enormous acceleration 


п 


2 
and even relativistic velocity and specific impulse at a 
similar given level of applied potential gradient as the 
present invention does, 

The related am disclosed im US. Ри. No. 3,177,654 
actually addresses the issue of producing electrically. 
developed thrust which not limited to atmospheric 
operation, and the stated primary object thereof is to provide 
a propulsion system for enabling controlled Might in the 
Aumesphere which may continue extensively into space 
‘without changing the systems basic operation. One embod 
"ment thereof also proposes a circular discabaped vessel 
Wherein high-voltage electrode elements ionize atmospheric 
gases by corona discharge, and a pulsed electromagnet 
rangement causes the ejection of the resultant plasma from 
‘he propulsion chamber producing thrust by reaction. This 
device furthermore addresses the sue ОГ producing local 
‘rust differentials) on the body or housing thereof, for 
purposes of Right maneuvering andlor directional control, 
by providing for а plurality of such pulsed discharge pro- 
pulsion units arranged in concentric rings (within the discoid 
Боду) and having individual divergent nozzles. As such, 
however, the device sel forth in this Patent just cited actually 
constitutes an ionized jet propulsion method, requiring the 
use of either à gaseous medium like air or the onboard 
storage and release of relatively massive ionizable reaction 
material for any operational capability in space, Moreover, 
he pulsed mode of operation used, which imis the ionizing 
potential gradient 10 а value of less than breakdown field 
tensity, significantly restricts the evel o power produced 
as thrust аз compared o be continuous DC discharge field 
curet produced by the present invention—at voltages 
‘which may be greatly in excess of breakdown inteasity. 
Finally, this said device relies upon an unspecified source of 
generaled electrical power in operation which must be 
assumed would have to be nuclear if conventional in nature, 
for sid device to avoid otherwise having to сапу a massive 
and range limiting onboard store of fuel, and not upon 
coavenient and protacted-ase permanent magnets of high 
tg deni æ the ime energy оше (2 1e present 

USS. Pat. Мо. 3,464,207 discloses a quasi-corona aerody- 
namic vehicle which bears only a limited relationship to the 
present invention, but which is referenced nonetheless as 
being further indicative ofthe predominant trend in concep. 
‘alization in relation lo devices intended for producing 
elecirically-developed thrust. This device also relies upon 
pulsed corona discharge operation between spaced elec- 
{rods at less than breakdown fcd intensity, thereby greatly 
соамгайй the propulsive power obtained. И is further- 
more elective ony in a gaseous dielectric medium and is 
bused upon an clectrie wind pressure gradient arising of an 
admitted. incompietely-understood mechanism. This same 
device evidences a great deal of theoretical complexity and 
construction material specilicity, which mighl seem lo indi- 
fate a narrow range of feasibility. Such attributes are not 
"uncommon in the field of electrical aerospace propulsion, 
and are, to a degree, shared even by the present invention. 
Nevertheless, itis interesting to note that sizeable thrust in 
the form of an aerodynamic pressure gradient or lift of up to 
30 SE of external electrode area oF more is asserted to be 
‘obtainable from said same device by willing asymmetrical 
Electrodes or electrode arrays, rüber than using electrodes or 
Electrode arrays of approximately equal area (as be present 
"nvention docs) which therefore present a uniform cross 
section of discharge current conduction. 

PCT Application WO 85/03053 discloses а flying appa- 
ratus whose primary similarity to the present invention is 
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{hat it incorporates a hollow annular flywheel which pro- 
Vides gyroscopic stability and circle 3 relatively sation- 
ary central cabin andor payload area. The device set for 
herein also provides feeroling means о center and s 
bilize the Rywheel or rotor within а discoid housing, and 
adresses he issue that horizontal ight maneuvering and/or 
directional control may he accomplished by altering the 
local angular acceleration of tbe паки s does the present 
invention. This said other device, however, relics upon the 
questionable concep that the very large angular momentum. 
ОГ he rotating flywheel is somehow able to compensate the 
potential energy caused by gravitation and that the overall 
‘weight of the apparatus may thereby be annulled, Vertical 
Tift must then be provided for said device in operation by 
atmospheric thermal updraft means, and no electrical dis- 
агре means are utilized o produce a force of lit or thrust. 
The device set forth in UK Paten! GB 2 312 709 A is a 
ying orali which is essentially dise- or savcer-shaped and 
which has a central axial post electrode 
enclosing ring electrode whereby an elect 
Suck between the two, 1o either ignite Tuel jniroduecd via 
nozzles or greatly heat an exhausted air Now produced by 
Tan means. Thus, this device actualy provides hybrid jet or 
turbo-fan means for producing propulsive thrust, and utilizes 
direct electrical discharge not as the primary souros of thrust 


but lo enhance thrust produced by other means, To this end, 2 


вий device must therefore operate solely in а gaseous 
Stmosphere andor carry onboard a range-imiting store of 
Combustible fuel. This same device docs, however, utilize 
powerful magnetic fields to impart 3 rotational and 
de-tandomizing aspect to the ae discharge, thereby promot 
"ng а more uniform distribution of the are discharge field's 
energy, as docs the present invention. 

їп summary, a number of similar or significant electrical, 
magnetic, and mechanical features of the several related art 
devices have been examined but, whatever the precise merits 
Sod advantages thereof, none of said devices achieve the 
Correct combination of such features required o fall the 
purposes of the present invention. In this respect it may be 
ated that nonc of these related art devices attain the 
distinction of being able 10 operate extensively in the 
Vacuum of space without the onboard Storage of relatively 
massive reaction material for the production f thrust- Fur 
‘thermore И would appear that none of these same devices 
lize a charged conductive housing comprising suitably 
disposed electrodes andior electrode arrays to erate and 
«ао an symmetrical electromotive field of foree on itself 
Without expelling а reaction mass, whether in à gaseous 
dielectric medium or the vacuum of space, fo achieve a 
propulsive object as the present invention docs. Finally, it is 
Observed that none of the aforementioned related art devices 
San develop this type of useful thrust-producing electrody- 
запіс field in а manner which allows more than one 
objective funcion 10 be (Шей thereby, such as the pro- 
duction of useable thermal kinetic energy andor the devel 
opment of potential signal communications capability. 

SUMMARY OF THE INVENTION 

The present invention is a brushless permanent magnet 
electrical generator which produces a useful ultra-high 
energy external electrodynamic field, or continuous quasi- 
coherent DC corona or are discharge of uniform current 
density, that completely surrounds and encloses the 
machine's symmetrically dise-shaped conductive housing 
od tends in consequence toward a balanced бетоны 
Shape 

The invention incorporates а uniform arrangement of 
stationary electromagnetic armatures which may be 


4 
employed asa group to impart a holistic and de-andomizing 
rotational force to the external discharge current that acts to 
inhibit the formation of concentrated are streamer or channel 
phenomena, and thus lo assist in rendering the electrod- 
mamie П quasi-coheren in nature. The arrangement of 
Electromagnetic armatures in said generator acting as a 
group simultaneously also contribute а portion of the 
machine's required input rotary longue upon the current- 
carrying rotor assembly thereof. 

This invention provides a permanent magnet high-voltage 
generator wherein the primary DC voltage induced within its 
иш; coils is electrostatically impressed across the coa- 
ductive rotor assembly thereof, ia а brushless manner uti- 
lizing vacuum tube culoff bis techniques, such th 
secondary DC corona or are discharge current is thereby 
initiated about the housing thereof which is orders of mag- 
nitude larger than the operating current through the said 
coils. 

“The said high-voltage primary generator of the invention 
then has a housing or hull which is divided into separate 
negative (emiter), neutral, and positive (collector) electrical 
sections, such that the continuous extemal Пом of such 
discharge current is best facilitated and conducted internally 
by the proximal rotor, and wherein suitable means o ere 
Jute one ог more form(s) of liquid coolant through any one 
or more of said housing sections may be employed for 
purpases of extracting an extremely high level of recover: 
able thermal energy (arising from such discharge curet)— 
"which is intended principally for use im the large-scale 
production of electrical power and/or distilled or desalinated 

This invention as an clectrodynamie field generator also 
provides an appreciable and practical level of electrically- 
‘developed thrust, rom tbe relativistic impulse of an induced 
ulira-high-voltage extemal DC are discharge current inci- 
dent upon its positive (collector) housing sections, which 
may be rendered variably non-ispmelric in nature and there- 
fore directionally propulsive by means of selectively com 
trolling: G) the resistance ofthe brushless electrical linkages 
between the positive housing sections and the proximal 
current-carrying rotor andr (i) the magnetic flux output of 
the various stationary electromagnetic armatures. 

‘The invention as an ulra-high-energy feld generator 
furthermore presens а unique yet practicable method of 
producing a variable electromagnetic andor gravimetric 
Signal, hy means of which useful information may he both 
transmitted to and received by а separate similar device, in 
further hamessing the effects associated with the device's 
external electromotive field. The relationship of suid field 
effects to quantum potential vacuum fluctuation theory just 
‘now being studied, which may allow the devising of such a 
‘Signal having an unconventional natare, is referred o again 
below. 

In any event, the clectrodynamic field generator described 
тау be feasibly manufactured and marketed in various sizes 
cconling to need or desire in pursuit of is remarkable 
Objects; may be operated either in a gaseous dielectric 
medium of in the vacuum of space; and may incorporate 
ancillary mechanical, electrical, andor electronic features 
upon or within iis housing fo accomplish all the objects set 
Torth hereinabove 

Briefly, in accordance withthe prefered embodiment of 
the invention, fst provided is a Па annular segmented rotor 
of very high conductive ampacity which is rendered capaci 
tive in nature by the attachment of suitably paired electrode 
rings. Alternating in placement amidst such capacitive ring 
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pairs ate ао attached on ihe rotor а series of toroidal 
{generating coils of very large mean radius relative to the 
Cross sectional radius here, The resultant composite rotor 
assembly is then rotatably mounted within a sectional con- 

ive housing. The potentia energy inherent in the fields 
of ring-shaped stationary permanent magnets, which are 
affixed in concentric circular arrays within the housing, is 
uilized to electrically polarize the rotor across is radial 
Sonvlar width by means of tbe primary” DC voltage created 
{pon relative rotational motion between such coils and 
magnets. The thereby polarized rotor is electrically linked on 
fone band (about its positive inner circumference) to two 
axially central collector housing sections, by electrostatic 
induction via a system of plane-parallel electrode elements, 
and on the other hand (about is negative outer 
circumference) to two radially-peripheral emitter housing 
Sections across an evacuated space charge chamber. The 
rotors subsequent transportation and storage of electronic 
‘charge between the proximal opposipolerity sections of 
fhe housing causes a much higher “secondary” voltage 10 
appear across interposed neutral sections thereof and results 
їп a continuous ula-high-enensy DC discharge current flow 
shout the housing externally and across the rotor internally 


BRIEF DESCRIPTION OF THE DRAWINGS 


‘The benefits and advantages attendant to the invention 
and й objects as discussed bereinabove are best illuminated 
through the following drawings and description. 

1 shows а side sectional view of the inventions 
peripheral and principal working siructure, comprising a 
Totor assembly as well as frmcamounted elements 

TIG. 2 shows а top sectional view of a 30° radial sector 
of that same working structure, 

FIG. 3 shows a side view of tbe invention’s symmetrical 
housing or hull configuration. 

FIG. 4 shows a top view or bottom view of that same 
housing hill configuration. 

IG. 5 depicts а small radial sector of the basie rotor. 
assembly construction, in top view, details of the mir 
Segments, inter-segment insulators, and field emitters. 

ба and 6b show side and top views, respectively, of 
‘one of the inventions conductive rotor field emitters, 

FIG. 7 shows a simplified schematic representation of the 
invention’s two “primary induction ring” electrode arrays, in 
relation to the rotor electrical circuit 

TIG. В shows a schematic of one symmetrical half of the 
primary power system circuit of the invention, in a “single 
Sage" rotor construction embodiment 

FIG. 9 shows a schematic of one symmetrical half of that 
same primary power system circuit, in а “three-stage” rotor 
Construction embodiment. 

TIG. 10 shows а schematic ofthe Held voltage control 
system circuit of the invention, 

FIG. 11 shows simplified diagram of the electrodynamic 
field “envelope” produced by the invention, around a side 
view of the invention’s housing 

12 shows the diagram of FIG. 11, with the addition 
of lines indicating the «сане and magnetic feki vectors 
Comprising that sime eletrodynamie Held envelope. 

FIG. 13 shows a top or botom view corresponding to the 
side view of FIG. 12. 

FIG. 14 shows a top or bottom view of a radial sector of 
he inventions neural hull section, showing the housing 
cooling andor heat transfer system arrangements 
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FIG. 15 shows a detail of an embodiment of the preferred 
central rotor segment attachment means and rotor drive 
assembly. 
FIG. 16 shows a schematic of the stationary armature 
power circuit of the invention, 


DESCRIPTION OF THE PREFERRED 
EMBODIMENT 


Method of Operation 


The invention disclosed herein is an Electrodynamic Field 
(CEDE?) Generator. The primary challenge involved im 
fulfilling the objects of the present invention is how 10 
generate and maintain a multi-megavolt potential difference 
лов the exterior sectional housing which is not immedi- 
мау ocutralizcd due to uncontrolled direct are discharge. 
The first part of the problem in this respect is that И is not 
possible to produce this kind of voltage directly within a 
тайы] generating сой artingement, so the voltage 
applied to the charged housing sections must be achieved by 
Special electrostatic means. Secondly, the discharge current 
must be produced and conducted internally in such a manner 
that: () only a tiny percentage thereof is actually conducted 
by the generating coils (within their very limit 
compared to that of the rotor); and (i) the перай 
positive housing sections are cach charged faster than they 
re discharged until an enormous equilibrium feld potential 
difference is established which is à sum of roughly equal 
negative and positive housing section voltages 

Having thus stated the principal parts of the overall 
problem, i is perhaps best to examine and explain the means 
"b its solution in the reverse order. Therefore, it is deemed of 
fundamental import 1o realize tha the EDE Generator's 
housing configuration as proposed will demonstrate а sig 
nificant static capacitance, despite its unusual geometry, 
given the fact that he negative und positive sections of ls 
housing are to have essentially equal surface arcs. This 
simple precept ensures two very important consequences: (i) 
that the аде across the housing will attain a value 
representing equal negative and positive potentials, in reli- 
ance upon the absence ofa fixed ground reference, given 
induced surface charge densities which are sufficient 10 
cause a continvous “leakage current between the opposite 
polarity sections thereof; and (i) tbat a leakage current 
between the opposite-polarity housing sections will tend lo 
assume а relatively uniform cross section and curent den- 
sity in response to а calculable level of non-uniform surface 
‘charge density between non-parallel but equal-area ‘plates 
“Thus it js possible to determine using traditional formulas 
just Bow much electron charge must he stripped from the 
Positive housing sections, and stored in ballast capacitors, in 
Onder To establish a positive surface charge density wt 
corresponds to the desired housing or hull potential differ- 

Nex, the Generator must, sad will, be able to charge these 
positive housing sections (by stripping them of native 

thin the positive surface charge 

So-created is neutralized by corona or are discharge from the 
negative housing sections: Because tbese discharge current 
electrons will ultimately aitain а transit time approaching 
Zero, this in turn means that it must he “casier” per volt to 
sirip negative charge from the positive sections using a 
field induction system which is comprised of “primary 
electrode arrays” — than it is lo deliver this charge to the 
negative sections across a vacuum chamber using relatively 
massive olor mounted field emitters. 
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и сап be shown that the potential difference across said 
primary arrays will tend to be equal and opposite in ope 
ton as proposed to that across sich vacuum chamber, in part 
due tothe Faraday shiclding principle, and the negative 
plate” voltage of the capacitive housing will vaturally tend 
toward numeric equality with that of the positive sections by 
ciecirostatke induction. Therefore, the stationary electron- 
emitting primary cathodes which link the positive sections 
ofthe housing to dh rotor ate o have а much lower surface 
‘work function (and higher emissivity) than the rotating 
elecoa-emiting elements which link the rotor with the 
negative housing sections. This criterion is achieved by 
thoriam-impregnating these cathodes ( stimulate their 

ОНУ) and by not so-impregnating the rotor field emit- 


The relationship just described establishes what electrical 
engineers refer to as an “instantaneous charge differential” 
‘with respect to these ivo sets of components as operated at 
equal but opposite charging voltages or potential ferences, 
and the ratio of their respective electron emissivities will 
tus define the maximum ratio by which the said secondary. 
field voltage (across the exterior housing) can be expected 10 
ceed that in evidence across the stationary internal pri- 

y electrode arrays Thi ratio will hereinafter be referred 
то asthe “primary voltage expansion ratio”, and the instan- 
taneous charge differential concept as well as its relationship 
то the said voltage expansion ratio will be explained in 
further detail in a pertinent section o follow. It is important 

note at this point, however, that for this voltage expansion 
to be realized it must and will be supported by ballast 
capacitors having suitable teal capacitance as outlined 
hereinabove, which provide а corresponding force of elec- 
тоша induction 

Finally, a method of impressing as large а primary DC 
‘voltage across the rotor as may pricticbly be developed in 
the device's principal generating system must and will be 
employed, without such "Primary Power System” circuit 
‘conducting more than a minute percentage ofthe discharge 
current thereby initiated. To do so, and in a manner that 
requires no brushes, vacuum tube оной bias technique is 
tized in tbe present invention: whereby such primary 
voltage В elecirostatically induced upon ihe rotor Between 
wo scs of capacitive electrode ring pairs (in vacuo), yet the 
current low across these roor.mounted induction electrode 
arrays—and through the principal generating circuit itself 
js absolutely minimized by the application of a control grid 
voltage which is substantially negative with respect o the 
corresponding cathodes. 

А a certain relative potential, the electrostatic force 
exerted by such control grid(s) on rotor circuit cathode- 
emitted electrons is sufficient 10 all but completely eut of the 
flow of DC current across these rotor induction arrays; Yet 
the primary DC voltage is tansmited to the lage conduc- 
tive rotor segments such that a comparatively huge charging 
current between the opposite-polarity housing sections is 
Iniisted and maintained (across the rotor) —which subse- 
quently expresses the expanded secondary voltage as a 
discharge current about the housing. Thus, an analogy could 
bbe made in describing the EDF Generator as a DC equivalent 
for boosting voltage by electrostatic induction means to the 
AC transformer (for boosting AC voltage by electromag- 
теңе induction means) 


General Form of the Invention 


Accordingly, referring to FIGS: 1 though 4, the present 
invention constitutes а novel form of brushless permanent 
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magnet electrical generator for producing a useful uta- 
high-energy extemal clecrodynamie feld, or continuous 
quasicoherenl DC corona or are discharge of essentially 
uniform current density, and as such the Generator funda- 

+ mentally comprises and incorporates: 

[A] а fat conductive rotor (6) principally formed of a 
large numberof evenly-spaced individual metallic co 
Фо or segments (14) and an equal number of 
conductive electron-emiting elements or feld emitters 
(17) radially arranged in an апаа flywheel confi 
Tation rather like the rotatable deck of a carousel, whi 
ме all connected in parallel electrically by the attach- 
ment of a thin metallic electrode ring (68) abou! the 
positive inner circumference of each of the tvo major 
Tiat faces of the annular flywheel thus formed and by 
the aachment of another such ring (22) about the 
тешме outer circumference of cach such fat rotor 
fice: 

[B] a principal electrical generating system mounted on 
sai rotor and used Io create a very high primary DC 
Voltage within a plurality of rotating toroidal Held coils 
(854059) by electromagnetic induction with an 
equal numberof circular arrays of ring-shaped station 
ary permanent magnets (34X39)(S5) (which are pos 
tioned adjacent and concentric thereto), such ibat an 
intemal primary discharge curent may thereby be 
initiated between the rotor (6) and a housing electron 
“Emitter Ring” (47}—scross an evacuated space charge 
chamber (I1)—which is orders of magnitude larger 
than the operating curent through said held coils 

IC] a conductive exterior housing (1) divided into a 
Plurality of distinct сайса sections negative (3), 
curl (4), and positive (5) which may be charged 
rom the internal rotor by electrostatic induction and/or 
by such primary discharge current (as the ease may be) 
and within an cvacuated induction compartment (12) of 
which said rotor (6) as an assembly, including the said 
generating coils attached thereto, is rotatably mounted; 

[D] a plurslity of individual systems of stationary plane- 
parallel electrode elements (64)-(67) which electrically 
link the polarized rotor (6) by electrostatic induction 
shout iis positive inner circumference (within said 
evacuated compariment (12)) to two axially-central 
eleciron collector housing sections (5) and a plurality 
of similar individual systems of rotor-mounted plane- 
parallel electrode rings andlor radial electrode elements 
‘which may be utilized to connect a principal portion of 
"be individual DC voltage outputs of said rotating feld 
сойь in opposed series<parallel across such composite 
Totor assembly; 

[E] this composite rotor assembly (6) as а means for the 
‘eansporttion and capacitive storage of electronic 
charge between opposite-polarity sections of the hous- 
ing (8) and (3) (which are proximal to the inner and 
outer rotor circumferences respectively), such that a 
Vasily higher secondary voltage is caused To appear 
across interposed neutral housing sections (4), resulting 
ina continuus ultra-high energy DC discharge current 
about the housing externally which is also conducted 
intemsll cross the rotor segments (14) that extend 
cross the neural housing portion and between the 
positive sections 

IE] lange number of stationary electromagnetic arma- 
Tures (37) in а uniform circular arrangement located 
within the neutral electrical region (4) of the housing 
"which ме to be operated principally oa variable DC 
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voltage, but which may also accept limited pulsed 
unidirectional or alternating voltage input, and which 
эге employed asa group to impart an orderly rotational 
magnetic vector moment (o ihe external discharge 
current tbat acts to inhibit he formation af concentrated 5 
are steamer or channel phenomena and thus to assist in 
Tendering such current quasi-coherent in nature; and 

[G] the said principal electrical generating or Primary 
Power System э operated and used in such a mannor that & 
minor pulsed unidirectional or alternating voltage ik super- 10 
imposed upon the high-energy DC rotor current, and the 
external discharge current therefore acquires a discrete AC 
power factor, for purposes of тоди the electric 
characteristics of the exteral field during normal operation 
andlor for purposes of exploring the invention's potential 15 
Signal communications capability in relation to intriguing 
new theories in high-energy quantum physics and relativity, 

o a “single-stage” rotor electrical circuit embodiment of 
the Generator, эз intended for use in ап electrical andor 
thermal energy output application, any such minor AC 20 
voltage present in said rotor circuit receives only a modest 
and single level of ampliiation—in a manner generally 
associated with a single mullvelocwode vacuum tube In à 
“ree stage” rotor electrical circuit embodiment of the 
Generator, as intended for use in a propulsive andlor com- 
munications application, any such minor AC voltage may 
receive a substantial and multiple level of amplification—in 
s manner generally associated with a multiple number of 
Sequentialiy-coupled muli-clectrode vacuum tubes. 

1 shows a side sectional view of the general form of 
the invention, as if eut through the central axis of tbe circular 
structure. Only one side of the tapered peripheral portion of 
the structure is shown, the overall Generator being sym 
metrical about the axis along which the section shown is cut. 
TIG. 2 shows a top sectional view of the invention, as if cut 
through just above the rotor assembly at the “equator”, wih 
only about a 30° radial sector of the circular structure shown 
(he remaining 330° being identica! around the Generator} 
Tn cach case, identical reference numbers are used o indi- 
cate identical elements. FIGS, 3 and 4 are side and lop or 
bottom views of the Generator (respectively), showing th 
‘outward appearance of the invention and the extemal field 
produces, The following discussion ofthe general form of 
{he invention will be in reference to FIGS. Ito 4, unless 
otherwise noted. 

The entire apparatus of the invention is contained within 

teular conductive exterior hull or housing (1), which is 
peted from is vertical centerline Cavi") o йв rim (or 
ашмак”) The overall housing is radially symmetrical 
around ibe axis, and bilaterally symmetrical about the equ 
ior This housing's two сега one-base spheric-zone- 
shaped sections (5) wil be positively charged, is two 
intermediary conical ring-shaped sections (4) will be elec- 
ically neutral, and the convergent outermost or peripheral 

‘conical ring-shaped sections (3) will be negatively charged 

Preferably, tbe surface arcas of he outer (3) and inner (5) 

housing sections are equal, and specific details of the hous- 

ing or hull design arc given in a section to follow. 

‘Each of tbe housing s two symmetrical positive sections 
(5) or hull positive "Zones", should be divided into equal- 
area radial sectors (42) which are equal in number © the 
‘umber of like sections into which the device's superstrue. 
ture is divided. Thus, in the preferred embodiment of the 
Generator these two positive zones (5) will each be divided 
into 36 sich sectors, and isolated top and botom, Yi 
a otal of 72 individually controllable discharge сой 
areas, The positive zone sectors (42) jointly comprise what 
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may hereigafier be referred о as the device's “Field Hub”, 
зай should be composed of a conductive refractory metal of 
high-temperature structural alloy such as #310 stainless 
steel These positive sectors are insulated from sector 
Sector by insulating “partitions” (43) of а suitable ceramic 
material (such as Cordierite), and must be supported hy an 
insulating undersructure (noi shown). 

"Atleast опе hull “neutral ring” surface layer (46) is also 
"o be affixed on a housing frame and composed of one or 
more insulating ceramic materials (such ss Condit, 
Zirconia, andor Kezi, as necessary), Said neural hull 
ауага may be applied in the form of plates andor tiles 10 
nonmetallic “deck” sheeting (not shown separately) sup- 
Ported by superstructure beams (183). This decking and ts 
Supporting beams are both preferably composed of a carbon 
composite material, and will thus be fairly conductive 
‘Therefore, both must be isolated from tbe positive Field Hub 
by a dielectric buffer material (45) and Trom the bull's 
Emitter Ring (47), comprised of two negative housing 
sections (2). by an auxiliary dicletic Bolle (80). The 
Generators neutral housing section superstructure is shown 
in detail in FIG. 14, as is а piping System of coolant tubes 
or "thermal conduits" (74)(79) foe maintaining the bull 
neutral sections (4) and superstructure—as well as the 
‘enclosed Primary Power умет. ап acceptable operat- 


25 ing temperature, Such an intereoolr system would utilize а 


cryogenic coolant such as liquid air or nitrogen when the 
EDF Generator is operated in the atmosphere for purposes of 
thermal energy output, and will be explained in greater detail 
in a section fo follow. 

The negative hull plates which form each section (3) of 
the Generator's peripheral Emitter Ring (47), to which the 
rotor (6) distributes the discharge current forming the exte- 
ior field envelope, should be composed of high-purity 
luminum which is copper-clad and then nickel-pated 10 
prevent erosion al high el! wolage and curent levels. The 
butting edges of all of the adjacent such plates must be 
‘welded one o another, and affixed 1o any necessary neutral 
hull section hardware, such that a hard vacuum may he 
drawn within the peripheral chamber (11) thereby formed. 
‘The induction compartment (12) enclosed between the two 
neutral hul sections (4) is contiguous with the peripheral or 
space charge chamber (11), and thus is equally evacuated 

A pressurizable central chamber (2) within the housing 
(1), located between the two hull positive zones (5) thereof, 
constitutes the location of the Generators control cabin and 
of iis payload area when used as an aerospace vessel. The 
"eror (1)-(12) ofthe negative (3) and neutral (4) housing 
sections (respectively) is separately sealed, and must be as 
highly evacuated as possible to promote the efficiency of the 
various rotating and stationary electrode arrays and to pre- 
vent their destructive failure. The main vacuum seals (155) 
and the таю vacuum chamber charge buffers (186) are 
shown in FIG. 1 

Inside the evacuated induction compartment (12) of the 
housing (1), and surrounding tbe central chamber (2), is 
located the composite rotor assembly (6) in the form ога at 
annular flywheel. In the preferred embodiment, 180 indi 
Vidal conductors or segments (14) of very high collective 
ampacity are employed in the rotor, as wil be seen in the 
discussion of TIG. $ below, as are а like number of inter- 
segment insulators or segment “separators” (16). The pre 
ferred material for the rotor segments is high-purity copper 
which is certified oxygen-free, to resist the production of 
fee oxygen radicals at high operating temperatures which 
would degrade the performance of the various electrode 
ays and cause ар undesirable increase in vacuum chamber 
11) temperature. 
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The inner ends of the rotor segments (14) and segment 
separators (16) are mechanically connected via a retaining 
Sod lockdown section thereof to one or more ring ges) (8), 
‘which cus entirely around the central aperture of the rotor 
assembly, Suitable insulating attachment hardware (T) a 
described in detail in the following section (and shown in 
TIG. 15), will be used to elect a rigid mechanical union of 
the segments and separators to the said ring gears) and 
associated drive means such that tbe gea) and all conduc- 
{ive components of such drive means are electrically isolated 
from the energized segments. The ring gear) (В) may be 
engaged by опе or more pinion or drive gears (162) 
powered by a motor (9) or plurality thereof, which may be 
OE various types (such as electrical or hydraulic), causing the 
то 10 rotate around the central chamber (2). The поки is 
Supported near its outer edge by two Басе 25) mounted 
to the housing superstructure and to the rotor, and having 
bearing balls (26), allowing it to spin freely. 

As can be seen in either FIG. 1 or 7, the rotor segments 
(14) are асоту connected together at cach end by 
continuous inner (68) and outer (22) electrode rings, and 
also al intermediate points by induction cathode rings (28) 
od induction anode rings (61). The inner electrode rings 
(68) constitute the primary induction ring array anode 


elements as willbe described below: The outer electrode 2 


tings (22) are each covered by a dielectric layer (23) which 
is in tura covered by an anode ring (24), and exch combi- 
mation of rings (22) and (24) separated by dielectric layer 
(23) forms а housing charge ballast capacitor whose fune- 
tion will be explained in derail below. Induction anode rings 
(29) and cathode rings (59) are used to electrostatically 
induce comesponding negative and positive voltages on 
rotor mounted rings (28) and (61), respectively, thereby 
lecrically energizing the roor segments as will also be 
латй in further detail below. 

TIG. $ shows details of the basie rotor construction. 
Wedge-shaped ceramic pieces or segment separators (16) 
equal in number to the conductive rotor segments (14) are to 
be positioned uniformly between the individual segments, as 
are the rotors peripheral fick miters (17). To form the 
base rotor construction, he segments, separators, and field 
emitters must be equal in number, preferably using 180 of 
Sach. The said segment separators are actually more struc- 
fural than insulative in purpose, and not oniy stllen the 
entire rolor to prevent йв distortion at elevated temperature 
{and rotational speed but also provide a nonconductive base 
or mounting эй other rotor assembly components. Each of 
the ceramic separators (16) is bonded to is adjacent seg- 
ments (14) by refractory adhesive layers (15). 

“Two important criteria for selecting а ceramic segment 
separator material are that the compound chosen be readily 
Imachinable like stl and provide very high physical 
Sirengih yet require mo fring. These parameters limi the 
choice made almost 10 а solitary substance: magnesium 
silicate (MgSi0,), When suitably formed, this material сап 
be milled, drilled, and tapped like see! (using low-speed 
tungsten carbide tools) and approaches the physical strength 
of dry-pressed porcelain, I is ready for use directly afler 
shaping and requires no kiln hardening 

This later characteristic is very important as it is 
extremely dificult to produce fired ceramic pieces with the 
exacting dimensional control necessary in tis case, and it 
eliminates the tendency of thicker fired pieces to develop 
micro-cracks which may potentially cause destructive fail- 
ure of the component under high centrifugal loading, Sur. 
acing can be done with abrasive paper or grinding wheels, 
and it is very important that this material be machined or 
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worked perfectly dry as it is fairly porous and any lubricant 
used tends to significantly alter Ив dielectric properties: 
Magnesium silicate of this type is available from Ceram Tec 
МА as CeraniTec designation AISiMag 222, and will with- 
Чы constant working temperature of over 1300? C. 

The insulating separators (16) are shorter than the con- 
ductive segments (14), allowing for the fed emitters (17) to 
be fastened outboard af the separators. The М emitters are 
^us located around the outer citcumference of the rotor 
assembly and should be formed of а siotered refractory 
composite, such as tungsen-copper, selected for йк relative 
Surface work function and superior arc-erosion characteris- 
tics. As can be seen in FIGS. 5, ба, and 6b, the feld emitters 
re fastened mechanically and electrically othe conductive 
segments (14) through locator pins (19), which fü imo 
mating holes recessed into the ends of the segments. These 
emitters (17) taper lo а somewhat sounded edge a the tips 
(20) which form the outermost periphery of the rotor (as an 
sembly), and are squaredca at their bases (18) 10 fit 
tightly against the insulating separators (16). From the ор 
view of HG. 6b, it can be cen that the ВЫ emitters follow 
the tapering of the segment separators (16), increasing 
Sigh in width frm deir bases (18) to the tips (20). The 
conductive segments (14), in contrastare of constant width 
‘over their length. 


Overall Description of the Primary Power System 
Structure 


Rotor Drive and Positioning Assemblies 


Referring now to FIG. 18, a split-frame centrifuge-style 
carrier assembly reminiscent of the mistable mounting 
arrangement for the turntable of a carousel may be employed 
to firmly suspend, center, nd rotatably mount the composite 
rotor assembly about iis inner circumference within the 
evacuated induction compartment of the housing, and such 
carrier assembly should preferably be constructed of a 
‘seldable nonmagnetic melal alloy which i suitably insu- 
ated from the electrically energized rotar assembly compo- 

The rotatable carier assembly may be mechanically- 
affixed andlor welded о one or more lage metal ring gears) 
‘which may be comprised of like sections (163) o Facilitate 
Construction and which in turm may be supported, driven, 
and dynamically braked by one or more low-voltage DC 
‘motor-generator unit(s) (161) (similar to those used in large 
electric rains) and drive pinion gears (162). Such ring 
са) may additionally be supported by pinion gear and 
pillow block bearing assemblies (If neessiry—not shown in 
TIG. 15) Such drive motor-generatorss) (161) and said 
pillow block bearing assemblies (if any) must be separately 
nd noarotatably affixed 1o the relatively stationary housing 
Superstructure. 

Referring still to FIG. 15, it can be seen that in the 
preferred embodiment the inner end of each rotor segment 
(14) and segment separator (16) is flared outward imo а 
retaining "Tanti (160). These retaining fanails are pref- 
erably enclosed and prepared for connection into a driven 
assembly using а system of: [i] insulating inner (171) and 
ower (173) ceramic thermal spacers; [ii] axial (172) and 
radial (174) nylon (or equivalent) Toad buffers; and [ii] 
Insulating displacement (170) and lockdown (175) ceramic 
bushings. The retaining ынай» are then secured into a 
driven assembly by two identical carrier half-structures 
comprising frame struts and members (168) and retaining 
Ting sections (167), using: [i] mounting ring sections (164) 
cach having two ring gear sections (143) attached thereto; 
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Lia corresponding number of mounting ring spacers (165) 
‘ach having а very stiff metallic xor plate (166) attached 
thereto; and [iii] nylon (or equivalent torsion buffers (169). 
‘The drive pinion gears (162) allow а preferred total of 32 
Jike and evenlyspaced DC drive motot-generator units 
(161), which are mounted to the Generators ground frame 
(10) to apply input rotational torque (or counterttational 
braking torque) othe composite rotor assembly by engaging 
total of four ring gears (comprised of sections (163) which 
э mounted to Ше roors described drive carrier assembly 

Rolling bearing assemblies should be employed o further 
center and stabilize the composite rotor about its outer 
periphery within the evacuated induction compartment of 
{he housing, as a readily feasible mechanical alternative for 
hat purpose to окто ісі" electromagnetic positioning 
systems (of the уре normally associated with тарсу train 
Technology) which are of a much greater complexity, 

Such rolling bearing assemblies may comprise two com- 
plimeatary pairs of stationary and rotating circular groove 
raceways (28) about the outer periphery ofthe composite 
то assembly, as well as an appropriate number of bearing 
bulls (26) including uniform all separation means, and 
these bearing assemblies may be composed of nonmagnetic 
stainless steel andor a specialized ball bearing ceramic 
(each as silicon nitride (ЗМ) which may run unlubricaed 
in a very hot electrically-charged environment 


‘The Rotor and Associated Elements 
There are a number of electrical structures attached to the 
base rotor construction, which rotate with the segments, 
separators, and field emitters as a composite assembly. will 
be understood that the чт mounted on the rotor and 
those interacting with the rotor are symmetrical above and 
below the incorporating device's equator, as well as ether 
‘continuous ог repeating in placement around the device in 
the plane of the rotor segments, so that a reference o an 
clement at one point above the rotor also applies to the 
Similar elements below and around the rotor. 
Referring to FIGS. 1 and 2, and in the prefered three: 
stage embodiment of the invention suitable for an aerospace 
vessel (as shown schematically in FIG. 9), the following 
elements o the principal electrical generating means are 
mounted upon the annular поют. Generally string a the 
outer circumference of the rote and working inward, and, 
for each structure, starting at he rotor and working upward, 
these ae 
[a] the ballast capacitor, comprising а negative ring ele- 
ment (22) attached directly to the rior, а dielectric 
layer (23) affixed thereto, and a positive ring clement 
[5 

[b] the bearing Бык (28), within which the bearing 
alls (26) roll between two identical raceway halves 
fone on the molor, and ome mounted fo the vessel's 
Stationary siructural fame, The ballrace (28) and bear- 
ing balls (26) support the rotor peripherally and are 
structurally mechanical, not taking рап in the electrical 
operation ofthe invention; 

Te] the voltage -induction diode ring array, in the form of 

^ cathode ring (28) which is mounted on and electri- 
Sally connected 10 the rotor segments (14) and an anode 
Ting (29) which is icd plane-parallel to the cathode 
ring (28) ad insulated from it by з suitable supporting 
Structure using insulating posts, pins, or brackets in or 
on the segment separators (16). Although the resulting 
‘combination could be thought of as а 2-element or 
diode vacuum-Aube construct and is similarly named, i£ 
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is more accurately а “cold” parallel plate capacitor of 
high чаше and appreciable AC conductance which 
preferably exhibits а modest circuit DC leakage cur 

[a] the outer feld coil (35), helically wound and supported 
‘upon a continuous coil support or structural core which 
is preferably nonferromagnetie (not shown). There are 
preferably two windings on the core which together 
Comprise such сой, as will be discussed in the circuit 
Section below and as is shown in FIG, 9—the major 
portion or field winding (81), and a minor portion or 
Bias winding (82); 
the outer voltage anser riode ring array, in the form 

‘of cathode (30), contol grid element (31), and anode 
(92) rings or elements, affixed: plane-parallel or 
Tadialiy-concentric above the rotor segments (14) and 
insulated from them and from each other by similar 
Sich supporting stueture (using insulating posts, pins, 
Or brackets) ia or оп the segment separators (16). This 
combination also comprises а triode vacuum-tube con 
Struct with controllably variable AC conductance: 

LI] te center field сой (40), helically wound and sup- 
ported upon а continuous сой support or core of the 
{ype described. There are again vo windings on the 
‘ore, as will be discussed in the circuit section below 
(and as is shown in FIG. 9)— he major portion or feld 
winding (89) and a minor portion or bias winding (84); 

[s] the inner voltage-transfer triode ring array, in the form 
‘of cathode (51), contol grid element (52), and anode 
(53) rings or elements, affixed plane-parallel or radially 
concentric above the segments ad insulated from them 
and from esch other by the described supporting 
Structures). This combination again comprises trode 
‘acuurmtube constet with controllably variable AC 
conductance; 

[b] the inner held coil (56), helically Wound and supported 
‘upon such continuous coil support or core. There are 
once again two windings on the core, s will be 
discussed in the circuit section below and as is shown 
in FIG. 9— tbe major portion or field winding (85), and 
4 minor portion or bias winding (86). 

[i] the voltagexinduction triode ring array, in the form of 
эп anode ring (61) which is mounted on and electrically 
Connected 10 the rotor segments (14) as well as а 
Cathode ring (89) and control grid element ring (60) 
affixed plane-parallel 1o the anode ring (61) and insu- 
red Trom й and fom each other by tbe said supporting 
tuetur). The resulting combination comprises + 
Triode vacuum-tube construct with controllably vari- 
able AC conductance; 

Lil the primary induction anode ring (68), which is also 
‘minted on and electrically connected io Ihe rotor 
segments (14) and which provides the positive element 
ofthe stationary plane-parallel electrode systems used 
to induce the exterior бе; and 

[K] the ring gear) (8) or other appropriate means for 
allowing a drive mechanism to spin the rotor. 


Field Coils 


Referring now to FIG. 1, the feld coils (3940456) 
which comprise the major rotating portion of the primary 
DC voltage generating means are formed of conductive 
insulated magnet wire muli-lyer toroidally wound upon 
ires (not shown) whose permeability should generally he 
minimized, and main portions of the DC voltage outputs of 
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the three field coils comprising each of to Tike groups 
"creo ове above the plane of the rotor and one Бабы 
мс sequentially connected via а plurality of individual 
systems of rotating plane-parallel electrode rings (or 
iteratively, modular radial electrode clement systems or 
tubes) inthe prefered three-stage rotor emodiment of the 
vention shown. The number of wire turns comprising each 
Such field сой sould in general be maximized (in a practical 
manner), in ether the single- or three-stage embodiments. 

Asis depicted more clearly in FIG. 8, cach such field сой 
may be compound wound or comprise two or more inde- 
pendent vollage generating portions, with either а or the 
"major portion of each coil constituting the field winding 
(81X83) or (8) or principal DC voltage generating portion 
ofthat сой as а whole, and the principal or field winding 
portions of the feld coils comprising either of the said two 
Jike groups thereof may be hooked in series ope to another 
by direct physical connection in the single-stage rotor 
‘embodiment of the Generator shown. Each of he two like 
sels of three such field windings thus formed are then 
Connected on their respective sides of the rotor between the 
plate resistor (91) ofthe diode array anode ring (29) and the 
"nner triode array cathode ring (59), while observing appro- 
priate conventions of polarity assignment. 

The remaining minor portion (if any) of each fcd coil 

jay comprise one or more independent bias andor control 
‘winding(), or secondary DC voltage generating portions) 
of that coil as a whole, withthe largest such Secondary 

ding if any constituting the control grid bias winding of 
that coil. As shown in FIGS. 8 and 9, one such bis winding 
(КВА) or (86) is provided for esch feld сой and is 
positioned in the чараты) immediately thereabove. In 
fhe single-stage rior embodiment of FIG. 8, these bias 
‘windings ме also directly connected in series one to another 
between the inner triode апау cathode ring (59) and the 
corresponding grid resistor (90) of that same array 's control 
gid (60), with the negative end of each bias winding toward 
the said grid resistor. 

In the three-stage embodiment of FIG. 9, the Ве winding 
of cach said field coil is connected in series between the 
plate resistor (92) attached to the anode ring ofthe outer- 
Ing electrode system which is adjacent to that coil and the 
cathode ring of the inneriying electrode system adjacent 
thereto, while observing appropriate conventions of polar 
assignment. The bias winding (if any) of each sid field coil 
js then connected between the cathode element (30XS1) or 
(9) of such innerlying electrode system and the grid resistor 
(0) attached to the negative control grid (BINS2) or (60) 
(respectively) of that same electrode system, while observ- 
ing appropriate conventions of polarity astienment, sch 

tat said bias winding is in parallel with the cathode ring or 
lement of iba electrode system and may therefore provide 
эп AC andlor DC voltage bias with respect thereto in the 
manner associated with electron vacuum tubes, 

Rotating Electrode Arrays 

Electron vacuum tube design, construction, and operating 
methods ме employed to impress the principal portion of 
sach feld coil group's combined series DC voltage output 
across the Generators rotor in an opposed parallel arrange- 
ment (comprising two like field winding circis or rotor 
Subcieuis), such thatthe rotor segments become electri- 
cally polarized, although the rotor is nol considered uni 
ormiy energized electrically ший a finite DC Primary 
Power System cireuit current is established against the series 
capacitance and high bias voltage of the several rotor 
mounted electrode systems. 
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Two special pairs of highly-capaci 
(0224) seperated by а dielectric me 
upon the polarized rotor (6) near the outer negative periph- 
чу thereof, and supplied with а portion of the Generator’s 
positive primary DC output voltage, in order to accomplish 
the storage of a predetermined amount of ballast electron 
charge which is sufficient to enable a desired mach-higher 
Secondary voltage to appe the neural sections of 
the housing (given he siatie capacitance and surface charge 
density characteristics of ihe housing as à whole in 
operation). 

Electron vacuum tube design, construction, and operating 
methods may be employed lo induce andor moduls 
substantial DC bias upon be plate currents of any or all of 
the various rotating plane-parallel and'or radial electrode 
systems or “arrays” employed in the present invention. Each 
totaling three electrode system or triode array so-employed 
should be constructed in such a manner that it exhibits a 
minimum design amplification factor (2) equal to 40, with 
reference to any AC voltage or signal present in its electrical 
circuit and аз a function of its engineered relative electrode 
Spacing). 

Electron vacuum tube design, construction, and operating 
methods may furthermore be employed to induce, modulate, 
andlor amplify a minor pulsed unidirectional or alternating 
voltage upon the high-energy DC rotor current, and there- 
Tore on the field envelope current as well, as 3 means Бу 
which ше electrodyasmie field produced by the Generator 
may potentially be used (as a form of antenna) for purposes 
of tunsmiting and receiving à variable electromagnetic 
andlor gravimetric resonant frequency signal either t or 
fiom itself or a separate similar device (as the case may bo). 

їп light of this teaching, i is contemplated that one 
possible type of communications signal which might be 
investigated employing the EDF Generator would couple the 
clectic, magnetic, and gravitic forces to utilize the wave 
mechanics of quantum potential vacuum fluctuations (AE 
А), which are believed by some theoretical physicists i 
propagate at c? in order to explain the uniform operation of 
gravity and enropy in two space-time continuums which are 
coincident but completely out-of-phase. Should this quan- 
"um gravity theory prove correct, th transmission delay of 
a gravimeiricallycoupled EM signal at this wave spoed 
‘woul be only 0.10525 seconds per lighyca 

їп any event, И should be noted that the rotor interstage 
coupling transformers (89) which are depicted in FIGS. 1 
and 9 (but are not shown in FIG. 2) would be employed only 
їп a preferred three-stage rotor embodiment, and mounted 
(one each) immediately above the rotating diode and rapsfer 
triode arrays (28)-(29), (30)-(32), and ($1)-(S3) 
respectively), These transformers may preferentially take 
the form of continuous toroid coils оп either powdered iron 
ог nonmagnetic cores (like the field coils), having single 
Jayer primacy and secondary windings, or of one or more 
pais of balanced toroidal are-section coils and cores of 
Similar composition which are uniformly distributed above 
said rotating arrays, Each transformer (89) uses two DC 
blocking capacitors (88). 

Ii may be appreciated from FIGS. 8 and 9 that each bias 
winding or series group thereof, its associated triode array, 
and а corresponding ouput plate resistor (91) or (92) 
together comprise one stage of amplification of any AC 
signal voltage which may be present across that tides grid 
resistor (90) as a input, In hs way, electromagnetic waves 
‘of one form or another from outside the external field created 
by the Generator may be both detected, rom their influence 
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waveform(s) of the feld envelope current, and 
icd from within the device (when wed as an aerospace 


The Interaction ofthe Rotor and Frame-mounted 
Elements 
Magnetic Rings 

А plurality of circular arrays of stationary permanent 
magnets essentially comprise the stationary portion of the 
primary DC voltage generating means, and each such mag- 
fet is preferably to be femel as а C-shaped ring composed 
‘of axially round stock of a metallic ferromagnetic substance 
‘which exhibits a very high residual induction (such as the 
alloy family commonly known as Alnico). The number of 
individual magnetic rings comprising each such array should 
in general be maximized (in a practical manner) Preferably, 
sach magnet array has a rigid and annular nonmagnetic 
ound core (not shown) which is roughly equal in minor 
diameter to the inside diameter of the constituent rings, such 
{at the rings may be easily sirung thereupon rather like 
beads on an abacus wire. 

Referring once again o FIGS. 1 and 2, cach of the several 
magnetic ring arrays (3439/55) may be installed in sec- 
‘ions which ме preferably equal in number to tbe number of 
Tike sections into which the incorporating device's super- 
structure is divided. The rotating field сой S40) or (56) 
associated with etch such circule array of individual mag- 
netic rings must be respectively concentric and adjacent 
‘hore, ond is basically positioned oa both he radial and 
axial centerlines of the Aux gaps of that arrays constituent 
ings. As power is generated thereby, these rings may need 
periodic replacing 

The maximum length of the Bux pap of each such 
‘C-shaped magnetic ring must of course be just slighily larger 
than the minor outside diameter of ils associated ПеМ coil, 
sod should be roughly equal to or just slightly less than the 
formed inside diameter of that magnetic ring. Inthe pre- 
ferred embodiment these ring flux gaps are oriented 


horizontally, although they may ako be readily oriented yy 


vertically if so desired. Each magnetic ring may also be 
‘mounted within the superstructure ofthe housing such that 
3 comparatively small thin axially-polarized wafer of a 
highly-coereive permanent ferromagnetic substance (like 
sintered Ferrite 5 (ВАО 6e.) is positioned in the hollow 
center of that ring magnet, with such water's magnetic poles 
facing the like poles thereof, о us to act as a leakage ux 
blocking or reducing mechanism with respect thereto. These 
optional components would be most easily installed by 
insertion into а corresponding slo cut into each of the 
described mounting cores, and are recommended for use in 
very large devices. 

Ako arranged concentrically around the evacuated induc- 
tion compartment (12) of the Generator, bul fixedly mounted 
within the vessel's structure instead of rotating withthe rotor 
assembly, are the following elements of the principal elec- 
trical generating means. Again, they are discussed in order 
rom the outer circumference ofthe vessel inward, в shown 

FIGS. 1 and 2, and a reference to an element at one point 
above the rotor also applies to the similar elements below 
and around the rotor: 

[a] the stationary half of the ballrace (28); 

Th] the outer array (34) of stationary permanent magnets, 
‘which should be mounted on a nonmagnetie core and in 
the prefered embodiment incorporates a maximum оГ 
900 such ring magnets equally spaced around the vessel 
superstructure; 
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the circular group of stationary electromagnetic arma- 

tures G7) or “variable inductor” array, as used to impart 

3 rotational magnetic foree upon both the extemal 

discharge curent and the. internal rotor assembly 

< (hich iS proximal thereto), Each such array preferably 

comprises a maximum of 180 such armatures, and is 10 

be approximately centered within the neutral region of 

the housing so that its constituent armatures are axially 
parallel to he eotoc's axis of rotation; 

be center array (39) of stationary permanent magnets, 
which should be mounted ons nonmagnetie core and in 
{he preferred embodiment incorporates a maximum of 
720 such ring magnets equally spaced around the vessel 
superstructure; 

[e] the inner array of (55) stationary permanent magnets, 
‘which should be mounted on a noamagnelic core and in 
the preferred embodiment incorporates a maximum of 
S76 such ring magnets equally spaced around the vessel 
superstructure; and 

0 be sina anode ring (SB, located adjacent ad 

ine -parallel to the rotating cathode (59) of the inner 

estan induc wis a whe Sree s 

induced positive voltage that is made avaiable to the 
control ciety shown in FIG. 10 as described below. 
FIGS, # and 9 show two embodiments ofthe Primary 

Power System. The “Field Induction System” or stationary 

plane-parallel electrode arrangements) employed to induce 

the exterior field is/are basically he same in either case, and 
the voltage control system of FIG, 10 may be used with 
either embodiment 

The simpler single-stage rotor system of FIG. 8 is prima- 
ly intended for applications wherein the EDF Generator 

‘would be employed to produce useful electricity or heat, the 

Tater being extracted from a principal liquid bull coolant 

circulated through the primary thermal conduits (48) (shown 

in FIG. 1) that encircle the feld power resistors (63). Two 
thermal exchange or main service manifolds (no showa) 
would provide ground-based support 1o such a Generator 

fiom an associated шййу or physical plant, эв well as à 

remarkable level of electrical or thermal output from such 

Generator thereto, Each such manifold would connect 

directly to a Single circular center sector of one of the tuo 

positive housing zones. Each of these two cemer sectors 
da) опе or cither of which is depicted in FIG. 4, must in this 
case be composed of a nonconductive material. 


Description of the Primary Power System Circuit 
Referring again to FIG. 8, the respective outer, center, and 
inner field windings (S1H3XSS) are directly connected in 
series, and the voltage thus generated is applied 1o the inner 
induction triode array cathode ring (59) and (through plate 
resistor (91)) o the outer induction diode array anode ring 
(Q9) and to the ballast capacitor anode ring (24). The 
ss respective outer, center, and inner bias windings (8284) 
(86) are also connected in series, and the voltage thus 
generated is applied between the inner induction triode array 
Cathode ring (59) und (through grid resistor (90)) 10 the 
©оашо1 grid (60) ol that same array. This places вай! control 
ж grid in parallel with that cathode electrically. 

"The turos numbers of the bias windings (82KB4)(86) and 
the grid resistor (90) values are chosen 10 apply a bias 
voltage to control grid (60) such that the inner induction 
ойс array is biased very nearly to current cutoff, Thi 

че results in a very high voltage being induced on the rotor 
segments (14) between outer induction cathode ring (28) and 
Taner induction anode ring (61), but aa very low series field 
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сөй current due to the near-cutol bis of the triode array. 

is expected that the voltage on the too segments between 
these two rings, in a preferred embodiment using this 
arrangement, would he approximately 8,000 volts for a 
Гоше diameter prototype, or about 2,000 vols per font of 
housing diameter. It is aso anticipated that series field сой 
sortent could be limited о fractional amperage in smaller 
Such devices and to single-digit amperage in he largest 

The preferred embodiment shown in FIG. 9 is a three- 
sage rotor system which is considered to be much more 
useful for applications wherein the EDF Generator may be 
employed as an aerospace vessel, in that it allows energy 
‘wave-funeton signals from outside be vessel to be detected 
sod amplified inthe manner previously described 

їп this embodiment, instead of the ВЫ windings (81) 
(8385) being directly connected together in series, inter- 
mediary volage-transerriz triode vacuum tube constructs 
ж used to effect an indirect series connection between the 
Said field windings. The voltage thus generated is again 
applied to the inner induction trie array cathode ring (59) 
and (through plate resistors (92) to the outer induction 
diode array anode ring (29) and to the ballast capacitor 
anode ring (24). The bias windings (8286) are in this 
ase used lo provide an independent bias voltage 10 the 
control grids (MDYS2X60) of the outer, center, and inner 
rotating iode arrays, respectively, in parallel with their 
cathodes. 

‘Asin the single-stage rotor embodiment described above, 
‘he turns numbers of tbe bias windings (82XB4N(B6) ad the 
grid resistor (90) values are chosen 1o apply a bias voliage 
to contol grids (3182) and (60) respectively such that cach 
corresponding triode array is biased very nearly to current 
"uto This results in à very high vollage being induced on 
he rotor segments (14) between outer induction cathode 
zing (28) and inner induction anode ring (61), again at a very 
Tow or fractional current duc to the near-culoll bias of the 
"rode arrays. I is expected that the volage on tbe ro 
segments between these two rings, in a prefered emb 
ment using this arrangement, woud be approximately 1,500 
vols per foot of vessel diameter. 

o general, the stationary anode rings (88) and all of the 
rotating electrode rings except the primary anode rings (68) 
Should be composed o a nonmagnetic suuctural nickel alloy 
(such as Inconel 600) A rotating control grid element wires 
should be composed of am alloy such as that commonly 
known as nichrome. The rotating cathodes may be com- 
posed of modestly-ihoriated tungsten, however, if and only 
Ss necessary to establish a small DC Primary Power System 
current ifthe observed "dark discharge” current values are 
deemed insuficient, particularly in the three stage embod 
ment wherein amplification of а minor AC signal volage 
тау be desired for communications purposes. The ceramic 

atrial Titania, with a nominal dielectric constan of 85, 
may preferably be used to form the posts, pins, or brackets 
‘which support the various rotating electrodes, 

Mis important 1o observe that both Primary Power System 
(oto) feid winding circuis as configured in both the 
single- and three-stage Generator embodiments will bave an 
inherent AC series resonant frequency, and operation at that 
frequency will maximize the series field winding AC line 
currents (within given circuit resistor constraints) as well as 
the dependent sage plate voltage drops (across resistor(s) 
(91) or (92) respectively) which allow stage AC signal 
reproduction and amplification. A« im traditional related 
practice, the series resonant frequency will be that at which 
{he given circuit's inductive and capacitive reactancs are 
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approximately equal and opposite. Thus, the series resonant 
frequency of either of said Generator rotor circuit embodi- 
ments will be largely contingent upon the total field winding 
inductance and сой core permeability, as tbe various rotor 

$ electrode атау» andthe plate resistors) (91) or (92) must 
have quite specifie fixed relative design values of capaci- 

"ance and resistance (espectively)—as a function of total 

feld winding voltage for proper overall DC and AC circuit 

performance. 

Esch Primary Power System control grid winding sub- 
circuit as configured in the three-stage rotor embodiment 
may then be readily tuned for stage AC parallel resonance at 
the said inherent series resonant frequency, thereby mini- 
mizing stage grid subeireuit line curent while maximizing 
te чаре grid voltage drop (across each grid resistor (90) 
which determines the level of net sage AC signal voltage 
quin or amplification obtained. As im traditional related 
practice, the parallel resonant frequency will once again be 
{at at which the given subeireuit s inductive and capacitive 
reactance are approximately equal and opposite. This con- 
dition may be achieved by connecting an optional capacitor 
fof suitable value if desired across the secondary winding (or 
control grid resistor side) of cach rotor stage coupling 

ssformer (89), as indicated in FIG. 9. 


“The Field Induction System 


Before commencing a technical discusion of the station- 
ary induction clecrde systems which will be used to charge 
the positive housing sections, it will be necessary to further 

хаце certain aspects of the Primary Power System 
electrical circuit so that a few of its key operational char- 
acteristics are more clearly understood. 

Referring now to FIG. 7, each of the Generators two 
identical groups of rotating field coils (one above and one 
"low the rotor) ме in essence connected in simple series 
across the rotor segments using pairs of capacitive electrode 
tings, thus forming a single series loop with respect to the 
тоя. The two such series loops are al the same time, 
however, connected in mutually opposed electrostatic par. 
allel with respect to the rotor segment circuit eg common 10 
both such loops. 

Based on applicable principles of proper circuit resolution 
ond series DC capacitance, such an opposed series-parallel 
iir may readily be configured such that equal and 
‘opposite-polarity voltages will result upon the rotor- 
‘mounted induction cathode (28) and anode (61) rings in the 
absence of a fixed ground reference. To this end, the rotor 
assembly isl is to remain completely without direct cath 
‘or chassis ground in operation, and a corresponding segment 
polarization will continue as the circuits duly energized by 
finite DC conduction current 

When a primary DC rotor current is also established to the 
housing’ Emitter Ring (47) and an extemal discharge 
‘current in tura occus to the positive zone sectors (42), the 
{wo systems of primary induction electrodes (64) (88) also 
complete two simple series loops back to thë rotor and the 
fo such external fell envelope subxircuis im parallel 
coastitute the EDF Geacraor s “Field Induction System” 
‘cuit, Thus, the lol feld discharge current equals the 
primary rotor current, and the rotor segment circuit leg is 
Common to both of e major system circuits describe. 

As is apparent from the section on Method of Operation, 
itis imperative that the charged housing sections also have 
no direct earth or chasis ground, being instead of a 

floting-ground” reference with respect 10 the described 
primary rotor circuit The cathodes (64) ofthese two primary 
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electrode systems may have a chassis ground reference at a 
very high resistive bias (as indicated in FIG. 10), across 
‘which any actual cathode charge imbalance or potential in 
‘operation may be detected and measured 

Therefore, in light of tbe Faraday shielding principle and 
the sid equal and opposite voltages which occur at opposite 
ends of the rotor segments (14), the potential difference 
between the rotor field emitters (17) and he inner surfaces 
ofthe two negative hull sections (or Emitter Ring (47)) will 
tend wo become equal (and opposite) in operation to that 
across te primary electrode systems. And thus, а suitably 
чам and engineered dilferential in the electron emissivity of 
the field emitters (17) and the said ground-referenced pri- 
mary cathodes (64) will define the primary voltage expan- 
Sion ratio which may be obtained (in the manner fist 
‘und їп the section on Method of Operation), This topie 
‘wll be discussed in more detail in а section to follow. 

Moreover, a basie field-envelope-cireuit generator design 
is disclosed which thus far, in accordance with Faraday's 
and Lenz's Laws, can produce a very bigh DC primary 
Voltage with minimized circuit AC curent inductance 
losses, The Primary Power System's DC voltage is not 
readily available, however, for purposes of normally usable 
Electrical output” Brushless clecrde rings (S8) must once 
again be employed to extract any portion of this primary 
Voltage for aor usc. The Primary Power System sche- 
maties shown in FIGS. В and 9 in conjunction with FIG. 10 
Бем illustrate the use of these two additional stationary 
anode rings (S8) one suspended adjacent to cach inner rotor 
induction cathode ring (59), which allow a large 
lecrosttcill-nducod positive DC voltage to be “picked 
IP. This positive voltage may then be used as a source of 
low power within an external circuit, provided that circuit is 
negatively-grounded and only to the Generator's chassis, 
and therfore really intended for auxiliary onboard usage 
only. 

I can be seen thus far, and especially in FIG. 7, that here 
are essentially two major systems involved in creating the 
Voltages which must be applied to the positive and negative 
housing or hull sections in order to form the clectrodyaamic 
field that will surround the Generator in operation. These 
жо systems are: 

TA] the Primary Power System, which generates large 
DC voltage by electromagnetic induction and then 
clectrostatically induces а major portion of that voltage 
upon the rotor segments (14) between two pairs of 
induction anode (61) and cathode (28) rings which are 
conductively affixed thereto (about the inner and outer 
icumforencos of the rotor assembly, respectively): 
ind 

[B] the Field Induction System, which utilizes the poten- 
ЧЫ difference which then exists between the postive 
inner circumference of the rotor and its two attached 
primary anode rings (68)—and two separate sets of 
highly cletron-emissive stationary cathodes (68) 
‘which are maintained at chassis ground and which are 
‘Secularly-arranged near and clectrically-connected 10 
the periphery of cach central collector housing section 
(or "zone" so tha they may jointly charge their respec- 
five zone scctors (44) andor (42) positively by sip 
ping them of native electrons, 

Each of these primary electrode army cathodes (64) 
‘cane directly 1o a field power resistor (68), wbich in turn 
‘Sonnet one positive radial zane sector (42) of the central 
housing sections. Esch such cathode (64) is also vertically 
aligned inboard with a group of three stationary plane- 
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parallel grid electrode elements and one of the two inner- 
‘most rotating induction anode rings (68) conductscly- 
affixed 1o the rotor segments (14) (about their positive inner 
circumference), Each such group of three grid elements is 
comprised of а control grid (85), an accelerator grid (66), 
and a suppressor grid (67), with one such combined prid 
element assembly per radial zone sector (42). 

Together with the said primary induction anode ring (68), 
cach such S-electrode group constitutes what is termed з 
“unit pentode array” (68) as seen in FIG. 7) The unit 
pentode arrays (69) and their associated frame-mounted 
power resistors are this arranged in two ring-shaped sets, 
есше between the rior and the two positive housing 
sections, which are referred lo throughout ss tbe “primary 
Induction ring ays” 

The potential difference between the unit pentade array 
cathodes (64) and rotor primary anode rings (68) is then 
referred to as the “primary array voltage”, as the unit 
Pentode arrays of each primary induction ring атау are 
вреска parallel electrically (between the field envelope 
Snd rotor), andthe numberof unit pentode arrays should he 
equal 10 the number of like sections imo which the Genera 
ors superstructure is divided. 

Electron vacuum tube desig, construction, and operating 
methods may be employed to induce andor modulate 3 
Substantial DC bias upon the plate cures) of the several 
‘nit pentode arrays, which electrically Tink the polarized 
rotor o the central housing sections, for purposes of ren- 
dering the external clectodynamic field variably non- 
Isometric and therefore directionally propulsive. Each such 
stationary” Sclectrode system or unit pentode array (69) 
whose anode element actully rotates) should be con- 
плей in such a manner tbat it exhibit a minimum design 
amplification factor (д) equal to 120, again with reference 
о any АС voliage or signal present in the Field Induction. 
System circuit and as a function of its engineered relative 
electrode spacings) 

“The rotating primary induction anode rings (68), station- 
ary cathodes (64), and various grid element wires which are 
associated with the stationary multi-elecirode systems 
Should be composed of tungsten, due to the extremely heavy 
Conduction current across these primary arrays. Ceramic 
posts, pins, or brackets composed of a specialized material 
Such as Titania may once again be used o support all of the 
Various stationary electrodes and grid clement and cach 
unit peorode arrays grid wires should be vertically aligned 
(өг mutual shading) similarly to those in a "beam power 
Sonde" vacuum tube. 

‘As generally depicted in FIG. 1, a primary thermal 
conduit (48) with an imbedded coolantcarrying core (49) 
encircles and mechanically supports each unit pentode array, 
its power resistor (63), and that resistor s enclosing dielec. 
tei bufer (48). These thermal conduits and dielectric buffers 
SIL be examined in further detail hereinafter, 

The operation of the Field Induction System is regulated 
by a central Field Voltage Control System which is modular 
їп mature, as illustrated in FIG. 10, and which is therefore 
mechanically and electrically connocted fo the stationary 
cathodes nd grid elements of each мой pentode array (69) 
In this regard, the auxiliary stationary anode rings (58) 
described above are to serve as the source of positive voltage 
applied to the accelerator grids (66) of sad unit pentode 
arrays, and such Feld Voltage Control System is designed 10 
directly accept this voltage foe that purpose. The Field 
Induction aad Voltage Control Systems will be discussed 
further in sections to follow. 


Zone Sector Construction 


Referring now generally to FIGS. 3 and 4, one major goal 
in dividing cach of the two hull positive zones or sections (5) 
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whieh jolly comprise the Generators Field Hub into a 
Jane number of radial sectors (42) in electrical parallel is to 
limit the external field eurent reaching cach particular 
power resistor amd unit este array combination to a fairly 
{form level, while somewhat reducing fela corrent um. 
ey losses as well However, ach radial sector (42) is 
Thereby alo given the capably of electing a oca thst 
production Шахана {in propulsive three-stage rotor 
devices), by Vie of i eleeirieal ola, as then 
possible to vary the local повис presented v the ele 
обра Hck with respect to any given radial sector s0 
{hat a substantial measure of ЕЕ 
Lais may thes be achieved by varying the proportional 
Feld current conducted by that sector 

Because tbe inherent resistance of each such sector sell 
will be negligible even at an extremely elevated operating 
temperature, in part due to the very low temperature ож 
баеп ot resistivity ofthe proposed ec hull plate material, 
the voltage drop across the radial length of each sector will 
o he nei Пил, the determination of an appropriate 
Sector thickness becomes an entirely structural consider- 

on. Asccondry design goal wilh respect o zone sector 
ization is therefore to select a uniform Erosssectional area 
forthe radial zone sectors (42) which yields а Field Huh 
tol conduction mass approaching that of the device's rotor 
Segments (4) 

The bull plating which forms cach positive zone (or 
section (S) ofthe Generator 's РЕМ Hub should preferably 
be composed of sinks secl ог а refractory metal, and 
‘divided to thirty-six одра ага radial zone sectors (42) of 
teuncaled wedge shape an a citeular center zone sector (44) 
Ав sianed сийип, in the single-stage Generator embodiment 
{hese two center zone sectors must be of a nonconduetive 
Imaterial or construction, и should also comprise aproxi 

ло о tial area of hee respective zones 10 
low the connection of the exchange or main service 
пайы described above. Ta the cse embodiment 
Sch center sectors (4) mus instead bc conductive as Just 
Prescribed Tor the radial zone sectors (42), and should cach 
Comprise about 1% ofthe su zone area, Each such positive 
тайа sector shouldbe formed of a single piece of he Bul 
Plating material in sucha manner that As cross sectional area 
{nthe direction of iis radial length а maintained at a very 
uniform value. 

The uniform thickness of cach center zone sector (44) 
should be equal to that of the radial sets as measured at 
{he minor (inper) are width thereof, and the radial Sectors 
тч be insulated from the respective center sector where 
they meet that center sector's periphery (except in single- 
age motor devices). A suitable thin. ceramic insulating 
parition (49) may Шейн be installed between each 
Масон pair of radial zoe sectors (42), and around each 
enter ойо (44) in three-stage devices, and the uim at 
thickness of thew sector insulators should in general hc 
minimized. 

Jo three-stage device, four radial sectors (42) of cach 
positive housing zone which correspond o cardinal points 
Separated hy 90 degrees of the hulls circumference, and 
Which divide the Feld Hub йо four equal quadrants (a 
indicated with phantom lines in FIG. 4) should be con- 
nected in parallel with the center sector of that positive опе 
the maximum positive voltage end of those four sect 
ора power resistors (63). 

The parallel resistance of the four conductors which 
therefore connect each cener zone secor (44) (n trc 
Sage devices) to its respective ctwork of power resistors 
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should then be such that that sector's per unit surface ares 
Tevel of feld current conduction is slightly higher on the 
average than that of йв adjacent radial sectors (42), under 
uniform zero-signal ficld bias conditions a hereinafier 
described. 

‘The four unit pentode arrays (69) of each primary induc- 
tion ring array which correspond 1o the power resistors 
so-connected to that primary ay s center zone secor (44) 
‘would generally not be utilized individually in the active 
Teld current bias modulation related fo the production of 
‘bea thrist leas tees or devices), being 
instead reserved prims involvement in sig- 
nal communications 


Power Resistors 


As best soen in FIG. 1, the cathode element (64) of each 
plane-parallel electrode system or unit pentode array whieh 
Based fo ПОК the rotor assembly with a positive housing 
collector section or radial zone sector (42) is electrically 
connected to such positive section or sector by means of a 
ceramic resistor block (63), of a certain low dielectric 
‘oastan ad high volume resistivity, which becomes a poor 
but effective conductor at the elevated operating voltage and 
temperature of such housing collector sections and which 
ensures an adequate external field current voltage drop 
between such section or sector (42) and said cathode ele 
ment (64) (which is chess grounded as shown in FIG. 10). 

Referring still 10 FIG. 1, each sid ceramic resistor block 

“power resistor” (63) is io be entirely jacketed Буз 
hollow ceramic thermal conduit (48), including a dielectric 
butler (45) composed of a ferroelectric material having a 
certain high dielectric constant and very high volume resis- 
tivity which does not become a conductor even at the 
elevated operating voltage and temperature levels of said 
power resistors, These thermal conduits (48) mechanically 
©оапес the power resistors to a flattened inner surface of 
Such positive hull section or radial sector (42) and a form of 
Very- high-temperature heat taser Muid such ss liquid 
Sodium may be circulated therein so that the proper resistor 
Temperature is maintained to ensure an optimum cathode 
potential with respect o ground 

A suitable manifolding, pump, and heat exchanger system 
(not shown) may be used to extract or transfer an extremely 
high level of recoverable thermal energy from the power 
resistors (63), arising from the field current voltage drop 
associated therewith, by means of such primary beat rane 
"uid circulated through the thermal conduit cores (49) ia the 
manner normally associated with auclear power plants. 
Similarly, the rale at which sich primary hull coolant is 
circulated may be used 1o directly regulate and limit the 
External field current o a value within the safe ampacity of 
the rotor assembly 

It is important to point out that euch of the Generator's 
power resistors (63) and is associated dielectric buffer (48) 
End primary thermal conduit (48) may be designed, as an 
assembly, 1o incorporate a fixed positive reduced-vllae tap 
(not shown), whereby a main source of onboard or output 
DC or AC electrical power may be provided either or or 
fiom the Generator within а Пай ашу circuit which is 
grounded directly to the primary cathodes. Provisions 
Should and may also be provided for biasing, damping, 
an inductively coupling any primary cont connecting 
"duced in the highly-condutive primary coolant. Onboard 
electrical resistive heating means should und may be incor 
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porated for purposes f pre-heaing the primary coolant and, 
In tum, the power resistors and dielectric bulles. 

Referring briefly to FIG. 11, it js also importan to note 
that the Generator’s power resistors must be in a conductive 
slate before the housing potential dillerence reaches break- 
own field intensity, as figured along a minimum semicir- 
cular are trajectory (142) across the hull neutral sections (4), 
and the flow of field discharge current commences. 
Therefore, tbe actual maximum dielectric constant of the 
resistor material used in very-high-voliage single-stage rotor 
devices, and in ulra-high-voltage three-stage rotor devices 
э well, may be calculate at about kel 

‘Asis bos seen in FIG. 14, tbe recovery thermal conduits. 
(79) o the secondary hull coolant system which assist in 
Supporting the entire tapered peripheral portion of the bous- 
ng must pass inboard between tbe power resistor assemblies 
referred to above, and therefore the resistors (63) must 
sume a complex tapered shape to provide the necessary 
clearance. As generally depicted in FIGS. 1 and 2, bey wil 
have a trapezoidal cross section at the “top” or outward 
facing end (with radial length somewhat greater than minor 
cireumferential width) and a rectangular cross section at the 
bonom or cathode end (with circumferential width much 
жешет than radial length). In this regard, their engineered 
Shape should still maintain a uniform conduction cross 
section exactly analogous to that ofthe preferred positive 
onc sector constuction described above 


Dielectric Buffers 


Referring once again o FIG. 1, it is imperative o elec: 
сау insulate the power resistors (63) duc to the extreme 
vollage drop that will occur across them in operation4o 


prevent direct discharge to otber nearby structural compo- 
‘eats from taking place. However, not only is this a problem 
{due to the thickness of insulation which would be required 
at any "ordina" dielectric value, but the power resistors” 

ri 


"ics. Fortunately, the rics 
for use in aerospace electronics applications (particularly 
multi-layer capacitors) has resulted in the development of э 
Small number of exotic materials potentially suitable for use 
Жа space charge baller (156) or dielectric encapsulant (45) 
or the Generators power resistors (63). 

In the application contemplated herein, the volume resis- 
tivity of the resistor encapsulant is somewhat secondary to 
its dielectric constant К at high temperature, because no 
opposing contact voltage is present (as in a capacitor) 1o 
encourage circuit conduction loses within the material 
Therefore, the prime consideration is the dielectrics ability 
to exhibit a very large k valve at over 600" C. This places the 

trial squarely inthe realm of a very small select group 


‘of Clas Ш high transition temperature ferroelectrics, These 


ond Lead Унет Tantalale, do not begin to demonstrate 
Significant dielectric strength at less than 30010450 C. One 
Such compound, Sodium Bismuth Titanate 
(Na, Ві, TiO, actually exhibits an amazing peak К 
value of about 3000 пеш tbe middle of the said power 
теч operating temperature range: at 655° C. (1027 F). 
‘This would sem to indicate that this eompound i eminently 
suited for use in forming the necessary rotor space charge 
buffer pieces (186) andr resistor dielectric butlers (45) in 
this application. 

should he stressed that great care in quality control must 
be exercised in formulating and sintering this or any similar 
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such special compound during manufacture ofthe dielectric 
Pull pices. Ап absolute minimum of impurities must be 
assured, the density of the constituent powder maximized, 
and cach piece finaly certified as being free of the smallest 
Physical defect prior to use in order to attain the desired 
operating performance. I is also hoped that these crucial 
components may each be compaction dic formed and sin- 
tered simultaneously with a respective power resistor (63), 
and perhaps even with the corresponding primary thermal 
conduit (48) s well 

“The core (49) of the thermal conduit associated with each 
power resistor (63) should be constructed of а relractory 
melal or alloy thing (such as molybdenum) which is 
jacketed with high-purity Alumina or a comparable material 
Formed directly thereupon: Thus, each such primary thermal 
conduit becomes an extremely strong structural member 
‘which may also be used to support the stationary electrodes 
of the corresponding unit pentode array, while circulating 
the preferred liquid sodium heat traasler fluid or coolant 
around the outward faces of that power resistor to recover or 
таче is excess heat 

Each power resistor (63), its dielectric buffer (48), and 
associated primary thermal conduit (48) together comprise 
fone power resistor assembly, and cach such assembly in 
combination with its corresponding unit pentode array is 
considered for present purposes as forming the constitvent 
component group of which the primary induction ring arrays 
nd Field Induction System are comprised. 

Extensive calculations reveal that a suitable power resis- 
"or material in most sizes of the single-stage embodiment of 
the Generator would be a ceramic material with the chemical 
formula Mgo.Si0, which is available from Coram Toe NA 
55 CecamiTee designation Staite 357. A suitable power 
resistor material in mast sizes of the preferred three-stage 
embodiment of the Generator would be а somewhat diffrent 
ceramic material with the chemical formula 
2MgO.2A1.0, 5510, which is available from Ceram Tee 
NA as Силий ге designation Cordierile 547. 


Overall Description of the Field Induction System 

Before an overview of the EDF Generators Feld Indue- 
tion System electrical circuit is presented, a somewhat 
comprehensive examination of the nature of the housing or 
hull configuration shouldbe made, as in this application the 
hull itself is an active part of tbat circuit. Is electrostatic 
characteristics as а function of such configuration wili 
therefore have a fundamental influence upon the nature of 
the external ВМ envelope discharge current itself. 


Hull Design 


The derivation of the Generator’s desipn hull 
configuration, as best seen ia FIG. 3, comprises along and 
complicated story. This should not be taken o imply tbat the 
final and rather exacting composite shape selected is the 
only one that “works” properly. I merely reflects the pre- 
ferred embodiment ol the inventor's coneeptualization of a 
fundamentally mechanical device which happens to entail 
both tremendous electrical complexity and inspiring aero 
nautical implications. 

"Should the proposed vessel eventually be used to explore 
the possibility of transcending the time/light barrier, 
extremely precise calculations regarding й spatial displace- 
‘ment and ате таг ratio will по doubt become necessary. 
Therefore, one of the principal reasons for the chosen hull 
design is that the total vessel displacement may readily be 
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calculated using traditional formulas from analytic geometry 
forthe volumes of the wo truncated right conie sections and 
wo one-base spheric zones, and the volume of the remain- 
ing cylindrical central chamber region. 

‘Using just these formulas, a vessel bull configuration has 
therefore en developed which may be linearly expanded 
(a scalar function of he hull radius) to virtually any size 
with no significant less of accuracy. The Table of Dimen- 
sions whieh follows and the attendant schematic hull dia- 
gram of FIG. 3, upon which all of the subsequent Detailed 
(Calculations quoted are based, illustrates the application of 
this design technique to a theoretical vessel hull only 48" in 
diameter. И must be emphasized that the construction of an 
Electeodynamic Field Generator this small might not prove 
entirely practical in reality, due strictly to mechanical 
limitations, and the inventor believes this prototype model to 
Бе in faet tbe smallest such machine that could be built. This 
original bull size was deliberately selected, however, to 
encourage the development of the maximum possible acc. 
Tacy wilh respect to contingent specifications for the relative 
size and positioning of the Generators principal 
components, prior 10 the actual construction of larger 
machines. 

The surface areas of the negative (3) and positive (8) hull 
sections are set equal lo each oiber, and Tor о very 
importam reasons: [i] to give the vessel bull а significant 
theoretical capacitance (despite its unusual geometry); and 
[ito render the two “driving” or discharge current portions 
of the field envelope uniform in cross section. Essential 
considerations which are related to these fundamental design 
criteria are best expressed in the following electrostatic 
Tormula for uniform led intensity in a DC capacitor which 
exhibits a continuous leakage curent 


where Veequilirium potential difference in voll, 
average surface charge density of one plate, 

plate separation in meters, 

йагы! electrostatic constant, 

and Beuniform Пе! intensity in vols mele. 

This equation plays an important supporting role in the 
invention’s Method of Operation, as previously discussed in 
that section above. 

‘The volumes of the peripheral right conie sections of hull 
volume surrounding the Field Hub and and those of the 
‘onesbase sphere zones comprising the Field Hub itself are 
sso set equal in а preferred embodiment, в this criterion is 
postulated to promote both the structural integrity of the hull 
їп any tempi to breach light speed (and establish а stable 
Kerr meric space warp about be vessel) as well as the 
gravimetric stability of the central chambericabin area in 
light of the relativistic паз effects involved while doing so. 

As the case may be, © achieve this equal-area/equal- 
volume design, it was found necessary lo employ two crucial 
interrelated constants (in addition to the ratio % used 10 
radially “sep of” the hulls interior space): the Hull Area 

'onstant and the Palar Hull Constant. The Area Constant is 
(as the name implies) necessary to achieve the equal-area 
рип ofthe overall design solution, and merely dictates the 
Small deviation ofthe neural (4) and negative (3) housing 
Sections” ring radii from the stated preferred design incre- 
ment of the Bulls radial width, 

The other requisite design factor, the Polar Hull Constant, 
is much more complex in nature. This value specifies the 
maximum height of the spheric hull zones (5) as а function 
OF their arcstpe, and the corresponding contingent Polar 
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‘Volume Differential is absolutly essential to achieving the 
equalvolume aspect of the preferred design. It is important 
"o note that certain allowances must be made in practice for 
a finite but clectrically-significaat peripheral edge ‘thick. 

5 mess” (aod therefore surface area) at the equator of the 
‘device's negative housing Emitter Ring (47), hut wil in 
general only minimally modify the “pure” design-model 
values obtained using the mathematical formulas given in 
the Table of Dimensions to follow. 


Hull Configuration 


Referring now to FIGS. 3 and 4, the exterior housing or 
hull (1) is designed specifically to have a circular dise shape 
the thickness of which along the vertical axis of symmetry 
(ihat also constitutes the rotors axis of rotation) is relatively 
minor as compared to the diameter along its radial centerlir 
plane, and which tapers gently from a maximum thickness 
long such vertical centerline to а very minor thickness at 
the radial periphery (47) of the housing. 

The tapered dise shape of the hull is postulated to promote 
the formation and maintenance of a sable bihemitoroidal 
corona or are discharge icd based upon certain empirical 
principles of electrostatics and upon laboratory experiments. 
performed by the inventor involving concentric circular 
Electrodes, Such an electrodynamic eld may be character: 
‘ред clectrostatically ia this application by ав axial positive 
polar electric ВМ contiguous with а biplanar negative 
electric feld, with each field of one given polarity tending 
strongly to become oriented parallel to a field of opposite 
respective polarity but similar intensity. 

The exterior housing or hull (1) is therefore divided in 
two axially central positive electron collector sections (8), 
as well as: [i] ether a single radially-peripheral negative 
Electron emitte ring (47) which is biplanar in cross section 
fortwo or more suc ring sections (3) which are uniplanar in 
cross section having separate planar orientations; and [i] 
two dielectric neural sections (4) which are interposed 
between said positive and negative sections such that cach 
sch section of a given polarity is spatially separated from 
ach section of the opposite respective polarity. 

"The total external surface area of the housings negative 
Emitter Ring (47) or sections (3) is essentially equal to that 
‘ofthe positive collecto housing sections (8) or zones, such 
‘hat the overall housing configuration thereby acquires a 
significant theoretical statie capacitance by design as 
intended. An estimated base valve for such hull capacitance 
'C' may be obtained by applying the surface area "А of the 
"Bulls two sets of “plates”, в hgured using the formulas in 
the Table of Dimensions below, to the standard formula for 
parallel plate capacitance (Cue, Ad). When plate separation 
"d" is taken tobe the simple average of tbe longest (141) and 
shortest (H2) purely-semicicular are current trajectories 
acres Ше hill as depicted in FIG. 11, this estimate of hull 
capacitance is approximately 13 io 14 mmf for an EDF 
Generator 48" in diameter 


Field Composition 


Referring to FIG. 11, the extemal discharge current once 
inated may be expanded as a function of the operative field 
voltage to fil two hemitoroidl spatial volumes of rotation 
(140) whose outer perimeters (141) are defined hy a semi- 
circular electron ae trajectory across the full housing radius 
Га a plane perpendicular o be housing surface, or Irom the 
fulermost poin on the negative periphery thereof to the 
respective positive centerpoint of ihe housing Tying on the 
‘centerline thereof, and whose inner boundaries 
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(142) are defined by а similar such trajectory across the 
hall's neutral ring or sections (4) rom any innermost point 
оп the negative periphery to the closet point thereto Iying 
Оп the respective positive collector section (S). 

The physical volume (140) of the exteral discharge 
current as described basa uniform cross-sectional area in the 
‘dial direction of electron conduction wbich corresponds to 
Say such semicircular are trajectories between points on the 
housing's negative Emiter Ring (47) and the respective 
positive collector housing sections (S) and therefore, by the 
definition of a conductor, such discharge current must 
assume a uniform current density. While very dificul lo 
effectively describe in verbal lerms, the idealized math- 
ematical configuration of the Generaor's heat- and thrust- 
producing field envelope region (as а funcion of its housing 
geometry) is visually easy 1o grasp and i clearly illustrated 
Pr 

As indicted in FIGS. 12 and 13, stationary cletromag- 
вайс armatures (37) are uniformly distributed into two 
Circular arrays (14S) containing equal numbers there 
‘which are positioned on opposite sides of the rotor Irom one 
элойкт, und which are each located concentric to the rolor's 
avis of rotation midway between hc negative Emiter Ring 
(47) and positive housing sections (5). These armature 
arrays (145) may be employed as two separate groups lo 
impart a holistic but attenuating rotational magnetic vector 
moment upon the extemal discharge current, reaching 
rough the thin neutral sectioas (4) of the housing, and hus 
may be used fo modulate the field envelope's kinetic and 
апа! characteristics in a variety of ways useful o the 
invention and ils objets, 

FIGS. 12 and 13 ako show the electric fell vectors (143) 
э described above, and magnetic feld vectors (144) as 
produced and modulated by the armatures (37) comprising 
{he two armature or variable inductor arrays (145) FIG. 13 
specifically depicts the regular lateral bending or displace- 

it of the radially-impinging electron trajectories (143), 
under the influence of the inducir arrays (14), which is 
postulated о have а unitizing effect оп th driving portions 
(140) of the field envelope. 

H can therefore be seen that the device contemplated 
herein may be operated in such а manner that jis external 
breakdown discharge current Йе achieves a uniform con- 
ductive cross section and current density, as well as a holistic 
Sind orderly rotational aspect which subsequently acts lo 
‘sss in rendering such current quasi-ooberent. And thus, for 
purposes of this device and its applications, such a discharge 
Current feld should be thought of as a special qualified type 
and form of DC corona or arc discharge — having significant 
propulsive potential (to be further examined) which then 
merits technical description as an clectodynamic field. 

їп this respect, it may for now be emphasized that а useful 
level of electrically developed thrust may be realized from 
the relativistic impulse of the electrodynamic field current 
slecrons incident upon the positive collector housing sec- 
tions and, postulating the operation of the device in the 
vacuum of space (with a physical field curent volume as 
scribed) the impulse velocity of suc incident Ted elec- 
‘eons may be raised о as high as 99.99% of the speed of light 
and more wilh the corresponding relativistic mass thereat 
‘hen equal to 69 times hei rest mass or indeed much more. 


Primary Voltage Expansion Ratio 


Io keeping with the logic presented at the opening ofthe 
Field Induction System section above, the primary array 
voltage will tend to equal only one-half (1) of the DC 
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voltage expressed across the rotor segments (or “rotor 
voltage). Therefore, io develop an extraordinary mul 
megavolt ‘secondary or lick voltage across the Generators 
housing of the type just described, the primary array cath- 
odes” electron emissivity (expressed as a certain ctor) must 
exceed that of the otor field emiters by a ratio which is at 
Teast as large as Не ratio o the desired field voltage to ball 
Ihe observed sad rotor voltage. The latter such ratio is then 
"ought of as the primary voltage expansion ratio in Ibis 
application, sx outlined in the Method of Operation section 
hereinabove. 

А difference in the instantaneous rate at which these two 
said sets of parts will tend to discharge under the impetus of 
э given equivalent voltage or potential difference is thereby 
Created. This instantaneous charge differential enables the 
primary cathodes to strip native electrons from the positive 
housing sections (5) thousands of times faster thin such 
charge can reach the negative emiter housing sections (3) 
from the rotor feld етае, Thus, an instantaneous charge 
ететі is perhaps best described as a cumulative charge 
imbalance that is known to operate (under certain 
conditions) in capacitive and/or thermoelectric circu 
arrangements and to express itself as an elevation of the 
applied voltage or potential difference therein. 

To actually achieve and support such a condition requires 
the use of two housing charge ballast capacitors whose 
negative “plate” elements or rings are affixed directly 10 the 
‘olor segments (about their ouer perimeter) and whic 
immediately able 1o store ап amount of sich charge tbat is 
sufficient o produce equilibrium collector surface charge 
densities resulting in the desired field voltage. This average 
required housing charge density is calculated using Ше 
"rational formula given in the Hull Design section above. 

The voltage applied to the positive rings of these ballast 
capacitors is taken from the flor’ outer field сой anode 
fing connections and therefore represents a large portion of 
the Primary Power System's generated field winding vol 
age. И should be noted that this vollage must actually be 
pissed 10 such capacitors beneath tbe rotor lez assem 
ics in the form of recessed conductive traces on one or 
‘more of the segment separators. This same technique must 
also be employed to connect electrical elements of the 
Primary Power System lying outboard of the variable induc- 
"or arrays (148) with corresponding elements ing inboard 
thereat 

In any event, these crucial ballast capacitors are therefore 
properly thought оГ as belonging to both the Primary Power 
System and Field Induction System circuits. They provide 
the necessary electric force means by which a given primary 
voltage expansion ratio (as defined) may be supported and 
realized using the engineered instantaneous charge differ- 
‘ental concept described. Because of the complexity of this 
aspect of the Generatr’s operation, the specific example 
below will illustrate the relevant principles using the respec- 
tive temperature emissivity factors of the chosen field emit 
ter and primary cathode materials with respect to the afore- 
mentioned 4f prototype model. 

This temperature emissivity factor, e^? where ‘e is the 
base of natural logarithms 271828. . . , ‘kr is Boltzman’s 
‘constant, and “T's the absolute temperature in “К, derives 
Trom the famous Richardson-Dusbman equation: a formula 
for the correct thermionic emission current density T of + 
‘lean metal cathode in vacuum having surface work function. 
And, expressed in mathematical terms, the principle of 
Tatio equivalence defined above may be slated as follows: 


———— 
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Using field emitters of sintered 060.32 tungsenicopper 
composite and ihorim-adeorbed tungsten primary cathodes, 
a 4 fr. diameter three-stage-rolor prototype unit of the 
Jnvention’s design would achieve a primary voltage expan. 
sion ratio equal to about 12106 given a fell cmüler g 
‘pe! lls eV and primary cathodes of 93.630 cV with both 
Component sels at a temperature of 948° K (or 675° C.) as 
figured per the above equation, The field voltage expressing 
this ratio is verified in the Detailed Calculations Встав 
bw. 

T is important to note that this equation can readily be 
solved forthe required primary cathode $ where the pro- 
jected mean operating temperature of the Primary cathodes 
Js given (as it would be in operation), and where the feld 
emitters” ¢ is also fixed and known Би actual operating 
temperature within a range of possible values must be 1S 
experimentally or theoretically obtained 

The external breakdown discharge current once initiated 
and sustained in this manner is generally limited only by the 
engineered design characteristics of tbe unit репо arrays 
‘which comprise the Field Induction System. In particular, 22 
the negative DC bias voliage applied to the unit peniods 
array control grids (68) must be sufficient 1o limit the total 
primary induction ring array curent toa value within the 
Safe operating ampacity ofthe rotor. For purposes of this 
тез, the term ful power as used in relation o the Primary 
Power System and is incorporating device shall be taken 10 
indicate a corresponding rotor speed wherein a full nominal 
ick envelope voltage is achieved, maintained, or exceeded 
Such an operational state is depicted in FIGS. I1, 12, and 13. 

Field Current Bias 


Ina simple single-stage rotor embodiment of the Generu- 
tor used as “Thermal Power Uni”, ho active biasing of the 
current in thor of the two current-carrying portions (140) 
of the feld envelope (which are otherwise symmetrical) 
feed take place at the primary arrays, and the current 
comprising cach such driving portion of the field is essea- 
tially equal. Inthe preferred three-stage rotor embodiment 
tended for propulsive unis, the ied current is actively 
biased or proportionally shunted by the primary arrays 
between such field envelope portions (140) to render the 
impulse thrust developed thereby mutually non-isometric 
slong the Generulor’s vertical centerline. Several important 
considerations directly related berto are discussed below, 
and reference should generally e made to FIG. 7 inthis 

The Generators maximum full-power total field current 
тим be equal o the rated DC parallel ampacity ofthe rotor 
Segments, as figured using traditional methods. Aa ope 
‘ional minimum full-power field current in any proptlsiv 
"hrcestage rotor device used as an “Impulse Drive Unit 
should then be considered as equal t either one-half (4) of 
{he so-ated rotor ampacity or a level of total rotor current 
suficient to allow the Generator о produce а et vertical 
‘thrust equal to its own weight, whichever is he lesser 

Given the minimum engineered amplification factor ol the 
unit pentode arrays (69) earlier stated, this minimum Fall- 
power field current may in ай likclihood be maintained with 
En average value of primary array negative bias voltage (as 
Speed tothe stationary control grids (65) shown in FIG. 7) 
‘hich is less than or equal to about one-half (4) of ils 
Specified design-maximum value. If no unidirectional or 
егар voltage component of the Field Induction System 
Current is present, tis said average negative bias volage 
Value constitutes the primary arrays” “лето шта" bias 
voltage and the primary arrays may be said to be in a 
zerosigaal feld bias condition (as mentioned earlier 
hereinabove). 


32 

Each of the two said driving portions (140) of the Gen- 
смог field envelope may be referred o as а “field hemi- 
torus” because of its postulated shape, and the maximum 
individual field hemiorus curent at any given value of 
operating rotor current should at all times be limited to з 
Tevel which is less than or equal to two-thirds (7) of that 
operating rotor current. Peak пе! fcd thrust will hen equal 
one-third th otal isometric thrust, Assuming the said given 
Smpliestion Factor, this maximum advisable bemitorus 
Tevel of proportional total feld current may in all likelihood 
Þe maintained with an average value of negative bias voltage 
applied to the corresponding primary array's control grids 
(65) which is equal to approximately one-third (^) of iis 
specified design-maximum value (or ess proportionally at 
totor current kevel which is less than rated ampacity). 

Due to he lg time in beating either of the two power 
resistor (63) networks through which an increasing eld 
hemitorus curent must retur, the negative bias voltage 
applied to be corresponding primary array's contral grids 
(65) may be briefly reduced to as lite эк one-sixth (4) of 
"ts specified design: maximum value (as a standard minimum. 
‘operating control grid voltage) or less proportionally at a 
olor current level which is less than rated ampacity. 

The minimum individual Ве! Bemitrus current at any 
given value of operating rotor current should at all times be 
maintained at a level equal 1o or greater than one-third (^) 
fof that operating rotor curent. Assuming the sid given 
Amplification factor, this minimum advisable hemitorus 
[evel of proportional total field current may in all likelihood 
Бе maintained with an average value of negative bias voltage 
applied to the corresponding primary arrays contol grids 
(63) which is equal to approximately two-thirds (9) of йв 
Specified design-maximum value (or ess proportionally at a 
rotor current level which is less than rated ampacity). 

Due to the lg time in cooling either ofthe two power 
resisior (63) networks through which a decreasing feld 
hemitorus curent must reum, the negative bias voltage 
applied to the corresponding primary array 's control grids 
(68) may be briefly increased o as much as five-sixths (4) 
of its specified design- maximum value (as а standard maxi- 
mum operating contol grid voltage) or les proportionally at 
2 rotor eurent level which is less than rated ampacity. 

It is important o note that Бе current passed by the unit 
pealode arrays (69) will depend 1o э great degree on the 
accelerator grid (66) voltage rather than on the overall 
primary array potential diference, just as in any standard 
Vacuum tube which employs a screen or accelerator grid 
‘whose positive voltage less than te applied plate voltage: 
therefore becomes evident that this postive erid (66) 
voltage may also be modulated in a manner similar to the 
negative contol grid (65) voltage. This type of duplex 
Signsbhandling or control voltage response capability 
lows the unit pentode arrays (of either primary induction 
fing атау) to amplify a resonant frequency communications 
signal while simultaneously eoatolling am independent 
level of curent-<oatingent thrust. 

To any event, it can be seen here in light of the Law of 
Conservation of Momentum that a sizeable force of thrust 
will be developed by each field bemitorus (140) from the 
relativistic impulse of is constituent electrons incident upon 
the collector housing section (5) and that suitable means 
have been provided for rendering sich mutually-cpponed 
yas thrust vectors variably non-sometric 

A less obvious bul very important distinction which 
should be made in regard to the EDF Generators production. 
of such electrically developed thrust is certainly this: it is 


US 6,404,089 B1 


33 
not necessary that the Generator or in particular its positive 
hull sections (5) (or Field Hub) provide the work required to 
move the field current charge against the field potential 
gradient Per classical electric feld theory, the work may be 
{done by the charge iself in being repelled along the potential 
‘gradient. In the Печ case, work is “performed” and in the 
Second itis "recovered". Furthermore, it can be shown 
mathematically in light of the preceding distinction that any 
net recoil force experienced by the negative bull Emitter 
Ring (47) is strictly Newtonian in nature, compared to the 
relativistic impulse thrust produced at the Field Hub, and 
thatthe peak value of such recoil would amount o no more 
than about Y of one percent of the peak net value of the 
said brust 

Therefore, the Electrodynamic Field Generators input 
rotary torque drive means will provide the worker 
required to establish and maintain the rotor’ rotat 
the resultant field potential gradient that is induced in the 
manner described, ad the electron change comprising feld 
hemitorus current will ben do the wor required to eflect ls 
passage toward the positive Field Hub. The resulting colli- 
Sions are almost completely inelastic, so momentum and 
kinetic energy are conserved independently, and the field 
‘treats gained kinetic energy is recovered almost entirely 
эзем. 


Field Voltage Control System. 

Accordingly, it can also be seen that the interactive factors 
ог features which result in the EDF Generators exhibited 
eld voltage as a funcion of its reor voltage are much more 
complicated in nature than the simple tums ratio which 
defines an AC transformer’s secondary voltage in terms of 
iis primary volage. And because of the extremely high 
primary voltage expansion ratios which will be operative in 
эге devices, small fluctuations im the Generator’s station- 
ary primary array electode voltages can conceivably cause 
very large and undesirable fluctuations in the exhibited feld 
voltage. Therefore, a relatively simple but effective Field 
Voltage Control System is provided which may be used to 
monitor, regulate, and adjust all individual primary cathode 
and grid voltages to optimum specified andor interim oper- 
ating values such that rotor ampacity is not exceeded, and 
{his system anticipates the use of an associated onboard 
computer system бо render its various interactive functions 
КО 

The embodiment of such а control system as shown in 
TIG. 10 is intended merely to provide a logical circuit model 
‘whichis illustrative of the principles of the invention, and of 
certain principles of appropriate circuit resolution which 
Should be applied within such a system in light of the 
following aspects of its teaching, and nol to preclude the use 
of other possible embodiments of such coatrol system 
акай 

The cathode elements (64) of each plane-parallel elec- 
"ode system or unit pentode array (used 10 lik the rotor 
assembly to the positive housing sections) are to have а 
Surface work function à which is significantly lover andor 
эп operating temperature which i significantly higher than 
that of the rotor Held emitters (17), and will therefore tend 
то exhibit a comparatively much-higher electron emissivity, 
Such that the ratio of their respective temperature emissivity 
actors (which ate each represented by c ^77) has а very 
determinate effect upon the respective exhibited ratio of the 
‘device's external discharge field voltage to the primary DC 
Voltage generated internally- 

Referring to FIG. 10, these primary array cathodes (64) 
must be composed of tungsten or another refractory metal 
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which may also be either impregnated with thorium oxide or 
thorium metal submonolayer-adsorbed о achieve such low- 
ered comparative surface work function, and, to calibrate 
thir emissivity relative to that of the rotor field emitters (17) 
ssa means of defining snd determining the device's external 
field voltage relative fo йв primary array potential difference 
(or half he rotor voltage). 

"The Field Voltage Control System as shown is basically 
designed o directly accept the rather high positive induced 
voltage ofthe stationary anode rings (S8) (shown in FIG 
Band 9) for the purpose of proving the primary acelerator 
grids (66) with their standard DC operating voltage. Due to 
the linear scalability of the General's overall design, the 
nominal (ог zero-ignal) value of such voltage relative 1o 
Chassis round (10) s expected to be approximately +362 10 
4483 volts per foot of hull diameter in three-stage and 
Single tage Generator embodiments (respectively). An iso- 
Tation diode (126) and switch or rely (124) prevent such 
positive voltage from being neutralized by negative current 
16) elsewhere inthe contro circi 

‘Any one or more of the stationary elecrode elements 
(64)-(67) comprising cach said unit pontode array may Бе 
anificially cooled, as a means of futher regulating the 
device's external field voltage, andlor subjected to modest 
variable DC control voltages a times to further assist in the 
interim adjustment of that unit pentode атау з ситет. 

‘Avery high value capacitor (116) ora plurality of separate 
high value capacitors connected ino а parallel or series- 
parallel matrix thereof may be employed to store the dis- 
placement charge caused within the Primary Power System 
by the charging of the rotormounted ballast capacitors, as 
part of such Field Voltage Control System. Said displace- 
"ment charge holding capacitors) (116) may bercinater be 
refered toas “ballast compensating сарасйоцы)`. 

Avery high value capacitor (117) or similar such capaci 
"of matrix may also be employed to prevent the grounding 
‘of positive housing section potential by ambient ionization 
harge, from operation in air during the device's startup 
period before such sections ме fully enclosed (by the 
External fed hemitoris currents) as а further part of this 
Field Voltage Control System. Such bulk electron storage 
capacilor(s) (117) may hereinafter be referred to as "ambient 
charge capacitor" 

The negative plates of these ambient charge capacitors are 
t be isolated from ground during rotor spincup, in onder lo 
effect a net negative charge storage, and so their positive 
plate charge is supplied by a dedicated common variable DC 
айар supply (98) which is oppositely connected to the 
ground frame. Each ambient charge capacitor (117) 
Employed during the device's start-up period may be selec- 
tively switch- or relsy-connected by is negative terminal о 

‘accelerator grid element (66) of onc or morc of said 
plane-parallel electrode systems, in order to effect and 
control the storage of such ionization charge. Each such 
Sortup capacitor (117) may also be selectively switch: or 
‘elay-connected by its negative terminal via à variable 
resistor andor diode toa suppressor grid element (67) of one 
‘or more of said plane-parallel electrode systems, in order lo 
‘lect and control the distribution of onboard stored negative 
‘charge reserves from the suppressor ids) (67) to the rotor, 
as standard means of regulating the externa] field voltage 
(especialy inthe vacuum of space). 

Said ambient charge capacitor) (117) may also be simi- 
larly connected by the negative termina) thereof either 10 
э separate source of ue earth ground or 10 onc or more 
Superconductive current storage rings (200) (including 
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charge deposition and retrieval means), for purposes of 
removing any excess ambient electron change above the bull 
Storage capability of such capacitor or capacitor matrix 
‘which may be produced from normal or fll power opera 
бов in air—or other gaseous dielectric modis. 

Such superconductive current storage ring(s) would be 
used exclusively in large three-stage rotor propulsive models 
fof the Generator, and thus constitutes the means by which 
further expendable onboard charge reserves may be accu- 
ulated, The working core of each superconductive storage 
Ting would preferably be a где bun relatively thin torus (oF 
Small cross section) composed of solid mercury melal 
immersed in liquid helium, and as such would have a known 
ampacity measured in the hundreds of thousands of amps. 

А linearly-actuated control rod (103) or similar mecha 
nism may be used 1o efect а mechanically variable thermal 
junction between each primary array cathode or grid element 
163)-67) and а cold thermal mass of the same or similar 
refractory metal, maintained at the reservoir temperature of 
э secondary cryogenic housing coolant such as liquid air or 
nitrogen: The plate elements and dielectric media of each 
capacitor or capacitor matrix employed in the Field Voltage 
Control System could also be incorporaed (in a suitable 
manner) into the coolant vessel which contains said cod 
thermal mass. This System's diodes would generally not be 
rated for mounting at such a low temperature, 

‘The voltage control circuit shown in FIG. 10 is modular 
їп nature, in tat one such unit is provided for each of the 72 
Unit peniode arrays associated with the Field Induction 
System (in the preferred embodiment) All measurements of 
primary electrode voltage(s), and of positive housing section 
volage, are o be made with respect 10 the Generator’s 
{round frame (10) (ss generally depicted in FIG. 1): the 
metallic structural shell of the device's central chamber to 
‘which the rotor carrier assembly drive motors) should be 
‘mounted. This grounding method is referred to throughout 
as “chassis ground” 

One thermal control rod (108) is provided for each 
primary cathode and grid element (4-467) which variably 
Engages both а contol zod socket (104) attached thereto and 
ıa thermal junction (101), which is attached а cold thermal 
mass (102) maintained at bc reservoir temperature of the 
secondary (cryogenic) housing coolant, by means of alinear 
actuator (not shown), Such control rod (108) may then be 
‘sed lo regulate that сопс temperature № approx 

the same temperature as the associated power resistor 
(at 675° C. 255°). In this manner, small adjustments in 
cathode (64) emissivity may be made эк necessary during 
operation and tbe various grids may be closely matched in 
Temperature to that of their respective cathode(s) o ensure 
the accuracy of mutual primary electrode voltage balance. 
‘Any deviation of cathode (64) voltage from a chassis ground 
potential may be detected and measured across a very-high- 
Value resisior (107), connected between said айпод) and 
chassis ground, which is preferably of a large carbon type 
having multiple fixed taps (and across which an output 
voltage may exis) 

А dedicated common varie DC voltage supply (95) is 
provided Tor all primary cathodes (64) as à means of 
Ensuring an optimum cathode potential with respect 10 
‘ground, despite tuctuating power resistor temperatures (in 
three-stage rotor devices where field hemitorus curent is 
variably biased). This supply is shunted with a double-pole’ 
double-throw switch or relay (123) to enable either a posi- 
tive or negative inerim control voltage to be applied 10 the 
cathodes (64), in order to hold their true potential as clos to 
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ground as possible. A similar volage supply (97) and 
Switch telay (123) is also provided Tor all primary accelera- 
tor grids (66) as a means of modulating Ibe fixed level of 
applied positive grid voltage (from siationary anode ring 
(58) and therefore the level of Ве hemiorus current, 
Independent of the level of applied contol grid (65) bias. In 
both eases, these DC supplies are isolated from chassis 
ground by blocking capacitors (106) 10 inhihit any ner 
harge loss or accumulation from accruing lo the ground 
Trame (10) during operation Gn propulsive units which are 
fot connected to rc earth ground) 

А dedicated common variable DC voltage supply (96) is 
provided for all primary control grids (68) as well. This 
Voltage supply is not capacitor-isolated from chassis ground 
їп this case, so thatthe primary control grids (65) and 
cathodes (64) may have а common direct ground reference 
ıa hey would in ypiel vacuum tube circi arrangemer 
The said control grid supply (96) should also have a resistor 
(407) of the same type as that provided for the associated 
cathodes (68), connected between such supply's positive 
terminal and chassis ground, These two criteria further 
ensure the accuracy of mutual primary electrode volta 
balance, and the nominal (or zero-signal) value of such DC 
‘contol grid voltage relative to chasis ground is expected lo 
be approximately 236 o AS volis per foot of hull diameter 
in three-stage and single-stage Generator embodiments 
(respectively). A variable bypass resistor (108) may be 
adjusted to ensure а very low and relatively constant DC 
operating rid current despite Huetuations in the value of the 
АС input signal resistor (110), as discussed below, 

Ballast compensating capacitors (116) are provided 
whereby negative ouirush charge from the stationary anode 
sings (58) and the positive plates of the rotor ballast capaci- 
tors may be purged from the Primary Power System during 
rotor spin-up, to prevent stage electrode array voltage ratings 
from otherwise being greatly exceeded, via these same two 
anode rings (one per primary induction ring атау), connect 
ing switch or relay (124), and resistor’ (125). During the 
Generator's pin-up and “run periods, each ballast discharge 
switehtelay (122) is normally open; switeh/relays (124) are 
muopen Upon rotor de-spin, such ground-testoring 
charge must be proportionately returned to cach stationary 
anode ring via switchirelays (124) and resistors (125), and о 
the Primary Power System as à whole via the discharge 
switehtelays (122) and suppressor grid discharge shunts 
(with variable resistors (113) and diodes (115), for the most 
part ater vacuum chamber current to the hull Emitter Ring 
has essentially ceased 

Then, such normalizing charge may be "dumped" across 
the described suppressor grid discharge shunts al а rate 
suficient 1o ensure that the entice Primary Power System 
teruras to а ground potential (y brief direct surge rolar- 
homing to the outer induction array anode rings). Thus, 
resistors (113) provide a variable time constant for the 
discharging of the said compensating capacitors (116). An a 
independent common variable DC voltage supply (99) 
whose negative terminal is connected 10 the ground frame 
(10) ensures that the proper total ballast compensating 
charge described may be stored against the high positive 
applied potential of the stationary anode rings (88) 

"The ambient charge capacitors (117) absorb ionization 
charge (arising from operation in ай) which perforce must 
{all into the potential well) established by the positive 
housing sections at lisi until the Held envelopes to 
hemitorus currents are fully formed, and which would 
otherwise tend o ground the desired positive housing sec- 
tion voltage. Therefore, the negative plate volage of these 
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storage capacitors (117) is applied from another dedi 
DC supply (100) which is similar to that (99) provided for 
the compensating capacitors (116), by means of а common 
чара switch relay (19). Nove of these DC supplies (98) 
(400) are to have internal Поза Пас diodes 

The variable output of this “dynamic compensating” 
‘voltage supply (100) is to be approximately the same as that 
of ibe ambient charge capacitors” positive voltage supply 
(98, thereby allowing the said capacitors (117) to be gradu- 

ly saturated daring rotor spin-up with electrons collected at 
the accelerator grids via storage shunt inrush current Switch) 
relays (121) and diodes (14). During the Generators spin- 
'up and run periods, the "control gate” swich relays (119) arc 
normally closed such that the negative pole of supply (100) 
i connected to the negative plates of these sume capacitors 
To the Generators run and despin periods, however, switch 
toys (121) ме normally open. 

Any excess ionization charge above these capacitor? 
joint storage capability which might lower the "run Field 
Induction System cireuit voltage must then be either 
grounded olf oe deposited in sid superconductive storage 
Tinet) (200) (in ungrounded propulsive Generators 
‘signed for maximum ambient charge storage), via the 
Same said throw of conto gate чалав езу (19) in con- 


junction with shunt swite relay (120) and resistor (112), In 2s 


This ease, the storage shunt sitchrelays (121) remain 
run-closed. Otherwise, the slow "ru release and distribu. 
tion of negative charge reserves othe rotar from the storage 
capacitors (117) is effected by the gradual synchronized 
relaxation of the voltages from supplies (98) and (100) 
across switeitelay (119) and discharge resistor (113), wil 
Shunt switchs (120) and (121) open, while diodes (114) and 
(118) ensure that the said capacitors (117) may only be 
discharged inthe manner described. 

This discharge of stored change reserves actually takes 
place from the suppressor grids (67), which may serve as 
Tow-power ой emitters given their proximity to the 
primary anode rings (68) An isolation diode (127) prevents 
Such negative charge from neutralizing accelerator grid 
‘rel voltage. I should be noted that the suppressor grids 

tay һе held at ground potential as tbey would in a typical 

fam power pentode circuit arrangement, or at a very low if 
not negligible negative voltage for purposes of ellcting 
Such controlled low-power charge release, by means of [i] a 
minor negative voltage induced thereon by the correspond. 
ing proximal primary anode rings (proportional to thir 
capacitance relative thereto); [ii] the combined DC voltage 
drop across the paralleled resistors (109) and (111) con- 
nected o their respective accelerator prid andor [iii] the 
voltage of the dynamic compensating supply (100) relative 
ithe to cath ground and resistor (112) orto chassis ground 
and the relative opposing voltage of the ambient charge 
Storage capacitors supply (98). 

The bypass resistor (09) provided between cach accel 
erator grid (66) and its associated suppressor grid (67) 
eure the inevitable stationary anode ring (58) and ace 
rator grid (66) DC circuit current 10 the rotor from the 
Suppressor grids (67), and simply assists in maintaining cach 
suppressor grid at a DC potential as close to true ground as 
possible. The suppressor grid resistor (111) which is paral- 
Ласа with said bypass resistor (109), however, is analogous 
то a plate resistor on behalf of the corresponding imer 
(olor) induction array in both the single- and three-stage 
rotor embodiments, in that any rotor circuit finalstage АС 
output voltage variations will be reproduced across il once 
field envelope circuit curent commences. Likewise, any AC 
signal oscillations from an outside (remote) source Which 
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эю induced upon the field envelope current will immediately 
Ма as а doleted fiststage AC input for rotor citt 
amplification, and again wili be reproduced across the said 
ard resistor (И. 

Therefore, any rotor or field circuit AC potential differ- 
ence across ihis grid resistor (111) provides an output signal 
Voltage that may be: [i] received by an actual communica- 
tions console or a simple AC conrol-voliage operating 
геш in the Generators central cabin; and/or i] reapplied 
either in- or out-of-phase with the voltage across the input 
Signal resistor (110) of the associated contral grid (65) э а. 
further AC signal voltage amplification or suppression stage 
(respectively). An input AC signal ог contol voltage may 
sio be appli across the control grid resistor (110) fom. 
Sich an onboard communications console or control-voliage 
operating circuit, as would generally apply to three-stage 
and single-stage devices, respectively. This rid resistor is 
variable for circuit tuning purposes related lo resonant 
frequency communications (if desired). 

It can be seen from FIGS. В and 9, however, that the AC 
‘output amplification siage (or inner induction array) of the 
Primary Power System and its input stage (or outer induc- 
tion array) are directly coupled by the roter segments (14) in 
Бой single-stage and muli-stage rotor embodiments. Thus, 
the rotor electrical circuit as configured will be subject 10 
continous positive (or regenerative) feedback of any AC 
Sigal voltage presen either in the field current or on the 
rotor, as described above. To provide a desired or requisite 
level of signal amplitude suppression or compensation, 
negative (or inverse) feedback may be applied 10 the rotor 
circuit using the feedback coupling relays (129) and stage 
‘eansformers (130) shown in FIG. 10. 

Вссаше plate voltage and grid voltage are typically 180° 
ош of phase in а beam pentode arrangement such as the 
Generators primary arrays, inverse feedback is achieved 
When the voltage Гай hack tothe control grid (85) has the 
Same waveform and phase as the plate or anode (68) voltage. 
1а related traditional practice, an inverse feedback signal 
applied 1o the input (control grid) current decreases АС 
amplifier input impedance and distortion; an inverse fed 
bck signal proportional t the шри (late/anode) current 
‘iss the output impedance of such amplifier. Therefore, an 
livers feedback AC signal proportional to the current 
‘through resistor (111) which is applied in-phase wilh the AC 
Jine curent across resistor (110) decreases tbe rotor input 
sage impedance yet also reduces tbe amplitude of the AC 
Ошрш curren. A loss of total amplification (through 2 
factional stage “guin) resus, but is accompanied by з 
‘decrease in signal distortion, 

"The siage feedback transformers (130) ensure voltage 
reference isolation between such stationary amplification or 
Suppression stage and he corresponding rotor sages, when 
[AC signal feedback across the control grid resistors (110) is 
necessary or desired. A double-pole/double-ihrow switch! 
relay (129) may be used to decouple each such Iransformer 
from the input signal resistor (110) side of is circuit 

tions, and/or to apply ether positive (regenerative) or 
negative (inverse) feedback to the rotor AC amplification 
маб), and tunable blocking capacitors (131) isolate the 
‘transformers from circuit DC voltages, The coupling trans- 
formers (130), isolation relays (129) and blocking capaci 
tors (131) are therefore only necessary in Generator embod 
"ments not having a central AC controlvollage operating 
Sici with suitable inverse feedback characteristics and in 
"hrcc-stage Generator embodiments which may be used in a 
communications capacity. In the liter case, ап optional 
capacitor across the secondary ог control grid resistor (110) 
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side of each such transformer (in parallel 
esto) may once again be employed in para 
fashion, and is indicated in FIG. 10. 

During continuous operation of an EDF Generator in the 
vacuum of space, tbe exhibited DC field voltage will tend to 
ise gradually s the total amount of charge contained in the 
Field envelope circuits gradually reduced through unavoid- 
able electron leakage losses (primarily st the bull Emitter 
Ring peripheral edge). To compensate for this effect, a small 
amount of stored ambient charge must therefore be continu- 
lly released atthe suppressor grid (67) into the rotor return 
Current. The rate at which this gradual discharge must be 
effected is dependent upon the observed field leakage rule, 
as only а rough approximation of this leakage may be 
pre-calculated. t is for this reason that at least one super- 
Conductive stersee ring (200) contining 2 tremendous 
quantity of reserve ambient charge in tbe form of a conim 
us zero-loss current must be included ia any ungrounded 
Impulse Drive unit used in space exploration, as the capacity 
of such storage ring determines the vessel's effective range 
of operation. 

H is postulated that the external feld степа energy 
‘density will be sufficiently enormous that it exhibits a virtual 
Self evacuating operational condition above a certain ul 
high feld voltage in propulsive three-stage EDF Generates, 
and sich a condition is essential 10 the successful almo. 
Spheric ground launch thereof Such Kinetic occlusion of a 
Significant portion of the otherwise available ambient ioa- 
zation charge may also occur onee the field envelope is fully 
formed even in ground-based single-stage devices operated 
at breakdown field intensity. During continuous operation of 
Such ground-based devices in a gascous atmosphere, ficld 
Teakage loses which could cause an undesired gradual field 
voltage rise if they exceed available ambient charge acere- 
tion may be compensated by bypass-shunted charge from 
earth ground. To this case, the positive pole of supply (100) 
is connected at low power via ара! switchirelays (119) to 
carth ground, in order to avoid a limited spin-ap/rande-spin 
repeating duly cycle. 


th the said 


General Method of Construction 


‘The actual construction of an Electrodynamic Field Gen- 
erator of any given size is relatively straightforward, 
‘whether of a manned propulsive embodiment or not, and 
proceeds in fact from the aside ош. Referring generally to 
FG. 1, one of the most practical features of the construction 
process is tbat vitally the entire instrumentation and pay- 
Joad compartment or “Central! Chamber” (2) may be ofii- 

gû печ, before any portion of the Primary Power System is 
assembled or even necessarily designed. In the preferred 
three-stage embodiment 10 be used as an aerospace Impulse 
Drive Unit, the central chamber should obviously incorpo- 
fate low-density materials wherever possible 

Construction next proceeds with the Generatr’s ground 
frame (10) the metalic structural shell which provides an 
enclosing framework for the central chamber to which all 

ту inboard electrical equipment may be grounded. 
is structural framework should be as strong, lightweight, 
and nonmagnetic as possible, and may preferably be of a 
‘welded tubular design using stainless steel or à suitable 
nium alloy. 

Once the ground frame and enclosed central chamber are 
completed, including the installation of a preferred tol of 
32 hih-torque DC motor-zenerator rotor drive units (in four 
Sets of eight), the two rotor mounting frame sections and 
tached ring gears (8) of the “Carrier Assembly” may be 
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built and dynamically balanced (using а temporary periph- 
eral spacing "jig”). Theo, construction of the composite 
‘Rotor Assembly" may commence with the laying out of 
equal numbers of copper segments (14), ceramic segment 
Separators (16), and relacrory composite eld emitters (17) 
‘which are all of exactly equal weight by type, the later 
components providing the nonconductive base to which 
Other rotating electrical hardware may be atiached. 

When the throe sets of said principal large rotor pieces 
which preferably number 180 each) ae bound together with 
‘electrode rings silver-soldered to the segments and clamped 
between the two halves of the centriluge-style carrier 
assembly, the assembly of the “Primary Power System’ 
itself may begin. Once thin insulative rotor surface “facing”, 
the aforementioned recessed and conductive separator 
"races, and the rotor ballraces (25) have all been affixed to 

and the field evils, electrode 


ation ofthe vessel's "s 
proceed. When this secondary thermal conduit (hull cola 
System is completed and has been pressure-iested, the “Pri 
mary and Magnetic Arrays” may be installed including the 
S-armature variable inductor array sections depicted ia FIG, 
14. The primary (induction ring) arrays here are comprised 
Of the unit pentode arrays (69) as individual assemblies each 
having an adjunct assembly comprising а lil power resis- 
tor (63), сагі butler (45), and primary thermal conduit 
a. 

Finally, once the rotor has satisfied nonenergized opera 
tional mechanical clearance and dynamic balancing criteria 
(ising a temporary outer rotor bearing support i") and з 
fina compete thermal conduit system pressure test has been 
made, the “Outer Hull Components" may be installed. Thus, 
te basie vessel construction may be completed in a total of 
seven distinct steps or stages. Due to the tremendous weight 
of the finished rotor (s the device's most massive single 
assembly), an operating characteristic of utmost importance 
is the actual rotor speed required to maintain а specification 
ed voltage which is figured using the method outlined in 
the Derailed Calculations below This will determine the 
тог operating angular momentum, which in propulsive 
units must be sufficiently large to provide gyroscopic sta- 
bility against the use of varably-imbalanced omen thrust 
(produced by field hemitorus curren) but not so large that 
the vessel's navigational and maneuvering characteristics 
a thereby rendered sluggish. 

Ti саа be shown mathematically that tbe nominal rotor 
speed for a 4 fi diameter theoretical design prototype would 
be roughly equal 10 or somewhat Jess than that of a typical 
small electric motor. However, as the size of the device 
Increase, i will be necessary to reduce rotor rpm due to the 
extreme increase in the rolor's “ip spoed and therefore the 
centrifugal forces to which it is subjected. Sufficient infor 
mation is contained inthe basie specifications which under- 
li this disclosure w allow engineers to reduce rotor speed as 
necessary in larger devices following the course of an 
intensive program of smal device tesing; c. the projected 
nominal rotor rpm for a 20 f. Thermal Unit is 1045, 


Structural Intercooler System 


“The secondary thermal conduit sections which carry hull 
coolant or heat transfer fluid through the Generators tapered 
“Drive Ring” (or the combined volume ofthe negative and 
neutral housing sections) must pass between the power 
resistor and unit pentode апау assemblies, and so they must 
‘conform in outside dimension tothe available space within 
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the supporting framework ofthe neural hull construction. 
Tho ment unusual feature of these secondary conduits is thai 
they also comprise (of necessity) the principle Drive Ring 
oad-bearing members, and together they form Ihe EDE 
Generators structural intercooler system as illustrated in 
MiG. M. 

These secondary hull coolant conduits should be fash- 
‘ned їп а manner similar to the primary thermal conduits 
described hereinabove, and in the preferred embodiment 
would be formed in four types or varieties: [i] the initial 
outbound coolant supply runs (75), called “headers”: [ii] the 
Sicunferentil heat transfer sections (76) (о which the 
Emiter Ring hull plates are fastened, called “peripheral 
shunts’; [ii] the inner (77) and outer (78) intermedi 
volant runs, or "transfer links”; and [iv] the radial coolant 
тшт» (79) or “recovery lines" Within the Drive Ring, ach 
Of these conduit types may be fashioned as single sections 
"which connect one to another im “seiesparll branch 
Systems or zones. To wil, опе header (15) from a reservoir 
coolant manifold (74) connects to one peripheral shunt (76) 
‘which in tum connects to one recovery line (9). 

Thus, a single coolant zone is illustrated in FIG. 14, the 
arrows indicating the direction of coolant flow. A molded 
ceramic support bracket (71) having integral «Њом and a 


Set of mounting “knuckles” may be used o secure the inner 2s 


corners of each two adjacent negative hull plates (72), by 
means of а matching mounting ring welded to each inner 
plate comer and a retaining pin (tot shown). Each Emitter 
Ring bull plate (72) is to have an anglestock thermal 

sor channel welded along but just inside its inner edge 
(Gs indicated by dashed lines), which encloses the corre- 
sponding peripheral sunt (76) 

These coolant headers, shunts, transfer links, and recov- 
«гу lines are preferably formed of molybdenum tubing, and 
‘would take advantage of the high thermal conductivity and 
local resistance of a thin Alumina coating thereon to 
Sio excess best rom the single-stage Drive Ring hull and 
(Go particular) the Emiter Ring hull plates. In single-stage 
rotor devices which are used as Thermal Power Units, the 
recovery lines then exit the Generator housing tbrough two 
exchange manifolds (as stated earlier), from a preferred total 
of 72 individual coolant zones, io an external heat 
exchanger. Just how efective this method of cooling the 
Drive Ring as a whole will prove tobe during operation in 
эй, using the preferred liquid sir or nitrogen coolant, is 
Somewhat ficult to project Liquid belium could аата 
tively be used in this respect to ensure adequate hull cooling, 
bor would entail significantly increased piping and pumping 
difficulties in doing so. 

H is expected, however, that the intercooler system 
deseribed will be satisfactorily effective during he operation 
fof three-stage devices in the vacuum of space, and is 
principally designed with this mode of usage in mind 
‘Accordingly, iis believed that an Impulse Drive Unit 
‘operated in space will be able o purge is excess eat by 
‘tually circulting the primary conduit liquid sodium or 
equivalent through the secondary thermal condui system 
(instead of the cryogenic coolant). In this case, the inter- 
cooler structure is used to transfer heat 1o the Emitter Ring 
hull plates as à radiative heat sink. This cooling method 
would provide the necessary means of liberating the Gen- 
rator from permanent ground-based support io achieve 
free-ranging operation in space. 


Neutral Housing Section Construction 
їп order to establish and withstand the action of the field 


envelope discharge current, the surface of he neutral sec- 
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tions ofthe Generator’ housing ог hull (or “Neutral Ring") 
must he constructed entirely of specialized ponconductive 
materials) wbich should be applied in two layers lo an 
underlying superstructure Ihat is actually conductive in 
future tis proposed thut overlapping ceramic ies be used 
n this regard, in a manner rather like that employed on the 
NASA space shuts, which are adhesed to an underlying 
deck of structural nonmetallic sheet stock While the intr 
cooler system conduits (described in the preceding section) 
comprise he principal load-bearing members which support 
the Drive Ring portion of the bully a system of beams (153) 
ond гш (152) that are also composed of the s 

metallic structural material as the deck or a simil 
compatible material should be utilized 1o further strengthen 
and "units the Drive Ring supersiructure such tbat an 
internal ard vacuum may be drawn and maintained prior to 
operation. These secondary load bearing members are also 
depicted in FIG. 14, and in а preferred embodiment these 
members and the base deck material itself would be com 
posed of a carbon composite commonly referred to incor- 
Rely as graphite. 

Sophisticated carbon composites similar to those found in 
golfclub salis aad racing-bicycefrumes were first devel 
‘oped o make use of their special combination of extreme 
sirength, rigidity, and lighiness їп aerospace applications. 
These materials are generally made from polyacrylonitrile 
(PAN) carbon fibers which are heated under tension to drive 
‘lf the on-carbon portion. The individual fibers are about 7 
microns in diameter and approach 300 psi in tensile 
strength, They may then be pulled into a rope-like ow or 
‘woven ito а abric-like “matte” before being coated with 
either epoxy or polyester resin. Therefore, carbon compos- 
"tcs are eminently suited lo forming rods, tubes, and sheets, 
and display excellent vibration damping characteristics. The 
final product is, however, still very expensive per pound 

‘To simplify the vast diversity in specialized grades of 
PAN carbon composite for purposes of this application, this 
material should be considered as coming in twm Dasic 
density grades: low-density "deck" grade (at about 35% of 
the specifie gravity of sheet steel), andl high-density "beam" 
grade (at about 65% of the specifie gravity of sirucmral 
See). It is also available io two standard temperature 
grades, depending on ihe bonding agent used: а 350 F 
Tating (ттр) epony-bonded material and a 750° F. rating 
(hitemp) polyamide-bonded composition. The hi-iemp 
grade only should be employed in the Neural Ring, but the 
temp grade may be used to build the Central Chamber. 

Thus, a low-density/hi-emp grade of carbon composite 
laminate should be used as the basie deck material in 
coasıruction of the Neutral Ring hull sections. To wit, this 
deck layer itself is initially археа to the vessel superstruc- 
"ure by solvent welding andioc mechanical means. The PAN 
carbon deck, a middle layer of ceramic substrate plates and 
эп outer skin of exolayer tiles together then comprise the 
composite Neural Ring hull. Several factors enter into the 
selection of an appropriate ceramic material Tor the substrate 
layer plates. Of primary concern here is that the material of 
choice have а very high volume resistivity and very lo 
thermal conductivity at temperatures from 300-500° C. Н 
also important tht the material have a very low thermal 
expansion cocllicient, ss the substrate layer plates must he 
bonded to he deck layer with a refractory-class adhesive. 
Therefore, the substrate material should also be nan-vitreous 
and have relatively high porosity fo promote adequate 
adhesion. One of the Cordierite class of compounds, bearing 
CeramTec designation 447, has relatively low hardness and 
охша! sirength but should function admirably in Thermal 
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Power Units as the center layer of a bonded composi 
coastructlon give is other highly desirable characteristics. 
Impulse Drive Units will require an alternate substrate plate 
material as discussed below 

“The selection of a ceramic material for use as the exolayer 
dicen thermal tes of the EDF Generators housing or 
hull is contingent upon the operative field voltage, and 
therefore dillerent materials must be specified Tor Thermal 

ıd Impulse Drive Units. To prevent substantial skin eun 
duction losses, the minimum dielectric value К for the 
‘exolayer їйє material used in Thermal Power Units has been 
calculated (using the peak field торк) at approximately 
ee). Therefore, the material of choice & a Zirconia compo- 
sition bearing Ceram Tec designation 848, with a minimum 
(high-frequency) dielectric constant of 28. Even though his 
material has а comparatively high thermal expansion 
coefficient, it bas very low thermal conductivity and ie very 
dense and hard, Moreover, it exhibits exceptional flexural 
Strength and resistance to fracture, 

The minimum dielectric value К for the exolayer tile 
material used in Impulse Drive Units has been calculated at 
approximately ke107. Therefore, the material of choice is 
{he same titanate composition prescribed for the dielectric 
buffers (and described in some detail in à previous section). 
Known chemically эв Sodium Bismuth Tiana (and com. 
mercially as КЕ), this highly unusual compound is tech- 
ically а piezoelectric material, but is aso ferroelectric in 
that its dielectric constant actually increases on temperature 
Hsc to a peak ow frequency value of about 3,100 at is 055° 
C. cure point Like most ferroelectrics, iis tensile and 
Flexural strengths are quite Jow yet il is very dense and 
exceedingly hara I does, however, exhibit a thermaTexpao- 
Sion coeficient which is very high for a ceramic materi 

The expected higher flexural stresses upon the Neural 
Ring of an Impulse Drive Unit (Compared 1o a Thermal 
Power Unit) may prove suficient o crack the substrate 
plates were they composed of the Cordierite material 
"scribed above. The Zirconia compound mentioned earlier 
should therefore be substituted for Cordierite 447 as the 
Substrate plate material in Impulse Drive Units. This would 
Tikely stiffen the composite Neural Ring hull adequately to 
prevent such stress cracking, while effecting a much closer 
match in thermal expansion coefficient othe titanate tiles. In 
both Thermal and Drive Units, he exolayer tiles should be 
applied to the substrate plates with a refractory-ciass adhe- 
sive in a mosaic overlay pattern, such that the edges of each 
©шшуег tile are evenly spaced as far as posible from the 
underlying edges of the nearest substrate plates. 

Because the underlying deck layer of the Neutral Ring 
hull will be quite conductive when composed of carbon 
composite sheeting, and refering now to FIG. 1, it becomes 
imperative wo use an auxiliary dieleetrie buffer (80) between 
the inner edges of the Emitter Ring (47) hul plates and the 
outer edge of the said deck layer to prevent an otherwise 
enormous deck leakage current from occuring. Although it 
might seem that the much-cheaper and nearly-as-sirong 
fiberglass composites available (which are noneonductiv 
‘would tend to minimize any such leakage current condition, 
ей use would not prevent the possible build-up of unae. 
ceptable levels of statie charge within the working induction 
compartment (12), Therefore, tbe use of conducive deck 
material ensures that the Faraday shielding principle protects 
Маша! Ring components from transient static vol 
because the presence of a finite deck leakage current means 
the deck layer is a charged conductor, whereupon any net 
Sate charge must be external 

"A secondary concer is the actual operating temperature 
of the contact arcas where the deck layer abuts 10 both the 


E 
auxiliary (50) and primary (45) dielectric buffers, which 
must be kept below the 750° F. temperature rating of the 
carbon composite. I can be shown mathematically that the 
‘deck leakage current can be held to a thoroughly acceptable 
fractional amperage per cm? of such contact area il this 
condition is me. In Thermal Power Units, the use of a 
Socondary exyogenic hull coolant should keep the auxiliary 
buffers (80) and outer deck contact areas at а temperature 
‘which is under the said rating. Doing so al the primary buffer 
(45) contact area locations may well require the use of 
auxiliary cryogenic thermal conduits ів both Thermal and 
Drive Unit models of the EDF Generator. The auxiliary 
dielectric buffers in апу given Generator should be com 
posed of the sume material used in that device's exolayer 
tiles, and should be of about half the radial thickness of the 
primary buffers employed therein, 

While the specifie materials discussed above should not 
be construed as critical to the EDF Generator’. proper 
construction, their properties and characteristics are highly 
indicative of the rather involved considerations which must 
bo undertaken to ensure thal the neutral sections ofthe vessel 
hul are physically suited to optimizing a given size device's 
performance and minimizing is housing maintainance or 
торай requirements. 


Stationary Electromagnetic Armatures 


Because the EDF Generator’s stationary eketromagnetie 
armatures have no bearing om the device's rotor or field 
voltages, and по direct connection therewith, they are prop- 
erly thought of as being part of neither be Primary Power 
System or Field Induction System circuits but rather a 
Separate ancillary subsystem intended to optimize the inven- 
tion's overall performance and efficiency in а number of 
importam ways. To tbis end, their main purpose is to create 
and independently control a variable level of both rotor 
torque and field curent rotational fore, ss necessary or 
desired. 

As depicted in FIG. 14, the individual stationary arma- 
tures (87) (or "variable inductors") may be installed im 
S'armature groups or array sections within the Neutral Ring 
of the hull, using notched and mating supports (IST) which 
ely clamp the armatures about a reduced diameter center 
section of each armature core. These armatures and а basic 
control circuit arrangement for them ae shown in FIG. 16, 
with the polarities indicated being those which would result 
їп a clockwise rotation of ihe rotor as viewed from above. 
‘This armature power distribution system may be manually 
adjusted andor automatically controlled (using a computer 
andlor other cireuilry). 

In both single-stage and three-stage embodiments of the 
Generator, each of the two топил с armature arrays 
should be wired in parallel from one or more separate 
Sources) (185) of low-voltage DC current which is/are 
chassis-grounded and which is are common to the armatures 
(37) of tha array. No variable regulation or biasing of 
individual armature DC степ) in single-stage rotor or 
"Thermal Power Unit devices is necessary. The desired 
individual biasing of armature DC curent in three-stage 
тиг devices, for propulsion-eluted reasons explained 
below, may be simply accomplished through a variable 
resistor (184) associated with cach armature and its DC 
power supply subeireuit(s}. A minor unidirectional or alter- 
mating voltage component of such armature supply current 
may be added across or in parallel with such resistor (184), 
using an AC power source (186) andor suitable control 
interface of a conventional nature, in either single-stage or 
three-stage Generator embodiments as desired. 
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Each stationary armature (37) incorporates two separa 
electrical coils (180) (ISI), to be operated principally on 
DC voltage, which are formed of conductive insulated 
magnet wire multi-layer wound upon a single ferromagnetic 
Sore. Each such armature соге also incorporates a connect 
"ng cemer section or “fx reductor” (182) Between said 
separate coils which is of a significantly reduced cross- 
она area with respect tthe balance thereof, and which 
Js designed to saturate magnetically when the respective 
core Hux density of either of said coils is approximately 
equal ог greater than half saturation value, Pre anealed 
[ron or low-carbon steel should be used as the armature core 
material, due to the high permeability, superior intrinsic 
induction, and low hysteresis thereof, 

The inner or “fux initiator” coils (181) of these electro- 
magnetic armatures (or those closest to the oto) may be 
used as a meats of creating axial magnetic fields of force 
(144) which are perpendicular to the plane of the current- 
carrying rotor segments (14). Thus, when powered collec- 
tively at a common DC current value, the said inner arma- 
ture coils (IT) in conjunction with their respective cores 
may serve as a source of uniform yet variable secondary 
input rotary torque (or in а torgue-assisteapaciy) for the 
invention in the course of its normal operation as an elec. 
trical generator. 

The fux initiator coils (181) are so-named because their 
aswound polarity relative othe fixed outward direction of 
the primary DC rotor current establishes both the direction 
of rotor rotation and the required winding direction and 
polarity of the outer (and similar) armature coils (180). The 
Said inner coils (181) эге energized by a variable DC power 
Supply (185), through an output variable resistor (184) and 
a fiter diode (189) which blocks induced positive АС 
half-eyeles (if any) from crossing the negatively -erounded 
DC supply (185). Such power supply (185) must, however, 
be sufficiently rated ї carry any corresponding induced 
unidirectional negative current impulses to ground, and may 
be of a solid-state ог rotary induction design. 

The axial armature-produced fields (144) described may 
slo be individually and variably superimposed on the rotor 
fo develop а selectively controllable force of rotational 
torque upon is current-carrying segments (14), through 
variable regulation of the principal DC current in individual 
armature inner coils (181), such that a Iocally-unbalanced 
force of angular acceleration may be applied 1o the rotor and 
therefore а directional force of horizontal thrust may indi- 
recily be imparted о the housing for lateral fight maneu- 
Yering in propulsive three-stage rotor devices 

The outer coils (180) of the stationary electromagnetic 
armatures, or those closest lo the field envelope тау be used 
э a means of creating axial magnetic fields o force (144) 
"which in this case are essentially perpendicular lo the 
described eld current arc trajectories, This situation is best 
‘минной in FIG. 12, which shows the bul location of the 
two variable inductor arrays (145) (or icula groups of 
armatures Q7). Thus, when powered collectively at a 
common DC current value (including any minor unidirec- 
tional or alternating component thereol, these outer arma- 

ite coils (180) in conjunction with iheir respective ferro- 
ragelie cores serve 10 impart an attenuating yet holistic 
and orderly rotational vector moment upon the external 
discharge current, The general eflc of such applied mag- 
netic rotational force, which may be used (o modify or 

тойи the field's eleettadynamic characteristic, is fur- 
ter depicted in FIG. 13. 

Referring again to FIG. 16, and to continue in the same 

vein it is postulated thatthe quasi-cohereat aspects of the 
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field envelope may actually be optimized through the proper 
сого] of the amplitude, frequency, andor phase relation- 
Ships between any minor AC voltage component of the field 
envelope current and the said minor AC current (if any) 
collectively supplied by AC power source (186) to Ве outer 
or “transection” coils (180) (of cach variable inductor 
array). This consideration applies 10 both single- and three- 
Stage embodiments ofthe Generator, although itis decidedly 
"more important in the case of the latier, and may also allow 
the engineered reduction of eld radiative emissions, 

“These transfection coils (180) are so-named because they 
тау be used to impart a variable tramsverse dellectionary 
orce upon all of the radialiy-impinging field current elec- 
"nons. In the region(s) of the field envelope shown ia FIG. 11 
between the surface of each neural hull section (4) and the 
corresponding field envelope inner boundary (142), this 
"magnetic force may in fac be large enough to produce + 
oatinuous annular fow of “displacement charge" current. 
n any event, and as shown in FIG. 16, such outer armature 
Soil (180) are also energized by a variable DC power supply 
(185) which is similar in type to that of the inner coils (181), 
through an output variable resistor (184) and filer diode 
(189). In adition, a variable AC power source (186) may 
impress a minor unidirectional or AC voltage upon the DC 
current supplied to the said transfection coils (180), either 
Seros or in parallel with the output resistor) (184) of tbeir 
respective DC power supply subcicui(s) through separate 
output variable resistors (184) and DC blocking capacitors 
(188) connected 1o said AC power source 

‘The axial magnetic fields (144) produced by the armatures 
(7) may slo be individually and variably superimposed on 
the field envelope № develop a selectively controllable 
rotational force upon the described eld hemiorus current, 
through variable regulation of the principal DC current in 
individual outer (or tansletion) coils (180), such that 3 
locally-ubalanced force of angular acceleration may be 
applica to such hemitorus current. Any such angular force 
imbalance will cause a corresponding change in the local 
field current density and therefore a secondary directional 
force of variable thrust in the zaxis may indirectly be 
imparted to he housing in propulsive devices, yielding a 
further measure of navigational attitude control over man- 
isometric thrust produced by the Generator which may 
otherwise be largely unilinear. 

Given the nature of the flux reductor (182) as described 
above, it сап be seen that either the inner or the outer 
armature core sections may he collectively or individually 
operated at any Dux density above hal of saturation level 
without significanily affecting the operating flux density of 
te respective opposite core sections, provided both core- 
sponding sets of armature coils ((181) and (180) 
sespeclively) are powered by DC current of the same relative 
polarity. Thus, the base collective full-power operational 
evel of Dux density in the inner armature core sections of a 
three-stage rotor Impulse Drive Generator should be roughly 
half saturation level, а order o facilitale the achievement of 
temporary local rote torque imbalances for propulsive 
purposes as described above. Such inner core section base 
fox density for single-stage rotor or Thermal Power Unit 
vices may be any desired in а range between 0 and 100% 
of saturation 

As shown in FIG. 16, means have nevertheless heen 
provided for reversing the fundamental DC polarity of ether 
the inner (181) or outer (180) сой of any given armature 
(37), without changing the given polarity of such сой DC 
power supply (185) using а ара. relay (190) I can be seen 
{hat this simple feature allows a counter-polarity magneto. 
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motive free (or countermmf to be applied to either wound 
core section of any given armature, with respect 10 the core 
polarity of that armature 's oppesite wound section. This 
feature, when taken in conjunction with the described nature 
of the Вах reductrs), enables the outer armature core 
Sections in both single- and three-stage devices ta be oper- 
ated at nearly any flux density within tbeir output capability 
which might be required t» optimize the desired quasi- 
coherent properties of the field envelope, despite the relative 
polarity andlor fux density of the inner armature core 
Sections. In both single- and three-stage devices, tbese same 
two features also allow a substantial level of braking or 
counter-totational torque to he applied fo the Generators 
Totor by any ог all of the inner armature core sections — 
‘while maintaining such an optimum level of Вил density in 
the outer armature core sections: even if the two sich 
opposite core sections are operated at opposite respective 
polarities 


Detailed Calculations for Preferred Embodiment 


її important to noe that all of the underlying speci 
‘ations pertaining to the size anlar positioning of Primacy 
Power System components located within the bull's neutral 
section region (or "Neutral Ring”) are given in terms of 
fractional increments oL the hull radius (Ry) andlor be radial 
width of the Neutral Ring (C,-C,). This means that these 
components may е easily scaled n exact proportion to the 
hull, for any selected radius thereof, with no significant error 39 
ог modification. However, an upper limit of vessel size 
utilizing the technology represented by the EDF Generator 
probably exists at a hull diameter not greatly above 100 feet, 
ue to inordinate DC Fick! Voltage concerns (as that voltage 
js calculated using the method below). s 
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The variable ‘a equals the displacement angle of the 
Emiter Ring negative sections (with respect to the bull's «s 
horizontal centerline plane), which is preferably 7.5° to 8° 
eich, 
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Field und Rotor Voltages 
Part A: Model Unit Field Intensity 

T1] The Marginal Envelope DC Field Intensity for all EDI 
Generator models regardless of type should be equal 1o the 
breakdown dielectric strength of air or vacuum at 3 million 
(x10) зой. пег, ss measured slong а fa pure semicir 
йаг are drawn from tbe center point on the surface of ether 
huli Positive Zone (5) o any exterior point on the vessel's 
design bull configuration which lies on the horizontal cea. 
"eri plane thereof. This distance shall be referred to as the 
"Drive Field Perimeter" (141), as shown in FIG. 11, and is 
taken to represent the longest continous DC Вей! current 
чаўгашу. 

T2] For purposes of these Specifications, the "Dive Field 
Boundary” (142) shall represent the distance measured 
slong fl pure semicircular are from any point on the outer 
peripheral edge of either hull Positive Zone (5) to the closest 
point thereto which lies on the inner peripheral edge of the 
esel 's corresponding negative hull section (3) (as shown in 
FIG. 11), and Б taken to represent а shortest such DC drive 
current trajectory 
Part B: Thermal Power Units 

T1] The Nominal Field Voltage (nom. V) should be 
mumerically equal o 1.5 million (ЕЖА) times the vessel 
Ra as measured im feet. This valve is also equal № the 
Thermal Unit's standard design Primary Voltage Expansion 
Rat of 750 times йв Specification DC Primary Array 
Voltage, as a function of the charge stored within the 
Primary Power System's two Field Ballast Capacitors and of 
the Unit's primary cathode emissivity: 

12) The Specification Field Voltage (pec. V) should be 
qual to the Marginal Envelope DC Feld Incest times the 
distance comprising the Drive Feld Perimeter, or (as pres- 
fly calculated under the above directive) 09666 time the 
‘Nominal Field Voltage. This value shall constitute the Unit's 
standard operating value of fick! envelope voltage: 

3] The Peak (design operating maximum) Field Voltage 
(nix V) shall be equal to 110% of the Specification value 
"ecol and should never be exceeded in operation. 

T4) The Nominal Rotor Voltage (nom:V,) would be 
numerically equal to one-third the product of 1,000 (1x10°) 
times the vessel Ry as measured in inches, as a gauge of the 
basie fulpower DC generator valve of rotor rotational 
speed, in a ‘single-stage’ device, 

fication Rotor Voltage spec. V.) should be 
"o 0.25776% of 15 million (5x10) 
times the vessel Ry as measured in fect, and is also equal to 
(0.9666 times the Nominal Rotor Voltage, This value would 
constitute the standard operating value of DC rotor voltage, 
as а function of the engineered Primary Power System 
output at a nominal design rotor rotational speed 

[6] The Peak (design operating maximum) Rotor Voltage 
(тах V.) shall be equal to 1105 ofthe Specification value 
thereof, and should likewise never be ex 


ded 
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(7) The Specification DC Primary Array Voltage 
(засолу) will be equal to half (2) of the Specification 
Rotor Vollge, and affects all primary array electrode spac- 


ings 
Part С; Impulse Drive Unis 

Unlike the case with Thermal Power Units, it is not 
possible to specify in one step a Nominal Field Voltage for 
Impulse Drive Units which is a linear function of the hull 
radius Ry the DC Field Voltage which must be produced to 


achieve the chosen design goal for net incar hess output, 10 


ial to fives the Earths pul of gravity, juny 
Proportional o йе rtr ampacity whieh fhes as a unco 
the square of increases in Ry and to be vessel weight 
(it een эх а ncn ofthe cube of Rp ncc) 

Tiercfor, а Marginal Feld Voltage i ill 10 be 
compte for Impulse Drive Units which ces projected 
"cortical operating value of DC Field Voltage required 10 
produce а vessel acelin approximately equa t 167 

e outside of proximal gravity М. Ths Marginal Field 
Voltage is to be calculated using the “specifie impulse” of 
the vessel concerned (in nac) and for purposes of the 
application contemplated herein this term is hereby defined 
S xin qual 10 Iive Umes the vessel wich (a Meo) 
divided by the пог ampaciy times he mmber O electrons 
per coulomb, 

TiJAceordingly, the Marginal Field Voltage shall then be 
sequal the Unis specifie impulse) times the speed of 
ih (e) divided hy the unit ekeetron charge QO. 

[2] An estimated nominal ГЕМ Voltage will also be 
computed whey a nominal vau for the Sal lesion 
speed of Deive Field current îs signed which is in fct a 
Tear function of Ry as applicable to vessels of om 4 10 
100 fin diameter cal 

[The Nomina DC Feld lage (rom V) вош then 
be equal бе simple average of the Marginal Field le 
dhe sald estimated nomi! Field Volt 

T] The Speciation ek olg (spec shuld equal 
she Nominal DC Не Voltage (nom V) viet by an 
‘Signed engineering design constant qual 10 098286 

TS] The Peak (design operating maximam) Field Volos 
(аша V) sl сш to 1107 of he Specifieation vac 
lero and shouid never be exceeded in operation 

[6] The Nominal Rotor Vol (кт) would he 
numerically equal one-fourth produet 1,000 (1x10) 
times the vesc Ry a measured in inches, a age of the 
basie Промет DC generator value of rotor rotational 
speca, în мои device. 

(I The Speciation Rotor Voltage (pe V.) should be 
sumer equal to 0.193328 of 15 milion (15010) 
imes the vessel Ra as measured in Toets and is alo quad 10 
(19666 times tbe Nominal Rote Маде. Tis value would 
Кованые he зы operating value sf DC mior wage, 
ST function of he engineered Primary Power System 
бири а minal design rotor rotational sped 

TBT The Peak (design operating maximum) Rotor Маро 
(x V.) shall be equal ПО othe Specifiestion value 
Thereof, and should likewise never be exceeded. 

lo] The Specification DC Primary Array Voltage 
(pec AV) will be egal half (4) of the Sein 
Rotor Voltage, and alles al primary array electrode эрас. 

По] Te design Primary Vonage Expansion Ratio for 
each Impuls Drive Unit should tben be equal 1 the ratio of 
Speciation Feld Volage to Speciation DC Primar 
Атау Voltage, and is once again а function of the ballast 
Capacitor charge and ofthe primary cathode emissivity 38 10 
ше case wth Thermal Power Uns 
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Example of Specie Unit Voltage Values 
Four-foot diameter model 
Section A: Thermal Power Units 
A4 f EDF Generator constructed for use as a Thermal 

5 Power Unit would have specifie Rotor and Field Voliages, 
according o the preceding instructions, as follows: 

[1] The Nominal Rotor Voltage (eom. V,) wil be equal 1o 
E 

I2] The Specification Rotor Voltage (spec V.) wil be equal 
1o 1/328. 

[B] The Spee. DC Primary Атау Voltage spec-AV,) will be 
equal t 3866.4 

[4] The Nominal Field Voltage (от. Уд wil 
3000,000. 

1S [s] The Speciation Field Voltage увел) 

2800,800. 
The corresponding Primary Voltage Expansion Ratio (for 
this and any single-stage Thermal Power Unit) will thus be 

a, 7501, and im this cas is equal to 28998003664. 

% section B: Impulse Drive Units 

АЗ, diameter three-stage-rolor EDF Generator con- 
structed for use as an Impulse Drive Unit wouk have 
specifi Rotor and Field Voltages, according to the preceding 
instructions, as follows: 

75 [1] The Nominal Rotor Voltage (oon. V.) will be equal to 

^s ooo. 

[2] The Specification Rotor Voltage (spec: V.) will be equal 
1057996, 

[B] The Spee. DC Primary Array Voltage (spec.AV,) will be 
equal to 23995. 

[4] Marginal Field Voltage: The 4 ft. Drive Unit's Marginal 
Field Voltage, which represents a projected minimum 
standard operating valve of field envelope voltage, is 
based upon the vessel's specific impulse (Fg) given its 


be equal to 


be equal to 


7 cateulaed design rotor ampacity of yn 38 60 amps and 
imate weight of 792 Ib? dich is computed as 
fallow 

o pa Sameina ma) 


EKIO зы 


where 225068 fl, as calculated by the formulas in the 
‘Table of Dimensions above using an Emitter Ring displace- 
ment angle (a) of 75°. Therefore, 


EIS 
ЕЛ 


хед by ек Field caret elec collin wa ве 


ss FAL Hub (valet ho ата) 


Therefore, the Marginal Field Voltage is equal to: 


мизи эө [ooa 
65 [5] Estimated Nominal Field Voltage: The 4 ft. Impulse 


Drive Unit's estimated nominal field voltage, which rep 
resents an alternate but extremely accurate projection of 
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the minimum standard operating value of feld envelope 
voltage, is based upon a nominal value forthe final 
electron speed of Drive Field curent (АУ) which is an 
assigned linear function of the vessel R, and i calculated 
as follows: 


avare oq tasa, 


where Ry is in feet, for vessels from 4 to 100 f. in diameter 

Therefore, AV, 40999 R(LST25x10 7) 99 c 

The purpose of this text subsection is 1o verify that a 
goal-eequise level of Feld earret thrust may be produced 
by the Electrodynamic Field Generator, at an operating DC 
Field Voltage approximately equal 10 that slated above, 
within the ampacity of the rotor and at an assigned value of 
Field current electron velocity (for this model) equal to 
(0.990e. In this manner, tis hoped that unnecessarily high 
‘operating Drive Field Voltage may be avoided, by virtue of 
design (due to the finite level of unavoidable uncertainty in 
the relativistic values involved), without saciicing device 
performance. 

(4) The amount of thrust (force) required to produce an 
cccleration of 1 g, thus exactly compensating the weight of 
the Impulse Drive Unit or its pormal acceleration due 10 
Earl's gravity, may be calculated by Newton's Second Law 
as follows: 

mg, where meest. design mass* of 90245 ke, and 
n 
E ien weich ofany ziven imp 

Thus, F-88444 ni. 

(©) Since impulse equals change of momentum, the elec- 
топ trust developed by the Drive Field equals the total 
felativistic mass of Field curent times the inciden current 
Velocity (asthe final electron velocity equals zero). The 
amount of impulse thrust which is equivalent to 1 g in this 
example is 8844 nt 

Therefore, le МУ, 8844 nt. 

(6) The design goal for net linear thrust output of any 
given Impulse Drive Unit is 16.333 msec” at the minimum 
Standard operating value of Field Voltage and rated rotor 
этрасйу (lnu) Therefore, given the considerations of Field 
Current Ваз valves (s wore outlined in an earlier section), 
otal isometric thrust at Marginal Field Voltage mis equal 3 
3. The largest current available to effect a Field impulse 
equivalent to 1 g is then equal to: 


(д) Since X equals the total number of electrons compris- 
ing a Drive current of Tp, we find: 


3-A 625209) 40 делом. 


(6) Therefore, from [b] above: 


AMAY, d MAN явааг Удо песа 


(0 Leting AV, 209995, where c=299:7925x10" mise 
we alent Medio 081O ke, or about 67.961, where 
туне electro rest mass o 91x10 kg. 

ЧӘ) E m, equals the оби пала equivalent of the 
gained kinetic energy ol each Drive Field electron, then 

Therefore, mom, a61.081077 0. 100-91 
өю ks, 

(0) Each Drive Field кап" gained kinetic energy (E,) 
equals mc. Using a precise ale of 98755510" for o 

ч бшп E 6099721077) (б. 73х10 еза B214: 
107: шке. 


EI 
(Hers, E, sso equals уен, д, where qoelectron 
bg, аво coul, and est V, es nominal Мы Vot 

Es 
Therefore, E Jamest Vap and est V, pM 263310 volis 

бошошу 
Thus, we ind that the estimated nominal Field Voltage 

required to develop requisi ttis in fat wel within the 

им goal parameters disse above, at 98.3 ofthe 

jected Marginal vale (аймаа in he preceding sub. 
ion BEAD, 

[б] The Nominal DC Field Voltage (nom. V») should there 
fore be equal lo the simple average ol the Marginal Fh 
Vols projected earlier and the estimated nominal Fick 
Nolte Oust computed), t 34 01810 vols 

UY Me Speciation Field ные (pec V) should then be 
‘alt the Nominal DC Field Voltage divided by the said 
design constant 0982826, at 3810175407 volts. This 
Sale shall constitute the Оа standard operating value 
М field envelope voltage 

[8] The design Primary Voltage Expansion Ratio for this 
model Impulse Drive Unit is therefore equal to (351047 
102899 8-121061, as was referred to earlier 
From the foregoing description it willbe observed that the 

present invention provides a remarkable level оГ electrical 

Ма thermal ouput in a kwervolage corona discharge 

induction embodiment, whic is intended for use in 3 willy 

or physical plant aplican. However, this invention also 
provides the potential for an appreciable level of ct impulse 

Thrust in a hghervoltage are discharge induction embod 

теш intended as an electrically propulsive aerospace ves- 

ean Бе seen a well ha the Electrodynamic Field 

Generator and the electromotive field of Torce produced 

thereby will moreover fl tne stated objective of NASA $ 

premier Breakthrough Propulsion Physics Program: to dis 
over a method whereby "a vehicle can create and control an 
irie force оп el without expelling а reaction 

id which satisfies conservation Jaws in the procese 

Such a vessel could perhaps be made зо айша a loci 

Commensurate with в coller feld electron collision 

velocity, nd sons hope that ve interstelar travel might 

Therefore become possible as well. While there i due cause 

Tor some сосет as to the EDF Generators production of 

hinfequency radiative emissions coincident wil 4з pro- 

duction of heat and impulse thrust using the new means 
describe, it he postulated thatthe clectomsenci charac- 
testis of the device's feld envelope ea be suilably tuned 
in the manner) oulined hereinabove such that the fcd 
envelope Б rendered largely opaque to such ver high 
ergy emissions promoting continuus and adsorptive 

Compton ells interactions thereof with the field's imping 

ing drive current electrons. When used in association with э 

y or physical plant, a non-propulsive 
letra! power output model ofthe Gea 
rator may also be enclose within a suitable Faraday “ease” 

r shielding sucre to further minimize radiative emis 

Sions which ме undesirable, Nevertbles, the said ld 

envelope tuning principles (elated to тотор the 

pite, frequency ador pase relationships amid eld 

AC volage componens) may moreover permit the devel 

opment of he Electrodynamic Field Generator as à novel 

Sana communications means In pursuit of a new and more 

Complete quantum gravity theory, experiments maybe on 

duced involving the gravimetric cooling of two or more 

Separate such devices: whose Held envelopes will by design 

beable to exhibit a relativistic and oscillatory apparent mass 

effect that ik айсу gencratcd al desired resonant 
frequencies by эч allermating electromagnetic indue” 
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sion methods of he type described hereinabove to modula 
оу fcd properties which are normally of con- 
Stat polarity and magnitude ос random frequency 

"Accordingly, t i be understood thal te embodiments 
ofthe invention herein described ме merely ative of 
{he application ofthe principles ofthe invention. Reference 
herein to details of the illasirated embodiments are not 
Intended 1o limit the scope of The claims, which themselves 
‘este thse features regarded a scent 10 the invention 

What is claimed ж 

1. Ал сссиодугапне fik generator comprising 

(G) a асрар hull having upper and lower surfaces 

‘eparated by à distance at an axis of the dix and 

tapering an ейге aa perimeter of the disc, enclosing 

a Volume therebetween, the upper and lower surfaces 

ach being divided into postive section surrounding 

the ans of tb dic, à negative section around the 
periphery of the dis, and oul section tee 
freer: ibe postive and negative section surfaces being 
обе material andthe neutral section surfaces 
being of iasulative material 

(Бу a motor having an omer circumference, an inner 

“ратио surrounding an open central aperture, 

Sind an annular pody therebetween, with e rotor оду 

having Пы upper and tower racc the ror being 

р within the volume of the hull and 

Centered upon the axis hereof, an ior diameter and 

Ste diameter ofthe писе being chosen such hal the 

Totor extends across at leas all of the neutral portion of 

the hull volume and at east part of each positive bull 

(©) an evacuated induction compartment and peripheral 
‘pc charge chamber comprising at least the porton of 
the bull volume witha which the rotar is mounted; 

(a principal generating system and corresponding rotor 

‘letra cci comping ivo assemblies, one asso: 

шей wit he upper surface ot the rtr and one with 

the lower surface thereof, cach assembly in lur com. 
prising 

{Gan outer induction electrode array comprising a flat 
ио: ring mounted upon ax clcticall coupled 
to the roion, adjacent 1o эп outer circumference 
Thereof, and a fat anode ring mounted plane-parallel 
to, but insulated Iom, he cathode ring: 

@д аа inner induction «кат атау comprising a at 
anode ring mounted upon and lectica coupled 1o 
the rotor, a Nar cathode ring, and a grid ring elemen 
the саде and grid being mounted plac 
to bul insulated Пов, the anode and each oiher, the 
inner induction ring array cing mounted to the rotor 
loser to the imer cireumference thereof than the 
Suter induction ring атау; 

Teast one generating oil mounted to the motor 
and extending toll around the rotor concetti 
1o either circumire n thereof, aed between the 
outer induction rins array and the inner induction 
fing array, and electrically coupled o the cathode of 
the inne induction апау amd to the anode of the 
euler ito атау: and 
(65) a plurality of stationary permanent magnets 
mounted to te hull, sch that the magnetic held 
from cach ofthe permanent magnes intercepts а 
erating сой; such tbt When he oor is rotated, 
the magmei lds Irom the stüonary пш 

Mace an асы voltage in each generating сой 

Which results in а DC rotor cic output curat; 
(©) a field induction system comprising wo assemblies, 
fone associated with the upper surface ofthe Totor and 


54 
‘ne with the lower surface thereof, ach assembly in 
turn comprising: 

east one plane-parallel electrode array compris 


1a primary anode ring mounted to the rotor adja 
‘ent to the inner circumference thereof, between 
ihe inner circumference and th inner induction 
ring array; 

2) at least one primary cathode mounted to, but 
‘electrically separated fom, each positive section. 
‘of the hull; and 

3) at least one stationary grid clement located 
between each primary cathode and the rre- 

sponding primary anode ring: 

3 primary cathode resistor electrically coupled 

between cach primary cathode and he correspond- 

ing positive section of be hull, cach cathode resistor 
being encapsulated by a diclectric Биос and 

0 a principal hull coolant and heat traster system, 

thermally coupled to each primary cathode resistor, 
(D st кам one housing charge ballast capacitor, electri. 
cally coupled 10 the principal electrics 
System circuit and to the 

(а) a plurality of field emitters which are mounted around 
the outer cicumferenoe of the rotor and electrically 
coupled thereto; and 

Фф) motor drive mounted to the hull, having a mechani 

‘al output coupled to the rotor for rotation thereof. 
2. The elecirodynamic field generator of claim 1, in 
which: 
€ the principal electrical generating circuit induces 4 
‘primary DC voltage between the outer circumference 
Of the rotor and the inner circumference thereof when 
the rotor is rotated by the molor drive, resulting in à 
unidirectional rotor current which distributes electron 
charge Irom the outer rotor circumference to the nega- 
"ive hull sections; and 

(Gi i) the field induction system utilizes а portion of the 
primary DC rotor voltage 10 establish an extemal 
discharge current which expresses a very large expan- 
sion of that voltage, within the electric field between 
the negative. and positive sections of the hull, the 
measure of the expanded field voltage being defined by 
am engineered instantaneous charge differentia! 
between the rolor field emitters and the primary eath- 
‘odes which is supported by the electric fore in one or 
more housing charge ballast capacitors, 

3. The clectrodynamie Пек generator of claim 1 in which 
the rotor comprises a plurality of conductive radial segments 
and the same number of nonconductive segment separators, 
‘ith the individual segments and separators uniformly alter- 
mating in placement. 

4. The elecirodynamic Пе generator of claim 3, in which 
the conductive rotor segments are made of copper. 

< The electrodynamic field generator of claim 3, in which 
cach generating coil is mounted o the segment separators. 

%. The electodynamie field generator of claim 3 in which 
the anode of cach ouier induction array of the principal 
generating system is mounted to tbe segment separators, as 
are the cathode and grid element of each inner induction 

7) The cccredynumie field generator of si 1 in which 
each inner induction array constitutes а triode vacuum-tube 
construct, the contol grid voltage of which biases that array 
nearly to current eal 

В. The clecrodynamic field generator of claim 1 ia which 
cach of the two assemblies of principal generating system 
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nd corresponding rotor electrical circuit comprise а set of 
‘hee generating coils, arranged across the annular body of 
the rotor, with each st of coils being sequentially coupled 
electrically, 

9. The clectodynami field generator of clim 1 in which 
each generating coll is compound wound, having prim 
Sod bias windings, 

10. The electrodynamie field generator of chim 1, in 
which each generating сой further comprises а nonmagnetic 


“The clectrodynamic field generator of claim 1, in 
which each generating coil further comprises » powdered 
12. The clecuodynamie field generator of claim 1 in 
which the stationary permanent magnets are C-shaped, and 
ме arranged inio а circular body with a flux gap and wherein 
the magnetic field passes through the Dux gap, and the 
generating oils are positioned to pass through the Nux gaps 
OF the magnets ia а uniform manner during rotation of the 
13. The clectrodynamie field generator of claim 1, in 
waich the magnets are made оГ an alnico family alloy. 

14. The elecirodynamic field generator of clim 1 in 
which a housing charge ballast capacitor is mounted upon 
the rotor between each outer induction апау and the пог 
outer cireumference, each ballast c 
conductive ring cleciclly connected to the roto, an outer 
conductive ring plane-parallel to the inner ring and electri- 
cally connected to the outer induction array anode, and a 
dielectric ayer between its inner and outer rings. 

15. The elecirodyaamie field generator of claim 1 in 
which the field emitters are made of a sintered refractory 
composite material which is electrically conductive, and 
have a shape such that they taper from an inner end or 
surface having a thickness equal to а thickness of the гоог. 
Ower circumference to a slightly blunted edge at an outer 
fend forming an outermost circumference of the rotor and 
field emitter 

16. The electrodynamie field generator of claim 9 in 
wbich esch assembly of the principal generating system and 
corresponding rotor clectrieal subeireuit comprises one or 
more AC subcireuiry stages, cach stage being mounted to 
the rotor for rotation therewith and in turn comprising: 

эһ AC input, or grid resistor; 

one or more bias windings electrically coupled to the AC 
input; 

a triode array electrically coupled to the AC input and to 
"hat inputs corresponding bias winding or windings, 
comprising a cathode, an anode, and а control grid; and 

an output, or plate resistor, clecirically coupled to the 
‘anode of that riode array orto the anode of a sucoes- 
sive electrode array. 

17. The clectrodynamie fic generator of claim 16 in 
which a plurality of AC stages are electrically coupled in 
Series, the input of an outermost stage closet tothe outer 
cireumference of the rotor being coupled to the outer induc- 
tion array anode and the output of an innermost stage closest 
то the inner rotor circumference being coupled to the control 
grid of the inner induction ue 

18. The eleetrodynamic field generator of claim 17 in 
which each assembly of the principal generating system, and 
{he corresponding rotor electrica subeireuit, comprises three 
AC stages 

19. The electodynamic feld generator of chim 1 in 
‘which the plane-parallel electrode arrays comprising the 
field induction system each in tum comprise s primary 
cathode, thee grid elements, and an anode ring and there 
Tore constitute pentode vacuum-tube constructs 


acilor having an inner z 
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20, The electrodynamie Held generator of chim 1, in 
which a voltage control system is electrically or thermally 
coupled to at least one stationary electrode of each plane- 
parallel апау comprising tbe Ве induction system such 
{atte total discharge current is limited to а value within the 
total ampacity of the rotor segments. 

21. The elecirodynamic field generator of claim 20, in 
‘wich the operating electrode temperature is controlled by 
movable thermal adjusting rods that may be thermally 
coupled to one ог more of the cathodes or grids and to a 
cryogenic heat sink. 

22. The electodynamic field generator of claim 20, in 
which the voltage control system is further utilized to apply 
inverse AC signal feedback to tbe discharge current such that 
totor circuit AC voltage amplitude is limited a desired or 
requisite value. 

23. The electrodynamic feld generator of chim 1 in 
which each positive section of the hull is divided into a 
Plurality of radial sectors, each sector being separated from 
adjoining sectors by an insulating partition. 

24. The clecrodynamie feld generator of claim 23 in 
which each assembly of the field induction system com- 
prises à plurality of plane-parallel electrode arrays, wib 
Sach array being electrically coupled to a radial sector of a 
positive hull section 

25. The electrodynamic field generator of claim 23, in 
which each positive hull section i divided into 36 radial 

26. The electodynamic field generator of claim 23 further 
comprising a center sector of cach positive hull section, 
located at the axis of the hull, these sectors each being 
electrically isolated from the radial sectors of the respective 
Positive hull section. 

27, The electrodynamic field generator of claim 26, in 
‘which each center sector is made of an insulating material, 

28. The electrodynamic feld generator of claim 26, in 
which single radial sectors at four cardinal points of each 
positive hull section are electrically connected in parallel 
Wilh a conductive center sector of that positive hull section. 

2%. The electrodynamie field generator of claim 1, in 
which tbe principal hull-coolant system comprises onc or 
more primary thermal conduits conveying a high- 
temperature heat transfer fluid and incorporates a heater 10 
preheat thi heat transfer uid and, in tur, the cathode 
resistors, dielectric buffers, and primary cathodes, 

30, The electrodynamic field generator of claim 29, in 
which the high-temperature heat transfer fuid is liquid 
sodium, 

31. The electrodynamie feld generator of chim 1 in 
which the primary cathode material is selected from «group 
consisting of pure tungsten metal and tungsten, as well as 
alloys thereof, which is or have been impregnated with 
thorium, 

32. The elecirodynamie Ве generator of chim 1, in 
which the primary cathode resistors are made of a ceramic 
material which becomes electrically conductive at an 
Elevated operating temperature 

33. The electrodynamie field generator of claim 32, in 
‘which the ceramic cathode resistor material is selected from 
2 group consisting of the steatite and cordierite families of 
compounds. 

"М. The clectrodynamie field generator of chim 1, in 
which the dielectric buffer encapsulating each primary cath 
fe resistor is made of sodium bismuth titanate. 

35. The elecrxynamiefeld generator of айт 1, further 
comprising а secondary hul coolant or heat transfer system 
‘which im tum comprises one or more secondary thermal 
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conduits conveying à һем transfer fluid and which is ther- 
mally coupled o the neutral and negative sections of the 
эш 
6. The clecrodynamic field generator of claim 38, in 
which the hest transfer uid i a cryogenie coolant. 
'37, The electrodynamie field generator of claim 36, in 
which the heat transfer fluid is a liquefied gas selected from 
the group consisting of liquid air, liquid nitrogen, and liquid 
helium. 
38 The clociodynamic field generator of claim 1 further 
comprising а plurality of stationary clecomagnetie arma 
tures arranged in two circular groups or arrays within the 
"hull volume, one array above the upper surface of the rotor 
and one below the lower surface thereof, each armature 
comprising 
a ferromagnetic body or core having а first end section 
adjacent tothe rotor, a second скі section adjacent 10 
a neutral section of the hull, and a length therebetween 
which is of a reduced cross-sections area with respect 
ло either end section; and 
at least one electrical winding wound on either end 
section ofthe core, wherein an electric current in the 
Winding induces а magnetic Held in the core which is 
superimposed on the rotor ог oa the external electric 
пен 
39. The electrodynamie eld generator of claim 38 in 
which each of the armatures has twa windings, comprising: 
э first winding on the first end section, wherein а current 
in the fist winding causes a mognelic field lo be 
Superimposed on the rotor; and 

a second winding on the second end section, wherein a 
Current in the second winding causes a magnetic feld 
ло be superimposed on the external field. 

40, The elecirodynamic field generator of chim 38, in 
which the armature core material is selected from a group 
‘Consisting of pure annealed iron and low-carbon scc 
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AL The elecrodynamie field generator of chim 38, fue 
shor comprising e DC power supply che coupe i 
Mies oo widlag of each нарзан 

AE The cma juamie eld generator of cim 38, fur- 
er competing з AC power sores авы coupled 1o 
Mean doe ebbing of cach satiny amat 

45. The clcrodymmic eld generator of chim 1, in 
wich ho asociante сири foot or more ror Ge 
Soule io би tuc rotg v gear ca aach mer dives 
‘mechanic! output meshing wilk onc or more driven ring 
Sra abor the Inner аклхо of b rr 

Ча. Th ке feld generator of chim 1 further 
comprising a pair of rolling bearing assemblies or Dallraces 
fortupperting the oo, jann papisa baria 
Soto undone sound he wer fae erf wth ч 
r eng mounted near he rors cuir сеат 
ов; cach Palace comprising a frt race Ball or raceway 
ouod oa de ror and a second raceway moved ios 
fil oppose e frt повно, denne a басар bal 
passage ıhercbelwoen, and a plurality of bearing balls con 
Tied in the ball passage. 

Аё. Ihe ecidynanie Geld generator of claim 1, fuer 
comprising à coil оошо ca sido tne bull vii he 
Serta ог inner circumference of te mtr 

"a. Tre clecrodynamic Во generator of chim 1, in 
bh the cathode sss each compe Raed postive 
р whereby an omen or exe le 
‘ial Toad maybe connected between the fixed pe and the 
primary eithodes 

"7. fie clecredynamic Зе generator of chim 1, in 
waich the bea amer system i erally coupled к an 
Tera he exchange 

“a, обуза generator of chin 1, com- 
prising one or more superconductive сот чоп rings 
led te Gepost and manere an expendable dore af 
Aic lect charge ding елем ран in the 
acum ot spe 


c» United States Patent 


Brammer 


US006498291B2 


ао Patent No. 
(45) Date of Patent: 


US 6,498,291 B2 
Dec. 24, 2002. 


69 


o 


o 


en 


e» 


в) 


в) 
6n 
6» 
Gn 


69 


STATIC ELECTRICITY ELIMINATOR 


Inventor. James William Brammer, 2338 


Catawba Rd, Roanoke, VA (US) 24175 


Моке: Subject to any disclaimer, the term of his 


potent is extended or adjusted uader 35 
US. 1509) by O days. 


Appl. Мо: 10080,698 
Jan. 18, 2002 
Prior Publication Data 


Filed: 


Related U 


Application Data 


‘Continuation aut of application No. 09/274355, fled on 
Mac i, 1990, ow abandoned, 


Int. C17 
US. Cl 1743; 1745 SG; 
Field of Search 174/1, 2, 3, 5 R, 

TAS SG, в, X 527231, 


них 


References Cited 
U.S. PATENT DOCUMENTS 

OTSA 11871 Munson 

180291 A 21875 Bryan” 

M202 A Ув Cole 

SOM A 91893 Hodges 

ISS A УПО Wilson 


2шю A 31088 Newphor 
VIUERE hase 
3557197 A S1907 Skinner, Па al 


* cited by examiner 
Primary Examiner—Chau М. Nguyen 
Assistant Examiner Adelfo Nino 

(13) Attorney, Agent, or Firm Rodney А. Corl 


6n ABSTRACT 


When static electricity builds up in the carth, it is suddenly 
discharged in а destructive bolt of electricity which can 
cause fires, propery damage and less of life. The present 
invention collects this static electricity Irom the earth before 
it có build up, and dissipates it to the atmosphere gradually 
so as to prevent fires, property damage and loss of life. A 
Plurality of relatively long underground wires conduct the 
Electricity fom the ground to a metal pole which extends 
Trom tbe ground upwardly approximately 40 feet or more, 
and te pole dissipates the electricity to the atmosphere. In 
fone embodiment, a U-shaped юр fixture on the pole 
increases the dissipation of electricity to the atmosphere. 


7 Claims, 2 Drawing Sheets 
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STATIC ELECTRICITY ELIMINATOR 


RELATED APPLICATIONS, 


This is application is a continuation-in-pa of application 
Ser No 09/274,355 filed on Mar 11,1999, now abandoned, 
entitled LIGHTNING RETARDER: 


BACKGROUND OF THE INVENTION 


The purpose of this invention is to reduce or eliminate 
lightning strikes, which cause fires. Lightning occurs when 
there is а buildup of static electricity, which suddenly 
discharges in the form of a bolt of electricity. If this buildup 
can be reduced or eliminated thon there will be no sudden 
discharge and по lightening bolt. This will result in a 
seduction in fres and the resulting damages to property and 
os of life. 

While there have been “lightning rods” around for many 
years, the device of the present invention is not a lightning 
fod and does nol work in the Same manner ака ligt 
A lightning rod works by attracting th sudden discharge of 
electricity in the form of a lightniag Бой and dissipating this 
Бой of electricity thereby preventing the bolt from striking 
nearby objects, The satie eliminator ofthe present invention 


‘works in an almost opposite manner. By constantly dissi- 2° 


puting the static electricity to the atmosphere, there is never 
э buildup of charge, and consequently, no suddea discharge 
and hence no lightning bolt or associated fires and damage. 


BRIEF SUMMARY OF THE INVENTION 


The static eliminator of the present invention physically 
sembles а lightning rod, but due to some subi 
Мача, acts in а very diferent manner. The siatie 

liminator consists of a long metal pole affixed in the ground 
and extending to a substantial height above ground level 
Conductive wires are attached to the base ofthe pole and 
extend lage distance in several directions fom te base of 
{he pole and are buried in the ground: These wires sccumu- 
Jte the static charge from the earth, conducting it to the pole 
‘which in turn bleeds the static electricity o the atmosphere 


BRIEF DESCRIPTION OF THE DRAWINGS 


“The invention will be further described in connection with 
the accompanying drawings, in which: 
IG. 1 is а perspective view of one embodiment of the 
TIG. 2 is a detailed view of the base of the invention, 
isa perspective view of another embodiment of the 
invention, and 


dis a detailed view of the upper end of the pole of 
this oiher embodiment 


DETAILED DESCRIPTION, 


In one embodiment, shown in FIG. 1, the static eliminator 
ofthe present invention consists of a pole 1, preferably made 
of steel pipe with а 1 5 inch diameter, extending upwardly 
from the ground 7 approximately 20 fect, A reducer coupling 
13 is connected at the op of the 1 %4 inch pole and another 
pipe M of inch diameter is connected to the coupling and 
Extends further upwardly approximately 20 more fect. The 
pipe 1 is placed in a hole ia he ground approximately 3 fect 
Фер and a concrete collar 4 is poured around the pole 1 10 
anchor it in the ground, Before pouring the concrete, wires 
2 ме attached around the base of the pole 1 by any suitable 
means such as screws or clamps. The wires 2 are preferably 


ning rod. 2 


H 
made of 12 gauge or lager copper and each extends out- 
маку from the pole 300 feet or father Tho wires 2 are 
buried in the ground 7 at a depth of a least 15 inches, It 
should be noted that pole 1 is not attached 10 any structure 
"n order for it to function with maximum efficiency In fi 
pole Vis as far from any surrounding structures as physically 
practical, 

To FIG. 2, details of the invention can be seen. Pole 1 is 
surrounded by an insulating sleeve 8 of any electrically 
insulating material such as glass or plastic. Sleeve З extends 
from the bottom of pole 1 to the top of concrete collar 4 or 
shove ground level, whichever is higher. Wires 2 are 
attached atthe base of the pole I and extend outwardly 
therefrom, through the concrets collar 4. Reducer 13 is 
attached al the top of pole 1and pole 14 of reduced diameter 
extends upwardly therefrom, 

Another embodiment of the invention is shown in FIG. 3. 
In this embodiment, pole 1 of 1 52 inch diameter extends 
upwardly from the ground to а height af 40 feet or more. 
Guy wires 3 may be attached wo the pole Land to the ground 
Тю give extra stability. The base of the pole i substantially 
as shown in FIGS, 1 and 2. The ор portion В of the pole, 
Shown in detail in FIG. 4, increases the dissipation of static 
electricity Vo the atmosphere by having two points of dis- 
charge extending into tbe atmosphere. 

Io FIG. 4, the top portion В of the static eliminator of FIG. 
3 is shown’ This top portion consists of a T coupler 12 
[tached to the top of pole LA connecting portion L having 
{length of about 12 inches is connected to either side of the 
T 12. An elbow 10 connects the laterally extending con 
necting portion 11 to an upwardly extending extension 9. 
The extension 9 extends upwardly approximately 12 inches, 
and acts 10 dissipate the clectial charge ito the atmo. 
Sphere. 

Although the foregoing description is necessarily of a 
detailed character їп order that the invention be completely 
Set forth, it is Бе understood that the specifie terminology 
` not intended о be restrictive or confining, and that the 
Various rearrangements of pats or modification of detail 
may be resorted lo without departing from the scope or spirit 
Of the invention as herein claimed: 

‘aim 

ILA sti electricity eliminator for bleeding static elec- 
tricity from the ground to the atmosphere comprising а metal 
pole buving а lower end buried inthe ground and an upper 
end extending upwardly into said atmosphere, а plurality of 
wires attached 10 said lower end and extending outwardly 
therefrom, said plurality of wires being buried im said 
around, а concrete collar surrounding said lower end in the 
‘round for supporting sid pole, and means surrounding said 
Tower end for electrically insulating said pole from said 
pen 

2. The static electricity eliminator of claim 1 wherein each 
of said plurality of wires is at least 300 fect long. 

3. The statie electricity eliminator of claim 1 wherein sid 
metal pole is not connected to any other surrounding struc- 

4. The static electricity eliminator of claim 1 wherein said 
"upper end consists of a pipe of a first diameter extending 
upwardly from said lower end, and a pipe of a second, lesser 
diameter, extending upwardly from said pipe of said fist 
diameter 

The static electricity eliminator of claim 1 wherein said 

er end consists of a U-shaped member attached to said 


%. А device for eliminating static electricity from the 
ground by gradually bleeding the static electricity to the 
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atmosphere comprising, a metal pole having а lower poston 
buried at least three fect in the ground and surrounded by a 
concrete collar, a plurality of copper wires attached to said 
lower portion and extending outwardly therefrom a distance 
of at ам 300 foet, said plurality of wires being buried 
beneath the surface of the carth, an upper portion extending 
upwardly fom the ground into the atmosphere of the carth, 
sald upper portion terminating in a U-shaped mem 

insulation means surrounding ssid lower portion between 
said concrete collar and ssid lower portion for electrically 
insulating said melal pole from the ground, and guy wires 


4 
extending from said metal pole to the ground for supporting 
said upper portion, wherein said static electricity is gathered 
‘om the earth by said plurality of wires, is conducted to said 
metal pole and passes to said U-shaped member and is 
discharged from said U-shaped member to the atmosphere. 

7. The device for eliminating static electricity from the 
ground of clim 6, wherein the metal pok is ao attached о 
Soy surrounding лоси 
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UNITED STATES 


MARK W. DEWEY, OF SYRACUSE, NEW YORK, 


PATENT OFFICE. 


ASSIGNOR 


CORPORATION, OF SAME PLACE. 


METHOD OF UTILIZING NATURAL ELECTRIC ENERGY. 


SPECIFICATION forming part of Lettera Patent No. 414,048, dated Novembar 10, 1899. 
Ain ad May 1, 2880, Зы «ЭП, Co welel 


To all whom it may concern: 

Бе known that 1, Magic W. алев, of 
Spracse in the county o£ Onondaga, in the 
Statoof New York lave invented now nd use- 
fat Improvement In the Method uf Uulizing 
‘Natural Eleetrie Energy, of which tho follow 
‘ng, taken n connection with the necompany- 
ing drawings is a ful, clear, and exact deo 
serption. 

"The abject of this invention is to provide 
a method whereby natural eleetrieal energy 
Such as he soealfed "atmospheric elect Teal 
Energy,” or electrical energy that may be de 
ved from the diffrence of potential exist 
ing between two points; one being tho earth 
бла the other the atmosphere ata elevation 
bove the erth- may be collected or utili. 
for the various uses to which olectrielly is 
жр. 

¢ Паз toon found that the presence of elec- 
riety n the upper regions ol the atmosphere 
JS not conned to titunder-londs bnt can 
be detested nt all times amd often їп grent 
quantities in diferent conditions of te ate 
mosphere. "It fine weather this беа 
ity Та mostly positive; but im showery or 
orm weatiet negative electricity i аз fe 
rently met with as positive, and it ie in 
sch weather that the fndicatiousot lectica 
fy, whether positive or negative are way 
the strongest. Te has also beet! found that 
в we proceed farther from the ents sur- 
freo, Whether upward from а level plane 
thoro? or horizontally trom an elevation, the 
potential of points 1а the air becomes more 
Amore dierent from hat of the arty 
the difference being, in à broad sense simply 
proportional to tho distances hence че ca 
Änfor that there is electricity residing on th 


surface of the earth, tho density of which at | 


fg moment in the locality of observation is 
поте Пой ео potential found 
to exist between the nth and а given point 
Ine air near ihe recta of observa 
tions show that th variations o the elec 
ity residing in the atmosphere is he main 
сазе of the variations of the electricity оп 
{he surface of the earth, А charged cod 
or body of air induces electrieity of the op 
posito kind to its own on the parts ofthe 
Earths surface over which it pastes and pov 


duces such variations, "The üifereneo of 
potential n increasing the distance from the 
orc is dno to electricity induced on e st 
faco of the earth by opposite eleotsieity M 55 
Sie alr overhead, and the air being à лоп 
fonducir the elocrisiios are unable to em 
Bine. As electrical density 1s greater no 
Jecling paris of a surface than on those which 
‘re plano or concave, stronger indications бо 
ive obtained on bills tnan tt valley if the 
гейш apparatus be at the same distance 
ron the gronnad in both cates, Tho average 
ference of potential is greater їп the wit 
for than in tie sammer. Lite or mo eec 65 
tam be obtained. within inolosnres or under 
frees they tend to sereen the apparatns. 
Inasmuch: as electricity travel a preter- 
nce rough the best conductor, 3 lows 
їшї И а path af lov resistance is formed 
{aneh as tip erection of a metal pole) tos 
felon elevation above the earth the elec- 
icto in tho atmosphere and that on the 
Surface of the ovi wil tond to combine and 
Evel throng the sald path а etre or 75 
‘vents and it this pole terininatesin a tal 
point or a number o? such points the carth 
ni clouds exchange their opposite сеен. 
ties without а disruptive discbarge es tho 
lightning bat In а Blow and gradual way 
Slough convections Besides supplying tho 
top ofthe pole with points а metal plato to 
whieh ше Bald рон are ized aiio Qe 
posite вету їп the atmosphere. Tn 
order to obtain agreator вай потеза eet 
‘lange metal piate e buried at the foo of he 
Dole and electriealiy connected sheet and 
provided wita points or branches extend. 
ing n огош рае tho groond. Тө 
Dae and branches may be surrounded by 
etse refus, coke, or Othe good conduct 
поделио Tho’ metallo pots on tho 
To ot to pol should be ahari and. prefer 
ily of copper ad may be аймай, 0480, 
or galvanized lo prevent corrosione "ft hav 
Ing been ascertained Dy practienl expert- 
Ingots inc otter n dans or dropping water 
at an elevation above thesurtaeo ot the earth 
койге convection of eletrety t 18 obvi 
Bos that Such means may he employed i 
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place of the points hereinbefore referred to. 
‘As the electricity In the atmosphere is some- 


» 


зз 


% 
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times positive and other times negative, the 
irectlon of tie currents i not always the 
Some. that is, tbe sbmospherie десне en 
Srey je composed of а entrent o£ an alterna 
{ng character, owing in one direction om ап 
Average about as tush of tho tme as in the 
Opposite diveetion, bnt the length of the cur 
yent in a certain direction or the leni of 
Time Doitwocn revorsnis or anges tthe di 
lion of its Now is greatly varied. This 
And also the varied strength of the currents 
Rave prevented the utilization of atmospherie 
dieti energy in commercial qrantites or 
{he various pusposes for which lcetriity is 
generally employed. 1а order to utilize shel 
current or eurrenis they should be trans. 
ormod into а eontinnons aivect опто of 
uniform strength. “The apparatos for accom 
lishing the transformation of atmospheric 
Electricty into à direct eurent of uniform 
Strengtsisensooptible of being greatly nodi- 
fed. "he preferred form of apparatus, how- 
ever, for carrying the Invent on practially 
{nt eect I wil now proceed to describe to 
Slow that the method is capable of netual 
performance. Salt apparatus isillustrated in 
Che diagram accompanying this specication, 
‘Referring spociteally То said diagram, A 
represents a metalile pole, which is shown 
bare, but шау бе enveloped In suttable insu: 
Inting material, sf desirable. is the Pase ot 
‘theaforesald pole, which base is of insulating 
material set in the ground K C is a large 
neta plate beneath, the sad base, and his 
Points or branches с extending therefrom in 
тегын directions in the gesund. O ia а. 
etae post extending from the sid plate 
Above the surface of the ground and having 
A terminal dof the eirenis Р. On the top of 
Said pole is mounted a metalli eap E, fone 
Sitios pefeably, ot a convex disk rv 
‘wih sharp iron or copper pota py which pre- 
Jeet in al directions from the sate, A De 
fore mentioned, thesaid points may be plated 
‘with a stable metal that Zorms a good eon- 
Auotor aud prevents corrosion. Similar caps 
Y may bo placed on other inehlared polos as 
A, It the vielalty, and connected with ihe 


"din pole A by an eleetrie condnelor а, for | 


increasing the effect. The pole A^ may bo of 
wood, and the pole А may also be of the same 


material if provided with a metal eoaduetor | 


within or on the outside, extending from the 
ap to the other terminal d of the cirealt D, 
‘Tho said eireuit D lends from the terminal d 
ропи an automatio variable resistance б, 
thence to one of the poles of 4 secondary or 
Sora battery Н, amd from th on pale of 
sald battery through an antomatie current 
regulator to the terminal d^ An automatic 
current-reverser or polo-chagor J is located 
n the said circuit for reversing. the current 
whenever thoro isa change in ils direction, 
о that it may be rectified or straightened 
using transit and caused to travel at all 
times Whether Из direetion is toward or from, 
the earth in one and the same direction 


| path K of high resistance is prov 


through a portion of the ciseuit containing 
the secondary battery. "Tho reversals аге ae 
complished automatically by means of a piv- 
ted polarized armature U, located between 
"oro electro-magnets having thelr coll in- 
eluded in a shuntciresit botween tho leads 
of the cirenit D. "Pho magnets are wound so 
"at north pole will be presented to tho ate 
mature on one side and a sooth pole on the 
other. ` When the current Is flowing in a cer. 
tain direction, the said polarized armature 
Will be repelled by one magnet and attracted 
by the other, and thereby moved to one side. 
When the current, changes its direction 
through the magnets, the poles of the said 
magnets are reversed and the armature is 
both repelled and nttrnoted to the other side, 


An arm D^ of diamaguetic materialis fixed to § 


and extends fromthe armatoro and is moved 
Dy the same, Between a movable кй of te 
Armand the said curent vereri pivoted 
Connection or Tink e by which the motion of 
the arm s conveyed to the revetser Stops f 
are provided Tor lining the movement df 
fhe said ата, and am adjustable resistant d” 
драва f the shunt to regulate the 
current throngh the same. 

Phe current regulator hereinbefore referred 
to prevents зво теша or tho apid di 
Sharge ofthe secondary battery into tho air 
and ground when thestrength of said battery 
Current becomes емет Шаа that passing V 
the battery. ‘Sai regulator is composed of 
an electromagnet J, having Its coll ia the ele- 
enit D, A pivoted polarized armature g Is con- 
ected at fis pivot to one terminal of the coll 
E amd magnet, and hen the current ishon- 
fg to the battery said armature 1 attracted 
Dy ihe magnet T and held in ошо wie 
Slop hy to which the termina of the secondary 
Battery is connected. n the aforesaid con- 
dition a free or low-esistance path for the 
ferent is provided to the battery; bot hen 
the Байет т exceeds the chagging-eur 
Tett the magnet-poles are reversed and the 
Armature ie repelled by the magnet ава the 
froo path of te eren is broken bebween the 
armature y and stop № In orderto maintain 
fhe armataro а the latter positon until tho 
charging- current has been Ineroased In 
triti above that of the battery currentor 
charging current and so that бо said reg- 
lator ҮШ automatiendly operato, а shui 

ed around 
he armature g aud stop. ho higli resist 
‘neo ofthe sald shunt fe obtained By fash 
ing aheostatme This shunt path or eir 
tie IC with the vesetanes, permits a ual 
Dut sifletent amount ef current to ow 
{og the magnot Гоо the armature 
vay irm the sop À until tho enrromt is n 
SE and tien move the armaturo Duck i 
Жор ito close the free orlovesstance pt 
ерю cis provided to assist the movement 
atthe nematare from the magnet when iis 
Sepolled by the same 
Tho electric current may be directly eon- 
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acted to translating devices—sueh aslamps | 


ог eleetromotors; but, as hereinbefore stated, 
said current ертеу employed to charge 
one or moro cells of the secondary battery H, 
and this battery stores or aceümulates the 
electrical energy and suppiles the said trans- 
ating devices. To illustrate the latter toa- 
ture, leads or wires Land L are extended from 
the poles or electrodes of said battery, and 
translating devices, in the shape of Incahdes- 
cent lamps D are connected with the said 
wires in multiple are. Inthe wire Lisacom- 
mon cirmit maker ала breaker и to close 
and open the circuit to the lamps. The said 
battery may be eharged in serios or parallel. 

‘The automatic variable resistance G main: 
tains the current flowing through the circuit. 
D approximately uniform by Pmereasing the 
resistance therein пров an inereats oí 
strength. Said resistance is not absolutely 
necessary and may be dispensed with. 

"Те lightning-arrestor M is to short-eireuit, 
avery heavy current fo prevent the same 
from passing through the other paris of the 
apparatus and injuring it. А Tow-resistanee 
shunt O, with a cireni maker and breaker 
therein, ls connected between the lends of the 
cirenit D, near the terminals d and to com- 
pletely shorteireuit the apparatus when de- 
sired. 

Having deseribed my invention, what I 
claim as new, and desire to secure hy Letters 
Patent, is 

1. The method of utilizing atmospheric 
electrical energy, consisting in conducting the 
«вебе current orcurrents bettween the earth 
And a point in the atmosphere at an elevation 
above the earth, rectifying or straightening 

ie currents during transit, and storing orac. 
‘camulating tho electrical energy of sald rec- 
tified current or currents, 

2. As preliminary steps in the method of 
utilizing atmospheric electrical energy, con- 
ducting che eleetrie current or currents 

tance between the 
earth and the atmosphere at an elevation 
above the earth, maintaining an approxi- 
mately uniform strength of current and ree- 
tiying ng the same during 
transi 


3. As preliminary steps in tho method ot 
utilizing atmospheric бетен energy, eon 
шейш tho electric ‘current or currents 
trongt a path of low resistance botween the 
earth and the atmosphere at an elevation 
above the curth, and rectifying or straighten- 
шр said currens during transie 
aL method of ен 

юиде energy or deriving energy trom the 
Aifferenee of оста potential existing be- 
tween the earth and а point or points in the 
Atmosphere at an elevation above the aet, 
Consisting in conducting the current or cur 
Fentsbetteen the two polls through а pti 
Of fo esistano tg or лиден 
fhe said currents in a portion of Sho path 
Suring transl, and storlag or осн ано 
the electrical energy themit 

S The method of utilizing atmosphorie 
electrical energy or deriving herey from the zo 
Aiforence of electrical potential existing bes 
tween the earth and a point or points i tho 
atmosphere atan elevation above tho eat, 
Consisting in conducting the eurrent or em 
ents between the two pots through a pati 
SE low теммшпое, maintaining an approx 
mately uniform strength of current, Rely 
Ing oF straightening tho sald currents hr 
portion of te path during галай, and stor 
{ogo acenmulsting the electrical enen 

T The method ot. тшшш atmosphorie 
electrica energy composed в cunt of a 
‘ariel alternating ehnracter, consisting it 
conducting the electro current or currents 
{rough path of low resistaneo between the. 
arth and the atmosphere at am elevation 
hove the earth, and Shon порто the 
Чоло онгу Г said current or enrents 
While owing fa бой directions in onc or 
more cells of а secondary or storage battery, go 
as described. 

Чи testimony whereof I have herenuto 
stood my namo this Sh dayoe Apri, 1d 
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MARK W. DEWEY. [ьв] 
Witnesses: 

CIL Dust, 

CL. Bexprxos. 
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Toaltwhom it may concern: 
sole known dat 1, ama Praveen, 
Esthonian subject, residing. im Hambur 
‘Germany, have invented certain new and 
seal о ia the Convention of 
Atmospheric Electric Energy, of which the 
Solve is a specications s 
ой of obtaining atmospheric elec- 
tity by mens of eta ens wi 
spikes which are held by means of ordinary 
Gr anchored kite balloons made of fabrics 


тешу küewn. Atmospheric electricity ob- 
tained in this way has been suggested to be 
weed in the form of direct current for the 
changing, ot accumulators. Thin knowledge 
however is at present only theoretical as the 
conversion in practice has hitherto been a 
failure. No mins are known of protecting 
the apparatus from destruction by lightning. 
‘The balloons used for collecting the cha 
must also be made of very large size in order 
to e able to support the weight of the me- 
talle netting and the heavy cable connec- 
tions. - 

stead of using heavy metalli netting ae 
collectors attached to single air balloons of 


«non-conducting materials which are liable tò 


а 


в 


ie torn and are permeable to the gas, it is 
proposed to tse metalli balloon одот 
Meh have the following important advan 
tage 

Th tli cases are iinpenetrabie 
to helium and hydrogen; they also represent 
шко mete Nein ер тиг 

(0) Radio active means andthe like may 
te easily applied internally or externally 
whereby the ionization is Considerably în- 
Satan eremi o the quantity oË 
atmospheric electricity capable of being col- 
Хаа? 

(€) Such balloon collectors of light metal 
do int require to be of large oie as they 
have to carry only thelr “own moderate 
Neige and tat of the conducting cable ог 

2) ihe entire умы therefore offer li 
sae eat For би etm of Soe аай wind 
tnd is resistant and stab 

(o). Each balloon сап be easily raised and 
lowered by means of a wich so that all re; 
[puts recharging and the ke can be carried 
о danger during the operation 
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fiequnc] vibrations” Many advantages Se 
thereby obtained and. all disadvantages 
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Figure 3 shows а method of converting 
atmosphere electrical energy for use wit 

‘igure 4 is a diagram showing the use of 
protective means, 

Figure 5 is a diagram of an arrangement 
dor converting lange current strengths. 
< Figure 6 is a diagram of an arrangement. 
including controlling means. 

Figure 1 shows means whereby the spark 
ap, ша, can be adjusted, 

Figure 8 shows а unipolar connection for 
the motor. 

Figure 9 shows a weak coupled system 


suitable for use with small power motors 
"Figures 10, 11 and 19 show modifed ar- 
rangements. (ES 
pure 18 shows a form of inductive cou: 
ing Yor the molor eire oo 
Figure 14 is a modified form of Figure 
with inductive conpling T 


рали 

FE be ас 
E O af ue 

ai tems tng lon ed 

balloon arrangements. 

кета 

struction with incandescent cathode. 
анан nage 
‘Figure 39 shows a form with cathode and 
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and not an aerial antenna, 19-and 14 are 
combs for collecting tho static electricity of 
the induence machine. 1 and S ure spark 
discharging electrodes, 6 and 5 condensers, 
9 an inactive primaty coll, 10 secondary 
oily 11 and 18 enda of conductors of th 

ondary ой 10. When the dise of the statie 
ite machine is ted by mechanical 
means, tho combs collect the elecirie changes 
‘one the positive and the other the negative, 
and charge the condensers 5 and 6 unt suc 
‘Thigh potential e formed across the park 

р thatthe pare gap amped As 

X spark gap TE forse e dosed droit 
ith condensers б and 5, and inductis то. 
Sistance 9, as ie well known, waves of high 
pop 
pass in this creuit 

"The high freqieiey of the oscillations 
produced in the primary ‘irewit induces 
faves of the same periodicity in the 
ondary credit "Thus im the primary cir. 
euit electromagnetic oscillations are formed 
iy фе passage of the spark ove" the spark 

sp and these waves are maintained by keshi 

anges of statio clectriity- 

D td selecting id ratio between the 
sumer of the coils Ш the primary und see- 
ondary circuits with regard to a correct ap- 
plication of the eo-eficients of resonante 
(аре, inductance, and resistance) the 
high voltage of tho primary cirout may be 
suitably converted into low Voltage and high 
Current strength, 

‘When Шаа ыу discharges in thari- 
inary cirenit becomes weater or entirely 
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shine by employ- 


AN this repeated as long 


nAn elementary Hh ofthe invention В 
În parallel ate е one of which may fo n 
ormod the working gap î in Figure 2 whilst 
tis sacon sortes aia devies fore 

е lie ad gona а Inger mn 
Т gans te тарив in series andar: 
raged by very small capacities as is iius 
trated in D. oy Figure whieh slow of 
{inform sparking in the safety section 

Ta Figuro 1 T irte aerial antenna fr | 
collecting charges of atmosphere electricity. 19» 
18 is the earth connection o the second part 

of the spare gap, and В are condensers, 9 a 
primary coil. Now when throngh the aerial 
А бе positive atmospheric electricity seks 
to combine with the negative change to earth, 
this ie prevented by (lhe air gap between} 
the area The rears of the sar 
аһ that of the othor safety section which 
fonsits-of three spark gaps connected im 189 
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sero and додашу a reê inn greater 
air resistance is offered by the latter.” 

So long therefore, as the resistance of 
the дал guy T шр отлы os 
LIO ERE 
the with the Giao De whs ay 
over spark gap 7. Should however the 
page le fionem by any infames so 

utat euet 
the condensers 5 and 6 or for tho coil n 
So 9 and 0 in coner of tres 
ort sr geo hs pk 

"ted arae dich fee 
{rom inductive effecte direc to earth with- 
pip 

Уй ырк perk ар атары 
in parallel having a higher resistance than 
pO Pav РТА 
e rs Er amram t 
Er y " 

enti ef Be ов меши de. 
cuit caning ct obe tag е 
ers 5 and 6, primary coll 9, and also ste: 
ну ci iD scully e tone cn The 
ne eb a Piene T miih he tan 
КУТАС О ГЕ] 
Beri etes а hee the ed 
urb roti ne ыыы 

НН 
aute rel S rm ie dct i 
tou 13 fer itn and о 
‘Special kinds of motors adapted for work 
Dee! ttal sets 
fs To met ш М Е 
тойу йй die esci dati ot wi 
pue ed 

АШ re ше of spark gu 
NO npo тат PE 
Aerea for ig on eee 
Fe na EE 
eun te trate ed did 
ot onde orit pote da. 
тышан or ding Cole а б м dic 
cuit as shown by S in Figure’ 3. 

A dle dium y having a ore 
ote tme a сот 
is connected with the aerial. 

frd case of igh logo in the serial 
network or at places where there are fre- 
ent Wunder отте, ies пой 
seo eet arg, ere ch 

th fhe case of large unit oF pitts sor: 
seal lesions n be emploie i per 
allel or in series parallel, os o 


io 
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may be simply connected in series with the 
serials In this case the winding preferably 
consists of several thin parallel wires, whic! 
make up together, the necessary secti 

‘The winding may be made of primary 
and secondary windings in the form of а. 
transformer. The primary winding will be 
then connected in series with the aerial net- 
work, and tho secondary winding more or 
6 ess short-citenited over a regulating resist- 


The windings of these electromagnets Ds 


[] 
In the dati 


anco or ал induction сой. 


case it is possible to regulate to, a certain , 


extent the effect of tho choking coils. In. 
the farther description, of. thc connecting 
and constructional Чаат the aerial 
ошаш choko cul indicated а 
simpli reg 

"Figure $ shows the simplest way of con 
Serting atmospheric electricity into electro. 
magnetic wave energy by the ise of special 
motors adapted for high. oscillatory. cu 
Tents or static charges of electrical he 
Recent improvements in motors for worl 
ing with slati charges and motors working 
Бү rens, tha to say, having groupe 
of tunel electromagnetic operating el 
gaits render this possible but such do nii 
form part of the present invention, 

"A motor adapted to operate With static 
charges will for the sake of simplicity be 
inertio "indicted by tno ыг 
circles Land 2 and the rotor of the motor 
by a ting M. (Figure 2) Ais. vertical 
Aral of serial network. ^S ‘the safety 
choke or electromagnet with сой О as may 
be seen is connected with the serial Av Ad 
cent the clecstmagnet- S the deri conc 

bor i По diee ‘eats the 
circuit. В giving the safety spark gap, the 
circuit 7 with the working spark Кару and 
then a cireuit including tho stator terminal 
1, the rotor and stator terminal 3 at which 
котак i mada to he earth vire Phe 

vo spark gaps are also connected metal 
Jicaliy with the earth wire. The method of 
working these diagrame i5 as Тойота? 

"The positive atmospheric electric charge 
collected tends to combine with the negate 
electricity (or earth eleckrieity) contested 
Si Che ear wire. travels along the 
Жайы A through the electromagnet 3 vith 
‘ont being checked as it owe in (ho cu d: 
metn ts de die cur Parthen, IES 
Progress is arrested Dy two sparks gaps 
laced in the way and the stator condenser 
Surfaces "Tho stator condenser surfaces are 


Charged until the charge is greater 
{as rete of the pa gap wher 
a Spark springs over the spark gap Т sd an 


oscillatory change is obtained as by means 
OF the motor М, stator surface {and 2 and 
ark gap Т, a closed oscillation citat i 
obtained for producing the electromagnetic 
tations i matin ere ore the o 
ity and the necessary inductance and re 
Stanco, which, as в wall known, are noces 
Жз for converting statio. eats no 
Electromagnetic wave ene 
"The discharges formed ar converted into 
mechanical energy in special motors and can 
hot reach the aerial network Dy reason ol 
the electromagnet or choke. 1, however 
Wien а spark springs over tho spark кар Т 
2 greater quantity of atmospherieclecziity 
tends t6 low to earth, a conter voltage fs 
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induced in the electromagnet, which is 
er the more rapidly and strongly the 
low of current direct to the earth is) By 
the formation of this opposing voltige 1 
Suficiently high resistance is offered to the 
Bow of atmospheric electricity direct to 
earth to prevent a short cireult with the 
=“. ing spark gap 8i 
"Ths circuit containing sparke gap 8 having 
a different wave length which 18 not în read 
hance with the natural. frequency of the 
motor, does not endanger the motor and 
Server as security against excess voltage, 
lich, as practical experiments have shown, 
may still arise їп certain cases, but ean be 
conducted direct to earth through this spark 
Fh tho diagram illustrated in Figure 4 tlio 
spark gap Tris shunted across condensers 3 
and 6 from the motor M. ‘This construction 
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ap consists of a star shaped dise T which 
fan rotate оп its own am E is rotated by 
а motor opposite similarly fitted electrodes 
Тє When separate points of stars face one 
another, discharges take place thus forming 
an oscillation circuit over condensers 5 and. 
and inductance 9 for oscillatory discharges. 
Teis evident that a motor may also be di- 
rectly connected to the ends of the spiral 9. 

‘The construction of the diagram shown 
in Figure 6 permits of the oscillation cireait 
of the motor being connected, with an in- 
duction coil. Here a regulating inductive 
resistance is introduced, for counteracting 
excess voltages in the motor. By eutting th 
Separate cos 9 (coupled inductively to the 
aerial) in or ont the Inductive action on the 
motor may bo more or less increased or 
чанае aerial action may be exerted on the 
oscillation circuit. 

"n Figure Т е oscillation circuit is closed 
through the earth (E apd E). The spark 
тар Т may be prolonged or shortened by 
More or fewer spark gaps being succescvely 
Connected by means of a contact arm T 

‘Diagram 8 shows a unipolar connection of 
the motor with the aerial network. Here 
tro oscillation circuits are closed through 
the same motor. ‘The first oscillation circuit 

asses from serial A through electromagnet 
Bf point а, inductunee De to the earth eon- 
denser 6 and further, over spark gap T to 
the aerial condenser $ and back to =. Tho 
Second oscillation ciet starts from the 
Serin! condenser 5 at the point a! over the 
inductance 9 to the earth condenser б at the 
point а? and through the condenser б over 
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the spark gap T back toa. The molor ital 
is inserted between the (ro points of the 
EN IDE T 
$P dar ped oscillation wave ententa are pro- 

athe diagram illustrated in Figure ® a 
loosely eoupled system of connections is il. 
Ine ich sted 10 bo So al 
motors for measuring Purposes, A indi- 
Cates the aerial conductor, 8 the electromag- 
Eoin Wo aerial абийр 9 educi 
Tie spark gap, 5 and б condensers, E thè 
carth M the motor, and Land 2 stator con- 
Жы of the motor, "The motor ie di 
тену metallieslly connected with the oscil- 
Er MANN Е 

А yigure 10 a purely inductive soupling 
is employed for the motor cirenit. The mo 
tori connected, withthe secondary wiro 10 
оз may be seen in Figure 11 in а somewhat 
modified diagram connection. The same 
applies to the diagram of Figure 19. 

‘The diagrams hither destibed prefer 
ably slope? motos of smell and nedum 
їч o be operae, For age agr 
iier however, they are to neonvenient as 
fke construction. of two or moro oscillation 
cirouts for large amounts of energy із ШВ. 
sul the geil mre denl and 
fhe danger in switching on or off ie greater, 

A means of overcoming such dienes is 
shown in igara 18. Tho onion circu 
еге runs sting from the plata over con: 
denser 5, variable inductance 9, spark gap 
and the two segments (8° and form. 
Ing anna of a Wheatston bridge, bad to 
Te motor i connected by breshes 3 and 
4 transversely to the bro ore ofthe bridge 
ts shown in the drawings, electromagnetic 
oscillations of equal sign are induced n the 
шг surfaces? and 8 and the motor dove 
fot sorore. if howerer the brushes 3 end 
dire moved in common with the ева 
dng wives 1 and 2 which connect the brushes 
alis the stator poles a oertain alteration or 
Tiplacement of he polarity ai and 
тс commence to тоне, 

‘rhe masimum action "wil result it one 
brush 8 comes on the central sparking conc 
tact T and ihe other brush 4 on the part 
‘They are however, usually in practice not 
brought on to the central contact 7 but only 
held nthe path of the bridge segments 4e 
nd S i order not to comes the spark saps 
Mth the motor шан ecu a 

"As however, tho entire eeilation energy 
can thereby nót act on the motor itis beter 
fo carry out the same system according fo the 
Sagan 14 "the diuum 14 cider fom 
ie regie oniy bythe molor not being 
directly та ошу connected with the seg 
iments of he commutator, but only а 
mary coil 9 which induces in a secon 
Soll 10, current which, feeds the motor М 
and takes the place of the rotor. By this 180 
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action is 


arrangement a good transforming 
obtained, a lone coupling and 
Sillation circuit without а spark gop. 

In Figure 15 the motor i not purely in- 
ductively as in 14, but directly metallically. 
branched oft from the primary coil (at г 
and a) afe d principle ofthe апо бе 

Tn Figure 16 instead of an inductance а 
condenser 6 is in similar manner, and for 
the same object inserted between. the stg 
moni and This hath eivai 
that the segments 2* and 4 ned not be made 
ofi neta but may consist of sia E 
whereby а more exact regulation s posible 
and further motors of high inductance may 
e employed. 

The arrangements of Figures 17,18 and 
19 may be employed for use with resonance 
and particularly with induction condenser 
Motors; between the large stator ROL 
Condenser surfaces, small reversing pole eon- 
‘Tenses are connected, which, as шу be seen 
from Figures 17, 18 and 19 are led together 
Кан Бий reversing poles Мс the 
advantage that with large quantities o 
electrical energy Ve spark formation be 
tween the separate oscillation cireuits ceases 

Figure 19 shows a further method vhi 
prevents electromagnetie oscillations of high 
uber of alternations formed in the oscil- 
lation cedi striking back to the aerial on- 
ductor; "Tt is based on the well known prin: 
ciple that à mercury lamp, ene electrode of. 
“hich io formed ol mercury, the other of 
splid metal puch as te alle ар lee 
charge to pass in only one direction from 
е mercury to the stoel and not vice ver 
Tle mercury electrode of the vacuum tube 
N is therefore connected ‘with the aerial 
conductor and the steel electrode with the 
oscillation оао, Prom the it results th 
Chorges can pass only from ih 
iron the vacuum tube to tho oscillation 
Siret, but лоб vice versa. Oscillations 
which are formed on being transformed in 
The oscillation circuit cannot" pass to the 

їп practice these vacuum tubes must be 
connetted behind an electromagnet as the 
latter alone affords no protection against the 
danger of lightning. 

AS regards the use of spark gups, all 
arrangements as used for wireless teleg. 
raphy. may be used. OT courso the spari: 
kape in Tatae machines must have a wi. 
ently large surface, Tn very large stations 
they ave cooled in Баш carbonis acid or 
dtes still in Teal nitrogen ar hydrogen; 
im soe hol ша ae tae 

lace by means of liquefied low homologues 
DE o metal series or by means of yuo: 
carbons the freezing point of which lve at 
between 90" Cand 40° O. Ihe spark 
gap casing must also be insulated and be of 


Suficient strength to be able to resist any 
pressure which may arise: Any undesirable 
excess super-prosstre which may be formed 
must Бе automatically let off, 1 have em 
ployed with very good results mercury elec- 
trodes which were frozen in liquid carbonic 
acid, the cooling being maintained during 
the operation from, the outside through the 
walls. 

Figure 20 is one of the simplest forms of 16. 
construction of an aerial network in com- 
ination with collectors, transformers and 
the like illustrated diagrammatically. is 
here the earth wire, В the safety spark дар, 
T the working spark gap, 1 and 2 the stator 
surfaces of the motor, а condenser battery, 
S the protective magnet which is connected 
with the coil in the aerial conductor, А to 
AF acral antenne with collecting; balloons, 

vorizontal collecting or connecting: wires 
ош whieh, to the centre à number of cane 

‘The: actual collectors consist ef metal 
sheaths preferably made of an aluminium 
magnesium alloy, and are filed with hydro- 
gen or helium thd are attached to copper 
Plated steel wires. The size of the balloon 
та selected so that the actual weight of the 
ballon and the weight, of the бранай 
ire is supported thereby. On the top oí 
the balloon aluminium spikes, made and 
gilded in a special manner hereinafter de- 
Scribed, are arranged in order to produce a 
conductor action; Small quantities of 
radium preparations, more particularly 109 
polonium-ionium or mesothorium prepara- 
tions considerably increase the ionization, 
and therewith the action of these collectors! 

Tn addition to metal balloons, fabrie bal. 
Toons whieh are superficially metal coated 

to Schoop's metal spraying proc- 
however also be employed. A 
metallic surface may also be produced ly 
lacquering with metallic bronzes, preferably 
фойе (o Shop's spraying boos oF 
lncquering with metalli bronze powders їп 
ivo Наа seres of widely diferent 
tals, because thereby the collecting effect 

is considerably increased. 

Instead of the ordinary round balloons, 
elongated cigar shaped ones may be 
Bled. m order also to utilize the frie. 
tional energy of the wind; patches or strips 
of non-conducting substances which pros 
duce electricity by friction, may be attached 
to the metallized balloon surfaces, The 
wind will impart a portion of its energy in 
the form of frictional electricity, to the 
Palloon easing, and thereby the collecting 
Ofc РАНЫ еты" Ө 

Та practice however, very high towers 
(up to 300 metres is fully admissible) may 
фе employed as antenna. In these towers 
copper tubes rise freely further above tho 
lop of the tower. А gas lamp seeured 120 
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against the wind is then lit at the point of 
the copper tube and a netting is secured to 
the copper tube over the flame of this Tam, 
to form a collector. The gas is conveyer 
through the interior of the tube up to the 
summit. The copper tube must be abso- 
lately protected from moisture at the place 
at whieh-it enters the tower and also. rain 
must be prevented running down the walls 
of the tower which might lead to a bad 
catastrophe. This is done by bell shaped en- 
Targements which expand downwards, being 
arranged in the tower in the form of high 
voltage insulators of Siamese pagodas. 

‘Special attention mnst be devoted to the 
foundations of such towers. They must be 
well insulated from the ground, vh eh may 
be ohne by Ба enbadding ar of 
conerete in а box form to а sufficient dej 
їп the ground and inserting in this an 
asphalt ining and then glass bricks cast 
about 1 or 2 metres in thickness. Over this 
їп turni there is a ferro-concrete layer 
which alone the metal foot of the tube is 
secured. This concrete block must be at 
least 2 metres from the ground and be fully 
protected at the sides by a wooden covering, 
rom moisture. In the lower part of the 
tower а wood or glass house for the large 
condenser batteries or for the motors may 
be constructed. In order to lead the earth 
connection to thie ground water, a well in- 
sulated pit constructed of vitreous bricks, 
must be provided. Several such towers are 
erected at equal distances apart and con. 
nected with в horizontal conductor. ‘The 
"horizontal connecting wires may either run 
directly from tower to tower or be carried 
‘on bell shaped insulators similar to those in 
uso for high voltage conductors. The width 
of the network may be of any suitable si 
and the connection of the motors can take 
place at any suitable places. 

Tn order to collect large quantities of 
electricity with few serials i is well to pro- 
vide the aerial conductor with batteries of 
condensers as shown in two methods of con- 
struction in Figures 21 and 92. In Figure 
21 the batteries of condensers 5 are con- 
nected on the one hand with the aerial elec- 
tricity collectors Z by the serial conductor 
А, and on the other hand interconnected in 
series with an annular conductor from 
Which horizontal conduetors run to the con- 
necting points C to which the earth wire is 
compete | 

Figure 22 shows a similar arrangement, 
Should two such series of antennae rings be 
shown by a emele, io have a lege le 
ference of potential (for example, one in the. 
mountains and one in the plaia) or even of 
different polarity these differences may be 
compensated. for by connecting sufficiently 
large condenser batteries (5, 5% 5) by means 
of Saji star conductors D and Dx. In Pigs 
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ure 29 а connection of three such rings of 
Collectors to form a triangle with a central 
condone battery а aetate. T 

"The condense рацете of ch large in- 
stations шш be enbedied m Передай 
irse or m liquids Певца at ve жы 
perature. In such case portion of 
the аворо energy must Бе emplayad 
for feline rg Te abo pret 
thle epi prese: eins the 
comin ps may be ine, and 
stil allow for large quantities of energy to 
ie stored, secure against breakdown For 
Smaller thstllations the immersing of th 
condenses in well insulated ой or the ier 
Sule. Solid substances on the other hand 
арто be employed as insulators, 

ра hitherto 
described Vis altaya such at (he con- 
derer Тие wore connected. vith both 
poles directly to the seris conductors. Am 
р diagram ef the comeetons for 
Ша `айюврене electricity. for the 
dene шше has heres, hn find 
fe be very advantageous, tis arangoment 
Sina hy ar ocd by oniy 
one pole (unipolar) to the collecting. ne 
saa Pool of argon 
Tory important as by mesas of it nakani 
Sot and an eres of e nol st 
Ing presare ос voltage is obtained. TE for 
example а clleting Ballon sural whieh is 
allowed fo ris to & height of 800 metres, 
Shows 1000 volts above earth voltage, i 
Practice bas been found that fhe working 
Voltage (with a withdrawal of the power 
seco. tothe Method hereinbefore dec 
seribed by means of oscillating spark ps 
and the Тув) is only about 400 volts 
feres, the capacity of the condenser sur- 
Foes be inerenged, hich capiet in che 
оте mentioned case was equal (tant of 
the colleting mrina ofthe Balloon aerial 
te double the amount, by connecting the 
жалкы batteres with ony ono pel the 1 
Soltage rises onder an equal withdrawal of 
Тин Vp fo and Dopod #00 volts This 
ап only be ascribed to the favourable action 
ot the Sonnecting method. 

Jo ten t hs tani impres 
rient f as also been Found prefere t 
Innere double а wi енты 
mets and to place бе capacities ейт 
Between two atch electromagnet. hae 
disp been found tht the nett] action ag 12 
Sich condensers can Бе Farther intense if 
їл îndretion cri be connected as inductive 
тайата to the unconneded. pole of the 
condenser, or still Бейит i the, condenser 
fit be made as am induction отне 
Sich к ауыр may е иш УТ 
Я foror Which IC again 
ves off when released. Tn changing, а 
Stange with revered sign io ced nthe 17 
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other free condenser pole, and if through the 
Spark gap sore freut rest d 
ты бам йыш given lach tions 
now new quantities of energy are induced 
SE e condenser pole aerial wi te 
Conductor network which in Там charges 
"ith opposite шты (o dat a (he tes ins 
denen pole. Tis now induoed argo hare 
Penis бы samo cgo ы бо ойе oc 
er "Ehe who foliage елү the 
‘siti nl Rewer rae f the 
me spam of me larger quunites 
слету are ватой than! ie thy оше 
iq sh инее condenser batterie 

n Figures 24 ond 9) tmo diferent di- 
grams of comedian mote ed йш 
trated, Figure 24 shows a collecti n 
‘and the diagram of the connections to earth. 
Figur 38 four collecting ое and ds 
агы connection of би шеш Де 
енерше there, 


А is the collecting balloon made of an. 


stain narum ao (etr mata 
Inagnaliuin) of a specie gravity of L8 am 
a thickness of plate 01 to 02 mm, Inside 
бте are eight strong vertical tibs of T 
Shaped section about 10 to 20 mm, in height 
ana abont 3 men tm hina with he pro“ 
Jecting part directed inwards (indicated by 
3:5, 6d and so forth) they are riveted to 
géther to form a firm skeleton and are stiff-. 
ened in а horizontal direction by two cross. 
ribs, The ribs are further connected with 
one another internally and tranevezely by 
means of thin steel wire, whereby the bale 
Ton айе great power of resistance and 
elasticity. Rolled plates of 01 fo 02 mm in 
©нер made of дай alloy are ren 
“her soldered or riveted on this skeleton 
So that a fly metalio easing with en oth 
external fev obtained, Well wed 
A coppered aluminium plated steel wiresrun 
rom each rib to the festen ting o, Pure 
ther the coppered steel hawser L preferably 
twisted out of separate thin wires (shown in. 
dotted lines in Figure 24) and which rust 
be Tons enough to allow the balloon to rise 
jn the desired height, leads to а metal roller 
or. pulley 3 and from thence to a inch W, 
‘well insulated from the earth Hy means of 
this winch, the balloon, which is filed with 
hydrogen, or helium, can be allowed to rise 
© а Suitable height (00 to 5000 metres) 
ап brought to the ground fot redhar nse 
‘The actual current is taken: directly 
through a friction contact from the metal 
roller 3 or from the wine, or eren from the 
inch or simultaneously from all three by 
means oF brushes (3, f. and 3°). Beyond 
A brushes the conductor. is divided the 
paths beings- firstly over 12 to the safely 
Spark gap Зу from thence to the ‘earth con 
„ distor Bl, and secondly over ee-tromuguet 
Sir point 13, to а second ose electromagnet 
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formed through the 
3 and 6, and through the primary coll 9; 
dere the statie lori Formed by eet 
р and cur 
terted into high fue сыис 
litus. etw the cete Б 
at Sat the cross pe 19 fa cone 
des bali afta hich ae 
iy" indeed diagrammatically ы the 

ravings each by one condenser) To of 
fom batteries (16 and 18) are mal as ate 
Condensers and prolonged by remoti n 
Auction ой or spirale TT and 19 whe the 
©то others (ST and 29) are induction son 
demers As may he seen from the dregs 
Sch of the font condenser batteries 16 IS 
SL ia” eonneciod oniy hy one polo to the 
төйи or to the coller conditor," The 
Second poles 17, 18, 20, 21 are open, In he 
Case of pate condensers having no nti 
iine io ol nara The 
object of enc spiral or en She displace- 
‘nant of phage ofthe induction current ey d 
poriode, wiist the chareing carrot of te 
Ponder рше which Te few intha sim 
тов buck tothe ее serial “The cur 
sequence of this s at in discharges їл the 
Collector aerial the back Inductive acti of 
the five polos allows а higher voltage tobe 
maintained im the. aevialclleting com 
auctor than would otherwise bathe cie. Te 
фаз alao heen found that ouch a ck action 
Jas an extremely favourable ert othe 
жеш of the contacts OF course the ind 
Tie effect mag be regulated at wit within 
fhe limits of he size of the sndarion ci 
fhe length of the сой in action bom m. 
usta by ня 
fut nut (re Fig 9, Хо. in 

S and S° may also e provided with sneh 
regulating devices inthe cast of Sis 
trated by 11), TE eroras voltage bo forme 
it is conducted to ari trong the wire 12 
and spark gap 8 or thay tuy ater ot 
thie apparata, sinea ib tion wool 
dangerous for the ether apparati 

The action of these condenser hatteries has. 
already been hereinbefore described 

The small css on he eller ballon 
indicate places at which zie amalgam or 
old amalgam or other и ating 
Seale in fie foc af snl picos n et 
tremely thin уе» (Of td 5 mm. in 
thickness) are appli (o the balloon easing 
of Hight metal, Such metalli patches meg 
sh be applied tothe ешге balloon as vel 
ain greater Ша to the. conductos 
network. ‘The capacity of the а Е 
богу considerably strengthened at tho 
surfare. ‘The greatest posible eect їп cote 
Кей may be obtained by polonium ansk. 
mans and the Tike, On tha surface of the 
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collector ballon metal points or spikes are 
sep sed along the ribe, which spikes serre 
particulary or collecting th collector 
Sarge. Since iis well kabra tht the se. 
Stance of te spikas is less the sharper the 
Spie îs, for thie purpose therefore ex- 
tremely” inportant to employ м chap 
hte as pahe. Крим made za 
ans these hav shown that she dorma 
фо ak te ду ofthe spike ot peint ap 
Jays a Inge par for example spes made 
Bus of Саде: hog surfaces, 
fce à тву times greater pot restant 
Е apik Dan these 
Sh шске Viri ands of 
Spike bodies have beon experimented wid 
Bethe collector balloons éreinbelore men: 
ШЫР "Rhe bet wuts vere given dy 
spikes whieh vere made in tie following 
Nap. Pine pois made of steel, copper 
nel or copter and itl abs Son ls 
теа toget in bes ond jn paced 
aS anode with the pois in a sut elec- 
trolyte (preferably m hvdrechlorie acid or 
ute BE ron solutions) and ко treted 
"rh weak current at 2 te 9 тойа presun 
iter to 9 houra according to the thick: 
mess of the spikes or pins fhe points bose 
extremely sharp and he bode af the spies 
фе тм deface. The bundle ean then 
te removal and the acid washed off with 
water, Phe spikes are then placed a 
Cathode in а bath consisting of lation of 
old, platinum, idi, palum oe wolf 
Eom ор орь id ented 
ath cathode каша У a thin layer 
of precious metal, which must however be 
Sulkionty fem protect them Erom а 
А 
Steh spikes aet a'a 20 fold lower volg 
almost ав well a8 the best and finest pots 
Inde by mucha шш BUN Tetter re 
felts ате obtained if polonium or radium 
falis d ded th дуза buch when 
ring. the protestive layer or conti 
Such pins hate а low resistance а heir 
Toni and even at one val and stili lower 
Dresses have an елкы collector geen: 
Ta Figure 31 the tee unconnected poles 
ave nt connected with оле anotlier in pare 
ae. That ie quite покае in prasice 
йй altering the principle of die free 
ol e s ad preferable t ко 
T paille to a chun еен network, 
2 eof geting ei o 
отоор ете «рор э for sich an 
ilios Ae ORE are oe il 
collector balloons with gold or pham 
coated, spikes which ae ledit 
Stade in fig рашын of mobilem ume, 
tions or тайла sul whith apikes ar n 
Чез аге connected over Тош electro ments 
SESS Se through ап amisi contactor 
Ro Prom! thie anelar conductor fom wings 
un over fons further shectromaguets Ey 
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55,555, Ше connecting point 18. There 
the condùetor is divided, one branch passing 
over 19 and the safely spark gap 8 (o the 
Фан at the other over Це resist 
fnee J and working spari gup T tothe eath 
SEI “Tho working cienie, consisting of 
the condenser 5 and G and a resonance 
motor ora condenser motor M, such as here 
ейге described, ie connected. in prox. 
imity round the sparking gap section Ё 

Instead of directly бийден tle eon- 
gente motor of comise the primary eet 
for high frequency oeilatry current may. 
aleo be inserted T 

‘The condeneer lateris are connected by 
one pole to theannnlar conductor R and omt 
фе ther indnctionless (10 and 18) or made 
эз induction condensers as shown by Sf 
and 23. The free poles of the inductiolees 
condensers are indicated by 17 and 19, those 
of the induction condensers by 22 and 94 
As may be seen fram the drawing all these 

les Tr, 92, 19, SF may ho interconnected 
Jp parallel thiough а Second annular con- 
ator without any fear that thereby the 
principle of the free pole connection will be 
injured. In addition te the advantages 
already set forth the parallel “connection 
also allows of an equalization of the work. 
ing pressure in the entire collector network. 
Suitably constructed and ealeulated ind 
tion coils 25 and 28 may also he inserted in 
tho annular conductor of the free poles, by 
means of which a eirenit may be formed 
i the secondary cole 97 and 28 which a 
lows current produced in this annular con 
ductor by fluctuations of the charges oc tl 
{ike appearances to Ье measured or other 
wise ule 

‘Actording to what has buen hereinbefore 
stated separate collector balloons may be 
connected at equidistant stations distributed 
oer the ati ome ithe acted fi 
тойу with one another metallicaliy or 
means of intermediate suitably connected 
condenser batteries though Bigh voltage 
conductors, insulated from earth. The 
Ero E EM 
Spark gap into dynamic energy of a big 
uate of oseillatlons and ma i uc form 
e coupled as а source of energy by means 
of a suitable method of connecting. varions 
precautions being’ observed. and Ni spe. 
Gal regulations. ‘The: wires leading from 


the collector balloons have hitherie been 
connected through an annular condnetor 
without this endless connection, whieh ean 
be regarded as an endless induction coil, bo- 
ing able to exert any action on the whole 
conductor system, 

Те has now been found that if the network 
conductor connecting the aerial collector bal. 
loons with one another is nob made as a 
simple annular conductor, bot preferably 


short cirénited in the form of coils over & 
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condenser battery or spark gap or through 
thermionic tubes or valves or audions, then 
the total collecting network exhibits quite 
new properties. е collection of atmos: 
pheri electricity is thereby not only im 
reased but an alternating field may be eas- 
йу produced їп the collector network. 
Farther, the atmospheric electrical forces 
showing themselves in the higher regions 
may also be directly obtained by induction. 
Tn Figures 26 and 38 a form of construction 
is shown on the basis of which the further 
foundations of the method will be more par- 
ticularly explained 

Tn Figure 26 1, $, 3, 4 аге metal collector 
balloons, 5, 6,7, 8 thelr metallic aerial соп. 
ductors and Î the actual collector network. 
‘This consists of five coils and is mounted on 
high voltage insulators in the air, on high 
voltage masts (or with a suitable contri 
tion of cable embedded in the earth), One 
gail has à diameter of 1 to 100 km. ог more 
Sand S^ are two protective eleciromagnets, 
F the second safety section against excess 
voltage, E its earth conductor and E? the 
earth conductor of the working section. 
When an absorption of static atmospheric 
electricity is effected through the four bal- 
oon сойот, the current in order to reach 
the earth connection B must fow spi 
through the collector network over the elec 
tromagnet S, primary induction сой 9, con- 
ductor 14, anode А of the audion tube, in- 
о cathode, as the way отет the 
electromagnet and safety spark gap F offers 
considerably greater resistance. Owing to 
the fact that the rocumulated current flows 
in one direction, an electromagnetic. alter. 
nating field is produced in the interior of 
the collector network coil, whereby the whole 
free electrons are directed more or less into 
the interior of the coil Am increased ionis 
zation of th atmosphere js therefore proc 
ud, Та consequence of this the points 
‘mounted on the collector balloon show a 
Considerably reduced resiatance and there- 
fore increased static charges between tho 
points or the balloon and the surrounding 
Atmosphere are produced. The. result of 
{кїт а considerably increased collector ef- 
ec 

A second effect which could not be ob- 
tained otherwise is obtained by the electro. 
magnetic alternating fell which running 

alle to the earth surface, acts more or 
ese with а diminishing or increasing effect 
оп the earth magnetic eld, whereby in the 
case of fluctuations in the current à return 
induction current of reversed sign is always 
produced in the collector coil by earth mag 
netism. Now if, however, a constantly pul- 
sating continuous alternating field is pro- 
duced as stated in the above collector net- 
work T, an alternating current of the same 
periodicity is produced alo in the collecting 


9 
two oils the sume alternating field 
is further transmitted to the serial balloon, 


the resistance of its points is thereby cont 
siderably reduced, whilst the collector ae- 
on ie conde nce. А uer 
advantage is that positive electrons wii 

Sollect on the metal surfaces during the con: 
version into dynamic current produce а зо. 
Called drop of potential of the collector 
area. A3 an alternating field is present, the 
negative ions surrounding the collector sur- 
faces, when discharge of the collector surs 
faces takes place produce by the law of in- 
duction, an induction of reversed sign au 
i clan аиле ый eh (at ts 
to say again a positive charge). Ih addis 
tion ta the advantages heen ove for 
the construction of connecting conductors in 
coil form when of suficienty large diam 
ster, allows of a utilization of energy aris: 


ing in higher also in the simplest 
уву. Аз is well known electric discharges 
frequently take place at very great eleva- 


tions which may be observed, such as St. 
Imo? fre or northern lights, ‘Thess 
energy quantities have not bee able to be 
utilized up to now. By this invention all 
these kinds of energy, as they are of an 
electromagnetic atu and the direction of 
the axis ofthe collector coils stands at right 
angles to the earth's surface, can be more or 
Tess absorbed im the same way as a receiver 
in wireless telegraphy absorbs waves coming 
from a far distance. With a large diameter 
of the spiral ie is possible to connect large 
Surfaces and thereby to take up atso large 
‘quantities of energy. 

t ig woll nowa that Jango viles sta- 
Sony the sommer monis, and an 
the tropics are very Frequently unable to 
receive the signals in consequence of intor. 
Tuptions which are caused by atmospheric 
electricity, and this takes place with vertical 
coils of only 40 to 100 m. diameter. If on 
tho contrary horizontal coils of 1to 100 am. 
meter br employed very ong штей 
may bo obtained through discharges which 
эге constantly taking place in the ашык. 

here. Particularly in the tropics or Sl 
ter in the polar regions where the 
sorta igh af nay pray 
quantities of energy may probably be dic 
tained in this way. ‘Ail with several 
windings should act the best In similar 
manner any alteration of the carth mage 
meli should act inductively on such eod. 
Tt is not at all unlikely that earthquakes 
il also produce an 


react on earth currents more 
when they are near the surface 
ог even embedded in the earth, 


articular 
Ы the earth 
ig ining the provious kind of erent 
collectors s0 far as they are adapted for 
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the improved with the improved pos- positively char; and vice versa. This 
Saiar ains omet Me gate bou ше dum may be oe 


Ties of ире natural eie which are to be 
obtained in the form of electricity are con- 
5 siderably increased. 

Tn order to produce in the improved col- 
Порог coil uniform current oscillations of 
an ondamped nature so-called audion high 
‘vacuum or thermioni tubes of suitable соп. 
ection are employed instead of the pre- 

fows 


w 
Зона known pick gaps (Fig. 20, 
EIS. The main acral, entent 
through electromagnet 8 (which in the case 
OE a igh mamper of alterations is mot son- 
nected here but in the earth conductor В) 
and may be conveyed over tho primary coils 
fa ue sion wining а 
to the anode А of the Bigh vecnom grid 
Sie Бий эй бе iden тейи 

regulating capacity of suitable sizes ml 
as condenser 11 e inserted, Та the tower 

ot of tye ушшш grid fub is arranged 
he incandescent lament or the cathode К 
Thich i fed био a battery B. From 
Te battery B two branches tua, one to the 
earth conductor and the other deron 
nitens B® and cecondary сой 10 fo the ged 
tod im he vacum fts. By tho need 
SE consestions shown in dotted lines, a d 
Ciel village at de grid electrode. 7 
Sino bo produced tiro the wire 17 which 
е идей of From the maim current con- 
ductor trough switches 18 and some smali 
condensers (a, 5 d) connected in seriem 
Sn conductor 18, without the battery БЇ 
Vig required 

"Rie action of the entre system is some- 
what ns follows 

n the connecting conductor of the вены 
colletor network eing short eretted to 
tarts the condenser pole 11 is charged and 
кеу damped oscillations are fogmed n 
{he side отш existing сонор eite 
fut бошой of the condenser 11 and self 
Inductance 9. Tn consequence ofthe cou. 
ling through Кусы 
Fake lace fa the grid stewie Ш with the 
sue Frequency, fae fuctstions in fura 
ice eat ie егы ca 
Tent passing through the high vacuum am- 
Fisting tue and fis prodtce curren Ate. 
|н of the sume frequency nthe ande 
rest. A permanent supply of energy tothe 
ilis circuits 9 and 10 consequently 
takes place until a condition of balance i 
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set up, in which the consumed oscillation 
‘energy’ is equal to that absorbed. Thereby 
constant undamped oscillations are now pro- 


duced in the oscillation circuits 9-11. 

For regular working of such oscillation 
producers high vacuum strengthening tubes 
пто necessary and it is also necessary that 
the grid and anode voltages shall have а 
phase difference of 180° so that if the grid 
js negatively charged, then the anode is 


ре ee 
ample, by placing the оро аот circuit in 
the grid vilenit or by separating the ової. 
lation cuit and inductive coupling from 
the anodes and the grid circuit and so forth. 

‘Cn pct fice is wat oÈ 
converting state ntmoepherie electricity int 
р о t iat care p^ be 
Taken thatthe grid und anode voltages have 
T certain relation to one anothers th later 
may be obtained by altering the coupling 
find а suitable selection of the self induction 
în the grid cirent, or as shown by dotted 
Jes 15, 17, 16 by means of а Баг or 
smaller ‘number of condensers of suitable 
Sine connected im series; in this case the 
iere may be omitted, Wit а ui 
able selection of the grid potential а glow 
discharge takes place between the gri 7 
andthe anode А, and accordingly at iie 
grid there is а cathode drop sid a dark 
Space is formed. Ihe sie of this cathode 
drop is influenced by the Sons which are 
tilted the lower space in consequence 
oF aie deis of the enden 
Cathodes K amd pass through the grid im 
Sie upper gra Pon the de Чыра СЯ 
nuri! of the fons passing through th gri 
Js dependent on the voltage between the grid 
tnd lhe vathode, "Thus Hf the grid voltage 
"andergos periodie fuctuations” (as im the 
stl ci) he адош of e ethos 

rep at tho grid fuctuntes and conseque 
the itera тыш: of the tube com 
Spondingly finetnates, so that when a bac 
hupling of the feed circuit with the grid 
circuit fakes place, the necessary means are 
“forded for producing undamped oscilla- 
tions and of taking current, according to гы. 
irent from бы collecting conductor: 

"Tho frequency of the азб ирей oscila 
буш pond eh о 

ng equal to the self frequency of the 
Belin circuits 9 and 10. Ву à suitable 
Seton of the Па of deed 
and capacity 1 it is posible to extend from 
Frequencies’ which produce electromagnetic 
oscillations of only a fev metres wave 
gt down tthe lowest rata 
mating curent frequency. For large insta 
tinh а suitable timber of frequency pro. 
ducing tubes in the form of the well kaw, 
igi таса transmission tubes of to 2 
То. in size may be connected in parallel so 
that in this respect no difieulty exist. 

"The wee of such tubes for producing un- 
damped oscillations, and algo the constru 
tion and method of inserting such trans. 
mission tubes in tuf accumulator or dynamo 
теин. is known end also that such oscilla- 
tion producing tubes only work well at vol 
ages of 1,000 up to 4000 volts, so that on. 
ihe contrary their use at lower voltages is 
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considerably more dificult. By the use of 
igh voltage statio electricity (his method 
of producing undamped oscillations as com 
paral witi tt thigh spank gue диш 


тъй. as ап ideal solution particu- 
for small installations of outputs of 


FL NA 
Ty the application of safety spark gaps, 
with Interpolation of eleckro magnets, Yol 


only is short” cireuiting avoided Int also 
the taking up of current is regulated. Ос 
cilltion producer inserted inthe above way 
form a constantly acting electromagnet 
alternating ld in the collector coll, where” 
by as already stated, « considerable accumu. 
Jating elect takes place. The withdrawal 
wire or working wire is connected at 12 and 
13, but Ein AT i а, by лаев 
a Secondary coil which is firmly or movably 
mounted M any suitable way inside the large 
collector coil, i. e. in Ив eloctromagnedic 
Alternating fed, so Jong as the direction of 
its axis runs parallel with that of the main 
Фен сей ceil o ў 

T» producing undamped oscillations of & 
high Frequency (50040 per second ed 
more) in the oscillation ekeuita Vend Т 
electromagnets S and must be inserted if 
the high frequency oscillations are not to 
penetrate the collector coil, between the os 
Silicon producers and the collector coil. 
Än all other case they are connected shortly 
Deforo the earthing (as n Figs, 2f and 28). 

Tn Figure 27 а мсоай method of constru 
tion of the connecting conductor of the bal- 
Joon aerials is illustrated in the form of a 
coil. "The main difference consists in that 
în addition to the connecting conductor 1 
another annular conductor [I is inserted 
parallel to the former on the high volta 
masts in the air (or enibedded as a cable fn 
fhe earth) but both in tho form of а coil 
‘Tho connecting wire of the balloon aerials 
is indicated as a primary conductor and aiso 
as а current producing network; the other 
i the consumption network and is not in 
Unipolar connection with the current pro 
ducing network, 

Tn Figuro 27 the current producing net- 
жо T fa shown with three balloon Sollee 
tors 1, 2, 3 and acral conductors 48, 0s it is 
short circuited through condenser 19 and 
RC O 
enit consists in this diagram of spark gap 
f, inductance 10, and condenser 11; tho 
iae vie Beate to earth over 
electromagnet St. F is the safety spark gap 
which is also connected to earth through x 
Second electromagnet S at E, On consect 
Б ‘up Шо condensor оой T thi is 
charged over the spark gap / whereby an 
бот discharge ы forma” Ты аы 
hanging” curent sets though indicanes 
10 оп the inductively coupled. secondary 3, 
whereby in the producing network & modi 


ai 


fication of the potential of the condenser 19 
is produced. "Tho consequence of this is 
that oscillations arise їп the coil shaped 
roducer network. These oscillations un 
luce a current in the secondary circuit TÉ, 
which has a smaller number of windings 
and Jess resistance, о voltage of which, 
according to the proportion of the number 
ings and of the ohmic resistance, 
ably lower whilst the current 
strength is greater, 
, Dn order to convert the current thus ob- 
‘tained into current of an undamped char- 
agter, and to tune its wave lengths а ufi 
ciently large regulatablo capacity 30 is in- 
tween the ends 18 and 13 of the 
secondary conductor IT. Here also current 
may be taken without an earth conductor, 
but it is advisable to invert а safety spark 
gap E” and to connect this with the earth 
over an electromagnet S > 

The producer network maj be connected 
with the working network TT over an indue- 
tionless condenser 21 or over an induction 
condenser 22,35." Tn this case the secondary 
conductor is unipolarly connected with the 
energy conductor. 

Jn Figure 28 the connecting conductor be. 
tween the separate accumulator balloons is 
carried out according to the autotrans. 
former principle. ‘The collecting coil com 
Tecta four aerial balloons 1, 9,3, the wind. 
ings of which are not made side by side but 
‘one above the other. In Figure 28 the col 


lector coil I is shown with a thin line, the 
metallically connected prolongation coils II 
‘with a thick line. Between the ends I! and 


IF of the energy network Ta regulating 
capscity 19 is inserted, The wire Toas con. 
теде with, the output wie and with the 
spark gap 
ransformer of the stsiospheric elec- 
ее $a employed whch 
consists in using rotary pairs of condensers 
in which the one stator surface Bis cons 
nected with the main current, whilst the 
other А is connected with the earth эйе 
Between thes pairs of short circuited con: 
densos аге caused to rotate from which the 
converted current ean be taken by means of 
to alll rings and bras f ie fc 
of an alternating current, the Frequency o 
‘which is dependent on the number of hal 
Toons and the revolutions of the rotor. As 
the alternating current formed in the volor 
can act, in this improved method of eon. 
nection described in this invention, through 
coils 10 on the inductance 9, an inierease or 
diminution of the feed current in Т can be 
obtained according to the direction of the 
current by baek induction." Current osei 
Jations of uniform rhythu thereby result in. 
the coil shaped windings of the producer 
network. 
‘As tho ends of this conductor are shorteir- 
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cuited through the regulatable condenser 19 
{hese туйу produce shore Scented ume 
damped oscillations in the energy conductor, 
the periodicity and wave lengths of which 
ооо be adjusted according, to 
desire by altering the capacity 19 to a given 
Save length and therewith also to а given 
Frequency. These currents may also be em. 
ployed inthis form diteetly as working cur- 
Tent through the conductors П: and ТП. 
Ву inserting the condenser 90 4 connection 
between these conductors may also be made, 
whereby harmonic oscillations of desired 
wave length are formed, Ву this means 
quite new effects as regards current distribu- 
fon are obtained. The withdrawal of cur- 
rent can even take place without direct wiro 
Connection if, at а suitable point in the in- 
terior of the producing network (quite im- 
materially whether this has a diameter of 
1 ог 100 km.) a coil tuned to these wave 
lengths and of the desired capacity is firmly 
ос movably mounted in the aerial conductor 
їп such a way that its axial direction is in 
parallel with that of the collector coil. In 
This case а current is induced in the produc- 
ing network, the size of which is depend- 
et onthe tll он 
fiso on the periodicity employed. A possi- 
Буа thereby afforded im future, of tak- 
ing energy from the producer network by 
wireless meane. As thereby in addition to 
atmospheric electricity also magnetic earth 
currents and the energy from the higher at- 
mosphere (at least partially) may be simul- 
tanennsly obtained, this last system for eol- 
Jecting the atmospheric energy is of particu- 
Jar importance for the fure. 

Of course everywhere instead of spark 
gaps suitable grid vacuum tuhes may be em- 
ployed as producers for undamped oscilla- 
Hons. The separate coils of the producer 
network with large diameters may be eon 
nected with one another through separate 
ondary all In parallel or all in eres or 
Sn groups in series. By regulating the mum- 
ber of oscillations and also the extent of the 
voltage more or less large colleetor coils of 
this kind may he employed. The coils may 
algo be divided spirally over the entire seo- 
tion, The coils may be carried out in anni 
Jar form or also in triangular, quadrangular, 
Паола or octagonal orm 

‘Ofcourse wires may be carried from a snit- 
able place to the centre or also laterally 
hich serve the current waves us guides 


s already hereinbefore mentioned sepa- 
rate collecting balloons may be directly me 
tallically interconnected at equidistant sta- 
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tions distributed over the entire country or 8 
may be connected by interpolation of sult- 
abis condenser batteries by means of high 
Soltage conductors. Те static electricity is 
cone рр a spari рар pte (лан 
ergy of a high number of oscillations, an, 
could then m sch form, with a suitable 
arrangemeit of the connections, observing 
Farlots measures of precaution, be employ 
rol re Her spate or ped 
ulation. 

\ecarding to this invention in order to i 
encase fhe collecting effect of the balloon in 
fie aerial collector conductor of nthe earth 
Sie radiating collectors are employe 
These consist either of Inegndescent metal 
or oxide electrodes in the form of vacuum 

rid tubes, or electrie ares (mercury and the 
{ike clecttodes) Nernst lamps, ог finally 
flames of various kinds may be simply con- 
nested vith the respective conductor. 

itis well known 


t energy сап бе dram 
off from cathode consisting of an Incan- 
"sent body opposite an imde charged 
Si pete ety Caen grid ti. 
Titio however, a cathodo vas ahways irsi 
Mietly paved opposite an anode, and se- 
plis ale ‘stent always consisted of > 
DL E 
Nov Jf we dispenso with the ordina 
ste rng oe ae hl 
A cathode must always stand directly oppo: 
Sie am anode and i we place an ineandexent 
Dite opposita an anode changed to a Migh 
potential oF another body rely Rosting in 
е шт, or regan the iivandestent cathode 
САС сон] 
lich represent group and point dis- 
ses in ece site Buchner similar to 
Gift атра) ib may be ascertained 
оды and Tess perfect- 
fy ail Jenene radars mes and the 
diit of relatively largo current densi- 
tes tad os se quat of dade 
esty to radiate fto the open space in. 
SOR ot electron streams as fenster 
"The abject ofthis invention i as described 
below, at sich incandescent oxide electrodes 
or oer inenndessent radiators ot lames are 
ot ly suspended in space bnt connected 
alley with the ear so that they ean 
С reel dor 
tricity, бите radiators poses the property 
St absorbing the, fne posite decies 
и йе ile di qut soa 
Theo (tt to say ot collecting them 
conducting thn to earth). "They cam 
therefore, sere ав collectors and have, in 
comparison to the action of the spikes, or 
pointe very lege radius of aston Rt; the 
Bite apy t elio euch 
ater thay the geometrical capacity 
СОАТЕ ДАН 
Now as our earth is surrounded as is well 


no 


‘This is necessary when the currents have to am. 
e conducted over mountains and valleys 
and so forth. In all these cases tho current 
must һе converted into a current of suitable 
periodicity. 
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known, with an electro-static field and the 
difference of potential 


зу 
a 


of the earth, field according to he latest 
зува набот, is in suite about rtr 
100 vols and n winter 300 to $00 volts per 
metre of difference in height (2h), a simple 
Calculation gives he esit that en cha 
radiation E hme velt ia 
ranged for example on the ground, and a 
Ed one is mounted verily gran diat 
E distance of 2,000 metres and bach ште con 
ected by a cible, there a di. 
ference of potential a sumar of bout 
2000000 той and in winter even OF ош 
000 volts ind more 

According to Stefan Boltzmann's law ûf 
radiation, the quantity of energy which аа 
incandescent surface а 
sq. em. radiates Ш а шай of time lo fhe 
‘open air (temperature T.) is expressed by 
the following formule: 

5-4 (T-—T«) жануы, ош. 

and the universa) radiation constant в 
посттар to бе atest researches of Berry 
(fora de Cina de ps рй 
287 (1009)) equal to 609107 vat ei 

Mm if ta июн ко tures oe с 
ЕА wih ihe tnd 
ing space a periodie sal oV А 

es (independent of the curr des, 

tion, that is to say of the sign) in accord- 
tee with the abora formula oh example se 
еси 
i чш. per second. AS dun tha 
mln ‘the intl car be Sed 
for the collection of energy but reverse 
Now as carbon electrodes at the temperature 
of the electric sre support on tae eurten 
acis a current density up to From 00 tes 
per por sq. em. no dificult will remit 
in this direction in employing тазар a 
ОАА 

1? the earth be regarded аз à cosmically 
insulated condenser isthe sone of poms 
cal atest = thre rei Fom the 

weis (compare Ewald Tasch se 
ше боди (The dicti ate 
fight) page 160) capacity of e earth ac 
Rc M 

For negative charging 1.810 Conloni 

For negative potential V x0. von 
Brom this there fnis however UTE eT 
XIO таниб, Now T We dene 
make theoreti short Credit through a 
earthed fae collector diis would ры 
am desire total work ‘of about 90 
30» kilowatt years” As the earth must be 
regarded as a rotating mechanism witch fo 
thermo” а ое 
and also kinematically coupled with the so 
And stara system hy conie radiations and 
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gravitation a diminution of the electric 
Energy of the carth feld is not to be feared 
The energies which the Incandescent col 
dectors would withdraw from the earth feld 
can only canse by the withdrawal of motor 70 
Work a lowering of the earth temperature 
(temperature 75-5300) and reduce this to 
that of the world space (TO) by using 
the entire energy. This is however not the 
case as the earth does not represent a cas. 
mically entirely insulated system. On tho 
contrary there is conveyed to-ihe same ie 
cording to the woent value corrected 
Ferry for the solar constants throogh thx 
radeon tom the sun an energy of 1850) 9 
x10" kw. "Accordingly any lowering. of 
de earth temperature (Ты) without a dad 
taneous lowering of the curs temperature 
(Ta) would contradict Stefan Boltzmames 
Jaw of radiation. 
Sm (ym 

From this it must be conchided that if the 
garth temperatmro Тау sinks the total 
radiation S absorbed by tho earth incre 
and forie iao ht es sped о 
cooling of the earth is directly dependent. 
оп that of the sun and the other radiators 
cosmieally coupled with the sun and 1s con 
nected most closely with these 

‘The ‘incandescent radiation » collectors 
may, sccording to this inventions be em. 
ployed for collecting atmospherietlenisity 
ТЕ they (1) are charged with the meget 
earth electricity (that in. o say whe th 
are directly connected by means of a metal, 
Tie conductor wiih the earth) and (3) uf 
large capacities (metal surfaces) charged 
MISLEUI 
as positive poles in the air, This ia iu 
өй а the rain feature ofthe pres i 
vention as without these inventive deus 1 
onl not be posible fo elle witha 
candescent collector, suficientiy large quas 
tities of the electrical charges contained 
in the atmosphere as technology ‘request 
the radius of action of the fias collectors 
would also be too small, especially if ite 
considered that the very small surface de 
sity (energy density) {6 about aT 1 
ЗЕ E. per sg. em.) does not allow of large 
juantitles of charge being absorbed. fram 
the atmosphere. 

2) Calculated according to Poisson's cal- 


culation; 
AV=—4a8; as hero the alteration of the 
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Potential or potential gradients only taies 
Placo in the nection CF the толы, din 
calculation assumes the simple form 
Lay 
кх 
Tt has indeed already been proposed to 
employ fame collectors for calling a i 


mospheric clectricity and it is known thai 
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their collecting effect is substantially great- 
er opposite ШЕ points Tt is however, not 
о that the quantities of current which 
Ci hitherto be beat nel for 
fecha purposes According to my ex: 
гше the reason for this is to be found 
Дре too small capacities of the collector 
conductor poles such due or pe 
ing collectors have no or only smal 
fre merces their radins of EE 
large technical purposes [s too smal 
the incandescent collectors be constantly 
kept in movement in the air they may col- 
led mom according to the speed of the 
Movement, but his ds again not capable of 
eng carried out in practice 

Б imention Ко ослы fet ip 
considerably Inereased by a body char 
WW а postive potential and of the best 
possible capacity being also held foating 
ото direct earth Connection) opposite 
Sich an incandescent collector which is held 
floating in the air at a desired height. If 
for example, а collecting balloon of sheet 
cal or of metalized balloon fabric be 
used fo, mount to 300 up to 4000 metres 
in the air and as positive pole it is brought 
оррозйе such а radiating collector con- 
nected by a conductor to earth, quite differ- 
eng results are obtained. 

“pie metallic balloon shell (with a Tango 
ce) is charged to a high potential by 
the atmosphere electricity. "Tis potential 
ater the higher the collecting balloon 


3 ig above the incandescent collector. The 


elitr desti] ats soncontrateily оп 
Жашан font agen the iras к ашам, 
through the radiation shock ionization, pro- 
Meis from the оше cathode 
‘The sequence of this i that the radius 
of acon of the Паро cathode eo 
Tor ie considerably inereased and thereby 
tise ihe collecting et of the colleen 
pp ux 
Past ofthe anode foating in the рин 
dirlo am important patt becuse Е A 
sof ihe ting of lange charges, ш 
hereby a moro uniform curent is obtained 
ds Vier iae iz lege consumplan: 
© cannot he te case wik ашай surfaces 

nth. pront cage the metalic elle 
ing balloon ba per zive anode eating in 
ЖЕ Grand the ed of the earth conductor 
SE this balloon serve as postive pole su- 
Boe opposite the surface of the fudiatng 
а m tum Ш 
Шой vith esate cart шоу ber 
ing conductingly connected to earth. 

Ye proce hye erred out by то 

bts (nave anu the 

and anode end of capacity outing in 
DER HERE d 
Sitame teg evil om ta peel, 
"hardy в undamped” cedit" 
Ts nay be formed 


Та very large installations it is advisable 
to tonc Evo suth radiating collectors in 
Sim Тыш an ыс Light’ incandescent 
ode may be placed below on the о 
ДОШ sd an adest cathode veh v 
шше by special electromagnet currents 
e located igh in the air. Of course for 
tis the рей vacuum Liebig tubes with or 
bout grids may also be бора Am 
ary ше ami witi oxide electrodes may тә 
аа on the ground end (he posi- 
tive le is ot directly connected with the 
оо but through the upper 
ааттан но, cathode or over а condenser: 
‘The metha T of connecting the incandescent t 
cathode floating in the air may be seen im 
Figs 20-98, 
ia ihe air balloon, К a Cardan sing 
он wiek the кызу А М 
То 1, а good conducting cable, Р а posi- 8 
рде, nggative incandesent cathode, 
PITE S NM 
ig. 20 represents the simplest form o 

constuction, TË electric” csillations are 
produced elow on the ground by means of %0 
Pon are amp or i other suitable way 
3 considerably gtr Чеш resistance © 
"posed to that in the direct way DY 
р an electrical inductive resistance $ 
mau tse P apd a voltage 15 99 
ormod and o over N and P ому an iduc- 
Sahas ohmie танана ds resent, а вр 
ТАШ spring over о long as the separate 
S el ident, andthe like ane or. 
uly calculated, The consequence of this 19 
TE t the oxide electrode (carbon or the 
Hike) 1 yendored\incanfeseent and them 
Shows аз incandescent cathode an inoreased 
Sing ect. The positive polas mut 
fe ibt larger than the Regative in 105 
order hat they mas not alo become inean- 
acent. As they ave further connected with 
d large balloon area which has а lange 
pus and is changed. at high voltae, 
inca descent body which is held outing. 110 
in the ait and a postive pole which cam el 
Teck largo capacities is thereby obtained în, 
Жаы hay. The арм cathode 
а o become inandessnt by |, 
means of separate energy produced on the ИЗ 
arts and then maintained by the energy 
collected from the atmosphere. 

Tg. 30 only shows tho difference that inc 
stend ots roind balloon a cigar shaped one 

(of metal or metalized fabric) may be em. 120 
loyed end also a condenser 5 ie inserted 

teen the Incandescent cathode and the 
rah eonductor so thay а short cireited 
Ssellaion esent over P. N 3 and 9 is ob- 
tained. This has the advantage that quite 125 
Soll. quantities of electricity сике the 
Sathode (o beeps incandescent and much 
ferger cathode bodies may be rendered in- 


eanvlescont, 
Та this form of construction both the in- 134, 


% 
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candescent cathode and also the positive 
electrodo may Бе enclosed in a^ tactu 
chamber as may be seen in Fig. 32. X cable 
Ls curved. well Insulated" through the 
cover of а vessel and ends in a condenser 
disc 1. The cover is arched in order to 
keep ой the rain. The vessel is entirely or 
tially made of magnetic metal and well 
froid mede and outside. Ope is 
diso 5 another disc 6 and on thie again a 
metalli positive pole of the vacum tube 
g with the incandescent cathode (oxide 
Slectrode) N is arranged. Tho negative 
electrode is on the one hand connected with 
the earth conductor E, and on tho other 
hand with the inductive resistance 9 which 
Бао connected wit the ale with tbe 
positive pole and wound round the vessel in 
foils, "Whe action ie exactly the mee an 
that in Fig. 29 only instead of an open in. 
candescent cathode one enclosod in vacuo Te 
employed. As in such collectors only small 

ies an be ront to incendios in 
large installations а plurality of wel 
Yast tus mist be inferi У proximi 
{© one another, “According to the previous 
constructions Figs. 31 and 29 are quite slt 
Prnt without Father explain 

Figs. SBT represent further diagrams 
of connections over radiating and биш col 
Jectors, and in fact, how they are to be ar- 
ranged on the ground 

iz M shows ал are light collector with 

oxide electrodes Tor direct current und ite 
Connection: Fig, 35 a similar one for alter 
Dating current Fig. 6 an incandescent eal 
lector with a Nernst lamp and Fiz 37 a 
similar one with a gas fame. 

"The positive pole 1 of the radiating col- 


lectors is always directly connected to the,- 


ial collecting conductor A. In Fig. М 
MS farther, sonnet ovar the condenser 
attery $ with a second positive electro 
3. The direct current dynamo В produces 
current, which flows over between the eles 
trodes 3 and $ as an are light. On the for- 
mation of an are the negative incandescent 
electrode 2 absorbs electricity from the post 
tive poles standing opposite it and highly 
charged with atmospheric electricity ‘and 
conveys the same to the working circuit 
‘The spark gap 7, inductive resistance and 
induction сой 10 tre like the ones previous- 
iy dese. The protective electromagnet 
8 grande the installation against earth cir- 
culting, tho safety spark gap В from ex. 

cess voltage or overcharging. 

Tn Fig. 36 the connection is so far altered 
that the alternating current dynamo feeds 
the exciting сой 11 of the induction. con: 
denser. 18 is its negative and 13 its posi. 
tive pole; if the сой 3 on the magnet core 
of the dynamo is correctly calculated and 
the periodicity of the alternating current is 
suficiently high an are light ean be formed 


ав 


hetween the two poles 1 and 2. As the 
cathode 2 is connected with the negatively. 
Charged earth, and therefore always seta ал 
= negative pole, a form of rectifeation of 
the alternating current produced by the 
ayo S i bine, Whe seeond halt t 
{De period is always suppressed. The wort 
ing cii may Ё огей out in the une 
жау as in Fig 345 the working spark zap 
T may however be dispensed vitis and i 
stead thereof between the points n and m a 
condenser 5 and an induction resistance 9 
may be inserted from which the current is 
takten inductively. 
ig. 30 represents а form of construction 
similar to Fig. 34 only that hare instead of 
an are lamp а Nernst incandescent: bod 
is employed. "The Nernst lamp is fel 
through the battery з. The working sexton 
is андаа wi the naive ole the 
sey spark gap with the ple The 
‘working spark gap Т may alo be dispense! 
with and "the current for it taken at 12 
ver the oscillation circuit 8, 11 (shown in 
Ж ine) LI 
Flame collectors (Fig. 27) may alo be 
employed according to this invention. The 
wire network 1 is connected with the aeri 
Collector conductor А and the burner with 
fi sath At he upper ev of e ble 
Jong points are provided which projet in 
the fame, “The positive electrons rione 
ed with tho negative over a condenser B and 
the induction tal 9 with the earth 
novelty in thle invention is freti 
the Ше of incandescent cathodes opposite 
positive poles "which sre connected, with 
large metallic capacities ав automati col 
Tecting surface (Зу the connection of the 
Incandescent cathodes with the earth where: 
by, in addition to the electricity conveyed 
to them from the battery or machine wine 
ques the eani aleo th nep 
charge of the earth polentia is conseyed, 
od (5) the conten of the postive and 110 
negative poles of the radiating collectors 
over a condenser circuit alone or with the 
ird of reba Indiv rss 
ance, whereby simultaneously an oscillatory 
Craton el may be seed үз 
collecting effect is by these methods quits 
considerably increased, 
T delane that hn T claim is; 
1. An electrical energy generating system, 
comprising a conducting surface for cathe 
charges, means to support sume at a distance 
above the earth, a conductor leading to the 
earth level, a spark gap associated with said 
conductor to convert electrostatic chars 
into lectromagnetio high frequency oscila 
tions means to supply said electromagnetic 
energy fos net woth, nd © spart fa of 
really increased relative resistance in plns 
el therewith. P 
2. An electrical energy gener 


" 


в 


E 


10 


m 


as 


conprising.a conductor, means to support 
Sume above the earth. level, an indnetance 
herein, а spark gap associated with said 
conductor, 4 second spark gap of much 
раба relative resistance in parallel there- 
ih and an energy receiving Circuit coupled 
Wilh the spark gap of lesser resistance. 

2, An electrical energy generating system 
Support sie above the earth level, cone 
dor connecting Mid collecting "surface 
‘vith the earth level,» choke im said con- 
ductor, an electromagnetic resistance con- 
Чер. electrostatic energy to electromag 
5 elie energy, а safety higher resistance in 

parnlle! therewith and а net work coupled 
Wh the conversion resistance oi loser 
value, 

4. An electrical energy generating system. 
comprising electric conductors spaced above 
the earth to form electoreagoetic озш 
ing eivai conductors connecting to earth 
level, electrostatio to electromagnetic energy 
Sonstesion means therein, a safety high ele 
стомай resistance in parallel therewith and 
means to alter the electromagnetic charac- 
tesiste ot dhe crt 

3. An electrical energy generating system 
comprising in combination a siatie collect- 
fng surface arranged above the earth, con- 
бота connecting to earth level, a pair of 
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spark gaps in parallel of different electro- 
Static resistance, а utilization met work 
Mid Nott cut al eam ve 
sistance and an electromagnetic choke in said 
conductors 

%. An electrical energy generating system 
comprising an open cit energy collecting 
serial, a pair of sparking gaps in parallel 
of rtd difci rein, erste 
"hereto and а closed electric oscillation eir- 
ане in shunt across the gap of lesser те 
sistance 

т. An electrical energy generating system 
comprising an open crit enera collecting 
aerial, a pair of sparking gaps in parallel 
of widely different. resistence connected 
thereto, à closed electric oscillation circuit 
in shunt across the gap of lesser resistance, 
a plurality of electrostatic, collecting sur- 
faces, means to connect said collecting sur- 
faces’ in parallel in groups and means to 
sonnet said groups spinanettically with sid 

Tn witness whereof, I have hereunto 
signed my name this 3) day of Dec, 1920, 
in the presence of two subscribing witnesses. 

HERMANN PLAUSON. 
Witnesses: 
TL F, Anadrnoxe, 
LAN 
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IMPROVEMENT IN COLLECTING ELECTRICITY FOR TELEGRAPHING, &c. 


Specification forming part of Letters Patent No, 1 


1, Witam Hexny WARD, of Auburp, in 

county of Cayuga and State of New York, 
have invented ай Electrical Tower for Асет 
mulating Natural Electricity for Telegraphic 
Parposcs of which the following isa за, 
Чоп 

My invention consists of a tower for the pur- 
pose of receiving and imparting паба! eiee. 
"iit, во às to be 1ш constant contact with 
that upper stratum of electricity whieh sur- 
onde the earth, by tapping which a never. 
falling supply is formed when brought inte 
contact with tho earthy as will be more filly 
explained hereinafter. 

Tn theaceompanying drawing, Figure! rep- 
resents a sido elevation of my improved eleo- 
trical tower, Fig. ва vertical central see 
tion of the upper part of the same, Figs. 4, 
5,0, and 7 are detached views of several parts 
of the same 

The tower is constructed in three separate 
sections а Tower, а middie, and an upper one, 
and is placed on elevated mountain tops of 
peaks. The lowereno, 4 iva mere shells hav. 
Ing а door, а, and is constructed of any inate 
"ial suitable or the purpose, 1t is insulated 
from the middle pordion В зу menns ota glass 
diaphragm, o held between similar diaphragms 
of rubbet, d and of gutta-percha, у у means 
of fanges of and ¥, formed on the upper end 
of the lower portion and the lower eid of the 
middle. portion of the tomer respectively. 
ево anges are secured to each other by ii. 
slated bolts he middle portion В is pro- 
Жей with suitable openings or windows, d, 
having shatters or slats у pivoted in them, s0 
thing, Py means of raising or lowering rods fy 

ТЫЗ conneeied to said shatters, the open 
@ may bo shut or opened. A projecting. 
тоо, H, is formed on or кетей to the middle 
portio D justover the openings G, and which 
Serves the double purpose of protecting the 
Said openings from the effects ofthe weather, 

Vas тй or snow, and also for receiving 
fhe aerial cleeticits which may be drawn Кош 
it by vires for Incline purposes. Above 


this roof H the middle portion of the tower is 
again insulated by diaphragms of glass, rub. 
ber, and gutta-percha from the upper portion 
T ofthe tower in the same manner as it is in 
sulated from its lower portion, A cirenlar 
plate, j, secured on the Inside of this upper | 


dated Арай 30, 192. 


portion, bens а short nbe, J, which issu. 
Founded bythe tube of ie venditor Ly 
| fom hie Tatter the vane M extends; arid 
bed may be held by sie extents hom 
A te oF the tower centrally Ын vent 
Infor 18 supporto Uy a rod or йай, b mig 
шей D а having 16 lowes 
Beaming ш a step ond brace mo tdg the 
middie orton B of the te Mat aboré the 
openinge. вне 
ей em cache aS shonn atk 
Brito lover portion ot dis lant Es keyed 
rollers enrol taceo, dom йш à 
о serpentine ea pal, o Shown ln. 
Чеш Fig and, extends, ove e rim at 
‘heh the forked onde p ot idee aid 
hic is so штей reel to to vehe M 
| nd the caters Sat ptt the revolution 
Of tno vane by tne vind тШ opea tio vini 
‘Tard and coed the award abire dats 
Улви openings б by means of the rods А 
dio lates de thelr quien provided 
тїш шайло openings, trough lich di 
Fods i pay Keep theater гый ende ot 
ite or dy centant tact with he eu 
| ple o vilch ‘raises ог loners Ve той mi 
ous ently opens or coses tie openings das 
тездөө, Анет rob О, ead Bunt 
the tbe К of tie ventilator &o fe To oover nmd 
Protect te open upper end ofthe toner, de 
Apoc portio! fof he cower ie povided wit, 
О trough iic асире: 
Seo ents ts оноп Tot tue oe dd 
есше around the cube just under ti tube 
which wire may connect that upper portion 
of to aver wit any land line of wins o 
pet portion of de tóves М well asthe 
cies Jy may be constricted оГ no, wal 
Е ot 
fang equali material, vile, Vil e tine 
АЗА 
farm ап шошо ener de the ane re 
alves it opens te openings to IOWA and 
Closes ions t lev, tos helping i dice 
ual сша. of eee оде lus 
[шей middle portion of the towen, wild e 
ni puasca abwardly dong io per per 
Tou dt the lover and gut trough ihe re 
Jator orth ph evang found bp tbo 
ibd or neta бебем cures thus fog 
Sarangi in addition to the Cosng of tis 
Жнын or openings t leew BS Dens 
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of which draught the electrical current ів 
forced upwardly and out at the vane. Tho 
{op portion of the tower is of course completely 
insulated from all below it, including the re- 
volving central ventilatorshaft. As the mid- 
dle portion of the tower allows the electrical 
current of atmosphere, wind, &e., to pass 
Within, up, and out at the top it forms a con- 
tinuous current, whereby the tower is receiv- 
ing continually fresh and new supplies of elec- 
tee which can be drawn from the projecting 
тоо? H by the wires i for the use of land lines 
of telegraphs or for other purposes, such as 
ight, heat, &е. By the uso of aerial electricity 
Т entirely dispense with artificial batteries, 
forming my circuit merely by connecting the 
aerial current with the earth current. For in- 
stance, to bring Buenos Ayres, in South Amer- 
iem into direct connection with New York, the 
following plan would be pursued: One clec- 
trical tower is erected on Pike's Peak or any 
other suitable high mountain in North Amer- 
‘ea, and another similar tower on some suitable 
peak of the Andes in South America. The 
former would, by means of land-lines, he con- 
nected directly with Denver, whieh place is 
again connected with all the prominent eitiesof 
the States. Ina similar manner the southern 
towerisconnected by land-ines with thepromi- 
nent cities via Quito. New York telegraphs to 
‘the tower on Pike's Peak, and the operator hav- 
ing connected the land-Hine with the aerial cur- 
rent, the signals are transmitted through the 
aerial current tothe towerin the Andesin South 
“America; and from there—the land ines being. 
suitably connected with the aerial eurrent—to 
Quito and Buenos Ayres. In this manner a 
message would be sent entirely by natural 
electricity in place of artificial. In the same 
manner а message may be sent across the 
ocean by having a high tower on each conti- 


nent, each of whieh towers would have to be, 
of course, through Jand-lines connected with 
the earth to enable the ground current with 
the aerial current to form a cirenit. Different 
towers may be erected on the different conti- 
nents, and if they are all what is technically 


called hooked on—that is to say, connected 
to the eaeth-a signal given at onê tower vil 
o repeated at all tho towers, they being con- 
nected with ench other by the aerial current. 
TF the arth-eonnection e sovered, or the insi 
lation with the tower destroyed, there is no 
Dover; but by insulating the torer and eon- 
Sitzung Ив Torce to a point, bringing the 
Same corresponding oat fom the earth cur- 
Tent in conection, an exceedingly powerful 
lctrica force is семей, 

Having described my invention, E claim— 

1, A tower constructed so as to collect, hold, 
disiribute, and utilizo aerial currents of natu’ 
о an other раг 
poses, саба as dese 

2, A tovor for collecting aerial currents of 
natural electricity, constricted of tireo see 
tions, insulated from each other end the earthy 
oe tiat equivalents bant in te mar 

3 Ta an electrical tower, tho combination 
ot the shutters or slats g with the ventilator 
Yane in such a manner that the vane, through 
Suitable mechanism, always opens (hd shutters 
{ovindward and closes them to leeward, sub 
stantially as described. 

1. "Tn an electrical tower, the collecting, dis- 
tributing, and protecting roof H substantially 
as and ûr the purpose described. 

'›. The combination of the tube J and venti 
Jator L with its vane M and the coiled wire or 
small cable qy substantially as and for the pur- 
Dose set for. 

б, The combination of the insulated shaft & 
and rods А having forked upper ends i with 
the shutters or blinds g serpentine cam plate 
or and ventilator Ly sabstatially as and for 
the purpose dosed, 

‘tke abore specification of my improvement, 
ong a tower for scoumslating миша cs 

y г telegraphio purposes, signed this 
20th day of June, A. D. 1871. Yi 
W. п. WARD. 


Witnesses: 
А.І. PALMER, 
TH. Bran. 
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(G4) Tile: INDEPENDENT ENERGY DEVICE 


Figure -1 


Abstract: The independent energy device improved with this invention, starts operation with the initial electric energy received 
from the initial energy supply (15) and afterwards generates energy consistently and is characterized to include power switch (D, 


8 capacitor (2), points (3), high frequency generator (4), first te (5), first bobbin (6), first frequency adjuster (7), second ler (S), 


frequency stabilizer (adjuster) (9), second bobbin (10), second frequency adjuster (11) exit (phase) (positive) (12), positive self 
feeding cable (12а), exit neutra) (13), negative self feeding cable (130), neutral (grounding) (14), iil power supply (15) 
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INDEPENDENT ENERGY DEVICE 
The present invention is a device both self sufficient (self feeding) and producing 
ready to use electric energy, starts to operate with the initial electrical energy received from 
accumulator or similar source of energy, transferring the magnetic field generated in first 
bobbin to second bobbin through a frequency stabilizer, after rhythmically stabilizing the 
magnetic field occurred between the bobbins; converts the independent energy -received by 
the second bobbin from the air- to electric energy. 


Today electric energy can be generated by using various kinds of technologies. In 
order to summarize some of them; electric energy can be generated through dams, from the 
motion of waves, by nuclear power plants, by using solar energy, fuel oil, hydroelectric power 
plants and similar areas through using various technologies. ‘There are different advantages 
and disadvantages among these various techniques used for generating electric energy. The 
general purpose of all these techniques is to generate energy cheaper and faster by providing 
high efficiency. 

‘The present invention is improved through using different technologies of today, by 
less costly way and without harming the nature, and using a very different technique from the 
above mentioned (present techniques used today). 


The present invention receives energy externally only at first starting phase. This 
mentioned energy can be easily generated from a small accumulator or chargeable battery or 
similar sources. 1 -2 seconds after the device is started, the power switch at the energy input 
of the device cuts the extemal electric (from accumulator or similar source of energy) off by 
generating electric energy. A very few part of this electric energy generated is used by the 
device to feed itself and the most part is discharged ready to be used. As long as the device is 
not shut down or no problem occurred inside, the device generates energy consistently. By 
recent technology, there is no device similar to the present invention producing energy 
consistently by feeding itself, 


In order to maintain the device to generate electric energy consistently, two circuits are 
designed inside the device. 

First circuit; consists of time relay switch, capacitor, points, high frequency generator, 
first filter, first bobbin, first frequency adjuster (this circuit is displayed with bold line on the 
figure) 
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Second circuit; consists of second filter, frequency stabilizer, second bobbin, second 
frequency adjuster. 

First circuit is designed for generating electricity by transferring the electro magnetic 
field occurred at the first bobbin with the electric energy received from the independent initial 
power supply, to second bobbin. And as the second cireuit; Due to the high magnetic field 
received from the first bobbin, there occurs a magnetic field difference between the bobbins. 
‘The magnetic field difference occurred between the second bobbin and first bobbin stabilized 
by the help of frequency stabilizer within this circuit line. As stabilizing the magnetic field 
difference by the help of frequency stabilizer, this circuit line also converts the energy which 
is moving independently in the air at the second bobbin designed within this line to electric 
energy. This electric energy formed by the second bobbin adjusts the necessary frequency 
(220 V - 50 Hz or 110 V - 60 Hz) for use, by the help of second frequency adjuster designed 
at the bobbin output. This generated electric energy is transferred to the intended usage area 
via exit points. Through the circuit cables connected to the exit points, the device feeds itself 
with the generated electric energy. This mentioned process eventuates 1 -2 seconds after the 
device is got started. After this process, the time relay power switch designed at the input of 
the device breaks the initial energy supply. After this stage, the device generates the energy 
independently. 


‘The present invention is designed as single phase and as the phase number is desired 
to be increased, the bobbin number shall also be increased for each phase. Depending on the 
number of bobbins, the capacities of other parts used in the device are increased 
symmetrically. 

It is possible to obtain energy in desired amounts of KW from the device. It is 
necessary to increase the capacity of the parts depending on the value of the electric energy. 


The figures related to the invention are given enclosed; from the related figures: 
Figure 1- Schematic view of the present invention 


‘The parts related to the invention are given numbers and the explanations responding 
these numbers are as follows: 


1- Power switch 
2- Capacitor 


3- Points (as distributor of an engine) 
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4- High frequency generator 
5- First filter 

6- First bobbin 

7- First frequency adjuster 

8- Second filter 

9- Frequency stabilizer (adjuster) 
10- Second bobbin 

11- Second frequency adjuster 

12- Exit (phase) (positive) 

12а- Positive transformation cable 
13- Exit (neutral) 

13a- Negative transformation cable 
14- Neutral (grounding) 

15- Initial power supply 

A- First circuit cable 

B- Second circuit cable 


‘The operation of the present device is explained as below, giving reference to the 
parts’ numbers through the figure enclosed. 


Energy and frequency circuit on the first circuit (A) 
Opening the power switch, the user gives the electric energy received from the initial 
energy supply (15) to the first circuit cable (A). Being loaded with the electric energy 


received from the energy supply (15) the capacitor (2) serves as a pump, and provides the 


points (3) to give electric to the high frequency generator (4). High frequency generator (4) 
transfers the high amount of frequency it generated to the first filter (5). First filter (5) 
stabilizes the frequency received from the high frequency generator (4) and regularly transfers 
to the first bobbin (6). Creating a magnetic field around itself with the high frequency 
regularly received from the first filter (5); first bobbin (6) transfers it to the second bobbin 
(10). Subsequently, following the first circuit cable (A), the high frequency passing from the 
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first bobbin (6) passes to the first frequency adjuster (7). The first frequency adjuster (7) 
stabilizes the received high frequency in accordance with the need and arranges without 
causing any harm to the parts at its exit. 


Energy and frequency circuit on the second circuit (B) 


The high frequency rised from the first bobbin (6) enters to the second filter through. 
the second circuit (B). Second filter (8) transfers the frequency received from the first bobbin 
(6) to the frequency stabilizer (9). The electromagnetic fields occurred at the bobbins (6, 10) 
are different and the magnetic field at the first bobbin (6) is higher than the second bobbin 
(10). At this stage the frequency stabilizer (9) stabilizes the different electromagnetic fields 
occurred at the first and the second bobbins (6, 10). This stabilized high frequency exits from 
the second bobbin (10) and is adjusted for the required (necessary for the use) frequency 
degree by the help of the second frequency adjuster (11). The user uses the electric energy 
generated in the device by the help of exit (phase) (positive) (12) and exit (neutral) cable (13). 


The positive transformation cable (12а) at the exit of the device and the negative 
‘transformation cable (13a) are connected to the power switch. 1-2 seconds after the device 
starts to generate electric, the electric energy generated is transmitted to the power switch (1) 
via positive transformation cable (12a) and negative transformation cable (138). The time 
relay at the power switch (1) breaks the energy received from the initial power supply (15). 
After this stage, the device continues to generate electric energy feeding itself with the self 
generated energy and independently without depending to any energy from outside. The 
device continues to generate unlimited energy as long as it is not closed via the power switch 


(1) ог no problem occurred within the system. 
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CLAIMS 


1- An independent energy device, starting to operate with the initial electric energy received 
from the independent initial power supply (15), transferring the electro magnetic field 
occurred at the first bobbin (6) to second bobbin (10), stabilizing the magnetic field 
occurred between the bobbins (6, 10) with the help of frequency stabilizer (9), afterwards 
converting the independent energy received from the air by the second bobbin (10) to 
electric energy, both self feeding and generating ready to use electric energy; composed of 
following parts; power switch (1), eapacitor (2), points (3), high frequency generator (4), 
first filter(5), first bobbin (6), first frequency adjuster (7), second filter (8), frequency 
stabilizer (adjuster) (9), second bobbin (10), second frequency adjuster (11), Exit (phase) 
(positive) (12), positive self feeding cable (12a), exit (neutral) (13), negative self feeding 
cable (13a), neutral (grounding) (14), initial power supply (15). 

2- An independent energy device of Claim 1 wherein characterized to include capacitor (2) 
to transfer the electric received from the initial power supply (15) to points (3). 


3- An independent energy device of Claim 1 wherein characterized to include points (3) to 
transfer the frequency that the high frequency generator (4) needs. 


4- An independent energy device of Claim 1 wherein characterized to include the high 
frequency generator (4) to transfer the high frequency occurred within itself to the first 
filter (5). 

5- An independent energy device of Claim 1 wherein characterized to include the first filter 
(5) to order the frequency received from the high frequency generator (4) and transfer to 
the first bobbin (6). 


6- An independent energy device of Claim 1 wherein characterized to include the first 
bobbin (5); providing a high electro magnetic field around itself to transfer the high and 
regular frequency received from the first filter (5) to the second bobbin (10) and the 
electric energy received from the initial power supply (15) both to the first circuit cable 
(A) and to the second circuit cable (В). 


7- An independent energy device of Claim 1 wherein characterized to include first frequency 
adjuster (7) to stabilize the normal frequency received from the 
with the high frequency received from the first bobbin (6). 
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8 An independent energy device of Claim 1 wherein characterized to include the second 
filter (8) to order the high frequency received from the first bobbin (6) and transfer to the 
frequency stabilizer (adjuster) (9). 

9- An independent energy device of Claim 1 wherein characterized to include frequency 
stabilizer (adjuster) (9) to stabilize the electro magnetic field differences occurred between 
the first bobbin (6) and second bobbin (10). 


10- An independent energy device of Claim 1 wherein characterized to include the second 
bobbin (10) to generate electric energy combining the electro magnetic field received 
from the first bobbin (6) and the independent energy received from the air, after the 
frequency stabilizer (adjuster) (9) orders the electro magnetic field between the bobbins 
(6. 10). 

11-An independent energy device of Claim 1 wherein characterized to include the second 
frequency adjuster (11) to stabilize the high frequency received from the second bobbin 
(10) in accordance with the need to be used. 


12-An independent energy device of Claim 1 wherein characterized to include Exit (phase) 
(positive) (12) and Exit (neutral) (13) designed in order to enable the device to use the 
electric energy generated. 


13-An independent energy device of Claim 1 wherein characterized to include positive 
transformation cable (12a) and negative transformation cable (13a) designed in order to 
enable the device to feed itself with the electric energy generated. 


14-An independent energy device of Claim 1 wherein characterized to include the initial 
power supply (15) to provide the device operates at the first time. 
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Speculation on principle of the Roy Jerome Meyers device 
By Steven Dufresne - Feb 11, 2006 
For more on the Meyers device see: 
http: [wem.rexresearch.com {meyers /meyers.htm 
Free electron moving toward 
viewer. Will experience force 
у to where zinc plate is. 


] Magnetic field line. 
! / 
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- Would moving free electrons in the air be directed to the area between the 
legs of the horseshoe magnet and hence to the zinc plate? 

— Why zinc? 

- Does the coiling around the magnet cause a little pulsing of the magnetic 
field and would this encourage the capture of electrons by creating a further 
relative motion between free electrons and the naw maving magnetic field? 
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The set up of Tariel Kapanadze 
LOAD [in original version the "katcher" is in place of T1 апа T2) 
Ti-lrndadcore ^ 828 (2000/11 -6 turns ;12-20 turns PELSHO Diam 0.18 им 
= — i318 tums PEL Diam. 0.1 wm: 
inimy ooi Tà-lron core 11-10 tums PEL Diam 035 ww L2 - Oriented towards 
Principle of Tesla the high capacity capacitors C4, C5. CB. C7 & SG2 
A-Ampitudevaue — 12 V 
В: Amplitude value 220 У 
GROUND PELSHO is a brandname for enamelled wire in silk threads isolation 
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LOAD 


IMHO - ПРИНЦИП ТЕСЛА, 
ЗАЛОЖЕННЫЙ B YCPOMCTBE 


GROUND 


УСТАНОВКА ТАРИЕЛЯ КАПАНАДЗЕ 
(B ОРИГИНАЛЕ ВМЕСТО T1 и T2 - КАЧЕР) 


T1 - броневой сердечник Б26 (M2000): L1 - 6 витков; L2 - 20 витков ПЭЛШО диам. 0,18 мм; 
L3 - 1800 витков ПЭЛ диам. 0,1 мм. 


T2 - железный сердечник: L1 - 10 витков ПЭЛ диам. 0,35 мм; L2 - ориентируясь на напряжение 
высоковольтных конденсаторов большой ёмкости C4, C5, Cê, C7 и 502 

А- амплитудное значение 12 В 

В - амплитудное значение 220 B 


АНАЛОГИЧНОЕ УСТРОЙСТВО 
ДОНАЛЬДА СМИТА 


If we can undersend the motives, we could write a symphony ... 


Е. Рода 


Principle of work of Tariel Kapanadze’s device 


Originally published in Russian by: Victor Grig - March 2009 
Tranlated by: Stoytcho Stoev 


(Dated: 23 августа 2009 r.) 


L MORAL ASPECT 


After seeing Tariel Kapanadze's demonstrating movie for free energy extraction, I started 
to feel sympathy for this person as an devoted inventor as well as a man. We have to give 
the amount of respect: he deservses and put him on same level as Edvin Gray, John Bedini, 


Habbard, B. Grebennikov and the rest of the free nergy research inventors. 


П. THE SOCIAL ASPECT 


It is true, free energy is draging а long all the consquences, for which we currently 
we are not intersed in. The biggest impact is that this device could replace the electro 
station or whatever you can think source of energy. Consequently this can wipeout all the 
revenues from natural resources as energy export and the part of the gross national product 
connected with all the aspect of extraction and transportation of focil fuels. The life on earth 
is constantly developing. We have spaceships browsing throughout the Solar System but here. 
on Earth, till this moment, are still mass using fossil tuel as a main source of transportation. 
It is imperative so that, we the researchers, take masures for our own protection. All the 
information on the free energy research will have to go finaly to the widely open Internet in 


order to be preserved in the grass roots of the free nergy movient 


ПТ. BASIC MOTIVES 


In my explanation, I will try totaly to exclude the pressence of the watter, as seen in the 
movie. The principle of work of Kapanadze's device is based on fundamental interdependancy 
and this is the base for the entire device. It is quite simple but in order tobe explained we 


will have to build some conseptual framework withoug any predgndice. 


(53) Tie: INDEPENDENT ENERGY DEVICE 


Figure -4 


57) Abstract: Tho independant energy device improved wit this invention. stunts operation with nl loc energy received 
from the initial energy supply (15) end afterwards generates energy consistently and is characterized to inchde power swish D, 
capacitar (2), pine (3), Eh fequeny gers (4) irst Tiner (3), firs bobbin (б, first frequency adjuster (7), second fiter (8), 
Froqueney ier (adjuster) (9), second bobbin (10), second Тосту adjuster (1) exit (phase) (positive) (12) positive self 
Feeding cable (124). exit (neutra) (13), negative sl feeding cable (150 neral rounding) (14), initial power supply (15) 


The above figure gives the patenet of Tariel Kapanadze. It looks quite different from the 


green box we soe on the video, and in addition, it looks like it has been imporved appon. 


IV. SINGLE SYCLE RESONANCE IN THE ENVIRONMENT 


Let start from the beggining. Parallel LC cerquit. 


l 
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Charge the capacitor. Discharge the capacitor into the induction coil. The induction 
creates tention in the immediate coild invironment - soft push, push, not sharp impuls.The. 


environment pushes back causing self induction, charing the capacitor, causing consequential 
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resonance in the cercuit. Thus, the cercuit sets up a stable wave creating the resonance 
frequency 

What is the cause of that? 

It is the consequence of push of the surrounding environment towards one side and 
charging the cappacitor by abosorbing the energy created by the consequent push from the 
suronnding environment to the opposite side. 

One hundred percent one sycle resonance on a bridge, when over it there are marching the 
roman soldiers. The bridge's serferce pushes back and this is enouph for the bridge to enter 
in resonance and break. 

Lets go back to the LC cerquit 


Iwill drange the capacitence in incremental or the decrement al direction. What is happaning? 


$1 
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The existence of the resonance is persistent, only it frequency and amplitude change in 
consequence of the change to "the energy balance"in the schema. 

From the point of view of the local environment - everything is staying as it was before. 
It has, as before, electromangnetic resistance, always trying to equalize the created local 
gradient from the tension, "elasticity" 


In the development of this though 


j, here comes a question. Is there a natural resonance of 
the environment. In meaning, could we coincidentally, using our electrical schema, find some 
Kind of uknown to us natural resonance and as a consequance lock on it. I am answering, 
NO! 

For the entire history of radio electrical science and the investigated electrical schema it 


would have been impossible not to find and lock on such an electromagnetic resonance. 
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Bat there is а small openness. 
This is the volume of the environment, bounded by the sides of the shape of an material 
object, where the electromagnetic waves can be bounced back. In this volume we can 
observe so called volume resonance, induced not only by the induction process but also by 
the flow of the electromagnetic radiation, 


But this question, relevent to the fondation of "WSG"and we will not go into it 


V. TWO SYCLE RESONANCE IN THE ENVIRONMENT 


What I do next. 
Tam removing the capacitence in the schema and on it's place I connect. to the coil sine. 
wave generator, favorably with small coefficient of nonlinear change, and I am inivestigating, 


the same local environment. 


Gent 


G и 


Local - because it is created by the law of the decreasing of the power of electromagnetic 
induction as a squire of the distance from it source. 


And thanks god for that, otherwise we would have in constant resonance. 


In order to have control over the resonance of the local environment, I put a small 


induction coil over the first one and connet it to oscilloscope. 


Gent 


5 4 О) 


| Ls 


What is happening? 
We can soe the same resonance environment, just a lot better, because the generator, in the. 
absance of the capacitance, not only is pushing the environment in one direction, but also 
pulling it in the other. 

T can see the fluctuating environmental process! optimal power. 

Limmediately we think about adding a small consumer using this energy. 

To do this, I add an incandecent light bulb to the coil and can see that it lights slightly. 
But at this moment I can see that my generator started to extract from the grid power 
equal to the power of the incandecent light bulb. 

At the same time the resonance in the local environment started to drag and I understood 
that in the environment of the local resonance appeared, according, to N. Tesla definition - 
friction! 

All my addings created in the cercuit created a simple transformer and my free energy was 
disrupted and disappeared 

With a shame I realize, that the most important thing was disrupted - the resonance of the 
local environment!!! 


FREE ENERGY CAN BE EXTRACTED FROM THE RESONANCE ENVIRONMENT ONLY UNDER 


CONIDTION NOT TO DISRUPT THE RESONANCE !!! Now, HOW WE DO THAT 7 


VL EVOLUTION OF THE DIEA ... 


In this case in our help comes Rithmodinamics of U. Ivanov 


Ivano 


describes the following develpment. 


When in the Ukrainian common energy grid, inherited from the former USSR, the frequency 
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in Hz was decreased, it was experienced a massive disbalance, with power flowing from 
Russia to Ukrain, I named it Xoxliatsky resonance. EXACTLY THIS 18 WHAT 18 IMPORTANT 
FOR US FROM THE ENTIRE REACHNESS Or RITHMODINAMIC. 

It is interesting if Kapanadze was aware about this or just encountered this proces 
ecidentlly. 


Also, it is very interesting if Alfred M. Hubbard (Hubbard Generator) has known about 


this property of energy flow or bumped into it also accidently. 
HERE IT REVEALS THE ANSWARE OF OUR QUESTION: 
HOW TO EXTRACT FREE ENERGY FROM THE RESONANCE OF THE ENVIRONMENT, 


THE ENVIRONEMNT!, AND NOT THE ELECTRICAL CIRCUIT! 


VIL SECOND MIXED RESONANCE OF THE LOCAL ENVIRONMENT 


This is why, using alanlogy for the local mixed frequency resonance, being extracted 
from the common bigger proper" resonance energy system where exists the hidden free 
energy, we can restrict ourselves to look for the parameters of the second induction coil and 
it's resonance, created to extract energy from the already created resonance in the local 


environment of the first induction coil. 


1. The volume of energy, exctracte from the second induction must be magnitude or 


107 and even more, less then the volume energy, created in the first induction 


2. As a consequence of that, the second induction coil's magnetic field has to be a lot 


smaller then the magnetic field of the first induction coil. 


3. Due to the magnetic field requirement, the physical mesures and the induction 


capacity in Henry of the second induction coil have to be samller then the first one. 


4. Extracting, power from the second induction coil - it is as a consequence of the 


difference between the resonance frequency of the first and the second induction 


coils!!! 


Could it happen so that the frequency of the second induction coil abruptly changes in 
a such a way so to attract the entire eneryg from the local resonance? 
Of course it can! 
In Kapanadze's patent there is a description about that 
The first regulator of the frequency (7) is stabalizing the created high frequency according 
with the demand and make onder in it WITHOUT CREATING ANY HARMFULL EFFECT ON 
THE EXIT CIRCUIT. 
Aparently, the mentioned above was troubling lim and seems not only ones 
It could be sed that extracting energy from the resonance of the environment is creating 
also resonance, but it frequency is in the realm of Hz and tenth of Hz, divergent from the 
frequency of the resonance, craeted by the first coil. 
What should be the electrical schema construction and what should be the difference in the 


frequency to fulfill these conditions - we will define afterwards. 


УШ. THIRD RESONANCE - THE CHARGE RESONACE 


Compleating all the above and adding the incandecent light bulb to the econd coil - 
everthing comes back as it used to be - we get the same basic simple transformer, and 
with it a bad feeling, that without the recorded experimental presentation from Tariel 


Kapanadze, we could have stop our efforts in this direction. 
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Bat we continue to develope our thougt 
Who told us that if we add the incandecent light bulb to the second coil we are not going 
to change, detioriorate the conditions for the resonance in the environment? Even if the 
second coild has resonance frequency tuned to the relevent resonance frequency of the first 
induction coil. 

It is clear what is causing the problem, it will detioriorate because the second resonance 
from "smoothly pulsating” transforms to frictional! The same lightbulb that was used before 
when we hooked in parallel to the ocitsiloscope. 

‘Than, how can we do it? How can we remove this friction? 


Actually, we do not need to remove it! 


What is electrical current? 
According the the militarty institute: 

The proffessor-major is showing the moving of the current through the electrical schema: 
from the positive outlet of the source of power, ot the incandecent light bulb or another 
schema, and after that to the ground, the gournd is a source of energy So, what is electrical 


current? Is it only flow of hanged particl 


electrons through the electrical circuit? 
The best definition seems to be given by Horowitz and Hill, the augthors of the best selling, 
book - The Art of Electronics. 

ELECTRIAL CURRENT - THIS 18 SPEED OF MOVEMENT OF ELECTRICAL CHARGE AT A 
POINT! So, we have an problem to sovle: light up the incandecent light bulb. How сап we 


do that? 


1. Apply potential difference from а direct current source, for example an accumulator. 
2. Apply alternating potenical difference from the power grid. 


3. But wecan do it in a different way to: put the incandecent light bulb in a coil connected 
to high frequency circuit and the light bulb will light up WITHOUT APPLYING any 


potential DIFFERENCE! 


In the last case, there is no electric curent going to THE GOURND, THE POTENTIAL 
GROUND SOURCE! 


In this case the charges, the electrons, will be boucing at the high frequency and will be 
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breaking the cristal net of the metal 
That is good. 

If we add another incandecent light bulb to the circuit, by taking to cables from the light 
bulb that is in the inductor and connect them to a second light bulb situated outside of the 
inductor. The second light bulb will not light but will just warm up. 

‘The second light bulb will not lighten, because the power of the bouncing charged particules 
is not enough to create bouncing in the charged particles in the small volume of the string 
of the second incandevent: bulb. 

We see again the exact frictional process 

But if we connect ONE OF THE CONNECTIONS TO THE SECOND INCANDECENT LIGHT 
BULB to any big iron object, and even better, to а ground, as is doing Mr. Kapanadze in 
the movie, then the picture changes immediately. 

We have a big free source of charged particles, this is our Earth. 

We do not have to push in or push out this limited amount of charged particles, being in the 
small volfram coil of the ligth bulb. We are creating on the free end, an oppsite potential, 
reaching hundreds of volts, in the same way as it is being created in the small volfram coil 
situated in the high frequency inductor. 


‘The most important thing we were looking for, is to create - when we have unlimited volume 


of charged particles, coming from a big object - resonance of the charged particles 
їп the mass of the thick copper wire, "created" 

via the first and the second inductions. 
There is no electrical current in the common sense of the word! 
‘There is only "bouncing''of the charged particles in the mass of the thick copper wire! 
And the load is attached to the green box, considering these conclusions. 
THAT 18 WHY, "BOUNCING"OF THE ELECTRONS IN THE MASS OF THE THICK WIRE, 
WHICH HAS IT SECOND END ABSOLUTLY NECESSERY CONNECTED TO THE GOUND, CAN 
BE CREATED WHEN ONIY ONE END OF THE SECOND INDUCTION COIL IS ATTACHED TO 


TT VIA THE LOAD!!! 
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‘The most important is that, there is no obsticles in case of friction, for appearance of the 
third resonance - the resonance of the charged particles 

With your permission gentelemnt, I repeat one more time: there is no electrical current, as 
is nown in the common sence, only frictions. This is why the outlet exposed by the green 
box is high frequency based! 

‘The most optimal load in this case is the active load, witch is exactly what is the nature of 
the load of an incandecent light bulb. 

This fact creates by itself a toataly new way of dealing with the ractive load in the kind 
of electrical motors and similar. But the best of the reactive loads is that in this type of 
circuit we can create an additional resonance, a resonance specific to the load extracted! 
We are asking ourselfes the next relevant question: how to attach the wide spread alternating, 
current motor working on 50 Hz to this type of electric circuit? 

To do this, Mr. Kapanatlze is using a common amplitude modulator for 50 Hz, noted on 


the patent schema as number 11. 


IX. SO, WHAT DO WE HAVE? 


We looked at tree conditions, tree resonant systems, that need to be in place in order to 


get free energy. 


u 


1. High voltage, high frequency resonant environment, created in the first induction coil 


2. High frequency resonance in the second induction coil, but this resonance has to be 
low voltage and have different frequency and power rating from the resnance in the 


first induction coil. 


3. Galvanic resonance of the changed particles in the body of the thick copper wire, 
groudend at one end to receive nulimited amount of changed particles in order to 
counter act the friction process in the galvanic resonance. Because in the developed 
device everything is influencing eachother and the friction process of the galvanic 


resonance is affecting the resonance in the first induction œil. 


4. Specific, and different from the traditional method, way of connecting the work load. 


Kt is very interesting to tune the ratio in the resonance power in the first and the second coils. 


Observing that the green box has spark gap about 1 — 1.5mm, the voltage should 
bein the realm of 2 x 10°Volts. 
The frequency applied to the spark gap should be around - 150 x 10° — 200 x 10° Hertz 


This comes to calculated current: HAE 


, this is exactly what the ampmeter is 
showing on the movie, 

It comes, so that the power in the first circuit is 10x bigger, and it is in the realm of 
50 x 10%. 

Is that true? Here we are dealing thie the resonance. 

Lets make the calculations in a different way. 

In the first coil 2000 x 2000 = 4 x 10° 

In the second coil 220 x 220 = 48.4 x 108 

The ratio zêf, ~ 82 or ruffly 100 TIMES: 

16 comes to a difference of 2 magnitutes. So this is something. 

So, in the local resonance environment in the first induction coil there is pulsating 500 x 1017 


x 10W. This on a principle level can 


power, and we are extracting the quite small - 
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bea noise, so that "military formation (100 solgers) does not feel the missing 1 man 5x 10^W. 


Now lets look at the frequency. 
If in the "hohlatski resonance" decrement of the frequency in the energy system was 0.512, 
this is 1% of 50H 

1% of 200 x 10382 = 2 x 10°Hz 

It comes, that the frequency of the second coil is 100 times smaller, so in the realm of 
2 x 10°Hz. It seems that there is a definite dependancy between power and the frequency 
But this is for future investigation. 

It appears that is a lot better, then trying to get the funny resonance in the second 


as I was thing 


induction coil in Hz or even in the tens of H 


ing before. 


X. CONCLUSION 


‘The basic principles approching of the given problem were developed. 
There some issues with the curcuit theory but, I explained them earlier, so that it does not 
obsticalize my point of view 


As a conclusion, I show a schema to confirm Kapanadz 


7в explenation, that "capacitor (2) 


is used to extract ..."and here is vividly shown it usage as aswitch. 
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Ramp generator The Collector- Degenerate Sern-Conductor 
Relaxation Time = Mrs (88% Aluminum, 2% ran} 


кт 


vil 
айы о puo 


K2 


“The Bearden's Free Energy Generar ито - Animation by JL Naudin 
ale 10, 2001 -Етай. JNaudinSD3épaol com - hapigo tfirlebsi 


now please express your thinking Gentelmen! 


PS 
In principle, Gentalmen, here somehow strangely is interconnected the Time dimention, 


and the time energy transfer, and this is the reason that provoked my investigation of the 


But this is a topic, for a lot more seriouse conversation. 
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Размышляем по патенту Тариэла Капанадзе. 


Патент, как и все прочие, написан более юридическим языком, нежели 
техническим. По сути, он и есть юридический документ, предназначенный, 
чтобы портить кровь конкурентам и сдерживать развитие технологии, иной 
цели у данного вида собственности я не вижу. Можно конечно сказать, что 
изобретатель должен быть вознагражден, но это вознаграждение часто 
приходит в такой извращенной форме, что изобретатель умирает в нищете 
или шагает с 14 этажа... Кому нужно такое вознаграждение? 

Но в любом случае, под коркой крючкотворства должна быть закопана суть 
изобретения, чтобы потом предъявлять права. Покопаемся к сути. 


ros схема установи Toguona Kansase 


Рисунок 1 представляет схему существующего изобретения. Части, 
связанные с изобретением пронумерованы и объяснены: 
1- Выключатель питания 


2- Конденсатор 
3- Пункты (как распределитель двигателя) 
4- Высокочастотный генератор 

5- Первый фильтр 


6- Первичная катушка 
7- Первый регулятор частоты 
8- Второй фильтр 
9- Стабилизатор частоты (регулятор) 
10- Вторичная катушка 
11- Второй регулятор частоты 
12- Выход (фаза) (положительный) 12а-Положительный кабель 
13- Выход (нейтральный) 
13a- Отрицательный кабель 
14-Нейтраль (заземление) 
15- Начальное электропитание. 
А- Кабель первой цепи 
В - Кабель второй цепи 


НЕЗАВИСИМОЕ УСТРОЙСТВО ЭНЕРГИИ 

Существующее изобретение - устройство самодостаточное 
(самопитающееся) и производящее готовую к использованию 
электрическую энергию, запущенное в работу начальной электрической 
энергией, полученной от аккумулятора или подобного источника энергии, 
передавая магнитное поле, произведенное в первой катушке ко второй 
катушке через стабилизатор частоты, после ритмичной стабилизации 
магнитного поля возникающего между катушками; преобразовывает 
независимую энергию - полученную второй катушкой из воздуха - в 
электрическую энергию. 


Тут вроде все понятно, в основном... Вопросов всего несколько 


1.Как передавать магнитное поле от первой катушки ко второй, через 
стабилизатор частоты? Стабилизатор частоты это что? 


2. Ритмичная стабилизация магнитного поля, это как? 


Существующее изобретение получает внешнюю энергию только в 
первой стартовой фазе. Эта упомянутая энергия может быть легко 
произведена от маленького аккумулятора или батареи или подобных 
источников. Спустя 1-2 секунды после того, как устройство запустится, 
выключатель на входе устройства отключает внешнее электрическое 


питание (or аккумулятора или подобного источника энергии), 
производя электрическую энергию. 


Что происходит у нас за эти две секунды? 


Очень малая часть этой электрической произведенной энергии 
используются устройством, чтобы питать себя, и большая её часть 
высвобождена для использования. Пока устройство не выключено, или 
какая проблема не произошла внутри, устройство производит энергию 
постоянно. Нет никакого современного устройства, подобного 
существующему изобретению, производящему энергию постоянно, и 
питающего себя. 


To есть для работы устройства требуется ЗНАЧИТЕЛЬНО меньше энергии, 
чем получается на выходе. Следовательно, устройство работает как 
вентиль, для некоего естественного процесса, существующего и 
протекающего независимо от самого устройства. 


Первая цепь разработана для того, чтобы производить электричество, 
передавая магнитное поле, произведённое в первой катушке от 
электрической энергии, полученной от независимого начального 
электропитания, ко второй катушке. 

Первая цепь состоит из реле времени, конденсатора, пунктов, 
высокочастотного генератора, первого фильтра, первой катушки, 
первого регулятора частоты (эта цепь показана линией на рисунке), 


Итак, по утверждению автора, именно эта цепь вырабатывает 
электричество, передавая магнитное поле первой катушки ко второй. 
Магнитное поле тут... ну как бы это сказать помягче? Мне кажется — лапша, 
которую нам наворачивают на уши. Возможно, такая терминология 
применена, чтобы не выглядеть белой вороной. Дескать, все в рамках 
общепринятого представления об индукции. Выделим эту цепь отдельно. 


НЕН 


первая или первичная цепь 


И поразмышляем, что Великий Сын Грузинского Народа (сокращенно 
BCTH), нам впаривает. 


1. Это переключатель с таймером, имеющий целью отключить внешнее 
питание при достижении режима самоподдержки. Выполнено это тупо, как 
задержка по времени, после которой, устройство гарантировано сможет 
поддерживать себя. Для понимания принципа рояли не играет. Ничего 
нового. 


2. Конденсатор. Ну конденсатор в этой части цепи у нас сам просится буть 
обозванным как демпферная емкость. Другой роли на данной части схемы я 
ему отвести He в состоянии, умишком не вышла. Правда, линии 
‘соединения, разделенные на две, роняют семя сомнения. Но его мы пока 
подавим, 


З. Пункты. Замечательное название. Никак его не идентифицировать. Но в 
аннотации к рисунку, автор делает оговорку 3- Пункты (как распределитель 
двигателя) Грузинский слэнг на турецкий манер. Остается только 
догадываться, что сокрыто под этим загадочным определением. Первая мысль 
которая приходит в голову всвязи с определением «как распределитель», aro 
коммутатор. Так как «цилиндров» у нас всего один, то задача этого коммутатора 
не переключать между, а включать выключать, замыкать размыкать. Например у 
Грея «на этом месте» стоял мультивибратор. И само название «пункты», 
наводит на мысль, что это действительно он, и на выходе у него «пунктир». 
Предположим. Что это таки есть. 


4. Высокочастотный генератор. Tyr вроде привычный термин и особо париться 
не приходится. Но однако есть скользкие места. Почему «мультивибратор» 
показан отдельно? Но если ты обычный человек, а не ВСГН, то по простой тупой 
прямой логике получается, что этот «пункты» возбуждает ударно некий контур 
высокой частоты. Вот хоть убивайте, но иного понимания у меня пока нет. 


5. Первичный фильтр. Во блин Клинтон. Задачку поставил ВСГН. Что 
фильтруем? Высокую частоту, которая выработана в высокочастотном 
генераторе. A от чего? 
А может этот ВСГН мозг парит? Что у нас является простейшим элементарным 
фильтром для ВЧ? Ставим в это место кондер, пока. Ну чтобы не лезть в 
высшую электронику. 


Booor. И через этот кондер, соответствующего номиналу ecccHo, это все 
подается на катушку 6. Смутно прорисовывается схемка. Правда, пока не видно 
откуда айс. Получилась пока совершенно обычная цепь, у нас таких много. Ну 
все равно нарисуем ee, чтобы дальше не очень путаться. При этом выключатель. 
с таймером выкинем наффиг, чтобы не болтался под ногами. 


предположительно схема 1 


Вот така вот хренька получилась пока. Идем дальше. 


Смотрим цепь два (или вторичную?). 


А вторая цепь, благодаря сильному магнитному полю, принятому от 
первой катушки, создаёт разницу магнитных полей между катушками. 
Разница магнитного поля возникающего между второй катушкой и 
первой катушкой, стабилизируется с помощью стабилизатора частоты 
в пределах этой цепи. 

Вторая цепь состоит из второго фильтра, стабилизатора частоты, второй 
катушки, второго регулятора частоты. 


вторичная цель 1 


Ну начнем по циферкам. 


8. Вторичный фильтр. Так как мы взяли на себя смелость заменить 
первичный фильтр кондюком, почему бы нам стесняться сделать это 
снова? Сделаем. 


9. Стабилизатор частоты (регулятор). Бу-бу-бу... Конечно, сложно так вот 
однозначно сказать, что из себя представляет это устройство. Но вот что-то 
«сосет под ложечкой», что это именно тот разрядник, который на 


‘демонстрации мы наблюдали, как произведение очумелых кривых ручек. 
Предположим. (это не окончательное мнение, я просто пытаюсь перевести 
эту блок схему в принципиалку. Ошибки не исключены). Но пока оставим 
это как разрядник. 


10. Катушка вторичная. Тут без вопросов. 


11. Второй регулятор частоты. Тут, похоже, разрядником не отмазаться. 
Но вобщем-то тут еще предстоит выяснять что происходит, чтобы при таких 
параметрах катушек, мы на выходе получали промышленную частоту. 
Поэтому это устройство пока подвесим в воздухе со знаком (?) 


Стабилизатор разницы магнитного поля с помощью стабилизатора 
частоты, эта цепь также преобразует энергию, которая двигается 
независимо в воздух ко второй катушке, стоящей на приёме этой 
электрической энергии. Эта электрическая энергия, сформированная 
второй катушкой, регулирует необходимую частоту выхода(220 V - 50 
гц или 110 V - 60 ru) с помощью второго регулятора частоты, стоящего 
на выходе катушки. 


Похоже, все же придется вспомнить про вариант предложенный Зимней. 
Вероятно, что энергия колеблется в первичной и вторичной цепях с 
разностью по частоте в 50-60 Гц. И для этого служат цепи поддержания 
частоты. Ибо два маятника (имеются ввиду механические), подвешенные на 
одной стенке через некоторое время приходят в синхронизм. Значит 
необходимо искусственно поддерживать расстройку. 


Детектированная частота биений гарантирует нам отсутствие влияния 
выхода на вход. Это положительный момент. Отрицательный в том, что 
пока не совсем понятно как это обеспечить. Но я полагаю. Что совместными 
усилиями мы должны утереть нос этому ВСГН. 


Попробуем дорисовать принципиалку. За исключением непонятных 
моментов. 


выход 


6S 
а Be 
Е 


предположительная схема 2 


Вот такая фигня пока получилась. 


Эта произведенная электрическая энергия передаётся к заданной нагрузке 
через выходные выводы. Через выходные кабели устройство питает себя 
произведенной электрической энергией. Упомянутый процесс 
заканчивается спустя 1-2 секунды после того, как устройство запустится. 
После этого выключатель реле времени, стоящий на входе устройства 
отключает аккумулятор. И устройство производит энергию независимо. 


Добрый и оптимистичный финал. © 


If we can understand the motives, we could write a symphony . 


Principle of work of Tarlel Kapanadze's device 


Originally published in Russian by: Victor Grig - March 2009 
Tranlated by: Stoytcho Stoev 
(Dated: 23 August 2009) 


Е Doga 


1 MORAL ASPECT 

After seeing Tariel Kapanadze's demonstrating video for free energy extraction, 
1 started to feel sympathy for him as a devoted inventor as well as a person. We 
have to give the amount of respect he deserves and put him on the same level as 
Edvin Gray, Habbard, B. Grebennikov and the rest of the free energy research 
inventors. 


Il. THE SOCIAL ASPECT 

It is true, free energy is dragging along all the consequences, for which ме 
currently are not interned in. The biggest impact is that this device could replace 
power stations or whatever you can think of as source of energy. 


Consequently this can wipe out all the revenues from natural resources as energy 
export and the part of the gross national product connected with all the aspects of 
extraction and transportation of fossil fuels. 


Life on earth is constantly developing. We have spaceships browsing throughout 
the Solar System but here on Earth, until this moment, we are still mass using fossil 
fuels as a main source of transportation. It s imperative so that, we the researchers, 
take measures for our own protection. All the information on the free energy 
research will have о go finally to the widely open Internet in order to be preserved 
in the grass roots of the free energy movement. 


11. BASIC MOTIVES 

In my explanation | will try to totally exclude the presence of the matter as seen 
in the video. The working principle of Kapanadze's device is based on fundamental 
interdependency and this are the foundations for the entire device. It is quite 
simple but in order to be explained we will have to build some conceptual 
framework without any prejudice. 


б) e миот ENERGY DEVICE 


ИИ 
Fen thin уе (3 and aera gie en suy d duri inc power Sich (1). 


Above figure is an extract from Tariel Kapanadze's patent. It looks quite different 
from the green box we see on the video, and in addition it also appears it has been 
improved upon. 


IV. SINGLE CYCLE RESONANCE IN THE ENVIRONMENT 
Let start foi the begining. Paratel LC circ 
du 1 


Charge the capacitor. Discharge the capacitor into. 
the induction coil, The induction creates tension in 
the immediate coil environment - soft push, push, 
not sharp impulse. The environment pushes back 
causing self induction, charging the capacitor, 
causing consequential resonance in the circuit. 
Thus, the circuit sets up a stable wave creating the resonance frequency. 


What is the cause of that? 


It is the consequence of push of the surrounding environment towards one side 
and charging the capacitor by absorbing the energy created by the consequent 
push from the surrounding environment to the opposite side, 


One hundred percent one cycle resonance on a bridge, when over it there are 
‘marching the Roman soldiers. The bridge's surface pushes back and this is enough 


for the bridge to enter in resonance and break. 
Lets go back to the LC circuit. 


| will change the capacity in incremental or the 
decremental direction. What is happening? 


The existence of the resonance is persistent, only its 
frequency and amplitude change in consequence of 51 


the change to “the energy balance" in the circuit. м 


From the point of view of the local environment - 
everything is staying as it was before. It has, as before, 
electromagnetic resistance, always trying to equalize 
the created local gradient from the tension, 
elasticity". 


In the development of this thought there arises a question. Is there a natural 
resonance of the environment? Meaning, could we coincidentally by using our 
electrical schematic find some kind of natural resonance, unknown to us, and as а 
consequence lack on to it. The answer is NOI. 


For the entire history of radio electrical science, and the analysed electrical 
schematic it would have been impossible not to find and lock on such an 
electromagnetic resonance. 


But there is a small possibility. 


This is the volume of the environment, bound by the sides of the shape of an 
material object, where the electromagnetic waves can be bounced back. In this 
volume we can observe so called volume resonance, induced not only by the 
induction process but also by the flow of the electromagnetic radiation. 


But this question is relevant to the foundation of “WSG" and we will not go into it. 


TWO CYCLE RESONANCE IN THE ENVIRONMENT 


What do we do next. 


We replace the capacitor by а sine wave generator 
connected to the сой. Preferably with small goy 
сойдет of nonlinear change Aga, we 
investigate the same local environment G 


Local - because it is created by the law of 
decrease of power of electromagnetic induction 
as the square of the distance from its source. 


And thanks god for that, otherwise we would have constant resonance. 


In order to have control over the resonance of the local environment we put a 
small induction coil over the first one and connect it to oscilloscope. 


What is happening? 


but also pulling it in the other. 


9o 


We can see the fluctuating environmental process’ optimal power. Immediately we 
think about adding a small load to use this energy. 

To do this, we connect an incandescent light bulb to the coil. We will see it lit 
slightly. But at this moment we can see that the generator started to extract energy 
from the power grid equal to the power used by the incandescent light bulb, 

At the same time the resonance in the local environment started to drag and we 
understand that resonance appears in the local environment in accordance to 
Nicola Tesla's definition - friction! 

All the add-ons to this circuit created a simple transformer and the free energy was 
disrupted and disappeared. 

What a shame. We realized that the most important thing was disrupted - the. 
resonance of the local environment! 

FREE ENERGY CAN BE EXTRACTED FROM THE RESONANT ENVIRONMENT ONLY 
UNDER THE CONDITION NOT TO DISRUPT THE RESONANCE IIl NOW, HOW DO WE 
DOTHAT à 


М. EVOLUTION OF THE IDEA 
In this case to our help comes Rhythmodynamics of U, Ivanov. 
Ivanov describes the following development. 


When in the Ukrainian common energy grid, inherited from the former USSR, the 
frequency in Hz was decreased, a massive imbalance was experienced, with power 
flowing from Russia to the Ukraine. | named it Koxliatsky resonance, 


EXACTLY THIS IS WHAT IS IMPORTANT FOR US FROM THE ENTIRE REACHNESS OF 
RHYTHMODYNAMIC. 


Itis interesting if Kapanadze was aware about this or just encountered this process 
accidentally. 


Also, it is very interesting if Alfred M. Hubbard (Hubbard Generator) has known 
about this property of energy flow or bumped into it also coincidently. 


HERE IS REVEALED THE ANSWER TO OUR QUESTION: 
HOW TO EXTRACT FREE ENERGY FROM THE RESONANCE OF THE ENVIRONMENT; 
THE ENVIRONMENTI, AND NOT THE ELECTRICAL CIRCUIT 


VII. SECOND MIXED RESONANCE OF THE LOCAL ENVIRONMENT 
This is why, using the analogy for the local mixed frequency resonance, being 
extracted from the common bigger, ‘proper’ resonant energy system where this 
"hidden! energy is freely available. We only need to pay attention to the parameters 
of the second induction coil and its resonance design to extract energy from the 
already established resonance in the local environment of the first induction сой, 


1. The amount of energy, extracted from the second induction coil 
must be of a magnitude 10°, or even more, less then the amount 
of energy, created in the first induction coil 

2. As a consequence of that, the second induction coil's magnetic 
field has to be much smaller then the magnetic field of the first 
induction сой, 

3. Due to the magnetic field requirement, the physical measures and 
the induction capacity in Henry of the second induction coil have 
to be smaller then the first one. 

4, Extracting power from the second induction coil - It is a 
consequence of the difference between the resonant frequency of 
the first and the second induction coil 


Could it so happen that the frequency of the second induction coil abruptly 
changes in such a way as to attract the entire energy from the local resonance? 

Of course it сап! 

In Kapanadze's patent there is a description about just that: 


The first regulator of the frequency (7) stabilises the created high frequency 
according with the demand and make order in it, without creating any harmful 
effect on the exit circuit. 


‘Apparently, above mentioned traubled not only him 


It could be said that extracting energy from the resonance of the environment 
creates also resonance, but its frequency is in the realm of Hz and tenth of Hz, 
divergent fram the frequency of the resonance, created by the first coil. 


What should be the electrical schematic construction like and what should be the 
difference in the frequency to fulfil these conditions - we will define afterwards. 


MIITHIRD RESONANCE - THE CHARGE RESONANCE 

Completing all the above and adding the incandescent light bulb to the second. 
coil - everything comes back as it was before - we get the same basic simple 
transformer, and with it a bad feeling, that without the recorded experimental 
presentation from Tariel Kapanadze, we would have to stop our efforts in this 
direction, 
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IX. BUT WE CONTINUE TO DEVELOP OUR THOUGHT 

Who says that if we add the incandescent light bulb to the second coil we are 
not going to change, deteriorate the conditions for resonance in the environment? 
Even with the second coil at resonance frequency to the relevant resonance 
frequency of the first induction coil. 


It is clear what is causing the problem, it will deteriorate because the second 
resonance from “smoothly pulsating" transforms to frictional! The same light bulb 
that was used before when we hooked it in parallel to the oscilloscope. 

Than, how can we do it? How can we remove this friction? 

Actually, we do not need to remove it! 

What is electrical current? 


According the the military institute 
The professor-major is showing the moving of the current through the electrical 
schematic: from the positive outlet of the source of power, or the incandescent. 
light bulb or another schematic, and after that to the ground, the ground is а 
source of energy. So, what is electrical current? Is it only flow of charged particles, 
electrons through the electrical circuit? 


The best definition seems to be give 
selling book - "The Art of Electronic: 


by Horowitz and НИ, the authors of the best 


Electrical current - this is speed of movement of electrical charge at a point! So, we 
have a problem to solve: light up the incandescent light bulb. 


How can we do that? 


1. Apply a potential difference from a direct current source, for 
example an accumulator. 

2. Apply alternating potential difference from the power grid, 

3. But we can do it in a different way too: put the incandescent light 
bulb in a coil connected to a high frequency circuit and the light 
bulb will light up without applying any potential difference! 


їп the last case, there is no electric current going to the ground, the potential 
ground source! 


In this case the charges, the electrons, will be bouncing at high frequency and will 
be breaking the crystal net of the metal. 

That is good. 

If we add another incandescent light bulb to the circuit, by taking to cables from 
the light bulb that is in the inductor and connect them to a second light bulb 
situated outside of the inductor. The second light bulb will not light but will just 
warm up. 

The second light bulb will not light up, because the power of the bouncing 
charged particles is not enough to create bouncing in the charged particles in the 
small volume of the string of the second incandescent bulb. 

We see again the exact frictional process. 

But if we connect one of the connections to the second incandescent light bulb to 
any big iron object, and even better, to a ground, as done by Мг. Kapanadze in the 
video, then the picture changes immediately. 

We have a big free source of charged particles, this is our Earth 

We do not have to push in or push out this limited amount of charged particles 
being in the small wolfram coil of the light bulb. We create on the free end, an 
opposite potential, reaching hundreds of volts, in the same way as it is being 
created in the small wolfram coil situated in the high frequency inductor. 

The most important thing we are looking for, is to create - when we have an 
unlimited amount of charged particles, coming from a big object - resonance of 
the charged particles, in the mass of the thick copper wire, "created" via the first 
and the second inductions, 


There is nat electrical current in the common sense of the word! 
There is only "bouncing" of the charged particles in the mass of the thick copper 
‘And the load is attached to the green box, considering these conclusions, 

THAT IS WHY, “BOUNCING” OF THE ELECTRONS IN THE MASS OF THE THICK WIRE, 
WHICH HAS ITS SECOND AND ABSOLUTELY NECESSARY END CONNECTED TO 


GROUND, CAN BE CREATED WHEN ONLY ONE END OF THE SECOND INDUCTION 
COIL IS ATTACHED TO IT VIA THE LOADI! 


Е” q8 690909 


The most important thing is that, there are obstacles in case of friction, for 
appearance of the third resonance - the resonance of the charged particles. 


With your kind permission gentleman, | repeat one more time: there is no electrical 
current, as is now in the common sense, only frictions, This is why the outlet 
exposed by the green box is high frequency based! 


The most optimal load in this case is the active load, witch is exactly what is the 
nature of the load of an incandescent light bulb. 


This fact, creates by itself a totally new way of dealing with the reactive load in the 
kind of electrical motors and similar. But the best of the reactive load is that in this 
type of circuit we can create an additional resonance, a resonance specific to the 
load extracted! 


We аге asking ourselves the next relevant question: how to attach the wide spread 
alternating current motor working on 50 Hz to this type of electric circuit? 


To do this, Mr. Kapanadze is using а common amplitude modulator for 50 Hz, 
noted on the patent schematic as number 11 


X. SO, WHAT DO WE HAVE? 
We looked at three conditions, three resonant systems, that need to be in place 
in order to get free energy. 
1. High voltage, high frequency resonant environment, created in the 
first induction coil 
2. High frequency resonance in the second induction coil, but this 
resonance has to be low voltage and have different frequency and 
power rating from the resonance in the first induction coil 
3. Galvanic resonance of the charged particles in the body of the 
thick copper wire, grounded at one end to receive an unlimited 
amount of charged particles in order to counter act the friction 
process in the galvanic resonance. Because in the developed 
device everything is influencing each other and the friction 
process of the galvanic resonance is affecting the resonance in the 
first induction coil 
4. Specific, and different from the traditional method, the way to 
connect the load. 
It is very interesting to tune the ratio in the resonance power in the first and the 
second coils. 
Observation shows the green box has a spark gap of between 1mm and 15mm, 
the voltage should be in the range of 2kV. 
The frequency applied to the spark gap should be between 150kHz and 200kHz. 


5000W. 
220V 


This calculates to a current of ЗА this is exactly what the amp 
meter is showing in the video. 


It turns out that the power in the first circuit is 10x bigger, and somewhere in the 
range of 50KW. 


Is that true? Are we dealing here with resonance? 
Lets do the calculations in a different way. 
ln the first coil 2000 x 2000 = 4 x 10° 
Inthe second coil 220 x 220 = 484 x 10* 

4x10" 
48.4x10 


This comes to a difference of 2 magnitudes. So this is something. 


The ratio =83 or roughly 100 times. 


So, in the local resonance environment in the first induction coil there pulsate 
500kW of power, and we extract a quite small КМ. This on a principle level can be 
а noise, so that "a military formation of 100 soldiers does not notice the 1 missing 
man’, SkW. 

Now lets look at the frequency. 

If the ^Hohlatski resonance" decrement of the frequency in the energy system was 
0.5 Hz, this is 1% of 50 Hz. 

1% of 200kHz = 2kHz 

It gives, that the frequency of the second сой is 100 times smaller, so in the realm 
of 2kHz. It seems that there is a definite dependency between power and the 
frequency. But this is for future investigation. 


It appears this is a lot better, then trying to get the funny resonance in the second 
induction coil in Hz or even in the tens of Hz, as | was thinking before. 


х. CONCLUSION 
‘The basic principle approach of the given problem was developed, 


There are some issues with the circuit theory but, | explained them earlier, so that it 
does not obstaclise my point of view. 


As a conclusion, | show a schematic to confirm Kapanadze's explanation, that 
"capacitor (2) is used to extract." and here is vividly shown its usage as witch. 
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The Baarden s Free Energy Garsrstor ртт Aims by JL Naud 
AO, 201 = Emal Jd com hf tasks! 


So, now please express your thoughts Gentlemen! 
PS 


In principle, Gentlemen, here somehow strangely is interconnected the time 
dimension, and the time energy transfer, and this is the reason that provoked my 
investigation of the issue. 


But this is atopic, for a lot more serious conversations. 


RESONANCE ENERGY 
METHODS 


Donald L. 
TransWorld Energy, CEO 
September 23, 2002 


Fax/Phone 281-370-4547 and e-mail donsm1@earthlink.net 
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DIPOLE TRANSFORMER GENERATOR 
DESCRIPTION 

TECHNICAL FIELD: 
The Invention relates to loaded Dipole Antenna Systems and their Electromagnetic 
radiation. When used as a transformer with an appropriate energy collector system 
it becomes a transformer generator. The invention collects and converts 
energy which, with conventional devices is radiated and wasted. 
BACKGROUND ART: 
An International search of Patent Data Base's for closely related methods did not 
reveal any prior Art with an Interest in conserving radiated and wasted mag- 
netic waves as useful energy. 
(DISCLOSURE OF INVENTION: 
The Invention is a new and useful departure from transformer generator construc- 
tion, such that radiated and wasted magnetic energy changes into useful electrical 
energy. Gauss Meters show that much energy from conventional electromagnetic 
devices is radiated back into the ambient background as wasted, In the case of 
conventional transformer generators, a radical change in the physical construction 
allows better access to the energy available. It is found that creating a dipole and 
inserting capacitor plates at right angle to the current flow allows magnetic waves to 
Change back to useful electrical ( coulombs ) energy. Magnetic waves passing 
through the capacitor plates do not degrade and the full impact of the available 
‘energy is accessed. One or many sets of capacitor plates as desired may be used, 
Each set makes an exact Copy of the full force and effect of the energy present in the 
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magnetic waves. The originating source is not depleted or degraded as 
is common in conventional transformers. 
BRIEF DESCRIPTION OF THE DRAWINGS: 
The Dipole at right angle allows the magnetic flux surrounding it to intercept the 
capacitor plate or plates at right angle. The electrons present are spun such that 
the electrical component of electron is collected by the capacitor plates. Essential 
parts are the South and North component of an active Dipole. Examples here 
Presented exist as fully functional prototypes and were engineer constructed 
апа fully tested for utility by the Inventor. Corresponding parts are utilized in 
each of the three examples as shown in the Drawings, 
DRAWING 1 OF 4 : VIEW OF THE METHOD 
N = North and S = South of the Dipole 

1. North and South component of the Dipole. 

2. Resonate High Voltage induction coil. 

3. Dipoles electromagnetic wave emission. 

4. Heaviside current component. 

5. Dielectric separator for the capacitor plates 

6. For purposes of the drawing, a virtual limit of the electromagnetic 

wave energy. 

7. Capacitor plates, with dielectric in between. 
DRAWING 2 ОҒ 4: COMPONENTS, 2А and 2B 

2A 

1. Hole for mounting Dipole 8-1. 
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2. Resonate high voltage induction coil, 
5. Dielectric separator, a thin sheet of plastic separating the capacitor 
sheets. 
5 7. Capacitor sheets, upper is aluminum and lower is copper. 
B. Battery system, deep cycle. 
9. Inverter input Direct Current, output is 120 Volts at 60 cycles. 
10. Connector wires. 
12. Output to point of use being the load. 
10 2.8 N= North and $ = South component of the Dipole 
1. Metal rod, being soft magnetic metal such as iron. 
2. Resonate high voltage induction coil. 
10. Connector wires. 
11. High Voltage input energy source such as a neon tube transformer 
15 DRAWING 3 OF 4: Proof of Principal Device using a Plasma Tube as an 
active Dipole. 
N = North and S = South Components of the active Dipole, 
. Dielectric separator of the capacitor plates. 
Upper capacitor plate, upper being aluminum and lower being copper. 
20 10. Connector wires, 
15. Plasma Tube, 4 feet Length and 6 inches diameter. 
16. High Voltage Energy source for the active Plasma Dipole. 
17. Connector block, to outlet for testing and use. 
DRAWING 4 OF4:  Manufactures Prototype, Constructed and fully tested, 
1. Metal Dipole rod. 
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1 2. Resonate High Voltage induction coll, 
10. Connector wires. 
17. Connector block for input from high voltage energy source. 
18. Clamps for upper edge of capacitor packet. 
5 19. Support Device for The Dipole Transformer Generator. 
20. Packet of Capacitor Plates. 
21. Output connectors of the capacitor, poducing energy into a 
deep cyde battery which then powers the inverter. 
BEST METHOD OF CARRYING OUT THE INVENTION: 


10 The Invention is applicable to any and all electrical energy requirements. 
The small size and it's high efficiency makes it an attractive option. It is 
particularly attractive for remote areas, homes, office buildings, factories, 
shopping centers, public places, transportation, water systems, electric 
trains, boats, ships and all things small or great. Construction materials 


15 are commonly available and the skill level required is moderate. 
CLAIMS: 
1. Radiated magnetic flux from the Dipole when intercepted by 


capacitor plates at right angle, changes to useful electrical energy. 


2. A Device and method for converting for use, normally wasted 
20 electromagnetic energy. 
3. The Dipole of the Invention is any resonating substance such as 
Metal Rods, Coils and Plasma Tubes which have interacting 
Postive and Negative Componets. 


4. The Resulting Heavyside current component is changed to useful 


electrical energy. 
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1 ABSTRACT 
A Electromagnetic Dipole Device and Method, wherein radiated and wasted 
energy is transformed into useful energy. A Dipole as seen in Antenna 
‘Systems is adapted for use with capacitor plates such that the 

5 Heavyside Current Componet becomes a useful source of electrical 


energy. 
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DRAWING 1 of 4 
Not to Scale View of Method 


Dipole Transformer Generator 


Dipole Transformer Generator 
DRAWING 2 of 4 


Dipole Transformer Generator 
DRAWING 3 of 4 
Not to Scale Proof of Principle Device 


Dipole Transformer Generator 
DRAWING 4 of 4 
Not to lanufacture's Prototype 


TransWorld Energy 
227 W. Airtex Blvd. 
Houston, Tx. 77090 


September 23, 2002 
Phone: (281)876-9200. Web-Site: altenergy-pro.com 
Fax: (281)876-9216 E-mail donsm |@earthlink, net 
Dear Reader: 
‘TransWorld Energy is dedicated to improving the Human Condition in the Field of Energy which 


at the same time makes possible Healthy Water and increases the Food Supply. A never ending 
source of energy found throughout the universe is easily accessed with the minimum of effort and 
cost. The technology for doing this has been around since the 1820's. Selfish special interest has 
made sure that the technology remains discredited. People who control the Energy Sources 
control the World. 


Extensive research and development by TransWorld and Associates has been progressing for 
more than 15 years, Numerous successful Energy Producing Devices have been produced and 
demonstrated throughout the World. Some of these can be viewed by the Web Site located 
at all major search engines (Such as Lycos, Yahoo, Altavista, Northen ight and more than 
2,000 others throughout the World) 


The Book which You are viewing has more than 40,000 copies in circulation. It has been 
translated and distributed in all major languages including Japanese, Arabic, Portuguese, 
French, Italian, Russian, Chinese, German, Spanish and many more, There are seven editions 

in circulation. An enormous interest is evident in the subject matter, An average of fifty e-mails 
per day from the ends of the Earth (about 1,500 per month) 


‘Once the Web Site and the book are viewed, it will become evident that abundant, self 
sustainable energy is available every where for the taking, This is natural energy which does 
not harm the environment or those using it. The proper Device for Collecting is all that’s 
required, 


‘The Good News is that the problem is solved and with assistance an ultimate source of energy 
that is environmentally benign, in abundance throughout the universe and inexpensive to capture 
is there for the taking. 


Thank You for your consideration 


Donald L. Smith, CEO 


Electrical Energy Generating System 


Description and Function: 

Generation of Electrical Power requires the presence of electrons with various methods 
of stimulation, yielding magnetic and electrical impulses, collectively resulting in 
Electrical Energy (Power), In place of the mechanical - coils and magnet system, 
present in conventional electrical power generation, visible moving parts are replaced by 
resonate magnetic induction, using radio frequency. Transfer of energy by resonate 
induction is related to the ratio of the square of the cycles per second. 


The Energy System, here presented, operates at millions of cycles per second verses 

the conventional 60 C.P Ss. This tells us that it has a size advantage over conventional 
methods. The same advantage applies to the amount of electrical energy output. 
Therefore the Device is small in size and produces large amounts of Electrical Energy 
The Electrons acquired are from the surrounding Air and Earth Groundings, being 
the same source as in conventional methods. This is accomplished by magnetic 

resonate radio induction. 


Applications: 

‘This Electrical System adapts nicely to all Energy Requirements. It is a direct 
replacement to all now existing Energy Systems. This includes such things as 
Manufacturing, Agricultural, Home Usage, Office Complexes, Shopping Centers, 

Rail Transportation, Automobiles, Electrical Power Grids, Municipalities, Subdivisions, 
and Remote Areas. Briefly, only the imagination is the limiting factor. 


Economic Possibilities: 

No Historical Reference Point exist for a comparison of the Possibilities of this System. 
One can see from the impacted applications listed above that the magnitude exceeds 
апу known invention, presently a part of the Human Experience. 


Present and Future Plans: 

The Energy System has been in the developmental stage during the past seven years. 
Itis Patent Pending # 08/100,074 with the Patent Office, No prior art exist based 
onthe Patent Office response. The System is presentiy being introduced into 
the World Market. 


Useful energy occurs as the result of imbalances of ambient and is a 
transient phenomena. In the electrical field it is a closed system subject to 
heat death, which severely limits its utility. The flip side of the electron 
Produces magnetic waves which are an open system, not subject to heat 
death. These waves being unrestricted are the universal source of energy. 
When resonate unlimited duplicates from this one source are available . 
‘Therefor the key to unlimited energy is Magnetic Resonance. In order to 
understand this requires putting a stake through the Heart of Antique 
Physics. Nonlinear and Open Systems are universally available in Magnetic 
Resonance Systems, Explosions of any sort [ includes Atomic] Combustibles 
of any type. Mechanical equivalents would be levers . pulleys and 
hydraulics. A highly obvious example is the Piano where the Key impacts 
the one note giving one sound level, which resonates with it's two side 
keys providing a much higher level. Magnetic Resonance Energy clearly 
amplifies it's self demonstrating more energy out than in. 


Ohmic resistance docs no apply to Magnetic Resonance which travels 
unrestricted for great distances, therefore multitudes of electrons are 
disturbed, who's back spin translates magnetic into usable electric energy . 
The right angle component of the magnetic flux provides - translates into 
useful electrical energy. Taken at right angle the Magnetic Dipole provides 
an unlimited source of electrical energy. The writer recognized world wide 
for his knowledge and experience. See his Web Site at 

altenergy-pro.com . 


Gravity is a function of spin phenonm as observed in gravity separatation of 
liquids Whin spun milk and cream separates . Therefor relative specific gravity 
is function mass verses spin . Magnetic's and gravity are both spin related . 

In part spinning a top levitates when spun . Therefor spinning magnetic fields 
Are a functional motor source as in flying saucer's . 


ABSTRACT: Technology of New Energy: 


Developments in understanding of Electricity and Materials not 
previously available allows construction of Devices which collect 
energy from the Earth’s Ambient Electrical Background in large 
quantities. This Energy is naturally occurring, is environmentally 
benign and available everywhere. It’s available where ever and 
whenever required. New Devices use Resonate Magnetic Waves 
which replicate upon spinning the locally present electrons, 
providing multiple duplicate copies of the Energy Present. Each 
electron when spun yields both magnetic and electric waves in 
equal proportion. The electrical component is a closed system 
limited by Ohms Law. The magnetic component is an open 
system not limited and replicates multiple copies of the energy 
present. Special materials and recent development allow the 
magnetic energy to reproduce through resonance, unlimited 
duplicate copies, acquired from the ambient background. These 
Devices harvest the energy that has and is always present 
universally. Conventional methods consist of coils and magnets 
systems. Upon moving past each other, the magnetic flux field 
disturbs electrons which yield electricity, which is collected by the 
coils system, This is accomplished electronically with the new 
technology, with out moving parts and the energy is multiplied 
such that the Device becomes self sustaining once started. 

This Technology as previously presented World Wide will be 
shown at the the Conference. 


Dr. Smith 
К nergy- 
e-mail donsm1@earthlink.net 


Putting a stake throu through Heart thus removing the mental block put 
there by antique physics is required. Conditions where in this becomes 
necessary are none linearity , resonance and explosions of any sort. 
Combustibles of any sort such gasoline and atomic explosions are good 
examples where in more energy out than in, is obvious. You can add to 
that nonlinarty found in pulleys, hydraulics steam power and such, 
Magnetic resonance is highly obvious source for multiplying energy out. The 
sound system present in the piano demonstrates this very clearly. Energy 
amplification clearly present in the above demonstrates the silliness attested to 
by many Physicist . 

Ohmic resistance does not apply to magnetic resonance which travels 
unrestricted for great distances, therefor multitudes of electrons are disturbed, 
who's back spin translates from magnetic to usable electric energy. These 
same electrons have been around from the beginnings, undiminished and 
remain so until the end of time. 


ELECTRICAL ENERGY SYSTEMS PREFACE 


Useful Electrical Energy is obtained directly from electron spin induced by 
incoming magnetic waves or indirectly through mechanical exchange as in 
dynamo type devices. Simply put electron spin converts from magnetic to 
electrical energy and vice versa. Nature for free provides grand scale 
magnetic wave induction through out the universe. In Electrical Systems 
movement is at right angle to the direction of current movement. This 
explains the rotary movement of the Earth and other related Systems 

The rate of Spin for the Earth is known as well as the mass (5.98 X 

10 tothe 24 th. kg )* therefore the amount of Electrical Energy incoming 
which produces this action can be calculated. It can be easily be seen 
that the incoming magnetic wave energy is Vast and Continuous. As an 
aceretion mass, the Earth is an Energy Sink. getting it's energy from 
elsewhere, being Cosmic, Galactic and Solar. 


Conversion of incoming magnetic waves into electrical energy provides an 
unending, inexpensive and environmentally friendly source available to all. 
Cosmic and Galactic Energy is available twenty four hours per day. Large 
amounts of this Energy accumulates in the Earth's radiation belts. This Giant 
Energy Storage, when properly understood provides a major source of free 
unending electrical energy. One of My Inventions plugs into this vast 
energy source, 


A perverse Intentional Ignorance on the part of the Establishment prevents 
recognition of the importance of the Energy Systems herein. Any new system 
favorable towards the masses is considered as disruptive and therefore not 
allowed, Those who have the (Gold) Energy Rule (Golden rule ) Mandated 
Destruction of all Humanity is not a consideration.. 


‘This Presenter will remove some of the Fog placed with intent of 
preventing the recognition of this unending, environmentally clean electrical 
energy Source, present throughout the Universe. The Cost of Harvesting and 
Using this Free Energy is a function of Human Stupidity. 


* "Physics for Scientist and Engineers", Raymond A. Serway, Saunders 
College Publishing, Second Edition, page 288, Table 14.2 


RESONANCE CIRCUITS DEMO 

Used to demonstrate electromagnetic radiation 
between two L/C circuits - one a transmitter and 
the other a receiver. When the 1.5 volt power 
transmitter is pulsed, the radiated signal is 
picked up by the remote receiver Circuit which 
then lights up a 70 volt neon lamp. 

With this apparatus, the Student quickly 
understands some basic principles governing 
wireless communication, broadcasting, etc. 


8486 $49.95 


The SCIENCE SOURCE 
WALDOBORO, MAINE 04572 


(207) 832-6344 P.O. BOX 727 
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Transmitter Receiver 


Diagram of transmitter and receiver 
coils. 
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th, the Solar System is a speck of dust in the Galaxy and in 
peck of dust in the Universe (Cosmos). АП of these respectively represent vast 
ambient energy reservoirs. Awareness of the Sun opens doors into other energy sources. 
Electromagnetic Energy present everywhere throughout the Unive у 
catalytic activity, directly as in Solar Cells or indirectly as by mechanical means. When 
Resonate, Magnetic Waves (Faraday's Action at a Distance) allows Energy Activation 
Transfer to remote points of usage. Capture and use of this Energy is optional as to Method 
and therefore it's cost (Free Energy) is a function of Human Stupidity. 


Direct access is more desirable and technology transfer from Solar Cell type Device 
provides the Catalyst. Enormously high Ambient Energy Levels are not detected by 
instruments that use the. Ambient Background as a Reference Plane. A spoon full of water 
lifted from the Ocean does not define the Ocean. Incoming magnetic waves are reflected, 
Deflected or absorbed. Deflected Magnetic Waves spin electrons sideways producing useful 
Electrical Energy. Absorbed Wave Energy produces heat, therefore a hot interior for the 
Earth. In Electrical Systems physical movement is in the direction of current flow, frictional 


drag from inflow current defines gravity. Accretion masses resulting from Energy Sinks 


provides all solid entities with their respective gravitational effect. 


Increasing the tolerance level for Intellectual Awakening opens Doors of Reality. These 
doors blink into and out of existence and upon recognition benefit Mankind. Opening some 
of these Doors, presently seen through a deep fog is our purpose. Exploring Unrecognized 
Energy Sources, being a Part of the Ambient Background is another goal. Available 
Instruments do not use reference planes which allow recognition as we shall see, vast 
Energy Sources that totally surround and are available through Technology Transfer. They 
are inexpensive (Free), fully self renewable and environmentally benign. 


Incoming Magnetic Wave Energy with Faraday’s action at a distance will be looked at 
closely. Particle Physics will be left for the Astrophysics, Excited Electrons at point “A” 
the Sun (includes the Galaxy and Cosmos) do not travel to point “В” the Earth, however a 
corresponding action occurs at point "B". The Electrons being disturbed at the Central 
Power Plant in the same manner excite the Electrons at Your House, upon switching into an 
Earth grounding (known as Tipping the switch). Correspondingly there are Four Major 
Power Sources providing enormous amounts of Ambient Background Magnetic Wave 
Energy. They are The Cosmic, Galactic, Solar and Earth's Ambient Electromagnetic 
Backgrounds. The Earth's Electromagnetic Field comes from reflection, deflection and 
absorption asa result of action ata distance from the above. 


Prescription Physics mandates that the Earth's background is of little interest. When we 
have Considered the evidence herein, it will become obvious that Special Inlerest’s effort 


at keeping the People ignorant has until now largely succeeded. 


Information for the entire World is available regarding the Magnetic Flux Background of 
the Earth's Surface (United State's Geological Survey, Colorado, USA, Office), When 
examined and properly understood, these Maps yield important information regarding 
reflection, deflection and absorption of incoming Magnetic Waves, plus action at a 
distance. When properly understood, these Maps yield а very large Ambient 
Electromagnetic Energy Source. This is the Part of the Earth's Energy System that 
relates to the Bird on the High Voltage Line. When deflected, magnetic flux from 
electrons changes to electrical flux, providing the Motor System that spins / rotates ће 
Earth. Physical movement by electrical systems is from inflow current movement. What 
level of current movement is required to spin the Earth? The Earth's Mass is 5.98 
X 10 to the 24th. kg, Page 288, “Physics for Scientist & Engineers, 2 ed., Edited by 
Raymond A. Serway, Pub. Saunders, USA. From this Information the Watts of 
Electricity Required may be calculated! Absorbed microwave flux energy heats from 
the inside out, therefore a hot interior for the Earth. Water is strongly diamagnetic and 
ocean waves present оп windless days provide visible Proof of ће overhead incoming, 
magnetic flux. From above the Earth's weight and rate of spin allows the calculation of 
the amount of incoming ambient background energy required. As You can see it is not 
inconsequential as Prescription Physics mandates. 


Astrophysicist are concerned with charged particles that whiz by once every one hundred 
years, rather than Wave Phenomenon associated with action at a distance. This highly 
Active Wave Energy translates into Electrical Energy at point “В”. The Galaxy is alive 
With Energy, being billions of times greater than that of the Sun. Visible Light is a very 
tiny part of the Electromagnetic Energy Spectrum. Frequencies present in the Galaxy and 
Cosmos allows Radio Telescope photographs of their existence and magnitude. One 
such photograph at 408 MHz of the Electromagnetic Energy Spectrum is here 
presented. The Earth is а бпу speck of dust in this Enormous Ocean of Energy, near 
the left end of the Central High Energy Area. A second Radio Telescope photograph 
comparing the filtered images is presented. 


This Energy extends in all directions. Accretion and formation of Planets, Suns and 
Galaxies are results of energy sinks and variable sized black holes. Mass retains heat 
And is cooked from the inside out by the microwave back ground provided by the 
Universe. Flux movement into energy sinks provides the frictional force know as gravity. 
Spinning mass in the presence of incoming flux amplifies the gravitational effect. 


At present only Solar Energy is recognized. It is inconsistent, flaky and a very small 
Part of the Magnetic Wave Energy Present. Technology Transfer from Solar Power 
provides uncomplicated and inexpensive, direct access to the Other Greater Energy 
Sources. All Electromagnetic Energy harvesting methods include a Catalyst, a 
Collector and a Pump. Catalyst include sensitization through doping with certain 


elements, air and earth groundings. Collectors include temporary storage as in 
Capacitors, Coils and Transformers. The Pump System Includes induced movement 
onward to point of use. Conventional rotating coils and magnet systems activate 
electrons present, such that action at a distance can occur, therefore it is an energy 
activation pump. In Direct Access Systems such as Solar Cells, the same occurs 
without mechanical action. Direct access occurs when Magnetic Waves impact a 
catalyst, spinning the local electrons sideways, producing useful electrical energy. 


Indirect acquisition of electrical energy by mechanical means is wasteful, troublesome, 
expensive and degrades the environment. The dynamo is a combination collector and pump 
of energy which is collected from the Earth’s Ambient Energy Background, Generators do 
not make electricity, they collect it from the Ambient Background and foreword it, as 
in Faraday's action at a distance. Energy Conservation Laws related to the systems herein 
relate to gray areas and when understood are excluded because of existence of External 
forces, open and nonlinear systems a la Einstein. The Knowledge Base just viewed 
provides a Direct Understanding of the Requirements for Harvesting of unending, fully 
renewable, environmentally benign Sources of Electrical Energy. 


Magnetic Resonance Power System 
Suggestions for Construction 


This is the Basic Sonar Power System which permits submarines to see 
approximately 50 miles distance. What is not commonly known is that 
it works better at higher frequencies into the Gigahertz. Any Device that 
can radiate 50 miles plus is producing an enormous electromagnetic 
disturbance from a small input into a rod of magnetostrictive material, 
Disturbing the Earth’s Ambient Background plus the strong dipole being 
produced turns the magnetostrictive rod into a combination receiving 
antenna and a vastly superior output transformer. 


The Drawing is only the Key Unit. A power input. module and an 
output inverter circuit (diode bridge plus output transformer) is required. 
The metal core and wire size of the output transformer plus adjusting 
the Earth Grounding of the Load will determine the Amperage. 


The Ideal rod material is Terfenol-D ( check the internet ). However a 
1%" Dand 10" L cost over $5,000. Each. Less expensive alternates 
are obvious. In construction use PVC tubing with removable caps. 
Wind the coils on it and insert the experimental rod. Use magneto- 
strictive material only. 


When You get it right You. will have exactly what the Doctor ordered. 


Magnetic Resonance Power System for Water Systems 
Donald L Smith 
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Magnetostriction oscillators work by magnetic resonance in a rod of 
magnetostriction material“. This rod serves two purposes, It vibrates at 
frequency of resonance oscillation, and becomes the feedback transformer. 
Frequency is determined by items 4, 5, 6 and 8. The diameter, length and 
volume of the rod and output windings determines the output lem #2 
provides. feed back into the system. Negative magnetic character of 
item #8 plus the windings #2 in reaction to the magnetic flux field 
provided by #9, increases ( amplifies - magnifies ) the output. Magnetic 
бз i te counterpart of negative resistance. Resonate with 

negative magnetic resistance it pumps energy from the Earth's ambient 
background. Magnetic permeability is the ratio of flux density ( Earth's В. 
field ) to the magnetizing force ( H ) in oersteds. 


* Magnetostrictive materials are piezoelectric in character, have very 
high resistivity to electrical current flow. Examples are: 


2. Sendust ж 30,000 - 120,000 
3. Metgias : s E » 200000 

4. коп with ( 34% ) Cobalt à 13,000 

5. New Technology = * » 1,000000 


ELECTRICAL ENERGY SYSTEMS METHODS 


1, DIRECT - Faraday's Action ata Distance ftom incoming magnetic wave 
conversion to useful electrical energy. Includes Cosmic, 
Galactic, Solar and Magnets. Technology Transfer from 
Solar Cell Technology. 
2. INDIRECT-Electron Stimulation-Induced Electron Spin Systems 
Electron Avalanche Pumping Systems 
Primitive, Indirect Conversion from another form of energy. 
Coils and Magnet as in Dynamo Systems (Closed Systems ). 
Chemical Systems, Atomic, Pons & Fleischman and elc. 
Advanced , Direct Conversion, Magnetic Wave ( Open Systems ). 
Ambient Sources 
Air Core Coil Systems 
Gaseous Tube Systems 
Solid State Marx Generator Avalanche Type Systems. 
Leyden Bottle Capacitor Types inserted in Lakes and other. 


Magnet. Systems 

Electron Beam Antenna Systems 
3. TRANSFER MECHANISMS 

Solids-as in metal conductors 


Gaseous as in radio wave transmission, a form of ioni 
Sensitizing of Systems by use of Trace Doping with 

Radioactive elements, includes metal surfaces. 

Open Systems, none linear with external forces. Albert 

Einstein as a direct quote from his biography states that 


these are excluded from the conservation of energy laws. 
josed Systems Maxwellian Type Systems. Mathematics are 
predictable requiring deductive reasoning. Ohm's Law is King 
and Establishment Intellectuals being comfortable with this 
brand all else as a violation of the Laws of Nature by 
obtaining something for nothing. This is Dishonesty grand mal. 


AMBIENT ENERGY SOURCES 


RADIATION SYSTEM DIFFUSION METHOD MAGNETIC WAVE 


ENERGY 
t; Cosmic Ы Ultraviolet 
2. Galactic * Infrared 
3. Solar * Visible Light 
4. Earth a tt ee Earth's Electrical 
System 


* — Reflection, Deflection and Absorption 
** Faraday's action at a Distance from Magnetic Waves 
*** A Composite of from All the Above 


A deep fog pervades the entire Scientific Community with regards to the 
Significance of the Above Energy Sources. Magnetic Waves convert directly 
into Electrical Waves (useful electricity ). Two sides of the electromagnetic 
system are always present and never separate. Local electron spin provides 
(action at a distance ) the flip side of the incoming magnetic wave energy. 


Enormous amounts of incoming magnetic wave energy becomes a part of 
the Ambient Background and as such can not be measured directly. 
Reconstruction from indirect information allows us to establish actual energy 
levels present. Instruments provided by the Scientific Community measure 
only point "A" to "B", when both are ambient no potential energy is 
shown. This is the bird sitting on the million volt power line and sensing 
nothing approach. The Earth's actual ambient back ground has as it's Energy 
level multi Billions of Volts, which are conveniently and obliviously ignored 
by the scientific community, When properly understood this enormous, never 
ending source of environmentally friendly energy becomes available. 
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Electrical Energy System 


Don L. Smith, Energy Consultant 


At a meeting between J.P, Morgan, Edison and Tesla, Tesla proposed an 

Electrical Energy System which could be connected into directly, with out using 
a meter. Tesla's Idea of "Free Energy" was not compatible with their thinking. 
Courtesy of Morgan and Edison, from that day foreword, а complete and total 
bastardization of the Idea has been in progress. Agents for Morgan and Friend 
include the US, Patent Office and Academia Academiws bad habit of 

incestuous quoting of cach other eliminates them as a possibility in cleaning u 
the mess. This selective ignorance permeates through out the study of electricity, 


Many persons, otherwise as intellectuals, bave a total blackout and become 
jabbering idiots when " free energy” is mentioned. The term has been amended 
то say, "something which was never there is being harvested and that this 
violates the laws of physics". For the selectively ignorant this seems the way 
to run. Those who choose Morgan's drum beat, have severely limited the 
possibilities built into electricity. 


This paper will be an exercise in creative understanding, in placing updated 
knowledge at your disposal Whether it becomes a useful tool or is selectively 
ignored is your choice. 


Electrons are defined as the practical source of electrical and magnetic energy. 
The electron as a particle was postulated by professor J. Thompson in early 1900's. 
It is now universally accepted that, the electron exist and that it is the source of 
electricity. When the electron is agitated it produces magnetic and negative 
electrical energy. Physics as it exist, can not explain why the electron remains in 
tact and is not diminished by the energy it releases. This is a part of the built 
im ignorance provided by the Morgen and Edison Camp. 


А volts worth of electrons, when cycled yields a volts worth of electricity 

This can be repeated continuously forever and never deplete or diminish the 
electrons in question They simply retum to their air and, or earth source, 
waiting to do ће whole thing, again and again. Therefore, electrical energy 

is available, any and every where humans go. Persons who intercede for profi, 
Set the cost of electrical energy. Otherwise, all electrical energy is free, 
Morgan and Edison be dammed. 


Improving upon Professor Thompson's postulation, other obvious character further 
defines the electron. It has both magnetic and electrical emanation resulting ftom 
^ right and left hand spin. Since magnetic and amperage are one package this 
suggest, that electrons in a natural none ionic state exist as doublets, 

When pushed apart by agitation one spins and supplies electricity and the other 


spins and provides magnetic (amperage ) energy. When they reunite, we have 
Volts X Amperage = Watts. This Idea, until now, has been totally absent from 
the knowledge base. 


The times an electron is cycled sets the collective energy potential present 
The electrical equivalent of E = МС squared is E = ( Volts X Amperes ) X 
Cycles Per Second squared. Those who choose, are now free to head 

for the bushes and make their usual contribution to humanity, 


Prior to Tesla, there was a large group of persons in Europe, who were building 
resonate coil systems related to medical usage, Amperage was dangerous in their coil 
systems, The Tesla Coil is only the Voltage half of their coil system, as will be 
demonstrated herein, 


A short list of those active ( 1860-1880 onward ) in resonate high frequency coil systems. 
include the Curies, Roentgen, Ruhmkoff, Oudin, Hertz, Levassor, Dumont, D'Arsonval 
and many others 


Peugeot, Panhard-Levassor, Bolle, Renault and others had successful electric 
automobiles in production using A C. motors. Various electrically powered airships 
including. the Dirigible France were in service, 


D'Arsonval , Professor of Experimental Medicine at the College of France, 

invented the electrocardiograph, oscilloscope, amp and volt meters, thermography 
and numerous other medical applications of high frequency electricity. As early as 
1860, he was building high frequency coil systems, used in his experimental work. 


There is a strong connection between the work of Tesla and the above mentioned 


Electric vehicles of all sorts, dominated until the 1920's, when the electric starter 
motor made the intemal combustion engine practical, Prior to that, upon cranking, 

it frequently would break the owner's arm. At that point the use of batteries asa 
source of power was replaced by ой. 


The establishment's carpet has some rather large lumps under it. Coulomb's and Newton's 
inverse square law is politely ignored and it's opposite is allowed only the most abstract 
status. Without opposites we have no definition. 


The source value of a remote flux reading, requires the squaring of the distance, times 
the remote reading, to obtain the original value. The opposite of this, being the derivations 
relate to Energy equals Mass times the Velocity constant squared. The electrical 
equivalent, being Energy equal capacitance times voltage squared and Energy equals 
induction times amperes squared. Flux lines increase as the law of squares and then 
activate electrons (energy) not previously a part of the sum, The cumulative capacitance 
and inductance as the distal ends of a Tesla coil are approached, results in energy greater 
than the input being present, This Energy is real when properly understood, It ean be 
safely measured by magnetic Dux methods and electrostatic voltmeters, based on the 
inverse square law 


As seen above flux lines result both from Induction-henrys-amperage and 
cepacitance-coulombs-volts and define electrical energy, The non-linearity of this system 
does not obey оһлу$ law, which is replaced with impedance and reactance for alternating 
current systems, Impedance is the sum of the system resistance, which becomes zero 

at resonance. In a resonate induction systems, cycles per seconds increases, invokes a 
second round for the law of squares. 


The degree to which flux lines are present, disturbs an equal amount of electrons, 
upsetting ambient, resulting in useful electrical energy. The frequency at which the 
disturbance occurs, obeying the law of squares further accelerates away from ambient, 
increasing the useful energy available. Two square law entities, Sux density and frequency 
are envoked. Enter resonance which cancels the resistive effect, 


Only that electrical energy above or below ambient is useful, For the Central U.S, going 
east to west, ambient as approximated by electro-static voltmeters and flux methods is 
оп a solar quite day 200,000 volts, 


At night time ambient drops to about one half the daytime value. On a solar active days 
it may reach more than five times that of a quite day, Ambient background energy at the 
polar regions is approximately 500,000 volts on a solar quite day. The background varies 
as relates to the north-south component and the east-west continuum. 


This leaves us with an interesting problem. Electrons, when disturbed, first produce 
magnetic flux and then electrical flux when they spin back to their normal position. 
Therefore any electron movement produces above ambient energy, being over unity. 


1 ENERGY 1 N 


Current-amperes results from the unequol distribution 

of negativity ( electrons ). 

2. Electron spin causes electrical current and magnetic 
lines of force. 

3. Magnetic imbalance causes the gravitational effect. 

This is evidenced in electic motors by mogneto- 

gravitational displacement of mass, which causes 

the motor to rotate. 


ELECTRONS 
Electrical Flux 
Capacitance 
Volts 


Magnetic Flux 
Induction 
Amperes 


* Below 20,000 Hertz Per Second = Fields 
Greater thon 20,000 Hertz Per Second = Waves( Radio Freq) 


Derivation of Magnetic and Electrical Power 


lati 


1. Potential Power is present in a bar magnet os shown. 


BLOCH WALL (Space) 
C Area of Electron Spin Seperation ) 


More Negative leu oca 
4 A 
Domain has: Domain has: 
Left hand spin Right hand spin 
(= Source of Volts) (= Source of Amperes ) 


2. The Source of these Electrons being from the Solar Plasma, 
are none ionic and occupy all Free Space. They are 
commonly obtained from Earth and Air Groundings. They 
exist in Doublet Pairs, one being more negative than the other. 
The more negative one has a LeftHand Spin. The less 
negative one has a Right Hand Spin. 


3. Resonate Electrical Coil Systems ( Tesla) are Analogous to 
the System observed in the Bar Magnet (above ). The Bloch 
Wall Area is Located at the base of the L-2 Coil. The Left 
Spin portion ( Voltage Only) part of the Coil predominates. 
The fight hand spin portion (Magnetic-Amperage ) portion 
is mostly absent. 
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induced Electrical Energy System 


Collection and transfer of energy requires temporary storage, 
which occurs as capacitors and coils of a resonate circuit are 
cycled, off and on. The frequency at which the capacitors and 
coils are pumped determines the amount of electrical energy 
that moves onward. 


The amount of Energy transferred relates directly to the density of 
lines of flux present. The Kinetic Energy Formula is helpful in 
establishing the amount of energy present. This formula squares the 
velocity times mass. In the case of electrical energy, intensity of 
voltage and amperes times cycles per second replace velocity. 


Note the "acceleration" of the Voltage "Е" and Amperage "I", 
which increase as none linear, then obeys the Law of Squares. 


Each unit of increase causes a squaring of the бих lines present 
The amount of energy transfer caused by this increase in flux lines 
is demonstrated below. 


Flux 


s B EH 


One Volt Two Volts = Four 


In resonate air core coil energy transfer, the increase in flux lines 
present disturbes more electrons than previous, resulting in over 
unity energy being present and available. 


Energy stored, times the cycles per second, represents that being 
pumped by the system. Capacitors and inductors temporary 
store electrons. 


Capacitor formula: W= 5 X CE X CPS. 
W = energy in Joules (Watt Seconds ) 


C = capacitance in farads 
E - applied potential in volts squared 


Inductor ( Coil) formula: W= .5 X LI X CPS. 


w 
b 
1 


energy in Joules ( Watt Seconds ) 
inductance in henrys 
current in amperes squared 


бан 


Both one henry and one farad equal опе volt, The higher the 
cycles per second, including the squaring of the flux lines cause 
a large increase in the amount of energy being produced. 


The above combined with a resonate energy induction system 
( all electrons moving at the same time in the same direction ), 
make the next move into overunity practical. 


The dampning process of conventional electrical power 
generation has all the available electrons randomly bouncing. 
mostly canceling out each other. In this System, useful energy 
available is a very small percent of that present. 


In the resonate induction system a very high percent of the 

, energy present is useful. When resonate, (ohms-Impedence-Z ) 
becomes zero and all energy present is available, undegraded. 
Ohms is load or wasted energy and amperes is the rate of wasting. 


Using the previous information, now apply it to an air core coil. 
resonate transformer energy system. L-one and L-two coils 
are now present. L-one has a smaller number of turns and is 
several times the diameter of мо. Input from a 12 volt gelcel* 
source produces 8,000 volts with low ( wasted energy ) 
amperage into 4 tums of coil L-one. Each turn of L-one then 
acquires 2,000 volts of resonate potential, Each tum of L-two. 
is then exposed to the electric flux of 2,000 volts. Each tum at 
the bottom end of L-two acquires 2,000 volts. The flux lines are 
squared and are additive as the voltage and amperage 
progresses towards the top end of L-two's many turns. 


A huge amount of flux lines not previously present occur at the 
top end of L-two. These flux lines excite the electrons nearby 

in it’s earth and air and groundings. This high level of excitement 
above the ambient causes a large amount of electrons not 
previously a part of the energy present to become available. 
At this point overunity is present in large amounts. 


The bubble gum between the ears response to this is, lots of volts 
but no amperes. Please recall that amperage is wasted energy, 
and that until wasting occurs there are no amperes. 

А good way to demonstrate this is let the bubble gum crowd. 
put their hand on the high voltage end of the device while 
standing on wet ground ( a people zapper ). 


This overunity device produces energy at radio frequency, 
ranging into the megahertz range. This allows the device to be 
small in size, and produces large amounts of energy. 

A megawatt sized unit will sit comfortably on a breakfast table. 
This energy is changed to direct current and then to the 
desired working frequency. 


* Ahigh voltage laser module. 


Power Triangle 


1-t Power system L-2 Power System 
c B 
4 
A: Volts x Amperes (Available Power). 
B: Volts x Amperes x Time (Used Power). 


C: Volts x Amperes x Reactive (Resonate Power). 


1. Random movement of electrons in *А* and "8", mostly cancel 
ош each other. This dampening, or wasteful concept of energy. 
is a source of much pleasure for the establishment. 

2.°C* (Volt Amperes Reactive V.A.R. ), all electrons move in the same 
direction at the same time. Therefore, near unity energy output by 
resonate induction transfer, 

3. Resonate induction transfer from one isolation power system allows, 
other resonate induction systems to dupiicate the original source, 
which in no way diminishes the original source. Air core coils 
Cisolation-transformers) when a part of a functioning system 
Confirm this. A less perfect illustration would be, the number of 
radio devices running in no way diminishes the output source. 

4. Resonate induction transfer disturbs a large number of adjacent 
electrons, which were not a part of the original source, 
the pulsating-pumping effect then incorporates the newly available 
extra electrons into the ongoing energy generation source-systern. 
А near unity energy system of resonate air core coils and the extra 


acquired electron-energy source constitute оп over unity system. 


tri 


fere 


Useful Electrical Power is Generated when Electrons from Earth and Air 
Groundings are disturbed by the movernent of coils and magnets with 
reference to each other. The resulting electrical ond magnetic energy 
is then changed to joules [ watt seconds, Volts x Amps x Seconds 1, 
Each forward electron movement results in а magnetic impulse 

‘and each retur movement causes an electrical impulse. 

The compasite of the electrical energy impulses from these electrons 
yields useful energy [ Power]. 


Let the above electron movement be represented by a room full of 
ping pong balls randomly bouncing. Most of the energy present cancels 
out by random impacting, This is the Classic Under Unity approach to 
Electrical Power Generation, sanctioned by the Establishment. 


In the Electrical Energy Generation System here presented, the resonate 
Electrons are ой moving in the same direction at the same time. 

This allows Near Unity Electrical Power to Develop, This is the room temperature 
equivalent of super conductivity. 


The Energy System here presented consists of a properly adjusted and 
functional resonate air core coil tank. The Electrical Energy is stored 
in capacitors and magnetic energy in the coil system. 

From Maxwell and others, we know that electrical related energy hos 

‘on equal amount of magnetic energy associated with it.. 


* The formula which establishes the Useful Energy of the System :* 
Joules = [05 Cx Vs squared] x C.P.S. squared 
Joules [ Volts x Amperes x Seconds} Watt Seconds 
C = Capacitance in microforades 


У Potentialin Volts 
CPS. = Cycles per second 


Transfer of Electrical Power by Resonate Induction is a direct function 

of the squaring of the cycles per second. For example square 60 С.Р.5. 
‘and then square the radio frequency С.Р.5.% of the System here presented. 
Obviously One Million Cycles per Second transfers more energy than 

Sixty Cycles per second. The Sanctioned Method of Electrical Power 
Generation uses the 60 С.Р5. Method. Usage of the 60 C.P.S.. and 

the random scattering of the Electrons System assures the Establishment 

of it's desired Under Unity Goal. 


This random bouncing of the Electrons is the Ohms of Ohm's Law 
and is used to establish the rate of dissipation and or Load Í Work], 


In the Resonate Tank Induction Energy Transfer System here presented 
Impedance [ system resistance ] replaces the conventional ohm's usage. 
At Resonance impedance becomes Zero and the full force and effect 
of the Energy Transfer occurs. This is superconductor conditions at 

тоот temperature. At radio frequency the Electrons do not pass through 
the conductor as at lower frequencies. These Electrons encircle the 
conductor and are free of the conductor's resistance. 


Let the Establishments Power Generation System be "A" and the 
System here presented be "В". 


"A". Given 60C.PS, at 120 Volts using 10 microfarod Capacitor 
Joules = [ 0.5 x 000,010 x120squored] x C.P.S.'s squared 
| 120 x's 120 = 14,400, ] 
1,000,010 x 14,400. =.1441 


1.144 x 0.5 = 072] 
1.072 x 3,600 = 259.2] 


If using the Inventor's Resonate Induction System the Electrical Power 
available would then be 259.2 Joules [Watt Seconds |. Using the 
Establishment's method only permits less than 10 Watt Seconds of 
Useful Electrical Energy. 


Given One Milion Cycles per second ot 100,000. Volts, using 
a 10 microfarad Capacitor. 


Joules = | 0.5 x .000,010 x 100.000, squared ] x C.P.S.'s squared 


1 100,000 x 100,000. = 10,000,000,000. ] 
[.000,010 х 10,000,000,000. = 100,000] 
[ 100,000 x 0.5 = 50,0001 
1 50,000 x One Milion squared = ] 


The useful Electrical Energy available is greater than 50 Mega K-Joules 
[Watts] plus., Since the Resonate Electrons are nonimpacting, oll the 
Energy is available for direct usage. 


Benefits of the Inventor's System are summarized, 


1. Induction Energy transfer is enhanced by squaring 
of the cycles persecond by the System. 
2. Induction Energy transfer is enhanced by squaring 
the input voltage and amperage. 
3. The increase of the flux lines occurring from the above, disturbing 


mare electrons, causes more electrical energy to become 
available. 


4. Resonate Induction has oll the Electrons moving. 
unimpeded, resulting in superconductor conditions 
at room temperature. 

5. A smaller amount of energy is used to disturb a larger 
number of Electrons. Electrons not originally a port of 
the System then contribute their energy, resulting in 
с net gain in available usable power, 

6. The physical size of the System [ Device] is small. 
The Device describe in "B" sits comfortable on a 
breakfast table. 

7. A small energy source is used to start the device and 
remains fully charged at all times from the System . 


The лосі К 


1. Use of Logarithmic Scales on electrical measurement 
instruments. Linear measurement works fine where Ohm's 
Law applies ( direct current ). In altemating current ohms 
are replaced by impedence and the measurements 
become non linear. 


2. Infinite "©" at resonance confirms that voltage and amperage 
is squared, as in the kinetic energy formula. See the formulas 
of this report. 


3. Square waves are clipped infinite “Q's. 


4. Maxwell and others show that magnetic-inductance- 
amperage and electrical-capacitance-voltage are two sides 
of the same coin, Magnetic-inductance is directly 
equal to amperage. Both obey the Law of Squares, 
which has over unity built in. 


5. Magnetic and electrical flux are present in enormous amounts 
at the distal ends of an operating Tesla Coil. 


6. ignorance in how 1o measure and relate magnetic and 
electrical flux, is the chief weapon of the under unity gaggle. 


7. The Cumulative inductance and capacitance of the 
Tesla Coil grounds it's self out if not properly utilized. 
See this report for the temporary energy storage accessible, 
if properly managed. 


8. The Patent Office refers devices related to over unity to their 
metering group, which is a sure indication that they are 
aware and accept the logarithmic measuring devices. 


This is direct and absolute evidence that they accept the 
square law as relates to kinetic energy. This also indicates 
they are aware that over unity exist. Since their bureaucratic 
brain is improperly motivated they continue to badger 
inventors who are working in the over unity arena. Their level 
of intellectual dishonesty is sanctioned by, and is a real part 
of doing business with a govemment which prides it's self 

in being a hooliganistic bureaucracy. 
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An Answer to America's Eneray Deficit 


Donald L. Smith 
Energy Consultant 


Energy, eneray everywhere and not a Joule to Jounce. Conventional 
wisdom, when properly tuned will appreciate the nature of energy, as here 
presented. The basic unit of electricity (the electron) upon encountering a 
moving magnetic field (or wave) spins, giving off an electric impulse. When 
this impulse collapses, it spins back to it's natural position, giving off a 
magnetic impulse. Therefore, magnetic and electric are two sides of the 
same coin. When the magnetic side is pulsed, it yields electricity and 
conversely, pulsing of the electrical side yields a magnetic field. Moving one 
in relation to the other produces useful energy. When done consecutively, 
each cycle pushes (current) forward, while pulling electrons into the 
system...in much the same way as a water pump moves water. These 
electrons are obtained from Earth and air grounding. 


The word "electric" comes from the Latin word electron "amber". When 
rubbed, amber develops an electrical charge, which can be transferred to a 
dissimilar substance. During the seventeenth and eighteenth centuries, a 
great deal of attention was centered on this attribute of amber. Amber was 
used to differentiate the non-metals. Carbon-related substances and other 
non-metals, when subjected to friction, give up negative electrical charges. 
On the other hand, metals when subjected to friction, simply conduct the 
charge. Itis important to note approximately 70% of the Earth's exposed 
crustal portions (surface) consist of silicone related non-metals (electron 
donors) and become a direct source of electrical energy when properly 
agitated 


Useful electrical energy can be obtained by grounding into the Earth's 
non-metal crust and into it's atmosphere as a natural source of electrons. 
These electrons have accumulated from the solar plasma during the aging 
of the Earth for more than 4.5 billion years, at a rate exceeding 3.9 exajoules 
per year. This indicates that the Earth's electrical field contains in excess of 
17.6 X 10 to the 18th power of cumulative exajoules of energy, Опе 
Exajoule is the approximate energy equivalent of 125 million barrels of oil, 
The electrical energy in one display of lightning is approximately ten trillion 
joules. Each 24 hours, the land portions of Earth's surface yields in excess 
of 200.000 emissions, which involves more than 2,000 quadrillion watt 

1 


C.F. Gauss (1777-1855) and Н.С. Oersted (1777-1851) both were 
separately trying to define the Earth's electrical field with external influences 
removed. These external influences being solar quiet periods and being 
remote from the land's surface, The air electricity background which they 
measured varies with latitude. Their European measurements correspond 
to approximately the latitude of Washington. D.C. They were measuring 
magnetic field Пих as an indicator of negative electron energy active and 
present. A related family of measurement are now presented. Units of 
measure used to define flux fields include Gauss (one unit = 100,000 volts), 
Oersted (one unit = 50,000 volts), Tesla (one unit = 10,000 Gauss) and 
Gamma (one unit = 1/10,000 of a Gauss). Much confusion exists in 
electrical related publications about these units. As presented here they are 
correct with values taken from their original definitions. 


The entire surface of the Earth has been surveyed by aerial magneto- 
meter, in most cases using gamma or nano teslas. One gamma is the 
magnetic flux equivalent of 10 active volts of electricity. When the data is 
corrected for flight height it becomes obvious that there are numerous areas 
where the gamma readings exceed one trilion gammas. Lightning strikes 
from the ground up are in that energy range. With knowledge of these 
electron enriched areas, the quality of Earth grounding, becomes enhanced. 
The correction necessary for land surface data when acquired from aerial 
magnetometer maps (using Coulomb's law) requires that the remote 
distance be squared and then multiplied times the remote reading. As an 
example, the remote reading is 1,600 gammas and the flight height being 
1,000 feet. Take 1,000 X 1,000 = 1,000,000 X 1,600 gammas = 1.6 trillion 
gammas X 10 volts = 16 trillion volts equivalent for land surface data 
Present day methodology requires mechanical energy in exchange for 
electrica! energy. Once obtained, this energy is subject to Ohm's Law. 
Present Methodology obtains it's electrica! energy from it's non-metal and air 
groundings. 


This same energy can be obtained without the wasteful mechanical 
approach and at a much, much lower cost, Any required amount of 
electricity is available by resonate induction transfer from the Earth's 
magnetic and electrical fields. The major difference is in the functioning of 
Ohm's Law in relation to resonate circuits. In the resonate induction system 
here suggested, system resistance (Z) becomes zero at resonance. 


Therefore, volts and Amperes are equal (V.A.R.) until work (load) is 
introduced. 


Each cycling of this resonate induction system pulls in additional 
electrons from the Earth's electrical field, generating electrical energy in any 
required amount. In this system, a small amount of electrical energy is 
used to activate and pull into the system a much larger amount of energy. 


This electrical advantage corresponds to the pulley and lever of the 
mechanical world. The electrical system here presented is extremely 
efficient. Using present methodology as a basis for comparison, with it's 60 
Hz. per second system. The resonate induction system, cycling at 60 million 
limes per second produces one million times the energy produced by the 
present energy systems. A single small size unit ofthe resonate induction 
system has more usable electrical output than a major conventional unit. 
The radio frequency energy here produced is easily changed to direct 
current, then to the present 60 Hz. per second system in preparation for 
commercial usage. 


“Patent Pending # 08/100,074, Electrical Energy Generating System, 
4 February, 1992. 


Definitions: Joule is one watt for one second 
One watt is one volt ampere 
УА. is Volt Amperes Reactive 


Additional 

Reading: Electricity and Magnetism 
By В... Bleany and B. Bleany 
Oxford University Press 1991 
LS.B.N. 0-19-851172-8 


Engineering Electromagnetics 
By W. H. Hayt, Jr. 
McGraw-Hill 1989 

1.$.В.М. 0-07-027406-1 


Continued: 


Energy Methods in Electromagnetism 
By P. Hammond 

Oxford University Press 1986 
1,5.В.М. 0-19-859368-6 


Energy in Electromagnetism 

By Н. б. Booker 

Institution of Electrical Engineers 
by Peter Peregrinus Ltd. 1982 
1.5.В.М. 0-906048-59-1 


The American Radio Relay League Handbook for 1992 and 
1993, 69th and 70th editions. 

Published by The American Radio Relay League. (For V.AR. 
information) 

LS.B.N. 0-87259-169-7 


Electron Paramagnetic Resonance, Techniques & Applications 
By R. S. Alger, U. S. Naval Radiological Defense Laboratory, 
San Francisco, California. 

Pub. Interscience Lib. Congress #67-20255 


Geomagnetic Diagnosis of the Magnetosphere 
By A. Nishida, University of Tokyo 1978 

Pub: Springer-Verlag 

1.5.В.М. 0-387-08297-2 


Energy and The Missing Resource 

By 1. Dostrovsky 

Pub: Cambridge University Press 1988 
1.5.В.М. 0-521-26592-4 


High Voltage Measurement Techniques 
By A. Schwab, M.LT., 1971 
1$.В.М. 0-262-19096 


Continued: 


Environmental Magnetism 

By R. Thompson & F. Oldfield 
Pub: Allen & Unwin, London 1986 
LS.B.N. 0-04-538003-1 


Geoelectromagnetic Investigation of the Earth's Crust and 
Mantle. 

Translated from Russian, By І. |, Rokityansky, 

Institute of Geophysics, Kiev, U.S.S.R. 

Pub: Springer-Verlag 1982. 

1.5.В.М. 3-540-10630-8 


Electron Paramagnetic Resonace of Transition lons 
By A. Abragam and B. Bleaney 
Dover Publications, New York, М.Ү. 1986 


The Electromagnetic Field 
By A. Shadowitz 
Dover Publications, New York, N.Y, Date? 


Geomagnetism, Several Volumes, Pub. Periodically 
By J.A. Jacobs, Institute of Earth Studies, Dyfed, U.K. 
Pub: Academic Press 1989-1990's. 


Geomagnetism 
By S. Chapman and J. Bartels, 3 Volumes 
Oxford University Press, 1940 


Physics of Geomagnetic Phenomena, Several Volumes. 

By S. Matsushita and W. H. Campbell 

National Center for Atmospheric Research, Boulder, Colorado 
Library of Congress #67-23168 

Pub: Academic Press, 1967 


Continued: 


Physics Problems and How to Solve Them 

By C. E. Bennett, Professor Emneritus of Physics, 
University of Main (Particularly the sections on Electricity and 
Magnetism, and Units of Measure). 

Pub: Harper & Row Date? 

I.S.B.N. 0-06-460203-6 


Units and Standards for Electromagnetics 

By P. Vigoureux, National Physical Laboratory 
Pub: Springer-Verlag 1971 

L.S.B.N. 0-387-91077-8 


Surveyor's Guide to Electromagnetic Distance 
Measurement, Edited by J. J. Saastamoinen, Canada 
Pub: University of Toronto Press Date? 


Electromagnetic Distance Measurement 
By C. D. Burnside 

Pub: Granada, London 1971 

1.5.В.М№. 0-258-96793-5 


Der Magnetische Kreis "The Magnetic Circuit" 
By Von Heinz Rieger of Siemens AG. 1970 
Berlin and Munchen, Germany 

LS.B.N. 3-8009-4719-6 


Electronic Modeling of Power Electronic Converters 
By J. A. Ferreira 

Pub: Kluwer Academic 1989 

33 AH Dordrecht, The Netherlands 

LS.B.N. 0-7923-9034-2 


tuf, 14104 OL „У, 1104 WONJ 
73AVH| LON оа $N031233] ',g, 19104 1Y 435 5,1] $31V21 743) 1343] 
1OVdM[-OVIIN3lOd JHL АТН) “SWILSAS AUNT 721819373 ƏNILYNYILIY м] 


1naing 
580312313 
„№, WOU A9N3N3 LNAN] азәуан] -032ndN] -035 "nd 200 
ınan) 
0 ETE] x 0 
5N0312313 g v 

їнї ıwıod 

HOLTMS 

ID) 

np - 449 

1N3H80) 498383 LIVU] 
580812313 ( азіоуанр ) 38794 sTWg 1931$ 
WO11200N AE N34SNVH| ADN3NJ 1491812373 SMISNIAS AT 8345NVM] AON3NÀ 


волку взз$нүн| онзи IOVdW] SNIIVHNIJIN 


E.E.S. Il, BACKGROUND INFORMATION & CONCEPT 


With alternating electrical current, electrons do not move from point "A" to point 
"B" as commonly envisioned! Electrical potential (oscillating electrons) at point "A" 
results in harmonic electron activity at point "B", when the grounding switch 
(circuit) is closed. That is to say, point "B" supplies it's own electrons and mirrors. 
the activity of point "А". Impulsing (turbulence) by magnetic induction causes 
electrons to be pulled inta the system, which then oscillates. When the magnetic 
field collapses (becomes absent) the electrical potential retums to it's natural 
background. 


Several major flaws are present in the conventional 60 Hertz's per second method 
of electrical power generation and it's iron core transformer system. This system 
is handcuffed by the inverse relationship of volts to amperes. This represents 
a stodgy inflexible inheritance, courtesy of Mr. Т.А. Edison and his concept of 
electrical power generation 


Nikola Tesla stood, almost alone, against Edison and managed to prevail with his 
alternating current system. Without the alternating current system, electronic. 
things in the modern sense would not exist. 


This report will be concerned with some of the extensions and benefits of the 
alternating current electrical system. This study will limit it's scope to air 
core coil transformers at radio frequency and upward. The electrical 
power produced by this method is inverted to direct current and then to 
alternating current as required for popular usage. There are several 
important advantages of this system over conventional power generation 


Start with two coils (separate-apart), one being a reactor coil (L-1) and a second 

coil (L-2), being the reactant coil. Magnetic field fluxing (off-on of the electrical 
source) causes inductive reactance of L-1 which replicates by induction in L-2. 
Pulsing of the magnetic field (from L-1) in the presence of L-2, generates. 

electrical potential, For example, should the L-1 coil have ten turns, with an imposed 
A.C. potential of 1,200 volts. This results in each turn of L-1 acquiring 120 volts of 
potential. This induced magnetic field, then replicates itself in each turn of the L-2 
Coil, The L-2 coil may have one or many hundreds of turns. Modern encapsulation 
techniques makes high frequency and high energy controllable. 


Let's take another important step in this air core transformer process. For purpose of 
discussion, let the value of inductive reactance at 60 Hertz's per second equal one. 
Each time the Hz's, are doubled, the effectiveness of induction is squared. At about 
20,000 Hz., when radio frequency is achieved, the electrons begin spinning 
free, outside of the inductor. They become increasingly free of the inverse 
relationship of уой-атрегоз. From this point on, they replicate by the inductive 


process as VAR... That is to say, volts and amperes are equal, until resistance 
(work) is introduced. 

Therefore, additional, not previously available electrons become incorporated 
for a very large net gain in potential. This gain is real! 


The quality of the grounding system determines the effectiveness of this method of 
producing electricity, A handy reference to locate the negative grounding areas for 
power generation can be found in the Aeromagnetic Map Studies of the US. 
Geological Survey. They provide an excellent method for locating the best sites for 
optimum negative grounding areas. 


When this method is combined with the induction coil system, already described, it 


provides an electrical power generating system millions of limes more efficient than 
any known conventional method. 


This new system (E.E.S. II) is uncomplicated, small in physical size and inexpensive 
to build. Technology required already exists. Maintenance is near zero, as there 
are no moving parts, Once operating, this system could last forever, 


‘Small mobile E.E.S. II units are presently available as replacements for the batteries 
used in electric automobiles, Larger E.E.S. Il units can be provided as а 
replacement source of power for hotels, office buildings, subdivisions, electric trains, 
manufacturing, heavy equipment, ships, and; generally speaking; in any present 
day application of electrical power. 


Earth Electrical System Il, Modular Units 


The system consists of three separate modules. Reverse engineering is used in 
matching the modules to the desired usage. 


HIGH VOLTAGE INDUCTION TRANSFORMER MODULE: 
1. Preferably an off-the-shelf-unit similar to a TV flyback and/or automobile 
ignition type related coil (transformer) 
2. Ratio of input to output may be from less than 1/100 to greater than 1/1,000. 
A voltage tripler may then be used 
3. A connection allowing the high voltage output to pass onward through the 
induction coil L-1 and then to it's grounding. 


АМ AIR CORE INDUCTION COIL TRANSFORMER MODULE: 

1. Two coils, the reactor coil L-1 and the reactant сой L-2. L-1 has a high 

voltage radio frequency capacitor between it and it's grounding. 

2. Input into the L-1 inductor is divided by the number of tums therein. The 
magnetic flux field provided from each turn of L-1 replicates itself as an 
electrical potential in each turn of L-2, 

3. L-2 may have one tum or many hundreds of turns, The net gain depends 
upon the number of tums in L-2. Output from L-2 is in VAR. With this type 

of output, volts and amperes are the same until work(resistivity) is 
introduced 


THE INVERTER MODULE: 
4. Inverts to direct current (D.C.) 
2. Inverts to alternating current (A.C.), as desired. 
3. Provides customized output of electrical power ready for designated usage. 
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Speech presented the evening of 23 July, 1994 at the 
International Tesla Society Convention at Colorado Springs, Colorado 


DONALD L. SMITH 
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ELECTRICAL ENERGY REFERENCE POINTS 
Electrical Energy Generating System 
Patent Pending # 08/100,074, 2/4/92 


The word "electric" comes from the Latin word electron "amber". 
When rubbed, amber develops an electrical charge, which can be 
transfered to a dissimilar substance. During the seventeenth and 
eighteenth centuries, a great deal of attention was centered on this 
attribute of amber. Amber was used to different the none-metals. 
Carbon-related substances and other none-metals, when subjected 
to friction, give up negative electrical charges. On the other hand, 
metals when subjected to friction, simply conduct the charge. 

It is important to note that approximately 70% of the Earth's exposed 
crustal portions ( surface ) consist of silicone related none-metals 

( electron doners ) and therefore becomes a direct source of electrical 
energy when properly agitated. 


Useful electrical energy is obtained by grounding into the Earth's 
none-metal crust and into it's atmosphere as a natural source of 
electrons. These electrons have accumulated from the solar plasma 
during the aging of the Earth for more than 4.5 billion years, at 
а rate exceeding 3.9 exajoules per year. This indicates that the Earth's 
electrical field contains in excess of 17.6 X 10 to the 18 th power of 
cummulative exajoules of energy. One Exajoule is the approximate 
energy equivalent of 125 million barrels of oil. The electrical energy 
in one display of lightning is approximately ten trillion joules. 
Each 24 hours, the land portions of the Earth's surface yields 
in excess of 200,000 emissions, which involves more than 2,000 
quadrillion watt seconds of active energy on display. 
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ELECTRICAL ENERGY REFERENCE POINTS (Continued) 


This physical phenomenon indicates the Earth's crust is an unending 
‘source of electrical energy. The surface area involved is a very small 
portion of the Earth's crust. 


J.C. Maxwell (1891) suggested an active electron field gives rise to an 
associated magnetic field. Therefore, both are present with pulsating 
current. Early studies, involving observation of compass needles by 
microscopy, revealed that the needle vibrates as with alternating current. 
More recent studies by A. Nishida and others, confirm alternating current 
is common in the Earth's crust. 


C.F. Gauss (1777-1855) and H.C. Oersted (1777-1851), both were 
separately trying to define the Earth's electrical field with external 
influences removed. These external influences being solar quite periods 
and being remote from the land's surface. The air electricity background 
which which they measured varies with latitude. Their European 
measurements correspod to approximately the latitude of 

Wasington, D.C. They were measuring magnetic field flux as an 
indicator of negative electron energy active and present. 


A related family of measurement is now presented. Units of measure 
used to define flux fields include Gauss (one unit = 100,000 volts), 
Oersted (one unit = 50,000 volts), Tesla (one ш 0,000 Gauss) 

and Gamma (one unit = 1/10,000 th of a Gauss). Much confusion exist in 
electrical related publications about these units. As presented here they 
are correct with values taken from their original definitions. 


The entire surface of the Earth has been surveyed by aerial 
magnetometer, in most cases using gamma or nano teslas. One 
gamma is the magnetic flux equivalent of 10 active volts of electricity. 
When this data is corrected for fleight height it becomes obvious 

that there are numerous areas where the gamma readings exceed one 
trillion gammas. Lightning strikes from the ground up are in that energy 
range. With knowledge of these electron enriched areas, the quality 

of Earth grounding, becomes enhanced. 
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ELECTRICAL ENERGY REFERENCE POINTS (Continued) 
The correction necessary for land surface data when acquired from 
aerial magnetometer maps (using the inverse square law) requires 
that the remote distance be squared and then multiplied times the 
remote reading. As an example, the reading is 1,600 gammas and the 
flight height being 1,000 feet. Take 1,000 X 1,000 = 1,000,000 X 
1,600 gammas = 1.6 trillion gammas X 10 volts = 16 trillion volts 
equivalent for land surface data 
INSERT AND DISCUSS, Aerial Magnetometer Map GP-948 
East-Central United States 
Present day methodology requires mechanical energy in exchange for 
electrical energy. Any required amount of electricity is available by 
resonate induction transfer from the Earth's magnetic and electrical 
fields. Each cycling of this resonate induction system pulls in additional 
electrons , generating energy in any required amount. A small amount of 
electrical energy is used to activate and pull into the system a much 
larger amount of energy. 


ENERGY VERSES MASS. 
INSERT AND DISCUSS ELECTRICAL ENERGY 


Steady State Unsteady State 
Static "Pre-Energy " Kinetic "Energy" 
Mass attracts Mass, Gravity Expanding, Magnetic Energy 
Dominates Dominates 
Electrons moving apart 
Pressure decreasing 


Cooling effect dominates 
Less scattering of Energy 
Negative resistance 


Contraction, Electrical Energy 

Dominates 
Electrons moving together 

Pressure increasing 
Heating effect dominates 
Scattering of Energy 
Positive resistance 
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Functions of active Electrons 

Electrons become active when placed inside the critical distance 
allowed by their negativity 
Active Electrons provide: 

1. Electricity 

2, Magnetics 

3. Gravitational thrust as in Electric Motors 

4. The source of Visible Light 

5. It's charge is Negative 


They move іп a closed loop as seen in the Icon for infinity, not in 
a circle as shown in many books. 

One half of the loop consist of a magnetic impulse and the return 
half consist of the electrical impulse. This is seen as the classic 
sine wave of alternating electrical energy. 


A flash of light occures when two electrons suddenly find they are 
too close to gather. Daylight results from the impengement of 
Electrons in the Earth’s atmosphere with the Electrons of the Solar 
Plasma, 


My Concept of the Forces of Nature differs from the conventional, 
It consist of a weak and a strong force, each being additionally 
composed of electrical, magnetic and gravitational ( field: waves ) 
Any two of the three constitute the third member, Gravity "B" of the 
weak force competes with humans on a daily basis. Gravity "A" of 
the strong force is the force that holds the Solar System and the 
Universe in place. Energy from the Electrons represent the weak 
force. Energy inside the Atom represents the strong force "A". 
Controlled resonate induction of any two of the three, changes into 
the third and is the motor that runs the Universe. We see this in 
the electrically induced magnetic thrust against gravity in electric 
motors. 
Weak force is required to dislodge electrons and strong force ( atomic ) 
to dislodge protons. 
Unless dislodged, these particles are of little value in producing 
Conventional Electrical Energy. 
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Functions of active Electrons ( Continued ) 


INSERT AND DISCUSS: 
^. Electrical Energy with Associated Phenomena 
2. Energy Acquired by Magnetic and Electrical Impusing 
3. Electrical Energy 


Therefore, in conventional electrical energy production, the particle of 
importance is the negative electron. Electrons have a "grudging" 
relationship with other electrons. They like each other, especially 

at arms. length. Like potentials repel each other and unlike 

potentials attract. To demonstrate this, take two batteries of the 
same type, but of a different charge level ( unequal potentials ). 

Put the plus and minus ends facing the same direction. Then 

with a volt meter, measure the electrical potential between the 

two negative ends and then the two positive ends. It is obvious 

that the " more negative " moves to the “less negative", is the 
correct concept for electrical energy generation. Electrical Energy flow 
consist of a higher concentration of electrons moving to an area 

of lesser concentration. 


OHM'S LAW WITH CORRECTIONS: 


A major obstruction in reference to the correct function of electrical 
energy is the establishment's incorrect interpretation of Ohm's 
Law, The corrected version is: 


Volts = Energy Available ( Potential ) 
Ohm = Scattering, dissipation of Energy ( Load) 
Ampere = the rate of, dissipation / scattering of energy 


itis important to note that Ohm and Ampere are after the fact, 
and are not decisive except for the dissipation factor. High Voltage 
at low amperage simply means that the High Voltage is still intact 
for future usage. In no way is the potential diminished by 
low amperage. 
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EXAMPLES OF OVERUNITY 


Dominos did not exist in England when the Laws of Conservation 
were originally put in place. Otherwise they might have been 

very different. For example let us take a long row of upright dominos, 
(many thousands ) and flip number one. The Energy required to 

flip # 1 must now be added with that of thousands more in order 

to have a correct assessment. 


The Electron it's self is an excellent example of overunity. The 
electron provides various forms of energy continuously throughout 
eternity and is in no way dimenished. It simply cycles through 
the system and is available thereafter. 


In Electrical Systems, Electrons active at point "A" are not the same 
Electrons active at point "В". That is to say, the Electrons activated 
atthe Central Electrical Energy Station are not the ones used at 

your house. When you ground your system by flipping the wall switch, 
you use your own electrons. In closed energy systems, electrons 
communicate with and and replicate the activity of the overbalanced 
potential, when provided with Earth and or Air Groundings. 


The number of Radios and Televisions running at any one time 
do not diminish, in any way the electrical output of the source 
station. 


For example, let now use use an Air Coil Resonate Induction System 
for the purpose of flipping some electrons. 
The flipping device ( reactor L-1 Coil ) is pulsed which then provides 
a resonate induction pulse, in tum this flips the electrons present 
at the ( reactant L-2 ) Coil. The energy input in L-1 is devided by 
the number of turns present. The induced magnetic pulsing in turn 
flipps the electrons in each turn of L-2. If more turns are present 
in L-2 than L-1, there is a net gain in the Energy present, as 
demonstrated by the dominos above. The farads and henrys of 
the resonate system provide the resonate frequency when pulsed 
by an external energy system. A system shunt in the resonate 
circuit sets the containment level for energy potential 
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EXAMPLES OF OVERUNITY ( Continued ) 


The Induction Process it's self provides an excellent example of 
overunity. When comparing rate of induction the cycles per second 
must be squared and then compared to the square of the second 
System. Let's then compare the 60 c.p.s. System with my 220 Mhz. 
Device. Energy produced at radio frequency has several major 
advantages over the conventional system. Ohm's Law when applied 
to the resonate air core radio frequency system is not functional. 


For example: When resonate the following is true. 
EXPECTED RESULTS 


Energy Potential as Volts 


= Rate of Dissipation 


Dissipation 


ACTUAL RESULTS 
Super Conducter Conditions take over 
Energy Potential as Volts 


( Dissipation ) 


= ( Rate of Dissipation ) * 


+ OHMS / DISSIPATION, IN AIR COIL RESONATE INDUCTION 
SYSTEMS, RESISTIVITY BECOMES ZERO AT RESONANCE 


This is named the V.A.R. ( Volt Amperes Reactive ) System. 


When compared to the Conventional Under Unity iron core 
transformer system, the results are over unity. 


Itis strange that mechanical advantage as in pulleys, gears, levers 
and others which correspond to the electrical advantage above 
mentioned are not considered over-unity devices. 
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EXAMPLES OF OVERUNITY DEVICES (Continued ) 


Let us take a closer look at resonate induction, As an example, let 
a room full of ping pong balls randomly bouncing at a high speed 
represent the Conventional method of underunity energy generation. 


Suppose that by resonate induction the balls all move in the same 
direction at the same time. When this occures a huge amount of 
energy not previously available is present. The resonate air core 
coil system lines up the electrons in such a manor that the energy 
factor is near 100 % , not 2 and 3 % as in Conventional underunity 
devices sanction by the establishment. 


Some other devices where overunity is common would be resonate 
induction circuits present in conventional radio tubes ( high plate 
voltage ), negative feedback systems found in Op-Amps and 
possibly others. 


SUMMARY 


Useful electrical energy is achieved when the electron density at point 
"A" becomes greater than at point "B", ( being the more negative. 
moving to the less negative concept ). Coils moving through a 
magnetic field or vice versa causes this imbalance. 


The mind set of the professional electrical engineer is restricted to 
none-resonate and iron core coil resonate systems. Ohm's Law when 
applied to resonate air core Induction systems, becomes, system 
resistivity (impedence, Z ). "Z" at resonance becomes zero. Therefore, 
in this system, volts and amperes are equal until load ( resistivity ) 

is introduced. This is called the Volt Ampere Reactive ( V.A.R.) 
System. With impedence being zero, the System grounding is coupled 
directly into the Earth's immense electrical potential. 


Efficency of induction relates to the square of the cycles per second 
Compare the ratio of the conventional 60 с.р.з. System and the 220 
million plus cycles of my Earth Electrical System II. 
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SUMMARY (Continued) 


Electrons which cycle through this system, after being used, are 
retumed in tact to their former state for future usage. 


Electron spin causes electrical current and magnetic lines of force. 


The effect of current results from the unequal distribution 
of negativity ( electrons ). 


Magnetic imbalance causes the gravitational effect. This is evidenced 
in electric motors by magnet-gravitational displacement of mass 
which causes the motor to rotate, 

The System is an extension of present technology 

The System and it's source utilizes magnetometer studies. 


This System ( Earth Electrical System Il, E.E.S. И) utilizes a fully 
renewable energy source. 


This System utilizes a non-poluting energy source. 
This System utilizes an universally available energy source. 


Endorsement and Certification of The System can be anticipated 
by States with pollution problems. 
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AIR CORE INDUCTION COIL 
BUILDERS GUIDE 


DONALD L. SMITH 
Energy Consultant 


1. Decide frequency. Considerations are: (economy of size) 

а, Use radio frequency upward ( above 20,000 Hz's). 

b. Use natural frequency ( coils have both capacitance and inductance), 
that is match the wire length of the wire in the coil to the desired 
frequency. 

C. Wire length is either one quarter, one half or full wave length. 

d. obtain wire length ( in feet ) use the following: If using one quarter 
wave length divide 247 by the desired frequency (megahertz range 
is desirable). If using one half wave length divide 494 by the desired 
frequency. If using full wave length divide 998 by the desired 
frequency. 


2, Decide number of turns, ratio of increase in number of tums sets the function. 
In the case of L-1 coil each tum divides the input voltage by the number of turns. 
In the case of L-2 the resulting voltage by division from L-1 is induced into each 
turn of L-2, resulting in an additive process, For example if the input into L-1 from 
а high voltage, low amperage module is 2,400 volts, L-1, for example has 10 
turns. Then each turn of L-1 will have 240 volts of magnetic induction which 
transfers 240 volts of electricity to each tum of L-2. L-2 may be one turn or 
mary, such as 100 to 500 plus turns. At 100 turns, 24,000 volts is produced 
At 500 turns, 120,000 volts is produced, 


3. Decide the height and diameter of the coil system, The larger the diameter of the 
coil, the fewer number of turns required, and shorter (lowering of) in height. In the 
case of L-2 this results in lowering the amplification of the induced voltage from 
L1. 


4. For example, 24.7 MHz is the desired frequency output from L-2. One quarter 
wave length would be 247 divided by 24.7 equals 10 feet of wire, The number 
of turns will be the amplification factor. The coil may be wound on standard size 
РУ.С. or purchased from a supplier. The supplier is normally а ham radio supply 
source. Once the length is determined and the number of turns decided, move 
the next step. For example let each turn of L-1 have 24 volts and desired output 
of L-2 being 640 volts. Therefore L-2 needs 28 67 turns. It has been determined 
that the wire length for one quarter wave length is 10 feet. The number of inches 
in 10 feet is 120. Using Chart "A" supplied look for next higher number of tums 
showing (being between 20 and 30 turns with a 2" diameter coll). This tells us 


to use a 2" coil. If ready made as in the case of Barker and Williamson, 10 Canal 
Street, Bristol, Penna., 215-788-5581, they come in standard sizes of 4, 6 and 10 
turns per inch. For higher "Q" use wider spacing of the turns. These coils come 

in a ready made length of 10 inches. Select from the coil 30 turns and put input. 
clamps on the base of the coil and at 30 tums, For exact determination of the 
correct position of the output clamp, use an externally grounded voltage probe. 
The node of maximum intensity, being the natural resonate point Off the shelf 
multimeters are not radio frequency responsive. The easiest way to accomplish 
the above is to get from the hardware store or Radio Shack a voltage detector 
having a neon bulb system (Radio Shack Cat. No. 272-1100b, NE2-Neon Lamps) 
will work. With your hand as a ground, move the wire extension of the neon 

lamp along the coil surface until bulb is brightest. 

This is the desired point of resonance and connection. 


5, The input power now needs consideration. A 2,400 H.V. module has been 
previously selected. This module can be made from a diode bridge or any 
combination of voltage amplifiers. The one used here is an off-the-shelf type, 
similar to those used for laser technology. 


6. Construction of the input L-1 coil. For purposes already determined there 
will be 10 tums, Length of the wire here is not critical, Since L-2 is 2" in 
diameter, the next off-the-shelf larger may be used for L-1. Use a 3" diameter 
ff the shelf coil having 10 tums to the inch. Remove (cut) a 10 tum portion 
from the larger coil. Use a L.C.R. meter and get the natural farads and 
henry's reading from L-2. Now do the same for L-1. It will be necessary 
to put a capacitor for matching L-1 to L-2 across the voltage input of L-1- 
Also a spark gap in parallel is required on the retum voltage from 1-1. 

A tunable capacitor of the pad type for L-1 is desirable. 


7. L-2 can be further enhance by having an Earth grounding from the base of 
the coil. The maximum voltage output will be between the base and top of L-2. 
Lesser voltage can be obtained at intermediate points from L-2. 

SUPPLY SOURCES 
1. HAM RADIO SUPPLY STORES 
2. COILS, AIR INDUCTOR IN HOUSTON 


BAKER AND WILLIAMSON (READY MADE), BRISTOL, PENNA. 
ALSO R.F. DUMMY LOADS AND WATTMETERS. 
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ELECTRICAL PRINCIPLES, TERMINOLOGY & SAFETY‏ 


The use of electricity is so common place that most people assume that ic will always be 
available on demand, To fully realize the dependence upon electricity, survey the ways 
electricity is being used each day in the home and on the farm and ranch. Electricity is doing 
more to increase work efficiency and promote enjoyable living than any other single factor. The 


use of electricity has grown to the extent that an increasing portion of the home or business 
budget is used in paying for this source of energy. 


. Defiaition of Electricity 


Electri 
p 


ity can be defined in several ways. The layman defines electricity as a source of 
gy that сал be converted to light, heat, or power. Electrical engineers define elec 

as а movement of electrons caused by electrical pressure or voltage. The amount of ener 
produced depends on the number of electrons in motion. 


2. The Manufacture and Distri 


ution of Electricity 


Electricity is produced from generators that are run by water, steam, or 
engines, M water is used as a source of power to ti 
hydroelectric generation, There are 
have been built across large streams. 


ternal combustion 
generators, it is referred to as 
3 number of this type located in areas where huge dams 


Steam is used as a source of power for generating much of today’s electricity. 
heated to a high temperature, and the steam pressure is used to turn turbines which 


electricity. These are referred to as thermal-powered generators, Fuels used to he 
water ate coal, natural gas, and/or fuel oil. 


Generators at the power plant generate from 13,800 to 22,000 volts of electricity. From the 
power plant, electricity is carried to a step-up substation which, through the use of 
transformers, increases the voltage from 69,000 to 750,000 volts, This increase in voltage is 
necessary for the efficient transmission of electricity aver long distances. From the step-up 
substation, the electricity is carried on transmission lines to a step-down substation which 
reduces the voltage to 7,200 to 14,000 volts for distribution to rural and city areas. 


TRANSMISSION LINE ^R. 


13222000 VOLTS 
нали 221. 
STEP-UP SUBSTATION 


Water is 


POWER PLANT 
RURAL DISTRIBUTION LINE 


7200 pF" a 


Transformers at the business or residence reduce the voltage to 120 or 240 volts to the meter 
of the customer. 


120-240 V. SERVICE SERVICE 


7,200-14,000 
vous 


HOUR METER. 


TO GROUND 


Common Electrical Terms 


In order to work safely and efficiently with electricity and have the ability to converte on 
the subject, the following terms should be understood: 


Ampere (Amp) - A measurement in units of the rate of flow of electrical current, This 
may be compared with the rate of flow of water in gallons per minute, 
Example: А 60-watt incandescent lamp on а 120V ciresit would pull 1/2 ampere of 


electricity (60 divided by 120 = 5 or 1/2), (Formula: Amperes = Watts divided by 
Volts 


Volt (V) - A unit of measure of electrical pressure, A given electrical pressure (У) 
causes a given amount of electrical current (Amps) to flow through a load of given 
resistance, Voltage may be compared with water pressure in pounds per square inch in 
a water system. Common service voltages are 120 volts for lighting and small appliance 
circuits and 240 volts for heating, sir conditioning, and large equipment circuits 


Watt (W) - A unit of measure of electrical power, When applied to electrical 
equipment, it is the rate that electrical energy is transformed into some other form of 


energy such as light. Watts may be compared to the work done by water in washing a 
car. (Formula: Volts x Amps = Watts) 


Kilowatt (KW) - А unit of measurement used im computing electrical energy used. 
Kilowatt: are determined by dividing the number of watts by 1000 (1 KW = 1000 W), 


Kilowatt Hour (KWH) - A measure of electricity in terms of power in kilowatts and 
time in hours. A KWH is 1000 warts used for one hour. 


Alternating Current (A.C) - 
several times per second. 
voltage forces it. 


ectrical current that alternates or changes direction 
The direction current moves depends on the direction the 


Cycle - The flow of electricity ia one direction, the reverse (Io! 
other direction, and the start of the flow back in the other diri 


of electricity in the 
ion. 


The cycles per second are regulated by the power supplier and are usually 60. Most 
elezttic clocks are built to operate on 60 cycles, Моге or less cycles would cause the 


Slocks to gain or lose time. The present practice is lo use the term Hertz (Hz) rather 
than cycles per second. 


GENERATION SINGLE-PHASE 
OF ALTERNATING CURRENT 60 -Hz ALTERNATING CURRENT 


19760 ж. nta 0 ик. mie 18 seem 


Direct Current (D.C) - Electrical current flowing in one direction, Example: elec 


cuit in automobiles and tractors. 


PRIMARY COIL > 
3000 TURNS 


татат 


INSULATING. 


Single Phase - The most common type of electrical service or power avail 


ble to 
consumers. 


One transformer is used between the distribution line and the meter, 
Usually three wires, two "hot and one neutral, are installed to provide 120V aad 240V 
single-phase service. Single-phase service may also be supplied with three-phase service. 


Three-Phase - This type of service is designed especially l'or large electrical loads. Tt is 
a more expensive installation due to three wires and three transformers, The important 
advantage of hase power is that the toral electrical load is divided among the 


three phases; consequently, the wire and transformers can be smaller, Other advantages 
exist in the design of three-phase motors, 


Short Circuit - A direct connection (before current flows through an appliance) 


between two "hot" wires, between a "hot" and neutral wire, or between в "hot" wire and 
ground. 


Voltage Drop - A reduction of current between the power supply and the load. Due to 
resistance, there will be a loss of voltage any time electricity flows through а conductor 
(wire). Factors that influence voltage drop are size of wire, length of wire, and the 
number of amps flowing. A drop in voltage may cause a loss of heat, light, or power 


output of а motor. It could cause motor burn-out unless the motor is properly protected 
(time-delay fuse). 


Fuse 


A device used to protect circuits from an overload of current. 


Circuit Breaker - A device used to protect circuits from an overload of current, May 
be manually reset. 


Time-Delay Fuse - A fuse with the ability to carry an overload of current for а short 
duration without disengaging the contacts or melting the fuse link. 


Horsepower (hp) - A unit of mechanical power equal to 746 watts of electrical power 
(assuming 74.6% electric motor efficiency). One hp and above motors are rated at 1000 
watts per hp; motors below one hp are rated at 1200 watts per hp. 


Conductor 


The wire used to carry electricity (copper or aluminum). Copper and 
aluminum should not be spliced together due to their incompatibility resulting in 
deterioration and oxidation. 


Insulator - А materi: 
bakelite, porsel 


which will not conduct electricity and is usually made of glass, 
, rubber, or thermo-plastic. 


"Hot" Wire - A current-carrying conductor under electrica! pressure and connected to а 
fese or circuit breaker at the distribution panel. (Color Code: usually black or red) 


Neutral Wire - A current-carrying conductor not under electrical pressure and 
connected to the neutral bar at the distribution panel. (Color Code: usually white) 


- The connection of the neutral part of the electrical system to the sarth to 
reduce the possibility of damage from lightning and the connection of electrical 


equipment housings to the earth to minimize the danger from electrical shock. (Color 
Code: can be green or bare wire) 


Underwriters’ Laboratory (U.L.) - A national organization which tests all types of 


wiring materials and electrical devices to insure that they meet minimum standards for 
safety and quality. 


National Electric Code (N.E.C) - Regulations approved by the National Board of Fire 
Underwriters primarily for safety in electrical wiring installations. АЦ wiring should 
meet the requirements of the national as well as the local code. 


Computing Electrical Energy Use and Cost 


If an estimate of cost for electricity used is desired, the name plate data on appliances and 
equipment and an estimate of operating time may be used. The following formulas should 
be used for determining watts, amps, volts, watt-hours, kilowatt-hours, and cost. 

WATTS © VOLTS X AMPERES 


amperes = WATTS 
voLTs 


vours = WATTE 
AMPERES 


WATTS X HOURS OF OPERATION = WATT HOURS 


XiowATT-MOURs = MATT-OURS 
1000 


COST = KWH X LOCAL KATE PER KWH 


EXAMPLE COST PROBLEM: 
LOCAL RATE PER KWH USED - 8 CENTS 
NAME PLATE DATA = 120 VOLTS, $ AMPS 
MONTHLY HOURS OF OPERATION - 10 
U) (w= уха we 120 x5 w= 600 


(2) (WATT-HOURS = w X HOURS) — WATT-HOURS = 600 x 10 WATT-HOURS = 6000 


m EXTIDQURS, . 6000 2 
0) (wen T0092 кин = 6000 кии = 6 
(4) (созт = Kwa x те) созт = 6 x8 cost = 48 cents 


Electrical Circuits 


An electrica) circuit is а completed path through which electricity lows. Insulated 
Conductors (wires) provide the path for the flow of electricity. A water system and an 
electrical circuit are similar in many respects. Water [lows through pipes and is measured 


in gallons per minute, and electricity [lows through conductors and is measured in amperes. 
A simple circuit is diagrammed here: 


( NEUTRAL ) 


SOURCE — votraot 


A citeuit includes а "hort wire (red or black) carrying current from the source through a 
АИ нгшн protector (fuse or circuit breaker), and an appliance. The neutral wire 
Шке) conduct? the current from the appliance to the source (ground) 


There are two methods for connecting devices in a circuit~series and parallel. In a series 
ТИШИ aM the. current must Flow through each device in the circuit. Removing or opening 
Sns one of the devices in the series circuit witl stop the [low of current, In parallel circuits 
the load (lights or appliances) are connected between the two wires of the circuit providing 
эл independent path for the flow of current, and removing a lamp has по effect оп the 
other lamps in the circuit 


Switches, fuses, and circuit breakers are always connected in series, In most cases, except 
Tor some Cheistmas tree lights, appliances and lights are connected in parallel. 


SERIES CIRCUIT PARALLEL CIRCUIT 


VOLTAGE 
VOLTAGE 


120 Volt and 240 Volt Circuits 


The 120V circuit has one *hot* and one neutral wire with the switch and circuit protector in 
the hot line. The neutral wire from the appliance is connected to the neutral bar in the 


fuse or breaker box. For safety, the neutral wire should never be broken or interrupted 
with a switch or fuse. 


120 VOLT CIRCUIT 


hot 


meuiral wire 


FUSE BOX 


The voltage in a 120У circuit is measured with a voltmeter with one lead on the hot 
terminal and the other lead on the neutral bar. The number of amperes flowing may be 


measured with a clamp-on ammeter by encircling the hot or acutral wire with the jaws of 
the ammeter, 


AMMETER VOLTMETER WATIMETER 


ров 


The 240V circuit has two hot wires and one safety-ground wire. 
installed im the hot lines. 
welders and motors. 


Switches and fuses are 
The two hot wires are necessary for the operation of 240V 
The safety-ground wire, connected to the metal [rame of the 
equipment or motor and to the neutral bar, does not carry current unless a "short" develops 


in the motor or welder. If a short should occur, one of the circuit protectors will burn-out 
ог open, thus opening the circuit. 


240 VOLT CIRCUIT 


У وی‎ 


ооо ground wire 


See пы 


FUSE BOX WELDER 


The voltage on a 240V circuit is measured by fastening a lead on the voltmeter to cach of 
the hot wires. Voltage between either hot terminal and the neutral bar will be one-half of 
the voltage between the two hot wires. The number of amperes flowing can be measured by 
clamping an ammeter around either of the hot wires. 


Safety Grounding Electrical Equipment 


Refer back to the 240V cirevit and mote the ground wire from the metal frame to the 
neutral bar. The following illustration shows proper safety grounding when operating a 
Grill in a 120V circuit. The safety-ground wire may be bare, but a three-wire romex is 
recommended, Safety-ground wire in three-wire romex is usually green in color. А current- 
carrying neutral wire should never be used for a safety-ground. Likewise, а safety-ground 
wire should aever be used as a current-carrying hot or neutral wire. 


hot (black) 
ground safety (green) 


neutral (white) 
safety ground (bare) 


SAFE-3-WIRE-GROUNDED 


I short occurs, fuse will blow and open the circuit. 


Using grounded receptacles and a safery-pround on ali circuits win allow the safety- 
grounding of appliances when they are plugged into the outlet, An adapter must be used to 
properly ground appliances connected to receptacles not safety-grounded, If an adapter is 
used, the green pigtail wire must be connected to a known ground to give protection from 
electrical shock should в short occur. 


GROUND PLUG AND ADAPTER 


ground wire 


ground plug ‘edopter for ground plug two Hat prongs for regular outlet 


А test lamp сап be used to check a circuit completed between a "hot" wire and a neutral 
Wire. Use the test lamp to check appliances for shorts. With the appliance plugged into an 
outlet, touch the appliance frame with one lead of the test lamp while the other lead of the 
test lamp is grounded to a water or gas fine, If the test light docs not burn, reverse the 
appliance plug and check with the test lamp again, If the light burns, a short exists. (Hot 
wire is touching the frame of the appliance.) Unplug the appliance and repair or discard it 


Electrical Circuit Protection 


Electrical circuits should be protected (rom an overload of amperes, Too many amperes 
flowing through an unprotected circuit will generate heat, which will deteriorate or melt 
the insulation and possibly cause a fire. The number of amperes that a given conductor can 
carry safely depends upon the kind and size of wire, type of insulation, length cf run in 
feet, and type of installation, Charts are available in reference texts giving allowable 
current-carrying capabilities of various conductors. 


The fout types of circuit protection are common Fuses, fusetrons (time-delay), fustats (two- 
part time-delay), and circuit breakers, Fuses are of two basic types, plug and cartridge. 


Common fuses contain а Нак made from a low melting alloy which is designed to carry 
current up to the rating of the fuse. Current higher than the amperage rating causes the 


link to heat above its melting point. When the fuse "blows", the link melts and opens the 
circuit. 


PLUG TYPE FUSE (CARTRIDGE TYPE FUSE 


ESD 


0-30 amperes 


101-200 ompere: 


Fusctrons (time-delay Fuses) are made to carry a temporary overload, such as the overload 
caused by the starting of an electric motor, The fuse, however, still provides protection for 
the circuit, and a short circuit will melt the fuse link, If a common fuse is used, the fuse 
link will melt every time an electric motor starts. The use of a larger ampere common Гиз 
will prevent the "blow" resulting from the temporary overload, but will not provide 
protection for the motor or the circuit. 


OPERATING PRINCIPLE OF 
DELAYED ACTION FUSE 


TIME DELAY CONTINUED OVERLOAD SHORT CIRCIUT 


Fustats, nontamperable Fuses of the time-delay type, have a different size base and require 
a special adapter that is screwed into the standard fuse socket, After the adapter is 
installed, it cannot be removed. For example, the installation of a I5-ampere adapter allows 
only the use of 15-ampere or smaller fuses 


FUSTATS 


ADAPTER 


inate the replacement of fuses and are commonly used even though а 
breaker box costs more than а fuse box, Circuit breakers are of two types, thermal 
and magnetic. The thermal breaker has two contacts held together by а bimetal latch. An 
Overload of Current causes the bimetal strip to become heated, the latch releases, and the 
points spring open, After the biemetal strip cools; the switch is reset; and service is restored. 


br-meta! strip 
Vexpsnded) 


heater strip 


magnetic breaker has conta 
action of an electromagnet. 

determine th 
switel 


cts that are held together by a latch which is released by the 
The amount of current flowing through the circuit will 


size of the electromagnet. This type of breaker is reset by moving the toggle 
to the "on" position. 


The following disgram shows the parts of a circuit breaker. 


CIRCUIT BREAKER CIRCUIT BREAKER 


‘electrical contacts: тонал contest di 


magnetic 
ormature 
assembly 


E (bimetal) 
on-off switch 


terminol 
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No Fault Grounding 


Fuses and circuit breakers are safety devices which limit current (amperage) in a circuit 
Their main function is to protect equipment and wiring [rom overload. Ground fault 
circuit interrupters (СЕТ) are designed to protect humans, equipment, and/or electrical 
systems from injury or damage if electricity flows in an unintended path (a short). 


А GFI is a very sensitive device that fonctions by comparing the current moving in the 
"bot" wire with that in the neutral wire, If these two currents are not equal, a fault exists, 
and current is "leaking" out of the circuit, If the difference in current between the luc 
wires is 5/1000 of an ampere or greater, the GFI will open the circuit, shutting off the 
power and eliminating any shock hazard. 


The National Electrical Code requires GFI's Гог all 120V, single phase, 1$ and 20 amp 

tacies installed outdoors, in bathrooms, and in garages for residential buildings. A GFI 
is required at construction sites and some other applications. After correcting the circuit 
fault, the GFI may be reset for further use, 


A variety of GFI equipment is made for 120 and 240 volt circuits. 


GFT RECEPTACLE FOR 
CONVENTIONAL OUTLET 


PORTABLE GFI TO PLUG INTO OUTLET 


GFI TO INSTALL IN GF ТО REPLACE 
BRANCH CIRCUIT CIRCUIT BREAKER 
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APPENDIX 


18. ADDITIONAL ELECTRICAL UNITS 


Since one rarely encounters calculations in the emu system involving 
electric dipole moment p, polarization P, electric susceptibility п, and 
electric displacement D, we shall not define units for these quantities in 
the emu system. 


A-3 Table of conversion factors 
The mks electrical units belong to the rationalized mksa system, In 
this system, permittivity of empty space has the value 
1 coulomb* ( 
4 x 898776 x 10 newton m 
and permeability of empty space has the value 


E ay Weber henry 

e = ta x 10-7 MER (or 
Both esu and emu are unrationalized systems.® 
See page 728 for instructions for use of the following table, 


Conversion Factor 
э ‘Conversion Unit of 
Number Numerator Denominator 
Angle, plane 1245 x 10 | radian degree 
57.30 radian 
2778 х 0 degree 
a revolution 
360 revolution 
Area, A TTE ent 
9290 x 10-4 foot 
6452 x 10 pon 
Capacitance, С 1113 x 1079 | fared sratfared (eni) 
1x № fared abfarad (ети) 
1x10“ [fna microfarad, uf 
1x97 мы micromierofarad, up 
Charge, electric (or 
‘quantity of electricity) 
Qe 3.316 x 107 | coulomb statcovlomb (enu) 
10 coulomb sbeolomb (emu) 


* For conversion of a formula in one system of units to the same formula in another 
system of units, see W, В. Smythe, Static and Dynamic Electricity, 2d ed, New York, 
McGraw-Hill Book Са, Inc, 1950, рр. 585-589, 


eem Conversion. "Unit of 
Number Numerator Denominator 
3.336 x 10-9 | amp stamp (esu) 
10 amp bump (emu) 
Density 1x 10" mnm glam’ 
1602 p poundjfoot* 
5154 kalmeert sluglfoot® 
Distince. 
(or length) 4, £ 1x10 | meter om 
2540 x 107 | meter inch 
03048 meter foot 
1x10 | meter kilometer 
1609 meter mile 
lecti displacement 
(or induction), D AMAZ х 10) | coulomblmete | enu of displacement 
- A (no name assigned) 
Е, зона | coulombjmerert | emu of displacement 
$ (no name assigned) 
Весне field intensiey, Е | 1 x 10° voltmeter volt/em 
ос newion/coulomib 
2998 x 10* | voltimeter dynehatcoulornb. 
(ess) 
2.998 x 10% | voltmeter dynefabeoulomb 
(ema) 
Energy (or work), m Û1 x10 joue om 
16x19 | joule kwhr 
n joule опе 
1356 joule fib 
1055 joule Bu 
Force (or weight), F |10 newton dayme 
0.1383 newton poundal 
m newton pound (force) 
9.807 x 10-* | newton gram (force) 
Inductance, Lor M. ixi [hee sbhenry (emu) 
987 x 10% | henry stathenry (esu) 
1x104 | вешу microhenry 
1x104 | вему millibeary 
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oe ‘Conversion Unie of 
number Numerator _ | Denominator 
Magnetic feld 
intensity J£ 108 amptumimeer | oersted (emu) 
1х1 imp sime | abamp tumen 
(emu) 
39.37 amp tumnimeter | amp turnfinch 
Magnetic fux, Ф 1x104 | weber maxwell, or line 
(ema) 
Ix lo | weber kiloline (ema) 
2998 x 10" | weber eu of © 
no name assigned) 
Magnetic dux density, В | 1 x 10- | weber/metes* тш, or перст 
(emu) 
1250 x 104 | webermeter* kilolinesfinch" 
i99 x 106 | weber/meter* "T 
(no name assigned) 
Magneromotive 
force, mm 10 amp tum sbamp tum (ema) 
10/4 amp mum gilbert (ema) 
Mass TTA L 
1459 kilogram lug 
0.4536 kilogram pound (ması) 
2.205 pound (mass) kilogram 
Pole strength, m 4 x tot | weber unit pole (emu) 
(ийа Kennelly)? 
о mp merer чый pole (emu) 
(mks Sommetíeld)t 
an 10-1 | weber amp meter 
(inks Kennelly) | (mks Sommerfeld) 
Potential difference 
ond emf, V, Е 2008 volt statvol (esu) 
1x10* [ләк abvolt (emu) 
Power, Р TIENS ЕЕ 
15:7 жч horsepower 
1356 X foorpoundjsee 
в ма донес 
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Quantity. 

Resistance 

Resistivity 

Speed 

Volume 1х 10+ [meet E 
2832 x 10 | metert foot? 
1409 x 107* | mete inch? 
1x10 | mete [ee 


+ Not used in this text, see footnote 6, Paz. 17-6. 
1 Used in this text. 


INSTRUCTIONS FOR USE OF TABLE OF CONVERSION FACTORS, 
In making a conversion of a quantity from one system to another, be sure 
that the proper units are on the number to be converted (е. g., 1.52 radian, 
6.15 statcoulomb, 5 x 107 maxwell). Next secure the appropriate con- 
version factor from the table. The second column gives the conversion 
number and the third and fourth columns give the units which belong 
to the conversion number; the third column is the unit of the numerator 
of the conversion number and the fourth column that of the denominator 
(e.g. the conversion factors 57.30 degree/radian, 3.336 x 10-1 coulomb/ 
statcoulomb, 1 x 10-* weber/maxwell). Then perform the operation 
(multiplication or division) with the conversion factor which will cancel 
the units which you wish to eliminate and retain the units which you wish 
to retain. For example, suppose you know that the magnetic flux density 
of a certain magnetic field is B = 5.5 x 10° gausses and you wish to 
know the magnetic Вих density of this same field expressed in weber/m*. 
From the table, the conversion factor is 

weber/m* 

gauss 
The unit to be canceled is the gauss and the unit to be retained is weber/m*. 
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Don Smith. Опе of most impressive developers of free-energy devices is Don Smith who has produced 
many spectacular things, generally with major power output. These are a result of his in-depth knowledge 
and understanding of the way that the environment works. Don says that his understanding comes from the 
work of Nikola Tesla as recorded in Thomas C. Martin's book "The Inventions, Researches, and Writings of 
Nikola Tesla" ISBN 0-7873-0582-0 available from hitp:/inww.healthresearchbooks.com and various other 
book companies. Much of the content of the book, such as Tesla's lectures, can be downloaded free from 
btwn. free-energy-info.com, 


Don states that he repeated each of the experiments found in the book and that gave him his understanding 
of what he prefers to describe as the ‘ambient background energy’ which is called the "zero-point energy 
field’ elsewhere in this eBook. Don remarks that he has now advanced further than Tesla in this field, partly 
because of the devices now available to him and which were not available when Tesla was alive. 


Don stresses two key points. Firstly, a dipole can cause a disturbance in the magnetic component of the 
"ambient background’ and that imbalance allows you to collect large amounts of electrical power, using 
capacitors and inductors (coils). Secondly, you can pick up as many powerful electrical outputs as you want 
from that one magnetic disturbance, without depleting the magnetic disturbance in any way. This allows 
massively more power output than the small power needed to create the magnetic disturbance in the first 
place. This is what produces a COP>1 device and Don has created nearly fifty different devices based оп 
that understanding. 


Although they get removed quite frequently, there is one video which is definitely worth watching iftis stil 
there. It is located at hitp:/[wiwa.metacafe.com/watch/2820531/don smith free energy! and was recorded 
in 2006. It covers a good deal of what Don has done. In the video, reference is made to Don's website but 
you will find that it has been taken over by Big Oil who have filed it with innocuous similar-sounding things of 
по consequence, apparently intended to confuse newcomers. A website which | understand is run by Don's 
son is hitp:/www.28an.comlaltenergypravindex.him and it has brief details of his prototypes and theory. You 
will find the only document of his which 1 could locate, presented as a downloadable .pdf document here 
htp:/jwwnw.free-enercy-info.com/Smith.pd and it contains the following patent on a most interesting device 
which appears to have no particular limit on the output power. This is a slightly re-worded copy of that 
patent, 


Patent NL 02000035 A 20th May 2004 Inventor: Donald Lee Smith 


TRANSFORMER GENERATOR MAGNETIC RESONANCE INTO ELECTRIC ENERGY 


ABSTRACT 
The present invention refers to an Electromagnetic Dipole Device and Method, where wasted radiated 
energy is transformed into useful energy. A Dipole as seen in Antenna Systems is adapted for use with 
capacitor plates in such a way that the Heaviside Current Component becomes a useful source of electrical 
energy. 
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DESCRIPTION 


Technical Fiel 
This invention relates to loaded Dipole Antenna Systems and their Electromagnetic radiation. When used as 
a transformer with an appropriate energy collector system, it becomes a transformerigenerator. The 
invention collects and converts energy which is radiated and wasted by conventional devices. 


Background Art: 
А search of the International Patent Database for closely related methods did not reveal any prior art with ап 
interest in conserving radiated and wasted magnetic waves as useful energy. 


DISCLOSURE OF THE INVENTION 


The invention is a new and useful departure from transformer generator construction, such that radiated and 
wasted magnetic energy changes into useful electrical energy. Gauss meters show that much energy from 
conventional electromagnetic devices is radiated into the ambient background and wasted. In the case of 
conventional transformer generators, a radical change in the physical construction allows better access to 
the energy available. It is found that creating a dipole and inserting capacitor plates at right angles to the 
current flow, allows magnetic waves to change back into useful electrical (coulombs) energy. Magnetic 
waves passing through the capacitor plates do not degrade and the full impact of the available energy is 
accessed. One, or as many sets of capacitor plates as is desired, may be used. Each set makes an exact 
сору of the full force and effect of the energy present in the magnetic waves. The originating source is not 
depleted of degraded as is common in conventional transformers 


BRIEF DESCRIPTION OF THE DRAWINGS 
The Dipole at right angles, allows the magnetic flux surrounding it to intercept the capacitor plate, or plates, 
at right angles. The electrons present are spun such that the electrical component of each electron is 
collected by the capacitor plates. Essential parts are the South and North component of an active Dipole. 
Examples presented here exist as fully functional prototypes and were engineer constructed and fully tested 
in use by the Inventor. In each of the three examples shown in the drawings, corresponding parts are used. 


1 is a View of the Method, where N is the North and S is the South component of the Dipole. 
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Here, 1 marks the Dipole with its North and South components. 2 is a resonant high-voltage induction coil. 
3 indicates the position of the electromagnetic wave emission from the Dipole. 4 indicates the position and 
flow direction of the corresponding Heaviside current component of the energy flow caused by the induction. 
сой 2. 5 is the dielectric separator for the capacitor plates 7. 6 for the purposes of this drawing, indicates а 
virtual limit for the scope of the electromagnetic wave energy. 


A N 


Fig.2 has two parts A and B. 


In Fig.2A 1 is the hole in the capacitor plates through which the Dipole is inserted and in Fig.2B itis the 
Dipole with its North and South poles shown. 2 is the resonant high-voltage induction сой surrounding part 
of the Dipole 1. The dielectric separator 5, is a thin sheet of plastic placed between the two capacitor plates 
7, the upper plate being made of aluminium and the lower plate made of copper. Unit 8 is a deep-cycle 
battery system powering a DC inverter 9 which produces 120 volts at 60 Hz (the US mains supply voltage 
and frequency, obviously, a 240 volt 50 Hz inverter could be used here just as easily) which is used to power 
whatever equipment is to be driven by the device. The reference number 10 just indicates connecting wires. 
Unit 12 is a high-voltage generating device such as a neon transformer with is oscilling power supply 


Fig.3 is a Proof Of Principal Device using a Plasma Tube as ап active Dipole. In this drawing, 5 is the 
plastic sheet dielectric separator of the two plates 7 of the capacitor, the upper plate being aluminium and 
the lower plate copper. The connecting wires are marked 10 and the plasma tube is designated 15. The 
plasma tube is four feet long (1.22 m) and six inches (100 mm) in diameter. The high-voltage energy source 
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for the active plasma dipole is marked 16 and there is a connector box 17 shown as that is a convenient 
‘method of connecting to the capacitor plates when running tests on the device. 


Fig4 


Fig.4 shows a Manufacturer's Prototype, constructed and fully tested, 1 is a metal Dipole rod and 2 the 
resonant high-voltage induction coil, connected through wires 10 to connector block 17 which facilitates the 
connection of its high-voltage power supply. Clamps 18 hold the upper edge of the capacitor packet in 
place and 19 is the base plate with i's supporting brackets which hold the whole device in place. 20 is a 
housing which contains the capacitor plates and 21 is the point at which the power output from the capacitor 
plates is drawn off and fed to the DC inverter. 


BEST METHOD OF CARRYING OUT THE INVENTION 


The invention is applicable to any and all electrical energy requirements. The small size and its high 
efficiency make it an attractive option, especially for remote areas, homes, office buildings, factories, 
shopping centres, public places, transportation, water systems, electric trains, boats, ships and ‘all things 
great and small. The construction materials are commonly available and only moderate skill levels are 
needed to make the device, 


CLAIMS 


1. Radiated magnetic flux from the Dipole, when intercepted by capacitor plates at right angles, changes into 
useful electrical energy. 


2. A Device and Method for converting for use, normally wasted electromagnetic energy. 


3. The Dipole of the Invention is any resonating substance such as Metal Rods, Coils and Plasma Tubes 
which have interacting Positive and Negative components, 


4. The resulting Heaviside current component is changed to useful electrical energy. 


This patent does not make it clear that the device needs to be tuned and that the tuning is related to its 
physical location. The tuning will be accomplished by applying a variable-frequency input signal to the neon 
transformer and adjusting that input frequency to give the maximum output. 


Don Smith has produced some forty eight different devices, and because he understands that the real power 
in the universe is magnetic and not electric, these devices have performances which appear staggering to 
people trained to think that electrical power 5 the only source of power. One device which is commercially 
produced in Russia, is shown here: 


This is a small table-top device which looks like it is an experiment by a beginner, and something which 
would be wholly ineffective. Nothing could be further from the truth. Each of the eight coils pairs (one each 
side of the rotating disc) produces 1,000 volts at 50 amps (fifty kilowatts) of output power, giving a total 
power output of 400 kilowatts. It's overall size is 16" x 14.5" x 10" (400 x 370 x 255 mm). In spite of the 
extremely high power output, the general construction is very simple: 


i 


— Small DC motor 
Ll اس‎ Area covered with. 
glue and sprinkled ROTOR 
with neadyt 


The device operates on a fluctuating magnetic field which is produced Бу a small low-power DC motor 
spinning а plastic dise. In the prototype shown above, the disc is an old viny record which has had holes cut 
in it Between the holes is an area which was covered with glue and then sprinkled with powdered 
neodymium magnet material. It takes very litle power to spin the disc, but it acts in a way which is very 
much Ike the Ecklin-Brown generator, repeatedly disrupting the magnetic field. The magnetic field is 
created by a neodymium magnet in each of the sixteen plastic pipes. It is important that the change in the 
‘magnetic flux between the matching magnets on each side of the disc is as large as possible. The ideal 
rotor material for this is "Terfenol-D" (tungsten zirconate) with slots cut in it but it IS so expensive that 
materials like stainless steel are likely to be used instead. 
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PVC pipe 


Neodymium mag 


For Don Smith, this is not an exceptional device. The опе shown below is also physically quite small and yet 
it has an output of 160 kilowatts (8000 volts at 20 amps) from an input of 12 volts 1 amp (COP = 13,333): 


‘Again, this is a device which can be placed on top of a table and is not a complicated form of construction, 
having a very open and simplistic layout. However, some components are not mounted on this board. The 
twelve volt battery and connecting leads are not shown, nor is the ground connection, the step-down 
isolation transformer and the varistor used to protect the load from over-voltage by absorbing any random 
voltage spikes which might occur, but mote of these things later on when a much more detailed description 
of this device is given. 


Another of Don's devices is shown here: 


This is a larger device which uses a plasma tube four feet (1.22 m) long and 6 inches (100 mm) in diameter. 
The output is a massive 100 kilowatts. This is the design shown as one of the options in Don's patent. 
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Being an Electrical Engineer, none of Don's prototypes are in the "toy" category. If nothing else is taken 
from Don's work, we should realise that high power outputs can be had from very simple devices. 


There is one other brief document "Resonate Electrical Power System" from Don Smith which says: 


Potential Energy is everywhere at all times, becoming useful when converted into a more practical form. 
There is no energy shortage, only grey matter. This energy potential is observed indirectly through the 
manifestation of electromagnetic phenomenon, when intercepted and converted, becomes useful. In 
nonlinear systems, interaction of magnetic waves amplify (conjugate) energy, providing greater output than 
input. In simple form, in the piano where three strings are struck by the hammer, the centre one is impacted 
and resonance activates the side strings. Resonance between the three strings provides a sound level 
Greater than the input energy. Sound is part of the electromagnetic spectrum and is subject to all that is 
applicable to it. 


"Useful Energy’ is defined as "that which is other than Ambient". "Electric Potential relates to mass and it's 
acceleration. Therefore, the Earth's Mass and Speed through space, gives it an enormous electrical 
potential. Humans are like the bird sitting unaware on a high voltage line. in nature, turbulence upsets 
ambient and we see electrical displays. Tampering with ambient, allows humans to convert magnetic waves 
into useful electricity. 


Putting this in focus, requires a look at the Earth in general. Each minute of each day (1,440 minutes), more 
than 4,000 displays of lightning occur. Each display yields more than 10,000,000 volts at more than 200,000 
amperes in equivalent electromagnetic flux. This is more than 57,600,000,000,000 volts and 
1,152,000,000,000 amperes of electromagnetic flux during each 24 hour period. This has been going on for 
more than 4 bilion years. The USPTO insist that the Earth's electrical field is insignificant and useless, and 
that converting this energy violates the laws of nature. At the same time, they issue patents in which, 
electromagnetic flux coming in from the Sun is converted by solar cells into DC energy. Aeromagnetic flux 
(in gammas) Maps World-Wide, includes those provided by the US Department of Interior-Geological 
‘Survey, and these show clearly that there is present, a spread of 1,900 gamma above Ambient, from reading 
instruments flown 1,000 feet above the (surface) source. Coulomb's Law requires the squaring of the 
distance of the remote reading, multiplied by the recorded reading. Therefore, that reading of 1,900 gamma 
has a corrected value of 1,900 x 1,000 x 1,000 = 1,900,000,000 gamma. 


There is a tendency to confuse "gamma ray" with "gamma". "Gamma" is ordinary, everyday magnetic flux, 
while "gamma ray" is high-impact energy and not flux. One gamma of magnetic flux is equal to that of 100 
volts RMS. To see this, take a Plasma Globe emitting 40,000 volts. When properly used, a gamma meter 
placed nearby, will read 400 gammas. The 1,900,000,000 gamma just mentioned, is the magnetic ambient 
equivalent of 190,000,000 volts of electricity. This is on a "Solar Quiet" day. On "Solar Active" days it may 
exceed five times that amount. The Establishments idea that the Earth's electrical field is insignificant, goes 
the way of their other great ideas. 


There are two kinds of electricity: “potential” and "useful". All electricity is "potential" until it is converted. 
The resonant-fluxing of electrons, activates the electrical potential which is present everywhere. The 
Intensity/CPS of the resonant-frequency-flux rate, sets the available energy. This must then be converted 
into the required physical dimensions of the equipment being used. For example, energy arriving from the 
‘Sun is magnetic flux, which solar cells convert to DC electricity, which is then converted further to suit the 
equipment being powered by it. Only the magnetic flux moves from point "A" (the Sun) to point "B" (the 
Earth), All electrical power systems work in exactly the same way. Movement of Coils and Magnets at point 
"A" (the generator) fluxes electrons, which in turn, excite electrons at point "B" (your house). None of the 
electrons at point "A" are ever transmitted to point "B". In both cases, the electrons remain forever 
intact and avallable for further fluxing. This is not allowed by Newtonian Physics (electrodynamics and the 
laws of conservation). Clearly, these laws are all screwed up and inadequate. 


In modern physics, USPTO style, all of the above cannot exist because it opens a door to overunity. The 
good news is that the PTO has already issued hundreds of Patents related to Light Amplification, all of which 
are overunity. The Dynode used to adjust the self-powered shutter in your camera, receives magnetic flux 
from light which dislodges electrons from the cathode, reflecting electrons through the dynode bridge to the 
anode, resulting in bilions of more electrons out than in. There are currently, 297 direct patents issued for 
this system, and thousands of peripheral patents, all of which support overunity. More than a thousand other 
Patents which have been issued, can be seen by the disceming eye to be overunity devices. What does this 
indicate about Intellectual Honesty? 


‘Any сой system, when fluxed, causes electrons to spin and produce useful energy, once it is converted to 
the style required by its use. Now that we have described the method which is required, let us now see how 
this concerns us. 


The entire System already exists and all that we need to do is to hook it up in a way which is useful to our 
required manner of use. Let us examine this backwards and start with a conventional output transformer. 
Consider one which has the required voltage and current handling characteristics and which acts as an 
isolation transformer. Only the magnetic flux passes from the input winding to the output winding. No 
electrons pass through from the input side to the output side. Therefore, we only need to flux the output side 
of the transformer to have an electrical output. Bad design by the establishment, allowing hysteresis of the 
‘metal plates, limits the load which can be driven. Up to this point, only potential is a consideration. Heat 
(which is energy loss) limits the output amperage. Correctly designed composite cores run cool, not hot. 


А power correction factor system, being a capacitor bank, maintains an even flow of flux. These same 
capacitors, when used with a coil system (a transformer) become a frequency-timing system. Therefore, the 
inductance of the input side of the transformer, when combined with the capacitor bank, provides the 
required fluxing to produce the required electrical energy (cycles per second). 


With the downstream system in place, all that is needed now is a potential system. Any flux system will be 
suitable. Any amplification over-unity output type is desirable. The input system is point "A" and the output 
system is point "B". Any input system where a lesser amount of electrons disturbs a greater amount of 
electrons - producing an output which is greater than the input - is desirable. 


At this point, it is necessary to present updated information about electrons and the laws of physics. A large 
part of this, originates from me and so is likely to upset people who are rigidly set in the thought patterns of 
conventional science. 


Non - Ionic Electrons 


Аз a source of electrical energy, non-ionic electrons doublets exist in immense quantities throughout the 
universe. Their origin is from the emanation of Solar Plasma. When ambient electrons are disturbed by 
being spun or pushed apart, they yield both magnetic and electrical energy. The rate of disturbance 
(cycling) determines the energy level achieved. Practical methods of disturbing them include, moving coils 
past magnets or vice versa. A better way is the pulsing (resonant induction) with magnetic fields and waves 
near coils. 


In сой systems, magnetic and amperage are one package. This suggests that electrons in their natural non- 
ionic state, exist as doublets. When pushed apart by agitation, one spins right (yielding Volts-potential 
electricity) and the other spins left (yielding Amperage-magnetic energy), one being more negative than the 
other. This further suggests that when they reunite, we have (Volts x Amps = Watts) useful electrical energy. 
Until now, this idea has been totally absent from the knowledge base. The previous definition of Amperage 
is therefore flawed. 


Electron Related Energy 


gy Available Method of Storage Common Unit Units of Measure 
Electrical ^ Capacitor/Coulombs Volts Flex Units 


Spin / Gravity — Momentum Torque Ез 
Magnetic Colls/Amp.tums Amperes — Flux Units 
Teslas, Gauss, 
Electrons Gammas, Oesteds 
Light Laser Lux, Photons/Gamma Rays 
Impact / resistance. 
Heat Various  FahrenheitCelsius Temp 


Left hand spin of electrons results in Electrical Energy and right hand spin results in Magnetic Energy. 
Impacted electrons emit visible Light and heat. 
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Useful Circuits, Suggestions for Building an Operational Unit 


Substitute a Plasma Globe such as Radio Shacks "llumna-Storm" for the source-resonant induction. 
system. It will have about 400 milligauss of magnetic induction. One miligauss is equal to 100 volts 
worth af magnetic induction, 


Construct a coil using a 5-inch to 7-inch (125 to 180 mm) diameter plece of PVC for the coil former, 


Get about 30 feet (10 m) of Jumbo-Speaker Cable and separate the two strands. This can be done by 
‘sticking a carpet Knife into a piece of cardboard or wood, and then pulling the cable carefully past the 
blade to separate the two insulated cores from each other. (PJK Note: "Jumbo-Speaker Cable" is а 
vague term as that cable comes in many varieties, with anything from a few, to over 500 strands in each 
Core. As Don points out that the output power increases with each tum of wire, it is distinctly possible 
that each of these strands acts the same as individual insulated turns which have been connected in 
parallel, so a 500-strand cable may well be far more effective than a cable with just a few strands). 


Wind the coil with 10 to 15 turns of wire and leave about 3 feet (1 т) of cable spare at each end of the 
сой, Use a glue gun to hold the start and finish of the сой. 


This wil become the "L - 2" coll shown in the Circuits page. 


When sitting on top of the Plasma Globe (like a crown) you have a first-class resonant air-core coil 
system. 


Now, substitute two or more capacitors (rated at 5,000 volts or more) for Ihe capacitor bank shown on the 
Circuits page. 1 use more than two 34 microfarad capacitors. 


Finish out the circuit as shown. You are now in business ! 
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э. Voltage - Amperage limiting resistors are required across the output side of the Load transformer. These 
аге used to adjust the output level and the desired cycles per second. 


Tesla Coil System 


Isolation Transformer 
J 


Useful Circuits from Nikola Tesla 


Isolation Tesla Coil System 


+ Transformer 
TB 
CER 


Spark Gap 


Capacitor Bank 


Tunable Coil System 
Insertable Movable L-1 


+ 
рч 
- E 
RP Tap 
[^ Armature (generator ) 
+ taking place of the L-1 
LG Col System having yields desired Amperage 


desired Amperage Output 


Don Smith's Suggestions: Get a copy of the "Handbook of Electronic Tables and Formulas", published by 
Sams, ISBN 0-672-22469-0, also an LCR meter is required. Chapter 1 in this book has important time 
constant (frequency) information and a set of reactance charts in nomograph style ("nomograph: a graph, 
usually containing three parallel scales graduated for different variables so that when a straight line connects 
values of any two, the related value may be read directly from the third at the point intersected by the line) 
which makes working, and approximating of the three variables (capacitance, inductance and resistance) 
much easier. If two of the variables are known, then the third one can be read from the nomograph. 
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For example, if the input side of the isolation transformer needs to operate at 60 Hz, that is 60 positive cycles 
and 60 negative cycles, being a total of 120 cycles. Read off the inductance іп Henries using the LCR meter 
attached to the input side of the isolation transformer. Plot this value on the (nomographic) reactance chart. 
Plot the needed 120 Hz on the chart and connect these two points with a straight line. Where this line 
crosses the Farads line and the Ohms line, gives us two values. Choose one (resistor) and insert it between 
the two leads of the transformer input winding. 


The Power Correction Factor Capacitor (or bank of more than one capacitor) now need adjusting. The 
following formula is helpful in finding this missing information. The capacitance is known, as is the desired 
potential to pulse the output transformer. One Farad of capacitance is one volt for one second (one 
Coulomb). Therefore, if we want to keep the bucket full with a certain amount, how many dippers full are 
needed? If the bucket needs 120 volts, then how many coulombs are required? 


E 


Now, go to the Reactance Chart mentioned above, and find the required resistor jumper to place between 
the poles of the Correction Factor Capacitor. 


А earth grounding is desirable as a voltage-limiter and transient spike control. Two are necessary, one at 
the Power Factor Capacitor and one at the input side of the isolation transformer. Off-he-shelf surge 
arrestors | spark gaps and varistors having the desired voltagelpotential and amperage control аге 
commonly available. Siemens, Citel America and others, make a full range of surge arrestors, etc. Varistors 
look like coin-sized flat capacitors. Any of these voltage limiters are marked as "V - 1" in the following text. 


It should be obvious that several separate closed circuits are present in the suggested configuration: The 
power input source, the high-voltage module, a power factor capacitor bank combined with the input side of 
the isolation transformer. Lastly, the output side of the isolation transformer and its load. None of the 
electrons active at the power source (battery) are passed through the system for use downstream, At any 
point, if the magnetic flux rate should happen to vary, then the number of active electrons also varies. 
Therefore, controlling the flux rate controls the electron (potential) activity. Electrons active at point "A" are 
not the same electrons active at point "B", or point "C", and so on. If the magnetic flux rate (frequency Hz) 
varies, then a different number of electrons will be disturbed. This does not violate any Natural Law and 
does produce more energy out than in should that be desirable. 


А convenient high-voltage module is а 12 volt DC neon tube transformer. The Power Factor Correction 
Capacitors should be as many microfarads as possible as this allows a lower operating frequency. The 12- 
volt neon tube transformer oscillates at about 30,000 Hz. At the Power Correction Factor Capacitor bank we 
lower the frequency to match the input side of the isolation transformer. 


Other convenient high-voltage sources are car ignition coils, television flyback transformers, laser printer 
modules, and various other devices. Always lower the frequency at the Power Factor Correction Capacitor 
and correct, if needed, at the input side of the isolation transformer. The isolation transformer comes alive 
when pulsed. Amperage becomes a part of the consideration only at the isolation transformer. Faulty 
design, resulting in hysteresis, creates heat which self-destructs the transformer if it is overloaded. 
Transformers which have a composite core instead of the more common cores made from many layers of 
thin sheets of soft гоп, run cool and can tolerate much higher amperage. 


RESONATE ELECTROMAGNETIC POWER SYSTEM 


Not to Scale 
Patent Pending 1994 


G2 


Power Sous: — B-1 бее, 12 Volt, 7 Amp Hour 
D-1 Kick back protection for L-1 
1-1 Вейопее, NPS - 1208, constant bum Neon 
‘Tube transformer, Bertonee, Boston, MS 
Power Conditioner: С-1, Capacitor or Capacitor Bank, 8,000 microfarads 
бог 480 volts DC. R- 1, Resister used to set electron 
pump rate, frequency of the capacitor. Maintains the 
desired voltage level required to operate the system 
Voltage Control: УЧ, Varisor, limits the voltage as required for 
the Output Transformer L-2. ( 480 V @ 60 Amps) 
Output Transformer Isolation Type, (L-2 / L-3) with R-2 ( resistor ) 
correcting the output frequency to 60 CPS, 
being 60 UP and 60 DN (120 total). (288 КУА ) 
Useful Timing Formulas: 


frequency in cycles per second 
C = capacitance in microfarads 

І = Inductance in milibeneries 

R = resistance in ohms 


RC ам T= 


R 


Therefore: T 


тһе information shown above, relates to the small Suitcase Model demonstrated at the 1996 Tesla 
Convention, presented as Don Smiths’ Workshop. This unit was a very primitive version and newer versions. 
have atomic batteries and power output ranges of Gigawatts. The batlery requirement is low level and is no. 
more harmful than the radium on the dial of a clock. Commercial units of Boulder Dam size are currently 
being installed at several major locations throughout the world. For reasons of Don's personal security and 
contract obligations, the information which he has shared here, is incomplete. 
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1 ат most definitely not an expert in this area. However, it is probably worth mentioning some of the main 
points which Don Smith appears to be making. There are some very important points being made here, and 
‘grasping these may make a considerable difference to our ability to tap into the excess energy available in 
Gur local environment. There are four points worth mentioning 
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1. Voltage 
2. Frequency 
3. Magnetic / Electric relationship 
4. Resonance 


1. Voltage. We tend to view things with an intuitive’ view, generally based on fairly simple concepts. For 
example, we automatically think that it is more difficult to pick up a heavy object than to pick up a light one. 
How much more difficult? Well, if itis twice as heavy, it would probably be about twice as much effort to pick 
itup. This view has developed from our experience of things which we have done in the past, rather than on 
any mathematical calculation or formula. 


Well, how about pulsing an electronic system with a voltage? How would the output power of a system be 
affected by increasing the voltage? Our initial 'off-the cuff reaction might be that the power output might be 
increased a bit, but then hold on... we've just remembered that Watts = Volts х Amps, so if you double the 
voltage, then you would double the power in watts. So we might settle for the notion that if we doubled the 
voltage then we could double the output power. If we thought that, then we would be wrong. 


Don Smith points out that as capacitors and coils store energy, if they are involved in the circuit, then the 
output power is proportional to the square of the voltage used. Double the voltage, and the output power is 
four times greater. Use three times the voltage and the output power is nine times greater. Use ten times 
the voltage and the output power is one hundred times greater ! 


Powor 
20 


15 


10 


0 + Volts 


Don says that the energy stored, multiplied by the cycles per second, is the energy being pumped by the 
system. Capacitors and inductors (coils) temporarily store electrons, and their performance is given by: 


Capacitor formula: W = 65x Cx V x Hz where: 


Wis the energy in Joules (Joules = Volts x Amps x seconds) 
C is the capacitance in Farads 

Vis the voltage 

Hz is the cycles per second 


Inductor formula: W = 0.5 x Lx A? x Hz where: 


Wis the energy in Joules 
Lis the inductance in henrys 

Ais the current in amps 

Hz is the frequency in cycles per second. 


You will notice that where inductors (coils) are involved, then the output power goes up with the square of 
the current. Double the voltage and double the current gives four times the power output due to the 
Increased voltage and that increased output is increased by a further four times due to the increased current, 
giving sixteen times the output power. 


2. Frequency. You will notice from the formulas above, that the output power is directly proportional to the 
frequency "Hz". The frequency is the number of cycles per second (or pulses per second) applied to the 
Circuit. This is something which is not intuitive for most people. If you double the rate of pulsing, then you 
double the power output. When this sinks in, you suddenly see why Nikola Tesia tended to use milions of 
volts and milions of pulses per second, 


However, Don Smith states that when a circuit is at its point of resonance, resistance in the circuit drops to 
zero and the circuit becomes effectively, а superconductor. The energy for such a system which is in 


Resonant circuit: W 0.5 x Cx V2 x (He)? where: 


Wis the energy in Joules 
C is the capacitance in Farads 
Vis the voltage 

Hz is the cycles per second 


If this is correct, then raising the frequency in a resonating circuit has a massive effect on the power output 
ofthe device. The question then arises: why is the mains power in Europe just fifty cycles per second and in 
‘America just sixty cycles per second? If power goes up with frequency, then why not feed households at a 
million cycles per second? One major reason is that it is not easy to make electric motors which can be 
driven with power delivered at that frequency, so а more suitable frequency is chosen in order to suit the 
motors in vacuum cleaners, washing machines and other household equipment. 


However, if we want to extract energy from the environment, then we should go for high voltage and high 
frequency. Then, when high power has been extracted, if we want a low frequency suited to electric motors, 
we can pulse the already captured power at that low frequency. 


It might be speculated that if a device is being driven with sharp pulses which have a very sharply rising 
leading edge, that the effective frequency of the pulsing is actually determined by the speed of that rising 
edge, rather than the rate at which the pulses are actually generated. For example, if pulses are being 
generated at, say, 50 kHz but the pulses have a leading edge which would be suited to a 200 kHz pulse 
train, then the device might well see the signal as а 200 kHz signal with а 25% Mark/Space ratio, the very 
suddenness of the applied voltage having a magnetic shocking effect equivalent to a 200 kHz pulse train, 


з. Magnetic / Electric relationship. Don states that the reason why our present power systems are so 
inefficient is because we concentrate on the electric component of electromagnetism. These systems are 
always COP«1 as electricity is the ‘losses’ of electromagnetic power. Instead, if you concentrate on the 
magnetic component, then there is no limit on the electric power which can be extracted from that magnetic 
component. Contrary to what you might expect, if you install a pick-up system which extracts electrical 
energy from the magnetic component, you can install any number of other identical pick-ups, each of which 
extract the same amount of electrical energy from the magnetic input, without loading the magnetic wave in 
any way. Unlimited electrical output for the ‘cost’ of creating a single magnetic effect. 


The magnetic effect which we want to create is a ripple in the zero-point energy field, and ideally, we want to 
create that effect while using very little power. Creating a dipole with a battery which has a Plus and a Minus 
terminal or a magnet which has North and South poles, is an easy way to do create an electromagnetic 
imbalance in the local environment, Pulsing a coil is probably an even better way as the magnetic field 
reverses rapidly if it is an air-core coil, such as a Tesla Coil. Using a ferromagnetic core to the coil сап 
create a problem as iron can't reverse its magnetic alignment very rapidly, and ideally, you want pulsing 
which is at least a thousand times faster than iron can handle, 


Don draws attention to the "Transmitter / Receiver" educational kit "Resonant Circuits #10-416" supplied by 
The Science Source, Maine. This kit demonstrates the generation of resonant energy and Из collection with 
а receiver circuit. However, if several receiver circuits are used, then the energy collected is increased 
several times without any increase in the transmitted energy. This is similar to a radio transmitter where 
hundreds of thousands of radio receivers can receive the transmitted signal without loading the transmitter in 
any way. 


This immediately makes the Hubbard device spring to mind. Hubbard has a central “electromagnetic 
transmitter" surrounded by a ring of "receivers" closely coupled magnetically to the transmitter, each of which 
will receive a copy of the energy sent by the transmitter: 


Don points to an even more clearly demonstrated occurrence of this effect in the Tesla Coil, In a typical 
Tesla Coil, the primary coil is much larger diameter than the inner secondary сой: 


== 


If, for example, 8,000 volts is applied to the primary сой which has four turns, then each turn would have 
2.000 volts of potential. Each tum of the primary coil transfers electromagnetic flux to every single turn of the 
secondary winding, and the secondary coll has a very large number of tums. Massively more power is 
produced in the secondary coil than was used to energise the primary coil. A common mistake is to believe 
that a Tesla Coil can't produce serious amperage. If the primary сой is positioned in the middle of the 
secondary coll as shown, then the amperage generated will be as large as the voltage generated. А low 
power input to the primary coil can produce kilowatts of usable electrical power as described in chapter 5. 


а. Resonance. An important factor in circuits aimed at tapping external energy is resonance. It can be hard 
to see where this comes in when it is an electronic circuit which is being considered. However, everything 
has its own resonant frequency, whether itis a coll or any other electronic component. When components 
are connected together to form a circuit the circuit has an overall resonant frequency. As a simple example, 
consider a swing: 


à 


If the swing is pushed before it reaches the highest point on the mother's side, then the push actually 
detracts from the swinging action. The time of one full swing is the resonant frequency of the swing, and that 
is determined by the length of the supporting ropes holding the seat and not the weight of the child nor the 
power with which the child is pushed. Provided that the timing is exactly right, a very small push can get a 
‘swing moving in a substantial arc. The key factor is, matching the pulses applied to the swing, to the 
resonant frequency of the swing. Get it right and a large movement is produced. Get it wrong, and the 
swing doesn't get going at all (at which point, critics would say "see, see swings just don't work - this 
proves it 11"). 


Establishing the exact pulsing rate needed for a resonant circuit is not particularly easy, because the circuit 


contains сой (which have inductance, capacitance and resistance), capacitors (which have capacitance and 
а small amount of resistance) and resistors and wires, both of which have resistance and some capacitance. 


3-16 


These kinds of circuit are called "LRC" circuits because "L" is the symbol used for inductance, "Я" is the 
symbol used for resistance and "C" is the symbol used for capacitance. 


Don Smith provides instructions for winding and using the type of air-core coils needed for a Tesla Coll. He 
says 


1. Decide a frequency and bear in mind, the economy of the size of construction selected. The factors are: 


(а) Use radio frequency (above 20 KHZ). 
(b) Use natural frequency, i.e. match the coil wire length to the frequency - coils have both capacitance and 
inductance. 
(c) Make the wire length either one quarter, one half or the full wavelength. 
(d) Calculate the wire length in feet as follows: 
If using one quarter wavelength, then divide 247 by the frequency in MHz. 
ıf using one half wavelength, then divide 494 by the frequency in MHz. 
It using the full wavelength, then divide 998 by the frequency in MHz. 
For wire lengths in metres: 
If using one quarter wavelength, then divide 75.29 by the frequency in MHz. 
if using one half wavelength, then divide 150.57 by the frequency in MHz. 
If using the full wavelength, then divide 304.19 by the frequency in MHz. 


2. Choose the number of turns to be used in the coil when winding it using the wire length just calculated. 
The number of turns will be governed by the diameter of the tube on which the coil is to be wound. 
Remember that ће ratio of the number of tums in the "L - 1" and "L - 2" coils, controls the overall output 
voltage. For example, if the voltage applied the large outer сой "L - 1" is 2,400 volts and L - 1 has ten 
turns, then each turn of L - 1 will have 240 volts dropped across it. This 240 volts of magnetic induction. 
transfers 240 volts of electricity to every turn of wire in the inner "L - 2" coil. If the diameter of L - 2 is 
‘small enough to have 100 turns, then the voltage produced will be 24,000 volts. If the diameter of the L - 
2 former allows 500 turns, then the output voltage will be 120,000 volts. 


3. Choose the length and diameter of the coils. The larger the diameter of the coil, the fewer turns can be 
made with the wire length and so the coil length will be less, and the output voltage will be lower. 


а. For example, if 24.7 MHz is the desired output frequency, then the length of wire, in feet, would be 247 
divided by 24.7 which is 10 feet of wire (3,048 mm). The coil may be wound on a standard size of PVC 
pipe or alternatively, purchased from a supplier - typically, an amateur radio supply store. 


If the voltage on each turn of L - 1 is arranged to be 24 volts and the desired output voltage 640 volts, 
then there needs to be 640 / 24 = 26.66 turns on L - 2, wound with the 10 feet of wire already calculated. 


Note: At this point, Doris calculations go adrift and he suggests winding 30 turns on a 2-inch former. If 
you do that, then it will take about 16 feet of wire and the resonant point at 10-feet will be at about 19 
tums, giving an output voltage of 458 volts instead of the required 640 volts, unless the number of turns 
on L- 1 is reduced to give more than 24 volts per turn. However, the actual required diameter of the coll 
former (plus one diameter of the wire) is 10 * 12 / (26.67 * 3.14159) = 1.43 inches. You can make this 
size of former up quite easily if you want to stay with ten turns on the L - 1 сой. 


5. Connect to the start of the coil. To determine the exact resonant point on the coil, a measurement is 
made. Off-the-shelf multimeters are not responsive to high-frequency signals so а cheap neon is used 
instead. Holding one wire of the neon in one hand and running the other neon wire along the outside of 
the L - 2 winding, the point of brightest light is located. Then the neon is moved along that turn to find 
the brightest point along that turn, and when it is located, a connection is made to the winding at that 
‘exact point. L- 2 is now a resonant winding. It is possible to increase the ("О") effectiveness of the coil 
by spreading the turns out a bit instead of positioning them so that each turn touches both of the 
adjacent turns, 


в. The input power has been suggested as 2,400 volts. This can be constructed from a Jacob's ladder 
arrangement or any step-up voltage system. Ап off-the-shelf module as used with lasers is another 
option. 


т. Construction of the L - 1 input coil has been suggested as having 10 turns. The length of the wire in this 
‘coil is not critical. If a 2-inch diameter PVC pipe was used for the L - 2 coil, then the next larger size of 
PVC pipe can be used for the L - 1 сой former. Cut a 10-turn length of the pipe (probably a 3-inch 
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diameter pipe). The pipe length will depend on the diameter of the insulated wire used to make the 
winding. Use a good quality multimeter or a specialised LCR meter to measure the capacitance (in 
Farads) and the inductance (in henrys) of the L - 2 coll. Now, put a capacitor for matching L - 1 to L- 2 
across the voltage input of L- 1, and a spark gap connected in parallel is required for the retur voltage 
from L- 1. A timmer capacitor for L - 1 is desirable. 


в. The performance of L - 2 can be further enhanced by attaching an earth connection to the base of the сой. 


The maximum output voltage will be between the ends of coil L - 2 and lesser voltages can be taken off 
intermediate points along the coil if that is desirable. 


Don provides quite an amount of information on one of his devices shown here: 


Without his description of the device, it would be difficult to understand i's construction and method of 
operation. As I understand it, the circuit of what is mounted on this board is as shown here: 


Dundee безд 
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The electrical drive is from a 12-volt battery which is not seen in the photograph. Interestingly, Don remarks 
that if the length of the wires connecting the battery to the inverter are exactly one quarter of the wave length 
of the frequency of the oscillating magnetic field generated by the circuit, then the current induced in the 
battery wires will recharge the battery continuously, even if the battery is supplying power to the circuit at the 
same time. 


The battery supplies a small current through a protecting diode, to a standard off-the-shelf "tue sine-wav 
inverter. An inverter is a device which produces mains-voltage Alternating Current from a DC battery. As 
Don wants adjustable voltage, he feeds the output from the inverter into a variable transformer called а 
"Variac". This produces an AC output voltage which is adjustable from zero volts up to the full mains voltage 
(or a Ише higher, though Don does not want, or use, a higher voltage). The Variac is there so that Don сап 
feed a reduced AC voltage to the next component of his circuit which is a commercial Neon-tube driver. The 
use of a Variac makes it essential for Ihe inverter to be a true sine-wave type as a Variac cannot adjust the 
voltage of a square wave which the cheaper inverters generate. As the power requirement of the inverter is 
во low, the inverter should not cost very much. 


The neon-tube (or "gas-discharge" tube) driver circuit is a standard off-the-shelf device used to drive neon 
tube displays for commercial establishments. The one used by Don contains an oscillator and a step-up 
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transformer, which together produce an Alternating Current of 9,000 volts at a frequency of 35,100 Hz 
(Sometimes written as 35.1 kHz). The term "Hz" stands for "cycles per second". The Variac is there so that 
Don can lower that 9,000 volts. He has found that he gets great power output at lower input voltages. The 
particular unit which Don is using here, has two separate outputs, so Don connects them together and uses 
а blocking diode in each line to prevent either of them affecting the other one. Not easily seen in the 
photograph, the high-voltage output line has a very small, encapsulated, spark gap connected between it 
and а ground connection, This is to trap any voltage spikes by discharging them and restricting the output. 
voltage. The device is commonly used as a lightning strike protection device and in Don's circuit it lights 
continuously when the device is running. The component looks like this 
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The output of the neon-tube driver circuit is used to drive the primary "L1" winding of a Tesla Coil style 
transformer. This looks ever so simple and straightforward, but there are some subtle details which need to 
have attention paid to them. 


The operating frequency of 35.1 kHz is set and maintained by the neon-tube driver circuitry, and so we do 
not have to do any direct tuning ourselves. That frequency is imposed on the "LI" coll winding which 
induces exactly the same frequency on the "L2" secondary winding. However, we need to pay special 
attention is the ratio of the wire lengths of the two сой windings as we want these two winding to be tuned to 
exactly ihe same frequency. 


Don uses a plastic tube as the former for his "L1" primary coll winding. As you can see here, the wire is fed 
into the former, leaving sufficient clearance to allow the former to be slid all the way into the outer coll. The 
wire is fed up inside the pipe and out through another hole to allow the сой tums to be made on the outside 
of the pipe. There appear to be five tums, but Don does not always go for a complete number of turns, so it 
might be 4.3 turns or some other value. The key point here is that the length of wire in the "L1" coil turns is 
exactly one quarter of the length of wire in the "L2" сой turns. 


The "L2" сой is a commercial 3-inch diameter unit from Barker & Williamson, constructed from uninsulated, 
solid, single-strand “tinned” copper wire. Don has taken this coll and unwound four turns at the centre of the 
coil in order to make a сепие-ар. He then measured the exact length of wire in the remaining section and 
made the length of the "L1" coil turns to be exactly one quarter of that length. The wire used for the "L1" coil 
looks like Don's favourite "Jumbo Speaker Wire" which is a very flexible wire with a very large number of 
extremely fine uninsulated copper wires inside it. 


You will notice that Don has placed a plastic collar on each side of the winding, matching the thickness of the 
wire, in order to create a secure sliding operation inside the outer "L2" coll, and the additional plastic collars 
positioned further along the pipe provide further support for the inner сой. This sliding action allows the 
primary coil "L1" to be positioned at any point along the length af the "L2" secondary coil, and that has a 
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marked tuning effect on the operation of the system. The outer "L2" сой does not have any kind of tube 
support but instead, the сой shape is maintained by the stiffness of the solid wire. 


The "L2" coil has two separate sections, each of seventeen turns. One point to note is Ihe turns are spaced 
apart using slotted strips to support the wires and maintain an accurate spacing between adjacent tums. 
While the spacing might be to avoid sparking because of the high voltage generated in this сой, it must be 
remembered that spacing coi like this alters the characteristics of the coil, changing its main 
energy-storing capability from " to “capacitive” mode. Every coil has resistance, inductance and 
capacitance, but the form of the coil construction has a major effect on the ratio of these three 
characteristics. The coil assembly is held in position on the base board by two off-white plastic cable ties. 
The nearer half of the coil is effectively connected across the further half as shown in the circuit diagram 
above. 


‘One point which Don stresses, is that the length of the wire in the "L1" сой and the length of wire in the " 
coil, must be an exact even division or multiple of each other (in this case, the "L2" wire length in each half of 
the "LZ" сой is exactly four times as long as the "L1" coil wire length). This is likely to cause the "L1" coil to 
have part of a шт, due to the different coil diameters. For example, И the length of the "L2" сой wire is 160 
inches and "L1" is to be one quarter of that length, namely, 40 inches. Then, if the "L1" coil has an effective 
diameter of 2.25 inches, (allowing for the thickness of the wire when wound on a 2-inch diameter former), 
then the "L1" coil would have 5.65 (or 5 and 2/3) tums which causes the finishing turn of "L2" to be 240 
degrees further around the coll former than the start of the first шт - that is, five full turns plus two thirds of 
the sixth tum. 


The L1 / L2 coil arrangement is a Tesla Сой. The positioning of the "L1" coil along the length of the "L2" coil, 
adjusts the voltage to current ratio produced by the coll. When the "L1" coil is near the middle of the "L2" 
coll, then the amplified voltage and amplified current are roughly the same. However, Don stresses that the 
"height" length of the coil (when standing vertically) controls the voltage produced while the coil "width" (the 
diameter of the turns) controls the current produced. 


The exact wire length ratio of the turns in the "LI" and "L2" coils gives them an almost automatic 
synchronous tuning with each other, and the exact resonance between them can be achieved by the 
positioning of the "L1" coil along the length of the "L2" coil. While this is a perfectly good way of adjusting 
the circuit, in the 1994 build shown in the photograph, Don has opted to get the exact tuning by connecting a 
capacitor across "LI" as marked as "C" in the circuit diagram. Don found that the appropriate capacitor 
value for his particular coil build, was about 0.1 microfarad (100 nF) and so he connected two 47 nF high- 
voltage capacitors in parallel to get the value which he wanted. It must be remembered that the voltage 
across "LI" is very high, so if a capacitor is used in that position it will need a voltage rating of at least 9,000 
volts. Don remarks that the actual capacitors seen in the photograph of this prototype are rated at fifteen 
thousand volts, and were custom made for him using a "self-healing" style of construction. As has already 
been remarked, this capacitor is an optional component. 


Don also opted to connect a small capacitor across the "L2" coil, also for fine-tuning of the circuit, and that 
‘optional component is marked as "C2" in the circuit diagram and the value used by Don happened to be a 
single 47nF, 8,000 volt capacitor. As the two halves of the "L2" coil are effectively connected across each 
other, itis only necessary to have one fine-tuning capacitor for "L2": 


There are various ways of dealing with the output from the "L2" coil in order to get large amounts of 
conventional electrical power out of the device. The method shown here uses the four very large capacitors 
seen in the photograph. Each of these four capacitors are 8 microfarad capacity with a 2,000 volt rating. In 
spite of the fact that they appear to be wired in parallel, they are in fact, wired in series to make a single 
capacitar of 2 microfarad capacity with an 8,000 volt rating. Don remarks that he has to be very careful to 
keep the voltage to the neon-tube driver circuit tumed down in order to avoid getting more than 8,000 volts 
on these output storage capacitors. 


This capacitor bank is fed through a diode which is rated for both high voltage and high current, as Don 
states that the device produces 8,000 volts at 20 amps, in which case, this rectifying diode has to be able to 
handle that level of power, both at start-up when the capacitor bank is fully discharged and "L2" is producing 
8.000 volts, and when the full load of 20 amps is being drawn. The actual diodes used by Don happen to be 
rated at 25 KV but that is a far greater rating than is actually needed, 


In passing, it might be remarked that the average home user will not have an electrical requirement of 
anything remotely like as large as this, seeing that 10 kW is more than most people use on a continuous 
basis, while 8 KV at 20 A is a power of 160 kilowatts. As the neon-tube driver circuit can put out 9,000 volts 
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and since the L1 / L2 coil system is a step-up transformer, И the voltage fed to the capacitor bank is to be 
kept down to 8,000 volts, then the Variac must be used to reduce the voltage fed to the neon-tube driver. 
circuit in order to lower the voltage fed to the L1 / L2 coil pair, typically, to 3,000 volts. 
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At this point, the storage capacitor bank behaves like an 8,000 volt battery which never runs down and which 
can supply 20 amps of current for as long as you want. The circuitry for producing a 220 volt 50 Hz AC 
output or a 110 volt 60 Hz AC output from the storage capacitors is just standard electronics. In passing, 
опе option for charging the battery is to use the magnetic field caused by drawing mains-frequency current 
pulses through the output "choke" coil, shown here: 


The output current flows through the left hand winding on the brown cylindrical former, and when the 
photograph was taken, the right-hand winding was no longer in use. Previously, it had been used to provide 
charging power to the battery by rectifying the electrical power in the coil, caused by the fluctuating magnetic 
field caused by the pulsing current flowing through the left hand winding, as shown here: 
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The DC output produced by the four diodes was then used to charge the driving battery, and the power level 
produced is substantially greater than the minor current drain from the battery. Consequently, itis a sensible 
precaution to pass this current to the battery via a circuit which prevents the battery voltage rising higher 
than it should. А simple voltage level sensor can be used to switch off the charging when the battery has 
reached its optimum level. Other batteries can also be charged if that is wanted. Simple circuitry of the type 


3-22 


shown in chapter 12 can be used for controling and limiting the charging process. The components on 
Don's board are laid out like this: 


inverter 


3,000-yolt capacitor 


transformer 


Neondube. 


L1 / L2 sliding coil transformer 


Don draws attention to the fact that the cables used to connect the output of "L2" to the output af the board, 
connecting the storage capacitors on the way, are very high-voltage rated cables with special multiple 
coverings to ensure that the cables will remain Sound over an indefinite period. Please bear in mind that 
the voltages here and their associated power levels are literally lethal and perfectly capable of killing 
anyone who handles the device carelessly when it is powered up. When a replication of this device 
is ready for routine use, it must be encased so that none of the high-voltage connections can be 
touched by anyone. This is not a suggestion, but it is a mandatory requirement, despite the fact that 
the components shown in the photographs are laid out in what would be a most dangerous fashion 
were the circuit to be powered up as it stands. Under no circumstances, construct and test this 
circuit unless you are already experienced in the use of high-voltage circuits or can be supervised by 
somebody who is experienced in this field. This is a "one hand in the pocket at all times" type of 
circuit and it needs to be treated with great care and respect at all times, so be sensible. 


The remainder of the circuit is not mounted on the board, possibly because there are various ways in which 
the required end result can be achieved. The one suggested here is perhaps the most simple solution: 
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The voltage has to be dropped, so an iron-cored mains-frequency step-down transformer is used to do this. 
To get the frequency to the standard mains frequency for the country in which the device is to be used, an 
oscillator is used to generate that particular mains frequency. The oscillator output is used to drive a suitable 
high-voltage semiconductor device, be it an FET transistor, an IGBT device, or whatever. This device has to 
switch the working current at 8,000 volts, though admittedly, that will be a current which will be at least thirty 
six times lower than the final output current, due to the higher voltage on the primary winding of the 
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transformer. The available power wil be limited by the current handling capabilities of this output 
transformer. 


As the circuit is capable of picking up additional magnetic pulses, such as those generated by other 
equipment, nearby lightning strikes, etc. an electronic component called a "Varisto marked "V" in the 
diagram, is connected across the load. This device acts as a voltage spike suppressor as it short circuits 
апу voltage above its design voltage, protecting the load from power surges. 


Don also explains an even more simple version of the circuit as shown here: 


0 to mains voltage бїр 9,000 volts 


@60 Hz ёъли step-down 
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This simplified circuit avoids the need for expensive capacitors and the constraints of their voltage ratings, 
and the need for electronic control of the output frequency. The wire length in the turns of coll "L2" stil 
needs to be exactly four times the wire length of the turns in сой "L1", but there is only one component which 
needs to be introduced, and that is the resistor "В" placed across the primary winding of the step-down 
isolation transformer. This transformer is a laminated iron-core type, suitable for the low mains frequency, 
but the output from "L2" is at much higher frequency. It is possible to pull the frequency down to suit the 
step-down transformer by connecting the correct value of resistor "R" across the output transformer (or a coll 
and resistor, or a coil and a capacitor). The value of resistor needed can be predicted from the American 
Radio Relay League graph (shown as Fig.44 in Don's „pdf document which can be downloaded free from the 
www ffee-energy-info.com website). The correct value could also be found by experimentation. You will 
notice that an earthed dual spark gap has been placed across "L2" in order to make sure that the voltage 
levels always stay within the design range. Don remarks that he intends this particular device to be built by 
anyone who wants to, providing power for that person's needs and that some two hundred replications have 
already been built. 


Don also explains an even more simple version which does not need a Variac, high voltage capacitors or 
high voltage diodes. Here, a DC output is accepted which means that high-frequency step-down transformer 
operation can be used. This calls for an аи-соге transformer which you would wind yourself from heavy duty 
wire. Mains loads would then be powered by using a standard off-the-shelf inverter. In his version, itis of 
course, necessary to make the "L1" turns wire length exactly one quarter of the "L2" turns wire length in 
order to make the two coils resonate together. The operating frequency of each of these coils is imposed on 
them by the output frequency of the neon-tube driver circuit. That frequency is maintained throughout ће 
entire circuit until it is rectified by the four diodes feeding the low-voltage storage capacitor. The target 
output voltage will be either just over 12 volts or just over 24 volts, depending on the voltage rating of the 
inverter which is to be driven by the system. The circuit diagram is: 


Step-doven 
transformer. 


Inverter F|_ river, T (m 


QV 


Another device of Don's is particularly attractive in that almost по construction is needed, all of the 
components being available commercially, and the output power being adaptable to any level which you 
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want. Don particularly likes this circuit because it demonstrates COP»1 so neatly and he remarks that the 
central transmitter Tesla Coil on its own is sufficient to power a household. 


The coil in the centre of the board is а power transmitter made from a Tesla Coil constructed from wo 
Barker & Williamson ready-made coils. Three more of the inner сой are also used as power receivers. The 
‘outer, larger diameter coil is a few turns taken from one of their standard coils and organised so that the coil 
wire length is one quarter of the сой wire length of the inner coil ("L2") 


As before, a commercial neon-tube driver module is used to power the "L1" outer сой with high voltage and 
high frequency. It should be understood that as power is drawn from the local environment each time the 
power driving the transmitter сой "LI" cycles, that the power available is very much higher at higher 
frequencies. The power at mains frequency of less than 100 Hz is far, far less than the power available at 
35,000 Hz, so if faced with the choice of buying а 25 kHz neon-tube driver module or a 35 kHz module, then 
the 35 kHz module is likely to give a much better output power at every voltage level 


The "LI" short outer сой is held in a raised position by the section of white plastic pipe in order to position it 
correctly relative to the smaller diameter "L2" secondary coil. Again, it appears to have five turns: 
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The secondary coils are constructed using Barker & Williamson's normal method of using slotted strips to 
hold the tinned, solid copper wire turns in place. 


As there are very slight differences in the manufactured coils, each one is tuned to the exact transmitter 
frequency and a miniature neon is used to show when the tuning has been set correctly. 


The key feature of this device is the fact that any number of receiver сой can be placed anywhere near the 
transmitter and each will receive a full electrical pick up from the local environment, without altering the 
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power needed to drive the Tesla Coil transmitter - more and more output without increasing the input power - 
unlimited COP values, all of which are over 1. The extra power is flowing in from the local environment. 
where there is almost unlimited amounts of excess energy. 


Each of the pick up coils act exactly the same as the "L2" secondary coil of the Tesla Coil transmitter, each 
picking up the same level of power. Just as with the actual "L2" coil, each wil need an output circuit 
arrangement as described for the previous device. Presumably, the coils could be connected in parallel to 
increase the output amperage, as they are all resonating at the same frequency and in phase with each 
other. Alternatively, each could have its own separate output circuit with a step-down isolation transformer 
and frequency adjustment as before. If any output is to be a rectified DC output, then no frequency 
adjustment is needed, just rectifier diodes and a smoothing capacitor following the step-down transformer 
which will need to be an air core or ferrite core type due to the high frequency. 


Two DVDs containing video recordings of Don Smith's lectures are available for purchase via the website 
link: htips:isecure,netsolhost.com/nuenergy.org/product_catalog.htm 


Patrick Kelly 
engpjk@yahoo.co.uk 


As works [devays] Of [tarielya] To [kapanadze]. 


To us [motivchik] to catch, and the symphony 
we will write... 
IE]. [Dog]. 


Moral aspect. 

After the survey of the film of the demonstration "of the muff” Of [tarielya] [Kapanadze], i 
became likable and even roads this person as inventor and it is simple as men. 

To us it is necessary it to worthily estimate and to place this inventor before one row with such 
values of [alternativshchikov] as Edwin Grey, John [Bedini], Hubbard, [V]. [Grebennikov] and 
others... 

‘Therefore, from now on it: [Tariel], To [kapanadze], Georgian inventor: but not before which 
measure not "of [gruzyn]” and that other. 


Social aspect. 

Certainly, this muf pulls above itself whole chain of the problems, which are not absolutely 
necessary to us. Most important problem this that which “SOMEBODY” can think that this box 
before the state to replace at the point of power station and other energy sources, including 
hydrocarbons, thus down today's moment can damage to the exporters of entire this, including 
[sopostavshchikov] on the transport and the realization. 

In reality this thus far not so, since all before the life changes gradually: spacecraft furrow the 
spaces of the universe, and cartage is used on the Earth, until now. 

Nevertheless, we should take measures for its possible protection, namely entire information on 
this theme hold before the separate folder, it is better on the disk or to [fleshke] and to be at call 
in order in "the case of what” - immediate to throw down all this beside the open Internet. 


[Motivehik] to catch... 

1 will try to completely exclude "water". 

Before the muff To [kapanadze], i.e., before the principle of the operation of this muff is [tsimis], 
the raisin, on which this all is built 

It relatively simple, but in order beside it “to enter" it is necessary to pass known concepts, but 
already without solonchak playa. 


Is above beyond the supplementary sheet depicted diagram from the patent Of [tarielya] To 
[kapanadze]. Only it does not a little correspond to green box, since it is its improvement. 


Single-cycle resonance of medium. 
Let us begin Azov. 
Parallel circuit the LC. 
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Charge of capacity. Discharge of capacity down the inductance. Strained by the inductance of 
environment - soft push, push, but not by impact impulse. Recovery of [napryaga] of medium, 
motion conversely, self-induction, the recharge of capacity, subsequently - resonant circuit. 

Is established stable fluctuation, resonance frequency. 

In consequence of which? 

As a result of the pushing of medium down one side, and the recharge of capacity - as the 
consequence of the motion of medium conversely. 


Hundred per-cent "single-cycle", “one-sided” the resonance bridge, when on it goes by system 
the company of soldiers and it strikes its surface, but in this case “does not pull back” this 
surface upward conversely, but also this it is sufficient so that the bridge would be pulled down. 


But let us return to the outline LC. 
I change capacitance value down that or other side. What will occur? 


$1 


и 
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‘The phenomenon of resonance remains, only changes the frequency of resonance and the 
amplitude of fluctuation because of a change in the energy factor of outline. 


But based on the position of medium - all [ostaetsya] against its places, it as before 
[elektromagnitouprugaya] and attempts to always " reset to zero" its gradient of [lokala] of 
[napryaga], elasticity. 

The question arises on the course of events in me. 

But there is whether very natural resonance of medium? 

Le., can we by our randomly outline fall on some unknown thus far to us the resonance of 
medium and because of this "rock OHO"? 

answer is not! 

Since in entire time of the history of radio communication and any connected for the sake of this. 
question outlines, someone compulsorily "would get in” before it, beside natural [em] resonance. 
But there is one small reservation. 

This is the volume of medium, limited as far as the walls of solid body, from which can be 
reflected [em] the wave. Here can arise the so-called volumetric resonance of medium, excited 
по longer only inductance, but also by the flow of [em] of emission. 

But this is the question, which relates down the same platform [VSG] and we it thus far, we do 
not examine. 


Double measure resonance of medium. 
‘That I make further. 

I remove the capacity of outline and instead of it connect the generator of sine down the 
inductance, it is desirable with small [КМП (coefficient of nonlinear distortions), and I sw 
same [lokal] of medium. 
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[Lokal] - because it is formed by reduction in the power of [em] of the emission of inductance 
down the square of distance based on й. 
And, glory to god, otherwise we here [narezonirovali]. 


For the monitoring of the resonance of medium I stretch small inductance, inductane 
down the basic inductance and connect down it [ostsil]. 


sensor, 


lat 
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What is observed? 
Is observed the same resonance of medium, only down much better, since generator, in contrast 
to the capacity, not only pushes medium “there”, but also it " pulls” it conversely. 


1 observe the [ofigennuyu] power of the oscillating process of medium. 
And in me here appears the desire to rock the small bit of this energy, and bit itself - OHO!, and 
to use it before “underdeveloped spheres of my patriarchal economy". 

T connect lamp down this to inductance- sensor and see for this that it not sickly burns. But here I 
observe, that my generator began "to [dosasyvat]" from the rosette exactly that power, which 
was equal down the power of lamp. 

ultaneously "began to pull itself" the resonance of medium and I understand, that it was 
introduced beside [lokal] of the resonance of medium, about the well-aimed determination Of 
[n]. [Tesly], friction clutch! 

And entire my [kombina] became commonplace, pri 
destroyed and disappeared. 

And with melancholy of [osoznaetsya], that was disrupted the main thing is/are this it was 
rupted the resonance of medium!!! 

Muff from the resonance can be rocked only with the condition not for its disturbance 
As this to make??tt 


уе transformer, and my “muff” was 


[Motivchik] floated... 

‘And here here to us down the aid comes [Yu]. Ivanov's [ritmodinamika] 

Ivanov describes this moment. 

When before the pool, which was remained still after union, before [lokale] of the system of the 
Ukraine was lowered in Hertz's portions commercial frequency, then was registered the powerful 
draining of energy there. ([Khokhlyatskiy] resonance. Name my). 

To crests even they were put out down claim beyond this theme. 

From entire variety Of [ritmodinamiki] for us is important precisely this moment!!! 

It is interesting: he does know about this our [Kapanadze] or it did leave down this randomly? 
And it is still interesting: did know about this sixteen-year boy Hubbard or he did also leave 
down this randomly? 

Here to us and the answer: as to rock [khalyavku] without disrupting the resonance of 
medium, medium!, but not outline! 


Second displaced resonance of [lokala] of medium. 
Therefore, adhering to the analogy "displaced before the frequency resonance -[lokala] of 
that rocks from the general large, “correct” resonance of power system concealed 
[khalyavku], we can be determined before the criteria of the second inductance and that. 
frequency of resonance, created by it in order to rock the bit of energy from the organized 
resonance of [lokala] of the medium of the first inductance. 


1. The volume of energy, pumped out by the second inductance must be by an order, 
if not more, it is less than that volume of energy, which is created for the sake of the 
first inductance. 

2. Because of this, its, second inductance, magnetic field must be less than the 
magnetic field of the first inductance. 

3. And already as a result of entire this overall 
Henry must be less than the first. 

4. The rolled away power by the second inductance - this is the consequence of a 
difference in the frequencies of the resonance oscillation between the first and 
second inductance! 


izes and inductance itself before 


But can happen so that the frequency of the second inductance sharply it will change it will so 
that take entire energy of the resonance of [lokala]? 
And as it [dolbanet]!!! 
Can. 
‘Therefore before the patent specification [Tarielya] has such lines. 
The first frequency regulator (7) stabilizes the obtained high frequency in accordance 
with the need and orders it, causing no harm to parts against the output of chain. 


It is obvious that in it to this [dolbalo] and repeatedly. 
Thus, summing up it is possible to say that the evacuation of energy of the resonance of medium 
is produced also as far as resonance, but the frequency of it a little, on Hertz, ten Hertz, it is 
different from the frequency of the general resonance, created for the sake of the first coil. 

Chart technology methods are such and are such they must be the values of a difference in the 
frequencies for satisfaction of this condition - let us determine more lately. 


Third resonance - resonance of charges. 
After satisfying increasingly above-presented conditions and after connecting lamp down the 
second coil - everything returns down the circles its - we obtain such break the same 
commonplace trans-, and together with it, that if not the film Of [tarielya], then long ago would 
throw all efforts for this theme. 
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‘Therefore we think and we move further. 
But who did say that, after hanging up lamp down the second inductance, we will not change and. 
will not worsen the resonance condition of medium, created by the first coil? Even if this 
[katukha], the second, is displaced before the frequency of its resonance relative to the frequency 
of the resonance of the first inductance. 
Clear pepper - let us worsen, still as will worsen, because the second resonance from “that 
sliding” became the same friction clutch! The same lamp on the indicative inductance, switch 
опей in parallel to the entrance of [ostsila], examined earlier! 
But here what is to be done? How to remove this [dolbannyy] friction clutch? 
But here also to be it is in no way necessary, since all this already thought over to us our 
fascinating participant in the forum - LAZI! 
What there is electric current? 
1 recall [voenku] before the institute. 
Instructor- Major shows in the diagram the passage of current on the chain: from 
plus of the power source, further lamp or another chain, then housing, the housing 
of the power source. 


Current - this that? Only directed motion of charges, electrons on the chain? 
No, not only! 
‘The clearest determination - wh 
best-seller - skill of circuit design. 

Current - this is the speed of the displacement of electric charge at point! 


h is by itself, give Horowitz and Hill, the authors of splendid 


‘Thus, gentlemen, before us the task: to light the tungsten filament of incandescent lamp. 
How this we can make? 
1. To apply a potential difference from the steady source of the current let us assume of 
storage battery. 
2. To include in break, the same rosette. 
ible also differently: to place lamp beside the inductor of high-frequency 
sten will be lit without the application to it, the filament, such as ог 


On the thread current, in the known to us case: 
will not be! 

In this case the charges, the same electrons, 
lattice of metal and зо on. 

It is good. 

But if we to the contact of lamp, which is located before the inductor do solder installations and 
down it will connect the contact of the second lamp, which is no longer located before the 
inductor, but outside, then will catch fire its filament or not? 

It can even be heated, but catch fire - no. 


.. housing, housing of the power source, flow 


"be twitched” 


ill high-frequen 


swinging crystal 


" of the charges of the first lamp will not be sufficient in order “to 
pull” the charges of the limited volume of the second thread 

‘The same friction clutch of phenomenon operates. 

But here if we connect the second contact of the second lamp down what or to volumetric 
[zhelezyake] (on LAZJ), and better let us ground how this makes [Tariel], then picture sharply 
will change! 

Is large [Khalyav 


] volume of charges as our [planetochka] the Earth. 
taking out” and “pressing” that limited volume of charges, 
which is found only before the volume of the thread of the second lamp, creating against its free 
end, in this case, {protivopotentsial], which reaches hundred volts, as this occurs on the thread of 
lamp, which is located before the high-frequency inductor. 

But most main that, the aim is at the point of what, we can organize, when the unlimited quantity 
of charges is present, obtained based on the large volumetric body, THE GALVANIC 
RESONANCE OF CHARGES! before tele- thick copper wire and furthermore of that jerked 
through through the primary and second inductance! 

There is no motion of current, in those accepted before our [zashorennykh] concepts 
But are only "pulling" of charges before tele- thick copper wires! 

And load is connected down this green box taking into account these definitions, but not taking. 
into account "housing, the housing of the power source". 


We already do not have need for “ 


Therefore, "pulling" of electrons before the tele- heavy-gauge wire, before the required 
order connected by the second end down a good grounding, can be produced with the 
connection to it of altogether only one end of the second inductance through the load: 


But most main that already there are no obstacles in the form of friction clutch whatever, for 
organizing already the third resonance - the resonance of charges. 

Based on your permission, gentlemen, I will repeat again: current itself, in the known to us cases 
does not flow, but only "it twitches itself”. Therefore the output of green box - this is high- 
frequency output! 

The most optimum form of load for this chain - 
incandescent lamps. 

‘This fact entails completely new approach to the organizations of the reactive load in the form 
of electric motors and that other. But the charm of reactive load consists before the fact that. 
before the same chain of connection it is possible to organize additional resonance, resonance, 
specific to the load of consumption! 

We will not be distracted, but let us pose to itself the following question: and as to connect the 
already known and extended everywhere alternating-current motors of commercial frequency 
before 50 Hz? 

For this [Kapanadze] provided usual amplitude modulator beside 50 Hertz, designated in the 
diagram patent by number 11 


is is resistive load, that by itself they are of 


So that we do have? 

Were examined three conditions, three resonances of the systems, which must be performed in 

order "[khalyavku] to rock 
1. High-voltage, high-frequency resonance of medium, organized by the first coil. 
2. High-frequency, but outstanding before the frequency and the power from the 
resonance of the first coil, the relatively low-voltage resonance of the second coil. 
3, The galvanic resonance of charges before the tele- thick copper wire, grounded. 
by one end for the purpose of obtaining the unlimited quantity of charges for. 
eliminating the phenomenon of the friction clutch of last resonance, since before 
this device everything is interconnected and this friction clutch, last resonance, it 
influences the passage of the resonance of primary coil. 
4. Specific, different from the traditional method, method of the connection of load. 


Is very interesting would be interesting to estimate the relatio 
resonances of the first and second coil. 


of the power of the 


Taking into account that the fact that the green box has a discharger with the width of clearance 
beside 11,5 мм, then the voltage of the breakdown of this space lies within the limits of 2000 
volts. 

Frequency of [vozbuda] of this discharger - 150 - 200 kHz. 

Second coil rocks the current of charges, by effort before 5 kW. 

‘This before the recomputation down the current: S000[ Vt]: 220[V] of 223[A], that also showed 
current tongs on the film. 

It turns out that the relative transformation ratio of the coils 

2000[v]: 220[V] = 10, approximate 
It leaves, that allegedly the thickness of the first outline is 10 times more, that is to say, it 
composes SO[kVt]. 

So whether this? Indeed we a matter have with the resonance. 

Give let us visit based on the other side. 
Power is proportional down the square of stre 
Before the first coil 2000 X 2000 = 4 000 000. 

Before the second coil 220 X 220 = 48 400 

Relation 4 000 000: 48 400 = 82, approximately 100 times. 

Came out already two orders. This already something. 

Le., before [lokale] of the resonance of the first coil it varies by 500 kW of power, and we pump 
out altogether only hundredth - S[kVt]. 

Before principle this is actual, against the level “of n 
soldier” beside S[kVt]. 


‚ so that “force did not note the loss of 


Now before the frequencies. 

If before "[khokhlyatskom] resonance” the frequency drift of power system composed 0,5 
Hertz, then this 1% of 50{Gts} 

1% from 200 0001615] this will be 2 kHz. 

It tums out that the frequency of the second coil can differ down the hundredth, i.e., in the limits 
of 2[kGts]. The definite dependence of power and frequencies is examined. But this down the 
future 

Here this already is considerably better than “to catch” the displacement of the resonance of the 
second inductance before Hertz or even before ten Hertz, about whom I assumed earlier. 


Conclusion. 

The basic principles of approaches to this problem were expressed. 

There are considerations, also, in the circuit design, but I did not intentionally examine them not 
in order randomly to not impose its point of view 

With exception, I lead the visual aid of that assertion To [kapanadze], that "the capacitor (2) 
serves after pump...” and are here clearly represented "points" as the contacts of transfer relay 
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So that, your word, gentlemen! 


Victor Grieg 
March 2009. 


p; 
But before principle, gentlemen, here, however are strangely begun to operate time, and 
temporary passages of energy, for what I strictly here and got in. 

But this already the theme of more serious conversation. 


We reflect under the patent of Tariela Kapanadze. 


The patent, as well as all other, is written by more legal language, rather than technical. As a 
matter of fact, it also is the legal document intended to put out to competitors and to constrain 
development of technology, other purpose in the given kind of the property | do not see. Of 
course we can say, that the inventor should be rewarded, but this reward often comes in such 
perverted form, that the inventor dies in poverty or walks from14 floors ... Who need such a 
reward? 


But in any case, under all this paper work the essence of the invention essence should be so the 
rights for the invention could be presented. Lets dig into the essence. 
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блок схоча устэновен Тариэлә Kansnaaze 


Drawing 1 represents the scheme of the existing invention. The parts connected with the 
invention are numbered and explained: 


1- Power switch 

2 - The Condenser 

3- Points (as the engine distributor) 
4- High-frequency generator 

5- The First filter 


6- Primary coil 


7- Frequencies First a regulator 
8- Second filter 

9- Frequenciy Stabilizer (regulator) 
10- Secondary coil 

11- Second regulator of frequency 
12- Exit (phase) (positive) 
122-positive cable 

13- Exit (neutral) 

13a - A negative cable 

14- Neutral (grounding) 

15- Initial power supplies 

A- Cable of the first circuit 


B- Cable of the second circuit 


THE INDEPENDENT DEVICE OF ENERGY 


The existing invention - the device self-sufficient (self-powering) and making the electric energy 
ready to use, started in work as the initial electric energy received from the accumulator or a 
similar energy source, transferring (transmitting) a magnetic field made in the first coil to the 
second coil through the stabilizer of frequency, after rhythmical stabilization of a magnetic field 
arising between coils; transforms independent energy - received by the second coil from air - to 
electric energy. 


Here looks like everything is clear. There is only few questions: 


1. How to transfer (transmit) a magnetic field from the first coil to the second, through the 
frequency stabilizer? What is the stabilizer of frequency? 


2. Rhythmical stabilization of a magnetic field. How? 


‘The existing invention receives external energy only in the first starting phase. This mentioned 
energy can be easily made from the small (little) accumulator or the battery or similar sources. 


After 1-2 seconds after the device will be started, the switch on a device input(entrance) 
disconnects(switches-off) the external electric A power (from the accumulator or a similar 
energy source), making electric energy. 


What occurs (happens) for us in these two seconds? 


Very small part of this electrical made energy are used by the device to power itself, and its big 
part is liberated for usage. Until the device is switched off, or some internal problem has not 
occurred inside, the device makes energy permanently. There is no modern device similar to 
the existing invention, making energy permanently, and powering itself. 


This is because for device operation it is required much less energy, than it turns out on an 
ошрицехи). Therefore, the device works as the valve, for the certain natural process existing 
and proceeding irrespective of the device. 


The first circuit is developed to make an electricity, transferring (transmitting) the magnetic 
field made in the first coil from electrical energy, received from independent initial power 
supplies, to the second coil. 


The first circuit consists of a time relay, the capacitor, points, the high-frequency generator, 
the first filter, the first coil, the first regulator of frequency (this circuit is shown by a line in a 
figure(picture)), 


So, under the statement of the author, this circuit produces an electricity, transferring 
(transmitting) a magnetic field of the first coil to the second. The magnetic field here ... well, 
how tell it more softly? It seems to me - bulshit. Probably, such terminology is applied not to 
stand out of the crowd. Say, all within the limits of the standard representation about an 
induction. Let's take a look at this circuit separately. 


первая или первичная цель. 


And let's look what the Great Son of the Georgian People (in abbreviated - GSGP), is trying to 
tell us. 


1. It is the switch with the timer, having for an object to disable external power supply at 
reaching the mode of self-powering. It is fulfilled quite straight forward, like the delay after 
which, the device is guaranteed can to support itself. For understanding of a principle this 
doesn’t play a bog role. Nothing new. 


2. The capacitor. Well the capacitor in this part of a circuit for us asks to be called аз 
демпферная (limiting?) capacity. Other role for the given part of the circuit I’m not able to 
find. However, the lines of connection divided in two, drop a doubt seed. But we will suppress it 
for a while. 


3. Points. The remarkable name. No way to identify them. But in the summary to a figure, the 
author makes the stipulation 3- Points (as the engine distributor) Georgian slang on Turkish 
manners. It is necessary to guess only that is hidden under this mysterious definition. The first. 
thought which comes to mind according definition «as the distributors, it is the commutator. As 
"cylinders" for us there is only one the task of this commutator not to switch between, but to 
switch on/off, connect or disconnect. For example Grey «in this place» had a multivibrator. And 
the name "points', suggests that it is real it, and on an output(exit) for it - "dotted line". Let's 
assume this is true. 


4, The high-frequency generator. Here like habitual the term and especially it is not necessary 
to be soared. But however there are slippery places. Why "multivibrator" is shown separately? 

But if you the usual person, instead of GSGP on the simple stupid direct logic it turns out that 

this "Points" raise(excite) a with great dispatch certain outline of high frequency. Here though 
Kill, but other understanding for me while is not present. 


5. The primary filter. A problem has put GSGP. What it is filtered? High frequency which is 
produced in the high-frequency generator. What for? 


And maybe this GSGP fools around? What is for us simplest filter for HF (high frequency)? Let's 
place capacitor for a while, just not to climb in to the higher (supreme) electronics(electronics 
engineering). 


Through this condenser, of corresponding to a nominal becomes clear, that everything is put to 
the coil 6. It is starting to appear the circuit. However, it is not visible from where "aic" (?2) 
comes. So now we have very common circuit, there is quite a lot of them. Well, let's draw it. 
anyway to avoid future confusions. Thus the switch with the timer we will throw out so it 
wouldn't mess things up. 
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предположительно схема 1 


Well here is what we have for now. Let’s go further. 


We look a circuit two (or secondary?) ... 


And the second circuit, thanks to the strong magnetic field accepted from the first coil, creates 
a difference of magnetic fields between coils. The difference of a magnetic field arising 
between the second coil and the first coil is stabilized by means of the stabilizer of frequency 
within this circuit. 


The second circuit consists of the second filter, the stabilizer of the frequency, the second coil, 
the second regulator of frequency. 


Well we will start from numbers. 


8. The secondary filter. As we have made bold to substitute the primary filter condenser why us 
to hesitate to make it again? Let's to it. 


9. The stabilizer frequencies (regulator). Bu-bu-bu ... It hard to tell what this device is 
represents by itself. But here something «sucks in the pit of the stomach» that it is that 
discharger, which We observed during demonstration, like creation by these smart hands. Let it 
be. (It not definitive opinion, | simply try to translate this the block the circuit(scheme) in 
simple one. There are possible error). But let’s leave it as discharger for a while. 


10. The coil secondary. Here without questions. 


11. The second regulator of frequency. Here to call it discharger will not be enough. But on 
other hand here still it is necessary to clarify what happens, that at such parameters of coils, ме 
оп an output(exit) receive industrial frequency. Therefore we will hand this device in air with 
the sign (?). 


The stabilizer of a difference of a magnetic field by means of the frequency stabilizer, this 
circuit also will transform energy which moves independently to air to the second coil 
standing(costing) on reception(trick) of this electrical energy. This electrical energy generated. 
by the second coil, regulates necessary frequency of an output(exit) (220 V - 50 Hz or 110 V - 60 
Hz) by means of the second regulator of frequency standing(costing) on an output(exit) of the 
coit. 


It seems that nevertheless it is necessary to recollect about a variant offered Zimney. It is 
probable that energy fluctuates in primary and secondary circuits with a difference on frequency 
in 50-60 Hz. And this is what frequencies support circuits are for. For two pendulums 
(mechanical ones) suspended on one wall come after a while to synchronism. Means it is 
necessary is artificial to support(maintain) mistuning, 


The detected beat frequency guarantees to us absence of influence of an output(exit) on an 
input(entrance). It is the positive moment. Negative that it is not completely clear how to 
provide it. But | believe that joint efforts we should outdo it GSGP. 


Lets try to finish principal circuit except for unclear moments. 


предположительная схема 2 


Here із what we've got. 


This made electrical energy is transferred(transmitted) to the set load through output outputs. 
Through output cables the device feeds itself with the made electrical energy. The mentioned 
process is ended after 1-2 seconds after the device will be started. After that the switch of a 
time element standing(costing) on an input(entrance) of the device disables the accumulator. 
And the device makes energy independently. 


The kind and optimistic ending. © 


Tesla also designed a device for picking up energy from the ait. As far as | am aware, it was never patented 
and | have never seen a specification of its output. Perhaps it was one of Tesla's failures but personally, 1 doubt 
that. It might make а very interesting experiment so see what level of output can be achieved using it. The 
‘construction is shawn here: 
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SIDE VIEW TOP VIEW 


It is essentially, а rectangular cylinder which contains two spherical electrodes like a Wimshurst machine. The 
cylinder is positioned vertically, so that when the electrodes are powered up with high voltage to create spark 
discharges, the air inside the cylinder is heated which causes it to rise up the cylinder. The heated air is ionised, 
so a magnetic field generated by a surrounding electromagnet, causes the charged ions to move to opposite. 
sides of the cylinder. Electrode plates positioned inside the cylinder, provide an electrical path for the excess 
positive and negative charges to flow together through the load - lighting, heating or motor circuits typically 


On the surface, this system would appear to be less than 100% efficient, іп that the amount of power applied to 
the device to make it operate should be less that the amount of power drawn from it to drive useful loads. 1 am 
not sure that this is necessarily so. Firstly, the air already contains charged ions before this device starts to 
generate more. These naturally occurring ions gain in number when a thunderstorm is likely, even to the extent. 
of giving many people a headache by their presence. These naturally occurring ions will be picked up by this 
device and without any input power needed to create them, they are capable of providing output power. 


Also, the whole earth is immersed in the zero-point energy field. This is seething energy at the quantum level 
whose effects can be seen even at ‘absolute zero’. This field is made of small random effects which makes it 
hard to obtain useful energy directly from it. The field needs to be structured before energy can be drawn from 
it One way to do this is to align the field with an event which causes coherent waves of energy to radiate 
outwards as a "radiant energy’ wave - something like the ripples caused on the surface of a pond of still water 


when a large stone is dropped vertically into the water. The ripple ‘waves’ move outwards from the ‘event’ until 
they reach the bank of the pond. If there was a generator attached to a float in the pond, it would be possible to 
pick up some energy from the ripples. The same can be done with ‘radiant energy waves if you can create 
them and know how to pick up energy from them. 


Radiant energy waves can be formed by very short sharp uni-directional electrical pulses. Pulses less than опе 
hundredth of a second are suitable for this. Опе way of creating pulses of that type is using а spark gap. In 
Tesla's device shown above, sparks are generated continuously. These sparks will generate radiant energy 
waves radiating out at right angles to the spark. Without a doubt, the vertical cylinder will have a mass of radiant 
energy shooting up it when itis being operated. This is in addition to the air ions which are being picked up. 
The only question is whether or not the electrode plate arrangement shown is capable of picking up any of this 
excess energy. Considering the metallic pickup device used by Edwin Gray to capture radiant energy as 
described below, it seems highly likely that some of that additional energy is, in fact, picked up and used to 
power the loads. 


It should be noted that Tesla's device shown above, will generate UV radiation in the same way as any MIG or 
stick welder does, so care should be exercised to avoid looking at the arc or allowing the UV to shine on your 
skin, even if the skin is covered by clothing. You can get serious sunbum through thin clothing if it is subjected 
to strong UV radiation. Also, radio interference is likely to be generated by the arc, so screening should be 
provided during any tests. WARNING: Tesla accidentally discovered that electric spark discharges in air, ignite 
and burn atmospheric oxygen and nitrogen, producing 12,000,000 volt waves. The oxygen and nitrogen, bath 
below atomic number 19 are thereby transmuted into alpha and beta charges (stripped helium nuclei with +2 
charge each, and electrons with -1 charges each) by the powerful radiation produced, having a voltage potential 
of 12 Mev. This is almost three times the Mev level of gamma radiation emitted by radium, it may well be the 
reason why Tesla did not publicise the device shown above, and should you decide to experiment with it, please 
bbe aware of the potential hazard of this radiation. 


A variation on the above device of Tesla's is given in the book "Physical Chemistry” Бу E. A. Moelwyn-Hughes, 
Pergamon Press, Oxford 1965, page 224. Rutherford and Geiger determined the fact that radium puts out alpha 
particles at the rate of 34,000,000,000 per second, each having two units of positive charge at 4.5 milion 
electron-volts. This is a staggering amount of energy which ionises the air inside the housing and produces 
enough power to be capable of replacing the entire Four Corners power complex indefinitely. 
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The variation of Tesla's device shown above, supports the lead container with its gram of radium on a strap 
across the bottom of the housing. The radiation ionises the air and the magnetic field separates the charges 
and directs them to opposite sides of the housing, to be collected and used via the electrode plates. There does 
mol appear to be any reason why strong permanent magnets should not be used instead of the DC 
electromagnet shown. 


Excerpt from the “Practical Guide to Free-Energy Devices" by Patrick Kelly, Part 8, pages 10 and 11. The full document is at 
‘wn. web-space.tviree-energylindex.himi 


Planetary lon Concentration and Source Data 


Almost all positive 
radioactivity. About 


+") natural ions during fair weather come from 


Each time a radioactive atom decays near the air, it 
typically ejects an energetic alpha particle, produces 50,000 - 500,000 air ion 
pairs as it travels a few cm through the air. Another 
(which produces about 250,000 ion pairs for each radon atom), and 
(high-energy protons from distant supernovas). Indoors, 
ions "live" typically 30 seconds before touching a surface and shorting to ground. 
Outdoor ions usually "live" several minutes more. Natural negative ions usually 
come from radioactivity and evaporating water. Lightning, thunderstorms, and 
forest fires can contribute "+" and "-" ions, but these ions are not produced under 
everyday conditions. 


lons cannot be produced without an energy source. An "energy source” 
means, heat or flame, radioactivity, frictional rubbing, electricity, evaporation 
(which is a heat process), etc. Minerals that are not radioactive do not 
spontaneously emit ions. Normal fair-weather ion concentrations are 200 to 800 
negative and 250 to 1500 positive ions per cubic centimeter. Indoor levels are 
usually lower. 


lons can also be produced by high-energy events, such as an open flame 
or a glowing hot object. Hot objects usually emit equal numbers of + and -ions. 
High DC voltage (over 1000 Volts), especially when connected to pointed metal 
edges or needles, will produce ions of the same polarity as the voltage source. 
This is the basis of electric ionizers. Evaporating water will produce - ions in the 
air and as a consequence leave «charges behind in the water that hasn't yet 
evaporated. If the excess «charges left behind are not conducted back to ground, 
the water will become + enough that -ion production will cease. For example, a 
fountain that has a motor that plugs into the wall will continuously produce -ions 
(until the water runs out) but a battery operated fountain will stop producing -ions 
after a few minutes if the fountain is well insulated from ground. The same is true 
of a battery-powered air ionizer. In general, for about every 3x10“ water 
molecules that evaporate, one water molecule carries an excess -charge. 


Because a large concentration of +ions can attract -ions, high 
concentrations of + and -ions are often found together. Typically, a high 
concentration (1000 or more) of both may be found in one area outdoors while 
low concentration (300 or less) is found typically one city block away. A cloud of 
pure +ions (no -ions) with a concentration of 1000 ions/cm would be very 


unstable and would fall apart if its diameter were more than about 30m (100). 
For this reason, high concentrations of exclusively + (or exclusively - ) ions tend 
to be compact, and don't extend more than about 30m. The only exception is 
during storms, when strong atmospheric electric fields can maintain a high 
concentration of exclusively one ion polarity. Indoors, the concentration of ions 
can vary radically from place to place (even over a distance of less than a meter). 
This strong variation occurs because air mixing (circulation) is often poor or 
nonexistent indoors. For this reason, if for example a negative ionizer is used 
indoors, a fan is usually needed; otherwise, the ions may just stay within an 
invisible "cloud" that extends no more than 2m in front of the ionizer. The 
resistivity of air (in ohm cm) is 6x10? /N, where М is the number of юпз/сс 
(whichever is lower of + or - ). The "half-life" (п seconds) of charges on a 
charged object is approximately Ту» = 1.2x10°/N. 


The lifetime of "fast" ions (these are the most common type) is determined 
by how long they last before they collide with a solid (or dust) which usually 
neutralizes their charge. Indoors, electric fields are stronger than outdoors. 
Plastic surfaces charge to a typical potential of -1000 volts. This produces 
electric fields of 500-5000 volts per meter (Vim) near the plastic surface. The 
electric field repels negative ions (air molecules with an extra O- or OH- ). The 
mobility of "ast" ions is about 1.210“ m/s per Vim (meters/second per 
voltimeter of electric field). Therefore, in a typical electric field near charged 
plastic of 2000 Vim, fast -ions are repelled at a speed of 2000 x 1.2x10 = 0.24 
m/s. Positive ions (air molecules with an extra H+ ог positive ammonia molecule) 
are attracted to the plastic by the same field. Mobility of fast «ions is slightly lower 
(about 1x10“ m/s per V/m) so they have a slightly slower speed. (There are also 
"slow" ions, which literally travel slower in a given electric field because they 
have a bigger volume [per amount of electric charge]. Typically these slow ions 
are much less common than fast ones. The Air lon Counter detects both, and 
displays the total number of charges per cc in the air. However, the sensitivity to 
slow ions is about 50% low.) If +ions in the air touch negatively-charged plastic, 
the ions give up their +charge. This partially neutralizes the -charge on the plastic. 
Under typical conditions, 99% neutralization of the -charge on the plastic would 
occur in a few hours. However, dust blowing by will rub against the plastic and 
acquire a «charge. This dust carries the «charge away (ultimately to Earth 
ground). As a result, the plastic usually retains some negative charge. A good 
way to standardize (and lengthen) the lifetime of indoor ions is to put them in a 
large cardboard box. (Cardboard is actually somewhat conductive, so there is 
litle electric field inside a box.) Average ion lifetime in a one cubic foot cardboard 
box is around 50 seconds, regardless of humidity, so if, for example, 4 pCi/L of 
radon is in the box, it will produce a continuous 1600 + ions/cm‘ in the box. 


You can produce negative ions directly by rubbing cotton fabric (or your hair) 
against a plastic object, which will then briefly emit negative ions. You can use а 
plastic comb on your hair. If you then blow air past the comb, the air will have 
between 1000 and 10,000 ions/cm? immediately next to the comb. The number 


is lower, in high humidity. Also, your breath contains about 20,000 to 50,000 - 
ions/cm? from the evaporating water, but you must be grounded to exhale a 
concentration this high. If you are insulated from ground, you will become more 
positively charged with each exhalation (by about five volts) because your breath 
is removing negative charge. Eventually, you will become sufficiently positive 
(after exhaling about 20 times), that the negative ions will immediately return to 
you. This is the same effect that occurs in building cooling systems that use an 
evaporating water tower. If not properly grounded, the water pump and vents will 
become very positive. (If the inside vents are isolated from the evaporating water 
via a heat exchanger, the vents may become very positive and produce a large 
number of «ions. This can be corrected simply by grounding the vent). 


Indoors, near ground level or in the basement, most +ions come from 
radon gas, although solid elements such as thorium and uranium can also 
contribute if they are on the surface of the concrete or rock. The number of ions 
is directly proportional to radon concentration multiplied by average ion lifetime. 
(Strong electric fields indoors will reduce the ion lifetime.) Because it is unlikely 
that a high level of 1000 +ions/cm’, (or 1.00 on the Air lon Counter) can come 
from anything else other than radioactive decay, flame, smoke, or a hot electric. 
heating element, it is probable that 1000 «ions/cm? in a basement signifies the 
presence of at least 4 pCi/L (picocuries per liter) of radon (2000 ions/cm = 8 
pCi/L, etc.) Four pCi/L is the maximum allowable amount in the U.S. If radon is 
the source of the ions, then the concentration of ions will be approximately equal 
throughout the basement. If, instead, it is +1000 near a water heater but only 100 
*ions/cm' elsewhere, it is not radon, but instead it from a little exhaust from the 
water heater. A slightly higher concentration of +ions near cracks in the concrete 
foundation or near corners indicate the radon is coming in there. If the average 
+ion count is low (for example, less than 100), then there is essentially no radon 
present. It is not possible to "hide" the ions that radon produces. "No +ions" 
means "no radon" 


, Practical Guide to 
Free-Energy' Devices 


Author: Patrick J. Kelly 


A Practical Guide to 'Free-Energy' Devices 


Preface 


Here is a small amount of background information in order that you can understand the nature of this 
“practical Guide to Free-Energy Devices” 


1 am just an ordinary person who became interested in "free-energy" as a result of a television programme 
entitled "IL Runs on Water’ shown in the 19805 by а UK television company called ‘Channel 4. This 
programme has since been put on the intemet and at this time can be seen at 
htip:/!video google.comlvideasearch?g-It€ Runs« On» Wateriq-lIs20Runs*e200 n9 20Water&start-20. 

From my point of view, the content of this documentary seemed to be rather unsatisfactory as it suggested 
quite а number of very interesting things but gave no real hard and fast specifics for the viewer to follow up. 
оп to investigate the subject further. However, it had the enormous benefit of making me aware that there 
was such a thing as “free-energy 


My attempts to find out more were not very successful. 1 bought paper copies of several of Stan Meyer's 
hydroxy gas patents from the Patent Office in 1986 but while they were interesting, they did not provide 
much in the way of additional information. Searching on the internet at that time did not produce much more 
in the way of practical information. Things have changed dramatically since then and there has been an 
enormous increase in available information. But, even today, it is relatively dificult to find direct, useful and 
practical information on free-energy systems and techniques. Much of the information consists of chatty, 
lightweight articles describing people, events and inventions in vague, broad outline terms which are almost 
completely lacking in specifics. 


These articles have the style of saying "There is а new invention called а ‘bus’ which is used to сапу 
passengers from place to place. We saw one the other day, it was painted green and blue and looked mast 
attractive. It is driven by Joe Bloggs who wears an engaging smile and а hand-knitted sweater. Joe says 
that even his children could drive a bus as it is so easy to do. Joe expects to retire in six months time as he 
is going to take up gold prospecting.” While I'm sure that an article like that is interesting, the sort of 
description which | would want would be: "There is a new invention called a 'bus' which is used to carry 
passengers from place to place. We saw one the other day, and were very impressed as it has seats for 
some forty-five people. It has bodywork made of pressed aluminium, a wheel at each corner of its 
considerable 40° x 10° structure, a five lire diesel engine made by the Bosworth Engineering Company of 
Newtown, and has power-assisted steering, hydraulic brakes and 


There are also many articles, scientific papers and books which, quite frankly, | am not able to understand as 
the authors think mathematically and express themselves in equations (where they frequently do not define 
the terms which they use in their equations, making them effectively meaningless). ! do not think in 
‘mathematical equations, so | do not share in this much higher level of thinking and analysis, though 1 do 
have some of these papers on my web site for the benefi of visitors who do have the ability to understand 
them easily. 


After a long period of searching and investigating | was beginning to gather enough information to be fairly 
confident of what was being done, what had already been achieved, and some of the possible background 
reasons for the effects which were being observed. Early in 2005 | decided that as | had encountered so 
‘much difficulty and had to put in so much effort to find out the basics of "ree-energy" that it could be helpful 
to others if | shared what 1 had found out. So 1 wrote the first edition of this presentation and created а 
simple web site to make it available to others. Of course, this body of information is not static ~ on the 
contrary, itis very fast-moving. Consequently, this information digest is updated and refined typically once 
or twice per week. The present form of presentation is the third style of layout which has been used as the 
Volume of material has increased. 


it should be stressed that this information is what | have discovered as part of my interest in the subject and 
is mainly а reporting on what is being said by other people. | have not buit and proved every device 
described — to do that would take many lifetimes, so please understand that this is just an attempt to aid your 
own investigation. While it can be proved that some device works as described, through independent 
replication and verification, the reverse is not true. If someone were to build a device and fail to get itto work 
аз described, then the most that can honestly be said is that an unsuccessful attempt was made to replicate 
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it. It does not, of course, show that the original device did not operate exactly as described, just that the 
(possibly inept) attempt at replication, was not successful. In some instances, you will see that | have 
expressed the opinion that the device is not viable, or, as in the case of the ‘Nitro Cell that 1 do think that it 
does work, but as many people have tried to build it and failed to get the results described, that it can't be 
recommended as an investigation project. 


1 do not suggest that this set of information covers every possible device, nor that my description is by any 
‘means the complete and definitive statement of everything to be known on the subject. The old saying 
applies here: "If you think you know all the answers, then you just haven't heard all the questions" So, this 
‘material is just an introduction to the subject and not an encyclopaedia of every known device. 


| should like to thank the very large number of people who have most kindly given me their permission to 
reproduce details of some of their work, providing photographs, checking what | have written, suggesting 
additions, etc. Also those kind people who have given me permission to reproduce their own works directly 
оп my web sites or in my documents. There seems to be a common thread of concern among many people 
that shows as a desire to share this information freely rather than to try to make money from selling it, and 1 
thank these people for their generosity 


Many people hold "conspiracy theory" views and believe that there is a concerted effort to suppress this 
information, and more especially, to prevent free-energy devices reaching the market. Personally, | think 
that the bulk of this opposition is just the normal reaction of vested commercial interests. If you were making 
a profit of literally millions per hour, would you welcome the introduction of a system which would eventually 
cut your income to zero? If not, then how much would you be willing to pay someone to make sure that the 
present system is never changed - a million? А billion? While this opposition is defintely there and people 
Who stand to lose money and/or power through change will continue to oppose this knowledge, and to a 
much greater extent, the introduction of any commercial free-energy device, this is not something which 1 
feel is immediately relevant to this presentation, and so almost the entire focus of the information is on 
devices ~ what they do, how they are made and how they may operate when they draw additional energy 
from the local environment, 


Let me stress again, that this set of information is not by any means the final word on the subject, but just ап 


Introduction to the subject by a single person who makes no claims to knowing all the answers. Enjoy your 
research — I hope you are successful іп every respect. 


Patrich Kelly 


April 2008. 


A Practical Guide to ‘Free-Energy’ Devices 


Contents 


Chapter 1: Magnet Power 
Overview and Introduction 


The Shen He Wang permanent magnet motar-generator 


The Bedini permanent magnet motor 
The Ecklin-Brown generator 

The Phi-Transtormer generator 

The Dave Squires variation of the Phi-Transformer 
The Garry Stanley motor arrangement 

The Howard Johnson magnet motor 

The ‘Carousel’ permanent magnet motor 

The Robert Tracy permanent magnet motor 

The Ben Teal electromagnet motor 

The Jines permanent magnet motor 

The Invention Intelligence permanent magnet motor 
The Stephen Kundel permanent magnet motor 
Charles Flynn's permanent magnet motor 

Steorn's Magnet Motor 

Asymmetrical Magnet Motor 

Magnetic lines of force from a standard bar magnet 
Dr Steele Braden's Magnet Motor 

David Cunningham's Magnet Motor 

Emil Hartman's Magnetic Track 

Howard Johnson's Magnetic Track 

James Roney's Shielded Stator Magnets 

Twin Shielded Rotor Idea. 

Donald Kellys Magnet Motor 

Mike Brady's Perendev Magnet Motor 


Chapter 2: Moving Pulsed Systems 
The Adams Motor 
The Kromrey No-Drag Electrical Generator 
The Teruo Kawai Motor 
Sell-Powered Water-jet 800 watt Generator 
The Muller Motor 
The RotoVerter 
Phil Wood's DC Motor RV Control System 
David Kousoulides' Power Recovery System 
Thyristor Test Equipment. 
Phil Wood's Power Recovery System 
Lawrence Tseung's COP = 3.3 Unbalanced Rotor 
Alternator Design Details. 


Chapter 3: Motionless Pulsed systems 
Graham Gunderson's Solid-State Electric Generator 
Charles Flynn's devices 
Stephan W. Leben's device 
Floyd Sweets VTA 
Dan Davidson's Acoustically-coupled Generator 
Pavel Imris' Optical Generator 
Michael Ognyanov's Selt-powered Power Pack 


The Michael Meyer and Yves Mace Isotopic Generator 


The Colman / Seddon-Gilliespie Generator 
Hans Coler's "Stromerzeuger" 

Don Smith's Magnetic Resonance System 
Kwang-jeek Lee's Power Amplification System 
Tariel Kapanadze's Sell-powered Device 


Chapter 4: Gravitational Pulsed Systems. 
Lawrence Tseung's Gravity Impact wheel 
The Chas Campbell System 
The Ted Ewert Cut Motor 
The Bedini Pulsed Flywheel 
The Water-jet Generator 
Gravitational Effects 
The Dale Simpson Gravity Wheel 
The Veljko Milkovic Pendulum / Lever system 
The Dale Simpson Hinged-Plate System 
The Murilo Luciano Gravity Chain 
Ivan Monk's Rotary Power Unit 


Chapter 5: Energy-Tapping Pulsed Systems 
Frank Prentice's horizontal wire system 
Dave Lawton's Water Fuel Cell 
John Bedini's Battery Pulse-Charger 
The Tesla Switch 
Bob Boyce's Toroid 
Don Smith's device 
Steven Mark's TPU 
The Ed Gray Power Tube 
Tesla's Experiments 
The Alberto Molina-Martinez Generator 
The Hubbard Selt-powered Generator 
The Joseph Cater Self-powered Generator 
Floyd Sweets VTA 


Collapsing Field Technology Self-powered Generators 


Chapter 6: Battery-Charging Pulsed Systems 
Bedini Pulsing 
Ron Pugh's Charger 
The Self-charging Variation 
The Re-wired Fan Charger 
The Automotive Relay Charger 
The Self-charging Motor 
The Ron Cole One-Battery Charger 
The Tesla Switch 


Chapter 7: Aerial Systems. 
Nikola Tesla's System 
Thomas Henry Moray's System 
Herman Plauston's System 
Roy Meyer's System 
Raymond Philips’ RF System 


Chapter 8: Fuel-less Engines 
The Bob Neal Engine 
The Leroy Rogers Engine 
The Vortex Tube 
The Eber Van Valkinburg Engine 
The Clem Engine 
The Papp Engine 
The Robert Britt Engine 
The Michael Eskeli Turbine 
The Water-pump Generator 
The Cahill & Scott Generator 


Chapter 9: Passive Systems 
Hans Coler device 
Thomas Trawoegers pyramid 
Peter Grandics’ pyramid 
The Joe Cell 
Co-axial Cable Electrets 


Chapter 10: Vehicle Systems 
Booster design 
Bubbler design 
The Smack's booster 
The Hotsabi booster 
The Zach West booster 
The DuPlex booster 
The Bob Boyce DC electrolyser 
Dave Lawton's water-splitter 
Stan Meyers water-spliter. 
Dr Cramton's water-splitter 
Bob Boyce's water-splitter 
Resonant frequency contral systems 
Water injection systems 
‘Spark timing adjustments 
Waste spark 
Peter Lowrie's hydroxy system 
Ted Ewert's Vortex Tube 
Cam timing 
The FireStorm Spark plug 
The Water Vapour Injection system 
Fuelsavers 
The Ram Implosion wing 
Vortex Fuel Reforming 
The Weird Nature of Water 


Chapter 11: Other devices 
The Tesla Generators 
The Aspden Device 
Paulo & Alexandra Correa 
Professor Konstantin Meyl 
Tesla's MHD unit. 
The Unified Field Theory 
Tesla's Dynamic Theory of Gravity 
John R. В. Searle 
The Gravity Wave Detector 
The Butch Lafonte Motor / Generator 
The Joseph Newman's COP = 8 Device 
Daniel Cook's Induction Coil 
Michael Eskeli's Fuel-less Heater 
Кап Schappeller's Free-energy Device 
Condensation-Induced Water Hammer 
William Hyde's COP = 10 Electrostatic Power Generator 


Chapter 12: Electronics tutorial 
Voltage 
Resistance 
‘Semiconductors - Transistors 
Diodes 
Alternating Current 
Coils (Inductors) 
The Ben Teal Motor 
Transformers 
Rectification and Power Supplies 
Multvibrators 
The Bistable 
The Monostable 
The Astable 
Inverters 
Digital Logic and Truth Tables 
The NAND gate and Gating 
The Latch 


10-1 
10-15 
10-17 
10.17 
10-18 
10-18 
10-19 
10-20 
10-23 
10-39 
10-44 
10-46 
10-47 
10-53 
10-55 
10-60 
10-61 
10-66 
10-67 
10-68 
10-70 
10-71 
10-72 
10-74 


11-1 
11-3 

11-15 
11-16 
11-16 
11-18 
11-20 
11-22 
11-23 
11-25 
11-30 
11-41 
11-43 
11-54 
11-65 
11-66 


12-1 
12-2 

12-10 
12-15 
12-17 
12-17 
12-19 
12.21 
12-22 
12-26 
12-26 
12-27 
12-28 
12-29 
12-29 
12-31 
12-34 


The NESSS Timer Chip. 
The 741 Op-amp Chip 

The SCR 

The Triac 

The 4022 Divide-By-Eight Chip 
Capacitors 

Prototype Construction 

Test Equipment 

Power Supply Unit 

The Oscilloscope 

The Weird Stuff 


Chapter 13: Doubtful devices 
Paul Baumann's "Thestakia’ 
The Homopolar or "N-Machine" 
The "Romag" and "Mini-Romag" Generators 
Cold Fusion 
Moller's Atomic Hydrogen Generator 
Muammer Yaldiz's "Ocean Star" Electrical Generator 
Jesse McQueen 
The Nitro Cell (D18') 
The HydroStar and HydroGen 
Hydrogen from Aluminium 
Francois Cornish 
Ultrasonic water-spliting 
The MEG 
Dave Lawton’s assymetric MEG variation 
Valeri Ivanov's Motionless Generator 


Chapter 14: Renewable Energy devices. 
Heaters 
‘Sang Nam Kim's hydroxy heaters 
Eugene Frenette 
Eugene Perkins 
Disc Heater 
The Peter Davey Heater 
Home-build Wind Generator 
Frank Herbert's Wind Generator 
Mead and Holmes Power System 
Solar Ovens 
‘Solar Water Pasteurisation 
Drinking Water Systems 
Solar Water Sills 
Sonic Water Pumps 
The Ram Pump 
Wave Power 
Solar Icemaker 
Cooling Using Heat 
Solar Panels 


Chapter 15: The Time Remaining 
Astronomical Events. 
New World Order Financial Attack 
New World Order Biological Attack 
^ Simple Home-Made Remedy 


Final comments 
‘An attempted response to the frequently asked question "What should I choose to build?" 


12-38 
12-42 
12-46 
12-47 
12-48 
12-49 
12-51 
12-54 
12-59 
12-60 
12-62 


13-1 
13-4 

13-6 

13-9 

13-9 

13-11 
13-17 
13-20 
13-38 
13-41 
13-42 
13-43 
13-43 
13-45 
13-46 


14-1 
14-3 
14-5 
14-6 
14-8 
14-9 
14-12 
14-24 
14-26 
14-26 
14-47 
14-52 
14-54 
14-56 
14-59 
14-61 
14-64 
14-65 
14-67 


15-1 
15-14 
15-42 
15-45 


Appendix 

US and UK Wire sizes and capacities 

Frank Fecera’s permanent magnet motor patent 

Howard Johnson's permanent magnet motor patent 

Harold Ewing's Carousel permanent magnet-generator patent 

The Pavel Imris minimal power lighting system patent 

The Colman/Seddon-Gillespie 70-year battery patent 

The Jon Sok An Lenz-less electrical generator patent 

The Molina Martinez self-powered electrical generator patent 

Michael Ognyanov's solid-state electrical generator patent 

Edwin Gray's electric motor patent 

Edwin Gray's electric power supply patent 

The Adams-Aspden electrical motor-generator patent 

William Barbat's selt-powered electrical generator patent 

John Reardon's AC generator patent 

Geoffrey Spence's selt-powered electrical generator patent 

Robert Alexander's COP = 2.93 electrical generator patent 

‘Shigeaki Hayasaka's electrical generator patent 

Larry Jamison's electrical generator patent application 

Teruo Kawai's COP»1 electric motor patent 

Joseph Newman's Energy Generator patent. 

Philip Brody's very high output ceramic solar devices patent 

Charles Flynn's controlled magnetic devices patent 

The Motionless Electromagnetic Generator patent 

Dan Davidson's acoustic-magnetic electrical generator patent 

John Bedini's battery-charging patent 

John Bedini's motor-generator patent 

John Bedini's pulse-charging system patent 

Richard Weir and Carl Nelson's battery replacement patent 

Hermann Plauston's aerial power systems patent 

Roy Meyers’ Electricty-producing device patent 

Paulo and Alexandra Correa's free-electrcity patent 

Paulo and Alexandra Correa's energy conversion patent 

The Mead-Nachamkin ZPE to electricity conversion patent 

Stanley Meyer's Water Fuel patent 4,936,961 

Stanley Meyer's hydrogen injection system for vehicles patent 4,389,981 

Stanley Meyer's hydrogen gas burner patent 4,421,474 

Stanley Meyer's hydrogen generation and enhancement patent 5,149,407 

Stanley Meyer's water fuel generator patent CA 2,067,735 

Stanley Meyer's WEC control circuitry patent WO 92/07861 

Stephen Meyers water-spliting patent application 2005/0246059 

Henry Puharich's water-spliting patent 4,392,230 

‘Shigeta Hasebe's spiral electrolyser patent 

Stephen Chambers’ hydroxy generator patent (Xogen Power Inc.) 

Charles Garrett's water carburettor patent. 

Archie Blue's electrolyser patent. 

Ruggero Santili's plasma arc electrolysis patent. 

Chak Chang's low-voltage low-temperature plasma patent application 

Juan Aguero's water-engine patent application 

Stephen Horvath's water-powered car patent. 

Christopher Eccles’ water-spliting cell patent. 

Spiro Spiros’ COP>1 electrolyser patent. 

Henry Paine's hydroxy gas conversion patent 

Boris Volfson's gravity drive patent 

Charles Pogue's first high-mpg carburettor patent. 

Charles Pogue's second high-mpg carburettor patent 

Charles Pogue's third high-mpg carburettor patent 

Ivor Newberry's high-mpg carburettor patent 

Robert Shelton's high-mpg carburettor patent 

Harold Schwartz's high-mpg carburettor patent 

Oliver Tucker's high-mpg carburettor patent 

Thomas Ogle's high-mpg carburettor patent 

Stephen Kundel’s permanent magnet motor 

Charles Flynn's permanent magnet motor 

Claude Mead and Wiliam Holmes wind power storage system 
8 


A-940 


Mark McKay's investigation into Edwin Gray's technology A-1028 
Web links to Scientific Papers A-1089 
Web links to Videos A-1090 


Alphabetical Index of Devices 


АС generator patent, John Reardon 
‘Acoustic Electrical Generator, Dan Davidson 
Acoustic-magnetic electrical generator patent, Dan Davidson 
Acoustic water pumps: Belloca, Dickinson and Benson 
Aerial power systems patent, Hermann Plauston 
Aerial system, Frank Prentice. 

Aerial system, Hermann Plauston 

Aerial system, Nikola Tesla. 

Aerial system, Raymond Philips 

Aerial system, Roy Meyers 

Aerial system, Thomas Henry Moray 

Air Vortex Turbine, Ted Ewert 

Alternator design, Prof. Kevin Sullivan 

Aspden Effect, Harold Aspden 

‘Asymmetrical Magnet Motor 

Asymmetrical Motionless Generator, Dave Lawton 
‘Atomic Hydrogen generator, William Lyne 

Automotive Relay battery pulser, Imhotep 
Battery-charging patent, John Bedini 

Battery-pulser, John Bedini 

Battery-pulser, John Bedini 

Battery-pulser, Ron Pugh 

Battery replacement patent, Richard Weir and Carl Nelson 
Battery technology, Ronald Knight 

Biflar Coil, Nikola Tesla 

Boosters, Various 

Britt Engine 

Capacitor Battery Pulser, Ron Cole 

Caravan Power System, Claude Mead and Wiliam Holmes. 
Car relay pulse charger, Imhotep 

Clem engine, Richard Clem 

Co-axial Cable Electrets 

Cold electricity capture, Dave Lawton 

Collapsing Field Technology 

Compressed-air engine, Bob Neal 

Compressed-air engine, Leroy Rogers 
Compressed-air tank, Scott Robertson 
Compressed-airloil engine, Eber Van Valkenburg 
Controlled magnetic devices patent, Charles Flynn 
COP = 2.93 electrical generator patent, Robert Alexander 
COP»1 electric motor patent, Teruo Kawai 

COP»1 electrolyser patent, Spiro Spiros 

Davey water heater, Peter Davey 

Drinking Water Systems 

Electrets 

Electrical energy from air, Nikola Tesla 

Electrical free-energy generation, Harold Aspden 
Electrical generator, Alfred Hubbard 

Electrical generator, Arthur Cahill John Scott 
Electrical generator, Joseph Cater 

Electrical generator, Alberto Molina-Martinez 
Electrical generator, Ecklin-Broun. 

Electrical generator, Graham Gunderson 

Electrical generator patent application, Larry Jamison 
Electrical generator, Meyer-Mace 

Electrical generator, Raymond Kromrey 

Electrical generator, self-powered 

Electrical generator patent, Shigeaki Hayasaka 
Electrical generator coil, Stephen Mark 

Electrical motor-generalor patent, Adams-Aspden 
Electrical power amplification system, Kwang-jeek Lee 
Electrical power pack, Michael Ognyanov 


10 


Electrcity-producing device patent, Roy Meyers 
Electric motor, Ben Teal 
Electric motor, Ben Teal 
Electric motor patent, Edwin Gray 
Electrical motor, Bill Muller, 
Electrical motor, Edwin Gray 
Electric motor, Robert Adams 
Electric motor, Teruo Kawai 
Electric power supply patent, Edwin Gray 
Electrolyser, Bob Boyce 
Electrolyser, Bob Boyce 
Electrolyser, Bob Boyce. 
Electrolyser, Peter Lowrie 
Electrolyser, Zach West 
Electrolyser patent, Archie Blue 
Electrostatic Power Generator, William Hyde 
Energy-conversion patent, Paulo and Alexandra Correa 
Energy Generator patent, Joseph Newman 
Fan Battery Pulser, Imhotep 
FireStorm spark plug, Robert Krupa 
Francois Cornish hydrogen generator 
Free-electicity patent, Paulo and Alexandra Correa 
Free-energy device, Karl Schappeller. 
Fuelsavers 
GEET fuel re-former system, Paul Pantone 
Gravity-chain device, Murilo Luciano 
Gravity drive patent, Boris Volfson 
Gravity-tapping generator, Chas Campbell 
Gravity Wave Detector, Dave Lawton 
Gravity wheel, Dale Simpson 
Gravity wheel, Lawrence Tseung 
Heater, Fuel-less, Michael Eskeli 
Heaters 
High-mpg carburettor patent, Charles Pogue 
High-mpg carburettor patent, Charles Pogue 
High-mpg carburettor patent, Charles Pogue 
High-mpg carburettor patent, Harold Schwartz 
High-mpg carburettor patent, мог Newberry 
High-mpg carburettor patent, Oliver Tucker 
High-mpg carburettor patent, Robert Shelton 
High-mpg carburettor patent, Thomas Ogle 
Hinged-plate gravity device, Dale Simpson 
Homopolar generator, Michael Faraday 
Hotsabi booster, "Hotsabi" 
Hydraulic Ram Pump 
Hydrogen from Aluminium 
Hydrogen gas bumer patent 4,421,474, Staniey Meyer 
Hydrogen generation and enhancement patent 5,149 407, Stanley Meyer 
Hydrogen injection system for vehicles patent 4,389,981, Stanley Meyer 
HydroStar and HydroGen devices 
Hydroxy gas conversion patent, Henry Paine 
Hydroxy generator patent, Stephen Chambers 
Hydroxy-burning heaters 
Induction Coil generator, Daniel Cook 
Inert-gas engine, Josef Papp 
Inert-gas engine, Robert Britt 
Inverter system, Jesse McQueen 
Joe Cell, Joe Nobel 
Joseph Newman Motor, Joseph Newman 
Lead-out energy, Lawrence Tseung 
Lenz-less electrical generator patent, Jon Sok An 
Long-ife battery, Colman / Seddon-Gillespie 
Low-voltage low-temperature plasma patent application, Chak Chang 
Magnet motor-generator, permanent SW, Shen He Wang 
Magnet motor, Bedini 
i 


Magnet motor, Carousel. 
Magnet-generator patent, Carousel 

Magnet motor patent, Charles Flynn 

Magnet motor patent, David Cunningham 
Magnet motor patent, Frank Fecera 

Magnet motor, Garry Stanley. 

Magnet motor, Howard Johnson. 

Magnet motor patent, Howard Johnson 
Magnet motor, Invention Inteligence (India) 
Magnet motor, John Jines 

Magnet motor, Donald Kelly 

Magnet motor, Perendev (Mike Brady) 
Magnet motor, Robert Tracy 

Magnet motor, Steele Braden 

Magnet motor, Steon 

Magnet motor, Stephen Kundel. 

Magnet motor, Twin Rotor proposal 

Magnetic Conversion, Don Smith 

Magnetic Conversion, Don Smith 

Magnetic flux, Charles Flynn. 

Magnetic track, Emil Hartman. 

Magnetic track, Howard Johnson 
Magnetohydrodynamic drive, Nikola Tesla 
MEG, Tom Beardon et al. 

Motionless Generator of Valeri Ivanov 
Minimal power lighting system patent, Pavel Imris. 
Motionless Electromagnetic Generator patent 
Motor-generator, Butch Lafonte 
Motor-generator patent, John Bedini 

Muller Motor, Bill Muller. 

N-machine generator, Michael Faraday 

Neal Compressed-air Engine 

Nitro Cell 

Ocean-Star generator, Muammer Yaldiz 
Optical Amplifier, Pavel Imris 

Pancake Coil, Nikola Tesla 

Pendulumilever device, Veljko Milkovic 

Phi Transformer, electrical generator 

Plasma arc electrolysis patent, Ruggero Santi 
Power Recovery System - David Kousoulides 
Power Recovery System - Phil Wood 

Power System for Caravans, Mead and Holmes 
Power tube, Edwin Gray (Marvin Cole) 
Pulse-charging system patent, John Bedini 
Pulsed DC Motor, Ted Ewert 

Pulsed flywheel generator, Chas Campbell 
Pulsed flywheel generator, John Bedini 
Pulsed flywheel generator, Jim Watson 
Pulsed flywheel generator, Lawrence Tseung 
Pulsed generator, Joseph Newman 

Pyramid, James Brock. 

Pyramid, Paulo and Alexandra Correa 
Pyramid, Peter Grandics 

Pyramid, Thomas Trawoeger 

Radium power generation, Nikola Tesia 

RF aerial to DC power, Raymond Philips. 
Ram Implosion Wing, Robert Patterson 

Ram Pump 

Refrigeration through heating, Albert Einstein. 
Romag generator, Magnetic Energy 

Rotary Power Unit, Ivan Monk 

RotoVerter, Hector Torres, 

RotoVerter, Phil Wood, 

RotoVerter, Extra energy collection (DK), 
RotoVerter, Extra energy collection (PW), 


12 


Searle Effect Device, John В. R. Searle 
Selt-powered water-jet electrical generator 

Selt-powered water-jet electrical generator 

Selt-powered electrical generator patent, Geoffrey Spence 
Sell-powered electrical generator patent, Molina Martinez 
Selt-powered electrical generator patent, Tariel Kapaladze 
Selt-powered electrical generator, TheGuru2You 
Sell-powered electrical generator patent, William Barbat 
‘Seventy-year battery patent, Coleman/Seddon-Gillespie 
Shielded stator magnets, James Roney 

‘Smack’s Booster, Eletrik 

Solar ovens, BYU 

Solar panels 

Solar Still Water-makers 

Solid-state electrical generator patent, Michael Oyganov 
Spiral electrolyser patent, Shigeta Hasebe 

‘Squires electrical generator design 

Stromerzeuger, Hans Coler 

Stromerzeuger, Hans Coler 

Tesla Coil, Nikola Tesla 

Tesla Coil, Correas 

Tesla Coil, Don Smith 

Tesla Switch, Nikola Tesla 

Tesla Switch, Nikola Tesla 

Testatika, Paul Baumann 

Thytistor Tester, circuit, 

Toroidal Power Unit, Bob Boyce 

Toroidal Power Unit, Stephen Mark 

Turbine, Michael Eskeli 

Ultrasonic hydrogen generator 

Very high output ceramic solar devices patent, Philip Brody 
Vortex Fuel Reformers, 

Vortex tube, 

VTA, Floyd Sweet 

VTA, Floyd Sweet 

Waste spark handling 

Water carburettor patent, Charles Garrett 

Water-engine patent application, Juan Aguero. 

Water Fuel Cell, Dr Scott Cramton 

Water Fuel Cell, Dave Lawton 

Water Fuel Cell, Dave Lawton 

Water fuel generator patent CA 2,067,735, Stanley Meyer 
Water Fuel patent 4,936,961, Stanley Meyer 

Water jet sell-powered 800 watt generator 

Water jet sell- powered 800 watt generator 

Water-maker, Calice Courneya 

Water-maker, Elmer Grimes 

Water-makers 

Water Heater, Peter Davey 

Water Acoustic Pump, Toribio Bellocq 

Water Acoustic Pump, Richard Dickinson 

Water Acoustic Pump, Arthur Bentley 

Water-powered car patent, Stephen Horvath. 
Water-spliting cell patent, Christopher Eccles 
Water-spliting patent application 2005/0246059, Stephen Meyer 
Water-spliting patent 4,392,230, Henry Puharich 

Water vapour injection Systems 

Water injection systems, Stan Meyer 

WEC control circuitry patent WO 92107861, Stanley Meyer 
Wind Generator, Dan Bartmann and Dan Fink 

Wind Generator, Frank Herbert 

Wind Power Storage System, Claude Mead and William Holmes 
Wire sizes and capacities 

ZPE to electricity conversion patent, Mead-Nachamkin 


13 


11-21 
2-27 
8-122 
A-213 
А- 100 
3-64 
3-10 
A-164 
A-83 
1-65 
10-17 
14-23 
14-68 
14-52 
A-113 
A-719 
1-32 
3-21 
9-1 
5-35 
11:15 
3-22 
5-5 
6-23 
13-1 
2-47 
5-36 
5-37 
8-108 
13-43 
A- 298 
10-72 
8-28 
3-12 
5-69 
10-55 
А- 740 
A-823 
10-39 
5-3 
10-20 
A-659 
А- 620 
2-27 
8-122 
14-56 
14-55 
14-52 
14-9 
14-56 
14-57 
14-58 
A-830 
A-857 
А- 680 
А. 689 
10-68 
10-47 
А- 670 
14-8 
14-24 
A-1021 
Ad 
A- 603 


‘Adams, Robert 
‘Adams, Robert 
‘Aguero, Juan 
‘Alexander, Robert 
Ап, Jon Sok 
Aspden, Harold 
Aspden, Harold 
Aspden, Harold 
Barbat, Wiliam 
Ваптапп, Dan 
Baumann, Paul 
Beardon, Tom 


John 
John 

John 

John 

John 

John 

John 
Belloca, Toribio 
Bentley, Arthur 
Blue, Archie 
Boyce, Bob 

Boyce, Bob 

Boyce, Bob 
Braden, Steele 
Brady, Mike 
Brinkley, Wiliam 
Britt, Robert 
Brock, James 
Brody, Philip 
Cahill, Arthur 
Campbell, Chas 
Cater, Joseph 
Chambers, Stephen 
Chang, Chak 
Classen, Ronald 
Clem, Richard 
Coe, Graham 

Cole, Marvin 

Cole, Ron 

Coler, Hans 

Coler, Hans 
Colman, Harold 
Colman, Harold 
Cook, Daniel 

Cook, Nick 
Cornish, Francois 
Correa, Paulo and Alexandra 
Correa, Paulo and Alexandra 
Courneya, Calice 
Cramton, Dr Scott 
Cunningham, David 
Davey, Peter 
Davidson, Dan 
Davidson, Dan 
Davson, Cryil 
Dickinson, Richard 
Drbal, Karel 
Eccles, Christopher 
Ecklin, John W. 


Alphabetical Index of People 


14 


Einstein, Albert 
Electrodyne Corporation 
Eskeli, Michael 
Eskeli, Michael 
Evert, Prof. Alfred 
EVGRAY, Yahoo forum, 
Ewert, Ted. 
Ewert, Ted. 
Ewing, Harold. 
Ewing, Harold 
Faraday, Michael 
Faraday, Michael 
Fecera, Frank 
Fink, Dan 
Flynn, Charles 
Flynn, Charles 
Flynn, Charles 
Flynn, Charles 
Garrett, Charles 
Grandies Peter 
Gray, Edwin 
Gray, Edwin 
Gray, Edwin 
Grimes Elmer 
Gunderson, Graham 
Hartman, Emil 
Hasebe, Shigeta 
Hayasaka, Shigeaki 
Hayes, James 
Heath, Brian 
Henry, Dr Joseph 
Herbert, Frank 
Hodowanec, Gregory 
Holdgate, Ed 
Holmes, william 
Holmes, William 
Horvath, Stephen 
Hubbard, Allred 
Hyde, William 
Hydrogen Garage 
Imhotep 
Imhotep 
Imris, Pavel 
Imris, Pavel 
Invention intelligence (India) 
Ivanov, Valeri 
Jamison, Larry 
Jines, John 
Johnson, Howard 
Johnson, Howard 
Johnson, Howard 
Kapaladze, Tariel 
Kawai, Teruo 
Kawai, Teruo 
Kelly, D. A. 
Kelly, D. A. 
Kenny, James 
Kim, Sang Nam 
King, Moray B. 
Knight, Ronald 
Kousoulides, David 
Kromrey, Raymond 
Krupa, Robert 
Kundel, Stephen 
Lafonte, Butch 

15 


Lawton, Dave 
Lawton, Dave 
Lawton, Dave 
Lawton, Dave 
Lawton, Dave 
Leben, Stephan W. 
Lee, Kwang-jeek 
Lisac, Bozidar 
Lowrie, Peter 
Lindemann, Peter 
Luciano, Murilo 
Lyne, Wiliam 
Mace, Yves 
Mark, Steven 
Martinez, Molina 
Marvin Cole 
Maynard, Roger 
Mazenauer, Hans 
McQueen, Jesse 
Mead, Claude 
Mead, Claude 
Mead, Franklin 
Meyer, Michael 
Meyer, Stanley 
Meyer, Stanley 
Meyer, Stanley 
Meyer, Stanley 
Meyer, Stanley 
Meyer, Stanley 
Meyer, Stanley 
Meyer, Stanley 
Meyer, Stanley 
Meyers, Roy 
Meyers, Roy 
Milkovie, Veljko 
Molina-Martinez, Alberto 
Moller, Nikolas 
Monk, мап 
Moore, Kenneth 
Moore, Dr. Terry 
Moray, Thomas Henry 
Moray, Thomas Henry 
Muller, Bill 
Nachamkin, Jack 
Naudin, Jean-Louis 
Neal, Bob 
Nelson, Cari 
Newberry, Ivor 
Newman, Joseph 
Newman, Joseph 
Newman, Joseph 
Nobel, Joe 
Ogle, Thomas 
Ognyanov, Michael 
Ognyanov, Michael 
Paine, Henry 
Papp, Josef 
Patrick, Stephen 
Patterson, Robert 
Philips, Raymond Snr. 
Plauston, Hermann 
Plauston, Hermann 
Pogue, Charles 
Pogue, Charles 
Pogue, Charles 

is 


Prentice, Frank 
Pugh, Ron 
Puharich, Henry 
Reardon, John 
Robertson, Scott 
Rogers, Leroy 
Roney, James 
Rothman Technologies 
Santili, Ruggero. 
Schappeller, Karl 
Schwartz, Harold 
Scott, John 

Searle, John R. R. 
‘Seddon-Gillespie, Ronald 
‘Seddon-Gillespie, Ronald 
‘Shelton, Robert 
‘Simpson, Dale 
‘Simpson, Dale 
‘Smith, Donald Lee 
‘Smith, Donald Lee 
Spence, Geoffrey 
Spiros, Spiro 
‘Squires, Dave 
Stanley, Gary 
Steom 

Stevens, Peter 
Sullivan, Prot. Kevin 
‘Sweet, Floyd 
Sweet, Floyd 
Szilard, Leo 

Teal, Ben 

Teal, Ben 

Tesla, Nikola 

Tesla, Nikola 

Tesla, Nikola 

Tesla, Nikola 

Tesla, Nikola 

Tesla, Nikola 
TheGuru2You 
Thomson, Elihu 
Torres, Hector 
Tracy, Robert 
Trawoeger, Thomas 
Tseung, Lawrence 
Tseung, Lawrence 
Tucker, Oliver 

Van Valkenburg, Eber 
Vassilatos, Gerry 
Voltson, Boris 
Wang, Shen He 
Watson, Jim 

Weir, Richard 
West, Zach 

Wood, Phil 

Wood, Phil 

Yaldiz, Muammer 
Zorzi, kim 


17 


A Practical Guide to ‘Free-Energy’ Devices 


Overview 


This document contains most of what | have learned about this subject after researching it for a number of years. 
Гат not trying to sell you anything, пог am 1 trying to convince you of anything. When | started looking into this 
subject, there was very litle useful information and any that was around was buried deep in incomprehensible 
patents and documents. My purpose here is to make it easier for you to locate and understand some of the 
relevant material now available, What you believe is up to yourself and none of my business. Let те stress that 
almost all of the devices discussed in the following pages, are devices which 1 have not personally built and 
tested. It would take several lifetimes to do that and it would not be in any way a practical option. Consequently, 
although | believe everything said is fully accurate and correct, you should treat everything as being “hearsay” ог 
opinion. 


Some time ago, it was commonly believed that the world was flat and rested on the backs of four elephants and 
that when earthquakes shook the ground, it was the elephants getting restless. If you want to believe that, you. 
are fully at liberty to do so, however, you can count me out as I don't believe that. 


The Wright brothers were told that it was impossible for aeroplanes to fly because they were heavier than аи. 
‘That was a commonly believed view. The Wright brothers watched birds flying and since, without question, birds 
аге considerably heavier than air, it was clear that the commonly held view was plain wrong. Working from that 
realisation, they developed aeroplanes which flew perfectly well. 


The years passed, and the technology started by the Wright brothers and their careful scientific measurements 
and well-reasoned theory, advanced to become the “science” of aeronautics, This science was used extensively 
10 design and build very successful aircraft and "aeronautics" gained the aura of being а "law. 


Unfortunately, somebody applied aeronautic calculations to the flight of bumblebees and discovered that 
according to aeronautics, bumblebees couldn't possibly fly as their wings could not generate enough lift to get 
them off the ground. This was a problem, as it was perfectly possible to watch bees flying in a very competent 
manner. So, the "laws" of aeronautics said that bees can't fly, but bees actually do fly. 


Does that mean that the laws of aeronautics were no use? Certainly not - those "laws" had been used for years 
and proved their worth by producing excellent aircraft. What it did show was that the "laws" of aeronautics did not 
yet caver every case and needed to be extended to cover the way that bees fly, which is through lit generated by 
turbulent airflow. 


It is very important to realise that what are described as scientific "laws" are just the best working theories at the 
present time and it is virtually certain that those "laws" will have to be upgraded and extended as further scientific 
‘observations are made and further facts discovered. Lets hope those four elephants don't get restless before we 
have a chance to learn a bit more! 


Introduction 


It should be stressed at this point, that this material is intended to provide you with information and only that. If 
you should decide, on the basis of what you read here, to build some device or other, you do so solely and 
entirely at your own risk and on your own responsibility. For example, if you build something in a heavy box and 
then drop it on your toe, then that is completely your own responsiblity (you should learn to be more careful) and 
nobody other than yourself is іп any way liable for your injury, or any loss of income caused while your toe is 
recovering. Let me amplify that by stating that | do not warrant that any device or system described in this 
document works as described, or in any other way, nor do 1 claim that any of the following information is useful in 
any way or that any device described is useful in any way or for any purpose whatsoever. Also, let me stress that 
1 ат not encouraging you to actually construct any device described here, and the fact that very detailed 
construction details are provided, must not be interpreted as my encouraging you to physically construct any 
device described in this document. You are welcome to consider this a work of fiction if you choose to do so. 


| apologise if this presentation seems very elementary, but the intention is to make each description as simple as 
possible so that everybody can understand it, including people whose native language is not English. If you are 
not familiar with the basic principles of electronics, then please read the simple step-by-step electronics tutorial in 
Chapter 12 which is intended to help complete beginners in the subject. 


‘At this point in time - the early years of the twenty-first century - we have reached the point where we need to 
realise that some of the “laws” of science do not cover every case, and while they have been very useful in the 
past, they do need to be extended to cover some cases which have been left out until now. 


For example, suppose a bank robber broke into a bank and stole all of the cash there. How much could he take? 
Answer: "every coin and every note”. The limit is the sum total of ай cash in the building. This is what the "Law" 
of Conservation of Energy is all about. What it says is very simple — you can't take out any more than there is 
there in the beginning. That seems pretty straightforward, doesn't it? 


As another example, consider a glass tumbler filled completely with water. Using common sense, tell me, how 
much water can be poured out of the glass? For the purposes of this illustration, please take it that temperature, 
pressure, gravity, etc. all remain constant for the duration of the experiment. 


Glass 


The answer is: "the exact volume contained inside the tumbler". Agreed. This is what present day science says. 
To be strictly accurate, you wil never be able to pour all of the water out as a small amount will remain, wetting 
the inside of the glass. Another way of putting this is to say that the "efficiency" of the pouring operation is not 
100%. This is typical of Ife in general, where very few, if any, actions аге 100% efficient 


So, are we agreed with current scientific thinking then — the maximum amount of water which can pour out of the 
tumbler is the total volume inside the tumbler? This seems simple and straightforward, doesnt it? Science 
thinks so, and insists that this is the end of the story, and nothing else is possible. This arrangement is called a 
"closed system as the only things being considered are the glass, the water and gravity 


Well, unfortunately for current scientific thinking, this is not the only possible situation and “closed systems" are 
almost unknown in the real world. Mostly, assumptions are made that the effects of anything else around will 
cancel out and add up to a net zero effect. This is a very convenient theory, but unfortunately it has no basis in 
reality. 


Let's fil our glass with water again and begin to pour it out again, but this ime we position it underneath a source 
of flowing water: 


So, now, how much water can be poured out of the tumbler? Answer: “millions of times the volume of the 
tumbler". But hang on a moment, haven't we just said that the absolute limit of water poured from the tumbler has. 
to be the volume inside the tumbler? Yes, that's exactly what we said, and that is what current science teaching 
says. The bottom line here is that what current science says does in fact hold true for most of the time, but there. 
are cases where the basic assumption of it being a "closed system is just not true. 


‘One popular misconception is that you can't get more energy out of a system than you put into it. That is wrong, 
because the sentence was worded carefully. Let me say it again and this time, emphasise the key words: "you 
can't get more energy out of a system than you put into it” If that were true, then it would be impossible to sail a 
yacht all the way around the world without burning any fuel, and that has been done many times and none of the 
driving energy came from the crews. If it were true, then a grain mill driven by a waterwheel would not be able to 
produce flour as the miller certainly does not push the millstones around himself. If that were true, then nobody 
would build windmills, or construct solar panels, ог tidal power stations. 


What the statement should say is "more energy can't be taken out of a system than is put into И" and that а very 
different statement. When sailing a yacht, the wind provides the driving force which makes the tip possible. 
Notice that, it is the environment providing the power and not the sailors. The wind arrived without them having to 
do anything about it, and a lot less than 100% of the wind energy reaching the yacht actually becomes forward 
thrust, contributing to the voyage. А good deal of the energy arriving at the yacht ends up stretching the rigging, 
creating a wake, producing noise, pushing the helmsman, ete. etc. This idea of no more energy coming out of a 
system than goes into й, is called "The Law of Conservation of Energy" and it is perfectly right, in spite of the fact 
that it gets people confused. 


"Free-Energy Devices" or "Zero-Point Energy Devices’ are the names applied to systems which appear to 
produce a higher output power than their input power. There is a strong tendency for people to state that such a 
System is not possible since it contravenes the Law of Conservation of Energy. It doesn't. If it did, and any such 
system was shown to work, then the "Law" would have to be modified to include the newly observed fact. No 
such change is necessary, it merely depends on your point of view. 


For example, consider a crystal set radio receiver 


Gormanium 
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Looking at this in isolation, we appear to have a free-energy system which contradicts the Law of Conservation of 
Energy. It doesn't, of course, but if you do not view the whole picture, you see a device which has only passive 
components and yet which (when the coil is of the correct size) causes the headphones to generate vibrations 
Which reproduce recognisable speech and music. This looks like a system which has no energy input and yet 
Which produces an energy output. Considered in isolation, this would be a serious problem for the Law of 
‘Conservation of Energy, but when examined from a common sense point of view, itis no problem at al 


The whole picture is: 
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Power is supplied to а nearby transmitter which generates radio waves which in turn, induce a small voltage in the 
aerial of the crystal set, which in tum, powers the headphones. The power in the headphones is far, far less than 
the power taken to drive the transmitter. There is most definitely, no conflict with the Law of Conservation of 
Energy. However, there is a quantity called the "Coefficient Of Performance" or "COP" for short. This is defined 
as the amount of power coming out of a system, divided by the amount of power that the operator has to put into 
that system to make it work. In the example above, while the efficiency of the crystal set radio is well below 
10096, the COP is greater than 1. This is because the owner of the crystal radio set does not have to supply any 
power at all to make it work, and yet it outputs power in the form of sound. As the input power from the user, 
needed to make it work is zero, and the COP value is calculated by dividing the output power by this zero input 
power, the COP is actually infinity. Efficiency and COP аге two different things. Efficiency can never exceed 
10096 and almost never gets anywhere near 100% due to the losses suffered by any practical system. 


‘As another example, consider an electrical solar panet: 
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‘Again, viewed in isolation, this looks like (and actually is) a Free-Energy device if it is set up out of doors in 
daylight, as current is supplied to the load (radio, battery, fan, pump, ar whatever) without the user providing any 
input power. Again, Power Out with no Power In. Try it in darkness and you find a different result because the 
whole picture is: 
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The energy which powers the solar panel comes from the sun... Only some 17% of the energy reaching the solar 
panel is converted to electrical current. This is most definitely not a contravention of the Law of Conservation of 
Energy. This needs to be explained in greater detail. The Law of Conservation of Energy applies to closed 
systems, and only to closed systems. If there is energy coming in from the environment, then the Law of 
Conservation of Energy just does not apply, unless you take into account the energy entering the system from 
outside. 


People sometimes speak of “over-unity” when talking about the efficiency of a system. From the point of 
efficiency, there is no such thing as “over-unity” as that would mean that more power was coming out of the 
system than the amount of power entering the system. Our trusty bank robber mentioned above would have to 
take out of the bank vault, more money than was actually in it, and that is a physical impossibility. There are 
always some losses in all practical systems, so the efficiency is always less than 100% of the power entering the 
system. In other words, the efficiency of any practical system is always under unity. 


However, it is perfectly possible to have a system which has a greater power output than the power input which 
ме have to put into it to make it work. Take the solar panel mentioned above. It has a terribly low efficiency of 
about 17%, but, we don't have to supply it with any power to make it work. Consequently, when it is in sunlight, 
it's Coefficient Of Performance ("COP") is it's output power (say, 50 watts) divided by the input power needed to 
make it work (zero watts) which is infinity. So, our humble, well-known solar panel has terrible efficiency of 17% 
but at the same time it has а COP of infinity. 


It is now generally accepted that "Dark Matter” and "Dark Energy" form more than 8096 of our universe. There is 
nothing sinister about the adjective "Dark" as in this context, it merely means that we cannot see i There are 
many useful things which we utilise, which we can't see, for example, radio waves, TV signals, magnetism, 
gravity, x-rays, etc. etc. 
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The fact of the matter is, that we are sitting in a vast field of energy which we can't see. This is the equivalent of 
the situation for the crystal set shown above, except that the energy field we are in is very, very much more 
powerful than the radio waves from a radio transmitter. The problem is, how to tap the energy which is freely 
available all around us, and get it to do useful work for us. It can definitely be done, but itis not easy to do. 


‘Some people think that we will never be able to access this energy. Not very long ago, it was widely believed that 
nobody could ride a bicycle faster than 15 miles per hour because the wind pressure on the face of the rider 
would suffocate him. Today, many people cycle much faster than this without suffocating - why? - because the 
original negative opinion was wrong. 


Not very long ago, it was thought that metal aircraft would never be able to fly because metal is so much heavier 
than air, Today, aircraft weighing hundreds of tons fly on a daily basis. Why? - because the original negative 
‘opinion was not correct. 


It is probably worth while, at this point, to explain the basics of Zero-Point Energy. The experts in Quantum 
Mechanics refer to how the universe operates as "Quantum Foam’. Every cubic centimetre of "empty" space is 
seething with energy, so much in fact, that И were converted using Einstein's famous equation Е = тС? (that is 
Energy = Mass x a very big number), then it would produce as much matter as can be seen by the most powerful 
telescope. There is actually nothing "empty" about space. So why can't we see anything there? Well, you can't 
actually see energy. All right then, why can't you measure the energy there? Well, two reasons actually, firstly, 
ме have never managed to design an instrument which can measure this energy, and secondly, the energy is 
changing direction incredibly rapidly, bilions and billions and billions of times each second. 


There is so much energy there, that particles of matter just pop into existence and then pop back out again. Half 
of these particles have a positive charge and half of them have a negative charge, and as they are evenly spread 
‘out in three-dimensional space, the overall average voltage is zero. So, if the voltage is zero, what use is that as 
a source of energy? The answer to that is "none" if you leave it in its natural state. However, it is possible to 
change the random nature of this energy and convert it into a source of unlimited, everlasting power which can be 
used for ай of the things we use mains electricity for today - powering motors, lights, heaters, fans, pumps, ... you 
пате it, the power is there for the taking, 


So, how do you alter the natural state of the energy in our environment? Actually, quite easily. All that is needed 
is a positive charge and a negative charge, reasonably near each other. A battery will do the trick, as will a 
generator, as will an aerial and earth, as will an electrostatic device like a Wimshurst machine. When you 
generate a Plus and a Minus, the quantum foam is affected. Now, instead of entirely random plus and minus 
charged particles appearing everywhere, the Plus which you created gets surrounded by a sphere of minus 
charge particles popping into existence all around it. Also, the Minus which you created, gets surrounded by a 
sSpherical-shaped cloud of plus-charge particles popping into existence all around it. The technical term for this 
situation is "broken symmetry" which is just a fancy way of saying that the charge distribution of the quantum 
foam is no longer evenly distributed or "symmetrical. In passing, the fancy technical name for your Plus and 
Minus near each other, is a "dipole" which is just a techno-babble way of saying "two poles: a plus and a minus" - 
isn't jargon wonderful? 


So, just to get it straight in your mind, when you make a battery, the chemical action inside the battery creates a 
Plus terminal and a Minus terminal. Those poles actually distort the universe around your battery, and causes 
vast streams of energy to radiate out in every direction from each pole of the battery. Why doesn't the battery run. 
down? Because the energy is flowing from the environment and not from the battery. И you were taught basic 
physics or electrical theory. you will probably have been told that the battery used to power any circuit, supplies а 
stream of electrons which flows around the circuit. Sorry Chief - it just ain't like that at all. What really happens is 
that the battery forms a "dipole" which nudges the local environment into an unbalanced state which pours out 
‘energy in every direction, and some of that energy from the environment flows around the circuit attached to the 
battery. The energy does not come from the battery. 


Well then, why does the battery run down, if no energy is being drawn from it to power the circuit? Ah, that is the 
really silly thing that we do. We create a closed-loop circuit (because thats what we have always done) where 
the current flows around the circuit, reaches the other battery terminal and immediately destroys the battery's 
"dipole". Everything stops dead in it's tracks. The environment becomes symmetrical again, the massive amount 
of readily available free-energy just disappears and you are back to where you started from. But, do not despair, 
‘ur trusty battery immediately creates the Plus and Minus terminals again and the process starts all over again. 
This happens so rapidly that we don't see the breaks in the operation of the circuit and it is the continual 
recreation of the dipole which causes the battery to run down and lose its power. Let me say it again, the battery 
does not supply the current that powers the circuit, it never has and it never will - the current flows into the circuit 
rom the surrounding environment. 
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What we really need, is a method of pulling off the power flowing in from the environment, without continually 
destroying the dipole which pushes the environment into supplying the power. That is the tricky bit, but it has 
been done. If you can do that, then you tap into an unlimited stream of inexhaustible energy, with no need to 
provide any input energy to keep the flow of energy going. In passing, if you want to check out the details of all of 
this, Lee and Yang were awarded the Nobel Prize for Physics in 1957 for this theory which was proved by 
‘experiment in that same year. This book includes circuits and devices which manage to tap this energy 
successfully 


Today, many people have managed to tap this energy but no commercial device is readily available for home use, 
though it is quite likely that there will be in the next six months as some are going through mandatory government 
testing for safety and reliability ahead of production being approved. This situation has been a long time coming. 


The reason for this is human rather than technical. More than 3,000 Americans have produced devices or ideas 
for devices but none have reached commercial production due to opposition from influential people who do not 
want such devices freely available. One technique is to classify a device as “essential to US National Security’ 
If that is done, then the developer is prevented from speaking to anyone about the device, even if he has a patent. 
He cannot produce or sell the device even though he invented it. Consequently, you will find many patents for 
perfectly workable devices if you were to put in the time and effort to locate them, though most of these patents 
ever see the light of day, having been taken by the people issuing these bogus ‘National Security’ 
classifications. 


The purpose of this book is to present the facts about some of these devices and more importantly, where 
possible, explain the background details of why and how systems of that type function. As has been said before, 
itis not the aim of this book to convince you of anything, just to present you with some of the facts which are not 
that easy to find, so that you can make up your own mind on the subject. 


The science taught in schools, colleges and universities at this time, is well out of date and in serious need of 
being brought up to date. This has not happened for some time now as people who make massive financial 
profits have made it their business to prevent any significant advance for many years now. However, the internet 
and free sharing of information through it, is making things very difficult for them. What is it that they don't want 
you to know? Well, how about the fact that you don't have to bum a fuel to get power? Shocking, isn't it 1! Does 
it sound a bit mad to you? Well, stick around and start doing some thinking, 


Suppose you were to cover a boat with lots of solar panels which were used to charge a large bank of batteries 
inside the boat. And if those batteries were used to operate electric motors turning propellers which drive the boat. 
along. If it is sunny weather, how far could you go? As far as the boat can travel while the sun is up and if the. 
battery bank is large, probably most of the night as well. At sun-up on the next day, you can continue your 
journey. Oceans have been crossed doing this. How much fuel is burned to power the boat? None I! 
‘Absolutely none at all. And yet, itis a fixed idea that you have to burn a fuel to get power. 


Yes, certainly, you can get power from the chemical reaction of burning a fuel - after all, we pour fuel into the 
tanks of vehicles "to make them go" and we burn ail in the central heating systems of buildings. But the big 
‘question is: "Do we have to?” and the answer is "No". So why do we do it? Because there is no alternative at 
present. Why is there no alternative at present? Because the people making incredibly large financial profits from 
Selling this fuel, have seen to it that no alternative is available. We have been the suckers in this con trick for 
decades now, and it is time for us to snap out of it. Let's have a look at some of the basic facts: 


Let me start by presenting some of the facts about electrolysis. The electrolysis of water is performed by passing 
ап electric current through the water, causing it to break up into hydrogen gas and oxygen gas. This process was 
‘examined in minute detail by Michael Faraday who determined the most energy efficient possible conditions for 
electrolysis of water. Faraday determined the amount of electric current needed to break the water apart, and his 
findings are accepted as a scientific standard for the process. | can see no reason for doubting Faraday's results. 


We now bump into а problem which scientists are desperate to ignore or deny, as they have the mistaken idea 
that it contradicts the Law of Conservation of Energy — which, of course, it doesn't. The problem is an electrolyser 
design by Bob Boyce of the USA which appears to have an efficiency twelve times greater than Faradays 
maximum possible gas production. This is a terrible heresy in the scientific arena and it gets the average "by the 
book” scientist very up-tight and flustered. There is no need for this worry. The Law of Conservation of Energy 
remains intact and Faraday’s results are not challenged. However, an explanation is called for. 


To start with, let me show the arrangement for a standard electrolyser system: 


a Gas output 
Electrical supply | — —] — Electrolyser. 


STANDARD ELECTROLYSER SYSTEM 


Here, current is supplied to the electralyser by the electrical supply. The current flow causes breakdown of the 
water contained in the electrolyser, resulting in the amount of gas predicted by Faraday (or less if the electrolyser 
is not well designed and accurately buih). 


Bob Boyce, who is an exceptionally intelligent, perceptive and able man, has developed a system which performs 
the electrolysis of water using power drawn from the environment. To a quick glance, Bob's design looks pretty 
much like a high-grade electrolyser (which it is) but it is a good deal more than that. The practical construction 
and operational details of Bob's design are shown in Chapter 10, but for here, let us just consider the operation of 
his system in very broad outline: 
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BOB BOYCE'S ELECTROLYSER SYSTEM 


The very important distinction here is that the power flowing into the electrolyser and causing the water to break 
down and produce the gas output, is coming almost exclusively from the environment and not from the electrical 
supply. The main function of Bob's electrical supply is to power the device which draws energy in from the 
environment. Consequently, if you assume that the current supplied by the electrical supply is the whole of the 
Power driving the electrolyser, then you have a real problem, because, when properly buit and finely tuned, Bob's 
electrolyser produces up to 1,200% of Faraday's maximum efficiency production rate. 


This is an illusion. Yes, the electrical input is exactly as measured. Yes, the gas output is exactly as measured. 
Yes, the gas output is twelve times the Faraday maximum. But Faraday's work and the Law of Conservation of 
Energy are not challenged in any way because the electrical current measured is used primarily to power the. 
interface to the environment and nearly all of the energy used in the electrolysis process flows in trom the local 
environment and is not measured. What we can reasonably deduce is that the energy inflow from the 
environment is probably about twelve times the amount of power drawn from the electrical supply 


At this point in time, we do not have any equipment which can measure this environmental energy. We are in the 
‘same position as people were with electrical current five hundred years ago — there was just no equipment around 
"which could be used to make the measurement. That, of course, does not means that electrical current did not 
exist at that time, just that we had not developed any equipment capable of performing measurement of that 
current. Today, we know that this environmental energy exists because we can see the effects it causes such as 
running Bob's electrolyser, charging batteries, etc. but we can't measure it directly because it vibrates at right- 
angles to the direction that electrical current vibrates in. Electrical current is said to vibrate "transversely" while 
this zero-point energy vibrates "longitudinally", and so has no effect on instruments which respond transversely 
such as ammeters, voltmeters, etc. 


Bob Boyce's 101-plate electrolyser produces anything up to 100 litres of gas per minute, and that rate of 
production is able to power internal combustion engines of low capacity. The vehicle alternator is perfectly 
capable of powering Bob's system, so the result is a vehicle which appears to run with water as the only fuel. 
This is not the case, nor is И correct to say that the engine is powered by the gas produced. Yes, it does utilise 
that gas when running, but the power running the vehicle is coming directly from the environment as an 
inexhaustible supply. In the same way, a steam engine does not run on water. Yes, it does utilise water in the 
process, but the power that runs a steam engine comes from burning the coal and not from the water. 


The Basics of "Free-Energy": 


This beginners introduction presumes that you have never heard of free-energy before and would like an outline. 
Sketch of what itis all about, so let's begin at the beginning, 


We tend to have the impression that people who lived a long time ago were not as clever as we are - afterall, we 
have television, computers, mobile phones, games consoles, aeroplanes, .. But, and it is а big "but", the reason 
why they did not have those things is because science had not advanced far enough for those things to become 


possible. That did not mean that the people who lived before us were any less clever than we are. 


For example, could you, personally, come up with an accurate calculation of the circumference of the Earth? This 
has to be without prior knowledge, no satellites, no astronomical information, no calculators, no computers and по 
‘experts to guide you. Eratosthenes did by observing the shadows in two wells some 800 kilometres apart. When 
was that? More than two thousand years ago. 


You have probably heard of the geometry of Pythagoras who lived hundreds of years before Eratosthenes, and 
that geometry is still used in remote areas to lay out the foundations for new buildings. You have probably heard 
of Archimedes who worked out why things float. He lived more than two thousand years ago. So, how do those 
people stack up against you and me? Were they stupid people? 


This is quite an important point because it demonstrates that the body of scientific information enables many 
things which were not thought possible in earlier тез. This effect is not restricted to centuries ago. Take the 
year 1900. Му father was a youngster then, so it is not all that long ago. It would be another three years before 
‘Orville and Wilbur Wright made their first heavier-Ian-air flight, so there no aircraft around in 1900. There were 
по radio stations and most definitely, no television stations, nor would you have found a telephone inside a house. 
The only serious forms of information were books and periodicals or teaching establishments which relied on the 
knowledge of the teachers, There were no cars and the fastest form of transport for the average person was on а 
galloping horse. 


Today, it is difficult to grasp what things were like not all that long ago, but come closer in time and look back just 
fifty years. Then, people researching in scientific fields had to design and build their own instruments before they 
ever got to experimenting in their chosen fields of knowledge. They were instrument makers, glass-blowers, 
metal workers, etc. as well as being scientific researchers. Nowadays there are measuring instruments of all 
kinds for sale ready-made. We have silicon semiconductors which they didn't have, integrated circuits, 
computers, etc. etc. 


The important point here is the fact that advances in scientific theory have made possible many things which 
would have been considered quite ridiculous notions in my father's time. However, we need to stop thinking as if 
ме already know everything there is to know and that nothing which we think of as "impossible I" could ever 
happen. Let me try to llustrate this by remarking on just a few things which as recently as the year 1900 would 
have marked you out as а “lunatic crank’, things which we take for granted today because, and only because, we 
are now familiar with the science behind each of these things. 


Certainties in the year 1900 


A metal aeroplane weighing 350 tons couldn't 
possibly fly - everyone knows that !! 


You couldn't possibly watch someone who is a 
thousand miles away - talk sense !! 


No ! Of course you can't speak to somebody who lives in a 
different country unless you visit them ! 


A machine could never beat a man at chess - be realistic ! 


Today, we know that these things are not just possible, but we take them for granted. We have a mobile phone in 
‘our pocket and could easily use it to talk to friends in other countries almost anywhere in the world. It would seem 
very strange if we could not do that any more, 


We each have a television and can watch, say, a golf tournament taking place at the other side of the world. We 
watch in real time, seeing the result of each stroke almost as soon as the golfer does himself. Even suggesting 
that such a thing was possible might have got you bumt at the stake for witchcraft, not all that long ago, but not 
having television would seem a very strange situation for us today. 


If we see a 350 ton metal Boeing 747 aircraft flying past, we would not think it to be strange in any way, let alone 
think it was "impossible". It is routine, casual travel at 500 mph, a speed which would have been considered to be 
a fantasy when my father was young. The fact that the aircraft is so heavy, is of no concern to us as we know that 
it will fy, and does so, routinely, every day of the year. 


We take for granted, а computer which can do a million things in one second. Today, we have lost the 
understanding of how big "a million" is, and we know that most people are likely to lose a game of chess if they 
play against a computer, even a cheap chess computer. 


What we need to understand is that our present scientific knowledge is far from being comprehensive and there is 
siill a very large amount to be learned, and that things which the average person today would consider 
“impossible” are quite liable to be casually routine day-to-day devices in just a few years time. This is not 
because we are stupid but instead it is because our current science still has a long way to go. 


The objective of this website (www.free-energy-info.com) is to explain some of the things which current science is 
not teaching at the present me. Ideally, we want a device which will power our homes and cars without the need 
to bum a fuel of any kind. Before you get the idea that this is some new and wild idea, please remember that 
windmills have been pumping water, milling grain, lifting heavy loads and generating electricity for а very long time 
now. Water wheels have been doing similar work for a very long time and both of these devices are fuel-less. 


The energy which powers windmills and water wheels comes to us via aur Sun which heats air and water, causing 
wind and rain, feeding power to our devices. The energy flows in from our local environment, costs us nothing 
and will keep on coming whether we make use of it ог not. 


Most of the pictures of wind generators and water wheels which you will see, show devices which would take a 
large amount of money to set up. The ttle of this eBook is "The Practical Guide to Free-Energy Devices" and the 
word "practical" is intended to indicate that most of the things spoken about are things which you, personally, 
have a reasonable chance of constructing for yourself И you decide to do so. However, while in chapter 14 there 
are instructions for building your own wind-powered electrical generator from scratch, pumping water uphill 
without using a fuel and utilising wave power at low cost, these things are subject to the weather. So, because of 
this, the main subject is the next generation of commercial devices, devices which do not need a fuel in order to 
function and power our homes and vehicles, devices which operate no matter what the weather is doing. 


Perhaps | should remark at this point, that the commercial introduction of this new wave of hi-tech devices is 
being actively opposed by people who will lose a very large stream of revenue when it does eventually happen, as 
it most certainly will. For example, Shell BP which is a typical oil company, makes about US $3,000,000 profit рег 
hour, every hour of every day of every year, and there are dozens of oil companies. The government makes even 
more than that out of the operation, with 85% of the sale price of oil in the UK being government tax. No matter. 
what they say, (and they both do like to talk "green" in order to gain popularity), neither would ever for a single 
moment, consider allowing the introduction of fuel-less power devices, and they have the financial muscle to 
‘oppose this new technology at every possible level. 


For example, some years ago MIT in the USA spent millions proving that on board fuel reformers for vehicles 
would give us all better fuel economy and cleaner ай. They did long-term testing on buses and cars to provide 
proof. They teamed up with the very large auto-parts supplier Arvin Meritor to put these new devices in 
production vehicles. Then "One Equity Partners" bought out Arvin Meritors division that did ай the final work to 
get fuel reformers put into all new vehicles. They created a new company, EMCON Technologies, and that 
company dropped the fuel reformer from their product line, not because it did not work but because it did work 
This is not "conspiracy theory" but a matter of public record. 


Some years ago, Stanley Meyer, a talented man living in the USA, found a very energy-efficient way of breaking 
water into а mixture of hydrogen gas and oxygen gas. He pushed on further and found that a vehicle engine 
could be run on quite а small amount of this "hydroxy" gas И it was mixed with air, water droplets and some of the 
‘exhaust gas coming from the engine. He got funding to allow him to start manufacturing retro-fit kits which would 
allow any car to run on water alone and not use any fossil fuel at all. You can imagine how popular that would 
have been with the ой companies and the government. Just after getting his funding, Stan was eating a meal at a 
restaurant when he jumped up, said "Ive been poisoned г, rushed aut into the car park and died on the spot. If 
Stan was mistaken, and he died of ‘natural causes, then it was remarkably convenient timing for the oil 
‘companies and the government, and his retro-fit kit was never manufactured. 


Even though Stan left behind many patents on the subject, until recently nobody managed to replicate his very 
low-power electrolyser, then Dave Lawton in Wales achieved the feat and many people have since replicated it by 
following Dave's instructions. More difficult stil is getting an engine to run on no fossil fuel as Stan did, but 
recently, three men in the UK achieved just that by getting a standard petrol-engined electrical generator to run 
with water as the only fuel. 


Interestingly, this is not something which they want to pursue as they have other areas which are of much more 
interest to them. Consequently, they have no objections to sharing the practical information on what they did and 
the details are in chapter 10. 


In very brief outline, they took a standard 5.5 kilowatt generator and delayed the spark timing by some eleven 
degrees, suppressed the waste’ spark and fed the engine a mix of air, water droplets and just a small amount of 
hydroxy gas (measured at three litres per minute). They test-loaded the generator with four kilowatts of electrical 
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‘equipment to confirm that it worked well under load, and then moved on to larger engines. This is the general 
style of generator which they used: 


‘And their arrangement for running it without petrol, is shown in outline here, the full details being in chapter 10, 
including how to make your own high-performance electrolyser: 


GAS-PRESSURE 
P. 


CONTACT 
Electrolyser BREAKER 


Conventional science says that it can prove mathematically that it is quite impossible to do this. However, the 
calculation is massively flawed in that is not based on what is actually happening and worse still, it makes initial 
assumptions which are just plain wrong. Even if we were not aware of these calculations, the fact that it has been 
done is quite enough to show that the current engineering theory is out of date and needs to be upgraded. 
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Now, let us consider a device built by John Bedini, a very talented man in the USA. He built a battery-powered 
motor with a flywheel on the shaft of the motor. This, of course, does not sound like startling stuff, but the crunch 
is that this motor ran in his workshop for more than three years, keeping it's battery fully charged during that time - 
now that is starting. The arrangement is like this: 


ea | 
— EE 


What makes this arrangement different from a standard set-up is that the battery powered motor is not connected 
directly to the battery but instead is fed with a rapid series of DC pulses. This has two effects. Firstly, that method 
of driving a motor is very efficient electrically speaking and secondly, when a flywheel is driven with a series of 
pulses, it picks up additional energy from the local environment. 


Опе other unusual feature is the way that the motor shaft spins а disc with permanent magnets mounted on it 
These sweep past a matching set of coils attached to a stationary board, forming an ordinary electrical generator 
and the resulting electrical power which is generated is converted to DC current and fed back to the driving 
battery, charging И and maintaining its voltage. 


Standard theory says that a system lke this has to be less than 100% efficient because the DC motor is less than 
100% efficient (rue) and the battery is well below the 100% efficient mark (rue). Therefore, the conclusion is that 
ihe system cannot possibly work (false). What is not understood by conventional science is that the pulsed 
flywheel draws in additional energy пот the local environment, showing that conventional science theory is 
inadequate and out of date and needs to be upgraded. 


An American called Jim Watson built а much larger version of John's system, a version which was twenty feet (6 
meters) long. Jim's version not only powered itself, but generated 12 kilowatts of excess electrical power. That 
extra 12 kilowatts of power must be a considerable embarrassment for conventional science and so they мії 
either ignore t, or deny that it ever existed, in spite of the fact that it was demonstrated at a public seminar. This 
is what Jim's device looked like: 


Working quite independently, an Australian called Chas Campbell, discovered the same effect. He found that if 
he used an AC motor plugged into the mains, that it was possible to get more work done that the amount it takes 
to drive the motor. 


The final shaft drives a standard electrical generator and Chas found that he could power electrical equipment. 
from that generator, electrical mains equipment which required greater current that his mains-driven motor did. 


Chas then took it one stage further and when the system was running at full speed, he switched his mains motor 
‘over from the wall socket to his own generator. The system continued to run, powering itself and driving other 
‘equipment as well 


Conventional science says that this is impossible, which just goes to show that conventional science is out of date 
and needs to be upgraded to cover system like this where excess energy is flowing in from the local environment. 
Here is a diagram of how Chas Campbell's system is set up: 
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‘Another man has put a video on the web, showing a variation of this same principle. In his case, the flywheel is 
very light and has simple paddles attached around the rim of the wheel: 


He then aims а powerful jet of water from a high-powered water pump, directly at the paddles, driving the wheel 
round with a rapid series of pulses. The shaft, on which the wheel is mounted, drives a standard electrical 
‘generator which lights an ordinary light bulb: 


The really interesting part comes next, because he then unplugs the electrical supply to the water pump and 
switches it over to the generator which the wheel is driving. The result is that the pump powers Itself and provides 
‘excess electricity which can be used to power other electrical equipment. The arrangement is like this: 


= 


7 


==) 
PUMP 


GENERATOR 


‘Once again, conventional science says that this is impossible, which in turn, demonstrates that conventional 
science is out of date and needs to be expanded to include these observed facts. 


Permanent Magnets have continuous power. This should be obvious as one will support its own weight on the 
vertical face of a refrigerator, for years on end. Conventional science says that permanent magnets can't be used 
as a source of power. However, the reality is that conventional science just doesnt know the techniques 
necessary for extracting that power. 


The New Zealander, Robert Adams produced a motor which appears to be, typically, 800% efficient. This, of 
course, is impossible according to conventional science. Robert was told that И he shared the information, he 
would be killed. He decided that at his age, being killed was not a major thing, so he went ahead and published 
all the details 


Motors driven by electrical pulses are always less than 100% efficient. The Adams motor looks like that sort of 
design but it is not. The motor power comes from the permanent magnets mounted on the rotor and not from an 
electrical pulse applied to the electromagnets attached to the stator. The magnets are attracted to the metal 
cores of the stationary electromagnets. This provides the driving power of the motor. The electromagnets are 
then powered just enough to overcome the backwards drag of the magnets when they have just passed by the 
cores of the electromagnet. 


The system works like this: 


1. The magnets are attracted to the iron cores of the electromagnets, rotating the drive shaft and powering the 
motor. 


2. The moving magnets generate electrical power in the windings of the electromagnets and this power is used to 
charge the driving battery. 


3. When the permanent magnets reach the electromagnets, a small amount of electrical power is fed to the 
windings of the electromagnets in order to overcome any backward pull hindering the rotation of the drive shaft. 
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4. When that power supplied to the electromagnets is cut off, the Back EMF pulse is captured and used to charge 
the driving battery. 


When operated in this way, the Adams Motor has a power output far in excess of the input power needed to make 
itrun, The design confuses conventional science because conventional science refuses to accept the concept of 
energy flow into the motor, from the local environment. This is all the more strange, considering that windmills, 
water wheels, hydro-electric schemes, solar panels, wave-power systems, tidal power systems and geothermal 
energy systems are accepted and considered perfectly normal, in spite of the fact that they all operate on energy 
flowing in from the local environment. It is dificult to avoid the conclusion that vested interests are working hard 
to prevent conventional science accepting the fact that free-energy is all around us and there for the taking. 
Perhaps itis the case that they want us to go on paying for fuel to burn to "make" energy to power our homes and 
vehicles. 


Another example of magnet power being used in the design of a powerful motor comes from Charles Flynn. He 
uses a similar method of electrical screening to prevent magnetic drag hindering the drive shaft rotation. Instead 
of using electromagnets, Charles uses permanent magnets on both the rotor and the stator, and a flat coll of wire 
to create the blocking fields: 


— STATOR 


сой OFF 


When the сой does not have current flowing through it, it does not produce a magnetic field and the South pole of 
the rotor magnet is attracted equally forwards and backwards by the North pole of the stator magnet. If there are. 
two coils as shown below, and one is powered and the other is not powered, the backward pull is cancelled out 
and the forward pull causes the rotor to move forwards: 


ON ОРЕ 


Conventional science takes a quick glance at this arrangement and proclaims that the motor efficiency has to be 
less than 100% because of the large electrical pulse needed to make the shaft turn. This just demonstrates a 
complete lack of understanding of how the motor operates. There is no "large electrical pulse" because the motor 
is not driven by electrical pulses, but instead it is driven by the attraction of many pairs of magnets, and only а 
very small electrical pulse is applied to cancel the backward drag as the magnets move past. To put this in 
context, the powerful prototype motor built by Charles ran at 20,000 rpm and the power for the coils was supplied 
by an ordinary 9-volt "dry-cell" battery quite incapable of supplying heavy currents. 


The motor is easily made more powerful by using a stator magnet on both side of the rotor magnet, as shown 
here: 


ON OFF 


oN OFF 


There is no real limit to the power of this motor as layer alter layer of magnets can be mounted on a single drive. 
shaft as shown here: 


Timing and output shaft —f 


| DRIVE SECTION 


|— DRIVE SECTION 


[—DRIVE SECTION 


[—DRIVE SECTION 


[TIMING SECTION 


The electrical pulses to the screening coils can be synchronised by the light from Light-Emitting Diodes mounted 
in the timing section, shining through holes in a timing disc attached to the drive shaft of the motor. The light 
falling on light-dependant resistors on the other side of the disc, provide the switching for the coil powering 
electricity. 


‘An alternative method is to skip the timing section altogether and provide the synchronising pulses from an 
adjustable-frequency electronic pulsing circuit. To start the motor, very slow pulses are generated to get the drive 
shaft moving, and then the pulse rate is increased to speed the motor up. This has the advantage of providing 
speed control which can be useful for some applications, 
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Aerial systems. We are surrounded by so much energy that a simple aerial and earth connection can draw in 
very large amounts of electrical power from the local environment. 


Thomas Henry Moray ran frequent public demonstrations during which he lit banks of light bulbs to show that 
useful amounts of energy could be drawn from the environment: 


Moray's device could produce output powers up to fifty kilowatts and it had no moving parts, just a simple aerial 
and an earth. In spite of the frequent demonstrations, some people would not believe that this was not a hoax, so 
Moray invited them to choose a place and he would demonstrate the power available at any location they wanted. 


They drove out into the countryside and picked a really isolated spot away from all power lines and the very few 
commercial radio stations in the area. They set up a very simple aerial estimated by one observer to be just fifty 
seven feet long and only seven or eight feet off the ground at its lowest point: 


57 feet (17 m) 5 


QU 
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The earth connection was an eight-foot length of gas pipe which was hammered into the ground. The bank of 
lights being powered by Moray's device, grew brighter as the gas pipe was driven further and further into the 
ground, providing a better and better earth connection. Moray then demonstrated that when the aerial was 
disconnected, the lights went out. When the aerial was connected again, the lights were lit again. He then 
disconnected the earth wire and the lights went out and stayed out until the earth wire was connected again. The 
sceplics were completely convinced by the demonstration. 


Moray's is one of several excellent and very successful devices which 1 can't tell you exactly how to replicate but 
the important point here is that a 57-foot aerial raised just 8-feet from the ground can provide kilowatts of electrical 
power at any location, if you know how to do it. 


Moray's demonstrations were highly unpopular with some people and he was shot at in his car. He put bullet- 
proof glass in his car, so they came into his laboratory and shot at him there. They succeeded in intimidating him 
into stopping his demonstrations or publishing the exact details of how to replicate his aerial power system. 


Lawrence Rayburn has recently developed an aerial system with one part raised thirty feet above the ground. 
He powers his farm with it and has measured more than 10 kilowatts being drawn from it. 


Hermann Plauston has a patent which reads more like a tutorial on how to extract useful power from an aerial 
He describes installations of his which produce 100 kilowatts of excess power as being "small systems. 


Frank Prentice has a patent on an aerial system where he drives a wire loop alongside a long length of wire 
mounted just seven or eight inches (200 mm) above the ground. His input power is 500 watts and the power 
drawn from the system is 3,000 watts, giving an excess of 2.5 kilowatts: 


0.5 KW 


Oscillator | 
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Nikola Tesla, probably the most famous person in the free-energy field, has a patent on an aerial system which 
uses a shiny metal plate with insulated faces as the main component of his aerial. As is common in this field, a 
high-quality capacitor is used to store the energy initially and then that power is pulsed through a step-down 
transformer which lowers the voltage and raises the current available, as shown here: 
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Tesla Coils. Instead of using an aerial, it is possible to use a Tesla Coil which produces very high currents if the 
primary winding is placed in the middle of the secondary winding and not at one end which is the usual 
Configuration. Tesla directs the output on to a single metal plate and powers a load between the plate and the 
earth. 


Don Smith demonstrates this in a video currently on YouTube. He uses a capacitor made from two metal plates 
with a sheet of plastic between them, instead of Tesla's insulated single plate. The load is powered between the 
capacitor and earth. The video shows Don using а 28-watt hand-held Tesla Coil and producing what looks like 
several kilowatts of power in the earth line. 
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Don points out that the output power is proportional to the square of the voltage and the square of the frequency: 
So if you double the frequency and double the voltage there will be 16 times the output power. 


Tariel Kapanadze demonstrates this in a web video of his interview for Turkish TV. IL shows him making an earth 
connection by burying an old car radiator, and then lighting а row of light bulbs from a Tesla Coil style fuel-less 
device. While the commentary is not in English, the video is very informative. You wil notice that this is a 
substantial power output coming from a device built with a very basic style of construction where bare wires are 
twisted together to form an electrical connection. 


When the starting battery is removed, the equipment is held in the air to show that itis self-contained and selt- 
Powered. This is another confirmation that free-energy is all around us and ready to be taken by anyone who 
knows how. Tariel is seen here lighting a raw of five light bulbs hanging from a broom handle placed across the 
backs of two chairs - not exactly а high-tech, high-cost form of construction this! 


The Colman | Seddon- 
by Colman and Seddon- 


Мевріе 70-year battery. A quite different approach to getting fuel-less power was taken 
llespie who developed a tiny tube of harmless chemicals - copper, zinc and cadmium: 
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They found that if his tube was subjected to a few seconds of high-frequency electromagnetic radiation, then it 
became radioactive for about one hour. During that time, a kilowatt of electrical power could be drawn from this 
tiny tube, Near the end of the hour, another burst of electromagnetic waves keeps the tube radioactive and 
maintains the output current. Lead shielding is used to make this a safe device. They have a patent on this 
device. The expected working life of one of these tubes is estimated as being seventy years. 


Electrolysis. Michael Faraday did a really excellent job of investigating how much energy was required to 
change water from it's liquid state into a mixture of hydrogen gas and oxygen gas. Conventional science has 
latched on to this information and refuses to believe that it is not the last possible word on electrolysis. 


This is akin to saying that the fastest a man can propel himself over the ground is by running, and refusing to 
accept the fact that there might be a later invention of a bicycle which would allow a much faster human-powered 
speed over the ground. 


This is maintained in spite of the fact that a patent has been awarded to Shigeta Hasebe for a different style of 
electrolysis, using magnets and spiral electrodes like this: 


In his patent, Shigeta indicates his disappointment that his laboratory tests only showed an efficiency of ten times 
that of Faraday while his calculations showed that he could be getting twenty times the Faraday result. The 
different method, along with the use of powerful magnets at the top and bottom of his electrode pairs, bypassed 
the limits which Faraday had established, 


Bob Boyce of the USA has produced a pulsed electrolysis system which has given measured outputs which are 
twelve times that of Faraday's established "maximum" efficiency. This makes a nonsense of calculations based 
оп Faraday's results. Excellent as Faraday's results are, they are no longer the limiting factor in spiting water as 
technology has progress beyond the methods used by Faraday. 


Stanley Meyer of the USA discovered а method of spliting water into it's gas form, using very litle power. Stan's 
work has been replicated by Dave Lawton and many other people. For example, Dr Scott Cramton has produced 
the "hydroxy" gas mix produced by the electrolysis of water, at a rate of 6 litres per minute with a power input of 
just 36 watts (12 volts at 3 amps). This is dramatically better than Faraday thought was possible and it allows 
power production through recombining the hydroxy gas to give water again, as the power produced is well above 
the amount of power needed to split the water in the first place. 


John Bedini of the USA has patented a system for the rapid charging of batteries with a pulsed waveform. Using 
banks of batteries tends to be very expensive, very space-consuming and replacement batteries are needed at 
frequent intervals, giving the user a disposal problem and additional cost. Batteries have the serious restriction. 
that they get damaged and their Ше shortened if the rate of discharge is less than 20 hours. So а 100 Amp-Hour 
battery can only manage a 5 amp current (60 watts) if it is not to be damaged. 


John Bedinis spike-generating system can charge several batteries at the same time. The snag is that you can't 
use the batteries to power equipment while they are being charged, so you need two sets of batteries. The 
system is easy to make and use, but it is quite difficult to get more genuine power out of the device than is needed 
to drive it, The best performance that I have come across is where there is eleven times more power output than 
the power input. 
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There are several variations on John's pulser. The most common is a bicycle wheel with ferrite permanent 
magnets attached to the rim: 


MAGNET 


CHARGING BANK 
DRIVE 


As the wheel spins, the approaching magnet generates a voltage in one winding of an electromagnet. This 
triggers a circuit which powers a second winding of the electromagnet. This pulse pushes the magnet away, 
keeping the wheel spinning. When the power to the coil is cut off, the resulting "Back EMF" voltage spike is fed 
to the batteries being charged. If the spike is sharp enough, it can cause an inflow of additional energy from the 
local environment. Interestingly, the rate at which the wheel rotates is directly proportional to the amount of 
charge in the batteries being charged. Here is a picture of Ron Pugh's high-quality construction of a Bedini pulse 
charger: 


Conclusion: 

The term "Free-Energy" generally means a method of drawing power from the local environment, without the 
need to burn a fuel. There are many different successful methods for doing this and these methods span many 
countries and many years. 


The amount of power which can be collected can be very high and the few kilowatts needed to power a household 
is most defintely within the reach of most of the devices mentioned 
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However, the key to drawing large amounts of electrical power from the local environment, or as Moray puts it "the. 
sea of energy in which the Earth floats", is an ordinary, everyday commercial device, used to power the neon 
tubes used in advertising displays: 


Not particularly expensive, nor dificult to buy, this device produces an AC waveform of thousands of volts at tens 
of thousands of cycles per second. Connected in the right way, it draws large amounts of power from the 
environment as described by Don Smith who is a very talented American man. A specially shaped step-up 
transformer called a Tesla Coil is used to boost the voltage even higher and that has a dramatic effect because 
the power drawn into the circuit from outside is proportional to the square of the voltage and the square of the 
frequency. So, if you double the voltage and double the frequency, the extra power is boosted by a factor of 
sixteen times, 


The technique used looks mad if you don't understand what is happening, because you step up the voltage and 
frequency, and then you step them both down again, which looks like a waste of time, but, and itis a big "but 
‘one simple device described in chapter 3 produces excess power of 160 kilowatts as well as powering itself. 


In this brief introduction, not much detail has been given about the devices mentioned and only а small selection 
of devices have been covered. Much more detail is available in this and the other chapters of this eBook 


The ‘bottom line" is that energy can definitely be drawn from the local environment in sufficient quantities to supply 
ай of our needs. For whatever reason, conventional science appears determined not to accept this basic fact and 
denies it at every opportunity. It seems likely that vested financial interests are the root cause of this refusal to 
accept the facts. The true scientific method is to upgrade scientific theory in the light of observed fact and new 
discoveries, but the true scientific method is not being followed at the present time. 


Therefore, | invite you to examine the facts, read the information in this eBook and the additional information on. 
the website htip:/ww.free-eneray-info.com and make up your own mind on the subject. 


Chapter 1: Magnet Power 


Опе thing which we are told, is that permanent magnets can't do any work. Oh yes, magnets can support 


themselves against the pull of gravity when they stick on your refrigerator, but, we are told, they can't do any work. 
Really? 


What exactly is a permanent magnet? Well, И you take a piece of suitable material like ‘soft iron, put it inside а 
coil of wire and drive a strong electrical current through the сой, then that converts the iron into a permanent 
magnet. What length of time does the current need to be in the coll to make the magnet? Less than one 
hundredth of a second. How long can the resulting magnet support its own weight against gravity? Years and 
years. Does that nat strike you as strange? See how long you can support your own body weight against gravity 
before you get tired. Years and years? No. Months, then? No. Days, even? No. 


Well if you can't do it, how come the magnet can? Are you suggesting that a single pulse for а minute fraction of 
а second can pump enough energy into the piece of iron to power it for years? That doesn't seem very logical, 
does it? So, how does the magnet do it? 


Well, the answer is that the magnet does not actually exert any power at all. In the same way that a solar panel 
does not put any effort into producing electricity, the power of a magnet flows from the environment and not from 
the magnet. The electrical pulse which creates the magnet, aligns the atoms inside the iron and creates a 
magnetic "dipole" which has the same effect that the electrical "dipole" of a battery does. It polarises the quantum 
environment surrounding it and causes great streams of energy flow around itself. Опе of the attributes of this 
energy flow is what we call “magnetism” and that allows the magnet to stick to the door of your refrigerator and 
defy gravity for years on end, 


Unlike the battery, we do not put it in a position where it immediately destroys its own dipole, so as a result, 


‘energy flows around the magnet, pretty much indefinitely. We are told that permanent magnets can't be used to 
do useful work. That is not true. 


This is a picture of a Chinese man, Shenhe Wang, who has designed and built an electrical generator of five 
kilowatt capacity. This generator is powered by permanent magnets and so uses по fuel to run. It has been 
demonstrated publicly, and two of these generators have successfully completed the Chinese governments 
mandatory six-month "Reliability and Safety" testing programme in April 2008. One large Chinese consortium has 
started buying up coal-fired electricity generating stations in China in order to refurbish them with pollution-free 
large versions of Wang's generator. Several companies are competing for the rights to manufacture home-power 
versions of less than 10 KW capacity but it appears most likely that this generator will not be allowed to be sold 
‘outside of China in spite of Shenhe's desire to give the design away free to all countries. 


It is not easy to arrange permanent magnets in a pattem which can provide a continuous force in a single 
direction, as there tends to be a point where the forces of attraction and repulsion balance and produce a position. 
in which the rotor settles down and sticks. There are various ways to avoid this happening. It is possible to 
modify the magnetic field by diverting it through a soft iron component. An example of this is John Bedini's simple 
design shown here: 


Direction of thrust 


Iron yoke stator 


In John's design, the magnetic field of the stator magnet is altered by the iron yoke and this smothers the 
repulsion which would normally occur between the North pole of the stator magnet and the North pole of each 
rotor magnet as it gets close to the stator magnet. This arrangement allows the rotor magnets to receive a push 
as they pass by the stator magnet, producing a repeating thrust to keep the rotor rotating. To increase the power, 
there does not appear to be any reason why there should not be two stators as shown here: 


A 


There does nat appear to be any reason why several of these rotoristator assemblies should not be attached to a 
single shaft to increase the power applied to the shaft and allow an increased level of useful work to be performed 
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by the device, but this style of magnet motor rotates only slowly and should be considered a "proof of concept 
device rather than а serious drive motor. 


‘There are many other designs of permanent magnet motor, but before showing some of them, itis probably worth 
discussing what useful work can be performed by the rotating shaft of a permanent magnet motor, With a home- 
built permanent magnet motor, where cheap components have been used and the quality of workmanship may 
not be all that great (though that is most definitely not the case with some home construction), the shaft power 
may not be very high. Generating electrical power is a common goal, and that can be achieved by causing 
permanent magnets to pass by coils of wire. The closer to the wire coils, the greater the power generated in 
those colis. Unfortunately, doing this creates magnetic drag and that drag increases with the amount of electrical 
current being drawn from the coils. 


There are ways to reduce this drag on the shaft rotation. One way is to use an Ecklin-Brown style of electrical 
generator, where the shaft rotation does not move magnets past coils, but instead, moves a magnetic screen 
"which altematively blocks and restores a magnetic path through the generating coils. A commercially available 
material called "mu-metal" is particularly good as magnetic shield material and a piece shaped like a plus sign is 
used in the Ecklin-Brown generator. 


John W. Ecklin was granted US Patent Number 3,879,622 on 29th March 1974. The patent is for a 


magnetíelectric motor generator which produces an output greater than the input necessary to run it. There are 
two styles of operation. The main ilustration for the first is: 


Power take-o1r 


Magnetic shield 


Spring 


Here, the (clever) idea is to use a small low-power motor to rotate a magnetic shield to mask the pull of two 
magnets. This causes a fluctuating magnet field which is used to rotate a generator drive. 


In the diagram above, the motor at point ‘A’ rotates the shaft and shielding strips at point В”. These rectangular 
mu-metal strips form a very conductive path for the magnetic lines of force when they are lined up with the ends of 
the magnets and they effectively shut off the magnet pull in the area of point ‘C’. At point 'C’, the spring-loaded 
traveller is pulled to the left when the right-hand magnet is shielded and the left hand magnet is not shielded. 
When the motor shaft rotates further, the traveller is pulled to the right when the left-hand magnet is shielded and 
the right hand magnet is not shielded. This oscillation is passed by mechanical linkage to point 'D' where it is 
used to rotate a shaft used to power a generator. 


As the effort needed to rotate the magnetic shield is relatively low, it is claimed that the output exceeds the input 
and so can be used to power the motor which rotates the magnetic shield. 


The second method for exploiting the idea is shown in the patent as: 


Poner take-off 


Rotating magnetic shield 


Here, the same shielding idea is utilised to produce a reciprocating movement which is then converted to two 
rotary motions to drive two generators. The pair of magnets 'A' are placed in a housing and pressed towards 
each other by two springs. When the springs are fully extended, they are just clear of the magnetic shield 'B 
When a small electric motor (not shown in the diagram) moves the magnetic shield out of the way, the two 
magnets are strongly repelled from each other as their North poles are close together. This compresses the 
springs and through the linkages at 'C' they turn two shafts to generate output power. 


А modification of this idea is the Ecklin-Brown Generator. In this arrangement, the movable magnetic shielding 
arrangement provides a direct electrical output rather than à mechanical movement: 


Magnetic shield 
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Here, the same motor and rotating magnetic shield arrangement is used, but the magnetic lines of force are 
blacked from flowing through a central -plece. This -piece is made of laminated iron slivers and has a pickup coll 


or cols wound around t. 
[н 
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In the position shown on the left, the magnetic lines of force flow downwards through the pickup coils. When the 
motor shaft has rotated a further ninety degrees, the situation on the right occurs and there, the magnetic lines of 
force flow upwards through the pickup coils. This is shown by the blue arrows in the diagram. This reversal of 
magnetic flux takes place four times for every rotation of the motor shaft. 


The device operates as follows: 


While the Ecklin-Brawn design assumes that an electric motor is used to rotate the mu-metal shield, there does 
not seem іо be any reason why the rotation should not be done with a permanent magnet motor. 


‘Another effective power take-off system is that used by the "Phi Transformer" (‘Phi" is pronounced "Fi"). In this 
design, the magnetic drag is reduced by containing the magnetic flux in a laminated iron ring or “toroid”. Again, 
the design expects an electric motor to be used to spin the rotor, but there does not seem to be any great reason 
why a permanent magnet motor should not be used instead. 


Toroidal shapes are clearly important in many devices which pull in additional energy from the environment, even 
to the extent that Bob Boyce warns against the high-frequency sequential pulsing of coils wound on а toroid yoke, 
producing a rotating magnetic field as unpredictable surge events can generate some 10,000 amps of additional 
current which wil burn out the circuit components and can very well tigger a radiant energy build up which can 
create a lightning strike. Bob himself has been hit by just such a lightning strike and he is lucky to have survived. 
Lesser systems such as the toroid transformer used in Bob's electrolyser system are safe even though they 
Generate a power gain. So the many toroidal system designs are definitely worth examining 


‘One of these is the "Phi-Transformer" which looks like a somewhat similar arrangement to the MEG described in 
Chapter 3. However, it operates in quite a different way: 


The ф Transformer 


i 
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Here, lines of magnetic flux coming from a permanent magnet are channelled through a laminated yoke which is 
effectively a circular mains transformer core. The difference is in the fact that instead of electronically driving a 
сой to alter the flux coming from the permanent magnet, in this system the magnet is rotated by a small motor. 


The performance of this device is impressive. The power required to rotate the magnet is not unduly affected by 
the current drawn from the coils. The flux is channelled through the laminated iron core and in tests an output of 
1200 watts for an input of 140 watts has been achieved, and that is a COP of 8.5 which is very respectable, 
‘especially for such a simple device. 


At http:/inaudin free frihtmlidgromg2.htm a generator design by Dave Squires is shown, dated 1999. All 
attempts to contact Dave Squires have been unsuccessful, so it is not known if the information there is from tests 
‘on a device which has actually been built or if it is just a theoretical design, though it is likely that it was not built at 
that time. The design is almost identical to the Phi Transformer. А central core is produced by casting the shape 
shown below, using an amorphous iron powder / epoxy mix. However, as the operating frequency is low at only 
50 Hz or 60 Hz, there does not seem to be any reason why normal transformer laminations should not be used, in 
which case six Sets of shims shaped like this: 


which would make the winding of the coils very much easier as standard bobbins could be slotted into place as 
the core yoke is being assembled. 


However, the complete core is shaped like this with coils placed in the slots: 
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The thinking behind this arrangement is that the "bacicEMF" magnetic flux which normally causes Lenz Law 
‘opposition to the free rotation of the magnets around the toroid, is diverted around behind the сой and turned so 
that instead of hindering the rotation, it actually assists it: 


The speed of rotation is quoted as being 1,000 rpm for 50 Hz and 1,200 rpm for 60 Hz. The coll windings are 
suggested as being 180 turns of AWG 14 (16 SWG) for 120 volts AC, at a supposed current of 100 amps, which 
is seems unrealistic as the maximum current for that size of wire is quoted as being 5.9 amps. The magnets are 2 
inches long, 1 inch deep neodymium set into a circular rotor of 12 inch diameter. There can, of course, be more. 
than one rotor on a single shaft, and the number of turns would be doubled for 240 volts AC output. 


The yoke on which the coils are wound is effectively a series of toroids, though admittedly, not exactly circular in 
shape. An altemative shape which might be considered would be as shown below where the section carrying the 
magnetic flux for any one сой is more isolated from the other toroids. It is not clear if making the section which 
passes through the coil, straight rather than curved, so | wil leave that detail to people who are expert in 
magnetics. 


Gap 


Straight 


This design concept has been tested by one or two people and while magnetic drag was reduced, it did not reach 
zero. One arrangement suggested by Garry Stanley and verified by Stefan Hartman in October 2003 is: 


ROTOR MAGNET 
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Here, two identical coils are wired in parallel and driven by a pulsed DC voltage. When they are powered up а 
strong attraction is created between these stationary coils and the permanent magnet fixed to a rotating disc. 
positioned between the coils. This attraction causes the rotor to rotate, moving the magnet into the space 
between the coils. If nothing were changed, then the magnet would overshoot the centre of the coils and then 
‘experience a pull backwards towards the cols. To avoid this, the electrical power is cut as soon as the magnet 
passes the centre of the coils. This produces a large voltage of the opposite polarity in the coil and that has two 
beneficial effects. The first effect is that the poles of the coils are reversed and instead of dragging the magnet. 
backwards, the coils actually push the magnet onwards. The second effect is that the voltage pulse can be 
directed through diodes to pass that "back ЕМЕ" power pulse back to charge a battery, regaining some of the 
electrical power used to drive the rotor. 


While this looks like а new motor arrangement, it is actually a variation of the motor designed by the late Robert. 
‘Adams of New Zealand and described in detail in Chapter 2: 


Spek 


The only physical difference is that the coils are wired in series rather than in parallel, that is, in a daisy chain 
rather than wired directly across each other. The non-obvious difference is that the Adams motor is driven by the 
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power of the permanent magnets being attracted to the metal cores of the coils and the power applied to prevent. 
the backwards drag when the rotor magnet has passed the centre of the coil 


The Raymond Kromrey electrical generator design claims a near-zero magnetic drag factor and it is described in 
detail in Chapter 2. 


Howard Johnson. Retuming to permanent magnet motors themselves, one of the top names in this field is 
Howard Johnson. Howard built, demonstrated and gained US patent 4,151,431 on 24th April 1979, from a highly 
‘sceptical patent office for, his design of а permanent magnet motor. Не used powerful but very expensive 
Coball/Samarium magnets to increase the power output and demonstrated the motor principles for the Spring 
1980 edition of Science and Mechanics magazine. His motor configuration is shown here: 


EER 


Note that the gaps between the magnets are not 
a constant width. 


The point that he makes is that the magnetic flux of his motor is always unbalanced, thus producing a continuous 
rotational drive. The rotor magnets are joined in stepped pairs, connected by a non-magnetic yoke. The stator 
magnets are placed on а mu-metal apron cylinder. Mu-metal is very highly conductive to magnetic flux (and is 
expensive). The patent states that the armature magnet is 3.125" (79.4 mm) long and the stator magnets are 17 
(25.4 mm) wide, 0.25" (6 mm) deep and 4" (100 mm) long. It also states that the rotor magnet pairs are not set at 
120 degrees apart but are staggered slightly to smooth out the magnetic forces on the rotor. It also states that the 
air gap between the magnets of the rotor and the stator are a compromise in that the greater the gap, the 
‘smoother the running but the lower the power. So, a gap is chosen to give the greatest power at an acceptable 
level of vibration 

Howard considers permanent magnets to be room-temperature superconductors. Presumably, he sees magnetic 
material as having electron spin directions in random directions so that their net magnetic field is near zero until 
the electron spins are aligned by the magnetising process which then creates an overall net permanent magnetic 
field, maintained by the superconductive electrical flow. 


The magnet arrangement is shown here, with the inter-magnet gaps assessed from the drawing in Howard's 
patent: 


Position 1 => 
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Note that Howard дано didnot draw the inter magrel gaps as equal tenes 


SIDE VIEWS 


TOP VIEW 


Howard made measurements of the magnetic field strengths and these are shown in the following table: 


Measurements takon at the North and South poles of the armature 
magnet shoves that there is a constant off-halance situation. 
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the magazine article can be seen at hitp:/newebmasters.comitreeenergy/sm-pg48.html 


An artist's impression of the completed motor-generator set-up with a cut-away section is shown here: 


The Carousel Permanent Magnet Motor/Generator: US Patent 5,625,241 presents the specific details of a 
simple electrical generator powered by permanent magnets alone. This generator can also be used as а motor. 
The construction is not particularly complicated: 


IL uses an arrangement where permanent magnets are associated with every second coil set around the rotor. 
‘Operation is self-powered and the magnet arrangement is clearly defined: 
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‘And the physical arrangement of the device is not particularly complicated: 


Й 


изе 


This is а patent which is definitely worth reading and considering, especially since it is not a complicated 
presentation on the part of the authors, Harold Ewing, Russell Chapman and David Porter. This seemingly very 
effective generator appears to be overlooked at the present ime. 


It seems quite clear that permanent magnet motors are a wholly viable option for the home constructor and they 
are capable of substantial power outputs over long periods. 


The Robert Tracy Magnet Motor. Some people have opted for permanent magnet motors where the field is 
shielded at the appropriate moment by a moving component of the motor. Robert Tracy was awarded US Patent 
Number 3,703,653 on 21st November 1972 for a "Reciprocating Motor with Motion Conversion Means". His 
device uses magnetic shields placed between pairs of permanent magnets at the appropriate point in the rotation. 


of the motor shaft: 
| 


Us Patent 
3,703,653 


Robert 
Tracy 


The Ben Teal Motor. Motors of this kind are capable of considerable power output. The very simple motor, 
originally built by Ben Teal using wood as the main construction material, was awarded US Patent Number 
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4,093,880 in June 1978. He found that, using his hands, he could not stop the motor shaft tuming in spite of it 
being such a very simple motor design: 


TOP VIEW 
Frame 


Solenoid armature 


SIDE VIEW 


Timing mechanism. 


crank shart 


The motor operation is as simple as possible with just four switches made from springy metal, pushed Бу a cam 
on the rotor shaft. Each switch just powers it's electromagnet when it needs to pull and disconnects it when the 
pull is completed. The resulting motor is very powerful and very simple. Additional power can be had by just 
Stacking one or more additional layers on top of each other. The above diagram shows two layers stacked on top 
of one another. Only one set of four switches and one сат is needed no matter how many layers are used, as 
the solenoids vertically above each other are wired together in parallel as they pull at the same time. 


The power delivered by the Teal motor is an indication of the potential power of a permanent magnet motor which 
‘operates in a rather similar way by moving magnetic shields to get a reciprocating movement. 


James E. Jines and James W. Jines were awarded US Patent 3,469,130 on 23rd September 1969 "Means for 
Shielding and Unshielding Permanent Magnets and Magnetic Motors Utilising the Same" and which is in the 
Appendix. This magnet motor design uses selective shielding of the drive magnets to produce a continuous force 


in one direction. It also has a mechanical arrangement to progressively adjust the shielding to adjust the power of 
the motor. 


mo Sliding magnetic 
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SIDE VIEW 


This is a very interesting design of magnetic motor, especially since it does not call for any materials which are not 
readily available from many suppliers. It also has the advantage of not needing any form of exact adjustment or 
balancing of magnetic forces to make it operate. 


Invention Intelligence (India). The following design for a permanent magnet motor was published in the April 
1977 issue of ‘Invention Intelligence" in India: 


Cross Section. 


Gear wheel attached to rotor 


This design relies on the magnetic field of a magnet being distorted by having the pole faces angled at 45 
degrees. In the diagram, the magnets are shown in blue and they are mounted in а non-magnetic stator and rotor 
material shown in grey. The rotor is mounted on two ball races shown in yellow. The theory is that the repulsing 
forces of the four North-North outer magnet pairs along with the repulsing forces of the four inner South-South 
magnet pairs should be continuously greater than the North-South attracting forces, thus giving continuous 
rotation. 


It appears most likely that this design is just a theory and that a working model has never been constructed. 
However, it is possible that this system might work very well, so the information is presented here for interest and 
possible experimentation. It might be remarked that making the magnet face have a 45 degree angle may well 
not skew the magnetic field sufficiently to give a big enough imbalance to provide significant drive power. One 
мау to increase the effect might be to use а mu-metal strip along the back of each magnet. Mu-metal is an 
expensive material which conducts magnetic lines of force in a phenomenal way and so soaks up any magnetism 
near it 


— Magnetic ines of force. 
concentrate here 


To recap: the underlying principle of the power of magnets is that each permanent magnet mentioned here, has 
two magnetic poles (one "North" and one "South" pole) and these poles being of opposite type and near each 
other, form a "dipole". This dipole unbalances the quantum environment around the magnet, causing continuous 
streams of energy to flow out in every direction from the magnet. These streams of energy are not what we see 
as lines of magnetic force, and to date, nobody has managed to design any piece of equipment which responds to 
that energy and which can be used to measure it. At this point in бте, all we can do to estimate the energy flow is 
to divert it into a battery and then assess the battery charge by measuring the length of time that the battery can 
power a load from the energy which it received. This is a very crude method, but it does work. 


Stephen Kundel's Magnet Motor. Stephen Kundel's motor design is shown in full detail in his patent which is 
shown on page A - 968 of the Appendix. It uses a simple oscillating motion to position the "stator" magnets so 
that they provide a continuous rotational force on the output shaft 
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Here, the yellow arm marked 38, rocks to the right and left, pushed by a solenoid coll 74. There is no obvious 
reason why this rocking motion could not be achieved by a mechanical linkage connected to the rotating output. 
shaft 10. The three arms 20, 22 and 24, being pivoted at their upper paints, are pushed into a central position by 
the springs 34 and 35, The magnets 50, 51 and 52, are moved by these arms, causing a continuous rotation of 
the output drive shaft 10. The movement of these magnets avoids the position where the magnets reach a point 
of equilibrium and lock into a single position 


Figure 3 « 


Figures 2 and 3 show the position of the magnets, with the Figure 3 position showing a point in the output shaft 
rotation which is 180 degrees (half a turn) further on than the position shown in Figure 2. 


‘Some other, mare powerful magnet arrangements which can be used with this design are shown in the full patent 
in the Appendix. 


Charles “Joe” Flynn's Magnet Motor. Patent US 5,455,474 dated 3rd October 1995 gives details of this 
interesting design. И says: "This invention relates to а method of producing useful energy with magnets as the 
driving force and represents an important improvement over known constructions and it is one which is simpler to 
construct, can be made to be self starting, is easier to adjust, and is less likely to get out of adjustment. The 
present construction is also relatively easy to control, is relatively stable and produces an amazing amount of 
‘output energy considering the source of driving energy that is used. The present construction makes use of 
permanent magnets as the source of driving energy but shows a novel means of controling the magnetic 
interaction or coupling between the magnet members and in a manner which is relatively rugged, produces a 
substantial amount of output energy and torque, and in a device capable of being used to generate substantial 
amounts of energy. 


‘The patent describes more than one motor. The first one is like this when seen from the side: 
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‘An exploded view, shows the different parts clearly: 


Magnet 
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+—Photo-transistor 


This construction is relatively simple and yet the operation is powerful. The power is provided by three magnets, 
shown shaded in blue and yellow. The lower magnet is in the form of а disc with the poles arranged on the large, 
circular, flat faces. This is the stator magnet which does not move. Positioned above it is a disc made of non- 
magnetic material (shaded in grey) and which has two magnets embedded in it. This disc is the rotor and is 
attached to the central vertical shaft. 


Normally, the rotor would not rotate, but between the two discs there is a ring of seven coils which are used to 
modify the magnetic fields and produce powerful rotation. The powering up of these coils is very simple and it is 
arranged by shining а beam of Infra Red light from one of the Light-Emitting Diodes through a slot in an optical 
timing disc attached to the rotating shaft. The LEDs and the photo-transistors are aligned with the centres of the 
seven coils. The position and width of the slot controls which photo-transistor gets switched on and for how long it 
remains powered up. This is a very neat and compact arrangement. The really interesting part of the design is 
how the coils modify the magnetic fields to produce the output power of the device. The orientation of the magnet 
poles can be swapped over, provided that this is done for all three magnets. 


соп OFF 
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Shown here is the situation when one of the lop magnets 54 has rotated to be above one of the coils 26 which is 
not yet powered up. The South pole of magnet 54 is attracted to the North pole which is the entire upper face of 
magnet 24 as shown by the three arrows. If a voltage is applied to coil 26, then this magnetic coupling is 
disrupted and altered. If any torque is developed as а result of the coil being powered up, then it will be 
developed to either side of the coil 26. If coil 26 is not powered up, then there will be full attraction between 
magnets 24 and 54 and no rotational force will be produced. You will notice that there are two rotating magnets 
(an even number) and seven coils (an add number) so when one of the rotor magnets is above a сой, then the 
other isn't. This staggering of the two positions is essential for generating rotational torque. 
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This diagram shows a piece from both sides of the rotor disc, to explain the operation of the coils. On the left, 
magnet 86 overlaps coil 32 and coil 34. Coil 32 is powered up and this breaks the magnetic ink on the left hand 
side of magnet 56. But, coil ЗА is not powered up, so the attraction between magnet 56 and the disc magnet 
under the coils remains. Even though this attraction is at a downward angle, it creates a push on the rotor, driving 
it towards the right as shown by the red arrow. 


While this is happening, the situation around the other side of the rotor disc, is shown on the right. Here, magnet. 
54 is above coil 36 and that сой is not powered up, so there is no resulting drive in either direction. The adjacent 
сой 38 is also not powered up and so has no effect on the rotation. This method of operation is very close to that 
of the motor design of Robert Adams described in the next chapter. It is important to understand that this method. 
of operation is nothing like that of the John Bedini pulsers where the rotation of a disc is caused by the electrical 
pulse applied to a сой. Instead, here, the coil acts as a magnetic shield, being provided with the minimum 
possible power to do its job. The coil is, in effect, a shield which has no moving parts, and so is a very clever 
mechanism for overcoming the tendency for the rotor magnets locking on to the stator magnets and preventing 
rotation. 


At any moment, six of the seven coils are inactive, so in effect, just one coil is powered. This is not a major 
current drain. It is important to understand that the power of this motor is provided by the permanent magnets 
pulling towards each other. Each of the two magnets applies a horizontal pull on the rotor every seventh of a turn, 
that is, every 51.1 degrees in the rotation. As the coils are an uneven number, the rotor gets a magnetic pull 
every 25.5 degrees in the rotation, first from one rotor magnet and then from the other rotor magnet. 


It follows then, that the power of the motor can be increased by adding more magnets. The first step in this 
search for additional power is to add a second disc magnet and coils on the other side of the rotor, so that there is 
а second pull on the magnet. This has the added advantage that it balances the downwards pull of the first disc 
magnet with an upward pull, giving an enhanced and balanced horizontal thrust as shown here: 
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The coil switching with the additional layer of coils is shown here: 
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This produces a larger horizontal thrust. While this design goes for optimum performance, 1 suggest that a much 
more simple form of construction with a ring of standard circular neodymium magnets could be used instead of 
опе large disc magnet, and ordinary circular coils placed on top of the circular magnets: 
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то increase the power of the output shaft further again, additional sets of magnets and coils can be added as 
shown here: 
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It should be remembered that the timing section shown above could be replaced by a NESSS timer circuit which 
generates a steady stream of On / Off pulses. When those pulses are fed to the coils, the motor rotates, slaving 
itself to the pulse rate. This gives an immediate speed control for the motor as well as avoiding the need for the 
precise positioning of the slotted disc which allows the LEDs to shine directly on to the phototransistors at the 
appropriate instant. If that approach is taken, then the timing section shown above would be omitted. 


The circuitry that Charles specifies for powering the coils to block the magnetic fields of the permanent magnets 
uses N-channel MOSFETs and is very simple. Here is his circuit for driving one of the coils: 
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Just five components are used. The current through the сой is controlled by a transistor. In this case itis a Field- 
Effect Transistor usually called a "FET". The most common type of FET is used, namely an "N-channel" FET 
which is the rough equivalent to an NPN transistor as described in Chapter 12. A FET of this type is switched off 
when the voltage on it's "gate" (marked "gr in the diagram) is 2.5 volts or lower. It is switched on when the voltage 
on its gate is 4.5 volts or more. 


In this circuit we want the FET to switch on when the motor's timing disc is in the right position and be off at all 
‘other times. This is arranged by shining the light from a Light-Emitting Diode or "LED" through a hole in the timing 
disc which rotates with the shaft of the motor. When the hole is opposite the LED for the coll which is to be 
powered up, light shines through the hole and on to a light-sensitive device, Charles has opted to use a Light- 
Sensitive transistor, but a light-dependent resistor such as an ORP12 could be used instead. When the light 
shines on the "Opto1" device in the circuit diagram, it's resistance falls dramatically, raising the voltage on the 
gate of the FET and switching it on. When the timing disc hole moves past the LED, the light is cut off and the 
FET gate voltage drops down, switching the FET off. This arrangement causes the coll of the motor to be 
‘switched on and off at just the right time to give a powerful rotation of the motor shaft. In the circuit, the resistor 
"RI"is there to make sure that the current flowing through the LED is not excessive. The resistor "R2" has a low 
value compared to the resistance of "Opto1" when no light falls on it, and this holds the gate voltage of the FET 
down to a low value, making sure that the FET is completely off 


Аз you can see, this is basicaly a very simple circuit. However, as one of these circuits is used for each coil (ог 
each pair of сой И there is an even number of coils in this slice of the motor), the circuit in the patent looks quite 
complicated. It is actually very simple. The resistor "RI" is used to limit the current flow through all of the LEDs 
used and not just one LED. You could, of course, use one resistor for each LED if you wanted to. The circuit for 
powering two calls (and not showing the timing disc) looks like this: 
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The section inside the green dashed line being the identical circuit for the second coll. This addition to the circuit 
is made for each coil, at which point, the motor is ready to run. If, as would be normal, several layers of magnets 
are being used, then the coils positioned above each other can be connected in a chain like this: 
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Connecting several colls "in series" (in a chain) like this, reduces the number of electronic components needed 
and it makes sure that the pulses to each of these coils is at exactly the same instant. The patent drawing shown 
above seems to indicate that there is a big gap between the LEDs and the optical devices. This is generally not 
the case as you would keep the gap between the LED and the light-dependent device as small as possible 
mounting them so that they are just clear of the timing disc on each side of it. 


In this patent, Charles Flynn remarks that this magnet motor can be used for almost any purpose where а motor 
ог engine drive is required and where the amount of energy available or required to produce the driving force тау 
vary litle to nil. Charles has produced motors of this type which are capable of rotating at very high speed - 
20,000 rpm and with substantial torque. Lesser speeds can also be produced, and the motor can be made to be 
selt-stafting. Because of the low power required to operate the device, Charles has been able to operate the 
motor using just a nine volt, off-the-shelf dry battery. 


‘One application which seems most appropriate for this motor design is the Frenette heater shown in Chapter 14. 
Using this motor to drive the discs inside the heater drum would produce a heater which appears to be driven by 
just a nine-volt battery. However, while that is the appearance, the reality is that the power of this motor comes 
from the permanent magnets and not from the battery. The battery current is only used to prevent the backward 
pull of the magnets and it is not used to drive the motor. 


While the use of a timing disc is a very satisfactory arrangement, it is also possible to use electronic circuitry 
instead of the mechanical timing disc, the opto devices and the LEDs. What is needed here is a device which 
produces a series of voltage pulses which can be used to drive the gate voltage of each FET from below 2.5 volts 
to over 4.5 volts. It looks as if the well-known 555 timer chip would be suited to this task and it would certainly run 
off the nine-volt battery. However, we have more than one set af coils which need to be run. For example, if we 
have say, four sets of coils to drive by powering up four different FET transistors one after the other, then we 
could use a "Divide-by-Eight" chip, like the 4022 chip. This chip can be set to divide by any number from two to 
eight. All that is needed to select the number to divide by, is one connection between two of the pins on the chip. 


585 Timer 


The output voltage on the pins marked " and "4" goes high ane after the other as shown in the diagram 
above. So, each of these output pins would be connected to the FET gates in that order and the FETS would get 
switched on in that same order, 


With the 4022 chip, the connections for the rate of division are as follows: 
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For Divide by 7' operation, connect pin 10 to pin 15 
For ‘Divide by 6' operation, connect pin 5 to pin 18 
For ‘Divide by 5 operation, connect pin 4 to pin 15 
For ‘Divide by 4' operation, connect pin 11 to pin 15 
Eor ‘Divide by 3' operation, connect pin 7 to pin 15 
For ‘Divide by 2' operation, connect pin 3 to pin 15 


When using a circuit like this, the pulse rate from the 555 chip is set to a very low value like half a second, so that 
the motor shaft can get started. Once it gets moving, the pulse rate is gradually increased to speed the motor up. 
‘One advantage of this method is that it allows speed control, and if the motor was being used to power a Frenette 
heater, then the speed control would also act as a temperature control for the heater. 


А possible 555 chip circuit might be: 


Speed control 


As this allows the speed to be controlled and when the required speed is reached, the pulse width can then be 
adjusted to give the minimum current draw to maintain that speed. There are, of course, many other suitable 
circuits which could be used instead of this one and Chapter 12 wil fil you in оп some of them as well as 
‘explaining how circuits work and how to build them. 


If it so happens that it is difficult to find suitable circular magnets with the poles on opposing faces, then | suggest 
that it should be possible to use standard rectangular magnets throughout and rectangular coils as shown here: 


‘And while this arrangement is not as magnetically efficient as a circular magnet, it does have the convenience of 
having an even number of magnets, and so, an even number of coils. This means that only half as many driving 
transistors will be needed as the calls opposite each other, for instance, the coils above the magnets marked 1 
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and 5 can be connected in series. The same goes for the coils above magnets 2 and 6, 3 and 7 and 4 and 8. It 
is, of course, possible to use rectangular magnets instead of the twa tapered magnets in each rotor disc. 


The objective of each coil is to just, and only just, cancel out the magnetic field of the permanent magnet 
underneath it. The magnetic field produced by the call depends on the current flowing in the сой, the number of 
tums in the coil and the area of the сой. The current flowing depends on the diameter of the wire and the voltage 
applied to it. Its probably necessary to mount just ane magnet on the stator and experiment with the coil until 
your current drive and coil allow the rotor to spin freely. Whatever the coil result is, should be ok for all of the 
magnets even though they are likely to vary in strength a bit. 


‘Steorn. The Irish company Steorn have produced a system which is almost identical to the Charles Flynn 
magnet motor just described. They call their device "Orbo" and its operation is pretty much the same. The 
advance made by Steom is that they have devised a very clever magnetic masking system using ferrite toroids. 
wound with a copper wire сой. This is a slick method of switching magnetic attraction on and off. When the coll 
carries a sufficient current it generates a circular magnetic field spiralling around the toroid and not going outside 
the toroid. This field does not have an attraction for outside magnets. It makes no difference if the direction of the 
current flow through the coil is reversed as the resulting magnetic field just spins around the toroid in the opposite 
direction and performs exactly the same magnetic blocking о! the ferrite ring which forms the toroid. If no current 
flows, then the copper wire does not block off the influence of the ferrite ring and the permanent magnets on the 
rotor are strongly attracted to it, causing the rotor to spin. 


On their web site www.steorn.com, Steom illustrate their design like this: 


Permanent magnet, Rotor 


Forrito toroid wound 
‘with a wire coll 


Drive battery. 


In this implementation, eight ferrite rings are mounted on the stator in four locations ninety degrees apart. These 
are wound with copper wire coils which can be powered by a battery, via a timing mechanism, The rotor has 
‘embedded in it, eight pairs of small permanent magnets, also spaced ninety degrees apart. 


In exactly the same way as the Adams motor described in chapter 2, the current through the coils is set to the 
minimum level which allows the rotor to spin freely. The timing mechanism is then switched in and the motor and 
the rotor given a spin. The rotor magnets are strongly attracted to their corresponding ferrite rings mounted on 
the stator posts and this accelerates the rotor. 


If no current is passed through the coils, then the rotor will oscillate backwards and forwards for a short time 
before coming to rest with the magnets as close to the ferrite rings as possible. To prevent this happening, the 
timing circuit senses when the magnets reach the ferrite rings, and passes that minimum current through the coils, 
trapping the rings inside a magnetic field which has no effect on the rotor magnets. The momentum of the rotor. 
‘causes it to spin on past the stator rings to a position where the magnets are closer to the next rings than they аге 
to the ones which they have just passed, at which point, the current is cut off and the magnetic attraction to the 
ferrite rings returns. This is identical to one mode of operation of the Adams motor. 


The next step is also identical to that of the Adams motor, namely, to add on some pick-up coils to convert some 
of the rotating magnetic energy into electrical energy, either to recharge the driving battery or to power other 
‘equipment, or both. 
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Steorn's arrangement for doing this is to add an additional disc, containing permanent magnets, to the rotor and 
positioning wire calls opposite those magnets as is normal for a generator. Steorn choose to show the resulting 
‘energy charging up the battery again: 


ickup disc 


Battory recharging 


Video presentations on this style of motor/generator are at: 
hitp:/mww.youtube.comwatch?v=AXamGLyRkIa&NR=1 

һар. youtube. com/watch?v-rgarLqYMzNA&feature-related and 
hitp:Iinaudin free fristeorindexen him 


We tend to think of this style of magnet-powered motor as being low-power. This is probably because it is often 
the case that the demonstration proof-of-principle implementations shown are minor devices. These motors can 
be very powerful and the one shown here, designed and built by Mr Sung of China has an output power of 20 
kilowatts ог fifteen horsepower: 


Cylinder placed 
horizontally. 

“Uses both migneti| 
and Gravitational 
force, 


[әп боо Watts 


And another design which has a larger diameter and about 144 magnets has a reported output of 225 
horsepower: 
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Elecuomagnets 
(can also act аз 
pickup coils) 


You will notice that each ring of magnets is positioned further around the rim of the cylinder providing powerful 
pulses from 64 magnets every 22.5 degrees of rotation, so it is little wonder that the motor has considerable shaft 
Power. Some of the coils can be switched to collect power if the working conditions do not need the full shaft 
‘output power, charging the drive battery. The rotating inner cylinder has permanent magnets mounted on it. 


‘Asymmetrical Magnet Motor. At the present time there is an interesting video on the internet, showing a magnet 
motor http:/ww.youtube.com/watchv=7idWknim-4w&feature=related, This motor is built on the "V" style of 
magnet placement which has two sets of permanent magnets spaced like this: 


This style of magnet arrangement (North magnets shown іп blue and South in red) has a locking point where the 
switch from wide spacing to narrow spacing occurs and this causes the rotation to stop there. 


‘The implementation shown in this video has the V magnets spaced rather more widely apart as shown here: 
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The taper is much less pronounced with an inner gap some four times greater than the gap to the outer ring. It 
also appears that the last inner magnet has a greater gap around the drum than the remaining ring of magnets. 


The housing is very simple looking, with an evenly spaced ring of twelve holes to take long magnets with 
alternating North and South magnetised areas along their length: 


The housing has considerable clearance for the drum and magnets. The rear shaft bearing is just set into the 
back of the housing: 


The front has two sheets of acrylic, one to hold the insert magnets in place and one to provide the знай front 
bearing support: 


As there is no commentary with the video it is a litle difficult to pick up all of the details, but it seems that 
positioning stator magnets allows the molor to overcome the normal sticking point of the typical V-motor 
arrangement. The video shows various arrangements including the non-symmetrical grouping shown here where 
four or five consecutive magnets are used and the remaining slats left empty: 


‘This looks like a design which might be worth investigating further as the implementation shown in the video 
appears to operate very well 


Lines of Magnetic Force. in passing, schools currently teach that the field surrounding a bar magnet is like this: 
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This is deduced by scattering iron filings on a sheet of paper held near the magnet. Unfortunately, that is not а 
correct deduction as the iron filings distort the magnetic field by their presence, each becoming a miniature 


magnet in its own right. More careful measurement shows that the field actually produced by a bar magnet is like 
this: 


Lines of Magnetic Force 


There are many lines of force, although the sketches shown above only show two. The important factor is that 
there is a circling field at each corner of a typical bar magnet. 


It follows then that if a row of magnets is placed at a an angle, then there will be a resulting net field in a single 


direction. For example, if the magnets are rotated forty five degrees counter clockwise, then the result could be 
lke this: 


E 9 Net magnetic force 


Here, the opposing corners of the magnets are lower down and so there should be a net magnetic force thrust 
path. | have not tested this myself, but the supposition seems reasonable. If it tests out to be correct, then 
placing the angled magnets in a ring rather than a straight line, should create a molor stator which has a 
continuous one-way net field in a circular path. Placing a similar ring of angled magnets around the 
circumference of a rotor disc, should therefore give a strong rotary movement of the rotor shaft - in other words, а 
very simple permanent magnet motor. 


Steele Braden has experimented very extensively with this arrangement of magnets and itis his experience that 
‘each magnet in a set of this kind, affects the field of the following magnet. This effect is progressive and by the 
fifth magnet, the magnetic push is no longer near enough to the horizontal to be fully effective. This is overcome 
by putting а non-magnetic wooden spacer between sets of five magnets as shown here: 


(5 mm) diamoter steel pipe 6" (150 mm) long 
(or and empty baked heans can] 


1mm thick stiff plastic sheet. 


Wooden spacer. 


не — ‘Standard ferrite magnet 


75mm x 16 mm x 11 mm 


This gives transport of the rolling ferrous cylinder without any input power being required. There is no limit to the 
length of the magnetic strip along which the metal cylinder rolls but the cylinder weight of 325 grams is essential 
lor the inertial effect in keeping the cylinder rolling. With just a ferrous roller, the effect is not powerful. The 
magnets used by Steele for the track are standard ferrite magnets 75 mm long. This length does not show in the 
side-view diagram above as it runs away into the distance as does the length of the metal cylinder. The cylinder 
needs to overlap at least three magnets and the rolling effect causes the cylinder to appear to have only one 
magnetic pole The magnets have a North pole on one face and a South pole on the opposing face and when 
they are stacked as shown, they are pulled together by the magnetic effect. Serious experimenters can contact, 
Steele at stebra@xtra.co.nz for sharing of results or discussing observed effects. 


Steele has also experimented with a magnetic roller constructed from twenty wedge-shaped magnets 48 mm long 
and stacked inside a stainless steel tube. This produces a high-performance roller but getting magnets which are 
wedge-shaped is not easy nor are they cheap. Here is a video of Steele's roller rolling along his magnetic track 
hipjlwww.ree-energy-info.com/Brarem.mov 


The roller construction method is shown here: 


Stainless stool tube 
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Permanent magnet motors have a Coefficient Of Performance ("COP") of infinity as they produce output power 
and the user does not have to provide any input power to make them operate. Remember, COP is defined as 
‘Output Power divided by the Input Power which has to be provided by the user to make the device operate. In 
the following chapter, we will be considering pulsed systems, where the user has to provide input pulses to make 
the device operate. This prevents these devices from having a COP of infinity and instead, we are looking for any 
device which has а COP greater than one. However, any device with COP»1 has the potential of becoming зей- 
powered, and if that can be arranged, then the COP does in fact become infinity by definition, as the user по 
longer needs to supply any input power. 


The examples of permanent magnet motors and motor-generators mentioned above, have generally been of the 
type where there is a stationary "stator" and a rotating "rotor". It should be understood that the arrangement of 
magnets on the "stator" do not necessarily have to be stationary. Some motor designs do not have a stator, but 
instead have two or more rotors. This allows the magnets which would have been on the stator to be in position 
to provide thrust to the output rotor, and then move out of the way so as not to retard the rotor movement, The 
Bowman magnet motor is one of this type, though admittedly, it uses one stator magnet to get it started and it has 
two subsidiary small rotors which carry the magnets which would normally be on a stator. А search on the web 
will provide the details of many permanent magnet motor designs. 


The next step with Steele Braden's system is to arrange the magnetic track so that it forms a continuous circular 
path, and have more than one roller. It needs to be stressed that to date, this has not been successful and it is 
still a matter of research and development. To create а compact motor, tapered ceramic magnets have been 
used. This causes the magnets to fit together closely as shown here: 


This arrangement uses twelve of the 37 mm diameter cylindrical rollers, each of which contains twenty tapered 
magnets as shown in the diagram above. The photograph above shows the rotor plate with one of the twelve. 
rollers attached. The motor housing is as shown here: 
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The motor is arranged so that the twelve magnetic rollers are bolted to a metal disc welded to the rotor shaft. The 
rollers run around the magnetic path driving the output shaft. The bolts holding the rollers in place are made to be 
а loose fit оп a sleeve made of a material of a type which has a low rotational friction. At the start, the rollers roll 
in direct contact with the outer stainless steel sleeve, but as the rotation speed increases, the resulting outward 
pressure causes the rollers to press outwards on their bearings, creating the 1 mm gap shown in the diagram. In 
the version shown in the photograph above, the bolts holding the rollers in place are secured by nuts but а 
preferred arrangement is where the holes in the rotor disc are tapped to take the roller bolts directly. 


David Cunningham А very similar looking design by David Cunningham was patented (US 4,443,776) which 
uses a ring of triangular magnets: 


Emil Hartman and Howard Johnson. Both Emil Hartman and Howard Johnson have been granted US Patents 
оп arrangements of permanent magnets which produce a directional push along a straight path. Emil in July 
1980 (Patent 4,215 330) and Howard in October 1989 (Patent 4,877,983) and in March 1995 (Patent 5.402 021). 
Each of these patents show very different methods of producing the magnetic push and each method has been 
proven by prototypes constructed by the inventors 


їп brief outline, Emil Hartman's design drives a ferromagnetic sphere, such as а steel ball bearing, up a slope 
against gravity. The arrangement is ike this: 


EN га 
С о 
Q 2 ш 
©. 
з = 
5 о 5 
© 
a 4 
Fig.2. 
= END VIEW 
Eigi 
TOP VIEW 


Here, the metal ball rolls along a path between two guiding strips shown in blue in the diagram above. The 
magnets which provide the pulling force on the ball are not seen in the top view as their clamping mechanism 
(marked 5 in Fig.1 and 6 in Fig.2) hides them from view. They can be seen on the right in Fig.2 where they are 
marked with the number 8. Interestingly, this device is put forward as an automated conveyor or as a toy, but as 
the metal Бай is raised into the air as well as being moved along the track, the device immediately lends itself to 
the feed for a gravity wheel constructed in the style of an overshot water-wheel. Also, horror or horrors, this looks 
like one of the hated "perpetual motion” devices which people who are steeped in conventional physics are too 
frightened to accept. 


A key feature of this arrangement is the spacing and the orientation of the permanent magnets as shown here: 
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Notice that the magnets are staggered with those on the right being opposite the gaps between those on the left. 
Emil opted to use circular bar-shaped magnets with the poles on the circular end faces. The clamping 
arrangement allows for very precise adjustment of the magnet positions and this will be used when finding the 
optimum performance. If you wish to examine the full patent, then it can be downloaded free from the website 
hitp;Iwww.freepatentsonline.com 


The more recent of Howard Johnson's linear-track magnetic patents (Patent US 5,402,021) shows a complicated 
arrangement of magnets. These look symmetrical to a quick glance, but this is not the case with the projecting 
‘spin accelerator magnet assemblies being staggered, the poles being swapped on opposite sides and an 
unusual dividing group marked with a blue arrow in this diagram: 
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In the centre of the gap between these two sets of magnets, there is a track for a miniature rail vehicle to run 
along and that vehicle has curved "Alnico 8" magnets mounted on it, the spacing between those magnets being 
the same as the spacing of the main magnets and their pole directions match those of the short "gap" magnets. 
The gap between the tips of the curved magnets and the magnetic walls is 0.5" to 1.25" (12 mm to 32 mm) and 
the prototype vehicles were boosted down the track covering 2 feet (600 mm) in one second. 


In the diagram above, all of the North magnetic poles are colour coded red and the South magnetic poles green 
and these colours are relied on where there is not enough room to mark the magnets clearly with the "N" or "S 
letters. Howard remarks that having sets of permanent magnets positioned so closely together, actually 
strengthens the magnetic effect and so is helpful. The smaller magnets placed between the main magnets do not 
exceed half of the length of those main magnets and so there is an indentation gap between the main magnets 
and that gap extends at least half way down the length of the main magnets as shown above. 


All of the inventors who produce a working linear track device such as these, have great difficulty in modifying the 
design to produce a continuous circular movement. It is not at all clear why the Howard Johnson design shown 
above should not have the magnetic walls curved into a large circle and the curved magnets mounted on a non- 
magnetic gantry arm or disc instead of a vehicle. However, as this has not been done, there is presumably some 
very good reason why a conversion to circular motion does not work. 


James Roney has posted a number of video on his magnetic experiments. One of these is located at 
hitpiuw youtube.comhwatch?v-HGbESTzetSA&annotation id=annotation 23416B&fealure-iv and shows his 
method of magnetic shielding which produces a permanent magnet which appears to have only one magnetic 
Pole. This effectively overcomes the back-drag of a stator magnet when a rotor magnet passes by it. James 
demonstrates the construction which he is using at present, which has a neodymium magnet surrounded by 
several other materials. He says: 


The outer shielding is "flashing material" which is commonly sold in hardware stores in the US.I have no idea of 
its exact composition. This simple demonstration, which | first posted оп 21st January 2008, shows just how 
effective one-way shielding is in producing a net gain. Here, you see two specially shielded magnets being 
moved close tagether. When the two shielded faces are pushed together there is no magnetic effect but when 
they are reversed and the opposing two faces are pushed towards each other there is a sizeable magnetic push 
which moves the stationary magnet away. It is this thrust which is the making a fuel-less permanent magnet 
motor using any one of a number of different possible designs. My long-awaited video showing the method of 
magnetic shielding which | use. 


However, shielding is just the half of it and the other half is the exact position of the stator and the angle of 
approach of the incoming magnets. At all times, only like poles are used as the primary pole, which means that 
the magnets approaching the stator will be two like poles which must be able to pass close by each other. This 
approach is what | call "the back door” to my stator, where one of the like poles has been heavily shielded, 
However, if you provide too much shielding on the stator magnet, then the rotor magnet will be attracted to the 
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heavy metal of that shielding and that would cause a braking effect, opposing the rotation of the rotor. To 
neutralise this effect we can allow some af the "like pole" to pass through the shielding. When the right amount of 
magnetism passes through the shielding it exactly balances the attraction of the rotor magnet to the metallic 
shielding of he stator magnet, allowing unhindered movement of the rotor as it passes the stalor magnet. 


‘As soon as the rotor magnet has passed "the back door” of the stator magnet, and moved into the unshielded 
area, the like poles of the stator magnet and the rotor magnet repel each other, giving the rotor a strong push in 
its direction of rotation. This, of course, is immediately repeated by the next rotor magnet, providing the rotational 
drive for the motor. The turning force is enormous, even on this small scale, and if scaled up, would have enough 
power to drive a car or power a home. 


When you take this two-dimensional layout and tur it into a three-dimensional layout (by placing several rotors on 
the same shaft) you get a tremendous amount of thrust, capable of handling heavy loads and stil keep working 
with the greatest of ease. Best of all, there is only one moving part and it is 9996 friction free. 


Having the stator long and thin, unlike typical bucket magnets which do not work in this case, this allows for a long 
Suinch (75 mm) pass over the stator before the rotor magnet receives is strong push from the stator magnet, 
spinning the rotor and driving the next rotor magnet across the shielded part of the stator magnet, allowing the 
process to repeat indefinitely, producing a fuel-less permanent magnet motor. 


‘Our thanks go to James for sharing his design information freely like this. He invites everybody to copy and 
repost his videos as the web hosting sites, such as YouTube, repeatedly take his videos down. Due to this 
repeated opposition to this information from James, itis quite possible that by the time you read this, the video 
pointed to by the above link will no longer be available at that address. The details from his videos are as follows: 
— Metal Shielding 
Layers of paper 6 mm thick 
Motal lid 
Magnet 
Exhausted: Plastic spacer 
alkaline battery 
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The magnet used is a Grade 52 strength neodymium magnet 2" x 1" x 1/4" (50 mm x 25 mm x 6 mm) and it is 
encased in five different types of material in order to give it modified magnetic characteristics. The completed set 
of materials is wrapped in the silver aluminium adhesive tape used for ductwork construction and so, looks like 
this: 


Au 


In this picture, a steel screw is shown held on one face by the residual magnetic field but that screw falls off the 
back face as there is not enough magnetism there to hold it in place. 


Underneath the tape are two shells made from any thin magnetic metal material, James uses thin flashing metal 
as that is readily available and is easy to bend into shape. As the objective is to encase the magnet on three 
sides, the metal is cut and bent like this: 
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The resulting shape is not unlike a book. There are two of these metal casings, one inside the other. Each of 
these casings contains an alkaline battery inside it. James stresses that these batteries need to be fully 
discharged in case a short-circuit develops inside the casing. 


The inner casing contains the magnet and the 1/4" (6 mm) plastic spacer supplied with the magnet, making an 
overall thickness of 1/2" (12 mm), placed up against the alkaline battery which has a 14 mm diameter, which 
means that the lower face of the inner casing is not quite parallel with the upper face. In the diagram, the metal 
casing is shown in red. 


Outside that metal casing, there is a second alkaline battery and above it, there is a 2° (50 mm) diameter shallow 
metal cap from a container: 


= ing 
Layers of paper 6 mm thick 
The Metal lid 
"Back Door" Magnet. 
к Plastic spacer 


END VIEW 


James stresses that the spacers made of plastic and paper can be made of almost any non-magnetic material 
‘except aluminium which has unusual magnetic properties. The shielded magnet can be used in two different 
ways, either in attraction or repulsion. The repulsion mode is slightly more powerful than the attraction mode, but 
some permanent magnet motors built using it have found that the magnets lost their magnetisation alter some 
three months of continuous operation. Using the attraction method (where the rotor magnet pole is selected to be 
‘opposite to the stator magnetic pole) is nearly as powerful and never causes the magnets to get depleted. James 
‘demonstrates the attraction mode in one of his videos: 
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This view is looking vertically downwards on a horizontally mounted bicycle wheel which has six magnets 
attached to the rim. The first two magnets are Grade 52 neodymium 1" x 17 x 1/4" (25 mm x 25 mm x 6 mm) with 
plastic spacers glued to them. The following four magnets are the same but have a 17 diameter 1/4” thick circular. 
neodymium magnet placed on top of them. This magnetic attraction setup is demonstrated to accelerate the 
wheel from a stationary position. 


However, in my opinion, this video is not very satisfactory in that itis conceivable that the view is not vertical but 
horizontal and the rotation taking place due to the weight imbalance of the wheel, as the wheel is restrained 
immediately alter it has stopped instead of allowing time to show that no reverse motion occurs. Also, no 
information is given as to why the six magnets are not identical, nor why the whole of the rim did not have 
magnets attached to it, demonstrating continuous rotation, 


It might be remarked that a wheel of this type is probably a little light for a magnetic rotor as there is considerable 
advantage in having sufficient rotor weight to generate the momentum needed to carry the rotor past any 
magnetic sticking point. 1 can also be remarked that the wheel really needs to be balanced by having an 
‘equivalent set of six magnets on the opposite side of the wheel rim, and that placing additional shielded stator 
magnets at an odd number of positions around the wheel would give a steady powering of the rotor even with only 
two sets of six rim magnets on the rotor. 


The Twin Rotor Suggestion. When you are considering shielding magnets using iron or steel, you need to 
remember that fridge magnets stick to refrigerators because the refrigerators are made of steel. This 
demonstrates the fact that there is an attraction between magnets and iron or steel. Consequently, if a magnet is 
shielded with steel so that it blocks the whole of the magnetic field of the magnet, a second magnet will be 
attracted to that metal shielding material. At hitp:/iwiww youtube comwaich?v=vUcWnix3Tss there is, at the 
present time, a video by "magneticveil where he proposes the use of this feature of simple shielding in the 
‘construction af a magnet motor. 


He suggests using two rotors geared together. The rotors have magnets on them, but for the purposes of 
‘explanation, just one pair of magnets are shown here: 


Rotor 
aJ Shield 
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Each magnet is attracted to the metal shield material between the rotors. This causes the rotors to rotate in the 
direction shown by the red arrows. The magnets are drawn to the nearest point to the shield which they can 


At this point you would expect the rotors to stop moving and lock into a stationary position. However, the 
interesting idea is to adjust the shape of the shield like this: 


suet ut 


SIDE VIEW 


At the end of the shield, its width is reduced and tapered so that the magnetic field from the magnet behind it 
‘exactly matches the attraction of the magnet on the near side of the shield. This has the effect of giving а 
completely neutral zone at the tip of the shield, with neither an attraction or a repulsion in that region. The degree 
of tapering depends on the strength of the magnets, the thickness and material of the shield and the spacing 
between the magnets and the shield, and it needs to be discovered by experiment. 


This neutral zone stops there being a major pull between the magnets and the shield, and so momentum carries 
the rotors on past the end of the shield. This produces a situation like his: 
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TOP VIEW 


Here, the magnets have moved past the shield and are repelling each other strongly. They are beyond the axles 
Of the rotors, so the repelling force produces a tuming effect on each rotor. This is the situation with just one pair 
of magnets, but each rotor will have many magnets on it. This produces an additional turning effect. Consider 
just one other pair of magnets, in the same position as our first diagram: 


BUSH PUSH 
A A 


The pull between the magnets “А” and the shield, adds to the rotation caused by the push between the unshielded 
magnets. This arrangement of magnets and shield should allow continuous rotation of both rotors and the motor 
can be stopped by removing the shield. 


It should be noted that this arrangement uses magnets in repulsion made. That is, the outward-facing poles of the 
magnets on both rotors are the same. There have been reports of permanent magnet motors where the magnets 
меге in repulsion mode, and while these motors ran well it was found that after about three months, the magnets 
lost their magnetisation, If at all possible, magnets should be used in their attraction mode. This is not possible in 
the above twin-rotor arrangement, so if one is being constructed, it might be a good idea to arrange the physical 
construction in such a way that the rotor magnets can easily be removed. This allows remagnetisation of the 
magnets, or alternatively, their replacement if very cheap types are used. 


Donald A. Kelly. In 1979, Mr Kelly was granted a patent on a permanent magnet molor design. He comments 
that apart from it being very difficult to generate sufficient power to mechanically move the stator magnets slightly 
to achieve continuous rotation, the resulting rate of revolutions is very low. For those reasons, he has opted to 
move the stator magnets slightly using small DC motors. His design is included here as it is a concept which is 
relatively easy to understand. The overall idea is not unlike that of Stephen Kundell who rocks the stator magnets 
with a solenoid, as shown earlier in this chapter. The objective here is to use a small electrical current to generate 
а powerful rotation far greater than would be possible from the electrical current itself, and so, produce what is in 
effect, a power multiplication through the use of permanent magnets. A slightly reworded copy of his patent is 
shown here: 


Patent US 4,179,633 18th December 1979. Inventor: Donald A. Kelly 


MAGNETIC DISC DRIVE 


ABSTRACT 


This permanent magnet disc drive consists of two basic magnetic components, one large driven flat disc 
Containing a uniform series of identical magnet segments, and a second magnetic driving means comprising 
multiple oscillating magnetic pairs of opposite identical magnet segments. The magnetic mechanism simulates 
the action of a clock escapement mechanism in that the oscillating magnet pairs uniformly oscillate between the 
disc magnet segments to induce continuous disc rotation. All of the multiple oscillating magnet pairs are 
oscillated by a motor, or motors, which provide an eccentric movement through a suitable gear reduction unit. The 
‘small DC motors are powered by multiple arrays of silicon solar photovoltaic cells at some convenient rooftop 
location. 


US Patent References: 
4082969 Magnetic torque converter April, 1978 Kelly 310/103 
4,100,441 Magnetic transmission Ju/i978 Landery 310/103 


BACKGROUND OF THE INVENTION 


‘At the present time the magnetic disc drive has reached the stage of development where the oscillating magnet 
pairs wil rotate the magnetic segmented disc when the oscillations is done manually. The disc rotation is smooth 
and continuous when the manual oscillation is uniform and continuous, and the disc speed may be increased as 
the oscillation rate is increased. 


Since the adequate functioning of the magneticimechanical-conversion concept has now been proven with a 
working prototype, a practical and economical self and/or external oscillation means for the oscillating magnetic 
pairs must now be developed. The magnetic disc drive was originally designed to be self-actuated by means of a 
multi-lobe cam and push rod arrangement, but this approach has not been proven successful to date. 


А disadvantage for the self-actuated type of magnetic disc drive is that the disc is locked-in with a low, fixed speed 
‘output which is dependant on the natural magnetic field interaction between the involved interacting magnet 
segments. 


А mid-diameter direct displacement mult-lobe cam was used for the first prototype, but this did not work because 
Of the high rotational resistance imposed by the high cam lobe angles. А peripheral, direct displacement multi- 
lobe cam was also tried but this was not successful because of the moderate and sufficient cam lobe resistance to 
push rod displacement, 


Other cam lobe configurations are being planned and developed to make sure that no possible trade-off to self- 
actuated mechanical oscillation is overlooked, Another possible approach to self-actuation for the magnetic disc. 
drive is by the application of a twin level magnetic commutator which is directly connected to the disc drive shaft 
The magnetic commutator segments alternately attract corresponding radial magnets on pulerods which are 
pivoted on each of the oscillation plates of the magnetic pairs. 


While auto-actuation of the magnetic disc units may be desirable for some self-contained power applications, the 
low, fixed speed output is not considered attractive and promising for a wide range of household power 
applications. Because of the inflexibility of speed output of the auto-actuated type of unit the, the development of 
a variable speed, externally oscillated type of disc unit is required to meet the growing demand for alternate and 
‘auxiliary power means for many applications. 


The matching of a large magnetic disc drive and small solar powered DC electric motors is a nearly ideal 
arrangement since a single or series of small precision DC motors can be readily powered by modest arrays of 
silicon photovoltaic cells located at some convenient rooftop location. Small high-efficiency, ball bearing DC 
motors are available which, when connected to suitable gear reduction drives, can revolve a simple eccentric 
mechanism with sufficient power and variable speed, to cause oscillation of a series of four to six magnetic 
oscillating pairs of stator magnets. 


This series of magnetic oscillating pairs will all be connected together with straight linkage to transmit the 
reciprocating motion from the driving oscillating shaft to the other oscillating shafts of the series. This is a more 
desirable multiple driving arrangement rather than separate small DC motors since synchronism is automatically 
assured, rather than more complex and less reliable electrical synchronization requirements. Because there is по 
locked-in synchronism for this type of external oscillation means, the multiple magnetic oscillation pairs must be of 
the minimum interference type, in that they must not become jammed into the disc magnet segments. Although 
the proper functioning of the magnetic disc unit requires that the oscillating magnet pairs must enter the disc's 
magnet segment interference circle, deflection means must be added to all of the oscillation plates to insure that 
the continuously revolving disc wil readily by-pass all of the oscillating magnet pairs. 


i 


The large magnetic disc unit will consist of a basic non-magnetic circular disc, on which multiple high energy 
permanent magnet segments are equally spaced around the rim of the disc. The drive shaft of the disc rotates оп 
precision ball-bearings and may be chosen to revolve in either a horizontal or a vertical plane. The disc is the 
driven component of the magnetic drive assembly, and it can be connected to the load or an electrical generator. 


The multiple oscillating magnet pairs are the driving component of the disc drive unit and consist of flat, non- 
magnetic oscillation plates, on which identical high-energy permanent magnets are secured al each end of these 
oscillating plates. The magnet segments are placed with opposite poles exposed at the sides, relative to each 
other so that a north-south pole couple reacts on the disc's magnet segments. The driven disc's direction of 
rotation depends on the polarity of the disc's magnets in relation to the oscillating magnetic pairs. 


‘The oscillating magnetic pairs will make a full back and forth oscillation between two adjacent local disc magnet 
segments so that an altemate "pull and push' effect is induced on the magnetic segmented disc. The basic 
synchronism between the disc's magnet segments and the multiple oscillating magnet pairs closely simulates the 
action of a watch or clack escapement mechanism in respect to the natural "cogging" action between the 
functioning components. 


This general magnetic disc drive arrangement insures smooth and continuous rotation for the driven disc with an 
optimum of magnetic energy interchange between the oscillation stations and the magnetic disc because of near 
pole face to pole face exposure. It is now believed that this present type of magnetic disc drive is approaching a. 
theoretical maximum of conversion performance possible, especially when compared with other types of 
magneticimechanical arrangements such as magnetic worm and worm discs, spur couples, mitre couples, and all 
types of inferior, linear magnetic devices. 


The attractiveness of the basic magnetic disc and oscillating pairs is that a nearly ideal leverage factor is 
introduced in magneticimechanical conversion arrangements. Simply stated, considerably less energy is needed 
to oscillate the oscillating pairs than is produced fram the near pole face to pole face magnetic interaction 
between the functioning magnetic components. 


‘The alternating and uniform "pull and push" force imposed by the oscillating magnet pairs on the disc magnet 
segments produces no direct back or counter force reaction on the driving oscillating magnet segments which is 
the master key for a useful and practical magneticimechanical conversion drive. The back or counter-reacting 
force on the oscillating magnet pairs is taken directly by the fixed pivots of the oscillation plates, with a minimum of 
load penalty imposed on the drive of the oscillating magnet pairs. 


All other types of rotary magneticimechanical conversion devices, with the possible exception of the worm and 
worm disc type, produce an undesirable back reaction force on the driving component and resulting ineffective. 
performance. The magnetic worm and worm disc units have not proven to be sufficiently worthwhile for 
‘commercial applications because of the very high permanent magnetic energy necessary and due to the low 
speed output of these mechanisms. 


When configuration comparisons are made of all types of possible magneticImechanical conversion devices it wil 
be noted that the combination of a magnetic disc driven by multiple oscillaing magnet pairs will stand out as a 
practical and useful permanent magnetic conversion arrangement. The incentive for the development of this 
magnetic disc drive was the direct outgrowth of overall disappointing performance of solar energy conversion 
efforts and the frustrations encountered with component costs, conversion efficiency and a lack of suitable energy 
storage means. While solar energy is being widely hailed for its future potential as a viable alternate energy 
source, relatively few engineers speak out about relatively poor overall costleffectiveness due to days-on-end of 
overcast skies during the winter months when the energy is most needed, especially in northern latitudes. 


Because of the less-than-adequate solar energy conversion outlook for the vast majority of American 
homeowners, other alternate, small scale, decentralised, energy sources must be explored and developed on a. 
crash program basis. If this is not done within the next several decades we must accept the alternative of a 
greatly reduced standard of living because of the alarming rise in the rate of energy costs. 


This magnetic disc drive represents a practical solution in applying permanent magnetism in the development and 
commercialism of a decentralised, silent, fuel-free, household-sized alternate power system. While the power 
‘output from an individual magnetic disc unit may be small, the power output is constant and does not generally 
depend on the intensity of an external energy source, as do present solar energy systems. 


SUMMARY OF THE INVENTION 


"The magnetic disc drive unit is comprised of a large driving disc made of non-magnetic metal on which several 
permanent magnets are equally spaced around the rim. The disc drive shaft rotates on trunnion supported ball 
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bearings and may revolve in nearly any conventional position, and may be constructed with any practical large 
diameter. 


The identical oscillating magnet pairs are the driving component of the disc drive and consist of flat, non-magnetic, 
plates on which, pairs of identical permanent magnets are secured at both sides of the oscillation plates. These 
magnet pairs have opposite pole faces facing each other. The disc's direction of rotation is determined by the 
polarity of all the disc's magnets relative to the polarity of the oscillating magnet pairs. 


The oscillating pair of magnets make a full back and forth oscillation while each rotor disc magnet passes by. 
This produces a pull on the disc magnet as it approaches the oscillator magnet and then when the oscillator 
moves that magnet away, a push force is applied to the magnet on the rotating disc by the second magnet of the 
‘oscillating pair of magnets. The synchronisation of the disc and the oscillating magnet pairs must be maintained 
for continuous and smooth rotation of the disc. This movement is similar to the action of a clock escapement- 
mechanism, 


The method of moving the oscillating pairs of magnets is one or more solar-powered DC motors. These motors 
drive push rods which are in contact with ball bearings mounted on the oscillation plates. Since the eccentrics, 
must move at relatively slow speeds, suitable gear reduction units must be used between the motors and the 
rocker arms. 


In order to maintain proper synchronisation of all of the oscillating components, straight links are used to connect. 
all of the driven oscillation shafts to the driving oscillation shaft. Four or five oscillation stations can be driven from 
‘one driver oscillation shaft so that a disc drive with a large number of oscillation stations will require several D.C. 
motors to drive all of the other oscillation shafts. 


It is important that the multiple, identical oscillation plates and their magnet pairs be slightly shorter in width than 
the space between two adjacent disc magnet segments, so that an optimum pull and push force is induced on the 
local disc magnet segments. One side of the oscillating magnet couple "pulls" on the disc's permanent magnet 
and then the other oscillator magnet "pushes" the disc's permanent magnet onwards as it has been moved into. 
place by the oscillation 


Ali of the oscillating magnet pairs oscillate on stationary rods, or shafts, and all of the eccentrics and DC motor 
drives remain fixed on a base plate. The other ends of the oscillating rods or shafts must be supported by some 
orm of bracket to keep the oscillation plates parallel to the disc magnet segments. Each eccentric which moves а 
ball bearing attached to arms on the oscillation plates must make one full 360 degree revolution within the angular 
displacement arc between two adjacent rotor disc magnet segments. Two small pivot brackets are attached to 
the extreme, non-magnetic ends of the ascillation plates to allow these plates to oscillate freely with a minimum of 
friction 


The basic rotational relationship between the magnetic oscillating pairs, and the magnetic segmented disc, will 
have a bearing on the gear reduction ratio required for the gear drive unit coupled to the small DC motors. Fairly 
rapid oscillation is necessary to maintain a reasonably acceptable disc speed which wil be required for most 
power applications. The size of the eccentrics which oscillate the oscillating magnet pairs will be determined by 
the full oscillating arc needed and the mechanical advantage required by the oscillation plate in order to cause the 
‘optimum rotation of the magnetic disc drive unit 


Proper magnetic disc drive functioning requires the pulling magnets of the oscillating magnet pairs to enter the 
discs interference circle within the mutual magnetic field zone between the two local interacting magnets on the 
disc's rim. Since the disc will revolve continuously, the withdrawing phase of the “pulling” magnets brings the 
"pushing" magnets of the couple into the disc's interference circle within the mutual magnetic field zone, for 
effective interaction with the adjacent disc magnet segment. 


All of the magnet segments on the oscillation plates which form the magnetic couples must be in line with the 
corresponding disc magnet segments in order to maintain an optimum interaction between them, 


Because there is по natural, lock-in synchronism for this type of magnetic disc drive, the multiple magnetic 
oscillating magnet pairs must be of the minimum interference type, which consists of adding plastic deflectors to 
the oscillation plates to prevent the puling magnets of the couple from jamming into the disc magnet segments. 
Since the oscillating magnet pairs must never jam into the disc and stop its rotation, the plastic deflectors will 
allow the oscillation plates and magnet pairs to be deflected away from all of the disc magnet segments. 


‘The permanent magnets selected for both components of the disc drive must be uniformly identical and have the 

highest possible energy product or magnetic induction plus coercivity. Both of these magnetic properties will play 

a Significant role in determining the true value of the magnetic disc drive unit. At the present time the rare- 

earth/cobalt permanent magnets offer the highest possible magnetic properties for this application, but their cost 
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is very high and currently not considered cost effective for the magnetic disc drive. Since costs will also play a 
major role in the competitive value of the disc drive, the magnets selected must show the highest possible 
costeffectiveness ratio, along with long operating Ме. 


Rectangular ceramic permanent magnets with large flat pole faces are preferred for the disc drive prototypes, and 
there is no theoretical limit to the size of both interacting components. A practical limit to the actual size of the 
‘components is imposed by weight and material cost restrictions plus available space, but nearly any practical 
number and size of uniformly identical magnets may be used to make up the magnetic disc drive. 


It will be advantageous to build up each disc magnet station into clusters of up to about twelve to twenty four 
individual magnets which are arranged in lengths of four or five units and double or triple widths depending on the 
disc diameter. A large diameter disc unit is always desirable since the torque output for Ihe disc unit depends оп 
the tangential magnetic force produced by all of the oscillating magnet couple stations multiplied by the disc. 
radius. 


The large diameter disc speed will be relatively slow, in the 20 to 30 r.p.m. range, so that the disc output speed 
must be stepped up to a useful 750 to 1200 r p.m. speed range, by a belt drive arrangement. The magnetic disc 
drive output is best adapted to run an electrical generator or alternator to produce electrical power for various 
household purposes. 


‘An advantage to using silicon photovoltaic solar cells on an exposed rooftop location as a power source, is that 
they are capable of providing a partial E.M.F. under non-sunlightovercast sky conditions. With full sunlight 
‘exposure the electrical energy produced will run the magnetic disc drive at its maximum possible speed, with 
reduced sunlight levels producing a corresponding proportionate reduction in the disc output speed. 


A workable option exists for using a greater number of silicon photocells than would be normally necessary for full 
Sunlight operation. The number of cells selected would be capable of running the magnetic disc drive at full 
speed under overcast sky conditions, with any excess full sunlight current bypassed to storage batteries. This 
‘option is а desirable arrangement since the disc will be assured of full electrical input power each day, with battery 
power available to make up the loss from any dark daytime sky conditions, 


The principal object of the invention is to provide the highest torque output for the large driven disc from the 
lowest possible torque input for the multiple oscillating magnet pairs, as a useful power step-up means for 
electrical generating applications. 


Another object of the invention is to provide a step-up power source which can be produced at competitive costs, 
requires no combustible fuel and is non-polluting while running silently and continuously. 


It is a further object of the invention to provide a natural energy source which has an extremely long operating life, 
with a maximum of operating effectiveness, component resistance to degradation, with a minimum of parts 
replacement and maintenance. 


The various features of the invention with its basic design geometry will be more apparent from the following 
description and drawings which illustrate the preferred embodiment. It should be understood that variations may 
be made in the specific components, without departing from the spirit and scope of the invention as described and 
ilustrated. 


Referring to the Drawings: 


Fig.2 is an extemal side view of the magnetic dise drive. 
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Fig.4 is a top, break-away view of several oscillating magnet pairs connected together with linkage. 


DESCRIPTION OF THE PREFERRED EMBODIMENT 


‘The invention 1, is comprised of two basic components: a large driven disc 2, and multiple oscillating magnet 
pairs 3, which are closely interrelated and mounted on a common base plate 4. 


Multiple, identical permanent magnets 2a, are equally spaced around the periphery of the large driven disc 2, by 
means of support angles 2b, and angle brackets 2c, which are secured to the disc 2, with standard hardware. 


A drive shalt 5, is fastened to the disc 2, by means of a hub 2d, and supported by two ball bearings 6. One of the 
ball bearings 6, is fitted into a bore within the base plate 4, while the other ball bearing 6, is fitted into а box-base 
7, which is fastened to the base plate 4, with standard hardware. 


m a 
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The multiple oscillating magnet pairs 3, are a flat, non-magnetic plate 3a, with opposite pole magnet segments 3b 
and 3c, respectively, attached to the side of the flat oscillation plate За. Two pivot brackets 3d, are attached to 
the top and bottom of the flat plate За, which pivot the oscillation plate За, on the pivot rod 8. One end of the pivot 
rod 8, is fitted into the base plate 4, and the opposite end is supported by an elongated Z-shaped bracket Ва. 
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Ап arm 9, is fastened to a flat face of the flat plate за, which supports the pin 10a, which carries the ball bearing 
10, as it rolls on the eccentric disc 11. The aff-centre disc 11, is fastened to the slow speed shaft of the gear 
reduction unit 12, which is driven by the small DC motor 13. ` A return tension spring 14, is connected to the 
oscillation plate 3a, by eyelet 3e. The opposite end of the return tension spring 14, is retained by the post 15, 
which is pressed into the base plate 4. Motors 13, are powered by multiple arrays of silicon photovoltaic solar 
cells 16. Electrical leads 16a, conduct solar converted electricity to the motors 13, with any excess current stored 
in the batteries 16b. 


The motor driven oscillation stations become the master stations for this invention 1, from which three to five slave 
‘oscillation stations are driven. The reciprocating motion is transmitted by straight links 17, which are pinned to the 
link arms 18, which in turn are secured to the flat plates 3a. 


All of the slave oscillation stations must be precisely adjusted to exactly the same angular position as the master 
driving oscillation station so that all stations are synchronised to allow proper functioning of the rotating disc 2. 


For very large discs 2, with many disc magnets, several master oscillation stations, with a fixed number of slave 
‘oscillation stations will be required. All of the master oscillation driving-stations will have to be electrically 
synchronised to maintain overall synchronisation, with all of the eccentrics 11, set at the same angle at start-up of 
the disc. 


Either end of the drive shaft 5, may be connected with a speed step-up belt drive arrangement, which is not 
shown here, 


Plastic deflectors 19, are added to either side of the oscillation plates 3a, adjacent to the opposite magnets 
segments 3b, and 3c, their exact position depending on the direction of rotation of disc 2. These act as an anti- 
jamming device for the magnets. 


Magnetic field bias angles 3f and 3g (Fig.3), are required for the sides of plates За, in order to assure an optimum 
“pull-push’ sequence on the large drive disc 2, as the magnetic oscillation pairs 3, are actuated. The bias angle 
3f, is matched to the magnet segment 3b, while bias angle 3g is matched to magnet segment 3c. 


None of the load components which are external to the device, such as ап electric generator or altemator, are 
shown as a part ofthis invention, since a variety of load devices and arrangements are possible for the magnetic 
disc drive. 


Mike Brady's Perendev Magnet Motor. One of the most widely known permanent magnet motors is the 
"Perendev" motor. It is said that dozens of these motors have been made and sold as motorigenerators with an 
‘output of not less than 100 kilowatts. As far as | am aware, this has not been confirmed, nor have there been 
independent tests made on the motor. An old, poor-quality video of a prototype of this motor can be seen at 
http:/technorati.com/videos/youtube.com?2Fwatch363Fv%3DJc9rbysrv24 and the somewhat simplified wording 
of the Patent Application is shown here: 
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Patent Application WO 2006/045333 A1 4th May 2006 Inventor Mike Brady 


PERMANENT MAGNET MACHINE 


ABSTRACT 


The invention provides a magnetic repellent motor which comprises: a shaft (26) which can rotate around its 
longitudinal axis, a first set (16) of magnets (14) arranged around the shaft (26) in a rotor (10) for rotation with the 
shaft, and a second set (42) of magnets (40) arranged in a stator (32) surrounding the rotor. The second set of 
magnets interacts with the first set of magnets, and the magnets of both sets are at least partially screened so as 
to concentrate their magnetic field strength in the direction of the gap between the rotor (10) and the stator (32). 


BACKGROUND 


This invention relates to a magnetic repellent motor, or drive mechanism. Such a mechanism may be useful for 
driving an electrical generator, a vehicle, a ship, an aircraft, or the like. 


Conventional power sources rely on fossil fuels or secondary power sources such as nuclear power, or electricity 
derived by whatever means, for its source of driving power. All of these sources of power suffer from 
disadvantages such as being the cause of pollution, requiring transportation or transmission over long distances 
to the point of use, and being costly to purchase. Thus, there is a need for a power source which is substantially 
pollution-free in operation, requiring substantially no external power, and which is simple to maintain. 


‘SUMMARY 


This invention provides a magnetic repellent motor which comprises: a shaft which can rotate about its 
longitudinal axis, a first set of magnets which are arranged around the shaft and which rotate with the shaft, and a 
‘second set of magnets arranged in a stator surrounding the rotor, where the second set of magnets reacts with 
the first set of magnets, both sets being partially screen magnetically in order to direct their magnetic field into a 
дар between the two sets of magnets. Thus, the interaction of at least some of the magnets of the first and 
Second sets urge the shaft to rotate. 


The interaction may be the net force of like magnetic poles repelling each other thereby urging the magnets away 
from each other, however, since only the rotor magnets can be moved by this urging force, the shaft is urged to 
rotate into a position where the repelling force is less. 


The rotor may be substantially disc-shaped and the first set of magnets may be located in a peripheral region of 
the rotor which rotates with the shaft. The stator may be in the form of a pair of arms aligned with the rotor. 
These stator arms can be moved relative to each other and away from the rotor, in order to allow the gap between 
the rotor and the stator to be set selectively. The gap may be set manually, for example, by a hand wheel, or 
‘automaticaly, for example by a system of weights which move centrifugally and so form a rotational speed control. 
which acts automatically, ie. the smaller the gap, the greater the repulsion forces between the magnets of the 
rotor and stator. 


Both the rotor and the stator may have more than one set of magnets. The magnets may be placed in sockets 
which extend towards the circumference of the rotor. These sockets may be substantially cylindrical and 
arranged in a plane which is perpendicular to the longitudinal axis of the rotor shaft. These sockets may also be 
arranged at an acute angle relative to the tangent to the circumference of the rotor disc where the mouth of the 
cylindrical socket is located. Similarly, the stator magnet sockets may be angled relative to the inner 
circumference of the stator. These angles may be between 18 degrees and 40 degrees, but preferably between 
30 degrees and 35 degrees. 


These sockets may have a socket lining consisting at least partially of a magnetic screening material. The socket 
lining may line the entire extent of the sockets so that only the opening to the exterior remains unlined. In another 
‘embodiment of the invention, the magnetic screen lining may cover a substantial percentage of the whole of the 
socket lining, e.g. 50% of the socket lining. 


The magnets may be Nd-Fe-B of dimensions which fit snugly inside the linings of the sockets. These magnets 
may be cylindrical in shape and have а 37 mm diameter, a 75 mm length and a magnetic strength of 360,000 
‘gauss. The socket lining, magnetic shield and magnet may all have a hole through them to receive a securing 
pin, preferably positioned so that it is parallel to the longitudinal axis of the shaft. 


The number of sockets in the rotor and the corresponding stator may differ so that there is not a one-to-one 
relationship between the sockets in the rotor and the sockets in the corresponding stator. Similarly, the number of 
1-79 


magnets in any additional rotor/stator sets may differ from the first rotor/stator sets in order that the two sets are 
‘out of register at any given time. Some sockets may be left empty in either the rotor or the corresponding stator, 
or both. The motor may have one or more rotor/stator pairs of this type arranged in a stack. It is preferable for 
the magnets of adjacent rotors to be out of register, Le. staggered or offset relative to each other. 


DESCRIPTION OF THE DRAWINGS 


Fig. 


Fig.2 is a perspective view showing a stack of the Fig.1 rotors in an assembled arrangement. 


Fig.4 is a perspective view showing a right arm of a stator 


Fig 6 is a perspective view showing a socket lining of a stator ог а rotor. 


view showing one of the magnets. 


DESCRIPTION OF PREFERRED EMBODIMENTS 


Referring to Fig.1, a substantially disc-shaped rotor 10, is made from a non-magnetic material. The rotor 10 has 
a plurality of magnet receiving zones 12, provided in it for receiving magnets 28 (shown in later figures) 
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of a first set 16 of magnets. The receiving zones 12 are in the form of circumferentially extending, spaced apart, 
and substantially cylindrical sockets 18 which are located in a plane which is perpendicular to the rotational axis 
10 of the rotor and in a peripheral region of the disc. 


In the region of the sockets 18, the rotor 10 also has through holes 20 in its side surfaces 22, extending parallel to 
the rotational axis of the rotor. The rotor 10, also has a centre hole 24, to receive shaft 28 which is shown in later 
figures. The sockets 18, are preferably angled at an acute angle relative to the tangent to the circumference of 
the rotor disc 10, at the mouth opening of the sockets 18. Ideally, this angle is between 18 and 40 degrees, and 
preferably between 30 and 35 degrees. In one particularly preferred embodiment, the angle is 34 degrees. 


As shown in Fig.2, the sockets 18, receive (or incorporate) a socket lining 28 (shown in more detail in later 
figures) which is at least partially made of a magnetic screening material, whether metallic or non-metallic, for 
‘example, graphite. The socket lining 28, covers the entire extent of the sockets 18, so that only the opening to the 
exterior remains uncovered. 


In the rotor assembly 30 of Fig.2, three rotors discs 10, have been stacked in a row on the shaft 26. The 
connection between the rotor discs 10 and shaft 26, as well as between the rotor discs themselves, can be 
established via linking means which are widely known. In general, the motor may have any number of rotor discs 
10, and corresponding stators 32, since the effect of using several rotor discs 10 in parallel, is cumulative. 
However, it may be useful for smooth operation of the motor 1, to arrange the rotor discs 10 so that the magnets 
of adjacent rotor discs are staggered, or offset relative to each other. 


Referring to Fig.3 and Fig.4, a stator 32 is shown. This stator is made of a non-magnetic material. The left arm 
34, and the right arm 36, combine to form the stator 32. Each of the arms, 34 and 36, has a substantially semi- 
circular shape and is sized so as to enclose the corresponding rotor disc 10 in the radial direction, while stil 
leaving a gap between the stator 32 and the rotor disc 10. The arms 34 and 36 of one stator 32, can be moved 
relative to each other and their corresponding rotor disc 10, so that the gap between the arms and the rotor disc 
can be set at different values. 


The stator 32 has several magnet receiving zones 38, ready to accept the magnets 40, (which are shown in а 
later figure) of the magnet set 42. These receiving zones are again in the form of circumferentially extending, 
substantially cylindrical sockets 44 which are positioned in a plane which is perpendicular to the longitudinal axis 
of shaft 26. In the region of the sockets 44, the stator 32 has through holes 46 arranged in it's side surfaces 48, 
these holes extending parallel to the longitudinal axis of the shaft 26. 


‘These sockets 44 are again angled at an acute angle relative to a tangent to the inner circumference of the stator 
32 at the mouth opening of the sockets 44. This angle is preferably between 18 and 40 degrees and more 
preferably, between 30 and 35 degrees. The angle of the sockets 18 and 44, and the relative positioning 
between them, has to be adjusted to allow for a good performance of the motor. 


Fig.5 shows a stator assembly consisting of three stators designed to fit the rotor assembly of Fig.2. As 
described with reference to the sockets 18 of Fig.2, the sockets 44 receive (or incorporate) a socket lining 50. 
(shown in more detail in later figures), which is at least partially made of a magnetic screening material. The 
socket lining 50, covers the entire extent of the sockets 44 so that only the opening to the exterior remains 
uncovered. 


Referring to Fig.6, а socket lining 28, 50 of the rotor disc 10, or the stator 32, is shown in more detail. The socket. 
lining 28, 50 is formed to ft into the sockets 18, 44 and may be made completely of a material which has magnetic 
‘screening properties. In one preferred embodiment, the socket lining 28, 50 is made of diamagnetic graphite and 
is partially surrounded by an additional shield 52 of a material having strong magnetic screening properties, e.g. 
stainless steel, In the embodiment shown in Fig.6, the shield 52 surrounds about 50% of the socket lining 
surface. 


Thus, by at least partially covering the sockets 18, 44 with a magnetic screening material, the magnetic field of the. 
inserted magnets 14, 40 is, so to say, focussed axially with the socket 18, 44, rather than dissipated about the 
magnets. 


Further, holes 54 through the socket linings 28, 50 are provided and these correspond to the through-holes 20 
and 46 in the rotor disc 10 and the stator 32, respectively. Thus, а retaining pin 86 may be inserted after magnet 
14, 40 has been put in socket 18, 44 to make a detachable fixing for magnet 14, 40 to the socket lining 28, 50 and 
the socket 18, 44 so as to prevent expulsion of the magnetic sources during operation. 


Fig.7 shows a typical magnetic source 14,40 used in this motor design. The magnetic sources 18, 40 may be 
natural magnets, induced magnets or electromagnets. The magnetic source for example, is a Nd-fe-B magnet. 
"which has the necessary dimensions needed to fit neatly into socket 18, 44 and socket lining 28, 50, respectively 
In one preferred embodiment, the magnetic source 18, 44 is a substantially cylindrically shaped magnet with a- 
diameter of 37 mm, a length of 75 mm and provides 360,000 gauss. However, the magnetic source 18, 44 may 
be shaped differently to cylindrical and may have different characteristics. In any case, the magnetic source 18, 
44 must have a through-hole 58 to receive the retaining pin 56. 


The magnet motor shown in Fig.8 is mounted on frame 60 and is coupled to an electrical generator 62. In this 
specific embodiment, the motor has three rotor discs 10 of the type already described. These are mounted on а 
single rotating shaft 26 and are driven by three stators 32, as already described, causing shaft 26 to rotate about 
its longitudinal axis. Shaft 26 may be connected to a gearbox in order to gain a mechanical advantage. The 
stator arms can be moved by a stepper mator 64. 


The number of sockets in the rotor discs 10 and their corresponding stators 32 may differ so that there is not a 
‘one-to-one relationship between the sockets 18 in the rotor disc 10 and sockets 44 in the corresponding stator 32. 
Similarly, the number of magnetic sources in the stator 32 and the rotor disc 10 may differ so that a proportion of 
the magnetic sources 14, 40 are out of register at any given time. Some sockets may be empty, Le. without a 
magnetic source, in either the rotor disc 10 or the stator 32, or both 


‘The sockets 18 of the rotor discs 10 can be staggered, i.e. offset relative to the sockets of adjacent rotors, or they 
can line up in register. Thus, the magnet motor may be time-tuned by the relative positioning of the magnetic 
sources 14 of adjacent rotor discs 10. 


Thus, the interaction of at least some of the magnetic sources 14, 40 of the first and second set 16, 42 urges the 
shaft 26 to rotate, Once the shaft begins to rotate, the plurality of simultaneous interactions causes shaft 26 to 
continue rotating. 


As mentioned before, the motor can have any number rotor discs 10 and corresponding stator sets 32. Although 
the precise adjustment of the motor elements is important, one may imagine other embodiments covered by this 
invention, 
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Chapter 5: Energy-Tapping Pulsed Systems 


One very interesting feature of free-energy devices is that although various devices which appear to be 
completely different and have different apparent applications, the background operation is offen the same. It is 
clear that a sharp positive going DC electric pulse interacts with the surrounding energy field, making large 
quantities of free-energy available for anyone who has the knowledge of how to gather and use that extra energy. 


Let me stress again that "over-unity" is an impossibility. Over-unity suggests that more energy can be taken ош of 
а system than the total energy which goes into the system. This is not possible as you can't have more than 
10096 of anything. However, there is another perfectly valid way of looking at the operation of any system, and 
that is to rate the output of the system relative to the amount of energy that the user has to put in to make it work 
‘This is called the "Coefficient Of Performance" or "COP" for short. А COP = 1 is when all of the energy put in by 
the user is returned as useful output. A COP>1 is where more useful energy comes out of the device than the 
user has to put in. For example, a sailing boat in a good breeze transports people along without the need for the 
energy of movement to be supplied by the crew. The energy comes from the local environment and while the 
efficiency is low, the COP is greater than 1. What ме are looking for here is not something to tap wind energy, 
wave energy, sunlight energy, river energy, thermal energy or whatever but instead we want something which сап 
tap the invisible energy field which surrounds us all, namely the "zero-point energy’ fied. 


For this, let us look at pulsing circuits used by a wide range of people in a number of apparently quite different 
devices. An electrical "pulse" is a sudden voltage rise and fall with very sharply rising and falling voltages. 
However, pulses are seldom generated as isolated events when working with practical devices, so it is probably 
better to think of a train of pulses, or a "waveform" with very sharp rising and falling edges. These can be called 
oscillators ог signal generators and are so commonplace that we tend not to give them a second thought, but the 
really important factors for using an oscillator for zero-point energy pick-up is the quality of the signal." Ideally, 
what is needed can be a perfect square wave with no overshoot, and the voltage leve! never going below zero 
volts, or a complex waveform, also with very sharp attack and decay times. These waveforms are a good deal 
more difficult to generate than you might imagine. 


Even in these days of sophisticated solid-state electronic devices, the best method of creating a really sharp 
voltage pulse is still considered to be a spark gap, especially one which has the spark chopped off suddenly by 
the use of a strong magnetic field at right angles to the spark gap. For an example of this style of operation, 
consider the following device. 


Frank Prentice. Electrical Engineer Frank Wyatt Prentice of the USA invented what he described as an 
‘Electrical Power Accumulator’ with an output power six times greater than the input power (COP = 6). He was 
granted US patent 253,765 on 18th September 1923 and which says: 


My invention relates to improvements in Electrical Power Accumulators, wherein the earth acting as rotor and 
the surrounding air as a stator, collects the energy thus generated by the earth rotating on its axis, utilises the 
same for power and other purposes. 


In the development of my Wireless Train Control System for railways, covered by my United States Letters 
Patent Number 843,550, | discovered that, with an antenna consisting of one wire of suitable diameter 
supported by insulating means three to six inches above the ground and extending ane half mile, more or 
less in length, the said antennae being grounded at one end through a spark gap and energised at the other 
end by a high frequency generator of 500 Watts input power and having a secondary frequency of 500,000 
Hz, would produce in the antenna an oscillatory frequency the same as that of the earth currents and thus 
electrical power from the surrounding media was accumulated along the length of the transmission antenna 
and with a closed oscillatory loop antenna 18 feet in length run parallel with the transmission antenna at a 
distance of approximately 20 feet it was possible to obtain by tuning the loop antennae, sufficient power to 
light to full power, a series bank of fifty 60 watt carbon lamps, 


Lowering or raising the frequency of 500,000 Hz resulted in diminishing the amount of power received on the 
18 foot antenna. Similarly raising the transmission antenna resulted in a proportionate decrease of power 
picked up оп the receiving antenna and at 6 feet above the earth no power at all was obtainable without a 
change of potential and frequency. 


Itis the objective of my generic invention to utilise the power generated by the earth as described here, and 


illustrated in the drawings. The two figures in the drawings illustrate simple and preferred forms of this 
invention, but I wish it understood that no limitation is necessarily made as to the exact and precise circuits, 
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shapes, positions, and structural details shown here, and that changes, alterations and modifications may be 
made when desired within the scope of my invention. 


DESCRIPTION: 
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‘Land 2 are alternating current feed wires supplying 110 volts 60 cycles to a high frequency generator. 
3 is a Switch with poles 4 and 5. 

6 and 7 are connections af high frequency transformer 8 for stepping up the frequency to 500 KHz and the 
voltage to say 100 KV. 

9 is an inductance сой. 

10 is a spark gap. 

11 в a variable capacitor 

12 is the primary winding of transformer 8. 

13 is the secondary winding of transformer 8 which Is connected through wire 15 via variable capacitor 16 
and wire 17 to ground 18. 

14 is the wire from the other side of the secondary winding of transformer 8 connecting it to the main 
transmission antenna 19 which is supported by insulating means 20. 

21 is spark gap from transmission antenna 19 to ground through wire 22, variable capacitor 23, and wire 24 
to ground 24° 

Transmission antenna 19 may be of any desired length, 
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InFig2 
25 Б а closed oscillating loop antenna of any desired length, which for greatest efficiency, is run parallel with 
transmission antenna 19 of Fig.1. 

26 is the connecting lead between the antenna and step-down transformer 27 of which 27' is the secondary. 


5-2 


28 is the lead connecting the secondary winding 27" to ground 31 via variable capacitor 29 and lead 30. 
32 is the primary winding of transformer 27. 

33 is a variable capacitor 

34 and 35 are frequency transformer windings, supplying current through leads 36 and 37 to motor 38, or any 
other power devices, 


OPERATION OF THE INVENTION: 
Close switch 3 to connect feed wires 1 and 2 to transformer leads 6 and 7. Adjust spark-gap 10 and variable 
capacitor 11 so that a frequency of 500 KHz and 100 KV is delivered from secondary leads 14 and 15 of 
step-up transformer 8 of Fig.1, Next adjust spark-gap 21 of transmission antenna 14 so that all nodes and 
peaks are eliminated in the transmission of the 100 kV and 500 KHz frequency along antenna 14. The 
Surges which occur, pass over gap 21 through lead 22 to variable capacitor 23 and then on to ground 24' via 
lead 24. 


The high frequency current of 500 KHz returns through the ground, to ground connection 18, up lead 17 to 
the variable capacitor 16 and via lead 15 to the secondary winding 13 of transformer 8 of Fig.l. The 
alternating current produced by the 100 KV 500 KHz supply is the same frequency as the earth generated 
currents, and being in tune with them it picks up additional power from them. Being the same frequency as 
the output from transformer 8 along wires 14, this produces a reservoir of high frequency current which can 
be drawn upon by a tuned circuit of the same 500 KHz frequency, as shown in Fig.2. 


Antenna 25 is tuned to receive a frequency of 500 KHz which produces a current that passes to lead 26 
through winding 27° of transformer 27, through wire 28, variable capacitor 29 and wire 30 to ground 
connection 31. The high frequency currents of 500 KHz pass through to winding 32 and by variable 
capacitor 33 and windings 34 and 35 of the frequency transformer 27 are stepped down to a voltage and 
frequency suitable to operate motor 38 via leads 36 and 37. This makes available a current supply for any 
purpose whatsoever, such as the operation of aeroplanes, cars, railway trains, industrial plants, lighting, 
heating etc. 


The return of current through the earth fram transmission antenna 14 is preferable to a metallic return as a 
higher percentage of accumulation of earth currents is noticeable on receiving antennae of Fig.2 than from a 
metallic return, caused by the capacitance of the grounded circuit. | also prefer under certain conditions to 
use a single antenna receiving wire in place of the closed loop shown in Fig.2. Under certain operation 
requirements 1 have found it expedient to have the transmission antenna elevated and carried on poles many 
feet above the earth and in that case a different voltage and frequency were found to be necessary to 
accumulate earth currents along the transmission antenna 14. 


This system of Frank's effectively applies very sharply pulsed DC pulses to a long length of wire supported in a 
horizontal position not far above the ground. The pulses are sharp due to both the spark gap on the primary side 
of the transformer, along with the spark-gap on the secondary (high voltage) side of the transformer. An input 
power of 500 watts gives а 3 kW power output from what appears to be an incredibly simple piece of equipment, 


Dave Lawton. A solid-state semiconductor circuit which has proved successful in producing pulses like this is 
shown as part of Dave Lawton's replication of Stan Meyer's Water Fuel Cell. Here, an ordinary NESSS timer chip. 
generates a square wave which feeds a carefully chosen Field-Effect Transistor the BUZ350 which drives a 
water-splitter cell via a combined pair of choke coils at point "A in the diagram below. 


‘Stan Meyer used a toroidal ferrite ring when he was winding these choke coils while Dave Lawton uses two 
straight ferrite bars, bridged top and bottom with thick iron strips. Chokes wound on straight ferrite rods have 
been found to work very Well also. The effects are the same in all cases, with the waveform applied to the pipe 
electrodes being converted into very sharp, very short, high-voltage spikes. These spikes unbalance the local 
quantum environment causing vast flows of energy, a tiny percentage of which happens to flow into the circuit as 
additional power. The cell runs cold, and at low input current, quite unlike an ordinary electrolysis cell where the 
temperature rises noticeably and the input current needed is much higher. 
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John Bedini uses this same pulsing of a bi-flar wound coil to produce the same very short, very sharp voltage 
Spikes which unbalance the local energy field, causing major flows of additional energy. The figure shown here is 
from his US patent 6,545,444. 


FIG. 1 


John has produced and generously shared, many designs, all of which are basically similar and all using a 1:1 

Tatio bifilar wound transformer. This one uses a free-running rotor with permanent magnets embedded in it's rim, 

to trigger sharp induced currents in the windings of the coil unit marked 13b" which switches the transistor оп, 

Powering winding "13a" which powers the rotor on ils way. The pick-up coil "3c" collects additional energy from 

the local environment, and in this particular circuit, feeds it into the capacitor. After a few turns of the rotor 
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(dictated by the gear-down ratio to the second rotor), the charge in the capacitor is fed into a second "on-charge" 
battery. 


st 
E 


The rotor is desirable but not essential as the coils marked 1 and 2 can self-oscillate, and there can be any 
number of windings shown as 3 in the diagram. Winding 3 produces very short, sharp, high-voltage spikes, which 
is the essential part of the design. If those sharp pulses are fed to a lead-acid battery (instead of to a capacitor as 
shown above), then an unusual etfect is created which triggers a link between the battery and the immediate 
environment, causing the environment to charge the battery. This is an amazing discovery and because the 
voltage pulses are high-voltage courtesy of the 1:1 choke coils, the battery bank being charged can have any 
number of batteries and can be stacked as а 24-volt bank even though the driving battery is only 12 volts. Even 
more interesting is the fact that charging can continue for more than half an hour after the pulsing circuit is 
switched ott. 


It сап be tricky to get one of these circuits tuned properly to work at peak performance, but when they аге, they 
can have performances of COP>10. The major snag is that the charging mechanism does not allow a load to be 
driven from the battery bank while it is being charged. This means that for any continuous use, there has to be 
two battery banks, one on charge and one being used. A further major problem is that battery banks are just not 
suitable for serious household use. A washing machine draws up to 2.2 kilowatts and a wash cycle might be an 
hour long (two hours long if a "whites" wash and a "coloureds" wash are done one after the other which is not 
uncommon). During the winter, healing needs to be run at the same time as the washing machine, which could 
well double the load, 


It is recommended that batteries are not loaded much beyond their "C20" rate, that is, one twentieth of their Amp- 
Hour nominal rating. Say that 85 Amp-Hour deep-cycle leisure batteries are being used, then the recommended 
draw rate from them is 85 Amps divided by 20, which is 4.25 amps. Lets push it and say we will risk drawing 
double that, and make it 8.5 amps. So, how many batteries would we need to supply our washing machine 
assuming that our inverter was 100% efficient? Well, 2,200 watts on а 12-volts system is 2,200 / 12 = 183 amps, 
зо with each battery contributing 8.5 amps, we would need 183 / 8.5 = 22 large, heavy batteries. We would need 
twice that number if we were to treat them right, plus twice that again for household heating, say 110 batteries for 
an anyway realistic system, That sheer size of battery banks is not realistic for your average householder or 
person living in an apartment. Consequently, it appears that the Bedini pulse-charging systems are not practical 
for anything other than minor items of equipment. 


However, the really important point here is the way that when these short pulses are applied to a lead-acid 
battery, а link is formed with the environment which causes large amounts of energy to flaw into the circuit from 
outside. This is extra "free-energy". Interestingly, it is highly likely that if the pulses generated by Dave Lawton's 
water-splitter circuit shown above, were fed to a lead-acid battery, then the same battery-charging mechanism is 
likely to occur. Also, if a Bedini pulse-charging circuit were connected to a water-spliting cell ike the Lawton cell, 
then itis highly probable that it would also drive that cell satisfactorily. Two apparently different applications, two 
apparently different circuits, but both producing sharp high-voltage pulses which draw extra free-energy from the 
immediate environment. 


The Tesla Switch. It doesn't stop there. Nikola Tesla introduced the world to Alternating Current САС?) but later 
оп he moved from AC to very short, sharp pulses of Direct Current ("ОС"). Не found that by adjusting the 
frequency and duration of these high-voltage pulses, that he could produce a whole range of effects drawn from 
the environment - heating, cooling, lighting, etc. The important point to note is that the pulses were drawing 
‘energy directly from the immediate environment. Leaving aside the advanced equipment which Tesla was using 
during those experiments and moving to Tesla's simple-ooking 4-batlery switch, we discover the same 
background operation of sharp voltage pulses drawing free-energy from the environment, 
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Consider the Electrodyne Corp. circuit (The Manual of Free-Energy Devices and Systems, 1986) tested by them 
{for a period of three years: 


This simple-looking circuit needs to have an inductive load, preferably a motor, but that aside, consider the results 
of that very extended period of testing. If the switching rate and switching quality were of a sufficiently high 
standard, then the load could be powered indefinitely. 


The batteries used were ordinary lead-acid batteries, and after the three years of tests, the batteries appeared to 
be in perfect condition. Their tests revealed a number of very interesting things. If the circuit was switched off 
and the batteries discharged to a low level, then when the circuit was switched on again, the batteries returned to 
{ull charge in under one minute. As no electrical charging circuit was connected to the system, the energy which 
charged those batteries had to be flowing into the batteries (and load) from outside the circuit. The similarity with 
the Bedini pulsed battery charger circuits immediately springs to mind, especially as no heating occurred in the 
batteries in spite of the massive charging rate. If the circuit was switched off and heavy current drawn from the 
batteries, then heat would be produced which is quite normal for battery discharging. The system operated 
lights, heaters, television sets, small motors and a 30-horsepower electric motor. If left undisturbed, with the circuit 
running, then each battery would charge up to nearly 36 volts with no apparent ill effects. Control circuitry was 
developed to prevent this over-charging, 


Here we have spectacular battery charging and performance, quite outside the normal range associated with 
these ordinary lead-acid batteries. Are they being fed very short, very sharp pulses, like the previous two 
systems? It would look as if they were not, but one other very interesting piece of information coming from 
Electrodyne is that the circuit would not operate correctly if the switching rate was less than 100 Hz (that is 100 
switchings in one second). The Electradyne switching was done mechanically via three discs mounted on the 
shaft of a small motor. It is distinctly possible that the brushes pressing on those rotating discs experienced the 
‘equivalent of “switch bounce" which plagues mechanical switches used with electronic circuits. Instead of а 
single, clean change aver from Off to On states, there is a series of very short makes and breaks of the circuit. If 
this happened with the Electrodyne mechanical switching, then the circuit would have experienced very short, 
sharp electrical pulses at the instant of switching. The fact that the switching speed had to reach one hundred рег 
second before the effect started happening is certainly interesting, though not proof by any means. 


One other detail reported by the Electrodyne testers, is that if the switching speed exceeded 800 times per 
second, that it was "dangerous" but unfortunately, they didn't say why or how it was dangerous. It clearly was not 
а major problem with the batteries as they were reported to be іп good shape after three years of testing, so 
definitely no exploding batteries there. It could well be as simple a thing that the voltage on each battery rose so 
high that it exceeded the voltage specifications of the circuit components, or the loads being powered, which is а 
distinct possibility. In my opinion, considering the way that the batteries responded, it would be perfectly 
reasonable to take it that short pulses were being generated by their mechanical system. If that is the case, then 
here is another system drawing fee-energy from the environment via sharp voltage pulses. 


The Tesla Switch circuit has some very interesting features. Pupils in school are taught that if a bulb is connected 
across a battery, a current flows from the battery, through the bulb and back to the battery. This current causes 
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the bulb to light, and after a time, the battery runs down and is no longer able to light the bulb. This is completely 
correct. 


However, this teaching gives the wrong impression. It implies that the “work done in lighting the bulb, uses up 
the electricity coming from the battery and that the battery somehow has а store of electricity, something like the 
sand in an hourglass or egg-timer, which when it runs out will no longer be able to light the bulb. In passing, И can. 
be remarked that not a single electron which flows at a power station actually comes aut of your mains wall 
socket. The reality is that the power station electrons flow in one winding of your local step-down transformer and 
cause a fluctuating magnetic field there which causes some of the many free electrons in your locality to flow into. 
another winding of the transformer and then on to your wall socket. If you were to cause those same magnetic 
fluctuations yourself, then you would receive the same level of electrical power without the power company being 
involved. 


Interestingly, those same school teachers will show the correct picture of the circuit, drawing И like this: 
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You will notice that the 1-amp current flowing out of the bulb is exactly the same as the 1-amp current flowing into 
the bulb. Exactly the same amount of current comes out of the bulb as the current which flows into the bulb. So, 
how much current is "used up" in doing the work of lighting the bulb? Answer: None. Energy is never destroyed, 
the most that can happen to itis that it gets converted from one form to another. 


Зо why does the battery end up not being able to light the bulb any more? Well, that is a feature of the way that 
batteries operate. If the current flow is in one direction, then the battery gets charged up, and if itis in the other 
direction, then the battery gets discharged: 


Discharging curront Charging current 


=> <— 


‘The battery getting run down, has nothing to do with the current flowing through the bulb, the battery would get 
run down if the bulb were left out of the circuit. The useful "work of creating light by having the current flow 
through the bulb, does not "use up" any current, and more importantly, it does not “use up" any energy. Energy 
cannot be "used up" - it ust gets transformed from one form to another. This is difficult to understand as we have 
been taught that we have to keep buying energy from the electricity supply companies to power our equipment. 
The false idea is that we buy the energy, and it then gets "used up" in the equipment, so we have to buy some 
more to keep the equipment going. We accept it because that's what we were taught. It isn't true. 


The current flowing through the bulb can be arranged to be a charging current for another battery. It can both 
light the bulb and charge another battery without needing any extra current: 


Charging current 
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Here, the circuit is powered by battery 1 as before, but this time the current goes on to charge battery 2. Yes, 
battery 1 gets discharged just as before, but the plus side is that battery 2 is getting charged up all the time. The 
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final step is to swap the batteries over: 


Charging current 
= 


x 
[ 1 —> 
ad Baton | Discharging 


‘And now, the newly charged battery 2 lights the bulb and charges up battery 1 again. Seem impossible? Well it 
isn't. Nikola Tesla demonstrates this with his "4-battery switch” system where he chooses to use four identical 
batteries to implement this circuit: 


> 


+24 volts. 


With 12-volt batteries as shown here, the bulb has the same 12 volts across it as it would have had with the single 
battery shown in the first diagram, as batteries 1 and 2 are wired "in series" to give 24 volts, while batteries З and 
4 are wired "in parallel to give 12 volts. The Tesla switch circuit swaps the batteries over with 1 and 2 taking the 
place of 3 and 4, hundreds of times per second. If you wire a simple manual change-over switch and use it to 
change the battery arrangement as shown above, tests show that the batteries can power the light for a longer 
lime than if they were not switched over. The snag is that batteries are not 100% efficient and so you can only 
take about half of the charging current back out of the battery again. For a Tesla 4-ballery switch to operate 
indefinitely, there has to be inflow of outside energy to offset the poor efficiency of a lead-acid battery. NiCad 
batteries are more efficient and so they are sometimes used in this circuit, where they can work well 


There is another important factor involved in battery-charging circuits to be used with normal lead-acid batteries 
and that is the characteristics of the materials involved. The charging process in this switching circuit is carried 
‘out by electrons flowing down the connecting wire and into the battery. The electrons flowing along the outer 
surface of the wire, move very rapidly indeed. The main current inside the battery is carried by the charged ions 
inside the lead plates inside the battery. These ions are hundreds of thousands of times heavier than the 
electrons. This doesn't matter at all once the ions get moving, but in the initial split second before the ions get 
going, the incoming electrons pile up like in a traffic jam tail-back. This pile-up of electrons pushes up the voltage 
‘on the terminal of the battery, well above the nominal battery voltage, and so the charging starts off with a high- 
voltage, high-current pulse into the battery. 


This is not normally noticed when using a standard mains-powered battery charger, as switch-on only occurs 
once during the whole charging process. In the Tesla switch shown here, and in the Bedini circuits shown earlier, 
this is not the case. The circuit takes advantage of this difference in momentum between the electrons and the 
lead ions, and uses it repeatedly to great advantage. The technique is to use very short duration pulses all the 
time. If the pulses are short enough, the voltage and current drive into the receiving battery is far greater than a 
quick glance at the circuit would suggest. This is not magic, just common-sense characteristics of the materials, 
being used in this circuit. 


А person unfamiliar with these systems, seeing John Bedini's many advanced circuits for the first time, might get 
the impression that they are just crude, roughly-built circuits. Nothing could be further from the truth. John often. 
uses mechanical switching because it gives very sharp switch-on and switch-off times. John is a complete master 
of this circuitry and knows exactly what he is doing 


The Electrodyne Corporation tested the Tesla 4-battery circuit over a period of three years. They found that at the 
end of that period, the batteries did not show any unusual deterioration. The batteries used were ordinary lead- 
acid batteries. The system operated lights, heaters, television sets, small motors and a 30-horsepower electric 
motor. If the batteries were run down to a low level and then the circuit switch on with a load, the recharging of 
the batteries took place in under one minute. Мо heating was experienced during this rapid charging. Heat was 
only produced during discharge cycles. They used mechanical switching and stated that below 100 Hz there was 
not much advantage with the circuit and above 800 Hz it could be dangerous. 


They didn't mention why they consider that higher rates of switching could be dangerous. I! we consider what 
exactly is happening, perhaps we can work out why they said that. The charging situation is like this: 
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At Time "А" the switch closes, connecting a voltage source (battery, charged capacitor, or whatever) to a lead- 
acid battery. Electrons start flowing down the outside of the connecting wire. Being very light and having little 
‘obstruction, they move very fast indeed (ihe electrons inside the wire only move a few inches per hour as getting 
through the wire is dificult). All goes well until Time "B" when the leading electrons reach the lead plates inside 
the battery. Here, they have a problem, because the current flow through the plates is carried by lead ions. Lead 
ions are very good at carrying current, but it takes them a split second to get going due to their inertia. That split 
second is critical and it opens the door to free-energy. In that split second, the electrons pile up because they are 
ЭШ arriving down the wire at very high speed. So, at Time "C" they have built up into a large body of electrons. 
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This large body of electrons has the same effect as if there had been a sudden connection to a much higher 
voltage source capable of supplying a much higher current. This situation only lasts for a very short time, but it 
has three very important effects. Firstly, at Time Р”, it drives a much larger current into the battery than could 
reasonably expected from the original voltage source. Secondly, this high voltage pulse alters the Zero-Point 
Energy field in which the circuit is located, causing extra energy to flow into the circuit from the outside 
environment. This is a bit like sunshine generating current flow in an electric solar panel, but instead of visible 
sunshine, the energy flow is not visible to us and we have no instruments which react to this excess energy. 
Thirdly, the excess energy flows into the battery, charging it much more than would be expected, and at the same 
lime, some of the excess energy flows into the load, powering it as well, and further, some of the flow goes back 
into the driving circuit, lowering its current draw. 


Remember Dave Lawton's Water Fuel Cell? Well Dave also connects a bulb across the сей to extract additional 
energy: 


E] 


BAfuse A. 20У 


O 


100 tums 22 swg lamp 
bifilar wound 
on 318” ferrite rod 


RE 
93,000) 


А really interesting feature of this extra power draw-off is that when Dave adjusts the frequency to the optimum 
value, the supply voltage remains unchanged but the input current drops noticeably and the brightness of the 
lamp increases markedly. Less input power at the same time as greater output power - the circuit hasn't 
changed, so from where is the extra power coming? One possibilty is certainly that it is flowing in from the 
environment. 


So, returning to our excess energy is collected from the environment and used to both charge the battery and at 
the same time, perform useful work. The old saying "you can't have your cake and eat й" just does not hold in this 
situation as that is exactly what happens. Instead of the battery being run down from powering the load, the load 
gets powered and the battery gets charged up at the same time. This is why, with this system, a discharged 
battery can be used to apparently run a motor. It works because the plates in the discharged battery are made of 
lead which forms a bottleneck for the electron flow, causing the environment to charge the battery and run the 
load at the same time. That is why you get what looks like the magical effect of a discharged battery appearing to 
power а load. In passing, the more discharged the battery, the faster it charges as the environment adjusts 
‘automatically to the situation and feeds greater power into a flat battery. The environment has unlimited power 
available for use. John Bedini who is expert in this field has had motors running continuously for three or more 
years with the battery never running down and the motor doing useful work all the time. Great battery? No, - 
‘great environment !! 


Not necessarily exactly the same effect, but Joseph Newman's motor exhibits this same result, much to the 
discomfort of a conventionally taught scientist, who measured the motor at a minimum of 40096 "efficiency" (really 
СОР = 4) and probably nearer 800% when ail the major factors were taken into account. One thing which realy 
bothered him was that when powering the motor on almost completely discharged dry cell batteries, the voltage 
measured at the motor was some three times the voltage at the batteries. That is very upsetting for a scientist 
who is not aware of the zero-point energy field and considers most systems to be "closed" Systems, when in fac, 
there are practically no "closed" systems in our universe. Surprise, surprise, the Newman motor operates on 
electrical pulses. 


Anyway, returning to the Tesla 4-battery switch. For the vital build up of excess electrons to take place, the switch 
closure has to be very sudden and very effective. А thyristor or an SCR might be suitable for this, but the sharp. 
switching of a PCP116 opto-isolator driving an IRF540 FET is impressive and a TC4420 FET-driver could 
substitute for the opto-isolator if preferred. It is likely that the Tesla 4-battery switch circuit switching in the 100 Hz 
to 800 Hz region operates in this way. 


This drawing in of excess energy from the environment can be further enhanced by suddenly cutting off the 
electron flow from the original voltage source while the excess electron pile-up is stil in place. This causes a 
sudden (very brief) further surge in the excess power, building up the voltage and current even further and 
increasing the battery charging and load-powering drive. 


‘An even greater effect can be had if the next, short, sharp pulse is applied to the batterylload combination, just 
before the effect from the last pulse dies away. It may be that this is the situation which the Electrodyne 
Corporation people encountered when the pulse rate went over the 800 Hz rate. It may not be so much a case 
that the battery and load could not take the power, but more a case that the components which they were using 
were not rated high enough to carry that level of power. They do mention that if they went further, that they found 
that some of their circuit components started failing through not having high enough ratings (notice that the output 
‘capacitors are rated at 100 volts which is eight times the nominal battery voltage). This was hardly a problem, 
considering that they had 12-volt batteries operating happily at 36-volts if they wanted that. They ended up 
building circuitry to hold the voltages down to a convenient level. 


To summarise the situation. The Tesla 4-battery switch appears to do the impossible through: 


1. Catching the current coming out of the load and using it to charge another battery instead of wasting i 

2. Providing very short, sharp, and rapid switching pulses which exploit the momentum of the lead-ions current 
flow. 

3. Pulling extra energy in from the local environment to both charge the batteries and power the load at the same 
time 


This leaves aside the possibility of two further gains available through very precise timing of the switching pulses 
(mainly to make the power available more easily and cheaply handled). So, it should be borne in mind that ће 
practical issues involved in getting this circuit operating effectively are primarily about very fast, clean and well- 
timed switching. Mult-strand, very large diameter, high-current rated wire will be helpful in getting the draw of 
excess energy into the circuit. 


Here is the switching sequence for the Tesla 4-battery switch system: 
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As you can see, this is essentially the same circuit with batteries 1 and 2 swapping over with batteries 3 and 4 
But he has added in two capacitors and a diode bridge of four diodes to power the “load” which needs to be 
inductive for this circuit (transformer, motor, etc.). The circuit used by the Electrodyne Corp. testers was: 


This circuit was reported to have excellent results using six On/Off switches on а motor-driven cam arrangement: 
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Here three discs are mounted on the shaft of a motor as shown here. These are insulated from each other and 
the conducting sectors are aligned, and so are the brushes. The arrangement gives a mechanical switching such 
that when the upper brushes are short-circuited together, the lower brushes are open-circuit. As there is a 
requirement for an inductive load for this circuit, the motor of a mechanical switching system could well form part 
of the load. Many people prefer solid-state switching to mechanical switching and so set out to design suitable 
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circuits, It needs to be bome in mind that а very precise 50% Mark/Space ratio is essential and that may not be 
зо easy 10 arrange. The common idea of using mechanical relays is not very practical. Firstly, relays have 
trouble switching at the speeds suggested for this circuit. Secondly, with a contact life of say, two millon and a 
Switching speed of just 100 times per second, the relays would reach their projected lifespan after two weeks of 
‘operation, which is not a very practical option, 


то get an exact 50% Mark/Space ratio, possibly the following style of circuit could be used with a mult-tum preset 
resistor in position "A' 


Froauency > 


Here, the frequency is not noticeably affected by adjustment through a very wide range of Mark/Space settings, 
The output from Pin 3 needs to drive a very sharp switching combination such as а ТС4420 FET driver connected 
to IRF540 FETS. 


As the circuit diagram used by the Electrodyne Corp. people is a little dificult to follow, perhaps the following 
diagrams may help by showing the current flow during the two states: 


STATE 


Here, batteries 1 and 2 are wired across each other while batteries 3 and 4 are wired in series (in a daisy-chain). 
This needs three On/Off switches and the two diodes are inserted so that the plus terminal of battery 1 is not 
permanently connected to the plus terminal of battery 2, because in State 2, that connection must nat be made. 


The State 2 wiring is almost identical, requiring another three On/Off switches and two diodes to avoid a 
permanent link between the plus terminals of batteries 3 and 4. 


solators: 


Here is a suggestion for doing that with PCP116 fast-operating opto- 


Each of the three mechanical switches are replaced with a transistor - one PNP type and two NPN type. These 
need to be able to handle 30 amps, so although not shown here, they will probably be Darlington pairs with the 
low gain of the high-power transistor being boosted by the additional gain of a driver transistor, perhaps 
something like a 2N3055 / 2N2222A combination. The transistor base current comes via a limiting resistor fed 
from an appropriate battery terminal a fixed 12 volts above it. The switching is controlled via an opto-isolator and 
the three opto isolators which switch together (shown above) are driven from one side of an astable multivibrator. 
The other three opto-isolators needed to perform the switching for State 2, will be ОН during State 1, so they will 
be driven by the inverted version of the same oscillator waveform. This ensures that three will be On and three 
will be Off at the same time. 


The suggested transistor switching for the State 2 situation is shown above. This is just an attempt to perform the 
switching with the most simple components available, and has been shown to work in practice. 


The mechanical changeover switch can be replaced with transistors: 


and 
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is replaced with this 
transistor switch >= 


The Electrodyne Corp. experience indicates that it is likely that additional circuitry will be needed to cut off the 


extra power when the energy in the batteries rises to the point where it could endanger the equipment which it is 
powering or the components in the circuitry. 


The electronics tutorial which forms part of this eBook shows the principles which can be used for the design and 
construction of this kind of circuitry. It might be sensible to have the control circuitry kick in at fourteen or fifteen 
volts and drop out again when the battery voltage drops back to 12.5 volts or so. 
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This switching circuit is said to be able to power its load indefinitely. 1t is also said that if one of the batteries is 
fully discharged, or nearly fully discharged, then putting itin any of the four positions retums it to full charge within 
опе minute. 


‘The connecting wires should be at least 30 Amp current carrying capacity and the individual diodes and the diode 
bridge are rated at 35 Amps 50 Volts. The circuit is intended for use with lead/acid batteries but it has been used 
successfully with rechargeable NiCad batteries. The circuit provides about 12 volts as the output, so mains 
‘equipment would be operated using a standard, commercial "inverter" which converts this low DC voltage to 
normal mains AC voltage capable of powering TV sets, DVD recorders, or whatever. 


There have been various different versions of the Tesla 4-battery switch circuit. Some of these show additional 
diodes, making an absolutely symmetrical circuit where the current flow can continue even if the load is 
disconnected, as shown here: 


1 have been asked to explain how the switching might be achieved. Usually there are many different way to 
achieve any wanted effect and switching circuits are no exception. What follows then is just a suggestion for one 
possible way of doing the switching and must not be thought of as the way in which the switching must be done. 


The main objectives for the switching circuit are to have very fast switching and to have an exactly equal "Оп" 
period for the two switched states. As electronic components have manufacturing tolerances, itis not possible to 
have components with exactly the same values unless they are selected from a large stock of the same 
component, To deal with this situation, and avoid spending large amounts by buying high-specification 
components, we wil aim for a manually adjusted circuit, where the switch "On" time can be adjusted to give 
exactly the right value: 
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This circuit allows the Mark-Space ratio to be adjusted without altering the frequency, and the frequency can be 
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adjusted without affecting the Mark-Space setting in any way. In the Tesla Switch circuit, three switches need to 
be in their On position and the other three switches in their Off position, so we will arrange this by using the 
ordinary NESSS timer circuit shown above, with irs adjustable Mark-Space ratio (that is, variable On-to-Off ratio). 
We will use this circuit to drive six opto-isolators which will tum the six transistors On and Off in groups of three as 
required. To get the very high switching speed needed, PCP116 opto isolators should be used and although 
these are difficult to find, every effort should be made to get them as they enhance the switching speed. 


‘One feature of the Tesla Switch is the fact that it should have an inductive load. In simple terms, that means that 
the load should be a motor or a transformer. The need for an inductive load may well be the back-EMF voltages 
which are developed when the current flowing through the load is cut off suddenly. So, lets start with the circuit 
shown below which has a transformer as the load. In this circuit, switches 1, 2 and 3 switch On and ОН at the 
same time, and switches 4, 5 and 6 form the second group. If one group of three switches is On, then the second 
‘group of switches needs to be Off 


AC 
‘output 
The following details show the preliminary stages of an implementation using 4425 opto-isolators which are not 


nearly as satisfactory as РСР116 chips which switch typically 30 times faster. However, the circuit adaption is 
very minor in that itis only one board which needs to be altered. The circuitry choice was as follows: 


ee 


output 


Here, each of the three mechanical switches are replaced with a transistor - two NPN type and one PNP type. As 
these were required to be able to handle 30 amps, the initial build used the Darlington pair devices MJ11016 for 
the NPNs and MJ11015 for the РАР as these are rated at 30 amps and have a minimum gain of 1,000, allowing 
uite low switching currents for the control circuitry. 


The switching is controlled via an opto-isolator and the three opto isolators which switch together as shown in the 
diagram above, are driven by the output of a 555 timer chip astable multivibrator (Chapter 12 explains all of thi 
зо if you are not familiar with these things, then perhaps it would be a good idea to read through that chapter 
now). The other three opto-isolators needed to perform the switching for State 2, will be Off during State 1, so 
they will be driven by the inverted version of the same 555 signal. This ensures that three will be On and three 
will be Off at any time. 


We need to get an inverted output from the timer circuit, that is, an output which goes high when the 555 timer 
chip goes low and which goes low when the 555 timer chip output goes high. There are various ways to do thi 
but the way shown here is the very simple method of using a transistor. If we were using mechanical switching, 
ме would choose to use а switch which opens one set of contacts before closing the other set. We can arrange 
that by making the switch-on of the inverting transistor adjustable, lke this: 


The 5K variable or preset resistor is placed across the output of the NESSS timer chip. This resistor will have 
either a very low voltage across it or a voltage nearly the same as the battery supply. Please remember that the 
555 chip can't handle supply voltages over 15 volts and will burn out if you feed them anything more than that. 
The Tesla Switch circuit with 12 volts batteries should be ok as you dont want the batteries to exceed 14 volts 
anyway. 


When the SK variable resistor has a high voltage on it, every voltage from zero to that high voltage can be 
selected by moving the slider of the resistor along its track. At some point when the slider is gradually moved up 
from the minimum voltage point, the transistor will turn on. The 3.3K resistor limits the current if the slider is 
moved to the very highest voltage point. The output transistor can be a BC109 or a 2N2222 type as these are 
high-gain types easily capable of handling the tiny current needed to drive three opto-isolators. 


‘The variable resistors come in a wide range of types. I is probably best to use a preset type as they are very 
easy to adjust and hold their settings very solidly. Also, when the correct setting is found, the component will be 
left on that position permanently. Some common types are: 
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where some сап be adjusted from the top and others adjusted from the side. А! of tghem can be mounted 
directly on the strip-board or printed circuit board used to construct the circuit. 


The initial build can be done in simple stages. This is to ensure that the switch wiring is correct before the 
semiconductor switching is attempted. Although the circuit does not show it, it would be no harm to have a fuse 
‘on each battery as a battery holds a considerable store of electrical energy and is easily capable of starting a fire 
if there is an inadvertent short-circuit. The excessive current draw caused by a short-circuit is not visible, and the 
first you know of it with a battery-powered circuit is the burning smell and wisp of smoke. Even using a mains- 
powered power supply unit with voltage and current displays, it is stil very easy indeed to miss a short-circuit as 
you tend not to be watching the current display when the problem occurs. 


To make the assembly and subsequent adjustment simple, a standard strip of ordinary screw-connectors is used. 
For initial testing, a four-pole three-way wafer switch is used. The switch provides the two changeover switches 
and the single On switch and the single Off switch. It also has the advantage that the third switch position 
switches the entire circuit off. The initial test, uses a low-current load of two LEDs with limiting resistors wired in 
‘opposite directions. This shows the direction of current flow and confirms that the switching is working correctly 
By omitting the capacitors and pulse switching, it allows leisurely checking of the wiring and operation 
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‘The physical layout with a mechanical rotary 4-pole 2-way switch could be: 
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‘And the diodes used here happen to be high-speed, IXYS type ОЗЕ! 12-10A which were to hand and which аге 
fated at 1,000 volts, 12 amps. While this does limit the initial current capacity, there is no reason why these 
cannot be doubled up or tripled up to allow a higher current. The batteries used initially in the test are very small 
1.2 АНГ types and so the allowable current draw from them is quite limited. If this circuit does not operate 
correctly straight off, it is quite likely that the diodes аге the wrong way round. In this physical layout, the back of 
the diodes all face upwards. 


This particular build looks like this: 


Anode Cathode 
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So far, this shows that the batteries, diodes and switch connections are correct. The next step is to change the 
Switching for one of the states to transistor switching. This requires three transistors, three opto-isolators and 
three resistors. The transistors are housed in the large TO-3 package and so will mount on the base board. The 
small components can be mounted on a standard тай piece of stripboard, 10 strips with 38 holes per strip: 
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There should be a voltage drop of at least 10 volts (11.5 volts to 1.5 volts) across the resistor feeding the base of 
the transistors. If the transistor current is 10 amps and the gain 1,000, then 10 milliamps will be needed as the 
current into the base, so with а 10 volt drop the resistor should have a value of 1K. The current through the LED. 
section of the opto-isolators is limited by a 330 ohm resistor, which can be positioned anywhere convenient in the 
chain as the same current passes through all of the LEDs inside the opto-isolators. The circuit diagram for each 
set of three opto-isolators could be: 


9+ 12 volts 
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The fist part of the circuit is now wired up to switch when the first chain of three opto-isolators is powered up to 
feed base current to the three power transistors. When this section is working correctly, then the board containing 
the first chain of three opto-isolators is extended to hold an identical additional chain of three opto-isolators as 
shown here: 
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You will notice that for convenience, the physical layout is arranged so that the strip-board is just rotated through 
180 degrees and the wiring diagram for the first three optos is used again for the second three. 


The underside of the board looks like this when turned over from left to right: 


‘And with the power transistors wired in place and ready to receive the opto-isolator connections: 
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The two chains of opto-isolators now do the actual switching when they are powered up in turn. This spread-out 
simple layout makes testing and checking easy and no heat sinks are needed for low-current testing 


So with the opto-isolators wired in place, the switching is solid-state: 


Here, when one of the brown wires, seen at the bottom left hand side of the picture, are touched to the minus 
terminal of battery 2, one LED lights up. Disconnecting the wire and touching with the minus terminal of battery 2 
with the other wire, lights the other LED. Obviously, you don't connect both of the wires at the same time. It 
would be sensible io have a fuse on the positive lead coming from each of the batteries as this protects against 
accidental short-circuits and against the failure of any of the main power semiconductors. 


In the picture above, most of the wires coming fram the opto board appear to be connected via the lower terminal 
block. This is not the case as only the six leads coming from the base connections of the power transistors 
actually use the terminal block, while the other wires are just routed through the block as being the most direct, 
мау of reaching their connection points further in on the board. 


It should be stressed that the opto-isolator connections are not random. These are not mechanical switches 
where it doesn't matter which way round the switch is connected. The optos are transistor junctions and the 
connections to the PNP transistors in the middle of the board are made the opposite way round to that for the 
NPN transistors. In other words, Pin 5 goes to the base of a PNP transistor so that it gets switched through to the 
negative side of the battery powering it, while Pin 4 goes to the base of an NPN as it needs to be connected to the 
positive side of the battery powering it: 
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NOTICE THE DIFFERENT CONNECTIONS 


‘As well as paying attention to which wires go to the bases of the six transistors, it should be noted that if you wish, 
instead of having two wires running from the board to the positive supply for the board, that an alternative is to 
make the positive line connection for the second chain of opto-isolators physically on the board, as both chains 
are fed from the same voltage source, which for the moment, is battery 2. 


When this stage is working correctly, the manual powering of the opto chains is replaced with a solid-state 
‘switching board to allow high-speed, reliable switching. There are various options for the design of this switching 
circuit. The initial design opts for simplicity and hopes that the opto-isolator switch-on and switch-off rates will be 
fast enough to make the overall circuit operate as desired, pulling excess energy from the local environment in 
spite of using 4N25 opto-isolators. 


This may look a little strange with the collector of the output transistor not appearing to be connected to anything, 
but it connects to one of the chains of three opto-isolators with its builtin current-limiting series resistor. The 
normal Pin 3 output from the NESSS chip, connects directly to the other opto-isolator chain, so one wil be 
‘switched off and the other one switched on at the same time. The timing resistor can be varied from 3.3K to 
50.3K ohms and that combines with the 220nF capacitor to give switching in the required frequency range. 
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‘And the underside of the board when turned over fram left to right, is: 
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Tuning of the Mark-Space preset resistor is initially set to its centre position and И the batteries start to develop 
different voltages, then it is adjusted slightly and running continued, aiming for exactly the same voltage on each 
battery. The batteries should be the same age and the same AHr capacity 


Recently, a patent application has been lodged on what is effectively the Ron Cole one-battery switch and the 
Tesla Switch. 1 must admit to being highly doubtful about the notion of using capacitors as an energy source 
(unless the switching frequency is so high that the capacitors have insufficient time for their voltage to drop 
significantly), | am including the re-worded patent here. Some experimenters have reported overall battery energy 
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gains with switching speeds of 0.5 Hz or less, which means that in circuits of that type, mechanical switching 
Should give a reasonable switch contact ife. This patent has needed a fair degree of attention as the person 
writing it does not have a full grasp of English and confused the word "load" with the word "charge". Let me say 
again, that the following patent application is included here primarily for interest sake, rather than being the 
definitive way of making a circuit of this type. 


Patent Application US20080030165 7th February 2008 Inventor: Bozidar Lisac 


METHOD AND DEVICE FOR SUPPLYING A LOAD WITH ELECTRIC ENERGY RECOVERY 


ABSTRACT 
In the invention an electric current circulates from the battery UB, through the electric motor M, and the diode D1 
charges the capacitors CA and CB, connected in parallel, which, once charged, are connected in series, giving 
rise to a difference in voltage in relation to the battery, causing half the charge of the capacitors to be returned to 
the battery through the diode D2, whilst with a new parallel connection, the capacitors recharge, this charge being 
equal to that which had been previously transferred from the capacitors to the battery, so that by means of the 
cyclic connection of the capacitors in parallel and series the energy is transferred from the battery to the 
capacitors and from the capacitors to the battery, thus considerably extending the range of the battery and 
operation of the motor. 


OBJECT OF THE INVENTION 

This invention relates to a method and device enabling the electrical energy with which a charge is supplied to be 
recovered using a sell-rechargeable electricity source in which, which by means of a circuit, the current circulating. 
from an accumulator or battery through a load, e.g. a motor, is fully returned to the same, thereby considerably 
extending its range. 


More specifically, two capacitors that are connected cyclically from parallel to serial and vice versa are charged 
through a motor during the connections in parallel, whilst in series connection, when its voltage doubles, they 
return the electricity, recharging the battery. This source represents a closed system which does not require an 
energy supply from the outside, except to compensate for the losses produced, the range of the battery being 
limited by the number of charges and discharges that the same technically permits. 


BACKGROUND TO THE INVENTION 
A load, such as an electric motor, is connected to a battery or accumulator with a certain charge, which will be 
progressively discharged by it, this discharge being directly proportional to the connection time and to the current 
circulating through the motor. It is therefore necessary to supply fresh energy from an external source to recharge 
it Systems that enable the energy consumed by the load to be reused are not known in the state of the art. 


DESCRIPTION OF THE INVENTION 

A first aspect of the invention relates to a method for supplying a load with recovery of electrical energy, which 
‘comprises supplying a load with electrical energy deriving from the first electrical energy accumulator, and 
returning at least a proportion of that electrical energy after it passes through the load to the first accumulator for 
the purpose of recovering the energy supplied. 


The electrical energy, after passing through the load, is recovered by second electrical energy accumulator, from 
where it is transferred to the first accumulator, giving rise to cyclic transfer of electrical energy between the first 
and second energy accumulators, 


The recovery of energy from the second accumulator and transfer to the first accumulator may be achieved 
without passing the energy through the load. In another alternative implementation, the energy is recovered from 
the second accumulator and passed to the first accumulator through the load, in which case the polarity of the 
load is reversed during the recavery of energy through the load, 


‘The transfer of energy is brought about by cyclically connecting two or more electrical energy accumulators 
between parallel and serial connections, 


А second aspect of the invention relates to a device for supplying a load with recovery of electrical energy, which 

comprises a first electrical energy accumulator and a second electrical energy accumulator, where the load is 

Connected between the first and Second accumulators. The device may be provided in one embodiment with а 
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unidirectional connection device, for example, a diode which is connected in parallel to the load, causing 
circulation of the electrical energy recovered after passing through the load, and via which the electrical energy is 
returned to the first accumulator. 


The first electrical energy accumulator may be a battery. The second electrical energy accumulator might be two 
ог more capacitors with switching to cyclically connect them between parallel and serial connection configurations. 


The invention constitutes a sell-rechargeable source of electrical energy which enables the range of a battery to 
be considerably extended so that the current circulating from the same through a motor charges two capacitors 
connected in parallel, up to the voltage level of the battery, by means of contacts, These capacitors, once 
charged, are connected in series, producing double their voltage, and they then return the energy to the battery, 
thereby extending its range. Once the losses have been compensated for, the duration of the extended range 
depends on the charging and discharging properties of the capacitors. 


The existence of the difference in voltage between the battery and the capacitors connected both in parallel and in 
series, and which give rise to the displacement of energy from the battery to the capacitors and vice versa, is 
used to supply the motor connected between the battery and the capacitors, comprising the self-rechargeable 
source of electrical energy. 


When connected in parallel, the capacitors are charged through a motor and a diode, and when connected in 
series, they are charged through another diode, the voltage of the motor being half that of the battery. On the 
other hand, if the motor is connected between the battery and the serially-connected capacitors, the latter, which 
are charged in parallel through a diode and are discharged by means of the motor and the other diode, will supply 
the motor with a voltage equal to that of the battery, whilst a capacitor connected in series to the winding of the 
motor guarantees its operation without loss of power. 


Instead of the two capacitors, two batteries connected in series and another two connected in parallel may be 
used, between which batteries a motor is connected, the current circulating in this case from the batteries 
‘connected in series through the motor to the batteries connected in parallel. The serially-connected batteries аге 
then connected in parallel, by means of switching contacts, and the other two parallel-connected batteries аге 
then connected in series, reversing the direction of the current, whilst the connections of the motor are inverted by 
means of the simultaneous switching of other contacts in order to maintain the polarity and direction of rotation of 
the motor. 


In one possible embodiment of the invention, another two capacitors and a transformer with two primary windings, 
‘or a motor with two windings are added to the device previously described, each pair of capacitors cyclically 
switching from parallel to serial connection and vice versa so that during the parallel connection cycles, two of the 
‘capacitors are charged through one of the windings up to the voltage level of the battery at the same time that the 
other two capacitors are connected in series, double their voltage and are discharged by means of a second 
winding to the battery. 


The reduced level of energy losses brought about mainly by the dissipation of heat and in the capacitors, as well 
as by the charge factor of the batteries, is compensated for from an extemal source, and because the sum of the 
current circulating through a winding of the motor or transformer charging two of the capacitors and the current 
simultaneously circulating from the other two capacitors through the second winding, recharging the battery, plus 
the current which is supplied from the external source, is equal to zero, because of the work carried out by the 
motor or the loads which are connected to the alternating voltage induced in the secondary of the transformer, no 
discharge of the battery takes place. 


DESCRIPTION OF THE DRAWINGS 

"n order to supplement the description now being given, and with the aim of contributing to a better understanding 
of the characteristics of the invention, according to a preferred practical embodiment, a set of drawings is attached 
as ап integral part of this description, in which, for informative and non-restrictve purposes, the following is 
shown: 


FIG.1 


Fig.1 shows a practical circuit in which, by means of switching, two capacitors connected in parallel are charged 
from a battery through a motor and a diode, and after the contacts are switched, they are connected in series, 
thereby discharging the battery through another diode. 
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Fig.2 shows a practical circuit in which, through switching, the two capacitors are connected in parallel and are 
charged from a battery through a diode, and after the switching of the contacts they are connected in series, 
thereby charging the battery through the motor and the other diode. 
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Fig.3 shows the connection of the two batteries in series, connected through a motor to another two batteries 
connected in parallel, and which, by means of contacts, switch alternatively, this giving rise to effects similar to 
those described in relation to the use of the capacitors. 
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Fig.4 shows the electrical diagram corresponding to the connection between the battery and the two pairs of 
capacitors of a transformer with two primary and one secondary winding, in which an alternating voltage is 
induced which is rectified, fitered and converted to a sinusoidal voltage. 


Fig.5 shows the electrical diagram of an alternating current motor with two windings connected between the 
battery and two pairs of capacitors. 
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Fig.6 shows the electrical diagram of a direct current motor with two windings connected between the battery and 
two pairs of capacitors, in which two switch contacts ensure their correct polarisation and direction of rotation. 


PREFERRED EMBODIMENT OF THE INVENTION 
In a preferred embodiment shown in Fig.1, the load consists of a direct current motor М, the battery UB, and the 
second accumulator which consists of a pair of capacitors CA and CB. The capacitors CA and CB are connected 
to each other in parallel by means of two switches S1 and S2. These capacitors are charged through the motor M 
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and diode D1 to a voltage level equal to that of the battery UB, the charge being Q = (CA*CB)UB, and while 
these capacitors are being charged, the motor M is rotating. 
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When both capacitors are fully charged, they are connected in series by the switch contacts S1 and S2. This 
produces a voltage which is twice the value of the voltage of the battery UB, resulting in the charge which is given 
by Q = 2 x UB x (CA*CB) / 2 which is Q = (CA*CB)UB, which shows that once charged, the charge Q of both 
‘capacitors is identical both in parallel and in series. 


02 


Diodes D1 and 02 ensure that current flow through the motor M is only ever in one direction. Immediately after 
capacitors CA and CB are connected in series, they retum half of their charge through diode D2. Switches 51 
and S2 then connect the capacitors CA and CB in parallel. In this arrangement, they start off with half of the 
battery voltage. They charge immediately, regaining the battery voltage through the motor M and the diode D1. 


By means of repeated cyclic switching of the capacitors CA and СВ from parallel to serial connection mode, the 
current circulating from the battery UB through the motor M to the capacitors, and from these to the battery, 
recharging it and extending its range, constitutes a self-rechargeable source of electrical energy. 
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їп а second practical embodiment shown in Fig.2, the motor M is connected between the battery UB and the 
capacitors СА and СВ by means of the diode D2. The capacitors are charged directly through the diode D1 and 
аге discharged through the motor M and the diode D2, the values of the charges on the capacitors CA and СВ 
previously described in the example shown in Fig.1 remain unchanged, the difference in this circuit is that the 
voltage applied to the motor M is the full battery voltage in this case. 


‘The charging rate of the capacitors CA and CB is determined by the intensity of the current flowing through the 
motor M, to which is connected in parallel, the capacitor CM which guarantees that the operation of the motor is 
maintained at maximum power. И is possible to substitute a battery, preferably a rapid charge battery, for 
capacitor CM. 


ın another embodiment shown in Fig.3, the first and second accumulators consist of pairs of batteries B1, B2 and 
B3, BA. Therefore, in this embodiment, мо pairs of batteries are used instead of the capacitors CA and CB. 
Batteries B1 and B2 are connected to the switches S1 and S2, and the pair of batteries B3 and B4 are connected 
to the switches S3 and S4. The switches S1 to S4, connect the pairs of batteries with which they are associated, 
into series or parallel configurations, depending on the position of the switches. 


While the batteries B1 and B2 are connected in parallel, the other two batteries B3 and B4 are connected in 
series, and the motor M rotates as a result of the difference in voltage between the batteries, as it is connected 
between both pairs of batteries. At the same time, the current circulating through the motor from the serial 
connected batteries recharges the мо parallel-connected batteries, The switches 51 to S4, which connect the 
batteries B1 and B2 in series and the batteries B3 and B4 in parallel then switch, thus reversing the direction of 
the current flow, and at the same time, the switches 55 and S6 change positions in order to maintain the correct 
polarity for the motor and its direction of rotation. 


The two capacitors and the batteries may be switched by means of any mechanical, electromechanical, electrical, 
electronic or other element that meets the conditions described with the purpose of obtaining a self-rechargeable 
electrical energy source. These switching operations may be controlled by any known method, for example, a 
programmable electronic circuit 


In the preferred embodiments previously described, the load consists of a direct current motor, but as an expert in 
the field may understand, the load may also consist of any type of resistive (7) and/or inductive load. 
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FIG.4 


Another preferred embodiment is shown in Fig.4, where a transformer T with two primary windings L1 and L2 is 
‘connected between the battery UB and the two pairs of capacitors C1 and C2, plus C3 and C4, causing the two 
capacitors C1 and C2 to switch their connections from parallel to serial and back again by means of the contacts. 
51 and S2, and causing the capacitors C3 and C4 to switch by means of contacts S3 and 54, so that during the 
cycles of connection of the capacitors C1 and C2 in parallel, the latter are charged via the winding L1 up to the 
voltage level of the battery, whilst at the same time the capacitors C3 and СА are connected in series and provide 
double their voltage, the battery being discharged by means of the winding L2, in which case the charging and 
discharging currents to circulate in the same direction. On the other hand, during the cycles of connection in 
parallel of the capacitors СЗ and C4, which are charged through the winding L2 up to the battery voltage level, the 
‘capacitors C1 and C2 are connected in series to provide double their voltage and are discharged into the battery 
through the winding L1. The direction of the charging and discharging current therefore changes, thus inducing in 
the secondary winding L3 an alternating voltage whose frequency depends on the speed of switching of the 
contacts mentioned, and after being rectified by means of the bridge of diodes P and filtered by the capacitor CP, 
the resultant DC voltage is converted to a sinusoidal voltage by means of a circuit К. 


‘The connection in parallel of one pair of capacitors and the connection in series of the other pair take place at the 
same time, Therefore the sum of the current circulating from the battery through one of the windings, charging 
two of the capacitors, and the current circulating from the other two capacitors through the other winding to the 
battery, is approximately zero. 


From an external energy source FE the minimum energy losses caused essentially by dissipation of heat and in 
the capacitors, as well as by the charging factor of the battery, are compensated for, with the result that the зит 
of the current circulating from this source extemal to the battery and the charging and discharging currents of the 
capacitors is equal to zero. Therefore the battery is not discharged and its range does nat depend on the work 
developed by the motors or the loads connected to the secondary winding L3 of the transformer T, since the 
‘greater the power of the loads, the higher the intensity of the charging and discharging currents of the capacitors, 
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ig.5 shows another embodiment in which an alternating current motor M is connected to two windings L1 and L2 
so that during the connections in parallel of the capacitors C1 and C2, the latter are charged by means of the 
winding L1 at the same time that the capacitors C3 and C4, connected in series, are discharged by means of the 
winding L2 to the battery UB, the charging and discharging current circulating through the windings in the same 
direction. The capacitors C1 and C2 are then connected in series and the capacitors СЗ and C4 are connected in 
parallel. The direction of the charging and discharging current of the capacitors is therefore reversed, thus 
producing at terminals of the motor an alternating voltage with a frequency that depends on the speed of 
switching of the contacts. The energy losses caused are compensated for from an external source FE, the sum of 
the current circulating from this source to the battery and the currents circulating through the two windings during 
charging and discharging of the capacitors being equal to zero. The battery is therefore not discharged as a 
result of the work developed by the motor. 
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ig.6 shows the connection of a direct current motor M to two windings L1 and L2 between the battery UB and 
the two pairs of capacitors C1 and C2 plus C3 and C4, so that during the connections in parallel two of the 
capacitors are charged by means of the winding L1, and during the simultaneous connections in series, the other 
two capacitors are charged by means of the winding L2 to the battery. Coinciding with the switching of the 
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contacts S1, S2, 53 and S4, which connect to each pair of capacitors from parallel to serial and vice versa, the 
contacts 85 and S6 switch, polarising the windings of the motor so that the charging and discharging currents of 
the capacitors circulate in the same direction, producing a direct voltage. The sum of the current supplied from 
the external source FE and the charging and discharging currents of the capacitors is equal to zero, and thus 
there is no battery discharge. 


Bob Boyce's Toroid. Consider also, Bob Boyce's very effective electrolyser system, which achieves twelve 
times the efficiency that Faraday considered to be the maximum possible. Faraday was no fool and he performed 
very high-quality tests and experiments an a methodical way, making solid observations and drawing conclusions. 
Which were respected by his colleagues. Yet here we have Bob Boyce outperforming Faraday by a factor of 
twelve times. Was Faraday wrong? Probably not Is Bob wrong? Definitely not. How come then that they 
appear to disagree? 


Well, the Boyce system pulls іп addtional energy from the immediate environment by applying very high quality 
voltage pulsing to a toroidal transformer wound with three very accurately positioned primaries and one very 
accurately wound secondary (the hiip/iwww.stee-energyinfo.com/D9.pd document provides full details of this). 
It also develops an oscillating magnetic field by using a hundred parallel, closely spaced steel plates. These 
magnetic oscillations enhance the process and place И outside the DC electrolysis which Faraday was examining. 
In passing, Shigeta Hasebe appears to get ten times the Faraday maximum on DC alone, but that is not the case 
as Shigeta uses strong permanent magnets to provide an additional energy input, зо itis no longer strictly DC 
electrolysis as performed by Faraday. 


The Boyce arrangement is like this: 
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The output waveform from Bob Boyce's triple-oscillator board is sharpened up by the use of carefully chosen 
opto-isolators, and that output would almost certainly drive Dave Lawton's Meyer replication Water Fuel Cell. It 
would also be interesting to see if it has the same effect on battery recharging as the John Bedini pulse-charging 
circuits, as itis distinctly possible that it has. You will notice that Bob defeats the Faraday maximum output by 
careful construction of the electrolyser, plus one apparently simple electronics board and one apparently simple 
transformer. Again, these components call for specific materials and very careful, high-quality construction as is 
‘common for most successful free-energy devices. 


Serious warning needs to be given here. The combination of sharp pulsing and accurately wound toroid core 
‘composed of an iron powder matrix, draws іп so much extra power from the environment that it is essential that it 
is only used with the electralyser cell which is capable of soaking up excess energy surges. The extra energy 
drawn in is not always constant and surges can occur which can generate currents of 10,000 amps. It should be 
understood that this electrical current which we can measure is only the "losses part of the real power surge 
which is in a form which we can't measure as we have no instruments which can measure it directly 
Consequently, the actual environmental power surge is far, far in excess of this 10,000 amps. It is very important 
then, that the electronics board and toroidal transformer are NOT connected to other equipment “to see what will 
happen’. Even тоге important is not to arrange a pulsed, rotating magnetic field in the toroid by sequential 
pulsing of coils spaced around the toroid. These arrangements can generate power surges so great that the 
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excess power not soaked up by the circuit (especially after it's instantaneous burn-out) is liable to form the 
ground-leader of a lightning strike. Bob experimented with this and was hit by a direct lightning strike. He was 
Very lucky to survive being hit and he now works in a workshop which has metal walls and roof, and lightning 
grounding at each comer of the building, plus a separate ground for the equipment inside the building. А device 
like this is not a toy, and it demonstrates the incredible level of free-energy which can be tapped by quite simple 
devices if you know what you are doing. 


Please note, that if you do not have an electrolyser attached to the toroid to soak up any surges and voltage 
spikes, then you need to connect a spark gap across the secondary winding and a varistor (spike protector) 
across the equipment which you are powering from the toroid. 


Don Smith. Don Smith is a very talented American who has understood all of Tesla's work and has produced 
literally dozens of practical devices based on his understanding. You will find more specific details in chapter 3, 
but in broad outline, a twelve-volt battery can be used to generate the pulsing magnetic field needed to nudge the 
local environment into providing massive amounts of electrical energy. The device described in detail in chapter 
З, has an output of around 160 kilowatts, which is far, far more than any individual would need. In other words, it 
is a device which could easily power your home, and considering that an electric car needs about 65 kilowatts, 
опе could easily power a vehicle, making it into a fueLless mode of transport. This is not magic, just standard 
electrical theory being applied correctly for а change. 


The key component in many of Don's devices is the humble, commercial power supply used to drive neon sign. 
displays. This module produces some 9,000 volts at a frequency of 35,100 Hz (cycles per second). As Don 
points out, when you double the pulsing frequency and double the pulsing voltage, the available power goes up by 
a factor of sixteen times, because the effect of both of these things is squared. You will recall that Bob Boyce is 
pulsing his toroid very sharply at 42,000 Hz and that high frequency has a major effect on the power produced in 
his system 


Don then boosts his working voltage further with a step-up transformer called a Tesla Coil. This brings us into an 
area of massive power. People have the very mistaken idea that a Tesla Coil can only produce voltage and not 
current. The reality is that if the primary сой is positioned in the centre of the secondary coil, then the voltage and 
current produced will be roughly the same, and that is a very, very high level of power. One device of Don's looks 
like this: 


Sine-wave inverter 
8,000 yolt capacitor 
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Neondube. 


L1 / L2 sliding coil transformer. 


This prototype is actually more complicated than it needs to be. It uses three very high-voltage capacitors which 
are not necessary if you opt for а slightly different method of construction. However, in this version, the twelve- 
volt battery (which is not shown), powers a true sine-wave inverter in order to provide the mains voltage and 
frequency needed by the neon-tube driver circuit. The voltage limitations of the capacitors, in particular, the 
8,000-volt output storage capacitors, make the 9,000 volt output of the neon-tube driver too much for safe usage. 
To deal with this, Don uses a Variac-style variable transformer to lower the voltage supplied to the neon-tube 
driver circuit, and this lets him limit the output voltage to the 8,000 volts of the output storage capacitors. 
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А key detail is that the wire length in the turns of the short primary winding of the Tesla Coil is exactly one quarter 
of the wire length of the turns in the lang secondary winding. This makes the coils resonate which is a vital factor 
in the operation. The final, exact tuning, can be done by sliding the primary coil to а slighty different position. In 
this prototype, Don chose to do the final fine tuning by attaching a small capacitor across each of the windings, 
This is not necessary, 


In the prototype shown above, Don then uses four diodes to rectify the output to DC to feed the storage 
capacitors. This results in an 8,000 volt supply which can provide 20 amps of current. That is an output power of 
160 kilowatts, and is limited by the output capacitor voltage rating. 


Don points out that it is not necessary to do it that way and instead, a step-down transformer can be used to lower 
the output voltage and boost the available current. If this is done, then the voltage limitations disappear (provided 


that you are using very high-voltage cables) and so по Vatiac is needed and no high-voltage capacitors are 
needed either. 


There are two options. Either you can aim for a mains-voltage, mains-frequency, AC output, or you can produce 
а DC output and use an off-the-shelf inverter to run any mains equipment powered by the device. With the first 
‘option, Don connects a single resistor across the primary of the step-down transformer and that drags the 
frequency down to the wanted level, provided that the resistor has the right value: 
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The alternative method which aims for a DC output does not need to alter the frequency: 
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In both of these cases, the twelve volt driving battery can be charged continuously by part of the output power, 
and there are various ways of doing that. However, care needs to be taken that the battery is not overcharged as 
the input power is very low. 


You will notice the similarity between Bob Boyce's toraid system and Don Smith's Tesla Coil system. In each 
case, a very carefully wound circular winding is pulsed at high frequency, and in each case, substantial amounts 
of excess electrical power becomes available, flowing in from the surrounding environment, courtesy of the 
pulsating magnetic field. 


Tariel Kapanadze produced a similar style of device which is selt-powered and produces a mains electricity 
‘output. He has demonstrated this for a TV documentary: 


and any details available are in chapter 3. 


Steven Mark's Toroidal Power Unit. Fairly recently, Steven Mark placed a video of a self-powered, circular coil 
device on YouTube. This device was demonstrated powering both itself and a 100 watt light bulb. If the video is 
still in place, then you can see it at 


http://video. оо. comivideoplay?docid=333661567309752927 


It has been said that Steven has sold the rights to his design and the building details have not been disclosed 
publicly. A number of attempts to replicate Steven's device are being made at the present time, one of the best. 
know is at the http://www. overunity.convindex.phpltapic,2535.0.html forum where interesting tests have been run 
оп a variety of alternative constructions, mainly based on coils placed around a central Mobius loop. A Mobius 
loop is an arrangement where a wire loop has no starting point or ending point. The following diagram attempts to 
show how this is done, using a small inner loop inside a larger outer loop. In actual practice, the two loops are 


dal 


At the time of writing, although development work is continuing, nobody has replicated Steven's TPU. The forum 
Strategy is to place three coils around the Mobius loop and experiment with powering those coils with different 
{forms of pulsed signals at different frequencies. The arrangement is like this: 


Load 
This is getting very close to Bob Boyce's toroidal transformer system which picks up substantial amounts of 


excess power from the environment. Instead of using a Mobius loop, Bob uses a powdered-iron toroidal core, 
wrapped with the secondary winding around the whole of i's length: 


Primary winding around the 
whole of the circumference 


Load 


Then, on top of the secondary winding, three equally-spaced primary windings are wound on top of the 
secondary, and driven by electronics which is positioned inside the toroid as that is the place least affected by the 
magnetic fields produced by the system: 


Electronics 


Load 


Let me stress again, that a toroidal core like these ones is potentially very dangerous, especially when pulsed with 
а high-frequency rotating magnetic field. An arrangement like that taps into the zero-point energy field which has 
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unlimited power and power surges are liable to occur. Bob Boyce states that it is perfectly possible to get power 
surges of 10,000 amps which will not only burn out the equipment, but can also trigger a lightning strike directly at 
the equipment, and you, standing beside it. Bob was hit by a strike of this nature and you should remember that 
Nikola Tesla burnt out a whole power station when the input from the zero-point energy field exceeded the 
station's capacity by a major factor. These things are not toys, and the power which is being tapped, is literally 
unlimited. 


Recently, Sterling Allan interviewed Jack Durban — see some of the details at Sterling s web site: 
hitp:/peswiki сот/пдех php/Artcle:Jack Durban's experience with Steve Marks Того Generator and Jack 
made several statements about the Steven Mark device. You need fo make up your own mind about how reliable 
the information coming from Jack actually is. Jack states that he has a “photographic memory" and yet he is 
tunable to remember the number of an important patent which he had recently discussed with Sterling and unable 
to remember important details shown in his high-resolution video of Steven's device operating. 1 know of no way 
of reconciling those statements, and that raises concerns for me personally. Jack also makes wholly unsupported 
and unnecessary allegations about the character and abilities of Steven which raises further doubts about the 
reasons for, and accuracy of the statements made. However, it seems necessary to note these statements, some 
of which аге as follows: 


According to Jack, the device was not invented by Steven and he suspects it was based on Tesla's patent No. 
381,870 "System of Electrical Distribution" 


Jack also says that no patent was ever filed on Steven's device and so long has now elapsed since public 
disclosure of the device, that it can no longer be patented. All the components were bought from Radio Shack, 
the shape is supposedly not important and was just made as a toroid because it was easy to wind that shape. He 
also says that it, and all replication attempts, get warm after a couple of minutes of use, but nineteen to twenty 
minutes into the operation, exponential thermal runaway takes place, causing the device to shut down completely. 
He also says that the device vibrated when in use although it contained no moving parts and there was no 
electronic circuitry used. Please remember that | am unsure of the reliability of these additional comments, 


Here is the Tesla patent mentioned, and which is being examined in detail on Stefan Hartmann's overunity.com 
forum mentioned above: 


US PATENT 381,970 SYSTEM OF ELECTRICAL DISTRIBUTION May 1, 1888 


To all whom it may concern: 
Be it known that |, NIKOLA TESLA, from Smiljan Lika, border country of Austria-Hungary, now residing at New 
York, in the county and State of New York, have invented new and useful Improvements in Systems of Electrical 
Distribution, of which the following is a specification, reference being had to the drawings accompanying and 
forming a part of the same. 


This invention relates to those systems of electrical distribution in which a current from a single source of supply in 
a main or transmitting circuit is caused to induce by means of suitable induction apparatus, a current or currents in 
эп independent working circuit or circuits. 


The main objects of the invention are the same as have heretofore been obtained by the use of these systems, 

that is, to divide the current from a single source, whereby a number of lamps, motors, or ather translating 

devices, may be independently controlled and operated by the same source of current, and in some cases, to 

reduce a current of high potential in the main circuit to one of greater quantity and lower potential in the 
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independent consumption or working circuit or circuits. 


The general character af the devices employed in these systems is now well understood, An altemating-current 
magneto-machine is used as the source of supply. The current developed thereby is conducted through a 
transmission circuit to one or more distant points at which the transformers are located. These consist of 
induction-machines of various kinds. In some cases, ordinary forms of induction-coil have been used with coil in 
the transmitting-circuit and the other in a local, or consumption circuit, the calls being differently proportioned 
according to the work to be done in the consumption-circuit — that is to say, if the work requires a current of higher 
potential than that in the transmission-circuit, the secondary or induced coil is of greater length and resistance 
than the primary, while, on the other hand, if a quantity current of lower potential is wanted, the longer coil is made 
the primary. 


In lieu of these devices, various forms of electro-dynamic induction-machines, including the combined motors and 
Generators, have been devised. For instance, a motor is constructed in accordance with well-understood 
principles, and on the same armature are wound induced coils which constitute a generator. The motor-coils are. 
generally of fine wire and the generator-coils of coarser wire, so as to produce a current of greater quantity and 
lower potential than the line-current, which is of relatively high potential, to avoid loss in long transmission. А 
similar arrangement is to wind coils corresponding to those described in a ring or similar core and by means of а 
‘commutator of suitable kind to direct the current through the inducing-coils successively, so as to maintain a 
movement of the poles of the core and of the lines of force which set up the currents in the induced coils. 


Without enumerating the objections to these systems in detail, it will suffice to say that the theory or the principle. 
of the action or operation of these devices has apparently been so little understood that their proper construction 
and use have, up to the present time, been attended with various difficulties and great expense. The transformers. 
are very liable to be injured and burned out, and the means resorted to for curing this and other defects have 
‘almost invariably been at the expense of efficiency. 


The form of converter or transformer which | have devised, appears to be largely free from the defects and 
‘objections to which 1 have alluded. While | do not herein advance any theory as to its mode of operation, | would 
state that, insofar as the principle of construction is concemed, it is analogous to those transformers which | have 
above described as electro-dynamic induction-machines, except that it involves no moving parts whatever, and is 
hence not liable to wear of other derangement, and requires no more attention than the other and more соттоп 
induction machines. 


In carrying out my invention, | provide a series of inducing-coils and corresponding induced-coils, which by 
preference, 1 wind upon a core closed upon itself — such as an annulus or ring subdivided in the usual manner. 
The two sets of cols are wound side by side or superposed ог otherwise placed in well-known ways to bring them 
into the most effective relations to опе another and to the core. 


The inducing or primary cols wound on the core, are divided into pairs or sets by the proper electrical 
connections, so that while the coils of one pair or set to co-operate in fixing the magnetic poles of the core at wo 
given diametrically-opposite points, the cols of the other pair or set — assuming, for sake of illustration, that there 
are only two — tend to fix the poles ninety degrees from such points. Wilh this induction device | use an 
alternating-current generator with cols or sets of cols to correspond with those of the converter, and by means of 
suitable conductors, I connect up in independent circuits the corresponding coils of the generator and converter. 


It results from this that the different electrical phases in the generator are attended by corresponding magnetic 
changes іп the converter; or, in other words, that as the generator-coils revolve the points of greatest magnetic. 
intensity in the converter wil be progressively shifted or whirled around. This principle | have applied under 
variously-modified conditions to the operation of electro-magnetic motors, and in previous applications, notably in 
those having Serial Nos. 252,132 and 256,561, | have described in detail the manner of constructing and using 
such motors, In the present application, my abject is to describe the best and mast convenient manner of which 1 
ат at present aware of carrying out the invention as applied to a system of electrical distribution; but one skilled in 
the art wil readily understand from the description by the modifications proposed in said applications, wherein the 
form of both the generator and converter in the present case can be modified. 


In illustration therefore of the details of construction which my present invention involves, 1 now refer to the 
accompanying drawings. 


Fig.1 is a diagrammatic illustration of the converter and the electrical its connections. 
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Fig.2 is a horizontal central cross-section of Fig.1 


40-3 is a diagram of the circuits of the entire system, the generator being shown in section. 


I use а core, A, which is closed upon itself ~ that is to say, of an annular cylindrical or equivalent form = and as 
the efficiency of the apparatus is largely increased by the subdivision of this core, I make it of thin strips, plates or 
wires of soft гоп, electrically insulated as far as is practicable. On this core, using any well-known method, 1 wind, 
say, four coils, B B B' B’, which I use as primary coils, and for which | use long lengths of comparatively fine wire. 
‘Over these coils I then wind shorter coils of coarser wire, C C C' C', to constitute the induced ог secondary coils. 
The construction of this ar any equivalent form of converter may be carried further, as pointed out above, by 
enclosing these coils with iron = as, for example, by winding a layer or layers of insulated wire over the coils. 


The device is provided with suitable binding-posts, to which the ends of the colls are led. The diametrically- 
opposite coils B B and B' B' are each connected in series and terminated on the binding. posts 1, 2, 3 and 4. The 
induced сой are connected together in any desired manner. For example, as shown in Fig.3, C C may be 
connected in multiple arc when a quantity current is desired = as for running a group of incandescent lamps, D — 
while С’ С' may be independently connected in series in a circuit including arc lamps or the like. The generator in 
this system will be adapted to the converter in the manner illustrated. For example, in the present case, | use a 
pair of ordinary permanent or electro magnets, E E, between which is mounted a cylindrical armature on a shaft, 
F, and wound with two coils G and G'. The terminals of these coils are connected, respectively, to four insulated 
contact or collecting rings, Н.Н H' H', and the four line circuit-wires L connect the brushes K, bearing on these 
rings, to the converter in the order shown. 


Noting the results of this combination, it will be observed that at a given point of time, the сой G is in its neutral 
position and is generating litle or no current, while the other coil, G, is іп a position where it exerts its maximum 
effect. Assuming coil G to be connected in circuit with coils B B of the converter, and coil G' with coils В” В”, it is 
evident that the poles of the ring A will be determined by coils В’ В’ alone; but as the armature of the generator 
revolves, coil G develops more current and coil G' less, until G reaches its maximum and G' its neutral position. 
The obvious result wil be to shift the poles of the ring A through one quarter of its periphery. The movement of 
the coils through the next quarter of a turn, during which сой б” enters a field of opposite polarity and generates а 
current of opposite direction and increasing strength, while coll ©, in passing from its maximum to its neutral 
position, generates a current of decreasing strength and same direction as before, causes a further shifting of the 
poles through the second quarter of the ring. The second half-revolution will obviously be a repetition of the same 
action. By the shifting of the poles of the ring A, a powerful dynamic inductive effect on the coils C С' is produced, 


Besides the currents generated in the secondary coils by dynamo-magnetic induction, other currents will be set up 
in the same coils in consequence of any variations in the poles of the ring A. This should be avoided by 
maintaining the intensity of the poles constant, 10 accomplish which, саге should be taken in designing and 
proportioning the generator and in distributing the coils in the ring A and balancing their effects. When this is 
done, the currents are produced by dynamo-magnetic induction only, the same result being obtained as though 
the poles were shifted by a communicator with an infinite number of segments. 


The modifications which are applicable to other forms of converter are in many respects applicable to this, | refer 
more particularly to the form of the core, the relative lengths and resistances of the primary and secondary coils, 
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and the arrangements for running or operating them. 


The new method of electrical conversion which this system involves, | have made the subject of another 
application, and I do not claim it here. Without limiting myself therefore to any specific form, what I claim is — 


1. The combination, with a core closed upon itself with inducing or primary coils wound on it and connected 
up in independent pairs or sets, and induced or secondary coils wound upon or near the primary coils, of 
а generator of alternating currents and independent connections to the primary coils, whereby by the 
operation of the generator a progressive shifting of the poles of the core is effected, as set forth, 


2. The combination, with an annular or similar magnetic core and primary and secondary coils wound on it, 
of an alternating-current generator having induced ar armature coils corresponding to the primary coils 
"with the corresponding coils of the generator, as herein set forth. 


3. The combination, with independent electric transmission-circuits, of transformers consisting of annular or 
similar cores wound with primary and secondary coils, the opposite primary coils of each transformer 
being connected to опе of the transmission-circults, and alternating current generator with independent 
induced or armature coils connected with the transmission-circults, whereby alternating currents may be 
directed through the primary coils of the transformers in the order and manner herein described. 


‘An interesting suggestion for a Steven Mark replication, comes from "tao" of the web-based forum located at 
http:/vwww.overunity.comlindex.php/topic,2702.0.himl and reproduced here with his kind permission. Here, the 
central core is a сой of wire, Bob Boyce has found that it is essential to use specialist wire for the windings of his 
toroidal transformer. The only viable material is solid-core copper wire which has a coating of silver and an outer 
covering of teflon, This is particularly interesting as that matches exactly, the materials used by Ed Gray inside 
his power tubes, where solid copper rods have their operational tips coated with silver. Silver is clearly a strategic 
material in this operation (as is carbon, which Ed also used inside his power tubes). Consequently, | would 
suggest that solid-core, silver-plated, teflon-covered wire would be a realistic choice for the central ring of tao's 
projected design: 


Tornidalavaund wire coil 


Оп top of the toroidal wind of wire, the bundle is wrapped in slightly overlapping pulsing coils. The theory of 
operation is that one coil is pulsed. This creates a strong magnetic field which causes the movement of 
environmental energy along the section of the toroid coil which is inside the pulse coil 


This energy flow can be thought of as being electrons flowing through the wire of the toroid. While electrons do 
actually flow through copper wire, the rate of flow is millions of times slower than the flow along the surface of the 
wire. However, strictly speaking, we are really looking for zero-point energy to flow "in" the toroidal сой. Here 
again, we are not being entirely accurate as that energy does not flow in or on the wire at all, but instead, it flows 
along the magnetic field formed around the wire. As current in the toroidal сой intensifies, the magnetic field along 
its length increases, further directing the flaw of "cold" electricity which we want. The zero-point field energy flow 
is created by the imbalance of the local energy field by the magnetic "dipole" created by the current flowing 
through the pulse сой. 


This is exactly the same situation as arises when a battery "dipole" unbalances the local field, creating broken 
symmetry and causing massive energy flows to radiate out from each pole of the dipole. A minute fraction of this 
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massive energy flow happens to ride along the magnetic field around the toroidal wire coil, which is exactly what 
we want 


However, the strategy is to have minimum current flow in the pulsing coils, so the idea is to cut off the voltage 
applied to the pulse coil before actual current has an opportunity to flow. In theory, we should get the drive which 
ме want, without any current flowing at all - drive from just voltage potential alone. From an electronics point of 
view, this is a very tall order indeed, especially since there must be no reverse voltage at the time of switch ой. 
Nikola Tesla used a spark gap for pulses of that duration, but operating a spark gap is a very long way from а 
current-less drive pulse. 


Anyway, tao's idea is to have three, six, nine or twelve pulse coils around the circumference of the toroidal coil 
These coils should overlap slightly at each end. For the purpose of this explanation, just three coils are shown 
here: 


Coil overlap, 


ч. 


Сой overlap 


кй 


Electronics 


Pulse coil 


Load "Coil overlap. 


If pulse сой 1 is powered up, it causes an energy flow in a clockwise direction, through the pulse coil and 
therefore, along that section of the toroidal coil. This is a pulse of very short duration. The energy flow will be at 
186,000 miles per second or about 300,000,000 metres per second. If the circumference length of the toroidal 
coil is one metre, then the energy flow through that third of the circumference will be completed in just under one 
nanosecond. 


The idea is then to cut off the drive to pulse coil 1 and power pulse coil 2 in order to continue the drive for the 
energy which has just flowed through pulse сой 1. Then, alter one more nanosecond, pulse coil 2 is powered 
down and pulse coil 3 is pulsed. This is to produce a continuously rotating magnetic field around the 
circumference of the toroidal сой. 


This is a nice theory, but there is no obvious way of implementing it in practice. Even providing a separate circuit 
for each pulse coll, each circuit would need to generate a 1 nanosecond pulse every 3 nanoseconds. That will not 
be dane with a mechanical switching system, and no solid-state solution springs to mind. The waveform needs to 
have very sharply rising and falling edges and a frequency of some 900 MHz, which is not an easy circuit to 
produce, 


The Ed Gray Power System. The power tube presented to the public by Edwin Gray snr. operates by generating 
a series of very short very sharp pulses using a spark gap. This device is reputed to have a power output which 
is one hundred times that of the power input. Ed Gray and his electric pulse motor are very famous, but as far as 
Гат aware, nobody has successfully replicated this claimed performance. Further, an in-depth examination of 
the background details by Mr Mark McKay have turned up a number of facts which present a very different 
picture, and while itis perfectly correct to say that spark-gap pulses generate a good waveform for shocking the 
local zero-point energy field into the sort of imbalance which can provide a massive power inflow into a device or 
circuit, we need to be careful to get the full facts in this case. 


First, let us put the whole thing in its proper perspective. In May 1973, Cal-Tech in the US performed an 
independent assessment of an engine provided to them by Edwin Gray. They measured the input and the output. 
and certified that the output power was 275 greater than the input power. This demonstrates clearly that excess 
Power can be drawn into an engine and provide a performance which can power bath the engine as well as doing 
additional useful work, 


Having said that, it needs to be made clear that Edwin Gray did not build that small motor, did not understand how 
it worked, nor did he ever disclose the design in any of the patents which he obtained afterwards. We need to 
follow the sequence of events and notice when each thing happened. The history is as follows: 


їп 1957, a Russian immigrant to the USA, one Alexei Роррой, showed Edwin Gray a circuit which he said that he 
had been shown by Nikola Tesla. Edwin Gray did not understand the circuit and had no idea how to create 
anything useful based on it. He then joined up with his next-door neighbour Marvin Cole, who held a Masters 
degree in Mechanical Engineering and who, unlike Gray, was able to understand the circuitry. 


їп 1958, Ed Gray (shown above) left the Los Angles area in a hurry. 


From 1958 to 1967 Marvin Cole, working alone, designed and built ever more powerful prototype engines, and it 
was a small one of these which was tested by Cal-Tech. In this period, Marvin also developed ever more 
powerful power supplies, which are the really important item in all of this. 


їп 1967, Ed Gray rejoins Marvin Cole and together from 1967 to 1972 they solicited venture capital and promoted 
the technology. 


Early in 1972, Marvin Cole disappeared and never saw Gray again. It is not clear if he was intimidated, died, ог 
just did not want to be involved in all the publicity and effort needed to turn the prototype engines into а 
Commercial product. No matter what the reason, the result was that Edwin Gray was suddenly disconnected from 
the brains behind the project, and that left him in a very difficult position. He didn't want to let go of the dream of 
becoming rich through this spectacular development, and so he tried to continue the development on his own. 


As already mentioned, in May of the following year (1973), Gray had a small Marvin Cole motor independently 
third-party tested at the famous Cal-Tech laboratory in Los Angles, where a measured input of just 27 watts 
produced a measured output of 10 horsepower (7460 watts). The objective was to provide solid evidence of а 
new technology which was capable of changing the world and so would attract investors. To further boost his 
image and convince potential investors, in that same year of 1973, Edwin staged demonstrations which jumped 
electromagnets up into the air, showing the strength of the power which drove the Marvin Cole engines. 


It is very important to understand that all of Edwin Gray's patents were applied for after the departure of Marvin 
Cole. These do not disclose the technology tested by Cal-Tech and it must be understood that Edwin was very 
much afraid of revealing anything important in any of the patents in case some other person would understand the 
things which were a mystery to him and snatch away the prize of commercial success. So, please be aware that 
the patents where applied for solely to encourage investors and most definitely not to show any significant details. 


Edwin then assembled a small team of people to attempt to understand and advance the work of Marvin Cole. 
However, the subsequent changes to the Cole implementations did not result in genuine, reliable working motors 
due to Gray's lack of understanding of the underlying energy-tapping methods used by Cole. 


‘The Power Tube shown in Gray's patents has never been shown to provide the COP=100 energy performance 
which is sometimes mentioned, nor did it form part of Marvin Cole's system. In 1976, Edwin Gray shows three of 
these Power Tubes driving опе (failed version) motor. This technique is in direct confit with Marvin Cole's 
successful technique which had 24 separate power supplies driving the motor. Please understand that the 
power-gathering mechanism of the Cole system is the key feature of all of the successful systems. Unfortunately, 
as far as 1 am aware, that technology has never been disclosed. 
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Just to clarify the differences, let me briefly outline my understanding of what Edwin Gray put forward as the 
power-gathering system of the motors which he attempted to develop after he parted company with Marvin Cole. 
Edwin shows three Power Tubes connected to the engine like this: 


(Фонегыье) (Power ube) (Powertube) 
Stator 


CIRCUIT CIRCUIT CIRCUIT 


Electric 
motor 


Here, three separate sets of electromagnets inside the motor are pulsed in sequence by three separate identical 
circuits, each driving the electromagnets via a power Tube. Marvin Cole's system used twenty-four separate 
power-gathering circuits which drove twenty-four separate electromagnets inside the motor (Power Tubes were 
not used). 


You may wish to try Edwin's Power Tube for yourself, so let me explain the basic details as | understand them. 
The overall circuit в lie this: 


You will notice that the power driving the load does not come from the battery as the battery circuit produces the 
spark inside the Power Tube and nothing else. The motor's electromagnet winding is driven by power picked up 
by the copper shells around a half inch (12 mm) diameter, copper rod, spark-gap electrode which has silver 
coated lips. The circuit supposedly operates as follows: 


The driving 12V battery "B1", continuously powers an oscillator which uses transformer "T" to step the voltage up. 
to а high level. This high voltage is full. ave rectified by а bridge of high-voltage diodes, and the resulting DC 
voltage is fed to capacitor "C". If any malfunction causes this DC voltage to get too high for safety, the discharge 
Contacts "D' cause the voltage to discharge via a spark to the earth connection. Under normal circumstances, 
the high voltage on "C" creates a spark in the power tube "P" when it's circuit is completed by the closing of switch 
"А", which is used to synchronise the power pulse to the rotation position of the electric motors shaft. The switch 
drives а monostable circuit which delivers a very short enabling pulse to "V" the "one-way current switch” which is 
a powerful electronic triode valve. These days, it is very difficult to get a valve of that type and the best source is 
probably the power output valve from a World War Two radio transmitter. 


The power tube "P" has a resistor shown in it. This was actually a block of carbon, and as such, will have had 
minimal electrical resistance. However, several different devices which appear to have COP>1 power outputs 
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use a spark gap associated with a carbon electrode, so there may well be a second effect coming into play here. 
А key factor in this circuit is the fact that the power which drives the motor does not come from this electrical 
circuit at all, but from the apparently disconnected cylinders inside power tube "Р". This power is "cold" electricity, 
flowing into the circuit from the local environment. Remember that Floyd Sweet in his first measured test had an 
500 watt electrical output from a power input of just 0.31 of a millivat 


In this circuit, the "MOTOR" represents just one of the coil windings inside the electric motor and instead of the 
power flowing through the motor being fed to ground as normal, it is fed to the +12 volts of battery "827. The 
‘objective was to charge battery "B2", the charging current being limited by capacitor "C2", the idea being that "B1" 
and "B2" could be swapped over when "B1 became discharged. This arrangement was soon discontinued and 
battery "827 was charged from a standard car alternator driven by the engine in an entirely conventional manner. 


А rapid and abrupt electrical discharge is produced by generating а spark, and power pick-up is achieved by two 
‘copper cylinders surrounding the conductor which carries the spark current. There is more than one way of doing 
this. In the following diagram, the spark gap is shown exposed to make it easier to see, but in practice, the 
perforated copper shells extend to cover the spark gap: 


A full and detailed description of how it is believed that "Ed Gray's” system works is given in Peter Lindemann's 
book "The Free Energy Secrets of Cold Electricity” which is available via the website hüp]www.ree- 
energy. ws/products.htmi, 


Tesla used this spark gap method with spark quenching provided by a strong magnetic field at right angles to the 
spark, in order to get really high-quality DC pulses with durations of one microsecond or less. Pulse trains of 
individual pulses with very short durations produce heat, spontaneous lighting, cooling, etc. depending on the 
frequency of the pulsing. The power tube is placed around a heavy-duty copper conductor which is pulsed, 
unbalancing the zero-point energy field and a tiny part of the resulting energy flow as the field moves back into 
equilibrium again, is captured by the surrounding perforated copper shells. 


While the switching valve in the electronics circuit looks like a very difficult component to come by, the possibility 
of constructing one yourself should be considered. Essentially, a thermionic valve is a simple device. A heated 
filament at one end of the tube emits electrons. A high voltage along the length of the tube provides an electrical 
urge for those electrons to flow along the tube. A metal grid between the heated filament and the electrode at the 
far end of the tube can be used to prevent that current flow by connecting an opposing voltage to that grid. It is 
that grid voltage which is turned off very briefly to provide the current pulse to one set of motor windings. А 
‘seeming obstacle is producing the glass envelope for the valve, but there is actually no need for the valve to have 
a glass container and a wide range of other materials can be used. Another obstacle is creating a vacuum inside 
the valve housing, but it has been stated that the main reason why these valves have a vacuum inside them was 
mainly commercial, namely, an attempt to encourage people not to make their own. It is said that there is по 
reason why a thermionic valve should not have air inside it — the current flow is not a spark. | have по idea how 
accurate, or inaccurate, this information on valve construction is, but | strongly suspect that it is correct. 


Marvin Cole's power system produced "cold electricity" which could power lights and other devices. It was 
frequently demonstrated that the output was not conventional electricity and powered light bulbs which were 
placed under water and at the same time, it was quite safe for a hand to be put into that same water along with 
the lit bulb. The glass of the conventional bulbs used in these demonstrations would have shattered when placed 
under water if they had been powered by conventional "hot electricity” as the sudden change in temperature 
would have broken the glass. Powered as they were by "cold electricity", they ran cool and so there was no 
stress on the glass when submerged in water. 


The construction of the pick-up tube is not particulary dificult. It is comprised of a teflon (plastic) cylinder of about. 
80 mm diameter with teflon plates at each end, grooved to hold the pick-up cylinders in place. А pair of 12 mm 
diameter copper rads are positioned down the centre of the cylinder and provided with a means to adjust the gap. 
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between them where they meet. The rod ends form the spark gap and these ends are plated with silver. One rod 
has a graphite block inserted in й, using a push-fit connection into slots cut in the bar. This carbon insert is 
supposedly a resistor, but in fact it is an important part of the excess energy generation system. In some 
successful constructions of the tube an &-inch long, half-inch diameter carbon rod with a silver tip, is used for one 
of the electrodes. 


The two or three cylinder shells which pick up the Radiant Energy, are constructed from copper sheet. The gap 
between the outside of one cylinder and the inside of the surrounding cylinder is about 6 mm. These cylinders are 
more effective if they have а matrix of holes drilled in them, They are connected together electrically and the 
connection is led out through the teflon casing to feed the load circuit. The cylinder contains air rather than a 
vacuum or an inert gas. The copper cylinders are held in place by push-fit supports, one set positioned between 
the outside of the smaller cylinder and the inside of the larger cylinder. The second set are placed between the 
outside of the larger cylinder and the inside of the housing tube: 


Teflon Housing 


Teflon cylinder 


Hole for electrode shaft 


SIDE VIEW END CAP 
ONSIDE VIEW) 


Carban-block resistor, 


VIEW SHOWING THE ELECTRODES IN PLACE 


The power tube is constructed this way because the Radiant Energy wave generated by the sharp pulse of 
current through the electrodes, radiates out at right angles to the electrodes. 


Peter Lindemann points out that Ed Gray's power conversion tube circuit is effectively a copy of Nikola Tesla's 
circuit for doing the same thing 


Е 
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Spark gap 


This was disclosed by Tesla in his ‘Philadelphia and St Louis’ lecture in 1893 and shows how loads can be 
powered when a high voltage source is pulsed by a magnetically-quenched sparks - this creates DC pulses of 
very short duration, 

5-50 


Magnetic field Radiant Еегау Wave 


The diagram above, illustrates the difference between the Magnetic field generated around a conductor fed with а 
pulse of Direct Current and the Radiant Energy waves created by that pulse. If a sharp current pulse is driven 
down a vertical wire, it causes two different types of field. The first field is magnetic, where the lines of magnetic. 
force rotate around the wire. These lines are horizontal, and rotate clockwise when viewed from above. The 
magnetic field remains as long as the current flows down the wire. 


The second field is the Radiant Energy wave. This wave will only occur if the current pulse is in ane direction, i.e. 
it will not occur if the wire is fed with alternating current, The wave radiates out horizontally from the vertical wire 
in every direction in the form of a shock wave. Itis a one-off event and does not repeat if the current in the wire is 
maintained. The Radiant Energy briefly unbalances the zero-point energy field and that causes an energy flow as 
the field moves back into equilibrium again. 


The Radiant energy wave is not restricted to a single plane as shown in the diagram above, which is intended to 
indicate the difference between the electromagnetic field circling around the wire, and the Radiant Energy field 
which radiates away from the wire. Both of these fields occur at all points along the full length of the wire as 


shown here 
Current [|| «+ 
Е Radiant Energy fans aut 
imevery direction 
i: ЕЕ: 
Tc TOP VIEW. 


SIDE VIEW 


Radiant Energy, when converted to electrical power, produces a different kind of electrical power to that produced 
by batteries and by the mains supply. Power a motor with conventional electricity and it gets hot under load. 
Power the same motor by Radiant Energy electricity and under load the motor gets cold. Really overload it by 
stalling it and the motor housing is likely lo be covered with frost. That is why this form of electricity is referred to 
as "cold" electricity. 


In his book "Cold War Secrets - HAARP and Beyond", Gerry Vassilatos quotes research work done in this area by 
Tesla and others: 


Tesla's Experiments: In 1889 Tesla began experimenting with capacitors charged to high voltages and 
discharged in very short time intervals, These very short pulses produced very sharp shackwaves which he felt 
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‘across the front of his whole body. He was aware that closing a switch on a high-voltage dynamo often produced 
а stinging shock. This was believed to be static electricity and it occurred only at switch-on and only for a few 
milliseconds. However, in those few milliseconds, bluish needles of energy stand out from the electrical cables 
and they leak to ground, often through the bodies of any people standing nearby, causing immediate death if the 
installation is large. While the generators of that time were rated at some thousands of volts, these discharges 
were millions of volts in intensity. The generator problem was eliminated by the used of highly insulated switches 
which were provided with a very large ground connection 


Tesla was intrigued by this phenomenon which appeared to match the effect of his capacitor discharges. He 
calculated that the voltages produced were hundreds of times greater than could be supplied by the capacitor or 
generator. It was clear that the power supplied was being amplified or augmented in some way, but the question 
was, from where was the extra energy coming? 


Tesla continued to investigate through experiments, taking precautions against the high voltages being produced. 
He was soon able to produce these shockwaves whenever he wanted to. The shockwaves produced a stinging 
Sensation no matter where he stood in his laboratory, and hands and face were particularly sensitive to the wave. 
These waves radiated out and penetrated metal, glass and every other kind of material. This was clearly not an 
electromagnetic wave, so he called the new wave ‘Radiant Electricity’ 


Tesla searched the literature to find references to this radiant energy but he could not find much. In 1842, Dr. 
Joseph Henry had observed that steel needles were magnetised by a Leyden Jar spark discharge located on а 
different floor of the building. The magnetising wave had passed through brick walls, oak doors, heavy stone and 
iron flooring and tin ceilings to reach the needles located in a vault in the cellar 


In 1872, Elihu Thomson took a large Ruhmkorrf Spark Coil, attached one pole of the coil to a cold-water pipe and 
the other pole to a metal table top. This resulted in a series of massive sparks which electrified the metal door 
knob of the room and produced the stinging shockwaves which Tesla was investigating. He found that any 
insulated metal object anywhere in the building would produce long continuous white sparks discharging to 
ground. This discovery was written up briefly in the Scientific American journal later that year. 


Tesla concluded that all of the phenomena which he had observed, implied the presence of "а medium of 
‘gaseous structure, that is, one consisting of independent carriers capable of free motion - besides the air, another 
medium is present’. This invisible medium is capable of carrying waves of energy through all substances, which 
‘suggests that, if physical, its basic structure is much smaller than the atoms which make up commonplace 
materials, allowing the stream of matter to pass freely through all solids. И appears that all of space is filled with 
this matter. 


Thomas Henry Moray demonstrated this energy flow passing through glass and lighting standard electric light 
bulbs. Harold Aspden performed an experiment known as the "Aspden Effect" which also indicates the presence 
of this medium. Harold made this discovery when running tests not related to this subject. He started an electric 
motor which had a rotor mass of 800 grams and recorded the fact that it took an energy input of 300 joules to 
bring it up to its running speed of 3,250 revolutions per minute when it was driving no load. 


The rotor having a mass of 800 grams and spinning at that speed, its kinetic energy together with that of the drive. 
motor is no more than 15 joules, contrasting with the excessive energy of 300 joules needed to get it rotating at 
that speed. If the motor is left running for five minutes or more, and then switched ой, it comes to rest after a few 
Seconds. But, the motor can then be started again (in the same or opposite direction) and brought up to speed 
with only 30 joules provided that the time lapse between stopping and restarting is no more than a minute or so. 
If there is а delay of several minutes, then an energy input of 300 joules is needed to get the rotor spinning again. 


This is not a transient heating phenomenon. At all times the bearing housings feel cool and any heating in the 
drive motor would imply an increase of resistance and a build-up of power to a higher steady state condition. The 
‘experimental evidence is that there is something unseen, which is put into motion by the machine rotor. That 
"something" has an effective mass density 20 times that of the rotor, but it is something that can move 
independently and take several minutes to decay, while the motor comes to rest in a few seconds. 


Two machines of different rotor size and composition reveal the phenomenon and tests indicate variations with 
time of day and compass orientation of the spin axis. One machine, the one incorporating weaker magnets, 
showed evidence of gaining strength magnetically during the tests which were repeated over a period of several 
days. 


This clearly shows that there is an unseen medium which interacts with everyday objects and actions, and 
confirms Tesla's discovery. Tesla continued to experiment and determined that a very short uni-directional pulse 
is necessary to generate the radiant energy wave. In other words, an alternating voltage does not create the 
effect, it has to be a DC pulse. The shorter the pulse time and the higher the voltage, the greater the energy 
wave. He found that using a capacitor and an arc discharge mechanism with a very powerful permanent magnet 
placed at right angles to the spark, improved the performance of his equipment by a major factor. 


‘Additional experiments showed that the effects were altered by adjusting the duration of the electrical pulse. In 
each instance, the power of the radiated energy appeared to be constant irrespective of the distance from his 
apparatus. The energy was in the form of individual longitudinal waves. Objects placed near the equipment 
became powerfully electrified, retaining their charge for many minutes after the equipment was switched off. 


Tesla was using a charging dynamo as a power source and he found that if he moved his magnetic discharger to 
опе side of the dynamo, the radiant wave was positive. If he moved the magnetic discharger towards the other 
side of the dynamo, the radiant wave became negative in sign. This was clearly a new electrical force which 
travelled as light-ike rays, showing them to be different in nature to the electromagnetic waves of Maxwell 


Investigating the effects of adjusting the duration of the pulses, Tesla found that a pulse train which had individual 
pulses with durations exceeding 100 microseconds, produced pain and mechanical pressures. At this duration, 
‘objects in the field visibly vibrated and were even pushed along by the field. Thin wires subjected to sudden 
bursts of the radiant field, exploded into vapour. When the pulse duration was reduced to 100 microseconds or 
below, the painful effect was no longer felt and the waves are harmless. 


With a pulse duration of 1 microsecond, strong physiological heat was felt. With even shorter pulse durations, 
spontaneous illuminations capable of filing rooms with white ight, were produced. Even shorter pulses produced 
соо! room penetrating breezes with an accompanying uplit in mood and awareness. These effects have been 
verified by Eric Dollard who has written about them in some detail 


їп 1890, Tesla discovered that if he placed a two-foot long single-turn deep copper helix coil near his magnetic 
disrupter, the thin-walled coil developed a sheath of white sparks with long silvery white streamers rising from the 
top of the coil. These discharges appeared to have much higher voltages than the generating circuit. This effect 
was greatly increased if the coil was placed inside the disrupter wire circle. The discharge seemed to hug the 
surface of the coil with a strange affinity, and rode up its surface to the open end. The shockwave flowed over the 
coil at right angles to the windings and produced very long discharges from the top of the coll. With the disrupter 
charge jumping one inch in its magnetic housing, the coil streamers were more than two feet in length. This effect 
was generated at the moment when the magnetic field quenched the spark and it was wholly unknown at that 
time. 


This train of very short uni-directional pulses causes a very strange field to expand outwards. This field 
resembles a stuttering electrostatic field but has a far more powerful effect than would be expected from an 
electrostatic charge. Tesla was unable to account for the enormous voltage multiplication of his apparatus using 
any of the electrical formula of his day. He therefore presumed that the effect was entirely due to radiant 
transformation rules which would have to be determined through experimental measurements. This he 
proceeded to do. 


Tesla had discovered a new induction law where radiant shockwaves actually auto-intensified when encountering 
segmented objects. The segmentation was the key to releasing the action. Radiant shockwaves encountered a 
helix and “flashed over" the outer skin, from end to end. This shockwave did not pass through the windings of the 
coil but treated the surface of the coil as a transmission path. Measurements showed that the voltage increase 
along the surface of the coil was exactly proportional to the length travelled along the coil, with the voltage 
increase reaching values of 10,000 volts per inch of col. The 10,000 volts which he was feeding to his 24 inch 
coll were being magnified to 240,000 volts at the end of his coil. This was unheard of for simple equipment like 
that. Tesla also discovered that the voltage increase was mathematically linked to the resistance of the coil 
winding, with higher resistance windings producing higher voltages. 
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Tesla then began to refer to his disrupter loop as his special "primary" and to the long helical coil as his special 
"secondary" but he never intended anyone to equate these terms to those referring to electromagnetic, 
transformers which operate in а completely different way. 


There was an attribute which baffled Tesla for a time. His measurements showed that there was no current 
flowing in the long copper ‘secondary’ coil. Voltage was rising with every inch of the coil, but there was no current 
flow in the coil itself. Tesla started to refer to his measured results as his "electrostatic induction laws”. He found 
that each coil had its own optimum pulse duration and that the circuit driving it needed to be ‘tuned’ to the coil by 
adjusting the length of the pulses to give the best performance. 


Tesla then noticed that the results given by his experiments paralleled the equations for dynamic gas movements, 
so he began wondering if the white flame discharges might not be a gaseous manifestation of electrostatic force. 
He found that when а metal point was connected to the upper terminal of the ‘secondary’ coil, the streamers were 
directed very much like water flowing through а pipe. When the stream was directed at distant metal plates, it 
produced electronic charges which could be measured as current at the receiving site but in transit, no current 
existed. The current only appeared when the stream was intercepted. Eric Dollard has stated that this 
intercepted current can reach several hundred or even thousands of amps. 


Tesla made another remarkable discovery. He connected a very heavy U-shaped copper bar directly across the 
primary of his disrupter, forming a dead short-circuit. He then connected several ordinary incandescent filament 
bulbs between the legs of the U-shaped Баг. When the equipment was powered up, the lamps lit with a brilliant 
cold white light. This is quite impossible with conventional electricity, and it shows clearly that what Tesla was 
dealing with was something new. This new energy is sometimes called "cold electricity” and Edwin Gray snr. 
demonstrated how different it is by lighting incandescent-lament. bulbs directly from his power tube, submerging 
them in water and putting his hand in the water. Cold electricity is generally considered to be harmless to 
humans. Ed Gray's power tube operates by generating radiant electricity waves by using a spark gap, and 
collecting the energy using three encasing copper cylinders surrounding the spark gap. The cylinders are drilled 
with many holes as that enhances the pick-up and the load is driven directly from the current in the cylinders, 
When lighting bulbs, Ed used an air-cored transformer made of just a few turns of very heavy wire. 1, personally 
am aware of two people who have independently reproduced Ed's power tube. 


Tesla viewed the streamers coming off his coils as being wasted energy so he tried to suppress them. He tried a 
conical coil but found that this accentuated the problem. He then tried placing a copper sphere at the top of his 
coil. This stopped the streamers but electrons were dislodged from the copper sphere, creating really dangerous 
Conditions. This implied that metals generate electron flows when struck by the coll streamers (as had been seen 
when the streamers had been aimed at remote metal plates and current was generated as a result). 


Tesla designed, built and used large globe lamps which required only a single external plate for receiving the 
radiant energy. No matter how far away these lamps were from the radiant source, they became brilliantly lit 
almost to the level of an arc lamp and far, far brighter than any of the conventional Edison filament lamps. By 
adjusting the voltage and the pulse duration of his apparatus, Tesla could also heat or cool a room. 


Tesla's experiments suggest that a method of extracting free-energy is to use a Tesla сой which has a metal spike 
instead of the more common metal sphere at the end of the ‘secondary’ col. И the Tesla сой is fed with 
sufficiently short uni-directional pulses and the ‘secondary’ coil pointed at a metal plate, then it should be possible 
to draw off serious levels of power from the metal plate, just as Tesla discovered. This has been confirmed by 
Don Smith who uses two metal plates separated by a layer of plastic dielectric, forming a capacitor. He states 
that a well designed Tesla сой is capable of producing currents as high as the voltages and he demonstrates а 
hand-held 28 watt Tesla Сой played on the first plate producing a substantial continuous spark discharge between 
the second plate and ground. | estimate that the spark produced would have to be thousands of volts at a 
significant current, which puts it in the kilowatt range, like most of Don's other devices. Video: 
hitpilsww.metacafe.comlwatch/2820531/don smith free energy! Don's patent is in Chapter 3 and his раї 
‘document here: hiip-IIvww.Iree-energy-info.com/Smith pdf in which he explains many of his high-power designs. 


‘Strong permanent 
magnet spark 
Snuffer 


Don also points out that the positioning of the primary coil relative to the secondary coil of a Tesla Coil determines 
the amount of current which can be provided. Contrary to most opinion, it is possible to have Tesla Coil current 
as high as the voltage. Don always stresses that you have the option of picking the electrical component (as 
‘conventional science has done) which leads to "heat death’ while the alternative option of selecting the magnetic 
‘component makes "the world your oyster". With a magnetic ripple imposed on the zero-point energy field, which 
Don prefers to call the ‘ambient background energy’, you can make as many electric conversions as you wish, 
without depleting the magnetic event in any way. In other words, you can draw off serious amounts of current 
from capacitor plates positioned at right angles to the magnetic flow, and every additional pair of plates gives you 
an additional source of major current without any need to increase the magnetic disturbance in any way. With his 
single metal plate, Tesla mentioned currents of a thousand amps being available. Please remember that a Tesla 
Coil produces seriously high voltages and is not a toy. Great care is needed around a Tesla Coll so, when itis 
running, keep well away from it 


Don also states that the collection and transfer of energy requires temporary storage which occurs as the 
capacitors and coils of a resonant circuit are cycled on and off. The frequency at which the capacitors and coils 
are pumped, determines the amount of electrical energy that moves onwards. The amount of Energy transferred 
relates directly to the density of lines of magnetic flux present. The Kinetic Energy formula is helpful in 
establishing the amount of energy present. This formula points to mass multiplied by the square of the velocity 
In the case of electrical energy, intensity of voltage and amperes multiplied by cycles per second, replace velocity. 
Note that the "acceleration" of the Voltage and the Amperage, increases in a non-linear fashion as the Law of 
Squares applies, with each unit of increase causing a squaring of the flux lines present. In resonant air-core coll 
energy transfer, the increase in flux lines present disturbs more electrons than previously and this results in 
greater output energy than input energy being present and available. 


Energy stored, multiplied by the cycles per second, is the energy being pumped by the system. Capacitors and 
inductors (coils) temporarily store electrons. 


5xCxV x Hz where: 


Capacitor formula: W 


Wis the energy in Joules (Joules = Volts x Amps x seconds) 
C is the capacitance in Farads 

Vis the voltage 

Hz is the cycles per second 


Inductor formula: W = 0.5 x L x A? x Hz where: 


Wis the energy in Joules 
Lis the inductance in Henrys 

Ais the current in amps. 

Hz is the frequency in cycles per second 


Both one Henry and one Farad equal one volt. The higher the frequency, including the squaring of the flux lines, 
causes a large increase in the amount of energy being produced. This, combined with the use of a resonant 
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energy induction system (all electrons moving in the same direction at the same time), make the move into 
COP>1 practical 


The damping process of conventional electrical power generation, has all of the available electrons bouncing 
randomly, mostly canceling out each other, and so the useful energy available is only a very small percentage of 
the energy which is present. In a resonant induction system, a very high percentage of the energy present is 
useful. When resonating, (ohms-impedance-Z) becomes zero and all of the energy present becomes available, 
undegraded. Ohms is load or wasted energy and amperes is the rate of that wasting. 


Now, apply this information to an air-core сой resonant transformer energy system. L-1 and L-2 coils are now 
present. L-1 has fewer turns and is several times the diameter of L-2. Input from a 12-volt 'geice!" high-voltage 
laser module, produces 8,000 volts with low (wasted energy) amperage into 4 turns of coil 1-1. Each turn of L-1 
then acquires 2,000 volts of resonant potential. Each turn of L-2 is then exposed to an electric flux of 2,000 volts. 
Each turn at the bottom end of L-2 acquires 2,000 volts. The flux lines are squared and are additive as the 
voltage and amperage progress towards the top end of L-2's many ште. 


A huge number of flux lines which were not previously present, occur at the top end of L-2. These flux lines excite 
the electrons nearby in i's earth and air and groundings. This high level of excitement above the ambient, causes 
a large number of electrons to become available, electrons which previously, were not part of the energy present. 
‘At this point, large amounts of excess energy is present. This COP>1 device produces energy at radio 
frequencies in the megahertz range and this allows it to be small in size and yet produce large amounts of energy. 
А megawatt sized unit will sit comfortably on a breakfast table. The energy is changed to direct current, and then, 
to the desired working frequency. 


The energy powering these devices is drawn from the surrounding energy field and is not conventional electricity 
and it does not flow through the wire of the ‘secondary’ coil, but instead, it runs along the outside of the coil and 
through space to strike the surface of the metal plate, where it generates conventional electric current. Thomas 
Henry Moray demonstrated that this energy flowing along the outside of the wire can pass through glass without 
being affected in any way. 


In his 1995 paper Don Smith presents the following diagram: 


Еоотолә- Volt 


Volts 


m 
L4 


Volts dominate if the L-1 сой is far right 
Volts and Amps are about equal if L-1 is central 


This end has greater Voltage This end has greater Amperage 
Distributive Capacitance at maximum, Distributive Intucatnce at Masimum 
Сараспапсе Сошоті мокаде Induction Hennys-Amperage 
Voltage has electrons spinning Amperage has electrons spinning 
tothe lent tothe right. 


Volts represent the more negative and Amperes the. 
less negative. Therefore, the electrical charge of more 
negative must seek the less negative to regain ambient. 


While Tesla's experiment used a metal plate, he patented (US 512,340) a сой type which he said is very effective 
in picking up this radiant energy. This "pancake" со! type goes by the rather impressive name of "bilar serial- 
connected col’, which, despite its impressive name is not dificult to wind using two separate strands of wire as 
shown here: 


Hat 'pancake' сой winding 
method patented by Nikola Tesla 


If a strong magnetic field is positioned across the spark gap as shown above, it sharpens the cutoff of the spark 
and enhances the uni-directional character of the pulse of current. It should be remembered that if a very short 
sharp pulse of uni-directional current such as is produced by a spark jumping across a spark gap as in the 
arrangement shown above, occurs in a conductor, then a strong wave of radiant energy radiates out in a plane at 
tight angles to the pulse of current. 


“This radiant energy wave is quite diferent from the elecromagnet field generated around the wire caring the 
pulse af curent. in tne Ted co arrangement shown above, it shoud be possible to gather addline! fe 
‘energy through one or more co-axial (like layers of an onion) cylindrical coils around the spark gap leads. These 
tals vill be Deter they are would as bila seal connected сой, which just means thatthe wire used to wind 
"hem в doubled over om s mid pot ректе Me сой is wound. The reason for hs arrangement is hat ine 
magnet eld component of the сй ls (nea) zero аз he curent Пола rough the wire is Towing in apposite 
directions in alterate tms, and so the magneti felis produced should cancel out 
И 
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Serial-connected bi-filar сой 
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Fold wire in half and wind around cylinder 


Tesla was granted US Patent 685, 957 "Apparatus for the Utilisation of Radiant Energy” іп which he shows 
various ways of handling the energy collected by the metal plate. It is likely that the pick-up techniques shown in. 
the patent of Hermann Plauston, which is in the Appendix, would also work very effectively with this collected 
energy. Old patents sometimes mention a "condenser" which is the original term for what is nowadays called a 
"capacitor. 


After careful consideration and many experiments, Tesla concluded that the radiant rays which he was utilising, 
radiated out so rapidly that electrons were unable to keep up with them. The rays were being carried via a 
medium consisting of extremely mobile, almost mass-less particles, very much smaller than electrons and which, 
because of their size and speed, could pass easily through most materials. In spite of their small size, their 
‘extreme speed caused them to have considerable momentum. A fact which is very difficult 10 come to terms with 
is that these rays seem to propagate outwards instantly, with no time delay at all, as if transmitted through matter. 
which is wholly incompressible. It is sometimes called "Radiant Energy” or "RE" for short and appears to have no 
net charge in conventional terms. This is a unique feature of the universe, with unique characteristics, which if 
utilised, provides a whole host of new applications and capabilities. 


5-57 


Tesla considered that this newly discovered field acted like a fluid. A hundred and fifteen years later, the cover 
story of the December 2005 edition of the 'Scientific American’ journal states that experimental models hint that 
‘space-time could be a Kind of fluid. It has taken a long time for modern science to start catching up with Tesla. In 
actual fact, it was Michael Faraday (1781 - 1867) who came up with the idea in the first place. 


The Alberto Molina-Martinez Generator. US patent application US 20020125774 of 6th March 2002, shows a 
selt-powered electrical generator. Like that used by Bob Boyce, this is a toroidal (ring-shaped) frame with several 
windings on it, as shown in the diagram below. Once it has been powered up with AC mains frequency voltage, it 
produces so much power that it can supply i's own input power requirement as well as powering other loads such 
as light bulbs. This patent application is shown in full in the Appendix. 


It is sald that the Toroid device built by Stephen Mark and shown in web videos, is a replication of this generator 
design, The forum at present at htip:/www.overunity.com/index phpltopic.2535.0.html is dedicated to replicating 
Stephen Mark's device and considerable progress has been made. This group is operating on the basis that 
instead of a metalic toroid core as shown here, that a Mabius-loop toroidal wire core is used. At this point in time, 
their efforts have not yet produced a circuit which exhibits a COP»1 performance 


You will notice that very many different devices, aimed at doing different things, all operate by generating very 
sharp DC pulses 


So, a wide range of different devices have the same background technique for making them work. Meyer used 
the pulsing for water-spliting in a hydroxy gas cell. Bedini uses the pulsing to charge batteries with cold 
electricity. Tesla used the pulsing to charge batteries, provide heating, cooling and lighting. Boyce uses pulsing 
to obtain electrolysis at 1,200% of Faraday's stated maximum rate of electrolysis. Gray used the pulsing to 
capture cold electricity to drive a powerful electric molor. Many different applications all based on using very 
short, very sharp, high-voltage pulses. 


Alfred Hubbard. In 1920 Allred Hubbard demonstrated his ‘Atmospheric Power Generator which was said to 
have an output power of some three times greater than the input power. It is dificult to determine the exact 
details of its construction, but the best information to hand suggests the following: 


It consisted of one tall central iron-cored ‘primary’ coil 15 inches high. The core was made from 16 iron rods and 
the winding made of 43 turns of cable. The cable had 7 cores each of 0.09" diameter, forming a bundle 0.204" in 
diameter inside the insulation which had an outside diameter of 0.34" which is American Wire Gauge Size 4 wire. 


Placed around the central сой were 8 ‘secondary’ coils wound on low-carbon steel fence pipe of 2" inner diameter 
and approximately 2.25" outer diameter (57 mm), 15 inches high. The windings were also 43 tums of AWG No 4 
wire and the coils were wired with the bottom of each coil connected to the top of the adjacent сой, Le. the 
secondary coils were wired in series. The secondary coils touch each other tangentially and they also touch the 
central primary winding tangentially, 


Plan View 


The generator was initially demonstrated powering an 18-foot boat with a 35 horsepower electric motor, around 
Portage Bay on Lake Union, Seattle at eight to ten knots, starting from the Seattle Yacht Club wharf. It appears 
that the wires should have been larger diameter as they started to overheat quite quickly. Dozens of people 
witnessed this demonstration and it was reported in the local Seattle press. Alfred is reported to have referred to 
the secondary windings as "electromagnets" each having both primary and secondary windings of copper wire. 
Details of the device are presented in Joseph Caters book "Awesome Force" which attempts to explain the theory 
of its operation. 


The circuit looks deceptively simple, with the DC input being converted to a rapid train of very short duration. 
pulses, stepped up in voltage and fed to the primary winding. The output is passed through a step-down 
transformer and was said to be 280 Amps at 125 Volts: 


The variable capacitors shown are used to tune the input and output circuits to their resonant frequencies. There 
appears to be similarities between this circuit and the circuitry used by Edwin Gray when he was using his power 
tube to drive mains light bulbs and other standard electrical equipment. Edwin used air-cored transformer 
windings of very heavy-duty wire, to drive the loads and while Alfred does have steel formers for the secondary 
coils, they are mainly air-core, unlike his primary сой. Edwin and Nikola Tesla were tapping the same source of 
power, and since Alfred Hubbard worked with Tesla for a short period, it seems likely that his transformer is based 
оп the same techniques that Tesla used so successfully. 


1 may well be that Alfred's circuitry was actually constructed more like Tesla's circuitry for his unique coils. It 
might have been like this: 


Motorised spark gan 


Alfred's association with Tesla raises some interesting points. Firstly, Tesla was aware that to generate Radiant 
Energy waves of the type that Edwin Gray trapped so successfully, ideally, uni-directional pulses of very short 
duration (1 milisecond or less) were needed. The best way to generate these is using a spark, so it is distinctly 
possible that Alfred's oscillator contained a spark generator. Secondly, Tesla was aware that a serialy-connected 
bi-flar wound collis a very effective device for collecting Radiant Energy. Might it be possible that the information 
оп how the secondary coils were wound and connected is not quite correct, and that while the coils were 
connected in seres, they were biflar-wound? 


In fact, it seems much more likely that there were separate inner bi-flar windings connected in series while the 
outer bi-filar windings were also connected in series, especially since, it was reported that the device had four 
wires coming out of it. This strongly suggests that the bifilar series-connected ‘secondary’ windings were 
connected internally to form the final circuit and that the four wires were one pair for the primary winding and one 
pair for the serially-connected pickup set of sixteen windings: 


The device was examined and tested fully by Father William Smith, professor of physics at Seattle College. He 
was quoted as saying "I unhesitatingly say that Hubbard's invention is destined to take the place of existing power 
generators". While this indicates that Professor Smith's examination and tests showed that the device worked 
extremely well, he clearly was not aware of the marketplace opposition to any commercial form of free-energy 
device. 


It has been suggested that the core of the device was packed with radio-active material (probably radium) and 
that an outer steel cylinder was placed around the device to absorb excess radiation. If that was so, the amount 
of material would have been very minor, and used only to ionise the air around the coils to improve the energy 
pick up. Any radio-active material used would have been similar to the ‘luminous’ paint which used to be applied 
to the hands of alarm clocks, and consequently, fairly harmless, 


What appears to be an implementation of the Hubbard coil system, or perhaps a very closely related device is 
Joseph H. Cater's self-sustaining electrical generator. As usual, information on it is limited and not particularly 
clear, so the following is just my attempt to piece together some information from different sources. Much of this 
information comes from a document which has Geoff Egel's name on it and although it seems likely that Geoff is 
‘quoting some other source, my thanks goes to him for sharing what we have here. The diagrams give the names 
of various minor websites none of which exist any longer and so these have been removed as they have no useful. 
purpose any longer. Here is an original diagram from this information: 


CON 


SS 


Input сой connected in series all iis be ‘Thin walled plastic tubes 
‘wound in identical manner such hat curent fille soft iron rods 
travels in the same direction clockwise or 

counter clockwise 


(Cross Section of Self Sustaining electric generator 


As it seems to me that there are many conflicting details in this information, I am presenting it here in pretty much 
the same form in which it reached me: 


Mr. Cater claims that a group in California built this device which, it is claimed, performed very well, but he does 
not claim that he has personally seen or tested such a device. This design is published for researchers and 
‘experimenters in order that a working prototype may be developed. Мг. Cater says "I would be willing to give big 
odds that if my instructions are carried out to the letter, then sensational results will be obtained. 1t should easily 
‘outperform any other generator that has ever been built including the Moray and the Hubbard devices. It could 
easily be mass-produced. 


Some years ago | got word from someone in Germany who built а similar configuration (a very poor replica of this 
fone, where the output coil consisted of only windings оп a solid iron bar which in turn was surrounded by smaller 
coils on smaller bars which constituted the input. Even this was quite successful as the output was three times 
the input. I do not know what happened to the builder but such a crude device as this could give the word free 
energy. The output of a small unit could be used as the input for a larger one and so on." 


Please bear in mind that these plans are not meant to be explicit in every fine detail, but are provided as the best 
quide that the author can make with the available data. Therefore you will need to use some of your own 
ingenuity and design skills in the construction of this rather unusual coil configuration. 


The Primary Coil Input-driver: Suggestions for the Bench-test Prototype 

| would suggest the construction of an input power supply which can vary Frequency, Voltage and Current. A 
frequency range of 50 Hz to 1,000 Hz would be a good starting point. The higher the frequency of the input 
current (the amperage and voltage being held constant) the greater the induced output E.M.F. as it is directly 
proportional to the frequency (the rate of change of the magnetic flux). A frequency of 50 or 60 Hz would be more 
convenient to experiment with as these frequencies are standard power mains frequencies, however a frequency 
01360 Hz or higher is recommended. 


Mr. Cater suggests that for experimental purposes in determining the input needed to get the desired output, that 
rectified 12 volt AC is used. Sinusoidal waves should be used and not square waves. Because of its tremendous 
potential, care should be taken to limit the amount of input current. One should start with a low frequency (50 or 
60 Hz) and low amperage, then gradually increasing the current until the desired input / output is obtained. 
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Such caution was not followed with a previous model built by a group in California and it resulted in the 
disintegration of the output сой. The iron sheets in this model were not plated and did not have the caps fitted. 
Nevertheless, it was still an effective orgone accumulator. The gold plating of the iron sheets and the addition of 
the CAPS enables it to operate with a much lower input current and lower frequency. 


The Primary Coils 
IL ihe outer body of your secondary coil is eight inches in diameter, then you wont fit the recommended seventeen 
primary coils around йз perimeter. If your primary coils are one and a half inches in diameter then these wil fit 
nicely around the perimeter of an 8-inch diameter secondary coil. However, it is preferable to have larger primary 
calls as mentioned in Mr Caler's opening comments, so it may be advisable to stick to the recommended 2-inch 
diameter size or the primary coils, but settle for one less and use only 16 primary coils. 


Experimentation will decide which is the best way to go. For the purposes of this article 1 will refer to 2-inch 
diameter coils, 


‘Cut medium gauge soft iron rods (oxy-welding rods vill do) to 13-inch lengths. Be sure to de-burr the cut rods so 
that a compact fitis achieved. 


Next, wind each сой separately with one terminal at each end (no gap 'G' is required for the primary coils). Then 
the primary coils are physically mounted around the large secondary coil - refer to Diagram 1. 
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The primary coils are then interconnected with suitable leads of the same gauge as the coil wire to form a series 
coil configuration. Refer to Diagram 2. 
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All coils must be wound in an identical manner so that the current in each one travels in a clockwise or counter 
‘clockwise direction. It is essential that the current flaws in the same direction. 


‘The Secondary Coil: Construction Notes 


The secondary coil consists of a number of concentric cylinders and coils of three varying types repeated in а 
special sequence as detailed here, 


1. You begin with the soft iron core in the same way as the primary iron cores were constructed. Use two inch 
diameter (2° OD) thin-walled PVC tubing cut to thirteen inches (13) in length, and packed with soft iron rods 
(oxyacetylene welding rods will do). 


2. Around the central PVC tubing wrap the gold-plated iron sheeting so that the gold is facing outwards. The iron 
sheeting needs to be in the range 0.010" to 0.015" in thickness. The iron sheeting should be as thin as 
possible as you want to get the most powerful fluctuating magnetic field possible, induced as close to the wire 
аз can be physically and electrically achieved 


This is the reason for the ой-воаке iron powder. The purpose of the ой is, of course, to make the iron powder 
physically manageable. The thinner the iron sheeting the more completely magnetised it will be. The gold 
plating is only the frosting on the cake so to speak. It certainly does not need to be very thick and no, you don't 
have to pay thousands of dollars for gold plating. А simple chemical process is used. Ask your local electro- 
plater for a lead in the right direction, As to the suppliers of the iron sheeting, you certainly wont find it down at 
your local hardware store as it is a rather a specialised item, Try transformer manufacturers or electric motor 
and generator suppliers, 


You will need eight (8) concentric iron cylinders. Each one will be thirteen inches (13") wide with varying 
lengths depending on the circumference of each concentric layer. Allow a quarter inch over the circumference 
length to give a small overlap. You will need to devise a method for keeping the iron sheeting in position ready 
for the next stage of construction. Several spots of super glue should do the job nicely. 


з. Now that you have wrapped your first iron layer around the central PVC tube containing the soft iron core, you. 
are now ready to wind your first secondary coll. Use a heavy gauge enamel coated wire somewhere near the 
gauge of house wiring. If this is not available, then insulated single core wire will do. As with all the coils that 
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are to be wound, whether primary or secondary, only one layer of wire is wound. When you are winding the 
secondary cail leave a small space between each turn. Refer to Diagram 3, 


typical cross section Spaces hetween edges of wire filled in 
of input and ошрд with iron powder can be soaked with oil 
coil so it will stay in play and then cab be 


secured with duct tape 


ion Output or 
sheet iron sheet Input wire 
not used on Input coils 


The gap 'G' reduces the inertia of flowing electrons as well as providing roam for the oil-soaked iron powder which 
is to be packed between each winding. Perhaps 1 mm to 1.5 mm would be a sufficient gap between adjacent 
tums of the winding. However, before packing each coil with the iron powder, it would be advisable to lacquer the 
coil winding to seal it in position on the iron sheeting, This also provides extra insulative protection, The purpose 
of the non-metallic concentric spacers within the secondary coil serves two purposes: 


а, To minimise the cancellation effects. 
b. To produce an Orgone accumulator effect, 


The material used could be heavy-duty PVC tubing with quarter-inch thick walls or quarter-inch thick sheeting, 
possibly heat treated, wrapped around the coils. You may be lucky for опе or two of the concentric rings required, 
and have a piece of PVC tubing which is just the right diameter. For the remaining diameters you could reduce 
the circumference of a larger piece of tubing, thus converting it to the desired diameter. Be sure that the butt joint 
is perfect or that any gaps in the join are filed in with a suitable plastic filer. Some innovation and ingenuity may 
be required for this part of the construction. The general strategy for building this multi-layered secondary coll is to 
build it by winding each coil on separate concentric cylinders consisting of the gold-plated iron sheeting wrapped 
around the non-metallic spacer. The inner diameter of one cylinder will be the outer diameter of another. They 
аге then joined together one inside the other. Fly wires are then used to interconnect the ends of each сой. For 
intial experiments this may be done in several ways, two of which are recommended by Mr. Cater: 


1. Each concentric coil may be connected in series so that the current will flow in the same direction, either 
clockwise or counter clack wise as if itis one continuous сой. 

2. Each adjacent pair of coils is wired so that the current flows in the opposite direction to the adjacent pair of 
coils. In other words, the first two adjacent coils are connected in the clockwise direction, and then the next 
pair of adjacent coils is connected counter clock wise, The third pair will be clockwise and the fourth pair 
counter clockwise. Changing the wiring configuration can be achieved quite simply by rearranging the external 
fly leads which are used to interconnect each of the secondary coils. 
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The leads should take the shortest path around the outer face of the secondary coil and of course they should be 
of the same gauge as the actual coil winding itself. Refer to Diagram 4 


The Side Caps 
Now that you have completed the secondary coil and wound the primary coils, the next step is to cut the caps to 
their correct size so that their diameter will be big enough to cover in the entire primary and secondary coll 
assembly. Refer to Diagram 1 above where the required dimension is marked as "Dia. C' 


1. Cut eight pieces of quarter-inch thick plastic sheeting to the diameter "Dia. C" dimension, 4 per cap, во 8 in. 
total. 

2. Cut eight pieces of gold-plated iron sheeting in the same manner. 

3. Glue together the plastic and iron sheeting as illustrated in the expanded drawing Diagram 6. 


Devise а method to attach the caps to the sides of the unit and a means of positioning the outer primary coils so 
that they are all held in their correct positions. Bear in mind that powerful magnetic forces will be present and that 
the unit itself will be quite heavy, so a strong form construction is needed. One suggestion is to use dowels to hold 
the caps in position and use suitably shaped plastic spacers to position and hold the primary coils in place. Once 
the caps have been fitted, the generator becomes a highly potent orgone accumulator. 
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Gold-plated iron is many, many times more effective than any other metalic material. The accumulator effect 
greatly increases the effectiveness of the generator. 


Testing 
Now that you have actually completed all the construction work, you now need a suitable input driver unit which 
should have been thoroughly tested and ready for diving the unit. Let's be optimistic and hook up a good size 
load for the secondary, a couple of radiator bars (electic heaters) should do to begin with, Across the output 
terminals you can connect ай the usual test gear. 


‘Summary 
‘The construction of the secondary coils may be carried out by completing the following steps: 


1. Filla thin-walled PVC tube of 2-inch diameter and 13-inches long, with soft iron rods. 

2. Wrap the PVC tubing with the iron sheeting cut to 13” size with а 1/4" overlap along the tube, flush with the 
ends. Ensure that the gold side is facing outwards. 

з. Wind the single-layer heavy-gauge coil with a suitable spacing between each turn of the winding and attach 
suitable terminals at each end of the wire, 

4. Coat the coll winding with lacquer, sealing it in position. 

5. Pack between each tum of the coil windings with ollimpregnated iron powder. 

в. Wrap the сой and iron powder with ducting tape. 

7. Fit the quarter-inch thick non-conductive spacer as described above. 

8. Repeat step 2 to sten 7, eight times and finish off by fiting an outer casing of the quarerinch wick non- 
conducting material 


This Article first saw the light of day several years ago and it is believed, was first published in the Australian 
Free-Energy Newsletter called "Tuning In 


Another source comments on the Cater device as follows: 


А self-sustaining electric generator was demonstrated at Seattle, Washington in 1919 by an inventor named 

Hubbard. His invention was supposedly 14 inches long and 11 inches in diameter. It powered а 35 horsepower 

electric motor which pushed a boat continuously around the bay for several hours. This demonstration was 
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witnessed by thousands. During the time of his demonstrations, Hubbard made a sketch of one of his smaller 
generators used to power ordinary electrical appliances shown in Fig. 28: 


Input Temats up minds 


Fig.28 


It was approximately six inches long and about five inches in diameter. It consisted of eight coils in series, wound 
‘on iron cores which in turn surrounded a slightly larger central coil. The central coil was wound on a hollow tube. 
which contained many small rods of soft iron. Four terminals extended from the unit, two connecting to the outer 
coils which received the input current, while the other two came from the central coil 


It is highly significant that both wires used in the generator appeared to be of heavy gauge like those used in 
power lines with the same kind of insulation. Each сой had only one layer of this wire which means that only a 
moderate number of turns were used in the entire generator. It is known that the generator produced a fluctuating 
current of an undisclosed frequency and had no moving parts. 


‘The basic principle on which the generator operated is apparent. A small current passed through а coil with а 
moderate number of turns per unit length will magnetise an iron core to a surprising degree. This principle is 
utilised to great advantage in electromagnets. What apparently hasn't been realised is that during the brief 
interval in which the current builds up after it is turned on, an induced EMF (voltage) is produced in the coil by the 
changing magnetic flux, which is in the same direction as the current. This induced EMF is the result of the 
magnetic field produced by the magnetisation of the iron core. f this induced EMF were in the opposite direction 
to the current, then a sizeable current could never be produced in the coil as the EMF opposing the current would 
‘automatically cancel it before it could increase. 
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Fig. 29 


Fig. 29 shows a graph of the magnetisation of an iron core plotted against ampere turns per unit length. The term 

'ampere turns" is the number of turns of the coil per unit length multiplied by the number of amps of current 
flowing through the coil. For example, a current of 1 amp flowing through a coil of 100 turns will produce the 
same effect as 2 amps flowing through a coil of the same length which has only 50 turns, 


There is a section on the curve where a slight increase in ampere turns wil produce a tremendous in 
magnetisation of the iron core. The cause of this phenomenon should be analysed. It seems strange that just a 
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ew ampere-tums can produce extensive and significant magnetisation of the iron core. Yet, the observable 
magnetic field produced Бу the current without the magnetic core is tiny by comparison. A similar field produced 
by a permanent magnet, would be unable to induce a noticeable magnetisation of the iron. This is something 
which conventional science has found convenient to ignore. 


If an alternating current is passed through an electromagnet and the ampere-turns exceed a critical point, a chain 
reaction takes place in the coil, producing a tremendous increase of current in the coil. This is responsible for 
transformers which occasionally bum out during current surges. In some cases the sudden increase in current is 
sufficient to push the ampere-turns value into this critical range. The chain reaction results from an increase in 
the magnetisation of the iron which produces an increase in the current, which then produces an additional large 
increase in magnetisation, and so on until the iron reaches its maximum degree of magnetisation. 


This process occurs during the first half of the AC cycle. The EMF is flowing in the direction opposite to that of the 
current alter it reaches its maximum value and the second part of the cycle begins. This EMF, which is the same 
magnitude as that which brought the current to its maximum value during the first part of the cycle, now acts as а 
brake and stops the current. The applied alternating EMF then starts the current in the opposite direction and the 
identical process occurs again with the current flowing in the opposite direction. 


Normal working transformers have ampere-turns which are well below this critical paint. The additional EMF 
induced in the coils by the magnetisation of the iron offsets the natural inductive impedance of the colls. This is 
why transformers have such a high degree of efficiency. If any material other than iron or special steel were used 
for the core, the efficiency would drop significantly 


А normal square-wave pulsed current cannot be used in such a device due to the very short time of the rise and 
fall of the applied voltage, so a sine wave power supply is needed to produce this effect. Since the induced EMF 
in a coil is directly proportional to the rate of change of magnetic flux, it follows that the higher the frequency of this 
sine wave supply, the better. 


There is possibly another factor which could contribute to the success of the Hubbard device. At that time, the 
only insulated wire available had thick and heavy insulation. This means that adjacent turns of wire in the coil 
were separated by a distance equal to twice the thickness of the insulation. Consequently, the gap resulted in a 
cancellation of magnetic effects produced by electrons flowing in the wire. Since inertia is dependent on the 
ability to generate a magnetic field, the inertial properties of the electrons would be almost nullified. 


There is an optimum distance between the wires which would produce the maximum effect. It seems likely that 
the thick insulation on Hubbard's wire produced this optimum distance. Most of the resultant magnetic field was 
that which encircled both wires and that would be the weaker part of the field. This means that a relatively low 
ЕМЕ could accelerate a larger number of electrons to a high velocity during a very short period of time. As the 
electrons leave the сой, inertia returns. This would result in a backup of a high concentration of electrons in the 
coil. Since electrostatic repulsion is not affected, electrons would be ejected from the coil at a high velocity 
despite their increased inertia. This would produce an output of both high voltage and high amperage. 


Floyd Sweet's VTA. Another device in this category of pulsed devices which tap extemal energy was produced 
by Floyd (‘Sparky’) Sweet. The device was called "Vacuum Triode Amplifier” or "VTA" by Tom Bearden. There is 
very little practical information available on this device, though there is a video of it in operation on the web, with 
ап input power of just 0.31 milliwatt and a continuous power output of more than 500 watts (112 volts AC at 60 
Hz) which is a COP of more than 1,612,000 which is spectacularly impressive. 


The device was capable of producing more than 1 KW of output power at 120 Volts, 60 Hz and can be connected 
зо аз to be sell-powered. The output is energy which resembles electricity in that it powers motors, lamps, etc. 


but as the power increases through any load there is a temperature drop instead of the expected temperature 
rise, which is why it is called "cold" electricity. 


When it became known that he had produced the device he became the target of serious threats, some of which 
were delivered face-to-face in broad daylight. It is quite possible that the concern was due to the device tapping 
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zero-point energy, which when done at high currents opens a whole new can of worms. One of the observed 
‘characteristics of the device was that when the current was increased, the measured weight of the apparatus 
reduced by about a pound. While this is hardly new, it suggests that spacetime was being warped. The German 
scientists at the end of WWII had been experimenting with this (and killing off the unfortunate people who were 
used to test the system) - if you have considerable perseverance, you can read up on this in Nick Cooks 
inexpensive book "The Hunt for Zero-Point" ISBN 0099414988. 


Floyd found that the weight of his device reduced in proportion to the amount of energy being produced. But he 
found that if the load was increased enough, a point was suddenly reached where a loud sound like a whirlwind 
ма produced, although there was no movement of the air. The sound was heard by his wife Rose who was in 
another room of their apartment and by others outside the apartment Floyd did not increase the load further 
(which is just as well as he would probably have received a fatal dose of radiation if he had) and did not repeat the 
est. In my opinion, this is a potentially dangerous device. It should be noted that a highly lethal 20,000 Volts is 
used to ‘condition’ the magnets and the principles of operation are not understood at this time. Also, there is 
insufficient information to hand to provide realistic advice on practical construction details. 


Оп one occasion, Floyd accidentally short-circuited the output wires. There was a bright flash and the wires 
became covered with frost. It was noted that when the output load was over 1 kW, the magnets and coils 
powering the device became colder, reaching a temperature of 20 degrees Fahrenheit below room temperature. 
‘On one occasion, Floyd received a shock from the apparatus with the current flowing between the thumb and the 
‘small finger of one hand. The result was an injury akin to frostbite, causing him considerable pain for at least two 
weeks. 


Observed characteristics of the device include: 


The output voltage does not change when the output power is increased from 100W to 1 KW. 
The device needs a continuous load of at least 25W. 

The output falls in the early hours of the morning but recovers later on without any intervention. 

A local earthquake can stop the device operating. 

The device can be started in self-powered mode by briefly applying 9 Volts to the drive coils. 

The device can be stopped by momentary interruption of the power to the power coils. 

Conventional instruments operate normally up to an output of 1 KW but stop working above that output level, 
with their readings showing zero or some other spurious reading 


It appears that Floyd's device was comprised of one or two large ferrite permanent magnets (grade 8, size 150 
mm x 100 mm x 25 mm) with coils wound in three planes mutually at right angles to each other (Le. in the x, y and 
2 axes). The magnetisation of the ferrite magnets is modified by suddenly applying 20,000 Volts from a bank of 
‘capacitors (510 Joules) or more to plates on each side of it while simultaneously driving a 1 Amp 60 Hz (or 50 Hz) 
alternating current through the energising coil. The alternating current should be at the frequency required for the 
‘output. The voltage pulse to the plates should be applied at the instant when the ‘A’ coil voltage reaches a peak 
This needs to be initiated electronically. 


It is said that the powering of the plates causes the magnetic material to resonate for a period of about fifteen 
minutes, and that the applied voltage in the energising coil modifies the positioning of the newly formed poles of 
the magnet so that it will in future, resonate at that frequency and voltage. It is important that the voltage applied 
to the energising coil in this ‘conditioning’ process be a perfect sinewave. Shock, or outside influence can destroy 
the ‘conditioning’ but it can be reinstated by repeating the conditioning process. It should be noted that the 
conditioning process may not be successful at the first attempt but repeating the process on the same magnet is 
usually successful. Once conditioning is completed, the capacitors are no longer needed. The device then only 
needs a few millwatts of 60 Hz applied to the input coil to give up to 1.5 kW at 60 Hz at the output coll. The 
‘output coil can then supply the input coll indefinitely 


‘The conditioning process modifies the magnetisation of the ferrite slab. Before the process the North pole is on 
‘one face of the magnet and the South pole on the opposite face. After conditioning, the South pole does not stop. 
at the mid point but extends to the outer edges of the North pole face, extending inwards from the edge by about 6 
mm. Also, there is a magnetic ‘bubble’ created in the middle of the North pole face and the position of this 
"bubble" moves when another magnet is brought near it. 


‘The conditioned slab has three coil windings: 


1. The ‘A’ сой is wound first around the outer perimeter, each turn being 150 + 100 + 150 + 100 = 500 mm long 
(plus a small amount caused by the thickness of the coil former material). It has about 600 turns of 28 AWG (0.3 
mm) wire. 


2. The 'B' coll is wound across the 100 mm faces, so one turn is about 100 + 25 + 100 + 25 = 250 mm (plus а 
small amount for the former thickness and clearing coil "A. It has between 200 and 500 turns of 20 AWG (1 mm) 


3. The 'C' coil is wound along the 150 mm face, sa one turn is 150 + 25 + 150 + 25 = 350 mm (plus the former 
thickness, plus clearance for coll ‘A’ and сой 'B). It has between 200 and 500 tums of 20 AWG (1 mm) wire and 
should match the resistance of coil 'B' as closely as possible. 


Coil ‘A’ is the input сой. Coil 'B' is the output сой. Coil 
gravitational effects. 
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At time of writing, information and photographs of the original device can be found on the website: 

http://www intalek, com/index/Projects/Research/Construction%200/%20the%20Floyd®%420Sweet'se20VTA%20k 
9420Michael%20Watson.him where a paper by Michael Watson gives much practical information. For example, 
he states that an experimental set up which he made, had: 

The "A' coll with a resistance of 70 ohms and an inductance of 63 mH, 

The 'B' coll, wound with 23 AWG wire with a resistance of 4.95 ohms and an inductance of 1.735 mH, and 

The 'C' сой, also wound with 23 AWG wire, with a resistance of 5.05 ohms and an inductance of 1.78 mH. 


‘The Collapsing Field Technology. 
AL the website hitp:/community-2.webtv.nevhotmail.com/prime137/ConvertingottShelf/ the following, very 
interesting presentation is made: 


CFT- (Collapsing Field Technology) - Updated 2008 


In electrical systems, the term "back emf" actually refers to the equal and opposite force field accompanying the 
"forward emf", in any "symmetrical electrical system. In magnetic systems, the corresponding term is “forward 
and back magnetic motive force", rather than "forward and back electric motive force". 


All rotating motors actually turn themselves from the broken symmetry which is created inside them. The present 
day engineers have been taught that they must pay to put extra energy into the system, just to break its 
symmetry. That of course is totally false. Otherwise, a rotating electron (with its continual spin) would not spin. 


їп а normal motor, we are taught to put in a coil (say, there in the back mmf region) and then we pay to put in а 
sudden surge of electromagnetic energy into that coll, so that it momentarily overrides (cancels) the back mmf 
force. In short, we momentarily make the system asymmetrical, so that its net back mmf is less than its forward 
mmt, 


‘That means that now the motor retains at least some of its excess acceleration and excess angular momentum 
added to the flywheel and shaft їп its previous acceleration (forward mmf) zone, but we are "paying" (the electric 
power grid) to have this occur. 


Anyway, once that broken symmetry between forward and back mmfs is there, with the back mmf deliberately 
reduced so that it is less than the forward mmf, the motor will self-rotate because of its own system asymmetry. 


For more than one hundred years this effect has been viewed as a problem to be designed out of electrical 
systems, pethaps because of greed. No one had seriously considered it as a source of abundant free energy. 
Everyone knew it was there, but no one recognised it's potential. 


Standard electrical generator systems can be modified inexpensively to the Over-Unity / Asymmetrical design 
‘concept by the addition of a second set of commutator brushes and/or the addition of a second slip ring assembly. 
Present day electrical generators can be converted to Over-Unity output, as asymmetrical rotation can be 
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achieved in just a few hours of adaptation work. 


The additional commutator and slip ring collect, or scavenge, the collapsing electromagnetic fields (C.E.M.F.) of 
both the armatures and field coils of standard electrical generator sets. Present day electrical generator design 
throws away the tremendous amount of electrical energy stored in these collapsing fields. You pay for it, so why 
not get the benefit from it? 


Everyone who makes use of electrical circuits has always considered the collapsing field effect to be a nuisance 
because, when using a mechanical relay coil in an electronic circuit, it would cause a current to be pumped back 
into the circuit, creating havoc. One solution to the problem of C.E.M.F. was to install a diode across the coil 
leads so that when the power was removed, the C.E.M.F. caused a current flow which passed through the diode 
and which was dissipated as heat in the coil itself, rather than in the circuit. 


So, to effect this modification, on the armature / exciter element just install a second set of brushes or slip rings, 
the exact amount behind the driver units which is needed to collect the C.E.M.F. of the armature field collapse, 
and take it out of the system to be used as an additional generated electrical supply. 


The additional new C.E.M.F. outputs can easily be phased to the original output system load wiring. These 
modifications more than double the generators output power for just a small modification cost / time, and no 
increase in operating costs, 


This general design modification allows almost any currently manufactured electrical generator to be an over-unity 
design, and with some additional external modifications a self- powered over-unity configuration can be obtained 
‘on most commercial electric generators by any competent electrical engineer. Why pay for fuel / power that you 
have available in your generator system already? 


‘Again, just collect the СЕМЕ. of the armature and field coils collapses for far-over unity operation of these 
devices, and with external circuit additions, stand-alone, fueHess electrical power is available to everyone, in the 
orm of an off-the-shelf, self-sustaining, asymmetrical, electrical generator. 


The same modifications can be made in most manufactured motors as they can easily be converted into 
generators. Just scavenge the collapses of the armature and field coil, control it with an extemal circuit, and you. 
have a stand-alone over-unity electrical generator. 


There is a stationary “motionless electromagnetic generator" design, based on the Alexander patent that has 
been built experimentally. No far out zero-point vacuum explanations are needed to explain its operation. The 
best form of any such generator would have no moving paris. Looking at any common transformer, and 
considering how it works, supplies the answer. In any kind of transformer, electricity is transferred between the 
two coils by the magnetic field. When a coil is initially powered up or switched off, that сой creates а magnetic. 
field which causes a rush of electricity, usually called a voltage spike’. In conventional electronics, this voltage 
spike is suppressed to protect the other circuit components from damage. In collapsing field technology (CFT), 
that voltage spike is harnessed, rather than being suppressed. 


If 1 take а DC signal generator power supply, and connect it to the primary of the transformer, I can make a 
generator of sorts. ГЇ tum on the DC signal in the primary coil windings for just an instant, and then turn it off. In. 
the secondary there is a flux linkage which mirrors the primary signal and this is some 90% of the input power. 
But we can recover this field collapse in the secondary’ and gain an additional 90% of the input power. Thus, any 
transformer secondary can produce a total output power which is about 180% of the input power in this mode, 
with a DC input signal which is a gradually applied quarter-sine or saw tooth wave shape. 


But wait, we are throwing recoverable power away when the primary coil winding's field collapses. By applying 
the DC power input signal and then, when the input power is cut off, switch the primary winding's field collapse to 
the output also, the primary field collapse contributes at least another 90% to the output, for a grand total output 
power of about 270% of the input power, with this design. 


The DC power signal must only power the primary winding up and then let disconnect at the peak voltage. This 
allows the primary winding to be switched to the output to recover the power in its field collapse, which is in 
‘synchronisation with the field collapse in the secondary winding. 


Simple electronic switching can accomplish all of these functions, at litle power usage and low cost. Therefore, 
the gain of a transformer over-unity generator would probably be about 250% output power to input power, and no 
mechanical movement is needed. Many old motors and generators could be adapted to this transformer design, 
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The armature must be held so that itis permanently stationary and the air gap between armature and field coils. 
filed with iron filings. The air gap iron filings, ar iron powder filing is to make the best use of the primary's 
(armature) full magnetic flux power. This produces the best transformer action and the highest power gain 
possible with this conversion design. 


Cooling, through holes, can be left in the air gap if necessary in these units. The extemal switching electronic 
circuitry is the same as for the standard transformer design, described above. All we have done is to turn the 
motor / generator into a reasonable transformer. 


What is happening in this design is that for one "up" drive voltage pulse (power signal) in the primary coil, we get 
the "up" (field build) in the secondary сой and the "downs" (field collapses) of both the secondary and primary 
cols, as output power. Think of the primary coils as coupled "springs" and it wil all be clear. 


This transformer / generator design has been the nature of electromagnetic coils ай the time - we just never saw 
it. If the unit is actuated 60 times a second, allowing for the counter-electromolive force field collapses, it makes а 
standard household 60 Hz electrical power generator. 


This design concept is the natural last step after recovery of secondary collapses was introduced in generator 
designs. The same gain principle and results could then be achieved in capacitor systems. The charge (up) 
cycle from the secondary plate and the two discharge cycles fram both the secondary and primary plates would 
be the output power. The basic external switching electronics is generally the same as in the transformer 
designs, 


These designs are in the basic nature of energy storage / transfer elements - one input power pulse produces one 
input transfer plus two storage collapses or discharges as output power, which is a gain of about 300%. 


Rosemary Ainslie. Rosemary Ainslie has produced a pulsed heater system which has been measured at а 
performance of COP = 17. This is а recent design and as far as | am aware, has not yet been replicated by other 
people. Panacea-bocaf.org are working with Rosemary's original developers to produce an independent 
implementation of the heater. At this point in time, the heater has been built to a prototype testing scale for 
laboratory examination and measurement and not been produced in the kilowatt range, which, hopefully, will 
соте at a later date. 


Panacea have produced a 250-page document describing the research, the testing, the theory, etc. and that can 
be downloaded free using this link: 
Һарамы panaceauniversity.org/Rosemary920Ainslie%20COP17%20Heater%20Technology pdf 


‘As that document contains the details which scientists need to see for serious testing and development, it may be 
a litle technical for some people, so Panacea have produced a simplified version aimed at the average home- 
build investigator and that can be downloaded free using this link 

hitp:/wamw.panaceauniversity.org/Ainslie heater circuit by Patrick Kelly 


In very broad outline, the citcuit produces the same very short, very sharp voltage pulses that are the basis for so 
many "free-energy" devices. The circuit used looks very simple but in spite of that, the way that it operates is not 
at ай simple. The circuit is shown below and to а quick glance, it looks like a standard 555 timer chip circuit, used 
in many existing applications. However, if the circuit is operated as a 555 pulsing circuit then the output is not 
COP». 


Looking more closely, we notice that the link between the output of the 555 chip on pin 3 and the input gate pin of 
the Field-Effect Transistor, is unusual as it is not the usual voltage divider between pin 3 and the O-volts ground 
line. Instead, the gate is directly coupled to the 555 chip output by a single, low-resistance preset resistor. 


Normally, an NESSS chip struggles to reach 50,000 cycles per second and a large number of 555 chips on the 
market cant even operate at even that frequency. To get Rosemary's circuit into its COP>1 operation, the 
resistor marked "GATE" is adjusted very slowly to find the point at which the circuit becomes unstable, over-tides 
the normal operation of the 555 chip and starts oscillating at the resonant frequency of the overall circuit, forcing 
the 555 chip to become a feedback component. The circuit then produces the sharp, short voltages spikes at 
more than ten times the operating speed of the 555 chip and pulsing the 10-ohm heating element marked "LOAD" 
at about 500,000 pulses per second. 


That rate of operation is clearly well outside the possible performance of an NESSS chip, besides which, the timing 
elements of the chip should be producing a much lower frequency, as indeed it does before the "GATE" resistor 
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adjustment causes the circuit to break out of its normal design-mode operation and start the high-speed spike 
generating, resonant performance. The circuit used is shown here: 
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‘As Panacea-bocaf are working to test and develop this circuit further, it would be a good idea to download their 
free documentation on the design and keep an eye on their progress in this field. The two documents give very 
considerable detail on the work which has already been done, and of course, you can yourself experiment with 
this circuit and see what results and adjustments you can discover yoursel. 


Patrick Kelly 

engpik&yahoo.co uk 
hip:lwwwfree-energy-Ànfo.co.uk. 
hipIwwwfree-energy-devices.com 
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COMPLETE SPECIFICATION. 


Improvements in and relating to Apparatus for Producing 
S Electricity: 


Ү, Rox Junomx Mxvrws, of Motel Altamont, Baltimore, iu the State of Mury- 

land, United States of America, Elect hereby declare the nature of 

i this invention and in what munner the sume is to be performed, to be particu- 
lurly described aud ascertained in and by the following statement; — 


5, This juvention relates to improvements, in apparatus for the production of 
electrical current, and the primary object iu view is the production of а com- 
mercially serviconble electrical current without the employment of mechanical 
or chemtenl action, To this end the invention comprises menus Tor producing 
what I believe to be dynamic electricity from the earth and its ambient elements: 

зо “Таш, of course, aware that it hay been proposed to obtain statio charges frons 
upper strate of the atmosphere, but such charges are recognixed as of widely 
Variant potential and have thus far proved of шо practical commercial value, and 
The present iuvention ix distinguished from all wich apparatus av hus heretofore 
been employed for attiucting static charges. by the tnet tt thin improved 

15 appárutus io uot designed or smployed fo produce or generato irregular, меб 
Tag or other electrical charges which luck constancy, but om tho otber hand I 
bore by actual test boon abie to produce from u very small apparatus at ooa- 
paratively low elevation, say ubout RAY or sixty feet above the earth's wurface, 
Харина Шу constant current at a commercially usable voltage and mmpera 

20 ‘This current 1 ascertained by repented tests is capable of being readily increased 
by additions of the unit elements in the apparatus hereinafter vet forth, aid L 

itm couvinged from the vonstancy of the current obtatyed and ity comparatively 

ow potential that the current jy dynamic and not static, although; of course, it 

is net impossible that certain static discharges occur and, in tact, T have found 

occasion to provide against the damage which might result from such сата 

ty the provision of fightaing srresters and cutout apparatus which awsist i ? 
rendering the obtained current stable by eliminating sudden fluctuations: which 

sometimes occur during conditions of high humidity trom what I consider static 

discharges. The mature of my invention is obviously wuch that 1 have been 

зо unable to establish authoritatively ull of the principles involved, and кошш of the 
Theories herein expressed may possibly prove erroneous, bui 1 do know and щш 
able to demoustrato that the eppurntus which I have discovered docs produce, 
Generate, or otherwise acquire a difference of poteutiol representing, a current 
Salue which ix commercially servicenble and may be delivered at the voltage and 

35 umperage above stated, or varied therefrom at the will of the operator according 

Soie ts to whieh the current ja to bo subjected 

invention comprises generically meats for producing electrical currents 
of serviceable potential substantially without the employment of mechanical or 
прай sation, and in this conection T Inve been thle to observe no comical 

40 action whatever on the purty utilized although deterioration may possibly. occur 
in some of the parts, but so far as Таш able to determine such deterioration does 
mot add to the current supply but is merely incidental to the effect uf climate 
жооп, 


‘The invention more specifically comprises the employment of a maguet or 
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зарнаа and а co-operating olement, such us zinc disposed adjacent to tho magnet 
э ырны amd copuectedin such manner and arranged relative to the earth so 
Sh to Reduce current, my observation being that current ix produced only whou 
much magnets have their poles facing substantially to the north aud south aud 
Ue zines aro disposed substantiully along the magnets: о ree E 

‘The iuvention also comprehends other details of construction, combinations 
and arrangements of parts as will hereinafter be fully set forth aud claimed, 

‘Inthe accompanying. drawings: à 

Figure Y ie oj plan view of an apparatus embodying the features of the 
resent invention, the row sesimpanying, the figuro indicating һу 10 
По north, parts of the gore being diagrammatic for condensing 
the showing 


. Figure 2 is n view in side elevation of the parts seen in plun in Figure 1. 
ure 3 ix, a vertical section taken on the plume indicated by the lino id 
of Figure 2 aid looking in the direction indicated by the arrow. 15 
"Figure 4 is a detail view partly in elevation and partly in section showing the 
connectións of the converter and intensifier. 
igure 5 is a transverse section taken on the planes indicated by line 0—0 of 
Figure 4 and looking downwardly. ЕЕ 
Figure 6 is un enlarged detail fragmentary section illustrating the parts at- 20 
tho juncture of the conductors and one of the intensifiers. 
. Figure T is an enlarged detail view partly in elevation aud partly in section 
of one of the automatic cut-outs and 
ure Bis a dingrummatic view of oue of the simplest forms of embodiments- 
+ 35 
Referring to the drawing by numerals, 1, 1 indicates magnets: connected by 
4 magnetic substance № preferably an iron wire. ‘The magnets 1 are arranged 
in pairs, one puir being spaced boneath the other, and interposed between ihe 
magnets are zino plates 3, 3 connected by an iron wire conductor 4. Suitable 
ting supports © are arranged for sustaining the respectivo magnets 1 and 30 


à. Mach plate 3 ix preferably bent substantially into V form, as clearly 
igure L, and the V of one of the plates oj faces toward the north 
V of theo le to the south 


flint it ix о that tho plates 3 be disposed substa 
ith (вше бы fees пробу parallel 1o. the х : 
en нош, ийип by oxporiouco I have not discovorod any materiai 
fene в 
ide of north and south, as for instance when disposed in the line of the magnetic 
polarity of the earth. Phe sume ix true with respect to the magnets 1, the suid 
pneis being disposed хирман бау, mortle aul south for operative purposes, 40 
though T find that its immaterial whether the north pole of one of the magnets 
posed to the north und the south pole to the south, or vice versa, and it iv 
y, conviction from experienco that it is esentinl to have the magnets of euc 
ute vonnected by magnetic The magnets substantially become 
five with a pole exposed. to. he, nord ele exposed io the sruth. In 4g 
Figure 1, L have indicated in full lines by the letter S und N the respective 
polarities of tho magnets 1, and have indicated in dotted lines the other poles 
Sf those magnets when the couusction 2 is severed. T have found that tho 
operate to produces whether by collection or generation 
rents when disposed substantially north imd soati 50 
‘whew disposed substantially cast and west no such currents aro produc 
T also find that the question of elevation is by no means vital, but it is trae tha 
more efficient results are obtained by placing the zines and magnets on elevated 
supports. I furthermore find from tests that it is possible to obtain currente 
From the apparatus with the zines und magnets disposed in a building or others 65 
Wise enclosed, although more efficient results are obtained by having the suid 
Vlements arranged in the opens 
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"While in Figures 1, 2 and 3, I have shown the magnets and the zine plates 
superimposed, it will be apparent, a» hereinafter fully set. forth, that these 
ments may be juxtaposed in horizontal planes, and substantially the 
sults will be secured. Furthermore, the magnets 1 with the interposed zines 3 
5 as:shown in Figures 1, 2 and 3 merely represent a unit which may be repeate 
either horizontally or vertically for increasing the current supply, and when the 
unit is repeated the xine plates are arranged alternating with the magnets 
throughout the entire series as hereinafter indicated. 
‘A conductor G is connected in multiple with the conductors 2 and а con- 
10 ductor 7 is connected with conductor 4, the conductor 6 extending to one 
sterminal of a rectifier which I have indicated by the general reference character 8, 
and: the conductor 7 extending to the other terminal of said rectifier. ‘The 
rectifier as seen in diagram in Figure 1 may assume any of several well known 
embodiments of the electrical valve type and thay consist of four asymmetrie 
15 cells or Cooper-Hewitt mercury vapor lamps connected as indicated in Figure 1 
for permitting communication of the positive impulses from conductor 7 only 
to the line conductor 9 and the negative impulses from the conductor 7 only 
to the line conductor 10, and permitting the positive impulses from the con- 
ductor 6 only to the line conductor 9 and the negative impulses from conductor б 
20 only to the line conductor 10. - The current from this rectifier may be delivered 
through the conductors 9 und 10 to any suitable source for consumption. 


"While the said rectifier 8 may consist of amy of the known types, as above 
outlined, it: preferably consists of a specially constructed ‘rectifier which also 
ifcally the 


has the ‘capacity ot intensifying the current and comprises s 
25 elements shown in detail in Figures 4,-5 and 6 wherein I have disclosed ‘the 
detail wiring of the rectifier when composed of four of the rectifying and 
intensifying elements instead of assymmetric cells or simple mercury va 
Eo үч eh of these Structuren de an excl embodiment | of sil the other, 
‘one only will be described, and the description will apply to all. rectifying 
30 element of each construction consista of a mercury tubo 11 which is preferably 
formed of copper but-may be formed of glass or-other suitable material, and 
comprises a eylinder having its end, portiona tapered and each terminating in 
un insulating plug or stopper 12. ‘Through the upper stopper 12 is extended 
the electrode 19 which extends well into the tube and preferably substantially 
35 one-half the length thereof to a point adjacent the inner end of an opposing 
electrode 14 which. latter electrode extends thence downwardly through the 
Insulation 12 at the lower end of the tube.. The tube 11 is supplied with 
mercury and is adapted to operate on the principle of the mercury vapor lamp, 
serving to rectify current by checking biok impulses of ono sign and permitting 
240 passage of impulses of the other. To avoid the necessity for utilizing a starter, 
ax is common with the lamp type of electrical valve, the supply of mercury 
hin the tube may be sufficient o contact with tho lower end of the electrode I 
when current is not being supplied, во that as soon as current is passed from 
one electrode to the other sufficiently for volatilising that portion of tho 
+45 mercury immediately adjacent the lower end of electrode 13, the structure begins 
its operation as a rectifier. The tube 11 is surrounded by a tube 15 which 
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several Helices to a point adjacent the juncture of the electrode 14. with wire б! 
and thence extends in mechanical parallelism with. the wire throughout the 
Зай, the wire 6! ending in а terminal 18 and the wire Т! ending in a terminal 19. 
For the каке of convenience of description and of tracing the сй each of 
th ratus just above described und herein known as 
qnetier will be mentioned iw A, БВ, C and D, respectively, 
formed with branches 20 and 21 and conductor 7 ix formed with similar 
branches 22 and 23. or G connects with conductor Tt 
of intensifier B and brauch 2L of conductor G connects with the conductor Т! 
f-intensifier С, while branch 22 of conductor 7 connects with conductor Т! of 10 
intensifier A and branch 2% of conductor 7 connects with conductor 7" of 
intensifier D. А conductor 27 in connected with terminal 19 of intensifier A 
and extends to und is connected with terminal 18 of intensifier C, und a con- 
ductor 28 is connected with the terminal 19 of intensifier С and extends to and 
is connected with electrode 13 of intensifier A. A conductor 29 extends from .15 
the terminal 19 of intensifier I to the terminal 18 of intensifier D and a con- 
ductor 30 extends from the terminal 19 of intensifier D to electrode 13 of 
intensifier B. Euch electrode 13 is supported оп а spider 13 resting on the 
Supper disk 16 of the respective intensifier. Conductors 31 and 32 are con- 
nected: with the terminals 18 of intensifier A and B and are united to form i20 
the positive line wire 9 which co-operates with the negative line wire 10 and 
extends to any suitable point of consumption. The line wire.10 is provided with 
branches 35 and 36 extending to tho electrodes 13 of intensifiers C and D for 
completing the negative side of the X ] 8 
Thus jt will be seen that alternating currents produced in the wires 6 and 7 25 
will he rectified and delivered in the form.of n direct current through the line 
Wires вла 10, and I find by experiment that the wires 6 and 7 should be of 
iron, preferably soft, ind mny of course be insulated, the other wiring not 
wpecifed as iron be copper or other suitable material. 


impulse delivered to wire 6 pusses along the said wire to the brancli 21 
conductor 7! of intensifier С and the winding thereof to the contact 19, 
conductor 28; electrode 13 of the rectifier of intensifier. A, electrode 14 thereof 
and conductór 6! to contact 18 and wire 31 to line wire 9. Obviously the 45 


impulses directed slong one line and all negative impulses along the other line 
ко that the potential difference between -the two lines will be maximum for the `5: 
giten cürrent of-the alternating circuit. It is, of course, apparent that а less 
Зо of iutensifiere with their- accompanying. rectifier elements may be 
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Grounding conductors 37 and 38 are connected respectively with: the con- 
ductors 6 and T and are provided with the ordinary. lightning arrester i 
and 40 respectively for protecting the circuit ашым. high tension statio 
charges 


anderstood that where T state 
y 'у of the statement by th 
iade, but f course 1 wish to include along wit 


detail йг 
currents, it 


Vire 41 with conductor, eliminating the reins mang 4 and 
Ing the: high tension current to be discharged to the ground. Immediately проп 
such discharge the winding 49 loning itx current will allow the core to heco 
demagnetized and release the armature 49 whereby the ground connection i 
Substantially broken learing only th the winding 49 tli 
Fayintamee:of whio is elend for nearing ада Tow tension current. 
n Figure 8 I have illustrated an apparatus whi apparently primitive 
in-construction and arrangement conprebends the frst successful embodiment 
which Y produced in the course of the discorery of tho present invention, and it 
Will he observed that the essential features of the invention are therein. disclosed. 
The structure delineated: in said figure consists of horse shoe magnets 54, Di, 
E north amd the other south, that in, each opening im tho respectiva 
ions indicated and the twa b erie by. an iron wire 0б which ie 
uninsulated und wrapped about the respective magnets at or adjacent the neutral 
zone thereof, and the wire 20, ix preferably soldered to the respective magnets 
Gach. end portion uf the wre 5° ting extended from’ the morpeetive magnet 
and: connected with. еге to, n sine plate 26, there being а 
wlinally вира 
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The tests which I have found successful with the apparatus seen in Figure В 
were carried ont by the employment first of horse shoe magnets approximately 
four inches in length, the bar comprising the horse shoe being about one inch 
square, the zines being dimensioned proportionately and from this apparatus 
with the employment of a single intensifier and rectifier, ав above stated, I was 
able to obtain a nt af В volts, 

Tt should be ob e magnets forming one of the electrodes of this 
apparatus may be permanent or may be electro-miagnets, or à combination of 
the tw 

"While the magnets mentioned throughout the above may be formed of any 
annguetic substance, I find tho hest results obtained hy the employment of the 
nickel chromo steel. А 

"While the successful operation of the various devices whi 

‘the present invention have not enabled me to arrivo definitely and 
positively at fixed conclusions relativo to the principles and theories of operation 
and the source from which current is supplied, I wish it to be understood that 
I consider myself as the first inventor of an apparatus of the general type herein- 

ed capable of producing commercially serviceable electricity, for 

which reason my claims hereinafter appended contemplate that I may utilize а 

wide range of equivalents so far as concerns details of construction suggested 

oférably employed. 

nt which I am able to obtain ix dynamic in the sense that.it is not 

production is accomplished without chemical or mechanical action 

either incident to the actual chemical or mechanical motion or incident to 

ging calorific conditions so that the elimination of necessity for the use of 

chemical or mechanical action is to be considered as including the eHmination 
of the necessity for tho use of heat or varying degrees thereof, 


Having now particularly, described and ascertained the nature of my said 
{nvention, nnd in what manner the same is to be performed, T declaro that what 
ЛЕ 


ch I have constructed, 


1. Means for producing dynamic el 


icity without mechanical or chemical 
actio 


ity producing means as claimed in Claim 1, characterized in that 
id means is сараро of producing low tension current. 
3. Electricity producing means ai claimed in Claim 1, characterized in that 
said means comprises a magnet, and means co-operating with the latter. 
4. Means at set forth in Claim 3, characterised in thut the parts are stationary. 
5. Means as claimed in Claim 3, characterized in that the magnet is disposed 
substantially north and south. 
6. Means as claimed in Claims 1, 3 and 3, wherein the means coneting with 


the ctal and said parts are disposed substantially north and south, 

claimed in Claims 1, 3 and G, in which the metal is xine, and 
com conductors connected with the co-operating parts to deliver current 
‘therefrom 


S. Means as set forth in Claim 1, characterized in that said means comprises 
spaced magnets with an adjacent co-operat dan iron wire connecting 
the magnets, and means to deliver electrical current from said. parta. 

9. Means ак set forth in Claim 8, characterized in that the current: delivery 

"means comprises an intensifier and rectifier. d 

10: Means as set forth in Claim 8, characterized in that tho current delivery 
means comprises wires connected with the magnets and zine, ап electrical valve 
connected with one of said wires, and independent helices surrounding said valve, 
onc of said helices being connected with the terminal of the valve at the opposite 
side from the contact of said wire and the other of said helices being connected 
with the other wire, the electrical valve comprising а mercury vapor rectifier. 

11. The process of producing electricity comprising: exposing a magnet and 
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co-operating means disposed substantially north and south and taking off curreiit 
therefrom. 

12. The process of producing electricity comprising disposing stationary, 
elements in co-operative relation in respect to each other und with respect to 
the earth for giving off relatively low tension electrical current, substantially. 
without chomi 

13, Electricity producing means constructed and operating substantially as 
described with veference to the accompanying drawings. - 5 


Dated this 13th day of January, 1913. 


W. P. THOMPSON & Co., 
6, Lord Street, Liverpool, and at 
Bradford & London, 
Agents for the Applicant. 
Reference has’ been directed, in pursuance of Section 7, Sub-section 4, of the 
Patents and Designs Act, 1907, to Specifications No. 16,709 of 1887, No. 14,035 
of 1899, No. 15,412 of 1006, and No. 5457 of 1911. 


stationery Ofico, by Love & Makomson, Ltd.—191M. 
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Maly Sonn, Preto the 


The Basics of "Free-Energ) 
This beginners introduction presumes that you have never heard of free-energy before and would like an outline 
‘sketch of what itis all about, so let's begin at the beginning. 


We tend to have the impression that people who lived a long time ago were not as clever as we are - after all, we 
have television, computers, mobile phones, games consoles, aeroplanes, .. But, and it is a big "buf, the reason 
why they did not have those things is because science had not advanced far enough for those things to become 
possible. That did not mean that the people who lived before us were any less clever than we are. 


For example, could you, personally, come up with an accurate calculation of the circumference of the Earth? This 
has to be without prior knowledge, no satellites, по astronomical information, no calculators, no computers and по 
‘experts to guide you. Eratosthenes did by observing the shadows in two wells some 800 kilometres apart. When 
was that? More than two thousand years ago. 


You have probably heard of the geometry of Pythagoras who hundreds of years before Eratosthenes, and that 
geometry is stil used in remote areas to lay out the foundations for new buildings. You have probably heard of 
Archimedes who worked out why things float. He lived more than two thousand years ago. So, how do those 
people stack up against you and me? Were they stupid people? 


This is quite an important point because it demonstrates that the body of scientific information enables many 
things which were not thought possible in earlier times. This effect is not restricted to centauries адо. Take the 
year 1900. My father was a youngster then, so itis not all that long ago. 1t would be another three years before 
Orville and Wilbur Wright made their first heavier-tnan-air fight, so there no aircraft around in 1900. There were 
no radio stations and most definitely, no television stations, nor would you have found a telephone inside a house. 
The only serious forms of information were books and periodicals or teaching establishments which rely on the 
knowledge of the teachers. There were no cars and the fastest form of transport for the average person was on а 
galloping horse. 


Today, it is difficult to grasp what things were like not all that long ago, but come closer in time and look back just 
fity years. Then, people researching in scientific fields had to design and build their own instruments before they 
‘ever got to experimenting in their chosen fields of knowledge. They were instrument makers, glass-blowers, metal 
workers, etc. as well as being scientific researchers. Nowadays there are measuring instruments of all kinds for 
sale ready-made. We have silicon semiconductors which they didn't have, integrated circuits, computers, etc. etc. 


The important point here is the fact that advances in scientific theory have made possible many things which 
would have been considered quite ridiculous notions in my father's time. However, we need to stop thinking as if 
we already know everything there is to know and that nothing which we think of as "impossible !" could ever 
happen. Let me try to illustrate this by remarking on just a few things which as recently as the year 1900 would 
have marked you out as а “lunatic crank’, things which we take for granted today because, and only because, we 
are now familar with the science behind each of these things. 


Certainties in the year 1900 


A metal aeroplane weighing 350 tons couldn't 
possibly fly - everyone knows that !! 


You couldn't possibly watch someone who is a 
thousand miles away - talk sense !! 


No ! Of course you can't speak to somebody who lives in a 
different country unless you visit them ! 


A machine could never beat a man at chess - be realistic ! 


Today, we know that these things are not just possible, but we take them for granted. We have a mobile phone in 
‘our pocket and could easily use it to talk to friends in other countries almost anywhere in the world. It would seem 
very strange if we could not do that any more. 


We each have a television and can watch, say, a golf tournament taking place at the other side of the world. We 
watch in real time, seeing the result of each stroke almost as soon as the golfer does himself, Even suggesting 
that such a thing was possible might have got you bumt at the stake for witchcraft, not all that long ago, but not 
having television would seem a very strange situation for us today. 


If we see a 350 ton metal Boeing 747 aircraft flying past, we would not think it to be strange in any way, let alone 
think it was "impossible". It is routine, casual travel at 500 mph, а speed which would have been considered to be 
a fantasy when my father was young. The fact that the aircraft is so heavy, is of no concern to us as we know that 
it will fly, and does so, routinely, every day of the year. 


We take for granted, a computer which can do a million things in one second. Today, we have lost the 
understanding of how big "a million" is, and we know that most people are likely to lose a game of chess if they 
play against a computer, even a cheap chess computer. 


What we need to understand is that our present scientific knowledge is far from being comprehensive and there is 
stil a very large amount to be leamed, and that things which the average person today would consider 
“impossible” are quite liable to be casually routine day-to-day devices in just a few years time. This is not 
because we are stupid but instead it is because our current science still has a long way to go. 


The objective of this website (www. free-energy-info.com) is to explain some of the things which current science is 
not teaching at the present time. Ideally, we want a device which will power our homes and cars without the need 
to burn a fuel of any kind. Before you get the idea that this is some new and wild idea, please remember that 
windmills have been pumping water, milling grain, liting heavy loads and generating electricity for a very long time 
now. Water wheels have been doing similar work for a very long time and both of these devices are fuel-less. 


The energy which powers windmills and water wheels comes to us via our Sun which heats air and water, causing 
wind and rain, feeding power to our devices. The energy flows in from our local environment, costs us nothing 
and will keep on coming whether we make use of it or not. 


Most of the pictures of wind generators and water wheels which you will see, show devices which would take a 
large amount of money to set up. The title of the main eBook on this website is "The Practical Guide to Free- 
Energy Devices" and the word "practical" is intended to indicate that most of the things spoken about are things 
which you, personally, have a reasonable chance of constructing for yourself if you decide to do so. However, 
while in chapter 14 there are instructions for building your own wind-powered electrical generator from scratch, 
pumping water uphill without using a fuel and utilising wave power at low cost, these things are subject to the 
weather. So, because of this, the main subject is the next generation of commercial devices, devices which do 
not need a fuel in order to function and power our homes and vehicles, devices which operate no matter what the 
weather is doing, 


Perhaps | should remark at this point, that the introduction of this new wave of hi-tech devices is being actively 
opposed by people who will lose a very large stream of revenue when it does eventually happen, as it most 
certainly will. For example, Shell BP which is a typical ой company, makes about US $3,000,000 profit per hour, 
every hour af every day of every year, and there are dozens of oil companies. The government makes even more 
than that out of the operation, with 85% of the sale price of oll being government tax. No matter what they say, 
(and they both do lke to talk "green" in order to gain popularity), nether would ever for a single moment, consider 
allowing the introduction of fue-less power devices, and they have the finance to oppose the new technology at 
every level 


For example, some years ago MIT in the USA spent milions proving that on board fuel reformers would give us all 
better fuel economy and cleaner air. They did long-term testing on buses and cars to provide proof. They teamed 
up with the very large auto-parts supplier Arvin Meritor to put these new devices in production vehicles. Then 
"One Equity Partners" bought out Arvin Meritor’s division that did ай the final work to get fuel reformers put into all 
new vehicles. They created a new company, EMCON Technologies, and that company dropped the fuel reformer 
from their product line, not because it did not work but because it did work. This is not "conspiracy theory" but a 
matter of public record. 


Some years ago, Stanley Meyer, a talented man living іп the USA, found a very energy-efficient way of breaking 
water into a mixture of hydrogen gas and oxygen gas. He pushed on further and found that a vehicle engine 
could be run on quite a small amount of this "hydroxy" gas if it was mixed with air, water droplets and some of the 
exhaust gas coming from the engine. He got funding to allow him to start manufacturing retro-fit kits which would 
allow any car to run on water alone and not use fossil fuel at ай. You can imagine how popular that would have 
been with the oil companies and the government. Just after getting his funding, Stan was eating a meal at а 
restaurant when he jumped up, said "Ive been poisoned !", rushed out into the car park and died on the spot. If 
Stan was mistaken, and he died of ‘natural causes, then it was remarkably convenient timing for the oll 
‘companies and the government, and his retro-fit kit was never manufacture red 


Even though Stan left behind many patents on the subject, until recently nobody managed to replicate his very 
low-power electrolyser, when Dave Lawton achieved it feat and many people have since managed it by following 
Dave's instructions. More difficult stil is getting an engine to run on no fossil fuel as Stan did, but recently, three 
men in the UK achieved just that by getting a standard petrol-engined electrical generator to run with water as the 
only fuel 


Interestingly, this is not something which they want to pursue as they have other areas which are of much more 
interest to them. Consequently, they have no objections to sharing the practical information on what they did and 
the details are in chapter 10 of the eBook. 


In very brief outline, they took a standard 5.5 kilowatt generator and delayed the spark timing by some eleven 
degrees, avoided the waste" spark and fed the engine a mix of air, water droplets and just a small amount 
(measured at three litres per minute) of hydroxy gas. They testloaded the generator with four kilowatts of 


electrical equipment to confirm that it worked well under load, and then moved on to larger engines. This is the 
sort of generator: 


‘And the general arrangement for running it without petrol is shown in outline here, the full details being in chapter. 
10 of the eBook, including how to make your own high-performance electrolyser: 
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Conventional science says that it can prove mathematically that it is quite impossible to do this. However, the 
calculation is massively flawed in that is not based on what is actually happening and worse stil, it makes initial 
assumptions which are just plain wrong. Even if we were not aware of these calculations, the fact that it has been 
done is quite enough to show that the current engineering theory is aut of date and needs to be upgraded. 


Now, let us consider a device built by John Bedini, a very talented man in the USA. He built a battery-powered 
motor with a flywheel on the shaft of the motor. This, of course, does not sound like starting stuff, but the crunch 
is that this motor ran in his workshop for more than three years, keeping it's battery fully charged during that time - 
now that is starting. The arrangement is like this: 


What makes this arrangement different from a standard set-up is that the battery powered motor is not connected 
directly to the battery but instead is fed with a rapid series of DC pulses. This has two effects. Firstly, that method 
of driving а motor is very efficient electrically speaking and secondly, when a flywheel is driven with a series of 
pulses, it picks up additional energy from the local environment, 


‘One other unusual feature is the way that the motor shaft spins а disc with permanent magnets mounted on it 
‘These sweep past a matching set of coils attached to a stationary board, forming an ordinary electrical generator 
and the resulting electrical power which is generated is converted to DC current and fed back to the driving 
battery, charging it and maintaining its voltage. 


Standard theory says that a system like this has to be less than 100% efficient because the DC motor is less than 
100% efficient (true) and the battery is well below the 100% efficient mark (true). Therefore, the conclusion is that 
the system cannot possibly work (false). What is not understood by conventional science is that the pulsed 
flywheel draws in additional energy from the local environment, showing that conventional science theory is 
inadequate and out of date and needs to be upgraded. 


‘An American called Jim Watson built a much larger version of John's system, a version which was twenty feet (6 
meters) long. Jim's version not only powered itself, but generated 12 kilowatts of excess electrical power. That 
extra 12 kilowatts of power must be a considerable embarrassment for conventional science and so they мії 
either ignore it, or deny that it ever existed, in spite of the fact that it was demonstrated at a public seminar. This 
is what Jim's device looked lke: 


Working quite independently, an Australian called Chas Campbell, discovered the same effect. He found that if he 
used ап AC motor plugged into the mains, that it was possible to get more work done that the amount it takes to 
dive the motor. 


‘The final shaft drives a standard electrical generator and Chas found that he could power electrical equipment 
from that generator, electrical mains equipment which required greater current that his mains-driven motor did. 


Chas then took it one stage further and when the system was running at full speed, he switched his mains motor 
‘over from the wall socket to his own generator. The system continued to run, powering itself and driving other 
‘equipment as well. 


Conventional science says that this is impossible, which just goes to show that conventional science is out of date 
and needs to be upgraded to cover system like this where excess energy is flowing in from the local environment. 
Here is a diagram of how Chas Campbell's system is set up: 
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‘Another man has put a video on the web, showing a variation of this same principle. In his case, the flywheel is 
very light and has simple paddles attached around the rim of the wheel 


He then aims a powerful jet of water from a high-powered water pump, directly at the paddles, driving the wheel 
round with a rapid series of pulses. The shaft, on which the wheel is mounted, drives a standard electrical 
generator which lights an ordinary light bulb: 


The really interesting part comes next, because he then unplugs the electrical supply to the water pump and 
‘switches it over to the generator which the wheel is driving. The result is that the pump powers itself and provides 
excess electricity which can be used to power other electrical equipment. The arrangement is like this: 


PUMP 


GENERATOR 


Once again, conventional science says that this is impossible, which in turn, demonstrates that conventional 
Science is out of date and needs to be expanded to include these observed facts. 


Permanent Magnets have continuous power. This should be obvious as one will support its own weight on the 
vertical face of a refrigerator, for years on end. Conventional science says that permanent magnets cant be used 
аз а source of power. However, the reality is that conventional science just doesn't know the techniques 
necessary for extracting that power. 


The New Zealander, Robert Adams produced a motor which appears to be, typically, 800% efficient. This, of 
course, is impossible according to conventional science. Robert was told that if he shared the information, he 
would be killed. He decided that at his age, being killed was not a major thing, so he went ahead and published 
all the details 


Motors driven by electrical pulses are always less than 100% efficient. The Adams motor looks like that sort of 
design but it is not. The motor power comes from the permanent magnets mounted on the rotor and not from ап 
electrical pulse applied to the electromagnets attached to the stator. The magnets are attracted to the metal cores 
of the stationary electromagnets. This provides the driving power of the motor. The electramagnets are powered 
just enough to overcome the backwards drag of the magnets when they have just passed by the cores of the 
electromagnet. 


The system works lie this: 
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1. The magnets are attracted to the iron cores of the electromagnets, rotating the drive shaft and powering the 
motor. 


2. The moving magnets generate electrical power in the windings of the electromagnets and this power is used to 
charge the driving battery. 


3. When the permanent magnets reach the electromagnets, а small amount of electrical power is fed to the 
windings of the electromagnets in order to overcome any backward pull hindering the rotation of the drive shaft 


4. When that power supplied to the electromagnets is cut off, the Back EMF pulse is captured and used to charge 
the driving battery. 


When operated in this way, the Adams Motor has a power output far in excess of the input power needed to make 
itrun, The design confuses conventional science because conventional science refuses to accept the concept of 
energy flow into the motor, from the local environment. This is all the more strange, considering that windmills, 
water wheels, hydro-electric schemes, solar panels, wave-power systems, tidal power systems and geothermal 
energy systems are accepted and considered perfectly normal, in spite of the fact that they all operate on energy 
flowing in from the local environment. It is difficult to avoid the conclusion that vested interests are working hard to 
prevent conventional science accepting the fact that free-energy is all around us and there for the taking. Perhaps 
itis the case that they want us to go on paying for fuel to burn to "make" energy to power our homes and vehicles, 


Another example of magnet power being used in the design of a powerful motor comes from Charles Flynn. He 
uses a similar method of electrical screening to prevent magnetic drag hindering the drive shaft rotation, Instead 
of using electromagnets, Charles uses permanent magnets on both the rotor and the stator, and a flat coll of wire 
to create the blocking fields: 
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When the сой does not have current flowing through it, it does not produce a magnetic field and the South pole of 
the rotor magnet is attracted equally forwards and backwards by the North pole of the stator magnet. If there are 
two coils as shown below, and one is powered and the other is not powered, the backward pull is cancelled out 
and the forward pull causes the rotor to move forwards: 


ON OFF 


Conventional science takes a quick glance at this arrangement and proclaims that the motor efficiency has to be 
less than 10096 because of the large electrical pulse needed to make the shaft lum. This just demonstrates a 
complete lack of understanding of how the motor operates. There is no "large electrical pulse" because the motor 
is not driven by electrical pulses, but instead itis driven by the attraction of many pairs of magnets, and only a 
very small electrical pulse is applied to cancel the backward drag as the magnets move past. To put this in 
context, the powerful prototype motor built by Charles ran at 20,000 rpm and the power for the coils was supplied 
by an ordinary 9-volt "dry-cell" battery quite incapable of supplying heavy currents. 


The motor is easily made more powerful by using a stator magnet on both side of the rotor magnet, as shown 
here: 
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There is no real limit to the power of this motor as layer after layer of magnets can be mounted on a single drive 
shaft as shown here: 
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The electrical pulses to the screening coils can be synchronised by the light from Light-Emitting Diodes mounted 
in the timing section, shining through holes in a timing disc attached to the drive shaft of the motor. The light 
falling on light-delendant resistors on the other side of the disc, provide the switching for the coll-powering 
electricity. 


‘An alternative method is to skip the timing section altogether and provide the synchronising pulses from an 
adjustable-frequency electronic pulsing circuit. To start the motor, very slow pulses are generated to get the drive 
shaft moving, and then the pulse rate is increased to speed the molor up. This has the advantage of providing 
speed control which can be useful for some applications. 


Aerial systems. We are surrounded by so much energy that a simple aerial and earth connection can draw in 
very large amounts of electrical power from the local environment. 


Thomas Henry Moray ran frequent public demonstrations during which he lit banks of light bulbs to show that 
useful amounts of energy could be drawn from the environment: 


Moray's device could produce output powers up to fifty kilowatts and it had no moving parts, just a simple aerial 
and an earth. In spite of the frequent demonstrations, some people would not believe that this was not a hoax, so 
Moray invited them to choose a place and he would demonstrate the power available at any location they wanted. 


They drove out into the countryside and picked a really isolated spot away from all power lines and the very few 


commercial radio stations in the area. They set up a very simple aerial estimated by one observer to be just fiy 
seven feet long and only seven or eight feet off the ground at its lowest point: 


57 feet (17 m) 


INSULATOR 


8 feet (2.5 m) 


DEVICE 


Connector 


“Ground 


The earth connection was an eight-foot length of gas pipe which was hammered into the ground. The bank of 
lights being powered by Moray's device, grew brighter as the gas pipe was driven further and further into the 
ground, providing a better and better earth connection. Moray then demonstrated that when the aerial was 
disconnected, the lights went out. When the aerial was connected again, the lights were lit again. He then 
disconnected the earth wire and the lights went out and stayed out until the earth wire was connected again. The 
sceptics were completely convinced by the demonstration. 


Moray's is one of several excellent and very successful devices which I can't tell you exactly how to replicate but 
the important point here is that a 57-foot aerial raised just &-feet from the ground can provide kilowatts of electrical 
power at any location, if you know how to do И, 


Moray's demonstrations were highly unpopular with some people and he was shot at in his car. He put bullet- 
proof glass in his car, so they came into his laboratory and shot at him there. They succeeded in intimidating him 
into stopping his demonstrations or publishing the exact details of how to replicate his aerial power system, 


Lawrence Rayburn of Canada has recently developed an aerial system with one part raised thirty feet above the 
ground. He powers his farm with it and has measured more than 10 kilowatts being drawn from it. 


Hermann Plauston has a patent which reads more like a tutorial on how to extract useful power from an aerial 
He describes installations of his which produce 100 kilowatts of excess power as being “small” systems. 


Frank Prentice has a patent on an aerial system where he drives a wire loop alongside a long length of wire 
mounted just seven or eight inches (200 mm) above the ground. His input power is 500 watts and the power 
drawn from the system is 3,000 watts, giving an excess of 2.5 kilowatts: 
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Nikola Tesla, probably the most famous person in the free-energy field, has a patent on an aerial system which 
uses a shiny metal plate with insulated faces as the main component of his aerial. As is common in this field, а 
high-quality capacitor is used to store the energy initially and then that power is pulsed through a step-down 
transformer which lowers the voltage and raises the current available, as shown here: 
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Tesla Coils. Instead of using an aerial, itis possible to use a Tesla Coil which produces very high currents if the 
primary winding is placed іп the middle of the secondary winding and not at one end which is the usual 
configuration. Tesla directs the output on to a single metal plate and powers a load between the plate and the 
earth. 


Don Smith demonstrates this in a video currently on YouTube. He uses a capacitor made from two metal plates 
with a sheet of plastic between them, instead of Tesla's insulated single plate. The load is powered between the 
capacitor and earth. The video shows Don using а 28-watt hand-held Tesla Coil and producing what looks like 
several kilowatts of power in the earth line. 


Don Smith Nikola Tesla 


Don points out that the output power is proportional to the square of the voltage and the square of the frequency: 
So if you double the frequency and double the voltage there will be 16 times the output power. 


Tariel Kapanadze demonstrates this in a web video of his interview for Turkish TV. It shows him making an earth 
connection by burying an old car radiator, and then lighting a row of light bulbs from a Tesla Coil style fuel-less 
device. While the commentary is not in English, the video is very informative. You will notice that this is a 
substantial power output coming from a device built with a very basic style of construction where bare wires are 
twisted together to form an electrical connection 


When the starting battery is removed, the equipment is held in the air to show that it is self-contained and self- 
powered. This is another confirmation that free-energy is all around us and ready to be taken by anyone who 
knows how. Tariel is seen here lighting a raw of five light bulbs hanging from a broom handle placed across the 
backs of two chairs - not exactly a high-tech, high-cost form of construction this! 


The Colman / Seddon-Gillespie 70-year battery. A quite different approach to getting fuel-less power was taken 
by Colman and Seddan-Gillespie who developed a tiny tube of harmless chemicals - copper, zinc and cadmium: 
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They found that if his tube was subjected to a few seconds of high-frequency electromagnetic radiation, then it 
became radioactive for about one hour. During that time, a kilowatt of electrical power could be drawn from this 
tiny tube. Near the end of the hour, another burst of electromagnetic waves keeps the tube radioactive and 
maintains the output current. Lead shielding is used to make this a safe device. They have a patent on this 
device. The expected working life of one of these tubes is estimated as being seventy years. 


Electrolysis. Michael Faraday did а really excellent job of investigating how much energy was required to 
change water from it's liquid state into a mixture of hydrogen gas and oxygen gas. Conventional science has 
latched on to this information and refuses to believe that it is not the last possible word on electrolysis. 


This is akin to saying that the fastest a man can propel himself over the ground is by running, and refusing to 
accept the fact that there might be a later invention of a bicycle which would allow a much faster human-powered 
speed over the ground. 


This is maintained in spite of the fact that a patent has been awarded to Shigeta Hasebe for a different style of 
electrolysis, using magnets and spiral electrodes lie this: 


In his patent, Shigeta indicates his disappointment that his laboratory tests only showed an efficiency of ten times 
that of Faraday while his calculations showed that he could be getting twenty times the Faraday result. The 
different method, along with the use of powerful magnets at the top and bottom of his electrode pairs, bypassed 
the limits which Faraday had established, 


Bob Boyce of the USA has produced a pulsed electrolysis system which has given measured outputs which are 
twelve times that of Faraday's established "maximum" efficiency. This makes a nonsense of calculations based 
оп Faraday's results. Excellent as Faraday's results are, they are no longer the limiting factor in splitting water as 
technology has progress beyond the methods used by Faraday. 


Stanley Meyer of the USA discovered a method of splitting water into it's gas form, using very litle power. Stan's 
work has been replicated by Dave Lawton and many other people. For example, Dr Scott Cramton has produced 
the "hydroxy gas mix produced by the electrolysis of water, at a rate of 6 litres per minute with a power input of 
just 36 watts (12 volts at 3 amps). This is dramatically better than Faraday thought was possible and it allows 
power production through recombining the hydroxy gas to give water again, as the power produced is well above 
the amount of power needed to split the water in the first place. 


John Bedini of the USA has patented a system for the rapid charging of batteries with a pulsed waveform. Using 
banks of batteries tends to be very expensive, very space-consuming and replacement batteries are needed at 
frequent intervals, giving the user a disposal problem and additional cost. Batteries have the serious restriction. 
that they get damaged and their Ме shortened if the rate of discharge is less than 20 hours. So a 100 Amp-Hour 
battery can only manage а 5 amp current (60 watts) if it is not to be damaged. 


John Bedini's spike-generating system can charge several batteries at the same time. The snag is that you can't 
use the batteries to power equipment while they are being charged, so you need two sets of batteries. The 
system is easy to make and use, but it is quite dificult to get more genuine power out of the device than is needed 
to drive it. The best performance that | have come across is where there is eleven times more power output than 
the power input. 


There are several variations on John’s pulser. The mast common is a bicycle wheel with ferrite permanent 
magnets attached to the rim: 
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As the wheel spins, the approaching magnet generates a voltage in one winding of an electromagnet. This 
triggers a circuit which powers a second winding of the electromagnet. This pulse pushes the magnet away, 
keeping the wheel spinning. When the power to the coil is cut off, the resulting "Back EMF" voltage spike is fed to 
the batteries being charged. If the spike is sharp enough, it can cause an inflow of additional energy from the 
local environment. Interestingly, the rate at which the wheel rotates is directly proportional to the amount of 
charge in the batteries being charged. Here is a picture of Ron Pugh's high-quality construction of a Bedini pulse 
charger: 


Conclusion: 
The term "Free-Energy" generally means a method of drawing power from the local environment, without the need 
to bum a fuel. There are many different successful methods for doing this and these methods span many 
countries and many years. 


The amount of power which can be collected can be very high and the few kilowatts needed to power a household 
is most definitely within the reach of most of the devices mentioned. 


However, the key to drawing large amounts of electrical power from the local environment, or as Moray puts it “the 
sea of energy in which the Earth floats", is an ordinary, everyday commercial device, used to power the neon 
lubes used in advertising displays: 


Not particularly expensive, пог dificult to buy, this device produces an AC waveform of thousands of volts at tens 
of thousands of cycles per second. Connected in the right way, it draws large amounts of power from the 
environment as described by Don Smith who is a very talented American man. A specially shaped step-up 
transformer called a Tesla Coil is used to boost the voltage even higher and that has a dramatic effect because 
the power drawn into the circuit from outside is proportional to the square of the voltage and the square of the 
frequency. So, if you double the voltage and double the frequency, the extra power is boosted by a factor of 
sixteen times. 


The technique used looks mad if you don't understand what is happening, because you step up the voltage and 
frequency, and then you step them both down again, which looks like a waste of ime, but, and it is a big "but", one. 
simple device described in chapter 3 produces excess power of 160 kilowatts as well as powering itself. 


In this brief introduction, not much detail has been given about the devices mentioned and only a small selection 
of devices have been covered. Much more detail is available in the eBook "The Practical Guide to Free-Energy 
Devices" which is a free download from, for example, the website at hitp:/wnw.free-eneray-info.com or the 
website at htip:/www free-energy-devices.com, 


The ‘bottom пе is that energy can definitely be drawn from the local environment in sufficient quantities to supply 
all of our needs. For whatever reason, conventional science appears determined not to accept this basic fact and 
denies it at every opportunity. It seems likely that vested financial interests are the root cause of this refusal to 
accept the facts. The true scientific method is to upgrade scientific theory in the light of observed fact and new 
discoveries, but the true scientific method is not being followed at the present time. 


‘Therefore, | invite you to examine the facts and read the information on one of the websites shown above, and 
make up your own mind on the subject. 


Patrick J. Kelly 
‘engpjk@yahoo co.uk 
ww free-energy info.co.uk 
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INTRODUCTION 


RADIANT ENERGY — the term Moray has used to describe that source of energy coming from the 
Cosmos to the earth and radiating from the earth back from whence it came. This is the energy the Moray device 
captures and could be described as those particles of energy pervading all space. In the evolution of energy and 
the evolution of matter these particles of matter and energy (one and the same thing) manifest under certain 
conditions as pure energy and under others as pure matter. Radiant Energy from the Cosmos, like radiant 
particles of matter, being composed of an infinitesimal quantity whose behaviors are described by mathematical 
‘equations similar to those used for describing electrical waves, keeping in mind to differentiate between wave 
length and frequence. Radiant- Energy being particles of energy, Just as light is wave lengths and particles is 
comparable to the electron and magnetron; a ring of negative electricity traveling in a vortex with the speed of 
light. Streams of energy quanta, each quantum having energy and momentum where the electron revolves 
around the proton at a distance equal to the electron radius. 

To Summarize — Radiant Energy as herein used is that energy existing in the lumineferous medium of the 
Universe, kinetic and exercised in wave transmission and rendered sensible by conversion of its energy into a 
detectable frequency. The phenomenon of the transducer combined with fission. IN THE FINAL ANALYSIS 
RADIANT ENERGY IS A MEANS OF USING THE ENERGY RELEASED BY THE FISSIONABLE 


REACTIONS TAKING PLACE IN THE STELLAR CRUCIBLES OF THE UNIVERSE. 
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WHAT IS NEEDED TO BE DONE TO 
COMMERCIALIZE THIS DISCOVERY 


By following the procedure of "Syntheses" by fist recognizing the Natural Law, to study the principle and 
then to allow the true apprehension of the principle to determine the Mechanism through and by which this 
power may be brought into practical use has been the method of Dr. Moray. Ninety percent of the project is 
completed The remaining ten percent does not present any more difficulties than the standardization of a few 
highly specialized and intricate tubes and measuring devices, coupled with further routine research engineering 
in mechanical construction or prototypes of the unites for economy, efficiency and lasting qualities when 
produced commercially. 


Pepe's Tesla Pages htpi/www-tesla hu] 


CHAPTER ONE 


ANEW ERA IN ENERGY 


Power from the Cosmos and the Earth 


Dr. Nickola Tesla said over sixty years ago, "Ere many generations pass our machinery will be driven by 
power obtainable at any point in the universe. Is this energy static or kinetic? If static, our hopes are in vain; if 
kinetic, and this we know it is for certain, then it is a mere question of time when men will succeed in attaching 
their machinery to the very wheelwork of nature. "Nickola Tesla was not referring to so-called "atomic energy” 
ог nuclear energy but to the energy which is continually bombarding the earth from outer space. Call it cosmic 
or what one will 

Enough energy is coming to the Earth to light one million, one hundred ninety-three thousand, six hundred, 
‘one hundred-watt lamps for every human being on the earth today. No fuel of any kind will be taken as a dead 
load for the energy can be "picked-up* direct by great ocean liners, railroads, airplanes, automobiles or any form 
of transportation, to say nothing of the heat, light and power available for use in ай kinds of buildings; to pump 
water on the desert lands with equipment of only a fraction of the weight of any steam plant or any kind of 
engine in use today and at a fraction of the cost. A wild dream? A proven, practical reality as hundreds of people 
know who have witnessed the MORAY Radiant Energy equipment. Powered from the cosmos! 

The total energies involved in "cosmic" radiations are individually and collectively very large. The methods 
ог processes of thelr generation involve a basic relation to the total structure of the action of the universe. 
Physicists today believe that cosmic radiation consist primarily of protons and, some heavier nuclei. At times 
they pack a maximum allop of around 100 quadrillion electron volts. Coming continuously, with slight 
variations in time, their radiation have a uniform directional isotropy. The earth is therefore surrounded in an 
atmosphere of radiations with the cosmic rays coming continually to the earth from all directions. There may be 
a slight deflection of the weaker rays by the earth's magnetic field, There is every indication that our sun is not 
the source of any appreciable amount of these radiations. The origin, therefore, is from the universe as а whole. 
The total energy of cosmic radiation is more than the entire luminous output of all the stars and nebulae of the 
universe combined. Unlimited power is being delivered to everyone's doorstep. 

The Moray radiant energy discoveries give the greatest amount of energy per pound of equipment of any 
system known to man. Electric power through an electric motor or an electric jet far exceed any form of engine 
in the delivery of power as there is no dead center, or lost motion, in an electric motor nor loss of push in an 
electric jet. A much higher starting torque is had than in any type of combustion engine. 

Cosmic power is the most practical form of "energy harnessing” yet put to use by man whereby it is possible 
to utilize the vast source of energy of the universe without a prime mover at any point on the land, in the ait, on 
the water or under the water, using the energy which exists in the universe and transforming it into useful 
purposes. An electrical generator is, in the true sense, not a generator, as it does not create electrical energy. 
Electricity is not made by the generator, it is merely pumped. From that standpoint, an electric generator might 
be referred to as an electric pump and the Moray radiant energy device as a high-speed electron oscillating 
device. 

To account for the propagation of heat and light — that is, of radiant energy — man has postulated the 
existence of a medium filling all space. But the transference of the energy of radiant heat and light is not the 
only evidence in favor of the existence of such a medium, Electric, magnetic, and electro-magnetic phenomena 
(and gravitation itself) point in the same direction. 

I is a matter of common observation that attractions and repulsions take place between electrified bodies, 
‘magnets, and circuits conveying electric currents, Large masses may be set in motion in this manner and acquire 
kinetic energy. If an electric current be started in any circuit, corresponding induced currents spring up in all 
very close neighboring conductors; yet, there is по visible connection between the circuit and the conductors. То 
originate a current in any conductor requires the expenditure of energy. How then is the energy propagated from 
the circuit to the conductors? If we believe in the continuity of the propagation of energy — that is, if we believe 
that when it disappears at one place and reappears at another, it must have passed through the intervening space, 
and therefore have existed there somehow in the meantime — we are forced to postulate a vehicle for its 
conveyance from place to place. 

"When a body is electrified, what we must first observe is that a certain amount of energy has been spent; 
work has been done, and the result is the electrified state of the body. The process of electrifying a conductor is 
therefore the storing of energy in some way in, or around the conductor, in some medium, The work is spent in 
altering the state of the medium, and when the body is discharged the medium returns to its original state, and 
the store of energy is evolved. Similarly а supply of energy is required to maintain an electric current, and the 
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phenomena arising from the current are manifestations of the presence of this energy in the medium around the 
circuit. Formerly an electrified body was supposed to have something called electricity residing upon. it which 
caused the electrical phenomena, and an electric current was regarded as а flow of electricity traveling along the 
wire, while the energy which appeared at any part of ће circuit (if considered at all) was supposed to have been 
conveyed along the wire by the current, The existence of induction, however, and electromagnetic actions 
between bodies situated at a distance from each other, lead us to look upon the medium around the conductors as 
playing a very important ран in the development of the phenomena. It is, in fact, the storehouse of the energy. 

‘Upon this basis Maxwell founded his theory of electricity and magnetism, and determined the distribution of 
the energy in the various parts of the field in terms of the electric and magnetic forces. The medium around an 
electrified body is charged with energy, and the electrical phenomena are manifestations of this energy, and not 
of an imaginary electric fluid distributed over the conductor. When we speak of the charge of an electrified 
conductor we refer to the charge of energy in the medium around it, and when we talk of the electric flow or 
current in the circuit we refer to the only flow we know of, viz. the flow of energy through the electric field into 
the wire 

The work spent in producing the electrification of a conductor is spent on the medium and stored there, 
probably as energy of motion. To denote this we shall say that the medium around the conductor is polarized, 
this word being employed to denote that its state or some of its properties have been altered in some manner by 
the work done on it — that is, by the energy stored in it. In the case of a conductor possessing what is termed а 
positive charge, the medium around it is polarized in a certain manner and to a certain extent depending on the 
intensity of the charge. If the charge be negative the polarization is in the opposite sense, the two being related, 
perhaps, like right-handed and left-handed twists ог rotations. 

Now consider the case of a a body charged altemately, positively and negatively, in rapid succession. The 
positive charge means a positive polarization of the medium, which begins at the conductor and travels out 
through space. When the body is discharged the medium is once more set free and resumes its former 
conditions, The negative charge now entails a modification of the medium or polarization in the opposite sense. 
The result of alternate charges of opposite sign is that the medium at any point becomes polarized alternately in 
‘opposite directions, while waves of opposite polarizations are propagated through space, each carrying energy 
derived from the source or agent supplying the electrification. Here, then, we have a periodic disturbance of 
some kind occuring at each point, accompanied by waves of energy traveling outwards from the conductor. 

The phenomena of interference lead to the conclusion that light is the result of a periodic disturbance, or 
vibration, of the medium, but as to the nature of the vibration — that is, as to the exact nature of the periodic 
change — or what it is that changes we possess no knowledge. We know that altemating electric charges are 
accompanied by corresponding changes of state, or vibrations, of the medium, and if the charge be varied 
periodically and with sufficient rapidity, we have a vibration at each point analogous to, and perhaps identical 
with, that which occurs in the propagation of light; a combination of wave and particle properties. 

This, then, is the electromagnetic theory of the luminous vibration. In the older or elastic-solid theory, the 
light vibrations were supposed to be actual oscillations of the elements or molecules of the medium, about their 
positions of rest, such as takes place when waves of transverse disturbance are propagated through an elastic 
solid. Such a limitation is, however, unwarranted to some extent although we cannot afford to entirely disregard 
the particle theory of light. A combination of the theories have merit. We know that the change, disturbance, 
vibration, polarization, or whatever we wish to term it, is periodic and transverse to the direction of propagation. 
The electromagnetic theory teaches us nothing further as to its nature, but rather asserts that whatever the change 
may be, it is the same in kind as that which occurs in the medium when the charge of an electrified body is 
altered or reversed. It reduces light and heat waves to the same category as waves of electric polarization; the 
‘only quality of the later required to constitute the former is sufficient rapidity of alternation, These speculations 
were given the strongest confirmation by important experiments of Professor Hertz many years ago. 

When a resilient substance is subjected to strain and then set free, one of two things may happen. The 
substance may slowly recover from the stain and gradually attain its natural state, or the elastic recoil may сапу 
it past its position of equilibrium, and cause it to execute а series of oscillations. Something of the same sort may 
also occur when an electrified capacitor is discharged. In ordinary language there may be a continuous flow of 
electricity in one direction till the discharge is completed, or an oscillating discharge may occur — that is, the 
first flow may be succeeded by a back-rush, as if the first discharge had overrun itself and something like recoil 


had set in. The capacitor thus becomes more or less charged again in the opposite sense, and a second discharge 
‘occurs, accompanied by a second back-tush, the oscillation going on till all the energy is either radiated or used 
up in heating the conductors or performing other work. 

‘As stated above, when capacitors are charged with this radiant energy and then discharged through a' circuit 
of proper impedence, reactance and inductance syncronizing the oscillations of the device with those of the 
Universe, we set up electrical inertia. That is, in the reversal of the current, the condensers are charged and 
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discharged and recharged slowly until the energy originally stored in them is radiated in kinetic energy through 
the device, which is kept alive indefinitely by the oscillations of the Universe through establishing resonance. 

Considering oscillations, mechanical and electrical and or mathematical, we find that electrical resistance is 
the same as mechanical friction and current comparable to mechanical velocity. Inertia and inductance then may 
be considered analagous terms. In mechanics the greater the inertia of a body, the longer it will keep in motion. 
In the RE circuit, the greater the electrical inductance the longer the current continues to flow once it is 
established by a syncronized cosmic surge. 

Expressed mathematically, the equations are the same for electrical or mechanical phenomena. That is 


aL 
R ү Where R is the resistance in ohms L is the inductance in henries and C the capacity in farads an 


oscillatory discharge will occur and with a very powerful inductance inertia will assert itself. For low values of 


1 
2a4LC 
frequencies are governed by the quantity of the capacity and the Inductance. 

Tn the vibrations of the forces of he Universe we find the key to the sources of all energy. The real key in 
securing the energy needed in modem industry is the utilization of the energy resources of the Universe without 
being limited to mechanical prime movers. The answer may lie in the balancing of an energy generator that will 
oscillate because of the oscillations of the Universe. Some claim it will be found by a collapsing of the earth's 
magnetic field. Others sek it in the creation of an electron drag. Dr. Gunn, who was а civilian scientist for the 
US. Navy, stated years ago that the earth is a huge generator, generating over 200 millions amperes of electric 
сштеп continuous 

The aurora borealis is considered to be very definitely an electrical phenomenon produced by the passage of 
electric charges through the rarified gases of the higher atmosphere 

The conversion of maner to energy in the stars is now generally accepted as demonstrated, and reasoning 
from what occurs in radioactive disintegration, during which energy waves are radiated, we may conclude that 
energy waves of very high frequency are sent out from the stars, one of which is our sun. Now the conversion of 
energy into marter will equally have to be accepted. 

Ils well known that air conducts electricity away from charged objects. This being true how does the earth, 
a charged object exposed as it is to the surrounding atmosphere, maintain its charge? Dr. Gunn and others have 
proven the earth has this charge. Physicists have shown that the earth has a negative charge which amounts to 
400,000 columbs, yet six feet above the ground the air is charged with more than 200 vols positive in respect to 
the ground. Therefore, ifthe air conducts electricity the earth's charge must be constantly passing into the 
atmosphere. It has been calculated that the earth has a continuous discharge ino the atmosphere of 1800 
amperes. At this rate the earth would lose 90% of ив charge into the air in an hour, yet the earth's charge does 
not diminish but persists and has done so since the earliest of geological time, Where does the earth's source of 
energy come from? It has been found that the higher the altitude from the earth, ionization, which could be the 
media for the flow of energy, increases instead of decreasing. Many names have been given to the sources of 
energy which we may feel are different sources of energy. We сапу on a great deal of research on cosmic ray — 
the universal electromagnetic field, earth's magnetic field and the energy being received on the earth from the 
sun's rays. Could it be all energy is from one source — vibrations? Since the source of energy is the universe, 
the generation of energy by rotary action and by all prime movers is an effect and not a cause. Would it be going 
тоо far to suggest that there is no such thing as heat, light, sound or even electricity; but all things are merely 
effects manifesting themselves in various forms because of the effect of vibrations on various media? 
Oscillatory energy action, be it in a leyden jar or another capacitor, man-made or in what we may call natural 
capacitors, all act the same. The oscillations will continue unt they have reached their cycle of height and then 
there will be а back-rush reuring to where the oscillations originated. Every oscillation, whether large or small, 
is completed during the same interval of time. The beat note of time, the heart beats of life, the oscillations of the 
universe all prove the same great fact that oscillations are governed by the same cycle of time, completed during 
the same Interval of time. Waves of energy have a regular beat note, coming and going as the waves of the sea, 
bur in a very definite mathematical order, coming to the earth from every direction with a definite rhythm that 
might be referred to as the Father of Time, the Sire of Gravitation. 

We repeat, "Energy has a definite elastic or resilient rigidity and density, which is subject to displacement 
and strain.” When a strain is removed, the medium will spring back to Ив old position and beyond, surging back 
and forth as the waves of the sea, and will continue to oscillate until the original pressure is used up. If the 
internal impedance is too great, there will be no oscillations, but it will merely slide back in a dead beat to its 
unrestrained state. Cutting down the resistance to the minimum and by synchronous or resilient ionic actions of 
the device with the ionic actions of the universe, recovery will be quicker and quicker until inertia vill assert 
itself and lengthen out the time of final recovery by carrying the recoil beyond the natural oscillation and thus 


R the frequency of the oscillations can be shown by f. "The rapidity of the oscillations i.e. 
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prolonging the vibrations by oscillations. When the recovery is distinctly oscillatory and harmonics set in, the 
oscillations will continue because of the oscillations of the universe. These oscillations will be surgings with a 
definite beat note of the evolution of matter and the evolution of energy. 

"In the far-off stellar crucibles of the universe we see the same laws being obeyed as in our laboratories. As 
we trace down to the almost infinitesimal constituents of the extremely minute atom, we find apparently matter 
does not exist at all, as the realistic substance which we have supposed it to be. There at its very foundation it 
seems to consist of energy charges which probably stimulate the motions of celestial bodies. It is becoming more 
and more certain that the apparent complexity of nature is due to our lack of knowledge, as the picture unfolds it 
promises a marvelous simplicity. Energy is emitted at various wave lengths, or frequencies which must be taken 
into account in laws of radiation... Now the physicist uses quanta as commonly as he does electron and atoms 
and molecules. Bodies are built of molecules, the molecules of atoms, and the atoms of electrons, ions, protons 
and high energy photons. Here we see the atomistic principle applied to "material" (matter) and then to 
electricity (What shall we call it?) Finally, a physical process — the radiation emitted by the electrons — is 
divided into quanta. With such pictures of the universe being constructed we may cease to be surprised at 
anything, and our interest and admiration will grow. Will we ever get to the final foundation? 

"One of the most marvelous relationships that has ever been revealed in the entire science of physics is that 
between light and electricity. Knowing what we do at the present time in regard to the structure of atoms, this 
relationship is not quite so surprising. However, considering the total absence of this knowledge about a half 
century ago, pertaining to the existence of electronics in atoms of matter, the sudden revelation that light (and 
radiation in general) are vibratory phenomena was very startling and revolutionary." Even today persons 
unfamiliar with fundamental physics find it difficult to believe that energy traveling from yonder star to the earth 
is electromagnetic of many wave lengths of frequencies, with different effects depending on the media, being 
acted upon. 

"Radiant here means proceeding from a center in straight lines in every direction. Energy is internal and 
inherent, "Energy" is defined as a condition of matter in virtue of which any definite portions may effect 
changes in any other definite portion. This was written in 1892, and discoveries since confirm it. Energy then, is 
a state of matter, or, rather, the result of a particular state or condition in which matter may be when any 
observed phase of energy appears. 

Tt is recognized that in addition to possessing Kinetic energy, the atom is capable of absorbing energy 
internally. This intemal energy would seem to be associated with the configuration ofthe particles of which the 
atom is composed, While under ordinary conditions an atom is in what is known as the normal state, or the state 
in which we find matter apparently neither giving off, nor absorbing energy. However, the internal energy of the 
atom can be altered, When the internal energy of the atom exceeds that of its normal state И is said to be excited. 
Excitations may be caused in several ways, among which is the collision of the atom with rapidly moving 
positive or negative particles, ог as in the breaking of lines of force in the modem electromagnetic generator, 
which is nothing more than an electric pump, for the electric generator does not create the electrical energy any 
more than the water pump creates water. Kinetic energy is given up when excitation causes rapidly moving 
particles to give up some or all of their kinetic energy to the atom during collisions. This is taking place in the 
Universe all the time. The electric motor and generator would never have been discovered except a dielectric 
(insulation) had been discovered. Discover a dielectric (a valve) for the energy of the Universe and a means of 
making a device oscillate with the oscillating energy of the Universe and one has the answer to harnessing the 
energy of the Universe. A limiting case of excitation is ionization, in which energy is absorbed by the atom 
sufficiently to allow a loosely bound electron to leave the atom against the electrostatic forces which tends to 
hold it within the atom. An atom which has given up one or more electrons is said to be ionized. It is possible 
that ionization, or in other words excitation, may take place in successive steps through absorption of quanta 
energy, or that is, through the evolution of matter and evolution of forces. The return of an ionized atom to a 
state of lower energy is associated with electromagnetic radiation. So also from the process of ionization which 
may result from a number of causes, and the one we are interested in is through cosmic radiation, electric energy 
becoming associated with the oscillation or vibration of the universe. The higher the frequency, the greater the 
ionization or excitation. All energy appertains either to matter or excitation of energy and continually passes 
from one to the other, ог in other words, continually possessing kinetic energy. There, at its very foundation, 
matter consists of an energy charge which governs the very motion of the planets and suns. 

“Matter is susceptible to motion, and stress. All atoms appertain either to matter or energy and continually 
pass from one to the other, thus producing kinetic energy. There at its very foundation matter consists of energy 
charges which govern the very motion of celestial bodies. 

To introduce а new way of using an old source of energy, be it called the collapsing of earth's magnetism or 
any hypothesis of a source of energy can only be justified by the necessity of explaining the insistent fact that a 


battery of vibratory units can be made to produce 5D KW of energy per unit of 60 pounds. Therefore, some 
hypothesis of theory must be found to attempt an explanation of the discovery of a device whereby energy can 
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be obtained by oscillatory means in harmony with the vibrations (oscillations) of the Universe. On the other 
hand the hypothesis may be taken that the oscillations are out of harmony with the harmonies of the Universe 
cutting lines of force of energy oscillations by oscillations. The viewpoint on the harmonics of the Universe 
depending on what yardstick is used in the valuation of the hypothesis used to explain the results. It all sums 
down to the fundamentals of electromagnetism or whatever name one has chosen to apply to the original source 
of energy which in the final analysis must be accepted as vibration or oscillation. The focus of our attention in 
any field of energy has the same dimensions as has the foci of attention in all the higher fields of vibratory 
energy. It also must be conceded that all energy is vibratory in its final analysis and therefore exists throughout 
all the Universe. It might be well not to throw this theory out of the window as some former theories have gone 
and later had to be brought back through the door because they refused to die but were kept alive by the fact that 
they may have best explained the reason why a modality which existed did perform as claimed. 

Мо one can say that in all space, including that of the Earth's atmosphere, all matter is not being bombarded 
by high speed particles. Therefore is it too far wrong to say that throughout space there is energy and this energy 
is Kinetic in nature and can be hamessed and used by man by oscillatory means without a mechanical prime 
mover? Not alone on the earth but in ай the Universe. 

It has been proven that this oscillatory energy will drive special constructed electric motors at a speed 
heretofore never dreamed possible, Tesla had a glimpse of the idea in his one wire motor. Also by this means of 
oscillatory action the clockwise vortex of the pull of gravity in the Northem Hemisphere can be made to rotate 
counter-clockvise and the counterclockwise pull of gravity in the Southern Hemisphere can be made to rotate 
clockwise. This is a complete reversal of the vortex of the earth's magnetic pull, or call it what you will 

"Watson Davis, director of Science Service, Washington, D.C. in his book "The Advance of Science,” 1934 
writes "Cosmic Rays bombard the earth from outer space every second of the day and night. They penetrate 
everything including our own bodies. They сапу the mightiest packet of energy yet known to science. They give 
rise to burst of material particles. — 

"ОГ all radiant energy rushing about the universe, the Cosmic Rays are thought to be by far the most 
important. Science deduces with astronomical accuracy that the universe's total radiant energy in the form of 
cosmic rays is from 30 to 300 times greater than that existing in heat, light, and all other forms combined, Of the 
Imports of energy received by the earth, the cosmic rays equal approximately one-half of the total energy 
coming in from the stars, excepting the sun." 

The important purpose for the quotations which have been given is to arouse attention to the fact that there 
are tremendous energies coming to the earth from outer space. These energies are only different manifestations 
of the energies we see in operation all around us. In many cases we are not even consciously aware of their 
existence. As Mr. Davis states, "They penetrate everything including our own bodies. "Everyone of us is 
actually alive by virtue of these energies. Every part and particle of the Universe is alive with them. The 
generators that now furnish our electric power do not create or originate any power or electricity; they merely 
direct "pump" the existing energy or electricity. In other words, so far as this Is now concerned, electricity has 
always existed, 

Vibrational waves of frequencies abave the normal range of human ear perceptions are catalogued as 
ultrasonics, These are waves of frequencies of over 20 kc, up to 500 m.c. Vibrations above and below these 
ranges act essentially the same. 

Motion is manifest in everything in the universe. In other words, as in a musical note of а high or low C the 
vibrational rate, the frequency, is different but all "C" notes are essentially the same, differing only in harmonic 
and range frequency. This is he foundation upon which much of Moray's investigation of vibration is based. All 
matter possesses а natural rate of vibration. Moray' research in ultrasonics did not end at 500 m. c. but he took 
the harmonic of certain frequencies and utilized them for various results from breaking objects by vibrations to 
bringing down birds out of the air, from throwing the natural vibratory rate of living cells out of balance to the 
shearing off of animal, mineral and vegetable matter. Sometime it has required several frequencies to be 
transmitted over a media at the same time. Any material that has elasticity can propagate this type of ultrasonics 
research, The propagation takes the form of a displacement of oscillations. 

The universe is singing and this symphony or frequency is what keeps every part of the universe and every 
atom in its proper orbit. We can see this in studies beyond the microscope or beyond the telescope, either 
instrument telling us the same story. Science agrees that all form of matter is vibrating at its particular rate of 
frequency and so it is with the various forms of energy, heat light, magnetism and electricity, these are but 
forms of vibratory motion connected with and emanating from the same source, the great generator of the 
universe; or, in other words, all mater, energy or force in the evolution of matter and the evolution of forces 
manifests а rate and degree of vibration entirely of its own. Matter, vibrating at a certain rate of its individual 
character, may be transmitted into other substances by lowering or raising its rate of frequency. If the frequency 
is raised high enough its molecules will separate and the atoms are freed. Raise the vibration of the atoms still 
higher and higher and they will resolve themselves into the original elements of which all matter is constituted. 
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Matter then becomes а form of energy. Frequencies may be developed which will balance the pull of gravity to a 
certain degree of neutralization of the forces of gravity. One then goes beyond those of gravitation. The 
understanding then of the principle of vibration or frequency is to grasp the secret of energy, i. e. vibrations, in 
"which lies the secret of all things. 

The Salt of the earth is energy and the evolution of matter and the evolution of forces in the processes of the 
creation of all things. By the proper uses of these natural laws of energy and matter, matter is turned into energy 
and energy into matter. 

In the Gamma Rays we find potentials which are equivalent to as much as 2,000,000 volts, yet their wave 
lengths are not the shortest known to the physicists. In octaves still higher Пе rays which are known as Cosmic 
Rays. Who can draw a definite line and say how much higher other octaves exist than those known as the 
Cosmic Rays- Our starting point from the discovery of these different rays — vibrations — was electrical 
conductivity of the air. It has been discovered that conductivity is just as strong by night as by day, so that 
radiations emitted by the sun can scarcely be the cause of this energy. May we not, then, accept the theory that 
the sun, in and of itself, has no energy, but is merely a rebroadcaster of the greater generator — the sonic of the 
universe itself; that these two, then — matter and energy — are possibly one? Is the sum total of all that has 
been found out during the centuries of constant research to be judged by the small portion of the universe which 
is visible to man, who is only armed with his telescopes, or with the mast powerful miscroscopes and 
spectroscopes ever made by man? 

AIL space is saturated with vibrations, energies which are doubtless what we may call electrical in their 
ultimate character or very closely allied to electrical action. The relation of matter to energy and energy to matter 
then becomes the potential of the universe, one continuous series of oscillations, oscillating to and fro like a 
great pendulum across the universe. One might ask, "How can one get a steady source of energy from such 
surges?" Could not a steady flow of water be obtained from the waves of the sea? 

In reference to electrons, neutrons, protons, photons, and ions, etc., it is our theory in using these terms that 
they are the energy of the universe, which have become disassociated here and there, and these innumerable 
infinitesimal particles constitute (by forces they exert and the disturbances they originate) the substratum of wl 
our senses terms as matter, and by nature splitting matter the energy of the universe is born and matter "reborn, 

Matter is susceptible to motion, The media is susceptible to stress. АШ atoms appertain either to matter or 
energy, and continually pass from one to the other, thus introducing kinetic energy. There at its very foundation 
matter consists of electrical charges which govern the very motion of celestial bodies — including radioactive 
radiations of energy and matter. The evolution of matter and the evolution of energy. 

There are ample writings and scientific books writen by experts which acknowledge that there is unlimited 
energy in the universe, but to say one is able to tap this supply is another matter. If tell you there is water, good 
cold water, ina glass on your table, but you cannot drink it for a million years, what would you think? You 
know how to get the water ош of a glass. Well, it is as easy to tap this energy now out in space as it will be in a 
million years from now. If сап be done then, it can be done now. 

We speak of generating electricity: To be exact, we only transfer И from one place to another (pump it, if you 
please). We cannot generate it because we can neither destroy or create it. After we have used it to light our 
homes or do other work, it is like water over the wheel — no less water, only the lowering of potential. The 
electricity has "sunk back" from whence it came, ready and waiting for nature or man to raise its potential, when 
it again is ready to do man's bidding, or in other words in the evolution of energy it "sinks back" to Из source. It 
is naturally very slowly but steadily being liberated from the universe only to return again. 

Elements maintain an equilibrium by oscillations, rotations, attractions and repulsions, but this does not 
interfere with a transformation of equilibrium, which when the transformations of equilibrium are rapid enough 
become heat, light and electricity, Le., matter is turning into energy and energy into matter. 

There can be no "production" of current electricity, there will be no kinetic energy if there is no disturbance 
of equilibrium, that is to say change of potential of energy level. When one thinks of the oxygen and nitrogen 
molecules of the ай all about us moving with the speed of bullets and striking us and everything with this speed, 
‘one can form some idea of the agitation taking place in the universe. The oscillations of the universe are part of 
this agitation. 

"The oscillations of these electrons, ions, photons, protons, etc. out in space are emitting electromagnetic. 
waves of many wavelengths and frequency. In the Moray device it is so constructed that the frequency is very 
much lower on the secondary side than on the primary side and almost complete resonance established. 

AIL radiant energy is now believed to possess mass or something equivalent to it. Mass and radiant energy 
are even considered to be interchangeable. 

We are convinced the energies from the Universe are active radiations produced in "nature's cyclotrons" 
(nature's reactors) by the evolution of matter into energy and energy into matter. 

scientific American" (1930) — "The earth itself is a huge electric dynamo generating enough current to 


supply light, heat, and other electrical needs to the 10 largest cites in the U.S. for at least a million years." 
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Researches on thermal reactions inside the earth, conducted by Dr. Ross Gunn, indicate that the earth is a great 
generator. 

lature of the World and of Man" (Printed by the Univ. of Chicago Press, 1925) "The amount of light and 
heat (radiant energy) received by the earth from the sun is enormous. On the square yard exposed 
perpendicularly to the sun's rays radiant energy is received at the rate of one and one-half horsepower. The 
average rate for the earth through the periods of darkness as well as of light is three-eights of a horsepower per 
Square yard. This means that 300 horsepower are received on a building 50x150 feet in dimensions. Our planet 
is receiving energy at the rate of 160,000 horsepower per inhabitant of the earth at the present time. 

"The earth receives but an insignificant fraction of the energy the sun radiates: only about one-two-billionth." 
"The Advance of Science,” by Watson Davis, Director, Science Service, Washington, 1934. 

Cosmic Rays bombard the earth from outer space every second of the day and night. They penetrate 
everything including our own bodies. They carry the mightiest packet of energy yet known to science. They give 
rise to bursts of material particles. 

Hundred Billion Volt Wallops 


Preliminary analysis of Explorer VI data just published shows he belts hen in size and in intensity — at least hls was бе state of 
attairs during August and September of last year. 

"Another surprise come ia the discovery of a third belt ing between he outer and inner bels found by Van Allen, Perhaps this new belt 
shouldbe called the Апоу, Hotman, and Winckler bel in hanor of de dre University Of Minnesota comi ray scientists pons fr 
is discovery. 

The dee physicists from the Land of Lakes masterminded the construction af the radiation detection equipment which formed рап of. 
the payload of Explorer VE and analyzed the data i accumulated. 

"The new shape in radiation belis found by the Minnesotans confirmed а growing suspicion that the bells ше not the stable pair of 
doughnuts once visualized, ня а shimmering set of tenuous rings which may change markedly fram day ta day. 

Radiation levels measured by Pioneer IH, Pioneer IV, he Ruslan Mecha, and Explorer УТ have shown significant vans, 

Бошо, Explorer VI was in orbit and busily taking radiation measurements during а stung magnetic storms created һу шнш 
cavity on the face of the sun. 

AS атеши, бе step-by-step reaction of he belis ta such а storm and a rather complete history of their rer to normaley was bain 
pru 

The obi of Explorer VI was ideal in several respects for the poing of he testy and extent of the Van Allen belis, 

"obit was highly рис, extending Tom about 4100 miles fron the eas centr as near polat ta some 30,000 miles at its far 
pon 

Moreover, the inclination of the obit was such hat the rocket passed fom rather high northern magnetic Latitudes о high southern 
magnetic шшшде. 

"Because of these two ial characteristics, a age partion of the region of the bels was canned in several days time. 

“That porton of he new data which has been processed to dte indicates that the maximum normal radiation dosages ia the belts during 
the period of Aug, 7 ta Оп. of last year was down Significantly compared to that found earlier wit payloads abord Pioneers Ш and IV, 
and tne Soviet Mechas, 

On е night of Aug, 16-17, a sirang geomagnetic storm occurred wich brought a new surprise. During the first 24 hours of the tam, 
about wold of йе radiation In е оше zape was "dumped on the earth. 

"Available evidence suggests that he last radiation consed largely of low energy electrons. 

The outer bekt soan recovered, in fact averssecovered, and pear the end of de sam, on Aug, 18, е ouier belt was found w contain 
about five times бе total radiation found there before the str, 

Ths abnormally high radialon "ever persisted for 10 days and was followed by а slow return to narmal. 

AS yet, а sadisfactory explanation of he “dumping” process in the radiation of the outer bel has not been found- 

rcg the probable duping paths of this radiation го ea, dhe Minnesota scs found that И should show up near the surface of. 
бе earth between подле ttd: of 52 and 62 degrees, with a peak appearance at 57 or 5В degrees 

"On the very night oe magnete storm, the counters aboard Explorer Vi revealed the disappearance of dito fram the outer bell, Dr: 
Winckler observed an aurora over Minneapolis, t a magnetic Ide of 57 degrees. 

The tie-in was inescapable. The observed aurora mu have been caused by the jumped electrons fromm the outer belt. 

Such electrons would produce mare than the visible evidence of an aurora. I-hey would produce X-rays, Previous observations by 
balloon had already indicated that such X rays were often present a relatively low latitudes during times dot visible auroras lay far ta he 
ло, 

The Minnesota data thus gives support 1o de idea at under certain conditions a least, an aurora may consist of two parts, a visible 
аша most likely appearing near the usual auroral ne and an Xy auroras vise perhaps ta бе naked ev, ing o the sou 

The National Aeronautics and Space Administration picked up he ab for this work, nd mos Шау wil do so in the Паше as the Van 
Aliens, Amoldys, Hoffmans, Wincklers and others bring new light 1 bear on the remaining mysteries of he earth-cizcling radiation bel 
Sal Lake Tribune, June 19, 1960 


SPACE FILMS DISCLOSE FAR GREATER RADIATION 


BEDFORD, MASS. (UP) — Pilm packs exposed at ues up t 700 miles in an Atlas nose cone showed far greater radiation than 
previously discovered, according ta the alr research and development command, 

"Panicle tack indicate that radiation in йе (Van Allen) belts discovered by the Explorer satelles far oushadow the flux of primary 
cosmic radiation measured by means o sky hook balloons а Зоны alts” the report said. 

Counts а he Asa emulsions show that for every coni ay that penetrated the lok, some 44000 pons of the Van Allen belt 
were recorded. 

"The accompanying photomicrograph of a secon of the emulsion smaller than the head afa common pin shows a wack produced by a 
heavy cosmic ray primary immersed in а sea of protas cating Kinetic energies in excess of four bilion electron volis and thus capable of 
penerang the Alas nose cone. 
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"The more energetic of the rapped particles produce ‘stars ar nuclear explosions inside the emulsion (fm) S00 times more iquendy 
ian observed on er Aerobee rockets Which reached only 100 miles, below e Intense парай radon of the Van Allen bl.” March 


No other radiations "pack such a wallop" as Cosmic Rays. Compared with other energies here on earth, they 
rate thousands and millions of times as powerful. Cosmic Rays energies seem to lie between 100 million and 
more than 100 billion volts. It is not possible to be any too definite and postive, because estimates necessarily 
change with additional experiments and knowledge, Comprehension becomes difficult when energies reach 
billions of volts. The highest electrical presssure on high-tension power lines is 250,000 volts. The peak of 
artificial electricity production for experimental purposes is 20 million volts. Lightning is rated at about 1 billion 
volts. 

Dr. Anderson's cloud chamber at California Institute of Technology in which the positron was discovered 
has furnished much information about cosmic ray energies. He found that some positrons are born of cosmic 
rays smashing into matter. The cosmic-ray energies deduced from the tacks left in the Anderson cloud chamber 
range from 100 volts to 3 billion volts. The Lemaite-Vallarts theory together with Dr. Johnson's asymmetry 
measurements give definite values for the energy of half of the cosmic radiation, and shows it continuously 
disturbed between 5 billion and 50 billion vols 

The figure of 100 billion volts is a result of Dr. W. Kolhorste’s measurement of penetrating radiated in the 
depths of the Strassfurt salt mines. He found that the minimum energy of these rays had a penetration which was 
greater than ever before demonstrated. Dr. Axel Corlin of Sweden's Lund Observatory found radiation that still 
had energy after passing through somewhat greater depths and, therefore, the voltage figures can be made even 
higher. And energies of 100 billion volts or more are indicated by the great bursts set off by cosmic ray 
collisions, called the stosse, which have been observed particularly in Germany. The Moray RE devices have 
worked equally well in deep mines under water or high in the mountains and in an airplane. 

It is about 100 years since science began to consider light, heat, magnetism, galvanism and electricity as 
natural forces. In the early part of the 19th Century school books termed these things imponderable substances. 
The corpuscle theory of light was taught and the sun was supposed to contain a never failing supply of these 
corpuscles. Alter the corpuscular theory had about faded man turned to the wave theory, but even the wave 
theory was based on a crude concept of a movement of the ultimate principles or atoms of matter. The electronic 
theory superceded the old theory and while the electron theory surpasses all former theories, could it be, as 
greater light leads us on, the electron theory will be found to lack "absolute" knowledge, and the Einstein 
Theory stand some revision, amendments, or even undoing? 
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CHAPTER TWO 
REACTIONS BY MEANS OF ELECTRONIC EXCITATION 


As1 stated in 1914 in connection with the action of Moray RE tube values. 
If two molecules were beyond each others Molecular range and if the neighboring surfaces could, by any 
means as by the supply of electricity from without, be oppositely electrified, the forces of cohesion would be 
intensified momentarily by something akin to chemical affinity and cohesion would set in over Ultra-molecular 
distances. The opposite charges cannot be maintained electrostatically between two neighboring metallic 
surfaces, but they can be momentarily imparted by a sudden jerk of disruptive discharge or receive electric 
impulses, these are the things which are effective in promoting chemical cohesion. It is not to be supposed that 
the elections in a polarized atom need to be disturbed in any great amount in order to produce chemical 
cohesion, polarization converts ordinary molecular force in cohesion into incipient but real chemical affinity. 

It has long been known that electrical forces between charges are of the inverse square law type. The 
interactions of two moving charged particles fre in space can be easily computed by our analogy to our well- 
known astronomical problems with due regard to the signs. Coulomb's Law states, "The forces exerted upon 
each other by two small charged bodies varies directly as the product of the charges and inversely as the square 
of the distance between their centers." The force also depends on the Kind of medium in which the charged 
© @ Where p is the permeability of the medium. As an illustration of the force 
Apr 
given by the Coulombs Law, if we have two small bodies each charged with one coulomb of electricity and 
these are placed in a vacuum with a distance of one meter between centers the force of repulsion will be 89 x 
10° neutons or 2.25 x 10° lbs. 

It is obvious that chemical molecules can be made to obey Coulomb's Law and may be subjected to the 
interactions of ће electrical forces, the impact, ог inter-molecular pressure, between the reacting molecules must 
be very large. 

We know from proven experimental facts that at 102 cm. and even down to 10° cm. apart, gaseous ions at 
atmospheric pressure exert very feeble forces on each other. As the ions are being knocked around randomly by 
molecular impacts, Brownian movement whose impact forces are larger than the attractive forces. Only until 
they are within molecular distances to each other is the coulombic potential energy equal to or exceeding the 
average of translation. 


bodies are placed Г 


equal to or greater than 3 Kt. 
npr i Б 
ть the molecular distance 
Inside this molecular distance the fons are actively drawn together; outside this sphere of radius т, has an 
electric field given by the equation: 


at 10° cm. X is 10° volisem, even at 10° cm. it is 10° vols cm. It is apparent that the coulombic force 
Within such molecular distances between oppositely charged ions must be very great. The effect is analogous to 
the entrapping of comets when hey pass near a planet, thereby rendering them permanent members of the solar 
system, Since the stoppage of comet like fans in an encounter with oppositely charged ions occurs well within 
the limits of atomic magnitude, 10° cm., so that the acceleration will e of the order of U'ZI-10* egs, and the 
force needed to drop even a single electron will be 1/10 dyne. The power to stop and neutralize such elecuons 
flying with 1/30 of the speed of light inside a molecular thickness сап Бе estimated. 
energy (0 (10*^10* = 10" erg / sec 
time 2 

Reaction of excited atoms or molecules is of importance only under conditions of high electric densities, in 
View of the short time intervals involved,” that is 10° sec. Some atoms can, however have electrons in metastic 
state of excitation lasting some 10“ sec. However, at lower electron densities second impacts can change the 
phenomena, and such atoms in impact with neutral atoms or molecules of an appropriate sort can lose energy by 
Inelastic impacts causing excitation, ionization or dissociation of the molecules. 

In any сооп between a charged particle and a neutral molecule ionization takes place because of the 
electric force exerted on the planetary electrons in the molecules. 
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The Bohr Theory of spectral lines indicates that an electron should be able to lose energy to an electron in an 
atom or molecule as soon as it possesses an energy equal to hv=1/2 mv’; v is the frequency of the energy 
radiated, h is the Planck constant therefore we have h=6.62 x 107 erg/sec, V-frequency, m=mass. When the 
disturbed electron returns from its orbit or state, it was suspected that the first inelastic impact at increasing 
energies should correspond to these excitations losses, leading to light emission, and not to ionization, the 
ionization potential being higher. It was found in complete conformity with Bohr theory, the first inelastic 
impacts of electrons with atoms or molecules at lower energies, in general gives rise to the emission of light of 
the fist line of a series of these atoms and that as the electrons energies increase, the separate higher lines of 
appropriate frequency appear as the energy reaches a proper value. 

At an appropriate energy of the impacting electron, ће atomic or molecular electrons are completely 
removed from the atoms or molecules leaving behind the positively ionized atomic ions or molecular ions. 

"When an electron possesses more than an ionizing amount of energy, any superfluous energy which it has 
after causing ionization is distributed between itself and some electrons removed from the atoms or molecules. 

А single electron of appropriately high energy can liberate as many as 4 to 5 electrons at once from an atom 
ав in the outer electrons of mercury. The work on dissociation and the mechanism of ionization in certain gases 
such as the rare gases, nitrogen and hydrogen, has shown the possibility of the simultaneous excitation and 
ionization of the same atom by a single electron impact of appropriate energy. 

tis found with few exceptions that the larger the diameter of the atoms and the larger the number of external 
electrons the smaller the excitation and ionization potential will be. 

The probability of resonance and ionization is greatest at the precise ionization or resonance potential and 
falls off exponentially from that value on only to rise again as the next potential is reached. In any case it can be 
definitely stated that the probability of ionization and excitation calculated on the basis of the electron free path 
in a given gas the number ions formed are a maximum at the ionization or excitation potential; thereafter, they 
drop rapidly to lower values as the electron velocity increases, 

We experimentally found the number of ionizing collisions per meter made by an electron, is approximately 
proportional to the excess of energy of the electron above the ionizing energy 

п=С(Е-Е) 
E is the actual energy of the electrons 
E, is the ionization potential of the gas 
Cis a constant 

The energy an electron must have before it can produce an appreciable amount of ionization is always 
considerably larger than the ionization potential. The ionization potential determines only the energy at which 
ionization by collision starts. The greatest amount of ionization occurs when the electron has an energy 5 to 10 
times that given by the ionizing potential. 

‘The minimum value of the potential at which definitely inelastic impacts of electrons with atoms or 
molecules set in and where the electrons lose all, or a large fraction of their energy at a single impact, is called 
the critical potential. It was first observed that the conductivity of gas was increased at the critical potential, or 
first ionization potential, that is, when an electron acquired an energy of equivalent volt Va, characteristic of a 
given gas, it was able on impact, to remove an electron from an atom which has an ionization potential of У, 
This is expressed in electron volts. 

The second ionization potential corresponds to the work required to remove a second electron from the atom 
or molecule, when ће atom or molecule has already been ionized 

Unless ionization occurs, atoms and molecules can absorb only discreet amounts of energy, this energy has 
the effect of moving the most loosely held orbital electron or electrons in an atom to some larger orbit. Thus at 
normal temperature 80,°F, the average kinetic energy of the gas molecules corresponds to less that 0.04e.., that 
is, the fraction of ће total number of molecules which has energies greater than that necessary for ionization of 
the gas is extremely small. 

Because the mass of the electron is so very small the energy it loses in an elastic collision is only a small 
fraction of its total kinetic energy. The fraction f is given by the following equations 

f mM (1 WM) 
(m-My Wm 
WM average mass of the molecules 
Wm average mass of the electrons 

is approximately equal to m/M even when the average energy of the electrons is only 20% or 30% larger 
than the average energy of the molecules. Thus with a comparatively small electric field, if the electrons can 
make a sufficient number of collisions the average energy of the electron can become many times that of the 
molecules 

If the electric intensity were only 100 volsiampere the average energy of the electrons in oxygen would be 
about 45 e. у. at 1 mm. Hg, This corresponds to a temperature of 35,000°k. Under conditions such as these the 
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actual kinetic enr ога fay large faction of ве electrons would ths be larger in he ionization energy of 
the molecules and ionization could occur owing to he сооз йе electrons with neutral molecules 
The forces acting between an electon and à molecule vary much more than he inverse square law coulomb. 
‘This isreresemted by he folowing equation: 
2-9 c 


[ттуу 


this assumes spherical elastic molecules and ions, these attract each other at a distance r with a force f. Thus 
an electron can approach very closely to a neutral molecule before experiencing any force due to the neuclel and 
the orbital electrons. If then, the electron has made a series of collisons and its energy or velocity is sufficiently 
low it can attach itself easily to the neutral molecule to form a negative ion. However, at ioo low pressures, the 
electron mean free path is increased and collisions are few thus insufficient to bring about the formation of 
negative molecular ions. 

Electrons of low velocity approaching an ionized atom or atomic ion or molecular ion, must be able to 
interchange velocities so that while one electron neutralizes the ionized atom, the other electron escapes with the 
total energy resulting from the process. Another example would be а free slow-moving electron approaching an 
excited atom, the energy of excitation is given to the slow electron while the excited electron retums to its 
normal orbit without radiation or to some intermediate orbit with radiation of lower frequency. A classical 
example for illustration is the irradiation of mercury vapor by the line 2537 Au; the mercury vapor becomes 
activated, is then in a metastable state; И these atoms collide with Thallium atoms while in this state, a thallium- 
electron would be raised to a higher level so that it emits the green thallium line. The difference bewteen the 
energy of the 2537 Au line and the low-energy thallium line is converted into kinetic energy of the separating 
mercury and thallium atoms after impact. Ifthe activated mercury atom strikes hydrogen molecules in the 
excited state the energy is converted into the work a dissociation of these molecules into atoms or molecular 
hydrogen fragments. If the excited mercury atom collides with an atom of lower ionizing energy, this may 
remove an electron from the neutral atom ionizing it, and itself returns to the normal state. 


Methods of electronic excitation 


А. Processes in the gas itself; 
1. Rapidly moving electrons and beta particles from radioactive changes. 
2. Rapidly moving positive charges, protons and alpha particles. 
3: Rapidly moving positive ions in high electrostatic fields 
4: Photo electric ionization by ultraviolet light, X-Ray and other rays beyond the light rays as coming 
from the Cosmos, 
Through chemical reactions in the gas, e. g. е. oxidation of NO — NO; P — РО, PO», etc. 
Possibly ionization and excitation of the gas may be caused by temperature alone without action of 
the walls, or by impact of rapidly moving neutral atoms or molecules from other sources, for 
example neutralized alpha rays, 


B. Processes due to solid o liquid surfaces in contact with the gas. 

1. Bombardment of metal by fast electrons, alpha particles, positive ions or recoil atoms giving 
secondary atoms. 

2. Action of metasable atoms on solid surfaces giving secondary atoms. 

3. Action of gamma rays, X-rays and light on solid or liquid surfaces giving electrons photoelectric 
effect 

Incandescent metals in general emitting large numbers of electrons called thermo-ionic emissions. 

5, Incandescent surfaces having salts, phosphates, oxides, chlorides, or complex metal salts of mixed. 
composition, at lower temperatures give positive ions such as sodium ions, postassium ions, 
barium ions, etc. 

6. Chemical reactions at surfaces, oxidation of moist phosphorus, potassium, sodium, give ions of 
both signs, but more negative ions. 

7. The atomizing of liquids into minute droplets by high velocity air currents tangential to the surface 
causes the smallest droplets to become negatively charged. If water is used which contains ions 
the larger droplets have ions in them and are predominately positive. The source of conductivity of 
the gas is the source of the charges on rain clouds and thunderstorms. 

8. Frictional effects between solid particles suspended in gases, as typified by electron in sand storms. 
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9. Ionization of a gas can occur when the average energy of the molecules becomes so great that the 
energy transferred in a collision bebetween two neutral molecules is sufficient to ionize one of 
them. 

10. The collision of free electrons with neutral atoms or molecules. Ionization by collision between 
molecules and electrons in thermal ionization may involve several processes: 

а. The electrons may ionize directly in colliding with a neutral molecule. 

b. The electron may excite a molecule acid subsequent electron may ionize it. 

c. An electron might excite а neutral atom which subsequently in returning to its normal state 
would give off radiation and cause photo-lonization either in the gas or at the walls of the 
discharge. 

11, The electric field is then one of the most important ionization agents. 


‘An ion moving under the influences of the forces of the electric field is given by the following equations: 


— XAned. 


legend F — force; X — field strength; A — base area volums; n — ions/cc; e — charge; d — length 
parallel to field 


This force acts on each ion between its 10° collisionsisec. with molecules to give it momentum in the field 
direction. At each of the 10" impacts some of this momentum is yielded to the neutral molecules with which the 
ion collides. As a result the molecules are set into a motion along X. 

"When a molecule captures a charge to become a molecular ion it moves in the electric field according to the 
following equation: 

K — elê x 3.1416 - a (1-AL/a) 


legend e — charge; coefficient of viscosity; a — radius of particles; A — constant, (874); L — Mean 
free path, 


The distance a molecule moves between impacts is called а free path, the mean free path is dependent on the 
velocities of the ions. 

Now an ion that has fallen through a potential difference of one volt will have a kinetic energy of 1.6 x 10° 
joule. That is, 

qE—1x1.6 x 10—1.6 x 10? joule 

According to the equation: q E — "mv? we find that the velocity of the particle after falling through а 
difference of potential of Е volts is entirely independent of the length of the path the particle has traversed and 
also entirely independent of the form or shape of the electric field. The electric field intensity may be distorted in 
апу way we please. That is, it may be at a high at one point, low at another, but still if the total difference in 
Potential is E volts, the velocity of the particle will be: 

V = ar mE) 

E. g an electron with the kinetic energy of one electron has a velocity of: V — 593 x 10° meters/sec. 

A hydrogen ion having a kinetic energy of one electron volt would have a velocity of 9.85 x 10° meters/sec. 
Or nearly 6.1 miles per second. Hence the mobility of charged particles, positively charged molecular ions and 
negatively charged molecular ions or atomic ions in the electric field may be controlled by simply controlling 
the difference of potential through which the particles аге falling. Further, since the molecules are to react with 
опе another the rate of reaction and the intensity of said reaction may be controlled at will. 

А specific case in which the electric field performs the double function of molecular excitation and the 
creation of inter-molecular and atomic ions is being given by the system used by the inventor. 

I is a system utilizing the principles of the wire corona with concentric cylinder at different pressures, The 
system is modified in conformity to the concept that chemical reactions must take place when the oppositely 
charged molecular ions from an appropriate activated catalyst are accelerated against one another in the wire 
corona, it consists of a cylinder made of a suitable catalyst from which positive atomic ions are emitted. The 
reactants (gases) streaming through the chamber parallel to the length of the wire attain the polarity of the 
negative molecular ions by the high electric field close to the wire. As these negative molecular ions are 
accelerated at the right angles to the wire in the direction of the electric field toward the positively charged 
catalyst cyclinder, they are met by an avalanche of on rushing atomic ions from the catalyst. A certain amount of 
reaction takes place in that instant, (10° sec.) However, some of the negative molecular ions outside the mean 
free path of the positive atomic ions are free to rush headlong toward the positive cylindrical field where they 
are neutralized, and instantly given a positive charge by the avalanche of outrushing postive ions. These 
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positive molecular ions are accelerated back into the field and collide against the negative molecular ions 
coming from the direction of the negative electrode corona. This melee continues until the reaction has come to 
а point when the individual participants are either all gone or the mixture is outside of the electric field; 
backrish oscillations. 

The Moray apparatus combined with other equipment, consists of a combination of specially constructed 
tubes which we will refer to as valves, "pressure transmitters,” interceptors and oscillators. The valves are not 
rectifiers in the sense that they operate as radio valves in changing A.C. or Н.Р. to D.C. They have an actual 
valve action in stopping the "flow" of energy which may be thought of as oscillatory action similar to the waves 
of the sea, without rectification, from returning to the outer circuit, much as a retaining wall could stop the 
waves of the sea from returning. The other modalities and "tubes" of the device are equally unique in their 
performance. Although no new laws of energy are being advanced or claimed as having been discovered, the 
application in the method of utilization of the energy throughout space is unique in that "Generation" is 
accomplished by oscillatory utilization rather than by the conventional prime owner. These detector tubes have a 
synchronized pull with the specially developed oscillators of high faradic capacity and provide a means through 
which oscillating energy may pass to specially constructed valve oscillators whose relation to the first stage 
valve is such as to permit oscillations to come in from but not to return to the outer circuit with an automatic 
variable relation to the oscillations from the universe, and capable of setting up within their circuits initial 
oscillations which coincide with the oscillations of he universe. 

Special provision is provided to stop R. E. tubes from becoming blocked in their disipation of the charges 
created by the oscillations that continually accumulate based on the oscillatory capacity back rush effect 
common to capacitors and herein applied in vacuum tubes. This action of these devices has the effect of 
enlarging and prolonging the time of charge and discharge of the capacitors and the capacity energy in the 
circuit to an appreciable interval in perfect harmony with the natural energy wave through the intercepter's 
valves and oscillators in the circuit which set up in the circuit electrical pulsations corresponding to the energy 


waves captured by the interpreter and again kept from returning to the second outer circuit by "multi-walled” 


valves. The final tubes act as energy pressure transmitters with a means to prevent "shunting" condensation by a 
special form of "getter." This stops condensation accumulating at the base of the tubes which would black their 
ionic action. 

‘One must "split the energy discharge band into lines of variation, сай this what you will, lines of energy or 


line of light beyond the "light rays." The oscillations, therefore, do not become simple oscillations but through 
the action of the Universe set up an energy flow — which might be referred to as the assertion of inertia. When 
inertia sets in the action will continue because of the oscillations of the Cosmos, otherwise one would have a 
complete dissipation of energy and no oscillations. The oscillations will vibrate during the same period of time 
regardless of the potential, but the rate of vibration of the device depends on the “capacity” of its modalities, ie, 
condensers, etc. 

Let us go from the known to the unknown. We have referred to a form of ionic action in place of the 
common electronic liberation accomplished in radio tubes. It is an accepted fact when various substances are 
bombarded with alpha particles they are found to give off electrons. This is the principle involved in various 
vacuum tubes. Thomson gave a similar action of liberation the name of Delta Rays. These Delta Rays or 
electrons are thought by some to originate in a type of ionization which might be referred to as "thermions,” give 
off when the alpha particles strike the bombarded substance, Is it, therefore, possible some "particle" from the 
Cosmos, with greater penetrating power than Alpha particles, would penetrate quartz or various substances and 
set up a decided ionic action? One maybe could learn much from a glorified "monochromator. 

Just as sodium, postassium, caesium, rubidium, barium, strontium, react to visible light, or let us say 
wavelengths, within a certain range, might not certain other Substances or substance react to oscillations from 
the Cosmos or artificially produced radiations? 

The universe is analogous to a radio transmitting station. It is continually emitting energy, only of a greater 
range of wavelength. Wavelengths and frequencies are truly the answer to all vibrant worlds of living things. 
The stellar laboratories providing environments as yet unproducible by man or perhaps only unrecognized, The 
terms cosmic energy, radiant energy (as used by Dr. Moray) can be thought of as synonymous terms of 
frequencies of unknown and undefined limits. In fact, limits of arbitrarily named ranges of the spectrum, which 
the spectrum has not defined so that the terms should be recognized as meaning a locality in the wavelength 
scale without being definitely "fenced." Energy must be absorbed to be utilized. Absorption converts energy into 
heat, chemical energy, mechanical energy, electrical energy and perhaps into forms unknown at the present time. 

brant with life” is more than a poetical phrase, 

In its simplest form an ion consists of a molecule of air that has either one or more or one less than the quota 
of electrons for the electrically neutral molecule. The former is a negatively charged, the latter a positively 
charged ion. Positive ions are attracted toward negatively charged bodies while negative ions drift away from 
them. This process goes on and the medium loses its electrical charge at a rate that is porportional to the 
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abundance of ions, to the velocity at which the ions move towards the attracting medium. The velocity is less or 
greater if the ion is not the simple type but consists of a variable aggregate of molecules. Much could be written 
оп this. but the above should suffice for the present purpose. Let us go on from, not stop at, the Ultra violet 
Light Theory of Aurorea. 

In some electronic tubes the electrons are not emitted directly from the filament but from an indirect Cathode 
which does not enter into the direct electrical function of the tube. Does this teach us anything toward an indirect 
generation of ions and ionic action? Could the opposite deflection of alpha and beta rays and the . undeflected 
course of the gamma rays teach us anything about cosmic energy or radiant energy valves and oscillators? 

The more perfect the ionic action the greater the velocity. The greater the mean free path and the greater the 
collecting voltage the greater the ionic gain of energy will be between collisions and the greater the amount of 
kinetic energy will be conserved, The collision will be "perfectly resilient 

The little we know about "space" and what it contains or may contain is so limited that we are forced to 
acknowledge anything is possible beyond our experiences. The actual material of space consisting of the matter 
of celestial bodies is a very small рап of the whole. There may be many all pervading energies or matter that are 
more important than those we have detected. The very fact of our inability heretofore to detect them may make 
them all the more important їп the cycles of ош life and the things we know. 

There is a multiplicity of phenomena which occurs atthe same time in gas conduction, the known laws are 
largely empirical and approximate, Ohm's law is valid in only a few limited cases, conductivity changes 
markedly with the variety of gas and the gas pressure. In the detector and intercepter circuits it becomes more 
important to maintain oscillatory action than frequency stability. 

‘The relationship and combination of natural vibration and forced vibration is particularly important. It must 
be remembered that a point of resonance will be reached at some frequency and the charge will reach a 
magnitude depending on the impressed force which, in the case of the universe, is immense — the effect of 
resonance, pure resonance. 

Science claims complete resonance is not producible. Science also, at one time, said it was impossible to 
transmit the human voice aver a copper wire. That is and will always be a fact, but the same results are obtained. 
Science also said it was impossible for a heavier than air device о "fly. 

Resonance has been obtained where a return wire in an electric circuit is not necessary. Pure resonance offers 
‘many dangers to the inexperienced investigator. The walls of Jericho are an example of pure mechanical 
resonance, Marching feet, running dogs and some harmonics come within the danger zone for bridges and the 
other mechanical structures, as also the breaking of a water glass. Every substance has a natural mechanical 
vibratory resonance and a point of dissociation. This is also true in electrical or energy resonance. 

The theory is that in perfect resonance the oscillations will become more and more vigorous until the 
vibration or oscillation will go on forever if properly "fed" or to the dissociation of the matter. However, while 
this will be true in theory, it is only partly true. In fact, if one can obtain resonance with the "great generator" of 
the universe with its multiplicity of vibrations corresponding to the natural vibration and pure resonance of the 
different substances — each substance has а different pure sonic, pure vibration, pure resonance, buildings may 
be made to fall, glass to break, matter to explode, but only such things as come within the exact vibratory ranges 
of that resonance will be affected. The vibratory rate and the resonance of water is not exactly the same as that 
of ой. Find the proper mechanical or energy resonance of certain "kinds" of matter and the constructive results 
will far outweigh the destructive. Gasoline and fire each have their place which must be honored and feared as 
also appreciated. Man can destroy himself now, so where will a pure controlled resonance make too great a 
difference? There are enough things which, in the hands of babes, ignorance or knaves can snuff out nearly 
everything now; so, where need pure resonance be feared? The writer has, as Tesla did, come very close to pure 
resonance with certain substances. Being in resonance to one substance as compared to another is not being in 
resonance to all substances, 

Put together in pure energy resonance certain electrical responding modalities which synchronize with the 
resonance of certain vibrations of the universe and what have you? Usable energy from the universe. This 
energy may come to the planets as oscillations similar to the oscillations and the tides of the sea. The R. E. tubes 
received this energy in surges, which may last only. a few micro-seconds but the pressure and the current in 
those surges are so large that sufficient energy is delivered to the equipment in resonance as to be un?22ed and 
usable in multiples of flashes and a magnitude which vill compete with the light of day. Remember resonance 
and pressure can do a lot of amplifying of energy. Also remember the vibrations going out from the sources in 
the universe must also return to their sources. Nothing is lost only a lowering of potential like water over the 
wheel. 

The R. E. tubes present no new laws of physics. It may be a case of advancing further in the law and thereby 
obtaining results not at first deemed possible, This is the history of science. В. E. tubes possess greater ability to 
obtain "saturation" and thus charge the accompanying capacitors or condensers at a more steady rate which, 
when a certain voltage is reached, ionization occurs in the gases of the discharged tube and causes the 
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condensers of the valve circuit to discharge into other condensers of the oscillators and the other modalities of 
the circuit. 

"When ionization in the preceding tubes is no longer possible because of the reduced voltage, the process 
stars all over again. The first valve passes vibration of energy into an oscillatory circuit, ionization sets in, a 
discharge occurs and energy passes through another valve into other oscillators. The process is repeated from the 
frst stage on to the second on to the third and so on, much like a bucket bridge. That is why I asked years ago, 

‘cannot a steady flow of water be obtained from the waves of the sea or energy from the vibrations of the 
Cosmos?" 

Many phenomena, especially those occurring in certain frequencies, are still unexplained and there are 
numerous places where the classic theory and observed facts do not agree. 

"When a vibration of any kind strikes a boundary between two media of different vibratory impedances at an 
angle of less than 90 degrees, a transformation of the vibratory rate may be changed into another vibratory rate. 
The R. E. Device, therefore will continue to capture energy by resonance, ог call it what you will, as long as the 
"keep alive" vibration of the Cosmos continues to oscillate the various stages of valves and oscillators in the 
circuit. Simple is И not? Just a case of the trapping of energy which is everywhere present in the primary circuit 
and causing it to oscillate through the secondary circuits t rough a blocked circuit of no return. 

Our experiments have proved that there is an energy which exists in the universe which, by proper 
development of equipment can be made available for commercial use. 

‘One may say all "energy" comes from the sun. Can one prove the sun is the foundation of all "energy?" Or is 
the sun a retransmitter of energy? That light is an electrical phenomena has been amply proved. The atoms in 
those distant stellar crucibles have moving electrons which are emitting electromagnetic waves of many lengths 
and and many frequencies, which can be tuned to certain ranges of wavelengths. Our eyes and other senses 
respond to some of these frequencies but there are many beyond those which we loosely term light. The 
photographic plate records some of these and also invisible radiations of shorter wavelengths or higher 
frequencies known as ultra violet radiations. There are radiations measured by their heating effect of longer 
wavelengths or lower frequencies which we call infrared radiations. There are electromagnetic radiations of 
shorter wavelengths. These are generally known as "Roentgen Rays.” There are rays of still shorter wavelengths; 
these are of unlimited power. These are born and put into locomotion from the very "Source or Foundation of 
Energy." What is а man to do with such a picture of the universe other than let our interest and admiration grow? 
But will we ever get to the final foundation? Anything is possible beyond our experiences. And as Tennyson 
said 


"One God, one law, one element 
‘And one far-off divine event 
To which the whole creation moves" 

Electricity is vibrations. Substance is a vibrating medium. All substances are really combinations of one 
primordial substance i.e. vibrations. Electrons in motion go to constitute an electric current, What electricity is to 
matter, so is electric force to common mechanical force, and electrical inertia to mechanical inertia. By inertia, 
we mean the ratio of force to acceleration. 

Here on earth we have many "receiving stations" which are tuned to certain ranges of wavelengths. 

Energy was defined in 1892 as a condition of matter, in virtue of which, any definite portion may effect 
changes in any other of definite portion. Later discoveries have since confirmed this. Energy then, is a state of 
matter, or rather, the result of a particular state or condition in which matter may be, when any observed phase 
of energy appears. 

Cosmic rays, cosmic vibrations and matter may appear to consist of two entirely different things, but the fact 
is, these two subjects ate actually joined together. Those highly penetrating rays which we call cosmic rays, 
originate somewhere in the remote spaces of the universe and continually bombard our earth with continuous 
vigor day and night, year after yer. 

We must not think of cosmic rays, infra ray and ultra-violet, X-ray, gamma or any ray, or particle as simple 
in character. None of them in any sense of the word consist of a simple frequency of ray. Ultraviolet rays, X-ray, 
gamma rays, cosmic rays and so on all consist of various wavelengths or frequencies, That is all ultraviolet rays 
are not of the same frequency, all X-rays are not of the same frequency any more than all radio waves (hertzian 
waves) are the same frequency. All are exceedingly complex in their make-up. This complexity 15 what has 
given them such an important place in the study of the physical sciences. 

The great study of matter and cosmic rays so closely tied together, will open up greater and greater fields of 
science for the practical good of the human race. 

Experiments have also satisfied us that gravity is akin to, if not an "electrical" oscillation, so well balanced 
that we might, for the lack of a better name, almost сай it а "Wattless energy" until some force is exerted to 
‘oppose its potential and then gravity opposes such force. This means gravity can be controlled and unlimited 
advancement made in ай navigation 
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Facts prove that matter is capable of dissociation fitted to lead И into forms in which it loses all its material 
qualities. Among the most important Dr. Le Bon noted the emission by all bodies of particles endowed with 
immense speed, capable of making the air a conductor of electricity, of passing through obstacles, and of being 
thrown out of their course by a magnetic field. None of the forces then known were able to produce such effects, 
particularly the emission of particles with a speed almost or equaling that of light; it was evident that science 
then found itself in the presence of absolutely unknown facts. Several theories were put forth in explanation of 
them. One only — that the dissociation of atoms, which Dr. Le Bon advanced at the commencement of these 
researches — has resisted all criticism and on this account is now almost universally adopted. 

Tt is now nearly seventy years since Dr. Le Bon proved by experiment that the phenomena observed in 
substances termed radioactive — such as uranium — could be observed in all substances in nature, and could 
only be explained by the dissociation of their atoms. 

The action of light on any substance, a lighted lamp, chemical reactions of very different kinds, an electric 
discharge, etc, cause these elfluxes to appear. Substances termed radio-active such as uranium or radium, 
simply present in a high degree a phenomena which all matter possesses to some extent. When Dr. Le Bon 
formulated for the first time this generalization, though it was supported by very precise experiments, it attracted 
hardly any attention. In the whole world one physicist, the learned Prof. De Heen, alone grasped its import and 
adopted it after having verified its perfect correctness. But the experiments being too convincing to permit of 
long challenge, the doctrine of the universal dissociation of matter at last triumphed. The atmosphere was then 
cleared, and physicists no longer denied that this dissocation of matter — this radioactivity as it is now called — 
is a universal phenomenon widely spread thoughout the universe; and, as Prof. J. J. Thomson demonstrated, 
exists in most substances — water, sand, granite, clay, bricks, etc. 

"What becomes of matter when it dissociates? Can it be supposed that when atoms dissaggregate they only 
divide into smaller parts and thus form a simple "dust of atoms"? We shall see that nothing of the sort takes 
place, and that matter which dissociates dematerializes itself by passing through successive phases which 
gradually deprive it of its material qualities until it finally returns to the rate of vibrations whence it seems to 
have issued as energy. 

"When the fact is once recognized that atoms can dissociate and reappear as energy and then from energy 
back to matter then the question arises as to whence they obtain the immense quantity of energy necessary № 
launch into space, particles with a speed of a same order as light or greater. 

The explanation in reality is simple enough, since it is verified that far from being an inert thing only capable 
of giving up the energy artificially supplied to it, mater is an enormous reservoir of energy, intra cosmic energy. 

‘Such a doctrine years ago assailed too many then accepted fundamental scientific principles to be at once 
admitted. Accustomed to regard the rights, the rigid principles of thermodynamics as absolute truths, and 
persuaded that an isolated material system could possess no other energy than supplied from without, a majority 
of physicists long persisted in seeking outside of it the sources of the energy manifested during the dissociation, 
not disintegration of matter. Gradually we are coming to see the facts. 

The reality of this form. of energy is proven by experimental facts. Cosmic energy is the most powerful of 
known forces, and is the origin of most others including intra atomic energy. 

Matter, formerly regarded as inert and only able to give back the energy originally supplied to it, is, on the 
other hand, a colossal reservoir of energy intra-atomic and inta-cosmic energy which can be expended without 
borrowing anything from without. 

Lis from the intra-sonic energy manifested during the dissociation of matter that most of the forces in the 
universe are derived, notably electricity and solar heat. 

Force and matter are two different forms of one and the same thing. Matter represents a stable form of intra- 
atomic energy; heat, light, electricity, etc., represent instable forms of it (cosmic energy). 

In the dissociation of atoms, the stable form of energy termed mater is simply changed into those unstable 
forms known by the names of electricity, light, heat, etc. 

For the examination of these several propositions let us, as a basis of presentation, take them as proved and 
seek at once the changes they bring about in a general conception of the mechanism of he universe. 

The problem of the nature of matter and of force is one of those which has most exercised the sagacity of 
scientists. ts complete solution has escaped us because it really implies the knowledge, still inaccessible, of the 
first cause of things. Scientific theories heretofore set forth have not allowed us to completely solve this great 
question. They lead, however, to a conception of matter and energy far different from that in use at the present 
day, cosmic energy. 

‘We can attive at the conclusion that matter is an immense reservoir of energy solely constituted by a system 
of vibrating atoms maintained in equilibrium by the rotations, attractions and repulsions of matters component 
par. From this equilibrium result the material properties of bodies such as weight, form, and apparent 
permanence. Matter also represents movement, but the movements of its component clements are confined 
within a very restricted space, This conception leads us to view matter as a variety of energy. To the known 
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forms of energy — heat, light — there must be added another — energy from the cosmos which embraces but 
surpasses intra-atomic energy. This energy is characterized by its collossal greatness and its unlimited 
accumulation with everything inthe universe. 

It follows from the preceding statements that by dissociation of matter one is simply giving to the variety of 
energy which fills all space in a different form — such as, for example, what we call electricity or light but in 
reality are radiations or forms of vibrations, thelr proper status. 

We will endeavour to give an account of the forms under which this energy of the universe may be 
condensed within the atom, and the cosmos, but the existence of the fact itself has а far greater importance than 
the theories it gives rise to of simple atomic energy. Without pretending to give the definition so vainly sought 
for of energy, we will content ourselves with stating that all phenomenality is nothing but a transformation of 
equilibrium. When the transformations of equilibrium are rapid, we call them electricity, heat, light, all forms of 
vibration. When the changes of equilibrium are slower, we give them the name of matter. To go beyond this we 
must wander into the region of hypothesis and admit that the elements of which the aggregate is represented by 
forces in equilibrium, are constituted by vortices formed in the midst of the universe. These vortices posses an 
Individuality, supposed by some to be ephemeral but which the evolution of matter and of energy prove to be 
etemal. The individuality disappears, and the vortex dissolves as soon as the forces which maintain their 
existence cease to act but others form elsewhere, Le. etemal creation, eternal evolution, eternal energy and 
matter. 

The equilibriums of these elements of which the aggregate constitutes an atom, may be compared to those 
which keep the planets in their orbits. So soon as they are disturbed considerable energies manifest themselves, 
as they would were the earth or any other planet stayed in its course. 

Such disturbances in planetary systems may be realized, elther without apparent reason, as in very 
radioactive bodies when, for diverse reasons, they reached a certain degree of instability, or artificially — as in 
ordinary bodies when brought under the influence of various excitants — heat, light, or other forms of vibration. 

These excitants act in such cases like the detonator of an explosive — that is to say, by freeing quantities of 
energy greatly in excess of the very slight cause which has determined their liberation. And as the energy 
condensed in the universe is immense in quantity, it results from this that to an extremely slight loss in matter 
there corresponds the creation of an enormous quantity of energy. 

From this standpoint we may say of the various forms of energy such as heat, electricity, light (all 
vibrations), represent the last stages of matter before it returns into the cosmos from whence it came. 

IF, extending these ideas, we wish to apply them to the differences presented by the various simple bodies 
studied, we should say that one simple body only differs from another in rate of vibration. If we could deprive 
any element of a sufficient quantity of the energy it contains, we should succeed in completely transforming И. 

‘As to the necessarily hypothetical origin of the energies condensed within the atom, we will seek for it in a 
phenomenon analogous to that invoked by astronomers to explain the formation of the sun, and of the energies it 
stores up. To their minds this formation is the necessary consequence of the condensation of the primitive 
nebula. If this theory be valid for the solar system, an analogous explanation is equally so for all matter. 

Such a theory clears away the classical duality of matter and energy. These ate two identical things under 
different aspects. There is no separation between matter and energy, since matter is simply a stable form of 
energy and nothing else and continually changes from one to the other in the cosmos. 

We can only understand things by fiting them into the common frame of our thoughts. The essence of 
energy being unknown, we are compelled to materialize it in order to enable us to reason about it. We thus 
arrive — but only for the purposes of demonstration — at the following definitions: Energy and matter represent 
entities of the same order. The various forms of energy — electricity, heat, light — are manifestations of matter 
in action. They only differ in the nature and the stability of the equilibrium formed in the heart of the cosmos. It 
is through these manifestations that the universe is known to us. 

The illustrious Faraday endeavored to clear away the duality existing between matter and energy. Others 
made the same attempt, by pointing out that matter was only brought home to us by the intermediary of forces 
acting on our senses, But all arguments of this order were considered as having a purely metaphysical bearing. It 
was objected to in Faraday's time that it had not been possible to transform matter into energy, and that this 
matter was necessary to animate the former. Scientific principles, considered assured, taught that nature as a 
kind of inert reservoir could create the liquid it holds. Everything seemed then to point out that nature and 
energy were irreducible things as independent one of the other as weight is of color. It was therefore not without 
reason that they were taken as belonging to different worlds 

The transformation of matter into energy having been demonstrated, it follows that energy may be 
transformed into matter. 

The facts summed up in the preceding pages show that matter in а set form is not eternal but as a rate of 
vibration or energy is eternal, that it constitutes an enormous reservoir of vibrations, and that it disappears by 
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transforming itself into other forms of energy or matter before returning to its source, being in reality just 
another cycle in the process of creation. 

It can therefore be said that if matter cannot be created, it cannot be destroyed but returning to its source 
begins a cycle again. The elements of a substance which is bumed or sought to be annihilated by any other 
means are transformed and are but a change of vibration. They may lose every quality of matter, including the 
most fundamental of them all — weight — but that only shows gravity lost its power over such elements 
because of a change in vibration. The theoretical importance of these principles is considerable but self-evident. 

Tt is easy to deprive matter of all its attributes, save one. Solidty, shape, color, chemical properties may 
disappear but there remains a rate of vibration. The very hardest body can be transformed into an invisible 
vapor. But, in spite of every one of these changes, the mass of the body, as measured by its weight, remains 
invariable, and by changing or restoring rates of vibrations can be made to reappear; this constituted the one 
fixed point in the mobile ocean of phenomena, vibration. It enables the chemist, as well as the physicis, to 
follow matter through its perpetual transformations, and this is why matter remains something mobile and 
etemal. 

The importance of permanence and, therefore, the indestructibility of vibration which one recognizes 
throughout the changes in matter, being the only characteristic by which this great unknown conception can be 
grasped, necessarily became preponderant. 

These fundamental dogmas, the bases of modern science, the researches detailed in this work tend to destroy. 
1f the principle of the conservation of energy — which is simply a bold generalization of experiments made in 
very simple cases — likewise succumbs to the blows which are already attacking it, the conclusion must be 
arrived at that nothing in the world is eternal in а set form but subject to changes of rate of vibration. The great 
divinities of science could also be condemned to submit to that invariable cycle which rules ай things. 

Оп the ruins of former doctrines and after centuries of persistent efforts, there sprang up two sovereign 
powers which seemed eternal — matter as the fundamental woof of things and energy to animate it, the two 
being one on different rates of -vibration. With the equations connecting them, modem science thought it could 
explain all phenomena. In its learned formulas ай the secrets of the universe were enclosed. The divinities of old 
time were replaced by ingenious systems of differential equations. 

Discovery is rarely spontaneous; it only appears so because the difficulties and the hesitations which most 
often surround its inception are generally unnoticed, 

The public troubles itself very litle with the way in which inventions are made, but psychologists should 
certainly be interested in certain sides of the problems of inventions. In fact, they will find therein valuable 
documents on the birth of beliefs, on the part played, even in laboratories, by suggestions and illusions, and 
finally on the preponderant influence of prestige considered as a principal element of demonstration which much 
of the time surplant facts. 

The generality of the phenomenon of the dissociation of matter would have been noticed much sooner if a 
number of known facts had been closely examined, but this was not done. So also is this true of the law of 
oscillations by vibrations of the universe. These facts were spread over very different chapters of physics. For 
example, the loss of an electric charge occasioned by ultraviolet light has long been known, but not one little 
thought Connecting the fact with a cathode ray. More than 75 years ago йере de Saint-Victor saw that, in the 
dark, salts of uranium caused photographic impressions for several months; but as this phenomenon did not 
seem to be connected with any known fact, it was put to one side as the oscillations of the cosmos are пом. For 
hundreds of years the gases of the oscillations or vibrations of the universe have gone unappreciated. The 
common link which connects them appeared clearly when we established that the dissociation of matter and the 
forms of energy which result from it are to be ranked among the most widely spread natural phenomena. Flames 
had been observed to discharge electrified bodies without any one determining the exact cause of this 
phenomenon/. The loss of electric charges through the influence of light had been known for many years but it 
was regarded as а fact peculiar to a few metals with no suspicion of how general and important this law was. 

‘All this phenomena and many others, such as electricity and solar heat — are very dissimilar in appearance, 
but are the consequences of the same fact — namely, the dissociation of matter. 

The discovery of the dissociation of matter by radiation has allowed us to penetrate into an unknown world 
ruled by new forces, where matter losing its properties as we had known it, becomes a form which passes 
without difficulty through obstacles, and possesses a whole series of unforseen properties, the farreaching effect 
of which we have yet a great deal to learn about. 

"With the discovery of the universal dissociation of matter is linked to that of intra-atomic energy and energy 
of the cosmos by which science has succeded in explaining some radioactive phenomena, 

The origin of intra-atomic energy is not difficult to elucidate, if one supposes, as do the astronomers, that the 
condensation of our nebula suffices by itself to explain the constitution of our solar system. It is conceivable that 
an analogous condensation of the cosmos may have begotten the energies contained in the atom. The latter may 
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һе roughly compared to а sphere in which a non-liquefiable gas was compressed to the degree of thousands of 
atmospheres at the beginning of the world. 

The reason this force (the most widespread and the mightiest of all those of nature) has remained 
unrecognized so long is in the first place because man lacked the reagents necessary for the proof of its existence 
and then, because the theory and atomic edifice erected by science were so stable, so solidly fixed in our minds 
that its dissociation and connection with the cosmos remained extremely slight. Had it been otherwise the world 
would long ago have utilized cosmic energy” 

"But how is it that a demonstration so simple as that of the existence of cosmic radiant energy has not been 
made since the discovery of radioactivity, and especially since the demonstration of the generality of this 
phenomenon? This can only be explained by bearing in mind that it was contrary to all accepted principles to 
recognize that matter ог the energy of the universe could by itself produce energy. Scientif is dogmas inspire the 
same superstitious fear as did the gods of old, though they have at times permitted ай their liability to be broken 

The fact of the existence of a considerable condensation of energy within the atoms of the universe only 
seemed at first to annoy us because it was outside the range of things formerly taught us by experience; it should 
however be remarked that, even leaving on one side the facts revealed by radioactivity, analogous 
concentrations are daily observable. I it not strikingly evident, in fact that electricity must exist at an enormous 
degree of accumulation in all substances of the universe since it is found by the electrolysis of water that one 
gramme of hydrogen possesses an electric charge of 96,000 coulombs? One gets an idea of the degree of 
condensation at which electricity existed before its liberation in all the universe. Elementary treatises have long 
since pointed ош that barely a twentieth part of the above quantity would suffice to charge a globe the size of the 
earth to а potential of many thousands of volts, The best static machines of our laboratories hardly give forth. 
110,000 of a coulomb per second, 

They would have, consequently, to work unceasingly for a little over 30 years to give the quantity of 
electricity contained within the atoms of one gramme of hydrogen 

As electricity exists in а state of considerable concentration in all matter, it is evident that the atoms of the 
universe should have been regarded many years ago as a veritable capacitor of energy. One should have 
recognized the quantity of this energy must be enormous; it was only necessary to appreciate the magnitude of 
the attractions and repulsions which ate produced by electric charges before us. It is curious to note that several 
physicists years ago have touched the fringe of this question without perceiving its consequences. For example, 
Comu pointed out that if it were possible to concentrate a charge of another sphere also having a charge of one 
couloumb, the force created by this repulsion would equal 918 dynes, or about 9 billions of kilogrammes. 

"What about the stars and plants of the universe? We know that by the dissociation of water we can obtain 
from one gramme of hydrogen an electric charge of 96,000 coulombs This energy would be enough (and this is 
exactly the hypothesis enunciated by J. J. Thomson) to dispose the electric particles at suitable distances within 
the universe to obtain through thelr attractions, repulsions, and rotations, extremely powerful energies in an 
extremely small space. The difficulty was not, therefore, in conceiving that a great deal of energy could remain 
Within any atom, not just a radioactive one, but that nature was supplying us from the universe usable energy if 
We but reached out to harness i. It is surprising that a notion so evident was not recognized long ago. 

Calculation of radioactive energy has been made within those limits of speed at which experiments show that 
the inertia of mater does not greatly v 

Science formerly established a complete separation between matter and energy. The classic ideas on this 
decision willbe shown in the following passage of a work by Pro. Janet: 

"The world we live in was thought, in reality, a double world or, rather it was composed of two distinct 
worlds — one the world of matter, the other the world of energy. Copper, itn, and coal are forms of matter, 
mechanical labor and heart are forms of energy. These two worlds аге each ruled by one and the same law. 
Mater can neither be created nor destroyed, Energy can neither be created nor destroyed, therefore we can 
rightly observe that as energy and matter are one in different stages we have but one world in the evolution of 
matter and energy 

Matter and energy can assume various forms without matter transforming itself into energy or energy into 
matter — We can no more conceive energy without matter than we can conceive matter without energy. 

It is utterly impossible," Lord Kelvin wrote, "that the heat produced can proceed from the stored energy of 
radium. It therefore seems to me absolutely certain that if ће emission of heat continues at the same rate, this 
heat must be supplied from outside." 

Lord Kelvin fell back on the commonplace hypothesis formed at the outset on the origin of the energy of 
radioactive bodies, which were attributable, as it was then believed, to some mysterious forces from the ambient 
medium. This supposition had no experimental support. It was simply the theoretical consequence of the idea 


"Let us here remind the reader this theory was first given to the world by Moray as early as 1914 and 1926 first 
published in printed book form in 1931. 
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that matter being entirely unable to create energy, could ому give back what had been supplied to it. The 
fundamental principles of thermodynamics which Lord Kelvin had helped so much to found, tell us, in fact, that 
a material system isolated from all external action cannot spontaneously generate energy. Experiment is superior 
to principles, and when once it has spoken, those scientific laws which appeared to be the most stable are 
condemned to rejoin in oblivion, the used-up,wornout dogmas and doctrines of the past 

It would be desirable, even in this so-called atomic and space age, to have the theory which explain the facts, 
and to enable science to know whether the energy is borrowed from the atom itself or from extemal sources 
from the universe. 

Many physicists, like Lord Kelvin, held to the end to the old principles; that is why the phenomena of 
radioactivity, especially the spontaneous emission of particles animated with great speed and the rise in 
temperature during radioactivity, seem to them utterly unexplicable, and constitute a scientific engima, as M. 
Mascart said. The enigma, however, is very simple with the proper explanation. Today there is an enigma on the 
use of cosmic power for commercial purposes. 

‘One can hope, however, that ideas so opposed to classical dogmas as oscillatory cosmic energy and the 
transforming of matter into energy and energy into matter will soon be widely acknowledged. 

The fact is that the scientific ideas which rule the minds of men at various epochs have all the solidity of 
religious dogmas. Very slow to be established, they are very slow likewise to disappear. New scientific truths, 
although they have experience and reason as a basis, are only propagated by prestige, that is, when they are 
enunciated by those whose official position gives them prestige in the eyes of the scientific world. Truths of 
such great importance as Ohm's law which governs the whole of electricity, and the law of the conservation of 
energy which governs all physics, were received, on their first appearance with indifference or contempt and 
remained without effect until the day when they were enunciated anew by individuals endowed with influence. 
Now we limit the conservation of energy without fully understanding what truths it embraces. 

cis only by studying the history of sciences that one succeeds in understanding the genesis of beliefs and the 
laws governing their diffusion. We have just mentioned two discoveries which were among the most important 
of the 19th Century, and which are summarized in the laws, of which one can say that they ought to have 
appealed to all minds by their marvelous simplicity and their imposing grandeur. Now tradition fences them in 
"where we fail to see their magnitude. Not only did they strike no one, but the most eminent scientists of that ime 
did not concern themselves about them except to try and cover them with ridicule. Are we different today? 

That the simple enunciation of such doctrines should have appealed to so few shows with what difficulty a 
new idea is accepted when it does not fit in with former dogmas. Prestige, we repeat, and to a very slight entent, 
experience are alone the ordinary foundation of our convictions — scientific and otherwise. Even the most 
convincing experiments have never consituted an immediately demonstrable foundation when they clashed with 
long established accepted ideas that we hate to discard even when the old dogmas have been proven wrong. 
Galileo leamed this when, having brought together all the philosphers of the celebrated University of Pisa, he 
thought to prove to them by experiment that, on the contrary to the then accepted ideas, bodies of different 
weights fell with the same velocity. Galileo's demonstration was assuredly very conclusive, since by letting а 
small leaden ball and a cannon shot of the same metal fall at the same moment from the top of a tower, he 
showed that both bodies reached the ground together. The professors contented themselves with appealing to the 
authority of Aristotle and would not change or modify thelr opinions. For years И has been the same with R. E. 
‘demonstrations especialy by those who never saw the device 

Galileo lived a long time ago, but the degree of receptivity of minds for new things has not sensibly 
increased. 

When Ohm discovered the law which immortalized his name and, on which the whole science o f electrical 
measurement rests he published it in а book filled with experiments so simple and so conclusive that they might 
have been understood by any child in an elementary school. Not only did he fail to convince anyone, but the 
most influential scholars of his time treated him in such a way that he lost the berth he occupied, as a college 
professor, and, to avoid dying of starvation, was only too glad to take a situation in а college at 1,200 francs рег 
annum, where he remained [or 6 years. Justice was only rendered to hire at the close of his life. Robert Mayer, 
less fortunate, did not even obtain this belated satisfaction. When he discovered the most important of modern 
scientific laws, that of all the examples of the conservation o f energy the vibrations of the universe is the 
greatest example, he had great difficulty in finding a publisher who would consent to publish his findings; no. 
scholar bestowed the least attention upon it, no more in fact than on his subsequent publications, among which 
was the one on the mechanical equivalent of heat, published in 1850. After attempting suicide, Mayer went out 
of his mind, and remained for a long time unknown, to such a degree that when Helmholtz re-made the same 
discovery, he was not aware o f the work o f Mayer. Helmholt himself did not meet with any greater 
encouragement to begin with and the most important of the scientific journals of that day, the Annals de 
Poggendorff , declined to insert his celebrated memoir, "The Conservation of Energy," regarding it as a fanciful 
speculation unworthy of the attention of serious readers. 
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Although matter was formerly considered inert, and only capable of preserving and restoring the energy 
Which had first been given to it, it was necessarily established that there existed within it forces sometimes in 
considerable amounts, such as cohesion, which forces were independent of all extemal agents. Other forces 
such as radiant heat and electricity, which also issued from matter, might be considered simple restitutions of an 
energy borrowed from the cosmos. 

If the cohesion which makes а rigid block out of the dust of atoms of which bodies are formed, or if that 
affinity which draws apart or dashes certain elements ane upon the other and creates chemical combinations, or 
if the osmotic attractions are repulsions which hold in dependency the most important phenomena of life, are 
visibly forces inherent to matter itself, then it was, with the old ideas, impossible to determine the source of this 
energy. The origin of these forces ceases to be mysterious when it is known that the cosmos is a colossal 
reservoir of energy that fills all space. Observation has long ago shown that any form of energy lends itself to a 
large number of transformations, and we can conceive how energy from the cosmos may be the source of all 
molecular forces — cohesion, affinity, ete. — of matter. We are far from being acquainted with their character, 
but at least we see the source from which they spring, the universe where matter is "bom" from energy. 

Outside the forces plainly inherent to matter that we have considered, there are two — electricity and solar 
heat — the origin of which has always remained unknown, and for which we can find an explanation in the 
theory of intra-atomic energy and inter-cosmic energy, the cradle of the intra-atomic energy. 

"When we approach in detail the study of the facts on which their theories are based, we find that electricity is 
опе of the most constant manifestations of the dissociation of matter. Matter being nothing else than cosmic 
energy itself, it may be said that to dissociate matte is simply to liberate a little intra-atomic energy throughout 
the universe and to oblige it to take another form. Electricity is precisely one of these forms. 

Throughout the years the role of electricity has constantly grown in importance. It is at the base of all 
chemical reactions; it is a universal force, and one must connect all other forms with it. That a force with the 
manifestation importance and universality of electricity should have remained unknown for thousands of years 
constitutes one of the most striking examples of apathy in the history of science, and is one of those facts we 
must always bear in mind to understand how we may be surrounded with every powerful force without fully 
realizing their existence. Power from the cosmos radiant energy is another similar example. 

For centuries all that was known about electricity could be reduced to this, that, certain resinous substances 
when rubbed attract light bodies. Could not other bodies enjoy the same property? By extending the friction to 
larger surfaces might not more intense effects be produced? This was the one question of inquiring. However, 
ages passed before a mind arose penetrating enough to ask itself, "The where and why-for," — one inquisitive 
enough to verify by experiment whether a body with a large surface when rubbed would not exercise an action 
superior in energy to that produced by a small fragment of the same body. From this verification which now 
seems simple, but which took centuries to accomplish, we saw emerge the frictional electric machine and the 
phenomena it produces. Why not now let it emerge from the oscillations of the universe arid put into the hands 
of man a power which he one time thought the gods alone possessed the secret to. 

Electricity was then only produced very laboriously and was considered a very exceptional phenomenon, 
Now we find it everywhere and know that the simple contact of two heterogeneous bodies suffice to generate И. 
The difficulty now is not how to produce electricity, but how not to give birth to it during the production of any 
phenomenon whatever. The falling of a drop of water, the heating of a gasous mass by the sun, the raising of the 
temperature of twisted wires, the burning of a match, and any action capable of modifying the nature of a body, 
are all generators of electricity. 

Tf all chemical reactions are electrical reactions, as is now proven to be the case, if the sun cannot change the 
temperature of a body without disengaging electricity, if a drop of water cannot fall without its manifestation, it 
is evident that electricity's role In all forms of life must be preponderant. This, in fact, is what the world is 
beginning to admit. Not a single change takes place in the cells of the body, no vital reaction is effected in the 
tissues without the intervention of electricity. M. Berthelot showed the important roles of the elecric tensions to 
which plants are constantly subjected. The variations in the electric potential of the atmosphere is enormous, 
since they may oscillate between 600 and 800 volts in fine weather, and rise to 15,000 volts at the least fall of 
rain. This potential increases at the rate of from 20 to 30 volts per metre in height in clear to from 400 to 500 
volts in rainy weather for the same elevation, "These figures," Berthelot said, "give an idea of the potential 
which exists either between the upper point of a rod of which the other extremity is earthed, or between the top 
of a plant ога tee, and the layer of air in which that point or that top is bathed. M. Berthelot also proved that the 
effluves generated by these differences of tension can provoke numerous chemical reactions-the fixation of 
nitrogen on hydrates of carbon, the dissociation of carbonic acid into carbonic oxide and oxygen, etc. Why go 
back to these scientists of yesteryear? Only to shaw that much we are doing today does not originate with the 
Atomic Age! There were thinkers before our day. After having established the phenomenon of the general 
dissociation of matter, let us ask ourselves И the universal electricity, the origin of which remained unexplained, 
was not precisely the consequence of the universal displacement of matter. Experiments fully verified this 
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hypothesis, and they proved that electricity is one of the most important forms of intra-atomic energy liberated 
by the displacement of mater. The various methods employed to obtain electricity, notably friction, only hasten 
the dissociation of matter. Now let us turn to vibratory oscillations of the universe 
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CHAPTER THREE 
THE DISSOCIATION OF MATTER 


As we study the dissociation of mater, so will he importance f this phenomenum proportionately increase. 
After recognizing that, elec may be considered one of the manifestations of the vibration of maner 

То maintain that stars such as the sun сап keep up their own temperature by ihe heat resulting from the 
dissociation of thelr component atoms, seems much lke saying that a heated body is capable of maintaining is 
temperature without any commibution from outside. 

Aloni reactions cool, simply because the rise in temperature produced during the dissociation of Ив atoms 
producing the incandescence is far too sight to compensate for is loss of heat by radiation. The substances 
Which, like radium, most rapidly dissociate, can hardly maintain thelr temperature at more than 3° o 4° C. above 
tha of the ambient medium. Suppose, however, that the dissociarion of any substance whatever were only one 
thousand times more rapid than that of radium, then the quanti of energy emit ould more than suffice o 
Keep tin a state of incandescence. 

The whole question therefore is whether, at the origin of things, that is to say at the epoch when atoms were 
formed by condensarions, did they not possess such a quantity of energy or rate of vibration thar they have been 
able ever since to тайа the stars In a state of vibration, thanks to their slow dissociation This supposition Б 
supported by various experiments. J. J. Thomson arrived at the conclusion that the energy now concentrated 
within е atoms is but an insignificant portion of that which they formerly contained and lost by radiation. 
Independently and at an earlier date, Prof. Flippo Re arrived at the same conclusion. И, therefore atoms 
formerly contained a quantity of energy far exceeding the sul formidable amount they now possess, they may, 
by dissociation, have expended during long accumulations of ages a part of the gigantic reserves of forces piled 
up within them at their source in the universe. They may have been able, and consequently may sil e e, to 
maintain a very high rate of vibrarion, Le. stars, Ike the sun and the heavenly bodies. n the course of time, 
however, the store а оп energy within the atoms of cena stars may at length be reduced, and their 
‘dissociation and rate of vibration become slower and slower. Finally, they have acquired an increasing ау. 
have dissociated very slowly, and have become such as one observes ther today In th shape of cooled stars like 
the earth and other planes. 

Ifthe theories thus formulated are corect, and this the experiments of the Moray Radiant Energy discoveries 
so indicate, then inraatomic energy manifested during the dematerializarion of mater constitutes. the 
fondamental element from which most other forces are derived. So it not only eec whichis one of is 
manifestations, but also solar vibrations, te primary source of Ше and of the majority of the forces at our 
disposal. This ашу, wich reveals to us matter in a totally new aspect, permits us o throw unforeseen light on 
the higher mechanics of the universe 

The interest now being shown in spontaneously radioactive substances consists in their emiting in 
considerable quant, elements which other bodies only produce in much smaller quantity. By thus enlarging 
on this general phenomenon, we encourage is study in more dell, as also the rate of vibration in all things. 

Rutherford who studied radioactive substances with great success and, with Curie, discovered. facis 
concerning rays from them, led to the designation of the radiations as Alpha Beta Gamma. The Alpha radiations 
are composed of positive ins the Beta radiations of electrons identical with those constituting the cathode rays 
while the Gamma radiations are similar to the X-rays. Did these pioneers БШМ eter than they realized in 
Showing the way? 

"Alpha panicles are formed of positive ions. They are deviated by an intense magnetic field, but in the 
opposite direction to the Beta rays ог particles. The radius of curvature of their deviation i 1000 times greater 
than that of the Beta particles. They form 99% of the toral radioactivity of radium. They render alr a conductor 
of electricity, Their action on a photographic plate is much less than that of the Beta rays, and thelr force of 
penetration very slight, since they are stopped by a sheet of paper. This weak power of penetration enables them 
to be easily differentiated fom the other radiations to which paper is no obstacle. ОГ all the emission of 
radioactive bodies, It is the Alpha particles especially which make the air a conductor of electricity, and its the 
Beta particles or rays which produce photographic impressions. When a radioactive body is enclosed In a glass 
tube nearly all the Alpha particles are stopped by the glass walls but inside those glass walls great things take 
place because of their electrical conducting ability 

Tt is supposed, from various calculations, that the Alpha particles must have a mass equal or superior to that 
of the hydrogen aom and а like charge. Their speed, as calculated from the extent of thelr deviation by a 
magnetic field of given intensity, is one-tenth that of light. For uranium and thorium, И is for one gramme; 
70,000 per second, and for radium a hundred thousand millions. This emission may last without interruption for 
more than 100 years, 
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The emission of alpha particles, positive ions, is, together with the production of the emanation, the 
fundamental phenomenon of radioactivity. The emission of beta particles and that of the gamma rays, which 
together form hardly 1 % of the total emission, should represent a further stage in the dissociation of radioactive 
atoms. How puny are these compared to the total energy in the cosmos but how close the relationship. 

On striking phosphorescent bodies the alpha particles render them luminous. It is this property which is the 
basis for the operation of the spinthariscope, an instrument which renders visible the permanent dissociation of 
matter. It consists of a screen of sulphide of zinc, above which is placed a small metal rod, the end of which has 
been dipped in a solution of chloride of radium. On examining the screen through a magnifying glass, there can 
be seen spurting out without cessation. a shower of small sparks produced by the impact of the alpha particles 
and the emission may last for centuries. This shows the extreme smallness of the particles coming from the 
disaggregation of atoms, This emission is visible because each particle is made apparent through the enormous 
degree of lateral perturbation produced by its shock on the sensitive surface, in the same way that raindrops 
falling into the water produce ripples which exceed their diameter. One may, by using certain varieties of 
phosphorescent sulphide, succeed in making screens showing the phenomena of dissociation, not only with salts 
of radium, but also with other substances, Herein is the door to greater discoveries. 

The high speed of the alpha particles seems very difficult to explain. This speed is intelligible enough in the 
case of the beta rays, which, being composed of atoms of pute electricity, and having a very small inertia can 
acquire а very high speed under the influence of limited forces; but the Alpha particles whose dimensions would 
appear to be identical with that of the hydrogen atom, a velocity of 30,000 kilometres per second seems to be 
more difficult to explain. It could prove profitable if these experiments of Rutherford and his co-workers were 
taken up again. 

These velocities may not be produced instantaneously; they ate only comprehensible on the hypothesis that 
the particles of atoms can be compared to small planetary systems animated with enormous velocities. They 
would preserve their speed on leaving their orbits as does a stone launched from a sling. The invisible speed of 
rotation of the elements of matter would therefore be simply transformed into a speed of projection perceptible 
only by proper instruments, 

Beta rays are considered to be composed of electrons identical with those of the cathode rays. They are 
formed of negative electric atoms freed from all matter. Their mass is similar to that of the cathode particles, the 
thousandth part of that of the hydrogen atom, Their velocity varies between 33% & 96% of that of light. 

They immediately render luminous by impact bodies capable of phosphorescence, even when separated from 
them by aluminum foil. The phosphorescence is very bright in platinocyanide of barium and some kinds of 
diamonds which are rather rare, but are capable of phosphorescence. 

In addition to alpha and beta particles, the first charged with positive, and the second with negative 
electricity, radioactive bodies emit an extremely slight proportion (less than 196) of gamma rays which are 
entirely analogous, as to their properties, to X-rays, but possessing a higher power of penetration, since they can 
penetrate several centimeters of steel. This property enables them to be easily distinguished from alpha and beta 
rays, which are stopped by a lead plate a few millimeters thick” 

One of the singular properties of alpha-beta-gamma emissions is that none of them can touch a gaseous or 
solid body without immediately causing, no doubt through the disturbance produced by their enormous velocity, 
а dissociation resulting in the production of secondary rays, which are similar in their properties to the primary 
rays, but less intense. These secondary radiations also impress photographic plates, render the air a conductor of 
electricity, and are deviated by a magnetic field. They are able to produce by their impact tertiary rays having the 
same properties. It is the secondary rays produced by the gamma rays which are the most active. A photographic 
impression through a metallic plate is sometimes intensified by the interposition of that plate, because the action 
of the secondary rays then superimposed on the primary rays. Herein may lie a prototype of the action of the 

Emanations can be cheaply drawn from any highly radioactive body either by dissolving in liquid placed in a 
receiver communicating with a closed tube and subjecting the radioactive substance to certain ray bombardment 
ог by bringing them to a red heat in a similar apparatus and bombarding them with rays. The emanation drawn 
into the tube renders И phosphorescent. It can be condensed in liquid ait. This condensation is revealed by the 
localization of the phosphorescence. 

‘At ordinary temperature radioactive bodies in а solid state emit the emanation, but only a hundredth part of 
the quantity omitted in a state of solution and under bombardment of certain rays. By introducing sulphide of 
zine into a bulb containing a solution of chloride of radium, the disengagement of the emanation renders the 
sulphide phosphorescent. Radium, when heated, loses the greater part of its activity because of the quantity of 
emanation it gives off, but it regains it again in about 20 days. The same loss occurs when a solution of this salt 
is heated to boiling. 


T Written by Moray in Europe in 1914 when these penetration values were valid. 
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When solid chloride of radium has been brought to а red heat, or a solution of it has been boiled for some 
time, or better still, subjected to special ray bombardment, it still preserves a quarter of its primary activity, but 
this late is then solely due to the alpha particles as can be noted by the weak penetrating power of the rays 
emitted, when can no longer pass through a sheet of paper. It is only after a certain lapse of time that the 
appearance of the beta rays, capable of passing through metals, again takes place. The activity of the emanation 
is lost rather quickly. The rapidity of this loss varies according to the substance. That of actinium is destroyed in 
а few seconds, that of thorium in a few minutes, that of radium only at the end of three weeks, but is reduced to 
‘one-half in 4 days. 

Radium and thorium produce different energy levels of emanations, that is, of dissociations which begin with 
the emission of the emanations. Five or six have been counted. The first engenders the second, and so on. They, 
по doubt, represent successive stages in the evolution of matter. 

То these emanations are due three-fourths of the heat continually produced by radium, which maintains its 
temperature of 3° or 4°с. above its surroundings. If radium be deprived of its emanation by heating, it gives out 
about a quarter of the heat it emitted before heating. Almost all of the rise in temperature is due to the alpha 
particles. If some emanation of radium is left for several days in а tube, one can observe the spectral lines of 
helium which were not there before. 

Before drawing too many conclusions from this transformation, И must be f irst remarked that helium is a gas 
which accompanies all radioactive minerals. It was from these bodies that it was first obtained. This gas enters 
into no chemical combination, it will not liguify and can be kept for indefinite time in the tube in which it is 
enclosed, а catechist of interesting effect. 

"This derivative from radium is a special hellum since it appears to possess the property of spontaneously 
vanishing. Its only resemblance to ordinary helium seems to consist of the momentary presence of some spectral 
rays. 

The emanation disintegration products of the radioactive bodies represents one of the intermediate 
substances. It is partly material, since eit can be condensed and dissolved in certain acids and recovered by 
evaporation. But it is only incomplete material, since it ends by entirely disappearing and transforming itself into 
electric particles and secondary particles. This transformation, which takes place even in a sealed glass tube, has 
been proved by experimentation. 

Manter and energy! Where can one draw the line? The part played by various radiating substances in the 
phenomena of energy and life is а very predominant one. Mast often it is the indirect reactions which reveal 
their existence in the phenomena of life and allow them to be isolated. АП we know of them in their 
physiological reactions is that they lose their properties if deprived of the infinitely small quantities of mineral 
matter which they contain under а form that we suppose to be in the ionic state. 

"Why go into these reactions? Because they may to a degree help us to understand natural phenomena of the 
cosmos and of life because there is a parallel of phenomena, 

‘Among the substances of which one might strictly say act only by their presence is found the vapor of water, 
which in extremely small amounts play an important part in various reactions. Perfectly dry acetylene is without 
action on hydride of potassium, but in presence of a trace of humidity the two bodies react one on the other with 
Such violence that the mixture becomes incandescent, Well-dried carbonic acid is also without action on hydride 
of potassium, but in presence of a slight quantity of steam it produces a formate, It is the same with many other 
bodies — ammonia gas and hydrochloric gas, for example, which ordinarily combine with the emission of thick 
white fumes, but do not do so after having been carefully dried. I will be remembered that by adding to dried 
salts of quinine traces of water vapor they become phosphorescent and radioactive. 

Although catalytic actions were known many years ago it was only in later years that they proved to play a 
preponderant part in the chemistry of living beings. It is admitted that the disastases and various ferments whose 
role is so important act only by their presence. 

Оп closely examining the role of bodies acting by their mere presence, we note that they behave as И energy 
were transported from the catalyzing body to that catalyzed. This fact can hardly be explained unless by 
acknowledging the catalyzing body is undergoing the commencement of atomic dissociation, We know that, by 
reason of the enormous velocity possessed by particles of matter during its dissociation, considerable quantities 
of energy can be produced by the dissociation of a quantity of matter so small as to elude all attempts to measure 
it. The catalyzing substances could therefore be simply liberators of energy in matter on the earth and in all the 
universe, As in the atomic pile the fission material is worn out so also platinum black and the colloid metals are 
eventually worn out — that is to say, by use they lose a great part of their catalyzing action, The theory involved 
Indicates all matter and energy simply represent a state of equilibrium between the internal elements of which it 
is formed and the extemal elements acting upon it. If this connection is not plainly apparent in some bodies, it is 
because they are so constituted that their equilibrium maintains themselves without perceptible changes within 
the limits of fairly large variations of the medium. Water can remain liquid in variations of temperature ranging 
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from 0° to 100°C., and most metals do not appear to change their state within still wider limits of heat or of rates 
of vibration. However, these facts do not answer all the questions. 

Succession of changes will be accompanied by the liberation of a certain quantity of the intra-atomic energy 
contained in matter. This is going on all the time in the cosmos to such an extent man with his man-made 
devices can never hope to compete. So why not use "nature's gift” of cosmic reactions? The actions by mere 
presence which are of such importance in the phenomena of life, may perhaps find an explanation in this theory. 
It was such studies on phosphorescence which led men to this hypothesis. It will be recollected that pure 
substances, various sulphides, phosphates of lime, etc., are never phosphorescent normally, and only become so 
when brought to a red heat for a length of time with traces of other various bodies — such as bismuth, 
maganese, etc. On the other hand, this elevation of temperature always provokes a dissociation of matter. It is 
therefore reasonable to suppose that the elements proceeding from this dissociation have an active part in the 
compounds then formed, which gives to such bodies the capacity of phosphorescence and sometimes other 
properties 

The combinations so obtained have precisely the characteristics pointed out above as belonging to extreme. 
mobility, that is to say, of disintegrating and then regenerating themselves very rapidly. A ray of blue light 
falling on a screen of sulphide of zinc, illuminates it in the tenth of a second, and a ray of red light falling on the 
same screen, disintegrates the phosphorescence in the same space of time, that i it brings the screen back to its 
original state. These two contrary operations, necessarily implying two converse reactions which may be 
indefinitely repeated, 

These facts prove that by reason of the enormous quantity of inta-atomic energy contained in matter, a loss 
substance too small to be detected by an analytical balance may be accompanied by a very greater liberation of 
energy. We have no need to do this artificially because it is being done for us in the cosmos. 

It is possible even without the action of heat to verify in ordinary bodies the existence of a constant 
emanation from the dissociated matter, though this emanation normally is extremely small in quantity. This all 
proves that the evolution of creation is going on continually 

To cause it to be apparent, it is necessary to compel it to accumulate in a restricted space. In order to 
demonstrate this, fold a sheet of metal so as to transform it into a small cylinder similar to the one which 
encloses the ball of а condensing electroscope. The lower opening is then closed and it is left for В days in 
darkness, and then, still keeping it in darkness so as to avoid any possible Influence from light place the cylinder 
оп the insulating disc of the electroscope or special ray counter instruments to examine its radioactivity. И will 
be found, after having charged the whole system, that a definite discharge per minute is obtained. As the metal 
rapidly loses that which it has accumulated, the discharge soon ceases. Many bodies other than metals such as 
box-woad cylinder will produce the same effect, also certain gas-filled tubes. 

The metal, after ceasing to act on the electroscope or counter still has not exhausted its provision of 
radioactivity. It has simply parted with the quantity it can emit at the particular temperature at which the 
‘operation was effected. As with phosphorescent bodies or radioactive matter, it only has to be slightly heated to 
cause it to again yield a more considerable emission of active effluves. The only difference between all matter is 
in the rate of vibration or wavelength, the difference resulting in transmutation; changing and restoring. A matter 
of changing from one rate of vibration to another, evolution in its true sense, evolution from one rate of 
vibration to another or transmutation, energy changing into matter and matter into energy as we wrote back in 
1925. 

Cosmic rays are constantly creating radioactive carbon and the fusion of small atoms together to make larger 
ones gives off more energy than so-called "splitting" of the larger uranium or plutonium atoms, the uranium 
energy release ratio being only 1 to 1000-that is only 1/1000 of the heavy atoms changed in the uranium "atom 
splitting” process. 

iuclear fission” action is not confined to highly radioactive substances. "Atom splitting" is taking place 
naturally on this earth, in the universe, and on other planets and suns, and there is absolutely по need of the 
unnecessary hysteria that has swept the world aver "atom splitting" as И has been going on naturally from the 
very beginning of time. Energy and matter cannot be considered strangers nor as a science just being introduced 
то the world. When the evolution of matter acid the evolution of forces is considered nothing new is being 
advanced: When we consider radium giving off 3 distinct forms of energy — alpha, beta, gamma — we cannot 
help but see a relationship between electricity & matter. Alpha ray? Alpha particle (matter) Beta Ray (the 
electron, but still matter). 

Radium also emits an emanation which has the characteristic properties of matter (radon gas nuclei of 
helium, ionized helium, another gas generated by alpha rays) from radium which can be condensed into a liquid. 
Its volume varies inversely with its pressure (Boyles law) . Thorium gives off 3 solid substances — 
‘mesothorium, radio thorium, and thorium X. 

Now, if we turn to vegetable matter, we find energy is also being given off similar as in the case of radium, 
thorium and other radioactive matter. This time, however, we find direct electrical energy being given off. 
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Various vegetables and fruits will do for the experiment. A "volta pile" can be made of potatoes, grain, apples, 
onions, etc. Let us consider the apple. In a "volta pile” made of 25 apples (50 halves) one can obtain enough 
fem. to light а flashlight globe. И will also be found that the living animal cell like the vegetable cell is giving 
off energy and consuming oxygen and giving off carbon dioxoide and an electrical potential. 

We-find in vegetable, mineral and animal matter the same relationship ‘and dependence on oxidation and 
electrical energy — oxidation in stellar space, evolving energy into matter and matter into energy. Here we see 
energy and matter and matter and energy vibrating together. 

Regarding the force of energy from the cosmos, noted experts in photography have found the ight produced 
from this source of energy is much whiter than that obtained from ordinary electrical energy. Also, this light 
burns into the film when photographed due to the great intensity and pure white light produced, yet the light is 
easy on even weak eyes. 

1 was also noted that detail from these films could only be obtained by holding back dense areas to about 10 
times that of normal exposure even when non-halation film and super flash bulbs were used., but the pictures are 
sharper. Let us again state, "An electrical generator is in the true sense not a generator. It creates nothing. 
Electricity is not made by the generator, it is merely captured or pumped. From that standpoint an electric 
generator is an electric pump, and a radiant energy or cosmic energy device, a high-speed oscillating energy 

Let me be permitted to say again, if we reverse our imagination on what the telescope has taught us of the 
stellar universe, we will find that beyond the microscope we have the particles of which everything about us 
consists, obeying every law that is found everywhere from stellar space to atomic space. We find bodies in 
motion and when we think о f how small the proton and electron are, and yet obeying the same laws o f the 
universe, we may see the economical wastefulness of science tryin to crack the atom, when nature, or call it 
what you will, is accomplishing the sane thing for us in stellar and inter-ellar spaces. Why do something 
nature is already doing for us?... Lets use what nature offers as 1 first suggested many years ago. From this 
conception, we might see that Democritus came close to а great scientific truth in his bold statement, when he 

all physical phenomena reduced itself to one single item-motion — or as we might repeat 
he sonic of the universe.” Let me repeat, "Do not forget the atom is but a counterpart of the 
universe itself, and that light and other radiations exert a mechanical pressure upon every object they strike, and 
that all these radiations are essentially electrical in their character. There is a breaking down and a building up of 
the atom continuously, and it is this evolution which is producing, eternally, unlimited power 

May it nat yet be shown that the dissipated energy which results from so much transformation of matter 
which has heretofore been unavailable — or should we say, unused by us where it has only appeared to be 
unavailable should now become available to us, an unlimited Source of power through the Moray discoveries of 
application of these forces? And that matter and energy are possibly one is the sum total of all that has been 
found during the centuries of constant research. Ате matter and energy to be judged by that small portion of the 
universe which is visible to man, who is only armed with his limited yet most powerful telescope, or with his 
most powerful microscopes? 

As 1 have said before, 1 repeat again, "АШ space is saturated with energies which are vibratory in their 
ultimated analysis and very closely allied to electrical action. The relation of matter to energy and energy to 
matter then becomes the potential of the universe, one continuous seris of oscillations, oscillating to and fro 
like a great pendulum across the universe. A steady flow of energy can be had from the surges of the universe 
just as a steady flow of water may be obtained from the surgings of the sea. 

Electrons are spontaneously being emitted from the nuclei found in nature and every new discovery on the 
subject bears out the claim that all "space" is filled with energy millions of amperes at very high voltages. Let 

'A" equal the atomic mass and "N" the nuclear mass, Let "Ze" represent atomic nuclear charge, "Ma" mass and a 
mass number "A". We then have the energy found in nature from a given substance to be: 
Energy-Mn (Z°) — Mn (Z+ 1)" — me(e) 
Energy — Ma(Z") — Zm (e) — Ma (Z 1) A (Z4) m(e) — M(e) 
Energy — Mz (Z°) — Ma (Z.)A 

This is based on the disintegration of radioactive material, natural or artificial; but, the same action is taking 
place in the "sonic" (vibrations) of the universe with all matter and energy. 

As long as the universe has existed charged particles now called cosmic rays" have been bombarding every 
planet or object in the universe, including all living bodies, at tie rate of twenty tunes per second and with a 
force great enough to penetrate deep into ће rocks of the earth. 

Cosmic rays have been called "the death cry of the universe" or "by-products of the destruction of matter in 
the cosmos." In the process of the evolution of matter and evolution of forces there is no "death cry," only the 
"song of creation." There is no destruction of matter or energy, only the cycle of matter and energy. The creation 
is going on continually. You subtract in ane place only to add in another. 


EJ 
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CAPTURE OF ENERGY BY RESONANCE 
With the Radiations of the Universe. 


Oscillating Discharge — When any elastic substance is subjected to strain and then set free, one of two 
things may happen. The substance may slowly recover from the strain and gradually attain its natural state, or 
the elastic recoil may сапу it past its position of equilibrium, and cause it to execute a series of oscillations; 
something of the same sort may also occur when an electrified condenser is discharged. In ordinary language 
there may be a continuous flow of electricity in one direction till the discharge is completed, or an oscillating 
discharge may occur-that is, the first flow may be succeeded by a back-rush, as И the first discharge had overrun 
itself and something like recoil had set in. The condenser thus becomes more or less charged again in the 
opposite sense, and a second discharge occurs, accompanied by a second back-rush, the oscillation going on till 
all the energy is either radiated or used up in heating the conductors. However in the case of RE the oscillations 
go on forever because of the actions of the universe. It is known that high frequency currents may be classified 
as to their oscillating characteristics, Le. damped or undamped. The energy from the Universe being of both 
types, depending on conditions beyond the scope of this writing, we have a back rush effect as explained before 
in the RE device. 

The purpose of the capacitors in the RE circuit is to act in their capacity of stored energy discharged. If the 
resistance is low, an oscillatory discharge takes place: The discharge and recharge on the opposite plates 
continues in the ordinary sense until the energy which was originally stored is dissipated. In the case of the RE 
device a different effect is established because the oscillations from the Universe, trapped by the RE valve, 
continue to enter the circuit as waves of the sea beat upon the shore. Wit negligible resistance in the device, no 
energy is lost in heat and the oscillations continue, 

‘With the explanations given, is the obtaining of energy from the energy oscillations of the Universe any less 
understandable than the obtaining of energy from a mechanical prime mover? To use mathematical language: 
exact conditions exist in both cases be they mechanical or electrical systems. The electrical prime mover, the so- 
called electric generator or the Moray energy oscillator all have the same scientific facts. In а mechanical 
system, the greater the inertia the greater the tendency of the body to keep in motion once it is set in motion. In 
an electrical circuit, the greater the inductance with resistance cut to a minimum, the greater the tendency of the 
electrical energy (current) to continue to flow once it is started 


where R is the resistance in ohms L is the 


[AL 
From the above it then becomes clear that if R< 


Inductance in henries, and C the capacity in farads, oscillating discharges take place. For low resistance value 


ie. R, the frequency of the oscillations may be expressed 1 


224 LC 
Let Q be the charge of the capacitor at any instant, C its capacity, R the resistance of the circuit, and L its 
coefficient of self-induction. Then if 1 be the intensity of the current and E the electromotive force, we have the 


equation 
di 


а 


а 
Е-18= — (LI 
а (0 


In this case Е 


The solution of this equation is 
Q= Ae" + Be" 
where р and pare the roots of the equation 
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Writing 
we have 
cR 
йен 
and 


Q-e де" + Ben) 


where A and В are constants determined by the initial conditions, viz. hat initially we have Q=Q a, and 
which give 


+B=Q,,and Au + Bu'=0, 


Hence at any time we have 


Consequently the current at any instant is 


R Q ue 
dt 2CLa 


Hence if a be real — that is, if we have R? > 4L/C -the quantity Q will gradually diminish to zero as the time 
If, however, we have Rê<ALIC, then a will be imaginary, and writing 


Е 
үс. ar 
the above formulae become at once 
Q- Qe [анал sinat) 
ш 2La t 
and 
12 eS sina't 
aa 


In this case the current starts from zero and rises to a maximum; it then falls to zero and becomes reversed, 
after which it passes through a series of oscillations. The discharge therefore does not take place in а single flow 
from one capacitor to the other, but a back-rush sets in, and a series of currents, or oscillations, occur alternately 
in opposite directions. 

The current attains its maximum intensity when 


лапат = 21018 (maximum curren). 
The zero value of the current is reached when 
ач=пх (zero current), 


and consequently the charge at the same time is at its maximum, for we have I=-dQ/dt. Thus the charge 
oscillates backwards and forwards, attaining positive and negative maxima after the lapse of equal intervals 
a/a the time of a complete oscillation being. 
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If the resistance be small compared with the reciprocal of the capacity we may use the approximate formula 


T-2z4/LC 


The successive maximum charges occur when I=0, or 2 t = nt ; they are therefore 


Q Q--Qe7 Q--Qe7 Q--Qe7 

‘The quantities therefore diminish in geometrical progression, and the energy of the charge diminishes 
correspondingly on each oscillation, being lost in heating the circuit. 

Whether the discharge is continuous or oscillatory therefore depends on whether 4L is less or greater than 
CHE, and an oscillatory discharge may be obtained either by increasing L or sufficiently diminishing C and К 

These predictions on analysis have been confirmed, as Thomson suggested, by examining the spark, during 
discharge, by means of a revolving mirror. In Feddersen’s experiments the image of the spark in а revolving 
mirror was viewed through. a telescope. When the resistance of the circuit was high the spark was merely drawn 
ош in width — that is, at right angles to its length; but when the resistance was sufficiently reduced, so that the 
oscillating discharge might occu, the band was reduced to a broken image consisting of a series of strips, each 
step corresponding to a discharge. As stated we have discovered the oscillation of the Universe corresponds to 
oscillation of electric capacitors depending on the frequency of the energy involved going on into infinity. The 
arithmetic progression becoming geometrical, 

The drawings, circuits and theory have been pronounced by leading men of science as scientifically 
mathematically, electrically, sound and correct. 

T is generally accepted now by science, and Moray's device proves, there is energy coming from the Cosmos 
and that the earth is surrounded by such a field of energy; That the earth floats in a sea of energy.” 


By Alon L. Blakeslee Associated Press Science Wiser 


BOULDER, COLO, Oct 12 (AP) — High overhead Пош a fantastic electrical sea 
йе te ea, reaches at least 150 niles deep. writes with stars and savage winds. Power elect ситема course through 

ив. pulled by tides, pocked by peculiar clouds, bombarded by cosmic rays. 

Crete by бе sun's crust rays, ts sea is the Ionosphere a vast Belt of electrons and electrified atoms or ane. I begins 60 айе up, 
oe at least 200 miles high. 

"spass fom И apparently reaches thousands of niles into desolate space 

пуз shield between you and a deadly sun. 

Were И not thee absorbing the sun X-rays and most power lava light, ife on earth would perish: 

Were it not there, you might never hear а тай, Short wave radio communication depends upon bouncing or reflecting radio waves back: 
‘wean fon dis elec sea. 

Stange quirks in he onosherssonetics perform magic. Miami police cals are heard in Calma 

Ora pure юва ТУ station hundreds о les away suddenly appears on the screen. 

Exploring this sea ia major айу of the Intemational Geophysical Year, a co-operative Stauton effort to learn more about our ea, 
sun and space. 
nies of radio isl are а prime method af ionosphere exploring. Literally thousands of nes a day over the world special radio beams 
are daring up and bouncing back to measure height, teases and ather changing peculiarities of the lonosphere- 

"When the full ашу is pieced together, дамы hope o answer some puzzles of the high atmasphere and find new or improved ways of 
puting the ionosphere to human service. 

THE RADIO fingers and other techniques already have disclosed much of the story, explains Robert W. Kec, a project leader in sun- 
‘earth relatonships at the National Bureau of Standards Boulder обоин 

"n reality the ionosphere В our outer atmosphere of utah al. X-rays and Шии Li 
and nitrogen, tearing ot their electrons, electing billions- times — billions of atoma- 

Usual the ionosphere has нис ayers 

About B0 ils high is the E layer, thes he denser, F-1 reglan at about 120 miles, he F-2 layer a 200 miles. 

The E LAYER reflects low-frequency or long radio waves. Higher fequencies ar shorter waves penetrate through i, bounce back from 
higher layers, Suficiently high frequencies бите] ight on through ito space. Usually this Б what happens with TV signals 

"During IGY, nearly 200 special radio- sounding Satins from pole to pole are nen explaring e ionosphere, Each shoots up pulses of 
radio waves, sweping through a quick range om lon о shot waves i 15 seconds, then ning and recording the echoes im different 
layers 

few wll make continuous recordings af the seething elecuical sea. 

For the ionosphere, far om being a satie shell, changes, minu by mit, hour by hour, season by season. It is a sensitive ink 
bereen everson the sin and earth, Knecht poins ou 

Gres ares or explosions on бе sun sometimes create a mach enhanced D layer about 40 1o 50 miles up. This absorbs rather than 
rele radio waves, producing radio blackouts an interference. Orher sun flares have o effect, for reasons not yet understood. 


bom the sun rip into molecules of oxygen 


зз 
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Мааш Tesla, the renowned physicist and inventor who developed the great AC motar, the fundamental principle o radio, and the 
practical wansmission of alermating power forla he discovery, many yes ago f a hero unknown source of unlimited energy, "s0 
Practical tha dhe machinery to armes 1 wil last 500 years and s bsc tha wl unda existing hear. 

"They called me crazy, in 1896 said De. Tesla, when 1 announced he discovery of cosmic rays: Dr. Telsa said, “Again and again they 
jer when 1 discovered someting new and ten years ater saw that I was ig. Now 1 suppose И wil be Ше same о say when 1 say 1 
Tave discovered а ito unknown source of energy, unlimited energy, thar can be harnessed. 

"Thea cast vill be relatively bi, Mer a hardly anything and unlimited power for heading 

Dr Tesla has given the wold he arc Шай system, te Tesla сой and rotating field principle for alternate current and innumerable 
ме вело devices 

Dr. Tesla did ra live to reduce to раса application the discovery he referred o above 


This energy, or as Moray explains it— these oscillations of Energy are picked up by the Moray device and 
the oscillator tubes of the device itself. As stated, these surgings or oscillations of Energy coming and returning 
то the Universe are picked up by the Moray Device because the Moray Device is tuned to oscillate in harmony 
With the oscillations of the universe just as musical instruments can be made to oscillate together. Every 
oscillation, whether large or small, is completed during the same interval of time. The beat note of time, the 
heart beats of life, the oscillations of the Universe all prove the same great fact that oscillations are all governed 
by the same cycle of time, or, as stated above, completed during the same interval of time, and as Moray stated 
years ago, these waves of energy have a regular beat note of time, coming and going as the waves of the sea, but 
in a very definite mathematical order of time, coming to the earth from every direction, stronger in the day time 
than at night, but always coming with regular beat note that might be referred to as the Father of time, the Sire of 
Gravitation, 

Below will be found excerpts from some Scientific books. 

ASTRONOMY," by Robert Н. Barker, Ph.D. Professor of Astronomy, University of Ilinois, page 303: 

nother problem relates to the apparent lavish expenditure of this radiation. Of all the energy that pours 
forth from the sun, less than one part in 200 million is intercepted by the planets and their satellites. The 
remainder spreads through interstellar space with litle chance, so far as we know, of being recovered. The 
suggestion that the sun shines only in the directions of material that can intercept it makes an appeal from the 
point of view of economy, but appears to have little else to recommend it. It would seem that nature is 
squandering its resources of energy so prodigally that it must end in bankruptcy; but doubtless we have at 
present an imperfect account of the situation. 

Quoting from "Foundations of the Universe" by Luckiesh of General Electric, pages 41-43: 

"The great success of the atomistic principles as it is involved in the kinetic theory of matter was one of the 
wonders of the modem scientific age. It is to be expected that there will be found other applications equally 
fascinating and promising. It is now being pressed further into the service of explaining the structure of 
mater 

"When Maxwell (1873) propounded the electromagnetic theory of light (radiation), his achievement was 
epochal. The exact manner in which the radiant energy traversed space was not known, and the next epochal 
event was the founding by Planck (1900) of the quantum theory. Here we have the atomistic principle applied to 
energy instead of being confined to the material of the universe as it had been. In other words, in the quantum 
theory we have the atomistic idea applied to physical processes. We now have the atom of mater, the atom 
(electron) of electricity, and the atom (quantum) of action (a product of energy and time). Planck assumed the 
emission of radiation (from the sun, а lamp filament, etc.) to occur discontinuously. He conceived elements of 
energy of equal magnitude analogous to the equality of electrons, or atoms of a given element. Radiation or 
radiant energy is emitted of various wave lengths or frequencies which must be taken into account in laws of 
radiation *** now the physicist uses quanta as commonly as he does electrons and atoms and molecules. Bodies. 
are built of molecules, the molecules of atoms, and the atoms of electrons (and protons) etc. Here we see the 
atomistic principle applied to "material" (matter) and then to electricity. Finally, a physical process — the 
radiation omitted by the electrons — is divided into quanta, With such pictures of the Universe being considered 
we may cease to be surprised at anything, but our interest and admiration will grow. Will we ever get to the final 
foundation?" 

Matter and energy, are possibly one, is the sum total of all that has been found during three centuries of 
incessant research in all that portion of the Universe visible in a forty-Inch telescope armed with the most 
powerful spectroscope ever made. 

It is the experience of the writer that all space is saturated with inconceivably minute corpuscles of energy. 
Reference is made to the discoveries of Professor J. J. Thomson. These are doubtless either electricity in its 
ultimate refinement, or very closely allied to it, or its immediate carries... The earth and sun, all suns and dark 
bodies in space, all granular matter move through the primodial cosmical mass of electrical energy as would a 
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wire screen through water. The wide spaces in diamond, glass, steel, flint or any thing else allow these ‘Bodies 
smaller than atoms, as Thomson calls them, to pass through." 

From the definition of energy it is the potential of the Universe. When matter is in a phase allowing it to be 
active, it effects other quantities of matter at a disance. The method of transfer is known to be by means of wave 
and corpuscular motion. Each impulse moves from the omitting to the receiving mass on a rigorously straight 
line. One continuous set of oscillations in this right line is called a ray. Each negative or "Thomsonian 
corpuscle" makes a double vibration to and from like a pendulum straight across the direction of the ray — Le. 
at right angles to it, the corpuscles move over and return to the original position had before the excursion. Since 
the corpuscles are negative and can be drawn ош of their original straight path by the action of magnetism, the 
entire wave motion of the Universe is electro-magnetic. This is what Maxwell theorized many years ago. 
"Thomson proved the theory a fact. 

"Alter one corpuscle makes an oscillation across the direction of the ray and retum the next does likewise, 
and the next, and so on. After the first corpuscle makes the swing, another distant from it 186,000 miles in the 
same straight line will also make a vibration at the end of ће first second of me." 

ATOMS AND RAYS," by Sir Oliver Lodge, Fellow of the Royal Society of Science and holder of five or 
six Doctors degrees from colleges, with honors from a score or more and who held offices of President in a 
dozen or more Scientific Societies, printed in 1924: 

The term ‘ight, strictly speaking, means that kind of etherial radiation which is able to affect the eye. But it 
is common knowledge that there are many other varieties of radiation besides these to which the eye is sensitive. 
Tt is not clearly known why the eye is sentite to some kinds of etherial radiation, and not to other kinds. That, 
по doubt, can be ascertained; itis a question for physicists and physiologists in collaboration. But the eyes of 
animals and insects as well as of man, all appear to be sensitive to a limited range of etherial radiation, which is 
therefore called light. Other kinds of radiation can affect a photographie plate; other kinds, again, can stimulate 
the chemical actions going on in the leaves of plants, and thereby supply the energy needed for vegetable 
growth. Another kind — a rather deeper harmonic as it were — supplies everything on earth with warmth, and 
by evaporating water contributes to most of the phenomena of weather. Other kinds, again, are omitted when 
Individual electrons traveling at a high speed in a vacuum, encounter the obstruction of a target; this kind of 
invisible radiations being called X-rays. And, at the opposite end of tile scale, another kind of radiation is 
emitted and is known as the Hertzian waves employed in radio. 

In speaking of these kinds of radiation as different, we are not speaking quite accurately. They differ only as 
treble notes differ from bass notes; they differ in rapidity or rate, of vibration, wave-length or frequency. They 
до not differ in any other essential particular. Through the whole range — from the telegraphic waves, which 
may be- a mile long, to X-rays, of which the wave-length is actually smaller than atoms, and only expressible in 
billionths of an inch — they all travel we assume at precisely the same speed. They are all of the same 
electromagnetic character; they are all subject to the same laws of interference, of reflection, refraction, and 
polarization, which have long been studied in the department of physics known as optics. 

Т. Henry Moray would qualify the above statement by saying there are speeds greater than 186,000 miles рег 
second, 

"Whatever an electric charge is, or Is not, it is certainly a focus of energy. And if we could imagine an 
vortex, containing the known mass of the electron and circulating with the velocity of light, its energy would be 
equal to that of the electric field in the space surrounding the electron. This coincidence, if it be a coincidence, 
can hardly fail to have some meaning. And there are those who are beginning to think that the whole material 
universe is built up of energy in various states of self contained or intrinsic motion; by which adjectives it is 
Intended to discriminate between rotatory motion, like that of a top or a whirlpool, and ordinary locomotion, are 
shifting from place to place. 

"Those who hold this view of the universe are strengthened in thelr position by the statements of Einstein on 
energy in general. It is well known that all the ordinary energy we are acquainted with, such as tle motion of 
railway trains, cricket halls, and such like, is merely relative — relative to the earth, or to some other piece of 
matter. There is nothing absolute about it. But Einstein gives an expression for what one might be inclined to 
call absolute energy, in which the only relevant velocity isthe velocity of the Cosmos. And all the phenomena 
we observe in nature, at any rate in inorganic nature — omitting the phenomena of Life and Mind for the 
present, as lying outside our physical ken — may be regarded as due to, and as demonstrating, slight 
modifications of the portion affected by this great velocity, in form which enables it to appeal to our animal- 
derived senses. For the spinning motion itself is impalpable and beyond the ken of our instruments, until it 
partially exhibits itself as transmitted waves in the form of radiation." 

"АЙ the energy that we experience can be resolved into vibrations or tremors. But all electric and magnetic 
phenomena, and therefore, all chemical activity, are likewise known to be modes of manifestation of vibrating 
space, the complete manner and meaning of which have still to be worked ош. 


EJ 
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"So the question arises, What i's Matter? Is that too а manifestation of some peculiar properties in the 
medium? We know now that matter is built up of protons, neurons, electrons, etc. But when we come to analyse 
these into their fundamentals, we find far more than a hint that they are but special modifications in the all 
pervading energy, and are essentially resolvable into kinetic energy of a specific kind. Hence we are beginning 
to think that all matter itself is a form of energy." 

"Energy is Ше chief thing in the physical universe that directly appeals to us. We apprehend it under a great 
variety of forms. And it is becoming probable that what we call matter is one of these forms. Most of the forms 
of energy that we know ate convertible one into another. The energy of motion turns into heat; so does the 
energy of electric currents, unless it is converted into the energy of chemical separation or electric charge. 
Conversion from one form to another, without loss, is the sign-manual of energy. And the proof that matter is a 
form of energy will not be clinched until it can be demonstrated that matter tot) is convertible into other forms of 
energy 

Many attempts have been made to harness the forces of nature directly to produce usable power. Other types 
of energy besides sunlight are constantly bombarding the earth with waves arid particles, or surrounding it ill 
much the same manner as its atmosphere ог the very space in which it exists. Among these are the gravitational 
and magnetic fields and the cosmic rays. 

The features of cosmic radiation would enable R E transformers using cosmic radiations as a primary source 
to operate with relative independence as to position or season. It is also evident that such a device would show 
possibilities of efficient operation in moving vehicles within the earths atmosphere and ill space at continuous 
high power levels. 

‘Such an energy transformer or converter leas been built. It has been operated at full load continuously with 
no expenditure of fuels of any type without a mechanical prime mover, kept alive by the oscillations of the 
energies from the cosmos; An energy converter, or transformer, which would be capable of converting the high 
frequency, high level energy of the cosmic radiations into current of usable frequency and voltage. 

Basically the theory of operation is as follows. Oscillations are started in the first stage or circuit of the 
device by exciting it with an external energy source. The circuit is "tuned" until the oscillations are sustained Бу 
harmonic coupling to the cosmic wave frequencies. The reinforcing action of the harmonic coupling increases 
the amplitude of the oscillations until the peak pulses "spill over into the next stage through a special detector 
ог valve which prevents the return or feed-back of energy from succeeding circuits. These "pulses" drive this 
stage which oscillates at а lower frequency and is again reinforced by harmonic coupling with the ever present 
cosmic waves. The second stage drives a third stage and additional stages are coupled until a suitable power 
level at a usable frequency and voltage is obtained by means of special transformers. (See* schemetic drawing 
of RE device). 

Once the machine is in operation and delivering power it does not require any continuance of the excitation 
forces. necessary to start it. The oscillations are sustained as long as it remains properly tuned and the external 
circuit is completed through a suitable load. 

The special tubes which appear to be the key to the success of this device are Tonic cold cathode tubes which 
require no external power sources. 

Practically speaking, the present method of securing energy with primemovers has been used too long. We 
have used it so long, that we have let ourselves believe that there is no other way to secure it. Present methods 
are expensive and cumbersome. Think of the power sites, and steam plants, the transmission lines, the 
transformers, and many other kinds of equipment that are now required to supply our electricity. The present 
system is unreasonably expensive. When we begin to realize the tremendous energies, electrical energies, that 
surround us, we should actually he ashamed that we have been so dilatory in our efforts to improve upon this 
crude, cumbersome, and expensive method of furnishing heat, light and power 

Books could be filled with accounts of the struggles for existence of a new idea or a new way of doing 
things. You need only read the story of the development of the telephone, and the railroad, the airplane, 
automobile, and so on, and you will begin to appreciate the cost in sacrifice, money and unselfishness to 
promote a new and revolutionary movement, irrespective of the vast good it accomplishes when established for 
the use of humanity. (See Ralph Parleys "Pockets of Paradise 
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CHAPTER FIVE 
HISTORY OF RADIANT ENERGY 


Experimentation and Development 


The thought has occured that the reader would find a brief history of Dr. Moray and his work a valuable 
background. With this in mind, the editors of this chapter leave gone through a great deal of correspondence and 
many of the papers of Dr. Moray. The material would fill many volumes but of necessity had to be condenced to 
what was felt to most clearly demonstrate the purpose in mind and give the reader the most comprehensive 
approach tothe work. 

The story of Henry Moray is the story of a man working alone, whose discoveries and theories have been 
years ahead of his time. His many pamphlets and writings have advanced ideas with which science is coming 
more and more into agreement. Isis active mind has delved into many fields of science and always come up with 
many new and startling discoveries. 

Henry Moray was born August 28, 1899 in Salt Lake City, а son of James C. and Petronella (Larson) Moray. 
His father was à well known mining enigneer and an active pioneer in the early mining activites in Western 
America. He was educated in the public schools in Salt Lake City. As a young boy, he could hardly wait for 
school to close afternoons so he could run to the public library to read books about electricity. Such men as 
Michael Faraday and Nickola Tesla were his heroes. As early as 1905 he was experimenting with then so-called 
wireless and other electrical devices. 

In 1907 lie started experimenting with alternating currents of High Potential and High Frequency and with 
rays beyond the light rays. His main interest leas always been with high frequency phenomena. lie attended the 
1.05. Business College, the L.D.S. University, and a course in electical engineering from Pennsylvania. In 
1912 lie went to Europe and while there over a period of years did advance study in electrical engineering. 

Through the years Пе has kept abreast of the latest developments in science through diversified and extensive 
reading and has built up a personal scientific library of very extensive proportions. 

‘On November 28, 1917, he married Ella Ryser. They had five children: Нему Junior, Ella Evelyn, Sylvia, 
John Eugene, and Richard Ryser. 

Prior to 1921 when he decided to devote all of his time to private research, he was an electrical engineer and 
designer for the Utah Power and Light Co., Phoenix Construction Co., assistant chief electrical engineer 
Aarastad Construction Co., and assistant division electrical engineer for the Mountain States Telephone and 
Telegraph Со. He also worked as a civil engineer for the Denver and Rio Grande Railroad. During this time lie 
designed the electrical layouts for important power plants and for some of the largest buildings of that time in 
the west. He was a certified member of the A-A.E. (American Association of Engineers), and a past secretary of 
the Independent Electric Co. 

Time and space do not allow a full discussion of the various Moray devices as the primary purpose of this 
paper is a presentation on RE. A very complete and detailed record of letters, articles, pamphlets, etc, are on file 
in the records of The House of Moray in Salt Lake City, Utah. 

Dr. Moray and radiant energy are so closely related that one cannot be separated from the other. It is not the 
purpose of this history to give a complete picture of Radiant Energy but a discussion is necessary as И seems that 
all of the other work which Moray has done is received on the basis of how the party or parties involved feel 
about Radiant Energy. During the past years, Dr. Moray has tumed to many other fields of endeavor, continuing 
to build on Radiant Energy as finances from other works would allow. Since 1926 this work on Radiant Energy 
has been paralleled among other things by an intensive study of radiations and radio active substances. 

"Through the years Dr. Moray's chief wish has been to be free of bothering business details so that lie could 
concentrate on research. Yet every time lie has turned business details over to someone else, chaos has resulted. 
Опе of the chief needs has been to find someone who combined the unusual talents of a good business manager 
with a knowledge of science, who was dedicated, trustworthy, unselfish, and tough enough to withstand the 
rough road which had to be traveled, The qualities of trustworthiness and toughness seem to have been lacking 
the most often. It has been lard to find administrators with the special skills needed. 

Progress through all of history has been slowed and sometimes thwarted by selfish interests. But inspite of 
all obstacles, the world slowly crawls forward. 

James DuPont in a speech before a group of Kiwanis and Chamber of Commerce representatives asked how 
many businesses would be in existence today if it were not for inventing acid scientific research. This work 
requires something which no money call buy and which no educational taining call supply acid without which 
по research or inventing business can thrive — the power of creative imagination. Tile pioneering today is oll 
the frontier of scientific research. It is no place for the faint of heart. 
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Independent research in the United States today travels а rough road, The problems lie in two directions. 1. 
Financial: It is very difficult for all individual or small group of individuals to collect sufficient funds for 
equipment which is very specialized and very expensive and to be able to pay competent help. 2. Business 
management: Few research workers have the time for involved business acid financial details oil top of the full 
schedule necessary for scientific advancement. 

People, like objects, seem to lie governed by the laws of inertia. Anything which tends to change the existing 
status quo is viewed with alarm; particularly if they cannot understand or explain the new in view of present 
knowledge. Through the years continual experimentation and refinement leas gone forvard, but always in tle 
long run tle work leas fallen back onto one man and his resources. 

AL the onset Radiant Energy received much attention, but it got off to a bad start because of the desire for 
personal advancement acid power by groups of promoters, 

Many leave asked what is this thing Moray has called Radiant Energy which has caused so much discussion 
over so many years? In lay terms it is the harnessing of the power of the universe to man's need for electrical 
energy here ой carth. Many attempts have been made to harness the forces of nature directly to produce usable 
power. 

‘As early as 1904 Nickola Tesla on experimenting with A.C. currents of High Potential and High Frequency 
said "There is a vast quantity of available energy in space and it will not be long until men will attach their 
machines to the wheelwork of nature. 

Radiant Energy was first presented years before the world was ready to accept it in principal or to understand 
its magnitude. History has again shown the unwillingness of men to accept and adapt to drastic change or new 
ideas. Dr. Moray realized the magnitude of his discovery and has felt the burden of responsibility for what could 
well be the future of mankind. lie has had a sincere desire to place his knowledge where it would do the most 
good for all and not into the hands of a few who were selfish for power and wealth. In this undertaking he has 
been thwarted on ай sides, even from quarters where there was no knowledge of or connection with the work. 

Because of conflicting interests, some people would like to sit back or deliberately interfere with the 
development of Radiant Energy until Dr. Moray makes a slip and the Invention becomes public use. The many 
offers for Radiant Energy have to be carefully considered for intent and chances for successful presentation. 
Some interests have even tried to tie the invention up and prevent future development. As has been said before, 
time and space do not allow a lengthy review of the happenings through the years, but a few high lights may be 
of interest 

Оп July 24, 1925, while conferring with Senator Reed Smoot at the senators invitation in his offices in the 
Hotel Utah in Salt Lake City, Dr. Moray offered his Radiant Energy discovery to the United States Government 
gratis, The senator thanked Dr. Moray for his offer but stated that the U. S. government would decline such an 
offer on the grounds that the government was not running in competition with public utilities. 

In the early years of its development during many, many tests the Radiant Energy device was minutely 
examined. Many people saw this device with no other purpose in mind than to prove it a fraud. None was ever 
able to find any evidence of fraud and admitted that it was beyond their comprehension. 

‘During this time there seem to have been four main points of dispute, all of which were thoroughly dealt 
with. These objections were: 1. The power was obtained from a hidden wire connected with the electric light 
circuit 2. The power came from batteries. 3. The power came from induction. 4, There existed no such energy in 
the universe so that it couldnt be as represented. 

Let us look at each of these objections in view of the records of people who saw these demonstrations. Only 
a few of the more comprehensive descriptions can be examined here. 

The question of batteries is most conveniently dealt with at the same time as the idea of a hidden wire 
connected to the electric light circuit. 

Оп March 16,1929 Mr. T. J. Yates, E.E., and М.Е, a graduate of Cornell University with a great deal of 
experience in the electrical field, wrote a complete and detailed description of the apparatus and experiments 
which he saw of the Moray Radiant Energy device. He made and related several basic electrical tests which 
proved that the source of power present was not from an ordinary light circuit or from batteries. He made tests 
which would have produced a short circuit if the circuit had been connected to the electric power source. None 
was produced. He checked the main switch, and examined the table which held the device for hidden wires. He 
‘opened the main control switch on the lights in the building with no visible effect upon the Radiant Energy 
circuit. He tested the terminals for a battery type discharge and found that the tests indicated a condensor type 
discharge. He tested and made sure that energy was passing through the apparatus. He emptied the boxes which 
contained the apparatus -and found no batteries nor any place big enough to hold them, He also made the 
‘observation that the lights even though standard globes burned a different color, brighter and whiter, than those 
оп the regular light circuit. In conclusion he said, "One is therefore forced to conclude that the electrical energy 
was received from some other source and difficult as it is to understand, with our present knowledge of electrical 
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generation, no other conclusion can be drawn from the demonstration as above described than that the energy 
was received by and through the apparatus as claimed by Dr. Moray.” (See Footnote) 


Ths is to сену that onde evening of March 16, 1929, in connection wih Dr, H: Н. — of — City, I witnessed a demononstaton 
at tbe home of T. H. Moray, 2184 Soul Ыһ East Ste, Sal Lake, Су, Uh. 

"i Maray claims o have devised and invented an apparatus that will produce electrical energy without he use of prime mover, and this 
ıs he aparatus demonstrated on he occasion above referred o. 

The subjects ofthis ате will be ented in the following order: 

1. Description of Apparatus 

з Objections бш I have heard 

S Conclusions 

1 Tle aparatus conss of an antenna, a lead-in and a ground wize. These are connected to the terminals of a svich Two wooden 
boses were placed on a table. In ane of these boxes was a high-frequency transformer and nthe other box were two sets af condensers, 10 
large condenser in ane зе and 10 small condensers Ш de other set; wo Composition cylinders, each about 1 1/2 inches diameter and four 
inches long; each of these weighed about three o Tour ounces: and abate box approximately hemispherical i shape about 2 inches in 
ш and weighing about 2 ounces; and а col of wire. These piece, of apparans were connected by a number of wires by which Ше 
hook-up was conecte. 

Te of hese wires were led out tthe wich. One was attached o the blade of the switch and the other to the jas of dhe switch so that 
When he switch was open the antenna, lead in apparans in the boxes, and ground wire, were all in series, 

Teo oder wires leading out af е box were connected о six 100 watt lamps connected in multiple during part ofthe demonstracion, and 
коз flat iron during par of the demonstration 

During he demonstration the apparatus was connected in series as above described, except that a small switch connected in series with 
tite coll was lel open. 

"Dr Moray stroked the сой wth a smal magnet for three or four minutes һе hen closed the small switch and the amps were амай and 
remained ight as Long as the circi was et closed, which was about 60 minutes He then connected an electric flat nn. ln а short dme dle 
irn was hot When he ground wine was disconnected and when the lead-in was disconnected the light wen out 

‘Objections thar Ihave hear 

1 Thal the power i ined by a hidden wire from the electric ihing ccu 
2-That Ше powers obtained from bates 

Бейге and alr the demonstration 1 closed the big switch which connects the antenna and ground. I the antenna or lead-in were 
connected to the lighting circule is would have puc а shor crit I ter tested by closing and opening the switch several Umes to 
See If any sparks appeared, but here were no sparks, {placed my wet бада between the blade and the jaus of the switch and could not fel 
any electi. touched my hand to bth sides of de sich and tbe wall to check Tor ground but could not feel anything. We tumed he 
{able over and examined i carefully for iden wires but ound none. Wi the aparans all connected the same as when operating e igh, 
Фе conacs with the switch were maved but producat mo arcing, This indicates that the circuit was dend. 

While the demonstaton was belng conducted and the lamps were receiving hi energy though he apparatus the mala ste dhat 
conl he lighus ia the house was opened АП Nights n the house crt went ош but the ihr on the аепа ccu was not altered — were 
either brighter nor diera that Ше. Thuas he igh could NOT have rereed thetr power from thar source 

The condensers wore THOROUGHLY tested. The terminals were опей, the postive to the negative, they had been Dates they 
would have showed a spark, but no sign of spark appeared. They were then tasted by connecting them ta the electric terminals. Апа hus 
ring charged the large condenser gave a vigorous discharge, showing a briliant song arc and a lod snappy sound showing а sudden 
discharge в condensers are supposed ta do and bates never da- 

The small condensers were less vigorous in discharging but the Some snappy discharge indicated а condenser and no а batery 
discharge. These tests proved positively that condensers and not teres were in he cases supposed by some to comain bates. The boxes 
‘were completly emptied tmas leaving п possible place or bates to be Stored. 

‘During te ime йш the lh were burning the connections with the big switch were moved along the switch and vigorous arcing 
жаша hus proving a lee was pasing uh disp 

"Tie elecuic lamps received energy from sone source and during the demonstration, which ей for about an hou, the lights were 
Dia at allies; just sigh atte las as бе first of the demonstration: 

The gs on demonstration were a different color and seemed Brighter than those on Ве house creat 

The ейге energy that lighted the lamps and heated the flat iron was noc received om bates the bones 

The едт: energy hat Вона the lamps and heated she fla iron was not received frm he house circuit 

Оле н therefore forced to the conlsin hat the cti energy was received iom some ather source and Ис! as i is t understand, 
with our presen knowledge of elecuîcal generation, һа other совой can be dawn tom the demonstration as above described than tha 
бе energy was received by and through the apparatus ac daimed by De Moray. 

Me. Yates has an MLA. in епа Engineering, Columbia Universtiy. 


Оп December 13, 1930 Mr. Yates saw another test which he again described in detail. he noted a slight 
change in the apparatus which made a great improvement in the performance. He again described a careful 
examination of the system for any other source of electricity. He states that he inspected everything and that not 
an inch of space was overlooked, We will now quote directly from the letter. 

"А crystal radio set was cut in on the lead-in wire from the antenna on one side and to the ground wire on the 
other side and perfect reception was had. If there had been power from other sources on the antenna or lead-in, 
by connecting the radio set to the ground wire, reception would not have been possible but a loud, humming 
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sound would be produced. This was demonstrated by connecting the radio set to the house lighting system. 
When the system was working, the lights were burning bright. The terminal attached to the antenna was 
disconnected. A vigorous arcing occured and the sparks jumped over an alr gap as much as six inches. This 
would indicate that the power was high voltage and the nature of the sparks indicated a high frequency. 

1 do not understand the principle by which Dr. Moray produces the electric energy. The condensers and the 
сой of wire are common. The two cylinders called "oscillators" and the small conical shell called the "detector" 
are the only things not commonly known, but the system works. It produces electric power in abaundance and 
does all that Dr. Moray claims for it. 

1do not own any stock or interest in the company that is promoting this enterprise and my only purpose in 
issuing this statement is in the interest of the advancement of science, 1 consider this development a great 
advance in the science of producing electrical energy. 

Very truly yours 
(Signed) Thomas J. Yates 


“This leter was subscribed and swarm ta before a Notary Public on the 18th day of Decent, 1930. 


In later R E. devices a HF brush discharged of 18 inches in length was sustained and 50 KW of energy 
obtained. 

‘Another distinguished feature of the Radiant Energy device is the characteristic whiteness of the light globes. 
Regular light globes purchased on the open market were used in all of the demonstrations, yet the light produced 
was quite different than that in an ordinary electric circuit 

Оп Jan. 5, 1938 Me. Chester Clawson wrote the following. "For many years I was a producer of independent 
motion pictures and in this work necessarily used high-powered open-arc lamps. Through my exposure to these 
powerful lights my optic nerves were affected by the ultra-violet rays and ordinary light has always caused me 
considerable discomfort so naturally 1 was particularly impressed with the fact that in looking at your board of 
some thirty-five hundred-watt lamps, all burning at the same time, the light was very much less troublesome to 
my eyes 

Photographers have also noticed the different quality of the light produced with this device. In June of 1937 
Mr. Keen Polk, a photographer whose experience covers thirty years during which he had been a newspaper 
photographer; official photographer of the United States over seas; and head photographer for the U. S. 
government in Washington, D.C. wrote "I began taking photographs of the Moray Energy machine, while it was 
being operated, some six years ago. The purity of the light has always greatly impressed me. The light appears to 
be much whiter than the light in bulbs lit with the ordinary electric current. To my eyes, it appears that there is 
less of the ultra-violet and red rays, than are contained in the regular light. 

In all of the demonstrations that I have photographed, Moray has used the standard market electric light 
globes. The light produced by this machine is superior to any of the special lights used in my photographic 
work. On June 25. 1937 1 photographed seven. negatives and discovered that dais light is rather difficult to 
properly photograph on account of its extreme brightness. 

Оп July 6, 1938 Mr. W. Earl Lyman of the: Utah Photo Material Co, wrote toy Dr. Moray: During the later 
part of May 1938, I photographed your Radiant Energy Machine May was very much impressed with same. 

In my opinion the bank of lights photographed were much brighter than the Mazda Lights of similar work 1 
leave had to do. 

T used а non halation film acid was sure I could offset the light with a large #3 Super Flash Bulb, but your 
light burned into the film much deeper than I expected. 

The pure white light you get should be a great help in photography." 

Processing the negatives taken of the lights of the Radiant Energy device has also presented some unusual 
problems not ordinarily found in pictures of this type as is illustrated in the following three letters to Dr. Moray: 


"Dear Sit: 

We wish to thank you for the recent business you have given us, and hope we may have the pleasure of 
serving you again. 

"For your information we wish to state that in all cases where negatives included any of your lights we found 
them to be of greater intensity than ordinary illumination. They seem to burn into the negative to such a degree 
that we found it necessary to cut special masks to hold back the immediate area of illumination in order to obtain 
any outline of the globes whatever. We found the average negative required about ten times the normal exposure 
in the areas where lights were used. This is especially interesting as in photographing ordinary lights when 
shining directly into the lens of the camera the light outline can be plainly seen even though the negative is 
dense at point of illumination and in the case of your lights the only detail possible to obtain lead to be brought 
ош through holding back the dense area as mentioned above. 

‘Very truly yours, 
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The Sun Photo Service 
Signed D. В. Silvers 

In a later letter Mr. Silvers again writes: "In regards to your inquiry on the change of light values or 
negatives changing their properties of value during a period of years, we state that, to the best of our knowledge 
any changes would have to be uniform in over all negative value and the ultimate results in printing would 
remain the same. 

At the time we printed your latest group of negatives, we understood the photographer used a No. 3 flash 
bulb which under ordinary circumstances would offset any area of intense ight or bank of lights other than the 
source of the No. 3 flash bulb. 

We found that is not the condition in this case. This source of light seemed to burn into the negative to such 
an extent that we lead to shade out the light in order to obtain a background which the No. 3 flash bulb should 
leave illuminated, 

To summarize, we found that in order to obtain a balance print quality, we had to mask out or eliminate this 

of light in order to obtain any detail in he balance of the picture. 
in March of 1957 Mr. L. E. Remington, manager of the Shutter Bug in Salt Lake City wrote to Dr. Moray: 
1а our Photo finishing plant we have recently made photographic prints from negatives supplied by you. 
Included in all of these negatives were banks of lighis. 

Needless to say, producing satisfactory prints from these negatives was extremely difficult, due mainly to the 
fact that the intensity range on the negative was far beyond the limitations of the photographic papers. On some 
of the negatives the range was so extreme that even with intense "burning in" we were unable to produce a print 
that satisfactorily covered all areas of the negative. 

We noted several interesting characteristics in the negatives of these lights in contrast to normal incandescent 
ог fluorescent lights. The intensity of these lights appeared greater than normally produced. They also, in some 
cases, produced a circular halo effect that has not been encountered previously. The most interesting observation 
was that, in spite of the intense density of the negative image of these lights, there was no complete "blocking 
up” such as would normally be found with other lamps. 

As has been noted, electric light globes (standard articles bought on the open market) behave differently 
when used with the Moray Radiant Energy device then when used with regular current. The globes become 
exceedingly hot in one spot about the size of a dime, due to the fact that the gas in the globes becomes 
Incandescent under the influence of the very high frequency current and because of the incandescent gas, the 
luminosity is much higher and whiter than with ordinary current. 

Before we leave the question of outside power sources, let us consider one more letter written Dec. 22, 1958. 


“To Whom It May Concer: 

In the spring of 1938, 1 was invited by tile Securities Commissioner of the State of Utah to acompany Mr. 
Gull to the Laboratory of Dr. Henry Moray and inspect the Moray Radiant Energy equipment, My father, Mr. J. 
C. Jensen, an engineer, was also present. He has seen many tests made of the Moray equipment. This invitation 
was given me because 1 am an engineer and battery expert 

‘After seeing the Moray equipment light 30 one-hundred-fifty watt standard light globes, heat a 1000 watt 
soldering iron and operate a special high frequency motor for some time over an hour, 1 placed my measuring 
instruments on the antenna and ground connection. They were electrically dead. They were checked in detail for 
hidden wires, there were none. The box in which the equipment was housed was opened by commissioner Gull 
and myself. Every part of the equipment was taken out of the box, weighed and tested. Tests were made with 
sensitive volt and amp meters to determine if the box could contain batteries or if any of the equipment had any 
sort of battery action in them. They did not. 

There were no hidden wires and nothing from which any battery сштеп or any other power could have been 
obtained other than as claimed by the inventor 

The commissioner then requested permission to bore holes in the box in which the equipment lead been 
housed in order to satisfy himself that everything had been taken out and there were no hidden compartments 
This was done to the complete satisfaction of all present. 

T have been asked for my comments concerning tests and demonstrations of Dr. Moray's Radiant Energy 
equipment, and the above is a review of the test and demonstration which I witnessed. I endorse this equipment 
as represented by Dr. Moray. 

Signed A. B. Jensen, 
Salt Lake City, Utah 


A letter dated Sept. 26, 1928 written by Air. E. G. Jensen, relates that on Sept. 25, 1928 in Dr. Moray’s 
Laboratory, a demonstration was given for the benefit of Dr. Harvey Fletcher in which three one-hundred-watt 
lights were lit and also а 575 wat flat iron was heated, After the demonstration, the apparatus was dismantled 
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for Dr. Fletcher's inspection and the various circuits and hook-ups were explained. Dr. Fletcher remarked, "It 
was a wonderful demonstration. 

‘A feature of the demonstration was the breaking of the antenna circuit which caused a brush discharge spark 
of about nine inches to occur. Dr. Fletcher stated that the current was evidently high frequency. On the Thursday 
preceeding this demonstration, Dr. Fletcher spent several hours with Dr. Moray who explained the vatious 
circuits to him in detail. This conference was attested to in a letter dated Sept. 27, 1928 and signed by Robert L. 
Judd. At this time Mr. Judd relates that Dr. Fletcher had to return to the Bell Telephone Laboratories in New 
York and would be unable to make further investigations, but felt that he could accept any findings of Dr. Carl 
Eyring. He also suggested that one weekness of the device night be the inability to function over a long period 
of time and suggested an endurance test. 

Оп а. 10, 1928 Mr. Robert L. Judd wrote a letter to Dr. Fletcher at the Bell Telephone Laboratories in 
New York. In this eter Mr, Judd recounts the details of an endurance test arranged with Mr. E. G. Jensen, Dr. 
M. O. Hayes, and himself. They set up the machine in a heavy tin covered trunk with a small hole in the top and 
another in one end through which the globes attached to the machine could be observed. After making some 
tests, the trunk was closed and locked and the key delivered to Dr. Hayes. The trunk was then sealed in three 
different places with the standard freight car seals. The details of each day were recounted, the principals 
involved visiting the laboratory many times to check the device. After a week the trunk was opened and the 
device carefully tested, 


Mr RF, Hatenretter, e 
Fali River, Massachscis 
Dear Mr atcur 

"hus been some ile time since 1 have had anything worth while o tell you about our elecuical mechanism. We have though just 
‘ished аюы interesting demons thar 1 am sure you wil be pleased to hear about 

‘You wil remember ot ld you of ош unsuccessful atem to have an examination of the mechanism made by De. Flecher of he 
Westm Elecite Co. of New Yor, when һе was here a year ago, and of or bil to make much headway since thar time. ak I have 
"ol you that С, Fletcher is а very dose ied af mine wham T met when we were boh tending the University of Chicago. At at ûme he 
ман king t gt a doctors degree in physics and was assistam to Dr. Milcn and helped very muri і the депоа and 
лаа of the onc and electronic theory of maner. A fev years after his graduation lie was called inna the staff of he Westem Electric 
CO. и New York where Це has remained up tothe present tne He has done some very remarkable work and for more un a year past has 
had реа charge of the television. A couple of weeks ago 1 learned that he was paying us another visit and accordingly tok up with Mr 
Moray he proposition of his spending same neon our mechanism while here. | know by reason af your knowledge of iver bat you 
Wil fully appreciate the а сине encountered in gening Maray to give Dr. Fletcher a chance to study and Investigate his rumeni 
However, he did give his consent, and on ‘Thursday a week ago Me. Moray and Dr. Fletcher spent the afternoon in а detal! study of the 
‘drawings demonstrating the crus involved and ihe theory upon whieh фе mechanism Б based. This was as requested by Dr. Fletcher On 
Tuesday last, De. Fletcher, myself and Mr. Jensen, another interested pary went down о Morays hone. Dr. Fletcher was afforded the 
opportunity of studying the antenna, the ground and their especie connection with the machine. Moray then demonstrate that there was 
^o Tite in any par of he machine, and explained w the Doctor what he was about a do. He tben began his tuning ines you have seen him 
and in six minutes Irom the Ше of his commencement had sufficient power о light ee ane hundred war lamps. Dr. Fletcher in serving 
the lamps sated hat hey were buring far above narmal and that И беу were ta cone at that degree of radiancy they would soon bum 
out. While observing the gs various tests were made such as disconnecting he amenna and the ground. The lights were then screed out 
Ашу and a five hundred seventy five wat Tat iron ached. This was bested ta e "sizzling" polat In about five minutes After making 
Sch observations as were necessary toe tes, the wire was disconnected and the lights again put оп. After the lighis had een burning fot 
Some lite ine, for some reason then unknown, hey flickered a few minutes and then went out. The igh on the regalar eat in the house 
ЭШ going on. The globes were tested and found to Бе all righ. А later examination of he parts of the machine showed that one part of he 
detector, that piece of mechanism which пи yet "fool" proof, hod slipped down ош of place and in effect had disconnected thar particular 
теш. This happening pleased Dr. Fletcher and was considered by him a valuable part of the experiment. After the ils had gone out he 
mechanism was dismantled рап by рап andthe Doctor given a chance to see that the mechanism vas one inal whole and то oder 
‘connection than with she antenna and the ground. 

"His conclusion was without futher me o equipment with which to study the ciuis, nd the extent of them going through diferent 
pars of the machine, hat the energy secured Бу Ве machine was what Mr. Moray contended fart ог hat Maray secured fom his antenna 
And ground a force ich se up in his tubes, the makeup of which were explained to the Doctor, somme form of banery action which resulted 
in he electric current generate He stated tha if i were the later however, the phenomenon vas quit as remarkable as contended for by 
Moray, есине in accomplishing what they did the uber were far more powerful han anything known ta scene today. 

"Hi чегиш as to the passible ешле of the dig it was some batery reaction in the tubes which were commenced and kept 
alive. by somme form of energy Izom the atmosphere was that the tubes would oon um ош and that it would be necessary to do further work 
writ he tubes o give then long fe п hm What he tubes bulk wa years ago last June had done services up rà he last mondi when 
Moray, through their leaking on account of what he says 8 his crude way of making tem, had had to make new ones, His answer to that was 
‘hat eatery action the ils might e used for some time den eft dle that hey would rebuild themselves and dus go on serving as the 
Tubes панове! had clone. He lds that an experiment that would be very helpful in determining what the energy was ог he efficiency of 
the bes would be to a the machine just as longas it would go, then detemine what pact quit frst and И it were e bes make 
‘observation о what happened. 1 didnt know just what Marys response ш that suggestion would be, but yesterday he dropped in o say 
that he was very anos to make the stas soon as posible, and asked that 1 assis bimn ln figuring ош the proper personnel of a comite, 
Sel бе machine tip in some way аети was lighed, and then make frequent servations as to is continued operation for the ful period of 
бше it would nun. expec wo work out such anangemenes as soon a possible: 

From this demonstration tis established, should say osalt that what we have is something entirely new and very wonderful and 
that there ts no possiblity for doubt оп any phase of his proposition: Dr. Fletcher eft for New York by automobile yesterday marning. He 
toid me ot following the time that he hod lo sit down" and think ош this mater a lite he would write us and Wy and make some 
Suggestions for further development 
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With kindest regards, Lam 
‘Yours respectively, 


Original was signed by CL Joda, 
Keams Building, Sal Lake Ciy, Uoh 


One oustanding example of how a discovery can be appropriated by others is in the “Moray Valve” During June af 1925, Morays 
sexperimenain. in Searching far а mare stable detector for his Radiant Energy Device, blended certain substances which he had brought 
fram Sweden in 1914 and had мей in his Radiant Energy Device as a valve. 

Moray Tailed in is search atta time, as far as Berting a substance fr the Radiant Energy descr, but discovered that by making 

alles" of a misture of е Moray Lead, which withstands heat up to over 1800°F, and using pure germanium mixed with bismuth, ia. 

stlpteuolumipscet zinc, and cerala otber impurities including he Moray fission Materials һе obtained a substance tnat had wonderful 
ropes as a detector or valve for radio signals. һе made а specially constructed radio speaker, altho standard speakers also responded 
Wi this germanium conbinaton alloy used as а detector, t was found thar radios would operate without bateries о bes or any other 
source о power dhan that obtained from the radio парез sation. His germanium valve, wih speclal radio circuit which he devised 
anda Special Moray constructed loud speaker, brought ава signals which were loud and clear; the radio programs could be heard all over 
the building Di. Moray disclosed this Tact W Ашу. R. L- Judd and Ашу. A. Н. Nebeker witnessed М. Judds Signature on de 12 day of 
October 25, describing ow te valve was made to Attorney 

"Add and showing em a drawing of he same which they signed in evidence. This valve and more data was also explained to Dr. Ca 
Eyring in the presence of Any. R L. Juda, also in 1925. This valve was fully explained to Dr. Murray O. Hayes in 1928 and а tr dates. In 
October 1928 this Maray valve was explained in derail to Dr. Harvey Fletcher of the Bell Laboratories in the presence of Any. R. L. Judd 
who wrote а delalled account of this disclosure. In July 1931, an application fo patent was füled in this germanium vale as а detectar and 
па under serial #550622. "This valve and radio were explained and demonstat o hundreds of people as late as June of 1934. Same 
of these gentlemen were — C. F. Clauson, 1. C. Jensen, Н. D. Snyder, Clive Gardner, W. Levis Gardner, and many others who ated to 
These facts and signed document 

ina lener to Mr W. Н. Lovesey describing this valve in acon Dr. М. O. Hayes sied, "Не connected his detector ta а crystal set for 
receiving radio, in place of thecal, and obtained beter rezeption han with he Erla cıystal, though е. antenna was merely ane of be bell 
type; in my home. Не alsa took aln o lead treated according to the process he has discovered and used 1 in place of Ве crystal, and got 
Wonderful reception on a radio Паз enough in fact to operate an old fashioned hr speaker af the ype put out by RCA about 1523" 

"From 1930 to 1938 Dr. Moray made tests at various times wi scores of people present of в special radio. This rdi, on several 
occasions received broadcasts fom Lite America, Irom Admiral Byrd and Ns party fram the Avarci These broadcasts came in loud and 
‘clear оа occisos when regular radio broadcasting stations reported that interference was so severe he could nat receive Admiral Byrd's 
rondes есине af weather conditions. 

This special RE ado with а Germanium alloy valve was also demonstrated o Felix Frazer af the R Е A. and be experimented with it 
during the months of March, Ара, and May of 1939. 

AS has been the case many Umes, he original discoverer of some great invention does not get the credit for having first made the 
‘discovery. This act has been repeated in the case of he device naw know as the ansiar, This was fist used by Dr. Moray in June of 1925 
under the name of “Moray Valve” in many radios constructed and operated for many years. Tis is strongly documented in many references 
‘contained in the early records of the work of Dr, Maray by many witnesses 

(бее Footnote also cut on patent papers) 


EDITOR'S NOTE 


Compiled from excerpts for the history of he Т. Henry Moray esearch wok on what he designated, at the ne of its discovery; as the 
Moray Valve. Details муе шег shawn thi valve to be the Same a the discovery now known as hé Transistor. 

"t was June 24, 1925, tat T. Henry Moray discovered that by alloying Germanum with various substances he was able to make а valve 
fora radio receiver capable of reception of radia signals of considerable зиед without he use of bes, baneris or any conventional Source 
o power. This germanium alloyed moteral he also used successfully i the amplification of radio signals for radios he constructed and used 
ia his home andthe home of is sister's family, wih reception lad enough to be heard throughout the house. He devised a specially 
авиа laud speaker wich worked beter tht the then standard permanent magnet туре ctl speaker 

A scenic drawing of this radio hookup and бе place where the germanium “compound” valve was used was shown to and described 
ко Any. Robe. L Judd in the presence ol Any. A. H. Nebeker and this drawing was duly verified on the ТА day of Ober, 1925. The sae 
‘drawing was laer signed by C. Fred Schade, May 22, 1931, and by De Murray О. Hayes, L. A- Thomsen, R J, Chapman, D. L. Famsworth 
and D. Thomsen, March 21, 1931. On the same day of March, 1931, бе above si gentlemen were pelted to examine a 30 af Six drawings 
Showing uses of the compound gemanium valve and the description of he muris used wih the germanium and the method of forming 
{hs compound ino pellets and why germanium works best when these "impurities" are одос inthe pellet. 

On November 14, 1927, the germanium alloy material with another radia hookup was submited and wam to before В. Howard 
lingo, notary of Sale Lake 

"On September 17, 1928, Ашу. Judd who had signed a drawing that he had had explained ta Ма, the. Maray germanium valve, on the 
Ya day of October, 1925, wrote alter in which he stared among other things, the following "Dr. Fletcher spent the afternoon in a на 
шу of he drawings (plural) demonstrating the сисив involved and е theory upon which the mechanism i based. This wos as requested 
by Dr: Fletcher 


Application ией July 13, 1931 


“This valve is indicated in the cit shown on figures 1, 2 and З and will ow be described in detail. The valve may consist of a melal 
«ase 135 to which pieces 136 af bismuth may be atched, the attachment being effected by fuzing a portion of the surface of te bismuth and 
applying ito бе case. A ресе of iron sulphide may be atcha o Ше bismuth by fuzing, he sid iron sulphide, however, being insulated 
fram the case 135 at he paint 138. Is also advisable o use at the palas 138 betwen 13%, 137 and 139, portions of germanium which has 
some very шиде properties in he functioning of the valve when шей a a booster or amplifier. At 139, ln the Torm of a rounded sione, ва 
Stall mineral body containing шигы blanked out is is paper for Securty reasons but can say it 
лаве Moray fission тшен) БЕС zine and germanium compressed ito а hard, rounded stone, This rounded sione is 
‘delicately supported between he pieces of iron sulphide 137 and the upper piece of simu 136. The stone 139 has remarkable amplifying 
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and rectifying properties, is also remarkable forthe maintainance of а higher temperature than exists in its surroundings, as well а for its 
Tadiain of alpha, bea and gamma rays which produce an ionic reaction. Iis by reason f dis tr property that this sione readily lnizer 
gases wll be understood, therefore, that this stane may well serve as a valve which allows energy waves t pass in only one direction at a 
бше. thar is t шу, from he amenna capacitor lta Ie various circuits or from te cuits ino de anna capacitor without necessarily 
changing fram HLE. or AC toD. 

Extending through the cse 135 but insulated therefrom, is а metallic pin 140, this pin being connected to the antenna lead-in and 
капу a piece of molybdente (molybdenum sulphide or a molybdenum metal combination of Moray mixture ofthe germanium alloy). This 
later сомасы Бе tone 139. A wie 142 connects te case of 135 wit the various hookups hereinbefore mendoned. An arm 143 extends 
through he case 135 and furnishes a support for the wire 142 while м the same ime it is provided with an pred parton having a mut 144 
threaded thereon for the purpose of securing а tight covered sealed plate over the otherwise open тош of case 135. This, with variations 
and hookup shown in figure 10, as used for the veetificatian and amplification of radio ar other igh frequency signals without he application 
af any ouside curent other than the incoming radio or Cosmic signal and simal! pencil sized dy cell bates. Certain hookups require no 
banery cells whatsoever 
PSee past parent application #550611 

Te following is a copy of one of the signed papers on the Maray germanium valve which anticipates the waist. This acing clodh 
‘document was signed as having been read and signed by Ше flowing on December 16, 1937: K. K. За Johanna Soleman. Chis Т. 
Clawsen, J C. Jensen, H.C. Snyder, W. Louis Gardner, Clive D. Gardner, which reads as follows: 

This and more data was originally explained wo Dr: Сай Ering of be ВО with At R. L- Judd present in my home (Marys in 
1905. И was шег shown to Dr Harvey Fletcher of Bell Laboratories tn the Fall af 1928. Later ta Dr. Murray О. Hayes and ller this was 
incorporated in the RE parent application of July 13, 1931, serial number ЗЗП. (dates fumisbed оп eque) The Moray valve and 
сш involved shown on the drawwing 1, 2 and 3 were hoe described in mare dl. The valve used a mela envelope shown at #135 to 
which mah was auached at 136 by (шй Iron sulphide was, or, one might say, may be added to the bismuth by fuzing The sulphide 
Being insulated (om case 135 at point 138, portions of germanium were used at pin 138 betwee 136, 137 and 139. Ie has Been found that 
‘germanium prepared by the Moray mixture, which was explained o Dr. Hayes, Messrs. Chapman, Thon and others enough to establish 
Фе in March, was he same as had been explained 1a Dr. Fletcher in 1928 Incomplete dei. АП had been sworn not to describe what they 
as, only to establish dates of dala signed. Dr. Fletcher, according to Air. Judës wool to me, had, n the presence of Judd, been placed under 
tah at Moays request that he, De- Fletcher, would hep sacred what (Mora) was abou 1o disclose o him Tle refer to a detector be 
жа valve, hence his Moray valve. The "rounded tones shown in the drawing are small Pelles containing det blank 
on this сору Бы aot on бе cing for security reasons) and germanum compressed into hard sound pellets. Germanium may Бе aed with 
‘er materials explained o Dr. Fletcher, Dr. Hayes and thers. These pellets are supported, эс shown in other drawings. 

“Thee combinations of materials are wed in the various rado hookup, which receive тайа signals in good suengih without 
сое power supply. This Moray valve radio has been in aperadon ata hame at 2505 So. Sih East St as also at 2484, So. 3th Fast St 
s experimemal research for several Years (1928-1937). No ABC bateries ог power source used. This was the radio valve used in the RE. 
powered radio which scores of people heard, especially tn bringing in Admiral Byrd fom Linie America (in he Алга). Molybdenum 
прове, sulphide ar molybdenum meal gemanium combination), warding changed somewhat va sut Dr Hayes wording as he wrote 
the pate application. 

рше geranium and Many germanium compound mixture has some very unique popes in functioning in the Mora valve. Alo 
sed valves as boosters or amplis when several valves were connected in the cci together as has been shown (Part lef ош for security 
тошо) "See drei diagram For more саре infomation se other disclosures made alier puting named parties under promise wel во. 
ше. They were told all 1 was doing 1o establish date of coocepdon of discovery and to maii e mich protection as cold by establishing 
these dates. The cing is signed T. Нему Moray and then signed by the gentlemen named above, some on he 1h day of December 1937, 
sme on ihe Lá day o December 1937, as shown on the ine tracing cloth drawing. 

The Moray les signed drawings, records and documents together wi scores of witnesses who heard Ше Moray radio operated by the 
Moray germanium valve, all prove Ши Maray discovered and experimentally operated e device now known as he transistor зове twenty 
years porto the time the Bell Laboratories did о. The cords Show tis discovery was disclosed as early as 1925 t Dr Eyring wha was 
Taner with he Bel Laboratories and a cousin of Dr. Fletcher. Ао tha in 1928 Н was shown to Dr Harvey Fletcher who was the head of he 
‘division of he Вей Laborarories which came ол with the anor. 

"ris the opinion ofthe editors atit is certainly strange that two employees of Bell Laboratories came out with а germanium mixture that 
proyped te Moray valve. We doubt that he Bell Laboratories lan e full story ofthis discovery a they beg an honorable company 
Would never have been a party o such an unethical aco. 
taie Wood & Webber, Ine) 


Képaldirások: 

* Photostare patent application #550611 

+ The Moray pocket radio 1 1/2 times actual size used Moray Germanium mixture. Moray valve now called 
‘Transistor 

+ Moray Valve Circuits 

+ Official U. S. Government picture taken by Dr. Frazer in April 1939 of the Moray radio using the special 
Germanium mixture valve. With special loud speaker by Moray that will work with Moray Valve, First 
discovered in 1925, 


Wood and Weber 
REPORT on MORAY IIADIANT ENERGY DEVICE 


(Om Api 7h and ah, 1933, the weer in company with Di С. R. Бом and М. J.J Jurgensen of Creeley, Colorado, visited Dr T. Н. 
Moray, at his laboratory, 2484 South Fh Stet East, Salt Lake City, Оа, and thoroughly discussed wih him the device which was the 
partie object of the oven, and ther devices and pods, of which Dr. Maray is he зеш. 
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We also talked with others in Salt Lake, who ме or have been connected with Moray in the development of these inventions. We first 
met and tale with Me. W. H. Lovesay, Purchasing Agent of the Uiah Refining Ca. of Salt Lake Cry, who been been closely associated 
With Dr- Maray i the developmen of this work, and who knows him айты. 

"Ты is marked as 1 conains deils of construction nor deemed wise o publish 

1 was impressed with бе aparent honesty of Mr. Lovesay/s opinion ol the invention, and that he was wholly convinced of е integrity 
and ену of Dr Moray. At is conference Mr. Brings, a business man of Salt Lake, was also presen he secretary of he 
Moray Products Co, 

М Lovesay described to us numerous demonstrations he had witnessed of the Radiant Ray apparatus, as well as ather inventions and 
devices developed by Moray; and although he made no claim as understanding ther, there was о question in bis mind as ote honesty of 
purpose, integrity and ашу of Dr. Maray. Some two hours were spent in going aver various maniers connected with the project, with Mr. 
ему, who wok the time out of a busy day а hls own affairs to give is ll possible help in our investigation, The balance af the (ич day 
anda part of the second was spent with Maray at dhe laboratory and tn visiting aas connected with the project 

"ound that Dr: Moray was extemely open and frank in every way, and gave ш every possible opportunity to investigate what we came 
for He is, in my opinion, а man of marked abiliy la the line of research and invention, but neds assistance in developing И io it 
‘commercial business vente. 1 found o evidence of lack of ана and honesty. He has evidently worked for many years in the 
investigations, and of course is thoroughly imbued with the aure and posses of the particular invention. Те investigation convinced 
те that he has discovered something about he ate of energy which has not been known before, and which s ва even now understood by 
anyone. 

Certain theories have been advanced by him, and ober sess, explain he phenomenon, but ай that can be said about it is that 
‘certain гешїӊ have been obtained that indicate united posses Tor development along these ine, in the way of produerion of energy 
far al igh heat and power purposes 

Lam thoroughly convinced that de device is во a hoax, ос a fake, and that бе results are nat the results af induction from establish 
power sources or baneries; bt do nat pretend to understand the real nature of the source. This is something, that i шу opinion, can only be 
ermined by шше research. 

The device not especially complicated, nar it 


‘This к masked as И contains даш of construction deemed unwise publish 


1 шей with a number of reputable people who wimessed numerous Фомы, and examined signed and sworn lets, 
describing the demonstratione. From all of this, and from the conferences with Moray, 1 am fully convinced that there is no hoax or fraud 
thou the device. The commercial developmen at this tne apparently hinges upon the construction af a vacuum tbe especially теше for 
this purpose, which will eliminare 

Masked, not for public information as i contains construction information 


a ube, an which application hs been made far a patent, He thinks it wise not to divulge the details until applications can be mode for 
ates in Foreign counts, and unl sufficient capital 1s available to establish laboratory facilis, when the es can be prece. 
My conclusions ме as flows 
1 kris nota hoax or баш in any sense. 
2— Dé Moray has discovered a new principle i ec energy that has not heretofore been known. 
3 Ta the nature of йе energy i not fully know, bu that Moray’ theory of the world being surrounded by а sea of oscillating 
energy в м satistaciory as any, 
4+ “Tha energy that can be задй for ligh, heat and power has and canbe produced from the surrounding space by devices which 
Moray has developed, but which need perfecting. 
5 e would sem dat any amount can be develope, That in fec we are surrounded by an united reservoir of energy that can and 
Somme day will be шше. 
в — Tha to demonstrate the commercial feasibility af the project, equipment and funds must be made available, under competent 
business adnan, 
7— The resis dined so far indicate that such sesearch undertaken in the proper spiri and under proper conditions, vill result in the 
‘development of an unlimited source of energy that will revolutionize our whole industrial and economic Ме 
ло aon to the radiant energy discoveries, Moray has developed ather devices and products that should have widespread commercial 
‘value, it properly exploited. Amoog them is а simpl radio device sing neither tubes or battery, ы сап be manufactured inexpensively and 
Widely marketed. Whether itis patentable o not remains o be seen, as na application has been made, but even wih a very limited patent 
Protection should have widespread commercia value. 
eel hat if Moray в given the proper opportunity, under competen and sympathetic management, he will produce revolutionary results 
in many lines of research, 
Respectfully submited, 
For Wood & Weber, Iac 
A 12,1933 


Képaláírás: 

Official U. S. Government picture taken by Dr. Frazer in April 1939 of the Moray radio using the special 
Germanium mix. ture valve. With special loud speaker by Moray that will work with Moray Valve. First 
discovered in 1925, 


Rossz minóségü fotókópia szövege: 


MORAY SCIENTIFIC LABORATORIES. 


Dr. T. H. Moray 
2484 South Sth East Steet. 


SALT LAKE CITY, UTAH 


E 
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September 15, 1931. 
To the Commissioner of Patents 

Department of Commerce 

United States Patent Office 

Washington, D.C. 


Dear Sir: 


1, Thomas Henry Moray, a citisen of the United States, and President of the Moray Products Company, to 
whom the following patent was assigned: 


550,611 Radiant Energy Device Filed tiny 13, 1931 


hereby revoke the power of attorney given to 2név12, 2név2, Karkan & Sutton, Attorneys, 700 - 10th Street, 
Washington, D. C. and until further advice, it is the desire that all communications and correspondence in 
connection with this patent shall be directed to the Moray Products Company at 2482 South Sth East Street, Salt 
take City, Utah. 


Respectfully, 
MORAY PRODUCT COMPANY 

Accepted 

SEP 17 1932 


In a letter sworn to before a notary public on Oct. 29, 1928 and written Oct. 10, 1928, Dr. Murray О. Hayes 
states: 


To Whom It May Concern: 

Below is a report of my observation of the Moray cosmic energy device, 

The aerial used is about two hundred feet long and is about eighty feet above the ground, the wire is a copper. 
cable approximately a fourth inch in diameter, and well insulated. The ground is the water pipe in tle basement 
of Dr. Moray's home. 

The device was assembled in a trunk through the sides of which were holes for the connections to ground 
and to the antenna and for observation; the said holes were about one-half inch in diameter. There were two 
boxes about tell by twenty by four inches, one on top of the other; both were closed and the covers fastened with 
screws. On the upper box was lying an insulated panel about an inch thick by fifteen inches long and three 
Inches wide; it is of slate or hard rubber or some material of similar appearance. On this were two binding posts 
that were connectible by means of a small switch; also mounted on this panel is a body about two and one-half 
inches square, wrapped in friction tape, front which protrude two poles about one-fourth inch in diameter, 
apparently of soft iron. A double receptacle for light globes was connected in the circuit, in one of which was а 
twenty watt globe, and in the other a hundred watt globe. 

E. G. Jensen, В. L. Judd, and I were present and examined tile trunk to see if there were any connections 
other than the antenna and the ground, but found none. The small switch above mentioned was thrown several 
times, but without result; the connections to ground antenna were also removed, also without result 

Dr. Moray then took a magnet, which was a very broad, short limped U, and began to stroke one hole of it in 
the polls in the taped body; M. Jensen placed his fingers on the binding posts several times, and at last received a 
rather vigorous shock; Dr. Moray then threw the switch and the globes lighted. When the switch was opened the 
lights went off and came on again when the switch was closed, Removing either the ground or the antenna 
connection caused the lights to go out, but they came on again as soon as the connection was re-established. The 
time of excitation was ten minutes, and the lights came on at 7:59 a.m., October first. 

The trunk was then closed and sealed with railroad саг seals, and the numbers on the seals were recorded by 
Mr. Jensen. Each morning and night up to the morning of Oct. 4, I inspected the seals and observed that the 
lights were burning. About 10:30 on this date the detector was jarred out of adjustment by the felling of a heavy 
ree next to the house. 

The evening of the same day Mr. Moray removed the detector in the presence of Mr. Jensen and me and in 
twenty minutes had it readjusted and reassembled ready to start. As soon as Mr. Judd arrived the stroking began 
and the lights came on in about ten minutes. The trunk was again sealed as before. 

The device continued in operation until the morning of Oct. 8, and the trunk was opened in the presence of 
the three witnesses above mentioned after a run of eighty-four hours. The hundred watt lamp was removed and a 
standard 575 Hotpoint electric iron was plugged into its place; the iron was heated as quickly as though on the 


E 


Pepe's Tesla Pages htrp://www.tesla.hu/ 


usual house circuit. During this test a sixty watt globe was put in the place of the twenty, so that the total wattage 
was 635. 

The antenna and ground connections were then removed until no current was delivered when the switch was 
closed, and five 100 wat globes were substituted for the iron, making a total power output of 560 watts. The 
lamps appeared to be as bright as when on the house circuit. It required four minutes of excitation to get it in 
operation again. 

‘After again being disconnected until it ceased to operate it required but one minute of excitation to bring in 
the сштеп. 

While the test was in progress every test that could be thought of was applied to make sure that there were no 
hidden connections to the house circuit or to a battery; the house lights were turned on and then all main 
switches pulled, which turned off the house lights but did not in the least affect those in the test. After the run 
had terminated the trunk and table were examined for wires, but none were found except those to the antenna 
and to the ground. 

‘As а further proof that the conversion of the energy was due to the mechanism in the box, Dr. Moray hit the 
table on which the trunk was standing, a moderate blow with a hammer whereupon the light flickered and went 
off, due to the detector being shaken out of adjustment. 

tis to be noted that after a total run of 158 hours the device supplied 635 watts; inasmuch as a horsepower is 
but 74.6 watts this equals 0.878 of a horsepower or slightly more than 7/8 horsepower. This alone is sufficient to 
dispose of any suggestion ofa battery. 

In witness to the above I hereunto sign my name" 

Signed, Murray О. Hayes 
Duly verified and notarized. 


During he early morning hours of September 3, 1926, Dr Maray first successfully operated his Sound detector device. Ает months of 
work in is laboratory, he was able a "pick up conversation and musie Шип thousands a feet away from his laboratory without istrument 
rie connections to the point from which the conversations originated. Several days ater the public was invited to sen to conversations 
Пр in houses and fom streets which weze a considerable distance from tne instrument in бе laboratory. 

In October 1929 а scientist fom Russia, Dr. A. A. Yakalov come to е Moray laboratory and witnessed tests of the Maray Radiant 
Energy equipment as well as listening ta conversation bought in by бе Moray Sound Pickup Device which was going on some five miles 
from the Moray laboratory Le. in the Denver and Rio Grand R. R. tan, Sal Lake CHY. 

ву 1936 the Sound Detector Device had been improved ro where Н would operate radio loud speakers. Up un his ime only radio head 
phones had been шей. The signals were brought In loud and clear, A test of this equipment was given о а General Shikleof the Wat 
Department and an accompanying Capi of the 0. S. Army in December of 1938. These army gentlemen, wih about eigh civilians 
Witnessed hese experiments The general said he was very much impressed and asked how the Sound Pickup шрген might be obained 
far the U. S. goverment Dr. Moray told the general he would give о the government free of charge, би only requirement being that the 
goverment give he device the Maray nare. he general said he would report a his рео. I was later reported to Dr. Moray and adhere 
фу a U. 5. Congressman that an official report had been fled in Washington, but that the government had not accepted the affer. This report 
wis made by U. S. Representative Congressman Thomas Anl 


Now for the question of induction. 

As was suggested by Dr. Harvey Fletcher, Dr. Carl Eyring, who was head of the department of physics of 
Brigham Young University, saw a demonstration of the Moray device. In a statement dated Sept. 7, 1929 Robert 
L. Judd relates that a demonstration was given to Dr. Eyring in October of 1925. We quote: 

Dr. Eyring was permitted to risk any questions he wished and after spending over an hour with the device in 
operation, he said that he could not find any fault wills what he saw; that the current was not obtained from 
batteries or hidden wires so that his ойу conclusion was “induction,” but that such induction was wonderful and 
unheard of before over such distance.” 

Dr. Eyring said that if the device would operate five miles from all power lines, he would be satisfied that it 
was not induction. 

‘A demonstration was given in Emigration Canyon, there being no power lines in the canyon at that time, in 
the presence of Mr. Judd, Mr. О. W. Adams, and а Mr, Nebacker of the Judd law firm. A site was arbitrarily 
selected by Messers Adams, Judd and Nebacker. Mr. Adams and Mr. Nebacker erected the ground and antenna. 
‘A single one-hundred watt lamp was lit for a period of one hour. 

‘Some days later Dr. Eyring, who had not been present at this demonstration, met these men at Dr. Moray's 
laboratory. We quote from Mr. Judd' account of that meeting. "We spent the morning going over ай the theory 
and hook-ups and examined the device and the Dr. asked questions continually. He made several drawings and 
sketches, Dr. Eyring congratulated Dr. Moray on what he termed as a wonderful work and said that what he had 
seen and heard was electrically, mathematically and scientifically sound and corrected. 

А statement dated December 1929 quoted below was written by Dr. Eyring in leis own handwriting. 

"This discovery with its processes, mechanisms, and devices deals with and enables man to use the so called 
cosmic energy, acts energy radiated from the universe to operate any of the mechanical. electrical, magnetic, or 
‘optical devices for the utilization of energy ог power. 


aT 
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"Cosmic energy as the term is here used, is energy which exists in the space surrounding the earth and which 
lave or may have, its source in the natural processes and movements of the earth, in the earth itself, and includes 
its atmosphere and component parts or elements on celestial bodies. These cosmic rays are continually 
bombarding the earth.” 

To further disprove the induction theory concerning the Moray device, let us consider another test. 

Оп October 29, 1926 Dr. Moray, Апу. R. L. Judd, and Mr. E. G. Jensen loaded the equipment into Mr. 
Jensen's car and drove up Daniels Canyon into the Strawberry Valley. Mr. Jensen gives a very detailed 
description of the weather, the location, how the apparatus was set up and the subsequent successful 
demonstration. The speedometer of the car verified that they were fifty-two miles from the closest power line 
when the test was made, 

In July of 1950 Mr. E. G. Jensen verified all of the statements made in his letter of 1926 concerning the 
‘Strawberry test and another letter dated October 1928 telling of the before mentioned endurance test. 

Now let us consider the fourth objection made in 1925 to 1945 to ће Radiant Energy device on the basis that 
there is no such source of power. The discoveries of recent years make this claim look increasingly out of line. 
However it might be interesting to examine a leter written by Dr. Moray and witnessed as correct by а 
prominent Salt Lake attorney who was present during the conversation referred to and from which we quote in 
par, 

The engineer who came here was a Mr. Pearson employed by a Mr. McKee, a high official in the north-west 
for the Electric Bond and Share of New York. Mr. Davis said Mr. Pearson did not believe in the Radiant Energy 
Device, not because of any fault he could point out of any evidence of anything being wrong or evidence of 
fake, but on the grounds that he did not believe there was such an energy to be had. That the device acted 
contrary to all known electrical laws on the incoming or primary side; but worked standard electrical devices on 
the output on the secondary side. He proved no standard meter would give a true reading of the incoming 
current; that a milli-volt meter gave a lesser voltage reading than the reading on the five volt scale or in other 
words the greater reading was had on the meter requiring 5000 times as much voltage to operate it. He made 
tests with batteries and other methods to check the meter and proved it to be in perfect operation and correct 
when used with other currents. Mr. Pearson tested the tubes and said they were OK and that he was satisfied 
they were all Moray claimed them to be and perhaps even greater worth and value than Moray might realize. In 
spite of this acknowledgment about the tubes and his OK of them he would not accept the Radiant Energy 
Device, although the tubes are the heart of the Radiant Energy Device, and Moray pointed out to Mr. Davis, the 
real invention is in the tubes. 

Moray was very much pleased with everything, all and all, and as Moray told Mr. Davis, Mr. Pearson really 
OK'd the whole thing. Being of the frame of mind that there is no natural source of electrical wave energy to 
Which Moray could tune his device, he would not accept the Radiant Energy Device as lighting the lights, but he 
accepted the tubes as they operated on this same Radiant Energy. They operated the radio and produced music 
"which he acknowledged the best he had ever heard, the purest and best radio music ever produced. Being so 
prejudiced against there being such a source of current, it would be Impossible for him to accept the device or 
the demonstration, or with an open mind understand what he was seeing. Yet in that opposed frame of mind he 
had to acknowledge that the current on the primary side acted as an outlaw current doing things which, from the 
standpoint of known laws are unreasonable and contrary to electrical law. This he should have reasoned, proved 
the results he saw were not and could not be obtained from any known source of electrical current ог it would 
have obeyed these laws. His objection that on the primary side it was an outlaw current while on the secondary 
side it was able to operate known electrical devices, is very satisfactory because this only goes to show that it 
сап be controlled when the proper methods are used, 

Saying that the tubes are of great value and OK is the same thing as acknowledgment that the Radiant 
Energy Device is OK because as Moray said, the tubes are the heart of the Radiant Energy Device. 

In 1931, Dr. M. О. Hayes wrote about a Dr. Gunn, a civilian scientist of the Naval Research laboratory who 
had proved that the earth is generating 200,000,000 amperes of electrical current. 

There are hundreds of letters on record of experimental tests made by the Radiant Energy Device written by 
those who witnessed these tests. These were made for the purpose of establishing the scientific soundess of the 
theory upon which the device operated. The purpose being to enable the inventor to progress toward the 
perfecting of his invention by testing the workability and soundness of his various ideas, changes, and additions 
‘made to the component parts of ће invention, 


7 I will be noted that Dr. Eyring attributes the energy to induction or to Cosmic Rays. Dr. Fletcher to battery 
action kept alive by energy from the universe and yet Dr. Fletcher pronounced the current high frequency. 
Please note, battery action is always direct current and never high frequency current so it could not be battery 
action. 
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А partial record of these letters was compiled front the original documents by a U. S. government 
investigator Dr. Felix Frazer and the original was signed by him. 

Before we leave the account of demonstration, let us consider just few more letters concerning them. 

On January 10, 1938 Mr. George В. Pyper wrote a letter from which we quote in part: 


"To Whom It May Concert 

Ihave worked in electricity all my life, was with the Utah Power and Light Company for thirteen years and 
worked in all departments including sub-stations. I have been with the Kearns Corporation over seventeen years; 
and leave charge of all the electrical work for the Tribune and Telegram Publishing Company and in the Kearns 
and Tribune Buildings. 

Оп December 23, 1937, 1 witnessed a demonstration at Dr. Moray’s home at 2484, So. Fifth East of his 
electrical marvel box. He let me see inside this box and there was a transformer Н. F., some of his cold tubes, 
and some condensers. Dr. Moray connected this box to an aerial and ground wire and lighted about thirty small 
120-volt lamps. He then disconnected the ground wire from the outside and two of us held a counter poise 
antenna attached to glass insulators in the room and when he connected the box to this counter poise antenna 1 
saw the same results. 

‘During this demonstration and while the lamp and appliances were on T shorted the aerial and ground wires. 
There was no spark, it just tumed off the power from the box. I then took hold of both these wires, There was по 
feeling and they were both cold. 

Mr. Pyper continues with a further description of the demonstration and then concludes. 

"Lam satisfied myself from my experience in electricity that there was no fake of any kind or concealed 
batteries. Everything was in the open so I could see every operation." 

Let us now consider a portion of a letter written in October of 1930 by Mr. W. H. Welling, then Secretary of 
State of the State of Utah. Mr. Welling described the device and the demonstration and told how he and Mr. 
Gaxiola, фе Mexican Consul tuned in the system as the inventor had done, closed the switch and brought in the 
full volume of lights, He continues, "In order to make sure that the lights connected with the house circuit were 
entirely separate from the lights produced through the Radiant Energy machine, repeated test were made of 
disconnecting the entire house circuit in which event the house meter did not register at all. An electric iron was 
then connected with the house circuit which of course produced the ordinary reaction in the house meter. After 
the demonstration had been completed, the Inventor raised the two boxes from the work bench on which they 
were located, showing that there was absolutely no connection by wires from below or from any place, save to 
the aerial and the ground wire. 

‘At the conclusion of the demonstration, Moray dropped a stone weighing two or three pounds about two feet 
onto the work bench. The jar caused the lights to flicker а moment and go out. This simple demonstration itself 
seemed to show conclusively that the power derived was dependent wholly upon the machine and in no way 
‘upon the house circuit. 

In a report of the Moray Radiant Energy Device, dated April of 1933, Mr. Franklin Р. Wood of Wood and 
Weber, Inc. Engineers later of the U. S. government wrote in рап: 

"The balance of the first day and a part of the second was spent with Moray at the laboratory and in visiting 
others connected with the project. 

1 found that Dr. Moray was extremely open and frank in every way, and gave us every possible opportunity 
то investigate what we came for. He is, in my opinion, a man of marked ability in the line of research and 
invention, but needs assistance in developing it into a commercial business venture. I found no evidence of lack 
of integrity and honesty. He has evidently worked for many years in the investigation, and of course is 
thoroughly imbued with the nature and possibilities of the particular invention. The investigation convinced me 
that he has discovered something about the nature of energy which has not been known before, and which is not 
even now understood by anyone. 

Certain theories have been advanced by him, and other scientists, to explain the phenomenon, but ай that can 
һе said about it is that certain results have been obtained that indicate unlimited possibilities for development 
along these lines, in the way of production of energy for all light, heat, and power purposes. 

Tam thoroughly convinced that the device is not a hoax, or a fake, and that the results are not the results of 
Induction from established power sources or batteries; but I do not pretend to understand the real nature of the 
source. This is something that in my opinion, can only be determined by future research." 

Now let us consider a letter written by Dr. Murray О. Hayes to Mr. W. H. Lovesy on October 24, 1929: 


"Dear Mr. Lovesy 
Pursuant to my promise to you at our recent discussion, 1 am writing to make of record the extent of my 
acquaintance with the construction and operating principles of the Moray device for utilizing cosmic energy. 
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You are already aware that 1 have seen many demonstrations of what this mechanism will do, and that I have 
seen the parts of which it is bull. Recently Mr. Moray has shown to me the wiring diagram of the assembly, and 
T am free to say that I can find no inconsistancies in it, nor anything which does not appear to be logical and 
sound. While the hook-up appears to be very complicated, when looking at the machine, it is in reality very 
simple in essence, and based on recognized laws of electricity, when all is explained. There are many features 
which appear to be incidental, but they are in reality of basic importance. 

He has also shown to me and explained the detector which be uses. In this he has applied a fundamental 
principle of elecri circuits which, I believe, would not be noticed unless pointed out by him. This element of 
his device also, as above mentioned in respect to the circuits, has numerous features which appear incidental but 
are the heart of the matter and of first importance. 

1 was recently present when an electrical engineer representing a foreign government was given a 
demonstration of the energy machine. He at first said that amplification of radio waves accounted for what he 
saw, although it would be a real achievement to amplify such waves sufficiently to light six one hundred watt 
lights at one time, and also to heat a flat iron of the standard five hundred seventy five watt type; when he had 
seen the inside of the device he admitted that it could not have been what he had supposed. He remarked many 
times "Lis very interesting.” 

This machine has been operated in my presence so many times, under so many different conditions of 
weather and of season that 1 am positively convinced that it is what its inventor claims it to be, and that its 
commercial adapation is feasible. I believe that Mr. Moray has explained all to me without reservation, and 1 am 
sure that this is a revolutionary and epoch making invention." 

Sincerely yours, 
Murray O. Hayes 


On an attached sheet dated Oct. 25, 1929 to Mr. Lovesy, Dr. Hayes lists his education record and 
qualifications as follows: "A. B. with major in physics under Dr. Harvey Fletcher; M. S. including graduate 
courses in physics and mathematics; Ph.D. in geology. Five years in examining corps, U. S. Patent office. Acting 
head of department of physics, Brigham Young University, 1922-23, vice Carl F. Eyring, was finishing work for 
doctorate. To take bar examination soon. 

It is very interesting to go through these original letters and records of demonstrations and read the detailed 
accounts of how thoroughly Moray's Radiant Energy device was demonstrated, examined, and actually taken 
аран, I is even more interesting to read recent leers by men who saw these early demonstrations, Some of 
them stand steadfastly by their original statements, recounting with surprising accuracy what they saw. It is very 
puzzling to read letters from others who saw so much but have had no direct contact for many years, "I have no 
way of deciding whether or not the invention is genuine, simply because he (Moray) refuses to let anyone see it 
or build one like it," is the way one observer put it. Others follow along this same line of thought. What could 
they possibly say if confronted by their two letters written thirty to thirty five years apart. Have they forgotten 
how much they saw, or has their memory been ticked by steady outside pressures? 

"The Moray energy equipment has been thoroughly investigated and tested. It has been experimented with 
under all kinds of physical and weather conditions. It has been tested many miles from all power lines before 
capable and disinterested electrical men and distinguished scientists from all parts of the world who could find 
по answer other than that advanced by the discoverer. 

"The discovery of the natural principles and laws through which energy has been captured and made ран of 
the great discovery has been brought about by years of intensive work with this one please of energy in mind. 

It should be just as easy to, accept the fact that a receiving set or electrical device has been constructed for 
the purpose of receiving the energy, waves from the universe as it is to accept a radio receiving set that receives 

‘audio waves" transformed from electrical impulses as the radio does. One transposes electrical waves to 
mechanical while the other transposes energy waves into light, heat and power. The facts involved are the same 
in both the radio receiving set and this device. The radio receiving set receives man transmitted energy waves 
ош of the air and transposes them into "audio waves,” the Radiant Energy Device receives oscillations from the 
universe and transposes them into electrical energy. As in the reception the circuit radio waves, so in the case of 
the Moray device; the circuit is a tuned arrange ment to respond to the particular wave frequency "oscillations" 
which it is desired to intercept. А "valve" used to prevent the return of the energy to the outer circuit and force it 
то go trough the, power application circuit а ран of the invention, 

"The discovery reached the point where continued experimental demonstration produced no valued results as 
to proof of the device and each new experiment was becoming a rehashing of well documented facts. Dr. Moray 
has exhausted all suggested tests, ай аге on record and all аге conclusive. Dr. Moray made so many experimental 
demonstrations and so many disclosures during the early years of Radiant Encrgy that he found he was putting 
his discovery into a position of jeopardy under the patent situation and the U. S. patent law of public use, 
Section 4886, This situation has lead to the present strict attitude Dr. Moray has had to take on demonstration of 
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the Radiant Energy Device. He must be very careful in the perfection of the Radiant Energy discoveries not to 
invoke public use. He will not jeopardize those who are interested in Radiant Energy by giving demonstrations 
which would cause them and him to loose their ownership. 

Sometimes it is very difficult for an inventor to secure patent protection, particularly if the discovery is 
controversial in any respect which Radiant Energy is. Most people think that getting a patent is a straight 
forward thing but the red tape connected with such a procedure in а new and basic discovery is almost 
unbelieveable to one not familiar with the process. A patent application can drag on to the point where it is very 
difficult to finance and an inventor has to put a great deal of trust and responsibility upon the patent attorney 
handling the case. The complete mis-handling of the original patent application during the days of the Moray 
Products Company has taken years to straighten ош. 

"To add upon all of the other difficulties involved, the patent office contested many of the points of the 
Radiant Energy application even though Dr. Murray O. Hayes wrote to Dr. Moray on August 7, 1937 from 
"Washington, D.C. that he had examined every patent issued on devices for the reception of radiant energy. Most 
were obviously dissimilar and not a one shows even the remotest resemblance to the Radiant Energy machine. 
Не also reported there were no patents like the oscillator tubes. Here are but two of the objections of the patent 
office. "Claims rejected as being drawn to an apparently inoperative device. It is thought И will not produce a 
sensible current because the cathodes are not heated to a point where they will emit an appreciable number of 
electrons" (such an objection is now obsolete.) And still another: "No natural source of electricity wave energy 
is known to the examiner and proof of the existence of such is requested." (This statement too is now obsolete.) 

‘Another problem was brought to light in a leter from a Mr. John Y. Smith to Dr. Murray Hayes. We quote: 
"One of the partes interested formerly held a confidential position with the General Electric Co. and later with 
the Westinghouse Company. He nearly took my breath (Mr. Smith's) when I told him regarding Moray's fears 
that the proposition might be stolen from the patent office. He said it will just as sure as you sent it there. That 
the U. S. patent office is "honey combed" with employes of the General Electric, General Motors, and other 
large companies. That he had helped steal valuable data from the patent office at the request of the above 
companies. He said you were crazy if you sent a description of the device to Washington before you had plenty 
of money to follow through and influence enough to prevent а theft. So I confess after hearing him that I was in 
error scoffing at the fears of Moray." 

In a court test, whether the use of an invention is "public use" which will act as a bar to securing a valid 
patent, oF whether a particular use of the invention is merely an "experimental use" is a question of fact to be 
determined in each case by each individual judge. It is difficult to draw a sharp line between public and 
experimental uses. No one can venture a guess as to the attitude the courts will take on the question of public 
use. Dr. Moray will nat throw Radiant Energy on the mercy of the courts. Ford Harris Jr. of the Los Angeles 
firm of Harris, Keith, Foster, and Harris cites a present tend toward stricter and narrower interpretation of 
patent laws, It seems reasonably certain that they will not become any more liberal in interpretation during the 
next few уви 

It would be impossible to review in a paper such as this, all of the legal aspects and fine points which 
determine public usage of an invention, Instead let us consider just two opinions. Patent attorney Alwine of 
Washington, D.C. wrote: "Up to the time, and prior to the time you actually have on file all U. S. and foreign 
patent applications which it is desired to file, and sufficient technical data to complete patent applications to 
obtain full coverage, any demonstrations which are not experimental could endanger and cause you to lose all 
your patent rights to your invention — see Sec. 4886 U. S. patent law.” 

In 1939 when Dr. Moray was connected with the R. E. А. the Attorney General of the U. S. fully supported 
his views on demonstrations and the patent law. Dr. Moray must take a firm stand for the protection of future 
investors. There can be no more demonstrations until Radiant Energy is in the patent office with an allowable 
application. 

Some scientific men have vigorously protested that Dr. Moray should make full disclosures of the principles 
connected with Radiant Energy to scientific men, publish full disclosures, and allow others to build full working 
‘models. Ordinarily in the case of new scientific theories this is the procedure. In these cases the theory often 
came years before the development of a practical application. But here we have a unique situation. We have an 
application developed along with the theory. We have an application which must be kept under responsible 
control. In the words of Franklin P. Wood, a United States R. E. А. Engineer, "If it is all he (Moray) thinks it is, 
(и) will more profoundly affect the human race than any other discovery in previous history." 

Two of the more sensational efforts to put Radiant Energy before the public have been with а company 
known as the Moray Products Co., which was formed in 1931, and an association with the Rural Electrification 
Administration 1939-1941, 

In 1931 the Moray Products Company was formed in Nevada as a stock company to finance the development 
of the Moray inventions, D. V. Farnsworth was President, C. Fred Schade was Vice-president, and Murray O. 
Hayes was Secretary treasurer. These men willfully and fraudulently deceived the court in stating thelr position 
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and power in the company. Dr. Moray gave these men his trust and confidence, particularly Dr. Murray О. 
Hayes, As had been seen in a previous letter, Dr. Hayes admitted that he had Moray’s confidence and full 
disclosures. It was not long after the company was formed that Dr. Moray discovered that it was being used to 
further the dubious purposes of Messrs. Schade, Farnsworth, and Hayes, In 1932 Moray instigated court action 
and шей to save the company. In the words of Mr. John Belford, a Nevada attorney connected with the cas, 
"The whole thing was an example of shiltiness and bad faith on the part of officals of the company." 


‘There have been men wha worked their way ino Moray’s confidence. Mr, Murray Hayes was one of these who defrauded Moray by 
missae of a company's finances which had been organized a forward Moray inven, The Public Andes repor, in ош files, on these 
dealings, stes n pat "Wi regard to de tem of 205610, Murray O. Hayes tok cheek #17 for $5600, check #40 for 810000 and 
1900.0 cash There s on file а ишете signed by МЕ. Hayes sig expenditures of $1.67 8 but па supporting invoices to cover he 
‘expenditures There is a minute order seti aside $200.0 for ршен expenses." The record shows al that can be account for in patent 
expenditures is $110.0. Should 1 о inta диш! ths picture would become even worse. Remember, Moray s the one who brought hese 
mates to Cou эсйоа in n effort to save the company 

Audios epar furber stes "Of de ial expenditures оп company account of cash and checks amouming to $7521.20, we could 
‘defintely support by cancelled check $3,272.50. For the 8300000 check ed Aug. 21, 1931, iere i no шешеп on ile s à how s 
maney was spa” We could go on and on, but Moray at last could iake it no longer and he tock the mater о coe. Murray O. Hayes and 
‘her were removed by Court Action bu the company had had ie funds depleted. However, Moray work for fve years far nothing ying 
to save he company but the damage done was to great, The Judgment and Decree read: Is hereby Ordered, Айде п and Decred That 
D. V. Famswarth, C. Pred Schade and Murray O, Hayes be and they are hereby removed as directors c. And further 1t is further erred, 
‘judged and decreed That petitioner shall have and recover his cost of uit " Moray dd not get ane This, hee men had depleted the iiu 
Remember the date of is Court order, June 11, 1932. 


“This wil acknowledge receipe of your leter of June Эй, and also your eter af June 28ih which Judge Brown answered. 1 have just 
goen back from Chicago and went over to see Rowse woda. 

As std o you Ш my lener of June Sh, Rowse informed me that a meeting of the directors had ben beld and that the number of 
‘directors hd been increased a seven. Since this was done wl these men were directors, I saw no way of anacking ns validly. However, 
е today informed me that what he said was that they hd been considering increasing the board. Tis not at all ту understanding of our 
‘conversation, and ifthe facts are as he states them I can see та reason wh I should have agreed wih hien to permit them representation on 
ie new board. As Judge Brown wrote you, E. Н, Hursh has been appointed a dicc. 

Лоа of aur understanding, k appears o me that he only thing Rowsen can decently dois o resign, but this he refuses todo. He asked 
ıe to delay any action ший he could take up the mater with asit, Schade and Hayes, nwo of whom are in the east. 1 informed him that 
T intended to ише proceedings immediately, and И he could arrange mae in he meantime all well and good. am exceedingly 
chyna thar maners have ken the course which they have, nd am determined to force the matter was speedy a cancion as posse. 

1 am preparing and wil (йе а motion va modiy the decree hereinbefore entered, removing Hush and аи one of Morays 
oninger The motion wil be based on the ground of fraud and deceit, reciting e [act hat Farnsworth, Schade, Hayes and Hursh at all 
"ines knew that there were faur discors instead of three, and wilfully and frauzhulently deceived the rou ls my personal opinion that 
Judge Curler wil mot ok Kindly upon these men playing dacks and drakes with his court. 

was опу not w ее you in Sa Lake, but was ina rry bath going and coming 

With Kind personal regards, remain" 

Very iiy your, 
(Signed) John $. Belford 


Some years age Moray saw and handled ane such incomplete set af unissued patent application papers in the hands af Lionel Comwell 
which were let out to these who had no right to have such papers by the above mentioned Farnsworth and Hayes. This was a breach of the 
{shel code all рини amorneys observe. (Dr. Hayes was the patent attorney). Detalls, however, were missing in thse papers by an oversight 
bo dou, for as Dr, Hayes, before he made patent application, ane time wrote "He, (Moray) has also down ше and explained the detector 
Which he uses. In this he has applied a fundamental principle of ctii which 1 believe would not be noticed unless potted our by in. 
This element of his device, alsa as above mentioned in respect ta the circuits has humerous fetes which apear incidental but are the heart 
the marter and of firs importance.” 

So the fact hese papers got ош of the application Dr. Hayes had prepared, did a do R E too much ham br the inent to harm is 
‘evident by such actions. 

Now keeping the dale June 11, 1932 still in rind, afier diese men were removed by Court onder, we read fom a sworn statement made 
у Ale Farnsworth and De. Hayes before be United States Patent Office: 

"Wherefore you Petitioner (Muray O. Hayes and D. V. Farnsworth (signing this statement under oath) prays that he said Moray be 
‘excluded from access t said application; that he Бе given no information concerning i and that па action uken in respec thereto by sad T. 
H. Moray be recognized ar sanctioned by dhe patent office." This sworn statement made о де U. 5. Patent Office, s slated "18 day of у, 
19325 Made underoath t 5 signed in behalf of the Moray Product Ca by Р. V. Farnswonh as s president and Munay O. Hayes ts 
secretary Remember ey were removed by Court Order dated June 11, 1932 and so recorded. Is s not perjury when they had been 
‘eave by Court Onder June 11, 1932? Naturally when the, рини office learned the facts, this wrong washed and Maray had his tights 
pon 

Ain we read fom a letter writen by Murray O. Hayes under date af March 21, 1932, from Washington, D.C. The Patent situation on 
бе Moray inventions is very goad” 7 Do по tell Moray what 1 have, ok you, as we are uying to get hint to do certain things but he 
‘probably wi no ihe learns that things are going wel bee" 

Reading again frm a ter dad July 15, 1931, signed by Dr. Murray O. Hayes "There is a man working where 1 do (U. S. Navy Patent 
Division) who says he makes more frm his private patent practice than Ms salary (rm the Nav) "He does through an associate, bu we 
ined 1o have an associate anyhow, o that ОК by us I wil be right on the job looking aller our tuft” Another 
quae frm а Hayes leer -1 spent ost of a day searching on de adn energy device and the osciliarion uber but did not find anything 
Ben remotely resembling ether one.” "Keep me posted on developments йите and 1 wil do the same from is end fr yo." 
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Murray О. Hayes testified on the witness stand in Reno, Nevada, that he and those associated with him had 
endeavored to put together a machine described by the patent papers and had failed. A public auditor's report 
showed a clear misuse of company finances. There were discrepancies on money set aside for certain purposes 
and the amount used. The expenditures were listed but not supporting invoices to cover them. For а $3,000.00 
check issued Aug. 21, 1931, there was no statement on file as to how the money was spent. The story gets worse 
with the telling — meetings of stockholders were not called as in accord with Nevada law, and stock certificates 
were not properly issued. 

(On June 11, 1932 Schade, Famsworth, and Hayes were removed as directors of the company by court order 
It was further decreed that Dr. Moray should recover his cost of suit, but the treasury was depleted, 


"tis a source of amazement to the ойох af this article that the principles of the Moray Products Co were allowed to walk away. The 
thee (Famsworth, Schade, and Hayes) with ei partner in what they were doing, Mr. Hash seemed о һе on the ouside of the Law, Yet a 
Tara we can tell one were ever charged by either the courts ar stockalders of he company. On apo is Hayes was allowed 1o practics 
‘paten law afer it was proven ln cout that hd used the confidences of Dr. Moray and given this information to others. Ie was also ignored 
That these three gentlemen purged herself in he Ù. S. patent office and Hayes was sill allowed to practice patene law 

‘When ane knows Dr. Moray as 1 know im you can understand why. even f is not good business on today's Standards; һе wishes no 
one evil and atiet going in debt ta save the Moray Product Co. he himself would mot sign the charges, The cost of the ighe was bome by him 
Blane and he was siek of the sound of it by бе ane it was done 


The fact that Moray was not responsible ls a maner of all records, still he nied for another five years to save 
the company, bat he damage was co great. 

Tn Шу of 1832, more an a month afer having been removed fom office by court order, D. V. Famsworth 
and Dr. Munay O. Hayes, in a sworn affidavit 10 the U. S. patent office as ihe legal officers of the Moray 
Products Company, red to have Moray excluded from ali records pertaining Мв cw Invention. The paient 
office reversed is exclusion when leg proof was famished as to he ue situation 

Топтау Dr Hayes must have missed some of these deals which had been pointed out to him, as he and 
his associates lid in (heir purpose to reproduce Radian Energy 

Hare were mon who deliberately mlmpressed hir ue purpose un they thought they could take over 
completely No wonder Dr. Moray 1s cautious abou letting Мане and Radiant Energy be put n a postion of 
Jeopardy again. 

Nen all legal action turned against these men, their atacs against Dr. Moray became of a personal au 
Perhaps we are no as far frem the Jungle a we would like ro think 

Now le us consider the Rural Elecriicaion-Adminitation and is dealings with Dr. Moray. At he 
invitation of the goverment, in the summer of 1938, Dr. Moray made a tip to Washington, D.C. Another ip 
tas made eariy in the year of 193. We quote from а leter writen by Dr. Moray to Mr. John M. Carmody, hen 
Звао forthe KE E. A. In Washington, dated March 17, 1939. Dear Mr. Carmody: "I wish o express my 
dep appreciation of he many courses shown to me by you and members of your saft during my recent яр 
to Washington, 

T have now reported to my western associates, and have consled with them concerning the proposal set 
forh im your leer dated Februry 25, as clarified by your lener dated March 3 

"They are all exremply grated by Ве interes which you have shown, and by the manifestation of your 
desire help In the great wrk of preparing тайап energy far actual disibuon tote people. 

Nevertheless, as they analyze Your proposal, Wappen to весть ile more than thls: Tt gives me a few 
manhs wark in merely repeating what hav already done before, and ! gives пе the opportunity to subti my 
Tadant energy device to an exhaustive rest by your sf but not he funds todos, and tives me Бе assistance 
of your recommendation 1û the Department of Justice that all necessary pte Ве sued 

My assoclales ate fearful that your recommendation в regard tû th patent woud ай! leave much work t be 
done, and much money to be spent, which we do not have Before the patent station iin proper order, Also, 
they ме not yet fully satisfied that the contemplated demonstration would not constitute а "publie use,” and that 
Your whole propos] would not consue a "sale" within. е meaning of the present lav. They are not yet 
Prepared to take the sop of abandoning our ighis wo patent protection, and the situation s засу complex 
Phat hey hestare 10 bind ourselves to make a "publie use” or al" within the immediate fre 

in other words, although they grealy appreciate the helpful spirit shown by your proposal, they are fearful 
that i sil leaves The great bulk o our problems unsolved, and that our acceptance of Ве proposa! at this time 
might seriously embarrass some course of action which woud iv promise of puting us mach urber along the 

However, after many more assurances of good faith and assistance In technical advice and help from the 
usce department in securing proper parent coverage, Dr Moray decided 10 go along wih the R. E. A. In the 
hope ta here was a Big enough source to help give rada energy o the werld in s safe and proper manne, 
The agreement with he R E. A. was along the ines that they would furnish legal help In securing a proper 
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patent and technical help in the form of advisors and the loan of scientific instruments, these instruments to be 
returned to the government if the agreement should come to an end. Dr. Moray was pur on the payroll of the К. 
Е. А. as a consulting engineer at $25.00 per diem, In return Dr. Moray was to make all possible efforts to bring 
radiant energy to a commercial level. Other financial backing was also promised by those who contacted the R. 
Е. А. This never materialized. 

Dr. Moray built a new twenty room laboratory with a loan from private parties who interested the В. E. A. 
which was all repaid with interest. Subsequently many of the bills incurred in the building of the laboratory were 
unpaid and it fell upon Dr. Moray to meet them. As stated after the agreement with R. Е. A. came to an end 
because certain parties among them insisted Moray turn matters over to include Russia, Dr. Moray paid for the 
laboratory out of his own resources. It took until 1949 for Moray to rid himself of the debt that this episode cost 
him. Not one red cent of R. E. A. money went into building the Moray Laboratory. 

It is not even suggested that Moray's differences of political views extended to ай the В. E. A. officials in 
"Washington as a whole or to. the administrators. however, it was not long before Dr. Moray began to have 
doubts about some of his government associates. We quote from an account given by Dr. Moray. As early as 
February 1939 "I began to fear, from personal contact, that Washington had more radicals in it than I had the 
slightest idea of and it worried me. I expressed my fears to some of my associates in Salt Lake City upon my 
return from Washington in February 1939 and later so informed a Dr. Frazer whom the В. E. A. had called in as 
а scientific expert to consult with me on my work and as my body guard. 

In answer to my letter expressing my fears that 1 lead gotten Radiant Energy mixed tip with liberals and 
radicals which I could not go along with, Dr. Frazer wrote me on March 27, 1939, "The only thing J. M. should 
mot say or write is anything in connection with а threat. When he does that he is very wrong and should be told 
хо, and in fact I have told him so upon many occasions. I realize that so-called "radicals" ate feared out west, but 
the term is not feared here in the east except by a few reactionaries.” So it was I seemed to be surrounded with 
radicals, liberals and what have you and their talks of "their daring plans" and "this man is one of us and that 

‘Again we quote from Dr. Moray's notes. "Dr. Frazer came to Salt Lake City and began investigatitig Moray 
and Radiant Energy. The following copied from my notes made in April and May 1939: In April, 1939, a 
department of the United States Government on its own initiative, sent a gentleman to Salt Lake City who had 
been introduced to me as Dr. Frazer. | was told he was an electricl expert. This gentleman was in the Moray 
Laboratory for about a total of two months spending many hours each day making tests and taking pictures of 
the Moray Radiant Energy discoveries, especially the Radiant Energy powered radio, using the Moray 
germanium fission valve and gathering information for written reports to his superiors in Washington, D.C. 
‘After about two weeks he said it was necessary he go to Los Angeles, Calif. and it was their desire that also go 
to California. 

In California further conferences were held; Moray returned to Utah in about a week and Dr. Frazer came 
back in May of 1939 when he again continued tests and experiments. After weeks of these tests he said "I have 
tested and tested until 1 am fully satisfied and feel there are no tests left to make (he was also getting advice and 
suggestions as to tests from two scientists at Columbia University in New York). He also stated as long as I lave 
the device I will want to run tests, so 1 wish you would destroy the damn thing so 1 cannot ask for more tests." 

"Dr. Frazer returned to California and I was again requested to follow him. All these tips were paid for by 
the U. S. government, While in California I mentioned the "Jensen test where the В. E. current had been passed 
through a sheet of 1/4” plate glass and the device operated with no hinderance to the flow of current even when 
passed through the plate glass. 

Dr. Frazer said if he could use the “glass” test that would be all anyone in the government could ever ask for 
It was arranged that he make the glass test. The only requirement I made was that the government should furnish 
the glass for these tests so it could not be said 1 had "doctored" the glass. Twelve sheets of window glass were 
used and the current passed through this glass and the device operated as if the glass had not been in series in the 
circuit. Dr. Frazer said "that is enough, we will never ask for another test." He gave me several copies of pictures 
he had taken of the Radiant Energy Device used to power the R. E. radio. Dr. Frazer grabbed a hammer and 
smashed the R. E. device, before I could stop him saying "Now I cannot ask for any more tests 

‘AL one time, just before Dr. Frazer left Salt Lake to go to Los Angeles, after swearing him to secrecy T 
showed my confidence in him by disclosing details of three of the Radiant Energy tubes to such an extent 1 
permitted him to make detailed drawings of these tubes for patent purposes. As I wrote then "I think that speaks 
for itself as 1 have only permitted one other scientific man to ever get that far into details of the construction 
during my entire work with this research. 

In April of 1940 Dr. Moray wrote: "One former high government official in writing me, trying to convert us 
то doing what Felix, Woods, and others from the REA wanted us to do — disregard all patent protection and 
patent laws, said "Two years ago I made the statement that Democracy had probably less than five years to run 
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їп Europe and that the process of disintegration there was probably not more than five years further advanced 
than here.” 

In other words America would, in five years or so, be controlled by their so called "liberals" (to me 
communists) : therefore 1 should have no hope of my, work succeeding except with them. 1 need put no 
confidence in the protection of the laws of the country as they have been. 

T was told T lead better do as I was told so I could stay in the government employ because in а litle while 
everyone would be working for the government. 

They also brought representatives from Russia to talk with me and turned certain papers 1 had loaned the 
REA over to these men. 

T later wrote: "I wish I could have someone come here from our government who believes in the strength of 
ош laws, who believes that the government that Washington and Lincoln stood for is not going to perish front 
the earth; someone who believes in the continued strength and protection of our United States laws, including 
the patent laws, and with faith in the preservation of the principles of the spirit of 76; someone who will not 
have a pet hobby of, to quote, "Our dating plan" and who does not live for "the expected change in our national 

Оп Tuesday morning, December 2, 1941, on page 2 of tile Salt Lake Tribune, one play read comments made 
by Rep. Thomas D. Whiter on the REA thai made me feel I had made no mistakes with tile REA. Washington 
Dec. 1. ( AP) Representative Thomas D. Winter (R) Kansas, Monday demanded an investigation of Ше rural 
electrification administration, which he asserted was “obstructing national defense as surely as a paid saboteur. 

"The tue friends of farce electrification,” he said in the house, "may as well face that fact, may as well 
realize, that this federal agency has fallen into the hands of a gang of communists fellow travelers and political 
second story workers who do not hesitate to sabotage the national defense program in the interests of 
preservation of their political theories and perpetuation of their payroll. 

‘Again we quote Dr. Moray. "I was constantly being sent to California by the REA for many reasons 
including the investigation of spiritual seances, the REA paying for these trips. With all there was to do, 
including recovering from a serious bullet wound, (Dr. Moray was shot while in his laboratory on March 2, 
1940) and with all their trying to convert me to being “one of them," together with the building of a new 20 
room laboratory (paid for by Moray not the REA), there was little time in these short months to accomplish what 
‘one would like to accomplish in the work with R. E. Then too, how far would any scientific research of this 
magnitude be getting on $25.00 per day plus the loan of a few scientific instruments. 

‘After Moray was shot, things went from bad to worse. Dr. Moray would not be threatened into giving 
Radiant Energy to men whose motives he had every reason to question. 

The association was ended in February of 1941 when the scientific equipment loaned to Dr. Moray was 
returned to the government. 

Оп October 16, 1956 Dr. Robert Craig, a former deputy administrator for the REA, who did not follow those 
referred to by Rep. Winter and left the REA, wrote that the development of Radiant Energy has been a slaw, 
laborious task, one of the greatest difficulties being that Moray has stood all alone. People who should have 
been interested were more concerned with immediate returns than with the important long range returns. 
Naturally during such a long period, many questions arise as to protection rights, interests, ete. 

‘Again on Nov. 14th, 1959 Dr. Craig wrote, and we quote, "Permit me to say that I have known Dr. Moray 
now for about 20 years and have observed him single-handedly trying to get acceptance of some of his ideas and 
discoveries, particularly in the area of "radiant energy." Many of the now-accepted areas in atomic and nuclear 
physics were outlined by Dr. Moray as early as the middle 305. 

‘At one time or another I have endeavored to help him by bringing his work to the attention of people in the 
government without any great success. Of course, no longer do they dispute the basis of his work. However, to 
bring pure research to successful commercial application involves time and money, particulary the later. While 
we can spend millions for missiles that are abortive and no one seems to mind, a few hundred thousand dollars 
available to this man would obviate, 1 believe, much of the need for missiles. Of course, this is my own idea in 
the matter but I do believe a helping hand now to Dr. Moray could do more towards solving world tension than 
the mere building of bigger and bigger armaments to protect us from the "have-nots. 

"I can assure you from my personal knowledge of Dr. Moray that here is a unique mind and an ability which 
would be worthwhile developing.” 


There are hundreds af ener of recond of experimental tests made of the Radiant Energy device wien by those wha witnessed these 
lens These were made Tor the sole purpose t establish he siete soundness of he theory upon which he device operat, The purpose 
ng to enable the inventar to progress towards the perfecting of his invention by testing the orla and soundness of is various ideas 
‘changes and additions made to the component parts of be into. 
inte following pages are a few ofthese laters taken at random and aot edited along with a few photographs of the experimen, 
"washington, DC. 
October 16, 1956 
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Io reference to you letter of October 12 regarding Dr. Henry T. Moray of Salt Lake Ciy, Uta, I would like o say that ave known Dr 
Maray now for about sen years During that time he has spent his own money upon research in he development of radiant energy and 
various other high frequency poet 

One of бе diclis that Dr. Moray has faced that 1 know of 1o my awn knowledge is inadequate financing to bring o complete 
ruin some of his discoveries, Unfornunately, people who shouldbe Interested have seemed o be mare concerned with the кешп hey 
‘woud immediately get han the development of discoveries which would be af ишете benefit 10 all concerned and upon Ве logical 
developmen repay many ines over he investment needed vo bring these discoveries from the laboratory stage tn comarca application: 

"Because ofthe йез of e past in finding wholeearted coun. Dr. Moray has stood al alone, earning Irom eter researches 
and trom laboratory job work sufficient funds o provide for is need and advance the major program of his interest Naturally this ad 
Ad laborious шй and of course many questions arise during this prod as o protection of rights, interesis, ec. now thls, that generous 
Suppor without stings tached which would be prive would have the resul of real achievement in the field of high frequency 

‘Sincerely yours, 


‘On March 16, 1929, 1 witnessed a demonstracion of the apparatus invented by D. T. Н. Moray by which he produces electrical energy. A 
report ofthat visit has езу -been made. 

‘On December 13, 1930, 1 witnessed a second demonsration of ће same set; only slight changes in the aparatas were noted alihough a 
grex improvement was made inthe performance. The condensers, coils and oiher parts noted at the previous et were now in one small Бок 
about ОРЛОО To start the set operating instead of sroking wh the magnet, as formerly, now, wo discs — one hard rubber, he other 
of izon — were rubbed together and produced an electric charge. The аванс charge, on being discharged ono the act started te set 
operating and once tis operating, и will continue o charge tel. 

“The lamp ack which formerly held 6 100-wat amp snow displaced by a larger rad whieh old 32 50-май las, 3 100-wat lamps 
and a receptacle ta receive an extension plug and сот, On the other end of thi cord was 375 wat lec иш. During this test all of e 
ecc lamps wene lighted at ane tme and were more brillan than other igs in the room which wer supplied from the house circuit 
When the Паја were ой bright — the ваще ron was plugged i. There was no noticeable blinking or sudden diminuation of lights as & 
usual in house lighting systems when an elecic iron was on. he ја were as bright s before the iran was cut in. The iron heated quie 
‘opi slid in about 2 2 minutestes was hot enough to be шей fr ironing 

‘mode thorough and careful examination ofthe ейге system ее if i wene posible for the electricity to have been introduced on the 
system from same other source, Every part of the system was inspected — e antenna, he lead-in wire, he switch; he switch was removed 
‘nd examined; he leads Irom Ве sh to the box containing the Condensers and coils; he box isl was Шей and examined: the lead- 
ram the box ш he, amp rack; the amp rack was Шей and examined and he ground wire from the swich the water pipe on which i was 
grounded; not an ch of space was overlooked where it would be passible. o пое any meal that would carry бе power and Lm. 
Prepared to say that по such connection existed rom which power could be had fom any eer system, 

A crystal тайа set was out in on Ве lead-in wie fram the amenna ûn one side and to Ве round wize on the other side and perfect 
reception was had. И ere had been power from other sources on the antenna ar lai, by connecting the rad set 10 the ground wire, 
тесин would nat have been possible but a loud, humening sound would be producea, This was denoted by connecting h aio set ta 
the house lighing system. When the system was working, the Пара were burning brigh The terminal atached ıo he аем was 
disconnected. A Vigorous arcing ocurred and the sparks jumped over all alr gap stuck as six inches This would indicate that the power 
‘eas igh voltage and the nature af the sparks indicated a high едок 

1 do not understand the principle by which De Moray produces the lect energy. The condensers and the coils of wire are common- 
"The two cylinders called "oscila" and the small conical shell called the "teca" are the only flings па commonly known, but he 
system was I produces electric power in abundance and does all thar Dr: Moray claims for i. 

"1d mot ovn any stock or test a the company that is promoting his enteric and my only purpose ш issuing this statement is in the 
incesto dhe advancement af science. 1 consider his development a reat advance in the science of producing electrical energy. 

Very imiy sous 


о wines to the above I heremo sign my nane. 
THOMAS I YATES, EE, ME. 


“Thos. J. Yates, being first duly sworn, depose and says: That he has read the foregoing statement and acknowledges that be wrote and 
sland the same 2 above Sup 

(зел), 

Subscribed and sor to before me this Li day of December 1930 R.J. Chips. 
"Notary Public — residing а Sal Lake Chy, Ut, 
My commission expires May 7, 1934. 
Washington, D.C. 
November 14, 1958 
Dear Mr Anderson: 

‘You leter with reference to De Т. Henry Moray came during my absence fron the city so 1 have been delayed in answering it. 

‘Permit me to say that 1 have known Dr Maray now far about 20 years and have observed him single-handedly trying o ри acceptance 
ot some o his ideas and discoveries, paca in he area of "radiant energy.” Many of the now-accepeed aras i atomic and muckar 
Physics wene оше by De Maray as early as the middle 305. 

A one time or another I have endeavored o help hian by bringing his work to the attention of people inthe Government but without any 
seat success. Of course, no longer do they dispute the basis of his work. However, to bring pure research to successful commercial 
Application volves time and money, particularly the Later. While we can spend milions for misiles dut are abortive and по one sees to 
Ida few hundred thousand dollars available o this man would obviare, Leve, mach of the peed for missies. Of course, dis & my ома 
idea in the mater bu 1 do believe а helping hand nov: to De. Moray could да more towards solving word tension than the mere building of 
Маде and bigger manent to poet us Irom the "have-nots" 

can assure you from my personal Knowledge of Dr. Moray that bere is a unique mind and an ability which would be worthwhile 
developing 


EJ 
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Sincerely, 
was formerly a high U. S. Gov. Otis Vice President of a large International Company and other companies, 


(Cops) 
OFFICE OF THE SECRETARY OF STATE Secretary of Sate 
October, 1930 Deputy 


eiessed a demonstracion o the Moray Radlant Energy machine, October 5, 1930. There were present ме Самаш, Mexican Consul 
General йе United States, J. R. Murdock, Nr. Buehner, De M. О, Hayes, besides Dr. Moray and C.F. Schade and D. V. Farnsworth 

“The еше parts of the machine were conned in two boxes, one dec on top of b ber, ch box bout 1? wide and ly 24* 
long. On the op of he upper box was an let switch on an insulating base. There was also attached ode upper box two soft on ples 
‘wound with wire which ntum was covered with ordinary faction аре Ten standard elt light globes, each of 100 wat, were contecta 
10 de itor of these boxes. А heavy copper wire led from one of he boxes t а outside aerial, second similar wire сое the boxes 
With a water pipe ging to he ground. Several members of ie party ook hold of both wires at the same time wich showed there was no 
reat in them before Ше demanstradon began. Dr. Moray аа ри the terminals of he connections which led into the boxes ta his mouth to 
rove that dhere was no current in the bos 

After having -connected these terminals with the outside ael and wih he ground wire, Moray йеп took a small magaet and stoked 
бе soft iron pole pieces above mentioned, бе windings о which were connected to the erar of he bots He explained thar the stroking 
was necessary ta set е device imo an "elcuicl oscillation," and that when it was “oscillating” ia tune with what e called "radiant energy" 
it would coatnue so а do and bring in this energy in a usable Torm when the swich was cose. After Wis sroking hd cated for a few 
‘seconds less than five minutes, Moray closed the sich and the Паја came on very briliant. The lighis gave off Very mach more heat han 
the ordinary electric Пара of similar voltage attached to the house circuits wbich with the added brillance cen: indicated tha пине than 
"he usual valage was going through these 100: war lamps. This was clearly Shown in anaber manner when the inventar tok out one light 
and attached to Bi socke an ordinary Hotpoint elec Tation of 575 wat capacity. Thee was no dimmi ofthe nine remaining ips 
‘The iron was healed with geat rapidity and when in operation with the дыз added was drawing hum this machine 1475 маш of lectica 
ergy am а is practically two hose power. Afi watching the demonstration for ome ny minutes, Moray disconnected de 
Jenn мше. The lighis of course immediately went out and when connected they did not immediately retum. Later on, bod myself and Ai 
Сачош, he Mexican Consul ued in he system ss the inventor had done, closed the switch and brought in the full volume af lights- 

aider о make sure that he дын connected with de hose cct were enel separate from e lighis produced through the radiant 
‘energy machine, repeated test were made of disconnecting the house cet in which event he house meter did bot register a all. The iron 
‘eas hen conecte with the house cut which of course produced the ordinary reaction in the house reter. Alter the erosion had 
Teen completed, the пуча raised the va boxes from he wark bench on which they were located, showing that There was absolutely no 
connection by wires rom below or from any place, save to te aerial and the ground wire. 

Aib conclusion of the demonstation, Maray dropped a stone weighing wo or three pounds about two feet anto the work bench, The 
Jar caused бе light о flicker a moment and go ош. Moray explained to us: "Тыш was because the detector В na perfect, and one рап slips 
‘nen so heavily jred, bu hee al hat remains ro be dome го make the device a practical commercial product. This simple demonstration 
itself seemed show conclusively that the power derived was dependent wholly upan the machine and in па way upon the house creuit. 

Before wimessing the demonstation 1 had read affidavits certifying to similar ests made in Emigration Canyon seven miles from a 
power line, and in Suawbeny Valley, 26 miles from any power line, when the machine operated with the same degree of succes thar i did in 
Me Moray" laboratory, 

“The inventor explained that his astonishing exhibiton when understood was a mate of ordinary physics and predicted that there could 
be developed from the energy all about us power and ight and һем suficient take care of many times the present known needs of man. 

"espectly 


LETTER FROM DR. POLLY 
Baltimore, ми. 
кешегй, 1936 


On the occasion of a recent vs о Salt Lake Cy (Sept. 1936) I arranged, есине of my ома eet in various reports 1 had herd 
viti with Mr.T, FL Maray and css with Миз some of Mis exprimens 

‘Teas happy to find his Laboratory well equipped wlth а number of costly electi measuring sumens and soon became convinced 
that he understood thelr uses 

His radiant energy device, as һе calls it, seems o involve no mysterious cicu, ado the electrical valve upon which it depends is novel 
те apparans docs nat depend on any batery ar ather source af elect than the antenna. In other words the power aad snot derived 
the the medium ol a secondary power source — no feeble curent i built up as In a radio set by Vacuum tabe amplifies However, no 
alan ofthe laws of thermodynamics is ipli 

saw a evidence that he was арака а hoax nd 1 gladly write disi appreciation for te йе һе spent with е. 

Di Polly eceved his degree PAD. in Physics from Baltimore, Md 


Dec. 21, 1951 (6251 Broadway) 
2481 Smith Fh East 
Satake Cay, Uh 


ave received many days agp your pamphlets related to your wonderful invention which I personally inspected in your home last year 
in the company of Hon. Milton HL Welling, Secretary of Ste there. 


я 
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Van sil interested in the иге о invention and its industlalizatioe, ана would Ше o know i you will 
“Blond out, contains personal data. 
Yours very sincerely, 
Mexican Consul General af the United States 


Since the R. E. A. episode, Dr. Moray has tumed his energies to discoveries in many other fields in order to 
obtain funds but always with the purpose of pushing В. E. to the fullest extent of his resources and time. 


4 oldal kimaradt 
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ATTACHED RESUME 


Reference is made to the following publications: 

1. — Whose Who in Engineering, years 1923-1924-25 

2. —History of Utah, Published in 1932 by The American Historical Society, Inc, Chicago and New York 

З, — Famous Utahns 

4. — Utah's Distinguished Personalities 
In 1905 began experiments with then so-called wireless and other electrical devices 

1907 to the present time have experimented with alternating currents of High Potential and High Frequency 
and with rays beyond the light rays. 

1922 discontinued commercial electrical engineering and turned wholly to scientific research 

1926 research was started with radiations from radioactive substances especially with high grade colnotite 
from southeastern Utah and Colorado, branching into the study of artificial radio activity and the artificial 
transformation of the nuclei of a number of elements and fission reactions. Research in the study of rays from 
1.000 Angstroms to those of 10-5 Angstrom Units and beyond has been going on since 1939. This research has 
extended into the disintegration of the nuclei using our own special constructed tubes to cause bombardment by 
swift moving alpha particles and neutron bombardments to accomplish artificial transformations as stated above. 

In this research we have found and AEC assay reports show "The sample appears to be fused uranium 
dioxide." The samples assayed as high as 85 per cent ИО" equivalent. One material, the report stated, might be 
an artificial product. 

This is a breeding or ageing process Ш which none of the waste material is removed. 


EJ 
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CHAPTER SIX 


TO SUMMARIZE 


QUESTION: Is there any question about the PRACTICAL features resulting from further research and 
development, and about the FINAL OUTCOME of the Project? 

HOW do we KNOW and HOW can we be CONVINCED that further development will ACTUALLY 
PRODUCE the conditions, as well as the PRACTICAL and sufficiently ECONOMICAL "Radiant - Energy" 
Units, devices and methods, leading to COMMERCIAL application of "RADIANT ENERGY?" 

ls it a matter of SPECULATION or has Research and Development during the last 35 years, produced 
SUFFICIENTLY SOUND mid REALISTIC FOUNDATIONS which would ACTUALLY GUARANTEE 
the SUCCESSFUL OUTCOME? 

ANSWER: The "FIRST STAGE" їп almost any undertaking of consequence is in "BELIEVING" that a certain 
thing can be accomplished. All major and minor developments in all phases of progress, throughout the ages, 
have proven this fundamental truth. CREATIVE IMAGINATION, combined with the power of 

ELIEVING," were responsible for even the most primitive discoveries and applications of common-place 

FREE-TRANSFER" of energy such as, the action of the wheel, the lever and fulcrum, and the pulley. 

Advancing tediously and gradually, always following the NATURAL TENDENCY of EVOLUTIONARY 

PROCESSES, which no-one and no power can retard, hinder or hamper with impunity, a few bold pioneers 

devised means and methods of utilizing the NATURAL POWER inherent in wood, coal and oil, to be 

followed by the process of harnessing electricity in its crudest form. 


тһе application of "ALTERNATING CURRENT" which was widely opposed for wider and more 
economical use, succeeded the limited nature of "DIRECT CURRENT." The telephone was held back 6D years 
and radio 157 years after their discovery. With Radiant Energy we are continuing to advance, no matter what 
hinderance. We are gradually approaching the seemingly "LAST FRONTIER" in the recognition and application 
of an UNLIMITED UNIVERSAL POWER, termed, for lack of a beter description. 


RADIANT ENERGY: 

"Nikola Tesla," the electrical wizard and discoverer of "Alternating-Curvent,” said in 1904 (and reiterated the 
assertion in 1933 on his 77th birthday) 

"Ere many generations pass, our machinery will be driven by power obtainable at any point in the Universe. 
1s this energy static or KINETIC? If static, our hopes are in vain; if KINETIC, and this we KNOW FOR 
CERTAIN, then itis a mere question of time when man will succeed in attaching his machinery to the very 
WHEEL-WORK of NATURE," 

Incidentally, Nikola Tesla was NOT referring to socalled "Atomic-Energy" or nuclear energy, but to the 
energy which is continually bombarding the earth from outer space. 

SERIOUS, SANE and SYSTEMATIC Research, Development and EXPERIMENTATION, coupled with a 
high degree of perseverance, and willingness to make almost super-human sacrifices, will sooner or later lead to 
"DEFINITE KNOWLEDGE" and CONCRETE DEMONSTRATION of UNIVERSAL PRINCIPLES or 
POWERS involved, and the realistic application of them. 

Thus, having artived at the second stage, we do not have to "BELIEVE" anything with regards to essential 
issues at hand. We either "KNOW" or "DONT KNOW." Knowing what we do, we say so and PROVE IT. Not 
knowing it, we say so too, and explain WHY we dont know. This is a matter of great consequence to us and to 
all those who concern themselves with such vital developments of world-wide significance. 

We have been forced to give up the idea of "WISHFUL THINKING" a long time ago. Consequently, we are 
proceeding with the greatest degree of CERTAINTY and here is HOW and WHY: 

In 1914 T. Henry Moray said, and it has since been reiterated several times in his copyrighted articles, "It is 
the belief of the writer that all space is saturated with energies which are doubtless electrical in their ultimate 
energies or very closely allied to electrical action. The relation of matter to energy and energy to matter then 
becomes the potential of the universe, one continuous series of oscillations, oscillating to and fro like а great 
pendulum across the universe." See Scientific American, May 1958 page 44, Feb. 1960, page 53, June 1960, 
page 64. 


WHAT ARE THE REQUIREMENTS for further Development and Research 
(a) Pans: POWER TUBES, VALVES, OSCILLATORS, et. 
(b) Means and Methods (c) MEASURING INSTRUMENTS and METERS so that a PROTOTIPE for 
COMMERCIAL production can be produced? To bring it from a supersensitive laboratory instrument to a 
rugged commercial apparatus. There is ONLY ONE DOMINATING REQUIREMENT LEFT TO 
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ACCOMPLISH before "RADIANT ENERGY" UNITS are ready for COMMERCIAL PRODUCTION, viz, the 
STANDARDIZATION of the POWER TUBES and / or VALVES as well as OSCILLATORS in order to get 
POSITIVE, UNIFORM RESULTS from every tube made. This essential scientific development and engineering 
call only be accomplished with the use and application of SPECIALLY DESIGNED and CONSTRUCTED 
MEASURING INSTRUMENTS and TUBE-TESTING Equipment which is built and calibrated for use with the 
Energy from the Universe, just as in the measurement and utilization of DIRECT and ALTERNATING current 


“RADIANT ENERGY" is of a nature that Instruments available for measuring present-day electric energies 
are of no value when used in testing RADIANT ENERGY VALVES, OSCILLATORS and other Modalities 
Which are part of Radiant Energy Devices and Equipment. 

It might be said that the major part of this please of research and development for the construction of 
"Radiant Energy" Units constitutes Engineering Techniques. 


‘STANDARDIZATION of POWER TUBES and / ot VALVES and OSCILLATORS: 

I is absolutely essential to standardize the POWER TUBES in order to obtain UNIFIED RESULTS from 
every tube, At present, when 100 tubes were constructed in the laboratory, only perhaps ten or twenty of then, 
would meet requirements. The others failed to measure tip to the necessary standard. Sometimes only a few 
‘operated as required by the CRITICAL Balance and combined SYNCHRONOUS Resonance action called four 
то accelerate with the magnetic: fields in the Universe. As a comparison with Radio Tubes, RADIANT 
ENERGY POWER TUBES must function as VALVES, and some as OSCILLATORS, and so on. Each tube 
most be in a certain position in the circuit, for they will not operate in any other position in the circuit. They also 
have to synchronize and balance perfectly one with the other, in their relation with each other. 

COST (approximate) of RADIANT ENERGY POWER TUBES 

А "Radiant Energy" Unit calls for a set of 29 Power Tubes, the cost of which, at this developing stage, is 
approximately $500.00 for each tube. Standardization of function, type, nature and manufacturing methods of 
such Power Tubes will soon lead to a very economical cost in actual production, making it possible to be within 
the total cost of the finished Unit for Commercial use. 


‘STANDARDIZED MEASURING INSTRUMENTS and METERS 

Highly specialized Measuring Instruments and Meters, allowing TRUE READINGS of the Radiant Energy 
Power Tube's characteristics, are not available in Industry or Commerce at the present time. While special types 
of such Instruments have been designed and constructed by T. Henry Moray and Assistants, these have not been 
entirely satisfactory, not giving ABSOLUTE readings under the frequency and other energy characteristics. The 
further development of the Instruments by the Inventor and Assistants and noted Instrument Designers, is part of 
the projec, prior to construction of the commercial prototype of the "Radiant Energy" Unit. 

COST (approximate) of further Development and Construction о f MEASURING INSTRUMENTS and 
Meters: 

Estimates received from leading Instrument Designers, working in conjunction with the inventor and his 
Assistants, would place the initial cost of further development and construction of the first instrument as quoted 
some 20 years ago at about $750,000.00. Further production from such prototypes would reduce the cost to be in 
line with other standard Measuring Instruments and Meters, used for similar purposes. 


TIME FACTOR: 

"While it is almost impossible to determine the exact time required for the completion of those last phases of 
Development of Power Tubes, Valves and Measuring Instruments, leading to final preparation for commercial 
production of the Radiant Energy Units, it has conservatively been estimated for 24 months, or possibly less, 
after this final project is accomplished 

Tt is certain, however, that the combined efforts of the Scientists and Engineers taking advantage of Talent, 
Facilities and past Experience, their aim will be achieved in the shortest possible time, provided monetary means 
ам ways are provided without interruption and interference as it is estimated R.E. development is 90% 
completed, 


ESTIMATED TOTAL COST for COMPLETION OF FINAL PHASES of "RADIANT ENERGY" PROJECT: 
covering: 
(а). Development and Research for STANDARDIZATION of POWER-TUBES, VALVES, 
OSCILLATORS and other Modalities, as well as MEASURING INSTRUMENTS and 
METERS; 
(b) Other essential and incidental Scientific and Engineering work and activities: 


Sr 
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(c) Equipment and other facilities; 
(d) Overhead 

all leading to the final construction of a COMMERCIAL PROTOTYPE, from which Engineering Plans may 
he developed for ACTUAL MANUFACTURE of this and similar "RADIANT ENERGY" Units — and also 
development and methods for application of this Universal Power for other Machinery, Equipment and 
Appliances. $5,380,000 (Five-Million, Three Hundred and Eighty Thousand Dollars) 

То summarize what has been accomplished Energy has been received by and through this apparatus. An 18 
inch high frequency brush discharge was sustained and energy up to 50,000 Watts obtained from one unit 
Another distinguishing feature is the whiteness of the lights as determined by the expert photographers. The 
characteristics of the current obtained determined by those who have witnessed expermental tests prove а new 
source of energy. АШ the facts establish something entirely new has been discovered. There is no possibility for 
doubt on any phase of this method of obtaining energy from the Cosmos. 

The above shows that so much of this development bas beets accomplished, that so much is being offered for 
so little, as compared to other energy projects now under development. 
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Roto-Verter energy saving applications 
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RV motor -generator, and RV Drill 


Efficiency-a : efficient operation b (1) : effective operation as measured by a 
comparison of production with cost (as in energy, time, and money) (2) : the ratio 
of the useful energy delivered by a dynamic system to the energy supplied to it. 


This document will present lab tested results which verify the capacity the Roto 
Verter effect has for energy saving applications. No where in the world TODAY are 
there better efficient energy savings methods in electric .8 - 1.25+ HP motors in 
comparison to the RV. 


Google videos explaining and showing the concept can be down loaded from these 
links: 


Link — RV energy saving demonstration 
Link-RV Frequency driven test. 


‘The authors, engineers and inventor are not for profit. For the experimenter wishing 
to replicate the RV please consult the RE-OU PDF file and or RV laymen’s theory 
available from the file sections in these yahoo energy groups on the web. 


EVGRAY @vahoogroups.com 
RVreplication@yahoogroups.com 


Quote- In engineering OU (Over unity) the fundertmentals must be enabled by ап 
energy saving medium. What matters is quantification and method, the RV is primary 
an R&D tool which aims to educate the simple fact that the first energy you save is 
the one you don’t waste. If you save it then you can transform it, and it is only in these 
conditions that itis logically permissible to assume OU can come into play, 
fundamentally OU must start from energy saving applications.- Hector inventor of 
the Roto-Verter 


Note: all enquiries and R and D questions are to be addressed formally by Hector on 
the EVGRAY and RVreplication yahoo energy groups, if he can not be reached 
contact Ashtweth and He will do to the best of his ability to aid: 


а 


Some background on Hector the inventor of the RV and TV (Trans-verter).Out of 
ANY R&D Investigator or inventor apart from Tesla, Hector is the first to TEACH 
how to operate a device from Standard Off shelve parts from a basic set of 
instructions. 


Hector is also the FIRST one to directly relate RADIANT ENERGY with RF (radio 
frequency) in the operation of the RV alternator, and teaches a way to produce this 
radiant energy the same as EV gray did in an LRC circuit under resonance. Please 
consult the RE-OU compilation mentioned for more detail on this. 


Hector has stated that he is willing to cooperate with University and Industry but will 
пог be manipulated to let them Headhunt and shrink & dry brains hi and dry. Hector 
like Doug Konzen of the EVGRAY internet yahoo energy discussion groups are open 
sourced and discloses DIY R and D FREE for public knowledge. 


Background 


RV has been originally released open sourced from Hector Perez Torres R&D on 
alternate Energy Replicated by EVGRAY and RVeplication yahoo energy Group. 
Members. 


The dates the RV was first disclosed along with the improvements span from as early 
as 1969-1980-1984-1999 to currently 2007. There are currently hundreds of engineers 
who have done replications and who deserve to be included as part of the history. 
Their theories, findings and personal contributions to the RV have enabled the 
progress to continue. 


Please consult the RV Peswiki page and yahoo groups mentioned for further credits. 


The engineers mentioned along with the not for Profit organisation Panacea-bocaf 
wish to state that the ever growing public input to the technology has enabled 
development of critically needed energy saving applications. You will find a. 
detailed list and construction details of these energy saving applications in this 
compilation. 


‘The RV roto Verter method is Statutory Public copyright (Other Rights Apply) under 
a local and international. (Publication) Scientific discovery, the Roto conversion 
effect is covered by the publication statutory copyrights for 75 years. Further more 
upon the publication of the RV, up to 20,000 patents had Expired which may be 
technically paralleled or resemble the RV in any way. 


These include add a phase patents. In fact CAREY, Otto smith, and latest MEG & 
Bedini patents fall within material published under ће RV's related resonance & 
radiant energy issues. It should further be noted that when comparing Otto smiths 
patent to the method and operation of the RV, Otto smith works on a LOW impedance 
method as a VARIANT of magnetically current controlled add a phase concepts, and 
NOT the same as in operation of the RV. The RV is configured for freq matched НІ 
impedance power on demand (energy saving) mode. Smiths patent also describes a 
freewheeling effect with a mistaken explanation. 


In the RV the Speed is a fixed synchronous or reverse induction function, and 
incrementally accelerated, not "free wheeling”, Smith's device can be evaluated here. 


The TV (a concept called the trans-verter also designed by Hector) & RV are a 
METHOD and discovery and are covered by the PUBLICATION statutory copyrights 
for 75 years. A public warning is therefore expressed to any corporate or spurious 
group (same thing) intending on using ANY of the public’s knowledge disclosed in 
the RV, TV or Doug Konzen disclosures from the EVGRAY yahoo internet group to 
subjugate others for money, when you LOOSE you run with expenses plus damages. 
Hector has done 5 years of PATENT R&D so it’s advised that you sell your house 
now. 


Further to those attempting to Hijack public open source disclosures and make it 
"proprietary". ‘The impedance and tuning & recovery disclosed in RV mode, 
including the theories and definition of over unity comprising Pulse length and 
intensity to saturate a core to Extract OU CEMF is public knowledge and pre dates 
the current patent imitations, This can even be traced to Time Pulsed 3 phase Inverter 
and pulsing circuits have been public since 1960. The RV is public knowledge and 
pre dates since the 80's. 


The RV's method as ће RV's diode plug recovery circuit and all its related work are 
covered by copyright and statutory copyright as published R&D free domain research. 
Weapon is PUBLICATION -Hector 


Quote: After the basics are applied using the method of the RV we can go into higher 
level, using the RV as an ENERGY saver can’t be denied, it’s very hard to suppress as 
it can be constructed [rom OFF the shelve parts. The RV energy saver can also enable 
potential for an OU generator. After applying the fundamentals of the energy saving 
RV method and operation, by default looping and OU will be made by anyone, mean 
time the education of the RV has to GO first as Energy saver. 


You can’t have Over Unity in a system of WASTE, you need first to MANAGE 
power by minimal losses, managing power by the RV’s HI efficiency will permit you 
to manage and transform an energy system towards OVER UNITY... — Hector, 
edited by Ashtweth 


Introduction 


A motor is a device which uses electrical energy to produce motion. One phase and 
three phase motors are used in many residential and industrial commercial utility 
applications, examples can be found in pumps or fans, winders, conveyers, 
mixers, lathes, drills, saws, pumps and grain grinders. 


Most induction motors are wired operate with both starts and run capacitors for add a 
phase or power factor correction. A typical example is this 1HP electric motor which 
is usually applied in the role of a PUMP, GENERATOR, LATHE, SAW or AIR 
COMPRESSOR. 


ALUMINIUM FRAME ASYNCHRONOUS -INDUCTION MOTOR 


The separate run and start capacitors are housed in the box on the top of the motor. 
The specifications of this motor аге: 240 volt 4.78 атр \ 1400 RPM ІНР - 
0.75kw V750WATT \ 13kg. 


Here is another example of induction motors with start and run capacitors used in a 
SAW, DRILL and BRICK CUTTER role. 


Brick cutter 


BAND SAW, the run and start capacitors are housed left on the side of the motor. 


DRILL PRESS, with run and start caps attached left and right side of the motor. 


Running induction motors with start and run capacitors in these off the shelf items are 
chosen particularly for a power management role. However what designers for 
industry intermittent use applications fail to see, is that by using starUrun 
capacitors in bigger inductive windings (higher rated motors) tuned by a 
capacitor value to the specific load requirement; will result in a higher effici 


This will also permit complete power saving: 
idle stat press or a saw). 


е idle states (Example of an 


The Data presented in this compilation is relative to NEMA, politicians and university 
faculties who teach power management. 


NEMA / IEC 


he National zlact'ca Manufacturers 
взогабоп NEMA, sets condendo ога vide 
fonge ol ated predori, ncuding mutas 
Neia сипат associated wih motore 
Used in torn Атпа. Tre stancarde 
Fepresent general indust practices, and can 
Ve curd P NEN Stenca d Pubicelon Nc. 
MG 1: Some large АС molor may not 
Vince: NENA slandardo, and are bull te mest 
tne requirements ота space appicston 
Thess are eere: to аз асое NENN 


“The international Electrotechnical 
Commission CEC) produces о grouo of 
Tetmrentes siert eal piacices developed 
Byconmitees rom participating IEC 
countes. Tress sten dards afer rem NEMA 
Жл, ard [ney ae asenctatec и 
rotors used n many counties, including 
Кейт Aronica йоз ven moet or ected 
Tess stondanis are calles [EC motors 


‘The RV can also upgrade the Australian standard AS1359 in motors for higher 
efficiency. Independent labs tests confirm that greater energy savings are available 
from using RV mode in these ranges: 


-60 hertz / 3 phase / 3 -7 HP motors give a higher eff .5 to 1.8 HP in RV mode. 
-50 hertz / 5-10 HP / 3 phase motors give a higher eff .8 - 1.13 in RV mode. 


‘This data is premise to mandate laws for no further energy wastage in variable 
load applications. 


RV Drill, lathes, punchers, rotary presses, planners, saws, cutters, air compressors, 
vacuums & others can be optimized to lowest more effective power usage. 


Manufacture and industrial use are the turf where RV can excel in power savings. 
The First free energy the world gets is the one that does not go to waste. In solar it 
means using much less power cells more effectively ,for this means cost effective 
usage in 3rd world nations, water well pumps, grain grinders , & general machine use 
applications. Free solar energy for poorer nations can compete with greater economic 
Power more effectively used. 


Running motors in RV mode is a superior energy saving incentive that’s not 
currently utilized in mainstream industry applications or taught at the faculty 
level. The public must also help to enforce this energy saving standard to help 
save them money and their planet. Currently petitions to support the inventor 
and the ‘no energy wastage standards’ can be signed at Link 


Technical explanation of operation in RV mode 


Running three phase motors in RV mode is а method to operate a motor at HI 
impedances to its input. In RV mode the three phase motor is wired to operate on М of 
the rated voltage from single phase power and uses the addition of start and run 
capacitors to generate the third phase, After the motor acquires rotation the start 


capacitor is switched off, the run capacitors value is then tuned to the lowest draw to. 
match the load requirements. 


€ М 


THREE PHASE STAR MOTOR WIRED ТП 460 AC 


60 hertz RV schematic 


In the prime mover the windings are connected in series (to 480V mode), but driving 
the motor only from 110V grid (operating at % of the voltage) this series-connection. 
further helps to reduce input current. The HI impedance and 3" phase generation 
create a transformer alike operation were 1/10 power usage can be attained at no 
load. 


Running 3 PH motors from 1PH power via start and run capacitors is nothing new, 
however RV-mode is not like the common “add-a-phase” setup, but more related 
to impedance matching by tuning the voltage, frequency and pulse-width in 
advanced configurations. The RV principle is based on “matching the source to the 
needs of the load" [as referenced by Nicola Tesla] by tunning capacitors values to the 
load requirements, 


Resonance within the RV prime mover is responsible for the high impedance of the 
motor, seen from the grid/source. Under load inner resonance becomes broad banded, 
but is still there! The more it goes broadband, the more RV inner voltage drops (seen 

from the grid), and this results in higher input currents. This is what makes RV prime 
mover to a Power-On-Demand-Motor. 


‘This results in a yet unrecognised superior power management with many other 
advantages. When the motor is unloaded, the RV functions the same as a true 
transformer does. The primary winding (stator) is connected to the power source and 
the shorted secondary (rotor) carries the induced secondary current. Torque is 
produced by the action of the rotor (secondary) currents on the rotary repulsion from 
the off phase 3 ph fields and capacitor vectored virtual 3rd phase. 


Rotors typically consist of a laminated, cylindrical iron core with slots for receiving 
the conductors. The most common type of rotor has cast-aluminium conductors and 
short-circuiting end rings. This "squirrel cage" rotates when the moving magnetic 
field induces a current in the shorted conductors. The speed at which the magnetic 
field rotates is the synchronous speed of the motor and is determined by the number 
of poles in the stator and the frequency of the power supply: ns = 1200р, where ns 
synchronous speed, f = frequency and p = the number of poles. 


When running, the rotor always rotates slower than the magnetic field. The rotor 
speed is just slow enough to cause the proper amount of rotor current to flow, so that 
the resulting torque is sufficient to overcome windage and friction losses, and drive 
the load. The speed difference between the rotor and magnetic field is called the slip 
and is normally referred to as a percentage of synchronous speed: s = 100 (ns - na)/ns, 
where s = slip, ns = synchronous speed, and na = actual speed. 


An electrical transformer uses minimal energy in its primary winding when unloaded. 
The RV functions the same by using minimal energy at its input when its 
MECHANICAL (shaft) output is unloaded. 


As RV starts, it is resonant; as it attains rotation its impedance becomes receding 
(running away from source); as you load it tends to go back to semi resonant state, 
where the extra phase takes the power factor lag as a leading angle in the extra. 
phase, balancing the input to a PF ‘unity’. As such the power is more efficiently used 
than in standard all the time energy wasting motor. 


This RV LOW waste design has a capacity of 94+% efficiency on LOW power 
motors, and 90% energy savings on basic idling used in tools and intermittent or 
variable loads, 


The rotor in the RV becomes a reverse induction VARIABLE element that determines. 
the IMPEDANCE relative to the input frequency and amplitude. So here we take 
MECHANICAL LOAD as а variable, reflecting a CHANGE in impedance rather than 
а PURE resistance to energy flow. In doing so, we reduce the thermal loss and 
increase power gain efficiency within the system. 


That means the ROTATING element of squirrel cage rides the AC wave, becoming 
synchronous to it, resulting in a very broadband impedance match to line, reducing 
losses as if it were a TRUE induction transformer; the energy transformation results in 
a rotary mechanical movement which reflects minimal loss to the source. 


The Roto Verter stator windings are wired in Y configuration and are having 3 
terminals. We are feeding 2 of these directly with some sinusoidal voltage, which 
creates some current in 2 of the stator coils (they are connected in series in case of Y- 
connection). This current in these coils will lag the applied voltage by 90 degrees due 
to the inductive nature of these windings. The third terminal is fed through а 
capacitor. 


‘This compensates the lagging of current (current which is going through a capacitor 
will be leading the applied voltage for 90 degrees) in the third stator coil. Hence then 


there will a rotating magnetic field created in the stator windings, which will induce 
the current in initially static squirrel cage rotor windings. 


‘The squirrel cage can actually be considered as a transformer secondary winding, 
which is in "shorted" state when the rotor is just starting its rotation. And what 
happens when you short a transformer? Its primary virtual inductance (and thus the 
total impedance) decreases very much and lot of current will be needed from the 
power source. Point is that to maintain this rotating magnetic field in the stator when 
the rotor is just accelerating, we have to supply а lot of current to ALL of the stator 
windings. 


That's why we need much bigger capacity for the start cap - Xe=1/(2*PI*f*C) - we 
are having constant frequency and in order to pass more current to the third coil also 
we need to decrease the reactive resistance of the capacitor, thus we need to increase 
the capacitor's value. So we will use the start cap that is able to pass almost similar 
amount of current to the third stator coil also. 


When the rotor comes up to speed, the rotating magnetic field of the stator will cut 
less and less. The squirrel-cage windings and the virtual transformer shorting effect 
decreases and thus the needed current from the power source also decreases. Now 
when we still have the big start cap in place, then it's Xc (reactive capacitance) will be 
so small when compared with the third stator winding's XL (reactive inductance 
XL-2*PI*f*L), that the total current in the third winding will be mostly determined 
by this XL value and thus the current in first two stator coils and third stator coil will 
be almost in the same phase, thus killing the rotating magnetic field that should be 
produced by the stator for normal operation for this kind of motor. 


Now we need to disconnect the start cap and keep only the much smaller run cap, 
which will restore the properly rotating field in the stator (the cap creates the needed 
phase shift for current in the third winding). This advice is valid only for the prime 
mover in UNLOADED CASE (for the case when we do not need to run big loads 
with it), The values of the capacitors and components are specific to the motor size 
used. 


The starting cap in the 60 hertz. example is 100 to 200uF, the running cap is from 7 to 
40uF (370V oil caps). Starting cap is to give a boost from 0. Big motors require it to 
acquire torque to move the rotor mass plus alternator mass to rotational RV effect 
speed. The run capacitor is chosen as to maintain best 120 degree rotation within the 
3PH windings under the intended target load. 


This is the most efficient Power On demand process; Normal electric motor 
engineering design has an inferior inefficient power management process. 
‘The RV solves this design flaw and also makes solar cogeneration of motor 
applications possible where previously it would have been impractical. 


‘The benefit of running motors in RV mode will result in superior energy savings 
when used in the role of industrial machinery, intermittently in rotary punch. 
applications, 


All applications which employ a lathe, a drill a grinder a rotary saw, а 
reciprocating pump, and also vacuum pumps run in RV mode can save energy, 
but this is only the beginning. 


In the beginning the horse power of the motor in RV mode is re rated in the following 
ranges: 


In 60 hertz 3 phase motors from 3 -7 HP motors will give .5 to 1.8 HP in RV mode 
In 50 hertz. 5-10 horse power 3 phase motors will give about .8 - 1.13 in RV mode. 


‘The RV’s higher efficient re rated horse power is not a fixed value; the motor 
becomes more efficient in the loaded and unloaded states. Running a motor in 
RV mode can still reach the HP rating of the motor via boasting the voltage or 
frequency. This will give the process higher torque and still preserve the efficiency 
ratio. Examples of how to do this can be found in this compilations example of using 
frequency drives with the RV. 


It is possible to run 1 PH motors in RV mode however in single phase configuration it 
requires 200mF 370 VAC caps (as an average to go into resonance) at 12 Ohms 
impedance, but will have a low Q which varies a lot, and needs further lab 
experimentation. A single phase demands more to run in RV mode as is lower 
impedance than a normal 3PH motor. 


You can wire one phase motors to 460 VAC and can run them in RV mode vectoring 
the START phase at the proper angle (45deg). It will however be а bit less effective 
than a 90DEG 3PH force vector but it will be effective, all 1 PH motors can be run 
RV mode this way. 


Other Research and development idea includes using them as an RV Type reverse 
induction alternators. 230 VAC one phase motors can self excite with cap to self 
resonance. Values range in 40 to 100mF 370 VAC oil caps. 


‘The principle for the single phase is of course the same - one winding is connected 
directly to mains and the second through the caps. The caps make sure that there 
will be ca 90-degree phase shift between the original input voltage and second 
winding voltage. The 90-degree windings will create a revolving magnetic field, 
which will start to drag the squirrel-cage rotor along. 


Fora Single phase RV 28VAC, use a 120VAC to 2ВУАС trafo (transformer) it will 
work de-rated, use the same cap value. With 230УАС motors use 48-52VAC. As it 
generates power factor correction to line across transformer that will have an. 
interesting effect Single phase is not as effective as 3 Phase but it still works as "tuned 
wideband dipole. 


1207 down 10 28v ap bank 


п single phase U2hp mator 


Credits to Jason 


For single phase power savings you can do easily just run about 60 uf (for L/3hp. 
motor), uf will have to be adjusted for best results, use a cap bank then after you find 
ош what value works for your set up (drill press etc.) you can pick up a single cap (or 
two). Use 370v oil run caps. 


Place caps parallel to line in close to motor. Most small motors have a centrifugal start 
cap (or winding) and I have found no need to mess with them, This works well with 
my drill press and other small load motors, 1 could not find a big savings on my air 
compressor but 1 did have the caps at the end of the plug and have not tried it close to 
the motor which seems to be desirable. A drop from 6-7amps to 2-3 amps is normal. 


Use a 4 to 1 trafo, 120vac in and 30vac ош. Use a cap bank of 370v oil RUN caps. 
Put caps after trafo parallel to line and adjust to lowest current draw. 


Line in 


Cap сар Motor 


Most small motors 1 [Jason] have found have a start winding or capacitor that turns 
itself off after it is up to speed (centrifugal switch). You know for sure you have RV 
effect when you have a higher circulating voltage Amperage between the cap bank 
and motor then you have watts from a battery to inverter. Also, a magnet vibrates 
violently 4" away from motor housing. A single phase can work as alternator as well. 


Over view of the RV’s energy saving applications. 


In RV solar co-generation applications the difference compared to normal 
motors used in an identical role from inverters is estimated to be 10 solar cells 
less you need to run your Solar shop lathe, drill, grinder, rotary saw, 
reciprocating pump, and or vacuum pump. 


Example: Using а 60 hertz 3PH motor wired to run in RV mode unloaded will result. 
in a draw of approx 40W from 3.5 amperes max, with а 90% eff inverter. A normal 1 
HP motor unloaded normally draws up to 800W IN THE SAME ROLE, which 
would run down a battery by using a constant 77.9 AMPERES at 12.7 VDC. 


А Normal 1 HP conventional motor uses a CONSTANT 800W to run with no load, 
when loaded can be up to 88% efficient. Using the same application from a motor 
configured to run in RV mode will uses as little as 40-50W idling with no load 
and is at 94%+ eff when tuned to the load requirements. 


А 5 HP Baldors motor modified to run in RV mode to give 
.8- 1.13 HP for energy saving applications. 


The above SHP Baldors motor specifications are: 1450 RPM /50 hertz /4kW / (line 
power) is at 88% eff at 746W/HP (conventional) = 4.7 HP (at the shaft). In RV mode 
this motor can deliver about .8 - 1.13 HP and can reach a 94%+ efficiency. 


This motor was tested with no load and compared to this typical one phase 240 volt \ 
478 amp \1400 RPM\ 1HP -0.75kw \ 750WATT motor. 


The RV idled on .7 amps AC at 240 volts = 168 watts and is estimated to be 94%+ 
efficient when loaded at 1НР 


‘The non RV idles on 1.84 amps at 240 volts and when loaded is 4.78 amps at 240 volt 
571147 watts. 


By a typical estimation of 60 hertz RV lab figures we can conclude: 


А 1 НР RV uses 40W< idling and 794 W when loaded (1HP) 94% eff constant 

А LHP (non RV) uses 888W-idling and 940W loaded (1HP) 79% eff constant 
Equalling- 848W wastage for normal motors compared to operating 3PH motors 
in RV mode. 


As you can conceive, this gives premise for running motors in RV mode and 
demonstrates the fact that basic induction motor design can be enhanced using Hi 
impedance and capacitor phase generation vectoring (resonance). 


Running motors in RV mode particularly solves problems which lie in solar run 
mechanical energy conversions. The RV creates power loss reduction which allows 
the battery to charge. This completely permits the operation of other wise wasteful 
power implements with cogeneration of the solar industry. No other method is 
possible to make low power asynchronous solar cogeneration possible and practical 


In Solar energy applications you can tune the RV motor to operate as a power on 
demand device, the RV will use from 12-50W and enable the motor to deliver up to 
1.8 HP with an effective efficiency of + 94%. This figure is estimated to have a 90% 
minimal energy savings capacity on the motors idling time, and can operate machine 
tools, lawn mowers, Pumps ‚saws , log splitters , drills, lathe ( Solar Home workshop 
). This currently is Impossible with “standard” electric motor setups. 


Guidelines to run motors in RV mode 


‘The configuration varies from motor to motor that will be used. Here are some 
general guidelines: 


1) the RV power output is about 1/4 to 1/5 of the rated one on the motor plate. So 
check what power you need (in kW or HP) and then take a 3PH motor 4-5 times 
"stronger (people will now say that they are fooled because you need a 5x bigger 
motor. The fact is in RV mode, the motor is much more efficient versus standard use, 
and also at idle consumes very little -energy savings!) 


2) If you want to run it straight from the mains, then you need to select a motor with a 
voltage rating of about 2x that per winding (or 4x in WYE connected). Example: if 
you have 110V 60Hz mains, take a 230/460 dual winding 60Hz motor; connect 
‘windings in series and in WYE. (460/4 = 115 = is close to mains) Example2: if you 
have 230V 50Hz mains, take a 400/690V 50Hz motor, and connect in WYE (800/ 
200 = fairly close to mains - better is 220V) Alternatively, if you feed the motor from 
an inverter, then modify the inverter to set the correct voltage output for your RV 
motor (is relatively easy to do within a certain range). 


3) In terms of speed, check the desired speed of your tool. If you can find a motor that 
is close to that speed, use that one. 


‘The standard motor speeds are: 
for 50Hz: 3000, 1500, 1000, 750 rpm (=2-4-6-8 poles) 
for 60Hz: 3600, 1800, 1200, 900 rpm 
(in fact about 3-5% less than that because of slip) 


‘The speeds of 3000/36000 and 1500/1800 are most common. If you do not have a 
good match, you can use a reduction gear or pulley (but those have energy loss), you 
can also modify your inverter to alter the frequency, then no pulleys or gears are 
needed. For more information on the RV’s frequency adjustable method please 
consult the index. 


For the 60 hertz RV, it is optimal 1:4, i.e 120:480, 230:920 (grid 230VAC and motor 
wired to 920V AC). The latter requires rewinding the motor, but the positive side is 
that you need lower run capacitors as the inductance is much higher. 


Note it is possible to build an advanced binary capacitor that is switched by 
CPU that senses the input current and auto-adjust capacitors for full Range load. 


Running motors from 230VAC wired to 400VAC is also quite practical in terms of 
energy savings, something interesting happens when you decrease the input voltage, 
while maintaining the torque and optimal run capacitor. ‘The Amperage remains 
roughly the same (all depending on circumstances), and you wonder where the energy 
was lost in higher voltage drive mode. 


It is assumed the PF=1 on both HV (230VAC) and LV (120УАС), so we may have a 
50W difference (this report was based on a real life example). Where did the energy 
go - heat? No, the current was only 0.5A that does not explain heat losses. The 
possible explanation is that energy has gained in high impedance mode (120V АС). 
You may use two 400V AC+ rated motors in series (WYE) on the same rotor and 
drive them from 230VAC to have 1:4 proportion. 


Or increase the freq 2x -»100hz to have RV mode. When motor is wired to 460УАС 
(S0hz), by increasing the freq 2x, it is virtually wired to 920V AC (100hz). So you 
need a 230VAC freq tuneable inverter. That is the whole idea to have the voltage and 
freq increased proportionally to have very powerful RV's. You can use low RPM 
motors (980RPM) and rotate those at 1960RPM 


120VAC motors can run in RV mode with 28VAC. It just requires x4 to x6 
capacitance using oil run caps. Start caps can be lytic (to lower price cost). That 
means in 24 VOLT DC battery systems you can run a 120УАС motor DIRECTLY 
FROM THE BATTERY DRIVING IT with а IGTBs BIASED Н network and thus 
lowering the cost of an integrated inverter system. The motor can also be run directly 
from DC as DC becoming a brushless RV motor direct motor driver. 

Andrew, 


You must be aware that an electric motor will draw up to 7 times the motor’ full load 
current on start up, even though this may be only for a fraction of a second. Your 


inverter must be able to handle this inrush current, A modified sine wave 3000 watt 
inverter will handle up to 8000W (Peak) inrush current which is approx 32 amps. 
Divide 32 amps by 7 (the amount an electric motor will need for start up) = 4.57 
amps. This tells us that the inverter will start an electric motor which has 4.5 amps full 
load current or less - if you exceed this the inverter may start larger motors if they are 
unloaded but we cannot be guaranteed t do so. 


RV test of energy efficiency vs. energy waste 
‘To allow a proper measurement accuracy and calculation of real power distribution, 
the motor used in the tests against the RV was power factor corrected with capacitors 
to match the PF of the RV. This logical for many reasons, as power companies want 
better power factor in energy operation as industrial people will recognize, Power 
factor explains the true power and apparent power being consumed. 


Power Factor Correction Makes Every Watt Count! 


For some reason, a lot of engineers and technicians seem to have a problem with 
understanding power factor correction, However, not understanding what a power 
factor is and how to correct it can lead to overcharges on your electric bill. An 
incorrect power factor is like driving a poorly tuned vehicle... the car moves, but you 
pay for a lot of extra gas! As your local utility distributes electricity over the grid, line 
losses occur, in other words, the voltage lags the current and the actual power 
available is not as great as electrical meters based on wattage claim. 


Early efforts to correct this phase difference were centred on the fuse box. However, 
as power factor correction became popular with major companies, the utilities 
changed their meters from watt measurements to read the current consumption thus 
causing an actual increase in utility bills where the power factor was corrected at the 
fuse box. 


‘This has forced power correction efforts to be decentralized and to be performed on 
individual motors. You must properly read a KVAR meter to measure how much your 
voltage is lagging your current. Baldors motors mention this very task of power 
factor correction in motors. Here is a direct exert from their energy efficiency 
document 


"M misconception 2: A more efficient motor also has higher power factor: Many motor 
design modifications may be made to increase efficiency. Some of them will also increase the power 
factor, whereas others (such as а largor ай gap) will decrease it. Comparing "energy efficient" 
machines with their less efficient predecessors shows 
that some do have higher power factor, some have 
lower power factor, and some exhibit no change 
IF poser factor improvement is ever needed, 


an easy var to æt Ii is with capacitors ов 
‘he motor circuit “ап economical 


corective measure that isnt available 
to improve afficionc. 


In Power Factor Correction the apparent power in an AC circuit has been described as 
the power the source "sees". As far as the source is concemed the apparent power is 


the power that must be provided to the circuit. You also know that the true power is 
the power actually used in the circuit, 


‘The difference between apparent power and true power is wasted because, in reality, 
only true power is consumed. The ideal situation would be for apparent power and 
true power to be equal. If this were the case the power factor would be 1 (unity) or 
100 percent. 


‘There are 3 ways in which this condition can exist: 


(1) If the circuit is purely resistive or 
(2) If the circuit "appears" purely resistive to the source. 
(3) The X and L cancel each other out 


‘To make the circuit appear purely resistive there must be no reactance. So the current 
will not lag the voltage. Power factor correcting motors will optimise the measuring 
performance and show where the real power is being used or wasted. Also to present 
the benefits involved in power factor correction of motors the tests will involve a 
kilowatt-hour meter and a power factor meter to show the energy saving figures. 


A motor with .1 power factor сап only do 10% of the load of a PF1 motor. The PF .1 
motor will not function if it tries to drive the same load as a fully-loaded PF of 1 
motor. 


The justification for this can been seen in the meter readings of the power factor 
corrected motor tests verses the RV. After a sample motor rated at 2HP was power 
factor corrected so that it was close to the power factor of the RV motor. The 
difference on the meters showed The RV costs $12.00 per month with the load, where 
the non-RV motor costs $55.00 per month with the same load. 


With the power factor correction the non-RV motor, takes $26 per month to run. 
Without the PF correction, the non-RV motor won't even drive the load correctly and 
still costs $20 per month to run. These poor power factor issues need to be addressed; 
and is where normal motors waste energy as opposed to where the RV saves it 


‘These Test results were confirmed by an open sourced engineer Matt whilst 
evaluating the Roto Verter comparing a 1.8 HP RV motor against a 2HP non RV 
motor (PF corrected) 


To PF correct the motor different size caps were attached across the incoming power. 
"The caps are attached with one lead to the common and one lead to the hot wire. The 
motor ended up with a 115MF cap. Then the experimenter checked PF was with a PF 
meter Link 


To test your RV motor with equal watt HRS meters used in the utility line, Measure 
the device under load test only. RUN the 2 idling under the meter reading and read the 
effects on the line from a CONSTANT source. 


‘The power FACTOR itself can become trap if the power factor is negatively affecting 
In INPUT; this effect will increases the current logarithmically, then there is a loss 


increase. But in the RV such a loss does not represents the LINE loss and the 3rd 
phase reading exceeds the input any way you put it. 


Phasing at 120Deg creates a PF of 1 in the source; the ABC phases are higher 
efficiency in average to input, whatever the Meters say go by the Scope reading and 

the BOOK formulas to define this truth. In fact the RV's application in power saving 
is FACTUAL in a DC sourced battery and inverter shunt set up. Verification of this 
can be done by going full solar and making the utilities obsolete, 


In the input of a one phase RV the power factor is irrelevant in 3 a phase relation by 
being relative to each З phase’s interrelation, the angle of rotation is what matters and 
PF does not define that. But the CURRENT & voltage Phase does. This is in the same 
context of the book laws as in an LRC current where the PHASE is the constant 
VOLTAGE Phase and is the one that’s shifting in components, 


‘This is interesting and is the same as viewed from an RF antenna perspective. The 
components represent Voltage and Current nodes where the 0 points are present 
within these standing wave NODES. 


The RV creates a BROADBANDED semi resonant condition at idling so it has a 
LEADING VAR relation to line input and a semi NUL vectoring of PF RF signal in 
SERIES LC identical motor where acting as an ALTERNATOR of the 3rd phase. 


To avoid complications it is advised to design full solar applications for proof of 
principles comprising A DC battery with identical inverter fixtures with the 
exchangeable loads. (Eliminate voltage phase AC in accuracies) 


‘They must be identical applications & loads, the purpose is to confirm and 
demonstrate the RV is SUPERIOUR POWER MANAGEMENT. Further that the RV 
is justification to creating new standards (which needs to be mandated by law) in 
electric motor design for GREENER higher efficiency. 


‘The RV solar battery and inverter method guide lines are: 
Equal rated batteries are obtained and connected with a hydrometer and tested to 
equal, and then match the two inverters RESISTIVE and Inductive reference loads, 
test and certify to equal. Tune the RV (via run capacitors values) to an equal 
mechanical load and see what motor wins. 
‘This will confirm the Basics hard postulates of the RV which show how the idling 
power savings saves the battery power needed to allow PRACTICAL solar 
cogeneration of electric motors. 
‘This Data is applicable to: 

Industrial applications 


With the relevance of using the RV to operate intermittent use applications more 
efficient in industry. 


Solar "off-the-grid" systems 


With the relevance of being able to operate solar machine shops where previously it 
would have been impractical. 


NEMA and universities 


With the relevance to the test data which qualifies to upgrade the required energy 
efficiency standards of .8 to 1.8 HP electric motor applications, This Data is also 
relative to NEMA, politicians and university faculties which teach power 
management. 


The consumer 


With the relevance to a logical environmental responsibility, the money it will save 
them from the performance of the RV’s energy savings. The collaboration of the open 
sourced engineers working on the RV technology also provides opportunity for social 
reform, The RV being disclosed open sourced aids the public by serving their needs in 
а non regulated non profit environmental role. 


‘The public consolidating with open sourced engineers to produce open sourced 
energy technology into their daily applications is reform the public needs to quell 
spurious non environmental money subjugating energy technology from their lives. 
and keep it obsolete permanently. 


Public grants for a non profit division to contract the already available open sourced 
engineers in a research and development centre can bring this genre of technology 
into public service. The non profit organisation panacea-bocaf has to begun essential 
organisation to consolidate this into reality and produce open sourced free energy in a 
granted centre for the public. By consumers using the RV It means end to global 
warming energy crisis with energy savings and efficiency boasting from: 


Power on Demand 
Power factor correction 
Power management 


‘This justification for running motors in RV mode is needed to be understood/ SOLD 
with the public’s motivation to apply the Roto Veter technology. The Energy saving 
readings demonstrates that there is need to address the WASTE issue, politically and 
scientifically. THE RV’S ENERGY SAVING FIGURES IS PREMISE for the 
public to lobby for energy efficiency standards to match the RV’s power 
management and Demand NO FURTHER ENERGY WASTAGE, You can sign 
petitions for no energy wastage to address this at Link 


Recommended RV applications 


With solar cogeneration the power efficiency of RV is unable to be ignored. The RV 
will provide the most efficient power on demand out put for the least amount of solar 
panels needed, 


It is recommended that the RV run a Lathe, a milling machine, an industrial 
bench drill or any other load variable machine in these ranges: 


In 60 hertz 3 phase motors from 3 -7 HP motors will give .5 to 1.8 HP in RV mode 
In 50 hertz. 5-10 horse power 3 phase motors can be used, and will give about .8 - 1.13 
in RV mode. 


Use a Grain grinder and a step-down pulley for HI HP output into grinding grain as a 
BASIC use for SOLAR (true free energy) off the grid small farms and communities. 

Also A well pump, a circular saw, a drill bench, to compare with a normal motor for 
solar use run with Solar cells, regulator, battery and an inverter, 


In the application of a POWER DRILL, A SAW or a LATHE run with a 12V car 
battery connected with a 120W Solar cell, it means affording a situation to allow 
Battery charging whilst the unit is idling. In a NORMAL motor it would use up to 
90% more energy using a 3000W Inverter and drain your battery in minutes. 


Using a SOLAR Drill powered by a 120 WATT solar powered RV motor, the unit can 
run all day and permits drilling holes at a superior 94+% efficient power management 
and power on demand operation. The same concept can be applied to AC line power 
tools. It is recommended that 60 hertz is used, how ever you can use a 50 hertz RV for 
a drill but will need a higher (24 volt recommended) inverter. 


50 hertz RV Drill and 120 watt solar panel pictured right 


‘The above RV drill idled at 120 watts, and was compared to the following 34 horse 
power drill rated to 5+ amps under full load. 


Upon idle the above % horse power motor drew 2.21 ACA. 


2:21 AVCA draw consumption idling 


Below is the RV drill using the same load: 


RV drill drilling the same load 


‘The RV drill idled on .5 ACA, and under the same load ranged from .6 ACA to 
.7 ACA! 


Also a demo can be given in 60CPS using 120VAC and put into justify the issue of 
needing a new engineering notion of UNIVERSAL devices which are tailored to work 
from 47 to 450CPS, This is another engineering step toward power savings and 
equipment weight reduction in a near future using the amplitude, frequency and pulse 
length management (frequency drives ). 


IF we compare the figures the nations using 60CPS they waste 20% more energy than 
those using 50СРЅ and they do it 20% faster If the 50СРЅ nations go to 60CPS in RV 
modes they will save 80% over the ones using 60cps in normal ways, (you can drill 
holes 20% faster!). 


Lets say you choose SHP 1725 RPM, use a modified frequency drive to get it to say 
6,000RPM (tolerable to motor Jin RV amplitude-pulse length adjusted 3PH modes, 


You will then get approximate 7HP at down gearing to your planner, if adjusted to the 
lowest friction it will work on power on demand mode real nice. 


Using а normal RV and in SOCPS is marginal, and will not be as effective as 6OCPS 
or in use with a Frequency drive but still will save quite a bunch in electric power. A 
7.5 to 10 HP (marginal may do ) and finding the best tool harmonics speed to best cut 
the wood type you use will be needed 


60 hertz free wheeling RV 


‘The above 7.5 HP 60 hertz motor was run in RV mode to give 1.8 horses power for 
power on demand applications. The motor run was run from an inverter and returned 
an idle draw of 5.5 DCA at 12VDC which equals 66 watts. 


Inverter running the RV 


In the machine tool trade there is a speed where tools and materials are worked in the 
best efficient way, having a frequency drive can give you the advantage to tune the 
tool to the best performance in a given wood density with the cutting tool best 
performance to cut it with the best finish possible. That is adapting a capability of 
NCC to tools using power management optimization. 


Manufacture and industrial use are the turf where the RV can excel in power savings 
using RV Drill, lathes, punchers, rotary presses, planners , saws , cutters ,air 
compressors, vacuums & others optimized to lowest more effective power usage. 


‘The First free energy the world gets is the one that does not go to waste. In solar it 
means using much less power cells more effectively ,for this means cost effective 
usage in 3rd world nations, water well pumps, grain grinders , & general machine use 


applications. Free solar energy = poorer nations can compete with greater economic 
Power more effectively used. 


Here are harbour freight examples which are a perfect substitution and recommended 
by Hector to demonstrate the RV's power on demand energy savings. Check at the 
end of this compilation for the guide for choosing the right rating RV motor. It is 
important to select the right application to suit the horse power range and allow the 
proper efficiency. 


‘Three speeds to cut everything from brass and aluminium to rugged alloy and tool 
steels! In horizontal position, use the gravity feed adjustment to increase or decrease 
cutting pressure. 6-3/4" x 6-3/4" table for use in vertical position. Blade and heavy 
duty stand included. 


Cutting Capacity: 4" x 6" (rectangle), 4" (round) 
Blade size: 1/2" x .025" x 64-12" 

Blade speeds: 80, 120, 200 FPM 

Bed width: 7-1/2" 

Vise: 7-3/4" x 6-1/4" 

Overall length: 37" 


не. 38" orzona s 


© бева) 


Source http://www harborfreight,com/ 


Replace the motor pictured above with a motor running in RV mode, 


12 SPEED FLOOR PRODUCTION 
DRILL PRESS 


1-1/2 HP Motor 


‘This professional-quality tool features rack-and-pinion table movement, heavy duty 
all ball bearing motor and an independently wired work lamp. Includes oiler. 


Cast iron table rotates 360° and tilts left to right up to 45° 
Motor: 1-1/2 HP; 1720 RPM; 120 volt; single phase 
Precision Smm to 20mm (.197" to .787") 

capacity JT3 ball bearing geared key chuck 

МТЗ spindle taper 

20" swing 

Spindle stroke: 4" 

Table size: 16-3/4" x 18-11/16" 

Column diameter: 3-5/8" 

Spindle speeds: 150-4200 

Source hitp://www.harborfreight.com/ 


Whatever has a removable motor that you can replace the NORMAL one with the RV 
опе. 


Example of a modified Floor Drill press with an RV motor 


Other Examples with solar cogeneration or with line AC grid input. USE the RV to 
optimize a water pump impeller design by Ceramic low friction seals. This can be 
experimented in hydroponic FARMING in a role of SOLAR POWERED water 
recirculation, 


А belt woodcutting saw with an installed pulley to your RV tuned by the run 
capacitor to the lowest draw will be more efficient than the normal motor. This is the 
type of availability of PRACTICAL DO NOW RV applications. With a band saw it 
is not logical to draw 800W instead of only using 50W running in RV mode and 
500 to 700 W on demand (Cutting big piece of wood). This application can be made 
even simpler with a current start switch to start RV automatically. The rest of Band 
saw is left as is 


Example of using a bench drill powered by the RV 


Try using the same drill bit size and drill 200 holes on a wood plank or metal piece, 
then compare the watt HRS used. This can be done with a 3PH motor wired to run in 
RV mode. The concept is to fit the motor and belt pulley. 


Guidelines for this are stated in the next section. The belt and pulley system can 
ALSO be improved on using low friction segmented flexible belts, all energy losses 
can be quantified and mitigated as the RV can function with REVERSE 
DYNAMOMETER CAPABILITY. (See index for explanation). 


Two separate bench drills are obtained; drill no 1 is to be a single PH (phase) 1 HP 
(horse power) rated motor; the other is to have an RV modified motor. The RV 
modified motors can range from: 


A 3PH GOCPS 3 to 7.5 HP230/460V AC motor, in this example apply the RV motor in 
a 1 to 1.8 HP role, In a 50 hertz or 50 CPS RV motor, a 5 to 10 HP or a 4KW (5+НР) 
RV will afford approx В - 1.13 HP out put. 


Tune the RV to match the other motors 1HP max load, then measure the two readings 
by a cumulative Watt hour meter. After a day of drilling by the same load, compare 
and evaluate the 2 readings Compare by the classic A vs. B comparison. 


А GOCPS 120V bench drill 1 HP RV drill will draw 37W continuously and when 
loaded is estimated to draw 453W. 


A normal 1 HP non RV drill will draw around 890W continuous, and when loaded 
around 1023W. 


As engineer what is your choice for a 1,000 drills 1,000 employee drill production 
line, 


Normal drill = 890,000 watt hours 
RV drill -37,000 watt hours 


It’s 24 times the money expense to run in non RV mode and in full duty is still. 
50% less power usage in worst case (all drills making a hole at same time with.) 


‘Tips: Try to find any old belt driven machine you can, something that looks easy to 
line up another motor and have clearance for an oversized belt. Or get a custom Drill 
made up, it will be the most efficient drill in the world. 


On the RV modified drill motor, use low friction belts (test timing belts for best RV 
performance ) what matters is that they have to have the same RPM to be compared 
оп performance , a 3600 RPM RV will move tons at 360 RPM wood drill with ап 
efficient low loss down gearing. 


The lowest-loss you can do with belts is to use rubber toothed timing belts, Regular 
V-belts have to have too much tension just to get the belts to grip the pulleys and the 
teeth in rubber toothed belts means you don’t need so much belt tension that way. 


‘Timing belts are low friction: 


Timing belts from cars are also standard and are used in industrial servomotor 
applications (less friction than V belts) also the grooved V belts can run better. 


For an automatic tuning of the RV drill load, later we can switch to an automatic 
computer controlled load sensor which can also utilize the RV’s hidden OU 
component and operation. This method is the specific LOAD tuned Amplitude, 
frequency & pulse length. This is where Hector details the RV’s relation to OU and 
ZPE. 


ANY motor can be run this way using adaptive electronics and reach the FULL HP 
range of the rated motor in RV mode (preforming the HP more efficiently) using 


Amplitude control Voltage from 120VAC to 460VAC (Frequency adjusting ог 
boasting the voltage). 


In the RV drill tests the GEARS for the optimal performance at the drill head against. 
the normal drill, this gives the POWER to optimize & is professional RV use in R&D 
to quantify and improve power performance in the field. Machines can be optimized 
for their particular task, be it Punching or drilling a Hole, pumping liquid, moving 
objects or any quantifiable energy usage. 


Guide lines for drill modifications 


If you are going to test: А 3PH 1HP motor versus 3PH 3HP+ motor in RV mode. 
‘Test setup is a drill bench where the motor can be changed without problems. 


3PH tests 


‘To demonstrate that normal motor may draw idle say 1.5A constantly (1.5A x 
400УАС x 1.732 = 1039.2 VA x PF) with PF=?, thus we pay still for 1.5А normally 
unless we use special КУАК packet. 


‘The RV draws maybe below 50W. Motors must be the same RPM of course 
and RV must not have the FAN as it is not required - no heating problems. 


1HP motor connected to 3PH we can use power factor correction (РЕС) capacitors in 
WYE, say 10uF (just guessing), in the range from 5uF to 30uF and at the same time 
measuring how the amps go down. 1 know those amps will go down, when we 
optimize the PF near 1. Not good to go exactly 1 when doing РЕС due to resonance as 
per book. 


When we have reduced the current consumption for normal 1HP motor, we сап 
calculate its real power consumption in watts (now we know PF is near 1). 


1PH test 


We can also test LHP motor, being wound to 230УАС nominal and running it also at 
230УАС with some 16-20uF cap as usually those single phase bench drill's are 
designed. This is also add-phase, but it is not RV mode, because of the wrong voltage 
level (too high and saturating). As those bench drills do some work even when 
unloaded due to belt friction, FAN is required. And compare it to RV motor. 


RV Drill press with binary switched Capacitor bank above 


‘The above 50 hertz RV motor used in this drill press from the 240 volt line input idled 
оп about .SACA at 240 volts to equal 120 watts. 


‘This RV method is an unstoppable means to make possible solar powered RVs which 
could also grind grain in remote villages, pump water in Africa, drive electric boats 
cars & planes without polluting water land or air, making Paradise on earth. 


‘Tips-Lets say you have 50 Hz 460V AC and 60 Hz 460V AC same НР motors? What 
is The difference? 


60 Hz motor has 20% more wire length. Induction is higher 44% (1.2x1.2). Running 
60 Hz motor (ordinary way) from SOhz 3PH grid, it will take more idle and running 
current.20% more or less wire, however, is not an obstacle for the RV mode I think. 


What 1 strongly suggest is that 60 Hz is better than 50 Hz in RV mode, since the 
resonance Q is better. For both prime mover and alternator.GOhz alternator - self 
induction with capacitors will start much better. 


If you use GOhz or freq drive G0-100hz, it would be good for RV. Also note, if you 
increase freq 2x, increase the voltage 2x as well, retain the proportion, so RV mode 
goes on and the eff and power improves. 


Simple RV mode controls with frequency drives can be modified to use frequency 
control, amplitude control & pulse length control for even higher efficiency. Freq 
drives, 


Adding a DC amplitude level charge control and optical isolated IGBT gate within a 
range of say 50 to 480 VDC at the motor drive stage with minimal cost is an effective. 
parameter and a specific range to improve applications. 

Computer Defined Parameter Universal AC motor drives. 


‘The RV effect can be PULSE tailored within REACTIVE component itself being the 
source the capacitive element defined by varactor theory as a predetermined voltage 
(amplitude) and pulse length (time current raise vector) (triggered pulse) 


Hector describes running a 1MEGAWATT RV motor using SCR, IGBT & transistor 
frequency drives.(You use the power needed at demand ...) WE ran I megawatt motor 
with RV system input of 3KW, tested full force 480VDC battery bank at 
4000amperes surge. 


For the following example this 2 in one shop equipment module employs а lathe and 
drill which is powered by a 1HP motor, this all in one shop tool can be improved to 
not only operate as a solar work shop where previously it would be economically 
impractical, but can save energy and money in the line AC grid when power managed 
by the RV. 


2 in one drill and lathe 


RV grinder 


Credits got to Ron for this. Referring to this pic: 


‘The gizmo on the right is a standard 8 inch bench grinder, 
Left is the RV motor. 


Note the small size of the spindle that sticks out and thread for the nut to hold the 
wheel on, Also note the small step at the motor end where the collar (laying on the 
bench) fits up against, Now if you look at the 3 hp shaft, on the left, you can see it has 
none of these features as it’s to big and too short (that’s what all the girls say to 
uncle Ronney.) 


So that’s all the drawing presented, it’s a sleeve that slips over the motor shaft and has 
a spindle that sticks out on which to mount the grinding wheel. 


Imagine this hub slipped over the motor shaft, but having a shaft welded on, sticking 
ош with a thread cut on it for the nut, two side collars to hold the grinding wheel, the 
nut tightened up, this would be a visual perspective of an RV grinder. 


RV. GRINDER 
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А Bench grinder 60 hertz 3PH 460V АС motor can also be made to run more efficient 
in RV mode. 


‘To be further made simple the speed and torque must match the ones required for 
original operation or better, a pulley down stepped 3450 RPM RV will definitely 
outperform any stock 1725 1/4 to .5 HP motor. 


А Basic example-1 НР RV is can be made from a 60 hertz 5 or 7.5 HP 3PH motor, 
the then max load is to be calculated and the RUN capacitor can be set in a mid 
adjustment range (broad banded), even though the run cap wont be optimally tuned to 
the specific loaded condition, the RV will outperform the normal motor!!! 


Baldor’s motor's can also wind up 120,240,380,460 & up to 920УАС 3PH Motors 


which can be RV modified anywhere from 100-120 200 240 VAC 47 -60cps with 
only needing to be using capacitors and centrifugal start switch 


RV current relay 


‘This is an example of a tuneable current relay put it inside a box. 


Can be used to start RV automatically - (RV lathe,). Similar to Circuit: using 5 turns 
as primary and 12V output as the secondary on toroid transformer. 
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Further examples can extend to a coffee bean grinder; a grain mill is to grind grain 
into flower (dust) and can run with RV with SOLAR energy. This means a lot of 
savings using power milling not spinning with a load, same as a bench drill lathe, 
band saw, fence post drill, and a lawnmower. The ultimate application and capacity 
the RV has to save energy lies in the construction of a superior solar shop module. 


Centrifugal switches 


‘The following is an article written in machine design on the topic of centrifugal 
switches. The information for the article was provided by the Torq Corp. 
www.torg.com Design: Link 


Their centrifugals would work with the RV. АШ RVs can be started using these 
switches for EMP proof simple non computer driven Spartan made RVs. 


You don't need a computer to drive a home drill fed from a hydro run generator 
power. Switch has to be specified if for 50 or 60 cycles & motor speed and cut off 
threshold, 


‘The shaft measure & fit options also need to be considered, Hector prefers the ring 
type governor with hex screws not the hammer in type for in shaft installation. 


‘The switch can be fitted to fan cover in most motors using plastic spacers and drilling 
a few small holes, the governor if hole oversized can be adapted using PVC pipe 
spacers lathe turned to fit governor hole size and shaft size ... (pressure tight fit). 


on big motors a hole can be drilled & tapped in shaft centre and governor fitted with a 
governor centring spacer screwed in with a machine screw 1/4 24 or 3/8 24 


For home made phase converters these switches are priceless! As they substitute all 
this cumbersome relays Otto smith & others use in their already obsolete patents. For 
hi loads switch can handle а HI power relay or solid state SCR ac module driver. 


RV water pumps 


RV water pumps will certainly be the most efficient drive motor,. This will need 
custom adaptation of the pump onto the RV motor in most cases but is worth the 
effort in savings. 


© 


A typical induction motor attached to a pump 


So far the off the shelf possibilities which have been researched (more may be out 
there) point to Teel water pumps, and Davey water pumps. 


In these pumps an RV conversion MAY be possible via direct coupling to the RV 
motor. The 3phase motor already coupled to the Teel and Davey water pumps May be 
just need to be rewired on the motor side to run in RV state, 


Davey water pump 


Other R and D can be done by matching the HP rating to the liquid head and pressure 
needed for the task and then compare with normal pump. Also work on RV 
‘quantifiable implosion cavitation can be tested towards self running water pumps - 


motor -asynchronous generation devices. It permits cavitation & hydrodynamic 
energy conversion R&D. 


Jet water pump which also could be RV'd 


RV as a Reverse dynamometer 


When applied in the application of an airplane propeller design, the RV can be 
installed with a prop pulling motor set up for a rail pulling weight measuring device. 


First you must hunt for the strongest pull and lowest drag electric power usage. 
Examples are in the Tesla pumps design. You must test the drag and pressure then 
optimize for the highest flow highest pressure - lowest power usage from the RV. 


Other applications are in Low Lenz law generator design, hunt for the highest output 
lowest input. Other uses are, testing Lubricants, transmission energy loss, and 
monitoring the drag increase in mechanical systems with current limit alarm. 


REVERSE DYNAMOMETER CAPABILIT 
rotating piece of machinery is actually USING. 


the ability to test how much power a 


A Dynamometer is used to measure how much mechanical energy is being produced 
(transformed, actually) at the rotating shaft of a motor. Using logic and the context of 
Hectors posts, a Reverse dynamometer measures how much rotating mechanical 
energy is required to make something spin. 


Since the RV only has the losses from its bearings, an increased load will be reflected 
by a linear increase in the amps driving the RV. A normal AC motor changes power 
factor and efficiency depending on the load put on it so it is virtually useless for 
evaluating the power usage or efficiency of the driven object. 


One method is to take a low friction bearing and normal drag grease and compare it 
being spun by the RV & take readings ,a new set of TESTING standards can be made 
for bearing replacement and lubrication, resulting in PERFORMANCE and 
ENERGY savings in Shop Home or industry use. The RV can be applied as A 
NEW R&D tool and POWER SAVING device. 


‘This energy saving RV method may be verified also by using a Foot pound pony 
braking Torque measurement, using liquid drag clutch ( that is a simple way ) a rod 
exerts weight on measurement device, Torque measured in foot pounds 


RV Lubrication and baring testing for energy saving 


‘The RV is also a practical base for in energy saving and power management from 
optimizing the motors ball bearing performance, and to quantify pulley BELT friction 
losses, a generator design flaw (as permanent magnet alternators are). 


One of best grease awakeners is transmission fluid. This needs to be applied to RV 
motor bearings as with time & storage the normal motors grease goes to sleep (turning 
to WAX) and literally becomes a "DRAG" in all sense. One solution is in the method 
of washing the bearings in transmission fluid and then reviving and re greasing them 
with a low friction lube. That is part of the R&D to eliminate DRAG losses using the. 
RV asa reverse dynamometer (Machine design) related to a power loss management. 


Sugar cane mill 


А 60 herz 7.5 HP motor running in RV mode using up to 1HP in a power on demand 
sugar cane mill application will use only 40Watts idling. From a solar panel & 2000W 
inverter the system this system can operate all day idling by merely using a 120W 
solar cell to maintain the self sustaining battery charging. Upon loading the draw will 


be 600W, and then will revert back to 40W. This is estimated to be around 200% 
energy saving by a normal comparison to a standard system containing the 1HP 
motor. 


A normal 1HP motor uses 890W constant power drawing. And could not run more 
than 2 Hrs without the battery running down, by the standard system, it would require 
up to ten times the solar cells power to run it, Plus further complications exist with 
the Starting as it draws 30 amperes on a weaken battery which results to an inverter 
failure collapse. 


Impeller design 


The following is instruction on how to use the RV in an impeller design (Fan blades) 
for power saving applications. Starting from 0 based on your motor speed by an 
example of 1725 RPM; design a primary 0 pitch (D angle variable pitch blades). Step 
one is to determine the resulting friction at a this 0 pitch and then lower it to the 
lowest watt usage reflected in the fan blade design, then determine the lowest drag of 
the fan blade. 


The next step is to find the blade design needed to create the individual choice of 
required thrust or flow parameters you want. Your virtual perfect 0 reference is the 
spinning disc and creates an air flow principle (reference is Tesla turbine), as it spins, 
the resulting drag will reflect in power input. 


‘The RV as first usage must be applied to quantify its own losses, FIRST determine the 
RV lubricant bearing drag, change the grease or bearings to low friction ones , the RV 
internal friction ,fin and blades can be shaven to an optimal efficiency. When the flat 
internal fans are removed as such you must note the energy LOSS issues and quantify 
them ( Use RV as lab tool to OPTIMIZE its own design ). 


‘Then optimize the FAN design on your intended power saving project, and ask 
yourself what parameters you need to optimize as to make best use in your application 
(as proper Fan blade design) which are grossly overlooked in modern engineering 
practice. The RV can be utilized as a tool which permits you to quantify losses in 
those areas. At same time by using minimal power to do it, Just refine your methods 
and apply variable options for improved fan design & applications. Variable pitch 
fans save more energy than fixed pitch ones, having them designed for lower drag and 
maximal air flow with minimal thrust and drag component. 


For aircraft design this can be reversed towards a minimal drag and minimal flow for 
a maximal linear push force horizontal (Lift) force transferred to shaft as thrust. The. 
same applies to watercraft props and water pump design, reversed for flow in pumps. 
"0" thrust. Construction of a redesign impeller for a Tesla type turbine, (hi pressure) it 
is also possible when calculating overall head pressure to optimize a vapour cavitation 
energy boost from water hydrates 


For Reference of Viktor Schauberger type turbine designs-Link 


Open sourced engineers really need resources to do TURBINE R&D with The RV 
prime mover, seal optimization, drag reducing impeller redesign for Tesla or vortex 
cavitation modes. You can support their research at http://www.panacea-bocat.org 


The VIKTOR SCHAUBERGER Implosion turbine concept is also possible in a 
cogeneration role having the RV Start such a turbine and then switch to generator 
mode in а cheap Cost effective way. More related vortex technology cogenerations 
with the RV are described later in this compilation. 


Theory Example of an RV power plant 


А power plant bearing generator is obtained at a range of 10KW. Specs are 
120/230/460 VAC GOCPS by a ring exited rotor (brush) bashler regulator of a /// 
1600RPM 4 pole alternator. The regulator is substituted by manual or current 
regulated adjust EM excitation power. 


The System is then wired to 460 VAC, the RV then starts it towards a synchronous 
speed, once it is in a synchronous state it is then connected to the line where the 
excitation voltage and current magnetizes the rotor and thus creates the RV power 
factor correction synchronous dynamotor result. If this is connected to your house it 
reduces the power factor loss to 0 with an adaptive sensing and adjusting 

‘That is 40% energy savings Average. 


If you Use a PM (permanent magnet) rotor this FEEDS EMA (electromagnetic 
amplification) power into your to home. Instructions are so far to use via series variac 
to regulate the KVARS or use a magnetic current regulated amplifier to control the 
PM KVAR output Іп places far away from a grid power source this can save 60% on 
‘your power bills by correcting the PF line loss. These are Solutions that can be 
implemented NOW using off shelve stuff. 


For 5 HP RV you need to go PM RV and use a generator set wired to 460VAC and 
rotor exited with a current magnetic amplifier. Hector has stated that he used a LIMA 
IMEGAWATT generator long ago, which used 3KW idling and 300w with hydrogen 
core cooling & spiral cooling fans. As this design was synchronized to the line it (PF) 
corrected the utility power factor becoming rotary condenser and reducing building 
power usage 46%. It is also theorised that by using solar or hydro power units the 
system is estimated to be able to co generate with a 130% efficiency. 


Reference 
Reference 


Via this design super Efficient Electric turbines are possible. For cars the electric 
turbine RV is best as a 24,000 RPM 5 HP motor can put out 60 HP. The RV motor 
housing can be made ultra light weight and at increase in speed their HP increases 
with size being same. A current model of a 3PH 7.5hp motor can as a sample with a 
modified rotor to with stand 38,000 RPM will give 80 Horsepower. 


Declination plant with RV run Tesla pumps 
Energy saving components included in this hypothetical analogy: 


1) Running the current motors in RV (rotor verter) mode for higher efficiency and no 
energy waste 


2) Utilization of the Tesla pump design allowing the most efficiency of the medium 
and to save energy U.S. patent #1,061,142 


3) Inclusion of patent number NO: 2005904642 by Phil wood describing a 
desalination system to covert to solar renewable propagation and higher efficiency 


4) An example of this RV system for use in Fijian resorts to illustrate an energy 
saving capacity. 


On Fijian island resorts, they have old in-efficient water treatment and water pumping 
systems in place. Also there is an absence of solar cogeneration and other geothermal 
systems which is able to save them money and energy. 


‘These in efficient systems are in place as a result of an economic preference. The 
following will the example the use of a Tesla pump which by proven patented 
function will half there energy consumption from what they have now. Tesla 
pumps will pump very hard with much less energy compared too and off the shelf 
pump. 


TESLA PUMP 


Background-On October 21st, 1909, Nikola Tesla (an inventor of many ingenious 
items) filed a patent for a pump which uses smooth rotating disks inside a volute 
casing. Tesla's novel method of "fluid propulsion" was based on two basic principals 
of physics: "adhesion and viscosity". 


In the patent (which he received May 6th, 1913) 1 
benefits of a smooth transition of energy: 


sla began by pointing out the 


"In the practical application of mechanical power based on the use of fluid as the. 
vehicle of energy, it has been demonstrated that, in order to attain the highest 
economy, the changes in velocity and direction of movement of the fluid should. 
be as gradual as possible." His device accomplishes this by harnessing the "internal 
forces opposing molecular separation" and "the shock of the fluid against the. 
asperities of the solid substance". (Asperities are surface deformities, which even the 
smoothest disk will have.) 


Pictured above is the Current three phase 5 hp motor pump used on Matamanoa island 
resort located in Fiji. 


Running the resorts electric motors in RV mode in any 1-2hp role will operate doing 
the same function but on a quarter of its rated energy draw. An advantage of running 
this RV system on Fijian island resorts is that normally a 1-2 horse power motor or 
any electric motor would require 10 times the solar panels to recharge the batteries, 
where in RV mode it will only require ONE, 


RV motor courtesy of Dan 


Above top left is the capacitor bank, and the 3PH motor running of grid power from a 
variac wired and tuned to run in RV mode. 


EFF figures are 
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SOLAR/RV SALT DESALINATION PLANT 


AII Fijian Resorts are armed with an abundant resource for Solar systems. However 
when this report was compiled in 2005, it showed that ALL Fijian resorts are with out 
the awareness of the RV energy savings and available efficient solar water 
desalination systems. The current patent addresses these issues along with methods 
which Fijian resorts can multiply the evaporation process involving the use of mirrors, 
and other implosion techniques. 


‘The patent salt desalination process will remove all salts and chemical 
with NO filters, 


seconds 


‘The water cooker pictured above works by a invention that super heats a disk too very 
high temperature, then because of the centrifugal force and other means, instantly 
evaporates the water but spins out the salts and other unwanted impurities. 


‘The steam is vacuumed gently upwards where it is condensed. Instead of boiling the 
Water to remove contaminates as normally is employed in a conventional process, this 
unit has a secret ultra high efficient heating method where the water is injected 
carefully then there is instant evaporation. The air is regulated through a chamber. 


Pat NO: 2005904642 cover this and other principles of the apparatus. 


This system for the water unit is designed to generate 200deg C and water is injected. 
where we get instant steam and salt separation. This unit consumes 400 watts and 
showed by tests to get through 1.5 litters of water per minute. Please note there are no 
filters too clean and no waist of water as this is pure instant steam. 


Also when ever we have something like this that generates heat, we have 
something that can generate cold which could be applied to refrigeration as a 
bonus by product of operation, perfect for the resorts function. 


Below is a drawn diagram of a simple yet highly efficient concept where sea water 
can easily be purified. Periodic flushing would only be required once slat build up is 
too high. The desalination component is in the picture just for an emergency backup if 
water demands get high. 
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Norm’s big motor RV tests 


Quote -Norman Wootan 


Ihave a 30 HP Magnetek, Century Е Plus Motor, 1760 RPM, 460 V. 35 A. running 
on 1.2 A @ 125 VAC input. I disassembled the motor and washed the grease out of 
the bearings and machined off the large aluminium cooling internal fan. Now the 
motor will free spool for a long time when power is turned off, with very little rolling 
friction, 


Congratulations, Norman Wootan on your MOUSTER RV setup the standard book 
rules state you did the impossible. This will lead to rethink the ways motors are 
engineered, but are up to the group and all others to force this KNOWLEDGE into 
‘The media and petrol mafia cartel faces. One megawatt motors running with 10 
amps! -Hector 


RV working in real devices 


Doug Conzen has been the first to benefit by applying the RV energy saving principle 
into real life applications, which saved him energy and money. Doug likes to cut 
grass © and did so with this adaptation of a home depot lawn mower. This test 
Clearly demonstrates the significant energy saving involved with the RV's capacity of 
power on demand, and how the use of this technology in intermittent roles works in 
making the energy consumption drop. 


Quote: Today I cut some grass with the RV lawnmower - it cut through it great, and it 
was wet and high grass too. The amps went DOWN when cutting grass - started out 
at 1.4Aac and dropped to 1.2A while cutting. These Electric lawn mowers you can 
buy in stores like home depot and draw 15Amps so that is pretty good doing it RV 
instead at around 1.2A.One thing I did is made my own aluminium-blade in it, this 
saves lots of watts as compared to the original heavy thick steel one. 


1.2 A is 12.5 times less energy than the 15 amp HD ones 


1 Just spent around 3 hrs mowing a couple lawns with the red RV mower it bogged 
down in thick grass and I had to restart it a few times, but so does the gas mower too. 
in same place. Anyways 1 used 19uf run cap, and Suf more for start cap, for a time in 
the thick grass, I hooked up the start cap all the time and then the motor got hot a bit 
but not too hot. It would be nice to have a switch for easy adjusting of the cap-uf 

size, as at pure-idle mode, I could drop that run cap down to 10uf or even lower, but 
then when you hit the grass with it, there isn’t enough power to cut it without bogging 
down so you need a "load" cap as well as an "idle" and "start" cap too is what I 
would say for next lawn mowing job. 


Also I ran the mower on a single half-charged up 7ah/12V battery not a Coleman 
400W invertor and then the invertor running the RV lawn mower. The speed and 
power seemed the same as when running direct 120V AC house power (with long 
cord) but the battery drained down pretty fast - I didn’t look at the current-draw 
(didn't have meter that big) but assume it is around 12A X 12VDC as its 144W watts 
оп 120VAC. 


This lawn mower is a good demonstrator for sure - its very easy actually to do the 
conversion, my motor is only 1/2hp too, lots of them on e-bay for super cheap I 
would go up to Ihp rated AC motor next lawnmower project however. 


One thing 1 did is made my own aluminium-blade in it, this saves lots of watts as 
compared to the original heavy thick steel one - you don’t need all that blade to cut. 
grass. In conclusion I’m using only 1.2A ac compare to "conventional mower" using 

15 isn’t a direct-comparison, since I changed the blade too maybe if the conventional 
electric lawnmower had a lightweight blade, it would then only draw 8 or 9 amps 

1 would guess. -end quote. 


In a simple lawn mower application the normal motors draw is mathematically 
calculated to be at 33 amps, as opposed to 7.3 amps operating in RV mode. The RV 
motor draws power only as its cuts grass at 3450 RPM at a constant speed, and is still 
more efficient than a normal motor at that speed. 


Simple RV battery charging 


This is a very simple RV battery-charging circuit that anyone can try out on their RV 
Prime mover - now a switch fills a cap once per revolution, then other switch dumps 
this cap into battery to charge - tried this out already and it works good — for example. 
within an hour 7ah 12V battery being charged had climbed to 12.71Vde from 

12,57 Vdc...input draw to RV still surges every 6 seconds as the "mechanically timed" 
cap switches mounted to shaft "buzzsaw" through the motor's sine wave - -23A input 
to motor at idle - input amps to 7.5hp Baldor while charging now stretch/cycle from 
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"Two pairs of brushes that hit the rollers (one pair fills 220uf cap, other pair dumps cap 
into battery to charge) 


Notes- charging a battery directly from the RV is easy. CAUTION- do not connect 
this circuit back to the same battery that is powering using an off the shelf. 
inverter as it will blow up. Phil has made a custom inverter which is profiled in the 
Advanced RV research and development compilation. This inverter can be run with 
this circuit as it has high isolation, and was designed for closed loop circuits. 


This will swing the wattage way down running the inverter and you might just get 
lucky with a negative reading. Another Advanced battery charging circuit from Phil. 
and David Kou (both open sourced RV engineers) can be found in the Advanced RV 
research and development compilation. 

Link to the advanced compilation 


RV principle applied to an Air conditioner 


‘This is a demonstration of the very basic Roto Verter principles (power factor 
correction) on an old style single phase air conditioner. 


үч 
Tunning binary cap bank connected to the air con and mains 

We saved approximately 1 amp of input current from the mains power (240 volt 50 
Hz) using 63uF of capacitance connected in parallel with the air conditioner to correct 
the inductive loads. An air conditioner uses two electric motors to operate - one for 
the fan, the other as a pump to circulate refrigerant gases to transfer heat. 


Air con used 


Google Video link 
Note well when watching the video! 
If you calculate for example for 64uF cap, then it's apparent resistance 


Xc=1/(2*PI*50*0,000064)= ca 497 Ohm (j designates the +90deg phase shift) and 
through caps will flow ca 0.4434. 


OK, this is not very dangerous yet (1 initially thought the current will be more with 
such value of a cap) and this amount seems to compensate the lagging current (-90 
deg current, actually not quite, as there is no pure inductivity in motor) of the 
conditioner motor so that the overall amperage consumption from grid decreases 
(power factor correction). 


To avoid bigger bangs and death of course such box has to be properly isolated, also 
the switches need to be of high quality and switch knobs dials very well isolated. The 
switches should be able to withstand quite high peak currents and voltages (possible 
inductive kicks of several hundred volts or even thousands volts). 


The caps inside the box should have proper 1-10Mohm bleed resistors to bleed off 
the residual voltage in disconnected state. This avoids the situation when at switch 
turn-on the cap voltage from previous disconnects is say -300V and you turn it on at 
the exact moment when the grids voltage is +300V =>> this results then a very big 
inrush current to the cap and possibly the melting of poor switch contacts or weak 
wires. 


Clarification of ће RV’s engineering principles. 
Related to the De rated horse power issue: 


Question-If you run a high voltage motor with a very low voltage you will cut the 
current usage considerably down. Yes and by proper power factor you can tune this 
for better efficiency once more. But the bottom line here is: What is the power factor 
and what is the motor when loaded, able to deliver? 


Answer: The power factor in (semi)resonance looking from the side of line is 1.0. The 
Motor is able to deliver lets say .8-1.13 HP by SHP motor at its nominal RPM without 
falling off the RV mode. This is a trap in thinking here where 95% scientists fall here. 

Which is Why to use such a motor that can only gives a part of the HP power, there is 
по torque, and therefore there isn’t any use. 


The answer is: efficiency will increase and in some motors over 100% (no 
spark gaps, no switching, no high voltage, no high freq). It is because 

you run a motor in high impedance mode that allows this thing to happen. 

How to make it more powerful at the same or higher eff% is to design high RPM 
motor (car/boat/airplane), increase the voltage 4x and RPM 4x. You are still running 
itin RV mode! 


А 5HP motor at RV mode at 60cps 1800RPM will give out 1.13HP. When you 
increase the speed 5x = 9000RPM you increase the voltage from 120V to 600V also 
5x, you'll get >GHP out of it. RV mode is preserved as well as the HIGHER 
EFFICIENCY. 


When operated with a custom designed inverter with a frequency lock and frequency 
adjust, one can increase the HP torque by increasing the AC frequency and still 
running in RV, mode making the motor reach its rated HP but with more efficiency. 


As the frequency increases if USING a single phase POWER source the capacitance 
needed is LOWER the HP output is higher and eff% goes up. 


А point of adjust is FOUND were consumption DROPS to ZERO and CURRENT 
reverses flow (OU)...This happens as frequency matches the optimal OU impedance 
region (52 to 520 Ohms) of a given broadband range of. 72 to 450 CPS 


Frequency adjustable inverter built by Phil Wood. 


The engineering protocol involves a Pulse length control, when adjusting from 0 to 
the MAX frequency length pulse, the operation is determined by the sine wave or 
square DC wave length in time (modified sine wave) & sine wave or any wave slope 
angle saw tooth, incremental logarithmic, stepped pulsed, quadrature modulated or 
phase modulated or any compound modulation or amplitude form, power or RF 
current & voltage phased angles (power factor) 


A frequency adjustable inverter Power supply has variable parameters (amplitude 
control). When this concept is applied in RV mode the Voltage regulates the 
impedance as if it were VARACTOR tuned LC. This also regulates the HP output and 
energy saving Impedance states. The frequency control regulates the speed, and thus 
horsepower output, this is in combination with amplitude. 


ANY frequency drive can be MODIFIED to do this; especially the 480ACV rated 
‘ones by adding voltage and amplitude control. The frequency drive needs to be 
constructed to regulate its final drive voltage from 100 to 480VDC. This can be 
switched by the 3 PH transistor or IGTBs 3x3 network, The drive can regulate motors 
into a full range of parameters; this has been given open sourced in RV disclosure 
with the advantage of having FULL rated horsepower at demand. 


Any modified sine wave inverter can be modified to operate in amplitude, frequency 
and pulse length control. The opto isolated drives are the best, 12.7VDC operated 
electronics and also opto isolated & computer driven are as an Extra option. 


Any number of inverters can be arranged to create an improved multiphase array, 
where also the computer can be used drivers by using opto isolated stages. 


One EFF example:3 10KW inverters can drive 30KW 3 phase system with same 
source and using computer driven 3PH trigger, pulse & amplitude generation. More 
speed = more power which is gown geared to less speed. It is recommended to test a 


1/2 HP and 1 HP drill motor against a normal & frequency regulated Over-rev'd RV 
Motor. Range parameters are Hi frequency Hi HP in 450 CPS RV З HP motor will 
give an equivalent output of a 30HP 50срѕ one. 


А common commercial inverter has 2 stages: 


1) A DC-DC converter to go from 12V (or 24V) to 145VDC (or 280VDC in other 
regions) 


2) A DV-AC inverter to invert the HV-DC into the required AC 


Both stages are controlled by separate logic. If you are lucky it's non-CPU based, so 
easier to hack. 


So Hector is saying to rectify the grid AC and feed into the HV-DC bus via 
Diodes ‚Then the second stage of the inverter can convert this back to AC. If you 
can hack the inverter, then you could ‘play’ with the frequency, Pulse-width. The 
inverter need 12V source for the control logic, so a PC power supply can be used as 
an example. 


This is of course one way of working. There are other ways as well, depending on the 
power requirements you have. The power limitation of an inverter is typically in the 
first stage. If you need high power (for Gene's setup) then the way H explained is only 
using the second stage, which usually can go high power. 


In the case of a higher frequency transformer voltage, this goes up and the current. 
goes down compensating within a given range same power level. You can use down 
stepped frequency drives in full RV mode, This is explained above in the theories of 
voltage (amplitude ) , frequency & pulse length. 


All inverters used for the RV should have an idle draw in specification. If it is below 
ОДА, it is OK. Note that, 12У nominal solar panels can go up to 21-22V and most 
this inverters are dedicated up to 15V. This means, it requires the solar chargers (10- 
22V->13V) in between. Ravio and Phil have modified that so those can't be killed up 
10 36V, so we do not require those chargers. 


Inverter- Other places were to buy the whooper, Inverter. 


Other modifications can be made manufacturer specs options аге (you can order it 
made to ) Input 12,24,48 VDC, Output 60cps 100 -110-120-208-220VAC 


If using a standard frequency drive we need 1 phase for the RV. 
RV mode: 


* S0hz @110V 
* 100hz @220V 


So we need a freq drive to output 220V, 100 Hz. In a sense - we can use a freq/PWM 
tuneable inverter for this, but the problem might be the transformer. Lets way you 
have 12V:300V transformer and using PW=0.75% we get V=300*75% ca 220V. This 
will be OK for SOhz. But when we increase the freq to 100hz, the transformer's 
reactance will resist a little bit that will result in slightly lower power output. 


What freq drives do is they create first say 320VDC into capacitors with high freq and 
then the second stage inverter makes this DC to AC (pulse, modified sine wave or 
sine wave). This way - there is no transformer in the output and any freq can be 
generated. 


Good to use the 220-240V output SINGLE PHASE freq drive, as it matches to 
100hz RV mode and is more powerful. We do not use that freq drive in standard 3PH 
mode, We use RV mode and it must be single phase, 


ЗНР motors take very little current when in RV mode and when they are used as 
bench drills. Quite simple freq drive can do. You can drive 1500RPM motor to 
3000RPM. Starting requires more current, When it runs at high frequency the run 
capacitance requirement is much lower. 


Опе company which manufactures a 1phase in and 1 phase out is called bardac. 


Optidrive 1 


SINGLE PHASE AC MOTOR SPEED CONTROL UP TO 1.5 HP FOR VARIABLE 
TORQUE FAN & CENTRIFUGAL PUMP APPLICATIONS. 


Single Phase AC Induction Motor types: 
Permanent Split Capacitor (PSC) 
Shaded-Pole 
Supply Options: 
110-120V single phase 
220-230V single phase 


Rugged compact packaging 
Optiwand & Optistore configuration and parameter storage 
Silent running with 32KHz switching 
Output frequency up to 1000Н2 
Bipolar 12 bit analogue input 
Overload rating 150% for 60 seconds 
DC injection braking 
Easy installation and fast start up 
Isolated control circuits. 
Programmable i/o 
Hours run log 50°C ambient 
Power loss ride through 
Integral RFI filter option 


Heres the link to the bardac one: Link Seems like that should work, it goes up to 
1000 Hz.. 


Or alternatively you can just make a cheap one using a DPDT relay and a centre tap 
12V to 120V trafo along with a 555 to drive the relay. It is expected that the 
transformer to saturate if the frequency goes to high but there might be some 400Hz 
centre, Hector also states you can USE 3PH ones with step down 3ph transformers to 
get the HI impedance and use the triple flux capacitors or NO capacitors at all (pure 
reactive CEMP capture). 


If 3PH is cheaper go 3PH remember a 3PH drive can be used to drive 3 RV motors on 
one phase each generating 9 capacitor virtual phases combined. 


Link, Single phase input 3 Phase output ones here ! (Choose!) & hack one to OU! 
ink amplitude, frequency & pulse length controlled computer programmable. 


Have one for SOCPS 220 VAC input and 0 to 1КС output. 3 phase drives ALREADY 
contain the recovery diodes within the transistor IGBTs structure & some are already 
optically gate isolated so little mod in frequency amplitude & pulse length and in its 
"modified sine wave 3PH signal and you have off shelve OU. 


IF an inverter drive is 220 you can use 1 PH transformer to step up to 220 and use 
step down З PH one on the 220 INVERTER DRIVE output and lower it to 120 VAC, 


Also A 460VAC DRIVE CAN BE USED AND THE output transformer can be 
universal multi winding tap to use 480,360,240,120 VAC and capacitor Resonators to 
boost OU production (Ferro resonators). Also You can MOV "VARISTORS" 
arresters to kill the surge 


Fact a one phase Inverter has 4 transistors and is driven in opposed pairs ће 
parameters to control are. Frequency CPS (cycles per second) Pulse length the length 
each transistor is on and 15 calculated as from 0 10.75 the time interval of a half cycle 
per second. Amplitude (the voltage in the ac section of the inverter... 


‘This can be regulated adding amplitude modulation or VOLTAGE regulation from 
ото 460VAC. I have the module in storage from 0 to 800VDC at В amps as add on 


opto isolated bridge driver regulator system (3PH) 


3PH systems use 6 transistors array driven З at a time in specific intervals all that can 
be pulse length driven as one phase inverters are. 


Any normal inverter can be HACKED the driver circuit and control pulse length this 
can be done by r programming the chip software or using multi vibrator circuit 
Substitution, frequency is easy 555timer or 556 (Dual 555 timer) to include a pulse 
length adjusts. 


You can make any inverter OU if you hack the first stage into "flyback" mode and 
make it squeal like a pig. (Refer the advanced RV research and development 
compilation located on http://ww.panacea-bocaf.org for further instructions.) 


Websites to source Frequency drives: 
Link 
Link 
Link 
Link 
Theory 
There is a "virtual rotary capacitor" in 3PH frequency driven motors (triple flux one ) 
Reference. 


Also by Hector, most frequency drives have already internal recovery diodes if 
CEMEP falls within a BLANK segment it returns to POWER capacitor dealing with 
PULSES It is just an "answer awaiting rediscovery” how many times I mentioned the 
harmonics. 


Redirected non reflective to a load they become pure OU power on BEMF recovery 
designed inverter reflated power. What will those harmonics will do reflected back 
into a pure resonant LC...????? Contemplate the LC in series initiated by RV 
alternator to Circuit. 


‘Those experimenting with 50 hertz inverters for RV operation they will start electric 
motors - but you must be aware that an electric motor will draw up to 7 times the 
motor' full load current on start up, even though this may be only for a fraction of a 
second. Your inverter must be able to handle this inrush current, The Inverter must be 
a modified sine wave inverter & handle up to 8000W (Peak) inrush current which 15 
approx 32 amps. Divide 32 amps by 7 (the amount an electric motor will need for 
start-up) = 4.57 amps. This tells us that the inverter will start an electric motor which 
has 4.5 amps full load current or less - if you exceed this the inverter may start 

larger motors if they are unloaded it cannot guaranteed it will start it 


Video Link- Frequency driven RV test 


An example in efficiency Tested by Doug konehedx 


А normal SHP AC motor: draws 3800watts input at idle ог under load (under load 
maybe more maybe less depending on motor design) The RV SHP motor: draws 
36watts input at idle. Under load watts goes up until slip range, then motor stops. 
(Non-RV SHP AC motor gets hot and melts windings when slip range is exceeded). 


NOTE: a PM (permanent magnet) RV rotor eliminates the slips loss. This aimed to be 
demonstrated more in further RV R and D research, please consult the compilations 
mentioned at the start for more detail. 


An RV SHP motor is estimated to be de-rated to a HP rating of about 2HP, that’s 
1498 watts normally. The RV motor probably achieves this at around 250watts (2 
amp input) 6 times more efficient, as a basic estimate. 


‘One point that many people miss: When you take a 480V motor and run it on 120V, 
you will not have the full rated horsepower — the objective is to get very efficient 
Conversion energy from electrical to rotary mechanical. 


А SHP 3-phase motor run on 120V will be lucky to put out IHP BUT it will do that 
with very little loss. (The only way to get more hp out would be to drive the motor at 
a higher speed — something Hector calls an electric turbine.) Very low idle current 
(the amount of power it takes without a load) and tuneable for specific loads. Hector 
calls ita reverse dynamometer. This means that the input current is fairly linear to the 
power output between idle and stall. 


Weight issue 


At this early stage of R and D it is recommended that Lighter aluminium motor casing 
are to be constructed for further elimination of power to weight ratios for applications 
of higher efficient motors. Also a 746 HP electric motor designed for aircraft use 
weighting under 100 pounds is possible by design. Hector states that with a design is 
very simple, and can eliminate 90% of current electric motor weight with no sacrifice 
in performance. Currently the heavy motors are only used as RV hosts to demonstrate 
the proof of principle. 


Hector has stated that if you look at a rotor 95% of its weight is useless as only the 
surface plays part as linear motor. The lines do not really cross the squirrel cage 
inward carbon fibre composite or titanium Magnesium alloy shaft. Aluminium 
sodium wire alloy shaft coated and countered stator core integrated in magnalloy or 
composite casing for a car a motor can be designed to weight 20 pounds and deliver 
250 HP in electric turbine mode ( Easy having the resources. ) 


Essence of the RV running minimal current on idle 


The essence of RV is not actually running on minimal current if idle. The essence 
is to have 2 motors connected, one as motor and the other as generator. A load will be 
connected to generator (having it's dual windings in parallel, thus low Q, motor part 
has it’s dual windings in series => high О, ( big inductivity) and only then the motor 
part's run cap is TUNED to MINIMAL MOTOR CURRENT WITH DESIRED 
LOAD. 


Now we have a High Q narrowband motor part driving low Q wideband alternator 
part with desired load. Motor part will be tuned to resonance and this resonance will 
contribute a lot of mechanical power to the alternator part while consuming minimal 
power from the power supply. The motor part should have U voltage driving 4*U 
rated windings, this gives some headroom for resonant rise and resonant amplification 
effects without the irons saturating. 


If run without load with the same run cap, the motor part will not have minimum 
current because Crun for loaded case is bigger than Crun for idle case. So in idle 
mode the RV primary's input current will be actually capacitive instead of inductive 
as with normal motors. But when loaded, the sweet point is attained where the 
PF-1 and resonant current amplification occurs and motor torque will be much 
bigger than normally expected with this low input voltage. 


Doctorated certified Bullshit 


‘There is dis-info made into a "scientific Dogma. A DOCTOR in power engineering 
told Hector once that he needed 240AC volts as to have 2 phases to generate the 3rd. 
Point to point non grounded 240VAC is single phase 2 wire power .120VAC is same 
(1 phase power) and can be verified with a scope. 


Test for Basic hard postulates 


Any university power engineering R and D faculty may test the publicly available 
plans and instructions to gain advanced knowledge in power engineering via the Roto 
conversion effect. 


Goals: University test evaluation of the rotor conversion effect - driving (3-7HP) 
motors at 1/4 nominal voltage optimizing vectoring capacitance to the load, 
measuring power factors, rotation, input VxA, rotating VxA and PF, torque, eff%, 
magnet fields during semi-resonance. 


For energy savings of 9096 involving 
Application in solar cogeneration/ grid power using RV mode to run a Lathe, a 
milling machine, an industrial bench drill or any other load variable machine which it 
can run easily up to one HP from the grid or solar power including a BELT 
woodcutting saw with an installed pulley to the RV prime mover. 


To confirm the BASIC HARD postulates of: 


Postulate one: Normal motors waste 90% of their power with no load, RV saves 90% 
of this otherwise lost energy as a power on demand electrical transformer alike 
operation showing motors can be operated in resonance at a minimal Power draw, and 
supply power on demand Using Higher Impedance being 90% power savins idling 
94% eff on loading at re rated HP. 


-measurement of 5 to 7.7 HP 3PH motors run in RV mode re-rated to 1 to 1.8 HP 
tuned at 749W per hp 97% eff as an approximate estimate tested by a method to 
measure foot pound torsion to HP to Watts conversion using a LAB volt Foot Pound 
torque meter or equivalent. To show and prove that under certain conditions of load 
& tuning conditions RV is OU (over unity). 


Point: To show motors can be operated as transformers at a minimal Power draw, and 


supply power on demand Using Higher Impedance. 90% power savins idling 94% eff 
on loading at re rated HP. 


Accurate debunking via test equipment 
A ***start*™™ for basic research. By earl. 

1) Measure the inductance of the winding to be resonated. 

2) Couple the motor to a "rotary table" as the machinists call it. Rotate the motor in 
precise increments and note variations in inductance, including minimum and 


maximum. 


3) Build a two-terminal oscillator with two transistors, a diode, couple of R's and C's. 
Cheap, easy, and simple. Below is a schematic. 


4) Connect the resonating capacitor to the motor coil, which in turn are connected to 
the oscillator. 


5) Beg, borrow, or buy a frequency counter with "period measurement”, It must be 
able to measure period because at 50/60 Hz the frequency is so low, normal frequency 
counter operation would take too long and be imprecise. 


6) While turning the motor on a rotary table, protocol the rotor angle versus 
oscillation frequency. 


This is the crux of the matter. You will see if you are anywhere near 50 or 60Hz and 
you will see how much the resonant frequency varies from the nominal AC line 
frequency over 360 degrees. 


1 would also monitor the waveform with an oscilloscope. 


+ maybe 12V 


GROUND 


‘Two further considerations provided by Phil Wood 


First: and which is fool proof is run time, This is when you run a motor in RV mode 
compared to the same motor and batteries run through a conventional 3phase inverter. 
Second: is using computer software and monitor all resistance blocks at ће, in and 
‘out, where an average recording is calculated over a period of time. 


Phil states - I learnt something very important whilst going through professional 

3rd party testing and that is, you can not fool or discredit run time with too 2 
machines doing identical work with one having your concept and the other not, Then 
the motor and the batteries must be alternated and the same tests run again and again. 
to eliminate any errors. 


There is so much to learn (R and D is needed) and understand, as when hitting true 
resonance and operating within its realms, effects will not be what you expect. This is 
what I personally have witnessed thousands of times where the original energy 
consumption may appear the same, but where the load is doubling its energy output. 
Other effects are temperature changes as energy is compressed and released, 


Recommended testing equipment for RV energy savings Tests 


‘Two options will be recommended the most thorough recommended test is to use a 
prony brake to test the shaft power to watts used. The other option to test this same 
goal is to measure Volts AC with a true RMS volt meter preferred, an AC ammeter, 
and a wattmeter. Now compare the power reading on the watt meter and what is 
calculated after multiplying volts and amps. There is a calculation for those figures 
and you can find the power factor from those figures. 


For mechanical power you need a dyno and an optical tachometer with a small piece 
of reflective tape on the output shaft, 


Prony brake testing. 


Construction tips: A 1m tuneable proney break dynamometer where one side can be 
put onto the electronic scale can be constructed shaped like the following. 


о 


You can do also a balanced version: 


By Reading the scale, and freq you can calculate the mechanical energy output. With 
this you can calculate the МО, To make a screw tuneable prony break (perhaps 1m 
long) to measure the mechanical power output on various loads. You can use car 
breaks if you want. The centre or middle is attached to the motor sides are equal, one 
side steps on the electronic scale. Power out = some magic fm (RPM, force/mass on 
scale, distance from centre to scale) this is the solid proof of OU. 


Taken from Sample:Link 
MEASURING THE SHAFT POWER OF THE MOTOR 


For small motors, this is best done with a tool called a "Prony Brake", which is named. 
afier a fellow called Prony who invented this. 


It is simple; a one foot long bar (from center of shaft to tip of bar) is clamped around 
the motor shaft, the tension of the clamp gives it an adjustable resistance to test 
different RPMs and loads. 


The formula to measure horsepower is this: 
Foot-pounds X RPM / 5250 = Horsepower X 746 = WATTS 


‘To calculate foot-pounds with the prony brake test, first let the bar rest on the scale, 
and measure what this weight is, Subtract this weight of the bar itself from the total 
weight shown when testing the motor while it runs. 


Prony brake: 


‘Tensioner screw on clamp: 


V. Э 


Make it as light as possible - you don't need Teflon as ће wrap around part; you 
could make it of aluminium or brass, All you need is a drill press and bit the diameter 
of your motor shaft. When you do your Prony brake tests, rest the arm on the scale 
with. The motor not running and the brake very loose on the shaft then see how much 
it weighs, then subtract this weight from what the brake pushes the scale when you do 
the testing with the motor running 


Hector says to make double-armed brake (two one foot arms at 180 degrees) , and 
have the other arm's purpose to be a perfect balance so that the arm resting on the 
scale will read O grams...this way you don’t need to subtract the weight of the scale 
itself, and the reading should be more accurate since there would be less drag on the 
shaft too. I haven't made one like this yet, but it seems to be a better design, 


When you test, the RPMS measurement must be very exact, (use scope) as well as the 
grams or ounces that you read on the scale. when you insert the numbers in the 
formula, if you miss getting it right by just a bit, it will tweak the formula into an 
unbelievable way over OU or unbelievable way under OU so do a lot of repeat-tests, 
зо that you can do it anytime in a flash and the readings are always going to be 
predictable, 


А lube on the shaft too will help keep the RPMS steady (hemp oil?) Also its an AC 
motor surfing on a AC sine wave, so don’t over-brake it into heat build up and huge 
draw (what a debunker-lab would do like t) you'll find a certain RPM and shaft- 
loading that will be the best. I prony braked one of my kone-head motors way back in 
99 at a FCC lab and what really made it better than normal motors is the lack of heat 
build up under heavy shaft loading, the draw was about 3 times less with same load 
on shaft. 


‘Thus the opinion by many engineers experienced in ALT energy is the best way and 
most accurate to compare shaft power in motors is a PRONY BRAKE which is just a 
1 foot arm on your shaft, with one end of arm resting on a scale measuring grams or 
ounces, and the other end is wrapped around the motor shaft, with this end "split" so 
that a screw can go through it so that it can be tightened or loosened for different 
amounts of tension on the arm (tighter will make more pressure on scale, looser will 
make for less pressure on scale) 


‘Then calculate WATTS by knowing the RPMS (use scope) while pressure on scale is 
being measured, and knowing that you have a one foot long arm foot-pounds pressure 
is easy to see, then stick it all into the basic horsepower formula. 


Doug kone head has been using Prony Brakes for 7 years on motors — the idea has 
also been endorsed by JL Naudin who acquired it from patent that Mr Prony made 
long аро... works great. 


Prony Formula by Raivo. 


Here is the prony break formula I used once (in metric): 
P-E/t-m*98*2*PI()* R * (RPM / 60) 
Simplified: Р = 1.026223 * m * R * RPM 
Oversimplified: P = m * R * RPM 


m - scale reading 
R - distance from shaft to scale 
RPM - rotations per minute. 


Output is in watts. 


Another Simple way is to use DC car generator (not an alternator) older cars like a 67 
fiat as example used generators, nowadays they are all alternators. Simply run one 
motor with the generator, then the other with same generator and see how much 
power you make in comparisons. 


PROBLEMS anticipated with this: When doing true power tests, you need that. 
capacitor, and the resistor, and your audience needs to UNDERSTAND how to 
measure true power (WATTS)...most people (actually maybe 1 out of 5 maybe) know 
that watts is volts X amps, and WATTS is true power, BUT the thing is, most people 
DONT UNDERSTAND that you need a resistive load (A RESISTOR) to check 


power (WATTS) output from coils (what a generator has in it making that power) and 
also it should be rectified to DC too, to avoid meter errors and other problems....in 
fact | would say that if you put a thousand people who took science and electronics 
classes in high school in a room I would guess maybe 12 of those people understand 
how to check REAL POWER with a resistive load across your cap. 


So to me this is your biggest hurdle to overcome when you do your demos - basically 
your audience will not know what you are talking about and you must teach them how 
to test power — make sure they understand you and don’t think you are making it up. 


Another solution is to use a PMI DC servo motors as your load on the shaft if you. 
can’t get a car generator or use both. 


Update: 


1. PRONY BRAKE 
Attach to RV aluminium, ca 8mm thick ‘flywheel’ 


Make a ‘scale гуре brake: 


- centre 
О - neo magnets 


Attach one end to electronic scale. 


When you push it near the rotating flywheel, magnets will cause drag and aluminium 
will heat up. There are no things that get ‘used’. Power is adjusted by the gap between 
scale and flywheel. 


2. use the same RV + flywheel setup 


Other RV, alternator you have the flywheel with magnets. Now, you can have prime 
mover running and shift the alternator nearer and nearer to prime mover. This way 
you control the slip and RPM, so you can optimize the resonance and do light bulb 
standing wave test. Generator tests, at different RPM's and loads, etc 


Hector the inventor will agree to use a car battery, and then put an ammeter on it 
feeding an invertor, then run the rotovertor or other motor with the invertor, and then 
run both types of motors and then compare how much they consume while using the 
drill press. A drill press is good because the IDLE power saving advantage can be 
shown. 


A valanced arm one feet length from shaft centre taped as to force valance or weight 
transducer as to read foot pounds of torque . A system to adjust arm friction to 
rotating shaft. 


Formula: 


‘To get from pound-feet of torque to horsepower, you need to go through a few 
conversions. The number 5,252 is the result of lumping several different conversion 
factors together into one number. 


First, 1 horsepower is defined as 550 foot-pounds per second (read How Horsepower 
Works to find out how they got that number). The units of torque are pound-feet. So 
to get from torque to horsepower, you need the "per second" term. You get that by 
multiplying the torque by the engine speed. 


But engine speed is normally referred to in revolutions per minute (RPM). Since we 
want a "per second,” we need to convert RPMs to "something per second." The 
seconds are easy -- we just divide by 60 to get from minutes to seconds. Now what we 
need is a dimensionless unit for revolutions: a radian. А radian is actually a ratio of 
the length of an arc divided by the length of a radius, so the units of length cancel out 
and you're left with a dimensionless measure. 


You can think of a revolution as a measurement of an angle. One revolution is 360 
degrees of a circle. Since the circumference of a circle is (2 x pi x radius), there are 2 
pi radians in a revolution. To convert revolutions per minute to radians per second, 
you multiply RPM by (2-pi/60), which equals 0.10472 radians per second. This gives 
us the "per second” we need to calculate horsepower. 


Let's put this all together. We need to get to horsepower, which is 550 foot-pounds per 
second, using torque (pound-feet) and engine speed (RPM). If we divide the 550 foot- 
pounds by the 0.10472 radians per second (engine speed), we get 550/0.10472, which 

equals 5,252. 


So if you multiply torque (in pound-feet) by engine speed (in RPM) and divide the 
product by 5,252, RPM is converted to "radians per second" and you can get from 
torque to horsepower -- from "pound-feet" to "foot-pounds per second." 


The prony-brake rod centre must be pointing to shaft centre. Foot pound is measured 

from shaft CENTER 1 foot to weight transfer point at centre also of relative rod end 
(One foot). Use 2 rods to valance tool in centre, use adapter ring else you 

will have keyway eating your brake away as a router bit. If tool is perfectly valanced 

you don’t have to centre weight correction into the equation 


How do you convert engine torque to horsepower? 


Have you ever looked at the specs of an engine in a magazine and seen something like 
"this engine makes 300 pound-feet of torque at 4,000 RPM,” and wondered how much 
power that was? How much horsepower are we talking about here? You can calculate 
how many foot-pounds of horsepower this engine produces using a common equation: 


(Torque x Engine speed) / 5,252 = Horsepower 
The engine that makes 300 pound-feet of torque at 4,000 RPM produces [(300 x 
4,000) / 5,252] 228 horsepower at 4,000 RPM. But where does the number 5,252 
come from? 


‘To get from pound-feet of torque to horsepower, you need to go through a few 
conversions. The number 5,252 is the result of lumping several different conversion 
factors together into one number. 


First, 1 horsepower is defined as 550 foot-pounds per second (read How Horsepower 
Works to find out how they got that number). The units of torque are pound-feet. So 
to get from torque to horsepower, you need the "per second" term. You get that by 
multiplying the torque by the engine speed. 


But engine speed is normally referred to in revolutions per minute (RPM). Since we 
want a "per second," we need to convert RPMs to "something per second." The 
seconds are easy -- we just divide by 60 to get from minutes to seconds. Now what we 
need is a dimensionless unit for revolutions: a radian. А radian is actually а ratio of 
the length of an arc divided by the length of a radius, so the units of length cancel out 
and you're left with a dimensionless measure, 


You can think of a revolution as a measurement of an angle. One revolution is 360 
degrees of a circle. Since the circumference of a circle is (2 x pi x radius), there are 2- 
pi radians in a revolution. To convert revolutions per minute to radians per second, 
you multiply RPM by (2-pi/60), which equals 0.10472 radians per second. This gives 
us the "per second" we need to calculate horsepower. 


Let's put this all together. We need to get to horsepower, which is 550 foot-pounds per 
second, using torque (pound-feet) and engine speed (RPM). If we divide the 550 foot- 
pounds by the 0.10472 radians per second (engine speed), we get 550/0.10472, which 

equals 5, 


So if you multiply torque (in pound-feet) by engine speed (in RPM) and divide the 
product by 5,252, RPM is converted to "radians per second" and you can get from 
torque to horsepower -- from "pound-feet" to "foot-pounds per second. 


Torque (FP) x Engine speed (RPM)) / 5,252 = Horsepower 


The engine that makes 300 pound-feet of torque at 4,000 RPM produces 
[(300 x 4,000) / 5,252] 228 horsepower at 4,000 RPM. But where does 
the number 5,252 come from? 


То get from pound-feet of torque to horsepower, you need to go 
through a few conversions. The number 5,252 is the result of lumping 
several different conversion factors together into one number. 


First, 1 horsepower is defined as 550 foot-pounds per second (read 
How Horsepower Works to find out how they got that number). The units 
of torque are pound-feet. So to get from torque to horsepower, you 

need the "per second" term. You get that by multiplying the torque by 

the engine speed. 


But engine speed is normally referred to in revolutions per minute 
(RPM). Since we want a "per second,” we need to convert RPMs 

to "something per second.” The seconds are easy -- we just divide by 
60 to get from minutes to seconds. Now what we need is a 
dimensionless unit for revolutions: a radian. A radian is actually а 
ratio of the length of an arc divided by the length of a radius, so 

the units of length cancel out and you're left with a dimensionless 
measure. 


You can think of a revolution as a measurement of an angle. One 
revolution is 360 degrees of a circle. Since the circumference of a 

circle is (2 x pi x radius), there are 2-pi radians in a revolution. 

‘To convert revolutions per minute to radians per second, you multiply 
RPM by (2-pi/60), which equals 0.10472 radians per second. This gives 
us the "per second" we need to calculate horsepower. 


Let's put this all together. We need to get to horsepower, which is 
550 foot-pounds per second, using torque (pound-feet) and engine 
speed (RPM). If we divide the 550 foot-pounds by the 0.10472 radians 
per second (engine speed), we get 550/0.10472, which equals 5,252. 


So if you multiply torque (in pound-feet) by engine speed (in RPM) 
and divide the product by 5,252, RPM is converted to "radians per 
second" and you can get from torque to horsepower — from "pound- 
feet" to "foot-pounds per second. 


Phils DC to AC start with the BCSRC RV 


‘The following picture is of running a 3phase with a 12volt DC motor coupled. This 
gives immediate start up with no starting caps required, and when the 3phase is 
heavily loaded the slip causes the DC motor too work harder pulling the 3phase back 
up to speed. After running many tests with this, the results show it is highly efficient 
with "power on demand” characteristics. 


Both motors run cold, note a chain drive is too noisy, the advice is to go belt driven. 
If you run the 3phase in RV with the following BCSRC circuit you won't be 
disappointed. 
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Сору and enlarge for further detail. The instructions are to try 20UF caps on all 
phases for the 120volts 60 hertz motors. Note you may need to do some digging to 
find the centre Y in some motors. 


Australian motors are already setup for this configuration without hacking into the 
motor. All you do is connect the links as per this diagram. 


Ausi phase wing for Y connection: 
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Colour/Number codes are: 


1), Blue 
2), white 
3), orange 
4), yellow 
5), black 
6), purple 


‘The following will mean you never will need a start cap as the DC motor 
automatically spools up the PM. When you load down the PM the DC motor 
automatically pulls it back up to speed. I have mine running like this, and even though 
itis belt coupled it doesn't matter as it is a one too one ratio Anyways. 


Now before anyone freaks out, the DC motor does not see 120volts but only the 
voltage it is rated for. Without getting complicated it is all just a resistance thing with 
the differential between the DC and AC motor. You will also notice that the current 
draw is much less than normal RV mode and there is much more torque, 


Now mate, if you want too also use the PMI as a generator, it is so damn easy. 

АН you do is connect your next load, and lets say it is light bulbs across the DC 
motor. Why only 2 people would listen to me and try this I have no idea. But you will 
see how a tiny inverter will now start the PM and the current will fall way lower than 
before, and you can generate excess power from the DC motor with out any 
complications 
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‘The following diagram is the DC motor working in conjunction with the AC motor 
for sure, Ideally it would be a better commercial product if the 3phase motors had an 
in-built DC type motor within the unit its self. This does not need too have апу 
commutator and could all be a solid state operation, 


Anyway, I [Phil] have run 2 X 3phase motors myself using the DC motor attachment 
and they operate perfectly. 1 have used a 12volt golf buggy cart motor and also a 
36volt DC motor that I believe could have been off an electric scooter. 


To give you an idea of the types of resistance's of a DC motor that can be used with 
the RV, the 12volt motor is 0.Sohms. The 36volt motor is 2.8ohms. 


Because I have spent many years inventing circuitry for DC motors improving there 
efficiency I have also learnt ways too change there torque and temperature operation, 
Virtually all DC motors can be adjusted so they run cooler, and this we do by 
loosening the bolts that run through the motor and retard the case that supports the 
permanent magnets, 


So if the shaft is too run in a clockwise direction, we slacken the through bolts and 
turn the magnet casing anti-clockwise a couple degrees or at least until it cant turn any 
further. Normally this is where the long through bolts that are in the elongated slot. 


between the magnets pull up against one side of the magnets Опсе this is done, the 
DC motor has now got much more torque and will operate far cooler than ever before. 
It does slow the RPM down somewhat running on its own, but has no effect with the 
operation of the RV, as a natural balance takes place with RPM and voltage where 
both the RV and DC motor automatically stay in tune. 


It may be wise too put a conventional scientific explanation why the 2 motors run 
together in harmony, and why the current usage now drops down further in this 
operation, as 1 have a complete different understanding of energy that seems 100 
confuse people further. LOL. 


Now close looping with the DC output too an inverter is a big NO NO. But there is a 
YES. First of all I will explain as best as I can why. Electrons have a form of memory 
where they do not like to be sent back to the original source. To close loop with the 
DC motor in this instance back into the inverter will blow the inverter out. 
immediately. There are a number of ways too get around this, where we can either use 
an isolation transformer on the RV, or send the energy back into a different source, so 
there is no reference. 


Another thing I can assure you of from my experience is that you can also get 
runaway in this closed loop sequence. This is where the returning energy lifts the 
battery voltage by 2 or З volts which in гит lifts the output of the inverter by many 
more volts which in turn now lifts the returning energy by many more volts until 
where the battery is unable too hold a steady voltage being over charged. 

‘This is where something will blow. 


Anyway the solution is how I managed to get 3rd party reports showing that the 
BECS circuit was a minimum of cop1.6 too a maximum of сор1.9. 

This is where we use 2 batteries where they alternate, so one is running the load while 
the generated output is charging the other battery. After a short period of time we then 
Switch in the charged battery to work, and switch in the other battery too now be 
charged. 


So with a simple relay circuit, the DC motor can be charging a second battery for 
some time, then this battery can latter be switched in too now run the inverter. 

Ok, so how do we regulate the charging of a battery where the voltage could be 
anything far higher than 14volts. This is as per the circuit 1 have attached where in 
series too the charging battery we connect a light bulb of what ever wattage we wish 
too use for charging. A standard voltage regulator wastes the excess voltage as heat, 
so the next best thing is too dump the excess voltage in the form of heat which also is 
producing light. 


When switching between batteries in this manor, it is essential too have a capacitor of 
a large value connected too the input power of the inverter. This is because there is a 
momentary delay as the relays switch,,, and the inverter requires a steady voltage. 


‘Anyways, I hope this explains a few things so people can understand any safety issues 
and prevent damaging equipment like an inverter. I have also added the relay circuit 
and am hoping there is no mistakes, 
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Phils RV DC with AC set up 


Another DC humping AC schematic 


The 3 Phase finally unlocked by Phillip wood 


‘To simplify the 3phase operation, ! [Phil] will work with one small part of the rotor 
and break the phase relationships into square pulsed segments so you can see how 
simple it really is. 


‘The rotor consists of 2 dissimilar metals being Ferris and non-Ferris. 

When a magnetic field is activated over or near Copper or Aluminium it repels this 
metal pushing it away. Especially with Aluminium as it has a high stored mass of 
energy that was used too manufacture the product. This means that lets stay with 
Aluminium; it is already saturated with energy and can not accept anymore charge. 
Also this is why these metals are used as conductors as the electrons travel around the 
metal and are not absorbed. 


With alternating dissimilar metals surrounding the rotor diameter, and when a 
magnetic field is activated we have 2 forces that exist. First we have a push against 
the Aluminium or copper strip and a pull towards the iron strip. 


‘The iron has a permeability enough too hold for the next polarity phase where the 
next magnetic field activated, not only forces against the Aluminium but pulls harder 
too the opposite polarity of the Iron magnetic field, until it becomes the same polarity 
as the magnetic field being activated. This is why a particular amount of slip is 
important too allowing enough time too cause saturation in the Iron of the coil 
polarity. 


‘The next simplicity is the use of dissimilar metals known as the Peltier Effect and the 
Seebeck Effect, whereby at the junction of them touching we have a temperature of 
hot on one side and cold on the other side. ‘This is generated from the magnetic field 
working against the Aluminium (wrongly known as Eddy currents) but where if there 
is a temperature differential this generates a current. With this high current in place 
being generated, it amplifies the magnetic field within the Iron. 


Overall itis obvious why the 3phase motor becomes more efficient when 
approximately 2/3 loaded, as the effects within the rotor are increased due too a 
longer time interaction from the working magnetic field windings. 

This is a simple diagram of how the Iron becomes charged with the coil polarity and 
enhances the next phase operation, 
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With all this stated I realized the motors can be powered with DC pulsing and hence 
tested a few circuits too prove the operation can be performed on a simple scale, of 
driving all 3 phases just of one voltage polarity. 


The next thing that became obvious is that just like my Baldors motor it becomes 
89.196 efficient when 75% loaded. Taking into consideration the power factor and the 
overall true wattage usage being paid for, it can be seen that a generator coupled too 
the motor that has an efficiency near the same as the motor used, will develop an 
efficiency exceeding COPI. 


‘This means it is a motor generator doing real work generating real power as is, being 
off the shelf with no modification regarding resonance circuits. 


However if the concept is too be used with a standard off the shelf inverter, the 
reflected power from the motor can cause much damage too these devices. But 
utilizing an inverter with step up transformers and H bridge drive circuits, all reflected 
power will naturally be directed too the battery source.End. 


Anomaly readings from the RV based on Hectors teachings 


Ой -RV coupled to a PMI disk PM, DC motor 
From Norman Wotan (Моп, 25 Feb 2002 — on Keelynet-rotaverter) 


Quote: I built Hectors phase Roto Verter with the following results: Motor is 3HP, 3 
Phase, GOHZ, 1725 RPM, wired for operation on 480V. Motor free running, tuned to 
minimum current draw from 120V line input required 20mfd 370V oil filled cap 
resulting with a current draw of .66 amps @ 120V AC input, Motor loaded with belt 
drive step-up 6:1 ratio to drive a PMI disk PM, DC motor acting as a generator. 


PMI Kollmorgen U12M4/SAFAT ServoDisc DC Motor 
Part Number: 00-01246-013. 
Serial Number: 3K11227 or 3K11228 


Manufacturers Lead Time: 10 to 12 weeks 
Retail Price: $1,708.00 
Features 
38.3 to 402.5 oz-in. continuous torque 
Motor lengths less than 2” 
4,37" to 7.37" OD Round Frame 
U-Series ServoDisc™ DC motors employ the unique Kollmorgen/PMI flat disc 
armature. The ironless, low inertia armature delivers high acceleration and zero 
cogging in an exceptionally compact package. 
Extremely good speed control with zero cogging and low RFI 
Long Brush Life 
Flat ServoDisc™ motors are ideal for many applications: 
Save space and weight in applications requiring a low profile motor 
Large torsional stiffness for precision control of speed and acceleration 
Specifications: 
Peak Torque: 1316 oz-in, 929 N-cm 
Rated Speed: 3000 
Rated Continuous Torque @ 25° Celsius: 128 oz-in, 91 М-ст 
Rated Continuous Torque @ 40° Celsius: 114 oz-in, 81 N-cm 
Rated Power Output: 284. 
‘Maximum Recommended Speed: 6000 
Continuous Stall Torque: 122 oz-in, 86 N-cm 
 Cogging Torque: 0 oz-in 
Rated Terminal Voltage: 43.4 Volts 
Rated Continuous Current: 8.8 Amps 
Peak Current: 85 Amps 
Continuous Stall Current: 8.1 Amps 
‘Terminal Resistance +10%: 0.750 Ohms 
Armature Resistance +10%: 0.610 Ohms, 
Back ЕМЕ Constant +10%: 11.55 V/KRPM 
Torque Constant +10%: 15.63 oz-in Amp, 11.04 N-cm Amp 
Viscous Damping Constant: 1.8 oz-in/KRPM, 1.3 N-cm/KRPM 
‘Armature Inductance: <100 
‘Temperature Coefficient of KE: -0.02%/° Celsius Rise 
‘Number of Cummutator Bars: 141 
Moment of Inertia: 0.0190 oz-in-sec?, 1.34 kg-m* 
Static Friction Torque: 5.5 oz-in, 3.9 N-cm 
Weight: 10 Ibs. 
Diameter: 5.50" in, 139.7 mm 
Length: 2.10" in, 53.3 mm. 
Peak Acceleration: 69.2 kRad/s? 
Mechanical Time Constant: 6.68 ms 
Electrical Time Constant: <0.16 ms 
Continuous Power Rate: 6.1 kW/sec 
‘Thermal Resistance at Rated Speed: 1.27° Celsius/Watt 
Thermal Resistance at Stall: 1.90° Celsius/Watt 
Forced Air Thermal Resistance — with 2.0 Ibs/min Forced Air: 0.23° Celsius/Watt 
Туре 9FA4T Low Cost Analog Tachometer Characteristics: </B> 
Output Voltage: 2.50 V/KRPM 


Ripple Voltage Max (P-P) (1): 5.0% @ 1000 RPM, 5.0% @ 500 RPM, 5.0% @ 
100 RPM 
Linearity of Output Voltage (Rated at 3600 RPM): .06% 
Bi-directional Tol (diff. in output V/KRPM): 3.0% 
Output Impedance (Resistive): 1.18 Ohms 
Temperature Coefficient Output Voltage: -.19%/° Celsius Rise 

Load Resistance (Recommended Min.): 1180 Ohms 
‘Tachometer Inertia: .0024 
Number of Cummutator Bars: 
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(generator unloaded) required 30 mfd, 370V oil filled cap with a resulting current 
draw of .50 amps @ 120VAC input. Now I loaded the DC generator with 160-watt 
incandescent lamp load. Since I have two independent systems here, one being driven 
with 120УАС line input and the other system a belt driven DC generator being loaded 
with pure resistive load. Here are the numbers: Motor was retuned for minimum 
current draw which required 45 mfd, 370V oil filled cap with a resulting current draw 
of .15 amps @ 120VAC input. The independent generator put out .75 amps @ 74 
VDC into a resistive load. The only thing that needs to be looked at on the input side 
of the equation is the power factor of the AC input. 


1 need to look at the current/ voltage phase relationship. I'm satisfied with the figures 
that I calculate which shows roughly 18 watts AC input with a DC output of 55.5 
‘watts. What I find most interesting is the fact that the more load you put on the 3- 
phase motor the lower the input current draw and the motor gets colder. 


‘The belt driven DC generator gets quite hot after about 30 minutes of running time. 
Go figure it out. I believe there is a lot to be learned about revolving magnetic fields 
in 3 phase motors and tuning the output via capacitors. This experiment is so easy to 
do everyone should seriously look at this phenomenon. My next step is to document 
PF on input and improve the DC side of the circuit to provide more loading. 


Be careful with loading of the prime mover. Make your belt coupling variable as to 
loading for you cannot load prime mover below its design slip speed. After loading to 
design slip speed you must adjust capacitance to new lowest current draw. Run 
capacitance will change after loading. -End quote. 


If trying let your belt system slip and ride in the slip speed of the motor. "Adjusting 
the slip with slack" and adjusting the pulleys with the slack as to fine its Sweet spot". 


‘Theory examination by Hector 
In the RV the frequency applied directly determines the speed, frequency synchronous 


speed minus % slip = load speed. The speed also is critical to find the OU potential in 
a GENERATOR, speed & load = (critical) adjust. 


OU in generators is manifested at a given speed with a specific LOAD where it is 
maximal in gain and performance and whereby it requires its lowest mechanical input 
to give its highest electrical one. 


Go back to tuning and get the best speed, best load for best performance. Also use 
different pulleys to get best speed for that particular generator, IMPORTANT don't. 
get fixed on one parameter One is RV the other is the generator. 


Asynchronous PM generator will put power into the system as power factor correction 
from the over unity magnetic amplification, Extract: lower intensity attractor field is 
charged by the approaching higher intensity magnetic field one. 


Lab test: a lab test indicates rotor lowers temperature at this state, indicating thermal 
energy transfer from electron spin to field induction one. (True magnetic. 
amplification transformation) justified by book rules and thermodynamic law. 


Synchronous speed is the absolute upper limit of motor speed. If the rotor turns 
exactly as fast as the rotating magnetic field, then no lines of force are cut by the rotor 
conductors, and torque is zero. 


ZERO (ZERO point energy) (Note here that when on 0 torque we have 0 power on a 
theoretical 0 current) being self induction, and NEGATIVE in relation to the rotary 
field. The VOLTAGE vector becomes a NEGATIVE resistance to the line power and 
contributes power to such source (seen as POWER factor correction on LOW 
impedance but as OU in matched hi impedance circuits.) 


When running, the rotor always rotates slower than the magnetic field. The rotor 
speed is just slow enough to cause the proper amount of rotor current to flow, so that 
the resulting torque is sufficient to overcome windage and friction losses, and drive 
the load. The speed difference between the rotor and magnetic field, called slip, is 
normally referred to as a percentage of synchronous speed: s = 100 (ns - na)/ns, where 
5 = slip, ns = synchronous speed, and па = actual speed. 


Dan's tests 


Basic tests with loading one phase of the alternator with caps. I've 2x 5.5HP motors 
3000rpm (50Hz) connected 1:1. 


This is a picture of the setup: 


Here is а scope shot of the voltage and current in the PM (unloaded) 
‘The ‘clean’ sine is the voltage. The ‘dirty’ sine is the current. 


1 did some basic tests with loading one phase of the alternator with caps. I've 2х 
5.5HP motors 3000rpm (50Hz) connected 1:1. 


The PM is wired in Y, with 120V input voltage (through variac as grid in 230V in 
EU). 


The Alt is also wired in Y, so I have as possible connections L1, L2 and L3. 
On the Alt, the caps are connected to L1 & L2. 


= Voltmeter is connected over L1 & 12 
- Current clamp meter in line to L1 


- scope Chi: voltage on L1 
- scope Ch2: current probe in line to L1 


1 did measurements with several cap values: 
1) 290V 2.5A 725VA 30 uF 

2) 380V 3.8A 1444VA 35 uF 

3) 435V 5.5A 2393VA 45 uF 

4) 444V 6.3A 2797УА 50 uF 


For the Ist and 4th, I made a small video of the scope measurements. 
The current sine wave is more or less static. For the voltage sine, notice a changing 
phase shift from 70? to 160° (leading to the current), as well as an amplitude 
fluctuation, This is at about 0.6 Hz. 


4th: Here also the current sine wave is more or less static. For the voltage sine, again а 
changing phase shift from 80° to 120° (less than video 1), as well as an amplitude 
fluctuation although less pronounced than the first test. This is about 3.6 Hz. Because 
of the higher load, the generated frequency has gone down to approx 46 Hz (likely 4% 
slip in PM and 4% slip in alternator....). 


Doug Konzen's prony Break testing 


For the third time 1 tested the 7.5hp Baldor motor with the series adding wiring which 
gives 5.9 ohms resistance to each phase. This time 1 tore the motor all the way down 
first, photographed the internal wiring and labels, and also oiled the bearings just a bit 
with some "Kroil" brand hi-tech lubricant. 


‘The phases are wired in Y fashion - and the motor is run in Hector's roto vertor-mode 
with a 7UF run cap across lines 2 and 3. At 1650rpm no-load idle, the motor draws 
3Aac @ 120Vac with the 7UF cap. 


Any amount of force from the prony brake that exceeds approx 80 ounces on the scale. 
with the corresponding amps input of approx 2.3Aac will bring the motor to a stop. 


In this testing, and the previous too, it has been found that this particular RV'd 3ph 
7.5hp Baldor AC motor only likes just a couple narrow "notches" of speed and torque 
being squeezed from the shaft by the foot-long Teflon-collar prony brake. 


And as before in the two earlier test-runs done this week, it was possible to keep а 
consistent force of 54 ounces (3.375LBFT) on the scale, which corresponds to a 
simultaneous reading of 1 Aac @ 120Vac input to the motor showing on the meters, 


And also a force of 43 ounces (2.687LBFT) and the simultaneous В Aac @ 120Vac 
input to motor on the meters was another narrow notch-of-power from the shaft to 
extract. 


So again, itis almost a full HP (746watts) of shaft-power from under 120 watts 
electrical input, and still haven't tried out more UF values to the run-cap in order to 
fine-tune it to the load. 


RESULTS: 
1/20/2007 


120V Ac grid-power input 
7.5HP Baldor motor 
81 power-factor rated showing on label (stock rating) 
88% efficiency rating on label (stock rating) 
‘TUF run-cap used in both tests 


Test #1: 
ВАас X 120Vac = 96watts input 
2.687 LBFT X 1550rpm / 5250 = .793HP X 746 


91 watts output 


Test #2: 
1Aac X 120Vac = 120watts input 
3,375 LBFT X 1500rpm /5250 = .96НР X 746 = 716watts output 


Recommended RV motor parameters 


Whatever your motor voltage is, you need to apply 1/4 of that to the prime mover. So 
if you have a 230/400V АС 50Hz 3000rpm motor, this means technically it's a motor 
to connect in delta to 230V grid and in Y to 400V grid. 


In fact each coil in the motor is rated for 230V, so if you connect the motor in Y, 2 of 
the coils are in series, so can handle 460V. That is the real technical voltage of the 
motor in Y. Of that you take 1/4, so feed about 115V to that motor (through variac or 
transformer).So with 50Hz SHP motors commercial motors, this means about 4KW. 


Here is an example with standard efficiency (85%): MM3613-56 
to be found at Link 
(the motors 1 use, have standard eff.) 


Here is an example with high efficiency (89%): EMM3663-55. 
to be found at Link 
1 guess these are more expensive, but run better off of inverters 


In both cases I took а 3000rpm motor (in practice 2900 rpm). You could also take a 4- 
pole motor (so 1450rpm) for your alternator. If you connect this in 1:1 to your prime 
mover, it will run at 2900rpm, and as such generating the double voltage and 
frequency. Below is an extraction for the 4 and 5.5KW 50 hertz versions, which is the 
best range. Type numbers in bold at the Link site to bring up more specifications. 


AKW 2900 RPM EMM3663-55 
АКУУ 1450 RPM ЕММ3665-58 
AKW 960 RPM ЕММ3768-55 

5.5KW 2900 RPM EMM3769-55 

55KW 1450 RPM EMM3770-55 


For 50 hertz it is suggested that you take the АКМ version (=5.5 HP) 
This should give you up to .8 - 1.13 HP in RV mode. Web address is Link 


summarise: 


EMM3663-55 4KW-50Hz - rated 415V in Delta 
= so each winding is rated 415V 

- if you run this as PM in delta, you need to feed it with about 100-115У 
- if you run this as PM in Y, you need to feed it with about 205-230У 
-as Alternator: wire in delta 


Comparing the following 2 motors: 


A) ЕММ3663- 


* It is delta-Y 6-lead, 4KW (5.5HP), 230/414V, 50Hz, 89% eff. 
* is a very common motor around the 50Н world (in EU, AU, etc...) 
(I remember that the '55 suffix means it's an Aussi motor. 
* as PM-RV, wire in Y (=414У) (BUT in RV-mode each phase sees 2 coils in 
series, and as each coil is rated 230V, the RV-mode ‘sees’ 460V), 
and feed with 1/4 of that which is about 110-115У 50Hz * as Alt, wire in delta 


B) M3613T-50 
* Ба dual coil motor 12-lead, SHP, 220/380/440V, 50Hz, 85% eff. 
* is not a common motor in the 50Hz world (EU, AU) 

* can be wired in many ways 


(Link): 1- dual-Delta (means coils in parallel and in delta); so is wired for 220V, and 
feed with 55V NOT recommended for RV - too low V, too high current, too big caps 
needed 2- dual-Wye (means coils in parallel and in Wye); so is wired for 380V (in 
RV-mode is seen as 440V as coils are in series because of Wye) 


Feed with 110V 50Hz - so good for use where grid is 110V or with +-110V inverter. 
3- single-Delta (means coils in series and in Delta); so is wired for 440V feed with 
110V (see above) - between these 2 configs (2 & 3), best is dual-Wye 4- single-Wye 
(means coils in series and in Wye); so is wired for 760V (this mode in 
Unsupported by Baldor, but again they don't know RV mode) 


RV-mode sees this as 880V; so feed with 220-230V 50Hz - so good for use where 
grid is around 230V or with +-230V inverter 


In summary: 


- Motor A is common to be found as surplus, and is an excellent choice for 

RV DEMO, where you can say to use a standard Wye/Delta motor (so does not have 
to be Baldor at all). This is the reason why I recommended this; 

Drawback is that this motor is less flexible in wiring options, and can only 

be fed with around 110V in RV-mode. So you need such a grid V, or inverter 

or transformer. 


-Motor B is very UNCOMMON in the 50Hz world, so is difficult to find 
(cost?). Technically it is a better RV motor, as you can wire so to connect 
straight to a +-230/240V grid. If you want reliable input power measure, 
then you need to connect anyway to an inverter and measure the power from 
the battery. 


H's recommendation for motor B is also very right, but thinks about it being 
‘uncommon’ if advertising the concept to the general public. 


RV 60 Hertz range. Best motor performance tested so far is 230/460 VAC 7.5НР 
3450- or 1725 RPM 3PH motors 184 ТСН frame (with removable external fan 
Specifications: baldors motor EM3770T 


Catalogue Number: EM3770T. 
Specification Number: 07H002X790 
Horsepower: 7 1/2 
Voltage: 230/460 
Hertz: 60 
Phase: 3 
Full Load Amps: 19/9.5 
Usable at 208 Volts: N/A 
RPM: 1770 
Frame Size: 213T 
Service Factor: 1.15 
Rating: 40C AMB-CONT 
Locked Rotor Code: J 
NEMA Design Code: A 
Insulation Class: F 
Full Load Efficiency: 91.7 
Power Factor: 81 
Enclosure: ТЕЕС 


Baldor Type: 0735M 
DE Bearing: 6307 
ODE Bearing: 6206 
Electrical Specification Number: 07WGX790 
Mechanical Specification Number: 07H002 
Base: RG 
Mounting: F1 


Bottom line is you need DOUBLE COIL motors - this means, that the motor should 
have 9 or 12 wire terminals and two identical motors. That's why Hector has stated 
that it should be 230/460 V model - when the dual coils are connected in series, then it 
is 460У (good for RV prime mover), when in parallel, then it is a 230V motor with 
twice the amps capacity (excellent for RV alternator operation). 


Such double coil motors might be a bit hard to find in Europe or in Australia. It is 
advisable to stick to the modelled guide and to order those US 230/460 motors. 


The above is the motor that Hector recommended (it's a 1770RPM motor which is a 
bit more peaceful to operate - less vibration, especially when the coupling between 
motors is not very good) 


Current recommendations from EVGRAY on RV motors to use: NA: - DUAL 
winding motors 230/460УАС 60Hz; 3 to 7.5HP - prime mover 3600rpm, wired for 
highest voltage (460V "Ү) and apply single-phase 110V 


= Alternator 3600rpm or lower, wired for lowest voltage (230V) EU: - WYE/Delta 
motors 230/400V AC 50Hz; 5 to 10 НР 


- Prime mover 3000rpm, wired for highest voltage (¥) — and apply single-phase 
100-120УАС (through variac or transformer) - alternator 3000rpm or lower, wired 
for lowest voltage (in DELTA) 


In any case the lowest HP is SHP for 50Н2, as you need to have the same efficiency. 
(with 60Hz, you can go down to 3HP).So а 4KW SOnhertz motor will do. 


Recently an engineer re wired the RV and describes: I did it with stock parallel 
quadfialr motor winds in a 7.5hp Baldor AC motor. Rv'd it plus putting all the winds 
in series instead of parallel makes for 6 ohms compared to stock ohms of .4 ohms 
which means super low amps draw. I got this motor to go OU in prony-brake HP tests 
(120watts making 1hp from the shaft alone)...this happens when the winds are "series 
adding, 


Wire up the motor to its highest-voltage circuit possible (it should be made for a 460V 
input) and this gives you high impedance so you will draw as little current as possible, 
then hook up to your grid like in drawing and see it go. In one of my RVs, I actually 
went inside the motor and found the motor winds were 4 wires in parallel, instead of. 
one thick wire - so I resoldered the wires to be all in SERIES and really brought the 
impedance up, from Sohms "stock" (parallel) to a big 6 ohms with the wires in 
SERIES...this is the motor that produces 1hp on 120watts. (7.5hp Baldor) Light bulbs 
can be stuck onto your input as easy way to bring volts down if you want - also you 


might want to get a 120V GOhz invertor form a autopaths store and run it on battery 
feeding the invertor which is really easy then you can chuck the battery and run it on 
single solar panel to impress your friends. Try and get rid of your cooling fan in the 
motor, this sucks up watts and is not needed since these RVs run cool and cold. Also 
run it before you clean bearings, and after you spray them out with carburettor cleaner 
super-clean - then note difference clean bearings makes in watts-draw....this makes a 
huge difference when you run with clean bearings. Just use small amount of hi-tech 
lube in bearings after they are clean. 


For Additional Technical explanations of the RV alternator and more please consult. 
Dans E-book RE-OU available at the EVGRAY yahoo energy group or the 
RVreplication yahoo group in the files section. 


SYNTHETIC TELEPATHY 


AND 
THE EARLY MIND WARS 


Richard Alan Miller, с2001 


[Presented at she Consciousness Technologies Conference, July 19-2 
Sisters, OR 


2001, on Saturday, July 20th, 2001, in 


Introduction: 


1 first became aware of Allan Frey's work at Willow Grove in 1972, just after completing "The 
Holographic Concept of Reality" 1 was working with Dr. Carl Scheicher (MRU) at the time. 
and was asked about the significance of this work. Realizing its possible use in mind control, my 
first reaction was to go on "red alert.” 


Full significance was not yet understood at this time. Basically, Frey had discovered another 
sensory motor input in the higher blue-band frequencies of 0.3-3.0 СН. - at very low amplitudes 
of power. It was "as if” we had another type of "vision," but did not know how to "see" what 
was being received. It constituted the next generation of subliminal communications, 


My work at the time was involved with an AI database for paranormal references (Project 
Parafile). A second paper was also presented at the Omniversal Symposium, California State 
College at Sonoma, (September 29, 1973). This was titled "Embryonic Holography,” and was an 
application of the "Holographic Concept of Reality" model. It dealt with biogenesis and 
neurological regeneration, and included speculation on the origins of cancer, faith healing, 
psychic surgery and more technical aspects of mind-body energetics. 


‘One week after the delivery of that paper, four men came into my place of business, two in suits 
and two in full Army dress. The two suits held me under close arrest, while the two Army 
personnel went through my files, pulling anything related to "Embryonic Holography." The 
paper was rewritten from old notes and memory, but it was not the same. 


What got this paper classified "top secret” for almost 20 years was that it was critical for the use 
of Allan Frey's study, and its possible application to mind control. I never was able to draw what 
was so important in that initial paper until I began researching this paper, more than 24 years 
later. I will discuss those aspects further into this document. 


In 1961, Allen Frey, a freelance biophysicist and engineering psychologist, reported that humans 
could hear microwaves. Most United States scientists dismissed this discovery as the result of 
outside noise. 


James C. Linn offered a more technical description of the experiment. 


"Frey found that human subjects exposed to 1310 MHz and 2982 MHz 
microwaves at average power densities of 0.4 to 2 mW/em2 perceived auditory 
sensations described as buzzing or knocking sounds. The sensation occurred 
instantaneously at average incident power densities well below that necessary for 
known biological damage and appeared to originate from within or near the back 
of the head.” 


Pulsed Microwave Technology 


Pulsed microwave voice-to-skull (or other-sound-to-skull) transmission was discovered during 
World War II by radar technicians who found they could hear the buzz of the train of puls 
being transmitted by radar equipment they were working on. This phenomenon has been studied 
extensively by Dr. Allan Frey, (Willow Grove, 1965) whose work has been published in a 
number of reference books. 


What Dr. Frey found was that single pulses of microwave could be heard by some people as 
рор" or "clicks", while a train of uniform pulses could be heard as a buzz, without benefit of 
any type of receiver. 


Dr. Frey also found that a wide range of frequencies, as low as 125 MHz (well below 
microwave) worked for some combination of pulse power and pulse width. Detailed unclassified 
studies mapped out those frequencies and pulse characteristics which are optimum for generation 
of "microwave hearing". 


Very significantly, when discussing electronic mind control, is the fact that the peak pulse power 
required is modest - something like 0.3 watts per square centimeter of skull surface, and that this 
power level is only applied or needed for a very small percentage of each pulse's cycle time. 0.3- 
‘watts/sq cm is about what you get under a 250-watt heat lamp at a distance of one meter. It is 
not a lot of power. 


When you take into account that the pulse train is off (no signal) for most of each cycle, the 
average power is so low as to be nearly undetectable. This is the concept of "spike" waves used 
in radar and other military forms of communication. 


Frequencies that act as voice-to-skull carriers are not single frequencies, as, for example TV or 
cell phone channels. Each sensitive frequency is actually a range or "band" of frequencies. А 
technology used to reduce both interference and detection is called "spread spectrum”. Spread 
spectrum signals usually have the carrier frequency "hop" around within a specified band. 


Unless a receiver "knows" this hop schedule in advance, like other forms of encryption there is 
Virtually no chance of receiving or detecting a coherent readable signal. Spectrum analyze 
used for detection, are receivers with a screen. А spread spectrum signal received on a spectrum 
analyzer appears as just more "static" or noise. 


‘The actual method of the first successful unclassified voice to skull expe 
Dr. Joseph C. Sharp and Mark Grove, then at the Walter Reed Army Inst 
Frey-type audible pulse was transmitted every time the voice waveform passed down through the 
zero axes, a technique easily duplicated by ham radio operators who build their own equipment. 


‘The sensation is reported as a buzzing, clicking, or hi 
just behind the head. Тһе phenomenon occurs with carrier densities 
square centimeter with carrier frequencies from 0.3-3.0 GHz. By proper choice of pulse 
characteristics, intelligent speech may be created. 


Dr. James Lin of Wayne State University has written a book entitled: Microwave Auditory 
Effects and Applications. It explores the possible mechanisms for the phenomenon, and 
discusses possibilities for the deaf, as persons with certain types of hearing loss can still hear 
pulsed microwaves (as tones or clicks and buzzes, if words aren't modulated on). Lin mentions 
the Sharp and Grove experiment and comments: "The capability of communicating directly with 
humans by pulsed microwaves is obviously not limited to the field of therapeutic medicine.” 


"Synthetic Telepathy” 


In 1975, researcher A. W. Guy stated that "one of the most widely observed and accepted 
biologic effects of low average power electromagnetic energy is the auditory sensation evoked in 
‘man when exposed to pulsed microwaves." 


He concluded that at frequencies where the auditory effect can be easily detected, microwaves 
penetrate deep into the tissues of the head, causing rapid thermal expansion (at the m 
level only) that produces strains in the brain tissue. 


An acoustic stress wave is then conducted through the skull to the cochlea, and from there, it 
proceeds in the same manner as in conventional hearing. It is obvious that receiver-less radio 
has not been adequately publicized or explained because of national security concerns. 


Today, the ability to remotely transmit microwave voices inside a target's head is known inside 
the Pentagon as "Synthetic Telepathy.” According to Dr. Robert Becker, "Synthetic Telepathy 
has applications in covert operations designed to drive a target crazy with voices or deliver 
undetected instructions to a programmed assassin.” 


This technology may have contributed to the deaths of 25 defense scientists variously employed 
by Marconi Underwater and Defense Systems, Easems and GEC. Most of the scientists worked 
on highly sensitive electronic warfare programs for NATO, including the Strategic Defense 
Initiative. It is claimed that directed energy weapons might have been used to literally drive 
these men to suicide and 29 accidents. 


Biological Amplification 
Using Microwave Band Frequencies 


The next major development in ELF weaponry was the concept of a biological amplification of 
these signals at the cell level to perpetuate and set up resonance for more sophisticated 
information transfer. This was the beginning of using more than one technology in a stack to do 
something "more." While this was implied, it was never developed in "The Holographic 
Concept of Reality.” 


Electromagnetic fields or relatively weak power levels can affect intercellular communication. 
amplification is apparently why radio signals of very low average power (mw) can produce 
audio effects, and is difficult to detect. [Electromagnetic Interaction with Biological Systems, 
ed. Dr. James C. Lin, Univ. of Illinois, 1989, Plenum Press, NY] 


Imposed weak low frequency fields (and radio frequency fields) that are many orders of 
magnitude weaker in the pericellular fluid (fluid between adjacent cells) than the membrane 
potential gradient (voltage across the membrane) can modulate the action of hormones, antibody 
neurotransmitters and cancer-promoting molecules at their cell surface receptor sites. 


These ELF sen: appear to involve nonequilibrium and highly cooperative processes that 
mediate a major amplification of initial weak triggers associated with the binding of these 
molecules (specific cell surface receptor sites). Membrane amplification is inherent in this trans- 
membrane signaling sequence. 


Initial stimuli associated with weak perpendicular EM fields and with binding of stimulating. 
‘molecules at their membrane receptor sites elicit a highly cooperative modification of Ca++ 
binding to glycoproteins along the membrane. 


А longitudinal spread is consistent with the direction of extracellular current flow associated 
with physiological activity and imposed EM fields. This cooperative modification of surface 
Ca++ binding is an amplifying stage. By imposing RF fields, there is a far greater increase in 
Ca++ efflux than is accounted for in the events of receptor-ligand binding. from imposing RF 
fields. 


Enzymes are protein molecules that function as catalysts, initiating and enhancing chemical 
reactions that would not otherwise occur at tissue temperatures. This ability resides in the 
pattern of electrical charges on the molecular surface. 


Activation of these enzymes and the reactions in which they participate involve energies millions 
of times greater than in the cell surface, triggering events initiated by the EM fields, emph: 
the membrane amplification inherent in this trans-membrane signaling sequence. 


Frey and Messenger confirmed that a microwave pulse with a slow rise time was ineffectual in 
producing an auditory response. Only if the rise time is short, resulting in effect in a square wave 
with respect to the leading edge of the envelope of radiated radio-frequency energy. does the 
auditory response occur. This is why we don't "hear" ordinary radio and TV signals. 


‘The significance of "Embryonic Holography" now becomes more understandable. For example, 
the specific frequency bands (0.3-3.0 Hz) are so flat as to appear almost 2-dimensional to most 
biological processes on a semi-quantum mechanical level. This means that these frequencies can 
be seen as "scalar" in their possible interaction with specific brain processes. 


What these frequencies really are, however, are actual holograms of specific thoughts. They 
have a third component of detail (much like the patented P300 wave). This means that a hybrid 
form of brain fingerprinting is now possible. And, once these "images" are stored (usually in a 

sophisticated super-cooled computer), similar responses can be fed back to the person, 
inducing virtually any state desired (via entrainment protocols). 


Silent Sound Technology - "S-quad" 

Silent (converted-to-voice FM) hypnosis can be transmitted using a voice frequency modulator 
to generate the "voice." It is a steady tone, near the high end of hearing range (15.000 Hz), plus 
а hypnotist's voice, varying from 300 - 4.000 Hz. These two signals are frequency modulated. 
The output now appears as a steady tone, like tinnitus, but with hypnosis embedded. The FM- 
voice controls the timing of the transmitter's pulse. 


Each vertical line is one short pulse of microwave signal at a frequency to which the human 
brain is sensitive. Timing of each microwave pulse is controlled by each down-slope crossing of 
the voice wave (Sharp's method, 1974). Then the brain converts the train of microwave puls 
back to inaudible voice. There is no conscious defense possible against this form of hypnosis. 


Ordinary radio and TV signals use а smooth waveform called a ‘sine’ wave. This wave signal 
cannot normally penetrate the voltage gradient across the nerve cell walls. Radar signals consist 
of very short and powerful pulses of sine wave type signals, and can penetrate the steep voltage 
gradient across these nerve cell walls (Allan H. Frey, Cornell University, 1962). 


Differences in osmosis of ions (dissolved salt components) cause a small voltage difference 
across cell walls. When a small voltage appears across a very tiny distance, the change in 
voltage is called very ‘steep.’ It is this steep gradient that keeps normal radio signals from 
throwing us into convulsions. 


The mind-altering mechanism is based on a subliminal carrier technology: the Silent Sound 
Spread Spectrum (SSSS), sometimes called "S-quad" or "Squad". It was developed by Dr Oliver 
Lowery of Norcross, Georgia, and is described in US Patent $5,159,703, "Silent Subliminal 
Presentation System’, dated October 27, 1992. The abstract for the patent reads: 


"A silent communications system in which nonaural carriers, in the very low or 
very high audio-frequency range or in the adjacent ultrasonic frequency spectrum 
are amplitude- or frequency-modulated with the desired intelligence and 
propagated acoustically or vibrationally, for inducement into the brain, typically 
through the use of loudspeakers, earphones, or piezoelectric transducers. The 


modulated carriers may be transmitted directly in real time or may be 
conveniently recorded and stored on mechanical, magnetic, or optical media for 
delayed or repeated transmission to the listener." 


According to literature by Silent Sounds, Inc., it is now possible, using supercomputers, to 
analyze human emotional EEG patterns and replicate them, then store these "emotion signature 
clusters" on another computer and, at will, "silently induce and change the emotional state in a 
human being" 


Edward Tilton, Pres 
December 13, 1996: 


lent of Silent Sounds, Inc. says this about S-quad in a letter dated 


“All schematics, however, have been classified by the US Government and we are 
not allowed to reveal the exact details... .. we make tapes and CDs for the 
German Government, even the former Soviet Union countries! All with the 
permission of the US State Department, of course... The system was used 
throughout Operation Desert Storm (Iraq) quite successfully." 


"Induced Alpha to Theta Biofeedback Cluster Movement” is an output from "the world's most 
versatile and most sensitive electroencephalograph (EEG) machine". This device has a gain 
capability of 200,000, as compared to most other EEG machines (with gain capability of 50,000) 
It is software-driven by the "fastest of computers" using a noise nulling technology similar to 
that used by nuclear submarines for detecting small objects underwater at extreme range. 


The purpose of all this high technology is to plot and display a moving cluster of periodi 
brainwave signals. The illustration shows an EEG display from a single individual, taken of left 
and right hemispheres simultaneously. This technology is very similar to that used to generate 
P300 waves. 


Cloning the Emotions 


By using these computer-enhanced EEGs, scientists can identify and isolate the brain's low- 
amplitude "emotion signature clusters.” synthesize them and store them on another computer. In 
other words, by studying the subtle characteristic brainwave patterns that occur when a subject 
experiences a particular emotion, scientists have been able to identify the concomitant brainwave 
pattern and can now duplicate it. 


"These clusters are then placed on the Silent Sound[TM] carrier frequencies and 
will silently trigger the occurrence of the same basic emotion in another human 
being!" 


Regarding system delivery and applications, there is a lot more involved here than a simple 
subliminal sound system. There are numerous patented technologies that can be piggybacked 
individually or collectively onto a carrier frequency to elicit all kinds of effects. 


‘There appear to be two methods of delivery with the system. One is direct microwave induction 
into the brain of the subject, limited to short-range operations. The other, as described above, 
utilizes ordinary radio and television carrier frequencies. 


Far from necessarily being used as a weapon against a person, the system does have limitless 
positive applications. However, the fact that the sounds are subliminal makes them virtually 
undetectable and possibly dangerous to the general public. 


In more conventional use, the Silent Sounds Subliminal System might utilize voice commands, 
e.g., as an adjunct to security systems. Beneath the musical broadcast that you hear in stores and 
shopping malls may be a hidden message that exhorts against shoplifting. And while voice 
commands alone are powerful, when the subliminal presentation system carries cloned emotional 
signatures, the result is overwhelming. 


Free-market uses for this technology are the common self-help tapes, positive affirmation, 
relaxation and meditation tapes, as well as methods to increase learning capabilities. But there 
strong evidence that this technology is being developed toward global mind control 


The secrecy involved in the development of the electromagnetic mind-altering technology 
reflects the tremendous power that is inherent in it. To put it bluntly, whoever controls this 
technology can control the minds of men - all men. 


‘There is evidence that the U.S. Government has plans to extend the range of this technology to 
envelop all peoples, all countries. This can be accomplished, and is being accomplished, by 
utilizing the nearly completed HAARP project for overseas areas and the GWEN network now in 
place in the U.S. The U.S. Government denies all this. 


Dr Michael Persinger is a Professor of Psychology and Neuroscience at Laurentian University, 
Ontario, Canada. His work and findings indicate that strong electromagnetic fields can and will 
affect a person's brain. 


"Temporal lobe stimulation can evoke the feeling of a presence, disorientation, 
and perceptual irregularities. It can activate images stored in the subject's 
‘memory, including nightmares and monsters that are normally suppressed.” 


Mind Rea 


g Devices 


Alan Yu, a former lieutenant colonel in the Taiwan National Defense Department, says that the 
United States has not only developed an operational mind control machine, but has also 
distributed models for use by allied countries. Yu states that such machines pose a great threat to 
human rights and the American way of life. He calls the device the "Mind Reading Machine" 
(Mind Machine). 


Yu writes that there are two sources of information detailing the existence of the Mind Reading 
Machine. The first evidence: In the 1970s, The South China Morning Post reported that the 


University of Maryland had invented a Thought Reading Machine. The original purpose of this 
invention was to help authorities investigate severe car accidents. It was to be used on people 
who were severely injured to get their accounts of how the accidents occurred. 


In the spring of 1984, Yu was a lieutenant colonel serving in the National Defense Department of 
Taiwan. At that time, Yu read a classified document from the department that he serviced under. 
‘The document said the Military Police Department of Taiwan had purchased several of the Mind 
Reading Machines from the United States (In Taiwan, it was called Psychological Language 
Machine). 


‘The document was a request to the United States for parts to repair several malfunctioning 
machines. The machine allegedly uses microwaves to deliver spoken messages directly to the 
human brain, as well as using radio waves to hypnotize people or change their thoughts. Yu 
reports that before he left, this machine had become the most effective weapon for the security 
departments of Taiwan, 


In 1993, Defense News announced that the Russian government was discussing with American 
counterparts the transfer of technical information and equipment known as "Acoustic Psycho- 
correction." Тһе Russians claimed that this device involves the transmission of speci 
commands via static or white noise bands into the human subconscious without upsetting other 
intellectual functions. 


Demonstrations of this equipment have shown encouraging results after exposure of less than 
one minute and have produced the ability to alter behavior on unwilling subjects. A US 
Department of Defense medical engineer claimed in 1989 that the U.S. and Israel had regularly 
used microwaves to condition and control the minds of Pales 


Unclassified ELF-Type Weapons 


Remote physical manipulation: Not covered in this document. At time of writing, that 
technology appears to be classified. 


Transmission methods for neuro-effective signals: This includes pulsed microwave 
@.е., like radar signals) and ultrasound and voice-FM (transmitted through the air). Also known 
as "Synthetic Telepathy.” 


While transmission of speech, dating from the early 1970s, was the first use of pulsed 
microwave, neuro-effective signals can now cause many other nerve groups to become remotely 
actuated. That specific technology is classified. 


Pavlovian hypnotic triggers: A [Pavlovian] hypnotic trigger is a phrase or any sensory 
cue that the subject is programmed to involuntarily act in a certain way. MKULTRA survivors 
can still be triggered from programming done decades ago. 


One of the main goals of the institutional/drug/child abus s of the CIA MKULTRA 
atrocities (1950's through 19705) was to implant triggers using a "twilight state" (half-conscious) 
medication and tape-recorded hypnosis. The ultimate goal was to have the acting out of 
Pavlovian triggers erased from the victim's memory. 


These triggers are now planted using either of the above two transmission methods, but wi 
words moved up just above (or near the top of) the audible frequency range. The re: 
hypnotic triggers are planted without the subject being aware. This technology wa: 
Gulf War as "Silent Sound." 


Through-wall surveillance methods: This includes top end of microwave (near 
infrared), and the so-called "millimeter wave" scanning. This method uses the very top end of 
the microwave radio signal spectrum just below infrared. To view small objects or people 
clearly, the highest frequency that will penetrate non-conductive or poorly-conductive walls is 
used. 


Millimeter wave scanning radar can be used in two modes: The first is passive (no radiated 
signal) and uses background radiation already in the area to be scanned. It is totally 
undetectable. The active system uses a (low power millimeter wave) “flashlight” attached to the 
scanner. 


Thought reading: Thought reading can be classed as a form of “through wall 
surveillance" technology. In the unclassified and commercial realms, it is called thru-skull 
microwave reading, and magnetic skull-proximity reading. 


Brain entrainment: This involves moods and sleep states, the reverse of biofeedback. 
The low frequency electrical brain rhythms are characteristics of various moods and states of 
sleep. Not only can they now be read out using biofeedback equipment or EEG machines, but 
also radio, sound, contact electrodes, or flashing lights. These moods and sleep states can be 
generated or at least encouraged using brain entrainment devices 


Brain entrainment signals cannot carry voice, which is a much higher frequency range. Brain 
entrainment can, however, be used to "set up" a target to make him/her more susceptible to 
hypnosis. 


Implantation: (no longer required) 


Specific ELF Weapons 


Ultrasound and Voice-FM: Main advantage in mind control work is that it can carry 
verbal hypnosis, more potent than simple biorhythm entrainment. An example is Chicago's 
Airport Terminal connection tunnels and their "Keep Walking." 


Steady tone, near the high end of hearing range (15.000 Hz). Hypnotist's voice, varying from 
300 to 4,000 Hz, fed into a frequency modulator, where the voice controls the frequency. Output 


is now a steady tone, sounding like tinnitus, but with hypnosis embedded. While the brain can 
hear and understand, the ear only hears a "tone" or a "rush." 


s a "one! 


Acoustic Heterodyne 
American Technologies Corp. 
13114 Evening Creek Drive. S. 
San Diego, СА 92128 


Through-Wall Radar: Millimeter wave through clothing, through-luggage is currently 
in use at airports. Millimeter wave scanners can be purchased from: 


Millivision Corp. 
Northampton, MA 


Thought Readings: Thought reading is an enhanced version of computer speech 
recognition, with EEG waves being substituted for sound waves. The easiest "though" reading 
is actually remote picking up of the electro-magnetic activity of the speech-control muscles. 


When we say words to ourselves, silently, of, read a book, we can actually feel the slight 
sensations of those words in our vocal muscles - all that is absent is the passage of air. 
Coordinated speech signals are relatively strong and relatively consistent. 


We are "fed" hypnotic signals to force consistent "neutral" content (but of different character 
than prior to becoming test subjects) in dreams. These forced, neutral content ("bland" content) 
dreams occur every single night and may represent the experimenters’ efforts to have our 
experiences portray themselves in such dreams, in effect, mining our experiences. 


confirms the ability of current unclassified technology to actually see what a living animal 
Sees, electronically. It is therefore extremely likely that these forced dreams can be displayed 
оп the experimenters’ screens in an adjacent apartment or adjacent house, (which are made 
obvious to the involuntary experimentee), 


Impl: 
brain. Or, can be interrogated via external radio signals to read brain acti 
Since implants for beneficial purposes are actively being promoted by NIH, 
will not disappear any time soon. 


ts: Implants can either receive instructions via radio signals, passing them to the 
ty at a distance. 
t is obvious they 


Thermal Gun, Seizure Gun, and Magnetophosphene Gun: Evokes a visual response 
and is thought to be centered in the retina (as seen in the movies Goldeneye, Broken Arrow, 
Escape From LA, and Eraser). The popular video "Waco: The Big Lie Continues" shows video 
footage of three EM weapons being used during the confrontation. 


Silent Subliminals 
ALTERED STATES LTD 
P.O.Box 68-344, Newton, 


Auckland, New Zealand, 
Ph: +64-9-815-5095 or +64-9-815-5059 
Fax: +64-9-815-5067 


From their brochure: 


“Only your mind can hear. Your ears hear nothing but your mind hears and 
accepts the powerful suggestions 


You can safely play these tapes anywhere - in a car, while watching TV or 
listening to your favorite music, while working or even as silent sleep 
programming. 


Warning: Everyone within listening range of the tape will be 
programmed by the suggestions. To assure yourself that strong suggestions are 
recorded on the tape, take it to any Radio Shack store, play it on their stereo and 
read the output with a Radio Shack Sound Level Meter (Item 33-2050) 


How To Use The Tapes: Increase the volume until it is just below any 
tape noise. If your stereo deck has treble and bass controls, you can boost the 
subliminal output by increasing the treble and decreasing the bass. The player 
then emits a strong but inaudible frequency - modulated 60 - 90 decibel signal 
that is received and demodulated by the human ear. 


Technical Information The Suggestions are delivered on a carrier 
frequency of 14,800 cps, via a low-distortion sine wave signal. This frequency is 
slightly above the audible hearing range but the frequency-modulated (FM) 
signal is still strongly impinging upon the diaphragm of the ear. The listener can 
expect his subconscious mind to accept the suggestions with repeated listening. 


How To Use The Tapes: Increase the volume until it is just below any 
tape noise. If your stereo deck has treble and bass controls, you can boost the 
subliminal ouiput by increasing the treble and decreasing the bass. The player 
then emits a STRONG BUT INAUDIBLE frequency-modulated 60 to 90 decibel 
signal that is received and demodulated by the human ear 


The Silent Subliminals is a new brain/mind technology developed by ап 
aerospace engineer. This new technique has been licensed to Valley of the Sun 
Audio/Video for this incredible new tape series. Patent pending. Note: Because 
the frequency is beyond normal recording range, the tape cannot be duplicated: 


Examples of Suggestions: 
+ "Every day you become thinner and thinner" 
+ "You now lose weight and full fill your goals" 


+ "You attain your weight goals and the body you desire" 
+ "You have the power and ability to attain the perfect weight 
and body you desire" 
= "You have the self-discipline to lose all the weight you 
want" 
+ "You live a healthy lifestyle and eat a proper diet" 
You now quit smoking because it serves you" 
You lose all desire to smoke" 
+ "You accept that you now quit smoking" 
+ "You are a non-smoker" 
= "Quit smoking. Quit smoking. Quit smoking" 
+ "You have the willpower to do anything you want to do" 
= "You have great self- discipline and you use it to quit 
smoking" 
+ "Cigarettes disgust you" 
+ "You are very sure of yourself” 
+ "You accept that you have great inner courage" 
+ "You are self-reliant and self-confident” 
You are full of independence and determination" 
+ "You have great inner courage" 
+ "Every day in every way, you become more and more self-confident” 
= "You feel good about yourself” 
You project a very positive self-image" 
You are relaxed and at ease" 
+ "You detach from worldly pressures and experience an inner calm" 
+ "Negativity flows through you without affecting you" 
+ "You accept other people as they are" 
+ "You peacefully accept the things you cannot change, and 
change the things you can” 
+ "You are at peace with yourself, the world and everyone in it" 
= "Your mind is like calm water 
+ "You direct your time and energy to manifest your desires" 
+ "You have the self-discipline to accomplish your personal 
and professional goals" 
+ "Every day, you increase your self-discipline" 
You do what you need to do and stop doing what doesn't work" 
You freely choose to do what you need to do” 
You are assertive and feel good about yourself 
= "You now focus your energy upon attaining success" 
+ "You know exactly what you want and you go for it" 
+ "You can accomplish whatever you set out to do" 
"Be ultra-successful. Be ultra-successful and become wealthy" 
+ "Every day in every way, you become more successful" 
+ "Your creative thinking opens the door to monetaryabundance" 
+ "You easily achieve and maintain a penile erection" 
+ "Your body performs perfectly during sex without thinking about it” 


"А hard, firm erection is your natural response to sexual stimulation 
= "You can make love for a long before you ejaculate" 

"Every day you feel better about your sexual prowess and. 

your ability to achieve and maintain a hard, firm erection" 


"Acoustic Spotlight (Can Target One person in Crowd)" 
Posted by F. Joseph Pompeii, MIT Media Lab. 


ALL AUDIBLE SOUND COMES 
FROM POINT OF IMPACT 
WHICH MAY 5E A БУШ, 
THING - PERSON, BRD. ETC 


ONE SIGNAL IS PURE 2000 KHZ SOUND 


NO AUDIBLE SOUND 
EMANATES НОМ HERE 


P" d 
Tug uma ан vet EJ 
OTHER SIGNAL 15 NOMINAL 200 Vr 
АННЫ کي‎ BUT 18 FREQUENCY MODULATED BY 
NOICE OR OMER АЙЫБ RANGE 
ye INPUT 


= CAN ALSO CARRY ита SONIC HYPNOSIS, 
RESULTING IN UNDETECTABLE HYPNOTIC EFFECTS 


ACOUSTIC HETERODYNE 
AMERICAN TECHNOLOGIES CORP. 
13114 Evening Creek Dr. $. 

San Diego, CA 92128 


Usage: The Audio Spotlight can be used in two major ways: As directed 
audio, sound is directed at a specific listener or area, to provide a private or area 
specific listening space. As projected audio, sound is projected against a distant 
object, creating an audio image. This audio image is literally a projected 
loudspeaker - sound appears to come directly from the projection, just like light. 


The Audio Spotlight consists of a thin, circular transducer array and a specially 
designed signal processor and amplifier. The transducer is about half an inch 
thick, nonmagnetic, and lightweight. The signal processor and amplifier are 


ye às a tradi 


integrated into a unit about the same 
similar power requirements. 


nal audio amplifier, and have 


Technology: Because it is impossible to generate extremely narrow 
beams of audible sound without extremely large loudspeaker arrays, we instead. 
generate the sound indirectly, using the nonlinearity of the air to convert a narrow 
beam of ultrasound into a highly directive, audible beam of sound. 


The device transmits a marrow beam of ultrasound (blue), which, due to the 
inherent nonlinearity of the air itself, distorts (changes shape) very slightly as it 
travels. This distortion creates, along with new ultrasonic frequencies, audible 
artifacts (green) that can be mathematically predicted, and therefore controlled. 


By constructing the proper ultrasonic beam, this nonlinearity can be used to 
create, within the beam itself, an audible sound beam containing any sound 
desired. This is presently done in real-time using low cost у, а specially 
designed amplifier, and transducers developed at MIT specifically for this project. 


Hyperdirectivity: The directivity, or narrowness, of an acoustic wave 
generated by a circular transducer is proportional to the ratio of the diameter of 
the transducer to the wavelength of the sound. So a transducer much larger than. 
the wavelength of the sound creates a very narrow beam, 


Audible sound contains wavelengths reaching lengths of several feet, so а 
reasonably sized loudspeaker will always produce a very wide, non-directional 
source at lower frequencies. The Audio Spotlight, in contrast, outputs short, 
millimeter sized ultrasonic waves, which form a very narrow beam even in a 
small transducer, which in turn generates audible sound. 


The nature of the nonlinear transformation also essentially eliminates side lobes in 
the resulting beam, and maintains relatively uniform directivity across the entire. 
audible frequency range. 


The figure above (from American Technologies Corp.) compares the directivity 
of the Audio Spotlight (yellow) to that of an ordinary loudspeaker (purple) at 400 
Hz. Note that the directivity of the Audio Spotlight is only three degrees, 
ty of the loudspeaker. 


compared to the essentially omni directional directi: 


light bulb, but the Audio Spotlight is like a laser. 


History: The use of nonlinear interaction of high frequency sound to 
generate directive low frequency sound sources has been a well-researched 
subject in the field of underwater acoustics since the early 1960s. Often 


misattributed to so-called "Tartini Tones," the effect. 
as a parametric array, a term introduced by Westervelt. 


is more accurately described 


In the past several decades, many underwater sonar researchers have used the 
effect to generate directive low frequency sonar beams, detect underwater sound 
(parametric receiving array), and extend the bandwidth of underwater transducers. 


The first published demonstration of an airborne parametric array was in 1975 by 
Bennett and Blackstock. Rather than using inaudible ultrasound, they instead used. 
very intense, high frequency audible sound to produce simple difference tones. 
While their goal was not a practical audio reproduction device, they nonetheless 
effectively demonstrated that the parametric array would work in air in addi 
underwater. 


Life Assessment Detector System (LADS) The Life Assessment Detector System. 
(LADS), a microwave Doppler movement measuring device, can detect human body surface 
motion, including heartbeat and respiration, at ranges up to 135 feet (41.15 meters). 


The primary function of the LADS is to provide a reliable method by which medical and 
emergency personnel can locate personnel buried in building collapses or injured on the military 
battlefield. LADS can detect such signs of life as movement, heartbeat, or respiration. 


Originally designed to detect heartbeat and respiration of military personnel wearing chemical- 
biological warfare protective overgarments, the LADS has been restructured, greatly increasing. 
its operational range and providing a means for eliminating "nuisance alarms" which could 
‘mimic human life signs, such as fans, wind drafts, or swaying trees. 


s is accomplished through neural network technology, which "trains" the system to recognize 
human motion and heartbeat/respiraüon functions. If these functions are not detected, the 
reasonable assumption is that there are no survivors. Operating under such an assumption, the 
rescue team can now proceed without fear of further loss of life, i.e., rescue and medical 
personnel and equipment can be deployed more effectively and efficiently. 


The LADS consists of a sensor module, a neural network module, and a control/monitor module. 
The sensor module is an x-band (10 GHz) microwave transceiver with a nominal output power 
of 15 milliwatts, operating in the continuous wave (CW) mode. The neural network module 
device can store many complex patterns such as visual waveforms and speech templates, and can 
easily compare input patterns to previously "trained" or stored patterns. 


‘The control/monitor module provides the LADS' instrument controls, such as on-off switches. 
circuit breakers, and battery condition, as well as motion, heartbeat waveform, pulse strength, 
and pulse rate displays. 


LADS provides life assessment capabilities for people who are: 


‘Trapped in building rubble; 


Battlefield casualties in a chemical/biological warfare environment; 
Victims of airline, train, or automobile crashes; 

‘Trapped in an avalanche or mudslide; 

‘Trapped on a mountain ledge: 

‘Trapped under a collapsed tent structure: or 

Hostages being held in a nonmetallic room. 


For more information about the LADS, send E-mail 


info@vsecorp.com 


Radar Flashlight: The National Institute of Justice (NU), through the Joint (Justic 
Defense) Program Steering Group (JPSG), is sponsoring Georgia Tech Research Institute 
(СТЕП in developing inexpensive, handheld, low-power radar that will enable law officers to 
detect individuals through interior building walls. It works by sensing the motion of an 
individual's chest when they breathe. 


GTRI is currently designing and refining the first prototype unit. A laboratory test area has been 
constructed consisting of a section of home siding and drywall, a wooden front door, and a 
section of brick and mortar. 


It also demonstrated the ability to detect an individual through the laboratory's cinder block 
walls. GTRI is working to combine the two parts of this device into a single unit. NIJ plans on 
demonstrating the Radar Flashlight with law enforcement agencies through its National Law 
Enforcement and Corrections Technology Center (NLECTC) (Southeast Regional Center) before 
the end of 1999. 


Dr. Pete Nacei Project Manager 
(703) 351-8821 


Millivision Radar Millimeter-Wave Camera picks up both metallic and plastic 
concealed handguns. Between microwave and infrared lies the millimeter wave band. This little- 
heralded portion of the electromagnetic spectrum turns out to be perfect for "remote frisking." 
Millitech Corp. has designed a camera to accomplish just that. 


‘The idea calls for measuring the time delay and intensity of millimeter wave energy that radiates 
naturally. At millimeter wavelengths, people are good emitters, while metals are very poor. 
Dielectric objects, such as plastics, ceramics and powdered drugs, are somewhere in between, 
Clothing and building materials, such as wallboard, are virtually transparent, 


Ground (or Home/Apt. Wall) Penetrating Radar: Patriot Scientific Corporation has 
developed radar technologies with a wide range of possible applications, 


A pulse generator is used to drive the transmit antenna. The pulse is a positive spike going up to 
100V then falling back to ground in one and a half nanoseconds corresponding to a pulse 
transmit frequency of 750 MHz. 


‘The return signal is read by the receive antenna. At this point some simple analog processing is 
done and the signal is digitized at a resolution of 6 GHz, and sent to a PC. The PC correlates the 
data into a conventional waveform, does some processing, and then transmits the data over an 
Ethernet cable to a Pentium workstation (not shown) 


‘The Pentium workstation is used to apply different digital filters, combine waveforms, and 
display the results. This system can be used to demonstrate detection of small targets buried in 
sand, people behind walls, and other targets. 


Patriot has used its antenna system to demonstrate detection of objects as small as a coke buried 
їп sand, through а wall. Even small targets disturb the wavefront of the pulse, producing 
reflections and modifying the field in measurable ways. 


‘The key to Patriot’s Radar system is its ability to transmit and receive pulses barely longer then 
single cycles at the transmit frequency. The first waveform shown here is a pulse generated by an 
earlier Patriot Design, based on "off the shelf" antenna technology. The waveform on the bottom 
was produced and received by Patriot's current Design. 


The current Patriot antenna system produces a pulse at the desired frequency with little leading. 
ог trailing noise. The Patriot antenna system provides many advantages over pulse-based 
systems. 


Patriot originally developed the impulse radar system to allow time domain processing in 
Because the impulse is extremely short (3 nanoseconds), the time to 
return can be used to gauge the distance traveled by the pulse. 


Furthermore, the transmitter and receiver antennas are very directional, eliminating much of the 
‘multipath components of the return signal. The short pulses combined with the directional 
transmit and receive to provide us with a number of important advantages: 


Very low average power during transmission 
Low interference from other transmitters 
‘Transmission invisible to conventional receivers 
High bandwidth digital data transmission possible 
Difficult detection by other impulse receivers 


Interference with other sources and receivers 'ctional antennas, 


n shown is highly directional 


further reduced by using 


When penetrating the ground, we wish to eliminate as much of the multipath signal as possible. 
‘The directional antennas reduce the multipath signals detected to those that are relatively inline 
with the wave path, and eliminate much of the multipath signal that returns at odd angles 


Impulse radar uses low power inherently because the transmissions occur in pulses separated by 
periods of no transmission. The power of the pulses is offset by the dead time between the 
pulses. The average output of the current system is about 300 microwatts. The low average 
power of an impulse system effectively hides the transmissions from conventional receivers. 


Interference can be further reduced in an impulse system by using random interval spacing. As 
long as the transmit and receive antennas are in sync, the period between pulses can be varied to 
prevent aliening with other continuous- or pulse-transmission systems that might be operating in 
the same locale. 


Furthermore, if an impulse system is being used to transmit data, varying the intervals between 
pulses prevents other impulse systems from locking onto the signal. Patriot Scientifics’ current 
GPR system does not use random interval spacing. 


Patriot Scientific Corporation 
Commercial Thought Reading Devices: The Cyberlink Mind Mouse is a revolutionary 


hands-free computer controller which allows you to move and click a mouse cursor, play video 
games, create music, and control external devices, all without using your hands, 


А headband with three sensors detects electrical signals on the forehead resulting from subtle 
facial muscle, eye, and brain activity. This headband connects to an interface box that amplifies 
and digitizes the forehead signals and sends them to your computer. 


The Cyberlink software decodes the forehead signals into ten Brain Fingers for continuous 
cursor control. It also decodes eye motion and facial gestures into mouse button clicks, 
keystrokes, and cursor resolution control. With a little practice, most or all of these commands 
can be mastered to operate virtually all computer functions, 


By learning to change the energy levels of your Brain Fingers, you will be able to do just about 
anything on a computer, except turn it on! The Cyberlink Mind Mouse supports hands-free 
mouse, keyboard and joystick cursor control, switch closure, video game control, and music and 
art synthesis, 


‘The Cyberlink Mind Mouse features a Windows 95 Mouse Driver for hands-free control of third 
party software like games, business software, Internet browsers, and a range of assistive 
technologies, such as the X-10 Home Controller and special needs word-processing and 
communication software, including WiVik2, Words Plus, and Clicker Plus. 


The Cyberlink Mind Mouse is priced at $1495.00 (0.5.5) plus shipping. Free upgrades are 
included for one year. 


Hearing For the Deaf: It was during these [Frey] studies that a profoundly important 
discovery was made: Deaf subjects often had the ability to hear radio frequency sound. The 
clinical criterion was that, if a given person could hear audio above 5 kHz [higher range of a 
piano] by bone or air conduction, then radio frequency sound could be heard as well. 


‘This and related work has resulted in the manufacture of radio frequency type hearing aids for 
the deaf, one of which is made by Listening, Inc., of Arlington, Mass., and is known as the 
Neurophone Model GPF-1. It operates at 100 kHz (about five times the normal maximum 
hearing frequency) and employs crystal control 


‘These observations tie in with the fact that some individuals can detect radio program 
fillings in their teeth. This phenomenon was technically verified by interposing shiel 
respective people who exhibited this effect and the modulated radio frequency sources. 


through 
between 


When the lower half of the head was covered, including the maxillary dental area, the radi 
frequency sound was perceived. The sound ceased on covering the гор half of the head. While 
the mechanism responsible for this phenomenon is only imperfectly understood, it can be 
assumed to be the result of DIRECT cortical stimulation. 


In other words, even when the sound seems to be coming from the teeth, it is actually being 
directly received and interpreted in the brain, not the teeth. 


Some Important Historical Developments: 
Brain-Wave Detection: Some 40-odd years ago, university professor F. Cazzamalli 


started publishing papers on the subject of brain-wave detection [using radio signals] and implied 
that he had detected radiations from the mind. 


He placed his subjects in a shielded room (or Faraday cage), emanated VHF radio waves through 
their heads, and claimed to have recorded "beat frequencies” obtained with an untuned receiver 
consisting of a galena crystal or diode tube, a fixed capacitor, an antenna, and a sensitive light 
beam galvanometer. A "galvanometer” is a voltmeter; light beam types show up in physics labs 
and are one of the most sensitive types of voltmeter. 


The trouble is that Cazzamalli never mentioned transmitter power in his somewhat 
unprofessional papers. His oscillograms meant to show variations of the "beat" when his 
subjects were emotionally aroused or engaged in creative tasks when they were in the Faraday 
cage. "Beat" as used by Cazzamalli refers to EEG-frequency, i.e., ELF, traces. 


Later he told an astounded world that his subjects would hallucinate when under the influence of 
his "oscillatori telegrafica," its frequency being around 300 MHz at the time. Aviation radios are 
in this range. 


Tom Jaski, а noted science writer and engineer duplicated some of Cazzamallis work with a 
modern low-power oscillator that was swept from 300 MHz to 600 MHz. Cell phones start at 
over 900 MHz. 


His subjects could not see the dial. They were told to sound off as soon as they felt something. 
unusual. Ata certain frequency range - varying between 380 MHz and 500 MHz - the subjects 
repeatedly indicated points with exact accuracy in as many as 14 out of 15 trials. At these 
"individual" frequencies, the same subjects announced having experienced pulsing sensations in 
the brain, ringing in the ears, and an odd desire to bite the experimenters. 


The oscillator's output power was only a few milliwatts, while the oscillator itself was located 
several feet away from the subjects. Any experimenters out there want to try this? Milliwatts 
are quite safe for short-term experiments. Kids’ walkie-talkies are 50 to 100 milliwatts, for 
example 


LIDA Machine: 1960 Soviet device that bombards brains with low-frequency radio 
waves. Now with Dr. Ross Adey, Chief of Research, Veterans Hospital, Loma Linda, CA. 


square wave modulation of a radio frequency field. It was developed by L. 
| for "the treatment of neuropsychic and somatic 

ich as neuros hypertension, stammering, bronchial asthma, 
and asthenic and reactive di (US. Patent # 3.773,049) 


The radio frequency field has a nominal carrier frequency of 40 MHz and a maximum output of 
approximately 40 watts. The E-field is applied to the patient on the side of neck through two 
disc electrodes approximately 10 cm in diameter. ‘The electrodes are located at a distance of 2 to 
4 cm from the skin. 


‘The radio signal appears to be the primary cause of the sleep/trance effect. Optimal repetition 
frequencies are said to lie in the range from 40 to 80 pulses per minute. 


Voice to Skull, 1974: The demonstration of sonic transduction of microwave energy by 
‘materials lacking in water LESSENS the likelihood that a thermo hydraulic principle is operating 
in human perception of the energy. Nonetheless, some form of thermo acoustic transduction 
probably underlies perception. If so, it is clear that simple heating is NOT a sufficient basis for 
the Frey effect; the requirement for pulsing of radiations appears to implicate a thermodynam 
principle. 


Frey and Messenger (1973) and Guy, Chou, Lin, and Christensen (1975) confirmed that a 
‘microwave pulse with a slow rise time is ineffective in producing an auditory response; only if 
the rise time is SHORT, resulting in effect in a square wave with respect to the leading edge of 
the envelope of radiated radio-frequency energy, does the auditory response occur. 


Thus the rate of change (the first derivative) of the waveform of the pulse is a CRITICAL factor 
in perception. Given a thermodynamic interpretation, it would follow that information can be 
encoded in the energy and "communicated" to the "listener" 


Communication has in fact been demonstrated. A. Guy, a skilled telegrapher, arranged for his 
father, a retired railroad telegrapher, to operate a key, each closure and opening of which resulted 
in a pulse of microwave energy. By directing the radiations at his own head, complex messages 
via the Continental Morse Code were readily received by Guy. 


Sharp and Grove found that appropriate modulation of microwave energy can result in 
and "receiverless" communication of SPEECH. They recorded by voice on tape each of the 
single-syllable words for digits between 1 and 10. The electrical sine-wave analogs of each word 
were then processed so that each time a sine wave crossed ZERO REFERENCE IN THE 
NEGATIVE DIRECTION, a brief pulse of microwave energy was triggered. 


This is, in effect, is a form of what is called pulse-RATE modulation. By radiating themselves 
with these "voice modulated” microwaves, Sharp and Grove were READILY able to hear, 
identify, and distinguish among the 9 words. Persons with artificial larynxes not unlike thos 
emitted the sounds heard. 


Communication of more complex words and of sentences was not attempted because the 
averaged densities of energy required to transmit longer messages would approach the current 10 
milliwatts per square centimeter limit of safe exposure. 


The capability of communicating directly with a human being by "receiverless radio" has 
obvious potentialities both within and without the clinic. But the hotly debated and unresolved 
question of how much microwave radiation to which a human being can safely be exposed will 
probably forestall applications within the near future. 


EC-130E Commando Solo: Primary function is "Psychological operations broadcasts.” 
Air Force Mis tement: Commando Solo conducts psychological operations and civil 
s in the standard AM, ЕМ, НЕ, TV and military communications 


It was called EC-121, known at the time as the Coronet Solo, and was used in Operation Urgent 
Fury. Volant Solo was during Operation Just Cause. 


‘The Commando Solo aircraft and earlier generations of this des 
following missio 


n have participated in the 


Operation Urgent Fury (Grenada, October-November 1983, January-June 1985) 
Operation Just Cause (Panama, late December 1989) 

Operation Desert Shield (Kuwait, Iraq, from August 1990) 

Operation Desert Storm (Saudi Arabia, Turkey, Iraq, 1991) 

Operation Uphold Democracy (Haiti, 1994-1995) 

Operation Joint Guard (Part of a U.N. operation in Bosnia-Herzegovina, 1995) 
Operation Desert Thunder (part of a U.N. operation in Iraq) 

Operation Desert Fox (Iraq, 2 to 3 days in December 1998) 


HAARP: 


HAARP (High Frequency Active Auroral Research Project), by virtue of its far-reaching impact 
оп the environment to be a global concern and calls for its legal, ecological and ethical 
implications to be examined by an international independent body before any further research 
and testing, regrets the repeated refusal of the United States Administration send anyone 
person to give evidence to the public hearing or any subsequent meeting to be held by its 
competent committee into the environmental and public risks connected with the HAARP 
programmed currently being funded in Alaska. 


One of HAARP’s potential us 
acknowledges two communicatio 


is à communications sy 
related applications: 


tem. The military officially 


(1) to replace the existing Extremely Low Frequency (ELF) submarine communications 
system now operating in Michigan and Wisconsin; 


(2) to provide a way to wipe out communications over an extremely large area, while 
keeping the military's own communications system working, 


As we have seen, the mind-control subliminal messages are carried on radio-frequency 
broadcasts. The HAARP facility could be used to broadcast global mind-control messages, or 
such messages could simply be inserted into existing systems. 


Dr. Igor Smirnov, of the Institute of Psycho- scow, says in regard to this 
technology: "It is easily conceivable that some Russian ‘Satan’, or let's say Iranian [or any other 
"Satan'], as long as he owns the appropriate means and finances, can inject himself [intrude] into 
every conceivable computer network, into every conceivable radio or television broadcast, with 
relative technological ease, even without disconnecting cables. 


Recent Media on HAARP 


HAARP TRANSMITTER NOW RUNNING AT FULL POWER! 
Can be Easily Heard Around the World on Short-wave Radio. 

Has Space War Begun? 

-BINews by Marshall Smith 


is of this morning, Saturday Feb 17, 2001, HAARP began doing testing with 
greatly increased FULL power. The transmitter can now be heard all day long 
on 3.39 MHz. Very early this morning about 3 AM, HAARP could be heard at its 
"old" normal signal strength. About 4 AM the signal changed in both its pulse 
timing and inter-pulse spacing. At 4:30 AM the signal strength suddenly 
increased tremendously. 


"Unlike previous mornings, there was no regular F-layer daytime fade out when 
the sun rose here in California about 6:45 АМ. 1 continued to monitor during the 
daylight. 1 have never heard ће HAARP signal during the daytime before. The 


sun now rises in Gakona Alaska about 10 AM PST. The received signal again 
increased from about S5 to S9 at 10:05 AM. With sunlight at both the transmitter 
and receiver there is no F-layer skip to bend the powerful signal around the 
planet. This means this is an extremely powerful direct ground wave signal. And 
I'm only receiving the leakage off the side lobes of the antenna array. 


"The full HAARP design power is supposed to be about 350 Megawatts. But that 
is only the published spec, not necessarily what is done in practice (as in those 
CB'rs running illegal IKWatt linear amplifiers). There is a planned Air Force 
"Star Wars" test with two vehicles, one from California and the other in the south 
Pacific, similar to last summer's failed test. The tentative published launch is set 
Jor late March or April. 1 will monitor HAARP to confirm it is running full power 
during the launch, as it was last summer. 

“Last summer's "failure" is exactly what a HAARP device is supposed to do; 
destroy the electronic controls of a vehicle so the second stage cannot separate 
from the booster. А very cheap, simple way to knock down missiles launched 
‘from anywhere on the planet. It also can destroy military satellites in low orbit 
‘Maybe that's why the Russians and Chinese have been complaining in the last 
several weeks about Bush's intention to "build" the star wars system. Maybe 
they've been losing some of their "secret hardware.” But of course, they won't say 
that in public 


"Its now 11 AM PST, on Saturday the 17th, and the signal is blasting in with the 
powerful pre-pulse tone around $+20 and the main signal about $9. The signal 
varies 3 to 6 db over a series of several pulses. Since this is not due to F-layer 
skip fading, 1 must assume they are slewing the beam of the antenna in various 
directions, and thus changing the amount of the side lobes in this direction. This 
must be a test of a simulated space warfare game with multiple targets. Rapid 
slewing of the antenna in just a matter of a minute or two is not useful for 
submarine communication, nor for their stated purpose of doing “ionospheric 
research." 


"То show the HAARP signal is abnormally large, at this time, the 80-meter band 
is silent and WWV at 5 MHz cannot be heard, as would be expected during the 
daytime, WWV at 10 MHz is barely heard but does not even register on the 5 
meter. Tuning back to 3.39 MHz, the S meter jumps off the top of the scale. Even 
the extremely powerful Russian “woodpecker” transmitters during the cold war 
never did that, and they were aimed along the ground not out into space. 1 have 
по way to estimate how many Gigawatts that represents. 


"It may be only coincidence but just several days ago, Russia announced it would 
be conducting a massive space war game, including the launch of numerous 
missiles, from both ground sites and submarines. Of course this is only a 
coincidence. You Think. For more information about HAARP, how the transmitter 
works and to hear what the transmitter sounds like, go back to the Brother 


Jonathan Gazette front page article about the HAARP facility and how it is used 
in space warfare. 


"I should point out in 1983 a number of Air Force ER-135 electronic warfare 
planes were shot down in the Sea of Japan. They were apparently making a 
covert entry into soviet airspace to test the latest Russian technology. What the 
Air Force did not know then was the Soviets had developed a stealth fighter so the 
135's never saw the Russians coming and all 5 of the US e-warfare planes were 
shot down. To cover this "covert" event, the US shot down a 747, a plane similar 
to the 135's (or modified Boeing 707's whose parts are very similar to a 747) so if 
plane parts are found in the Sea of Japan they are claimed to be the 747. The 747 
‘may, in fact, have played a part in the covert event. This is the supposed 
"Russian" shoot down of Korean Airlines Flight 007, on Sept 1, 1983. I remember 
the event well, since it is my son's b-day 


"The proof of a covert event with stealth Russian fighters shooting down 5 Air 
Force ER- 1355 is documented in RW. Johnson's book, SHOOTDOWN, 
published in 1986. The most convincing evidence is the strange fact that 27 US 
active duty electronic warfare officers somehow end up on the passenger list 
‘among the dead on the civilian KAL Flight 007 going to Korea. 1 only point this 
‘out to show how high tech secret warfare between Russia and the US may result 
in deaths and the destruction of hardware, and yet is never reported to the public. 


"The US did not announce and demonstrate deployment of its own stealth fighters 
until the Gulf War in '90-91, seven years later. In 1991, three events occurred, 
(1) the US demonstrates stealth fighter-bombers which can travel anywhere in the 
world without detection, (2) the announcement of the construction of HAARP 
which would neutralize all soviet missiles coming over the pole, and (3) the 
collapse of the Soviet Union. To see these as unrelated events is to miss the point 
of history 


"At the present time, both the Russian's and Chinese have demonstrated their 
ability and inclination to engage in warfare, especially space warfare. It would 
thus seem clear the "coincidence" of the massive Russian war games and the 
sudden increase in the output of HAARP in a warfare mode, would indicate that 
on this Presidents Day Weekend 2001, warfare is actually occurring, not just 
games. Just as in 1985, when planes were destroyed and US airmen died, the 
story was completely covered up, but it nonetheless had great implications on the 
relations between the governments of the world. 


"There are, of course, no airmen on the Russian missiles, nor the Chinese and 
Russian satellites in orbit. This is the new hi-tech robotic remote control warfare 
of outer space. But, the "war games" are real, nonetheless. The massive increase 
in the output of HAARP, under the control of the Air Force's Space Vehicles 
Command which operates HAARP and has the mission of engaging in space 
warfare, would indicate of a lot of expensive space hardware is now biting the 


dust. The Russians will claim their exercise was a "success." The Chinese who 
have just lost their "eyes in orbit" will say nothing. And the US will claim, as 
usual, "What, who me? HAARP hasn't been in operation since October '99." But 
you can listen for yourself on any short-wave receiver by tuning to 3.390 Mi 
Good Listening.” 


Some Concluding Remarks 


The discovery of "Synthetic Telepathy," as an EM way to communicate information directly 
‘onto the brain has changed everything. And, with related discoveries on membrane responses to 
specific frequency bands, and their amplification, has led to some very serious questions. Where 
are these technologies really leading man? 


Certainly not toward a better way of living.... We see little application in their uses in medicine. 
In fact, most aspects have remained classified, and are still being used (historically) for military 
applications and uses. When you consider our ability to clone emotions, and the possible uses of 
HAARP, there is NO QUESTION on the possibility of its use for the complete mind control of 
humanity. 


We can do it now. We have the theory. We have the technology. Why would it not be done? 
And then, by whom? Dr. Robert О. Becker, twice-nominated for the Noble prize for his health 
work in bio-electromagnetism, was more explicit in his concern over illicit government activity. 
He wrote of "obvious application in covert operations designed to drive a target crazy with 
voices." 


What is frightening is that words, transmitted via low-density microwaves or radio frequencies 
or by other covert methods, might be used to create influence. For instance, according to a 1984 
U.S. House of Representatives report, a large number of stores throughout the country use high 
frequency transmitted words (above the range of human hearing) to discourage shoplifting 
Stealing is reduced by as much as 80 percent in some cases. 


Given the low power levels required for some of these psycho-physical effects, and the ability to 
concentrate certain frequencies of electromagnetic radiation into tight beams, it is worth 
considering the possibility that low-orbiting satellites could transmit such signals directly to a 
chosen person. Such a capability would have obvious strategic value. 


What if some group or organization wanted to conduct terrorist activities that would strike right 
into the heart of their intended victims? What better way than to create killers from the most 
of citizens? Worse yet would be to cause children to unexpectedly lash out and murder 


It is apparent that the technology exists to elicit such behavior using waves of electromagnetic 
energy sent directly into the brain. 


"ELF" frequencies, as we know now, are not the most invasive weapons-capable frequencies 
Doses of ELF can act as either sedatives or stimulants, entraining the target's EEG as with the 
Russian LIDA machine. Weapons that can transmit hypnotic commands silently and 
untraceably, over distance and through walls, can cause a far wider spectrum of effects. 


In other words, don't assume that "ELF" is the only form of electromagnetic signal which can do 
damage. And, if you might wonder what that "buzzing" sound you sense behind you ear might 
be? Itis HAARP. You can actually hear it when they have it "on." 


‘The obvious next important discussion should be around the changing Shuman Resonance, and 
its affects and importance to biological functions and activities. There is no question that the 
Shuman Resonance is changing toward the higher frequencies associated with our "conscious 
states" of mind... Why is that? 
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Photo and description of the Korean War LIDA machine, a radio frequency brain entrainment 
de 


“HomarAuditory-System-Response To Modulated Electromagnetic Energy,” Allan H. Frey, 
General Electric, Advanced Electronics Center, Cornell University, Ithaca, New York. 


NASA technical report abstract stating that speech-to-skull is feasible. 


DOD/EPA small business initiative (SBIR) project to study the unclassified use of voice-to- 
skull technology for military uses. 


Excerpts, Proceedings of Joint Symposium on Interactions of Electromagnetic Waves with 
Biological Systems, 22nd General Assembly of the International Union of Radio Science, 
August 25 - September 2, 1987, Tel Aviv, Israel. 


Excerpt, Dr. Don В. Justesen, neuropsychological researcher, describes Dr. Joseph C. Sharp's 
successful transmission of "words" via a pulse-rate- modulated microwave transmitter of the 
Frey type. 


OLA aiticle circulated among 1.5. agencies describing the Russian TV program "Man and 
Law", which gives a glimpse into the Russian mind control efforts. (Dr. Igor Smirnov, a major 
player, was used as a consultant to the FBI at the Waco Branch Davidian standoff.) 


SBIR (small business initiative contract) which clearly shows intent to use ultrasound as an anti- 


personnel weapon including one-man portability and with power to kill 


‘A page originally from the MIT Media Lab's acoustic engineer, Joseph Pompeii. Describes a 
similar technique under commercial and military development (American Technologies Corp., 
San Diego) under the trade name "Hypersonic Sound". Shows that sound can be focused to the 
extent of targeting just one person ina crowd, acoustically, using ultrasound. 


APPENDIX A 


Electromagnetic Weapons Timeline: 


Electromagnetic (EM) weapons are of recent invention. They utilize the various frequencies of 
the electromagnetic spectrum to disable or kill the target. Psychotronic weapons are those EM 
weapons that interact with the nervous system of the target. These weapons usually operate in 
the very low (100 to 1,000 Hz) or extremely low (greater than zero but less than 100 Hz) 
frequency ranges. 


1934 "A method for Remote Control of Electrical Stimulation of the Nervous System", a 
‘monograph by Drs. E. L. Chaffee and R. U. Light. 


1934 Experiments in Distant Influence, book by Soviet Professor Leonid L. Vasiliev 
Vasiliev also wrote an article, "Critical Evaluation of the Hypogenic Method" concerning the 
work of Dr. 1. Е. Tomashevsky on experiments in remote control of the brain. 


1945 After World War II, the Allies discovered the Japanese had been developing a "death ray" 
utilizing very short radio waves focused into a high power beam. Tests were done on animals, 


1950 The French conducted research on infrasonic weapons. (From "The Road From 


Armageddon", by Peter Lewis, Resonance #13, pp 9-14). 


1953 John C. Lilly, when asked by the director of the National Institute of Mental Health 
(NIMH) to brief the Central Intelligence Agency (CIA), Federal Bureau of Investigation (FBI), 
National Security Agency (NSA), and the various military intelligence services on his work 
using electrodes to stimulate directly the pleasure and pain centers in the brain, refused. 


1958, 1962 The U.S. conducts high-altitude Electromagnetic Pulse (EMP) bomb tests over the 
Pacific. (From "The Road From Armageddon" by Peter Lewis.) 


1960 Headlines read "Khrushchev Says Soviets Will Cut Forces a Third; Sees 'Fantas 
Weapon’ ". (From article of same title, by Max Frankel, New York Times, Jan. 15, 1960, pl as 
cited in "Tesla's Electro-magnetics and Its Soviet Weaponization", paper by T. E. Bearden.) 


1965 А "Death Ray" weapon was developed by McFarlane Corporation, described as а 
modulated electron gun X-ray nuclear booster, could be adapted to communications, remote 
control and guidance systems, EM radiation telemetry and death ray. 


Reported hearings before the House Subcommittee on Department of Defense Appropri 
chaired by Rep. George Mahon (Dem. - Texas). From "Hearing Voices" by Alex Constantine, 
Hustler, January 1994, pp 102-104, 113, 120, 134. Research by Harlan Girard. 


1965 Project Pandora was undertaken in which chimpanzees were exposed to microwave 
radiation. The man who was in charge of this project said, "е potential for exerting a degree of 
control on human behavior by low level microwave radiation seems to exist and he urged that 
the effects of microwaves be studied for ‘possible weapons applications - (From 
"Electromagnetic Pollution: A Little Known Health Hazard. A new means of control?" by Kim 
Besley, Great Britain, p14. Research from Woody Blue). 


1968 Dr. Gordon J. F. MacDonald, science advisor to President Lyndon Johnson, wrote, 
*Perturbation of the environment can produce changes in behavioral patterns." He was referring 
to low frequency EM waves in the ionosphere affecting human brain wave patterns. (From his 
book, Unless Peace Comes. a Scientific Forecast of New Weapons, cited in "New World Order 
ELF Psychotronic Tyranny", a paper by C. B. Baker.) 


1970 Zbigniew Brzezinski, President Jimmy Carter's National Security Director, said in his 
book, Between Two Ages, weather control was a new weapon that would be the key element of 
strategy. "Technology will make available to leaders of major nations a variety of techniques for 
conducting secret warfare..." Не also wrote "Accurately timed, artificially excited electronic 
strokes could lead to a pattern of oscillations that produce relatively high power levels over 
certain regions of the Earth ... one could develop a system that would seriously impair the brain 
performance of a very large population in selected regions over an extended period."(Cited in 
Baker's "ELF Psychotronic Tyranny" paper.) 


1972 The Taser, first electrical shock device developed for use by law enforcement, delivers 
barbed, dart shaped electrodes to a subject's body, and 50,000 volt pulses at two millionths of an 
amp over 12-14 seconds time. (From "Report on the Attorney General's Conference on Less 
Than Lethal Weapons", by Sherry Sweetman, 1987, p4, which cites "Non-Lethal Weapons for 
Law Enforcement: Research Needs and Priorities. A Report to the National Science Foundation 
by the Security Planning Corporation, 1972. Research by Harlan Girard.) 


1972 "A U.S. Department of Defense document said that the Army has tested a microwave 
weapon. It was an extremely powerful ‘electronic flamethrower." (From "Electromagnetic 
Pollution") 


1972 "A study published by the U.S. Army Mobility Equipment Research and Development 
Center, titled "Analysis of Microwaves for Barrier Warfare’ examines the plausibility of using 
radio frequency energy in barrier counter-barrier warfare ... The report concludes that 


(a) it is possible to field a truck-portable microwave barrier system that will 
completely immobilize personnel in the open with present day technology; 

(b) there is a strong potential for a microwave system that would be capable of 
delaying or immobilizing personnel in vehicles; 

© with present technology, no method could be identified for a microwave 
system to destroy the type of armored material common to tanks." 


(From "Electromagnetic Pollution" by Kim Besly, p15, quoting The Zapping of America by Paul 
Brodeur.) The report further documents the ability to create third-degree burns on human skin 
using 3 GHz at 20-watts/square centimeter in two seconds. 


1972 Dr. Gordon J. F. MacDonald testified before the House Subcommittee on Oceans and 
International Environment, concerning low frequency research: "The basic notion there was to 
create between the electrically charged ionosphere in the higher part of the atmosphere and 
conducting layers of the surface of the Earth this neutral cavity, to create waves, electrical waves 
that would be tuned to the brainwaves ... about ten cycles per second ... you can produce changes 
in behavioral patterns or in responses." (From Baker's "ELF Psychotronic Tyranny" paper.) 


73 Sharp and Grove transmit audible words via microwaves. 


1975 - 1977 "Unpublished analyses of microwave bioeffects literature were disseminated to the 
USS. Congress and to other officials arguing the case for remote control of human behavior by 
radar." (From the Journal of Microwave Power, 12(4), 1977, p320. Research by Harlan Girard.) 


1978 Hungarians presented a state-of-the-art paper on infrasonic weapons to the United Nations, 
"Working Paper on Infrasound Weapons", United Nations CD/575, 14 August 1978. (From 
"The Road From Armageddon" by Peter Lewis.) 


1981 - 1982 "Between 1981 and September 1982, the Navy commissioned me to investigate the 
potential of developing electromagnetic devices that could be used as non-lethal weapons by the 
Marine Corp for the purpose of ‘riot control’, hostage removal, clandestine operations, and so 
on." Eldon Byrd, Naval Surface Weapons Center, Silver Spring MD. (From "Electromagnetic 
Pollution" by Kim Besly, p12.) 


1982 Electromagnetic weapons for law enforcement use in Great Britain: Charles Bovill of the 
пом defunct British firm, Allen International, developed a 10-30 Hz strobe light that can produce 
seizures, giddiness, nausea, and fainting. Addition of sound pulses in the 4.0 - 7.5 Hz range 
increases effectiveness, as utilized in the Valkyrie, a "frequency" weapon advertised in British 
Defense Equipment Catalogue until 1983. 


The squawk box or sound curdles uses two loudspeakers of 350-watt output to emit two slightly 
different frequencies that combine in the ear to produce a shrill shrieking noise. The U.S. 
National Science Foundation report says there is "severe risk of permanent impairment of 
hearing.” (From "Electropollution” by Kim Besley, citing the Manchester City Council Police 
Monitoring Unit document.) 


1982 Air Force review of biotechnology: "Currently available data allow the projection that 
Specially generated radio frequency radiation (RFR) fields may pose powerful and revolutionary 
antipersonnel military threats. Electroshock therapy indicates the ability of induced elect 
current to completely interrupt mental functioning for short periods of time, to obtain cognition 
for longer periods and to restructure emotional response over prolonged intervals. 


".. impressed electromagnetic fields can be disruptive to purposeful behavior and may be 
capable of directing and/or interrogating such behavior. Further, the passage of approximately 
100 milliamperes through the myocardium can lead to cardiac standstill and death, again 
pointing to а speed-of-light weapons effect. 


m could provide an effective stun or kill capability over a large. 


"A rapidly scanning RFR s; 
area." 

(From Final Report on Biotechnology Research Requirements for Aeronautical Systems Through 
the Year 2000. AFOSR-TR-82-0643, vol 1,and vol 2, 30 July 1982.) 


1986 "The Electromagnetic Spectrum in Low-Intensity Conflict" by Captain Paul Tyler, MC. 
USN quotes the above passage and further elaborates on the theme. (Published in Low Intensity 
Conflict and Modern Technology Lt. Col. David J. Dean, USAF, ed., Air University Press. 
Maxwell AFB, AL-Research by Harlan Girard.) 


1983 Nikolai Khokhlov, a Soviet KGB agent who defected to the West in 1976, interviews 
recently arrived scientists and reports: "The Soviet mind- control program is run by ће KGB 
with unlimited funds." (From The Spectator, February 5, 1983, reported in "New World Order 
Psychotronic Tyranny" by C. В. Baker.) 


1984 "USSR: New Beam Energy Possible?" possibly associated with early Soviet weather 
engineering efforts over the U.S. (From "Tesla's Electromagnetics and Its Soviet Weaponization" 
by T. E. Bearden.) 


1985 Women in the peace camps at Greenham Common began showing various medical 
symptoms believed to be caused by EM surveillance weapons beamed at them. (See "Zapping: 
The New Weapon of the Patriarchy", Resonance #13, pp 22-24. Research by Woody Blue.) 


1986 Attorney General's Conference on Less Than Lethal Weapons reviews current weapons 
available. They include the Taser, the Nova XR-5000 Stun Gun (can interrupt a pacemaker); the 
Talon, a glove with an electrical pulse generator; and the Source, a flashlight with electrodes at 
the base. 


Photonic driving strobe lights tested by one conference delegate on 100 subjects, produced 
discomfort. Closed eyelids to not block the effect. Evidence that ELF produces nausea and 
disorientation. Suggestion to develop fast acting electro sleep inducing EM weapon. 


Discusses problem of testing weapons on animals and human "volunteers". (From "Report on 
the Attorney General's Conference on Less Than Lethal Weapons", by Sherry Sweetman, March 
1987, prepared for the National Institute of Justice. Research by Harlan Girard.) 


1988 The Pentagon is ordered by courts to cease EMP tests at several locations due to a lawsuit 
filed by an environmental group. (From The Washington Po 


May 15, 1988, see "U.S. and 
Soviets Develop Death Ray", Resonance 11, p10. Research by Remy Chevalier.) 


1992 December. “The U.S. Army's Armament Research, Development and Engineering Center 

conducting a one-year study of ACOUSTIC BEAM TECHNOLOGY .. the command 
awarded the one year study to Scientific Applications and Research Associates of Huntington 
Beach CA. Related research is conducted at the Moscow based Andreev Institute," (From 
"U.S. Explores Russian Mind Control Technology", by Barbara Opal, Defense News, January 
11-17, 1993. Research by Harlan Girard and others.) 


1993 The Russian government is offering to share with the United States in a bilateral Center for 
Psychotechnologies the Soviet mind-control technology developed during the 1970s. ‘The work 
was funded by the Department of Psycho-Correction at the Moscow Medical Academy. 


" Acoustic psycho-correction involves the transmission of specific commands via static or white 
noise bands into the human subconscious..." The Russian experts, among them former KGB 
General George Kotov, present in a paper a list of software and hardware available for $80,000. 
(From Opal article, "U.S. Explores Russian Mind Control Technology") 


1993 February 28, beginning of 51 day siege on the Branch Davidians at Waco Texas, which 
ended in the death of more than 80 people. 


Until this incident, the electromagnetic weapons had kept a very low profile. But in the 
documentary video, "Waco: The Big Lie Continues", footage from the British Broadcasting 
(BBC) shows at least three EM weapons used by U.S. government agents. First, the noise 
generators used against the Davidians. Second, a powerful strobe light, shown during a 
nighttime sequence, 


And the third was the Russian psychoacoustics weapon, considered, but agents deny use of this 
weapon against the Waco people. FBI agents met with Dr. Igor Smirnov in Arlington VA to 
discuss the possibility of using the weapon against the Davidians. (From "A Subliminal Dr. 
Strangelove", by Dorinda Elliot and John Barry, Newsweek, August 22, 1994) 


APPENDIX B 


Most Common Known ELF Effects: Here is a list of most of the common effects. It is 
intended to show how the various induced stress effects are broken down. Indent levels are used 
to show categories and sub-categor 


Invasive At-a-Distance Body Effects (including mind): 


Sleep deprivation and fatigue: 


Silent but instantaneous application of "electronic caffein 
and keeps awake 


ignal, forces awake 


Loud noise from neighbors, usually synchronized to attempts to fall asleep. 


Precision-to-the-second "allowed sleep" and "forced awakening”; far too precise 
and repeated to be natural 


Daytime "fatigue attacks", can force the victim to sleep and/or weaken the 
muscles to the point of collapse. 


Audible Voice to Skull (V2S): 
Delivered by apparent at a distance radio signal 
Made to appear аз emanating from thin air 
Voices or sound effects only the victim can hear 


Inaudible Voice to Skull (Silent Sound): 


Delivered by apparent at a distance radio signal; manifested by sudden urges to do 
something/go somewhere you would not otherwise want to: silent (ultrasonic) 
hypnosis presumed 


Programming hypnotic 
specific involuntary actions 


phrases or other cues which cause 


Violent muscle triggering (flailing of limbs): 
Leg or arm jerks to violently force awake and keep awake 


Whole body jerks, as if body had been hit by large jolt of electricity 


Violent shaking of body: 
is in reality not vibrating 


emingly as if on a vibrating surface but where surface 


ın manipulation of body parts (slow, specific purpose): 


Manipulation of hands, forced to synchronize with closed-eyes but FULLY 
AWAKE vision of previous day: very powerful and coercive, not a dream 


Slow bending almost 90 degrees BACKWARDS of one toe at a time or one finger 
ata time 


Direct at-a-distance control of breathing and vocal cords; including involuntary 
speech iv. Spot blanking of memory, long and short term 


Reading said-silently-to-self thoughts: 
Engineered skits where your thoughts are spoken to you by strangers on street or 
Real time reading sub vocalized words, as while the victim reads a book, and 
BROADCASTING those words to nearby people who form an amazed audience 
around the victim 

Direct application of pain to body parts: 


Hot-needles-deep-in-flesh sensation 


Electric shocks (no wires whatsoever applied) 


Powerful and unquenchabl 
to do something to expose thi 


hing, often applied precisely when victim attempts, 
work" 


Artificial fever", sudden, no illness present v. sudden racing heartbeat, relaxed 
situation 


Surveillance and tracking: 


‘Thru-wall radar and rapping under your feet as you move about your apartment, 
оп ceiling of apartment below 


‘Thru-wall radar used to monitor starting and stopping of your urination - water 
below turned on and off in syne with your urine stream 


Loud, raucous art 
wilderness 


ial bird calls everywhere the victim goes, even into the 


Invasive Physical Effects at a Distance (non-body): 


Stoppage of power to appliances (temporary, breaker ON) 


Manipulation of appliance settings 


Temporary failures that "fix themselves" 
Flinging of objects, including non-metallic 
Precision manipulation of switches and controls. 
Forced, obviously premature failure of appliance or parts 
External Stress-Generating "Skits": 


Participation of strangers, neighbors, and in some cases close friends and family members 
їп harassment: 


Rudeness for no cause. 


‘Tradesmen always have "problems 


', block your car, ete. 
Purchases delayed, spoiled, or lost at a high rate 


Unusually loud mus 


noise, far beyond normal 


Break-ins/sabotage at home: 
Shredding of clothing 
Destruction of furniture 
Petty theft 


Engineered failures of utilities 


Sabotage at work: 
Repetitive damage to furniture 
Deletion/corruption of computer files 


Planting virus 


s which could not have come from your computer usage pattern 


ih 


ered goods delayed, spoiled, or lost at a high rate 


Spreading of rumors, sabotage to your working reputation 


Direct sabotage and theft of completed work; tradesmen often involved and 
showing obvious pleasure 


In summary, the effects include: 


To the Brain: 
Forced memory blanking and induced erroneous actions. 
Induced changes to hearing. Both apparent direction and volume, and sometimes even content 
Reading and broadcasting thoughts. "How can that lady talk with her mouth closed?" 
Vivid controlled dreams 
Forced waking visions: some synched with forced body motion. 
Microwave hearing 
Sleep prevention each nigh, at exactly the same time (for weeks 


To the FaceL 
Sudden violent itching inside eyelids 
Forced manipulation of airways, including externally controlled forced speech 
"Transparent eyeli 
Artificial tinnitus (ringing in ears) 
Forced movement of jaw and clacking of teeth 


To the Body: 
Wilding racing heart without cause 
Remotely induced violent no-rash itching 
Forced nudging of arm during delicate or messy work causing injury or spills 
on large muscles on the back or other unexplainable vibrations 
зев of repeated fresh watch batteries dying 
Forced precision manipulation of hands. Sometimes synched to the forced waking vi 
Special attention to genital area: itching, forced orgasm, intense pain, "hot needles" 
Intense general pain in the legs, like stings. 


[Remind you, that these are the unclassified effects only. ] 


RICHARD ALAN MILLER 


Lectures, Writing, & Researcl 


Author & researcher Richard Alan Miller reveals a wealth and depth of knowledge and experience in three major 
fields: Alternative Agriculture, New Age Physics, and Metaphysics. Before many leading edge concepts became 
trendy topics, Miller was (and is) in the international front lines of research, experimentation and documentation. 


His focus on botanicals made him the leading world authority on herb farming, processing and marketing. With 
numerous books, bilines and websites (www.nwbotanicals.org), Millers visionary work with Allermative 
Agriculture continues to be 20 years ahead including concepts such as sustainability, intercropping, and Forest 
Farming, 


Taking a мер behind the scenes of "black ops" research is for most of us limited to speculations. Miller beg 
working in that "X-Files" world in the 60s and has amazing experiences and conclusions to share. An original tean 
‘member, "man-in-black,” Millers research in the field of Parapsychology & Paraphysics began as a graduate 
physicist working 10 years with Army Intel/Pentagon. 


During this period numerous foundational papers, including "A Holographic Concept of Reality" and "Embryonic 
Holography” were writen. Richard Alan Miller's most recent work, "Synthetic Telepathy and the Early Mind Wars 
discusses how some of his earlier work contributed to new "mind altering” technologies and their current 
applications. 


His most recent works at Nexus Conferences in Brisbane, 2004 and Amsterdam, 2005 was titled “The Non-Local 
Mind In A Holographic Universe.” He also has semi-technical papers to be presented in Anaheim at The World 
Nutra Conference in October, 2005. Title: "Lab-Grown Cordyceps sinsensis Hybrid: A Nano-Processed Medicinal 
Mushroom that Really Delivers. 


Offering fresh perspectives on Metaphysical traditions his books, papers & articles integrate his scientific research 
With time-honored metaphysical concepts, leading to such works as The Modern Alchemist; A Guide to Personal 
‘Transformation and The Diamond Body, a Synergetic Approach to Mysticism, 


He brings a similar integration o The Magical & Ritual Use of Herbs and The Magical & Ritual use of 
Aphrodisiacs. Miller is listed in Who's Who in the World, America, and the West. 


Richard Alan Miller 
Northwest Botanicals, Inc. 
(S41) 476-5588 

(541) 476-1823 (fax) 


United States 


US 2015009) 


ТАГ 


a» Patent Application Publication о Pub. No.: US 2015/0091891 A1 


Raheman et al. 


(4s) Pub. Date: Apr. 2, 2015 


в 


en 


e» 


e» 
en 


e» 


SYSTEM AND METHOD FOR 
NONHIOLOGRAPHIC TELEPORTATION 


Applicants: Fazal Raheman. Dubai (AB); Ali Fazal 
Raheman. Dubai (AE) 


Inventors: Fazal Raheman, Dubai (AF); АП Fazal 
Raheman. Dubai (AE) 


Assignee; DUMEDIA, INC. Newark, DE (US) 


Appl. No: 14040,729 


Filed: 


Sep. 30,2013 


Publicat 


Tasiiation 


(2006.01) 


Goer 15/00 201301) 
use 


6n ABSTRACT 


The present invention discloses a system and method for 
non-holographie virtual teleportation of опе or more remote 
Objects to a designated ree dimensional space around a user 
in realtime. This is achieved by using a plurality of partici- 
puting teleportation terminals, located ot geographically 
diverse locations, that capture the RGB and depth data oftheir 
respective environments, extract RGB images of taret 
objects from their corresponding environment, and transmit 
the alpha channeled object images via Internet for integration 
into a single composite scene in which layers of computer 
graphies are added in the foreground and in the background. 
The invention thus ereates a virtual 3D space around a user in 
which almost anything imaginable can be virally teleported 
Tor user interaction. This invention has application in intuitive 
computing. perceptual computing, entertainment, gaming, 
Viral meetings, conferencing. gesture based interfaces, 
advertising, ecommerce, social networking, virtual training, 
education, s0 on and so fot 
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FIG 1(h) 
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FIG 3(a) 
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FIG 3(c) 
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SYSTEM AND METHOD FOR 
NON-HOLOGRAPHIC TELEPORTATION 


STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT. 
10001] Not Applicable 
REFERENCI 
10002) 


ТОА MICROFICHE APPENDIX 
Not Applicable 


TECHNICAL FIELD OF INVENTION 


10003) The present invention generally relates tothe field of 
virtallyteeporting in real time, from diverse geographical 
locations, one or more remote objects, subjects, themes, 
events, environments, computer graphics, interfaces, seam- 
Tesly into user's three-dimensional (3D) space to crente an 
interactive immersive experience. Specifically the invention 
pertains to creation of a 3D viral space around a computer 
user in which almost anything imaginable can be virtually 
teleported for user interaction. More particularly the inven- 

tion pertains to a non-holographie real time technique that 
extracts from their corresponding backdrops, images and 
depth information of one or more remote objects located at 
remote teleportation terminals, transmits said images with 
alpha channel to а host teleportation terminal, extracts host 
object and composes a composite scene of all participating 
objects by inserting pre-selected background and foreground 
computer More importantly the invention creates a 
new versatile genre of non-holographie virtual teleportation 
that has a broad scope applicability in applications such as 
intuitive computing, perceptual computing, entertainment, 
saming. vital meetings, conferencing, gesture based inter. 

faces, advertising. ecommerce, social networking, virtual 
raining, education, so on and so forth. 


BACKGROUND 


10004) In a pending application (U.S. application Ser. No. 
17864,019) the present inventors disclosed а multilayered 
augmented reality technique that deployed а virtual chroma 
Keying approach That eliminated the requirement of bulky and 
cumbersome physical chroma screens by making use of digi- 

{ally generated virtual chroma musk. That approach reduced 
the size of hard chroma sereen background and Increased the 
portability of an Augmented Reality Kiosk. But it did not 
Completely eliminate the need of а reduced size chroma 
Sere. Furthermore, although ir added multiple layers of 
foreground and background computer graphies to the user's 
3D space, it did not extract, transmit and insert into the scene 
objects Trom remote locations: Adding 2D or 3D foreground 
and background segmentation techniques for background 
removal not only completely eliminates the need for hard 
‘chroma sereen, but crentes a virtual 3D space around a user in 
‘which almost anything can be teleported from any remote 
cation for user interaction. 3D depth sensing is known in 
prior arto enable separation of a subject from background 
‘Within a camera view without any chroma sereen, and at the 
Same time capture user movements for interacting with the 
System. It also opens an entire new way to teleport remote 
Objects between remote geographical locations in realtime 

[0005] Traditionally, holography has been used for virtual 
‘eleponution of human subjects. Teall, teleportation is 
delincdostrnferof mate from one point to another without 
traversing the physical space between them. As much as it 
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may bea very cool concept inthe popular SeFi culture, forthe 
теш World inventors, it not э mater of actually moving 
ite, but ome of transporting information. Ia other words, 
teleportation of a рука being will always be virtual and 
ever eal. 

T0061. Tn prior art holography is the closest one can get to 
demonstrate virtual teleportation. However, holography 
мой есшде are unsuitable for adaptation by the masses 
owing to Bigh cost and time required forcreating an extensive 
Setup that reguiresa SD laser its Therefore, inthis 
disclosure, a system and method for achieving Virtual tele- 
portadon of one or more remote objects based on повіз. 
ple есше deserted. Such а system docs ao 
оша expensive 3D laser holography анта stp. 
om be used with any Internet connected computing device 
an be installed in minutes, can teleport multiple objects 
Simultaneously in High Definition (HD) resolutions to any 
Feal or fictional erated location: 

{0007} "Another seed addressed by the present invention 
relates to perceptual computing, which js of gre importance 
аана алка, education, productivity immersive gaming, 
Social networking and most importantly in futuristic contact- 
Tess or once virtual interfaces Currently known gesture 
ased aleoridhms are unable to provide in degree o con- 
trol peeked in operating systems such as a competing device 
‘whore data input wida t precision ofa keyboard, mowe or 
touchpad is required. They are limited to executing basie 
Commands such as those of starting or stopping an applic- 
tion, or triggering an cient The present invention also 
‘loss ths neod and ids uty in various applications 
Such as video and computer gaming, entertainment, confer. 
facing interactive and расне computing 10 crente un 
ichs user experience 


PRIOR ART. 


[0008] Chou ct al., in U.S. Pat. No. 8.375.085 disclose a 
system and method of enhanced collaboration through tle 
portation, wherein several remote user collaborate in a vir- 
{ual environment. Dawson et al, in US. Pa, No. 8302830 
disclose a system and method Tor using partial teleportation 
ог relocation in virtual worlds by using a facility such as a 
Virtual Kiosk at which one сап view previously rendered 
images of portions of one or more teleportation destinations, 

‘When full teleportation is initûuted, the processing intensive 
rendering is supplemented from image dta representing the 
portion or the teleportation destination. thus hiding rendering 
‘delays and simulating seamless, instantaneous response 10 
the full teleportation operation, 

10009] Shin etal, in PCT application no. WO 2001011511 
disclose an electronic commerce system and method over 
"hree-dimensional virtual reality space, wherein an interac- 

tive electronic commerce system using intelligent virtual 
objects in a three-dimensional virtual reality space over a 
communication network such as the Internet, is provided, 

Altberg et al in PCT application no. WO 2008130842 
“describe methods and systems 10 connect people via virual 
reality for real ime communications with fespect to a com- 

mercial advertisement Kikinis et al, in PCT application по. 
WO 2012054231 disclose a system and method for 3D pro- 
jection and enhancements for interactivity wherein the вуз. 
Tem projects a user-viewable,computer-generated or -fed 
image, wherein а head-mounted projector is usd to project 
пп image onto a retrorefletve surface, зо only the viewer 
Sin see the image 
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19010] The above patent disclosures emphasize the need of 
Acosteffectiveandany to sot up system Tor achieving vital 
teleportation of a plurality of remote objects for enhancing 
user experience in perceptual computing. entertainment, 
social networking. gaming. virtual interfaces, education, con- 
Terencing applications, or such applications, However, none 
ofthe systems and methods described in the prior an disclo- 
Sures use a non-holographic technique o create a teleporta- 
tion experience in a customized environment. 


BRIEF SUMMARY OF THE INVENTION 


[0011] The present invention addresses the foregoing need 
for an easy t0 install, cost effective virtual teleportation 
method and system thereof. It discloses а non-holographic 
‘method of virally teleporting any object from athree dimen- 
‘Sonal space ofa remote locaton, into а customized environ- 
ment wherein one or more background layers or background 
layers of computer graphics may be inserted to render a 
seamless SD environment in which all the teleported objects 
Sin interact. The system does not employ any laser hologra- 
Phy means for recording or replaying image or scene. Fur 
"crore italso does not deploy any physical chroma screens 
ог chroma keying techniques for background removal, 
thereby making it an effective and accessible system Por the 
[0012] The present invention is directed to hardware, sys- 
‘ems, methods, programs, computer products, computer read- 
able media, interfaces and modules for controlling one or 
more operating parameters ofone or move teleporting devices 
coupled to one ог more computing devices with intemet con- 
nectivity in different geographic locations for generating a 
composite scene comprising ofa plurality of remote objects 
‘against a single customized 3D eavironment in real time, 
‘Accordingly, there isa neod for such non-holographie virtual 
teleportation system and method as summarized herein in 
some deti 
[0013] 1t is an object of the present invention to provide a 
‘ital teleportation platform wherein interactive video con- 
Terencing between several remote objects (participants) i 
possible, thereby eliminating the need for expensive travel. 
Other objects of the imention include providing а virtual 
teleportation system wherein depth, shape and gesture related 
interactive features are provided to create a realistic and 
believable 3D envionment set up: 
[0014] А further object of the present invention is to desig- 
nate a virtual three-dimensional space around a host object at 
з host teleportation terminal, comprising of one or more 
human subjects, and to selectively telepon, ie. virally 
transmit images of one or more of remote objects located at 
different remote teleportation terminals at diverse geographi- 
cal locations, othe virtual hree dimensional space of he host 
object at the host teleportation terminal. 
[0015] Tt is therefore an object of the present invention to 
provide a new method of virtually teleporting one or more 
‘emote objects toa predetermined. customized scene or envi. 
ronment without employing holographic techniques. This 
object is achieved by. firstly. extracting in real time one or 
more images of remote object() from the camera scene by 
deploying known foreground and background segmentation 
ochniques, such s 2D pixel recognition and differentiation, 
огву 3D depth mapping and differentiation: secondly, trans- 
mining and inserting one or more extracted objects into a 
Single teleported host scene: thirdly, inserting layers of com- 
er graphicsas background and foreground layers, our, 
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compositing the final teleported scene with the objects and 
computer graphic layers properly aligned to generate a scam- 
Joss virtual 3D environment ia which each of the teleported 
objects can interacts. 

[0016] Itis furtherobject ofthe present inventionto provide 
ıa system that can be readily and easily used without the neod 
fora sophisticated 3D laser infrastructure set up, and without 
any specialized know edge of using 3D recording ава replay- 
ing paraphernalia. In different embodiments ofthe present 
invention. the foreground background segmentation im 
achieved by known techniques such as 2D pixel recognition 
and differentiation, or 3D depth measurement achieved by 
either dual camera triangulation, or multiple camera array 
{hat uses micro ornano leases, or by means of Time-of Flight 
(ПОР sensors, or by means of structured light based sensing 
methods 

10017) Yet another object of the present invention is to 
provide а multi-layered perceptual computing interface 
AMIPCI that virtually teleports all interactive tools such as 
keyboard, mouse, pen, page scroller, onscreen navigation 
Jinks, icons, ct. ino user's 3D space, wherein the user can 
perform sophisticated data input gesture-based interactions 
‘without using any proximity hardware like controller, gloves 
‘ornear field sensor. Etis further object ofthe present invention 
io enable execution of complex commands such as typing 
text otherwise impossible by any gesture recognition system 
of prior ar, Iris therefore an object of he invention to enable 
MEPCI by replacing the background layer with the live 
screen view of the application that user is interfacing with. I£ 
3s also further object of the invention to insert the graphic 
‘elements of virtual interactive tools as one ot more translo: 
cent foreground layers and make the user transparentirans- 
lucent зо that the viral translucent interface apparently 
appears to float in the 3D space between Ве user and the 
display screen, tis therefore an objecto allow user's trans- 
paren slhouete guide the wero move his hands and fingers 
3m air for executing any command of desire via the viral 
interface with ease. 

18018] Tt is thus an eventual object of the instant invention 
to create a virtual 3D space around a user and teleport almost 
anything imaginable within that space, such as fends, fam- 
Жу. dat, colleagues, store merchandise, venues, events, ser. 
vices, environments, user interfaces and even dreams, forthe 
purpose of intuitive computing, perceptual computing, enter. 
Тайшет, gesture based interfaces, gaming. advertising, 
ecommerce, social networking, virtual raining, education, s0 
on andso forth. 

10019) Accordingly, a teleporting device is configured in 
different embodiments vo include singly or in combination, 
‘one or more digital RGB cameras, 3D depth sensing (time of 
әм) ТОР camera, 3D depth sensing camera based on struc- 
tured light imaging. or dual camera depth sensor or multiple 
camera array, that can be coupled to an intemet enabled 
computing device. 

[0020] Those advantages in addition to other objects and 
advantages of the invention will be set forth in the description 
‘which follows, and in рап will be obvious from the descrip- 
tion. or may be learned by the practice of the invention. The 
objects and advantages of the invention may be realized and 
obtained by means of software, algorithms, hardware 
‘devices remote servers and combinations thereof particularly 
pointed out in the appended claims. 

[0021] The foregoing discussion summarizes some ofthe 
more pertinent objects ofthe present invention. These objects 
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should be construed to be merely illustrative of some of the 
more prominent features and applications of the invention. 
Applying or modifying the disclosed invention in a different 
manner can attain many other beneficial results as will be 
described. Accordingly, refering to the following drawings 
"may hive a complete understanding. of the invention. 
Description of several preferred embodiments is as follows. 


BRIEF DESCRIPTION OF THE SEVERAL 
VIEWS OF THE DRAWINGS 


10022] _‘Theabove-mentioned and other features and advan 
tages of this present disclosure, and the manner of staining 
them, will become more apparent, and the present disclosure 
will be better understood by reference lo the following 
description of embodiments of the present disclosure takenin 
‘conjunction with the accompanying drawings, as illustrated 
pes 

[0023] FIG. Ka): А representative diagram illustrating an 
embodiment of а system facilitating virtual teleporting of 
"arco remote objets in real time using a client-server network 
architecture, 

10024] TIG. 146} А representative diagram illustrating an 
embodiment of a system facilitating virtual teleporting of 
three remote objects in real time using a Peer-to-Peer archi- 
ps 

[0025] FIG. 1e): A representative diagram illustrating an 
cmbodiment wherein a user initiates teleportation session by 
activating Teleportation Icon 140 оп a virtual interface by 
means of hand gesture. 

10026] FIG. 14 A representative diagram illustrating an 
embodiment wherein am invitation to teleport is sent to 
Selected participants from contact list. 

10027) FIG. Ме). A representative diagram illustrating an 
embodiment wherein the invited participants accept the invite 
t teleport 

10028] TIG. Lf A representative diagram illustrating an 
embodiment wherein the initiator ofthe teleportation session 
Selects the location to teleport participants (such as under 
water expedition). 

10029) FIG. Kg): A representative diagram illustrating an 
embodiment wherein the teleportation process commences. 

19030] FIG. 105: А representative diagram illustrating an 
embodiment wherein the initiator is being teleported 10 the 
desired Viral location- 

[0031] FIG. 10): A representative diagram illustrating an 
embodiment wherein the invitees to the teleportation session 
pin the initiator of the teleportation session at the selected 
Virtual location, 

[0032] FIG. 1): A representative diagram illustrating an 
embodiment wherein the session initiator ends the teleport 
"ion session by activating "End Session” option on a virtual 
interface by means of hand gesture. 

10955] FIG. 2: А representative diagram illustrating an 
alternate embodiment afa system facilitating virtual teleport- 
ing for an e-commerce application. 

19084] FIG. 3: А representative diagram illustrating а 
multi-layered perceptual computing interlace (МЕРС) 
embodiment for creating a virtual interlace: 

19038] FIG. Xa): Шыгы screenshot of a virtual inter- 
face embodiment of the present invention wherein the user 
gestures the START icon 316 for launching the application 

10036] FIG. XD: Шаги screenshot of a virtual inter- 
face embodiment wherein the user launches the target appli 

cation 318 (Inert Browser) by hand gesture 
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10037) FIG. Xc): Ilustrative screenshot of a virtual inter- 
Тасо embodiment herein the user activates the cursor by 
launching the virtual touchpad 320 to move the cursor on the 
target application page. 

10038) FIG. 36): strive sereenshot of a virtual inter- 
face embodiment wherein the user hunches and uses the 
virtual keyboard 322. 

10039) TIG. Me): lustative screenshot o a virtual inter- 
face embodiment wherein the user lunches and uses the 
“пша page scrolling function 324 

[0040] FIG. 307: strive screenshot of a virtual inter- 
Tce embodiment wherein the user uses gesture controlled 
drawing tool function 326 to draw and to close the applica 
[0041] FIG. 4: An exemplary block diagram illustrating the 
operating modules of a virtual teleporting system. 

[042] IG. S An illustration of the process flow steps 
deployed in an embodiment ofthe present invention. 

[0043] FIG. 6: A representative diagram illustrating inte- 
amatin of different modules of the embodiment within a 
television set or a display monitor, 


DETAILED DESCRIPTION OP THE INVENTION 


[004]. Tt is to be understood that the present disclosure is 
‘ot imite in its application to the details of construction and 
the arrangement of components set Torth in the following 
‘description or illustrated la the drawings. The present disclo- 
sure is capable of other embodiments and of being practiced 
or of being carried out in various ways. Also, iis 10 be 
understood that the phraseology and terminology used berein 
is far the purpose of description and should not be regarded as 
limiting Exemplary embodiments of the present invention 
are directed towards a system and a method for facilitating 
non-holographic vital teleporting in real time directed at 
one or more remote objects. 

10045] Ir is advantageous to define several terms, phrases 
and acronyms before describing the invention in detail. It 
Should be appreciated thatthe following terms are used 
throughout this application. Where the definition of tem 
departs trom the commonly uscd meaning ofthe term, appli- 
cant intends to wilize the definitions provided below, unless 
specifically indicated. For the purpose of deseribing the 
[stint invention following definitions of the technical terms 
are stipulate 

10946] 1. 2D foreground segmentation: Two dimensional 
image segmentation techniques for distinguishing a back- 
ground from a foreground, such as those based on pixel rec- 
Opnition and differentiation. The 2D pixel differentiation 
technique requires а training session so that the system first 
каф and leams the pixel patern in a given scene and uses it 
asa reference to extract target object frm the background. 
10047) 2. 3D background segmentation: Three dimensional 
image segmentation techniques such as Dose sed on depth 
measurement techniques by dual camera triangulation algo” 
rithm, multiple camera array, Time-of Flight 3D mapping or 
structured light based 3D imaging processes. 

1008] 3. Teleponting device Teleporting terminal: А com- 
puter device ora combination of devices coupled to ап inter. 
net enabled computing device comprising ofat least one RGB 
(Red, Green, Blue) sensor, which sa high definition camera 
with HD resolution of 720P (12805720 pixels) or Full HD 
resolution of 1080P (1920x1060 pixels) that captures the live 
object images at each of the teleporting terminal; at least one 
audio sensor, and at kast one depth sensor, which is based on 
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generating 3D maps of beobjectsat each of the teleportation 
{erminal using one of the following approaches: а) Time-of- 
Flight based depth sensing, b) Structured Light based 3D. 
sensing.) using Dual Camera based triangulation algorithm, 
ord) by means of Multiple Camera Array method. The com- 
plete “assemblage of Internetconnected teleportation 
enabling hardware and software tà specifie geolocation is 
referred эв рог terminal. A teleporting terminal that 
deploys two-dimensional segmentation may not need the 
‘depth sensor 

[0049] 4. Time-of Flight Depth Sensor: A úime-of-fight 
Sensor or camera (TOF camera) is а range imaging camera 
System that resolves the depth of an object by measuring the 
time-of-flight of a light signal between the camere and the 
subject for each point of the image distance based on the 
known speed of light. 

19050] 5. Structured Light Depth Sensor: Another type of 
depth sensor that is used for measuring the three dimensional 
sape ofan object using projected light patterns and a camera 
system, 

1981] 6. Dual Camera Depth Sensor: Depth of a three- 
dimensional object can also be measured by using to RGB 
cameras for capturing image data points оп the object from 
two different perspectives, and then using triangulation algo- 
rithm о analyze ай the ata points for creating a 3D map of 
the object. 

[0052] 7. Multiple Camera Array: Using an array of mul- 

iple cameras to record a scene isa more recent technique at 
is used to generate pixel specifie data from multiple perspec- 
tives. In this system each pixel carries depth information in 
addition to the normal КОВ data. Such pincl specific infor. 
mation can be deployed in many different ways, one of which 
being creating a depth map of the image. An array шау 
comprise of either multiple micro cameras with their own 
imaging sensors, or à collection of miniaturized micro or 
nano lenses focusing light from different perspectives on a 
Single processor chip collectively analyzing the entire image 
information from all perspectives to measure the depth of 
each pixel fom each perspective, 

10053) 8. Remote objectis & Remote terminals: One or 
more human subjects, living beings, physical objects or 
алк located in a designated three dimensional space in a 
Single or multiple geographical locations who are to be vir- 
Wally teleported to different location. The complete assem- 
blage of teleportation enabling hardware and software infra- 
siructure at such а remote location is refered as remote 
terminal. 

19054] 9. Host Обет: One ог more man subject, living 
being located in a designated three<imensional space in a 
geographical locaton, who initiate а teleportation session 
with one oF more remote teleportation terminals, and who are 
tobe virally teleported to a pre-defined virtual cation. The 
complete assembloge of teleporation enabling hardware and 
Software at such а host location is referred as host termina 

19055] 10. Camera view background: The local back- 
‘round environment surrounding esch of one or more remote 
objeet(s) or host objets) from which the corresponding 
обе) have to be extracted and transmitted with aipha 
‘channel (transparency) o the host terminal, o tht various 
teleported or computer generated graphic elements con be 
integrated into а composite teleported scene. 

10058] 11. Teleported scene background layer: The back 
round layer comprising fone or more preselected computer 
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generated graphie content, retrieved ftm a repository, for 
Snserion into the integrated, composite teleported scene. 
10057] 12. Teleported scone foreground layer: The fore- 
round layer comprising of one ar more preselected computer 
generated graphic content, retrieved from a repository, for 
insertion into the integrated, composite teleported scene 
16058] 13. Elements of a teleported scene: The remote 
objects}, host обесе), computer generated background 
graphics layers), computer generated foreground graphics 
Jayerísy and alpha and audio channel associated with each of 
them constitute the elements of the teleported scene. 

[0059] 14. Remote Object Connection Module (ROCMF A 
set ol Computer programs that is used to logically connect one 
Ог more remote objects in real time vin internet means that 
include but are not limited о a telecommunication Tink, or a 
‘Wied or wireless local area network (LAN), or a wide area 
network (WAN), or a virtual private network (VPN) or intra- 
nel through wired o wireless elooommuniation protocol, or 
TCPIP protocol, or GPRS protocol or WiFi protocol Blue- 
tooth or radiofrequency protocol ora telecommunication pro- 
tocol 

19060] 15. Object Scene Capture Module (OSCM):A set of 
computer programs that receive, a input from RGB sensor, 
the image of object scene in real ime from the teleporting 
déco 

10061) 16.Object Extraction Module (OEM): set of com- 
Puter programs that rely on 2D or 3D background and Tore. 
‘round segmentation techniques to extract in rel time scene 
objects from their backgrounds. 

10062) 17. Remote Object Transmission Module (ROTM): 
A setofcomputer programs that transmit in real time, 1o a host 
Object terminal, the extracted image of a remote object along 
‘wth associated parameters, those include but not limited 10 
depth, texture, color, alpha channel and audio channel. 
10063) 18. Object Insertion Module (OIM): A set of com- 
Puter programs that integrates, places and composes ane or 
more remote teleported objects within alpha channeled areas 
of extracted host object image scene. 

[0064] 19. Foreground Layer Insertion Module (FLIM): A 
Set of computer programs that inserts їп real time a pre- 
defined foreground layer of computer graphics to the compo- 
sition of teleported scene. 

[0065| 20 Background Layer Insertion Module (BLIM A 
set of computer programs that inserts in real time а pre- 
defined background layer of computer graphics to the com- 
position of teleported scene. 


10066] 21. Таеропей Scene Compositing Module 
(TSCM): А set of computer programs that integrates and fine 


tunes in real time the composition of all the elements ofthe 
teleported scene, such as host and remote objects, back 
ground and foreground layers of computer graphies, alpha 
hannel and audio channel to produce а ive composition of 
teleported environment. 

10067] 22. Таеропей Composite Seene Display Module 
ТСБМ) A set of computer programs that display in real 
time the integrated, composite teleported scene on display 
devices ofeach of the participating teleportation terminals. 
10068] 23. Communication Module (CM: А set of com- 
Puter programs which delivers the integrated, composite tl 
Ported scene in real time to а preselected destination using 
either wired or wireless telecommunication protocol, or TCP 
TP protocol, or WiFi protocol ог Bluetooth, or a radiofre- 
suency protocol 
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[0069] 24. Central Processing Unit (CPU) A computing 
System that analyzes and executes the operations of ROOM, 
OSCM, OEM, ROTM, OIM, FLIM, BLIM, TSBLIM, 
TCSM, TCSDM. 
10070) The present invention is now described with refer- 
ence to the drawings. An overview of a system in a preferred 
embodiment facilitating virtual teleportation of three remote 
Objects in a teleportation session to а new rel or vital 
location using non-holographic technique is now discussed in 
conjunction with FIGS. (a) and 1(0). FIG. Lo) ilosttes the 
Technical implementation of virtual teleportation in client 
server network architecture, while FIG. 1(6) illustrates imple- 
mentation in a poer40-peer network. The system 100 includes 
а plurality af objects 104, 112 and 124 located at plurality of 
teleportation terminals who are to be teleported. The host 
object 102 at host terminal initiates the teleportation session, 
Host object is present in a backdrop comprising of host back- 
ground elements 104. The host scene is captura by the Ке 
sensor (camera) of a teleporting device 106 coupled to a 
computing device 108, Afer removal of background ele 
ments 102, 110 is the extracted alpha channeled ROB image 
audio ofthe host object 104. The extracted image data 
Trois transmitted fom the host terminal via Inert through 
wired or wireless means toa real time teleportation server 
132 In a peer-to-peer network the teleportation server 132 is 
not required FIG. 1(6) since the elements of the scene at the 
host and each of the participating terminals are transmitted 
directly between them in reul time. 


10071] A remote object 112 at a remote teleportation ter- 
minal is present in a remote background 114, The remote 
‘Scene at the remote terminal is captured by teleporting device 
T6 coupled tos computing device T18. 120 denotes the alpha 
‘channeled extracted image with embedded audio of remote 
‘object 112, which is transmitted via internet through wired or 
‘wireless means: Another remote object 122, atanother remote 
teleportation terminal, is present along with remote back 
ground element 124. The remote scene at this remote terminal 
is captured by teleporting device 126 coupled to a computing 
device 128. 130 denotes the exrocted image data of remote 
object 124, which is transmitted along with its corresponding 
alpha channeled background Ма internet through wired or 
‘wireless means. In a client-server network architecture FIG. 
Ta), the teleportation server 132 inserts and manipulates 
each of the transmitted alpha-channeled object image data 
110, 120 and 130 into the alpha channeled background areas 
ofthe host environment, so that each object image is overlaid 
distinct from each other on ils predefined location in the 
teleported scene or environment. The environment that 
includes all the teleported objects participating in the telepor 
tation session is then enhanced by insening one or more 

те foreground layers 
136 intoa composite 38. Such background 
and foreground layers are retrieved from a database of com- 
puter generated graphie coment. The final integrated compos- 
ft teleported scene or environment 138 is then displayed on 
a display panel at each of the participating terminals, Such 
display Б either a plasma display panel, or an LCD (liquid 
‘crystal display) panel, oran LED (light emitting diode) or an 
OLED (organe light emitting diode) display panel, ora video 
projector or a see-through display screen, or a television set. 


[0072] As illustrated in FIG. ND) in а peer-to-peer net 
‘work all the data processing steps are distributed and shared 
berwoen the participating teleportation terminals, und the 
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composite teleported scene 138 is generated at the client 
Terminal itself and shared with each of the participating 1er- 
minals seamlessly 

[0073] Ench ofthe teleportation terminals is equipped with 
means to initiate, modify, pause or record a teleportation 
Session, to invite, add or delete participants in a teleportation 
Session. The participants of a teleportation session can also 
chose environment or virtual location (as defined by the fore- 
‘ground and background layers) they want o be teleported in. 
А practical implementation of the present invention can be a 
virual conference taking placebetween participating ето 
ation terminals in a virtual envionment erated by the com- 
puter generated elements of the teleported scene simulating 
Siher а real work! environment or а fictional environment. 

The integrated composite teleported scene of a teleportation 
session can be either recorded locally at one or more telepor. 

Tation terminals, or broadcast live and made instantly avail- 
aible to one or more preselected remote destinations via an 
Internet, or a television satellite link, ora tlecommunicaion 
link, or a wired or wireless local arca network (LAN), or a 
wide area network (WAN) or virtual private newoek{ VPN) 
[0074] For connecting the participating teleportation termi- 
nals with each other the system uses any опе of the commu- 

nication protocols known to prior art suchas TCPIIP protocol, 
GPRS protocol, WiFi protocol, a telecommunication link, a 
wired network, a wireless network, a virtual private network, 
intranet, wireless telocommunication protocol Bluetooth, or 
a radiofrequency protocol. 

[0075] Ina variant ofthis embodiment one or more partici- 

Pating teleportation terminals deploy chroma-keying tech- 

niques for background removal, In yet another variant of the 
embodiment the host teleportation terminal does not deploy 
‘background removal. In another variant of this embodiment, 
the teleportation device coupled о its Internet enabled com- 

puting device is integrated within an LCD panel, an LED, an 
OLED display panel, a video projector, or a ‘see-through 
display sereen, or a television set. In yet another variant, the 
teleportation terminal is handheld communication device, or 
a head-mounted teleportation apparatus. 

10076] Having disclosed the technical aspects of a pre- 
ferred embodiment is some detail, it is pertinent to walk 
through the practical implementation of the instant invention. 
FIG. M) through FIG. 19) ilustrate various steps from ini 
tilings teleportation session to ending the session. While a 
convention keyboard/mouse can be used for executing all the 
teleportation related commands, all the commands can also 
Þe executed via gestures using the virtual interface of the 
invention as depicted herein. The teleportation session is ini- 
tiated by activating the Teleportation Icon 140 on a virtual 
interface by means of hand gesture. The invitation to teleport 
Js sent to selected participants ftom contact list FIG. (4) The 
invited participants accept the invite FIG. е). The initiator 
ofthe teleportation session selects the location (such as under 
water expedition) session FIG. Hf) which is followed with 
‘eleportaton ofthe participants FIG. (а), FIG. 10). FIG. 10) 
to an underwater ship. Finally, at the conclusion of the tele- 
portation session, the session initiator ends the session FIG. 
10. 

10077] Referring now to FIG. 2, which illustrates another 
embodiment of the system facilitating virtual teleporing for 
an e-commerce application, in which a user is teleported into 
a 3D environment of a virtual store or showroom, a virtual 
shopping mall, or, a merchandise service center, and interacts 
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merchandises therein. In a variant of this embodiment, 
one or more merchandises are teleported into user's 3D envi: 
ronment for produet demonstration, pre-purchase preview of 
goods, technical support, troubleshooting and service of pre- 
Owned goods, 202 denotes а human subject or a user at a 
teleportation terminal 204, 

19078] The image parameters audio and video data of 202 
are captured via teleporting device 206 and transmitted to 
teleportation server 208 that hosts a database containing 
specifications, images, computer graphics and 3D models of 
merchandise, such ss а given model of a washing machine 
210. Upon initiation ofa teleportation sesion by the user, the 
teleportation server 208 retrieves the computer gener 
graphics pertaining othe washing machine 210 and transmits 
"bc merchandise data 1o the teleportation terminal 204, where 
itis inserted in the teleported scene 212 in user's 3D spoce as 
а foreground layer appearing in front of the user, Such an 
embodiment can be used for applications wherein several 
customer can be serviced remotely and conveniently for 
sales, marketing or troubleshooting of a product and thereby 
eliminating the ned for a personal visit, Similar embod 

ments can be used in applications such as teaching and pro- 
viding education to students remotely. 

I0079] In another variant of ecommerce teleportation 
embodiment, instead of teleporting the merchandise object 
nto user's 3D space, the user is teleported to a 3D environ- 

ment of a virtual shopping mall or a store. Briefly, in the 
manner described in the first preferred embodiment a illus. 

feted in FIG. the user image captured at the user's thor 

transmitted to the teleportation server where itis inserted into 
ıa teleported scene that includes foreground and background 
layers of computer graphics that crente a real time in-store or 
in-mall shopping experience for the user. 

[0080] The teachings of the instant invention is not оный 
то virtual teleportation of objects such as human subjects or 
material objects into a user's 3D space, but data entry means, 
navigation controls, or icons can also be teleported into user's 
3D space beween the user and the computer display, serving 
as voice ог gesture responsive virtual interface. Such means 
ОГ gesture or voice responsive computer-generate elements 
‘of virtual interface are retrieved Trom theappication database 
and inserted as one or more foreground layers ofthe compos- 

ite scene. These computer- generated graphic elements of vir 

tual interface include 

[0081] a) vial keyboard, virtua! mouse, virtual touchpad, 
virtual pen of varying transparency to make other elements of 
the composite teleported scene behind the foreground layer 
visible 10 enable data input, 

[0082] by vitual menu for accessing different teleportation 
functions as well as navigating to other co-existing and unre- 
lated client applications that include but not limited to, mail 
lient, Internet browser social networking applications, gam- 
ing applications, productivity applications, 

[0083] c) vital icons for displaying application links and 
alerts in real time. 

19084] As illustrated in FIG. 3, such a system of a virtual 
interface application comprise of a computer (teleportation 
terminal operated by a user 302 whose image along with his 
3D space data is captured by a teleporting device (depth 
Sensor plus RGB camera) 304 coupled 10 user's computer 
306. The computer screen displays the interface of the target 
application 308 the user is working on. Such target applica- 

tion has fields in which the user is required to enter personal 
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information by typing text Implementing the features of the 
instant invention the user con perform all actions without 
using any data input hardware. This is achieved by means of 
first generating SD map of user's 3D space by means of data 
captured by the teleporting device 304 that is used for track- 
ing user's band movements. Conputer generat ворс 
elements of virtual interface from the aplication database are 
‘hen retrieved and inserted as a foreground layer in user's 3D 
space. Such elements of vital interlace are rendered trans- 
cent so that the target application on the display screen is 
operationally visible to the user, Virtual keyboard 310 is an 
example of theelementsof virtual interface Anassociationof 
cach key on the virtual keyboard is established with the 3D 
map of user's 3D space, so that when user moves his finger in 
sir to overlap on a specifie key on the virtual keyboard the 
System matches the location of the specifie key with the 
Jocation af user's finger То make both the target application 
and virtual keyboard, clearly visible on screen, the user's 
image is rendered translucent 312. The sereen view of the 
target application сап be either rendered visible through the 
transparent foreground layer or captured in real time ond 
screen capture inserted as background layer 314 of the user's 
Somers view. The ultimate cflc of this composition of the 
translucent foreground layer, the translucent user image and 
the target application's screen image in the background ofthe 
composition is that the target application, the virtual key- 
‘board and user's fingers are all clearly visible to he user, and 
gives him an impression ike the virtual keyboards floating in 
air in between him and the target application interlace dis- 
played on tbe computer sereen. 

10085] FIG. 3а) through 30) further illustrate practical 
implementation of the instant embodiment wherein he user 
begins the method by launching the virtual interlace applica- 
tion's START icon 316 by hand gesture, and then launching 
the target application 318 (Internet Browser) by hand gesture 
FIGS. 3a) and МВ) The user then activates the cursor by 
launching the virtual touchpad 320 o move the cursor to the 
data emey fied on the target application page FIG. N). To 
type the information in the data entry feld FIG. Ny the user 
launches and uses the vital keyboard 322. To move and 
Scroll the page FIO. Me) the user can also lunch the viral 
Page scrolling function 324. The user canals use the drawing 
foo! function 326 то close the application FIG. Xp. 

10086] Such an embodiment as illustrated in FIGS. 3 and 
36-30) enables the user to perform highly sophisticated 
operations remotely using hand movements and without 
Touching any data input hardware or using any wearable or 
gesture recognition proximity hardware. Combining the dis- 
Closed virtual interfaco with voice-activated commands can 
impart unprecedented versatility to the instant invention. 
Such viral interface embodiment can have widespread 
application as a visual and voice interface in gaming and 
entertainment facilitating sophisticated gesture based inter- 
‘ction and navigation In a varant of virtual teleportation of 
virtual interface tools in user's virtual 3D space, the interface 
oes not require any START or HOME button, but can just 
{rigger the aplication links and navigation and other tools by 
justmoving his band othe edge ofthe display sereen. Each of 
{he four edges ofthe display sereen сип beassignod to specifie 
group of virtual interlace tools. 

10087) Referring now to FIG. 4, the drawing illustrates an 
exemplary block diagram depicting the operating modules of 
the system 400 for facilitating virtual teleporting of remote 
objects into user's 3D space using а non-holographi tech- 
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nique. The operating modules referred to hereunder may be 
present on а single or plurality of computing devices present 
at a single teleporation terminal location, or at plurality of 
teleportation terminals, or at remote teleportation servers. 


I0088] System 400 comprises of Object Connection Mod- 
ule (OCM) 402, Object Seene Capture Module (OSCM) 404, 
‘Object Extraction Module (OEM) 406, Remote Object Trans- 
mission Module (ROTM) 408, Object Insertion Module 
(OIN) 410, Foreground Layer Insertion Module (FLIM) 412, 
Background Layer Insertion Modul (BLIM) 414, Teleported 
Composite Scene Integration Мойше (TCSIM) 416. Tele- 
ported Composite Scene Display Module (TCSDM) 418, 
Communication Module (CM) 420, Computer Generated 
Foreground/Backdrop content database 422. These modules 
тау be hosted on a local ar remote server or distributed at 
multiple remote locations. Component 422 provides а means 
for storage of computer-generated foreground and back- 
ground content including data in audio, video, animation, 3D 
image, map or text format. 424 serves as a repository of 
preselected computer-generated foreground and background 


10089] Component 402 is responsible for connecting oneor 
more teleponation terminals with each other and o a com- 
mon teleportation server This connection may be achieved by 
‘wired or wireless means via an Intemet or a telecommunica. 
боп link, ora wire or wireless local area network (LAN), or 
а wide area network (WAN), or a virtual private network 
(VPN) or intranet. Component 404 is responsible for captur- 
ing the object scene comprising of a object along with object 
background by means ofa teleporting device capable of sens- 
ing image attributes and depth parameters. Instances of tele- 
porting devices include time-of-fighn sensor based camera, 
“cured light sensor based camera, dual camera depth sen- 
Sor based camera, multiple camera атау and digital image 
capturing devices capable of 2D pixel differentiation. Con 
ponent 406 is responsible for distinguishing ond separating 
the object fom its immediate background using foreground! 
background segmentation techniques. Component 408 is 
responsible for wansmining selectively or completely, the 
extracted object image along with other image attributes such 
as RGB color, texture, audio, alpha channel from one telepor- 
{ation terminal o the other or to the teleportation server. 

"omponent 410 combines the plurality of remote object 
images received from multiple remote locations for insertion 
into an integrated composite scene rendering individual 
remote images as рап ofthe composite scene by manipulan 
ing them in terms oftheir image attributes. Component 412 is 
responsible or insertion ofa layer of preselected computer 
amplios as а foreground layer while component 4M is 
responsible for insertion of a layer of preselected computer 
graphics as a background layer in the teleported integrated 
composite scene. Component 416 integrates said foreground 
layer, said background layer and remote object images in 


ene. Component 418 is responsible for 
displaying the teleported integrated composite View in а dis- 
play device such в a plasma display panel, an LCD (liquid 
Crystal display) panel, an LED (light emitting diode) an 
OLED (organi light emiting diode) display panel ora video 
projector: Component 420 is responsible for transiting and 
Communicating the teleported integrated composite view to 
preselected destinations including. a handheld communica- 
tion device, an email account, downloadable URL link of a 
remote server, so on and so fort In different embodimentsof 
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present invention, the teleported integrated composite view is 
transmitted through wired or wireless Telecommunication 
protocol, or TCPIIP protocol, or GPRS protocol or WiFi 
protocol or Bluetooth or radiofrequency protocol or IMAP, 
SMTP or a telecommonication protocol 

10090) 


understood and appreciated tbat tbe present invention is not 
Timited by order of steps and that some ofthe steps may occur 
in different order andor concurrently with other steps from 
‘hat illustrated here. At step S02, one or more objects, located 
at geographically diverse teleportation terminals, which are 
required o be virtvally teleported are connected via Interet 
means in real time. At step 504, the object scene a each ofthe 
participating terminals is captured in RGB along with its 
‘pth data by means of a teleporting device. At step 506, the 
remote object image is extracted from the remote background 
using one or more of foreground-background segmentation 
techniques. At step 508, image parameters of captured object 
at each of the participating teleportation terminals, sch as 
color, texture, audio, alpha channel are transmitted either to а 
teleportation server when client-server network architecture 
is deployed, or directly to participating peers if peer-to-peer 
‘network architecture is deployed. At step 510, the ansmitod 
object images are inserted and appropriately placed in rela- 
tion to cach other йо a single composite soene. At step S12, 
a layer of computer generated graphics that can act as virtual 
foreground layer is accessed from a database and inserted in 
the teleported scene. At step 514, а layer of compuler gener 
ated graphics that can act as virtual background layer is 
accessed from a database and inserted in the teleported seene, 
At step 516, cach element ofthe teleported scene, e cach of 
the extracted remote objects, the extracted host object, the 
foreground and background layers of computer generated 
graphics, alpha channels, along with their corresponding 
audio channels are composed into a final composite tele- 
ported scene Al step S18, the integrated composite teleported 
Scene is displayed in real time on a device such as a plasma 
display panel, an LCD (liquid crystal display) panel, an LED 
(light emiting diode) an OLED (organic light emitting 
diode) display panel or by а video projector. The displayed 
Sitegrated teleported coment including the composite back- 
ground scene and remote objects js transmitted to one or more 
preselected destinations such as, a handheld communication 
‘device an email account, downloadable URL link ofaremote 
Server, so on and so forth through wired or wireless telecom- 
munication protocol, or ТСРЛР protocol, or GPRS protocol 
‘of WiFi protocol or Bluetooth or radiofrequency protocolar a 
"elecommunication protocol. 

[0001] FIG-6 illustrates another embodiment ofthe present 
invention in which the teleporting device 602 along with its 
computing hardware 604 and all the different modules are 
шерл within a television set or a display monitor so that 
such television set or display monitor itself functions as a 
Fully functional teleportation terminal. Alternatively, this 
embodiment can also be practiced by compiling all the com- 
Ponents (except the display device) ofthe teleportation sys- 
tem intoa kit that can be provided as a teleportation accessory 
tw a television set or a display panel 

[0092] Inan embodiment ofthe present invention, the com 
puter-generated graphics layers that may be used as fore- 
round background layers in the integrated teleported scene 
Constitute a video gaming environment comprising of one or 
more viral game characters or elements that the remote 
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objeet(s)interocl(s) with immersively whether using hand or 
body gestures, or voice activated commands, or by using 
handheld game controller device. 

[0093] In yet another embodiment of the present invention, 
Ошу a part OF the remote objects are teleported to the remote 
destination, This isachieved by manipulating the image of the 
remote object such that it appears partly transparent. Option- 
ally, some of the remote object may be rendered totally 
transparent, while some may be rendered translucent and 
Some may be rendered as such while transmitting he image 
attributes such as color, texture, alpha channel, and audio 
hannel. This embodiment cam be used for providing a 
Sophisticated gesture based computing interlace. 

[0094] In one embodiment of the present invention one or 
more teleportation terminals deploy chroma-keying tech- 
niques for background removal and object extraction: This is 
particularly important in showcasing а produet or service 
Such as an automobile, or à direct sales session for a fst 
moving consumer product io a large audience physically 
presentin a high footfall public place such as shopping malls 

În such an embodiment host teleportation terminal (public 
place) does not deploy any background removal or object 
extraction, while the remote Terminal may either deploy 
лопа у based or dopi-bosed background removal. In 
another embodiment of the present invention, the plurality of 
remote objects may be the participants of a virtual confer. 

ence, workshop, virtual training, etc., wherein the remote 
Object image captured at remote teleporting terminal along 
‘with associated audio and video data is transmitted into the 
teleported scene at host terminal. 

[0095] ln a yet another embodiment of the present inven- 

tion a useful, confidential and private means of one-on-one 
iatersction is provided for communicating with strangers, 
‘sch as encountered in social and dating networks, In this 
embodiment the user is teleported anonymously into a secure 
and private 3D environment of another unknown user without 
Sharing any of their personal identification forthe purpose of 
Socializing or going on а blind dae with a singer. In still 
another embodiment the computer programs of one or more 
modules run remotely fom a server via an active server 
Webpage, or operate ш а browser plugin, or run from an 
extemal drive of a computer. 

[0096] Although the present invention has been particu- 

larly shown and described with reference to exemplary 
embodiments thereof, it will be understood by those of ordi- 

тшу skill in the ап that various changes in form and details 
may be made therein without departing fom the spirit and 
Scope of the present invention as defined by the appended 
Claims. Therefore, the present embodiments are to be consid- 

ered as illustrative and not restrictive and the invention is not 
о be limited to the written description 

The invention claimed is: 

1. A computersinplemented method of virtually teleport- 
ing non-holographically, in real time, a plurality of objects or 
users located at diverse geographical locations inoa custom- 
ized, seamless 3D environment, using a plurality of telepo 
tation terminals, wherein the method comprises of the steps 
of 

з) a host teleportation terminal initiating connection via 

Interet means to one or more remote teleportation е: 
mils participating in a teleportation session: 
capturing each remote scene at plurality of participating 
terminals comprising of at leat one remote object ina 
remote background and at least one host object in host 
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background, by means of RGB sensor of a teleporting 
device coupled to an internet enabled computing device: 
extracting each ofthe plurality of RGB device-captured 
object images from their corresponding remote bock- 
rounds by means ofa plurality of teleporting devices, 
Coupled to their corresponding intemet enabled comput- 
ing devices: 

A) iransmiting each ofibeextracted RGB-coptured remote 
object images along with their corresponding alpha 
‘channeled background for compositing the final telepor- 

ıe) inserting ech ofthe transmite alpha-channeled object 
images into the alpha channeled background areas ofthe 
bost environment 

1) inserting one or more background layers of retrieved 
computergenerated content 10 produce an integrated 
‘composite teleported scene or environment that includes 
alle objects participating in the teleportation session: 

3) inserting one or more foreground layer of retrieved 
‘computer generat content in the integrated composite 
teleported scene or environment; 

1) compositing the final teleported scene by manipulating 
‘och clement ofthe scene, so that cacho the plurality of 
‘object images is overlaid distinct from each other on it 
‘pre-defined location in reference to the foreground and 
background layers in the teleported scene or environ- 

i) displaying in real time the final integrated composite 
teleported scene or environment оп а display panel at 
‘och of the participating terminals. 

2.A method of claim 1, wherein he step (e) of extraction of 
object images from their corresponding backgrounds are 
achieved by 2D foreground segmentation technique compris- 
ing of 2D pixel recognition and differentiation: 

3A method of claim 1, wherein the step (6) of extraction of 
object images from their corresponding backgrounds is 
achieved by depth differentiation using any one, or combina- 
tion thereof, of the following 3D background segmentation 
techniques: 

a) Time-of Flight imaging. 

Structured light imaging. 

ıe) Dual camera triangulation, 

û) Multiple camera атау of micro or nano cameras or 
lenses. 

4. method ofclaim 1, wherein data processing forone or 

more ofthe steps from a) through h) are 

у shared equally by each of the participating terminals in 
а peer-to-peer network, 

b) are implemented a a remote teleportation server in a 
dlient server network 

5. A method of claim 1, wherein the teleporting device js a 
combination of devices Ша are could toan internet enabled 
computing device and comprise of 

a) at leat one RGB sensor, which is a high definition 
camera with resolutions nol less than 720P that captures 
‘he ive object images at each of the teleportation termi- 
mal; 

b) at least one sudio sensor; and, 

‘at least ane depth sensor, which is based on generating 
3D maps of the objects at each of the teleportation ter- 
minal using one of the following algorithms 
i) dual camera triangulation. 
if) multiple camera array, 
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ii) Timeof Fight, 
iv) sroctared light. 

A method of claim 1, wherein the integrated composite 
teleported scene is either recorded locally at onc or mare 
teleportation terminals, or broadcast live and made instantly 
available to one or more preselected remote destinations via 
an Internet connection, or a television satellite link, or à 
{elocommunicaton Паў, or à wired or wireless local area 
network (LAN), or a wide area network (WAN), or a virtual 
private network (VPN), or Intranet. 

7. A method of claim 1, wherein the plurality of remote 
teleponation terminals are connected by means selected from 
a group comprising of internet protocol, a telecommunication 
Tink, a wired network, а wireless network, а virtual private 
там, intranet, wireless telecommunication. protocol, 
TCPIP protocol, GPRS protocol, WiFi protocol, Bluetooth, 
ora radiofrequency protocol 

8 А method of claim 1, wherein the foreground layer and 
‘the background layer of the integrated composite teleported 
scene constitute a 3D video gaming environment comprising 
‘of virtual game characters and elements tbat interact wiih one 
ог more users immersively by means of voice, hand, body 
gestures or combination thereof 

Э Amethod ofclaim 1, wherein the plurality of remove and 
host objects are participants of a virtual conference that akes 
place in а virtual environment created by the computer gen- 
Ersted elements of the teleported scene simulating either a 
‘eal world environment, or a fictional environment 

10.A method of cim 1, wherein, either 

в) а user is teleported into à 3D environment of a virtual 
Stowe or showroom, a virtual shopping mall, or, a mer- 
ойе service center, andinteracts with merchandise 
therein, or. 

b) merchandises are teleported into user's 3D environment 
Tor product demonstration, pre-purchase preview of 
cds, echnical support, troubleshooting and service of 
preowned goods. 

117A method of claim 1, wherein a user is teleported 
anonymously into a secure and private 3D environment of 
another unknown user without sharing any of their personal 
identification for the purpose of socializing or going on a 
Mind date with a stranger, 

12. А method of claim 1, wherein one or more elements of 
the teleported scene are rendered transparent or translucent 
for providing pre-defined level of visibility to hidden or 
masked clemens 

13. A method of claim 1, wherein at least one background 
cor foreground layer is replaced by а live sereen captare ofthe 
desktop that a user is interacting with, and, one or more 
transparent or translucent foreground layers comprising of 
computer graphics that operate as virtual computing inter- 
Tace, displaying voice o gesture responsive dota entry means, 
navigation controls or icons that include but not limited t: 

a) virtual keyboard, virtual mouse, virtual touchpad, virtual 
pen of varying transparency to make other elements of 
the composite teleported scene behind the foreground 
layer visible to enable data input: 

ъ) virtual menu for accessing different teleportation func- 
tions as well as navigating 1o other co-existing and unre- 
lated client applications that include but not limited to, 
mail client, Internet browser; social networking applica- 
tions, gaming applications, productivity applications 

©) virtual ions for displaying application links and alerts ia 
Teal ime. 
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14. A method of claim 1, wherein the display is a plasma 
display panel, an LCD (liquid crystal display) panel, an LED 
(ight emiting diode), an OLED (organic light emitting 
diode) display panel, a video projector, or a see-through dis- 
play screen, or a television set 

15, A method of chaim 1, wherein the teleportation device 

coupled to its Internet enabled computing device is integrated 
‘within an LCD panel, an LED, an OLED display panel, a 
video projector or a see-through display screen, or a televi- 

16.A methodofclaim 1, whereinthe teleportation terminal 

is handheld communication device, or a head-mounted tele- 
portation apparatus. 

17.Amethodo claim 1, wherein oneor more participating 

teleportation terminals deploy chroma-keying techniques for 
background removal. 

18. A method of claim 1, wherein the host teleportation 

terminal does not deploy background removal 

19. A system of virtually teleporting a plurality of remote 

objects fom plurality of remote teleportation terminals in 
meal time into a customized, seamless 2D environment of a 
host object’ host teleportation terminal, by means ofa рі. 
"liy of teleporting devices coupled to a plurality of intemet 
enabled computing devices, comprising of 

ıa) Remote Objet Connection Module (ROOM) which is a 
set of computer programs that is used to logically con: 
nect one oF more remote objects via internet means: 

y ObjoctScene Capture Module (ОСМ), which is a set of 
computer programs that receive, as input iom RGB 
Sensor, the image of object scene in real time from the 
перо device; 

9 Object Extraction Module (OFM) which is a set of 
computer programs that deploy either 2D pixel recogni- 
tion and differentiation techniques for foreground seg- 
mentation, or, 3D depth sensors for foreground-back. 
mound segmentation t0 extract object with alpha 
Channel fom background ofthe captured object seene in 
real time: 

d) Remote Object Transmission Module (ROTM) which is 
а set of computer programs that transmit in real time, to 
^ ost object terminal, the extracted image of a remote 
‘objectalong with associated parameters that include but 
not limited to depth, texture, color, alpha channel: 

© Object Insertion Module (OIM) which а set of com- 
purer programs that integrates, places and composes in 
Teal time one or more remote teleported objects within 
alpha channeled areas of extracted host object image 

9 Background Layer Insertion Module (BLIM). which is a 
set of computer programs that inserts a predefined 
backaround layer of computer graphies to the composi- 
tion of teleported scene in real time; 

2) Foreground Layer Insertion Module (FLIM), which is a 
Set of computer programs that inserts a pre-defined fore- 
ground layer of computer graphics to the composition of 


is а set of computer programs that integrates and fine 
tunes in real time the composition of host and remote 
objects with background and foreground layers of com 
Puter graphics to produce a live composition of tele- 
ported environment; 

i) Teleprted Composite Scene Display Module (TCSDM) 
Which is a set of computer programs that display in eal 
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time the integrate, composite teleported scene on dis- 
play devices of ach of the participating teleportation 
terminals: 

j) Central Processing Unit (CPU), which analyzes and 
executes the operations of ROCM, OSCM, OEM, 
ROTM, OIM, FLM. BLIM, TSBLIM, TCSM, 
TCSDM. 

20. A method of elim 19, wherein the integrated compos- 
ite teleported scone is either recorded locally at опе or more 
teleportation terminals, or broadcast live and mode instantly 
available to one or more preselected remote destinations via 
‘a Internet connection, or a television satelite or a telecom- 
munication link, or a wired or wireless local area network 
(LAN), or a wide area network (WAN), or a virtual private 
network (VPN) cr intranet. 

21. A method of cim I9, wherein the plurality of remote 
‘objects are connected by means selected from a group com- 
prising of internet protocol, a telecommunication link, а 
‘wired network, a wireless network, a virtual private network, 
intranet, wireless telecommunication protocol, TCP/IP pro- 
tocol, GPRS protocol, WiFi protocol, Bluetooth, radiofre- 
quency protocol, a telecommunication protocol 

22. A method of claim 19, wherein the foreground layer 
and the background layer of the integrated composite tele- 
ported scene constitutes 3D video gaming environment con 
prising of virtual game characters and elements that interact 
with one or more users immersively by means of voice, band, 
or body gestures. 

25. А method of cim 19, wherein the platy of remote 
and host objects are participants of a virtual conference that 
takes place in a virtual environment erated by the computer 
generated elements ofthe teleported scene simulating either a 
Teal world environment ога fictional environment 

24. A method of claim 19, wherein, either. 

a) a user is teleported into à 3D environment of a virtual 
Sore or showroom, a virtual shopping тай, or, а met- 
Chandise servie center, and interacts with merchandises 
therein; or, 

b) merchandises are teleported into one or more users’ 3D 
‘environment for product demonstration, pre-purchase 
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preview of goods, technical support, troubleshooting 
and service of pre-owned goods 

25. А method of claim 19, wherein a user is teleported 
anonymously into a secure and private 3D environment of 
‘another unknown user without sharing any of their personal 
‘entitication for the purpose of socializing or going on a 
blind date with a stranger. 

26. A system of claim 19, wherein one or more foreground 
layers comprise of computer graphies that operate as virtual 
computing interface displaying voice or gesture responsive 
data entry means and navigation controls or icons that include 
but not limited to: 

2) viral keyboard, virtual mouse, virtual touchpad, virtual 

реп of varying transparency to make other elements of 
‘the composite teleported scene behind the foreground 
layer visible to enable data input: 

в) virtual menu for accessing different teleportation func 
tions as well as navigating to other co-existing and unre- 
lated client applications hat include but not Jimited to, 
mail client, Internet browser, social networking applica- 
tions, gaming applications, productivity applications: 

ч) virtual icons for displaying alerts in real time. 

27.4 system of claim 19, wherein the computer programs 
of one or more modules ran remotely from a server via an 
active server webpage, or operate as a browser plugin, or run 
from an external drive ofa computer. 

28. system afhim 19, wherein a Communication Mod- 
ule (CM) whichis aset ofeomputer programs that stream live 
the integrated, composite teleported scene to one or more 
preselected remote destinations. 

29, A system of claim 19. wherein one or more teleporta- 
tion terminals deploy chroma keying techniques for back- 
around removal 

30, А method of claim 19, wherein the host teleportation 
terminal doesnot deploy background removal. 

31, A system of claim 19, wherein modules (а) through (h) 
and module (j) are compiled as a kit that can be incorporated 
ato a television set or a display panel. 


Teleportation Through Communications 
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Abstract—A stereoscopic, stereophonic, user-controllsble communica: 
tions system Is described. This system might allow the user to feel 
ВАЗН present at some remote location and thes might be considered 
1o be an approximation through communications to teleportation. 
While admittedly somewhat futuristic, such а teeprtair-troezh- 
Communications system might be realistic in the band ithrch future. 
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Jo the interim, the system might be useful for experimental explorations 
ofthe feeling of physical presence in interpersonal communication. 

1. ытворостом 
д. Communications—A Substitute for Travel 

‘The physical transportation of people seems to be a significant 
contributor to the cause of many of the crises in such areas as 
energy and urban congestion presently aficting the United 
States. The use of communications as a replacement for the 
physical transportation of people might help to solve such 
transportation-related crises. 

"To a considerable extent, the conventional telephone probably 
already substitutes for much travel, although the increased 
interpersonal interaction resulting from the telephone has 
possibly increased travel to some extent also, Tt is possible that a 
richer communications system using not only audio com- 
munications but also video communications might allow com- 
‘munications to substitute for even more travel situations. On 
the other hand, the telephone and its audio-only relatives might 
already have substituted for those situations in which а com- 
‘munications substitute were possible, These are interesting and. 
significant issues worthy of further future research. 


в, Video Teleconferencing 

Communications systems have already been designed to enable 
two groups of people to hold a conference between two physically 
separate locations through the use of interactive video com- 
munications. A British system called Confravision, a system 
at use at Bell Laboratories between Murray Hill and Holmdel, 
NI, and the intercity pcTuRERHONE ® Meeting Service presently 
being offered by the American Telephone and Telegraph Com- 
pany are somewhat similar in that these three systems use many 
television cameras and monitors with automatic voicecontrolled 
video switching so that the person speaking can be seen by al 
at the remote location [1]- [3] 


C. Factors Affecting Teleconferencing Usage 

А number of other teleconferencing systems also exist, some 
using sophisticated video technology and others using simple 
audio-oaly technology [4]. Some of these systems experience 
good usage while others do not. The factors affect'ng usage 
might be related to the off-premises nature of some of these 
systems, the nature of the meetings, the relationship between 
the participants, the economic tradeoff against travel, or some 
aspect of the teleconferencing technology itself. This pape 
addresses the technology factor by suggesting an “ultimate 
‘communications system that would be applicable to tele- 
‘conferencing 


D. Physical Presence 

When using the telephone or some visual communications 
device, the user usually does not feel physically present at the 
remote location. However, when one person visits another 
person, they are each able to sense physical presence through 
various acoustic and visual stimuli, Quite possibly, people travel 
to visit and meet with other people because of some human 
need to sense this physical presence 

‘The nature of the sensation of physical presence needs definition 
and exploration so that its importance in face-to-face com- 
munications сап be ascertained, Whether "physical presence" 
сап be “felt” remotely through the use of communications 
technology needs to be determined along with the technological 
requirements for transmitting such "physical presence,” if 
indeed it can be transmitted. 
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E. Teleportation Through Communications 

"The acoustic and visual stimuli that a person senses when 
visiting another person should probably be retained as closely 
as possible in any communications system intended to convey a 
feeling of physical presence. Thus both stereophonic audio 
and stereoscopic video would seem to be required for a com- 
‘munications system intended to "convey" а person from one 
location to another, Also required would be an ability for the 
users to determine themselves where the remote equipment looks 
and listens 

The features of stercophonic audio, stereoscopic video, and 
user control are essential ingredients in the communications 
system proposed in this paper to allow a person to feel physically 
present at a remote meeting with one or more other people. 
This system, through communications, would approximate 
teleportation! 

И, A TELEPORTATION-THROUGH-COMMUNICATIONS SYSTEM 
A. System Description. 

"The teleportation-through-communications system proposed 
їп this paper consists of equipment used by the user and equip- 
ment located at the remote location. As is depicted in Fig. 1, 
the user wears a stereophonie headset that is equipped with а 
boom microphone. Attached to the headset is a spectacle 
device that presents a separate image to cach eye. Suitable optics 
эге used so thatthe images seem to be located about 6 m from 
the user. 

‘The images presented to the user come from the faces of two. 
cathode ray tubes. Small cathode ray tubes might be located on 
each side of the headphone-spectacle device, or alternatively, 
fiber optics might be used to transmit the images to the spectacle 
device 

‘The headphone band is attached to a gimbal device that 
senses any movement of the users head. Alternatively, coils 
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Fig. 2. Signal paths required for teleportation through communications system, 


or some form of radio transmission might be used to sense 
movement of the user's head, 

The remote system consists of two small television cameras 
that are positioned about 6 cm apart to correspond to the 
distance between the two ejes of a person. Two microphones 
are mounted with the cameras to approximate the distance 
between two human cars. All this equipment, including a small 
loudspeaker, is mounted on a platform that can be automatically 
turned and tilted by an appropriate mechanism, 

‘The images picked up by the two television cameras are 
transmitted to the two television cathode ray tubes which then 
Present the two images separately to each eye of the user as 
shown in Fig. 2. The acoustic signals picked up by the two 
‘microphones are transmitted to the two separate earphones which 
present а separate acoustic signal to each ear of the user. The 
physical position of the user's head is sensed by the gimbal 
mechanism, and this position information is transmitted to 
motors which control the position of the platform to corres- 
pond to the position of the user's head. Any speech spoken by the 
user is picked up by the boom microphone and is transmitted 
to the loudspeaker located on the platform. 

With this system, the user is able to turn his head and see 
stereoscopically and hear stereophonically what is happening 
at the remote location. Any speech spoken by the user will be 
heard by those present at the emote location, and any conversa- 
tion that occurs at the remote location will be heard stereo- 
Phonically by the user. 


B. Technological Options 

Stereoscopic information is conveyed by the horizontal 
shifts of images relative to their backgrounds, Hence, the two. 
images picked up by the two cameras would be quite similar 
“Thus differential coding of one image relative to the other would 
seem appropriate in order to reduce the bandwidth required 
to transmit the left and right visual information. 

Rather than physically moving the cameras, mirrors might 
be used in front of the lenses to change the viewing direction. 


Electronic steering of a microphone array might be used rather 
than physical movement of two microphones. 

Zoom lenses might be added to the two cameras so that the 
user could zoom in on some picture or scene of interes. In this 
жау, the user could substitute for the usual ability of moving 
closer to see something of particular interest 

The bandwidth required to transmit two video signals might 
be reduced by using а device to track the movement of the user's 
eyes [5]. Since the human visual system sees high resolution only 
within а very small field, the resolution of the television image 
outside this field could be greatly reduced and the user would 
not know that any degradation had occurred 

‘A stercophonic headset for which the sound images are not 
localized within the listener's head but are localized externally 
has recently been demonstrated [6]. This has been accomplished 
by the use of microphones which closely approximate the acoustic 
properties of the human ear and head and by the use of earphones 
"which are tightly coupled to the listener's ears with proper 
acoustic impedance matching. The use of this stereophonic 
system in the teleportation-through-communications system 
would probably enhance significantly the realism of the feeling 
of acoustic presence at the remote location. 

‘The sféreoscopic television should probably be in color to 
‘enhance the feeling of realism and presence. At the present, 
however, color television cameras are quite large and bulky, 
and hence two cameras could probably not be mounted easily 
оп the remote platform. One possible solution would be the use 
of fexible fiber-optics bundles to carry two images from the 
platform to the stationary color cameras. Alternatively, recent 
research has demonstrated the feasibility of solid-state charge- 
coupled color cameras that are lightweight and small sized [7]. 


C. User Surrogate 

‘The remote system would in effect be a surrogate for the user. 
For example, if someone at the remote location spoke the user's 
Darme, then the user would stereophonically locate the direction 
of the speaker and would turn his head in that direction. This 
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action would be sensed by the gimbal mechanism which would 
then cause the platform to turn in the same direction, and the 
user would be able to see the person who spoke his name. The 
people at the remote location would see the platform turn and 
Would therefore know that the user was looking at them. The 
directional characteristics of the loudspeaker mounted on the 
platform would also serve аз à clue to the remote people as to 
the direction in which the user was speaking. As they became 
accustomed to the remote device and its responses, people at 
the remote location would probably come to accept the device 
эз a surrogate for the user, However, the people at the remote 
location would be somewhat at a disadvantage since they would 
be unable to see the facial expressions of the user. 

The platform device might be equipped with a handle so that 
it could be transported easily to any room or other location 
where the user wished to be "present" for some conference ог 
meeting. The "surrogate" might be placed on a table, chair, 
or other suitable resting place. The headphone device worn by 
the user would also be portable 

"Thes both the platform device and the headphone device 
could be used at different times by diferent people to "attend" 
different meetings at different locations, Neither the user nor the 
people at the remote location would have to go to a special site- 
the user's office and a regular conference room would be sufficient, 
The only requirement would be a broadband transmission facility 
between the user's office and the remote location, 


ш. Discussion 


4. Market Prospects 


The teleportation-through-communications system described 
in this paper probably is not a marketable product io the near 
future. The hardware is quite elaborate and would undoubtedly 
be quite expensive, The user must wear a cumbersome head- 
phone spectacle device. Also, a large amount of bandwidth is 
needed for transmitting two television images. 


B. Technical Feasibility 


"The teleportation-through-communications system described 
in this paper is admittedly quite futuristic, However, such a 
system is definitely within the capabilities of present technology, 
although widespread commercial exploitation is not reasonable 
forthe present 

"The Bell Helicopter Company has constructed a user-controlled 
stereoscopic device for use by helicopter pilots [8], [9]. A 
photograph of the helmetspectacle device worn by the pilot 
is shown in Fig. 3, Two servocontrolled television cameras are 
mounted on struts with a wide physical separation to create ап 
‘exaggerated sensation of depth. The head-mounted stereoscopic 
display was later adapted for use in computer graphics research 
atthe University of Utah [10]. 


C. Research Tool 


For the present, a teleportation-through-commenications 
system would be an interesting demonstration of communica 
tions technology that some day in the future might form the basis 
for а communications service. A tleportation-through-com- 
munications system would be a useful vehicle for studying and 
understanding the importance and role of such factors as 
stereophonic sound, stereoscopic vision, and user control in 
face-to-face interpersonal communications. Evaluations of the 
effects of acoustic and visual distortions on interpersonal 
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Fig, 3. Stereoscopie head-mounted display used by helicopter pilots 
ie CHES е mound the ef the plas Barret The 
fedmpliterpreent a sollied image lo tbe user. (Pbatepraph 
Sonet oF H. We Upon, Bell Игор г Compas. 


‘communications might also be studied using the system. Thus, 

Tor the present, а teleportation-<hrough-communications system 
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Sd interact almost as if hey were co present. 


ABSTRACT 
We present an end-to-end system for augmented and vit- 
tual reality telepresence, called Holoportation. Our system 
demonstrates high-quality, real-time 3D reconstructions of a 

entire space, including people, furniture and objects, using a 
set of new depth cameras. These 3D models can also be trans- 
mined in real-time to remote users. This allows users wearing 
Virtual or augmented reality displays to see, hear and interact 
With remote participants in 3D, almost as if they were present 
in the same physical space. From an audio-visual perspec- 
tive, communicating and interacting with remote users edges 
closer to face-to-face communication. This paper describes 
the Holoportation technical system in full, its key interactive 
capabilities, the application scenarios it enables, and an initial 
qualitative study of using this new communication medium. 
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Figure 1. Haloportation is à new immersive telepresence system that combines the ability to capture high ч 
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INTRODUCTION 
Despite huge innovations in the telecommunication industry 
over the past decades, from the rise of mobile phones to the 
emergence of video conferencing, these technologies are far 
rom delivering un experience close to physical co-presence. 
For example, despite а myriad of telecommunication tech- 
nologies, we spend over a trillion dollars per year globally on 
business travel, with over 482 million fights per year in the 
US опе! This does not count the cost on the environment 
Indeed telepresence has been cited as key in batting carbon 
emissions in the future 


However, despite the promise of telepresence, clearly we are 
still spending a great deal of time, money, and CO; get- 
ting on planes to meet face-to-face. Somehow much of the 
subtleties of face-to-face co-located communication — eye 
contact, body language, physical presence — are still lost in 
even high-end audio and video conferencing. There is still a 
clear gap between even the highest fidelity iclecommunica- 
tion tools and physically being there. 


In this paper, we describe Holoportation, a step towards ad- 
dressing these issues of telepresence. Holoportation is a new 
immersive communication system that leverages consumer 
augmented reality (AR) and virtual reality (VR) display tech- 
nologies, and combines these with a state-of-the-art, real-time 
3D capture system. This system is capable of capturing in full 
360° the people, objects and motions within а room, using а 
Set of custom depth cameras. This 3D content is captured and 
transmitted to remote participants in real-time 


Any person or object entering the instrumented room will be 
‘captured in full 3D, and virtually teleported into the remote 
participants space. Each participant can now see and hear 
these remote users within their physical space when they wear 
"єрт www. forbes. con/zites/kenrapoza/2013/08/06/ 
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their AR or VR headsets. From an audio-visual perspective, 
this gives users an impression that they are co-present in the 
same physical space as the remote participants. 


Ош main contribution is a new end-to-end immersive system. 

for high-quality, real-time capture, transmission and render- 

ing of people, spaces, and objects in full 3D. Apart from the 

system as а whole, another set of technical contributions are: 

* A new active stereo depth camera technology for real-time 
high-quality capture. 


«= A novel two GPU pipeline for 


ier speed temporally 


© A realtime textui that creates consistent col- 


‘red reconstructions, 


pip 


+ Low latency pipeline for high quality remote rendering. 
© Spatial audio that captures user position and orientation. 
© A prototype for headset removal using wearable cameras 


Furthermore, this paper also contributes Key interactive capa- 
bilities, new application scenarios, and an initial qualitative 
study of using this new communication medium. 


RELATED WORK 
There has been a huge amount of work on immersive 3D. 
telepresence systems (see literature reviews in [16, 4, 32]. 
Given the many challenges around real-time capture, trans- 
mission and display. many systems have focused on one spe- 
cific aspect. Others have constrained the scenarios, for exin 
ple limiting user motion, focusing on upper body reconstruc- 
tions, or trading quality for real-time performance. 


Early seminal work on telepresence focused on capturing dy- 
namic scenes using an array of cameras [17,27]. Given both 
the hardware and computational limitations of these early sys- 

low resolution 3D models could be captured and 
transmitted to remote viewers. Since this early work, we have 
seen improvements in the real-time capture of 3D models us- 
ing multiple cameras [57, 55, 31]. Whilst results are impres- 
sive, given the real-time Constraint and hardware limits of the 
time, the 3D models are still ar from high quality. [48, 36] 
demonstrate compelling real-time muli-view capture, but fo- 
cus on visual hull-based reconstruction — only modeling sil- 
houette boundaries. With the advent of Kinect and other con- 
sumer depth cameras, other real-time room-scale capture sys- 
tems emerged [39, 43, 25, 47]. However, these systems agai 
lacked visual quality due to lack of temporal consistency of 
captured 3D models, sensor noise, interference, and lack of 
camera synchronization. Conversely, high quality offline re- 
construction of human models has been demonstrated using 
both consumer, e.g. [13], and custom depth cameras, e.g. 
[11]. Our aim with Holoportation is to achieve a level of vi- 
sual 3D quality that steps closer to these offline systems. Ву 
doing so, we aim to achieve a level of presence that has yet to 
be achieved in previous real-time systems. 


Beyond high quality real-time capture, another key differen- 
tiator of our work is our ability to support true motion withi 
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the scene, This is broken down into two parts — remote and 
local motion, Many telepresence systems limit the local user 
toa constrained seating/viewing position, including the sem- 
inal TELEPORT system [19], and more recent systems [47 
10, 38, 5, 62], as part of the constraint of the capture setup. 
Others constrain the motion of the remote participant, typi- 
cally as a by-product of the display technology used whether 
it is a situated stereo display [10] or a more exotic display 
technology. Despite this, very compelling telepresence sce- 
narios have emerged using situated autostereo [42. 45], cylin- 
пса! [28], volumetric [24], lightfield [1] or even true holo- 
graphic [7] displays. However, we feel that free-form mo- 
tion within the scene is an important factor in creating a more 
faithful reconstruction of actual co-located presence. This im- 
portance of mobility has been studied greatly in the context 
of co-located collaboration [37], and has motivated certain 
{ele-robotics systems such as [26, 33], and products such as 
the Beam-PRO. However, these lack human embodiment, are 
costly and only support a limited range of motio 


There have been more recent examples of telepresence sys- 
tems that allow fluid user motion within the space, such as 
blue- [21] or [4]. However, these systems use stereoscopic 
projection which ultimately limits the ability for remote and 
local users to actually inhabit the exact same space. Instead 
interaction occurs through a “Window from one space into 
the other. To resolve this issue, we utilize full volumetric 3D 
capture of a space, which is overlaid with the remote environ- 
ment, and leverage off-the-shelf augmented and virtual reality 
displays for rendering, which allow spaces to be shared and 
co-habited. [40] demonstrate the closest system to ours from 
the perspective of utilizing multiple depth cameras and opti- 
cal see-through displays. Whilst extremely compelling, par- 
ticularly given the lack of high quality. off-the-shelf, optical 
see-through displays at the time, the reconstructions do lack 
visual quality due to the use of off-the-shelf depth cameras. 
End-to-end rendering latency is also high, and the emote user 
is limited to remaining seated during collaboration, 


Another important factor in co-located collaboration is the 
use of physical props [37]. However, many capture systems 
are limited to or have а strong prior оп human bodies [9], and 
cannot be extended easily to reconstruct other objects. Fur- 
ther, even with extremely rich offline shape and pose models 
19), reconstructions can suffer from the effect of “uncanny 
valley" [44]; and clothing or hair can prove problematic [9] 
Therefore another requirement of our work is to support arbi- 
trary objects including people, furniture, props, animals, and 
to create faithful reconstructions that attempt to avoid the un- 
canny valley 


‘SYSTEM OVERVIEW 
1а our work, we demonstrate the first end-to-end, real-time, 
immersive 3D teleconferencing system that allows both 10- 
cal and remote users to move freely within an entire space, 
and interact with each other and with objects. Our system 
Shows unprecedented quality for real-time capture, allows for 
Tow end-to-end communication latency, and further mitigates 
remote rendering latency to woid discomfort 


‘To build Holoportation we designed а new pipeline as shown 
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Figure 2 Overview of the Holopartaion pipeline. Our capture units compote RED streams plux a segmentation 
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în Fig. 2. We describe this pipeline in full in the next sections. 
beginning with the physical setup, our algorithm for high 
quality depth computation and segmentation, realistic tempo- 
ral geometry reconstruction, color texturing, image compres- 
sion and network, and remote rendering 


Physical Sotup and Capture Pods 
For full 360° capture of the scene, we employ N = 8 camera 
pods placed on the periphery of the room, pointing inwards 
To capture a unique viewpoint of the subjectscene. Each pod 
(Fig. 3, middle) consists of 2 Near Infra-Red cameras (NIR) 
and a color camera mounted on top of an optical bench to 
ensure its rigidity. Additionally a diffractive optical element 
(DOE) and laser is used to produce a pseudo-random patter 
(for our system we use the same design as the Kinect VI). 
We also mount NIR filters on top of each NIR camera to filler 
out the visible light spectrum, Each tinocular pod generates 
a coloraligned RGB and depth stream using a state-of-the-art 
Stereo matching technique described below, Current baseline 
used in the active stereo cameras is 15 centimeters, giving 
an average error of 3 millimeters at | meter distance and 6 
millimeters at 1.5 meter distance, 


In total, our camera rig uses 24 4MP resolution Grasshopper 
PoiniGrey cameras. All the pods are synchronized using an 
external trigger running at 30fps. Fig. 3. right shows an 
example of images acquired using опе of the camera pods. 


The first step of this module is to generate depth streams, 
Which require full intrinsics and extsinsies calibration, In 
this work we use [63] for computing the camera parameters. 
Another standard calibration step ensures homogeneous and 
consistent color information among the RGB cameras. We 
perform individual white balancing using a color calibration 
chart. Once colors have been individually tuned, we use one 
RGB camera asa reference and warp the other cameras to this 
reference using a linear mapping. This makes the signal con- 
sistent across all the RGB cameras. This process is performed 
offline and then linear mapping across cameras is applied at 


Depth Estimation 
Computing 3D geometry information of the scene from mul- 
iple view points is the key building block of our system. In. 
our case, the two key constraints are estimating consistent 
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depth information from multiple viewpoints, and doing so in 
real-time. 


Depth estimation is a well studied problem where a number 
of diverse and effective solutions have been proposed. We 
considered popular depth estimation techniques such as struc- 
tured light, ime-of-fight and depth from stereo for this task. 


Structured light approaches allow for very fast and precise 
depth estimation [59. 49, 6, 3, 15]. However, in our setup 
of mulii-view capture structured light-based depth estima- 
tion suffers from interference across devices. Another alier- 
native strategy is time-of-flight based depth estimation [22], 
which has grown to be very popular, however, multi-path is 
Sues make this technology unusable in our application. Depth 
rom RGB stereo is another possible solution that has seen 
several advances in real-time depth estimation [51, 61, 56, 
52]. Passive stereo uses а pair of rectified images and esti- 
‘mates depth by matching every patch of pixels in one image 
"with the other image. Common matching functions include 
sum of absolute differences (SAD), sum of squared differ- 
ences (SSD), and normalized cross-correlation (NCC). This 
is a well understood approach to estimating depth and has 
been demonstrated to provide very accurate depth estimates 
18]. However, the main issue with this approach is the inabil- 
ity to estimate depth in case of texture-less surfaces, 


Motivated by these observations, we circumvent all these 
problems by using active stereo for depth estimation. In an 
active stereo setup, each camera rig is composed of two NIR 
cameras plus one or more random IR dot pattern projector 
(composed of laser plus DOE). Each serves as a texture in the 
Scene to help estimate depth even in case of texture-less sur- 
faces, Since we have multiple IR projectors illuminating the 
scene we are guaranteed to have textured palehes to match 
and estimate depth, 


Additionally, and as importantly, we do not need to know 
the patter that is being projected (unlike standard structured 
light systems such as Kinect V1). Instead, each projector sim- 
ply adde more texture to the scene to aid depth estimation, 
"This circumvents the issues of interference which commonly 
‘occur when two structured ight cameras overlap. Here, over- 
lapping projectors actually result in more texture for our 
‘matching algorithm to disambiguate patches across eameras, 
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Figure 3. Left: Haloportatio rig. Middle: Tinocilar Pod: Right: NIR and RGB images acquired from а pod. 


so the net result is an improvement rather than degradation in 
depth quality. 

With the type of depth estimation technique narrowed down 
то active stereo, our next constraint is real-time depth estima- 
Чоп, There are several approaches that have been proposed 
Tor depth estimation [53]. We base our work on PatchMatch 
stereo [8], which has been shown to achieve high quality 
dense depth maps with a runtime independent of the num- 
ber of depth values under consideration. PatchMatch stereo 
allemates between random depth generation and propagation 
of depth based on the algorithm by [2], and has recently been 
extended to real-time performance by assuming fronto par- 
allel windows and reducing the number of iterations of depth 
propagation [65]. In this work, we develop a real-time CUDA, 
implementation of PatehMatch stereo that performs depth es- 
timation at as high as SOfps on a high-end GPU such as an 
NVIDIA Titan X in our case, Details of the GPU implemen- 
lation are provided later in the paper. Examples of depthmaps 
are shown in Fig. 4 


Foreground Segmentation 
‘The depth estimation algorithm is followed by a segmentation 
step. which provides 2D silhouettes of the regions of interest 
These silhouettes play a crucial rale — not only do they help in 
achieving temporally consistent 3D reconstructions [14] but 
they also allow for compressing the data sent over the net- 
work. We do not use green sereen setups as in [11], to ensure 
that the system can be used in natural environments that ap- 
pear in realistic scenarios 


The input of the segmentation module consi of the стаі 
RGB image 1 and depth image Р, The systems io main- 
tins background appearance обе far he scene from the 

spective ofeach camera pod in a manner айг to рэр 
These background models ше based on depth and КОВ ap- 
pearance of the emply scene (where the objet of iners 
ке sen) They are represented by an RGB and depth im- 
Age pale fl each Carer pod (1, Dig), Which me ested 
ty averaging over malipie iras bo cnke the system obs 
against nose (е. dep holes, light conditions et). 


We model the foreground/backeround segmentation labeling 
problem using a fully-connected Conditional Random Field 
(CRF) [30] whose energy function is defined as: 


Elp) = Умм) + OD steam) 


Where p are all the pixels in the image. The pairwise terms 
vy (pı. py) are Gaussian edge potentials defined on image gr 
ему in the RGB space, as used in [30]. The unary pote 
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is defined as the sum of RGB 1gs (pi) and depth ij (p) 
based terms: р) = Р) + vac (ns). The RGB term 
is defined as 


rasl) = Us) = Hlp) + [Sig (Ps) = Sp). © 


where H and 5 are the HSV components of the color im- 
ages. Empirically we found that the HSV color space leads to 
better results which are robust to illumination changes. The 
depth based unary term is a logistic function of the form of 
(д) = 1 = 1/0 + ехр (Вибр) — Бь(р,))/о)), 
оо controls the scale of the resolution and is fixed to 


Obtaining the Maximum a Posterior (MAP) solution under 
the model defined in Eq. | is computationally expensive, 
"To achieve real-time performance, we use the efficient algo- 
rithm for performing mean field inference that was proposed 
їп [58], which we implemented efficiently on the GPU. In 
Fig. 4 we depict some results obtained using the proposed 
segmentation algorithm, 


Temporally Consistent 3D Reconstruction 
Given the N = В depth maps generated as described previ- 
‘ously, we want to generate a 3D model of the region of in- 
terest. There are mainly 3 different strategies to achieve this. 
‘The simplest approach consists of visualizing the 3D model 
in the form of point clouds, however this will lead to multiple 
problems such as temporal flickering, holes and fying pixels 
(see Fig. 5). 


A better strategy consists of fusing the data from all the cam- 
eras [23]. The fused depth maps generate a mesh per frame, 
With a reduced noise level and flying pixels compared to a 
simple point cloud visualization. However the main draw- 
back of this solution is the absence of any temporal consis- 
tency: due to noise and holes in the depth maps, meshes gen- 
erated at each frame could suffer from flickering effects, es- 
pecially in difficult regions such as hair. This would lead to 
3D models with high variation over time, making the overall 
experience less pleasant 


Motivated by these findings, we employ a state of the art 
method for generating temporally consistent 3D models in 
real-time [14]. This method tracks the mesh and fuses the 
data across cameras and frames. We summarize here the key 
steps, for additional details see [14] 


In order to fuse the data temporally. we have to estimate the 
nonrigid motion field between frames. Following [14], we 
parameterize the nonrigid deformation using the embedded 
deformation (ED) model of [54]. We sample a set of K "ED. 


Pique 4. Tor 


Figure 5 Temporal consistency pipeline. Top: Point cloud visualization, 
licei placis amd halez. Bottom: temporaly reconstructed meshes. 


nodes” uniformly, at locations (к, Е, C R? throughout the 
mesh V. The local deformation around an ED node gy is 
defined via an affine transformation A, Є РЗ? and a trans- 
lation t, € #1. In addition, a global rotation R € SO(1) and 
translation T € arc added. The full parameters to estimate 
the nonrigid motion field are С = (R, T)U{ Ae, ta The 
energy function we minimize is 


(с) Ала Бы (G) + Maut ы) + 
[КҮРӨ 


Which is the weighted sum of multiple terms that take into 
account the data fidelity, visual hull constraints, sparse cor- 
respondences, a global rotation and a smoothness regularizer. 
All the details regarding these terms, including the implemen- 
tation for solving this nonlinear problem, are in [14]. 


Once we retrieve the deformation model between two frames, 
we fuse the data of the tracked nonrigid parts and we reset 
the volume to the current observed 3D data for those regions 
where the tracking fails. 


Color Texturing 
Адет fusing depth data, we extract a polygonal 3D model 
from its implicit volumetric representation (TSDF) with 
marching cubes, and then texture this model using the 8 in- 
pul RGB images (Fig. 6). A naive texturing approach would 
compute the color of each pixel by blending the RGB images 
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RGB stream. Bottom: depth ream. Ies are masked with the segmentation output 


according to its surface normal ñ and the camera viewpoint 
direction У, In this approach, the color weights are computed 
asi, = vis:mar(0, -N, ^, favoring frontal views with fac- 
tor а and vis is a visibility test. These weights are non-zero 
if the textured point is visible in а particular view (се. not 
‘occluded by another portion of the model). The visibility test 
is needed to avoid backprojection and is done by rasterizing 
the model from each view, producing rasterized depth maps 
(to distinguish from input depth maps), and using those for 
depth comparison. Given imperfect geometry this may re- 
sult in so-called “ghosting” artifacts (Fig. Ta), when missing 
parts of geometry might cause wrongly projected color to the 
Surfaces behind it. Many existing approaches use global op- 
timization to stitch [18] or blend 164. 46] the incoming color 
maps to tackle this problem. However. these implementations 
are not real-time and in some cases use more RGB images, 


Instead we assume that the surface reconstruction error is 
bounded by some value v. First, we extend the visibility test 
with an additional depth discontinuity test. At each textured 
point on a surface, for each input view we search for depth 
discontinuity їп its projected 2D neighborhood in a rasterized 
depth map with radius determined by ¢. If such a discontinu- 
ity is found, we avoid using this view in a normal-weighted 
blending (the associated weight is 0). This causes dilation of 
edges in the rasterized depth map for each view (Fig. Tbe). 
"This can eliminate most ghosting artifacts, however it сап 
classify more points as unobserved. In thi case, we use reg- 
ular visibility tests and a majority voting scheme for colors 


utes rom pad camera е м, (d) Number af age- 
0, (e) Proposed algorithm, (1) Voti Eure ae 
for a given point, to classify each view as trusted, the color 
candidates for this view must agree with a number of colors 
(Fig. 7d) from other views that can see this point, and this 
number of agreeing views should be maximum. The agree- 
ment threshold is multi-level: we start from as small value 
and increase the threshold if no previous views agreed. This 
leads to a more accurate classification of trusted views as it 
helps to avoid false-positives near color discontinuities. Fi- 
nally, if none of the views agree, we pick the view with the 
minimal RGB variance for à projected 2D patch in the in- 
put RGB image, since larger color discontinuity for a patch 
is more likely to correspond to a depth discontinuity of a per- 
fectly reconstructed surface, and thus that patch should not be 
used. 


While this approach works in real time and eliminates most 
of the artifacts (Fig. 7e), there are some failure cases when 
two ghosting color candidates can outvote one true color (Fig. 
70). This is a limitation of the algorithm, and a trade-off be- 
tween quality and performance, but we empirically derived 
that this occurs only in highly occluded regions and does not 
reduce the fidelity of the color reconstruction in the region of 
interest, like faces, We also demonstrate that the algorithm 
can handle complex, multi-user scenarios with many objects 
(Fig. 8) using only 8 RGB cameras. 


Spatial Audio 
Audio is the foundational medium of human communication. 
Without proper audio, visual communication, however im- 
mersive, is usually ineffective, To enhance the sense of im- 
‘mersion, auditory and visual cues must match. II a user sees a 
person to the left, the user should also hear that person to the 
Jen. Audio emanating from a spatial source outside the user's 
field of view also helps to establish a sense of immersion, and 
сап help to compensate for the limited field of view in some 
HMDS. 


In Holoportation we synthesize each remote audio source, 
namely the audio captured from a remote user, as coming 
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from the position and orientation of the remote user in the 
local user's space. This ensures that the audio and visual 
cues ше matched. Even without visual cues, users can use 
the spatial audio cues to locate each other. For example, in 
Holoporttion, it is possible or the first ime for users to play 
the game “Marco Polo” while all players are geographically 
distributed. To the best of our knowledge, Holoportation is 
the first example of auditory augmented or virtual reality 
enable communication with such freedom of movement. 


їп our system, each user is captured with a monaural mi- 
vrophone. Audio samples are chunked into 20ms frames, 
and audio frames are interleaved with the user's current head 
pose information in the user's local room coordinate system 
(specifically, x. у, 2, yaw, pitch, and roll). The user's au- 
dio frame and the head pose information associated with that 
frame are transmitted to all remote users through multiple 
unicast connections, although multicast connections would 
also make sense where available. 


Upon receiving an audio frame and its associated head pose 
information from a remote user, the local user's system rans- 
forms the head pose information from the remote user's room 
coordinate system to the local user's room coordinate sys- 
tem, and then spatializes the audio source at the proper lo- 
cation and orientation. Spatializaion is accomplished by fil- 
{ering the audio signal using а head related transfer function 
(HRTF). 


HRTF is a mapping from each ear, each audio frequency, and 
each spatial location of the source relative to the ear, into a 
‘complex number representing the magnitude and phase of the 
attenuation of the audio frequency as the signal travels from 
the source location to the ear. Thus, sources far away will be 
atlenuated more than sources that are close. Sources towards 
the left will be attenuated less (and delayed less) to the left 
ear than to the right ear, reproducing a sense of directionality 
in azimuth as well as distance. Sources above the horizon- 
tal head plane will attenuate frequencies differently. giving a 
sense of elevation. Details may be found in [20] 


We also modify the amplitude of a source by its orientation 
relative o the listener, assuming a cardioid radiation pattern. 
Thus a remote user facing away from the local user will sound 
relatively muffled compared to a remote user facing toward 
the local user. To implement audio spatialization, we rely on 
the HRTF audio processing object in the XAUDIO2 Trame- 
work in Windows 10, 


‘Compression and Transmission 
The previous steps generate an enormous amount of data per 
rame, Compression is therefore critical for transmitting that 
data over the wide area network to а remote location for ren- 
dering. Recent work in mesh compression [11] as well as 
point cloud compression [12] suggest that bit rates on the or- 
der of low tens of megabits per second per transmitted per- 
son, depending on resolution, аге possible although real-time 
‘compression at the lowest bit rates is still challenging 


For our current work, we wanted the rendering to be real time, 
and also ofthe highest quality. Hence we perform only a very 
lightweight real time compression and straightforward wire 


Figure X Examples af texturing multiple users and objet 


format over ТСР. which is enough to support 5.6 viewing 
clients between capture locations over а single 10 Gbps link 
їп ош point to point teleconferencing scenarios. For this pur- 
pose it suffices to transmit a standard triangle mesh with addi- 
{ional color information from the various camera viewpoints. 
To reduce the raw size of our data for real-time transmissior 
we perform several transformations on per-frame results from 
the capture and fusion stages, as we now describe 


Mesh Geometry 
As deseribed previously we us bes polygonal- 
ization of the volumetric data generated in the fusion stage 
as our rendered mesh. The GPU implementation of march- 
ing cubes uses 5 millimeters voxels. We perform vertex de- 
duplication and reduce position and normal data to 16 bit 
floats on the GPU before transfer to host memory for se- 
rialization. During conversion to our wire formal, we use 
1.24 compression on index data to further reduce frame size. 
For our current capture resolution this results in a per-frame 
transmission requirement of approximately 2MB per frame 
Tor mesh geometry (60K vertices, 40K triangles). Note that 
for proper compositing of remote content in AR scenarios, 
the reconstruction of local geometry must still be available to 
support occlusion testing. 


Color imagery 

For color rendering. the projective texturing described above 
is used for both local and remote rendering, which requires 
that we transfer relevant color imagery from all eight color 
cameras. As we only need to transmit those sections of the 
image that contribute to the reconstructed foreground ob- 
jects, we leverage the foreground segmentation calculated 
în earlier stages lo set non-foreground regions to а constant 
background color value prior to transmission. With this in 
place, the LZ4 compression of the color imagery (8 АМР 
Bayer images) reduces the average per-frame storage require- 
ments from 32MB to TMB per frame. Calibration parameters 
for projective mapping from camera to model space may be 
transferred per frame, or only as needed. 


Audio Transmission. 
For users wearing an AR or VR headset, the associated micro- 
phone audio and user pose streams are captured and transmit- 
Ted to all remote participants to generate spatial audio sources 
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(a) Rendering with predicted pose on PC, 
(0) Rendered image encoding, (e) Rendering with actual pose on НУШ, 
d) Predicted view oo PC, and its over rendering with enlarged FON, 
е Pies decoded vides stream, used during reprojection, (P Repro- 
deced actual viv. 


correlated to their rendered location, as described in the Au- 
dio subsection above. Each captured audio stream is monau- 
ral. sampled at 11 KHz, and represented as 16-bit PCM, re 

sulting ina transmitted stream of 11000716 = 176 Kbps, plus 
9.6 Kbps for the pose information. At the receiving side, the 
audio is buffered for playback. Network jitter can cause the 
buffer to shrink when packets are not being delivered on time, 
and then to grow again when they are delivered in a burst. IE 
the buffer underflows (becomes empty), zero samples are in- 
serted. There is no buffer overflow, but the audio playback 
Tate is set to 11025 samples per second, to provide a slight 
downward force on the playback buffer size. This keeps the 
playback buffer in check even if the receiving clock is some- 

‘what slower than the sending clock. The audio*pose data 
is transmitted independently and bi-directional between all 
pairs of remote participants. The audio communication sys- 
tem is peer-to-peer, directly between headsets, and is com- 
pletely independent of the visual communication system, We 
Чо not provide AV syne, and find that the audio and visual 
reproductions are sufficiently synchronized: any difference in 
delay between audio and visual systems is not noticeable 


Bandwidth and Network Topology 

For low-latency scenarios, these approaches reduce the aver- 
age per-frame transmission size to а 1-2 Gbps transfer rate for 
ап average capture stream at 30fps, while adding only a small 
overhead ( < 1Oms) for compression. Compressed frames of 
‘mesh and color data are transmitted between capture stations 
via TCP to each active rendering client. For ‘Living Mem- 
ries! scenarios, described later in the applications section, 
these packets may be intercepted, stored, and replayed by an 
intermediary recording server. Large one-to-many broadcast 
scenarios, such as music or sports performance, requires fur- 
ther compression and multicast infrastructures. 


Render Offloading and Latency Compensation 
For untethered VR or AR HMDS, like HoloLens, the cost of 
rendering a detailed, high quality 3D model from the user's 


perspective natively on the device can be considerable, It also 
increases motion-to-photon latency, which worsens the user 
experience, We mitigate this by offloading the rendering costs 
to a dedicated desktop PC on the receiving side, i.e., perfor 
remote rendering, similar to [41, 34]. This allows us to mai 
tain consistent framerate, to reduce perceived latency, and to 
ve battery life on the device, while also enabl 

dering capabilities, which are not always ava 

mobile GPUs. 


Orlloading is done as follows: the rendering PC is connected 
то an untethered HMD via WiFi, and c 

user's 6DoF (six degree of freedom) pose fro 
I predicts а headset pose at render time and performs scene 
rendering with that pose for each eye (Fig. 9a). encodes them. 
то a video stream (Fig. 9b), and transmits the stream and 
poses to the HMD. There, the video stream is decoded and 
displayed for each eye as a textured quad, positioned based 
оп predicted rendered pose (Fig. 9c), and then reprojected to. 
the lates user pose (Fig. 90 [60] 


То compensate for pose mispredictions and PC-to-HMD la- 
tency, we perform speculative rendering on the desktop side, 
based on the likelihood of the user pose. The orientation mis- 
prediction can be compensated by rendering into a larger РОУ. 
(Geld of view) (Fig. 94). centered around the predicted user 

rection. The HMD renders the textured quad with actual 
display FoV, thus allowing some small misprediction in rota- 
tion (Fig. 9e). To handle positional misprediction, we could 
perform view interpolation techniques as in [34]. However, it 
Would require streaming the scene depth buffer and its repro- 
jection, which would increase the bandwidth and HMD-side 
rendering costs. Since the number of objects are small and 
they are localized in the eapture cube, we approximate the 
scene depth complexity with geometry of the same (textured) 
squad and dynamically adjust its distance to the user, based on 
the point of interest. 


IMPLEMENTATION 
We use multiple GPUs across multiple machines to achieve 
real-time performance. At each capture site, 4 PCs compute 
depth and foreground segmentation (each PC handles two 
capture pods). Each PC is an Intel Core i7 3.4 Ghz CPU, 
16 GB of RAM und it uses two NVIDIA Titan X GPUs. The 
resulting depth maps and segmented color images are then 
transmitted to a dedicated dual-GPU fusion machine over 
point-to-point LOGbps connections. The dual-GPU unit is 
Intel Core] 3.4GHz CPU, 16GB of RAM, with two NVIDIA, 
Titan X GPUS. 


Depth Estimation: GPU Implementation 
The depth estimation algorithm we use in this work comprises 
of three main stages: initialization, propagation, and filter 
Most of these stages are highly parallelizable and its compu- 
tation is pixel independent (initialization). Therefore, a huge 
benefit in terms of compute can be obtained by implementing 
this directly on the GPU, Porting PatchMatch stereo [8] to the 
ОРИ required a modification of the propagation stage in con 
pari inal CPU implementation, The original 
propagation stage is inherently iterative and is performed in 
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row order starting at the top-left pixel to the end of the im- 
аре and in the reverse order, iterating twice over the image. 
Our GPU implementation modifies this step in order to take 
advantage of the massive parallelism of current GPUs. The 
image is subdivided into neighborhoods of regular size and 
the propagation happens locally on each of these neighbor- 
hoods. With this optimization, whole rows and columns can 
be processed independently on separate threads in the GPU. 
In this case, the algorithm iterates through four propagation 
directions in the local neighborhood: from left to right, top to 
bottom. right to left, and bottom to top. 


Finally, the filtering stage handles the removal of isolated re- 

ons that do not represent correct disparity values. For this 
Stage, we implemented a Connected Components labeling al- 
gorithm on the GPU, so regions below a certain size are re- 
moved. This step is followed by an efficient GPU-based me- 
dian algorithm to remove noisy disparity values while pre- 
serving edges. 


‘Temporal Reconstruction: Dual-GPU Implementation 
‘The implementation of [14] is the most computationally ex- 
pensive part of the system. Although with [14] we can recon- 
struct multiple people in real time, room-sized dynamic scene. 
reconstructions require additional compute power, Therefore, 
‘we had to revisit the algorithm proposed in [14] and imple- 
ment à novel dual-GPU scheme. We pipeline [14] into two 
рап», where each part lives on a dedicated GPU. The first 
GPU estimates a low resolution frame-to-frame motion field: 
the second GPU refines the motion field and performs the vol- 
umeıric data fusion. The coarse frame-to-frame motion field 
is computed from the rav data (depth and RGB). The second 
GPU uses the frame-to-frame motion to initialize the model- 
to-frame motion estimation, which is then used to fuse the 
data volumetrically. Frame-to-Frame motion estimation does 
not requise he feedback [rom the second GPU, so two GPUs 
can run in parallel. For this part we use a coarser deforma- 
tion graph (Le. we sample an ED node every 8 em) and run 
8 Levenberg- Marquardt (LM) solver iterations, with coarser 
voxel resolution and only 2 iterations are used for model-to- 
rame motion estimation 


Throughput-oriented Architectu 
We avoid stalls between CPU and GPU in each part of our 
pipeline by using pinned (non-pageable) memory for CPU- 
GPU DMA data transfers, organized as ring buffers; overlap- 
ping data upload, download, and compute: and using sync- 
free kernel launches, maintaining relevant subproblem si 

on the GPU, having only its mas-bounds estimations on 
the CPU. We found that overhead of using max-bounds is 
lower than with CUDA Dynamic Parallelism for nested ker- 
nel launches. Ring buffers introduce only processing latency 
into the system and maintain the throughput we want to pre- 


Computational Time 
Image acquisition happens in a separate thread overlapping 
the computing of the previous frame with the acquisition of 


dancing instructions. Р Family gathering. G) Miniature Vien, H) Socal УШАК. 


the next one and introducing 1 frame latency. The average 
time for image acquisition is Апы. 


Each machine on the capture side generates two depth maps 
and two segmentation masks in parallel. The total time is 
2m and Ams for the stereo matching and segmentation, re- 
spectively. In total each machine uses no more than 25ms 
бо generate the input for the multiview non-rigid 3D recon- 
struction pipeline. Segmented RGBD frames are generated 
in parallel to the nonrigid pipeline, but do also introduce 1 
frame of latency. 


A master PC, aggregates and synchronizes all the depth maps 
and segmentation masks. Once the RGBD inputs are avail- 
able, the average processing time (second GPU) to fuse all the 
depth maps is 29ms (i.e, fps) with Sms far preprocessing 
(18% of the whole fusion pipeline), mns (47%) for the non- 
rigid registration (2 LM iterations, with 10 PCG iterations), 
and 10ms (35%) for the fusion stage. The visualization for 
а single eye takes 6ms on desktop GPU, and thus enables to 
display graphies at native refresh rate of 60Hz for HoloLens 
and ТЗН for Oculus Rift DK2. 


APPLICATIONS 
As shown in the supplementary video and Fig. 10, we en- 
Vision many applications for Holoportation. These fall into 
Iwo broad categories. First, are one-to-one applications: these 
are scenarios where two remote capture rigs establish a direct 
connection so that the virtual and physical spaces of each rig 
are in one-to-one correspondence. Once segmentation is per- 
formed any new object in one space will appear in the other 
and vice versa. As shown in the video, this allows remote 
participants to be correctly occluded by the objects in the 1o- 
cal space. Because our system is agnostic to what is actually 
captured, objects, props, and even furniture can be captured. 


One to one calls are analogous to a telephone or video chat be- 
tween two parties. However, with the ability to move around 
the space, and benefit from many physical cues. The second 
category consists of one-to-many applications: this is where 
а single capture rig is broadcasting а live stram of data lo 
many receivers. In this case the physical space within the cap- 
ture rig corresponds to the many virtual spaces of the remote 
Viewers. This is analogous to the broadcast television model 
Where a single image is displayed on countless screens 
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One-to-one 
One-to-one applications are communication and collabora- 
tion scenarios. This could be us simple as a remote conver- 
sation, The distinguishing characteristic that Holoportation 
brings is a sense of physical presence through cues such as 
movement in space. gestures, and body language. 


Specific one-to-one applications we foresee include: 
© Family gatherings, where a remote participant could visit 
with loved ones or join a birthday celebration. 


Personal instruction, where a remote teacher could provide 
immediate feedback on dunce moves, or yoga poses. 


+ Doctor patient, where a remote doctor could examine and 
interact with a patient to provide a diagnosis. 


+ Design meetings, where remote parties could share and in- 
teract with physical or virtual objects, 


One-to-many 
А unique characteristic of Holoportation for one-to-many 
Scenarios is live streaming. Other technologies can broad- 
cast pre-processed content, as in Collet et al [11]. We believe 
that live streaming provides a much more powerful sense of 
engagement and shared experience. Imag 

able irom any seat in the house, or even from on stage. Sim- 
ilary, live sporting events could be watched, or re-watehed, 
from any point. When humans land on Mars, imagine waiting 
on the surface to greet the astronaut as she steps foot on the 
planet 


In both one-to-one or опело many scenarios, Holoportation 
content can be recorded for replay from any viewpoint, and 
any scale, Room-sized events can be scaled to fit on a cof- 
Tee table for comfortable viewing. Content can be paused, 
rewound, fast forwarded, to view any event of interest, from 
any point of view 


Beyond Augmented Reality: A Body in VR 
Finally, we point out that Holoportation can also be used in 
а single or mulli player immersive VR experiences, where 
‘one's own body is captured by the Holoportation system and 
inserted into the VR world їп real-time. This provides a vir. 
tual body that moves and appears like ones own physical 
body. providing a sense of presence. 


As shown in the supplementary video, these experiences cap- 
ture many new possibilities for ‘social’ AR and VR applica- 
tions in the future. 


USER STUDY 
Having solved many of the technical challenges for real-time 
high quality immersive telepresence experiences, we wanted 
to test our prototype in a preliminary user study. We aimed 
то unveil opportunities und challenges for interaction design. 
explore technological requirements, and better understand the 
tradeoffs of AR and VR for this type of communication 


Procedure and Tasks 
We recruited a total of 10 participants (3 females; age 22 to 
56) from a pool of partners and research lab members not 
involved with this project. In each study session, two par- 
ticipants were placed in different rooms and asked to per- 
form two tasks (social interaction and physical object ma- 
nipulation) using each of the target technologies, AR and 
VR. We counterbalanced the order of technology conditions 
as well as the order of the tasks using the Latin square de- 
sign. The whole procedure took approximately 30 minutes 
For the duration of the study, two researchers observed and 
recorded participants’ behavior, including their interaction 
patterns, body language, and strategies for collaboration in. 
the shared space. After the study, researchers also conducted 
semi-structured interviews to obtain additional insight about 
the most salient elements of the users! experience, challenges, 
and potential usage scenarios, 


‘Social Interaction Task: Tel a-ie 
"To observe how people use Holoportation for verbal commu- 
nication, we used а tell-a-lie task [66]. All participants were 
asked to state three pieces of information about themselves, 
With one of the statements being false. The goal of the part- 
пег was to identify the false fact by asking any five questions. 
Both deception and deception detection are social behaviors 
that encourage people to pay attention to and accurately inter- 
pret verbal and non-verbal communication. Thus, it presents 
а Very conservative testing scenario for our technology 


Physical Interaction Task: Building Blocks 
То explore the use of technology for physical interaction in. 
the shared workspace, we also designed an object manipula- 
tion task. Participants were asked to collaborate in AR and 
VR to arrange six 3D objects (blocks, cylinders ete.) in a 
given configuration (Fig. 11). Each participant had only three 
physical objects infront of him on a stool, and could see the 
blocks of the other person virtually. During each task, only 
опе of the participants had a picture of the target layout, and 
had to instruct the partner. 


Study Results and Discussion 
Prior to analysis, researchers compared observation notes and 
partial transcripts of interviews for congruency. Further qual- 
Stative analysis revealed insights that fll into 5 categories, 
Adapting to Mixed-realty Setups 

Participants experienced feelings of spatial and social с 
presence with their remote partners, which made their inter 
action more seamless. P4: "It's way better than phone calls. 
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Figure 11. User study setting: Two participants performing the building: 
‘Mocks task in an AR condition ef and а VR condition ght 

1.-1 Because you feel like you're really interacting with the 
person. I's also better than a video chat, because 1 feel like 
we can interact in the same physical space and that we are 
modifying the same reality. 


"The spatial and auditory cues gave an undeniable sense of 
co-location; so much so that many users even reported a 
trong sense of interpersonal space awareness. For exam- 
ple, most participants showed non-verbal indicutors/body lan- 
ише typical to fac ‘conversations in real life (e.g. 
adopting the "closed" posture when lying in the social task: 
automatically using gestures to point or leaning towards each 
other in the building task). P: "Ir made me conscious of [my 
own image]. It was kind of realistic in that sense, because 
whenever we are talking to someone around the table we are 
conscious of not wanting to slouch in front of the other person. 
Тапа] about how we look to the other person. 


Participants also quickly adapted and developed strategies for 
collaborating in the mixed-reality setup. For example, several 
participants independently eame up with the idea to remove 
heir own blocks to let their partner arrange their shapes first, 
to avoid confusing the real and virtual objets. While partic- 
‘pants often started by verbally instructing and simple point- 
ing, they quickly figured out that it is easier and more natural 
for them to use gestures or even their own objects or hands 
to show the intended position and orientation. P2: “When 7 
started 1 was kind of pointing at the shape, then 1 was just 
doing the same with my shape and then just say "Ok, do that. 
Because then she could visually see, 1 could almost leave my 
shapes and wait until she put her shapes exactly in the same 
location and then remove mine. 


Natural interaction for Physical and Collaborative tasks 
‘The shared spatial frame of reference, being more natural 
than spatial references in a video conversation, was men- 
tioned as à main advantage of Holoportation. For example, 
P9 found that "йе best thing was] bein able 1o interact 
remotely and work together in а shared space. In video, in 
Skype, even just showing something is still a problem: you 
need to align [the object] with the camera, then "Can you see 
it?" then "Can you turn it?" Here it's easy" 


The perception of being in the same physical space also al- 
lows people to interact simply more naturally, even for full 
body interaction, as nicely described by P4: “I'm a dancer 
L.] amd we had times when we tried 1o have Skype re- 
hearsals. It's really hand, because you're in separate rooms 
‘completely. There's no interaction, they might be flipped. they 
might not. Instead with this, it's like 1 could look and say ok, 
this is his right’ so I'm going to tell him move й to the right 
or towards те 


Infuence of Viewer Technology 
То probe forthe potential uses of Holoportation, we used two 
viewer technologies with different qualities and drawbacks, 
Characteristics of the technology (e.g. FoV, latency, image 
transparency, and others) highly influenced participants” ex- 
periences, and, specifically, their feelings of social and spa- 
tial co-presence. To some participants, AR felt more realis- 
ic/natural because it integrated a new image with their own 
physical space. In the AR condition, they felt that their part- 
was "here", coming to their space as described by PT 
"In the AR it felt like somebody was transported to the room 
where I was, there were times 1 was forgetting they were in à 
diferent room." The VR condition gave participants the im- 
pression of being in the partner's space, or another space al- 
together. P6: [Ий VR] 1 felt like 1 was in a totally different 
place and it wasn’t all connected to my actual surroundings. 


Another interesting finding in the VR condition was the con- 
fusion caused by seeing a replica of both local and remote 
participants and objects. There were many instances where 
users failed to determine if the block they were about to touch, 
was real or not, passing their hands directly through the vir- 
"ual object. Obviously, rendering effects could help in this 
disambiguation, although if these are subtle then they may 
ЭШ cause confusions. 


Related to AR and VR conditions was also the effects of la 
teney. In VR the user's body suffered from latency due lo 
our pipeline. Participants could tolerate the latency in terms 
of interacting and picking up objects, but a few users suf- 
fered from discomfort during the VR condition, which was 
not perceived in the AR condition. Despite this we were sur- 
prised how well participants performed in VR and how they 
commented on enjoying the greater sense of presence due lo 
seeing their own bodies 


Freedom to Choose a Point of View 
One of the big benefits mentioned, was that the technology 
allows the viewer to assume the view they wanted, and move 
freely without constraints. This makes it very suitable [or 
exploring objects or environments, or to explain complicated 
tasks that benefit from spatial instructions. PIO commented: 
^1 do a lot of design reviews or things like that where you 
‘actually want to show somebody something and then explain 
in detail and it's а lot easier if you could both see the same 
things. So if you have a physical object and you want to show 
somebody the physical object and point to i, it just makes 
i a lot easier” However, this freedom of choice might be 
less suitable in case of a "directors narrative” in which the 
presenter wants to contol the content and the view on it. 


Requirements or Visual Quality 
While а quantitative analysis of small sample sizes needs 
careful interpretation, we found that most participants (70%) 
tended to agree or strongly agree that they perceived Ihe con- 
versation partner to look like a real person. However, some 
feedback about visual quality was less positive; e.g. acca 
sional flicker that occurred when people were atthe edge of 
the reconstruction volume was perceived to be off-putting. 
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Eye Contact through the Visor 
One key factor that was raised during the study was the pres- 
ence of the headset in both AR and VR conditions, which 
clearly impacted the ability to make direct eye contact. Whilst 
we perceived many aspects of physical co-located interaction, 
users did mention this as а clear limitation. 


Figure 12. Visor Removal. ‘The left image in the top row shows the 

placement ofthe ward ooking cameras on the HMD while those on the 
cr and ight show the projections. The bottom row shows the fala 
marks localized by our pipeline to enable the projective texturing 


То overcome this problem, we have begun to investigate 
a proof-of-concept prototype for augmenting existing see- 
through displays with headset removal, We utilize tiny Wire- 
less video cameras, one far each eye region that is mounted 
on the outer rim of he display (see Fig. 12). We then project 
the texture associated with the occluded eye-region to a 3D 
reconstruction of the user's face. 


"To perform the projective texturing, we need to not only esti- 
mate the intrinsics calibration of the camera, but also the ex- 
trinsic parameters, which in this instance corresponds to the 
3D position of the camera with respect 1o the face of the user. 
Given the 3D position of facial keypoints (e.g. eye corners, 
wings of the nose) in an image, it is possible 1o estimate the 
extrinsies of the camera by leveraging the 2D-3D position of 
these landmarks using optimization methods like [35]. We 
use a diseriminately trained cascaded Random Forest to gen- 
erate series of predictions of the most likely position of facial 
keypoints in a manner similar to [50]. To provide predictions 
that are spatially smooth over time, we perform a mean-shift 
filtering of the predictions made by Random Forest. 


The method we just described requires the 3D location of 
Keypoints to estimate the camera extrinsics, We extract this 
information from a high fidelity reconstruction of the user's 
Tace obtained by aggregating frames using KinectFusion [23] 
"This process requires human intervention, but only takes à 
few seconds to complete. Note that once we have the 3D 
model, we render views (from known camera poses) and pass 
these to our Random Forest to estimate the 2D location ofthe 
facial Keypoints, Knowing the camera poses used to rendes 

we can ray-cast and estimate where the keypoints lie on the 
user's 3D face model, We also perform color correction to 
make sure that the texture coming from both cameras look 


compatible. At this stage, we have all the components to per- 
form real-time projective texture mapping of eye camera in 
ages onto 3D face geometry and to perform geometric mesh 
blending of the eye region and the live mesh. Our prelimi 
results are shown in Fig. 12 and more results are presented 
the attached video. 


LIMITATIONS 
While we presented the first high quality 360° immersive 3D. 
telepresence system, our work does have many limitations. 
The amount of high-end hardware required to run the 
tem is very high, with pairs of depth cameras req 
GPU-powered PC, and а seperate GPU-based PC for ten 
poral reconstruction, meshing and transmission. Currently, a 
10 Gigabit Ethernet connection is used to communicate be- 
tween rooms, allowing low latency communication betwee 
the users, which limits many Intemet scenarios. More effi- 
cient compressions schemes need to be developed to address 
this requirement and compress geometry and color data Гог 
lower bandwidth connections. Moreover, during the textur- 
ing process we sill observed color artifacts caused by ex- 
treme occlusions in the scene. More effective algorithms that 
lake further advantage of the non-rigid tracking could fur- 
ther reduce the artifacts and the number of color cameras that 
are required. Regarding the 3D non-rigid reconstruct 

note that for many fine-grained interaction tasks, the 3D re- 
construction of smaller geometry such as fi 

artifacts, such as missing or merged surfaces. 
note that developing algorithms for making direct eye con- 
tact through headset removal is challenging, and as yet we 
are not fully over the uncanny valley. 


CONCLUSION 
We have presented Holoportation: an end-to-end system for. 
high-quality real-time capture, transmission and rendering of 
people, spaces, and objects in full 3D. We combine a new 
Capture technology with mixed reality displays to allow users 
to see, hear and interact in 3D with remote colleagues. From 
an audio-visual perspective, this creates an experience akin to 
physical presence, We have demonstrated many different in- 
Veractive scenarios, from one-to-one communication and one- 
‘o-many broadcast scenarios, both for live/real-time interac: 
Чоп, to the ability to record and playback ‘living memories’ 
"We hope that practitioners and researchers will begin to ex- 
pand the technology and application space further, leveraging 
new possibilities enabled by this type of live 3D capture. 
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The probability of quantum relocation of a human body, at a given distance, is estimated using two 
diferent methods, giving comparable results. Not only the obtained values for the probabilities are 
nconceivably small, but assumptions of a sci-fi nature are also necessary to ensure that they are not 
identical to zero. The notions of ‘uon-spatialty” and 'supersclection rule’ are also briefly discussed. 


L INTRODUCTION 


Recently a science fiction writer asked me the following question: 


What is the probability for an individual to suddenly vanish from one place and, one second after, reappear in another 
predetermined place, tens of kilometers away, according to ihe laws of quantum physics? 


He also told me that a famous physicist (he had forgotten the name) used to pose such question to his studet 
that it necessarily had to be a simple textbook problem. His interest in this question was that the protagonist of his 
story had to take advantage of this probability, no matter how infinitesimal (he was equipped with a futurist amplifier 
of probabilities), to "transfer" all of a sudden his body to a considerable spatial distance. 

Inspired by his curious quiz, which only apparently is a textbook one, I will try in this article to offer а few elements 
of clarification about some important concepts of quantum physics, in particular the concept of non-spafiality, which 1 
will illustrate by means of a simple metaphor. I will also provide two different estimates of the teleportation probability 
in question, on the basis of a number of simplifying assumptions, some of which will necessarily be of a sci-fi nature. 
Despite these assumptions, the values I will obtain are so small that they are almost impossible to conceive. 

Not to create any misunderstanding, let me assert very clearly, from the beginning, that the probability that in 
normal conditions an individual would disappear from one place and be teleported to another place is, according to 
the today known laws of quantum physies (and the author's personal understanding of them), exaetly equal to zero! 
Tn fact, as I will explain, and until evidence to the contrary, ordinary macroscopic bodies (such as our human bodies). 
in standard environmental conditions (for instance of temperature and pressure), do not obey the quantum laws. But 
before proceeding in my discussion, I have to face a little problem of terminology. 

‘The term “teleportation” is used in quantum physics to denote a very specifie class of phenomena that have nothing, 
to do with the nature of the question addressed to me by the science fiction writer [1]. These phenomena describe the 
possibility of carrying information from one place to another, in ways that allow the construction of an exact duplicate 
of a given physical entity. This construction can be obtained only on the condition that the system of origin (ie., the 
system that is to be duplicated) is altered, if not destroyed, in the process, since a well-known theorem, called the 
mo-cloning theorem, forbids to create a perfect clone of a quantum entity [2 3]. 

Apart from this difficulty, the quantum teleportation, understood in the usual sense mentioned above, requires the 
preparation of special pairs of non-separated (entangled) systems that have to connect the two spatial regions between 
which the teleportation is to be produced, which for this reason is also called entanglement-assisted teleportation. In 
other words, this form of quantum teleportation requires the presence of technological apparatuses tailored to the 
specificities of the entities to be teleported, and the execution of a series of operations that wil produce their destruction. 
and reconstitution in the place of destination. This is not a spontaneous process, associated with probabilities, but a 
determinative process, which requires a specific technology to be implemented. 

Let me add that in the quantum teleportation only the information about the entity is transported, so as to allow 
its reconstruction, while nothing material is actually moved (except the carriers of information along an ordinary 
communication channel); and even though experiments of entanglement-assisted teleportation have already be 
successfully carried ont (the current record is a teleportation over a distance of 143 km, between the Canary Islands 
of La Palma and Tenerife [4]) these remain so far limited to individual microscopic entities and finite-dimensional 
physical observables, such as the polarization of a photon, or the spin of an electron, 
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Having said that, and in order to avoid misunderstandings, I will use in the following the term “quantum self- 
teleportation,” or more simply self-teleportation, to designate a hypothetical process of spatial relocation of a physical 
entity, to distinguish it from the aforementioned quantum teleportation assisted by entanglement, As previously 
emphasized, self-teleportation does not seem to be possible for macroscopic bodies, in standard conditions, as they 
only obey the laws of classical physics. Therefore, some additional sci-fi-like assumptions will be needed to explore 
this possiblity and provide an estimate of the probability of such event, for a macroscopic entity like the body of a 
Inman being. 


п. NON-SPATIALITY 


I will start by explaining a little better why a macroscopic body cannot behave like a microscopic entity. It is 
important to observe that macroscopic bodies, such as human bodies, or whatever ordinary objects, like rocks, grains 
of sand, ete., are spatial entities. This means that they evolve while remaining within the so-called 3-dimensional 
Euclidean space. To clarify what I mean by this, I will use a simple metaphor 

Imagine a swimmer in a pool. The pool's water corresponds to the S-dimensional physical space, and the swimmer 
in it represents a macroscopic entity. If she wants to move from one point to another of the pool, that is, from one 
point in space to another point in space, she can only do so by swimming, and of course, due to the viscosity of water 
the speed of her movement will be limited: she will not be able to exceed a determined maximum speed, which we can 
assume to be, say, of 2 m/s. Thus, if we assume that the swimmer is located near the trampoline, and she wants to 
reach a point located at the center of the pool, say 10 m away, this will take her 5 s, if she can travel at the maximum. 
possible speed. 

Imagine now a child on the trampoline. In this metaphor the child is a microscopic entity, located outside of 
the pool's water, that is, outside the ordinary 3-dimensional physical space. Indeed, microscopie entities, when not 
organized into macroscopic aggregates, or when not interacting with macroscopic entities, are typically non-spatial 
entities [5-11], not belonging to the water of the pool. The child, as a non-spatial entity, "moves" through another 
space; which in a sense is adherent to our physical space. and which in our metaphor is represented by the layer 
of air above the pool; and since the viscosity of air is lower than that of water, he will be able to do so with greater 
fective speed than the swimmer 

Suppose that the limit speed in the air. for the child, is of 10 m/s, and that he is actually running at that speed 
оп the trampoline, while in the process of diving. He will then be able to pass from the region of the trampoline to 
the region of the center of the pool in about 1 s, which is something the swimmer is obviously unable to do. The 
interesting thing is that from the perspective of the swimmer, it is as if the diving child would appear out of nowhere 
in the middle of the pool, because he was not moving through the water, as the swimmer is forced to do, but through 
the air, which corresponds to a different layer of reality, of a non-ordinary kind, that we cannot directly perceive using 
ош ordinary perceptual tools. 

T hope it is clear to everyone that a swimmer who is immersed in the water of the pool will never be able to move 
from one point to another as a diver (who is outside of it) ean do. Similarly, a macroscopic body (the swimmer in our 
metaphor), being forced to move while remaining in the 3-dimensional physical space, will never be able to mimic the 
behavior of a microscopic entity, which instead is almost always outside of it (unless of course we would find a way to 
Dring it out from that water, which is the sci-fi hypothesis we will have later on to consider). 

There are several ways to infer the mysterious non-spatiality of the microscopic entities. The simplest is to take 
seriously the uncertainty principle of Heisenberg. In fact, according to it, it is not possible to simultaneously determine 
Doth the position and momentum of a microscopic entity. Therefore, it is not possible to solve the equations of motion. 
(which require as an input both quantities), and as a consequence it is not possible to determine the spatial trajectory 
of the entity in question. This impossibility does not arise from the fact that we would lack some crucial information. 
about the state of the entity (as the no-go theorems about hidden-variable theories illustrate (12-17]), which if we 
‘would possess would allow us to determine its trajectory: it is an impossibility of a fundamental, irreducible nature, 
which forces us to acknowledge that such trajectory in space does not exist, and since it does not exists, we must also 
abandon the idea that a microscopic entity would be always present in the 3-dimensional space. 

In the words of the previous metaphor, a microscopic entity is essentially a diver, not a swimmer, and if you look 
for a diver you will find him almost always on the trampoline, or in the air, and mot in the water. On the other 
hand, the human body, which is а macroscopic entity, is a genuine spatial entity, that is, a swimmer, not a diver, who 
cannot disappear from space as if by magic, only to reappear in another region of the same: certainly not in normal 
conditions, and according to the known laws of physics. 

Le me add a further terminological clarification. In the scientific literature the term non-spatiality is much less 
used than that of non-locality. However, both terms express the same idea. In fact, all that is stably present in our 
‘three-dimensional space is necessarily local, that is, locally present in it, in actual and not in potential terms (also an. 


extended object, like a cloud, is a local object, as it possesses local actual properties). Therefore, what is not present 
in a local sense is in fact not present at all (which doesn't mean it doesn't exist), and consequently the concepts of 
non-locality and non-spatiality are intimately related. 

Now, as I tried to illustrate with the metaphor of the pool, reality is layered, and one of these layers is that in which 
the microscopic entities live: it is a layer that could be called prespatial (and which in a sense is also pretemporal). In. 
adherence to this prespatial layer (represented in the metaphor as the layer of air above the pool), lies our ordinary 
spatial layer (the water in the pool), inside which macroscopic entities usually evolve, like the objects of our daily 
lives, and our human bodies 

Of course, the pool metaphor is only to be understood as a very crude allegorical simplification. The non-spatial or 
presputial layer is a non-ordimary reality whose dimensionality is much higher than the three dimensions of our ordinary 
space. or the four dimensions of spacetime, and in general it could even be considered to be infinite-dimensional (as 
infiite-dimensional is in general the Hilbert state-space of a quantum entity). This cannot be represented in the too 
simple pool metaphor, in which the dimensionality of the air region above the pool, and of the water region inside the 
pool, is the same. Also, the region of contact between the spatial and prespatial layers is much more articulate and 
intricate than what the metaphor suggests, and certainly the non-spatial (or pre-spatial) entities cannot be represented 
as simple corpuscular entities. 


Ш. WAVE-PACKET SPREADING 


"The problem that we need first to consider is the evolution of the probability of presence (in space) of a microscopic 
entity, such as a single atom, when it evolves freely, Le. when no external forces or other entities (microscopic or 
macroscopic) interact with it (apart the measuring system). The term “probability of presence” should be understood 
in the sense of the probability with which the microscopic entity in question lends itself to the creation of a spatial 
localization, in a given region of space Л, at a given time f, through its interaction with a measuring apparatus [6 8) 
Tn quantum theory, this probability is given by the squared modulus [СР of the wave function (or wave packet) 
vx) (describing the state of the entity im question, at time f), integrated over the spatial region R, that i 


PAR) = [eor a 


What Lam now going to do is to estimate the width of such wave packet in the simplest ease of a hydrogen atom, 
which is the first and simplest element of the famous Mendeleev’s periodic table 

To determine the wave function of a hydrogen atom, it is useful to express the problem in the so-called variables 
of the center of mass and relative movement. In doing so, I will neglect for simplicity the description of the spins 
of the electron and proton, Without going into the details of this procedure, which can be found in any textbook of 
quantum mechanics, we can observe that due to this change of variables it is possible to transform the problem of two 
interacting bodies (electron + proton) into an effective, simpler problem, of two bodies that evolve independently of 
each other, and whose equations can therefore be solved separately 

The first body corresponds to the evolution of the center of mass of the system, and is equivalent to the evolution 
of a free entity (an entity evolving in the absence of any interaction) of total mass M = М. + Mp, where Me and My 
are the masses of the electron and proton, respectively. The second body corresponds instead to the evolution of a 
entity of (reduced) mass и = M-Mp/M, which moves in the presence of а Coulombian central force field. 

The solutions of the Schrödinger equation associated with the first problem are the so-called plane waves, which 
cover a continuum of possible energies, from zero to infinity (we speak in this case of a continuous spectrum). The 
solutions of the problem with the central force feld are instead associated with discrete energy values, given by the 
well-known formula: E, = —Ey/n?, where n = 1,2,..., and By  13.6eV = 22 x 10719 J is the ionization energy 
of the hydrogen atom. One speaks in this case of a discrete spectrum, corresponding to the known (emission and 
absorption) spectral lines, observed experimentally. 

Now, as regards the possibility of acquiring different positions in space, what really matters is the movement of the 
center of mass of the hydrogen atom, which, as previously mentioned, evolves according to free evolution. What we 
are interested in is to calculate the spatial spreading of the wave packet associated with the center of mass variable, 
since such spreading will provide us a good estimate of the probability of observing the hydrogen atom at a certain 
distance from the place where it was initially observed, say at time £ = 0 s. 

"The spatial spreading of the wave packet at time t can be estimated by calculating the so-called standard deviation 
AQ, of the position observable Q {associated with the center of mass), which by definition is given by the square 
root: AQ, = RT, = (QUE. where (+++), denotes the quantum average relative to the state of the center of mass 
entity. Using Ehrenfest theorem, with which one can caleulate the average values of quantum observables, one can 


show (Following a little long but not difficult calculation) that by judiciously choosing the origin of the time axis the 
spreading AQ, of the center of mass wave packet, at time £, is given by: 


e 


where Ад is the spatial spreading a tmo £ = 0, and АР the spreading with respect to the momentum observable 
Py at imet 0 

For the initial width AQo of the packet, we can choose the typical value of the Bohr radius (which in the semi- 
classical model of the Danish physicist corresponds to the radius of the innermost electron), ie., about 5.3 x 10-1 ш 
(0.53 angstroms). For the value of AP), we can instead consider a dispersion which is compatible with the en- 
К atte То uii har ея 
M = My 1.67 x 10727 kg, we have AP) = 8.6 x 102? Js/m, which is compatible with Heisenberg's principle, as is 
lone thats ДОД ж 458 x 10-9 Js s 43A > м (N= 1.05 x 10-2 Js) 

‘Inserting the abore values in (2), and observing that the second term in the square root is negligible compared to 
the first, we thus obtain AQ, = 5.1 x 104 m/s, that is 


1202 x 10° AQ s/m. a 


"This last expression tells us the time we roughly need to wait for the center of mass of the wave packet of the hydro 
atom to reach the spatial spreading AQ,. Let us consider some specific values. To obtain a spreading of 5 km, that 
is, of 5 x 10° m, we have to wait about 1077 s, Le. a tenth of a second. In 1 s, instead, the packet will have reached 
a width of about 50 km, while in 10 s its approximate width will be of 500 km, and so forth. In other words, the 
effective speed with which the radial dimension of the center of mass wave packet grows, is approximately 50 km/s, 
that is 180,000 km/h, which is a speed of all respect, and corresponds, in our previous metaphor, to the maximum 
speed of the diver (from our ordinary spatial perspective this is however only a potential speed, and certainly not an 
‘actual speed, as it is not associated with a body moving through our ordinary space) 


IV. DISASSEMBLING THE BODY 


immarizing, for a hydrogen atom we have determined the approximate behavior of that part of the wave function 
which deseribes the potential spatial localization of its center of mass. In doing so, we have ignored for simplicity the 
relative motion between the proton of the nucleus and the orbital electron, as well as their spins. More precisely, we 
have calculated how the width of the center of mass wave function varies over time in (configuration) space, due to 
the so-called phenomenon of the spreading of the wave function, which can be understood as being a consequence of 
Heisenberz's uncertainty principle. 

What is important to understand is that the domain in which the wave function is sensibly different from zero 
corresponds to the spatial region within which the atom in question has a chance of being detected. So, if the 
hydrogen atom, at time ¢ = 0, was localized in a sphere whose radius is approximately equal to the Bohr radius, 
ie, ro = 5.3 x 10-11 m (that is, its probability of presence in that sphere, at time ¢ = 0 s, is equal to 1), what 
we have determined is that after for example 1 s, that localization radius will have approximately grown to about. 
50 кш = 5 x 10° m. 

What we аге interested in is to estimate the probability with which we can detect the atom not in any location of. 
this maero-sphere of 50 km of radius, but in a predetermined sub-region of it. Indeed, if we later want to extrapolate 
our reasoning to an entire macroscopic structure, it is necessary that every atom forming the structure will relocate 
in а very specific place in relation to all the other atoms of the structure, so as to reconstitute it in every detail. So, 
Jet us suppose that this sub-region corresponds to a micro-sphere whose radius is equal to the Bohr radius ro. 

"To estimate the above probability I will make an additional simplifying assumption. The wave function being not 
а constant function, the probability of presence will vary according to the location of the micro-sphere within the 
macro-sphere. However, since we are only interested in estimating a rough order of magnitude, we can assume that 
the wave function is a step-fanction, only taking two values: a constant non-zero value inside the macro-sphere, and 
a zero value outside of it 

With this simplification, we have everything we need to complete our estimation. For this, we have to remember 
that to calculate a probability of presence we have to integrate the squared module of the wave function over the 
region of interest. Considering the step-function hypothesis, this means that the probability that we seek will be 
proportional to the relative volume of the miero-sphere compared to the volume of the macro-sphere. 

More exactly. given that the volume of a sphere is proportional to its radius to the cube, we obtain for the probability 
P that the hydrogen atom in question will be detected, after 1 s, in a predetermined micro-sphere of radius ry, within 


the macro-sphere of radius r = 50 km, the following order of magnitude: 
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This is undoubtedly a very small number, with 45 zeros after the decimal point! And of course, we can easily do the 
same calculation for larger maero-spheres, i.e., waiting more time than just a second. For example, if we wait 10 s 
the radius of the macro-sphere will increase by a further factor of 10 (from 50 km to 500 km), and consequently the 
estimated value of the probability P will decrease from 10 to 10-5, ie., by a factor of a thousand, and so on. 

Now that we have obtained an estimate of the probability of quantum self teleportation of a hydrogen atom from 
an initial micro-sphere to a given final microsphere, we must consider the case of an entire macroscopic body, like 
that of a human being of planet Earth, which we can assume to have а mass of 100 kg. Here of course we have to 
face the already mentioned problem that a macroscopic body has the property of spatiality, and therefore cannot be 
conveniently described by a wave function (more will be said about this in the next section). But suppose that for 
some reasons, unknown to us, all the interatomic bonds suddenly cease to exist, so that in an instant all the atoms 
that form the human body in question become separate and independent from each other, bringing them back to the 
prespatial layer of our physical reality. 

On the basis of this sc hypothesis, each individual atom of the body structure can be convenios 
by the laws of quantum mechanics, and we can apply the previous caleulation to each one of tho 
not really true, as is clear that all these atoms will constantly be bombarded by the countless entities present in the 
environment, in particular the thermal photons, so that we also need to assume that the sci-i process of disassembly 
of the human body is able to induce a perfect isolation of the different atomie constituents from all the other entities 
(micro and macro) present in the environment 

"To keep the discussion as simple as possible, we further assume that the body structure is constituted solely by 
hydrogen atoms, and since the mass of a hydrogen atom is about 1.67 x 10727 kg, a human of 100 kg, if constituted 
only by hydrogen atoms, would contain approximately a number N of them given by 


ly described 


Jn fact, this is 


" 100kg 
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Each of these atoms will have to individually relocate in a specifie region of space, to reconstitute the entire 
body structure, with no errors. Therefore, the (estimated) probability Paoay of sell-teleportation of the overall 
body structure will be given by the product of the self-teleportation probabilities P of every single atom contained. 
in that structure. If the body would be formed only by two atoms, that is, 2, the probability would be 
Рау = P? = 107072 = 107%. With three atoms, the probability would become: Phoay = P^ = 10 97^ = 1071. 
‘Therefore, with N = 10% atoms, we obtain: 


LOT a 104*10, в) 


Let us reflect for a moment on the amazing infinitesimality of this number. To write it in decimal, non-scientific 
notation, we must use more than 102? zeros, i.e., more than one hundred billion billion billion zeros! If we write with 


a printer on paper ten zeros per second, to write the entire number will take us more than 10% seconds, that is, more 
than 1099 years, which is about a hundred thousand billion times the assumed age of the known universe (according 
to today cosmological theories)! In other terms, the value we have obtained for Phoay. although not strictly equal to 
zero, is nevertheless so small that we have no point of comparison to be able to understand it. Yet, we have probably 
overestimated it. 


Tn fact, we have assumed that for a reason unknown to us all the atoms of the human body will suddenly disassemble 
and become non-spatial entities, so allowing their individual wave packets to spread. But we have also neglected the 
problem of the relative motion between the different atomic constituents, equating the individual atoms to free 
clementary-like particles. Furthermore, we have neglected the spin variables of the different atomic constituents. 
‘Also, we have assumed that the environment in which the different atomie components evolve, once disassembled, 
corresponds to an effective absolute vacuum, otherwise the associated wave-packets cannot be considered to evolve 
freely, and that each atom is able to evolve without interacting with all the others, before regaining a specifie spatial 
location. In addition to that, we have hypothesized that when the various atoms reappear in the relative positions 
they occupied before being disassembled, the entire macroscopic structure will be able to reconstitute, without any 
particular inconvenience. Taking into account all these assumptions would of course further reduce the value of Phy 
Dy a factor which is very difficult, if not impossible, to evaluate. 

But that’s not all. There is another “sci-fi miracle.” which is implicit in our reasoning, perhaps even more amazing 
than that of the disassembly of the initial structure (which is possible to relax; see the next section). This second 


miracle has to do with the different hydrogen atoms being simultaneously “drawn” back into space. Let me explain. An 
elementary entity, such as a proton, an electron, or an entire hydrogen atom, spends most of its time in a non-spatial 
(non-local) condition, unless it is incorporated into a macroscopic structure. Now, although there is no consensus 
оп this among physicists, many agree that a microscopic entity is unable to acquire a precise spatial localization 
spontaneously, as this can only be done by interacting with a macroscopic material structure, like for instance that 
forming a measurement apparatus. 

Experimental physicists are undoubtedly able to build detection apparatuses allowing microscopic entities to tem- 
porarily acquire a spatial localization, in specific places, and even though these apparatuses could in principle localize 
in space a certain number of microscopic entities at a time, as far as I know a device which can localize an entire 
macroscopic structure doesn't exist, and perhaps is not even conceivable. The possibility remains, of course, that the 
process of spatial localization could occur even in the absence of macroscopie structures playing the role of detection 
devices, as is suggested in some interpretations of quantum theory, like the so-called objective collapse theories [18] 
the transactional interpretation of quantum physics [19], and others, the discussion of which, however, would go 
beyond the scope of the present article. 

‘Among the factors that we have not taken into account in the estimation of Phoay, there are of course also those 
that could slightly increase the value of the probability. For example, we have implicitly assumed that all the atomic 
components have to re-localize at exactly the same instant, However, nothing prevents us from admitting a small 
time-delay in the localization process of the individual atoms, which, if sufficiently small, may not affect the correct 
re-assembly of the entire body macrostructure. But it is unlikely that considerations of this kind would be able to 
significantly change the infinitesimality of оду 


V. COOLING DOWN THE BODY 


At this point some readers may rightly object that we don't really needed our “disassembling sci-fi hypothesis.” as 
what generally makes a macroscopic object like our human body behave classically, ie., spatially and locally, is just 
the fact that it is immersed in a thermal environment, i.e., that it is constantly subjected to the random collisions. 
of countless microscopic entities, in particular photons, and that the overall effect of these innumerable interactions 
is that of producing its continuous “collapse into space.” which would be essentially the reason why it would behave 
differently from a “pure” quantum entity, like an electron. To use once more our metaphor, this bombardm 

what would force the body to remain inside the water of the pool, preventing its owner from becoming a diver. 

So, one could object that, to allow the body to quit the “spatial pool.” and temporarily become a non-spatial entity, 
it would be sufficient to shield it from the external thermal environment, so that there would be no need for having 
it first disassembled into smaller atomic fragments and then recombined, which is the operation that apparently 
produced the inconceivable infinitesimality of the sell-teleportation probability, as each of the 10% fragments needed 
to relocalize in a predetermined place, within a sphere of 50 km of radius. 

This is a pertinent objection that I'm now going to explore. This objection, by the way, could appear to be in 
contradiction with what Т have just stated above, at the end of the last section, regarding the lack of an apparatus 
that could objectify (spatialize) a whole macroscopic structure. If our standard terrestrial environment is able to 
keep a macroscopic body into space, then wouldn't be that same environment the measuring apparatus that is able 
to achieve the required goal of producing the collapse — the objectification ~ of an entire macroscopic object? 

If this is true, then it would be sufficient to isolate an ordinary object to obtain its automatic de-localization (io, its 
despatialization). However, we cannot expect this to work, as the object is also in contact with another environment: 
its own internal one. If the body is sulficiently large, as is certainly the case of a human body (but also of a speck 
of dust, and of much smaller entities), then the mutual interactions of its constituents can also have an influence in 
determining its overall classical (spatial) versus quantum (non-spatial) behavior 

‘The reason for this is easy to explain. In the case of the hydrogen atom, we were able to separate the wave function. 
relative to the center of mass from that associated with the relative motion. In this way, the center of mass was 
described by a free evolving wave function. With a macroscopic body, we may want to do the same, i, to separate 
the wave function describing the center of mass from the contribution coming from the different movements of all its 
constituents, relative to that center and to each others. Here we can consider the ensemble of these constituents as an. 
entity playing the role of a measuring apparatus with respect to the “center of mass entity.” so that the latter would 
be constantly subjected to а measurement process, thus producing its classical behavior 

‘Therefore, to describe the center of mass by means of a free evolving wave function, the evolution of the body's 
center of mass needs to decouple from that of its internal degrees of freedom, and this can reasonably be done only 
if the body is cooled down to extremely low temperatures. How low? Well, we can say. remaining here necessarily 
vague, low enough to avoid any exchange of energy between the center of mass degree of freedom and the degrees of 
freedom associated with the internal relative movements [20] 


In the previous section we have assumed that by some sci-fi action the body was all of a sudden disassembled 
(oud each constituent isolated from one another, and the environment). This was ап assumption of simplicity, as 
in this way we were able to use the well-known factorization of the wave-function of a two-body system, which of 
course is much harder to obtain in general for a macroscopic body. We can however replace the “disassembling sci-fi 
hypothesis” with the requirement that not only the body in question will have to evolve in a perfect vacuum (no 
thermal bombardment), but also that it will be cooled down instantaneously to temperatures almost equal to the 
absolute zero. 

In other terms, we now replace the “disassembling sci-fi hypothesis” by a “freezing sci-fi hypothesis." The advantage 
is that cooling down a body seems an operation less impossible to achieve than disassembling it into its atomic 
fragments, without destroying them, but also, and more importantly for our idealized discussion, the entire structure 
of the body will be preserved in this way, which hopefully will increase the value of the self-teleportation probability. 
ОГ course, also in this case we will have to assume that the body is additionally isolated from the environmental 
thermal bombardment. 


So, let us assume, as we did before, that the mass of the body is 10? kg. By assumption, since the internal and 
external environments have now been made totally silent, and cannot anymore play the role of generalized detector 
instruments with respect to the wave function of the body's center of mass, we can consider that the latter is described 
by a free evolving wave packet. To further simplify the discussion, we assume that at time £ = 0, the wave packet is 
approximately Gaussian (this is a reasonable assumption, considering that the probability density of any non-Gaussian 
wave packet becomes approximately Gaussian as it spreads (22), which means that the inequality in Heisenberg’ 
uncertainty principle is approximately an equality: АФФА, = $. 

‘As we did witli the hydrogen atom, we take the standard deviation of the cet 
to be equal to the Bohr radius. Therefore 


ог of mass position observable AQ 
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Inserting this value into (2), we find that the spreading AQ, of the center of mass wave packet at time ¢ is giv 


AQ = VOT TTT TF TIX Tar. ® 


Now, the original question of the sci-fi writer was to have the body disappearing from one place and reappearing 
tens of kilometers away. Considering, as we did before, a distance of 50 km, we have to set AQ, = 50 km = 5 x 10° m 
in the above equation. If we do so and solve for £, we find the value t = 5x 10" s, Considering that 1 year corresponds 
to 3.154 x 107 в, we obtain that the center of mass wave packet of the macroscopic body will reach a width of 50 km 
after approx. 1.6107" years, which is approximately ten million billion times the assumed age of the known universe! 

Here we see an important difference between the wave packet spreading of a hydrogen atom, who was extremely 
fast, and the wave packet spreading of a macroscopic body, which is inconceivably slow. But to answer the question 
of the sci-fi writer, we certainly cannot wait so long, because he explicitly asked the sel-teleportation to happen 
їп a matter of seconds. Also, even in case we would accept to wait for so long, we may have a problem with the 
“expiration date” of our universe! And anyhow, without having to freeze the body and the environment, using any 
classical means of transport through space (the “swimming modality") would be in this ease much more efective to 
travel the distance of 50 km. 


On the other hand, we can also say that, although the width of the wave packet almost doesn't increase as time 
passes by, even if we perfectly confine the position of center of mass in a given small region of space, at time £ = 03, a 
fraction of a second after its wave function will have acquired an infinite tail. The value of this tail will be infinitesimally 


small, but nevertheless diferent from zero. So, lot us estimate this value, at a distance of 50 km, after exactly опе 
second of free evolution. 

"The body's center of mass wave packet can be written as the product of three identical Gaussian factors: |)? 
| (а) ean) Plea), where: 
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To evaluate СОР at time £ = 1 s, we сав set kı = Fa = ka = 0 (the body is at rest at time t 
тү 8 5 x 10° m, М = 10? kg, and a = 2r = 107" m. This implies that (лр)! = 


ПВ © 109 x «757. Multiplying the probability density r(x)? by the volume of the micro-spher 
radius in which we want the center of mass to relocate, at time t= 1 s, we thus obtain that: 
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Comparing (10) with (6), we observe that have obtained a self-teleportation probability of the same order of 
‘magnitude. This means tat, quite surprisingly, even if we avoid the scii procedure of disassembling the macroscopic 
body, which as we have seen was responsible for the inconceivable infinitesimality of the obtained probability, and 
replace it with a procedure of total internal freezing, thus preserving the structural integrity of the body, a similar 
inconccivably infinitesimal sel-teloportation probability is obtained, this time because of the extreme slowness of the 
spreading of the macroscopic wave function and the extreme infinitesimality of its long-distance tails. 


VI. SUPERSELECTION RULES 


Considering my above pessimistic analysis, ГЇЇ leave it to the science fiction writer the task of finding a convincing 
sci-fi solution, not violating too many physical laws at the same time, allowing the hero of his story to teleport himself 
and accomplish his mission, whatever it is. As for me, let me offer a final thought. 

According to quantum theory, and the phenomenon of the spreading of the wave packet, a hydrogen atom, if left to 
evolve freely, will quickly acquire a truly gigantic size, apparently in contradiction with what is usually observed. Also, 
when considering the spectrum of energies of a hydrogen atom, in addition to the discrete energy values, associated 
with the relative electron-proton movement, we also have to consider the continuous energy values associated with 
the translational degrees of freedom of the center of mass. The spectrum of the total energy of the atom is thus given 
by the sum of these two energy spectra, But the sum of a discrete spectrum and a continuous spectrum produces a 
continuous spectrum, apparently in contradiction with the spectral lines experimentally observed. 

In short, without further precautions, the application of the Schrödinger equation to the problem of the bydroas 
atom does not allow to obtain results in agreement with the experimental observation, that is, in agreement with the 
fact that atoms do not usually possess macroscopic sizes, nor spectra of a continuous nature. To solve this problem, 
one can make use of the notion of superselection rules |21]. Rules of this kind restrict the physically realizable 
states, and when associated with a given observable, they prevent considering states that would be a superposition of 
states associated with different values of this observable, as these superpositions would be in disagreement with the 
experimental data. In other terms, the existence of supersclection rules indicates that the structure of the state space 
is not strictly Hilbertian (as linearity would not apply for all states), but more general 

An example of superselection rule is that associated with the observable determinin 
Schrödinger’s eat is alive or dead. If ya is the wavefunction describing the alive eat, and yo the wave function 
describing the dead eat, then, as far as we know, the wave function Ù = v4 + vip obtained by superposing these two 
wave functions does not describe a physically realizable state. This means that there is a supersclection rule on the 
"ife observable” of the eat, which forbids the superposition of wave functions characterized by different values of this 
observable. 

Tn the case of the hydrogen atom, if we want to obtain values for its energy spectrum in agreement with the 
experimental data, it is necessary to consider the position and momentum of its center of mass as variables of a 
classical kind, associated with superselection rules, and same thing if we want to correctly describe its observed non- 
macroscopic size. ОГ course, the reasons for this inhibition of quantum superpositions and the associated classical 
behavior of certain observables can be multiple, and will generally depend on the specificities of the environment in 
which the entity in question is immersed. So, determining what are the classical observables and what the quantum 
ones, in a given context, is a problem not necessarily easy to solve, and there is no unique recipe for this: in some 
contexts, certain observables will behave classically, while in other contexts they will behave quantum mechanically. 
and still in others their behavior will be semiclassical, or semiquantum, that is, in between these two regimes. 

But then, if the center of mass of the hydrogen atom is the expression of a superselection rule, goodbye sell- 
teleportation! On the other hand, if we consider it as quantum observable, goodbye agreement with many experimental 
data. But as 1 said, to determine the classical or quantum nature of an observable it is necessary to take into account. 
the specificities of the experimental context, When an atom is incorporated into a macroscopic material structure, or 
undergoes continuous interactions with countless microscopic entities and force fields present in the environment, it 
usually undergoes a process of de-synchronization of its wave function, able to transform certain quantum observables 
into classical ones. That's why, in the beginning of this article, I have argued that, strictly speaking, quantum self- 
teleportation would be impossible. More precisely, it is impossible (Pisas = 0) if we consider the standard environment. 
in which we humans evolve, which makes our bodies, and the objects with which we interact in our everyday life, 


classical entities 

What I'm here suggesting is that the classical or quantum nature of a physical e 
the same, but a contextual one: in some contexts certain entities will behave as quantum entities (when subjected 
to certain observational processes), and in other contexts they will behave, instead, classically. These considerations. 
open to an important reflection, which can be summarized in the following question: 


ity is not an intrinsic feature of 


Is the physical reality fundamentally quantum? 


‘The majority of physicists seem to believe so, that is, to think that quantum theory would be more fundamental 
than classical theory, and that a classical behavior would always emerge from a quantum substrate, when certain 
circumstances are met. However, a different view is also possible. For instance, one ean consider that our physical 
reality is neither classical nor quantum, but genuinely hybrid, that is, a complex combination of these two aspects. 

In other words, the physical entities forming our reality would generally be quantum-libe, ie. they would be 
entities potentially manifesting both aspects, the classical and the quantum aspects, depending on their state and the 
nature of the experimental questions we address to them. According to this view, supported by some very general 
(operational) approaches to the foundations of physical theories, especially that of the so-called Geneva Brussels 
School of Quantum Mechanics (nowadays mainly active in Belgium, at the Center Leo Apostel, led by the Belgian 
physicist Diederik Aerts), the classical regime and the quantum regime would correspond to very specific limit cases 
fof more general situations [5, 6, 9. 23] 

More precisely, the classical regime would be associated with experimental situations where all fluctuations ean be 
controlled, so that all observational processes are predictable in advance. On the other hand, the quantum regime 
would be associated with experimental contexts in which the fluctuations are maximal (and uniform), so producing a 
situation of maximum lack of knowledge. In between these two regimes, intermediate, hybrid regimes can also exist 
neither purely classical nor strictly quantum, that physicists have just begun to investigate and that seem to provide a 
more general and realistic model for the description of the countless physical entities in interaction with their multiple 
environments, 
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Brain imaging and a novel 'body-swop' illusion reveals distinct parietal-premotor and parietal-hippocampal 
networks involved in constructing a sense of body-ownership and selt-location, with the posterior cingulate 


‘mediating between them. 


Being able to instantly teleport to another 
Place is a theme repeatedly explored in 
Science fiction. The idea that, because of 
advanced technology, we could escape 
Physical laws and instantaneously travel 
to far ой places is a seductive idea 
both for the lazy and the adventurous. 
As with many ideas in science fiction, the 
idea of teleporing raises deep questions 
about what it means to be located in the 
word or to inhabit а body. Reports of 
neurological patients with out-of-body 
experiences shaw that it is possible to 
lose the sense of being located inside 
one's body [1 Such cases are rare, 
making it dificult to determine from 
such patients the specific brain regions 
that underlie our sense of who we are 
and Where we are. Using functional 
magnetic resonance imaging (MRN. 
virtual realty and experimentally induced 
iMysions it has been possible to gain 
seme traction on the neural substrates of 
self location and body-ownership. 
Research in this area has falen into 

two distinct camps, those who have 
focused on using virtual reality to 
explore haw the brain represents 
зейчосайоп and orientation бог 
example, [2-7), and others who have 
exploited ilusons to study body. 
ownership (for example, 8-11). Now, as 
thay report in this issue of Current 
Biology, Guterstam et al. [12| have taken 
the novel approach of combining these 
methods to determine which brain areas. 
support both the sense of body- 
‘ownership and the sense of ейосайоп, 
and the brain regions that medi 
between them. 


у lusions and Virtual Worlds 
The most well-known body-ownership 
illusion is the ‘rubber hand ilusion” 


[13.141 In this experimentally induced 
ilusion, Часа stimul are delivered to 
а person's visually obscured hand 
while that person observes the 
synchronous tacte stimulation of a 
viewed rubber hand, which leads to 
them believing that the rubber hand is 
their own hand. By introducing a time 
"ag between the visually perceived and 
physically sensed tactile stimulation 
asynchronous stimulator) the 
perceived ilusory ownership of the 
rubber hand diminishes aver time. 

A similar paradigm has been used 
‘with the addition of virtual reality 
techniques to induce the subjective 
feeling of whole-body ownership 15) 
In this method participants observe an 
avatar through virtual reality goggles; 
using synchronous or asynchronous 
visua-tactie input, perception of 
‘whole-body ownership can be 
‘modulated inthe person wearing the 
goggles. It has been shown that 
premolor-parietal regions play a key role 
in this sense of body ownership 
14.16.17} 

In addition to the sense that our 
body is ours, we also keep track of 
where we are in the word, our sense 
о! seitlocation, Recording single units 
in the hippocampus. parahippecampal 
and parietal regions of rodents has 
provided detailed evidence for a 
network of spatial cells that code 
зейлосайоп and orientation [15.19 
Studying humans, researchers have 
‘combined fMRI withthe use of virtual 
reality or real-world stimuli to decode 
locaton [2.5] and orientation in the 
жопа 3.4.7. Such studies have shown 
"hat similar brain regions in humans and 
rodents code slt-lacation and 
orientation. 
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Combining Body-swop and 
Location-swop illusions 

To determine which brain regions 
mediate the interactions between body- 
ownership and sel-ocation, Guterstam 
ef al. [12| took a new approach. They 
scanned subjects with fMRI while tha 
subjects’ perception of self-location. 
head direction, and body ownership 
was manipulated using a multisensory 
out-of-body ilusion. Subjects wore 
Virtual realty goggles. through which 
they were given video feed from three 
cameras (one at a ime) located in the 
room in which they were being 
scanned (Faure 1). From each 
viewpoint, subjects could see a torso 
and legs of а manikin stretching into 
the space ahead them, consistent with 
the orientation of their own torso and 
legs in the MRI scanner. Thay could nat 
see their own torso and legs because of 
the virtual reality goggles they were 
wearing. 

Switching between the video feed from 
each of the cameras effectively alowed 
Guterstam eta. [12] to ‘teleport’ subjects 
to different locations and orientations in 
the room. Foc half of the experimental 
trials, ап out-of-body ilusion was created 
by an experimenter applying touches to 
the subject's torso synchronously with 
footage of an experimenter touching 
же torso of the manikin viewed in 
же video feed. On the other half 
of trials, touches were given 
asynchronously. breaking the ilusion. 
Guterstam et al. (12| provide evidence 
fom a number of tests to indicate this 
iusion was successful, which included 
subjects’ own self-report of the 
experience. 

Consistent with prior studies 
(14.18.71, Guterstam et al [12] found 
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ay and spatial navigation [12]. It is also a 
сога region in the 'dafauit-mode- 


Qm Е Ra Е 


IN Experimental subjects are not engaged in a specific 


"E WRI scan room 


вео task [20]. Because feeling present in your 
body, in a particular location, may vary 
ли а variety of task and non-task 
demands, it seems plausible that the 
НЫШ осо made by Guterstam et al. 
Marin [12] may go some way towards 
explaining why a diverse range of 
potential roles has been ascribed to the 
k Posterior cingulate. 
Camera The approach taken by Guterstam 
et al. [12] opens up a number of new 
research possibles. For example, the 
method could be extended to the use of 
moving camera views, alowing neve 
insights to be made into how brain 
regions support spatial updating and 
navigation (or example, see IB). More 
generally, extending the body-swop 
iysion to moving views may allow us to 


E 
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Actin-filament disassembly is indispensable for replenishing the pool of polymerizable actin and allows. 
continuous dynamic remodelling of the actin cytoskeleton. A new study now reveals that ADF/cofilin 
preferentially dismantles branched networks and provides new insights into the collaborative work of 


ADF/cofilin and Арт on filament disassembly at the molecular level. 


The highly dynamic and tightly regulated action of the actin-binding proteins 
remodeling of the actin cytoskeleton fs ADF/cofiin and Alpi (2) 


an essential requirement for many Key players known to accelerate 
celular processes, including filament disassembly are a famil of 
endocytosis, cytokinesis and cell ‘small and ubiquitous protein collectively 
migration. These processes are called actin depolymerization factor 
accompanied by a constant tumover  (ADFYeofiin [3]. Vertebrate cells 

of actin structures to provide tha cells express three different ADF/cofiine 

ath the required plasticity to quickly (АР, colin 1 and coffin 2), whereas 


alter specific actin architectures in yeast expresses a single ADF/cofiin 
response to signaling cues and, Isoform. ADF/cofin binds in a 
additionally, to replenish the pool of cooperative manner preferentially to 
assembly-competent, ATP-bound actin aged ADP-F-actn and mediates 
monomers to fuel new assembly severing by altering the mechanical 
reactions [il А paper in this issue of properties of the filament [1.5 Structural 
Current Biology now adds to and biochemical analyses revealed 

ош understanding of the molecular that соб binding changes the 
mechanisms behind actin-flament Subunit it and increases the helical twist 


disassembly mediated by the combined of the flament [4], thereby weakening 
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lateral contacts between actin 
monomers I and decreasing the 
persistence length of the Патет [7 
Severing occurs preferentially at 
boundaries between bare and 
ADFicoflin-decorated filament 
segments, thereby controling the 
омега flament length, depending 

оп ADFcofiin-binding density |5 
Арсо remains bound to 
dissociated ADP-actin monomers and 
inhibits nucleotide exchange (ATP for 
ADP) on monomeric actin [5. Thus, 
ргойїп and other accessory proteins, 
such as Srv2/cyclase-associated protein 
(CAP), aro required to efficiently recycle 
ADFicoflin-bound ADP-actin monomers 
back into an assemibly-competent, 
ATP-bound state [10.11]. 
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T3 SUPPLEMENTARY NOTES 


TC ABSTRACT 
This study was tasked with the purpose of collecting information describing the teleportation of material objects, providing a description of 
teleportation as it occurs in physics, its theoretical and experimental status, and а projection of potential applications. The study also consisted 
of a search for teleportation phenomena occurring naturally or under laboratory conditions that can be assembled into а model describing the 
conditions required to accomplish the transfer of objects. This included a review and documentation of quantum teleportation, its theoretical 
basis, technological development, and its potential applications. The characteristics of teleportation were defined and physical theories we 
evaluated in terms of their ability to completely describe the phenomena. Contemporary physics, as well as theories that presently challenge the 
current physics paradigm were investigated. The author identified and proposed two unique physics models for teleportation that are based on 
the manipulation of either the general relativistic spacetime metre or the spacetime vacuum electromagnetic (zero-point fluctuations) 
parameters. Naturally occurring anomalous teleportation phenomena that were previously studied by the United States and foreign 
govemments were also documented in the study and are reviewed in the report. The author proposes an additional model for teleportation that 
5S based on a combination of the experimental results from the previous government studies and advanced physics concepts. Numerous 
recommendations outlining proposals for further theoretical and experimental studies are given in the report The report also includes an 
extensive teleportation bibliography. 


T5 SUBJECT TERMS 
teleportation; physics, quantum teleportation; teleportation phenomena; anomalous teleportatio 
teleportation experiments: teleportation bibliography 


eleportation theories; 


16. SECURITY CLASSIFICATION OF. свитке TE NUMBER T TE NAME OF 
Franklin B. Mead, Jr. 


= REPORT E.ASSTRACT — | ETAS PAGE TES TELEPHONE NO 
k " res area code] 


Unclassified Unclassified. Unclassified. (661) 275-5029 


‘Standard Form 298 
(Rev. 8-08) 


NOTICE 


USING GOVERNMENT DRAWINGS, SPECIFICATIONS, OR OTHER DATA INCLUDED IN THIS 
DOCUMENT FOR ANY PURPOSE OTHER THAN GOVERNMENT PROCUREMENT DOES NOT IN ANY 
WAY OBLIGATE THE US GOVERNMENT. THE FACT THAT THE GOVERNMENT FORMULATED OR 
SUPPLIED THE DRAWINGS, SPECIFICATIONS, OR OTHER DATA DOES NOT LICENSE THE HOLDER 
OR ANY OTHER PERSON OR CORPORATION; OR CONVEY ANY RIGHTS OR PERMISSION TO 
MANUFACTURE, USE, OR SELL ANY PATENTED INVENTION THAT MAY RELATE TO THEM. 


FOREWORD 


‘This Special Technical Report presents the results of a subcontracted study performed by Warp Drive 
Metrics, Las Vegas, NV, under Contract No. FO4611-99-C-0025, for the Air Force Research Laboratory 
(AFRLJ'Space and Missile Propulsion Division, Propellant Branch (PRSP), Edwards AFB, CA. The Project 
Manager for AFRL/PRSP was Dr. Franklin B. Mead, Jr. 


This report has been reviewed and is approved for release and distribution in accordance with the 
distribution statement on the cover and on the SF Form 298. This report is published in the interest of scientific and 
technical information exchange and does not constitute approval or disapproval of its ideas or findings. 


(лем Signed! 
FRANKLIN B. MEAD, JR. RONALD E. CHANNELL 
Project Manager Chief, Propellants Branch 

Signed (Signed! AFRL-ERS-PAS-04-155 
PHILIP A KESSEL RANNEY G. ADAMS Ш 
Technical Advisor, Space and Missile Public Affairs Director 


Propulsion Division 


This Page Intentionally Left Blank 


Table of Contents 


Section 
10 INTRODUCTION. 
1.1 Introduction. 
12 The Definitions of Teleportation, 
2.0 vm -TELEPORTATION, 
2.1 Engincering the Spacetime Metric. 
2.1.1 Wormhole Thin Shell Formalism. 
2.1.2 “Exotic” Matter-Energy Requirements 
2.2 Engineering the Vacuum. 
22.1 The Polarizable-Vacuum Representation of General Relativity 
2.3 Conclusion and Recommendations. 
3.0 q-TELEPORTATION. 
3.1 Teleportation Scenario, 
3.2 Quantum Teleportation. 
3.2.1 Description of the q-Teleportation Process. 
3.2.2 Decoherence Fundamentally Limits q-Teleportation. 
3.2.3 Recent Developments in Entanglement and q-Teleporiation Physics. 
3.3 Conclusion and Recommendations. 
4.0 e-TELEPORTATION. 
4.1 Extra Space Dimensions and Parallel Universes/Spaces. 
4.2 Vacuum Hole Teleporiation, 
4.3 Conclusion and Recommendations. 
5.0 p-TELEPORTATION. 
5.1 PK Phenomenon, 
5.1.1 Hypothesis Based on Mathematical Geometry. 
5.2 Conclusion and Recommendations. 
6.0 REFERENCES, 
APPENDIX A — A Few Words About Negative Energy. 
АЛ А General Relativistic Definition of Negative or Exotic Energy 
A2 Squeezed Quantum States and Negative Energy. 
APPENDIX В — THep Methodology. 


Approved for public release; distribution unlimited 


Figure 
Figure | 


Figure 2. 


Figure 3. 


Figure 4. 


Figure 5. 

igure 6. 
Figure 7. 
Figure 8. 


List of Figures 


Page 
Diagram of a Simultaneous View of Two Remote Compact Regions (0, and Q) of 

Minkowski Space Used to Create the Wormhole Throat д0, Where Time is Suppressed 

in This Representation. E 
The Same Diagram as in Figure 1 Except as Viewed by an Observer Sitting in Region. 

О, Who Looks Through the Wormhole Throat д0 and Sees Remote Region О, (Dotted 


‘Area Inside the Circle) on the Other Side 6 
A Thin Shell of (Localized) Matter-Energy, or Rather the Two-Dimensional Spacelike 
Hypersurface д0 (via (2.3), Possessing the Two Principal Radii of Curvature p, and p»... 


А Schematic of Vacuum Quantum Field Fluctuations (a.k.a. Vacuum Zero Point Field 
Fluctuations) Involved in the "Light-by-Light" Scattering Process That Affects the Speed 


of Light. 13 
A Schematic of the Casimir Effect Cavity/Waveguide. 15 
Classical Facsimile Transmission (Modified IBM Press Image). 35 
Quantum Teleportation (Modified IBM Press Image). 36 
Quantum Teleportation (From www.aip.org). 43 


Approved for public release; distribution unlimited 


List of Tables 


Table Page 
Table 1. Metric Effects in the PV-GR Model When K > 1 (Compared With Reference Frames at. 
Asymptotic Infinity Where К = 1). 21 
Table 2. Metric Effects in the PV-GR Model When К < 1 (Compared With Reference Frames at 
Asymptotic Infinity Where К = 1). 2 
‘Table 3. Substantial Gravitational Squeezing Occurs When 2. > Sar, (For Electromagnetic ZPF).........28 


Approved for public release; distribution unlimited 


Glossary 


АЕС Average Energy Condition 
AFRL Air Force Research Laboratory 

AU Astronomical Unit 

BBO Beta (B)-Barium Borate 

cas Centimeter-Gram-Second 

CIA Central Intelligence Agency 

DARPA Defense Advanced Research Projects Agency 
DEC Dominant Energy Condition 

DIA Defense Intelligence Agency 

DNA Deoxyribo Nucleic Acid 

DoD Department of Defense 

EPR Einstein, Podolsky and Rosen 

ESP Extrasensory Perception 

ev Electron Volt 

FRW Friedmann-Robertson-Walker 

FTL Faster-Than-Light 

IBM International Business Machines 

INSCOM Intelligence and Security Command 

R Infrared 

MeV Mega-Electton Volt 

MKS Meter-Kilogram-Second 

NEC Null Energy Condition 

NLP Neuro-Linguistic Programming 

NMR Nuclear Magnetic Resonance 

NSA National Security Agency 

PK Psychokinesis 

PPN Parameterized Post-Newtonian 

PRC Peoples Republic of China 

PV-GR Polarizable-Vacuum Representation of General Relativity 
QED Quantum Electrodynamics 

QISP Quantum Information Science Program 

R&D Research and Development 

SAIC Science Applications International Corporation 
SEC Strong Energy Condition 

SRI Stanford Research Institute 

USSR Union of Soviet Socialist Republics 

Uv Ultraviolet 

WEC Weak Energy Condition 

ZPE Zero-Point Energy 

ZPF Zero-Point Fluctuations 


Approved for public release; distribution unlimited 


Acknowledgements 


This study would not have been possible without the very generous support of Dr. Frank Mead, 
Senior Scientist at the Advanced Concepts Office of the U.S. Air Force Research Laboratory (AFRL) 
Propulsion Directorate at Edwards AFB, CA. Dr. Mead’s collegial collaboration, ready assistance, and 
constant encouragement were invaluable to me. Dr. Mead's professionalism and excellent rapport with 
“out-of-the-box” thinkers excites and motivates serious exploration into advanced concepts that push the 
envelope of knowledge and discovery. The author owes a very large debt of gratitude and appreciation to 
both Dr. David Campbell, Program Manager, ERC, Inc. at AFRL, Edwards AFB, CA, and the ERC, Inc. 
staff, for supporting the project contract and for making all the paperwork fuss totally painless. Dr. 
Campbell and his staff provided timely assistance when the author needed it, which helped make this 
contract project run smoothly. 

There are two colleagues who provided important contributions to this study that I wish to 
acknowledge. First, 1 would like to express my sincere thanks and deepest appreciation to my first 
longtime mentor and role model, the late Dr. Robert L. Forward. Bob Forward was the first to influence 
my interests in interstellar flight and advanced breakthrough physics concepts (ie. "Future Magic") when 
1 first met him at an ALAA Joint Propulsion Conference in Las Vegas while I was in high school (ca. 
1978). The direction I took in life from that point forward followed the trail of exploration and discovery 
that was blazed by Bob. I will miss him, but I will never forget him. Second, | would like to express my 
sincere thanks and appreciation to my longtime friend, colleague and present mentor, Dr. Hal Puthoff, 
Institute for Advanced Studies-Austin, for our many discussions on applying his Polarizable Vacuum- 
General Relativity model to a quasi-classical teleportation concept. Hal taught me to expand my mind, 
and he encourages me to think outside the box. He also gave me a great deal of valuable insight and 
personal knowledge about the Remote Viewing Program. Last, | would like to offer my debt of gratitude 
and thanks to my business manager (and spouse), Lindsay К. Davis, for all the hard work she does to 
make the business end of Warp Drive Metrics run smoothly. 


Eric W. Davis, Ph.D., FBIS 
Warp Drive Metrics 
Las Vegas, NV 


Approved for public release; distribution unlimited 


Preface 


The Teleportation Physics Study is divided into four phases. Phase I is a review and documentation 
of quantum teleportation, its theoretical basis, technological development, and its potential application. 
Phase П developed a textbook description of teleportation as it occurs in classical physics, explored its 
theoretical and experimental status, and projected its potential applications. Phase Ш consisted of a 
search for teleportation phenomena occurring naturally or under laboratory conditions that can be 
assembled into a model describing the conditions required to accomplish the disembodied conveyance of 
objects. The characteristics of teleportation were defined, and physical theories were evaluated in terms 
of their ability to completely describe the phenomenon. Presently accepted physics theories, as well as 
theories that challenge the current physics paradigm were investigated for completeness. The theories 
that provide the best chance of explaining teleportation were selected, and experiments with a high chance 
of accomplishing teleportation were identified. Phase IV is the final report. 

The report contains five chapters. Chapter 1 is an overview of the textbook descriptions for the 
various teleportation phenomena that are found in nature, in theoretical physics concepts, and in 
experimental laboratory work. Chapter 2 proposes two quasi-classical physics concepts for teleportation: 
the first is based on engineering the spacetime metric to induce a traversable wormhole; the second is 
based on the polarizable-vacuum-general relativity approach that treats spacetime metric changes in terms 
of equivalent changes in the vacuum permittivity and permeability constants. These concepts are 
theoretically developed and presented. Promising laboratory experiments were identified and 
recommended for further research. Chapter 3 presents the current state-of-art of quantum teleportation 
physics, its theoretical basis, technological development, and its applications. Key theoretical, 
experimental, and applications breakthroughs were identified, and a series of theoretical and experimental 
research programs are proposed to solve technical problems and advance quantum teleportation physics. 
Chapter 4 gives an overview of alternative teleportation concepts that challenge the present physics 
paradigm. These concepts are based on the existence of parallel universes/spaces and/or extra space 
dimensions. The theoretical and experimental work that has been done to develop these concepts is 
reviewed, and a recommendation for further research is made. Last, Chapter 5 gives an in-depth 
overview of unusual teleportation phenomena that occur naturally and under laboratory conditions. The 
teleportation phenomenon discussed in the chapter is based on psychokinesis (PK), which is a category of 
psychotronics. The U.S. military-intelligence literature is reviewed, which relates the historical scientific. 
research performed on PK-teleportation in the U.S., China and the former Soviet Union. The material 
discussed in the chapter largely challenges the current physics paradigm; however, extensive controlled. 
and repeatable laboratory data exists to suggest that PK-teleportation is quite real and that it is 
controllable. The report ends with a combined list of references. 
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1.0 INTRODUCTION 


1.1 Introduction. 


The concept of teleportation was originally developed during the Golden Age of 20" century science 
fiction literature by writers in need of a form of instantaneous disembodied transportation technology to 
support the plots of their stories. Teleportation has appeared in such SciFi literature classics as Algis 
Budry's Rogue Moon (Gold Medal Books, 1960), A. E. van Vogt's World of Null- (Astounding Science 
Fiction, August 1945), and George Langelaan's The Fly (Playboy Magazine, June 1957). The Playboy 
Magazine short story led to a cottage industry of popular films decrying the horrors of scientific 
technology that exceeded mankind's wisdom: The Fly (1958), Return of the Fly (1959), Curse of the Fly 
(1965), The Fly (a 1986 remake), and The Fly И (1989). The teleportation concept has also appeared in 
episodes of popular television SciFi anthology series such as The Twilight Zone and The Outer Limits. 
But the most widely recognized pop-culture awareness of the teleportation concept began with the 
‘numerous Star Trek television and theatrical movie series ofthe past 39 years (beginning in 1964 with the 
first TV series pilot episode, The Cage), which are now an international entertainment and product 
franchise that was originally spawned by the late genius television writer-producer Gene Roddenberry 
Because of Star Trek everyone in the world is familiar with the “transporter” device, which is used to 
teleport personnel and material from starship to starship or from ship to planet and vice versa at the speed 
of light. People or inanimate objects would be positioned on the transporter pad and become completely 

tegrated by a beam with their atoms being patterned in a computer buffer and later converted into a 
beam that is directed toward the destination, and then reintegrated back into their original form (all 
without error. “Beam me up, Scotty” is a familiar automobile bumper sticker or cry of exasperation that 
жеге popularly adopted from the series 

However, the late Dr. Robert L. Forward (2001) stated that modem hard-core SciFi literature, with 
the exception of the ongoing Star Trek franchise, has abandoned using the teleportation concept because 
writers believe that it has more to do with the realms of parapsychology paranormal (a.k.a. psychic) and 
imaginative fantasy than with any realm of science. Beginning in the 1980s developments in quantum. 
theory and general relativity physics have succeeded in pushing the envelope in exploring the reality of 
teleportation. A crescendo of scientific and popular literature appearing in the 1990s and as recently as. 
2003 has raised public awareness of the new technological possibilities offered by teleportation. As for 
the psychic aspect of teleportation, it became known to Dr. Forward and myself, along with several 
colleagues both inside and outside of government, that anomalous teleportation has been scientifically 
investigated and separately documented by the Department of Defense. 

It has been recognized that extending the present research in quantum teleportation and developing 
alternative forms of teleportation physics would have a high payoff impact on communications and 
transportation technologies in the civilian and military sectors. It is the purpose of this study to explore 
the physics of teleportation and delineate its characteristics and performances, and to make 
recommendations for further studies in support of Air Force Advanced Concepts programs. 


1.2 The Defi 


ns of Teleportation. 


Before proceeding, it is necessary to give a definition for each of the teleportation concepts I have 
identified during the course of this study: 
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> Teleportation = SciFi: the disembodied transport of persons or inanimate objects across space by 
advanced (futuristic) technological means (adapted from Vaidman, 2001). We will call this sf- 
Teleportation, which will not be considered further in this study. 


> Teleportation = psychic: the conveyance of persons or inanimate objects by psychic means. We 
will call this p-Teleportation. 


> Teleportation — engineering the vacuum or spacetime metric: the conveyance of persons or 
inanimate objects across space by altering the properties of the spacetime vacuum, or by altering 
the spacetime metric (geometry). We will call this vm-Teleportation. 


> Teleportation — quantum entanglement: the disembodied transport of the quantum state of a 
system and its correlations across space to another system, where system refers to any single or 
collective particles of matter or energy such as baryons (protons, neutrons, etc.), leptons 
(electrons, etc), photons, atoms, ions, ete. We will сай this g- Teleportation. 


> Teleportation = exotic: the conveyance of persons or inanimate objects by transport through extra 
space dimensions or parallel universes. We will call this e-Teleportation. 


We will examine each of these in detail in the following chapters and determine whether any of the above 


teleportation concepts encompass the instantaneous and or disembodied conveyance of objects through 
space. 
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2.0 vm-TELEPORTATION 


2.1 Engineering the Spacetime Metric 


A comprehensive literature search for vm-Teleportation within the genre of spacetime metric 
engineering yielded no results. No one in the general relativity community has thought to apply the 
Einstein field equation to determine whether there are solutions compatible with the concept of 
teleportation. Therefore, I will offer two solutions that 1 believe will satisfy the definition of vm- 
Teleportation. The first solution can be found from the class of traversable wormholes giving rise to what 
1 call a true “stargate.” А stargate is essentially a wormhole with a flat-face shape for the throat as 
‘opposed to the spherical-shaped throat of the Morris and Thome (1988) traversable wormhole, which was 
derived from a spherically symmetric Lorentzian spacetime metric that prescribes the wormhole geometry 
(see also, Visser, 1995 for a complete review of traversable Lorentzian wormholes): 


ds елар 1I - bo) fr] de «rao 0.1), 


where by inspection we can write the traversable wormhole metric tensor in the form 


B 0 ° 
0 мур о 0 

= o | n p e» 
0 0 0 


using standard spherical coordinates, where c is the speed of light, a B = (0 = f, 1 =r, 2 = Ө, 3 = 9) are the 
time and space coordinate indices (oo <1 < œ; r: 2R = circumference; 0 £ Ө < л; 0 £ р < 2л), 4О? = dè? + 
sid, (1) is the freely specifiable redshift function that defines the proper time lapse through the 
wormhole throat, and М is the freely specifiable shape function that defines the wormhole throat's 
spatial (hypersurface) geometry. Such spacetimes are asymptotically flat. The Einstein field equation 
requires that a localized source of matter-energy be specified in order to determine the geometry that the 
source induces on the local spacetime, We can also work the Einstein equation backwards by specifying 
the local geometry in advance and then calculate the matter-energy source required to induce the desired 
geometry. The Einstein field equation thus relates the spacetime geometry terms comprised of the 
components of the metric tensor and their derivatives (a.k.a. the Einstein tensor) to the local matter- 
energy source terms comprised of the energy and stress-tension densities (a.k.a. the stress-energy tensor). 
The flat-face wormhole or stargate is derived in the following section. 


2.1.1 Wormhole Thin Shell Formalism 


‘The flat-face traversable wormhole solution is derived from the thin shell (a.k.a. junction condition or 
surface layer) formalism of the Einstein equations (Visser, 1989; see also, Misner, Thorne and Wheeler, 
1973). We adapt Visser's (1989) development in the following discussion. The procedure is to take two 
copies of flat Minkowski space and remove from each identical regions of the form Q x Ñ, where Q is a 
three-dimensional compact spacelike hypersurface and 9t is a timelike straight line (time axis). Then 
identify these two incomplete spacetimes along the timelike boundaries 20 x Ñ. The resulting spacetime 
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is geodesically complete and possesses two asymptotically flat regions connected by a wormhole. The 
throat of the wormhole is just the junction 20 (a two-dimensional space-like hypersurface) at which the 
two original Minkowski spaces are identified (see Figures | and 2) 
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Figure 1. Diagram of a Simultaneous View of Two Remote Compact Regions. 
(д, and Q) of Minkowski Space Used to Create the Wormhole Throat 39, 
Where Time is Suppressed in This Representation (adapted from Bennett et al., 1995) 
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Figure 2. The Same Diagram as in Figure 1 Except as Viewed by an Observer 
Sitting in Region © Who Looks Through the Wormhole Throat 29 and 
Sees Remote Region N: (Dotted Area Inside the Circle) on the Other Side 
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The resulting spacetime is everywhere Riemann-flat except possibly at the throat. Also, the stress- 
energy tensor in this spacetime is concentrated at the throat with a 6-function singularity there. Thi 
consequence of the fact that the spacetime metric at the throat is continuous but not differentiable, while 
the connection is discontinuous; thus causing the Riemann curvature to possess a d-function singularity 
(causing undesirable gravitational tidal forces) there. The magnitude of this 6-function singularity can be 
calculated in terms of the second fundamental form on both sides of the throat, which we presume to be 
generated by a localized thin shell of matter-energy. The second fundamental form represents the 
extrinsic curvature of the д0 hypersurface (i.e., the wormhole throat), telling how it is curved with respect 
to the enveloping four-dimensional spacetime. The form of the geometry is simple, so the second 
fundamental form at the throat is calculated to be (McConnell, 1957): 


where ij = 0,1,2 and КЎ is the second fundamental form. The full 4x4 matrix А“ has been reduced to 
3x3 form, as above, for computational convenience because the thin shell (or hypersurface) is essentially 
а two-surface embedded in three-space. The overall + sign in equation (2.3) comes from the fact that a 
unit normal points outward from one side of the surface and points inward on the other side. We hereafter 
drop the + sign for the sake of brevity in notation. The quantities ко, Kı, and К; measure the extrinsic 
curvature of the thin shell of local matter-energy (Le. the stuff that induces the wormhole throat 
geometry). Since the wormhole throat is a space-like hypersurface, we can exclude time-like 
hypersurfaces and their components in the calculations. Therefore we set ку = 0 in equation (2.3) because 
it is the time-like extrinsic curvature for the time-like hypersurface of the thin shell of matter-energy. As 
seen in equation (2.3) к, and x; are simply related to the two principal radii of curvature p, and р; 
(defined to be the eigenvalues of K') of the two-dimensional spacelike hypersurface д0 (see Figure 3). It 
should be noted that a convex surface has positive radii of curvature, while a concave surface has negative 
radii of curvature. 
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Figure 3. A Thin Shell of (Localized) Matter-Energy, or Rather the Two-Dimensional 
Spacelike Hypersurface a (via (2.3)), Possessing the Two Principal Radii of Curvature р, and р; 
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It is a standard result of the thin shell or junction condition formalism that the Einstein field equation 
may be cast in terms of the surface stross-onergy tensor Sof the thin matter-energy shell localized in BQ 
(note: we are exploiting the symmetry of the wormhole with respect to interchange of the two flat regions 
O, and Q): 


ac. K*,) Q4. 


where G is Newton's gravitational constant and 8, is the (hree-dimensional) unit matrix. K^ is the trace 
of equation (2.3): 


K', =TrK', 
хт es 
P P 


and 


6.6) 


‘The thin matter-energy shell's surface stress-energy tensor may be interpreted in terms of the surface 
energy density б and principal surface tensions 8, and Û: 


о 0 0 
S,-o0 -4 0 es. 
0 0 4 


‘Thus we arrive at the Einstein field equation by equating (2.8) and (2.7) and multiplying both sides by 1 
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=- 0 Ур 0 (2.9), 


which gives the final result 
2.10a) 


2.106) 


2.100) 
anG p, © 


These are the Einstein equations. Equations (2.102-c) imply that (for dQ convex) we are dealing with 
negative surface energy density and negative surface tensions. This result is in fact the primary matter- 
energy requirement for traversable wormholes, as was proved by Morris and Thorne (1988), and later by 
Visser (1995), within the paradigm of classical Einstein general relativity. The negative surface tension 

positive outward pressure, a.k.a. gravitational repulsion or antigravity) is needed to keep the throat 
‘open and stable against collapse. The reader should not be alarmed at this result. Negative energies and 
negative stress-tensions are an acceptable result both mathematically and physically, and they manifest 
gravitational repulsion (antigravity!) in and around the wormhole throat. One only needs to understand 
‘what it means for stress-energy to be negative within the proper context. In general relativity the term 
"exotic" is used in place of “negative.” The effects of negative energy have been produced in the 
laboratory (the Casimir Effect is one example). In short, negative energy arises from Heisenberg’s 
quantum uncertainty principle, which requires that the energy density of any electromagnetic, magnetic, 
electric or other fields must fluctuate randomly. Even in a vacuum, where the average energy density is 
zero, the energy density fluctuates. This means that the quantum vacuum can never remain truly empty in 
the classical sense of the term. The quantum picture of the vacuum is that of a turbulent plenum of virtual 
(ie, energy non-conserving) particle pairs that spontaneously pop in and out of existence. The notion of 
“zero energy” in quantum theory corresponds to the vacuum being filled with such fluctuations going on. 
This issue is further elaborated on and clarified in greater detail in Appendix A. We will also revisit this 
in Section 22. Finally, it should be noted that for the analysis in this section we assumed an ultrastatic 
wormhole [ie., goo = 1 = 0(7) = 0 in equation (2.1)] with the "exotic" matter-energy confined to a thin 
layer, and we dispensed with the assumption of spherical symmetry. 

We can now build a wormhole-stargate and affect vm-Teleportation such that a traveler stepping into 
the throat encounters no exotic matter-energy there. This will require that our wormhole be flat shaped. 
To make the wormhole flat requires that we choose the throat д0 to have at least one flat face (picture the 
thin shell in Figure 3 becoming a flat shell). On that face the two principal radii of curvature become pi = 
p2 = eo as required by standard geometry. Substituting this into equations (2.10a-c) gives 


Approved for public release; distribution unlimited 


which is a remarkable result. A further consequence of this is that now К = 0, thus making the Riemann 
curvature and stress-energy tensors (Riemann: Rs ~ K*y; stress-energy: 7% ~ К) at the throat become 
zero such that the associated -function singularities disappear there. This means that a traveler 
encountering and going through such a wormhole will feel no tidal gravitational forces and see no exotic. 
matter-energy (that threads the throat). A traveler stepping through the throat will simply be teleported 
into the other remote spacetime region or another universe (note: the Einstein equation does not fix the 
spacetime topology, so it is possible that wormholes are inter-universe as well as intra-universe tunnels). 
We construct such a teleportation stargate by generating a thin shell or surface layer of "exotic" matter- 
energy much like а thin film of soap stretched across a loop of wire. 


2.1.2 "Exotic" Matter-Energy Requirements 


Now we have to estimate the amount of negative (or exotic) mass-energy that will be needed to 
generate and hold open а vm-Teleportation wormhole. A simple formula originally due to Visser (1995) 
for short-throat wormholes using the thin shell formalism gives: 


hut 
= (13469 107 dg) in (2.12), 
= 110.709 M ppo) Du 

wT meter 


is the mass required to build the wormhole, Fain is a suitable measure of the linear dimension. 
(radius) of the throat, and Muu, is the mass of the planet Jupiter (1.90x10" kg). Equation (2.12) 
demonstrates that a mass of -0.709 Му, (or ~1.3469%10" kg) will be required to build a wormhole 1 
meter in size. As the wormhole size increases the mass requirement grows negative-large, and vice versa 
as the wormhole size decreases. After being alarmed by the magnitude of this, one should note that Mui 
is not the total mass of the wormhole as seen by observers at remote distances. The non-linearity of the 
Einstein field equations dictates that the total mass is zero (actually, the total net mass being positive, 
negative or zero in the Newtonian approximation depending on the details of the negative energy 
configuration constituting the wormhole system). And finally, Visser et al. (2003) have demonstrated the 
existence of spacetime geometries containing traversable wormholes that are supported by arbitrarily 
small quantities of exotic matter-energy, and they proved that this was a general result. In Section 2.3 we 
will discuss how or whether we can create such a wormhole in the laboratory. 


2.2 Engineering the Vacuum 


Engineering the spacetime vacuum provides a second solution that also satisfies the definition of vm- 
Teleportation. The concept of “engineering the vacuum" was first introduced to the physics community 
by Lee (1988). Lee stated: 


“The experimental method to alter the properties of the vacuum may be called vacuum engineering...If 
indeed we are able to alter the vacuum, then we may encounter some new phenomena, totally 
unexpected.” 


‘This new concept is based on the now-accepted fact that the vacuum is characterized by physical 
parameters and structure that constitutes an energetic medium which pervades the entire extent of the 
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universe. We note here the two most important defining properties of the vacuum in this regard (Puthoff 
et al., 2002): 


о Within the context of quantum field theory the vacuum is the seat of all energetic particle and 
field fluctuations 


о Within the context of general relativity theory the vacuum is the seat of a spacetime structure (or 
metric) that encodes the distribution of matter and energy. 


We begin our look into this concept by examining the propagation of light through space. We know 
from quantum field theory that light propagating through space interacts with the vacuum quantum fields 
(aka, vacuum quantum field fluctuations). The observable properties of light, including the speed of 
light, are determined by these interactions. Vacuum quantum interactions with light lead to an effect on 
the speed of light that is due to the absorption of photons (by the vacuum) to form virtual electron- 
positron pairs followed by the quick re-emission (from the vacuum) of the photon (see Figure 4). The 
virtual particle pairs are very short lived because of the large mismatch between the energy of a photon 
and the rest mass-energy of the particle pair. A key point is that this process makes a contribution to the 
observed vacuum permittivity & (and permeability i) constant and, therefore, to the speed of light c [c = 


у 
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Photons can change into variety of short- 
lived, or “virtual”, particles as they fly 
through the vacuum. The processes above, 
represented by Feynman diagrams, are "two- 
top" processes. They affect ighr's speed 


Figure 4. A Schematic of Vacuum Quantum Field Fluctuations (a.k.a. Vacuum 
Zero Point Field Fluctuations) Involved in the “Light-by-Light” Scattering 
Process That Affects the Speed of Light (from Chown, 1990) 
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The role of virtual particle pairs in determining the £ (р) of the vacuum is analogous to that of 
atoms/molecules in determining the relative permittivity € (and н) of a dielectric material. We know that 
the absorption/re-emission of photons by atoms/molecules in a transparent medium (note: there are no 
strongly absorbing resonances, so the atoms/molecules remain in their excited states for a very short time 
before re-emitting photons) is responsible for the refractive index of the medium, which results in the 
reduction of the speed of light for photons propagating through the medium. This absorption/re-emission 
process is also known in physics as a scattering process. We know from experiment that a change in the 
medium leads to a change in е (р), thus resulting in a change of the refractive index. The key point 
arising from this analogy is that a modification of the vacuum produces a change in €, (pa) resulting in a 
subsequent change in c, and hence, a corresponding change in the vacuum refraction index. 

Scharnhorst (1990) and Latorre et al, (1995) have since proved that the suppression of light scattering 
by virtual particle pairs (a.k.a. coherent light-by-light scattering) in the vacuum causes an increase in the 
speed of light accompanied by a decrease in the vacuum refraction index. This very unique effect is 
accomplished in a Casimir Effect capacitor cavity (or waveguide) whereby the vacuum quantum field 
fluctuations (a.k.a. zero-point fluctuations or ZPF) inside have been modified (becoming anisotropic and 
non-translational invariant) to satisfy the electromagnetic boundary conditions imposed by the presence of 
the capacitor plates (or waveguide walls). The principal result of this modification is the removal of the 
electromagnetic zero-point energy (ZPE) due to the suppression of vacuum ZPE modes with wavelengths 
longer than the cavity/waveguide cutoff (Ay = 2d, where d = plate separation; see Figure 5). This removal 
of free space vacuum ZPE modes suppresses the scattering of light by virtual particle pairs, thus 
producing the speed of light increase (and corresponding decrease in the vacuum refraction index). We 
know from standard optical physics and quantum electrodynamics (QED) that the optical phase and group 
velocities can exceed c under certain physical conditions, but dispersion always ensures that the signal 
velocity is < с. But recent QED calculations (see, Scharnhorst, 1990 and Latorre et al., 1995) have 
proved that in the Casimir Effect system, the dispersive effects are much weaker still than those 
associated with the increase in c so that the phase, group and signal velocities will therefore all increase 
by the same amount. Note that, in general, no dispersion shows up in all of the modified vacuum effects 
examined by investigators 
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Metal plates 


Casimir effect: the vacuum is full of virtual 
photons, but photons with wavelengths (1), 
more than twice the separation of the plates, 
are excluded from the space between them. 
The imbalance pushes the plates together 


(from Chown, 1990) 


imir Effect Cavity/Wavegui 


Figure 5. A Schematic of the Ca 
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Examples demonstrating the increase in light speed (decrease in vacuum refraction index) via the 
Casimir Effect vacuum and other modified vacuum effects, as well as those effects producing a decrease 
in light speed (increase in vacuum refraction index), are described as follows. The vacuum modification 
effect on the speed of light described in the previous paragraph is (Scharnhorst, 1990): 


pu (A wl 1 

«CUTS (na) 

(x pum 22 
8100 (may 


where ci is the (modified) speed of light propagation perpendicular to the Casimir Effect capacitor 
plates, co is the speed of light in free space (3x10" m/s in MKS units), me is the electron mass, ot is the fine 
structure constant (= 1/137), e is the electron charge (е? = 4л. in quantum field theory natural units), a is 
the plate separation, Л is Planck's reduced constant, and €, is the vacuum permittivity constant. The 
condition A = co 1 stresses that (2.13), and all the equations that follow, are in quantum field 
theory natural units. The speed of light and vacuum refraction index measured parallel to the plates is 
unchanged from their free space values (c, = co, nj = m = 1). The modified vacuum refraction index 
‘measured perpendicular to the plates is (Scharnhorst, 1990): 


Q3) 


PE Qaa) 


Equations (2.13) and (2.14) show that in general n, < 1 and c; > «y. But cy" =+ c, and n, > 1 when a> 
as expected, since we are now allowing all of the vacuum ZPE modes to re-enter the Casimir cavity in 
this case. 

We now survey the additional examples of modified vacuums which increase/decrease light speed 
(from Latorre et al., 1995) 


о For light (photons) propagating in a Friedmann-Robertson-Walker (FRW) vacuum (ie. a 
homogeneous and isotropic Robertson-Walker gravitational background with Friedmann 
cosmology): 


= مم‎ 1 m- 
45 m, 


2.15), 


where с^ is the modified vacuum speed of light, С is Newton's constant, р, is the energy density and p is 
the pressure of a radiation-dominated universe (р = p,/3). Here the speed of light is increased. 


û For light (photons) propagating in a homogeneous and isotropic thermal vacuum: 


( 4F „Т 


zje 


E 2.16), 
2025 9 
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where T is the temperature of the vacuum and ky is the Boltzmann constant. Here the speed of light is 
decreased. 


о For light (photons) propagating in an anisotropic vacuum given by an external constant uniform 


‘magnetic field B: 


4, =1) 
(247), 


where the speed of light is decreased in this vacuum for polarizations coplanar (|) with and perpendicular 
(1) to the plane defined by В and the direction of propagation, and 6 is the angle between В and the 
direction of propagation. Latorre et al. (1995) calculated the polarization-average of (2.17) to give the 
averaged (modified) speed of light in the B-field: 


„=ду=1) 2.18). 


о For light (photons) propagating in an anisotropic vacuum given by an external constant uniform 
electric field E, the polarization-averaged modified speed of light is: 


22 


pat 2.19) 
me 2.19). 


Here the speed of light is decreased, 

Equations (2.16) ~ (2.19) are the result of vacuum modifications that populate the vacuum with 
virtual or real particles that induce coherent (light-by-light) scattering, which reduces the speed of 
‘massless particles. By examining the form of equations (2.13) and (2.15) — (2.19) Latorre et al. (1995) 
discovered that the low energy modification of the speed of light is proportional to the ratio of the 
modified vacuum energy density (as compared to the standard vacuum energy density, p... = 0) over m, 
with a universal numerical coefficient and the corresponding coupling constants. And a general rule 
became apparent from their analysis that is applicable to modified vacua for massive and massless 
quantum field theories, for low energy: 


¢ > co (vacuum refraction index < 1) when the modified vacuum has a lower energy density 
c < со (vacuum refraction index > 1) when the modified vacuum has a higher energy density 
¢ = co (vacuum refraction index = 1) when the vacuum is free (or un-modified) with р,„ = 0 


‘The first two rules explain the sign of the change of the speed of light. From this rule and the 
mathematical commonality between the form of (2.13) and (2.15) ~ (2.19) Latorre et al. (1995) found a 
single unifying expression to replace these equations: 


е4 
135 


&-4-) Одо 
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where p is the energy density of the modified vacua under consideration such that p — рь ~ Е? for the 
electric field vacuum, p — рь ~ В? for the magnetic field vacuum, and p — py ~ x 7* for the thermal 
vacuum. If the vacuum is а FRW gravitational vacuum, then one has to substitute one factor of а in 
(2.20) by mG and p — р,. Equation (2.13) for the Casimir Effect vacuum studied earlier is recovered 
when р > роь = -(C/240)a *. 

Let us recast (2.20) into а more useful form. We subtract one from both sides of (2.20), do some 
algebra, and thus define the ratio of the change in the speed of light Ac in a modified vacuum to the speed 
of light in free space сх 


44 


% 135 


2 (-s-5-4-) 220, 


Equations (2.20) and (2.21) are in quantum field theory natural units, which is completely undesirable for 
estimating physically measurable values of Ac/e,. We thus transform or “unwrap” (2.20) and (2.21) back 
into MKS or CGS units by making the following substitutions (Puthoff, 2003) 


р (natural units) > p (MKS or CGS units) 


m, (natural units) —> == (MKS or CGS units) 


h 


and after some algebra and rearranging we arrive at the final result: 


222 


and 


2.23), 


where all quantities аге now in MKS or CGS units. We chose the former units so that с = 3x10" m/s, A 
1.055x10 ^ 1-5, т, = 9.11107 kg, and 0 = 1/137. Note that the ratio of the modified vacuum energy 
density to the electron rest-mass energy has the dimension of (volume) while the quantity in the bracket 
isthe cubed Compton wavelength of the electron having the dimension of (volume), and the product of 
these is dimensionless. 

An excellent example for estimating the magnitude of the change in the sped of light (in a modified 
vacuum) is the Casimir Effect vacuum, since Casimir Effect experiments are common and widespread 
Such that this would be ideal to experimentally test (2.23). We substitute he Casimir vacuum energy 
density Penns = (AP ho/240)a~* (in MKS units) into (2.23), do the algebra, insert the MKS values for the 
physical constants and make farther simplifications to get 
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where a (the plate separation) is in meters. Another useful equation is: 


2.25), 


where we make the substitution c' — су” for the present case. Н. E. Puthoff and the author (Puthoff, 
2003) compared the third line in (2.24) with equation (26) in Scharnhorst (1990) and discovered that the 
result cited there is in error, because the numerical coefficient is four orders of magnitude too small 
(Schamhorst originally pointed out this error to Forward, 1996). 

We now set a = 10^ m (1 im) and we get Ас/с = 107 and с,” = co, which is a horrifically small 1 
part in 10° change that we cannot hope to measure at present. But for a = 1079 m (1 A) we get Aca = 
107^ and cı” = co, which is a 1 part in 10" change that could be measurable at present or in the very near 


future using high precision laser technology. Last, for a = 1.1229x10- m (11.229 fm or = 11 times the 


nuclear diameter; | fm = 10 m) we find that Асіс = 1 and с,’ = 2cy. We are not able to do technical 
work at nuclear distances at this time; however, that could change as ultrahigh precision measurement 
technology continues to evolve. The threshold for the onset of significant changes in light speed occurs 
‘when a < 10°? m. This result is generally true for the other modified vacua surveyed in (2.15) ~ (2.19), 
since accessible (everyday) values for electric and magnetic field strengths, thermal temperatures and 
radiation densities are not large enough to overcome the size of the electron mass to create a measurable 
effect. However, there is a class of ultrahigh intensity tabletop lasers that have achieved such extreme 
electric and magnetic field strengths and temperatures that it may now be possible to consider using them 
to explore vacuum modification effets in the lab, We will retum to this theme in a later section. 

«Key Point: As disappointing as the Casimir Effect vacuum (and other modified vacua) results are, it 
should be strongly pointed out that special relativity theory says that if in one inertial reference frame an 
object travels only one part in 10" (or even one part in 10^) times faster than co, then one can find 
another reference frame where departure and arrival times of the object are simultaneous, and thus the 
velocity is infinite, This is what motivates us to look at a teleportation mechanism based on engineering 
of the vacuum. 


Techni 


Notes: 


> Equation (2.15) is interpreted as an increase in the speed of light due to a decrease in the 
number of vacuum ZPE modes. However, this effect is totally unrelated to light-by-light 
scattering in the vacuum because the gravitational background “squeezes” (as in squeezed 
quantum optics states; see Davis, 1999a) the ZPE modes, therefore reducing the vacuum 
energy density. We further note that the coefficient of 11 is the same for the gravitational 
vacuum as for the other modified vacua examples based on QED. This factor also appears in 
the coefficient of the Euler-Poincare characteristic spin-'s contribution to the gravitational 
trace anomaly (Birrell and Davies, 1982). It is beyond the scope of this study to consider the 
deep connections between quantum field theory and gravitation. 
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> We have excluded from our survey the Latorre et al. (1995) results pertaining to all other 
(high or low energy) modifications of the speed of massless particles. That is because the 
other examples invoked different QED theories possessing massless (m = 0), massive and 
intrinsic mass scales that introduced complex correction terms (beyond the leading low 
energy terms surveyed above) which are mass-related or running mass-related, and they 
introduced no new speed modification effects (beyond the low energy electron-positron 
virtual pair contributions); or no genuine speed modification was possible (especially for the 
massless Quantum Chromodynamie sector involving pseudo-Goldstone particles) 


> There is ongoing (very noisy) controversy within the physics community over the effects of 
¢” > cq on causality. As this topic is beyond the scope of this study, I will make three points 
їп this regard: 1) There are no grounds for microcausality violations in accordance with 
Drummond and Hathrell (1980). 2) A new definition of causality is in order for FTL (faster 
than-light) phenomena. 3) Investigators have found that time machines (aka. closed 
timelike curves) do not affect Gauss's theorem, and thus do not affect the derivation of global 
conservation laws from differential ones (Friedman et al., 1990). The standard conservation 
laws remain globally valid while retaining а natural quasi-local interpretation for spacetimes 
possessing time machines (for example, asymptotically flat wormhole spacetimes). Thome 
(1993) states that it may turn out that causality is violated at the macroscopic scale. Even if 
causality is obeyed macroscopically, then quantum gravity might offer finite probability 
amplitudes for microscopic spacetime histories possessing time machines. Li and Gott 
(1998) found a self-consistent vacuum for quantum fields in Misner space (a simple flat space 
with closed timelike curves), for which the renormalized stress-energy’ tensor is regular (in 
fact zero) everywhere. This implies that closed timelike curves could exist at least at the 
level of semi-classical quantum gravity theory. Therefore, FTL causality paradoxes are just a 
reflection of our ignorance or inadequate comprehension of the physics of chronology and 
causality 


In this section we have shown how “vacuum engineering” can modify the speed of light, and how this 
сап, in principle, lead to vm-Teleportation. The vacuum modification concepts summarized above lead 
us to а formal theory that implements the concept of vacuum engineering within a framework that 
parallels general relativity theory. This theory is called the Polarizable-Vacuum Representation of 
General Relativity. In the next section we will introduce and summarize this theory. 


2. 


‘The Polarizable-Vacuum Representation of General Relativity 


‘The polarizable-vacuum representation of general relativity (a.k.a. PV-GR) treats the vacuum as a 
polarizable medium of variable refractive index (Puthoff, 1999a, 2002a, b; Puthoff et al, 2002) 
exemplifying the concept of the vacuum modification (or vacuum engineering) effects surveyed and 
discussed in the previous section. The PV-GR approach treats spacetime metric changes in terms of 
equivalent changes in the vacuum permittivity and permeability constants (e and pu), essentially along 
the lines of the “THeu” methodology (see Appendix B for a brief description of this) used in comparative 
studies of altemative metric theories of gravity (Lightman and Lee, 1973; Will, 1974, 1989, 1993; 
Haugan and Will, 1977). Such an approach, relying as it does on parameters familiar to engineers, can be 
considered a “metric engineering” approach. Maxwells equations in curved space are treated in the 
isomorphism of a polarizable medium of variable refractive index in flat space (Volkov et al., 1971); the 
bending of a light ray near a massive body is modeled as due to an induced spatial variation in the 
refractive index of the vacuum near the body; the reduction in the velocity of light in a gravitational 
potential is represented by an effective increase in the refractive index of the vacuum, and so forth. This 
optical-engincering approach has been shown to be quite general (de Felice, 1971; Evans et al., 1996a, b). 
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As recently elaborated by Puthoff (1999, 2002a, b; Puthoff et al., 2002) the PV-GR approach, which 
was first introduced by Wilson (1921) and then developed by Dicke (1957, 1961), сап be carried out in a 
self-consistent way so as to reproduce to appropriate order both the equations of general relativity and the 
‘match to the standard astrophysics weak-field experimental (PPN parameters and other) tests of those 
equations while posing testable modifications for strong-field conditions. It is in application that the PV- 
GR approach demonstrates its intuitive appeal and provides additional insight into what is meant by a 
curved spacetime metric. 

Specifically, the PV-GR approach treats such measures as the speed of light, the length of rulers 
(atomic bond lengths), the frequency of clocks, particle masses, and so forth, in terms of a variable 
vacuum dielectric constant К in which the vacuum permittivity €, transforms as ву — Key and the vacuum 
permeability transforms as pu — Kit, (see also, Rucker, 1977). In a planetary or solar gravitational 
potential К = exp(2GM/rev") > 1 (М is а local mass distribution, ғ is the radial distance from the center of 
M) while K = 1 in "empty" or free asymptotic space (Puthoff, 1999, 20022, b; Puthoff et aL, 2002). In 
the former case, the speed of light is reduced, light emitted from an atom is redshifted as compared with a 
remote static atom (where K = 1), clocks run slower, objects/rulers shrink, ete. See Table 1 


Table 1. Metric Effects in the PV-GR Model When К > 1 (Compared With 
Reference Frames at Asymptotic Infinity Where К = 1; adapted from Puthoff et al., 2002) 
Variable Determining Equation Kel 
(subscript 0 is asymptotic value 
where К = 1) 


(typical mass distribution, М) 


modified speed of light c'(K) speed of light < co 


Modified mass m(K) т = mk" effective mass increases 
modified frequency aXK) = вк”? redshift toward lower frequencies. 
modified time interval АКК) At = AKI? clocks run slower 
modified energy E(K) ЕЕК lower energy states 
Modified length L(K) = к" “objects rulers shrink 
dielectric-vacuum ЕК) «УК attractive gravitational force 


“gravitational” forces FK) 


When К = 1 we have the condition that с? = cy (vacuum refraction index = 1), because the vacuum is 
free (or un-modified, and ру»: = 0) in this ease. When K > 1, as occurs in a region of space possessing а 
gravitational potential, then we have the condition that с? < cy (vacuum refraction index > 1), because the 
modified vacuum has a higher energy density in the presence of the local mass distribution that generates 
the local gravitational field. This fact allows us to make a direct correspondence between the speed of 
light modification physics discussion in Section 2.2 and the underlying basis for the physics of the PV- 
GR model. Under certain conditions the spacetime metric can in principle be modified to reduce the 
value of K to below unity, thus allowing for faster-than-light (FTL) motion to be physically realized. In 
this case, the local speed of light (as measured by remote static observers) is increased, light emitted from 
an atom is blueshifted as compared with a remote static atom, objects/rulers expand, clocks run faster, etc. 
See Table 2. We therefore have the condition that ¢” > co (vacuum refraction index < 1) because the 
modified vacuum has a lower energy density. In fact, Puthoff (1999a, 2002a) has analyzed certain special 
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black hole metrics and found K < 1 from the model. We will return to this theme later. In what follows 
we briefly review and summarize the key points and equations from the development of the PV-GR 
model, and we refer the reader to Puthoff (1999a, 2002a, b) for more extensive discussion and 
derivations. 


Table 2. Metric Effects in the PV-GR Model When К < 1 (Compared With 
Reference Frames at Asymptotic Infinity Where К = 1; adapted from Puthoff et al., 2002) 


сш озун lg (typical mass distribution, М) 
‘modified speed of light c (K) ск speed of light > су 
modified mass m(K) m = ток? effective mass decreases 
modified frequency o) o= oK? blueshift toward higher frequencies 
modified time interval АҚК) At = МК? clocks run faster 
modified energy E(K) Е= EK higher energy states 
modified length L(K) L=LK'? objects/rulers expand 
жыны |. OEE | metra 


We begin by recalling that in flat space electrodynamics, the electric flux vector D in a linear, 
homogeneous medium can be written 
D=cE 
=6E+P 2.26), 
&Е+@Е 


where £ is the permittivity of the medium, the polarization P corresponds to the induced dipole moment 
рег unit volume in the medium whose polarizability per unit volume is 0, and £ is the electric field. The 
identical form of the last two terms naturally leads to the interpretation of €, as the polarizability per unit 
volume of the vacuum. The quantum picture of the vacuum, where it has been shown that the vacuum 
acts as а polarizable medium by virtue of induced dipole moments resulting from the excitation of virtual 
clectron-positron particle pairs (Heitler, 1954), completely justifies the interpretation that the vacuum is a 
medium. Note that there are other virtual particle pairs in the vacuum that also contribute to this picture: 
however, it is the electron-positron pairs that dominate the others, as shown in Section 22. The basic 
postulate of the PV-GR model for curved space conditions is that the polarizability of the vacuum in the. 
Vicinity of localized mass-energy distributions differs from its asymptotic free space value by virtue of 
‘vacuum polarization effects induced by the presence of the local mass-energy. Thus the postulate for the 
vacuum itself is 
D=eE bo 
КЕЕ пд 
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where К (a function of position) is the modified dielectric constant of the vacuum due to the induced 
‘vacuum polarizability changes under consideration. Equation (2.27) defines the transformation € = Key, 

Table 1 shows the various quantitative effects a polarizable vacuum (in the presence of positive mass- 
energy distributions) has on the various measurement processes important to general relativity. The 
effects demonstrated in the middle and right columns demonstrate the basis of the polarizable vacuum 
approach to general relativity. Table 2 shows what effects are manifested when negative mass-energy 
distributions induce vacuum polarizability changes that lead to FTL phenomenon. Experimental 
‘observations impose constraints on the model causing key physical constants to remain constant even 
with variable polarizability present in the local space. Puthoff (1999a, 2002a, b) has shown that the fine 
structure constant is constrained by observational data to remain constant within a variable polarizable 
‘vacuum, and this constraint actually defines the transformation р. = Kilo. The elementary particle charge е 
is also taken to be constant in a variable polarizable vacuum because of charge conservation. And л 
remains a constant by conservation of angular momentum for circularly polarized photons propagating 
through the (variable polarizability) vacuum. The remaining constant of nature is the speed of light, and 
although the tables showed how this was modified in variable polarizability vacuums, it is interesting to 
see how this modification comes about. In a modified (variable polarizability) vacuum the speed of light 
is defined, as it is in standard electrodynamics, in terms of the permittivity and permeability by 


©=(ш) 


2.28), 


where the permittivity/permeability transformations and the free space (un-modified vacuum) definition 
for су were inserted. Note that (2.28) can be re-written as c/co = МК, and this is to be compared with 
(222). Thus we see from (2.28), and by comparison with (2.22), that К plays the role of a variable 
refractive index under conditions in which the vacuum polarizability is assumed to change in response to 
general relativistic-ype influences. One further note of interest is that the permittivity/permeability 
transformations also maintains constant the ratio 


E- № 
e Va 
Which is the impedance of free space. This constant ratio is required to keep electric-to-magnetic energy 
ratios constant during adiabatic movement of atoms from one position in space to another of differing 
vacuum polarizability (Dicke, 1957, 1961). And this constant ratio is also a necessary condition in the 
ТНер formalism for an electromagnetic test particle to fall in a gravitational field with a composition- 
independent acceleration (Lightman and Lee, 1973; Will, 1974, 1989, 1993; Haugan and Will, 1977). 
Now we make the “crossover connection” to the standard spacetime metric tensor concept that 
characterizes conventional general relativity theory, as originally shown by Puthoff (19993, 2002a, b). In 
flat (un-modified or fre) space the standard four-dimensional infinitesimal spacetime interval ds is given 
(in Cartesian coordinates with subscript 0) by 
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2.29, 


where i = (1 = x, 2 = у, 3 = 2). This metric means that measuring rods and clocks are non-varying 
wherever one goes in spacetime to make measurements. However, this has been shown to be incorrect in 
general relativity theory, so the length and time transformations (between proper and coordinate values) 
given in the tables (middle columns) indicate that measuring rods and clocks do vary when placed in 
regions where К # 1. Therefore, we replace the time and space differentials in (2.29) with the length and 
time transformations in the tables into (2.29), and derive the general relativistic spacetime interval 


1 


dy ey dé & K| Y dx? (2.30). 
[4 = 
Note that observers within a К 1 region will always measure the speed of light to be су. Equation (2.30) 
defines an isotropic coordinate system, which is a common and useful way to represent spacetime metrics 
in general relativity studies. By inspection the metric tensor is written 


-yK 0 0 0 
о коро 

оз). 
о око 
о оок 


‘The Lagrangian density for matter-field interactions in а vacuum of variable К is given by Puthoff 


(1999a, 2002a, b) as 
ч. +4Ф-Ау | -r 
га ( ) qb- (r-n) 


„| 


where the first term is the Lagrangian density for a free particle of mass mo, charge q and 3-vector 
velocity v (v = |, 3-vector components are labeled by i) interacting with electromagnetic fields via the 
electromagnetic field 4-vector potential 4, = (Ф, 4) (note that 3°(r = ro) is the delta function that locates 
the point particle at position r = гу); the second term is the Lagrangian density for the electromagnetic 
fields themselves, and the last term is the Lagrangian density for K (treated here as a scalar variable). 
This last term emulates the Lagrangian density for the gravitational field. Equation (2.32) does not 
include any quantum gauge field interaction terms because it is beyond the scope of the present 
incamation of the PV-GR approach to include them. We can obtain the equations of particle motion in a 
variable dielectric vacuum by performing the standard variations of the Lagrangian density & Lyd dy dz 
di) with respect to the particle variables. However, we are more interested in obtaining the "master 
equation" for K by varying the Lagrangian density with respect to K, and Puthoff (19992, 2002a, b) gives 
the result 
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2.33) 


al B kee 
2\ Ku, 


This equation describes the generation of general relativistic vacuum polarization effects due to the 
presence of matter and fields. By inspecting the right-hand side of the equation, we observe that changes 
in К are driven by the mass density (I* term), electromagnetic energy density (2™ term), and the vacuum 
polarization energy density itself (3° term). In fact, the 3" term emulates the gravitational field self- 
energy density. Note that the 2"! and 3" terms in (2.33) appear with opposite signs with the result that 
electromagnetic field effects can counteract the gravitational field effects. Puthoff found that (2.33) gives 
the solution K = exp(2GM/rc?) in the vicinity of a static spherically symmetric (uncharged) mass M (in 
the low velocity limit v << co, 3K/ðt = 0, E = В = 0, q = 0), which reproduces to appropriate order the 
standard general relativistic Schwarzschild spacetime metric for the weak gravitational field conditions 
prevailing in the solar system. This solution guarantees that K > 1 near mass concentrations. 

OF major importance to the present study are solutions giving К < 1 so that teleportation can be 
realized. Puthoff has found one such solution by studying the case of a static spherically symmetric mass 
M with charge О familiar from the study of the Reissner-Nordstróm spacetime metric. In this case 
Puthoff found the result 


(>а?) оза, 


where d = (ОМУ, = Q°Gl4meye!, and r is the radial distance from the center of M. And in this case 
(0:34) gives K < 1, which shows that PTL solutions are available in the PV-GR approach (as they are also 
in the Einstein theory). (For a’ > b? the solution is hyperbolic-trigonometric and describes the standard 
Reissner-Nordstróm metric where К > 1.) 

Generally speaking, in Einstein general relativity the Reissner-Nordstrbm metric can be manipulated 
along with two shells of electrically charged matter to form a traversable wormhole (Schein and 
Aichelburg, 1996). But there are two drawbacks to this. The first is that the scheme involves dealing 
withthe collapsed state of the stellar matter that generates the metric (a.k.a. Reissner-Nordstrom black 
hole) along with the unpleasant side effects that are encountered, such as the crushing singularities and 
multiple (unstable) event horizons. Second, the traversable wormhole is an etemal time machine 
connecting remote regions of the same universe together. Now there are no black hole solutions found in 
the PV-GR model because in that approach stellar matter collapses smoothly to an ultradense state and 
without the creation of singularities and event horizons (Puthoff, 19996) 

In either case, the Reissner-Nordstrom metric does not offer a viable mechanism for vm- 
TTeleportation. We are more interested in examining other PV-GR cases (where К < 1 or even K << 1) 
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that emulate the effects of traversable wormhole metrics that do obey the vm-Teleportation definition, 
such as the example presented in Section 2.1. Equation (2.33) suggests that we search for a vacuum 
engineering concept that exploits electromagnetic fields to alter the vacuum dielectric constant K to 
induce the desired vm-Teleportation effect in the modified vacuum. (However, we can insert other source 
terms that will lead to the desired result.) We envision this particular teleportation concept to resemble 
Figure 2. [Note: Before this report went to press Н. Е. Puthoff, C. Maccone and the author discovered а 
number of K < 1 solutions to equation (2.33) that uniquely meet the definition of vm-Teleportation and 
FTL motion. We discovered that the generic energy density required to generate К < 1 solutions must be 
negative, and that the total energy density of the system as seen by remote observes is approximately 
zero. This unique result compares very well with the traversable wormhole mass-energy density 
requirements discussed in Section 2.1.2. This discovery will be the subject of a forthcoming paper.] 


2.3 Conclusion and Recommend: 


The concept we envision for vm-Teleportation is that animate or inanimate objects would be placed 
inside an environmentally enclosed vessel that would simply be moved into the teleportation device. The 
“teleporter” would be activated, and the vessel would almost immediately disappear and then reappear at 
the remote destination as if it were briefly moving through a portal or “stargate.” The teleportation device 
might be required to operate in the vacuum of space outside of the Earth's atmosphere. We have shown 
two practically equivalent ways to implement vm-Teleportation. There is the manipulation of spacetime 
geometry via exploiting negative (Le. quantum vacuum zero point) energy as shown by Einstein's 
general relativity theory, and there is the modification of the vacuum dielectric constant as shown by the 
PV-GR model. Both have a great deal of theoretical foundation to begin exploring experimentally. The 
PV-GR model needs additional theoretical work for the present application, but it is now mature enough 
for experimental exploration 

“There already is extensive theoretical, and more importantly, experimental research proving that the 
vacuum can be engineered (or physically modified) so that the vacuum ZPE can be exploited (via the 
Casimir Effect, for example) to extract electrical energy or actuate microclectromechanical devices (see 
for example, Ambjór and Wolfram, 1983; Forward, 1984, 1996, 1998; Puthoff, 1990, 1993; Cole and 
Puthoff, 1993; Milonni, 1994; Mead and Nachamkin, 1996; Lamoreaux, 1997; Chan et aL, 2001, and the 
references cited herein). But most of this research involves very low energy density regimes, which are 
much too low for our purposes. The Mead and Nachamkin (1996) device is actually designed to extract 
electrical energy from the higher frequency/higher energy density ZPE modes. However, new ultrahigh- 
intensity lasers became available in the 1990s that have achieved extreme physical conditions in the lab 
that are comparable to the extreme astrophysical conditions expected to be found in stellar cores and on 
black hole event horizons (Репу, 1996: Mourou et al., 1998; Perry, 2000). The power intensity of these 
lasers has reached the point to where they actually probe QED vacuum physics and general relativistic 
physics, and they have even modified the vacuum itself. The lasers were originally called petaWatt lasers 
(operating range of 10^ — 10" Watts/cm? at femtosecond pulses), but they have now reached power 
intensity levels in the 107 — 10" Watsm" range. The lasers were made possible by a novel 
breakthrough called “chirped pulse amplification” whereby the initial low energy/low power intensity 
laser beam is stretched, amplified and then compressed without experiencing any beam distortions or 
amplifier damage. This laser system was initially designed as a large-optics beam-line power booster for 
the NOVA laser fusion experiment at Lawrence Livermore National Laboratory. But researchers found а 
жау to shrink the optics down to tabletop scale, and one can now own and operate a tabletop ultrahigh- 
intensity laser for = $500,000. The dimensions of the optical bench used by the University of California- 
San Diego is = 5 m x 12 m (or = 60 m^: see Mourou et al., 1998). In tabletop lab experiments ultrahigh- 
intensity lasers have generated >> gigagauss magnetic fields, 2 I0" Volucm electric field strengths, 
terabar light pressures and >> 10 m/sec? subatomic particle accelerations. These ultrahigh-intensity 
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tabletop lasers are thus the ideal instrument with which to explore the fundamental physics underlying the 
two possible concepts for vm-Teleportation. 

‘There are several ideas on how to generate negative energy in the lab that could potentially be 
extracted and concentrated in the proper fashion to induce the traversable flat-face wormhole outlined in 
Section 2.1.1 or induce ће K < 1 condition (in the PV-GR model) outlined in Section 2.2.1. The schemes 
for generating negative energy are: 

о Casimir Effect (described in Section 2.2): This is the easiest and most well known way to 
generate negative energy in the lab, The energy density Pine = —(Л°йсу24б)а * within а 
Casimir capacitor cavity is negative and manifests itself by producing a force of attraction 
between the capacitor plates. This has been measured in the lab (see above references). Forward 
(1998) proposes a mechanism for the endless extraction of energy from the vacuum in a Casimir 
cavity by cyclic manipulation of the cavity dimensions. 


о Moving Mirror: Negative quantum vacuum energy can be created by a single moving reflecting 
Surface (a moving mirror). If a mirror moves with increasing acceleration, then a flux of negative 
energy emanates from its surface and flows out into the space ahead of the mirror (Birrell and 
Davies, 1982). However, this effect is known to be exceedingly small, and it is not the most 
effective way to generate negative energy. 


о Optically Squeezed Laser Light: Negative quantum vacuum energy can also be generated by an 
array of ultrahigh intensity lasers with an ultrafast rotating mirror system. In this scheme a laser 
beam is passed through an optical cavity resonator made of lithium niobate crystal that is shaped 
like a cylinder with rounded silvered ends to reflect light. The resonator will act to produce a 
secondary lower frequency light beam in which the pattern of photons is rearranged into pairs. 
This is the quantum optical “squeezing” of light effect. (See Section A.2 in Appendix A for a 
complete definition and description of squeezed quantum states.) Therefore, the squeezed light 
beam emerging from the resonator will contain pulses of negative energy interspersed with pulses 
of positive energy. Another way to squeeze light would be to manufacture extremely reliable 
light pulses containing precisely one, two, three, etc. photons apiece and combine them together 
to create squeezed states to order. Superimposing many such states could theoretically produce 
bursts of intense negative energy. For the laser beam resonator example we find that both 
negative and positive energy pulses are of = 10^ second duration. We could arrange a set of 
rapidly rotating mirrors to separate the positive and negative energy pulses from each other. The 
light beam is to strike each mirror surface at a very shallow angle while the rotation ensures that 
the negative energy pulses are reflected at a slightly different angle from the positive energy 
pulses. A small spatial separation of the two different energy pulses will occur at some distance 
from the rotating mirror. Another system of mirrors will be needed to redirect the negative 
energy pulses to an isolated location and concentrate them there. 


о  Gravitationally Squeezed Vacuum Energy: A natural source of negative quantum vacuum energy 
comes from the effect that gravitational fields (of astronomical bodies) in space have upon the 
surrounding vacuum. For example, the gravitational field of the Earth produces a zone of 
negative energy around it by dragging some of the virtual particle pairs (a.k.a. virtual photons or 
vacuum ZPF) downward. This concept was initially developed in the 1970s as a byproduct of 
studies on quantum field theory in curved space (Birrell and Davies, 1982). However, Hochberg 
and Kephart (1991) derived an important application of this concept to the problem of creating 
and stabilizing traversable wormholes, and their work was corrected and extended by Davis 
(19993). They proved that one can utilize the negative vacuum energy densities, which arise 
from distortion of the electromagnetic zero point fluctuations due to the interaction with a 
prescribed gravitational background, for providing a violation of the energy conditions (see 
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Section A.1 in Appendix A). Hochberg and Kephart (1991) showed that the squeezed quantum 
states of quantum optics provide a natural form of matter having negative energy density. And 
since the vacuum is defined to have vanishing energy density, anything possessing less energy 
density than the vacuum must have a negative energy density. The analysis, via quantum optics, 
shows that gravitation itself provides the mechanism for generating the squeezed vacuum states 
needed to support stable traversable wormholes. The production of negative energy densities via 
а squeezed vacuum is a necessary and unavoidable consequence of the interaction or coupling 
between ordinary matter and gravity, and this defines what is meant by gravitationally squeezed 
vacuum states. The magnitude of the gravitational squeezing of the vacuum can be estimated 
from the squeezing condition, which simply states that substantial gravitational squeezing of the 
vacuum occurs for those quantum electromagnetic field modes with wavelength (А. in meters) > 
Schwarzschild radius (rs in meters) of the mass in question (whose gravitational field is 
squeezing the vacuum). The Schwarzschild radius is the critical radius, according to general 
relativity theory, at which a spherically symmetric massive body becomes a black hole; i-e., at 
which light is unable to escape from the body's surface. We can actually choose any radial 
distance from the mass in question to perform this analysis, but using the Schwarzschild radius 
makes equations simpler in form. The general result of the gravitational squeezing effect is that 
as the gravitational field strength increases the negative energy zone (surrounding the mass) also 
increases in strength. Table 3 shows when gravitational squeezing becomes important for 
example masses. The table shows that in the case of the Earth, Jupiter and the Sun, this squeeze 
effect is extremely feeble because only ZPF mode wavelengths above 0.2 m — 78 km are affected. 
For a solar mass black hole (radius of 2.95 km), the effect is still feeble because only ZPF mode 
wavelengths above 78 km are affected. But note from the table that quantum black holes with 
Planck mass will have enormously strong negative energy surrounding them because all ZPF 
mode wavelengths above 8.50 x 10™ meter will be squeezed; in other words, all wavelengths of 
interest for vacuum fluctuations. Black holes with proton mass will have the strongest negative 
energy zone in comparison because the squeezing effect includes all ZPF mode wavelengths 
above 6.50 x 10" meter. Furthermore, a black hole smaller than a nuclear diameter (= 10^ m) 
and containing the mass of a mountain (= 10° kg) would possess a fairly strong negative energy 
zone because all ZPF mode wavelengths above 10- meter will be squeezed. 


Table 3. Substantial Gravitational Squeezing Occurs When 
1.2 8лг (For Electromagnetic ZPF; adapted from Davis, 19992) 


Mass of body Schwarzschild radius of body, rs | ZPF mode wavelength, A 
Sun= 2.0% 10" kg 2.95 km 278 km 
Tupiter= 19x 107 kg 232m 274m 
Earth = 5976 x 10 kg KETX 107m 2023m 
Typical mountain = 10" kg. ГГ 2107 
18x 107 kg. 323x 107 m 2850x107 m 


1:673 x1 248 x 07 m 2650x107 m 


> Theoretical Program 1: A one to two year theoretical study (cost = $80,000) should be initiated to 
explore the recently discovered К < 1 (FTL) solutions to equation (2.33) in order to define, 
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characterize and model the negative energy density source(s) that induce the FTL vacuum 
modification. The study should also identify potential lab experiments designed to test theoretical 
predictions. 


> Theoretical Program 2: A one to two year study (cost = $80,000) should be initiated to conduct a 
detailed review of the negative energy generation schemes summarized above to define their 
characteristics, performances and requirements. The study should develop technical parameters 
for each of the schemes in order to identify potential lab experiments. 


> Experimental Program 1: An experimental study should be conducted to test Forward's (1998) 
Casimir energy extraction proposal. An experiment definition study will be required to estimate 
the experimental method, procedure, equipment needs and costs. 


> Experimental Program 2: An experimental study using ultrahigh-intensity lasers should be 
conducted to test the Optically Squeezed Laser Light proposal. An experiment definition study 
will be required to estimate the experimental method, procedure, equipment needs and costs. 


> Experimental Program 3: An experimental study using ultrahigh-intensity lasers should be 
conducted to probe QED vacuum physics and vacuum modification as well as test elements of the. 
PV-GR model. A starting point for this program would be to use such lasers to perform the Ding 
and Kaplan (1989, 1992, 2000; see also, Forward, 1996) experiment. This is an important 
fundamental physics experiment to do, because it can distinguish between the rival quantum 
vacuum electromagnetic ZPE fluctuation and fluctuating charged particle source field theory 
models, which would settle the acrimonious debate over whether the vacuum really fluctuates or 
not. R. L. Forward (1999) told the author that а Nobel Prize rides on performing this experiment. 
and setting the issue once and for all. The Ding and Kaplan proposal is already designed to 
probe QED vacuum physics and vacuum modification. [The essence of the Ding and Kaplan 
proposal is to demonstrate that a form of photon-photon scattering predicted by QED gives rise to 
2"-harmonic generation of intense laser radiation in a DC magnetic field due to the broken 
symmetry of interaction (in the Feynman “box” diagram approximation). This effect is possible 
only when the field system (optical wave + DC field) is inhomogeneous, in particular when a 
Gaussian laser beam propagates in either a homogeneous or inhomogeneous DC magnetic field 
In other words, a vacuum region is filled with a DC magnetic field that polarizes the virtual 
particle pairs (a.k.a. virtual photons) in the vacuum. This polarized vacuum then scatters incident 
ultrahigh-intensity laser photons of frequency v (energy E), thereby generating outgoing photons 
of frequency 2v (energy 2E)] An experiment definition study will be required to estimate the 
experimental method, procedure, equipment needs and costs. 


> Experimental Program 4: An experimental study using ultrahigh-intensity lasers should be 
conducted to establish the extreme physical conditions necessary to test the strong-field limit of 
general relativity with an emphasis on generating spacetime curvature and negative energy in 
order to induce a putative micro-wormhole. (Experimental Programs 3 and 4 could be done 
together to determine whether Puthoff's PV-GR theory or Einstein's general relativity theory is 
the correct model for nature.) A Nobel Prize is in the offing if this question were to be addressed 
and settled. An experiment definition study will be required to estimate the experimental method, 
procedure, equipment needs and costs. 
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3.0 q-TELEPORTATION 


3.1 Teleportation Scenario 


Future space explorers and their equipment will need to easily and quickly travel from an orbiting 
spacecraft to the surface of some remote planet in order to get their work done, or military personnel in 
the United States need to easily and quickly travel from their military base to another remote location on 
Earth in order to participate in a military operation, or space colonists will need quick transport to get 
from Earth to their new home planet. Instead of using conventional transportation to expedite travel the 
space explorer, military personnel or space colonist and/or their equipment go into the "Teleporter" (a.k.a. 
“Transporter” in Star Trek lingo) and are “beamed down" or “beamed over" to their destinations at light 
speed. The mechanism for this teleportation process is hypothetically envisioned to be the following: 


1. Animate/inanimate objects placed inside the teleporter are scanned by a computer-generated and - 
controlled beam, 


2. The scan beam encodes the entire quantum information contained within the animate/inanimate 
object(s) into organized bits of information, thus forming a digital pattern of the object(s). 


3. The scan beam then dematerializes the object(s) and stores its pattern in a pattern buffer, thus 
transforming the atomic constituents of the dematerialized object(s) into a matter stream. 
Altemative 1: The dematerialization process converts the atoms into a beam of pure energy. 
Alternative 2: The scan beam does not dematerialize the object(s). 


4. The teleporter then transmits the matter/pure energy stream and quantum information signal in 
the form of an annular confinement beam to its destination. Alternative: Only the quantum 
information signal is transmitted. 


5. At the receiving teleporter the matter/pure energy stream is sent into a pattern buffer whereby it is 
recombined with its quantum information, and the object(s) is rematerialized back into its original 
form. Alternative 1: The receiving teleporter recombines the transmitted quantum information 
with atoms stored inside a reservoir to form a copy of the original. Alternative 2: The quantum 
information is reorganized in such a way as to display the object on some three-dimensional 
(holographic) visual display system. 


Problem: This generic scenario is modeled after teleportation schemes found in SciFi. There are a lot of 
important little details that were left out of the teleportation process because we simply do not know what 
they are. This technology does not yet exist. And we are left with the question of which one of the 
alternative processes identified in items 3 ~ 5 one wants to choose from. The above scenario is only an 
outline, and it is by no means complete since it merely serves to show what speculation exists on the 
subject. The above scenario describes a speculative form of what we call q-Teleportation. 

‘There are questions to be addressed in the above scenario. Does the teleporter transmit the atoms and 
the quantum bit information signal that comprises the animate/inanimate object or just the quantum bit 
information signal? There are = 10 atoms of matter combined together in a complex pattern to form a 
human being. How does опе transmit this much information and how do we disassemble that many 
atoms? Computer information gurus would insist that it is not the atoms that matter but only the bits of 
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information representing them when considering the transmission of large "bodies" of information, But 
are humans simply the sum of all the atoms (and the related excited atom quantum states) that comprise 
them? We could possibly leam to reconstitute a beam of atoms into a chemically accurate human being. 
However, would this also include the reconstruction of a person's consciousness (personality, memories, 
hopes, dreams, etc.) and soul or spirit? This question is beyond the scope of this study to address, but it is 
nevertheless one of the most important concepts awaiting a complete scientific understanding. 

For the teleporter to process and transmit the quantum bit information signal that encodes the 
animate/inanimate object's pattern will require stupendous digital computer power. For each atom 
comprising the object we must encode its location in space (three position coordinates), its linear and 
angular momentum (three vector components for each quantity), and its internal quantum state (electron 
orbital-energy levels and their excitaton/de-excitation and ionization states, binding to other atoms to 
form molecules, molecular vibrationalrotational states, bound nuclei states, spin states for electrons and 
nuclei, ete.) ec. If we assume that we can digitally encode all of this information for a single atom with 
а minimum of one kilobyte (I byte = 8 bits, 1 bit = 0 or 1) of data, then we will require a minimum of 
107 kilobytes to encode and store an entire human being (in three-dimensions). To digitally store and 
access this much information at present (and for the foreseeable future) is nontrivial. It will take more 
than 2,400 times the present age of the universe (= 13 billion years) to access this amount of data using 
commercially available computers (operating at = 10 gigabyte/sec). Top-of-the-line supercomputers will 
not reduce this time significantly, The computer technology needed to handle such a large data storage 
requirement simply does not exist. The largest commercially available computers can store = 40 
gigabytes on a single hard drive. We will need = 10" of these hard drives to store the encoded 
information of just one human being. Also, wire and coaxialifiber optic cables do not have the physical 
capacity to transmit this amount of data between devices, These numbers will not be significantly 
differen for macroscopic inanimate objects. The information processing and transfer technology required 
for the teleportation system may become possible in 200 ~ 300 years if improvements in computer storage 
and speed maintains а factor of 10 ~ 100 increase for every decade, There is speculation that emergent 
molecular, bio-molecular (DNA-based systems) and quantum computer technology may achieve the 
performances required for a teleportation system. In the former case molecular dynamics mimics 
computer logic processes and the = 107? particles in a macroscopic sample will all act simultaneously, 
making for far greater digital information processing and transfer speeds. Researchers have given no 
formal performance estimates for this emergent technology. In the latter case quantum computing would 
take advantage of entangled quantum states of subatomic matter or photons, whereby digital logic 
processes would occur at light speed. This technology is in its infancy, and there has been no clear 
direction on what performance levels will be possible in the future. This topic will be discussed further in 
Section 3.23. 

In the above teleportation scenario we might consider demateralizing animate/inanimate objects into 
a matter stream consisting of only the object's constituent atoms or atomic subcomponents (protons, 
neutrons and electrons) and transmitting them at the speed of light (or close to i). To push atoms or 
subatomic particles to near the speed of light will require imparting to them an energy comparable to their 
rest-mass energy, which will be at a minimum of one order of magnitude larger than the amount of energy 
required to break protons up into free quarks. The energy required to completely dematerialize (or 
dissolve) matter into its basic quantum constituents or into pure energy is alone stupendous. At first one 
will have to impart to every molecule within the object an energy that is equivalent to the binding energy 
between atoms (atomic binding energy ~ chemical energy ~ several eV) in order to break apart the 
molecules comprising the object's macro-structure. After this an energy equivalent to nuclear binding 
energies (= several x 10° times atomic binding energy, or = several MeV) must be imparted to every free 
atomic nucleus inside the object in order to break apart the protons and neutrons residing within each 
nucleus. And last, an energy equivalent to the binding energy that holds together the three quarks 
residing within each proton and neutron must be imparted to each of the free protons and neutrons within 
the object. According to the Standard Model and experimental data, the quark binding energy is 
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practically infinite. But all is not lost, because the Standard Model also predicts that if we could heat up. 
the nuclei to = 10? °C (= 10° times hotter than the core temperature of the Sun, or = 10° MeV), then the 
quarks inside would suddenly lose their binding energies and become massless (along with other 
elementary matter). This heat is also equivalent to the rest-mass energy of protons and neutrons. 
‘Therefore, to heat up and dematerialize one human being would require the annihilation of the rest mass- 
energy of ай 10 protons-neutrons or the energy equivalent of 330 l-megaton thermonuclear bombs. 
Compare this stupendous explosive energy with the explosive yield of the largest thermonuclear bomb 
ever detonated on Earth, which was a 50-megaton bomb that was built by Andrei Sakharov in the USSR 
and detonated on October 30, 1961; it was called “Tzar Bomba." Its first incarnation (ca. early October 
1961) comprised a uranium fusion tamper, which gave an estimated explosive yield of = 100 megatons. 
But the weapon was too heavy (27 metric tons) for a bomber to carry, so the tamper was replaced by опе 
made of lead, which reduced both the weight and the yield. In the end we see that it is not a trivial 
problem to simply heat up and dematerialize any human or inanimate objects. The technology to do so 
does not exist unless we invoke new physics to get around the energy requirement. 

Finally, we must consider the resolution and aperture of the optics required to scan and transmit the 
animatefinanimate object's matter (or energy) stream. The Heisenberg quantum uncertainty principle 
fundamentally constrains the measurement resolution of conjugate observable quantities, such as position 
and momentum or energy and time. The measurement of any combination of (conjugate) observables 
with arbitrarily high precision is not possible, because a high precision measurement of one observable 
leads to imprecise knowledge of the value of the conjugate observable. The quantum uncertainty 
principle makes it impossible to measure the exact, total quantum state of any object with certainty. The 
scan resolution of a teleportation system is defined by the wavelength of light used to illuminate the 
object's atomicisubatomic constituents and record their configurations. То resolve matter at 
atomicisubatomic distance scales requires that the energy of the scanner light (photons) be extremely 
large (according to the uncertainty principle); and during the scan this large light energy will be conveyed 
to the constituents, causing them to drastically change their speed and direction of motion. This means 
that it is physically impossible to resolve an object's atomic/subatomic particle components and their 
configurations with the precision necessary to accurately encode and later recreate the object being 
teleported. To resolve atomic/subalomic particles requires wavelengths smaller than the size of these 
constituents, which will typically be 1 Å - 1 fm. Such wavelengths are in the gamma ray part of the 
spectrum, and this becomes a major technical problem for us because at present there is no gamma ray 
electro-optics with which to work with. Now consider the example of teleporting an object from the 
surface of a planet back to its spacecraft in orbit some several x 10° — 10° km away. The optical aperture 
required to illuminate and scan an object with = 1 А ~ 1 fm resolution from orbit will be >> several x 10° 
— 10° km. If we are to consider teleporting an object from planet to planet or from star to star then the 
aperture required will be >> several x 10° — 10" km. These technical problems are truly insurmountable 
unless totally new physics becomes available. 


3.2 Quantum Teleportation 


It turns out that there does in fact exist a form of teleportation that occurs in nature despite the 
numerous technical roadblocks described in the previous section. It is called quantum teleportation, 
which is based on the well-known concept of quantum entanglement. Erwin Schrödinger coined the word. 
“entanglement” in 1935 in a three-part paper (Schrödinger, 1935a, b, c, 1980). These papers were 
prompted by the Einstein, Podolsky and Rosen (1935; denoted hereafter as EPR) paper that raised 
fundamental questions about quantum mechanics, whereby Einstein had loudly complained that quantum. 
mechanics allowed physical processes resembling “spooky action at a distance” to occur. EPR 
recognized that quantum theory allows certain correlations to exist between two physically distant parts of 
а quantum system. Such correlations make it possible to predict the result of а measurement on one part. 
of a system by looking at the distant part. On this basis, EPR argued that the distant predicted quantity 


Approved for public release; distribution unlimited 
2 


should have a definite value even before being measured, if quantum theory is complete and respects 
locality (a.k.a. causality). EPR concluded that, from a classical perspective, quantum theory must be 
incomplete because it disallows such definite values prior to measurement. Schródinger's perspective on 
this argument gives the modern view of quantum mechanics, which is to say that the wavefunction (a.k.a. 
quantum state vector) provides all the information there is about a quantum system. In regards to the 
mature of entangled quantum states, Schrödinger (1935a, b, c, 1980) stated that, “The whole is in a 
definite state, the parts taken individually are not.” This statement defines the essence of pure-state 
entanglement. Schrödinger went on to give a description of quantum entanglement by introducing his 
famous cat experiment. 

To better understand the concept of quantum entanglementiteleportation we will focus on the 
quantum wavefunction (a.k.a. quantum state function). Any quantum system such as a particle that 
possesses a position in space, energy, angular and linear momentum, and spin is completely described by 
wavefunction. This is usually symbolized in a variety of ways, and we choose to represent a generic 
wavefunction using the traditional “bra-ket” notation of quantum mechanics: |p). Anything that we want 
to know about the particle is mathematically encoded within |g). As we discussed in the previous section 
the wavefunction can never be completely known because there is no measurement that can determine it 
completely. The only exception to this is in the special case that ће wavefunction has been prepared in 
some particular state or some member of a known basis group of states in advance. By measuring one of 
the properties of a quantum system, we can get a glimpse of the overall quantum state that is encoded 
within |g). According to the quantum uncertainty principle the act of doing such a measurement will 
destroy any ability to subsequently determine the other properties of the quantum system. So the act of 
measuring a particle actually destroys some of the information about its pristine state. This makes it 
impossible to copy particles and reproduce them elsewhere via quantum teleportation. However, it tums 
ош that one can recreate an unmeasured quantum state in another particle as long as one is prepared to 
sacrifice the original particle. The trick is to exploit the EPR process to circumvent the quantum 
uncertainty principle. 

As discussed previously, EPR discovered that a pair of spatially separated quantum sub-systems that 
are parts of an overall quantum system can be “entangled” in a non-local (i.e., non-causal) way. When 
two particles come into contact with one another, they can become “entangled.” In an entangled state, 
both particles remain part of the same quantum system so that whatever you do to one of them affects the 
other one in a predictable fashion. More precisely, a measurement on one of the entangled sub-systems 
puts it into a particular quantum state, while instantaneously putting the sub-system with which it is 
entangled into a corresponding quantum state, while the two sub-systems are separated by arbitrarily large 
distances in spacetime (even backwards in time!). A simple example of this phenomenon is to prepare а 
pair of photons in the same quantum state such that they are entangled, and then allow them to fly apart to 
remote locations without any form of communication occurring between them along their journey. 
Measuring the polarization of one of the pair of entangled photons induces the other photon, which may 
be light-years away, into the same state of polarization as that which was measured for its entangled twin. 
‘The basic operation of quantum teleportation can be described as determining the total quantum state of 
some large quantum system, transmitting this state information from one place to another, and making a 
perfect reconstruction of the system at the new location. In principle, entangled particles can serve as 
“transporters” of sorts. By introducing a third "message" particle to one of the entangled particles, one 
could transfer its properties to the other one, without ever measuring those properties. 

Historically, quantum entanglement was never reconciled with the quantum uncertainty principle and 
the requirement of locality (or causality) in observed physical phenomena, thus it became a paradox in 
quantum theory. A three-decade debate began following the appearance of the EPR paper over whether 
quantum entanglement (a.k.a. “spooky action at a distance") was a real quantum phenomenon or not, and 
this debate came to be called the “EPR dilemma.” Einstein's only solution to the dilemma was to suggest 
that quantum mechanics was incomplete and needed a reformulation to incorporate local hidden-variables 
that can account for observed physical phenomena without violating causality. Bell (1964) later solved 
the EPR dilemma by deriving correlation inequalities that can be violated in quantum mechanics but have 
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to be satisfied within every model that is local and complete. Such models are called "local hidden- 
variable models.” Bell showed that a pair of entangled particles, which were once in contact but later 
moved too far apart to interact directly (іе. causally), can exhibit individually random behavior that is 
too strongly correlated to be explained by classical statistics. Bell's inequalities make it possible to test. 
whether local hidden-variable models can account for observed physical phenomena in lab experiments. 
Groundbreaking experimental work by Aspect et al. (1982a, b) along with further theoretical and 
experimental work done by others (Freedman and Clauser, 1972; Aspect, 1983; Aspect and Grangier, 
1985; Hong and Mandel, 1985; Bennett and Wiesner, 1992; Tittel et al., 1998a, b; Tittel and Weihs, 2001) 
demonstrated violations of the Bell inequalities, which therefore invalidated the local hidden-variable 
models. The key result of recent theoretical and experimental work is that an observed violation of a Bell 
inequality demonstrates the presence of entanglement in a quantum system, 


3.2.1 Description of the q-Teleportation Process 

‘The experimental work of Bennett et al. (1993) followed by the theoretical and experimental work of 
others (Vaidman, 1994; Kwiat et al., 1995; Braunstein, 1996; Braunstein and Kimble, 1998; Pan et al., 
1998; Stenholm and Bardroff, 1998; Zubairy, 1998; Vaidman and Yoran, 1999; Kwiat et al., 1999) made 
the breakthrough that was necessary to demonstrate the principle of quantum teleportation in practice. It 
was a remarkable technical breakthrough that settled, once and for all, the nagging question of whether 
quantum entanglement could be used to implement a teleportation process to transfer information 
between remotely distant quantum systems non-causally (i.e., at FTL speed). It is easy to describe how 
quantum teleportation works in greater detail. Figure 6 compares conventional facsimile transmission 
with the quantum teleportation process seen in Figure 7. In a conventional facsimile transmission the 
original document is scanned, extracting partial information about it, but it remains more or less intact. 
after the scanning process. The scanned information is then sent to the receiving station, where it is 
imprinted on new paper to produce an approximate copy of the original. In quantum teleportation (Figure 
7) one scans out part of the information from object A (the original), which one wants to teleport, while 
causing the remaining, unscanned, part of the information in A to pass, via EPR entanglement, into 
another object C which has never been in contact with А. Two objects B and C are prepared and brought 
into contact (іе. entangled), and then separated. Object В is taken to the sending station, while object C. 
is taken to the receiving station. At the sending station object B is scanned together with the original 
object A, yielding some information and totally disrupting the states of A and B. This scanned 
information is sent to the receiving station, where it is used to select one of several treatments to be 
applied to object C, thereby putting C into an exact replica of the former state of A. Object A itself is no 
longer in its original initial state, having been completely disrupted by the scanning process. The process 
just described is teleportation and not replication, and one should not confuse the two. There is a subtle, 
unscannable kind of information that, unlike ordinary information or material, can be delivered via EPR 
correlations/entanglement, such that it cannot by itself deliver a meaningful and controllable message. 
But quantum teleportation delivers exactly that part of the information in an object that is too delicate to 
be scanned out and delivered by conventional methods. 
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Figure 6. Classical Facsimile Transmission (Modified IBM Press Image) 
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Figure 7. Quantum Teleportation (Modified IBM Press Image) 
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We now go one more final step to give a simplified outline of the actual teleportation process 
according to Bennett et al. (1993). They propose a multistep procedure by which any quantum state |X) of 
а particle or a photon (that correspond to an N-state system) is to be teleported from one location to 
another. For example, |X) might be a two-level system that could refer to the polarization of a single 
photon, the nuclear magnetic spin of a hydrogen atom, or the electronic excitation of an effective two- 
level atom. The following scenario outlines the q-Teleportation process in а very simplified way 


1. Prepare a pair of quantum subsystems р) and |V) in an EPR entangled state so that they are 
linked together. |p) and |y) are maximally entangled and together constitute a definite pure state 
superposition even though each of them is maximally undetermined or mixed when considered 
separately. 


2. Transport р) to the location of the teleportation transmitter and transport |) to the location of the 
teleportation receiver. (In the technical literature the transmitter is called "Alice" and the receiver 
is called "Bob.") The transmitter and receiver can be many light years apart in space. Note that 
the two subsystems are non-causally correlated via entanglement, but they contain no information 
about at this point. The two subsystems represent an open quantum channel that is ready to 
transmit information 


3. Now Alice brings the teleported state [0 into contact with the entangled state |) and performs а 
quantum measurement on the combined system 9). Bob and Alice have previously agreed 
upon the details of the quantum measurement. 


4. Using a conventional classical communication channel, Alice transmits to Bob a complete 
description of the outcome of the quantum measurement she performed on 16). 


5. Bob then subjects |) to a set of linear transformations (ie, suitable unitary rotations) that are 
dictated by the outcome of Alice's quantum measurement. The quantum subsystem Bob 
originally first received is no longer in state |) after the linear transformations because it is now 
in a state identical to the original state |X). Therefore, |X) has in effect been teleported from Alice 
to Bob. 


Bennett et al. (1993) showed in their experimental work that this scheme requires both a conventional 
communication channel and a non-causal EPR channel to send the state y) from one location to another. 
In addition to this, a considerable pre-arrangement of entangled states and quantum measurement 
procedures is required to make the process work. Bennett et al. (1993) analyzed the information flow 
implicit in the process and showed that Alice's measurement does not provide any information about the 
quantum state |). АП of the quantum state information is passed by the EPR link between the entangled 
particle states |o) and М). We can think of the measurement results as providing the “code key” that 
permis the EPR information to be decoded properly at Bob's end. And because the measurement 
information must travel on a conventional communications channel, the decoding cannot take place until 
the code key arrives, insuring that no FTL teleportation is possible. 

‘The q-Teleportation scheme teleports the state of a quantum system without having to completely 
measure its initial state. The outcome of the process is that ће initial quantum state |X) is destroyed at 
Alice's location and recreated at Bob's location. It is very important for the reader to understand that it is 
the quantum states of the particles/photons that are destroyed and recreated in the teleportation process, 
and not the particlcsiphotons themselves. The quantum state or wavefunction contains the information on 
the state of a particle, but is not a directly observable physical quantity like mass-energy. The quantum 
information contained within a state is available in the form of probabilities or expectation values. 
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‘Therefore, q-Teleportation cannot teleport animate or inanimate matter (or energy) in its physical entirety. 
However, some experts argue that because a particle's or a photon’s quantum state is its defining 
characteristic, teleporting its quantum state is completely equivalent to teleporting the particle/photon 
even though the original particle’s/photon’s quantum state (and defining characteristic) was completely 
destroyed in the process (more on this in Section 3.3). Therefore, no quantum cloning is possible and we 
are left with a (near-perfect) copy of the now-destroyed original after teleportation (Wootters and Zurek, 
1982; Barnum et al., 1996). And finally, classical information itself cannot be teleported faster than the 
speed of light via the non-causal EPR channel; however, quantum information can (more on this in 
Section 3.2.3). 


3.2.2 Decoherence Fundamentally Limits q-Teleportation 


Finally, the reader must understand that the q-Teleportation scenario described in the previous section 
was simplified because we unrealistically assumed that Alice and Bob shared an EPR entangled pair that 
was free of noise or decoherence. Decoherence is the process, whereby an object's quantum states 
degrade when information leaks to or from the environment (i.e., environmental noise) through stray 
interactions with the object. In reality, Alice and Bob have quantum systems that interact directly or 
through another mediating quantum system like two ions in an ion trap that interact through phonon 
modes of the trap, or Rydberg atoms in a laser cavity that interact via photons (Sackett, 2001; Raimond et 
al., 2001). Decoherence degrades the fidelity of the quantum link (іе, the set of pure EPR entangled 
pairs) between two quantum systems, thus introducing a certain level of error in the exchange of quantum. 
information between the systems. 

In a real-world example of an application of q-Teleportation to quantum computation (discussed in 
the next section), we can devise an array of interconnected ion traps with each trap holding a small 
number of ions that are coupled by ions that are moved between the traps or by traveling photons 
(Wineland et al., 2002). The quantum link (or EPR interaction) between a pair of systems is subject to 
noise or decoherence through photon loss or heating of the phonons. At present, decoherence imposes a 
fundamental limit on our ability to perform quantum information processing. Research is continuing on 
whether decoherence can be reduced, circumvented, or otherwise be (partially or totally) eliminated. Dûr 
and Briegel (2003) have taken the first step towards this goal at rudimentary level by showing that fault- 
tolerant quantum computation can be achieved in the presence of very high noise levels occurring in the 
interaction link between small quantum systems, if one assumes that local quantum processing on each 
end is nearly error free. They showed that the interaction link can have an error rate of two-thirds. 


3.2.3 Recent Developments in Entanglement and q-Teleportation Physics 


Quantum teleportation physics is still in its infancy. Both theoretical and experimental developments 
are advancing in many different directions, but are far from maturity at this point in time because the field 
is still evolving at present. Technical applications of entanglement and q- Teleportation are just becoming 
conceptualized for the first time, while a small number of basic physics breakthroughs and their related 
applications are in experimental progress at present. The research community is still in the process of 
discovering the full nature of entanglement and q-Teleportation, its rules, and what roadblocks nature has 
in store for its applications and further progression. The literature cited in this study is by no means 
complete, and only represents a subset of the entire field, because the research is still evolving. 

‘An important application of quantum entanglement and q-Teleportation was the discovery made by 
Shor (1994, 1997) that computation with quantum states instead of classical bits can result in large 
savings in computation time. For example, the best algorithms take exponentially more resources to 
factor ever-larger numbers on a classical computer. A S00-digit number needs 10" times as many 
computational steps to factor as a 250-digit number. The later classically requires = Sx10™ 
computational steps, or about 150,000 years computing time at terahertz speed, to factor. Shor found a 
polynomial-time quantum algorithm that solves the problem of finding prime factors of a large integer. 
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He showed that his algorithm rises only polynomially so that a 500.digit number takes only eight times as 
many computational steps to factor as a 250-digit number. And by using the quantum factoring 
algorithm, a 250-digit number requires only = 5x10" steps or < 1 second to factor at terahertz speed, so 
that a 500-digit number will take < 1 second to factor. No classical polynomial-time algorithm for this 
problem exists at present. This breakthrough generated a cottage industry of research into quantum 
computing and quantum information theory. 

IBM (2001) constructed a prototype quantum computer that uses the nuclear spins of seven atoms that 
are part of a large molecule with the iron-based chemical composition H.C,,O;F<Fe. The computer uses 
entangled nuclear spins for storage and has a capacity of seven qubits (qubits are defined in the bulleted 
list in the next two paragraphs below). All of the Fluorine atoms in the large molecule are Fluorine 
isotope 19 and two of the Carbon atoms are Carbon isotope 13. All the other non-hydrogen atoms have 
суеп isotope numbers and no nuclear spins. The objective of the prototype quantum computer was to 
factor the number 15 into its two prime factors 3 and 5 by using Shor's quantum factoring algorithm. The 
quantum computation required that a sample of = 10" of the large molecules be placed in a magnetic field 
and manipulated by nuclear magnetic resonance (NMR) techniques. This mechanism allows the spins to 
function as qubits, whereby Schor's algorithm can be performed via manipulation of the NMR fields. 
NMR was used to implement quantum computing in this prototype, because the nuclear spins are well 
isolated from decoherence as a result of the very long decoherence time (the time after which quantum 
coherence is lost due to environmental noise) in the system. 

To factor larger numbers will require a system that uses more than seven qubits. It is estimated that a 
quantum computer using = 36 qubits could very quickly perform computations that would require a 
conventional computer = 13 billion years to perform. And such a computer could solve one of the 
technical problems of human teleportation discussed in Section 3.1, However, a scale-up in the number 
of qubits is difficult because the IBM prototype has reached the technology limit of NMR quantum 
computing. The prototype's operation requires that all of the qubits must be in the same molecule. And 
molecules with more than seven spins that can be used as qubits are not feasible at present. However, 
there are alternative technologies for quantum computing that show promise for scaling up the number of 
qubits. The technologies of nuclear spin orientation of single atom impurities in semiconductors, electron 
spin orientation in quantum dots, and the manipulation of magnetic flux quanta in superconductors all 
show promise of providing a basis for scalable quantum computers. Finally, the primary technical 
problem in quantum computing at the present time is decoherence, and this must be eliminated or 
otherwise mitigated before new quantum technology can become competitive with conventional computer 
technology. 

А byproduct of the recent quantum computing and information research is that a modern theory of 
entanglement has emerged. Researchers now treat entanglement as a quantifiable physical resource that 
enables quantum information processing and computation. Entanglement is no longer treated as а 
paradox of quantum theory. It has been recently discovered that (Nielsen and Chuang, 2000; Nielsen, 
2003; Terhal et al., 2003): 


* various kinds of pure and mixed entangled states may be prepared in addition to the simple pure- 
state superpositions that was described in the previous section 


* the members of an entangled group of objects do not have their own individual quantum states, 
only the group as a whole has a well-defined state (i.e., "the whole is greater than the sum of its 
parts”) 


* entangled objects behave as if they were physically connected together no matter how far apart 
they actually are, distance does not attenuate entanglement in the slightest — it has been 
demonstrated that information can be teleported over 40 km using existing technology (Н. 
Everitt, Army Research Office, 2000) 
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* if something is entangled with other objects, then a measurement of it simultaneously provides 
information about its partners 


» some quantum systems can have a little entanglement while others will have a lot 

* the more entanglement available, the better suited a system is to quantum information processing 

» decoherence degrades the fidelity of the quantum link (i.e., the set of pure EPR entangled pairs) 
between two quantum systems, thus introducing a certain level of error in the exchange of 


quantum information between the systems; thus limiting our ability to perform quantum 
information processing (see more on this issue in the next paragraph below) 


» mixed entangled states may be measured, distilled, concentrated, diluted, and manipulated 


* the basic resource of classical information is the bit (i.e., the two values 0 and 1), while quantum 
information comes in quantum bits (i.e., qubits) that are described by their quantum state; qubits 
can exist in superpositions that simultaneously involve 0 and 1, thus giving them an infinite range 
of values; groups of qubits can be entangled; qubits must be insulated against decoherence, so 
that the coherent state of the quantum system in a quantum computer is preserved for a time that 
is long enough to set up a calculation, perform it, and read out the results 


quantum computers processing qubits or entangled qubits can outperform classical computers; 
functional requirements of quantum computers: 


+ they must have the ability to initialize any qubit in a specified state, and to measure the. 
state of a specific qubit 

+ they must have universal quantum gates, which are logical elements capable of arranging 
any desired logical relationship between the states of qubits 

+ they must also have a processor capable of interlinking quantum gates to establish rules 
and boundary conditions for their inter-relationships — in a quantum computation, the 
arrangement of quantum gates connects the qubits in a logical pattern, according to a 
program or algorithm, and after an interval the qubits assigned to the result are read out 


© quantum error correction codes exist, whereby qubits are passed through a circuit (the quantum 
analogue of logic gates) that will successfully fix an error in any one of the qubits without 
actually reading what all the individual qubit states are; no qubit cloning is required 


* a completely secure quantum key can be generated and distributed (for communication and 
decoding of encrypted messages) using entangled photons has been demonstrated (Tittel et al., 
2000; Jennewein et al., 2000; Naik et al., 2000); any eavesdropper’s attempt to intercept the 
quantum key will alter the contents in a detectable way, enabling users to discard the 
compromised parts of the data 


* in an experiment which verified that EPR entanglement obeys Special Relativity (Seife, 2000; 
Scarani et al., 2000; Gisin et al., 2000; Zbinden et al., 20008, b), and involving a photon detector 
moving at relativistic speeds (for example, Bob moves away from Alice at close to the speed of 
light), investigators determined that quantum information via EPR photon pair entanglement must 
travel > 10” times light speed (the photon detectors were 10.6 km apart) 
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investigators are still developing quantitative laws of entanglement to provide a set of principles 
for understanding the behavior of entanglement and how it is used to do information processing 


investigators are working to develop an understanding of the general principles that govern 
complex quantum systems such as quantum computers, 


Other developments are equally as interesting or compelling. For example, the quantum state of the 
object we wish to teleport does not have to describe single microscopic systems like photons, ions, atoms 
ог electrons. Quantum states can describe large collections of atoms like chemical compounds, humans, 
planets, stars, and galaxies. Нате and Hawking (1983) even derived the quantum wavefunction of the 
Universe in closed form, although, it was extremely simplified and excluded the presence of quantum 
matter-energy. So it has become possible to consider teleporting large quantum systems. We summarize 
the more recent spectacular developments in the following: 


Generation of entanglement and teleportation by Parametric Down-Conversion (Bouwmeester et 
al, 1997; Zeilinger, 2003); EPR entangled photon pairs are created when a laser beam passes 
through a nonlinear B-barium borate or BBO crystal. Inside the crystal (BBO, for example) an 
ultraviolet photon (А. = 490 nm) may spontaneously split into two lower energy infrared photons 
0. = 780 nm), which is called parametric down-conversion. The two "down-conversion" photons 
emerge as independent beams with orthogonal polarizations (horizontal or vertical). (The 
orthogonal polarization states represent a classic example of the discrete quantum state variables 
that can be teleported. Other examples of discrete quantum variables that have been teleported 
using other schemes include the nuclear magnetic spin of a hydrogen atom, electronic excitations 
of an effective two-level atom, elementary particle spins, eic.) In the two beams along the 
intersections of their emission cones, we observe a polarization-entangled two-photon state. For 
the experimental realization of quantum teleportation, it is necessary to use pulsed down- 
conversion. Only if the pulse width of the UV light, and thus the time of generating photon pairs. 
is shorter than the coherence time of the down-converted photons, then interferometric Bell-state 
analysis can be performed. In this type of experiment, the pulses from a mode-locked Ti:Saphire 
laser have been frequency doubled to give pulses of = 200 fs duration (1 fs = 107% second). The 
interfering light is observed after passage through IR filters of 4 nm bandwidth giving a 
coherence time of = 520 fs. After retroflection during its second passage through the crystal, the 
UV pulse creates another pair of photons. One of these will be the teleported photon, which can 
be prepared to have any polarization. Beam splitters and photon detectors are used to perform the 
Bell-state analysis during the standard teleportation process that ensues. See Figure 8 for a 
schematic showing the layout of a standard parametric down-conversion entanglement- 
teleportation experiment. 


Teleportation of squeezed states of light and continuous quantum state variables (Furusawa et al. 
1998; Sorensen, 1998; Braunstein and Kimble, 1998; Opatmy et al. 2000: Braunstein et al. 
2001; Zhang et al., 2002; Bowen et al., 2002: Bowen et al., 2003; Zeilinger, 2003): Squeezed 
light (see Section А2 in Appendix A) is used to generate the EPR entangled beams, which are 
sent to Alice and Bob. A third beam, the input, is a coherent state of unknown complex 
amplitude. This state is teleported to Bob with a high fidelity only achievable via the use of 
quantum entanglement. Entangled EPR beams are generated by combining two beams of 
squeezed light at a 50/50 beam splitter. EPR beam 1 propagates to Alice's sending station, where 
it is combined at a 50/50 beam splitter with the unknown input state, in this case a coherent state 
of unknown complex amplitude. Alice uses two sets of balanced homodyne detectors to make a 
Bell-state measurement on the amplitudes of the combined state, Because of the entanglement 
between the EPR beams, Alice's detection collapses Bob's field (EPR beam 2) into a state 
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conditioned on Alice's measurement outcome. After receiving the classical result from Alice, 
Bob is able to construct the teleported state via a simple phase-space displacement of the EPR 
field 2. Quantum teleportation in this scheme is theoretically perfect, yielding an output state 
which equals the input with a fidelity F= 1. In practice, fidelities less than one are realized due 
to imperfections in the EPR pair, Alice’s Bell measurement, and Bob's unitary transformation. 
By contrast, a sender and receiver who share only a classical communication channel cannot hope 
to transfer an arbitrary quantum state with a fidelity of one. For coherent states, the classical 
teleportation limit is F = 0.5, while for light polarization states it is F = 0.67. The quantum nature 
of the teleportation achieved in this case is demonstrated by the experimentally determined 
fidelity of F = 0.58, greater than the classical limit of 0.5 for coherent states. The fidelity is an 
average over all input states and so measures the ability to transfer an arbitrary, unknown 
superposition from Alice to Bob. This technique achieves the teleportation of continuous 
quantum state variables, as opposed to the discrete quantum state variables used in the Bennett et 
al. (1993) teleportation protocol and its variants. The teleportation of a squeezed state of light 
from one beam of light to another demonstrates the teleportation of a continuous feature (of light) 
that comes from the superpositions of an infinite number of basic states of the electromagnetic 
field, such as those found in squeezed states. This line of research also involves the experimental 
demonstration of the mapping of quantum states from photonic to atomic media via entanglement 
and teleportation. Hald et al. (1999) reported on the experimental observation of a spin-squeezed 
macroscopic ensemble of 107 cold atoms, whereby the ensemble is generated via quantum state 
entanglement'cleportation from non-classical light to atoms, 
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Figure 8. Quantum Teleportation (From www.aip.org) 
At the sending station of the quantum teleporter, Alice encodes a "messenger" photon (M) with a specific. 
state: 45 degrees polarization. This travels towards a beam splitter. Meanwhile, two additional entangled 
photons (A and B) are created. The polarization of each photon is in a fuzzy, undetermined state, yet the 
‘two photons have a precisely defined interrelationship. Specifically, they must have complementary 
polarizations. For example, if photon A is later measured to have horizontal (0 degrees) polarization, then 
the other photon must collapse into the complementary state of vertical (90 degrees) polarization, 
Entangled photon A arrives at the beam splitter at the same time as the message photon M. The beam 
splitter causes each photon to either continue toward detector 1 or change course and travel to detector 2. 
In 25% of all cases, in which the two photons go off into different detectors, Alice does not know which 
photon went to which detector. This inability for Alice to distinguish between the two photons causes 
quantum weirdness to kick in, Just by the very fact that the two photons are now indistinguishable, the M 
photon loses its original identity and becomes entangled with A. The polarization value for each photon 
is now indeterminate, but since they travel toward different detectors Alice knows that the two photons 
must have complementary polarizations. Since message photon M must have complementary 
polarization to photon A, then the other entangled photon (B) must now attain the same polarization value. 
as M. Therefore, teleportation is successful. Indeed, Bob sees that ће polarization value of photon B is 
45 degrees: the initial value of the message photon 
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© Entanglement of Atoms (Hagley et al., 1997: Sackett et al., 2000): EPR entanglement at the level 
of atoms has been experimentally demonstrated using rubidium atoms prepared in circular 
Rydberg states (ie., the outer electrons of the atom have been excited to very high energy states 
and are far from the nucleus in circular orbits). The experimental apparatus produces two 
entangled atoms, one atom in a ground state and the other atom in an excited state, physically 
separated so that the entanglement is non-local. And when a measurement is made on one atom, 
let us say the atom in a ground state, then the other atom instantaneously presents itself in the 
excited state ~ the result of the second atom wave function collapse, thus determined by the result 
of the first atom wave function collapse. This work is now evolving towards the demonstration 
of entanglement for molecules and larger entities followed by teleportation of their states. Bose 
and Home (2002) have improved on this concept by proposing a single, simple generic method by 
which any atoms, ions and macroscopic objects can be entangled and teleported, 


» Teleportation of an Atomic State via Cavity Decay (Bose et al., 1999; Sackett et al., 2000}; It has 
been shown how the state of an atom trapped in a cavity can be teleported to a second atom 
trapped in a distant cavity simply by detecting photon decays from the cavities, 


» Biological Quantum Teleportation (Mavromatos et al., 2002): There are several obstacles to 
teleporting large complicated objects, especially biological entities. Decoherence is the primary 
obstacle. That is because observable quantum effects in biological matter is thought to be 
strongly suppressed due to the macroscopic nature of most biological entities and the fact that 
such systems live at near room temperature, and there is always contact between biological 
entities and the environment (the source of decoherence). These conditions result in very fast 
collapse of pertinent quantum wavefunctions to one of the allowed classical states of the 
biological entity. Mavromatos et al. (2002) propose а daring model that predicts dissipationless 
energy transfer along shielded macromolecules at near room temperatures as well as quantum 
teleportation of states across microtubules and perhaps neurons. It is proposed that under certain 
circumstances it is in principle possible to obtain the necessary isolation against environmental 
decoherence, зо that meso/macroscopic quantum coherence, and entanglement extending over 
scales that are larger than the atomic scale, may be achieved and maintained for times comparable 
to the characteristic times for biological and cellular processes. Microtubules are comprised of 
tubulin that is a common polar protein found in the cytoskeleton of eukariotic cells, which is 
especially enriched in brain tissue. The model treats microtubules as quantum mechanically 
isolated high-Q QED cavities, exhibiting properties analogous to those of electromagnetic 
cavities routinely used in quantum optics. The model builds a microtubule network that achieves 
quantum teleportation of coherent quantum states, leading to decoherence-resistant bulk quantum 
information processing and computing within the biological matter. It is speculated that the 
model can explain how consciousness works, and how the brain processes and computes 
information, 


© Teleportation of a laser beam with embedded radio signal (Bowen et al., 2003): The teleportation 
of a laser beam from one part of a lab to another has been demonstrated. Investigators embedded 
а radio signal into a laser beam, then disintegrated the beam and reassembled it a meter away, 
virtually instantaneously. The laser beam was destroyed in the teleportation process, but the radio 
signal survived. The laser light at one end of an optical communications system was 
disassembled and its replica was recreated elsewhere in the lab. Even though the laser beam did 
not survive teleportation, its encoded message did. This system could be used to transport secure 
data, such that it could become possible to construct a perfect cryptography system. When two 
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parties want to communicate with one another, one can enable the secrecy of the communication 
to be absolutely perfect 


» Entanglement and Teleportation of a Macroscopic Ensemble of Atoms (Julsgaard et al., 2001); 
Expanding upon the earlier work of Hald et al. (1999) and Sackett et al. (2000), investigators 
experimentally demonstrated the entanglement of two macroscopic objects, each consisting of a 
cesium gas sample containing = 107 atoms. Entanglement is generated via interaction of the 
samples with a pulse of light, which performs a non-local Bell measurement on the collective 
spins of the samples. The entangled spin-state can be maintained for 0.5 milliseconds. The 
teleportation of macro-ensemble atom quantum states is expected to follow this experiment. This 
work is evolving towards the experimental demonstration of the Bose and Home (2002) proposal, 
which proved that there is a single generic process that can entangle and teleport any atoms, ions 
and macroscopic objects. 


»  Entanglementitcleportation of internal state and external motion information of atoms (Opatrns 
and Kurizki, 2001): Investigators propose an experiment for transmitting an atom's full 
information, including its “external” states, such as its energy of motion. This procedure 
replicates the quantum features of the external motion of a particle. For example, if particle-to- 
be-teleported C yielded a diffraction pattern after passing through two slits, then the same pattern 
‘would be produced by particle B, which receives the teleported information. The researchers 
propose the following idea: Dissociate a very cold molecule with a laser pulse into two atoms 
(called A and B). Then manipulate the two atoms so that they become entangled: each one is in a 
fuzzy state individually, but has a precisely defined relationship with its partner. Then let one of 
the entangled particles (such as A) collide with particle C, whose unknown state should be 
teleported. After their collision, the momentum values of the collision partners A and C are 
measured. With that information, the researchers know how to "kick" and deflect atom B, so that 
the motion of B precisely emulates that of particle C. The investigators say that state-of-the-art 
equipment for studying atomic collisions and quantum effects makes this experiment difficult, but 
feasible, to do. If this proposal proves to be correct, then the implication is that it will become 
possible to experimentally expand this concept to the teleportation of a large ensemble of atoms, 
such that the entire physical motion and quantum states of the ensemble can be teleported. This 
could lead to the future development of a teleportation process similar to what was discussed in 
Section 3.1 


» Laserlike Amplification of Entangled Particles and Entangled-Photon Lasers (Lamas-Linares et 
al., 2001): Entangled particles are notoriously difficult to create in bulk. To create entangled 
photons, for example, researchers use the parametric down-conversion technique to send laser 
light through a barium borate crystal. Passing through the crystal, a photon sometimes splits into 
two entangled photons (each with half the energy of the initial photon). However, this only 
occurs for one in every ten billion incoming photons. To increase the yield, researchers added a 
step: they put mirrors beyond the crystal so that the laser pulse and entangled pair could reflect, 
and have the chance to interact. The entangled pair and reflected laser pulse interfere 
constructively to generate fourfold more two-photon pairs or interfere destructively to create zero 
pairs. Following these steps, the researchers increased production of two-photon entangled pairs, 
and also of more rare states such as four-photon entangled quartets. This achievement could 
represent a step towards an entangled-photon laser, which would repeatedly amplify entangled 
particles to create greater yields than previously possible, and also towards the creation of new 
and more complex kinds of entangled states. 


This list is by no means complete as new developments in this field continue to arise. 
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3.3 Conclusion and Recommend: 


Given the incredible advancements that have been made in the entanglement and teleportation of 
macroscopic objects the size of 10" atoms, we are still very far away from being able to entangle and 
teleport human beings (and even simpler biological entities such as cells, etc.) and bulk inanimate objects 
(tools, technical equipment, pencils and pens, weapons platforms, communications devices, personal 
hygiene supplies, etc.). There still remain four essential problems: 


> One needs an entangled pair of such bulk objects. 


> The bulk objects to be entangled and teleported must be in a pure quantum state (as in a 
Bose-Einstein condensate, for example). And pure quantum states are very fragile. 


> The bulk objects to be entangled and teleported must be extremely isolated from the 
environment to prevent the onset of decoherence. 


> The Bell-state measurement of animate ог inanimate objects — during 
entanglementiteleportation will require extracting an amount of information (in bits) that 
equals or exceeds the number of atoms contained within the object. This infers that the 
computer storage and processing requirements to entangle and teleport a complete bulk object 
will be astronomically huge (recall the discussion in Section 3.1). 


It is difficult to imagine how we can achieve an extreme level of environmental isolation for an 
object, let alone а living being that breathes air and radiates heat. Experiments with atoms and larger 
objects must be done in a high vacuum to avoid collisions with molecules. Thermal radiation from the 
walls of a teleportation apparatus would easily disturb a tiny amount of matter. At present, decoherence 
imposes a fundamental limit on quantum entanglement and teleportation. Decoherence is the primary 
reason why we do not routinely see any quantum effects in our everyday world. Research is continuing 
on whether decoherence can be reduced, circumvented, or otherwise be eliminated. And some minor 
progress has been made in that direction. 

In q-Teleportation it is the quantum states of the objects that are destroyed and recreated, and not the 
objects themselves. Therefore, q-Teleportation cannot teleport animate or inanimate matter (or energy) in 
its physical entirety. However, some experts argue that because an object's quantum state is its defining 
characteristic, teleporting its quantum state is completely equivalent to teleporting the object, even though 
the original object's quantum state (and defining characteristic) was completely destroyed in the process. 
This goes to the heart of what is meant by identity. When an object has all the right properties and 
features, it will be the same object that one observes whether it was observed now or 24 hours ago. 
Quantum physics reinforces the point that objects of the same type in the same quantum state are 
indistinguishable from each other. One should, according to this quantum principle, be able to swap all 
the atoms in a particular object with the same atoms from a mound of raw materials, and reproduce the 
original objects quantum states exactly with the end result that the new object is identical to the original 
Last, we do not know how to put a human being into a pure quantum state or what doing so would mean 
for biological functioning (including brain function), but we do know how to put < 10" gas atoms/ions 
and a beam of photons into а pure state in practice. Further research will be required to ascertain whether 
microbiological and higher-level biological systems, in addition to bulk inanimate matter, can be put into 
рше quantum states and entangled/teleported. 

То perform а Bell-state measurement on (bulk) animate or inanimate objects, during the 
entanglementteleportation process, te extract and encode its information will require extracting an 
amount of information (in bits) that equals or exceeds the number of atoms contained within the object. 
An object containing а few grams of matter will require the extraction of > 10° bits of data. A simple 
virus of = 10’ atoms would require the extraction of > 10° bits of information during the 
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centanglementiteleportation process, whereas the extraction of a minimum of 10" kilobytes will be 
required to encode and store an entire human being. This is beyond the capability of present digital 
electronic computer technology to store and process. It is difficult to see how far computer technology 
will advance towards meeting this requirement. 

It is difficult to fathom what will be in store for the teleportation of human beings given some 
possible future technology. What about the effects of the q-Teleportation process on the human 
consciousness, memories and dreams, and the spirit or soul? We know from quantum physics that "the 
"whole is greater than the sum of its parts.” So what happens to the fundamental characteristics of a 
human being when he/she steps into the teleporter-transmitter, where their quantum states (ie., their 
complete identity) are destroyed during the quantum entanglementteleportation process, and then their 
сору is created at the teleporter-receiver an instant later? What will things be like during the 
entanglement process? Will a teleported individual's consciousness, memories and dreams, and 
spiritsoul be successfully and accurately teleported or not? This is a major ethical and technical question. 
that will have to be addressed by future research. 


Recommendations 

> Broad-spectrum Quantum Computing Technology Development Program: At present, the 
Quantum Information Science Program (QISP) is coordinated by the U.S. Army Research Office 
with funding and support from the Army, the National Security Agency, DARPA, and the Office 
of the Deputy Director of Defense for Research and Engineering. The Naval Research Lab and 
the CIA are both involved in their own programs. The CIA vets new commercial development of 
computer technology and computer information processing via its In-Q-Tel company (reference 
44). This includes R&D on quantum entanglement and teleportation for computer, information 
processing and secure communications. QISP was funded for $19 million in 1999. The program 
involves 34 projects by researchers at 21 universities, three government laboratories and two 
corporate laboratories. QISP goals include building a quantum computer, developing quantum 
information processing, and further advances in quantum teleportation. The AFRL should join 
ОБР and provide partnership funding on the order of $1 million per year. An alternative to this 
would be for AFRL to collaborate with In-Q-Tel and participate in its technology R&D venture 
capital programs. This R&D investment would allow the Air Force to acquire very advanced 
quantum physics and related technological applications that can support its mission. The R&D 
investment benefits would include the development and implementation of quantum 
computing/information processing and secured quantum communications technology, which can 
significantly enhance the performance and security of Air Force computing and communication 
systems infrastructure, and aerospace weapons systems. 


> Quantum Cryptography: A dedicated research program should be implemented to develop a 
‘mature quantum cryptography technology. Theoretical and experimental work is in progress 
among а small number of select groups (QISP, In-Q-Tel, universities, etc.), but this field is not 
advancing fast enough for practical applications to become available to meet increasing 
adversarial threats against secured military and intelligence communications. The goal of 
proposed quantum cryptography research is to bring the theoretical and experimental foundation 
of quantum cryptography and secure quantum information processing to maturity, and to fully 
develop and implement quantum entanglementieleportation-based cryptography technology. 
Recent experimental work has demonstrated that a completely secure quantum key can be 
generated and distributed for the communication and decoding of encrypted messages using 
entangled photons. Any eavesdropper's attempt to intercept the quantum key will alter the 
contents in a detectable way, enabling users to discard the compromised parts of the data. There 
is much more work that needs to be done in this area. I recommend that the AFRL implement a 
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$1 million/year program for five years in order to advance the state-of-art in quantum 
cryptography technology. 


> Quantum Decoherence: Decoherence is the primary reason why we do not routinely see any 
quantum effects in our everyday world. And it imposes a fundamental limit on quantum 
entanglement and teleportation via the interaction between entangled/teleported quantum systems 
and their local environment. In order to advance quantum entanglement/teleportation physics and 
develop applied technologies, it is necessary that a research program be implemented by the 
AFRL to explore whether decoherence can be significantly reduced, circumvented, or otherwise 
be eliminated. An insufficient number of small university groups have slowly made minor 
progress in this direction. 1 recommend that a $500,000 - 750,000 per year R&D program be 
conducted for five years to overcome this technical challenge. 


> Pure Quantum States: In order to entangle and teleport quantum particles and bulk objects, they 
both must be prepared in a pure quantum state. And pure quantum states are very fragile to 
decoherence. А technical challenge for entanglemenvteleportation physics is whether the 
requirement for pure quantum states can be relaxed and how much decoherence will play a role in 
this situation, what technical challenges will arise when increasing the size of 
entangled/teleported matter to larger macroscopic scale (>> 10" atoms), and whether matter of 
mixed composition (such as a gas or Bose-Einstein condensate of mixed atomic elements) can be 
entanglediteleported in both рше and mixed quantum states. I recommend that a $250,000 
500,000 per year research program be conducted for five years to study this problem. 


> Entangling Bulk Matter and Bell-State Measurement to Extract Information: Recent experiments 
demonstrated the entanglement of two macroscopic objects, each consisting of a cesium gas 
sample containing = 10° atoms. Entanglement was generated via interaction of the samples with 
а pulse of light, which performs a non-local Bell measurement on the collective spins of the 
samples. In order to push the envelope on this development and take it to higher practical levels, 
it will be necessary to ascertain the limit on the size and composition of bulk matter entanglement 
(given the decoherence and pure-state constraints); and to determine what other quantum states 
can be used for entanglement, what other Bell-state measurement techniques can be used, and 
whether multiple quantum states can be entangled. The chief technical challenge is the computer 
technology that will be required to facilitate the huge amount of data that must be extracted, 
processed and stored from bulk matter quantum states during the Bell-state measurement process. 
1 recommend that а $500,000 — 1 million per year research program be implemented for five 
years in order to explore these questions and ascertain what solutions may be technically 
available, and to develop such solutions. 


> Biological Quantum Teleportation: The Mavromatos et al. (2002) theoretical model for biological 
entanglement and teleportation is a remarkable concept that could result in the development of a 
workable physics theory of consciousness. The model has potential applications to advanced 
quantum computing/information processing physics and the physics of psi phenomena (see 
Chapter 5). А research program should be implemented to continue the Mavromatos et al. (2002) 
work and bring their model to theoretical maturity. It is recommended that this program be 
funded at $500,000 — 800,000 per year for five years. А parallel or follow-up program should be 
implemented to experimentally test this model and ascertain any useful technological 
applications. One application that should be explored in the proposed research program is 
advanced, ultra-fast, ultra-high-capacity quantum computing and information processing using 
natural and/or artificial biological systems. The parallel or follow-up experimental research 
program should be funded at $800,000 — 1.5 million per year for five years. 
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* ETL Communication: Experiments verifying that EPR entanglement obeys Special Relativity 
(Seife, 2000; Scarani et al., 2000; Gisin et al., 2000; Zbinden et al., 2000a, b) determined that 
quantum information via EPR photon pair entanglement must travel > 107 times light speed. Can 
this mechanism be exploited to achieve FTL communication? If so, then the potential military 
and commercial applications will be revolutionary, and the science and industry of 
communications will be forever transformed. A comprehensive theoretical and experimental 
research program should be implemented to answer this question. It is recommended that this 
program be funded at $700,000 — 1 million per year for five years. A modest experiment 
definition study should be funded at $80,000 for one year to delineate the most promising 
experimental approaches to be used for the larger research program. [There is much controversy 
and debate over FTL (a.k.a. superluminal) signals/communication, and the reader should see the 
selected superluminal references in the Teleportation References section of this study.] 


> New Entanglement/Teleportation Breakthroughs: The most exciting developments in quantum 
teleportation physics has included the teleportation of a laser beam with an embedded radio 
signal, the teleportation of squeezed states of light (and hence, continuous quantum state 
variables), the teleportation of photon states to atoms/ons (from light to matter), the 
entanglement of two similar/dissimilar quantum particles that are created by two (independently) 
different particle sources, the laser-like amplification of entangled particlephoton pairs, 
parametric down-conversion entanglement and teleportation (of discrete quantum state variables), 
quantum cryptography with unbreakable keys, the teleportation of quantum information at speeds 
> 107 times light speed, the entanglement and teleportation of macroscopic (10 atoms) matter 
quantum states, etc. There is also the yet-untested proposal to entangle/teleport the extemal 
physical motion and internal quantum state information of atoms. This shows that quantum 
physics sets no apparent limit on what it is that can be teleported/entangled and how it is to be 
teleported/entangled, or where it is to be teleported/entangled. At present teleportation 
technology requires fiber optic and coaxial cables to teleport quantum state information from one 
location to another. Can we avoid the use of cables and teleport through free space? [Note: 
Before this report went to press, Aspelmeyer et al. (2003) reported their outdoor experiment that 
demonstrated the distribution of quantum entanglement (of laser photons) via optical free-space 
links to independent receivers separated by 600 m across the Danube River (during inclement 
nighttime weather), with no line of sight between them. This experiment is revolutionary and 
begins the step toward conducting satellite-based distributed quantum entanglement. We have 
not discovered all the possibilities that nature has in store for us. The present breakthrough 
discoveries will likely introduce novel military and intelligence technology applications in the 
near and far future, But further R&D must be conducted in order to discover new applications for 
these recent breakthroughs, to make additional breakthroughs and discoveries, and to advance the 
state-of-art in quantum teleportation physics to meet future challenges to the Air Force mission. 1 
recommend that a two-track R&D program be implemented over five years. The first track 
should be funded at $250,000 — 750,000 per year for the purpose of developing new 
entanglementteleportation breakthroughs in quantum teleportation physics. The second track 
should be funded at $750,000 — 1.5 million per year for the purpose of developing applications 
for any new breakthroughs with the proviso that such applications benefit the Air Force mission 
and have commercial dual-use capability to leverage advance technology in the private sector. 
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4.0 e-TELEPORTATION 


4.1 Extra Space Dimensions and Parallel Universes/Spaces 


A literature search for proposed e-Teleportation concepts based on the conveyance of objects through 
extra space dimensions and/or parallel universes/spaces has yielded only one result (see Section 4.2). The 
present state-of-art in research on parallel universes/spaces and extra space dimensions has been strictly 
limited to the work on developing a grand unified quantum field theory and a quantum theory of gravity, 
whereby the former necessarily includes the latter. Quantum gravity/unified field theory research has 
been evolving since the 1920s when Kaluza and Klein published the first papers to describe a model for 
the unification of gravity with electrodynamics. Many of the more prominent theories today invoke extra. 
spatial dimensions, the existence of parallel universes/spaces, or both in order to quantise gravity and/or 
to unify gravity with the other forces of nature. It is beyond the scope of this study to provide an in-depth 
review of all of the research that has been done in this area, so we list below a select few of the 
historically prominent models that have largely gained a secure foothold in present-day research: 


> Kaluza-Klein_Electromagnetic-Gravity Unification Theory/Modern_Kaluza-Klein_ Gravity 
Theories (Kaluza, 1921; Klein, 1926; de Sabbata and Schmutzer, 1983; Lee, 1984; Appelquist et 
aL, 1987; Kaku, 1993, 1994; Overduin and Wesson, 1998): It was originally suggested that 
Maxwellian electrodynamics and Einstein gravitation could be unified in a theory of five- 
dimensional Riemannian geometry, where the gravitational and electromagnetic potentials 
together would determine the structure of spacetime. The fifth space dimension is curled up into 
а ball of space with a radius slightly larger than 10 75 m, and it was originally regarded as having 
no physical significance because it was simply a mathematical tool used to catalyze unification. 
At present, the generic name of Kaluza-Klein stands for a wide variety of approaches to 
quantising and unifying gravitation with other quantum fields using any number of dimensions 
greater than four. 


> Superstring Theories (Green, 1985; Kaku, 1988, 1993, 1994): These theories come in a wide 
variety of interrelated concepts, and they are a highly evolved form of Kaluza-Klein theories. 
They are based on the dynamics of stringdike fundamental quanta, whereby the observed 
fundamental particles are manifested by the vibrational ground or excitation states of a quantum 
string (open or closed loop). The superstrings are = 107 m (ie, the Planck length) in size. 
There are different versions of these theories that require ten, eleven or twenty-six extra space 
dimensions to unify and quantise gravity, whereby the extra dimensions are curled up (ie. 
compactified) into balls of space with a radius < 10 m. These theories later evolved into 
versions that are now called F- and M-theory. The mathematics behind this class of theories is 
very ugly, and it is difficult for even the best superstring theorists to make simple or sophisticated 
calculations and predictions. And so far, this class of quantum gravity theories has escaped 
experimental verification. 


> D-Brane and 3-Brane Theories/Parallel Spaces (Rubakov and Shaposhnikov, 1983a, b; 
Polchinski, 1995; Antoniadis et al., 1998; Randall and Sundrum, 1999a, b; Weiss, 2000; Pease, 
2001; Arkani-Hamed et al., 1998, 2000, 2002): D-brane theory is a recent incarnation of the 

nal superstring theories in which open strings, corresponding to the fundamental particles of 

the standard model (quarks, leptons, gauge bosons), have their free ends stuck on a (hypersurface) 
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membrane called a D-brane (D = Dirichlet boundary conditions). But the graviton, which 
corresponds to a closed loop of string, can propagate in all the dimensions. lt provides both 
unification and quantization of gravity by assuming that there are п new spatial dimensions in 
addition to the three infinite spatial dimensions we know about. And the extra space dimensions 
are = 107% m in extent. A very recent alternative version of this model is called "3-brane" theory. 
In this theory, each of the n extra space dimensions is of finite extent R = 2x10??? centimeters. 
The space spanned by the new dimensions is called "the bulk.” In this theory, the particles of the 
standard model live within our familiar realm of three spatial dimensions, which forms a three- 
dimensional (hypersurface) membrane or “3-brane” within the bulk. The propagation of 
electroweak and strong nuclear forces is then confined to our 3-brane. However, at distances (r) 
Jess than R, gravity (via gravitons) propagates in the full (3 + n)-dimensional space, whereby its 
strength falls as 77 with increasing separation г. When r > А, the gravitational force reverts to 
its normal Newtonian r^ falloff because there is no longer any extra-dimensional space for it to 
spread into. If n = 1, then the size of the extra-dimension would have to be R = 2x10" cm (or 
2x10" km = 133.3 AU; 1 AU = 1.5x10* km is the mean Earth-Sun distance) in order to account 
for the weakness of gravity, but an extra space dimension this large would have already made 
itself obvious in the observed dynamics of the solar system. For this reason, investigators have 
discounted the possibility that n= 1. If = 2, then the size of both extra space dimensions would 
have to be R = 0.2 cm (or 2 mm). In any case, inconspicuous neighboring 3-branes may be 
separated from the 3-brane we live on by only a fraction of a millimeter, or even much smaller 
distances, across the higher-dimensional bulk. Such neighboring 3-branes may be distant folds of 
our own 3-brane, with the same physics, but able to influence us across shortcuts through the 
bulk. Or they may be completely separate 3-branes possessing their own fundamental laws and 
parameters of nature that are completely different from our own. Several tabletop Cavendish- 
type experiments are now looking for sub-millimeter deviations from Newtonian gravitation as a 
first step towards verifying 3-brane theory, and other experiments are now being planned or are 
already underway (Pease, 2001). At present the preliminary experimental results have been 
negative for the existence of extra space dimensions, and the experimental data suggests that two 
extra space dimensions are now constrained to length scales << 02 — 0.3 millimeters while seven 
extra space dimensions can be no larger than 2 femtometers (Pease, 2001). 


> Parallel Universes/Parallel Spaces (Everett, 1957; Wheeler, 1957, 1962: DeWitt, 1970; DeWitt 
and Graham, 1973; Jammer, 1974; Davies, 1980; Wolf, 1988: Kaku, 994; Visser, 1995 and 
Section 2.1): There are only two other research tracts that are concerned with parallel universes 
besides 3-brane theory. The first tract is the traversable wormhole research that was discussed in 
Section 2.1. Traversable wormholes can connect many different universes in the “multiverse” 
(Le. a conglomeration of many universes), and these are called inter-universe wormholes. 
However, traversable wormhole physics (a.k.a. Einstein's General Relativity Theory) does not 
provide a physical prescription for the existence and nature (i.e., fundamental parameters and 
Physical laws) of other putative universes. The difference between inter-universe and intra- 
universe (іе. two distant regions of one universe are connected with each other) wormholes 
arises only at the level of global geometry and global topology. Local physics near the throat of a 
traversable wormhole is insensitive to issues of intra-universal or inter-universal travel. An 
observer in the vicinity of the throat, while making local measurements, would not be able to tell 
whether he was traveling to another universe or to a remote part of our own universe. And one 
cannot rely on the topological (as opposed to geometrical) information to determine which is the 
case, because topological information is not enough to uniquely characterize an inter-universe 
connection. And General Relativity Theory does not fix the topology of spacetime, so we cannot 
ascertain the existence of other universes. [Note: Traversable wormholes are also geometrically 
possible for higher dimensional spaces.] The second tract is the “Many Worlds" interpretation of 
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quantum theory. This version of quantum theory requires the simultaneous existence of an 
infinite number of equally real worlds, all of which are more-or-less causally disjoint, in order to 
interpret consistently the relationship between observed phenomena and observers. The theory 
was proposed in an attempt to overcome a number of deep paradoxes inherent in the 
interpretation of the theory of measurement and quantum theory. The Many Worlds theory 
argues that quantum theory requires the existence of a "superspace" of worlds spanning the range 
of all possible quantum observations (or quantum measurements). Through our acts of 
measurement we are imagined to trace a path through the mesh of possible outcomes. All the 
“worlds” are causally disjoint, and the uncertainty of quantum observation can be interpreted as 
an artifact of our access to such a limited portion of the superspace of possible worlds. The 
evolution in the superspace as a whole is entirely deterministic. 


At present, none of the theoretical concepts outlined above have been brought to a level of technical 
maturity, where it becomes meaningful to ascertain whether any form of e-Teleportation is theoretically 
possible between extra space dimensions and different or parallel universes/spaces. However, as 
mentioned in the item on parallel universes/parallel spaces, there is the exception that traversable 
‘wormholes (three- and higher-dimensional) provide a solid physics principle for the implementation of 
teleportation between parallel universes/spaces. And traversable wormholes can be devised to connect 3- 
branes together. See Section 2.1 for the discussion on teleportation via traversable wormholes. Also, 
Kaluza-Klein theories, superstring theories and D-brane theory all have the common feature that their 
extra space dimensions are < 107% m in extent, which makes it impossible for any useful form of 
‘macroscopie-level teleportation to occur between space dimensions. Last, it is not yet possible to do 
theoretical calculations ог even experimentally verify most of these theories. Three-brane theory is the 
best parallel space theory there is, with the possibility that macroscopic-level teleportation is possible 
between space dimensions (only if the extra space dimension(s) has length scale(s) >> millimeters), But 
this theory is still in the stage of maturing theoretically and achieving experimental verification (or 
falsification). Therefore, we can go no further in this section. 


4.2 Vacuum Hole Teleportation 


‘An unusual teleportation concept has been proposed by Leshan (1999, 2002), which describes the 
teleportation of objects throughout our universe by using the geometrical properties of spacetime. The 
proposal posits that there is a "zero-space" that exists outside the boundary of our universe, whereby this 
zero-space is a “point form” space, where the distance between any two points is always equal to zero. 
Leshan also calls this space a “hole.” Further requirements and assumptions of the model are: 


а ime does not exist as a property in zero-space 
û the cosmological principle (i.e., there are no privileged frames relative to another place or point in 
the universe) requires that the boundary or border of the universe must pass through every point 


of space 


û virtual holes (or zero-space) in spacetime must exist at every point of the universe, which are also 
called “vacuum holes” 


û vacuum holes exist as virtual particles. 
‘The last item is interesting because it implicitly says that vacuum holes (a.k.a. zero-space) must also be 


virtual particles, and in Section 2.2 we showed that virtual particles are a representation of the vacuum 
ZPF. Therefore, this infers that vacuum holes can be considered to be vacuum zero-point fluctuations in 
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Leshan's model. Thus, a teleportation mechanism can arise in this model because distances between 

zero-space and any other point in the universe are zero, so that the vacuum holes can potentially exist at 

‘every point in the universe simultaneously. Therefore, if an object is sent "out of the universe" and into a 

vacuum hole (a.k.a. zero-space), then the object can appear at random at any spacetime point in the 
‘The mechanism for teleportation in this model is: 


> to send an object outside of the universe by creating a closed surface (i.e., "hole sphere”), which. 
consists of vacuum holes, around the object; 


> while inside the hole sphere, the object then ceases to exist because objects cannot really exist 
outside of the universe; 


> however, the object simultaneously exists at any other remote location in the universe (via the 
cosmological principle) at the instant it became enclosed by the hole sphere; 


> therefore, it has been teleported to some remote location in the universe 


Leshan points out that the teleportation device must curve spacetime so that the starting and destination 
points in the universe coincide, and the curved geometry must be similar to that of a black hole for an 
instant, so that a channel between the two points can be formed. (This sounds suspiciously like creating a 
iraversable wormhole via an Einstein-Rosen bridge, which can be made traversable by perturbing the 
Schwarzschild spacetime metric an infinitesimal amount) There is no space to traverse, so therefore 
‘there will be no passage of time during teleportation. The only expenditure of energy in this teleportation 
scheme is the energy that will be needed to curve spacetime. 

This teleportation concept is very convoluted. Leshan does not offer any further explanations that 
are useful nor does he offer any precise technical description for the vacuum holes, and how they are to be 
produced and manipulated. There is also no mathematical physics derivation published by Leshan to 
support this concept. 1 am totally unable to evaluate this concept in the absence of a rigorous theoretical 
framework. This concept is too sketchy and full of technical “holes” to seriously consider it any further 
for this study. The reader should note that it has already been demonstrated that traversable wormholes 
are the best physical principle available to implement teleportation between universes and extra space 
dimensions. 


4.3 Conclusion and Recommendations 


At present, none of the theoretical concepts explored in this chapter have been brought to a level of 
technical maturity, where it becomes meaningful to ascertain whether any form of e-Teleportation is 
theoretically possible between extra space dimensions and different or parallel universes/spaces. 
However, there is the exception that traversable wormholes (three- and higher-dimensional) provide a 
solid physics principle for the implementation of teleportation between parallel universes/spaces. And 
traversable wormholes can be devised to connect 3-branes together. Kaluza-Klein, superstring and D- 
brane theories do not allow for any useful form of macroscopic-level teleportation to occur between space 
dimensions, because these theories require that the extra space dimensions be < 10™ m in extent. Last, it 
is not yet possible to do theoretical calculations to make predictions or even to experimentally verify most 
of these theories. Three-brane theory is the best parallel space theory there is with the possibility that 
 macroscopic-level teleportation is possible between space dimensions. But this theory is still in the stage 
‘of maturing theoretically and getting experimental verification. 
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"Recommendations. 


> The recommendations outlined in Section 2.3 are relevant to the investigation of the possibility 
for e-Teleportation. 
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5.0 p-TELEPORTATION 


51 PK Phenomenon 


P-Teleportation is а form of psychokinesis (or PK) similar to telekinesis but generally used to 
designate the movement of objects (called apports) through other physical objects or over great distances. 
Telekinesis is a form of PK, which describes the movement of stationary objects without the use of any 
known physical force. And PK is essentially the direct influence of mind on matter without any known 
intermediate physical energy or instrumentation. Rigorously controlled modern scientific laboratory PK, 
and related psychic (a.k.a. "paranormal" or parapsychology), research has been performed and/or 
documented by Rhine (1970), Schmidt (1974), Mitchell (1974a, b, see also the references cited therein), 
‘Swann (1974), Puthoff and Targ (1974, 1975), Hasted et al. (1975), Targ and Puthoff (1977), Nash (1978, 
see also the references cited therein), Shigemi et al. (1978), Hasted (1979), Houck (1984a), Wolman et al. 
(1986, see also the references cited therein), Schmidt (1987), Alexander et al. (1990), Giroldini (1991), 
Gissurarson (1992), Radin (1997, see also the references cited therein), Tart et al. (2002), Shoup (2002), 
and Alexander (2003). 

А well-known theoretical/experimental/operational program directed by Н. Е. Puthoff, В. Targ, E. 
May and 1. Swann was conducted at SRI International and the NSA, and sponsored at various times by 
the Central Intelligence Agency (CIA), the Defense Intelligence Agency (DIA), and the Army 
Intelligence and Security Command (INSCOM) over more than two decades; and the program was later 
carried on by E. May at SAIC (Alexander, 1980; Puthoff, 1996; Targ, 1996; Schnabel, 1997; Tart et al., 
2002). This was called the Remote Viewing program, and it was a compartmentalized special access 
program possessing a variety of codenames during its 22 years of operation. Remote viewing involves 
recognition and clairvoyance, and it allows a practitioner to acquire information irrespective of 
intervening distance or time. The Remote Viewing program ended in 1994 and President W. J. Clinton 
officially declassified it in 1995. The reader should note that the very first U. S. military-intelligence 
R&D programs on psi, PK and mind control were conducted by H. К. (Andrija) Puharich, M.D., LL.D 
during his military service at the Army Chemical and Biological Warfare Center at Fort Detrick, 
Maryland in the 1940s-50s. Puharich had an interest in clairvoyance and PK, and dabbled in theories for 
electronically and pharmaceutically enhancing and synthesizing psychic abilities. While in the Army, 
Puharich took part in a variety of parapsychology experiments, and he lectured Army, Air Force and 
Navy groups on possibilities for mind warfare. He was а recognized expert in hypnotism and 
microelectronics. 

PK phenomenon was also explored in the Remote Viewing program. Col. J. B. Alexander (USA ret.) 
credits professional aerospace engineer Jack Houck for “capturing PK phenomenon and transitioning it 
into an observable form” (Houck, 1982, 1984a, b; Alexander et al., 1990; Alexander, 2003). During the 
past three decades, Houck (along with Alexander) held а number of PK sessions, whereby attendees are 
taught the PK induction process, and initiate their own PK events using various metal specimens (forks, 
spoons, ete.). Individuals were able to completely bend or contort their metal specimens with no physical 
force being applied whatsoever. Numerous government science advisors and senior military officials 
took part in and/or witnessed these events, which took place at the Pentagon, at officers’ or scientists’ 
hhomes, and at one quarterly INSCOM retreat attended by the commanding general and a group of 
colonels and generals commanding INSCOM units around the globe. Spontaneous deformation of the 
‘metal specimens was observed at the PK session conducted during the INSCOM retreat, causing a great 
deal of excitement among those present. Other notable trained observers were also present at this session, 
and they critically reviewed the events. Psychic Uri Geller (1975) is the original model for demonstrating 
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PK metal bending. During a talk that he gave at the U.S. Capitol building, Uri caused a spoon to curve 
upward with no force applied, and then the spoon continued to bend after he put it back down and 
continued with his talk (Alexander, 1996). Jack Houck continues doing extensive experimental work and 
data collection on micro- and macre-PK phenomena. Scientifically controlled PK experiments at the 
Princeton University Engineering Anomalies Research Laboratory were conducted by Robert Jahn (Dean 
Emeritus of the School of Engineering), who reported that repeatedly consistent results in mentally 
affecting material substances has been demonstrated in the lab (Jahn and Dunne, 1987). In the 1980s, 
Jahn attended a meeting on the PK topic at the Naval Research Laboratory, and warned that foreign 
adversaries could exploit micro- or macro-PK to induce U.S. military fighter pilots to lose control of their 
aircraft and crash. 

Very early investigations of, and experiments on, p-Teleportation occurred during the 19° and early 
20 centuries. Many cases that were studied, and the experiments that were performed, were undoubtedly 
due to fraud, and few experiments have occurred under controlled conditions during that period. 
However, most of the credible, scientific reports of p-Teleportation phenomenon and related (controlled) 
experiments occurred in the late 20" century (see for example, Alexander et al., 1990; Radin, 1997). 
Some of that scientific work involved the investigation of Uri Geller and a variety of other recurrent 
spontaneous PK phenomena (Hasted et al., 1975; Puthoff and Targ, 1975; Targ and Puthoff, 1977; Nash, 
1978; Wolman et al., 1986). Psychics Uri Geller (1975) and Ray Stanford (1974) claimed to have been 
teleported on several occasions. Most claimed instances of human teleportation of the body from one 
place to another have been unwitnessed. There are also a small number of credible reports of individuals 
who reported being teleported to/from UFOs during a UFO close encounter, which were scientifically 
investigated (Vallee, 1988, 1990, 1997). But there are a larger number of such reports that are anecdotal, 
whereby the witness data tends to be unreliable. However, we will confine our discussion to the 
controlled laboratory experiments that have been performed and reported. 

One of the more interesting examples of controlled experiments with Uri Geller was one in which he 
жаз able to cause a part of a vanadium carbide crystal to vanish (Hasted et al, 1975). The crystal was 
encapsulated so it could not be touched, and it was placed in such a way that it could not be switched with 
another crystal by sleight of hand. А more spectacular series of rigorously controlled (and repeatable!) 
laboratory experiments occurred in the Peoples Republic of China (PRC). In September 1981, an 
extraordinary paper was published in ће PRC in the journal Ziran Zazhi (transl: Nature Journal), and this 
paper was entitled, “Some Experiments on the Transfer of Objects Performed by Unusual Abilities of the 
Human Body" (Shuhuang et al, 1981). The paper reported that gifted children were able to cause the 
apparent teleportation of small objects (radio micro-transmitters, photosensitive paper, mechanical 
watches, horseflies, other insects, etc.) from one location to another (that was meters away) without them 
ever touching the objects beforehand. The experiments were operated under exceptionally well- 
controlled conditions (both blind and double-blind). The researchers involved included not only 
observers from various PRC colleges and medical research institutes, but also representatives from the 
PRC National Defense Science Commission. Because of the involvement of the latter, it was deemed 
necessary that an unclassified Intelligence Information Report be prepared by the DIA (see Shuhuang et 
al., 1981), which included a detailed English translation of the article. 

Additional research carried out by the Aerospace Medicine Engineering Institute in Beijing was 
reported in the July 1990 issue of the Chinese Journal of Somatic Science (Kongzhi et al., 1990; Jinggen 
et al., 1990; Banghui, 1990), which was also translated into English by the DIA. Reported in several 
articles are experiments involving the videotaping and high-speed photography of the transfer of test 
specimens (nuts, bundles of matches, pills, nails, thread, photosensitive paper, chemically treated paper, 
sponges dipped in FeCl, etc.) through the walls of sealed paper envelopes, double layered KCNS type 
paper bags, sealed glass bottles and tubes with sealed caps, and sealed plastic film canisters without the 
walls of any of these containers being breached. All of the Chinese experiments reported using gifted 
children and young adults, who possessed well-known extraordinary PK ability, to cause the teleportation 
of the various test specimens. In all the experimental cases that were reported, the test specimens that 
were teleported were completely unaltered or unchanged from their initial state, even the insects were 
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unaffected by being teleported. The experiments were well controlled, scientifically recorded, and the 
experimental results were always repeatable. 

‘The Chinese papers are all extremely interesting and very well written, and they show photographs 
and schematic diagrams of the various experimental setups. The experimental protocols were explained 
in lengthy detail, and thorough data and statistical analysis were presented in the results. The combined 
results from the several Chinese experiments showed that: 


different research groups designed different experimental protocols, used different gifted 
psychics, used different sealed containers, and used different test specimens (live insects, bulk 
inanimate objects, and even radio micro-transmitters were used to track the location of the 
specimens) that were to be teleported; 


the time required for the teleportation of test specimens through various barriers was anywhere 
from a fraction of a second to several minutes, and this was not dependent on the test specimen 
that was used, the sealed container that was used (or its barrier thickness), which experimental 
protocol was used, or which psychic was being used 


the high-speed photography/videotaping recorded in one series of experiments that test specimens 
would physically "meld" or blend with the walls of sealed containers; and recorded in a different 
series of experiments that test specimens would simply disappear from inside the container only 
to reappear at another location (after seconds to several minutes of time transpired), such that the 
test specimen did not actually undergo total material disintegration/reintegration during 
teleportation - this data is important, because without the aid of electronic monitoring 
instruments, the average person's sensory organs and usual methods of detection are temporarily 
tunable to perceive the test specimen’s (ambiguous) existence during the teleportation process; 


the radio micro-transmitter used as a test specimen in one series of experiments (Shuhuang et al., 
1981) transmitted a radio signal to several stationary electronic instrumentsireceivers, so that the 
specimen could be tracked and monitored (via signal amplitude and frequency measurements) 
during the teleportation process; the experimenters discovered that there was large fluctuations in 
the intensity (in both amplitude and frequency) of the monitored signal to the effect that it would 
either completely disappear or become extremely weak (to the extent that the monitoring 
instruments could scarcely detect it) — it was discovered that there was a definite correlation 
between the change in strength (i.e., radical frequency shifts were observed) of the monitored 
radio signal and the teleportation of the test specimen, such that the weak or absent signal 
indicated that the specimen was “nonexistent” (or in an altered physical state) during teleportation 
(note: the monitored signal amplitude and frequency of the micro-transmitter specimen were 
stable before and after teleportation); 


before and after “passing through the container wallibartier", the test specimen and the 
container's wallibarrier are both complete solid objects; 


the gifted psychics were never allowed to see (they were blindfolded in many experiments) or 
touch each of the test specimens or the sealed containers before and after experiments were 
conducted, and only the experimenters touched the specimens and containers (using both blind 
and double-blind protocols); 


the experimental results were all repeatable 
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> the conditions for fraud and sleight of hand were totally eliminated, and multiple independent 
outside witnesses (technical and military-intelligence experts) were present at all times to ensure 
total fidelity of the experiments 


The experimental radio micro-transmitter and high-speed photography/videotaping data offer an 
important clue on what the teleportation mechanism is, and this will be discussed further in Section 5.1.1 

The Chinese were unable to offer any significant physics hypothesis that could explain their results. 

Some researchers stated that itis necessary to invoke a new physics, which somehow unifies the human 
Consciousness (Le. physics of consciousness) with quantum and spacetime physics, in order to 
understand p-Teleportation and related PK phenomena. The researchers were amazed by their repeated 
results, and were barely able to fathom the altered “state of being” that test specimens underwent during 
teleportation. 

It is also important to point out that during the Cold War the DIA produced three (now declassified) 
reports on the parapsychology research of the Soviet Union and its Warsaw Pack allies (LaMothe, 1972; 
Maire and LaMothe, 1975; DIA Report, 1978; other related studies were reported by Groller, 1986, 
1987). The purpose of the reports was to collate and summarize collected intelligence, describe in great 
detail, and assess the Soviet Union and Warsaw Pact R&D on parapsychology and paraphysics. The 
reports outlined the history of pre-revolutionary (Czarist) Russian, and WWII and post-WWII era Soviet. 
R&D on psychotronics, human mind/behavior control, and the entire spectrum of parapsychology. The 
Soviet information also mentions the psychotroniciparapsychology R&D materials that Soviet military 
forces took from various Nazi research centers in and around Germany at the end of WWII. The entire 
spectrum of parapsychology phenomena was explored by the Soviets, which resulted in the generation of 
a wealth of experimental data and related scientific research literature. One DIA report noted that there 
‘was an East versus West science debate in the Soviet literature over whether paranormal phenomenon and 
related experimental data was real or even scientifically sound in comparison to western scientific 
practice and philosophy. Another DIA report lists the names and affiliations of all the researchers, as well 
as the names of the various Soviet and Warsaw Pact research centers, that were involved. Also, Pratt 
(1986) reviews and summarizes the history of Soviet psychotronics research. 

The U.S. military-intelligence establishment was concerned with the possibility that the Soviets and. 
their Warsaw Pact allies were conducting psychotronics and mind control R&D in order to discover how 
to exploit and control powerful phenomena that could be used against the U.S. and its allies. LaMothe 
(1972) chronicled how the Soviets had been researching methods of influencing human behavior for over 
sixty years. The Soviets and their allies extensively explored an influence technology that they called 
“controlled offensive behavior”, which is defined as “research on human vulnerability as it applies to 
methods of influencing or altering human behavior" (LaMothe, 1972). Also, LaMothe (1972) describes 
the revolutionary techniques the Soviets studied to influence human behavior, which included: sound, 
light, color, odors, sensory deprivation, sleep, electromagnetic fields, biochemicals, autosuggestion, 
hypnosis, and parapsychology phenomena (such as psychokinesis, telekinesis, extrasensory perception- 
ESP, astral projection, clairvoyance, precognition, and dream state, etc.). The LaMothe (1972) report 
became an aid in the development of countermeasures for the protection of U.S. and/or allied personnel 

Psychotronics is the general term that was used in the former Soviet Union/Warsaw Pact countries to 
categorize many psychic phenomena undergoing scientific research. The conclusions that were reached 
in the DIA reports are that within the category of psychotronics, the Soviets identified two discrete skills 
(LaMothe, 1972) 


> bioenergetics: those phenomena associated with the production of objectively detectable effects 
such as psychokinesis, telekinesis, levitation effects, transformations of energy, i.e. the altering or 
affecting of matter 


> bioinformation: those phenomena associated with the obtaining of information through means 


other than the normal sensory channels (ie. ESP), such as telepathy, precognition, and 


Approved for public release; distribution unlimited 
EI 


clairvoyance, i.e., using the mind to tap into the thoughts of others or to acquire present or future 
information about objective events in the world 


These phenomena involve using the mind and/or some “field” of the body to affect other minds and 
inanimate objects irrespective of intervening distance or elapsed time, and without engaging any 
conventional tools. Bioenergetics and bioinformation are two classifications that form a single branch of 
science the Soviets preferred to call biocommunications. Soviet biocommunications research is primarily 
concerned with exploring the existence of a definite group of natural phenomena controlled by laws that 
are not based on any known (energetic) influence. The types of biocommunication (a.k.a. psychotronics) 
Phenomena includes special sensory biophysical activities, brain and mind control, telepathic 
communications or bioinformation transceiving, bioluminescent and bioenergetic emissions, and the 
effects of altered states of consciousness on the human psyche. Psychotronics and remote viewing 
provide capabilities that have obvious intelligence applications. The Soviets and their Warsaw Pact allies 
invested millions of dollars in psychotronics R&D because they understood this, and saw the potential 
payoff for military and intelligence applications. 

‘The U.S. response to Soviet psychotronics R&D programs was the Remote Viewing program. In 
addition, the U.S. Army began the JEDI Project in 1983, which sought to increase human potential using 
teachable models of behavioral/physical excellent by unconventional means (Alexander et al., 1990). The 
JEDI Project was essentially а human-performance modeling experiment based on neuro-linguistic 
programming (NLP) skills, whereby advanced influence technologies to model excellence in human 
performance was used. The program ran under the auspices of the Army INSCOM and the 
Organizational Effectiveness School, and was sponsored by a U.S. government interagency task force. 
Finally, it should be pointed out that the program had successfully trained several hundred people, 
including members of Congress (such as Al Gore, Jr. and Tom Downey), before being terminated. 

There is a wealth of factual scientific research data from around the world attesting to the physical 
reality of p-Teleportation and related anomalous psi phenomena (Mitchell, 1974b; Targ and Puthoff, 
1977; Nash, 1978; Radin, 1997; Tart et al., 2002). The skeptical reader should not be so quick to dismiss. 
the subject matter in this chapter, because one must remain open-minded about this subject and consider 
p-Teleportation as worthy of further scientific exploration. The psychotronics topic is controversial 
within the western scientific community. The debate among scientists and scientific philosophers is 
highly charged at times, and becomes acrimonious to the point where reputable skeptical scientists cease 
being impartial by refusing to examine the experimental data or theories, and they prefer to bypass 
rational discourse by engaging in ad hominem attacks and irrational “armchair” arguments. 

P-Teleportation and related phenomena are truly anomalous, and they challenge accepted modem 
scientific paradigm. Lightman and Gingerich (1991) wrote, “Scientists are reluctant to change paradigms 
for the purely psychological reasons that the familiar is often more comfortable than the unfamiliar and 
that inconsistencies in belief are uncomfortable.” And theories change over time when anomalies enter 
the picture. Anomalies are particularly helpful for they point to the inadequacies of an old model and 
point the way to а new one. Anomalous scientific facts are unexpected and difficult to explain within an 
existing conceptual framework. Kuhn (1970) describes scientific discovery as a complex process, in 
which an anomalous fact of nature is recognized, and then followed by a change in conceptual framework 
(ie, paradigm) that makes the new fact no longer an anomaly. Kuhn stated that, “Discovery commences 
with the awareness of anomaly, that is, with the recognition that nature has somehow violated the pre- 
induced expectations that govern normal science.” This statement neatly describes exactly what 
transpired during the historical revolution that took place in physics between the classical 
‘mechanics/electrodynamics age in the 19^ century and the quantum/atomic/nuclear/relativistic age in the 
20^ century. And this isn’t the only time in human history that scientific paradigms have dramatically 
changed. The discovery of p-Teleportation already commenced in the 20" century, so let us continue the 
discovery and create a new physics paradigm for the 21* century. 
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Hypothesis Based on Mathematical Geometry 


‘The Chinese researchers reported in their teleportation experiments that high-speed 
photographyivideotaping recorded test specimens physically “melding” or blending with the walls of 
sealed containers, and in а different series of experiments the test specimens would simply disappear from 
inside the container only to reappear at another location (after seconds to several minutes of time 
transpired). They also reported in the series of radio miero-transmitter experiments that there were large 
fluctuations in the intensity (in both amplitude and frequency) of the monitored signal to the effect that it 
would either completely disappear or become extremely weak (to the extent that the monitoring 
instruments could scarcely detect it); and they discovered that there was a definite correlation between the 
change in strength (ie., radical frequency shifts were observed) of the monitored radio signal and the 
teleportation of the radio micro-transmitter, such that the weak or absent signal indicated that the 
specimen was “nonexistent” (or in an altered physical state) during teleportation. This data is important 
because without the aid of electronic monitoring instruments, the average person's sensory organs and 
usual methods of detection are temporarily unable to perceive the test specimen’s (ambiguous) existence. 
during the teleportation process. This data offers an important clue on what the teleportation mechanism 

It is beyond the scope of this study to propose a complete self-consistent physics theory of 
consciousness/mind, which explains how the mind can activate p-Teleportation and related psychotronics 
phenomena. This topic has been under study in recent decades by a legion of medical science, bio- and 
neuro-physiology, psychology, mathematics, philosophy, and physics experts. Many different theories 
with varying degree of theoretical maturity and self-consistency have been proposed over the years, and 
most of them have not yet been experimentally tested for various reasons. However, some first-order 
experimental work has been done (Mitchell, 1974b; Targ and Puthoff, 1977; Wolman et al., 1986; Radin, 
1997; Tart et al, 2002). Ironically, quantum mechanics theory, and the related physics of quantum 
entanglement and teleportation, has become the primary focus of all of the physics theories of 
consciousness/psychotronics that have been recently proposed (see for example, Shan, 2003). Wolman et 
al. (1986) and Radin (1997) provide a review and discussion on recent theories and experiments that are 
based on quantum physics theory (see also, Walker, 1974; Targ and Puthoff, 1977; Mitchell, 1999, and 
the references cited therein; Tart et al., 2002). It appears that the physics of q-Teleportation (Chapter 3) 
has tremendous relevance to the physics of p-Teleportation and psychotronics. 

In the following I propose a parsimonious first-order hypothesis that can explain the gross features of 
both the Chinese p-Teleportation data and the other reported p-Teleportation phenomena. But Г will 
refrain from including any role that might be played by quantum phenomena since the scientific 
community has not yet settled that particular issue. (However, it is apparent that quantum theory and 
quantum phenomena will likely play a key role ina formal physics theory of PK and psychotronics.) 


First-Order Hypothesis: 


о Fact 1: The mature discipline of mathematical geometry developed the properties of higher 
dimensional spaces (Reichenbach, 1957; Manning, 1977; Rucker, 1977). An example of one 
such property that is of relevance to the hypothesis: One can visualize a four-dimensional world 
by using color as the 4" dimension. We can think of a three-dimensional world, whereby objects 
pass through one another if their colors (ie, four-dimensional locations) are different 
(Reichenbach, 1957). For example, color can be used as a 4" dimension to see how a knot in 
three-dimensions can be untied in a 4^ spatial dimension without moving the ends of the cord. 
That is because a cord cannot stay knotted in four-dimensional space, because the extra degree of 
freedom will cause any knot to slip through itself. Two other interesting and relevant examples 
are that ће links of a chain may be separated unbroken in the 4" dimension, and a flexible sphere 
may be turned inside out without tearing in the 4" dimension (Manning, 1977; Rucker, 1977). 
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5.2 Conclusion and Recommend: 


о Proposition 1 and Fact 2: It has been proposed that our space actually possesses a slight four- 
dimensional hyperthickness, so that the ultimate components of our nervous system are actually 
higher dimensional, thus enabling the human mind/brain to imagine four-dimensional space 
(Hinton, 1888, 1904; Rucker, 1977). If this is the case, then the three-dimensional nets of 
neurons that code thoughts in our brain may form four-dimensional patterns to achieve four- 
dimensional thought. The "bulk" space in 3-brane theory (see Section 4.1), and experimental 
data from the Remote Viewing program (see Section 5.1), provide support for this concept. Can 
ме see into the 4^ dimension and have four-dimensional thoughts? Yes, we can. Proof (see, 
Rucker, 1977, 1984): If you look at a Necker cube for a while, it spontaneously turns into its 
mirror image and back again. If you watch it do this often enough, the twinkling sort of motion 
from one state to the other begins to seem like a continuous motion. But this motion can only be 
continuous if it is a rotation in four-dimensional space. The mathematician August Е. Möbius 
discovered in 1827 that it is in fact possible to turn a three-dimensional solid object into its mirror 
image by an appropriate rotation through four-dimensional space (a.k.a. hyperspace rotation). 
Thus, itis actually possible for our minds to perform such a rotation. Therefore, we can actually 
produce four-dimensional phenomenon in our minds, so our consciousness is four-dimensional 
Rucker (1984) shows another dramatic example of being able to see into the 4" dimension via a 
"Neck-A-Cube." 


о Fact 3: Another property of higher dimensional geometry (Reichenbach, 1957; Rucker, 1977, 
1984) is that one can move through solid three-dimensional obstacles without penetrating them 
by passing in the direction of the 4” (spatial) dimension. The 4" dimension is perpendicular to all 
of our normal three-dimensional space directions, and so our three-dimensional enclosures have 
no walls against this direction. 


û Conclusion and Hypothesis: Therefore, the results of the Chinese p-Teleportation experiments 
can simply be explained as a human consciousness phenomenon that somehow acts to move or 
rotate test specimens through a 4" spatial dimension, so that the specimens are able to penetrate. 
the solid walls/barriers of their containers without physically breaching them. No real 
dematerialization/rematerialization of the specimens takes place. The intensity fluctuations of the 
radio micro-transmitter specimen’s electromagnetic signal, and the apparent blending of the other 
specimens with the walls of their containers, represent the passage of the specimens through a 4^ 
spatial dimension. During teleportation the radio signals emitted by the micro-transmitter became 
weak/non-existent and fluctuated, because they were spreading out into the 4" dimension and 
became undetectable in our three-dimensional space. The weak signals that were (“barely”) 
detected represent the leakage of a portion of the radio signal back into our three-dimensional 
space from the 4" dimension during teleportation. The observed blending of the other specimens 
with the walls of their containers is how the movement‘rotation of the specimens through the 4^ 
dimension was visually interpreted by the mind (along the lines of the Necker cube or Neck-A- 
Cube examples). 


We will need a physics theory of consciousness and psychotronics, along with more experimental 


data, in order to test the hypothesis in Section 5.1.1 and discover the physical mechanisms that lay behind 
the psychotronic manipulation of matter. P-Teleportation, if verified, would represent a phenomenon that 
could offer potential high-payoff military, intelligence and commercial applications. This phenomenon 
could generate a dramatic revolution in technology, which would result from a dramatic paradigm shift in 
science. Anomalies are the key to all paradigm shifts! 
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"Recommendations. 


> There are numerous supporters within the U.S. military establishment who comprehend the 
significance of remote viewing and PK phenomenon, and believe that they could have strategic 
implications. Bremseth (2001), a U.S. Navy SEAL, attended the Marine War College and studied 
the Remote Viewing program, and interviewed many of the former program participants. 
Bremseth then wrote his thesis on the topic, and concluded that the evidence supported continued 
research and applications of remote viewing. A research program improving on and expanding, 
or implementing novel variations of, the Chinese and Uri Geller-type experiments should be 
conducted in order to generate p-Teleportation phenomenon in the lab. The performances and 
characteristics of p-Teleportation need to be delineated in order to develop a refined hypothesis. 
Such a program should be designed so that an operational model for p-Teleportation can be 
developed and implemented as a prototype. An experimental program similar in fashion to the 
Remote Viewing program should be funded at $900,000 ~ 1,000,000 per year in parallel with a 
theoretical program funded at $500,000 per year for an initial five-year duration. The role of 
quantum physics theory and related quantum phenomena (i.e. entanglement and teleportation) in 
p-Teleportation and psychotronies should be explored in this program (see for example, the 
Biological Quantum Teleportation recommendation in Section 3.3). An experiment definition 
study should be conducted first to identify and propose the best experiments for this program, 
which should be funded at $80,000 for one year. 
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APPENDIX A – A Few Words About Negative Energy 


АЛА General Relativistic Definition of Negative or Exotic Energy 


We saw in equations (2.10a-c) that the surface energy and stress-tension densities of the material 
required to create and thread a traversable wormhole must be "negative." For surface stress-energy, and 
volume stress-energy in general, this is "negative" in the sense that the material we must deploy to 
generate and thread the traversable wormhole must have an energy density (pc^, p = mass density) that is 
less than the stress-energy density (1), or we can write this condition as: mass-energy pe? < stress-energy 
т. On the basis of this condition, we call this material property "exotic." Therefore, the term "negative" 
is just a misnomer in this context. The condition for ordinary, non-exotic forms of matter that we are all 
familiar with is mass-energy рс? > stress-energy t. This condition represents one version of what is 
variously called the weak (WEC), null (NEC), average (AEC), dominant (DEC), strong (SEC) or 
“standard” energy conditions (that are mere hypotheses!), which allegedly forbid negative mass-energy 
density and gravitational repulsion (antigravity) between material objects to occur in nature. Hawking 
and Ellis (1973) formulated these energy conditions in order to establish a series of mathematical proofs 
in their study ofthe application of general relativity theory to cosmology and black hole physics. 

However, there are general theorems of differential geometry that guarantee that there must be NEC 
violations (meaning exotic matter-energy is present) at a wormhole throat (Visser, 1997). In view of this, 
it is known that static radial electric or magnetic fields are borderline exotic when threading a wormhole, 
if their tension were infinitesimally larger, for a given energy density (Hermann, 1989; Hawking and 
Ellis, 1973). Other exotic (energy condition violating) matter-energy fields are known to be squeezed 
quantum states of the electromagnetic field and other squeezed quantum fields (sce Section А2 for the 
discussion on squeezed quantum states), gravitationally squeezed vacuum electromagnetic zero-point 
energy (see Section 2.3 for the discussion on Gravitationally Squeezed Vacuum Energy), Casimir 
(electromagnetic zero-point) energy and other quantum fields’states/effects. These examples represent 
forms of matter-energy that possess negative energy density. Since the vacuum is defined to have 
vanishing energy density, anything possessing less energy density than the vacuum must have a negative 
energy density. With respect to creating wormholes, these have the unfortunate reputation of alarming 
physicists. This is unfounded since all the energy condition hypotheses have been experimentally tested 
in the laboratory and experimentally shown to be false - 25 years before their formulation (Visser, 1990 
and references cited therein). Further investigation into this technical issue showed that violations of the 
energy conditions are widespread for all forms of both classical and quantum matter-energy such as 
planets, stars, black holes, neutron stars, people, space dust clouds, etc. (Davis, 1999b; Barcelo and 
Visser, 2002). In addition, Visser (1995) showed that all (generic) spacetime geometries violate all the 
energy conditions. Violating the energy conditions commits no offense against nature. 


А2 Squeezed Quantum States and Negative Energy 


In quantum mechanics the energy (£) and frequency (V) of a quantum oscillator system, such as 
electromagnetic radiation (or light), are interchangeable via the Planck relation E = hv (h = 224). And 
from the Heisenberg quantum uncertainty principle, we know that the conjugate variable to the frequency 
is the oscillator phase (Ф), such that AVA@ > Л is obeyed. Phase is difficult to measure and is ignored in 
characterizing complex quantum systems, 

Recent theoretical and experimental work has shown that in many quantum systems the limits to 
‘measurement precision imposed by the quantum vacuum zero-point fluctuations (ZPF) can be breached 
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by decreasing the frequency noise at the expense of increasing the phase noise (thus maintaining AvAQ > 
В), while at ће same time the variations in frequency, and therefore the energy, are reduced below the 
ZPF such that the energy becomes “negative.” “Squeezing” is thus the control of quantum fluctuations 
and corresponding uncertainties, whereby one can squeeze the variance of one (physically important) 
observable quantity provided the variance in the (physically unimportant) conjugate variable is 
stretched/increased. The squeezed quantity possesses an unusually low variance, meaning less variance 
than would be expected on the basis of the equipartition theorem. We can exploit quantum squeezing to 
extract energy from one place in the ordinary vacuum at the expense of piling up excess energy elsewhere 
(Morris and Thome, 1988). 
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Appendix B — THep Methodology 


In the formalism of the THepı methodology, the functions T and H are introduced by requiring that the. 
Lagrangian for the motion of particles (with charge е, and mass mo, for the а? particle), under the joint 
action of gravity and the electromagnetic field 4, (0 = spacetime vector components), be expressed in the 
canonical form 


L =I (me н eet as (Rm) (E +B (dxdt ва 


where the arbitrary functions 7, М, e, and p are functions of the metric (a.k.a. gravitation field), у," is the 
a particle four-vector velocity, and 4, is the electromagnetic feld four-vector potential, E and В are the 
electric and magnetic field strengths, and (B.1) is in geometrodynamic natural units (A = cy = G = £o = ty 
= 1). The Lagrangian characterizes the motion of charged particles in an external gravitational field by 
the two functions 7 and H, and characterizes the response of the electromagnetic fields to the external 
gravitational field by the two functions е and jı. For all standard (metric) theories of gravity, the four 
functions are related by 


(B2); 


and every metric theory of gravity satisfies this relation, such that the Einstein Equivalence Principle is 
satisfied. 
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SCALE OF THE FORCES IN OCTAVES 


John Ernst Worrell Keely, 1894 


"First octave (unity of sound) is approximately the lowest frequency capable of producing waves of 
rarefaction and condensation in the air. The atomic aggregate oscillating at this pitch can be 
experimentally determined, and the aggregate vibrating at a pitch one octave higher will have a mass lying 
between 1/8 and the cube root of the mass of the first mentioned aggregate; the exact relation under 
varying conditions of gravity, magnetic saturation, and pressure, can be determined only by accurate 
measurements. But assuming a body of a size represented by x, with a pitch represented by 1024 per 
second, then a pitch of 2048 per second will be produced by a body having a volume of some mean 
between 1/8 of x and the cube root of x. By accurately determining the pitch of a volume of any metallic 
sphere capable of oscillating at the pitch of, e.g., the eleventh octave of sonity (1024 per second), under 
normal conditions of gravity, pressure, magnetism, and then successively diminishing its size by 1/8 of 
itself, we get the successive octaves of pitches higher and higher in period-frequency until we pass the 
domain of sonity and enter the domain of sono-thermity. The point where the one form of energy merges 
into the other lies approxi- imately at the twenty-first octave, and this pitch also marks the point where the 
air is no longer capable of vibrating at that pitch in waves of transverse form. The first gamut of 21 1/2 
octaves consists of three forms; viz. sonity, sound, and sonism. The following is a tabulation of the pitches 
of sonity in octaves from one vibration per second to where the next form of energy commences.” 


Fraunhofer Lines 


"The Fraunhofer lines represent the silences, or the places of invisible pitches between the luminous 
pitches of rad-energy. They cannot therefore be conveniently used as data from which to measure the 
fundamental pitches of the atoms undergoing examination. When a series of sound-pencils are projected 
upon a screen, they undergo a combination of overtones and under-tones at the point of contact producing 
tones of a pitch either too low to be recognized by the human ear or too high to be called sound. The 
Fraunhofer lines are not therefore simply silences, but may be the higher invisible ultra-actinic rays. The 
fact is that some of the Fraunhofer lines are capable of producing a variety of chemical actions, when 
reflected and focalized. Observation thus far shows that these lines do not bear any definite ascertainable 
relation to the pitches producing them, but that they do bear some uniform relation from which the 
fundamental pitch could be determined cannot be doubted. The relation of the Fraunhofer lines to the 
luminous spectra are undoubtedly such as would enable one to compute the creative pitches producing 
them; but as yet no such determinations have been made. The accurate method of determining them is 
from the mutual relation of the harmonic pitches of the luminous spectra. 


A table representing the harmonic overtones and undertones of simple vibrations, and the resultant 
harmonics of associate vibrations, will be of great convenience in making these determinations. 


The natural unity of sonity lies above 1 per second, and below 2 per second, and for this reason the 
numbering of the octaves is accomplished by calling the end of the first octave No. 1 instead of No. 2. At 
the end of the twenty-first octave sono-thermily commences, and the bodies oscillating at this pitch are 
either correspondingly smaller by 1/8 than the preceding sonilic aggregates; or larger aggregates undergo 
vibration in submultiple portions of themselves. In either case the originating oscillation of sono-thermic 
pitch is that of an isolated or localized aggregation. This first class of forces, or first double gamut, is 
included within the range of about forty-three octaves. The bodies of the translalory pendulous motion and 
produce waves of the transverse form, while the bodies of the second gamut undergo internal nodal 
vibration and produce waves of a longitudinal form. 


Beyond the upper limit of the forty-third octave we reach bodies of a size (determined by the same method 
as in sonity) which we know to be about the size of an atom as approximately determined by various 
physicists to lie between eleven and twelve micromillimeters (hydrogen molecules), which gives the 
highest pitch of the known atoms, and from which can be roughly estimated the pitch of the heavier atoms. 
Starting with the approximate pitch of hydrogen as determined from its associate spectrum with oxygen, 
апа working back to the size of the largest atoms, we again reach a pitch corresponding to the highest 
sono-thermic vibrations. Starting with the known temperature and pitch of a heated body, emitting definite 
rays of light, and working back to absolute zero, we again reach the pitch of the sono-thermic limit." 


FIRST CLASS 
‘Scale of Forces in Octaves 
Sonity, Sound, and Sonism begins 


1st Octave 2 2nd 4 3rd 8. 
4th 16 

5th 32 

6th 64 

78 128 

8th 256 

9th 512 Keynote Molecular Chord 

620 First Octave Keynote Atomic Chord 
630 Second Octave 

10th 1,024 

11th 2,048 

12th 4,096 

13th 8,192 Keynote Etheric Chord 

12,000 Third Octave Heat (highest rate of) 14,000 Vibro-Atomic. 
14th 16,384 Lowest Molecular Vibration 
20,000 Harmonic Thirds 

15th 32,768 

42,800 Dissociation of Water 

16th 65,536 

17th 131,072 Trans. of Odor in Molecules 
220,000 Sympathetic Negative 

18th 262,144 First Inter-Atomic Lowest. 
300,000 Full Harmonic Chord 

19th 524,288 First Inter-Atomic Highest 
780,000 Full Harmonic Chord 

20th 1,048,576 

1,620,000 Major 5th 

21st 2,097,152 

Major 5th 3,145,728 Ninths. 


‘Sono-thermity, Sono-therm, Sono-thermism 


22nd 4,194,304 
23rd 8,388,606. 

24th 16,777,216 

25th 33,554,432 

26th 67, 108,864 Highest Molecular Vibration 
100,000,000 Harmonic 3rds 

27th 134,217,728 

28th 268,435,456 Highest Inter-Molecular 


300,000,000 Enharmonic 6ths Atmospheric 
519,655,633 Highest made in air 

29th 536,870,912 Atomic Vibration 
900,000,000 Diatonic 9ths 

30th 1,073,741,824 

3181 2,147,483,648 

32nd 4,294,967,296 Highest Etheric 
8,100,000,000 Dominant Etheric 6ths 
33rd 8,589,934,592 

34th 17,179,869, 184 Highest Inter-Etheric 
24,300,000,000 inter-Etheric 9ths. 

35th 34,359,738,368 

36th 68,719,476,736 

37th 137,438,953,472 

38th 274,877,906,944 

39th 549,755,813,888 

40th 1,099,511,627,776 

41st 2,199,023,255,552 

42nd 4,398,046,511,104 


SECOND CLASS 
Thermism, Rad-energy, Chemism 


43rd 8,796 093,022,208 Dark heat begins 
44th 17,592,186,044,416 

45th 35,184,372,088,832 

46th 70,368, 744,177,664 Chemism begins 

47th 140,737,488,355,328 Infrared (Light begins) 

48th 281,474,976,710,656 Major 4th (above) 

49th 562,949, 953,421,312 Below Major 4th 

50th 1,125,899,906,842 624 (Light ends) 

5181 2,251,799,813,685,248 

52nd 4,503,599,627 ,370,496 Limit Actinic Rays 

53rd 9,007,199,254,740,992 

54th 10,814,398,509,48 1,984 

55th 36,028,797,018,963,968 Chemism ends 

56th 72,057,594,037,927,936 

57th 144,115, 188,075,855,872 Full Ninths 156,057,552, 198,220,000 
58th 288,230,376,151,711,744 

59th 576,460,752,303,423,488 

60th 1, 152,921,504,606,846,976 

61st 2,305,843,009,213,693,952 

62nd 4,611,686,018,427,387,904 

63rd 9,223,372,036,854,775,808 

64th 18,446,744,073, 709,551,616 Major 5th 

Major 5th 27,670,116,110,564,327,424 Limit of thermism 


Electricity, Induction, Magnetism 


65th 36,893,488, 147,419,103,232 
66th 73,786,976,295,838,206,464 
67th 147,573,952,591,676,413,928 
68th 295, 147,905, 183,352,827,856 Copper-zinc couple 
69th 590,295,810,366, 705,655,712 

3 


Toth 1,180,591,620,733,411,311,424 
7151 2,361.183,241,466,822 622.848 50,000 volts 
72nd 4,722,366,482 933,645,245,696 

73rd 9,444,732, 965,867,290,491 392 

74th 18,889,465,931,745,580,982,784 

75th 37,778,931 863,469, 161,965,568, 

76th 75,557,863,726,938,323,931,136 

‘77th 151,115,727 453,875,647 862,772 

78th 302,231,454,907,753,295,724,544 

79th 604,462,909,815,506,591 449,088 

80th 1,208,925,819,631,013, 182,898,176 

811 2,417,851 639, 762,026, 365,796,352 

82nd 4,825,703,278,524,052,731,592,702 

83rd 9,671 406,557,048, 105,463,185,408 

84th 19,342,813, 114,096,210,926,370,816 

85th 38,685,626,228, 192,421 852,741,632 

8611 77,361,252,456,384,843,705,483,204 


The limit of electricity and the beginning of atomolity. 


SCALE OF THE FORCES IN OCTAVES 


John Ernst Worrell Keely, 1894 


"First octave (unity of sound) is approximately the lowest frequency capable of producing waves of 
rarefaction and condensation in the air. The atomic aggregate oscillating at this pitch can be 
experimentally determined, and the aggregate vibrating at a pitch one octave higher will have a mass lying 
between 1/8 and the cube root of the mass of the first mentioned aggregate; the exact relation under 
varying conditions of gravity, magnetic saturation, and pressure, can be determined only by accurate 
measurements. But assuming a body of a size represented by x, with a pitch represented by 1024 per 
second, then a pitch of 2048 per second will be produced by a body having a volume of some mean 
between 1/8 of x and the cube root of x. By accurately determining the pitch of a volume of any metallic 
sphere capable of oscillating at the pitch of, e.g., the eleventh octave of sonity (1024 per second), under 
normal conditions of gravity, pressure, magnetism, and then successively diminishing its size by 1/8 of 
itself, we get the successive octaves of pitches higher and higher in period-frequency until we pass the 
domain of sonity and enter the domain of sono-thermity. The point where the one form of energy merges 
into the other lies approxi- imately at the twenty-first octave, and this pitch also marks the point where the 
air is no longer capable of vibrating at that pitch in waves of transverse form. The first gamut of 21 1/2 
octaves consists of three forms; viz. sonity, sound, and sonism. The following is a tabulation of the pitches 
of sonity in octaves from one vibration per second to where the next form of energy commences.” 


Fraunhofer Lines 


"The Fraunhofer lines represent the silences, or the places of invisible pitches between the luminous 
pitches of rad-energy. They cannot therefore be conveniently used as data from which to measure the 
fundamental pitches of the atoms undergoing examination. When a series of sound-pencils are projected 
upon a screen, they undergo a combination of overtones and under-tones at the point of contact producing 
tones of a pitch either too low to be recognized by the human ear or too high to be called sound. The 
Fraunhofer lines are not therefore simply silences, but may be the higher invisible ultra-actinic rays. The 
fact is that some of the Fraunhofer lines are capable of producing a variety of chemical actions, when 
reflected and focalized. Observation thus far shows that these lines do not bear any definite ascertainable 
relation to the pitches producing them, but that they do bear some uniform relation from which the 
fundamental pitch could be determined cannot be doubted. The relation of the Fraunhofer lines to the 
luminous spectra are undoubtedly such as would enable one to compute the creative pitches producing 
them; but as yet no such determinations have been made. The accurate method of determining them is 
from the mutual relation of the harmonic pitches of the luminous spectra. 


A table representing the harmonic overtones and undertones of simple vibrations, and the resultant 
harmonics of associate vibrations, will be of great convenience in making these determinations. 


The natural unity of sonity lies above 1 per second, and below 2 per second, and for this reason the 
numbering of the octaves is accomplished by calling the end of the first octave No. 1 instead of No. 2. At 
the end of the twenty-first octave sono-thermily commences, and the bodies oscillating at this pitch are 
either correspondingly smaller by 1/8 than the preceding sonilic aggregates; or larger aggregates undergo 
vibration in submultiple portions of themselves. In either case the originating oscillation of sono-thermic 
pitch is that of an isolated or localized aggregation. This first class of forces, or first double gamut, is 
included within the range of about forty-three octaves. The bodies of the translalory pendulous motion and 
produce waves of the transverse form, while the bodies of the second gamut undergo internal nodal 
vibration and produce waves of a longitudinal form. 


Beyond the upper limit of the forty-third octave we reach bodies of a size (determined by the same method 
as in sonity) which we know to be about the size of an atom as approximately determined by various 
physicists to lie between eleven and twelve micromillimeters (hydrogen molecules), which gives the 
highest pitch of the known atoms, and from which can be roughly estimated the pitch of the heavier atoms. 
Starting with the approximate pitch of hydrogen as determined from its associate spectrum with oxygen, 
апа working back to the size of the largest atoms, we again reach a pitch corresponding to the highest 
sono-thermic vibrations. Starting with the known temperature and pitch of a heated body, emitting definite 
rays of light, and working back to absolute zero, we again reach the pitch of the sono-thermic limit." 


FIRST CLASS 
‘Scale of Forces in Octaves 
Sonity, Sound, and Sonism begins 


1st Octave 2 2nd 4 3rd 8. 
4th 16 

5th 32 

6th 64 

78 128 

8th 256 

9th 512 Keynote Molecular Chord 

620 First Octave Keynote Atomic Chord 
630 Second Octave 

10th 1,024 

11th 2,048 

12th 4,096 

13th 8,192 Keynote Etheric Chord 

12,000 Third Octave Heat (highest rate of) 14,000 Vibro-Atomic. 
14th 16,384 Lowest Molecular Vibration 
20,000 Harmonic Thirds 

15th 32,768 

42,800 Dissociation of Water 

16th 65,536 

17th 131,072 Trans. of Odor in Molecules 
220,000 Sympathetic Negative 

18th 262,144 First Inter-Atomic Lowest. 
300,000 Full Harmonic Chord 

19th 524,288 First Inter-Atomic Highest 
780,000 Full Harmonic Chord 

20th 1,048,576 

1,620,000 Major 5th 

21st 2,097,152 

Major 5th 3,145,728 Ninths. 


‘Sono-thermity, Sono-therm, Sono-thermism 


22nd 4,194,304 
23rd 8,388,606. 

24th 16,777,216 

25th 33,554,432 

26th 67, 108,864 Highest Molecular Vibration 
100,000,000 Harmonic 3rds 

27th 134,217,728 

28th 268,435,456 Highest Inter-Molecular 


300,000,000 Enharmonic 6ths Atmospheric 
519,655,633 Highest made in air 

29th 536,870,912 Atomic Vibration 
900,000,000 Diatonic 9ths 

30th 1,073,741,824 

3181 2,147,483,648 

32nd 4,294,967,296 Highest Etheric 
8,100,000,000 Dominant Etheric 6ths 
33rd 8,589,934,592 

34th 17,179,869, 184 Highest Inter-Etheric 
24,300,000,000 inter-Etheric 9ths. 

35th 34,359,738,368 

36th 68,719,476,736 

37th 137,438,953,472 

38th 274,877,906,944 

39th 549,755,813,888 

40th 1,099,511,627,776 

41st 2,199,023,255,552 

42nd 4,398,046,511,104 


SECOND CLASS 
Thermism, Rad-energy, Chemism 


43rd 8,796 093,022,208 Dark heat begins 
44th 17,592,186,044,416 

45th 35,184,372,088,832 

46th 70,368, 744,177,664 Chemism begins 

47th 140,737,488,355,328 Infrared (Light begins) 

48th 281,474,976,710,656 Major 4th (above) 

49th 562,949, 953,421,312 Below Major 4th 

50th 1,125,899,906,842 624 (Light ends) 

5181 2,251,799,813,685,248 

52nd 4,503,599,627 ,370,496 Limit Actinic Rays 

53rd 9,007,199,254,740,992 

54th 10,814,398,509,48 1,984 

55th 36,028,797,018,963,968 Chemism ends 

56th 72,057,594,037,927,936 

57th 144,115, 188,075,855,872 Full Ninths 156,057,552, 198,220,000 
58th 288,230,376,151,711,744 

59th 576,460,752,303,423,488 

60th 1, 152,921,504,606,846,976 

61st 2,305,843,009,213,693,952 

62nd 4,611,686,018,427,387,904 

63rd 9,223,372,036,854,775,808 

64th 18,446,744,073, 709,551,616 Major 5th 

Major 5th 27,670,116,110,564,327,424 Limit of thermism 


Electricity, Induction, Magnetism 


65th 36,893,488, 147,419,103,232 
66th 73,786,976,295,838,206,464 
67th 147,573,952,591,676,413,928 
68th 295, 147,905, 183,352,827,856 Copper-zinc couple 
69th 590,295,810,366, 705,655,712 

3 


Toth 1,180,591,620,733,411,311,424 
7151 2,361.183,241,466,822 622.848 50,000 volts 
72nd 4,722,366,482 933,645,245,696 

73rd 9,444,732, 965,867,290,491 392 

74th 18,889,465,931,745,580,982,784 

75th 37,778,931 863,469, 161,965,568, 

76th 75,557,863,726,938,323,931,136 

‘77th 151,115,727 453,875,647 862,772 

78th 302,231,454,907,753,295,724,544 

79th 604,462,909,815,506,591 449,088 

80th 1,208,925,819,631,013, 182,898,176 

811 2,417,851 639, 762,026, 365,796,352 

82nd 4,825,703,278,524,052,731,592,702 

83rd 9,671 406,557,048, 105,463,185,408 

84th 19,342,813, 114,096,210,926,370,816 

85th 38,685,626,228, 192,421 852,741,632 

8611 77,361,252,456,384,843,705,483,204 


The limit of electricity and the beginning of atomolity. 


The Chakras and musical notes 


or sung 
(note C red ) 

The second chakra is stimulated by the RE, 
(note D orange) 

The third chakra Nabhi is stimulated by MI 
(note E yellow ) 

The fourth chakra, Anahata is stimulated by FA 
(note F green ) 

The fifth chakra, Uisbuddhi is stimulated by SOL 
(note G blue ) 

The sixth chakra, Agnya is stimulated by LA 


(note A indigo) 


www.banet.free-online.co.uk 


The seventh chakra, Sahasrara is stimulated by TI 


The seventh chakra, is stimulated by the ТЇ. If tfrextousiriáéc) the key of C it will be the note 
B Which stimulates the chakra, which is located in the limbic area at the top of the brain. 
When the melody reaches the note B there is a form of tension created in the 
consciousness of the listener and the brain expects or you could say that it desires that the 
C above the В will follow. 

There are chakras above the head and these will be stimulated when the octave is 
completed 


z RAY ISupreme energy, у, FIRE/AIR. Leo 
— Materialising Idea, ETHER Virgo 
Force of mind, WATER Libra 
RAY IV Speech , SOLAR ANGELS Scorpio 
Will to manifest, FIRE Capricorn 
© Energy of matter, form, WATER 
Sagittarius — 
~ RAY VE Earth Aquarius 


7 stars of the Great bear positive force: Ursa Major 
7 stars of the Pleiades negative force (Sub-divisions of 


Photo: Akira Fuji. 


Is situated in the northern Immun E 


The seven rays come from the constellation Ursa Major 


Is situated in the constellation of Taurus 
This is where the 


conditioning energy and the ана “between 1 soul and body. 


In the average person, the etheric vehicle is the transmitter of 
"psychic energy, galvanising and coordinating the dense physical 
body and permitting, therefore, astral and mental control of the 

personality. 


When the individual is upon the path of Discipleship and, 
therefore, upon the reversed wheel, leading to initiation, the 
etheric body becomes the transmitter of the soul energy and not 
personality force; the powerful effect of the second Ray of Love- 
Wisdom- working through the subjective sixth rays, according to 


begins to dominate the vital body producingıaıshifiof —‏ س 
Sice to tl‏ 


rg the diaphragm. — 
ionsiveness of Gemini is abstruse. It is an esoteric fact 


that some day will be of real service to future astrology, and will 
lift astrology to a higher plane. 


logy is a science wi [ restored to its original 


beauty and truth before the world can gain a truer perspective and 
a more just and accurate appreciation of the divine Plan, 


— 


.. Astrology is essentially the purest presentation of occult 
truth in the world at this time, because it is the science which 
deals with those conditioning and governing energies of 
forces which play through and upon the whole field of space 
and all that is found within that field. When this fact is grasped 
and the sources of those energies are better comprehended 
and the nature of the field of space is correctly understood, we 
shall see a far wider and at the same time a more closely 
related horizon; the relationships. between — individual, 
planetary, sy: and шш j will be grasped, and 

Cally. It is this scientific 
ing which it is the immedi Aa purpose’ of astrology to bring 
about. 


P84 Each of the planets is fixed in a luminous ethereal sphere 
-called wholeness, because it is a part with a total subsistence, 
and is analogous to the sphere of the fixed stars. In consequence 
of this analogy, each planetary sphere contains a multitude of 
Gods, who are the satellites of the leading divinity of the sphere, 
and subsist conformably to its characteristics” 
These wholeness's are totally different from the physical planets, 
which are simply their symbols in the starry vault. Their 
hierarchies have each their appropriate dominant “colour”, and 
their sub-colours contained in the dominant. The whole has 
UE with the “radiant egg" or “envelope” of the mystic universe, ~ 


which па ини опор ктап. This is the basis of REAL 
. —ASTROLO Е KNOWLEDGE OF WHICH HAS BEEN LOST..... 


GRS Mead Author 


P132 If we imagine ourselves the seven colours of the 
=spectrum, the result of the breaking up of a ray of pure 
sunlight by means of a triangular prism; and if we further 
imagine each of these seven rays being split up into seven 
parent rays, but each ray retaining its dominant tint in all its 
seven sub-divisions then we shall obtain a clue that will aid 
us in grasping the intricacies of the permutations and 
combinations of Nature- Powers. As this is a most important 
subject and as without a thorough grasp of the theory, the 


hic Theogony and Cosmology would remain.an: 
EZ oul — 


GRS Mead Author 


Leadbeater the Chakras 


Leadbeater’s 
Chart of 
Mind and Matter 

INVOLUTION а EVOLUTION 


[ [msamnentvnc PLANE 
\PARANIRVANIC PLANE 


MRVANIC PLANE 


Subtle Bodies In a more restricted and biological sense, the (shadows) or 
astral bodies were emanated by original humanity to become the vehicles of 
the future humanities. 


THE FIBONACCI SPIRAL 


. Fibonacci Spiral 


Fibonacci spiral is found in nature-i.e. sea shells 
0,1,1,2,3,5,8,13,21,34,55,etc 


THE COCHLEA of the inner ear 


TA 
Ta 


Vni to 


x / N 


Pinna OS eardrum Middle Ear 


- The Fibonacci spiral inverted 


Basle membrane 


Fibonacci Series is Music 
1:1:2:3:5:8:13:21.... 


The Fibonacci series has a base in music. Here we have the series going up 
; which breaks into а smooth series of even musical intervals. 
: 1 Unison 
: 2 Perfect Sth  Whenthe numbers are t going in reverse onder we can see the spontaneous 
5 Мілог 6th generation of odd or enharmonic musical intervals. 


<m Harmonic 6th >The two series will progress to infinity always attempting to form an Har- 

21 : 13 Minor 6th вош оа тиа does кон inmusic or — Rust cue 6 

13 : 8 tfinor 6th signes perfect unity or harmony or equation of forces. is happen 
5:3 Major 6th the forces then become latent and non-perce ptable. 


This is symbolic of anendless seeking for perfection in whatever terms that 


attempt to create a harmonic 6th (SVP Pond Institute) 


Cymatherap 


In the eighteenth-century, 
German scientist and musician 


Ernst Chaladni, known as the 
father of acoustics 
demonstrated, in simple, visual 
experiments, that sound affects 
matter. 

When he drew a violin bow 
around the edge of a plate 
covered with fine sand, the sand 
formed various geometric 
patterns, as shown. 


» “Wherever we look, we can describe what we see in terms of periodicities 
and rhythmicities,” he wrote. “When nature creates anything it creates in 
this periodic style."1 For him, everything reflected inherent patterns of 
vibration involving number, proportion and symmetry—what he called the 
"harmonic principle." 

www.cymatics.org.uk 


CHALADNI SOUND EXPERIMENTS 


Fig 1 CHALADNI'S 

SOUND TABLE = e 

Fig 2 PatternsFormed 

on a Bowed Chaladni 
= Plate 
— 

"When sand is scattered on the metal plate, see figure one 
far left, then notes of different frequencies are produced, 
by bowing the edge of the plate at different places and 
holding the edge at others. In figure two from left to right 
we see the patterns formed when the bow created a 


frequency of 1200Hz, 880Hz and 2760Hz. 


Leadbeater: 
Throat Chakra 


Plasma Focus Gun 


n 


D | a енер бсле Here Е elvas ry True : ve 


| ligeras etr Tan 


ET as 


| Webs of Maya. 
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~ Related Videos a 


isaac Newton 1704 
[Louis Bertrand Castel 1734 
[George Field 1816 
1D. D. Jameson. 1844 
1881 
JA. Wallace Rimington 1893 
| Bainbridge Bishop 1893 
|Н.уоп Helmholtz — 1910 


[Theodor Seemann 


Alexander Scriabin 1911 


Adrian Bernard Klein 1930 
[August Aeppli 1940 
(ветот 

‘Steve Zieverink 


Three Centuries of Color Scales 
C CK D DH E F № 


2004, Fred CollopyecRiythricLight com 


Throughout the ages cert: individuals have had the ability to see 
musical notes as colours. 


- One of the five elements. 


Shape « Love 


Masaru Emoto explains Vibration 


erything is vibratior —— 
How can everything that can be seen and touched be 
- vibration? 


It is difficult to believe that things you can pick up with your 
hands and examine are vibrating, things like wood, rocks and 
concrete are all vibrating. 


But now the science of quantum mechanics generally. 
acknowledge that substance is nothing more than vibration 


When we separate something into its smallest parts we enter 
strange world where all that exists is particles and waves 
— we Sound or not, we say that the unique " 
rpreted as sound 


e fact that everything is in a state of vibration also means 
that everything is creating sound 


- ме consider that the human body is a universe within itself, 

-itis only natural to conclude that we carry within us all the 
elements. According to Buddhism, the human being is born 
with 108 earthly desires (such as confusion, attachment, 
jealousy, vanity etc) which torture us throughout our lives. | 
think it is logical to conclude that these 108 earthly desires 
have counterparts in the 108 elements. (so far only 90 have 
been found in the human body) 


ration Detection Device 
abl анун rations coming 


eople, and | realised that 


The Hi i Emoto 


"Forex xample, the vibrations created by: : 


: Anger equivalent to: lead 
- Sadness and sorrow to: aluminium 
- Despair equivalent to: steel 


Nuts equivalent to: - = = 


15. Imperil, which attracts danger, is the poison resulting 
from . This poison, a quite substantial one, is 
-deposited against the walls of the nerve channels and then 
spreads through the entire organism. 


If modern science would try to examine objectively the 

nerve channels, giving heed to the astral currents, it would 

encounter a strange decomposition of the astral substance 

during the passage of that substance through the nerve 
NEL is a reaction to imperil. Only rest. can hel 

nervous $ )vercome the.dangerous enemy thar 
ean call orth the most diverse irritations and painful 
contractions of the organism. 


Agni Yoga 1929 http:/Iwww.agniyoga.org/ 


The crystals that are formed when water is shown positive words 
are simply beautiful. The response of water to words of love and 
~gratitude;-are-positive words which give spirit to the water. 


The Hidden PR in water, 


Your gaze has a special energy of it's own, and while a gaze of 
good intentions will give courage , an evil gaze will take it away 
(change the crystal formed) 


Whenever you sit in front of water and send out messages of love 
gratitude; someone somewhere in the world is being filled 


love and gratitude. You don’t nee anywhere. 
1 ег in the world. The 
you are looking at will resonate with all water everywhere, 


and your message of love will reach all the people of the world. 


Emoto’s Water Crystals 


Shinto Prayer‏ سے 


E Water crystal 


of Fujiwara 


Water crystal of 
Fujiwara Dam 
Dam before a after offering a 
Shinto prayer prayer 

offering 


Tchaikovsky’s Swan Lake 


hed 


apc then Tv sl nee бн 
"odes ded hens ad eme | 


x or vate righe belone and after an each: 
Crystallised water moved beside Crystallised water moved beside edi ae 


a computer a microwave oven 


m 


Ground water right before an earthquake in Shimane 
And later water from the same place 


у 
* 


Lourdes spring water 


<. Spring water Lourdes 
E Thi: tal is similar to 
n word Angel 


This problem could easily be remedied 
by using ozone as it converts to oxygen 
And kills off the same harmful microbes 
Ozone costs more than chlorine 


The Hidden Messages in water, Masaru Emoto 


rp 

brations produced by mercury, lead, aluminium and-other 
substances harmful to the human body, tests were repeated with 
the same unusual results.... (unaware of a connection) the next 
day | read the paper to discover that the Iraq war had started the 
previous day, and the equivalent number of bombs were dropped 
than in the entire Vietnam war. 


The power of prayer. A Shinto priest stood by the side of a lake 

and recited an incantation from 'The Spirit of Words' after a short 

conversation with the priest Masaru was called to the water by the 

mers crew, the water was clearing before their eyes they could 

“even see foliage on 1 dis bottom that was previously hidden by — 
r Rupert Sheldrake who is carrying out scientific studies into 

resonance theory, morphic field repetition, says events are 

capable of resonating the same way sound resonates. 


S O 
sure by 
— erating the tap water in a blender, 
* by storing it in the refrigerator for 24 hours, 


- or by running it through domestic water-treatment 
devices containing filtering systems such as 
activated carbon. 


А у European. cities and some in the USA disinfect. 
1 ir domesti | i 


http://www.watertalk.org/reports/roweonh20.html 


UC c EIGHT. 


1 Daylight diffused by the sun 


2 Visual current, the same in kind as daylight, 
which is contained IN the eye and is directed = 


т towards an object se 
“ОЗ FIRE or light which streams off the object seen @ 
joins the visual ray, and produces effects which 
result in colour vision" 


` & tangible: nothing can be visible wit! 
—— can be solid without EARTH. It is not possible to combine 
= 2 things properly without a third to act as a bond to hold 
them together. (solids always need 2 connecting middle 
terms. So God placed WATER and AIR between & 
EARTH. He bound the world into a visible & tangible 
whole.’ 


EARTH (Tibetan colours of the five elements) 


— 
p Body Generally valent tc o the Sanskrit linga-sarira, the 
3 ethereal model-body, usually invisible to our physical eyes, upon 
which the physical body (sthula-sarira) is modeled. There are 
three ethereal forms or bodies which might properly be called 
astral bodies: 


1) mayavi-rupa -- the illusory form-body of thought:and 
substance projected by high initiates; 


T or Sj üsseen -— 


ich occasionally 
erializes at séances. 


Secret Doctrine:Glossary 


i 


` sympathetic, and a 

— tendency from the 
abnormal to the normal 
presents itself by an 
evolution of a purely 
sympathetic flow towards 
its attractive centres. It is 
only under these 
conditions that 
differentiation (discord) 


e broken up, and a 
equation [| 


established." _ 
Keely 


DYNASPHERE 


vi on 
Sympathetic Vibrations." 
— -Rudolph Steiner, 1913 


Achieving vibratory rotation 
has been and continues to 
be our chief scientific and 
engineering focus. In our 
replications of John Worrell 
Keely's devices (the 
dynaspheres) we have 
already achieved intermittent 
id considerable 
ic/psi 


mr ra 
P^ 
Atlin Оупаѕрһеге www.svpvril.com 


The story of Atlin 


—  Dynasphere (Atlin) is an 

amazing story 
= Dale Pond-was contacted by 

John Worrell Keely through 
medium, and intuitive Dawn 
Stranges. 
John Keely gave instructions 
to Dale in the manufacture of 
the new machine, 

The one surviving motor was _ 

esof > 


person who owned it. [^N tO 


The story. of Atlin 


~~ Dale Pond and various other engineers along with. 
intuitive and medium Dawn Stranges gathered together 
-to reconstruct a new musical dynasphere using old 
black and white photographs of some of the motors 
Keely had built. 


Late in the afternoon after working most of the day, 
Dawn announced to the team that John Keely was 
present and observing their actions. 


They began a detailed discussion with him related to 
e precise dimensions of the parts. He gave several 


different alloys of copper, brass, and bronze he stated: 


E are actuators and e each of hemi is 
— —-composed-of a three-part alloy of other 
elements especially designed so that the 
three metals in them can modify and 


re-transmit the sonic energies into higher energy ranges. 


This they do within the sphere, 
and they are compatible with the 


- 


— s Mari needed to e din = 


changes on Earth and in 
humanity. 
Speaking honestly and 
~ without 
recrimination, the present 
scientific fields 
are so poorly understood by 
self-claiming 
scientists that it cannot be 
done without 
our help. People must realize 
that there is 


Tesla, Goethe, Einstein, Feynmann were reported to be present 


This device was used to precondition - 
=the "etheric vapor" before its introduction 
into the center of the sphere. It was made 
of a small copper sphere carefully mounted 
on a special base. "Etheric vapor" is a 


term Keely used for the mixture of hydrogen and 
oxygen he developed using acoustic. 


O imploding or cavitating.water. - 
M INIT Ийне шинийн: з осте 
S constituent parts, thus forming 


a "vapor" having unusual properties. 


The story of Atlin: The voice of a conscious motor 


flin continued talking, not in aud but in mental 
energy outputs which were mentally perceived and 

-interpreted by some persons. Over the course of time she 
let us know that she was a teacher and was not prepared to 
furnish power to do housework. Her destiny, she told us, 
was to help our civilization pull themselves out of the 
present quagmire of over-intellectualized science into a 
better understanding of what nature and humans were all 
about. 


She was to teach us how to get along with each other, and 


m ing peace to individuals, neighbo! ods, nations, and — 
e world. 


ame to teach us Divine Love. 


These Neutral Centers.are.the.controlling: medium oftransforming.chaotic states into. 
TIRES OHO MONON OF Narmony. They constitute а TUTCFUTT ОТС тетте 
motion acts : Neutral Centre Dynamics 


В 
H 
тше H Lightside 
E. киыны art (en 
NUTUS НЫ а y 
: Е 
H 9 & Celestial 
wx H 
E $ ome - 
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‘caring ree 


Magnetie lane 


у» 
№ 


омета Force! 


F Celestial 
Н 


ne f biersin 


ме 


Terrestrial Terrestrial 
a= Fosiivetlegative Zone where P is intermingled wth N 
| - PositivePositiva Zone where P merges wih Positive. 


The Neutral Centre 


change. 


` АН matter is desirous of sympathetic association to a dominating 
center. This power over distant matter is called gravity and the form 
of gravity that exerts its activating influence at a distance Keely 
called gravism. 


Indeed gravity is a sympathetic force. In fact itis this sympathetic 
condition inherent in matter. 


inherent in 


e . Thisforceis ...__ 
forms of matter, from 
lanet, around whose center the molecules cluster 

y the sympathetic affinity which is thus induced." Keely in 

The Snell Manuscript 


Blavatsky on Keel 


John Ernst Worrell 

causes behind phenomena of | 566 
мы of discovery of 1563-4 

discovered cosmic force | xxxv, 253-4n, 563 

etheric force of | 555-66 

motor of | 148n, 555, 558n, 561-2 

natural born magician 1 558 

on neutral center | 557 

only one able to use force | 253-4n, 558-9, 561-2 
ions 5 of matter | 564-5 


under class of dhyanis | 559 
"Keely's Secrets." See Bloomfield-Moore 


~ Bloomfield- Moore, Clara Jessup Keely’ s Волен) е 
efforts of, іп behalf of truth | 556 

Keely's commercial failure | 558n 

Keely's neutral center | 556-7 


----- "Keely's Secrets" [Theosophical Siftings] 
potential of Keely's discoveries | 560-2 


----- "Psychic Force & Etheric Force” 
Keely a benefactor | 559-60 


‚ " New Philosophy" - 
оп sound, 564-5 — 


ints to approx 13 pages of information. 


The Coming Force Blavatsky 


Shall we Say that Force is 5 matter,” or “matter in 
motion,” and a manifestation of energy; or that matter and 
force are the phenomenal differentiated aspects of the one 
primary, undifferentiated Cosmic Substance? 


This query is made with regard to that Stanza which treats 
of Fohat and his “Seven brothers or Sons,” in other words, of 
the cause and the effects of Cosmic Electricity, the latter 
called, in Occult parlance, the seven primary forces of 


ES whose purely phenomenal, and hence gross. 


are alon izable by physicists on the cosmic an 
strial plane 


The — Force — 


= — ڪڪ‎ 
These include, among other things, Sound, Light, Colour, 

2, ete Now-what does physical Science tell us of these 
“Forces”? Sound, it says, is a sensation produced by the 
impact of atmospheric molecules on the tympanum, which, 
by setting up delicate tremors in the auditory apparatus, 
thus communicate themselves to the brain. 


E — 


ear 


* Force is “moving matter,” or “matter in 
motion," and a manifestation of energy; = 


— The discovery during the last few years have been wonderful, 
almost miraculous, not in the sense of the supernatural 


The reader is now asked to give a serious attention to that newly- 
discovered potency which the discoverer has named "Inter- 
Etheric Force and Forces." 


eely, of Philadelphia, was, and still is, at the thre: 

of that chiefly on 
physical Forces, and the 

eric significance of the “Mundane Egg” symbolism. 


Keely’ ion i Doctrine 


~ + “Mr. Keely, in explanation of the working of his engine, 
says: 'In the conception of any machine heretofore 
constructed, the medium for inducing a neutral centre 
has never been found. If it had, the difficulties of 
perpetual-motion seekers would have ended, and this 
problem would have become an established and 


= fact. d 
bo - 


that actually has a SH which is in E] vonditior-to be 
vivified by my vibratory ether, and, while under operation by said 
-substance, is really a machine that is virtually independent of the 
mass (or globe), and it is the wonderful velocity of the vibratory 
circuit which makes it so. Still, with all its perfection, 
to make it an independent 
motor...." 


“All structures require a foundation in strength according to the 
weight of the mass they have to carry, but the foundations of the 
universe rest on a vacuous point far more minute than a 
molecule; in fact, to express this truth properly, on an inter- 

eric point, which requires an infinite mind to understand it. To = 
look down i 'of ап etheric Centre is precisely the 

e to search into the broad space of heaven's 

ether to find the end, with this difference: that one is the positive 
field, while the other is the negative field . 


Clara Bloomfield-Moore 


= ПГУ. DIOO eid-Moore exp ina MN T eely t 
admit is that, baffled in applying vibratory force to” 

mechanics, upon his first and second lines of 

"experimental research, he was obliged either to 

confess a commercial failure, or to try a third departure 

from his base or principle; seeking success through 

another channel." 

. . And this “channel” on the physical plane. 


ще сола, 
ОТВ Ттт nne Uo Tm — 
uae нетен whole Secret could not be 
de over permanently to anyone for practical 
purposes or use. 


“they are not m ofn more Tréquentiy 
they live and die, in almost every case, in utter ignorance of 
“being possessed of abnormal powers at all. Mr. Keely 
possesses powers which are called “abnormal” just 
because they happen in our day to be as little known as 
blood circulation was before Harvey's time. 


At any rate it exists in all 
those mortals whose inner selves are primordially 


cted, by reason of their direct descent, with that 
NES. of һу: is. who аг “the first-born of — 
” 


Nor would the writer for a moment think of 

— —-contradicting Mrs. Bloomfield-Moore, when in her 
paper on “Psychic Force and Etheric Force,” she 
states that Mr. Keely, as a philosopher, "is great 
enough in soul, wise enough in mind, and sublime 
enough in courage to overcome all difficulties, and to 
stand at last before the world as the greatest 
discoverer and inventor in the world:" 


— > 


Blavatsky 


—“Step by step, with a patient perseverance which 
some day the world will honour, this man of genius has 
made his researches, overcoming the colossal 
difficulties which again and again raised up in his path 
what seemed to be (to all but himself) insurmountable 
barriers to further progress: 

but never has the world's index finger so pointed to 
E when all is making ready for the advent.of the. 
lew form of f. ankind.iswaiting for. Nature, 
С о yield her secrets, is listening to the 
demands made upon her by her master, necessity. 


Blavatsky 


iis made upon them. Steam has reached its utmost limits of 
power, and does not fulfil the requirements of the age. It knows 
«that its days are numbered. Electricity holds back, with bated 
breath, dependent upon the approach of her sister colleague. 
Air ships are riding at anchor, as it were, waiting for the force 
which is to make aerial navigation something more than a 
dream. As easily as men communicate with their offices from 
their homes by means of the telephone, so will the inhabitants 
of separate continents talk across the ocean. Imagination is 
palsied when seeking to foresee the grand results of this 
rvellous discovery, when once it is applied to art and 
-— Е In кы the throne wh шп force steam to === 
шр мое orce Will rule the world with a power so 
in the interests of civilization, thatno’finite mind can 
н the results. 


Jupiter Pluvius sent his symbol in drops of rain, of water 
— composed, as is believed, of two “elements,” which 
chemistry dissociates and recombines. The compound 
molecules are in its power, but their atoms still elude its 
grasp. Occultism sees in all these Forces and 
manifestations a ladder, the lower rungs of which belong 
to exoteric physics, and the higher are traced to a living, 
intelligent, invisible Power, which is, as a rule, the 
unconcerned, and exceptionally, the conscious cause of 
—À sense-born phenomenon designated as this or 


other nati — 


a million of Niagara's could never counteract the smallest potentiality 
when directed with occult knowledge. Sound may be produced of sucha 
“nature that the pyramid of Cheops would be raised in the air, or that a 
dying man, nay, one at his last breath, would be revived and filled with 
new energy and vigour. 


For Sound generates, or rather attracts together, the elements that 
produce an — 


Ozone In chemistry, is an allotropic ѓогозгоёаәә Te 


instead of a diatomic molecule, and Бе Шаны TT TT VON 
account of the ease with which the molecuipsumteudivone. of ifs atomsa 


-— 


— ES —— 
° And if all BU ete unscientific t0 Be even noticed, let 
Х| o what mechanical and physical laws known to 
it, is due the recently produced phenomena of the so-called 


“Keely motor?" What is it that acts as the formidable generator of 
invisible but tremendous force? 


power; that it is a stupendous force, of whi electricity generated by — 


requ y 
intuition and ability t to trace its hiding-p place in ‘this world of matter. Of 
course, the laya centre cannot be produced, but 
220 — as proved in the production of bell-sounds in space. Mr. Keely 
speaks as an unconscious Occultist, 


Mr. Keely illustrates his idea of in this way: — 


“We will imagine that, after an accumulation of a planet of any diameter, 
say, 20,000 miles, more or less, for the size has nothing to do with the 
problem; there should be a displacement of all the material, with the 
exception of a crust 5,000 miles thick, leaving an intervening void 
between this crust and a centre of the size of an ordinary billiard ball, it 


E. then require a force as great to move this small central.mass as. it 
ui 


jid to move t 000 miles thickness. Moreover, this small 
е load of this crust for ever, keeping it 
istant; and there could be no opposing power, however great, that 


could bring them together. 


.. This is what we understand by a neutral centre." 


Donald Hatch Andrews: The Symphony of Life 


- Bells, Astral; Bell Sounds A melodious — 
-Silvery sound as of a bell, said to be 
produced by creating "an inter-etheric 
vacuum" (SD 1:557). Secret Doctrine. 


This water molecule is much like a very tiny bell. As 
the water vapour in the air around you circulates, each 


NE water ules sounds avery high-pitche 


out not as 
spectrum. 


їайоп іп the ^ рам of the 


and 


^ Vibration of a Bell: 


dimensions. 


IH 


Donald Hatch Andrews 


EE Imm the overtones of the spherical bell and the 

atom-bell. 

< М the spherical bell we have an analogous overtone that we call 
Spha, where the back half of the air in the sphere expands while 


If the spherical bell has its fundamental at = .— | | 
, Will lie just above 

There is another overtone where there are 2 nodal surfaces at right 

angles to each other as shown in the illustration. This overtone 

occurs halfway between А -ѕһагр and В if our fundamental tone 


in we give this note the n: —— — -— 
us the scale for the music of the sphere is: 


- Do, re, mi, fa, spha, sol, іа, sphi, ti, o 


States of Matter and Energy 
"Malteris bound up energyand energyis liberated matter.” Keely, 1893 
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Colours from molecular to infinite Ninths (SVP Pond Institute) 
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SECTIONS OF THE BRAIN 


Pineal & Pituitary sections of the brain, the Pituitary is connected to the 
6th Chakra. This gland is connected to second sight or psychic abilities. 


In the practice of Pranayama Yoga the breathing exercises using nasal 
techniques stimulate the Prana in the body and the Pituitary gland. 


in the escending ЕЕ of m Шаг. Ruman 
constitution. This life or Prana works on, in, and around 
us; pulsating-unceasingly during the term of physical 
existence. Prana is "the radiating force or Energy of 
Atma -- as the Universal Life and the One Self. 


" Usually translated "life," but rather the-psychoelectrical 
veil or psychoelectrical field manifesting in the individual 
as, vitality. 


= — __ 
Efe permeates the whole being of the objective 
Universe; 


Secret Doctrine:Glossary 
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Keely brain chart 
‘THE BRAIN AS APPLIED TO VIBRATORY ETHERIC SCIENCE, _ vibratory science 
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“What Mr. Keely says of Sound and Colour is also correct from the Occult stand- 
point. Hear him talk as though he were the nursling of the “Gods-revealers,” and had 
gazed all his life into the depths of Father-Mother Aether.” (Blavatsky) 
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INDIVIDUAL KEY NOTE 


The individuals Keynote is determined from the astrological birth chart 
and is produced by the SVP centre. Atlin’s keynote is B 


world. And is extended by a belt around the world. This belt is on 
I le from the Himalayas to Houston where Alcea is based. 


Anumber of dynaspheres are located around the globe, the next one will be in Africa 


m SENT which then (in the beginnings) was not yet 
born. For it is in the belt of man’s dwelling (the earth) that lies 
concealed the life and health of all that lives and breathes. During the 
first and second (races) the belt was covered with the great waters. 
(But) the great mother travailed under the waves and a.new land was 
joined to the first one which our wise men call the head-gear (the cap). 
She travailed harder for the third (race) and her waist and navel 
appeared above the water. 
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her neck downward 


lands, but the eternal land 


cap) broke not asunder. 


Adepts of the-o-elements David Аппаз 
Has affinity with Libra and Gemini 


Sagittarius and Aries in sextile are complimentary 
although they are FIRE signs. 


e first fe ies of A majority Wille 
i a, but approached 
more scientific point of view. 


Society 


* Action and reaction being equal and opposite, it was inevitable 
that the previous period of intense outer activity, propaganda and 

-blind obedience to established authorities should be succeeded 
by a period of doubt and questioning of all authority... 
Contraction must always follow expansion, in the occult world as 
in the material.... Krishnamurti's teachings worked in harmony 
with the law of cycles in causing a contraction after a period of 
expansion which had already exhausted the force of the initial 
impulse of the last century. 


From this it is evident that even the activities animated by the 


Е" erto magnificently inspired by Dr Besant, could 
| continue itely, and that the forces associated with the ~ 
m ubtler quality, leading to a new intuitive 
er to contact the Masters individually rather than at second 
hand. 


Adepts of the five elements: Adepts of fire, p63 David Anrias 1933 
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Astrochemistry makes it possible to determine the best 
= —veombinations-of astrochemical rays for each organism. 

* Astrology is nothing but formulas of astrochemistry. He who 
enters a house permeated with nicotine will carry away with 
him poisonous particles. Similarly, once someone has 
experienced directly the action of certain astrochemical 
rays, he will always respond to this particular combination. 
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The-much-discussed sunspots intensify chemical 

— —"influences--People keep repeating about unrest in the 
world during periods of sunspots, and even those with little 
knowledge can draw correct conclusions. But if we call to 
mind the harmful chemical reactions, it is not difficult to 
understand the saturation of space by the most active 
compounds, such as oxides and metalloids. How can one 
lightmindedly deny the evolutionary power of matter when 


NEN Inexhaustible Reservoir, rays of immeasurable 
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Agni Yoga 1929 http://www.agniyoga.org/ 
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Those with especially sensitive organisms can testify that during 
— the culminating period of the sunspots the rays of the luminary, 
because of their qualities, become unbearable for them. Also, 
during the passing of the great meteors, one may feel a 
quivering of the nervous system. Until now, people have been 
unable to recognize their place in this gigantic laboratory. That 
single recognition alone would arm the human organism, and, in 
place of worried observation of the tremors of the seismograph, 
would direct the search into the Limitless Heights—as material 


яшаш repast, as majestic as 1 mberless stars... 


may be the crystal of this energy? Some believe that precise 
knowledge is the crown of thought; but it would be more 
correct to say that legend is the crown of thought. In legend 
is expressed the essence of creative energy. In a legend's 
short formula are defined both hope and achievement. It is a 
mistake to believe that legends are fantasies of antiquity. 
The impartial mind will discern the legend spun through all 
the days of the Universe. Each great achievement of a 
nation, each great leader, each important discovery, each 
clysm, each роду is veiled in winged legend. 
refore, let us not disdain the legends of truth; m 
pu : 


р E» Yoga 1929 podvig 1 A Russian word, meaning a selfless, heroic act. 


Adepts of Ether 


I was impressed to notice that this etheric development of the future 
will entail a study of the ductless glands and their close relationship 
with the four subdivisions of the ether, for it will have become generally 
recognised that man's spiritual as well as his physical possibilities 
depend very largely on the secretions of these organs. 


As Uranus for the majority will have greater affinity with the pineal 
gland than the Sun, the whole procedure of co-relating the ductless 
glands of the physical etheric body will start with the head, and 
descend into the subconscious by means of the fourth or Uranian 
Ibdivision of the ether. When the subconscious mind has yielded up 
т its secrets and is entirely under the coi of the will, thelife- — 
e will become quickened and ascend through the third or 
EL subdivision, and the future initiate will comprehend the 
mystery of the dual sign Gemini and acquire the power to control the 
cerebro-spinal system under the direction of his Master. 
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Part 25 - Keelys Wonderful Charts of Vibratory Etheric Science 
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кечу Acoustic Charts 


ол - Symbol and Conditions of Vibratory streams 


+ This chat of Symbols and Conditions of Vibratory Streams is the key to reading the other charts, Tt defines 
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SVPwiki : Part 25 - Keelys Wonderful Charts of Vibratory Etheric Science 


"The science of the future will 
n x be based on Sympathetic 

* http://www.svpvril.com/index.htm#lt's а vibrations." 

Rudolph Steiner, 1913 
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John Ernst Worrel Keely Genius or Fraud? 
By Hans von Lieven 
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A bit about myself. 

1 was born in 1939 in a small rural town in Germany. My 
family was not wealthy, though we were not poor by any stretch 
of the imagination. I hold a degree in mechanical engineering, 
majoring in physics. 1 do not want to give my credentials here, 
judge me by my work, not by what you think my professional 
status might be. 

Now retired, I live in Sydney, Australia, where I have been 
for many years 

In the early 19705 I read Clara Bloomfield Moore's book 
about Keely. 1 was instantly intrigued. The various accounts of 
Keely and his achievements seemed to be full of contradictions. 

Оп one hand he appears to be some metaphysical dreamer, 
fet the machines he built and the methodical thoroughness with 
which he conducted his experiments belie this. 

Having read much of Clara Bloomfield Moore's writings she strikes me as a silly woman with 
too much education and 100 much money, incapable of having an original thought of her own, the 
type that Helena Blavatsky cultivated and filled with her peculiar brand of metaphysical crap. 

"To get to know Keely as a man and technician meant 1 had to bypass much of her account and 
rely on things he said and on the evidence provided by a number of photographs of his devices, as 
‘well as contemporary newspaper articles. 

Having a reasonable grounding in technical and scientific subjects as well as musical theory 1 
judged the man as an honest researcher trying to come to grips with problems and phenomena well 
outside the scientific understanding of his time and having to work with comparatively primitive 
research instruments barely suitable for the task he had set himself. 

"That he achieved something at all is staggering. 

But did he? 

Keely built a bewildering array of massive machines with almost unbelievable precision. He 
demonstrated his devices in his laboratory and on exhibitions repeatedly. No-one understood how 
they worked, and his explanations, couched in an obscure terminology, only helped to spread the 
confusion, 

History has labelled him a fraud, though he was never caught doing anything fraudulent. 

1 have endeavoured to look at his machines in the light of today’s understanding of science, 
paying scant attention to his theories and his metaphysical model. 

Working mainly with photographs and descriptions of his machines, his stated observations of 
unexplained phenomena and his account of technical difficulties met on the way, I have come up 
with some startling revelations that seem to indicate that Keely’s technology is real 

1 leave it for you to judge. 

"The following paper is still very much work in progress and there is much to be done yet. Any 
comments, criticisms and suggestions are welcome. 

But no more talk. 

Here itis. 


Introduction. 


‘This paper is an attempt to explain the discoveries of John Ernst Worrell Keely (1827-1898), a 
19th century experimenter. I will not go into the life and achievements of Keely to any extent, such 
subjects are covered elsewhere. There is however a short biography included in the appendix. This 
paper assumes that the reader has a grasp of what Keely was about and what he was trying to do. 

1 shall confine myself to examining Keely's theories and experiments in the light of today's 
scientific knowledge and attempt to explain what Keely did in plain modern English, as far as that is 
possible. 

1 first found out about Keely in the early 1970's when I came across Clara Bloomfield Moore's 
book. I found it both fascinating and cumbersome. Keely's comments appeared at first inspection as 
pseudo scientific gibberish intended to cull huge funds from gullible investors. On closer inspection 
though a pattern emerged, that in its logic and order is equal to any scientific treatise, especially 
when one considers that the man was endeavoring to impart a sophisticated body of knowledge to а 
‘world that was still trying to come to grips with the steam engine. 

I was taken aback by one of Keely's comments when asked about his ‘secrets’. He said: "....as 
to secrets, I don't have any". I believed him. 1 proceeded to look at his writings (what little there is 
left) in the light of seeing him as а man honestly trying to elucidate a monumental discovery to а 
‘world that simply wasn't ready for it. 

‘Modern science essentially holds that matter is held together by enormous electrical forces 
that can be interrupted by bombardment with particles, thus liberating energy. This is certainly true 
for certain highly unstable elements such as plutonium, but try doing it with lead. 

Based on his experiments in vibratory physics Keely thought otherwise. Keely found that pure 
‘matter is highly unstable and that stability is the result of interference patterns set up by the 
interaction of different molecular groupings vibrating at incompatible frequencies, 

Fundamentally, Keely’s approach was simple. 

We know we can cancel a waveform by levelling against it the same waveform that has been 
inverted. 

So Keely set about doing just that. He identified the incompatible waveforms that interfered 
with the pure fundamental waveform of the body under study and proceeded to cancel them out by 
by tuning the mass he operated upon to as pure a note he could manage and an arrangement of 
acoustic resonators of opposite value to the incompatible frequencies that were left. 

He called this his ‘system of graduation’. There is more to it than that, but for the moment it 
will suffice. The subject of graduation will be covered in greater detail in a later chapter. 

In his view this created a state where ALL FORCES were held in perfect balance. 

On a finely balanced scale, no matter how heavy the load on each side, it takes only a 
‘minuscule amount of change on either side to disturb equilibrium. 

Keely reasoned that disturbance of equilibrium in the body under study could be influenced by 
changing the amplitude of selected sections in the fundamental pure frequency pattern. 

‘We know that a resonant body will accept energy at its own level of resonance but reject 
energy at frequencies far removed from its own level of resonance. This is also true for the 
harmonics of that fundamental frequency. 

By an arrangement of acoustic resonators, carefully tuned to the precise frequency of the 
harmonic he wanted to stimulate, he managed to achieve this. 

So far we are still on safe ground as far as contemporary science is concerned. Though very 
much simplified here for the sake of readability this is essentially what Keely did. 

What follows is extraordinary and not documented in any accepted scientific study 1 am aware 
of. 

Keely claims that by changing the amplitude of certain segments of the wavepattern he could 
influence the cohesive forces between particles from an incredible denseness to complete 
disintegration. In other words he believed he had found a way to manipulate gravity. 


Keely, vehemently claimed that bodies of ‘pure concordant harmony’ did not exist in nature, in 
fact could not exist in nature, and that such pure states had to be induced by artifice. He further 
claimed that this state had to be created before any manipulation could take place. 

The rest of his writings concern themselves with technical difficulties encountered and 
identifying effective frequencies and ratios of amplitude in order to achieve specific effects. 

For our purpose it is not necessary to examine these aspects here. 


Keely's Difficulty. 


То appreciate Keely's problem try seeing yourself in this scenario. Let us assume you live in 
ancient Rome, say around the time of Augustus. You have a scientific bend of mind and you are 
investigating the properties of water. You have read Heron's experiments with steam and you have 
vision. You know all there is to know (for that period) about metallurgy, engineering and heat. 
Suddenly you have an idea. You conceive the steam train. All the principles of creating such a train. 
are clear to you. You know exactly how it will work. 

Now try building one. How do you make steel track, how do you make pistons, wheels, valves 
etc. etc. And most of all how do you get people to give you the resources to build one, if you can 
even get them to understand the usefulness of building a train. 

This is where Keely was at! 

In one way Keely was lucky. He lived in a time where there were many backers of newly 
invented technology that hardly anyone understood. That the scientific community would oppose 
him was clear from the onset. That lot rarely accepts anything unless it is so obvious that it can't be 
ignored, especially when а new idea comes from someone outside that illustrious fraternity as it 
almost invariably does. 

But this was not Keely's biggest problem. His main difficulty was that he was trying to build a 
helicopter with a stone axe. 

In this lies the explanation why no-one we know of has been able to duplicate Keelys 
experiments to date. 

Hopefully after this paper becomes known this will change. 

In Keely's time there were no oscilloscopes, computers, frequency generators etc. etc. and 
since he essentially worked with sound he had to rely principally on his ear, a few instruments and 
his knowledge of harmonics, mainly understood by organ builders and musicians of his time. 

We know that Keely was a gifted musician. That he had an intimate understanding of 
harmonic interreactions encountered in the building and tuning of organs is beyond dispute. His 
‘own writings and contemporary records show ample evidence of that. 

In the absence of waveform generators, transducers, loud speakers, amplifiers etc. the only 
way he had to transmit acoustic waveforms to a body was through the medium of harmonic 
resonance. 

‘This requires apart from perfect hearing, an extraordinary amount of skill in building the 
required structure. Few people possess this to the degree Keely did. 

That he managed at all to build working machines is astounding, but, to me at least, it is not 
surprising that no-one to date has been able to duplicate what he did. 

But is all of this necessary? In my view it is not, not anymore that is. We have far better ways 
of creating the conditions Keely sought than were available to him. But first we must understand 
what it was that Keely actually built. 

1 believe I know what he did and I will try to impart my analysis, as best I can, on the 
following pages. 


Keely's Machines. 


Few photographs of Keely's machines exist and there are only scant descriptions. But there is 
enough. 

‘One of the things that tells us more than perhaps anything else is that all Keely's machines, 
regardless of what they are, Motor, Disintegrator, Air Ships etc, follow the same pattern of 
construction. 

There invariably is some sort of a hollow body that has an INTERNAL as well as an 
EXTERNAL arrangement of resonators. 

‘There is also a tiny opening through which a connection can be established, often by means of 
a tube or a wire made of silver, gold and platinum. In later designs he dispenses with this. It will 
become clear in a moment why. 

At the heart of Keelys system is what he called in his earlier years his ‘Compound 
Disintegrator. 1 would like to stress here that this ‘Compound Disintegrator is part of each and 
every machine he built that 1 have knowledge of with the exception of his 'Hydro-Vacuo Motor’ 
which appears to be an oddity that has little in common with all his other designs. Even his so called 
"Musical Sphere’ contains the device internally, albeit in much modified form. This dispensed with 
the need of connecting the 'Desintegrator' with the motor by means of a graduated wire of silver, 
gold and platinum or by some other means, what we today would call a waveguide. 

"The description of his "Compound Disintegrator" gives us essentially the blueprint to all of his 
‘machines, at least as far as the construction is concerned. 

So what then was this "Compound Disintegrator" ? 


“The Compound Disi 
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Stripping away most of the resonators and all the parts that existed only to improve 
performance and make the device more reliable we have 
this: 

So, what does it do? 

According to Keely ALL parts of the structure had to 
be tuned to a single note. 

Let us assume we build this structure and by filing 
«їс. manage to tune it to a pure middle C. On tapping this 
structure, say with a wooden mallet, we would hear the 
note C. 

Let us also assume we have mounted 3 resonators 
inside and З outside, one of each tuned to C', E' and G' (all 
of them being harmonics of C). 
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‘What happens now when we strike, say the E' resonator on the outside? 

Since, Е is a harmonic of C the vibration would be carried, virtually without loss, throughout. 
the structure and the INSIDE resonator tuned to E would resonate in unison with the outside 
resonator, 

In other words what Keely did was to induce a specific frequency inside a hollow structure 
(cavity) by using the structure itself as the conductor and an external resonator as stimulant. 

In the light of knowledge of his day there was really no other way of doing this. 

To achieve this effect ALL parts of the structure had to be in PERFECT harmonic relationship 
to each other in order to work. A major scratch on the sphere for instance would change the 
resonant characteristics and make the whole thing useless. Everything would have to be graduated 
again in order to harmonise with the altered fundamental note. This was the biggest problem with 
Keelys machines. In my view he could, with a lot of effort, make his machines work, but a 
commercial exploitation with the tools of his day was out of reach. Keely knew this. 

But Keely went further, 

He managed to find notes in the spectrum where he could not only transmit harmonics of the 
fundamental but also the discordant notes that were required without disturbing the fundamental 
frequency of the structure and still carry them to the inside of the cavity. 1 believe he found that the 
scale of B-flat was most suitable for his purposes, since he constantly uses this scale for illustration. 

Keely in essence created a specific, complex waveform INSIDE a resonant cavity using the 
entire structure as a conductor for the waveform, relying on resonance alone! 

1 seriously doubt that there are two people in the world today that can build such a device and 
make it work to the degree Keely did, even if given a set of blueprints. 

Ме know today about the power of cavity resonators, the entire microwave industry is relying 
on it, WE ARE COOKING WITH IT, but hardly anyone notices the similarity with Keely's 
machines. But the question remains, 

"WHAT, IF ANYTHING, DID KEELY INVENT?" 

"To answer this we must look at the basic diagram again. What do we know happens inside 
that magic sphere of his after the internal resonators are excited? 

Well, they emit a sound of some sort. 

Now what? 

Well, the sound would travel, bounce of the confining sphere until it eventually escaped 
through a hole or a waveguide. 

Sound familiar? Is there a modern device that does something like this? 

YOU BET THERE IS! 

ITIS CALLED A LASER!!! 

Those of you that know all about lasers can skip this chapter. 

For those that don't I'l quickly run through the principle. 

When you look at it, though it may sound very sophisticated, the technology involved is quite 
crude. It is а cylinder of some 
sort fitted at each end with a 
parabolic mirror, one of which 
has а tiny hole in the centre. The 
cylinder may be a solid piece of 
synthetic ruby or a glass tube 
filled with some gas such as 
helium or a mixture of gases. 
There is a source of light 
mounted above or wrapped 


Miror with 


around the — cylider ог Central Hole 
efficiency, It looks like this: os 
So far nothing exciting. Laser Principle 


Now what happens? 


Some of the light strikes one of the mirrors and gets deflected. Since the cylinder is filled with 
gas, or the thing is a solid piece of artificial ruby the kind of light that strikes the mirror is of a 
specific frequency. 

‘What happens now is interesting. 

As 1 said light strikes the mirrors and is deflected, some straight into the other mirror. It starts 
to bounce back and forth until it eventually strikes the hole which is in one of the mirrors and 
escapes. 

ОК. Now we have a beam of light coming out of a hole, a bit like a torch. SO WHAT?? 

Well, the interesting thing is that the light coming out of the hole has properties that normal 
light just doesn't have. Like melting metal for instance. 

NOW DO YOU SEE WHAT I AM DRIVING AT ?? 

If you want to you can look up all that stuff about coherent light and what it does at certain 
frequencies. It's fascinating stuff but I don't want to get into it any further because it is not helpful 
here. 

‘The interesting thing is that by bouncing certain pure lightwaves in an enclosed cavity (as far 
as light is concerned anyway) back and forth it eventually emerges as a new form of energy capable 
of influencing matter. 

Now, nearly all scientists today would question my use of the term "new form of energy", and 
argue that it is just good old light that has been aligned and thereby acquired new properties. 
Personally I would argue against that. 1 would argue that their ‘coherent light beam’ somehow 
influenced what Keely called the "Triune Stream’ and that the effects are due to this 

But, be that as it may. 1 don't care what my colleagues would say, as far as 1 am concerned 
what Keely invented was: 

THE ACOUSTIC LASER! 

Its not all that much of a mental jump. If we can get selected light bouncing back and forth 
and the resultant beam has different properties why should it not work with sound. After all both are 
just waves in their specific spectrum. 

It is my theory that like the ‘coherent light’ of the laser; that is capable of inducing rapid 
molecular motion (heat etc.) the ‘coherent sound’ of Keely was capable of inducing gravitic 
changes. 

Keely's problem was that apart from resonance, he had по other way of inducing specific 
waveforms inside a cavity and that imposed restrictions that dogged him all his life 


Keely's Secret. 


Two major questions remain. Did Keely have a ‘secret’ and did he commit fraud. 

In spite of what I have said earlier the answer to both questions unfortunately is yes. 

Let me reiterate that there is no doubt in my mind that Keely's machines did work. Over a 
million people saw over the years his motor run on a number of trade shows, exhibitions and 
demonstrations. He was never caught in a fraud and his machines were carefully examined by a 
number of experts on many occasions. To say that his motors were operated by compressed air, 
secret springs and so forth is ludicrous. Such an arrangement would have been obvious to even a 
casual observer. 

‘The secret and the fraud lies elsewhere. 

It must have been obvious to Keely fairly early on that even though he could get his motor to 
RUN it would never be able to perform any actual WORK. Keely's motor, the way it was designed 
will never be more than an EXPENSIVE TOY! 

Let me tell you why. 

Because his system relies on resonance alone all the component parts of his equipment have to 
be in perfect harmonic relationship to each other for it to work. 

Even the most carefully tuned musical instrument will detune after a while, whether it is 
played or not. This is true even for pipe organs. Changing conditions like temperature, humidity, 
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external vibrations, dirt, minor structural damage etc. etc. bring about a rapid deterioration of the 
carefully arranged harmonic relationships and render the structure discordant, a fatal flaw in Keely's 
‘machines. 

Keely had no feedback system that could compensate for these changes. The technology of his 
day did not allow for it. Only careful manual re-tuning would render the apparatus operable again. 

Outside vibration and wear were Keely's biggest enemies. That is why we see in Keelys 
demonstrations evidence of the infinite care that Keely took to avoid the accidental introduction of 
discordant vibrations through for instance the engine mounts etc. etc. 

If for instance a jackhammer had been working in the vicinity of his machines his motor 
‘would at once have come to a standstill. 

It had to. 

Keely demonstrated the starting and stopping of his motor by producing a single chord on a 
violin, harmonica or zither. 

It absolutely amazes me that no-one in his time noticed that this was a fatal flaw in his design. 

Real work situations are always filled with uncontrollable sounds and noises. 

Many of these noises, like hammer blows, grinding noises, bumps and so forth are rich in 
harmonics, some of which would have been picked up by Keelys ultra sensitive equipment 
throwing the carefully arranged harmonic relationships out of balance and stopping the mechanism 
or sending it into an uncontrollable spin, perhaps even exploding it. | feel that many of the 
explosions that dogged Keely all his life were due to the influence of uncontrollable extraneous 
vibrations. 

Even the addition of a drive shaft , gearbox or pulley to one of his motors would have 
introduced waveforms that made his equipment inoperable. 

Keely HAD to know this. 

That is why his later researches concentrated on airships, such structures not being so 
susceptible to the influence of extraneous vibrations. 

THAT was Keely's secret, and at the same time his fraud. 

Had he admitted that, his funds would have dried up immediately, possibly landing him in 
goal. 

Мапу of his frustrations and disappointment can now be understood and even his victories and 
‘monumental discoveries must have been tainted by the knowledge that his superb machines, even at 
best, would be little more than an interesting scientific experiment that could only be demonstrated 
ina carefully controlled environment. 

Keely was once asked what he wanted for an epitaph. 

His answer truthfully and accurately described the way he felt about himself. He said: "Keely, 
the greatest humbug of the 19th centur 

So, where does all this lead? Does that mean that Keely's discoveries and inventions are 
doomed forever to be nothing further than a scientific curiosity, if that? No, it does not. In time, 
Keely will be vindicated. His findings will eventually be the foundation of a new way of looking at 
the universe. 


Translating Keely. 


Keely always maintained that his system was truly 
wonderful in its simplicity. Few people ever saw anything 
simple in what he said. But then few people ever looked up the 
obscure words Keely used as a matter of habit. 

1 remember sitting as a young boy over a copy of Caesar's 
"De bello gallico' and with the aid of a dictionary trying to 
extract some meaning from the jumble of alien words that 
confronted me. 

It was not until years later, when I was considerably better 
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at it, that I sat down and read the book in the original Latin just for fun. Suddenly something 
‘magical happened. 1 had studied Ceasar's exploits in Galle and all his other deeds at length, as was 
required in those days, but it was not until I read his words in his own language without having to 
translate that the man became real to me as a person, not as some historical figure I had to study to 
obtain my grades. 

Thad to do much the same with Keely. 

Keely spoke in the language of an 18th century organ builder. If you don't believe me, find a 
book on organ building of that period and you'll be in for a treat. 400 pages of pure unadulterated 
Keelyspeak. 

He must have been a dreadful bore to those around him, for much of his bombastic language 
was totally unnecessary. True he had to invent a technical language to explain his findings, but 
much of it was simply the character of ће man. He was not a good communicator. Often he was his 
‘own worst enemy by the way he spoke. He would try to explain something and people did not 
understand. Keely then would lose patience and could be quite rude to honest people that were 
genuinely trying to comprehend what he was saying. 

‘This made him many enemies. And it made him enemies where it counted, for often the 
recipients of his rudeness were the scientists and reporters of his day, people he should have been 
оп amicable terms with. 

Мапу of Keely's difficulties in life were simply a result of how he spoke to those around him. 

Much of what Keely said dealt with harmonic relationships and the difficulties he had 
graduating his machines in order to establish the wavepatterns he needed 

Since we are first trying to establish the underlying principle we ignore all that for the moment 
as it is not helpful here. 

‘What is left falls into two categories. 

1) What Keely OBSERVED. 

2) How he tried to EXPLAIN what he observed, 

1 do not doubt any of his observations. Keely was a meticulous and brilliant experimenter and 
1 do not think he ever spoke an untrue word about his observations, that being sacred to him, 

His theories are something else. 

Keely had massive problems with his contemporaries. He had made certain discoveries in 
relation to resonance that enabled him to create phenomena that could not be explained with 
orthodox scientific concepts of the day. 

People wanted an explanation. The pressures to present a coherent theory that covered all 
aspects of his findings were enormous. 

In the end, to satisfy these demands, he tried to squeeze his observations into some 
‘metaphysical model that simply is inadequate. His 'triune stream’ for instance, that he sees as "the 
cerebral emanations of the Creator" (his words, not mine) is not a helpful analogy. 

Keely tells us everything. There is nothing estoric in what he did. 

The reason no-one to date has been able to duplicate Keelys machines is the almost 
unbelievable precision with which he built his devices! 

No-one today can raise the funds required to duplicate what he achieved by mechanical 
means. In today's money Keely spent many millions of dollars building and perfecting his 
‘machines. The cost of duplicating his devices with the precision Keey did is nowadays prohibitive. 

But there is hope. By using electronics for much that Keely had to do with mechanics we can 
and will duplicate his motor! 


Unlimited Energy. 

Keely observed that huge forces held particles together in ‘corpuscular embraces. He knew 
this because he had been able to disrupt these 'embraces' and liberated extraordinary amounts of 
energy whose origin could not be explained in any other way. We know today that this is true. 
Hiroshima and Nagasaki are stark reminders of that fact. 


It is interesting to note that this was unknown to science in Keely’s time. That Keely knew this 
gives his observations and experiments more credit than anything else he did. 


He was one of the first to state categorically that there were enormous amounts of energy 
locked up in atomic and sub-atomic particles that could be liberated 

Ironically, that was also the statement that discredited him most with the scientists of his day. 

‘The only point where contemporary science and Keely differ is that science maintains that the 
only way to disrupt these ‘embraces’ is by bombardment with particles, in other words levelling a 
big gun at it and start shooting it to pieces. 

‘This approach would have seemed crude and brutal to Keely, had he known about it. 

Interestingly enough the idea of liberating energy by ‘corpuscular bombardment’ was 
something that Keely, at least at some stage in his experimentation, seriously considered. 

From memory he once said something like this: "The ringing of a bell in vacuo liberates as 
‘many corpuscles ...." 

Clear evidence that Keely did think along these lines. He later discarded that idea in favour of 
other explanations. 

In his later writings Keely obviously thinks that the effects he created were due to the 
incredibly high frequencies he achieved with his apparatus. To my knowledge no-one has been able 
to create frequencies anywhere near the ones Keely claims to have produced using mechanical 
resonators alone. How then did he do it and why can no-one duplicate it? 

‘This puzzled me greatly. You will notice that up to here the copyright notice says 1999. 

It is now 2007! 

‘This might give you an idea how much work has gone into what follows, since 1 had not 
abandoned my research back then. 

‘The next chapter is a turning point in this project. 

What I have found out takes much in relation to Keely's work out of the realm of the 
speculative and brings it into verifyable reality. 


Following the Footsteps of Keely. 


1 decided to try a different approach and suddenly things started to pay off. 

Having studied Keely in great detail from available literature I believe I have a fair measure of 
him, both as а man and as a researcher. Keely did not chase rainbows. He had solid reasons for 
dedicating his life to his researches and his machines in spite of massive hardships along the way. I 
reasoned that the only thing that would set him on this path was that he had very early on a 
workable device (i.e. a functioning motor), albeit in а crude form and of low power. The fact that he 
continually spoke of "perfecting" his motor seems to indicate this. 

I started off with the following assumptions: 

1). Keely had a working motor early in life. 

2). The motor was of low power, just enough to move, but not enough to do actual work. 

3). No man creates something in total isolation. There had to be parallels in research to be 
found in the work of contemporary experimenters in the field. 

4), Someone, somewhere had invented a similar device, only to be brushed aside with a 
convenient explanation why it could not be developed to do actual work. Such device could 
possibly still be found tucked away as a scientific curiosity in some museum somewhere. (Like the 
Crook's tube) 

5). The device induced rotation in a tangible body through the medium of sound waves. 

All my assumptions proved to be true and verifiable. 

‘The device exists, it works and at least one such device is in the collection of early scientific 
research instruments in a Toronto museum, though there must be others, as they were used during 
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Keelys time in universities all over the world in scientific demonstrations and were in fact 
‘manufactured by at least one scientific instrument maker for sale to universities and other research 
establishments. 

But back to my research, 

1 started researching the work of Chladni and Helmholtz, knowing that Keely's devices relied 
heavily on principles discovered by those two eminent scientists, 

While researching Helmholtz 1 came across Rudolph Koenig, a German violin builder who 
had turned scientific instrument maker and had built a number of Helmholtz devices in conjunction 
with Helmholtz that were sold to universities and other establishments who were conducting 
research into acoustics. 

T became very excited when I read Koenig's biography and found that he was a contemporary 
of Keely and that the two must have known each other since Koenig had an exhibit at the 1876 
World Exhibition in Philadelphia where Keely was demonstrating his motor. 

Koenig manufactured exclusively apparatus used in acoustic research in his workshop in Paris 
and is, amongst other things, the inventor of the manometric flame (called sensitive flame 
nowadays), an instrument where a stream of gas is passed through a chamber containing а 
diaphragm that regulates the flame by regulating the amount of gas feeding it on being excited by 
acoustic vibrations. These vibrations become visible in the behaviour of the flame and this 
instrument was invaluable in the research of sound. Undoubtedly Keely had one of the instruments 
in his workshop. 

It is reasonable to assume that both men had visited each other's exhibits and talked at length 
about their areas of research. 

Here was a link worth following up in detail 

Luckily most, if not all, of Koenig's instruments are in excellent condition in collections all 
over the world. Many are in American institutions having been purchased at the Philadelphia 
exhibition. Among the instruments are tuning forks, organ pipes, flutes, the above mentioned 
‘manometric flame, vibration microscopes and an instrument for Fourier analysis and synthesis 
which, though stationary and not designed to do any work, exhibits curious parallels to Keely's 
‘motor. 

All except one. 

Amongst his machines is a small device called an acoustic turbine, which is listed in his 1889 
catalogue an item No 75 and sold for 60 Franks. (about $15). 


The Acoustic Turbine 
Alfred М, Mayer (1836-1897) was a faculty member at Lehigh University from 1867 to 1871, 
and then spent the remainder of his life as a professor of physics at Stephens Institute of 
Technology in Hoboken, New Jersey. "He invented the sound-wheel in 1876, but very graciously 
yielded precedence to the Austrian, V. Dvorak, who, it was found later, had quite independently 
made the same device a few months earlier. This little instrument consists of four small tuned 
resonators attached to a small cross and balanced on a pivot. When placed near a source of 
continuous sound of the pitch to which the 
resonators are tuned, such as an electrically 
driven tuning fork, the reaction against the 


closed end by the stationary wave formed inside 
of each resonator causes the wheel to rotate 
"backwards." From Dayton Clarence Miller, 
Anecdotal History of the Science of Sound, 
(The MacMillan Company, New York, 1935), 
pg 73. 

Acoustic Turbine 


"The example at the left is at the University 
of Toronto, and is almost surely some of the 
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apparatus that Koenig brought to Philadelphia for the 1876 Centennial Exposition. Photo: 

‘Thomas B. Greenslade, Jr. Professor Emeritus of Physics Kenyon College, Gambier, Ohio 
430220.K. here is a device that confirms some of Keely’s claims. But what has that to do with 
Keely since he would have seen the device at the 1876 exhibition when he was already 
demonstrating his motor. 

Here I will quote Dan A. Davidson, who in his book "A Breakthrough to New Free Energy 
Resources" writes: 

One interesting (but unverified) story about Keely concerns the time he built his first free- 
energy motor--while still a young boy. It was a series of 17 conch shells, 8 affixed to a small wheel 
forming the rotor. The stator consisted of 9 conches affixed around the outer periphery of the wheel 
but not attached to the rotating wheel. John had ground the shells so that they were all attuned to the 
same frequency. When the "motor" was put together the wheel slowly rotated on its axis, clunking 
and clicking because of imbalances, but nevertheless self-operative. John’s enterprising nature led 
him to the idea of putting the entire assembly into a box and charging his neighbour friends a penny 
to look inside to see the wheel turning. Impossible you say?--well a research scientist in Los 
Angeles, Dr. Ruth Drown, has claimed that a special log spiral (the same curve in a conch shell) 
gives off a strange energy emanation. 

Here we have a detailed and accurate description of a working acoustic turbine. The outside 
resonators are simply an arrangement to excite the resonators mounted on the wheel. Needless to 
say they would have required excitation themselves by means of a tuning fork, a musical instrument 
or some other sound of the correct pitch. The wheel would have had to turn. 

In other words the boy's motor worked. Nothing esoteric about its modus operandi. As to the 
use of the conch shells, they were simply an available source of cavity resonator, easily ground on a 
sheet of sand paper to the correct pitch. Beer bottles suitably ground would have worked equally 
well. As to Dr. Ruth Drown (of Radionics fame) who allegedly discovered some mysterious force 
in log spirals by using her trusty pendulum, that is utter nonsense of course. 

‘What is noteworthy here is the time when Keely built his device. Keely was born in 1827. 
Assuming he was about 13 when he built this thing, that would make it about 1840, some 36 years 
earlier than the first description of the device! If that does not give credibility to Keely's integrity 
and honest pursuit of an, in his eyes, achievable goal nothing will. АП other things followed from 
there in a methodical and organised manner. 

Keely had no secrets. 

Keely explained his devices and his researches in great detail. He built and demonstrated his 
‘machines. He opened them up for inspection to anyone who was interested, he even allowed people 
to photograph the equipment in assembled and disassembled states. 

How much more open and less secretive can you possibly be? 

But the world did not understand. 

All Keely ever did was to work on ways to improve his original acoustic turbine by 
experimenting with different resonators and resonator arrangements. He used media other than air 
in his resonators, i.e. Water vapour, Hydrogen etc, all in an effort to improve the performance of the 
device. He even repeatedly talked about this. In his pursuits he discovered a number of phenomena 
as unknown to science as was his first acoustic turbine at ће time he invented it. 

Much of what he discovered is still unknown today because the science of acoustics had taken 
a different road from the one that Keely was following and never came across the phenomena Keely 
did. 

Keely was an inventor and by the look of his machines a superb craftsman. A theoretical 
physicist he was not! He tried to squeeze his discoveries into a metaphysical model of the world as 
proposed by theosophists. ‘That put a lot of people off and attracted an audience that was more 
interested in finding in Keely's work credibility for their own fanciful ideas of how the universe 
works. 

That is still the case today. Serious researchers with adequate scientific knowledge 
unencumbered by offbeat religious ideas are rare and hard to find. 
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‘The key to unravelling Keely, in my view, is to find out how his machines worked , not in 
philosophical pontifications as to why! We can do this by studying without preconceptions, 
‘metaphysical or otherwise, his machines and descriptions of their construction and the underlying 
researches that led to it. The rest will follow. 


The young Keely. 

One of the things that had puzzled me for a very long time was the question what would 
possess a young boy to conceive and build a conch shell motor (acoustic turbine) in the first place. 
"The inspiration had to come from somewhere. 

I believe I can even re-construct that. 

Keely got his inspiration in church. Not from reading the bible or something equally esoteric, 
no, the inspiration was far more mundane. 

То illustrate why 1 am thinking what I am thinking I must tell you a little of my own early 
years, so please bear with me. 

1 was born in 1939 in a small country town in Germany (about 6000 inhabitants at the time, 
not much more today). The town evolved around an old Roman outpost and observation tower that, 
though in ruins, stil stands. It sports a post-medieval castle and two magnificent churches. 

The town has been for centuries an important administration centre for the surrounding 
villages and an equally important market town. The older one of the two churches was usurped by 
the protestant rulers of the time, forcing the catholic community to build another one. 

There was much wealth in that town and even today there still is. 

Some extremely wealthy patron, perhaps to secure a place in heaven, donated the organ for the 
new church. 

The organ is a superb example of late 17th century craftsmanship, a time when organ building 
was probably at its peak. It is certainly far beyond anything that one would expect in a place of that 
size. It was carefully designed with the acoustics of the building in mind (the church holds about 
500 people). To listen to the instrument when played by a virtuoso organist it is a moving and 
overwhelming experience. 

Having an intense interest in music and being confined to experimentation with a mouth 
organ, a recorder and the occasional tinkering on the school piano between classes I longed to learn 
how to play a real instrument. 

There was one instrument that was accessible to me, albeit at a price. 

‘The church and the organ had survived the war virtually unscathed. The air to the organ was 
supplied by foot operated bellows. Hanging on to a handrail one had to stand on pedals and push 
them down with one's bodyweight. It was an unpopular job, but someone had to it or the thing could 
not be played. It was hard work and physically demanding. 

То encourage us kids to operate the bellows the organist promised to teach us how to play if 
ме pumped the bellows for him on a regular basis. There were a number of takers, me included, 
who spent countless hours pumping the bellows in exchange for a lesson here and there. 

‘The most telling experience though did not come from playing the instrument but from 
pumping it. 

Since few people today would have had that experience I need to go here into a little bit more 
detail 

In a pipe organ there is a reservoir of compressed air called the wind chest which has to be 
replenished by pumping the bellows. Each key has a series of pipes connected to it and when the 
key is depressed air flows through those pipes generating sound. Organ pipes either go at full blast 
or they are silent there is no way to alter the volume in a single pipe. The number of pipes in a given 
note to be engaged is controlled by a stop, a wooden slider that stops air flowing to some of the 
pipes varying the sound quality and volume. When the stop is pulled all pipes of that pitch are 
engaged requiring a lot more air than if only one or two of them are engaged. 

‘Whoever is pumping the bellows should be familiar with the music that is being played in 
order to provide the right quantity of air to enable the organist to play the piece properly. When all 
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the stops are pulled and the very large pipes engaged whoever is pumping is working very hard to 
keep the airflow up, a bit like riding a bicycle at speed. 

It was during one of those times when it hit me. 

I was pumping like crazy, all the stops were out, the diapasons and the large foot pedal 
operated bass pipes were in full bloom, the whole building and everything inside it vibrated and I 
realised I alone was doing that. Not the organist, he was only pressing the keys, I was the motive 
power. My then still scrawny legs had caused a building to shake. 

If 1 could unleash that kind of power on my bicycle I could surely fly! 

‘These days Rock Bands use tons and tons of speakers, amplifiers, mixers etc to get the same 
effect, even in comparatively small auditoriums. 

‘After that I kept an eye on the phenomenon and realised that only certain chords would cause 
that. Пей it at that and went onto other things. I did not investigate it any further. Keely did! 

It was not until recently, while studying Keely that the significance of these events struck me. 

‘What else is a church with an organ playing inside than a gigantic Helmholtz resonator with 
ап inbuilt sound generator? The prototype of Keely's liberators! 

But, did Keely have a similar experience that inspired his conch shell motor and is there 
evidence that he might have? 

Гат convinced of it 

Keely's grandfather had to be an outstanding musician. To be the leader of an orchestra in 
Baden-Baden in the 18th century was one of the most prestigious positions a musician could hold 
anywhere in the world. 

Baden-Baden at that time was a famous playground for the rich and super-rich They went for 
the therapeutic waters that gave the town its name and existence since Roman times. Baden in 
German means "to bathe”. The waters were said to have curative powers especially against diseases 
caused by easy living and too rich a diet, such as gout. These people demanded the best, they paid 
for it and, by God, they got it. 

So we know something about the calibre of the man. 

It is my guess that old Ernst came to prominence through one of the traditional routes, starting 
his musical career as an a church organist somewhere in a small town and from then on progressed 
in his career. It is a familiar story for many of his famous contemporaries. Any good and dedicated 
‘musician has an intense interest in all facets of his most favoured instrument including its 
construction. Each organist I have ever met, and I have met a few, had a very thorough knowledge 
of organ building and tuning. 

‘Why am I telling you this? Sounds like a bit of small talk included to liven up an otherwise 
dry subject. It is not. 

‘There was no profession at the time in the world that had a more intimate knowledge of 
acoustics than the old organ builders. They knew about harmonies, eddy currents, vortex formations 
etc in intimate detail. They had over the centuries built a database that documented every 
phenomenon they encountered and had published it from time to time. ‘They also had developed a 
technical language that was very difficult to understand for anyone outside the craft. 

Old Ernst, talking about acoustics would have spoken like that. He would have had reference 
books that spoke in that language and young Keely would have thought it normal to talk about these 
matters in that way. 

It was something that irritated Keely's contemporaries no end. Comments like "these tiresome 
phrases", "incomprehensible gibberish”, "wearisome terminology" etc turn up over and over again 
in the contemporary press. 

It did not make him any friends. 

The world had moved on and Keely still spoke the way his grandfather had done in his day. 

1 think that Keely's grandfather played the organ in some church and that young Keely had to 
tread the bellows for him, there being no other to make it work at that time. 1 further think that 
young Keely noticed much the same thing about acoustics as 1 did, but where I only dreamed about 
flying on my bicycle he went out and built a motor. 
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‘That Keely knew much about organ pipes of that there is no doubt. His writings are full of 
references. The above scenario also explains much about the man and his religious convictions. 

1 believe that Keely was a deeply religious person, though not perhaps in the accepted sense of 
the term. Today we would probably call him an intensely spiritual person. 


He hade made his initial discovery in a church, the bellows in the service of the Lord, being 
overwhelmed by the power he had unleashed by allowing the creator's might to flow through him. 
What more did he need to arrive at the attitude he displayed throughout his life. 

Alright, I buy the organ bit and the religious stuff, but how do you know he was treading 
bellows, I hear some of you say. 

О.К. fair comment. however, when you play an organ you are very, very busy. One hand on 
the upper manual, one on the lower, your feet on the pedals, pulling and pushing stops when 
required, reading music and having your fingers and feet in the correct place at the correct time and 
listening to what you are playing is quite a feat and requires intense concentration. It doesn't leave 
much for observation. 

On the bellows, though you must still follow the music to do it properly. You are engaged in a 
repetitive physical act that requires little concentration. At the same time you are involved. You are 
far more at liberty to feel and observe while yet still being an intimate part of the whole. You can 
feel much more intensely the power of the music flowing through you than if you were playing it. 

Needless to say, much depends on the organist, a good one is a joy, a bad one torture. 

"The first one you want to stay with (assimilation), the other one you want to run away from 
(repulsion), the music being the dominant, to put it in Keely's terms. 


The intervening Years. 


Following the same train of reasoning let us see where this will lead us. 

"The next thing we hear from Keely is this passage. 

“While yet a young man, Keely learned carpentry and used his income to pursue his 
experiments in sound vibrations. About 1866 while he was pursuing a line of experimentation in 
sonic vibrations, he discovered a hitherto unknown energy. He was subjecting water to sonic 
vibrations and had an explosion which wrecked his apparatus. Six years of intensive experiments 
passed before he was able to produce this energy at will. He found that 42,800 vibrations per 
second would vaporise water instantly into energy. He named this energy 'Etheric Force’ and the 
process of changing the substance of water into etheric force Dissociation”. 

In 1862 Koenig had invented the manometric flame which allowed researchers for the first. 
time to observe sound visually. Keely would have had one when he did his experimenting. Being 
intensely interested in the subject he would have read about it, It is not a complex instrument and he 
‘would have found it easy to make one or have one made for him cheaply. 

It is important here to explain what a manometric flame is, how it works and why Keely had 
to be in possession of one. 


f REVOLVING MIRROR 


MEMBRANE 


Manometric Flame Apparatus 


Inside a resonant cavity is a membrane made out of 
thin rubber that divides the cavity into two equal sections. 
‘Through one half a stream of gas is passed leading 


to а small burner at the top, the other half has an opening орк 
through which sound can enter. 

‘The introduction of sound waves causes the 
‘membrane to vibrate. wou 


‘These vibrations are transferred to the stream of gas 
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by the membrane the result being that the height of the flame varies with different compression and 
decompression cycles. 

‘The flame is observed through a rotating mirror or prism, which acts as a stroboscope 
allowing the operator to ‘freeze’ the motion of the flame simply by matching the speed of rotation to 
the cycle under observation. 


MANOMETRIC CAPSULE REVOLVING MIRROR 


Just the thing for Keely. I cannot find anything in his writings that mentions a manometric 
flame though 1 know that he was in possession of a revolving prism, he mentions it in connection. 
with one of his devices in his writing. 


Events leading up to the Discovery of the Dissociation of Water. 


In all probability this is what happened. 

Reasoning that the poor performance of his little motor was due to rogue frequencies 
generated by the structure itself he decided to improve the device by tuning all components parts to 
compatible harmonics, 

In later life he continually talks about the absolute necessity of doing this so we are still on 
safe ground. 

"The next step was to find out the optimum frequencies for such a device. 

It would not be necessary to build his motor to study the optimum frequencies involved, 
researching a single resonator would suffice. I believe he started his investigations with a device not 
unlike this one. 


Resonator with electrically driven tuning fork 


By placing a manometric flame in front of the resonator the sound vibration coming from the 
instrument became visible. 

‘The results would have been disappointing and inconclusive. 

In this apparatus the tuning fork sits in front of the resonator opening and the vibrations from 
the tuning fork would have dominated the vibrations coming from the resonant chamber. 
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Keely knew all there is to know about tuning forks, the object of his study was the behaviour 
of the sound waves inside the resonator. 

‘There really is only one way to do this with the instruments of the time and it would not have 
taken Keely long to realise how to go about it. 

By tuning two identical resonators to 

the same pitch, as to cavity frequency and 
‘mass frequency both being connected on a 
stand with a metal rod tuned to the same 
frequency, ог опе harmonically 
compatible it was possible to excite the 
first resonator transfer the vibrations 
mechanically to the second the same 
conditions would exist in both cavities. 
"That would make it possible to study the 
waveforms in the second cavity without 
the dominating vibrations from the tuning. 
fork. 

This is not a farfetched speculation 
since all his later devices follow the same 
pattern, whether he calls the exciting 
device his transmitter or liberator or something else. 

It is at this stage that he started to prefer a vertical arrangement of components rather than the 
traditional horizontal, presumably to keep unwanted frequencies at bay by having as few points as 
possible in contact with other resonating structures, such as a bench. 

The way I see this arrangement is something like this. 

"This would have enabled him to study the. 
sound phenomenon occurring inside ће 
resonator with as little interference as possible, 

That would not have held his attention for 
long. 

As the next experiment he would have 
tried to investigate more complex sounds, such 
as а harmonic chord and study the effects of 
that on the body under investigation. 

"The only way he could achieve this was gwon | 
by mounting three resonating bodies in front of 
the first cavity resonator in place of the tuning 
fork. 

This required re-designing his device. He 
acquired a ring of metal, carefully tuned it to a compatible frequency with the three resonators so 
mounted inside, them being a tuning fork, a tonometer bar and a Chladni plate, mounted his cavity 
resonator on the top, put it onto a suitably tuned vertical stand and now he could produce a complex 
waveform inside another cavity resonator induced by resonance and observe the waveform inside 
that resonator by placing a manometric flame above it. 

His vibrating transmitter was born. 

Fanciful speculation, 1 hear many of you say at this point, 

NOT AT ALL! 

"The device existed, maybe still exists. There are a few photographs of it though no-one 1 know 
of has ever mentioned its purpose. 

He refers to it in his writings as ће ‘vibrating transmitter with the telephonic head'. 

The description is an allusion to the shape of the resonator mounted on top of the ring, which 
bears a resemblance to an earpiece of a contemporary telephone. 
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Why he chose a conical resonator for this device is unclear to me, maybe by giving it the 
shape of a megaphone he tried to amplify its output. 

Later, when he had learned to produce the wave patterns he needed inside a resonator cavity 
he discarded the shape in favour of a spherical arrangement. 

But, no more talk, here it is. 


Keely's first "Compound Transmitter" 


Notice the conical resonator on top of the ring, [A 
the tonometer bar inside the metal ring topmost, | ЖАШ 
followed by the tuning fork in the middle and the 
Chladni plate at the bottom, 

It is here worthy of note that tonometers, tuning 
forks and Chladni plates were standard items in every 
acoustics laboratory at that time. 

For photos of contemporary examples click on 
the words. 

"The device must have worked well. 

Here ate some more photographs where his device is featured, a sure sign that this was his 
main transmitter for a while until superseded by later designs.In later designs he places his 
resonators inside a hollow metal sphere. 

‘There would have been good reason to do so. the open ring with the resonators inside would 
have been far more likely to pick up rogue frequencies from the environment, a problem he 
appeared to have overcome with his later arrangement. 


1 have to apologise here for the poor quality of the pictures, mostly poor resolution JPG's 1 
have plucked from various web sites. If someone could let me have some better quality scans of his 
equipment it would be most helpful. 

But, back to our subject. How did this lead to the disintegration of water allegedly by accident, 
or was he doing something else that he never talked about? 
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1 don't believe he did something else. By following in a logical and methodical manner the 
same path of research we will see how it leads to that particular discovery and why no-one known 
has been able to duplicate it. 

O.K. so he had his compound transmitter. In today's terms we would call it an acoustic 
‘waveform generator. What now? 

Since the whole idea of building the thing was to study complex waveforms and their 
behaviour inside a cavity resonator he would have done just that. 

‘The arrangement of the various elements would have looked something like this: 

Now he is looking at complex waveforms inside a 
resonator, So, what? And how does water get into the 
equation? 

‘This question puzzled me for some time until 1 
remembered something from when I was a boy. 

Toys and musical instruments were scarce in sou 
early post-war Germany. I loved both. An old man told 
me that if I collected a few bottles he would make me a 
‘musical toy. When I had a number of bottles he 
suspended them on strings from a broom handle resting 
horizontally on two timber forks cut from a tree branch 
and staked vertically in the ground. He then filled the 
bottles with various levels of water and bingo a sort of 
xylophone. The bottles when struck with a hammer made different notes and it was possible to play 
simple tunes on the thing. As the water evaporated they would get out of tune and required retuning 
by adding а bit more to various bottles. The process of tuning was so tedious I soon tired of the 
device and did something else. 

Of course, that was it! 

Keely would have done just that to study the patterns caused by minor changes in pitch. 

For his purpose an eyedropper would have been ideal. We know from his later experiments 
and writings that he never used more than a few drops of water at a time. I don't know how many 
times he made his experiments, Judging by his tenacity in pursuing failed experiments until they 
paid off, as commented upon by many of his contemporaries, perhaps a thousand times or more. 

Eventually he struck the right combination. The water dissociated into H2 O2, a highly 
explosive gas, the manometric flame at the top ignited it and BOOM, his first taste of "etheric 
vapour". 

‘After that there was no stopping him. I don't think he knew for quite some time what he had 
done, but of one thing he was convinced. He had ‘liberated’ an enormous amount of energy using 
sound, 


Aquaeous Disintegration. 


It took Keely a long time to repeat his disintegration of water and, incurring many explosions, 
even longer to get it under some measure of control 

‘That the explosions occurred of that there was no doubt. Many of them were so serious they 
were reported in the press and put Keely out of action for weeks at a time. So what took him so 
long? Keely was a meticulous researcher, he would have kept notes. He knew precisely what 
frequencies he used as well as the precise design and composition of his apparatus. Simple, build a 
new one, tune it the same way and repeat the experiment. 

Keely would have been stunned to see that in spite of meticulous reconstruction he could not 
get the device to work. 

He had done the same experiment with and without water many, many times and nothing 
spectacular occurred. What was different that time when it blew up? 

He experimented and experimented until he caused another explosion, still not knowing why. 
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He kept on doing this until he found out what was different when the explosions occurred. 

He had noticed that as a result of repeated experiments changes had occurred in his equipment 
that brought forth a new set of conditions. 

He talks about it repeatedly in his writings and in his interviews. 1 am surprised that for so 
many years of study I have missed the significance of it when it was plainly laid out before me. 

1 will quote here only one reference, this one perhaps the most explicit. He is talking to a 
reporter about his demonstrations at Sandy Hook where he was firing a gun using his "etheric 
vapour". 

A reporter of the Press was cautiously examining a vaporic vibrator that lay on the table in 
the middle of the room. Laying down his paper the inventor wheeled around in his chair, and, after 
studying for a moment, broke the silence that he has so persistently maintained, and, for the first 
time in several years, communicated his thoughts to a newspaper man. "My experimenting days are 
over," he said. "This will develop my active enterprise. Complete success is very near at hand. My 
experiments at Sandy Hook demonstrated that my vaporic force is a fact and not a mere creation of 
fancy, as many persons have persisted in declaring. I am now able to produce a power of projection 
thrice greater than that of gunpowder, and there is no limit to this force. My motor will be 
completed in less than two months and I will then make a public exhibition of its wonderful power, 
which are already in a position to manifest themselves. The adaptation of my force to gunnery is 
positively assured. I can apply it with more effect than that of nitroglycerine.” 

The inventor paused and took out of a satchel what looked like a policeman's billy. "This," he 
said, "is what 1 call а vibrator. It is a hollow coil of steel of the finest quality. In one end is an 
orifice, by which it is attached to the gun. It is the most peculiar piece of steel in the world. Listen," 
and the inventor tapped one end of the coil twice, sharply, upon the floor and held it to the ear of 
the reporter. "Do you hear anything?" The reporter did hear something. The steel cone was 
humming in a very high key. The noise was like that of a tuning fork. Taking the core in his hand, 
the reporter found that it was quivering from one end to the other. Mr. Keely continued: "It hums, 
don’t it? No other piece of metal in the world of similar shape will hum at all. See if it does,” and he 
tapped another hollow bar of steel on the floor and held it to the reporter's car. Not a sound was 
audible, not a quiver could be detected. 

"That steel bar,” said Mr. Keely, "was the beginning of my motor. By means of it I stumbled 
оп my discoveries. For seven years I have kept flowing through that core a stream of etheric 
vapour. The action of the vapour has been to affect the relations of the molecules and to alter to a 
certain extent their conditions. For this reason it has become subject to these vibrations, which are 
excited in the manner I have shown you. There has been no apparent out ward change in the steel. 
Its weight is the same as before, but it is in the process of silent dissolution. Were I to pass through 
it for 20 years longer, this etheric vapour, it would crumble into nothingness, be transformed into 
the most impalpable dust, or whatever you may choose to call it. 

The steel core is necessary for the promulgation of the projecting force of the etheric vapour 
when applied to gunnery. When the vapour was first allowed to flow through the core of steel, the 
vibrations were scarcely audible. Gradually they increased in volume, and the noise became more 
and more audible. The vibrations through it have averaged 300,000 per second. It has sufficient 
force to operate a 500-horse power engine. So what does that mean and how does it relate to 
problems encountered with the disintegration of water? 

‘What he is saying is that prolonged exposure to specific frequencies relating harmonically to 
the body under study changes the structural arrangement within that body and makes it more 
receptive to these frequencies. 

The structural changes are subtle and cumulative. 

In other words, the vibratory stream causes a structural re-arrangement on the outside of the 
resonator, perhaps only one molecule thick. This layer now being capable of transmitting pure 
concordant harmonies influences the layer below and so forth until the whole body is free from 
modal inferences. The depth to which the vibrations can penetrate and cause a structural re- 
arrangement at any given time is what he calls in his later writings "sympathetic outreach". 
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He continually talks about the absolute necessity of doing this with all parts of his equipment. 
He calls this his system of ‘graduation’. 

Thad often wondered why it had taken him four years to graduate the parts of his "quartz 
disintegrator". No tuning of resonators should have taken that long, even to the fine tolerances that 
he required. Now I know why. 

He must have later found some way of increasing the "sympathetic outreach" thus shortening 
the process or he could not have built the multitude of devices that he did. 

The question here is how does that sit with conventional physics and it is there some evidence 
other than Keely's writings that the phenomenon exists. 

There is no problem with orthodox science, there is ample proof that the phenomenon exists. 

Every musician knows that a well played string sounds ‘sweeter’ than a new one. A fine 
‘musical ear can tell the difference. 

Especially in Keely's time opera singers delighted in shattering a thin wine glass with their 
voice alone, If that is not a structural re-arrangement 1 don't know what is. 

Engineers know that vibrations close to the fundamental frequency (or а harmonic thereof) of 
a component part bring about its premature failure. We call this metal fatigue. Engineers go to 
extreme lengths to avoid these kind of vibrations in their equipment and use every trick in the book 
to neutralise or dampen their impact. 

We are still on safe ground as far as orthodox science is concerned, no new theories, 
‘metaphysical or otherwise, are needed, 

Every day of the week scientists and engineers subject parts under study to various vibrations 
and carefully note any changes that occur. 

So what brings about these structural changes and in what way does it alter the properties of 
matter? 

То get some answers we must look at the properties of sound, what is it, and how it behaves. 

1 will not go into a long dissertation on sound, there is better stuff around on the subject than 1 
could ever write, just enough of the basic principles to enable the reader to follow my line of 
argument. 


The Nature of Sound. 


Sound is a mechanical longitudinal pressure wave in gases and liquids. 
In solids and metals transverse pressure waves are also generated. 
It requires a medium to travel. 
"The speed at which sound travels through a medium is largely dependent on the density of the 
‘medium. 
Asa rule of thumb, the denser the medium, the faster the speed of sound, 
So what does that mean in practical terms? 


Say we have a long tube filled with some medium, > 


say air, each end sealed with a flexible membrane, Figure T€ 

L — iS: 
We now push membrane A towards membrane B. 

What happens when the air particles adjacent membrane SEE NND: 

А get compressed? Figure 2. 
We now have an area of high compression adjacent ^ ا‎ 

to the membrane while the rest of the particles in the tube 


are sill in thelr old postions We have dcube the ET с 


equilibrium of forces inside the tube. Since nature always 
tries to re-establish equilibrium the compression ges AS № И ШВ 
passed on to the next lot of particles from there to the ОН НЕ 

next and so forth until the compressed zone reaches RAREFIED ZONES 


Membrane B. The compression zone acting on 
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Membrane B causes said membrane to move in the direction of the original push by exactly the 
same amount of displacement, minus some minor losses due to friction etc, as that caused by 
Membrane A. Figure 3. 

Equilibrium thus re-established the movement comes to rest. The reaction is not instantaneous 
through the length of the tube. It requires time for each particle to push the adjacent one in turn. In 
other words the compression zone travels. The speed of travel is the speed of sound, although we 
express this usually as the length of travel over a given time frame in m/sec or ft/sec. What happens 
now when we withdraw the pressure from Membrane A? Figure 4. 

‘The particles in the compression zone adjacent to the rarefied zone rush in to fill it, in tum 
creating a rarefied zone behind. This reaction happens in turn throughout the tube until the rarefied 
zone reaches Membrane B, allowing the membrane to assume its original position. 

In other words the rarefied zone travels in the same way as the compression zone did and at 
the same speed. 

Equilibrium thus restored the movement come to rest. Figure 5. 

If the compression and decompression cycles are shorter than the time required for the 
compression zone to reach Membrane B we get a rarefied zone behind membrane A while the 
compression zone still travels towards Membrane A. We thus get a series of compression and 
decompression zones following each other from Membrane A to Membrane B at the same intervals 
as membrane A is moved, causing membrane B to move in exactly the same manner as Membrane 
A, albeit some time later. Figure 6. 

‘The travelling compression zones thus created we call 
waves. The rapidity of movement we call frequency. 

Frequency is expressed as cycles per second or Hertz. 

‘This is what the movement looks like: 

It is of importance here to note that the actual particles in 
the tube move only for very short distances before returning to their original positions. 

"This is in stark contrast to electromagnetic radiation (which is also called waves) where actual 
particles travel across a distance, be they ions, electrons, photons or alpha and gamma particles. 

That is why light, radio waves etc can travel through a vacuum, whereas sound cannot. 

Two light waves crossing, each other at right angles do not effect each other in any way. 

Two soundwaves crossing at right angles have a profound effect on each other that becomes 
more noticeable when the frequency of the waves are different. 

Leaving that aside for the moment, for this comes under category of harmonics, beat 
frequencies, feedback etc, let us get back to structural changes within matter brought about by 
sound, 

Ме know we can destroy particulate structures using sound. Metal fatigue and the breaking of 
glass can be brought about by sonic vibrations. 

Since we also know that prolonged exposure is required to achieve this, which means that the 
effects of sound are cumulative, there must also be intermediate stages where the effects of sound 
have not brought about destruction, but have altered matter in profound ways nevertheless. 

Itis in that area where Keely's work is unique. 

Keely with diligent research and meticulous observation had invented a way to create a 
resonating body that was so pure in its frequency response that harmonics of incredibly high 
frequencies could manifest in sufficient amplitude to dissociate water, given the right introductory 
frequency mix. 

Having thus explained the nature of the equipment Keely used we now come to the second 
hurdle. 

What frequencies did he use to disintegrate water. 

‘The direct quote from the book "Keely and His Discoveries" by Bloomfield Moore, published 
in 1893: 


"9 9 9 € €.The acceleration of these orders is governed by the introductory impulse on а 
certain combination of vibratory chords, arranged for this purpose in the instrument, with which 
Keely dissociates the elements of water, and which he calls a Liberator. “ 

"In molecular dissociation one fork of 620 is used, setting the chords on the first octave. 
"In atomic separation two forks, one of 620 and one of 630 per second; setting the chords on the 
second octave. 

"In the etheric three forks; one of 620, one of 630, and one of 12,000; setting the chords on 
the third octave." 

As a matter of further clarification, Keely states that you cannot DIRECTLY dissociate a 
single level of aggregation due to the shell structure of matter. In other words, if you wish to 
dissociate the Atomic level, you must first dissociate the molecular to be able to get to the atomic. 
That follows also if you wish to dissociate the etheric, you must disrupt the molecular AND the 
atomic, THEN the etheric. Keely refers to this technique as progressive dissociation. 

How these frequencies have sent researchers up the garden path for over 100 years. 

‘These frequencies are not in a harmonic relationship with each other. The create dis-harmony 
and beat frequencies all over the place, the very opposite of what Keely is saying. 

So why did Keely give these specific frequencies? 

Look at his statement again. He never said that he used them, he only said they were used to 
set the chords. Same thing you say. No, he is talking about something quite different. 

In order to understand what Keely was doing with these three tuning forks we must gain an 
understanding of his "vibratory microscope 


Keely's Fabled Vibratory Microscope. 


1 have seen diagrams of Keely's “atomic triplet" described "as seen through his vibratory 
microscope". It has also been said he used ultraviolet light in his microscope. 

Such notions are based on myth and rumour. 

Here is why: 

1) No optical instrument can be built to look at molecular and atomic structures. At extreme 
‘magnification (the maximum usable magnification on an optical devices about 1000 times) all you 
will see is Brown's movement (sort of looks a little bit like sperm wriggling through spermal fluid). 
That is why we have Electron Microscopes to look at smaller parts, the downside being that the EM 
cannot look at living things as it requires the specimen to be held in a vacuum to enable the electron 
flow. 

2) It is possible to build an optical microscope using ultraviolet light. 1 qoute here Stephen M. 
Wolniak, Professor & Interim Chairman, Department of Cell Biology & Molecular Genetics, 
University of Maryland, who in a paper on optical microscopy says: 

"In the early 1950's, a UV microscope was designed, but required quartz objectives and a 
specialized imaging device. The quartz lenses provided slightly better resolution (dmin = 0.1 Өт), 
but image quality suffered from an inability on the part of the manufacturers to correct for 
aberrations caused by the quartz 

It is noteworthy here that a microscope with a conventional maximum resolution of 1000 
times has a resolution of (dmin = 0.2 m), which would make the theoretical maximum 
‘magnification in a ultraviolet microscope around 2000 times. This is a long way short of the 
‘magnification required to look at molecular and atomic structures, not to mention sub-atomic 
particles 

3) It is possible to use sound waves to create a visual image, but the technology is very recent 
and is incapable, and by the nature of the waves and the technology required always will be, of 
looking at small items. If you don't believe me look up the technology surrounding ultrasonic scans. 
Besides, in Keely's time building an ultrasonic imaging device would have been akin to building a 


23 


nuclear reactor with a hammer, a screwdriver and a bit of radioactive ore, considering the 
technology of the day. 

So what then is his vibratory microscope. Is it some mysterious instrument designed by true 
genius and since lost to the world? 

Sorry guys, the mysticism will have to wait. Far from being something esoteric Keelys 
vibratory microscope (called vibrating microscope in some contemporary literature) was at the time 
standard equipment in any acoustics laboratory doing serious research. In fact Keely could not have 
built his machines without 
one. 


It was invented by 
Lissajous, a contemporary of 
Keely and was built and sold 
by Rudolph Koenig during 
Keelys time. The picture 
below is of a contemporary 
device (1876), now in the 
collection of Amherst 
College in Massachusetts. It 
is listed at 140 francs in the 1889 Koenig catalogue (Cat. No. 234i). 

So, how did it work and what was it used for? 

In his 1900 book, Sound and Music, the Rev. J. A. Zahm of Notre Dame noted that the device 

“souls composed of an electric fork, attached to a solid support, and a microscope. The 
object of the microscope is borne by one of the prongs of the fork (in the apparatus above it is 
attached to the lower fork) When the fork is set into motion the objects visible in the field of the 
microscope seem to move in the same direction as does the fork. If now a second tuning-fork, whose 
prongs are perpendicular to those of the first, be caused to oscillate, a point on the second fork will 
appears to describe a curve, whose form will depend on the vibration-frequencies of the two forks 
used. If the intervals of the forks be perfect, [simple Lissajous figures] will appear... If, however, the 
interval be perturbed in any way by a change in the temperature of the forks, for instance, the figure 
is по longer constant. It immediately begins to pass through a cycle of changes... The longer the 
time required for effecting a complete cycle of changes, the nearer the intervals of the forks are 
perfect. [Consider a vibration microscope] made to execute exactly 128 vibrations per second. If 

..[the figure] goes through a cycle of changes in 10 minutes, it means that our comparator executes 
10x60x1828 = 76800 vibrations, while the other fork, during the same period, makes one vibration 
more or less than this number.” 

From J. A. Zahm, Sound and Music, second edition (A. C. McClurg & Co., Chicago, 1900) pp 
418-419. 

‘The tuning forks that Keely mentions in the article about aquaeous disintegration were simply 
reference forks used in his vibrating microscope to enable him to tune the resonators in his 
liberator" to very tight envelope tolerances, as we would say today. 

So what were the frequencies used, and why was a complex sound required? 
"To get our next clues we must look at water and its structure. 


Water, its Structure and its Isotopologues. 


WATER (H20) is the third most common molecule in the Universe (after H2 and CO), the 
‘most abundant substance on earth and the only naturally occurring inorganic liquid, a billion cubic 
kilometers of which reside in our oceans and 50 tons of which pass through our bodies in our 
lifetimes. It has been very well studied with a number of model structures having been proposed 
and refined, Notwithstanding this, extensively hydrogen-bonded liquid water is unique with a 
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number of anomalous properties. It has commonly been stated that no single model is able to 
explain all of its properties 

‘And we all thought water was the simplest of all things. Evidently not. Lets have a closer look 
аш, 

Тһе first complication with water is that there are three different forms of hydrogen that we 
know of, each capable of combining with oxygen to produce a clear odourless liquid that on first 
inspection looks and feels like water: 

‘The first, protium (Н), is the one we commonly associate with hydrogen. It has at its core only 
one proton. 

The second, deuterium (D), has one proton and one neutron at its core. In combination with 
oxygen it becomes D2H, which is known as heavy water. Deuterium occurs in water at about 
0.01596. 

The third, tritium (T), has one proton and two neutrons at its core. It is radioactive and has a 
half life of 12.32 years. It combines with oxygen to form tritiated water Т20. The low-energy beta 
radiation from tritium cannot penetrate human skin, so tritium is only dangerous if inhaled or 
ingested. 

The three forms of hydrogen combine with water to form what we know as water and five 
isotopologues. (The isotopologue of a chemical species has at least one atom with a different 
number of neutrons.) This gives as the only possible combinations , all of which occur in what we 
call water: 

H-O-H, D-O-H , T-O-H , D-O-D , T-O-D , T-O-T 

This is not where the complexity stops. 

‘The following are a few selected facts from available literature: 

‘The water molecule may vibrate in a number of ways. In the gas state, the vibrations involve 
combinations of symmetric stretch (v1), asymmetric stretch (v3) and bending (v2) of the covalent 
bonds. 


Main vibrations of water isotopologues 
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The main stretching band in liquid water is shifted to a lower frequency (v3, 3490 cm-1 and 
v1, 3280 cm-1) and the bending frequency increased (v2, 1644 cm-1) by hydrogen bonding, 


Main vibrations of liquid ordinary and heavy water 
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"This is what the vibratory movement looks like. 

It is clear that life on Earth depends on the unusual structure and anomalous nature of liquid 
water. Organisms consist mostly of liquid water. This water performs many functions and it can 
never be considered simply as an inert diluent; it transports, lubricates, reacts, stabilizes, signals, 
structures and partitions. 


‘The living world should be thought of as an equal partnership between the biological 
‘molecules and water. In spite of much work, many of the properties of water are puzzling. 
Enlightenment comes from an understanding that water molecules form an infinite hydrogen- 
bonded network with localized and structured clustering. The middling strength of the connecting 
hydrogen bonds seems ideally suited to life processes, being easily formed but not too difficult to 
break. An important concept, often overlooked, is that liquid water is not homogeneous at the 
nanoscopic level, 

‘There is obviously much more to it, but this is what it boils down to. 

Water is not H-O-H, this is only a way of talking. True, for most purposes the formula holds, 
but itis only true for the average body of water over a longish period of time. 

The hydrogen atoms in water are not rigidly fixed to the oxygen atoms and have a tendency to 
move around and find new oxygen partners. A bit like our modern society perhaps? 

Even in true H2O molecules there are at least three distinct modes of vibration that have 
different frequencies. 

‘Water has a tendency to form clusters. 

Water has memory. Water can remember a structure it was forced to assume by being made to 
regroup in the presence of some foreign substance long after that foreign substance disappeared. 
(According to some scientists this explains the workability of homeopathy.) 

"There are sixty three known anomalities of water. To go into this subject here exceeds the 
scope of this paper. Suffice it to say we are dealing with a complex substance that has a life of its 
own and often behaves in ways difficult to forecast. 

‘Therefore the dissociation of water with a vibratory stream is not an easy task and should not 
be undertaken lightly without reasonable safeguards especially as to explosions. 


Keely's Theories. 


In Keely’s time ether theory was still in the scientific mainstream. It was not until the 
Michelson experiment in 1887 that the theory began losing credibility. In the 19205 most 
‘mainstream scientists rejected the concept altogether. 

‘There are many even today that still maintain the existence of the ether. Some eminent 
scientists, including Einstein, saw по contradiction between the contemporary model and the 
existence of an ether, In the end it makes no difference. The whole question whether the whole 
universe floats in some penultimate soup or not is purely academic, since by definition we will 
never be able to deal with the ether directly, it being part of the observer as well as the observed and 
must therefore always be hidden from view. We are still stuck with studying the observable whether 
the ether is there or not. 
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Be that as it may, all of Keely's theories revolve around the ether and its properties as he saw 
it. This, combined with his archaic language, makes his writings impalatable to scientists and 
technicians of our time. 

Before we go into his theories as such let us remember that the theories of the alchemists led 
to many discoveries including gunpowder and phosphorus. The phlogiston theory, fashionable in 
the 18th century, led to the discovery of hydrogen (phlogisticated air) and oxygen (dephlogisticated 
air). 

Both theories are discredited today, nevertheless they had a degree of workability in their 
time. 

Theories come and go, the discoveries and technical achievements coming from them stay 
with us. No doubt our current theories about things will undergo profound changes as new 
knowledge comes to hand. Bearing that in mind let us look at how Keely saw things. 

The following abstract of Keelys Theories was published in "KEELY AND HIS 
DISCOVERIES" by Clara Bloomfield Moore in 1893. 

It was written by Professor Brinton with Keely's full knowledge and approval. 1 am using this 
here rather than direct quotes from Keely himself as Keely says essentially the same, but is much 
‘more difficult to read and understand because of his obscure terminology. The paper is dated 12-08- 
1889 (mm-dd-yy by US convention) 

Abstract of Keely's Physical Philosophy in its main features up to the point of practical 
application; by Professor Daniel G. Brinton, of the Pennsylvania University (subject to 
‘modifications and additions when Keely has made public his system.) 

‘The fundamental conception of the Universe is force manifesting itself in rhythmical relations. 
‘This definition is exhaustive, including both thought and extension, matter and mind. ‘The law for 
the one is the law for the other. The distinction between them is simply relative, i.e. quantitative, not 
qualitative. The rhythmic relations in which force acts are everywhere, under all conditions, and at 
all times, the same. They are found experimentally to be universally expressible by the 
‘mathematical relations of thirds. 

‘These threefold relations may be expressed with regard to their results as, 

L Assimilative. 
IL Individualizing. 
III. Dominant or Resultant. 

From these three actions are derived the three fundamental; 

LAWS OF BEING. 

1. Law of Assimilation: every individualized object assimilates itself to all other objects. 
П. Law of Individualization: every such object tends to assimilate all other objects to itself. 
Ш. Law of the Dominant: every such object is such by virtue of the higher or dominant force which 
controls these two tendencies. 

Applying these fundamental laws to an explanation of the universe, as it is brought to human 
cognition, all manifestations of force may be treated as modes of vibrations. 

‘The essential differences give rise to the three; 

MODES OF VIBRATION 
L The Radiative : called also the “Dispersing,’ the "Propulsive, the "Positive, and the ‘Enharmonic.’ 
Il. The Focalizing: called also the "Negative, the “Negative Attractive,’ the "Polarizing; and the 
“Harmonic. 

Ш. The Dominant: called also the “Etheric, or the "Celestial." 

‘These, it will be noted, correspond to the three laws of being. It is not to be understood that 
any one of these three modes of vibration can exist independently. 

Each by itself is called a "current, and all three must be present in every "stream' or "flow' of 
force. The relations of the currents in every flow are expressible in thirds, and it is experimentally 
demonstrable that the relation of the three are in the order named: as 33 1/3 : 66 2/3 : 100. 

‘The evolution of what is called ‘matter’ from the different modes of vibration is through the 
action of the second law, that of focalization, or "negative attraction, or "negative affinity.’ 
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Where the vibrations under this mode meet, and are maintained in a state of mutual affinity or 
equilibrium, there is established what is called a "neutral centre, or, as otherwise expressed, a centre 
of sympathetic coincidence. The terms "neutral attraction, "neutral affinity,’ “negative attraction, or 
"polar negative attraction,’ are employed to express the property of a mode of vibration to direct its 
Components toward such centre. 

As no current or flow of force can be composed of one mode of vibration only, but must 
always be composed of three modes uniting in varying thirds, we have 1 x 2 x 3 = 6 as the total 
possible forms of sympathetic coincidence, or, to speak in ordinary terms, there can be six; and six 
only, possible forms of individualized being. 

‘These are what Keely calls the six orders of atomic subdivision, or orders of vibratory motion, 
and he names them as follow: 
1. Molecular. 

II. Inter-molecular. 
Ш. Atomic. 

IV. Inter-atomic. 
V. Etheric. 

VI. Inter-etheric. 

In this last the forms of matter are arranged in the mathematical sequence of the rapidity of the. 
oscillations of their constituent members; the proportion being proved by experiment to be as 
follows: for the molecular orders: 1 : 3 : 9 : 27 : 81 : 243. This arithmetical progression changes in 
the atomic orders to a geometrical progression as follows: 3 : 9 : 81 : 6561 : 43046721, etc. This 
same method of progression is believed to hold in all the orders of vibrations above the molecular, 
and soon passes into mathematical infinity. 

‘Actually, however, all matter of which we are capable of cognition through the medium of our 
senses is in one of three forms of aggregation: 

1. Molecular 
П. Atomic 
Ш. Etheric; 

in each of which the controlling mode of vibration is respectively, 
L The Enharmonic 
Il. The Harmonic 
Ш. The Dominant 

But it must be understood that each of these modes is a positive and real constituent of every 
atom and molecule. It will be seen that as every form of material aggregation is to be considered as 
a "neutral centre of attraction,’ where the vibratory force of all three orders are held in “sympathetic 
coincidence, that is, in balanced activity or harmonized motion, and not by any means cancelled or 
‘mutually destroyed, there is no diminution of force, but only temporary suspension of its radiating 
or propulsive activity or expression. 

This is the foundation of Keely's doctrine of "latent force,’ and of the indefinite power which 
can be obtained by breaking up the harmonious balance or equation of forces of every mode, which 
exists in every "neutral centre, that is to say in every mass of matter. 

Insomuch as every mass of matter consists thus, in fact, of vibrations in harmonic equilibrium, 
related by simple proportions of thirds, it follows that every mass of every description stands in 
harmonic relation to every other mass. 

This is, in part, what is meant by the sympathy of all forms of matter and of motion; and it is 
through the study of the methods of increasing or diminishing this sympathy that we reach practical 
results in this field of research, 

‘At present this is best accomplished by resonance ; that is, through the harmonic vibrations 
created by musical instruments, bringing out the acoustic world as the microscope reveals the 
hidden visual world. 

Every visible or tangible mass of matter must be regarded as an aggregation of molecules ; the 
‘molecules being the true centres of the equated forces of “neutralized attraction.’ These molecules 
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have been experimentally proved by Keely to be formed of all three modes of vibration ; the proof 
being that they respond to all three modes when subjected to the tests of compound concordant 
impulses. It is through the disturbance of this oscillatory equilibrium, by means of resonant 
impulses, that Keely alters the relations of the vibratory impulses which constitute matter. 

‘This he does by striking the same chord in three octaves, representing the third, sixth, and 
ninth of the scale. Of these, the sixth reduces the range of molecular vibrations or oscillations ; and, 
by thus bringing nearer to each other the neutral centres, increases solidifications. The ninth extends 
the range of molecular oscillation, and thus tends to give greater tenuity to the mass. It induces ` 
trajectile velocity ' form neutral centres, or ` neutral radiation. ' 

Experiment shows that molecular dissociation does not take place until the molecule attains an 
oscillation approaching, if not fully reaching, two-thirds of its diameter. This can be effected by 
means of the action of the ` enharmonic ' or ` radiating ' current applied to the mass, after its 
‘molecules have once been disturbed by an "introductory impulse; ' that is, by the musical note above 
mentioned. The third represents the ` dominant, ' and when brought under control of a harmonic 
resonant impulse induces a complete rearrangement of the modes of vibration and oscillation ; in 
other words, will transform the mass either into its component initial forces, or into some other form 
of matter. 

It is the study of the dominant to which Keely has devoted his recent researches. He aims to 
control the power he evolves by altering the dominant or etheric mode of vibration in the triplicate 
flows of force. 

As all molecules and masses are mere centres of harmonized vibrations, temporarily held in 
suspension by simple laws identical with those of resonance, it follows that these centres can be 
broken up or divided by certain orders of vibration impinging upon and disturbing them. 

Itisa familiar fact that a cord in vibration tends to produce a similar vibration in a cord placed. 
mear it. This property belongs to all vibrations, whether resonant or not, and they exert it in 
proportion to the ` order ' to which they belong. The distance in space to which this power extends, 
or can be extended, is what is called ` the sympathetic outreach ' of the current or flow. 

In this manner we have ` sympathetic negative attraction, ' and ^ sympathetic positive 
propulsion, ' with reference to the ` outreach ' of the third or dominant current of the stream, which 
is allied to the order of etheric vibrations. Each molecule of a given mass of matter represents the 
same harmonic chord or note in its oscillatory motion. The ` chord of the mass ' is, therefore, the 
chord of every molecule the mass. But, as the condition of absolutely stable equilibrium is 
theoretical only, and does not exist in nature, the chord of the mass is constantly changing. Yet we 
‘must learn to control this ^ chord of the mass by resonant induction, if we would gain command of 
the molecular forces. 

Keely believes he has solved this problem, by the invention of a mechanical device which 
brings the chords of all masses within the conditions of a few simple acoustic tests. The range of 
‘molecular oscillation is affected differently in different substances when submitted to the same 
vibratory impulse, and these ranges can be measured. 

In the three metals, silver, gold, and platina, we obtain the proportions — 3 : 6 : 9 : — As this 
is the primary relation of the modes of vibration, a wire made of these three metals is peculiarly 
adapted to transmit concordant impulses : and nodes made of these substances placed upon a wire, 
transmitting resonant vibrations, indicate, by the different orders of vibration induced in them, the 
rate of oscillations of the atomic constituents. 

‘The phenomenon of rotation arises from the harmonic interaction of the dominant and 
enharmonic elements of the flow, in other words, the first and third, the third and ninth, etc; those 
whose vibrations bear the proportions to each other 33 1/3 : 100. A practical example of rotation is 
а wheel in revolution on its axis. This is force in its commercial or economic aspect. To accomplish 
this result by molecular vibratory action, we must gain control of the ` negative attractive * or ` 
enharmonic ' current of the triple flow, and the problem is then solved up to any limit of power. 

So much for the good Professor. 
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At first inspection the abstract appears quite clear. On a closer look it becomes quite obvious 
that Professor Brinton did not know much about music and harmonics, otherwise he would have 
clarified obvious ambiguities in his paper. 

‘Take for instance: 

Each by itself is called a ‘current,’ and all three must be present in every "stream! or ‘flow’ of 
force. The relations of the currents in every flow are expressible in thirds, and it is experimentally 
demonstrable that the relation of the three are in the order named: as 33 1/3 : 66 2/3 : 100. 

What does he mean here? Is he talking about harmonics or amplitude when he talks about the 
relationship between the flows? 

Further: 

This he does by striking the same chord in three octaves, representing the third, sixth, and 
ninth of the scale. 

Here he appears to be talking about harmonics, What is confusing is the term "chords". The 
first, sixths and ninth of a scale are harmonics of the same note. They do not represent a chord, 
unless he is talking about the third, sixths and ninth octave. 

And: 

It is a familiar fact that a cord in vibration tends to produce a similar vibration in a cord 
placed near it. 

‘This sentence does not make sense whether he means cord or chord. 

‘Then this: 

In the three metals, silver, gold, and platina, we obtain the proportions — 3 : 6 : 9 : -— As this 
is the primary relation of the modes of vibration, a wire made of these three metals is peculiarly 
adapted to transmit concordant impulses : and nodes made of these substances placed upon a wire, 
transmitting resonant vibrations, indicate, by the different orders of vibration induced in them, the 
rate of oscillations of the atomic constituents. 

‘What on earth is that supposed to mean "nodes made of these substances placed upon a wire"? 

And finally: 

The phenomenon of rotation arises [rom the harmonic interaction of the dominant and 
enharmonic elements of the flow, in other words, the first and third, the third and ninth, etc; those 
whose vibrations bear the proportions to each other 33 1/3 : 100. 

Here he is talking again of either harmonics or amplitude. 

It would appear that the good Professor did not know what he was talking about, which is 
perhaps not strange since he was a medical doctor and presumably a theosophist. 

‘There is of course one other explanation and that is that Professor Brinton's paper was 
tampered with at the direction of the Theosophical Society who judged the knowledge he was 
imparting too dangerous in the "wrong hands", as evident in Helena Blavatsky's book The Secret 
Doctrine, Chapter 10. But more of that in my chapter on Keely and Theosophy. 


Keely's Model of Molecular Structure 
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Each molecule has three envelopes. The most external one may be illustrated by an india- 
rubber ball on which are traced a number of meridian lines. 

On another ball, three envelopes are represented. The outer hemisphere of one of the 
envelopes is removed to show the under envelope, the outer hemisphere of which is removed in still 
another part of the diagram to show the inmost envelope. 

‘A third diagram shows the position of the atoms which the rotating envelopes enclose. 


A fourth diagram shows the lines of interference of the rotating envelopes. There being three 
perfect envelopes, these of necessity must have six poles, to which add the neutral centre of the 
sphere itself, comprising the origin of the septenary (7) of mysticism which is universal in nature. 

"The fifth diagram shows the subdivision of matter into atomic, atomolic, and atomolinic. A 
black disc representing a sphere shows the negative atom; two white discs also representing 
spheres, illustrate the two positive atoms in the triad, completing the tertiary aggregation forming 
the molecule. 

Each atom is in turn composed of three atomoles; in the negative atom are three positive 
atomoles, positive in the sense of activity; in the positive atom are also three atomoles, two of 
which are negative, i.e. passive, and one positive. 

"The negative is always that which seeks the neutral centre; for instance, the sun is a medium 
for transmitting radiant energy of positive order, which all the planets receive negatively, ie. it 
focalizes upon their neutral centres. This order extends to infinity. 

‘The final diagram presented was simply intended to further elucidate the action of the rotating 
envelopes, illustrating the compressing force of the rotating spheral and the protection of the neutral 
poles. 

In the rotating envelopes force acts in the opposite direction to its action in the revolution of 
the earth, where the centrifugal action is greatest at the equator; and the greater the speed of 
rotation, the greater the centre-fleeing force. 

In the case of the etheric envelope, however, the greater the speed of rotation, the more 
powerful is the centripetal (centre-seeking) force which compresses the atoms within; the pressure, 
therefore, is greatest at the equator and gradually lessens toward the poles. 

If there were only one envelope, the tendency would be for the atoms to be oblate, to fly out at 
the poles, where the pressure is least. 

A beautiful provision of nature obviates this, by providing three envelopes, rotating one within 
the other, like three shells; the line of greatest internal pressure in each one of which being protected 
by the equatorial lines, the line of greatest pressure covering the line of least pressure on the others, 
Each of the three atoms is placed directly under one pole of each of the three envelopes. 

If the rotating envelope of the molecule were in any way checked in its motion, the enclosed 
matter would immediately burst forth, producing the phenomenon of integration, releasing from its 
previously pent-up condition a volume of matter many times as great as that before disintegration 
took place. 
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Sound-force moving at certain rates of vibration negatizes the action of the rotating envelopes, 
producing conditions which result in their breaking up, followed by the separation of the atoms 
contained in those envelopes, and also of inter-molecular substance occupying space not taken up 
by the atoms, 

By successive orders of vibration the atoms, atomoles, and atomolini are disintegrated, and so 
on to the luminous order, where all control ceases. 

The human brain being formed of an inestimable number of spherical resonators, termed in 
‘medical science NERVE CELLS, forming the gray matter of the brain, these minute spheres take up 
the THOUGHT FORCE which permeates all space in endless waves, eternally active. 

This force we term ATOMOLIC; the cells are composed of ATOMOLES, whose vibratory 
‘motions under the action of universal THOUGHT FORCE result in the phenomena of thought, 
cognition, intellection, etc. Understanding this, no one should continue to feel surprise at the 
varying emotions and impulses of a human being in an undeveloped state, as only by developed 
WILL can the motions of this force be directed. 

‘The entire human economy, in the action of all its functions, assimilations, and motions, is the 
result of differentiation of this unitary force, all tending to supply the instrument connecting the 
organism with this force (the brain) with certain gases whereby it sustains its ceaseless action from 
birth to death: these gases supply the rotating envelopes with necessary substance for their 
continued activity. Were this supply cut off, death would immediately ensue; it is a fact well 
demonstrated that the resonating brain-structure is the first to undergo decomposition. 

In all embodied conditions of the manifested universe, the law of harmony reigns supreme; the 
cause of this manifestation is the result of the positive being stronger than the negative; the positive 
is everywhere the dominant order of the universe; this reality is perfectly embodied in the word I 
AM; itis the reason why annihilation is both inconceivable and impossible in the universe. 

‘The truth of this statement can be experimentally demonstrated; its law is found in all 
threefold aggregations, and there is a UNIVERSAL trinity composed of two positives and one 
negative. 

Eternal consciousness, immortal life, and an infinite order of beings is the result, whilst every 
provision is made in the order of creation for the happiness and enjoyment of all manifested beings. 
Conditions are also provided whereby satiety falls to the lot of none. 

‘The eternally conscious entity - call it by whatever name we please - moves in cycles as 
eternal and infinite as itself; it oscillates and vibrates perpetually and is never unconscious of any 
present condition, be it pain or pleasure, joy or sorrow, shame or glory; like the pendulum of a clock 
or the sun, moon, or tides, it swings from the one to the other of these conditions, now in pleasure, 
now in pain, by its contact with the extremes of all varying conditions, like a child which throws up 
its head and laughing for joy exclaims, 1 KNOW 1 AM. 

So much for W. J. Colville, whoever he was. 

For further reading on Keely’s theories 1 have included the following dissertation, also 
reputedly from Colville's “metaphysical novel" Dashed against the Rock, Keely's Forty Laws of 
Sympathetic Vibratory Physics in the appendix. 


Comments on Keely's Theories 

Keely offers a philosophy, seemingly supported by his discoveries, that is coherent and 
elegant in its simplicity. In effect what he is saying is that the whole universe is but a manifestation 
of the Holy Trinity and can be understood through that principle alone. 

No wonder the theosophists loved him. 

How much of Keely's theories are an attempt to keep his funding going by telling theosophists 
‘what the wanted to hear is anyone's guess. 

His theories, though interesting and attractive, should not be taken too literally. The proof of a 
good theory, however transient, lies in its ability to lead to further knowledge and discovery. 

In over 120 years Keely's theories, though studied by thousands of earnest researchers, have 
led to nothing. 
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"That in itself is telling, 

If Keely's achievements are real, as I am endeavouring to show, we must look first and 
foremost at his machines and analyse what he has to say about his experiments and his results. 

In places it is helpful to look at what Keely thought had happened, but let us not focus on the 
religious aspect of his explanations and consider that his penultimate truth, 

‘There is no such thing as a "Sacred Science", there is only science. 

Keely's achievements will never be understood through his theories alone, for a start we do 
not know what they were. Keely's writings have mysteriously disappeared, his machines can no 
longer be examined, all we have are a few photographs and a few newspaper articles that can be 
credited with any degree of objectivity, the rest are second hand accounts by theosophists who, by 
their own admission, judged Keely's discoveries too dangerous to be made public. The role of the 
‘Theosophical Society is covered in my chapter on Keely and Theosophy. 


Keely Explains his Motor 


‘The following is an article written by Keely where he explains one of his motors. This is one 
of his later motors, perhaps the last one he ever built. 1 have been fortunate to find three 
contemporary photographs of the device. Mark Baker in the attached biography of Keely wrote: 

The New Science Review for April 1895 has an article discussing the action of the motor, 
entitled "The Operation of the Vibratory Circuit", by Mr. Keely himself. It is an almost incredible 
jumble of technical terms: ‘molecular vibration’, ‘sympathetic equilibrium’, ‘oscillation of the atom", 
"etheric disintegration’, quadruple negative harmonics’, ‘atomic triplets’ 

1 believe this to be the article. Г omitted Part 2 of this article as it deals with magnetism and is 
not helpful here. 


THE OPERATION OF THE VIBRATORY CIRCUIT. 


(By Polar and Depolar Sympathetic Interchange, as Associated with the Transmitter.) 

By JOHN W. KEELY. 

PARTI 

1 have long held an opinion almost amounting to a conviction that the various forms under 
which the forces of matter are made manifest have опе common origin; or, in other words, are so 
directly related and mutually dependent that they are convertible, as it were, into one another, and 
possess equivalents of power in their action. FARADAY. 

The working part of this device consists, first, of an outside ring carrying on its inside face 
nine pieces -- equidistant from each other --- called polar accelerators; which constitute the polar 
field or polar circuit. Second, another ring of less diameter, situated inside of the larger ring, and 
carrying on its face eight disks, with a triple grouping in each, representing the depolar field, or 
field of high polar interference. In the Centre is placed a resonating intensifier, through which the 
sympathetic currents pass. By a spiro-vibrophonic arrangement these currents are diverted toward 
the neutral Centre of the earth. 
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‘This device is the sympathetic multiplying agent for the polar field, and the negatizing agent 
for the anti-polar field. When under action it is entirely subservient to the transmitter, both in regard 
to high intensification and thorough neutralization of polar and depolar interchange. 


THE PHILOSOPHY OF ITS ACTION 


‘The circles containing the sensitized disks — both polar and depolar - are in sympathetic 
relation to the polar negative circuits of the earth, and in a condition to be brought into action by the 
negative transmitter. The sympathetic conditions of ће polar and depolar field of the circuits 
remain latent until the transmitter is associated and the introductory impulse given. Then conditions 
assert themselves which demonstrate the wonderful power of sympathetic action in abeyance to the 
laws by which they are governed. 

‘The introductory impulse represents the sympathetic chord of unity to polar attraction. When 
this is given, the polar outreach is immediately established in the polar circuit, which seeks to 
assimilate itself to the anti-polar, or triple groupings; but as the alternation of the two circuits 
represents a condition of sympathetic antagonism (as 8 is to 9), an intensified differentiated wave 
‘motion is induced between the two, thus developing eight alternations, or waves, to one revolution 
of the device. 

Consequently, an equation cannot be established on account of this negative interference, 
which represents the power exerted to bring about sympathetic equation between the neutral centre 
of terrestrial gravity and sympathetic outreach, 1 the power that induces planetary suspension. 

Every revolution of the circuits represents eight distinct polar and depolar waves. When the 
‘maximum (five hundred revolutions per minute) is reached, there are four thousand polar and 
depolar interchanges. In sympathetic philosophy the polar circuit represents the brain power of the 
instrument, or the medium of impregnation from celestial radiating outflow; the depolar circuit 
represents the organism, which is actuated to do the sympathetic work as dictated by the same 
power, or element, 2 that virtually operates our physical organisms; the work done representing the 
power expended to equate the power transmitted, although the movements in the physical organism 
are much more complicated. 

The polar flow, as induced by the transmitter, is intensified or diminished by an oscillating bar 
which governs the revolutions to any number without variation. 

‘The aerial propeller has a sympathetic polar accumulator and disperser in one instrument, 
which is entirely distinct from any of the devices intended for terrestrial use; also other mechanical 
adjuncts not needed on land nor water. 

AII forms of non-sympathetic machinery have, associated with them, conditions of centrifugal 
force on the ratio of the velocity induced; the diverging power from the centre of induction being 
governed specifically by its gravital weight according to the diameter it occupies in its circle of 
rotation. 

In a sympathetic negative circuit this order of conditions is reversed; for the power of neutral 
attraction draws the molecules of any mass, no matter what the weight, toward the centre of rotation 
(instead of toward its periphery) according to the intensity of the negative vibration that is induced 
‘upon that particular circle. 

Our earth, in its routine of revolution, is governed by the same law in every particular; its 
mass tending toward its centre of neutrality with a force that is equivalent to the character and 
velocity of its rotation. If its rotation were increased, the tendency of everything associated with it 
would be increased toward its centre of neutrality on the same ratio. That is, a pound in weight 
would, under certain conditions of increased velocity, become two pounds in weight. The laws 
governing the sympathetic rotation of vibratory machinery are the same laws that govern planetary 
suspension. To those who have not witnessed the operation of my devices, my theories must indeed 
seem wild; but the laws of nature are the same yesterday today and forever. They know no change; 
and sympathetic physics, demonstrated mechanically, must triumph over all ridicule and opposition 


in the end. To contradict the laws governing sympathetic rotation is to contradict the laws governing 
planetary suspension, as 1 am prepared to demonstrate. 

If the earth were rotated on a shaft by mechanical force, the present condition of its rotations 
would be reversed; everything on its surface would fly off at a tangent, on the ratio of the velocity 
induced, The equilibrium of all things would also be changed. The gyroscope reveals astounding 
facts in relation to this philosophy, even when operated mechanically. No other known device is so 
nearly associated with sympathetic vibratory physics. 

‘The vitalization of the disks for the polar and depolar field is established on the ratio of thirds, 
sixths, and ninths; the ninths being the circuit occupied by the polar field, must represent, in the 
scale of vitalized focalized intensity, 100 in my system: sixths in the depolar field, or 66 2/3; and in 
the neutral field, or thirds, 33 1/3. The triplets must represent one true chord of equation. The 
sympathetic transmitter transfers any degree of intensity desired from zero up to disintegration; all 
the transfers being made above the line of the first inaudible, as associated with my resonating 
system of transfer. 

On the sixths and ninths, in the progressive triple subdivision of the elements of water, the 
nearest sympathetic approach is made to the high luminous, which is the main sympathetic link to 
the earth's polar negative envelope, and the one whereby coordination is effected for commercial 
work, In short, this progressive condition establishes the necessary association between celestial 
radiation and terrestrial outreach, in regard to controlling the polar negative attractive force in 
‘mechanics; whether for serial navigation or for terrestrial commercial work, in all its multiplied 
forms, 

‘The atmospheric envelope of our earth owes its activity and its volume entirely to celestial 
radiating forces. Reception and dispersion are kept up by atomic and interatomic conflict between 
the dominant and enharmonic currents of the triune polar stream. The harmonic and enharmonic 
current with the dominant (in the electric stream) by their sympathetic association evolve the energy 
of matter, The mechanical proof of the correctness of my theories, in sympathetic or spiritual 
physics, is so overwhelming in its simplicity that it needs but to be witnessed to convince the most 
learned or the most simple mind that this system will place both science and commerce on a 
platform which will elevate each to a level far higher than those they now occupy. 


Keely's System of Graduation 


АН of Keely's system revolves around the introduction of a specific, pure, tightly controlled, 
complex waveform into a resonating cavity. 

"That, believe it or not, is the be all and end all of Keely's technology. 

The Premise: 

When specific conditions are met inside a resonating cavity a stable beam of "coherent sound" 
is formed, similar to a laser beam, that is capable of reaching into the heart of matter. 

By using the principles of an ultrasonic horn it is possible to conduct that beam along a 
waveguide and enable it to act upon matter outside the confines of the generating chamber. 

More of that in the chapter on ultrasonic horns. 1 am only including it here to show why the 
system of graduation is vital. 

Keely insists that three flows need to be generated that are in precise relationship to each other 
as to frequency and amplitude. 

This is unbelievably difficult to achieve by acoustic means alone. 

Going back to my earlier simplified model of his liberator, 
disintegrator or whatever else he chose to call it from time to time, we 
see clearly the approach taken by Keely. 

Although we do not have any photographs of the inside of the small 
spherical device he used in later experiments we do have explicit photos 
of earlier devices that operate on the same principle and were used for 
the same purpose, Because of that we can form a fairly precise picture of 
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what its internal adjuncts looked like. 

Itall boils down to this 
1) An external set of resonators that can be excited by either acoustic or mechanical means. 
2) A resonating cavity. 

3) An internal set of resonators that are activated through resonance by the pressure waves 
generated by the outside resonators and conducted through the structure itself. 
4) A wave guide capable of transporting the collimated waveform to an outside point to act upon. 

‘The successful operation of the device relies on resonance alone. That means that all 
component parts of the device must be in harmonic relationship to each other without interference 
and without the introduction of incompatible frequencies. It also means that all parts must be tuned 
with utmost precision. 

Quite a feat! But it does not stop there. 

In order to manipulate the amplitude of specific frequencies in relation to the others multiple 
resonators for each flow are required. They also must be tuned with utmost precision, otherwise 
they will generate beat frequencies. 

Keely informs us that the sympathetic concordance must be so precise that tuning alone is not 
enough. 

The nearest approach to molecular uniformity in metallic masses is in the wire drawn for 
commercial uses, gold and platina being the nearest to freedom from differentiation. But even these 
wires, when tested by a certain condition of the first order of intensified molecular vibration, for a 
transferring medium between centres of neutrality, I find to be entirely inadequate for the transfer 
of concordant unition, as between one and the other, on account of nodal interferences. We can 
appreciate the difficulty of converting such a medium to a uniform molecular link, by knowing that 
it can be accomplished only by removing all nodal interference, by inducing between the nodal 
waves a condition in which they become subservient to the inter-sympathetic vibratory molecular 
link of such structure or wire. 

Therefore, it is necessary to submit the wire to a system of graduation in order to find what. 
the combined chords of these nodal interferences represent when focalized to one general centre. 
Then the differentiation between these nodal waves and the inter-molecular link must be equated, 
by what I call a process of vibratory induction, so as to induce pure concordance between one and 
the other. To elaborate on this system of graduation, for effecting conditions necessary to ensure 
perfect and unadulterated transmission, would make up a book that would take days to read and 
‘months to study. 

The graduating of a perfectly constructed instrument to a condition to transmit 
sympathetically, is no standard whatever for any other one that may be built, nor ever will be, 
because no concordant conditions of compound molecular aggregation can ever exist in visible 
groupings. If it were even possible to make their parts perfectly accurate one to the other, in regard 
to atmospheric displacement and weight, their resonating qualities would have a high rate of 
sympathetic variation in their molecular groupings alone. If one thousand million of coins, each 
one representing a certain standard value, and all struck from the same die, were sympathetically 
graduated under a vibratory subdivision of 150,000, the most amazing variation would present 
itself, as between each individual coin throughout the number, in regard to their molecular 
grouping and resonance. 

KEELY. 

The above passage makes it clear that after precise tuning his components must be subjected 
to a vibratory stream to bring about a more favourable molecular structure free of nodal 
interferences. 

So what was Keely’s procedure? 

From isolated bits he discloses here and there I believe we can assemble a fairly accurate 
picture of what he did. 

In drawn wires and tubes as well as in spun shells a certain amount of molecular alignment is 
already achieved by the manufacturing process. 
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Not so in cast components or in components that have been shaped, say by bending a tube or 
rolled strip into a ring. In order to produce a certain degree of uniformity Keely used a process of 
annealing. 

He heated the components to cherry red heat and then cooled them down very slowly in a sand 
bath, The sand had been preheated to the same temperature as the component in order to avoid 
thermal shock. 

It is а well known technique to create uniformity and eliminate internal stresses. Keely 
describes the process in one of his elucidations. 

Having achieved uniformity as far as the manufacturing process allows he now proceeds to 
tune his components to the required frequencies. By using a vibrating microscope he would have 
been able to tune them to a precision better than 1 Hertz. 

Even that was not enough for his purposes. He then subjected his components to a vibratory 
stream for extended periods of time. This was to achieve a better, more favourable molecular 
structure. 

As stated earlier, I believe he used a wind chest, 
some organ pipes and compressed air to generate the 
frequencies required for as long as necessary. 

‘The final adjustment after mounting was achieved 
by adjusting diaphragms in some of the resonators of his 
motor. 

Acoustic feedback was controlled by dampening 
some resonators with small tubes of gum. 

As sophisticated as the system was there must have 
still been some unwanted frequencies occurring which 
Keely controlled with special resonators that directed a 
negatising vibration" at them. Just how he achieved the 
required phase shift by purely acoustic means is unclear 
to me at this stage. He talks about it though in places. 

This I believe is in essence Keelys system of 
graduation, 

Today there are far more precise and less 
cumbersome methods available to achieve the same 
effects, something that 1 will go into in the chapter on 
"Design of a Keely Device using Modern Technology 
Which at the moment exists only in note form, 


Keely's "Fraud" 


Quotes from the Contemporary Press 


After Keely died on Nov. 18, 1898, suspicious 
skeptics and newspaper reporters did a careful 
examination of his laboratory. Some of Keelys 
machinery had already been removed by "believers" who 
hoped they could make it work. 

A Boston electrician, Burton Kinraide, removed the. 
engine to his home at Jamaica Plains. Some of the 
apparatus ended up in England. No one could make it 
function as it had in Keely's laboratory. The secret was 
not in the machines; the secret was in the laboratory 
building itself. 
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Engineer Alexander Scott and Mrs. Moore's son, Clarence, examined the building, 
accompanied by press and photographers. False ceilings and floors were ripped up to reveal 
‘mechanical belts and linkages to a silent water motor in the basement (two floors below the 
laboratory). A system of pneumatic switches under the floor boards could be used to turn machinery 
on and off. A three-ton sphere was found in the basement, apparently a reservoir for compressed air. 

"The walls, ceilings and even apparently solid beams were found to have hidden pipework. The 
evidence of fraud on a grand scale was obvious and undeniable. 

What's really remarkable is that Mrs. Moore had persuaded a number of apparently 
respectable scientists to observe Keely's demonstrations, and some of them affirmed that they were 
impressed, and even convinced that Keely had made revolutionary scientific discoveries. Why were 
some so easily duped by Keely's obvious (though very elaborate) deceptions, which were correctly 
guessed by more perceptive and skeptical observers? Of course, it must be stated that Keely never 
allowed anyone to examine his machines, independently test them, or even look inside of them. 
Even today, scam artists promoting energy machines can find at least a few degree-holding 
engineers or physicists willing to declare publicly that they found no fraud or deception in the 
machines and who are convinced that new scientific principles are at work. So much for "expert 
witnesses". mM =] 

Keely had kept his company going for 26 years 1 
without ever putting a product on the market, paying a 
dividend or revealing his secrets. Thats his one 
undisputed accomplishment. He never divulged his 
secrets with anyone, so far as we know. One close 
friend reported that he had once asked Keely "John, 

‘what do you want for an epitaph?" His answer: "Keely, 
the greatest humbug of the nineteenth century." 

The evidence that this equipment existed is 
undeniable. The conclusion that Keely used 
compressed air to operate his machines appeared to be proven and history has left it at that, 

But is it true? I do not think so. The evidence speaks against it. 

We have detailed and explicit photographs of some of Keel's motors in assembled and 
disassembled states, There is nothing in his motors for compressed air to act upon. The very people 
that cried fraud were at the time in possession of his motors. It would have been a simple matter to 
disassemble them and show the driving mechanism (some air turbine or some piston arrangement), 
Photos of such an arrangement would have convinced the sternest sceptics. 

No such proof was forthcoming. It simply did not exist, So is there another reason for the 
existence of the compressed air equipment and can we after all this time reconstruct what it was 
used for based on existing evidence alone. 

1 believe I have found the answer to that puzzle. 

1 have talked at length about the necessity of bringing about structural changes in the materials 
of his resonators in order to achieve pure resonant frequencies free from nodal interferences. Keely 
tells us that this is achievable through subjecting his resonators to a stream of "pure concordant 
harmonies", an essential part in his system of "graduation". This stream had to be kept up for 
extended periods of time to bring about the re-arrangement, at least weeks, if not months. 

So, how did he do it? 

Today it would be a simple matter. Connect a series of phase locked loops to an amplifier, and 
a speaker. Put the speaker into some sort of soundproof box to eliminate rogue frequencies from the 
environment, mount his resonators to be graduated inside the box and let the thing run for the time 
required. 

But Keely did not have access to that kind of technology. 

How then could the same effect be achieved with the technology of the day? 

Again we must look to Rudolph Koenig and his scientific apparatus. Koenig calls his device 
in his catalogue "Wind Chest" 
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Koenig's Wind Chest 


"The way it operates is simple. 

On top of a hollow box are mounted one or more organ 
pipes. The box is connected to an air supply and voila an audio 
generator capable of generating complex waveforms that will 
‘work as long as the air supply is kept up. 

Notice the air supply at the back and the organ stops in the 
front. 

Of course you can have as many pipes as you want as long 
as the wind chest is big enough. 

‘This explains the water motor, the compressed air sphere 
and the pipes leading into his workshop. There really was no other 
жау of doing it in Keely's time. 


Keely's use of Thirds 


‘Throughout his writings Keely continually talks about the necessity of tuning his resonators to 
"thirds" in order to achieve the effects he is after. 

‘So what are the "thirds"? 

Unfortunately here is where it gets complicated, In music the term can apply to three different 
conditions: 

1) Third octave 

2) Third harmonic 

3) Major Third, Minor Third 

So, what are they and which one is he referring to? 

‘Third Octave 

‘Third octave is clear. This is simply fundamental frequency x 2 x 2 

C= 256 (Ist octave) 

C= 512 (2nd octave) 

C -1024 (3rd octave) 

He often refers to first, third, sixth and ninth octaves. 

Third Harmonic 

He also refers to frequencies relating to each other in the ratio of 33 1/3 : 100, 

Clearly here he means harmonic thirds, The third harmonic is the fundamental frequency 
multiplied by 3 or one third the wavelength of the fundamental. 

Major Third 

‘A Major third is a musical interval that is the fundamental frequency multiplied by 5 and 
divided by 4. The two notes combined constitute a pure harmonic chord. 

А pure harmonic chord in many keys can only be produced by using an enharmonic keyboard 
or on a violin where there are no fixed positions for the notes. He talks about the use of enharmonic 
scales. He also talks about the use of E double flat, a clear indication that he is talking about a major 
enharmonic fifth interval in the scale of B flat, which he mentions also. 

‘This is where it gets confusing. Keely uses the term thirds in conjunction with all three 
assuming that the reader has sufficient musical knowledge to tell which one is meant. 

Since we often have only short quotes of what Keely actually said we can only guess in what 
context the word third applies. 

Increasing Amplitude 

As if that is not enough in some of his writings the term applies to amplitude rather than 
frequency. 
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One of the first things we notice by studying Keely's machines in the large number of 
resonators he is using. Far too many to construct say a chord in three octaves, For that he would 
have needed only nine, three for each octave. 

So why did he use so many? 

Keely worked with acoustic resonators to generate his waveforms. 

Say he was using the chord C major, ie. C - E - С. The interval between C and E is a major 
third, the interval between Е and С is a minor third the interval between C and G a perfect fifth. ЕЗ 
and G3 are the 3rd and 5th harmonics of C1. 

‘The three notes being struck simultaneously results in each note contributing harmonically to 
the sound created, achieving overtones further into the spectrum (i.e. of higher frequencies) than 
that Note С could have achieved оп its own regardless of amplitude (volume). 

Keely was after very high frequencies, far higher than the note could have achieved on its own 
with effect. It is believed overtones stretch into infinity albeit with much reduced volume. 

So how do you increase the volume of overtones far into the spectrum? 

In order to increase the amplitude of the overtones he had to increase the amplitude of the 
notes contributing to it. 

There was only one way he could do it with the technology of the day. He did what organ 
builders had been doing for centuries. 

As I said earlier, an organ pipe either goes full blast or is silent, there are no in-betweens. 

‘There is only one way and that is to add more pipes of the same construction and pitch. That is 
why large organs have over 5000 pipes. No typing error, they can really have that many. Keely did 
the same with his resonators. 

Here something interesting occurs. 

If you add one more pipe you increase the volume by 100%. Or by a factor of two. Adding 
опе more you increase the original volume by a factor of three and so on. 

See what I mean? 

The volume increase follows the same arithmetic progression as the harmonics. 

This where Keely parted company with contemporary acoustics. His machines exhibited not 
only precise mathematical relationships between the notes, but also in their relative amplitude. 

1 consider this a vital aspect in the overall design of his machines. 

Thave in all my research never come across a comment that mentions that fact. 


The Scale of B-flat and its Importance. 


‘The only scale that Keely mentions in his writings is the scale of B-flat. It appears strange that 
no other scale is ever mentioned considering the man was doing research into harmonic 
relationships, musical intervals and chords. Her are two of the many occurrences to give an 
illustration what I mean: 

The only two vibratory conditions that can be so associated as to excite high sympathetic 
affinity, as between two physical organisms, are: - 
theric chord of B flat, 3rd octave, and on Etheric sympathetic chords transmission 
Eb on the scale 3rd, Gths and 9ths; octaves harmonic; having the 3rd dominant; the 6th 
enharmonic, and the 9th diatonic. 

The chord mass representing the musical sphere, being the sympathetic etheric chord of B flat 
third octave OO € 6 6 € 

KEELY 

Example.- Suppose that we had just received from the machine shop a spun shell of twelve 
inches internal diameter, 1-32 of an inch thick, which represents an atmospheric volume of 904'77 
cubic inches. On determination by research we find the shell to be on its resonating volume B flat, 
and the molecular volume of the metal that the sphere is composed of B natural. This or any other 
antagonistic chord, as between the chord mass of the shell and its atmospheric volume, would not 
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interfere, but would come under subservience. We now pass a steel shaft through its centre, € inch 
in diameter, which represents its axial rest. This shaft submits the atmospheric volume of the shell 
to a certain displacement or reduction, to correct which we first register the chord note of its mass, 
and find it to be antagonistic to the chord mass of the shell, a certain portion of an octave. This 
must be corrected. The molecular volume of the shaft must be reduced in volume, either by filing or 
turning, so as to represent the first B flat chord that is reached by such reduction. When this is done 
the first line of interference is neutralized, and the condition of sympathy is as pure between the 
parts as it was when the globe was minus its axis. There is now introduced on its axis a ring which 
has seven tubes or graduating resonators, the ring being two-thirds the diameter of the globe, the 
resonators three inches long and @ inch diameter, each one to be set on the chord of B flat, which 
is done by sliding the small diaphragm in the tube to a point that will indicate B flat. This setting 
then controls the metallic displacement of the metallic combination, as also of the arms necessary 
to hold the ring and resonators on shaft or axis. Thus the second equation is established, both on 
resonation and displacement. We are now ready to introduce the diatonic scale ring of three 
octaves which is set at two-thirds of the scale antagonistic to the chord mass of the globe itself, 
which is done by graduating every third pin of its scale to B flat thirds, which represent 
antagonistic thirds to the shell's molecular mass. This antagonism must be thoroughly sensitive to 
the chord-mass of one of the hemispheres of which the globe is composed. The axis of the scale-ring 
must rotate loosely on the globe's shaft without revolving with the globe itself, which it is prevented 
from doing so by being weighted on one side of the ring by a small hollow brass ball, holding about 
two ounces of lead. The remaining [Page 13] work on the device is finished by painting the interior 
of the globe, one hemisphere black and one white, and attaching a rubber bulb, such as is used to 
spray perfume, to the hollow end of the shaft. This bulb equates vibratory undulations, thus 
preventing an equation of molecular bombardment on its dark side when sympathetically 
influenced. It is now in condition to denote the sympathetic concordance between living physical 
organisms, or the receptive transmittive concordance necessary to induce rotation. 

KEELY. 

So, is there something special about the use of B-flat or is it simply that he started his work 
using B-flat in his first machine and found it too cumbersome to change all his graduating 
instruments, tuning forks, reference forks in his vibratory microscope and so forth over to some 
other key? It certainly would have been easier to continue in the same key, rather than re-calibrating 
everything. 

And, if that was not the reason, what other reason could there be? 

An added complication is that we do not know what Keely's B-flat means in terms of 
frequency. 

Easy you say, go to a piano, the black key between A and B is B-flat. 

Actually, it isn't. Aside from the fact that on the tempered scale we are using B-flat and A- 
sharp are the same note, when in reality they are two different notes that have been adjusted to a 
‘common denominator to make playing easier there is the question of concert pitch. 

So what is a concert pitch and why is it important? 

In order for any number of musical instruments to be able to play together and sound 
harmonious they all must be tuned to the same pitch. The concert pitch is an agreed upon arbitrary 
value that acts as a reference point to which all instruments are tuned. In common use today is 
A-7440, that means that the A above middle C has a frequency of 440 cycles per second or Hertz. 
‘Though common in English speaking countries it is by no means universal. Continental Europe uses 
А=442 whereas Germany, Austria and China use A-445. But that standard was first proposed in 
1939 and only introduced in 1955 when the International Standards Association adopted A=440 as 
15016. In other words long after Keely's time. 

So, to what pitch did Keely tune his machines? 

We don't know. It cold have been anything between 435 and 445, though there were concert 
piches around in the 19th century that were outside even that wide range. Bearing that in mind let us 
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choose the midpoint between these values as a starting point in our examination. If we now create a 
Pythagorean diatonic scale around A-440 we get about 261.12 for middle C. going down six 
octaves we get around C-4.08. 

Now we make а startling discovery. 

On the scale C=4,08 B-flat becomes 7.25333 and B-natural becomes 7.74562. These are 
almost exactly the accepted boundary values of the Schumann Resonance, the resonant frequency of 
earth! Curiously enough these are also the frequency band of alpha brain waves associated with 
elation and religious feelings. 

See for yourself in the attached spreadsheet: 
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Coincidence? Perhaps not. 

Keely was evidently aware of having tapped into some field or other as the following 
comments of his show. 

"It is only necessary to ascertain the terrestrial chord masses to be able to run sympathetic 
machinery. When I have mastered these mechanical difficulties 1 shall be able to control this most 
subtle force.” 

and 

"АП diversion from the polar terrestrial envelope are but nodal outreaches, induced by the 
proper order of sympathetic vibration; not dissociations and associations of sympathy; but 
operating on the same principle as the outflow, or nodal outreach of the mental organism toward 
the physical, in its control over it. 

and 

"It is through the action of nature's sympathetic forces that planets are born and their volume 
of matter augmented. If the sympathetic, negative polar stream were cut off [rom the earth, its 
molecular mass would become independent, and would float away into space as would a soap 
bubble filled with warm air. 

and 

Though alternate active energy could be evolved in a cubic inch of steel, by the proper 
sympathetic exciter, to do the work of a horse, by its sympathetic association with the polar force in 
alternate polarization and depolarization. This is the power that I am now getting under control to 
do commercial work. In other words, 1 am making a sympathetic harness for the polar terrestrial 
force." KEELY, 1892. 

In 1893, Keely, in reply to the question, "What do you include in the polar force?" answered, 
"Magnetism, electricity, and gravital sympathy; each stream of force composed of three currents 
which make up the governing conditions of the controlling medium of the universe. 
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The ninths which I am now endeavoring to graduate to a sympathetic mechanical combination 
will, if I succeed, close my researches in sympathetic physics, and complete my system." Within the 
year the announcement was made that Keely had completed this graduation, with entire mechanical 
success, “hooking his machinery on to the machinery of nature." 

Perhaps that explains where the surplus energy came from in his machines. If he created a 
resonant circuit that was absorbing energy from the earth's field that would make sense. That the so 
created resonant field would drag in other streams of energy on one of the harmonics of the 
fundamental is also feasible. 

In fact Keely talks about this. This is a quote from a contemporary article on his airship: 

At an early period of Keely's researches, on the lines suggested by the distinguished professor 
of the Bonn University, Dr. Hertz, viz., of the conditions governing the operation in nature of the 
unknown energy he was dealing with, Keely wrote to a friend: 

"It appears, in my researching experiments, quite evident to me, that under different orders of 
progressive vibration, when the sixth order is reached on the positive, a condition presents itself in 
ап accompanying agent that adds to the etheric flow a very peculiar action. 1 call this third agent 
its sympathetic attendant.” 

Maybe all that Keely was doing was to use the earth's frequency as some sort of carrier wave. 

Г am not saying that is the case, but to me it appears as a promising area of research that 
should be undertaken, 


The Role of Acoustic Feedback in Keely's Machines 


Acoustic feedback, as we understand it today, was an unknown phenomenon in Keely's time. 

So, how does this subject get into the equation? 

Looking at Keely's motors there is evidence that acoustic feedback was occurring in his 
devices and that he tried to deal with the problems 
created by it without ever completely understanding 
what he was up against. 


In my view his failure to bring the phenomenon Г, 
under control accounts for most, if not all, of the = 
problems he encountered. But before we lock at his 5 

machines let us briefly examine what feedback, 

especially regenerative feedback, is and how it applies. 
here. Acoustic feedback, also known as the Larsen 
effect, is the result of coupling a portion of the output. 
signal back to the input of an amplifier. 

Ме all have noticed the phenomenon when a microphone is placed too close to a loudspeaker 
by a musician and the whole system starts to how! in an ever increasing pitch and volume. 

What happens is that some frequencies get reinforced by the added input, generating 
harmonics that were inaudible before to a level where they get also reinforced and so on, creating 
runaway frequencies that are impossible to control once they have started. 

‘As undesirable as the phenomenon is in, say a concert. 
hall, it has been used beneficially in radio receivers to 
amplify and enhance the input signal. 

When radio first started it was the humble detector 
circuit complete with a galena crystal that enabled reception. 
"The signal was weak. After Edison discovered that electrons 
flowed from a heated filament to a positively charged plate in 
an evacuated light bulb Dr. Lee deForest, successfully 
introduced a third element -the grid-between the filament and 
the plate, creating the triode. By feeding the received signal & 
to the grid and applying a voltage between the filament and LI 
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the plate the stronger flow could be controlled by the weak input signal (hence the word valve), 
‘which made it possible to amplify the incoming radio signal. 

In 1913 the brilliant Edwin Howard Armstrong, while still a student, fed part of the output of 
the triode back into its input in an effort to improve radio reception, He called the process he called 
regenerative feedback." It greatly amplified the signal and, if enough feedback was applied to the 
input, it also acted as an oscillator. 

Keely did not use valves, they were not even on the horizon then, so how could he have struck 
acoustic feedback? 

‘The clue lies in the construction of his motors. 

His motor consists, as you can see in the photograph, of two devices, the liberator and the 
‘motor proper which are connected by a wire made from silver, gold and platinum. Both devices, as 
well as the wire were tuned to a specific frequency with almost unbelievable precision. In addition 
special resonators were mounted on the devices to ensure maximum resonance. These resonators he 
calls his diatonic scale. They are clearly visible here. Below are close ups of the liberator with the 
diatonic scale and the scale on its own. 


Now we have both, the equivalent of a microphone (liberator) connected a loudspeaker 
(motor). All we need is some additional energy feeding into the system and we have a closed 
feedback loop. 

Keely claimed that his liberator provided that additional energy, after all that was the whole 
idea of the thing, 

If the arrangement performs the way Keely claimed we have now a real feedback problem. 
‘The uncontrolled runaway frequencies created by this arrangement would account for Keely’s 
inability to control the speed of his motor and the sudden reversals. From what 1 can make out his 
motors only ever ran for very short periods of time. 

Keely was not unaware of the problem, though in my estimation never understood what he 
was up against and only partially controlled the phenomenon in a somewhat crude fashion. 

In one explanation of the procedure required to get his motor to run he saysz....... The 
localization to the neutral centre is then established by dampening the steel rods, on the scale at the 
back, representing the thirds, sixths, and ninths, drawing a piece of small qum tube over them, 
which establishes harmony to the chord mass of the instrument, Concordance is thus effected 
between the disintegrator and the ninths of the scale at base of transmitters with telephonic head. 

In my view dampening the resonators with gum tubing was his attemt to reduce the feedback 
without eliminating it, thereby gaining the advantage of further amplification and achieving 
enhanced amplitude for the higher frequencies, 


NOTE: For the amplification to occur the signal that is fed back into the circuit must be in 
phase with the incoming signal. That means that in Keely's arrangement the length of the wire or 
tube connecting the two devices is critical. Because the incoming signal travels along the 
‘waveguide there is a time delay before it reaches the motor. The feedback signal travels along the 
same waveguide in the opposite direction also incurring a time delay. The length of the wire or tube 
must be so calculated that the two signals are in phase at all times at the point of origin. 


Keely and Theosophy 


It is impossible to talk about the Theosophical Society without mentioning Helena Blavatski , 
the two being virtually synonymous. 

‘There are a number of biographies of her available that appear to have only one thing in 
common. The all vary wildly from each other in important detail. 1 quote here Matthew Mulligan 
Goldstein, University of Texas, who seems to put it into a nutshell in his introduction. 

Although familiar to Yeats scholars for the impression made on the young poet by her 
peculiar brand of occultism, Helena Petrovna "Madame" Blavatsky (1831-1891) remains for most 
critics and historians an obscure, if vaguely absurd, figure. The Ukrainian-born aristocrat, 
accounts of whose life prior to her 1873 arrival in the US are notoriously unreliable, founded the 
Theosophical Society in New York on September 18, 1875. The charter of the Theosophical Society, 
the brainchild of Blavatsky and an American traveling companion, Henry Steel Olcott, established 
the group to teach westerners the value of Asian religions, promote worldwide brotherhood, and 
"collect and diffuse knowledge of the laws which govern the universe." 

‘And further in his paper: 

The adventures Blavatsky is said to have had 
before passing through Ellis Island include a brief hitch 
with Garibaldi's troops in Sicily during Italy's war of 
unification, an adulterous affair with the great Russian 
tenor Mitrovich, and an apprenticeship with a shadowy 
band of Egyptian mystics known as the Brotherhood of 
Luxor. 

Blavatsky returned from her globetrotting with a 
philosophy cobbled together from, among other places, 
Pharonic wisdom texts, Sanskrit poetry, and elena Blavatsky and Henry Steele Olcott 
renaissance neoplatonist tracts, and attempted to тава 
launch a movement of intellectuals and religious 
thinkers devoted to truth-seeking through supernaturalism. Her exotic, Orientalized approach to 
spiritualist teachings went over exceptionally well, for a while, in both the US and, later, England, 
where by the 1870s table-rapping, materializations, and planchette-manipulation were rapidly 
falling out of fashion with the darkened-parlor set. 
Her massive 1877 treatise on occult knowledge, Isis Unveiled, most of which Blavatsky claimed to 
have channeled while in a trancelike state, went through three press runs of a thousand copies 
apiece the year it was published, and it has since sold half a million copies to date. Well 
substantiated charges that Blavatsky plagiarized much of the work has done little over the course of 
the last century to slow its sales. 

She moved to India, landing at Bombay Feb 16 1879. By 1882 the Theosophical Society 
became an international organization, and it was at this time that she moved the headquarters to 
‘Adyar near Madras, India. 

‘The following quote is from a pamphlet of the Theosophical Society (undated): 

In 1884, while Blavatsky was traveling in Europe, disgruntled TS employees in India went to 
the missionaries with forged documents, bringing charges of fraud against her. The Society for 


Psychical Research (SPR) then sent Richard Hodgson to investigate the charges, and subsequently 
published an unfavorable report. 

Under the strain, Blavatsky's health had broken down, and in 1885 she left India for Europe, 
where she continued to write The Secret Doctrine, her masterwork. In 1887 she settled in London, 
and began а new magazine Lucifer ("Light-bringer"). In 1888 The Secret Doctrine was published 
and, in the same year, aided by W. Q. Judge, she formed the Esoteric Section of The Theosophical 
Society. Shortly afterwards she wrote The Key to Theosophy and The Voice of the Silence. In 1890 
she became head of a newly-established European Section. She died in London on May 8, 1891 
after many years of chronic illness. 

This is a rough and ready biography cobbled together from the bits where most biographers 
agree. 

It is fair to say that even in the most sympathetic biographies Helena Blavatsky does not соте 
across as a very nice person. She was ruthless, autocratic, secretive, power hungry, manipulative 
and outright dishonest. She was also articulate and highly intelligent. Her command of English was 
excellent, considering she learned the language in a later stage of her life. 

She swore like a trooper, chainsmoked cigarettes, indulged in marijuana frequently and was 
prone to throw temper tantrums and suffer psychotic or neurotic episodes. Although she was known 
to have affairs, some adulterous, was married twice and had a child, a hunchbacked son who died at 
the age of five, by her lover she maintained in later years that she was still a virgin. 

Just shy of sixty, she died on May 8, 1891, after years of chronic illness caused by her obesity 
and lifestyle, 

In Keely's time she was the undisputed leader of the Theosophical Society. Her word was law 
and in many ways still is after all these years. 

She preyed on the gullible, the desperate and the confused who saw in her the master who 
‘would lead them out of strife and into enlightenment. 

If her followers were wealthy, so much the better. They were singled out for special treatment. 

For Blavatsky occultism was the road to unimaginable power and eventual immortality. It is 
evident from her writings that she felt that there was occult knowledge "out there" that would open 
that road for her if only she could get her hands on it. 

Her approach was simple and brilliant. She appointed the Theosophical Society, and thereby 
herself, as the guardian of occult knowledge on Earth. Using the organisation and the wherewithal 
of her wealthy clients she acquired by any means possible anything that was deemed of interest. 

The Theosophical Society has one of the largest collections of occult material on the planet, 
possibly rivalling the collection held by the Vatican. 

Some of this collection is available to members for study. Much of it, the really interesting 
stuff, is only accessible to members that are deemed sufficiently advanced and worthy of specific 
‘materials that are strictly controlled by the inner group. I have it on good authority that there is also 
one section that is locked up for all until some awaited cosmic event takes place, perhaps the return 
of Helena Blavatsky. 

Тһе masses are fed the usual garbage, mostly writings by Blavatski herself, Charles 
Leadbeater, who was for sometime exiled to Ceylon because of his naughty habit of introducing 
little boys to the art of masturbation and was later readmitted to the society for whatever reason 1 
cannot make out, Alice Bailey, whose voluminous incomprehensible works bear the following 
disclaimer "The books that I have written are sent out with no claim for their acceptance. They may, 
or may not, be correct, true and useful. It is for you to ascertain their truth by right practice and by 
the exercise of the intuition”, Annie Besant, ex Women's Liberationist, Fabianist and Marxist who 
turned to Theosophy in 1889 after meeting Blavatsky and became her successor after Blavatsky's 
death in 1891, and of course Clara Bloomfield Moore. 

Keely was a God-sent for Blavatski. His machines and his explanations were in line with her 
own thinking and she firmly believed he was uncovering the secret of ultimate power. This she 
wanted for herself. 
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1 ат certain it was Blavatski that that convinced Clara Bloomfield-Moore to fund Keely when 
he looked like going bankrupt. In today's money Bloomfield-Moore funded Kelly to the tune of 
‘many millions. 

We know that Keely wrote several treatises, all of which have disappeared, Bloomfield-Moore 
lists some of them in her book and quotes from others, Helena Blavatski quotes from the same 
sources, 

It is evident that the Theosophical Society was in possession of these texts at the time or both 
these ladies could not have written what they did. Ask about them today and the Society will deny 
having any such material. Stuff like that does not get lost in the archives of the Theosophical 
Society. 

It is further evident that the Theosophical Society had and still has a vested interest in 
suppressing Keely's work, 

In Chapter X of The Secret Doctrine by Madame Blavatsky it is made perfectly clear how 
powerful Keely's discoveries are and why they must be suppressed by any means possible. I have 
included the chapter unedited save for the highlighting of the relevant passages. 

It is noteworthy here that everything we know about Keely, apart from newspaper articles and 
a few photographs has come to us via the Theosophical Society, suitably edited 1 should judge. 
More of that in my chapter What Happened to Keely's Work. 


What Happened to Keely's Work 


After Keely's death in November 1898 his machines and papers 
were packed and sent to Thomas Burton Kinraide in Boston. 

Kinraide had been a friend of Keely's and was well acquainted 
with Keely's work. He was an electrical engineer with several patents 
to his name, a thriving business with high tension coils of his own 
design that were used in X-ray equipment and sold in many countries. 
He had an excellent reputation. He also had his own research 
laboratory in Boston and appears to have been a prominent citizen. 

On the 4th of January 20 boxes with the papers and machines arrived in Boston for his 
evaluation, an event that was duly noted in the press. 
Shortly thereafter the exposure of Keely's Fraud was published a move that was openly criticised by 
Kinraide. 1 cannot find out what it was that Kinraide said, but it must have been quite severe to 
force Ransom Bridge, who was evidently involved in the exposure to go to the press and offer ап 
explanation in answer to Kinraide's criticism. The attached clipping is dated Jan 30th. 

About a week later an article was published noting that Kinraide had raised a number of 
concerns with the directors regarding the exposure and that two directors would come to Boston to 
discuss matters. 


"The next clippings, one undated and one dated May 7th, report that Kinraide had distanced 
himself from the project and would send all the material he had received back to the company. 
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It would appear that Kinraide did not want to risk his reputation and his thriving business by 
being associated with what had become a major scandal. 

He evidently did what he had said for nothing more is heard of him in connection with the 
Keely affair as it would have been had he kept what was clearly not his property. 

"The newspaper clippings and photograph published here come from Jeff Behary who has done 
a lot of excellent research on Kinraide and his achievements. 

More on this amazing man can be found on Jeffs site: The Tum Of The Century 
Electrotherapy Museum Thanks Jeff. 

After that nothing more is heard about the 20 boxes except some rumour that they had been 
shipped to London. 

‘This is perfectly believable since Clara Bloomfield-Moore had an obvious cl 
she was resident in London at the time. 

From there they would have been locked up by the Theosophical Society on the direction of 
Annie Besant as being too dangerous for public disclosure. The society would have also collected 
by one means or another any other original work by Keely they could lay their hands on. They must 
have done an excellent job world wide for there is hardly anything left. 

At that time Annie Besant was the well established head of the organisation. In spite of her 
cute name and her innocent looks she was high spirited, pragmatic and radical in her views and very 
effective in everything she did. ‘Totally ruthless when it came to her convictions she used her 
position in the Theosophical Society to the limit. 

She was also a fighter, creating India's first political party called the Home Rule League, 
organised demonstrations, public meetings and political agitations and subsequently spent some 
time in gaol, locked up by the British for her activities in the independence movement. 

Because of a massive outcry, led by, amongst others, Mahatma Ghandi, the British were 
forced to release her, sparking massive jubilations all over India. She actually was president of 
India's Congress Party for a year, not bad going for an Irish girl who had avocated home rule for 
Ireland all her life and had done all she could to foster a similar idea in India, 

It is a little known fact that Ghandi was given the title Mahatma, meaning Great Soul, by 
Annie Besant, a name by which he will be forever known to history, So is the fact that Nehru, 
India's first Prime Minister was educated by a theosophist tutor. 

‘Annie Besant died in Adyar, India in 1933, 


m on them and 


Sonoluminescence 


"The following article I found on the net, Unfortunately I have not yet been able to find out its 
author and cannot give credit, which is evidently due, because the article is telling and accurate. It is 
true that Keely does talk about the phenomenon, which is interesting, because it was not until 1934 
that it was re-discovered at the University of Cologne as a result of work on sonar. But no more 
comment, here it is: 

SONOLUMINESCENCE 

Keely's work also involved the idea that when water was vibrated at certain frequencies, 
Visible light would emerge within it. He tied this in with the properties of sound to harness the 
aetheric energies. This phenomenon has now been duplicated through 
ап experiment that is known as "Sonoluminescence." In this 
experiment, a spherical flask that is filled with water is vibrated at a 
certain frequency, low in pitch but very high in strength. In the below 
image we see a simple laboratory setup for this process, with the & 
spherical flask in a clamp and high-intensity speakers mounted to 
either side of the sphere, with red power wires attached. 

Photo from William Andrew Steer's laboratory research. 

When the speakers are running, this arrangement causes a sonic 
force to be directed towards the exact center o[ the sphere that the 
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flask makes. Then, the scientist must introduce an air bubble into the water and carefully try to 
‘manipulate it into the center that the sound forces are pressing towards. Once an air bubble is 
properly fixed into the center, the vibrations will allow it to stay there, and an amazing thing 
happens; it starts emitting light. 

At first, the scientists studying this believed that the light was constant, but now it has been 
shown through delicate measurements to be pulsating at a very rapid speed. The next image below 
shows a much more high-tech setup, where the spherical flask is housed within a special apparatus 
that obscures most of the flask from view. 

No conventional explanation for why this might be happening exists, and many scientists have 
tried to explain it in conventional models. The most popular idea is that the extreme forces of sound 
create nuclear fusion, thus leading to the humorous term "the Star in a Jar." However, this flies 
completely in the face of the experiment itself, since the more that the water is cooled, the more 
light you get! By cooling the water, the amount of molecular vibration in it decreases, thus making 
it even easier for the sound vibrations to resonate purely. 

Other conventional explanations for sonoluminescence sound equally absurd. However, we do 
know for a fact that the bubble inside shrinks significantly in size every time that a pulse of light is 
released, and this is occurring at 
extremely fast rates of speed. It is believed 
that this collapse creates such intense 
pressure that great energy is released, but 
the source of this energy remains a 
mystery to the mainstream. 

Photo [rom an article by Aaron 
Levinson. 

Although John Keely mentioned this 
phenomenon in his own work, general 
credit is given to H. Frenzel and H. 
Schultes at the University of Cologne in 
1934 as being the first to discover this. They were using very strong ultrasonic fields in water as 
part of their wartime research in marine acoustic radar. Although they were not looking for or 
expecting such results, they discovered to their surprise that clouds of unpredictable and non- 
synchronous flashing bubbles of light were formed in the water in front of them. This is now known 
as "multi-bubble sonoluminescence" or MBSL. Little was done to advance this study until 1988, 
when D. Felipe Gaitan was able to trap a single bubble at the center of a flask that was vibrating at 
its own acoustic resonance level, and sonoluminescence was then seen. 

Опсе Gaitan accomplished this effect, he became rather disinterested in pursuing it further, 
and Dr. S. Putterman et al. subsequently picked it up at UCLA, California. It was Putterman et al.'s 
research that determined that the internal bubble compresses to 1 / 100,000th of its original size 
due to the pressure of the sound, during which time the light is released. The flash of light is shorter 
than 100 picoseconds (or trillionths of a second) in duration, vibrating with extreme regularity 
every 100 millionths of a second. Putterman's studies eventually made it into Scientific American in 
February 1995, which dramatically increased public awareness and interest in the phenomenon. 

An article excerpt from the Wall Street Journal on October 15, 1991 helps us to truly 
understand how significant this is: A photon of blue light given off by a single atom carries an 
energy of 3.5 electron volts. This is a trillion times more energy than any single atom in the tiny 
bubbles could have gained from the sound waves. He [Putterman] speculates that as each bubble 
implodes to about 1/100,000 of its original [size] volume, the energy and atoms in the bubble are 
concentrated to a tiny point. 

The flash occurs when a million atoms simultaneously release this concentrated energy by 
giving off photons of blue light. So, we can see that if we are producing a trillion times more energy 
than exists in the sound waves themselves in this experiment, then quite an incredible amount of 
energy is coming through from "nowhere." This is typically seen as a fusion reaction. However, as 
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we have already said, by concentrating sound waves in such a fashion as this we can open up a 
"gateway" for the high-pressured aetheric "fluid" to flow into our physical reality, forming light, 
heat and energy. 

Furthermore, the shape of the sphere is very important in all of this, as it helps to centralize 
the vibrations. An article by William Andrew Steer, working in the undergraduate teaching 
laboratory in the Physics Department of University College London, reveals that: millimeter 
difference between polar and equatorial diameters, then the sphericity of the flask is very important, 
If there is more than a he resonance becomes very much broader and less strong, requiring more 
electrical drive to achieve the same sound intensity in the flask. 


Cymatics, a Way of Looking at Wave Propagation 


‘The word cymatics (from the Greek Кута, meaning wave) is of fairly recent origin. The 
technique is not. It was Emst Chladni who conducted the first experiments and published his 


findings in 1787 in a book called: Entdeckungen ueber die Theorie des Klanges (Discoveries 


Concerning the Theory of Music). This and other pioneering works by him laid in effect the 
One of his major successes, the one that is relevant here, was to make sound waves visible. He 
did this by clamping a metal plate, scattering fine sand over 
the surface and vibrating the plate by drawing a rosined 
Depending on the size of the plate, where it was 
clamped, its composition, thickness and shape and where on EN 
the edge the bow was drawn, different patterns emerged in Ф) + 
the sand, concentrating the sand on the nodal points where =) 
vibrating sections d a * ax 
‘Typical Examples of Chladni Figures Ur М? 
Chladni plates had a distinct disadvantage. They could 
of the metal plate which was dependent on its construction. To overcome this restriction a device 
was created that allowed a wide range of frequencies to become 
visible on the same apparatus. In Keelys time Rudolf Koenig 
‘The concept was simple. А paper or thin rubber sheet was 
drawn over a wooden ring, a second ring was drawn over the first 
trapping the paper or rubber between them and tightened by 
Koenigs Apparatus 
It was designed to be used in conjunction with an elliptical 
bell over which a rosined bow was drawn. Depending on which 
membrane was covered with a thin layer of fine sand and the emerging patterns studied. 
1 believe Keely used a similar device to study the effects of a combination of resonators. He 
talks all the time about nodal points and that was the way to make them visible at the time. 
more than to adapt Koenigs membrane to modern technology by using loudspeakers and crystal 
oscillators instead of resonators, That way he could produce precise wanted frequencies at will. He 
then photographed and filmed the emerging patterns using the latest photographic techniques. 


foundation for that part of physics that we now call acoustics. 

violin bow over the edge. 

there was no vibration and drawing it away from the 

not be used to analyse different frequencies as the working of the device depended on the frequency 

offered such a device for sale that he called the paper membrane, 

wooden screws. Similar to a skin on a drum. 

part of the rim the bow was drawn a number of different sounds could be produced, As before the 
Hans Jenny, the Swiss medical doctor and researcher who coined the term cymatics did little 
Some of the photographs and films he produced are stunning. Here is a small selection of 


photos 


In 1967 he published а book, curiously written as a bilingual volume with the cumbersome 
title: Kymatik -Wellen und Schwingungen mit ihrer Struktur und Dynamik! Cymatics - The 
Structure and Dynamics of Waves and Vibrations. 

In spite of the many excellent ad readily repeatable experiments he documents one gets the 
feeling that his writings and his experiments serve a different agenda. 

He cannot help himself to foray into religion with his explanations and elucidations and 
appears to advocate the idea of "Intelligent Design" only thinly veiled in scientific jargon. The idea 
of Intelligent Design of course is simply an attempt to make Creationism palatable to a modern 
society. 

‘The following quotes (in italics) are from an article by Peter Pettersson, translated by Yarrow 
Cleaves entitled "Cymatics - The Science of the Future?" which is an excellent and accurate precis 
of Jenny's work and more suitable here than direct passages from his book. 

Jenny noticed that when the vowels of the ancient languages of Hebrew and Sanskrit were 
pronounced, the sand took the shape of the written symbols for these vowels, while our modern 
languages, on the other hand, did not generate the same result! How is this possible? Did the 
ancient Hebrews and Indians know this? Is there something to the concept of "sacred language," 
which both of these are sometimes called? What qualities do these "sacred languages," among 
which Tibetan, Egyptian and Chinese are often numbered, possess? Do they have the power (0 
influence and transform physical reality, to create things through their inherent power, or, to take a 
concrete example, through the recitation or singing of sacred texts, to heal a person who has gone 
"out of tune"? 

Trinity 

In the closing chapter of the book Cymatics, Jenny sums up these phenomena in a three-part 
unity. The fundamental and generative power is in the vibration which, with its periodicity, sustains 
phenomena with its two poles. At one pole we have form, the figurative pattern. At the other is 
‘motion, the dynamic process. 

These three fields - vibration and periodicity as the ground field, and form and motion as the 
two poles - constitute an indivisible whole, Jenny says, even though one can dominate sometimes. 

Be that as it may he nevertheless describes some interesting phenomena. One experiment in 
particular stands out. 

An interesting phenomenon appeared when he took a vibrating plate covered with liquid and 
tilted it.The liquid did not yield to gravitational influence and run off the vibrating plate but stayed 
on and went on constructing new shapes as though nothing had happened. If, however, the 
oscillation was then turned off, the liquid began to run, but if he was really fast and got the 
vibrations going again, he could get the liquid back in place on the plate, According to Jenny, this 
was an example of an antigravitational effect created by vibrations. 

This is in effect something that Keely talks about when he tells us that gravity can be 
influenced by sonic vibrations. 

It is a pity that the good doctor did not investigate complex sounds such as chords, This is an 
area | feel that needs looking into. 

1 will include in the experimenters section the design of some simple devices capable of 
demonstrating these phenomena for those that wish to look into the matter further. 

NOTE: 


An interesting observation is described by a cymatics experimenter on one of the cymatics 
‘websites, Unfortunately he does not give his name. (highlighting is mine): 

If the piezo transducer is driven at very high, or ultrasonic frequencies, and with a large 
amplitude it is possible to 'atomize' liquids such as water. This creates a fine mist that resembles 
steam in appearance. Such mists are actually tiny droplets suspended in the air yet they behave as if 
they were all part of a single dense fluid medium. 

Is this a precondition that has to be created to achieve the dissociation of water? 


Where do we go from here? 


Well, there will be a lot more on the subject in the coming months, most of what 1 want to say 
has been written and edited (well, sort of). 

1 will post these chapters one by one as 1 manage to put them in HTML form. The coming 
chapters will provide а lot more detail, but the fundamental assessment of mine you already have. 1 
hope it will help you with your understanding of what Keely was all about. 

1 will also give detailled instructions in how in my view a workable model can be built using 
microprocessors and specially written computer programmes. Much of what is needed is already 
available but I will not say too much at this stage. 

If you find some interest in what 1 have written so far 1 would love it if you dropped me а 
note. 

Hans von Lieven 


APENDIX 
A short Biography compiled by Mark Baker 


John Ernst Worrell Keely 
1827-1898 

‘The inventor John Worrell Keely was а carpenter by trade, 
born in Philadelphia on September 3rd 1837 and who died there on 
November 18th 1898. Though not a highly educated man, he was a 
competent mechanic and a very clever talker. 

Keely’s parents died in an epidemic when he was still a boy and he was raised by 
grandparents. His grandfather Ernst had been a composer who led the Baden-Baden orchestra in 
Germany before immigrating to Philadelphia. Ernst quickly found that his grandson was a prodigy 
on the violin and gave him much help in leaming the fundamentals of music. 

А musical career did not appeal to the adventuresome genius as he found the science of 
vibrations upon which music is based a much greater attraction. Keely was particularly intrigued 
with the famous statement by Paganini that he could, given the mass chord of a bridge, destroy it by 
playing the mass chord on his violin. 

He built his first free-energy motor while still a young boy. It was a series of 17 conch shells, 
8 of them affixed to a small wheel forming the rotor. The stator consisted of 9 conches affixed 
around the outer periphery of the wheel but not attached to the rotating wheel. Keely had ground the 
shells so that they were all attuned to the same frequency. When the "motor" was put together the 
wheel slowly rotated on its axis, clunking and clicking because of imbalances, but nevertheless self- 
operative, Keely's enterprising nature led him to the idea of putting the entire assembly into а box 
and charging his neighbours and friends a penny to look inside to see the wheel turning 

While yet a young man, Keely learned carpentry and used his income to pursue his 
experiments in sound vibrations. About 1866 while he was pursuing a line of experimentation in 
sonic vibrations, he discovered a hitherto unknown energy. He was subjecting water to sonic 
vibrations and had an explosion which wrecked his apparatus. Six years of intensive experiments 
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passed before he was able to produce this energy at will. He found that 42,800 vibrations per second 
‘would vaporise water instantly into energy. He named this energy Etheric Force and the process of 
changing the substance of water into etheric force Dissociation. 

‘With this claim to have discovered a new force in mechanics which was to work wonders, he 
succeeded in inducing a dozen engineers and venture capitalists to organize a Keely Motor 
Company in New York in 1872, and to subscribe ten thousand dollars to begin the construction of 
the motor. He immediately applied this money to the purchase of material and the construction of 
machinery, setting up a laboratory at 1420 North Twentieth Street in Philadelphia. On 10th 
November 1874 he gave a demonstration of the motor before a small company of prominent 
citizens of Philadelphia. 

At the first demonstration of the machine in 1874, or so much of it as was exhibited, it was 
called a "vibratory-generator"; in a later demonstration it was referred to as a "hydro-pneumatic- 
pulsating-vacuum-engine". Equally ‘flexible’ was Keely's technical jargon for describing how his 
‘machine worked: the New Science Review for April 1895 has an article discussing the action of the 
‘motor, entitled "The Operation of the Vibratory Circuit", by Mr. Keely himself. It is an almost 
incredible jumble of technical terms: ‘molecular vibration’, ‘sympathetic equilibrium’, ‘oscillation of 
the atom’, ‘etheric disintegration’ quadruple negative harmonics’, ‘atomic triplets’ 

‘What did remain constant was Keely's method for activating the device. Understanding the 
power of showmanship, he would run a tuning fork across the strings of a violin to generate the 
right acoustic resonance to fire the motor. 

He anchored his analysis of nature to a fundamental “trinity.” Every force and practically 
everything else was "triune." For him the sacred number was not seven but three. The basic idea of 
Keely’s theory was that if one could catch and impose upon matter, by sympathetic vibration, the 
extremely rapid vibration that characterises every atom and molecule, then, by the resonance of 
atoms, he could effect a recombination that would liberate an incalculable amount of energy. 

Keely declared that with one quart of water, he would be able to send a train of cars from 
Philadelphia to San Francisco, and that to propel a steamship from New York to Liverpool and 
return would require just about one gallon of the same.” (Julius Moritzen, in the The Cosmopolitan 
for April 1899.) One spectator at a demonstration said that a pint of water poured into a cylinder 
seemed to work great wonders. " The gauge showed a pressure of more than fifty thousand pounds 
to the square inch. Great ropes were torn apart, iron bars broken in two or twisted out of shape, 
bullets discharged through twelve inch planks, by a force which could not be determined. 

‘Thought the twenty-seven years that he ran the company, John Keely was dogged by legal 
problems with his investors and accusations of fraud. As Mr. Park Benjamin wrote in 1886, "a 
power-creating machine of no known form or mode of operation, when based оп notions upset 
eighty years ago, is a wonderful thing. To the confusion of the skeptics, the Keely motor is here, 
that is, not here but to be here three weeks hence. It has been going to be here three hence for 
twelve years." ("The Persistence of the Keely Motor", by Park Benjamin, The Forum for June 
1886.) 

Quite how fraud was being performed was a matter for much conjecture: the New York Times 
and Electricity magazine believed that his demonstrations were really pneumatic or electrical effects 
respectively. There were even stories of sorcery being involved in his demonstrations. It has been 
suggested that John Keely was a prominent member of the Theosophic Society founded by the 
spiritualist Madame Blavatsky in 1875. In the mid 1890's it was speculated that he was the mahatma 
(or master) of the Philadelphia lodge. 

While Keely had his detractors, he had supporters as well. Major Ricarde-Seaver, Fellow of 
the Royal Society of Edinburgh, went to visit Keely in Philadelphia to convince himself as to the 
real nature of Keely's accomplishments. After thoroughly examining his system Ricarde-Seaver 
returned to England saying that "Keely was working with, and had apparent command over forces, 
the nature, or even the very existence of which, was absolutely unknown to him, and so far as he is 
aware to modern science. 


Other supporters of distinction included Professor Joseph M. Leidy, M.D., of Pennsylvania 
University, awarded Lyell Medal in 1884 when in London and the Cuvier Award in 1888 from the 
French Academy of Science when in France. Also James M. Wilcox, M.D., author of Rational 
Cosmology". They witnessed Keely's demonstrations of sending etheric force through wires of 
gold, silver, and platinum. 

When the inventor's funds began to run low, he succeeded in keeping afloat financially with 
further investments of capital from his most ardent supporter, Mrs. Clara Jessup Bloomfield-Moore, 
widow of a wealthy paper manufacturer and writer. By 1890 Keely declared he was on the eve of 
success; he had arrived at that crucial stage, lacking just the one slight adjustment. 

He never achieved that final adjustment: John Worrell Keely died in Philadelphia in 1898 
after being knocked down by a streetcar. After his death the motor was taken to Boston and set up, 
but it failed to exhibit any "etheric force" when subjected to any vibratory influence, after its 
removal form the laboratory in Philadelphia. 


Harmonics. 


What are they and how do they behave? 

Let us look at à simple instrument with a single string. (Fig. 1) 

Assuming that the string is taut it will emit a sound when plucked. The frequency of the sound 
depends on the distance between A and B, the diameter and composition of the string and the 
amount of tension on the string, 

Let us assume we have tuned the string to A = 440, we hear the note A or, in musical notation: 

But is that all we hear? In this arrangement it is not. You see the note A = 440 is generated by 
a movement between the nodes (or endpoints in this case) that looks like this: (Fig 2) 

But that is not all that it does. 

Parts of the string or better, equal subdivisions of the string take on a life of their own and 
resonate together with the fundamental note. ‘These notes produced by those sections are known as 
overtones or harmonics 

"The laws governing harmonics are unbelievably precise. If for instance we have a string tuned 
to A = 440 and we halve it, both halves will sound at the frequency of 880 which is A one octave 
higher. 

Assuming the tuning of 440 is precise, the halving of the string accurate and the string is of 
equal diameter and composition over the entire length, the resultant harmonic is precisely 880, not 
anywhere between 880.1111 and 879.9999. It is important to remember this. 

So let us have a look at a few harmonics of a string, 

Remember that the sections involved are always precise subdivisions of the entire length. 


lamentat 
Ast Harmonic 


‘The harmonics reach quickly frequencies that pass into the inaudible and beyond. They are 
believed to extend into infinity. 


‘The amplitude (volume) of the harmonics is always smaller than the amplitude of the 
fundamental. 

Now, all this happens as it is stated here only in a pure system. Using a drawn wire for 
instance we have a fairly pure resonator as in a drawn wire the molecules have been aligned in the 
direction of the wire in the drawing process and the thickness is even. If you were to use a rubber 
band for instance the results would be quite different. 

Because of variation in thickness and composition along the length of a rubber band the 
subdivisions produce a variety of harmonics that differ from each other, thus cancelling each other 
out or creating beat frequencies. 

That is why you cannot create with a stretched rubber band the same quality of sound as with 
a stretched wire, even though the fundamental note of both is precisely the same 


Enharmonic and Microtonal Scales. 


Keely time and again uses the term enharmonic. From what I have read in comments about 
Keely's work it is clear the term is poorly understood. Most commentators appear to understand the 
term to mean disharmonic. It means quite the opposite. 

The term enharmonic comes from the Greek and means "of one harmony". An enharmonic 
‘major third are two notes that have the precise relationship of 5/4 in any key. We are talking of pure 
natural harmonics of course, not some scale contrived to make playing a tune easier. 

In the equal temered scale commonly used today the notes C-sharp and D-flat are the same, 
both being represented by the black key between C and D. This is achieved by elevating the flat and 
diminishing the sharp. For most purposes this is an adequate arrangement. 

In reality C-sharp and D-flat are not the same note. They are separated by the famous 
Pythagorean comma or 23 cents (100 cents equals one semitone). 

By putting two black keys between C and D and any other two notes that are separated by a 
full tone we can now play pure enharmonic thirds in any key on the diatonic scale. 

For that purpose keyboards were built for organs and other keyboard instruments that used 
this arrangement. 

I have ever only seen two organs who had two black keys for every black key in the 
conventional layout. Unfortunately 1 could not obtain permission to play either instrument so I have 
to rely on musical literature as to the audible difference in playing a major third. 

‘When the music is written in, say the key of B-flat or F-sharp, a further subdivision becomes 
necessary in order to preserve the correct relationship between notes. The interval C - D is then 
subdivided into 

C - D-double flat - D-flat - C-sharp - C-double sharp - D 

Also the notes separated by а semitone, such as В and C, require two subdivisions: 

B - C-double flat - B-double sharp - С. 

In other words four black keys for notes separated by a full tone and two black keys for notes 
separated by a semitone, all separated by a Pythagorean comma. 

Such a keyboard is capable of playing pure major thirds in all chromatic keys. Instruments 
with 31 notes to the octave, like this, have actually been built. 

So, what would happen if we decided to play in the key of B-double flat? 

1 am afraid further subdivisions are required, but this would bring us into the realm of 
microtonal music, a subject that far exceeds the scope of this paper. For those that are interested, 
there is excellent literature available on the net and in libraries. 

So, what is Keely talking about when he talks about “antagonistic enharmonic thirds"? 

At this stage I cannot definitively say what “antagonistic” refers to, my best guess is that the 
chord is antagonistic to certain discordant molecular aggregations within a given chord mass and is 
capable of aligning these elements for his purposes. Keely leads us to assume this, some further 
research is evidently needed here. 


The knowledge of enharmonic scales is really only important to gain an understanding of what 
Keely is talking about, for he speaks in those terms. When dealing with precise harmonic 
relationships in terms of frequency we do not need to know all the ins and outs of enharmonic and 
‘microtonal scales. I have only included this here to enable the reader to understand that, difficult 
though it might be to understand Keely's terminology, the man was talking perfect sense and not the 
pseudo-scientific gibberish that he was so often accused of. 


Keely's Forty Laws of Sympathetic Vibratory Physics 


(1) Law of Matter and Force 

"Coextensive and coeternal with space and duration, there exists an infinite and unchangeable 
quantity of atomoles, the base of all matter; these are in a state of constant vibratory motion, infinite 
in extent, unchangeable in quantity, the initial of all forms of energy." 

(2) Law of Corporeal Vibrations 

"АП coherent aggregates when isolated from like bodies, or when immersed or confined in 
‘media composed of matter in a different state, vibrate at a given ascertainable pitch. 

(3) Law of Corporeal Oscillations 
Ш coherent aggregates not isolated from like bodies, oscillate at a period-frequency varying 
with the tensions that augment and diminish the state of equilibrium." 

(4) Law of Harmonic Vibrations 

“АП coherent aggregates are perpetually vibrating at a period-frequency corresponding to 
some harmonic ratio of the fundamental pitch of the vibrating body; this pitch is a multiple of the 
pitch of ће atomole." 

(5) Law of Transmissive Vibraic Energy 

All oscillating and vibrating coherent aggregates create, in the media in which they are 
immersed, outwardly propagated concentric waves of alternate condensation and rarefaction, having 
a period-frequency identical with the pitch of the aggregate." 

Scholium: All forms of transmissive energy can be focussed, reflected, refracted, diffracted, 
transformed, and diminished in intensity inversely as the square of the distance.” 

(6) Law of Sympathetic Oscillation 

“Coherent aggregates immersed in a medium pulsating at their natural pitch simultaneously 
oscillate with the same frequency, whether the pitch of the medium be a unison, or any harmonic of 
the fundamental pitch of the creative aggregate.” 
(7) Law of Attraction 

juxtaposed coherent aggregates vibrating in unison, or harmonic ration, are mutually 

attracted.” 

(8) Law of Repulsion 

"Juxtaposed coherent aggregates vibrating in discord are mutually repelled." 

(9) Law of Cycles 

“Coherent aggregates harmonically united constitute centers of vibration bearing relation to 
the fundamental pitch not multiples of the harmonic pitch, and the production of secondary unions 
between themselves generate pitches that are discords, either in their unisons, or overtones with the 
original pitch; from harmony is generated discord, the inevitable cause of perpetual transformation. 

(10) Law of Harmonic Pitch 
пу aggregate in a state of vibration develops in addition to its fundamental pitch a series of 
vibration in symmetrical sub-multiple portions of itself, bearing ratios of one, two, three, or more 
times its fundamental pitch." 

(11) Law of Force 

"Energy manifests itself in three forms: Creative, the vibrating aggregate; Transmissive, being 
the propagation of isochronous waves through the media in which it is immersed; Attractive, being 
its action upon other aggregates capable of vibrating in unisons or harmony." 
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(12) Law of Oscillating Atomic Substances 

"Coherent atomic substances are capable of oscillating at a pitch varying directly as the 
density, and inversely as the linear dimensions from one period of frequency per unit of time to the 
21st octave above, producing the creative force of Sonity, whose transmissive force (Sound) is 
propagated through the media of solids, liquids, and gases, and whose static effect (Sonism) 
produces attractions and repulsions between sympathetically vibrating bodies according to the Law 
of Harmonic Attraction and Repulsion." 

(13) Law of Sono-thermity 

Internal vibrations of atomic substances and atomic molecules are capable of vibrating at a 
period-frequency directly as their density, inversely as their linear dimensions, directly as the 
Coefficient of their tension from the 21st to the 42nd octaves, producing the creative force (Sono- 
thermity), whose transmissive force (Sono-therm) is propagated in solid, liquid, gaseous, and ultra- 
gaseous media, statically producing adhesions and molecular unions, or disintegration, according to 
the Law of Harmonic Attraction and Repulsion." 

(14) Law of Oscillating Atoms 
Ш atoms when in a state of tension are capable of oscillating at a pitch inversely as the cube 
of their atomic weights, and directly as their tension from 42 to 63 octaves per second, producing 
the creative forcce (Thermism), whose transmissive force (Rad-energy) propagated in solid, liquid, 
and gaseous ether, produces the static effects (Cohesion and Chemism) on other atoms of 
association, or dissociation, according to the Law of Harmonic Attraction and Repulsion. 

Scholium: Dark radiant heat begins at absolute zero temperature, and extends through light, 
chemical rays, actinic rays, and infra-violet rays, up to the dissociation of all molecules to the 63rd 
octave." 

(15) Law of Vibrating Atomolic Substances 

"Atoms are capable of vibrating within themselves at a pitch inversely as the Dyne (the local 
coefficient of Gravity), and as the atomic volume, directly as the atomic weight, producing the 
creative force (Electricity), whose transmissive force is propagated through atomolic solids, liquids, 
and gases, producing induction and the static effect of magnetism upon other atoms of attraction or 
repulsion, according to the Law of Harmonic Attraction and Repulsion. 

Scholium: The phenomenon of Dynamic Electricity through a metallic conductor and of 
induction are identical. In a metallic conductor, the transmission is from atom to atom, through 
homologous interstices, filled with ether, presenting small areas in close proximity. In crystalline 
structures, heat, which expands the atoms, by twisting them produces striae, increases the 
resistance, etc. Between parallel wires and through air the induction takes place from large areas 
through a rarefied medium composed of a mixture of substances, whose atoms are separated by 
waves of repulsion of various pitches, discordant to electric vibrations; the said atoms 
sympathetically absorb the vibrations and dissipate from themselves, as centers, concentric waves 
of electric energy which produces heat and gravism. 

(16) Law of Oscillating Atomoles 

"Atomoles oscillating at a uniform pitch (determined by their uniform size and weight) 
produce the creative force Atomolity, whose transmissive form, Gravism, is propagated through 
‘more rarefied media, producing the static effect upon all other atomoles, denominated Gravity." 

(17) Law of Transformation of Forces 

“All forces are different forms of Universal Energy unlike in their period- frequency, merging 
into each other by imperceptible increments; each form representing the compass of 21 octaves. 
Each form or pitch may be transformed into an equivalent quantity of another pitch above or below 
it in the scale of 105 octaves. The transformation can occur only through its static effect, developing 
vibrations of harmonic pitches above or below their fundamental vibration, or developing with 
juxtaposed aggregates, resultant and difference, or third order, as the case may be. 

Scholium: A table of the intervals and harmonics of the normal harmonic scale will indicate 
the ratios in which the transformation of forces will occur." 

(18) Law of Atomic Pitch 
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"Atoms have each a different and definite pitch, at which they naturally vibrate. 

Scholium: Atomic pitch is determined directly from its simple spectrum. 

Scholium: Atomic pitch is determined by computations from its associate spectrum with all 
other atoms, as in known spectra. Scholium: Atomic pitches are more important working data than 
atomic weights; tables of atomic pitches must be precise." 

(19) Law of Variation of Atomic Pitch by Rad-energy 

"The higher harmonics and overtones of projected rad-energy are of a pitch sufficiently high 
to cause the atom to expand; by causing the atomoles to vibrate systematically the same influence 
will cause the atom to contract, and thus by changing the volume, atomic pitch is varied." 

(20) Law of Variation of Atomic Pitch by Electricity and Magnetism 
Electricity and Magnetism produce internal vibrations in the atom, which are followed by 
proportional changes in volume and, therefore, pitch.” 

(21) Law of Variation of Atomic Pitch by Temperature 

“Atoms in chemical combination oscillate with increasing amplitude directly as the 
temperature, and simultaneously absorb overtones of higher harmonics, producing expansion of 
volume and diminution of pitch. 

Rule: The gradual approach of the temperature of harmonic combination can be observed by 
‘mutually comparing superimposed spectra; chemical combination commences when the 
fundamental lines of each spectrum bear harmonic ratios by linear measurement. 

(22) Law of Pitch of Atomic Oscillation 

"Atoms not isolated and in a state of tension between forces that oppose and increase the 
equilibrium oscillate bodily at a pitch that is a resultant of the atomic weight, atomic volume, and 
tension." 

(23) Law of Variation of Pitch of Atomic Oscillation by Pressure 

"The frequency of atomic oscillation increases and diminishes inversely as the square of the 
pressure." 

(24) Law of Variation of Atomic Oscillation by Temperature. 

"The force of cohesion diminishes inversely as the square of the distance the atoms are apart, 
and the force of the chemical affinity diminishes in the same ratio. Heat increases the amplitude of 
the oscillations in a direct ratio to the temperature of the natural scale. Scholium: New 
thermometers and accurate thermometric tables, on the natural base, wherein doubling the 
temperature doubles the pitch of the transmissive energy, are required. Such a table of temperature 
will bear natural relations to atomic weights, pitches, specific heats, chemical affinities, fusions, 
solubilities, etc., and will disclose new laws. One table for each must be constructed.” 

(25) Law of Variation of Atomic Oscillation by Electricity 

"The electric current destroys cohesion and chemical tension directly as square of current in 
amperes, inversely as the resistance in ohms, inversely as the chemical equivalent, and conversely 
as the coefficient of the difference between the freezing and volatilizing temperature of mass acted 
upon." 

(26) Law of Variation of Atomic Oscillation by Sono-thermism 

"Diminishes the tensions directly as the quantity of heat developed, and in antithetical 
proportion to the harmonics absolved." 

(27) Law of Chemical Affinity 

“Atoms whose atomic pitches are in either unison, harmonic or concordant ratios, unite to 
form molecules. 

Corollary: When two atoms are indifferent, they may be made to unite by varying the pitch of 
either, or both. 

Scholium: This necessitates the construction of tables, representing variation of atomic pitches 
by temperature, pressure, etc. 

Scholium: Tables of all harmonics and concords, and harmonics founded upon a normal 
harmonic scale, are equally essential. 

Scholium: Optical instruments may be made to measure pitches of energy." 


(28) Law of Chemical Dissociation 
f the pitch of either atom, in a molecule, be raised or lowered; or, if they both be unequally 

raised or lowered in pitch until the mutual ratio be that of a discord; or, if the oscillation amplitude 
be augmented by heat until the atoms are with the concentric waves of attraction, - the atoms will 
separate.” 

(29) Law of Chemical Transposition 

"New molecules must be harmonics of the fundamental pitch." 

(30) Law of Chemical Substitution 

"(too complex for brief statement)" 

(31) Law of Catalysis 
The presence of harmonics and discords." 

(32) Law of Molecular Synthesis and Combination (Organic) 

"The molecular pitch must be a derived harmony of the radicals. 

Scholium: Reconstruction of electric units to represent pitches and amplitudes." 

(33) Law of Chemical Morphology 

"The angle of crystallization is determined by the relation between the molecular pitch of the 
crystallizing substance to the variation- density of the liquid depositing it." 

(34) Law of Atomic Dissociation 

“Overtones of high rad-energy pitches produce separation of the atomoles and recombinations 
among the atomolic molecules of the atoms.” 

(35) Law of Atomolic Synthesis of Chemical Elements 

“Harmonic pitches of atomolity produce association of etheric-atomolic particles to form 
atoms; the kind of atom is determinable by the pitches employed." 
(36) Law of Heat 
toms under the tension of chemical combination oscillate with an amplitude directly as the 
temperature, inversely as the pressure, and as the square of the specific heat. Diminishing the pitch 
of oscillation inversely as the square of the distance of the atoms apart, and simultaneously 
increasing the vibrating pitch of the atom by absorption of overtones and higher harmonics." 

(37) Law of Electro-Chemical Equivalents 

"An atom vibrates sympathetically under the influence of electric energy, such undertones of 
Which are absorbed as are a harmonic or harmony of the electric pitch; the amount of energy 
absorbed being directly as the arithmetical ratio of the undertone of the fundamental electric pitch. 

Scholium: A table of electro-chemical equivalents on the normal basis will indicate the 
electrical conditions and amount of chemical change. 

(38) Law of Cohesion 

"The cohesion between atoms diminishes directly as the square root of the pressure and 
temperature, and as the square of electric intensity." 

(39) Law of Refractive Indices 

"A table of the refractive indices of substances indicates their molecular pitch; and in 
connection with crystalline form the phase of molecular oscillation." 

(40) Law of Electric Conductivity 

"Electric energy is transmitted through homogeneous bodies with a completeness in direct 
proportion as the atoms are more or less perfect harmonics of the electric pitch, but not at all 
through substances whose atoms are discordant to the electric pitch; also through molecular 
substances, when their resultant notes are harmonics of the electric pitch, - the transmissions being 
inversely as the temperature, directly as the density diminished in proportion to the amount of 
crystallization, and inversely as the cube of the dyne, also directly as the reciprocal of the local 
‘magnetic intensity. 


SCALE OF THE FORCES IN OCTAVES 


This is a compilation by Dale Pond as published on his website SVPVRIL.COM. I have included it 
here without editing and without comment other than this. 


Text "First octave (unity of sound) is approximately the lowest frequency capable of 
producing waves of rarefaction and condensation in the air. The atomic aggregate oscillating at this 
pitch can be experimentally determined, and the aggregate vibrating at a pitch one octave higher 
will have a mass lying between 1/8 and the cube root of the mass of the first mentioned aggregate; 
the exact relation under varying conditions of gravity, magnetic saturation, and pressure, can be 
determined only by accurate measurements, 

But assuming a body of a size represented by x, with a pitch represented by 1024 per second, 
then a pitch of 2048 per second will be produced by a body having a volume of some mean between 
1/8 of x and the cube root of x. 

By accurately determining the pitch of a volume of any metallic sphere capable of oscillating 
at the pitch of, e.g., the eleventh octave of sonity (1024 per second), under normal conditions of 
gravity, pressure, magnetism, and then successively diminishing its size by 1/8 of itself, we get the 
successive octaves of pitches higher and higher in period-frequency until we pass the domain of 
sonity and enter the domain of sono-thermity. 

‘The point where the one form of energy merges into the other lies approximately at the 
twenty-first octave, and this pitch also marks the point where the air is no longer capable of 
vibrating at that pitch in waves of transverse form. The first gamut of 21 1/2 octaves consists of 
three forms; viz. sonity, sound, and sonism. The following is a tabulation of the pitches of sonity in 
octaves from one vibration per second to where the next form of energy commences.” 

FIRST CLASS Sonity, Sound, and Sonism begins Unison 1 

1st Octave 2 

2nd 4 

3rd 8 

4th 16 

5th 32 

6th 64 

7th 128 

Bth 256 

9th 512 Keynote Molecular Chord 620 First Octave, Keynote Atomic Chord 630 Second 
Octave 

10th 1,024 

11th 2,048 

12th 4,096 

13th 8,192 Keynote etheric Chord 12,000 Third Octave Heat (highest rate of) 14,000 Vibro- 
Atomic 

14th 16,384 Lowest Molecular Vibration 20,000 Harmonic Thirds 

15th 32,768 42,000 Modern Ultrasonic Jewelry Cleaner 42,800 Disintegration of Water 

16th 65,536 

17th 131,072 Transmission of Odor in Molecules 220,000 Sympathetic Negative 

18th 262,144 First Inter-Atomic Lowest 300,000 Full Harmonic Chord 

19th 524,288 First Inter-Atomic Highest 780,000 Full Harmonic Chord 

20th 1,048,576 1,620,000 Ninths 

21st 2,097,152 Major Sth 3,145,728 Sono-thermity, Sono-therm, Sono-thermism begins 

22nd 4,194,304 

23rd 8,388,606 
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24th 16,777,216. 

25th 33,554,432 

26th 67, 108,864 Highest Molecular Vibration 100,000,000 Harmonic 3rds 

27th 134,217,728 

28th 268,435,456 Highest Inter-Molecular 300,000,000 Enharmonic 6ths Atmospheric 
519,655,633 Highest made in air 

29th 536,870,912 Atomic Vibration 900,000,000 Diatonic 9ths 

30th 1,073,741,824 

315t 2,147,483,648 

32nd 4,294,967,296 Highest etheric 8,100,000,000 Dominant etheric 6ths 
гй 8,589,934,592 

34th 17,179,869,184 Highest Inter-etheric 24,300,000,000 Inter-etheric 9ths 

35th 34,359, 738,368 

36th 68,719,476,736 

37th 137,438,953,472 

38th 274,877,906,944 

39th 549,755,813,888 

40th 1,099,511,627,776 

41st 2,199,023,255,552 

42nd 4,398,046,511,104 SECOND CLASS VIBRATIONS begin Thermism, Rad-energy, 
Chemism begins 

43rd 8,796,093,022,208 Dark heat begins 

44th 17,592,186,044,416 

45th 35, 184,372,088,832 

46th 70,368,744,177,664 Chemism begins 

47th 140,737,488,355,328 Infrared (Light begins) 

48th 281,474,976,710,656 Major 4th (above) 

49th 562,949,953,421,312 Below Major 4th 

50th 1,125,899,906,842,624 (Light ends) 

51502,251,799,813,685,248 

52nd 4,503,599,627,370,496 Limit Actinic 

53rd 9,007,199, 254,740,992 

54th 10,814,398,509,481,984 

55th 36,028, 797,018,963, 968 Chemism ends 

56th 72,057,594,037,927,936 actienic rays 

57th 144,115,188,075,855,872 actienic rays Full Ninths 156,057,552,198,220,000 

58th 288,230,376,151,711,744 actienic rays 

59th 576,460,752,303,423,488 actienic rays 

60th 1,152,921,504,606,846,976 actienic rays 

61st 2,305,843,009,213,693,952 

62nd 4,611,686,018,427,387,904 

63rd 9,223,372,036,854,775,808 

64th 18,446,744,073,709,551,616 Major Sth 27,670,116,110,564,327,424 Limit of thermism 
Electricity, Induction, Magnetism begins 

65th 36,893,488, 147,419, 103,232 66th 73,786,976,295,838,206,464 

67th 147,573,952,591,676,413,928 

68th 295, 147,905, 183,352,827,856 Copper-zinc couple 

69th 590,295,810,366,705,655,712 

70th 1,180,591,620,733,411,31 1,424 

715t 2,361,183,241,466,822,622,848 50,000 volts 

72nd 4,722,366,482,933,645,245,696 

73rd 9,444,732,965,867,290,491,392 
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74th 18,889,465,931,745,580,982,784 

75th 37,778,931,863,469, 161,965,568 

76 75,557,863,726,938,323,931,136. 

77th 151,115,727,453,875,647,862,772 

78th 302,231,454,907,753,295,724,544 

79th 604,462,909,815,506,591,449,088. 

80th 1,208,925,819,631,013, 182,898, 176 

815 2,417,851,639,762,026,365,796,352 

82nd 4,825,703,278,524,052,731,592,702 

83rd 9,671,406,557,048, 105,463, 185,408 

Вий 19,342,813,114,096,210,926,370,816 

85th 38,685,626, 228, 192,421,852,741,632 

86th 77,361252,456,384,843,705,483,204 The limit of electricity and the beginning of 
atomolity. 


Chapter X of The Secret Doctrine by Madame Blavatsky 


THE COMING FORCE. 
ITS POSSIBILITIES AND IMPOSSIBILITIES. 


Shall we say that Force is "moving matter," or "matter in motion," 
and a manifestation of energy; or that matter and force are the phenomenal 
differentiated aspects of the one primary, undifferentiated Cosmic 
Substance? 

This query is made with regard to that Stanza which treats of 
FOHAT and his "Seven brothers or Sons," in other words, of the cause and 
the effects of Cosmic Electricity, the latter called, in Occult parlance, the 
seven primary forces of Electricity, whose purely phenomenal, and hence 

Helena Blavatsky — grossest effects are alone cognizable by physicists on the cosmic and 
especially on the terrestrial plane. These include, among other things, Sound, Light, Colour, etc., 
etc. Now what does physical Science tell us of these "Forces"? SOUND, it says, is a sensation 
produced by the impact of atmospheric molecules on the tympanum, which, by setting up delicate 
tremors in the auditory apparatus, thus communicate themselves to the brain. LIGHT is the 
sensation caused by the impact of inconceivably minute vibrations of ether on the retina of the eye. 

So, too, we say. But this is simply the effect produced in our atmosphere and its immediate 
surroundings, all, in fact, which falls within the range of our terrestrial consciousness. Jupiter 
Pluvius sent his symbol in drops of rain, of water composed, as is believed, of two "elements," 
which chemistry dissociates and recombines. The compound molecules are in its power, but their 
atoms still elude its grasp. Occultism sees in all these Forces and manifestations a ladder, the lower 
rungs of which belong to exoteric physics, and the higher are traced to а living, intelligent, invisible 
Power, which is, as a rule, the unconcerned, and exceptionally, the conscious cause of the sense- 
born phenomenon designated as this or another natural law. 

DIVINE, INFERNAL, OR TERRESTRIAL FORCE? 

We say and maintain that SOUND, for one thing, is а tremendous Occult power; that it is a 
stupendous force, of which the electricity generated by a million of Niagaras could never counteract 
the smallest potentiality when directed with occult knowledge. Sound may be produced of such a 
nature that the pyramid of Cheops would be raised in the air, or that а dying man, nay, one at his 
last breath, would be revived and filled with new energy and vigour. 


For Sound generates, or rather attracts together, the elements that produce an ozone, the 
fabrication of which is beyond chemistry, but within the limits of Alchemy. It may even resurrect a 
man or an animal whose astral "vital body" has not been irreparably separated from the physical 
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body by the severance of the magnetic or odic chord, As one saved thrice from death by that power, 
the writer ought to be credited with knowing personally something about it. 

And if all this appears too unscientific to be even noticed, let Science explain to what 
‘mechanical and physical laws known to it, is due the recently produced phenomena of the so-called 
"Keely motor?" What is it that acts as the formidable generator of invisible but tremendous force, of 
that power which is not only capable of driving an engine of 25 horse-power, but has even been 
employed to lift the machinery bodily? Yet this is done simply by drawing a fiddle-bow across а 
tuning fork, as has been repeatedly proven. For the etheric Force, discovered by the well-known (in 
America and now in Europe) John Worrell Keely, of Philadelphia, is no hallucination, 
Notwithstanding his failure to utilize it, a failure prognosticated and maintained by some Occultists 
from the first, the phenomena exhibited by the discoverer during the last few years have been 
wonderful, almost miraculous, not in the sense of the supernatural but of the superhuman. Had 
Keely been permitted to succeed, he might have reduced a whole army to atoms in the space of a 
few seconds as easily as he reduced a dead ox to the same condition, 

‘The reader is now asked to give a serious attention to that newly-discovered potency which 
the discoverer has named "Inter-Etheric Force and Forces. 

In the humble opinion of the Occultists, as of his immediate friends, 

Mr. Keely, of Philadelphia, was, and still is, at the threshold of some of the greatest secrets of 
the Universe; of that chiefly on which is built the whole mystery of physical Forces, and the esoteric 
significance of the "Mundane Egg" symbolism. Occult philosophy, viewing the manifested and the 
unmanifested Kosmos as a UNITY, symbolizes the ideal conception of the former by that "Golden 
Egg" with two poles in it. It is the positive pole that acts in the manifested world of matter, while 
the negative is lost in the unknowable absoluteness of SAT -- "Be-ness." Whether this agrees with 
the philosophy of Mr. Keely, we cannot tell, nor does it really much matter. Nevertheless, his ideas 
about the ethero-material construction of the Universe look strangely like our own, being in this 
respect nearly identical. This is what we find him saying in an able pamphlet compiled by Mrs. 
Bloomfield-Moore, an American lady of wealth and position, whose incessant efforts in the pursuit 
of truth can never be too highly appreciated: = "Mr. Keely, in explanation of the working of his 
engine, says: 'In the conception of any machine heretofore constructed, the medium for inducing a 
neutral centre has never been found. If it had, the difficulties of perpetual-motion seekers would 
have ended, and this problem would have become an established and operating fact. It would only 
require an introductory impulse of a few pounds, on such a device, to cause it to run for centuries, 
In the conception of my vibratory engine, 1 did not seek to attain perpetual motion; but a circuit is 
formed that actually has a neutral centre, which is in a condition to be vivified by my vibratory 
ether, and, while under operation by said substance, is really a machine that is virtually independent 
of the mass (or globe), and it is the wonderful velocity of the vibratory circuit which makes it so. 
Still, with all its perfection, it requires to be fed with the vibratory ether to make it an independent 
motor... ." 

"АЙ structures require a foundation in strength according to the weight of the mass they have 
to carry, but the foundations of the universe rest on a vacuous point far more minute than a 
‘molecule; in fact, to express this truth properly, on an inter-etheric point, which requires an infinite 
mind to understand it, To look down into the depths of an etheric centre is precisely the same as it 
‘would be to search into the broad space of heaven's ether to find the end, with this difference: that 
one is the positive field, while the other is the negative field , .. ." 

AN UNCONSCIOUS OCCULTIST. 

"This, as easily seen, is precisely the Eastern doctrine. His inter-etheric point is the laya-point 
of the Occultists, which, however, does not require "an infinite mind to understand it," but only а 
specific intuition and ability to trace its hiding-place in this world of matter. Of course, the laya 
centre cannot be produced, but an inter-etheric vacuum can — as proved in the production of bell- 
sounds in space. Mr. Keely speaks as an unconscious Occultist, nevertheless, when he remarks in 
his theory of planetary suspension: -- 
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s regards planetary volume, we would ask in a scientific point of view, How can the 
immense difference of volume in the planets exist without disorganising the harmonious action that 
has always characterised them? 1 can only answer this question properly by entering into а 
progressive analysis, starting on the rotating etheric centres that were fixed by the Creator with their 
attractive or accumulative power. If you ask what power it is that gives to each etheric atom its 
inconceivable velocity of rotation (or introductory impulse), 1 must answer that no finite mind will 
ever be able to conceive what it is. The philosophy of accumulation is the only proof that such a 
power has been given. The area, if we can so speak, of such an atom, presents to the attractive or 
‘magnetic, the elective or propulsive, all the receptive force and all the antagonistic force that 
characterises a planet of the largest magnitude; consequently, as the accumulation goes on, the 
perfect equation remains the same. When this minute centre has once been fixed, the power to rend 
it from its position would necessarily have to be so great as to displace the most immense planet 
that exists. When this atomic neutral centre is displaced, the planet must go with it. The neutral 
centre carries the full load of any accumulation from the start, and remains the same, for ever 
balanced in the eternal space.” 

Mr. Keely illustrates his idea of "a neutral centre" in this wa 

"Ме will imagine that, after an accumulation of а planet of any diameter, say, 20,000 miles, 
more or less, for the size has nothing to do with the problem; there should be a displacement of all 
the material, with the exception of a crust 5,000 miles thick, leaving an intervening void between 
this crust and a centre of the size of an ordinary billiard ball, it would then require a force as great to 
‘move this small central mass as it would to move the shell of 5,000 miles thickness. Moreover, this 
small central mass would carry the load of this crust for ever, keeping it equidistant; and there could 
be no opposing power, however great, that could bring them together. The imagination staggers in 
contemplating the immense load which bears upon this point of centre, where weight ceases. 
‘This is what we understand by a neutral centre.” And what Occultists understand by a "laya centre." 

"The above is pronounced “unscientific” by many. But so is everything that is not sanctioned 
and kept on strictly orthodox lines by physical science. Unless the explanation given by the inventor 
himself is accepted — and his explanations, being, as observed, quite orthodox from the spiritual and 
the Occult stand-points, if not from that of materialistic speculative (called exact) Science, are 
therefore ours in this particular — what can science answer to facts already seen which it is no 
longer possible for anyone to deny? Occult philosophy divulges few of its most important vital 
mysteries. It drops them like precious pearls, one by one, far and wide apart, and only when forced 
to do so by the evolutionary tidal wave that carries on humanity slowly, silently, but steadily toward 
the dawn of the Sixth-Race mankind, For once out of the safe custody of their legitimate heirs and 
keepers, those mysteries cease to be occult: they fall into the public domain and have to run the risk 
of becoming in the hands of the selfish -- of the Cains of the human race — curses more often than 
blessings. Nevertheless, whenever such individuals as the discoverer of Etheric Force — John 
Worrell Keely -- men with peculiar psychic and mental capacities are born, they are generally and 
‘more frequently helped than allowed to go unassisted; groping on their way, though, if left to their 
own resources, falling very soon victims to martyrdom and unscrupulous speculators. Only they are 
helped on the condition that they should not become, whether consciously or unconsciously, an 
additional peril to their age: a danger to the poor, now offered in daily holocaust by the less wealthy 
to the very wealthy. This necessitates a short digression and an explanation, 

Some twelve years back, during the Philadelphia Centennial Exhibition, the writer, in 
answering the earnest queries of a theosophist, one of the earliest admirers of Mr. Keely, repeated to 
him what she had heard in quarters, information from which she could never doubt. 


It had been stated that the inventor of the "Self-Motor" was what is called, in the jargon of the 
Kabalists, a "natural-born magician." That he was and would remain unconscious of the full range 
of his powers, and would work out merely those which he had found out and ascertained in his own 
nature ~ firstly, because, attributing them to a wrong source, he could never give them full sway 
and secondly, because it was beyond his power to pass to others that which was a capacity inherent 
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in his special nature. Hence the whole secret could not be made over permanently to anyone for 
practical purposes or use. 
‘THE FIRST-BORN OF ETHER. 

Individuals born with such a capacity are not very rare. That they are not heard of more 
frequently is due to the fact that they live and die, in almost every case, in utter ignorance of being. 
possessed of abnormal powers at all. Mr. Keely possesses powers which are called "abnormal" just 
because they happen in our day to be as little known as blood circulation was before Harvey's time. 
Blood existed, and it behaved as it does at present in the first man born from woman; and so does 
that principle in man which can control and guide etheric vibratory force. At any rate it exists in all 
those mortals whose inner selves are primordially connected, by reason of their direct descent, with 
that group of Dhyan-Chohans who are called "the first-born of Ether." Mankind, psychically 
considered, is divided into various groups, each of which is connected with one of the Dhyanic 
groups that first formed psychic man; (see paragraphs 1, 2, 3, 4, 5 in the Commentary to Stanza 
VIL) Mr. Keely being greatly favoured in this respect, and moreover, besides his psychic 
temperament, being intellectually a genius in mechanics, may thus achieve most wonderful results. 
He has achieved some already -- more than any mortal man, not initiated into the final mysteries, 
has achieved in this age up to the present day. What he has done is certainly quite sufficient "to 
demolish with the hammer of Science the idols of Science" -- the idols of matter with the feet of 
clay -- as his friends justly predict and say of him. Nor would the writer for a moment think of 
contradicting Mrs. Bloomfield-Moore, when in her paper on "Psychic Farce and Etheric Force,” she 
states that Mr. Keely, as a philosopher, "is great enough in soul, wise enough in mind, and sublime 
enough in courage to overcome all difficulties, and to stand at last before the world as the greatest 
discoverer and inventor in the world." 

‘And again she writes: — "Should Keely do no more than lead scientists from the dreary realms 
where they are groping into the open field of elemental force, where gravity and cohesion are 
disturbed in their haunts and diverted to use; where, from unity of origin, emanates infinite energy 
in diversified forms, he will achieve immortal fame. Should he demonstrate, to the destruction of 
‘materialism, that the universe is animated by a mysterious principle to which matter, however 
perfectly organized, is absolutely subservient, he will be a greater spiritual benefactor to our race 
than the modern world has yet found in any man. Should he be able to substitute, in the treatment of 
disease, the finer forces of nature for the grossly material agencies which have sent more human 
beings to their graves than war, pestilence and famine combined, he will merit and receive the 
gratitude of mankind. All this and more will he do, if he and those who have watched his progress, 
day by day for years, are not too sanguine in their expectations.” 

Writing in the T. P. S. ("Theosophical Publication Society") series (No. 9), the same lady, in 
her pamphlet, "Keely's Secrets," brings forward a passage from an article, written a few years ago 
by the writer of the present volume, in her journal, the Theosophist, in these words: — 

"The author of No. 5 of the pamphlets issued by the Theosophical Publication Society, ‘What 
is Matter and What is Force; says therein, "The men of science have just found out "a fourth state of 
matter," whereas the Occultists have penetrated years ago beyond the sixth, and therefore do not 
infer, but know of, the existence of the seventh, the last. This knowledge comprises one of the 
secrets of Keely's so-called ‘compound secret.’ It is already known to many that his secret includes 
‘the augmentation of energy,’ the insulation of the ether, and the adaptation of dynaspheric force to 
machinery." 


It is just because Keely’s discovery would lead to a knowledge of one of the most occult 
secrets, a secret which can never be allowed to fall into the hands of the masses, that his failure to 
push his discoveries to their logical end seems certain to Occultists. But of this more presently. 
Even in its limitations this discovery may prove of the greatest benefit. For: — 

"Step by step, with a patient perseverance which some day the world will honour, this man of 
genius has made his researches, overcoming the colossal difficulties which again and again raised 
up in his path what seemed to be (to all but himself) insurmountable barriers to further progress: but 
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never has the world's index finger so pointed to an hour when all is making ready for the advent of 
the new form of force that mankind is waiting for. Nature, always reluctant to yield her secrets, is 
listening to the demands made upon her by her master, necessity. The coal mines of the world 
cannot long afford the increasing drain made upon them. Steam has reached its utmost limits of 
power, and does not fulfil the requirements of the age. It knows that its days are numbered, 
Electricity holds back, with bated breath, dependent upon the approach of her sister colleague. Air 
ships are riding at anchor, as it were, waiting for the force which is to make aerial navigation 
something more than a dream. As easily as men communicate with their offices from their homes 
by means of the telephone, so will the inhabitants of separate continents talk across the ocean, 
Imagination is palsied when seeking to foresee the grand results of this marvellous discovery, when 
once it is applied to art and mechanics. In taking the throne which it will force steam to abdicate, 
dynaspheric force will rule the world with a power so mighty in the interests of civilization, that no 
finite mind can conjecture the results. Laurence Oliphant, in his preface to ‘Scientific Religion," 
says: ‘A new moral future is dawning upon the human race — one, certainly, of which it stands 
‘much in need. In no way could this new moral future be so widely, so universally, commenced as 
by the utilizing of dynaspheric force to beneficial purposes in life. . . . ." 
ETHERIC WAVES. 

The Occultists are ready to admit all this with the eloquent writer. Molecular vibration is, 
undeniably, "Keely's legitimate field of research," and the discoveries made by him will prove 
wonderful — yet only in his hands and through himself. The world so far will get but that with 
which it can be safely entrusted, The truth of this assertion has, perhaps, not yet quite dawned upon 
the discoverer himself, since he writes that he is absolutely certain that he will accomplish all that 
he has promised, and will then give it out to the world; but it must dawn upon him, and at no very 
far distant date. And what he says in reference to his work is a good proof of it: -- 

"In considering the operation of my engine, the visitor, in order to have even an approximate 
conception of its modus operandi, must discard all thought of engines that are operated upon the 
principle of pressure and exhaustion, by the expansion of steam or other analogous gas which 
impinges upon an abutment, such as the piston of a steam-engine. My engine has neither piston nor 
eccentrics, nor is there one grain of pressure exerted in the engine, whatever may be the size or 
capacity of it 

‘My system, in every part and detail, both in the developing of my power and in every branch 
of its utilization, is based and founded on sympathetic vibration. In no other way would it be 
possible to awaken or develop my force, and equally impossible would it be to operate my engine 
upon any other principle. ......This, however, is the true system; and henceforth all my operations 
will be conducted in this manner — that is to say, my power will be generated, my engines run, my 
cannon operated, through a wire. 

“It has been only after years of incessant labour, and the making of almost innumerable 
experiments, involving not only the construction of a great many most peculiar mechanical 
structures, and the closest investigation and study of the phenomenal properties of the substance 
‘ether,’ per se, produced, that 1 have been able to dispense with complicated mechanism, and to 
obtain, as I claim, mastery over the subtle and strange force with which I am dealing," 


‘The passages underlined by us, are those which bear directly on the occult side of the 
application of the vibratory force, or what Mr. Keely calls "sympathetic vibration." The "wire" is 
already a step below, or downward from the pure etheric plane into the terrestrial. ‘The discoverer 
has produced marvels — the word "miracle" is not too strong — when acting through the inter- 
etheric Force alone, the fifth and sixth principles of Akasa. From a "generator" six feet long, he has 
come down to one "no larger than an old-fashioned silver watch;" and this by itself is a miracle of 
‘mechanical (but not spiritual) genius. But, as well expressed by his great patroness and defender, 
Mrs. Bloomfield-Moore, "the two forms of force which he has been experimenting with, and the 
phenomena attending them, are the very antithesis of each other." One was generated and acted 
upon by and through himself. No one, who should have repeated the thing done by himself, could 
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have produced the same results. It was "Keely's ether" that acted truly, while "Smith's or Brown's" 
ether would have remained for ever barren of results. For Keely' difficulty has hitherto been to 
roduce a machine which would develop and regulate the "force" without the intervention of any 
‘will power" or personal influence, whether conscious or unconscious of the operator. In this he has 
failed, so far as others were concerned, for no one but himself could operate on his "machines." 
Occultly this was a far more advanced achievement than the "success" which he anticipates from 
his "wire," but the results obtained from the fifth and sixth planes of the etheric (or Astral) Force, 
will never be permitted to serve for purposes of commerce and traffic. That Keely's organism is 
directly connected with the production of the marvellous results is proven by the following 
statement emanating from one who knows the great discoverer intimately. 

‘At one time the shareholders of the "Keely Motor Co." put a man in his workshop for the 
express purpose of discovering his secret. After six months of close watching, he said to J. W. 
Keely one day: "I know how it is done, now." They had been setting up a machine together, and 
Keely was manipulating the stop-cock which turned the force on and off. "Try it, then," was the 
answer. The man turned the cock, and nothing came. "Let me see you do it again," the man said to 
Keely. The latter complied, and the machinery operated at once. Again the other tried, but without 
success. Then Keely put his hand on his shoulder and told him to try once more. He did so, with the 
result of an instantaneous production of the current. This fact, if true, settles the question. 

We are told that Mr. Keely defines electricity "as a certain form of atomic vibration." In this 
he is quite right; but this is electricity on the terrestrial plane, and through terrestrial correlations. He 
estimates — 

Molecular vibrations at 100,000,000 per second. 

Inter-molecular vibrations at 300,000,000 per second 

Atomic vibrations at 900,000,000 per second 

Inter-atomic vibrations at 2,700,000,000 per second 

AE theric vibrations at 8,100,000,000 pper second 

Inter-AEtheric vibrations at 24,300,000,000 per second 

"This proves our point. There are no vibrations that could be counted or even estimated at an 
approximate rate beyond "the realm of the fourth son of Fohat,” using an occult phraseology, or that 
motion which corresponds to the formation of Mr. Crookes’ radiant matter, or lightly called some 
years ago the "fourth state of matter" — on this our plane. 

A PREMATURE DISCOVERY. 

If the question is asked why Mr. Keely was not allowed to pass a certain limit, the answer is 
easy; because that which he has unconsciously discovered, is the terrible sidereal Force, known to, 
and named by the Atlanteans MASH-MAK, and by the Aryan Rishis in their Ashtar Vidya by а 
name that we do not like to give. It is the vril of Bulwer Lytton's "Coming Race," and of the coming 
races of our mankind, The name vril may be a fiction; the Force itself is a fact doubted as little in 
India as the existence itself of their Rishis, since it is mentioned in all the secret works. 


It is this vibratory Force, which, when aimed at an army from an Agni Rath fixed on a flying 
vessel, a balloon, according to the instructions found in Ashtar Vidya, reduced to ashes 100,000 
men and elephants, as easily as it would a dead rat. It is allegorised in the Vishnu Purana, in the 
Ramayana and other works, in the fable about the sage Kapila whose glance made a mountain of 
ashes of King Sagara's 60,000 sons, and which is explained in the esoteric works, and referred to as 
the Kapilaksha — "Kapila's Eye." 

And is it this Satanic Force that our generations were to be allowed to add to their stock of 
Anarchists baby-toys, known as melenite, dynamite clock-works, explosive oranges, "flower 
baskets," and such other innocent names? Is it this destructive agency, which, once in the hands of 
some modern Attila, e.g., a blood-thirsty anarchist, would reduce Europe in a few days to its 
primitive chaotic state with no man left alive to tell the tale ~- is this force to become the common 
property of all men alike? 
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What Mr. Keely has already done is grand and wonderful in the extreme; there is enough work 
before him in the demonstration of his new system to "humble the pride of those scientists who are 
‘materialistic, by revealing those mysteries which lie behind the world of matter," without revealing 
it nolens volens to all. For surely Psychists and Spiritualists — of whom there are a good number in 
the European armies — would be the first to experience personally the fruits of such mysteries 
revealed. Thousands of them would find themselves (and perhaps with the populations of whole 
countries to keep them company) in blue Ether very soon, were such a Force to be even entirely 
discovered, let alone made publicly known. The discovery in its completeness is by several 
thousand — or shall we say hundred thousand? — years too premature. It will be at its appointed 
place and time only when the great roaring flood of starvation, misery, and underpaid labour ebbs 
back again — as it will when happily at last the just demands of the many are attended to; when the 
proletariat exists but in name, and the pitiful cry for bread, that rings throughout the world 
unheeded, has died away. This may be hastened by the spread of learning, and by new openings for 
"work and emigration, with better prospects than exist now, and on some new continent that may 
appear. Then only will "Keelys Motor and Force," as originally contemplated by himself and 
friends, be in demand, because it will be more needed by the poor than by the wealthy. 

Meanwhile the force discovered by him will work through wires, and this, if he succeeds, will 
be quite sufficient in the present generation to make of him the greatest discoverer of this age. 

What Mr. Keely says of Sound and Colour is also correct from the Occult stand-point. Hear 
him talk as though he were the nursling of the "Gods-revealers," and had gazed all his life into the 
depths of Father-Mother AEther. 

In comparing the tenuity of the atmosphere with that of the etheric flows, obtained by him 
from his invention for breaking up the molecules of air by vibration, Keely says tha 
. "И is as platina to hydrogen gas. Molecular separation of air brings us to the first sub- 
division only; inter-molecular, to the second; atomic, to the third; inter-atomic, to the fourth; 
etheric, to the fifth; and inter-etheric, to the sixth sub-division, or positive association with 
luminiferous ether. In my introductory argument I have contended that this is the vibratory envelope 
of all atoms, In my definition of atom 1 do not confine myself to the sixth sub-division where this 
luminiferous ether is developed in its crude form as far as my researches prove. 1 think this idea will 
be pronounced by the physicists of the present day, a wild freak of the imagination. Possibly, in 
time, a light may fall upon this theory that will bring its simplicity forward for scientific research. 
At present I can only compare it to some planet in a dark space, where the light of the sun of science 
has not yet reached it. . ." "I assume that sound, like odour, is a real substance of unknown and 
‘wonderful tenuity, emanating from a body where it has been induced by percussion and throwing 
ош absolute corpuscles of matter, inter-atomic particles, with velocity of 1,120 feet per second; in 
vacuo 20,000. The substance which is thus disseminated is a part and parcel of the mass agitated, 
and, if kept under this agitation continuously, would, in the course of a certain cycle of time, 
become thoroughly absorbed by the atmosphere; or, more truly, would pass through the atmosphere 
to an elevated point of tenuity corresponding to the condition of sub-division that governs its 
liberation from its parent body." . . . "The sounds from vibratory forks, set so as to produce etheric 
chords, while disseminating their tones (compound), permeate most thoroughly all substances that 
come under the range of their atomic bombardment. The clapping of a bell in vacuo liberates these 
atoms with the same velocity and volume as one in the open air; and were the agitation of the bell 
kept up continuously for a few millions of centuries it would thoroughly return to its primitive 
element; and, if the chamber were hermetically sealed, and strong enough, the vacuous volume 
surrounding the bell would be brought to a pressure of many thousands of pounds to the square 
inch, by the tenuous substance evolved. In my estimation, sound truly defined is the disturbance of 
atomic equilibrium, rupturing actual atomic corpuscles; and the substance thus liberated must 
certainly be a certain order of etheric flow. Under these conditions, is it unreasonable to suppose 
that, if this flow were kept up, and the body thus robbed of its element, it would in time disappear 
entirely? All bodies are formed primitively from this highly tenuous ether, animal, vegetable, and 
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‘mineral, and they are only returned to their high gaseous condition when brought under a state of 
differential equilibrium,” 
THE SECRETS OF SOUND AND ODOUR. 

"As regards odour, we can only get some definite idea of its extreme and wondrous tenuity by 
taking into consideration that a large area of atmosphere can be impregnated for a long series of 
years from a single grain of musk; which, if weighed after that long interval, will be found to be not 
appreciably diminished. The great paradox attending the flow of odorous particles is that they can 
be held under confinement in a glass vessel! Here is a substance of much higher tenuity than the 
glass that holds it, and yet it cannot escape. It is as a sieve with its meshes large enough to pass 
‘marbles, and yet holding fine sand which cannot pass through; in fact, a molecular vessel holding an 
atomic substance. This is a problem that would confound those who stop to recognize it. But 
infinitely tenuous as odour is, it holds a very crude relation to the substance of sub-division that 
governs a magnetic flow (a flow of sympathy, if you please to call it so). This sub-division comes 
next to sound, but is above sound. The action of the flow of a magnet coincides somewhat to the 
receiving and distributing portion of the human brain, giving off at all times a depreciating ratio of 
the amount received. It is a grand illustration of the control of mind over matter, which gradually 
depreciates the physical till dissolution takes place. The magnet on the same ratio gradually loses its 
power and becomes inert. If the relations that exist between mind and matter could be equated and 
so held, we would live on in our physical state eternally, as there would be no physical depreciation, 
But this physical depreciation leads, at its terminus, to the source of a much higher development — 
viz., the liberation of the pure ether from the crude molecular; which, in my estimation, is to be 
much desired." -- (From Mrs. Bloomfield-Moore's paper, "The New Philosophy.") 

It may be remarked that, save a few small divergencies, no Adept nor Alchemist could have 
explained the above any better, in the light of modern Science, however much the latter may protest 
against the novel views. This is, in all its fundamental principles, if not details, Occultism pure and 
simple, yet withal, modern natural philosophy as well. 

‘This "New Force," or whatever Science may call it, the effects of which are undeniable — 
admitted by more than one naturalist and physicist who has visited Mr. Keely's laboratory and 
witnessed personally its tremendous effects -- what is it? Is it a "mode of motion," also, "in Vacuo," 
since there is no matter to generate it except Sound -- another "mode of motion," no doubt, a 
sensation caused like colour by vibrations? Fully as we believe in these vibrations as the proximate 
— the immediate -- cause of such sensations, we as absolutely reject the one-sided scientific theory 
that there is no factor to be considered as external to us, other than etheric or atmospheric 
vibrations. 

‘There is a transcendental set of causes put in motion — so to speak -- in the occurrence of 
these phenomena, which, not being in relation to our narrow range of cognition, can only be traced 
to their source and their nature, and understood by the Spiritual faculties of the Adept. They are, as 
Asclepios puts it to the King, "incorporeal corporealities" -- such as "appear in the mirror," and 
“abstract forms” that we see, hear, and smell, in our dreams, and visions. What have the "modes of 
motion," light, and ether to do with these? Yet we see, hear, and smell, and touch them, ergo they 
are as much realities to us in our dreams, as any other thing on this plane of Maya. 


Note by the author: Colour highlighting is mine. 
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Dedication 


‘This work is dedicated to those rare and courageous individuals who have 
boundless 


iriosity in their hearts and minds intensely pursuing a Greater 
‘Truth about themselves and the universe in which they live and have their 
being. They are critical thinking rebels recognizing the status quo does 
stent questioning of every thing or idea 
whether trivial or held as sacred dogma. 


not satisfy their constant and per 


“Here's to the crazy ones. The misfits. The rebels. The troublemakers. 
The round pegs in the square holes. The ones who see things differently. 
They're not fond of rules. And they have no respect for the status quo. You 
can quote them, disagree with them, glorify or vilify them. About the only 
thing you can't do is ignore them. Because they change things. They push 
the human race forward. And while some may see them as the crazy ones, 
we see genius. Because the people who are crazy enough to think they can 


change the world, are the ones who do.” Apple Computers 


Forward 


‘There are times in life when all the stars seem to align for us. This 
work, for Dale Pond, is one of those moments! Dale has worked to recap- 
ture John. Keely’s fragmented work for over three decades and collate this 
collection of fragmented footnotes back into John Keely's coherent science 
called Sympathetic Vibratory Physics [SVP]. I have known Dale personally 
for twelve years and studied along side him the works of John Keely. It took 


me шапу years to understand in a coherent manner what John Keely was 
saying. A lot of this confusion was due to his works b 
Dale has completed and is still working on his SVPwi 
grates so many others’ works that support the threads of John Keely. Still 
оне must be deeply committed to the study to pick up the basic corollary 
concepts to develop a clear image of this new science discipline. “Well, 
по longer! This new publication of Dale Pond's is surely his greatest work 


ng so fragmented, 


com, which inte- 


and most fundamental. Here he has laid out basic building blocks of Sym- 
pathetic Vibratory Physics in a sequential coherent pattern that helps the 
reader circumvent years of study to reveal an understanding of this science. 
‘John Keely was a thousand years ahead of today’s quantum physicist 
understanding of the basic building blocks of the Universe. John Keely saw 
it as a three dimensional construct of radially vibrating energy systems from 
centers in proportional progressive values filling all the plenum of the Uni- 
verse, He understood through repeatable experimentation the character of 
this primal energy construct and how to manipulate it's 
onate fundamental states - known matter into new o 


present stable res- 
yet undiscovered 
by modern man. Also, along the way he discovered many wonderful, what 


would seem magical, characteristics of these new states of matter and force. 
"The possible progression from here as I see it, for Dale Pond, is forward 
into applied application of this now defined science for humanity's new age.” 


Jerry Williams 


Preface 


0.1 What this book is 


This book is a culmination of a two year epiphany, In early 2011 I began 
sensing there is more to the concept and state of polarity than previously 
thought by anyone save Keely. In July of that year I attempted to speak of 
this new insight at the Extraordinary Science Conference in Albuquerque. 
‘That attempt failed. 


Then in October of 2013 the idea gelled - I got it! This book then is an 
expression of that two year epiphany and over а year of writing. 


This work attempts to explain the unrecognized nature, construction and 
dynamics of vibration, oscillation and toroids with their polar dynamics as 
also to clarify Professor Daniel Brinton's' description of Keely's ideas within 
his article “Laws of Being”? revealing Keely’s technique for understanding 
and manipulating the periodic nature of matter and energy’. This Brinton 
article (Chapter 7 - Laws of Being) is central to this document. 


‘Two prior versions of this book have been issued. This version (2.2 or 4th 
edit) is a rewrite of the previous versions and has been expanded, reorga- 
nized and retitled. The chapters coming before Chapter 7 are foundational 
materials to understanding Chapter 7. The chapters coming after Chapter 7 
are consequential to it. 


Keely developed what seems to be entire fields of research mostly akin to 
our non-classical quantum physics and quantum mechanics decades before 
these fields existed. Keely was splitting the atom in the 18805 working on 
his own and with few resources fifty years before mainstream science had a 
ional science at that time period considered the atom to be 
splitting the atom and releasin; 


clue, Convei 


indivisible, Yet here was Кое 


its awesome 


[Daniel Brinton] 
ZAppendix I and IT 

See Appendix II - Ultimate Constitution of Matter 
“(Sympathetic Vibratory Physics] 

*[Keelys Accomplishments] 


02. HINDSIGHT IS MOSTLY 20/20 5 


powers. Because the scientists and engineers “knew” this was impossible 
most would not could not believe what Keely was demonstrating to them. 
Political correctness (dogma and doctrine) didn't work well then either. 


It should further be noted Keely worked with the fore 
ern matter and energy (non-classical physics). Conve 
engineering works with things and their motions (classical physics). The dis- 
tinction between these two very different fields is all important. Most people 
who have witnessed or read Keely and Russell look at their work from the 
classical viewpoint and miss everything that was intended. ‘Their first reac- 
tion is to condemn Keely and Russell for no other reason than they did not 
understand - not because Keely and Russell were wrong which they weren't. 
‘They were simply too far ahead of their time and everyone else's comprehen- 


and laws that gov- 
ional science and 


Unfortunately, or fortunately, Keely’s research lab notes, books? and pub- 
lications have not been available wherewith all his work could be studied. 
‘Therefore this book is limited to exploring Brinton’s paper as also the sup- 
porting definitions and explanations required to grasp the subject matter. 


0.2 Hindsight is mostly 20/20 


Within Keely’s philosophy and science are several fundamental concepts sub- 
stantially different from conventional understandings, It must be remem- 
bered Keely developed these ideas years and sometimes decades before simi- 
lar concepts were imagined or co 
study it has been found these points to be not only essential to understand- 
ing Keely's work but they are also more accurate conceptualizations. His 
work has a consistency, continuity, completeness and homogeneity not seen 
in other earlier models. 


dered by orthodox science. After years of 


Essentially Keely discovered quantum mechanics and quantum physies decades 
before these fields were suspected to exist. He further devised means to power 
and operate mechanical devices? with these quantum energy level forces - 
а feat that has yet to be fully achieved by modern science and engineer- 


"celsa Lost Books 
"[Keelys Mechanical Inventions and Instrument] 


ing. Keely's focus was primarily on 1) power development and production, * 
whether by pressure from dissociated matter or rotation 2) discovering and. 


harnessing the ultimate Source? of all energy 3) demonstrating Mind is that 


ultimate source and 4) developing and proving out his theories through his 
many devices, 


0.3 Original Concepts 


A few of Keely’s original concepts that are somewhat different than conven- 
tional concepts would be but are not limited to: 


+ What vibration and oscillation (periodic motion) are. 
æ Causative (Scalar) constituent components of vibratory motion. 


© Dynamical and structural nature of matter and its association with 
force and energy: 


* Mind Force as primordial source of matter and energy. 


‘© Fundamental definitions of basic manifestations of forces and energies 


such as 
1. Electricity 
2, Magnetism 
3. Gr 


vity 
4. Mind / Consciousness 


5. Vibration and Oscillation 


While many correspondences have been identified between Keely's work and 


conventional science some like the ones above have no clear correspondence or 
translation, These are new (for us) concepts and constitutes a new paradigm. 


I coincides 


It has been found the theories and philosophy of Walter Russell 


Power Wil 


mat Cost] 


ys Mechanical Inventions and Instrume 
“University of Science and Philosophy bttpx://www-philosopliy.org 
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with, compliments and supports in countless ways Keely's ideas. Hence some 
Russell ideas and artwork are used throughout this book. The few Russell 
ideas incorporated herein are not all that compliment Keely's work as it 
would require several volumes to illustrate Russell's work alone. Both their 
works are vast if not outright encyclopedic in scope. The focus of this work 
is fairly concentrated and does not attempt to cover the entire gamut of their 
philosophies and sciences. 


0.4 Analog Signal Generators 


Keely developed his science and machines in a time before there were elec- 
tronic or digital instruments ignal generators, microphones, ampli- 
fiers, signal conditioners, synth ransducers, accelerometers, speakers, 
etc, Therefore he made use of what was at hand - music instruments and 
simple disk, rod, cavity and string resonators were his signal generators. He 
invented devices to produce and test for frequencies in the high ranges of 
etheric and mind vibrations. A violin, zither, harmonica, stretched strings, 
tube resonators and chladni plates (gongs) among other simple and complex 
devices supplied his acoustic signals (simple frequencies) and chords (com- 
plex wave forms). He also developed precious metal wires and beads” that 
somehow multiplied multiple frequencies and conducted them 
tance. Peppered throughout the literature are many references to his copious 
use of diverse music instruments employed to excite various responses from 
his many devices. Below is a picture of one such device using a zither as part 
of a much more complicated device that also has within it rod, sphere, tube 
and plate resonators and a simple horn adorning its top. 


uch as 


thout resis- 


Troan], [Bixar], Панна] 


Figure 1: Example of an analog zither as acoustic source 
Tage: Мр Громовы onte com, imagesNatDym /aither. jp 


0.5 Music as an Engineering Tool 


ed sound. 


Music is orderly organized sound. Noise is disorderly unorgani 
Music allows the intelligent use of simple (notes) and complex tones (chords), 
time, amplitude, concord and discord (the basis of all vibration), wave form 
control and how these tools can be used. The study of m 
corporates numbers, arithmetic, geometry, history, philosophy and acoustics. 
Music is not unlike a shorthand approach to acoustics, Music is of the Whole 
ag physical science with higher states of conscio 


Mind connec ness, 


‘It (the study of music) gives (a knowledge of) а rhythm that is as necessary 
аз law, in making any success in a material experience. Some knowledge of 
music and some knowledge of law are necessary in the experience of every 
male individual.” Cayce (903-34) 
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“That was а happy inspiration which led the Quintet Club, of Philadelphia, 
to pay a visit to the workshop of Keely a few weeks ago. Its members had been. 
told that the illustrious inventor had employed the power of music to develop 
the wonderful forces of nature, and evolve by a law of sympathetic vibrations 
а mighty energy through the disintegration of а few drops of water. Naturally 
they were anzious to до. They were familiar with the claim by Paganini that 
he could throw down a building if he knew the chord of the mass? of masonry, 
and wanted to know if it were possible that the dreams of the great violinist 
is realized at last. 


“So nearly аз can be made out from the mysterious language of the man 
of many promises, there is a harmony of the universe’ that is controllable 
by the strains of music. Each of the molecules composing a mass of matter 
is in а state of incessant oscillation, and these movements сап be so much 
changed by means of musical vibration that the matter will be disintegrated’, 
its constituent molecules fly apart, and a propulsive force be generated sim- 
ilar to that which is evolved by the touching of a match to а single grain 
of powder stored in a magazine, He holds that matter is nothing but forces 
held in equilibrium, and that if the equilibrium be once destroyed! the most 
tremendous consequences will ensue. 


“According to the report, he proved to the satisfaction of more than one mem- 
ber of the club that he has already discovered the means of calling out this 
force, and is able to partially control it. In their presence he caused a heavy 
sphere to rotate rapidly or slowly, according to the notes given by the instru- 
ment on which he played. The sphere was so isolated as to prove that it could 
not be acted on by electricity or in any other way than by the sound waves. 
He disintegrated water". into what he calls “етіс vapor" by means of a 
tuning fork and a zither. The disintegration of only four drops of water pro- 
duced a pressure of 27,000 pounds! to the square inch, and three drops of 


[chord of mass] 

ee [Sympathy] 

[DISINTEGRATION OF MATTER - THREE SYSTEMS| 
(Disturbanee of Equilibrium] 

(THEORY AND FORMULA OF AQUEOUS DISINTEGRATION] 
**[Etherie Vapor] 

“PRESSURES PRODUCED BY VIBRATION] 
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the harmless liquid fired off a cannon®® with a tremendous roar.” 


Music incorporates ratio and proportion - the very base constructive ele- 
ments of vibrations and oscillations. 


0.6 А word of warning 


It is highly unlikely the reader will grasp the entirety of this material on the 
first or second read through. One must learn the background ideas, basic or 
underlying definitions and concepts before the Light dawns in consciousness 
This is not unlike learning a new language which does take some time, effort 
and consequent shifts in consciousness. Do not give up if you don't get SVP 
within the first five minutes! What you are learning here is PhD level or 
higher, It takes years of study to eam a PhD - SVP is no differ 
level of commitment and materials except thi 
and satisfying. 


t in its 


SVP is far more interesting 


Do not now or in the future presume what is presented here is the Truth 
carved in stone. Some is undoubtedly accurate while some not so much, Use 
your own discernment at all times. This book is my take on these ideas. It 
is my ‘best guess’ after years of careful study and deep contemplation. No 
doubt many will interpret Keely's work differently which is completely OK 
with me. It will, in my opinion, take many more years if not decades before 
Keely's work is sorted out, understood and applicable for humanity's benefit 
‘The same goes for Russell's many books and drawings. To do a thorough 
effort to cover and decipher all that material would take a properly focused 
and funded team decades of dedicated effort - in my opinion. 


0.7 How to use this book 


Where terms or phrases are enclosed in brackets ([]) the reader is encouraged. 
to look these up within the svpwiki.com. These bracketed terms are mostly 
in the footnotes at the bottom of each page. If a concept, word or phrase 


7 [Cannon] 
[Keely and His Discoveries] 
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is not understood look it up. A good dictionary resource is onelook.com: 
Learning Keely is learning a new jargon describing a new paradigm - it takes 
time to assimilate these new-to-us ideas. On top of that one is obliged to 
learn the jargons of several fields such as quantum mechanies and physics, 
chemistry, math, music, acoustics, metaphysics and several others, It then is 
а hard climb to the peak of understanding but the view will be worth it 


Due to the nature and expense of the printing process, especially color, 
imbedded images are black and white smaller low resolution facsimiles of 
the originals to which have been included below each image a link to the 
original color and/or higher resolution image. 


0.8 Generalities and Idealism 


‘The concepts covered herein are mostly generalities. There are some specifics 
Usually a general concept is idealized for simplicity’s sake. АП phenomena are 
bject to countless influences, some major and some quite subtle all causing 
some degree of modulation in the simple models presented. A good example 
covered in ‘Chapter 12 - Vortices and Toroids'. A torus is usually presented 
looking somewhat like a common donut. This is a gross over-simplification 
as the structural and functional elements in toroids are many. complex and 
dynamic, The treatment on these complex toroid structures and dynamies 
takes the basic idea then ventures into a bit more detail. One's lifetime 
is not enough to cover all the details of all the subjects touched on within 
Sympathetic Vibratory Physics [SVP]*™. I'll do what I ean to provide details 
as Lam able, Other unresolved details are left for later writings and to those 


so interested and driven to ferret them out. 


Dale Pond?! 
La Junta, Colorado 


1E has be 


found the older dictionaries are better to understand Keely and the science 
of that time period than newer dictionaries 

(Sympathetic Vibratory Physics 

[Date Pond] 
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Chapter 1 


Ether as a Working Fluid 


14 Something old something new 


the Victorian Ether! been rediscovered? I believe it has. nee has 


been brow-beat to never ever use the term “ether” or else. Such а threat 
has perpetuated a clear state of ignorance in direct proportion to holding 
back true s 
does not erist” is nothing short of dogma and therefore decidedly unscientific 


jentific progress. The too often used blanket statement “Ether 


But no one (openly) questions that statement out of reactionary inquisitional 
fear. Had any questioned it they would have seen the term “ether” is 1) a 
general concept and not specific and 2) there is obviously ‘something’ unseen 
and unacknowledged operating at finer levels of 3) classifications or states 

ow not 


of matter and energy. It would require a book-length expose to 
only does the ethi 
conventional science under different eyes because the general catch 


by 


exist and has always existed but it is now being s 


Ш term 
of 
sub-atomic or quantum entities both elementary and composite. We could 
take all thes atter and 
energy states and int 
we would then know what ether is. Ether to SVP is simultaneously a ‘clas- 


elemental particle! is being applied to a multitude of new classificatio 


‘пех’ quantum entities or higher classifications of 


her" and 


tions and lump them under the term 


sification’ or ‘state’ and depending on context a ‘thing’. This puts us into a 
nice position of understanding what Keely called "Ether", "Etheric Vapor" 2 
etc. and still be on a solid scientific footing which none could successfully 


ТЕ] 
2 [Btherie Vapor] 
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assail. 


Quark-Gluon Plasma (QGP) “The strength of the color force means that 
unlike the gas-like plasma, quark-gluon plasma (QGP) behaves as a near- 
ideal Fermi liquid, although research on flow characteristics is ongoing. In 
the quark matter phase diagram, QGP is placed in the high-temperature, 
high-density regime; whereas, ordinary matter is a cold and rarefied mixture 
of nuclei and vacuum, and the hypothetical quark stars would consist of rel- 
atively cold, but dense quark matter.” * 


Compare the above description to 


Liquid Ether “The atomolict substance is what is termed the ether which 
{fills all space and is the transmitting medium for all celestial and terrestrial 
forces. This is the liquid ether of occult science." Keely 


Both named substance are 1) subatomic entities, 2) liquids and are 3) con- 
ducting or transmitting? mediums of/for diverse forces. I do not at this 
point consider QCP as elementary as it is a composite conventionally classi- 
fied within the “Very high energy state” of matter and energy. It therefore 
ought to be classified to correlate with Keely's Interetheric subdivision^. To 
ferret out all this “new” information one could begin with the svpwiki.com 
pages "State" and "Subdivision" then proceed to Wikipedia, States of Mat- 
ter, ete. Again many volumes could be researched and written about this 
опе aspect of SVP correlated to conventional science. 


1.2 Energy Levels 


For the purposes of this document "Ether" (quantum energy level substances) 
is considered as a Working Fluid not unlike refrigerants in a cooling system 
where liquid is converted into gas state then back to liquid state by vary- 
ing pressure and temperature. Molecular substances that can undergo this 
type of repeating phase change without changing their chemistry are called 


jaon Plasma 


"Wiki 
*[itheric] 
[Connecting Link] 
[Subdivision] 


Qari 
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azeotropie fluids of which there are a great variety on the market. The only 
thing that changes within such a system is the Wave Function? (mathemat- 
cally defined state) of the Working Fluid. In this context. Ether, being and 
viewed as an azeotropic fluid, may be (generally speaking) 


Molecular, as in liquid water or water vapor (composed of molecules) 
Atomic, as in Hydrogen and Oxygen and (composed of atoms) 


Etheric, as in Electrons, Protons, Neutrons, Photons, Quarks and Glu- 
ons, ete. of which there are a great variety. (composed of quantum entities) 
Hence there are many types and variations of these three main classifi 
tions each possessing their own id 
states or Wave Functions are interchangeable according to Keely's Law of 


tifying state or Wave Function. These 


‘Transformation of Forces®, The first two above states operate within what is 
called classical physies (sometimes called Newtonian Physics, 3D, material- 
ity, maya, ete.) and obey 
within non-classical physics (sometimes referred to as Quantum Physics 
Quantum Mechanics, Quantum Electrodynamics, Subtle Energy Phy 
Mind Physics, Scalar Physics or Spiritual Physics). As is well known the 
third state or classification of nom 
iples of classical physics ev 
il physics laws to these subtler (non-classical) states of matter 


laws. The third state or classification operates 


assical physics does not operate aceord- 


ing to pr 


apply cl 
and energy 


though many foolishly attempt to 


1.3 Classification of Energy Levels, States or 
Phases 


SVP establishes а seven-level matter and energy classification having the 


three main divisions of molecule, atom and ether. The modern classification 
is not as simple or n or 
types of associations of quantum entities. Several of the 
are theoretical meaning they are hypothesized but not yet “proven” 


ıt. Modern science has identified multiple class 


associative 


veral 


[wavefunction] 
"[Law of Transformation of Forces) 
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others are well established and accepted.” The modern states that are listed 
below may be associ 
not limited to) 


ted with Keely's "Etheric" state or subdivision are (but 


I- Low Temperature states 
1. Superfluid 

2, Bose-Einstein condensate 

3. Fermionic condensate 

4. Rydberg molecule 

5. Quantum Hall state 


6. Strange matter 


EI 


Photonic matter 


II - High-energy states 


1. Degenerate matter 


Quark-gluon matter 19 


3. Color-glass condensate 
III - Very high energy states 


‘The High-energy states may be considered in this document as ‘states of 
ether’ of which there are countless variations. It is not our intent to delve 
into the intricate details of these states. If is however our intent to explore 
th 
have their being. These high energy states as defined as ether or ‘alomolic 
substances’ 


and clarify how some aspects of the states associate, behave and 


“The atomolic substance is what is termed the ether which fills all space 
and is the transmitting medium for all celestial and terrestrial forces. This 


Wikipedia: States of matter] 
P eibi com: Quark-gluon plasma] 
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is the liquid ether of occult science.” Keely 


*For convenience’ sake we 
in our subsequent definition: 


ill use the term atomolic in place of etheric 
" Keely"! 


1.4 Michelson-Morley 


Keely's quantum discovery work preceded even the discovery of the electron 
in the early 1890512. Keely's pioneering work with splitting the atom into its 
constituent. quantum elements predates quantum mechanics and quantum 
physics by decades. This accomplishment" predates any officially recog- 
nition fields such as these existing within quantum realms of matter and 
energy = because they didn't exist to victorian science unless it be referred 


to as Ether. In fact the atom was considered as indivisible by orthodox sci- 
ence of that day. No scientist or engineer of that time period had a chie 
what Keely was doing because his ideas were never suspected by sci 
gineering. In consequence he developed his own terms which worked for 
him as he applied his findings to design and operate his innovative hybrid 
quantum /mechanical devices" of diverse designs and purposes - mostly to 
prove out his theories as he constructed his paradigm of Sympathetic Vibra- 
tory Physics which he sometimes called Vibratory Etherie Physics or simply 
Vibratory Physics. Of course as there were no other scientists or engineers 
aware of quantum mechanics and physics in Keely's day there was no one 
who could understand or verify what he was doing. The best they could 
do (the honest ones of integrity) was to witness Keely’s demonstrations and 
report what they thought they saw without offering any explanations. The 
dishonest ones or those who felt threatened by knowledge they knew nothing 
about (despite their lofty degrees) condemned everything Keely did as fraud 
or fakery’. 


From the above and with 


hindsight we can see the Michelson-Morley 


T Dashed Against the Rock, р. 47] 
"Depends who you ask 

1[Keelys Accomplishments) 

Hethorie or quantum forces powering mechanical machines 
15[Keelys Mechanical Inventions and Instrumenta] 

"Eye Witness Accounts] 

"T [Was Keely а Fraud] 
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experiment did not prove the ether did not exist. It simply proved the ether 
or the now known to exist high-energy states could not be detected or mea- 
sured with his crude equipment built and operated with their incomplete 
classical physics paradigm that did not inchide non-classical physics even 
though is what they were hoping to verify. 


Keely said etherie substances are so tenuous as to pass through seeming 
solid matter as wind through “a coarse sieve”. If his view is correct there 
was no possibility Michelson and Morley were going to impede or measure 
any resistance caused by ether. 


“The negative sympathetic polar stream is the magnetic flow proper, and 
it is in sympathetic coincidence with the second atomic flow, the electric 
current is the first and second onder of atomic vibration, a dual force, the 
flow of which is too tenuous to displace the molecules, It can no more do 
so than the flow from a magnet can displace the molecules of a glass plate 
when it is passed under it, The flow from a magnet is too fine to disturb the 
plate molecules, but passes as freely between them as a current of air would 
through а coarse sieve.” (underlines added)” 


1.5 Etheric or Quantum Carriers 


‘These high-energy states or tenuous substances are carriers or conductors of 
subtle imperceptible forces or disturbances that once excited will manifest as 
other perceptible detectible phenomena. ‘These streaming forces are Keely’s 
Sympathetic Streams?" These fine subtle forces are therefore the unseen 
and often unsuspected scalar or causative forces manifesting as other lower 
frequency coarser effects of attraction, repulsion and rotation, This book 
is about identifying and manipulating these subtle unseen constituent forces 
that we may be enabled to create desirable effects such as magnetism, electric- 
ity, health, gravity effects, rotation and all of their attributes and variations 
As carriers of excitation or disturbances?! they are therefore as connecting 


Тура ео coincide 
ічк) [ATTRACTION PROPULSION ETC], [16:21 - Magnetic Flow] 
pathetie Streams] 

21[15.12.1 - Disturbance of Equilibrium] 
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links? between the seven subdivisions?! of matter and energy states thus 
affecting transformations or transimutations of these energy states?! between 
themselves whether moving into or out of higher or lower energy ranges man- 
ifesting as centralizations or as more commonly called - particles” These 
unseen and unacknowledged subtler forces are the constructive constituent. 
ements making up the wave function of all known states of matter and energy. 


?5 substratum 


Опе of the more significant attributes of this Dirac Sea-like: 
of the universe is it’s vibratory uniformity and harmony establishing a sym- 
pathy between centers or centralizations which modern science now calls 
quantum entanglement. Keely called this ubiquitons harmonie state of be- 
ing between entities sympathetic association and is governed by the Law 
of Sympathetic Association. The active link between centralization or 
particles is their inherent vibrations and oscillations. When these periodic 
motions form unisons or harmony between secondary and tertiary harmonies 
are called sympathetic vibration and sympathetic oscillation. It is this sym- 
pathy between periodic motions that is the cause and link seen in “action 
at a distance" phenomena such as quantum entanglement, remote view- 
ing, mind to mind? communication, telepathy, telekinetic actions, ele?! As 
же will see another synonym for this universal sympathetic attribute of and 
between all centralized energy states (centralizations, particles) is Love (as 
опе). 


опасения link] 
Subdivision} [Stat 
2 [Law of Transformation of Forces) 
"5 [connecting link), [Vibratory Physics - The Connecting Link between Mind and Mat- 
terl, [The Connecting Link Between Mind and Matter - Keelys Progress - Part 2] 
“гас Sea] 
2 [Law of Sympathetic Association] 
faction at a distance] 
[telepathy] 
[mind to mind] 
faction at a distance] 
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CHAPTER 1. 


ETHER AS A WORKING FLUID 


Chapter 2 


Love in Science and Physics 


2.1 First and foremost Love is sympathy 


First and foremost Love is sympathy or that which connects (entangles) all 
things to all else, In SVP, sympathy does NOT mean “feeling sorry” but 
means “feeling the same аз”, “as one” or “one with”, Some might call this 
‘empathy”, “harmonization”, "resonance", "bonding", "coupling" or “en- 
tanglement? 1 


Love is the Creative Force of All that 197 


2.2 Love in Science and Physics 


2.2.1 Sympathy essential 


This harmonious high-energy state of matter and energy is everywhere the 
rything to everything 
else. Without this unity of being the universe would be fragmented, separate 


same. It, by its n; 


ure, is that which connects еј 


and discontinuous, It is a universal bonding agent without discontinuities. 


Should anything be disturbed everything else responds in like fashion as their 


essences (constituent elements) are entangled. 
[Sympathetic Association], [Law of Sympathetic Association], [Law of Assimilation) 
[Harmony], [Affinity] [Attraction], [Awareness]. [Knowing], [Universal Love], [Christ], [Sci 
ence] [Truth], [Coupling] 
[Dialogue on Awakening), page 160 
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SCIENCE AND PHYSICS 


“Where there is no sympathy there can be no love, for love is sympathy * 


2.2.2 The state or condition of Sympathetic Associa- 
tion 


state or condition known as Love 


important to science and physies 
ise this state or condition is what underlies and connects all seeming 
mated things. Love is a condition or state of vibration that links or 
entangles all things to all other things everywhere, essentially eliminating 
‘Time and Space. Which is to say all things are quantum entangled. This 
statement appears false as we do not perceive it to be the case when we 
see every thing as seemingly being separate and distinct, Our perception 
(opinion) is of the physical or molecular state, form and color of things. 
For instance, a rock is a molecular mass appearing to have an individual 
existence all by itself, So we see the mass which we can pick up and move 
it around and not physically see a connection to any other thing or rock not 
realizing the rock is a portion of the earth and is resonant to the earth else it 
would not remain either on the earth or in a molecular state or both, Should 
we consider just the electrons and photons making up every thing that is, 
regardless of location, as being essentially the same, vibratorily speaking, how 
can they not be entangled? 


2.23 Looking at the substance of a rock 


Looking at the substance of a rock (for instance) 
We know 
1- itis 


mposed of molecules which are composites of atoms, 
2 - these atoms are composed of electrons, protons and neutrons. 

3 - these elementary entities are composed of photons. 

4 - photons are composed of quarks! 

5- all these above entities vibrate and oscillate perpetually at given rates 
amplitudes and as modulated by their near and far vibratory environment. 
6- that individual objects of the same frequencies or chords of frequencies are 
sympathetically linked or entangled to and with each other. As every type of 


"Vera Vita the Philosophy of Sympathy] 
"hips. /en-wiipadin ore/wiki/Photon structure Sanction 
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quark, photon and electron are essentially the same? no matter where they 
are we can say all these particles are sympathetically linked or entangled 
to each other to varying degrees or gradients. They have the same or very 


similar Wave Function? 


2.2.4 Sympathy Connects Everything 


‘Thus this underlying sympathy that dynamically connects these seeming 
individual entities is the unseen Connecting Link that connects them all. 
‘This Connecting Link functions on the 6th and 7th subdivisions” of Matter 
and Energy and permeates all forms of matter whether in solid or fluid form. 


2.2.5 Sympathy is simply another word for Love 


Sympathy is simply another word for that state of being known as Love, 


‘onpled or Quantum Entanglement 


2.2.6 Sympathy is Attractive 


It is this sympathy or sympathetic affinity of vibration or oscillation rates 
that binds, unites or coheres like entities to one another whether they are 


quarks, atoms or people individually or in groups. This property of vibratory 


a fundamental 


attraction was demonstrated by Carl Bjerknes!? in 1881 and is 
dynamic of SVP." Likewise vibratory attraction is the cause of syntropy '* 
(negative entropy") another basic and important dynamic of SVP. 


“notwithstanding near and far, seen and unseen vibratory influences and/or modula- 
tions 


[Wave Function 
tanglement], [Subdivision] 

*[Connecting Link] 

Subdivision] 

‘(Carl Anton Bjerknes] 

13 [Bjerknes Effect], [Law of Attraction] [Syntropy] 

1afeyntropy] 

"P[nesentropy] 
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SCIENCE AND PHYSICS 


2.2.7 Individuated Complex Wave Functions 


Having said all that it must be also stated that no two electrons are exactly 
the same compound chord of frequencies (complex wave function or spectra) 
at any given moment in Time and location in Space. They do all possess 
certain ‘standard’ chord configurations in common else they would be some- 
thing other than electrons. Each has a slight and ever changing variation 
dependent upon modulating forces such as local gravity, electric and mag- 
netic influences, pressures, temperatures, etc. If these subtle differences were 
not present then destroying one electron would destroy them all and as we 
se a continuity happening with the universe we can see this completely en- 
tangled sympathy does not occur on the electron subdivision. Some aspects 
of electrons are fully entangled other aspects not so much. On the other hand 
should we progress to the next subdivision, the photonic or light, we see a 
higher degree of sympathy or harmony between the photons than the sym- 
pathy that exists between electrons, This is because there are less frequency 
parameters (simpler chord or signature) to a photon than has a larger group 
of photons manifesting as an electron. Likewise we can advance to the next 
higher subdivision of quarks and notice there is again another higher degree 
or “Q” of sympathy than with the lower grosser photon or electron subdivi- 
sions. There is yet another higher level of subdivision which Keely called the 
Compound Interetheric or Undifferentiated Mind Force and substance. He 
indicated this level is not differentiated and is wholly sympathetic unto and 
within itself. A pure (latent) sympathy if you will being of course pure Love 
or Oneness of vibratory Being, Religions have called this state or condition. 
of total Love or sympathy many names from God, Nirvana, Allah, Jehovah, 
Heaven, ete. 


2.2.8 The state of pure Sympathy 


This state of pure sympathy acting in a highly sympathetic medium (etherie, 
quantum subdivisions) means no matter what happens anywhere in this sym- 
pathetic medium such is communicated to all of the medium simultaneously 
and the velocity of communication is near instantaneous. Now, is not 
this instant awareness or knowing of what is going on regardless of distance 
(space) an omniscience? Is this not a “Self Awareness” of the underlying uni- 
versal matrix we call the universe? Does this interconnectedness not account 


Т Quasiparticles carry entanglement to wear infinite speeds) 
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for shared Mind phenomena such as remote viewing, clairvoyance, spooky 
action at a distance, and telepathy?! 
This background or ground state sympathy was established when quiescent 
Divine self-awareness occurred and before active thought or thinking began. 
This state is not unlike the initiatory Void of Genesis. An undifferentiated 
state of "perfect continuity withont extension". The originating state of neu- 
trality of a Neutral Center cannot change but its effects once disturbed are 
always changing, 


Mind Force the hidden Sealar Force] 
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Chapter 3 


Sympathy 


3.1 Sympathy is Love 


Sympathy is Love or that which connects (entangles) all things to all else. 
When the frequency of vibrations are one there is unison and sympathetic 
resonance. In SVP, sympathy 
ing the same аз”, “one with", “as опе”, concordant, harmonic or entangled 
with identical or near identical states with near identical wave functions.” 
With this insight we can see Sympathy is a vibratory state of matter and 
energy with its own waveform, spectra and wave function, It is a real state 


but is “feel- 


does NOT mean “feeling sorry’ 


or condition existing throughout nature and is a condition we ean know, un- 
derstand and engineer". For instance between two tuned tuning forks exists 
this state of sympathy, sympathetic vibration or sympathetic association. 
‘The sympathetic vibrations and oscillations originating from each fork and 
active between them creating this shared state, can be modified to increase. 
ог decrease the state of sympathy existing between them. The fact that they 


‘mpathetie and co-vibrate together is called resonance which only oc- 
curs within this state or condition of sympathetic association via sympathetic 
vibrations and oscillations. 


Т Булара Resonance 
íConcord|, [Harmony], [Affinity], [Attraction], [Awareness], [Knowing]. [Universal 
Love], [Christ], [Science], [Truth]. [Coupl 


5 Engineering with Love", http://svphookstore-com/ 
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3.1.1 Infinitely Small Centers 


‘The infinitely small strings of the String Theory are a classical physics con- 
cept of oscillating physical strings extrapolated to the non-classical quantum 
realm and is а non sequiter. Such is an attempt to apply known or assumed 
classical oscillation dynamics associated with an oscillating 3D or physical 
string, which are also poorly understood and in error, as an answer or postu- 
late to address presumed quantum dynamics,“ Should we replace the hypo- 
thetical infinitely small oscillating strings as held in the String Theo 
infinitely small constructive (virtual or actively created by virtue of dynam- 
ics and purpose) centers that vibrate, pulsate and oscillate like tuning forks 
it can be seen how every center is sympathetic (in sympathy) with every 


other center and are therefore quantum entangled; te., (sympathetic to one 
another). All of these centers form One Continuous Continuum of sympa- 
thetic (entangled) centers and is everywhere throughout Space permeating 
every seeming separate or seemingly individualized object. What connects 
all these sympathetic centers is 
creating a condition of s 
would of course imply a single fundamental tone or frequency at the very 
heart /core of the universe. Keely called these centralizations of orchestrated 
motion “atomoles”®, Therefore what is experienced by one center is to a 


ate of etherie level high-grad 
‘mpathetie association - one with all others 


degree experienced by all other centers regardless of Time and Space. Being 
mutually responsive to excitation where all are aware of all others we may 
term this continuum the Whole Undifferentiated Mind of the universe. Mind 
or Con 


ng synonyms for Keely’s Compound Interetherie state. 
Some over the years have referred to this continuum and its 
sponsive properties as God and have erroneously anthropomorphized it even 
though 
centers can be stimulated or excited by an appropriate exciter". That exciter 
being clear focused Mind Force, Thought, Volition or idea.* Other different 
state excitations (stimulations) on coarser molecules and atomic substances 
could be acoustical, electrical, microwave or physical or similar. 


sensitive re- 


t is the root of Awareness and cognition. Being sympathetic these 


“see ‘Chapter 6 - What is Vibration’ 
*[Law of Assimilation] 

"[ntomoles] 

7[Exciter 

[What is Sympathy] 
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3.1.2 Atomoles 


Atomoles (atom = unit + mole = power) = Power Unit, are primordial par- 
ticles (preferably ‘centralizations') filling all space. 


“Atomoles are elementary units of matter uniform in size and weight, and 
exist in solid, liquid, gaseous, and isolated forms.” (plural 'atomolini')" 


“The atomoles are made up of atomolini (singular atomolinus); the subdi- 
vision of matter from this point is beyond man’s power, as at this point it 
escapes all control of apparatus, passing through glass and hardened steel as 
а luminous flame without heat, which is hardly seen before it vanishes, - a 


perpetual flame coldly luminous.” '* 


“The atomolic substance is what ix termed the ether which fills all space 
and is the transmitting medium for all celestial and terrestrial forces. This 
is the liquid ether of occult science.” 


3.1.3 Records of Motion are Seeds 


Walter Russell refers to these excitable (plastic) centers, when considered 
as One Continuous Continuum, as points of 4++ (voiding and dispersion) 
and as “seeds” or “ideas”. These seed centers correspond to Keely's Neutral 


Centers conditions of birth to all seeming things in a progressive evolutionary 


“Records of Motion are seeds for repetition of motion. In the seed is de- 
sire for manifesting imaged forms of idea. All forms are wave forms, All 
wave forms unfold from seed records of those wave forms." 


"(Connecting Link] 
Russell, [The Secret of Light), page 137 
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3.2 Neutral Center of the Earth 


“In sett 
Keely, “the same law calls for the harmonious adjustment of the thirds, to 


the conditions of molecular sympathetic transmission by wire, “writes 


produce а non-intermittent flow of sympathy. Intermission means failure 
here. That differential molecular volume is required, in two different medi- 
ums of molecular density, to destroy differentiation! of sympathetic flow, 
seems at first sight to controvert the very law established by the great Creator, 
which constitutes harmony = a paradorical position which has heretofore mis- 
led physicists who have propounded and set forth most erroneous doctrines, 
because they have accepted the introductory conditions, discarding their sym- 
pathetic surroundings. The volume of the neutral centre of the earth is of no 
more magnitude than the one of а molecule: the sympathetic conditions of 
one can be reached in the same time as the other by its coincident chord." '* 


3.2.1 Force of Sympathy 


“There is no force in all creation more real or more powerful that the force 
of sympathy! 


Sympathy may be considered a force because it provides a harmonizing 
modulation. Where there is discord or enharmonicity Sympathy exerts an 
nverting or transforming that im- 
balance back to balance or harmony. Discord, entropy or differentiation may 


influence, of its own accord and nature, 


be considered as a disturbance of equilibrium which imbalance is restored by 
Sympathy - harmony or balance being the natural eigenfrequency (wave form 
and wave function) of the universal matrix - with preponderance of syntropy 
during growth and a preponderance of entropy during death. 


3.2.2 Sympathy is the Essence of Life 


“Sympathy, like a human electricity, is the essence of life 


45 Keely), [Law of Sympathetic Association] 
‘(David Sinclair], [A New Creed the book] 
[David Sinclair), [A New Creed the bool 
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“There is a celestial mind force, a great sympathetic force which is life it- 
self, of which everything is composed.” Keely! 


“Life is creative, and is the manifestation of that energy, that oneness, which 
may never be WHOLLY discerned or discovered in materiality, and yet is the 
basis of all motivative forces and influences in the experiences of an individ- 
wal." 

For life or Life Force?! to be creative it must be syntropic - that building 
process of assimilating elements its environment - to itself. As this Life 
Force cannot be discerned strictly in materiality or the 3D classical world it 
must be of the unseen non-classical scalar forces such as Mind. Hence Ke 
use of the term celestial mind force?! also known as celestial radiation, 


3.2.3 Sympathy is as Syntropy and Electricity 


“The powers of electricity have not hitherto been observed, nor have the ori- 
gin and importance of sympathy. The electric marvels of the present day were 
in electricity thousands of years ago, but there was no practical observer to 
utilize them. Sympathy is as everlasting and all-powerful as electricity is 
Men, in their honest research for human happiness, will put it to the test 
and the new insight it will give to life will be more marvelous than the mar- 
vels of electricity 


What David Sinclair? is saying here is sympathy as a force or state ex- 
ists and can be engineered. That science has not recognized this state of 
struct of the universe is 


being existing and operating as an ubiquitous c 
lamentable. Keely recognized it to such an extent he has able to utilize 
properties in his science and incorporated it as a usable function in their 
dynamics. It is a simple fact that unless a property is acknowledged to exist 


тл] 
18 Celestial Radiation] 
Cayce (2012-1) 
2 [Life Foree] 
celestial mind foree] 
2i [Celestial Radiation] 
2 [David Sinclair], JA New Creed the book] 
[David Sinclair] 
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it cannot be utilized. We can look at this state of being as a restorative force. 
Natural systems are in a state of equilibrium. Sympathy, as а pre-existing 
condition of dynamic systems, will restore that balance or equilibrium should 
the system be disturbed. This self-acting and self-correcting functional dy- 
namie, unseen by classical and non-classical science and lay alike, is а core 
functional principle in Sympathetic Vibratory Physics. Taking the metaphor 
of an undisturbed seesaw quietly sitting in a horizontal position we can see 
it will tend to re-level itself once disturbed. It will return to its horizontal 
position. Or a pendulum will come to rest (balance) is moved off center 
(disturbed out of rest or balance). Likewise we know a given volume of at- 
mosphere is essentially in balance between dry hot expanding air and cold 
contracting moist air. When a cold wet front approaches a volume hot dry 
air the localized atmospheric system is then out of balance between the two 
volumes. The re-balancing occurs when the two volumes come together with 
the unseen desire? to re-balance themselves by one attempting to become 
he other. This seeming antagonistic action is what Walter Russell called 
Voiding?', This voiding action can be gentle or it can be violent as a tornado 
depending on Time and polarity or bias difference between the two states or 
conditions. This desire to void or re-balance (to become as one) is born of 
sympathy and the nature of sympathetic associations where all unlike (s 
ingly opposite) participant forces or states desire to be alike (in balance or 
harmony). Hence we see throughout nature seeming opposite poles of elec- 
tricity voiding against or through each other in a spark or load, opposite 
poles of a magnetic adhere as one and opposite sexes drawing together and 
assimilating each other. 


[Desire] 
[Voicing] 
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Dale Fond, 2011 


Figure 3.1: Opposite polar forces void/combine as One 
tage bie; fom ее bre com qat yn Janget jp 


After voiding (Keely's neutralisation®’) or becoming depolar or neutral 
each pole or participant in the voiding action returns to its original state of 
unbalance or near so? This return from depolar to polar is of course Time 
dependent. 


3.2.4 The rate of acceleration of Sympathy is enor- 
mous 


Sympathy exists between all centers. It is as an etherie connecting link” 
stronger and denser than hardened steel. Because transmission or propaga- 
tion increases with density its rate of extension or propagation is enormous. 


It is а law of falling bodies that they steadily increase their speed, so is 
it with this great power of sympathy when once it is started. Its rate of ac 
celeration is enormous. A force that is once created can never be destroyed, 
and there is no force in all creation more real or more powerful than the force 
of sympathy. It may be stored up and hidden as energy is in fossil vegetable 
matter. It is a great created power, latent in the hand of the Creator, and at 


the command of the creature." 


[neutralization 
in Figure 3.1 “NC = [N 
" [connecting link] 

[David Sinclair], [A New Creed the book] 


ита) Center] 
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3.2.5 Sympathetic Associative Forces 


What modern cosmologists would have us believe was evolved by blind chance 
out of the inherent potentialities of primordial chaos, this glorious system of 
spiritual physics demonstrates as dependent upon the relationship between 
mind and matter; showing whence the initial impulse comes which sets in 
motion machinery of unimagined complexity, on given lines, toward а pre- 
scribed end. Chance, as has been said, is in no sense a force, but merely the 
sway of a balance of forces already in action. Sir Isaac Newton taught that 
there is such consistency in nature that what lies wholly beneath the region 
of visibility may be safely inferred to be similar to that which is gross enough 
to be palpable to sense; and Keely, reasoning on this line, has copied nature 
in his mechanical work. “I call this indefinable, latent element,” he writes, 
“the soul of the sympathetic elements in which it manifests, itself: and which 
until now has been locked up in their interstitial embrace. It is the leader of 
all triple streams, associated with the polar negative envelope of our planet 
and the one most sympathetically concordant to celestial radiation. In our 
individual organisms, the latent soul-forces, existing in the cerebral domain, 
are sympathetically subservient to the celestial radiating force whereby they 
are stimulated into action in controlling the movements of our bodies. Take 
away this latent element from the brain and the physical organism becomes 
ап inert, dead mass; on the same order as a mechanical device without an 
energy to operate й. 


The polar negative machine is a mechanical brain, with all the adjuncts 
associated with it to sympathetically receive and distribute the polar negative 
force. Its sympathetic transmitter (corresponding to our sun in our planetary 
system, transmitting all energy from the central sun of the universe) is the 
medium whereby sympathetic concordance is established between it and polar 
sympathy. The requisites for polarizing and depolarizing keep up the action 
of the machine as long as it is associated with the transmitter. The force 
which operates the mechanical is the same as that which operates the physical 
brain; purely mental, emanating from celestial outreach. There is nothing in 
the range of philosophy which so satisfies the intellect as the comprehension 
of this wondrous system of sympathetic association, planned by the Creator 
of the celestial and terrestrial universe, for the government of all forms of 
matter 
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“Nature cannot rebel against herself. The flowers of spring cannot resist 
the sympathetic force which calls them into bloom, any more than the latent 
force in intermolecular spaces can rebel and remain in neutral depths when 
sympathetic vibration calls it forth 


“What is the soul but life in latent suspension? The motion exhibited in 
matter shows that its soul is ever present; and yet there are men of great 
learning, as taught in the schools, who, after spending their lives in research- 
ing all forms of matter, deny that all living things depend on one everlasting 
Creator and Ruler, in whom they live and move and have their being through 
all time, as much as when He first breathed into them the breath of celestial 
radiation; and to whom they are as closely allied, still, by the workings of the 
great cosmical law of sympathetic association, as when the evolutionary work 
of creation commenced. 


“The ancients were far better schooled in spiritual philosophy than are we 
of the present age. Their mythological records, in their symbolical meaning, 
prove this fact. They recognized this latent element as the very breath of the 
Almighty; the sympathetic outflow of the trinity of force, the triple spiritual 
essence of God Himself. Their conceptions of Deity were greater and truer 
than our own, From them we learn that when God said ‘Let there be light,” 
He liberated the latent celestial element that illuminates the world: that when 
He breathed into man the breath of life, He impregnated him with that latent 
soul-element that made him a living and moving being.” ?* 


3.2.6 Sympathy is Entanglement 


When object A is in sympathy with object В, A is aware (responsive) of 
what happens to В and В is aware of what happens to A. As there is an 
innate or natural vibratory sympathy (sympathetic association of vibration 
and oscillation) between all things or objects all things and objects are aware 
(responsive) of all that is happening, everywhere and all the time regardless of 
‘Time and Space. This property or condition os sympathetic association has 
been called by many names throughout humanity's long evolution: Entan- 
glement, Omniscience, Coupling, God (and all its variations), non-locality, 
Mind, Love, Remote Viewing, Clairvoyance, Celestial Sympathetic Radia- 


"Realy from [The Vel Withdraw 
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tion, Brahma, Cosmic Consciousness, ete. 


3.3 Sympathy defined 


Tt is important to understand what sympathy is as it plays a tremendous and 
an all important role in how the universe and all it contains works. Sympa- 
thy is a state or condition that occurs between all centers and is an inherent 
property of these centers 


1- ‘Where there is no sympathy there can be no love, for love is sympathy.” 


2 - noun: a relation of affinity or harmony between people or things; what- 
ever affects one correspondingly affects the others, ® 


3 - noun: In natural history, a propension of inanimate things to unite, or to 
act on each other. Thus we say, there is a sympathy between the lodestone 
and iron. 


4- Sympathy is a Force, as material as Sound, Light and Heat - “For the sake 
of being popularly understood, sympathy as a force is here, in a general sense, 
sometimes spoken of in a kind of figurative way аз a message on the telegraph 
wire, etc, In a more particular way it will now be scientifically explained as 
а force, as material as sound, light and heat. We speak of the sun's rays as 
if each ray were some simple element, and yet easily carry in our minds the 
fact that each ray is composed of light and heat; so this philosophy speaks of 
this ether as a mere lineal connecting-rod between the creature and Creator. 
If the analogy between the sun's rays and the ether be closely followed, it will 
be seen that wisdom, truth, and sympathy are the same thing, and travel on 
the ether lines" exactly as light and heat do on the sun's rays." 


5 - Pertaining to or produced by sympathy. 


[Dale Pond], 11/21/10 

[Vera Vita the Philosophy of Sympathy] 

[Sympathetic Vibration] 

Webster's 1828 Dictionary 

* (connecting, link] 

3 [David Sinclair], [Vera Vita the Philosophy of Sympathy] 
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6- “The mutual relation between parts more or less distant, whereby a change 
in the one has an effect upon the other." 


7 - A real or supposed affinity between certain things, by virtue of which 
they are affect 
or influence one another (especially in some hidden, unseen way), or attract 


imilarly or correspondingly affected by the same influ 


or tend towards each other. 


8 - A relation between two bodily organs or parts (or between two per- 
sons or things) such that disorder, or any condition, of the one induces a 


corresponding condition in the other. 


9 - Agreement, accord, harmony, consonance, concord, agreement in qual- 
„, likeness, conformity, correspondence. 


10 - Conformity of feelings, inclinations, or temperament, which makes per- 
sons agreeable to each other; community of feelings; harmony of disposition. 


11 - The quality or state of being affected by the condition of another with 
а feeling similar or corresponding to that of the other; the fact or capacity 
of entering into or sharing the feelings of another or others; fellow-feeling. 


Also, a feeling or frame of mind evoked by and responsive to some external 


influence.” 


mpathie, L. sympathia, Gr. ; 
Syn-, and Pathos.) 


12 - Sympathy, n; pl. Sympathies. (Е. 
with + suffering, passion, fr. , to suffer. Se 


13 - Feeling corresponding to that which another feels; the quality of be- 
ing affected by the affection of another, with feelings correspondent in kind, 


if not in degree; fellow-feeling 


14 - An agreement of affections or inclinations, or a conformity of natu- 


ral temperament, which causes persons to be pleased, or in accord, with one 


another; as, there is perfect sympathy between them. 


PBlakiston's New Gould Medical Dictionary. The Blakiston Company, 1949. Ist edition 
“(source unknown, underline added) 
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15 - Kindness of fe 
passion, 


ing toward one who suffers; pity; commiseration; com- 


16 - (Physiol.) (a) The reciprocal influence exercised by the various organs 
or parts of the body on one another, as manifested in the transmission of 
а disease by unknown means from one organ to another quite remote, or in 
the influence exerted by a diseased condition of one part on another part or 
organ, as in the vomiting produced by a tumor of the brain. (b) That rela- 
tion which exists between different. persons by which one of them produces 
in the others a state or condition like that of himself. This is shown in the 
tendency to yawn which a person often feels on. 


ecing another yawn, or the 
strong inclination to become hysteric experienced by many women on seeing 
another person suffering with hysteria, 


17- A tendency of 


animate things to unite, or to act on each other; as, the 
sympathy between the loadstone and iron. 


imilarity of function, use, office, or the like. 


3.4 Recommended reading 


[David Sinclair], [A New Creed the book] 
[David Sinclair), [Vera Vita the Philosophy of Sympathy] 


Chapter 4 


Neutral Center 


4.1 Neutral, Latent Neutral and Neutral Cen- 
ter 


Scattered throughout the following pages are the terms “neutral”, “latent 


neutral” and “neutral center", These are central concepts in SVP (Ke 
physics) and any study of polarity and its dynamics 


4.2 Neutral means 


Neutral means: Where two phases from two vibrations are opposite in polar- 
called phase conjugation and 


is опе form of neutral. Another form is the balance point between polarities 


ity and cancel each other out or “sum to zero” 


much like a fulerum under a seesaw. This balance point within a vibration 
ог oscillation is neutral, depolar or potential. The power (potential) in both 
atent 


above cases of the phases or polarities has been equated and becomes 
thus establishing two poles and one neutral - a trinity of states of forces. 


There are other forms or associative dynamics constituting a neutral state 


or neutral center and will be discussed later. 


“When a force becomes neutral it is inactive, and is no longer a force; con- 
sequently the name given is misleading, Keely calls this third element the 
“latent neutral,” which is a better name for it.”* 


TBloomieid Moore [CIBM [What Electricity Ts - Bloomfield Moore] 
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ont means depolar. The other two forces or states are polarized fon 
dynamic relative to each other. These are the Harmonic (syntropy) and En- 
harmonic (entropy). There exists a neutral state from which these two polar 
forces originate and to which they return, This neutral (depolar) state is 
“latent” or quiescent until stimulated (polarized) 


THE UNIVERSAL SEE-SAW 


os, enn 


Figure 4.1: Universal Seesaw balancing seeming opposites 
Image: tp /pomdscienceinstitute.on-rev.com лее у атас jpg. 
(courteny University о Science and Philosophy} 


A latent center is a center that bi 


not been stimulated or excited. It is 
quiescent (depolar). Latent Forces are forces not stimulated (polarized) into 


motion or activity but held in stable (harmonic) balance. A scalar? force is 
а non-moving non-dynamie latent force or potential - not kinetic. 
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In the above Russell image he uses the phrase “potential position” whieh 
's “level of tenuity". Thus indicating it is the potential 
or tenuity of relative position that constitutes mass being a relative quantity. 
‘The fulerum is the neutral balance point between two potentials or polarity, 
bias or bipolar polarities 


is the same as Ke 


Neutral State or condition and Neutral Center are two different things or 
dynamics. A Neutral State is a condition independent of location. А № 
tral Center is a location or foci, relatively speaking. A Neutral State has 
among other attributes Mutual Affinity between participating streams or 
condition 


sensitivity to appropriate stimuli, equated polarizations, point or 
are diverse orders, kinds or types of Neutral Centers 
‘The two sides of the seesaw represent polarization. The fulcrum represents 
the neutral sustaining point, principle or condition where the polarizations 
meet by mutual affinity in mutual antagonism. "AIL forces are Mind Fore 
meaning all forces originate from Undifferentiated Mind? or the Compound 
Interetheric* subdivision. As sections or segments of Undifferentiated Mind 
are polarized (differentiated) they become forces or energies. The Ultimate 
Differentiator is thought or idea. These polar forces become neutral or latent 
by removal of polarization (discords). Keely called this process “harmoniza- 


state of equation. The 


tion” 


4.3 Coordination or coincidence of forces 


Consequently when and where various forces meet and cancel (void) or agree 
tablished a Neutral Center. Sometimes this point may be called 
а center of neutrality, center of attraction, center of sympathetic attraction, 


there 


ег of sympathetic coincidence, center of association and concentration, 
center of focalization, nucleal center, Prime Neutral Center and Supreme 
Neutral Center, depending on its general dynamical state. Some of the types 
of Neutral Centers are: 


© mass - every mass of whatever substance or size has a neutral center. 


© molecular - neutral centers in molecules. 


"(Undifferentiated Mind] 
“(Compound Intesetheric] 
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atomic - neutral centers in atoms 


e» ctheric neutral centers - neutral centers in quantum /etheric centraliza- 
tions. 


e Pri 
ondary centers not unlike t 


ie Neutral Centers - neutral centers that govern and enliven sec- 
Sun (primary) and its planets (secondary). 


+ Supreme Neutral Center - The one Dominant Center that controls all 
other neutral centers. 


+ center of centers - an object may have more than one neutral center, 


this is the coordinated center between them all. 


+ focalized се centers can have more than one center. This idea is 
what we see in a circle (one foci) and an ellipse (two foci). А focalized 
center is where all these centers are coincident or focalized together as 


one center. 


e sympathetic concordant focalized neutral center - a focalized center 
that is concordant (in harmony of parts) that is sympathetic to some- 
thing else, usually an outside stimulant or exciter or other center(s). 


+ focalized negative attractive centers - A focalized neutral center that is 
yntropie phase of assimilation, attraction or с 
opposite would be a dispersing positive propulsive center (radiating or 


radiant). See [Law of Assimilation] 


in the acentration. It’s 


æ centers of sympathetic coincidence - A dynamic center where forces 


that are sympathetic to each other coincide. 


e centers of n 


ality - a neutral center that is in a quiescent state of 


neutral late 


е centers of focalization - centers where forces are mutually attracted or 


focused to interact 


+ centers of distribution - centers where forces are mutually repelled and 
dispersed 
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Centers are intermittently attractive and repulsive or dispersive. When a 
Neutral Center is disturbed it becomes intermittently attractive and repul- 
sive. When attractive it becomes a 
becomes a center of propu 


iter of focalization. When repulsive it. 


lispersion. In between one state and its 
opposite is а moment of pau the furthest point in the swing of a 
pendulum or seesaw. This null point or fulerum can endure both polarities 


without itself being affected. 


‘The Neutral Centers give birth to quantum centralizations Keely called ato- 
moles. The Neutral Centers are then the cause that give rise to their effects ~ 
these atomoles - and are synchronistic meaning “can't have one without the 
other’ (the chicken and egg riddle). On the other hand Keely and Russell 
both said there is an infinite number of Neutral Centers implying there is an 
infinitely small space between these centers which makes the universe quite 
dense (986,000 denser than steel®) and births the logical idea matter is more 
of a tenuous ‘bubble’ in this dense etherie substratum than the wı 
matter as more dense than seeming vacuity. 


во sees 


Matter evolves from vacuity of space 


“Pure sympathetic concordants are as antagonistic to negative discordants as 
the negative is to the positive; but the vast volume the sympathetic holds over 
the non-sympathetic, in ethereal space, makes is at once the ruling medium 
and re-adjuster of all opposing conditions if properly brought to bear upon. 
them.” Again Russell and Keely concur on the origin of matter. Sympa- 
thetic streams aggregate at a neutral center about which forms centralized 
motions; ie., form or appearance of matter. Non-sympathetic conditions are 
discordant and dispersive resulting in the appearance of seeming empty space. 
Solidity devolves towards vacuity through the action of non-sympathetie (dis- 
cordant) conditions; i.e. entropy. Outer space is the domain of the non- 
sympathetic or dispersed matter. 


In one of many ways Russell describes the dual nature of space (cube) and 
matter (sphere) he says this about that dynamic state: “The sphere is the 


ue [Philosophers St 
Law of Matter and Force] 
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result of the concentrative pulsation of Gods thinking which pulls inward from 
within (syntropy) to focus the light of Gods thinking to a point of stillness, 
around which a thought body (form or matter) can be formed. This causes 
that universal effect, which we know as gravitation, and the still point of con- 
centration is a center of gravity. GRAVITATION MULTIPLIES POWER. 
[See ([Neutral Center]) 


“The cube is the result of the decentrative pulsation of Gods thinking which 
thrusts outward (entropy) from within to the stillness of the cube boundaries 
to produce the opposite effect which we know as radiation. RADIATION DI- 
VIDES POWER. 


“Gravitation and radiation are the opposite ends of the piston which mo- 
tivates the heartbeat of this eternally living dual body of God, which is our 
dual body. Its continual giving and regiving! manifests the love principle in 
both the action and reaction not just in one of them." 


4.4 Neutral Center 


Neutral Center = Dominant = Fulcrum = Pure (Undifferentiated) Conscious- 
ness = Love = 0 (Russell) = First Cause. There are neutral centers on all 
seven subdivisions of matter and energy. These Neutral Centers possess dif- 
fering states; i.e., properties, functions and geometries. ° 


We do not yet know all the properties of the nentral center but Keely does 
list a few of them, Keely considered his discovery of the Neutral Center to 
be one of his greatest discoveries as also its control through machinery. Our 
rediscovery of it will be one of humanity's greatest achievements. Keely’s 
description of the neutral center follows 


“Every molecule, every mass, every moving body in space, every solar sys- 
tem, every stellar system, EVERY ROTATORY SYSTEM, is built about a 


T[Giving Regiving] 
[Laos of Sympathetic Association] 
"Russell, Home Study Course, GOD CREATED ONLY ONE FORM: see [Cube Sphere] 
P Barycenter], [Center], [Center of Gravity], [Center of Mass] (Sympathetic Coinci- 
dence), [MINERAL DISINTEGRATION - Snell] 
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NEUTRAL СЕ! 


(TERÀS 


“The neutral center represents only focalization and distribution of the streams 
of energy.” 1? 


‘Thus there are discrete mass, molecular, atomic and etherie neutral сє 
ters as well as Prime Neutral Centers, “center of centers", “focalized cen- 
focalized negative 

“centers of neu- 


ters”, “sympathetic concordant focalized neutral centes 


attractive centers”, “centers of sympathetic coincidence”, 
trality" and “centers of focalization”, thus defining its state depending on 
dynamical function, location, association, ete 


“The neutral center is that protean, uncreated, indestructible, forever-eristing 
FIRST CAUSE, Without hands, without tools, without thought, without 
emotion, without love, without form, without substance, it, of itself, created 
all these. All that we see or can see in the objective Universe exists because of 
and by means of the properties and powers of the NEUTRAL CENTER"! 


“Where the vibrations under this mode meet, and are maintained in а state 
of mutual affinity or equilibrium, there is established what is called a "neutral 


center”, or, as otherwise expressed, ‘a center of sympathetic coincidence "e 


4.4.1 Disturbance of Equilibrium 


This is why a meditative state (neutral or undifferentiated) of mind is impor- 
tant (sympathetic) to “knowing” these interlaced concepts. Because they are 
All One. To be it is to know it. The thinking ego or intellect is differentiated 
conscious and is highly discordant which is to say it destroys harmony as is 
present in the meditative or quiet mind. This does not make the intellect. 
thinking an enemy - it is simply discordant, a disturber of the harmony. This 


TIT 
"ROTATION - Snell] 
Pit Cause] 
ecl] 
[First Cause] 
"P[KEELYS PHYSICAL PHILOSOPHY 
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discordance is the Infinite Exciter"? “that moulds and makes" '* something 
from seeming nothing thus making humanity as a Creator. We use our crys- 
tal clear thinking and focus to create the lives we live, As neutral states 
are pure unmanifested potential (latent) in perfect harmony it is from where 
and whence all manifestation of form originates - “from harmony is gener- 
ated discord”, These manifestations become reality when the neutral state 


is disturbed. This disturbance of equilibrium? “is a key function in SVP. 


Logically, if all three forces are modulated the same degree at the same 
time there would be imbalance in the equation. Disturbance of equilibrium. 
means the three forces, in an established trinne or three-way equilibrium, are 
thrown out of balance or equation by changing one or two of the three so 
the equation of harmony becomes one of discord: ie., thrown into motion 
which then secks to re-establish the originating harmony or balance. For 
instance, this principle is active in spiritual seekers as they are all seeking 
to return to the original Peace and Harmony with the One (wake up or self 
realization, a disturbance in a molecule being intermittent will cause. 
the molecule to deform in its motions into activity then recede back to its 
original quiescent state. 


‘The Neutral Center is a point or center of sympathetic coincidence. It has 
many properties. The creation and perpetuation of the Nentral Center is 
predicated on the inflow of what some call God/Divine Force (Divine Will 
or sympathetic celestial streams) or as Keely called it Celestial Sympathetic 
Radiation originating from the Supreme Neutral Center, establishing its 
progressive evolution, as it were, and through the Principle of Regeneration 
is radiated outward as refracted or differentiated materiality via the Law of 
Harmonie Pitch”, Law of Harmonie Vibrations”, and Law of Cycles”. This 
process is in other words a ubiquitous (everywhere in all Time and Space) or 


[infinite Excite] 

'S[As а Man Thinkoth] 

1818.23 - Law of Cycles] 

disturbance of equilibrium] 

see [7.26 Disturbance of Equilibrium] 

2 [Celestial Sympathetic Radiation] 
[Principle of Regeneration) 

[Law of Harmonie Pitch] 

[Law of Harmonie Vibrations] 

[Law of Cycles] 
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non-local “Micro Bang” (syntropic implosion/cavitation) process that then 
radiates and eventually manifests as what we perceive as matter, ete. In 
а word, the Neutral Center is a Compound Interetheric sympathetic force 
or state of Undifferentiated Mind (scalar). Therefore it is this inflow of the 
Divine Will (sympathetic celestial streams, Mind Force) as CAUSE of mate- 
rinlity: I feel this needs to be clearly stated. See Figure 12.8 for an animated 
graphic showing this spontaneous generation or production of discords that. 
breaks down into dispersion the formative harmouy. 


4.4.3. Supreme Neutral Center 


‘The Compound Interetheric (Undifferentiated Mind) is outside of Time and 
Space and is unaffected by either. So one could rightly say the Supreme 
Neutral Center has always existed and always will exist even though it only 
ists in the NOW moment like everything else. The physical universe is as 
а Thought in this Undifferentiated Mind. Thoughts are polar. Expression 
is polar. Manifestation is polar. All materiality is polar. Non-materiality is 
depolar (neutral) in relation to materiality, Hence all polar conditions em- 
amate from depolar or neutral latency until stimulated into being by desire, 
idea or thought. 


‘The egoic intellect creates the ideas of Time and Space. As time is an illu- 
sion, a creation of our polar egos, it has not relevance to actuality. There 
never was а “time” prior to the creation of the “universe”. For lack of a 
better expression the universe has always existed and had no beginning be- 
cause if time is an illusion then it might be said there never was а past and 
there is no future. There is only Now. Our fractured egos cannot Know the 
Undifferentiated Mind Knowing (God's knowing). The countless attempts to 
anthropomorphize ‘creation’ and ‘God’, ete. are doomed as feeble attempts 
at rearranging dream elements (fabrications of the ego). Only our whole un- 
differentiated minds (Cosmie Consciousness) can know these infinite things, 
states or conditions which cannot be adequately expressed through finite in- 
tellectualism. The Mind of Deity” is cause while the universe is the effect. 
of that Cause. A cause and its effects cannot be separated. The connecting 
link is the etheric domain, As Cause is Undifferentiated Mind then all its 
effects are polarized (split) mind thinking 


[Mind of Gad] 
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Keely indicated there is a single Supreme Prime Neutral Center governing all 
other neutral centers whether mass, molecular, atomic or etheric regardless of 
are as the Sun (prime) to its planets (secon- 
are effects as well as cause this Supreme Neutral 


location, Prime Neutral C 


daries). As nentral center 
Center is Dominant and an integral of all neutral centers - they are all one 
and the same in substance and dynamic with the exception One is sum and 
source of all others. Russell referred to it as the Universal One” from which 
all else originated. The intellect wants to separate every thing into parts. 
‘The universe is one whole acting through what appears to be individuated 
parts. All the parts are governed by one Supreme Neutral Center, each man- 
ifesting as though individual. There is one supreme state of neutrality that 
permeates every thing. This omnipresent state or condition of Neutrality is 
perfect concordance or Sympathy (Love) and everywhere present in all thin 
and actions - the Universal One. 


Outflow and Inflow 


Each Neutral Center has an intermittent outflow and an inflow of sympa- 
thetic streams originating from the Supreme Neutral Center redirected from 
the Prime Neutral Center. These occur according to Russell's Rhythmic Bal- 
car's Law of Assimilation? 


anced Interchange” and Maev 


There is an outflow: **.communicates direct by means of its outflow of sym- 
pathy, with every planetary mass in the Universe.” 

‘There is an inflow: “Through its inflow of sympathy, through the solar inter 
mediate, the sun, it receives the life flow from the Supreme Neutral Center.. 


[Law of Assimilation] 
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Т 


wre 4.2: From the One comes the many 
ncenaitute.on-rev-com/imagesNal yn euscllnentracentez2-400 jpg. 
(onte University of Scenes and Philosopy 


4.4.3 Keely further describes the Neutral Centers 


All the Dominant conditions of nature represent the focal centers towards 
which like surrounding ones become sympathetically subservient." 


‘The dominant condition of nature is harmony or Sympathy (Love). This 


harmonie or attractive state has a field of influence (sympathetic outreach) 


which casts its influence or its controlling effects as a modulation of every 


thing in its reach (its Sympathetic Outreach**). Other surrounding Neutral 
Centers which can be few or countless depending on the chord of the Бош 
nant Neutral Center fall under this influence. Sympathy extents as a state or 
condition of forces. This extension has harmonizing effects and will modulate 
any other chord to, in some degree, resemble this originating chord of har 


mony. This is what and how people “feel” ener 


around the Dynaspheres 
‘The calming or harmonizing power is extended by sympathetic vibrations 
and/or oscillations (quantum entanglement) on the sixth and seventh subdi- 
visions. This power and dynamic has been anthropomorphized throughout 


[Keely and His Discoveries] 
% [Sympathetic Outreach] 
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history as the*Love of God". This dynamic is described in Keely's 


4.4.4 Law of Transmissive Vibraic Energy 


“All oscillating and vibrating coherent aggregates create, in the media in 
which they ere immersed, outwardly propagated concentric waves of alter- 
nate condensation and rarefaction, having a period-frequency identical with 
the pitch of the aggregate.” 

Scholium: “Al forms of transmissive energy can be focussed, reflected, re- 
Jracled, diffracted, transformed, and diminished in intensity inversely as the 
square of the distance from the originating source.” 


Which law and its 


ets the stage for: 


“Neutral centers are the focalized seat of sympathetic concordance for control- 
ling any differentiation that may erist outside, or in the mass that surrounds 


them." 


Every individual “thing” has its own chord of mass. Apparently no two 
chords of mass are identical, A chord of mass will have numerous frequencies 
within itself resulting from its own chordal evolutions (overtone series) and as 
‘modulated from countless outside FM and AM modulations (summation and 
difference tones). It is these modulations that cause differentiations?, They 
are the differentiations. One center will control all the neighboring neutral 
centers being as it is or becomes the Dominant Center. Centers are not en- 
tirely individuated in their existence because they are ultimately controlled 
or governed by sympathetic streams, coneurrently arriving to each, from the 
Supreme Neutral Center which created them and in which they have their 
being or existence perpetuated. 


“Neutral centers are the center of Sympathetic Coincidence." 


Which dynamic and conditions establishes Sympathy as being the controlling 
state or condition over everything in its reach or field of influence. 


Law of Sympathetic Association] 
[Keely and His Discoveries], pg 255 
* [Differentiation] 

[Keely and His Discoveries], pg 220 
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“Pure sympathetic concordants are as antagonistic to negative discordants as 
the negative is to the positive; but the vast volume the sympathetic holds over 
the non-sympathetic, in ethereal space, makes it at once the ruling medium 
and readjuster of all opposing conditions if properly brought to bear upon 
them." 


“The effects of the law of sympathetic association, which Mr. Keely demon- 
strated as the governing medium of the universe, find illustrations in inani- 
mate nature." 


“A center of introductory action is necessary in all operations of Nature. 
All structures require a foundation. This neutral center is the foundation. 


“Every molecule, every mass, every moving body in space, every solar sys- 
tem, every stellar system, EVERY ROTATORY SYSTEM, is built about a 
NEUTRAL CENTER. It is the indestructible unit around which all that we 
recognize as matter is built. Immovable itself, it moves all things. Indestruc- 
tible itself throughout infinity of time, it creates all things. It produced and 
preserves the incalculable energy of motion of the entire Universe. It bears 
the unthinkable burden of the mass of the Universe. It is the most wonderful 
thing Man has discovered in the Universe since he discovered fire. 


“If we should take a planet of say 20,000 miles diameter and should displace 
а portion of the interior so as to have a crust of say 5,000 miles thickness, 
and at the center of the planet, place а billiard ball, that small mass, immea- 
surubly smaller than the bulk of the earth, would bear the entire burden of the 
mass of the crust 5,000 miles thick and would keep it equidistant from itself. 
No power, however great, could possibly displace this central mass so as to 
bring it into contact with the crust. Furthermore, to move this central mass 
in any direction, would require a force sufficient to move the entire mass of 
the planet, and in propagating or continuing any such motion the neutral cen- 
ter, this billiard ball, will at all time periods remain still in the exact center, 
bearing the same equidistant relation to its hollow shell. The mind staggers 
in contemplating the burden borne by this neutral center, where weight ceases. 


Экеу, Chapter 7 of Keely and His Discoveries] 
¥[Bloounlield-Maore, Keely and His Discoveries] 
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“No less wonderful are other properties of the neutral center. 


“It is the cause of the physical Universe. Its attraction condensed that which 
we recognize as substance. Matter was evolved from the affinity of this neutral 
center for Sympathetic Streams and since it is immovable, it caused, through 
negative attraction the formation of nodes in these streams, where the vibra- 
tions thereafter continued to meet in a center of Sympathetic Coincidence 
causing the permanence of form and matter: 


Figure 43: Coincidental forces meet at center 
Image: tps /pindecienceititute om te. comimagesNatDyn eyutrony entropy amet gil 
(courtesy University ol Science and Philosophy) 


“Every nebula, an embryonic world, is acted upon, created and preserved 
by this neutral center, and at the termination of its cycle, it is ultimately 
also destroyed by it, causing its absorption into the Unknown from whence it 
Every molecule and atom disintegrates into its constituent components and 
disperses into the vacuity of space - see ity coincident or ‘level 
of tenuity’ (of density). If they all be depolarized they lose their form and 
dynamics. They become as ‘nothing’; i.e., no ‘thing’. Polarity gives form 
and motion. Depolarity (neutrality) has no form or motion. All form evolves 
from the vacuity of space (dispersed matter). Neutral Centers do not of 
themselves exist as a ‘thing’. They are di 
ence of forces. How can neutrality have dimension if it has no form? But it 


ing their de 


onless points of the conflu- 


does have function not unlike Mind or Consciousness itself 


44. 
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This latent sympathetic plenum (sympathy) throughout the universe gives 
rise to all form and motion when disturbed, stimulated or excited. A thought 
or desire excites this neutrality into a polar condition or state, Polarity causes 
motion and motion appears as form. Wherever forces synchronize or equate 
there is established an activated neutral center about which ‘matter’ may 
aggregate creating form, 


Figure 4.4: Neutral Center - creator of nebula and galaxies 
Tg ifm 


The actual neutral center of the earth is, in fact, even infinitely smaller 
than the billiard ball referred to above. It consists of a compound interetheric 
point in space, so small that were we to magnify a pin head to the size of the 
sun, and from that substance take a particle of matter the same size, again 
magnifying it to the size of the sun, the neutral center would still be invisible 
even though the structure of this last substance was examined through the 
highest powered microscope ever created, or to be created. For the neutral 
center is INDIVISIBLE".. Its attributes do not belong to matter, and pertain 


in no way to matter, which is but its exterior manifestation.” 


How can neutrality (Undifferentiated Mind) have dimension? One cannot divide zero. 
[FORM OF THE АТОМ) 
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“Every aggregate mass consists of molecules, each of which has its neutral 
center where the three modes of vibration, dominant, harmonic, and enhar- 
monic, meet in a center of Sympathetic Coincidence and are equated without 
cancellation of their energy." 


“Neutral centers are the focalized seat of sympathetic concordance. 
“The proof of this assumption is that all matter responded to Keely's dis- 


integration process! and must therefore consist of these fundamental modes 
of vibration. 


Figure 4.5: Keely's Compound Disintegrator 
Image: tp ревади не oem com inagraNatDyn compound integra 


The above Compound Disintegrator, ^ later called Liberator”, is pre 


тема] 

“disintogeator picture gallery: bttp://www-svpvrilcom/DisPix/Disin! tml 
[Compound Disintegrator]. [Disintegrator] 

“more photos http://www svpvril.com/DisPix /Disin! html 

[Liberator] 
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sumed to be one of the devices Keely used to progressively dissociate or 
disintegrate water into etheric vapor (plasma). In modern terms this di 
would be not unlike a multi-frequency “analog signal generator” in function. 
See section 7.21 Latent Force. The term ‘Liberator’ describes its function of 
liberating the Latent Force held within the confines of the rotating etherie 
envelopes of the atom, See section 12.12 Etherie Envelopes. In the photo 
е the Liberator connected to the pressure lever for measuring 


below w 
pressure of the liberated etheric vapor". 


suring Etherie Vapor pressures 
йишде ауы berating ни 


Figure 4.6: Liberating and mea 


maze: bitp/ /pondecienerinstitute.on-sev.co 


[etherie vapor] [Ether Generator Producing High Pressures 
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Figure 4.7: An earlier Liberator design 
Image: мр: /pondacienceistitute once comimagesNtDynjliberator jpg 


4.5 Divine Will - The Wheelwork Source of 
all Force 


‘The fired neutral center of the earth is the concentration or totalized power 
of all the several molecular neutral centers in the earth's mass. This neutral 
center, which із absolutely WITHOUT WEIGHT, an interetheric point in 
space, communicates direct by means of its outflow of sympathy, with every 
planetary mass in the Universe. Through its inflow of sympathy, through the 
solar intermediate, the sun, it receives the life flow from the Supreme Neutral 
Center that enables it to perpetuate its eristence. Thus through the outflow 
from this Supreme Neutral Center that pivoting point of the Universe con- 
trols the existence and motion of not only every stellar, solar and planetary 
таз» in space, but also the rotatory vibration, in every individual molecule 
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intermolecule, ete, through all the subdivisions of matter, thereby sustaining 
their existence and motion with the life flow. 


Figure 4.8: Sympathy Links all Centers to all other Centers 
Image: hip: //pondacienceinstituteon-rev шит anivemal овеза pg. 


“AI foundations must be sufficient to bear their burden. Conceive then. 
the Universe centered upon and resting the burden of is incalculable mass and 
Kinetic energy оп a vacuous tnterctherie point in space, so minute that it is ac- 
tually INDIVISIBLE. This conception can only be fully comprehended by an 
infinite mind. Independent of time, because indestructible in its unity, inde- 
pendent in space, because through its properties space itself exists and without 
it would not exist, independent of matter because its properties in an external 
direction created all that we know as matter and gave it seeming permanence, 
the neutral center is that protean, uncreated, indestructible, forever-eristing 
FIRST CAUSE. Without hands, without tools, without thought, without emo- 
tion, without love, without form, without substance, it, of itself, created all 
these. All that we see or can see in the objective Universe exists because of 
and by means of the properties and powers of the NEUTRAL CENTER. 


“сеа 
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‘ONSERUETON e! ONI CVELE OF AN ELECTRIC CURRENT. 


лока avin їн 
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Figure 4.9: Neutral Center is Mind or Consciousness of God 
оң: bit олова o rev com / imagea Nat Dy ibd molli rg 
Честер University of Science ace Philosophy) 


“No machine heretofore constructed has been made with a neutral center. 


This conception of mechanics has never before dawned on man's thought field. 


Had this been done, perpetual motion™ would have become a demonstrated 


fact. Were a machine so constructed as to use its properties, an introductory 
impulse! would suffice to run it for centuries, However, thts would not be a 
useful mechanical contrivance for no more energy could be obtained from it 
than was originally given, and its only value would be as a timekeeper. 


“Keely did not seek to invent, nor did he claim to have invented, perpet- 


[Perpetual Motion), [Continuous Motion] 
Introductory Impulse] 
[Continuous Motion] 


4.5. DIVINE WILL - THE WHEELWORK SOURCE OF ALL FORCE 73 


ual motion. 


“The physicist tells you that “you cannot make something out of nothing 
that “in the economy of nature profit and loss must balance;” that “no mat 
ter what the nature of the force may be, its production must necessarily be 
accompanied by a corresponding expenditure of force in some form or other 
ete., ete. But, in the prodigality of nature, this energy flows, without measure 
and without price, from the great storehouse of the Infinite Will. From the 
symipathetit portion of the etheric field, all visible agpregations of maler em 
amate, and on the same order that molecular masses of all living organisms 
are vitalized by the sympathetic flow from the brain." 


Figure 4.10: Neutral Center is as mind or consciousness 
Image: bt /pondocenceinatituteon-rey-comy/lmagrNal Dyn eio motion jp 
ан Univesity o Science and PROSOPIS 


When this great scientific and religious truth has been made known, and 
established by demonstration, all controversy as to the source of energy will 


Bloomfield: Moore (СВМ) in [Vibratory Sympathetic and Polar Flows] 
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be for ever silenced. If I am the chosen instrument to develop this knowledge, 
and to make known the conditions which surround this pure truth, il is only 
that I may hand the key to those who will use it to enter the doorway that 
opens into the inaudible, and thus gain an insight into the now invisible 
region of the operation of Nature's most powerful governing forces, in the 
control over terrestrial matter by celestial mind." 9* 


4.5.1 Center of Sympathetic Attraction 


“I find that there is no medium in the range of vibratory philosophic research, 
that is as unerringly exact, towards the center of sympathetic attraction, as 
the negative attractive influence of a certain triple association of the metallic 
masses of gold, silver and platina™. In fact, they are as accurate indicators 
of the earth's terrestrial sympathetic envelope, and its triple focalized action 
towards the earth's neutral center, as the magnet is an indicator of the di- 
version of the attractive flow of the dominant current of the electric stream. 
Although much has been written on the subject, the conditions attending the 
continuous flow of the magnet remains a problem that has never been solved 
by any other theory. Yet the solution is very simple when harmonic vibratory 
influence is brought to bear upon iL. 


4.5.2 Center of Sympathetic Coincidence 


“Where the vibrations under this mode meet, and are maintained in a state 
of mutual affinity or equilibrium, there is established what is called а "neutral 
center”, or, as otherwise expressed, “a center of sympathetic coincidence". 


4.5.3 Center of Association and Concentration 


A shared point, point of convergence or center of sympathetic coincidence 
(Neutral Center) or where syntropic forces meet, coincide, centralize or come 
together or harmonize. 


CRI in [Keely and His Discoveries] pg. 365-367 


IKEELYS PHYSICAL PHILOSOPHY - Snell] 
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4.5.4 Center of Focalization and Transformation 


In the following quote we see the evolution or creation of perceptible light 
when thought (imperceptible) is directed to a center, undergoes transforma- 


tion via Law of Cycles, then is manifest as perceptible light, 


“Light is induced by electromagnetic percussion emanating from the ether, 
and in its action represents the plane of magnetism. In fact, it is the plane 
of magnetism when under polarization. (Platina wires the thickness of a fine 
hair associated with each of the nine nodal beads, and concentrated towards a 
general center of focalization, attaching the other end of the wires to the focal 
center, will determine, by the magnetic conduction, the number of corpuscu- 
lar oscillations per second induced by a thought, either positive or negative, 
in the central centers. These are the only conditions those of magnetic con- 
duction whereby the evolution of a thought can be computed in regard to its 
force under propagation, as against the amount of latent energy set free to 
асі as induced by such thought on the physical organism.) Some scientific 
theories of the past have taught us that electricity and magnetism are one 
and the same thing. Sympathetic vibratory philosophy teaches that they are 
two distinct forces of one of the triune sympathetic family.” 


4.5.5 Nucleal Center 


‘Term used by Russell to denote the point in a wave of maximum polar oppo- 
sition or the 44++% state of polar opposition and when depolar as the Plane 
of Inertia®. Also understood to be the same as Кебу? Neutral Center where 
Keely mentions ‘antagonism’, ete. 


In between one state and its opposite is a moment of pause not unlike the fur- 
thest point in the swing of a pendulum or seesaw. This null point or fulcrum 
can endure both polarities without itself being affected. See [Philosopher's 
Stone] There are in actuality two fulcrum points or points of transformation. 
‘The first is the 4++ center position where opposing polarities seek to Void 


З онан Fores] 
и «И Manuscript - the book], [ELECTROMAGNETIC RADIATION - Swell] 


заар 
"IP of Tertia] 
"antagonism 
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at maximum opposition. The other fulerum or transformation point is what 
Russell called the Plane of Inertia where polarities are at their least oppo- 
sition. The sympathetic streams wind or spiral towards the center of 44+ 
and unwind spiraling away from that center to the six Planes of Inertia. 


Figure 4.11: Syntropy winding up force to 4++ center 
Image tp /pondacinceietitute ore com /imagesVatDyn/67- Winding GIF 
(conttery University of Science and Philosophy) 
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Image: Mete] /pondecienecinetitit oer» com /maereNst Dyn 68-м gi 
нар University of Science and Philip) 


4.5.6 Resistance 


Resistance in DC circuits is equivalent to impedance in AC circuits. It is 
quite clear the concepts of resistance in the writings of Keely 
more akin to AC impedance than DC resistance (as commonly understood). 
Resistance or antagonism is the presence of discords. As two poles harmoni- 


nd Russell are 


cally accumulate force through mutual syntropic assimilation and at the ++ 
point of convergence resistance or antagonism is created ultimately resulting 
in activating the Law of Cycles by way of run-away development of discords, ^ 
‘These discords multiply in mmber and accumulate power until the unifying 


harmonic forces revert from harmonic assimilation to enharmonic dispersion 
No doubt this dynamic is the cause of implosion and cavitation processes 
and activities 


[overtone seri 
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POSITIVE NEGATIVE 


Figure 4.13: Russell's 4 plus plus center of polar opposition 
Wig: Мар: /pondocienceinstitute.norev enm /imageNa Dyn / араак рє. 
(Courtery Üniversity of Science and Philosophy) 


About resistance Keely says: “Jn crystalline structures, heat, which er- 
pands the atoms, by twisting them produces striae™, increases the resistance, 
асте 


[ыш] 
Keely, [Law of Vibrating Atomolie Substances) 
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cavITATION 


[.. В 
— we 


Collapsing 


Figure 4.14: Cavitation is an example of the Law of Cycles 
Image hitp:/ ооданы счет соп виена Dyn / Cavitation Buble, 
(Gourtery University of Science and Philosophy} 


Keely continues: “The electric current destroys cohesion and chemical ten- 
sion directly as square of current in amperes, inversely as the resistance in 
ohms, inversely as the chemical equivalent, and conversely as the coefficient 
of the difference between the freezing and volatilizing temperature of mass 
acted upon." 

Russell describing the opposing spirals: “Positive electricity pulls inward spi- 
rally from within against the opposing resistance of negative electricity which 
thrusts outward spirally from within," 


Russel continues: “In this electric universe, sensation is the strain of resis- 
tance to the separation which exists between all separated masses. All matter 
is one. Separated particles desire to find that oneness." 


iF Variation of Atomic Oscillation by Electricity] 
«t of Light], page 148 
vert of Light], page 85-86 


Keely, Пач 
Russell, [The 
“Russell, [The 
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4.5.7 Prime Neutral Center 


Prime Neutral Centers are primary centers about which other subservient 
secondary neutral centers are attracted and aggregate. In the quote below 
these Prime Neutral Centers are the neutral centers as stars or suns about 
which aggregate the secondary neutral centers of their planets. Hence they, 
the neutral centers are the source of gravity. 


“The luminous, etheric, protoplastic element, which is the highest condi- 
tion? of the ether, fills the regions of infinite space, and in its radiating 
outreach gives birth to the prime neutral centers that carry the planetary 
worlds through their ranges of motion." 


‘The actions of Neutral Centers (almost) dictates the existence of rotating 
shells surrounding centralizing (gravitic) neutral centers. This uot unlike so- 
called electron shells. Hence if every thing or mass has a neutral center and 
all neutral centers behave according to the same laws then planets would 
by those same laws (almost) have to be hollow. If it walks like a duck and 
quacks like a duck then it is а duck. I'm not saying they are but logi points 
to stich a conclusion, 


It is not physicalit 
centers that caus 


that causes negative attraction but the activated neutral 
negative attraction. It is an illusion of the physical to 
ascribe causative properties to it when it is in fact nothing more than an 
effect of the cause = neutral center activity. The neutral centers formed the 


instant Divine self awareness occurred. It was all created in an instant of no 
duration and continues to recreate itself as it evolves. The human intellect 
has a hard time with the concept of no time," 


4.5.8 Supreme Neutral Center 


Every molecule, atom and sub-quantum centralization everywhere existent 


within the universe has a Neutral Center. All of these neutral centers are 


sympathetic each to (entangled with or ‘as one’ with) all others. What keeps 


m 
each] 
v]. [Keely and His Discoveries] pg 270 
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all these Neutral Centers “in order" (having one shared state) is subservience 
to One Supreme Nentral Center of the universe. Some would call this One 
Supreme Neutral Center, God. Taking out the egocentric anthropomorphie™ 
assignments we then have an Intelligence (Consciousness) intimately associ- 
ated with (in sympathy or entangled with) everything that is. The connecting 
link” between all these centers is Compound Interetherie sympathy which 
Keely said above * fills the regions of infinite space". These ubiquitous Neu- 
tral Centers constitute a state of perfect continuity and living extensions of 
the One that through progressive evolution” or devolution as the case may 
be manifest as seeming solid matter in all its motions and activities whieh 
motion is Lif 


It is the nature of neutrality as Undifferentiated Mind Force that fills every 
thing everywhere. This Undifferentiated Mind Force is everywhere present 
as "Sympathy" within which, as motion (form), is latent. Being of infinite 
density and extenuation (although not having dimension) it is ubiquitous and. 
reactive to and action upon every neutral center everywhere without itself 
being changed. See [Philosophers Stone]. It is the Supreme Prime Neutral 
state or condition (Cause) governing all else, manifested or not. The state of 
Neutrality is “perfect continuity without extension". Density and extem 
tion are dimensions according to Walter Russell so they do not actually exist 
except in the intellect of Man; i.e., within his definition of matter and energy 


A neutral center is a conjunction of coincidence and focalization of forces. 
1E those centralized forces (molecules, planets, galaxies) cease to exist so too 
does their controlling neutral center which created them and by which they 
have their being. They, the cause and its effects, exist concurrently and co- 
dependently. In other words “can’t have one without the other” 


“All motion is thought, and all force is mind force. 


‘This then clarifies the adage all, the many, comes from Опе. The state 
of the one Supreme Neutral Center does not change yet it births and governs 


jade in Man's gole image, authropomorphizied 
[connecting link] 

(Progressive Evolution] 

[Dale Pond], [Prime Neutral Center] 
‘Keay, [Keely and His Discoveries). p 
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all else. No state of a material thing is fixed or stable within the universe as 
everything is in constant compound rhythmical (vibratory) motions. These 
states of motion are governed by invisible yet knowable principles and laws. 
Tt could be said the principles and laws governing these motions are fixed or 
stable. 
“Macviear"® foreshadowed the teachings of this new philosophy when he 
wrote, “АЙ motion in the universe is rhythmical. This is seen in the for- 
ward and backward movement of the pendulum, the ebb and the flow of the 
tides, the succession of day and night, the systolic and diasystolic action of 
the heart”, and in the inspiration and expiration of the lungs. Our breathing 
is а double motion of the universal ether, an active and а reactive move- 
ment. This androgyne principle, with its dual motion, is the breath of God” 
in man.” The writings of the ancients teem with these ideas, which have 
been handed down to us from generation to generation, and are now flashing 
their light, like torches in the darkness, upon mysteries too long regarded as 
“lying outside the domain of physical science "%1 


How can mind be devoid of thought /awareness? Desire is an aspect of mind, 
for instance. A quiet mind of knowing contains thought (depolar motionless 
awareness) but it does not contain egoic or intellectual thinking (polar mo- 
tion). The physical universe is а recording of thinking dynamics; its existence 
is manifestation of the originating knowing thought activated by desire, Just. 
ав a seesaw contains a fulcrum that does not move it also contains extensions 
that do move. A seesaw is a trinity of states. Same thing with Divine Mind 
(the fulcrum or Cause) and everything else (the extensions or effects) in the 


Dr. Jalm Gibson [Macvicar] went to the university of St. Andrews in 1814, where 
he excelled in mathematics and natural philosophy, and thence to Edinburgh, wh 
studied chemistry, anatomy, and natural history under John Knox tutelage, together 

th rhetoric, Hebrew and church history (see Dictionary of National Biography) 

ame as Russell's [Rhythmic Balanced Interchange] 

[Universal Heart Beat], [Dynaspheric Force] 

[breath of life] 

азем physics 

*"Bloomfield-Moore ({CBM)), see [Father-Mother Principle, [Universal Heart Beat] 
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Chapter 5 
Mind and Mind Force 


5.1 Mind is Force 


Universal Undifferentiated Mind is the One Force from whieh all other forces 
premise is born out in the writings of many great philoso- 
and sundry historical inspired texts. 


are derived. Th 
phers, thinke 


“All forces in nature are mind forces: magnetic, electric, galvanic, acous- 
tic, solar, are all governed by the triune streams of celestial infinity; as also 
the molecular, intermolecular, atomic, and interatomic!. The remote depths 
of all their acoustic centers become subservient to the third, sixth, and ninth 
position of the diatonic, harmonic and enharmonic chords; which, when res- 
onantly induced, concentrate concordant harmony, by reducing their range 
of corpuscular motion, drawing them as if towards each other's neutral center 
of attractive infinity? * 


Keely writes “Luminiferous ether’, or celestial mind force, a compound in- 
teretheri® element, is the substance of which everything visible is composed. 
It is the great sympathetic protoplastic element, life? itself. Consequently, our 
physical organisms are composed of this element ... its seat in the cerebral 


division] 
їигору] 

эсе [Mind Force the hidden Scalar Force] 
‘{Luminiferous ether] 
3 [compound interetheric] 
«а 
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convolutions ... This sympathetic outreach? (sympathetic radiation) is mind 
flow proper, or will fore 
pathetic depolarization to neutralize it. Polar and depolar differentiation* 


= sympathetic polarization to produce action, sym- 


result in motion. The true protoplastic element ... permeates all forms and 
conditions of matter, having for its attendants, gravity, electricity and mag- 
netism, the triple conditions born in itself. In fact, it is the soul of matter’, 
the element from which all forms of motion 
pulse." (underline added) 


receive their introductory im- 


“The luminiferous ether the compound interetheric element in other words, 
celestial mind force? is the substance of which all visible and invisible things 
are composed.” ™ (underline added) 


‘That Mind Force is a real force has been studied over a 28 year period by the 
engineering department of Princeton University in their PEAR Proposition 
project." Their findings were revolutionary with far ranging implications. 16 


“Nearly three decades of intense experimentation leave little doubt that the 


anomalous physical phenomena appearing in the PEAR studies arc valid, 


and are significantly correlated with such subjective variables as intention, 
meaning, resonance, and uncertainty. 


5.2 Whole vs Split Mind 


Mind or Whole Mind means total Awareness unless otherwise specified. The 
term Mind or Whole Mind does not mean “intellect” '*, Intellect is of the 


Туора 
* [Ditforentiat 
[soul of matter] 

[Motion] 

‘Sfinteoduetory impulse] 

PÜTHE NEUTRAL CENTER] 

свеча) mind force] 

14[Ether - Snell] 
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ego and is a subset of the general Consciousness or Mind and is that lim- 
ited awareness we have created as our interpretation of reality. The term 
"Mind" as used in SVP means the general Consciousness, Awareness, Whole 
or Undifferentiated Mind. Thinking is of the differentiated intellect, ego or 
Split Mind while knowing is of the Mind, heart or Whole Mind. Whole Mind 
knowing is knowing with the feeling of the heart while Split Mind thinking 
or intellect is of the limited duality of the ego. 


“Your ego is a limitation within your Mind. Your ego exists as an expression. 
of limitation.” 


Figure 5.1: Whole and Split Mind 


Tings: tp рома uta corte a mga Dya bres jii 


5.3 Mind is of the Sixth and Seventh Subdi- 
visions 


Mind is of the Compound Interetheric? or seventh subdivision” of matter 
and energy. See Table 5.1. According to Keely’s molecular and atomic 
morphology a molecule may be dissociated into its constituent parts or atoms. 
Atoms may then be further dissociated into their constituent parts and so 
forth for all finer subdivisions until the seventh subdivision where the rarefied 
ubiquitous sympathetic substance of Mind exists 


"Tom Carpenter, [Dialogue on Awakening], pg. 29 
[Compound Interotherie] 
[subdivision 
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ble 5.1: Keely's Seven Subdivisions of Matter and Energy 


It will be noted these seven states of matter and energy are not unlike 


and Fire. 


the ancient states of matter and energy: Earth, Water, 


5.4 Keely - Substance and Nature of Mind 
Force 


There is a celestial mind force, a great sympathetic force which is life it 
self, of which everything is composed." ?* 


All motion is thought, and all force is mind force 


“There is no dividing of matter and force into two distinct terms, as they 


[Mind Farce] 
Keely 


Keely, [Keely and His Discoveries), pg 
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both are ONE. FORCE is liberated matter. MATTER is force in londage, 


‘The above last two sentences sound like something Albert Einstein would 
have said roughly twenty years later. 


“The mighty forces latent in corpuscular matter, by which we are surrounded, 
are all held in oscillating vortex action by the Infinite Designer® of work- 
ings hidden from us, until the time is ripe for their disclosure, This latent, 
registered. power" interchanges sympathetically with the celestial radiating 
streams, whereby light, heat, electricity, magnetism and galvanic action are 
propagated in their different orders, vitalizing all nature with their life-giving 
principles. (underline added) 


“When this great scientific and religious truth has been made known, and 
established by demonstration, all controw 


rsy аз to the source of energy will 
be for ever silenced. If I am the chosen instrument to develop this knowl- 
edge, and to make known the conditions which surround this pure truth, it is 
only that I may hand the key to those who will use it to enter the doorway 
that opens into the inaudible, and thus gain an insight into the now invisible 
region of the operation of Nature's most powerful governing forces, in the 
control over terrestrial matter by celestial mind. ?* (underline added) 


“The action of the mind itself is a vibratory Etheric evolution, controlling 
the physical, its negative power being depreciatory in its effects, and its pos- 
itive influence elevating.” 


“The substance of the brain? is molecular. The mind which permeates the 
brain is interetheric in substance; it is the element by which the brain is im- 
pregnated, This element, when excited into action, controls all physical mo- 
tion as long as the necessary sympathetic conditions are maintained. Then 
conditions are no more immaterial in their character than are light and heat. 
Electricity, magnetism, gravity, and heat are latent in all aggregations of mat- 


бо 
[Latent Force] 
2*Keely in [Keely and His Discoveries] pz 
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ter. They are not obtained from terrestrial influences. Celestial radiation 
is the true impregnating medium in all these forces. The brain is the high res- 
onating receptacle where the sympathetic celestial acts, and where molecular 
and atomic motion are induced, as according to the intensification brought to 
bear upon it by radiation." 


“The sympathetic conditions that we call mind are no more immaterial in 
their character than light or electricity. The substance of the brain is molec- 
ular, while the substance of the mind that permeates the brain is interetheric 
and is the element by which the brain is impregnated, exciting it into ac- 
tion and controlling physical motion. In order to trace the successive triple 
impulses", taking the introductory one of sympathetic negative outreach", 
towards the cerebral neutrals, which awaken the latent element to action, we 
find that mind may be considered a specific order of interatomic motion sym- 
pathetically influenced by the celestial flow and that it becomes when thus 
excited by this medium а part and parcel of the celestial itself. The brain is 
not a laboratory. It is as static as the head of the positive negative attrac- 
25, until influenced by certain orders of vibration, when it reveals the true 
character of the outreach so induced. The brain is the high resonating recep- 
tacle where the sympathetic celestial acts, and where molecular and atomic 
motion exhibits itself, as according to the intensification brought to bear upon 
it by the celestial mind flow. The question arises, Why is this condition of 
the (luminous) ether always under a state of luminosity of an especial order? 
Its characteristics are such, from its infinite tenuity and the sympathetic ac- 
tivity with which it is impregnated, that it possesses an order of vibratory, 
oscillatory velocity, which causes it to evolve its own luminosity. This celes- 
tial, latent power, that induces luminosity in this medium, is the same that 
registers in all aggregated forms of matter, visible and invisible. It is held 
in the corpuscular embrace until liberated by a compound vibratory negative 
medium. What does this activity represent, by which luminosity is induced 
in the high etheric realm, if not to indicate that even this order of ether is 
bounded by a greater region still beyond? The activity of the corpuscles repre- 
sents its outflow from the luminiferous track towards the molecular centers of 


dor 
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neutrality, revealing the connecting link? between mind and matter. These 
conditions of luminosity have no thermal forces associated with them, al- 
though, paradozically, all thermal conditions emanate from that source. The 
tenuity of this element accounts for it. It is when the streams come in conflict 
with crude matter that heat is evolved from its latent state and a different 
onder of light from the etheric luminous is originated, the sun being the inter- 
mediate transmitter. All planets and systems are sympathetic intermediates, 
the whole of one system, connected in sympathy for each other, the Brain of 
Deity.” See Figure 4.7. 


5.5 Russell on Mind and Mind Substance 


Keely uses the term ‘luminosity’ or "luminiferous ether? which Russell calls 


‘white still magnetic light of gravity’ or simply ‘magnetic light 


Blue Red 
Chemism Thermism 


Visible Light Spectrum 


Figure 5.2: Red and Blue halves of the visible light spectrum 
Thang БЫ овес ый нь но ду чила А тезеле fog 


‘Electricity is the divider of the invisible white still magnetic light™ of 
gravity - which Mind is - into the red and blue halves of the visible light 
spectrum for the purpose of creating male and female bodies which alone 


constitute all matter." 


feonnecting link] 


Keely, [Dashed Against the Rock] 
"(71300 - Luminiferous Ether or Light] 

P [Magnetic Still Light] 

“Walter Russell, notation on chart, 1955 


90 CHAPTER 5. MIND AND MIND FORCE 


ЭР 
UNITED ONE. p 


DIVINE TRINITY 


Figure 5.3: Red and Blue halves of Polar states 
Thing ip поодаль cmn qa Nat Dya неа cta Jg 


‘This universe of matter in motion is but the electric record of thought." 
‘Light is the living substance of Mind in action. It is the creating princi 
ple of the One substance 

‘The One substance ts the etheric “spiritual” substance of the One uni 
versal Mind. 

‘The entire "created" universe of all that is, ever has been, or ever will 
be, is but the One substance in motion, light.” 


In other words matter is ultimately constituted of the polar concentrated 
and solidified substance of thought or Mind Force. 


5.6 Mind is a Substance 


Mind is substance or matter. Mind is a tenuous (ultra-gaseous) matter 
like ether or plasma (quantum substances). Mind is an etherie (quantum) 


Walter Russe 
[Ether - Russell 


[m 


eret of Light] 
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tance (ultra-pla es vibratory, chemical and 
other knowable and engineerable attributes, 


regulated, harnessed and manipulated as any other gaseous substance. 


a). Mind therefore posse 


Mind is substance it can be 


5.7 Mind is also as an aggregate of conscious- 
ness 


Mind is also as an aggregate of consciousness (self awareness) and is com- 
prised of three distinct subsets: 


Compound Interetheric 

Superconscious. Also known as Christ Consciou 
^, Knowing, Wisdom, awareness and science. 
Interetheric 

Consciousness. Also known as intellect, ego, reason, thinking, 

Subconscious. Also known as Soul, body-mind and instinct 

Unconscious, Belief, Habit, Natural Man 
Etheric. 

Tenuous matter t 
(vivified) via our е 
or not). 
Interatomic 

The liquids and solids composing the body actuated by the etherie or 
quantum mind forces. 

Atomic 

Atoms 
Molecular 

Simple, Compound and Complex Molecules 


t composes the plasma gases of the body actuated 
scious and unconscious thinking and (beliefs, eognized 


It is because of this hitherto unsuspected property of mind and consciousness. 
as а form of tennous matter the link is established between so-called hard 
science (3D, materiality, classical phy 
al fields of study! now loosely called non-class 


s) and so-called sacred scien 
al physics. The 


—! 
irist Consciousness] 
[Cosmic Consciousness] 
[telekinesis], [telepathy] 
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in fact one field of study when this connection is recognized and admitted, 


Chapter 6 
What is Vibration? 


6.1 Quotes - vibration defined 
“Vibration is the rhythmical motion of a body within itself." 


Vibration is a periodic interchange of state.” 


‘Rhythmic Balanced Interchange. "* 


‘All force is vibration. Cayce (1861- 


16) 


ayce (900-422) “So is matter.” 


“All comes from one central vibration - taking different form." Cayce (900- 


‘Everything is vibratory.” Cayce (195-54) 


Аз we see manifest in the electrical forces as used by тап. This becom- 
ing only an atom in motion, and as the atomic force gathers this, producing 
such vibration as to create heat, light, and of the various natures, by the kind, 
class or nature of resistance! met in its passage in the cycle given, reducing 
or raising the velocity, or better by the class of atomic force it vibrates, either 


Jy, sce [Oscillation 
[Dale Pond] 

^ sse] 

“Law of Vibrating Atomolic Substances] 


°з 
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with or against. These are examples of portions of universal forces.” 


“Vibration is movement, Movement is activity of a positive and negative 
force.” 


“Electricity? or vibration is that same energy, same power, ye call God.” 


“Life in its manifestations is vibration, Electricity is vibration, But vibra- 
tion that is ereative is one thing. Vibration that is destructive is another. 
Yet they may be from the same source, As in the electrical forces in the form 
or nature prepared even for use in the body. Remember life is vibration, So 
is mind, So is matter."® 


6.2 A Vibration Is 


A vibration is a rhythmic periodic expansion (entropy/dispersion) and con- 
traction (syntropy/aggregation) change of state; ie., a periodic inter-exchange 
of seemingly opposite yet co-joined and inseparable polar states. The two 
polar states are entropy 
wave or vibration there 


(expansion) and syntropy (contraction). In each 


are two distinct yet related unseen sets of dynamic 
aliquot parts or constructive currents (when considering a 
timious vibration as a vibratory stream or vibratory flow). One set of aliquot. 
attributes or parameters brings about the periodic concentration or aggre- 
gation of the vibrating media while the other set of aliquot attributes or 
parameters causes periodic expansion or dispersion of the media, If these 
unseen influences (aliquot or scalar components) were not there and a dy- 
namical constituent of each wave or vibration there could be no delta or 
change of state as both states or phases would be identical and unchanging 
‘The perceived wave or vibration is then the effect of these unseen causative 
(scalar) influences, attributes, parameters or currents. The details of these 
unseen causative (scalar) influences, attributes, parameters or currents are 


cave train or con- 


Cayce (00017) 
Cayce (281-29) 
[Law of Vibrating Atomolie Substances} 
Cayce (2828-4) 
“Cayce (1861-16) 
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the subject of this presentation and are also presented in Laws of Being" 
Laws of Being - Annotated”, Wavefunction?? and Part 12 - Russells Locked 
Potential", These two states are governed in part by the Law of Har- 
mony", Law of Harmonie Pitch’, Law of Harmonic Vibrations" and the 
Law of Repulsion"”. See also [Bjerknes Effect] for a mechanical experiment 
demonstrating these two tendencies 


of vibratory attraction and repulsion, 


Vibrations manifest as three-dimensional (along x, y and z planes) expres- 
sions of these unseen creative currents. Vibrations are not well represented 
by the typical sine wave, The use of the sine wave graphic has become so 
ubiquitous it is often mistaken for the actual motions of a vibration. These 
three-dimensional expressions are a periodie expansion and contraction of 
the elements of the vibrating medium; ie., the air particles are mutually 
attractive then mutually repellant according to the Law of Attraction 5 and 
Law of Repulsion'®. The contraction is s 
while the repulsion ms backside of the compression front. 
This same dynamic can also be seen as the compressed air at the front of 


ve front 


ven as the compressive w 
seen as the 


an airfoil and the rarefaction on top of that same airfoil or airplane wing or 
propeller. 


6.2.1 Three Forces action on all Matter and Energy 


“All conditions of dispersion and focalization are accompanied by the “ce- 
lestial mind force” acting upon. “terrestrial matter" - (corresponding to the 
mind force acting on the brain, which is only its molecular instrument.) This 
force is the first seal of the Book of Vibrational Philosophy - the first stepping 
stone toward solution of the Source of Life 


“Al Nature's forces are mind forces: magnetic, electric, etheric, acoustic 


[нъ of Being] 

(Laws of Being - Annotated] 

P [Wasefinction] 

пора 12 - Russells Locked Potentials] 
[Law of Harmon 

[Law of Harmonie Piteh] 
"Law of Harmonie Vibrations} 
[Law of Repulsion] 

1 [Law of Attraction] 

19 [Law of Repulsion] 
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solar, Any metallic mass can be so impregnated with certain vibrations that 
it will assume mental attributes - attraction and repulsion. We must first 
understand the triune conditions or laws of that sympathetic medium which 
interconnects matter with matter, the triune conditions or laws of Sympa- 
thetic Streams and unites resonance of each of the seven subdivisions before 
we can understand the induction by means of acoustic generators, of magnetic 
‘antagonisms in matter and the different forms of energy thereby liberated.” 


6.2.2 Law of Attraction (syntropy) 


“Justaposed coherent aggregates vibrating in unison, or harmonic ratio, are 
mutually attracted.” ?* 


6.2.3 Law of Repulsion (entropy) 


"Juxtoposed coherent aggregates vibrating in discord are mutually repelled. 


6.2.4 Law of the Dominant (Celestial Mind Force) 


“All wave propagations, electromagnetic or otherwise by being thus refracted 
can be measured in regard to the time of their propagation all of which are 
introductorily subservient to the luminiferous ебет.” 


6.3 Rad-Energy - entropic dispersion 


Rad-energy™ is radiant energy - expanding from а center. Sometimes this en- 
ergy is referred to as dispersive, entropic or discordant as it is both. Accord- 
ing to the Bjerknes Effect? radiation or radiant energy disperses (because 
affected media 


mutually repulsive according to the Law of Repulsion?) 


from a center losing its amplitude and degree of discord following the Square 


[Snell Manuscript] 

Keely, [Bjerknes Effect] 
Keely 

Keely, [Luminiferous Ether] 


jjerknes Effect 
Law of Repulsion. 
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Law? until it reaches zero amplitude and zero discordant content at Rus: 
Plane of Inertia”. The range of dispersion is dependent upon the Introdue- 


tory Impulse? and conductivity of the media. This dispersive energy effects 


the media in which it travels through modulation and heterodyning?. The 
overall effects of this process is governed by the Law of Transformation of 
Forces"! 


6.3.1 Introductory Impulse 


‘The introductory impulse sets the tone so to speak of the acoustic sound 
mentioned above. The introductory impulse may establish an entropic dis- 
persion or syntropie condition according to its overtone content. When the 


partials are discords the resultant sound will be entropic dispersion, When 
the partials are concords the resultant sound will be syntropic concent 


tion, The development of discordant overtones is a simple and low powered 
ocenrence. All sounds developing from an introductory impulse will create 
discords. It appears the more power initiating an introductory impulse the 
more discords are developed according to the Law of Cycles. 


6.4 Vibration v Oscillation 


‘These two rhythmic motions of vibration and oscillation are not the same. 
seeming unfathomable para- 
doxes arise, For these paradoxes to be understood the difference between 


Without vibration and oscillation made distin 
vibration and oscillation has to be clarified 
“Vibration is the rhythmical motion of a body within itself." Not unlike 


the rhythmic motions of or within the heart without change in spatial loca- 
tion of the heart 


"Introductory Impulse 
Law of Transformation af Forces 
Law of Cycles 

[Keely] 
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“Oscillation is a rhythmically recurring translatory movement.” Back and 
forth motion over space not unlike a child's 


swing or pendulum 


In the ground state, at the moment of inflow of the sympathetic celestial 
streams or Divine Permeation (spark of Life), vibration is, symbolically, one 
cps and oscillation is one eps. From that moment on in the process of progres- 
sive rhythmic devolution or evolution, due to the Law of Harmonie Pitch", 
and Law of 


Law of Harmonic Vibrations", Law of Transformation of Forces 
Cycles?*, acting together as one complex or orchestrated law, the One is re 
fracted or differentiated into the multiplicity of materiality (the One becomes 


the Many) in the natural formation of overtones sometimes called harmon- 


ics", These secondary and tertiary overtones are not separate from their 
source (the fundamental) but are inextricably linked to it as Cause is linked 


to its Effects. Demonstrating everything-that-is has a common origin or One 


Source and state of Being (sympathy: te., Love or Harmony) regardless of 


outer appearance (opinion) of separateness and individuality. ® 


6.5 What a Vibration is NOT 


А vibration is not a two-di 
patterns are developed from measuring a wave front passing by a measuring 
ducer. As the amplitude 
changes - at the point of monitoring - a sine wave is traced of the vary- 
ing amplitude over Time. I spoke about this over simplification in my 1994 
SVP presentation in Milwaukee." The sound wave front actually expands 


al expression as a sine wave. Sine wave 


de 


ice such as a microphone, accelerometer or tra 


multaneously along all three dimensions (x, y and 2). A simple s 
then is but a trace of what is happening at a given хул point in space but 
t to nothing about what is happening within the three dimensional 


says ni 


колу] 

Жак of Harmonie Pitek] 

зарам of Harmonie Vibrations] 

[Law of Transformation of Forces] 

знам of Cycles] 

31n SVP ‘harmonies’ are divisible by 2. АШ other developed secondary and tertiary tones 
are divisible by other divisors such as 3, 5, 7, ete. and are called ‘overtones’. Collectively 
they are called ‘partial’ 

“(Dale Pond] 

“yee videos on page [Basie Principle 
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sound wave as per is originating forces, expanding and contracting dynam- 
ies and what is occurring with the periodic or aperiodic motions within the 
tance of the transmitting medium. The compression portion of the wave 
front is in actuality the mutual periodic attraction and subsequent concen- 
tration between the medium particles due to an increase in syntropie force. 
Conversely, the less dense (rarefied) wave section is an effect of the entropic 
forces causing the media particles to be mutually repulsive dispersing them 
into a relatively rarefied condition. Therefore the amplitude of a wave is 
predicated on the quantity of syntropy or entropy brought to bear on the 
vibrating media, The response within the media to an external excitation 
largely depends on the character (time, duration, condition and location) of 
the introductory impulse? of the excitation. From the above sketch it can 
be readily seen how Macvie 
Balanced Interchange“) is active in every periodic motion. 


^s Law of Assimilation ** (Russell's Rhythmic 


6.6 Wave Propagation 


In the air the molecular wave front does not actually propagate as а wave. 
‘The wave is an effect of subtler causes which when viewed accumulatively 
have the appearance of a wave. Thus we are fooled when relying on our senses 
‘The elements of the molecular medium (air particles) primarily rotate and 
oscillate about their centers depending on the nature of the disturbance. Tt 
is this disturbance that propagates causing periodic expansion and contrac- 
tion of that which it encounters along the way and before dissipation. The 
quantum scalar component propagates as a quantum disturbance through 
the molecular medium. This disturbance is rhythmical; że., (polar) inter- 
mittently syntropic then entropic in its effects upon the molecular receptive 
centers, There occurs an increasing compression to the 44++ potential ? level 
where a 90° transformation, via the Law of Cycles, converts syntropic influ- 
ence from syntropie compression into entropie dispersion (gradients of v 
ity). Logically then the time it takes for the invisible internal disturbance 
to become a visible external phenomenon is the apparent propagation rate. 
‘This is a periodic disturbance (time to reach the critical ++ state plus re- 


[Introductory Impuls 
[Law of Assimilation] 
“(Rhythmic Balanced Interchange 
*^[plusplus] 
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laxation time plus reformation time) and takes on the appearance of a wave 
or vibration. Of course, it should be noted not all rhythmic motions result in 
а complete 4++ transformation as not all rhythmic motions have sufficient. 
е there are low energy waves and vi- 
without self-destruction and rebirth 


power to achieve transformation. He 


brations that simply repeat themseh 
in a new energy state. 


6.7 Frequency 


It can be argued Keely counted frequency as a dual motion of IN then OUT 
or OUT then IN depending where one begins counting. If this is true then 
the apparent oscillation of a pendulum is two oscillations from side to side. It. 
is not certain this method of counting carries throughout the Keely materials 
but it is good to keep this in mind. 


Phases of a Wave 


Positive EE FORM o 


Negative 


Figure 6.1: Four Phases of a Wave or Oscillation 


Image: hir акте ет оо ру ва gi 


6.8 Law of Cycles 


“Coherent aggregates harmonically united constitute centers of vibration bear- 
ing relation to the fundamental pitch not multiples of the harmonic pitch, and 
the production of secondary unions between themselves generate pitches that 
are discords, either in their unisons, or overtones with the original pitch; 
from harmony is generated discord, the inevitable cause of perpetual trans- 
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formation." *® 


[Keely] 
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Chapter 7 


Laws of Being 


7.1 Introduction 


Professor Daniel Brinton, author of the following reviewed article, spent 
considerable time in Keely's nearby laboratory and workshop. It is believed 
this article is the clearest attempt to explain the basic concepts Keely discov- 
ered, developed and worked with and how he used them. After all, Keely was 
present to directly answer Brinton’s questions. Therefore it behooves us to. 


closely examine this article to discern understanding and hopefully practical 


‘The terms and phrases in this article are linked to supporting materials 
within the svpwikicom where the bulk of the known Keely materials are 
located. Comments аге given immediately below a Brinton quote. These 
is of years of 
s and Russell's jargons as well as comparative contemporary 


comments an 
learning Keel 
concepts and research. A careful reader will see an intermingling of materials 
from various sources that support each other. Most notably is the mutual 
affinities between the works and ideas of John W. Keely and Walter Russell. 


Brinton’s words or quotes are preceded by Roman Numerals in bold 
type. Numbers and brackets ([) contain comments and links about Brin- 
ton’s writings and Keely's concepts. These terms and phrases in brackets 


"Daniel Garrison Brinton (May 18, 1837 July $1, 1809) was an American archaeologist 
and ethnologist at the University of Pennsylvania. 
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(0) can be searched in www.svpwiki.com. The original unaltered Brinton 
text can be seen in “Keelys Physical Philosophy - Appendix-I and “Laws of 
Being, Appendix-II” at the end of this book or within the svpwiki.com, 


7.2 Rhythmical Relations 


I. “The fundamental conception of the Universe is force mani- 
festing itself in rhythmical relations.” (continues to II);* 


7.2.1 Principle of Rhythmic Balanced Interchange 


“This principle of rhythmic balanced interchange! between Father! (syntropy) 
+ Mother? (entropy) lights of gravitation (syntropy) and radiation (entropy) 
is fundamental in all creating things. "* 


In other words the principle of Rhythmie Balanced Interchange" is a universal 
principle, as Russell repeatedly emphasized, active in all things from molec- 
ular to Mind energy subdivisions (states). Rhythmic Balanced Interchange 
is after all what every vibration and oscillation does that the ubiquitous and 
al. 


over simplified sine wave does not re 


7.2.2 Every individualized object assimilates itself 


Macvicar writes: “Every individualized object assimilates itself to itself in 
successive moments of its existence and all objects tend to assimilate one an- 


other.” 


TIR che Balanced Interchang 
"rhythmic balanced interchange] 


“Russell, [The Secret of Light], page 150: see ‘Chapter 6 - What is Vibration?" 
пуб Balanced Interchang 

[Principles] 

sce Chapter 11 

"Dr. Jobn Gibson [MacVicar] professor at university of St, Andrews 1830. 
"(Swell Manuscript) [Three Laws of Being), [Law of Assimilation), [Modes of Vibration 
Annotated 
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Please note this law as expressed by Macviear is the same universal law 
in its essence and dynamic as expressed by Jesus wherein he s 


ays: 


“Jesus said unto him, Thou shalt love the Lord thy God with all thy heart, 
and with all thy soul, and with all thy mind. This is the first and great com- 
mandment.” (Matthew 22:3738). 


“And the second (commandment) is like unto it; Thou shalt love thy neighbor 
аз thyself. On these two commandments hang all the law and the prophets.” 
(Matthew 22:3940). 


SVP (nor this author) does not subscribe to or promote organized religions 
but we are interested in universal laws and principles (applicable universally) 
regardless who revealed them or wherever they may be found. 


Love and Sympathy are synonyms for affinity, assimilation or being One 
With, These same dynamics apply everywhere and with everything thus es- 
tablishing sympathetic association? between all things, everys 
all times. 


here and at 


‘To repeat when the constituent frequencies of A and D are identical A trans- 
mits to В and В transmits to A sympathetic association or mutual resonance 
(Love or Sympathy) occurs. These dynamics are as expressed in the follow- 
ing of Keely's forty laws" 


Law of Harmonie Vibrations" 


“All coherent aggregates are perpetually vibrating at a period-frequency cor- 
responding to some harmonic ratio of the fundamental pitch of the vibrating 
body; this pitch is а multiple of the pitch of the atomoles™.” See Overtone 


angled 


[sympathetic association) 
Ti[Keelys Forty Laws] 


ааз of Harmonie Vibrations] 
*Sfatomoles) 
"'[Overtone Series] 
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Law of Transmissive Vibraic Energy! 


“All oscillating and vibrating coherent aggregates create, in the media in 
which they ere immersed, outwardly propagated concentric waves of alter- 
nate condensation and rarefaction, having a period-frequency identical with 
the pitch of the aggregate.” 


Scholium: “АН forms of transmissive energy can be focussed, reflected, re- 
fracted, diffracted, transformed, and diminished in intensity inversely as the 
square of the distance from the originating source.” See also Square Law" 


Law of Sympathetic Oscillation"? 


“Coherent aggregates immersed in a medium pulsating at their natural pitch 
simultaneously oscillate with the same frequency, whether the pitch of the 
medium be а unison, or any harmonic of the fundamental pitch of the cre- 
ative aggregate." 


As the atomole is the constructive constituent of all atoms all atoms are 
therefore in sympathetie association at, by and through these atomoles. All 
is one at this level or state of being even though at the physical level of our 
perception everything appears to be separate and individual 


[Law of Transmissive 
15 [Square Law] 
{Law of Sympathetic Oscillatio 
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Sympathetic Vibrations 


mt ian Tonio 


Зушриреце Пень 
Phe wave Fran 


SSS He 


‘Dale Pons, 1999 


Figure 7.1: Sympathetic Vibration - Entanglement 


Jose: tp: Гроно on rev com image NtDyn/eympaibete-veatons jp 


7.2.3 These modes are today much like “phase” 


‘These modes, or periodic change of state, are today much (but not exactly) 
undis- 


like what we call “phase” of a wave. Usually conventional ‘phase’ 
ction as to its causative (aliquot/sealar) forces and dy- 
namics being primarily intermittent syntropic and entropic. Phase in modern 


tinguished in constr 


usage is almost exclusively linked to the positive or negative halves of a sine 
wave which does not convey all that is occurring in the wave under investi- 
gation.” 


IL “This definition [from I] is exhaustive, including both thought”! 
and extension”, mind and matter. The law for the one is the law 
for the other. The distinction between them is simply relative, 
i.e., quantitative, not qualitative. 


As above so below - all forms of matter and energy regardless of frequency, 


division or state are involved in a periodic Rhythmic Balanced Inter- 


chapters Chapter û - What is Vibration? and ‘Chapter 8 - Modes of Vibration’ 
2 thought] 
[Sympathetic Outreach] 
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change between their polar states where one polar state becomes the other 
intermittently. 


TIL “The rhythmic relations in which force acts are everywhere, 
under all conditions, and at all times, the same. They are found 
experimentally to be universally expressible by the mathematical 
relations of thirds."™ 


“Rythmie relations” indicates ALL vibratory and oscillatory motions are 
effects of this periodic interchange of intertwined poles between syntropie 
contraction or assimilation and entropic expansion or dispersion. This in- 
terchange occurs as these two states are in the relative proportion (ratio) of 
third parts to one another. 


Figure 7.2: Chart showing location of the three mode frequencies 
Image: itp роке нв imagesNatDyn/elecromasmeticspectrummides 00 p 


‘That three or threeness is fundamental is now seen to be valid in the 
Rule of Threes™ re-discovered by Vitaly Efimov and is called the ‘Efimov 
trimer’ or ‘Efimov state, Likewise both Keely in the 1880s and Russell in 
the 1920s clearly comment on the value of threes?” 


“Rest and action are three. Space and matter are three, Equilibrium and 


2709351 Keely 3 6 and O] and [Rhythmic Balanced Interchange] 
[Rule of Threes proven] 

Wikipedia Ево state 

[тше] 
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motion are three. Dimensions and pressures are three. The heartbeat of the 
universe, and yours, are three, Likewise, its breathings and yours, its tem- 
peratures and yours, and all things else of the universe, and you, are three." 


7.24 ‘Thirds’ is usually a mathematical relationship 
of proportion 


Within this and related SVP docum 
‘thirds’ is usually a mathematical rela 
parameters’ (of volume, force, density, efe.) and not always a musical rela- 
tion. A given whole being One Whole, has three parts always in varying yet 
relative proportion to one another. The overall or resultant expression of the 
‘One Whole is dependent on the ratios being applied. More syntropy makes 
the whole more syntropic. The more entropy the more entropic will be the 
One Whole. Therefore and thereby polarity is not fundamental but may be 
modified or manipulated by altering the ratios of these proportions held as 
thirds or third parts” 


s the concept and use of the term 


ionship of proportion of wave function 


7.3 Threefold Relations 


ГУ. "These threefold relations may be expressed with regard to 
their results (appearances) as, 


1. Assimilative (attractive, aggregating) 
IL, Individualizing (dispersing, dissociating) 
IIL Dominant or Resultant (controlling, determining) 


Russell, [Atomic Suicide 
[Eighteen Attributes or Dimensions] 
Chapter 10 - Proportions (Ratios) of Relative Values 


Chapter 5 - Prelude - The Transformation of Man 
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Figure 7.3: Triune Forces/Modes/Proportions combined as One Force 


Тиме: йети вал тете maga Nat Diyn Tne Eo rt 


7.3.1 Each of the above dynamics (IV) is a 1 part or 


current of a 3 stream 


3 


Bach of the above dynamics is a 3 portion or current of a $ stream (rhythmic 
flow of force or energy"). These three-fold relations are resultant dynamics 
of three-fold relations of these three currents acti 
а single compound stream or chord tone: że., combined proportions of each 
with the others. This combination of three entities to make one compound 


‘as one” - constituting 


entity works the same way three musieal notes may be sounded at one time as 
a triplet chord, hence Keely's constant nse of triplet chord notations thro 
out his charts, It 


further presumed the ratios of the musical notes within 


a triplet chord on his charts? are the same ratios when specifying any other 
applied proportional value such as frequency, amplitude, ete. regardless of 
frequency range or subdivision 


"In this system (Sympathetic Vibratory Physics), force and energy are classified as 
opposites, working in antagonism to each other: Forte as a positive power which initiates 
aggreyative motion, and resists separative motion, in three postales, of ponderuble matter 
in the etheric medium; Energy as а negative power, which initiates separative motion, or 
disintegration, and resists aggregative motion, in three postules of ponderable matter, also 
of the etherie medium.” Bloomfield-Moore, [What Electricity Is - Bloomfield Moore 

"Part дух Wonderful Charts of Vibratory Etherie Selene] 
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7.3.2 Ratios of Harmonic and Enharmonic Potentials 


It is further assumed (until bench testing shows otherwise) these triplet 
chords when considered as a singular tone each represents a different. de- 
gree of concord and discord. Tables would have to be developed from bench 
testing, These ratios of concord and discord would also parallel in some 
regards Russell's concepts of Locked Potentials because that is what they 


Figure 7.4: Typical Triplet Chords in Keely's charts. 
Image: hep роды oes com images Nat Dyn Ana Sexes jpg. 


7.4 Three Actions and Laws of Being 


V. “From these three actions are derived the three fundamental 
LAWS OF BEING: 


1. Law of Assimilation: every individualized object assimilates itself 
to all other objects. 

IL. Law of Individualization: every such object tends to assimilate all 
other objects to itself." 

Ш. Law of the Dominant: every such object is such by virtue of the 


higher or dominant force which controls these two tendencies. 5. 


"(Law of Individualization] 
these three laws act according to and with the [Law of Sympathetic Association] and 
[Law of the Dominant] 
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7.4.1 Law of Sympathetic Association 


“The effects of the Law of Sympathetic Association’, which Mr. Keely 
demonstrated as the governing medium of the universe, find illustrations in 
inanimate nature. What else is the influence which one string of a lute has 
upon a string of another lute when a stroke upon it causes a proportionable 
motion and sound in the sympathizing consort, which is distant from if, 
and not perceptibly touched? It has been found that, in a watchmaker's shop, 
the timepieces, or clocks, connected with the same wall or shelf, have such a 
sympathetic effect in keeping time, that they stop those which beat in irregular 
time; and, if any are at rest, set those going which beat accurately. Norman 
Lockyer deals with the Law of Sympathetic Association as follows: - “While 
in the giving out of light we are dealing with molecular vibration taking place 
so energetically as to give rise to luminous radiation, absorption phenomena 
afford no evidence of this motion of the molecules when their vibrations are 
Jar less violent," “The molecules are so apt to vibrate each in its own 
period that they will take up vibrations from light™ which is passing among 
them, provided always that the light thus passing among them contains the 
proper vibrations. 
on. There is an experiment in the world of sound which will help us." 

“Take two large tuning-forks, mounted on sounding-bores, and tuned to exact 
unison. One of the forks is set in active vibration by means of a fiddle-bow, 
and then brought near to the other one; the open mouths presented to each 
other. After a few moments, if the fork originally sounded is damped to stop 
its sound, it will be found that the other fork has taken up the vibration, 
and is sounding distinctly. If the two forks are not in unison, no amount of 


bowing of the one will have the slightest effect in producing sound from the 


- "Let us try to get a mental image of what goes 


other.” 


[Law of Sympathetic Associati 

“spooky [action at a distanc: 

“Sir Joseph Norman Lockyer, FRS (17 May 1836 - 16 
Norman Lockyer, was an English scientist and astronomer. 

Зее [disturbance of equilibrium] 

[Law of Force] 

“Clara Bloomfield-Moore(|CJBM), [Keely and His Discoveries), [Tus 
pathy] 


west. 1920), known simply as 


Forks], [буш 
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7.4.2 Law of Assimilation 


‘The Law of Assimilation! acts according to the laws of sympathetic attrac- 
tion and oscillation as also the Law of Sympathetic Oscillation, ® - “this 
law is to the effect that every individualized object tends to assimilate itself 
to itself, in successive moments of its existence, and all objects to assimilate 


one another." 


7.4.3 Law of Attraction 


*Jurtaposed'! coherent aggregates vibrating in unison, or harmonic ratio, are 
mutually attracted.” 

Here then is the great law of attraction properly explained. When two or 
more objects are ‘vibrating in unison’ they are sympathetic to each other and 
what occurs to one occurs to both. The objects are ‘linked’ by sympathetic 
vibration and/or sympathetic oscillation. This phenomenon is recognized 
today as ‘entanglement’ or ‘spooky action at a distance’.® Where objects 
are ‘equally and uniformly spaced’ we see the basis for geometric shapes such 
as tetrahedrons, ete. thought so much of by so many these days. Uniformity 
у) is therefore an attribute of har- 


of design elements or dimensions (geomet 
mony and therefore attraction or assimilation lacking entropic (discordant) 
elements of dispersion (numbers and ratios other than those forming unisons 
or harmonie ratios) 


7.4.4 Law of Sympathetic Oscillation 


“Coherent aggregates immersed in а medium pulsating at their natural pitch 
simultancously oscillate with the same frequency, whether the pitch of the 
medium be a unison, or any harmonic of the fundamental pitch of the ere- 
ative aggregate," 


[Law of Assimilatio 
‘flaw of Sympathetic Oscillation] 
[Law of Assimilation] 

“equally and uniformly spaced 

“Keely, 1894; see [Bjerknes Effect] 

“(Sympathetic Vibration], [Sympathetic Oscillation}, Еа 
“Keely. 1801 
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‘This coincidental and synchronous action is seen in the coordinated motion 
of seeming separated clock pendulums all imme 
of the atmosphere or sharing contact through а wall or shelf. In a similar 
fashion this is the basis of dissolving foreign materials (aggregates) by sol- 
vents in solutions. Curiously it is the same dynamic at work in the Stockholm 


ed in the common medium. 


Syndrome". See II above why this 


7.4.5 Infinite neutral Mind centers and controls all mo- 
tion 


Should we replace the non-existent infinitely small strings as held in the 
String Theory with infinitely small centers? to which are applied the above 
three laws it can be seen how every center is sympathetic (in sympathy) 
with every other center and are therefore quantum entangled; ie., sympa- 
thetic one to all others and clearly reflects the above three laws and their 
dynamics. This would of course imply a single fundamental chord at the very 
heart or core of the universe. This highly sympathetic universal chord could 
be the ‘Cosmic microwave background"? that vibrates and oscillates every- 
thing in the universe at a common pitch thus sympathe 
(entangling) every seeming individuated thing to all other seeming individu- 
ated things regardless of space. At certain subdivision levels it may therefore 
be presumed all things regardless of location are sympathetically linked and 
behave as One Thing thus all things may be considered as One yet having 
individual exist and experience." 


ly connecting 


Cayce mentions this seeming duality of One yet individual state of affairs 
as described by the above laws, states and circumstances thusly: 


“That it, the entity, may know itself to be itself and part of the Whole; not 
the Whole but one with the Whole; and thus retaining its individuality, know- 
ing itself to be itself, yet one with the purposes of the First Cause that called 
it, the entity, into being, into the awareness, into the consciousness of itself. 
That is the purpose, that is the cause of being." (underlines added) 


S Wikipedia / Stockholm Syndrome 
"Center Them 
2n Cosmic microwave background] 
[What is Sympathy] 

Cayce (826-11) 
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Figure 7.5: From the One comes the many. 
ише: hip родина целое назада ys /Onr- Many Jp 
Courtesy University of Science and Рено) 


And of course this illusion of separateness carries on into the affairs of 


each individual and hence into society. 


As can be seen from the above the totality of the universe is One totality 
with seeming separate individualizations. Science 
creating experiments isolated from all outside influences. This of course can 
work in purely mechanical experiments but once the threshold of the atom is 
breached into the quantum world nothing can be isolated from these higher 
and finer ontside forces and influences. Indeed even the atom is affected by 
these higher finer forces - we simply do not know how to pay attention to 
the effects which includes the existence of the atom itself being created and 
maintained by these unseen forces" 


it when it insists on. 


How the many forms of matter and substance develop through evolution™ 
from the seeming void of Mind or Consciousness is not the topic of this book. 
Perhaps we'll get around to writing such a book in the future. 


7.4.6 One Substance is Mind 


There is but One Substance in the universe and that substance is Mind 
which some have called “Light” as in the Light of Mind. Being of the Light 
or Etheric order of subdivided being the ancients called it “Luminiferous 


3- Uitte Const 
"avpbookstore.com ~ 
Evolution 


‘of Mutter and Action of Force Regulating its Phenomena] 
fughea, F.; Harmonies of Tones and Colours - Developed by 
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Ether", Walter Russell expressed it thusly 


“Light units have the appearance of individuality, even as you and 1. 

There is no individuality in this universe of Mind. There is but an appear 
ance of individuality. 

This is a universe of the One Thing. 

“That One Thing is Mind. 

The substance of thinking Mind in action is light. 

‘There is but One substance 

The One substance cannot be divided into many substances, or many parts, 
“Individuality is but an appearance, an effect of potential in the periodicity 
of thinking; 


‘Thus it can be seen Mind centers? all things because all things are mo- 
tions centralized about a common center originating of Mind as Source™ or 
the Interetherie realm or subdivision (6th subdivision) of being, 


Figure 7.6: Mind centers all motion. 
pe Dy /thought rings jp 
(courtesy University of Science ane Philosophy) 


VI. “Applying these fundamental laws to an explanation of the 
universe, as it is brought to human cognition, all manifestations 
of force may be treated as modes of vibrations.” 


Simplistically everything vibrates and oscillates perpetually.” But not all 


[Luminiferous Etha] 
Russell, [The Univ 
Light Units of Matter 

[Figure 12.06 - Mind Centers and Controls Motion] 

very important article by Keely 7.9 - Ultimate Constitution of Matter and Action of 
Force Regulating its Phenomena] 

“(Law of Harmonie Vibrations] 


sal One], Book 02 - Chapter 01 - Dynamics of Mind - Concerning 
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vibrations and oscillations are equal bringing us to the subject of this book. 
‘The great secret to understanding is to see and know the unseen working 
constituents of vibrations and oscillations such that we can engineer them 
waveforms and effects we want. These periodic 


to create the pre 
tions are not solely about 
Carefully sculpting а waveform synthesizing specific partials and harmonies 
allows a fine precision in applying these waveforms. Likewise understanding 
interact with each other, as shown in Keely's forty laws, 


tooth and pulse shaped waves. 


how w: 
us mastery over such vibrating and oscillating dynamics and media. 


7.5 Three Modes of Vibration 


УП. “The essential differences give rise to three modes of vibra- 
tion: 


1. The Radiating: called also the “Dispersing” , the “Propulsive”, the “Pos- 
and the “Enharmonic”. 


iti 


И. The Focalizing: called also the “Negative”, the “Negative Attractive" 
the “Polarizing”, and the “Harmonie”. 


Ш. The Dominant: called also the Etheric, or the Celestial." 


7.5.1 Polarity, Duality, Bias and Potential 


Polarity is usnally understood as two seemingly opposing forces or states as 
in for instance the two poles of magnetism. Neither Keely nor Russell saw 
polarity in this simplistic manner, To them there are two composite poles 
and a centering fulerum or neutral point, neutral center or neutral line, All 
three states are effects of subtler unseen forces united in discrete proportions 
of three united and manifesting as one, A key here is preponderance as in one 
composite force is preponderant over the other within a triplet configuration 


Forty Laws] 
tropic). [Russell also calls this [Mother]! or [Magnetic] 
“[Syntropic] or [Nexentropic]. Russell also calls this "[Father] or [Electric 
[Mind], [Etherie Elements], [Scalar]. [Spiri] 


E 
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or pole, Each pole then is a result determined by predominance of one 
composite force over the other two within each pole 


7.6 Three Laws of Being 


УШ. “These, it will be noted, correspond to the three Laws of 
Being” (continues to IX.) 


Syntropy Neutral Entropy 


The Focalizing | The Dominant | The Radiating 


Absorbing Centering Emanating 
Accumulating — | Balancing Dissipating 
Plus Fulcrum Minus 
Assimilatmg | Neutralizmg | Dispersion 
Treating Zero Tooling 


Table 7.1: Three Polarity States and Effects 


7.6.1 Dominant Mode 


‘By use of the dominant mode, which is allied to the “order” of etheric vi 
brations, we can induct, “sympathetic negative attraction" or “sympathetic 
positive propulsion" in any mass, according to its mass chord. 


‘The Dominant mode is of the etheric and interetherie subdivisions that gov- 
erns the two lower order (molecular and atomic) subdivisions party to the 
polar triplet 


"This quote is from [SYMPATHETIC INDUCTION - Snell]. It says there is a polarity 
to the etheric (quantum) range of vibrations (row four in the above Table). This also 
implies the two polar streams are different and therefore must be ereated and applied as 
separate streams. 
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“All the dominant conditions of nature represent the focal centers towards 
which like surrounding ones become sympathetically subservient." 


“By use of the dominant mode, which is allied to the “order” of etheric 
vibrations, we ean induct, “sympathetic negative attraction” or “sympathetic 
positive propulsion” in any mass, according to its mass chord," 


“The magnetic cannot lead the electric, nor the electric the gravital, nor 
the qrovital the magnetic. All are subservient to the dominant, as a train of 
cars is subservient to the locomotive which pulls it along; the only difference 
between the two is that one is sympathetic, the other mechanical. Though 
this is a crude illustration, it conveys a great truth in sympathetic philoso- 
phy. All sympathetic flows have this triune condition associated with them, 
the same as the molecular, atomic and etheric aggregations of all forms of 
visible matter; the compound etheric, or dominant, being the leader and yet 
one of the constituents of the molecule itself. The dominant we may call the 
etheric portion of the molecule; the harmonic, the atomic; and the enhar- 
monic, the molecule itself. The dominant parts of the triune combination 
of the sympathetic streams are the leaders, toward which all co-ordinate to 
make up the sympathetic terrestrial envelope of the earth; the cerebral being 
(uinder- 


the high dominant, or compound etheric, the luminiferous proper. 
Tine added) 


and His Discover] page 179 
“(SYMPATHETIC INDUCTION - Snell] 
ковру and His Discoveries] 
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7.7 Table of Modes Correspondences 


Source From Cen | To Cen- | Balancing or 
ter" tert Controlling 
Keely / SVP | Enharmonic [Harmonie | Dominant 


Modern — wave 


Longitudinal? | Transverso™ 


Rayleigh? 


magnetic 


form 

Angle oF Ince | U 45 157—007 < 

dence 

Path/Motion™ | Straight тац Circular 

Keely [SVP — Dispersmg — |Syutropic — | Dominant/Depolir 

Keely /SVP | Eutropic Syntropie | Dominant /De 
polar 

Rusa Plas Minus Fulcrum 

Russell! Gravitation — | Radiation | Balance, Void 

Charles Henry”! | Gravitation | Electro Biopsychic 


Possible 


Correspondence! 


Thirds Sixths 


Ninths 


7.7.1 The above dynamics are to the following effects 


Table 7.2: Table of Mode Correspondences 


Many [№ One w| Many 
Polar to Depolar to Polar 
Unbalanced [to Balanced to | Unbalanced 
Syli to Whole to Split 
Dispersed | to Concentrated to | Dispersed 
Differentiated | to | Vorded/ Undifferentiated | to. | Differentiated 
Discord [to Harmony to | Disord 


Table 7.3: Some Mode Effects 
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7.7.2 Relations of Thirds 


Thirds refers to molecular subdivision. | Physical movements 
cla 


mechanics. 


al physics and 


Sixths refers to atomic subdivision. | Sympathetic impreg- 
ation of electromag- 

netism in matter, Op- 

erations of thermism”™ 

and low light 

Ninths refers to etheric subdivision, | Sympathetic transfer 


from the celestial 


luminous ог celes- 


tial radiation", also 
chemism.* 


‘Table 7.4: Thirds, Sixths and Ninths 


7.8 Three Modes, Currents and Streams 


IX. *It is not to be understood that any one of these three modes 
of vibration can exist independently. Each by itself is called a 
‘current’, and all three must be present in every ‘stream’ or ‘flow? 
of force. The relations of the currents in every flow are expressible 
in thirds, and it is experimentally demonstrable that the relation 
of the three are in the order named: as 33 1: 662 : 100. 


7.8.4 Ratios and Proportions of Thirds 


‘The ratios and relations below are logical determinations (best guess) and are 
not to be taken as established or proven fact. Lots of lab work is needed here. 


о ‘Chapter 9 - Modes of Vibration’ for more details on structure of thirds. See also 
[Newton of the Mind], [Law af Cycles 
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sing, Positive, Enharmonic, Depolarizing, Entropie, Mother, Magnetic 


ncentrating, Negative, Harmonic, Polarizing, Syntropic, Father, Electric. 


3 parts of A 
= $ parts of A 
100 parts of A. 


А) or 3 
applied to vibratory or oscillatory rates) 


if 
D = 100 cps 
then 

S= 66 2 eps 


E = 33 1 eps 
Certainly this applies to AMPLITUDE and POWER as well. ® 


‘These proportions most assuredly apply to “states” of compression (syntropy) and dispers 


Where 


E = Entropy (dispersion) 
S = Syntropy (contraction) 
D = Dominant (controlling or regulating) 


[Potential] 
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7.9 Evolution of Matter 


X. “The evolution of what is called matter from the different modes 
of vibration is through the action of the second law, that of focal- 
ization, or negative attraction, or ‘negative affinity’. 7 


Conventionally and generally speaking this assimilating and accumulating 
into seeming solid matter process would be akin to the forces involved in 
the formation of bosons and in Bose-Einstein condensation nuclear fusion 
(BECNF) or boson cluster state nuclear fusion (BCSNF).™ 


7.10 Neutral Center 


XI. “Where the vibrations under this mode meet, and are main- 
tained in a state of mutual affinity or equilibrium, there is estab- 
lished what is called a neutral center, or, as otherwise expressed, 


‘a center of Sympathetic Coincidence’. 


титору], [Negentropy], (Harmonie concentration or aggregation) via [Sympathetic 
Alfinity [Inverse Square Law] and [Sympathetic Association] 
Wikipedia /Bose-Einstein condensation 
[KEELYS PHYSICAL PHILOSOPH 
thetie Attraction] 


= Snell], [Neutral Center], [Center of Sympa- 
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v point in the е is a gravitative center. 
залет назе Руану PE 
my бану of Sconce end тане 


7.10.1 Center of Sympathetic Coincidence or Neutral 
Center 


“The neutral center is that protean, uncreated, indestructible, forever-eristing 
FIRST CAUSE", Without hands, without tools, without thought, without 
emotion, without love, without form, without substance, it, of itself, created 
all these. All that we see or can see in the objective Universe exists because 
of and by means of the properties and powers of the NEUTRAL CENTER?" 


“Neutral centers are the focalized seat of sympathetic concordance for con- 
trolling any differentiation that may erist outside, or in the mass that sur- 
rounds them." 

T like to think of the power of the Neutral Center to be much like the power 
of a conductor wielding control over his orchestra, He sets the tone with 


“Keely, [First Cause], [Neutral Center] 
P" diterentiation] 
[Keely and His Discoveries], pg 25 
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his pitch pipe and moderates the time, coordinates activity (harmony) and 
stra. 


amplitude of each section and individual within his domain - the orc 


“Neutral centers are the center of Sympathetic Coincidence®.”* 


7.11 Syntropy or Mutual Affinity 


XIL “The terms ‘neutral attraction’, ‘neutral affinity’, ‘negative 
attraction’, or ‘polar negative attraction’, are employed to express 
the property of a mode of vibration to direct its components to- 
wards such center.” 


‘These center directing forces are by definition syntropic derived from mutual 
affinity itself born of harmony. They are born of harmonic (sympathetic) 
vibrations as discussed in the Bjerknes Effect, Law of Harmonic Vibration, 
Law of Attraction and Law of Cycles. The etherie or Dominant level fre- 
quencies appear to possess a predominant proportion of syntropic (center 


seeking) forces which increase with velocity. Hence the centralizing power of 
tornadoes and hurricanes - all vortex motion. 


“Taking into consideration even the introductory conditions of the etheric 
stage, elherie vibration has proved to me that the higher the velocity of its 
rotating stream the greater is its tendency towards the neutral center or center 
of sympathetic coincidence, Were it otherwise, how could there ever be any 
planetary formations or the building up of visible structures? If a billiard ball 
were rotated to a certain velocity, it would separate in pieces, and the pieces 
would fly off in a tangent, but if it were a ball of ether, the higher the velocity 
of rotation, the stronger would be the tendency of its corpuscles to seek its 
7% (underline added) 


center of neutrality, and to hold together: 


P Sypathetic Coincidence] 
[Keely and His Discoveries], pg 220 
P[Syntrony], [Negentropy], [Father Forces] 

^" [Bjerknes Effect] 

[Keely], [ATTRACTION PROPULSION ETC] 
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7.12 Subdivisions of Individualized Being 


ХШ. “As no current or flow of force can be composed of one mode 
of vibration only, but must always be composed of three modes 
uniting in varying thirds, we have 1 x 2 x 3 = 6 as the total pos- 
sible forms of Sympathetic Coincidence, or, to speak in ordinary 
terms, there can be six; and six only, possible forms of individu- 
alized being. These are what Keely calls the six orders of atomic 
subdivision, or orders of vibratory motion, and he names them as 
follows: 


1. Molecular 

IL Intermolecular 

Ш. Atomie 

IV. Interatomie 

V. Etheric 

VL Interetherie 

УП. Compound Interetheric (added by editor)" 


7.12.1 Table of Subdivisions of Matter and Energy 


perm pum 


Figure 7.8: Table of seven subdivisions or orders. 
Image: ite /pondecienceinetitute o ev com imageaNatDya/table-o subdivisions jp 


[Compound Interetheric), Subdivision), [Etherie Elements], [Magnetie Still Light] 
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7.13 Arithmetical and Geometric Progressions 


XIV. “In this list forms of matter are arranged in the mathemati- 
cal sequence of the rapidity of the oscillations of their constituent 


5 the proportion being proved by experiment to be as fol- 


membe: 


lows for the molecular orders: 


1:3:9: 27: 81: 243 
1: 3h: 98:38:38: 38 


тла Progressions of Orders 
XV. “The arithmetical progression changes in the atomic orders to 
а geometrical progression as follows: 


3:9: 81: 6561 : 43046721. 
33:31:35 36. 


7.15 Infinite Range of Vibration 


XVI. “This same method of progression is believed to hold in all 
the orders of vibrations above the molecular, and soon passes into 
mathematical infinity. 


Figure 8.11 - Some Basic Waveforms and their constituent Aliquot Parts] 
P Part 12 - Russells Locked Potentials] covering Russell's [Locked Potentials, [Square 
Law] 
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Mode | Subdivision] Octave - Hertz | Controlin; 
Law 
Tst- 21st octaves Law of Ceci 


Euharmonif Mol 


Centrifugal Intermoleculdrl x 10°— lating Atomic 
2.09715 x 10° | замш 
Harmonic | Atomic Bist - 4204 oc- Law of So 
Cen- Interatomie | taves mv 
tripetal 2.09715 x 10°— 
4.39805 x 10" 
Dominant | Etheric ‘nd - 63d oc- Law of Ox 
Controlling Interetherie | taves Inting Atom" 


4.39805 x 10°— 
9.22337 x 10° 


Table 7.5: Mode Frequency Ranges 


7.16 Progression Types 


7.16.1 Arithmetic and Geometrical Progressions 


Arithmetic Progression - In mathematics, an arithmetic progression or 
arithmetic sequence is a sequence of numbers such that the difference be- 
tween the consecutive terms is constant, ® 

Geometric Progression - In mathematics, a geometric progression, also 
known as a geometric seque мее of mmbers where each term 
after the first is found by m 
number called the common ratio." 

Linear Progression - In music, a linear prog 
or Zug, German: train, abbreviated: Zg.) is a passing note elaboration 
e melodie motion in one direction between two harmonie 


=, is a seq 
tiplying the previous one by a fixed, non-zero 


ssion (Auskomponierungszug 


involving steps 


tones. 
Melodic Progression may be explored in “Harmonies of Tones and Colours 


Wikipedia; Arithmetical Progression 
Wikipedia trie Progression 


Wikipedia; Linear Progression. 
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and “The бейет 


Basis and Build of Music" 


Music (vibrations and oscillations of a string) is linear arithmetic progres- 


sion? while energy expansion and contraction is volumetric with geometric 


progression"? as is described in Russell's Scale of Locked Potentials", the 


Square Law and Inverse Square Law. 10 


7.17 Three Major Orders 


XVIL “Actually, however, all matter of which we are capable of 
cognition through the medium of our senses" is in one of three 
forms of aggregation: 


1. Molecular 


IL Atomic 
III. Etherie 


7.17.1 The above are not “things” 


‘The above states constitute our sensorial world. They are not solely “things” 


but are also considered as states, phases, forms or dynamic structures re- 


ing from specific combinations of the dynamic three modes of motion. 
ach st 


te has a respective combination or proportion of the three modes. 


gher three forms of aggregation are not perceptible to our senses and 
ibtle, scalar, non- 


are therefore considered extrasensory, unseen, spiritua 
classical, ete. 


“Faephookstare com. 
Müsvphookstare.cam 

103 [arithmetical progression] 
Wafyeometrie progression] 

S [Seale of Locked Potentials] 
2 [Progsessive Evolution] 

1° [Sense] 
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7.18 Controlling Mode 


ХУШ. “In each of which the controlling mode of vibration is re- 
spectively: 


1. The Enharmonic (entropy, dispersive) - controls Molecular 
IL. The Harmonic (syntropy, attractive) - controls Atomic 
IIL The Dominant (neutral, controlling) - controls Etheric 


7.18.1 Modes combine in unique proportions 


‘The above three modes combine in unique proportions to create orthogonal! 
stabilized centralizations of forces that have the appearance of seeming solid 
matter. 


‘The following table is a supposition about the mixing of mode proportions 
in the 3rd and 4th columns for each aggregation. They seem reasonable but 
only bench testing will proven them out. 


‘Aggregation | Governing Mode | Dominant Mode [ Subservient Mode 
Molecular | 100 x Enharmonic | 66 2 Harmonic 3 Dominant 
‘Atomic 100 x Harmonic Enharmonic | 33 3 Dominant 


eri 100 x Dominant | 66 £ Harmonic | 33 1 Enharmonic 
Thirds 3 2 1 
Proportion [9 6 Y 
Portion [Ninths БЕШТ Thirds" 


i Modes and Proportions 


‘Table 7.6: Hypothetical controlli 


7.19 Modes as actual components 


XIX. “But it must be understood that each of these modes is a 
Positive and real constituent of every atom and molecule. 


ideally speaking as is demonstrated in carbon [erystallization] 
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Considering an atom or molecule as a balanced dynamic of syntropic and 
entropic forces they must then by definition have these three component 
modes as essential to their existence. This concept is not unlike Buckmin- 
ster's Tensegrity!™ 


idea. 


7.20 Foundational Concepts 


XX. “Tt will be seen that as every form of material aggregation is to 
be considered as a “neutral center of attraction”, where the vibra- 
tory force of all three orders are held in Sympathetic Coincidence, 
that is, in balanced activity or harmonized motion, and not by any 
means cancelled or mutually destroyed, there is no diminution of 
force, but only temporary suspension of its radiating or propulsive 
activity or expression." (underline added) 


7.20.4 Balance or Equation of Father-Mother Forces 


‘This balance or equation of Father-Mother Forces!” 


is not a perfect bal- 
ance where there is no motion, There is in all seeming solid and still matter 
а near imperceptibly tiny periodic motions Russell referred to as "Rhyth- 
mic Balanced Interchange”. Macvicar called this balanced periodie motion 
the cosmical Law of Assimilation". The range of motion of this periodic 


motion when considered as stable does not exceed 50% of the molecular di- 


mension.'? Conventional science refers to this natural residual vibration as 


quantum jiggle or Zero-Point Energy. [see XXV below] 


vacuum fluctuations 


“If access to the zero-point-energy (ZPE) reservoir is successful, one needn't 
worry about either depletion of this resource or creating an imbalance in the 
local environment. It is the electromagnetic equivalent of scooping cupfuls of 
water out of the ocean, with replacement occurring at the velocity of prop- 
agation of electromagnetic waves, the velocity of light, As to the ultimate 


Ts Wikipedia Tensegrity 
HH Neutralization] 

HU [Fat ber-Mother Principle] 

1 [L2 - Law of Assimilation] 
“8[AQUEOUS DISINTEGRATION - Snell] 
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origin of the ZPE, two views are discussed in the physics literature: one 
that it is simply part and parcel of the energetic legacy that emerged with the 
Big Bang, and another that it is an energetic substratum the preceded even 
the Big Bang, with our universe emerging as the result of a giant vacuum 
fluctuation. In any case an argument сап be made that it is sustained by 
а cosmological feedback cycle in which charged particles radiate due to their 
“quantum jiggle,” and the particles “jiggle” due to being caught up in the 
collective radiation of all the other particles, an electromagnetic equivalent of 
placing а microphone near a speaker and generating a squeal.” 


7.21 Latent Force 


XXI “This is the foundation of Keely’s doctrine of ‘latent force’, 
and of the indefinite power which can be obtained by breaking 
up the harmonious balance or equation of forces of every mode, 
which exists in every neutral center, that is to say in every mass 
of matter.” 


7.21.1 Matter is the result of three forces or modes of 
vibration 


In SVP. every form of matter is the result of three forces or modes of vi- 
bration that are balanced or equated to a determinable degree. Disturbing 
this balance or equation of forces liberates them - not the breaking of a solid 
appearing atom. Increasing syntropic force, for instance, will instantly evoke 
the Law of Cycles thereby causing transformation into intense dispersion 
(emission, radiation). Liberated entropy will instantly disperse. An example 
of this process of liberation is the well known atomic and nuclear detonations 
as seen in cavitation or implosion proc: 


‘The use of the 


principles in atomic weapons is an extreme liberation of 


hind view is this persistent periodic motion is that which maintains the physical 
1H, E. Putholf, "On the Source of Varum Electromagnetic Zero-Point Energy.” Phys 
Rev, A, vol. 40, p. 4857.1980; Phys. Rev. A vol. 44, p. 3382,1991 

11 [Latent Force] 


721. LATENT FORCE 133 


the contained latent force within a very short time span. The designers’ in- 
tent of stich weapons is to get the biggest bang possible. In the real world 
we have no need of such gigantic liberations of energy. It is possible and 
desirable to perform smaller releases over longer periods of time such as is 
done with dissociation of water via electrolysis and similar means. In this 
case it would be prudent to use materials containing less latent energy on the 
molecular level and perhaps the atomic order. These releases of energy would 
be more than sufficient for most any application serving humanity's needs. 
Such liberations would be saner, simpler, safer, non-ionizing and sustainable. 


Keely was able to release these forces in a gentle or violent manner depending 


on the stage of the Law of Cycles progression. 


“Sudden unition induces the same effect; but demonstration shows that the 
concentration of this triple force is ax free of percussion as is the breath of 
ап infant against the atmosphere; for the three currents flow together as in 
one stream, in the mildest sympathetic way, while their discharge after con- 
centration is, in comparison to their accumulation, as the tornado's force to 
the waft of the butterfly’s wing.” 


Water molecules (Keely's favorite medium for creating his all powerful and 
useful ‘etherie vapor’) can be easily dissociated in the molecular order with 
ent (AC or DC), X-rays, cavitation", ultrasonnd!!* 
cerowaves!, radio waves? and even vacuum. This molecular dissociation 
liberates a gas composed of the atoms of Hydrogen and Oxygen. These as 
gases constitute the next higher level or order of being - the atomic level of 
being. This atomic level can be dissociated with an electric spark”?! ‘igniting’ 
or rendering (dissociating) the atomic order into the next ‘etheric’ level or or- 
der being plasma; i.e., flame made of ionized gases possessing great pressure 
as discordant radiating entropy mode preponderates. The process is more 
complicated than the above but you get the essential points. As humanity 


an electric 


тип 


у Contributions to Science] 
15.12 - Dissociating Water with Acoustie Cavitation] 

§8(15,09  Dissociating Water with Ultrasonie Vibration - Puharich] 

Ha[Dissociating Water with Microwave] 

120 [15.08 - Dissociating Water with X-Rays - Radialysis] 

"Bt then what is a spark if not the electri stream preponderant with the individual- 
izing (syntropie) mode? see [Spark], [Introductory Impulse] 
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masters these low levels of dissociation the higher levels liberating greater 
quantities of useful energy may be accessed. 


It was this etherie vapor under immense pressure derived from dissociated 
water that Keely had intended to use to power his original Keely Motor 
After designing and building over 120 models and 30 years of effort he gave 
up on that approach when he discovered the etherie vapor is not the source 
of power but instead is a carrier™ of the force he wished to liberate, 


Figure 7.9: Keely Motor activated by slow released etherie vapor 


There was one instance where Keely did use this etherie vapor under 
immense pressure and released or liberated quickly was in his etheric can- 
He demonstrated this cannon on many oceasions and once before the 
US Navy at Sandy Hook Naval Yard, New Jersey. The 
because they thought the mechanism “too complex’ 


wy turned it down 


connecting Bak] 
12feannon] 
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Figure 7.10: Keely's cannon fired by quick re 
Image: https /pondcienceiatitute noces com images ND 


e of etherie vapor 
ае, 


7.21.2 Latent Force, Keely 


“With our present [1880s] knowledge,” writes Mr. Keely, “no definition can 
be given of this latent force; which, possessing all the conditions of attraction 
and repulsion associated with it, is free of magnetism. If it is a condition 
of electricity, robbed of all electrical phenomena, or a magnetic force, rebel- 
lant [sic] to the phenomena associated with magnetic development, the only 
philosophical conclusion I can arrive at is that this indefinable element is the 
soul of matter™. Were not every form of matter, even to the cerebral con- 
volutions of the brain, impregnated with this latent element of force, which 
is sympathetically subservient to celestial radiation, nature would be like a 
still-born child, or a marble statue - dead to the sympathetic association that 
induces motion. Matter could not exist without this element, this spiritual 
essence, this impregnation from the Deity, which is its Soul, any more than 
а man with an ossified brain could have motion or life.” 


This new higher state liberated energy, not having any detectible magnetism 
or electricity, must by definition be a higher subtler subdivision than the 
atomic or etheric orders of being both having these two attributes, These 
new subdivisions then would be the sub-quantum levels of light (photonic) 
ach as quarks, gluons, ete 


and finer quantum divisio 


Soul of Matter] 
1| What Electricity Is - Bloomfield Moore] 


136 CHAPTER 7. LAWS OF BEING 


7.22 Sympathy and Resonance 


XXII. “Insomuch as every mass of matter consists thus, in fact, of 
vibrations in harmonic equilibrium, related by simple proportions 
of thirds, it follows that every mass of every description stands 
in harmonic relation to every other mass. This is, in part, what. 
is meant. by the sympathy of all forms of matter and of motion 
(i.e., entanglement, bonding, coupling or love); and it is through 
the study of the methods of increasing or diminishing"? this sym- 
pathy that we reach practical results in this field of research. At 
present this is best accomplished by resonance"; that is, through 
the harmonic vibrations created by musical instruments (or sig- 
nal generators), bringing out the acoustic world as the microscope 
reveals the hidden visual world. 


7.22.1 Attraction and a Repulsion between all things 


There exists, by virtue and attributes of harmonic vibrations or sympathy 
(acoustic entanglement), an attraction and a repulsion between all things. 
‘The nature of this attraction and repulsion is discussed in “Chapter 2 - Love 
in Science and Physics’. This sympathetic association can be modified at will 
according to the Law of Sympathetic Association." Keely referred to this 
process as “Disturbance of Equilibrium’ where he disrupted the harmonie 
equilibrium thus exciting the dynamics of balanced systems. Centralized 
forces in a state of coincidental harmony contain Latent Еогсе 139, The qu; 
tity of that Latent Force is determined by the subdivision or order of the 
material, This force is liberated into an useable force by an outside acoustic 
disturbance upsetting that balance. This would be not unlike a frequency 
and amplitude modulation (FM and AM) of existing chordal (complex fre- 
quency) patterns, 


[Disturbance of Equilibrium] 
tablished with sympathetic vibration or oscillation, see [Law of Force] 

138[Bjerknes Effect], [Love in Science and Physics], [Three Laws of B 
similation] 

1% [Disturbance of Equilibrium] 

130 [Latent Foree] 


[Law of As- 


j. MATTER C 


MPOSED OF MOLECULES 137 


7.23 Matter composed of Molecules 


XXIII. “Every visible or tangible mass of matter must be regarded 
as an aggregation of molecules; the molecules being the true cen- 
ters of the equated forces of “neutralized attraction". 


Neutralized attraction’ is where the two forces of syntropy and entropy 
are equated to а balanced state or condition. A stable molecule has such 
а center of neutralization of forces and every molecule, according to Keely, 
whether singularly or in a larger mass have this distinction. Disturbance of 
one molecule of such а mass is disturbing all molecules of the mass. Dis- 
turbance is accomplished with an ‘exciter’™ being an aconstie pulse? pos- 
sessing certain characteristics such that it is received and re-modulates the 
molecule into a discordant condition, 


7.23.1 Attraction is an effect of Syntropy 


We now know that attraction is an effect of syntropy which is an effect of 
sympathetic association or harmonized frequencies or unisons, Syntropy un- 
opposed is pure active attraction or affinity. "Neutralized Attraction" then 
would be syntropy balanced by entropy when the rates of vibration or oscil- 
lation form an unison with the fundamental or harmonics, 


Regarding attraction or bonding as an effect of harmonized vibrations and 
oscillations is decidedly different than force carrier particles, The first con- 
dition is a dynamic condition of the forces involved in the interaction. The 
second is an isolationist viewpoint requiring an unnecessary additional player 
on stage. Although a unit measure of attractive force = a quantum (least me 
sure or quantity such as a gluon) of attractive force - could be assigned to 
these entities for mathematical purposes which I feel is how all this quantum. 
business got started in the first place. 


TRIES 


‘or any other frequency within the three main modes 


10 [Law of Attraction], [Bjerknes Effect], [Law of Sympathetic Oscillation]. [Law of Fore 
[Law of Chemical Affinity] and [Voiding] 
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7.24 Molecules are sensitive to modes 


XXIV. “These molecules have been experimentally proved by Keely 
to be formed of all three modes of vibration; the proof being that 
they respond to all three modes when subjected to the tests of 
compound concordant impulses (chords). 


An example of a ‘compound concordant impulse! w 
say C, E and С sounded together with a sharp attack and little decay within 
its signature envelope. Logic indicates at least one of those frequencies is 
concordant with natural tones (cigenfrequencies) of the target molecule, In 
which case power from the exciter chord is added (sympa 
addition) to the molecule thus offsetting its original concordant equation of 
forces or balance. 


ild be a musical triplet of 


ic and syntropie 


7.25 Oscillations of Molecules 


XXV. “When in that state of neutral aggregation which we know 
as matter, each molecule is in perpetual oscillation, the range 
of the oscillation being one-third of the molecule, and its rapidity 
20,000 oscillations in a second." 


This has always been a curious statement - that all molecules oscillate about 
their center at а fixed rate of 20,000 Hz. Why hasn't this been found by 
conventional science? Perhaps it has but I've not found any reference to it 
(yet). In today's world there are countless types of molecules and many of 
them are artificial such as are found in plastics and new metal alloys. Does 
this statement apply to all of them? One would presume - to err on the safe 
side - that Keely is referring to naturally occurring molecules. That would be 
a big and perhaps dangerous assumption... Nevertheless it is something 
to explore. The effort may be well worth it 


токо XXVI, [Law of Force], [Law of Chemical Affinity], [15.18 - Keely's Process for 
Liberating Ether from Water] 
1% [Molecular Dissociation] 


‘ee section 565 Frequency” where frequency of oscillation is twice the ordinary count. 
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7.26 Disturbance of Equilibrium 


XXVI. “It is through the disturbance of this oscillatory equilib- 
rium, by means of resonant impulses, that Keely alters the rela- 
tions of the vibratory impulses which constitute matter! This he 
does by striking the same chord in three octaves, representing the 
third, sixth, and ninth of the scale." 


‘The above quote is the beginning of the description of how Keely modulated 
the eigenfrequeney or chord of the mass! being acted upon. The following 
sections give insight into how he approached and did this using the thirds, 
sixths and ninths of a scale constructed upon the tonic or fundamental of the 
mass being acted upon using the quantization method"? Here 


s perhaps 
greatest secrets - the application of the much verbalized 

6 and 9" so often attributed to Tesla, Somewhere I read Tesla stated he 
secret. This may be the secret he referred to. I do 
not have that quote nor a link to the original material 


one of Keely's 


had figured our Keely 


In music theory intervals are expressed as ratios, In standard music the- 
ory there are Major and Minor Thirds and Keely does not specify which. 
Normally а Major Third is considered as the quantity 5:4. Translated this 
quantity is the fundamental frequeney divided by 4 which quotient is then 
multiplied by 5 gives the frequency of a Major Third. A Minor Third is 
considered as the quantity 6:5. Translated this quantity is the fundamental 
frequency divided by 5 which quotient is then multiplied by 6. The same 
treatment applies to all musie intervals, 


‘These intervals form a three tone chord (musical triplet) when sounded 
multaneously. Multiply each of these frequencies by two and four creates 
Keely's Triple Triplet" of ‘same chord in three octaves’, 


[Triple Triplet], [Triple Triplet Flows), [Inversion] 
1as[ehord of the mass] 

Hn Quantization - SVP] 

14014.35 - Teslas 3 6 and 9) 

101 [Triple Triplet Flows], [Triple Triplet] 
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[Interval [Кано | 
Minor Third [5] 
Minor Sixth. 85 


Major Ninth 


‘Table 7.7: Thirds, Sixths and Ninths Intervals 


7.26.1. Disturbance of Equilibrium, Gravity 


“Disturbance of equilibrium, libe gravity, is inherent, an eternal existing 
force." 


It is possible these two phases, gravity and disturbance of equilibrium 
simply the two opposite poles of matter, the physical Universe, the pos 
and negative poles of matter, controlled by the third or controlling principle. 
the Universal Will. 


“Unstable equilibrium, like gravity, is a condition born in cach neutral cen- 
ter at the time of birth, and thus designed by the Architect as the connective 
link" between the “dispersing positive" and the “attractive negative, "^ 
The action inducing this “link” I call “sympathetic planetary oscillation". 


The enharmonic portion of the electric current carries the power of propul- 
sion that induces disturbance of negative equilibrium. 


“In his (Keely's) experiments of aqueous disintegration” disturbance of equi- 


12.1 - Disturbance of Equilibrium] 
PH [Connecting Link] 

ч [Radiation] 

14 [Contraction] 


H^ [Aqueons Disintegration) 
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librium was brought about by using mediums of differential gravity in the dis- 
integrator", air as one, water as the other." 148 


Forces are held in a dynamic state of equilibrium, a neutral state, until dis- 
turbed by an excitation or stimulation. Adding either harmonic (syntropy) 
or enharmonic (entropy) excitations will evolve into opposite conditions 
ther attraction or repulsion. This dynamic holds true on all subdivisio 


On the lower subdivisions these disturbances must be sympathetic to that 
being stimulated which is to say acoustic waves or pulses. On the higher 
etheric subdivisions a sympathetic excitation would be the "infinite exciter” 
ав thought or a form of thought such as desire, intent, ete 


Matter is not directly created by these incoming sympathetic streams, The 
incoming etherie (celestial) streams impact (bombard) a Neutral Center 
which differentiates them and matter results from the effects of this impact or 
antagonism developing summation and difference modulations (tones 
ing its progressive evolution into being. The incoming excitations need not 
be all frequencies as countless frequencies may develop during the impact 
or antagonism, Any tone instantly generates an overtone series, These sec- 
ondary and tertiary partials or tones spring into existence the instant any 
tone is sounded. These many tones are effects of the one causative tone and 
eparated from their cause. They are entangled everywhere ex- 
periencing summation and difference modulations (tones) originating from 
everywhere, Each experience is of course unique because of local influences 


dur- 


cannot be 


or modulations, 


7.27 Sixths induces Neutral Radiation 


XXVII “Of these, the sixth reduces the range of molecular oscilla- 
tion, and thus tends to give greater tenuity to the mass. It induces 
“trajectile velocity” from neutral centers, or “neutral radiation”. 


77 [disintogrator] 


H^ Snell Manuscript] 
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7.27.1 Seeming Paradox 


The first part of the first sentence of XVII appears to contradict the second 
part of the same sentence thns creating a seeming paradox. However, the two 
sentences taken together illustrate quite clearly the function and dynamics 


of the Law of Cycles, said dynamics elsewhere discussed. 
“Experiment shows that molecular dissociation does not take place until the 
molecule attains an oscillation approaching, if not fully reaching two-thirds 
of its diameter. This can be effected by means of the action of the enhar- 
monic or “radiating” current applied to the mass, after its molecules have 
been disturbed by an "introductory impulse"; that is, by the musical note 
above mentioned. 


7.27.2 Exciting the Molecular Mass 


First excite the molecular mass with a strong pulse, then continue this dis- 
al eigenfrequency (chord of mass) until a 
certain amplitude of oscillation occurs wh 
quantities of applied excitation (amplitude, duration, attack, sustain and 
decay) could be determined through experiment 


turbance at resonance with its natu 


dissociation takes place. These 


7.28 "Third is the Dominant 


XXIX. "The third represents the dominant, and when brought 
under control of a harmonic resonant impulse induces a complete 
rearrangement of the modes of vibration and oscillation; in other 
words, will transform the mass either into its component initial 
forces, or into some other form of matter. 


7.281 Harmonic Resonant Impulse 


"harmonic resonant impulse" m 
with; ie., sympathetic) not unlike 
in synch or establishes a chord of resonance! 


is an impulse that is harmonie (in tune 
singer singing the correct pitch that is 
190 with that of a wine glass to 


777, musical note iv a рее pitch in mathematical relationship with other pitches 


PP [Chord of Resonance] 
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be shattered, Also called “resonant impulse” 291 


Of course Brinton/Keely is talking about none other than transmuting the 
mass being experimented upon whether that be water or some other molec- 
ular substance = ‘transform the mass either info its component initial forces, 
or into some other form of matter". ‘Component initial forces’ means liber- 
ating these awesome atomic forces whether slowly or instantly. Of course the 
slower the liberation the better 


“Matter is bound up energy and energy is liberated matter.” Keely, 1893 


It is astonishing these ideas were first published in 1894 well before orthodox: 
science acknowledged splitting the molecule or atom was even possible, Not 
only does Keely say this is possible but he says how to do it and that he 
had been doing it for some years already prior to 1894. Realizing the above 
it is obvious why no one in Keely's day had any idea what he was doing 
In Keely's ‘Ultimate Constitution of Matter and Action of Force Regulating 
its Phenomena’ he lays out the basic concepts of matter, force and their 
interactions such as converting one into the other. 


7.29 The Dominant or Etheric Mode 


XXX. “It is the study of the dominant ^! to which Keely has de- 
voted his recent researches. He aims to control the power he 
evolves by altering the dominant or etheric mode of vibration in 
the triplicate flows of force. 


7.29.1 Etheric Current 


The etheric (Dominant) current is the controlling medium in the trinne. 
flows. It is the switch or regulator that actuates the power of the other 
two currents or forces thus disturbing the triune balance. The key phrase in 
the above is ‘control the power he evolves’ indicating he doesn't want an all 
at once release as in a destructive explosion, 


Ti Las of Transformation of Forces] [Transmutation] 

Pag 9. Ultimate Constitution of Matter and Action of Force Regulating its Phenomena] 

(Dominant) 

"коду [Three M 
Universal Controlling Medium 


des of Vibration] for range of frequencies of the etherie current, One 
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7.30 Centers of Harmonized Vibration 


ХХХІ. “As all molecules and masses are mere centers of har- 
monized vibrations," temporarily held in suspension by simple 
Laws" identical with those of resonance, it follows that these cen- 
ters can be broken up or divided by certain orders of vibration 
impinging upon and disturbing them." 


See the аром 


'ctions and subsections describing this equilibrium and its 
disturbance, The idea that the control of the forces of a molecule сап be 
addressed via the molecule's center of balanced forces represents a major di- 
version from conventional thought. It is far easier to modulate this center of 
balanced forces than any other condition of motion of a molecule be it elec- 
trons or atoms forming part of the molecule. The point or center of balance of 
forces is not unlike that point in a child's swing when the highest or furthest 
point of motion is reached and all motion stops for an instant then reverses 
direction. This point coincides with Russell's Zero Plane of Inertia". This 
instant of depolar non-motion is where the kinetic out swing and in swing 
are neutralized (conjugated, sum to zero) and energy of the system becomes 
latent (potential). At this point it is easiest to add additional outside power 
to maintain or inerease motion, It is the optimum point of modulation. At- 
tempting to add power at other points of the swing are either impossible or 
difficult 


7.31 Sympathetic Outreach (sympathy /resonance 
field effect) 


XXXII “It is a familiar fact that a cord in vibration tends to pro- 
duce a similar vibration in a cord placed near it.™ This property 
belongs to all vibrations, whether resonant or not, and they exert. 
it in proportion to the order to which they belong. The distance 


in Space to which this power extends, or can be extended, is what. 
TS cy forty laws] 
[Disturbance of Equilibrium], [DISTURBANCE OF EQUILIBRIUM - Snell], [13.12.1 
- Disturbance of Equilibrium], [7.1 - Matter is centralized motion] 
1 [Plane of Inertia) 
P^ [Sympathetic Oscillation], [Tuning Fork] 
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is called ‘the sympathetic outreach’ of the current or flow.” 
Sometimes the effects of this property are referred to as “entrainment” 190 
(sometimes as “coupling” ") as in the case where multiple oscillating mech- 
anisms will synchronize their motion in and over time. The linking between 
mechanisms in sympathetic oscillation" is referred to as the “connecting 
link" ™ or the unseen etheric communication mechanism spanning space and 
time. ‘This connecting link is the purveyor of so-called “spooky action at a 
distance”, These sympathetic properties can be quantified and therefore 
engineered. They have for instance an “outreach” or “field effect’ that can 
likewise be quantified and engineered. This outreach or field effect is an ex- 
tension of sympathy from the mass and affects other masses within reach 
of its field effect depending on the degree of sympathetic vibration or oscil- 
lation of other nearby masses. Degrees of sympathetic association can be 
determined by the degree of harmony or discord in their res 
mass (vibration or oscillation signature). This property is governed by the 
Law of Sympathetic Oscillation ^ 


pective chord of 


7.32 Etheric Outreach 


XXXII. “In this manner we have ‘sympathetic negative attrac- 
tion’, and ‘sympathetic positive propulsion’, with reference to the 
outreach of the third or dominant current of the stream, which is 
allied to the order of etheric vibrations.” 


‘The effect of this field or outreach can be either attractive or repulsive on 
nearby objects according to the degree the creative and receptive chords are 
harmonic or enharmonie with each other." The outreach or field effect of 
the et herie current is as mentioned above the connecting link between masses. 


TTTSym pathetic Outreach] 


irainment] 
14а [Coupling] 
102lsympathetic oscillation] 


"[ronneeting link] 
чы [ution at a distance] 
16 (Law of Sympathetic Oscillation] 

100 [Sympathetic Transmission], [Subdivision] 
16 [Law of Force] 
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‘This condition of synchronous motions is described in the 


7.32.1 Law of Transmissive Vibraic Energy 


“All oscillating and vibrating coherent aggregates create, in the media in 
which they ere immersed, outwardly propagated concentric waves of alter- 
nate condensation and rarefaction, having a period-frequency identical with 
the pitch of the aggregate.” 

Scholium: “AU forms of transmissive energy can be focussed, reflected, re- 
fracted, diffracted, transformed, and diminished in intensity inversely as the 
square of the distance from the originating source.” 


Thes 
other masses creating sympathetic resonance. If the waves from the masses 


outwardly propagating waves” can be in harmony or discord with 


are in tune or harmonie they will be attracted to one another. If they are dis- 
cords the masses will be repelled. These tendencies and motions of attraction 
are governed by the laws of attraction’ and repulsion’, If these waves are 
in harmony the masses are then ‘coupled’ sympathetically and what occurs. 
to one occurs to the other. They become as one. 


7.32.2 Etheric vibration is the cause of sympathetic 


association 
Etheric (quantum) vibration is the cause of Sympathetic Association, Sym- 
pathetic Vibration and Sympathetic Oscillation also known as Entanglement, 
Coupling, Quantum Entanglement, ete.. This etheric vibratory force"! ean 
be either syntropy (sympathetic negative attraction) or entropic (sympa- 
thetic positive propulsive), This phenomena may also be related to Russell's 
idea, 


lens! 


трат of Force] 
o Law of Attraction) 

Law of Repuleiou] 
[Echerie Vibration 


The Key Foree] 
"7 [Figure 3.4 - Focalizing Lenses at nested Cube faces] 
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7.33 Chord of Mass 


XXXIV. “Each molecule of a given mass of matter represents the 
same harmonic chord or note in its oscillatory motion. The chord 
of the mass is, therefore, the chord of every molecule of [the] mass.” 


7.33.1 Qualifiers 


‘The above sentence (XXXIV) contains several qualifiers: 
1- “Each molecule of a given mass of matte 

of a specific mass. Therefore a given mass has a single chord being the same 

as each molecule participating in that mass. 

“same harmonic chond or note in its oscillatory motion" - to the de 


each and every molecule 


gree of syntropy the molecule/mass is (i.e, represented by a musical note or 
pitch) in the mass oscillatory (translation) motion, NOT it's internal vibra- 
tion. 


The chord of mass!?* 


is of course the vibration or oscillation signa- 
ture, a collection of the fundamental and all partials resulting from that 
fundamental as per the Law of Harmonie Pitch. 


7.33.2 Law of Harmonic Pitch 


"Any aggregate in a state of vibration develops in addition to its fundamen: 
tal pitch a series of vibration in symmetrical sub-multiple portions of itself 


bearing ratios of one, two, three, or more times its fundamental pitch.” * 


7.34 Controlling Chord of Mass 


XXXV. “But as the condition of absolutely stable equilibrium is 
theoretical only, and does not exist in nature, the chord of the mass 
is constantly changing. Yet we must learn to control this chord of 
the mass by resonant induction’, if we would gain command of 
the molecular forces.” 


[chord of mass] 
Keely, 1894 


[resonant induction 
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7.34.1 Equilibrium or Balance cannot exist 


‘The states or conditions of equilibrium or balance cannot exist in the material 
world of seen effects as every thing or force is in perpetual transformation 
because of the ever present Law of Cycles and the Law of Transformation of 
Forces. Everything is always iu motion as motion is Life activity a resultant 
of dynamic polarity of force and energy in their perpetual and persistent. 
efforts to void. 


7.34.2 Law of Cycles 


“Coherent aggregates harmonically united constitute centers of vibration bear- 
ing relation to the fundamental pitch not multiples of the harmonic pitch, and 
the production of secondary unions between themselves generate pitches that 
ате discords, either in their unisons, or overtones with the original pitch; 
from harmony is generated discord, the inevitable cause of perpetual trans- 


formation. "e 


7.34.3 Table of Transformation over Time 


Figure 7.11: Table of Transformation of Forces over Time 
Imag: ats рини енне on ev com images Nat Буа [Table Transformation jut 
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7.34.4 Law of Transformation of Forces 


“All forces are different forms of Universal Energy unlike in their period- 
frequency, merging into each other by imperceptible increments; each form 
representing the compass of 21 octaves. Each form or pitch may be trans 
formed into an equivalent quantity of another pitch above or below it in the 
scale of 105 octaves. The transformation can occur only through its static 
effect, developing vibrations of harmonic pitches above or below their fun- 
damental vibration, or developing with juttaposed aggregates, resultant and 
difference, or third order, as the case may be 
Scholium: “A fable of the intervals and harmonics of the normal harmonic 
scale will indicate the ratios in which the transformation of forces will oc- 


7.35 Harmonizing Chord of Mass 


XXXVI. “Keely believes he has solved this problem, by the inven- 
tion of a mechanical device which brings the chords of all masses 
within the conditions of a few simple acoustic tests.” 


It is not known what this mechanical device is, specifically. It is presumed by 


17 and similar wires Keely made with spe- 
cifie proportions of specific metals. These wires appear to have the property 


this writer this device is the Trexar! 


of superconductivity at room temperature, See section 7.37 below. 


7.36 Molecular Oscillation 


XXXVII. “The range of molecular oscillation is affected differently 
in different. substances when submitted to the same vibratory im- 
pulse, and these ranges can be measured." 


Again, more careful bench work is called for to determine these effects ог 
modulations. 


hord of Mass], [Keelys Mechanical Inventions and Instrumenta], [MECHANICAL 
VENTIONS AND INSTRUMENTS] 
T Trexar], [Trexnonar] 
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7.37 Transmitting Concordant Impulses 


XXXVIIL “In the three metals, silver, gold, and platina, we obtain 
the proportions - : 9- As this is the primary relation of the 
modes of vibration, a wire"! made of these three metals is pecu- 
liarly adapted to transmit concordant impulses; and nodes made 
of these substances placed upon a wire, transmitting resonant vi- 
brations, indicate, by the different orders of vibration induced in 
them, the rate of oscillations of the atomic constituents.” 19 


‘The first part of the above concerning transmission of concordant impulses 
is determined by the 


7.37.1 Law of Vibrating Atomolic Substances 


“Atoms are capable of vibrating within themselves at a pitch inversely as the 
Dine (the local coefficient of Gravity), and as the Atomic volume, directly as 
the Atomic weight, producing the creative force (Electricity), whose transmis- 
sive force is propagated through atomolic solids, liquids, and gases, producing 
induction and the static effect of magnetism upon other atoms of attraction 
or repulsion, according to the Law of Harmonie Attraction and Repulsion.” 
Scholium: “The phenomenon of Dynamic Electricity through a metallic con- 
ductor and of induction are identical. In a metallic conductor, the trans- 
mission is from atom to atom, through homologous interstices, filled with 
ether, presenting small areas in close proximity. In crystalline structures, 
heat, which expands the atoms, by twisting them produces striac, increases 
the resistance, etc. Between parallel wires and through air the induction 
takes place from large areas through a rarefied medium composed of a mis- 
ture of substances, whose atoms are separated by waves of repulsion of vari- 
ous pitches, discordant to electric vibrations; the said atoms sympathetically 
absorb the vibrations and dissipate from themselves, as centers, concentric 
waves of electric energy which produces heat and gravis! "8t 


‘The second part of the above concerns measuring frequencies. The exact 


|, [baw of Fores), [Law of Chemical Affinity], [Disturbance of Equilibrium] 
(gravis 
“кылу, 1804] 
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method of this detecting process is not known, Below are some frequencies 
apparently detected using this or a similar method. 


7.37.2 Frequencies of the Modes 


“He [Keely] mentions the following frequencies, measured in sound colors" 


Molecular frequency 
inducted in һошехаг!5! by harmonie thirds, 100,000,000, [100 MHz] 
that inducted by enharmonic sixths, 300,000,000, [300 MHz] 
that induced by diatonic ninths, 900,000,000, [900 MHz] 
that inducted by dominant etheric sixths, 8,100,000,000, [8.1 GHz (mi- 

сезе) 
that inducted by interetherie ninths, 24,300,000,000. [24.3 GHz (mi- 

crowave)] 
In the trexar" the *‘compounding of the triple triple! will give a fre- 

quency from the ninth node that, set down, would make a string of figures a 

mile long." 


7.38 Vibratory Rotation 


XXXIX. “The phenomenon of rotation arises from the harmonic 
interaction of the dominant and enharmonic elements of the flow; 
in other words, the first and third, the third and ninth, et 
those whose vibrations bear the proportions to each other 33 1 
г 100,1 


7.381 Microwaved Radiometer 


According to the listing of frequencies above (7.37.2) microwaves were part of 
Keely's vibratory tool box. Today we have ready access to these frequencies. 


[aie note or sound colors] 
2 Homexar] 

PH [Trexar 

заа Triple Triplet] 

lom [VIBRATIONAL FREQUENCIES] 

Ps °7.7.2 Relations of Thirds 

ee ‘Chapter 10 - Proportions (Ratios) of Relative Values 
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For instance the effects of these waves can be readily seen by pl 
nary radiometer or even a typical incandescent light bulb into a typical high 
power kitchen microwave oven. The radiometer vanes in such an environment. 
and under microwave excitation spin too rapidly to see. The incandescent 
bulb flashes brilliantly white light. The effects are quite dramatic when 
these ‘dominant’ waves interact with the ‘enharmonic’ or molecular/atomie 
elements within these bulbs, 


ig an ordi- 


Experiment: A microwaved radiometer (with sufficient power) rotates at 
high velocity, flashes brilliantly and gets very hot very quiekly. ‘Enharmonic’ 
or molecular/atomic elements are Argon gas, metal of vanes, black and white 
coatings. Each of these has their own vibration frequency and figure into the 


process, 


7.39 Rotation 


7.39.1 Medium for inducing a Neutral Center 


“In the conception of any machine heretofore constructed, the medium for 
inducing а neutral center has never been found. If it had, the difficulties of 
perpetual motion seekers would have ended, and this problem would have be- 
come an established and operating fact. It would only require an introductory 
impulse of a few pounds, on such a device, to cause it to run for centuries 
In the conception of my vibratory engine, 1 did not seek to attain perpetual 
motion"; but a circuit is formed that actually has а neutral center, which їз 
in a condition to be vivified by my vibratory ether", and while under oper- 
ation, by said substance, is really a machine that is virtually independent of 
the mass (or globe), and it is the wonderful velocity of the vibratory circuit 
which makes it so. Still, with all its perfection, it requires to be fed with the 
vibratory ether! to make it an independent molor. . . "1% 


Таранту impulse] 
191[Compound Vibratory Engine] 

P perpetual motion] 

193[otherie vapor] 

194[The Operation of the Vibratory Cireuit] 

1% [Vibratory Ether] 

Кед, [Keely and His Discoveries], [More Science] 
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7.39.2 Keely on Rotation 


“Rotation arises from the harmonic interaction of the dominant and enhar- 
monic modes of vibration, which are in the ratio of 3:9.” [see XXXVII] 


‘Harmonic interaction"; where the frequencies of the dominant and enhar- 


monic are harmonized or made coincident. !7 


Keely is here referring to the dynamies operating in and through his globe 
198 or Dynasphere™ which was his experimental base or model to 
demonstrate and prove out his theories on vibratory rotation and power 
development. It was in this design he first began to use his etheric vapor as 
а carrier” of these higher rotating vibratory forces herein explored. 


motor! 


Е 


ure 7.12: Globe motor actuated by rotary vibratory dynamics 
[m cm ов Dyn Лено moter js 


igure 0.1 - Radiation and Absorption interactions with Neutral Center] 
? [lobe motor] 

19° [Dynasphere] 

зи [connecting link] 
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Figure 7.13: Keely’s globe motor and provisional engine 
Tage: bits] ров дель com ages NaeDyn globe mekr jt 


7.14: Keely and his globe motor or dynasphere 
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Figure 7.15: Pon 


Image: tp /pondecienceimetitule one 


's replication of the globe motor or dynasphere 
mageaNatDy/ allen 


7.39.3 Power of Rotation 


“Po 
the receptive [lows become independent of the circular chord of resonation' 
(set up mechanically or otherwise) breaks up the rotational power. Rotation 


er of rotation comes on the positive power of negation, arising when 


is caused by the receptive concussion of the positive and negative forces as 
they come together at the neutral center and as each seeks its “coincident” 
by harmonic waves, flows or streams," 


1 - Two concepts here: 
A: Power of Rotation (torque) 

“Power of rotation comes on the positive power of negation, arising when 
the receptive flows become independent of the circular chord of resonation 


(set up mechanically or otherwise) breaks up the rotational power." 


D: Rotation itself. (rotary motion) 


HU Figure 20.13 - Two Rings Outer and Inner] 
272 ccc [Snell Manuscript], PHILOSOPHY OF TRANSMISSION AND ROTATION 
OF MUSICAL SPHERE] 
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“Rotation is caused by the receptive concussion of the positive and negative 
forces as they come together at the neutral center and as each seeks its 
‘coincident ? by harmonic waves, flows or streams.” 


7.39.4 Receptive Transmittive Concordance induces Ro- 
tation 


“Every body capable of rotation is susceptible to the operation of force, which, 
applied, impels motion. Receptive transmittive concordance?? induces rota- 
tion. This simply means - the reception of streams of energy by the neu- 
tral center, and the transforming of them into radiant outflowing streams 
of energy causes rotation of the molecule or mass. All the magnets in the 
world, no matter how differentiated cannot induce rotation, but polar nega- 
tive attraction®® induces rotation. The earth's rotation is caused and kept in 
continuance rotation by the action of the positive and negative sympathetic 
celestial streams”, that is, by the inflowing celestial from the sun and 


the outflowing radiant celestial dispersing this same energy to all planetary 


masses in space. 


7.39.5 Polar and Depolar Differentiation result in Mo- 
tion 

“Polar and depolar differentiation?" result in motion. The compound in- 

teretheric or seventh subdivision is the Soul of Matter*, from which all 


Weyntropieally and [Law of Cycles] 

2"VIBRATIONAL COINCIDENTS 

27 [receptive transmittive concordance] 

2^ [polar negative attraction] 

27 [sympathetic celestial streams] 

2| celia] 

зна of Cycles] 

21| Кысу: [Snell Manuscript], PHILOSOPHY OF TRANSMISSION AND ROTATION 
OF MUSICAL SPHERE] 

2! [differentiation] 

забон of Matter] 
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forms of matter receive their introductory impulse.” 


Polar and depolar is Keely’s way of saying havi 
or electric circuit) or not 


two poles (as in a magnet 


7.39.6 Neutral Center or fulcrum represents Focaliza- 
tion 


“The neutral center (fulcrum) represents focalization (of syntropic forces) 
and distribution of the streams of (entropic) energy. It is not associated with 
magnetism, When the radiant elements generated by the focalizing chord are 
submitted to compound vibration of their mass thirds, those radiant elements 
become magnetic and rotation ceases. Rotation is induced by submitting the 
mass to three different orders of vibration simultaneously, giving the majority 
to the harmonic third.” 


7.39.7 Rotation of the ether produces condensation 


“When we rotate а mass with sufficient rapidity, the particles of that mass 
ultimately overcome cohesion by dispersing as fragments at a tangent but 
should we cause rotation of the ether, this would produce condensation, which 
is apposite in effect. This condensation effect increases with the velocity of 
rotation of the ether. This is the direct cause of formation of molecules as 
well as planetary masses? 


‘The above describes the difference between centrifugal (dispersive) and cen- 
tripetal (attractive) forces. The first belongs to the molecular and atomic 
domains or orders while the latter is a function of the etherie order or domain. 
In this we can see when the etherie is the exciter rotation of the molecular 
results - when proponderance is given the etherie order or third. 


introductory impulse] 
214[Kecly: [Snell Manuscript], PHILOSOPHY OF TRANSMISSION AND ROTATION 
OF MUSICAL SPHERE] 
#5 [Keely: [Snell Manuscript], PHILOSOPHY OF TRANSMISSION AND ROTATION 
OF MUSICAL SPHERE] 
2" [Koely- [Snell Manuscript], PHILOSOPHY OF TRANSMISSION AND ROTATION 
OF MUSICAL SPHERE] 
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7.39.8 Controlling “negative attractive” 


“To control rotational force or produce commercialize 


d energy, we must con- 


‘enharmonic’ current, 


trol through its properties the ‘negative attractive 


This will solve the problem up to any limit of power 


7.89. Testing Positive and Negative Rotation 


“At the same time Keely was completing his third system?'*, he was also com- 
pleting an experimental sphere in which he intended to test the combination 
of the positive and negative rotation. This experiment was at least entirely 
successful which showed the explanation of rotation given above, to be cor- 
rect. The sphere even rotated with physical vibrations from the positive and 
negative interchange of positive and negative waves - not streams in this case. 
He had a desperate struggle in seeking to learn these laws of polarization and 
depolarization". It was necessary for him to understand these laus before he 
could unfailingly secure rotation and control the reversions®” which so often 


had made wrecks of his machines," 


7.39.10 Russell on rotation 


“Mass is an accumulation of the universal constant of energy. into higher 
potential, The greater the mass the greater the potential. Mass accumulates 
inductively along the centripetal lines of closing spirals, and is rotated by the 
impact of genero-active force. Mass dissipates conductively along centrifugal 
lines of opening spirals, and is rotated by the expulsion of radio-active? 


force. These opposite forces are the cause of rotation of mass." *™ 


кину [Snell Manuscript], PHILOSOPHY OF TRANSMIS 
OF MUSICAL SPHERE] 
18 Koclys Three Systems] 
refers to the Laws of Being herein explained 
(reversion 
21 Snell Manuscript] 
[universal constant of energy] 
2 radio-active} 
Russell, [The Universal One] 


JON AND ROTATION 
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7.40 Controlling negative attraction 


XL. “A practical example of rotation is a wheel in revolution on 
its axis. This is force in its commercial or economic aspect. To 
accomplish this result by molecular vibratory action, we must gain 
control of the negative attractive” or enharmonic current” of 
the triple flow, and the problem is then solved up to any limit of 
power.” 


End of Brinton article. 


7.41 Notes 


[1] Also called Circular wave, Curl, Love Wave, Lamb Wave, Surface wave, 
Ether. “Power of rotation comes on the positive and power of negation, 
arising when the receptive flows become independent of the circular chord 
of resonation (set up mechanically or otherwise) breaks up the rotational 
power.” 

[Rayleigh Wave]? 

[Vortex]? 


[2] Also called Compression wave. “The vibratory velocity governing the 
magnetic flow ranges from 300,000 to 780,000 per second and comes un- 
der the first interatomic. This is the first onder above odor and permeates 
the molecules of glass in the compass cover as air passes through a sieve. 
Being governed by the full harmonic chord this flow moves in straight lines 
free from molecular interference. ... “when free of this differentiation are 
in straight lines.” see [Discordant] 
[Figure 8.3 - Coiled Spring showing Longitudinal Wave] 


negative attractive], [Sympathetic Negative Attraction] 
nharmonic] 

2H [ROTATION - Snell] 

28| Rayleigh Wa 

2h Vortex] 


20/MAGNETIC ENGINE - Swell] 
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[Longitudinal] 
[Longitudinal Wave] 
[Longitudinal Waves in Vacuum] 


[3] "Discordance in any mass is the result of differentiated groups, induced 
by antagonistic chords, and the flight or motions of such, when intensified by 
sound, are very tortuous and zig-zag;” see [Discordant] 

[Figure 8.4 - Transverse Waw 

[transverse] 

[Transverse Wave] 


[4] Wave Field) 
[12.05 - Three Main Parts of a Wave] 
[12.09 - The MINUS side] 
[12.08 - The PLUS side] 
[Figure 2.12.1 - Polarity or Duality] 
[Figure 15.03 - Opposing Forces of Gravity and Radiation] 
[7B.16 - Polarity], [Principle of Polarity] 


[5] Artwork by [Jeremy Pfeffer] et al. 


[6] [The Seven Subdivisions of Matter and Energy], [VACUUMS FROM VI- 
BRATORY INDUCTION] 


[7] Jose Arguelles, Earth Ascending, page 21; 1996 (3rd edition) [See Bi- 
nary Triplet] 


[8] [Trexar], [Trextrinar], [TREXAR 


I], [Trexnonar] 
[9] [7.1 - Matter is centralized motion] 


[10] [Etheric Vibration. - The Kı 


y Force] 


[11] [7.9 - Ultimate Constitution of Matter and Action of Force Regulating 
its Phenomena] 


Chapter 8 


Modes of Vibration 


8.1 Two models of three modes 


There are three distinct modes of vibration in the standard acoustic model. 
‘These are the compression or longitudinal wave, shear or transverse wave 
and Rayleigh, Lamb or Love wave 


‘There are three distinct modes of vibration in the Keely/SVP model. These 
are the 


Harmonic 
Enharmonic and 


Dominant modes. 


Each of these modes have distinct attributes such as 


mode of motion, 
angle of incidence, 

relative frequency or pitch and 
creative aliquot component signatures 


‘The two sets of three modes do not appear to be directly translatable. How- 
ever they do possess common ch 


acteristics. 
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8.2 Three Modes of Vibration 


8.2.1 Compression or Longitudinal Wave or Mode 


Longitudinal Wave! same as Compression Wave or Sound Wave. 
1) A wave incident or normal to a surface of a medium. 
2) A vibration moving directly away from a sound source in a straight 


line. 
3) Generally, considered as a motion to and from a center or source, 


When harmonic is generally considered syntropie and when enharmonic con- 


sidered entropic. 


Vibration in which the principal motion is in the direction of the longest 
dimension, "* 


“A vibrating medium must lengthen and shorten two times per each lat- 
eral (transverse) oscillation; so one longitudinal motion equals two lateral 
or (transverse) motions. Longitudinal frequencies are independent of string 
tension. 


8.3 Three Modes of Vibration 


ORT Y UM 


Males ротора 


Figure 8.1: Coiled Spring showing Longitudinal Wave 


Image: Мр реса це тет com /imagrsNa ун longitudinal jpeg 


[Longitudinal Wave] 
Rossing, Thomas D. The Science of Sound. Addison-Wesley Publishing Company, 
1982 
“Tyndall, John; Sound; Lon 


mans, Green, and Co., London, 1893 
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‘The above and below are but an illustration commonly held of how a longi- 
plain 
the complex dynamics in vibrations which dynamics are touched upon in 
Chapter 6 and 7 where particle 
(syntropy) then mutually disper 


tudinal wave behaves. This is a good working model but it does not 


in a vibrating medium mutually attract 


(entropy) periodically. 


Figure 8.2: Compression and Rarefaction in a Wave 
Image Mp /pondicenceistitue ote com /imagesNalDyn/comprre wave jpeg. 


8.3.1 Transverse or Shear Wave or Mode 


Waves 45° and higher to normal incidence. 


Waves moving at 90° to the direction of (longitudinal) propagation. 


Exe od 


төзе Waves are base бит 
а оп 


Figure 8.3: Transverse Wa 
Inge: оне ооо 


Di transverse рен 


8.3.2 Rayleigh, Lamb or Love Wave or Mode 


Rayleigh waves are circular vibrations. They travel along the surface of a 
vibrating object when the angle of incide 
to the surface. This behavior is not unlike the idea electrons or electricity 
travels along the outside surface of a conducting wire and not through the 
conducting wire. TI 


exceeds 90° or nearly parallel 


is the same form and motion of the ‘curl’ suggested 
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by Maxwell! in 1871 and so often spoken about by Bearden?. Thus this cir- 
cular form and motion would be universal principle of all periodie motion. 
With this idea we can say with some confidence power travels longitudinally 
‘through’ the wire, amplitude and polarity forms 90° to the longitudinal and 
the Rayleigh wave is the circulating path (skin effect®) around a conducting 
wire - all three wave forms are 90° to each other. Think about that for 
awhile. 


Triple axis of the three modes of vibration drawn in reference to a circle 
and sphere. The three modes working together develop rotation by and 
through each other's motion - the rotation is the Rayleigh Wave or Surface 
Wave mode component. The first two modes cause (or are) straight line. 
and zig-zag motions only. The third or Rayleigh Wave travels in a circular 
motion. 


Figure 8.4: Relationship of Three Modes 
nage Мр: роет де отослав Dyn / Tie Моде» Motion pg. 


"James Clerk Maxwell (13 June 1831 5 November 1870) was a Scottish theoretical 
physicist and mathematician. Soo [James Clerk Maxwell] 
Thomas E. Bearden, Lieutenant Colonel, U.S. Army (Retired). Born Dec. 17, 1930, 
[Beneden] 


Cheniere, Louisiana. See 
"Wikipedia kin elect 
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8.4 Introduction to Keely's Wave Function 


Perhaps one of the more interesting aspects of Keely's work is his Wave 
Function, The Wave Function is comprised of those foundational forces and 
attributes creating all oscillation and vibration which are seen effects of those 
unseen modal causes forces and attributes. Fundamentally these forces are 


in the 3, 6 and 9 proportions discussed in Chapter 7. 


Figure 8.5: Suppositional Math and Symbolic Structure 
тацу hup /pondacienceistitite orev com images ув jpg 


The above table is an attempt to correlate some of what has been dis- 
cussed Elements include the three modes, their combinations, seven subdivi- 
sions and Russell's Indig numbers”, The following table is another presenta- 
tion of a portion of the above data. 


Пий numbers] 
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‘Aggregatiqucoverning Dominant Subservient 
Mode Mode Mode 

Molecular [100 x Enhar- | 06 4 Harmonic | 3 3 Dominant 

Atomic | I00 x Harmonic [00 2 Enhar | 33 1 Dominant 

Тїһепє — [100 x Dominant [66 2 Harmonic [333 Enharmonic 

Thirds 3 T 

Proportion [9 3 

Portion — [Ninths ЕГЧ Thirds 


‘Table 8.1: Modes of Vibration* 


8.5 Feynman Morphology 


Richard Feynman's morphology" from his book, QED: The Strange Theory of 


Light and Matter", depicts Keely's 


nested triune structure concept. 


9 QB 
E 


The fact that the proton and neutron are made of 
charged particles going around inside them gwes à 
clue as to why the supposed neutral neutron 
hs no magnetic moment at a Richard Feynman 


Figure 8.6: Feynman's triplet structures of the proton and neutron 


"Figure 114 - Feynmans Triplet Structures of the Proton and Neutron] 
QED: The Strange Theory of Light and Matter; Princeton Science Library, ISBN- 
100601125759 
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‘Thus we see again Keely anticipated the quantum world decades before con- 
ventional science even had a glimmer of its existence as we also saw in the 
Rule of Threes (section 7.2.3 the Rule of Threes) and elsewhere. 


Figure 8.7: Table of ranges of forces, forms and laws 
ишме bip pondecienceistitite ote com вар Ка Рун tabe jp 


(See Law of Transformation of Forces?! and subdivision"? for explanation 
of the above table) 


ан of Tra 
[Subdivision] 


formation of Forces) 
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Source From Center | To Center | Controlling 
Keely 7 БҮР Enharmonic | Harmonic Dominant 
Modern wave Torm Longitudinal? | Transverse! | Rayleigh" 
Angle of Incidence 15° 15° — 90° Li 
Path/Motion! Straight сий Circular 
Keely 7 SVP Focalizing Radiating Dominant 
Keely / SVP Syntropic Entropic Dominant 
Russell Plus Minus Fulcrum 
Russell" Gravitation | Radiation — | Balance, Void 
Charles Henry" Gravitation — | Electromagnefic Biopsychic 
Possible Correspondence! | Thirds Sixths Ninths 


Table 8.2: Table of attributes of the three modes 


Mode Subdivision Octave |н; 1 [Law 


Enharmonic | cus / Intermolecular 1-21 Law of бый 


hating Atomic 


Harmonic | Atomie / beraten EE Taw ы Soa 
Dominant — fueric нас 17-63 Law ч бый 
Inting Atoms 


Table 8.3: Keely's three modes; subdivision, octave and law 


‘By use of the dominant mode, which is allied to the “order” of etherie 
vibrations, we can induct, “sympathetic negative attraction” or “sympathetic 
positive propulsion" in any mass, according to its mass chord.” 


[SYMPATHETIC INDUCTION - Snell] 
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8.6 Footnotes 


[1] Also called Circular wave, Curl, Love Wave, Lamb Wave, Surface wave, 
Etherie. “Power of rotation comes on the positive and power of negation, 
arising when the receptive flows become independent of the circular chord 
of resonation (set up mechanically or otherwise) breaks up the rotational 
power." 
[Rayleigh Wave] 
[Vortex] 


[2] Also called Compression wave, “The vibratory velocity governing the 
magnetic flow ranges from 300,000 to 780,000 per second and comes un- 
der the first interatomic. This is the first order above odor and permeates 
the molecules of glass in the compass cover as air passes through a sieve. 
Being governed by the full harmonic chord” this flow moves in straight lines 
free from molecular interference. “when free of this differentiation are in 
straight lines." 

[Figure 8.3 - Coiled Spring showing Longitudinal Wave] 

[Longitudinal] 

[Longitudinal Wave] 

[Longitudinal Waves in Vacuum] 


[3] “Discordance in any mass is the result of differentiated groups, induced 
by antagonistic chords, and the flight or motions of such, when intensified by 
sound, are very tortuous and zig-zag;"?! 

[Figure 8.4 - Transverse Wave] 

[transverse] 

[Transverse Wave] 


[4] See [Wave Field] 
[Three Main Parts of a Wave] 
[12.09 - The MINUS side] 


ЕТІС ENGINE - Snell] 
Manuscript], [Diseordant] 
[Keely and His Discoveries, pg 27 
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[Figure 2.12.1 - Polarity or Duality] 
[Figure 15.03 - Opposing Forces of Gravity and Radiation] 


[7B.16 - Polarity, Principle of Polarity] 


[5] Artwork by [Jeremy Pfeffer] et al. 
[6] [The Seven Subdivisions of Matter and Energy], [VACUUMS FROM VI- 
BRATORY INDUCTION] 


[7] Jose Arguelles, Earth Ascending, page 21; 1996 (3rd edition) See [Ві- 


mary Triplet] 
e [MUSICAL CHORDS}, [Triplet] 


Chapter 9 


Keely Wave Function 


9.1 Introduction to Keely’s Wave Function 


One of the keys to Keely 
Keely Wave Function! and his ability to manipulate it. A wave function is 
а mathematical description of the factors involved in a sine-like wave, vibra- 
tion or oscillation expressed over time. Generally, science considers а wave 
ion or within a closed and defined range of frequency 


's mastery of matter and energy lies in what I call the 


function of one dimen 
(to put it simply) wh 
‘Time and Space (wave length). In Keely's е 
ave function that operates within three le 


‘h includes the constructive attributes of amplitude, 


е the wave function is compos- 
ls. orders 


ite three dimensional 


or ranges of frequene 
attributes or aliquot parts within those orders or levels, Thus it is more com- 
of the factors operating naturally within a. 


simultaneously and having additional constructive 


plicated but also more incl 
lation. The Keely Wave Function would include some 


wave, vibration or o: 
if not all of the dimensions of the Russell Was 


Function?. 


Perhaps one of the more interesting aspects of Keely's work is his Wave 
Function. The Wave Function is comprised of those creative foundational 
forces creating all oscillation and vibration which are seen effects of those 
unseen causes, Fundamentally these forces are in the 3, 6 and 9 proportions 
discussed in the [Laws of Being - Annotated] and [Modes of Vibration - 
notated] and hinted at by Nikola Tesla and discussed in this book primarily 


"TKeely WaveF ction] 
[Eighteen Attributes or Dimensions] 
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in Chapter 7 and 8. 


‘The wave function preforms not too unlike complex impedance? caleulations 
over time but with more variables or dimensions. The Keely Wave Function 
operates/is on three levels or orders simultaneously: 


Molecular 
Atomic 
Etherie 


Each level or order has three motions/dynamics: 


Harmonie = Syntropie 
Enharmonic = Entropic 
Dominant = Neutral 


This table below shows the three main levels or orders plus a fourth level 
or order and the forces active in each as also the law governing each specific 


frequency range. 


пред ] 
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Tange") Octavd eps range) Sound Actio] Vibe | Governing 

Type Type | Law 
Taw of | Сория tate 
Force: 

Atomalie | eus. [7—7 Aelii | Gravity | Ame | Law of 
Oso. | ома 
tate | moi 

Euene | are usmuwsnao| Terma | Сена] Atoms | Law of 

ener Onc | Oscillating 
xaos |o Саа ate | Atama 

Atomie [mr [uem moe | Son | Adieno Eternal] Law ш 

429496729600 thermis therm Vibe | Sone 
Dii. | toms | thermity 

Molecular] rao | 1-101576 | Soniy | Soud | Sonin | Atomic | Law of 

Onc | Oscillating 


‘Table 9.1: Ranges of forces vibration forms types and laws 


‘Table 9.1 shows the break-out into orderly detail the components, activity 
and functions of Keely’s Law of Transformation of Forces 


9.1.1 Law of Transformation of For 


ces 


All forces are different forms of Universal Energy’ unlike in their period. 
frequency, merging into each other by imperceptible increments; each form 
representing the compass of 21 octaves. Each form or pitch may be trans 
formed into an equivalent quantity of another pitch above or below it in the 


“әле of Transformation of Forces] 
^[12.02 - Universal Energy Unit Constant or Impulse] 
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INCTION 


scale of 105 octaves. The transformation can occur only through its static 
effect, developing vibrations of harmonic pitches above or below their fun- 
damental vibration, or developing with jurtaposed aggregates, resultant and 
difference, or third order, as the case may be. 


Scholium: “A fable of the intervals and harmonics of the normal harmonic 
scale will indicate the ratios in which the transformation of forces will occur." 


Tt is said energy cannot be created or destroyed however energy can be trans- 
formed or transmuted into different forms. These vibratory forces, states and 
conditions have reciprocity and are expressed in ratios of relative values or 
‘modes’ thus they can be changed one into the other under special circum- 
stances as described in Keely's Law of Transformation of Forces. 


9.2 Thirds as Ratios within a Whole 


In Brinton's “Laws of Being" (Chapter Т) we can see the description of 
Keely's Thirds, Sixths and Ninths as learned, understood and presented by 
visits to Keely's laboratory. We can also see 


Professor Brinton during his 


these terms are not specifically musical intervals of thirds, sixths or ninths, 
as considered by musicians, but they are musical in terms of relativity, pro- 
portion and value. They are relative proportions within a whole. Flows 
and currents can be understood by the metaphor of a river or stream. The 
stream flows as a whole and has within this stream many currents. Herein 
the syntropie flow to a center is composed of three currents. Each current is 
a third 1 of the whole flow or stream. These currents are expressed as ratios 
within a whole of 100: ie., 33 $ : 100 or 66 2 : 100. The whole wave, flow or 
stream, regardless of polarity, is 100. Exploring the literature a bit further 
же find the following relationships: 


“Silver represents the third, gold the sizth and platinum the ninth, in their 
respective relative molecular oscillating ranges. This triune condition will 
equate thirds in vibratory frequencies, that is, chords in intervals of thirds 
will set up disturbances in the Trerar and these disturbances will be equated 


[Seale of the Fo 
[Keely]; [Law of Cycles] [12.06 - Mid-Tones and Neutral Centers), [Seale of the Forces 
in Octave] 
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so as to be transmitted as thirds from the positive or farthest end of the wire.”® 


"[TREXAR- Snell] 
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Sixths Ninths 
Gold Platinum 
CH 100 

neutral depolar polar 

31 >>Attractive - | 100 
Equation<< 

<<Repukive - [061 100 

Equation> > 

neutral entropic syntropic 

celestial Terrestrial- mat- | terrestrial - mat- 
ter dissolving — | ter forming 

dominant individualizing | assimilative 


Mind as Intent, | I want tobe One | I want Every- 
Will, Volition, | with E 


rything | thing for myself 


Desire 

Inm Service to Oth- | Service to Self 

Fulcrum, New | Radiating from | Contracting to 

tral, Balance — [Center Center 

Controller Dispensing, Dis- | Concentrating 
sociating Associating 

Neutral Minus Plus 

Dominant Enharmonic Harmonic 

Neutral Magnetic Electric 

Fulcrum, Void — | Mother Father 

Now Life Reducing | Life Enhancing 
(death) 

Neutral Chords | Dispersing Assimilating 
Chords Chords 


Table 9.2: Neutral (thirds); energy radiates from center (sixths); force con- 
tracts to center (ninths) 


The above three levels and three forces acting in each are delineated in 
the pages listed below, especially within the [Laws of Being - Annotated] and 
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[Modes of Vibration - Annotated] all subject of this book especially Chapter 
7. The action of each mode is determined by their composite proportions or 


modal preponderance. Hence a mode may have different action in different 
contexts, use or circumstance. 


CHAPTER 9. KEELY WAVE FUNCTION 


Chapter 10 


Proportions (Ratios) of 
Relative Values 


10.1 Proportion 


e numbe 


Proportion is the ratio (relativity) of two or mo or quantities to 
each other as have been presented in the preceding chapters. The same of 
course applies to notes in a music chord. While the individual frequencies are 


ake on a new meaning according to their proportion within 


important th 
the scale, chord and to each other. This gives us an insight into why Keely 
1 extent. On Ke can be seen the 
tionship. 


used music notation to such 


following terms of numeric re 


Proportion is in three kinds: (1) multiplex. ( (3) Super- 
partiens. Proportio multiplex is when the larger number contains the smaller 
50 many times without a remainder, as 


2:1 (dupla) 
3:1 (tripla) 
4:1 (quadrupla). 


Proportio superparticularis is when the larger number exceeds the smaller 


by one only as 


3:2 (sesquialtera) 
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4:3 (sesquitertia) 
5:4 (sesquiquarta) 


Proportio superpartiens 
more than one, as 


is when the larger number exceeds the smaller by 


5:3 (superbipartienstertias) 
7-4 (supertripartiensquartas) 
9:5 (superquadripartiensquintas), 


‘Thus, it will be understood, that instead of giving simply the ratio between 
two numbers, early writers on arithmetic and geometry, as well as music, 
coined a single word to express that ratio; for example, 17:5 was said to 
be Triplasuperbipartiensquintas, ie., that the larger number contained the 
smaller number three times (tripla) with two remainder (bipariens). Again, 
‘Triplasnpertripartiensquartas proportio, signified that the larger contained 
the smaller three times and three over, as 15:4, 27:8, ete., the last part of the 
compound word always pointing out the smaller of the numbers compared, 
or an exact multiple of it. Lastly, the addition of sub showed that the smaller 
number was compared to the larger, e.g., 4:15 would be called Subtriplasu- 
pertripartiensquartas proportio. This system of proportion was used not only 
with reference to intervals but also to the comparative length of notes (time). 


An excellent booklet on proportion is ‘Propositions of Proportions’? in the 
sypbookstore.com online catalog, 


10.2 Reciprocating Proportionality 


Reciprocating Proportionality means what is added to one side must be si- 
multaneonsly subtracted from the other. A children’s seesaw is a perfect 
analogy. Whatever quantity or rate of change added to one side mnst be 
subtracted from the other. Another good analogy is a mathematical equa- 
tion where what is added to one side must be subtracted from the other 
side or where one side is multiplied the other is divided. A dynamic balance. 

iner, John Barrett, 


London, pre-1900 
Zivphonkstore com 


Dictionary of Musical Terms; Novello, Ewer and Co. 
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where the whole is always one while the two balanced forces in opposition 
(e.g. syntropy and entropy) are constantly changing in direct proportion 
to one another. The Square Law and Inverse Square Law is another good 
is at the root of 


ample. This equal and balanced reciprocating, dyn: 
Russell's Rhythmic Balanced Interchange? and Macviear’s cosmical Law of 
Assimilation! 


темы 


Fick 7 


Figure 10.1: One Balauc 
sage. Mp pode 


1 Whole and Two Reciprocating Dynamics. 
ditte ner com imagNatDyneeciprocatng Jo 
versity of Science and Philasaphy} ы 


10.3 Reciprocating Proportionality 


The underlying law of Creation is RHYTHMIC BALANCED INTERCHAD 
in all transactions in Nature, It is the one principle upon which the continu- 


GE 


ity of the universe depends. Likewise, it is the one principle upon which the 
continuity of man's transactions, his health and happiness depend. It is the 
manifestation of God's two opposing desires in all processes of creation. 


"BALANCE is the principle of unity, of oneness. In it is the stability which 
lies in CAUSE. BALANCE is the foundation of the universe 


"Rn Balanced Tntercha 
“kaw of Assimilation] 


182 CHAPTER 10. PROPORTIONS (RATIOS) OF RELATIVE VALUES 


“BALANCED INTERCHANGE simulates oneness by interchange between 
pairs of opposites. It is the principle of equal giving between all moving pairs 
of unbalanced opposites which constitute this dual electric universe. In it is 
the instability of EFFECT. Instability is forever seeking to find stability. It 
can never find it, but it can simulate it by balancing its instability through 
equality of interchange. 


“RHYTHMIC BALANCED INTERCHANGE is the principle of continu- 
ity of EFFECT. Balanced interchange between opposites repeats simulation 
of stability, and rhythmic balanced interchange continues that repetition." 


‘The degree to which а vibrating or oscillating system is either one polarity or 
the other сап be pictured or expressed in relative and accumulative numbers. 
Russell used the + sign to indieate accumulating, concentrating (syntropic) 
quantities and a — sign to indicate dispersive, radiating (entropic) quantiti 
Russell used his Scale of Locked Potentials to measure degrees of polarity 
and this author believed Keely similarly used his mys ixths 
and ninths as part of his referencing method where proportions or parts of a 
whole were given proportioned or ratioed values.” 


erious thirds, 


10.4 Reciprocal Proportion 


Increases and decreases (establishing polar preponderance) are in inv 
direct proportion to rate of change or delta. 


Energy at Plane of Inertia is neutral or depolar. —0 0+. 


инве, [Fhe Secret of Light], page 106-107 
[Seale of Locked Potentials) 
70813 - Reciprocals and Proportions of Motions and Substance] 
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orem) 


Se ls. 


| 


fe 


Figure 10.2: Plane of Inertia 
Image: hip /pondackenceinetituten- rev com [imagesNatDyn вечен jpeg 
erutesy University ol Science and Philosophy) 


Degree of Concord or Discord is determinative anywhere from —0 0+ to 
d 


Figure 10.3: Scale of 0 to 4 to 0 


Image: Me /pomdaclencsnetita.coev.co/lnngeaNat ИРИНЕ 


When preponderantly harmonic a larger volume —0 0+ condenses to 
smaller volume of —1 1+ progressively to 4 + +. 


When preponderantly enharmonic a smaller volume 4 + + dissociates and 
expands to larger volume of —3 3+ progressively to —0 0+" 


тане 
"Hplusphis] 
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Figure 10.4: Nested cubes or increasing and decreasing proportions 
Tage: tie робне itt. amer tn иад sad enban Jg 
меу University ef Science end Philosophy 


Volume decreases with increased potential, 


Volume increases with decreased potential. For numeric details and rela- 


tionships on the above see [eube-sphere) and [Cubing the Sphe 


‘Transformations occur at the —0 0+ and 4 + + points, states or conditions 


‘The first according to Ru: tion" 
effect”) and the latter by М 


animated graphic show progressive generation of discords until dissociation 


ell's Principle of Regene 


(Keely's “static 
ely's Law of Cycles"! 


© Figure 12.8 for an 


10.5 Reciprocals and Proportions of Motions 
and Substance 


The following fundamental laws governing mathematical relations will briefly 
convey the idea of the Principles governing universal ratios which is in every 
effect of motion the direct and inverse square of the distance, area or time 
dimensions and the cube of volume or potential dimensions. The direct and 
the inverse are the two way indicators of direction, the latter belonging to 


[Principle of Rege 
of Regeneration Bearden] 
[Law of Cyeles] 


ration Russell], [13.13 - Principle of Regeneration] and [Principle 
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gravitational and the former to radiational effects." 

Notice the reference to the reciprocals Square Law and Inverse Square Law 
in the above Russell quote. These two laws are reciprocals of each other 
and reflect the natural ways force and energy? interchange in nature when 
forming pressures, vacuity, rotation, gyroscopic motions, or vortices. 


“АП dimensions" simultaneously expand and contract in opposite directions 
of the same ratio.” 


10.6 Thirds as Ratios within a Whole 


In the above quote we can see the description of Keely's Thirds, Sixths and 
Ninths as presented by Professor Brinton after his visits to Keely's lab on 
Chestnut street, Philadelphia. We can also see these terms are not specifi- 
cally musical intervals of thirds, sixths or ninths, as considered by musicians, 
but they are musical in terms of relativity, proportion and valne. They are 
proportions within a whole. Flows and currents can be understood by the 
metaphor of a river. The river flows as a whole 
пу currents. Herein the syntropie flow to a center is composed of 
three currents, Each current is a third (1) of the whole flow. These currents 
are expressed as ratios within а whole of 100; ie., 33 1 : 100 or 66 2 : 100. 
‘The whole wave or stream, regardless of polarity, is 100. Exploring the liter- 
ature a bit further we find the following relationships 


stream and has within this 


flow m 


“Silver represents the third, gold the sixth and platinum the ninth, in their 
respective relative molecular oscillating ranges. This triune condition will 
equate thirds in vibratory frequencies, that is, chords in intervals of thirds 
will set up disturbances in the Trerar" and these disturbances will be equated 
so as to be transmitted as thirds from the positive or farthest end of the 


Russell, [Genero Radiative Concept], part 6b 
їзїш SVP [Foree] is considered Syntropie while [Energy] is considered Entropie. 
1 Dimension] 
"Russell 
(Treat 
U[TREXAR - Swell] 
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Chapter 11 


Universal Heart Beat 


Figure 11.1: Universal Heartbeat. 
Image: tps pondbciceititutr oce com imagen Na Dya heartbeat p 
оне University of Science and Philosophy} 


Universal Heart Beat 
Dynaspheric Force! 
Rhythmic Balanced Interchange 
Triune Polar Flows? 


“The eternally conscious entity - call it by whatever name we please - moves 


"[Dynaspheric Force] 
[Rhythmic Balanced Interchange] 
"[Triune Polar Flows], [Figure 13.12 - Triune Polar Stream Characteristic] 
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in cycles as eternal and infinite as itself; it oscillates and vibrates perpetu- 
ally," 


‘The universal heartbeat is the periodie flow of a polar system from a ргероп- 
derance of one pole then to preponderance of its seeming opposite pole. This 
is the action of all vibration, oscillation and waves no matter what order 
or level (frequency or media) it is. Russell mentions ^in the wave lies the 
secret of Creation.” The secret then of Creation’ is the unseen dynamics of 
the wave, vibration or universal heartbeat - the essence of this book. The 
following are primarily Russell quotes describing this universal dynamic or 
dance of polarities. 


11.1 The Love Cycle 


“Energy accumulates during genero-active inhalation by rising potential, and 
is dissipated during the radio-active? exhalation by lowering potential. The 
periodicities of inhalation and exhalation in all mass are absolute.” 


“All the force of electricity is exerted in the attempt to create the illusions of 
отт and dimension. 


“All the force of magnetism is exerted in the attempt to destroy all illusion, 
all form and all dimension. 


“Neither force completely fulfills its desire, for each partially thwarts the 
other: 


“The energy of magnetism is the elastic energy of expansion, a straining 
energy ever pushing toward the inertial line of equalized pressures which lies 
between any two masses, while the energy of electricity is ever pulling toward 
the pulsing heart, the gravitational nucleus of every mass."* 

Kosly's description of that state of being commonly known as God, [Dashed Against 
the Rock], see [14.80 - Effect of Preponderance] and [14.31 - Preponderance Russell 

[lu the Wave lies the Seeret of Creation] 

[Creation] 

[radio-active] 

Russell, [The Universal One] 

Russell, [The Universal One] 
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“To these periodic oscillations, alternating in sequence, is due the revolu- 
tion and rotation of all mass." 


“AU evolving and devolving mass beats time in accord with its periodic se- 
quences of alternating electro-magnetic oscillations. 


“All mass beats time in accord with its varying potential, 


“The electro-magnetic oscillations of the universe are the heart-beats, the 
life pulsations of the universal One." * 


“The misconception of gravity as a force of attraction which pulls inward 
from within, The only force which motivates the heart beat of this universe 
is the cyclic wave force of gravity which expands and compresses, heats and 
cools, integrates and disintegrates, centripetally and centrifugally."* 


* Waves of motion spring from the stillness of the universal equilibrium. They 
are the universal heartbeat which manifests eternal life and power in God's 
stillness by eternal repetitions of simulated life and power as expressed in 
waves of motion." 


“Bach interchange between the invisible omnipresent universe where motion 
begins and ends, and the visible transient universe, which multiplies and di- 
vides the speed and power of motion, is a cycle. Pulsing cycles constitute the 
heart beat of this universe, which simulates Mind-Idea through pulsing cycles 
of two-way motion. Every pulsation of the life principle of multiplying mo- 
tion creates divided electric male and female bodies, which seek rest in each 
other from the strains and tensions of their division into pairs of opposites.” 


“This shows how the heartbeat piston operates between the vacuity of the 


o Talla Receptive Transitive Concordance induces Ro- tation] 
"Russell [The Universal One], Book 02 - Chapter 03 - New Concepts of Electricity and 
Magnetism 

Russell, [Russells Optic Dynamo-Cenerator 

Russell, [The Secret of Light], page 115 
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Creator's 
the electrically pressured universe to create cycles of two-way motion.” 


Magnetic Light* universe of Mind-energy! and the potential of 


“The serless Father-Mother Creator is One. His extended sex-conditioned, 
male and female bodies are the completion of His Trinity 


“Rest and action are three. Space and matter are three, Equilibrium and 
motion are three, Dimensions and pressures are three, The heartbeat of the 
universe, and yours, are three. Likewise, its breathings and yours, its tem- 
peratures and yours, and all things else of the universe, and you, are three.” !* 


“To account for this unnatural phenomena The Coulomb Law was adopted, 
which says that opposites attract, meaning oppositely sexed mates and likes 
repel, meaning similarly sexed pairs. This law is invalid, for oppositely sexed 
mates do not attract. They are forced into collision by the electric action of 
dividing Oneness into unit pairs. The instant that they do collide they use 
their utmost endeavors to re-attain the sex-divided condition by re-charging 
their discharged condition, Nature helps in this process by assisting to re- 
charge with every heartbeat, every breathing cycle, and the food one cats." "® 


“By turning on the current it will be found that the spot between the two 
electrodes is of zero potential, and that many lines of radiation extend from 
that center and cause a moving electric current to spin around the zero ful- 
crum center where the ring is located. Not only that but an electrode placed 
in contact with the ring, will convey current away from it. This effect of elec- 
tric current extending from a still center to convey its power to the ring, and 
other outside conductive matter, is identical with the mental example quoted 
in Fig. 48. 


[Magnetic Still Light] 
за Ма Fares] 
Russell, [Atomie Suicide]^, Chapter 4 - The True Nature of This Mind and Motion 
Universe 
Russell, [Atomie Suicide]”, Chapter 5 - Prelude 
Russell, [Atomic Suicide|?, Chapter В - The Oneness of Gravity and Magnetism; see 
also [Pol - Chapter 9} 


‘The Transformation of Man 
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Figure 11.2: Neutral Center 4++ extention to periphery 0 
(Gontieny University ol Science and Philosophy) 


“Anyone who may question this fact may not only prove it by this simple 
experiment but can also move the two electrodes away from the center of the 
rim so that their centering zero occupies an eccentric position, аз the human 
heart does in relation to the chest, and as the zero center of the heart itself 
is eccentrically placed in relation to its mass. A different wave pattern will 
result but the electric qualities will remain the same. There is always a neu- 
tral center which centers the birth point of any action. Motion spins around 
that neutral center, but there is no motion at that center." 


‘Say also thou to man who thinketh of his heart beat as his own alone 
unbound to all things else - that all creating things unfold with the pulse beat 
of My cyclic thinking. As My thinking is universal, sa likewise, is My pulse 
beat universal 


“And furthermore I say that every blade of grass and leaf of oak in mighty 
Jorest pulseth with the heart beat of man and all things else, yea even down 
to microcosmic cells of forming things of earth, and sea, and sky; for even 
the most minute of these pulse with the electric waves of My cyclic thinking 
аз the mightiest of stars in My heavens likewise pulse 


“For 1, God of Light, thy Father-Mother God of Love, am the One Whole 


"Russell, [Atomic Suicide], Chapter 9 - The Mind Nucleus of the Atom 
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From Me all unfolding-refolding things extend, and to Me they return for re- 
extension. 


“АП things go from very heart of Me into My imaged universe; and when 
they disappear from there I also take them back to very heart of Me. 


“For I am the Soul of art. To him whose Soul would touch My Soul, and feel 
the heartbeat of its mighty rhythms, I say, in so far as thou knoweth thy Self 
as Light, thou shalt know Me as Light"? 


“God has two desires: the desire to unfold His creations to give them form 
and set them into action; and the other desire is to refold His forms and 
take them back to Him for rest and resurrection зо that they may repeat 
their action. That is the basis of the entirety of creation - the two desires 
of God, to act, to create, and to take back for re-creation. That is why God 
divided everything into pairs of opposites: the desire to express action, the 
desire to separate from Oneness, God's Oneness desiring to be manifested 
аз many ones - the iden of separation and action; and the desire for return 
to rest from which that action sprang for the purpose of repeating the action 
in cycles, countless millions of cycles of action and rest, in-breathing, out- 
breathing; the pulse beat of the universe; the heartbeat of all things pulsing in 
all things to manifest life in action and reaction from the stillness of God's 
One Light in which there is no action and reaction." 


"God's universe is entirely composed of microcosmic and macro-cosmic masses 
of pulsing electric waves, which we call matter. These pulsing waves consti- 
tute the universal heartbeat, or universal breath of God's body. God's body 
continues its manifestation of the life principle by breathing outward and in- 
ward sequentially, just as you breathe out and in in balanced sequences to 
continue your appearance of existence. 


“Every mass in the universe breathes out and in, rhythmically. There are 
no exceptions to this law which every nebula, sun, planet or electron of an 
atom obeys, but in varying frequencies appropriate to their potential. Your 
breath frequency may be ten cycles per minute while the sun's frequency is 


Russell, [The Message of the 
“Russell, Fifth Kingdom, The Bo 


e Mind] 
sing of Man 
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опе cycle in eleven years. 


“The most obvious fact of Nature is its repetition in reverse of every ef- 
fect of motion in two-way pulsing cycles. It is unaccountably strange that 
science has never observed this most obvious of all of Nature's characteris- 
tics. Every cycle in Nature is а two-way, equal interchange between pairs of 
opposite conditions. That interchange between the equally balanced anodes 
and cathodes of this electric wave universe constitute its pulsing heartbeat, 
which likewise is cyclic, otherwise it would not continue." ? 


“The test for ascertaining the average number of those who are ready for 
this higher step upward in the unfolding of the man-idea is not а religious 
one, it is а cultural one. In New York City, for erample, about 7,000 people. 
ош of 8,000,000 people love the higher inspirational rhythmic creations of 
the world’s great geniuses who interpret the heartbeat of Nature for the Souls 
of men. These same few shun noisy crowds, shudder at Jazz music, which 
distresses them acutely, in order to seek aloneness in the forests or oceans 
shores where they can hear Nature's silent whisperings and rhythmic sounds 
within their very Souls."** 


“There is an indescribable glory all along the road which leads from your 
active thinking to the stillness of deep meditation. If you cannot actually go 
to the forest or sea, the better to commune with God, go there in your imagi- 
nation. If some problem demands your thoughts let the imagined tones of the 
sea drown them out. If you imagine the sea and hear the rhythms of its waves 
pounding upon the shores as echoes of the heartbeat of the universe resounding 
within you, or if you hear the breezes whispering in the pines with your in- 
ner ears, the glory of that eestasy will soon drown out dross thoughts of earth. 


“Barth music is melodic and chains you to earth. The music of the spheres 
which you hear with inner ears, is deeply tonal, not melodic. The rhythms 
and tones of Nature's music which sing its octaves in the language of Light 
have always within them the pulsing rhythms of the universal heartbeat, al- 
ways the one-two, one-two pulsing of the Father-Mother heartbeat of borning- 
reborning forms of things, which manifest the Father-Mother pulsing rhythms 


Tusell, [Home 8 
Russell, [Home 5 


оду Course], Unit One - Prelude 
udy Course]. Unit One - Lesson 1.1 
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of the Soul’s high heavens. 


“Always in your deep meditation the music of the silences from which sounds 
of earth spring is like unto the aftermath of the great symphonies by соз- 
mic masters, which have refolded from sounds of earth which your ears have 
heard, into your very Soul, which still hears them in the pulse-beat of your 
imagining.” ?* 


“And as love is rhythmically repeated in its givings and regivings to syn- 
chronize with the givings of your outward breath to the heavens and their 
regivings to you, and as such balanced rhythmic interchange between your 
heartbeat pulsings and all other electric extensions from the stillness of your 
Soul is LAW - the basic fundamental LAW of all creating things in all this 
electric universe - your own masterpiece is the measure of how divinely you 
have conceived it and how worthily you have rendered it in balance with Uni- 
versal Law. 


“To the extent that you can extend the beauty of your imagined rhythms to 
material bodies built in the images of your spiritual conceptions those rhythms 
which you create are masterpieces of great art. The very measure of the qual- 
ity of your material interpretation lies in your ability to translate imagined 
forms and rhythms of the universal heartbeat into bodily forms and rhythms 
which can reinspire others with the ecstasy of your inspiration. 


“Your transcendent genius is the result of your communion with God. By 
your masterly interpretation of the rhythmic heartbeat of His thinking you 
have caused others to commune with you and God. Your meditation and 
theirs are one. You have made them to forget their sensed bodies and dwell 
in the Mind kingdom of your high heavens with you and all illumined Souls 
who dwell in God's kingdom of Light." 


“Imagine yourself communing with God indirectly, such as listening to the 
heavenly rhythms of God's heartbeat in а masterly symphony. While thus 
enraptured by the divine rhythms reaching your very Soul сап you possibly 
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imagine yourself thinking evil, or thinking sinfully by planning to cheat, or 
lie, or steal? No - of course you cannot. The reason you cannot is because 
you are reflecting the love nature of the universe in your spiritual Self in Из 
entirety, and there is no sin in that love nature to reflect 


“The entirety of Creation is the manifestation of love. Every effect of motion 
in nature is а manifestation of the nature of God, for Nature gives of its all 
in every action and regives equally in every reaction. If that were not so the 
movements of the planets would not be predictable. 


“The electric heartbeat of Nature expresses love in both halves of each cycle. 
of the universal heartbeat. Nature never takes for God never takes. Nature 
never gives unequally for God never gives unequally 


“God's equally balanced giving for regiving is never violated in Nature. It 
could not be violated for Nature is an extension of God's nature. For this 
reason the balance of Nature can never be upset. 


“You can KNOW music and THINK it without having acquired the tech- 
nique of expressing it, or without producing sounds to give it a body. Your 
inner ears can hear the music in the silence of God's eternal rhythms, and 
you can interpret your moods into the rhythms of the universal heartbeat, аз 
Beethoven interpreted the mood of the moonlight into the rhythms of it with- 
ош having any teacher but his God-Self 


“Consider the life of any great musical genius. What he finally produces 
in a written composition first begins in his Soul. He must first find aloneness 
with his Self by getting away from all other people, and even from his own 
body awareness. He must suppress all outer influences to seek that stillness 
from within from which the inner ears of his Soul can hear the rhythms of 
the universal heartbeat of God's creative thinking. 


“To find that stillness in the Light of knowing he must stop thinking, in 
onder that he can conceive idea from the Light of all-knowing. From the ec- 
stasy of that stillness the inspiration is born in his very Soul. The motive 
Jor his symphony gradually takes form through the heartbeat of his thinking 
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which he extends from the stillness of his Soul, then ceases to extend it to 
again find the stillness of the Light which is gradually giving him his motive 
by its inspiring illumining within him."?* 


“SECOND. Your desire is written upon your heart, It is registered in your 
Soul. It is no longer your body desire, it is your Soul's desire. You are 
in communion with God about it - not in words but in Light. You have 
ап increasing sense of joyousness. Your desire is written into the universal 
heartbeat rhythmically. You are responding to it rhythmically. You are no 
longer just body - you are Soul - slightly aware of body - slightly aware of 
earth, and the heavens above, and of creating things. You are not thinking of 
extraneous things. You cannot think of objective things of earth while in the 
Spirit.” 


“The key to that answer is that God's universe is founded upon balance - 
one balanced condition which He divides into two equal and opposite condi- 
tions of His electric thinking. This electric universe of matter is composed 
entirely of these two equal and opposite conditions. 


“Every effort of every creating thing is expressed by the motion of inter- 
change between those pairs of opposite conditions, such as matter and space 
which constantly interchange equally by breathing into and out of each other 
equally. Without that equality of rhythmically repeated interchange the uni- 
verse could not continue. That rhythmic interchange constitutes the heartbeat 
of God's body. Its rhythm and balance are absolute because the division of 
God's electric thinking is equally balanced.” ® 


“Meditation transports one from the transient world of matter to the real 
world of dreamings, visions, and imaginings where idea is and concepts are 
born. That is the world where sounds are heard in the silence of your Soul 
where no sound is where rhythms of symphony and poem are the rhythms 
of cosmic pulsings of God's thinking manifested in the heartbeat of His uni- 
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“When you pray for God to show His love for you by giving your field good 
crops you must yourself give your love to your fields to regive His giving 
Your love given to them is God's love given to you for regiving. Your love 
and God's love are ONE. Its manifestation is TWO in giving and regiving 
but that TWO is the ONE HEARTBEAT of God's body, even as the swinging 
of the pendulum is the TWO of the ONE source of their manifestation. 


“He who knows the Light of love in him does not beseech the Father-Mother 
of the universe for his next breath, nor for his next heartbeat, for he fully 
knows that his heartbeat is one with the universal pulse, and that for which 
he would needlessly ask is already his. 


“And as there is not a time when God centers you, and an interval elapses in 
which He again centers and controls your balanced heartbeat to synchronize 
with His, so is there not a time when you should pray to Him, and another 
time when you should not." 


“The love born symphony is prayer for love fulfilled in the composer and 
again fulfilled in the hearts of those whose heartbeat feels the ecstasy of God's 
heartbeat as expressed in those heavenly rhythms.” 


I instantly, and timelessly, knew the still magnetic Light which is the ful- 
crum of life and power, also I knew the heartbeat of the electric universe 
which manifests love, life and power in matter. 


^I also instantly and timelessly knew that the magnetic Light of the God 
of love was all that is - and that the sensed electric wave universe of motion 
which simulates love, life and power, had no reality whatsoever. I knew it for 
what it was - God's thinking - God's imagining - pure illusion - simulation - 
self-voiding forms thrown on the screen of space to manifest changeless idea 
by setting it in motion to produce the effect of change. 


“Thus knowing the universal heartbeat 1 knew the electric wave, or universal 
pulse, to which all moving, ereating things were geared. Thus knowing the 
wave and ils octave pulse beat in cyclic rhythms which spelled their rhythms 
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out for me always as 


four -three -two -one -zero 


+zero +one +two +three +four +zer 


et. 


1 then knew all cause and comprehended all 


There was nothing to know but God's one whole idea of Creation, which 
is represented in the following diagram by the changeless ZERO of the spiri- 
tual Mind universe of REST - and nothing to comprehend but the heartbeat 
of this pulsing electric wave universe of motion which is represented in the 
diagram by the NUMBERS. 


THE HEARTBEAT OF THE UNIVERSE 
POSITIVE NEGATIVE 
0223.4 04 3 2 40 
GENERATION DISINTEGRATION 
ENERGY TOWARD ENERGY TOWARD 
LIFE AND GROWTH | DECAY AND DEATH 


Figure 11.3: The basic formula of Creation. 
Image: Hie ровен выд a rer com аа aeiiveugati вооа 
(courtesy University of Science and Philosophy) 


This diagram is given to you now as the first simple step toward your 
acquisition of all knowledge of CAUSE and all comprehension of EFFECT. 
During the whole construction of this electric universe in this entire course 
of study the basic principle above diagramed will never be departed from, or 
exceeded, for there is nothing in Nature, nor in your own life, nor in your 
thinking, nor in any action of yours which can vary one whit from this basic 
formula of Creation. 


г is there anything the chemist, physicist, metallurgist or engineer can ez- 
beyond this formula or vary it in their work. Likewise the poet, painter 
nor, musician or architect is limited to this simplicity beyond which he 
VOT GO, and to which HE MUST CONFORM. 
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“Likewise the healthy growth of your body, or the conduct of your friendly 
or business relations must conform to this principle of BALANCE or else 
suffer the consequence of whatever unbalanced residue remains from lack of 
conformity with the heartbeat of the universe." 


“The reason why 1 have been able to do so many things during life, and 
do them in а masterly manner, was because of my lifetime growing knowl- 
edge of the universal heartbeat which fully unfolded in one timeless flash in 
1921 


“It may not suddenly unfold to you, as it did to me, bul you can very greatly 
accelerate its unfolding if you will open your heart to these lessons and get 
what I am telling you into your Consciousness instead of just photographing 
them into your brain.” 


Giving Regiving 
Фф 3 no CINE $0 


BALANCE motion BALANCE motion BALANCE 


Figure 11.4: Formula of Rhythmic Balanced Interchange 
һе Bit (relocate ty. he ув giving a 
(снегу University of Science аш Philly) 


“As you see I have again used the same formula of rhythmic balanced 
interchange in all transactions of Nature. I have but used different words to 
express different ideas. 
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Chapter 12 


Vortices and Toroids 


12.1 Vortices 


Vortices combine their many complex motions to create compound vortices 
or toroids composed of several parts and dynamics. In other words a toroid 
of rotating motion is the effect of vortex dynamics. These dynamics are the 
combined effects of differential densities", temperatures, pressures and ten- 
ter 
ing to regain balance 
governed by simple laws as are discussed in this book. The forces creat- 


is. These interactions between differences in density, potential, pressure, 
wstem attempt- 
in all its parts. These dynamic systems are in turn 


perature and mass are the cause of motion which is the 


ing vortices are the same forces creating vibration and oscillation but with 


different parameters. 


т атаана densities], [27 - Diferential Densities], 16.18 - Diferential Densities], [3.6 
- Diferential Densities Bogin to Form] 
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Figure 12.1: Differential densities, pressures and masses 
mage http: /nonlacienesinatite oce com ое увы ng 
Testen University of Science and Ромир) 


In examining the dynamics of a vortex it is obvious there are many subtle 
polar dynamies converging to create a typical vortex such as are witnessed 
in а tornado or hurricane. These polar striations? (flows of differing energy 
states) would include differences in pressure, mass, potential, velocities and 
tensions caused by the differences of these states, 

*..vortez action (is) induced by differential conflict between the low and high 
tensions..." 


“АП such experiments invariably resulted in vorter motion, whether induced 
sympathetically or otherwise, All corpuscular action in Nature is vortex mo- 
tion. The undulatory theory’ of light is only hypothetical. The conditions of 


striations], [stria] 

3 Figure 3.6.1 - Tornadoes also have a Down Draft caused by its vacuous center), [Figure 
3,6 Tornado Vacunms up Everything for Redistribution] 

‘Keely, (LIGHT 

wave theory 
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electro-magnetic radiation, on the same plane of matter as light, disprove the 
undulatory theory in many particulars. The vortex action induced by differ- 
ential conflict between the low and high tensions shows conditions analogous 
1o those in the molecular dissociation of water® into hydrogen and orygen in 
other words, vortex action of the highest order but peripheral only. Were it 
otherwise, the ether could not be held suspended or enclosed in the molecular 
or atomic envelopes 


Figure 12:2: Tornado Vortex 
Image: р ровон аца овец tornado, 


12.2 Vortex Components 


1. Cone 
2. Cone Base (large opening) 

3. Cone Apex (Gravity Center, Neutral Center) 

4, Syntropie Still Magnetic Light, Gravity or Mind Shaft (hollow center) 

5. Etherie Vacuous Center 

6. Entropic Rotating Periphery (striated with high and low pressures and. 
tensions) 

Т. Pressure Striations 

8, Entropic Equator 90° to formative forces 


T, [Pat 15 - Dissociating Water], (AQUEOUS DISINTEGRA- 
TION - Snell]. [THEORY AND FORMULA OF AQUEOUS DISINTEGRATION] 
rotating envelope] 
{LIGHT - Snell] 
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Figure 12.3: Vortex showing a few of its many components 
Же ge мода toy sn iia ovre jp 
Сезу University ol Science and Ржу) 


12.3 Vortex Dynamics 


Syntropic (Sympathetic) Formative Forces? attracting to center. 
Entropic (Repellant) Dispersive Forces dispersing from center. 
Neutral Center Dynamics (Dominates/controls above two dynamics) 


12.4 Vortex Action is rotary 


“АП such experiments invariably resulted in vorter motion, whether induced 
sympathetically or otherwise. All corpuscular action in Nature is vortex mo- 
tion.” [Keely] 


A vortex rotates on a divided horizontal plane along its extension, length or 
altitude from the ground to the clouds. The high and low tensions"? (pres- 
sures, temperatures and densities) are in constant conflict seeking balance or 


[Figure 4.12 - Keelys Formative Structural Dynamic Morphology] 


Mfantagonism] 
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voidance through and against each other. This assertive seeking for balance 


or voidance is the cause of the vortex's violent motions - a sex act if you will 


allow such term. The base universal state is ‘desire for’ balance, harmony 
or equilibrium. Desired because no state of perfect balance can permanently 
exist. A system disturbed from this balance of forces will reassert itself in an 
effort to restore a stable state of balance or harmony (Love or sympathetic 
association) but such action is like a dog chasing its tail - and never catching 
it 


12.5 Vortex Center 


A tornado's center is an etherie vacuum having centripetal forces powerful 
enough to suction asphalt from paved roads" or lift cows, people and houses. 
‘This central vacuous column has been described as being luminous by those 


fortunate enough to have seen it and survived to tell about it, Walter Russell 
referred to this center as the Magnetic Still Light of Mind'*, It may also be 
the fabled Luminiferous Ether" of the ancients, 


“Know thou that God does not extend His Self into his moving universe, 
Jor the God-Light is still. Its stillness centers all things and it, likewise, cen- 
ters the shafts of all motion which turns around it, shafts which are levers of 
fulerums and end at poles which measure extensions.” 


“Electricity (a polar condition) is the divider of the invisible white'® still 
magnetic light of gravity - which Mind is - into the тей and blue halves of the 
visible light spectrum for the purpose of creating male and female bodies (in 
motion) which alone constitute all matter.” 


[Figure 3,6 - Tornado Vacuums up Everything for Redistribution] 

"2 Magnete Still Light] 

DfLuminiferous Ether 

[Atomie Suicide]? Chapter 5- Prelude - The Transformation of Man, part 2 of 2 

351a Figure 12.4 the white light is shown as yellow. Hughes in her book “Harmonies of 
Tones and Colours” considered yellow as the Source from which discord (form) originates 
and prog 

‘Walter Russell, notation on chart, 1055. see [First Cause] 
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Figure 12.4: The depolar One divides into duality /polarity 
Homage: Ы Правне tate aote com абы feculo ale colt Ig 
Чи University of Scenes and Phin 


‘The One begat the Two which begat the Three and from the Three all 
things are made.” Lao Tse" 


‘The two initial polar states being 1) to separate or be individual and 2) 
be Unified or One are nothing more than tendencies or desires. Entropy 
tends in a direction away from the center, under certain circumstances, in 
a spiral path. Syntropy tends to a direction towards the center, under cer- 
Interestingly the two opposing states 


tain circumstances, in a spiral path. 
forces or poles become each other intermittently"*. Since there are only two 
t the other. 


states they are initially in seeming perfect equilibrium one ag; 
There is no motion or substance with the desire and tendency to direction. 
and motion held latent. In this state of perfect latency on the etherie level 
there is pure potential waiting to be transformed into motion and matter by 
introducing idea (desire) or disturbing excitation.” But such a static state 
cannot persist. On the molecular and atomic levels disturbance of this static 
equilibrium ean occur with simple acoustic impulses, 


Th Thing? [btts] Jencwikiquote.org/ wiki /FilesSorbitals jpg] 
"Lave of Assimilation) 
[2.11 - Beginning as Undifferentiated One 
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12.6 Vortex Polar Forces 


Russell's reference to - creating male and female bodies - refers to the still 
magnetic light as dividing itself ereating the two seeming polarities - the two 
seeming opposing forces of entropy and syntropy whose mutual conflict” to 


void or balance results in the motions of the vortex. The two poles’ prime 
objective is to void against/through each other that they may regain the 
‘Oneness (balance, harmony or love) from whence they came. These are the 
dynamics of the Universal Heartbeat, Rhythmic Balanced Interchange or 
Dynaspheric Force. In the simplest terms the vorter is comprised of three 
currents acting as a whole stream or flow ~ the same as has been described 
in Chapter 7 and as shown in Figure 12.5. 


‘Triune Forces of a vortex 
———— Á——— 


Figure 12 
porn 


12.7 Vortex Periphery 


‘The periphery is molecular rotation governed by centrifugal forces counter- 


balanced by centripetal forces. In this section of the vortex molecular sub- 


stances (gases, evacuated debris, etc.) orbit around the vortex rotating center 
at high velocities and constitutes the visible form of the vortex. 
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12.8 Vortex Wall 


‘The wall or border condition between the still magnetic light and whirling 
molecular gases is where centripetal forces (syntropy) are transformed to cen- 
trifugal energies (entropy). Obviously this conversion zone is created by a. 
dynamic balance between the inward pulling centripetal or syntropie forces 
of the vacuous etherie center and the outward flinging centrifugal entropic 
forces maintained by sufficient velocities.” 


If we picture three tornadoes rotating at 90° to each other would the com- 
bined forces tend enclose themselves to create a sphere much like Keely's 
description of corpuscles formed via rotating envelopes??? 
would. 


Of course they 


Figure 12.6: Typical idealized torus, toroid or “donut” concept 
шде: tp/poinbciencistitute on oes олова Dyn /donitdeaked ps 


12.9 Toroid 


Idealized toroids are essentially composed of two opposing vortices meeting 
at their two apices forming a mutual center of neutrality, voidance or trans: 
formation. Being resultants of vortex structural components and dynamics 
they exist by virtue of these defining attributes. Of course, this is a prelimi- 
nary study and does not include all the myriads of structural and dynamical 
properties of all the different vortex forms. Please note these dynamics are 
inherent causative properties and not a mathematical description of phenom- 


les] [Law of Transformation of Forces] 
[rotating envelopes] 
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ena which would be elegant in and of itself? yet just a facsimile of what is 
really taking place. 


Figure 12.7: Ideally toroids are two vortices meeting apex to apex 
age Брода шоно nce com images Nl Dyn/ дошел p 


12.9.1 Sympathetic Associative Attraction 


‘The two apices come together by virtue of sympathetic associative attraction. 
or syntropy according to the Law of Harmony. They meet iu this fashion at 
Russell's 44+ wave crest where the Law of Cycles kicks in and the Law of 
Repulsion assumes preponderance. 


or a good example: http] /workexmath.webs.com/ 


210 CHAPTER 12. VORTICES AND TOROIDS 


Figure 12.8: Wave elements of Time, Compression and Dispersion 
mage: Mtp//pondicienceinettuteon- te com imagesNatDyn /slelndig wave J 


Figure 12.8 shows an idealized structure of a wave being a sine wave, Some 
of the functional elements are included for identification purposes. In reality 
the left upward moving slope is syntropic (Law of Harmony) and will usu- 
ally be a longer time interval than from upper Center to lower Center (Law 
of Repulsion) which time may be greatly reduced. This is the time inter- 
val when compression (harmony) reverts to dispersion (repulsion) according 
to the Law of Cycles and may be of negligible duration. Hence the overall 
sine wave form will become а sawtooth wave as harmonies are generated and 


synthesized into the wave form according to the same law. An excellent ani- 
mation of this process can be found on Wikipedia /Sawtooth.wave here: 


tte (fon ripen cy — €  — 


12.2 Law of Cycle 


‘This sympathetic associative attraction increases until the conditions for the 
Law of Cycles to assume dominance at which point the sympathetic associa- 
tive attraction reverts to anti-sympathetic mutually repellant discords?! of 
increase until their power of re- 
pulsion exceeds the power of attraction at which point the associating forces 
es at 90° to the formative sym- 


increasing amplitudes. These discords w 


become repellant and the center discha 


pathetic associative forces. Thus forming the expanding energies outward 
through the equator. Russell proposed a four step compression to the 4++ 


By formation of secondary aud tertiary pitches not harmonie with the fundamental. 
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point of transformation discussed in previous chapters”. 


Figure 12.9: Compression to center then equatorial dispersion 
Tanne: бело вет са /magesNatD ya vectes bye jn 
nera University of Science and Philip 


12.9.8 Neutral Center Repulsion 


‘The now highly anti-sympathetic (enharmonic) centralized bipolar center 
goes ‘critical’ so to speak when the participant substances mutually repel each 
and all other participant substances as they override the harmonie syntropie 
forces of attraction and compression. The mutual repulsion occurs 90° to the 
sympathetic associative forces outwards towards and through the equatorial 
plane 


Figure 12.10: 4++ at center of transformat 
ange: te /roneocerceaditut amrer cm шея: Dyn/ ізі jpeg 
(Courtesy University ol Science and Philosophy 


Figure 10.3: Seale of 0 to 4 to Û 
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12.9.4 Periphery Neutralization or Depolarization 


As these substances move away from the center and nearing the end of influ- 
ence of sympathetic outreach they begin losing their polar condition or state 
‘until such point as they become again depolarized or neutralized. The center 
represents Russell's 4++ state. The polar substances becoming depol 
the Oth state of Russell's Scale of Locked Potentials.?? Begin 
tex center with 4++ maximum polarization expanding outward (dispersing 
according to the Square Law) gradually losing polarization until all polar- 
ization is lost (depolarization) at the Oth state of Russells Seale of Locked 
Potentials which he defines as the Cube Wall of Neutrality, Plane of Inertia 
sympathetic outreach”. At this Plane of Inertia a 


at 


ing at the vor- 


or the limit of Keely 
reversion takes place where the depolar state becomes polarized and begins 
the journey back to the 44++ state or condition. 


No state of motion ever began or ever ended. 


a 


Figure 12.11: Depolar state at plane of inertia 
Image: р /pondicinerostitute nre com iagesNatDyn /0 inertia jpeg 
Чому University o Science and Philosophy) 


12.10 Plane of Inertia 


We can see from photographs of hurricanes the tops are generally flat. These 
flat tops appear to coincide with Russell's plane of inertia which coin 
with the wall of his cube structures. Physically this is a zone where there is 
по polarity or is depolar. This extending downward as polarity increases to 
is reached at or near the surface of the earth 


des 


where the maximum (44+) zo 
where most polarity ocenrs and hence the most violent action or motion. 


12.01 - Scale of Locked Potential] 
[sympathetic outreach) 
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12.11 Free Space 


With hurricanes and tornados the plane of inertia is in higher altitudes if not 
space itself and the vertex at the surface of the earth are mostly molecular 
structures and are bound by gravity and other terrestrial dynamics. In the 
case of free forming quantum entities these bounds do not exist as these 
formations form in etherie space or vacuum. According to Keely and Russell 
per axis coming together at their mutually attractive 
centers or vortices making six in number. Do all six have the exact same 
wave function? No, else they would all be exactly the same which is an 


there are two vortic 


Law of One 


ure 12.12: Triune polar forces as One Force about a common center 
Пациент com fimagesNatD yf triine- moder motion jpg 


Following the logic of Russell's cosmogony there are virtual ‘cubes’ in 
Free Space having six sides. These six sides are the planes of inertia or 
depolarization. These correspond to Keely's juxtapositioning of atomolic 
centers of mutual attraction which would be an alignment with the X, Y and 
own respective virtual cubes as these would align 


Z vectors each forming t! 
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with the planes of said virtual cubes. Therefore there would be three of these 
double vortices forming along these vectors, each 90° to the others. Each 
would possess its own center line of mutual attraction. At the compound. 
center there would therefore be three atomolie (etheric) centers of mutual 
attraction and six vortices. 


Figure 12.13: Three double vortices 
Tangat lip ео вольно елцы уа eevee 
(courtesy anoavmois web ari) 


According to Keely these atomolic centers bear the burden of all structure 
and motion it controls. Consequently each of the three centers is autonomous. 
and independent of the other two though the three mutually interact to some 
degree and manner yet to be determined as they mutually ocenpy the same 


coordinates at the center of the structure. 


‘Therefore a quantum or etheric torus would have three orthogonal axes each 
with two mutually attracted vortices. This compound torus would in struc- 
ture be a compound spheroid with a surface of complex motions or eneapsu- 


lated rotating envelops? so long as their three centers are coincident.” 


Tor 

2 [Ethorie Capsule], [AFFINITY OF ETHERIC CAPSULES], [DISINTEGRATION OF 
ETHERIC CAPSULE], [ROTATION OF THE ETHERIC CAPSULE], [MEASURING 
THE VELOCITY OF THE ETHERIC CAPSULE] 
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12.12 Etheric Envelopes 


Here is one of the concepts where Keely and Russell diverge in their theori 
Russell has the three planes and six vortices. Keely has the three planes 
as axis where the etherie substance rotates at 90° to the axis resulting in 
an envelope or shell spinning at tremendous velocities establishing the cir 
cumference of the centralization. This results in three envelopes or shells 
90° to each other thus forming the entirety of the corpusele. Each 
‘ometrically to fully enclose the corpuscle as they seal 
each others’ non-rotating poles. 


spim 


shell acts together 


Figure 12.14: Keely's three envelopes or shells 
Inge: Mii ode ncn ngayon it 


Figure 73 - Step 3 - Sphere Forms Orthogonally Triple Compressing Shell Layers] 
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Figure 12.15: Three overlapping envelopes or shells sealing poles 
Triage itp родавае ore. com/ agent Dyn aelelpuls jp. 


This configuration? is fundamentally important to Keely’s work with 
splitting the atom or molecule releasing its latent forces bound within. He 
said the ether (quantum substances) when given sufficient velocity will ro- 
tate and centripetally seek its controlling neutral center. The greater the 
ег the compression inward 


velocity the greater the syntropie force the gre 
and greater the contained latent energy to be liberated. He did this by 
manipulating these envelopes or shells rupturing them whether instantly or 


gradually, "25 


It is not the purpose of this book to go into the details of how Keely manip- 
ulated these molecular and atomic envelopes (splitting the atom) to produce 


his etherie vapor and other forces and quantum substances. To do so would 


require a doubling or more of its volume (and time to write) and it is already 
near too much to digest. Perhaps a subsequent volume would be appropriate 


covering his dissociation and disintegration processes? with water and other 


Koclys Formativ 


"Figure 4 
32115-18 - Keelys Process for Lib 
"Vibrator Physics - True Science 
[Ене Vapor] 

"'[Aqueons. Disintegration], [THEORY AND FORMULA OF AQUEOUS DISINTE- 

GRATION], [DISINTEGRATION OF ETHERIC CAPSULE], [Disintegration], [Disoci- 


чега] Dynamic Morphology] 
ting Ether from Water] 


12.12. ETHERIC ENVELOP] 


elements, 
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Chapter 13 


Electricity and Magnetism 


13.1 Electricity is a Polar State Dipole 


Contrary to popular belief the common generator of electricity flow or cur- 
rent does not generate electrons then pushes them along a conductor. The 
generator creates a polarity, potential, dipole or bias between the positive 
electricity and negative electricity streams where prior to this condition of 
separation neither pole seemed to exist. This creation of this bias or potential 
iation or splitting into three flows of an undifferentiated 
compound triune flow. 


is in fact a differe: 


“I believe electricity to be a substance, not a force 


“Electricity is the result of three differentiated sympathetic flows, brought 
together by combining the celestial flow with the terrestrial flow through a 
certain degree of “negative attractive assimilation”. Electricity is one of Na- 


ture's efforts toward restoring “attractive differentiation” for it has the highest 
degree of assimilative affinity"? 


13.1.1 Voiding the Dipole or Polarity 


Once the two (dipole) electric streams are created, thus creating a potential, 
they have a natural tendeney to re-emerge or assimilate each other through 


Keely quoted in [Pittsburg Dispateh April 07-1890] 
[Keely in SYMPATHETIC STREAMS - Snell] 
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voiding as Russell calls it and neutralization or depolarization as Keely calls. 
it. This voiding, neutralization or depolarization is accomplished by provid- 
ing a conductor and a place or load where the separated streams can and will 
recombine, re-emerge, unite, assimilate or void the created polarity, dipole or 
bias - returning back to their natural undifferentiated state. Heat, light and 
rotation are produced at the point of voiding, neutralization or depolarization 
by the interaction (antagonism) of these streams against each other. 


13.1.2 Conduction 


‘The conduction of the electric current along a conductor is governed by 
Keely's Law of Electric Conducti 


13.1.3 Polar and Depolar States 


ble to 


An electric dipole is mutually attractive and will do everything poss 
neutralize itself 


A magnetic dipole is mutually repulsive and will retain its polar state. 
The difference between these two states of attraction and repulsion is ex- 


plained in Keely's Law of Attraction and Law of Repulsion 
as explained in the Laws of Being. See also [Bjerknes Effect] 


governed by or 


13.2 Keely on Electricity 


Should we bring our understanding from previous chapters to bear upon 
electricity and magnetism a paradigm forms somewhat different than the 
standard model but which appears to make sense and evidently works as 
Keely produced electricity from etherie space (vacuum) in 1893," 


“Nikola Tesla, for reasons that need not be explained, would not have been 
able to serve on the committee, It is well known that he is striving to draw 
power from space by purely scientific methods, which Keely succeeded in doing 


"[Dogmatian of Science], [Keely - Electricity from Spare], [Newton of the Mind], [Free 
Energy], [The Operation of the Vibratory Circuit] 
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in 1893 by “unscientific methods.* 


“Blectricity is the result of three differentiated sympathetic flows, combin- 
ing the celestial and terrestrial flows by an order of assimilation negatively 
attractive in its character. It is one of Nature's efforts to restore attractive 
differentiation. In analyzing this triple union in its vibratory philosophy, 1 
find the highest order of perfection in this assimilative action of Nature, The 
whole condition is atomic, and is the introductory one which has an affinity 
for terrestrial centres, uniting magnetically with the Polar stream; in other 
words, uniting with the Polar stream by neutral affinity. The magnetic or 
electric forces of the earth are thus kept in stable equilibrium by this triune 
force, and the chords of this force may be expressed as 1st, the dominant, 
2nd, the harmonic, and 3rd, the enharmonic. The value of each is, one to 
the other, in the rates of figures, true thirds. E flat - transmissive chord or 
dominant; A flat - harmonic; A double flat - enharmonic. The unition of the 
two prime thirds is so rapid, when the negative and the positive conditions 


reach a certain range of vibratory motion, as to be compared to an explosion. 
During this action the positive electric stream is liberated and immediately 
seeks its neutral terrestrial centre, or centre of highest attraction." 


раа Moore in [Dogsmatis of Selene, (Keely = Electricity from Space] 
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THE LAW 


Figure 13.1: Neutral Center governing seeming opposite potential states 
mage: Бра /pondaceceinitaie one com/images Dyn cosmic pendula jp. 
Чоу University of Science and Philosophy} 


“The power of attractive vibration of the solar forces is the great coin- 
cident towards which the terrestrial magnetic sympathetic flow is diverted. 
This force is the celestial current that makes up the prime third of the triple 
association. It also induces aqueous disintegration? and thermal concentra- 
tion, the two prime conductors towards this coincident chord of sympathy 
with itself. Without this aqueous disintegration there would be no connective 
link? between the celestial and terrestrial, There would exist nothing but a 
condition of luminous radiation on the order of the aurora - a reaching out 
Jor the concordant without any sympathetic diversion to create unstable equi- 
librium of terrestrial magnetism. In fact under such a condition, the absence 


Протон disintegration] 
вое link] 
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of the sun on one side, or the absence of water on the other, the magnetic 
or electric force would remain in a stable state of equilibrium, or the highest 
onder of the chaotic. Disturbance of equilibrium’ and sympathetic equation® 
constitute the dual power that governs all the varied forms of life and mo- 
tion which exist terrestrially, of which the electric or magnetic is the prime 
mover and regulator. All electrical action, no matter of what character, has 
its sympathetic birth by the intervention of that current of the triune flow, 
which I call the dominant, with the polar harmonic current; all sympathetic 
flows being composed of three currents. They become associative one with 
the other only near the junction of terrestrial interference. The great vacu- 
ous field which exists between the planetary ranges holds this portion of the 
etheric flow free of all antagonism”, molecularly or otherwise, till the asso- 
ciative point is reached; so wonderfully planned by the Great Creator, for 
instant electric evolution and assimilation with terrestrial centres of айтас- 
tion. I call this intervention, atomic intermolecular and molecular density. 
The combination of the action of the triune sympathetic celestial stream with 
the same intervening medium induces heat and light as the resultant of these 
corpuscular confliction with sympathetic celestial and terrestrial focaliz 
tres of neutral radiation. I do not recognize electricity, nor light, nor heat as 
coming from the sun. These conditions, according to my theories, emanate 
from atomic and interatomic interference on induced molecular vibration, by 
sympathetic etheric vibration, the celestial attractive being the prime mover. 
In my estimation this is not at all phenomenal; it is only phenomenal as far 
аз the knowledge of its action in mechanical physics is concerned. Physicists 
have been working in the wrong direction to lead them to associate themselves 
with Nature's sympathetic evolution. The expression “Electricity attracts at a 
distance” is as bad as, if not worse than, the “microbe of the magnet." Clerk 
Maxwell seems, when theorizing on sound transmission by an atmospheric 
medium, not to have taken into consideration the philosophy attending the 
phenomena of the origination of electric streams in celestial space. Light is 
one of the prominent evolved mediums in electric action, and is evolved by 
corpuscular bombardment induced by sympathetic streams acting between 
the neutral centres of planetary masses, all of which are under a condition of 
unstable equilibrium. These unstable condition were born in them, and were 


nce of 
нара ее equation] 

^ [antagonists] 

PÜNTERATOMIC BOMBARDMENT], [bombardment] 
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thus designed by the Architect of Creation in order to perpetuate the con- 
nective link between the dispersing positive and the attractive negative. The 
action that induces this link I call sympathetic planetary oscillation.” 


“Light is induced by electromagnetic percussion emanating from the ether, 
and in its action represents the plane of magnetism. In fact, it is the plane 
of magnetism when under polarization. (Platina wires the thickness of a 
fine hair associated with each of the nine nodal beads, and concentrated to- 
wards a general center of focalization, attaching the other end of the wires 
to the focal center, will determine, by the magnetic conduction, the number 
of corpuscular oscillations per second induced by а thought, either positive 
or negative, in the central centers. These are the only conditions - those of 


magnetic conduction - whereby the evolution of a thought can be computed in 
regard to its force under propagation, as against the amount of latent energy 
set free to act as induced by such thought on the physical organism.) Some 
scientific theories of the past have taught us that electricity and magnetism 
are one and the same thing. Sympathetic vibratory philosophy teaches that 
they are two distinct forces of one of the triune sympathetic family" (un- 
derline added) 


“Maxwell's theory" is correct that the plane of polarized light is the plane 
of magnetic force. The sympathetic vibrations associated with polarized light 
constitute the pure coincident of the plane of magnetism. Therefore, they 
both tend to the same path, for both are interatomic, assimilating sympathet- 
ically in а given time, to continue the race together, although one precedes the 
other at the time of experimental evolution. The time is approaching when 
electromagnetic waves with an outreach of two feet will be produced, having 
ап energy equal to that now shown up on the magnet when it is about to kiss 


its keeper, and showing a radiating force too stupendous for actual measure- 


ment. 
“Professor Fitzgerald's! lecture on electromagnetic radiation shows that sci- 


[Vibratory Physics - The Connecting Link between Mind and Matter] 

‘Snell, [Snell Manuscript] 

[Maxwell Equations] 

2 [Snell [Snell Manuscript] 

"S [Profesor George Francis Fitzgerald, Irish professor 1851-1901, specializing in elec- 
tromagnetic theory and physics] 
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entific men are beginning to realize and that fairly, the truths appertaining to 
the new philosophy. The professor admits that electricity and magnetism are 
of differential character and he is right. The progressive subdivision, induced 
by molecules by different orders of sympathetic vibration, and the resultant 
conditions evolved on the intermolecule and interatom'’, by introductory 
etheric dispersion, prove that the magnetic flow of itself is a triple one, as is 
also the electric." 


Dispersing Focalizing 


"уо онду knew the magnificence of the 3, 6 andl 9, 
then you would have а key to the universe: Nikola Tesla 


2: Triune Fore 


ic Field 


Figu 


EM 


Keely says the iron of the magnet has no magnetism of itself, The iron atoms 
of the magnet diverts a portion of the terrestrial streams. In the above image this 
diversion is clearly shown where the streams come into the South pole and exit 
via the North pole. Also shown are the two modes of Syntropy (s), Entropy (e) as 
also the 3, 6 and 9 modes. His explanation 


teratom] 
‘(Swell [Snell Manuscript] 
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“The explanation of the magnetic flow is very simple. The harmonic at- 
tractive chord, thirds, induces nodal interference on the harmonic current in 
the earth's polar stream, and it moves toward the negative pole to flow out 
through the positive end. The diversion of the harmonic portion of the stream 
from the dominant portion causes the magnet to assume its position. "39 

“Again, the professor says that electricity and magnetism would be essen- 
tially interchangeable if such a thing existed as magnetic conduction, adding: 
“It is in this difference that we must look for the difference between electricity 
and magnetism. 
approaching true science. The rotation of the magnetic needle", as produced 
in my researching experiments, proves conclusively that the interchange spo- 
ken of, in Professor Fitzgerald's lecture, is a differentiated vibratory one, in 
which the dominant and enharmonic forces exchange compliments with each 


Thus you sce how plain it is that progressive scientists are 


other, in a differential way, thus inducing rotation, in other words polariza- 
tion and depolarization. 


“In electric lighting, the velocity of the dynamos accumulates only the har- 
monic current - by atomic and interatomic conflict - transferring one-two 
hundred thousandth (1/200,000) of the light that the dominant current would 
give, if it were possible to construct a device whereby it could be concentrated 
and dispersed." 


13.3 Russell on Electricity 


“Electricity is the servant of the God-Mind. Electricity expresses the desire in 
the God-Mind for creative expression by seemingly dividing the One still light 


into transient waves of spectrum divided positive-negative colors of light." ™ 


“Electricity is the motivative force which projects the One Light of Mind 
two ways to create cycles of light waves for the purpose of expressing thought 


[POLARIZATION AND DEPOLARIZATION] 
2014.2.5 - Rotation of Compass Needle], [DISTURBANCE OF MAGNETIC NEEDLE] 
21 [Snell], [Snell Manuscript] 
[Snell]. (Snell Mamuseript] 
Russell, [The Secret of Light], page 50 
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cycles?! (underline added) 


Figure 13.3: White Light of Mind divided into red and blue halves 
алаи Ме родео are com agant ауте jp 


(emmin University of Sconce ted P 


‘Electricity is the divider of the invisible white still magnetic light of grav- 
ity - which Mind is - into the red and blue halves? of the visible light spectrum. 
Jor the purpose of creating male and female bodies which alone constitute all 
matter.”% 

As servant of Mind, electricity gives moving form to the idea by performing 
the work necessary to produce it." 


‘Electricity is forever winding light up into hot spheres, surrounded by cold 
cube wave-fields of space, and likewise sequentially unwinding them for rewind- 
ing. While winding them into compressed light masses, they are simultane 
ously unwinding to a lesser extent. Conversely, while unwinding they are 


simultaneously rewinding to a lesser extent.” 


Walter Russell, notation on chart, 1955. 
Russell, [The Secret of Light], page 114 
Russell, (The Secret of Light), page 124 
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IETISM 


“The farther removed from rest, the greater the strain or tension, That which 
we call high electric potential is merely great strain to maintain a condition 


which is far from the condition of rest 


Figure 13.4: Attractive (syntropic) power of electricity 
(огу University of Science and Роу 


‘Electricity is the strain or tension set up by the two opposing desires of 


sal Mind thinking - the desire for balanced action and the desire for 


тезі 


“Electricity creates Life by dividing stillness into two-way [polar] motion 
It creates death by rest (depolar) from motion.” * 


Russell, [The Secret of Light], page 139 
Russell, [The Secret of Light], page 139 
? Russell [Atomic Suicide]? Figure 9 and 10, page 38] 
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sif [54 


еее 


Figure 13.5: Polar dynamics of electricity 
Гавел ite on ov аа dL ne Jg. 
(созу University of Science and Philosophy) 


“Electricity is the strain or tension set up by the two opposing desires of 
universal Mind thinking - the desire for balanced action and the desire for 
rest." 


“As rest cannot be unbalanced save by illusion, electricity which causes that 
illusion has no existence,” 


“Electricity is the servant of Mind. It does all of the work of creating this 
light-wave universe in unfolding-refolding sequences which Mind desires, The 
universal Mind has two desires - the desire for creative expression through the 
action of concentrative (polar) thinking and the desire for rest from action 
through decentrative (depolar) thinking.” 


“Russell, Walter; [The Secret of Light), page 130 
Russell, [The Secret of Light], page 141 
Russell, (The Secret of Light] page 144 
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13.4 Tesla on Electricity 


“The day when we shall know exactly what electricity is will chronicle an 
event probably greater, more important, than any other recorded in the his- 
tory of the human ra 


Below is a quote from William Lyne's book discussing Tesla’s ideas about 
electricity and magnetism. We will see Tesla’s ideas were decidedly different 
than Keely's or Russell's. Incidentally Tesla knew of Keely and he knew 
Russell personally s mentioned in Russell's ‘Atomic Suicide?” book. 


In his 1891 АЛЕЕ. lecture at Columbia College, Nikola Тозу 
tinent. part: k 
confident that electric and magnetic phenomena are attributable to the ether, 
and we are perhaps justified in saying that the effects of static electricity are 
effects of ether in motion”. *...we may speak of electricity or of an electric 
condition, state or effect”. “..we must distinguish two such effects, opposite 
in character neutralizing each other”. *...for in a medium of the properties 


id in per- 
We are now 


What is electricity, and what is magnetism 


of the ether, we cannot possibly exert a strain, or produce a displacement or 
motion of any kind, without causing in the surrounding medium an equiva- 
lent and opposite effect.” “*..its condition determines the positive and nega- 
tive character e know that it acts like an incompressible fluid;” “...the 
electro-magnetic theory of light and all facts observed teach us that electric 


and ether phenomena are identical,” “The puzzling behavior of the ether 
аз а solid to waves of light and heat, and as а fluid to the motion of bodies 
through it, is certainly explained in the most natural and satisfactory manner 


by assuming it to be in motion, as Sir William Thomson? has suggested." 
“Nor can anyone prove that there are transverse ether waves emitted from 
ап alternate current machine; to such slow disturbances, the ether, if at rest, 
тау behave as a true fluid.” 


In his statements, Nikola Tesla was balancing the various arguments in prepa- 
ration for his decision: ^. Electricity, therefore, cannot be called ether in the 


FIN Tesla] 
"Summation of Tesla's Dynamic Theory of Gravity: An excerpt from: Occult Ether 
Physics by William R. Lyne 
[William Thomson], Ist Baron Kelvin OM, GCVO, PC, PRS, PRSE, (26 June 1824 - 
17 Deve 


ber 1907) was a Belfast-born British mathematical physicist and engineer, 
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broad sense of the term; but nothing would seem to stand in the way of calling 
electricity ether associated with matter, or bound ether; or, in other words, 
that the so-called static charge of the molecule is ether associated in some 
way with the molecule.” 


It cannot differ in density, ether being incompressible: it must, there 
fore, be under some strain or in motion, and the latter is the most probable.” 
Nikola Tesla obviously believed in an ether (quantum substances) which was 
in motion relative to earth, because the earth is in motion. 


es electric 


‘The thing which Nikola Tesla had realized, was that ether posses 
charges which are deposited on or contained within atoms. In supporting 
the “dynamic” ether concept, he was supporting the “stationary ether” con- 
cept, since the “motion” he referred to was “apparent” moti 
perceived by an observer on earth, relative to a stationary ether. 


п of the ether 


‘The importance of cosmic motion to the electromagnetic effects of static 
charges was brought up by Nikola Tesla in his lecture: “About fifteen years 
ago, Professor Rowland demonstrated a most interesting and important 
fact, namely, that a static charge carried around produces the effects of an 
electric current.” “..and conceiving the electrostatically charged molecules 
in motion, this experimental fact gives us a fair iden of magnetism. We can 
conceive lines or tubes of force which physically exist, being formed of rows 
of directed moving molecules; we can see that these lines must be closed, that 
they must tend to shorten and expand, ete. It likewise explains in a rea- 
sonable way, the most puzzling phenomenon of all, permanent magnetism, 
and, in general, has all the beauties of the Ampere theory without possessing 
the vital defect of the same, namely, the assumption of molecular currents, 
Without enlarging further upon the subject, I would say, that I look upon all 
electrostatic, current and magnetic phenomena as being due to electrostatic 
molecular forces.” 


In these statements, Nikola Tesla showed he was aware that any “stationary” 
locale on earth is actually in fantastic motion (“70,000 mph”). The electro- 


ET 


y Augustus Rowland] [November 27, 1848 April 16, 1901) was а US. physicist. 
Between 1899 and 1901 he served as the first president of the American Physical $ 

He is remembered today particularly for the high quality of the diffraction gratings he 
made and for the work be did with them on the solar spectrum. 
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statie charges "carried around” are currents between atoms and the ether, 
m. The phenomena of "permanent magnetism’ or 
‘cosmically induced’ magnetism are apparently due to electrostatic charges 


which produce magne 


‘carried around’ by cosmic motion, in the universal ether field. 


Since no one сап hold an atom or molecule perfectly still - because it is 
in fantastic motion - all atoms and molecules carry currents producing mag- 
netic fields. Since a magnetic field is the product of a current, no one can 
produce a magnetic field without electricity, moving through or along a con- 
ductor, or as electrostatic charges in local or cosmic motion." "® 


“Now, I must tell you of a strange experience which bore fruit in my later 
life. We had a cold snap observed even drier than before. People walking in 
the snow left a luminous trail. As I stroked Масак У back, it became а sheet 
of light and my hand produced a shower of sparks. My father remarked, this 
is nothing but electricity, the same thing you see on the trees in a storm. 
aid, he might 
start a fire. I was thinking abstractly. Is nature a cat? If so, who strokes its 
back? It can only be God, Г concluded. 1 can not exaggerate the effect of this 
marvelous sight on my childish imagination. Day after day I asked myself 
what is electricity and found no answer. Eighty years have gone by since and 


My mother seemed alarmed. Stop playing with the cat, shi 


I still ask the same question, unable to answer it.” Tesla ® 


13.41 Summary 


s the 
issue best of the three because he details causative forces - when allied with 


Keely's definition of electricity in this writer's opinion seems to addi 


some of Russell's ideas, More research into Tesla's ideas is required. We 
know ether is quantum and supports electric and magnetic phenomena. To 
fully understand Keely's definition requires a re-education to more fully grasp 
his concepts discarding (or at least setting aside) descriptions of phenomena 
(effects) to the contrary. 


WF Tesla's Dynamic Theory of Gravity: An excerpt from: Occult Ether 
Physics by William R. Lyne 
Nikola Tesla = Lord of Lightning: by Nikola Tesla edited by William Kern 


Chapter 14 


Gravity 


14. Keely on Gravity 


Gravity is nothing more than an attractive, sympathetic stream! , flowing 
towards the neutral center of the earth, emanating from molecular centers 
of neutrality; concordant with the earth's centers of neutrality, and seeking 
its medium of affinity with a power corresponding to the character of the 
molecular mass. Gravity, he defines as transmittive interctheric force under 
immense etheric vibration. He continues: - The action of the mind itself is a 
power being 


vibratory etheric evolution, controlling the physical, its nega 
depreciatory in ils effects, and its positive influence elevating.”? 


“Gravity is transmittive interetheric force under immense etheric vibration.” 


“Gravity is the mutual attraction of atomoles.”* 


“Gravity is an eternal existing condition in etheric space, from which all 
visible forms are condensed. It is inherent in all forms of matter, visible 
and invisible. It is not subject to time or space. It is an established con- 
nective link? between all forms of matter from their aggregation. Time is 
annihilated by it, as it has already traversed space when the neutral centers 


"sympathetic stream] 
[Keely and His Discoveries], Chapter 5 
Койу 

‘Keely 

"[connecting link] 
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of the molecules were established. It is nothing more than an attractive, sym- 
pathetic stream, flowing towards the neutral center of the earth, emanating 
from molecular centers of neutrality, concordant with the earth's centers of 
neutrality and secking its medium of affinity with а power corresponding to 
the character of the molecular mass.”° 


“Nature has established her sympathetic concordants from the birth of the 
neutral centres of the planets. This is gravity; therefore gravity is fered, in- 
herent. There is no flight of gravity.” 


“Gravity is polar propulsion the sympathetic concordant of the ninths and 
but one of the triune combinations. Magnetism is polar attraction, while 
gravity is polar propulsion. By proper vibrations, the action of both mag- 
пейт and gravity can be intensified or accelerated.” 


“The sympathetic outreach? of negative attraction" is the power that holds 


the planetary masses in their orbital ranges of oscillatory action. 


“Gravity is not subject to time or space. It pervades the universe without 
reference to time or space, instantaneously and without intermission. It is, 
however, а sympathetic flow, proceeding from the molecular or mass neu- 
tral centers to the earth's neutral center with а power corresponding to the 
character of each individual molecular mass." He [Keely] believed gravity 
dependent on the medium of the polar stream, for he says “If the sympa- 
thetic negative polar stream were cut off from the earth the molecular neutral 
centers would float away into space like a swarm of bees.” 


“Under my system the gravital flow comes under the order of the “sympa- 
thetic concordant of the ninths” and is that third of the triune combination 
called the “polar propulsive.” Gravity is polar propulsion while magnetism is 
polar attraction. Both magnetism and gravity can be accelerated by proper 


“John Worrell Keely circa 1886, [Snell Manuscript] 

[Soll Manuscript] 

SMAGNBTIC ENGINE - Snell] 

"sympathetie outreach] 

JUTB.I8 - Sympathetie Negative Attraction), [negative attraction], [Neutral Negative 
Attraction}, [polar negative attraetion], [Sympathetic Negative Attraction] 

“Keely, [Snell Manuscript]: [Sympathetic Negative Attraction] 
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vibrations, 


“He believed gravity to be the result of a law which provides for a rever- 
sion of attraction in repulsion, and which acts by transmission of force under 
immense etheric vibration through the “interetheric subdivision.” He also 
showed that gravitation acts “as а lever.” MacVicar states "Every individu- 
alized object assimilates itself to itself in successive moments of its existence 
and all objects tend to assimilate one another.” Keely says “Gravity is an 
ever eristing eternal force, coexistent with the compound etheric or high lumi- 
nous (seventh subdivision) since it entered into, and is an inherent property 
of, all forms of aggregated matter from their birth. It is the source from which 
all matter originated and each substance-unit or neutral center is a concor- 
dant link, attractive and dispersive, to all other neutral centers. Each neutral 
center is the nucleus of what we recognize as substance and із potentially the 
nucleus of a planet. '* 


14.2 Keely and anti-gravity 


Keely not only had a working theory of what gravity is and how it functions 
he also developed experimental models which he demonstrated to scien 
of his time and an actual heavier-than-air flying craft." 


From Dashed Against the Rock - “A small instrument, having three 
gyroscopes as a principal part of its construction, is used to demonstrate the 
facts of aerial navigation'!. These gyroscopes are attached to a heavy, inert 
mass of metal, weighing about one ton. The other part of the apparatus con- 
sists of tubes, enclosed in as small a space as possible, being clustered in а 
circle. These tubes, represent certain chords, which were coincident to the 
streams of force acting upon the planet, focalizing and defocalizing upon its 
neutral center. The action upon the molecular structure of the mass lifted 
was based upon the fact that each molecule in the mass possessed a north and 
south pole, - more strictly speaking, a positive and negative pole, - situated 
through the center, formed by the three atoms which compose it. No mat- 


(GRAVITY 
парам, [Airship model], [Figure 19.17 - Keclys Air-ship}, [17.15 - Theory of Vibra 
tory Lift for Airships] 
репа] navigation) 
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ter which way the mass of metal is turned, the poles of the molecule point 
undeviatingly to the polar center of the earth, acting almost exactly as the 
dip-needle when uninfluenced by extraneous conditions, electrical and other- 
wise, The rotation of the discs of the gyroscopes produces an action upon 
the molecules of the mass to be lifted, reversing their poles, causing repulsion 
from the earth in the same way as like poles of a magnet repel each other. 
This repulsion can be diminished and increased according as the mechanical 
conditions are operated. By operating the three dises, starting them at full 
speed, then touching two of them, so as to bring them, according to the tone 
they represented by their rotation, to a certain vibratory ratio, the weight then 
slowly sways from side to side leaves the floor, rising several feet in the air, 
remaining in that position, and as the dises gradually decrease their speed of 
rotation the weight sinks to the floor, settling down as lightly as thistle-down, 
Where one molecule can be lifted, there need be no limit as to the number 
in а structure that may be operated upon as easily as one. The vessel in 
contemplation, the aerial navigator, will be over two hundred feet long, over 
sirty feet in diameter, tapering at both ends to a point, made of polished steel, 
and will be capable of being driven under the power of depolar repulsion, at 
the rate of three hundred miles an hour. It can be far more easily controlled 
than any instrument now in use for any phase of transit. Another very re- 
markable feature connected with this system of aerial navigation, is that the 
vessel is not buoyed up or floated in the air through the medium of the air, so 
that if there were no atmosphere it would float just as readily; hence, under 
mechanical conditions most certainly capable of production, involving mas- 
sive strength of resistance to interstellar vacuity this can be made capable of 
navigating even the remote depth of space, positions between planets where 
polarity changes being controlled by other adjuncts of concentration for that 
purpose. 


“Safely enclosed within this structure, a man possessing the chemical knowl- 
edge these new laws! give, with sufficient supply of material from which to 
make orygen, by the enormously increased rate of speed attained by such nav- 
igator where atmospheric friction is avoided, the time occupied in traveling 
from one planet to another would be amazingly brief, and one can travel to 
other planets in this system of worlds as easily as the same ship could navi- 
gate the depths of the ocean. 


[Keelys Forty Laws] 
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The great obstacte hitherto preventing the solution of this problem has been 
the strength of structure needed under conditions above presented. With this 
knowledge of matter, the size of structure is unimportant; the heaviest can be 
as easily controlled as the lightest,” 


Figure 14.1: Keely's experimental air ship 


14.8 Levitation experiments 


No less intriguing are Keely's experiments showing principles of levitation 


тихих Gyroscope, [Dashed Against the Rock] 


238 CHAPTER 14. GRAVITY 


Figure 14.2: Levitating weights 
Image: tp роет on rev com /imagesNatDyn ant gravity Mey jn 


From Pittsburg Dispatch April 07, 1890 - Mr. Willeox" and Dr. 
Leidy" then examined the platinum wire, the metal disk on which the mag- 
netic needles rested, the cupboard, the base of the cupboard and the table 
on which the disk and needle rested. When asked if there was, in his opinion, 
ашу possibility that the force which made the needle revolve™ was electricity, 
compressed air or steam, Dr. Leidy looked thoughtful and said he could not. 
see the possibility of any of those forces producing the result attained 


“What you have seen was shown you in onder to illustrate the ease with 
which this force сап be made to do work,” said Keely 


“Of course the work just don 
what will look very differently. 


was trifling. But I hope now to show you 


Dr, James M. Wilcox, PhD, [Wilcox] 

‘(Joseph Leidy] (September 9, 1823. April 30, 1801) was an American paleontologist. 
Leidy was professor of anatomy’ at the University of Pennsylvania, and later was a professor 
of natural history at Swarthmore College 

(4.2.5 - Rotation of Compass Needle), [DISTURBANCE OF MAGNETIC NEEDLE] 
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He pointed out then two glass jars, such as chemists use, on a table near 
by. The jars were of the same size, about 40 inches high, and 10 inches in 
diameter. They were filled with what is said to be, and certainly smelled and 
tasted like, Schuylkill”? water. In the bottom of one jar lay a copper globe. 
cut in half to show, Keely said, just what it was; and filled, in each hollow 
half, with iron nails 


Another Peculiar Experiment. 


In the other jar were three brass balls of different sizes. The copper globe and 
nails were weighed by Dr. Leidy and found to kick the beam at five pounds 
and six ounces. The brass balls or eggs they were egg-shaped, weighed less 
Everybody sat down alter the weighing and Keely fastened another "plat- 
to the cylinder on the cupboard and, detaching the one 
already in nse from the magnetic needle disk was about to fasten the loose 
s that covered the tops of the jars whe 
one asked if the wires were “hollow.” The suggestion was followed by 
from Keely, who at once cut off the end of one of them and handed it around. 


inum silver wir 


ids of each to the metal di 


nile 


“Prof. Rowland, of Baltimore, [had] declared that this was a fraud, because 
the wires were hollow,’ said the woman, "but Keely asked’ him how he could 
explain what Keely did even on the hypothesis that the wires were hollow and 
he didn't answer. Then Keely got mad and would not let him cut the wire, 
аз he wanted to do.” 


Dr. Leidy followed everything closely. Keely fastened the loose ends of 
both wires into the metal caps of the cylinders. 


‘The String an Important Feature. 


ım the spindle on his cupboard with the twine string he had 
fingers 


Again he s 
used before. Again with his gnarled fingers, the joints of the first tw 


of his right hand being as big as walnuts, be pounded the “harp” in the 
cupboard and the resonant bars on top of it 


“What are you doing now?” asked Dr. Leidy. 


"iver that passes through Philadelphia 
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“I am trying” said Keely, “to get the mass chord of that copper sphere full 
of nails. Every aggregation of molecules or of matter, Г claim, or, in other 
words, every mass of matter, has a sympathetic chord, through the medium 
of which I can operate my vibratory force.” 


‘The chord was not found for some minutes. Again the spindle was spun 
by the help of the twine, and its whizz [siclwas distinct in the silence of the 
room. The search for the mass chord continued on the “harp” and the reso- 
nant rods. А deep, clear note resounded from both at the same time, and at 
the instant it broke on the ear the heavy copper globe quivered as it lay at 
the bottom of the water, rolled over, reluctantly as it were abandoning the 
ties by which gravity held it to the bottom of the jar, floated at first slowly, 
and then more swiftly and steadily to the top of the jar, against which it 
impinged with an audible concussion, 


Gravity Easily Overcome. 


“Why, there is the force of gravity as plainly overcome and indeed annihi- 
lated as it is possible for a human being to imagine,” exclaimed the woman. 


Dr. Leidy was asked this question: “Doctor, is it true that this unknown 
force, or what is here manifested as such, has actually before your eyes over- 
come the force of gravity with which we are all familiar?” and the answer 
slowly, deliberately, was: “I see no escape from that conclusion." 


14.4 Russell on Gravity 


“Gravitation is the generative force of increasing potential and the regenera- 
tive force of decreasing potential. 


“Gravitation is the power within the electric force of action to attract the 
electric force of action. 
“Gravitation is the contractive power within electricity to divert the univer- 


Pittsburg Dispatch April 07-1500), [Leidy and Wilcox Visit Keelys Lab], [Figu 
= Keclys Levitation Demonstration]. [Eye Witness Accounts] 


18 
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sal constant of energy into centripetal vortices of closing spirals of increasing 
speed, thereby attracting similar states of motion into an accumulation of 
mass, the pressure of which increases toward its center 


Gravitation is an expression of the power of electricity to accumulate by 
induction and, by so doing, to force magnetism to increase its resistance to 
that accumulation 


‘Gravitation is the (electric) inductive force." 


Figure 14.3: Gravity wave bar and poles 
ен o Bata ad саша НЫ 


1L [The Universal Опе 


242 CHAPTER 14. GRAVITY 


Chapter 15 


Bibliography and References 


This bibliography pertains to this book alone. It does not include the hun- 
dreds of bibliographical references and links to authoritative materials accu- 
mulated throughout the svpwiki.com web site supporting the SVP paradigm. 


Arguelles, Jose; Barth Ascending, page 21; 1996 (3rd edition) 
Bearden, Thomas E.; Lieutenant Colonel, U.S. Army (Retired). Born Dec 
17, 1930, Cheniere, Louisiana. See [Bearden] 

” Analysis of Scalar/Electromagnetic Technology 

" Energy from the Vacuum - Concepts and Principles; 2002 

> Gravitobiology - A New Biophysics 

> The New Tesla Electromagnetics and The Sec 
Energy 
Bible, Mathew 
Bjerknes, Carl Anton 
Blakiston’s New Gould Medical Dietionary. The Blakiston Company, 1949. 
1st edition 
Bloomfield-Moore, Clara Jessup; Keely and His Discoveries, Delta Spec- 
trum Research 

The Operation of the Vibratory Circuit 

" Vibratory Sympathetic and Polar Flows 

> What Electricity Is, Delta Spectrum Research 

and many other of her writings. See [Bibliograph 
Brinton, Professor Daniel Garrison; (Мау 13, 1837 July 31, 1899) was an 
American archaeologist and ethnologist at the University of Pennsylvania 
Carpenter, Tom; Dialogue on Awakening, The Carpenter's Press 


ts of Electrical Free 


243 


244 CHAPTER 15. BIBLIOGRAPHY AND ВЕРЕВЕМ 


Cayce, Edgar: the Edgar Cayce readings, The Edgar Cayce Foundation, 
Virginia Beach, Virginia 

Colville, William; Dashed Against the Rock, 1894, Delta Spectrum Re- 
search 

Efimov, Vitaly: is a Russian theoretical physicist. He proposed the exis- 
tence of a novel and exotic state of matter now dubbed the ‘Efimov State 
USSR Academy of 
Sciences, Leningrad, USSR in his 1970 paper “Energy levels arising from res- 
onant two-body forces in a three-body system". It was announced in 2006 


as a researcher in A.F. Ioffe Physico-Technical Instit 


that the existence of this state of matter had been confirmed. 
Feynman, Richard; QED: The Strange Theory of Light and Matter; Prince- 
ton Science Library 
Fuller, Buckminster; SYNERGETICS - Explorations in the Geometry of 
‘Thinking, Volumes I II, New York, Macmillan Publishing Co, 1975, 1979. 
Harris, T. F., B.Sc., F.C.S.; Handbook of Acoustics, 1903, Delta Spect 
Research 
Hughes, Fitzgerald: Harmonies of Tones and Colours - Developed by Evo- 
lution, Delta Spectrum Research 
Keely, John Ernst Worrell, 1827-1898, discovered and developed the science. 
of Sympathetic Vibratory Physics. Various articles. See [Bibliography 
LaRouche, Lyndon Hermyle, Jr. (born September 8, 1922) is an American 
self-styled economist, political activist, and the founder of several political 
organizations known collectively as the LaRouche movement. Various arti- 
cles. 
Leidy, Joseph (September 9, 1823 April 30, 1891) was an American paleon- 
tologist. Leidy was professor of anatomy at the University of Pennsylvania, 
and later was a professor of natural history at Swarthmore College. Lyne, 
William R.; Summation of Tesla's Dynamic Theory of Gravity; An excerpt 
from: Occult Ether Physics 
Lockyer, Sir Joseph Norman; FRS (17 May 1836 16 August 1920), known 
imply as Norman Lockyer, was an English scientist and astronomer 
Maxwell, James Clerk ; (13 June 1831 5 November 1879) was a Scottish 
theoretical physicist and mathematician. See [James Clerk Maxwell] 
Pond, Dale; Speaking Freely, Delta Spectrum Research 

7" svpwiki.com 
Universal Laws Revealed, Delta Spectrum Research 

> video Basie Principles, Delta Spectrum Research 

Puthoff, H. E.; “On the Source of Vacuum Electromagnetic Zero-Point En- 


245 


ergy,” Phys. Rev. A, vol 40, р. 4857,1989; Phys. Rev. A vol 44, p. 

82,1991. 

Ramsay, Dougald; The Scientific Basis and Build of Musie, Delta Spectrum 

Research 

Rossing, Thomas D. The Science of Sound. Addison-Wesley Pub 

Company, 1982 

Russell, Walter; Atomic Suicide?, University of Science and Philosophy 
7 Fifth Kingdom, The Beginning of Man, University of Sci 

Philosophy 

Genero-Radiative v of Science and Philosophy 

" Home Study Course, University of Science and Philosophy 

" notation on chart, 1955, University of Se 


ing 


nce and 


Joncept, Universi 


once and Philosophy 

Russells Optic Dynamo-Generator, University of Science and Philos- 
ophy 

" The Message of the Divine Iliad, 

" The Secret of Light, University of Science and Philosophy 

” The Universal One, University of Science and Philosophy 
Sinclair, David; A New Creed, Delta Spectrum Research 

7 " Vera Vita the Philosophy of Sympathy, Delta Spectrum Research 
Snell, C. W.; The Snell Manuscript, Delta Spectrum Research 
Stainer, John; Barrett, W. A; A Dictionary of Musical Terms; Novello, 
Ewer and Co., London, 1903 
Tesla, Nikola; Nikola Tesla Lord OF Lightning: The Experiments, Inven- 
tions, Lectures, Writings And Patents of Nikola Tesla. 
Thomson, William; 1st Baron Kelvin OM, GCVO, PC, PRS, PRSE, (26 
June 1824 - 17 December 1907) was a Belfast-born British mathematical 
physicist and engineer. Tyndall, John; Sound; Longmans, Green, and Co. 
London, 1893 
Webster's 1828 Di 
White, Carol: Energy Potential: Toward a New Electromagnetic Field The- 
ory; (with essays by Bernhard Riemann trans. from German by J. J. Cleary, 
Jr.) Campaigner Publications, New York, 1977. 
Wikipedia/Arithmetical Progression 
^7 (Bose-Einstein condensation 

" {Dirac Sea. 

" /Ейшоу state 

" {Geometric Progression 

> {Linear Progression. 


iversity of Science and Philosophy 


246 CHAPTER 15. BIBLIOGRAPHY AND ВЕРЕВЕМ 


/Quark-gluon plasma 
Richard Phillips Feynman 
[States of matter 
/Stockholm Syndrome 


Appendix A 


I - Laws of Being 


from ‘Keely and His Discoveries’, Conclusion 


Keely's Physical Philosophy 


“Mr. Keely begins with sounds whose vibrations can be known and registered. 
1 presume that the laws of ratio, position, duality, and continuity, all the 
laws which go to mould the plastic air by plastic bodies into the sweetness 
of music, will also be found ruling and determining all in the high silence of 
interior vibrations, which hold together or shake asunder the combinations 
that we call atoms and ultimate elements.”* 


“What Keely has discovered in physics, Г am in some measure credited with 
discovering in metaphysics: this is nothing strange, according to this philos- 
ophy, which shows that many people may divine the same original truth at 
the same time by means of the etheric element which connects the Deity, the 
source of all truth, with all His creatures.” 


Abstract of Keely’s Physical Philosophy in its main features up to 
the point of practical application; 


by Professor Daniel G. Brinton, of the Pennsylvania Universit 


; subject to 


ые Scientific Basis and Build of Music]; [Dougald Carmichael Ramsay]. Edited by 
the Rev. [John Andrew]. Marcus Ward and Co, 

рис to [Vera Vita: or, The Philosophy of Sympathy]. [David Sinclair]. Author of 
[А New Creed]. Digby, Long and Co., London. 
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modifications and additions when Keely has made public his 


system, 


‘The fundamental conception of the Universe is force manifesting itself in 
rhythmical relations. This definition is exhaustive, including both thought 
and extension, matter and mind. The law for the one is the law for the 
other. The distinction between them is simply relative, i.e. quantitative 
qualitative. 

‘The rhythmical relations in which force acts are everywhere, under all con- 


not 


ditions, and at all times, the same. They are found experimentally to be 
sally expressible by the mathematical relations of thirds. 


‘These threefold relations may be expressed with regard to their results азу 


1. Assimilative 
IL. Individualizing. 
Ш. Dominant or Resultant. 


From these three actions are derived the three fundamental LAWS OF BE- 
ING. 


1. Law of Assimilation: every individualized object assimilates itself to all 
other objects. 

IL Law of Individualization: every such object tends to assimilate all other 
objects to itself. 

Ш. Law of the Dominant: every such object is such by virtue of the higher 
or dominant force which controls these two tendencies. 


Applying these fundamental laws to an explanation of the uni 
is brought to human cognition, all manifestations of force may be treated as 
modes of vibrations. 


ie, as it 


‘The essential differences give rise to three modes of vibration:- 


1. The Radiating: called also the “Dispersing,* the “Propulsive,* the “Posi- 
tive,“ and the “Enharmonic.” see entropy 

IL The Focalizing: called also the “Negative, the “Negative Attractive," the 
Polarizing,“ and the “Harmonie.” see syntropy 

Ш. The Dominant: called also the "Etheric,* or the “Celestial.” 
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it will be noted, correspond to the three laws of being. It is not 
to be understood that any one of these three modes of vibration can exist 
independently. Each by itself is called a “current,” and all three must be 
present in every “stream” or “flow” of force. The relations of the currents 
in every flow are expressible in thirds, and it is experimentally demonstra- 
ble that the relations of the three are in the order named: as 33 1: 66 2 : 100. 


‘The evolution of what is called “matter” from the different modes of vibra- 
tion is through the action of the second law, that of focalization, or “negative 
attraction,” or “negative affinity.” * 

Where the vibrations under this mode meet, anid are maintained in a state of 
mutual affinity or equilibrium, there is established what is called a “neutral 
center,” or, as otherwise expressed, “a center of sympathetic coincidence: 


‘The terms “neutral attraction, 


nentral affinity,” “negative attraction,” or 
“polar negative attraction,” are emplyed to express the property of a mode 
of vibration to direct its components towards such centre, see syntropy 


As no current of flow of force can be composed of one mode of vibration 
only, but must always be composed of three modes uniting in varying thirds, 
we have 1x 2 x 3 = 6 as the total possible forms of sympathetic coincidence, 
or, to speak in ordinary terms, there can be six; and six only, possible forms 
of individualized being. These are what Keely calls the six orders of atomic 
subdivision, or orders of vibratory motion, and he names them as follows: 


Molecular 
Intermolecular 

Atomie 

Interatomie 

Etherie 

Interetheric 

In this list the forms of matter are arranged in the mathematical sequence of 
the rapidity of the oscillations of their constituent members; the proportion 


Tyee нору 
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being proved by experiment to be as follows: for the molecular orders 
1:3:9:27: 81: 243. 


This arithmetical progression changes in the atomic orders to a geometri- 
cal progression as follows: 


3:9: 81: 6561 : 43,046,721; ete 


This same method of progression is believed to hold in all the orders of 
vibrations above the molecular, and soon passes into mathematical infinity. 


Actually, however, all matter of which we are capable of cognition through 
the medium of our senses is in one of three forms of aggregation: 


‘Molecular 
Atomic 
Etherie 


їп each of which the controlling mode of vibration is respectively, 


‘The Enharmonic. 
‘The Harmonic. 
‘The Dominant 


But it must be understood that each of these modes is a positive and real 
constituent of every atom and molecule, 


Tt will be seen that as every form of material aggregation is to be considered 
as a “neutral center of attraction,” where the vibratory force of all three 
orders are held in “sympathetic coincidence,” that is, in balanced activity or 
harmonized motion, and not by any means cancelled or mutually destroyed, 
there is no diminution of force, but only temporary suspension of its radiat- 
ing or propulsive activity or expression. * 


‘This is the foundation of Keely's doctrine of “latent force." and of the indef- 


се [Rhythmic Balanced Interchange] 


inite power which can be obtained by breaking up the harmo 
or equation of forces of every mode, which exists in every 
that is to say in every mass of matter. 


s thus, in fact, of vibrations in 


Insomuch as every mass of matter co 
harmonie equilibrium, related by simple proportions of thirds, it follows that 
very mass of every description stands in harmonic relations to every other 
mass. This is, in part, what is meant by the sympathy of all forms of mat- 
ter and of motion; and it is through the study of the methods of increasing 
or diminishing this sympathy that we reach practical results in this field of 
research. At present this is best accomplished by resonance; that is, through 
the harmonic vibrations created by musical instruments, bringing out the 
acoustic world as the microscope reveals the hidden visual world. 


Every visible or tangible mass of matter must be regarded as an aggrega- 


tion of molecules; the molecules being the true centres of the equated forces 


of “neutralized attraction.” 


‘These molecules have been experimentally proved by Keely to be formed 
of all three modes of vibration; the proof being that they respond to all three 
modes when subjected to the tests of compound concordant impulses. 


When in that state of neutral aggregation which we know as matter, each 
molecule is in perpetual oscillation, the range of the oscillation being one- 
third of the molecule, and its rapidity 20,000 oscillations in a second. 


It is through the disturbance of this oscillatory equilibrium, by means of 
resonant impulses, that Keely alters the relations of the vibratory impulses 
striking the same chord in three 
octaves, representing the third, sixth, and ninth of the scale. 


stitute matter. This he does b 


Of these, the sixth reduces the range of molecular vibrations or oscillatio 
and, by thus bringing nearer to each other the neutral centers, increase 
lidification. 


‘The ninth extends the range of molecular oscillation, aud thus tends to give 
greater tenuity to the mass. It induces “trajectile velocity" from neutral cen- 
ters, or “neutral radiation.” Experiment shows that molecular dissociation 
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does not take place until the molecule attains an oscillation approaching, it 
not fully reaching two-thirds of its diameter. This can be effected by means 
of the action of the “enharmonic” or “radiating” current applied to the mas 
after its molecules have once been disturbed by an “introductory impulse; 
that is, by the musical note above mentioned. 


‘The third represents the “dominant,” and when brought under control of a 
harmonic resonant impulse induces a complete rearrangement of the modes 
of vibration and oscillation; in other words, will transform the mass either 
into its component initial forces, or into some other form of matter. 


It is the study of the dominant to which Keely has devoted his recent re- 
searches. He aims to control the power he evolves by altering the dominant. 
or etherie mode of vibration in the triplicate flows of force. 


As all molecules and masses are mere centres of harmonized vibrations, tem- 
porarily held in suspension by simple laws identical with those of resonance, 
it follows that these centres can be broken up or divided by certain orders of 
vibration impinging upon and disturbing them. 


Tt is a familiar fact that a cord in vibration tends to produce a similar vi- 
bration im а cord placed near it. This property belongs to all vibrations, 
whether resonant or not, and they exert it in proportion to the "order" to 
which they belong. The distance in space to which this power extends, or 
can be extended, is what is called "the sympathetic outreach” of the current. 
of flow. 


In this manner we have “sympathetic negative attraction,” and "sympathetic. 
positive propulsion,” with reference to the "outreach" of the third or domi- 
nant current of the stream, which is allied to the order of etherie vibrations. 


Each molecule of a given mass of matter represents the same harmonie chord 
or note in its oscillatory motion. The “chord of the mass" is, therefore, the 
chord of every molecule of the mass. 


But as the condition of absolutely stable equilibrium is theoretical only, and 


See [Law of Transformation of Forces] 
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does not exist in nature, the chord of the mass is constantly changing. Yet 
же must learn to control this “chord of the mass” by resonant induction, if 
we would gain command of the molecular forces, 


Keely believes he has solved this problem, by the invention of a mechani- 
cal device which brings the chords of all masses within the conditions of a 
few simple acoustic tests 


‘The range of molecular oscillation is affected differently in different sub- 
stances when submitted to the same vibratory impulse, and these ranges can 


be measured. 


In the three metals, silver, gold, and platina, we obtain the proportions - 
3:6:9 


As this is the primary relation of the modes of vibration, a wire made of 
these three metals is peculiarly adapted to transmit concordant impulses: 
and nodes made of these substances placed upon a wire, transmitting res- 
onant vibrations, indicate, by the different orders of vibration induced in 


them, the rate of oscillations of the atomic constituents. 


‘The phenomenon of rotation arises from the harmonie inter-action of the 
dominant and enharmonic elements of the flow: in other words, the first and 
third, the third and ninth, ete.; those whose vibrations bear the proportions. 
to each other 33 1 : 100. 


А practical example of rotation is a wheel in revolution on its axis. This 
is force in its commercial or economie aspect. То accomplish this result by 
molecular vibratory action, we must gain control of the “negative attractive” 
or “enharmonic” current of the triple flow, and the problem is then solved 
up to any limit of power. 
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Appendix B 


II - Laws of Being 


“The brain of an Aristotle was needed to discern and grasp Keely's meaning 
to interpret and define it. Dr. Brinton never touches a subject without throw- 
ing light upon it, and his penetrating mind perceived the ideas to be defined 
in all their relations. His keen logical acumen separated and classified them 
in their order, in a true, sound, and scientific manner. In the words of Sir 
James Crichton Browne, who heard Professor Brinton read this abstract in 
London, “Professor Brinton’s synopsis is an able, lucid and logical paper.” 
[Progressive Seience] 


Laws of Being 
by Professor Daniel Brinton, University of Pennsylvania, 
Abstract of Keely's Physical Philosophy in its main features up to the point 


of practical application; by Professor Daniel G. Brinton, of the Pennsyh 
Ibject to modifications and additions when Keely has made 


nia Universit 
publie his s 


The fundamental conception of the Universe is force manifesting itself 
in rhythmical relations. 


“This definition is exhaustive, including both thought and extension, mat- 


"from Keely and His Discoveries, Conclusion, Keelys Physical Philosophy 
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ter and mind. The law for the one is the law for the other. The distinction 
between them is simply relative, ie., quantitative, not qualitative. 


“The rhythmic relations in which force acts are everywhere, under all 
conditions, and at all times, the same. They are found experimentally to be 
universally expressible by the mathematical relations of thirds. 

“These threefold relations may be expressed with regard to their results as, 
1. Assimilative 
IL Individualizing 


Ш. Dominant or Resultant 


From these three actions are derived the three fundamental LAWS OF BB- 
ING: 


1. Law of Assimilation: every individualized object assimilates itself to all 
other objects. 


TL Law of Individualization: every such object tends to assimilate all other 
objects to itself. 


IIL. Law of the Dominant: every such object is such by virtue of the higher 
or dominant force which controls these (above) two tendencies. 


“Applying these fundamental laws to an explanation of the universe, as it 
is brought to human cognition, all manifestations of force may be treated as 
modes of vibrations. 


“The essential differences give rise to three modes of vibration: 


L The Radiating: called also the “Dispersing”, the “Propulsive”, the Pos- 
itive, and the Enharmonic 


П. The Focalizing: called also the Negative, the Negative Attractive, the 
Polarizing”, and the Harmonic 


Ш. The Dominant: called also the Etherie, or the Celestial. 
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These, it will be noted, correspond to the three laws of being. It is not 
to be understood that any one of these three modes of vibration can exist 
independently. Each by itself is called а “current”, and all three must be 
present in every “stream” or “flow” of force. The relations of the currents 
in every flow are expressible in thirds, and it is experimentally demonstra- 
ble that the relation of the three are in the order named: as 33 } : 662 : 100. 


The evolution of what is called matter from the different modes of vibra- 
tion is through the action of the second law, that of focalization, or negative 
attraction, or “negative affinity”. 


Where the vibrations under this Mode meet, and are maintained in а 
state of mutual affinity or equilibrium, there is established what is called a 
neutral center, or, as otherwise expressed, “a center of Sympathetic Coinci- 
dence”. 


‘The terms “neutral attraction”, “neutral affinity”, “negative attraction”, 
or “polar negative attraction”, are employed to express the property of a Mode 
of vibration to direct its components towards such center: 


“Аз no current or flow of force can be composed of one Mode of vibration 
only, but must always be composed of three modes uniting in varying thirds, 
we have 1 т. 2 т. 3 = 6 as the total possible forms of Sympathetic Coincidence, 
or, to speak in ordinary terms, there can be siz; and six only, possible forms 
of individualized being. These are what Keely calls the siz orders of Atomic 
subdivision, or orders of vibratory motion, and he names them as follows 


T. [ Molecular 


TI. | Intermolecular 
TIT. | Atomic 

TV. [ Interatomic 

V. | Etheric 

VI. [ Interetheric 


In this list forms of matter are arranged in the mathematical sequence of 
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the rapidity of the oscillations of their constituent members; the proportion 
being proved by experiment to be as follows for the molecular orders 


1:3:9: 27: 81: 243 


The arithmetical progression changes in the atomic orders to a geometri- 
cal progression as follows: 


3:9: 81: 6561 : 43046721, ete. 


“This same method of progression is believed to hold in all the orders of 
vibrations above the molecular, and soon passes into mathematical infinity. 


“Actually, however, all matter of which we are capable of cognition through 
the medium of our senses is in one of three forms of aggregation: 


1. Molecular 
П. Atomic 
IIL. Btheric 


‘In each of which the controlling Mode of vibration is respectively: 


1. The Enharmonic 
IL The Harmonic 
Ш. The Dominant 


But it must be understood that cach of these modes is a Positive and real 
constituent of every atom and Molecule. 


It will be seen that as every form of material aggregation is to be consid- 
ered as а “neutral center of attraction”, where the vibratory force of all three 
orders are held in Sympathetic Coincidence, that is, in balanced activity or 
harmonized motion, and not by any means cancelled or mutually destroyed, 
there is no diminution of force, but only temporary suspension of its radiating 
or propulsive activity or expression. 


This is the foundation of Keely’s doctrine of latent force, and of the in- 
definite power which can be obtained by breaking up the harmonious balance 
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or equation of forces of every Mode, which exists in every neutral center, that 
is to say in every mass of matter 


Insomuch as every mass of matter consists thus, in fact, of vibrations in 
harmonic equilibrium, related by simple proportions of thirds, it follows that 
every mass of every description stands in harmonic relation to every other 
mass. This is, in part, what is meant by the sympathy of all forms of matter 
and of motion; and it is through the study of the methods of increasing or 
diminishing this sympathy that we reach practical results in this field of re- 
search. At present this is best accomplished by resonance; that is, through the 
harmonic vibrations created by musical instruments, bringing out the acous- 
tic world as the microscope reveals the hidden visual world. 


Every visible or tangible mass of matter must be regarded as an aggrega- 
tion of molecules; the molecules being the true centers of the equated forces 
of “neutralized attraction’. 


These molecules have been experimentally proved by Keely to be formed 
of all three modes of vibration; the proof being that they respond to all three 
modes when subjected to the tests of compound concordant impulses. 


When in that state of neutral aggregation which we know as matter, 
each Molecule is in perpetual oscillation, the range of the oscillation being 


one-third of the Molecule, and its rapidity 20,000 oscillations in a second. 


It is through the disturbance of this oscillatory equilibrium, by means of 
resonant impulses, that Keely alters the relations of the vibratory impulses 
which constitute matter. This he does by striking the same chord in three 
octaves, representing the (musical) third, sizth, and ninth of the scale. 


Of these, the sixth reduces the range of molecular oscillation, and thus 
tends to give greater tenuity to the mass. It induces “trajectile velocity” 


from neutral centers, or “neutral radiation”. Experiment shows that molecu- 
lar dissociation does not take place until the Molecule attains an oscillation 
approaching, if not fully reaching two-thirds of its diameter. This can be 
effected by means of the action of the enharmonic or “radiating” current ap- 
plied to the mass, after its molecules have been disturbed by an “introductory 
impulse”; that is, by the musical note above mentioned. 
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“The third represents the dominant, and when brought under control of а 
harmonic resonant impulse induces а complete rearrangement of the modes 
of vibration and oscillation; in other words, will transform the mass either 
into its component initial forces, or into some other form of matter. 


It is the study of the dominant to which Keely has devoted his recent 
researches. He aims to control the power he evolves by altering the dominant 
or etheric mode of vibration in the triplicate flows of force. 


“Аз all molecules and masses are mere centers of harmonized vibrations, 
temporarily held in suspension by simple Laws identical with those of reso- 
nance, it follows that these centers can be broken up or divided by certain 
orders of vibration impinging upon and disturbing them. 


“It is a familiar fact that a cord in vibration tends to produce а simi- 
lar vibration in а cord placed near it. This property belongs to all vibrations, 
whether resonant or not, and they exert it in proportion to the order to which 
they belong. The distance in Space to which this power extends, or can be 
extended, is what is called “the sympathetic outreach” of the current or flow. 


In this manner we have “sympathetic negative attraction", and “sym- 
pathetic positive propulsion”, with reference to the outreach of the third or 
dominant current of the stream, which is allied to the order of Btheric vibra- 
tions. 


“Bach Molecule of a given mass of matter represents the same harmonic 
chord or note in its oscillatory motion. The chord of the mass is, therefore, 
the chord of every Molecule of mass. 


“But as the condition of absolutely stable equilibrium is theoretical only, 
and does not exist in nature, the chord of the mass is constantly changing. 
Yet we must learn to control this chord of the mass by resonant induction, if 
we would gain command of the molecular forces. 


Keely believes he has solved this problem, by the invention of а mechan- 
ical device which brings the chords of all masses within the conditions of a 
Jew simple acoustic tests. 
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‘The range of molecular oscillation is affected differently in different sub- 
stances when submitted to the same vibratory impulse, and these ranges can 
be measured. 


In the three metals, silver, gold, and platina, we obtain the proportions - 
3:0: 9: - As this is the primary relation of the modes of vibration, a wire 
made of these three metals is peculiarly adapted to transmit concordant im- 
pulses; and nodes made of these substances placed upon a wire, transmitting 
resonant vibrations, indicate, by the different orders of vibration induced in 
them, the rate of oscillations of the atomic constituents. 


‘The phenomenon of rotation arises from the harmonic interaction of the 
dominant and enharmonic elements of the flow; in other words, the first and 
third, the third and ninth, ete.; those whose vibrations bear the proportions 
to each other 33 1 : 100. 


‘A practical example of rotation is a wheel in revolution on its aris. This 
is force in its commercial or economic aspect. To accomplish this result by 
molecular vibratory action, we must gain control of the negative attractive or 
enharmonic current of the triple flow, and the problem is then solved up to 
any limit of power.” 
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Appendix C 


III - Ultimate Constitution of 
Matter 


‘The Ultimate Constitution of Matter and the Action of the Force 
Regulating its Phenomena 


by John W. Keely 
First: Matter is capable of infinite subdivision, 


Second: In the aggregation of matter, force or energy is stored up or con- 
served. 


‘Third: In the dissociation of matter, force is liberated. 


Fourth: 
under со 


All matter is in a state of perpetual activity, whether the substance 
id 


ation be inanimate or animated, visible or invisible. 


Fifth: There is no dividing of matter and force into two distinct terms, 
as they both are ONE. FORCE is liberated matter. MATTER is force in 
bondage. 


Sixth: All motion is synchronous; no sound or movement can be made but 


all that moves or sounds does so in harmony with something, 


Seventh: All structures, whether crystalline or homogeneous, have for their 
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unit structures minute bodies called molecules. It is the motion of these 
molecules with which we have particularly to deal; as in experimental re- 
search and demonstration, when we produce an action upon one molecule we 
do so upon all the molecules constituting the mass operated upon. 


Eight: These molecules have an envelope, rotating with inconceivable ra- 
pidity, formed of a high tenuous ether, whose place in the order of subdivi- 
sion ranks third, the three divisions being, - first, molecular; second, atomic 
third, atomolic. (Atomolie is the same as Etheric) 


Ninth: This atomolic substance has a density approximately 986,000 times 
that of steel, enabling it to permeate steel as light penetrates glass; thi 
tating envelope of atomolic substance is in a liquid condition. There are four 
of matter; viz. solid, liquid, gaseous, and ultra-gaseous. These 
result from greater or lesser range of oscillation of the compos- 
individually: this is equally true, whether the units are molecules, 
atoms, atomoles, planets, or suns. But one LAW governs all matter. 


Tenth: This molecular envelope, rotating with such great velocity, holds 
in its embrace the next subdivision of matter, the atomic. There cannot ever 


be more or less than three atoms in any molecule. These are placed so as to 
form a triangle in the interior; they re 
ter, we will term intermolecular. In this intermolecular substance we find an 
enormous energy or force in bondage, held thus by the rotating envelope en- 
closing it. Were we to rotate a spun brass shell, say nine inches in diameter, 
at a very much less rate of speed than that at which the molecular enve- 
lope rotates, - say nine hundred revolutions per second, - its equator would 
first bulge out, then form into an oval disk. A solid block of wood subject. 
to such revolution would swiftly fly to pieces. The rotating envelope of a 
molecule, unlike these, the greater the velocity of rotation, the greater is its 
compression toward the center of the molecule. The rotation of this envelope 
is of such a nature as to produce an internal pressure upon every portion 
from every point of the molecule as a sphere. Were we to consider a rotating 
envelope as ordinarily understood, it would be one in which the envelope 
rotated around an equator having poles of no rotation; i.e., the poles would 
not possess the compressing force of the equator; the result would therefore 
be a compressed equator, and the intermolecular substance would pass out 
without resistance at the poles. 


st in a condition of substance, or mat- 
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Eleventh: If it be possible let us conceive of an e1 


elope with an equator, but 
destitute of poles, а number of these rotating over the sphere, this atomolic 

ivelope possessing an almost infinite attractive force toward the center of 
the molecule, pressing in the intermolecular substance, where it is held until 
this revolving envelope becomes negatized by a certain order of vibration, 
when the enclosing matter rushes out to its natural condition of concordant. 
tenuity, as in the case of gunpowder, dynamite, and nitroglycerine. This 
force, we must see, has been held in the embrace of the rotating envelopes of 
the unit structures, or where does it come from? This force at the time of an 
explosion was liberated by shock or fire, both being orders of imparted mo- 
tion or vibration. How much greater the result would be were we to associate 
а scientific instrument now completed, and shortly to be given to the world, 
with such an agent as nitroglycerine; one pound of nitroglycerine would have 
its destructive force augmented beyond all possible control. These instru- 
ments are carefully concealed by wise masters from all persons save the few 
who are already prepared to study their poten 
view of aiding the real scientific progress of humanity; and, furthermore, it 
may be truly stated that a ferocious sensualist, however powerful his intel- 
lect, would be utterly unable to either comprehend or operate one of these 
marvelous constructions, 


with the exclusive end in 


‘Twelfth: Next in order of consideration is the second subdivision of mat- 
ter - the atomic. The atom has the same rotating envelope as the molecule, 
governed by the same laws of rotation and compression. The rotating en- 
velope holds in its embrace the interatomic substance and three atomoles 
resting in it, the atomoles within the atom being constructed after the same 
pattern as the atom and the molecule, obedient to the same laws; the ato- 
molic being simply the third subdivision of matter. The threefold order is 
absolutely universal 


Thirte 
space and is the transmitting medium for all celestial and terrestrial forces. 
‘This is the liquid ether of occult science. 


ith: The atomolic substance is what is termed the ether which fills all 


Fourteenth: The atomoles are made up of atomolini (singulara tomolinus) 
the subdivision of matter from this point is beyond man's power, as at this 
point it escapes all control of apparatus, passing through glass and hardened. 
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steel as a luminous flame without heat, which is hardly seen before it van- 
ishes, - a perpetual flame coldly luminous. 


Fifteenth: (Not in book, may have been a mis-numbering. editor) 
Sixteenth: This again, from previous analysis, is made up according to the 


triple order, and may again be subject to subdivision, even into infinity. 
[Dashed Against the Rock] 


Dale Pond 


Author of many books. 
Creator of sv picem а) 
Maker of Dynospheres 


Keely's Laws of Being 


This book describes the unseen (scalar) 
components of vibration, oscillation and toroids 

as also their relationships and dynamical functions. 
This book is a follow-up (volume II) of 

The Physics of Love published in 1994. 

The forces described in this book are 

the 3, 6 and 9 unseen (scalar) forces Keely used 

to achieve some of the remarkable feats of 

science and engineering accredited to him 

yet not understood by the rest of us. 


Poblished by Delia Spectrum Research 
pond 


Musical Numerology 
ву Don Robertson, 1970 with revisions in 2003 
Copyright 1970, 2003 by Don Robertson 
(First appeared in the book Kosmon) 


I wrote the article Musical Numerology in 1970 and published it in Denver, Colorado in a book called Kosmon, a book 
created by myself and two other people. It was in this book that | first published my findings about the duochord and 
proclaimed that rock and roll music was taking a downward turn.One day, after we had started distributing ће book 
to local bookstores, | received a letter from a young man who lived nearby and wanted to meet the author of this 
article. | went to see him and looking around the one-bedroom apartment, | saw that everywhere there were large 
pieces of white paper on which he had been making mathematical calculations: on tables, chairs, and taped to all of 
the walls. He was ecstatic, "| had to meet the author because | have applied what was stated in the article to every 
known science and found that the same formula proves itself in every case." | went back a week later to discuss the 
matter with him more thoroughly , but the apartment was empty and he was gone. Now after 23 years, | have revised 
the article, and am publishing it again on DoveSong.Com. | hope this information can be as useful to others as it was 
for this young man and has been for me. [believe that musical scales and harmony are based on alchemical realities 
that can be proved by math. Math demonstrates the formation of the laws of the universe, and music, color, and all 
manifestation follow the same laws. 


Don Robertson, May, 2003 


To our knowledge, there is no religion on the earth that does not incorporate some kind of symbolic use of 
the quantities three and seven. 


Our objective is to illustrate some of the mysterious relationships between the quantity three, the quantity 
‘seven, and what these quantities have in common with the basic physical structure of the universe. 


The direct relationship between three and seven is as follows: 
It we have three objects, which we will call 1, 2, and 3, we will observe that the absolute number of 
different combinations of these 3 objects is 7; 

that is, we may arrange them in no more than seven different combinations, regardless of the order in 
which they are arranged. 


[Combination 1 am 
Combination 2 1.2 
Combination 3 Is 
Combination 4 рз 
Combination 5 h 
Combination 6 k 
Combination 7 


There are three primary colors in the color spectrum, plus four more natural colors that are created from 
the combinations of the three colors similarly to the three objects above. 


All colors that exist are either : 


а) One of the primary colors, ог 
b) A resultant mixture of two or three of the primary colors. 


The primary colors cannot be created by mixing other colors, so they are rather special. 
The three primary colors are red, yellow, and blue [1] 


The natural, or secondary colors are those colors that are created by mixing equally the three primary 
colors according to the chart above. 


The resultant seven natural colors the colors of the rainbow, a naturally occurring phenomena that can be 
created using a prism to break down light. 


They are arranged in the spectrum as follows: 


The Color Spectrum 


Thus we see that the color spectrum is based on the relationship between 3 and 7. 


There are three primary tones of the musical scale and seven natural tones: 


The Musical Scale 


The notes that correspond to the primary colors are C, E, G: the major triad, which is the most important 
chord in music, and the groundwork of the scale. 

It is important to realize the correspondence between the colors of the spectrum and the notes of the 
scale, as the musical scale is based on the same principals of nature (the natural overtone series) and it 
has been adapted in some form or another most all cultures. 

There are three root position triads contained in the major scale (C,D,E,F,G,A,B). These are: 

The major triad that is based on the correspondence with the primary colors (C, E, G) and two 
minor triads, based on three of the natural, or secondary, tones (D, F, A and E,G,B). 

Major and minor triads are the fundamental underpinnings of harmony used in the music of Western 
cultures. 


Three Forces at the heart of Nature 


The simplest physical structure in the material universe is the hydrogen atom. It has the least number of 
forces at work: three. 


These three forces are: 


1) At the center of the atom resides the nucleus, composed of a positive charge of electricity called а 
proton. 


2) Orbiting around this proton in an elliptical orbit is a negative charge of electricity called an electron. 
Since this electron has a negative charge, and since a negative charge is attracted to a positive 
charge, the electron is attracted to the proton. 


3) Since the electron is attracted to the proton, there needs to be a force that causes equilibrium between 
the two, as the electron would collide with the proton if no such force were in place. This force then is 
the force that governs bodies in motion, causing them to travel in an orbit. It is centrifugal force. In the 
atom, this is the neutron. 


Some Aspects of Three 


If there is a given object that is fixed in space, this object has, as its location, three coordinates. An 
‘example of this would be the relative position of an airplane above the earth. It is calculated by longitude, 
latitude, and altitude, its three coordinates. 

If someone looks into the corner of a room, where the room meets the walls, they will see three 
intersecting planes that are considered to extend into infinity. These are the three dimensions of 
space. 

There are three time zones that man senses, past, present, and future. 

If there is space with no motion, then time does not exist, only space. But if there is no motion, then there 
can be no space, for there has to be space to contain the motion. The motion through space causes 
sequentially. The earth's orbit around the sun and revolution on its axis causes a time sequence on earth. 
Thus we have three aspects: time, space, and motion. 


The Law of Three 


The fact that events, laws, and all creation result from three principals is referred to as the "Law of Three" 
or the "Law of the Triangle." This law is illustrated by the example that every effect has two causes: one 
passive, and one active. 

What does the Russian philosopher Georges Gurdieff have to say about the Law of Three? In the book In 
Search of the Miraculous, PD Ouspensky quotes him as follows: 


“This is the ‘Law of Three’ or the law of the three principles or the three forces. It consists of the fact that 
every phenomenon, on whatever scale and in whatever world it may take place, from molecular to cosmic 
phenomena, is the result of the combination or the meeting of three different and opposing forces. 
Contemporary thought realizes the existence of two forces and the necessity of these two forces for the 
production of a phenomenon: force and resistance, positive and negative magnetism, positive and 
negative electricity, amel and femail cells, and so on. But it does not observe even these two forces 
always and everywhere. No question has ever been raised as to the third, or if it has been raised it has 
scarcely been heard. 

“According to real, exact knowledge, once force, or two forces, can never produce a phenomenon. The 
presence of a third force is necessary, for it is only with the help of a third force that the first two can 
produce what may be called a phenomenon, no matter in what sphere. 

“The teaching of the three forces is at the root of all ancient systems. The first force may be called 
active or positive, the second, passive or negative: the third, neutralizing. But these are merely names, for 
in reality all three forces are equally active and appear as active, passive and neutralizing, only at their 
meeting points, that is to say, only in relation to one another at a given moment. 

The first two forces are more or less comprehensible to man and the third may sometimes be discovered 
either at the point of application of the forces, or in the medium, or in the result. But speaking in general, 
the third forces is not easily accessible to direct observation and understanding. 

The reason for this is to be found in the functional limitations of man's ordinary psychological actively and 
in the fundamental categories of our perception of the phenomenal world, that is, in our sensations of 
space and time resulting from these limitations. People cannot perceive and observe the third force 
directly any more than they can spatially perceive the forth dimension. 

“The first fundamental law of the universe is the law of three forces,or three principles, or as it is often 
called, the law of three. According to this law, every action, every phenomenon in all worlds without 
‘exception, is the result of a simultaneous action of three forces: the positive, the negative, and the 
neutralizing. Of this we have already spoken... The next fundamental law of the universe is the law of 
seven or the law of octaves. 


Some Aspects of Seven 


During the late 1700's, some chemists began identifying certain chemical elements. About 1800, they 
began to determine the atomic weights of some of them. In 1808, John Dalton suggested that atoms were 
physical objects with specific weights. In 1829, Johann Doebereiner showed that particular elements could 
be arranged in groups of three. In each group, the elements had similar properties and the weight of the 
middle atom of the group was close to the average of the other two. These were said to be chemical 
‘equivalents to the musical triad. 


The Law of Octaves 


In 1864, John A. Newlands grouped all the known elements in the order of their atomic weights. He then 
divided them into groups of seven elements each. He showed that when the atoms were put into order 
with their weights increasing, there was a repetition in the similarities according to the musical octave, the 
‘same found on the keyboard. When he talked to chemists of this time about his newly found law of 
octaves, they laughed, 

But octaves are the substance of the musical scale, the same musical scale that was demonstrated by 
Pythagoras and used today, with slight modifications according to culture. It is a naturally occurring 
phenomena. The basis of the musical scale is the octave, the repetition of the vibration of the set of seven 
notes that occurs as the fundamental vibration of the first note, the basic note of that scale, is doubled. 


In 1869, Mendeleev compiled a “Periodic Table of the Elements.” This table was arranged according to 
atomic weights. Mendeleev found, as had Newlands, that the chemical properties of the elements reoccur 
at definite intervals. He concluded that these were the periodic functions of their atomic weights. According 
to Daniel Morris, in his article Music of the New Spheres in the December, 1969 Chemistry Magazine, 
Mendeleev's arrangement of the elements came to him while listening to a performance of Schumann's 
‘exquisite piano quintet. He was seated upon a sofa, apparently mulling over Newland's and Doebereiner's 
arrangements of the elements, when all of a sudden he jumped up, sat at his desk, and arranged all of the 
elements accordng to a new plan. Mortis’ feeling was that there was a definite relationship between the 
quintet and the periodic table in the repetition and development of the seven-note melody of the quintet. 


Vibrations in Different Octaves 


It was in 1925 that French scientist Louis Victor Pierre Raymond duc de Broglie discovered that the 
electron was actually a wave of vibration. These waves properly follow the same property and 
characteristics of vibration as the vibrating string of a musical instrument, the waves being complete with 
‘overtones. (We are familiar with the presence of overtones on the vibrating string from the experiments of 
Pythagoras and his monochord — a single-stringed instrument he built to display how musical scales were 
produced by the natural overtone series). 


‘Anatom such as uranium has more that 90 electrons, each capable of its own harmonies, and all this can 
be recorded by a spectroscope. From this, one can conclude that all matter is made of waves. Therefore, 
ме, and the world we live in, are vibrations...just as the children of the 1960s discovered while taking large 
doses of LSD! But this should not be too surprising. Our understanding of the world around us is through 
perception of the five senses. What we experience is actually taking place in our brain, interpretations of 
waves of light, taste, smell, feeling, and sound. Are we really living in a world, as we suspect, or is this 
simply a world created in our brain, similar to that when we dream? And if spectral and aural vibrations 
‘obey the same law of octaves that applies to the physical makeup of the universe, then perhaps it is all 
just a part of one large keyboard of vibrations, with particular sensations and manifestations taking place 
in particular octave ranges. Light, heat, magnetic and chemical vibration are all subject to the law of 
octaves. 


‘The ancient Greek philosopher Democritus wrote: 
‘Sweet and bitter 
Cold and warm, 
As well as all the colors. 
All these things exist 
But in the opinion 
‘And not in reality. 
What really exists 
‘Are unchangeable articles: atoms, 
‘And their motions in empty space. 


The great German mathematician Gottfried Wilhelm Leibniz wrote: “I am able to prove that not only light, 
color, heat, and the like, but motion, shape and extension too are mere apparent qualities. 

Many scientists and philosophers have come to the conclusion that everything exists in the mind: stars, 
planets, atoms. Einstein showed us that even space and time were forms of intuition. 

Georges Gurdjieff, the important Russian spiritual teacher said that the law of octaves was based upon the. 
discontinuity of all vibrations in nature, as they do not develop uniformly, but with periodic accelerations 
and retardations. 

The original impulse becomes alternately stronger and weaker. This could be a phenomenon similar to the 
АС cycle. This cycle of alternating electrical vibrations can be viewed by means of an oscilloscope or with 
а computer program such as Sound Forge. Called the duty cycle, it appears as such 


Ali sounds are made up of these cycles. 
The cycles take place in the time domain. By using a brillant mathematical formula known as the Fourier 
transform, these cycles can be translated into the frequency domain, where we find that the timber of the 
‘sound depends upon the strength of overtones, the higher harmonics of the fundamental tone. 


The duty cycle can be equated to a circle broken at its diameter with the bottom half twisted 180 degrees 
orto the continuous movement of a spiral. 


Alternating current (AC) obeys the laws of the duty cycle: energy alternates with no energy. 

Home electricity in the United States altemates sixty times per second, thus it is called 60 cycles, or 60 
Hertz. 

An electric light bulb does not continually burn, but flashes sixty times in one second, faster than our eyes 
can follow, so we perceive the appearance only of continuous light. This would not be the case when light 
is powered by a battery, as batteries produce direct current (ОС). 


Musical tones can be represented using the mathematical symbols of trigonometry, signs and cosigns, 
and the imaginary numbers of calculus. 


Computer systems that generate musical tones, such as synthesizers, do so using these mathematical 
formulas. АЙ of this is based on the alternation of the duty cycle. 


“Shocks” 


‘While teaching in Russia during the first world war, Gurdjieff described something about octaves that had 
not been publically known before. He stated that there were two places in the octave where retardation of 
the vibrations takes place. 

These places are between the notes E and F and between the notes B and C. These are the two places 
оп the keyboard where there are no sharp or а! note (black) keys between the white keys. 

Octaves, according to Gurdjieff, develop according to whether or not these places where retardation of 
vibrations take place are "filed." 

In the right development of these octaves, these places are filed by the energy of octaves that run in 
parallel to the given octave. 

This process of filing in Gurdjieff calls a shock. Processes, institutions, laws and other things all progress 
through time according to the law of octaves, and therefore these two shocks in the octave are a part of 
the development process. 

Gurdjieff stated that if development continues without the shocks being filed in, then the line of 
development constantly changes. 

The way he described it, if octaves — as a principal of nature — develop unimpeded, the development looks 
аз if it is proceeding along a straight line, but every time one of the two points in the octave is reached 
where a shock occurs, even though development of the process that the octave represents appears to be 
progressing forward along a straight line, the development of the process actually jogs a little, causing 
what would be compared to a jog in the line. 

The development continues and after the progress through the series of octaves has gone on for a 
particular amount of time, what was considered to be development along a straight ine has actually turned 
into a development in the opposite direction! Further continuation will bring the development back to the 
зате direction that it started in. This is actually a full duty cycle, or one full revolution on a spiral. 

The law of octaves, with this intrinsic circular motion generating a spiral, governs all activity and shows 
how organizations, religions, and governments — if allowed to develop without conscious knowledge 
concerning the application of the ‘fling in’ of these shocks — always develop into something that is 
opposite to what was originally intended. 


The Octave with Two Added Shocks 


 Gurdjeff explained how an octave of seven ‘notes’ was transformed into one of nine, the seven notes and the two 
shocks, by applying the following fascinating bit of arithmetic. 


He divided the number 1" into seven equal fractions: 1/7, 277, 3/7, 477, 87, 6/7, 777 


‘The decimal equivalents of these seven fractions are arrived at using the time-honored tradition of dividing the 
mumerators by the denominator: 


1/7 = 142857 
2/7 = 285714 
3/7 = 428571 
4/7 = 571428 
5/7 = 714285 
6/7 = 857142 


Of course 7/7 equals 1 
Studying the numbers that result from our division is a fascinating process. 

We find that we have a reoccurring sequence of numbers that Б present in every case! 
This is the sequence 714285714285; 


that continues on and on ad infinitum. 


42857142857142857 etc... 
7/1.00000000000000000 


(Numerical patterns such as these are very telling 
They describe a situation that is naturally occurring and should be taken seriously by the researcher). 


The nature of this pattern is very interesting. It starts with the number ‘7', which is the number of the 
octave, the number that we are dealing with here. Next in line is double that number, "14" 

Following that we have another doubling: ‘28’, and after that another doubling: ‘56’...whoops, not 56, but 
57, the "7 being the start of another sequence! 


It takes some thought about this to fully appreciate the beauty of this sequence and this change from 56 to 
57 to start another series. This just really breathes "cycle," does it not? 


There are other interesting things about this series of numbers. If we add each line in the set of six 
decimals above, we always get the number '28' as a result. 


This is because each of the six decimal sequences is ordered in such a way that when you add 
downwards, only the six numbers of the sequence appear, there are no duplications. 


We have six pieces of the whole (7/7), each with a sequence of six numbers, the same sequence in each 
piece, ordered in the very unique fashion. This is something to contemplate. 


Now we will tum to something called horizontal addition. This is a process used in numerology. 


Although we don't endorse the common understanding of what numerology represents, the principles 
behind manipulation of numbers are simple aspects of natural mathematics, which demonstrate the laws 
of nature, and this understanding of numbers and what they are all about is the key to understanding 
nature and what itis all about. 


That is why trigonometry and calculus are so important to engineering. 


Both these sciences give us an understanding of nature, and hence, an understanding of sound, and the 
natural laws that govern the use of sound in music... principals that are not arbitrary, but work according to 
natural law, the law of three, the law of octaves, and now the law of nine (the octave plus the two shocks). 


By using horizontal addition on the sequence, we arrive at another number: 


1+4+2+8+5+7=27 
2+7=9 


‘Adding the sequence numbers together, we end up with ‘9’. This demonstrates one way that seven ties 
into nine. 


The Periodicity of Nine 


The notes of the octave combined with the two shacks show us what is called the periodicity of nine. 


Creating a circle with nine positions and connecting the numbers from our sequence above, we have the 
figure that Gurdjieff calls the enneagram. 


5 4 


The numbers that are not in the sequence are 3, 6, and 9. When a they are connected, the result is 
a triangle. The numbers 3 and 6 are the shocks. 


зде 


By applying the color spectrum and musical notes to the enneagram, we have the followin 


< 
violet v, > yellow 
indigo ^ * orange 
blue f green 


When asked why one shock correclly appeared between the E and the F, but the other, instead of 
appearing between B and C, appeared between G and A, Gurdjieff stated that this demonstrated the 
nature of the shock that occurred when passing from one octave to the next. 


He also said that every completed whole, every organism, is an enneagram, but that each of these 
‘enneagrams does not have an inner triangle (3,6,8) 


142857 is the working of the corporeal scheme, the triangle is the presence of higher elements in the 
organism. This inner triangle is possessed by plants, for example, from which come our “drugs”: hemp, 
poppy, hops, tea, coffee, tobacco. 

When any number is added to nine, the sum, added horizontally to one significant figure, always equals 
that same number (also added horizontally to one significant figure) 


Examples: 


849-17and147-8 
6+9=15and1+5=6 
36+9=45 and 4+5=9and3+6=9 


‘When any number is multiplied by nine, the product added horizontally to one significant figure, always 
equals nine. 


Examples: 


9x7-63and643-9 
9x12-108and14048-9 


Casting Out Nines 


Further use of horizontal addition is applied in a mathematical process that is called casting out nines. 
The sum of any number added horizontally is equal to the remainder of that same number when it is 
divided by nine. Thus, to cast out all nines from a number, add it horizontally: 


Example: 16,378 =1+6+3+7+8=25=7 
If you were to divide 16,378 by 9, you wil find that the remainder is 7. 


The Enneagram with Combinations of Nine 


This interesting drawing shows how multiplication of nine by the other single-digit numbers produces a 
‘sum that fits nicely into our enneagram. We have equated nine with zero because nine becomes zero 
when it is cast. Notice how the sums are equal to the two numbers at that level of the drawing (for 
‘example, the sums on the first line аге 18 and 81, on the second 72 and 27 and so оп). 


90 


(ree) | 


(6+5 


9x5 054 
E 
я 


We see that by horizontal addition of the sums, in each case, we always end up with nine. If we now take 
each number from one to eight and multiply it by numbers 1 through 9 — we will see some interesting 
numerical patterns develop. 
We will start with the first line from the circle above: 
8x1-8 


8x2-7 (16, or 1+6 =7) 
8 x 3 = 6 (24, or 2 + 4 = 6, and so on...) 


We end up now with a sequence of 876543219. 
A similar sequence is produced by doing the same thing with 1. 
This sequence is the reverse of the other: 
1x1 


Notice that this sequence was generated by the numbers 8 and 1, the two numbers at the top of the 
еппеадгат. 

The number series that resulted from these two was the same, however one series is the reverse of the 
other. For 8 we have: 876543219, and for 1 we have 12345789. 

To be completely the opposite of each other, the second series would have had to have been 987654321, 
but interestingly enough, this isn't the case. 

Now we will generate another pair of sequences using seven and two, the next set of numbers in the 
enneagram. 


This is how this sequence looks on the circle: 


Again we have a resultant series of numbers where one is the opposite of the other. 
For 7 we have 753186429, and for 2 we have 246813579. 
As is the case with 8 and 1 above, both series always ends with a 9! 
Also, the reverse series is one number off from the original. 
This series of numbers is one that skips every other number. 


Now we will generate another pair of sequences using five and four: 


This is how this sequence looks on the circle: 


When we look at these, we see again that we have the same kind of pattern where the series from the 
second set is the opposite of the first, however offset by a single number. and that both end in 9. 


The series for 5 is 516273849 and the series for 4 is 483726159. This series of numbers is one where 
three numbers is skipped each time. 
Finally we will take a look at the sequence generated by the two shock values three and six: 


This is how this sequence looks: 


Interestingly enough, the number 6 yields a series of 639, 639, 639, and the series from 3 yields the 
opposite: 369, 369, 369. Who says the universe isn't the result of mathematics! 


Ме have now horizontally multiplied each number from 1 to 9 by the numbers 1 through 9 and 
have arrived at a series that is in each case has been illustrated using the enneagram circle, the 


circle with 9 points. 


The numbers 1,2,4,5,7, and 9 are the numbers found in the period (142857). When we look at the tables 
that we have just created using these numbers (that is the tables for "В and 1", "7 and 2", and "5 and 47) 
ме can see that a series of numbers has been created in each table. 

For example, in the 8 table, the results from horizontally multiplying 1 through 9 by 8 resulted in a 
pattern (reading down the sum column) of 876543219 and the results from horizontally multiplying 7 by 1 
through 9 is the sequence 753186429. 

Now, taking the third, sixth, and ninth numbers in each of these series, we discover that we have a 
repeating sequence of either 639 or 369. These are the "inner triangles" of each one of these sets 


8x1-8 7х1=7 5х1 
8x2-7 7x2-5 5x2 
8x3-6 7x3-8 5x3 
8x4-5 7x4=1 5x4-2 
8x5-4 7x5-8 5x5 
8x6-3 7x6-6 5x6 
8x7-2 7х7=4 5x7=8 
8x8-1 7x 5x8 
8x9-9 7x 5x9 
order: 639 order: 369 order: 639 


We will now show each number and the order of its series. 


This order, as you have just seen, was determined by the inner triangle of each series (the points of 3, 6 
and 9 on the circle) and number present at those point turn out to be either a sequence of 639 or 369. 


639 represents energy moving counter clockwise and 369 is the energy moving clockwise. 
For purposes of demonstration, we will fix polarity designations to the 639 and 369. 
We will call 369 positive and 639 negative. 

The numbers 3, 6 and 9, not being part of the periods, we will call neutral 


Note Number Order Polar 
c ° = 
D 1 369 + 
Е 2 639 Е 
(shock) 3 r 
F а 369 + 
а 5 629 к 
(shock) 6 " 
А 7 369 + 
в 8 639 = 
с В E 


We will turning again to the sequences that we created above. 
For simplicity sake, we will just use the forward sequence from each set. 


These sequences were: 
123456789 (from 8-1), 
135792468 (from 7-2) 
639639639 (from 6-3) and 
159483726 (from 5-4). 


Applying the polarities we assigned in the chart above to these sequences we get: 


123456789 
вл 

135792468 
72 

639639639 
63 

(all neutral) 

159483726 
54 


[1] Itis noted that modern theory of colors has adapted new colors to represent the subtractive domain of 
primary colors, and some writers go so far as to dispute the standard primary colors, but we stand by what 
ме have written: red, yellow and blue are the primary colors. 

For more information about modern color theories, see: httov/www.goatrance de/mahak/colors.htm! 
http;!Www.physicsclassroom.com/Class/lighU 2L 2d.html 
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Part II: Diode Test Data Report 


Back to Lab, 


Test Results р = 


Over a period of several weeks in 2013 I ran I-V characterization measurements on 
а good number and variety of diodes, crvstals and my two tubes to see how very 
‘thing stacks up. The following presents the resulting curves, diode photos, and 
‘some puzzling questions/conclusions I churned up in the process, These 
‘Characteristic Curves carry the voltage out to 2.0 Volts, well beyond any signal 
strength one might expect to receive with a crystal set. This is important to note because the curves themselves are dominated by 
‘the diode series resistance. After each discussion I then include my spreadsheet with the detail DX-level analyses that provide the 
critical information about diode "n", (Ideality factor) "Is", (Reverse Saturation current) and "Ro". (Zero-bias Diode resistance). 
These are the data the set designer requires. 


1 start off with the realization that when one orders diodes, it is by no means certain what one will get. This seems especially true 
Tor the supposedly ubiquitous IN34A. Unless you see the part number actually on the diode, you probably need to test it to know 


‘what it really is, So, lets take a look! 


Germanium Diodes 


Germanium Characterization 


eanas bonafide 


— 


INMA series 
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рів 


IN270-277 series 


== = 


INZ7 
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ол) INMA b 1070 
ma D9E 
GAZSI 045 


ITT Diodes, Something special here. 
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1N695 


‘One oddball Ge diode, not sure what it is for. 


Айу л... 


1N91 


Here we sce a set of Germanium diodes and photos of the diodes under test. Immediately you should notice two sets of curves, 
what I eall the "INMA" set and the "1270-277" set. In this analysis, the second set appears clearly superior in sensitivity and 
‘deservedly so. In the photos it is clear that one bunch of diodes I purchased as IN34A were in fact better 1N277, the black band 
and thin gold contact wire as well as common curve unite these. "True" 1N34A's have a more robust contact wire. I also purchased. 
a IN270 and received pretty orange diodes with the number "37" stamped on it, a fairly robust contact wire and a curve that most 
closely resembles а 1N34A, go figure. Mercifully, 1 DID manage to get some bona-fide N34A's with the part number on the diode, 
as well as а single bona-fide ITT 1N270 diode with the part number. These are my base for comparison. 

In addition to the standard Germanium Diodes tested above, I also have latched my hands on a few "other" germanium diodes for 
the fun of testing. These include two vintage Russian types, a DOE (in the 270 class) and a D-18 (transitional between 270 and 
INA). Additionally, I acquired a few FUZZ diodes popular, I suspect, with the guitar gadget crowd. These are larger packages in 
metal cases so I cannot see how the internal contact is made other that they are stated to be gold bonded point contact type. 

Clearly these are highly sensitive diodes in my 270 class, the OAS looking best of the lot. Interestingly, I recently purchased from 
good Mr. Peebles а few of his "Holy Grail” ITT FO-215 diodes, My measured characteristic for one of these is a dead lay down on 
the gold-bonded OAS. From the photos, these are in different packaging with the FO-215 in a traditional glass casing. What makes 
the FO-215 so great is the fact that its resistance Rd is an interesting 150k ohm or so which matches very well with typical 
moderate Q tank circuits, Interestingly. I find that an old Russian БІВ diode has very similar characteristics to the FO-215 and so 
must also be placed into the "Holy Grail” class of germanium diode. Take your pick! 
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‘Spreadsheet for calculation of Germanium diode n and Is (modified from Mike Tuggle's spreadsheet) 


Spreadsheet for calculation of diode n and Is 
Temporstro Vd ш ми м 


Diode 
under test 
голе 
Fo215 
GAS 
Gaz s1 
Tes 
naa 
нато 
wit 
qat 
E 
Е 
ла 
AANS 
тгл 
naro 
0310 
snam 
anam 
OAs 
ons 
se 
DE 
DIB 

отв 
INMA 
DEN 
GD 4024 
o 402A 
NMA 
NAA 
EN 
NMA 3 
NBA 37 
LN 
EN 
ШЙ 
ШИ 
an 
qn 
нот 
нәт 
ane 
мат 
qot 


E 
Sack 
Back 
Tesla 
Tosa 

E 

E 

ES 
green 
een 
range 
range 
оопай 
остане 
germanium 
germanum 
germanum 
germanum 
E 

мз 

эт 

ма 


Ll 
11050 
1.5152 
Tis 
13 
12946 
1270 
11795 
12570 
11160 


E 


2.0000 


2014 


Ro 


ағ 
mr 
ams 
mi 
a29 
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ку A V ш 
271 0058 04970 ions 
272 003882 050990 113850 
284 00256 02080 10020 
203 (pui 05020 102050 
TIT 002625 050460 104320 
278 00956 02090 1.00390 
0.49650 0.99800 

ian 125650 

05150 100980 

00200 102900 

5890 0.07423 039900 

050030 00495 100790 

049950 110880 

107190 

110852 

01655 1 11490 

20102 1.00260 

20163 111620 

001255 101180 

285 00086 бв 107020 
0740 113280 

talon 

1 10500 

1 10660 

1.05390 

101250 

1 19360 

117210 

п вазо 

[ET 022138 104750 
[n 000207 107190 
[E] 0.01495 101250 
001001 040080 001825 1 0010 
000988 080780 001911 1 08080 
040250 00204 120870 


250000 бол? 101450 
051540 003075 125850 
760 0017 1.02900 
04870 001919 101150 
288800 001526 5 83110 
T4160 001076 5 4010 
305100 001394 579000 
321000 00100 с 00500 
318400 001205 592800 


‘The above spreadsheet is based on measurements of the diodes shown above. For the determination of Is and п, 1 chose at random. 


two examples from my collection of various diodes, (all germanium in this case) and measured via a modified version of the 
methodology outlined by Ben Tongue and Mike Tuggle. For this work I have chosen to set 142 about 0.5uA and 1d1 about 1.0uA 


‘and then read the needed voltage. This is the inverse of the normal method but the justification is that for any diode regardless of 
forward voltage drop the measurement is made at the same part of the LOG I vs V characteristic. This allows comparison between 
all diodes. I have included the actual room temperature in the calculations in order to eliminate this variable as a source of doubt 


or error. All the measured parameters as well as the determined results are presented in order to facilitate repeatability. 


At 


note on the plots above. You will have noticed that 1 sub-divide germanium diodes into а "IN34A" class and а "IN270- 


277" class. This is а result of looking at their 1 / V characteristics on a plot of 1-2V DC versus 0- 10mA scale. At such a scale the 


slope of the characteristic for the 1N270 class remains much steeper than that for IN34 type diodes. As this is not seen as a 
distinguishing feature at the small-signal scales looked at here, I judge the chief difference between the two types lies in the diode 
series resistance Rs, This impacts strong-signals but is of no concern for small-signal DX work. Just so you know. 


Schottky Diodes 
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?1NMA 1N60 


BATH 145819 
Р 
TH 
- 
15816 18899 


Schottky diodes are very sensitive diodes that work excellently in crystal radios. Their construction and theory are different and 1 
confess to not fully understanding these components. Still, from the characteristic curves, they are excellent! Again, note that you 
don't always get what you bargain for. Here I found what was supposed to be IN34A's to be some sort of Schottky of unknown 
pedigree. The 1NS819, while having the lowest forward voltage drop, has a rather very high Junction Capacitance and will not 
perform wel, Posts on the RaidoBoard Crystal Radio Forum however highly recommend the 1N5711 for crystal sets although the 
characteristic curve doesn't look that fabulous. Many web pages out there on Shottky diodes, I recommend you do your 
homework. Of all the schottky's, I note that Ben Tongue recommends most highly the HPS083-283S, The high resistance Ro makes 
them useful for DX sets with very very high О tanks. Even so the diodes need to be paralleled with up to 4 or 5 diodes to match 
correctly the Rd with the tank Rp. I have found these somewhat hard to find and expensive, especially when one requires using. 
Several in parallel. 1 recently measured a few 15598 diodes and I discover them to have characteristics extremely similar to the HP 
and 1 feel they deserve more attention, Sadly, on ebay they seem to be just as difficult to find and expensive. No free ride! 
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for calculation of Schottky diode n and Is (modified from Mike Toggle's spreadsheet) 
Tuggle Method fom "Cal о ее 


Diode n Б №  Temportuo Vé2 м2 vdi 
under test А kOm dF dc V A V 
IN bue їз 6 | aie 02 268 бїз 0407 O 3l 
INSTI Due 105 в ий 800 267 012116 E 
EJ MOSS | Y2 200 638 208 010090 21283 
HP 5002-2835 лаз 12 2206 | 802 268 010215 012 
E 10606 13 |248 038 288 010245 
Рошен" — 1015 48 SA 02 214 D 
mena тз | ав | S2 | 000 ПЕ 
SDWGA SIGE) 1005 з 27 894 008505 
SDWüA SF — vo 2 a | з 0.05186 
BATS ames ш м шш 00002 
BATES vM» | T» т 97 06839 
‘Neo 11040 181 | 16 | 00 П 
т лови ята ШЕ-ИШГ?! ous 
INHIA? shy її эт © 201 » teg 
INMA? уюлу 12789 №2 0 204 

шз г 11001 750 | M | eoe 

їр WO тыз aor № 807 

15809 aan 1380 0 m 822 

193962 _ 13450 шз 19 02 

їз MEC элю d£ M а= 

1556 NEC вме 4288 M1 їз 274 000564 056 D DIIS 


The above spreadsheet is based on measurements of the diodes shown above, For the determination of Is and n, I chose at random. 
two examples from my collection of various diodes, (all schottky in this case) and measured via a modified version of the 
methodology outlined by Ben Tongue and Mike Toggle. For this work I have chosen to set 142 about 0.5uA and Idi about L.0uA 
‘and then read the needed voltage. This is the inverse of the normal method but the justification is that for any diode regardless of 
forward voltage drop the measurement is made at the same part of the LOG I vs V characteristic. This allows comparison between 
all diodes. I have included the actual room temperature in the calculations in order to eliminate this variable as a source of doubt 
or error, АШ the measured parameters as well as the determined results are presented in order to facilitate repeatability. 


Note in the above data that both the BAT-46 and the 160 diodes appear to have excellent properties for crystal radio work. In 
fact they have very similar parameters overall. Looking at the photos you should also note that the two types of diode look 
suspiciously exactly alike. The BAT 46 has И correct markings but the IN60 is unmarked. You never know what you get! 


Silicon Diodes 
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1N4736A 1N4007 


6A10 


Silicon diodes have good characteristics, but an unacceptably high forward voltage drop making them a very poor choice for 
crystal radio unless used with bias, The IN4736A is a Zenner diode, 


Spreadsheet for calculation of Silicon diode n and Is (modified from Mike Tuggle's spreadsheet) 


Spreadsheet for calculation of diode n and Is Tugale Method fom "Cal n Jets 
Diode nk № Temperature №2 — M2 Vd ми 
under test mA kOhm dF у _ аА 

mow 190 54 9.36408 тта 022733 04885 

ем 20009 бз 10648 ES 

тиме 1sex 58 Вз жа 

ts 204: 56 озеш ж 

Mor 1519 06 влечи En 

citi sao 09 TOE 225 

вл 15680 21 ПЕНА EH 

вл 1238 20 208-4 EH 

CHATGEA Zener 11505 000002 196-09 En 

ПШ? А Zener 11068 000001 258.00 E 

KB 130 ` ussian 11407 0.00005 238-08 ET 04387 
KB 130 mesen 71648 0.00007 442-08 255 vastas 
UKH тшшш 19443 а 6360 жт pr. 
UKH тшш 17707 а 13EM 284 02217 

UKI манап 17807 01710 26-05 284 038193 

КАМА такап 13115 0169 222105 285 

КАЙА masin 13048 0.0233 1506 ЕН 

0220 wssan 12400 01010 32E«05 286 0270 

D220 mesin 12047 00889 242108 тат 02202 


DID mesin 1183 0000 ЕТ 894 286 027171 
02234  wssan 11994 00006 666-06 09 203 

UKJ nasen — TAG 4 98E 2! 282 
UKJ mosian 138 2 20 04 827 202 020325 04978 022079 10108 
‘The above spreadsheet is based on measurements of the diodes shown above. For the determination of Is and n, 1 chose at random. 
‘two examples from my collection of various diodes, (all silicon in this case) and measured with a modified methodology to that 
‘outlined by Ben Tongue and Mike Toggle. In this case, with the radically different forward voltage drop of these diodes from 
‘Germanium or Schottky diodes, I have kept the Id values constant (about [d2=0,SuA and [d1=1.0uA) and varied Vd. 1 have 
included the actual room temperature in the calculations in order to eliminate this variable as a source of doubt or error. All the 
measured parameters as well as the determined results are presented in order to fucilate repeatability. 


Light Emitting Diodes 
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As long as Lam measuring various and sundry diodes, I figure 1 ought to include that most ubiquitous of modern diode, the LED. 
Found everywhere, these diodes are rapidly becoming the low-energy light source of choice for many lighting applications. 1 have 
read occasionally of someone asking whether these ought to be useful for radio applications as wel. To this question the answer is 
‘generally a resounding "No!". The turn-on voltage is waaay above any reasonable value expected to be delivered by an antenna to 
а crystal set. Still, this simple answer avoids the actual question, what in fact does the characteristic curve of a LED really look 
like? Where is the turn-on voltage with respect to the published junction voltage, (assuming you can find that). 

‘To provide just such a look I visited my local electronics store and bought a small handful of LED's, most with the junction voltage 
listed and took them home to measure. Typical LED junction voltages seem to range from about 1.8v to 2.1v or more, The turn-on 
voltages look closer to 1.6y-1.7v. Anyone used to working with Carborundum crystals or silicon diodes will be used to biasing their 
rectifier to get good sensitivity. These LED's once on have a very sharp rise and with a proper bias should work quite well as 
detector diodes. As a bonus vou will get a sweet glow as well. OK, not as cool as the glow of a vacuum diode, but certainly more 
sensitive! 


Spreadsheet for calculation of Light Emitting Diode n and Is (modified from Mike Tuggle's spreadsheet) 


Spreadsheet for calculation of diode n and Is Тиде Method fom "Cal n lets 
Diode nk | Ro  Temportuo №2 — M2 Мй ми 
under test mA (кт «о ум у uA 
Red 2347 336-08 LE 07 14565 [E 
Red 2072 97608 55642 00 x 10745 
Amber 147 19E13 ZIEMT 01 1131 
Amber 1818) SAE 6066 502 1028 
Yellow 15060 SEM 807 004 10022 
Yalow 1303 ZENG 2900 807 

Groon 20490 12609 423 80. IP 

Green КОЖЕК 804 145162 

Water Green imo ATEM АЗЕМ 504 227870 

Water Green 180i 86646 58649 809 5098 206610 
Wesetn 14366 35E-16 11E 0 143 157810 

Mte Со 3.0058 1.46.05 GSE 807 271 S1 143020 


‘The above spreadsheet is based on measurements of the diodes shown above. For the determination of Is and n, 1 chose at random. 
‘two examples from my collection of various diodes, (all led's in this case) and measured with a modified methodology to that 
‘outlined by Ben Tongue and Mike Toggle. In this ease, with the radically different forward voltage drop of these diodes from 
Germanium or Schottky diodes, I have kept the Id values constant (about 142-0.5нА and Id1=1.0uA) and varied Vd. I have 
included the actual room temperature in the calculations in order to eliminate this variable as a source of doubt or error. АШ the 
measured parameters as well as the determined results are presented in order to facilitate repeatability. 


Crystal Galena and Pyrite Diodes 
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Galena Characterization Pyrite Characterization 
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‘The above curves demonstrate the wide variation in properties and qualities that can be found in natural crystals of galena oF 
pyrite, the two most common and best quality natural stones. In each crystal test I first poked around the erystal for some time to 
1) determine a typical sensitivity for the crystal in question and 2) to locate the best hot spot with which fo test. This turns out to be 
a non-trivial exercise on the diode test setup. Inu crystal radio one need only listen for the loudest spot. With the test setup one 
needs test both the forward and reverse current in order to determine if the whisker is on a hot spot or not. Very tedious work! (In. 
retrospect, if I were starting over making а test jig, 1 would definitely add a DPDT switch to readily change between forward and 
reverse current measurements. I'd probably toss in а rheostat for fine adjustments as well). 

For many crystals there are limited number of possible hot spots, but these may be hot indeed. For most of my "Steel Galena” 
samples (Tintic Utah, or Leadville Colorado) there are numerous hot spots under virtually every place I touch the probe, but in 
‘general the sensitivity is good to so so. These crystals are very kind to work with in terms of finding spots and avoiding frustration. 
Mirror galena on the other hand may have quality hot spots, but any hot spots at all are rare and frustratingly difficult to locate. 
Here my Philmore detector erystal shines with an almost ideal "Galena" response. To chase down this rabbit I purchased some 
lovely mirror galena from Sweetwater Missouri. I broke off a few appropriate-size chunks to pot in woods metal and test. At first 1 
was very excited with the high currents 1 was seeing at moderate voltages. Figured I had struck gold. When these crystals failed 
miserably to rectify anything in my radios, 1 re-measured things in both forward and reverse directions. These crystals obey 
‘Ohm's lay and act like typical resistors, not suitable for radio work at all. 

For my pyrite crystals the work has been especially tedious and frustrating. With one of the crystals one "hot spot" alternated, 
entirely on its own, between hot and bad while 1 was making the measurements. I would start over and over, sometimes getting 
interesting readings then suddenly it would drop to low values and I'd start over, back and forth. I present this data as best as 1 
have measured, and I don't intend to go buck! You see at least one of the crystals, my "China 1", (from a lead/silver mine in 
Hunan) gave a sweet classic-looking curve. More to the point, "ideal" curves for natural minerals are difficult ta come by. Most 
crystals you use will be less than ideal. The good news is that, while listening to your set, poking about for a good spot is far easier 
‘than what I have gone through to produce these curves, Your ear will take care of you! 
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In the photo I indicate groupings based on an easy measure of performance. 1 note the current in milliamps for each set where the 
plate voltage is set at 0.SV. The greater the current the better are your chances to get a sensitive crystal, assuming Ohm's Law is 
not followed! Crystals in the "dead zone" on the left will have their woods metal re-melted for new detector crystals and the bad 
‘ones tossed, its tough love for crystals. I find that easily half the potted crystals I make are tossed this way, and only a few can be 
‘considered superlative, 


My measurements and discussion on vacuum diodes has moved to my section "Diodes HI” under the Lab Menu. 


Retui 
Back to Main... 


‘Sunday, 09-Jul-2017 00:50:33 CDT 


Comments and/or Correspondance to: K-Smmith(sbcglobal.net. 
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A dead cll. This diagram shows a сей where the chromosomes 
have stopped oscillating and for this reason have ceased to Ive. 
Buc the chondromes, visible through the opening, continue to 
live an independent Me. They are surrounded by a tough 
membrane and are multiplying so as to burst open the outside 
of he cellas a baby chick, when it comes to maturity, breaks 
through the egg shell to come out. 


A group of dead cells, but not yet destroyed, in which the 
neoplasie cells are forming. One can see the transforma- 
tion in the neoplasie tissue. 


Photograph taken during the treatment of Mrs S. who sits 
between the MWO antennas at Calvary. Behind the patient it 
Dr. Marquer, head physician ofthe hospital, to the left is Dr Z. 
assistant, three voluntary Nurses, & to the right ls Georges 
[ЖЯ 


Ас left, Madame С. 
Before Treatment. 
Rodent Ulcer in in- 
ner angle of left eye. 


Atright, Madame C... 
Afer Treatment. 


Excerpts from: 


RADIATIONS AND WAVES 


Source of Our Life 
by Georges Lakhovsky. 1941 


‘THEORY OF CELLULAR OSCILLATION 

Before presenting the therapeutic results obtained 
with my multiple short wave oscillator and presented at 
the International Congress of Short Waves in Vienna 
(July, 1937) it may be useful to givea rapid survey of my 
theory ofcellular oscillation which 1 have developed fully 
in a number of books.” 

All living cells are composed of two essential ele- 
ments; the nucleus and the protoplasm in which it is 
bathed. This nucleus is itself composed of many tubular 
filaments: the chromosomes. In addition, hundreds of 
much smaller filaments or chondromes are present in the 
cytoplasm. 

Chromosomes and chondromes are sheathed in an 
insulating substance (cholesterine, resin, fat, plastrin, 
etc.) and contain a liquid-like serum with the same min- 
eral content as sea water, and consequently aconductor of 
electricity. Thus, these filaments constitute ultramicro- 
scopic oscillating circuits capable of oscillating electri- 
cally over a wide scale of very short wavelengths. 

T have demonstrated in my works that these cellular 
‘oscillating circuits, chromosomes and chondromes, vi- 
brate electrically under the stimulus of electro-magnetic 
‘waves: cosmic, atmospheric and telluric. 

Now, many intemal and extemal influences may 
‘upset the oscillating equilibrium of these cells, For 
instance, a variation or change in the field of cosmic, 
telluric or atmospheric waves, a demineralization of the 
organic matter constituting the cellular substance, trau- 
mas causing the destruction by shock ofthe protoplasm or 
the nucleus. 

Thave shown in my books, The Seeret of Life and 
especially in The Earth and Ourselves, that every living 
cell draws its oscillatory energy from the field of second- 
aryradiationsresulting from the ionization ofthe geologi- 
cal substances of the earth by cosmic radiations. 

But certain natural radiations are particularly toxic, 
«especially hose originating in geologically-induced geo- 
pathic zones. Many cancer cases have been attributed to 
these toxic radiations which has been proven experimen- 


* The Secret of Life; Contribution to the Etiology of Cancer; 
The Earth and Ourselves; Cellular Oscillation; Nature and. 
Her Wonders 


tally, notably in Germany by Dr. Rambeau of Marburg. 
‘Therefore, earth radiations sometimes cause disturbance 
of the cellular oscillatory equilibrium of the organism. 

Under these varied circumstances cellular oscillation 
‘may cease; the cellis then dead. But within the dead cell, 
the chondromes sometimes continue to oscillate electri- 
cally on their own natural frequencies. Fortunately, this 
phenomenon occurs rarely, or all humanity would already 
have perished from cancer. 

Thechondromesthen envelope themselves in amem- 
brane and continue to oscillate and multiply indepen- 
dently ofthe cell. They may then become neoplasic cells. 


THE RADIO CELLULAR OSCILLATOR 

Tore-establish this equilibrium, I thought of creating, 
in 1923, a constant compensating field of very short 
radiations (2 to 10 metre wavelengths) to neutralize the 
action of the disturbing rays, and give the living cell the 
necessary stimulation for a return to its normal oscilla- 
tion. 

To this end, in 1923, 1 constructed my short-wave 
oscillator, using two triode tubes for very short waves 
‘made especially for this apparatus. 1 tried several cross 
leakages for this machine using one or more tubes and 
then multiple triodes with a tube containing oscillatory 
circuits within the bulb. Finally I adopted the oscillator 
with symmetrical cross leakage comprising two triodes. 
‘The oscillating circuits formed a single spiral, branched 
between the two grilles and the two anodes. It was fed 
directly by alternating current from the local supply 
circuit 

With this short-wave apparatus 1 was able to cure 
plants inoculated with cancer. For six years at the 
Saltpetriere I observed and checked the effects of these 
short waves. 

Using very low power, from 10 to 12 watts, and a 
limited duration of treatment, I succeeded in curing can- 
Cerin human beings, but also had to record some failures, 

‘The news of the success of my experiments became 
widespread. In many countries, as early as 1928, they 
began to build short-wave oscillators of considerable 
power producing thermal effects. 

But here was great danger that the chromosomes and 


‘chondromes, which are barely aten-thousandth or twenty- 
‘thousandth ofa millimeter in thickness, mightnot survive 
under a high frequency current. They offer much resis- 
tance, even to alow current which is sufficient to dissolve 
and destroy them. 

tis simple to prove this by bringing a small bulb of 
from 200 5 volts with a filament of several hundredths of 
‘millimeter, inserted between metal rods forming anten- 
nas, within the radius of a short wave transmitter. The 
bulb will light up and sometimes burn out, if tis brought 
too near the apparatus. 

Moreover, the chondromes and chromosomes of all 
living cells, which are infinitely finer than the filaments. 
ofthe bulbs, are sensitive centers of thermal phenomena, 
whichmay provoke their fusion. Undoubtedly this method 
is effective in killing microbes in the organism and in 
neoplasiccells. Butit can also destroy millions ofcells of 
healthy tissue in every irradiation. 


‘THE MULTIPLE WAVE OSCILLATOR 

nthe other hand, Ithoughtitpossible to obtain better 
results by administering an oscillatory shock to all the 
celis in the organism simultaneously. Such a shock, very 
brief, produced by dampened or weakened electrostatic 
‘waves, does not provoke thermal and prolonged effects 
and involves no risk of burning living cells. 

T therefore sought to produce an artificial oscillatory 
shock causing a periodic oscillation of the weak or dead 
cells. 

At first glance this problem seems physically in- 
soluble as there are approximately 200 quintillion cells in 
‘our bodies, each oscillating on its own natural wave- 
length. Theoretically, therefore, we would have to have 
a different wave length for each cell, so that every cell in 
the organism would oscillate in resonance on its own 
‘wavelength. 

After much research I was able to construct an appa- 
ratus creating an electrostatic field covering all frequen- 
cies from 3 metres to the infra-red, so that every cell can 
find its natural frequency and vibrate in resonance. 

We know that in physics, a circuit fed by damped or 
‘weakened high frequency currents creates many harmon- 
ics, Consequently, I conceived an oscillator of multiple 
‘wavelengths with a broad scale in which every organ, 
every gland, every tissue, every nerve, could find 
natural frequency. 

То obtain this result set up a transmitter composed 
ofaseriesofcircularconcentricoscillatingcircuits linked 
by a silk cord but not contiguous. These circuits are 
stimulated by damped high frequency currents from a 
spark gap. Thus each circuit ofthe transmitter vibrates not 
only on its natural frequency, but also on numerous 
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harmonies. 

Thus, I built an oscillator with all the basic wave- 
lengths from 10 centimetres to 400 metres, that is, all 
frequencies from 750,000 to 3,000,000,000 cycles рег 
second. But each circuit also emits many harmonics, 
‘which, with their basic waves, their interferences and their 
effluvia can reach the scale of infra-red and even that of 
visible light (1 to 3000 trillion vibrations per second.) 

Since all the cells as well as the chondromes oscillate 
precisely at frequencies in that range, they can therefore 
find, їп the output of such an oscillator, the frequencies 
‘which cause them to vibrate in resonance. 

You know the results I obtained with continuous very 
short waves using triode tubes at a distance, with no 
contact electrode. 

As early as 1931, I began using this multiple wave 
oscillator in various Paris hospitals: the Saint Louis, Val- 
de-Grace, Calvary, Necker, ete... Among the many cures 
with this treatment, I will mention especially those of 
various cases of cancer which X-ray and radium treat- 
‘ments failed to improve. These patients, cured six years 
ago, havehad norecurrence and are in perfect healthat this 
date. In all pathogenic cases this treatment gives very 
good results. Аз it does not attack the microbes directly, 
itdoesnot destroy livetissue, but reinforces the vitality of 
the organism by accelerating cellular oscillation. It is 
thereforethe reinforced organism that successfully resists 
the microbes and all pathogenic causes. 

So, while X-rays and radium destroy microbes, 
neoplasic cells and healthy tissue at the same time — 
which accounts for the serious accidents which occur 
during and after such treatments — high frequency radia- 
ions (short waves) applied at a distance and without 
thermal effect cure diseases ofall kinds, even those ofthe 
prostate to a considerable degree. 

‘Whatever the pathogenic cause, the multiple wave 
oscillator reproduced the frequencies necessary to re- 
establish the cellular oscillatory equilibrium. 

In general itis sufficientto seat the patient, orto have 
him stand in the radius of the apparatus, before the 
transmitter. Theduration ofthe treatment is usually from 
five to ten minutes, every other day. These figures are 
purely arbitrary, since these radiations reinforcing cellu- 
lar oscillation donot produce organic disturbances, what- 
‘ever the duration of the treatment may be. 

Despite the many cases successfully treated, almost 
without exception, it must be understood that my oscilla- 
tor cannot cure all types of cancer in all its stages of 
development. In many cases, when the cancerous tumor 
has already destroyed important blood vessels, my арра- 
таш» is powerless to rebuild that tissue before the fatal 
haemorrhage. 


Book Reviews by Jorge Resines 
La Science et le Bonheur 


LONGEVITE ET IMMORTALITE PAR LES VIBRATIONS 
(Science and Health, Longevity & Immortality through Vibrations) 
and 


La Terre et Nous 
(The Earth and Ourselves) 
both by Georges Lakhovsky 


INTRODUCTION 
‘When reading both of these works for review, I thought it 
would be beter for BSRF's readership to “group” the subjects 
broached in both and to include in every grouping what Lak- 
hovsky says, with my comments added. This was done to avoid 
including, as he does, plenty of anecdotes and tales irrelevant to 
the analysis and study of his theories and actions, For the sake of 
completeness, I now detail his written works up to 1933 minus his 
scientie papers as published in French scientific journal: 


1) Lorigine de la Vie (Origins of Life), Gauthier-Villars Editors, Paris, 
1926. 


2} Contribution a lBiologe du Cancer (Contribution to Cancer 
Biology), Gauthier-Villars Editor, Paris, 1927. 

3) Universion 'Untverson?isLakhovi term for the Ether), Gauthier 
Villas, Ри, 1927. 

4) Le Secret de la Vie (Secret of LIfe, actually tis (1) with some added 
chapters and more information), Gauthier-Villars, Paris, 1929. 

8) LaSclenceetle Bonheur (Science snd Good Health, Gauthier Villars 
Editors, Paris, 1920. 

6) WOseation Cellulaire (Cellular Oscillation, a collection of experi 
menial researches according to the source in (9 }, б. Doin et Cie, 
Paris, 1981. 

7) La Formation Neoplasique et le Desequiibre Oscillatoire Cellulaire 
(Neoplasc Formation and the Cellular Oscillatory Unbalance), G. 
Dain et Cle, Paris, 1080. 

8) L'Ecenie, la Vie ct la Mort (Eternity, Life and Death), Fasquelle 
Editors, Paris, 1930. 

9) La Terre et Nous (The Earth and Us), Fasquelle Editors, Pais 1933. 


From these I have read the Spanish translation to (4), published 
in 1929 by Aguilar, Madrid, Spain, and works (5) and (0). 


THE “UNIVERSION” AND OSCILLATIONS 

"Universion" was the name given by Georges Lakhovsky to 
what us Borderlanders call "The Ether”, meaning an allspace 
Bling force capable of producing, when properly excited and 
‘manipulated, all kinds of effects. To Lakhovsky the Ether was not 
‘motionless but full of many different oscillations of electromag- 
nec character, And when he stated this, he meant of Hertzan-ype. 
oscillations. In his view these oscillations happened within the 
Ether, and NOT as it is meant today within “empty space” as 
dictated by Relativity Theory. 

Please notice that what I am reviewing are Lakhovsky's ideas 
as told in his publicly available writen works, Ifhe had a personal 
and secret viewpoint, 1 do not know so, wherever deemed 
necessary, I will insert the proper comments related to BSRF 


erature and 
findings. Con- 
sidering that 


beproducedin 
the Ether, Lak- 
hovsky began 
to research in 


spondencesbe- 
tween living organisms and the current (1920/1930) 
cxcllation producing equipment: 

For example, he likened the twisted flament within cell ee. 
Figure) with the selfinductance or сой in a radio tramites 
receiver, he also 
did the same with 
filaments within 
micro-organisms 
such as the 
“Corynactis 
viridis (with a cur 
rent size of0.1 mil- 
limeler, and living in the sea), as shown in Figure 2 

Ви, to Georges Lakhovsky, the laments were not the only 
oscillating members within a living organism. As seen in Figure 

3, within a cell also exist Caro 
mosomes and Chondriomes: 

Both elements, Chromo- 
somes end Chondriomes, he lik 
ened with capacitors asis seen in 


а cell oscillated in a particular 
manner, according to Georges 
Lakhovsky, so thatthe combined 
oscillations produced the well 
being of the cell and all celis 
vibrating harmoniously gener 
ated the wellbeing of the whole body. 

n continuing with his 
viewpoint (3, Lakhovaky lk qa, 
ens the “ab” cellular axds, as Għondriome 
shown in Figure 5 with the È EB, 
“NorhSouth”feromagnetic S 
‘axis (game illustration). The 
celfs intemal Blamenis (see L 
in Figure 5) he equals with a 
coil of wire wound around 
the magnetic axis (see (I), 
same illustration). 

As seen in Figure6, over 
these lines, he likens the 
homoeotypical process of 
celldivision (“according to 


Figure 3 


Chromosome 


lemming”, hesays a 
(б), but I searched 

in vain for a refer 
enced Bibliogra- 
phy) by adding let 
ters “М”, "S" and 
the signs “+” and 
*toindicate both 
electrical and mag- 
netic polarity. 

In Figure 7 he illustrated the heterotypical process of 
cell division, again following the dictum of Flemming and adding 
also letters for magnetic and electrical polarity: 

From one Mr Heaneguy (also, unreferenced) he takes 
illustration of germ-reproduction 

Tn Figure 8, over these lines, we see: at (1) the actual physical 
events as depicted by Henneguy and at (1) Lakhovsky’s view 
with electrical polarities added. One pertinent remark here: 
“NEGATIVE Polarity” was for the early electricians the 
“electricity absorbing pole” — as they then considered electricity 
as a fluid with given properties, In he sume fashion, "POSITIVE 

Polarity” meant 
the “electricity 
-issuing pole". 
Throughout his 
two works — (5) 
and (9) — La- 
khovsky em- 
ployed these two 
concepts as Тес. 
plain in this para 
graph. Аз you 
must have no- 
Heed, the cellular 
processes of the 
Fein [xem 
three different types of non-uniform fields to happen; remember. 
this fact later. 

‘Whenever a given oscillatory imbalance occurred in the 
body, according to Lakhovsky, normal healthy cells rst died and 
later they began to transform into cancerous cells to later form 

tissues of this 
very kind, as 
Alustrated in 
Figure 9. 

This 
given oscili 
tory imbal- 
ance de- 
stroyed most 
ofthe cells in- 
temal cons- 
tituenis and 
hardened its 
membrane, 
зо gener 


LI 
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T Figures 


ме а mas 
sive 
reproduc 
fon of 
p 
second. 
See Figure. 
10. The 
Ondine 
multiplied 
wildly, without any restriction, and thus cancer spread itself 
throughout the body. How the imbalance was created, and 
Lakhoveky’s solution to it, will be seen in coming points to this 
review. One note of caution, however: What is written in both 
works hap- 

pened over60 
years ago, our 
environmen- 
tal conditions 
have changed 
sincethen. So, 
whosoever at 
етра to do 
anything con- 
crete with 
Lakhoviky's 
findings will 
have to 
ADAPT his’ 
her efforts to 
these 
changes. Please do not forget this important point! 


DIFFERENT POLARITIES IN THE SOIL. 

‘One of Lakhovsky’s most interesting findings is that the 
different strata and groupings of localized character of the same 
soilconstituents do have electrical polarities. Soils of “Negative 
Polarity” absorbed and conducted the etheric waves coming to 
Earth from the Cosmic space into deeper rocketrat; by opposi- 


Figure 10 


tion, soils of “Positive Polarity” reflected, refracted or changed 
these waves before these waves were sent somewhere elke 
because of other wavetrains coming behind. 

Both kinds of soil, according to Lakhovsky, affected human 
health differently and these are the main representatives for each 
class: 


Negative Polarity Positive Polarity 
Sand and sandsione (+) Plastic Cay 
Ө Thickcalcareous (9) Gypsum loam 
Ө Gypeum (unalloyed) (9) Saint-Ouen calcareous 
Ө Recent alluvial deposits (+) Green mad 
rich in freshly braken 
small rocks and cand (9) Phosphorous chalk 
@) Iron minerals 


Now, very strange effects happen where two different kinds 
of soil meet —at frontiers called "faulty lines" by Lakhovsky. Let 
ts see each effect separately: 

Аз shown in Figure 11, over these lines, each kind of soil 
imparts its own electrical polarity to stormclouds above. Lak- 
howky says lighting strikes the ground only in the faulty-lines 
because each different type of зой is like a plate of a massive 
electrical condenser charged with one kind of electricity until it 
discharges at the “breaking level”. He carries the idea even 
further, as ilusrated in Figure 12, by indicating that massive 
amounts of electricity could be obtained from underground strata 
by sinking deeply into ће ground metallic shafts of the right 
metals and tap said electrical charges accordingly. Cities, towns, 
‘rains, etc, could be electrihed cheaply and permanently by these 
‘means he states, 

What he says of the storm clouds’ electrification, I have read 
nowhere else; I only found some complementary data in “The 
Earth's Electricity” by the late Dr. James McDonald of 
UFOresearch fame (ste the April 1953 issue of "Scientific 
American’). 

‘About tapping the Earth's underground electrical fields in 
this manner, T found at no other place what he slates of the 
different soils possessing opposite electrical charges. Yes, I am 
acquainted with Nathan Stubblefield's “Earth Battery” but, so far, 
nothing as definite as Lakhovsky indicates. Please, should someone 
possess more info, write t Borderland Science, forwarding й. 

From this conception, Lakhovsky originated his view of why 
Volcanism exists, he states where two different geological forma- 
ions meet each other and produce a massive electrical sparking 
that, in tur, fusca and vaporizes the underground rocks to later 
expel the—in this siate—upwards, where they cool and form the 
usual volcanic cone, as seen in Figure 13. The way and extent with 
which this viewpoint complements itself with what has been 
postulated (and mathematically backed, so that anyone with the 
proper knowledge and calculating means can duplicate i) by 
Bruce L. Cathie is not known to me, Cathie has not extended his 
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research into the analysis of soils and rockatzata to make it Bt his 
gridiheory (I have not yet done so in my work either 

The fauliy-lincs do affect human health; for example, should 
someone sleep as seen in Figure 14, over a line of these, the 
individual would develop a cancer of the stomach, Not only the 
faultylines produced cancer, according to Lakhovsky, who also 
states that living in Positive Polarity-type of solls does, together 
with other diseases coming from being bombarded with reflected 
and selFinterfering radiation. 

H, as shown at (A) tn Figure 15, your bed is on the path of a 
faulyline, one way to contribute improving your condition is to 
move it into a zone — (B) — which the line traverses not. 

In ease you live upon a Positive Polarity-type of soil, you can 
get sick from the environmental reflected radiations but you can 
reduce the risk of getting sick by “polarizing” yourself like the 
ground you live over. Lakhovsky mentions that the inhabitants of 
Memphis, just to name a case, drilled a deep well о get water for 
drinking and that this water was positively polarized; drinking the 
quid, Lakhovsky states, effectively immunized them agains! any 
soll produced disease. 

Lakhovaky recommended living upon Negative Polarity4ype 
of soil, such as deserts or similar zones, for the continued 
‘conduction of incoming energy guaranteed it would not accumu- 
late in the body. He mentions, to thi effect, that фе healthiest 
portions of Paris were those built upon this kind of soll. Yet, one 
‘wonders, the extent to which this generalising statements correct 
nowadays with all the many changes which have happened. 

Finally, he postulates that the tides are not due to “rising and 
lowering of the waters” but of the ground by them! This we see 
illustrated at Figure 16, Lakhovsky considered as “invariable” the 
level of water, while thinking that the different radiations — 
mostly, solar ones — falling upon the ground (and penetrating, or 


Figure 12 


not, within — to different degrees, according to 
the ground’s constitution) made trie or lower, 
Inthismanner, he explains the different heights 
reached by the waters at different coastal loca- 
ons. 

Has anyone in the readership mare data concerning this concep 
tion? Please let us know 


‘THE LAKHOVSKY MULTLWAVE OSCILLATOR 
1 will refrain here. 
from analyzing what 
Lakhowky says 
about his 
"Radio 
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Figure 13 


lular Oscillator”, for this i included in 
“The MWO Handbook” (1992 edition 
by ВЗА), The data included in this 
sectlonis taken from both reviewed works 
(6), (0), and even so think tis too small 
to "break" into Lakhovaky's way of think- 
‘ng and the resulting experimentation he 
‘must have performed, 

In Figure 17, we have the following 
type of Hertzian oscillators: () Open 
Hertzresonator, (П) Hertzresonator. 
dosed by a capacity, (Ш) Hertzian di- 
pole and (IV) Setup of dipole with a 
‘coupled oscillating circuit. Throughout 
both books (5), (0), Lakhoveky never 
talks about any other kind of oscillator 
that is not Hertzbased. Lakhovaky em- 
ployed a "proportional antenna”, whose. 
elements were concentric cylindrical 
metallic tubes ending in spheres. The 
way he established the proportion in- 
between diferent metallic tubes is llus- 
trated in Figure 18. 

From a given length “1”, the basic 
‘wavelength in his device, he fist establ- 
ished а radius “r” (by dividing "1" by 
PP) that he multiplied by a constant 
You see at (1), of Figure 18, the wavelength "I" when in a 
Hertzian dipole and at (II) when in Lakhovsky’s metallic tubes 
ending in spheres. Yet, in none of the books reviewed is it 
indicated WHICH are the numerical values under consideration. 
and WHY these specific values are employed, A “thunderous 
silence” is found when looking for them.. 

The only information Lakhovaky furnishes us with в that he 
generated “many different waves, from 10 centimeters to 400 
meters” by using the fundamental wave, is harmonies and the 
interferences (with other waves) that are produced in the process. 
The reason behind this idea, he states ts that “We know in Physics 
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that a cireut fed by high frequency damped currents creates 
many harmonics” (from pages 147-148 of {9}}. 
‘These many different wavelengths would be selectively 


gg о 
р aor ——-<] 


Figure 17 


absorbed by the cells and tissues in our body lacking in the proper 
wavelengths to maintain the proper oscillatory balance; this 
would be done, he states, because cells can act both as emitters 
and receivers of waves. 

Ву February 1981, the first Mul Wave Oscillator was finally 
‘uit and was in working condition and in July 1931 it was tested 
at the SaintLouis Hospital, with success. 

This frst modelis seen їп Figure 19, and н taken from page 
135 of (9) with the following explanation beneath the photo: 
"Multiple Waves Oscillator. Lakhovsky device complete with its 
two resonators (hat) create an electromagnetic field in-between 
в two elements”. 

In short, the two ses of concentric rings are the “resonators” 
to create the in-between feld. This model в a far cry from the 
more elaborate one shown by Mark Clement in his "The Waves 
‘That Heal”, Only a few features remain: 

э) The thick tubes holding the set of rings; yet in this Figure 


19 the rings are ABOVE the tubes and in Clement's book they 
are BENEATH why?-unless this is purely a mechanical con- 

b) I assume that the thick cylinder at the foot of the rightunit, 
(Figure 19) contained the original electronic equipment needed 


Figure 18 

to make the machine work. Compare with the photo on page 29 
‘of Clement's book and you will see the volume involved is tripled 
(or closely). What changes were made and WHY??? 

То end this twobook review, I would like to ask anyone 
possessing a copy of the referenced Lakhovsky works to send a 
duplicate to BSRF to see how much can be cleared of both the. 
МУ. and any other research by Georges Lakhovsky. 


Figure 19 


INFLUENCE OF COSMIC WAVES 


ON THE OSCILLATION OF LIVING CELLS 


Part 3, Chapter 1, From La Science et le Bonheur, by Georges Lakhovsky, Paris 1930 
"Translated by Brigitte Donvez, Edited by Tom Brown 
© 191 BSR. 


This part of my study is devotedto the trials, experimentation 
‘and applications of the theory of the oscillation of living beings. 

1 have assembled here short technical reports about the 
processes and methods employed, as well as a collection of all the 
papers read at tho French Sciences Academy and at various French. 
and foreign Scientific Societies about oscillatory therapeutics and 
all its domains of application. 

We intend first to examine successively the influence of 
‘cosmic waves on the oscillation of living cells, taking as a concrete 
example the influence of solar activity upon the quality of wine and 
vintage. Then we will examine the construction of an electromag 
netic short-wave generator, such as the radio-cellular-oscillator for 
the treatment ofanimal and plant 


intensities in the reception of electromagnetic waves (ee Fig. 1). 
‘On the other hand, the sun does not only send light, heat and 
actinic (ultra-violet) radiations, but also electromagnetic waves, 
especially during the eruptive periods of its prominences (sux. 
spots), The influence of the sun's electromagnetic radiation be- 
comes obvious if we consider the variations in the earth's magnetic 
field and the spinning of а compass’ magnetic needle during 
‘magnetic storms, under the influence of thetelluric currents induced 
inthe ground. The ionization produced by the sun's radiation also 
generates atmospherics and statics which disturb radioelostric ro- 

ceptions. 
Astrophysicists, notably those of the Meudon Observatoire 
under the direction of Mr. 


We will later consider the 
applications of the radio-celli- 
їшг-озсмог, particularly in the 
‘experimental treatment of plant 
cancer, diathermy and the artifi- 
cal production of fever. 
Concurrently, we will in- 
‘woduce the application of open 
oscillating circuits to the trent- 
ment of diseases in various liv- 
ing beings, in the absence of any 
other oscillations but those pro- 
duced by the natural cosmic and 
atmospheric waves. We will also 
review in this chapter the obser- 
vations of scientists and practi- 
tioners who clinically applied ay 


Deslandres, have been abe 1 
establish a correlation between 
the periodicity of calaclyams on. 
earth (ial waves, tides, carth 
quakes) and tht of th recur 
Fence of spot in the carth 
plane (about 27 days). 

We can observe that the 
graphs which render geoplaysi- 
electric (ionization, gascon- 
‘cv, aurora borealis north- 
=з ight), magnesic (variations 
ofthe earth field, compass spin- 


sites) phenomena, as a function 
oftime, are very appreciably par- 


oscillating circus, allel to each other and 10 the 

Finally we willtakeupıhe | Fig. | = Distribution of the highest intensity of curve of solar activity. An 11% 
‘very latest applications of oscil- | electromagnetic waves observed by Mr. Vincent, | year periodicity appears on these 
lating circuits to water and liquid эз a function of the moon phases. graphs, confirmed by numerous, 
sterilization, and to the activa- previous observations in the do- 


tion ofthe germinative power of 
plants. 

‘Obviously, the number of these applications, 
ited to certain domains, tends to rapidly expand and touch upon the 
yel pec posi by бирн, ар. неа 
and zoology. 

have discussed elsewhere the role played by cosmic radia- 
tions inthe development of living beings, due to the very oscillatory 
nature ofthe cell. Now, asa consequence ofthe earth's rotation and 
"he stars’ reciprocal motion, the cosmic and atmospheric radiation 
field is not constant, but rather variable. Living beings are subse- 
‘quently under the influence of these variable cosmic radiations, 
Whose nature either weakens or strengthens the cell's oscillatory 
balance. 

T have mentioned elsewhere! that the lunar radiation inter- 
feres with the waves of radioclectc stations. Every week, the 
recurrence of moon phases enables us to obtain highest and lowest. 


1, L'asivenion p.127, Gautier Vill publishers 
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main ofmeteorology. Inpaticu- 
lar certain tropical rainfall patterns show a 33 to 35 year periodicity, 
thee times longer than the previous one. 

researched the extent to which cosmic radiations which 
condition physical and meteorological phenomena, also influence 
biological phenomena and the development of living beings. 

‘As carly as 1801, while cosmic radiations were not even 
suspected, Hershel pointed out: “the scarcity of vegetation wien the 
sun hasno spots" Starvations recureveryeleven years in India with 
altemances of heat and rain, Prom 1901 to 1909, the canon Th. 
Moreux noticed that the wheat crop in France and in the world more 
or less followed the solar activity, so did arthritic conditions, andthe 
nervousness of students and teachers. 

1 compared the graphs of the solar activity, as recorded at the 
Mendon Observatory, with the statistics of wine production in the 
Bourgogne and Beaujolais regions, and I noticed that the outstand- 
ing vintages coincided precisely with the year of recrudescent solar 
activity. 

‘On this topic, Professor d'Arsonval agreed to present in my 


name at the Academie des Sciences (Academy of Sciences) on 
March 28, 1927, an original report entitled Influence of Cosmic 
‘Waves On The Oscillations OF Living Cells which is entirely 
reproduced here 


INFLUENCE OF COSMIC WAVES 

ON THE OSCILLATION OF LIVING CELLS 
(Paper by Mr. Georges Lakhovsky, presented on March 
28, 1927 to the Academie des Sciences (Academy of 
Science) by Professor d'Arsonval) 


In my book The Origin of Life, Radiation and Living Beings, 
that Professor D'Arsonval did me the honor to present to the 
‘Academic des Sciences (Academy of Science), at the siting of the 
15th of February 1926, I exposed my theory about the influence of 
(Cosmic) penetrating radistions on living beings. Asa matter of act, 
T demonstrated that the nucleus of each living cel, having the form 
of a tubular filament made of a dielectric matter filled with a 
conductive substance, could be compared to an 

oscillating circuit, equipped with selinduc- 


Inaddition, let's point out thatthe wine of 1811 was called the 
‘wine ofthe comet, and we could ascribe its excellent quality to this 
‘comet'sradiaton Iisthesamewith white Bordeaux and Bourgogne 

Tam sure that there are many other biological phenomena 
‘which recur periodically after a few years or a few centuries as a 
function ofthe relative revolution ofthe earth around the stars. Tam 
‘convinced that all the scourges which ravaged humanity during the 
Middle Ages: plague, leprosy, cholera, t... ad disappeared there- 
after without traces in other regions wili reappear some day, when. 
{the earth shall ooce more occupy the same position as then in relation 
to the stars, producing thus by interference with the cosmic waves 
the same oscillatory imbalances of the cells, which at that time, had 


‘these illnesses provoked by the interference of the stars’ radiations- 


tancos, electric resistance and capacity. The 
living cells can thus oscillate at very high fro- 
quencies under the influence of cosmic radia 
tion emitted by stars, 

made certain to verify the exactness of 
this theory by studying the influence of cosmic 
radiations (sun-spots, comets, interferences of 
stas? radiations, etc... n biological matter. 

му observations were based onthe curves 
recorded by the astroplaysicists of the Meudon 
Observatoire, curves which revealed since 1845 
‘the activities of the sun-spots, the frequency of 
magnetic disturbances, and the frequency of 
‘aurora borealis ~ northern lights. 

These three curves are appreciably paral- 
Jel. Т endeavored to study the existing correla- 
tion between these cosmic radiations, on the one 
‘hand, and the development of vital activity inthe 
plant and animal domains, on the other. As for 
any given individual, periods of fatigue and 
illness alternate with periods of health, in the 
sume way there is, for fruit and crops ia general, 
foreach species, years of good quality and years 
of rather mediocre quality. 

‘As to what concerns wine, according to 
‘the documentation established by the Chambers 
of Commerce of the Bordeaux and Bourgogne 
region, 1 observed that, from 1845 until 1915, 
‘the outstanding vintages corresponded exactly 
tothe highest activity ofthe sun-spos, as shown 
by the curves on Figure 2. 

"The results for rod Bordeaux wines are: 
Maximum of 1848: outstanding vintages of 1847 
‘and 1848; 


Figure 2 
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‘Maximum of 1858: outstanding vintages of1857 
and 1858; 

‘Maximum of 869: outstanding vintages of 1869 
‘and 1870; 

From 1880 to 1889: period of phylloxera. 

Maximum of 1893:rather good vintages of 1890 
and 1893; 

Maximum of 1906: good vintages of 1906 and 
1907, 


Figure 2 — Graph showing the coincidence of outstanding vintages with 
the intensity of the waves emitted by the sun and corresponding to the 
variation in intensity: 1) of sun-spot 2) of earth magnetic disturbances, 
3) of polar lights. The graph has been established for red Bordeaux 
‘wines; the greatest intensities correspond to the outstanding vintages, 
thelesserintensities correspond to the years of mediocre wines. We can 
establish a similar graph for the other vintages, notably Bourgogne and. 
Beaujolais wines. 
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THE RADIO-CELLULAR-OSCILLATOR 
AND ITS APPLICATIONS 


by Georges Lakhovsky 
тиз, Chapler2, fom La Sciensa sts Bonheur, Paris 1930 


1 demonstrated in the last chapter, how, according to my 
cellular oscillation theory, alteration in organic tissues came ftum a 
variation in the intensity of the cosmic waves" radiations and from. 
these waves frequency, thus causing the oscillation of the cells. 

"To reestablish the balance of these natural astral fields, the 
radiation of which we can no more directly influence, than a 
meteorologist can influence the weather, I thought of using а local 
oscillator, generating waves and cresting an artificial and auxiliary 
magnetic fied. 

Incidentally, I should add bat this method is analogous to the 
methods used ín radiotclegraphy, known as heterodyne and super- 
heterodyne methods. These methods use the interferences produced 
between the waves received and the waves generated by the local 
generator at the required frequency and intensity. 

About 40 years ago (1890) Professor D'Arsonval advocated 
the treatment of certain illnesses by high frequency electrical 
currents, that were at the time produced in waves strongly damped 
by means of a RuhmkorfT coil and a spark gap (arrester). 

My radio-cellular-oecilator is a generator of continuous 
waves of very high frequencies, the first application of triode lamps 
to biological research and pathological treatments. 

We know the difficulty of obtaining very short waves, be- 
‘cause of the parasitic capacitance present in electronic lamps due to 
the electrodes themselves and, within the bulbs, to tube sockets and 
connective wires. 

In 1924, when I studied the possible construction of a triode 
lamp oscillator for very short waves, shorter than 2 meters, the 
radicelctrical technique, in France and abroad, was still at the stage 
‘oflong-waves and the length ofthe so-called short-waves was in fact 
from 200 to 500 meters. 

Therefore, 1 had to do my own research in view of studying 
‘type of lamp appropriate to the generation of very short waves. 
"Thus, I have been led to design lamps with multiple electrodes 
enclosed in the same bulb. These multiple lamps have been patented 
in France! and in Germany. 

Later, I intentionally abandoned the idea of working this 
patent and prefered to give it up to the public domain, in a scientific 
ай, so tht no patent chim could oppose disinterested researches 
undertaken for the radioelectric prophylaxis of diseases, especially 

However, if the French industry did not engage in the con- 
struction of these multiple lamps, the problem was reconsidered in. 
Germany three years later and partly resolved as the double or triple 
"milti-vave" by Dr. Siegmund Loewe”. 

To reduce connections to a minium, as well as the parasitic 
capacity between electrodes, to achieve the generation of waves of 
less than 1.5 meters while avoiding low efficiency, deformation, or. 
distortion of the wave which would jeopardize the purity of the 
transmission and particularly alter tho modulation, I proposedin my 
Patent toenciose the oscillating circuit and its connections within the 
bulb. This invention, which cannot conveniently be applied to long 
‘waves is, on the contrary, casy to cary ош for very short wave 
circus, of which the bobbins are reduced to several turns of coil, 


1.а.1айьойу. French patent 601,155 of October 18, 
2.6. Lakvodky. German patent #427596 of May 26, 1925 
S Patent application ia Pance on May 7, 1927 
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evento a fraction of a tura, and of which the condensers have a very 
small capacity (Fig 3) 


im 


Fig. 3 — Triode generator of very short waves, after the original 
drawing of Lakhovsky’s patent. 


Practically, the oscillating circuit only includes а turn of 
several centimeters in diameter. The only connections geting out 
of the tube are the feeders, bringing in the plate voltage (anode 
voltage) and the heating current (thermo-current). 

‘These tubes can generate oscillations and transmit them by 
induction to outer circuits (aerials, loops, antennas). 

Beside the practical simplification, the improvement of the 
efficiency comes from the fact that allelecizonic elements work with 
the same degree of vacuum. This is what observed when | grouped 
within one same glass tubing the bulbs of a 4 triode lamp device 
(Fig. 4). The equal distribution of the vacuum among the various 
clectrodes increases the purity and stabilizes the functioning. 


Fig. 4-- Glass tube T helps maintain the same vacuumpressureinside 
shefour triodes ofa cassie resonance receiver, Author's reakzatin. 


According to this principle, I indicated the possibility of 
constructing not only a certain number of simple or multiple 
lectica cell oscillators but also all kinds of triodes or electronic 
amps contained in a same bulb. Figure 5, quoted from my patent, 
shows the diagram of a symmetrical oscillator, with double elee- 
trodes and filaments connected in parallel. This oscillator is 
completely enclosed in a same casing. 

ear 


Fig. 5 — According to the original drawing of the author's patent. 
Multiple triode including inside the bub the connections of a 
symmetrical short-wave transmitter, wich laments setup in parallel 


Figure 6, also taken from my patent, presents а double, 
symmetrical oscillator of which the filaments are connected in 
series. A possible tuning condenser is anticipated, which would be 
placed in the same vacuumed bulb as the electrodes and turns of the 


Fig. 6 — Muleple triode symmetrically connected with flaments in 
series, according to the original drawing of the author's patent. 


Fig. 7— Double triode multiple mp with symmetrical connections 
anda singlefiment,accordingto the original drawing ofthe author's 
patent. 


For long-waves, moreover, I indicated the possibility of 
putting together the circuits outside the bulb. 

“These various constructions are extremely general. We know 
ibat for all practical purposes Dr. Loewe has only introduced 
resistances and capacitances inside his multiple lamps, reducing 
therefore its use to low and high frequencies amplifications of long 
waves. These lamps’ efficiency is bound to be rather mediocre for 
the following reasons: great connection resistances, strong plate 
voltage (about 160 to 200 volts), and impossibility to stabilize the 
circuits and cause а resonance. 

On the contrary, T always anticipated inner couplings through 
bobbins and capacitances ensuring the greatest efficiency. The 
resonance is obtained through a variable condenser inside the lamp 
and commanded from outside without any mechanical element. For 
‘example, if you use the gravity field, it suffices to place a counter- 
weight on the sliding condenser and to direct the lamp in space. OF 
You can use a magnetic field produced by a magnet or an electro- 
magnet. (Fig. 8). 

T indicated the means of building an oscillator of good 
efficiency for ultrashort waves, with the possibility to tune it into 
ıa whole range of frequencies. 

To resolve this problem on a practical level, before people 
started to produce multiple lamps, 1 used а symmetrical oscillator 
including two triode lamps. Itis the radio-cellular-oscillator which 
Tused in 1924, at the wards of the Saltpetriere Hospital in Paris, to 


чеш and hoal geraniums inoculated with experimental lant cancer. 


Fig. 8 ~ Variable 
sliding condenser 
M, balanced with 
a counterweight 
W within а tr 


drawing 
author's patent. 


The simplified diagram of the radiocelllar-oscillator is 
indicated in Figure 9 (Mesny set-up). 


Fig. 9 —Sinplited diagram ofthe Lakhovsky radio-ceBular-oscilator. 


Plates, grids and filaments parallel connocted. The grids and 
plates circuits all comprise one tu. These two turns аге variably 
‘coupled between them. Plates and filaments are directly supplied 
with alternating current of the mains by means of the appropriate 
transformer. In these conditions, the transmission of waves starts as 
soon as the plug is connected onto the mains. By using a tuning 
‘condenser, one can produce the entire range of waves of a length 
‘comprised between 2 and 10 meters. The supply of alternating 
‘current creates a great number of harmonies with which the oscilla- 
ons ofthe various cells can enter into resonance. The fundamental 
wave length can moreover beregulatedaccording to the nature ofthe 
cells to be treated. 

The biological role of the radio-cellular-oscillator is to rees- 
tablish the oscillatory equilibrium of the living cell, threatened by 
any alteration, and in particular by neighboring microbes. When it 
resumes its normal vigor, thanks to the auxiliary radiation of the 
radio-cellular-oscilto, the cell can destroy the microbe itself by 
damping down its pernicious radiations. 

"The fundamental experiment I presented at the Saltpetriere 
Hospital demonstrates the functioning of the radio-cellular-oscilla- 
tor. Tt dealt with cancerous plants inoculated according to Erwin 
‘Smith's method. 

This fundamental experiment was the subject, on the 26th of 
July 1924, fa reportto the Societe de Biologie (Society of Biology) 
‘and it is reproduced here in extenso, from the society's newsletter. 
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ATTEMPT AT TREATMENT 
OF EXPERIMENTAL PLANT CANCER 
Report to the Society of Biology 
by A. Gosset, A. Gutmann, G. Lakhovsky, J. Мартов 


We know that we can produce tumors comparable to 
animal cancer (Erwin F. Smith)" on various plants, by inocu- 
lating them with the Bacterium tumefaciens. Using this 
method", one of us obtained experimentally a great number of 
tumors. These tumors have an 
indefinite growth; they might par- 
tially necrotize but they only die 
completely when tbe entire plant 
or at least the branch infected by 
the tumor has suecumbed to the 
cachexia. Even when surgically 
removed, these tumors continued 
to proliferate, 

We intend to study, in this 
present report, the influence of 
‘magnetic waves of great frequen- 
cies, obtained by means of a de- 
vice built by one of us, for thera- 
peutic applications and following 
histheoretical views’: the Georges. 
Lakhovsky Radio-Cellular-Oscil- 
lator. This device generates os- 
cillaions of a A wave length = 
about 2 meters, and corresponds 
to 150 millions (150,000,000) vi- 
bratioas per second. 

A frst plant (Pelargonium 
zonatum) has been experimented 
‘with a month aftr its inoculation. 
with Bacterium tumefaciens; it 
showed atthat point several, small, 
white tumors, of the approximate 
volume of a cherry kernel. The 


‘and the tumor could be taken offby the slightest traction. The 
necrosiseffect ofthe radiation was extremely elective, limited 
only to the cancerous tissues which it followed into the very 
depth and root of the tumor, the healthy parts, stalk and leaves 
remained unhurt and retained all their vigor. 

А second Pelargonium was treated in the like manner, 
but the time of exposure to the radiations was lengthened 
(eleven 3-hour sessions); 16 days after the first session, the 
tumor it carried started to necrotize and several days later it 
dried out completely. Аз in the first case, the healthy part 

remained unhurt. 

With a third Pelargonium 
which underwent nine hours of 
radiation (three 3-hour sessions) 
the necrosis of the tumor's lobes 
followed the same path. 

Sixteen control Pelargoni- 
umsremained untreated. All bore 
tumors in fall activity which of- 
ten became enormous. 

‘Asa summary, we may say 
that the Pelargonium which be- 
came cancerousafter inoculation 
ofthe bacterium tumefaciens and 
for which a surgical intervention 
could not prevent recurrence 
seemed to heal under the influ- 
ence of the magnetic waves indi- 
cated above. (Clinique Chirur- 
gicale de la Saltperriere) 

Avery clear conclusion can 
be drawn from this experiment 
and its counterpart. 

Ontheone side, we observe. 
that, on the control subjects, in- 
oculated with the Bacterium 
tumefaciens and left untreated, 
‘enormous tumors grew which by 
absorbing the plants vital energy 


кеен ОЕ и таша ad eran 
the radiation, witha24-hourbreak jared April 10, 1924. Weseethegrowthofthecancerous death. 
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grow rapidly, ike the check sample tumors, forming а great 
plarilobate mass. About sixteen days later, after the first 
treatment day, the tumor suddenly started to necrotize. A few 
days later (about 15days)the necrosis was complete; the lobes 
of the tumor, retracted and completely dried out, separated 
from the stalk bearing them, through furrows of elimination, 


1, Боба F. Sith An Dniodction o Bacteria? Diseases of Plans 18 ol, 
Philadelphia and London 1920. 

1.1. Magu, Reue de pathologie compares, Mach 1924, Two ober reports 
Wil be soon published inthe Revue de pathologie vegetale etd 'enioimologie 
‘arco and a tbe Annales de Insti Pasteur, 

3. Georges Lakhovsky, Radio-revue, November 1923 and Conference to 
L Boole Superieure des PTT. ae ul, 1924 


random from amongthe inoculated subjects, have been healed 
quickly and acquired a considerable vitality, as is proven by 
their growth, their continual development and abundant flow- 
ering. 

We can see it in the photograph (Figure 12), taken one 
year after the healing of the geranium. 

My theory of cellular oscillation, that I had moreover 
proposed before 1 realized this experiment, enables us to 
understand cancer pathology and to direct its therapy onto а 
new path. 

Cancer, mostly reaching older people, comes from the. 
ageing of tissues asa result of the cells and blood decay. This 
impairing of the cells results from a modification of the 


Fig. 11 Sight ofthe scar ofthe treated subject. Subject: Pelargonium 
zonatum, inoculated April 10, 1924 with the Bacterium tumefaciens, 
treated from May 24, to June 14, 1924, during eleven three-hour 
sessions with the Lakhovaky oscilator with antennas, photographed 
sfeeritheaiedon|uly24, 1924. (nique Chirurgicale dela реттеп). 


Figure 12 Sight of the treated subject after healing. — This 
pelargonium is no other than the one of Figure 10, treated by the 
Lakhovsky oscilator, on May 24, 1924, healed on the 4th of June, 
1924, and photographed in July 1925, As you can sea, this plant is 
in perfect health and abundantly flowered. On the other hand, the 
sixteen Inoculated but untreated check samples died long ago. 


chemical composition due to the contribution of foreign 
bodies which appear as residues ofthe organism. Such are, for 
instance, blood haematoblasts, rich in iron and phosphorus, 
produced by residues of fibrin, leucocytes, and hematites. 
Eacheell destruction brings with ita small mass of cholesterol, 
an insulating substance forming the armature of the nuclear 
filament, which later clogs the nucleus. Therefore older 
people first experience a decrease in the number of active cells 
and of the white and red corpuscles, which is reflected in the 
regression of the blood count, and on the other hand, an 
increase of the quantity of mineral (iron, phosphorus, 
hhaematoblasts) and organic (cholesterol) residues, These 
chemical modifications ofthe cell result in the variation of the 
cellular oscillation both in intensity, as a consequence of the 
changes of electric conductivity and resistance, and in the 
radiation frequency, because of the changes of capacitance 
and inductance. 

The decayed cell appears like a pendulum with a 
‘pendulum-bob one could have lengthened, shortened or dam- 
aged. This oscillatory disorder provokes, because of the 
excess of cosmic waves, а too rapid cellular division, which 
results in the formation of neoplasms, or cells vibrating at a 
different frequency from the regular frequency of the tissue. 
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For long years, it has been wondered whether cancer is 
contagious and hereditary, or whether it is caused by a 
‘microbe. Histological analyses seem to invalidate the exist- 
ence of amicrobe. On the other hand, inoculations of cancer 
‘only succeed, and moreover very rarely, with impaired tissues 
‘composed of abnormal cells, such as certain moles and this 
‘would seen to ruin the hypothesis of contagion and heredity. 

In fact, 1 believe that the true cancer microbe is the. 
neoplastic cell which forces the neighboring cells into oscil- 
lating at its own frequency, thus transforming by electromag- 
netic induction, the healthy cells into neoplasms. To prevent 
cancer, isto prevent this neoplastic induction and to give back 
the healthy cell enough vigor to reestablish its oscillatory 
equilibrium. 

Iwas pleased to observe that, apart from the skepticism 
ofa few, my experiments have been taken up again with great 
Success in France and abroad by various scientists and prac- 
titioners who understood the Future of oscillation therapeutics. 

Tt seems appropriate to quote the works pursued in 
Germany by Professor Esau at the Technisch-Psychaliches 
Institut of lena. 

Although directed toward paths sometimes very differ 
ent from mine, these works present a very clear analogy with 


those I have conducted from the use of a very short wave 
oscillator similar to my radio-collular-oscillator 


circuits on which variable plugs can be installed. Another 
device isprovided witha circular turn, of which a radial cursor 
allows connection to the necessary position 


Fig. 13 — Simplified diagram of Dr.Essu'sveryshortwiveoscilatr. 


‘The transmitter-ecei vers used by Professor Esau donot 
essentially differ from the devices I advocated. T indicated 
‘moreover that connections were irrelevant as long as they 
produced the desired very short waves. Professor Esau's 
‘connections, which were described in the technical magazines 
of Dr. Emest Busse, assistant at the leana. Institute", are 
characterized by the use of a single triode lamp, functioning 
їп direct current. The transmitters filament (Fig. 13) is 
supplied through a filter preventing high frequency back 
currents. The coilings are simple fractions of turns, asin the 
radio-cellular-oscillator, which only includes about halfa tum 
for each oscillating circuit. 

‘A test receiver (Fig. М) is provided with square loop 


4. De Ermes Busso, Die Erzevgung raura Wellen. (Radio Wel, No.49, 
1928, p.77. Venus) 
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Fig. 14 — Simplified diagram of Dr. Esau's very short wave receiver. 


The works of Professor Esau in the biological domain. 
are rather recent, for during the Radio-electric Symposium in 
Bremen (August 1928), he stated that he had been doing 
research, for only a year, on the physiological effects of ulira- 
short waves, or, according to his definition, very high fre- 
quency waves comprised between a length of 1.50 and 3 
meters, of which I indicated the use in 1924 in my report 
addressed to the Societe de Biologie, reproduced here. He 
indicated then that since July 1928, he successfully con- 
structed a very short wave receiver. 

About this subject Professor Esau pointed to the fact that 
the main difficulties came from the electronic lamps, and that 
he had to use foreign lamps, particularly French lamps, which 
are more appropriate for very short waves techniques. 1 
indicated earlier that, 4 years before, I had studied and had 
these special short-wave lamps built, which were designed for 
my radio-cellular-oscilltor 

I shall also point out that a very short transmitter has 
recently been used by Dr. Frantz Seidel from Vienna, for the 
destruction of bacteria, particularly in the sterilization of 
milk“ This subject will be investigated at a later time. 


3. Oscar Gadamer. етот and er rid of application. (Der 
Deutsche onion, August 31, 1928, L VI, p. 240, Bein.) 

6. Lesondesulra courte conre ааста (Бадо Жей, suey 27,1929, 
Na. d.p. 108, Vienna) 


LAKHOVSKY’S VIBRATORY CIRCLE 
“Author Unknown, Source: BSRE fles 
‘Translated from the German by Bodo Capeller, 1988 


“We owe to magic all progress in physics and chemistry.” 


The Ри profesor with the Russian name 
Georges Lakhovaky claims to capture, with so 
called open vibratory circa (сс огей), 
‘cosmic waves and pass them on to humans (neck 
antenna) and planta. Healing of people has been 
verted by French and Пайка medical praettio- 
теп, healing of Cancer injected plants has been 
proven through photographic records. 

"The vibratory circles are manufactured fom. 
heavy copper wire with a dlametr of 510 mill 
meters. Those wires 58 milimeters in diameter 
had amore pronounced effec than the much thin- 
ner variety. The spiral (ofthe open ended circle), 
which ean be single or double, ie guided around. 
the plant and is supposed to be insulated against 
з support by “Ebonie” (1). 

Tasead of copper wire medical practioner 
Dr. Ernst Busse (Garmisch, Germany) recom- 
mende the ue of din copper tubing “because of 
the short wavelength of comic bration only the 
surface effect (skin effect] is effective (bat means 
Че‹шсйу is only present on the surface of a com- 
ductor, notin the middle) which requires the use 
of maximum surface area Besides dis the tubing 
ia easier to work with and has Jess weight (Pri 
us Correspondence 10/1953) 

Helmut FriedensdortT (Berlin, Germany) did 
report already in 102, from himself as well at 
‘thers, оп the ellectveness of an open vibratory 
‘circuit against lumbago among other ailments, He 
inserted в simple isolated copper wire into вот. 
cal tubing and portioned и tthe problem spot 
ina manner that both wire ends didnot ouch). 

‘Canon Smythe of Great Brain did proceed 
in asimilar manner “The only tools required are 
‘sone mete length of lexible electrical wire and 
* dereal pendulum The ищо в removed. 
at both ends for a length of 2 centimeters, the 
Wire is stripped and the wire strands ше removed 
excepi a single strand. Then the wire is laid out 
оп a table and the pendulum is portioned over 
the wire enda, It wil rotate over the postive end. 
in a clockwise motion, over the negative end in 
reverse. Then one proceeds to make a knot at 
the negative end for Identification purposes. Ie 
should be portioned on the left ийе of the body 
oria tho vicinity ofthe log, the bare wire pointing 
to the Кё. The wire may be installed over the 
dothing and can bo braided or fastened with safety 
pin, the enda should point into the proper direc 
бш. 

“Апий in one toe should be treated by us- 
ing the wire ike a stocking holder wound around 
the leg where the knotted end will point to the 
Jef, The author makes no claims for the healing 
arthritis but reports a lessening of pun. 

“Wih severe headaches he wire s wound past 
above the eye level around the head o that the 
negative end rests over the left temple. 


Оча Lamina, 1015) 

‘Severe coughing i treated with one wire 
around the гош, another one around the abdo- 
^A jast started cold la removed by our associ 
че in few hours with two wires, one with the 
positiv connected to the negative end ofthe next 
wire joined as a 2 meter long wire. "I wound the 
wire over the shirt under a sweater around the 
‘hes untl T reached undar the arm різ and made 
sure that the negative end is on left side of the 
chent pointing to the left, the positive end point- 
ing the opposite way. 

Smythe published this in a paper many years 
ago called “The Other Half of Medicine. He is 
supported by the research of a recently deceased 
fiend, Dr. Martin of Airalnes, France who had 
been promoted to the medical faculty in Paris in 
1932 with a distertation “Diagnostic 
Radiesthesique en medecine veterinaire” under. 
the tutelage of Professor Nathering-without an 
examination! In 1935 a Dr. Girard presented а. 
imlar thesis before the Unversity at Lyon. 

Medical practitioner Arnold Manalicher 
(1880-1958) from Salzburg carried in his rear 
pocket an open vibratory circuit which айо acted 
ea call detector, 

‘Vibratory circuits proliferated alter the am 
noucemeni by Lathovaky' discovery as “throat 
antennas, broadcast jewelry and healing chains” 
Ип the market place. I cannot say st the moment if 
they were of the open or closed kind. 
between the two kinds exits a fundamental dit. 
ference ш иг ísctvn, open circuns reduce 
the tension within the body, dosed стона raise 
ACA closed broadcast chain can easily be trans- 
formed into an open one when ii opened and is 
closed with an insulator between (rubber band, 
sik thread) 

"The open circuit Ü nothing new at all. Dr. 
Beck, former head of the municipal children's 
lini in Bayreuth say “the open bronze rings of 
the Ныша area from grave sites can be under- 
stood as protection against radiation effects very 
Similar to the rings worn by the Negro tribes 
around the arms, legs and throat” The ancient 
Germans wore “broadcast jewelry n order to 
сов а moder word-an open solar spiral. Dr. 
Heermann has revived thia. He write "vigor 
ing iver and intestines the solar wheel acts like a 
plated iron spiral vith the winding running from. 
Фе conter clockwise.” 

Smaller-sewn into green material- в my usual 
sd in stomach ulcers and swollen glands, Under- 
‘neath his ilasration (not shown) the researcher 
explains: “a spiral ending growth rays to the ab- 
demen". 

‘The never ured Dr Buse, since 1954 has also 
tried ош open rings belde vibratory chains and 
bela, Earlier he replaced acupuncture needles 
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with metal fol band aids and states now in a let- 
ter dated 491954 “stend of metal tol one may 
этч lyf lit by wearing open eoppor 
gy on certain ger and join When you pu 
ее 
copper wire onthe corresponding Фиби an im- 
caedis change of pale à ба radi рш 
Gan be observed 

Оз tk mocha зба prt i 
быз ре fe da wei rapes oy de 
achieved remi 

Tam very much indebted о this vera ma 
al prac 

dace dg erc бы 
ing рога) was required to Вой a second 
теш which reduces organic funcione ned 
dk lx lac Qo ond tgs Bw ok 
ready reported in the chapter “Amulet” As б 
{the application of suminum a eoncerned би 
welder Herbert Ваза (born 1921) fom Freiburg, 
Окшау ba шокшо ny years ege or 
to called “Zalemente”. According to the descrip- 
"on war recently manuiacured бот a thre 
eil Шу whlch reais da oven med 
flecrum magic)" of Hermetic fune. We are 
барыай doen chk dud ry шурет 
to protect from dangerous radiation of echnical 
rl comic me ed oe these mace “rm 
dln protective antenna? They lok Вы and 
эе meant to be teed inthe morning sad 

"Wierer the effect ofthe vibratory екеш 
cn the word of plants һы been shown i 1905 
en sick ele ees were heded ota Hanbury, 

“The Vienna engineer Lambert Вады (bom 
1905) сазе, during a growth experimentin 194 
on orange ses, accelerated grow by surround 
ing the re han olla wire прод. 

"LE. Бири шей ош in 154 the following 
pedes ih dn Labborly bass erue 
ent He connected the fit on a three sak head 
Моро Eve кома манов, би second 
to ground, бе third one t water which wat re- 
placed every 24 hour. In le than a week би 
Ent buds began о form, win four week other 
stan woe formed and developed ети wh 4 
tono plant withered away 
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Hlastratlon At This tusrudon shows а Lakhovsky experiment on a Cancer 
infected geranium plat. The cancerous growth ıs clearly vue. Pelargonium 
‘natu (Geran) inoculated with Bacterium afi on Apr 106, 1624 
"ad photographed Jane Gh, 1924. It wll be observed iba the siem of tbe plant 
‘ear a mamie пош 


Tlostration C: The ist plant three yeas ler. The an 
‘enna ring has comply healed the plan: and protected 1 
Боп oer damage. To the side are two unprotected ше 
‘contro plants of same age that became тешкә of the sae 
eee. Photog on March 13, 1928. 


Tilostration B: An astounding discovery by Pol Lakhovsky: а free sanding 
эше rng manufacnired from copper that stsrounds the geranium caused he 
Plant to drop the cancerous growth (resting n the rim of he container) and made 
the plant whole арип. Photographed June 1025, 


Pere credis These (мес Шатаа are designated 
‘thes I, V, and VIT Labhonkye Sect oa 
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THE LAKHOVSKY 
RADIO-CELLULAR OSCILLATOR 
а synopsis by Jorge Resines 

What you are about to read is my resume of the book La 


‘Science et le Bonheur, Longevite et Immortalite par les 
xibations — Science and Good Health, Longevity and Immor- 
tality Through Vibrations — by Georges Lakhovsky. More 
specifically, this synopsisencompasses Part Ш, chapters 1 and 
2, being pages from 137-171 of said work, and whatever I 
translate from it will be forwarded by the words “Lakhovsky 
said” 

Mr. Lakhovsky begins by indicating the influence of 
heavenly bodies upon all facets of everyday life, from their 
influence upon the cells up to how magnetic compasses are 
affected by magnetic storms originating in the Sun (he refers 
the readership tohis book L'Universion, published by Gauthier- 
Villars of Paris, France). He says that the French Astronomer 
Mr. Deslandres with his collaborators at the Observatory of 
Meudon have established a cycleofabout 27 days for sunspots 
affecting both tides and earthquakes. This lapse is part of 
‘another larger cycle of 11% years (or about) that most usually 
forms in tum part of another, larger, cycle of 3 to 35 years. 

Mr. Lakhovsky also discovered, as indicated by the 
smali circles atthe lunar orbit of Figure 1, that lunar radiations 
provoke interferences with the waves broadcasted from 
radioelectric stations at said marked positions, 


Figure | 
LI = Full Moon 
13 = New (Dark) Moon 


L4 = Waxing Moon 


Carrying hisresearchesastep further, helped also by the 
people atthe Observatory of Meudon, he correlated the highs- 
and-lowsofthree different factors (to wit: а. Sunspot activity, 
b. Perturbations of Terrestrial Magnetism, and c. Polar Au- 
Tora) with the type of wines collected at different French 
regions, For a single zone and type of wine, his findings are 


‘shown in Figure 2 (next page). You will easily notice how the 
highs of the three factors are in coincidence with the best 
collections of wines, with a single exception: the 1880-1889 
period when the grape-wines were massively attacked at 
France by the “Phylloxera” plague. Though Mr. Lakhovsky 
does not explain the reason for this adverse period (when the 
‘opposite was expected), he does voice his opinion that cellular 
and biological phenomenais periodically affected by the same 
type of radiations (and the generated-sicknesses they pro- 
duco), proposing at the same time to destroy the scourges by 
overriding the "astrally-produced radiations” (his words) 
with this ““Radio-Cellular Oscillator.” 

‘About the basic concept behind his devices, Lakhovsky 

said: "To re-establish the balance of these heavenly fields 
from nature, upon which variations we are able to act directly, 
unlike Meteorology which cannot make weather change, 
»villresorttoalocaloscillating generator of waves creating an 
auxiliary artificial electromagnetic field. 
y the way, Imust add this method is analogous to that. 
employed in radiotelegraphy and known under the names of 
heterodyning and superheterodyning. These procedures em- 
ploy the interferences generated between the received and 
generated waves by a local generator, at the necessary fre- 
‘quency and intensity.” 

Mr. Lakhovsky states that his inspiration came from 
Professor Arsene D'Arsonval, who in 1890 had put forth the 
‘opinion that different sicknesses could be eliminated by 
‘means ofhigh-frequency currents. He continues on, explain- 
ing that by about 1924 he studied the possibility of generating 
‘waves under 2 meters in length, but that the electronics of said 
period considered “short” only those waves from 200 to 500 
metes 

Toovercome such a hindrance, Lakhovsky developed a 
‘vacuum tube with multiple-electrodes and received two pat- 
ents forit— French Patent No. 601,155 granted in October 18, 
1924 and German Patent No. 427,596 granted in May 26th, 
1925 afterwards another scientist ofthat time, Dr. Siegmund 
Loewe, improved on his ideas and demanded a French Patent 
‘on May 07, 1927 (this Patent is not indicated as either granted 
‘or not; farther investigation is needed here). 


Figure 3 
“HHT = Ранма High Volage C = Condenser 
"HT = Neve High Voge 5 расы 
с тв [prse 


P Pus 
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Figure 2 - RED BORDEAUX WINES 
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Graph showing the coincidence of outstanding vintages with the intensity of the waves emitad by the sun and corresponding t; 


variation in the intensity: 1) of sun-spots, 2) of earth magnetic disturbances, 3) of polar рм. Th 


graph has bean established for 


red Bordeaux wines; the greatest incenskcles correspond tothe outstanding vintages, the lesser intensities correspond to the years 
‘of mediocre wines. We can establish a similar graph for the other vintage, notably Bourgogne and Beaujolais wines. 


‘To produce waves “‘under 1% meters'' (his words), Mr. 
Lakhovsky enclosed within a vacuum tube's glass vessel 
different elements, as is seen in Figure 3. Abontthis new type 
of tube, Lakhovsky said: "The oscillating circuit does not 
involve buta loop witha diameter of several centimeters. The 
only connections going ош of the tube are the supply wires, 
leading he plate-voltage and the heating curet. These tubes 
can generate oscillarions and transmitthem toexternal circuits 
(equare-loop antennas) by induction.” 

T will stop now the synopsis to introduce a personal 
comment: Itis not clear on the illustration of Figure 3, WHY 
the filament is connected — in а controllable fashion as the 
schematic indicates— to the loop "8"; neither dose clearly 
indicated whether the tube is one of direct or indirect heating 
and which ype of vacuum tube — existing atthe time, with its 
Specifications ofthatera served as the foundation to develop 
the tube of Figure 3, and how this was made in both constitu- 
ents, procedure of manufacture, ct. 

Neither is it indicated if there was a constitutional 
‘modification involving a change of material(s) for the new 
type of tube Mr. Lakhovsky first employed. 1 do not want to 
spoil anybody's fun in experimentation, Lam just suggesting 
caution... Let's go on with Mr, Lakhovsky. 


Another feature employed to ensure a high-quality 
‘when in use by Mr. Lakhovsky was to puta groupofelectronic 
‘tubes, as illustrated in Figure 4, directly over these lines, in the 
same vacuum pump. Asallthe tubes were connected in series, 
‘when the apparatus was made to work it produced the same 
degree of vacuum within them all. 


Figure 4 
Lp L b= Identical Vacuum Tubes 
T= joining tube 


А further development of his idea, "extracted from his 
patent” he claims without indicating which one (French ог 
German) this is, is the multiple triode illustrated in Figure 5. 
From its analysis we notice that Mr. Lakhovsky adhered to 
electronic theory, which says that electricity is a flow of 
electrons, andin a semiconducting device asthe usual vacuum 
‘ube there is only a single direction of flow, from the "Cath- 
ойе” (or negative pole) to the “Anode” (or positive pole). In 
‘he multiple triode of Figure 5, the filaments are connected in 


©, = Grid Tube No. | 
Py Gy F, = Same for Tube #2 


ate 
viciis E 
of which Lakhovsky says: *'This illustration, also taken from 
my patent, shows a double and symmetrical oscillator where 
ТООК: 
eventually, to place within a condenser so located as the 
Stn ccc a E 
chr 


AHT = Positive High Voltage 
ВТ = Positive Fitment Vokage 
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Figure 7 shows us a double-oscillaor with a single 
filament, that is the two lamps of Figure 6 within a single 
vessel and with just one heat-source, 


Figure 7 
+HT = Positive High Vokage 
+- BT = Positive and Negative Flament Voltage 


F= Flament S= Loop of Coll 
G, = Grid No. | P, = Pace No. | 
Grid No.2 P) = Plate No. 2 


+AT 


1 remind the readership that all the models of vacuum 
tubes shown so far are for short waves under 2 meters. 
Lakhovsky indicated that to obtain long waves it sufficed to 
place the same elements outside a vacuum tube. 

After saying that everything so far shown were just 
"extremely general things” Lakhovsky said: “One can, 
almost, say that Dr. Loewe just introduced resistances and 
capacities within his multiple-tubes, where performance is 
justreducedio amplifying low and high ftequenciesupon long 
‘waves. The performance of these tubes is very mediocre 
because of the following reasons: a) Heavy linking resis- 
tances, b) Strong plate-votages (about 160 to 200 volts), с) 
impossibility of coupling circuits and thus producing a reso- 


Figure 8 
M = Mobile blade of condenser 
ied blade of condenser 
W = Weight to move blade "M* 
Turning point for the combi- 
nation of "M" wich "W 
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ere, in the former comment, is an apparent contradic- 
tion: Lakhovsky criticized Dr. Loewe for including resis- 
tances and capacities within his multiple-tubes, while at the 


Figure 9 

A = a Lakhovsky Triode. 

В = another Lakhovsky Triode 

С = Loop associated to Grids 

D = Loop associated to Plates 

Е = Connection to Flament 

Е = Connection to High Voltage of 
Transformer secondary tap $, 

ih Voltage tap of AC Transformer 


å 


secondary 

S, = Flament Voltage tap of AC Trans- 
former secondary 

Tr= AC step-up Tranformer with a 
tapped secondary winding 


same time he did the same! But Lakhovsky”’s capacitors are 
different to the common types. 

What he did was to "'separate"' a variable condenser’s 
blades and to “counterweight” the moving blades, as indi- 
cated in Figure 8, so that the blades would move within the 
fixed armature ofthe condenser as the whole tube was rotated 
and weight ““W'’ responded to gravity! He does not indicate, 
‘thus making it an object of personal experimentation on the 
par of the readership, if there was jus one or more of these 
special variable condensers. 

Now, in order to produce a wide range of frequencies 
with only two of his special trodes, Lakhovsky built the 
""Radio-Cellular Oscillator” that is shown in schematic form 
in Figure 9, which he used at the Clinic of Salpetriere in 1924 
ло treat and heal Geranium plants which he experimentally 
inoculated withthe disease of cancer it was mounted, he says, 
according to the “Montage Mesny, thus indicating that one 
man called Mesny originated the setup at that time (this is 
another source for researc, пу finding ín old books from 
either the 20s or "30s anything made by a Mr. Mesny). 

"This is what, on the device, Lakhovsky says: "Plates, 
grids and filaments are connected in parallel. The circuits of 
grid and plate have each a single loop. These two loops are 
coupled variably between themselves. Plates and filaments 
are fed directly from the Alternating Current of the place by 
means ofthe appropriated transformer. Within these condi- 
tions, itis produced the emission of waves because it is 
‘branched the intake of current upon the electrified section. 

"Using, accordingly, a condenser it is possible о pro- 
duce the whole spectrum of waves between 2 and 10 meters 
of wavelength. The supply from AC produces large number 
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‘of harmonics upon which can enter into resonance the oscil- 
lations of different cells. Therefore, the fundamental wave- 
Jength can be regulated according to the nature of those cells 
to treat 

"The biological role ofthe Radio-Cellulr Oscillator is 
to re-establish the oscillatory equilibrium in the living cell, 
‘under threat by any alteration, particularly by a close microbe. 
When recovering its normal strength thanks to the auxiliary 
irradiation from the Radio-Cellular Oscillator, the cell can all- 
by- itself destroy the microbe by counter-acting its deleterious 

» 

Mr. Lakhovsky goes on indicating that he established 
‘the aforementioned concept as the foundation of his device by 
first inoculating several plants of Pelargonium zonatum with 
the Bacterium tumefaciensinorder'o generate tumors similar 
to those of animals in plants (nis source was: An Introduction 
Jo Bacterial Diseases of Plants by Erwin F. Smith, London and 

Philadelphia, 1920), He was helped with inoculating the 
plants by Мг A. Gosset, Mr. A. Gutmann and Mr. J. Magrou, 
the latter being the one who had more articles published onthe 
subject ofplant-inoculation (see the Revue de Pathol, Vegetale 
€t d'entomologie agricole and within that the Annales de 
‘institut Pasteur, by this author). 

He then applied his Radio-Cellular Oscillator, using 
waves of about 2 meters, which he equated with a vibration of 
150,000,000 cycles per common-second. He broadcasted the 
oscillators output upon the infected plants and got them all 
back to health after a given time. He had already explained 
‘howhis oscillator worked to his fellow Frenchmen inan article 
 (Radio-Revue, November 1923) and a conference (given at 
the Ecole Superieur des Postes, Tlegraphes and Telephones 


‘on June 2nd, 1924). 

After detailing how the experiment in plant-healing 
progressed and how the plants were healed, he goes on to 
explain that — in his conception ~ cancer is provoked by an 
"aging" of the cells that makes them both reproduce at a 
slower rate and to evacuate a higher amount of wastes. This, 
in combination with radiations coming from space at different 
times, produces an oscillatory disequilibrium in the cells 
resulting in cancer of different types. Mr. Lakhovsky rejects, 
‘onthe groundofhistologicalexaminations he performed, both 
the "microbial" theory of cancer and its hereditary transmis- 
sion. 

Ifyou have followed all of the writing up to this point, 
carefully noting the concepts involved in Lakhovsky's proce- 
dures, you will remember that: 

(0) His Radio-Cellular Oscillator created an auxiliary 
electromagnetic field capable of restoring balance to the 
diseased cell(s) and body. 

(2) This was done 


waves that did NOT comply with what he needed for therapy. 

(5) He included, within his special tubes, a variable 
condenser that could be tuned to the desired capacity by 
‘moving the tube in space so that the internal variable capacity 
could generate the coupling needed in therapy. 

TF all of this has been, so far, ап essential group of 
conditions necessary to produce the short waves of about 2 
meters then why ~ as seen in Figure 9 — does he place two 
electrified loops OUTSIDE the vacuum tubes of his special 
design??? 

Incompliance with this‘“loops outside" line, he goes on 
quoting the works by one of many foreign scientists who, be 
claims, have followed his line of research: 

Lakhoviky says: “It is convenient to quote the works 
made by Professor Esau at Jena's Technisch-Physialishes 
Institut (Germany). If they are directed by ways somewhat 
different to mine, his works show the similitude of using an 
oscillator of very short waves similar to my Radio-Cellular 
Oscillator. Professor Esau's emitter and receivers do not 
differ essentially from the apparatus I champion. I have 
already indicated that the arrangements of constituents are 
indifferent, because they produce the very shor waves needed. 

“The setups by Professor Esau — described in the 
Institute's technical magazines by Dr. Ernest Busse (see Die 
Erzeugung Ultakurzer Wellen — Research on Ultrashort 
Waves — in Radio Welt, No. 49, page 77, Vienna, 1928), 
secretary 1o the Institute of Jena, are characteristic because 
they employ single triode working with DC. 

"The emitter's filament — as seen in Figure 10 — fed 
by a filter preventing the retum of high-frequency currents. 
Windings are made with simple fractions of tums, as in the 
Radio-Cellular Oscillator, which does not involve but a half- 
ur per oscillating circuit. 

"An experimental receiver (see Figure 11) is supplied 
with a circuit possessing a single square-loop, upon which can 
be made variable taps. Another apparatus is possessed of a 
single circular-loop upon which a radial cursor allows to take 
just the necessary fraction of circuit 

“Works by Professor Esau in the realm of Biology are 
very recent, because at the August 1928 Radioclectric Con- 


by means of very short 
waves (during the period 
he experimented) of 


Figure 11 


about 2 meters and 
150,000,000 cycles per 
second 

(3) To achieve the 
necessary shortness of 
wave he introduced dif- 
ferentelementswithinan 
evacuated glass-vessel, 
thus creating a different 
type of vacuum tube. 

(4) He purposely 
indicated that external 
elements created long 


ый 
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gress of Bremen (see Les ondes ultra-courtes et leur champ 
d'application — Ultrashort-waves and Their Field of Applica- 
ion — by Oscar Gadamer in Der Deutsche Rundfunk — 
German Radio — of August 3 1st, 1928, volume VI, page 240, 
Berlin) this author states that after about a year he investigated 
the physiological effects ofultashor-waves thats, according 
to his definition, waves of very high frequencies between 1%. 
and3 meters in length, of which I have indicated how [employ 
them in a 1924 communication to the Society of Biology 
(Note: tis on the inoculation and healing ofthe Pelargonium 
zonatum, asexplained on page four of this writing). Prof. Esau 
then indicated that, since July 1928, he builta receiver of very 
short waves 

“About this subject, Professor Esau remarked that the 
main difficulties come from electronic tubes, for he was 
forced to use foreign tubes, particularly French ons, that are 
better fitted to the technology of very short waves, І must 
remind (the readership) that four years before him I studied 
and had built these special lamps for short waves, to be used 
in my Radio-Cellular Oscillator. 

“Lwill alo point out thatan emitter of very short waves. 
has recently been employed by Dr. Franz Seidel of Vienna for 
destroying bacteria, particularly to sterilize milk (see Les 
ondes ultra-courtes contre les bacteries — Ultra-short Waves 
Against Bacteria — in Radio Welt — Radio World, January 
27th, 1929, No. 4, page 108, Vienna). 

We have two definitely contradictory positions in the 
same chapter dealing with the same type of device: 

(Ist) In the paragraph translated under Figure 3 of this 
paper, Lakhovksy emphasized that the elements to produce 
ultrashort waves (under 2 meters) must be inside the tube. 
Figures 3 to 8 are dedicated to showing specific constituents 
forthisspecial type oftube. Though heonlyspeakson Triodes, 
‘there is no reason to suppose he did not experiment with 
Tetrode and Pentode tubes (plus others of his own design not 
‘usually covered in publicly available technical literature). 

(2nd) The formerly-indicated conditions change radi- 
«ally when he speaks of his experimental device employed to 
eliminate tumors affecting inoculated plants, this being the 
device of Figure 9 of this paper. Notice how the emitting 
elements in this apparatus are outside the vacuum tube; 
furthermore Mr. Lakhovsky claims that other, similar devices 
developed by Professor Esau at Jena’s Technisch- 
Physicalysches Institut are based in his internal” design 
‘when the opposite is quite true! 

Grd) In order to make a better synopsis, 1 went back to 
read my copy of The Secret of Life, a translation into Spanish 
by M. Aquilar (Madrid, 1929). Therein are explained the 
basics of the Multi-Wave Oscillator but the Radio-Celluar 
Oscillator is NOT shown. It is reproduced in the 1924 
communication tothe Society of Biology. Neither source 
‘mentioned here reproduced the special vacuum tubes, with 
internal constituents, as explained in La Science etle Bonheur, 
the subject of this synopsis. 


(ith) In Mark Clement's The Waves that Heal, the 
Malti-Wave Oscillator is explained as: "The apparatus con- 
sists ofa transmitter and a receiving resonator, both arranged 
30 as to set up an electromagnetic field in their immediate 
vicinity.” The Multi-Wave Oscillator seems, in my opinion, 
derived from the “experimental receiver" of Figure 11 plus 
those of Heinrich Hertz (as I have indicated in my Some Free 
Energy Devices, а BSRF publication, quoting directly бот 
The Secret of Life and introducing complementary informa- 
tion from other sources), rather than from the multiple-tubes 
shown in Figures 3 through 8 of this paper. 

(Sth) Considering everything explained from (1s) to 
(4) itis my opinion Mr. Lakhovsky produced several types 
ofapparati along different lines of research, while pretending 
in his books that only a single-line of investigation was being 
pursued. 

What are the reasons for doing this? There are many: 

C) Trying to disorient his fellow scientists by covering 
‘phisactual intentions and actions, so that the actual secret of 
‘the apparati rested with him. 

(O Tryingtofoil any attempt by the “organised medical 
profession" to steal his "secret" — whatever this could 
actually be. 

С) Having discovered something thathe wantedtokeep. 
for himself in the course of his researches. This is, in my 
opinion, the most likely possibility, for Mr. Lakhoviey's 
researches were well-received in Europe, South America and. 
Asia before WWII began. Even more, һе was outspokenly 
backed by men of science and Academies of great reputation. 
and his enemies were very few (outside of the USA, of 


Ido not mean to slander him and his researches, I just 
want to indicate the necessity for greater and deeper research 
into what be did from all possible sources of information. 


VERY IMPORTANT NOTE. 

In order to facilitate the understanding of the illustra- 
tions, Г have taken а few liberties to aid the non-French 
speaking associates 

(I). All the ‘lateral letterings”” from Figure 3 to Figure 9 are 
of my doing, they did not exist in the original text. 

(2) 1 changed into English, keeping the true meaning in 
translation, the writing in Figure 2. 

(3) Tmade some additional lettering in some illustrations for 
‘greater understanding: L to LA in Figure 1; Ladded the 
“С” in Figure 5, the same “С” was added in Figure 6; 
Finally, I added the "Н in Figure 8 for greater clarity. 

(4) In French the letters "HT" are the abbreviation of 

"Haute Tension" that means in English “High Volt- 
age”; in Spanish we also use the word “Tension” in 
electricity meaning “Voltage,” as the French do. The 
letters “ВТ” stand for “Basse Tension” which I trans- 
late not as “Low Tension’ but as “Filament Voltage” 
for this is the actual meaning. 
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‘The present invention has for its object an appa- 
ratus capable of sending out simultaneously differ- 
ent wave lengths so that among these waves or their 
harmonics there is found almost always one or 
several capable of producing the best effect sought. 
for any application whatever. 

There is used for that purpose the property of 
open circuits having well determined wave length if 
they are excited by electric impulses emanating from 
discharges of any source. 

The radiating part of the system, producing 
waves of various lengths, is therefore constituted by 
а certain number of concentric open rings of differ- 
ent diameters, which are maintained insulated by 
any appropriate means. Theserings may or may not 
be terminated by small spheres forming capacities 

‘These rings may be arranged either in the same 
plane or in different planes so as to form any 
surfaces, such as portions of cones, spheres, parabo- 
loids, ellipsoids, ctc.., these surfaces being of a 
nature to concentrate the waves in a determined 
direction in the manner of a reflector, for example. 

‘These rings may be fed by any producing device 
whatever of high frequency, for example, a combi- 
mation comprising a trembler coil (or any other 
transformer) and a high frequency circuit provided 
with a self-induction coil and a capacity. 

One of several points of this high frequency 
circuitis orare connected to the end of one orseveral 
of the rings forming the radiating apparatus. The 
other rings not connected are excited by induction. 

The complete apparatus (coil, high frequency 
circuits, rings, etc....), may be mounted in a box or 
upon a small board capable of sliding along a guide 
or rocking so as to be able to be placed in the most 
convenient position. 

Та the accompanying drawing, by way of ex- 


ample, not limitative, there is shown: 


Fig. 1 a diagram of the system. 
Fig. 2 the position of the rings in the form of a 
cone, 


Fig. 3 the apparatus mounted upona fotor base. 

In Fig. 1 thereisseen at T the transformer or coil 
(Р the primary, S the secondary of this coil), V the 
screw of the trembler, C the condenser the discharge 
of which across the spark gap E produces oscillations 
inthe self-induction coil L1, which in its turn acts by 
induction upon the self-induction coil L1; this self- 
induction coil L2 is connected on one side to the first 
exteriorringa, on the other side to the following ring 
b. It thus forms an electrostatic field of high fre- 
quency which induces oscillations in the other rings 
6 def 

‘Asamodification, L2 may be suppressedand the. 
rings a and b may be connected each to one of the 
ends of L1 

One of the ends, or even any point of the self- 
induction coils L1 or L2 may likewise be connected 
to any one of the rings. 

Fig. 2 shows the arrangement of the rings in the 
form of a cone. The open circuits a, b, c... can be 
constituted by solid conductors. They can also be 
tubular circuits, this being advantageous, since, for 
the same bulk, the radiating surface is larger. Fi- 
nally, the area of the cross section of each of these 
various circuits can vary from one circuit to the other 
for instance, this area can decrease from the periph- 
ery (ring a) to the center (ring f) of the radiating 
system. 

Fig. 3 shows the apparatus mounted upon a foot. 
Aalong which itcanslide, in order tobepplaced at any 
desired height and upon a hinge B which allows itto 
be oriented upon the horizon, 

1 claim: 

1. An apparatus adapted to produce electric 
fields ofhigh frequency having multiple wave lengths, 
comprising a high frequency producing device, a 
series of high frequency radiating circuits consti- 
tuted by concentric insulated split rings of different 
diameters, the split ends being spaced from each 
other and terminating with small spheres. 

2. An apparatus adapted to produce electric 
fields ofhigh frequency having multiple wavelengths, 


comprising a high frequency producing device, a 
series of high frequency radiating circuits consti- 
tuted by concentric insulated split rings of different 
diameters and terminated by small spheres forming 
capacities. 

3. An apparatus adapted to produce electric 
fields ofhigh frequency having multiple wave lengths, 
comprising a high frequency producing device, a 
series of high frequency radiating circuits consti- 
tuted by concentric insulated split rings of different 
diameters and arranged in one and the same plane the 
split ends being spaced from each other and termi- 
nating with small spheres, in staggered position as 
regards adjacent rings. 

4. An apparatus of the type described compris- 
ing a base, a plate slidably mounted on said base, a 
support pivoted to the said plate, a series of open and 
insulated, high frequency radiating circuits mounted 
on thepivoted support, and a high frequency produc- 
ing device for the excitation of the said circuits. 

5. An apparatus adapted to produce electric 
fields ofhigh frequency having multiple wave lengths, 
comprising a high frequency producing device, a 
series of high frequency radiating circuits, said. 
circuits being open, insulated, and having dimen- 
sions different from each other. 

6. An apparatus adapted to produce electric 
fields ofhigh frequency having multiple wave lengths, 
comprising a high frequency producing device, a 
series of high frequency radiating circuits arranged. 
inthe same plane, said circuits being open, insulated, 
and having dimensions different from each other. 

7. An apparatus of the type described compris- 
ing a transformer, a high frequency energizing cir- 
cuit fed by the said transformer and provided with a 
self-induction coil and a capacity, a series of open 
and insulated high-frequency radiating circuits hav- 
ing dimensions different from each other, and induc- 
tive connection between two of these radiating cir- 
cuits and respectively each of the poles of the 
outgoing element of the high frequency energizing 
circuit, 
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This invention relates generally to electric de- 
vices excited by electric impulses and more par- 
ticularly to multiple wave length conducting 
and/or producing menns. This invention has for 
йз primary object the provision of such means 
disposed within а vacuum tube or а tube contain- 
Ing rare gas or ges. 

My work over » pariod of more than 20 years 
has Jed тл to the ballet that there is great need 
for means conducting and/or producing multiple 
‘wave lengths which may be employed ir many 
Industrial and mecical Beds. Suitable appara- 
tus for producing waves of various length is dis- 
Closed im my U. S, Lasters Patent No. 1202585, 
Gated June 12, 1954. “Embodiments of this appa- 
Tatus have been in use the world over. Because 
Of the need for simplification in such apparatus 
зо that ft may be hancy and easily used by per- 
Sons lacking skili In electrical matters, 1 have 
concluded that by providing one unit which in- 
corporates oscillation generating means and ав. 
other in which the wave lengths are produced, 
the apparatus may be more universally used in 


ducting device in the form of а vacuum tube. 

"he present invention further arnte:aplsies 
the incorporation in such а tube, of mews for 
varying the effect of wave lengths, or selectively 
‘employing the means therefor enclosed in or 
forming part of sald tube. 

‘This invention further seeks to provide a tube 
of the indi--ted type Incorpersting means for 
generating oscillations. 

“Another object of the invention is to provide a 
single unit Wich contains an oscillation genera- 
Vor, which produces waves of definite frequenry, 
жэй further indvetance means each permitting 
emanation of wave lengths of various values, 

‘The structural features of my invention also 
dorm a material part of this disclosure, tae ob- 
‘ects and advantages being attained in structures. 
much аз shown in the ace mpanying drawing, 
whick. exemplifies the invention. "The following 
Specification, based on said drawing, more clearly 
Points out the purooses and advantag a of my im- 
‘vention. 

Ta tho drawina: 

Fiz. 1 а vertical, partial sectional, partial ele- 


(asan 


‘ational view of a tube incorporating features of 
шу favention. 

‘Pig. 2 а similar view of an alternate form 
thereof. 


Capacity, Thus, I provide a сой 18 having great- 
fest capacity and successive coiis 


top and bottom, and provide a supporting croas- 
ва piece 1 on the lower portion of the wire I1. 
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feach of the colis i8 to 25 producing by induc- 
on а different wave length, as сап be under- 


bby glass posts GI and 42, sald posa 
ported on the seal IED, as by а ban 
Vide extensions for the terminal wires 18a and 
Wha end connect вый extensions 44 and 48 to 
‘the upper ring 30 and the next lover ring 31, ree 
spectively 

"The rings 20 and 31 may become the primary 
inductance members, Whereas the remaining 145 
constitute the secondary inductance members аз 
Before set forth. Electric current conducted to 
the suitably spaced rings 30, 1 will cause а spark 
A8 to be drawn between the rings 30 and 31 pro- 
‘Ving oselliations emanating from electrical dis- 
Charges therebetween and causing the radiation 


fection, Pig. 4 llustrates how such wires may 
Be made progressively smaller in the succeeding 
colis 1e, 286, and žic, ete. Similarly, I have 


пшпеткі 288, 31d, 31d, 33d, Md and 354, ete. In 
‘Such various manners, the wave length producing 
‘effect of the secondary calls or rings may be ar= 
rived at, 

"The secondary coils or rings may be round or 
somewhat Mattened wire as shown in Fig. 6 or 
tubular as in Pig. Т, offering & yet greater fea- 
‘ity of design. 

‘The devices of Pies, 1 and 2 above described 
may be incorporated in the system shown in said 
U. S. Letters Patent by connecting one of the 
Tings a, b, с, d, e, or f with plug 1! of Pig. 1, 
since either terminci 18, -6 is in contact with 
Primary inductance memt x 11, To this end а 
Conductor «mot shown) connects such а ring with 
sald plug or socket, 

12 Pi. 8, I have shown а modification of the 
invention which comprises а vacuum tube 80 con- 
taining а plate BI and а plurality of different 
‘wave lengths producing grids M, 83, and M. I 
Connect each grid with а variable capacity de- 
Vice, such as 85, 84, and 1 carried by sald tube 
Và and preferably by Ша base support #2, whereby 
‘Ga grids may be selectively connected into an 
‘operating circult (not shown) by means of the 
respective prongs Wi, 88, and 60, and the plate 
prone 61. ‘Heating or other exciting means may 


‘support brings about change of the capacities M, 78 
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M and 87 and cutting in one or more of the 
gris 62, 82, and M. 

‘The effect of the spark as produced in the 
dorm of the invention depicted in Pig. 3 may be 
further utilized In Fig. 8 in which T also incor- 
porate а vibrator 81 which produces electrical 
овала by а spark intermitientiy generated 
between the end of the primary inductance mem- 
‘ber Па and vibrator armature 64. In other re- 
‘sects the structure follows that of Fig. 1. 

Т may be noted that any type of spark pro- 
ducing or oscillation generating means may be 
‘substituted for the vibrator shown. ‘The tubes 
‘shown in Pigs. 3 and 8 may be used in the manner 
described for Pig. 1 by connecting one terminal 
ff the base as set forth to produce an Induction 
effect. These tubes may be also connected across 
both terminals with a suitable potential to obtain 
the spark effect. 

rom the foregoing it may be seen that T have 
provided tubes in various forms for the purpose 
Of generating and conductins muliple ware 
lengths. Other forms of the invention may be 
produced within the spirit and scope of the Ine 
‘Yention as claimed. 

"Having thus described my invention, what I 
claim as new and desire to be secured by Let- 
ters Patent, ls: 

1. A device of the character described com- 
prising а vacuum tube having an envelope and 
base, ргизшгу inductance means, and а phi- 
rallty of separate secondary inductance means 
of dierent length for radiating waves of various 
lengths extending above said primary inductance 
means, all said inductance means being arranged 
‘within sald envelope. 

2. A device of the char-cter desertbod compris- 
ing в vacuum tube hoving an envelope and base, 
а primary Inductance member ахлу arranged 
in sald envelope, and а plurality of secondary 
‘inductance members spaced apart and independ- 
ent from each other each member surrounding 
в respective portion of sald primary Inductance 
‘ember and within the feld of nuance thereof. 

3. A device of the character described com- 
prising a vacuum tube Laving an envelope and 
base, а primary inductance member axially ar- 
ranged in said envelope, and a plurality of sec- 
ondary inductance members each surrounding 
the primary inductance member and within the 
{eld of influence thereof, each of sald secondary 


a pair of split ings in inductive relation, and а 
Pinralty of secondary inductance members each 
Comprising split rings, sald latter rings being ar- 
Fange in diferent planes and being of different 
length to produce a different wave length elect. 
In в device of the character described, 
means for producing multiple wave lengths com- 
prising a wire member, enclosing dielectric 
Means for sald member, and a plurality of sepa- 
Tato wire colls of different lengths on said di- 
«есше means and in the feld of inductance of 
said wire member 
Т. In а device of the character described, 


10. та a device of the character described, 
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THE RUSSIAN LAKHOVSKY REJUVENATION MACHINE 
by Bob Beck 
from the November 1965 Journal of Borderland Research 


In September 1963, Dr. L.O. Anderson, 
‘Anderson Research Center Director and BSR 
‘Associate, phoned me about a "marvelous 
electronic machine" purported to “cure” 
‘almost any human ailment. I've looked into 
dozens of these “modalities” every year; о 
‘with extreme skepticism 1 gathered instru- 
‘meats and took offto check another posible 
ho. 

1 found а heavy spark-gap Tesla Coil 
inside four-foot cabinet. This console was 
rigged to circular “antennas” and was par- 
tially shielded inside а home-built Faraday 
саре in the living room of Dr. Anderson's 
‘fiend. hadn't functioned in overa decade, 
‘and had been given up by some twenty-odd 
‘medical instrument repairmen and engineers 
‘as unfathomable 

"The machine, which had no nameplate 
ос other identification, turned out to 
Lakhovsky “Multiple Wave Oscillator’ 
MWO. Fortunately the present owner had 
found patents and two books describing its 
operation. We were able to reconstruct the 
‘circuits and after several hours had it operat- 
ing perfectly. The machine was not a hoax. 

Lachoviky didhis researchpriorto world 
War II and died in 1942. No infringement 
сап be involved in duplicating Lakhoviky s 
‘work, since his U.S. Patent #1,962,565 ex- 
piredin 1951 and isin public domain, Ihave 
{ound from the book The Waves that Heal 
by Mark Clements that MWOs are exten- 
sively used in hospitals in France, Germany 
sod Italy, and although tested in a New York 
Hospital with fantastic success, MWOs re- 
"main practically unknown in the United 
States, 

MDs testing Multiple Wave Oscillators 
reported up to 98% cures of terminal cancer, 
arthritis and other "'hopeless" conditions. 
Case histories were complete with before- 
andafter photos. Often rejuvenation was 
demonstrated, not only in human beings but 
in plants and animals as well! 

Зо, on Sept. 18, 1963, I designed and 
‘built a modem MWO based on Nikola Tesla 
and Lakbovaky’s original work and patenis. 
‘Thetransistorized instrument fits into a brief 
сазе and weighs under 14 Ibs. Experiments 
with the MWO on some eighteen volunteers 
have demonstrated almost unbelievable ro- 
sulis. At this writing, Oct 20th, every single 
subject, including myself, reports fantastic 
sins. 

My mother, age 72, who has suffered 
from hypertension and glaucoma for many 
years, measured absolutely normal blood 
pressure the moming after her first treat- 


‘ment. And theeyetension, tested by her MD 
he week following, had dropped to a lower 
point than inthe previous two years. Another 
‘woman with a long-standing back condition 
says she was permanently relieved in one 15 
‘minute exposure. An asthmatic with chronic 
‘bronchial complications claims he is now 
symptom-free afler two exposures and her 
husband with a bad dermatological condition 


malic Mr. МУС who bad broken his leg 
Skiing last Decemb. Because of an old 
polio complication the broken leg had never 
esed and Mesh surrounding the fracture 
‘was in a very poor, waxy condition. Afer 
tne exposure he phoned o say he had re. 
tained feeling in Ве area. The nextday we 
‘made an “afer photo slide of nearly nor 
mal tissue. 

A ftiendsufferingallergiesoflongsiand- 
ing says she can now eat anything and her 
MD admits e as startled by her youthful 
appearance and new vitality. The Lakhovsky 
Шеше iustated many such rejvca- 
"ons as an unexpected side effect of cancer 
cases. Subjects wrinkles disappeared along 
with the tumors! 


THEORY OF OPERATION 
Lakhovsky pointed out that all cells ca- 
pable of reproduction contain in their nuclet 
“filaments” of highly conductive material 
surrounded by insulating media. This fila- 
‘ment, which may be the RNA-DNA com- 
plex, is always in the form of a spiral or helix 
in other words, acoil Therefore, each will 
react аз a tuned circuit if its resonant fre- 
quency can be approximated by an external 
oscillating сой. 
Lakhovsky didn't carry this to it's con- 
clusion; however, I postulate that by exciting. 
the nuclei with electromagnetic energy a 
“charge” can be induced by the long estab- 
lished principle of electromagnetic induc- 
tion. This demonstratively raises the energy 
evel and perhaps the vitality of every cell in 
the field simultaneously. Since each cellis 
anindividual, and of slightly different physi- 
cal dimensions, the exciting wavelengths 
‘must be multiple, and must span a broad 
frequency spectrum. Diathermy machines, 
limited to crystal-controlled single frequen- 
cies inthe 27.255 MC region, can do nothing 
but hoat the tissue; and yet this approach, 
abandoned by Lakhovsky in the 1930s, can 
‘til be found in "moder" doctor's offices! 
"The Electrumotive Force (EMF) pro- 
duced by the MWO and induced ín the cell 
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mucleuscanraiscthecell'smetabolicrateby 
Electrolysis, and perhaps jog the RNA-DNA 
memory" and reproductive capabilities to 
their level atan earlier, younger age, thus the 
rejuvenation. Even more subtle changes 
might be postulated, such as magnetic "pro 


‘one's system by mouth orby injection — such 
эз vitamins, food or medicine ~ must first be 
absorbed in proper solution and ratio with 
‘unknown tract elements, then be transported 
by the blood to affected tissue only to be 
possibly rejected by the target areas. 

Perhaps in cancer the EMF induced by 
the MWO raises the vitality and memory of 
‘marginal cellsto normal reproduction levels. 
Inthe case of other disease, perhaps а cell's 
given higher energy levels can more readily 
‘throw off action. 


A WAVE FOR EVERY BODY CELL 

‘TheMaltiple Wave Oscillator described 
Ihere radiates a bandwidth of radio frequency 
(RT) energy from the audio frequencies up 
‘beyond microwave frequencies. By actual 
‘measurement with standard field strength 
meters, this vast bandwidth of frequencies 
‘andharmonis can beshown Tn fact, ablush 
glow of “brush discharge" surrounds the 
‘antenna when operating. A fluorescent lamp 
held anywhere within several fest of the 
‘subject glows brilliantly. Within this mul- 
tiple-wave ange of frequencies, every cell in 
‘thebodycanfind its ONE resonant frequency 
‘and absorb energy at its own natural wave- 
Jeng. 

‘Obviously the Electrostatic energy can- 
‘not penetrate the body. This is known as the 
“skin effect". However, the Electromag- 
‘otic component of the energy can and does 
permeate and will induce an EMF in each 
cell И is precisely this energy to which 
Lakhovsky attributes his almost miraculous 

ing, although no delete- 
rious side effects have ever been reported for 
human reactions, the MWO has input power 
exceeding 35 watts. It radiates RP interfer- 
ence over a bandpass of 15 Kilocycles to well 
beyond 250 Megacyeles. The Federal Com- 
munications Commission has stiff penalties 
forunlicensed transmitters and radio and TV 
interference — not to mention making all 
your neighbors very unhappy. We operate 
‘our machine in a shielded room, and the 
battery input prevents RP interference from. 
feeding back into the power line. 

‘The deluxe MWO diagrammed here can 
be built by any intelligent 16-year old with 
readily available electronic parts. 1 do not 
‘plan to build, manufacture, sell or otherwise 
‘exploit this device, as my interest is purely ia 


Original cover providing template 
for aluminum МНО antenna. 
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research. Several Associates given this cit- 
cuit have successfully constructed MWOs. 
We would certainly like to hear from any 
BSR Associates who undertake this project, 
but please do not communicate until after 
building the unit. I cannot correspond over 
details which ay intelligent person would be 
ıable to thresh out with his or her own techni- 
cal fiends. 

‘tone stage we had planned construct- 
ing a much higher-powered unit but the re- 
sulis with the "portable" are зо gratifying 
‘hat Model Two was shelved. Extensive tests 
эге scheduled with plants and animals, and 
every effort із being made to remove any 
element of "suggestion" fom теша, А 
Physician friend is cooperating with the 
project by sending a few 
"problem" patients for test. 
Tris much too soon, however, 
to make а finished statement 
concerning the MWO's po- 
tential. No cures can be 
claimed evenif obviously dem- 


onstrated, since ош laws are 
controlled by medical unions 
forbidding the use ofthe word etery 


except by MDs. Ви I have 
satisfied myself with nearly 
twenty miracles in these few 
weeks of tests that the MWO 
might well be the most prom- 
ising deviceto come to lightin 
many years. 

Thave one request, that no 
one building this device ever 
be tempted to charge a fee, 


be available completely free 
ofehargeto anyone needing it. 


CONSTRUCTION TIPS 

My MWO is built on an 
11 x 11% inch plastic panel. 
Components extend 3% in 
below this, so the unit fits 
nicely into small attachecase. 
The 6 volt battery was а 
Sonotone lifetime Nickel Cad- 
mium unit; however, five war- 
surplus NiCads (1.2 v each) 
wired in series would be ess 
expensive. 

My first unit used a tran- 
sistorized driver for the Tesla 
Coil but the Ford coil works 
‘equally well, is far cheaper, 
‘but has the disadvantage of 
‘making a buzzing noise. The 
Ford Model T coils may still 


be available at Pep Boys stores in California, 
‘or can possibly still be purchased from J.C. 
Whitney & Co., 1917 Archer Ave, Chicago, 
IL 60616. The spark gap was made from 


Points, 1950, do very well). The relay spring 
arm can be tuned by a Nylon 6-32 screw 
adjusting its natural spring tension. The gap 
must be carefully tuned for maximum output 
for every individual, since the subject's ab- 
sorption seems dependent on his body fluids 
and weight. Adjust for maximum sparking at 
random times and intervals Between several 
Of the inner antenna rings. 

The automatic timer, zero to 15 minutes, 
‘the meter, the internal battery charger, the 


RECcircuts ek.areallsinply conveniences 
‘and may be left ош of the circuit without in 
any way subtracting from results, By not 
building in these deluxe features, the entire 
MWO will cost much less to build. Use 
plastic instead of metal screws around the 
high voltage coils. High voltage capacitor 
‘an be tracked down at surplus stores or wel 
stocked electronics parts sources. The Tesla 
Coilmust behand woundss itis notavailable 
commercially. 

Webave determinedexperimentally that 
a workable pair of antennas, radiator and 
resonator, can consist of 16 concentric rings, 
ranging from an ouside diameter of 10-144 
inches down lo 1/2 inch. These were con- 
structed by cementing a one-foot square of 


Reynolds kitchen aluminum foil to an 11- 
inch square of thin fiberglass. The outline of 
cach set of circles was carefully scribed with 
a sharpened compass, razor or Scripto Made. 
By scoring or cutting the aluminum foil was 
cut through to the plastic backing and the 
waste area strips pulled away before the 
cement hardened, Excess cement was re- 
moved with a solvent. The gaps were then 
‘cut with the razor. Note that gaps are alter- 
‘nated in position each 180°, as per drawing 
‘onoriginal cover page. This was drawn from 
эп actual antenna and you can set your com- 
pass distances for each ring from it. Keep 
paps between inner rings narrow to encour 
age random arcing between rings. Trim tbe 
‘comers from the gaps of the three or four 
outside rings to discourage fixed arcing at 
these places. Also be sure to clean away шу 
bits of foil between rings. These also will 
cause fixed arcing 

Tn use, the ring second from the outside 
is connected to the high side of the Tesla 
secondary. (Refer to “antenna terminal"" on 
‘original cover page illustration) This is the 
radiator coil, The arcing from this ring to the 
outside ring causes the “shock excitation" 
‘ofthe fourteen other antenna elements. Since 
ach radiator is of different diameter, the 
array spans a broad, multiple-wave segment 
ofthe Radio Frequency (RF) spectrum. The 
other antenna element, called the Resonator, 
is connected with a five-fool, high-voltage 
meter wire to the ground side of the Tesla coil 
secondary. 


PUTTING THE MWO TO USE 

"Theantennaand resonator are suspended 
ftom non-conductive supports about three 
fet арап, such as wooden chairs with no 
nails or screws. The subject of the experi- 
ment, preferably with all metal removed 
from their person, including belt buckles, 
zippers, hooks, fasteners, coins, hairpins, 
earrings, rings, etc, is seated on a wooden or 
plastic rest between the antenna and resona- 
tor (hung vertically, the foil rings toward the 
subject. Unless the Resonator is powered by 
a separate Tesla Coil it will not are. Metal on 
the subject will produce eddy currents in the 
field of radio frequencies, reducing their 
effectiveness.) Experiments should ast from 
nineto over 15 minutes. A four-day interval 
between experiments is recommended. Four 
such experiments over 16 days should saf- 
fice to demonstrate anything 

Warning, two-inch sparks can be drawn 
fiom antenna; зо keep subject at least three 
inches away. Iftoucheda mild and harmless 
sting can be felt. HF effects can be demon- 
strated in a darkened room by holding a 
foorescent lamp anywhere near the subject. 
The RF energy will cause the lamp to light 
although no wires are touching i. Field 


strength measurements read several wats of 
power from the audio frequency spectrum to 
beyond 250 megacycles. 

The illustration to the right is from 
Clement's Waves That Heal, Lakhoveky's 
illustration ofa living cell. “Та the centre is 
а twisted filament which, possessing self- 
inductance and capacity, constitutes an os- 
cillating circuit. The similarity to a sbort- 
wave circuit is manifest; the filament shown 
here oscillates likea coil having a very small 
‘number of'spirals.” He quotes Lakhovsky: 
"Brery living being emits radiations", and 
adds: “the living cell canthusplay the part of 


a transmitter or receiver of exceedingly short Nuclear 
radio-electic waves which give rise to high Fluid 
frequency currents in the circuits of the cel 

tular nucleus.” 


THE FOLLOWING PHOTOS were kindly furnished by Borderland Sciences 
Research Associates from their own experimental work with the MWO during the 
years of 1964 and 1965. 


‘THE PRINTED-CIRCUIT ANTENNA follisgluedtoan | inch square of I/6thinch, 
thick fiberglass. Spray one surface of the fiberglass with Hobby Shop spray glue and. 
stretch smooth-surfaced kitchen aluminum fall across it. Press the foil on firmly from. 
thecenter out, smoothing out repeatedly witha soft cloth. Any remainingair bubbles 
can be released through a small pin hole. The circles are more easily cut f you make 
a jig with a 16-inch square of plywood with a headless пай for a center post. Using 
the antenna pictured on the front cover as a pattern, mark and notch an old ruler 
or stick where each circular cut is to be made. This marked guide ruler is mounted. 
over the antenna on the plywood jig as shown at right. The foil-covered surface is 
then turned clockwise with the left hand against the Scripto blade held firmly in the 
successive notches by the right hand. Be careful to cut through the foil. If you don't, 
папе the cutouts afterward, you may also lift or tear the rings. Ifa metal grommet 
is placed in the terminal hole in the second ring this will prevent the high-frequency 
arc from burning the foil and fiberglass during operation. Copper foil can be used 
fortheprinted-circuit antenna ings but deposits build up on it from arcing, wherever 
it occurs. There is no deposit buildup on aluminum foil 
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THE RADIANT ENERGY ofthe MWO is 
‘obvious in this three-minute time exposure 
during operation in a darkened room. Note 
thebrush discharge of etheric energy ай along 
the edge of the outside ring, going three or 
four inches. Look at the random arcing 
between the antenna rings, down to the 
eighth ring! This antenna received full power 
by being mounted on the MWO case, directly 
at the postive end of the Testa Сой. 


AT LEFT IS А TYPICAL EXPERI- 
MENTAL SETUP, with a chair for 
"guinea pig? between antenna and reso- 
nator. Beck's original equipment called 
foran 18-inch lead wire from the positive 
end of the Tesla сой to the antenna. It 
маз found that there was too much loss 
of power along this wire. The later 
development shown above has the MWO] 
set upright, with the antenna mounted 
directly against the positive end of the 
Tesla Coil in the case. 


THE INTERIOR HARDWARE 
LAYOUT is shown at right in this 
photo of another MWO, neatly pack- 
aged for an attache case. A. The five Ni- 
Cad batteries, 1-1/4 volts each at full 
power. B. Timer. C. Tesla Coll. D. 
MISVAC transformer (for house current 
‘operation if desired). E. Spark-gap using 
‘modified Chevy Six points. F. Model T 
Ford Сой. G. Battery Charger. 
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RECTIFYING THE FORD COIL OUTPUT usinga IB3GT or IG3GT high-voltage tube. 


То Spark Gap and Condenser Wind 15 or more turns of fairly heavy insulated copper wire 


нех 


around the middle of the Model T Ford Coil. One lead from the 
winding goes to the Hi-voltage output of the Coil, and to pin 2 or 7 
ofthe 183 tube. The other lead goes to the other pin, as only two 
pins ofthe tube, 2 and 7, are used in this hookup. The souped-up ог 
rectified voltage is drawn off the top of the tube to the spark gap and 
condenser. 


MODIFIED VERSION OF THE BECK TESLA COIL 

115 volt house current into the back leads of the 
6 vole transformer, one green lead to the T Coil 
negative terminal, the other to an SCR 45 amp Diode 
to make direct current to the Plus terminal of the Т 
Coil A I2-volt current tothe T Coilheatsitup and wil 
not increase the spark. Radio Shack’s 63 volt, 3 amp 
transformer does very wel for a power supply. 

Wrap 16 turns of insulated hookup wire around 
the middle of the T Coil and feed to pins 2 and 7 ofthe 
183 rectifier tube. Feed the plus output of the T Coil 
into pin 2 or 7 of the 183 also. 

Hivoltage from the top of 1B3 goes to Spark plug. 
Widen gap of plug to 1/8 inch or more for maximum 
‘output of Secondary coil to Antenna. 

‘One 10,000 WVDC (Working Volts Direct Cur- 
rent) commercial-type Capacitor, on the plus side, will 
do very well in this circu. Capacity canbe from 0015 
to 005 microfarads. 

Beck's tunable Tesla Primary called for 20 or more 
‘tums of bare wire for his movable contact but experi- 
ence shows that 16 turns of insulated #19 wire for a 
Primary and adjust one turn more or less for maximum. 
spark at Plus end Secondary сой. This is 4-1/4 inches of 
#34 insulated wire, or 4-3/4 inches of #32 insulated 
wire, for 420 turns оге ог less on 1-1/4 inch соот 
in.long. The Primary is wound on a 2 or 2% in. coil 
form. There should be heavy insulation between 
Primary and Secondary to prevent power-loss arcing 
between Coils 

REMEMBER, the goal is thin blue, or blue-white 
spark at least 3/4 inch long at the plus end of the 
Secondary. When fed into the center hole of the 
Antenna it should light up lice a Christmas tree, with 
arcing between every ring. Feeding the coil output into 
The center hole gives more power to the shorter wave 
lengths. We get plenty ofthe longer wavelengths from 
‘other electrical apparatus and from power lines 

This coll would be a good high-frequency power 
supply for Kirlian Photography. 


Resonator 


Antenna 


THE TRANSISTORIZED MWO 
By Gerald W. Steele 


Here ie tentative information оп the solid-state MWO. I say tentative since 
this ie the 3rd version I've built. The first used an automobile spark coil for 72 
but I found this undesirable since it lacked higher frequency haraonics. Even worse, 
the lower frequency ones could be harmful to living system 

Version 2 was with а small black and white TV flyback transformer running at a 
slow (100 pulses per sec.) pulse rate. I eventually sped it up but could never get 
the required 1" spark fron the Tesla coil. 

This version uses a color TV flyback and a higher power discharge circuit. 
Nominal lowest frequency 18 1.5 Khz though it could go as low ав 270 Hz. 

All diodes, SCR, and transistor can be substituted with universal replacement 
types available at electric part outlets. 

‘As you can see, electronically it is simple. The power metering circuitry in 
the original MWO can also be used here if desired. I've had enough trouble 
maximizing the output of this device to worry about monitoring the power. 

This device is excellent for use 1а Kirlian photography several ways: A modified 
circuit could be used for A, for a wide range of pulse rate settings. 

There are two possible voltage sources for Kirlian use, each with unique 
characteristics. First is the output directly from T2 with or without the Tesla coil 
circuitry connected. Second is the Tesla coil output itself. 

Other modifications include rectifying T2's output. The old MWO manual 
recommended the use of a tube rectifier out there are solid state types available. 

Be sure it is a color TV high voltage rectifier. Connect ao shown: 


One question may arise in the builders mind: the need to heatsink SCR. No need. 
Not much heat generated. 

Be sure R3 (or combination of resistors forming it) get ventilation. They get 
hot. 

Always short Cl just after turning off power to work on the device. Remove 
short before reapplying power. The device is perfectly safe if you exercise care. 
Ré is a safety feature, it discharges Cl when turned off - but still short Cl when 
servicing, a standard safety procedure. 

І am making constant improvements. The alternate values given for R3, 05 may 
give greater power at a higher pulse rate. I have yet to try them since 225 watt 
resistors are hard to find and apply. Besides it seems to work quite well as it 
stands. The only complaint one might have is the cost of construction principally 
due to the flyback transformer Т2. But scavenging could help here. 

Enclosing the spark gap in a plastic box could reduce its audible noise level. 
Ventilation of the spark gap gives more consistent operation. If the spark gap can be 
physically constructed above R3 the heat will produce air currents giving natural 
ventilation. 

Ав I said, I am making constant improvements. Its too early to finalize it, but 
perhaps other associates may be interested in constructing and improving it. The 
lack of interrupter contacts gives a high level of reliability and consistent output. 
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Its too early in use for me to comment on its effects except that I think it is 
quite positive. 


CIRCUIT DESCRIPTION: 

The circuit consists of: low voltage oscillator, high voltage capacitive 
discharge generator, and Tesla coil. 

The low voltage oscillator consists of Ql a unijunction transistor operating as 
a relaxation oscillator. Frequency is variable from 270 Hz to 26 Khz with most power 
generated at 1500 Hz. VRI controls this frequency. The DC Power for this circuit 
Comes from a voltage doubler on the power transformer low voltage windings. The low 
voltage DC value was chosen to be as low as possible with consistent firing of the 
sca. 

The high DC voltage is rectified and filtered in Cl. Rl is surge protection. 
The high DC voltage charges C5 through R3 until Ql fires SCRI whereby C5 is 
discharged through the primary of flyback transformer T2. 05 protects the SCR from 
high reverse voltage transients. 

The secondary of T2 feeds the adjustable shunt spark gap and then through the 
Tesla coil resonating capacitors. Two capacitors are used here due to voltage 
requirements though one l5Kv capacitor could be used. From this point on it is all 
standard MWO fare. 

Transformer T2 is expensive although any used color TV flyback could be tried. 
In all experimentation or adjustment the goal is maximum spark output at the Tesla 
coil secondary. 


АА 
бу ew 

7 yar 

Wek. RR TP 


С 
РА 


See nete 


ect 


Note: Optional ground for Tesla coil secondary, if it reduces output do not use. 
R3 made from four 25K 10w resistors in parallel. ҮКІ linear taper. Cl may or may 
not be polarized. C6, C7 could be single .0025/15KV capacitor. SCRI, Ql and all 
diodes can be standard replacement equivelants. 

MFR Type: Tl - TRIAD. T2 Stancor HO 6246, Thordarson fly. 

Alternate values: R3 - 1K ohm, 225 watts; C5 - 1 microfarad, 600v. 


THE LAKHOVSKY MULTI-WAVE POWER SUPPLY 
by KLARK KENT 


Many of us have read the Borderland Sciences Research Foundation (BSRF) 
Publication "The Lakhovsky МНО" in which electrical wizard Bob Beck 
astounds us with tales of wonder. He tells how he was informed of the 
location of an old Lakhovsky Multi-Wave Oscillator that had been declared 
"unfathomable". He was able to reconstruct the circuits and after several 
hours the machine worked perfectly! 


Mr. Beck and fellow experimenter Ed Skilling designed and built a modern 
version of the MWO based upon Nikola Tesla's and Lakhovsky's original works 
and patents. Georges Lakhovsky, a herald of the New Age, was no doubt a 
Skilled experimenter and investigator of the Life Energy. This is evident 
by his practical application of Nikola Tesla's famous coil. 


Super Science has updated both Lakhovksy's original and Bob Beck's 
adaptation of the Multi-Wave Oscillator. Looking at the schematic diagram 
in Bob Beck's article, we will eliminate everything but the 12 volt 
battery (or 12 volt power supply), switch, Model T Ford Coil, high voltage 
capacitors, and the Tesla Coil. A large high voltage diode is added to 
rectify the output of the Model T Ford coil which leaves us with a stripped 
down but thoroughly functional МНО power supply. 


12 volt lantern battery. J ا“‎ 
+ 
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Diode, ECG-513, 45kv - 


Spark gap - 
Capacitors; .005mfd 010,000 volts - 


Tesla Coil 


Resonator antenna connection - 


Before proceeding further, let's remember that the MWO is an experimental 
device and not for any healing or medical purposes! А11 experimenters 
should be in at least reasonably good health when building or experimenting 
with this high voltage, high frequency Tesla Coil Multi-Wave Oscillator 
power supply. i 
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LET'S BUILD! 


To begin our MWO Tesla Coil power supply project, we can round up the 
needed parts and components. Basic parts list: 


-12 volt power supply; this can be a 12 volt lantern battery available from 
Radio Shack or any plug in power supply rated from approx 2 to 7 amperes 


-Model T Ford Coil; these old time induction coils are still available from 
J.C. Whitney Co, 1917 Archer Ave, PO Box 8410, Chicago, IL 60680. The MWO 
power supply will work adequately with the Model T Ford coil but a 
transistorized driver for a modern "hot rod" auto ignition coil will 
produce a Tesla Coil power supply with far more power! 


-Switch; the on/off switch can be of any type. There is a switch already 
present on the plug in 12 volt power supply. I prefer to add a second 
switch of the key type, which prevents unauthorized use of the unit and a 
piece of vinyl tubing can be fitted over the metal key to create an 
insulated switch (this is important when turning the unit off). 


-Diode, Е06-513 at 45 KV. The diode rectifies the output from the Model 
T Ford coil or the auto ignition coil by taking out the stray ac signals. 
This diode is a high voltage device rated at 45 Kilovolts (45 KV) peak 
inverse voltage. 


-Spark Gap; an ordinary spark plug works adequately in this application. 
Try wrapping the spark plug in a large piece of vinyl tubing to insulate 
the spark gap. For a better spark gap, use a set of tungsten points 
Chevy 6 cylinder 1965 model year works well to fabricate an adjustable gap. 


-Capacitors; .005 mfd and rated at least at 10 KV (20 KV is better). 
We buy our capacitors or make them ourselves. I prefer to buy them. Check 
with your local electronic supply house to special order these high voltage 
capacitors; they will not be cheap... An alternative is to scrounge the 
local surplus stores to fabricate high voltage capacitors from several 
capacitors of a lower rating. It is easy to round up some 2500 wvdc 
capacitors with a 5000 volt test rating and .005 mfd capacitance. Wire the 
capacitors together in a series/parallel arrangement to arrive at the 
desired value. Series connections add the voltage rating and lessen the 
capacitance by division of the total number of capacitors in the series. 
Thus four capacitors rated at 5000 volts wired together in series yield one 
20,000 volt capacitor. If the capacitance was originally .005 mfd each, 
now it will be .00125 mfd for the series. Thus we need to connect four of 
the series capacitors together in a parallel arrangement to create one 20 
KV capacitor at .005 mfd. Parallel connections have no effect on the 
voltage rating but parallel connections add the capacitance of each 
individual capacitor. 


CAUTION! Capacitors store electrical energy and can shock even when unit 
is turned off. Be sure to discharge the capacitors before touching them. 
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TESLA COIL 


We make the Tesla Coil ourselves using the basic parameters worked out by 
Bob Beck in his original МНО adaptation from Georges Lakhovsky. The Super 
Science Tesla Coil is a close coupled, liquid filled coil that produces a 
3" spark discharge when driven by a Darlington transistor and "hot rod” 
auto ignition coil setup. 

For making the Tesla Coil, I like to use pvc pipe for the secondary coil 
form and acrylic tube for the primary coil form. Тһе acrylic is 
transparent which permits visual inspection of the interior of the coil to 
Observe any corona leakage or malfunction. 


For the secondary winding: cut a 1 1/4" outside diameter piece of pvc pipe 
seven inches long. For the primary winding: cut a 2 1/2" outside diameter 
piece of clear acrylic tubing (1/4" wall thickness) seven inches long. 
Wind the secondary coil form with #32 gauge bare enameled copper wire so 
that the turns are tightly packed to create a winding approx six inches 
long with a 1/2" gap at either end. Wind the primary coil form with #14 
gauge stranded and insulated copper wire. Wind exactly 18 turns and 
tightly pack them together. The vinyl insulation on the #14 gauge stranded 
wire will provide the correct spacing between turns. 


Place the secondary winding inside the primary winding and use Super glue 
to hold the windings in place. For the terminals of the windings, use 
ordinary banana jacks to create a modular coil with a standard banana plug 
connector system. There will be tremendous electrical stress between the 
primary and secondary windings. We could reduce this dialetric stress by 
using a pancake style primary winding, but the pancake style primary takes 
up а lot of room. То solve the dialetric breakdown between the two 
windings, we insulate the space with liquid mineral oil. The liquid 
mineral oil is self healing should a dialetric breakdown occur. Solid 
forms of insulation such as paraffin wax are useless once a short circuit 
path has been created between the two windings. 


To use the mineral oil insulation system, finish the coil first. Then 
drill а small hole in one end and squirt the oil in using a squeeze bottle. 
Then seal the hole using a piece of acrylic and Super glue. A word about 
Super Glue! This stuff is quite remarkable and is sold in hobby shops that 
specialize in flying, gas powered, model airplanes. Use accelerator to fast 
dry the glue. The brand name of the Super glue is "Gap Filler" and the 
accelerator is "Insta Set" both made by Bob Smith Industries. 


HIGH 
VOL TAGE 
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SPARK GAP 


Even though an ordinary spark plug will work for a spark gap, we can do 
much better with an adjustable spark gap made from a set of tungsten auto 
ignition points. Chevy six cylinder, vintage 1960's are fine. To fabricate 
the adjustable spark gap, cut the base plate of the point assembly into two 
parts; make the cut near the spot where the two tungsten contacts normally 
meet. You should now have two base sections, with a contact point on each 
section. The reason we cut the base plate is to prevent the high voltage 
from jumping from the connections to the base and bypassing the breaker 
points. File down any sharp points where the base was cut. Mount the two 
tungsten points in such a way that the contact points barely touch each 
other and the base sections are as far apart as possible. Mount the spark 
gap assembly on a small piece of acrylic sheet. Wood is not suitable to 
mount the spark gap because the high voltage current will pass right 
through the wood base, possibly setting it on fire! Use a large nylon bolt 
to mechanically adjust the points. Mount the nylon bolt (Toilet seat bolts 
Work well) in the side of the briefcase so that it butts against the spring 
loaded contact arm; this acts as a spark gap adjuster. 


The advantage with an adjustable spark gap is that we can tune the gap 
while the MWO is in operation. The closer the two tungsten points are to 
each other, the faster the frequency of the spark jumping the gap. The 
further apart, the slower the frequency of the spark jumping the gap. 
Typically the Violet Ray Bulb Assembly calls for a fast frequency spark 
gap setting; while the High Power Radiator Antenna or Golden Ratio Antenna 
call for a wider gap spark setting to produce more power. 


One side of the spark gap pointe will be at "ground" potential; while the 
other side will be at "high voltage" potential. Leave a metal discharge 
point exposed on the high voltage side of the spark gap assembly. We do 
this so that the entire MWO power supply may be discharged with a test wire 
running from the Ground Bus to the high voltage point. This provides a 
quick way to discharge the capacitors before troubleshooting the unit. 
Also, cover the spark gap 
assembly with a visual 
block made from 
translucent acrylic. This 
visual screen will block 
the ultraviolet light 
emitted by the spark 
jumping the gap. Leave 
the sides of the spark 
gap assembly open to allow A? 347 
circulation of air around 
the pointe; this will 
"quench" the spark gap and 
prevent the jumping spark 
from turning into a 
constant arc. Also, mount 
the cooling fan air intake 
near or directly above 
the spark gap assembly; 
this will serve to further 
quench the gap for better, бесемо BUS — 
more bouncy performance... 
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555 TIMER AND TRANSISTORIZED DRIVER 


Even though the Model T Ford coil works adequately to power the MWO Tesla 
Coil power supply, we can really do better with a modern "hot rod" auto 
ignition coil. Mallory makes an aftermarket coil for drag racing that puts 
out approx 45 KV. The "MSD Blaster" is another aftermarket auto ignition 
coil that really gets the job done. Even an ordinary UC-15 replacement 
coil with ite 30 KV rating will outperform the Model T Ford coil. 


However there is one consideration to using an auto ignition coil as the 
primary high voltage source. Since we are working with 12 volte direct 
Current, we need to interrupt or chop the 12 volts going into the auto coil 
to enable it to function as a transformer. The Model T Ford coil had a 
built in interrupter for this purpose. We will make a much better 
interrupter from a 555 timer chip and a high power Darlington transistor. 
The 555 timer chip will chop or interrupt the 12 volts going into the auto 
ignition coil from 130 times per second to 1300 times per second while the 
Darlington transistor handles the power. With the Model T Ford coil we 
were stuck with the fixed frequency of the interrupter (approx 200 Hz). 
With the 555 timer system, we can tune the frequency of the primary high 
voltage from 130 Hz to 1300 Hz. This really makes a difference when we try 
to get maximum performance from our Tesla Coil when it is driving the MWO 
Golden Ratio Radiator Antenna or driving the Violet Ray Bulb Assembly for 
direct stimulation. 


Below is the schematic for the 555 Timer/Transistor Assembly. It is shown 
hooked up to the auto ignition coil. You can hardwire this circuit using 
a Radio Shack #276-162 project board. I use a large heatsink to mount the 
Darlington transistor (RCA 8766) and to mount the 50K ohm tuning 
potentiometer. When the MWO power supply is housed in a briefcase, the 
shaft of the 50K ohm potentiometer can extend through a hole in the side 
of the case. Go ahead à slip a short piece of vinyl tubing over the 
potentiometer shaft both to extend the shaft and to insulate it from high 
voltage. 


змаоот 


GROUND BUS 
An external Ground Bus is important because it lets us reference the high 
voltage to the zero potential of the Earth itself. Without a true Earth 
ground, the negative side of the circuit can pick up a substantial voltage 
by induction from the high voltage potentials in the circuit. This 
condition is known ae a "floating ground" and could result in the 
experimenter getting shocked. The shock itself is harmless, but the 
surprise that an accidental shock causes may lead the experimenter to junp 
back and bump his head! The Ground Bus may be connected by a long wire to 
a cold water pipe or to a steel fence post or to a plece of rebar driven 


into the ground. The Ground Bus is a handy reference point when 
discharging the circuit before troubleshooting. 
SAFETY 


Try to follow the "one hand rule" when actively adjusting the live high 
voltage circuit. This means keep one hand in your pocket or one hand behind 


your back. If an accidental shock should occur, then the electrical current 
does not travel across the heart when the experimenter follows the "one 
hand rule". Another safety procedure is to use a 12 volt lantern battery 
to power the circuit while it is still under construction. Once all the 
problems have been solved, then a more powerful 12 volt supply can be used. 
TESTING THE CIRCUIT 

Let the circuit run in darkness and try to observe any corona leaking from 
exposed high voltage points. There are two good and easy ways to stop high 
voltage leaks. One method is ordinary vinyl tubing: wrap wires carrying 
high voltage in vinyl tubing to absolutely stop them from leaking power 
robbing corona. Auto parts store sell expensive spark plug wire which will 
withstand the high voltages we are dealing with. If you use spark plug 
wire, be sure that it is metal wire, not "radio suppressor" wire (it's 
carbon fiber and impossible to solder or connect to). 

Another good method of insulating high voltage is 100% silicone clear 
caulk! With your caulking gun, apply some 100% silicone clear caulking to 
exposed wires, exposed high voltage points and other places where you can 
observe leaking high voltage corona. 
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LAKHOVSKY 
MULTI —WAVE: 
DSCILLATOR. 


HOW IT WORKS: 
The MWO sets up a high 
voltage oscillating 
electromagnetic field between 
the two antennas. 
Experimental subject sits or 
stands in this field and 
every cell in the body is 
exposed to the resonant 
effect of the multiple waves. 
Just as one guitar string 
will sound when exposed to 
ite resonant tone; so will 
each cell vibrate to its 
own natural frequency! 


Modular construction works 
well for the Tesla Coil in 
the Super Science MWO power 
supply. This high voltage 
Tesla Coil can produce a 3" 
spark discharge from the 
smooth НУ Discharge Terminal! 
The unit is a versatile 
experimenter's kit that can 
be used for Kirlian 
photography, or to create a 
plasma of Argon gas in the 
Violet Ray Bulb Assembly. 


SUPER SCIENCE 
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In this time lapse 
photo, we can see the 
dramatic effect of 
the high voltage 
excitation of each 
ring of the мио 
antenna! Each ring 
radiates at its 
characteristic 
wavelength апа 
frequency to cover 
a range from approx 
200 Hz to 14 Giga Hz! 


ANTENNA HOOKUP 


Experimental subject is 
placed within the 
oscillating electrostatic 
field between the two 
antennas which are approx 
4 to 6 feet apart. All 
metal such as heavy belt 
buckles is removed from 
the body. Clothes are 
optional. Sessions should 
last approx 20 minutes; 
skip at least one day 
between sessions to allow 
the body a chance to 
detoxify. 

With the Golden Ratio 
Radiator Antenna, the use 
of the second Resonator 
is not required due to 


the unique "Scalar" 
properties of this 
design 


MWO WITH. GOLDEN RATIO RADIATOR ANTENNA 


RADIATOR. 
ANTENNA 
UWIRE FROM 
CENTER 
HOLE TO 
GROUND 


“U 


MWO WITH HIGH POWER RADIATOR ANTENNA AND RESONATOR AN: 


From the December 1963 Journal of Borderland Research 


Excerpts from: 


THE WAVES 


THAT HEAL 


The New Science of Radiobiology 


by Mark Clement 
edited with commentary by Riley Hansard Crabb 


Bob Beck has loaned us acopy ofthe late 
Mark Clement's brief, illustrated review of 
Georges Lakkoveky s Multiple Wave Oscil- 
lator showing pictures of antennas, before- 
and-after skin cancers apparently cured by 
the Oscillator, and of cancerous plants re- 
turned to normal health by two means: 1. 
Radio-Cellular Oscillator, and 2. Single Wire 
Oscillating Circuits. 

'On the day Hitler's mechanized hordes 
dove into Prague a book was published in 
London entitled The Secret of Life by 
Georges Lakhovsky, a Russian-born engi- 
‘eer resident of Paris. The book had previ- 
ously appeared in French, German, Italian 
and Spanish translations and Lakhovsky’s 
theories were well known on the Continent 
Jong before the English Translation was pub- 
pon 

“The evil designs of the Nazis soon 
gave rise to depressing repercussions in all 
spheres of human activity and Lakhovsky's 
remarkable work was ef virtually unnoticed 
in this country (England) by the medical 
profession and the public alike. A few dis- 
‘cemingcritcs,however expressed their views 
‘with appreciative understanding. The Hos- 
pital sid Lakhovaky's theories are so inter. 
‘ating from the point of view of future devel- 
opments that it will repay any keen hospital 
officer to give them bis close attention.’ 
‘Science Forum ssid "The admirable transla- 
tion of Lakhovsky's The Secret of Life will 
be heartily welcomed in progressive circles. 
The general theory is one which physicists, 
‘biologists and medical men cannot afford to 
ignore." But these were voices in the wilder- 
ness and the field for experimental investiga- 
Чоп was left open to a Tew amateurs devoid 
of scientific training and lacking the neces- 
say resources. 

“The impartial investigation of claims 
of cure of various diseases by unorthodox 
methods demands high qualities ofmind and 
character possessed by very few men indeed. 
‘Selentfic truth is no respecter of persons or 
fof vested interests, and Lakhovsky's spec- 
acular results in the treatment of plants and 
‘animals and human beings were inevitably 
bound to antagonize orthodox practitioners 
‘and exponents of popular medical cults. 

On the Continent Lakbovsky's work 
attracted a great deal of attention in scientific 


circles, particularly in Germany and Italy. 
Talian investigators were among the first to 
study Lakhovsky’s theories and put them to 
The tost in laboratories and clinics. It was, of 
course, to be expected tht thenew science of 
Radiobiology should make a special appeal 
{othe ialelleetual heirs of Galvani, Volia and 
Marconi. П is somewhat depressing to ob- 
serve that in England, the country of Faraday 
and Clerk Maxwell, Lakbovsky's theories 
ave not yet received the attention they de- 


 REGENERATING OSCILLATING CIR- 
‘curs 


"Likbovakyhasbeenctiicizedbyphysi- 
cists ignorant of biology and by biologists 
ignorant of physics! These self-appointed 
‘censors of knowledge soon found they were 
‘confronted with a redoubtable opponent who 
fully realized the value of experimental evi- 
dence. lis publication resulted in causing 
‘annoyance to the custodians of infallible 
doctrines who made up with carping ver- 
biage what they lacked in clarity of vision. 
Bui Lakhovsky's achievements with his os- 
“Шаа circuits supported by astonishing 
photographs of regenerated issues in plants 
and human beings could not be exploded by 
mere verbal fireworks, and as evidence accu- 
mulated the skepticism of hostile critic re- 
lapsed into morose silence. 

“The indisputable fact remains that La- 
Khovsky was the first experimenter to make 
use ofhigh frequency electro-magnetic waves 
in the domain of biology. Thus out of the 
pplication ofradi-electricityto biology his 
work developed and gradually established 
{he foundations ofthe new science of Radio- 
biology. The first international Congress of. 
‘Radiobiology was held in Venice in 1934. А. 
leading authority on electrotherapy the late 
Dr. EP. Cumberbatch, wrote: “Although it 
had been frequently observed that the short 
Hertzian waves could produce heat at а dis- 
tance from the transmitter the first scientific 
investigation from a biological point of view 
was made by Lakhovsky and his colleagues 
‘who published a paper in 1924 on the effects 
‘of very short waves on cancer in plants..." 

"When France was occupied by Ger- 
man troops, Lakhovsky, being a prominent 
‘anti-Nazi, decided to leave Paris and made 
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Dis way to New York where he died in 1942 
at he age of 73. 

“Inthe United States Lakhovsky’stheo- 
‘ties were put to the practical test with typical 
American speed. Noticing that patients 
treated with Lakhovsky’s Multiple Wave 
Oscillator showed signs of rejuvenating ap- 
pearance, the possibility of exploiting this 
side-effect proved irresistible to an enter- 


“In New York Lakbovaky was ap- 
proached by several hospitals with a view to 
testing his apparatus experimentally. The 
remarkable results obtained . . . in a large 
New York City hospital, and also by a promi- 
‘nent Brooklya urologist are fally se out in 
the text. 

“inthis county (England), owing mainly 
tothe inauspicious time at which Lakhoviky s 
major work was published, very litle interest 
has been shown on the рап of those best 
‘qualified to judge its merits. The medical 
profession, whose conservatism isthe most 
formidable barrier to progress, has been no- 
toriously slack in investigating the new ra- 
dic-clectricol methods of testing disease as 
originated by Lakhovsky...”” 

Mark Clement's observation on the for- 
midable conservatism ofthe medical profes- 
sion in 1949 is still true today. Effective 
electronic diagnosis and treatment of disease 
isstilla closed door herein America as far as 
the AMA is concerned. Those brave MDs 
‘who have tried to Keep medical practice 
abreast of developments in electronic sci- 
ence have been discouraged, if ot actually 
driven ош of practice. Dr Abrams isa good 
‘example, with his Oscilloclast, developed 
‘and proven effective in San Francisco about 
thetimeLakhovsky was developing the MWO 
in Parisin the 1920s. Radical innovations in 
any line of endeavor are usually thought up 
and proven by rank outsiders. Georges La- 
Xhovsky was по doctor, but an electrical 


чу, are not likely to show much interest in 
radical new ways for treating human ail- 
ments, especially ifthe new way isa threatto 
profitable practice; and, as long as Ameri- 
cans think they can buy health in a pill ога 
shot in the fanny, doctors will continue to 
{reat them with poisonous drags at top prices. 
This is good business 


BORDERLAND RESEARCH. 

Ви for those of us who would like to 
keep our bodies as uncontaminated — and as 
healthy — as possible, Lakhovsky’s theories 


effera way out ofthe clutches of the medical 
‘rust. There is litle likelihood that the AMA 
МШ support research inthis area of elec- 
tronic science for years to come, There is 
every probability that there will be murder- 
‘ous opposition to any attempt to exploit the 
MWO on а national scale. This means that 
уоп will have fo build and test your own 
‘equipment, or make friends with some elec- 
оше technician — engineer, TV or radio 
repairman — and prevail upon him or her to 
build it for you. This is the active kind of 
‘borderand research which requires that you 
getup out of your easy chair and get to work! 
Jf you live in an isolated spot, take a mail 
order course in basic radio construction. If 
you ive near a high school that has an adult 


bea citizen ofthe New Age you should make 
scmeefforttokeep up to date, even ifthe siek 
industry doesn't 

‘What are Lakhovsky’s general theories! 
Mark Clement sums them up neatly in Chap- 
‘er Опе of The Waves That Heal: 

"The fundamental principle of 
Lakhoviky's scientific system may be 
summed up in the axiom “Every living being 
‘emits radiation’. Guided by this principle 
Lakhovsky was able to explain such diverse 
phenomena as instinct in animals, migration 
in birds, health, disease, and, in general, all 
‘the manifestations of organie life. 

"According to Lakhovsky the nucleus 
of a living cell may be compared to an 
electrical oscillating circuit. This nucleus 
consists of tubular filaments and chromo- 
somes made up of insulating material and 
filled with a conducting fuid containing all 
the mineral salts found in sca water. These 
filaments constitute minute oscillating cir- 
cuits endowed with capacity and inductance 
and capable of oscillating according to a 
specific frequency. They are comparable to 
the circuits, coils and windings of radio re- 

T believe Clement's comparison of a 
body cell with а radio receiver is only half- 
ле. The cell can also be compared with а 
radio transmiter when it is releasing energy. 
We are both radio-receptive and radio-ac- 
tive! Lakhovsky's theory should be accept- 
able to any occult scientist, The push-pull 
idea, the positive and the negative, the Law 
of Opposites, is basic to all forms and to all 
Ufe at this level of existence, By inductance 
Clement means that radio-electricity can be 
induced or put into every cel of your body. 
By capacity be means that each body cell can 
helda charge of radio-electricity, just as the 
battery of your car can сапу a charge of 
electricity. In the case of your body, the 
‘charge is put in through invisible but very 


тей radio waves. Those can travel unim- 
poded through aay solid object! 

“The living cell ean thus play the part of 
transmitter or receiver of exceedingly short 
Tadio-elctric waves which give rise to high 
Frequency currents in the circuits of tbe cel- 
Jule nucleus. Now the vibration ofan oscil- 
lating circuit is maintained by radiated en- 
‘ergy. But where does it come тош. 


‘COSMIC RAYS. 

"Scientists have established the exist- 
ence of highly penetrating waves to which, 
by reason of their universality, they have 
given the name of cosmic rays. These rays, 
generated by the interference of astral radia- 
Чопа, are capable of traversing dense metals 
sod soils to а great depth. Lakhovsky has 
demonstrated the cellular oscillation of lv- 
ing organisms is maintained by cosmic ra- 
ition. According to him disease may be 
said to result rom oscillatory dis-oquilib- 
‘rium due to either а deficiency or an excess 
of cellular radiation. An important factor in 
‘this connection is the nature of tbe soil. А 
reinforcement of cosmic rays takes place on 
scil which аге good conductors of electric- 
ity such as clay, Feruginous and carbonifer- 
pau 


RESONATEIN HARMONY WITH THE 
UNIVERSE 

"To avoid the harmful effects of oss of 
oscillatory equilibrium itis necessary to en- 
Sure the regularization of the cosmic field 
round the living organism by filtration. 
Lakboviky's own explanation of the prob- 
lem offiliralion isas follows: “The terrestrial 
atmosphere is known to be impregnated by a 
vast range of electro-magnetic oscillations 
ofall wave lengths and intensities as a result 
of unceasing electrical discharges (hunder, 
ас). Besides that we know that electric 
‘motors and other electrical machines create 
in the atmosphere a field of auxiliary waves. 
Moreover, during the past 25 years the carth 
has been flooded with radio-telegraphic, ra- 
dic-telepbonic and other waves. Under such 
conditions it is easy to understand why any 
oscillating circuit ofany form or dimensions 
is likely to find in this vast field of waves its 
‘own resonance with which it can vibrate 
harmoniously. Iti therefore obvious that to 
make any oscillating circuit oscillate there is 
no need to have recourse to a local generator 
‘suchas the Radio Cellular Oscillator used by 
Lakhovsky in 1924 when he first treated and 
cured geraniums inocalatedwithcancer. The 
oscillating circuit utilized by Lakhovsky in 
his second series of experiments — а circuit 
having no artificial source of excitation — 
proved equally effectivein curing geraniums 
tendered cancerous by inoculation.” 

Yes, in 1924 Lakhovsky ‘graduated’ 
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from electronics toradionics! He discovered 
and proved to his own satisfaction that in 
some ways a simple, one-tur coll of wire or 
fibre was as efectivas the electric powered 
Multiple Wave Oscillator. Thesimple scil- 
Tating Circuit, as Lakhovsky called it, has 
two advantages over the MWO. It doesn't 
have tobe plugged in to a battery or 110 volt 
home power supply, and it broadcasts no 
interference withradio and TV sets, Itactsas 
а step down transformer for life-posiive 
comic radiation. 

Clement says that “it must be particu- 
"larly sressedtbat only Circuits made in strict 
accordance with Lakhovsky’s directions 
should be used, otherwise the results will 
prove to be entirely negative." Unfortu- 
nately we do not have Lakhovsy's direc- 
ons, and Clement certainly doesn't give 
"hem. You are still free to investigate this 
ype of research and many have. Ifyou want 
to experiment in this area then get yourself 
some copper wire (solid or stranded, re- 
‘search should be done on both) in various 
Jengibs, (8 inches is one wave length which. 
‘has worked well on tomato plants) and make 
‘them icto a circle with the ends overlapping, 
‘but with the metal ends insulated or sepa- 
‘ated from each other. Lengths can be deter- 
‘mined through radiestheticmeans (atis, by 
dowsing) or perhaps in geometric relation- 
ship withthe structure of the plant. Consid- 
‘ering the radionic and radiesthetic viewpoint 
‘geometric shapes would also have ап influ- 
‘ence and can be experimented with. Always 
‘use control samples in your experiments to 
‘ee What Works and what doesn't. 

TogetbecktoClement’stext: “Through 
‘the action of this constant field of radio- 
electric waves which emanates from the sur- 
rounding atmosphere the oscillating circuit 
is made to resonate like an instrument in tune 
with certain sounds, Thus the oscillating 
circuit creates a field which canalizes and 
filters, so to speak, the cosmic waves neces- 
sary for cellular oscillation. 


phenomenon. Ithasbeen discovered, through 
‘he investigations of Lakhovsky, that radia- 
tions such as those associated with light, 
ultraviolet rays, X-rays et, have the prop- 
erty of making cosmic rays act, аз it were, to 
the advantage or disadvantage of the cells. 
Now the field created by an oscillating cir- 
cuir s constant and emits а steady and sus- 
tained force. It invariably acts in a favorable 
‘manner on the oscillation of the body cells 
facilitating by the filtration of cosmic rays, 
regular cellular division, а fact which ex- 
plains the immunity imparted to the cells and 
"heir consequent capacity of resistance to 
diseases and microbes, 


t is highly significant that about the 
‘only rays and ray machines approved for 
‘general use by the American Medical Asso- 
‘ciation are the destructive ones of X-rays and 
atomic radiation for the mistreatment of 
"Since Lakovsky’s oscillating circuits 
‘were frstused forthe treatment of cancerous 
geraniums, an experiment fully described in 
‘communications to the French Academy of 
Science, the same method has been success- 
fully applied in Continental hospitals and 
nursing homes" 

‘Photos of the successful treatment of 
‘cancerous geranium plants are included in 
(Clements book, along with the pictures of 
‘the disappearing skin cancers in human be- 
ings. So Clement describes the major fea- 
‘tures of Lakhovsky’s work in this first chap- 
te, the simple, опе-сой Oscillating Circuit 
‘powered by cosmic rays, and the electric- 
powered Multiple Wave Oscillator. There 
are photos of the Multiple Wave Oscillator, 
showing clearly the unique circular anten- 
mas. These were made of metal tubing, 
separated and suspended with silk thread. 
‘The simpler, aluminum-foil printed circuit 
in Bob Beck's adaptation is n easy way to 
experiment with the idea. 


‘THE OSCILLATING CIRCUIT 
“Thediagram on this page shows where 
the oscillating circuits should be worn, Le 
round the neck, waist, and above the elbows 
sod knees. The effec is intensified if more 
than onecircuitis worn. Generally speaking, 
е neck and waist are the favoured sites and 
key to bring about the best results. 

In the light of Lakhovsky's theories 
the fight between the living organism and 
microbes is fundamentally а ‘war of radia- 
tions”. If the radiations of the microbe win 
the cell ceases to oscillate and death is the 
ultimate result. Tf, on the other hand, radia- 
tions of the cell gain the ascendant the mi- 
robe is killed and health is preserved. 


‘THE SECRET OF LIFE (AT THE FORM 
LEVEL) 

“Broadly speaking, health is equivalent 
to oscillatory equilibrium of living cells 
‘whereas disease is characterized by oscilla- 
tory dis-oquilibrium. This general principle 
Jus given rise to a vast number of experi- 
ments covering the whole field of biology- 
Plants, animals and human beings have been 
successfully treated by the application of 
Lakhovsky’s oscillating circuits and the 
reader is refered to his major work The 
Secret of Life for a full discussion of this 
important subject. 

Those of you who have been studying 
the Kabala with Mrs, Crabb and me must 
have been struck immediately by the meta- 


physical soundness of Lakhova's basic 
theory expressed above. One wonders if this 
Russian escapee from Communism, and fom 
Nazism, wasn't indeed a student of the 
Western Mystery Tradition, perhaps even an 
Initiate! The Tree of Life is the groundplan 
of our Tradition. On the Tree we show the 
descent and the ascent of power, oscillating 
bck and forth from lot to right and right to 
Jefacrossthe Middle Pillar, or balance point. 

"Now for the final paragraph of Chapter 
One. “During recent years observations on 
the part of several investigators have estab- 
lished the fact that most animals, including 
insects and birds, emit radiations while they 
are also sensitive to the influence of external 
electromagnetic waves. These radiations 


emitted by all living beings cover an indet- 
niterange (infinite range?) and are character- 
{zed by amultitude of different wave lengths. 
Inthe immense range of existing radiations 
we can only perceive the luminous octave 
(visible light) but we know that whole gam- 
uts of radiations exist beyond the narrow 
limits of the visible spectrum. The limita- 
tions of our senses prevent us from perceiv- 
ing radiations of living beings and this sen- 
sory incapacity also excludes from the field 
of direct awareness the vast gamut of electro- 
‘magnetic waves traversing our atmosphere. 
‘Yet all these radiations end waves exist and 
affect all forms of organie life in various 
ways” 


DR. RAUL ARAUJO'S REPORT 

In Chapter Two Mark Clement gives 
“Medical Reports on Lakhovsky’s Osilat- 
ing Circuits". We'll give only one, by Dr. 
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Araujo, Physician at the Prophylactic Insti- 
‘tute, Montevideo Uruguay. “In 1929, Dr. 
‘Araujo was suffering from a long-standing 
infection of the larynx which his eminent 
Colleagues had failed to cure. While in Paris 
һе met Lakhovsky who advised him to wear 
опе of his oscillating circuits in the form of. 
‘collar. Although feeling rather skeptical 
about this unorthodox method of treatment 
De. Araujo wore the oscillating circuit for 
several months with the result that he fully 
recovered and has had to relapse since. This 
personal experience led bim to treat his own 
patients with Lakhovaky's oscillating cir- 
‘cuits. Having treated over 300 patients suf- 
fering from a wide variety of diseases Dr. 
‘Araujo succeeded in curing or greatly im- 
proving cases of rheumatism, asthma, ane- 
mis, neuralgia, gastric ulcer, colitis, gland 
lar disturbances, sterility, genito-urinary af- 
fections, general weakness and even cancer. 
Dr. Araujo observed that in cases in which 
Lakhovaky’s oscillating circuits appeared to 
ive no definite results there was invariably 
ıa latent infection whichrequired special treat- 


tis, dental sepsis, etc. А full account of 
Dr. Araujo's Report appeared in а mono- 
graph entitled ‘Cosmic Rays and Oscillating 
Circuits” by Dr. P. Rigaux, Paris, 1932." 


CHAPTER THREE, THE MULTIPLE 
WAVE OSCILLATOR 

Most of this has been well explained by 
Bob Beck in his article in the November 
Journal, though we might quote again in 
‘Clement's own words: "Afer many experi- 
ments Lakhovsky succeeded in constructing 
an apparatus generating an electrostatic field 
in which all frequencies from 3 metres to the 
infra-red region could be produced. Hencein 
this field every cell could find its own fre- 
quency in resonance... Thus atypeof oscilla- 
tor was obtained giving all fundamental wave 
lengths from 10 cms. to 400 metres, corre- 
sponding to frequencies of 750,000 10 3 
milliards per second. 

"Since 1931 the Multiple Wave Oscil- 
{ator has been used in most European coun- 
tries and in America for the treatment of 
‘many diseases including cancer. No contra- 
indications for the use of the apparatus nor 
any harmful effects on patients have ever 
been reported, This is in striking contrast 
with short-wave therapy in general, X-rays 
andradium whose application in the hands of 
‘experts has not infrequently been followed 


reports from doctors. This one is typical, 
‘rom Dr. Nicholas Gentile, Chief Radiolo- 
ıgist ofthe Clinic for Tncurables of the Apos- 
tolic Ladies of the Sacred Heart of Jesus, 


Rome, published in the medical review 


Medicina Nuova XXVI, М5. 1935, Rome: 
"Effects On The Nervous System. Gener- 
ally speaking [have observed marked anal- 
gesic action following the application of the 
Multiple Wave Oscillator in all affections 
associated with pain, particularly in the clas- 
sical cases typical of such affections. For 
example, расы suffering from cephalagia, 


patient was definitely cured after 2 months” 
treatment with the MWO. Improvement was 
manifest after only 3 applications. 

Dr. Gentile also reported the effects of. 
the MWO on the Central Nervous System, on 
Chronic inflammations, on Metabolism, on. 
Disorders of the Cardio-Vascular System, 
‘and on miscellaneous cases. He says he 
adopted the technique of localized irradia- 
ion. Generally speaking, treatment is given 
every 4 days fora duration of 5-15 minutes 
per session. This is the technique which has 
given me the best results after having experi- 
mented with many forms of application. For 
children, old people and debilitated women, 
a relatively weaker application is indicated. 
1їтезїйв are ot apparent after 7 or 8 appli- 
cations, I continue until 15-30 applications 
are given at therate ofa single treatment once 
week, Ihavenever observed any ill-effects 
fromthe MWO treatment, whatever the num- 


This chapter on the MWO concludes 
with four pages of reports of notable im- 
‘provement or cure by American doctors. 
Chapter Five is concerned with the remark- 
able results obtained by using the Multiple 
Wave Oscillator on animals. Chapter Six 
contains Lakhovsky's prophecy that some 
time in the future diagnosis of disease would 
‘be obtained by television! Thisis something 
which Dr. Ruth Drowns Radio Vision and 
Homo-Vibra Ray instruments have already 
accomplished. 


THE NOVEMBER CONVENTION 
TESTING PROGRAM 

There were wo Multiple Wave Osclla- 
tors available. These were generously fur- 
nished by Bob Beck and Ed Skilling, and 
were set up in the shielded seance room. 
Only short exposures of from 2 to 5 minutes 
were given, during the lunch and dinner 
hours on Saturday and Sunday. In that time 
perhaps 100 people volunteered for tests. 
Until а follow up inquiry is made, no statis- 
tical conclusion can be made, orevea begun! 


А few individual cases reported to your 
Director are worthy of note, including my 
own. By mid-morning on Saturday a spinal 
injury from my old, bockey-playing days 
‘was ctingup. Doctors have called ita spasm 
inthesacro-iacarca. Ba Skilling invited me 
to sitin the rays from the MWO for a couple 
‘of minutes while the seance room was being 
readied for testing. Within a minute the 
spasm relaxed completely and the pain was 
‘gone, This was not a permanent change, of 
‘course, but the analgesic effect was certainly 
noticeable. 

Mrs. Fred Rannenberg, financial secre- 
tary of Harmony Groveanda BSR Associate, 
old me she had had a sharp pain in the area 
‘of er left hip for over two weeks at the time 
of the Convention. One 3-minute exposure 
to the rays of the MWO removed this com- 
pletely. When I attended the Grove Board 
meeting a week later she said the pain had 
still not returned. 

One Associate did repart a negative re- 
action to the MWO. She attributed it to 
arsenic poisoning. She had a severe case of 
this earlier in the year. When the machine 
was tumed on she felt a severe pain through 
er right side, as though someone bad jabbed 
‘akaife ito ber. It could be that some of he 
lead poison was still in ber system and the 
stirring of the cells in the mid-section pro- 
duced this reaction. It was endarable, how- 
‘ever, and she sat out the exposure without a 
‘murmur. The pain persisted that night and 
she had to put cold compresses on her side to 
get to sleep. The next morning she felt fine 
and waseagerto take another exposure to the 
multiple waves, This time there was no 
negative reaction. 

The most startling subject of all was the 
woman who had been awake all Saturday 
night with a migraine headache, an old and 
recurring ailment. By Sunday morning, Nov. 
10th, she was sick and nauseated. It was 
suggested that before taking her toa doctor or 
hospital she be given a short exposure to 
MWO rays. Within minutes all pain was 
{gone and she retumed to her cottage to lay 
down and sleep like а baby. 


THE PSYCHEDELIC EFFECT 

ВА Skilling is the only 1 know who has 
stayed in the MWO field or rays for longer 
‘than 15minutes, While testing and adjusting 
his equipment at his microphone factory 
several weeks ago he deliberately stayed 
between the antennas for an hour. At the end 
of that time he was beginning to feel light- 
headed and dreamy he thought it a good 
idea to get out before losing consciousness 
altogether. 

Аа even more spectacular possibility is 
the Time Machine effect in connection with 
rejuvenation. If, as Bob Beck suggested in 
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his article, the MWO tends to take the body 
coll back down the timo-track to а more 
youthful, more vital period what would hap- 
Bento a person who stayed in the field ofthe 
machino for four hours? Would his vibratory 
rate be speeded up to where he would disap- 
pear completely? Like the hero of H.G. 
Wells "Time Machine"? Anybody wantto 
"y if? I seems, from hints George Van 
Tassel has been dropping over the years, that 
his Integratron at Giant Rock, California 
might do something like this ~ ifand when he 
gels it working! As Trecall, both George and 
‘he Canadian Saueerian the late W.B. Smith, 
spoke of the four dimensions of electricity: 
1.18 the electricity moving in one direction 
along a copper wire, 2. is the magnetic field 
around the wire, 3. is the static charge created 
by the first wo effects, and4. is Time — оге 
“шшр field” as Smith calledit. The Time 
Field equates with Space, where conscious- 
ness is everywhere present. Seems to me 
Lakhovsky’s Multiple Wave Oscillator is a 
gadget which gives us the opportunity — for 
the first time — of approaching the Time 
Field with scientifically acceptable equip- 
‘ment, operating in known frequencies, Re- 
member, that with its circular antennas it 
‘operates on the vortex principle. Each indi- 
‘vidual antenna in the group is a segment ofa. 
60 degree cone, The 1/2 inch gaps, at allet- 
nate 180 degrees from each other, conform to 
"he altemating principle and give а damped 
or pulsed wave 


THE SPACE AGE EFFECT 

Copies of our November 1963 Journal 
ave gone all over the world. Each days 
mail brings new orders. We are confident 
that Lakhovsky’s invention, far ahead of its 
time in the 1920s and 30s, has been given a 
‘new lease on life and will be pushed to its 
ultimate development on every continent. 
‘There will be vigorous opposition from the 
right-wing conservatives and reactionaries. 
"Their resistance will furnish the platform 
from whichelectronic "medicine" willeven- 
tually sweep the world 

1 see the day when a device, similar to 
the MWO, will be a standard part of every 
home bathroom or cleansing center. You 
Will consider it as necessary and as routine to 
take an electronic showerbath, as to take а 
‘waterbath, Home from work, tired, dirty and 
discouraged, you strip, flip on the MWO 
‘switch, and while shaving, doing your hair or 
‘whatever, re-balance your wholeaystem with 
atio or three minutes exposure to the puls- 
ing waves from the oscillator as they flood 
‘the whole room. For the sale of the house оГ 
"he fature it will be as important for the adto 
say “shielded bath with MWO” as it will to 
say “tile bath with radiant heat.” 

Mr. Skilling told me he was tired and 


“ragged our" after processing dozens of 
volunteer "guinea pigs” lae Saturday afier- 
moon. Before shutting down the equipment 
be sat in the nail-less wooden chair between 
the antennas and gave himself a three minute 
shot of pulsed waves. Refreshed and revived 
be looked forward to а good dinner and the 
fall evening program. 

T don’t know of a beter Christmas gift 
‘we could have given the Associates than the 
ides and the plans for the Lakhovaky MWO, 
researched and so generously offered us by 
Bob Beck in the true borderland science 
tradition. Now it is up to you to carry it 
forward in your own individual way. We 
‘welcome your comments, observations and 
research data as you develop equipment and 
testing program. 


AND NOTHING HAPPENED! 
"No doubt you are deluged with corre- 
spondence about your articles on the La- 
Khoviky Rejuvenation Machine. Since you 
said itis possible for any intelligent 16-year- 
old to build one that is exactly that which T 
have had to rely on. Fortunately, my son is 
fairly well informed on electronics but obvi- 
ously no expert at his age, 16. Не followed 
your diagram bu instead of battery power he 
used an electric train transformer, which he 
assures me, is equally efficient. He also 
found he had to make one change in the 
hookup of tbe Tesla Coil. I have taken four 
exposures and the results! Nil! 

Maybe this lady expected to be rejuve- 
nated back to her early twenties. As far as we 
know, no such claims have ever been made 
forthe Lakhovsky gadgets — though it would 
be interesting if it happened! As for power 
supply othe Model T Ford сой, any 6, 8, 10 
for 12 volt battery or transformer should do, 
depending on what you have available and 
‘where you intend to do your experimenting. 
We understand the old Model T magneto 
delivered as high as 18 volts to the four coils. 
‘One handy source of 6 or 12 volt electricity 
is the cigarette lighter on the dash of the car. 
Plug in there for power when you want lo 
‘expose yourself while driving or ош in the 


“Thad been fighting a virus for several 
days and the day after the first exposure I feit 
а great deal better, but the second day Twas 
right back where had been. Bul that was the 
pattern the virus had been taking, One day 
Та feel fairly normal, the next miserable 
эрип. So it is difficult to know if the 
Lakhovsky machine could be credited with 
‘the temporary improvement.” 

That's right, ma'am, some people show 
Lune or no reaction to the mytogenic waves 
ри out by the Lakhovsky instrument. The 
results are unpredictable. Perhaps that's why 
the research was pushed no further in the 


I1930sbysthoitiestereinthe United States. 
You, like most people, tink that health can 
be bought in a package. Lakhovsky didn't 
agree with this erroneous conclusion. Ны 
‘ory was that health а condition of bal- 
anoe of all the forces of the bo. Ш health 

condition of balance camel by Jour 
misbehavir. If you continue o misbehave, 
any force applied from the outside, whether 
it be mytogenie waves, manipulation, drugs, 
medicine or surgery, wil oniy bring tempo- 
rary mee Pain is an insistent teacher, 
urging you to change your mind; but if you 
can't change your mind, how can you change 
your body? 

“One possible reaction to the exposure 
Len report is that T tok the firat onc jost 
before poing to bed at night. took mediree 
‘our to get to sleep. Several things puzzle 
шо abou! the machine we have constructed. 
First ofall, although we have experimented 
with a Tesla сой of the size your diagram 
Calls for, as wel as ome almost twice the size 
fd strength, we cannot get a two-inch spark 
from the antenna or resonator, 1/2103/4 ofan 
inc is the absolute maximum." 

“The mention of e two-inch spark wat 
Me. Besser. 1/204 incharcing isall 
this circultry will produce and that is ad- 
quae 1o afec noie changes in many 
forms of cell life. More power might pro- 
dice faster changes, and much harm! Be 
reasonable, а living cell is so small as to be 
invisible without a microscope. Only minute 
amounts of energy are necessary to affect a 
Gel to simulate torto i i 

"Second underno conditions do we get 
the “bluish glow ofbrush discharge” from the 
antenna that you mention; although we have 
To rouble ligting up a te foo Потоси. 
ES 

‘Operate your Oscillator in total darkness 
and you should see some brush discharge at 
Some points оп the antenna. Tre this ro- 
designe equipment puts out nothing ike the 
five-inch brush discharge visible in the photo 
of some ofthe original Lakhovsky equip- 
‘mentin Mark Clement's book, “Waves Toat 
Heal”, and Likbovsky s antenna appears to 
boet least two foet across. 

Ви power isnot the answer to balanced 
cete Dr Abrams discovered this with his 
early electronic experiments in San Fran- 
isco in the 19208. TE is the quality and he 
эшш of the pulsed waves that count! In 
amy event weaker equipment can be compen- 
{ted by longer exposure, and this may be 
more beneficial to living mater. 

“And thirdly, since we have not con- 
structed any outer shield for the machine, 
such as a Faraday cage of copper screen, Î 
have been monitoring the operation on our 
radios aad television. On the radio, one notes 
an annoying and loud buzz, but on TV. 


53 


except for a couple of Light horizontal lines 
and а very slight hum, there is no serious 
effect. So T doubt that we're bothering our 
neighbors very much. In any case, we try to 
usethe oscillator very early or very latein the 
day, when few people are using their radios 
or TV. 1 tave sent for Clement's book, 
“Waves That Heal,” and Lakhovsky's "The 
Secret of Life’, not only to better understand 
‘what we are trying to work with but also in 
the anxious hope that 1 will find out why our 
‘machine does not have the affect it appar- 
ently should have." 

Letmeassure you, good lady, tbereisno 
single cure-all for man’s ills. Tbe che to 
‘etter health is in the profound statement of 
the Savior of our race: "Аз a man thinketh 
in his heart, so ise.” Pain is still the great 
‘teacher in the world and will be for a long, 
Jong time to come. 1 don"t know what your 
physical condition із and it's none of my 
‘busines; that's between you and your doc- 
tor. Ifyou havea long history of frustration 
and thwarted ambition, going back to child- 
hood and even into past lives, this mass of 
energy of crystallized thought-forms, is not 
going to be broken up and dissipated over- 
night. Ifyou have consciously and willfully 
flouted Cosmic laws, or have turned them to 
your own selfish ends, the consequences of 
this misbehavior will have to be worked out 
зи this evel. The occult scientist calls this 
Fixed Karma. In this connection, one of my 
favorite teachers, Dion Fortune, reminds us: 
“What cannot be cured must be endured.” 

Ifthe Lakhovsky oscillator docs have an 
analgesic affect as it appears to have had in 
some cases it has this advantage over pain- 
relieving drugs; it does not leave a residue of 
poison in our already over-loaded liver and 
kidneys! 


WORD OF A SIMILAR INSTRUMENT 
UNDER DEVELOPMENT 

We have a second letter ftom this same 
lady Associate, also worthy of note in con- 
nection with the Lakhovsky Multi- Wave 
Oscillator. 

“ги о, when my brother received tbe 
machine we had built for him, using the 
‘battery indicated in the schematic, he felt the 
power source might be too weak. It so 
‘happens he has a business contact with one of 
‘the largest electronic instrument companies 
in the area where he lives. He decided to go 
straight to the president and seek his advice. 
‘With the whole idea placed before him this 
gentleman said, “This is very interesting. T 
want you to meet one of our physicists who 
is working оп a very similar instrument” A 
meeting with the physicist revealed two in- 
teresting pieces of information: first, the 
physicist had never heard of Lakhovsky or 
his machine; second as soon as this new 


instrument was complete, arrangements had 
been made to testitina largenearby hospital! 
1s this latter not a cheering bit of news?” 
Both cheering and discouraging. The 
basic principle discovered by Lakhovsky is 
certainly available to the mental probing of 
other sincere researchers, so let us keep it 
alive by all means. Bur barring a revolution 
in the ultra-conservative leadership of the 
American Medical Association, no electronic 
developments wil be allowed to threaten the 
highs profit position of the drug industry. 
“Tn their discussion ofthe power source, 
the physicist suggested my brother use a wet- 
‘cel car battery, #50, 39 plates, 70 A-H. We 
are using one too and it makes a much beter 
spark from the antenna, although И still is no 
greater than 1/2 to 3/4 inch. Tt does seem 
Stronger. OF course the machine is not s0 
readily portable with such a heavy battery. 
My brother had only one exposure at this 
writing but he reports a noticeable improve- 
‘meat inthe arthritic pain bothering him in his 
right am for months. On the other hand, the 
report on the use of my own machine is 
Somewhat less encouraging. The only posi- 
tive results concern my husband. After his 
firtten-minuteexposure, within a few hours, 
ıa painful bursar in his shoulder cleared up. 
He has been subject to off-again, on-again 
attacks of bursitis there for some 15 years; 
for which he had taken medication, short 
wave, and even X-ray treatments, when the 
attacks were severe. He has since taken 
another exposure, but neither this nor the 
first one seemed to help an inching-skin al- 
ergy which has bothered him for some years. 


NOT THE FOUNTAIN OF YOUTH SHE 
EXPECTED! 

“As for myself, I have taken at least a 
half-dozen exposures and cannot in all hon- 
‘esty detect the slightest difference from them. 
Pmnotsureifitisamatter of suggestion’ or 
а desire to prove the capabilities of the ma- 
chine. On the contrary, [notice such strange 
Contradictions asthe fact that although [took 
exposure yesterday moring, inthe evening 
the fourth and fifth Angers on my right hand 
‘were painful, from some kind of arthritis or 
rheumatism. [had never had anything like 
‘his before. Does it not seem odd that it 
should develop on the day ofthe exposure" 

Not at all! Any positive reaction to 
exposure to the mytogenic rays of the La- 
kboviky oscillator indicates that it is work- 
ing! Mr. Lakhovsky’s theory is that the 
waves or oscillations excite the cell, causing 
it to release mor energy, also to shake off 
accumulated poisons andor tensions. If 
your system is loaded down with tensions 
from daily living in America, if your system. 
is loaded down with poisons from processed 
Тоода and contaminated air and water, you 


‘can expect painful reactions when the junk 
‘breaks Пее. Tbelieve that is what sickness is 
‘the body struggling o get rid of poison. For 
‘you, things may get worse before they get 
beste! 


HOW OFTEN AND HOW LONG? 

“With the mention of two successive 
‘exposures in two days I get to what is the 
‘most important question in the use of the 
MWO. No one has explained why exposures 
эге suggested at four-day intervals. Is it 
‘harmful or useless to take them more fre- 
‘quently? When one is uncomfortable or in 
pain, one is anxious to rid oneself of the 
discomfort as quickly zs possible. And to 
Ihave to wait four more days for additional 


"The suggested exposure rate of fifteen 
minutes every four days came from Dr. 
Gentile’s extensive researches with Lakhov- 
sky equipment in Rome in tbe 1930s. This is 
a typical professional approach to treatment 
of disease by doctors, From long experience 
‘with dagsandother proven forms of therapy, 
they know that it takes time for the human 
organism to adjust iselfto radical changes ~~ 
without harming the organism. 

"Whether or not this holds true for the 
‘operation and effect of the Lakhovsky ma- 
chine remains to be proven and you'Ilhaveto 
‘be your own guinea pig. I's your machine; 
it's your body; h's your life. You can take an 
‘exposure every hour on the hour if you like; 
stay in all day. Who's going to stop you? 
This is bonderland research and yon are a 
borderlaná scientist, looking for new knowl- 
edge which may be of benefit to yourself and 
the buman race, judging from the last lines of 
your letter. 

“I am so excited and hopeful of the 
efficacy of this MWO machine that do not 
‘want to leave any avenue unexplored that 
may possibly Һер in understanding its use 
and making it freely available to anybody 1 
can possibly help. May I take this opportu- 
nity io tell you how tremendously enthusias- 
tic and interested 1 am in ВУКА, not only 
‘what you are tying to do but what you are 
accomplishing. too. From what you imply of 
‘the financial situation, it seems to be largely 
a labor of love and service on your part, for 
‘which you deserve great praise and the heart- 
fot thanks of every ВКА member and oth- 
ers whose lives they touch. Please accept this 
very, very small donation of tbe enclosed. 
cheek, as a symbol of my appreciation. 

‘The donation is most welcome and will 
beputtowardthe expenses of carrying on this 
work, also the words of appreciation. The 
lady was also most curious about the La- 
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khovsky circuits, those single bands of wire 
Which are placed around the walst, or knees, 
or ankles, wrist or neck, and seem to have a 
subtlebut very real affect on the wearers. We 
dave some information on the Lakhovsky 
CCircuitsor Belts from Associate A-E- Powell, 
а retired lieutenant colonel of the British 
Indian Army: 


THE OSCILLATING CIRCUIT 

“The Belts can be made by almost any- 
one, for a few coms. At most hardware 
stores, for a few cents per foot, one can buy 
ein electric cable insulated with white rub- 
ber, used for lamps, etc. беп ше smaller size 
1/4 inch wide, having 42 strands of copper. 
‘wire. Slit an end with a knife and the two 
wires easily tear арап. 

“For the button, get white shoe plastic 
about 1/8th inch thick, saw it into pieces 
about 194 by Sf inches, and ril near each 
end а hole large enough to take two wires. 
Round the comers of the plastic and bevel 
edges. Thread the wires, from opposite di- 
rections, up through one hold and down 
through the other, leaving about half an inch 
projecting beyond each end of the button. 
‘Where a circuit can be slipped ofT the body 
without uobuttoning, you may overlap the 
ends ofthe wire beltan inch or two, bind with 
fine string and smear with Duco cement for 
strength 

“Parallelism and overlap ofthe ends are 
important. This builds up capacitance, pro- 
duces inductance and generates an alternat- 
ing current. Circuits may be worn, as many 
asyou please, round chest, waist, neck, arms, 
wrists, legs, ankles, neck or head continu- 
ously- Water will do them no harm. 

“Gladly wil 1 supply Circuits, in any 
quantity, with buttons or bound ends. To 
avoid trouble with the Food and Drug people, 
Tmake no charge. Donations, however, are 
acceptable, and go intact into my Fund for the 
Sick. For long this has been doing fine work 
and Гоа sure you will approve. For reasons 
stated I make no claims whatsoever for the 
Circuits, and no guarantee or promise of any 
kind. Ifyou want to give them a trial, that is 
wholly your affair.” Col. A.E. Powell (Col. 
Powell died in March 1969). 


MWO USED TWENTY YEARS AGO 

"The recent article in the ВУКА Journal 
pertaining to the Lakhovsky Oscillator is of 
special interest to me. Fist, Lam an engi- 
meer, Physician and Surgeon, anda Scientific 
Consultant for the U.S. Government. (Toch- 
nical Intelligence). T am not in any manner 
snooping for the government, This is com- 
pletely personal. We built several oscillators 
3m 1944. These were used in my sanatorium 
in Dallas where we had some startling re- 
sults, Aswe didnothave the proper facilities 


то research the instruments adequately, we 
became more and more conservative. Many 
patients would show reactions, resembling 
"he old fashioned Flu, after a few days fol- 
owing exposure to Ше oscillator, I realized 
we were using 100 much power, so cut the 
level several times with good results; but we 
id not completely eliminate the side effects. 
In 1946 Iwas sent to Germany for the Gov- 
ement to explore Electro-biology and Bio- 
Physics in its application toelecro-medical 
equipment. 1 felt it wise to destroy the 
‘machines so injudicious use would not be 
indulged. The possibilities have intrigued 
‘me ever since. I looks as though you have 
solved most if not all of the problems in- 
volved. Hence my renewed interest, The 
excess power upset the enzyme complex of 
he body, or assome felt, distorted the double 
«есше layers of charge carried on the cells, 
hence allowing for the penetration of virii 
directly into the cells (vini operate within the 
cells — bacteria operate between the ceils). 
Cells as well as organs function in a force 
feld so mild oscillating currents not only 
‘work through resonance but seem to regener- 
ate these force fields. Here is where applica- 
tiontocancercan be optimistically explored.” 

Speak for your own state, Doc! Here in 
California the medical association has do- 
creed that only four forms of treatment for 
cancer are legal; drugs, surgery, burning rays 
and death. 

“Proof of energy flow from the fingers 
and thumb is here and must be recognized. 
We have demonstrated it by its effect on 
Yeast cells, viewed under the microscope 
(Girwich research). Whether it comes from 
the conscious rather than the subconscious 
mind is harder to prove, but Tam im ied to 
believeit does. This may interest you. Years 
‘ago we experimented with crystallization. 
Precipitated water vapor to snowflakes in а 
‘chamber with electrodes planted in two sides. 
When we threw a current into the chamber at 
а given frequency the flakes were all the 
same. Changing the wavelength changed the 
crystallization patter. Each frequency Бай 
its own patter. Here is the explanation of 
‘energy absorption by the chemical used, and 
"be control of the crystalline patterns by the 
nature of the energy flowing." 

Naturopaths are in 100% disagreement 


human organism to throw off mucous, to 
eliminate intolerable accumulations of poi- 
son from the system. Exposure to the field 
‘rested by the MWO tends to raise the gen- 
eral tone ofthe whole system by stimulation. 
The raised vibrations release an unusual 


amount of mucous and other junk into the 
ойпилайоп channels, and until this is elimi- 
mated one would have a cold or flu and the 
usual aches and pains which generally ao 
"with such a condition. 

Another doctor stopped њу bere not ong, 
‘ago to tell of his sad experience in trying to 
ше spark-gap electronic equipment in his 
medical practice “for those suffering pa- 
tients not helped by drugs.” This powerful, 
high-frequency machine produced а но. 


inch spark! Every time he tumed it on, 
everyone in town seemed to know it and the 
Phone would ring. Even a Faraday cate 
didnt shield the output of this monster. 
Finally be was called before the county medi- 
‘cal board to explain what he was doing. The 
board presented a staggering combination of 
fatuous conceit and stubborn ignorance, 
"They didn’t want to know anything about 
the affects of radio waves on the body and 
didn't care!” 


CURING CANCEROUS PLANTS 
WITH ULTRA RADIO FREQUENCIES 
by Georges Lakhovsky 
From Radio News February 1925 


“The new application of short wave- 
length oscillations deseribedin the following 
article” wrote the Editor of Radio News, “is 
fencofthemost important ever found, and we 
are pleased to present to ош readers this 
article by Mr. Georges Lakhovsky the well 
known French scientist. The experiments 
described were carried out in collaboration 
‘with several doctors and scientists of high 
Standing and it seems from results obtained, 
thatthe very high frequency treatments will 
ply an important role in tbe fature. We shall 
publish in slater issue another article oa this 
hew system together with the effects of lira 
rado requcaciesin thc treatment of diseases 
in human beings: 

Since November 1923 1 have published 
їп various technical and radio publications, 
Several papersin which explained my theory 
that the instinct or special feeling, which 
permits birds to direct hemmselvesin space, is 
‘aly the results ofthe emission and reception 
оглу by living beings. While developing 
{bis theory, Lexplalned how thoroughly Twas 
convinced that science wil discover, some 
Фу, not only the пише of microbes by the 
radiation which they produce, but also a 
method of killing disease bacilli within the 
human body by means of the proper radiar 
tions. 

“Therescarches I have made by means of 
special apparatus bave shown such results, 
that 1 believe my theory is correct. This 
theory is that Ше is bom from radiations, 
kept going by radiation and suppressed by 
say accident producing the destruction ofthe 
‘oscillatory equilibrium, especially by the 
radiations of certain microbes, which sup- 
press thas of he weaker cells 

"Before going any further in our reason- 
ing, it is necessary, in order to present the 
facts to the uninitiated reader, to imagine 
‘what oscillations really are. The motion ofa 
“pendulum will be used for this explanation. 
Whon a pendulum is displaced from the 
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position of equilibrium, it moves back and 
forth producing what are known as ochrone 
oscillations, until the energy stored is en- 
tirely exhausted. By means of a motor, a 
spring, or an clectro-magnet, itis possible to 
keep the motion of te pendulum of constant 
amplitude, producing undampedoscillatioas. 
И, on the contrary, the source of power is 
removed, the oscillations die down and itis 
necessary not only to re-apply the power 
sustaining Ње oscillations, butalso to furnish 
additional energy to start the pendulum in 
‘motion, This oscillation of a pendulum re- 
produces exactly what happens in the cells of 
a living being. 

Ourorgans are composed ofcells formed 
of protoplasm containing various mineral 
matters and acids, such as iron, chloride, 
phosphorous, etc, Tis by he combination of 
these elements that the cells detect outside 
waves and vibrate continuously at a very 
high frequency, probably higher than the 
period of X-rays or over all other vibrations 
known and measured today (1925). The 
amplitude of cell oscillations must reach a 
сепай value, in order that the organism be 
strong enough to repulse the destructive vie 
bratlons from certain microbes. 


COSMIC RAYS AND CELL LIFE 

The astrophysicians are actually carry- 
ing out experiments of great interest on the 
existence of vibrations, which have been 
called penetration rays and of which the 
frequency is higher than that ofX-raysand of 
the alpha, beta and gamma rays of radium, 
Such rays, according to the theory, are pro- 
duced by the carth itself and some others 
‘come from outer space. Some accurate mea- 
surements have proved the correctness of 
this theory. Therefore, itis quite permissible 
to believe that these penetration rays, or at 
least some of them, produce the vibratory 
motion of living cells and consequently their 
ше. 


For instance, let us suppose a cell vi- 
brates at a certain frequency and a microbe 
vibrates ata different frequency; the microbe 
begins to fight the cell and sicknessis started. 
fthecellcannot repel the stronger vibrations 
and if the amplitude of its own vibration 
decreases, the microbe gains and its vibra- 
tions in decreasing and stopping those ofthe 
cells, bring dangerous sickness or death. If, 
on the contrary, the living cellis started 
Vibrating with the proper amplitude by inside 
ог outside causes, the oscillatory attack: is 
repulsed. Such is my theory. 

The problem is somewhat similar to the. 
situation in which a rescuer finds himself 
When, coming to help a friend in a dangerous 
situation, finds himself fighting handto band 
against strong aggressors. The rescuer does 
‘not dare to fire his gun; fearing to harm his 
fiend mixed up with the aggressors in the 
melee, Similarly, microbes and healthy cells 
areexposed to ciectric or radio-active action, 
which could be used to destroy the unwanted 
rays and it is difficult to suppress them 
without harming or killing at the same time, 
thecells which areto be treated. In fact, since 
Pasteur, scientists have been constantly 
searching for means of destroying microbes. 
‘The great difficulty with all methods found 
was that in destroying the bacillae, the cell 
жаз attacked too, The experience gained in 
‘cancer and tuberculosis treated with radium, 
X-ray, or ultra-violet rays, shows how diffi- 
‘alt is the work of the investigators. 


A RADICALLY NEW METHOD 

The remedy in my opinion is not to kill 
"he microbes in contact with the healthy 
calls, but to reinforce the oscillations of the 
call either directly by reinforcing the radio 
activity of the blood or in producing on the 
сейв а direct action by means of the proper 
rays. During January 1924 1 began to build, 
according to this theory, and with the pur- 
pose of therapeutic applications, an appara- 
tus which I have called Radio-Collular-Os- 
Шаст, with the firm belief that the cells 
vibrating at extremely short wave-lengths 
would find their own in the Hertzian waves, 
Which have the properties of producing ex- 
tremely short harmonics, The сей with very 
weak vibrations, when placed in the field of 
multiple radiations, finds its own frequency 
snd starts again to oscillste normally throug 
the phenomenon of resonance. This type of 
vibration which propose to use, is harmless, 
unlike those of X-rays and radium. Their 
application, therefore, does not present any 
danger to tbe operator. 

‘exposed in front of my apparatus, dur- 
ing long periods, a certain number of mi- 
robes in culture, which developed them- 
selves normally. 1, myself, have never felt 


the effect of these ultra radio frequencies, 
although I remained for a great many days 
near the apparatus, during the treatment ap- 
plied to the living cells. It is only when two 
living beings such asa cell and amicrobe, are 
in contact, that the rays produced by the 
Radio-Cellular-Oscillator have any diroctef- 
fect ров cellular structure. 


WORK IN A FRENCH HOSPITAL 

The experiments which I carried out at 
the Salpetriere Hospital in Paris, in the ser- 
vice and with the collaboration of Prof. 
Gosset, were made with plants inoculated 
with cancer, and the results were described in 
paper presented on July 26, last year, before 
"he Biological Society. The text ofthis paper 
follows. 

“One knows that it is possible to pro- 
duceby inoculation of Bacterium tumefaciens 
in plants tumors similar to those of cancer in 
animals. One of us obtained experimentally 
by this method, a great amber of tumors. 
These had various degrees of development. 
‘Some ofthem dry up partially, but do not die 
entirely until the entire plant or at least the 
limb bearing the tumor dies. Even removed 
by surgical methods, these grew again on a 
sick limb. 

"We propose to describe in this paper, 
‘he action of electromagnetic waves of very 
high frequency obtained by means of the 
Radio-Cellular-Oncillator of Georges La- 
Khovsky. This apparatus produces wave- 
lengths of the order of two meters and less, 
‘corresponding to 150 millia cycles per sec- 
fond. A first plant was submited the effect 
ofradiation one month after being inoculated 
‘with cancer; at this time small tumors of the 
size of a cherry stone were visible upon it. 
‘This plant was submitted to the rays twice, 
For three hourseach time. During the follow- 
ing days, tbe tumors continued 10 grow rap- 
idly inthe sameway asthose on plants, which 
had not been submitted to the effect of radia- 
tions. However, 16 days after the first treat- 
ment, he tumors began to shrink and dry up. 
А few days later the tumors were entirely 
‘ried up and could be very easily detached 
‘rom the limb ofthe plant by merely touching 
"bem. The drying action of the radio fre- 
‘quency radiations is selective and affects 
onlytbe sickpartofthe plant. Eventheinside 
sick tissues were destroyed, although they 
Were next to healthy cells in the center ofthe 
limb, showing that the radiations had not 
affected the healthy pars. 

"'Anotber plant was treated in the same 
way, except thatit was exposed 11 times for 
three hours each time, to the radiations ofthe 
oscillator. Sixteen days after the first expo- 
Sire the tumors, which were rather large as 
shown in one of the photographs, began to 
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shrink and dry up and were easily detached 
‘rom the limb exactly as in the first case. 
‘Again in this case, the healthy paris of the 
‘plant were not affected in the least. A third 
plantexposedto the radiations for nine hours, 
‘that is, thre treatments of three hours each, 
was cured in the same manner as the two 
others. Sixteen plants also inoculated with 
cancer, were let without treatment. They 
‘have tumors in full activity, several of which 
are very large. These experiments show 
conclusively that plants inoculated with can- 
cer can be treated and cured by means ofthe 
ultra radio frequency vibrations, whereas 
surgical treatment fails. 

"Such are tho results of my researches 
‘with plants. At the present time, similar 
experiments are being carried out with ani- 
malsand it seemsthat theeffect on cancerous 
animals is the same as on cancerous plants. 

“I am highly pleased to present my 
theory and the result of my work in a scier- 
tific review of the United States, this great 
country, which has always been in the lead in 
‘the fight against this horrible sickness, can- 
‘cer, and whose sympathy and help I would 
greatly appreciate. 

"In conclusion I wish to сай the atten- 
ton of the reader to the fact that 1 have 
obtained very conclusive results not only 
with a wave length of two meters, but with 
longer and shorter wave-lengihs. The main 
thing is to produce the greatest number of 
harmonics possible" 


Тыз February 1925 article from Radio 
News magazine shows how long some of 
akhovsky's theories have been known in 
“America. Thisartclowasfurnishedto BSRA 
‘by an Associate who had met the Russian- 
French scientist in New York. He claims also 
то have visited several times the New York 
hospital which set up a research program on 
the Multi Wave Oscillator and saw the La- 
khovakyaype equipment. No information 
onthe machine or its effects could be elicited 
‘rom the hospital authorities and in the eariy 
1950s the shielded room was dismantled and 
equipment destroyed. 

‘We feel that Lakhovsky's theories and 
carly researches should be followed up. В 
shouldbe publicly proven tast high-frequency 
waves, in the proper concentrations, do af- 
{eet ving organisms in a beneficial way, or 
that Lakhovsky be declared an idle dreamer. 
Since research of this ind falis within the 
purposes of Borderland Sciences Research 
Foundation, Inc., members are encouraged 
to build their own equipment and, in a suit- 
эму shielded or isolated environment, carry 
очей own research program. Ifyou cannot 


obtain the necessary materials, BSRF may be 
able to pur you in touch with another border- 
ander who can be ofhelp. Until the medical 
authorities come forth with official approval 
ofthis radical approach to the state of imbal- 
ance or un-bealth atribuled to disease, no 
one but a fool would go into commercial 
production of this kind of equipmeat in 
‘America today. П is now said to take a 
minimum of $300,000 in research money 
‘nd three years of testing to develop medi- 
cally acceptable data. 


HOW DR. JAMISON WAS TRAPPED 

їп a letter dated Aug. 29, 1967, Dr. 
Jamison enclosed this news clip from the 
Modesto Bee: “Turlock — Veterinarian 
Stanton L Jamison yesterday was fined $249 
in Turlock Judicial District Cour after being 
convicted of three charges stemming from 
his use of an electronic machine to teat 
buman patients for cancer. А jury of nine 
‘women and three men returned а verdict of 
gil on one count of practicing medicine 
‘withouta license and two counts of advertis- 
ing a device represented to have effect on 
‘cancer, stomach ulcers or bone diseases. The 
decision followed a two day trial in which 
Jamison defended himself. . 

"They (lamisonandhisassistant, Martha 
‘Ann Davis) were arrested last December 
following a lengthy investigation by Turlock 
police officersand agents of the State Bureau 
‘of Foodand Drug Inspection. The investiga- 
tion began when Police Chief John Viarengo 
requested assistance from the bureau after 
Teaming ‘the cancer-curing machine’ was 
being operated here. 

"During the investigation, Food and 
Drug agents Willis Worley and Harvey Lee 
‘arranged several mectings with Jamison on 
the pretense they were interested in purchas- 
ing machines similar to his. Jamison report- 
ойу organized a church as a front for his 
‘operation. The facility, located at 200 West 
Main St, was known as the Life Aquarium 
Center. Worley and Lee became bishops of 
the church as did deputy District Attorney 
Frank Darrell, Jr., who prosecuted the case. 
Athe time ofthe investigation, Damrell was 
employed in the State Attorney General's 
office 

“Worley said Jamison’s intention was. 
то open other treatment centers throughout 
the state, using his bishops to set up facilities 
under protection of1he church. “This was the 
most fantastic investigation I've ever been 
involved in,” sad the agent this morning. 

(Yes, itis fantastic to think anyone would 
want to give or donate healing services free 
when thereare billions to bemade onthe four 
kinds of cancer treatment authorized by the 
California Medical Association: Drags, Sur- 


gery, Radiation and Death. RHC) 

“Worley points out the manufacturer of 
Jamison's machine was convicted of grand 
theft two weeks ago in Los Angeles afler 
selling a similar machine to a Food and Drug 


“After Janiscn's conviction yesterday, 
Damrell called for imposition of a prison 
term for the veterinarian. If he had received 
‘the maximum penalty, he could have been 
sentenced io 18 months in jail and fined 
$1,500. 

“We fet very strongly on this,” said 
‘Worley, “because Jamison could easily be- 
come a menace to many innocent victims 
‘throughout the state.” 


ММО IN USE AT INDIAN CLINIC 

“Tam continuing my experiments with 
the MWO and my experience is that in prac- 
tically all cases there is an aggravation ofthe 
existing symptoms, and previous symptoms 
are brought to the surface, Hemorrhage was 
seen in another case and treatment was 
stopped forthwith. Thisis one problem which 
has to be tackled before MWO can be used 
with confidence. Т think MWO treatment 
should aot be given to tubercular cases. Also 
jn cases where there is a hemorrhagic ten- 
dency this would do more harm than good. 

““Neuritis seems to respond nicely to 
this treatment, Sciatica is definitely cured by 
this. Some cases of Rheumatism and Arthri- 
tis are benefited, responding at frst but the 
improvement docs not last much longer. 1 
cannot understand the reason for this eccen- 
tric behavior. I think there must be some- 
thing with the frequencies." 

Don't blame it on the frequencies, Doc, 
blameit onthe patients who stubbornly clings 
to their fixed ideas and rigid unyielding 
mental pattems. We have no evidence that 
the radio frequencies of the MWO reach into 
the mental world. Each person's аша is 
oaded with “signatures”, national, family 
and religions concepts hammered into him. 
over the years. НЫ creative energies, flow- 
ing freely down from the higher worlds, 
channel through these deeply cut" grooves 
in mind and emotions. The health or ilh of 
the physical body indicate whether the 
person's ideas are in tune or out of tune with 
(Creation. As aman thinketh in his heart, so 
ishe. 

“Can you please let me know what are 
the ranges of frequencies these machines 
have? Have they been measuredandarethey 
the same in all instruments? Is there any 
difference in the modes prepared in the USA 
aod France? Which model was tried by 
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Lakhoviky in the New York hospital? What 
эге the actual frequencies used by him?" 

‘The only frequency readings we have on 
an MWO were those submitted by Bob Beck 
originally, from the output of his own ma- 
chine, “П radiates RF interference over a 
‘bandpass of 15 Kilocycles to well beyond 
250 Megacycles, This blocks AM, FM and 
Television reception for hundreds of yars"" 
But so does my electri razor, and Гуе been 
using one for years. Iwas told by a sailor that 
electric razors are very effective as "scrum- 
bles’ for knocking out the electronic brains 
of guided missiles, and have bee so used as 
defensive equipment during missile exer- 
iss on aircraft carriers at sea. No one has 
furnished us with RF output figures from 
original Lakhovsky equipment, either at the 
New York hospital or from Europe. If any- 
one has these figures T hope they will be kind 
‘enough to forward hem to you. Lakhovaky s 
available technical record is very slim. 

“An Associate writes A very goodpsy- 
chicin Florida gave the following, ina sitting 
devotedto the MWO. Itisnotanywherenear. 
developed to its potential. Tt has unlimited 
amplifications to be made. The use of the 
MWO can change the auric field, thus spiri- 
tually it can change the individual. This is 
done with the work of the seven rays of life. 
The MWO should be used in conjunction 
with the radionics instrument.” What about 
{his radionics instrument? I would appeeci- 
ate tif you can throw some light on this.” 

‘Sorry Doc, the punitive hand of the 
‘American Medical Association has driven 
radionics builders and users 
here inthe United States. No one but a fool 
like me would stand up on the firing line. 
[England isn't quite the police state America 
is and you can get information on radionics 
andradionies equipment from the Delawarre 
Laboratories, in England, and from Broce 
Copen, in Sussex, England. Radionics ex- 
peris have developed rates for every organ in 
the body. Equilibrating those rates with 
specific radio frequencies offers an interest- 
ing Пе for borderland research. 

“T have tried both the Vitic and the 
Feman Screens, lam still continuing my 
experiments with the Eeman Screens. Only 
a couple of days back I gave a set of screens 
Toa patient who is having an encyclopedia of 
complaints. The ММО did not give her 
much improvement hence the change. [have 
опе set of Vitic with me and whenever 1 feel 
ıa bit out of sorts I sit for ten minutes and get 
back шу vigor. Lam using a very strong pair 
of magnets and a carbon rod 1% inch in 
diameter. After I received the MWO my 
interest in the other two flagged. [think Iwill 
have to cultivate them again’ 

Dr. AK. Bhattacharya 


From the March 1064 Journal of Borderland Research: 


ARMY MEDICAL RESEARCH SUPPORTS 
LAKHOVSKY THEORY! 

"Thats ош headline, and its derived from news clips loaned о us by 
эп Asoc. One especially is from the New York “Times” for Fri- 
day, Aug, 19, 1900 by John Osmundsen- 

"The heading says that Radio Microwaves Produce Molecular 
Changes ш Human Бе. Ти в merely a repito of what Georgos 
Takhowky proved wih his pioneering work in Pars hosp in the 
1920! 

“Мем and possibly important biological elects of radio and radar 
waves were reported at a three-day scenic meeting that concluded 
here yesterday. One scienti tld of producing ^a profound molecu- 
Jar change" in human gamma globulin wih speci wave lengths of 
rado waves in the high frequency to very high frequency, or VHF 
ange. 

Alerations o created in the molecules that consiate an impor 
tant part of the bodys defense apparatus were accompanied by at 
least a fourfold increase in their biological acy, the scientist said- 
“The changes can be produced under widely varying conditions of 
voltage, power, pulse width, and pulte repetition rt, provided the 
"equency suitable? according to Шеш. Col Sven A. Bach of the 
Army Medical Research Laboratory in Fort Knox, Ky 

TF Col. Bach had been working from Lakhovlby original theo- 
Hes and equipment, he wasn't saying. This ie obviour in reporter 
Osmundsen's next paragraph. 

"This и believed to be the йк report ofa proven frequencyspediic 
liec of radio waves on human chemistry, Dr. Bach's report ap- 
peared to case more comment at the conference than almost any 
other, for the обоа of radio frequencies on human gamma globulin in 
the tet tube were clearly not a result of heating. 

Teas suggested by Dr, Bach that the increased biological activity 
of the molecules as measured against a rabbie serum sensitized to 
them might have resulted from an unfolding of thelr structure, thos 
exposing more active spots 


YUP, THEY MIGHT EVEN CURE CANCER 
Later 1960 an electronics magazine revealed even more about the 
proceedings of this Fourth Annual Tri Service Microwave Conference 
held in New York. Our news dip is only half а page which reveals 
neither the magazine nor the writer, but about Dr. Bach's daim of a 
fourfold increase in the production of garama globulin, he ray 

"What does this mean to you? Gamma globulin plays an impor 
tant pat in the body's defenses арди! disease. Speed up its activity 
fourfold and it may be four times as effective а disease Fighter. Some 
Фу your doctor may give you 'a shot of microwave to keep you wel. 

Dr. Joe Howland of the University of Rochester found that dogs 
which had been exposed to microwaves were able to withstand heavy 
dose of X raya far better than dogs not so treated. No specifie applica 
"ion for this technique is пом known, but such discoveries frequently 
lead to undreamedaf advances. 

“And finaly, some evidence has been gathered to indicate that 
oertain kinds of cells, under the right conditions, wil simply dhinte- 
ме ~ ly to pieces ~ in the presence of the right radiation. But 
surrounding cells are unaffected, Could such a selective beam ever 
be used to destroy cance cells while leaving healthy issue unaffected? 
Scientists don't yet know.” 

“The writer didn't зау which scientist he i speaking for, certainly 
not for Georges Lakhoviky, who died in that very same New York 
Сну 17 years before the Microwave Conference. Beforeandalar 
photos of skin cancer cures effected by the Lakhovaky Muli- Wave 
Oscilator in Par hospitals in the 1030, show that the Russian inven- 
tor did know just how selective radio microwaves ean be. These 


pictures are reproduced in Lakhovikys book, “The Secret of Life”, 

‘To continue with the magazine article: “said Col. George M. Knauf, 
‘one of the foremost experts on the biological effects of microwaves, 
speaking of thete recent advances, “Our work has progressed sui 
‘dently for us to be fairly certain that the beneficial uses to which this 
energy may be pot will greatly outweigh any harm remit it may 
produce in men” All thit of course does not mean we should forget 
that uncontrolled microwave energy can be dangerous, But like re 
ог Xray, microwaves can, when wed intelligently and with under- 
standing and respect for the hazards involved, Ье among man's most 
valuable tool.” 


MWO USE IN A NEW YORK HOSPITAL 
Georges Lakhovaky crossed the Atlante to New York Cuy in 1941, 
there to observe the effects of his MWO under controlled, technical 
conditions in a New York Hospital. A brief report of the postive and 
benefici remit of MWO treatments appended to the English ani- 
Tason of his book, "The Secret of Life", by Mark Clement, on page 
201, There treatments were given ftom July Ist to Aug, 21 and the 
name of the hospital and of each patient аге withheld for ethical rea 


Treatment Виша 
Good improvement 
Condition good 
Marked improvement 
‘ate Sot treatment, 
condition good 

М.М. Онон. 7 Marked improvement 
fer two treatments, 
‘ие diminished 

М.К. General Соме АННЫ 11 Slight improvement 

М.О. Arthritis of ankle з Ren good 

AE Postoperative fracture Results good 

СУ “Anes, both knees 14 Marked improvement 

MD. General arthritis в Marked improvement 

JH Epicondyliss of elbow 7 Resuli good 

D.O. Chronic arthritis 10 No cough, no soreness 
marked improvement 

SL General arthritis 10 Marked improvement 

ВМ. Атына and circulatory 6 Improving 

disturbances 

ML Ards of ankle and knee 7 Improvement, во 

MB. Artis of shoulder 7 Marked improvement 

МО. Tenorynovits, hand 6 Improvement 

SS. Ards, both knees 1 Improvement 

SCN. Congenital hip dislocation 3 Marked improvement 

RL Fracture, both ulnae. 5 Nopain 

Spsovi, both knees 
Additional Cases 


Case 1. G.D,, female, aged 25 Patient complained of pain in the 
chest and muscles of the right arm and beck, and constant cough. 
She did not respond to medical treatment and massage. Treatment 
with Lakhovaky Multiple Wave Oscilator was instituted. ARer the 
fourth treatment coughing stopped, pain in the chest became infre- 
quen, and the ured feeling in the back disappeared. At the end of 12 
treatment the patent no longer complained of previous symptoms. 

Case 2 MM, female, aged S1: Patient complained of pain and 
ster in the right hip. X-ray examination disclosed a marked nar- 
rowing of this ariclation associated with lage spurs at the margin of 
the acetablum which appeared to ankylose the joint. There were pro- 
Пень changes in the upper margin of the femoral hend. Disthermy 
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and massage fld to relieve the pala and ирен. Afer 10 treat 
ments with Lakhovsky's ММО, the stiffness markedly reduced. 

Case 3, ET, female, aged 38 For two months the patient com 
plained of pain in both shoulders, Abduction of the right humerus 
was limited to 45 degrees, A diagnosis of periarthriis was made and 
treatment with Lakhovaby's МАКО, was sated. Afer three treat 
‘ments the paient said she felt much better. The improvement cont 
ued. Afer series of 11 treatments the patient did not etum. Appar- 
nly permanent relief had been obtained. 

Case 4. AB, male, aged 60. Patient gave history of pain in both 
knees beginning in 1940, Dithermy and massage for one year gave 
only slight relief. Treatment with Lakhovsk's M.W.O. was instituted. 
Aller one treatment patient sated that he felt beter. Afer four treat- 
ments patient felt so much better that he took only one treatment in 
imo weeks 

Case 5. MM., female, aged 42 Patient complained of pain in 
lower eh back and hip. Xray examination of the lambar spine and 
pelvis showed clcicaion at the anterior margins of the intervene 
bral dir between the ninth and tenth and the tenth and eleventh 
vertebrae. There маз alto a slight soon of the lumbar spine. Treat 
ment with Lakhovsky's M.W.O. was instituted. Afer the Вси treat 
meni patient fe better, Afer the Ah testment improvement wat 
very marked. Patient did not return aller nine treatments. 

Case 6. SN, female, aged 5 Patient complained of pain in the 
right shoulder and inabilty to extend the arm more than 510 de- 
‘ees, accompanied by severe pain. Xray examination diced ir- 
regular calcification in the reglon of the greater tuberosity of the right 
humerus. Treatment with Lakhoviby's МАО. was instituted. Afer 
опе treatment patient said she felt much botter, The improvement 
continued steadily ший 10 treatments were completed. 

Case 7. CP, female, aged 38: Gynecological examination showed 
uterus Му enlarged and hard. Right paramesiam tender. Diag- 
nosis — Parametiis. Treument with Lakhonikys ММО was inst 
tuted on July 17, 1941, Afer four treatments patient folt better, and 
afer 12 treatments patent was found to be much improved. Exam 
mation on Oct 7i showed the adnexa and paramet to be pain- 
en. Patient was considered cured, 


REPORT OF CASES TREATED WITH LAKHOVSKY'S 
MWO BY A PROMINENT BROOKLYN UROLOGIST 
"The following rosulis were obtained by a prominent Brooklyn uroo- 
got whose name must be ote for ethical reason He н Fellow of 
the American College of Surgeons and enjoys a great reputation ш a 
skilled specialist, He treated hundreds of patient with Lakhovsky's 
MWO but only a few typical cases can be given here. 


шш Шш massi Вашы 

Н.С. Acute urinary retention 2 Retenton ceased 
due to enlarged prostate 

RB. Bleeding from uterine 3 Bleeding cessed 
fibroids of two years standing 

SM МІ muliple sclerosis wih 6 Marked improvement, 
halting gate ‘was able to ran on sew 

eral occasions 
RR Ойына of note with pain 2 Cleared completely 


stor two treatments 
of ten minutes each 


în one day. 
ВЛ. Acute urinary retention 2 Retention ceased, 
doe to enlarged prostate 
SB. Biedng from cancer 3 Bleeding checked. 
ofthe bladder "The tumor cleared up 
nicely and was re- 


duced in size when 
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seen again on qio- 


зоору three weeks 
ше. 

JG. Chronic sema of Axila 2 Cleared entirely. 

LG. Severe pains fom duodenal 2 Greatly improved. 


К 


їп addition to the above cases this Brooklyn specialist rated их cases 
of enlarged prostate with nocturnal frequency (three to Sve times per 
night). After two treatments wih Lakhoviky’s ММО, frequency was 
reduced "o only once a night or did not occur at all.” 

"The above American reports were not included in the ist edi- 
tion of Georges Lakhovsky's "The Secret of Life’, published in 1905, 
but were added by the English translator, Mark Clement, to later 
editions We are quoting бош the 1063 edition published by Health 
Science Press, Sussex, England. Health Research, (P.O.Box 70 Moke 
June Н. California 05245) offers this same book. 

This carly (1941) research with the Lakhovsky equipment seems 
to nave been ignored by the American medical authorities, who are 
ЭШ concentrating on cure by surgery or medicine. Ifyou want to 
discover the effects of weak radio waves on living organisms you'll 
have to dig for yourself. Our BSRA brochure, "The Lakhoviby 
Mult Wave Oscilator”, will give you some hints about setting up your 
‘own research program, and is available from headquarters. 


“DOCTORS SAY RADIO TREATMENT IS EFFECTIVE 
AGAINST ARTHRITIS’ 

“Apparently some doctors didn't ignore the research work done by 
George Lakhovsky. Take this news em from the New York “Post” for 
Feb, В, 1962, with an Associated Press dateline from Washington, 
D.C. “A device theoretically capable of bouncing radio signals off the 
moon has yielded highly effective results in the treatment of stubborn 
cases of arthritis and certain other Ш, a group of doctors reported 
today. The machine generates highfrequency, shortwavelengh ra- 
dio waves and emit them as pulses lasting only 1/17.000th of a see 
ond each, The pulsed currents are directed into a patient's body, 
wih a maximum achievable penetration of eight inches. 

“Use of the technique in treating arthritis, bone infection afier hip 
operations, inflammation of the female pelvis due to gonorrhea and 
‘other conditions, and in speeding the healing of surgical wounds was 
described in reports by Dr. Euclid M. Smith of Hot Springs, Ark: Dr. 
Dana Sreet of the University of Arkansas; Dr. Bruce Сатып of 
Baylor University; Dr. Marshall Lobell of Harlem Hospltal, NY; and 
Dr. Solon М. Blackberg of Chicago. The reports were made lat night 
м a private conference to which several Congressmen and Public 
‘Health Service doctors were invited. Blackberg lier told reporters 
the researchers would like to enlist government support for expanded 
research by themselves and their investigator. 

“Smith, in his report on arthritis, sald the technique had been 
employed with “highly “elective results In 99 ош of a series of 100 
cases treated by him. Declaring that some of the patients treated had 
arri for up 1025 year before receiving radioactive геше. Smith 
(old reporters that “marked improvement was achieved in all cases in 
from three to six mothe. 


PUBLIC RECOGNITION OF RADIOWAVE 
TREATMENT 

“This sensational advance in the treatment of human ailments should 
have been welcomed from coast to coast in every newspaper. Dr, 
Blackborg and his distinguished fellow scents from Baylor, Arkan- 
sas and Harlem should havo receved public acclaim ftom President 
‘Kennedy's Dept. of Health and Welle and fom the American Modi- 
cal Association, But only a thunderous silence followed that eariy 
1062 news item ion the private meeting in Washington — until the 


‘Aug, 2, 1963 edison of the Saturday evening Рон! In (his national 
magazine, radiowave eatment of arthritis was branded medical quack- 
уйа he article "Hucksters of Pain”. There Dra. Smith, Saee, Canem, 
Lobell and Blackberg had their answer to “government support for 
‘expanded research". Fortunately, not every American is going to 
take this kind of libel without striking back ar the mouthpieces of the 
‘ested interests who lend themselves so readily to control of the mass 
mind. Read this news clip from the Los Angeles “Times” for Nov. 1, 
196%: 


“SATURDAY EVENING POST SUED FOR $7.5 
MILLION” 

“New York — The Saturday Evening Ром, sill smarting fom one of 

he largest libel awards in history, was hit Thursday with another bel 

suit demanding $75 milion. 

"The soit was fled in Federal District Court here by the Dlapulse 
Corp. of America, manufacturer of a machine that employs 
high-frequency waves in the treatment of infections and inflamma- 
tions, including arthritis. The company said it was defamed in an 
эше, “The Hucksters of Pain”, which appeared in the Aug. 24 
edion of the magazine. The article dealt wih quack remedies for 
artis, The sult seeks $25 milion in compensatory damages and $5 
milion in exemplary damages. 


From the June 1964 Journal of Borderland Research: 


LAKHOVSKY OSCILLATING CIRCUITS 
“About eight years ago I sent to the Health Science Press, Suntex, 
England for a lle book, “Quick and Free Healing”, and aho “The 
Waves That Heal and found that there are healing waves in the air 
же breathe. Tam a senstive with ihe pendulum. The book told to 
take an Insulated copper vire and ûnd the positive and negative ends 
withthe pendulum, so 1 would know which end to put to the let side 
‘of my body — positive to the righe and the ends overlapping. I you 
can't keep them In place, wrap an elastic band around them. For me, 
the pendulum swings clockwise for negative and back and forth for 
positive. Бим use af the wire came when I skinned my shin wih a 
fivelnch gash, The bleeding made me sick and I had tole down. 1 
hough of my wire circuit, got up and put it on just above the knee. Jt 
‘ways had taken a long time far sores to heal on my body but ihis 
healed in three days time and showed only a narrow line about the 
‘width of small yarn. This convinced me (hat the oscllaling circuit 
wasn't foolish. 

“T loaned my litle books to a high school student that was taking 
cience. I thought hey would interest him but he made all manner of 
fun of me, for believing such a thing. None of my family are inter- 
‘ated in the good things that T have learned. T have been a member of 
BSRA since 1951 and think your Journal is the best magazine I have 
ever read. Anyone wanting to leam more about the Lakhoviky cir- 
аша can write to Col. А. Е Powell (Now deceased) 

“Forty years ago 1 was taking treatments from an osteopathic doc- 
tor who sometimes diagnosed with the pendulum. When 1 became 
pregnant he told me he was going to discover the sex of my unborn 
chik. He took his gold band ring off, tied a string to it and held it 
‘over me. H didn't seem to have any definite swing, maybe around 
‘once and back and forth. “That's strange; he said, Tve never mined. 
ye? When the baby came here were two, a boy and a girl! T didn't 
tuk him then where he learned about the pendukim or what t meant. 
‘Years afterward I sent to New York for one and found that I could ask 
questions and get yes or no answers that sailed me. A medium told 
me that the pendulum ls spirit controlled and mine was controlled by 
a young gid who was rather mischievous. If you want to put my 
experience in he BSRF Journal ti allright with me. I got my 
education in the Iude red schoolhouse, Lam 73 years old and иш 


Teaming. They say you never get too old to leam and T fad it i very 
ue 
ма. EH, Pigus, Ohio 


A “HOPPED UP MWO" IS DANGEROUS! 
“Ie u far too easly го draw Anal conclusions regarding my experiences 
чё he higher powered Мане Oscilator, a word of warning ir 
in order. I powered mine with x 250 VA, 10 KV ой bumer нак 
former. Tht DYNAMITE and could, tn my opinion, be fa foo 
much power fı used and 1 didn't mis i by much. My equipment 
spark the antenna down to the dih ring and the resonator to the 
‘cond, with ocanonaly a week spark tothe did 10 hours afer the 
p" spon 1 flt te running панама of walking [ge 
72) and walked all around town and back, about ix miles and по 
пейза, whereas two males would ше me before. That fn exorare 
‘war about ten minutes for me and four for the wie (age 75, Inme- 
die reaction for me was a moderately stong sensation of ging 
‘Eom head to foot for about tree hours before 1 could get back to 
жер. None of this for the wile. Then, а aforementioned, I felt on top 
‘ofthe world. 2 hous ale that, however, the wile and 1 developed 
the rand daddy of al cols and ба symptoms that we'd ever hed. 1 
hadn't had any real cold or fu in 15 years. ‘This one dredged such an 
amount of mca and toxic waste as Fd never seen before in my e. 
was rough. I lasted two day before И wore olf. 

“This ali had me guening unti your brochure arrived, wih the 
experience of your Engineer Physician Associate. He told that many 
‘ot his patients developed fn symptoms ster MWO exposure. His 
increasing conservatism was well founded. T decided to fnd out the 
doctor's hypothesls of viral penetration would hold up. зо, second 
high-powered treatment of equal strength and duration should pro- 
duce much the same fu symptoms. But having wound another coll 
Lured more power than the Вон ume, sparking antenna and resonator 
down to the fourth and ith пар. Results: no more fu, ойу s very 
‘ight ungling sensasion, o feci of саш шоп м before, Re days 
Intec T took another exposure, of even minuten, with а te le. 
Power. This one did No tingle, no exhilaration, only a feeling of 
Tapidi increasing depression, no еер that night, a rather severe pain 
Inthe ches and hear region, extremely weak polse, hardly pep enough 
(oie an ита, and а nervous shaking dl over, For a while T thought, 
this took ve days for dhia to wear off and E lnt ll gone Yet 
‘One night ly awake until three али. Bearing out how to pep up the 
MWO stl more. Out of the be, а voice clear and dine and very 
emphatic: This а dangerous” Again very emphatically, “Yes!” Nor 
‘aly Tam noc he least руб, clairvoyant or dairuudient o] choose 
do heed this a а warning bom a docarmte guide or guardian” 

Lat tis Anoctz' experience be a warning to yon, f you feel 
the urge to buld a hoppedup Oscilator, to transform yourself over- 
might! Bob Bec original article caos against hs and Ви orginal 
Equipment flls well within the safety tolerances set by the Ai Force 
а he telephone companies for personnel working around radar 
and microwave broadcasting and relay equipment. Мон of you take 
ing past in ths research program have bal your equipment only in 
the fant мә ог three months, t ноша be wise to ick closely 1a the 
original design for a year before aeri k for farther research. 


LAKHOVSKY'S ORIGINAL THEORIES ARE SOUND! 
With one or two exceptions all report in to date show beyond ques- 
tion that Georges Lakhoviky's theories аге sound: Radio waves do 
«Леа ving organisms. In certain concentrations these waves appear 
to benefit cell growth, even to stimulate These BSR Associates 
have proven to thelr own satisfaction in only six months from the 
publication of our Вов article. Now i is up to others to exploit thie 
knowledge while we rum our attention to other projects 


во 


From the Jul-Aug 1964 Journal of Borderland Research: 


LAKHOVSKY OSCILLATING CIRCUITS 
“The danger of song reaction to a hopped up MWO, as told in the 
‘June Journal, reminds me of my experience with the single circula. 
Monihs ago wrote to Col. A. E. Powell and he sent me single circuits 
to wear around waist, neck ec. This T did for two months or зо, daly. 
T been under the weather enough to hope for benefi Instead, 1 bad 
‘three successive colds — something 1 never, never had in my Ше be- 
fore, even during the worst of my catarrh years, le never once dawned 
оп me й could have been the Lakhovaky oscillating агаш; now I 
wonder” 

А California Associate 


Yes, it had been the experience of others that е apparently 
powerless Orclating circuit, of only one wire looped around the body, 
‘an produce a strong reaction on мар шише. A San Francisco Asso- 
‘ate told us during our May trip north that she received a wire loop. 
Жоп Co. Powell and моге it to bed that night, and forgot about it- 
Exdy in the morning she awoke with such a violent pain through her 
middle she thought she'd die! She lay there and stuck it out ший the 
pain left and went back to sleep. In the morning she awoke refreshed 
‘and ready to go, with the oscillating circuit still around her middle. Te 
‘began to dawn on her that this was the cause of the pain, but it alio 
had aflocied the healing of a longsuffored condition. At the time we 
were thero, weeks Iter, the condition had not returned. Certainly no 
permanent cure of апу condition can be expected unless the original 
‘came in mind, emotions or spirit ш changed, and ifa person insists on 
indulging his vicos, use of озсйайа circuits may only cause needlen 
aia! 


From the October 1064 Journal of Borderland Research: 


HE PREFERS VITIC TO MWO 
“Personally, while feeling the passage of the high tension flow fom 
фе antenna of the Mult Wave Oscillator, [found no beneficial eec. 
‘On the other hand, the Associate with whom I obtained the MWO 
realized definite improvement. Ho has kept up the use and told me 
lately that he is feeling steadily better and lays the improvement to the 
ше of the ошӣ Some years ago I had frequent conferences (hru a 
medium) with one who was said to be Madame Blavatsky. During 
the course of these talka she dismissed the subject of electricity as of 
Tide value in comparison with a study of magnetism. That in the 
study of magnetism lay the secrets of many valuable matters. Tam led 
to refer to this because 1 recently obtained relief, and apparent cure, 
from a troublesome irritability of the bladder by the use of a magnet. 
‘Other treatments had been of no value. 1 made no report of this until 
the fact was definito. The we of the magnet was experimental and 
‘came from the suggestions of a Chicago Univerty specialist in the 
subject, relayed to me via various Blomagnetic reports and some cor- 
respondence. 

Associate А. N. Onymous, Dixie, USA. 


This eter from an elderly Associate was dated Sept. 3, 1964, It 
‘certainly provides an interesting and stimulating commentary on the 
‘material inthe preceding pages of the Journal. Interestingly enough, 
‘we've had many report of successful and continued relief of inating 
bladder and prostate conditions from exposure to the MWO. In the 
ie device we now have a borderland gadget that is far lest trouble- 
some to build ала to operate, How affective iia remains to be proven. 


THOSE LAKHOVSKY CIRCUITS AT WORK 


“About the Lakhoviby wire агашы, there is no other way to account 
for the consistently maintained energy I receive, I wear one all the 
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time as do several others I know, all of whom report amazing reris 
One man past 80 finds it pepe him up too much, vo he wears it iter 
тшеу.” 

НС, Yucca Valley, Cal 


From Jan-Feb 1065 Journal of Borderland Research: 


HE WORKED WITH GEORGES LAKHOVSKY 
“A friend of mine sent me your pamphlet describing the Lakhovaky 
Multiple Wave Oscilator. 1 was the бм man that bought thit istry 
ment in New York in 140, оп the advice of a physician who saw it at 
a medical congress in Vienna. My young son had developed a face 
lesion, И was diagnosed as tubercular. T was having a Joint осе at 
that time with а progressive MD. I was practicing dentistry. Her 
succes with the MWO was phenomenal, but when she began to teat 
cancer cates the American Medial Association got air her and me 
and revoked our licenses. I had translated some of Lakhovibys works 
{nto Engish from the French. Profesor Lakhoviby came ofen to my 
New York ofico. He told me the Pope was usiag one of his instru- 
‘ments. The success obtained in the hospitals was excellent but the 
report were suppressed. The good professor died of a broken heart. 
Ош сме vas а rogular frameup by the AMA, tho lawyers and the 
‘court. Twas foolish enough to fight the case and spend lots of money, 
‘ot knowing that the AMA controls even the courts and judges, Tatil 
have some copie of the booklet and a photo of my Lakhovi instru- 
‘ment. IF ean locate them PI send them to you. I sold my instrument 
toa doctor in Texas and let New York state in 145. T am a licensed 
[Naturopath in Florida and Chiropractor in California. Am enclosing 
$ for membership. 1 belonged to BSRA several yous ago.” 

Dr. N. S. Hanoka, Miami Beach, Florida 


From March 1065 Journal Borderland Research: 


“THE SECRET OF LIFE” 
“I loaned my сору of Lakhovay’s "The Secret of Life to my chiro- 
practor, also your Joumal. Не had one build and Гуе been taking 
treatments fom him on the Multi Wave Oscillator. Afer wo treat 
ments 1 got an awful cold and 1 have never blown so much bloody 
mucous out of my nose. Alo, afier each treatment, t would leave me 
weak. I would have ta lie down several times a day. There always 
‘wat a reaction but my bad simus condition has cleared up consider 
ble. 1 also had trouble with my liver and there were о many things 
that I hadn't been able o ea, for 15 years or more. Now Т can eat 
them and enjoy them. The MWO is certainly worth having and I am 
improving.” 

Mn. A. N. Onymous, Somewhere, Indiana. 


From the October 1966 Journal of Borderland Research. 


HITTING THE HEALING TRAIL WITH THE MWO 
“E would be appreciated if you would put an announcement in the 
Journal that Dr. $. L. Jamison, D. V. М, ND. (Gr. Br) announces 
‘the opening of a praciice of naturopathy in Santa Cruz, California. 

"The climate has changed greatly from the old buming of books 
days by the FDA. We cannot all stand back and walt for “George” to 
do something, 1 have the advantage of a lot of training in a legitimate 
Seld of alllopathic medicine. Only a veterinarian would be able to 
make such a move and escape retribution for iL A regular M.D. 
‘would be branded а traitor lo his fellows. 

"E have moved to Santa Cruz to set up practice a a naturopath, 
using the M.W.O. unit, spiritual healing and diet — along with 
naturopathy measures for the healing of old injuries and chronic de 
‘generative diseases. There wil be no charge if here are no res 
‘Since my fees will ave no legal status, this will be made clear to the 


people using the service о they will be under по compulsion to pay, 
ven reli are satisfactory! 

"There are по incurable diseases but there are incurable paint! 

“With the MWO we have not gotten uniform results classified by 
the disease the patent hed. About two out of ten people do not 
respond to the MWO unit at ай. You had just as well breathe on 
"bem. I strongly suspect that these people should consul an alelo- 
риме physician, МТ. at they would be helped beter by conven- 
tonal medicine. You might say our casos were selected, м people 
came to us in the last stages of shoer desperation — conventional meth- 
‘ode (including chiropractic) having fled. 

"Some of those (not many) also do not respond to the ММО, 
“They шшшу respond to spiritual healing methods when this happens, 
“This I have not figured out good as ун. Once in awhile an atic 
‘wll dam to have been worsened by the unit. This occurs usualy in 
за arthritic with arthritis in а number of Joints, One treatment seme 
to break the poison loose in their body, and they fl Ше the wrath of 
hell about two days after, Get them in immediately and run them. 
again, and everthing is alright. 

"тә sum K all up, 1 have got so I do not care what disease 
‘person has got as long as it is not an acute infectious disease, ога 
decent stroke сше, I have been raid to try it om either of these as all 
we would need ia for somebody to fall over dead while on the unit 
and we would be wearing striped sults or breathing HCN in а gasper 
‘chamber. "The unit regenerates фе whole body" 

SL Jamison, D. V. М. 


From the July-Aug 1967 Journal of Borderland Research: 


A TRANSISTORIZED MWO 
“1 would like to compare operational notes with some one who hat 
Dutt one of these MWOs because 1 question some of the statements 
made inthe original article. ГЇ just give a bref description of mine 
and some ofthe things I ended up doing. I started with aluminum 
деше, but had trouble wih the gluing proces so ended up with 
ming printed circu boards зо my elements (antennas) аге copper. 1 
have good arcing between Brst four rings, Can make ‘em all are if T 
‘bing polat of wooden pencil near the smallest, but pencil must be 
held certain way or ГЇ get knocked оп my haunches. 
~ ended up with 29 in. Tesla coil. Tried 7, 6 and 5 but ended up. 
‘wih nine. The trouble here was with leakage between primary and 
secondary. И was terre until 1 took means to reduce to а minimum. 
The таримогаей drive I use is partially a hangover from the days of 
when T wed transstoczed ignition in my one vehicle, The ошоп 
coil was modifed to increase the нерар ratio and since the сой wat 
mounted originally in ой, t was a ‘slippery as an eel’ project. The 
diver uses З transistors plus diode and operates on а source power 
supply which can supply up to 20 vols de. The drive seems to 
funcion bost at about 15 - 16 vole." Now for a question. If Mr, Beck, 
as he indicated in Би original are, ‘reconstructed the circuit? ofan 
original MWO in а certain man’s house, why didn't you people pub- 
lish a diagram and dimensional dara on that original piece of equip- 
теш? That would be a project a man could sink his teeth in. Instead 
this peewee MWO which you now say is not much good unless ev- 
жума arcs. You mean arcing all the way down to the smallest 
т??? When you got your updated MWO data published, Iet 
me know as T would Ме а сору. 
RAR, Rochester, Minn. 


Ага between the first four rings, ftom the outside in on the 
ММО antenna, н about at good as any we saw when we were re- 
searching the instrument in 1064; 80 it sounds as though your transis. 
torized MWO — the fist we've heard of — is doing very well and 
should be puting out enough energy to affect living cells. You any 


‘uh you had аш minum antenna rings after all. For some reason, 
the arcing between copper rings builds up deposits which must be 
cleaned off periodically. Bob Beck did't efr us a schematic of the 
original Lakhovsky equipment he sav. На said i was housed in а 300 
Jb. cabinet. The antennas were of circular{ormed pipe ring. The 
lide ing vaa two feet in diameter. There was a large, separate 
Tesla Col driving each antenna, Thi ls а profesional model de- 
‘signed to impress the patient It alio probably pus out enough sate 
to antagonize the neighbors for blocks around. We believe Rob Beck 
deserve ай credit for grasping the principle of multiple wave propa- 
guion developed by Lakhovsky during radio's infancy inthe 19201 
and redesigning i into а simpler, smaller device for present day bor- 
derland гмөмеһ. 


LATER COMMENT ON THE MWO BY MR. BECK 
“Ты key factor la that tho rings MUST are profusely all around the 
circumference of the outside and THIRD ring simultaneously. There 
amo effect, either on a calibrated Hewlett Packard field strength meter, 
ог physiologically, at the target frequencies if this arcing дом not 
shockexdte the rings. And yet T have seen at least three machines 
that did not have sufficient voltage from the Tesla Coll to even drive 
the cuaide ring, let alone the third element! Ik would be a shame to 
invalidate the device because of this. Some of the machines Гүе seen 
drive the Model T Coll from an A. C. transformer! The obvious 
fallacy here i that the co's vibrator is а resonant device supplying 
the makeandbreak voltages (and magnetic Geld) to the T cal prt 
тшу atthe designed frequency. Since the transformer is on and of 
120 times a second, the chances of the T сой points breaking! at the 
precise instant that the @Deycle house current ls at a POSITIVE peak 
is about one in бу. And even If it fes sometimes’, the T coll з 
modulated with the 120 cycle line (ice the 60 cycle frequency 
‘each суе has two peaks, bath a postive and a negative). 

“Try Wt at 300 mc. and 10 kme. on a feldstrength meter some 
time. You'l see what mean. The Tesla Сой, incidentally, s just a 
‘convenient supply of free electrons. The cascade of electrons or ‘high 
чокаре breaks down the ais resistance (by arcing) and then driver 
the antenna ving But ifthe dove is interrupted, the rings may not 
absorb and resonate properly. At any гше, iiis dificult to kid the 
Hewlett Packard meter, and Td like to sec the original design fol- 
lowed, at least for he fst year: 


AN IMPORTANT MODIFICATION 
“The greatest modification to date was the discovery ofa box of war 
surplus very high voltage recie in a Ып at a Burbank electronics 
store. The 30000 to 60,000 volt selenium stack rectifiers . eliminates 


the necessity for a tunable gap, and roughly quadruples the output of 
the Tesla Coll, also lovers battery drain to half 


BEWARE THE PUNITIVE HAND OF THE AMA. 
Turlock, Calf “Daily Journal”, Dec. 2, 1966: “Dr. Stanton L Jamison, 
formerly ї charge of the state Poultry Pathological Lab here, was 
итенә yesterday for practicing medicine without a license. The 
‘eternaran i charged wilh using an electronic device — wih high 
‘Voltage sparks cracking and jumping about on either side of patent 
“with фе claim it was beneficial in cancer and bone diseases 
"Afer posting $1100 ball, Dr. Jamison defended hie machine. 
Не said part for the machine coat loa than $50. IT someone flowed 
up on the apparatus, he claimed, t would be a blessing to human. 
Police Chief John Visrengo, Li. ВШ Ladd and investigators for the 
California Bureau of Food and Drug Inspection took Dr. Jamison into 
custody in the обете of his Ше Aquarian Conter in the Mereansle 
Building. Lt Ladd rad a sign reading "Universal Life Church, Ine” 
was prominently displayed in the front office. He said four or five 
agents had been “ordained” as ministers in the church by telling Dr. 
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Jamison they wanted о become preaches Soon their tl ordina- 
ton cereals arrived in the nal, гий L+ Ladd. 

“Police described the apparatus as similar to an несше chat, 
‘wth fourtnch metal rings locking Ike handeyts hanging over doors 
doe room. The theory was to deterraine po of a patient wih a 
‘Pendulum and then proceed to change negative polarity to postive 
‘wth the 70000 volt device. Chief Virengo sald patients were being 
темей for a variety of dete, including stomach ler and cancer 
Investigation into Dr. Jamison's operations stated in May, when po- 
Ice began receiving complaints from relatives of patients. No money 
vas changed for авыл, according to L Ladd, but patents were 
‘expected to make donations to the church. Dr. Jamison headed the 
tate рощу lab here for a decade. He wil be arraigned on the 
Charges in Turlock Jodicial Court next Friday morning 

Fin a мепен released flowing his итен, Dr. Junto said бе 
‘mule ware cultor picked up by police resembles many elec- 
tronic ра ved, ual felici, in the past for treatment of 
many complains However, he insisted, а окат appears to be 
the exception that proves the rl. 

"The ай тийип from s sort of gll by association" with other 
electronic gadgets to the point where serious doubt would be the 
acon of any гилей etit on ги observing he айий T 
ром that фи was my reaction However, he sald he пайке com 
tinuous pain following +1962 automobile accident and, wiling to пу 
anything tied the шш. T helped him, he insisted, and has helped 
many thers. He aid the unit had been tented and checked by ual 
fied medical men in Europe їп the Iate 1990. Some progenie. 
eser vil flow up my lex tn contin to develop the electronic 
poe 


From the Nov 1968 Journal of Borderland Research: 


АМ MWO PHENOMENON 
“Please find enclosed $ for another year's subscription to your won- 
deri Journal. Y has been very enlightening, and T always look far- 
ward to receiving it-T have taken treatments on the MWO for a long 
time and have been puzzled. Soon afer I started to take treatments, 
the hair stopped growing under my arms. 1 have wondered about 
this and if anyone else has had the same reactions?” 

Mr. E. H. Piqua, Ohio 


“This is new to us! И any of you researches have experienced or 
observed а similar phenomenon, we'd be glad to hear about it and 
share with the reat rough che page of the Journal. The Tesla Coll 
problem has been solved withthe discovery of a good commercial 
oll made by Master Appliances, Maron, Indiana This col wil drivo 
fone antenna very vell. 


From the Jan-Feb 1971 Journal of Borderland Research: 


THE PASSING OF CYRIL SCOTT 
Cyri Scot, bor Sept. 27. 1879 in England, died nt week of 1071, 10 
two fiends here inform me. Tim always happy to see one who write 
зо intelligently regarding diet and health, vindicatet his deas by liv- 
ing that long. Not many do BUT, I read ín our local paper yesterday 
‘of the death of a former neighbor who died on 11 January at 98, 
эла she knew ratón regarding diet, positive thinking, et. So, where 
че we? T can't ever make 2 & 2 come to for, woe is me. 

‘Two small hooks come from Muriel Archdale, England, by Cyril 
Seon, ‘Safe and Saner Remedies’, and “Health, Diet and Common 
‘Sena’. On page 162 ofthe later he mentions the George Lakhoviky 
book, "The Secret of Life’, memory of which caused Mr. Scot to 
suggest using a copper wire around his middle toa man who was too 
breathless to walk far or uphill The man wore the Lakhovsky loop for 


twelve hour, had a copious and offensive bowel movement, беп on 
following day and another uphill walk, the man was able to keep up 
иһ Scott 1 found my copper lex soon ater bat itis awkward to 
keep in place to make sure the negative end is lo the lef. Сун Scot 
ghee bomeopelhi remedies needed, parity empha ре 
(assum for cancer" 

А.Е, Santa Cruz, California 


COPPER BRACELET CURES “TENNIS ELBOW” 
[News lem from Crosby Golf Tournament at Pebble Beach, Califor- 
тї a year ago. 1/470: "Bert Yancey one had to give up golf because 
of a nervous breakdown. He alo came close to quiting the profes- 
Sonal tour last year because of а tennis elbow. But he did't mainly 
because he found a remedy endorsed by Australian tennis pcos John 
Newcombe and Tony Roche. The socalled remedy is a $7.50 copper 
bracelet, otherwise known as ‘The Absorber’ or a ‘Voodoo Bracelet. 

“Yancey wears one on his ight wrist to correct an arthritic condi- 
tion in his elbow and he has wom it for the past fve tournaments, 
Including the $150,000 Bing Crosby National Pro-Am, which he leads 
by two strokes at 137 going into today's third round, 

“don’t know why it worka, butt does said Yancey, а 31-year 
ld former West Point cadet who finished third in the 1967 and 1968 
Masters and won the Atlanta Classic last year. He sid a tennis pro in 
Napa Valley suggested last summer that he wear the bracelet and got 
confrmaton fom Newcombe and Roche, who have suffered from 
similar ailments, that t would work. 

‘Yancey strained his right elbow two summers ago ling а con- 
crete birdbath in the backyard of his home in Tallahassee, На He 
took а рита Шар drug that enabled him to compete in the US. Open 
at Rochester (where he finished third), but he was warned that the 
drug was dangerous. Ња # gives you ulcers’. T never got ulcers, 
but T felt а pull їп my stomach. ‘Tha’ when I qui using the drug” 

"He sald he hasn't needed the pills anyway, since мешр the 
bracelet, The therapeutic effect of the copper, he said, has to do with 
chemical displacement within the body. “I majored in chemistry мые 
taking premed courses in college and I think I know enough about 
copper deficiency in the body to believe that, somehow, the bracelet 
can help me. 

Somebody then pressed Yancey for an answer about what makes 
the bracelet much an effective remedy. “T don't know for sure he 
draed, ‘maybe з all prychologial” 


YANCEY WINS THE CROSBY OPEN 
Sports writers are always locking for a new angle for stories and Bert 
Yancey withstood а spectacular charge by Jack Nicklaus on the final 
round, with a 65, and came in with a hot round of his owm а 60, to win 
the toumament and а cash prize of $25,000. Yancey and his Voodoo 
Bracelet were headlined all over the country. The LA “Times” called 
ка "Copper Caper” in s Jan. 2, 1870 story. 

As was to be expected, the medical authorities in desperation 
had to prepare an inmediate counter biast of propaganda to keep the 
publie hypnotized. The sales of medial enakeod went down as arth. 
is saflerers locked to buy non medical copper bracelets! The "Timer" 
and other metropolitan newspapers willingly cooperated. Afer all 
patent medicine advertising һ а big source of revenue, and who know 
how much profitable pharmaceutical stock i owned by he publishers 
ofthe papers? 

‘The “Times medical writer, Harry Nelson, dutifully wrote: “The 
Айза Foundation, а legimats group interested in geting beter 
treatment for artis sllerers (There it a contradiction here, Harry, 
Tor medical sulhorties clim there is no cure for arts) refers t0 
copper bracelets as ‘an ageold fraud which has no rcientfe basis 
whatsoever. Yancey is the latest sports figure to get taken by the 
‘copper caper’, which the attorney general of New York las summer 
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called ‘one of the oldest and most vicious swindle” 

"There opinions by the Arthritic Foundation and the attorney gem- 
eral ме of course; шейу worthless. They are not based on the results 
of Intelligent scenic research, but are based on the proft motive of 
the medical trust. The elected nature of living calle was established 
beyond any shadow of а doubt two generation ago, by the sound 
theories and research of Dr. Abrams In San francisco and Georges 
Lakhovsky in Paris. Thourands of supporting tests since then have 
proven conclusively that body cell have polarity, and that in an um- 
balanced or unpolarized condition, disease ог injury, the subtle or 
ions of a wire сөй or lop will estore pole. Sad to say, thoro i 
nothing of this in the training of medical students today and £i la to 
Borderland Science to салу the torch, The honest, straightforward 
tontmony of publie guret like Bert Yancey, Tony Roche and John 
Newcombe i ridiculed by the witch doctors of authority for medi- 


JUST KEEP TAKING YOUR EXPENSIVE PILLS! 
Under orders tom above Harry Nelson interviewed Dr. John Calabro, 
the arthritis authority at University of California а Los Angeles, “He 
peint ош that the bracelet may seem to work because arthritis can 
improve spontaneously and i is easy for the person to носе hit 
improvement with the bracelet. 

T tel patients irs OK to wear the bracelet providing they do all 
the other things I ask them to do,’ sald Dr. Calabro.” Including, of 
‘course, the purchase of poisonous pain killers at fancy prices. How 
‘much scientific integrity does Dr. Calabro have when he and his unt- 
versity accepts fat research contracts from the medical trus? Ь it any 
wonder that today’s Aquarian Age students are publicly questioning 
the morals and ethics of their professors? They are told that the goal 
‘of a university is the search for truth — at least that is what the Cham- 
‘alors say In their public speeches. But when the student gots to the 
laboratory he байа that the search L for profitable produci for indur- 
try — or help maintain а well established profit postion. 


LAKHOVSKY BELTS, LOOPS, OR OPEN CIRCUITS 
“Thank you forthe clanifetion of the Lakhoviky belis described by 
the late Col Powell in his publication. I tried what you suggested and 
afer some thought I finally understood what he meant and I believe 
the belts should look Ше hie 


You might want to try experimenting with flat ribbon cable for 
these belts or coil. It can be bought at mort electronic stores and it 
comes in different widths or colore. 1 am wondering also, is really 
весомую separate the lamp cord and ше ony half of? Could it 
‘ot be used a it is, with wo strands of copper wire, Insulated, side by 
sider" 

GBF, San Fernando, California 


‘Yes, in our oneloop сой of white insulated lamp cord, we now 
we jst as ї comes from the store, without separating the two strands- 
But you plastic ‘buckle’ or button’ shown above may allow too much 
slippage; o the ones we make for ourselves and for researchminded 


Associates have separate entrance and ext holes for each end of the 
insulated wire. The white insulated wire seems preferable fom the 
hygiene angle, seeing that is usually worn next to the skin. 


From de Mar-Apr 1971 Journal of Borderland Research: 


OUR LOOP-THE LOOP PROJECT 
“Te looks to me lke the Lakhoveky loops work homeopathically. I's 
not the copper element, per se, but the loop the loops В makes, бте 
ing back into the body forces which the body is throwing off es an 
пе epa repond d hing i um pham 


"The Yogi does it when he goes into suspended animation, 
robreathing his own air. Urine therapy, drinking one's own urine, at 
described by Armstrong, is homeopathic. An ostrich puting hit head 
in the sand breathes his own alr. Breathing into a paper bag and 
rebresibing the contents is x specie cure for old age pains and bic- 
coughs. Dianetics was mental homeopathy, ie., the original book but 
not no more, Dianetics ls rethinking one’s own thoughts, You imbibe 
your own aberrations, attaching like with ike. Homeopathy is like a- 
feedback system Gods ме ther own обр, № sis picking up the 
pieces The smaller the dose the more potent the cure. Ete. Le Send 
me two kits of three experimental loops. Maybe 1 can fitten up on 
them.” 

В.Е, Florence, Artzona 


HE FEELS LIKE A NEW PERSON 
“1 read that part in the Joumal about the copper wire loop; so today I 
did loop one around me and sure enough the oscillating motion calmed 
me down. It sure was а sensational feeling because lately at timer It 
got so bad I though I would apin ой, even though I do the Five Rites 
nightly. On occasion I also experience a terre pain in my lek side 
which forces me to sit down, just a groat prossure especially afer 
standing over the stove preparing meals for maybe three to four hours 
ша time, The customers jast couldn't understand how I stood up 
"ander pressure of serving зо many people. Seems like mass prodoc- 
tion. 

“зо with this new tem I fee ike а new person! And Pm going to 
have you send me one of your experimental М, to se how it com- 
pares to what [hooked up on myself Of course I just taped the wire 
fon and this is only about нх hours since 1 pati on" 

JM. S, Charleston, South Carolina 


А DEDICATED BORDERLANDER 
“Enclosed is a check for membership renewal and for ve sets of 
experimental loops. Т want to compare the effects of the Lakhoviky 
‘all with the Japanetemade magnete health banda which 1 sell to my 
tennis customers. T am very active in tennis playing and Leaching. 
The results with dis band are very good.” 

A M., Miami, Horida. 


BEYOND THE PHYSICAL 
‘An Asociate writes that she had success in “curing” and arthritic 
elbow by wearing а copper bracelet on her wrist. Then the pesky 
condition showed up im her knee! From there is moved to another 
part of her body. Then it began to dav on her tha their Higher Self 
was шуш to tell her something, that the swollen and painful joints 
‘were an outward manifestation of an Inner mento-emotondl condi- 
Чоп of resentment and bittrnets over an unhappy mariage. With 
the cooperation of an understanding doctor and more orthodox beat 
treatments, etc, and а more positive and cheerful aude on her part, 
the condition was finally eliminated. It took months to cleanse the 
System of the accumulated poisons, physical, emotional and mental. 
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From the Jan-Feb 1006 Journal of Borderland Research: 


THE LAKHOVSKY MWO IN INDIA 
“The MWO is ging wonderful service and days are patting and T 
am gaining some new experiences which have not been recorded ia 
the book 1 vill appreciate If you kindly clear some of my doubts. In. 
practically all the cues I am finding aggravation after three or four 
siting. Do you think that it is due to a sudden oscillatory shock that 
d given to the patient о happens when Homeopathic medicine i 
given? I feel that it should have at leat been recorded by someone. 
‘One more question. What is the reason for metals being removed 
fom the person of the patient? In case they are not removed will 
there be any adverse effect? This is very val because here in Bengal 
here is a custom that the married ladies must wear one iron bangle. 
They will not remove it under soy circumstances. What is the rem- 
edy for this? 

‘find that the appetite improves in practically all cases. Rheu- 
matiem and Arthritis cues are definitely benelied, In one cate a 
‘tumour which is there since about 20 years has definitely gone down 
with only 4 siting. am watching the case carefully and ifthe Tumour 
disappears it will be а great achievement for the MWO. Debilty i 
markedly reduced in nearly all cases. In а recent case а Spondylis 
the MWO has done wonderful work. The ПечыШу was ВИ" fom 
the floor which has come to 6" after 7 treatments sad all the pains 
have practically disappeared. Due to the New Moon and Eclipse 
"Bere и an aggravation but T hope i will gradually go. Asthma cases 
have not responded so well but Т am not yet diappointed with the 
тиш. It is as yet too early for me to assess the сарае ofthe 
MWO on various diseases. As you say T also believe that thls instru- 
ment will work on ай persons respective of their complaints but til 
"here must be some specific organs on which there s more influence 
of hit. 

“Something which I forgot to mention previously, can you tell me 
whether you have seen Hemorrhage as а result of MWO treatment? 
Tn at lost 3 casos T have soon bleeding start whore there was no 
previous history of bleeding, What i и due o? In one сше there was 
profuse bleeding after 2 stings and that has made me a bit nervous. 
Jus now a patient reported that he was geting blood in the sputum. 
‘eventhough there ls nothing in the Tange. Tn the third сме blood 
appeared in the urine. Please give a thought to this as thls ie a very 
serons complication If ii caused by the MWO.” 

Dr. A K. Bhattacharya, West Bengal, India. 


“The above isa portion ofa eter to Associate Al Goeke, Redmond, 
‘Washington, which Al passed on to me for comment. 1 thought the 
тен of you would be pleated to know that this East Indian doctor has 
gotten very encouraging results from the very begining in the use of 
he Muk Wave Onciator. И by aggravation the doctor means a sud- 
den release of mucous, heavy cold or t, this н а mure Indication that 
the MWO is working and affecting a release of accumulated poisons 
in the body. This в touched on in our brochure, in the comment from 
a Midwestern doctor which built and used such equipment in the 
1940. When he began producing mid бы — ш he called it — in his 
patient, he got scared off The hemorrhaging by the doctors East 
Indian pariente ia more serons but we believe й is ий a reri of the 
same thing, а sudden releasing of accumulated poisons through the 
shedding of bad blood. We know one oriental who had a heavy nose 
bleed afier the бод exposure to the MWO field. Apparently orientals, 
some of them at least, are more sensitive to the soft radio wavers than 
Caucasians Iving in America so the doctor's prescribed treatments 
should probably be somewhat shorter in duration and spaced further 


Yet I well remember the radio technicians in Honolulu, Hawa 
1 was an announcer and producer there for several years. Some of 


them were of Chinese and Japanese ancestry. When repairs were 
needed on the radio towers, these men wouldn't hesitate to jp on, 
imb up and work for hours while he sation was puting out a steady 
five to ten thousand vea of power. T don't recall any of them sufer- 
ing any Ш effects such as internal bleeding. Yet their tools would get 
зо hot because of the strong Seld that they would have to wear gloves 
o handling them! Jt was these eddy currents caused by an inert piece 
‘of metal in the pulsing field that Bob Beck was concemed about 
"There ir enough power in the MWO to cause heating in bits of 
metal about the body, if one can't strip down far an exposure. The 
piece of metal, say a zipper or a ring, might reduce the efficiency of 
the field in that area but we didt worry about this when testing the 
equipment we had for a short while in 1964. 1 don’t think Dr. 
Bhattacharya should either. The machine seems to produce results 
anyhow. 


From the March 1966 Journal of Borderland Research: 


BASIC NEW AGE PHYSICS 

by Trevor Constable 
(Publication of Dr. Bhattacharya’s letter in the Joumal, Jan-Feb 1965 
su, elicited the following significant comments by Mi. Constable) 
A word on Dr. A. K. Bhatacharyss report concerning the Lakhov. 
Hy Mali Wave Оза мог he i using successfilly at his Wet Bengal, 
Tia clink. The results are indtingushable fom those systema- 
cally recorded and published over along period by the late Dr. Wilhelm 
Reich, МТ. concerning his orgone therapy. Reich was the discov. 
erer of Primary Energy —promatetal and mass ree — which he named 
Orgone. 

"The improvement of the appetite, the reversal of rheumatism and 
anit even to structural changes, the rapid reduction of tumors and 
the hemorrhage effects ae all о be found in Reich's massive clinical 
шегите on orgone therapy. Dr. Bhattacharya's reports, plus others 
any my own experiences wilh the MWO serve to confiem my prev 
ош evaluation of this unit as published in the Journal over vo years 
ago. In essence, Ње MWO is a device for orgone therapy. В achieves 
Ji startling recs because i is a generator of primary energy, orat 
lent «foes for primary energy. 

Any person with а modest extension of physical vision who will 
observe an operating MWO under conditions of indirect, rather dim 
‘Buorescent lighting, wil see for himself that primary energy fom the 
‘earth's atmosphere (he Orgone of Reich) condenses росу be- 
weon tho col of the unit. The concentration le many times that which 
normally surrounds a ving organism 

"The basic New Age physics involved, for which we are indebted 
to Reich, are as follows: Wherever secondary energy, Le. energy ob- 
tained from manier in somo way, is released, primary energy tends to 
concentrate wo extinguish this energy. Secondary energy i Ме ерау, 
Le. inimical to the living, a fact which is slustrated, in їш ultimate 
extension, in the lethality of atomie energy. Where so-called soft ra 
dio waves aro involved, the antagonism of primary energy to their 
emission еде considerably diminished over he violent effect 
that accompany radioactive substances in the presence of primary 
energy accumulators. 

Ta the case of the MWO, the tremendous band of frequencies 
covered results in an extreme concentration of primary energy, which 
also has its frequencies and correspondence (the Rates of radionics) 
With the secondary, electromagnetic spectrum. That this effect i 
achieved with minimal secondary emission is the beauty of the Lakhov- 
p 


‘TWO-FOLD FUNCTION OF THE MWO 
n my view, the dramatic results obtained are due to а twofold func 
Чоп of the uni. Fist, here is the undeniable concentration of primary 
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energy around the body ofthe patent, particularly potent where a 
limb or other readily accessible member may be exposed. Secondly, 
‘there isthe reaction of the specie biological energy of the individual 
organism, from within, to the stimulus of the secondary waves, which 
H rashes lo combat, 

Under the laws of primary energy fint discovered by Reich, the 
patient, as a living organism, i a stronger vital system than the MWO. 
‘Accordingly the patient attracts and withdraws the charge of primary 
‘energy produced by the device. This В in direct contradiction to for- 
‘mal electrical lavi, and as such i typical of dhe criteria that rule pri 
mary energy. The continued emiaions of the Lakhoviky unit provide 
ж continuous concentration of primary energy on which the patent 
draws. Just how ong this process should be allowed to conunue, per 
treatment, is where we run afoul of allopathic (MD) thinking 

"The acquistion of а strong primary energy charge by the lig. 
organism resus in a reversal, o at leasc in the reduction of negative, 
Le. diseased, processes, Reich found with his orgone accumulators 
thatthe reduction of tumors was not as great a problem as the 
amoinfection ген from the overloading f the excretory appara 
tus. The debris and bali from the diminishing tumors must be elimi- 
nated, and unfortunately, because the excretory apparatus is frequently 
involved in the general putrefaction of which the tumor te the end. 
enut, this was the major problem in managing such cases, in Reich's 
experience 

Tho medical lectures of Rudolf Steiner, РЬ, contain one of the 
‘master keys to successful therapy, particularly appropriate to the we 
ofthe MWO. Steiner point ош that what the ailing organism needs 
tho signifcant, vital impale im the right direction, then careful uring 
and management as K recovers ош of its own force. This ve also tho 
View of another genius, the Ite Dr. Ruth Drown, who knew from 
experience how important the Вен impulse back to health a for the 
sick individual. 

Hence, it seems that the old allopathic urge to convule the pa- 
Чеп. with therapy, to repeat the massive dore again and again, i 
something that should be resisted in wing the MWO, at least where 
tumors are being deat with. The iden of applying the MWO in daily 
doses may stand in need of modification. We are all to some degree 
‘creatures of gross, порча! thinking that stands behind our allopathic 
medical civilization, and we will need to carefully train and think 
ourselves out of the absurdity that the massive dose is the sine qua 
mon of therapeutic success, 


THE TRUE BLUE ROOT CAUSE OF DISEASE 
As far as unexpected hemorrhaging from the lungs and similar mani- 
festaions are concerned, T think the problem i essentially that diag- 
nosis зо inept and inaccurate that the physician does not have a true 
blueprint of his patient. After my years of association with Dr. Drown 
‘Tam sharply aware of the fact that nobody jast has one ailment or 
problem, but that we are all bearers of a veritable plexus of malfane- 
tions which usually proceed from one primary and obscure root cause. 
‘What happens with the MWO is dhat the injection of primary energy 
into an ailing organisma results in multiple manifestations of the heal 
ing impulse, and not just а direct effect upon the object of our atter- 
боп — which may be a tumor, ulcer or other extreme symptom. 

АП the effets produced by exposure to MWO unit are identical 
to those experienced in orgone accumulator. The healing agency in 
‘both cases is primary energy, and I hold that this зо no matter what 
plausible arguments might be advanced to reconcile the MWO with 
formal theories and thus win the пеитойсайу desired approval of physt- 
нш and doctors. П perhaps seems incredible that one can obtain the 
same effects produced by the MWO by sitting in an organe accumu- 
Ju, wih absolutely no electronic apparatus connected to is but 
happens to be so. Try it and se! 

ММО experimenters owe to themselves ta study Векь work 


in full. As ong as беу wander in these fields, they may as well build 
into themselves the realization that electromagnetic energy Бы an im- 
evitable, unavoidable and inescapable concomitant — primary energy, 
Weposive, massfree energy whose criteria and laws sre the exact 
opposte of the energy accepted by formal physics. The best testi- 
mony to Reich's tremendous contribution to human advancement в 
that he died in a U.S. Federal Prison. Аз all Borderlanders know, 
Innocent bumblers die in bed in their own homes, untroubled by the 
satus quo. 


From the April 1966 Journal of Borderland Research: 


MWO SURGERY AT SHASTRI VILLAGE AND 
RELATED MATTERS 
by Al Goeke 
1 believe you and the Associate would like to hear the latest com- 
ments from Dr. A. К. Bhattacharya, Naihari, West Bengal, India on 
the Beck adaptation of the Lakhovsky Milt: Wave Ожог he и 
owing in his clint there, 

“The other day I had an unique experience with che MWO. I 
think this should be published. I was treating a lady for rheumatism. 
Afr four stings, once a week, sho had a pain under the tongue and 
‘there was tome inflammation with pus coming out 1 asked her to 
(ake a further sting. Aer about five minutes all of sudden the thing 
‘bart inside the mouth and five pieces of stone came out. When I took 
her medical history 1 found that she had an operation two years be 
fore and a bit of Salivary Caleuli was exacted but he surgeon had 
told her that some sil remained behind, The MWO treatment elimi 
mated. the foreign mater which would not have come out without an 
operation. Thi then paves the way for research weh Gall Stones and 
Kidney Stones. I would Ше to know if anyone else had an experience 
ше mine. 

"This time 1 can give you some reports about the special atach- 
ment you ent, А patient was having much pain in tho knee and there 
war swelling. T held dhe Bulb against the knee for Bve minutes, and 
‘fer that it was found that the swelling had reduced and the pain dio 
was much lets, [n an asthma case I applied the Bulb on the chost for 
ten minutes. The report в the patent had no recurring tack for two 
days Yesterday I was having pain in my thigh o I applied the Bulb 
Jn ive minutes I got wonderful relief. Gradually 1 am geting the 
hang of it and 1 think I wil be using # more and moro.” 

1, too, am using the Argon more and more, and the more 1 ex 
periment wit it, the grester Link it is, also the MWO. I have had 
fo test cases of young men who, alter fve minute in the MWO, said 
they could feel something happening inside thelr heads. Both cases 
had a history of head injuries. E take it that the MWO reactivates a- 
dormant, abnormal condition that perhaps one day would cause 
trouble. Another test case was a mental patient in Texas. The use of 
the MWO was part of the ен program which brought about marked 
improvement in only nine days. 

"Some tne ago a BSRA asociate spent an evening with me and 
(old of an interesting borderland gadget. People came from miles 
around to sit in its healing radiations. T bul one for experimentation 
элё found the results good. A Texas Associate says that tt work! The 
original was set in the ground, but T wanted it in the house where К 
would be more convenient, and figured on running a ground wire 
ouside; but this is not necettary. T have found tat corrects polarity 
‘of anyone siting inthe same room. The one T built radiates ош 25 ft 
One length of 67 stovepipe is used, led with alternate 2 layers of 
crushed grants and of charcoal. For a quick charge of energy, touch 
your foot om wire at lower end and hand on wire or rod sticking out of 
the upper end. Ihave checked the walls and ceilings or rooms (with 
pendulum) and found chem negative. Afer a few minutes with thit 
borderland gadget in а room, the walls and севар check postive! 
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Here is something that should be shared with Associates 


Copper Wire 
or Tube 


Granite 
[Cha reoal 
[Granite 
Charcoal 
ete. 


E i 


Standar 


(Bere is our drawing from the rough sketch in Goeke' letter, of 
the borderland gadget explained above. This te just another of many 
simple devices which concentrate or condense «бепе energies of the 
higher physical sublevels into a feld or vorex of force avalable or 
‘useful in beneficial amounts to a living organism within that field. 
"The drawing i not to scale. The dimensions aze not erkical. Iri the 
elation of the parts that & Important You can consider the upper 
жой of ihe copper wire as postive and the lower end coming out of 
the base as negativ, but with the alternating Layers of crushed granite 
and charcoal there must be an alternating or pulsing effect. Re 
member, charcoal i carbon, во this Bihele Condenser в a Vite de- 
Mice, but not nearly so concentrated as the field between the Alnico 
magnets of Vide. Iron flings sited in the crushed grante would 
probably increase the power of this thing. This gadget would aug- 
‘ment the power of your Eeman Screen, if you are tang them, by 
adding extra etheric vali to the circuit Add long wire leads to the 
upper and lower ends of the Condenser, o you can hold one In each 
hand while holding the handles of the Reman Screen leads. Which 
‘Condenser lead should go to each hand? T dunno! This border- 
Jand research and you'll have to experiment on yourel, and be your 
‘own authority? This iı one of the Вси principles of the Aquarian Age 
Into which we are moving at breakneck speed, Now to continuo Al 
Goeke aide. RHC) 


GERMICIDAL EFFECT OF ULTRA-VIOLET LIGHT 
‘The use of the Argon bulb (General Electric AR) as a painkiller 
and infection reducer ls not new idea. Nikola Tesla used a ры ей 
‚фе or bulb, excited by highrequeney current to rejuvenate himself 
every day in his laboratory 40 years ago the Кепше Electric Co. of 
Detroit was making and sling such а treating device to doctors all 
over the county. They offered a choice selection of vacuum tubos for. 
getting into the body to release rejuvenating, purifying ultraviolet ray 
don't know that their tiber were led with Argon gas, as is the 
current General Electric bulb. Maybe ths is why the GE bulb is so 
efective. There is а greater concentration of ultraviolet light in the 
той beneficial wavelengths, from pure, excited Argon ga. 

Wo vised one chiropractor on a trip last year who шей an ММО 


‘machine on his patents, and also uses the Tesla Coil of the MWO to 
dave the Argon bulb. General Бесе designed thls litle gu Ша 
bulb for use on the regular 115 volt house current. As a very dimly 
burning, ultraviolet night light it iè à good spookhaser and can be 
lef on ай the time because it uses only pennies worth of electricity in 
‘month! The lite bulb has a curved motal plate insido it sa shown 
here, on which you ean see a faint, uhraviolet luminescence when ie 
tumed оа, in а standard light socket 


BUT, when you put а kundred thousand volts through i from the 
MWO Tesla Сой, that Argon gas get real excited and throws off 
powerful ultraviolet energy which can penetrate into the body and 
destroy infection and break up tension, inflammation. Showers of 

jump from the surface of the clear glass to the skin unless the bulb i 
held зо it touches. Sparks wil also jump into your hand unless the 
socket mounting ia well insulated. The mounting or socket shown 
here ls фе standard rubber base with heavy, sbcinch leads for out 
door lighting. Our local hardware моге sells the socket for 39 cents. 
"The Argon bulb needs only ene connection — to the antenna lead of 
your MWO. The black and white leads from the socket can be twisted 
logether and soldered to a female Banana Plug. This will take the 
‘male connection from the antenna lead, The tied socket leads can 
be wrapped with heavy, insulating tape Гапу of the шый voltage 
gets through to ekle your hand. 

"The chiropractor who makes use of this in his work asks his 
patients they have any infected teeth, or a toothache. One Bveminule 
пештеп aver an aching tooth, rubbing the Argon bulb on the cheek 
‘over the infected area, stopped a toothache for us. Tt айо relieved à 
oat, sore from too much le 

General Electric also makes an idendeal Neon bulb. This gas 
throws off an orange radiation, which would probably give off more 
of a surface heating eflect because of the longer wavelength. You 
‘won't find these special bulbs in your Local stores, probably, but wil 
have to order them through some wholerale dealer, say an cleri 
‘contractor and builder who has dhe GE catalog of special bulbs. A 
‘compact, professionally bulk Tela Coll can be bought fiom Edmond 
Заепшйс Co, Barrington, New Jersey. It doesn't put out as much ene 
чу эз the MWO сой designed by Bob Beck, but it will cause the GE 
Argon bulb to emit considerably more ultraviolet. radiation than the 
115 volt house current 


From the May-Jun 1971 Journal of Borderland Research: 


A HIGH-POWERED MULTI-WAVE OSCILLATOR 

“Your brochure article stating that Georges Lakhovsky’s orginal 
ММО bad aseparate Tesla co driving each antenna is most intoroit- 
ing This is inline wih my experience bere in Manda. T fad that 
‘when livening up both antennas to full voltage, to spark each antenna 
down to the Sd ring wilh an occasional slop-over to the 4h ring, ив 
‘mack more effective than when keeping one antenna (or resonator) 
down to near ground potential; and it is least effective when actually 
grounding this amenna — at Me. Beck does — through a 1/10 МЕ 
pom 

"One five minule treatment a week lı enough for me and the 
equivalent of two 15 minute treatments with only one antenna up to 
fall volage. However, I drive both antennas up to full voltage wth 
only one Tesla сой. It has rather йу coupled primary and second- 
ary windings, wound as an autotransformer, on а 4-1/4 in. diameter 
das jar, as per enclosed sketch. 
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“The present spark gap is 18 inch, a fixed, constant gap, needs 
по turing with variable distances between antennas, subject or no 
subject ‘The sparking is much the same and the gap is not at all 
tcn, 2nd, pls or minus, works just as well. Gap electrodes are 
1А inch tanguten. The present primary cireult capacitor is 0015 Mi- 
eo Farads, but this also is not at all critical, сап be varied up to 005. 
and ul give much the tame sparking and effect on subject. 

“1 шей using #28 Formvar wie, heavy insulated, 70 tums each 
оп the secondaries, to shorten сой and get абы coupling, primary 
то secondary but coil was too short and бей over trom end to end. 

"jus plug i in and use t, no tuning manipulation of any Kind 
required. The input of 115 VAC to tho 10000 volt ой burner ignition 
transformer te only 17 VA through the 75 watt lamp as a limiting 
resistor. Never use more than а 100 watt lamp. This i all T can take. 
More power becomes rapidly depressing. And the full 250 VA out 
put of de transformer 1 once used, wil a 58 inch spark gap, was 
nearly fral. I took me four months to get over the ееси of i Pass 
this info on to your Associates.” 


ойып E. Wright 


А HIGH-POWER MULTI-WAVE OSCILLATOR 
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Secondary coil, 
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steep wave front 


gap and 
keep it from possibly 
puncturing insulation 
of end turas of trans- 
former winding. 
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Є 75 


115 VAC house current 


А, secondary соі. 
70 turns #23 wire, 
Heavy insulated 


Associates can benef from this dedicated borderlander' experi 
ence, which confirms Lakhovsky’s warning that healthy cells can be 
‘overstimalsted and kiled by powerful high frequency waves — as 
well by Xray and radium waves. lt may be easier to locate Neon 
‘Sign transformers of 5,000 to 7,500 volts ouput as power supplies for 
this MWO, at a cost of $15 to $20. In this сме the wattage of the 
“liming resistor” «lere light could be increased to 150 or 200 wats, 
or eliminated altogether, tf it и necessary to get enough power to 
сане random arcing down to the third and fourth rings on both 
antennae. The good doctor says nothing about shielding but care 
Should be taken to prevent radio interference from this powerful spark. 


“No data i given in the drawing (MayJune 71 Journal) on the 
эшк of the antennas, I would suggest that the outer rng be about 18 
inches їп diameter with a 3 inch gap. Alienate down through the 
rings separating them about 2 inches арал and held together with 
last electrical tape. Wire should be #10 baro. The secondary leads 
‘connects to the second ring from the largent diameter outside ring" 

(George Van Tansel, Giant Rock, California 


An even more spectacular pots 
iy i the Time Machine effect in connec 
"ion with rejuvenation, I, as Bob Beck 
suggested in hls article, the MWO tends to 
take the body cell back down the ime rack 
бо amore youthful, more val period, what 
‘would happen to a person who stayed In 
the Seld of the machine for four houri? 
Would his vibratory rae be speeded up 
to where he would disappear completly? 
Like the hero of HC. Well’ Tuno Ma 
chine? Anybody want to uy 8? I seems, 
‘rom hints George Van Tassel has been 
dropping over the years, that his 
Integratron at Giant Rock, Caria might 
do something lke this — if and when he 
ott working! As recall, both George 
and the Canadian Sauceran, the ше W.B. 
Smith, spoke ofthe four dimensions of lee 
айу; 1. is the eloctriciiy moving in one 
direcion slong a copper wire, 2. в the 
magnetic Geld around the wire, 3. is tho 
static charge created by the fit two ef 
feci, and В Time — or the tempi Bld? 
as Smith called it. The Time Field equae 
‘with Space, where consciousness is every- 
where present. Seems to me Lakhovskys 
Multiple Wave Oscillator в а gadget which 
gives us the opportunity — for the rst time 
af approaching the Tune Field with aci 
асау acceptable equipment, operating 
in known frequencies. 


BIOPHYSICIST CONFIRMS 
LAKHOVSKY'S THEORIES! 
ТА “Times”, March 28, 1971: “The ‘mage 
nelle resonance’ of the nuclei of atoms (is 
living calls has been used to tell the е 
ence between cancer and normal dees 
This resonance is the reaction of the п. 
eei to electromagnetic energy — st ts ab- 
sorption and then із emission. The pro- 
cen can be штей. 

“Raymond Damadian, a biophyscit 


0 KV - 250 VA 
‘Transformer 


itt lamp 


at the State Univeraty of New York's Manhattan Medical Conter, sid 
his achievement may open the way to major advances in the diagno- 
sis of cancer in humans... Like other attempts to find a way of making 
arly diagnosis of cancer, Damadian’s research began with а hunt for 
fignificat diferences between cancer and normal cells- 

“He relied on a law of physics on which nuclear magnetic reso- 
mance is based — that the atoms in each element in the periodic table 
absorb and then emit elecromagnet energy on an individual wave- 
eng that i diferent om (hat absorbed and emitted by the atoms 
of any other element. In his system, radio waves are aimed at atoms 
in strong magnetic elds. Ifthe wavelength is the right one for that 
atom, the atom will absorb the energy and then emit returning toa 
‘resting’ state aierward 

“The reactions differ according to the kind of molecule the var- 
‘our atoms are incorporated in. They also differ when very subile 
changes have taken place in the molecules. The measure Damadian 
"mera what is called the ‘relaxation time’ of hydrogen atom in water 
molecules within the (body) cel.. He found that t takes longer for 
protons (nuclei) in cancerous tissue to "els than it does for protons 
in normal due... The relaxation Ume of protons in narmal Iver tis. 
sue, at one example, wat 25 of a second, compared wih 86 of a 
second for cancerous tue. 

"Danadian's findings confirm the theory proposed by several 
scientists cht water molecules їп a normal cell are held in а fairly well 
organized stractare by electromagnetic atraction exerted by the mob- 
cules in lhe сей. Bul, ¢ was theorized, when а cell begins the uncon- 
trolled growth of cancer, the structure begins to collapse because of 
the cell's increasing disorganization. 

“Damadian thinks the device for detecting cancer in humans (his 
experiments were conducted on mice and mouse Выше) that may 
some out of his work would be а radiofrequency coil to emit the 
electromagnetic waves to be aimed at the stoms inthe water mok 
ecules under study. The device айо would include a magnet to 
rete the field required for measurement. 

"The сой would be wrapped around the paient while the mage 
net would be moved back and forth over his body. The reading of. 
how longi takos the atomic nuclei to relax would be made and then 
computers would do the matching up and make the diagnos” 

"детей: it, how in the 1070s researches of biophysicist 
Damadian parallel ihe pioneering work of electrical engineer Georgos 
Lakhovsky in the 18208? The goals are quie бетен, of course, in 
that Damadian only wants to prove the existence of cancer so the 
ict can go on to be drugged, operated or radiated with destructive 
Xray or cobak rays, at fancy рсе, а procedure inspired by the 
soulless monsters who guide the American Medical Association ftom 
the Lower Astral plane 

"The irony of Damadian’s proposed diagnostic technique i that it 
combines owo electromagnetic Майр procedures, It н usd on sick 
people, sooner or ner someone is going to be healed of cancer while 
being diagnosed! Can you imagine the disagreeable shock this would 
causo in orthodox medical circles? Extensive surgery would have to 
be cancelled. The sale of drugs would be lost. Under these cicum- 
stancos it ant Шау that his dagnowtc technique wil ever receive the 
approva ofthe АМА. 

So, bordeland science will have to continue to carry the torch of 
research on electromagnetics in thls area, as George Van Tassel i 
doing with his Integratron up at Giant Rock, California. In his new- 
letter “Proceedings” he gives more details of his research program 
there, We ага that in addon to cresting a field of sof, high fe- 
quency radio waves, and a magnetic Bel, the Integratron wil alio 
bathe the subject in an atmosphere charged with negative ions 


HOPPING UP THE HIGHER FREQUENCIES 
"There i one thing you may wish to try on the ММО, Close the 
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center hole in the driven antenna with a washer and screw. Connect 
his to the driven rng (second ring from the outside) with а 500 mmf 
condenser, 10,000 volt rating. This increases the power of the higher 
rquender. I think you wil be pleased with the гейш. Mount the 
condenser at the back of the antenna. Mankind has been saturated 
With the lower frequencies for year; 60 cycles and their first few har- 
monis ше almost everywhere in more than adequate power. Radio, 
"TV, radar, ete. also saturate our world but the amount of power avail- 
able to the average person is very small. In 1942 T used to cure my 
sinus trouble in minutes by geting close to the transmiter section of a 
radar transmitter. Few get that close, though, and It is a good thing as 
(hie power can kil, T have soen birds and larger animals kiled in 
sandy Hi can happen to humans, too" 

HL B. Melbourne, ora 


SEND A FEW BUTTONS 
“Received the Lakhovaky loops and am pleased to feel the response 
to the body. I wear my belt only at night I gave one to a fend who 
was having а problem with her leg and anticipating hospital treatment 
or same and the response was also to the good... Зо all T want now и 
for you to send me a few buttons so I сап make some more loops 
ттун and help to lessen some misery around here, for someone, 1 
ied to have some buttons made here, but no success” 

J-M. S, Charenton, SC. 


‘The повар loop buttons we made are of 1/16 inch thick, white 
асы plui 


MORE POWER NEEDED 
“Enclosed $. Plate send me the magnet assembly with carbon rod 
(March-April 71 Journal}. Have not had the hoped for remit with the 
loops. Possibly the assembly, which can be used more direcily over 
the research area, will be more effective." 

M. S, Eleniburg, Washington 


If we've proven one thing in our borderand research, there по 
tingle curo for any or all of mankind's meni. Injury and disease 
эе outward manifestations of an invisible саше, which may involve 
three or four level of consciousness and extend back two or three 
ive Your Director has found in over thirty years of counselling people 
on thelr borderland problems, half of hem don't really want to get 
eli they just want to be free of pain so hey can go on indulging thelr 
чон. And by the time the hidden vice surfaces as a disease in some 
target organ of tho body, an unhealthy trend has been essblhod in. 
the cell e there. Ir ual requires а strong jolt or shock to reverse 
this trend, such а powerful magnet feld, а drug, chiropractic, 
even surgery — anything to break the negative pattern Which created 
the condition. One of the simplest and most effective methods, and 
cheapest и fisting for a week or two, This gives the system a chance 
to purge вый of all ih, 


ОРЕМ ENDED COPPER BRACELETS 
“Your article оп copper bracelets sent me to the typewriter! Its quite 
well known in England and has ügured on TV at anklet for race 
horses! Openended copper bracelets sold freely ia shops for some 
years here, but not recently. However, I have a copper bracelet from 
Rhodesia which I wear always, never take it ой, and of course no 
arthritis or rheumatism. But Td like your experimental loops for throat, 


‘wait and wrist 
JO, London, England 
THE PRO AND THE CON 


“Thanks for the wire rings. Sorry to report no favorable resus. Му 
husband reused to try. 1 wore them several nights but seemed to fel 


ven worse afterward It was a good experiment I guess my trouble is 
Psychosomatic” 


“T want to thank you for sending me the kit of Lakhoviky coils. I 
especially apprecixie your taking the time to prepare a larger than sual 
coil for my chest. 1 guess Fm, too young to have any геу serious 
physical ailments — except for insomnia! And the сой eliminated 
Фф the Grit night T wore them to bed!” 

JT: D, Venice, California 


From the Sep-Oct 1971 Journal of Borderland Research: 


UPGRADING CELLULAR ACTIVITY 
WITH ELECTRO-MAGNETISM 
By Aaron Н. Steinberg, PhD. 

For too many years now the scientific knowledge of electromagnetics 
20d is postive effec on cell Ме has been collecting dust and cob- 
webs on the shelves of ignorance, brought on by those special iner- 
‘sts who fear the Truth. We are now seeing a rebirth, if you wil, with 
scientists both profesional and amateur, who ae reviewing the work 
of thelr predecessors and making improvements in the mechanical 
application of magnetic fields. 

In 1969 I vised the USSR to see for myself what and how they 
were uûlizing Electromagnetism. In several county homes for reir- 
ees T was most pleasantly surprised to see electromagnetism шей 
ally on most of he old folks. 1 should say young folks since may who 
Claimed to be over 100 years young, looked and acted lie most people 
ıa 50! The main object ofthe EM was to reverse the ageing proces 
by altering the cedar structure. I was most anxious to purchase a 
ресе of the equipment, but alas no sale. 

Seek and you shall find has always been one of my dominant 
characterises. So when I leamed that Japan was ишу advanced in 
this field, having been using such equipment since 1036, I decided to 
po there in 1970. I sought out the one company that had been most 
Productive in this field. They were most Kind and cooperative. I wat 
Introduced to several scent who had done much useful research. 
Their claims were backed up by scenic facts and T was convinced 
that they had a well constructed instrument, simple to use by anyone 
so desirous. They named their equipment The Magnetizer. 

T returned to the US. with a Magnetoer and immediately began 
ıa research program. 1 can report that he results obtained to date have 
been most favorable, atr nine months of experimentation. The mag- 
nete flux generated by the col can be measured accurately over any 
part of the body, thus determining those areas where the ux s pen- 
sing as well as hose where ti weak. 

Chemicals and pollution are surely contributing to an unhealthy 
alteration ih our cellular айуну and human magnetic Sled. It will be 
many year, fat all, before this mess can be recild and controlled. 
But in the meantime, those who are aware and se the danger signale, 
wll not st by and май fr the clean up, which may never happen. 
Instead they will sek to upgrade their cellular activity +o thatthe 
body's natural resistance may be at poak ohms. There is some indica- 
Hon thatthe aura force centers known as chakras or vertexes are 
stimulated by electromagnetism. 

From the Japanese scientists 1 learned the following about the 
‘ects of magnetic flux. И dierent from ordinary electrie current, 
‘which only lows along the surface of matter. Iti different from X-rays, 
Which do not penetrate the bones. The magnetic dix of ulalong 
wave generated by the Magneizr penetrates deeply in musclos, fat 
and bones and has an intensive effect on the nerves. 

“Magnetic flux never causes unpleasant sensations in the body, 
such as pain or shock, but instead produces comfortable, warm sensa- 
tions, These sensations are also known as Joule's heat, which strength- 
ns the function of the cell, corrects spasms and inflammations. When 


magnetic бик passes through issues, a secondary lecti current called 
the eddy current is created around the magnetic ines of force in the 
"suo cella, which ionized the protoplasm and rejuvenates the tissues 
э а result of activating metabolism. Furthermore, magnetic ux, in 
the process of penetrating the tissues, works to increase hormone se 
ойо. These maintain youth by providing energy as а reri of 
normalizing function of the ичеги] organs. 

Flux strongly stimulates magnetic substance inthe blood, Ше 
коп. Accordingly, the hemoglobin in the blood. vessels moves ae 
lively, accompanying the lymph circulation, when the Magnetizer i 
tumed on. The therapeutic effect is not singular but collective, thur 
eliminating constitutional weakness. 


From dhe MayJune 1971 Journal of Borderland Research: 


OSCILLATING LOOPS AND COILS 
have a necklace which a definitely an oscillating crt Гл sure you 
have seen them. They are a wire around the neck instead of a chain. 
"The only thing is that they come with а hook arrangement to clasp 
them. 1 cut the ends off, and rounded them to make a real oscillating 
eicit Then, too, I got a pair of earings which are simply called 
wies Ше би: 


One of there days maybe ГЇ have a headache (ihis ar), and T 
will ty either or both of hem 
Ма. C. M, Watertown, Wisconsin 


REMEDIES, HOMEOPATHIC а ELECTROMAGNETIC 
“You might spread the word around that he Copen VibroPotenizer 
actly can make any Homeopathic remedy in any potency fom IX 
1 10M. 

“Since the medica indul complex и uying to destroy Home- 
‘pathy and i pharmacists, those who know of 1t and are doing re- 
arch on ts remedies would do wel о get rach а machine. Ir can 
Also make a remedy fom a rxdionic rte. 1 made Sail Stphylococan 
ЛОМ and reduced an intractable snus Infection, The posibles are 
fantasie and open up а new iid in healing One can make color 
remedies and aura remedies wih grater power than radioni treat- 
ment of the ame” 

"rom Ми own research this Associate te suggesting that homeo- 
pase redis, bung бола t physica mater than radon treat 
rent rue, may bring pic body changes more fiy А hur 
"ied yea ago in Philadelphia, Dr Pancoat was curing practically 
ferr own human disease wi colored ght, ether us or red. But 
he aleo prepared colortreated dosage of oll or water for Internal use, 
to back up or augment the shining o colored light on he ouide of 
the body, 

"May I remind you thatthe Mul Wave Oscilator reque an 
antenna without any aden, to give eficient radiation. Lalhovkys 
‘gl had rend Бап ог tubing with spherical end. Edges lone most 
‘ofthe radiation. In addition the largest rig should be based on ha 
fundamental ronance of he human organ, 246 пеп ы di- 
covered by Bel Laboratories. This could bea quarterwave antenne 
же c£ 0 steer or a circle of pi diameter, 

‘However, is should be doubled so bat the human organum 
rernance и бе бк octave, Individual resonances vary slighty above 
and below 168 meter. By giving lower octave and with the varie 
tions supplied by the spark gn all wavelengths would be reached. 
‘Therefore, the outer ring shoud be 12 meten 

"The relative sae of the outer rings could be determined by ex 
amining one of Lakhovi original antennas, The outer ring should 
be fed cant a both ad, quater wave нун, I believe (o a LV. 
Cal) not at фе middle of the second ring as the Beck antenna dot. 
The frequency of human resonance, 348 meters or approximately 
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B46 mogacycles is the key to radionis, [By my calculations, using the 
formula wavelength in meters (386 meters) equals (=) the speed of 
ugh in meters por second (800000000 m divided by the frequency 
in oes per second, I figure the frequency to be 81.97 megas 
ТВ] The human sample or wines blood spot, ete. radiates around 
that frequency, varying according to the disease and the person, 1 
believe. The homeopathie remedy also Бы a resonant frequency and 
‘ters the human fequency for better (or worn) In addition there are 
harmonics and possibly subharmonies. 

“The resistance rato discovered by Dr. Abrams, followed by 
Guyon Richards, are #Ш valid even though this work was done 50 
years ago. The rate for Aqua Marina (sea water) put on a Copen V.P. 
produces a very «Поси remedy good for almost everyone. This rate 
‘comes from Richards’ book ‘Chain of Life 1994." 

S M.S, Chicago, Шаов 


We welcome thls Assoc observations on the MWO antenna, 
йома rte and homeopathie remedies. 
Riley Hansard Crabb, edor JBR 19501985 


BSRF MWO Update - Issued May 31, 1988 
(1986-1987 MWO UPDATE BROCHURE) 


Compiled by Tom Brown from the BSRF Files 
in consultation with Еле Dollard & other BSRF Associates 


As there has boon a continuing strong interost in the Lakhovsky 
Mult Wave Oscillator we felt the nood to compile this information 
into the present book. This documentation ls the result of a wide 
variety of analysis and experimentation wih the MWO and covers 
many years of active research 

"There have been many comments made concerning the inherent 
healing effects of the MWO, but as it cannot be stated enough, the 
device is merely a tol of research, of which one may draw their own 
conclusions а to whether or not the device actully has any healing 
properties, It may be interesting to note that in a personal convena- 
tion with Dr. з Wegman, Rudolf Steiner stated that electricity, mag- 
etiam, and the force upon which nuclear phenomena i based, are 
‘ll corrupted ethers. 

Ме have found through studying Goethe's indications on the 


high frequen researches that elec i 
Eher. Thi matar и bong discusred further in The Joumal of Bot 
derland Reseach, so й is sufficient for present reference to ay that 
Light ha ts two poles, redyellow and blueviolet, The red yellow 
Pole in nature a longidina (direct rays from sun) and the blueviolet 
Bole i a progressive type of transverse wave (rounded shy, Reich's 
KRW мау е опро), Electricity has ie two poles, eleazomagne 
Чи: ced yellowhot, (retarded transverse); and diclectriit: 
bluevioleteold (ошо). Hence, there аге experimental indice 
tons that ccc really a тебесі of the Light Bl. 

In light of his an of though we quote wih permision fim a 
1006 private communication with Trevor James Constable: "The 
MWO 1 cepa a falee pub. The celular simulation theories ound 
and меш good because they are echan, and erefore symp 
hede wih the mechanistic zeinchesa. Wilh the MWO you can 
avoid бе etherie-or о it сет ай therefore boe who feel ade 
in the «епс ocean ding to things ike this. Healing is one hundred 
percent ал elei problem. Any dysfunction or ypeduncion not 
amed by direct tma has to be tackled ма the ether body, and 
‘even the direct traumas respond Бен to «йеп correction, such at 
‘geting the displaced. double back ito occlusion rough the ше of 
"ка comprenes, ee, te In between the MWO antennas, here i 


n 


a general marshaling or focus of light and chemical ethers 1 quite 
evident even with a minor extension of vision. This ihe healing 
agency, not the sparks, The ether rushes to suppress the EM activi, 
snd because it is low power, the ether accumulates around the spiral 
and in between them. Any stricken ares placed in such а high con- 
centration of formative energy, ie going to repond with а retam to- 
wards normal. BUT, why go to all that trouble when а simple organe 
blanket-a layered structure that сап be diroctly applied to a trauma- 
tized or dyafunctinal аго does a much more eficienl, controllable 
job without tha infernal Juice. In my time with Ruth Drown, I heard 
it over and over again, and I ран it on to you: keep that LV juice 
away from the organism. The post material EM energy i Мо negative, 
but no one seems to feel that they can get results unless they INJECT 
the allen EM activity into the stricken carcass. Ii pure ignorance 
really My own experience with orgone accumulators and blankets 
ewe me with no other choice but to regard the MWO ы эрий 
ош. А good mie for any experimenter МИ gets simpler, you are on 
the right track. Remember always Steiner's dictum: "he spirit of man 
is always healthy! ЛЕ the obstruction or dysfunction in the lower 
sheath that distorts the manifestation of the spirit and personality Ма. 
he body.” 

[Not much more need be said in that vein except that of a пей. 
forcement of Trevor's comment. Our present society is not on the 
path of Nature зо therefore some people fel the need for а device 
such as this Wilhelm Reich discovered how to concentrate the 
living energy of the universe, which be termed the Orgone. The 
‘Yogic sciences teach us how to accumulate this energy without any 
outide apparatus, so therefore the simpler and more passive а device 
in, he clover i resembles Nature. 

‘On these pager you wl nd some of the reports of MWO expert 
mentation and conideraion by BSRF and Associates. We hope the 
{information proves useful, but again it a for research purposes only. 
We do not recommend the MWO for medical use because we are not 
qualified to give medical advice, nor do we want to create any false 
hope where one may neglect professional healthcare. We do Шу 
support an intelligent, aware human beings right to уве and 
research with devices such as the MWO. No one has all the anwet 
and the MWO и an interesting device which deserves true scienti 
Verlciion or rejection. 


THE BASICS 
The general theory behind the MWO is to excite а concentric ring 
antenna which produces a wide spectrum of radio frequency waves. 
n фа theory ii understood thatthe RNA-DNA coil in the nucleus 
of every cll hat a resonant frequency within this range. Just at a 
‘tuning fork wil па when an identical fork i struck in close proxim- 
iy, бе cell will resonate to their individual frequency pulled from 
the frequency ocean of the MWO. Most people don't consider that 
‘there эге diferent types of waves and two poles of electric, and 
these dirincton have not generally been noted. 

"The antennas on the currently popular Beck MWO syste, serve 
as simple capacitor plates which transmit dielectrie waves ош of the 
Tesla Coll ее figuro 1 and photos 1 and 2. The second MWO plate 
in such a system most be connected to a second Tesla сой or to а 
double pole (half wave) Tesla сой May une 1971 JBR), not а single 
pole (quarter wave) Tesla coil as per the Bob Beck/Klack Kent style 
MWO. Action in the MWO antenna i neutralized by the fact tat 
capacitor currents ow radially inward and tle electron current lows 
around the loops, Copper plates can be substituted for the ring an- 
tennas. This system operates 1000 times stronger if a spark gap exists 
serons the double сой. A description ofthe action в in DIELECTRIC 
& MAGNETIC DISCHARGES IN ELECTRICAL WINDINGS by 
Eric Dollard from BSRF. 

Lakhoviky’s Muhi Ware Oscillator, as pictured in THE SECRET 
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Photo 1 
"Beck" style MWO from 
the BSRF collection 
(note: foot plate at lower 
left goes to ground) 


Photo2 
Single antenna version. 
from the BSRF collection 
(Resonator antenna can 
be attached at ground) 


Photo 4 
Lakhowsky's MWO. Close-up of transmitter in action, showing 
fla (elei brush). Note this епа бо antenna. Regeneration 
may have come from novel component at 90° to antenna plane. 


MWO antenna 
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Photo 7 
Golden Ratio antenna driven by 1919 era 
doubie-phase marble-top medical Tesla Сой. 
Mic.frequency D'Arsonval currents are ива 
in this arrangement. Setup is as per Figure 3 (above), 
snd вош understanding of the arrangement as utilized 
in THE SECRET OF LIFE. Col donated to BSRF by 
Jonn Crane from laboratory of Royal R. Rife. 
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LAKHOVSEY'S 
муо 
Figures 3а 4 ме a pre 
liminary attempt by Erie 
Dollard to accurately re- 
produce the MWO syr 
lem as pictured in SE- 
CRET OF LEE. Вене 
Sis a implied version for 
a single antenna, figure 4 
te a double antenna syr 
lem. Photo is an expert 


QE LIFE and repro- 
duced here м photos à 
4 created а structured 
electromagnetic field 
fed by tro vire contact 
ing the ends of the ош 
side ring of his antennas 
‘This i obviously an 
endüre antenna s0 the 
Component reaching the 
penon is a navel energy 
needing clarification. 


Several researchers have mental setup utilizing this 
‘expressed that Lakhov design. We feel that 
sky used а quenched Lakhovsky was working 
pack gap which creates ‘wih quenched spark gaps 


dumped waves allowing 
froe ovation in the an- 
tenna. A Tesla coil isnot 
required since the Mul 


which produce damped 
wave in the form ofthe 
antenna. This type of cir 
cult is needed to power 


Photo 8. Golden Ratio antennas designed for MWO use by Eric Dollard. 
Obverse similar to Lakhovsky antennas Reverse provides capacitance as did 
melal spheres at ends of original Lakhovsky antennas. (See photo 4) 


iple Ware Окйшог ar- 
tenna I$ THE COIL 
However а Tesla cal и can be шей as the high voltage power 
sup. 

Ttov patents wil cover boh types of una so it seems as 
though he experimented with both, but the pictures in THE SECRET 
ОЕ ШЕ че an indicar ш to wa he айыу wed. Айн having 
fone ove the puen Tm Begining to бий бы Lahn bured 
Па secret o mislead copyea ‘That the purpose for э раев, to 
protec the inventor. ТЬе Tibe MWO Part 251,055 ger some 
Пе ngs int the ever pre of Lio? work and 
dy off wil prove many rest len 


LOG PERIODIC ANTENNAS 
(Our research indicates that Lakhovsky worked with log periodic an- 
tennas and may have been the Brst io use them. ‘The antenna vill 
шеше а harmonious structure in the ether. The Beck style 
MWO produces a dielectric field 90 degrees out of phase 
with this, and utilizes the dielectric breakdown (are 
ing) ofthe feld. This is basically а radio 
frequency nole generator and the most 
popular derivation of Lakhovsky's ni 
MWO patent 

Scaling the rings nomunifrmly 
using correction factors is not 
needed according to log periodic 
antenna theory бее figure 2 and 
photos 5 & 6). Lakhovsky states 
that any high frequency radiating 
circuit will drive the antennas. We 
ме stating for waveforms mirror 
ing the harmonic laws of nature. As 
эп example the old Yagi antenna 
has non-uniform distribution of the 
elements. Log periodic design uses 
the uniform distribution of the ele- 
ments such as ls found everywhere in 
тшше. This presents superior MWO 
performance. Lakhovsky’s Speaker an 
Microphone Parent indicates that the log 
periodic design can be applied to sound 
s well at radio frequency energy 


GOLDEN RATIO — Log Periodic design for 


Jog periodic antennas to 
create thelr structure in 
the ether, harmonious with the Golden Ratio structure of the human 
body and lfe in general 

"This information is not definitive, but е result of experimental 
and theoretical considerations. We present thls so that Borderland 
researchers can сату on with new input. We are not saying thal the 
"peckKent* models do not work. ‘There are many claims that they 
do, but based on Tesla's theories, rather than Lalbovikys. Rgure 1 
unit works off of longitudinal dielectric waves (displacement cur 
тем}. Figs За 4 work off ol Transverse. eleciromagnede waves (Hest 
zian). 

Figure 5 is a low power driver based on the Steinmetz lightning 
wave, a reproduction of the wave naturally occurring in the amo- 
sphere. Values given need to be experimented оп for optimum pulse 
formation. A mathematical analysis of this wave by Steinmetz № 

‘daded as an addendum to this book. See DISTRIBUTED SE- 

[RIES CAPACITY on pages 199190 of thls book. 


GOLDEN RATIO ANTENNA 
Eric Dollard has designed a log periodie 
antenna based on the Golden Proportion, 
а found in living systems such as plants 
and animals. There antennas are two 
sided, the Вси side looking somewhat 
similar to currently шей MWO an- 
tennas, the second side being ca 
Расне loading (as Lakhovsky 
mentions, he used spheres on tho 
endi of his antenna пшр] based 
on the Golden Ratio. This desig 
can be see in photo В. There an- 
tennas are gold plated to provide 
direct contact with the ether. Their 
actua size i 12" in diameter, 
The term Golden Mean, Ra- 
tio ar Section refers to the mashemale 
кз of lfe, which is a logarithmic fane- 
Чоп. This ratio can be found every- 
where in nature. 1t is фе Sacred Ge- 
metry wed in the architecture of an 
cient Greek and Roman temples, the 
Great Pyramid, ete. Ibas also been con 


research into the subtle vibrations from paterns 
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‘ded by certain Orgonomists that “ihe Golden Ratio is a basie math- 
ematical property of the orgone energy” discovered by Dr. Wilhelm 
Reich. Journal of Orgonomy, УЗ, N2, Rosenblum, THE GOLDEN 
SECTION). I i evident from Lakhovtky's MWO Tube patent that 
he was aware of the Log Periodic design. 

"The MWO bas usually been understood at having to be driven 
by a high frequency source such м Tesla Сой and neon transformers 
genere. However, hove who have looked into Lalhowky's work 
Know that he used simple wire circles to cure plants of cancers, nd to 
make plans grow beter In general. The Golden Ratio Antena it a 
series of Lakhoviby rings because the rear conjugate strips on the 
antenna close he loops and in efect make Lakhoviby oscila ringt 
‘which are а complete стаз for focusing the ether. The log periodie 
(folowing а logarithmic pater) antenna design carries thls effect fur- 
thr and preliminary tons are ht he Jog periodie design че 

алеге inthe ether even without power, К алу be an argons 
о а ее ini vn ung 
‘undertaken. 

Log periodic antennas have the interesting property of creating a 
virtual (non existent but functioning) antenna extending about 4 times 
beyond the actual. It ia also frequency independent and is an excel- 
eot antenna for Amateur Radio communications, 

"The ethers harmonize to Golden Section Mathematics, ( dem- 
onstrated by Trevor Constable in his ETHERIC WEATHER ENGE 
NEERING ON THE HIGH SEAS video), so it cea be understood 
that a living organism i а discharge of energy into the Golden Seo- 
tion space. We have observed the discharge of sprout energy into 
living sprouts when one of these antennas is directed x them. We 
found that i makes the sprouts grow better, Then we found that 
simply the putem makes the sprouts grow belter, So here we present 
you withthe Golden Ratio Pater that you can photocopy and use 
for experiments. This pattem may be copied as many times as you 
Ше for experimentation We have report that this pattern keeps the 
seale out of water heaters and fish tanks. 

In 1986 Borderland produced a limited amount of Golden Ratio 


Antennas in copper and gold. These were precision engineered Log 
Periodic antennas, and were quickly absorbed into the research net 
work. There в an appendix on log periodic antennas їп this book for 
"ore who wish to purrue this interesting subject directly related to 
MWO research, 


BUT . . . DO THEY WORK??? 
For ай dhe material in this book wo sill havent personally seen any 
sold documentation on the rerults of ether type of MWO that could 
be reverted as true to any present-day investigator, Ive seen listing 
and testimonials, but even the photos in THE SECRET OF LIFE look 
doctored to enhance the cancers (аг can be seen on the wound and 
the hair). What wat Lakhovaky really up to and which type of device 
‘works beter? In Lakhovibys Tube patent he states that his instru 
ments эге in use the wold over. И н important to check out one of his 
originals first hand, if any readers have accen to such please drop 
Borderland Sciences а line, Well make the information available for 
research. Thanks, 


CONCLUSIONS 
"There are no conclusions at this point in time. Borderland has been 
publishing MWO information since 1963 [Il years as of this 1994 
edition]. This book marks the beginning of a new phate of research 
sad development. Perhaps in the future, after people do some serious 
clinical and laboratory research into the subject of the Mull Wave 
Oscilator ean some conclusions be drawn. 

Tt is importat to keep in mind during these researches that just 
because a frog leg wil jump when electricity i applied it doesn't 
necessarily mean dui electricity and the Ше energy are the sume hing. 
T we labor under this (quite common) delusion we may as well hope 
for ош television sels to heal us of our Ша. Rather, as astute phenom 
nological observers, we see that there is а relationship between elec- 
trey and Ме and in the understanding of that relationship we can 
approach a more с comprehension of our place in this manifest 
universe. 


1920's era Violet Ray Massager. This device uses a small Tesla 
сойло drive various gas attachments which are applied to vari- 
‘ous parts of the body. Some MWOs have bulb attachments based 
on this device. Made by the RenuLife Company of Detroit, 
‘Michigan. 


"Foot Fixer”. This device uses a small Tesla coil to drive alter- 
nating tubes of argon and neon. Exact usc and manufacturer 
‘unknown. Probably used to stimulate circulation. 


т 
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At left is a Golden Ratio patt 
burned into particle board us 
Tesla Coil pictured below, s. 
here discharging into free space. 
Scientist Eric Dollard, builder of 
this coil, has deduced that the 

Golden Ratio is a property of space 
itself. The proportions are decided 
by the amount and type of discharge. 


Golden Ratio MWO Antenna 
Measurements for reconstruction of 
Golden Ratio MWO Antennas (in inches 
staring from the outside ring). Template 
artwork is shown actual size. 


Ring Outside юше Сар 
dameter diameter 


) uo юж + 
23 948 [^ M 
i ш + 
4 sm 523 
ў 4 40 + 
9 зы 322 


7 iB 2м 
9 iB 200 
$ 125 157 
10) 138 124 
M) de оз? 
0) 05 ов - 


ом аад tripe ara tha samo width. Gap 
‘on front isan 18° trang, sections on back 
area 36" triangle. Back sections cover gap on 
inpr with 9* overlap on each side of ring 
This provides for capacitive loading of the 
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THE SPIRAL СОП 


MULTI-WAVE 


Let me make it perfectly clear, I 
present this information for information 
and research purposes only and I make 
mo suggestions or recommendations as to 
ius use for healing or medical purposes 
whatsoever. If you are sick see your 
doctor. Ipresent to you only what have 
learnedinmyreseurch and observations. 
Tam not a medical doctor and the infor- 
‘mation I give should be used for educa- 
tion and research only. 


To preface this, [have been interested 
inand studied and collected articleson the 
unusual sciences for over 30 years and 
have built many unusual devices. My 
attention was directed to the Lakhovsky 
МУ. by an article given to me by a 
friend. 1read it several times and studied 
it and then put й away, (punched holes in 
itand put itin a notebook). I don't know 
why — I can't telt you~ but T couldn't get 
itoutof my mind, s0 1 got it outagain and 
read it some more — this time going 
through it sentence by sentence digesting 
it now I was hooked! 

1 tried to gather all the information 1 
could on the M.W.O,, and as usual it 
wasn't easy — I had to dig. Bottom line, 
T started to build Bob Beck's high power 
multi-wave oscillator — I still haven't 
finished it, but 1 will. The more 1 studied 
the MW.O. (being an average person — 
not an electrical engineer, but a mechani- 
cal engineer) it seemed to me, compli- 
cated, difficult, and had to be adjusted for 
each person and circumstance. Looking 
atitnow see that is’ tal true twas me. 
Back to square one — I search for some 
way simpler, and ош of it came the spiral 
coil M.W.0. 

T am a recent member of Borderland 
Sciences and I have read many fine ar- 
ticles published in this Joumal. Many of 
the articles are very high-tech and delve 


OSCILLATOR 


into the how, where, when and why, and. 
‘that is how it should be if one is to 
research. Questions have to be asked and. 
answers have to be found. Lam nota 
professional writer and it isn't one of my 
greatest talents, so I ask that you have 
patience with me and Iwill do my best to 
tell you about my spiral coil M.W.O. 

When I was trying to develop this 
spiral coil M.W.O, all I wanted was re- 
sults and I didn't really care how or why 
it worked, my goal was results, and in 
doingso tried many things that wouldn't. 
have normally tried had 1 planned each 
step and tried to fight my way through. 
with pure brain power. Inretrospect,Lcan. 
sce that I approached this project with a 
more light hearted attitude and 1 have 
enjoyed developing and building this 
МУО. Butat times I did have problems 
to work out. 

experimented by winding coils, and 
coils, and coils. I got to be the electric. 
supply house’sbest copper wire customer, 
orat least seemed that way. Afler boxes 
‘and boxes of copper coils, I was ready to 
throw in the towel and give up — but 
having the handicap of being stubborn 
like Tam, I decided to wind one more сой, 
зо [wert out to the garage and wouldn't. 
you know it, no more wire. I looked 
‘round and all I could find was some old 
solid strand 16 gauge house wire. It was 
too light and flimsy for what I wanted, so 
in desperation I decided to take 2 pieces 
‘and twist them together to make 1 heavy 
piece of wire. Well — bingo — I made a 
сой and got a tingle, that did it. After 
‘winding more coils and more coils and 
experimenting I got to where [am now, so 
1 present to you the Spiral Coil Multi 
Wave-Oscilltor. 

Warning — this unit is deceiving (it 
Just sits there and looks innocent like it 
‘couldn't do much), in fact some of my 
friends upon first seeing it have laughed at 
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it, andcommented you have tobe kidding. 
Another friend of mine asked me to help 
him build one — which I did — and he was 
lying on his bed in his shorts with a sheet 
over him and had the unit about 2 foot 
above the bed and he fell asleep for about 
3hours (he had an infection from a wound 
in his leg). When he woke up he had a 
white blister on him about the size of a 
nickel — he has done this twice. I wam 
you, use it with care, it is more powerful 
than it seems. Т think he percolated the 
infection up out of his leg, as he is fine 
now. 

Now, Tknow someone is going to say 
— I made mine from an old coat hanger 
and hung it off the coiling with apiece of 
string, and I'l say — gee that's nice, do 
‘what you wish-- but if you want it to work 
and work properly build it as it is, use it, 
experiment with it, and then change it as 
you wish. 

Warning -- persons who have or are 
diabetic should not use this unit, as it may 
change the blood sugar level in some 
people. Diabetes is one ofthe few things 
that a ММО. will not correct or help. 
Lakhovsky states this in his book THE 
SECRET OF LIFE. I think know why 
but T won't get into it now. 

NOTE — The spiral coils of this unit 
‘work all the time — that is — they never 
stop — they work with or without ће 
vibrator. Who said there is no free en- 
ergy? If you put it over a bed with an 
electric blanket, it will charge the blanket 
and you will probably have difficulty 
sleeping. Ifyoudo not swing it farenough 
away from the bed at night it will cause 
‘unusual dreaming. 

As near as can tell this coil broad- 
casts at about 120° angle, although its 
peak energy is centered straight down 
from the small coil. 

‘Question: isit patented or am I going 
to patent it? Answer: NO — as far as I'm 
concernedit’sfree to everybody and that's 
asit should be. 

The advantage of using a spiral is that 
‘one should petall the frequencies up to the 
maximum diameter ofthe outer diameter 
(OD) of the spiral. If you draw a spiral 
‘on a paper and place one point of a com- 
pass at the center, you can choose any 
diameter you wish up to the сой О. 
diameter and the scribing diameter will 


fall some place on the spiral 

‘This unit can be operated in 6 modes: 
‘The coil only. 

2. The coil plus the vibrator. 

‘The coil plus the vibrator plus the coil 
shocker. 

4, The coil plus the vibrator plus constant. 
сой charge. 

5. The coil (no vibrator) 
plus the coil shocker. 

6. The coil (no vibrator) 
plus the constant coil 
charge. 

Soasone can see there 
isplenty toexperiment with 
here. 

NOTE ~ I also tried 
connecting a ion generator 
to mine that really blows 
meaway—tryitifyouhave 
one. 

Ifyou are experiment- 
ingwithmagnets— be care- 
fulifyouuse them with his 
unitassome people get bad. 
reactions. [personally have 
used magnetic water and 
this M.W.O. and have had 
по bad reactions. 

Warming — although I 
have I suggest you donot 


instruments and the know how to checkit, 
sothere isstillalotof work tobedonehere 
if someone wishes to do it. Now, before 
someone starts climbing my ladder, let 
‘me say that I give the credit to Lakhovsky 
— what I did was to modify, update and 
‘expand upon the base ofsome of his work. 
Youdo not have to be giftedin the knowl- 


RELATION TOTHE UNIT AND EACH 
OTHER. If they are not you will get 
negative energy. (I'm not speaking of 
polarity here.) 

use а fish tank air pump (modified) 
— (Challenger 1) about $8.50. This pro- 
vides the oscillatory motion to the coils 
T'm not in love with it and would like to 
find something better — 
something of higher fre- 
quency, but it works. If 
anyone has any sugges- 
tions on this I would like 
to hear from them. 

I chose to design the 
тай so it can access any 
part of the body freely 
‘without a lot of excess 
adjustments. The body 
when lying down isin one 
plane or height (approxi- 
mately), so 1 builtthe unit 
so it would extend over a 
bedortable, addedaswing 
апп, and a vertical adjust- 
‘ment (holes in the vertical 
tube arm and a wood 
dowel or pin stop) — that 
‘seemed simple enough, re- 
member we're trying not 
to get complicated here. 


sets onthe hendorabove Tf you are going to 
the neck. build this ММО, I 
Кернеу оны eu! Lathes book, 
shear problem donot use s 

"his unitas ín some people THE SECRET OF LIFE. 
it tends to reduce blood When finally decided to 
vessure and lower the to build an alternative 
Hive aen Spira Соп. MULTIPLE WAVE OSCILLATOR A UNO Ld 


Well - now that I've 
scared the hell out of you, if you still want 
to build it I'll tell you the good side. In 
most all people who have used it or tried 
it they get a tingle or a feeling of heat 
(ight). Most people get aboost ofenergy 
when they use it and it seems to help 
circulation, Т am not sure why. I don’t 
Xnowifittendsto dilate the blood vessels 
of not. One man that used it can now 
wiggle his toes and he hadn't been able to 
do that for about 3 to 4 years. 
Tknowsomeone will ask what type or 
kind and amount of energy is emitted by 
these coils and the answer is I do not 
know, but 1 do know that it works. I will 
leave that to someone who has the proper 


‘edge of the sciences to build this M.W.O.. 
‘and do not need special equipment or 
tools, However, there are litle tricks that 
Ihave learned that make it easier to build 
that I will give in another article. The 
body orbase ofthis unit is made of P. V.C. 
pipe, also the vertical and swing arm, the 
vibrator base and also the drop tube that. 
hangsthe coils. We want aunitthat is low 
in cost toughand durable, lightin weight, 
corrosion resistant, portable, easy to fab- 
"оше (and repair if necessary) and looks 
nice, 50 we will build our unit out of 
РУС. pipe. 

ALL COILS ON THIS M.W.O. 
MUST BE RIGHT HAND COILS, IN 


81 


everything I could get my 
‘bands on about the subject. I read care- 
fully and took notes of key points, func- 
tions etc., then I put my books away and 
studied my notes — the basics 

MW.O. — MULTI-WAVE OSCIL- 
LATOR 

MULTI — meaning more than one or 


WAVE — energy (given off) 

OSCILLATOR — I looked this up in 
Webster's — and simply stated it says — 
motion deflected from center to one side 
~ back to center — deflected to the oppo- 
site side — backto center, ОК — Vibration. 

Now, Lakhovsky in his bookstated he 
made anoscillatorof | loop or coilof wire 


‘fagivendiameter that overlapped. Also, 
1 have read that it isn't the intensity or 
power of the unit that is desired, but the 
quality of the signal and also the number 
of frequencies, signals or waves, as the 
power can be offset by a longer exposure 
time, It seemed obvious that a spiral 
should produce all or most ofthe waves or 
signals desired and that it would be beter 
than one loop witha limited signal effect. 
If Lakhovsky could cure cancer in plants 
and people with one lop it is logical that 
spiral should be even better. OSCILLA- 
TION-— how about inducing it artificially 
— vibrate or agitate the coil or coils, 
Thisunit produces it's peak energy at 
12 o'clock at night, but it can be used 
during the daylight hours too; it’s energy 
diminishes some toward mid-day. 
Lakhovsky stated this and he isright. I've 
otto give itto him, he did his homework. 
Exposure rates or time of treatment with 
an electronic double screen M.W.O. is 
said to be 10 to 15 minutes every 3 to 4 
days. Exposure time for a spiral coil 
M.NLO. (rule of thumb) is about 20 to 25 
minutes or 45 minutes maximum per day, 
or less, depending on what is treated. 
Lakhovsky also stated that he treated 
plants, animals and people with belts, 
collars, brceletset. consisting ofasingle 
loop of copper wire. From what I can 
gather, if a subject was wearing a 
Lakhovsky coil they never took it off. 
My spiral coil M.W.O. ishalfandhalf 
— part 1 loop + of wire, and part eleo- 
‘tonic. Ifa subject got 1 exposure every 
3104 days with a conventional ММО, 
it means that the subjects system was hit 
hard or shocked, and it needs time 10 
adjust. A spiral coil M.W.O. requires а 
Jongerormore oftenexposure and this can 
bean advantage asit gives usmore control 
of the research subject's requirements. 
The negative side isthat the subject has to 
spend more time more often 
‘There is one unusual thing that I and 
others have experienced with this unit 
When you first use it the sensation ofheat. 
or tingling is light and you require longer 
exposure time, like about 25 minutes be- 
fore you feel that you have had enough. 
‘After you use it for about 1102 weeks you 
will find that after 10 to 15 minutes you 
feel that you have had enough. Simply 
stated Lakhovsky said that а МАО. 


activates or excites the cell. It’s kind of 
like pushing a car, it takes a lot of energy 
to get it started, but once it's rolling it's 
easier to push. Maybe the body just 
becomes more sensitized to the energy 
affer the M.W.O. is used for a while. In 
Lakhovaky’'s THE SECRET OF LIFE on 
page 75, "The circuit is subjected to any 
kind of electric or magnetic shock it is 
then said that it vibrates according о its 
natural period.” So, now what do we 
have? 

1. A spiral coil (Providing Multiple 
Frequencies) 

2. Vibrator (artificial oscillation). 

3. Electric current (D.C.) (shock to the 
coil) provided by a small transformer 
limited by bulbs turned on and off by a 
Christmas light blinker or winker 

Now said previously that mostofthe 
unit is made of P.V.C. schedule 40 pipe 
(white), РУС. pipe being what it is has 
the tendency to sag if placedin a horizon- 
tal position, fastened at one end with 
weight suspended at the other end. We 
can correct this by inserting a piece of 1 
inch diameter 050 aluminum tubing in- 
side the P.V.C. and gluing it with an 
adhesive or simply by drilling a 1/8 inch 
hole through both pieces and inserting a 
#8 sheet metal screw. Remember also I 
said there were little tricks you can use to 
build it as given above, so before you get 
too anxious to build, wai till T can write 
the HOW TO BUILD article, imay make 
your job easier and you will not have to 
change or rebuild the second time. Tam 
trying tosave some of youallthe mistakes 
1made. 

The heart of this M.W.O. is the large 
main spiral сой. This coil is in simple 
ermsanantenna, lt isa dual antenna, that 
is, 2 in 1 as itis a receiving antenna and 
also broadcasting antenna. The antenna 
can be shaped in many forms and still 
retain the right hand spiral. Do we wind 
it tight toward the center and increase the 
spacing as we go out? This configuration 
1 have found best, but other configura- 
"ions can be formed to achieve different 
effects, Ihave experimented with differ- 
ent shapes and some have given unusual 
results. There is still a lot of work that 
could be done here also. T wound a 3 wire 
сой that was very effective but had 
problems twisting the copper wire and 
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lost several ofthem. I would suggest that 
the first coil you make be a 2 wire twist 
coil. If you want to build the M.W.O. 
complete you will have а total of 4 coils. 

1 large main spiral coil. 

1 small spiral coil (that is mounted 

under the large сой). 

2 straight tube coils. 

We use these coils because they all 

have independent functions. We are go- 
ing to squeeze it and milk it forall we can, 
to get everything we can out of it. The 
main spiral coil produces most of the 
waves or energy, however, due to its 
design and nature the inside of the spiral 
cannot be wound tight to create small 
loops in the coil, so we will add another 
smaller spiral coil under the large main- 
spiral this will give us the higher waves or 
frequencies we desire. We drill 2 small 
holes in the main spiral and tight wind a 
piece of 19 gauge coated coil wire around 
the twisted copper wire, and pull the wire 
up through the holes, leaving 2 standing 
19 gauge wires. We sand the ends ofthese 
and fasten spring clips that hold the tube 
coils. The other end of the tube coil wire 
is connected to a banana plug — into a 
receptacle, we connect our сой shock to 
these. 
Tknow there are some of you out there 
who are like I am, (impatient) and are 
curious and would like to try this to see if 
this guy is telling the truth or if he is just 
full of it. Iam aware that tbe Joumal is 
published every 2 months and maybe 
some of you don’t want to wait 2 months, 
so for those of you who are like Iam — let 
me tell you how to build the main spiral 
coil. This one coil in and of itself won't 
knock you over — but you ean get started, 
and you can play with it until I can write 
the HOW TO BUILD article. This coil 
will emit energy by itself if suspended 
horizontally. Fasten it to something, a 
piece of plastic tube or wood dowel etc. 
‘Try it on your feet as ће feet seem to be 
sensitive to these energies. Well — here 
ме go. 


HOW TO BUILD THE MAIN 
SPIRAL COIL 

‘You will need to purchase a few things. 
1. You need 17-1/2 feet of 10 gauge 
(solid) bare copper wire (cost about 14 
cents per foot). You can get this at any 


electrical supply house. If you cannot get 
bare wire, you will have to get plastic. 
coated and strip the coating with a sharp 
jack knife, taking care nottonickthe wire, 
ог yourself. 

2. Youneeda piece of aluminum bar 3/16 
X 1-1/2 inces, 20 to 24 inches long. 

3. Youneed a medium size рай of pliers. 
4. Soldering iron and acid core solder. 
5. Small coil of 19 gauge coated (shel- 
lacked) copper wire. 

Now we have 17-1/2 f. of 10 gauge 
copper wire, lay it out on а flat clean 
surface and straighten it out taking the 
curve out of it and the kinks and bends. 
Next we need a secure and strong place to 
fasten the ends of the wire to — like a 
trailer hitch orbumperofacarortracketc. 
‘After you have found a place to secure 
‘your wire, fasten both ends of the wire to 
it as shown in Fig. 1. 

Slowly pull the center ofthe wire so 
that you have 2 pieces of wire, put your 
aluminum bar in the loop and pull tight. 
With a pair of pliers close the wire down. 
оп the bar tight so that it passes between: 
the screws. Pull hard on the wire with the 
Баг — it won't break. Start twisting as 
shown in Fig. 1 — always keep tension on 
the wire — do not let go of the bar. 
(COUNTER CLOCKWISE). Twist the 
wire, stopping at time, give the wire a 
couple of good yanks. NO, itwon'tbreak. 
‘Twist the wire until you have a good tight 
‘twist on it. When you think you have 
‘twisted it enough — twist it a little more. 
When you get it where you like it — 
SLOWLY back the pressure offof the bar 

Remove 1 screw on the bar and slide 
the loop outor offof the bar. Unfasten the. 
‘wire where you secured it and cut the 
spiral wire as close as possible at secured. 
end. Lay the twisted wire down flat. 
“Measure 3" down from the top of the loop. 
asshown inFig. 2andmarkit witha pencil 
‘or pen. Hard or tight bend the wires as 
shown in Fig 2, 90 degrees, Grip the 
‘twisted wire at the bend point with а pair 
of pliers, and start forming the spiral. 
Continue forming 1 or 2 loops. Remove 
‘the pliers, grip the wire and hand form the 
spiral as shown in the drawing #2. When 
you have formed about 4 loops of the 
Spiral, stop and apply light heat to the coil 
with a hair dryer or similar device to 
relieve some of the stress in the wire, so 


that the loops that you have formed will 
stay where you have bent them. Repeat 
the operations and continue forming until 
you have your spiral. 

DO NOT BEND END OR TIP IN 
YET. 

Put your spiral in the freezer of your 
reftigerator for 30 to 45 minutes, and 
freeze it. This will tend to stabilize the 
copper sameandrelievesomemoreofthe 
sires. 

Tn Fig. 4 we can se that if we bend a 
piece of metal the inside of the curve is 
compressed and the outside is stretched, 
this stress is what we are trying to get rid 
of. About now some of you will be 
‘thinking - GAD-— he even tells us how to 
hold the hammer. [am sure that some of 
your who are pro's at metal forming and 
fabrication can build this thing - WHAM- 
BANG, but please have patience, not all 
are gifted in some of these skills, 

When you have formed your spiral 
and it is shaped as you want it, hold the 
loop of the spiral with your thumb and 
point fingers at eye level height and sight 
across the spiral, it should hang so that all 
coilsare level and even with eachother, so 
that it is flat — if not form itso it is, Put 
the coil in the freezer again, repeat feez- 
ing operation several times, this tends to 
‘age harden the сой some. 

With a very bot soldering iron solder 
theend ofthe coil, wash itin warm water, 
dry it, and bend end in as on drawing #2 
After you bend the tip in, end it down a 
linle bit so the bent in tip clears the 
crossed сой by about 1/4 inch. 

Drill 2 small holes in the spiral at 
points marked on Fig. 6 taking care notto 
break the drill, use light pressure. Cut 1 
piece of cated coil wire (19 ва) about 4 
1/2 feetlong. Push one end of wire (about 
1-1/2inches) up trough bottom ofhole in 
spiral, and wrap wind (twisted) loops of 
wire to second hole. Straight wrap 1 loop 
athole area, this locks the sanding wire. 
Pull standing wires tight with pliers and 
‘ut standing wires to about 1-14 inches. 

Refreeze spiral and warm to room 
temperature. Sand or remove shellac 
fiom standing wires down about 3/4 of an 
inch, this makes electrical contact for the 
сой shocker. You have finished the main 
spiral coil. Youlave ust done the hardest 
part the res of it is easy. Save your 
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aluminum bar; you may want to build 
other types and shapes of coils and spirals 
to experiment with. I have wound and 
tried 2 wire coils, 3 wire coils, cone 
shaped spirals, step spirals, spirals with 
wires attached and hanging down with 
soldered tips etc. There is no end — you 
сап experiment to your heart's delight, 
it's only limited by your imagination. 

In closing, I would like to tell you a 
story — a true story about а close relative 
who gave me permission to tell of his 
experience with my МУ О, but prefers 
to remain anonymous. 1 will not elabo- 
rate, but juststate the factsastoldtomeby 
him and his nurse. 

This relative took a trip by car to the. 
southwest part of the U.S. with some 
friends. Before he left he called me and 
said that be would come to California and 
‘would stop to visit with me. This was in 
the late summer of 1990. After arriving at 
his destination in the southwest, the 
weather turned very hot for the whole 
"western U.S. Due to this extreme hot 
spell, be phoned me and said he was 
returning home and would not come to 
California. 

When I talked to him on the phone 
before he left, told him Thadbuilta Multi 
Wave Oscillator for him and would give 
itto him when he came to see me, and he 
could take it back with him. He did not. 
make itto Calif. but returned to his home 
in the midwest. After returning home he 
became ill and went to see his doctor. 
After being checked by his doctor, he had 
tests, and the doctors discovered that he 
bad cancer of the large intestine. When I 
phoned him and found that he had cancer, 
Taskedhim ifhe wantedtotrymyM.W.O. 
told him that I could not guarantee that 
it would help him — but I said — what do 
you have to ose. He said yes, he wanted 
to try it, so I sent it to him. 

When e received the M-W.O,, it was 
assembled from instructions T sent him, 
He used it twice a day for approximately 
6 weeks. He had additional medical prob- 
Jems, he had diabetesand congestiveheart 
failure plus the cancer plus a back prob- 
lem. I had made the M.W.O. for him in 
hopes that it might help his back. When 
һе went back in 6 weeks to see a cancer 
specialist doctor they gave him extensive 
tests and could not find any traces of 
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cancer. After his tests he phoned me and Several years back she was leaving à her leg (some choice). NOTE — She 
said the doctors could find NO traces of market and caught her foot in disposed does not have а coil shocker on her unit 
cancer whatsoever, Iaskedhim—didyou plastic bag on the sidewalk, fell and о all honesty I have to say that my 
take any medications whatsoever for your broke her hip and leg. The doctors spiral coil M.W.O. does not affect all 
cancer? —he said NO. I asked him ~~ did repaired it by wrapping screen around people the same. I have had no negative 
you take any radiation treatments for you  theboneandaddedafewscrewsandpins or bad reports to date from anyone using 
‘cancer? Ве said NO. 1 asked him — did here and there. She was OK for several it with good common sense and discre- 
you take anything at all for your cancer?  yearsand thenshe got othe point where Воп. There are a few people that it does 
—hesaid МО. To this date he has not had the pain was so bad she could walkonly not seem to help to any great degree. 
any retum of his cancer. ashortdis- tance. There are also some people that it seems 

Now, where does this leave us? He to almost work miracles for them. 1 would 
either had spontaneous remission ог say of these persons that maybe it was 
he was helped by the M-W.O. As mental, except that I have been 
T understand and have been old that some have said — 
told, some forms of cancer “well, I don’t think the 
inthe upper stomach are damned thing will do 
inoperable. My rela- any good, but I'l try 
tive is the 3rd per- ir”. I could go on 
son who seem- and on but we'll 
ingly hashadre- leave it at that. 


mission from If you de- 
cancer from cide to build 
using my my МЖО. 
ммо. T Twouldwel- 
do not lite come any 
to use the serious 
word and hone 
cured «перай. 
when тепаа. 
speakingof putas this. 
cancer, and unit still 
Tsay seem has many 
inglyasthis areas that 
is all in the need to be 
experimental explored 
stages of re- Sometimes 1 
search. back way off 

Then there and just stop and 
is Al Mills who look at all this ~ 
built and useda copy M and realize that it 
оту ММО, He had should be the scientists 
prostate cancer; he's fine and doctors doing what is 


now, but we can’t count him. 


he has taken medications for ing to hold my breath until that 
£. Ihave heard that doctors have said happens. I guess the only way it's 
that prostate cancer is very difficult to Ficure 6 going to get done is for people like you 
treat. Then there also is Simon Lucas She has and me getting off our backsides and 


who built my M.W.O. and loaned it to a used the M.W.O. for about 2 months. getting it done. Ifenough vill work at it 
lady who has LUPUS (a cutaneous dis- She called me the other day and said she and add a little bit, itll get done. 1 
ease due to the tubercle bacillus). He took the bus allover town, did shopping, sometimes wonder what the end-run po- 
said she is feeling and doing much better came back, took her pull cart and did her — tentialofmyM.W.O.is. Llovethedoctors 
пом. Т also built a M.W.O. for my — foodshopping—GblocksupandGblocks (бой Bless them!), we need them, but I 
mother who lives in So. Sioux City, back --and then walked up to the restau- wish they were more open minded and 
Nebraska, across the river from Sioux rant and got her dinner, all in 1 day and thatthey were not so profit orientated and 
City, Iowa. Isentittoher—she could not she said she feels fine. The doctors gave stigmatized by their organizations, think 
assemble it so 1 flew back to do it for her. her the choice of pain shotsor cutting off езе ideas I present here will help. 
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In Part One [explained how the spiral coll 
МУО. evolved and how I came to build it 
and notes on things [have leamed about it and 
its use. Taso explained with drawings how to 
build the main spiral coll. For those of you 
who wish to build this unit, T have added 
additional drawings and notes so you can 
build the rest of the coils, base, etc. 

Before] begin 1 would like to adûress an 
issue that has bothered me for some time, it 
pertains to my M.W.O. and maybe other 
M.W.O's in general. It is a situation or 
function that has been ignored by many or all 
butafew. Inmy articlein Part1, saidall coils 
con this unit must be right hand coils. What I 
эш referring to is what I call RIGHT HAND 
SPIN. Inmy study ofLakhovsky's and others 
work, Ihavenotbeen ableto find any informa- 
ion pertaining to direction of spin, although 
he gave very precise directions — how collars, 
belts, bracelets eto, were to be made. Did he 
know and was it his secret? Was he not tell 
ing? Lakhovaky stated that his МУРО, 
stimulated the twisted filament or nucleus of 
the cell andthe cell oscillated according to its 
natural frequency. A weak oscillating cell 
wouldinerease its oscillations back to normal. 
‘The question is, do certain oscillations cause 
‘the cell to spin right hand or let hand, or 
clockwise or counterclockwise, if the fe- 
‘quencies spin right hand or left hand? Some 
"might say — what difference does it make. 
The people who use or practice the Five 
Tibetan Rites always spin right — never left, 
Sir Lawrence Bragg (Nobel Prize winner) 
discovered that healthy people have “RIGHT 
HAND" spinning blood. And physicist Dr. E. 
Mersmann discovered that people exposed to 
electronic smog have "LEFT HAND" spin- 
"ing blood, the same as people who have 
cancer hey also have “LEFT HAND" spin 
blood. Maybe ifthe earth spun in the opposite 
dires, ей had spin blood would be nor- 

„ is let hand spin or right band spin 
араны Yen doo. Tuve pror 
made and used Ie hand coils and they made 
пе feel sick and ill. There is an instrument 
that has been built that emits weak pulsed 
electromagnetic waves that causes the blood 
‘ospinright handin people who have left hand 
spin blood, however ifthe unit is removed the 
blood will go back to abnormal left hand spin. 

Ifyou put your hand in a bucket of water 


youcan spin itto theright orto the lef isthis 
polarity? Does magnetic polarity have an 
Effect on matter causing right or left spin? 
Yes, it seems to. But how about induced spin 
direction on a non-magnetic or non-electrical 
energy or wave? IfTholda magnetic compass 
near the spiral сой of my MW.O, T get 
nothing — no needle movement. IfT hold a 
pocket radio under the coil with vibrator and 
Tune it off station, T got statie on A.M. from 
about 80 on down, none above 90 and up, but 
T don"t think that static is coming from the 
vibrator. Waring: Т damaged my radio by 
usingiffor testing. Atfirst Ithoughtit was the 
“batery, but a new battery did not correct it 
Sometimes when 1 turn it oa now it doesn’t 


gest you use right band coils. Look very 
carefilly on pages 113 and 114, these are right 
hand coils in relation to the subject, (ref. The 
Secret of Life). If you build the spiral coil 
M.W.O. you will have the basic unit. You can 
experiment and try all types of coils and 
spirals, as I said ia Par itis only limited by 
your imagination. I find it fun and interesting 
to try unusual and weird coils, i's not expen- 
sive and you only have to remove a couple of 
screws, no big deal. 

T have been thinking of building a cheap 
сору of Lakhovsky’s сой of tube and wire, 
also a foil coil of equal size, o testi the coils 
‘when vibrated emit equal energies etc, and 
what the differences would be. П may answer 
the question why some of the Гой coils dont 
зеет to produce the results аз good as some 
would like. In Lakhovsky’s book there are 
pictures of, and he speaks of, the oscillator 
coilsof Hertz. Thereisa striking resemblance 
of Lakhovsky'scoils on his oscillator antenna 
to Hertz’ сой. Could he have been influ- 
enced by or borrowed the Hertz oscillator coil 
for his unit — did he expand upon the base of 
Hertz's work for his anteana coil? (interest 
ing thought) 

Enough digression ~ back to our spiral 
сой building project. If you ook at drawing 
#3 you will se that it is self descriptive, 
giving diameters, lengths ete. We make most 
all of our unit out of schedule 40 PVC plastic 
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pipe. Take enough care to make your cus 
‘square and clan, debur the ends of the tubes 
зо they will slide into the glued slip fittings 
correctly. Now, here comes the stinky part. If 
you want your unit to look nice, you will have 
to clean the tube, (after cutting), taking Tall 
he dirt, е ink lettering etc. T use a laundry 
‘tub, a аша amount of water, laundry deter- 
веш, Comet, and some wet or dry #200 
sandpaper and a lot of elbow grease. 

Warning: PVC glue sets fast, in a matter 
‘of seconds. 1 put glue on the female fittings 
only — none on the male side, slide it together 
firmly and whack it with a short piece of 2X 
4. Glue part #7 to part #8 and drill a 5/16 hole 
through fitting — this is so you can tighten or 
remove the threaded fitting by inserting а 
philips screw driver or rod in the hole. This 
‘makes your unit portable. 

Glue pieces 1-1-544, also 3-544. 

Now glue part 2 to part 6, also part 3 to 
part6. 

‘Thread assembly 7-8 (large vertical tube) 
into assemble 2-6-3. 

Wewillslide assembly 11-5-44 onto tube 
#2, but we will not glue it. Place this ona flat 
table, and adjust tube 8 so it is vertical. 

"When you get it where you like il, glue 
assembly 33-544 to loose tube 3, let this dry 
for 20 minutes. 

"Now remove assembly 11-5-44, apply 
luc to fitting #5 and glue it to tube 2 on your 
fat table, You now have the base finished. 

Glue the rest of the tubes and fitings 
together on your table. NOTE: Do not glue 
paris #19 and #20, we leave these loose and 
just set them in place, ва we may add somo- 
‘thing additional here ater 

NOTE: Before you glue tubes #11 and 
#15, cut some one inch diameter 050 alumi- 
‘nu tube full length of tubes and slide them 
inside of plastic tubes, this eliminates sag. 
Drill a 1/8 inch hole through plastic tube and 
‘aluminum tube, screw a 48 sheet metal screw 
through both tubes. Tube 411 has holes in it 
sowe can adjust the height, drill these 2inches 
apart, 5/16 inch holes. We insert a 1/4 inch 
wood dowe! through fitting #10 and through 
tube #11. 

We drill 2 holes in tube #21 and thread 
them 10-24, we fasten our spiral coils and 
antenna to these. The first hole is drilled 5/16 
‘ofan inch up fromthe bottom edge ofthe tube 
ав the second hole is drilled %4 of an inch 
from the first bole. 

When you buy your 1-1/2 PVC tube, get 
a piece with а flared end, as we set a reducer 
fitting in it to make а sleeve for the #11 one 
inch tube. To keep tube #11 guided at the 
bottom of tube #8, drill 3 holes at the bottom 
of tube #11 equally spaced around the diam- 
eter and inser 3 #8 sheet metal screws. 


arts #9 and £10 will have to be filed out 
‘ormachined out so the one inch tube will slide 
‘through them, 

Part#16, the vibrator base, ismade of fat 
stock PVC. Ifyou cannot buy it from aplastic 
supply house, cut a couple pieces of 1-1/2 
PVC tube about 3-1/2 inches long, cut them 
again length wise, so you have half tube 
pieces. Place the half tube pices between two 
TIS inch aluminum plates and heat ina stove 
oven with a brick or weight on top. Let them 
cool and the plastic will come out lat. Layout 
and mark parts оп flat sheet and cut out. 

‘Glue ай the pieces of vibrator base to- 
gether and fit to tube #15 and glue it tight. A 
wood match works wood to lay glue in joints. 

Make and fit your metal brace from alu- 
minum ornon-corrosive metal and fasted with 
two -#8 sheet metal screws. Cut out part #23, 
fit it to T~#22, drill two holes for banana 
receptacles and glue securely, also cord holder 
en 

Make your small spiral сой from 0625 
low carbon stainless steel hel-arcweldingrod 
= 36 inches long, do not twist wire, use as is. 
You can getthis fom any welding supply; get 


LEGEND 
USE РУС. (WHITE) SCHEDULE 40 


IAMETER C=CUT 
T-TUBE TF THREADED FITTING 
PARIS DESCRIPTION (n inches) 
I. тред, Celo 
2 тр=11,С1=1842. 
з треті, CL=8-1/4 
4 CAPD=1-I2 (4) 

$ TEED=I-I2 Q) 
6 

7 
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тере THD'D. 
NIPPLE-D=1-172 THD'D 
T-D=1-1/2, CL=28-12 

9. REDUCER - D=1-1/2 TO | 


14 CORD HOLDER (ELEC) 
15 T-D=1, CL20-2 

16. VIBRATOR BASE 

17. METAL BRACE 


4orS pieces. Also make antenna from same 
wire, To make small spiral use the fll length 
оттой Start by forming an eye on one end for. 
the 10-24 screw. Move down 3 1/4 inches and 
form spiral same as large spiral coil, also 
bending end tip in. Put an offset kink in the 
stem so it vill pass through the main сой. 

"The tube coils are made from #19 shellac 
insulated coil wire, 12 to 14 turns. Itightbend 
1290 degree bend, so T have a 1 inch long tail. 
Tplace this parallel on a pencil or wood dowel 
and tight wind the сой. Grip the wire tail and 
dowel with apair ofpliers. Remove the dowel 
and freeze for 30 minutes, warm to room 
temperature. Grip the ends of the сой with 
your thumb and middle finger nailsan stretch 
the сой to the desired length, refreeze fr 30 
minutes. Bend long tail of coil 90 degrees and 
fitto banana plug. Trim short end to 3⁄4 inch, 
clean and solder pinch clip to coil. The pinch 
clipismade from light gauge hard stainless or 
brass. Blank size is 7/32 x 1-1/4. 

‘After you have everything glued and fin- 
‘shed put а coat of auto polish on PVC tubes, 
эз this keeps them clean and they will not 
finger mark or get dirty. Also puta coat of 


‘vaseline on the threaded fitings so they can bo 
removed easily as they tend to stick. 

If you are, or want to be, the serious 
experimenter type, buy a note book and keep 
records and notes. Keeping a log with dates, 
‘exposure times, ete. can be a very useful tool 
to compare results of different coils ete. 1 
‘would welcome hearing from you on the use 
of the spiral сой МУО, Le. your success 
and problems. NOTE: Don't expect results ia 
2or exposures as this unitismore gentle and 
may require a longer time of weeks or several 
months to get permanent results. To this date 
Ihave not had a single report from anyone fr. 
over-exposure if used with common discr- 
tion. Ihave used belts, collars, wire oopsetc 
with the ММО, this seems to multiply the 
energy. also have used a spin magnetic unit 
with a reticular energy filter before and after 
ММО. exposure. This seems to work well 
for joint problems. 


ture or sell this MWO. He is 


knowledge and experience as a gft to the 
world. He may be writen cl- BSRF. — 
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COIL SHOCKER FOR ee vas 


SCHAD SPIRAL COIL MW.O. outer POCR MANS 
‘This unkeprovidesa D C. shockto the Ее ПОВЕО ЕЕЕ 
spiral coll [shouldbe bulk ina woodbox, WINKER 


ос grounded metal box or safety sake as 
меме 115V AC. power source. Al ће 
parts can be purchased from an electrical 
Supply, except auto bulb and socket. Get 
these from an auto parts supply house. 
“The Leviton dimmer ls not necessary, 
but t gives more control. | use ceramic. 
base for 40 watt bulb. A smaller trans- 
former can be used, bur I nd the 3-12 
bese. Its nice to adda handle to the box 


[u] us vac. 


ty wweer 
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| romped min once рашып Aree 
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TUBE COIL 


TRACING OF SMALL SPIRAL #19 COIL WIRE 2EEg. 


VIBRATOR BASE 
1 REPQD. 


, SPIRAL соп. M. МО. UPDATE 


This is an update on the work Ihave 
done on the spiral coil MWO. Ihave built 
and tested several new coils and made 
changes in design of shapes and twist of 
"he wire and different size of wires et. I 
have experimented on plants and myself 
for the past several months. 

In myarticle inthe Journal of Border- 
and Research of March-April 1991, page 
15, figure 1, I stated, to 
twist the wire counter 
clockwise, as 1 was told 
by someone of authority 
that this was best. [now 
find ater experimenting 
and esting that this isnot 
о. Lnow twist the wire 
clockwise, causing a left 
hand spin of the wire 
when viewed — or 
counterclockwise. Ifthe 
‘wire is twisted in this 
manner it more than 
doubles the energy and 
‘theplantsandTboth seem 
to like it beter. If the 
vire is twisted as stated 
itwill produce energynot 
‘only in aspiral shape but 
also in single loop rings 
(overlapped) and also in 
dust а straight length of 
twisted wire. 

T made a coil like a 
target or a series of one 
loopringsoftwised wire 
of different diameters 


and wire sizes, from SPIRAL Соп. MULTIPLE WAVE OSCILLATOR 


about 1 inchto8inchand 
overlapped them about % inch and wired 
them toa X shaped piece ofthin plywood, 
and it produces more energy than I need. 
1 can stay under it only about 7 to 10 
minutes. If1stay under itlongerthan this, 
| get overexposure or too much energy in 
my body, and it makes my feet and hands 
tingle. 

T made a spiral сой from 1/8 inch 
copper bing, twisting itlike a solid wire, 
and it produces more energy than a like 


spiral made from solid wire. 1donot know 
if the energy travels on the inside of the 
tube and the outside also, but the energy 
produced is much more than is required. 
for normal use. 

also have been experimenting with 
new and different ways to pump or project 
the energy. In my original design I used 
a vibrator to increase the output. I now 


find that with the new coils (twisted as 
stated) that they develop as much or more 
energy without the vibrator as the old 
coils did with the vibrator. It seems that. 
the field or energy pattem given off by a 
straight (twisted) wire is different than 
those ofa single loop (twisted wire) shape 
or spiral shape. 

Tam building anew coil thatuses both 
and looks like a spider with 8 legs of 
different length. It has 2 single loops 
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(overlapped). One loop is 2-3/8 in diam- 
eter andthe otheris4-1/8in diameter. The 
small loop iscenteredinthe large loop and 
inthe same plane. [made a wood jig with 
nails for pins to hold them in place and 
soldered twisted straight lengths of wire 
pointing from the center outward. 1 will 
‘bend the tips of the straight twisted wires 
down 90" producing а shape like a spider. 
TU let you know if it is different ftom the 
spiral coil shape in energy output. 

Tt now becomes obvious that a spiral 
is not the only configuration that will 
generate or collect and broadcast energy 
of unknown origin, If other shapes or 

designs willalso produce 
energy, istheiroutputdif- 
ferent? If so, what are 
the differences? Are the 
wave lengths different, 
are there different pat- 
terns to the waves or en- 
ergy? Howdoesitaffect 
the living organism? 

Whena spiral or coil 
is placed in front of a 
reticular energy fied it 
producesunusual results. 
Coils can be combined 
with many other forms 
of energy, magnetics, 
light, audio, vibration 
et. 

In my article 1 said 
you can design and build 
coils of all shapes and 
types, as it is only lim- 
ited by your imagination. 
It is my personal belief 
that someday someone 
will design and develop 
acoilofanature that will 
be highly beneficial to 
humanity, we need your 
input, ideas and help. 

1f a coil of twisted 
wire was builtin a target configuration of 
а series of overlapping loops so as to be 
similar in design to a Lakhovsky coll, and 
was powered by a Beck MWO output, 
what would be the results? Ifa twisted 
wire coil will produce and project energy, 
connecting it to the field of a Beck type 
unit should be interesting. Are there any 
takers? 


"by Peter A. Lindemann 


Lakhoviky smultipie wave oscillator has 
always intrigued me. 1 tried to build my first 
onein 1976 based on Bob Beck's schematics. 
‘These early experiments failed miserably, but 
I remained interested, In 1987, I had the 
opportunity to see one of Bob Beck's MWOs 
stamecting ofthe Los Angeles Paychotronics 
Association. Lam a healer and a sensitive by 
natare, and I was looking forward to finally 
Seeing the mythical machine in action. Bob 
had said that is was а very high power model 
and he was right about that, 

‘The unit was ofthe design that has been 
popular since the 60s; a high voltage spark- 
вар transmitter driving an antenna of concen- 
"ricrings. Bobturned it on and ran it for about 
three minutes, madea loud zapping noise as 
hundred of sparks jumped from ring to ring on 
the antenna. 

was standing in the back of the room, 
about 30 feet from Bob's MWO. 


home with the intention of building one of 
Lou's units to experiment with. 
Afterconsidering Lou's design carefully, 
decided to make a few changes and by late 
May 1991 Thadmy first unit. As it turned out, 
‘my unit didnot lookatall like Lou's, butt did 
‘embody the fundamental principles that he 
innovated. These included a spiral main an- 
‘enna that was charged with static electricity 
and physically vibrated. Lou's antenna was 
complicated to build. 1 decided to use an 
antenna design that 1 had been developing 
‘uses for for thee years, a spiral based on the 
phi ratio that [could have printed right onto a 
circuit board, That solved the problem of 
sotecna fabrication. Another thing changed. 
‘was the method to induce the physical vibra- 
"ions. Lou had used an aquarium pump. It 
worked well but was limited to only one rate 
of vibration. I decided that the rate of vibra- 


ing for 4% months or since mid-June. The 
results are preliminary. No cures are claimed. 
However, all indications point to systemic 
detoxification, energizing and rejuvenation, 
just what you would expect to see from a 
‘broadly stimulated natural healing process. 

‘The VegaTest procedureis very sophisti- 
cated. It uses а bio-Feedback mechanism to 
‘establish baselines for toxicity level, systemic 
ress and specific organ stress as well as the 
presence and location of specific pathogens 
‘and types of toxic substances. Toxicity level 
is measured оп а scale of O to 21, whero 21 is 
the most oxic. A "Biological Score" is 
developed from the toxicity values that come 
up and can have from | to 6 numbers ranging 
бош 1 to 21, 6 numbers being the most toxic. 
‘Aa “Ideal Score” is determined on a scale 
from 1 to 15 where normal for adults on first 
testing range from 7 to 11. Stress on the 
immune system and endocrine system ismea- 
sured on a sale from 0 to 5. 


CASE A is a 21-year old female who has 
never been treated With other remedies. The 
patient was VegaTested, hen received one 20 
minute session with the MWO and then wis 
retested. (Sce box insert) These scores sug- 


As soon as he tuned it on T felt a 


‘SCORES BEFORE SESSION 
blast of irritation hit my aura. I | Ideal Score: 8 Med Score: 6 


ould handle the etheric fying of | Biological Score: 19-16-14-12-9 
"my energy fied for only about | 5 scores weh high numbers 
thirty seconds before had to leave | I considered very toric. 


the room. When I came back in, | Immune System Stress: 3 
everyone's energy had been fried. | Endocrine System Stress: 5 


‘Themeeting quickly digressed into 


Biological Score: 12-108 
Immune System Stress: | 
Endocrine System Stress: 0 


‘gest that even one session can tem- 
porarily reduce stress levels sig- 
nificantly and promote detoxifica- 
tion. 


CASE Bisa 72-year oldmale with 
extreme intraocular pressure. The 
Patient received only three ses- 


«break, with everyone talking to their neigh- 
bor. I was quite a sensation! 

In thirty seconds had become convinced 
oftwothings. First, this MWO was extremely 
damaging to the subtle energy field and there- 
fore must be incapable of promoting systemic 
"ling. And second, this MWO must be 
‘unrelated to what Georges Lakhovsky was 
reporting in his book Secret of Life 

Since 1 drew those conclusions back in 
1987, T have been confronted with numerous 
testimonials of people gaining benefit from 
this style of MWO. While I do not doubt the 
accuracy of these stories, I must admit, 1 do 
‘ot understand by what process the benefit is 
derived. 

Here is where the MWO languished in 
‘my min until Lou Schad’ articles appeared 
inthe March/April and May/June 1991 issues 
ofthis journal. Intuitively I felt Lou was on to 
something very important. On a visit to 
Borderland Headquarters, I had а chance to 
evaluate a unit Lou had given to Tom. The 
energy coming from the antenna was gentle 
but very penetrating. Twas excited. T went 


tion might be important to look at so my unit 
was made with a variable rate of vibration 
from 2 vibrations per second upto about 14 
vibrations per second, The last change [made 
маз the vertical antenna. Not knowing the 
height 1 needed for the optimum effect, I 
simply used a retractable replacement an- 
tenna from Radio Shack, the kind you usually 
secon portable radios. This gave me a way to 
vary the electrostatic charge on the spiral, by 
aising or lowering the antenna, 

Ву early June 1991 T had made an ar- 
rangement with a local acupuncturist in own. 
to run some clinical trials with the unit. This 
medical professional has asked to remain 
anonymous and so for the purposes of this 
article, I will refer to this person as "Још". 
Johnisa gifted sensitive and an advanced bio- 
energetic diagnostic using equipment from 
Germany called the VegaTest. John also has 
had assistance in this evaluation by another 
Billed sensitive who can sec auras in vivid 
color and detail. [will refer to this second. 
person as “Pam”. As ofthis writing in early 
November, their evaluation has been on-go- 
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sions with the MWO. The pres- 
sure within the eyes lessened with each ses- 
sion, Pam reported that before the MWO 
sessions, the region of the eyes and head vas. 
‘completely dark and devoid of life force 
‘After the first session, the darkness cleared 
about 40%. With the second session, the 
darkness cleared about 80% and with the third 
session, the energy around the eyes was com- 
pletely vibrant. 


Without going into а lot of specific case 
histories, ornaming disease conditions treated, 
John and Pam are consistently seeing the 
flowing: 
TheMWO expands the energy field around 
the body 3 to 6 feet. 
2. И functions to reduce accumulated stress 
‘on many levels. 
Iclearstheenergetic imprints oflinsses. 
И бйз in breaks and cracks in the аша. 
Jt builds vitality at a very deep level and 
‘combats fatigue. 
6. Itpromotes the drainage of stale and stag- 
‘ant life energy down the arms and legs 
зай out the hands and feet. Several times 


Pam has seen dark yellow or dark green 
‘nergy drain out of acupuncture points or 
organs, to be replaced by cleaner and 
clearer colors. 

7. Everyone experienced improvement, re- 
вапіс of their condition. 


METHOD OF USE FOR THE MWO, (де- 
‘eloped by John and Pam during this testing 
period is as follows: 

1. A person using the MWO should sit in a 
comfortable chair with their feet flat on 
he floor and their hands apart, laying on 
their thighs, palms up is best. The chair 
should be about 6 feet from the MWO. 
During the session they should periodi- 
cally rotate their wrists and ankles to help 
Promote the draining. 

2. TheMWOshould be started at slow vibra- 
tionrates (2-3) and slowly moved о higher 

vibration rates (5-9) and then at the end, 

movedto slower ones again. Sessions can 
be from 10 to 25 minutes, 

‘Aller the MWO is turned off, the person 

should remain seated for 10-15 minutes to 

continue to drain while the energy field 


озду shrinks back from its highly ex- 
panded эше. 

4, Rooms where the MWO is used may need 
tobe cleared after its use due to the stale 
energies that drain ош. Sun light, fresh 
ai, toning, sage or other means may need 
tobe employed to keep the MWO session 
room clear. 


THE BSRF MWO PROJECT contin- 
ves to develop, as thisand other articles inthis 
issue clearly show. A special thanks to Lou 
‘Schad for his brilliant and original departure 
from the errors of the past and showing us the 
‘rue Borderland spirit in action. 

One final note. We at Borderland are 
‘constantly railing against people who invoke 
‘the name of some famous researcher, like 
Rife, Tesla ог Lakhovsky, and then sell the 
public a piece of equipment unrelated to the 
original work. This is no better than bait-and- 
switch hucksterism and we deplore it. There- 
fore, letus state for the record from the outset, 
‘that this new Electrostatic MWO is not what 
Georges Lakhovsky was doing. Neither isita 
direc attempt to duplicate his work. Lak- 


hovsky claimed to have had his units in use 
around the world, but after years of research 
же have found no physical evidence of this. 
He never published detailed schematics of 
any complete devices. This new MWO is a 
‘modem attempt to address the same problems 
that Lakhovsky was grappling with. We call 
it a multiple wave oscillator because it is, 
clearly, a device that produces a wide spec- 
tram of oscillatory emissions simultaneously. 
Lakhovsky pioneered this line of research. 
This unit is not a “Lakhovsky MWO” but, 
strictly speaking, no other unit sold in the ast 
30 years has been either. 

As this MWO is part of an ongoing re- 
search project, a limited number of these units 
will be produced and made available to the 
public. 

The new BSRF Electrostatic MWO is for 
investigational porposes only, Ii is not a 
substitute for professional medical care andis 
‘ot indicated as a specific cure for any disease 
condition. Any such se goes directly against 
"he intent of the manufacturer. Tbe perfor- 
mance characteristics of this device have not 
been established. 


MurriPLE WAVE OSCILLATOR 


Borderland Sciences Research Foundation is proud to announce that their new Electrostatic Multiple 
Wave Oscilator is now available for investigational purposes. 


TOTALLY NEW APPROACH 


‘This unique Multiple Wave Oscillator uses a specially designed spiral сой that 
is both physically vibrated and simultaneously charged with a safe quantity of 
staticpotential, unlike designsusinghigh voltage discharges between concentric 
rings. The result is a wide-spectrum wavefront of electromagnetic and 
фене vibrations. It also provides а means to introduce a wide variety of 
other subtle influences into the broadcast much like a substance biocircuit 
The Electrostatic WO from Borderland Sciences isa versatile investigational 
tool. 


The MWO has a wide range of vibratory rates and charge intensities. It is 
sone square foot cube with a Golden Mean Spiral MWO antenna on the front 
anda retractable antenna on the top for tuning. Powered with standard AC. 
Constructed using no toxic materials. 


ELECTROSTATIC MWO 
The Electrostatic MWO в a high quality device which was pro- 
duced in limited quantity for our research network. This unitis no. 
longer available, and itwas a complex mechanical device not readily 
translated to schematic form. Interested researchers will find the 
best path to pursue in this vein is in LouSchad's Spiral Coll MWO. 
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SUN-ETHER DISC 
By Albert Zock 


The German inventor Oscar Korschelt based his cosmic ether accumulator, German 
Patent #69340, dated July 14, 1891, on the teaching of Wilhelm Weber not realizing 
that it incorporated the implosion principle as vell. Weber professed that all 
particles of the ether, having an electrical charge, are circling around solid objects 
without touching them, the molecular particles being negative and the ether particles 
being positive, according to the law of attraction and repulsion. Since a solid body 
attracts ether particles, Korschelt searched for a way to collect, condense and to 
rectify thea. 


On а wooden disc with a hole in its center, Korschelt fastened spirals of copper 
wire, on both sides, one wound clockwise and the other, as a mirror image, counter 
clockwise, and connected the ends together through the hole in the center. His 
assumption was that the collected energy would be condensed in the center and then be 
beamed off at а right angle to the disc. He termed the side facing the light positive 
and the other negative. То increase the condensation and lengthen the antenna, 
Korschelt wound small coils like key rings and assembled them like links in a chain. 
He vas convinced this device would give additional life energy if the beam vas 
directed at the neck of a person in the height where the 18 cranial nerves are leaving 
the skull, (medulla oblongata). Such a spiral resembles a Nornen coil, which is 
stretched out and is used to eliminate undesirable emanations. 


An application of а Korschelt coil seems to have its merits. In one case a 
relative of an elderly man suffering an acute pneumonia, being already unconscious and 
according to his physician, beyond hope, hung a Sun-Ether Disc over his bed. From 
this moment, his condition improved rapidly. Fourteen days later, he was almost 
normal again. In another case, a Sun-Ether Disc hangs over the door in the waiting 
room of a Naturopath. Every one walking in is amazed over its warmth, and the flowers 
are flourishing like in a green house, even though it is not heated and faces north. 
When asked for the reason, the owner points smilingly to the disc and gladly explains 
how it works and how to build one. 


On a plywood disc with a diameter of 50 cm (20-3/4 in.) are two coils, one on 
each side, wound in a mirror image, the front one counter-clockwise and the other 
clockwise, almost on top of each other. Both are connected through the hole in the 
center which has a diameter of 10 mm (6/8 in.). The space between each winding is 15 
та (5/8 in.). Aluminum wire is best. To make the key rings, take a 4 mm (3/16 in.) 
thick wire, fasten it into ап electric drill and wind the armature wire around it 
tightly, by allowing the rotating wire in the drill to do the spinning. Make sure to 
wind the links for the front counter-clockwise and for the back clockwise. Then 
separate every fourth winding and cut it to get the links shaped like key rings. Now 
attach the rings onto one another like a chain. Each link will lengthen the antenna 
and work like an oscillator. Fasten the chain onto the board, using nails or screws, 
but to be accurate, give the chain a light tension so it will not slip off. Twist the 
ends in the hole together, or better, solder them. The counter-clockwise winding for 
the front applies to people living in the northern hemisphere; in the southern 
hemisphere it might need to be reversed. 


In Korschelt's time, some made “bean-handbags” carried on a shoulder strap. The 
material had to be framed to it could not move, then the spiral was embroidered and 
fasted to the inside of the bag, the whole bag measuring about 20 x 20 cm (8 x 8 in.) 
and the windings being 1 cm (3/8 im.) apart. Such bags were more poverful than the 
disc. 
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From Mar-Apr 1988 Journal of Borderland Research 


ETHER RADIATING APPARATUS 
Am Apparatus For Therapeutic Use Without Direct Or Indirect Suggestion 
Oscar Korschelt of Leipzig. German Patent #69340, July 14, 1891 
Translated from the German by Bodo Capeller, 1986 


This apparatus utilizes the living forces of the ethers for healing purposes 
The electro dynamic theory of Wilhelm Weber concerning the structure of smallest parts 
results in the insight that all ether is identical with Webers electric particles, 
that all solids rotate around it at a certain distance because of attraction of 
positive to negative ether particles in relation to solids. Through a corresponding 
arrangement of solids it ought to be possible to condense the diffuse ether and 
redirect it. A similar arrangement has been utilized in the following described 
apparatus which has been named by the inventor "Ether Radiating Apparatus". 

This apparatus can be used for the purpose of increasing the intensity of the 
power of living ether. The difference between several versions of this apparatus 1s 
that of shape of materials used. In order to get increased power electric current may 
be used. Since the same appears to consist of positive and negative particles that 
try to find equilibrium, the amount of liberated ether particles within the wiring of 
the apparatus and the diameter of the wire formed ether vortex will increase with the 
spun off ether particles. 

In drawings 1 through 5 an ether radiating device s shown. Within the apparatus 
the arrangement of the metal wiring is formed in a spiral that will cause ether 
Particles to spin in a predetermined direction so that the living force can be 
utilized in many ways. 

The version in drawing #3 shows the wire is formed in spiral configuration on 
both sides of plate E and is connected in the center. Through this arrangement the 
ether particles will accumulate in the center of the disk end be thrown forward. In 
order to achieve a longer path for the ether vortex one may utilize a chain instead of 
a simple wire which consists of horizontal displaced links (draving #5). The disk is 
intended to cause physiological changes in hunans (see drawing #1). 

Patent request: An apparatus for therapeutic purposes with direct or indirect 
suggestion consisting of a non conductive disk (E), free standing or installed in a 
tube, where both sides of the disk contain spiral wound wire with the side tovard the 
light exposed as the collector and the opposite the radiating portion. 


Fig a 


‘March-April 1988 JBR. 
мему FROM THE BORDERLANDS 
by Tom Brown 


NATURAL ELECTRICITY 
Erast Lehrs, writing in MAN OR MAT- 
TER about carly views by Volta and Galvani 
on electric fish, provides insight into the 
ваше of animal electricity. “The electric 
organ of such a fish consists of many thou- 
sands of little piles, each made up of a very 
great number of plates of two different 
kinds, arranged in alternating layers. The 
two kinds differ in substance: none casethe 
plate is made from a material similar to that 
preset in the nervous system of animals: in 
"he other the resemblance is to substance 
resent in the muscular system, though only 
When tbe muscles are in а sate of decay. In 
this way the two opposing systems of the 
animal body seem to be brought here into 
direct contact, repeated many thousands of 
times. 

"In the electric fishes, accordingly, 
sensation and will are brought into a pecu- 
Шаг interrelation. For as a result of the 
spatial fixation and the state of deterioration 
of its bodily foundation the animal's will 
‘poe is related to its bodily foundation ina 
‘manner which otherwise obtains only be- 
‘ween the nervous system and the psycho- 
logical processes co-ordinated with. These 
fishes have the capacity to send out force- 
currents which produce in other animals and 
in man ‘concussion of the limbs’, or in 
‘extreme cases paralysis and even death. 
When contemplated with pure observation 
this phenomenon tells us that in cases of 
minor strength, this force causes processes 
ofa volitional character in bodies affected 
by it. Through stronger effects the organic 
system which serves the will of the creature 
involved passes into disuse, either fora time 
or for good. By describing the process in 
this way we realize that electricity appears 
here as metamorphosed animal will, which 
takes this peculiar form because part of the 
animals’ volitional system is assimilated to 
its sensory system in an exceptional man- 

“It is known today that what nature 
reveals so strikingly in the case of the elec- 
пе fish is nothing but the manifestation of 
ıa principle at workinthebodies ofall beings 
endowed with sensation and volition ~ in 
corporeal terms, with the duality of a ner- 
‘Yous and amuscular system ~ and therefore 
at work also in the human body. Observa- 
tion has shown that the activities of these 
‘wo systems in man and animal are accom- 
panied by tbe occurrence of different elec- 
tric potential in different parts of the body 
‘Manifold in detail though the relevant ob- 


servations are, they all confirm a definite 
correlation of negative electricity with the 
nerve-and-sense pole (sensation) and of 
positive electricity with the blood-and- 
muscle pole (voition)”” From MAN OR 
MATTER, © 1958 Erst Lehrs, Rudolf 
Steiner Press, London. 

"Thus we see that natural electricity is 
formed by processes which can be mirrored 
in non-living matter. But if we can have 
access to the primary form of the energy 
‘why pursue the secondary, and seek ош that 
"magic frequency" that will cure AIDS, 
cancer, and assorted body clogs that po 
‘under fancy medical names? The answer is 
that everyone has their individual path to 
travel. Spiritual healing sometimes takes a 
long time, while an electronic device may 
Bet the person back onthe track oftheir day- 
to-day life. The spiritual lesson of the 
sickness is buried for the future. Electricity 
is the subsensibe force, butt is a real force 
with the ability to alter the functioning of 
‘the human body. 


Novsmber-December 1989 JBR, 
VIEW FROM THE BORDERLANDS 
by Tom Brown, 


MWO NOTES 
‘The work of Georges Lakhovsky continues 
to be of strong interest. Ihave been inves- 
tigatingthe Lakhovsky MWO for about four 
years now and my views have consistently 
‘changed with new information. BSRFs 
MWO Handbook is geting quite popular! 
However, my views have changed some- 
‘what since doing that book, and eventually 
‘anew edition will have tobe put out to keep 
‘up with the new data. 

"What was Lakhovsky really up to? 
Well, his basic experiments were with cop- 
рег wires which were circled around plants. 
Lakbovaky felt that these rings were acti- 
vated by cosmic radiation. Lakhovaky was 
extremely interested in subtle energies, such 
эз those that guided birds on their migra- 
tions. The copperring, when placed around. 
plants, would heal cancers in the plants. 
THE SECRET OF LIFE, Lakhovaky’s best 
known book in English shows pictures of 
‘these experiments. Lakhovaky then moved 
to bring these healing energies to humans. 

Lakhovsky also intuited the DNA spi- 
ralcoilinthecenterofeveryeelllongbefore. 
‘anyone “discovered” й He felt that a 
properly generated multiple wave electrical 
Field would make the coil in each cell reso- 
nate at its proper frequency, just as a tuning 
fork resonates when its frequency is struck 
on a nearby similar fork. 

‘Today’ sconcegtionsofaMultiple Wave 
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Oscillator (MWO) are quite different from 
‘what Lakhovsky was really doing. Lak- 
hovsky tried to reproduce the healing ener- 
ics of the cosmos by electrically energiz- 
ing coils to produce energy fields which 
apparently regenerated aberrant cells long. 
the linesofhis theories. Lakhovsky first did 
{his by producing an antenna, comprised of 
‘concentric copper tubes, the outer one being 
‘energized with two wires from his power 
source. Our impression of his antennas is 
‘that they were log periodic, that is logarth- 
"mic in nature (Lakhovaky doesn't come 
right out and say this, but his patents are 
definitely worded to cover such an arrange- 
men). New data coming in (but not yet 
verified) tells us that these copper tubes 
‘were filled with one or more of the noble 
gases (also called rare, or inert gasses). 

As anyone could guess, these antennas 
‘would be somewhat hard to manufacture. 
Lakhovsky then miniaturized the antenna 
and inserted itin a gas bulb, His US patent 
42,351,055 says vacuum bulb, but also cov- 
‘ers low pressure gasses. There are two main 
keys here. One is the log periodic antenna. 
All higher forms of life are based on Loga- 
rithmic patterns, from ferns to humans. 
Lakhovsky was creating а structure in the 
‘ther which would bring cells шо proper 
‘fmetioning. The other is the vacuum / low 
pressure gas effect, For those who wish to 
‘understand the potent effect of the vacuum 
on life then the reading of The Nature ОГ 
Substance by Rudolf Hauschka i required. 
‘According to Walter Russell the noble gas- 
жа are the octave markers ia the harmonic 
‘spiral ofthe elements, which also exists ina 
logarithmic pattern. 

Т recently visited with Dr. Norman 
MeVea of Stinson Beach, California. 
Norman. has several high frequency gas 
tubes built trying to understand what Lak- 
ovy and Royal R. Rife were up to. 
Norman has a MWO built of 12 glass con- 
centric rings with various noble gasses in- 
запой in them When we checked it out it 
‘was running at 60 cycles, pulsed at 78 
Cycles. My recommendation to Norman 
‘was to run the unit with а radio-frequency 
oscillator which can be tuned from 1 to 30 
megacycles, and modulated with a variety 
of sources for research. Norman has pro- 
duced the most unique MWO I've seen in 
our modern times, and he is certainty on the 
right track. He is also working to reproduce 
Rife's high-frequency gas bulbs. 

"The key to Royal R. Rife's frequency 
instrumentis also the use ofthe noble passes 
energized at high frequency (possibly 4.5 
megacycles), which were then modulated 
with specific musical tones. Lakhovaky's 
units Were energized similarly, but used the 
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dred years ago one would probably beburned 
atthestakeifitwouldhavebeen possible for 
them to demonstrate electrical devices. 

Electricity is considered by some to be 

ıa degraded form of the Light Ether, thatthe 
cherie force geta bound up in mater in а 
‘way thatit can be used. But boing bound up 
in matter it provides mankind withthe op- 
tion of using it properly or improperly. 
Many articles on the detrimental effects of 
electric fields have been published, and 
more studies are no doubt underway on this 
importanttopic. Therearealsosomerecords 
ofelectro-therapeutic devices that used this 
force for healing. Tesla envisioned a world- 
Wide electrical power system and did the 
basic testing to show himsefthatit 
was viable, and needed but to be 
built. Tesla was a man of great 
intellect and wasa reader of Goethe 
and other great minds. One would 
feel that he was in some way famil- 
iar with Goethe's Farbenlehre 
(color theory). The type of eleo- 
tricity being sent around our globe. 
оп wires із of a different, lower 
{orm that that of Tesla s transmis- 
sion of electricity without vires. It 
is quite posible that Teslas elec- 
тоу was of a beneficial nature. 
Tesla did research into electro- 
‘therapeutics and wasn doubt aware 
of both beneficial and detrimental 
effects. With the power system he 
‘envisioned on line wemay not have 
ended up with the electrical prob- 
Jem weare just beginning to sce the 
“tip of the iceberg" of. 

“This point needs clarification 

and elaboration beyond what most 
people now imagine. We periodi- 
‘ally mention certain aspects of Dr. 
Lilly Kolisko's experiments with 
‘the crystallization of metallic salts 
rising contra gravity. These ex- 
periments were done to establish 
‘whether or not the planets had any 
direct connection tothe metals as 
‘alchemical lore supposed. 

"The connections she investigated are 
Gold-Sun, Silver- Moon, Mercury- Mercury, 
Copper- Venus, Iron-Mars, Tin-Jupiter, 
Теа ваше. ForexampleDr Kolisko would 
takes gold chloride solution (1%) and allow 
a portion of it in a laboratory dish to climb 
a segment of blotter paper. As it dried the 
fine details of crystalline form could be 
seen. After many experiments the charac- 
teristic form of each metals salt could be 
comprehended, It was scientifically stab- 
lished that the actions of cosmic bodies 
‘would have direct effects upon the crystal 
liring actions in the lab. Gold chloride 


‘would not crystallize properly during sev- 
ral solar eclipses that Dr. Kolisko reported 
‘on (1927, 1947). А darkening effect was 
noticed on these sides. 

Just recently 1 camo across this in the 
recollections of De. Rudolf Hauschka, 
founder of Wala Pharmaceuticals: “In the 
‘course ofresearchesintothe delicate changes 
im mater which are revealed in the capil- 
ary ynamic method, an alarming symp- 
om came to the fore. At one of the Easter 
conferences of the Anthroposophical Doc- 
dors! Working Group in Comburg in 1964, 
Frau Kolisko, the past-master of the capil- 
Iary-dyzamic method, spoke on ‘Gold and 
‘the Signs ofthe Times In earlier yeas she 


Ente plata enims permeated wth pod ere 
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had demonstrated by means ofthe Зе б 
(iteallyrisingpictres, also known as chro- 
malograms) the connections between the 
metals and the planets, and in particular the 
effect on gold of an eclipse of the sun. 
During mcclipacofthesun he gold Steigbild 
which normally glows with beautiful col- 
ог, shows a darkening and the emergence 
of grey formations. Frau Койо now 
showed a series of gold Steigbild produced 
їп the last years almost hourly and at all 
times of the day and of the year. Without 
‘exception all of them showed the same 
‘sinister dak formations which bad appeared 
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entier in the first half of the century, only 
at the time of a sun eclipse. She closed her 
lectrewilhaquestionto the doctors, namely 
‘whether, considering the change now im 
gold, cy could still be answerable for its 
esse medicine. Therewaane doubtabout 
it: since the middle of the century gold had 
become different — it was sick. Or, to 
express it differently, the connection be- 
‘ween the spheres of the sun which stream 
down id the metal which they permeate is 
шше.” 


ELECTRICITY: 
THE MAIN CULPRIT 
The main culprit in this sickness of earthly 
‘matter none other than the clec- 
‘tical environment that has mani- 
fested on this planet. Certainly 
‘there were radio communications 
going during Dr. Kolisko's early 
experiments but as this chart from 
Trevor Constable's COSMIC 
PULSE OF LIFE shows, the post 
‘WWileavironmentwasheavy with 
these signals, culminating in 
Today's total saturation point 
Imagine what the Seigbi would 
have shown in previous centuries 
before the electrical force began. 
its manifestation. 

Nuclear proliferation mustalso 
be considered as adding to this 
phenomenon, but electricity is the 
degraded form of the light ether, 
‘whose source Ше sun is related t0 
gold. Walter Russell, ш ATOMIC 
SUICIDE, indicates thatthespread 
of miclear energy will destroy the 
‘atmosphere surrounding thus planet 
and now scientists aro scratching 
"heir heads as the hole in the plan- 
tary ozone layer pets larger, (ОГ 
course chlorofluorocarbons and 
New Zealand sheep farts have all 
been blamed forthe ozone deple- 
tion, but nuclear energy is a pri- 
mary cause.) This atmospheric 
destruction could well aid in cut- 
ting off gold from its cosmic wellspring of 
ше. 


"Radel Steiner had many insights into 
the tru nature of electric, sre 


the following remarks, a portion of his an= 
Swer toa question about electrical treatment 
of animal fodder: 

"You must consider the whole part 
played by electricity in Nature. to the 
effécttbat human beings cannot go on do- 
veloping in the same way in an atmosphere 
‘permeated on all sides by electric currents 
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some action in the form of a purple glow 
around the third and fourth smaller rings. 
Tenn only assume that I need more power 
позы unt although Twas "Quite" pleased 
м the limited reaction on my first at- 
tempt. Iwould like to reach outto a fellow. 
member who might be able to help me 
‘with some advice at this point. 

Any advice you would send my way 
would be greatly appreciate. 
PD. 
New York. 


‘Naturally, the quality of output of any elec- 
trical device is dependent on not only the 
quality of materials, but also the geometry 
fstrocture and arrangement. The better the 
col, tho better the antenna, the more refined 
"he fields wil be hat are put out around the 
device. As I have pointed out in the article 
mentioned above in my remarks about the 
“Ше” devices the types of "Lakhovaky'" 
MWO's being built today vary quite a bit 
‘rom what Lakhovsky was actually building 
and using himself. 

Lakhovsky used very refined electrical 
designs and probably o periodic antennas 
"with both poles of a Tesla сой feeding the 
outside ring in such a manner that there was 
а logarithmic, electro-magnetic structure 
oscillating in space which apparently had 
quite beneficial effects on living organisms. 

‘The moder variations, based on Bob 
Beck's schematic of 1963, feed one pole 
into an antenna (and the ober into a second 
antenna), creating а dielectric field, which 
When it collapses, due to the rings on the 
antennas, creates unnecessary sparking and. 
random radio-frequency noise with ques- 
onabie effects. П is an organic system 
alterant, but is quite different electrically 
from Lachoviksy s original equipment. 
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‘THAT MWO AGAIN 
recently purchased your MWO HAND- 
BOOK. In the book are many references 
= “Golden Ratio”. Twas unable 
‘determine what the mathematical baste 
for the Golden Ratio Is. I have other 
material which describe the Golden Sec- 
ton, and it is a ratio of 618 to 1. The 
closest I came to a value for the Golden 
Ratio is from the MWO antenna data 
page 188 of your book the ratio appears 
tobe 127:1. Could you please clarify the 
‘mathematics ofthe Golden Ratio antenna? 
BCS, California. 


+1 recently purchased THE LAKHOV- 
SKY MWO HANDBOOK. I am in the 
Process of building an oscillator. I have 
All the parts except 6Kv .00Smf capaci- 
ors. No electronic store in Alaska has 
‘hem: or knows how to get them. I would 
‘appreciate It if you would send the ad- 
dress of other the manufacturer or an 
‘electronic store that carries Ку 005г 
‘capacitors. [have one more question. Do 
youknowofa meter or electronic appara- 
{us that measures the amount of energy 
level the human body produces? Itseems 
that like fingerprints, all human bodies 
are diferent in he amount ofenergy they 
use or produce. Ifone can coordinate the 
energy level ofthe oscillator to that of the 
body far less damage would be done and 
far greater healing potential be made. 


‘what scalledalog periodic antenna. These 
‘antenna are based on the square oot of phi, 
that is the inner ring is multiplied by the 
square root of phi to get the next ring, or. 
inversely the outer ring is multiplied by one 
over the square root of phi to get the next 
inner, ete. This provides the Golden Ratio 
mathematics (every other ring is phi re 
lated). 


MWO NEWS FROM FRANCE 
Та liko to mention with regard to "Elec- 
tricity the Маш Culprit” that just after 
the war, Gurdjieff wrote a chapter in his 
book ALL AND EVERYTHING entitled 
‘Beelzabub says that man’s capture and. 
‘subsequent destruction f electricity from. 
mature is one of the main causes of the 
reduction in the human lifespan." And 
you are lucky in the US. In Europe we 
have a 230V system that Is far more 
harmful than yours. 

‘A final comment on the MWO which 
seems s popular as ever. When lived in 

is I made the acquaintance of 
Lakhorsky's son and saw two of the 
МУРО» built by his father in operation. 
The demonstration was very impressive 
but it didn’t last too ong because the old 

its interfered seriously with radio and. 

television reception in the area. They 
‘were very big units, about as large as an 
‘carly TV set. Idon'tknow where they are 
now since he later loaned them to friends 
living in the country. 
RC. 
France 


Very carious quote from Gurdjioft as it 
concurs with what Steiner indicated, that 
electricity makes living things sclerotic, If 
perhaps you wouldn't mind searching your 
‘memory a bit more [have a question about 
Laknovaky's device. You say it interfered 
‘with radio and television reception. Was 
"is from internal spark gap, or did anyunit 
you see arc between antenna coils. The 
pictures in THE SECRET OF LIFE indicate 
{atthe then necessary spark gaps were 
interior to the unit, and the pictures of the 
«йим coming off the antenna are obvi- 
‘ously pictures of corona discharge and not 
arcing as in the units built in the US today. 
Bob Beck, in his 1963 article on MWO's 
lamas he built a unit from an original, but 
his anteana hook-up is quite different from 
Lakboriky spictures. Many years of search 
ing have failed to produce an original unit. 
The modern units are derived from hemos 
obvious derivation of Lakhovsky's first 
MWO patent, whichis written to both pro- 
ect his design and cover infinite variations 
"hereof. A detailed account of an original 
MWOin action would be of great value in 
this research. 


SOUTH OF THE BORDERLAND 
Thaveread Mark Clement's THE WAVES 
THATHEAL and discovered a little plece 
of information not included in the cur- 
rent edition to THE LAKHOVSKY 


sot of rings transmits energy through 
space which falls upon the patients body 
‘and (it must be ascertained through ex- 
‘periment whether this is as tll here oF 
otherwise) later absorbed by the receiv- 
Ing resonator which resonates it for re- 
broadcastingintothe patient's body. Thus 
‘the true Lalchovsky MWO, and UNLIKE 


so-far unthought of. It must be ascer- 
{tained what KIND of "receiving resona- 
tor” Lakhovsky employed, ifthad or not 
special constituents not described at any 


of his patents included in the MWO 
HANDBOOK and what other features 
‘could be complementary to both 
‘Another feature to be considered, 
and which T discovered in the photo on 
page 30 of Clement's book is that there 
эге two protruding spheres connected to 
‘the outermost ring of the Lakhovsky set- 


D 
and flowing the path of least resistance 
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cluding mental status and diet. As Trevor 
Constable pointed outback in the 19608 in 
this Journal, the healing powers attributed 
tothe MWO could be caused by the etheric 
force rushing to suppress the life-negative 
electro-magnetic activity. It isalso posible 
that any benefits coming from modern day 
MWOs are psycho-tronic in nature — that is 
the mind is doing the cure and the instru- 
‘ment provides a physical anchor for the 
Psychic energies. The actual operation of 
the equipment, the sparking and gross elec- 
"ical output, is superfluous to the matter, 
other than in convincing the mind that 
someting is happenin. 


Jan-Feb 1991 JBR, 
BSRF Bulletin Board 


LAKHOVSKY'S ORIGINAL 
You ask whether the original Lakhovsky 
MWO had any arc between antenna coils- 
don't remember any but to make sure T- 
‘checked up with a friend who has worked 
‘onthe MWO and knows lt inside out. He 
‘was also present when Т saw the device 
‘working. He tells me that there is defi 
itely no are between сөй. The are 


hikorffcoil". Healso says 

‘wo tungsten plates which are drawn apart 
and brought together manually. 

‘The other thing I remember is a sort 

а knob at one end 


treat people. At the time I saw 


the persons present hada bad back. The. 
two MWO antennas were turned on and 
were facing each other about 6 ft apart. 


back. Т seem to remember that И kind of 
gave off sparks, but I'm not sure of this. 
T touched the wand and Т could clearly 
feel something coming through. My 
knowledge of electricity is nil, however, If 
you have further questions, I could alk 
ways try my friend who should be able to 
answer them for yo 

RC, France 


Many thanks, as this confirms the evidence 
of Lakbovaky's own pictures used in his 
books, Would you be so kind as to ask your 
friend if it is possible to get a schematic 
(even a rough drawing from memory) ofthe 
basic layout of the MWO, which we could 
reproduce on these pages, also any antenna 
‘consiruction details. Many questions re- 
main such as what components are in the 
‘metallic tubes holding the antennas up, and 
such (Bric Dollard finger-dowsed the pic- 
tures ofthe tubes and felt it was an arrange- 


ment of capacitors and spark gaps — his 
basic MWO diagram, an intelligent guess of 
‘what Lakhovsky was doing, is in this Hand- 
book). A basic schematic would probably 
be the most important piece of information 
лоше. Pieasereadon, pothas been stirred. 


LAKHOVSKY ANTENNAS 
T got my Nov-Dec 89 Journal where it 
shows an update on Lakhoviky's anten- 
nas. On page 181 of SECRET OF LIFE it 
also shows the same thing. Take a magni- 
fring glass and you can see it. I disagree. 
with ай the experts it seems that they are 
chasing a phantom ghost. Lakhovsky 
gave us all his secrets in his book, all we 

ve to do is read carefully 

He could cure cancer and other ail- 
ments with a simple piece of copper wire. 
‘Lakhovsky wasn’t dumb, can yousee him 
telling doctors to eure with x piece of wire 
they would tell him to get Jost, so he built 
avery complex machine to Impress them, 
also he would have something to sell. T 
think Beck's machine is close except the 
antenna. Who came up with this alumi- 
num foil glued to plastic? That's where 
‘they fell on thelr face. Ifyou read page 75 
‘ofthe same book he repeats VIBRATES3 
times, That's why he hung his rings with 
silk thread, soit wouldn"t damp the VI- 
BRATIONS. 

‘Can you imagine a pipe organ with 
‘copper stripe glued to а board? I have 
designed an antenna using copper tube of 
‘varying sizes held by fish leader that T 
think would work fine. I'd bet a penny to 
Jbucksthat George used thin wall bronze 
tube as it will resonate better — but it's 
expensive to fabricate, 

Louis A. Schad 
California 


‘Yup, I agree that Georges was no dummy. 
Hisbook shows plant cancers that ave been 
‘cued via use ofa single copper wire single- 
coiled around the plant. He felt that the pre- 
matter cosmic rays (or what I would call the 
‘material pole ofthe otheric insteams) were 
"ringing" the copper coil, ineffectereating 
ıa tone that would heal the plant. 1 got the 
impression, from studying Lakhovsky's 
progress towards the vacuum (or low pres- 
Sure rare gas) patent, that in his equipment 
Georges tried to invert the process — exit 
ing the ring with а post-material high fre- 
‘quency current that would create a healing 
tone. By using log periodic antennas (as 
‘would be allowed under the MWO patents) 
a vibrant chorus would ring in the ether, the 
tones, via the structure ofthe antenna, would 
be such that they could harmonize the func- 
tioning ofthe human body. 
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Tbe aluminum foil antennas were do- 
veloped by Riley Crabb, as а low cost way 
{for experimenters to make thelr own anen- 
‘nas witout having to have printed circuit 
boards made, and many folks were quite 
happy with the results. The physical evi- 
dence now clearly indicates that the Beck 
unit is quite different from the original 
Lakhovsky unit for which the cell regenera- 
tion results were recorded. What have 
termed the “BECK MWO" must stand on 
its owe merits and it can lay no clam to 
Lakhowsky's recorded results. As stated 
several times in the past Beck's device is 
more like one of Tesla's clectro-therapeutic 
oscillators, except Tesla used copper sphere 
‘antennas, coated with a heavy dielectric to 
‘suppres sparking. Beck's unit would be 
‘covered under Lakhovsky’s original (and 
Very generalized) patent, but research of 
Lakhovky's own material shows it is not 
‘what be used for electro-therapeutic re- 
searches. To excite the antennas ia the Bock 
‘manner will not create the same vibrating 
field that Lakbovaky's antennas excitation 
circuit will. But it does create an electrical 
field that some claim is beneficial to live 
body placed in its proximity. 

Tt makes much sense that the antenna 
should also vibrate physically as well as 
electrically. Ab... if we simply had an 
origina: unit to weigh and measure... 

‘Loa has seat us in a MWO of his own. 
design with a single spiral antenna made of 
yo twisted bare copper wires. We will be 
Tunning a several part article on construc- 
tion and use starting next issue. This unitis 
reminiscent of the Sun-Ether disc of Oscar 
Korscbelt, circa 1891. Having satin front of 
а number of different operating MWO's 
‘over the last six years I have to say that 
Lou's unit is the most exciting thing I've 
ever seen like this. T could strongly feel he 
effect 10-12 inches away, and there was no 
адом excitation ofthe antenna, rather it 
is physically vibrated. There is a low voli 
ape shocker that can drive the antenna 
‘through two smaller copper coils. H's easy 
ло build and usc, simpler than the Beck 
‘units asd should provideborderlanderswith 
years of workable ideas. Lou will nt be 
selling hese devices but will provide com- 
plete building plans inthe JBR. 

We received a call from Patrick 
Flanagan. He reports that he has a MWO 
unit buit by Lakhovaky'sson n Paris. Itis 
ıa litle box with a one tube while noise 
generator and it has a multi-stranded cable 
‘Which wraps around the body. П shows that 
the evolution of Lakhovsky’s device has 
taken a different tum among those who 
actually knew what he was doing. This unit 
is based on the Radio-Cellular Oscillator. 
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‘one of these? It works wall on 6 volts 
Which is just as well as И draws a lot of 
Juice and 8 D cells won't fire it. 

Now а request for information about 
Lakhovsky Treatment and parts. Please 
Please. On my Клее! Where can I 
obtain High Voltage Capacitors as used 
in the Lakhoviky Machine?????? Ihave 
tried all the surplus stores T know of in 
this area but the highest voltage they have 
15450. I recently paid over 350 for a 660 
volt one for a 12 v trailer power supply 
and that was ordered specially from New 
York. HELP II leven tried making one 
from instructions in the Boy Electrician, 
а Sunday School prize from the 1930s. 1 
used Acrylic 1/8" dislectries instead of 
‘lass. They worked well for a time but 
Soon tracked and fallod. 1 don’t fancy 
"using glass plates any way but I desper-. 


Краны 
TOM 


L 
Re Troatmonts. One of the contribu- 
tors to the Handbook reports that treat- 
ment with the Lakhovsky Machine ro- 
sulted in the dis-appearance of underarm 
hair. (The report of decreasing under- 
arm hair is from the Nov. 1968 Journal of 
Borderland Research by Mrs. EL, Piqua, 
Омо) This is very interesting as T am а 
heavy construction worker, and after а 
hard day at the office ike to drop in for 
а cool beer and fraternize with nice hot. 
ladies. However, underarm odor which 
results from my daily exertion and defies 
Right Guard AFTER for 2 hours, is a 
Repellant. І did find that shaving the 
offending fuzzbelpoda at. Tearing lt out 
by the roots was even better; It seemed to 
deactivate the sweat glands. 


STORM 


UIT HovTep 


ie TYPEWRITER one 


itm Прежние FRONT COVER то 
pirer AIR Flow 


102 


BULB Hasa  courseinformyouoft 


Dis PORT uur my own experiment 
Boa om Ж. ыс эчен 


Айат I sprained my shoulder I used 
tho Betatron all around the joint and have 
noticed that underarm hair now grows 
‘much more slowly, and I have much lors 
‘trouble with В.О. I used the Betatron 
frequently and the Ozone removes аву 
residual stink... 

NOW the Big question. Has anyone 
succeeded in using the Lakhovsky ma- 
hine te stimulate hair growth??? I have 
Pair like Yul Brynner. Maybe some folks 
‘think is sexy but T find it repulsive and 
worst of all И makes me look and fel 20 
years okler atleast without a hat. It seems 
tome that the machine could well be used 
to rejuvenate hair cells since И can re 
verse most other degenerative processes. 
Iisa strange thing that men who are short 
оп top have an overabundance of super- 
uous body hair in places where itis 

utterly wasted. 
Hasanyone done anyreseareh 
on this subject with the Lakhoy- 
sky Machine???” 1f so please lot 
mo know. 1 wll be most grateful 


t occurs to me that such a 
phenomenon could well dispense. 
with the dally chore of shaving 
and make Gillette obsolete. Tam 
forever disgusted that such a lot 
of lite force is wasted growing 
hair on my face instead of wherelt 
belongs, On Top! Would be most 
tratefül for your ideas. 
remember the Master Vio- 
let ray being demonstrated in a 

artment store in the 1930s, 1 
must have been about 7 years old. 
My mother whe was with 
Watched the demonstration and 1, 
ofcourse, was fascinated. I said, 
“Ов Mom do buy one, it’s just 
what you need for your rheums- 
lism. Mother repli, "Oh n 
You Just want it to play with. 
How right she was. Well in spite 
of all the quack devices which 
‘come and go, Lakhovsky in all his 
forms В still with us. That's rec- 
ommendation enough. The AMA 
persecution of course confirms its 
Hfectivenens. 

‘A Naturopathic Doctor saw 
me wearing copper bracelet. He 
as treating me for arthritis, 
fectively with electro therapy et. 
and asked if 1 really believed in 
the copper. I sald "No", then he 
sald "Why wear it?” ^Becauseit. 
works.” He laughed and sald, 


“Look at that green stain on your wrist 
Thats copper they are belng 
ingested; maybe that's how И works, you 
might have a copper deficiency, well it's 
cheaper than pills.” 

Very Sincerely, 

KV.AR, Washington 


First off, without further ado, let me con- 
тиш you on taking a stand on refusing 
tousethe word Hertzto designate cycles per 
second. Why use munibo-jumbo designa- 
tors when simple English will do. Tesla said 
that the acceptance of the Hertzian theory 
would come to be seen by future generations 
эв the greatest aberration of the scientific 
mind. Ofcourse Tesla is probably rolling in 
his grave (at 3600 rpm?) at the modem 
Фйнтїез explanations of electricity. He, 
and others of his day, regarded the (тапа. 
verse) Hertzian waves as the “waste” put 
‘off by coils. The Tesla longitudinal) wire- 
less system would have been worldwide 
(including radio and power), with the trans- 
‘verse waves engineered to a minimum, 
‘whereas the radio we have today, with the 
transverse waves engincered toa peak, fades 
out as one goes around a hill or a decent 
distance from the emitting source. This is 
dealt with much more specifically in THE 
THEORY OF WIRELESS POWER by Eric 
Dollard. Regarding use ofthe Jacobs Lad- 
der as a spark gap, that is an interesting idea 
‘and thanks for sending it in. As far a8 your 
air growth problems go, perhaps our other. 
readers have further comments, You have 
provided a lot of food for though, thanks! 


HIGH VOLTAGE SOURCES: 
Re: Nov/Dec Journal and inquiry of SN. 
Capacitor KV (6000V) 0047 u (which 
is the standard value, not 005!) available 
(5490) from: Antique Electronic Supply, 
6221 S. Maple Ave, Tempe, Arizona 
85283. (602) 820-5411. 

AA. 

Massachusetts 


Source for high voltage equipment: Plas- 
tie Capacitors Inc, 2623 N. Pulaski Rd, 
Chicago IL 60639-2190. Write for cata- 
log Dealer for above ls Newark Electron- 
кз). Also recommended is Homemade 
‘Lighting: Creative Experiments in Elec- 
tricity by RA. Ford, ISBN 0-8306-3576- 
9, TAB Books, Blue Ridge Summit, PA. 
17294-0850. Can be ordered through 
your bookstore. 

Simplified Tech Service 

РО Box 2140A, Champaign IL 61825 


Ла the Nov-Dec 90 issue S.N. of Alaska 
asks abouts 6Ку 005 ufeapacitor. Radio 


Shack sels a 2Kv 01 capacitor #272-160. 
‘Three connected in serie willbe GKv.003 
‘uf, another 3 connected in parallel across 
Фе first three will be Kv -006 uf. Six of 
these costs about $3. 

‘Regarding the MWO, when Hiero- 
nymus lived near me in Ft Lauderdale I 
asked him about the MWO. Не 
recommend it because the broad spec- 
trum of frequencies had both beneficial 
‘and harmful frequencies which could not. 
be separated. 

RB. 
Florida 


‘Thanks for all the input on where to get HV 
capacitors. Also, thanks Ron, for Hierony- 
mus viewpoint. With the Beck style MWOs 
would agree. A mass of radio frequency 
nolseis generated, With Lakhovsky sorigi- 
mal units driving structured antennas one 
could produce multiple wavelengths of a 
‘more refined nature. We don't recommend. 
e MWO to anyone, that isnot ош purpose. 
‘This Journal acs as a forum to ideas such as 
these to be explored, and the MWO refuses 
{ogo away, rather interest is growing and it 
is time we closely examine the field. Read 


THE BECK MWO 
MyMWO isa Beck model Ithar succo 
fully killed a skia cancer on the back of 
my hand. Yet Lam wondering about is 
resonator. There sem to be no action, 
Ie of mo use and ir as i dead. 1 di not 
realize that we are having trouble ostab- 
lishing areal George Lakhovsky MWO. 
This [enclosed information rom Europe 
may Вар clear up our ned. 

DM. 

туш, 


А good puzzle truly has many pieces, so 
thanks for your experiences. T never said 
thatthe Beck MWOs didn't work, bat that 
they are not the same as Lakhovsky built 
‘Theenclosedad was for radionic and related 
‘equipment including MWOs from Radionic. 
Instrumentation & Research, Dorset, En- 
‘land, may bethat thisistheradionic type 
‘of MWO originally sold by Copen Labs. 1 
honestly don't know a thing about these 
MWOs, so any info would be greatly appro- 
ciated especially a schematic. Years ago 1 
had heard them spoken of dsparaginaly by 
peoplewho claimed that they woulda’t work 
because there wasn't enough power, an ar- 
‘gument I never bought. It would seem that 
"he more subtle and refined the energy the 
‘more beneficial itis to the human organism. 
The elds stil open fornew ideas and fresh 
impulses. 
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KLARK KENT CHECKS IN! 
Justa note to say thanks for the mention 
in the Journal about the availability of 
‘the Golden Ratio Antennas from Super 
Science. And also to say that the articles 
on the continuing developments of the 
MWO aro most woleome. Especially in- 
teresting is the comparison of the Beek 
MWO to the Lakhovsky original! 

Т have never seen an original Lak- 
hovsky MWO. Only from the patent 
Information can we really get schematic 
Information, circuit diagrams, antenna 
structures, ete. As you know from all of 
he freeenergy patents circulating around, 
a patent wrapper and drawing is not 
really enough to produce the claimed 
device, IF it were, then we should have 
many free energy devices in production 
today! 

Several months ago a contact in New 
Yorkmade a generous offer to procure an 
original Lakhovsky MWO. I passed this 
Information along to you and to others. 
So far noone has come forth to my knowl 
ságe with information leading to the 
whereabouts of an original Lakhovsky 
MWO. What this means is that we must 
repe our own way in replicating the 
technology first developed by Lakhov- 
sky. 

So I guess I owe Bob Beck a word of 
thanks because he was the one who made 
tposiblefor researchers to actually build 
3 MWO. The information left to the 
‘world by Lakhorsky is (in my opinion) 
holly inadequate to build and construct 
the device. The patent information is, 
ike most patents, just not adequate to 
‘enable someone to replicate the device. 
And this brings up the question: Just 
‘What constitutes the original Lakhovsky 
MWO? We don't have an original device 
(anda bounty of 100,000 has so far failed 
to produce ono). The information given 
Inthe patents docen’trelly tell ur enough. 

Borderland Sciences can help out by 
‘continuing to publish articles about the 
MWO which emphasize circuit diagrams 


Borderland researchers can redevelop 
this important technology. 

enchse a letter we received from a 
customer. Since the letter is of the testi- 
‘monial variety, It is best not to reference 
itin the Journal. But thepointisthateven 
а Beck adaptation MWO can seem to 
produce positive experimental results! 
Klark Kent, Super Science, 
P.O. Box 392, Dayton, ОН 45409 
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‘Thank you, your input has been most 
able and stimulating. The “aiffuseur”" (И. 
erally: loudspeaker or nozzle) would prob- 
ably be the antenna, so the "secre" could 
very well be (as we have intimated over the 
years) in his mathematical arrangement - 
noch more important consideration under 
Lakhovsky’s antenna feed arrangement than 
with Beck's. 
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MWO CORNER 
[Received the Journal yesterday and was 
very excited about the Spiral Coll MWO. 
Teongratulate Mr. Schad on doing a very 
good Job and would submit the following. 
Input for future models, 

1) No aluminium tubing should be 
‘used. Copper or steel tubing should be 
‘used instead. Aluminium is wholly nega- 
"ive. It attracts negative radiation lke 
honey attracts Шет. In this connection, 
heard this morning on the British radio 
that a "mobile home" site had Just been 
devastated in the USA. If Pm right, 
“mobile home” site means trailer park, 
In which there is a huge quantity of AL 
These are prime targets for tornadoes 
and all kinds of negative influence. My 
chief reference for this is Dr. Starbard 
Webb, Box 200, Orangevale, CA 95662. 
She has been studying the n 
1956 and has accumulated a 
Ве patient for sho travels a lot in the 
States doing seminars ete. 

2) Therestis from a Tibetan lama to 
whom I showed the drawing. If you're. 
‘wondering what a lama would know about 
‘the MWO I would say that they seem to 
know about everything that matters. For 
instance, in my own field (medicinal 
plants), ther knowledge is not great, tie 
simply colossal, far beyond anything 
known in the West. The Lama tells me 
that there should be 12 coils, no more no 
less (Fig. ©). The “up” wire (see illustra- 
tion) should be five times longer than the 
diameter of the coll. No doubt further 
information will be forthcoming when 
the whole ofthe MWO is described. 
‘Yours sincerely, 


‘should provide a lot of new ides over time. 
Peter Lindemann has taken Lou's concept 
of physical vibration and is experimenting 


Spiral Coil Multi-Wave Oscillator 


with phi ratioedantennas that are stimulated 
‘with sub-audiblesound. Also, Lou called to 
make sure that it was clear that the antenna 
side facing the subject isa counterclockwise 
spiral. I is clockwise from the top. 

Interesting thoughts on the mobile 
homes, which are reverse orgone accumula- 
tors. A few items congruent with your 
comments have showed up over the years 
and perhaps we can get more on that in an 
upcoming isse 


LAKHOVSKY COIL INFORMATION 
The following was forwarded to us from 
Health Research, Вох 70, Mokelumne Hil 
сл 9524 

a Health Research's flyer for THE 
HANDBOOK OF UNUSUAL ENER- 
GIES, the artist shows the copper wire 
positioned incorrectly through the wood 
support. 

T bave made a number of discoveries 
‘which even find hard to believe by using 
this COILED COPPER WIRE. I expect. 
to write а booklet on my findings and you 


105 


may want to represent it in your sales 
catalog. 1 have proven over and over 
‘again what I have done but, to date, have 
‘not shared anything with anyone else. 1 
had to be ABSOLUTELY CERTAIN be- 
fore I ‘went public. 

When I first received the books THE 
SECRET OF LIFE and THE WAVES 
THAT HEAL from you about4 years ago, 
noted carefully just how the copper wir 
was COILED around the plant. Please 
note that the copper wire STARTS from 
INSIDE THE EBONITE and MOVES 
COUNTERCLOCKWISE and then ends 
ABOVE tho ebonite.. This is shown on 
page 14 of THE WAVES THAT HEAL 
{and page 110 of THE SECRET OF LIFE. 

n the past four years I have made 
dozens of experiments and I've gone far 
beyond what even Lakhovsky did or 
‘thought of. NOW, to prove my point 
‘about the proper way the copper MUST 
be coiled, I deliberately experimented by 
coiling the wire the way you have shown 
it and NOTHING HAPPENED in all my 
‘experiments, That's why IKNOWTHAT 
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MWO CORNER! 

Here is a nice present for you and 
your rendere. Some tidbits about George 
Lakhovsky. 1 phoned my knowledgeable 
friend on Sat, 14th Dec. То my surprise 
not only was he at home but he invited me. 
to spend the afternoon with him the fol- 
loving day. 

Firstly, it is comforting to know that 


within a radius of 200 miles from Paris, 

and the people who have them are likely 

to take good care of them. 
Secondly, from what ean gather, L. 


took very great pains with cach MWO. 1 
‘understand now what my friend meant 
‘when he sald that each one was differ 

L. would ealulateallsorts of parameters 
relating to the place where the MWO was 
to be used. He would then do the “fine 
tuning" with the help, sometimes, of an 
unusual cleric Abbe Breuil. 

L. arrived in France around 1896. 
He was a friend of Tesla and when the 
latter came to France the first person he 
wanted to see was L. 1 don't know any- 
thing about this carly period but two 
episodes occurred later which gave L- 
quite a bit of 


negotiated supplies, on behalf of the 
French government, with the Russians. 
2) He invented а gadget which was used 
‘everywhere on the French railways and 
‘which brought in tidy sume in royalties- 
Не was thus able to invite titled people to 
his table, the Count of this and the Duke 
of that and, ofcourse, Abbe Breuil. This 
curious cleric was very well known in 
France, not for saintly endeavors on be 
halfofthe Church but for his exploration 
of caves in search of traces of early man. 
Hebecamethe High Priest of Pre-history. 
However, whatinterests us here that he 
was an extraordinary medium. For in- 
stance, L. at table, would say something. 
lie this: “Abbe, I've just thought uj 


‘might reply: “The 
's too thick here, you should take. 
1 millimetre off and here, you are using 
the wrong kind of metal 
gradual 
Abbe's intuition to verify his own find- 
ings, until he got it as near perfect as 
ровные. 

What follows is a translation of the 


notes seribbled down by my friend yes- 
terday. I offer no comments because I 
‘woulda’t know a Hertz рое fell over 
one in the dark. 

There are some of the parameters takon 
Into consideration by 1- 

1) Diameter: D. 

2) Thickness of the wire of the tube (not 
to be confused with tho section). 

3) Distance "e" between the two ends. 
4) Orientation of the circu with respect 
to the horizontal plane (29° 70 N). 

5) Kind of circuit. Should it be made of 
metal or hollow glass containing chemi- 
cal salts. 

6) Orientation of the distance "e^ wit 
respect to the magnetic North. 

T) Study of the terrain: the mineralogi- 
cal, geological, 


natureoftho sur- 


1 see now that 
whatThadtaken Hertz dipole 
for solid rode ye 
‘making up the MWO antenna 
antenna were in 

reality hollow tubes. 

Thope that you and your readers will 
find thisinformationinteresting Itsheds 
anew light on how L. operated. He used 
the pendulum a lo and, as we have seen, 
themediumistic talents ofhis friend Abbe 
Breuil. My best wishes to yourself and to 
BSRF in 1992. 
вс. 

France 


Your input on the MWO project has 
been most helpful to everyone trying to find 
‘the truth of the story, and 1 offer my thanks 
and I'm sure the thanks of BSRF members 
"e world around. Georges Lakhovsky was 
а complex individual whose ideas on cell 
regeneration have ignited many а seeking 
‘mind. Trsecmsas though hehad some rather 
interesting friends also, Nikola Tesla, Pro- 
fessor D'Arsonval, and the curious Abbe 
Dreuill Your friend’a comments indicate 
some important factors in Lakhovaky'scon-. 
siderations: He was very concemed about 
the orientation towards the natural energetic 
lines ofthe carth, even considering latitude 
(what you have termed the horizontal plane) 
as а determining factor in the energetic 
output of bis devices. Не must have boen 
avaro of the interaction of the electric out- 
put with the planetary magnetic, electro- 
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static and ctheric fields. Не was also con- 
‘cored about the underlying carth itself. In 
his Secret of Life he proposes his theory 
‘that cancers are more predominant in areas 
‘where the soils (such as clays) reflect the 
‘cosmic radiation back to the surface, cans- 
ing interference patterns that disrupt tho 
body's energetic flows, Itis intresting to 
‘ote tharais antennas were constructed With 
ll these factors involved. 1t is also very 
interesting that he relied on the pendulum 
‘andthe mediumship of Abbe Breuil for his 
refinements. Lakhovsky was a true border- 
land scientist! Also of note is your point #5 
‘mentioning the hollow glass circuit contain- 
ing chemical salis. Something new to figure 
in our researches. We also have the open 
question of whether or not some of his tube 
antennas contained rare gases, which his 
МУО Tibe Patent implies by its refino- 
‘ments in miniaturization. This has been an 
exciting period of discovering what la- 
khoviky was really up to in his vast ro- 
searches. Please read on... 


A REALLAKHOVSKY SCHEMATIC! 

"This schematic is [fom a Lakhovsky 
Radio Calular Oscillator manufactured by 
Lakhovsiy's son in Paris long after the 
untimely death his father in the early 1940s. 
I shows tht the Lakbovay s own family 
followed the path of'theradio-cellular osil- 
Intorand atta suggested by Lakhovaky's 
turn to damped electrostatic power supplies 
inhis MWO. Our many thanks go to Patrick 
Flanagan for providing this information to 
BSRF. Patrick obtained the unit, removed 
‘the seal at risk of voiding the warranty, and 
provided us with the circuit description you 
see here. Also, a special thanks to Roger 
Modjeski of RAM Tube Works of Santa 
Barbara, California for providing the pinouts 
‘and tube conversion info, Аз far as our 
extensive research notes show, this is the 
frst real, complete schematic ofan working 
Lakhovsiy device that has been published 
inthe US! 

This unit, which fits in a small box that 
‘can be held in the hand, is a very powerful 
‘white noise generator with a treatment coil 
comprising of coax cable which is looped 
around the subject when in use. The treat- 
ment col loop is 1 meter in length, the 
cies wis тай shield are connected. This 
unit will interfere with electronic communi- 
cation devices up to the satellite TV range, 
‘and may be illegal to operate under FCC 
rules. The tubo is an EL83, a French tube 
(Telefunken manual gives the Gorman num- 
ber as РЗ) whose US equivalent is given 
as a 6CK6 video output pentode, but GE. 
mover made them. It is very similar in 
function ‘o a 6CLS which has а different 
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From the JubAug 1992 Journal of 
Borderland Research: 


MWO REPORTS 
Please allow me to input these com- 
ments about the on-going search 
for the ultimato MWO, aud most or 
pecially for a working model of 
Lakhovsky’s alleged cure-all MWO. 
Y submit a slightly different con- 
figuration of a MWO and wish to 
add some findings and opinions of 
my own. Let me say to any or all, 


nature, yet still personal and so 
accept whatever you will and dis- 
card anything that does not have 
an affinity with your own feelings 
and thoughts. 

Ihave read many times in the 
Journal and in the MWO Hand- 
book of those who used any of the 
many modalities who did then ex- 
perience a feeling of nausea and 
other internal discomforts. It 
seems that no one has understood 
the reason for this and assumes it 
has something to do with frequen- 
cies/ power. Not во. This is only a 
result of the ozone produced by ei- 
ther the spark gap, antenna, or the 
atomic and sub-atomic particle 
wave ions penetrating the organ- 
ism and therein transmuting to 
ozone. Anyone who has ingested 
hydrogen peroxide during oxygen 
therapy would immediately recog- 
nize the taste, smell and effects of 
oxygen such as H,O,, and thus О, 
(ozone) is more intense not only in. 
its slight discomfort, but in the ben- 
‘fits derived therefrom. 

When any MWO of whatever 
configuration is activated the 
HVHF is producing billions of ions 
which are electrically activated at- 
oms and these are passed from the 
antenna to the body and within to 
depth determined by frequency / 
power and so in thir respect fre- 
quency/ voltage is important but 
July to produice/drive the is: 
which are of oxygen, hydrogen, ni- 
trogen, copper from the coils/an- 
tenna and... anything that one 


These ions, at a speed exceed- 
ing 60,000 miles per second pen- 
strate the integument into the tis- 
sue to a greater or lesser degree de- 


pending upon the above stated fac- 
tors of oscillation/voltage where 
they become ОЗ. Тоо, with а рш- 
sating break of 11 to 13 Hz before 
the primary of the power trans- 
former there will be an added 
stimulation of nerve endings/syn- 
apses producing a metabolic in- 

‘Then, with the diagram sub- 
mitted here of an instrument pro- 
ducing much ionization and an in- 
tense electrostatic field in conjunc. 
tion with multiple waves reaching 
many millions of Hz, along with a 
‘moans of manual control of fro- 
quency and static field the ultra- 
high voltage is taken into the body. 
Thus we combine most of the ideas 
advanced by others than Lakhov- 


I submit that it is the ozone 
that is the primary healing agent. 
Not only that produced within the 
cellular tissue but especially that 
breathed in from the generator. 
Long before Lakhovsky doctors 
‘were using ozone cabinets and por- 
table chambers for this therapy 
with excellent results dealing with 
tuberculosis and what we now call 
emphysema. The serum levels of 
‘oxygen will be greatly enhanced by 
this method and may be verified by 
‘moans of a blood test. 

No alien viral invader will 
Jong survive in the presence of in- 
tense oxygen. This statement in- 
cludes plant, animalor human. So 
Trepeat: I do not consider any fre- 
quency of any value in the treat- 
ment of any disease. However. 
The frequencies and the sufficient 
power to drive them will do this: 
‘The oscillations, if resonant with 
the many groups within the body 
will cause the cell membrane to 
open and so allow the ozone pro- 
ducing ions to penetrate to the mi- 
tochondria, and thus either stimu- 
lato the coll as a friendly agent as 
with any vitamin or mineral, or will 
act аз а warrior and slay any alien 
microbial, viral invader. Acting as 
а natural booster protector of the 
immune system. 

So with the correct group of 
frequencies we effect the cell only 


friendly resonance that allows the 
ion in. To think that the cells are 
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directly affected would require 
many hundreds of gigahertz and 
would even then prove more harm- 
ful that healing. 

The diagram of the instru- 
ment submitted is driven by а 
15Kw/30ma/430va neon trans- 
former and is enough power. How- 
ever T have used а 750va and 900vm 
with a corresponding increase in 
the other components but that is 
not necessary. 

Perhaps the most important 
itom is the 1” copper pipe flattened 
ов ono end. This, when held to the 
antenna or tho outer static ring 
causes a 10x increase in frequency 
by using the capacitance of the 
body. By slowly approaching the 
‘antenna with the flattened end the 
Electrostatic field ia also increased 
ло that the entire body is stimu- 
lated and especially so if the per- 
son is seated within two fect and 

'aning toward the antenna. With 
а 900va unit and using a six foot 
diameter static ring of 1.5" copper 
the field is so intense as to cause 
some of tho phenomona associated 
with a Whimshurst generator. 

Excuse this long-winded com- 
ment, aad yet it is not long enough 
to relate the various effects ob- 
served both personally and upon 
cats, dogs and birds with serious 
disease. For myself, and I submit 
this is parely anecdotal, at age 60 I 
jog/ run from six to ten miles each 
morning for four days per week. 1 
lita lotof iron three days per week 
in addition to much work in my 
garden and upon the grounds here. 
Thad my last cold in 1969 and have 
never experienced any of the many 
influenzas. My cholesterol counts 
at 152. My blood pressure is 120/ 
70. 1 do have diabetes, (adult on- 
set) but this is a result of genetic 
disorder and is of no problem. 

‘Aswe all know if the catalyst 
of disease is determined by pre- 
incarnative choice little can be 
done unless the person is willing to 
let go of the underlying cause 
which is deep within mind. If a 
person has so distorted the endo- 
crine system by whatever means 
эла especially anger and the desire 
for control over others, then these 
glands will be damaged and here 
the instrument is of help. Still. 
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INTRODUCTION 
When I wrote "The Lathovsky Radio- 
cellular Oscillator’ (Jan-Feb 1992 JBR). 
making a synopsis of information released by 
Georges Lakhovsky himself 1 indicated my 
doubts on the quality of the information, and 
in the end. how in my opinion he was pursuing. 
(at least) two very diferent lines of research. 
Later, I thought it proper to have a greater 
understanding of the technology from 
Lakhovshy’s time of early researches, so 1 
‘went in to the library of the Argentine Scien- 
tific Society to try obtaining more data. 

My search was rewarded with the book 
Les Ondes Electriques Courtes (Short Elec- 
"rie Waves) by Mr Rene Mesny, the French 
Navy's Professor of Hydrography, which was 
mo more than the publication in print by Les 
Presses Universitaires de Prance (Paris, 1927) 
(ofa lecture given by him. 

m this present writing I will show the 
schematics given y Mr Mesny together with 
а brief explanation (based on his writings) 
andthe corresponding reference publication, 
so that whosoever wants to know more on the 
subject can go directly to the source. This Ido 
because many of the references given in 
Mesny's work are not available tome; hence, 
Iwill also refrain from a deep analysis of the 
information for the present. 


Figure 1 


1а the early days of radio, there were 
problems associated with the generation of 
short waves, due not only tothe primitiveness 
ofthe equipment but also to defective manu- 
facturing, Figure 1, directly above, isa "sym- 
metrical arrangement” employed to circum- 
vent those troubles for the oscillations gener- 
ating the short waves happen only in oscillat- 
ing cuits "A" and “В”. 


You will notice how AC and DC were. 
mixedina single circuit; this feature is almost 
non-existent in today's broadcasting equip- 

‘A simplified version of the symmetrical 
arrangement is seen at Figure2. Please notice 
how closeitis to the Lakhovsky Radio-Cellu- 
lar Oscillator that Ihave shown as Figure 9 in 
my former writing. The only difference seems 
ло be the replacement of the DC batteries in 


Figure2 


Now, one interesting feature that must be 
in every wave broadcaster is а sable fre- 
quency. One such frequency-stabiliser was 
invented by the French Radio-Blectric Soci- 
ety and is shown in Figure 3. 
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the cizcult "R"', wound partially overaniron- 
core "Р. Any variation in this cores satu 
ration will change its permeability and conse- 
quently бе inductance in "А", allowing ei- 
"heran стеле or decreas in broadcasting. 
The whole setup shown is, according to the 
French text, an emitter; yet at the extreme 
‘ight appears the word “recepteur” meaning 
receiver. Maybe an analysis of the whole 
original reference in Onde Electrique maga- 
zine will show thereason for this discordance 
The“ reat-grandaddy” oftoday'ssuel- 
ше TV antennas appears in Figure 4. Tr is a 
‘parabolicreflector of 340 centimetersin wave. 
length and an aperture of 600 centimeters. 15 
job was t focus in а marrow beam (with the 
‘minimum of dispersion for that time) ofthe 
‘broadcast. While reading Waves That Heal 
‘by Mark Clement I found out that the MWO 
had a transmitter and a resonating receiver, 
yet there was no specific technical data рег. 
‘ining to either in the book. I, for one, would 
like to know what led Georges Lakhovsky 
‘rom the Radio- Cellular Oscillator (as already 
explained) to the Multi-Wave Oscillator in 
Which the antennas differ from those of the 
ime, such as the one seen in Figure 4. 
“Asfurthereceiverthemselves, Mr Mesny 
quotes the work Les Lampes a Trois Elec- 
trodes by one Mr C. Gutton (Also published 
by Les Presses Universitaires de France in the 
collection Corferences-rapport de documen- 
tation) indicating something not usually 
‘thought of nowadays such as including mega- 
tive resisance in the circuit. One kind ofthis 
circuit is seen at Figure 5, Where the coupling 
is by means of (ferro-jmagnetism and the 
received broadcasts are heard through the 
Figure 6, shows us a coupling that is 
effected, at the same time, by ferromagnetic 
and electric means. Mr Mesny indicates the 
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Faure 3 


Itemploys ion's properties of magnetic 
saturation (see the magazine Onde Electrique, 
Volume No 5, pp 237-263, June 1926) andit 


oscillations directly into circuit 
ing the antenna directly. Coupled to E” is 
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most used arrangements are those made by 
‘one Mr Reinartz and one Mr Bourne. 
Theidea of using negative resistance in a 
circitwas first suggested by one Mr E. Роу 
(See Onde Electrique, Volume No 2, pp 168- 
173 and 636, 1925) and a simple circuit is 
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Vol 44, p. 161, 1922, and Vol 49, pp 369-379, 
Feb 1925) using a setup similar to the one 
illustrated at Figure 14. 

Please notice that have eliminated per- 
tinent technical explanations concerning the 
devices by Burkhswsen-Kure, Whsddington, 
and Gill Morrell, as they would be far too 
‘extensive for this article. Those investigating 
the references themselves, do шке note. 

‘Afterreading the pertinent portions ofr 
Mesny’s work, I felt myself closer to the full 
understanding of Lakhovsky’s ““Radio.Cel- 
їшшг Oscillator”, yet 1 also felt myself ao 
loser to that of the Muli-Wave Oscillator. 


Figure 10 These points are yet to be cleared: 

1. Howmany (nd which kind) of vacuum, 
of Figure 12. Though no reference was di- „This they didin 1919 (ee Physicalsche ues (ier by him or from others) Were 
‘rectly given for consulting, reading the bibli- Zeitung, Vol 25, page 1, 1920)andafewyears included by Lakhovsky in his MWO? 
ography disclosed the existence of the thesis, later the scientist Scheibe improved on the 2. Бож much of the “‘Radio-Cellular 
Recherches experimentales sur la рге ‘idea producing waves from 3010334 centime- Oscillator" entered (or not) into the MWO? 
tion des ondes electromagnetiques ters (see Annalne der Physik, Vol 73, pp 54- 3, Whichrescarches lead Lakhovsky from 
des йв by one Mr б. Lavil, published by the Radio-Cellular Oscillator into the MWO 
Masson in 1924 (no place of publication is and what initiated hem? 


4.15 herea “Final” or "Ultimate MWO” 
(capable of curing ай illness) or just one 
model ofa kind batis fitto heal a given group 


given, butt is safe to assume it is Parisas tho 
most important publishing houses of France 
of diseases? 


are located there). 
Any datum clearing these points (and 
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So, in сше you have anything, please send it 
то ше Journal of Borderland Research for us 
© Føre 13 al to kaw. 
88, year 1920). 
‘Experiments wereundetaken by the Brit- 
isl scientist Mr R. Whiddington (see Radio 
Review, Volume 1, pp 53-58, 1919) and by 
dE Giai Morel (see Philosophical Magazine 
Figure lI 8 
T 
Another way to generate very short waves, IL 
(of bout 43 centimeters) was found by the 
‘German scientists Barkhausen and Kurz: + 
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‘Thereisalotofelectro-therapeuticequip- 
ment (including alleged Rife devices and 
various MWOs) being sold these days with 
the chim that they are not for medical use. 
None-the-less] would have to consider my- 
self stupid if 1 thought that everyone was 
building and buying these units purely for 
research. Tho information and equipment that 
BSRF makes available really is intended for. 
research purposes and we don't say that with 
атой and a wink If I knew for sure that a 
specific reproducible device would cure any 
disease 1 would say so without fear or trepida- 
"ion and provide the plans. To those who do 
‘use this information we sincerely hope that 
you provide BSRF with documentation on use 
and effect. This isan experimental field, with 
exact details of the original equipment still in 
question, and to rely on this for health one has 
To base their motives on faith and not on fact 
This is extremely important and is the funda- 
mental purpose for our making ай this avail- 
able. It is our avowed policy to discourage. 
people from relying on experimental equip- 
ment as a healing modality. Not that there 
isa't a basis for thinking that there is promise 
in this field of research, but as stated before 
there are still many questions to be answered, 


not the least of which is the mass of informa- 
tionnow becoming available on the disastrous 
health effects ofclectricityandelecirical fields. 
Mach needs to be sorted out here. 

Rudolf Steiner pointed outin his Agricul- 
ture course (circa 1924) that just because 
electricity was now available there were proph- 
ts who claimed it as a great сше, not with 
standing that there were no such prophets 
before electricity was available, He also 
pointed out that with radio signals informa- 
tion could be transfered around the world at 
amazing speed, but that the effect of the 
electricity was such that people couldn't com- 
prebend the information as well as they used 
Tol This is an important caveat to consider. 
before any experimentation with electrical 
equipment (including computers! 

‘There are avenues of research into bio- 
logically positive energies that do not partake 
of the subsensible electrical currents. L.E. 
Eeman's biocircuits are a well documented 
‘means of balancing the body's energies and it 
is merely a sign ofthe times that there is very 
litleinterestin such (notas sexy as an electro- 
stim uit) Color therapy isalso an important 
area of research (electricity is used to power 
the light source but its electrical efect on the 


experimental subject would be negligible). 
Dr. Wilhelm Reic's orgone energy research 
also indicates that there are potent non-eloo- 
trical energies that are incredibly bio-positive 
if appliod in the correct manner. Competent 
research needs to be done in all these areas, 
and this Journal is open to all ideas of this 
character. 

And in closing 1 must state that there is 
the more refined view of disease, that it is a 
problem of alignment between physical and 
ethene. Rudolf Steiner indicated that the 
авес is always healthy, but when out of 
Phase withthe physical we experience health 
problems, Our true purpose in the Borderland 
fields oftesearch is not to сше disease, but to 
eam how to attain the supersensible overview 
ofourexstence--toreach beyondthe borders 
‘of our senses. Our orientation is of course to 
seek across the upper borders of the senses. 
Electricity isa sub-sensible force, beneath the 
Senses, and із an organic system alterant. 
‘Whetherit alters a system for better or worse 
depends on many factors, state of mind, diet, 
lifestyle ete. It is very possible that many 
claims for various devices are bated on pla- 
cebo effect. That is why we support serious 
researchandnot widespread equipment sales. 
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Michael Theroux’s ideas for two antenna hookup based on the photographs of Lakhovsky's apparatus. 
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Lakhovsky MWO/Radio Cellular Oscillator submitted by Patrick Flanagan 


could find its natural frequency." Itis at this 
stage that һе introduces the now famous an- 
Теша of concentric rings. “То obtain this 
result I set up a transmitter composed ога 
series of circular concentric oscillating cir- 
cuits linked by a silk cord but not contiguous. 
‘These circuits are stimulated by damped high 
frequency currents from a spark gap. Thus 
each circuit of the transmitter vibrates not 
only on its natural frequency, but also on 
numerous harmonics.” "Thus, [built an 
oscillator with all the basic wave lengths 
from 1/10th ofa meter to 400 meters. But 
ach circuit also emits many harmonics, 
which with their basic waves, their inter- 
ferences and their ема can reach the 
scale of infra-red and even that of visible 
digni 

Notice here that Lakhovsky never 
mentions power outputs or high voltage in 
the output circuits. Also, in Fig. | of 
Lakhovsky’s 1931 US patent 11,962,565, 
а very simple drive circuit of an inter- 
rupted inductor feeding an 1-С spark-gap 
oscillator is shown. But notice these im- 
portant details. First, the output coil L2 
has fewer windings than L1 so that the 
voltage is stepped down to the antenna. 
‘Second, tat the antenna connection is for 
clectro-satic output аз it is an open circuit of 
differential capacitance, the two output leads 
‘connected to separate rings. In spite of his 
Teferences to electrostatic outputs, Lakhovaky 
leaves this issue wide open. Quoting from the 
‘body ofthe patent, Lakhovsky states, “One or 
several points of this high frequency circuit is 
orare connected to theend of one or several of 


therings forming the radiating apparatus. The 
orner rings not connected are excited by in- 
duction." This broad statement is typical of 
patent "ngo" and clearly leaves unresolved 
"he exact output connection. 

"Two last points should be mentioned 
here. Lakhovsky speaks of bis output circuit 
being “stimulated by damped high frequency 
currents from a spark gap". The question is, 
what isa damped oscillation? Tesla also used 


Lathovshy’s MWO Patent 


such terminology and it is from his writings 
that T draw my conclusion. 1 speculate that 
this could refer to the oscillations produced 
acrossaquenched spark-gap. Spark gaps tend 
te ionize gas particles between the two elec- 
trodes and the presence of this conductive 
plasma creates a tendency to sustain the arc- 
ing process. А quenched gap reduces or 
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eliminates this tendency thereby sharpening 
"he transitions between the on and off phases 
‘ofthe spark. This intensifies the nature ofthe 
oscillations and produces extremely high bar- 
monies. Му guess is that in Fig 1, F, in the L- 
Coscilluccsectionofübeciecut isaquenched 
spark gap. The other speculation would like 
ло add bere is about the construction to the 
‘concentricring antennas. For the last 30 years 
here in the USA, these antennas have been 
made of copper foil on a dielectric material, 
likea printed circuit board. BSRF has been a 
major source of these antennas, Recent ex- 
periments that] have run suggest strongly that 
this design adds unwanted capacitance to the 
output circuit and could clip off the very short 
wave emissions from the output, This would 
be even more pronounced in a system set up 
for electro-satic output as Lakhovsky speci- 
fies in his patent. Only a sequence of copper 
‘ings, suspended in the air, like Lakhovaky 
shows, would be free to oscillate up into the 
Bigacyclerange, without any arching between 
the rings. These printed antennas do work 
wel, however, with the RCO, 

‘Afterall this, [now must say that there is 
nothing sacred about any of these circuit 
signs. lr a strong believer in the motto “if 
i's not broken, don’t fix it, however, there 
are many ways to produce the effets Lak- 
hovskywas producing. FvenLakhovsky tates 
in his 1951 patent, "These rings may be fed 
by any producing device whatever of high 
Bequency.." This is well illustrated by the 
schematic published in the March-April 1992 

issus of this journal submitted by Pat 
Flanagan. This circuit, while resembling 
one ofthe earlier Radio- Celular Oscilla- 
tors, seems capable of producing waves 
well below 1/10th of a meter (as Pat told 
mo that it interferes with his satellite TV 
reception!) and therefore should be con- 
‘dered associated with Lakhovsky’s later 
work on the MWO. The out put ofthis unit 
{snot electrostatic. In fact, Borderland has 
ound no evidence at all that any of 
Lakhcvsky's units actually operated in the 
electrostatic mode, regardless of his 1931 
putent claims. 

Tere then is the difference between 
the RCO andihe ater MWO. Thetargetof 
frequencies for the RCO was between 2 
and 1 meters. With this, Lakhovsky was 
able te cure cancer and many other condi- 
tions. It seems to stimulate the organs and 
glands ard promote detoxification. The re- 
searcher whose RCO schematic follows, says 
{hat 43 megacyeles (approx. 7 meters) is the 
primary target for a device like this and аце 
primary action is to cleanse the body and 
rebuild бе organs. He has seen dramatic 
cleansing ofthe liver and bowels, reduction of 


MK HK + 

ору задә 
тр suom паидо oson poot Kru 
an ‘amin ә шатл rop! Ue, 
Spy aesodansagdosd deq or Оду 
Bü рәйдәләр ЭН ле шуца ques sr 
шош up aan тнэ әт os 
Soo pans эзир on wn 


зи 


ı10 wept u 188 ueo am os но se woos se 
"opio mok e oj ed SE лор квоо em. 
domt orsdnor m amqoqoroarysoouap osom 
SY YN oq MW IOS, ‘siq ao] V/A 
prs кашле ay н/у oq П уша oi 
jode, зде то роон. 


э. “Tee Kenko әйзәйо sopot oq aaqa 
эчт poci e 18 nof ams ayey ones 
эшртшюлорўзшоңелор ип meo omar 
тэп плпәт id sum Pop trs 009 sm 
о pos зо И ordans v s nun era. 
‘ag рлоцуе] fc TUN "о gl pom 
озону toptorber pm 
"grscopqpescopourseuo 


“тая mo борлар an ri 
‘ea рой on prose s 
тїтррпт лээр tog sn 
ошо Aina oes 
э 01 pacemes Kno 
э шәй ло эр ое 
“вошло SAO 
rm ‘ounce somo 
тоз sor on MOTE om 
‘snoupood sterg ganov 
rere 
элә nou moon третя 
ped 
ово шеш эң 
"ien блв oen jo eun 
эрли д La 
тн 
‘aan ayn Boog ore 
Еран 
бар s aom] т ur 
эш ama Pun до 


dormis атрад npn 


pr 


meg ‘OY Te Арэошоээлотш 
Ж п OMIN п Hn sry seo 
эч хапу cei рет 
srouma ос злоце шир 
SN эк о] popbop] mm 
ч зор stre oqp qos pore 
“Posse aq or ше юп PIP nq 
"эш sry asn оу most 
эш әм#әң sexa] troreos 
“sy pertapiog oq mog prar 
cms om sr aed sm O 
ipussocons asam Кол 
de mog ооо шве 
т по Burom sem fata 
этик area вето то But 
лон sem ent 3pon iem op. 
weneke sunu Suponouny 
‘Arjen pue poreqoans 
9 лэ Kasaet SUA. 
Anoomp soqorxu Зац 
Jo эйгэ asam imp, ot 


stand ro x poe pom. 
зр uot лу я Aeon коштеда aq un 
Sn on ammo? йз о Aen aq]. "prop 
Sesso em Аша тш ator orippdoa v 
тидат panos Su эйдос v se suopuodsp 
Kongon 9q ош кта dlc? Hons Jo ae st 
“say эщ їлп эшит оосо soos И 
otis розд поо eno AISA 
ep Зазор Te т „ойдо. 


A ese so “роны 19 ages 
әртш aq Аеш әр зл шо posta sun jo 
задао ponam sed o Ш aA ә sy 

Шия powem ron etos Jo ope sj doran. 
лоо dre 81810189] 9 o1 perseunoo moi 
"m soqoar g st доо] mnounpom eu] “Alnor 


бореро терот, sad 
рәюлоэкр әд “Запор sem вло vea. 
pure що sem аг ¥ TEKO за mamaq 
aoa mop эй э} пә am „хәтт 
эзәбофей Пе pue sql эр smt 
тузоо rq usmueuopeoscjmaaq ung 
amu s1 ı1 опо menno древе 
Жа wulo om Jo Aaa om saozopmar 

"ng "ensem aam одр оп $909 


опу ampio u 9029 omo pi 
таро sempe poe man jo ser 
Эш se seo о gon su 
d poss е ртом doo d 
aAoootlansresurmotuos osima 
tantam TRS той pp 
nom some ons amu 
"iov Aes sor pet pon эң, 
рт л] oo passion pe тор 
somnos апор 
тт опт Sostsp Пе amo poo 
OA stt ora aot блот] 
‘sonnepou Samog fumes zamo 
Tam sy раю anm деш 


e 
e 


Ou sof dds samog 


1р ‘Ayoenp seqoryu om yore 
J00soop бу “sisar poof on 
o ато srn в этиб 


somes пе, "poqomjosesoo 
ааа елеп am poro 


зА 
ранц Arap oq pe озата 
ors mi umo па роу poo 
VNG o что oq ea rq o 


Səpnanba jo әйтел к apro o 
Tomum ЭН я әлим sos 


{род aq вәопәп[дп aandnustp 10] sudo 
au sun rompe m remm Sp sud 
"по буле) sumo 2» эшоңёвопде 'omusoo 
vios saw эрәп#ешодәәр Áq pouty 
эч pros опере лдоо лр am OF] 
"aimara эрин err урлеп] "oon a 
oanp porn rada fum] apod epos 
apes] оңдур en IM tsp 
fusos panim i peg T 
up mem ораса es оң 


penc» door dino eq seq роторов or 
Penruqns sen шие oq] Dom оперы 
э Ji nok уроци Ana: pmo рте mamo 
ел om o3 perse sen st doop зато 
of wom nq To» um 6 on Jo PUR ¢ sum 
Joyo een doopindimo onde orpeusono y, 
чэршлтр дәш ge 0 uo punom ало og sna. 
91410 sum pi вооон oq o paroon 
009 поэ табло oq pur эле 914 10 suma 
681 #шжезр эр aqu эр o parsouuo» po» 


‘papsousy smog ospeÁuempwipaito» zuo 
раг фрез ayers o1 paruem ay зле эр 
Зууш Ад рат 10u sem ән sumo 
одура ләте jo TO1/1 maamaa зке ON 
э зо} somondan jo ibm э “OA 
amewo on ән ssocons qu poses 
tou том ping ‘o01 "пә Jo sodA asam 
aee ESAE "atop ON, "Area ров 
Эшрпэш єиуәпә лош ќат pue ‘Ale 
эр ш Seramas 20109 meq pemon "tomm; 


The Lakhovsky MUO: 
Back To Square One 


Peter A. Lindemann 


Sometimes the most obvious things take the longest. Lam. 
reminded ofallihe wld hype tat surrounded Tesla's work back 
in the 10805 and the crazy new theories that were put forth on 
how his wireless power system supposedly operated. Smelling 
ıa rubber fsh in the pan, BSRF raled against the madness and 
‘eventually released a video presentation of Tesla's wireless 
power system in action, Remarkably, all it took was the genius 
‘of Frc Dollard and gong back to Tesla's patent. The model ult 
from the patent performed as claimed, No new theories or 
explanations were needed. This video, Tesla’s Longitu 
mal Electricity is proof enough that going back to the 
original design isthe est place to start when tying to under- 
stand or duplicate someone's work 

So, the question is, has anyone ever tried to duplicate 
Lakhovsky’s MWO as it is described in his patent? After nay 
asking myself the right question, I carefully read through The 
Lakhovsky Multiple Wave Oscillator Handbook 
for the answer. What I found is quite interesting. Every single 
MWO schematic printed in the book, except for Lakhovsky’s 
Patent diagram, is а model of or a variation on one of Tesla 
electrotherapeutic devices! It seems that for the last 30 years, 
people have just been puting Lakhovsky’s famous malixinged 
Antenna at е end of a Tesla circuit and thinking that hey had 
he real ding. АП ofthese units, variations on a circuit presented 
by Bob Beck in 1963, spark profusely between the rings of the 
antenna. Bob has repeatedly told experimenters to bull their 
MWOs with more and more power so that they wil produce. 
increasing amounts ofsparking on the antenna. Ош fles contain 
Jeters fom people who report excellent resus from these 
devices The accolades, however, have not been universal. The 
big problem with this style of MWO is that people who are 
sensitive to subile energy, like myself, can’t stand to be in the. 
same room with one of them while they are operating because 
they are so irritating. Something was not right in all of this, and. 
T wanted to figure out. 

То illustrate the problem, I 
have included four schematic 
diagrams here for reference. 
Figure 1 is the schematic of б, 
Lakhovaly’s MWO taken from 
his patent Figure 2 is a sche- 
‘matic taken from an article by 
Tesla onhiselecrotherapeutic 
experiments, Figure ЗВ the 
schematic for a “high power 
MWO” taken from page 77 of 
the MWO Handbook, and 
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Figure 4 is P | € 
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studying these circuits for a while, I realized that there were a 
number ofbasic differences. Lakhovskyhadplaced the spark gap. 
and the capacitor in a different relationship in the middle section 
‘ofthe circuit than Tesla and the others, Could this be important? 
Lakhoviky had also stepped the voltage down in the final stage 
ofthe circuit where Tesla and the others all stepped the voltage 
way up. Was this significant? What was Lakhovsky trying to do 
that was diferent than what Tesla was trying to do? 

There were some other things that also puzzled me. Both 
Lakhoveky and Tesla had wel developed subde sensitivities. 
Lakhovsky used a pendulum to help him in his design work and 
Tesla's expanded sensory abilies are mentioned throughout 
his writings and the writings of his biographers. Because of dis, 
I assume that both of their electrotherapeutic devices were 
totally benign to be near, even to very sensitive people, like 
themselves. assume this because nothing leaves my laboratory 
that I don't personally like. Experiments I have run strongly 
suggest that all of the effects that cause sensitive people to be 
irritated by these units (Beck/Kent style MWO) come from the 
sparking between the ings of te antenna. This brings up the 
question of whether or not the MWO antenna is supposed to 
spark. Tesla is very clear in his writing that his units worked 
much beter when all electrical discharges from the terminals 
were suppressed. At one point, he even describes using 2 inches 
of wax to cover the terminals (antennas). Likewise, Lakhovsky 
never mentions sparking discharges between the rings of his 
antennas. Some photos show a brush or corona discharge off the 
‘outermost sing of his ММО 
antennas, but no mention is 
made of this being the normal 
therapeutic operating mode. 
Also, no photo of Lakhovsky’s 
MWOs ever show arcing be- 
aera the rings In light of this, 
Tam convinced that both Tesla 
and Lakhovsky designed their 
devices to eliminate this be- 
havior. 1 strongly believe that 
Lakhovsky’s real MWO does 
not create sparking discharges 
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capacitor discharge creates a very different kind of “spark” than 
2n inductive collapse. (Anyone not understanding this should 
watch the frst 20 minutes of the BSRF video Free Energy 
Research. Init, Eric Dollard demonstrates both inductive and 
capacitive arcs and discusses the differences between them) 
"The Beck/Kent style of MWO uses the circuit primarily as a 
source ofhigh voltage to produce arcing between the rings ofthe 
antenna. The various lengths of sparks at the antenna become 
the source ofthe wide spectrum af frequencies produced by the 
device. While this method may produce the required wide band 
of emissions lt was not the method Lakhovsky was working on. 
‘The patent is clear on this point, Lakhovaky envisioned the 
capacitor discharge as the source of his wide spectrum of 
frequencies and the mulibringed antenna as a resonator system 
то draw out even more and higher harmonics by induction. As. 
usual, the simple creation of multiple frequencies snot enough. 
Thesubie nature ofthese frequencies and how they are created 
в also important. 

Many experiments need to be tried on all of the possible 
methods of driving the antenna that are covered by the patent. 
Beyond that, die patent describes using only one antenna, 
‘whereas all ofthe photos of Lakhovaky's MWOsshow him using 
two antennas. The exact antenna hook-up is sil unknown. I 
have now driven the antenna both electro statically, as specified 
in the patent (Figure 5), and electro magnetically by eliminating 
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Figure 6 


LI & L2 and directly connecting the outer ring of the antenna in 
the place of Li (Figure 6) The eects subjectively seem stronger 
in he direct connection mode, but both are gentle and penetrat 
ing. | have also driven two phizatio spiral antennas in the 
electrostatic mode facing each other, each spiral connected at 
із center to one end of L2 (Figure 7). The effects in the space 
between the two antennas are the most powerful Ihave seen yet. 
While use of these golden secion spirals is a deviation from 
Lakhovak's designs, the configuration of using two antennas to 
set up an area of high frequency electrostatic oscillations 
between them was his intent, t seems. The effect in the area 
between the antennas is quite srong and lends credence to the 
electrostatic mode of operation. Tesla also experimented with 
this method of driving the antennas which he called terminals () 
аз shown in Figure 8, He used large copper plates for these 
terminals, and as such, did not expect them to augment the total 
frequency response of the sysiem as Lakhoviky did with his 
multi ringed antennas, My experiments suggest that when using. 
‘one antenna, the leciro-magnedc hook-up is the strongest, asin 
Lakhowkys RCO circuis. When using two antennas, the 
electrostatic hook-up is the strongest, as in Lakhovsky’s MWO 
атов. 

Tn future articles, 1 plan to address the construction of areal 
Lakhoviky MWO antenna made from copper tubes suspended 
опайк threads sspeciied inthepatent. I believe that the copper 
rings, unencumbered by the proximity of any dielectric mate- 
rial will be able to ‘ring’ freely up into the very high harmonics 
Lakhovaky envisioned. This could be the final ‘improvement 
necessary to get us all dhe way back to where Lakhoveky was in 
1931. The design for the real MWO may have been with us all 
along. Sometimes the most obvious things take the longest. 
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Fig 2 
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nial perform. Because of hs we are publishing his schematic 
diagram (Fig 4) and paro that home der can now make 
their own superior Lakhoviby style units. We are also making hese 
units available in limited quantities for serious amateur expert- 
port 

"The current unit conse of four sections: (1) he power supply, 
©) the capacitor charging system, () the sparkegap discharge 
section, and U) the high voltage output and antenna hookup. Fach 


ofthese will be discussed separately and compared to Lakhovsky's 
patent diagram in order to promote clear understanding. 


U) The Power Supply 

Lakhowky's patent diagram does not specify a power supply, 
‘but does show the unit needing to connect to a source of Direct 
Current, as noted by the (=) and (+) connections at the left of Pig. 
1. Experiments by Hessel Hoomveld and myself suggest that the 
best source of DC in this case is a battery. The units defintely work 
better on batteries. A little market research, however, told me that 
‘most people would prefer a unit that could run for long periods, if 
necessary, and simply plug into the wall socket. Most people did 
‘pot want to be bothered by battery charging protocols. Therefore, 
the power supply given here consists ofa transformer, гесчйег, and 
Alter capacitor as shown in the schematic in Fig. 4. 


@) The Capacitor Charging System 

Lakhovsky's patent diagram shows a primary coil, a mageti- 
able member, a secondary сой, the capacitor, anda device called 
the trembler. The purpose of tbe trembler is to mechanically make 
and break the DC current connected to the primary coll. This 
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arrangement produces pulses coming out ofthe secondary coll that 
‘can be used to charge the capacitor, The circuit we use here isa 
variation of the one developed by Klark Kent. Tt consists of a 555 
timer chip, protected by some RF chokes, controlling a power 
transistor that makes and breaks he DC current to the primary of 
an automobile ignition сой. The pulsed output of the ашо coil is 
then used to charge the capacitor The high voltage diode between 
the coll and the capacitor ls à necessary addition to this circuit 
because the capacitor does not charge properly without the diode 
in place. For you purists, the solic state section can be replaced by 
a selfactuating mechanical relay that operates like the trembler. 1 
don't use it because t makes a lotof noise and the solid atate circuit 
‘rans quiedy and reliably. The seid stato circu also gives us an 
adjustable feature to control the capacitor charging rate, like the 
adjustable trembler would. I have also added а third RP choke 
between the auto coll and the capacitor on the low voltage side to 
block the high frequency rebound of the capacitor discharge from 
feeding back to the power supply. 


(9) The Spark-Gap Discharge Section 

Lakhoveky's patent diagram shows the capacitor discharging 
‘through the primary of the output coll and the spark gap. Our 
circulis essentially the same here Thisseemsto be the heart ofthe 
system and Iwantedtoleaveit alone. Sul a great deal ofwork went 
‘nto researching the optimum design for tho spark gap. Straight, 
‘open air spark gaps produce a subjectively harsh feeling in the feld 
between the antennas and a nasty, irritating noise. By contrast, high 
‘vacuum, quenched spark gaps (5 microns) don't work well in the 
агаш. The unitwe are selling uss four enclosed spark plugs wired, 
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Fig 4 


and the musical tones from some research done by an Н. Kayser, 
published in Berlin in 1932. Since we know that Lakhovsky was 
‘working with some German doctors with his RCO and easly earth 
‘energy research, we strongly suspect this information could be the 
basis for the development of the multiring, mulümetal, tubular 
antenna during that same time period. This research document is 
included as a footnote to an arücle entitled The Gravitational Wave 
in the BSRF reprint of the 1950 Proceedings of the Scien- 
tific and Technical Congress of Radionics and 
Radiesthesia. The following aride, The Song of Longevity, 
contains Michael's insights into these relationships In the furure we 
are hoping to prototype some antennas and try them out to see if 
they broaden the action ofthe MWO to near universal effectiveness 
as Lakhovsky claims, Unti then, the units we are making available 
funcion extremely well as а refined MWO power supply. 

Тупо that some of you have enjoyed this fury of articles on 
the MWO. I also know that some have felt that too many pages 
were given to this оріс over the ast few years, 1 can only say that 
‘being on the trail ofthis discovery has been exciting, especially this 
year. Now that is nearing completion, I would like to acknowi- 
‘edge how much Tom Brown has contributed to this project. First, 
he kept the whole project alive by constantly updating the MWO 
Handbook. He took the initiative to translate and condense the 
two Lakhovsky tiles, Science and Good Health and The 
Earth and Ourselves. These litle books told us a great deal 
about Lakhovaky’s work with earth energies and the Radio Cellular 
Oscillators, the forerunner of the MWO. He first sparked my 
Interest and helped me overcome my reluctance to get involved. 
Even though he has not writen any of the articles in this current 
series, ош telephone conversations have been an integral part of 
my growing understanding of фе MWO. During countless phone 


calls, we continued to refine ош collective understanding about 
what Lakhovsky was really doing. 

This has really been a global BSRF project and the following. 
people have all contributed in significant waya. A special thanks go 
to the following: Ralph Bergreser, who apparently designed the 
“Magnetic Wave Oscillator” which has been the basis of MWO- 
research for the last 30+ years; Bob Beck, for igniting interest in the 
ММО in 1963 by reproducing this basic “ММО” design; Riley 
Crabb, for printing that diagram in the BSRF Journal Klark Kent, 
бг actually building units that gave people something to work with 
and gave us something strong enough to whack on for years; Eric 
Dollard, for an irreplaceable education concerning the properties 
of high voltage dielectric fields, and for showing us the major 
divergences from Lakhvosky' actual work by the previous re- 
searchers; Ron Crossley, who reported on his fet hand observa- 
tions of Lakhovaky’s MWO and helped track down numerous 
important details; Louis Schad, for bold and original thinking, and 
experimentation when things were looking pretty stuck; Larry 
Binger, for work with RCO огеш and sharing generously; 
Michael Theroux, for timely and insightful input Jorge Resines, for 
multilanguage translations, ireless research, and remarkable analy- 
sisothardo-ind documents; Hemel Hoornveld, forthe eye-witness 
account of a real MWO in operation, and for extensive clinical 
{esting and indepth experimentation with MWOs of varios types 
inthe Netherlands. Also, many thanks to all the other experiment- 
ers out there who have written letters to the Editor and kept the 
interest high. Thank you ай арыз, 

Thavehad the privilege ofhavingallofthisinputto sort through 
and synthesize because these obers were wiling to share thelr 
knowledge freely. I am deeply indebted to all of them. 

At this point, I consider the Lakhoveky MWO mystery esen 
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Michael Brian Theroux zt е 


“The earliest prehistoric symbols — the curves, spirals, etc. of the mast ancient art — 
are attempts to render for the eye those primordial energies who have their being in 
sound alone," 


Joscelyn Godwin — from the introduction to Cosmic Music. 


\нк MOST FUNDAMENTAL of ancient 

symbols is quite unmistakably the 
rd. Thenext and most obvious progres- 
sion of this archetype is found in the ever 
expanding and contracting universe, as 
depicted by a series of concentric rings. 
This symbol ofconcentrc rings finds within 
its compass the models of both the spiral 
and labyrinth, and cannot be confined to 
its apparent 2 dimensional interpretation 
(and we will find its Sdimensionality un- 
folding in the armillary sphere) It is, 
therefore, no coincidence that Lakhovsky 
chose such a concentric ring design for his 
MWO antennas. The antenna system is 
truly the mostimportant componentin ће 
device, and itis well known that Lakhov- 
sky wed simple, oneringed and non 
electrical contrivances in his healing ex- 
periments with plants. 

The latest information conceming the 
design of Lakhovsky’s multi ing antenna 
forthe MWO, would strongly suggest that 
he not only incorporated the alchemical 
correspondences ofthe metals and planets 
їп the antenna’s construction, but that the 
thirteen ring structure was based on the 
fundamental harmonics of music. (See 
Lakhoosky's MWO: The Final Approach, by 
Peter Lindemann) 

Before assailing some of the possibili- 
ties in designing these antennas, it will be 
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Figure 1 


compare the nature of how a device such 
as this fus into the musical element, and 
also to try to interpret the means by which 
the musical correspondences are arrived 
а 

In 1918 а Russian inventor named 
Leon Theremin invented the frst бес 
tronic musical instrument, Originally called 
the Atherphone, this musical instrument 
{now universally known as the theremin) 
was played by moving the hands in the 
vicinity of two antennas, (not touching the 
instrument) hence із original name. The 
Instrument produces its tones by the beat 
frequency oscillations of two radio fre- 
quency oscillators. The antenna, attached 
to опе of the oscillators works like a 
variable capacitor in conjunction with ће 
hand's presence. Changes in capacitance, 
effected by the proximity of the hand, 
actually raise or lower the pitch of the 
instrument. Very recently, | attended a 
lecture and demonstration ofthe theremin 
by Robert Moog, one ofthe pioneers ofthe 
synthesizer, In his lecture he provided 
video documentation of several of the 
early performers on the instrument, and 
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The pipe of the chime is the primary vibrator and the air 
inside would be the resonant chamber. Since the tubes ofthe 
MWO are closed on each end, and are also circular, the 
variables governing frequency will change 
‘with temperature fluctuation, and vill al 
ter vibrational patterns in the geometry 
respectively. 

To solve this mystery I made a close 
analysis of the photos ofthe antennas. The 
measurements thus derived showed no 
signs flogrithmic periodicity in either the 
diameter of concentric circles or in the 
diameter of the tubes. I had to then 
conclude that Lakhovsky merely exper- 
‘mented with the lengths and diameters in 
order to айай the proper pitches for the 
desired scale, The next problem would 
then be to determine what the desired 
scale was. After careful andintensive study 
оГ Kepler's Mysterium. Casmographicum 
(1596), and Harmonices Mundi (1619) and 
the works of Lakhovsky’s contemporary, 
Hans Kayser, I found that none ofthe representations of notes 
to the planets possessed any continuity, but that Lakhovsky 
most likely started his scale on C and ended on G. 

T find that using V produces the best results in construc- 
tion, so that for a 12 or 13ring antenna with an outside ring. 
diameter of 36" Table A should be used. It should also be 
noted that the diameter of the tubing will decrease by the 


RCA tube-type Theremin Schematic 


same proportions. With proper adjustment, this should 
produce the desired musical reference as well. As for the 
corespondences of the planets and metals used, it is up to the 
‘experimenter, and should be dictated by 
locale. 

There are many devices of interest 
whose construction and design follows 
similar corespondences, The Terpsitone, 
another of Theremin's instruments, used 
the entire body to change the pitch of the 
instrument, and had a very interesting 
spiral design for its antenna. I've recently 
been informed that there was a musical 
element to the radionic instruments of 
Ruth Drown (this information came from 
‘Trevor Constable via conversations with 
Gerry Vassilatos). The series of imped- 
ance rheostats (comprising the tuning sec 
lion, and constructed so as to have a 
condenser action) were wound tightly, and 
when struck, gave off a certain ringing 
sound, If the device did not ring, it would 
not function properly. We also know that the Drown devices 
necessitated a good ground connection. 

It could be concluded from all ofthis that the two essential 
‘components in devices such as these are the earth and sound, 
‘This can be arrived at in many configurable fashions, and 
hopefully, this will give the experimenter valuable guidelines 
for continued research. 
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Photo showing top view of Lakhovsky's own 
MWO. These orignal photos are in color and 
show that the rings of the antennas are of 
diferent colored metals. It appears that the 
‘outer ring is brass (B), the 2nd ring locks lke 
steoleiver (S), the 3rd ring copper (C) алп then 
as folows:4-B,5-S,6-C,7-8,8,9-C, 108, 11- 
C, 125, 13-8. These Identifcations are only a 
quest and are derived from an examination of 
the photos wth printer's manigifer. ТВ. 


Each antenna ring и made from a different 
metal. What the metals are мы not revealed to 
те. When I asked why diferent metals were 
‘ued, I was told by Serge that they were chosen 
in connection with the diferent planetary pos 
Чот, Although I would not guarantee that Lam. 
Tigh, I have taken а studied guess, The outer 
most пар, the C, м made of brass, the second 
Ting, а C Sharp, of а ight порто metal, tho 
third of copper, the fourth of brass, the Bh of a 
light пшргоо metal, the sth. of copper, the 
seventh of brass, the eighth o «light rustproof 
‘metal he ninth o copper, the tenth af brass, tho 
eleventh of copper, the сые of a light rasproot 
metal, and the thirteenth of brass. 

“There are bracing wires running from the 
Innermost to the outermost ring, which keep the 
antenna rings the correct distance spart 

However exiting photographs ofthe MWO 
shove antennas wih diferent numbers of rings. I 
saw one with twelve пар, while Serge» MWO 
had thirteen with the innermost rag for the 
bracing wires 

T do not know whether the thirteenth ring 
belong to the antonne, but it seem very prob- 
able, 


SECRECY 
According to Serge, his father's MWO does not 


work when the moon is full, oc when itis enclosed 
in a Faraday Cage 

The rings of the antenna are held together 
bby means of a string, and energy does not flow 
between them by conduction but by radiation- 
The antenna lı thus capablo of radiating gigantic 
‘quantities of energetic energy. 

"The higher and more powerful the energetic 
Seld, the fastor Швея and degenerative pro- 
cesses are positively affected, The outermost 
‘ing, the C ring, is directly connected to the coll 
on both sides. 

"The reply to my request for a peek into the 
sanctum of the MWO was a definite no. Never 
Фан, T hope that Sorge will eventually give his 
permission because the technology involved is 
naturally of great Interest to us ай, and because 
feel that his father's work should be open tothe 
Mew of everyone who is open to i 

1 seems to me that Serge’s fear that his 
father's techniques would be misused can be 
ruled ош, for there are few people around today 
who are capable of dealing with this type of 
po 

When Serge demonstrated the MWO, two 
spark ар! could be seen. There is a large col 
behind each of the two antennas, which are 
brought ишо resonance with each other, The 
whole technique is bated on oscillation and 

"The sound of the two spark gaps e very 
sable and serene. No sparks jump from one 
antenna ting to another, as occum with the 
Bergstresser and Deck antennas, 

T is quite safe to come very dose to the 
antenna sings with а car key, although sparks 
begin to jump continuously fom а distance of. 
about six centimeters, This does not саше an 
unpleasant sensation though, Thi indicates an 
extremely high voltage, high frequency and 
extremely rapid pulso behavior through the 
‘park gap, and I suspect hat the ММО contains 
4 rotating mechanical spark gap. 

"The electricity needed to operate the MWO 
и supplied from a wall socket which cautes a fair 
degree of interference in the publie electricity 
supply. Thusis something which was permitad in 
the ран, but which actually no longer allowed. 
Due to such interference, alarm systems, comput 
+, answering machines and telephone пункта 
чс could suffer damage, or start to lead a feof 
p 

Iwas only possible to operate the MWO for 
short period of ime, about fve minutes, or che 
M would overheat. 

"The device grounded throug he mains- 
Jt may be tha this was done in order to enable 
the еей cable connected to the wall socket to be 
шей as a (capacitor This works even when ва 
carth connection в not present 

Serge did not want to анг my question 
concerning the relationship betwoon his father, 
George Lakhoviky, and Nikola Tesla; а briet 
silence followed. We know from avaliable infor- 
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mation dh dhe wo worked together, and that 
Tesla was also involved in the development of 
the MWO. Nikola Tesla had more than 1,000 
Patents io his name, and was the discoverer of 
alternating current, and induction motora. 

A month afier my viai to Sergo, he sent me 
the Radio Cellular Oscillator, a device that 
George Lakhovsky developed before he started 
on the MWO. The RCO is a simplo, subtle but 
‘active instrument, which relaxes you rapidly 
and gives you a rosy feeling, especially in your 
hoad and body. The devico is a boon for he relief 
‘of tensionaches and i stimulates he circulation; 
for example, cold feet disappear Ша snow n he 
sun. Iis oot в bated on the rame resonance 
principles ar those of the MWO, only tt more 
tube and the unit is driven by a vacuum tube 


CURRENT MWO RESULTS AND 
FINDINGS 

"The enormous interest hat has arisen for MWO 
technique! and resa is a clear indication that a 
mew era hus dawned. And 1 would like to share 
my knowledge of the current state of the MWO 
technique with you. A technique that is wed 
both in alternative and regular healthcare circles, 
and here and there in highlevel sientiic re- 
search. In the Netherlands, doctors, denti, 
"Ветерина, dermatologists, veterinarios, tomi 
ood priva individuals ete. ue the MWO. 

"Оше ofthe Netherlands, [know of thera. 
piu, doctors and private dividuals n Belgium, 
Germany, Switzerland, aly and Aca who are 
fail with the device. 1 have lo learned dat. 
MWO's ae bull in Ка and Belgium, abet on 
smaller sale than in the Netherlands, 

‘Whee I received the design for the MWO 
from Ralph Bergstresser, I decided to cary out 
а thorough study of whether, with current tech- 
nology, it was possible to achieve results similar 
to those achieved by George Lakhoviky during 
the fit four decades of this cantur. 


Photo showing front view of Lakhovsky 
Multiple Wave Oscillator antenna. The sus- 
pension in air provides for a tonal ringing, 
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shoulders 

"The MWO has been used to treat large 
number of ailments and inemes. Here ме jast a 
fen 

*Arsylimis has often disappeared afer a 
few treatments. The intended. amputation of 
limbs usually becomes unnecessary. 

"Rapid relief is often experienced Боп pain 
caused by aris, ardrosis and rheumatism, 
and in many cases the sicknesses disappear air 
а number of treatments 

“Bone fractures heal in a faction of the 
‘normal ime, as do wounds. And scars fade, oñen 
vanishing completely 

‘Tension aches and facial neuralgia often 
disappear after а singlo treatment. 

"Various people have beon cured of Jouke- 
mia and cancer partiy as атеш of treatment wth 
the MWO. This has also been confirmed in the 
regular hesliare circu. Many people who 
have undergone chemotherapy and have been 
емей withthe MWO at бе same ume have 
sated that they did not experience any side 
effects from the chemotherapy, such as hal loss 
‘or hemoglobin decomposition (ron level). 

"People who have been exposed to radia: 
lion and then treated with the MWO have 
suffered almost по tissue or ellen damage, or 
other ide ics. Doctors call it a mystery 

"Migraine and tension headaches usually 
isappoar айога он treatments and some people 
have even regained their memory. The memory 
of one person, who had а ISminute recall, 

комей increasing improvement alter a couple of 
treatment. One woman, who wis treated for 
anti, also regained her memory. 
woman who was to undergo an opora- 
on forays, was completly re ofthe сун ater 
ten days of treatment with the MWO. 

"Varios people with initis were relieved 
oftheir allmeat sher a single пештеп. 

"One man whose left hand had been virtu 
ally paralyzed aller an operation, and which was 
змове with uid, was relieved of his paralysis 
aor а single treatment, the arm retuming to ts 
normal size. 

"The condition of a I3yearold boy, whose 
blood eell count had been too low since he was 
theo, became critical when t fell below 10,00— 
‘count of 125000 i considered normal It was 
eventually decided to treat him with the ММО. 
and within а week, his blood-oll count had 
climbed to 40000. The youngster had an attack 
of infisenza and it was not posible to measure 
the platelet because thelr shape was too тедь. 
lar. Once ће atack of influenza has passed, his 
bloodeell count was 125,000, From being а 
sickly boy, he grew to be a strong young man, 
‘without а problem in the world, He fell recently, 
seriously damaging his knee which bled pro- 
fusely. Ни parent feared the worst. The bleed 
ing stopped within а quarter of an hour. 

A few people have partially or completely 
опей the head of hair they once had. Their 


вап hadi not fallen out due ones or medicine. 

A man with incurable prostate cancer, was 
treated withthe MWO by a doctor for a number 
‘of months. His cancer began to disappear and he. 
ts now completely cured. The doctor 1s of the 
opinion that the cure ean be completely attrib- 
uted to the MWO, because every other treat- 
ment had failed. 

Tn the Netherlands alone, dhere are cur 
rendy thousands of people who have been sue- 
cenflly tested with the MWO, by doctors, 
therapists, homeopaths, private individuals ete. 

‘A high level of medical supervision is Inpor- 
tant of course, and minerals and vitamins in high 
doses are an absolute necessity, When undergo- 
ing treatment, the body reserves are immedi- 
ately mobilized by the MWO and sont to those 
locatione where they are needed. 

Irve ай, including members ofthe regular 
medici and scientie essent, want o ge 
to grips with degenerative illnesses, cancer, leu- 
ema, lds ee, we would do well to realize dhat 
this device is probably the answer we have been 


‘opinion, treatment would be even 
more effective were it tobe bused on a combinar 
tion of the MWO and Ultraviolet Blood тада. 
tion In this regard, read “Into the Light by W.C. 
Douglas 

‘At the moment, there are various highly 
qualid doctors, therapists and other scents 
‘working with and researching energetic methods 
‘oftreamentin order to perfect them and to make 
Фе reruking data available for statistical analys. 

Practice has shown that not every ргааііо. 
mer succeeds with these methods, И а person 

not experience any reactions when treating 
birm. or herself (something that occur sporadi- 
cally) the treatment does not have an effect when 
‘ed on his or her patena 

However, when a person is scepcal or is 
not open to the matter, butis treated by someone 
who lı open to i, that person will definitely 
experience positive fleets 

Dear fiend, keep thinking positively, keep 
up the good work. 


Hessel Hoornveld 
Founder and director of: 
Special Energy Products 
Postbus 15 
8374 ZN Kuinre 
‘The Netherlands 
Telephone: 00-315273-2909 
Fax: 003152732985 


Reprinted from 
BORDERLANDS 3RD Отв 1994 
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“Bergtresser/Beck-style” MWO unit 
with single antenna and footplate, built by 
Hessell Hoornveld. 


Closeup of MWO front panel. 
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OLD ELECTROTHERAPEUTIC DEVICES 
By Jorje Resines 


In the “good old days” (before WWII, after which the AMA and its branches at the 
different "banana republiquettes" dictated what must be done and vhat is not to be done 
in the realm of Medicine and Healing) the enterprising scientists of the world dared to 
intrude into this field and worked hand-in-hand with the MDs to implement better healing 
devices, even if these left a lot to wish in terms of efficiency. From the article 
'lectroterapa" of the 1929 issue of the “Enciclopedia Espasa-Calpe" (The Spain- 
originated equivalent of the "Encyclopedia Britannica") I have extracted the basics of 
those machines. More complicated devices are only a combination of the features herein 
presented. 


Figure II 


Pigure I 


The old electrotherapists began by first determining those points of the body that 
were sensible to electrical discharge They did so without frying the prospective 
patient through the usage of Wimshurst-type electrostatic machines. The resulte (shown 
partially in Figures I and II) were "points of electrical resonance" that produced the 
Contraction of certain muscle/orgen of the body that had no visible physical 
connection with then. Not unsurprisingly some of these pointe fall into Acupuncture 
meridians and sone of them are directly acupuncture points, but the electrotherapists-— 
lacking the proper data from China--failed to identify them. 


в) 


Pigure III 
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The best way to generate а Faradic current was to employ а Leclanche battery and a 
Runkhorff coil connected to the electrodes of Figure VI, but the electrotherapists зам 
it better to combine the two kinds of treatment into the galvano-faradic apparatus of 
Figure VII where (B) is the battery that feeds the Runkhorff Coil (RK), (T) a make-and- 
break device, (ВВ) the Leclanche battery-grouping for galvanic treatment, (mA) а 
milliammoter and (A) the patient to be treated. 


Sometimes the MDs used Tesla-type treatment devices but because of the nature of 
the Tesla waves (that cross through matter without producing ill-effects) the (in his 
time) world-renowned Dr. Arsene D'Arsonval thought that the high voltage necessary to 
generate the field in the primary of the Tesla device was too dangerous for it could 
affect through resonance the human body if they were coupled with the energies of the 
secondary, hence he proceeded to re-design the devices and thus produced a large (1.5 
meter in diameter and about 2.5 meters high) helical coil that was wrapped around a 
metallic cage but electrically insulated from it, the coil being fed (with suitable 
spark-gaps or spark-quenchers) current of the sinusoidal kind which is graphed in Figure 
уш. 


Ene 
Figure VIII Pigure IX 


The generator of sinusoidal currents is that of Figure X. It consists of a Gramme 
ring that has, at one end, the usual collector with its brushes (В-В') and at the other 
end two insulated metallic shafts that communicate, respectively, with each side of the 
ring by two intakes of current upon the inducted section and at 180 degrees (K-K'), the 
ring turns inside a magnetic field created by an independent current that goes through 
the inductor (M) along the wires (T) - marked in positive and negative polarities at the 
illustration - that lead into the coils (C). 


@ 
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Figure X Figure XI 
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If the ring is activated mechanically from the outside you will collect on one side 
(B-B') a direct current and at the other (K-K') a sinusoidal alternate current; the 
usual maximal electromotive force will be indicated by an ordinary voltmeter of DC 
connected to the respective brushes (B-B'). Because of the influence exerted by Dr. 
D'Arsonval most of the high-frequency devices of his time were based upon the 
combination of the following components: (a) An electrical source of high potential 
(either a Wimshurst-type machine or a Rumkhorff Coil with an interrupter), (b) Two or 
more condensers, (c) A spark-gap, (d) A circuit with a certain self-induction, and (e) A 
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HIGH FREQUENCY OSCILLATORS FOR ELECTRO-THERAPEUTIC 
AND OTHER PURPOSES* 


by Nikola Tesla 


Some theoretical possibilities offered by currents of very high frequency and 
observations which 1 casually made while pursuing experiments with alternating currents, 
as well as the stimulating influence of the work of Hertz and of views boldly put forth 
by Oliver Lodge, determined me some time during 1889 to enter а systematic investigation 
of high frequency phenomena, and the results soon reached were such аз to justify further 
fos towards providing the laboratory with efficent means for curing on he research 
inthis particular field, which has proved itself so fruitful since. AS а con 
alternators of special design were constructed and various arrangements for converting 
ordinary into high frequency currents perfected, both of which were duly described and 
are now — T assume — familiar 

‘One of the carly observed and remarkable features of the high frequency currents, 
and one which was chiefly of interest to the physician, was their apparent harmlessness 
Which made it possible to pas relatively great amounts of electrical energy through the 
body of a person without causing pain or serious discomfort. This peculiarity which, 
together with other mostly anlooked for properties of these currents T had the honor 
to bring to the attention of scientific men first in an article in a technical journal in 
February, 1891, and in subsequent contributions to scientific societies, made it at once 
evident that these currents would lend themselves particulary to electro-therapeutic uses. 

"With regard to the electrical actions in general, and by analogy it was resonable to 
infer that the physiological effects, however complex, might he resolved in tree classes 
First the statical, that и, such as are chiefly dependent on the magnitude of electrical 
potential; second, the dynamical, that is, those principally dependent on the quality of 
Electrical movement or currents strength through the body, and third, effects of а distinct 
паше due to electrical waves or oscillations, that is, impulses in which the electrical 
energy is alternately passing in more or less rapid succession through the static and 
dynamic forms. 

‘Most generally in practice thee different actions are coexistent, but by a suitable 
selection of apparatus and observance of condition the experimenter may fake one or 
Эйе bes fects predominate, Thus е may pum through the bod, or any part 
of the эше currents of comparatively large one under атай нана pm or 

тау subject the body to a high electrical pressure while the current is negligibly small, 
ог he may put the patient under the influence of electrical waves transmitted if desired, 
at considerable distance through space. 

‘While it remained for the physician to investigate the specific actions on the 
organism and indicate proper methods of treatment, the various ways of applying these 
‘currents to the body of a patient suggested themselves readily to the electrician. 


‘Read at the eighth annual meting of The American Electro Therapeutic Association, Buffalo, 
м. ү, Sept t9 15, 1698 
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of synchronizing the secondary with the разы circuit, bot hie bh generally 
iesu 1а hs manner a cheap colli obainel, aad one which cann be сыйу 
injured Additional advantage, however, will be found in the perfect regulation whi 

Aa effected merely by altering che distance Between the primary and secondary for which 
jus provo should be made, and, fuhr, in Ше отсе of harmonics 
Si are shore pronounced in sch large coils of thick wire, situated at sone distance 
from the primary. 

"he preceding arrangements may also be used with alternating or торай 
curent of low frequency, but certain peculiar properties of high frequency currents make 
it posible to apply the later in mays entirely -impracticable withthe former. 

‘One ofthe prominent characteristics of high Frequency or, to be more general, of 
rapidly varying currents, з that they pass with difficulty through stout conductors of high 
sclFinduction. So great is the obstruction which scllnducton offers to their passage that 
it was found practicable, as showa ia the айу experiments t which reference has been 
тиде, to maintain differences of potential of many thousands of vols between two points 

ot more than a few inches apart — of a thick copper bar of inapreciable resistance 
This observation naturally suggested the disposition illustrated in Fig, 3. The source of 
high frequency impubes и in this instance а familiar ype of transformer which may 
be supplied from a generator G of ordinary direct or alternating currents. The tansformer 
comprises primary Р, а secondary $, two condensers C C which are joined m series, a 
Joop or coll of very thick wire L and э circi interrupting device ог bred b. The currents 
are derive from the loop L by two contacts c c, one or boh of which are capable of 
displacement along the wire 1. By varying the distance between these cots, an 
difference of potential, from а few volt to many thousands, is readily obtained on the 
terminals or handles T T. This mode of using the currents ately safe and particularly 
conveniens, but i requires a very uniform working of the bra b employed for charging 
and discharging the condenser 

‘Another equally remarkable feature of high frequency impulses was found in the 
facility with whith they ae transmitted through condenser, moderate electromotive fores 
and vey small capacities being required to enable currents of considerable volume to 
pass. This obseration made it pacable to resort to a plan such as indicated in Fig, 4. 
Here the connections are similar to those shown in the preceding case, except that the 
condensers C C are joined in parallel This lowers the frequency of the aure, but has 
the advantage of allowing the working with а much smaller difference of potential on the 
terminals of the secondary S. Since the later isthe chief item of реше of such 
Appas and since i pe ара пеше withthe number of tum repre бе 
Experimenter will find it generally cheaper to make а sacrifice in the frequeey, which, 
However, wll be high enough for most purposes. However, he only neede to reduce 
proportionately the numberof tur or the length of primary р tó obiit the same 
Frequency as before, but the economy of transformation wil be somewhat reduced in so 
doing and the break b will require more attention, The secondary S af the high frequency 
coll has two пеш plates tof considerable surface connected to Из terminals, aad the 
unt fr ue s derived from two similar plates £ tin prosimiy tothe former. Both 
the tension and volume of the currents taken from terminals T T may be esl regulated 
and in а continuous manner by simply varying the distance between the tuo pairs of 
Plates t and Г respectively- 

A facility is also afforded in this disposition for raising of lowering the potential 
ot one of the terminals T, irrespective of the changes produced оп the оће terminal, 
ie making poe 10 cane зор action o ec or uer part of бе pas 

у 

‘The physician may find it for some or other resson convenient to modify the 
arangements in Figs. 2, 3 and 4 by connecting one terminal ofthe high frequency source 
to the ground. The effects will bein most respects the same, bot certain peculiarities 
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connected, It is of importance im this cue to ЫМ synchronism between the 
атай cras p and t таар Thiol ba ax 
Tue bot effected by valag the self induction of the crc including he primary 
фр or cail p for when putes эп adjustable sd induction e i provided; but i ces 
Mh ть force of the generator В exceptionally high, as when а saic 
uidisse and a coodenser ooi of merely to plates offers sufficient capaci 
i wl be simplet to anain the same eec Бу varying he distance of the platet 

ера and secondary oscilations Being i close synchronism, б points of 
highest penal wil ke оо a рит of terminal T and бе consumption of energy will 
м dial there, The atachment of the patients body tothe termina! will m most 
бен ver realy ыы бе piod ч nulio inthe matar aking lois, 
ted readjustment ofthe primi cct wil have to be made im cad cs to st he 
ру of the body connected wih terminal Т. Spnchronism should always be preserved, 
Cd the eni of the ation varied by moving the seconda col to < from the 
primary, as may be deir. T Know of по method which would make t pomi to subject 
фе human body to such excessive «саа pressures as are practicable wih this oF 
of one which would enable the conveying tO and giving он frm the Body without 
Sons injury amounts of electrical опоо approximating een in а remote degree those 
Sich ме entirely practicable when ti maane of applying the energy is волей io. 
Тыз и ендеу die tothe fact that action и cell superficial, the largest possible 
section bung offered to the transfer of the current, un 10 sap more corel, of the 
orgy. With a very rapidly and smoothly working break I would aoc thik impossible 
fo convey tothe body of pean and to give off im the space energy at the rate of 
Several Howe power with inpuniy, while à small pa ofthis amount applied im other 
Tr could sis һа i ром» yy 

When а persan в subjected to the action of such а coil, the proper adjustments being 
КЕК E hasse peo hs aos (pe did уш э Dass Ml ee He 
Бадр Those scans are dur and of delzue atre when he пе of blz i vy 
apes andthe action of бе device b (Fig. 3) free of anf insulas Бш when the 
Aber of breaks i small өг the action of the device imperfect, long and nly streams 
pres vhidr aus some discomfort The piysolopeal Ceca роде wil трава 
OF tis kind may be graduated from а hardly perceptible action when the secondary s 
a pret distance Trom the primary, to mast violent one when both coils are placed 
t all dates In the her оо few soos ae sufficient to came а feng 
E warm all ve the body and son after the person pepe fry. | have repeatedly, 
tn demonstrations to frends, exposed myself longer fo the acion of te elation, 
and cach time, after the lapse of an hour or so, an immense fatigue, of which iti 
"lcd to give an ide, would take hold of me. И var greater than T cspuiened on 
Some occasions ater the most straining and prolonged bodily exertion: 1 сша scarcely 
uie a step and could keep te eye open опу with the grat ify. T sief 
Soundiy aecward, and the after eflect var certainly beneficial, ur te medicine wie 
талй oo strong to be шей frequen 

One shouldbe ctis in performing sach experiments fo more than one reason. 
Ас ог тен the surface of the sin, where the most intense action tes Det, various 
hemi products ме formed, the et being eroe and nitrogen compound, The former 
feel v destructive, tis Feature being ilscated by the fact that he nc insulation 
Of a wire demo vo qul am té make the use of such insulation entirely 
то аар id ace. nien apee er 
E ca vid mig өзөнү EES pre luu o Be db o fae d Myr 
Sai dal мын Мы Sold Gs Пе GAY e d ciue od жел 
rios burns were produced in ай pci similar to those which were ltr observed 
and attributed to the Röntgen rays This views В seemingly being abandoned, hing not 
ice substantiated by epica fas, and o also & the notion tat doe mye are 
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more rapidly with the distance — with the square of the same — the latter are reduced 
simply in proportion to the distance. On the other hand, the former grow with the square 
of intensity of the source, while the latter increase im a simple proportion with the 
intensity. Both of these effects may be utilized for establishing a field of strong action 

through considerable space, as through a large hall, and such an arrangement 
might be suitable for use in hospitals or institutions of this kind, where it is desirable to 
treat а number of patients at the same time. 

Fig. 6 illustrates the manner, as I have shown it originally, in which such a field of 
electrostatic action is established. In this diagram G is a generator of currents of very 
high frequency, C а condenser for counteracting the self induction of the cireuit which 
includes the primary P of an induction сой, the secondary S of which has two plates t t of 
large surface connected to is terminals. Well known adjustments being observed, a very 
strong action occurs chiefly in the space between the plates, and the body of a person 


Fes 


is subjected to rapid variations of potential and surgings of current, which produce, even 
at a great distance, marked physiological effects. In my first experiments I used two 
metal plates as shown, but later 1 found it preferable to replace them by two large 
hollow spheres of brass covered with wax of a thickness of about two inches, The 
‘ables leading to the terminals of the secondary coil were similarly covered, so that any 
ot them could be approached without danger of the insulation breaking down. In this 
manner the unpleasant shocks, to which the experimenter was exposed when using the 
plates, were prevented. 

In Fig. 7 a plan for similarly utilizing the dynamic inductive effects of high 
frequency currents is illustrated. As the frequencies obtainable from an alternator are 
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not as high as is desired, conversion by means of condensers is resorted to. The diagram. 
"will be understood at a glance from the foregoing description. It only need be stated 
that the primary p, through which the condenser are made to discharge, is formed by 
a thick stranded cable of low self-induction and resistance, and passes all around the 
hall. Any number of secondary coils sss, each consisting generally of a single 
layer of rather thick wire, may be provided. 1 have found it practicable to use 
as many as one Indeed, each being adjusted for a definite period and responding 
5 a particular vibration passed through the primary. Such a plant I have had in use in 
my laboratory since 1892, and many times it has contributed to the pleasure of my 
Yisitors and also proved itself of practical utility. On a later occasion T had the plessmre 
ТЇ entertaining some of the members with experiments of this kind, and this opportuni 

Т cannot let pass without expressing my thanks for the interest which was awakened in 
те by their visit, as well as for the generous acknowledgment of the couresy by the 
“Association. Since that time my apparatus has been very materially improved, and now 
T am able to create a field of such intense induction in the laboratory that 2 сой three 
feet in diameter, by careful adjustment, will deliver energy at the rate of one-quarter 
of a horse power, no matter where it is placed within the area incosed by the primary 
oops. Long sparks, streamers and all other phenomena obtainable with induction coils 
are easily prodocible anywhere within the space, and such coils, though not connected 
to anything, may be utilized exactly as ordinary coils. and what is still more remarkable. 
they ме more effective. For the past few years I have often been штру to show 
experiments in public, but, though 1 was desirous to comply with such reaucis. pressing. 
‘work has so far made it impossible. These advances have been the result of slow but 
steady improvement in the details of the apparatus which I hope to be able to describe 
‘onnectedly in the near future. 

However remarkable the electrodynamic inductive effects. which Т have mentioned, 
тау appear, they may be still considerably intensified by concentrating the action upon 
a very small space. It is evident that since, as before stated, electromotive fores of many 
thousand volts are maintained between two points of а conducting bar or loop only a few 

ches Tone, electromotive forces of approximately the same magnitude will be set up 
conductors situated near by. Indeed, I found that it was practicable in this manner 
o pass a discharge through a highly exhausted: bulb, although the electromotive force 
reouired amounted to as much as ten or twenty thousand volts, and for а long time 
1 followed up experiments in this direction with the object of producing light in a novel 
and more economical way. But the tests left no doubt that there was great energy 
consumption attendant to this mode of illumination. at least with the apparatus T had 
then at command, and, finding another method which promised a higher economy of 
transformation, my efforts turned in this new direction. Shortly afterward (some time 
io June, 1891), Prof. J. J. Thomson described experiments which were evdently the 
‘outcome of lone investigation, and in which he supplied much novel and interesting 
information, and this made me return with renewed zeal to my own experiments. Soon 
my efforts were centered upon producing in a small space the most intense inductive 
action, and by gradual improvement in the apparatus I obtained results of a surprising 
character, For instance, when the end of а heavy bar of iron was thrust within a loop 
powerfully energized, a few moments were sufficient to raise the bat to a hich 
temperature. Even Беу lumps of other metals were heated as rapidly ss though they 
were placed in a furnace. When a continuous band formed of a sheet of tin was thrust 
into the loop, the metal was fused instantly, the action being comparable to an explosion, 
and по wonder, for the frictional losses accumulated in it at the rate of possibly ten 
horse power. Masses of poorly conducting material behaved similarly. and when а highly 
exhausted bulb was pushed into the loop, the glass was heated in a few secends nearly 
to the point of melting. 
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convey а high ide of my ability, But 1 confess that my patience was taxed to the utmost 
Finally, though, | hal the satisfaction of producing devices which are smple and 
reliable in thei operation, which require practically no attention and which sre capable 
effecting а нокто of consdeetble amounts of energy with fait economy. T 
{Sot the Rest that can be done, by anf means, but it i satisfactory, and 1 fel thatthe 
Башен task is done 

The physician will ow be able to obtain an instrament suitable to fulfil many 
requirements. He mill be able fo use i in cincuozherquti treatment in most of the 
‘saps enumerated, He will have the facility of providing himself with coils sach ae he 
ту desire to have for any particular purpose, which will give him any current oF any 

he may wish to obtain. Such enile will consist of but а few tum of wire and 

owe of preparing them will be quite iosignificaot. The instrument will also 
enable him to generate Röntgen rays of much greater power than obtainable with ordinary 
apparatus. A tobe most still Бе furnished by the manufacturers which will oot deteriorate 
А ich vill low to circha larger toute Of zug] upon the dade, When 
this à done, nothing vill stad in the way of an extensive and efficent application of 
this beautiful discovery which must ultimately prove ise of the highest value. not only 
at the hands ofthe surgeon, but also of the ciet therapist and, what В most important, 
of the bacteriologiat 

То give а онин! idea of an instrament in which many of de Ite ipe vamens 
are embodied, T would refer to Fig. 9. which illustrates the chief parts of the same in 
Side elevation and partially in vertical стон ветіоп The arrangement of the pars в 
the same ae in the form of instrament exhibited on former occasions, only the Сабт 
coll with the vibrating interrupter is replaced by one of the Improved crc breakers 
to which reference has been made. 4 

This device comprises а casting A with a protruding sleeve B, which in a bushing 
supports а freely rotatable shaft а. The later carries an armature within a stationary 
field magnet M and on the top, a hollow iron pulley D, which contains the break: proper, 
Within the shaft a, and concentrically with the sume, is placed a smaller shaft b likewise 
freely movable on ballbearings and supporting a weight E This weight being on onc 
side andthe shafts a and b inclined tothe vertical the weight remains stationary as the 
Dalley is rotated. Fatened to the weight E is a device R in the form of a scoop with 
Very thin wall, narrow on the end meirer to the pulley and wider on the other end 
А all quantity of mercury being placed in the pulley and the later rotated against 
the narrow end of the scoop, a portion of the faid is taken up and thrown in a thin 
and wie steam towards the centre of the pulley. The top of the later îs hermetically 
Closed by an iron washer, as shown, this washer supporting on a steel od La di 
the same metal provided with a number of thin contact blades K. The rod L 
by washers М from the pulley, and for the convenience of filling inthe mercy a small 
эйги o is provided. The bolt L forming one terminal of the circuit breaker is connected 
by a copper strip to the primary p. The other end of the primary coil leads to noe of 
the termicals of the condenser C, contained in à compartment of а box A, another 
compartment of the same being reserved for switch $ and terminals ofthe nitrum 
‘The other terminal ofthe condenser is connected to the casting A and through tt pelle 
D. When the pulley is rotated, the contact blades K are brought rapidiy in and out of 
contact with the seam of mercury, thus closing and opening the circuit in quick 
Succession. With sucha device it Gy to obtain ten thousand makes and breaks per 
second and even more. The secondary a is made of two separate coils and зо arranged 
that it can be slipped ош, and а metal strip in its middle connects to the priory cl 
This is done to prevent the secondary from breaking down when one of the terminals 
is overloaded, as it often happens in working Röntgen bulbs. This form of coll will 
withstand avery mich greate difference of potential thin coils as ordinarily constructed. 

"The motor has both field and armature built of plates, s0 that it can be uscd on 
alternating as well as direct current supply circus, and the shafts are as nearly as posible 
Senica, s0 as to require the leat cite in oiling, Thus, the oniy thing which relly 
rite some attention is the commutator of the motor, but where alternating сштеп 
far always available, this source of possible trouble i eu done атау with 

The circuit connections of the instrument have been already shown and the mode 
of operation explained in periodicals. The usual manner of connecting ie Тиме in 
Fig. 8 in which Ay Ag are the terminals ofthe supply cct, 1, а Рошен coil 
fot тшда e разын, whieh i3 ое is sea wi condenser C and priu 
PP. The remaining [etes designate the parts corespondingly marked in Fig 9 and 
will be understood with reference to the ters or Е 
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Medical Aspects 
of 
Ultra Short Waves 


By C. H. West 
Mr. West here describes some of the effects and also some of 
the dangers of subjecting the human body to powerful ultra 
short wave fields 
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Short Waves in Medicine 
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Vonetcial medicinal effect 

For farther, investigation of thi 
effect, small mice were put between the 
Condenser plates of the sender; and Lol 
tort of tetanos, which eventually ld 
fo ea. The result of thir fact was 
that Prot. Кака resslved to commision 
A physician to make « farther study of 
the physiological effect of these ala 
hart waves. Naturally the serious im 
Seton of medicinal effects requires 
‘caperience in "physical measurement, 
Шише an apparatus operating, jmd 
contant and кеу controlled manner, 
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ULTRA SHORT 
WAVES IN 
MEDICIN. 


By Dr. FRITZ NOACK 


Investigate the fields of use and the con 
ditione under which the set may be used 


Arrangement of U. 8. W. Generator 
та the large shielded box are the real 
ultra short wave generar (act 
чате radio tranemitter) and the 
Farta needed for ita operation. The gem 
‘rater cam work on twa waves, four an 
‘Sight, met. he wavelength и ad 
Заба by inserting the proper toning 
The arm which projects out of 
ich convey the oscillations out- 
ard; they are led to the two electrodes, 


Jo the emesbeam at the end of the 
ТЕ electrode oscillatory бг exactly 
fe the wavelength of the generator. The 
tract tuning can be reed on а meter, 
Shick is abere the arm on the box 

hows the direct plate current af the 
transmitter, which, with correct tuning 
SÉ the slecrode circuit, adjusts to 
Minimum; the value thin indicated DY 
the meter gives, after calibration of te 
To be able to adjust the electrodes, 
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the vance of the Hertzian waves, eleo- 
Mie ‘waves m the stricter seram. OF 
}уле. the shortent are abont ван а mili 
eter (O2-Inch) song, and therefore Jus 


Staves must be absorbed ty human bod 
et, tain the case of heat rays and 


DO YOU KNOW — 


V What. effect hort waves have on. 


the hair and sealp im general? 
Q Whether the current in the excite 
ing antenna increases or decreases 


ye will this affect 


Whether *cold” or “heat” is pro- 
duced inside the body by an over- 
dose of the high frequency waves! 


The effect of short waver on the 
mervota system? 


this absorption can be actually demon- 
Heated 


Absorption of Radio by the Body 
With spesaly-balk transmitters, es- 
pecially such as those which have been 
escribe by Kohl electric waves ly 
few centimeters in length can be 
dated: these waves сап be refed hy 
irre, exactly Ike light mays. М one 
pota the antenna in the focus of «cone 
ave, mirror, tien therein formed a 
Bara beam of radiation which can be 
Concentrated again im another concave 
mirror. By means of a lens placed in 
The courte of the radiation, the sey ia 
trade very sharp.” a person steps into 
this pathy reception ceanen ince no re. 
таро by the: Romen body or oniy Y 
‘ery slight one 1e demonstrable, absorp- 
Ver ofthe radiation must have occured; 
thls еле fs, moreover, demonstrable Эв 
‘he cast of other organie substance ar 
iler Unfortunately. not much сап et 
Te тай about ihe physiological eect of 
these тайы; the power ef the tran 
milters of extremely short waves i di 
fee ew to produce perceptible change. 
Jp авага vi the avenge 
from three meters up, to the production 
Жума ОР Miete 
ft be applica. Hero tho above described 
брен phenomena cannot le a0 wel 
demonstrated, сизе the. diffraction 
doch greater; but absorption hy tho huc 
man body can be very well юнь 
When an antenna is Inductively coupled 
Scneter transmitter, the oscillations. 
тайга by a detector even at a 
considerable distance away. If however, 
изо puts Melt i the place of tho 
Antenna, the delector responds much 
more weakly, although (he power come 
толе by the transmitter remains the 


seme. Accordingly, a part of the power 
mos have been tied Up in the body. 
‘The same phenomenon cam be demos 
trated as follows: а closed or open or. 
ation cireult le ‘inductively coupled 
ih the tranemitter (reo Fig. 1). The 
‘ameter in the creat shows а definite 
Gent arene. И а person places 
insulating stool 

the current im the oscillation 
reduced. ‘Thin withdrawal vf energy, 
ошент. depends on the length of the 
My; for И бе ‘oops, oF 
changes to a sitting position, the current 
{nthe other етой Inereaton (Fg. 2). 
Therefore, it appears as though, by the 
tuning of the subject, to about half the 
wavelength, ‘the poser transmitted to 
im Become жый утен. 


Concentrating Power by Means of a 
Reflector 


By means of а large concave mirror 
one’ can also collect the transmitted 
power а шеш. Such а mirror need 
тот only of parallel wires stretehed 
Between two wooden frames. lt height 
‘must be equal to the wavelength, the 

‘he wave: 
length. ТЕ is best to use elliptleal rete 
tors, with the transmitting antenna ai 
re focus; then the reflected radiation is 
Же other focus of the ellipse. With 
Side" Ciertrar" antenna) con- 
ning an ammeter, especially” stone 
concentration of energy at this point ean 
be demonstrated 


With regard to the electric wave, 
have led to demonstrate the effect in 
the following manner in à model experi 
тем. 

“A йа tube, of half the wave's length, 
was led With am 0.5% sodium chloride 


(salt) solution, to which gelatine was 
‘Midd ta prevent convection. In this jelly 
ferent place. by” thermerlements. “Te 
ar shown tint the heating war greate 
tein the mile and Jenat at the ends 
being half as strong at the quarter pointa 
of entire length as t was In the mide 
‘Since the maximum strength of the cur. 
pent, B ut the middle, the greatest 
Heating is therefore connected with ths 

hysiologial fect of Short Waves 

Especially noteworthy, also, was a 
feeling of vibration, whith wat partie. 
пу evident sf the hand war таай In 
front. We ovale establish the sensation 
hy at our transmitter, which d op 
rated with му alternating current 
Теге must be, therefore, a direct info 
ence on the nervous system. lere too 
We have, therefore, another proof that 
The uitra-shert radio waves exerieed an 
ect an the nerves 

‘These vibrations are also fet if 
hand is plared їп а condensers Beld. 
Many persors who remain close to the 
transmitter deo experience remarkable 
onsations or tbe hend, ear the reste of 
ther hairy thee are lke а решш 
prickling, the hair кене standing up 
Sites im many subjects we could aiso 
Spserve slight ineresses in bodily tem 
perature, which however did mot exceed 
RS of a degron, Centigrade (09 degree 
Fahrenheit), Since the body contains 
extremely fne regul 


frente im heat ie probably not ateribus 
{able to the received energy alone. As 
Je to be shows Inter, nervous effects may 
Play an Important part In this 


"The feck on the nervous system ia 
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ere LAKINSTRUCACTIVE Basic Instructions rev 0620 


Informational Data for Those Who Purchased the Lakhovsky Unit 


A color copy of the instructions can be down- loaded from the products main page on the web site. 
These instructions are new and if you need further data let us know by EMAIL OR CALL US 


See also downloads of books and helpful medical explanations on performance issues etc 


LAKMWO!10 Laskowski Multi-Wave Oscillator setup instruction 
PLEASE READ BELOW NOTES 


The New Lakhovsky machine now has a clear protective plastic shroud that goes around the 
bottom and allows covering the top flat spiral coil. This partition will help to prevent accidental 
contact with the high-voltage parts and is labeled do not remove unless you are qualified in 
handling this type of equipment! 


Most units come with several feet of green wire. This is intended to connect to an earth ground, such 
as a AC receptacle socket plate screw or other known ground point, It is not for connecting to the 
coil of the antenna, as this will greatly reduce or possible damage the machine. Those who use 
S-wire grounded wall outlets need not to worry about this wire and coil it up where it is not an issue 


This machine will produce a small amount of ozone if not properly ventilated or being used in a very small 
confined area could be a problem and proper ventilation may be required. Usually if the Ozone smell is 
pleasant like after a passing thunder shower itis probably not a problem. How-ever if you are going to expose 
patients or yourself you must take this into consideration. And we recommend you obtain an ozone detection 
device we can supply that will measure the amount of ozone per-cents in the air. It included a download that 
will take you to a specification sheet on ozone what ils benefits are and what it also has so far is not 
been an issue. How-ever unlikely, it must be addressed as a potential negative attribute should it 
ever becomes excessive. 

CAUTION: FDA safety standards state that .05 parts / million are considered acceptable for continued human 
exposure. If unit is operated in an inhabited area on a continuous basis, output should be just set to the point 
where a pleasant odor is detectable. This only is an approximate setting and should be verified by a certified 
meter. These can be purchased or rented and is strongly advised if you use the unit for treating patients 


Neither the publisher nor the author makes any representations as to the accuracy of the 
information contained herein and disclaim any liability for damages or injuries, whether 
caused by or resulting from inaccuracies of the information, misinterpretations of the 
directions, misapplication of the information or otherwise 


Important Data: Please Read Before Using 


"The spark gap is factory set to 1/16" This setting is very 
critical in determining the treatment time of your 

sessions. As of 3/19/18 this setting has been tested 

for run times of 10min-on/10min-off 

"Please note if you increase the spark gap separation distance 
you will void your warranty on this product 


Tap lead is factory set for proper frequency and 
waveshape when set and displayed on a scope 


Brief Data for Operating Your Lakhovsky 


It is suggested to study some of the downloadable material 
where you may find worthwhile data on your malady 


2. Itis recommended to sit in front of the antenna about 2-3 feet 


3. Maintain a position where the treatment area is at midsection 
of antenna for optimum exposure. 


4. Keep treatment time no more than 10 minutes intervals 
Please be aware physical contact with the antenna may cause 
annoying yet harmless shocks. 

This unit is for experimental alternative health remedies. 


You Will Note Your New Lakhovsky Machine Now May be Used for Patient Treatment. 

A clear protective plastic shroud goes around the bottom and allows covering the top flat spiral coil. 
This now will make it almost impossible to contact any high-voltage parts! It will be labeled, do not 
remove unless you are qualified in handling this type of equipment 


Dr. Lakhovsky was a Russian researcher who experimented with the effect of high-frequency 
electromagnetic radiation on various parts of living organisms. 


There have been many controversial claims about the health effects of this device. The theory is that 
all cells in a living body possess an intrinsic vibrating resonant frequency that can be energized by 
an external means, and that diseased cells appear to have a weaker and different frequency, that 
can be brought back into step with adjacent healthy cells. Some researchers have exposed cells 
to this full spectrum of electromagnetic vibratory energy to investigate anti-aging effects, and 


others have looked into the possibility of cellular regeneration to see if there was any potential in the 
fight against cancer. 


We can- not make any claims to the health effects of this device, as it has not been evaluated or 
approved by the FDA, so any effects must be through the experimentation of the operator or user 
and the claims made by individuals who received treatment. 


At this point it is recommended to obtain all the complete free downloadable pages of (LSK1) book 
оп our website and familiarize yourself with the potentials, treatments and experiments possible with 
this system. Or purchase from AMAZON as the LAKHOVSKY Multiple Wave Oscillator Hand - book 


If you think (or know) you have an ailment, always consult a medical doctor before using unit 


Theory of operation 


Figure shows a block diagram of the radiating coil and Tesla driver. The antenna coil contains 
a series of concentrically wound coil rings mounted in a flat plane. These coils all possess an 
inherent resonant frequency as a function of their physical parameters. Harmonics are also 
produced and together with all the coils oscillating now produce a near continuous spectrum 
of radio frequency energy. 

A spark driven Tesla coil works wells for this application as it generates many fast steps of 
current that are rich in harmonic content that drive the antenna coil. 


Instructions 

‘Switch on the unit and note many of the antenna coil rings adjacently sparking and arcing 
between one another. Note the outer coil ring will produce weak purplish lightning type flashing 
into the open air. These are not dangerous and if accidentally contacted will produce an 
uncomfortable sensation to most people, but not extremely painful but can be extremely annoying. 
Some practitioners will demonstrate the output allowing the arc to continuously flash to their 
knuckles, proving it is not dangerous. However, we do not sanction doing this because what is not 
painful to one can be almost debilitating to the wrong person 


Itis recommended to obtain all the complete free downloadable pages of book on our website 
and familiarize yourself with the potentials, treatments and experiments possible with this 
system. We strongly suggest to purchase from AMAZON as the LAKHOVSKY MULTIPLE 


WAVE OSCILLATOR HAND BOOK contains a wealth of data on this remarkable machine. 


Downloadble Data For Further Information 
TÉ Mark Clement, Waves That Heal 47 PAGES 

‘FGeorges Lakhovsky, Radiations and Waves, Sources of Our Life 73 PAGES 
е Lakhovsky 5 PAGES 


‘FRadio-Cellulo Oscillator of бе 


View of system with our modified BTC30 Tesla coil without 
new protective clear plastic shroud 


‘This graphic is figure 14-18 from chapter 14 in the first book in this series. 


EXT! Extension tube. 


SLPI 3" Slip 

coupling Power lead is routed through the 
‘extension tube and makes. 

connection with ће output of the 


Tesla col. Keep this lead short 
and direct 
LABI 
s FS 
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11 has а metal handle 
you may want to sleeve 
over a piece of plastic 
tubing to avoid annoying 
ums when turing unit off 
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To Gaiety Daciae Probe 


A little technical theory 


Маме 


L1 to Ln represents the inductance of all ofthe сой 
CI to Cn represents the capacity ofall of the cols 

RI to Rn is the radiation resistance of each section 
Frequencys ere the sum of ће resonant sections ranging up 
to the gigahertz 


Lis the sum of Lt to Ln 
Cis the sum of C1 to Cn 
Ris the sum of R1 to Rn andis mainly 
the radiation resistance 


‘The undamped current wave from the output ofthe 
Tesla driver induces voltages at many frequencies into 
the mulî coils ofthe antenna 
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[7] ABSTRACT 


The present invention relates to a method and apparatus 
for operating an engine having a cylinder and a piston 
reciprocable therein on compressed gas. The apparatus 
comprises a source of compressed gas connected to а 
distributor which distributes the compressed gas to the 
cylinder. A valve is provided to selectively admit com- 
pressed gas to the cylinder when the piston is in an 
approximately top dead center position. In one embodi- 
ment of the present invention the timing of the opening, 
‘ofthe valve is advanced such that the compressed gas is 
‘admitted to the cylinder progressively further before 
The top dead center position of the piston as the speed of 
the engine increases. In a further embodiment of the 
present invention a valve actuator is provided which 
increases the length of time over which the valve re- 
mains open to admit compressed gas о the cylinder as 
the speed of the engine increases. A stil further embodi- 
‘ment of the present invention relates to an apparatus for 
adapting а conventional internal combustion engine for 
operation on compressed gas. 


22 Claims, 8 Drawing Figures 
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METHOD AND APPARATUS FOR OPERATING 
AN ENGINE ON COMPRESSED GAS 


BACKGROUND AND SUMMARY OF THE 5 
PRESENT INVENTION 


The present invention relates to a method and appara- 
tus for operating an engine using a compressed gas as 
the motive fluid More particularly, the present inven- 
tion relates to а apparatus for adapting a preexisting 
internal combustion engine for operation on a com- 
pressed gas. 

Air pollution is one of the most serious problems 
facing the world today. One of the major contributors 
to air pollution is ordinary internal combustion engine 
"which are used in most motor vehicles today. Various 
devices, including many items mandated by legislation, 
have been proposed in an attempt to limit th polluants 
which an internal combustion engine exhausts to the air. 
However, most of these devices have met with limited 
success and are often both prohibitively expensive and 
‘Complex. A clean alternative to the internal combustion 
engine is needed to power vehicles and other machin- 
ey 

‘A compressed gas, preferably ir, would provide an 
ideal motive fluid for a engine since it would eliminate 
the usual pollutants exhausted from an internal combus- 
tion engine. An apparatus for converting an intemal 
combustion engine for operation on compressed air is 
disclosed in U.S, Pat No. 3,383,387 issued May 27, 1975 
to Simington. The Simington patent discloses an appa 
tatus including a source of compressed ай and а rotat- 
ing valve actuator which opens and closes a plurality of 
mechanical poppet valves. The valves deliver com- 
pressed air in timed sequence to the cylinders of an 
Engine through adapters located in the sparkplug holes. 
However, the output speed of an engine of this type is 
limited by the speed of the mechanical valves and the 
fact that the length of time over which each of the 
valves remains open cannot be varied as the speed ofthe 
engine increases. 

“Another apparatus for converting an internal com- 
bustion engine for operation on steam or compressed air 
is disclosed in U.S. Pat. No. 4,102,130 issued July 25, 
1978 to Striklin, The Stricklin patent discloses a device 
which changes the valve timing of a conventional four 
Stroke engine such that the intake and exhaust valves 
‘open once for every revolution of the engine instead of go 
once every other revolution of the engine. A reversing 
Valve is provided which delivers live steam or com- 
pressed air to the intake valves and is subsequently 
Feversed to allow the exhaust valves to deliver the ex- 
panded steam or air to the atmosphere. A reversing 
Valve of this type however does not provide a reliable 
Apparatus for varying the amount of motive fluid in- 
jected into the cylinders when it js desired to increase 
the speed of the engine. Further, a device of the type 
disclosed in the Stricklin patent requires the use of mul- 
tiple reversing valves ifthe cylinders in а mult-eylinder 
engine were to be fired sequentially. 

“Therefore, it is an object of the present invention to 
provide а reliable method and apparatus for operating 
Эл engine or converting an engine for operation with з 6 
Compressed gas. 

'A further object of the present invention i to provide 
а method and apparatus which is effective to deliver a 
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2 
constantly increasing amount of compressed gas tc an 
‘engine as the speed of the engine increases. 

"A still further object of the present invention is to 
provide a method and apparatus which will operate an 
Engine using compressed gas at a speed sufficient to 
hive a conventional automobile at highway speeds. 

Tis still a further object of Ihe present invention to 
provide а method and apparatus which is readily adapt- 
{ble to a standard internal combustion engine to convert 
‘he internal combustion engine for operation with a 
‘compressed gas 

"Another object of the invention is to provide a 
method and apparatus which utilizes cool expanded gas, 
exhausted from a compressed gas engine. to operate ап 
зи conditioning unit and/or an ой cooler. 

"These and other objects are realized by a method and 
apparatus according to the present invention for operat- 
ing an engine having at least one cylinder and a recip 
ricating piston therein using compressed gas as a motive 
fluid. The apparatus includes a source of compressed 
fas and a distributor connected with the source of the 
Compressed gas for distributing the compressed gas to 
the at least one cylinder. A valve is provided for admit- 
ting the compressed gasto che cylinder when the piston 
isin approximately a top dead center position within the 
cylinder. An exhaust is provided for exhausting the 
expanded gas from the cylinder as the piston returns io 
approximately the top dead center postion 

ra preferred embodiment of the preset invention а 
device is provided for varying the duration of each 
engine cycle over which the valve remains open to 
‘admit compressed gas 1o the cylinder dependent upon 
the speed ofthe engine. In a further preferred embodi- 
ment of the present invention, an apparatus for advanc- 
ing the timing of the opening of the valve is arranged tO 
admit the compressed gas 10 the cylinder progressively 
Farther before the top dead center position of the piston 
as the speed of the engine increases. 

Further features of the present invention include a 
valve for controlling the amount of compressed gas 
admitted to the distributor. Alo, a portion of the gas 
‘which has been expanded in the cylinder and exhausted 
{through the exhaust valve is delivered toa compressor 
to be recompressed and returned to the source of com- 
pressed gas. A gear train is selectively engazable 10 
rive the compressor at different operating speed de- 
pending upon the pressure maintained at the source of 
Compressed air and/or the speed of the engine. Stll 
further, a second portion of the exhaust gas is used to 
‘cool lubricating uid for the engine or to operate an 
Sir conditioning unit. 

To a prefered embodiment of the present invention, 
the valve for admitting compressed gas to the cylinder 
is electrically actuated. The device for varying the du- 
tation ofeach engine cycle over which the intake valve 
Temains open as the speed of the engine increase com- 
prises a rotating element whose effective length in- 
renes эв the speed of the engine increases such that a 
first contact on the rotating element is electrically con- 
nected to a second contact for a longer period of each 
engine cycle, The second contact actustes the valve 
whereby the valve remains in an open position for a 
longer period of each engine cycle as the speed of the 
engine Increases. 

Sl further features of the present invention include. 
am adaptor plate for supporting the distributor above an 
intake manifold of а conventional internal combustion 
engine айе carburetor has been removed to allow air 
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to enter the cylinders of the engine through the intake 
manifold and conventional intake valves, Another adap 
or plate is arranged over an exhaust passageway of the 
internal combustion engine to reduce the cross-sectional 
aren of the exhaust passageway. 


BRIEF DESCRIPTION OF THE DRAWINGS 


Preferred embodiments of а method and apparatus 
for operating an engine according t the present inven 
tion willbe described with reference to the accompany- 
ing drawings wherein like members bear like reference 
numerals and wherein: 

FIG. 1 is а schematic representation of an apparatus 
according to the present invention arranged on an en- 
gine; 

FIG. 2 is a side view of one embodiment of a valve 
actuator according to the present invention; 

FIG. 3 is  crosesectional view taken along the line 
3-3 in FIG. 2, 

FIG. 4 i a cross sectional view of a second embod 
ment ofa valve actuator according to the present inven- 
tion: 

FIG. 5 is a view taken along the line 5—5 in FIG. 4; 

FIG. 6 is a cross-sectional view of a third embodi- 
ment ofa valve actuator according to the present inven 
tion, 

FIG. 7 is a view taken along the line 1—7 in FIG. 6 

FIG. 8 is a cross-sectional view of a gearing unit to 
drive a compressor according to the present invention 


DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 


With reference to FIG. 1, an engine block 20 (shown 
in phantom) having two banks of cylinders with each 
bank including cylinders 20 having pistons 22 recipro- 
саме therein (only one of which is shown in phantom) 
їп а conventional manner. While the illustrated engine is 
а V8 engine, И will be apparent that the present inven. 
tion is applicable to an engine having any number of 
pistons and cylinders with the V- engine being utilized 
for illustration purposes only. A compressed gas tank 23 
is provided to store а compressed gas at high pressure. 
T may also be desirable to include а small electric or ges 
compressor to provide compressed ges to supplement 
the Compressed gas held in the tank 23. In a preferred 
embodiment, the compressed gas is air which can be 
obtained from any suitable source, 

A line 25 transports the gas withdrawn from the tank 
23 when а conventional shutoff valve 27 is open. Ta 
addition, a solenoid valve 29 preferably operated by a 
Suitable key operated switch (not shown) for the engine 
is also arranged in the ine 25. In normal operation, the 
Valve 27 is maintained open at ай times with the sole 
noid valve 29 operating as а selective shut off valve to 
Start and stop the engine 21 of the present invention. 

^A suitable regulating valve 31 is arranged down- 
stream from the solenoid valve 29 and is connected by 
a linkage 3 to a throtle linkage 38 which is operator 
actuated by any suitable apparatus such as а foot pedal 
(not shown). The line 28 enters an end of distributor 
33 and is connected to an end of a pipe 35 which is 
closed at the other end, A plurality of holes, which are 
equal to the number of cylinders in the engine 21, are 
provided on either side of the pipe 35 along the length 
Of the pipe 35. 

When the present invention js used to adapt a conven- 
tional interna] combustion engine for operation on com- 
pressed gas, an adaptor plate 36 is provided to support 
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4 
the distributor 33 in spaced relation from the usual in- 
take opening in the intake manifold of the engine after a 
conventional carburetor has been removed. In this way, 

i is permitted о enter the internal combustion engine 
rough the usual passageways and to be admitted to 
the cylinders through suitable intake valves (not 
shown). The adaptor plate 36 is secured to the engine 
block 21 and the distributor 33 by any suitable appara 
tus, e.g, bolls 

‘Bach of the holes in the pipe 38 is connected in fluid- 
tight manner to а single line 37. Each line 37 carries the 
compressed gas to a single cylinder 20. In a preferred 
embodiment, each of the lines 37 js } inch high pressure 
plastic tubing attached through suitable connectors to 
the distributor 33 and the pipe 38. Each of the lines 37 
is connected to a valve 39 which is secured in an Open- 
ing provided near the top of each of the cylinders 20. In 
the ease of a conversion OF a standard internal combus- 
tion engine, the valves 39 can be conveniently screwed 
into a tapped hole in the cylinder 20 typically provided 
Тога spark plug of the internal combustion engine. In a 
preferred embodiment, the valves 39 are solenoid actu- 
ated valves in order to provide a fast and reliable open 
ing and closing of the valves 39. 

‘Each of the valves 39 is energized by a valve actuator 
41 through one of a plurality of wires 43. The valve 
actuator 41 is driven By а shaft of the engine similar to 
the drive for а conventional distributor of an internal 
combustion engine. That is, а shaft 88 of the valve actu- 
мот 41 is driven in synchronism with the engine 21 at 
Опе half the speed of the engine 21. 

А first embodiment of the valve actuator 41 (FIGS. 2 
and 3) receives electrical power through a wire 45 
Which is energized in a suitable manner by a battery, 
and a coil if necessary (not shown) as is conventional in 
fn internal combustion engine. The wire 45 is attached 
toa central post 47 by a nut 49. The post 47 is connected 
to a conducting plate 51 arranged within a housing 53 
Tor the valve actuator 41. Within the housing 53, the 
shaft 55 hes an insulating element 57 secured to an end 
of the shaft 88 for co-rotation therewith when the shaft 
55 is driven by the engine 21. А first end of a flexible 
Contact 39 is continuously biased against the conducting 
plate 51 to receive electricity from the battery or an- 
Other suitable source. A second end of the contact 59 is 
connected to a conducting sleeve 60 which is in con- 
Stant contact with a spring biased contact 61 which is 
arranged within the sleeve 60. The contact 61 is biased 
bya spring 63 which urges the contact 61 towards aside 
wall of the housing 53. 

"With reference to FIG. 3, a plurality of contacts 65 
are spaced from one another and are arranged around 
the periphery of the housing $8 at the same level as the 
spring biased contact 61. Each contact 68 s electrically 
connected to a post 67 which extends outside of the 
housing 53. The number of contacts 68 is equal to the 
number of cylinders in the engine 21. One of the wires 
Аз, which actuate the valves 39, is secured to each of the 
posts 67, 

n operation, as the shaft 5 rotates in synchronism 
with the engine 21, the insulating element 57 rotates and 
Cectrcity i ultimately delivered to successive ones of 
the contacts 65 and wires 43 through the spring biased 
‘contact 61 and the flexible contact 59. In this way, each 
of the electrical valves 39 actuated and opened in the 
proper timed sequence to admit compressed gas to each 
Of the cylinders 20 o drive the pistons 22 therein on a 
downward stroke. 
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The embodiment illustrated in FIGS. 2 and 3 is effec- 
tive to actuate each of the valves 39 to remain open for 

long enough period of time to admit sufficient com- 
pressed gas o cach of the cylinders 20 of the engine 21 
io drive the engine 21. The length of each of the $ 
‘contacts 65 around the periphery of the housing 53 is 
Sufficient to permit the speed of the engine to be in- 
‘creased when desired by the operator by moving the 
throttle linkage 38 which actuates the linkage 33 to 
further open the regulating valve 31 to admit more 
compressed gas from the tank 23 to the distributor 33. 
However, it has been found that the amount of air ad- 
mitted by the valves 39 when using the first отводе 
ment of the valve actuator 41 (FIGS. 2 and 3) is substan- 
tially more than required to operate the engine 21 at an 
idling speed. Therefore, it may be desirable to provide a 
valve actuator 41 which is capable of varying the dura- 
tion of each engine cycle over which the solenoid 
‘valves 39 are actuated, Le, remain open to admit com- 
pressed gas, as the speed of the engine 21 is varied. 

"А second embodiment of a valve actuator 41 which is 
capable of varying the duration of each engine cycle 
‘over which each of the valves 39 remains open to admit 
‘Compressed gas o the cylinders 20 dependent upon the 
peed of the engine 21 will be described with reference 
to FIGS, 4 and 5 wherein members corresponding to 
those of FIGS. 2 and 3 beat like reference numerals. 
"The wire 45 from the electrical source is secured to the 
post $7 by the пи 49. The post 47 has a annular contact 
Ting 69 electrically connected to an end of the post 47 
and arranged within the housing $3. The shaft 8 rotates 
ч опе half the sped of the engine as in the embodiment 
Of FIGS, 2and 3. 

At an upper end of the shaft 88, а splined section 71 
slidably receives an insulating member 73. The splined 
Section 71 of the shaft 55 positively holds the insulating 
member 73 for co-rotation therewith but permits the 
insulating member 73 to slide axially along the length of 
the splined section 71. Near the shaft 55, a conductive 
sleeve 72 is arranged in а bore BI in an upper surface of 
ihe insulating element 73 generally parallel to the 
splined section Tl. A contact 78, biased towards the 
annular contact ring 69 by a spring 77, is arranged 
Within the conductive sleeve 72 in contact therewith 
The conductive sleeve 72 also contacts a conductor 79 
at a base of the bore BL 

“The conductor 79 extends to the upper surface of the 
insulating element 73 near an outer periphery of the 
insulating element 73 where the conductor 79 в electri- 50 
cally connected to a flexible contact 33. The flexible 
‘contact 83 selectively engages a plurality of radial 
‘contacts 85 arranged on an upper inside surface of the 
housing 53. A weak spring 87 arranged around the 
splined section 71 engages a stop member 89 secured on 
{he shaft 58 and the insulating element 73 to slightly bias 
the insulating element 73 towards the upper inside sur- 
face of the housing 53 to ensure contact between the 
flexible contact 83 and the upper inside surface of the 
housing 53. As best seen in FIG. S, the radial contacts do 
85 on the upper inside surface of the housing 53 are 
arranged generally in the form of radial spokes extend- 
ing from the center of the housing $3 with the number 
‘of contacts being equal to the number of cylinders 20 in 
the engine 21. The number of degrees covered by each 65 
f the radial contacts 8S gradually increases as the dis- 
tance from the center of the upper inside surface of the 
housing 53 increases 
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їп operation of the device of FIGS. 4 and 5, as the 
shaft SS rotates, electricity lows along a path through 
{the wire 45 down through post 47 to the annular contact 
member 69 which is in constant contact with the spring 
biased contact 75. The electrical current passes through 
the conductive sleeve 72 to the conductor 79 and then 
to the exible contact 83. As the flexible contact 83 
rotates along with the insulating member 73 and the 
Shaft $5, the tip of the flexible contact 83 successively 
engages cach of the radial contacts 85 on the upper 
inside of the housing S3. As the speed of the shaft 55 
increases, the insulating member 73 and the flexible 
‘contact 83 attached thereto move upwardly along the 
‘splined section 71 of the shaft 85 due to the radial com- 
ponent of the splines in the direction of rotation under 
the influence of centrifugal force. As the insulating 
member 73 moves upwardly, the flexible contact 83 is 
Dent such that the tip of the contact 83 extends further 
radially outwardly from the center of the housing 53 (as 
seen in phantom lines in FIG. 4). In other words, the 
effective length of the flexible contact 83 increases as 
the speed of the engine 21 increases. 

“Аз the flexible contact 83 is bent and the tip of the 
contact 83 moves outwardly, the tip remains in contact 
with each of the radial contacts 85 for a longer period of 
tach engine cycle due to the increased angular width of 
the radial contacts with increasing distance from the 
center of the housing 53. In this way, the length of time 
‘over which each of the valves 39 remains open is in- 
‘creased as the speed of the engine is increased. Thus, a 
larger quantity of compressed gas or air is injected into 
the cylinders as the speed increases. Conversely, as the 
speed decreases and the insulating member 73 moves 
downwardly along the splined section 71, a minimum 
quantity of sir is injected into the cylinder due to the 
Shorter length of the individual radial contact 88 which 
isin contact with the flexible contact 83. Tn this way 
the amount of compressed gas that is used during idling 
‘of the engine 21 is at a minimum whereas the amount of 
‘Compressed gas which i required to increase the speed 
‘of the engine 21 to а level suitable to drive a vehicle on 
2 highway is readily available. 

‘With reference to FIGS. 6 and 7, a third embodiment 
ога valve actuator 41 according fo the present inven- 
tion includes ап arcuate insulating element 91 having a 
first end pivotally secured by any suitable device such 
‘as screw 92 to the shaft 35 for co-rotation with the shaft 
S5. The screw 92 is screwed into а tapped hole in the 
insulating clement 91 such that а tab 94 at an end of the 
screw 92 engages a groove 96 provided in the shat 55. 
Tn this way, the insulating element 91 positively rotates 
with the shaft 55. However, as the shaft 55 rotates 
faster, a second end 98 of the insulating element 91 is 
permitted to pivot outwardly under the influence of 
Centrifugal force because of the groove 96 provided in 
the shaft 55. A spring 93 connected between the second 
fend 98 of the clement 91 and the shaft 55 urges the 
second end of the element 91 towards the center of the 
housing 53. 

A contact 99 similar to the contact 59 (FIG. 2) is 
arranged such that one end of the contact 99 is in con- 
stant contact with the conducting plate 51 located cen- 
italy within the housing 53. The other end of the 
‘contact 99 engages conductive sleeve 101 arranged in 
tore 102, A contact clement 95 is arranged in the com 
ductive sleeve 101 in constant contact with the sleeve 
101. The bore 102 is arranged generally parallel to the 
shaft SS near the second end of the arcuate insulating 
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element 91. The contact 95 is biased by a spring 97 
towards the upper inside surface of the housing $3 for 
selective contact with cach of the plurality of radial 
contacts 88 which increase in are length towards the 
Омет peripheral surface of the housing 53 (FIG. 6). 

Tn operation of the device of FIGS. 6 and 7, as the 
shaft 88 rotates the arcuate insulating element 91 rotates 
With the shaft 55 and the second end 98 of the insulating 
element 91 tends to pivot about the shaft 85 due to 
centrifugal force. Thus, as the effective length of the 
Contact 95 increases, i, as the arcuate insulating ele- 
ment 91 pivots further outwardly, the number of de- 
grees of rotation over which the contact 98 is in contact 
‘with each of the radial contacts 85 on the upper inside. 
surface of the housing 53 increases thereby permitting 
each of the valves 39 to remain open for a longer period 
fof each engine cycle to admit more compressed gas to 
‘the respective cylinder 20 to further increase the speed 
of the engine 21 

With reference to FIG. 1, а mechanical advance link- 
‘age 108 which is connected to the throttle linkage 35, 
advances the initiation of the opening of each valve 39 
Such that compressed gas is injected imo the respective 
cylinder further before the piston 22 in the respective 
cylinder 20 reaches a top dead center position as the 
speed of the engine is increased by moving the throttle 
linkage 35. The advance linkage 104 is similar to a con- 
ventional standard mechanical advance employed on an 
internal combustion engine. In other words, the linkage 
304 varies the relationship between the angular pos 
tions of a point on the shaft 55 and a point on the hous- 
ing 53 containing the contacts. Alternatively, a conven- 
tional vacuum advance could also be employed. By 
advancing the timing of the opening of the valves 39, 
the speed of the engine can more easily be increased. 

"The operation of the engine cycle according to the 
present invention will now be described. The com. 
pressed gas injected into each cylinder of the engine 21 
drives the respective piston 22 downward to drive a 
‘conventional crankshaft (not shown). The movement of 
the piston downwardly causes the compressed gas 10 
‘expand rapidly and cool. As the piston 22 begins to 
move upwardly ia the cylinder 20 а suitable exhaust 
valve (not shown) arranged to close an exhaust passage- 
way is opened by any suitable apparatus. The expanded 
‘gas is then expelled through the exhaust passageway. AS 
the piston 22 again begins (o move downwardly a suit- 
able intake valve opens to admit ambient air to the 
cylinder. The intake valve closes and the ambient air is 
compressed on the subsequent upward movement ofthe 
Piston until the piston reaches approximately the top 
Sead center position at which time the compressed gas 
is again injected into the cylinder 20 to drive the piston 
22 downward and the cycle begins anew. 

In the ease of adapting a conventional internal com. 
bustion engine for operation on compressed gas, a plu- 
tality of plates 103 ae preferably arranged over an end 
fof the exhaust passageways in order to reduce the outlet 
size of the exhaust passageways of the conventional 
internal combustion engine. In the illustrated embod 
ment, a single plate having an opening in the center is 
bolted to the outside exhaust passageway on each bank 
of the V- engine while another single plate having two. 
‘openings therein is arranged with one opening over 
ach of the interior exhaust passageways on each bank 
‘of the V- engine. A line 105 s suitably attached to each 
fof the adaptor places to carry the exhaust to an appro- 
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priate location, In a preferred embodiment, the exhaust 
Fines 105 are 14 plastic tubing 

Tn а preferred embodiment, the exhaust lines 108 of 
one bank of the V-8 engine are collected in а line 107 
and fed to ап inlet of a compressor 109. The pressure of 
the exhaust gas emmanating from the engine 20 accord- 
ing to the present invention is approximately 25 psi. In 
this way, the compressor 109 does not have to pull the 
exhaust into the compressor since the gas exhausted 
rom the engine 21 is at a positive pressure. The positive 
pressure of the incoming fluid increases the efficiency 
and reduces wear on the compressor 109. The exhaust 
Bas is compressed in the compressor 109 and returned 
through a line 111 and a check valve 113 to the com- 
pressed gas storage tink 23, The check valve 113 pre- 
Vents the low of compressed gas stored in the tank 23 
back towards the compressor 109. 

^A suitable pressure sensor 115 is arranged at an upper 
end of the tank 23 and sends a signal along а line 117 
‘when the pressure exceeds а predetermined level and 
when the pressure drops below a predetermined level 
"The йе 11Tcontrols an electrically actuated clutch 119 
disposed at a front end of the compressor 109. The 
Clutch 119 is operative to engage and disengage the 
‘compressor 109 from a drive pulley 121. Also, the signal 
carried by the line 117 actuates а suitable valve 123 
arranged on a compressor housing 125 to exhaust the air 
entering the compressor housing 125 from the line 107 
‘when the clutch 119 has disengaged the compressor 109 
from the drive pully 121 

In a preferred embodiment, when the pressure is the 
tank 23 reaches approximately 600 pisi the clutch 119 
is disengaged and the compressor 109 is deactivated and 
the valve 123 is opened lo exhaust the expanded gas 
delivered to the compressor 109 from the line 107 to the 
atmosphere. When the pressure within the tank 23 
drops below approximately 500 psi, the sensor 115 
sends a signal to engage the clutch 119 and close Ihe 
valve 123, thereby operating the compressor 109 for 
supplying the tank 23 with compressed gas. 

"The pulley 121 which drives the compressor 109 
through the clutch 119 is driven by a belt 127 which is 
driven by à pulley 129 which operates through a gear 
"box 181. With reference to FIGS. 1 and 8, a second 
pulley 138 on the gear box is driven by a belt 138 from 
A pulley 137 arranged оп a drive shaft 139 of the engine 
21. The pulley 137 drives a splined shaft 140 which has 
a first gear 141 and a second larger gear 143 arranged 
thereon for rotation with the splined shaft 140. The 
splined shaft 140 permits axial movement of the gears 
11 and 143 along the shaft 140, 

In normal operation (as seen in FIG. 8) the first gear 
141 engages a third gear MS arranged on a shaft 147 
which drives the pulley 129. The shafts 140 and 147 are 
arranged in suitable bearings 149 arranged at each end 
thereof. When the speed of the engine 21 drops below a 
predetermined level, suitable sensor 151 responsive to 
the speed of the drive shaft 139 of the engine 21 gener- 
ates а signal which is transmitted through a line 183 to 
а solenoid actuator 158 arranged within the gear box 
131, The solenoid actuator 158 moves the first and sec- 
ond gears 141, 143 axially along the splined shaft 140 to 
the right as seen in FIG. 8 such that the second, larger 
gear 143 engages а fourth smaller gear 157 which is 
ranged on the shaft 147. The ratio of the second gear 
143 to the fourth gear 157 is preferably approximately 3 
от 
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In this way, when the speed of the engine 21 drops 
below the predetermined level a4 sensed by the sensor 
151 (which predetermined level is insufficient to drive 
the compressor 109 at a speed sufficient to generate the 
300-600 pounds of pressure which is preferably in the 5 

ik 23), the solenoid actuator 135 is energized to slide 
the gears 143, 141 axially along the splined shaft 140 so 
that the second, larger gear 143 engages the fourth, 
smaller gear 157 to drive the pulley 129 and hence the 
Compressor 109 at a higher rate of speed to generate the 10 
desired pressure. When the speed of the engine in 
creases above the predetermined level, in a preferred 
embodiment approximately 1500 rpm, the solenoid ac- 
tuator 155 is deactivated by the sensor 181 thereby 
moving the gears 143 and 141 to the left as seen in FIG. 
‘such that the first gear 141 reengages with the third 
gear 145 to effectuate а 1 to 1 ratio between the output 
‘Shaft 139 of the engine 21 and the pulley 129. 

“The other bank of the V-8 engine has its exhaust ports 
arranged with adapter plates 103 similar to those on the 20 
first bank. However, the exhaust from this bank of the 
engine 21 is not collected and circulated through the 
compressor 109. In à preferred embodiment, a portion 
of the exhaust is collected in a line 159 and fed to an 
enlarged chamber 161. A second fluid is fed through a 25 
Tine 163 into the chamber 161 to be cooled by the cool 
exhaust emmanating from the engine 21 in the ine 159. 
"The second fluid in the ine 163 may be either transmi 
sion fuid contained in a transmission associated with 
‘the engine 21 ог a portion of the oil used to lubricate the 30 
engine 21. A second portion of the exhaust from the 
second bank of the V-8 engine is removed from the Jine 
89 in a line 165 and used as з working fluid in an air 
conditioning system or for any other suitable use. 

should be noted that the particular arrangement 35 
utilized for collecting and distributing the gas exhausted 
from the engine 21 would be determined by the use for 
which the engine is employed. In other words, it may be 
‘advantageous to rearrange the exhaust tubing such that 
a larger or smaller percentage of the exhaust is routed 
through the compressor 109. It should also be noted 
that since the exhaust lines 105 are plastic tubing, a 
rearrangement of the lines for a different purpose is 
both simple and inexpensive 

1а operation of the engine of the present invention, 
the engine 21 is started by energizing the solenoid valve 
29 and any suitable starting device (not shown), e ® 
conventional electric starter as used on an internal com- 
bustion engine. Compressed gas from the full tank 23 
flows through the line 25 and a variable amount of the 
compressed gas is admitted to the distributor 33 by 
‘controlling the regulator valve 31 through the linkage 
33 and the operator actuated throttle linkage 35. The 
‘compressed gas is distributed to each of the lines 37 
‘which lead to the individual cylinders 20. The com- 
pressed gas is admitted to each of the cylinders 20 in 
timed relationship to the postion of the pistons within 
the cylinders by opening the valves 39 wich the valve 
actuator 41 

When it is desired to increase the speed of the engine 
the operator moves the throttle linkage 38 which simul 
taneously admits а larger quantity of compressed gas to 
the distributor 33 from the tank 23 by further opening 
the regulator valve 31. The timing of the valve actuator 
% в also advanced through the linkage 108, Stil fr- 65 
ther, as the speed of the engine 21 increases, the effec- 
live length of the rotating contact 83 (FIG. 4) or 95 
(FIG. 6) increases thereby electrically contacting a 
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wider portion of one of the stationary radial contacts 85 
to canse cach of the valves 39 to remain open for a 
longer period of each engine cycle to admit a larger 
quantity of compressed gas to each of the cylinders 20. 

As can be seen, the combination of the regulating 
valve 31, the mechanical advance 104, and the valve 
actuator 41, combine to produce a compressed gas en- 
gine which is quickly and efficiently adaptable to vari 
Qus operating speeds. However, ll three of the controls 
need not be employed simultaneously. For example, the 
mechanical advance 104 could be utilized without the 
benefit of one of the varying valve actuators 41 but the. 
high speed operation of the engine may not be as efi 
cient. By increasing the duration of each engine cycle 
over which each of the valves 39 remains open to admit 
compressed gas to each of the cylinders 20 s the speed 
increases, conservation of compressed gas during low 
speed operation and efficient high speed operation are 
both possible. 

‘After the compressed gas admitted to the cylinder 20 
has forced the piston 22 downwardly within the cylin- 
der to drive the shaft 139 of the engine, the piston 22 
moves upwardly within the cylinder 20 and forces the 
‘expanded gas ош through a suitable exhaust valve (not 
shown) through the adapter plate 103 Gf employed) and 
into the exhaust line 105. The cool exhaust can then be 
collected in any suitable arrangement to be compressed 
and returned 10 the tank 23 or used for any desired 
purpose including use as a working fluid in an air condi 
Чот system ог as а coolant for ой. 

"When using the apparatus and method of the present 
invention to adapt a ordinary internal combustion en- 
gine for operation with compressed gas it can be seen 
{hat considerable savings in weigh are achieved. For 
‘example, the ordinary cooling system including а radia- 
tor, fan, hoses, etc. can be eliminated since the com- 
pressed gas is cooled as it expands in the cylinder. In 
addition, there are no explosions within the cylinder to 
generate heat, Further reductions in weight are ob- 
tained by employing plastic tubing for the lines which 
carry the compressed gas between the distributor and 
the cylinders and for the exhaust lines. Once again, 
heavy tubing is not required since there is little or no 
heat generated by the engine of the present invention. 
In addition, the noise generated by an engine according 
to the present invention is considerably les than that 
generated by an ordinary internal combustion engine 
Since there are no explosions taking place within the 
cylinders. 

"The principles of preferred embodiments of the pres- 
ent invention have been described in the foregoing spec- 
ification. However, the invention which is intended 10 
be protected is not to be construed as limited to the 
particular embodiments disclosed. The embodiments 
are to be regarded as illustrative rather than restrictive. 
Variations and changes may be made by others without 
departing from the spirit of he invention. Accordingly, 
it is expressly intended that all such variations and 
changes which fall within the spirit and the scope of the 
present invention as defined in the appended claims be 
embraced thereby. 

What is claimed is 

1. An apparatus for operating an engine having at 
least one cylinder and а reciprocating piston therein 
comprising: 

э source of compressed gas; 
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distributor means connected with the source of com- 
pressed gas for distributing the compressed gas to 
the at least one cylinder, 

valve means for admiting the compressed gas to the 

at eas one cylinder when the piston îs in approx з 
ташу a top dead center position within te ein: 
d 

altering means for increasing the duration of each 

‘engine cycle over which the valve means admits 
Compressed gas to the at least onc cylinder as the 
speed ofthe engine increases; and 

exaust means for exhausting да as the piston subse- 

‘quently approaches approximately the top dead 
Center posto. 

2. The apparatus of claim 1 further comprising con- 
trol means Tor controlling the amount of compressed 
gas admited to the distributor means 

3. The apparatus of claim 1 wherein the valve means 
is solenoid valve secured in an opening in the cylinder 
above the level of the piston at the lop dead center 
poston. 

ч. The apparatus of claims 1 or 2 further comprising 
means for advancing the timing of the valve means as 
the speed of the engine increases such tha compressed 
fis 8 admitted progressively further before the top 
dead center postion ав the speed of the engine ir 

5. The apparatus of clair 4 wherein the means for 
advancing the timing comprises a mechanical linkage 
Connected toan operator actuated accelerator linkage 

& The apparatas of claim 1 wherein a portion ofthe 
gas exhausted through the exhaust means fs compressed 
fa compressor driven by an output shaft of the engine 
tnd is returned 10 the source of compressed gas 

7. The apparatus of claim 1 wherein a portion of the 
әз exhausted through the exhaust means ls used to cool 
transmission Nui fora transmission associated with the 
engine. 

А The apparatus of claim 1 wherein a portion of the 
gas exhausted through the exhaust means is uscd a 
ойы fluid in an airconditioning sytem 

9. The apparatus of claim 6 further comprising first 
‘gearing means interposed Between the output shaft of 
the engine and the compressor for increasing the speed 
Sb which the compresor is driven 

30. The apparatus of claim 6 further comprising 
<lutch means attached fo the compressor both Гог dis 
ташар the compressor from the output shaft of the 
ngine when a first predetermined pressure st the 
Soiree of compressed gas is exceeded and for engaging 
the compressor with the output shaft of the engine 
when the pressure at the source of compressed gas 
drops below a second predetermined pressure. 

11 The apparatus of chaim 9 further comprising 
means for both disengaging the fst gearing means 
When a predetcrainedspoat ofthe enge i cieeeded 
and engaging a second pearing mean for driving the 
Compressor at a speed slower than the frs gearing 
means when the predetermined speed of the engine В 
exceeded E 

12 The apparatus of claim 1 wherein the valve means 
в electrically actuated and wherein the skering means 

"Tolling member timed with the at least one cylin 

dor and arranged within a housing, 

би and second contacts arranged on а first end of 

"he rotating member and оп an inside surfac of the 
housing, respectively 
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means for increasing the distance of the first contact 

from the rotational axis of the rotating member as 

the speed of the engine increases such that the first 

contact moves radially outwardly within the hous- 
ing: and 

said second contact presenting а longer arc length to 

"he first contact as the distance of the first contact 
from the rotational axis of the rotating member 

13. The apparatus of claim 12 wherein the rotating 
member comprises an arcuate arm and wherein the 
means for increasing the distance of the fist contact 
comprises pivotally mounting a second end of the arcu- 
ate arm about the axis of rotation of the rotating mem- 
ber and spring means for biasing the first end of the 
arcuate arm towards а radially inward position whereby 
the first end of the arcuate arm pivots radially ош. 
wardly as the speed of the engine increases 

14. The apparatus of claim 12 wherein the rotating 
member is axially slidably received on а rotating shaft 
for co-rotation therewith, said shaft having splines with 
а radial component in the direction of rotation, and 
‘wherein the first contact comprises a flexible contact 
located on an upper surface of the rotating member, said 
"exible contact being biased against the inside surface of 
the housing which carries the second contacts whereby 
as the speed of the engine increases the rotating member 

urged axially along the splined shaft towards the 
inside surface of the housing such that the flexible 
contact is forced radially outwardly along the inside 
surface. 

15. The apparatus of claim 12 wherein the second 
contact comprises of radially extending conductor ar- 
ranged on an upper inside surface of the housing, said 
conductor increasing in are length as the conductor 
extends radially outwardly from a central portion of the 
housing. 

16. An apparatus for adapting an internal combustion 
engine for operation with compressed gas, the internal 
combustion engine having at least one cylinder, a piston 
reciprocable within the at least one cylinder, intake and 
‘exhaust means disposed inthe at least one cylinder, and 
a tapped hole in the at least one cylinder adapted о 
receive а spark plug, the apparatus comprising: 

а source of compressed gas; 

distributor means connected with the source of com- 

pressed gas for distributing the compressed gas to 
the at least onc cylinder: 

valve means arranged in the tapped hole for admit- 

"ing the compressed gas to the at least one cylinder 
when the piston is in approximately a top dead 
center position within the cylinder; and 

altering means for increasing the duration of cach 

engine cycle over which the valve means remains 
open to admit the compressed gas as the speed of 
the engine increases 

17. An apparatus as in claim 16 further comprising 
first adapter plate means for supporting the distributor 
means above an intake manifold of the engine, which 
adaptor plate means allows ambient air to enter through 
the intake manifold 

18. The apparatus of claim 16 further comprising 
second adapter plate means for reducing the exit area of 
the exhaust means. 

19. A method of operating an engine on compressed 
gas, said engine having at least one cylinder and а piston 
feciprocable therein comprising the steps ой 
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delivering compressed gas from a source to a distribu 
distributing the compressed gas to the at least one 
cylinder; 

admitting compressed gas to the at least one cylinder 
through an intake valve when the piston is at ap- 
proximately a top dad center position; 

increasing the duration of each engine cycle over 
which compressed qas is admitted to the at least 
one cylinder as the engine speed increases; and 

exhausting the remaining gas when the piston subse- 
quently reaches approximately the top dead center 
position. 

20, The method of claim 19 further comprising the 

step of controlling ће amount of compressed gas which 
в delivered to the distributor. 


14 
21. The method of claim 19 further comprising the 
step of advancing the timing of the opening of the intake 
valve as the speed of the engine increases, 
22 An apparatus for operating an engine having at 
5 least one cylinder and a piston reciprocable therein on 
compressed gas comprising: 
source of compressed gas; 
distributor means connected with the source of com- 
pressed gas for distributing the compressed gas to 


10 — the at least one cylinder; 
electrically actuated valve means secured in an open 
ng in the at least one cylinder for selectively ad- 
тїр compressed gas to the at least one cylinder 
When the piston is in approximately a top dead 
15 center position; and 
means for advancing the timing of the valve means as 
the speed of the engine increases whereby com- 
pressed gas is admitted progressively further be- 
fore the top dead center position as the speed of the 
20 engine increases. 
в 
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METHOD OF ATMOSPHERIC DISCHARGE 

INERGY CONVERSION, STORAGE AND 
DISTRIBUTION 


TECHNICAL FIELD 


‘This invention relates to the field of electrical energy gen- 
‘raion and storage in general and the conversion of atmo- 
spheric electrical discharge to a useable form of energy by 
arresting, rige and reirnsmision of lightning induced 
electrical discharge in particular. 


BACKGROUND OF INVENTION 


Lightning has always been а destructive force of nature, 
Causing death by elecimcution and starting fires both in resi- 
‘dential areas and in forests. In either case the loss of Ше and 
property is substantial. Lightning strikes have affected com- 
munication systems, and by uncontrolled arcing, electricity 
ars leading to loss of power with substantial economie Toss 

'Lightning is he number one cause of forest and am fires 
just in the United States and causes over 80 percent of all 
livestock loses due to occident. Property losses run into 
billions of dollars annually and thousands of deaths and 
injury are reported yearly. Business losses from power 
communications failure un into billions of dollars annue 
Up to now, lightning strike damage has generally been con- 
rolled primarily by grounding. 

A Tighning discharge can hove voltage of 10 MV to 100 
MV and eurent of 1 KA to 300 KA. Tt packs so mich voltage 
that itean leap a mile through the airand strike another object. 
Lightning can strike а building directly or leaping to it after 
sinking a trev or other nearby object or by following a power 
ine ean strike any object that provides an easier path to the 
ground for it than the st. Because of the lange network of 
Tines, lightning ean strike а utility pole at one point and be 
transmitted to any location in the network Because of this, 
wility companies use multiple grounding and other protective 
devices per mile to ameliorate the lightning effets. 

There has been a lot of activity in the alleviation of light- 
ning damage but none in utilizing it energy potential 

US, Pat No. 7495,168 discloses a dipole lightning con- 
ductor which can gather electrical charges from the atmo- 
sphere ducing a thunderstorm, opposite to the polarity of the 
adjacent cloud on one side and induce a different polarity on 
the other end contacting the ground. When a suficient poten- 
tial difference is reached between the dipole and the earth. a 
dielectric breakdown occurs sending a large amount of earth 
charge to the thundercloud, inducing a thunderbolt 

Tn US. Ри. Мо. 6012330, Palmer discloses a method of 
inducing lightning strikes by shooting a stam of ionized 
water into a thundercloud and triggering electrical conduc- 
‘ion through the ionized water column t the ground. In this 
invention, while ionized water is used, advantage istaken also. 
of capillary wetting of conducting mesh cable at the tip of 
‘which is tethered a balloon of conductor coated Mylar. itis 
asierto float a balloon than to pump a column of waterto any 
Significant height 

1905. Pat. No. 6,320,119 Gumley discloses a capacitively 
coupled composite air terminal with sharp and rounded end 
components for voltage manipulation to minimize electric 
ck ahead of streamers to minimize corona discharge, 

‘Kato, in U.S. Ри, No. 280,335, discloses a compound 
lightning low voltage arrester with high energy tolerance for 
power and telephone шев comprising a spark gap is con- 
ол to a serial combination of Zine Oxide arrestor and a 
cnoreindoctive resistor. By cooperative execution beween the 
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чөй gap and the Zinc Oxide metr, the Zine Oxide is 
osen 1o be ofa rating such ht thermal breakdown does ot 
Secur before the spark gap ignition voltage is reached The 
прет ensures rel and predictable discharge and 
Arrestar survival even vader niple ang лено close 
2 ‘Subbaruo in U.S. Pat. No. 4,338,648, discloses a discharge. 
counter and атана cura meer © determine ames 
еду state current and the numberof discharge eens coc 
"ig daring a thunder storma ring arrestet evan 

rera and Moses jn US. Ри. No. 361081 disclose 
айшә сей dtm and mapping stn ar sogu 
fng localized ining sirike informat on and adeti ying and 
Jti sete батат ca 

In US. Pat, Хо, 4272720, a method of ifn 
љан са ani cin леш dictan is di 
sd. indicans discharge event with по accompanying 
антар ground sinke. This mdicates thst cvm m hc 
absence of steamer there sist electrical discharge 
That can be convened and ted 

‘rand Nshondlosein 75 Pat No 7.033.406 ahh 
coer density ceramic capacitor with ney capacity of 
Si 2005 eu tnr the outlet of 1600 EV he Fansen 
in US. Pat. No. БО discloses mulilyer ceramic 
enacts comprising doped Sort cim оао 
тише lc the materie basis for US Pat No. 7.08, 
пьешь o be cantare by high dict ea 
Sam, high ably of capacitance vate, o service I 
Tow lose fitr, high insulation пошо capacitance, lnc 
lage dependence: and wide temper range а 
ictor of ue lllo fom e group of Fe Co 
or aei alloys are med 10 be perhaps jas as este as 
‘cle meti containing gol, ser lium ond ullum. 


amd may also contain Cr, Ti, Z V, A Zn, Cu, Ва, Pb, Mn, Mo 
find W. 
Although the energy density capacity is not disclosed й 


may be in the same range as US. Pat. No. 7.033406 showing 
‘pth for storing the energy tat can be extracted rom light- 
ning discharge. 

US, Pat. № 5361187, claims dielectric constant (k) of 
upto 19000 using similar group of dielectrics and processes. 
In US. Pat No. 5604.67 dielectric constant values of. 
between 11,000 and 14,000 are disclosed by the same inven- 
or with equivalent materials and processes 

‘Since these capacitors use standard powder processing 
technique, it can reasonably be expected that equivalent char- 
acteristics may be observed with naturally occuring doped 
silicates such as phyllesilicates for example, montmorillo- 
nite: (Ча Сай, (ALM) (SiO KOH 0,0. or eyelosili 
fates such as Benitoite БӘТИ5ЬО,) as base materials 
appropriately calcined and doped, 

n US. Ри. No. 6078494 mayer cerumic capacitors 
comprising "doped barium-calcium-zirconium-titanate 
dielectric is disclosed. It js claimed to Бе characterized by 
high dielectric constant, high stability of capacitance value, 
ong service Ме, low loss factor, high insulation resistance 
and low voltage dependence, and wide temperature range 
Stability. Electrodes of base metal alloys from the рор ofNi, 
Te, Co or thet alloys are claimed to be perhaps just as effec. 
tive as noble metals containing gold, silver, platinum and 
palladium and may also contain Cr, Ti, Zr V, AL Zn. Cu, Sn, 
Pb, Ma. Mo and W In U.S. at, No, $361,187, the inventors 
claim dielectric constants of up to 19000 using similar group 
of dielectrics and processes. In US. Pat. No. 5,604,167 
dielectric constant values of between 11,000 and 14,000 is 
disclosed by the same inventors with equivalent materials and 
processes, Since these capacitors use standard powder pro- 
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cessing technique, it can reasonably be expected that equiva- 
lent characteristics may be observed with naturally occuring 
doped silicates such as phylløsilicates for example, various 
grades of montmorillonite: (Na.Ca),ALMgh (SiO) 
(OH). nHLO, or cyclosilicmes such as Benitoite Bali * 
(SiO) as base materials appropriately calcined and doped. 

Although the technology to arrest lightning strikes has 
been around for at least a hundred years, this invention to 
harness and store that power has only become viable due to 
recent advances in super-capacitor technology which has 
made possible the fabrication of ultrahigh capacitance 
capacitors with very long lifetimes, high power, high energy 
densities and very fast charge and discharge rates. 

"ust as flood water, another destructive force of nature in 
times past was controlled by building dams, and from the 
dams eventually came hydroelectric power and wind includ- 
ing thunderstorms has now been осме to generate elec- 
rici, this invention describes the technology to hames the 
power of atmospheric discharges inching lightening arms 
o generate useable electrical ener. 

This disclosure also introduces the concept of an Energy 
Dam Facilities of substantial energy storage capacity capable 
ofreccivingenerey lees Irom varus energy sources such as 
Solar, Wind, Thermal Power plants and Lighting. For 
example, during à thunderstorm, electricity generated by 
wind and lightning is collected and stored. 

Lightning strikes every part of the globe but not uniformi 
‘The regions with the highest historical concentration of ihi- 
ning strikes are shown in FIG. 1с. These include Florida and 
the Gulf Coast in the Americas, the Equatorial Highlands of 
DRC, Rwanda and Burundi in Cental Africa and е Mon- 
soon Belt in Asia. 

Except forthe Americas, typically. these regions have very з, 
lite electricity infrastructure. With the capability disclosed 
here, substantial reserves ОГ electricity can be generated, 
stored and possibly traded. 

їп regions of epileptie electricity supply, disruptions in 
power do not necessarily translate into disruption in service. 
Since when power is generated, it is fed into these energy 
dams or local storage units for eventual use. Just as in water 
supply the customer is not necessarily conscious of when the 
local water company is pumping water into storage tanks or 
local dams, in energy dams, the customer need not be con 
scious of whether or when electricity is being generated by 
the utility company because the power o his home is drawn 
not necessarily live from the grid but from the local energy 
‘Soe units or energy dams 


BRIEF SUMMARY OF THE INVENTION 


A method of harnessing atmospheric discharge and storing 
said energy in a useful form for subsequent use is presented 

Since the voltage of a lighting bolt can be as high as 100 < 
MY. a methodology for safely channeling this discharge for 
storage is disclosed. 

Tis the ako the object ofthis invention to presenta store: 
medium in which an energy capacity of I MWh in a volume 
‘of under 1 m° can be achieved. 

His also а farther objective o this invention to show how 
lightening strikes on tall buildings can be hamessed to pro- 
vide energy forthe building either directly or fed into the arid. 

‘T is also an objective of this invention to present a meth- 
odology for hamessing lightening, heretofore a source of (s 
power disruptions for electricity grids and converting И inta 
useable form of energy and feeding it back into the grid. 


4 

Since cach electricity grid has a lightning suppression unit, 
‘methodology for himessing the impulse Trom these units 
from lightening strikes and fcodng it hack into the grid is 
disclosed, 

'a method of deploying anetwork ofsaid storage units along 
a utility grid is also disclosed. 

Iris also the objective ofthis invention to disclose a method 
of modifying the storage units for single building deploy- 
men 

А method of deploying said storage units as vehicular 
charging centers ven in locations not readily served by a 
utility grid is also disclosed. 

A method of manipulating the direction and movement of 
the lightening bolt in open ай locations and redirecting them 
To predetermined collection points is disclosed. 

ighming storms are some of the major causes of wild fires 
nthe world. A method of redirecting the electrical discharges 
im any given space via а network of polarized and non-polar. 
{ned collecto is presented. The discharges can be stood, fed 
to the grid or grounded. 

A method for no-spontancous discharge generation and 
storage is disclosed. And а method for adopting the method- 
ology for electric automotive deployment is also disclosed. 


BRIEF DESCRIPTION OF DRAWING 


For understanding of the present invention reference is 
made of the accompanying drawings in the following 
DETAILED DESCRIPTION OF THE INVENTION, In the 
drawings: 

FIG. lo. Picture of lightning strike over a city 

FIG. 1%. Picture of lightning strike over open plain. 

FIG. 1c: Global Distribution of Lightning Strikes: April 
1995-February. 2003. (Source: NASA). 

FIG. 2 shows a schematic of discharge collection and stor- 
age system. 

FIG. 3 shows aschematic of collection unit showing metal- 
lie composition variation: 

IG. a Shows a Schematic of composite collector showing 
polarized ends. 

FIG. S Schematic of collector network configuration with 
negatively polarized ends to manipulate and redirect light- 
ning electrical discharge away from the earth Tor eventual 
‘collection м a predetermined location, 

FIG. 6 Plan View of polarized collection network as shown 
in FIG. 5 acting o concentrate and modulate the electrical 
discharged rediret such for collection at predetermined 
location. 

FIG. Ja. Schematic showing a representation ofa network 
of varistors arranged in ows and columas with the net effect 
‘ofappying resistive arrestor in paralel and in series to eflect 
volage mitigation of atmospheric discharges prior to cole: 
tion and storage. 

FIG. Т: Schematic of varistor of power mitigation unit 
showing cascade of ZnO arrestor in series wih nor inducti 
‘resistor in parallel with spark gap. 

FIG. Te Multilayer varistor with ZnO, ZaS and WO, WS, 

FIG. 8a. Schematic showing cross section of a collection 

FIG. 8b. Schematic showing cross-section of multilayer 
ceramic capacitor of Ro. 

'9 Schematic of collection unit network mesh in for- 
емей area with air ате deployed on each tree as collection 
f oes linked in a mesh network. 

FIG. 10 Plan-view schematic of collection unit network 
mesh of FIG. 9 
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FIG. 11 Schematic showing collection unit deployment on 
сакау rinsmission poles linked in a network and fed into 
the electricity grid. 

FIG. 12 Schematic showing collection unit deployment on 
light poles or wireless Towers, 

TIG. 13 Schematic showing network of linked collection 
units and storage units on transmission lines, light poles or 
‘wireless towers fod imo the grid. 

FIG. 14. Schematic ofa system for non-spontancous atmo- 
spheric discharge generation and stompe. 

TIG. 15 Schematic of atmospheric discharge collection and 

lployable on automotive units. 
FIG. 16 Schematic ofballoon-assisted discharge collection 
and storage шй. 


DETAILED DESCRIPTION OF THE INVENTION 


This invention describes a method of hamessing the elec- 
rical energy in atmospheric discharges, including, but not 
Timited to lightning, storing said electrical energy and trans- 
citing said energy for use. To this end, as an llstralion, the 
prefered embodiments are represented in the drawings 
Shown in FIGS. 2 to 15 

‘Since lightning discharge voltages range from 10 MV to 
100 MV with current of 10 kA to 100 KA, the technology 
challenge wil be in mitigating tbe ultrahigh power which 
Tange fom 100 GW to in excess of 10,000 GW. Although 
individual strikes last less than 100 вес, thunderstorms us 
ally lst longer than 30 min. in any cloud formation and 
location. Indicating that the energy that can be mined from 
any locaton ina thunderstorm can runin excess of 50 GW-H, 
[Enough energy for 500,000 homes coasuming 1000 Wh per 
month. А! $100 per 1000 kWh, the revenue equivalent is $5 
million per thunderstorm per location, 

Та solar energy generation, the cost of a 1 MWe rating PV 
pane is about 51 million. To achieve 1 GWe the cost impli- 
Cations will be about SI billion. In fossil fuel plants, the 
construction cost is approximately $1.3 million per MWe, 
puting the cost fora 1 GWe at -$1.3 billion excluding foel, 
Carbon footprint, and other operating cost. Though thunder. 
Storms are not continuous, with storage capability, the cost 
basis Tor an atmospheric discharge energy source will be 
several orders of magnitude lower than fossil fuel or solar of 
any architecture. 

‘One embodiment of this invention is depicted in FIG. 2 
Lightning is collected at the ай terminals 10, 20 and trans- 
mined through the conductor 3010 an arrestor 40 and on to the 
capacitor 50 where the electricity is stored. From which it can 
уе extracted 60 at point of use or transmitted into the grid. 

"Thedegreeof atmospheric discharge charge collection can 
‘be influenced by the metallurgical composition of the collec- 
tors, FIG. 3 illustrates the fabrication of the collector with 
different metals of varying conductivities and atmospheric 
and electrical stability. In this embodiment, metallurgical 
compositions far the various Segments comprise Ti, Cu, A 
Other metals or their alloys can be used depending on the 
required properties and the locations of deployment 

Tn yet another embodiment of the invention as shown in 
FIG. 4, a composite collector with opposite polarity air tr 
minas 100, 110 is used. The air terminals are isolated fom 
eachother by an insulator 120. The negative polarity terminal 
Serves to deflect and manipulate the charge to the positive 
termina from which tis conducted to the storage unit 130. 

"Another embodiment of the invention is illustrated in 
FIGS. 5 and 6, In this representation, negative polarity col 
lector, 160 delet the atmospheric discharge so that they do 
not reach the ground but are deflected for collection at а 
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predetermined terminal 180 af positivepolarity and thereafter 
Storage 200. A plan view representation ofthis embodiment is 
shown in FIG. 6. 

His essential to mitigate the power of the lightning before 
storage. In one embodiment of this invention, a collection of 
‘Varistors of various power capacities, linked in series 270,280 
and 290 are connected in parallel in ies 1 o n, to achieve a 
desired capability as shown in FIG. 7a. The resultant power is 
Stored in the capacitor 300. An insulator or fuse 305 1s placed 
ft the end ofthe varistor chain to protect the capacitor 300 
‘agains overcurrent In the event of overstressing, the dielec- 
irie or varistor is deformedandthe excess current is grounded. 

ach component of the power mitigation unit is any of the 
{allowing configurations as shown in FIG, 7 A ZnO aristor 
312 connected in series with a non inductive resistor 313 and 
in parallel with a spark gop 311. The resultant curent is 
further modulated through another ZaO unit 314 and resistor 
315. A cascade of this configuration could be adopted to 
achieve the desired properties: 

Zinc Oxide has a relatively large band gap of ~33 eV at 
mom temperature. The consequence of this large hand gap 
includes, higher breakdown voltages. ability to sustain large 
electric field and high power and temperature operation. 
Because of this, ZnO is the primary component in Varistors 
and in voltage suppression devices. Zine Sulfide has а band 
gapof3 Зе forthe eubie form andas high as 3.91 eV forthe 
hexagonal form at 300K. While ZaO band gap can be tuned 
iom between 3-4 eV by alloying with magnesium oxide or 
cadmium oxide, the co-processing of ZaO with ZnS of the 
hexagonal wurtzite form should provide electrical field and 
‘other operational advantages over ZnO alone. 

Multilayers of ZnO and ZaS or as sandwich layers with 
cach other with Z10 achieving 50.9.9 mol % of ach ayer 
can be adopted to improve on the suppression properties of 
the single layer ZnO varisto as is shown in FIG. Tc Said 
varislor comprising a ceramic base body 318 of multiple 
layers, terminal electrodes 316, 317 and intemal electrodes 
E 

Alloying of ZnO with metal oxides and nitrides of transi- 
tion elements including W, Zr, Mo, Mg, Cr, and Ti may 
improve its band gap characteristics and improve is voltage 
response non-linearity. Tungsten, in tbe form of tungsten 
silicide has very unique crystallization characteristics, par- 
ticularly in the presence of dopants such as phosphorus or 
arsenic. Upon post deposition anneal, the Si in the повно. 
hiometric tungsten silicide (WSix) segregates to the anim. 
boundaries and the m interfaces. The dopant atoms ditus 
preferentially along the grain boundaries, When oxidized itis 
{he segregated silicon that is oxidized selectively. the W is 
exposed fo the oxidizing ambient of O,/AF or ON, at tem- 
peratures in excess of 700" C., tungsten oxide WOx АСЗ or 
TS] is formed. It has no corresponding crystallographic ori- 
«atin tothe underlying tungsten silicide or metal, being in 
the form of an amorphous powder. The fabrication of muli- 
layer varistors with ZnO and WSi WO,, SiO, should provide 
the flexibility of modulation of the effective grain sizes ofthe 
host material to within 0.5-10, as the case may be. This 
precise grin size coniro] provides corresponding modulation 
Of the electrical properties including overvoltage suppres- 

A schematic ofthe storage unit 320 is shown in FIG. Ва. A 
collection of capacitors 330 are connected in parallel to 
achieve а desired capacitance. A schematic of the стонз-ос- 
tion of each capacitor unitis shown in FIG. Bb. The unit 331 
withdielecwie layers 332is a multilayer capacitar comprising 
спасу stacked intemal electrodes 338, 336 connected to 
extemal electrodes 333, 334. The dicit layers may be of 
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uniform composition, or layers of different compositions 
optimized Tor flexibility in the modulation of desired ace 

al: physical und сабу prope 

орка in excess yyer wih energy storage 
capaltyof | SMW hisrepotedas being possibleby existin 
эп. With compositional and manisturing improvemete 
sedo lese beathnarisareexpocted tobe читава. 
making possible energy storage capacities of up 1o 1 GWA. 
Suticientenergy for 1000 households consuming 1000 WA 
of electricity per month for one month 

Lightning storms are a major cause of wildfire. To address 
this: EE yt another embodiment of is invention as pre 
ebte p aic terminals 360aresetupona section of 
{eee and connected by a conductor 370 in а mesh array as 
shown in FIG. 10. The impinging charge is wansmited 
Trou condoctor am suppressor unit 390 and 
‘tothe storage unit 400. 

Vilis transmission lines usually have lightning collectors 
along the length of the nctwork In this invention as demon 
зме in FIC. 11 air Terminals 440 deployed transmission 
poles 450 are linked by а polarized conductor 460. At prede- 
Termina. lesions the impinging charge is conducted 
through a suppression unit 49 and thereat inno е oce. 
‘nt S00. The stored energy is periodically released ino the 

ri. 
inet another embodiment o b invention, air terminale 
‘10 are deployed on light poles 520. The collected charged 
ооо and stored in storage uit $6 

“in another embodiment, the aif terminal'eolleetion units 
E tomers The charge could 
® ашый individually a each lower loaton or linked in a 
etworesshown in FIG. 13. neither eas the stored energy 
te tse ar each individual location or fed ino the grid $70, 

Inthe absence of «thundercloud Палка flash can be 
generated by the mediation of the natural bias between he 
‘Soul and ground. This is demonstrated in FIG. 14, where a 
parani aakri eight reaterthon nearest 
{ound elevation or nearest structure. Te erated elevation 
nd ias facilites cloud to ground discharge ven when here 
iso active lightning tora The coming hore isolated 
By an insulator 6M and огей in the storage unl 610. 

in yet another embodiment of this invention, a balloon of. 
conducive material злобе toa terminal via a mesh ine of 
Conducting material, The balloon captures cloud to cloud 
"changer which ar tamed down to storage, a yet 
заковат cnbediment ths ter lie muy be weted by a 
conducive solion such as but aot mite to sak зоо to 
facilite the discharge conduction. 

er bkre mal nan sshown in FIG. 15. 
таа isolated collection system as shown here, the air tm 
т] 620 which may be biased or unbiased is connected 10 a 
Gilecoustrge unt 680, 660 respectively by conductor 
(40 and isolated by a dielectric or insulator 670, Should the 
discharge exceed the capacity ol the isolation, the isolation is 
‘ridged andthe charge grounded This isolated сова 
sytem is particularly useful where there i по ty ari 
rc n very emote and isolated locations. 

This sole collection capability enables deployment on 
individual houses and Фока Tam. Tn elect automotive 
recharge sions Шэ capability enables he location ofthese 
facies in any location even those not seed by regular 
балау wits ins, 

In isolated rural areas, the deployment ofthese isolated 
collection unis enables ihe provison o electricity whee 
hcic grid вышла выс practical. The 
Storage units can he deployed in banks os the estimated antic! 
pated usage бана 
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In another embodiment of this invention, the isolated col 
Jecion wai is modified 10 be portable for deployment on 
automobiles. The charge ia the storage unit is ink withthe 
Sutomohil'scleciricalpomerorstocec unit Аснер: 
San replace the power storage unit of the automobile for pure 
EV or hybrid cars Additionally, it can ump these cars irom 
the grid. With tbe mhias industry plans for electis or 
hybrid cars the обои for changing these cam either in 
garages or charging stations is somewhat limited, The capa- 
ну 1o both "charge as you go” amd unplug rom the grid 
‘would expand the їйї significantly 
la yet another embodiment of dis avention, the isolated 
collection тй is deployed on trains. This could be in com- 
‘terri directly Го rom the prid, or longa ins 
"o augment or replace the бай foel used. 
itis understood thatthe presenation of these tps in this 
disclosures notexhastive. Only he рачето embodiments 
утик end but few ofthe examples memir 
areshovn and described in the presentdisclosure. shoul be 
‘ready apparent to those of оті skil inthe art that the 
invention is capable of use in various other combinations, 
eavisonmeals and applications and is capable of changes or 
modifications within the scope of the inventive concept as 
expressed herein. These changes and пень may be 
made without deparing fon the spiri and scope of the 
Invention a se forth inte append claims. 
The invention claimed i 
1A method of convering an atmosphere electrical dis- 
charge ino a 
sable fum ی‎ energy comprising 
"ellen the discharge to ana emia 
ore Sepe аш кіші ога polarity te i r= 
minal tinge opposite polarity to the polarity ofthe 
Separate ait terminals; 
ing the dschage va their ی‎ power 
вов (єр down) unit via a conducting wit 
‘Connected ot арапша. wherein sid power 
во unit is nol a talon, 
reducing voltage of the discharge vis the power mitigat- 
ing unit médultod according to a ораму of he 
power igang uni whercin the discum is 
founded it in eee ofthe capacity, and wherein the 
ower йрй wat reduces the voltage of the di 
Share from approximately higher than 100 МУ 
(mapa ol and ОО (kile amperes) 1o below 20kV 
(kilo vol), 10 kA; and 
storing the discharge with the reduced voltage in an 
езу storage uait connected to he power mitigating 
unit the storage unit comprising modules of high 
egy density capacitors and he storage unit ds 
ing ааа energy ioa power виа orto 
an appliance 
2. The method of claim 1 wherein the discharge is caused 
y incident hing and wherein he reso and ngang 
Vat cones an ay of self healing vari in sees and 
тап chosen to ensure tol conversion ofthe discharge to 
обра level suitable for scrap in sid capacitors, 
'3. The method of cli 1, where the power mitigation wait 
a configuration selected from а group consisting 96 
TO) sage 2n0 variar, 
{b) Zine Oxd aeter connected in sees with а по. 
Inductive resistor, 
(© ZineOxiearesterin sees witha E resis 
orandin parie witha spark gap and 
казса of configurations as decribed in (c). 
4. The method of clam 1 wherein the storage unit om 
prises modular атау of high energy density multilayered 
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dope ceramic capacitors with storage capacity of 10 kWh 
(kilowatt hour) to 1 GW: (арзан hour) and volume 0.1 to 
Tm and up to 1000 units. 

. The method of claim 1 in which the ir terminal and the 
storage unit are configured in a mobile nit and deployed on 
mobile platfonn having а battery, wherein the mobile unit 
provides the electrical energy to power the battery without a 
need fr recharging the battery at fixed charging locations. 

'6 The method ofc 1 wherein he storage unitis located 
in a charging station, and wherein the storage unit includes 
modular capacitors for charging an «осн vehicle from the 
charging station. 

7. The method of claim 1 wherein the air terminals are 
deployed on buildings, wherein a portion of the electrical 
energy stored is used by the buiklings and wherein a portion 
felctical energy is stored in a central energy storage facil- 
ity coonectd а plurality of storage units. 

S. Themthod of clim 1 wherein the said storage units are 
посе underground. 

9. The method of chaim 1 wherein the storage unit is 
receives energy foods from more than one electricity genere- 
tion sources, cach source being selected fim a group con- 
sisting of Thermal energy source, Hydro energy source, Solar 
energy source, Wind energy source and Lightning energy 

10. The method of claim 4 wherein the ceramic capacitors 
ме fabricated to provide modulation of effective prain sizes 
Within a specified range 

1. The method of claim 4 wherein the multilayer ceramic 
capacitors comprises dielectric layers of varying composi- 
tions individually ør as sandwich layers with each other con- 
taining Barum-Titanate silicates as host material doped with 
Zr, WSi2/WO3 to modulate grain growth to between 0,1 o 10 
pn, saidmodulation providing corresponding control of elec- 
Tical and reliability properties 

12. The method of claim 2 wherein the varistors comprise 
multilayers of ZnO and ZnS individually layered or as sand- 
Wich layers with each other with ZnO achieving $0-99.9% of 
each layer, said layers being alloyed metal oxides oftransition 
elements 1o improve voltage response non-linearity. 

13. A method to protect а position from impact of an 
айа! 

discharge caused by lightning the method comprises redi- 

recting the electrical discharge from the position via an 
пау of air terminals t an aie terminal of a collection 


unit, said collection unit comprising a power mitigating 
unit and a storage unit and wherein the power mitigating 
unitis nota transformer, the air terminal ofthe collection. 
"mit biased with a first 
polarity, each of the array of air terminals biased with a 
second polarity with a magnitude, the second polarity 
opposite to the first polarity, wherein the redirection is 
controlled by the magnitude and the second polarity: 
and 

storing the electrical discharge in the collection unit 

located significantly removed from the impact position. 

M4. The method of claim 13 wherein the discharge edic 
tion is via a biased conductor to the collection unit. 

15 The method of clim 13 wherein the position i located 
їп an aren ofa forest, Wherein the array of air terminals are 
deployed om trees in the forest, wherein tips of the ary of air 
terminals are positioned in close proximity to treetops of the 
trees, and wherein the discharge is fod into an electricity grid 
as electrical energy from the collection unit. 

16. The method of claim 1 wherein the storage unit is 
connected to electrical power lines of the power grid and 
‘wherein the electrical energy is fed back into the power prid 
Via the electrical power lines. 

17. The method of claim 1 wherein the strage unit is 
located ata telecom tower, a light poles or other free standing 
запит with a need for operational energy and wherein the 
electrical energy from the storage unit is used for the opera- 
‘onal energy 

18. A method of generation of atmospheric discharge, the 
method comprising: 

modulating bias ofa dipole air terminal conductor to cap- 

ture charges rom clouds o ground without cecurrence 
of natural lightning, the conductor including a balloon, a 
Terminal and a tether line connecting the balloon and the 
terminal. wherein the bias hasa magni 

controlled by the modulation relative to the 
‘wherein the tether lineis a conductive cable soaked byan 
ionic liquid including salt solution to facilitate conduc: 
tion ofthe charge, and 

storing the charge in a collection unit comprising power 

‘mitigation unit and а storage unit wherein said power 
mitigation unit is not a transformer, feeding said change 
into an electricity grid or appliance, 
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SYSTEM FOR RECOVERING AND USING 
THE ELECTROSTATIC CHARGE 
GENERATED BY LIGHTNING 


сво 


EFERENCE TO RELATED 
APPLICATION 


10001) The invention described and claimed hereinbelow is 
эво described in Spanish Patent Application ES 2009 01924 

led on Sep. 29, 2009. This Spanish Patent Application, 
whose subject matter is incorporated here by reference, pro- 
vides the basis for a claim of priority of invention under 35 
USC. пама) 


BACKGROUND OF THE INVENTION 


[0002] The present invention relates io a system which 
allows the recovery and use of the electrostatic charge present 
in the atmosphere during storms which generates lightning, 
thereby achieving the transformation of natural energy into 
electrical energy useful for domestic and industrial consump- 
tion, while providing essential and adequate protection to 
persons, animals and property against the aforementioned 
atmospheric electrical phenomena. 

[0003] Different technical and scientific arguments relative 
to the effective application of the system that is the object of 
his invention will be explained in detail in this description, in 
addition to describing the elements that compose the afore- 
mentioned system. 

[0004 During an atmospheric storm formation process, 
variable electrical fields appear which are responsible for the 
generation and appearance of lightning, which are discharges 
between the ground and the atmosphere. As а result of the 
generation of electrical charges within the cloud, the atmo- 
Sphere increases йз electrical potential, inducing a variable 
ground voltage 

[005] t has been scientifically proven that if this ground 
voltage is controlled, the current Meng through the ground 
San also be controlled, thereby adequately leveraging the fll 
potential of this energy. 

19006] This will primarily avoid the electrical saturation of 
hat area, which could са, excite or create а lightning bolt 
therein and, secondly, this energy may be accumulated in the 
most adequate manner. 

10007) This process for recovering energy from the atmo- 
sphere is carried out before and during the fist phase of the 
generation of lightning charges. The effect of attenuating the 
lectica field ofthe atmosphere causes he disappearance of 
the lightning discharge to ground, оп nol having sufficient 
potential for formation thereof, thereby allowing prevention 
and protecting persons, animals and property. 

19008] Widely known are the experiments and achieve- 
ments of Benjamin Franklin ia the 18° century, inventor of 
the passive lightning conductor equipped with a priming 
device or those developed subsequently using the “multi: 
point” system, the action of which is based on ionisation and 
excitation, constant or by impulses, of the eleetro-atmo- 
Sphere Ва in order to capture the lighting discharge. 
[0009] Mention most be made of radioactive lightning con- 
ductors, currently in disuse for evident safety reasons due to 
radiation hazard; likewise, other devices based on the filtra- 
tion of high frequencies and harmonic components are also 
known to exist, equipped with two or more external electrical 
connections and having different components such as cil, 
resistors and condensers, duly connected and having the nec 
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essary siliceous sand for absorbing the thermal inertia pro- 
duced when the system functions as а whole 

10010) Reference is made herein lo patent of invention P 
20020246402 by the same inventors, which relates to a deio- 
nising lightning conductor of electrostatic charge, based on 


three insulators equipped with a variable noble gas dielectric 
[0011] According to the data provided by the world meteo- 


‘ological detection system, more than four thousand storms 
form in the Earth's atmosphere every day, which generate 
around eight million lightning ol 
[0012] The phenomenon called “lightning” is the electrical 
‘action caused by the saturation of electrostatic charges gen- 
erated by the progressive accumulation of an electric field 
between the ground and the cloud, during the atvation of a 
турка stomm. 
[0013] This phenomenon is randomly present as ofan elec: 
{eo-atmosphere potential of 10745 KV. Itis generated between 
Two points of attraction of different polarity and same poten- 
til fr the purpose of compensating the saturation of the 
electrostatic charge, Lightning charge density is proportional 
To the saturation of the electrostanie charge of he area: the 
higher the charge density, the higher the risk of generating a 
tracker or “leader” and, subsequently, a lightning discharge. 
10014) Lighting charge intensity is variable, depending on. 
critical moment when the resistance in the air between the 
тко transfer points break down: И wil also be influenced by 
serially exposed materials such as soils, rocks, wood, iron or 
Other metals, lightning conductors, car wires, ete. A Tight 
ning bolt can transport an average charge of 20 GW of power 
persecend, equivalent to one hundred million ordinary inca 
escent ight bulbs. 
[0015] This electrical phenomenon is represented in the 
form ofan electronic shadow, which determines the elements 
‘hat will be feted by charge exchange. 
10016] Studies carried out on the elociro-stmospheric i 
ї ground level revel that charge distribution during the 
generation of the high-voltage field is not statie but rather 
dynamic, on being randomly formed and generating the mov- 
ing tracker or leader and different geographical points at the 
Same time. The intensity and locaton of this electronic 
shadow. can change radically and affect the low or lateral 
arcas af high structures or buildings. 
[0017] The behavioural study of а conventional pointed 
lightning conductor bas demonstrated that ey genet, toa 
greater or lesser extent, electromagnetic effects in the instal 
lations themselves, as well as in neighbouring installations, 
upon capturing the lightning bolt. In the case of ionising 
lightning conductors, accidents frequently occur for this rea- 
10018] Recently, enhancements made im electrostatic 
charge deionising lightning conductors through the applica- 
tion and incorporation of new technologies, sach as а special 
ble adaptable to different forms of energy transport, elimi- 
nates causes of accidents and improves the reliability of the 
‘Facilities, in addition to acting within an ecological electrical 
environment free of electromagnetic interferences- 


SUMMARY OF THE PRESENT INVENTION 


10019) Accordingly itis an object ofthe present invention 
то provide a new system which allows recovering and using 
the electrostatic charge generated by lightening and provides 
for highly advantageous results. 
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{0020} In keeping wth these objects this system allows to 
over all levels of electrical risk, diversity i the уре and 
polarity of lightning bots far any type of suc. isan 
Thdvi and collective protection system which bases its 
Sporting principle on the orderly transformation of ions 
Tossing ina cua, ond is wef or working at ow voles 
and previously be derived 1o an accumulation area. 

ИЛ] The sem le composed of an extemal electrode 
Sting as an ecological ining conductor, an let con- 
Фаш, designed and calculated for a wide range of ren 
ies: md hing mti corrosive proiection and an intelligent 
Sanh wire complemented by energy accumsan dise 

ator electrodes, capable of derving all current leakage to 
Earth, alt ot sid components being controlled by a micropro- 

stor which manages the energy v itappe controlling is 
intensity, в well as the charge of the aforementioned acc 

‘ular for subsequent consumption. 

10022) Tho systern also incorporates an sm based alert 
device, both prive and publie, or occupational risk preven- 
tion management against iyhihing risk: 

{0023} Atmeieoroiogseal evel he system allows ао be 
‘Shine ect othe behaviour of tae cete el, lem 
peratures, atmospheric pressure, humidi and quantity of 
pcs 

T0024] The invention being described incorporates mag- 
так eld detectors ond detectors for controlling carth lei 

ge curent inst for subsequent analysis thereof and the 
ори alarms These detectors send tho information t 
‘he misoprocsto, upon recording the abi magnetic ld 
[0025] The deionisation system ofthe lightning conductor 
seli facilitates the appearance of mal currents in the can 
‘wire, where charges Ше iafelligently весе for subse- 
uent use беге. Depending on the intensity ote natural 
Sih cleric feld the seological Вир conductor system 
esee be appearance of an earth cake curent ieh 
Tas rough the ceca condctor from the tang 
омма. sy speaking, 10 йе eal wire Тела 
Sent system regulates ea resistance in order o generate 
more ог les change and divert energy to the accumulators or 
{0 the ence intelligent ear we 

[0026] The inteligent cart wire incorporates an electronic 
System which automatically regulates sown electrical еі» 

ance wih ference the physical earth. This conl system 
allows controlled energy transer maintaining a resistance oF 
Jess than 5 ohms inthe carth instalation during the four 
seasons of the year and varying, a3 required, the electrical 
conduc of the physical салі and ts huni шошо 
facilite or stop leakage currents 

10027) The intelligent earth wire consists of special lc 
trodes, according o the type of soil andlor terrain, aimed at 
ПБ curent leakage and avoiding corrosion of the 
metals. These electrodes are installed conveniently protected 
эришип the aggressiveness of any chemical or eleciroehemi- 
eal reaction, 

[0028] The novel features which are considered as charac- 
{erste for the present Invention are set Torth în particular in 
the appended claim. The invention Б however, both asto 
its consiruetion and its method of operation, together wih 
atonal objects and advantages thro, wil be best under 
Sood fom the following description of specifie embodiments 
When read in connection with the accompanying wings, 


BRIEF DESCRIPTION OF THE DRAWINGS 
19029] FIG. 1 is a longitudinal diagram ofthe system in 
accordance with the present invention, illustrating the Layout 
of the different components thereof 
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[0030] FIG. 2 shows an omer view ofthe ecological light- 
"ing conductor ofthe inventive system; and. 

[0031] FIG. 3 is a complementary view of the preceding 
gure, showing а fully sectional view of the lightning con- 
ductor ofthe inventive system: 


DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 


10032) А system for recovering and using the electrostatic 
charge generated by the lightning of the present invention 
includes an ecological lightning conductor 1, disposed on a 
mast 2, which is installed at the highest point of the existing 
Structure by means of adequate bearings or on a newly built 
Tower, an electrical conductor 3 and ап intelligent cath wire 
4 

[0033] The electrical conductor 3 is connected by one end 
to the mast or low electrical resistance electrode S of the 
lightning conductor I, and connected to the intelligent earth 
wie 4 by the other end, вай! conductor incorporating a series 
Of probes 6 and magnete field detectors 7 that will send 
information to the microprocessor 8 

[0034] These data, recorded by the microprocessor В, are 
Sea 1o a mainframe computer 9 where they are processed, 
being immediately displayed ona sereen or sent o an "Inter. 
те'Чуре duta transport network. 

10035] The intelligent each wire 4 is equipped with a con- 
"rol device 10 which will analyse, in real time, the cath 
current leakages, sending the data 1o the aforementioned 
mainframe computer 9. Depending on the intensity of the 
еа the system will manage the information, generating 
alarms or modifying the processes for sending current to the 
energy accumulators 11, disposed next to the intelligent arth 
‘wire. This earth wire 4 also has бран electrodes 12 at 
ground lev 

10030] The ecological lighting conductor Ваз toroidal- 
shaped body 13, closed by its upper part by an up per frame 14 
and completed by a lower frame 15 whereto, in the central 
appendix 16 оГ its lower рап, is fixed to the mast or low 
‘cts resistance clecirode $ 

[0037] The dielectric product, which is essential for the 
‘object to act as a lightning conductor in itself, is disposed in 
the interior ofthe toroidal body 13 ofthe ecological lightning 
conductor. The dielectric product can be of noble gas. 
10038] The previously described characteristics ofthe sco- 
logical lightning conductor confer the quality of deionising 
lightning conductor to this system component, which allows 
the appearance, аз mentioned earlier, of small currents in the 
intelligent earth wire 4, where the charges are accumulated 
for ther subsequent consumption in the energy accumulators 
и 

10039] During a storm process, a high-voltage field is gen- 
‘erated at ground level which is proportional to the charge of 
the cloud and the distance that separates it from the ground. 
19040] Asof'a certain magnitude ofthe natural electric field 
оп the physical earth, the equipotential installation of earth 
wires of the system facilitates transfer of the charges through 
the electrical conductor 3, charges which, regardless of their 
polarity, are concentrated on the mast or lower elecimde Sof. 
{he lightning conductor 1, disposed at the highest point of the 
installation that configures the system, which is connected 10 
the earth wire by means of the electrical conductor 3. The 
current that cireulates through the lightning conductor-con- 
duclorearth wine system i proportional о the charge within 
the cloud 
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[0041] The low resistance of this mast or lower electrode $ 
‘ofthe lightning conductor 1, facilitates the capture of oppos- 
ing charges in the electrode or upper body 13. During this 
energy transfer process, a small current Bow takes place 
Between the cathode and anode in the interior of the lightning 
conductor, in the direction of the current По. 

[0042] The resulting effect causes the appearance ofa weak 
leakage current that derives o the electrical earth wiring of 
Же installation, which is controlled by а mieroprosessor В 
‘which, in tum. causes current shunting fo an accumulation 
System 11 orto dissipator electrodes 12 at ground level. 
[0083] The evolution of the eletro-amospherie phenom- 
enon is recorded in a database by means of electric probes 6 
installed in the electrical conductor 3, disposed between the 
lightning conductor 1 and intelligent carth wire 4, and mag- 
netic field detectors 7. The data are stored, in real time, in a 
microprocessor 8 thanks to the transfer of data from the 
probes 6 to the mainframe computer 9, via radio or conductor. 
These dua may be viewed on a PC screen and statistics 
calculated, both real time and historical, for the purpose of 
carrying out electromagnetic and electrical prevention stud- 
19048] The novel technology ofthe system that is the object 
of the invention, and which is being described, allows opti- 
‘sation af instal process management and enhancement 
of personal electrical safety. 

10045) Depending on the intensity of tbe current that flows 
through the conductor 3 towards the carth wire 4; high loci 
field alarms may be generated. consequently alerting of the 
risk of electrical storm in the area, with lightning activity. 
10046) Having sufficiently described the characteristics of 
he system thats the object ofthe present invention, we must 
point out that any variation in dimensions, shapes, types of 
materials and layout of the different components shali not 
ker the essentiality of the invention and may be necessary 
‘according to tbe protection requirements of the desired aren, 
busedon factors suchas the geographical area, environmental 
context and dimensions. 

10047] “It will be understood that each of the elements 
described above, or two or more together, may also find a 
useful application in other types of constructions differing 
from the types described above. 

looss] While the invention has been illustrated and 
described as embodied in a system for recovering and using 
the electrostática charge generated by ligmtening, it is not 
intended to he limited to the details shown, since various 
modifications and structural changes may be made without 
departing in any way from Ше spirit of be preset invention. 
10049) "Without further analysis, the foregoing will so folly 
reveal the gist of the present invention that others can, by 
‘applying curent knowledge, readily adapt it for various 
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applications without omitting features that, from the stand- 
point of priar ant ily constitute essential characteristics of 
{he generic or specific aspects of this invention, 

What is claimed ав new and desired to be protected by 
Letters Patent is set forth in the appended claims 

LA system for recovering and using an electrostatic charge 
generated by lightning and being present in an atmosphere 
during storms for transforming a natural energy into electrical 
energy and providing а necessary protection to persons, ani- 
mals and property, the system comprising components 
achuding an element selected from the group consisting ofan 
extemal electrode and an ecological lightning conductor, a 
mast fixing said electrode, an intelligent carth wire, an elec- 
"rcl conductor joining said element to sid intelligent earth 
wire, nergy accumulators, dissipation electrodes, сване 
probes, magneti field detector, and à microprocessor coa- 
Trolling ali the components ofthe system and transferring data 
Toa mainframe computer, 

2. A system for recovering and using the electrostatic 
charge as defined in claim 1, Wherein said ecological Tight- 
ning conductor has a toroidal shaped body housing contain- 
ing a dielectric product, an upper frame closing said body, a 
lower frame completing said body; and a lower central appea- 
dix in which a member selected from a group consisting of 
Said mast and а low electrical resistance electrode is fixed, 

3. А system for recovering and using the electrostatic 
charge as defined in claim 2, wherein said toroidal shaped 
boydofsaid ecological lightening conductor contains a noble 
a 

4. A system for recovering and using the electrostatic 
charge as defined in claim 1, wherein said electrical conduc- 
tor has one end connected lo a member selected from the 
group consisting of a mast and an electrode and js designed 
ora wide range of frequencies and has adequate anti-coro- 
sion protection. said electrical conductor also having another 
end joined to said intelligent earth wire, said electrical coa- 
"licor incorporating sd electi probes and sad magnetic 
field detectors. 

5. А system for recovering and using the electrostatic 
charge as defined in claim 1, Wherein said intelligent earth 
‘wire is provided with disipator electrodes at a ground level 
according to a type of a component selected from the group 
consisting of soil, terrain and both. 

%. А system for recovering and using the electrostatic 
charge as defined in claim 1, further comprising a control 
device analyzing earth curren! leakages in real ime and send- 
ing data to the mainframe computer, generating according to. 
‘leakage intensity, alarms or modifying a process for sending 
Current to sid aceumultom 
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WARNING 


The author of this book is not a professional engineer 
nor hashehad formal training in the design or operation 
of high voltage devices. The author is an amateur but 
has been successful in building and operating the de- 
vices discussed herein. 


The methods that he used and describes are presented 
merely as guidelines for other amateurs in developing. 
similar devices. These devices can be dangerous, possi- 
bly even lethal, and dangers have been pointed out 
‘wherever possible. Since the authoris nota professional 
inthis field, there may well beother dangersinvolved in. 
the building and operation of the devices described. 


The author hereby disclaims any liability for injury to 
persons or property that may result while using this 
project book, and the author does not intend by this 
publication to explain all dangers known ог unknown. 
that may exist in the building and operation of this 
project 


Lindsay Publications Inc has not built this project nor 
does it endorse the methods described. Lindsay Publi- 
cations Inc assumes no liability for injury to person or 
property that may result form used of this information. 
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Every text've sen on the subject of electrostatics seems to begin 
with a history of the subject. A. D. Moore, one writer whose works 1 
particularly enjoy, said that if cavemen had cats that rubbed up 
against themthen they mustcerlainly have beenawareof he presence 
of static electricity. Thereare theories now going around the scientific 
community that claim lightning triggered the formation of the first 
chains of DNA. I'l take thatone step further and guess that lightning 
began the evolutionary process that created our species. 

Static electricity is one of the most fascinating and possibly most 
overlooked fields of modem electronics. We all takestatic for granted. 
Before began experimenting with staticelectricity it would have been 
very difficult to convince me that it was easy to get 3500 volts from an 
old plastic bottle or 10,000 volts and more from a rubber band! Even 
now as I watch one of these tiny generators in action it is difficult to 
imagine that it is producing these voltages. 

‘Asyou learn about electrostatics you will find many strange and 
‘wonderful experiments to perform. Forexample, itis possible tomys- 
teriously levitate objects, blow a candle flame to one side with an 
invisible wind, and to light neon bulbs without wires. 

Therearemotorsthatcan bebuilttorun on static electricity! Well- 
made electrostatic motors are so sensitive that they have been pow- 
eredby theearti'snatural electrical charge alone! Connect your motor 
toan antenna, and off it goes! 

In addition to the many curiosities static electricity makes pos- 
sible, there is also the potential for serious research with many as- 
tounding possibilities. 

Consider the work of Professor John G. Trump, formerly of the 
Massachusetts Institute of Technology. Professor Trump points out 
thatelectrostatc forces are the most powerful forces known in nature 
-stronger by far than gravity or magnetism Professor Trumpdemon- 
strates the practical application of electrostatic generators with the 
following illustration: 


Consider two conductive plates, 100 square inches in area, facing 
‘eachother and separated by an insulator. Ifthe platesare each charged 
‘oppositely to 300 volts per centimeter the force of attraction between. 
them will beone2,000th ofa pound. Increase this charge to30,000 volts 
per centimeter and the attraction escalates to half a pound. Now 
increase this voltage to the order of three million volts per centimeter 
and the force of attraction jumps to5,700 pounds! As Trump has said 
"Force of this order has more than a passing interest for power engi- 
neers.” Trump and his colleagues had been pursuing the creation of. 
electrostatic generators they hoped would one day rival modern 
electromagnetic generators. 

Just how much electrostatic energy is theoretically possible? 
Consider analuminum cube only onecentimeter square. Imagine that. 
all the electrons in that cube were removed and kopt one meteraway. 
‘The cube hasonly positive charges, and the electrons one meter away 
only negative charges. Since positive and negative charges attract, 
what would be the force of attraction generated between them? The 
answer turns out to be an astounding thirty-two million million 
million pounds! Professor A.D. Moore, an expert in electrostatics, 
points out that this force would be equal to the weight ofa steel cube 
76 miles high! 

Of course, as much fun and as inspiring as it is to ponder the 
theoretical world of electrostatics, back in the real world we find that 
electrons don't leave home so easily. The most useful electrostatic. 
inventions to date make use of the ‘little’ forces of electrostatics. But 
keep that cube in mind and let everyone wonder why you have that 
curious smirk on your face whenever you run your generator. 

What voltages are possible for the experimenter? The four easily 
assembled generators shown in the following text will give you an 
idea. Each one intentionally operates ona slightly different principal 
of gathering an electrostatic charge. If you build them, or just simply 
become familiar with them, you will develop a understanding of the 
most popular ways of generating static electricity. 

Iamconfidentthatif you becomeacquainted with these machines 
you will have no difficalty atall in constructing many others of your. 
‘own design. The reason that I am so confident is that I designed and 
constructed all of these machines to teach myself about electrostatics! 
Each machine represents the best of my thoughts at the time I con- 


structed it, 

‘You will soon find that it is easily possible to construct a static 
generator capable of producing 50 to 100 thousand volts! If you area 
craftsman, 200 thousand volts and more can be obtained by optimiz- 
ing the designs of the higher power generators such as the Van De. 
Graaff shown later in the text. 

Electrostatic generators are also remarkably inexpensive. With a 
little foraging through the surplus bins, no generator in this text cost 
me more than $30 to build! [know of no other way to approach these 
voltages for such a low cost. 


A Little History of the First Practical Generators 


‘The first electrostatic generators produced their voltage with 
friction. Towards the end of the 17th century Otto von Guericke, an 
amateur physicist from Magdeburg, developed the first practical 
electrical machine - an electrostatic generator. What follows are his 
‘own instructions for building one: 

“Secure one of the glass globes which are called phials, about the size of 
a youngsters head; fll it with sulfur, ground in a mortar and melted by the 
application of flame. After it freezes, break the phial, take out the sulfur globe 
and keep it in a dry place, nota moist one. Perforate it with a hole so that it 
can spin upon an iron axe, Thus the globe is prepare. 

“To demonstrate the power developed by this globe, place it with its axis 
оп tuo supports in themachine—a hand's breadth above the baseboard = and 
spread under it various sorts of fragments such as bits of leaves, gold dust, 
silver filings, snips of paper, hairs, shavings etc. Apply айту hand о theglobe 
so that itis stroked or grazed two or three times or more. Now it attracts the 
fragments and, as it turns on ifs axis, carries hem around with it. 

“When a feather is in contact with the globe, and afterwards in the air, 
it puffs itself out and displays а sort of vivacity ... and ў someone places а 
lighted candle оп the table and brings the feather to within a hand's breadth 
of the flame, the feather regularly darts back suddenly to the globe and, as it 
sere, sesks sanctuary there.” 

‘Otto Von Guericke goes on to describe experiments by which he 
produced both light and sound from his amazing globe! 

The instructions for von Guericke's globe are simple enough for 
any experimenter today to follow. The only note that I would add is 


that in casting my own globe 1 found that large quantities of sulfur 
would becomemuch smaller pools when melted, and thatif the globe 
were not filled on the first pouring it would not appear nearly аз 
attractive when finished. So, remember to begin with a large amount 
of sulfur. 


THE ELECTROPHORUS 


Many generations passed and many ingenious machines were 
developed without great change using materials and processes simi- 
lar to von Guericke's globe. The most important historically was 
Alessandro Volta's electro perpetuo known now as the electrophorus. 
Withit wecan dramatically demonstrate that electrostaticchargesare 
much like magneticforcesin thatlike charges repel one another while 
‘opposite charges attract 

Anelectrophorusis very easily assembled. It consists simply of a 
rectangular block of insulating material such Lucite or, better yet, 
polyethylene and a metal disk which is attached to an insulating 
handle (Figure 1). 

When the Lucite is rubbed with a woolen cloth, electrons are 
removed from the cloth and held on the Lucite. This happens because 
the cloth will hold its electrons less tightly than the Lucite. An 
insulating material, in thiscase Lucite, by itsnature, will notallow the 
electrons to move around freely. The charges are therefore ‘static’ or 
held in place by the insulating material. The Lucite will now have a 
negative charge, and the wool will pick up a positive charge, respec- 
tively. 

Next, themetal disk with the handleissetontop of the Lucite. The 
negative charges on the Lucite are attracted to positive chargeson the 
metal disk, so, the positive charges in the metal disk move to the side 
of the metal plate facing the Lucite. Thenegativechargesare similarly 
repelled to the back of the metal disk, Now, your hand or, better yet, 
aground wireare touched briefly to the top (handle side)of the metal 
diskand then removed. In this way the negative charge is transferred. 
Хо your hand (or ground) leaving only a positive charge. The metal 
plate will now have a positive charge, and the plastic negative, 

If you have achieved a large enough charge, the Lucite can be 
picked up by the metal disk! 


The Lucite block is 
rubbed witha 
реката, The plate and handle assembly 
Ы fs placed on 


‘The bottom of the plate. 


Thetop of the plate. will be posti 
de grounded harpet he top of the piate and Lucite 
тотетоуе (>) Block will acquire a negative charge. 


the negative 
carpe 


‘The plate and handle assembly 

is removed at an angle by 

lifting one side of the plate. 

away from the block without 
"breaking conlact on the other side. 


The 
Electrophorus 


Figure 


Slowly remove the metal plate by the handle, drawing it away 
fromthe Lucite at an angle. The metal plate now holds the charge you 
seek. Having charged your electrophorus, you can perform theexperi- 
ments with Von Guericke’s globe mentioned above including attract- 
ing hair, styrofoam and other small objects. 

Because the charged surfaceof theelectrophorusisflat,astartling 
demonstrationcan be performed wherein theelectrophorusdiskisac- 
tually floated above the Lucite by electrostatic forces. Performing this 
trick takes some practice. Make a second metal plate and handle. 
Remember that ifthe plate is to float above the other it must be very 
light weight. Figure 2) 

Now, we have the challenge of charging both the disk and the 
Lucite witha like chargesotthat they will repel each other. Charge your 
first disk with a positive charge as described above, and then bring it 
close to, butnot touching, the second disk, This will charge the second 
disk by attracting a negative charge to the front of the disk. Next, 
ground the handle side of the second disk to bleed off the positive 
charge. The second disk is now negatively charged. The Lucite is also 
negatively charged, so, provided everything has been accomplished 
and the weight isnot too great, the second disk will now float above 
the Lucite block! 

Electrophorusesacta great deal like capacitors discussed later on 
and can be used for many surprising experiments including charging 
a Leyden jar and flickering a neon bulb in a darkened room! 


Special Notes on Friction Generators 


Before wemoveon tothe more powerful friction generators, there 
area number of things you should be aware of that will help you in 
both troubleshooting and designing generators. 

My first bit of advice is to avoid humidity. It makes air more 
conductive. Moisture in the air can have a devastating effect on the 
charges stored by electrostatic devices 

was given a first rate example of this shortly after building my 
first two generators. Both machines, only days old in their construc- 
tion, were whirling away in my shop. I was doing “careful scientific 
study”—in other words, I was zapping everything in sight to see what 
‘would happen. Suddenly, and most mysteriously, both generators 
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stopped producinga charge. couldn'timagine why both, each being 
very differentin construction, mightfailatexactly the same time. Then 
the culprit made itself known! Just outside the door the automatic 
lawn sprinklers had come on and extremely humid air was coming 
through my door! 

Another good example of this problem is demonstrated by walk- 

ingacrossa padded carpet. When therelativehumidity is 20% or less, 
charges of up to 35,000 volts can be obtained by shuffling one's feet 
along the carpet. However, raise the humidity t0 60% or more, and the 
maximum charge will plummet to a mere 1,500 volts! Ifyou live ina 
humid region, you may not be able to get the same performance from 
а generator that someone living in the desert might. Hopefully, 
humidity willonlybea seasonal problem for you. Dry winter daysare 
best. 
There are fascinating static generators which are more or less. 
immune to humidity. These rely on generating a charge by induction 
rather than by friction, These machines will also be discussed in detail 
later on. 

Be careful in selecting paint for your generator. I have found that 
‘many spray paintscontainingredients that will conductstaticelectric- 
ity. For the most part I have had few problems with this, although in 
а darkened room have seen the telltale blue corona glow of escaping 
electrons coming from painted plastic surfaces on a generator. То 
correct the problem I simply coated the nearby metal surfaces that 
were losing their charges to the paint with high resistance “corona 
dope” sold in T.V. and better electronic stores. 

Avoid using wood to build generators. Although we think of 
wood as an insulator, in reality it becomes an excellent conductor of. 
very high voltages. In the machines that follow, you'll see polyvinyl 
chloride (pvc) pipe used extensively. ¥ you can get acrylicor phenolic 
tubing, use it It offers much better dielectric strength. 

Dust can bleed away a charge. Dust on a high potential terminal 
can reduce your generalor's efficiency by a whopping 40%. Because 
your high potential terminal carries a charge, dust will be attracted to 
itin much the seme way that dust accumulates on the front of a T.V. 
screen. I have actually seen a tiny particle of dust prevent an eighth 
inch spark from arcing. Keeping your terminal clean is important. 

On the other hand, the attraction of dust to your generator can be 


quite entertaining. One way that enjoy cleaning my generator is to 
ground myself and then pass my hand over the high potential termi- 
nal. The dust which has been sitting there hasacquircda high voltage 
chargeand jumpsto your hand which itseesas ground. Theeffective- 
ness of this method for really getting your generator clean is doubtful 
since after a few seconds the dust in your hand looses its charge and 
heads back for the generator, but it's lots of fun. 

‘Once duringa rare Southern California thunderstorm 1 observed 
a particularly confused particle of dust. Apparently the storm had 
charged theair,and my generator had chargeda large рагваео fluff. 
The fluffcouldn’tdecide whereit wanted tobeand would repeatedly 
fiy round my bench only to return tothe generator and then again off 
into the air. И was an astounding sight. 


SUPER FRICTION GENERATOR - ROTOSTATIC 


Now that you understand the basics of how a charge is picked up 
by friction, doesn’t it seem that it would be possible to design a 
mechanical means to make and store a charge automatically and 
continuously? One solution to the problem is what calla “rotostatic” 
generator, so named for an old magazine article that called a similar 
device a “rotostat.” said earlier that it was possible to get 3500 volts 
from an old plastic bottle, and 1 wasn’t kidding. All you have to dois 
build the ^rotostat" 

These generators are extremely simple to build and may be hand 
‘cranked or operated by a small electric motor. They consist simply of 
a plastic drum - an old plastic jar works great ~ and a rubbing block 
wool, nylon, asbestos, leather. When the bottle is rotated against the 
rubbing block a charge is developed on the plastic and on the block 

We need to attach some metallic brushes to the side of the plastic 
drum opposite the block to pick up the charges as they are generated. 
‘The brushes are attached to a metal sphere where the charges can be 
stored. A complete schematic of a rotostatic generator is shown in 
figures. 

‘There is an infinite variety of possible configurations for such a 
generator, but keep inmind in designing yours that for static voltages. 
even wood isa good conductor. It is most important to remember to 
keep your high potential components well insulated from ground. 


Rotostatic А 
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If your generator is well made it will generate enough power to 
light a neon bulb (Ne2 type), levitate styrofoam, and arc a spark 
perhaps as long as 1/16 to 1/8 inch = all of this while still being 
perfectly safe to touch. When touched, your generator will give your 
finger only a very light “pop” much likea very small static discharge 
from a doorknob. As an interesting side note, if you can feel a static 
charge at all, it will be at least 3,500 volts! 

Though static machines deliver these high voltages, their rapid, 
low current discharges make them unusually safe. Even generators 
producing 100,000 volts or more rarely presenta danger, though I for 
‘one would not intentionally takea shock from one. A later chapter on 
capacitors (energy storage devices) will give you an equation for 
finding out when a charge has become dangerous. 


Building a Film Case Rotostatic Generator 


In my rotostatic generator design I have attempted to maximize 
the outputand storage capacity of this type of machine. Iam sure that. 
there are still many improvements that can be made. This device 
works extremely well, is reliable, and very easy to construct. А 
schematic and a photograph are shown in figure 4. 
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Rotostatic Generator 
Figures 


Tused a surplus AC tape recorder motor to drive the unit. like to 
use tape recorder motors in many projects because they are quiet and 
often have threaded axles that are very easy to mount components. 
‘onto. In this case, wanted to beable to switch plastic drums easily so. 
could experiment with a wide variety of materials. If you are unable. 
tofind such a motor, something similar can be used. A breakdown of 


п 


Fig. 5 — The complete Rotostatic Generator uses only a small plastic drums 
а few соттоп paris, апд yet will light a hand- 


90 volt neon lamp! 


АС and DC motors and their suggested hookups are shown in detail 
in the next chapter. 


Assembly is straightforward and simple. The motor is mounted 
securely with wood screws to the base — in this case a section of 2х4. 
Make sure this connection is secure since in experimenting with 
different drums you will undoubtedly have some which will wobble 
due to imbalances in the drum or in the mounting. Also, remember to 


select a motor with plenty of power. Tiny D.C. toy motors can work, 

but they have little torque and can stall, and that can be frustrating. 
Thedrum can be mounted to the motor ina variety of ways. Ifthe 
motoraxle is hollow as the tape recorder axlesare, you can simply use 
a screw to secure the bottle cap directly to the motor axle. If the axle is 
you will probably want to extend the axle all the way through 
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Figure 


To mate the motor axle to the axle running through your drum, 
glue progressively larger pieces of plastic tubing to the smaller axle 
‘until the tubing size matches thatof thelarger axle, then slip the tubing 
over both axles. Tubingusedas fuellineon model airplanes, aquarium 
tubing, compressor hose, and the insulation stripped from wire can 
be used to make excellent adapters. Heat shrink tubing can also be 
used, however, afterit has been shrunk it tends to become somewhat 
brittle. 

As long as the pieces of tubing fit tightly over one another, any 
glue can be used to hold them together. I like cyanoacrylate (Super 
Glue) because it seems to held rubber tubing nearly as well as it does 
skin. If you have used “Super Glue" for any length of time will know 
what I mean by this. 

‘This method of connecting a motor to an axle also has the benefi- 
cial effect of acting as a "universal" joint. That is, your motor can 
actually power your axle from a variety of angles since the tubing will 
flex without difficulty. This is useful when using a variety of motors 
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to drive a variety of unusual drums. 

‘The drum must be very well centered on the motor axle, but 
fortunately, this is surprisingly easy to do. Most plastic pill bottles, 
film cases etc. already havea little nub right on the center of the lid. T 
assume this is some natural artifact of the process by which they are 
formed. Justhuntaround abitand use a bottle with this built-in center 
‘mark, and you'll have no difficulty here. 

Personally, like to mountthe lid from thebottleto the axle so that 
‘the bottle can be easily removed and replaced. 

‘Therubbing block shown in figure6 turned out tobea very handy 
design. By looping a piece of wool against the Lucite as shown, the 
block makes excellent contact with the drum. A variety of rubbing 
materials can be tried by simply slipping them in between the block 
and the drum [think that leather or nylon probably provided the best 
results when used with the film case. To make these experiments 
easier, use “loose pin” hinges for mounting the rubbing block. 

Rather than use tee! brushes to collect the charge from the drum, 
came up with what call “riders.” These are formed by wrapping a 
short length of wire around the copper wire conductor coming from 
the globe. These wires should be loose enough to dangle down onto 
the drumand “ride” along its surface. Riders have many advantages. 
‘They are very tolerant of wobble in the drum. You may be able to 
change drum typesand sizes without adjusting them in any way. You 
can improve the efficiency of “riders” by coating unusued surfaces 
with corona dope. 

‘The PVC tube and collecting ball are easily mounted by drilling a 
tight hole in the 2x4 to accommodate the PVC tubing, by applying а 
little Silicone glue to the base, and by tapping it into place with a 
hammer. A large copper wire is run through the tubing as shownand 
is connected to the collecting ball with a brass screw. The ball, itself, is 
then mounted with a bead of Silicone glue. 


Testing and Operation 


‘Turn on the static generator's motor and allow it to run for 20 to 
‘30seconds,Ittakessome time to build up a charge. Next, hold onelead 
of a Ne2 neon bulb, available at electronics stores for about 49 cents, 
and bring the other lead near the brass bulb. When the free lead is 
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nearly touching the bulb, the lamp should flicker or flash. Though the 
shock from this tiny generator can barely be felt keep in mind that it 
takes nearly 90 volts to light the bulb! 

Next spread some small, dry, piecesof styrofoam on the top of the 
ball. By bringing your hand close to the styrofoam you can actually 
cause them to move mysteriously toward your hands. 

Touching this generator is perfectly safe. Under good conditions 
you should feel and hear a light static” pop” when you touch the fully 
charged top terminal. If you have trouble feeling the “pop” with your 
fingers try using your nose. 1don‘t know why, but bringing your nose 
near the ball brings on a very subtle and strange electric sensation. 

With this generator you can do many of the experiments men- 
tioned later including charging up capacitors and energizing spark 
‘gaps. So experiment and enjoy. 


REMEMBER! 

If you are using yourself as ground, as described in the above 
experiments, you might find that generator performance seems to 
decrease after several experiments have been performed. What has 
actually happened is that by repeatedly touching the ball, you have 
charged yourself up to the same degree of charge as that of the ball, 
giving the electricity no desire to jump to you! This is simply reme- 
died. Just touch a cold water pipe or other ground from time to time 
while you experiment. 

‘One minor problem that can pop up is motor speed. Your motor 
may run too fast. We'll discuss a motor speed control a litte later on. 
Don’t worry if the riders hop around a bit. This is usually OK and. 
won't cause problems. 

Although a plastic film canister appears in the photos, jars with 
semi-transparent finishes perform. PVC mightalso make an exellent 
drum. Experiment! 


А Useful List of Materials for Friction Generators 
‘What followsisa usefullist of materialsthathavea predisposition 


fortaking ona negativeor positive charge. By choosing materials that 
are far apart on this list you can increase the efficiency of a generator. 
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This lists excerpted from Nature's Electricity TAB books No. 2769 
and is called “The TriboFlectric Series.” 


POSITIVECHARGE 


Air 
Human hands 
Asbestos 
Glass 
Mica 
Human hair 
Nylon 

fool 
Fur 
Lead 
Silk 
Aluminum 
Paper 


NEUTRAL 


Cotton 
Steel 

Wood 
Amber 
Sealing Wax 
Hard rubber 
ickel, Copper 
Brass Silver 
Gold, Platinum 
Sulfur 
‘Acetate 
Polyester 
Styrofoam 
Оло 

Saran 
Polyurethane 
Polyethylene 
Polypropylene 
И 
Silicon 
Teflon 


NEGATIVE CHARGE 
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Figure 7 = Cals make good friction generators, 
but ifs up fo you to talk Bem into it 


THE "CAT-O-STATIC" GENERATOR 


‘The last friction generator that I want to mention is what I call my 
Cat-O-Static generator. From the name you can probably already 
guess that the key component to this generator is your cat. 1 really 
‘would not mention this asa generator if it didn’t work so remarkably 
меш 

For the most part cats enjoy being electrostatic generators, the 
trick is to make them think they are being petted, and not used as a 
science experiment. (The cat commandments state somewhere: "Thou 
shalt allow thyself to be petted only when it sults your purposes and 
not those of another.) 

First, you will need a rubbing material. The very best material 1 
found for this purpose was the artificial leather used in cheap motor- 
cycle gloves. It's actually a type of vinyl. You can secure a pair of these 
gloves for 5 or 10 dollars at any motorcycle shop. Some are called 
"man-made leather.” 
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Твелех thing you will need is a metal flea comb and a length of 
PVC tubing. You will also need a Leyden jar to store the charge built 
up by your Cat-o-stat. Leyden jar construction is described in detail 
later on. The metal flea comb is held at the end of the PVC tubing by 
aslitcutin the tubing and some glue. А wire is attached from the flea 
comb to the top of the Leyden jar 

Puta glove on one hand and hold the PVC tubing with the other. 
Coax you cat into your lap, and tell him wonderful things about 
himself. This never fails to distract them. Pet him with the glove, and 
follow the glove with the metal comb to pick up the charge. 

‘With my cat's fur and my particular gloves I am able to build up 
a charge so large that it will penetrate my vinyl gloves with a strong 
prickling! However, keep in mind that this type of generator will 
usually runoff and hide before a large Leyden jar can be fully charged. 
Of course, if you have several cats, use them all to the charge the jar! 


AC vs DC Motors and Controls 


Aswe moveon o the higher power generators, a little discussion 
is in order with regards to AC (alternating current) and DC (direct. 
current) motors, and some good ways to control them. 

In the generators I've built and discuss here, Ihave used both AC 
and DC motors. AC motors have advantages in that usually no 
external transformers or circuitry are required. They develop plenty 
of torque = so much so in fact, that you rarely have to worry about 
stalling the motor. Most AC motors have no brushes or other compo- 
nents to short or wear. They will generally run for years and years, 
often until the bearings themselves wear out! In general, 1 prefer using 
AC motors over DC motors whenever possible. 

‘The major shortcoming of an AC motor is low rpm. The high 
performance Van-De-Graaf-type generators describe below work 
best at around 5,000 rpm. Ifthe motor runs faster than this, electrons 
can literally be “blown” off of the carrying belt, and performance 
suffers. At lower rpm, leakage can impede the build up of high 
voltage. Since ACmotorsdonot usually develop highrpm,DC motors 
should be considered for these high performance generators. 

Unlike ACmotors, DCmotorsareportable when battery powered 
and achieve high rpm easily. Keep in mind that a DC motor rated at 
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6500 rpm may not achieve that speed when driving your device. The 
rpm rating is usually the maximum no load speed of the motor. 
Although not always necessary, you will probably find that you 
will want a motor with speed control as part of your DC static 
generator design. A number of dependable methods are shown in 
figures 8 through 12. 
Figure 8 shows a piece of high resistance wire soldered or tied 
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Control 
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between two copper posts. One side of the wire is tied to a 12v (or 
similar) power supply. A wire coming from your motor is attached to 
an alligator clip which can be moved along the wire to increase or 
decrease the motor speed. This method works extremely well. How- 
ever, be aware that the wire can become red hot when supplying: 
current to the motor! Make sure to house it safely. 

High resistance wire is easily obtained from a variety of sources. 
You can use the NiChrome wire that comprises the heating. 
old toaster, hair dryer, or similar heating device. You can also pur- 
chase NiChrome wire from any well-stocked hardware store. Keep in 
mind that a fairly long piece may be required. Another variation that 
canbe tried is tousea high wattage rheostat, oreven the speed control 
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handle froma “slot car" set. 
Figure 9 shows the use of power resistors to slow a DC motor. 
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Power resistors are inexpensive, and if you buy a handful of different 
values you can connect them in parallel or series to geta wide variety 
of different values. Keep in mind that resistors have two ratings, the 
power handling capacity moasured in Watts, and the resistance 
measured in Ohms. 

AnOhmisa measure of the opposition tocurrent flow. A resistor 
of 10 Ohms will oppose current flowing through it twice as much as 
a resistor of five Ohms. 

Watageis simply the amount of power your resistor can handle 
‘without being destroyed by overheating, Ingeneral, I'd say thehigher 
the wattagerating the better. The Winter's Ring generatorshownnext 
required а 25 watt, 10 Ohm resistor, but had to be water cooled to 
increase its power handling capacity above the 25 watt air cooled 
rating 

Resistors oppose current flow and in doing so, convert electrical 
energy into heat. I's normal for them to become very warm. If your 
resistor gets too hot, its resistance can increase well above its stated 
value. A change in resistance can cause your motor to run at uneven 
speeds. You willeitherneed tobuy a resistor ofa larger wattage, or use 
some means to cool it such as water (shown and discussed later). As 
a rule-of-thumb, don't use a resistor of less than 10 watts unless you 
havea very small or efficient motor. 
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Figure 10 shows a very 
accurate and stable means of 
controlling à DC motor. An. 
integrated circuit and power 
transistor are used to send а 
stream of pulses to the motor. 
As the pulse rate increases, 
the motor speed also in- 
creases. By simply turning the 
potentiometer, you can adjust 
motor speed at any time. For 
mid-sized DC motors a very 
large heat sink or water cool- 
ing is required for the transis- 
tor. 

1 have found that DC 
motors operating at high 
speeds can behave strangely. 
Slight variances in the motors. 
speed can set up an oscillation 
within the belt being driven, 
Because one side of the belt is 
being “pulled” and the other 


Figure 11 ~ Solid State Motor Control 
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is being “pushed”, uneven tensions react with the belts flexibility to 
produce a “flying” belt that makes only intermittent contact with the 
rollers or pulleys. This can cause а belt to fly off, bend brushes, or just 
make a lot of noise. Also, if ball bearingsare not used in therollers, an 
oscillation can occuramong the bushings of the upper roller, theaxle, 
and the belt. АП of these problems can be easily solved by using а 
versatile speed control. 


Component Cooling 


You may to have to improvise methods of keeping electrical 
components cool. If you are using а fairly large, high RPM, DC motor 
which will need sizeable amounts of electrical power, components in 
the speed control are going to get hot. Itmay seem a little unorthodox, 
but water makesa fantasticheat sink forelectrical components! Power 
resistors and even power transistors can be run well beyond ordinary. 


resistors cooled 
ina bowl of water 
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Motor Speed 


Control 
Water Cooled 
Вии Resistors 


heatsink tolerances when submerged in water. (Figure 12) 
Distilled water isa very poor conductor of electricity and will not 
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short out most components. Tap water is usually OK for resistors, but 
minerals and other gunk will loud the water after a short time. 

‘As long as the circuit is submerged in water, you know that the 
temperature of the water must be below 212 degrees Fahrenheit (100 
Celsius) atnormal atmospheric pressures. Above thistemperaturethe 
water willboilaway. Many electronic components work quite well up 
10212 degrees. Just remember to add a little water now and then to 
compensate for evaporation. 


AN EXTERNAL VAN DE GRAAFF USING 
“WINTER'S RING" 


If you built the last generator described, you know that I wasn’t 
exaggerating when I said you could get 3500 volts (or more) from an 
old film canister. Although interesting, this simple rotostatic genera- 
tor won't keep you satisfied for long. There are higher voltages to 
conquer! So let’s move on to the next type of generator and try for 
10,000 volts (and possibly several times that amount) from a rubber 
band. 

call the following generator an “external” generator because all 
ofthe components of the generator have been mounted externally in 
sucha way as to make construction and experimental modifications. 
fastand easy. Since all of the workings are exposed, this generator is 
great for the experimenter who wants to quickly try different materi- 
alsand configurationsin developing his own generator design, or for 
someone who wants to whip togethera simple generator to demon- 
strate. 

‘The high voltage terminal of this generator consists of a metal 
ring, or toroid, of exceptional efficiency. I call it a “Winter's Ring" 
although such rings have been traditionally made of wood. They're 
rarely used anymore. As with other parts of this generator, the 
ter's Ring may be quickly replaced by a more traditional spheri- 
cal-shaped terminal or many others you might wish to try. Why not 
keep several on hand for demonstration? 

Despite the fact that, as we've discussed, electrostatic principles 
have been wellknow forthousands of years, it wasnotuntilasrecently 
as 1928 that a truly practical machine for generating high static. 
voltages was perfected. Robert J. Van de Graaff, a young Rhodes 
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scholar working at Princeton, designed his first machine to generate 
the high potential needed to power a particle accelerator to bombard 
atomic nuclei as part of his experiments in nuclear research. 

Although it can be difficult, it is not impossible for the home 
experimenter to make his own atom smasher! А Van de Graaff 
generator such as described here is an integral part of such an 
apparatus. If you are interested in taking on a project of epic propor- 
tions, find a copy “The Amateur Scientist” by C. L. Stong which isnow 
‘out of printand very difficult to find, but worth the effort, Or write for 
similar information from Information Unlimited, P. O. Box 716, 
Amherst NH 03031. 

The Van de Graaff is so simple and obvious in design that it 
‘amazes me that is wasn’t developed sooner. I have always thought 
that this is a good example of just how inventions don’t have to be 
‘extremely complex to havea significantimpacton society. How many 
other simple devices are there waiting to be designed and built? It 
could be you that dramatically changes the world! 

‘The easiest way to understand the Van de Graaff is to referto the 
schematic diagram in figure 13. A Van de Graaff generator consists of 
а belt, two pulleys, a motor, brushes, a high and a low potential 
terminals 

In newer machines the bottom pulley is plastic while older ma- 
chines used an insulator covered by wool or similar rubbing material. 
Thetop pulley must be ofa conductive material such as metal oreven 
wood which is nota good insulator at high voltages. 

When the machine is in operation, a small motor attached to the 
bottom pulley drives the belt that is lightly stretched between the 
pulleys. Friction occurs between the surfacesof thebeltand the plastic 
wheel, puttingan electrostatic chargeon thebelt. Thechargeiscarried 
by the belt toward the upper terminal. A grounded wire brush makes 
contact with the lower portion of the belt and bleeds off some of the 
negative charge. The brush at the top of the belt accepts the positive 
charge remaining and distributes it on the high potential terminal. 
(Note: Itis possible to makea Van de Graaff generator that develops 
a negative charge on the high potential terminal.) 

Asthebelt moves, charge builds upon thehigh potential terminal. 
‘Theoretically, this charge could increase forever. However, leakage 
into the air from the upper terminal limits the maximum potential to 
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about 50 to 100 thousand volts typically. 

Asimpleway tocalculatethe theoretical maximum fora “perfect” 
spherical top potential is to figure a voltage 70,000 times the smallest. 
radius of the curvature of the high potential terminal. For example- 
most spheres are sold with reference to their diameter. For a 12 inch 
diameter sphere, we divide 12 by 2 to get the radius, or 6 inches. We 
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multiply 6 by 70,000 to 
get a theoretical voltage 
of 420,000 volts. 

Because your termi- 
nal will never be а per- 
fect sphere, and because 
there will be leakage into 
the atmosphere, theoreti- 
cal voltages won't be 
reached. You might find 
these ball-park calcula- 
tions interesting, none- 
theless, 

A photograph of my 
external Van De Graaff 
and its schematic are 
shown in figures 14 and 
15. 1 found this to be an 
extremely simple and in- 
expensive design. In ор- 
eration it will produce a 
reliable voltage in the 
range of 10 to 30 thou- 
sand volts using an ordi- 
nary rubber band. It will 
produce a solid and ex- 
hilarating “pop” when it 
discharges to your hand, Figure 14 — External Van de Graaff Generator 


It can throw sparks to ground more than an inch in length. Neon bulbs 
such as а Ne2 will glow brightly and continuously when near the 
generator. A blue corona glow can be readily observed from the 
collecting brushes in a darkened room once your eyes have adjusted 
to the dark. Negative and positive corona can also be identified by 
their appearance using this device as discussed later. 

The external Van De Graaff shown has some minor performance 
limitations due to the relatively high friction of the top wheel (no ball 
bearings) and excessive flexing of the rubber band. A rubber band 
should be used as a belt only for demonstration purposes. For more 
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serious experimenting, replace the belt with a less lexiblebelt suchas 
‘made from a bicycle inner tube or, ideally, neoprene, Also, without 
ball bearings, the top wheel required occasional lubrication that 
frequently brought about the risk of oil contamination. Except for 
these minor problems, this generatorhas proven tobe anexcellentand 
reliable performer. It still remains the most easily modified and 
observed of the Van de Graaff designs Ill describe, 

‘The construction of the external Van De Graaff is so simple and 
straightforward that litle descriptionis required outside of thedraw- 
ing. A few tricks can simplify and improve construction. 

Aneasy way to get your motor, roller and Ъ in alignment is to 
run your generator while holding the motor with your hand, experi- 
menting until you find the right position for it. If your belt slips off, 
shift the motor slightly to change its attack or grip on the belt. 

When connecting a belt between two rollers in any Van De Graaff 
type generator, itisnatural to assume that pulleys should have flanges 
ontheiredges to provide a groove in which the belt will run prevent- 
ing it from slipping off the driving wheel. Surprisingly enough, the 
belt will havea tendency to stay centered on the pulleys even when 
they are somewhat out of alignment! I assume this has something to 
do with the way the pressures change in the belt as it approaches the 
edge of a pulley. You may find thata small “hump” in the drive wheel 
can even be helpful at high rpm. Once aligned, you should have no 
problems at all with belts slipping off. 

Use the largest diameter of copper tubing that you conveniently 
сап for the top terminal. The problem is that when larger diameter 
copper tubingisbentinto small diameter circles, undesireable ripples 
form, Larger gauge tubing must be bent into larger diameter circles 
forcing you to compromise between size and efficiency. 

When soldering the two ends of the copper tube into the “T” 
connector, first clean them with extra fine steel wool, then coat (tin) 
them with a little solder before inserting them. This will give an 
exceptionally strong and smooth bond. You can use any ordinary 
propane torch for heating and soldering the tube. 

1f you use the same type of brashes as shown in the drawing, it 
might be tempting to shorten the copper wires leading to them from 
the PVC tubing or otherwise alter this mounting. Don't do it! Ttis the 
flexibility in these long copper wires that provides the “spring” 
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needed to keep the brushes flat against the belt. 

Theplastic bottom pulley is simply oncof the white plastic wheels 
used on cheap furniture casters. It is attached to the motor shaft by 
carefully drilling out the wheel's center hole toa size slightly smaller 
than the diameter of the motor axle. You then apply a few drops of 
super glue to the axle and press or tap the wheel into place. 

Ifthe hole in the wheel is larger than the diameter of theaxle, glue 
progressively larger diameter pieces of rubber tubing to the motor 
axle until the wheel fits snugly in place 

One last note: Since your top terminal is copper which quickly 
tarnishes, you might want toapply a little Silicone cleaner/ protectant 
suchas hat sold for cleaning chromeautomotive parts. This will keep 
your top terminal bright and shiny at all times, It also seems to limit 
leakage and produce an interesting double "pop" when touched. 


‘The Evils of Oil 


‘The only major problem that I encountered in building and 
operating Van De Graaff generators regardless of design is oil con- 
tamination. Since a VanDe Graaff generator relies on friction between 
theplasticwheelandrubberbeltto producea charge, you can imagine 
the devastating effect oil or any lubricant can have on belt perform- 
ance. Even the oil from your fingers can reduce the charge carried by 
the belt. Handle your belts sparingly, and hold them only from the 
outside edges as you might a record album, 

‘The worst lubricant is a petroleum-based oil such as used to 
lubricate motor axles and bearings. Angular momentum from the 
motor axle can actually pull a drop of oil all the way along the axle, 
along the side ofa wheel, and outontoa belt. Therefore, Do not oil your 
motor or bearings excessively. 

Ifyou want a graphic demonstration of this effect, placea drop of 
fast drying super glue on your motor’s axle. Before it has a chance to 
dry, runyour motor for several seconds. IF your motorislikemine, you 
will havea little trail of super glue from the axle to the outside of the 
wheel where it will form a little blob. 

Once your belt and wheels are contaminated, they can be very 
difficult toclean. The best way to clean the belt isnot to clean itall, but 
to throw itin the trash and get another belt. 
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‘The conductive metal top roller canbe leaned witha residue-free 
cleanerlikeammonia, followed by alightsanding withextrafinesand 
paper and then by another ammonia cleaning. 

Cleaning the plastic wheel is the most difficult, The plastic wheel 
usually builds up a static charge of its own during the time the 
generatorisrun. Thischargeseems toactlikea sponge for oil! The only 
way Ihave found to remove itis it by attaching a wire to ground and 
running the motor while dragging the wire along the outside of the 
wheel. After discharging the pulley in this way, ground a piece of 
metallic sand paper and again run the motor while sanding away 
some ofthe outside of the wheel. Thisis accompanied with or followed 
by ammonia cleanings. Other solvents may work, but watch out for 
those that may dissolve the plastic. realize this proceduremay sound. 
extreme, but have even tried soaking the plastic wheels in industrial 
degreasers not available to the general public and have had noluckat 
removing this oil in any other fashion. И you are careful in your use 
of oil you will never encounter this problem. 


A Few Words On Brushes 


In both of the Van De Graaff generator designs described in this 
book, I used а simple tuft of wire soldered to theend of a thicker solid 
copper wire spring which provides the force necessary to keep the. 
brush riding firmly against the belt. By far the biggest problem you are. 
likely to encounter will be in keeping the brush riding solidly on the. 
belt. If your brushes are not well placed, or your belt has undue 
flexibility, the brushes may have to be readjusted frequently. 

Many configurations, some very elaborate, have been tried in an 
attempt to perfect a fool-proof brush assembly. I haven't found one 
yet. You may want to try a hinge, a spring, a piece of metal screen, or 
even a conductive rubber or foam such as those use to package 
integrated circuits. In designing a brush assembly, keep in mind that, 
ideally, it should be comprised of many fine points like the ends of 
wires because the density of electrons in a fine point is higher and 
electron transfer is more likely. Nevertheless I have had very good 
Juck with non-pointed objects such as conductive foams. Most texts, 
апа my own experience hasshown thata good old tuft of wire usually 
wins out, but, as mentioned, this is not a perfect solution to the 
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problem. So, experiment. And have fun! 
A Few Words On Belts 


А good belt can be made from virtually any insulating material. 
Rayon, Dacron, rubber, paper, silk, plastic and even ordinary cloth 
have been used with success. Wear is probably the most important 
factor to consider in choosing a material. Rubber, for instance, rots in 
my hometown due to the ozonecontainedin thesmog here. Cloth will 
fray athigh speed, although Ihave coated cloth with anextremely thin 
coating of Silicone rubber and have made good belts. Neoprene, 
joined with a diagonal splice isa long-time favorit. 

In my opinion, the easiest all-around belt is made from an old 
bicycle inner tube, or even better, the rubber “liner” that covers the. 
heads of spokes under the rim. One of these belts can be carefully 
spliced with inner tube cement from a tire patch kit. Even a little 
“Super Glue” will work ifthe splice is clamped. 

In fabricating a belt also remember that the wider the belt, the 
fastera charge accumulates (within reason). And, you may also want 
to givea little thought to thenoise generated by certain materials. At 
5000 rpm a poorly made belt will make considerable noise. 

One last belt option is to purchase a ready made belt from a 
scientific supply house such as Analytical Scientific, Post Box 675, 
Helotes, TX 78023. Such companies can often supply many different 
sizes and types of belts. I would suggest ordering the thickest, and 
strongest belt offered for a home-made generator. I find the price of 
commercial belts a bit too expensive for my bank account, but you 
‘might find their prices more acceptable depending on your project. 


THE HIGH POWER “CLASSIC” VAN DE GRAAFF 


Although these voltages are impressive, keep in mind that the 
classic Van De Graaff will easily produce 60 to 100 thousand volts or 
more and is only slightly more difficult to build. 

‘The classic design for the Van De Graaff is shown in photograph 
16. The one minor concession I made in my design was to use two 
stainless steel bowls for the high potential collector instead of the 
traditional sphere. did this simply because I could not readily find a 
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sphere ofthe proper dimensions. Besides, wobowlsallow easy access 
tothetop rollerand brushes,and T wanted totestmy hunchthatalmost. 
as much power could be obtained from the bowls if the edges were 
heavily doped and insulated as could be obtained from a traditional 
spherical terminal. 

Allof the experiments tobe described can be performed with this 
unit Itisanall-around solid machineand is fun to operate. Ifyou plan 
to build only one generator from this book and are wondering which 
generator to select, this machine is the best all-around performer. If 
carefully built this design willexceeda voltage oF 100,000 volts. It will 
arc thick, blue sparks well over four inches to an outstretched hand 
and deliver an invigorating, if not slightly uncomfortable, shock. 

This generators capable of charging up a person's body toa high 
voltage. takes possible many experimentssuchascausinga person's 
hair to stand on end, or the rapid charging of large capacitors. The 
device will even produce an ominous “crackling” as your hand 
approaches the high potential terminal. 

By standing on a large plastic insulator such as an overturned 
detergent bucket a friend of mine was able to charge her body to such 
a high potential that her hands would "crackle any time she pointed 
toa person nearby in the room. I think a physics or chemistry teacher 
would have little trouble keeping his/her students attention if the 
mere pointing of their hands produced this ominous cracking! 

Though I am certainly not recommending the following ap- 
proach, this generator wasalso inadvertently useful in training а dog 
ina single lesson not to jump on people. My dog, Merfi, had the bad 
habitof greeting people by jumpingall over them. Nothing, itseemed, 
could discourage this behavior. One afternoon some friends and T 
werestandingarounda completed VanDeGraaffand commenting on 
what an unusually large charge we had managed to bestow upon a 
person. Suddenly Merfi bounded into the shop. Despite our pleas, 
Merfi shot across the shop with his usual enthusiasm and leapt nose 
first into my highly charged friend, no doubt, intending to bestow 
upon him his traditional greeting, 

We could do nothing but watch as a large blue spark jumped to 
Merfi's moist, waiting nose. Merfi stumbled back, temporarily lost 
control of his bladder, and then slunk out the door. A few moments 
later everyone was petting and reassuring Merfi, yet, to this day we 
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have had virtually no 
problems with Merfi's 
traditional greetings. He 
still eyes the friend from. 
whom he received the 
shock with suspicion. 
‘And with good reason! 

1 suppose it is need- 
less to say that itis wise to 
keep any and all pets а 
safe distance from your 
experiments. As with the 
external Van De Graaff 
generator, very little de- 
scription outside of the 
drawings is required for 
constructing the classic 
Van De Graaff design. 


Things to keep in mind 


The edges of the bowls are relatively sharp, even though the edges 
have been folded over. To prevent the charge from leaking through 
these sharp edges, they are coated with a special paint called “corona 
dope” which can be purchased in most T.V. and well-stocked elec- 
tronic stores. It is available in both spray and brush-on forms. Corona 
dope has a high dicloctric strength, and will prevent a charge from 
leaking off into the air. It can be used on any spots suspected of leakage 
оп any of your high voltage projects. Keep in mind that the thicker the 
coating of corona dope, the better it will shield. I used around eight 
thick coats on my Van De Graaff and should have used more. Sparks 
fly right through it 

As with the last generator, the lower pulley isa white plastic wheel 
taken from an inexpensive furniture caster. t was mounted in the 
same way as was done in the extemal Van de Graaff. 

‘The upper pulley is the front hub of a 10 speed bicycle wheel. T 
tried several different methods to reduce the friction of the hub bear- 
ings to make it tum more freely. I ried a variety of lighter oils and even 


Figure 18 - “Merfi” — (An accidental 
electrostatic participant) 
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removed the rubber covers that pro- 
‘tect the ball bearings from dirt con- 
tamination. I found that lighter oil 
‘works well, but because of the risk of 
ой contamination as discussed car 
Tier, 1 ended up using grease. Remov- 
ing the covers also helps, but when 
the generator is running and the roller. 
is spinning, a sizable charge builds 
up on its surface, and every dust 
particle in the area is attracted to it! 
Although you may want to experi- 
ment, I have come to the conclusion 
that the hub should be 
left pretty much as it is 
when it comes off the 
bike. 

The two top bowls 
сап be hinged together 
from the inside with a 
wide strip of black tape, 
ог can be bolted together 
by some nylon screws 
through the lip. Keep in 
mind that you want the 
surface of these bowls to 
remain as smooth as 
possible to prevent elec- 
trons from leaking off. 
Don't use metal hinges 
ог any sharp objects in 
attaching them. 

"The main body tube 
is fabricated from three 
inch diameter PVC drain 
pipe. (Remember that 
acrylic or phenolic pipe 
might be superior to 
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PVC) Aslotiscutintothe lower portion of thetubetoallow the motor 
and plastic drive wheel to be inserted through wall. The PVC pipe is 
supported by a metal L-bracket and а U-bolt. Depending on the size 
of your motor, you may want to cut a notch into one side of the L- 
bracket to provide enough clearance for the motor to fully enter the 
bottom of the tube. Since this ^L" bracket will support your whole 
generator, make sure itis sturdy and ofa heavy gauge. You may even 


wish to add a metal brace as I did to increase rigidity. 
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When you have completed this generator, you will be able to 
perform any of the experiments that follow. This easy-to-build, high 
performance generator is а very exciting machine to own! 


AN EXTREMELY HIGH POWER VAN DE GRAAFF 


Before we move on to other types of static generators, Га like to 
briefly describe one of the highest performance Van De Graaff genera- 
tors I have ever осел. Shown in figure 24 is a design for an extremely 
high power Van De Graaff generator. I have not constructed this unit. 
Lam providing details on this machine should you want to explore 
machines beyond the limits of my humble designs. This schematic will 
provide the essential design details. 

At maximum efficiency this design could generate voltages ex- 
ceeding 1,000,000 volts without using an auxiliary storage capacitor! 


Figure 23 — Ten raion volt Van de 
Graaf generators were built in the 
18305. One generator here is nega- 

tively charged, and the other is 

positive. Generators ofthis size are not 
recommended as a first project. (Per 
haps not even as a second! ш! cll 

me ў you build one!) 


Voltages of this order can be dangerous, possibly lethal. This is not a 
toy and should only be constructed by a serious and cautious experi- 
mentor. Because of its high output, I think this unit would make an 
outstanding laboratory power source for a homemade atom smasher. 

‘The high power unit uses an external high voltage power supply 
to “spray” an initial charge on the rubber belt. Notice in the schematic 
that the ends of the spray wires are pointed. A rectified high voltage 
source between 5,000 to 10,000 volts is ideal. For low cost and ease of 
assembly you may want to try using an automotive coil as a trans- 
former. For details sce Lindsay Publications “Build a 40,000 Volt 
Induction Сой” (Written by an author who is generally а good sort) 

In this design, both top and bottom rollers are metal. The top roller 
itself is insulated from the high potential sphere. Charge is sprayed 
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ого the carrying belt as it passes through the corona discharge 
‘between the high voltage power supply and the lower roller which is 
grounded. A second set of points located just inside the upper high 
potential terminal picks up the charge and conducts it to the upper 
pulley. Once highly charged, current flows to the high potential 
terminal through the current regulating resistor. This configuration 
canalso include a corona gap as shown near the inside surface of the 
high potential terminal 

An additional set of spray points, labeled "charging corona rod” 
оп drawing, connect directly to the high potential terminal and are 
situated directly above the pulley. 

‘According to The Amateur Scientist, “The difference in potential 
between the upper pulley, made ‘lve’ by the voltage drop across the current 
regulating resistor and corona gap, and the high-voltage terminal causes 
‘nese points to spraya chargeof opposite sign onto the downward run of the 
dein 

"The value of the current-regulating resistor can be computed 
roughly by Ohm's law. In small machines itis usually on the order of 


a 


40 megOhms. 

Optimum belt speed for a high power unit is between 4,000 and 
6,000 feet per minute. Most high power units use belts made from 
rubberized fabric. 

If your design is toexceed 200,000 volts, charge distribution along, 
theinsulating column becomes important. Machinesusing belts more 
than fourinches wide should be equipped withequipotential rings as 
shown spaced every two inches. 

Alarge Уап DeGraaff generator intended to reach the million volt 
range is often sealed in a steel tank containing inert gases such as 
carbon dioxide and kept at many atmospheres of pressure. Keeping 
the gases at high pressure serves toincrease their insulating properties 
and improves both the voltage and current output of the generator. 

Owning a generator of this size would be incredible! 


INDUCTIVE ELECTROSTATIC GENERATORS 


Wouldn’titbe wonderful to have a generator that could produce 
almost 90,000 volts while being virtually immune to changes in 
humidity? What if that same generator could be run extensively 
‘without concem for wear or maintenance? What ifthe same generator 
could be “daisy chained” toother generators to increase their output? 
‘What ifitcould be run as а motor, operating on electrostatic charges, 
justasacommonD.C.generatorcan alsoby runasa motor? Well, what 
we would certainly have is a Dirod generator. 

‘The Dirod generator isanother invention of Mr. A. D. Moore. The 
Dirod getsits name from the maincomponentsof the generator:a high 
grade Plexiglas disk and a series of metal rods. "Dirod" is short for 
disk and rods. Its operation is most easily understood by observing a 
‘schematic representation of its workings. 

Figure26showsa schematic ofa basic Dirod generator. A number 
‘of metal rods are attached to an insulating disk (Lucite, glass, plastic, 
etc) which ismounted ona bearing thatallowsit to rotate. In thecenter 
of the disk isan axle which is stationary, and attached to this axle is а 
wire with two brush ends as shown. As the disk rotates, cach pair of. 
‘metal rods is momentarily electrically connected to the stationary 
brushes as the rods pass by them. 

Outside of the wheel we have two smooth metal plates each with 
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Figure26 


an electrode attached as shown and each having a pair of metal 
brushes as wel. Positive and negative charges will form on these 
plates in the following manner. When the wheel begins its rotation, 
plate Aand plate B will have similaramountsof negativeand positive 
charges — similar, but of course, not exactly the same! Lets say that 
plate B has a slightly negative charge, and plate A has a slightly 
positivecharge. Now,asa metal rod movesby the electrode from plate 
A, itis momentarily connected to the rod moving past the electrode 
from plate B, connected by the stationary brushes from thecenteraxle 
as shown in figure 272. At this point, since plate B has a slightly 
negative charge, the postive chargesin the two bars rush into the bar 
closest to plate B (negative and positive charges attract), and the 
negative charges rush into the bar closest to plate A. This is compa- 
rable to one electrophorus charging the other without having them 
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actually touch, 

Asthedisk continues torotate, thetwobarsmove past thebrushes 
ала break electrical contact. Now we have one bar with a mostly 
positive charge and one with a mostly negative charge. Figure 27b. 

Asthebarscontinue to revolvearound to the opposite plate, they 
briefly make a connection with the brushes from that opposite plate 
and bestow upon that plate their charge. Figure27c. Now the platehas 
an even higher charge than it did originally. It charges the next rod 
passing by it even more forcefully. In this fashion the plates rapidly 
build upa larger and larger charge. 

When youconsider how fast these той сап be spun, and how fast 
these charges double, you realize how quickly this generator can 
produce high voltage! 

Tobe a little more technical in describing the difference between 
‘our previous friction generators and an induction generator of this. 
type, remember that friction generators charge by contact between 
‘two bodiesand by the sharing of electrons from the resulting contact. 
Inductive generators make по demand on free electrons, but on the 
field they produce. This field causeselectronsin thechargingmaterial 
toveerfromtheirorbits. Thisdisplacement setsuporinducesacharge 
in the formerly uncharged material. The series of figures 27a through 
27e show not only how the machine moves but also how charges are 
built up during each step of the charging process described. 

Itisimportant to understand these simple principles of induction 
since they are critical to understanding and building the electrostatic 
motors that follow. 

tis interesting to note that the Dirod generator is virtually the 
sameastheworld'sfirstelectrie motor knownas the “Franklin” motor 
for its inventor, Benjamin Franklin, and discussed later on. 


Construction of the Dirod Generator 


Construction of the Dirod generator is, again, straightforward 
and simple when viewing the drawings. Keepin mind that the metal 
rodscan bemounted horizontally asshown or vertically, radiating out. 
from the center. Vertical mounting is much trickier. However it is 
much less stressful on the Lucite disk allowing higher rotational speed 
tobe achieved. 
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Also very importantin achieving maximum voltages is a corona 
shield which is not shown in the drawing; A corona shield can be 
fabricated simply by placing a small sheet of Plexiglas between the 
‘metal spheres and the rotating rods. I would suggest that you first try 
your generator without a corona shield, and then with. If your design 
is optimum, your voltages will increase with the shield. 

‘Because thebrushesin this type of design can really lakea beating. 
1 strongly suggest using a conductive foam such as the foam inte- 
gratedcircuitsare packaged in ora conductiverubberbrush. If forced 
tousea metal brush, use a metal that is very springy. 

Tbuilt an induction generator by modifying the Franklin motor 
‘shown later on. By adding brushesand two stainless steel collectors to 
the Franklin motor, I had both an electrostatic motor and generator! 
Although I plan to build a much larger, more traditional Dirod 
‘machine, this small motor/ generator still holds my fascination and 
continues to teach me the principles 1 will need to employ in devising 
the larger unit. 


MEASURING VOLTAGES AND POLARITY 


WARNING: Asmentioned before, the 
electrostatic voltages produced by the gen- 
erators in this text are generally safe for the 
experimenter even should he be accidentally 
shocked. The operation of the following 
devices is described for use with electrostatic. 
devices. Should you choose to measure the 
voltage of other devices, more stringent safety 
precautions should be taken. Use extreme 
caution at all times. 


Information in this chapter is useful not only in the field of 
electrostatics, but can also be valuable to those who work with Tesla 
coils, Oudin coils, induction coils, or other high voltage power genera- 
tors. One of the most surprisingly difficult things to do with a high 
voltage is to accurately measure it. I was frustrated to find that text 
after text said simply that measurement of high voltages was impos- 
sible for the amateur. As a result of experimentation and having 
studied the writings of extraordinary experimenters such as Professor 
A.D. Moore, I can show you several methods of measuring high 
voltage that seem quite dependable and accurate. You can also use one 
ОГ several means to determine the polarity of a high DC vollage — 
something which is rarely mentioned in any text 


Finding Polarity and Simple Voltage 


‘There are several very simple means for determining the polarity 
of a high potential. The first, and by far the most sensitive is an FET 
based “clactroscope” Figure 45 shows an electroscope of my own 
design. The device is simple to assemble and is shown in both 
schematic and component layout forms. The device works extremely. 
well. 

I highly recommend that you build one of these. It can show you 
the polarity of both very high voltages as well as low electrostatic 


Figure 45 ~ The FET Electroscope 


voltages. In fact, this electroscope will respond to the static build up. 
found in clothes taken from a dryer, or the charge that builds up on а 
hard rubber comb. 

You may want to modify my design. You should consider roplac- 
ing the 10 megohm resistor with one of a smaller or larger value. It 
controls the sensitivity of the circuit. The larger the resistor used, the. 
more sensitive the device becomes, the smaller the resistor, the less 
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sensitive within reason, of course. The resistor can also be removed. 
all together for maximum sensitivity, but the device becomes unreli- 
able because even stray radio emissions will be picked up. 

When properly adjusted, the FET scope will light when placed in 
contact with a positive static charge. Keep in mind that the FET 
transistor, which is the heart of the circuit, could be damaged by an 
extremely high voltage, however, I have used my scope without 
difficulty to more than 30 thousand volts (30 Kv). This voltage was 
measured by placing the scope directly against the Van de Graaff with. 
an appropriate spark gap. 


49 


А MECHANICAL ELECTROSCOPE 


A mechanical version of the electroscope can be made quite easily 
froma glass jar, a little wire, and some aluminum foil. A mechanical 
electroscope is shown in figure 32. 

"When the top electrode on this scope is touched toa static voltage 
source, the aluminum leaves in the jar will separate. This happens 
‘because the foil in the jar takes ona uniform charge. Sincelike charges 
repel each other, the two leaves of foil are forced apart. 

The demonstration of an electroscope can be quite impressive. 
Although it would be difficult, if not impossible, to calibrate, a 
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‘mechanical electroscope of this type can also be used to measure 
voltage. Heavier leaves require greater voltages to separate them. 
‘Therefore, the distance the leaves move away from one another 
indicates a relative voltage. 
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‘You can increase insulating plastic 
visibility by kaving a strip with mounting screws 
small gap between the Figure 33 


lamp bank and your Neon Lamp Bank 
high voltage source. 
Letting a spark periodically jump the gap will trigger the lamp bank. 
Attaching the bank directly to generator can draw enough current 
from the generator (load it down) such that it never reaches peak 
voltage. With a small Van de Graaff а steady stream of bright flashes 
will occur every two or three seconds. 

Though this means of voltage measurement is crude, you could 
improve it somewhat by using bulbs with very close fring voltages. 
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The best way to find 1 meg 
such bulbs is with the 

circuit such as shown 
in figure 34. Note that ™ Vals Ac 
в vol-ohm meter сап ا‎ 
also be connected 
aerosstheleadsshown 
in order to gauge the 
exact voltage at which 
the bulbs will fire. By Neon 


slowly bringing up the 
input voltage to a set Lamy 
of bulbs wired in pa Вап] 
allel you can find опар eon 
which bulbs fire to- prm bs 


gether and at what 
altiga. Figure 34 
А neon bank can 

also be used very effectively to determine 
polarity. After carefully observing a string 
of flickering bulbs you will notice that 
only oneof the two inside leadsis actually 
lighting. This lead will represent the nega- 
tive electrode. 


Corona and Polarity 


Another interesting way to determine additional 
polarity is by observing corona discharge lamps 
from your high voltage potential. Corona 
discharge is that strange very faint blue 
glow that surrounds portions of your high potential terminal, To 
observe it, you will need to bein a darkened room with your eyes fully 
adjusted to the dark and your generator running, 

‘One ight assume that positive corona and negative corona look 
the same, but this is not true! Positive corona is even and uniform in 
appearance while negative corona is bushy, often with streaks or 
streamers that move around 


| firstnoticed this whileusing my external Van de Graaff, thesame 
‘one described earlier. Not having had much experience with this 
generator, 1 immediately assumed that the light blue glow I was 
‘seeing in the darkness was due to arcing in the D.C. motor. It was too. 
dark to see where the corona was coming from. Fearing the contacts. 
in the motor would eventually be damaged, I tried every method 1 
could think of to stop motor arcing, but the pesky blue glow went on. 
‘unabated. Finally, I reached out in the darkness thinking I was going, 
totouch themotor, but much tomy surpriseended up touching thetop 
of the generator! I had not expected to observe a corona discharge on. 
this machine. 

Another interesting fact is that negative corona can be heard! If 
you find thata hissing sound is coming from your generator, this will 
be generated by the negative corona discharges! 


Using Spark Gaps To Determine Voltage 


А spark gap is the best way [know of to accurately measure high 
voltage without having to resort to very expensive laboratory equip- 
ment. 

Figure35 shows the basic configuration ofa “sphere gap" capable 
of accurately measuring up to 90,000 volts. A sphere gap consists 
simply of two hollow stainless steel spheres 1/2 inches in diameter 
which areattached to alengthof threaded rod with epoxy glue thathas 
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been made conductive by some additive or has been coated with a 
litlesilverpaintinorder tomakeclectrcalcontactbetween thesphere 
and the rod. The rod is threaded through a metal stand, and plastic 
handles are added to allow the spheres to be turned while the device 
isoperating. Thespheresmustbeatleast3 sphere diameters above the 
basetopreventdistortion ofthe electrical field which can giveinaccu- 
rate results. 

Another type of gap you can build а rod gap consisting of two 
aluminum rods 3/4 inch in diameter. The rods are lined up with each 
other just like the sphere gap. The ends of the rods are rounded by 
turningonalathe. Precision isimportant Theendsofthe inishedrods 
must be as close to hemispherical in shape as possible and must be 
highly polished. A rod gap of this type will give fairly accurate 
measurements up to 60,000 volts. 

Unfortunately, there are too many variables to give a simple 
equation for determining at what voltage a spark will ridge a given 
gap. Theonly practical solution is to either calibrate your gap by using 
devices that generate known voltages, or touseasetofmeasurements 
which have already been taken 

What follows is a chart of known values for the apparatus de- 
scribed. These charts are excerpts from Electrostatics by A.D. Moore. 


ку Rod gap Sphere gap 
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One limitation of measuring high voltages with a sphere gap is 
that you will loose accuracy dramatically if the gap between the 
spheres becomes larger than the diameter of one sphere. Because of 
this, you mightneed a general way tocalculate voltages for spheres of 
different sizes. Also, you may not be able to find a sphere of the exact 
size mentioned and will need to have a reference for adjusting your 
figures. 

What follows is а listing of spark gaps for spheres of several 
different sizes. By using these numbers and plotting along a curve, 
you can remain fairly accurate in determining the characteristics of 
spheres whose sizes fall between those shown. 


Gap Distances in Inches. 
for a variety of voltages and sphere sizes 


sphere sizes in cm. 


THE "NOON" ION HIGH VOLTAGE METER 


OK, Ihave to admit that itis terribly arrogant for me to name one 
‘of my devicesaftor myself, but what the heck. For the record, I won't. 

if you affix your name tooneof your inventions! think that 
find this meter which has solved so many of my voltage 
‘measuring problems to be an extremely useful tool in experimenting 
with high voltage. 
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As we have discussed, the surfaces of a high potential terminal 
should be smooth and round, ideally spherical, in order to prevent 
electrons from flying ой into space. If we intentionally direct these 
electrons onto a sharply pointed terminal, thedensity of electrons will 
increase tothe point where they begin to jump out into theatmosphere 
that surrounds the terminal. As these electrons stream away, the 
pointed terminal movesinanopposite direction by virtue of Newton's 
second law of physics (ie. for every action there is an equal and 
opposite reaction.) 

‘This reaction is extremely small. However itis measurable, and 
canevendrivea small motor (described later) or, as [havediscovered, 
push the pointer on a standard panel meter! Since the strength of the 
reaction is directly related to the voltage accelerating the electrons, it 
is possible to construct a meter capable of measuring high voltage. 

‘One difficulty with this meter is that, if constructed from off-the- 
shelfparts,no two meters will read exactly thesamedue to variations 
in the exact dimensions of the pointed terminal and the meter itself. It 
isnecessary touse othermethodstoinitially calibrate your meter such 
ascomparing meter readings to voltagesascertained by the spark gap 
method. 

When using your meter remember to keep it well clear of ground. 
or any object that might attract the ions streaming off your high 
voltage generator. Anything that upsets the stream of electrons can 
affect the meter reading 


HIGH VOLTAGE AND SAFETY 


Becausestorage devices can accumulate enough electrical charge 
tobe lethal, we must discuss safety. 

Mosttoxtssimply warn theexperimenter tostay away froma high 
voltage discharge, and, of course, this is a good idea. No shock is 
completely safe, and people have been injured and even killed by 
remarkably small voltages. 

Evenlow voltagecan deliver high damaging current. A capacitor 
carrying just a few volts has been known to melt the end of a 
screwdriver that accidentally bridged its terminals 

If your experiences with electricity are anything like mine, no 
matter how careful you try to be, electricity will occasionally find 
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some clever way to zap you when you aren'tlooking, Because of this, 
you should know how to determine when any source of high voltage 
you are experimenting with is safe, 

The US. Atomic Energy Commission helps us by telling us thata 
discharge to the human body of 10joulesis known tobe hazardous to 
life. A discharge of a mere 1/4 joules will deliver a heavy shock. 

Use the following equation for figuring the charge in Joules: 


Joules = Lev? 
2 


where: 


'apacitance in Farads 
V = Voltage in Volts 


What follows (again from A. D. Mote) isa short lst of capacitors. 
and the number of kilovolts needed to store up a dangerous 10 joule 
charge. 

microfarads(uF) kilovolis (kV) 


0002 100 
020 10 
20 1 
80 5 
320 25 
2000 1 


From this you'll see that even small capacitors can store lethal 
amounts of electrical charge. Just because you may be dealing with 
lessthan 10 JoulesdoesNOT mean youaresafe! Again remember that 
то shock is completely safe. If you are careful and use good judge- 
ment, you will have little to fear from electricity. 

Most of the generators in this book will produce more than 
enough power to run any of the experiments outlined directly. High 
voltage static electricity is safe because there is so little current avail- 
able. A Van de Graaff machine moving 50 square inches of belt per 
second generates only one microampere. Although the voltage (the 
pressure behind current can be very high, there is very little current 
tobe accelerated. Power is the product of voltage times current. One 
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microampere would have to be accelerated by one million volts tobe 
abletodeliver one wattof power. With such low currentlevels, power 
levels are necessarily low and relatively safe. 

If however, small currentsaccelerated by high voltage arestored. 
inacapacitoror bank of capacitors itis possiblotoaccumulateenough 
charge at high voltage that when it quickly dischargesit can produce 
deadly levels of current. Some commercial high power static genera- 
tors go as far as to present the warning “Do not attach capacitors.” If 
you are experimenting with larger capacitors than those described, 
remember that it is no longer safe to verify static charges by touching 
terminals! Capacitors can store charges from minutes to months de= 
pending on the dielectric! Careless or thoughtless use can prove fatal 

Electrostatic generators are unusually safe. Most generators will 
produce no worse a shock than a good jolt resulting from shuffling 
across the carpet. However, in coupling your generators to energy 
storage capacitors you're moving into dangerously high voltages. Be 
very carefull 


ENERGY STORAGE WITH THE LEYDEN JAR 


A Leyden jar is simply a capacitor, that is, a device that stores 
electrical energy. Like all capacitors it consists of two conducting. 
metal plates separated by an insulator. Figure 36 

A brass knob such as those used on the handles of bathroom 
drawers is attached toan insulator, in this caso, a flat piece of Lucite. 
You could also use cork, plastic, wax, or almost any insulator, The 
Lucite is cemented to the lid ofa jar witha little Silicone glue. A large 
hole cut in the lid of the jar allowsa wire to pass from the bottom of the 
knob to the bottom of the jar. The inside and outside of the jar are 
coated with a layer of aluminum foil. Tho foil should be worked with 
your fingers until it smoothly conforms to the sides of the jar. A wire 
is attached to the outside foil, and the entire outside is then wrapped 
with black tape. 

Touse the Leyden jar, the wire lead coming from the outside foil 
is attached to ground. A cold water pipe makes an excellent ground. 
‘The brass knobis connected to the output terminal of your generator. 

Leydenjarscan beassembled папу size, largerjars having larger 
capacitance. My personal favorite Leyden jar was made from a 5 
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gallon white plastic pail that had contained detergent. This huge 
capacitor has been charged by the "Classic Van de Graaff” generator. 
Under good conditions it yields a very heavy, thick, multi-colored, 
spark of more than 4 inches accompanied by a “crack” that could be 
heard for some distance. 

A word of warning: I made the error of touching this capacitor 
when I had thought it fully discharged, and though it was partially 
discharged at the time, I received a remarkably painful shock. This 
capacitor should be treated with respect. You can never be too careful. 


Leyden Jar Tool 


‘One tool you should build for your Leyden jar isa discharge rod. 
After experimenting with your Leyden аг, you will always want tobe 
sure that it is fully discharged before handling or storing it; This isa 
very good habit to get into to avoid getting zapped when you are in a 
forgetful mood. 
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Electricity often seems to find some way to getinto the jar without 
telling you. I wasonceshocked by a Leyden jar that wasstandinga few 
feet from a generator. It was not until I observed the generator and 
Leyden jarin a completely darkened room that I noticed a blue glow 
around a length of wire which had been acting as an aerial above the 
Leyden jar and had partially charged it although it was not even 
directly connected to the generator! 

To make a discharge rod, simply take a length of heavy copper 
wire and bend it in а “U” shape. This “U” should cover the distance 
between the brass ball and the aluminum side of your Leyden jar. 
Attach an insulating handle to the center of the “U”. Make sure this 
handleislong enough thataspark won'tfindits way along thehandle 
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toyour hand. Holding itby the plastic handle, you can bridge the gap 
between the brass ball and side of the Leyden jar, and safely discharge 


Discharging a large Leyden jar with this tool can be lots of fun 
since a large noisy spark can be safely produced. This provides a 
terrificdemonstration for those who doubt the power ofstaticelectric- 
ity! 


THE WATER CAPACITOR 


Believe it or not, ordinary water and plastic bowls can be used to 
form an extraordinarily high dielectric, and make a good capacitor. 
Figure38. A water capacitor is nothing more than two plastic bowls 
set inside one another each being partially filled with tap water. Any 
tap water will be somewhat conductive like the metal plates of the 
Leyden jar because of impurities. Dissolved salts in the water form 
positive and negativeions which move readily. The plastic wall of the. 
inside bowl forms thedielectric while the waterin each bowlformsthe 
electrodes. А small capacitor of this type having 53 inches of useful 
surface area has capacitance of approximately 100 pF. 

‘This type of capacitor was supposed to have been a favorite of 
inventor, Nikola Tesla, Tesla, itis said, would wire together banks of 
conductor to 


conductor to water 
Tn outer bowl 
connected to ground 


Water Capacitor 
two nested plastic bowls 
partially filled with water 
Figure38 


а 


insulated metal trays which were filled partially with water. By 
connecting these water capacitors in parallel, Tesla could reach very 
large storage potentials with а minimum of effort. 


Plate Capacitors 


As you have undoubtedly gathered, all that is required for a 
simple capacitor to hold a charge are two conductive plates with an. 
insulator (dielectric) in between. There are an infinite number of 
configurations to be experimented with. Figure 39 shows what is 
probably the simplest useful capacitor possible. 

The largest plate capacitor I attempted during the writing of this 
text was one made from aluminum foil and my sliding glass door. As 
soonas I became interested in electrostatics, and making high voltage 
capacitors, I started seeing the makings of capacitors everywhere. 
Every day [looked at my sliding glass door, and every day it looked 
less like a door and more like a capacitor. Finally I broke down and 
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bought a large roll of aluminum foil and some tape. After a thorough. 
cleaning, | transformed my door into a giant capacitor, by taping 
sheets of foil to each side of the glass. But alas! The results were 
disappointing. Temperature differences between tho inside and out- 
side of the glass caused condensation and all the problems that 
moisture brings, and the large sharp edges of the foil which I at- 
tempted to insulate bled off charge rapidly into the air. The foil did 
odd things such as crinkling and making sounds when charged, but 
failed to yield an interesting spark or hold a charge for any length of 
time atall. 

Tmsure you'll come up withas many ideasas1 do. Most recently, 
а television special showed the huge metal domes on buildings in. 
Moscow square giving me visions of tremendous high potentials. As 
1 watched, the buildings kept looking more and more like high 
potential tops of Van de Graaff generators and less and less like 
buildings. I think this high voltage stuff is affecting my mind! I think 
it’s good thing that don't live in Moscow. 


Calculating Capacitance 


Once you begin designing and building capacitors, you will 
undoubtedly want to know what charges they are capable of storing, 
Capacitanceis fairly easy to calculate, although homemadecapacitors. 
willbe much less than perfectand probably perform more poorly than 
calculations might indicate. The following equations will give you a 
good idea of what can be expected from your designs. 

Air isa good dielectric, and is accounted for in calculations. f we 
have two metal plates standing parallel to one another with air 
between, the equation for finding capacitance in picofarad is: 


A 
C = .08854 È 
E 


Where 
A is the area of one side of one plate in square centimeters 
Sis the distance between plates in centimeters, 


‘The same equation can also be revised for inches: 
c = m 
5 


Note that these equations remain fairly accurate as long as the 
smallest dimension of the plate is ten or more times “S”. In other 
words, the area of the plate should be much, much larger than the 
distance between them, 

Different materials have different insulating capabilities which. 
are reflected in their dielectric constant. Since you will want to use 
materials other than air as a dielectric, you will need to look up the 
diclectric constant from standard tables. You'll find that Plexiglas 
provides about four times the dielectric strength of air. A capacitor 
built from two conducting plates would have four times the capaci- 
tance of an air capacitor 

Another example: We might calculate from the equation above 
thata capacitor with a desired plate size has a capacitance of 100 pF 
using air as the dielectric. Using the chart below we see that if dry 
paper were substituted for air, the capacitance will be raised to 200 pF. 

Shown below are some typical dielectrics relative to air borrowed 
from Attwood's book Electric and Magnetic Fields: 


Dielectric Constant Material 
Air 

Ethyl alcohol 
Transformer oll 
Various types of glass 
Plate Glass 
Window Class 
Pyrex 

Bakelite 

Dry paper 
Parafin 
Plexiglas 

Pure rubber 

4 Wood 
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Capacitors can be connected in parallel or in series. Parallel 
connection increases total capacity. The total capacity is the sum of the 
individual capacities. 


Стош = Су + Сә + C3 + 


For example, three capacitors having capacity of 10,20 and 30 pF 
each would act as one capacitor having 60 pF when connected in 
parallel, The breakdown voltage of the combined capacitorsis only as 
great as the lowest breakdown voltage of any single capacitor. 

Calculating the capacitance of capacitors connected in series is 
‘more complicated, being the reciprocal of the sum of thereciprocals of 
the individual capacitances 


In series you would figure: 


Crom = T T $ T 
tete 

For example, three capacitors have capacitance of of 2,4 and4 pF. 
When connected in series, the total capacitance would be 1 pF. 
Although capacitance has decreased, the maximum working voltage 
has increased. If each capacitor had a maximum working voltage of 
10,000 volts, the series connection would havea maximum working 
limit of 30000 volts. 


Power Capacitors 


You can build a very powerful capacitor by creating a stack of 
alternating sheets of dielectric material and metal plates. On a large. 
sheet of dielectric place a metal plate, then another sheet of dielectric, 
another metal plate and soon. Theplatesmustbeabsolutely clean and 
free of even the tiniest contaminant or the capacitor will not work. To 
complete the capacitor connect alternating metal plates to one lead. 
and the remaining metal plates to another. 

For your first attempt, build a power capacitor with 5 sheets of 
dielectric and 3 metal plates. Connect the top and bottom metal plate 
to one lead, and the middle metal plate to another lead. 
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Benjamin Franklin — The Turkey Killer 


Benjamin Franklin an incurable prankster, wasan ardentexperi- 
menter with electrostatic machines. Amazing asitmay seem, accord- 
ing tohis biography, the major reason Ben Franklin tried his danger- 
‘ous kite experiment was that he was tired of charging his Leyden jar 
by hand cranking his static electricity generator. He wanted to charge 
it with lightning which he was able to do without getting himself 
killed! (Note: this method of charging a Leyden jar is not recom- 
mended for those other than “founding fathers" and other experi- 
mrenters who seem to have a supernatural gift for avoiding harm. In 
other words, don’t you try it) 

Franklin's hand-cranked static machine was large enough when 
coupled to Leyden jars to produce a lethal voltage. In fact, Franklin 
often used his static machine to kill his Thanksgiving turkey. In his 
‘own words ^.. to theamazement of many... A turkey is to be killed for our 
dinner by electrical shock, and roasted by the electric jack, beforea fire kindled 
by the electric bottle.” 

Franklin's pranks were not without risk. Justa short time before 
his famous kite experiment Franklin accidentally took the full force of 

turkey killing device. He wrote, “Being about to kill a turkey by the 
shock from two large glass jars, containing as much electrified fire as forty 
common phials, 1 inadvertently took the whole through my own arms and 
body, by receiving the fire from the united top wires with one hand while the 
other held a chain connected with the outside of both jars. The company 
present (whose talking to me, and to one another, I suppose occasioned ту 
inattention towhat Twas about) say that the lash wus very great and the crack 
as loud asa pistol: yet, my senses being instantly gone, I neither saw the one 
nor heard the other; nor did 1 feel the stroke of my hand... 1 then felt what 1 
Know not well how to describe: a universal blow throughout my body from 
hend to foot, which seemed within as well as without: after which the first 
thing Itooknoticeofwasa violent quick shaking of me body, which gradually 
remitting, my sense gradually returned... That part of rey hand and fingers 
at held thechain was left white as though the blood had been driven out, and 
remained so eight ta ten minutes after, feeling ike dead flesh; and 1 had а 
numbness in my arms and the back of ту mock that continued # the next 
morning. 


Franklin’saccountofhis ownmishap should certainly give thought 
to those who do not take the dangers of static electricity seriously! 


ELECTROSTATIC EXPERIMENTS 


‘The experiments here are divided into two categories. The first 
group describes electrostatic experiments that can be performed for 
am audience. In other words they're merely for entertainment. 

‘The second section features experiments which possible useful 
applications of electrostatics which are not often discussed. Many of 
these “useful” experiments could be or are being developed into very 
real, marketable industries and should be particularly interesting to 
the serious experimenter. 


Hair Raising Experiences 


Using electrostatic voltages to makea person's hair stand on end. 
isa classic experiment every audience should see. It can be done in a 
numberof ways. Find а subject with hair that is light and clean. With 
some experience you will be able to recognize the best subjects 
immediately. Next, convince the subject that the ominous apparatus. 
thatthey have just seen throwing four inch sparks will not harm them. 

You may want to explain why the experiment is perfectly safe by 
describing the “skin effect” of high voltages. This effect refers to the. 
strange fact that voltages of this order travel only on the outside or 
“skin” of the object they pass over and will not travel through the 
inside of a body where they could do any harm. For alternating 
currents this is a true skin effect, but for direct currents there is a 
similar effect that occurs probably because of the repulsion of like 
charges rather than due toa true skin effect. 

‘Thesubject should stand within reachof the generator and should 
be well insulated from any ground. This is accomplished by having 
the subject stand on a large insulator such as an overturned plastic 
bucket, or,asa joke, a stack of college text books sincethey are usually 
very dry. Instruct the subject to place one hand on the high potential 
terminal, and then turn the generator on. Remember to remind a 
nervous subject not to remove his hand from the terminal until the. 
‘experiment is completed since removing his hand could provide a 
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Figure 40 — The authors hair is usually flat and combed somewhat back 
After а few minutes connected to а running Van de Graaff generator, and 
hes ready for а punk-rock concert! 


shock, Depending on the output of your generator you may need to 
allow it to run for several minutes before your subjects hair will begin. 
to rise. Having your subject shake his head occasionally with speed up 
the process. 

During this whole procedure the subject will not feel the electric. 
ity passing over him other than perhaps a light tickling as his hairs 
stand on end. What is happening is that the subjects hair and whole 
body is taking on a charge from the generator. Since all of the hairs 
have the same charge whether it be positive or negative, and because 
like changes repel each other, every hair is repelled from every other 
hair and any nearby parts of the body. Warnings: 1) Don’t use 
‘capacitors. 2) Hairspray is flammable. 3) Voltages over 500,000 are 
unsafe. 

Strangely enough, your generator will actually have a higher 
polenlial with someone is touching it than when it is operated alone 
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sinceitcan nowwsetheperson'sbodyasa high potential collector. The 
success of this experiment depends largely on the subject's hair. Some. 
‘women with short frizzy hair will have their hair stand out nearly 
straight from their head! 

After theexperimentiscomplete, have your subjectremain stand- 
ing on the insulator. This will allow the charge accumulated in their 
body to bleed off and will reduce the possibility of a large spark 
‘occurring when they eventually touch something that is grounded. 

‘There are a few simpler although perhaps less dramatic ways to 
perform the same experiment. Onis tomakea wig outof fuzzy yarn 
апа to place it over the generator's high potential terminal. You can. 
place it on the spherical terminal of a Van de Graaff generator to 
simulate a person's head. Some Mr. Wizard impersonators even like. 
toputa pair of plastic sun glasses under the wig to give the generator 
alittle character. After the generator hasrun fora time, the hairs of the. 
wig will stand on end. 

A very quick way to demonstrate thiseffectis tosimply takea few 
hairs froman old hairbrushand place them on the generator's surface. 
They will immediately stand on end, and will often Пу off the genera- 
torall together! Many different light weight materials can be used for 
these type of experiments. Bits of styrofoam work extraordinarily 
well 


The Magic Wand 


As discussed, smooth, round objects tend to hold their charges 
while sharp pointed objects will allow electrons to fly off а stream 
sometimes referred to as an "electric wind." The effects of this wind 
can easily beseen, Connecta short lengthof wire to your high potential 
terminal and hold the free end of the wire with a handle made of an 
insulating materials such as plastic. Point the end of the wire toward 
alighted candle, and observe the flame. The flame will bend mysteri- 
ously away from the invisible “clectrie wind.” In a well darkened, 
room withoneseyes well adjusted the “wind” may actually be visible 

Another interesting experiment istouse the wand to chasea soap 
bubble. Becausethereare two forcesactingon the bubble, theoutcome 
oftheexperiment may be unpredictable, One forceis the charge of the 
generator itself which draws the bubble toward the wand. The other 
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forces the electric wind from the wand that pushes the bubble away. 
How the bubble will actisanyone's guess! It depends on which force 
is dominant. 

Alitllelateron we'lluse this surprisingly powerful wind tocreate 
a small pinwheel motor. 


Levitation 


‘There are a number of ways that you con levitate lightweight 
‘materials using your generator. The easiest ways to demonstrate this. 
isto simply spread very small shavings of styrofoam along the top of 
your generator. When the powerison, the pieces will takeon thesame 
charge as the surface of your generator and be repelled by it since like 
charges repel one another. The bits of styrofoam will levitate off into 
the air after the generator has been on a few seconds. 

‘An entertaining experiment can be done by placing a number of 
tiny styrofoam balls in a short section of clear glass or plastic tubing 
about 2 1/2 inches in diameter and a few inches in length setting on 
your high potential terminal. Cover the top of the tubing witha metal 
plate, and connectit to ground. Whenyour generatoris turnedon, the 
balls become charged and levitate to the top of the plastic tube. When. 
they touch the metal plate at the top of the tube they lose their charge 
toground and fall back to the generator again. The balls will oscillate 
‘between theendsof the tube until the generator isshutoff. Youshould 
coat these balls with a conductive paint for a more complete charge 
transfer. 

If you enjoy reproducing electrostatic experiments as they were 
originally done, you might want to try making your own old-fash- 
опей pith balls instead of using styrofoam. Pith balls were used for 
‘those experiment before modern products like styrofoam were avail- 
able. Pithballsaremade by removing, shaping, and drying the insides. 
of certain plants such as dandelions. Details can be found in old 
physics textbooks before 1900. Ill stick with good old styrofoam. 

Place larger bits of styrofoam on your generator, and turn your 
generator on while touching the bits with your hand. The styrofoam 
‘will assume that you are ground and that your generator is a high 
voltage source. One side of the styrofoam will be charged one way, 
апа the other side of the styrofoam the other. After removing your 
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hand, a number of things can happen. The styrofoam may flip over 
and be stuck toyour generator likea magnet. The styrofoam may stick 
toyourhand likea magnet. Or you may find thestyrofoam floating on. 
endas the hair did in the last experiment. 

Aninteresting trick can be performed by passing your hand over 
thestyrofoamremainingon your generator terminal. As you do so, the 
electrical charges in the foam and in your hand will cause the styro- 
foam to jump about. 

1 have meant for some time to place a metal plate on a table 
underneath a table cloth and to energize that plate from a hidden 
electrostatic machine. I could then sit at the table and “mysteriously” 
move light weight objects such as bits of hair, sawdust, styrofoam or 
other similar materials around the table simply by passing my hands 
over them. I think this would make a very convincing illusion of 
mental telekinesis. Try it. 


Lighting Without Wires 


If you or your friends doubt the power of your generator, haveon 
hand a supply of Ne2 neon bulbs which are available for less than a 
dollar atany electronics store. Remind those onlooking that it takesat 
least 70 volts to light a neon bulb. Hold one lead of the neon bulb in 
your hand and move the bulb toward your generator. Within inches, 
or even feet, the bulb will lickeror light. Ihaveseen someexperiment- 
ers hold the bulb in their mouth while reaching toward a generator 
with their hand, Seeinga 70 volt bulb lightin a persons mouth with no 
wires attached is an impressive demonstration. 

You may want to try large florescent bulbs as well. When my 
generator has been running Ihave seen flickersin the florescent lights 
in the ceiling of my home. These bulbs are many feet above the top of 
my generator yet respond well in a darkened room, 


Perpetual Motion 
Anything that peopleassume can’tbe done interests me. Many of 
the greatest inventions of all time would never have come into being 


iftheirinventorshadn'tatone pointbeen told ані couldn tbedone. 
Currently, perpetual motion qualifies as such. 


n 


iret 
yee di 
pen 
Ө ые © 
voltage terminals 


_ REA 


chassis of 
insulating material 


Figure a 
“Perpetual Motion” 


The following device doesn’t really qualify as perpetual motion, 
butit appears tobe! Figure Pl shows the device. The idea is simple. A 
few light-weight conductive balls are released onto a U-shaped track 
оп which the balls rock back and forth. Itis normal to assume that the 
balls will slowly lose their energy and come toa stop in the center of 
the track. Instead, because of the electrodes in the track,the balls. 
continue back and forth indefinitely and even pick up some speed 
along the way. 

What has happened is that you have constructed simple electro- 
static motor. As the balls pass over the foil strips they pick up the 
charge from that strip. Having the same chargeas the strip, they are 
repelled by thatstripandaresimultancously attracted to thenextstrip 
‘which has a dissimilar charge. Inertia will cause the balls to roll over 
the dissimilarly charged strip and on to the next. The electrostatic 
forces replace the energy lost in rolling friction. In this manner the 
balls will remain in motion for as long as power is supplied. 

Ifyou wish toreally complete the illusion given by thisdevice you 
will naturally want to hide the foil strips from view. To do this you 
could either use a conductive material other than foil that blends into 
the background, or, if your generator is powerful enough, you could 
probably bury the foil strips under theramp material and still transfer 
a sufficient charge. 


Trick Gun. 


We know that like charges repel one another. This has been 
demonstrated with the ‘hair’ experiments and others. What would 
happen if we introduced a charge into a liquid, and then shot that 
liquid out in a stream? We can find out with the use of a squirt gun. 
Purchase an inexpensive water gun thatstoresits water in the handle. 
Drill a small hole into the handle and twist a brass sheet metal screw 
into thehole. Youmay wantio puta little Silicone glue around the top 
of the scrow to make sure that this point will not leak when the gun is 
later filled with water. The brass screw provides electrical contact 
between your hand and the water. 

Fill the gun with water, and pump outa few squirts. The water will 
come out in its customary straight stream probably covering the 
lengthoftheroom. Then stand onan insulator and charge yourself up. 
as described earlier. When you squeeze the trigger, a stream of 
scattered droplets will be ejected only а few feet. What has happened. 
is that all water droplets have a similar charge so each droplet is 
repelled by every other droplet. Other than being just an interesting 
way togetan unsuspecting friend wet, this mechanism can beapplied 
anywhere that a liquid must be atomized. 

I've wondered about making an electrostatic chamber on the 
carburetor of my car to see if better atomization of the fuel would 
result in better combustion. But first I need to check into the dangers 
ofa spark occurring! I don't really want to blow myself up! 


An Ion Motor 


Thereare several different electrostatic motors that can be run by 
your generator, the simplestbcing an ion motor. You can makeone by 
Simply bendinga length of light weight wireintoa"Z”. At the center 
of the "Z" shape, place a conductive bearing. Nothing fancy is ге- 
quired. In fact, just looping the center of the Z around an axle may 
work. Make sure however, that the Z will rotate very easily. A simple 
schematic of the ion motor can be scen in figure 42. 

When power is applied to ion motor electrons stream off the 
pointed ends of the wire creating an electric wind. The force of the 
‘wind pushes hewirein the opposite direction. Again, for every action. 
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there is an equal and opposite reaction. If 
your rotor is well balanced and the bearing. 
friction is very low, your motor can and 
will achieve speeds of several thousands 
revolutions per minute! Of course, the 
torque generated by this motor will be 
very, very small. Nevertheless, it is fasci- в 
nating to watch а motor propelled by a Figure 43 -Simple lon 
stream of electrons! pss 
Although the thrust of this motor is 
very small, Гат certainly not the type of experimenter to let this hard- 
eared stream of electrons get away without doing some useful work 
along the way. I have attached one of my pinwheel motors to a tiny 
plastic airplane propeller as shown to blow a little air cool air my way. 
T think this is probably one of the few fans that I know of that must be. 
‘connected to 100,000 volts or so to operate! 
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Another thought that I had for this fan was to drive it with a 
negative charge. Negative ions are thought to have many health 
benefits, and to cut down on pollutants in the air. Negative ions 
apparently attach themselves to specks of airborne dust and cause 
them tofall from theair. Thereareanumber of negativeion generators 
being marketed for this purpose. I thought that a spinning propeller 
ofthis sort would be an absolutely outstanding way of both distribut- 
ing and producing negative electrons in a room environment. 

Топ motors also have serious applications in space travel. The 
Soviets have used ion motors to propel some of their long range 
probes. The problem with these motors is thatthe thrustis very small. 
However, lon motors offer atleast two enormous advantages. First 
they can be powered by a nuclear or solar electrical source which can 
provide power far longer than conventional chemical rockets. Second, 
anion motor can provide higher velocity thrust than current chemical 
rockets because thenozzle velocity ofa rocketislimiled by theinternal 
pressures that can be safely generated inside the rocket motor. An 
efficient ion motor can accelerate ions to speeds approaching the 
speed of light! Although the thrustis small, over time the space craft 
could itself approach the speed of light, at least, in theory. 

A few tips for getting the best operation out of your ion motor— 
Make sure that your rotoris well balanced especially if you want your 
motor to be selfstarting. Your rotor should spin easily for several 
seconds when tapped lightly by your finger. The more freely your 
rotor can spin, the faster it will revolve. The bearing used in a 
radiometer would make an excellent ion motor bearing, 

‘Run your generator/motor in an area free of objects that might 
provide sources of ground. My first ion motor was well built and 
‘carefully balanced, yet itrefused tospin. When reached down to give 
itatap togetitstarted,itrefused tomove. Infactitfeltasthough it were 
being held in place by a magnet. It was then that I realized that one of 
the arms of the rotor must have been attracted to an object with an 
‘opposite charge. That object turned out to be met When I moved a 
short distance away, the ion motor sprang to life and immediately 
whirled up to several hundred RPM. 

Torthismolor, voltage ismore important than current. The motor 
will run and do useful work on currents under a microampere. 
Electrostatic motors have been run with currents of less than 001 
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microamperes, and have even from theearth’s electrical charge itself. 

Another interesting use that have found for an ion motor is that 
ofa primitive high voltage meter. The higher the voltage, the greater 
the thrust from the motor. This may be used tomovea pointer suchas 
in a panel meter or may be used simply to a relative indication of 
voltage. 

like to place a small ion motor on top of my Van de Graaff 
generator when I am charging capacitors. When the capacitors are 
charging, the motor will not move since the charge is being bled off 
from the generator to the capacitors. When the capacitors are fully 
charged, they stop drawing current from the generator. The terminal 
voltage rises, and the motor begins to spin. This is a very useful 
application of the ion motor since itis usually impossible to tell when 
a capacitor is fully charged any other way. 

Iam told that ion motors have been used in scientific toys such as 
‘those that can influence a balsa airplane in flight. Gustave LeBon's 
electrified rocket wasa small aluminum foil rocket thatcould actually 
бу on electrostatic forces (Patent No. 2,018,585). have not seen these 
devices, but they sound like something worth investigating. 
Experimenting with “micro” sources of power can bring out the 
engineerin everyone. 


An Ion Blower 


The last experiment uses. stream of ions to propel a small rotor. 
‘Since in essence what we really have sa litte et engine, why not put 
ош blower into a tube and see if we can pull a little ай along with it. 
Figure 44 shows one possible configuration. 

One end of a small, clear tube such of glass, Plexiglas, or other 
insulating material is fitted witha sharp metal point. A metal screen 
covers the other end. Electrons reach a high density at the metal point, 
break ree into theair, and stream through the tube to thesereen atthe 
far end. As they move rapidly through the tube, they pull some of the 
airinside the tube with them. Obviously, a blowerof this type has very 
lowefficiency probably in the neighborhood of 1% under ideal condi- 
tions, Nevertheless, a puff of smoke at the intake side of the tube will 
easily be drawn through. 
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Clearing The Air 


Before moving on, here's another interesting smoke experiment 
you can try. Geta clear plasticor glass jar having no metal parts. Drive 
a pointed nail through thecenter ofthe lid. Blow a little smokeinto the 
jar, and seal the jar with the lid. Next, connect the head of the nail to 
the output terminal of one of your high voltage generators. 

‘As charge isapplied to the smoke, it will begin to swirl. Soon the 
smoke will seemto disappear, although inreality ithasbeen redistrib- 
uted along the sides of the jar. 

Variations of this effect are used in industry to place very fine 
filmson surfaces. Similar clectrostaticmethodsarebeing used tomake 
sandpaper. When the tiny metallic abrasive particle are distributed 
along the surface of the sand paper they are givena charge that causes 
them tostanelonend creating sandpaper witha betterabrasiveaction. 


Figure 45 - Franklin Motor — Using large sling-shot balls 


and а simple Lucite disk, this tittle motor quickly speeds to 
over 600 трт on less than 1 mlcroampere of current! 
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Franklin Motor 


THE FRANKLIN ELECTROSTATIC MOTOR 


The Franklin motor, named after its inventor Benjamin Franklin, 
is often said to be the first electric motor ever made. Its construction is 
simple, and, in fact, it is very similar in operation to the Dirod 
generator described earlier which can be run as a motor although 
inefficiently. Figure 47 shows the basic Franklin motor. 

А seriesof lightweight spheres is glued in place along the outside 
of an insulating disk of Plexiglas, glass, ete, As these spheres rotate, 
they pass through the corona emanating from a highly charged high 
potential terminal at cach side of the disk. One terminal is charged 
negatively and the other positively. As a sphere passes a terminal, it 
picks up a charge that will be attracted to other terminal causing the 
‘whole assembly to turn until the high voltage is removed. 

‘One modification that you might like to experiment with is to 


7» 


make the Franklin motor self-starting, This can be accomplished by 
adding points on the high potential sources to create an electric wind 
that gives the spheres just enough of a nudge to start the rotor 
revolving. 
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кты 
Corona Motor 
schematic diagram. 
Figure 48. 
Poggendorff’s Corona Motor 


Franklin's motor works by charging a series of spheres as they 
pass by alternating high potentials. It is also possible to alternately 
charge an insulating surface asit passes near high potential terminals. 
Plexiglas, glass, and probably other materials will work. A drawing of 
Poggendorff's motor is shown in figure 48. 

Here is how it works. Notice that there are two sets of brushes or 
combs with sharply pointed ends mounted at an angle. One brush 
spraysa negative chargeonto the disk and the other a positive charge. 
As the disk continues to revolve, the charges on its surface find 
themselves attracted to the entire oppositely charged comb —not just 
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thetiny spray points. Itisimportant that the brushes be mountedatan 
angle, so that charges on the disk may be attracted to the comb of 
opposite polarity before they are replaced with an opposite charge as 
the disk rotates under the points of the comb. Understanding how a 
‘motor like this works is simple. Getting one balanced well enough to 
be self-starting and smoothly running takes quite a bit of patience It 
is nonetheless an exciting a 


Atmospheric Electricity 


The carth itself is a huge electrostatic generator. In the air at any 
time there are some 200 volts of electricity encircling you all of the 
time. Thereason that wearen’ tbeing zapped ll thetimeissimply that 
weareall at roughly the same potential. That is we all have the same 
level of charge, so, the electricity hasno reason to move from one point 


to another. 
ionosphere 
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Figure 49 


Earth’s Atmosphere 


cid picis 


Between the earth and the electrically conductive ionosphere, 
both of which store electrical charge, existsan electrical potential. The 
same sort of buildup exists between clouds and the earth. When the 
potential builds to a level great enough, the air ionizes, loses its 
insulating capacity and becomes an excellent conductor. The result is 
а huge arc of static electricity we call lightning. As current flows 
between the cloud and the earth, the potential is reduced until thearc 
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‘can no longer be sustained, and the lightning bolt is extinguished. It 
fascinates me to think that I live on one of two highly charged 
electrodes. 

As an electrostatic generator the earth is fairly impressive. Be- 
tween two and six thousand thunderstormsare in progress atany one 
time. Worldwide, a hundred bolts of lightning strike the earth every 
second. Itisestimated that this gives the eartha high voltage potential 
‘of approximately 360,000 volts between ground and ionosphere with 
anaveragelightning bolt conducting 1800 amperes. The density ofthe 
electric field decreases as altitude increases. Near the earth's surface, 
however, the field is estimated to be approximately 100 volts per yard 
of height. 

I say that the earth is fairly impressive because for all its size it is 
limited to these voltages by the fact that the atmosphere is relatively 
conductive having a resistance of approximately 200 Ohms, This is a 
relatively low resistance which quickly bleeds away charges. 

Although it can take a significant amount of time depending on 
weather conditions, any conductive material insulated from ground 
can acquire charge from the surrounding air, and become charged to 
a high potential. Although the chargeaccumulated isusually negative 
їп polarity, thunderstorms and other atmospheric conditions may 
create a positive potential with respect to ground. Radioantennasand 
flag poles insulated from ground have been known to throw hefty 
sparks and even start fires. 


Plugging In To The Earth’s Charge 


IE yov'reascuriousas lam, you're asking yourself, “Can 1 tap into 
this charge?” The answer is yes! The first order of business is to 
measureand verify thata chargeis present. Ifyou area skepticlikeme, 
you've “gotta sce that needle move" before you are going to believe 
there is something there! 

‘The best antenna for capturing atmospheric charge is a metal 
structure, insulated from ground, pointing straight up into theair. The 
simplest, and probably easiest way to accomplish this is to simply 
attach a length of very light, bare, copper wire to a large helium 
balloon. This can be dangerous! Remember to avoid power lines and 
airports if you plan to launch such an energy-gathering balloon! 
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Having your bare copper wire come in contact with a high-tension. 
power line is nota pleasant way to dic! Thunderstormsare extremely 
dangerous. (Ben Franklin waslucky to have survived hisexperiment.) 

The bottom of the wire should be attached to a high quality 
insulator well above ground. Attach one lead of aextremely sensitive 
meter to ground. Occasionally attach the other lead to the vertical 
‘metal conductor. Be careful! Do not take for granted that the potential 
‘will be harmless! If left unchecked it could easily reach a level that will 
bite you. You may find that it can take an hour or more to build up a 
significant charge, however. 

At one time I tried using a kite flown with bare copper wire but 
had mixed results. T experienced significant difficulty with the wire 
kinking as Пе it out and reeled it in, in response to changing winds. 

Another time I hooked a diode into the line and got surprising 
voltages, but I had been fooled. The diode and coil in the meter had 
‘made a primitive erystal radio. I was extracting power from the 
atmosphere that had been placed there by radio broadcasting stations. 
Although this is not static electricity, it is nonetheless interesting 
because it is a demonstration of wireless transmission of power that 
‘Tesla was trying to perfect. 

‘An antenna of this type has been used quite adequately to run a 
corona motor from the natural potential that exists between the earth 
and its atmosphere! A motor of this type must be extremely well built 
having great sensitivity and very low friction bearings. I have seen 
sucha motor run, but Ihavenotrun oneofmy motors from thischarge. 

Because of weather, it can take а long time to build the potential 
up toa level capable of doing useful work such as moving a sensitive 
‘meter or a small corona motor. Several methods have been devised to 
speed up the charging process. Early experiments devised by Lord. 
Kelvin used an insulated metal tank filled with water suspended 
above the ground constructed in such a way so as to allow a steady. 
stream of water droplets to reach the ground. Appropriately, he called 
the setup a “water dropper.” He reasoned that the surface of each 
water drop would be an extension of the surface of the water in the 
tank at the moment it dropped away. As it did, the drop would carry 
charges away with it, This continues until equilibrium was reached 
between the tank and the air. 

Using this same idea, charging time can also be reduced by 
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spraying a fine mist of water alonga bare copper wire a hundred feet 
ог more in length which is insulated from and suspended above 
ground. The falling water droplets can help to charge this wire to a 
measurable level in less than a minute's time. 

Another method of speeding up the charging process is to in- 
crease the number of ions in the vicinity of the wire itself. A flame 
applied to the wire will increase the number of ions in the arca of the 
flame and can bring a wire up to the same potential asthe air around 
itina matter of seconds. To accomplish thiseasily, wrap the wire with 
a flammable substance such as string or paper soaked in lead nitrate, 
and ignite it. Itis also possible to get good results by simply waving 
a torch lightly across the wire. 


In Conclusion 


1 hope that you will enjoy experimenting with electrostatics as 
much as Ihave! find few subjects more fascinating than high voltage 
andits generation, Asa technically minded person, you will undoubt- 
edly see many improvements that can be made in my designs. know 
that this is true because at times it seemed I might never complete this 
ext because there was always one more improvement to make and 
‘onemore experiment to try. No doubt, you will conceive of dozens oF 
new ways to apply the basic principles of electrostatics. Like all 
experimentation, every change, every test, every improvement will 
suggest many more questions to beanswered and new improvements 
to be made. You'll probably devise many new inventions! 

Blectrostatics is also a subject that everyone is absolutely fasci- 
mated by — even those who can't change flashlight batteries, When I 
was experimenting with different friction generator materials, 1 pur- 
chased quitea number of little swatches of material froma local fabric 
store. The young ladies working in the store demanded to know what 
the fabric was for, and, were so fascinated by the idea of generating a 
spark that I emerged from the store piled high with swatches of 
material which they insisted be tried on the generator. 

Му own mother, who despisesanything technical, shocked me to 
по end by demanding that explain to her the workings of the atom, 
immediately after seeing the classic Van De Graaff in operation. [do 
not think anyone can watch a powerful Van De Graaff generator at 
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work and not be curious about the forces at work. (And you and Iwill 
always want control of those forces!) 
So dig in, get to work! Mysteries await! 
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ADDENDUM 
Electroplating High Potential Terminals 


Аз you have certainly realized by now, a tremendous amount of 
your generators efficiency rests in the quality of your high potential 
terminal and in your ability to effectively store the charges produced. 
1 think you will be very happy with the performance of any of the 
classic generators and storage devices described earlier. However, for 
those of you seeking to go beyond these boundaries of performance, 
Га like to let you in on new area of experimentation: electroplating. 

Electroplating is simply a process wherein metal salts such as 
copper sulfate or nickel ammonium sulfate dissolved in an acidic 
aqueous solution can be deposited as elemental metal on conductor by 
applyingan electrical current. This means simply thatany conductive 
object can be covered through the process of electrodeposition witha 
layer of metal! 

Since electrostatic charges can be distributed quite nicely on even 
very thin conductive surfaces, this is a perfect system for making a 
flawless Leyden jar or a huge high potential terminal. Iam currently 
working on creating very large, near-perfect high potential terminals 
by plating large plastic globes sold in many lighting stores for under 
$15.00! 

Anything can be plated — plastic, glass, pvc, etc. The only trick is 
in making their surface conductive initially so that a current can be 
applied. 

‘The basic procedure for producing a perfect Leyden jar is as 
follows. 

Begin by making the glass jar extremely clean. No fingerprints, 
water, oroilofany kind can remain. Use masking tapeto cover the top 
20% of the jar to prevent plating in this area and to preserve а well- 
proportioned jar. Paint the exposed glass with a resin such as white 
shellac thinned with denatured alcohol, if necessary. l'vceven used а 
spray lacquer. 

From here there are several routes that you can take. The easiest 
method is to take a finely powered metal such as iron or aluminum 
(Gomethingaround 409mosh) and sprinkle iton thesticky, wetshellac. 
Since these finely powdered metals will float in the air much like 
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talcum powder, I usually put the metal powder and jar in a box and 
shake the two around around. Remember! These metals SHOULD 
NOT BE INHALED! Wear a safety mask, and if working with heavy 
metals, wearing protective clothing is a good idea. The metal powder 
should create a beautiful, even, light coating over the painted surface 
ofthe jar. Allow the paint to fully Gry, and repeat the procedure on the 
inside of the jar. This is a little trickier, but not impossible. 

‘At this point you can actually stop, and use the jar quite success- 
fully. The tiny sandpaper edges of this powder metal coating will 
bleed offa stored charge when the aris notin use. This makesa good 
natural safety feature. 

Theonly drawback tothe powdered-metal approach is thatif you 
choose to copper plate it, the copper plating will be just as bumpy as 
the powdered metal surfaceitself. Asa result, this method will always 
allow some leakage. 

Another simple method of making the jar conductive is to cover 
the shellac with powdered graphite. This can be rubbed smoothly 
onto the surface when the shellac is partially dry and will provide a 
smoother surface whichin turn will producesmoother plating. On the 
other hand, graphite surfaces often require considerably longer plat- 
ing times and the process is less reliable. 

Although both of the above methods work well and have merits, 
the very best way to make the jar or any non-conductor conductive is 
toallow the shellac to dry completely, then paintor dip itina solution 
of 


1/2 ounce silver nitrate 
4 —— ounces distilled water 
6 ounces alcohol 


While this is still wet, suspend the jar inside a larger jar or other 
acid proof non-metallic vessel, and place a few lumps of potassium. 
sulfite or ron pyrite in the bottom of the larger jar. Cover this with a 
solution made up of one part sulfuric acid and eight parts distilled 
water, and close the lid. You now havea jar covered with silver nitrate 
solution hanging above the potassium sulfite-acid solution in a sealed 
vessel. This will produce hydrogen sulfide fumes that will convert the 
nitrate toa sulfide which is a conductive coating for you jar. Within a 
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A glass jar for the Leyden jar The jar is masked off and coated 
capacitor i selected and thoroughly with conductive graphite. 
cleaned. 


few minutes the chemical reaction will stop, and your jar will be ready 
to be plated. 

Now that the outside of the jar has been made conductive, it can 
easily be plated with copper. In an appropriate acid-prooí vessel, 
make a solution of 


25 ounces copper sulfate 
6 ounces sulfuric acid 
1 gallon distilled water 


Use warm water when mixing to dissolve the copper sulfate more 
quickly. Do not allow this solution to touch your skin or clothes. 
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After a few hows, the deposit of The plated jar is ready to be cleaned 
copper is easly seen. ир and put into use. 


Attach а wire from the negative lead of a 2 to 5 volt battery or 
transformer to the conductive part of your jar. A rubber band works 
well for this. Immerse the portion of your jar to be plated in the cop- 
per sulfate solution. Finally, attach a wire from the positive lead of 
your power source to a copper electrode having a lange surface area 
Such as a thin copper sheet. Set this electrode in your solution. 

All that you have to do now is watch the jar as the plating takes 
place. Be sure you keep the solution warm, or the plating will proceed 
very slowly. I like а thick copper coat and usually allow my plating to 
take place overnight. However in a fairly short period of time you 
should see a reddish copper coating forming on the outside of your jar! 
Simply repeat this process for the inside of your jar. 
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A бийге inch plastic sphere has beens coated 
With graphite and is ready fo be plated. 


Very large spheres and other shapes can also be plated by scaling 
up this process. I have seen many inexpensive large glass and plastic 
globes since I began experimenting with this process that would lend 
themselves to this technique. For more information, refer to books on. 
electroplating and electroforming that can give you advanced details 
оп plating superior finishes. 

As you can see, simple electroplating can make possible a vast 
number of new shapes and designs for high voltage terminals! 
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28th June 2013 Battery Free Loop FM Crystal Radio 


Battery Free Loop FM Ra: 
diameter copper tube. 


using an 8-mm 


This FM radio runs without battery and you can listen to FM radio by just placing 
this close to your window. 

If reception is not good, you can attach an external FM antenna (or with antenna 
amplifier), to the Loop at the point 1/3 of the loop close to the ground. 


Parts you will need: 

А Diode that works in high frequency (200Mhz or above, e.g. AA112, 1N34A, 1N48, 
15586 or Iss106. 

A 0-12 pf AIR Variable capacitor - you can get a 0-22р! one, then remove all the 

copper plates and leave just 4. 

50pf and 180pf fixed ceramic capacitor 

100K 1/4W resistor 

33uH Choke coil 

3.5mm mini headphone jack 

А high impedance 4K Ohm earphone or a crystal earphone. 

Some wires. 
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Loop FM Crystal Radio Circuit - httpIbillydiy.blogspot.k. 
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Louis МАСНЕ 


Wireless Telluric Telephone 


SAMO. тукту vene 


EMI destroys the modern grid — then 


Sure aa у now — but май unti eed this proven simple, inexpensive liec earth- 


Fidis directional, low energy, & untappabe 


Jerry Vendita + VI Co 


A NEW WIRELESS TELEPHONE, 

‘The Paris Journals report that M. Maiche, а well. 
known inventor, has made a sensational discovery in 
the field of wireless telephony. His new apparatus 
consists of twa posts which are placed im his prem 
ises, Hach post consists of а telephone, battery, a 
special form of induction єой and a frame which ie 
formed of a series of insulated wifes. One post ix 
placed in the garden and а seeond one In а room In 
he building some distance off, about 100 feel, and sev- 
‘eral wells, daors, and windows come between the pasts: 
Conversation can he carried on easily, and the sount 
is clear, The Inventor started five woars age to work 
fon the question. At the chateau of Marchas, пене 
Ing to the Prince of Monaco, he made experiments 
using The earth ne а condnetor, пг these were aue- 
cessful at a distance of two miles. One venr after 
‘ward he was able to communicate between Тонон and 
Ajaccio in Corsica, over the sex at 13D miles distane, 
‘using the sea as п conductor for the waves. These 
experiments were Kept seerer. however, As the new 
Apparatus works without the use of wronnd, the results 
mre more important. He expects to inerense the di 
tance indefinitely by glvinx more power to the apre 
satus, which is only in ks first stages, Submarine 
boats could use the system to gnon sdvantanr. 
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Wireless Telephone of Louis Maiche, the French Scientist 
Аеш] Mesage Projected Only in the Desired Direction: 
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LMaiche dlectrophone à pupitre 


Appareil dis Electrophane de Maiche: nom don par Louis Мае a ses appareils tlipboniques, Celui ен gui d'in pie utes manches 
Lemezewski et d'un msrophone type Ader Le modèle en photo doit Ноева å 1890 
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‘The world's first "mobile" phone (in 1906) 


Freeh mentor Louis Maiche and his wireless phone, arguably also the wor first mobile phone 
бише published inthe Swedish weekly Hvar Dag in September 1906 (Click cale 


М. Louis Miche is the inventor af the wiles telophone and, ike many scientists, is not so amas ss he ought to be 
Thats ow am article the Auchan Star ов March 6, 1907, introduced the French inventor Lous Mache, who la cou be called he ien ага. 
mbil phone 

тийе article M Malle describes how itali began: 

My fs tral tok plase tn 1867, but they wore concerned more with wireless telegraphy: and i was aot until 1403 that exchanged conversation trough 
a Wireless telephone aa distance af 30 yards” 

Two айы carles, the New York Times abo pied an article on M. Miche and ha wiseless telephone enon, the article бе vent eer o 
Ni succes experimen wida leap sd en describes fs wid wi he viles telephone, 


1а mae we of the ground as a тиши of transmission The discovery of tay enables eto do say widi al visible meant of communication andto 
am 
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project the wands in any given direction without the danger thal hey ту Бе radiated elsewhere; and, more trig stil, do this with an nisi 


aped of басену, wil, e you well cam, ler wireless telegraphic and telephone syste expend ace muss of electricity rude in all 


‘When once perfected my apparatus may be practically used atan insignificant cost Just now it i stil athe laboratory and experimenta stages" 


"ous" said M Maie atout exoriens have suceedd in spite of all obstacles. Neither e water, nor rek, nor се can interfere, АП that the 
пазара conside ax isnt oen we ey pass tough Surely we have much pst АП Ва we ave donc up othe present babe 
1o convene distinctly up oa Чонос afa itle over 1,800 fe, Bu ence the practicality of he theory iw established ten be mechanism mui be perta 


"its being perfected day by day jos Branly one day succeeded in ming the condctbiit of his be filings ram one end of his laboratory to the 
о, hry ruling wireless telegraphy an established бет Ard И will the sre with ош wales telephone Which жем о ш called to a very diferent 
"sis, mot as vd t war, but as an id la peace, as n savior of human ie" 


Inthe Auckland Sur article M. Mahe gives some example of dhe nue ше of is vieles telephone: 


imagine wo steamers steering through a og. Wilh my ile apparans te captains сап tl the direction he other ship e taking: n case Гап accident o 
эшип my apparans wond enable the crew in danger ceuniale with the eaviying р without fearing the being Га ineas а the с afa. 
lephose by. Miers авы Мага canter Hke Ihat at Cours cou сома wil he rescue pariy. Two алыу Сии making a igh tack 
oul keep in const tach without risk of rutin. The olay ei ould bave bn idein room, ad would no langer be dependent upon the 
agare of the telephone exchange 


Bok articles also elude soene technical descriptions of the ше o? M. Мады new wireless phone. I i possible thut the French inventor's theories were nat 
sew succesful as he himself hough Others ts еШ ео Why th page (in enh) s he only one wl киттай в about han Бш 1 bave 
toc able to сак. Sull his conet of wiles (and mabe) telephony sould mnl rm a place in the hall of fme af modern communion technoloay 


Patents 


Nouveau mode de transmission et de réception sans des signaux lectriques 
pun 
19040222 


The object of the present invention ia new обњо of waning and receiving wiles electrical signal, The cae mes on wbich ls based the 
Syon the prodici ton position and uses the posa receiver cnt ms ва sew fom which may be тейлей 1o ze ctos 
bration" and ix obtained ss will be explained farther by modification afa spark inductor: One of diii characters of this аси manifestation of 
‘etsy that сап be tated space wu! e ai antennas amd round at all Марсел ad, e зате Гоп as sound Шун and Беш, da 
y wibaut poles 


Tbe indic being communicate e with power sourse, a batery, for example, аа a specia wich which will be deseribei below, each interruption is o be 
ori the amature current giving а урай, pe Later ш aom a "electrostatic vibration, The amature ош of the cd wire afer th nt 
‘winding outside, и for ti purpose omnee а rg metal race wich can be exposed ae Thin surface may е conte either by ca hollow or 
Sil cylinder or by one or mone неш of ion, copper or my aer metal шаш! mire or lens hick The surface Ру rounded at бе Soenens rac 
Vila bader al around to remove lke, as in e conductive electi machines, shouldbe about one quar meler per wart of the curent Тони а. 
бе шшш. The trend o the armature consed а asin sce af wich e ip ko platinum or gold eat 1s button lo ina gold ог 
suum, carried en he Lege sure 


FIGS. and 2 af be accompanying drawings show two provisions which may be 5 h adopted far the preparation of the transmitter station. 


FIGS. Sand Ka 


One ed ofthe armastuse wire fhe coi is coaneted to the cylinder 3 rope at itx end, and the end k of the — $ mounted an the 
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insulating support € which ls зей о the epider 3. The plate Sis raver bya screw SS provided beyond tip 7 made of pold or platinum. The end the 
induced wire и that by which begins пар оп а bobbin. Wire cialis with he eaa the plase 5 (Fig the yr 3 (Fig AY 


Improvements in and relating to Electric Transformers. 


po 
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Comprises a lange number of windings wound in the бита ofa cable а оп a сотов ane b, and Iod aut to terminals 1... 10 and, dae 19 be connected а 
шу or etn by теми af a commuter o tat re ot morë independent слав mty be made 


COMPLETE SPECIFICATION. 


The present invention relates to electric transformers of the class describe by Specifications Мон. NS21901 (Amber) 21884 (Swinburne), and 4/183 (Clerc) 
and pty cancers te range fhe winding 


The mention presente tn le accompanyin drawings 


Figs and 2, show a section and a front view respectively af the improved transformer: 


‘The transformer whic has no magni core, it merely constituted ов number slate wires, 10 for example, Wich are united t form a 
‘able a which is wound around fame b. The ends of the cable projet through two boles of ihe frame and the ends ofeach wire are Joined terials 1 10 
{and Tto tl caecis la the drawings are shown 20 terminala, he feat nen of which correspond te he being of Ie 10 wires and the aren 
‘correspond to the ends of the same wie 


has, a winding of certain number of identical wires is obtained which are all wound parallel snd similes and which may be connected by means af 
{cnet fern groups 10 We varied acct ю requirement; so ып бет are thus cond roe OF mane cuts which are early 
dependent be ame the other nde eg of which сап be varied a Wil 


y conveniently joining the Bee ends of some ofthe wires a primary winding of weak одвео obtained with the wiret of same joined for quantity, while 
ona or ашке oe асу wings ae jue fof tenson, ths providing in requ ean 


‘The conseution of th wansfomer by means o'a great number of separate wires allem numerous advantages amongst which are tbe Вену of connecting 
the separate ише at ilo coms te eireas: the arrangement ruling supplementary circ 10 be rab olf at a point of the sd ccu, and 
"e reciprocal independence of hese crs ал age number 


Improvements in and relating to Electric Transform 


po 


По for telegraphy and wireless telegraphy are made without a magnetic core, and of ie depts Ба of large diameter They have the рева 
winding с азе! with he secondary windang e, but separate herein by alton d, The windings may he formed tn sections, and coupled up in 
ny oder by mesna o commu. 


COMPLETE SPECIFICATION. 
‘Tiis invention relates to loc transformers the constuction of whic i improved о that currents of induction of very shor periodicity are obi 
‘The mets th duration of whic i extremely short, poses special properties which are particularly useful en applied а telegraphy amd in wireless 


Са 
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ГЕ 
Пр without magnetic cr nd with the secondary winding woud sound th primary, or with the primary winding enclosed within multi 
ишеги round which ia wound the secondary windings hat the whale foc clle, kave Beca provided, andy wenn i mid oh fic and 


Tanais of th trasferire fot 


My improved eet tana contin ks peimary wire witha a cable of the secondary wies he for of a single сой fi thickness but of very 
бше diameter, sid cod or cable being plied Ios shaped aptamer bod. 


Пора drawing shows my prova cst transformer 


Fig Iisa section on line AB 1 


Pig. 2 isa plan athe ring-shaped transformer 


As wlll be seun fim the rings the transformer a is of comparatively large diameter whish таў be several meters- I the drawing the transformer is 
prend of eur rosso could however be af square or other спо засав, This transformer к very skort bea al the wires of he winding 
tre locate on а periphery in n appropriate hollow or groove b. For manufacturing the trans- ormer | place around he ram o hi kind of wheel or dil: a. à 
{st шут of socis wire which i covered by a stable ctr d and upoan s пешаци be prim Wie wound which covered by another ajo 
insulating эшени € The тко царя уеп, d id fare comet awh ane that he primary irt e are well insulated, and eel hen 
nied by applying п our wading secondary woe ze ae этиши; the pinay in sucha munera foes a cable nhs manner a fing of 
Lege diameter о weh i composed a the secondary wires c, g wbich enclose э cone of suitably паша and wholly surrounded primary wires e 
and which ring appli а ата shaped onse body hav а peripheral groove of sale ems deco. 


‘The apparans comprises four terminals h, two of which serve Гы fixing the ends of the secondary wires, the ober Wo serving fr fining the ends ofthe 
inary wanine 

There Gul! be trang ever independent cables or ag in each of which dhe secondary wies entelysetound бе primary wits and in such case each 
ofthe tras would be replaced by a mail cnr pening o Ji up he diia secondary wires as Well as the diferent primary wires eer 
Tr tension br ишу cord othe effecti be obtained. 


Improvements in connection with Wireless Telegraphy and Tle 
prom 


The waning and receiving cct ene stan for an ndtv stem of telephony or telegraphy are arranged as илеп. A cola, consisting ofa few 
ura of ick wk, wed alone а bli comeced in sertes wih nd b corti ofa lane uber of ume оГ бае wie for receiving: The 
ош of he col а beaken atomic during паганда, by акаш Of Macte Ly с. The creuit af he сой a cher try n and a скн о 
or telephony. or an interrupter o loghi, and the сой b conet өй а telephone h- 


"There are known stems for telegraphy and telephony without сов wines which tis instead o Hertzian waves the phenomena of distant induction 
һу means of elec Vibrations ol very short duration, but preat amplitude, With such sem, one and the same winding se fur sending and lor. 
receiving: би sedi i placed ta ciu wih source of ely (atn accumulator cc) and wih a crop ora tuples desi о produce 
the vibrations sa question The sume winding plac seul wih socio elephone Jo receiving the currents which are induced at a distance fu. 
the sending winding of he other tation 


JM is obvious hat ба single сы cannot equally well serve fr the ending ss for епохама To transmit well it ough to be made om thick and short wire. 
whist r receiving wel aug to be of long and hin wie 
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JM weld evidently b the singlest to provide each tate wil two different coils of which one serves as transmitter and b other as receive but laere i 
ether ficu ш е considered fr receiving, the lang and thin coil Js 1 be closed by he leone ам i hat condition wo absorb nearly the 
rg) which ough to esent out by the noie 


“The ринен oven tte hoa special method of ing the pr coating a station in sero overcome he above mentioned И ышы, 
Ihc opel method of mosting para to joo te two сой ame blind the ter eel ving whereby бе receiving power f e aon jà оет 


‘The accompanying diving represents diagrammatically sation aeconding to the present Invention 


is th ийиди ir which serves fur transmitting; hs vire is ick and relatively short b is the induced winding for receiving the induce vibrations from 
the inductor winding Othe атата Чоп: hs winding cons of thin ше of considerable length zia. Mone manipulator the lever of which ts 
‘act throug the contact let wih one end a wie it connector e ia ou the conc f connected with one of the ends of wire; he vire g wich 
macie coat {wi wire b compras ее сене other comet | the Morse рат connected though eral wi he 
Фе с ofthe two wires nd b which ме joined t this pol. The connecting wire m wich serves fors purpose, competes бе lay andthe 
microphone o 


vis easily understand thal ia th inoperative position of the Morse key (as representa tn the drawings) the to сой and for on сеш! lose on the 
leone h ТЬ position isthe тесем родов. For nang, te key depressed ad og in contact wih the consecr whereby thecal bis 
‘pene will the ala close on the microphone ad the any, 


ки ke derstood dhat the зба described serves Ви the transmission of sound. For he tress ор signal he microphone ot 
replace hy a suitable interruptor vibrator and the apparatus 1s operated through the Mone ky asta 


Improvements in and relating to Inductive Telegraph and Telephony. 
po 


1908-03-12 


Ina system of telegraphy or telephony by magneti induction, the coils are placed vertically and the same coi used он and receiving. The coil 
is wound on a fumes of any suitable shape, which may е Швей with won One ermal the сой В a connected 10 key oe ontact of wineh ie 
рае trough a microphone p and banery tothe ter eral d of he col A telephone mis сонан aro the tial of th сой igh 
ober contact th key fan cca armaly completed for essing len ortelegapie messages Telegraph ааа by manipulating the 
Kav fio complet the сигин of Башту o to telephone, the key i depressed and he пивное р и utilized. А Niph frequency alternator шау be nod 
ited of iae batery o anda sereen composed lods af paper soaked in parafin. varni, or glue may be placed behind the frame 


The present invention esto improvement ia tht clas af magnetic induction wean ма telephony in wikch ramen îs fected between lar 
cede wires he receiving und tering tations, The vento a characteriad Ру eft ta sender and ricevere revere member бт 
Transmit he waves Dlg the, same as the аа which rosie he as 


"cde drawing, а daran ofa station acorn о the present system is represen 
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min 


Thetansniter and receiver а waves coast ага wooden frame (a) of aly large dimensions; for example meters square for a distance of 30 
Kilometers, ln the drawing the frame show bong square but ma be af any shor geometrie shape having a сиет a rectangle a геше, a circle, e 
The wall othe ame te provided via move [D cha ilta conducting wine placed ЗА i conected with ihe terminal (e) an (0) This 
vets wound. varying number of ues areund the ame soa of sui! eth avons toe power o smi equa of the spars 


The ame (a) must be of silently lage dimensions to prevent the cents generate in oposite directions tn the sidet of the lame om tending to 
reali each oer 


Ench station conte bees Mars manipulator (o) lhe словах of which is connect with oe ofthe eile) of me (a) rough the wire, itt 
terials (7) and (1) being coed with the the terminni (d) of ame a) 


Ал ordinary telephonic receiver (m) is inserted tn, the сей (k) wich leads m he terminal (a) of the manipulator to the me, and tn the other iit 
б), connecting the terminal а of e gulari the frame, a banery (o) 1 tort nea he frame and cope) serial nesr е 
manipulator 


‘Whe he manipulator (c) is at (pion shown lı the drawing) the station is sendy to recive dhe transla P ut (a, e, , £ de) 
enclosing the Fame and he legos -being closed! One has nl to bold the telephone Lo the eur o perci lh currents which але гей i the ame 
Г? 


The telephone (а) ts ри ом of cit when the commutator ( i pressed дин, whilst he cic wil cloud upon Ње une (а ам batery (o). The 
ston ha ths Божие 1 sender е batery sending arable cures the аву according à the treo be inen to be feted. To telegraph 
‘conn tothe Mors habc one manie hc commute ( i be stl manere depo (en of e abe station pring to dic 
‘perceive he dts aad dashes, The ор вазе gives one contac for he dot and two conari {allowing i quic sucesion ora dash In this case he 
croc (superius but 4 does sot dit When however one ons to telephone, e omset (р) has 1o be Kal hse and ome speak in int. 
trai the mien: (p Be telephone (x) of the other station will ode the sound 


The soe of elect (o) can be а battery or an ect nante generator giving seating currents of high frequency. The currents which are hus sen 
into the ane (a) ofthe sender sation have no aprecia eet рка the larg receivers which could be provida dis lo ey even do nal. 
"ance the magnet needle ovina е st amena 


“To establish the communication bem ern two stations the two me (a have obe placed in parl plans, perpendicular to the line wbich Would connect 
бг center which ean be elected ough various meas Th actin (i e one OF he ames on he ther elected rough алу obstacles whatsoever qo 
"rl connection or air connection being эесемму. 


The reciprocal action of the mes can be inerease doh lining the bottom of groove Б) fori emire length with saft shot iron, the lining being 
sonis or tripod The Fame Will has become kind of electromagnet, te proportion ol wbich are Jast lhe reverse of ibose generally used 


"To communicate al very леи distances several frames a) are ind up, the wie being joined up in series or for ея. 
The efficiency can be considerably increased aad Ње digestion of tanen ое in avoiding dispersion и the sides or behind the Bae, by means ofa 


бы, sereen composed of supeposa sheets of paper soaked а path the paper eod ao be impregnated wath vais glue or any ober equivalent 


Improvements in and relating io Telegraphic and Telephonie Systems. 
prem 
1902-11-06 


elas 1o he arrangements of rii telegraph and перас systems. In Fig, La microphone bis shown in a пша lane а. and at the receiving station it 
fected tthe dle of a split batery fg two осамен m br conncctd been batery and ешт When а Cs те employed. Yw depre 
primae uke the place af hë пахана the Figure and the receiver employed u placed i a cummon secondary. In another modica, eine i 
Frida ross vo parallel closed cocus icd primaries and Бане he secondary forming the lene ee 


"Thi vention relatet to legac and telephonic systems and haw for ts objec certain improvements hereinafter mare particularly referred o and finally 


pol oa the lim 
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Aste well low, a order to prevent over-hesting of the receiving and trama apparatus in leon ог иерар: installations ii necessary t 
prevent very srg curet passing over them It may however a cra cases, be necessary 10 provide current of varying energy Within aber ge lamin. 
Ade venons for st abet to provide а simple device which will permit ues of any ore being passed hough telegraphic and telephonie 
apis Чаво he мем тыһ of detection 1o such apparatus. 


Patents 


la arder that may inventions iy be readily understood and cared ino fe wll ow priced to describe the some fally wiih reeence to the ancompanying 
rings wherein ae show grammatical several methods of carrying my. eons practice 


Jae drawings. 
Figure 1 shuws the principe of my improved arrangement, and 


Figure 2 and 3 are modified arrangements 


My improve system conste sentially of line a any convenient length in whic is interpolated a microphone b or otber appropriate asit. 
араай. One eal of ths ас grid м cand бе bes end connie и d iaa wire е йирне to piace imo санав бе post poles of he 
tose of clear of equal power, which or gear cess sake L have represen so single ares and g, These a еа ше 
respectively connected to east and o the carth wires and k are interpolated elegi or telephonic receivers Lm. of any convenient constuction. In 
"lc example showa n the dig he receivers and m are aod being telephone reme. 


Having thus described the general arrangement of the system 1 wil now explain the function of the various apparatus of dhe system 


Prong that the ie a is non-existent and thal the communion af dae battery Fan with the cat hu been established, a current passes from the 
rst ple ofthe battery T to ca rough the wire then back iugi te wire battery 9 apd aly throug the wire e the negative pole of the battery 
f Thus шей сли i ече. Admiting now the wire ato be connected to he энге e at d and he transmitter bopestal the Single current generaled 
т бе previous case will be replaced, by tuo curren whieh cribit ithe same ton 


(One ofthese canens starts ftom he positive pole af te battery f throug the wine through earth fam h wc trough he netter b, wize a amd wire ew the 
эое pole othe banery E. 


‘The other curren starts om the positive pole of the battery 9 tough he wesc and a the transmitter b rough earth rom e to and wire k 1o the negative 
pole af ihe banery £ 


‘will us be se hat the wire а and amir are simllancously traversed by Evo equal currents in vere directions, 


"n Figure 2 1 have show a telegraphic amio keyb but the general arrangement of the system the the samme at thut previously described wit the 
‘cepts that he vies ad foe the primary conor Of Ме nafs в а, Testa cnr p, which i ecran a БОВ rarest, 
Keech receiving apparatus q for exile рагах celi nien 


Esch cona ejected with the key b produces, as before explained а double desto acting by subtraction of intensity upon the wo transformers n and о, 
proces эп (adc current which is reproduced in шу i the receiving apparatus In the case of telephonie Калыш e key must be replacad Бу а 
Пою as showa is Наше 1, wi Маме th reve д woul alo Bes lens ele 


ву extending he samne principle cn, as inde in Figure 3, replace the wa earth wires by two comico and k joined together at саде having ayer 
Kne wana foreners x and Пе induced штеп say ten be conveyed о the тасар iret оно бно Iines, rn he previous example ovet a lines 
Ad toca cea sad v pase more or less apan rm each other 
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J will be sliced that he microphone b fons part ofthe neutral conductors: 
acts exe as in Figure 1. The differences of essence produce by it vibrations influence the two col x ando, and tes to understand that, 


зоба тау be he intensity ofthe two ие sures and, he microphone ls never exposed 1o the d of becoming overheated forthe reason that it 
‘Staves by tv equal currents in opposite direction 


Jl will has be understood that the tamem wil be rendered гаар in the receivers through the diferencas ol intensity of the lec current: the 
исин being due 1o the баспа of resistance ofthe neural conducir wich, a receiving two el cea Opposite ects, о ach 
sed tel 


Signals 


Improvements relating tothe Transnison of Telegraphic and Teepe 
КҮШ 


1901-02-19 


‘he local circuit at each station are doubly earthed a e, f j,k symmetrically abot a straight line joining the stats. The earths may be formed of pores 
pots contsining water ta which the ends of he conductors ase mend, or deep ditches Alied with gas coke may be employed Insulting servent тау be 
aco in doop diches dug каа tee, 


“This invention relates no an improved method of transiting electrical telegraphic and telephonie signals hoe one point o another without the employment 
wie connecting the o pom 


"ny improved system араван, the vo poles of the пали; io are put to earth and the two condlactors, on which he receiving apparans 
‘Sout are also bth plo earth; e Signale rid by the ans pyran are asia 1o the receiving sation tough the ath alone. 


вой у имея may be readily and clearly understood, have represent in e accompanying drawing. by way of example only; а Вартае 
Mew of my device as a whale 


As shev n the бандар, the полов sition comprises a transmiter a one of the tein of which is есине MÀ 
Surce cacy us ic ober ole као wide earth: te second pole he source of lee aso o дий and hs objet 


"he reo conductors cd terminate a two porous po ef embod in the grown and filed with wale, 


‘The receiving station comprises cese? such ax a telephone for example, the conductor i which are pto ear by the inter of ho porous ut 
isla tote the sain uon 


The porous pos ofthe receiving sation sould be arranged upon а е parallel wih that which joins the two porous pos of the transiting ton, an they 
sould be eit oma sts passing trough the middle poit of thi line nda right anle to кий ai 


The porous pos may айкатаанив be replaced by doep ditches sunk down to the humid сап, id with gs calor coke and containing at their cente 
iie ol aon which a god conductor o Wie ры amd rece ang Wires rapier tached 


When cone established by onion he transmitter a, he elec cii pasing troup the sure of electricity Б, the conductor бе porous pote 
‘arom ta tne other porous pot the conducted ande atte lose The eurent Пы produced case change of canons the 
‘round al around he poros pols levis radiation îs produced, the polarity of which sth of the corresponding conductor, it density decrease n 
чорапа байыт removed Bom е pito departure. This radon sate with expec to apace И ойма luc о passe. 


‘The ration exe so mach he further acorn as the distance between the two parois ров of he tmn stain i rea, 


wa 
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These radiations, starting respectively fas the porous ров ef rel two ones oe of which is poste and the ce пере бе intersection of which 
onsite ine мда neutral follows Bom this hal the poros pots of the receiving son shuld be arranged upon either side of the neal axis, 
ese these wo earth conto were upon the sme side tey would Doth calc a af the same polarity а hee conditions the cer would 
sabe nerd by any curet. 


"n ander to collect the maximum of current а the тахар station the two porous receiving pots should be as nearly as possible equidistant from the eut 
‘is as i ome of the to porous pol is nearer than the ler, бе difference af seperation of hal Which hecha served i dt only la but i prejodical 
‘nc i cute useless тама without adding anything 1o th ellc 


Experience has demonstrated that the disposition which furnishes the maximum af reception а that which consists in arranging the porous pots of the receiver 
at the same interval as separates the porous pots of the wasting sation. 


‘inorder to instali my method of electrical певица i is flest of ali necessary to draw а stig Ше a y connecting the wo stations and then to produce 
Upon esch of these «шов a proceeding om thine у at night angles the sid perpendicular Lines hing of ди length. 


The wasting and receiving appliances may be arranged at any convenient point on the conductor which connects the porous ot. 


In onder that the whole of the radiation emitted may be utilised at the eeving station, the propagation of this radiation is prevented a the tasting 
Sato upon the эйе opposto that on wish the receiving sation sated by burying at he round an alain cron which may be of gas, red 
‘ase, conte or the lke, or by sinking a suficienly deep deh with or without an insulating sereen 


Each me contact а made м the tantra sharp blow is audible м е receiving telephone g; a second blow is heard when the сис! is broken. 


Jui obvious hat there may be arranged bot a the ransmiting and receiving station transmitting and receiving appliances of te greatest posible ensi, 
tier or serving a relays Па elerapic purposes, or for dil min and recording the signals: or example an ink siphon mounted upon a 
асте frame, or any other suitable device 


My method of transis also permits fhe transmission of speech: it it only necessary to replace the miter by an ordinary microphone interposed 
tie die upon the circuit, or ead upon he pray ofan induction сой, би secondary wine af which eras al ch extremity obe to porous 


Jill ofcourse be understood that in practice each station comprises boh а transmitter and a receiver, 


Improvements relating to the Transmission of leti Currents 
төзи 


1991-0430 


Telegraph эм! telephone sytem ме arranged ilh the ine-wire a connected w the ener polat ofa batery с, c, he opposite poles of which are earthed and 
‘nto by anomaly clase circuit key g or microphone, The earth conection are made through son pull cl f. Containing, for example WO 
Plates of copper immersed an copper sulphate solution The socer aged between ome cart ad a sch by which the arse i normally 
onaecte to line. The microphone may be inserted in the primary o an induction cl, the Wo secondarie of which oppose and are connected to the tuo 
‘are ad line. The nvo ear connections may be оці nearer ораће by the receiver and wich ia the pray of tinction сой, so that (his сой acts 
отео an tans according tthe position fhe switch The спирале is arranged in the primary oe seeond induction сы 


Thi invention relates o improvements ta бе паана of lecti currents nd i more particulary adapted far telegraph and telephone Iines, whereby 
‘condensation ш the cable avoided, mbile at the same ime ара ofthe, ine st any рани thereof. for he purpose of ascertaining the purport of the 
жеше и ааваа rendered imposibile. 


Му improve system of transmission comprises a single line wire between the two stations and branched at these wo stations 1o the zero point ofa ic, 
Фе ne extremities of which are contorted 1o earth ot the sea the ситен fished at each sation by а local source of lecti being sent through he 
‘Seu by means of any convenent wanting apertus ouch ata Mone key: microphone or the ike) eer direct or by induction. 

ach station is furnished amongst other appara, with a receiving apparatus consisting of a key-instrument connected with einer and permitting the 
tures vent inno the lin forte nemi aio, paas into A Conductor leading de to one of the wires running о earth and то which à consed 


‘nander to avoid the polarization of the eant wires, each such wire is connected with a conductor ledig t a copper or other metallic blade immersed in an 
impolarizahle saline solution in whichis disposed a second sinulat blade connected о cator sen- 


n he accompanying drawings 


Figure 1, is a diagram showing my improved system as applied to telegraphy 


Figure 2, is a diagram showing the 


me applied to telepi 
Figure 3 shows the system of Figure 2 with induced current 


Figure shows a modiied arrangement 
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Зин: 


E 


иш бе ges same leiers of reference бейне Ње same parts 


Roles to Figure 1 the wo sons е comet by а single ine wize rancho at dae zero point b of the batery famed ofthe dent elements af 
‘whch the end pales are connected a ea, cro sea, by a conducir d ele. ing ta copper or ternal plate France in a iui af good 
onda stc as for example solution of sulphate of copper, in whch another copper plate f placed connected to earth ос sea by а сойыс di 


"A ranemiling apparatus g of ny convenient construction, such as a Mine key instrament, is connected wih the tuo end poles of the battery in such a 
‘ame that i postin fmt closes he co hater by easing а sbort cru ко ш по стой passes, (ms a very weak unc rough 
the wireline 3 or ough thee vis 


Ty sand a currens wo the receiving station, the key 9 ik depressed whereupon the shor ct is interrupted andthe crea causal pass simultaneously 
ru the ine wize a amd the earth wines dl, The line wire i reality калава by но current in opposite directions so that à in apparenti y 
er se, and thus во tito of the messages can be effected for the, emn Ба if a receiver be solle, at aay point of Ihe Шве, sd recen 
‘woul resette nwo cumcat а oppose diccns which Would пема. eck le. 


Each stations furnished also with a receiving араш consisting fa commutator connote with the limewire а and pains when depressed. the 
сата om the waster ри до а ire t leading иеа о one oe cadre ( for example) and i which olt the receiving sue 


To receive signal sent m the transiting ton, i necessary ha the commute lever he kept depressed so as to cause the current tom the 
адата ton о paas ино he wie In oomen with the receiving namen 


“The connection may also be estiblished а sich a manmer thut when the commutator h ès in its ora positions ue he wie ( and cones the wire with 
hat part of the sald wire wich ead othe other tao thi ease for tanning spl rece to depress tbe comet Iver h previous за 
‘sto re establish the conti of the line- wine and the operator Ben al ов the oy lever gas hereinbefore sisted. 


My arrangement u equally plicable о telephonic messages at will now be explained with reference to Figure 2, The transmitting istrument z is in this 
‘case replaced by a microphone land the receiving instrument replaced by 3 telephone recte j 1 the operation ofthe rangement i exactly he same 
s that above dence. 


“The vibrations of the microphone eut the shor сис! and the current fa the local, иисе of electricity terena pases ver the ine wie a and бе earth- 
irer d d1 e el as previo std 


The telephonie messages recive in he sme maner as before hugh the intervention of the ось whic passes the current, sent from the 
ишш stan W he leon rece tag ste J 


The шене пау о be peated by induction curent nied Figure 3. 


‘he local шш which the onsmitin apparatus (or incon, he microphone pinned comprises a primary winding k surrounding a central sott- 
чоп core, bundle wis, whch ter proved wih wo secondary wings a opposte directions The line Wie a connected io eck of 
thet secondary windings a lhe wo exem ml nl of opposte polarity nd the opposte exitos me pae connected with the earth wires dest 
"e manner already explained. 


When operating he палаті apparatus or when speaking иа the microphone O for example, induction currents are generated in te secondary windings 
a hey then alc the receiving aparatas athe receiving sation asad std. 


The primary winding им the a secondary windings may hav би te wires ound la бе samme бесйоп upon the көй iton core and the two extern 
the primary como ac conset nth the lol беш which i ето the tuae whl Ко exc of opposte polaris the 
Secondary evavolutions are coaneced tà line and ther osiers to earth e previously explained. 


m———————————— is between 
the туз ton зо that he rennet cat beween the кый ates wil be suficient о cause the single line wipe tà b traversed by е preniest 
pose quas oe cum. 


Inner rue fr posl the distance Between Ње bie the beginning of the single wine aad the wires ending to carth are 
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advantageously em distance Eom the wating аав and receiving tument respectively t the telegraphic or telephonie station and ths pot the 
Wo can connections of e o telegraphic сг telephonie sations to be placed nearer each her. 


"The telegraphic or telephonie stations the divided and the transmitting instrument connected with the magnet with i carth connections and line wire a 
by iwo conducting wires МА2 consec with the ends of the convolution k which generates induction currents in the secondary winding m n (Figure 4 


"The ситен sent into the conducting wires k1 K2 and. pasing rough the convolution k may self be an induced current generated in the coil k3 when a 
Ошан or the source of aci passing trough he pma со o hough the action of the ро murphone ao example 


Jn the case wien the distance of the telegraphic or telephonie танат sation from ts eurth-connections ts nat to excessive the curren neni he 
conductors А 1:2 stead ol beng an iducton силе may be furnished dict Ву the source of elec of such ноп. and ately he, tamem 
Пааво, (ekopone or Key), id the source of ect are then placed direct in the сисшл А. 


Ал interrupter A лро бова in the conductor kl permits of utin the iit in leading to the secondary cl and of losing the cizeuit for the 
endo i leading Ве conducir 3 in whch й epe the receiving tument. 


Thus the coil is ciberiductororindueon according to whether there is transmission recen. 


is to be well understood that my system of transmission is entirely independent of the nature of the telegraphic or telephonie apparatus employed therewith, 
and that the sure обе athe ston may be of any convenient kind, eer деней Bm a banery, accums densa, magne decr 
tahoe ar the e 


COMPLETE SPECIFICATION, 


This invention clases to improvements a the aniston of etic currents and is mone particulary adapted fr telegraph and telephone ine, whereby 
‘condensation ss the ables avide, bile at tne same ume "арр" fhe line any. pit heel, forthe purpose of satin the purpose of he 
теше intestini rendered imposable 


My improved system of transmission comprises а single neve Between the two stations and branched и these two stations to the zero point of a cii, 
Mhe red extol of which ме cornered о caro he e e ситен furnished a och station by а local source of lec hing eat roug e 
‘sou by means of any convenent калайша apertus, such as 3 Mase key microphone or the ike) ete die or by induction, 


ach station is furnished. amongst other apparatus, with a receiving appara coming of a keycinstrument connected, with the line-wire and permitting the 
‘current vent inno the ln бое the transit tation, a paas into A conducir ledig direc to oe of he wires running o earth and to which E consid 


n ander to avoid the polarization of the earth izes, each such wire a connected with a conductor ledig t a copper or other metallic blade immersed in an 
‘pola saline solution i whichis disposed à second simi blade connected о earth or sen: 


Ta onder that vento may be clearly understood and adl cried into eoet I will now proceed to describe tht same more ly with reference o the 
rings accompany my Provisional Specification n which. 


Figure 1, diagram showing ту improved systers as applied to telegraphy: 
Figure 2, is a diagram showing the same applied to telephony: 

igure 3 shows the system of Figure 2 with induced current 

Figure 4 shows a modified arrangement 

Isle gues he samne leers of reference designate the same parts 

Referring to Figure 1 the two stations are connected by a single ine we branched at the zeno point b of the battery famed of the different elements ¢ of 
hh The on poles are connected ta earth, rto ze by a conductor & e leading to copper ог ther metalle plate Ї immersed in 3 liquid of 300d 
сону soc a for example a salu of sulphate of copper, in which tober copper plate e placed connected 1o eth, or sea by a. conducta die. 
А wansmiting apparatus q of any convenient construction such as a More y instrument, is connected wih the two end poles af de battery in sacha 
‘manner that ifs position of rest loses he eireuit ofthe latter by ом а short cru so ш по coment passes, ora most a very Weak one) through 
The wize ime 3 or ough teca vic 

"To send a current to the receiving station, tbe key g is depressed whereupon the short circuit it interrupted and the eurent is caused ораз simultaneously 
trough the Ime wize a and the cai rc d di ¢ el. The line wire in cl traversed by Iwo currents in oppose directions, so a ts an арраву 
каша! ише, ad ua non intercon of e mestage can Be elected forth ese бп Га receiver Боро м any poit f ihe line, id receiver. 
‘ul receive two corns in oppose decora which would neue cach alor 

ach station is furnished also with а receiving apparatus consisting of a commutator connate with the ine ir а and permitting, when ерене. the 
сата trom the aite to pass ао reading det 1o one of e сил ийге ( fo example] and ia which olt the ec ig sunt 


To receive signal sent m the transiting station, is necessary that the commutator lever Бе kept depressed, so as to cause the current om the 
traning saint paas ино the wire i connection wih the receiving rumen 


The conection mny ано be established ta such а manner that when decors h i in its oral positon, it син the wie’ and coset бе wie i wih 
tha part ofthe said wirt which eds othe che tato thi ease for rami a signa necem to depres the Comat ever previously so 
Ato cci the conti of e as wie and the operator hen ac on the ke lever аа hereinbefore BIS 

My arrangement is equally applicable to telephonie messages at wil now be explained with reference to Figure 2. The transiting instrument g is in this 
eas replaced by a microphone Lad he recta имея J replaced by a telephone receiver he operon of he rangement s exactly Ihe sume 
бш above describ. 


The vibrations of dhe opone cul he sor cei andthe current fm the local dare of electricity рол passes over e lier a andi the eai 
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Wires d dte et a previously tated, 


‘The telephonic message i received in he same manner ss before through the intervention of the commutator which passes the curent sent tom, the 
esti tation oth telephonic receiving intrument j! 


The ie wire may also be operated by induction currents asis indicated at Figure 3. 


‘The local circuit in wbich the transiting apparatus (or instance, the microphone I). i inserted comprises a primary winding k surrounding a conta so 
iton core, or bundle of wires, | which is further provided with wo secondary windings r n а opposite dictom. The line Ware а к connected W cach ol 
"es econdry windings tthe ко extremis nnl of opposite polarity and Ње opposite eximie a n2 are conneted wih the earth wires cc ex în he 
nne already explained. 


When operating the паратів apparatus or when speaking иа the microphone far example, induction currents are generated in te secondary windings m 
and iey беп act he receiving apparatus a the receiving station м already ted Te primary winding and he ho secondary windings may have be 
thee wires wound in esame direction upon the sodi iron core and dhe two extremities of he primary convolution are connected with the local cei in 
‘chs tpl erste wl wo тыа, of opposite polares of the seen colton are connected oae and the то others о 
ibis previously explained 


la my ingroved transiting, воре the. two earth wits cach. sation mast be the mane seperate froen each other the longer the distance i between 
the twa ton soia he resistance af be cat between the said crier will ecient to cause the маде Белме to be traversed by the grata 
possible чишу of the current 


‘in ander to reduce as би as posible he distance between the earth wires the beginning fhe single line wire a and the wires d dt leading to earth are 
ааа removed ala dance oot th танай натиен and receiving trent eapectively abe ры o phim до тай thus 
pert the wo си connection of the Wo рае or telephonie stato to be placed nearer cach other. 


"The telegraphic o telephonie stations the divided and the transmitting instrument is connected with the magnet with is carth connections and line wire 2 
by nwo conducting wires K K2 connected wi the аы ofthe convolution wich generates Induction current tn he secondary windings m a (Figure 4) 


‘The current sent into the conducting wires k1 K2 and, passing through the consolation k may itself be an induced current generated inthe coil K3 when a 
сита бош the soure o aci с в passing trough he primary гой ar through the action of the bermitng microphone P or campi 


"n the case when the distance of the telegraphic or telephonie transiting station from its earth connections ts not too excessive the curent wavering the 
‘endorse instead of, being an ication corrent may e синбей диен by he) sure, of elec of sch station, and пары ати 
{Stren (mierophane or key) aa he source af cric ue hen placed direi the сеш! el KS. 


‘лоты M interpolated in the conductor 1 permit of ening the cic in lending to the secondary coil Kû and of closing the cet for in conductor i 
Tending tothe conductor 3 i whieh i interpolated the receiving rumen J 


Thus the coi i either inductor or induction according to whether there is transmission or reception. 


Jis to be well understood that my system of transmission is entirely independent ofthe nature of the telegraphic or telephonie apparatus employed therewith, 
and tnat he sure of elect) ae stations may be of any convenient Kind, 


1807-03-15 


Telegraph and telephone lines ane arranged so that any pair of lines bearing instruments may be usad as a lead or return for another set of instruments without 
interference, Thus, as an example, our metalic ceci carry four separate sers of instruments ndividually but may have ciui A and B, C and D, ей ж, 
‘iter metalic circuits, or A and B ну form lead an C and D а rum for a seventh raetal ie circuit. The Spica describes telephone instruments a 
‘is оа he cli cut aad telegraph or elope instrumens токпе in th сай ret circu Fig. shows a pair of ines «T L2» бели a 
теш cct and capable of use as the line with an earth return through L<3>, L<, tbe lines L-27 being consect o the loop а the coe ofthe 
Secondary col S, £2 of ine induction coil X. The receinginarumet is shown in à bridge, тей as Z. Th postions of le rcemiting T and receiving R. 
жашан may be reversed Each side oa metal lop may do be used as h ne with an coetum. 


Ths invention relates to he comecting of telephonie and telegraphic instruments to conducting ines in such a mamar that several telephonic and telegraphic 
чешме can be soutancously tnd Мон иие with one audes 


igo the ae 
conducting ine. 


anying drawings shews diagram 


sections for a telephone and also far anther telephone or telegraph toa double 


Fig, 2 shews a modification. 


ig, 3 shems how seven sets of the connecti 


Pig. sews the connection for a telephone and telegraph to а single line with earth return. 


Fig sews 


tions for telephoning over vo telegraph lines ome of hem forming metal return: 
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Metering Пе us Б. 1 he wo lines LI L2 are м ac end conectadas shewn at X though vo equal secondary coll 1 and 2 wound with a primary ceil 
vic scat wih воле str and local Башту В, 


The ies Ц 12 are coated to the secondary coils 8 1 2 that бе ares ine in the Hnes by the telephone tarsi ar aly in opposite 


‘The telephone eevee Ras shewn at Z, it in cc with a secondary col & 3 wound witha primary с! p connecting the two lines 12. 


Alain вне tothe coils 81 2 a thid line is connected, this line being employed o telephone or telegraph transmission. When either af the 
Telephone aries 1i employe tice cunas рии rough the primary cal p ths casing the пасата К act, But should any current Пом by 
{Cites ow ia opposite dicio trough 1 and 2, and therefore in he samne direction along thë Imes L1 L2 s0 that cant оссе the receivers К 
or the amies T, At cach end а lie 3 may be connected ae shewn by Y, Fig st Та point intermedi to то equal primary coils pl p2 which connect 
Theis LILO ad are wound with the secondary S of cach tone есе К. 


With connections thu arranged any current owing inthe same direction through the сой pl p 2 actes the telephone receivers Б, wheres a curren ium 
IM ws ponte decia Ва te cl 2 акі terefine а ааа o бо оаа R. By combining several ordinary wanes T and 
sever of ibe receiver веть marked Y in Fig 2 witha тише of double ines as shewn in Fig 3, a number of meager can be sent over these Баев 
bat tse wah cach ter 


‘Thay referring о а $ the transmiter 1 weeks over the pair of ines їн the шшш way, ene ofthese lines serving аз meta return. la Ше manner the 
падате: 2 works er he pi 2, amir 4 ove the pak L å amd tani S over he pair L S, Again the trae 3 works rough the pale of ines 
Land th two pairs L 1 and L2, ne of hse pie serving na ке! vr, 


‘nthe manner he niter works sou the pala lines L 6 and through the twa pairs L 4L 5 Finally the transmitter 7 works rough the pairs of 
lines L7 and through the wo pairs L Sad L and the four pairs L1 L2L dand 5 lwo of hse paira such as Land. $ Serving ж пеш tum. 


—Ó—————————————— 


As shewn in Fig d a telephone anda telegraph are comes to one ine L having earth retum: In this case X and Z are the telephone arrangements so marked 
in Fig. 1, Kis te key, Ch апау and D the eee fur telepraphing Inthe conection of Z 1o eat there ls an adjustable resstanee Fo balance et the 
lie. Asien in Fig. So ов ofthe telegrapkie connections shewn ia Fig, and teo ines LI L2 which may be both 1o one place or euch to а dierent 
Hace wih ca rur ane combined with ane telephone ranger. 


Tietrananiter T by ipsum Р са current the secondaries 19 both a the sanae direction nd деле oppose deine in the ies LI 12. 
The cures being in le same ect opal p2 act on he secondaries 13 ofthe receive 1, Cunen fromthe telegraph gi dividing a It paa i 
opposite diens hough d ond pl and therefore do nol affect he telephonie receivers And in ke manner he currents fim he elegrapl K2 are 


Nipiroxescarch comimaieholmaicho hunt p 


Patents 


22017 Louis MAICHE : Wireless Telluric Telephone ~- Aric 


ineffective onthe reves 
Forth sake of lares бе primary ad secondary coils have been shewn in dhe form of many ine side by sid 
isto be understood however hal they are wound in each case ll on one bobbin. 

Jn Figs 34 and the arrangements are sbewn at only one end of the conducting lines 

isto be understood however hal they are syenmerieslly кереше at the other end ss shewn in Figs 1 and 2. 


COMPLETE SPECIFICATION. 


Ts invention relates сомов of telephonic and telegraphic iumento conducting ines in such а manner several telephonic and telegraphic 
жеше can be snalancony nested WARD т wil one oer: 


Figure 1 of the drawings accompanying my Provisional Specification shews grammatically connections for telephone and also for another telephone or 
teeprph о double conducting lise Figure ? shews а modification. Figure 3 shes how seven sets of the connections may be plied o four double 
‘conducting is: Figure 4 dew the connections Tor a telephone and telegraph to a single ne with earth return. Figure $ shes connection for telephoning 
ver vwo telegraph ines one of thm omina metal ta 


1 Referring fest to Figure 1 the two lines LI L2 ме м each end connected as shewn t X though two equal secondary coil s1 and 8 2 wound with a ry 
SA whieh cut wath а telephone transmitter T and loci banery B. 


‘The ines LIL 2 ме so connected to the secondary cils & 1 ¢” that the currents induced in the lines by the telephone transmitter are always in apposite 


The telephone receiver R, as shewn at Z, isin сис! with a secondary сой s3 wound with аршу coil p of high resistance воз бе two lines LI L2. 


At the point intermediate to the coils sr s 2 a third line L3 is comes his line being employed for leone or telegraph transmission. When either of tho 
Telephone tani Ts employed, ihe duced currents ран trough tho primary zi р thus cuin e recevers o act. Вы soul any ситен Пом by 
LS f must low in opposite directions trough si od, ad therefore in he zame есь along е ines LI L2 so at it cannot inene he receivers I 
Tor the amis T At each end a line L3 may be, consecte эк shewn by Y. Figure 2, ta рон nero ot equal primary сой pl p2 wbich 
connect the lines L1 12 and are wound with the secondary 83 of each telephone receiver К. Wi connections thus arranged ny current flowing in the same 
scion through the coll ух aces the telephone receivers R, wheres A curent fom L3 Пома in opposite directions ough бе coils р1 p2 and therefore 
ео on the receivers К. By combining several ordinary eame T and several of the recor arrangement maed У in Figure ih a numer 
ff double inea э shew tn Figure 3 amber of mestage can be sent over these lines without eee with each olber 


Thus referring o Figre 3 the ssi 1 works over the pair of lines L 1 in бе usual way, one оГ мне lines serving as metal etum. In Ше manger tho 
ишт 2 works over the pair L 2, transmiter 4 over the ра Ld and aram S over he pair L $ Again the waster 3 works hough the pair of 
liner L3 and de two pairs Land L2, one of ese pairs serving as теш tun 


Jp ike manner the ransmitter ti works through te pair of lines JLA band through he two pairs L 4 L 5. Finally the transmiter ? works through the pairs of 
йш Land through the two pas L$ and and he four paiet L1 L2 Ld amd L S too these pairs such as Land L $ servings metal гош. 


Obviously this system may be duplicated, and duplicated so that) one transmitter can be made to wor over & pairs or 16 pairs of lines or other multiple of 
Aa shewn in Figue 4 a telephone and a telegraph are connected to one line L having earth return. In this case X and Z ме the telephone arrangements so 
Baked in Figure 1 K is he key, C the battery and D the receiver for elegraphing. 

Ia he connection of p to ch thene is an ад resistance F о balance that of the line. As hewn ia Figure 5 two sets of the telegraphic connections 
‘hewn in Figur ond two lines LIL2 which may be bth to one place or each to a diferent place with art теша sre combined wil one telephone 


The rani T by їз primary P induces reni the secondaries sl 2 both ja the sme direction and esr in apposite directions in the lines L1 12. 
The currents engin le same direction inp and pS act on the seconds 1 of the receiver I 


Currents from the telegraph К1 dividing at 1 pai in apposite directions tbrough sl and I> 1 and therefore do not аа the telephonie receivers. And in like 
пале bc curent om the telegraph K2 are nl on the ees 


The connections ofp and p2 to cath тау have suitable resistances as shewn at F in Figure d 
Forth sake of clearness he primary and secondary coils have ben shewn in he fo of many Iines side by side. 
is to be understood however hal they are wound in each case all on one bobbin- 

Jn Figures 3А amd S the arangements are shewn at only one ed ofthe conducting lines 


isto be understood however that thy ane symmetrically кереме at he other end as hewn in Figures 1 and 2, 


Pertectionmements aux bobines induct 
[om 


1908.0205 


“The present invento relates to an improved induction сй in onder to obtain induction currents in very short perioda. These currents, iae durations are 
extremely short ру special properties which find pplication mainly in telegraphy and wireless telephony. 


This induction coil is characterized by the амепсе of dhe magnetic core and бе winding made of dhe inductor and the armature on a short lengih сой, bua 
very large diameter, the inductor сой being Virtually downed a May 1 the armatae winding 
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The appended drawing schematic presens for example an induction ой eco о the present invention, 


FIG Lisa sec 


alos ine A208 of FIG. 2 


FIG dia pl 


As shown these drawings, а coil Ваз very lage балет wick can be up to several meteri; 26 а dang the rond, but i cold equally Be square oe 
эйел any otber polygonal shape. This reel егу kong есиме ll winding son are boused on i uit i а labe groove b; it wil be емо by 10 
igi lading thera of sk pulley 2 first layer of wine dad and hen covered wits stable slain and d are wound over ths 
жаша layer ей vire E which covered anther 35 alate lays we et wl he insulating ayers d and £, a 10 flat the inductors e 
ad ends the сой by an external winding arate wie le 


‘scr out in this way а геи ring compound induced зо c, containing a centra core ofa adequately insulated son inductors: 
The chine hs four eas Sh wich two ме edt secre the ends of the armature winding aad the other to сы of the cor winding. 


We ean arrange several induce son and sn more idco, in this ease, each terminal Sok wil be placed by a multiple switch that wil bring together the 
“шаги armatures o, and te dierent enfer on, eibet voltage or the conan uan, following he Mets at оре wishes 1o obtu 


Dispaii de tr 


1007-00-14 
“Telephone ——————— 
two respectively together he poles of the пио stations and The third кошпо derivation aa point of each station caught between eremi andthe 
поа chen ое or vento ofthese hee son тау be replaced by equalent landini. 

Theprsontimenton provides a way to increase the distance at whieh iis possible to callar to increase the intensity of Sound transmitted at a given distance 
Wisen installing a regular telephone Hie, ls customary a bing the wo stations using но wies, one far — би the renen: 0 tht is no 
a incon froen neighboring lines, one conning Uhe nwo аш! by a мем! oe and era rog the ground at each sation. 

FIG. 1 af he accompanying ering shows he 1S most spe provision of a териш line wih wo st thane й ое и each ашйов а phone, at met 


boy bal son ie can d: hn speaking а the phone, the plone а 3021 receiver and vice vera: hs proviso ts entirely satisfactory im be standpoint of 
‘he actual ransom bu i asthe obvious dsl antag te tis parties сав ol break interfere, each necessarily laten to whe the other speaks 


таз 
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“To overcame is advantage иней offer i have each attr lona phone ra 1 and a seve or telephone allowing 3 о the wa 
gerre to talk wh tein Tho solution sales иду ис fr he stapes fe адети сов. tn act ак sho m Fag 2, the urge. 
Ira) br 3 ae aucune in seres on бе ine сд, зо ae nud ated by amie as or a necessarily travel in addition scq bl orb. 
‘Rees bath other pince of il cti The telephone сисий thus unnecessary l bas a igh хац which ect аварсан che om he. 
tbl gt of е ine c, ethet eem df i sound arated i a given ine legi 


The present сабо relates 1o a device ему positive ht remedy Ње aback bol ofthe two tron systems aceordlag ta Fig 1 ма 2 and miske a 
пек telephone transmission system providing Бой the benefits of b $ pwo known systems 


‘As skowen ia Fig 3, thls invention ie simply to dispone between the wo stations a third e ine wine terminating a each stilan between the telephone 
ишег 5 tora oral and бе receiver phe b ar i, ta these condition бе wal sen by чый be Pully recived by B witha erasing neces band 
Al resistance and ice versa speech ans by a! will be ly received by b. 


Те ned or three son linee. d e $ is required whe the ines round oder transmission; but whan salsa can simplify the transmission as shown in 
Bekas. 


Aeconding to FIG. h, be wire line drifted oon e is deleted and replaced by a ground fand П taken at each station Between the transmiter and receiver 


tn spacial enses, iti even possible to ede бе line to a single wie ein S with oach stan two шайыр а, han, the receiver and transmiter are 
ch disposed station in senes between the to landings under these conditions, the vo conductors and d аге formed by o the ground and there ino longer 
‘Single hn wi e 


Inthe above, to simplify he description and drawings, we assumed the exclusive use of magnetie phone; 5 Fig 6 shows the circuit gra in the сме of 
incon bones In ВЫ cae each posto nlc a Бароу а anite elope ad etary ka an nut Si undi serietà a hte 
‘Sout the line око! d eases series headphones bs ban bl, b nd side and a the col. In this 


the vention iı oath he derivative ne wize Ба the two reeves b or i, A1 on the оре hand md he secondly ar 1 33 on the other hand, as 
own in FIO.6 


The res of these provisions is summed up by the possibility of quadrupling ofthe intensity of the reception for a given leng ot line, or the length of he 
lie Zo maintains tsa ens 


Nouveau mode de transmission sas fis des courants tligrapbique et téléphoniques en employant comme conducteur la ere et ea 
R67 
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To undead our invention ii god 1o remember that in ав ordinary telegraph line a thread, mare or less isolated, or paint to another, commits 
with enh at ench end. А POW cure nds ааай unit ме кайык! berven the ting hne ud earth, Upon arrivai, a recevra cornices 
Witte ine sd te eat 


We know that ac о the posts supporting the ine passes a small amount of power that i sti the ground. Lore amount of current is now ost all plus 1 
large Sth the distance beween ations bel leger and consequently he tubs of poles higher Los Can become соіа аы without preventing 
лав oy even appen that tne a (асай without being broken, dragt а eats there for a eertain length of sor parcours and copies to allow the 
‘erent oa di to зо, ac very езу, 


‘The expemenee proved us илине conductor could even, for certain tances, Бе simply placed са he ground nd at караван Would nevertheless 
С 


Wie ane able m continue, transmit signals it greathy increased it at esch end, te uninsulated wire he ground, met tn a ей айе wise that 
‘entends th line toa rol o e poat where so ac Wants and recentere 


Mis understood hat бе goumd at the ем! of a secluded part forces the str current froen sinking inthe dep of th earth ho and that, consequently there 
‘antl samall closure point bor the riled wire touches Ве rout а iler words. the os ulead ground col, the sls Wie 
ve leas han each end af waited wite soi aa ло Wire fram бе ground ма reer ance 


Hence ifthe ea wize, instead ofian, consisting of a much lest conductive material, cal, for example, everything would be the same way: We also 
recognized hat even when iron, coal ar other similar material are pce Ру placed water, sal if possible, and, consequently, by а stretch of sea or any other 
Pato en whose sopra provision lens sl to ths nd of stalin, 


‘When it cone to rota arm ofthe se, Бе oie Ше extension is place preferably inthe direction ofthe straight ine though the ta pit tû be 
Mein 


в case one tasso оп а role, ltd ages wil be perpendicular t the sight line joining the to stations: 
{solute lines vill aot be tew Jong and therefore, wili provide not only coast to cast, Ба betwen two poit iind. Th thickness fhe salı water liyer 
Бала even greater depths, aly about the thick pess of ihe л! mast, Ihe proportions rna Between water and adequate he arth so that waler lae 
‘acy the sume йе at b wind conduci ching he rou 
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Wesce that he а эл extension old soa ead ал! playa the role of an арай conductor tase on or. 


"To make it clear how 3o operates the propagation of electric curent, we tame an lated line (Fig. A) within two earthed mand the сытын i 
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‘moving in the direction of the Mee electricity arriving ashore inn Durs spheres 3.) concen ol points of each sphere simultaneously 
‘receiving te sume ammount of electricity ifthe propagation medium а niforn. Be round in refi receive he curent Моо be earth m, and iis 
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Кете 


the media is found to be тийсе as conductor between hand between m and п, on the one hand, and betiween rand s on the other hand, the ines and t 
ay have as half th lengik of he distance between he pints n ad (lig d) 


Of course, transmissions based on the principle that we have indicated, may be made by taking as con: bo dierent producers, not only the carth and the sea 
Seater but e artk and зн, шай thease ating as а beer conductor bought y tha the slated wire rom he earth lead wo the at each sition 7. 
Tian to amor or less remote distance according tothe distance that would take. t i obvios that he att provision, the sea and fresh water dantem 
replace the ch 7 


‘n summary, we clim as ош exclusive property, the mew method, described above, transmision without telegraph and telephone сите, said пата 
made o making ass in a conducive edem the current emitted by e base tcn and b есе on sal an dhis current an insted Vie faible 
engl which are sandwiched the receivers and resulting ån a second medium wase specifie conductivity is les than ta of e бен medium, but passes the 
иш quan of сау because of t mass wich s greater than hat Fist medium, an mult wire, оп which the wanting devices alo lending 
imo the second modium, $o that the est med iam extern of Wo isolated s and he second medium acts с Ihe retum vie e wo lated line to 
Be used both for shipping and Tor the reception, 
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Inan electrica! cireuit consisting of a power sourse and a metalic conductor whose ead re grounded, ich closes the cirenit, thë earth acts as 5 driver not 
only a nich ine between theo landing but оп lost afinite estent: However, witk a power density decreasing wn proportion to the stane 


M parts ofthe ground are bor conducto than others (because of the moisture, he saltiness of the wate or any other cause) he current preferably pastes 
roh These paris describing curves or bendi as does a niver following te slopes of the ten 


J follows that if on рап of the land used as etum conductor, it artificially wats а better conductor line ss the earth, it wil be traversed by the current in 
preference to any oer loner conduct part 


The eflect is much more complete and can ules the curren and sot is existence when the best conductive line is insulated om carth and communicates 
wit by isend. The current that would have сое the land ding a wise not easier by the wire preferably follows and restores much faster деси: 
ey of the ground. И и isolated by udin the line at any potat can be inserted the couse of e current Instruments (Telegraphic кетті 
RES бш ean detect it exiens 


їс understood that if the isolated artificial line i a very good conductor, Гіз ends are connected ta melal surfaces large enough in contact wilh the ground. 
"be closing of be ccu wl cause the ground Бе ва state of eccl acuit absolute. 


Under these conditions ifa current electric is sent temen in е melal line, charge the carth, for each issue, a certain mount af electricity 
instantaneously discharge imio г коша artificial io 


Experience has shown that these phenomena can acc even when there i almost no gap between the vo landings transmitter station or betwen o plates 
Ihat collect the colorant crossing tne line slated the receiving station, tothe condition a а each station the plates which lead t the to diae. 
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"ih and lef of the dins and tne point where the positive and negative electric waves begin to reach к considerably relalst 1 can further nese the 
ssid йш by minimizing he eurent closure on tl rough a minber of sung wall angel bl he pate Wo prevent armet tar othe 
ош bythe depth of the earth, oa thë аде opposite tt in which the transmission moust be received and, if necessary, above the plates. 


в general, he plates wil be placed vertically on either side fan insulting wall, their smaller dimensions being turned ta the opposite position, 


{can also use a wide insulating tbe divided in rwo Бу a thick wali normal o isolated generators. The plates will be se baek to back on either side of his 
partison ihe intenso ib tube and placed in communication wil Ih outer сані oth sted so. 


Tho tube may be straight o consists of wo parts forming between thee an angle properly calculated so tha the cuits closed by the earth done by 
almost enirely in the 3 where the current sea 


Itis obvious that the installation completed by amies and telegraph ar telephone receivers that may be any, as the source of ety. 


{chim as my exclusive new property above described transmision and reception of telegraph and telephone currents without other driver as land or water, 
Sid aytem of separating he to dg coh ponton Вов тишина materal to preven the production of induction phenomena of condensation 
{dhe сисий coving оп or by the dep ofthe carth, and force the srt Nourish ight and c, a dhat they can begin 1 ge to and distant om the 
Transmiter statin, the two earthed of ench pon can thus without dez bek, are moved towards one anther un he iom ether side of he same 
insulating wall, 
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PRELIMINARY PLANS TO RUN YOUR CAR ON TAP WATER! 


IT ALSO WORKS ON YOUR, 
TRUCK/ RV / MOTORCYCLE / AIRPLANE (ETC) 


Will This Work? 


These plans were sent to the Spirit of Ma'at anonymously, from someone who does not 
want his or her name printed (for obvious reasons). 

We have had them checked бу an expert who believes that they are real. 

We also have talked with another individual who has patented a similar device, and we know 
by personal experience that the technology is sound. 

So although we cannot guarantee it, we believe these plans will enable you to build а car 
that runs on water. If you test it out, though, do as the writer suggests and use an old car 
that doesn't represent a loss of value if you can't make it work, And leave everything 
intact so that you can always reconnect back to gas if you have to. 


But if you do get it working, please send us your experience for our readers. You could be 
a national hero and help save our country and our world. 


We know for certain that an automobile will run on water. So this could be an interesting 
project for you mechanical types, with a great reward of never having to purchase gasoline 
for the rest of your life - and helping humanity at the same time 


Re The Need to Rustproof Your Exhaust System 


It is possible to make a hybrid of both gas and water (a system that is being tested now in 
Mexico), which would eliminate the need to open the head and remove the exhaust system. 
Just a thought. It takes only a small amount of gas to keep the system dry. 


The text sent from the anonymous individual was edited slightly for better reading. The 
following is his/her words and drawings, which has been given into the public domain. 
Spirit of Maat LLC 


Introduction 


It is suggested you try this out to begin with on a second vehicle you own, one that you 
don't need to live with everyday, until you perfect this technology 


Do-it-yourself plans allow the individual (that's you and me, folks) to make a difference 
This is the easiest and fowest-cost way to convert your car to run on (relatively) free 


energy. 


Now, with existing technology, anyone can stand up and make a difference by reducing the 
local automotive pollution, eliminate gasoline expenses, help restore our atmosphere, and 
breathe a little easier. 


In putting these plans into operation, you will be making use of your entire existing system 
except for the fuel tank and the catalytic converter 


The Plan 


Build and install a low-cost alternative method for running your vehicle (internal 
combustion engine) on tap water, using off-the-shelf components. 


This is simply an efficient way to convert ordinary tap water into gaseous hydrogen and 
oxygen, and then burn these vapors in the engine, instead of gasoline. 


This ‘minisystem’ runs easily from your existing battery and electrical system, and it 
plugs into your carburetor with simple off-the-shelf fittings. 


You will be installing a plastic water tank, a control circuit, a reaction chamber, a i- 
pressure carb/TI fitting, and 3 gauges, and then hooking into your existing carb/TI. 


The simplicity comes from its being an ‘on-demand’ system requiring no fancy storage or 
plumbing. You crank the gas pedal or throttle, and you electrically create more vapor for 
immediate consumption, on demand; low-high flow rate as needed, from idle to maximum 
power. The only real change is that you are using tap water as fuel, instead of the 
traditional petroleum-based fuel. 


Given a choice, which way would you choose? 
Frequently Asked Questions 


Q: Does it really work ? 

A: Yes; this is well-established technology dating back to stainless steel. But be sure to 
follow these instructions using the proper mechanical and electrical assembly techniques, 
as this plan incorporates the best qualities of several techniques 

Q: How does it qualify as "free energy’? 

А: If you're paying someone for the water you use, then it is not strictly free. But the 
alternative is to Keep buying into expens ive даў oline and its resultant hydrocarbon 
pollution. 


Q: Is it safe? 

A: Technically, it is safer than running on fossil fuel because you are no longer choking on 
your own emissions (health-wise). In general, it is practically as safe as your current 
gasoline arrangement. You will be installing a few simple safety devices, using current 
automotive standards. 


Q: What kind of performance can I expect? 
A: Properly adjusted, your modified vapor-only fuel system will run cooler, and at a 
modestly higher power level. The mileage performance expected from this design ranges 
from 50-300 mpg (of water), depending on your adjusting skills. 


Q: Can 1 do the modification myself? 
А: Why not? Lf you don't have any mechanical skills, and you Know someone with basic 
mechanical and/or electrical skills, you can even delegate some of the construction. If you 
are using а fuel-injected engine, you may have to get a mechanic's opinion. [There will have 
to бе an adapter inserted into the fuel-injection system, just as you would have to do if 
you were going to run on propane, hydrogen, or natural gas. Ed.) 


Q: What is the environmental impact that my vehicle will have? 
A: It will be producing H20 steam (water vapor) and unburnt O2 (Oxygen). Hence, it will be 
cleaning the environment, rather than dumping nauseous toxins into it. Plus you will be 
helping to save our dwindling supply of atmospheric oxygen. Any excess vapor in the 
reaction becomes either steam or oxygen. You can also expect to be receiving more than 
casual interest from those around you. 


Q: Isnt this really a steam engine? 
А: No. Really. Exceeding ly high temperature and pressure are not used. This is strictly an 
internal-combustion engine (burning orthohydrogen) with residual steam in the exhaust as 
а by-product. 


There are a few things you should know about gasoline 


Gasoline as a fuel is not necessary; it is optional. 


Gasoline versus Water 
There is a lot of thermochemical energy in gasoline, but there is even more energy in 
water. The ФОТ (Department of Energy) has quoted about 40%, so it is probably much 


more than that. 


Most people are unaware that "internal combustion’ is defined as ‘a thermo-vapor 
process’ - as in ‘no liquid in the reaction.’ Most of the gasoline in a standard internal 


combustion engine is actually consumed, (cooked, and finally, broken down) in the catalytic 
converter after the fuel has been not-so-burnt in the engine. Sadly, this means that most 
of the fuelwe use in this way is used only to cool down the combustion process, a pollution 
ridden and inefficient means of doing that 


How It Works 


Exceedingly simple. Water is pumped as needed to replenish and maintain the liquid [evel in 
the chamber. The electrodes are vibrated with a 0.5-5A electrical pulse which breaks 
2(20) =>2H2 +02. When the pressure reaches say 30-60 psi, you turn the Key and go. 
You step on the pedal, you send more energy to the electrodes, and thus more vapor to the 
cylinders; ie. fuel vapor on demand. 


Dou set the idle max-flow rate to get the most efficient use of power, and you're off to 
the races. 


In the big picture, your free energy is coming from the tap water in an open system, as 
the latent energy in the water is enough to power the engine and hence drive the 
alternator and whatever belt-driven accessories. And the alternator is efficient enough to 
run the various electrical foads (10 - 20 amps), including the additional low current to run 
this vapor reaction. No extra batteries are required. 


STEP BY 5 ТЕР CONSTRUCTION (Please refer to diagrams at the end of this document) 
OVERVIEW - Here is the suggested sequence of steps: 


1. Install the CHT (or EGT) gauge and measure your current operating temp range 
(gasoline), for comparison. 


ь 


Build and test the controller to verify the correct pulse output. 


Build the reaction chamber and test it with the controller (ie pressure out). 


Install the tank, controller, chamber, and pressure fittings 


Run engine and adjust the control circuit as necessary for best performance. 


Install the stainless steel valves and get the pistons/cylinders coated with ceramic. 


7. Coat the exhaust system with ceramic without the catalytic converter (or let it rust out 
and then replace the whole dang thang with stainless steel pipe sections) 


YOU WILL NEED 


plastic water tank with pump and level sensor. 

control circuit, wiring, connectors, and epoxy. 

reaction chamber with electrodes and fittings. 

3/8" stainless steel flex-tubing, fittings and clamps 

carb/FI vapor-pressure fitting Kit. - pressure, CHT (or EGT), & level gauges. 
stainless steel valves. 

copper mesh junction. 

ceramic surface treatment for cylinders & pistons 

stainless steel or ceramic treated exhaust assembly. 


BAS IC TOOLS 


drill, screwdriver and pliers 

hole cutter 

wire-wrap, solder-iron and clippers 
DVM and oscilloscope. 


REACTION CHAMBER, 


Construct as shown in the diagrams. Use a section of 4° PVC waste pipe with a threaded 
screw-cap fitting on one end and a standard end-cap at the other. Make sure to drill-and- 
epoxy or tap threads thru the PVC components for all fittings. Set and control the water 
level in the chamber so that it well submerses the pipe electrodes; yet leave some 
headroom to build up the hydrogen/oxygen vapor pressure. Use stainless steel wires inside 
the chamber or otherwise use a protective coating; use insulated wires outside. Ensure 
that the epoxy perfects the seal, or otherwise lay down а bead of water-proof silicone 
that can hold pressure 


The screw fitting may require soft silicone sealant, or a gasket; its purpose is to hold 
pressure and allow periodic inspection of the electrodes. No leaks, no problems. Make sure 
you get a symmetric 1-5тт gap between the 2 stainless steel pipes. The referenced 
literature suggests that the closer to Imm you get, the better. You will want to get your 
chamber level sensor verified before you epoxy the cap on. 


Make your solder connections at the wire/electrode junctions nice, smooth, and solid; then 


apply a water-proof coating, e g. the epoxy you use for joining the pipes to the screw cap. 
This epoxy must be waterproof and be capable of holding metal to plastic under pressure. 
You will want to get your chamber level sensor verified before you epoxy the cap on. 


CONTROL CIRCUIT 


The diagrams show а simple circuit to control and drive this mini-system. You are going to 
make a'square-pulse’ signal that ‘plays’ the electrodes like a tuning fork; which you can 
watch on an oscilloscope. The premise given by the literature is: the faster you want do go 
down the road, the ‘fatter’ you make the pulses going into the reaction chamber. Duty 
cycle will vary with the throttle in the vicinity of 90%MARK 10 %5 PACE (OFF/ON). 


There is nothing sacred about how the pulse waveform is generated; there are many ways 
to generate pulses, and the attached diagrams show a few. The diagram shows the NES55- 
circuit approach from the referenced patent. The output switching transistor must be 
rated for 1-5 amps @ 12VDC (in saturation). 


Go with а plan that works for you or your friendly neighborhood technoid or mechanic, and. 
go get all the circuit elements from your local electronics store, such as Radio-S hack or 
Circ uits-R Us, including the circuit board, IC sockets, and enclosure /box. 


DigiKey has better selection, service, and knowledge; plus they have no minimum order. Be 
sure to use a circuit board with a built-in ground plane, and to accommodate room for 
mounting 2 or 3 of the gauges. Mounting the reaction chamber in the engine compartment 
will require running a stub to your pressure gauge where you can watch it. 


You can easily make 30-gauge wire-wrap connections between the socket pins and thru 
hole discrete components having wire leads. Also make sure to get spec sheets on апу IC 
you use. More details of the best circuits to use will be announced pending prototype 
testing. You will want to get your chamber level sensor verified before you epoxy the cap 
on. 


Throttle Control 


If you have a throttle position sensor, you should be able to access the signal from the 
sensor itself OR from the computer connector. This signal is input to the circuit as the 
primary control (ie. throttle level = pulse width = vapor rate). 


1f you don't have such a signal available, you will have to rig a rotary TOT (variable 
resistor) to the gas linkage (ie. coupled to something at the gas pedal or throttle cable 
running to the carb or FI. If you make the attachment at the carb/Fl, be sure to use a 
POT that can handle the engine temp cycles. Don't use a cheezy-cheapy POT; get one 


rated for long life and mechanical wear; mount it securely to something sturdy and 
stationary that will not fall apart when you step on the gas. 


Control Range. The full throttle RANGE (idle-max) MUST control the vapor rate, ie. pulse 
width (duty). The resistor values at the throttle signal must allow the throttle signal 
voltage, say 1-4 Volt swing, to drive the VAPOR RATE. You will be using this voltage swing 
to generate a 10% ON square’ pulse. The patent implies using a ‘resonant’ pulse in the 10 
250 KHz frequency range; but it is not explicitly stated so 


In this circuit, you will simply tune to whatever frequency makes the most efficient vapor 
conversion. You will have to get into the specs for each IC you use, to insure you connect 
the right pins to the right wires, to control the frequency and pulse width. You can use 
spare sockets to try out different discrete component values. Just keep the ones that are 
spec-compatible in the circuit, and get the job done. 


You crank up the throttle signal and put more electrical energy (fatter pulses) into the 
electrodes; verify you can get 10% duty on the scope (2 - 100 usec on the horizontal time 
base). Your averaging DVM will display the 90%-10% DC voltage across the output 
transistor (Vee or Vds or Output to Ground). Set and connect DVM in the supply current 
and measure 5 - 5 amps, without blowing the DVM fuse. Now verify that you got 
everything you wanted. 


Verify your wiring connections using your DVM as a continuity detector. Check your wiring 
Lata time and yellow line your final schematic as you go. You can best use board-mount 
miniature ФОТ» for anything you want to set-and-forget. The LEDs are there to give you a 
quick visual check of normal vs abnormal operation of your new creation. You will want to 
get your chamber level sensor verified before you epoxy the cap on. 


CARB/TI CONNECTION, 


The diagram also shows that fittings are required to the carb/TI L. There are ready-made 
Kits (such as by Impco) available for making your pressure fittings to the carburetor or 
fuel-injector as the case may be. You will necessarily be sealing the built-in vents and 
making а 1-way air-intake. 


‘The copper mesh comprises the inadvertent backfire’ protection for the reaction 
chamber. Make sure that all vapor/duct junctions are air-tight and holding full pressure 
without leakage. Your new ‘system’ is considered successful and properly adjusted when 
you get the full power range at lower temp and minimum vapor flow without blowing the 
pressure safety valve 


CHT (or EGT) 


Monitor your engine temp with the CHT (cylinder head temp) or EGT (exhaust gas temp) 
instead of your original engine temp indicator (if any). Your existing gauge is too slow for 
this application and will not warn you against overheating until after you have burnt 
something. Make sure that your engine runs no hotter than in the gasoline arrangement. 
VDO makes a CHT gauge with a platinum sensor that fits under your spark plug against the 
cylinder head (make sure it is really clean before you re-install your spark plug (as this is 
also an electrical ground). 


ENGINE/EX HAUS T TREATMENT. 


Get the valves replaced with stainless steel ones and get the pistons/cylinders ceramic- 
treated ASAP when you have successfully converted and run your new creation. Do not 
delay as these items will rust, either by sheer use or by neglect (ie. letting it sit). You 
could make max use of your current exhaust system by using it with your new deal until it 
rusts through, then have your mechanic or welder friend to fit a stainless steel exhaust 
pipe (no catalytic converter is required). But it could be easier and cheaper to send your 
existing exhaust system out for the ceramic treatment, and then simply re-attach it to 
the exhaust ports 


GENERAL 


1. Do not discard or remove any of the old gasoline setup components, e g. tank, car6/Fl, 
catalytic converter, unless necessary. Better to always leave an easy way to revert back to 
some thing that at [east runs, just in case. Some people are leaving their gasoline setup 
completely intact, and switching back and forth at will, just to have a backup plan. 


2. Set your throttle circuit so that you get minimum vapor flow at idle, and maximum vapor 
flow at full power without blowing the pressure relief valve. In this way, you control how 

lean’ your mixture is by the strength of the pulse (ie. “fatness” at the optimum pulse 
frequency) 


3. Lf you just don't get enough power (at any throttle setting), it means that you need to 
(1) change the pulse frequency, (2) change the gap betwen the electrodes, (3) change the 
size (bigger) electrodes, or (4) make a higher output pulse voltage (last resort). Always use 
an output transistor, such as a MOS FET, that is rated for the voltage and current you 
need to get the job done. Охо you might have to play around with it some. Isn't that 
where all the Fun is anyhow? 


4. 1f you get any engine knock our loud combustions (not compensated by adjusting the 
timing), it means that you need to install an additional coil in the chamber, and drive the 
coil with an additional pulse signal (about 19 Hz on the sec time base (see diagram). Here, 


you will be slowing down the burn rate just enough so that the vapors burn thru out the 
power stroke of the piston. Be sure to include a board-mount POT to set the correct 
strength of this 2nd pulse signal into the coil. This is a stainless steel coil of about 1500 
turns (thin wire) that you can arrange like a donut around the center pipe (but NOT 
touching either electrode], directly over the circular 1-5mm gap. You want no knocking at 
any power/throtele setting; smooth power only, but also no excess hydrogen leftover from 
the combustion. 


5. Build the canister(s) as tallas you can without compromising your ability to mount them 
conveniently near the dash panel, or in the engine compartment, as the case may be. This 
way, you can always make the electrodes bigger, if necessary without undue hardship. 
Remember that anything in the engine compartment should be mounted ina bullet-proof, 
vibration and temperature tolerant fashion 


6. If you have to drill a thru-hole for wiring or plumbing thru metal, make sure to also 
install a grommet for protection against chafing. Always watch your chamber pressure 
range from IDLE (15-25 psi) - FULL POWER (30-60 psi). Set your safety-pressure relief- 
valve to 75 psi and make sure it's rated for much higher 


7. Shut OFF the power switch and pull over if there is any malfunction of the system. Your 
engine will last longest when it still develops FULL TOWER at some minimum temperature 
that we are sure you can find, by leaning back the Royal Vapor Flow and/or by making use 
of the water-vapor cooling technique (see diagram). Keep good mpg performance records, 
and periodic maintenance /inspection. Keep it clean; save some money; clean the air; heal 
the planet; happy motoring; tell a friend; enjoy your freedom and self-empowerment. 


8. There lacks documented material for perfecting this vapor system thru а fuel injector; 
there may be some details you will discover on your own as working prototypes progress. 
For example, you may be restricted to inject the hydrogen/oxygen vapor without any 
water vapor, as it may rust the injectors. If engine temp and CHT is a problem, then you 
will want to re-think your plan, e.g. ceramic-coating the injectors. There is always 
"replacing the FI system with a Carb." 


9. Lf you install the water-vapor system (for lower operating temp/stress), you will want 
to lean the mixture (vapor/air) for minimum vapor flow rate to achieve any given throttle 
position (idle - max). Make sure that you get a minimum flow for IDLE and a modestly 
sufficient flow for MAX, that does the cooling job without killing the combustion. 


10. If you cannot find stainless steel pipe combinations that yield the 1-5mm gap, you can 
always regress back to alternating plates of +/- electrodes 


11. If you are concerned about the water freezing in your system, you can (a) add some 


98% isopropyl alcohol and re-adjust the pulse frequency accordingly; or (6) install some 
electric heating coils. 


12. Do not let ANYONE ever compromise your dream, your freedom, your independence or 
your truth 
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Konstantin Meyl 
Scalar wave 
transponder 


Field-physical basis for 
electrically coupled bi- 
directional far range 
transponder 


With the current RFID -Technology the transfer of energy takes 
place оп a chip card by means of longitudinal wave components 
in close range of the transmitting antenna. Those are scalar 
waves, which spread towards the electrical or the magnetic field 
inter. 

Inthe wave equation with reference to the Maxwell feld equations, 
these wave components are set to zero, why only postulated model 
‘computations exist, after which the range is limited to the sich part of 
the wavelength. A goal of this paper is to create, by consideration of 
the scalar wave components in the wave equation, the physical 
‘conditions for the development of scalar wave transponders which 
are operable beyond the close range, The energy is transferred 
with the same carrier wave as the information and not over two 
separated ways as with RFID systems. Besides the bi-directional 
signal transmission, the energy transfer in both directions is 
additionally possible because of the resonant coupling between 
transmitter and receiver. First far range transponders developed on 
the basis of the extended field equations are already functional 
as prototypes. 
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Preface 


Before the introduction into the topic, the title of the book 
should be first explained more in detail. A "scalar wave" spreads 
like every wave directed, but it consists of physical particles or 
formations, which represent for their part scalar sizes. Therefore 
the name, which is avoided by some critics or is even 
disparaged, because of the apparent contradiction in the 
designation, which makes believe the wave is not directional, 
which does not apply however. 


The term "scalar wave" originates from mathematics and is as 
old as the wave equation itself, which again goes back on the 
mathematician Laplace. It can be used favourably as a generic 
term for a large group of wave features, e.g. for acoustic waves, 
gravitational waves or plasma waves. 


Seen from the physical characteristics they are longitudinal 
waves. Contrary to the transverse waves, for example the 
electromagnetic waves, scalar waves carry and transport energy 
and impulse. Thus one of the tasks of scalar wave transponders 
is fulfilled. 


‘The term “transponder” consists of the terms transmitter and 
responder, describes thus radio devices which receive incoming 
signals, in order to redirect or answer to them. First there were 
only active transponders, which require a power supply from 
outside. For some time passive systems were developed in 
addition, whose receiver gets the necessary energy at the same 
time conveyed by the transmitter wirelessly. 


4 Preface 


After the state of the art several high frequency channels are 
necessary around the two parts of a transponder system to 
couple one with another. 

The transfer of energy from the fundamental unit to the 
Transceiver takes place with a low frequency, in order to obtain, 
as a consequence of the high wavelength, the largest range as 
possible. The Data flow in opposite direction however takes 
place with high frequencies, which usually already lie in the 
range of the cellular phone network. Additionally, if data is to 
be conveyed from the fundamental unit to the Transceiver, then 
a third channel with an own transmitter and receiver is 
necessary. 


The enormous expenditure can be reduced to only one channel 
with substantially larger range. Basis is the extended field 
theory formulated by me, which forms the emphasis in the 
available paper. 

‘Two co-workers of my institute, the 1. Transfer centre for scalar 
wave technology (www.etzs.de), have demonstrated 2003 on a 
congress in the technology park of Villingen Schwenningen for 
the first time publicly, on the ISM frequency of 6.78 MHz, a 
scalar wave transponder in function consisting of а bi- 
directional LAN connection to exchange data between two PC's 
coupled with a transfer of energy for the passive interface map 
over a distance of 30 m. 
1 think, the indeterminable trend required for new technologies 
and applications for transponders require an extended field 
theory, to which this paper can give a valuable contribution. 


INDEL-publishing department. www.etzs.de 
Prof. Dr. Konstantin Meyl www.k-meyl.de 
Radolfzell, June 2005 www.meyLeu 
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1. Introduction 


1.1 Abstract of the practical setting of tasks 


‘Transponders serve the transmission of energy e.g. on a chip 
card in combination with a back transmission of information, 
‘The range is with the presently marketable devices (RFID 
technology) less than one meter [1-1]. The energy receiver must 
be in addition in close range of the transmitter. 


The far range transponders developed by the first transfer centre 
for scalar wave technology are able to transfer energy beyond 
close range (10 to 100 m) and besides with fewer losses and/or a 
higher efficiency. The energy with the same carrier wave is 
transferred as the information and not as with the RFID 
technology over two separated systems [1-1]. 


A condition for new technologies is a technical-physical 
understanding, as well as a mathematically correct and 
comprehensive field description, which include all well-known 
effects of the close range of an antenna. We encounter here a 
central problem of the field theory, which forms the emphasis of 
this paper and the basis for advancements in the transponder 
technology. 
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1.2 Requirements at transponders 


In todays times of Blue tooth and Wireless LAN one 
accustomed fast to the amenities of wireless communication. 
These open for example garage gates, the barrier of the parking 
lot or the car trunk are lid only by radio. However, in the life 
span limited and often polluting batteries in the numerous radio 
transmitters and remote maintenances are of great disadvantage. 


Ever more frequently the developers see themselves confronted 
with the demand after а wireless transfer of energy. 
Accumulators are to be reloaded or replaced completely. In 
entrance control systems (ski elevator, stages, department 
stores...) these systems are already successful in use. But new 
areas of application with increased requirements are constantly 
added apart from the desire for a larger range: 


+ In telemetry plants rotary sensors are to be supplied with 
energy (in the car e.g. to control tire-pressure). 


* Also with heat meters the energy should come from a 
central unit and be spread wirelessly in the whole house 
to the heating cost meters without the use of batteries. 


* In airports contents of freight containers are to be seized, 
without these to having been opened (security checks) 


* The forwarding trade wants to examine closed truck 
charges by transponder technology. 


* In the robot and handling technique the wirings are to be 
replaced by a wireless technology (wear- 
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out problem). 


+ Portable radio devices, mobile phones, Notebooks and 
remote controls working without batteries and 
Accumulators (reduction of the environmental impact), 


A technical solution, which is based on pure experimenting and 
trying, is to be optimised unsatisfactorily and hardly. It should 
stand rather on a field-theoretically secured foundation, whereby 
everyone thinks first of Maxwell's field equations. Here 
however a new hurdle develops itself under close occupation. 


1.3 Problem of the field theory 


In the close range of an antenna, so the current level of 
knowledge is, are longitudinal - towards a field pointer, portions 
of the radiated waves present. These are usable in the 
transponder technology for the wireless transmission of energy. 
The range amounts to however only 2/2 and that is 
approximately the sixth part of the wavelength [1-2]. 


The problem consists now of the fact that the valid field theory, 
and that is from Maxvell, only is able to describe transversal 
and no longitudinal wave components. All computations of 
longitudinal waves or wave components, which run toward the. 
electrical or the magnetic pointer of the field, are based without 
exception on postulates [1-3] 


The near field is not considered in vain as an unresolved 


problem of the field theory. The experimental proof may 
succeed, not however the field-theoretical proof. 
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14 Field equations according to Maxwell. 


A short derivation brings it to light. We start with the formulation of 
Faraday law of induction according ta the texthonks — — — 
curlE = - 8B/àt (1.1) 

with the electric field strength E = ЕСО and the magnetic field 
strength Н = Н) 
and В = p- H (1 relation of material), (1.2) 
apply the curl-operation to both sides of the equation 

— сай curl E = в. с H)/êt (1:3) 


and insert in the place of curl Н Ampere's law: 


[елан = j + әрә | ал) 
wih j чо. B (Ohm's law) as 


with D = c. E (2. relation of material) (1.6) 


and п = c/o (relaxation time [1-4]) ал) 
| curl H = в. (E/x + 86/84 |(.8) 
«(l/t 8Е/& + 828/88) (.9) 


curlcul E = р 
with the abbreviation: pse = l/c? — (L10) 


‘The generally known result describes a damped electromagnetic wave 
[1-5] 


геш curl E. с = 8E/5 + (1/0). 8Е/б 1) 
EM, 


transverse — - wave + vortex damping 
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Оп the one hand it is а transverse wave. On the other hand there 
is a damping term in the equation, which is responsible for the 
losses of an antenna. It indicates the wave component, which is 
converted into standing waves, which can be also called field 
vortices, which produce vortex losses for their part with the time 
constant т in the form of heat. 


Where however do, at close range of an antenna proven and 
with transponders technically used longitudinal wave 
‘components hide themselves in the field equation (1.11)? 


1.5 Wave equation according to Laplace 


The wave equation found in most textbooks has the form of an 
inhomogeneous Laplace equation. The famous French 
mathematician Laplace considerably earlier than Maxwell did 
find a comprehensive formulation of waves and formulated it 
‘mathematically: 


AE c? = - curl curl E - c? + grad div Е - c2 = 598/312 
EN —— ست‎ 
Laplace transverse- — longitudinal мае 

operator (radio wave) (scalar wave) (1.12) 


On the one side of the wave equation the Laplace operator 
stands, which describes the spatial field distribution and which 
according to the rules of vector analysis can be decomposed into 
two parts. On the other side the description of the time 
dependency of the wave can be found as an inhomogeneous 
term. 
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1.6 The wave equations in the comparison 


If the wave equation according to Laplace (1.12) is compared to 
the one, which the Maxwell equations have brought us (1.11), 
then two differences clearly come forward: 


1. Inthe Laplace equation the damping term is missing. 


2. With divergence E a scalar factor appears in the wave 
equation, which founds a scalar wave. 


А Practical example of a scalar wave is the plasma wave. This 
case forms according to the 


3. Maxwell equation: div D = cdivE- ра (1.13) 


the space charge density consisting of charge carriers ра the 
scalar portion. These move in form of a shock wave longitudinal 
forward and present in its whole an electric current. 


Since both descriptions of wave's posses equal validity, we are 
entitled in the sense of a coefficient comparison to equate the 
damping term due to eddy currents according to Maxwell (1.11) 
with the scalar wave term according to Laplace (1.12). 


Physically seen the generated field vortices form and establish a 
scalar wave. 

The presence of div E proves a necessary condition for the 
occurrence of eddy currents. Because of the well-known skin 
effect [1-6] expanding and damping acting eddy currents, which 
appear as а consequence of a current density j, set ahead 
however an electrical conductivity с (acc. to eq. 1.5). 
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1.7 The view of duality 


Within the near field range of an antenna opposite conditions 
are present. With bad conductivity in a general manner a vortex 
with dual characteristics would be demanded for the formation 
of longitudinal wave components. I want to call this contracting 
antivortex, unlike to the expanding eddy current, a potential 
vortex. 


If we examine the potential vortex with the Maxwell equations 
for validity and compatibility, hen we would be forced to let it 
fall directly again. The derivation of the damped wave equation 
(1.1 to 1.11) can take place in place of the electrical, also for the 
magnetic field strength. Both wave equations (1.11 and 1.12) do 
not change thereby their shape. In the inhomogeneous Laplace 
equation in this dual case however, the longitudinal scalar wave 
component through div H is described and this is according to 
Maxwell zero! 


4. Maxwell's equation: div B = pdivH=0 (1.14) 


If this is correct, then there may not be a near field, no wireless 
transfer of energy and finally also no transponder technology. 
‘Therefore, the correctness is permitted (of eq. 1.14) to question 
and examine once, what would result thereby if potential 
vortices exist and develop in the air around an antenna scalar 
waves, as the field vortices form among themselves a shock 
wave. 


Besides still another boundary problem will be solved: since in 
div D electrical monopoles can be seen (1.13) there should result 
from duality to div B magnetic monopoles (1.14). But the search. 
‘was so far unsuccessful [1-7]. Vortex physics will ready have an 
answer. 
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2. The approach: Faraday instead of Maxwell 


If a measurable phenomenon should, e.g. the close range of an 
antenna, not be described with the field equations according to 
Maxwell mathematically, then prospect is to be held after a new 
approach. All efforts that want to prove the correctness of the 
Maxwell theory with the Maxwell theory end inevitably in a 
tail-chase, which does not prove anything in the end. 


In а new approach high requirements are posed. It may not 
contradict the Maxwell theory, since these supply correct results 
in most practical cases and may be seen as confirmed. It would 
be only an extension permissible, in which the past theory is 
contained as a subset e.g. Let's go on the quest. 


2.1 Vortex and anti-vortex 


In the eye of a tornado the same calm prevails as at great 
distance, because here a vortex and its anti-vortex work against 
each other. In the inside the expanding vortex is located and on 
the outside the contracting anti-vortex. One vortex is the 
condition for the existence of the other one and vice versa 
Already Leonardo da Vinci knew both vortices and has 
described the dual manifestations [2-1]. 


In the case of flow vortices the viscosity determines the 
diameter of the vortex tube where the coming off will occur. It 
for instance a tornado soaks itself with water above the open 
‘ocean, then the contracting potential vortex is predominant and 
the energy density increases 
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threateningly. If it however runs overland and rains out, it again 
becomes bigger and less dangerous. In fluidics the 
connections are understood. They are usually also well 
visible and without further aids observable. 


Fig: 1 [21k The 
Tornado ie. shows а 
physical basic 
principle of vortex 
and anti-vortex 


In electrical engineering it's different: here field vortices remain 
invisible. Only so a theory could find acceptance, although it 
only describes mathematically the expanding eddy current and 
ignores its anti-vortex. 1 call the contracting anti-vortex 
„potential vortex" and point to the circumstance, that every eddy 
Current entails the anti-vortex as a physical necessity. By this 
reconciliation it is ensured that the condition in the vortex centre 
corresponds in the infinite one, complete in analogy to fluid 
mechanics. 
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2.2 The Maxwell approximation 


The approximation, which is hidden in the Maxwell equations, 
thus consists of neglecting the anti-vortex dual to the eddy 
current. It is possible that this approximation is allowed, as long 
as it only concems processes inside conducting materials. The 
transition to insulants however, which requires for the laws of 
the field refraction steadiness, is incompatible with the 
acceptance of eddy currents in the cable and a nonvor-tical field 
in air. In such a case the Maxwell approximation will lead to 
considerable errors. If we take as an example the lightning and 
ask how the lightning channel is formed: Which mechanism is 
behind it, if the electrically insulating air for a short time is 
becoming a conductor? From the viewpoint of vortex physics 
the answer is obvious: The potential vortex, which in the air is 
dominating, contracts very strong and doing so squeezes all air 
Charge carriers and air ions, which are responsible for the 
conductivity, together at a very small space to form a current 
channel, 


The contracting potential vortex thus exerts a pressure and with 
that forms the vortex tube. Besides the cylindrical structure 
another structure can be expected. It is the sphere, which is the 
only form, which can withstand a powerful pressure if that acts 
equally from all directions of space. Only think of ball lightning, 


We imagine now a spherical vortex, in whose inside an 
expanding vortex is enclosed and which is held together from 
the outside by the contracting potential vortex and is forced into 
its spherical shape. From the infinite measured, this spherical 
vortex would have an electrical charge and all the characteristics 
of a charge carrier, 
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Inside: expanding eddy current (skin effect) 

Outside: contracting anti-vortex (potential vortex) 

Condition Гог coming off: equally powerful vortices 

Criterion: electric conductivity (determines diameter) 

Result: spherical structure (consequence of the pressure 
of the vacuum) 


Fig. 2: The electron as an electromagnetic sphere-vortex 


2.3 The mistake of the magnetic monopole 


With the tendency of the potential vortex for contraction, 
inevitably the ability is linked to a structural formation. The 
particularly obvious structure of a ball would be besides a useful 
‘model for quanta. 


A to the sphere formed field-vortex would be described 
‘mathematically in its inside with the expanding vortex div D. 
For the potential vortex working against from the outside div B 
would apply. The divergence may be set therefore neither with 
the electrical field (4th Maxwell equation) nor with the 
‘magnetic field (3rd Maxwell equation) to zero! 


If however both equations are necessary for the derivation of an 
electron, then it is a mistake in reasoning wanting to assign one 
alone to an electrical and the other one to a magnetic monopole. 


Since the radius, at which it comes to vortex detaching and with 
it the size of the sphere vortex depends on its conductivity, 
electrical monopoles and among them rank numerous 
elementary particles, will be extremely small. Magnetic 
‘monopoles however would have to take enormous, no longer for 
us measurable dimensions. 
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2.4 The discovery of the law of induction 


In the choice of the approach the physicist is free, as long as the 
approach is reasonable and well founded. In the case of 
Maxwell's field equations two experimentally determined 
regularities served as basis: on the one hand Ampere's law and 
on the other hand the law of induction of Faraday. The mathe- 
matician Maxwell thereby gave 
the finishing touches for thel 
formulations of both laws. Не 
introduced the displacement 
current D and completed 
Ampere's law accordingly, andi 
that without a chance of already| 
at his time being able 
measure and — prove 
measure. Only after his death 
this was 
experimentally, what 

wards makes clear the format 
of this man. In the formulation| 
of the law of induction 
Maxwell was completely free, 
because the discoverer Michael Faraday had done without 
specifications. As a man of practice and of experiment the 
mathematical notation was less important for Faraday. For him 
the attempts with which he could show his discovery of the 
induction to everybody, e.g. his unipolar generator, stood in the 
foreground. 

His 40 years younger friend and professor of mathematics 
Maxwell however had something completely different in mind. 
He wanted to describe the light as an electromagnetic wave and 
doing so certainly the wave 


Се Г 
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description of Laplace went through his mind, which needs a 
second time derivation of the field factor. Because Maxwell for 
this purpose needed two equations with each time a first 
derivation, he had to introduce the displacement current in 
 Ampere's law and had to choose an appropriate notation for the 
formulation of the law of induction to get to the wave equation. 


His light theory initially was very controversial. Maxwell faster 
found acknowledgement for bringing together the teachings of 
electricity and magnetism and the representation as something 
unified and belonging together [2-2] than for mathematically 
giving reasons for the principle discovered by Faraday. 


Nevertheless the question should 
е asked, if Maxwell has found 
the suitable formulation, if he has. 
understood 100 percent correct 
his friend Faraday and his 
discovery. If the discovery (from. 
29.08.1831) and mathematical 
formulation (1862) stem from 
two different scientists, who in 
addition belong to different 
disciplines, ^ misunderstandings. 
аге nothing unusual. It will be 
helpful to work ош the 
differences, 
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2.5 The unipolar generator 


If one turns an axially polarized magnet or a copper disc 
situated in a magnetic field, then perpendicular to the direction 
of motion and perpendicular to the magnetic field pointer a 
pointer of the electric field will occur, which everywhere points 
axially to the outside. In the case of this by Faraday developed 
unipolar generator, hence by means of a brush between the 
rotation axis and the circumference, a tension voltage can be 
called off. 

The mathematically correct relation E = v x В (2.1) 1 call 
Faraday-law, even if it only appears in this form in the 
textbooks later in time [2-3]. The formulation usually is 
attributed to the mathematician Hendrik Lorentz, since it 
appears in the Lorentz force in exactly this form. Much more 
important than the mathematical formalism however are the 
experimental results and the discovery by Michael Faraday, for 
which reason the law concerning unipolar induction is named 
after the discoverer. 


Of course we must realize that the charge carriers at the time of 
the discovery hadn't been discovered yet and the field concept 
couldn't correspond to that of today. The field concept was an 
abstracter one, free of any quantisation. 


That of course also is valid for the field concept advocated by 
Maxwell, which we now contrast with the , Faraday-law" (fig 
5). The second Maxwell equation, the law of induction (2.2), 
also is a mathematical description between the electric field 
strength E and the magnetic induction B. But this time the two 
aren't linked by a relative velocity v. 
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e.g.: unipolar generator | e.g. transtormer 
Е С A 
= 1с 
Discovery of Faraday 2" Maxwell equation 
E-vxB (21) culE=-dBidt (2.2) 
unipolar induction law of induction generally 


Fig. 5: Two formulations for one law 
Asa mathematical relation between the vecors of the electric field 
Strength E and the induction В (= magnetic tux density) 


їп that place stands the time derivation of B, with which a 
change in flux is necessary for electric field strength to occur. 
As a consequence the Maxwell equation doesn't provide a result 
in the static or quasi-stationary case, for which reason it in such 
cases is usual, to fall back upon the unipolar induction according 
to Faraday (e.g. in the case of the Hall-probe, the picture tube, 
etc). The falling back should only remain restricted to such 
Cases, so the normally used idea. But with which right the 
restriction of the Faraday-law to stationary processes is made? 
The vectors E and B can be subject to both, spatial and temporal 
fluctuations. In that way the two formulations suddenly are in 
competition with each other and we are asked, to explain the 
difference, as far as such a difference should be present. 
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2.6 Different induction laws 


Such a difference for instance is that it is common practice to 
neglect the coupling between the fields at low frequencies. 
While at high frequencies in the range of the electromagnetic 
field the E- and the H-field are mutually dependent, at lower 
frequency and small field change the process of induction drops 
correspondingly according to Maxwell, so that a neglect seems 
to be allowed. Now electric or magnetic field can be measured 
independently of each other. Usually is proceeded as if the other 
field is not present at all. 


That is not correct. A look at the Faraday-law immediately 
shows that even down to frequency zero always both fields are 
present. The field pointers however stand perpendicular to each 
other, so that the magnetic field pointer wraps around the 
pointer of the electric field in the form of a vortex ring in the 
case that the electric field strength is being measured and vice 
versa. The closed-loop field lines are acting neutral to the 
outside; they hence need no attention, so the normally used idea. 
It should be examined more closely if this is sufficient as an 
explanation for the neglect of the not measurable closed-loop 
field lines, or if not after all an effect arises from fields, which 
are present in reality. 


Another difference concerns the commutability of E- and H- 
field, as is shown by the Faraday-generator, how a magnetic 
becomes an electric field and vice versa as a result of a relative. 
velocity v. This directly influences the physical-philosophic 
question: What is meant by the electromagnetic field? 
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2.7 The electromagnetic field 


The textbook opinion based on the Maxwell equations names 
the static field of the charge carriers as a cause for the electric 
field, whereas moving ones cause the magnetic field [1-6 ie. 
But that hardly can have been the idea of Faraday, to whom the 
existence of charge carriers was completely unknown. For his 
contemporaries, completely revolutionary abstract field concept, 
based on the works of the Croatian Jesuit priest Boscovich 
(1711-1778). In the case of the field it should less concem a 
physical quantity in the usual sense, than rather the experimental 
experience” of an interaction according to his field description. 
We should interpret the Faraday-law to the effect that we 
experience an electric field, if we are moving with regard to a 
magnetic field with a relative velocity and vice versa. 


In the commutability of electric and magnetic fields a duality 
between the two is expressed, which in the Maxwell formulation 
is lost, as soon as charge carriers are brought into play. Is thus 
the Maxwell field the special case of a particle free field? Much 
evidence points to it, because after all alight ray can run through 
а particle free vacuum. If however fields can exist without 
particles, particles without fields however are impossible, then 
the field should have been there first as the cause for the 
particles. Then the Faraday description should form the basis, 
from which all other regularities can be derived. What do the 
textbooks say to that? 
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2.8 Contradictory opinions in textbooks 


Obviously there exist two formulations for the law of induction 
(2.1 and 2.2), which more or less have equal rights. Science 
stands for the question: which mathematical description is the 
more efficient one? If one case is a special case of the other 
case, which description then is the more universal one? 


What Maxwell's field equations tell us is sufficiently known, so 
that derivations are unnecessary. Numerous textbooks are 
standing by, if results should be cited. Let us hence turn to the 
Faraday-law (2.1). Often one searches in vain for this law in 
schoolbooks. Only in more pretentious books one makes a find 
under the keyword „unipolar induction. If one however 
compares the number of pages, which are spent on the law of 
induction according to Maxwell with the few pages for the 
unipolar induction, then one gets the impression that the latter 
only is a unimportant special case for low frequencies. 
Kupfmuller speaks of a „special form of the law of induction" 
[2-4], and cites as practical examples the induction in a brake 
disc and the Hall-effect. Afterwards Kupfmuller derives from 
the „special form" the „general form" of the law of induction 
according to Maxwell, a postulated generalization, which needs 
an explanation. But a reason is not given [2-4]. 


Bosse gives the same derivation, but for him the Maxwell-result 
is the special case and not his Faraday approach [2-5]! In 
addition he addresses the Faraday-law as equation of 
transformation and points out the meaning and the special 
interpretation. 
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Оп the other hand he derives the law from the Lorentz force, 
completely in the style of Kupfmuller [2-4] and with that again 
takes it part of its autonomy. Pohl looks at that different. He 
inversely derives the Lorentz force from the Faraday-law [2-6]. 
We should follow this very much convincing representation. 


2.9 The equation of convection 


If the by Bosse [2-5] prompted term „equation of trans- 
formation" is justified or not at first is unimportant. That is a 
matter of discussion. 

If there should be talk about equations of transformation, then 
the dual formulation (to equation 2.1) belongs to it, then it 
concerns a pair of equations, which describes the relations 
between the electric and the magnetic field. 


The new and dual field approach consists of 


equations of transformation 


of the electric and ofthe magnetic field 
E-vxB (21) and H=-vxD Q3) 
unipolar induction. equation of convection 


Written down according to the rules of duality there results an 
equation (2.3), which occasionally is mentioned in some 
textbooks. 
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While both equations in the books of Pohl [2-6, p.76 and 130] 
and of Simonyi [2-7] are written down side by side having equal 
rights and are compared with each other, Grimsehl [2-8] derives. 
the dual regularity (2.3) with the help of the example of a thin, 
positively charged and rotating metal ring. He speaks of 
„equation of convection", according to which moving charges 
produce a magnetic field and so-called convection currents 
Doing so he refers to the work of Rontgen 1885, Himstedt, 
Rowland 1876, Eichenwald and many others more, which today 
are hardly known. 

In his textbook also Pohl gives practical examples for both 
equations of transformation. He points out that one equation 
changes into the other one, if as a relative velocity v the speed of. 
light c should occur [2-6]. 
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3. The derivation from text book physics 


We now have found a field-theoretical approach with the 
equations of transformation, which in its dual formulation is 
clearly distinguished from the Maxwell approach. The 
reassuring conclusion is added: The new field approach roots 
entirely in textbook physics, as are the results from the literature 
research. We can completely do without postulates. 

Next thing to do is to test the approach strictly mathematical for 
freedom of contradictions. It in particular concerns the question, 
which known regularities can be derived under which 
conditions. Moreover the conditions and the scopes of the 
derived theories should result correctly, e.g. of what the 
Maxwell approximation consists and why the Maxwell 
equations describe only a special case. 


3.1 The Derivation from text book physics 


As a starting-point and as approach serve the equations of 
transformation of the electromagnetic field, the Faraday-law of 
unipolar induction (2.1) and the according to the rules of duality 
formulated law called equation of convection (2.3). 


E 


xB (2.1) and H =-vxD Q3) 
If we apply the curl to both sides of the equations 


curl = curl (vxB) (3.1), curl H = - curl (vx 0)(32) 
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then according to known algorithms of vector analysis the curl of the 
cross product each time delivers the sum of four single terms [3-1]: 


curl E = (B grad)v - (v grad)B + v div B- Bdivv (33) 
curl = - КО gradyv- (v grad)D + v div D - D div v] (3.4) 


Two of these again are zero for a non-accelerated relative motion in 
the x-direction 


with: v= det G3 

gudv-0 (35°) and divv =0 65") 
One term concerns the vector gradient (v grad)B, which can be 
represented as a tensor. By writing down and solving the 
accompanying derivative matrix giving consideration to the above 
determination of the v-vector, the vector gradient becomes the simple 
time derivation of the field vector B(r(), 


-чв |. ар 
(у grad) В dt ind | (wv grad) © dt | (3.6) 


according to the rule: 


avit. " B E = (vgrd)V (37) 


For the last not yet explained terms at first are written down the 
vectors b and j as abbreviation 


-dB/dt + v div B = -dB/dt -b (33) 
cwlH- dDid-vdivD = dD/dt+j G9 


cud E 


With equation 3.9 we in this way immediately look at the well-known 
law of Ampere (1* Maxwell equation). 
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3.2 The Maxwell equations as a special case 


‘The result will be the Maxwell equations, if: 


* the potential density b = -v div B = 
(eq. 3.8 = law of induction 1.1, 
ifb=0 resp. div B = 0)! 


‚ вю 


* the сштеп density j = —wdivD = —урь (3.11) 
(eq. 3.9 = Amperes law 1.4, 
ifj = with v moving negative charge carriers (ра = electric 
space charge density) 


The comparison of coefficients (3.11) in addition delivers a 
useful explanation to the question, what is meant by the current 
density j: it is a space charge density ра consisting of negative 
charge carriers, which moves with the velocity v for instance 
through a conductor (in the x-direction). 
The current density j and the dual potential density b 
‘mathematically seen at first are nothing but alternative vectors 
for an abbreviated notation. While for the current density j the 
physical meaning already could be clarified from the 
Comparison with the law of Ampere, the interpretation of the 
potential density b still is due: 

b=-vdivB (0) , (3.10) 
From the comparison of eq. 3.8 with the law of induction (eq 
1.1) we merely infer, that according to the Maxwell theory this 
term is assumed to be zero. But that is exactly the Maxwell 
approximation and the restriction with regard to the new and 
dual field approach, which roots in Faraday. 
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3.3 The Maxwell approximation 


In that way also the duality gets lost with the argument that 
magnetic monopoles (div B) in contrast to electric monopoles 
(div D) do not exist and until today could evade every proof. It 
has not yet been searched for the vortices dual to eddy currents, 
which are expressed in the neglected term. 


Assuming, a monopole concerns a special form of a field vortex, 
then immediately gets clear, why the search for magnetic poles 
has to be a dead end and their failure isn't good for a 
counterargument: The missing electric conductivity in vacuum 
prevents current densities, eddy currents and the formation of 
magnetic monopoles. Potential densities and potential vortices 
however can occur. As a result can without exception only 
electrically charged particles be found in the vacuum. 


Let us record: Maxwell's field equations can directly be derived 
from the new dual field approach under a restrictive condition. 
Under this condition the two approaches are equivalent and with 
that also error free. Both follow the textbooks and can so to 
speak be the textbook opinion. 

‘The restriction (b = 0) surely is meaningful and reasonable in all 
those cases in which the Maxwell theory is successful. It only 
has an effect in the domain of electrodynamics. Here usually а 
vector potential A is introduced and by means of the calculation 
of a complex dielectric constant a loss angle is determined. 
Mathematically the approach is correct and dielectric losses can 
be calculated. 
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Physically however the result is extremely questionable, since as 
a consequence of a complex c a complex speed of light would 
result, = 
according to the definition: c= 1/sc (3.12) 

With that electrodynamics offends against all specifications of 
the textbooks, according to which c is constant and not variable 
and less then ever complex. But if the result of the derivation 
physically is wrong, then something with the approach is wrong, 
then the fields in the dielectric perhaps have an entirely other 
mature, then dielectric losses perhaps are vortex losses of 
potential vortices falling apart? 


3.4 The magnetic field as a vortex field 


Is the introduction of a vector potential A in electrodynamics a 
substitute of neglecting the potential density b? Do here two 
‘ways mathematically lead to the same result? And what about 
the physical relevance? After classic electrodynamics being 
dependent on working with a complex constant of material, in 
what is buried an insurmountable inner contradiction, the 
question is asked for the freedom of contradictions of the new 
approach. At this point the decision will be made, if physics has 
to make a decision for the more efficient approach, as it always 
has done when а change of paradigm had to be dealt with. 
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The abbreviations j and b are further transformed, at first the 
current density in Ampere's law 


j = - ура Вл as 
the movement of negative electric charges. 

By means of Ohm's law j=oE (15) 

and the relation of material р as) 


the current density 1-0/:] (313) 


also сап be written down as dielectric displacement current with 
the characteristic relaxation time constant for the eddy currents 
тте (17) 


In this representation of the law of Ampere: 


curl = dD/dt + D, (dE/dt + E/«)| 3.14) 


clearly is brought to light, why the magnetic field is a vortex 
field, and how the eddy currents produce heat losses depending 
оп the specific electric conductivity с. As one sees we, with 
regard to the magnetic field description, move around 
completely in the framework of textbook physics. 
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5 The derivation of the potential vortex 


Let us now consider the dual conditions. The comparison of 
coefficients looked at purely formal, results in a potential 
density b -B/u] (3.15) 

in duality to the current density j (eq. 3.13), which with the help 
of an appropriate time constant т; founds vortices of the electric 
field. I call these potential vortices 


L curl E =- dB/dt -B/t2 = - wlaH/dt + H/1:)|(3.16) 


In contrast to that the Maxwell theory requires an irrotationality 
of the electric field, which is expressed by taking the potential 
density b and the divergence B equal to zero. The time 
constant tz thereby tends towards infinity. 


There isn't a way past the potential vortices and the new dual 
approach, 

1. as the new approach gets along without a postulate, as 
well as 

2. consists of accepted physical laws, 

why also all error free derivations are to be accepted, 

4. no scientist can afford to already exclude а possibly 
relevant phenomenon in at the approach, 

the Maxwell approximation for it's negligibleness is to 
examine, 

6. to which a potential density measuring instrument is 
necessary, which may not exist according to the Maxwell 
theory. 

With such a tail-chase always incomplete theories could confirm 
themselves. 


за 4. wave equation 


4, The derivation of the wave equation 


It has already been shown, as and under which conditions the 
wave equation from the Maxwell's field equations, limited to 
transverse wave-portions, is derived (chapter 1.4). Usually one 
proceeds from the general case of an electrical field strength E 
(r,t) and а magnetic field strength Н = H(r,). We want to 
follow this example [4-1], this time however without neglecting 
and under consideration of the potential vortex term. 


4.1 The completed field equations 


The two equations of transformation and also the from that 
derived field equations (3.14 and 3.16) show the two sides of a 
medal, by mutually describing the relation between the electric 
and magnetic field strength: 


curl H = oD/Ot* р/т = c(6E/ót * Е/т) | (4.1) 


curl E 


0B/0t-B/ra - w(OH/ot + НИ | (4.2) 


We get on the track of the meaning of the ,„medal" itself, by 
inserting the dually formulated equations into each other. If the 
calculated H-field from one equation is inserted into the other 
equation then as a result a determining equation for the E-field 
remains. The same vice versa also functions to determine the H- 
field. Since the result formally is identical and merely the H- 
field vector appears at the place of the E-field vector and since it 
equally remains valid for the B-, the D-field and all other known 
field factors, the determining equation is more than only a 
calculation instruction. It reveals a fundamental physical 
principle. 1 call it the complete or the fundamental field 
equation". 
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The derivation always is the same: If we again apply the curl 
operation to curl E (law of induction 4.2) also the other side of 
the equation should be subjected to the curl: 

= curl curl E = {curl H)/ét + (u/ta)(curl Н) (4.3) 


If for both terms curl H is expressed by Ampere's law 4.1, then 
in total four terms are formed: 


в/о + (1/1) 08/44 44 
+ (1/92): OB/0t + E/ tıra] 


= curl curl E = реја 


With the definition for the speed of light с: 


su = Ме |, (1.10) the 


fundamental field equation reads: 


Госа curl в = 228/06 + 
бл 
| a b (electromagnetic wave) 


*(/u)9E/0t + (1/u)9E/0t + Eu; (4.5) 
PA 


c d H 
| + eddy current + potential vortex + 1/0 


The four terms are: the wave equation (a-b) with the two 
damping terms, on the one hand the eddy currents (a-c) and on 
the other hand the potential vortices (a-d) and as the fourth term 
the Poisson equation (a-e), which is responsible for the spatial 
distribution of currents and potentials. 
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4.2 А possible world equation 


Not in a single textbook a mathematical linking of the Poisson 
equation with the wave equation can be found, as we here 
succeed in for the first time. It however is the prerequisite to be 
able to describe the conversion of an antenna current into 
electromagnetic waves near a transmitter and equally the inverse 
process, as it takes place at a receiver. Numerous model 
concepts, like they have been developed by HF- and EMC- 
technicians as а help, can be described mathematically correct 
by the physically founded field equation. 


In addition further equations can be derived, for which this until 
now was supposed to be impossible, like for instance the 
Schrodinger equation (Term d and e). As diffusion equation it 
has the task to mathematically describe field vortices and their 
structures, 


As a consequence of the Maxwell equations in general and 
specifically the eddy currents (а-с) not being able to form 
structures, every attempt has to fail, which wants to derive the 
Schrodinger equation from the Maxwell equations. 


The fundamental field equation however contains the newly 
discovered potential vortices, which owing to their 
concentration effect (in duality to the skin effect) form spherical 
structures, for which reason these occur as eigenvalues of the 
equation. For these eigenvalue-solutions numerous practical 
‘measurements are present, which confirm their correctness and 
with that have probative force with regard to the correctness of 
the new field approach and the fundamental field equation. By 
means of the pure formulation in space and time and the 
interchange ability of the field pointers 
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here a physical principle is described, which fulfills all 
requirements, which a world equation must meet. 


3 The quantisation of the field 


‘The Maxwell equations are nothing but a special case, which 
сап be derived (if 1772 = 0). The new approach however, which 
among others bases on the Faraday-law, is universal and can't be 
derived on its part. It describes a physical basic principle, the 
alternating of two dual experience or observation factors, their 
overlapping and mixing by continually mixing up cause and 
effect. It is a philosophic approach, free of materialistic or 
‘quantum physical concepts of any particles. 


Maxwell on the other hand describes without exception the 
fields of charged particles, the electric field of resting and the 
magnetic field as a result of moving charges. The charge carriers 
are postulated for this purpose, so that their origin and their 
inner structure remain unsettled. 


With the field-theoretical approach however the field is the 
cause for the particles and their measurable quantisation. ‘The 
electric vortex field, at first source free, is itself forming its field 
sources in form of potential vortex structures. The formation of 
charge carriers in this way can be explained and proven 
mathematically, physically, graphically and experimentally 
understandable according to the model. 


Let us first cast our eyes over the wave propagation. 
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4.4 The mathematical derivation (Laplace eq.) 


‘The first wave description, model for the light theory of 
Maxwell, was the inhomogeneous Laplace equation (1.12): 
Асс? = d/E/dt] with [AE = grad div E - curl curl E(4.6) 
"There are asked some questions: 
+ Can also this mathematical wave description be derived 
from the new approach? 
+ Is itonly a special case and how do the boundary 
conditions read? 
+ Inthis case how should it be interpreted physically? 
+ Are new properties present, which can lead to new 
technologies? 


Starting-point is the fundamental field equation (4.5). We 
thereby should remember the interchangeability of the field 
pointers, that the equation doesnt change its form, if it is 
derived for H, for B, for D or any other field factor instead of for 
the E-field pointer. This time we write it down for the magnetic 
induction and consider the special case B(r(®)) acc. to 4-2]: 


^ . dB, dB 1 (В, В 
f сл ашів MAC a twn 


(4.7) 


that we are located in a badly conducting medium, as is usual 
for the wave propagation in air. But with the electric 
conductivity g also 1/т = с/с tends towards 

zero (eq. 1.7). With that the eddy currents and their damping 
and other properties disappear from the field equation, what also 
makes sense. 
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There remains the potential vortex term (1/x)dB/dt, which 
using the already introduced relations 
гав в 
с 
involved with a in x-direction propagating wave 


(3.10+3.15) 


(V = (v уу = 0, у, = 0)) can be transformed directly into: 
(1/x3)dB/dt. = -Iivll-grad div B . (4.8) 


The divergence of a field vector (div B) mathematically seen is a 
scalar, for which reason this term as part of the wave equation 
founds so-called „scalar waves" and that means that potential 
vortices, as far as they exist, will appear as a scalar wave. To 
that extent the derivation prescribes the interpretation. 


| wit grad div В - c? curi curi B = &B/ae | | (4.9) 


longitudinal transverse wave 
with v = arbitrary | withe=const. | velocity of 
(scalar wave) (em. wave) Î propagation 


‘The simplified field equation (4.7) possesses thus the same force 
of expression as the general wave equation (4.9), on adjustment 
of the coordinate system at the speed vector (in x-direction). 


The wave equation (4.9) can be divided into longitudinal and 
transverse wave parts, which however can propagate with 
different velocity. 
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4.5 The result of the derivation 


Physically seen the vortices have particle nature as a 
consequence of their structure forming property. With that they 
carry momentum, which puts them in a position to form a 
longitudinal shock wave similar to a sound wave. If the 
propagation of the light one time takes place as а wave and 
another time as a particle, then this simply and solely is a 
‘consequence of the wave equation. 


Light quanta should be interpreted as evidence for the existence 
of scalar waves. Here however also occurs the restriction that 
light always propagates with the speed of light. It concerns the 
special case v = c. With that the derived wave equation (4.9) 
changes into the inhomo-geneous Laplace equation (4.6). 


The electromagnetic wave in general is propagating with c. As a 
transverse wave the field vectors are standing perpendicular to 
the direction of propagation. The velocity of propagation 
therefore is decoupled and constant. 


‘Completely different is the case for the longitudinal wave. Here 
the propagation takes place in the direction of an oscillating 
field pointer, so that the phase velocity permanently is changing 
and merely an average group velocity can be given for the 
propagation. There exists no restriction for v and v = c only 
describes a special case. 


It will be helpful to draw, for the results won on mathematical 
way, a graphical model. 
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5. The field model of the waves and vortices 


In high-frequency technology is distinguished between the near-field 
and the far-field. Both have fundamentally other properties. 


5.1 The far field (electromagnetic wave acc. to Hertz) 


Heinrich Hertz did experiment in the short wave range at wavelengths 
of some meters. From today's viewpoint his work would rather be 
assigned the far-field, As a professor in Karlsruhe he had shown that 
his, the electromagnetic, wave propagates like a light wave and can be 
refracted and reflected in the same way. It is a transverse wave for 
which the field pointers of the electric and the magnetic field oscillate 
perpendicular to each other and both again perpendicular to the 
direction of propagation. Besides the propagation with the speed of 
light, it also is characteristic that there occurs no phase shift between 
E-field and H-field. 


Heinrich Hertz: electromagnetic wave (transverse) 


у H-Feld 


Е Feld 


Fig. 6: The planar electromagnetic wave in the far zone. 
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5.2 The near field (Scalar wave acc. to Tesla) 


In the proximity it looks completely different. The proximity 
concerns distances to the transmitter of less than the wavelength 
divided by 2x. Nikola Tesla has broadcasted in the range of 
long waves, around 100 Kilohertz, in which case the wavelength 
already is several kilometres. For the experiments concerning 
the resonance of the earth he has operated his transmitter in 
Colorado Springs at frequencies down to 6 Hertz. Doing so, the. 
whole earth moves into the proximity of his transmitter. We 
probably have to proceed from assumption that the Tesla 
radiation primarily concerns the proximity, which also is called 
the radiant range of the transmitting antenna. 

For the approach of vortical and closed-loop field structures 
derivations for the near-field are known [1-3]. The calculation 
provides the result that in the proximity of the emitting antenna. 
а phase shift exists between the pointers of the E- and the H- 
field. The antenna current and the H-field coupled with it lag the. 
E-field of the oscillating dipole charges for 90°. 


вка Held ка «eta 
ioa | " R 
С. 180° 


Fig. 7: The fields of the oscillating dipole antenna 
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The phase shift hints at why an energy transfer is only possible 
in the near-field, not in the far-field relying on electromagnetic 
‘waves. For this purpose, nitpickers calculate the 


energy density of the wave-field: w 


2 


or the Poynting Vektor: 


for the case that for example the electrical field strength E turns 
zero. In case of the electromagnetic wave (Fig. 6), at this point, 
the magnetic field strength also turns zero, with a 90° phase shift 
however (Fig. 7), it then becomes maximal. 


5.3 The near field as a vortex field 


In the text books one finds the detachment of a wave from the dipole. 
accordingly explained. 


Fig. 8: The coming off of the electric field lines from a dipole. 
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If we regard the structure of the outgoing fields, then we see 
field vortices, which run around one point, which we can call 
vortex center. We continue to recognize in the picture, how the 
generated field structures establish a shock wave, as one vortex 
knocks against the next. 


Thus a Hertzian dipole doesn't emit Hertzian waves! An antenna 
as near-field without exception emits vortices, which only at the 
transition to the far-field unwind to electromagnetic waves. 


At the receiver the conditions are reversed. Here the wave (a-b 
in eq. 4.5) is rolling up to a vortex (a-c-d), which usually is 
called and conceived as a "standing wave". Only this field 
vortex causes an antenna current (a-e) in the rod, which the 
receiver afterwards amplifies and utilizes. 


The function mode of sending and receiving antennas with the 
puzzling near field characteristics explain themselves directly 
from the wave equation (4.5). 


5.4 The vortex model of the scalar waves 


How could a useful vortex-model for the rolling up of waves to 
vortices look like ? 


We proceed from an electromagnetic wave, which does not 
propagate after the retractor procedure any longer straight-lined, 
but turns instead with the speed of light in circular motion. It 
also furthermore is transverse, because the field pointers of the 
E-field and the H-field oscillate perpendicular to c. By means of 
the orbit the speed of light c now has become the vortex 
velocity. 


Scalar wave transponder 45 


Nikola Tesla: electric scalar wave (longitudinal): 


68 e| 


Fig. 9: Magnetic ring-vortices form an electric wave. 


Wave and vortex turn out to be two possible and stable field 
configurations. For the transition from one into the other no 
energy is used; it only is a question of structure. 


By the circumstance that the vortex direction of the ring-like 
vortex is determined and the field pointers further are standing 
perpendicular to it, as well as perpendicular to each other, there. 
result two theoretical formation forms for the scalar wave. In the 
first case (fig. 9) the vector of the H-field points into the 
direction of the vortex centre and that of the E-field axially to 
the outside. The vortex however will propagate in this direction 
in space and appear as a scalar wave, so that the propagation of 
the wave takes place in the direction of the electric field. It may 
be called an electric wave. 
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5.4 Magnetic scalar waves (acc. To Meyl) 


In the second case the field vectors exchange their place. The 
characteristic of the magnetic wave is that the direction of propagation 
coincides with the oscillating magnetic field pointer (fig. 10), while 
the electric field pointer rolls up. 


new (Meyl): magnetic scalar wave (longitudinal): 
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Fig. 10: electric ring-vortices form an magnetic wave. 


The vortex picture of the rolled up wave already fits very well, 
because the propagation of a wave in the direction of its field pointer 
characterizes a longitudinal wave, because all measurement results are 
perfectly covered by the vortex model. In the text book of Zinke the 
near field is by the way computed, as exactly this structure is 
postulated! [5-1]. 
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5.5 The antenna noise 


Longitudinal waves have, as well known, no firm propagation 
speed. Since they run toward an oscillating field pointer, also the 
speed vector v will oscillate. At so-called relativistic speeds 
within the range of the speed of light the field vortices underlie 
the Lorentz contraction. This means, the faster the oscillating 
vortex is on its way, the smaller it becomes. The vortex 
constantly changes its diameter as an impulse-carrying mediator 
of a scalar wave. 


Since it is to concern that vortices are rolled up waves, the 
vortex speed will still be c, with which the wave runs now 
around the vortex center in circular motion. Hence it follows 
that with smaller becoming diameter the wavelength of the 
vortex likewise decreases, while the natural frequency of the 
vortex increases accordingly. 


If the vortex oscillates in the next instant back, the frequency 
decreases again. The vortex works as a frequency converter! 
The mixture of high frequency signals developed in this way 
distributed over a broad frequency band is called noise. 


Antenna losses concem the portion of radiated field vortices, 
which did not unroll themselves as waves, which are measured 
with the help of wide-band receivers as antenna noise and in the 
case of the vortex decay are responsible for heat development. 


Spoken with the fundamental field equation (4.5) it concems 
wave damping. The wave equation (4.9) explains besides, why a 
Hertz signal is to be only received, if it exceeds the scalar noise 
vortices in amplitude. 
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6. Scalar wave technology 


A suitable model is required to apply a newly discovered 
physical phenomenon in everyday technology. Parallel to its 
introduction, a technological impact assessment should be 
performed, but unfortunately is routinely delayed or neglected 
altogether in favour of rapid progress and opportunity. 


Tesla had described the biological efficacy of scalar waves and 
warned of the dangers of X-ray radiation already, but no one 
would listen. Carefree, children put their feet in X-ray devices 
found in shoe stores of the past, used to check how much spare 
room there remained within new shoes. 


„Komfort-Schliessystem" is the name given to а new generation 
Of car keys not needing batteries and receiving energy wirelessly 
to power an inbuilt microwave device transmitting personal ID, 
thereby unlocking the vehicle's doors. This comfort is paid for 
by permanent exposure to the energy transmitter’s near-field, 
irradiating the driver from head to toe during the entire ride. 

But thats not all: Meanwhile, the key in the driver's pocket 
functions as a microwave transmitter. The car's body reflects 
much of this radiation back onto its passengers. 

And this is not supposed to be unhealthy? How else should a 
wireless system that ignores this disadvantage be devised? 
Company ignorance doesn't prevent company liability! 
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6.1 Spark's disease 


The general ignorance regarding scalar waves is due to the 
scientific conflict between Heinrich Hertz and Nikola Tesla. 
Each claimed error on the other's part, each claimed having 
demonstrated the real wave as described by Maxwell. Only one 
would prevail in this conflict, and it turned out to be Hertz. 

But in actuality, his historical experiment consisted of an energy 
transfer, as the receiver was constructed as а spark gap and 
operated within the near-field! In addition, on both ends of the 
dipole-antennae, there were spherical electrodes, just like on 
Tesla's assembly. Therefore, we have to assume that he, in fact, 
utilized Tesla-radiation. 

However, he had measured merely the unused, but nonetheless 
also emitted transversal waves, and it is only for this that he has 
been honored! As irony would have it, at Karlsruhe University, 
where he accomplished the proof in 1888, there is Fig. 8 at the 
entrance, depicting field vortices within a dipole's near field, 
which have almost nothing to do with Hertzian waves in the far 
field (Fig. 6). 

In the 1930ies, navy radio operators, also known as sparks, 
complained about headaches, vertigo, lack of concentration and 
malaise. Today, this so called „spark's disease" has withered 
after high frequency technicians have learned to maximize the 
efficiency of antennae. Thus, scalar wave proportions, suspected 
of being responsible for e-smog impacts, are being minimized. 
Today's high frequency technicians are being taught numerous 
rules for noise suppression and how to maximize antenna-gain 
by power adjustment and optimization of antenna geometry. 
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6.2 Measuring the standing wave 


A scalar wave technician can rightfully be described as a 
inverse" high frequency technician, as he is doing everything 
differently than nowadays' textbook approach. He is intent on 
maximizing noise signals while consequently, electromagnetic 
‘waves are considered waste. 


A practical scalar wave transmitter would, for example, be a 
flat, spirally winded Tesla coil, whose outer end is grounded 
and inner end is connected to a spherical antenna. It is 
stimulated by self resonance. If no receiver is present, or if 
its running idle, the emitted scalar waves exhibit distinct 
standing wave behaviour. 


Fig 11. Scanning the standing wave properties 
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6.3 Optimization of range 


From the distance of one measured peak to another, one can 
determine the wavelength. Multiplying the wavelength with the 
operational frequency yields the velocity of propagation, which 
usually differs from that of light. Upon this velocity depend 
both, the stability of field-vortices and therefore the range of a 
line of transmission. 


With the experimental assembly patented by Tesla, it can be 
easily proven that using a larger spherical electrode as emitting 
antenna, increased amplitude oscillation of vortices, greater 
velocity of propagation, more stable vortices and an overall 
greater range can be attained. 


The same results can be reached by utilizing a higher 
operational voltage, providing the vortices with greater 
acceleration voltage, thereby increasing range. 


Tesla didn't rely on high voltage for no reason, earning him the 
reputation as the „ master of lightining". With his system, he 
transmitted energy over enormous distances, far beyond an 
emitter’s near field [6-1] 


Calculations regarding the near field found in today’s textbooks 
only examine its propagation at the speed of light, but that's 
merely a special case! What happens to the distribution of 
electric flux lines of a scalar wave once the receivers not 
running idle, but on the contrary being fully loaded, as required 
by а wireless transfer of energy? 
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6.4 The field of radiation 


А receiver for energy is pretty much the opposite of a receiver 
for measurements. While measurement of a field calls for the 
diversion of as little power as possible in order not to distort the 
data, an energy converter, as utilized within a transponder, alters 
the field totally by attracting it. This is also called „ће field of 
radiation of the antenna". 


Fig 12. Scalar wave or energetic radiation 


Lets examine the borderline case, which constitutes the 
energetic optimum: All flux lines emitted end at the receiving 
antenna. 
Thereby, all wave properties vanish, wavelength is no longer 
determinable, and consequently no velocity of propagation 
definable. 
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6.5 Resonance 


Strictly speaking, one can no longer distinguish emitter and receiver. 
Both are tightly connected by the field. They form an oscillating 
circuit operated at self-resonance. 


‘The necessary conditions for resonance pertain to: 
1. identical frequency 
2. opposite phase shift (180°) 
З. identical wave shape, respectively modulation 


‘Transponders usually utilize sinusoidal-shaped signals for transmitting 
energy, so that only frequency (1) and phase (2) are relevant. Ideally, 
Le. when no scatter fields are emitted, no field will be measurable at 
all during operation, and therefore, as a further benefit, there will be 
mo biological effectiveness, 


‘The disadvantage of resonant coupling is the characteristic hysteresis: 
Upon increasing the distance, the oscillation breaks off eventually, 
only to be restored by closing the gap. 

If there is more than one receiver within range, they will both resonate 
and draw the necessary power from the emitter. If, however, the 
emitter is fully loaded already, the receiver located farthest away from 
it will be the first to terminate resonance. 


Арап from these particularities, the „law of distance squared" doesn't 
apply - field strength does not decrease with increasing distance from 
the emitter. 
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6.6 Dielectrical losses 


In case of resonance, the radiation field resembles that of a 
capacitor, with the flux lines running oriented longitudinally 
from one electrode to the other. As long as no flux line gets lost 
and none is scattered in from the outside, the transmission line's 
efficiency amounts to exactly 100 percent. 


During practical operation however, this special condition is 
hardly attainable. Some flux lines coil into vortices and form a 
scalar wave, maintaining their longitudinal orientation. Some of 
these vortices in turn disintegrate and generate heat. 


Capacitors turn hot when operated at high frequencies as well. 
‘One speaks of dielectric losses and usually faults the isolating 
materials [6-2] 

However, it is to assume that within a capacitor, disintegrating 
field vortices generate lost heat in the same way. 


If both noise signals inside a capacitor as well as antenna noise 
represent scalar waves, and dielectric losses as well as antenna 
losses represent vortex losses, it now becomes clear what both 
of these extreme cases have in common: On the one hand the 
radiation field of an antenna (Tesla radiation, Fig 13 left) and on 
the other hand the electromagnetic wave (or Hertz‘ian wave, Fig 
13 right. It is the scalar wave eliminated from Maxwell's 
equations which is always involved (Fig 13, middle). 
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6.7 Overview of scalar waves 


ergy radiation. ‘electro wag- 
netic | elec " netic wave 


wireless rans parallel transmission image 
mission of energy of pictures and signals. processing 


(Capacitor) 


Fig 13: Overview of the attribution of scalar waves 


Where the newly or repeatedly discovered scalar wave answers 
questions to physical processes, there is а vast gap in all common 
textbooks. Through the model of disintegrating vortices, scalar wave 
theory additionally provides us with a valuable model concerning 
thermodynamics, ie. regarding the question: what is temperature? 
At this point every unified theory calls for an answer! 
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7. Far range transponders in practice 
7.1 Electrical or magnetic coupling? 


While the question is whether a pole- (Fig 7) or frame-antenna 
should be used on the emitter end, on the receiver end one will 
ponder whether it should be devised as absorber for electrical or 
‘magnetic fields. 


An absorber is marked by the feature that on one side, more 
waves are absorbed than are emitted on its other side. It can 
only be considered that all that is being absorbed is no wave 
anymore. Eventually, the wave condition of propagation at the 
speed of light is no longer given. 


Resorting to the image of a standing wave or a vortex rolling in, 
both of which amount to the same, there appear two 
possibilities, the coiled magnetic vortex (Fig 9) or its electric 
analogon (Fig 10). 


Up until now, the magnetic vortex was examined preferably, 
relating to the experiments of Nicola Tesla. But which type of 
scalar wave should an engineer choose when optimising a scalar 
wave transponder? Certainly, he will pick the magnetic scalar 
wave! 


Commercial electric motors always operate with magnetic 
forces, as these are at least 100 times as strong as electric forces 
and thus, these motors are smaller but about the same factor in 
comparison to electrostatic motors (eg. the Whimshurst 
machine). 


‘This fact should be remembered and therefore magnetic fields 
preferred in cases of a pure radiation field, generated by coils in 
this instance. 
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7.2 Magnetically coupled telemetry 


At MIT (Massachusetts Institute of Technology, Cambridge), in 
2007, a wireless transfer of energy was accomplished on the 
„basis of magnetic resonance in the near field" which was 
Published worldwide as a sensation [7-1]. Over a distance of 2 
m, а 60-Watt light bulb could be made to glow. The process was 
attributed a ratio of efficiency of 40% [7-2]. 


The magnetic coils made 
ШЫ ох of copper had a 
emitting coil ШЫ diameter of 25 cm, 


The team of researchers 
[made the experience that a 
[decrease in coil diameter 
led to а decrease in 
ТВ bridgeable distance, 
0 Wan ШУЙ which can s 
10 Mit сапе 1 
ERE explained by the flux lines 
inclination to travel the shortest route, i.e. that of the smallest 
magnetic resistance, which is the one occupied by the scatter 
fields that leads right around the coils and generates nothing but 
leakage 


These fields then miss within the useful spectrum and 
deteriorate efficiency. It is at this point that the greatest 
disadvantage of the system shows. 


Doubtlessly, it is advantageous that neither wooden or metal 
objects, nor electronic devices or humans within the transfer 
path substantially interfere with the energy transfer. 

Also, the idea is supposed to be new, but it's not! 
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7.3 Magnetic inference 


А substantial obstacle on the way to a wireless future is posed 
by the necessary feedback. Ideally, a closed magnetic circuit 
with permeable core material should be utilized, but then, the 
idea of wireless energy transfer would be obsolete. 


Therefore, an air transformer needs to subsist with the 
permeability of vacuum ра. The emitting coil represents the 
primary and the receiving coil the secondary transformer coil. 
Lets take a look at the resulting distribution of the magnetic flux 
lines. 


“Transmitter Primary coil 


Косача Secondary coil 


=== = 


} [Generator 
[ziv 


Fig 15. Energy radiation in case of magnetic coupling 


Operation in resonance demands that at points A and C, the 
same (e.g. north), while at В and D, reverse polarity (south) 
must prevail. Then, the flux lines of complementary poles are 
connected, specifically: 


Scalar wave transponder 59 


1. from B to C, the usable length 
2. from D to A, the feedback, and 
3. directly from B to A, respectively from D to С, 


which represents the scatter field of the coils. However, the 
scatter field length (3) is shorter than the usable length (1) and 
well shorter than the relatively long way of the feedback (2), 
which is why the bulk of it can't reach the receiver. Here, every 
little piece of metal is helpful, enhancing the feedback (2) - а 
table with metal frame secretly placed underneath the 
experiment as well as a metal light fixture coincidentally placed 
above. 


Helpful in any case is operation in self resonance, as it 
stimulates the — coils amplitudes, thereby creating 
substantially greater field — strengths than possible 
outside of resonance. Nicola Tesla has pointed this out over 100 
years ago, already. 
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As already mentioned, Tesla has been working with electrical 
energy radiation. That begs the question how he solved the 
problem of circuit closure.. In his case, it was about the electric 
field, which calls for high dielectric or a good electric conductor 
to persuade the field to take the detour from the receiver back to 
the emitter. In the simplest case, this is achieved by a cable. 


Thus, in the connecting cable, there is a measurable current 
driving the resonant circuit. Therefore, this „опе wire 
transmission" is not genuinely , wireless", but its efficiency is 
excellent 
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Capacitive Transmission 


„Receiver“ 


Tnduetivitv 
lectrical energy transmission acc. to Tesla 


Fig 1 


‘The electrical resonant circuit consists of the spirally wound Tesla 
coils of emitter and receiver and the capacitive transmission route in 
between both spherical electrodes. 


If one, for example, inadvertently set up the transmission route near an 
electrically conductive metal frame, the flux lines possibly wouldn't 
run directly from sphere to sphere, but take a detour from the emitting 
sphere to the metal frame to the receiving sphere. The operator 
‘wouldn't actually notice, as the field would remain longitudinal and its 
efficiency sensationally high (at about 100%). Ultimately, the useful 
field (1) benefits, not the circuit closure (2), 


With this system, considerably more power (500W) has been 
transmitted over greater distances (»100m) without noteworthy losses, 
already, when compared to the MIT's system. For do-it-yourself 
experiments, an experimental kit containing instructions is available 
17-3} 
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7.5 Tesla's dream: wireless energy supply 


It is apparent from Tesla's patents that instead of using a connection 
line, he grounded his pancake coils one-sidedly. At the high voltages 
and frequencies he used, the earth behaves like a partly capacitive and 
partly electrical conductor [6-1]. 

However, with this technique, any grounded consumer load in 
resonance can deduct energy. That might include a disagreeable 
‘competitor. 


[That's why the project to 
wirelessly supply ships on the 
locean with energy wasn't put into 
practice. The feasibility of the 
principle, however, has been 
proven in 2001 by the „First 
Transfer Centre for Scalar Wave 
Technology" with a miniature 


|The boat is working without a 

battery", proclaims the narrator 

e author with hisin a ZDF documentary. Also, it 
lı isn't dragging a cable along. 

ty The power output of its motor is 

approximately 5 Watts and the 

installation's efficiency is about 


62 7. Far range transponder 


7.6 A comparison of the systems 


As the electrical circuit closure is much easier to realize in 
practice than the magnetic опе, at an unattainably high 
efficiency, especially the Tesla principle is considered 
economically viable. 


In addition, metal parts are oftentimes present, functioning as 
potential equalization panel or return conductor, in a car for 
example the body, or the iron parts in a machine tool, the 
conduction system of heating pipes in consumption counters or 
the guiding rails in elevators or other rail-bound vehicles. 


No one can ignore the fact that only in the case of resonance; 
energy will reach the receiver, i.e. at the same frequency and 
opposite sign. For the layman, that can be illustrated by the 
image of power „flowing ош" of a power plant then „flowing 
in" to its consumer. Both leads in the cable thereby induce 
resonance, as the two-poled plug is put into the socket. 


In principle, this is also possible with only one cable, only then, 
the resonance is no longer forced, which is why the receiver can 
drop, i.e. energy does not reach it any longer. By optimising 
range and conservation of resonance, for example by variation 
of the coil and antennae geometry, these problems are 
manageable. 


In wireless energy supplies as utilized in remote controls or 
mobile phones, no „retum conductor is available. Here, 
magnetic coupling with all its disadvantages comes into play. 
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The disadvantages culminate at the point where the receiver, 
entirely without guidance wires or other means of connection to 
the emitter, doesn't know which signal to resonate with. The 
limiting factor in practical use is not the distance over which 
resonance can still be maintained, but the tuning distance over 
Which the wireless transmission system is capable of starting up 
without foreign assistance. 


The tasks of a transponder include not only wireless energy, but 
also information transfer. Now both systems benefit from the 
fact that, intertwined with the magnetic radiation field, magnetic 
scalar waves always appear, analogous to the electric ones 
accompanying electrical energy radiation. 

To keep down transmission losses, a minimization of scalar 
waves is aimed for. In any case, the wave remainder is 
modulateable and usually sufficient for information conduction 
in both ways, i.e. from emitter to receiver and vice versa. That 
would be a point-to-point-connection of energy and information. 
A multi-point-connection is set up so a power emitter supplies 
many stations with radiation energy, themselves not needing a 
battery or external power supply. If a receiving station is being 
modulated, i.e. fed with information, this is noticeable at all 
other stations. Equipped with a code, e.g. with a pattern match 
comparable to a telephone number, individual communications 
within a vast network are also conceivable. Thats the basis of a 
cell phone network relying on scalar waves, without radio masts, 
without harmful e-smog and with less that a thousandth of the 
emitting power common today. 
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8. Summary 
8.1 RFID Technology or scalar wave transponder? 


In comparison, RFID technology (radio frequency 
identification) comes off badly, especially when both energy 
and bidirectional information transmission each rely a separate 
system, while a scalar wave transponder can unify all three 
systems! 

The verdict becomes even more devastating when examining 
the occurring scatter fields. 


REID-technology ор Scalar wave technology 


Fig18. Transversal or longitudinal fields 


Today's RFID technology is a compromise, making clear the 
limitations of Hertz'ian wave technology. Energy transmission 
occurs at around 120 KHz, so that the useful near-field area is 
maximized, while information is sent back in the microwave 
spectrum, so that its emitter is small enough for storage in a 
credit card. 
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People in the vicinity are exposed to ће sum of both scatter 
fields. That is a fact, regardless of the biological effects of VLF- 
or microwave radiation 


For precautionary measure, but also for reasons of efficiency, in 
the future all signal routes, such as wireless LAN or Bluetooth, 
are to be combined with a wireless energy transmission on the 
basis of scalar waves, as only this will eliminate scatter fields 
and prevent biological effects thereof. 


8.2 From practical experience 


If the antenna efficiency is very low, e.g. in case of misadjusted 
antennae, the useful amplitude decreases, while simultaneously, 
antenna noise increases. According to the wave equation, the 
explanation could be different: From all the emitted waves, the 
transversal waves decrease in favour of longitudinal waves. But 
the latter are being utilized in transponder technology, which is 
why unconventional antennae structures oftentimes allow for 
better results than common or time tested ones. 

Spherical antennae have proven especially useful in electrical 
transmission lines. The larger the sphere, the more the reception 
area for energy can be extended past the near field. This effect 
can be demonstrated experimentally quite nicely. 


So far, high frequency technicians have only concerned 
themselves with maximizing the transversal wave, so that it 
wouldn't be overwhelmed by noise. The construction of far 
range transponders however calls for misadjusted antennae, the 
very opposite of what is being taught in the field of HF 
technology up until now, for inverted technical solutions, so to 
say. 
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And thus, the introduction and development of a new 
transponder technology firstly demands an extended view and 
novel ways of high frequency technology education. This, 
however, has its roots in the theory of fields and waves. 


8.3 The extended field theory 


It could be demonstrated that Maxwell's field equations contain 
an approximation and therefore only constitute a special case of 
a new, dually formulated and more universal approach. 

The mathematical derivations of the Maxwell field and the wave 
equation uncover what the Maxwell approximation is. The dual 
counter vortex, with its skin effect expanding and contracting 
towards the vortex current, also referred to as potential vortex, is 
being omitted. Is it capable of forming structures and propagates 
as longitudinal scalar wave in badly conductive materials such 
as air or vacuum, 


At relativistic velocities, the potential vortices are affected by 
Lorentz contraction. As scalar waves propagate longitudinally in 
the direction of an oscillating field pointer, the potential vortices. 
experience a steady oscillation in size, consequently to their 
oscillating propagation. Imagining the field vortex as planar but 
coiled transversal wave, it follows from the oscillations in size 
and thus wavelength at a constant vortex velocity (= c) a 
permanent change in frequency, which is being measured as 
noise. 
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‘This noise turns out to be the potential vortex term omitted from 
the Maxwell equations. If, for example, a noise signal is being 
measured at an antenna, this proves the existence of potential 
vortices 


If, however, the Maxwell equations’ scope of validity is left 
behind, misinterpretations and ignorance of accordant 
phenomena from the field theory are the consequence and the 
noise or near field can not be further calculated or conclusively 
explained. 


This leads to, that for example the mobile phone industry 
claims, a mobile phone is less harmful to the human organism 
when the antenna efficiency is reduced by artificially shortening 
the antenna, as thereby fewer Hertz'ian waves are being emitted. 
In fact, the antenna noise, i.e. the biological relevant scalar wave 
proportion, is being increased, only will it not be measured in a 
laboratory for electromagnetic environmental compatibility 
(EMO). 


Already in principle, it is impossible to reproducibly measure 
vortices, as they will vortex at the probe, or else they wouldn't 
be vortices! 


It's being said that there are faithful apostles of science who only 
think of the measurable as real. What they can not measure can 
not exist, and therefore they have trouble accepting the existence 
of scalar waves. It's that easy to deny the existence of scalar 
‘waves, although only until it comes to an industrial practical 
usage of this physical phenomenon, e.g. for scalar wave 
transponders. Then suddenly everyone knew in the first place. 
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9. Table of formula symbols 


Electric field Magnetic field 
EV/m Electric field stengh HA/m Magnetic field str. 
D Asim’ Electric displacement В Vs/m? flux density 
uv Tension voltage ТА Curent 
b Vim? potential density j Aim! Current density 
Е As/Vm Dielectricity p Vs/Am Permeability 
QAs Сте Vs Magnetic flux 
e As Elementary charge mkg Mass 
us Relaxation time us Relaxation time 

constant of the constant of the 
potential vortices eddy currents, 
other symbols and Definitions: 
Specific electric conductivity VmiA 
Electric space charge density ра Asímà 
Dielectricity вить АУ 
Permeability u = шз Vs/Am 
Speed of light e = 1e ms 


Speed of light in a vacuum со = 1/y zs He m/s 


‘Time constant of eddy currents x = e/a s 


Concerning vector analysis: Bold print = field pointer (vector) 
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From an extended vortex and field theory 
to a technical, biological and historical use 
of longitudinal waves 


Edition belonging to the lecture and seminar 
Electromagnetic Environmental Compatibility” 
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Preface to the lecture, 1" Edition 1996 


he theme encloses the electromagnetic compatibility of both technical and biological 
systems. Only pam of the electromagnetic wave can be considered for function troubles, 
namely the part that was absorbed and has rolled up to a vortex. The activity depends on 
the number of created vortices and of their lifetime, their decay. 

The eddy current only manifests in conducting materials. In the air and in dielectric 
materials on the other hand the vortex of the electric field will form, also called the 
potential vortex. To calculate and to measure this vortex is our goal 


First well cary out a survey of the problems and the usual methods. From the analysis of 
unsolved problems the need for the introduction of the new vortex phenomena is deducted 
and an adequate field-theoretical approach will be chosen. Afterwards the potential 
Vries ме calculated and their properties ше discussed and interpreted. 
For the purpose of proving their existence, on the one hand the Schrodinger equation will 
be derived and on the other hand the quantum properties of the most important elementary 
particles will be calculated and compared with the well-known measured values. 
Measurement and calculation are in excellent agreement for weight, charge, magnetic 
moment and spin. So the theory not only proofs it’s correctness, im addition it 
demonstrates it can achieve much more. The theory takes us to the unification of the well 
known interactions and physical phenomena and shows itself ss an unified theory. 
In the practical conversion and usage of the theory there will not only be informed but by 
all means also be provoked as am entrance in a fruitfully discussion. Fundamental 
questions will be taken up like: What is information, energy, temperature or smell? The 
Connection to the theme of the electromagnetic environmental compatibility is formed by 
the technical and the biological usage of the potential vortices, the energy transmission of 
Nîkola Tesla exactly like the in a similar way functioning nerve conduction. Here we 
already can expect biological reactions. 


This lecture, held for the first time in the winter semester of 1995/96, is available in book 
form, as an edition belonging to the lecture. This lecture will not deliver ready recipes or 
instructions, The goal is reached when the critical sense of the listeners and readers has 
been inspired and discussions have been set going. Everybody has to draw the 
consequences ош of such a theory by him or herself. 

In addition to this lecture a seminar is offered, wherein several themes are supplemented 
or deepened, different theories are compared and possible consequences are discussed. 
The appearance of an edition belonging io ihe seminar has started in 1998 
Regarding the conversion of consequences both politicians and scientists are equally 
addressed, because the electromagnetic environmental compatibility has developed to one 
of the most urgent problems of today's world. But in last consequence all of us bury the 
‘worldwide responsibility for our environmen 
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1. Inroduetion 


Here the extremely controversially discussed question of the environmental compatibility 
of electromagnetic fields will be persuaded. Limits should inform what is incompatible 
and what is compatible. But there are as many limits as there are commissions and 
specialists, And besides that differ the results from each other for several powers of ten. In 
course of time the legitimate doubts become unmistakable and the representatives of 
Science slowly get to feel the burden of proof. 

For the sake of efficiency, the actual discussion concerning the theme of electro-smog is 
analysed and the necessity to involve an until now unnoticed field phenomenon in the 
discussion about limits is derived: It concems vortices of the electric field. These potential 
vortices, as they are called, have the corresponding properties to show biological effects 
even at the lowest field strengths. In any case it is not possible to exclude that at present 
the wrong physical phenomena are measured and made responsible. 

А parable should bring clarity. 

Lets imagine that the to us well-known and over our sense of touch understandable 
physical phenomenon of the temperature is unknown to us, neither measurable пог 
perceptible. Our weather station only exists of a barometer that could show us the air 
pressure and deliver us indications if good or bad weather is to be feared. 
We ready realize that there exists a connection between the air pressure and our health and 
make the to us well-known phenomenon responsible. When the pointer points to good 
weather we can go out lightly dressed. With bad weather we should take a coat, so we 
know from experience. 

Now we imagine the realistic situation that in winter we have a weather situation of high 
pressure ыш ifs stone-cold outside. The weather station will display high temperatures 
‘with the result that some people will walk around with short-sleeved and open shirt, only 
to lie in bed with а cold in the evening. Of course the air pressure was to blame! Logically 
the “pressure sensitive", as they are called mocking, demand the limits for the allowed 
pressure to be reduced so far that по consequences for health are to be feared. 
Concerning the theme of allowed limits, science is asked and science proceeds in a 
systematic way: the pressure is investigated im the laboratory, isolated from all other 
parameters and so it is discovered that man catches no cold even at a substantially higher 
ai pressure, so there is no reason to alter the limis. 

‘Actually we would expect these at any time reproducible results to have a calming effect 
on the minds of the participants of the discussion and on the population, Instead the 
pressure sensitives time and again cite new knowledge that wont fit in the scheme. So is 
for instance stated that draught causes the same health problems although this pseudo 
effect has nothing at all to do with the air pressure. So owing to incomprehensibility and 
emotions the discusion about limits becomes a farce. 

The fact that sensitive people react to effects of air electricity and possibly get ill without 
proof that some today measurable physical quantities are responsible should make us 
think. It is Title calming watching our scientists poking at the dense fog whereas at the 
same time among the runners of the mew telecommunication networks there spreads 
something like а gold-digger mood 

To introduce a new technology is not difficult, but to abolish it for reasons of the 
electromagnetic environmental compatibility is almost impossible! 
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Fig. 1.1: Discussion about limits 


Bl Limits for professional exposition (electronics engineers) and 

Е Limits for non-professional exposition (population in general) 
according to the Recommendation of IRPA/INIRC ™ 

El. Limits according to VDE 0848 / 1989 

Limits according to VDE 0848 / 1992. 

experimentally determined threshold values of reactions of 

© biological systems ^: 

1 Increase of the activity of movement of birds 

2 deflection of divining-rods 

3 influence on the time of reaction of men 

4 conditional reflexes of fish without electrical organs 

5 conditional reflexes of fish with electrical organs 

6 conditional muscular reflexes of men 


taken from: 
<>: HLL, Konig: Unsichtbare Umwelt (Wenertuhligk), 5. Aufl, Bild 111, S. 123 
Verlag Moos & Parmer, Munchen, ISBN” 3-89164-058-7 


<i: Habiger ua, ЕМУ, Verlag Technik, Berlin 1992, 5. 152 
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1.1 Discussion about limits 


Whoever follows the public discussions conceming electro smog always sees two arguing 


panties, whose standpoints lie so far арап that they inevitably talk at cross purposes and 
"here сап be found no consensus. 


On one side the “affected” find together who maintain to have found the electromagnetic 
radiation as the damaging cause for their problems. They are to be taken serious, even 
‘when only their personal sensitivity serves as means of measurement and proof and a more 
fr less distinct sensitivity against electromagnetic phenomena. This group occasionally 
finds support of homeopaths who can base on reproducible laboratory results that fit as 
few into the view of life of science as the empirical statements of affected and possibly 
hurt people. 

On the other side stand the representatives of ihe energy-supply companies and the 
runners of radio networks who argue with the needs of our modem industrial society and 
give "limits" prescribed to them by scientists. These, for their part, proceed according to 
strictly scientific methods. Their presented results are reproducible and there's no doubt 
about them, 


‘The limits after all are fixed far below those that are recommended from a scientific 
viewpoint. Nevertheless both groups are separated from consensus by powers of ten 
When we want to know how deep the ditch is we want to bridge, we should take а look at 
the determined limits (Fig. 1-1). 


The limits stem from the IRPA (Intemational Radiation Protection Association) an organ 
‘ofthe World Health Organization that in um has appointed the INIRC (International Non 
Tonizing Radiation Committe). These now state to have used all available scientific 
research results as basis for the given guidelines. 

Moreover a safety range was worked ino them. So the limits were fixed at substantially 
lower levels to guarantee that no health damage arises. In this way first the limits were 
determined for the people who for reasons of profession are exposed to electromagnetic 
fields. 

For the population in general the limits for the so called non-professional exposition were 
reduced further to опе half ill one fifth for reasons of caution and care. In Fig. 1.1 these 
limits are registered. Thereby is distinguished between magnetic fields and electric fields 
that appear stationary ог at extremely low frequencies (ELF describes frequencies between 
1 Hz and 100 Hz). Moreover limits for low-frequency (1-10 kHz) and high-frequency (1- 
10 MHz) alternating electromagnetic fields are given. 

The graph should serve as a rough orientation and show us the proportion of scale. As 
further information some thresholds of measured reactions of biological systems are 
registered (after Коп” '°). Because a logarithmic scale was chosen to fit all the values on 
опе graph it becomes clear that between the first reactions and the recommended limits 
there lie up to five powers often. The ditch seems to be insurmountable. 


4 Wireless telephones 


Fig. 1.2: — Setof problems of environmental compatibility Бу 
means of the example of the handheld wireless 
telephones (handy). 


>: LvKlitzing: Neurophysiologische Einflusse durch elektromagnetische Felder 
wahrend und nach der Exposition, Med. Universitat zu Lubeck 
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12 Wireless telephones 


Measuring technical surveys with regard to the influence of brain currents by digital radio 
signals by the university hospital in Lubeck have startled handy manufacturers and users 
equally “Although in this case measurement errors could be detected, the bugaboo on 
the wall remains that we are siting unsuspecting in a restaurant and a neighbour draws 
his handy out of his pocket to make a digital telephone call. Thereby synchronizing he 
brain currents within а radius of 100 meters on the broadcasting signal and occupying our 
brain useless with technical signals. The derivation will show that from the start his cant 
happen to all visitors, because as a prerequisite conditions of resonance must be fulfilled. 
But would there be an affected, he or she for sure would have considerable problems, 
because informations that are not picked up over the sense organs can neither be classified 
timely nor as regards conten, 

An affected whose brain has picked up technical signals not even is able to register by 
itself hat it was fed with incorrect informations. И would be reasonable when the visitors 
of the restaurant would defend themselves and put the radio operator on the doorstep. The 
number of restaurants where арап from cats and dogs also handy's have to stay outside is 
increasing. How should we keep out of the way of electromagnetic fields? Should we walk 
around permanently with a steel helmet or even beter im а knights armour and even go to 
bed with them? e would be worse than in the dark middle ages. 


Summarizing: it should be guaranteed that the operation of electro technical apparatus 
Causes neither health damage nor unintentional influence or irritation. A systematic and 
scientific procedure should investigate in the laboratory all relevant physical phenomena 
individually for their interaction. Electro physics bases on two phenomena in connexion 
with eleewo-smog: on the one hand the radiation and оп the other hand the thermal effect, 
but at а close look boh factors prove w be of only lile importance! 
їп radiation measurements the intensity of the electromagnetic wave at a cenain place is 
‘determined. In laboratory experiments the field strength is increased so long till biological 
reactions are observed. Thermal limits are determined in a similar way. As said, the values 
lie about powers of ten above those that possibly bother you when you hold a handy to 
your ear. It is tue that the microwave radiation penetrates into your head but we also 
know that it marches out again om the other side and this visit in your head happens with 
the speed of light. 

Exactly like this are guest in your body constantly your local radio station, your local 
television station the satellites with hundreds of programs and anyway the whole radio 
technical world even when you did not invite them. 

For an electromagnetic wave io become receivable, the field strength must lie clearly 
above the common noise signal and this can only be achieved by a permanent overlap, by 
Sanding waves, like im a cavity tuned to a specific frequency or an antenna. As long as 
people dont let themselves grow antennas on their heads they hardly have to fear direct 
biological effects of electromagnetic waves. 

That leaves as the second phenomenon the thermal effect. With a handy held to your 
cheek there comes into being a local fever in your head. But that is not at all unusual or 
unnatural for the human body. Something like that happens to a far greater degree when 
you take a hot foot bath or let yourself be irradiated at one side from the sum at a tourist 
ml. 


5 Absorption of waves 


Power of waves: 


irradiated stored radiated 
(absorbed) 


Р. — 
local fever: 48 = f (AP) 
absorbed power: | AP = Pe-Pa 
effectiveness: л = Pa/Pe 
Fig. 13: Damping of waves and ability to absorb of a 
body 


(our head) if we are making a phone call with 


handy. 


а contribution to the theme dielectric losses 


* capacitor 
+ high-frequency welding 


+ microwave oven 


TK МЕ Poel] Band TTAIT (only in бета], 
INDEL Verlag, Villingn-Schwenningen 1990, ISBN 3-9802 542-1-6 
«i: K Meyl: Potentiahvirel Band 2 [A2] (out of print). 
INDEL Verlag, Villingen-Schwenaingen 1992, ISBN 3-9802 542-2-4 
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13 Absorption of waves 


The with the theme dealing physicians logically have to put up with criticism that they 
work only with two phenomena that not at all can be involved authoritative in the causes 
for biological effects A third factor can be considered, a field phenomenon until now 
stayed unnoticed by science: the vortex of the electric field, the so called potential vores. 
A vortex is to be considered as an oscillation around а fixed point. Through that a 
permanent overlap is caused, like what happens at an antenna only that the vortex is not 
bound to the dimension of an antenna. The potential vortex is contracting and in this way 
reaches extremely high energy densities at very litle spatial measurement, densities that 
He far above hose that field strength measurements are pretending to us (Al 


When again you take the handy at hand with which you „blow” the pulsed microwaves 
into your head, Dont worry, because with the speed of light and without provable damage 
almost everything comes out again on the other side, but only almost everything. A ШШЕ 
damping of the wave has taken place and your head has absorbed this рап of the irradiated 
‘wave (Fig. 13). Who claims this is already the thermal factor actually should realize that 
there exists no corresponding term im the wave equation. Here there are found merely two 
dual vortex phenomena ss a possible damping term: the eddy current and the potential 
vortex, An eddy current damping is ruled out because of the bad conductivity nf the head. 
Bat this favours his dual anti-voctex, the potential vortex [A1] 


Seen physically the following is taking place im your head: the absorbed waves roll 
themselves up to vortices and through that become localized and overlap themselves 
permanently (Fig. 1.4b). In the course of time the vortices decay and produce the well- 
Known eddy losses that lead to the measurable increase in temperature. When reactions or 
biological effects arise, simply and solely the vortex can be considered as the possible 
cause. Thereby play two points an important role: the number of the generated vortices 
and their lifetime that is determined by the time of decay. 


ın anticipation of the mathematical calculation of the potential vortices it is pointed cut 
here that these are favoured not only by a low conductivity, but also by a high 
dielectricity. Because water has an unusual high dielecricity (сү = 80) and our head 
consists predominantly of water doubts în dealing with handy s are reasonable. 


Also the relaxation time constant representative for the lifetime can be calculated [A2] 
We must proceed from the assumption that both the number of the vortices and their 
lifetime, that is all the at a fixed point in time in our head existing and effective vortices, 
‘canbe a cause and therefore have o be considered and investigated scientifically. 


B Overlap effect 


a) standing wave 


Clectro- 
magnetic 
wave (71, fi) 


[| е 


b) localized vortex = noise 


electro- 
magnetic 
wave (a, fil 


с) broadband antenna for EMC-measurements 


Fig. 1.4: Measurement of localized waves and vortices 
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1.4 Overlap effect 


The graph at the left (Fig. 1.4) should clarify once more that only the in space localized 
and permanently overlapping field appearances can be considered zs a cause for biological 
effects. This can concern an aver an antenna standing wave (a) ог a vortex (b) which is to 
be taken as localized by nature. 

Ir would be allowed to in general speak only of a vortex because the standing wave can by 
all means be understood аз a special case of the vortex. The essential difference is that the 
Vertex is not bound to the size of a fixed antenna and can contact itself at any time io 
achieve inthis way a substantial higher energy density. As a result this than will lead to an 
increased biological effectiveness. 


Mt should be pointed at a further omission. In the discussion about limits, without 
exception, the absolute field strength of the broadcasting signal is valued and not the type 
of modulation. The last mentioned should actually not at all play a role according to the 
prevailing scientific opinion. 

"Totally different isthe case with a vortex that acts damping. Such a vortex shows near i's 
centre a considerable smaller wavelength than more to the outside and through that it has à 
big frequency bandwidth [AS] . It is to be expected that in the extremely broadband 
pulsed signals of the digital networks the creation of vortices (or eddies) will be favoured 
Considerably stronger than im amplitude- or frequency-modulated signals (AM/EMIC- 
network). In connexion with analog modulated radio- or handy-signals until now there 
never has been reported of any synchronization of the brain currents with handy signals 
from a comparison ofthe EEG with the broadcasting signal 


Interestingly the for EMC-measurements usual stepped broadband antennas have exactly 
the constuction that certainly would be favourable to the measuring technical registration 
of vortex phenomena (Fig, 140). 

With the dipole antennas of different lengths for different wavelengths there still are 
measured waves and not vortices but these measuring techniques is certainly 
accommodating o the unti now unnoticed and stayed undiscovered vortex phenomenon. 
So there are some good reasons that the vortex is a dominating influential factor for EMC: 
problems. 


By means of the example of the handheld wireless telephones can be studied and 
discussed with which set of problems the very young discipline of science of the 
environmental compatibility has to fight in the future. And in which ways there can be 
found approaches towards a solution of the problem. When the comfortable and trodden 
ош ways of textbook physics do not lead to the goal than we will have to force our own 
‘way through the jungle of science. 

[At first we'll have to obtain a short overview of the actual level of research and 
knowledge. From the criticism to this we than can derive the tasks of the electromagnetic 
environmental compatibility and in particular the unsolved tasks. 


Ks K Mey Wire der айас Fees sime meus оце це? 
ЕМС Journal 1/95, 6. J, S. 56-59. 
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Fig. 2.1: Overview concerning environmental compatibility 


<i>: E Habiger EMV-ubergreifende Aspekte zu benachbarten Problemfeldem, 

Elektrie 48 (1994), Heft 516, Seite 163-161 

Ci EMVG: Gesetz uber die eektromagnetische Vertaglichkelt von Geraten, 
Bundesgesetzblatt Teil I vom 9.11.1992, S. 1864 
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2.Tasks 


2.1 Tasks ofthe electromagnetic environmental compatibility 


‘The environmental compatibility (EC) forms the generalization that includes both the 
electromagnetic compatibility (EMC) and the biological compatibility (BC). Besides the 
technical and functional goals of an undisturbed functional course it also pursues ethical 
and moral goals 

Technology should benefit to humanity and at the same time be in accord with nature. 

‘This goal will not be reached when this technology directly or indirectly is endangering 
humanity. 

А direct attack on the health of people poses for instance the military usage of technical 

apparatus or the negligent usage, by pretended ignorance and unsuspicion. 

Tea technology posing a danger to the environment o humanity endangers itself indirectly 
with this technology. After all are human beings a product of their environment, We 
always should reckon on the environmental sins taking revenge on us sooner or later. 


їп fig. 2.1 a formal definition is given that in particular concerns the claims for an 
undisturbed functional course: it concems the compatibility aspects of unallowed emitted 
and irradiated interference radiations, the reliability and quality safety with which a 
function and task is fulfilled and finally the questions of the protection of health and the 
safety at work. 


Moreover fig. 2.1 provides an overview and the structure of the 2nd chapter. First well 
пеш the electromagnetic compatibility (EMC) that first of all deals with the influence of 
artificial but also natural imerference sources on technical apparatus. 

Alter that well throw a glance at the appearing fields in nature. The biological 
compatibility (BC) deals with the influence on biological systems. 

Ал especially sensitive area of the environmental compatibility (EC) than describes the 
with a cross-link hinted influence of anificial interference sources on biological systems 
‘hats popularly described as „electro smog" 


The numerous aspects of ihe environmental compatibility for instance in the areas of 
chemistry and biology that certainly are important, but do not fall in the area of 
electromagnetism, canbe treated in the here marked framework. 
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2.2 Tasks of the electromagnetic compatibility (EMC) 


Fist of all the EMC (electromagnetic compatibility) is concemed with the funcion of 
technical apparatus. Correspondingly rational and dry ‘sounds ihe official definition: 
‘electromagnetic compatibility (EMC) describes the ability of an electrical seuing-up (ie. 
of a constuction element, of a construction group, of an apparatus or of an installation) to 
function im am electromagnetic environment without stressing this envionment by 
electromagnetic effects in an unallowed fashion" 


‘Actually it concems an old need for protection that should be as old as the usage of electro 
technical apparatus, But im the beginning no one cared about it. The spark gaps with which 
Heinrich Hertz 1888 in Karlsruhe has carried out the first radio technical experiments 
were genuine „polluters, that would have been detectible at several hundreds of 
Kilometres distance with modem receivers. For these installations that he had assembled in 
the lecture room with his students, today be would hardly get a permission of operation 
and the since 1996 required declaration of conformity he would get not at all 


1925, as in Germany the number of radio listeners had exceeded the limit of one million, 
for the first time a need for protection appears in the certificate of approval for radio 
receivers: "The public telegraphs and telephone installations must not be disturbed by the 
radio receiver" 

Later on every backside of the good old steam radios there was found the following hint 
(папаша): "This apparatus meets the interference radiation regulations of the German 
Post Office". So the manufacturers were urged to measure the emission of their apparatus 
and in particular to screen the HF-oscillators in the superbe receivers, 


Since the fifties, in the VDE-institute EMC-examinations in the present day sense are 
taken. The main peint of the measurements and the by the VDE recommended limits, 
however is about interferences bound to а circuit, On the supply lines of the network the 
prevailing conditions are reproducible so that standards can be put through (Fig, 2.2). 


For measurements of interference radiation maybe the time was not ripe enough or the 
necessity was not big enough. The usual argumentation was: what we cant measure 
reproducibly, can not be forbidden and certainly not be put under punishment. Therefore 
merely recommendations were issued or impositions weak as wax were made like: "the 
imerference field strength... must be so small that an undisturbed reception is guaranteed 
эв soon as the minimum field strength for utlization exists at the place where the antenna 
moa". 


In common parlance that means something like: "as long as по one bleats, everything is 
allowed". Within a connected industrial area there even existed an officially legitimized 
fools freedom. Merely at the fence of the industrial area limits had to be fulfilled. 


Specialy for the line-frequency of the screen one has decided to build a loophole in the 
law so that ane didnt have to throw the TV sets, that so successfully had conquered the 
living rooms, out of the window. Of course the flickering screens did interfere exactly as 
before but this EMC-interference now was officially approved. 


т Declaration of conformity 


EMC-Law 
specifications: 
(basic-, generic- household, ти 
product-standards):  business,...  indusuy 


stability against 
interference: 


DIN EN 50082-2 


DIN EN 50082-1 


against emission 


of interference: [DIN EN 50081-1 


DIN EN 50081-2 


test procedure: 


stability against 
interference: DIN ЕМ 61000-4 

апі (IEC 1000-4, resp. IEC 801) 
against emission DIN EN 550... 

of interference: DIN EN 60555 
document: EU- declaration of conformity 


Fig. 23: The way to EU conformity. 


Tasks 5 


23 Declaration of conformity 


In ihe EMC times seem to have gone as the standardizers had to fit in with the insuffi- 
ciencies of technology. Meanwhile the conditions have tumed up. We owe this circum- 
stance first of all the EMC-law of 1992 that doesnt name any limits but it states the 
political intenion to demand from technical apparatus and installations an appropriate 
Stability against interference and at the same time limit the sent out interference 
‘As a consequence of this law the measurement facilities and measurement processes had 
то be standardized to get reproducible measurement results that are not influenced by ће 
electromagnetic environment. That goes so far that even the floor covering of a 
measurement hall is dictated because the conductivity of the floor influences the degree of 
feflexion. Normally the examinee is situated on а revolving plate that is tumed around for 
‘360° during the measurement of the radio interference field strength, В it however not 
possible to tum the examinee than the antenna has ta be led around it thereby again 
Increasing the dimensions of the measurement hall The distance to the antenna should be 
up to 10 meters. Moreover it must be possible to move the antenna, up till a height of 4 
meters to register the influence of the reflexions on the fior. 

Moreover there is 1o plan a reflexion free zone around the measurement tack (in elliptical 
form) that depends om the reachable damping of reflexions of the used absorber. Used are 
pyramids of foam material soaked with carbon and increasingly tiles of ferite or 
shieldings of wallpaper. 

Taken all together for a measurement hall doing justice io standards there result 
considerable measurements of for instance 18 m lengh x 10 m widlh x 7 m height 
Lets again come to talk about the EMCHaw with which only the intention but not the way 
is fixed. To form the claims catalogue in a way that is fulfillable in general, some concrete 
prescriptions, the so called standards, have io be worked out. This task was transferred to 
the European committee for electro technical standardization CENELEC, which has 
established the workgroup TC 110 to at first work out some standards: 
The basic standards deal independent of product with general questions of the EMC, of 
the testing process and of the measurement environment. 

The generic standards likewise deal independent of product with the so called 
fundamental technical standards for apparatus in their dependence of the respective 
electromagnetic environment (protected computer room or medical room, environment of 
the house, office or industry). 

‘The product standards concem the EMC-standards referring tw products (7 product 
families / approx. 50 products) 

In Fig. 23 the arduous way through the jungle of paragraphs for a technical apparatus is 
outlined. Corresponding io the requirements of use, fist the relating ES-standards for the 
apparatus have to be determined and than have to be measured according a own test 
Standards based on the fundamental technical standards. When the allowed limits for 
Stability against interference and for sending out interferences are not exceeded, the EC- 
declaration of conformity is handed out. Since 1.198 that declaration is needed when 
apparatus are commercialized or - sated more exactly - "put in circulation” and operated 
When stil further EC-guidelines are met in the end the CE-hallmark is awarded. Since 
11:96 only with this hallmark the access to the common market of the EC is possible. 
Violations cam Be punished with fines and if need be with imprisonment. But there are 
great national differences in the EC. The Federal Republic of Germany with fines of up to 
50.000 Euro counts as expensive for criminals. 


в EMC techniques to measure the emission of interference 
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ci: ace. to Emst Habiger: ЕМУ, Huthig Buch Verlag Heidelberg ( 1992), 
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Tasks 7 


24 EMC-techniques to measure the emission of interference 


‘Actually we already can be glad that it came to an europe-wide agreement for the 
regulation of the EMC-set of problems. But the question if we can be satisfied with what 
we have reached is still outstanding. All oo often the lowest common denominator of the 
measurable and checkable was sought and not so much the technical possible was taken 
into consideration. 


‘The main emphasis is put on the measurement of the emission of interferences 
‘Traditionally the interferences bound to a circuit are registered in a frequency range up 
то 30 MHz The corresponding wavelengths thereby can correspond with the length of the 
supply lines and form standing interference waves. Primarily the spectrum of the 
interference currents is measured e.g. over а HF-current converter. These currents 
Produce a voltage drop over the intemal resistance of the feeding network. Because the 
properties of the networks can vary very strong, а standardized end-resistor is required for 
"he measurement of the interference voltage. For this purpose an imitation of the network 
is switched between the network and the examinee. This imitation in addition has the task 
to keep away the interference signals that come from the supplying network with the help 
of fiher-elements (Fig. 24). 

"he measurement of the interference radiation, the field-bound interference emission, 
lakes place between 30 MHz and 1 GHz. For that a free field or an absorber-hall with 
litle or по reflexions is required. The standardized distances of measurement are 3, 10 and 
30 meters The electric field strength is determined with dipole broadband antennas, the 
magnetic field strength with frame antennas, Ie must be possible to both vary the receiving 
amenna between horizontal and verical polarization and to adjust the receiving antenna im 
the height and the position to the test objec. 


Electra Smog 


Typical measurement set up to measure the emission of 


interferences bound to a conductor” 


A: shielded link conductor 
B: bundle of conductors folded like a meander 
Œ connection to the reference mass 

ME: receiver of interference signal 

NNB: Simulation of network. 

PO: test object 


reference mass with 
a large surface 
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Fig. 2.5: Measurement set up to measure the emission of 


interferences bound to a conductor, ^ 


Ens Habiger EMV, Huhig Buch Verlag Heidelberg (1992) 
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25 Eleciro-Smog 


hore is almost no end to the possibilities of variation and ome needs already a lot of 
overview and experience to determine the eld strength maximum. Nevertheless we have 
то ask ourselves if in this way really all emissions of interference are understandable, that 
popularly are described as „electro smog" 


‘Smog is the combination of the terms Smoke and Fog. It therefore describes a pressure on 
the environment with fog like smoke. When for instance in the case of smog alarm all 
Interference sources are switched off, which means all Kilns are brought to a stop and all 
automobiles are stopped, than the fog like smoke therefore still is not vanished from the 
ir. I just distributes itself and dissolves only very slowly. 


The transfer of the smog idea on the electromagnetic interference radiation is bound to fail 
because, when the test object is switched off по emission of interference at all is detectable 
with the usual measurement means. Nevertheless the rainbow-press is trying to enumerate 
almost all electromagnetic field phenomena under the term electro. smog” without 
‘consideration of te fact that is em is mot ж all а collecion term. 
From the sight of an exper one can only speak of smog when something like smog 
remains and stays active further after the switching off of an electro technical apparatus. It 
Should be a phenomenon that is not understandable by the standardized measurements of 
interference radiation. Such a phenomenon would be ед. the vortex of the electric field. 
However vortices are virtually not measurable in а direct way because they have the 
unpleasant property to whirl about around the measurement probe. But they will be 
detectable by their eddy losses and in the case of the electric field vortex appear as noise. 
Umil now the standardizer however havent planned to investigate the influence of an 
apparatus on the noise in the envionment. Here we stil grope in the dark. 


At least the vortex shows a storing property that would justify the use of the idea "smog 
‘Wel have to investigate the phenomenon. 


20 EMC-techniques to measure the stability against interference 
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Fig. 2.6: Picking up of interference voltages in network lines. 


ES Erst Наши: ЕМУ, Huthig Buch Verlag Heidelberg (1992) 
ISBN 3-7785-2092-Х. 
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2.6 EMC-techniques to measure the stability against interference 


The question is: what kind and what intensity of an electromagnetic interference can am 
apparatus cope wih without limiting it regarding is technical function. 
For that test generators are used and with their help interference signals are produced in 
the test object. Fig. 26 shows the possibilities of a symmetrical of an unsymmetrical and 
of an asymmetrical production of interference voltage signals in the power supply lines of 
an examinee. Over and above that the testing possibilities and testing methods are 
numerous. In principle the following processes аге used: 

1 The simulation and production of interference factors typical for the network like 
harmonic waves оп network voltages, overlapping signal voltages, changes of network 
voltage, decrease of network voltage, network intemupüons, network unsymmetries and 
network frequency changes. 

2 The production of both energy-poorer and energy-icher interference impulses like they 
can form in energy-neeworks by switching acts or by the effect of lightning (but). 

“The simulation of the course of events when static electricity discharges. 

4 Low-frequency magnetic fields like those that сап form by network frequency operating 
and loading currents or by short-circuit and lightning currents in the form of a pulse. 

S The stability against interference against the influence of an electromagnetic field also 
called radio interference firmness. For this purpose high-frequency generators and 
broadband antennas are used to expose the examinee to electromagnetic fields in a 
frequency range between 10 kHz and 18 GHz. At the moment tests are only performed 
berween 27 and 500 MHz. The modulation of the carrier wave should be possible io be 
able to imitate the interferences by radio technology as realistic as possible. Thereby 
the field strength values can by all means reach up to several 100 Vim. 

In accordance with expectation the result of this irradiation with an outside field is that 
every conduction path and every wire can act as an antenna and therefore can produce 
high-frequency currents and measurable potentials. Building pars of the analog techno 
logy аз а consequence Бае with problems of drift whereas with digital logic parts and 
computer parts the danger exists that switching states change unintentionally. Let us 
remember again the overlap effect of fig. L4. The electromagnetic wave itself marches 
with the speed of light through the examinee. When a small part of the wave finds an 
‘object that i£ can use as an antenna than the localized overlap comes imo play. This than as 
а cause is responsible for the effective and measurable antenna currents. Until bere the text 
books help us o explain the problems that happen and o remove them logically. 


However time and again cases are reported where texthook physics cant help us any 
further. Spectacular cases even came to court like e.g. the ABS (Antilock Braking System) 
of a tuck that had failed due to EMC-interference radiation. As а consequence the brakes 
had failed, When after that the local radiation pollution is measured no anomaly at all can 
be discovered. The measurable field strength is not higher as is usual in the whole area. 
Maybe you also have made the experience that often the causes cant be found when your 
computer suddenly "crashes" out of the blue. 

Here the mentioned vortex of the electric field is capable to deliver plausible explanations 
because it is not bound to the geometry of an antenna and in addition is highly active 
without being detectable with the usual EMC measurement methods of the interference 
radiation measurement! 
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2.7 Tasks of the biological compatibility 


‘The second log of the environmental compatibility (EC) forms the biological compatibility 
(BC) besides the electromagnetic environmental compatibility. Whereas the interests of 
the EMC are looked after by elecrotechnica engineers and electophysiciss, with the BC 
also doctors, biologists and architects are addressed. 

Moreover this leg is already very old and already existed long before artificial imerference 
sources could be created by mankind. The interaction between the arising interference 
Sources in nature and the biological systems im general and specially men always 
interested the doctors, the priests, the druids and geomants, that not seldom looked after 
Several functions in personal union equally. Unfortunately they as a rule have kept their 
knowledge and capabilities as secret knowledge, didit make any recordings and merely 
initiated and trained their respective successors. Through that a great deal got lost and 
today non-medical practitioners, homeopaths and esoterics trouble themselves to take up 
to the far-reaching buried knowledge. 

Because this concerns pure knowledge by experience, often the with the topic occupied 
persons themselves are not capable to зау anything about the physical backgrounds and 
Causes. One concentrates entirely on the under cenain circumstances reachable results and 
only im rare eases om reproducable effects. In some areas the scientific assignment already 
has succeeded, have parascientific phenomena managed their admission in the so called 
exact sciences, but in most experience disciplines the assignment is sill due. There still 
isa lotto do here. 


"n the time as there not yet were operated any artificial interference sources on our planet, 
the senses of man naturally were а whole lot sharper for his electromagnetic environment 
as today. Today, where there scarcely is a place om eanh where we are not irradiated by 
тепееша| transmitters, by satellites or by the netiequency that is measurable everywhere, 
Inthe blunmess of our senses perhaps the hybris of modern man is founded, with which he 
‘wants to rise himself above esotericism, geomancy and other sciences of experience and 
thereby dispute the electric and magnetic fields their biological effectiveness. 


‘The fields of natural origin form an electromagnetic environment for men, that they have 
adapted to and that they probably need for a Ше in accord with nature. The evolution hus 
taken care for a corresponding adaptation 

In fig 27 in addition to the limits from fig. 1.1 the intensities of natural electromagnetic 
fields are registered”. They lie clearly lower as the recommended limits but exactly im the 
area wherein the first reactions of living beings are observable. 


‘When we ask us how much electromagnetism is good for us and how much harms us so 
the obvious answer is: exactly as much radiation as nature dictates in the fluctuations 
between day and night, between the months, years and in the end between the cycles of 
sunspots of 11 years. Here the guide value is found that man and nature have adapted 
themselves to. In fig. 2.7 the corresponding area between the natural minimum and 
maximum values is given. 


24 Natural fields 


Irradiation strengths of the field radiation in the biosphere and 
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Fig. 2.8: Absorption dependent on frequency in the atmosphere 


<i>: entmommen aus: HL. Konig: Unsichtbare Umwelt (Wetterfuhligk.), 5. Aufl 
Bild 8, Seite 14, Verl. Moos & Partner Milnchen, ISBN 3-89164-058-7 
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28 Natural fields 


Ош electromagnetic environment has something to offer: 
From the magnetic north pole to the magnetic south pole of the earth run the field lines of 
the earth's magnetic field that we are exposed to. With a compass we use the vector 
character of the magnetic field to fix our position. The induction averaged over time is 
approx. 50 uT. But it is overlapped by short-time flucwations caused by geomagnetic 
Storms in the ionosphere. 


These storms again are caused by the eddy currents and the currents of charged particles 
that come from the sun. At the same time these eddy currents in the ionosphere together 
with the carts magnetic field form a protective shield with a excellent screening effect 
for us inhabitants of earth. 

Im several layers like for instance the ozone and Heaviside layers a filtering and damping 
until the complete suppression of the very broad cosmic spectrum is caused. This 
extraterrestrial spectrum of radiation doesnt leave a single frequency out and has a lethal 
intensity for us. 


Only for a litle window in the frequency specum, radiation can pass almost undamped, 
as can be seen in fig. 28: the light with the spectrum of the colors. For this nature hus 
donated man a sense organ so that man can protect himself against too high dose values 
Afer all, who will look voluntarily into the sun? We only set into trouble when our sense 
organ doesnt function any more (for instance in the fringe range of the visible spectrum, 
Же UV range). 


For other frequencies of electromagnetic radiation man neither has a sense organ but that 
doesnt mean that he is not influenced by these. Here, as in the UV-range he only 
indirectly notices that he has got too high a dose when he has to discover some influences 
on his well-being and his health. Without the help of neural measurement apparatus he 
himself by no means is in a position to make a connection between an excessive 
exposition to radiation and his health problems. 


When natural field strengths should be used as a measure for technical limits, so there 
should be paid attention to the fact that nature doesn't know intense continuous 
irradiation. The values are subject to powerful fluctuations that leave men and nature the 
chance to regenerate. 

"The television stations not even think it is necessary to reduce their broadcasting power 

after the end of broadcasts and further sprinkle the sleeping population with test signals, 

with senseless pictures of going by underground or nonstop program advertisements. 

People ned the intermission. That again shows how good nature means И with us. 
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Fig. 2.9: Spectrum of frequency of one lightning, 
measured 

field strength at a distance of 1.6 km from the place 
of origin. See Watt and Maxwell: ^4" 


fom: 
<b: FIL. Kong Unsichibare Umwelt QWeteuhlgk), SAufl, Bild 38, Seite 27, 
Verl. Moos & Partner Munchen, ISBN 3-89164-058-7, see <>. 
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The electrostatic field strength of the earth lies between 50 and 500 Vim. That is a whole 
lot considering that voltages off 60 Volts can be lethal for man, But a living person 
distorts the terrestrial E-field for reason of his own field and his electric conductivity, so 
that there exists no danger for him as Jong as he doesn't grow into the sky 


Maybe the dinosaurs had to become extinct because they were to big and for instance the 
E-field near the ground had risen with a jump by a meteorite that Brought a high charge 
from the cosmos. That would explain why the smaller living beings could survive the 
паша! disaster, 


Also the thunderstorm electricity can become life-threatening. Burns, heart and brain 
failures are the most common consequences. After all the probability to be struck by 
lightning is four times higher as to have six right ones in the lottery. 

‘Over the lightning channel of approx. 1 meter in diameter charges between 10 and 200 C. 

эге transported what results in current strengths of 2000 up to 200,000 A. The main 

discharge lasts between 10 and 50 usec, With the preceding and all the following 
discharges it lasts over a second. 

Field strengths on the scale of 4,000 Vim are typical but in a distance of 5 km these wear 
off to 8 Vim, The frequency spectrum of a lightning reaches 4 powers of ten into the range 
of the radio waves. In fig, 29 is shown the field strength measured in а distance of 1.6 km 

from the place of origin ©. 


"The origin of linings is ый an unsolved problem after the well-known models (Wilson) 
arc not in a position to explain the reason for the origin of the potential difference of more 
han 100 million Volts required for the ionization of the air. Also the мире that struck 
in dhe direction of the ionosphere ЫШ ше mysterious, 
"Well have to come back to this 


“<i>: HLL. Konig: Unsichtbare Umwelt (Weuerfublighei), 5. Aufl, Bild 38, Seite 27, 
Verlag Moos & Partner Munchen, ISBN 3-89164-058-7, according to «i. 

<i>: A.D. Watt and Е. L. Maxwell: Characterisic of Atmospheric Noise from 110 
100 Kes. Symposium оп the Propagation of VLF Waves, 
Boulder, Col., Paper 35, Jan. 1957. 


see Part 1, chapter 5.4 and part 2, chapt 
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Fig 2.10 A: Effect of a static magnetic field of 100 
КАЛ (0,12 

Tesla) on the root (1) and on the plant (11) of barley 
seeds. 

plants in the magnetic field: dotted line 

plants for checking: drawn line 

according to Novitskii "^ 


TH Nor ҮТ: ЕН of a magnete Keld on the diy sends of sums cereals 
Proceedings of Conference om the Effect of Magnetic Fields on Biological 
Objects, Moscow, p.52, 966. 

Taken "from: HLL. Konig: Unsichbare Umwelt (Wetterfubligkeit), 5. Aufl. 
Bild 72, 5.73, Verlag Moos & Partner Munchen, ISBN 3-89164-058-7 
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2.10 Biological effects 


The in fig. 21 indicated connection between the EMC and the BC, by some authors 
inofficially described as EMC-environment (ЕМСЕ), describes the effect of artificial 
fields on biological systems, This concems the sensitive range of tasks that is discussed 
extremely controversially in the public. The problem thereby is that the artificially 
produced field strengths lie above ihe паша field strengths for several scales 
In the thirties first reports about troubles were provided by navy radio operators that 
complained about headache, dizzyness, concentration failure and indisposition. Besides 
these negative reports concerning the so called "radio operator disease" at the same time 
medical usages conceming high-frequency therapy were tested. In the beginning this 
diathermy called healing method still was a short wave irradiation. Today it is extended 
into the microwave range and uses the thermal effect of electromagnetic rays. The 
increased temperature of the tissue causes ап increased local blood flow. This supports 
healing processes, loosens cramped muscles and can help in case of rheumatic fever 
The advantage of the HF-imadiation compared to contact heat by а hot-water boule or by 
infrared rays is the higher penetration depth. Herein short waves are superior to 
microwaves. But microwaves can be better focussed on а certain part of the body. 
Is the temperature further increased, so the tissue is damaged. This is used for the 
treatment of cancer and is called hyperthermy. Because cancer cells as а rule are flowed 
with blood worse than healthy cells, they are more sensitive to heat and therefore are faster 
destroyed than healthy cells at а Correspondingly increased temperature, Im this way for 
Instance in the USA cattle with a so called cancer eye are treated. For that the spot 
suffering from cancer is irradiated with 2MHzwaves for 30 seconds with a handheld 
apparatus of 10 Wats broadcasting power. The rate of succes is given to be 90%! 
The method of hyperthermy has not yet been able to establish in the area of the medicine 
for humans. Also at our college corresponding research work is cated ош in co-operation 
withthe radiological clinic of the university of Freiburg (Germany J“. 


The thermal effects of high-frequency fields are therefore well-known and subject of 
scientific research. On the other hand and in spite of numerous publications, nonthermal 
effects even today are denied by some scientists as non-existent”. Here only a few 
counterexamples will be listed. 


Fig. 210 A shows the effect of a static magnetic field of 0.12 Tesla on the root (1) and on 
the plant (11) of barley seeds. The readable effect is an acceleration of the growth of the 
‘rete seeds (dotted line) compared ote plants for checking (drawn line)" 


TELS 55 м Oppi Lake ipenhenwe durch Tochfequene 
Wirbelsrome, Medizin Technik 1, 1987. 

<i>: б. Nim: Mikrowellen, Einfuhrung in Theorie und Anwendung. 2. Aufl., BI- 
"Wissenschafisverlag 1990, ISBN 3-411-03203-0 

cli: | Novitskii, Yu: Effects of a magnetic field on the dry seeds of some cereals, 
Proceedings of Conference om the Effect of Magnetic Fields оп Biological 
Objects, Moscow, p. 52, 1965; taken from: HL. Konig: Unsichbare Umwelt 
fig.72,p. 73, Verlag Moos & Partner Munchen, ISBN 3-89164-058-7 
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Fig. 2.10 B: Measured increase in the production (К) 
of colicin 
by colibacteria as a microwave effect 


a) asa function of the wavelength, 
b) аза function of the intensity of the microwaves, 


according to Keilmann“ 


taken from: 


zb: CH.l Konig Unsichbare Umwelt (Wetterfulighei), 5. Aufl, Bild 106, S. 111. 
Verlag Moos & Partner Munchen, ISBN 3-89164-058-7 
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А stanic field naturally produces no induction and hence no heating will arise. In the case 
of altemating fields the thermal effect in experiments is excluded by working with 
aremly low stimulations. The example after fig. 210 B, shows the measured increase in 
the production (K) of colicin by colibacteria at only 0.01 mWiem? microwave power 


In addition the example provides the interesting information that obviously only a certain 
frequency and irs harmonic waves increase the production, other frequencies on the other 
hand remain inactive. Because only minimal field strengths are used it more likely 
concerns an infommation-echnical as an energetic effect (curve a). This statement is 
Supported by the observation that am increase of the intensity not at all necessarily as а 
Consequence also increases ihe production (curve b). What the colibakteia need is 
obviously neither energy nor heat but only a certain frequency that stimulates the colicin 
production or he growth, 


Should it really be confirmed that biological effects of electric and magnetic fields can be 
produced by certain frequencies and cant happen by an energy transition s0 the 
discussions abou limits must seem ample meaningless. 


Maybe the one or the other in thought already draws a connection to the acceleration, the 
acclerated growth of kids, which is observed world-wide and stronger in cities than in the 
Country. It started for approx. 100 years simultaneous with the electrification of the homes 
im the towns. In Asia the acceleration and also the electrification have started later. 
(Other growth stimulating effects like radio waves, X-ray examinations, atomic tests and 
provable also the nourishment with vitamin B6 happened only until much later and at the 
most could support the actual effect 


Ви how should a proof be offered when anyway the field strength not at all can have à 
decisive influence on the growth of man aher the statement of fig. 210 B? Which 
information is auhoraive? Where lies the responsible frequency window? Does the 
information actually manifest as frequency? Is the authorative influential factor also in this 
‘case not at all noticed and measured? 


A lot of pressing questions are still outstanding. But in any case the numerous influential 
factors detected in experiments do not at all let themselves reduce to a sole factor, for 
instance the nourishment, For a family doctor it may be comfortable to be able to give an 
easy explanation: „Cause is the nourishment!" With such a reductionism on the other hand 
the actual cause stays in the dark and the asked questions in this way wont let themselves 
be answered. 


2 ута! fields 


Fig. 2. 11: ___ profile of the 50-Hz-field on the ground 
at ЗВОКУЛКА in each circuit." 
а) electric field, 
b) magnetic field. 


taken from: 
<i>: "E. Habiger u a Elektromagnetische Vertraglichkeit, fig. 73, page 147 and 
Fig. 7.1, page 146, 2" Ed, 1992. Berlin, Miinchen: Verlag Technik. 
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2.11 Artificial fields 


The scepticism of people feeling close to nature is especially directed against artificial 
fields that man can't see nor hear nor smell. Objects of doubt are first of all the 
installations for the creation, distribution and conversion of electric energy. 


An essential role plays the fact how close the supplying and the draining conductors are to 
each other, so that the respective fields can compensate each other. The worst solution one 
can think of is realized at the electrified railway. Here the rails and the earth are used as 
the draining conductor for the current while there exists an ample large distance to the 
supplying conductor. A compensation is almost impossible thus causing gigantic 
interference fields that are detectable even at a distance of 10 kilometers. The increased 
puting on of railway engines feeded by rectified current is likely to aggravate the set of 
problems because the non-sinusoidal absorption of current is strongly afflicted with 
harmonic waves. 

With high tension transmission lines (fig. 211) the interference feld strength is reduced 
when the three cables are suspended with only lile distance between them. But even the 
selected phase order can play a role. Of course the optimal compensation effect is 
guaranteed with cables in the earth. But these are expensive and technically not realizable 
for such high voltage levels. 


In the eighties also the computer screens got in the headlines. The terminals are furnished 
With a cathode ray tube and have a very broad radiation spectrum that already starts at O 
Hz. Here already static maximum values of 64 kV/mm are measured 


Trequency range енота maium. Ет 
oles Fa Has the screen 

static eld (OF) S 

30 Hz вон 10 Vim and 
Ta Aim 

ET TBO Vand 10 Vimand 
алт бвлт 

зоњг-о5мне TAW 

15 kHz-220 kHz EXEL] 15 Vimand 
TIA o17 Aim 

змн -300 MHz TW 


Fig 211: Electromagnetic fields from screens” 


E Protection against artificial fields 


system used frequency measured 
about value 
Гао broadcasting station 600 kHz 2.17 Vi 
(MW 20 kw) 
[radio broadcasting station 15 MHz 1...25 V/m 
(SW 100 kW) 
|SOS-transmitter. 410 kHz 1.3 Vim 
lon a ship (100 W) 
Epitaxiedevice 450 kHz 37.400 Vim 
(induction oven) 
HF-welting press 27,12 MHz 70...85 Vim 
(welding of plastic foils) 
radar оп а ship 93 GHz 1...30 uWiem? 
(TRN 311) 
[radar of an airplane — 92 GHz 450. 

2800 uW/cm? 


domestic appliances measured їп a distance of 30 cm: 


hand mixer 5O Hz 5O vm 
refrigerator 50 Hz 60 Vim 
Fig. 2.12: — the electric field strength resp. Power density 


in our environment." 


taken from: - 
<i>: E, Habiger u. а. : Elekiromagnetische Verraglichkei, Fig 72, page 146, 
2. Ed, 1992, Berlin, Munchen: Verlag Technik, ISBN 3-341-00893-0 
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2.12 Protection against artificial fields 


АНИ fields more o less always occur in the neighbourhood of electric apparatus and 
installations, Especially problematic are those that work with the free radiation of 
electromagnetic fields, that is all the radio broadcasting stations, handheld and radar 
Herewith it is important that not needed parts of the antennas are shielded, that antennas 
‘with litle close by field pollution are used and that the stand should be situated at least 3 
km remote from inhabited areas. For instance at radar installations damping values of 10 
dB and more can be obtained only by using a corresponding ee growth. 

‘This obviously concerns a damping of the waves in a dielectric manner. Well have to 
‘come back to this because textbook physics does not know a corresponding damping term 
inthe wave equation. 


"The radiation leaking ош in case of the high-frequency welding of plastic foils and of the 
microwave oven should be minimized. 

Inthe case of induction ovens ог of motors an active shielding often causes problems so 
that for simple domestic appliances like a hand mixer and especially for the electric hair- 
diyer non proportionally high field strength values are measured. Fig. 2.12 informs about 
it 


Protective measures for the operator are hardly possible. To protect uninvolved people not 
only the apparatus but also the rooms and eventually whole parts of buildings had to be 
Shielded and grounded. 


Sometimes also fairly simple possibilities are helpful like e.g. the usage of a remote 
contro, By clearing away the cable salat at the workplace and at the sleeping place 
induction loops can be removed. Alarm-clocks operated by batteries should have. 
preference over those operated by the network. Mattresses with metal in them and spring- 
beds which dearly act as an antenna should be avoided, In extreme cases even so called 
"current free switches" and shielded network lines are recommended (i. 2.1). 


Inte area of the network supply lines а choking сой can help decrease the spreading of 
high-frequency interference radiation. И is especially important that all the conducting 
metallic objects like e.g. water pipes, heatings, steel racks, machines, switching racks, 
steel armaments and metallic windows should be grounded properly, because otherwise 
extremly high static charges could result instead of а shielding, Construction biologists 
recommend to when possible do without metals when building houses and furnishing, 
‘what of course is only realizable with imitation, 


In any case numerous measures are known that to a lesser extent find their legitimation in. 
classical physics, but more likely in precaution. As long as we do not know which 
phenomenon causes the electrosmog and we don't have a measuring-instrument at our 
disposal, precaution is really the only thing we can do irrespective of the effectiveness of 
the measures and of the arising costs! 


рч Unsolved tasks 
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Fig. 2.13: About the circuitry and the problems involved 
with a "current-free switches" installation 
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2.13 Unsolved tasks 


The report conceming the actual state of research could be continued at will. But the 
expositions should suffice, to understand what are the tasks of the electromagnetic 
environmental compatibility (В. 2.1) and which questions still have to be supplied with a 
Solution. One can get deeper into every of the addressed points and then discover that 
Some questions can be expressed sharper and maybe conceivable answers сап be found, 
but at the same time and unavoidable the number of new questions increases faster, 


Let us again take up the example of the handheld wireless telephones (chapter 1.2). At 
least it now is clear to us that the usage of the builtin microwave antenna of a handy is 
problematic In the interior of an automobile it never should be used. И, however, one uses 
ihe antenna installed on the outside оп the sheet metal then the damping and screening 
effect of the sheet metal chassis is advantageous at least for the handy user. 


With that of course the central question is not answered. The question of what the cause is 
for the interfering and at worst health endangering effect of the HF-radiation. Field 
freedom we cant find anywhere on this world. Possibly we even need the fields. But then 
the question is how much is necessary, how much is healthy and how much makes us ill 


‘The gap of explanation especially gets clear in the case of the static or of the low- 
frequency magnetic field: away from technical interference sources normally fields on the 
scale of 10 nT are measurable. Construction biologists say that 20 aT, so twice that value, 
Should not be exceeded at the sleeping place and maybe 50 nT at the desk. These values 
however are determined purely empirical. 


When a person is examined in a nuclear magnetic resonance tomograph that person is 
exposed to а field that lies between 02 and L5 Tesla. that is a value 7 tll В powers often 
higher than before mentioned without this leading to the death of that person. Entirely on 


the contrary this method is regarded as especially caring and safe compared to the X-ray 


Here again the legitimation of the thesis put forward is entirely comfirmed, The thesis that 
the well-known physically measurable and controllable phenomena сап not be considered 
эв a cause and that possibly a unti now undiscovered field phenomenon should be called 


Should such a phenomenon exist it should be derived, calculated and proved. We must go 
to endless troubles and try everything, The actal difficulties wherein the electromagnetic 
environmental compatibility is stuck are a challenge 


2 Approach 


fundamental physical 
principle 
(God) 


Fig. 3.0: — pyramid of causality 


vortices are a consequence of the principle of causality 


Approach з 


з. Approach 


їп the question, if there exists a still unknown phenomenon that influences the 
electromagnetic environmental compatibility, we must fall back far until upon the mots of 
fur physical understanding. Here we find a fundamental principle that until today is not 
doubted and that is regarded as elementary, the principle of causality. Every result of a 
measurement, every interpretation is checked for causality and only after passing this 
examination it is accepted and published. 


‘This principle of cause and effect has established, not only im physics but also im many 
other disciplines of science. Is an effect observed, so there immediately is asked for the 
‘cause This principle encounters us in daily fe 


When all observable and measurable effects ever can be assigned to а cause without force 
and without exceptional regulations then the logical result is a pyramid of causality. On 
top a fundamental physical principle is found, that is regarded as given by nature or as 
given by god and that with its properties is responsible as the cause for different effects. 
‘These effects again appear as the cause for new effens and so on (Fig. 30) 
Sometime we have removed us so far from the top of the pyramid that a direct reference to 
the describable effects can't be made anymore, so the impression could arise that i 
concerns an isolated and independent discipline. We should take care not to think in such 
a monocausal way, because both delimitation and avoidance of inerdisciplinary working 
‘methods will inevitably steer us into a dead end! 


This pyramid of causality stands for the vision of a “unified theory”, like it is demanded 
and sought-after by numerous research scientists. But as long as it is not found, we'll have 

то do with unsolved problems of causality. About this any number of examples can be 

sven, 


А physical principle based on the principle of causality is the vortex. This the eddy curent 
demonstrates us clearly. The cause for Из origin is an alternating field. According to 
Faraday law of induction this induces a voltage that in a conducting medium results in a 
umen according io Ohm's law. Around this current according to Amperes law an 
Эйетайп field forms, that points perpendicular to the current and overlaps the original 
Эйепаай field. This induced field first of all is an effect that overlaps the cause and self 

becomes the cause. The effect that follows from that further overlaps and forms а new 

‘caus etc In this way vortices form. 


Vortices quasi represent the principle of causality. 


TI When Tor instance a woman complains: "Doctor, my left knee hurts (effect) 
"The doctor diagnoses the cause: "Yes, that comes with aget" With that 
causality is established, "But doctor", says the woman, "my right knee is 
‘exactly as old as my lei Knee!" And already the doctor bas s new problem of 
causality. 


E] Principle of causality 


Principle of Causality: 


quantum physical 
approach: 


field-theoretical approach: 


violations of the principle of causality: 
1. monopoles exist 
2. starting point for the strong interaction 
3. fields and quanta are a cause at the same time 
4. hypothetical particles (gluons, quarks, etc.) 
5 transmission of information with speeds faster than 
ii it photons (University of Berkeley) 
* with microwaves (University of Cologne) 
* with laser beams (Technical Univ. of Vienna) 
6. transmission of energy with speeds faster than light 


+ with scalar waves (Nicola Tesla) 


Fig. 3.1: Causality or the principle of cause and effect 


3.1 Principle of causality 


Our physical view of life strictly obeys the rules of causality, the principle of cause and 
effect. But there are numerous cases, where causality at first could not be fulfilled 
anymore. Here altemate solutions had to be found to not endanger this very successful 
principle. А few examples should clarify this: 
1. Technically it is impossible to produce a magnetic monopole. When a north pole is 
produced then the accompanying south pole is also formed. In the same way only the 
positive and negative pole can be assembled as the so called dipole. In the microcosm 
however we find monopoles. Electrons are such particles. To restore causality we must 
grant the microcosm its own laws that are not valid in the macrocosm! But this 
monocausal hypothesis contradicts the observation that the microcosm represents am 
image of the macrocosm and vice versa. Doubts if this asserion is allowed are 
resonable 
2 Like charges repel each other and that the more the smaller the distance gets. In an 
atomic nucleus positively like charged protons are together at the smallest possible 
тоот without any repulsion happening. Arithmetically seen all atomic nuclei would 
have to explosively fly to pieces. But because this doesnt happen, shortly a new and 
supposedly fundamental interaction, the strong interaction, was introduced to save 
Causality. Nevertheless this interaction now holds the like particles im a not explained 
manner together. Causality could be obtained only by the introduction of a mew 
fundamental phenomenon, 
3. When causality should hold as the supreme principle, it should be demanded with 
Priority for the fondamental phenomena of physics. Instead, im quantum 
lecrodynamics the particle is attibuted the same physical reality as the field. With the 
waveparicle duality Heisenberg has given ош the corresponding formula of 
compromise. This slaps the face of the principle of cause and effect. 


Causality on principle allows only two approaches for a solution: the quantum physical 
approach, which holds the quanta as the cause for the fields, and the tek-theoretcal 
‘proach, wherein only the fields act as the cause. For both approaches there are good 
arguments. The field theorists cite that fields can exist also in the vacuum, so that there 
exist fields without particles but never particles without fields. Against that the quantum 
physicists hold that Somewhere, even when quite far away, there exist particles and that 
the measurable fields merely are their action at a distance. 

Both approaches first arouse the impression to be fully equal. In the course of the 
discoveries in the area of quantum physics, the corresponding approach has been able to 
establish. But it demands that all phenomena have to be understood as a consequence of 
particles. So should gravitons make gravitation possible, should gluons hold everything 
together and the quarks form the basic building pars. Meanwhile there is only worked 

with hypotheses. Out of poverty quantum physics meanwhile has said goodbye to strict 
causality, after the number of the violations of causality has risen that much and in every 

respect there is a lack of models of explanation. It seems as if the end is reached, as if the 
quantum physical approach to a large extend is exhausted. 


2 Field-theoreical approach 


Field-theoretical approach: 


374 Maxwell equation 4% Maxwell equation 


DWB-0)] ез Шур = ра] (84 


With the relations of material 


B-»H] es D-E] ce 
| DWH =O gs) e-DVE = pa (34%) 
H: source free Е: non-vortical 

vortex field source field 
New field-theoretical approach: |р = O en 
thus: DivH = O 63") and [Dive = O өт) 


Н and E: source free vortex fields! 


Einstein: 
15 it conceivable, that a field theory permits us to 
understand the atomistic and quantum structure of 
reality? This question by almost all is answered with 
No. But 1 believe that at the moment nobody knows 
anything reliable about ir" 

ваші 
“The electric elementary quantum e is a stranger in 
Maxwell-Lorentz electrodynamics" 


Fig. 3.2: The field-theoretical approach 


<b>: А. Einstein: Grundzuge der Relativitatstheorie, 5 162, Anhang Il; 5. Aufl, 

vi Braunschweig 1974. 
Paul: Aufsatze und Vortrage uber Physik und Erkenntnistheorie. Vieweg, 

Braunschweig 1901, ennommen aus ^ 

Н.С. Kussnee: Gründlagen einer einheitlichen Theorie der physikalischen 

Teilchen und Felder, Musterschmidt- Verlag Gottingen 1976, S, 161. 


32 Field-theoretical approach 


“The feldtheoeical approach is the very much older one. Until the last tum of the century 
the world in this respect still was in order. Max Planck, by the discovery of quanta, has 
plunged physics into a crisis 

‘Alber Einstein, who, apart from his lightquanta hypothesis, in his soul actually was a field 
‘theorist, writes: „ls it feasible that a field theory allows us to understand the atomistic and 
quantum structure of realty?” This question by almost all is answered with No. But I 
believe that at present nobody knows anything reliable abouti 


By the way the "No" can be justified by the fact that the field description after Maxwell is 
by no means able to the formation of structure so that it is not possible for quanta to 
appear as a consequence, The field-thearetical approach could, obstructed by Maxwell's 

field theory, not further be pursued and to this until today nothing has changed. 

Nevertheless it would be an omission to not at least have wied this approach and have i 
examined for its efficiency. Maybe the above mentioned problems of causality let 
themselves be solved much more eleganti. For this however the Maxwell theory must be 
reworked to a pure field theory. With the wellknown formulation it offends against the 
claim of causality, since it is field theory and quantum theory at the same time. To 

Maxwell himself the quanta were still unknown, but today we know that the fourth 

Maxwell equation is a quantum equation: 

div = зл) 

After this the electric field is a source feld whereby the individual charge carriers, like 
еа. electrons, act as sources to form in their sum the space charge density pa. The other 
three Maxwell equations are pure wave equations. In this way the third equation identifies 
the magnetic field as source frer: 

ávB-o аз 

This for Pauli probably was the reason to cal 


stranger in Maxwell-Lorer electrodynamics” 


ihe electric elementary quantum e a 


Lers return to the principle of causality according io which in the field-theoretical 
approach the fields should act as a cause and not the particles. In a corresponding field 
description quanta logically have not lost anything. It is only consistent to likewise 
demand freedom of sources of the electric field: 

DiwD=o . en 

When the electric field is not a source field, then what isit? The magnetic field is a vortex 

field. Hence it would be obvious to also conceive the electric field as a vortex field. 
Numerous reasons speak orit 

1. А non-vartical gradient field, like it is formed by charge carriers, merely represents a 

Special case nf he general vortex field, Only by the generation of quanta a source field 

can form as a special case. 

2. The electromagnetic wave teaches us the duality between the E- and the H-field that 

are directed perpendicular to each other and are in a fixed relation to each other. H one 

f them is a vortex field then also the dual fied must be a vortex field. 


а Duality 


Duality: 
b b 
ÍHda-1 (ату jEda--U 62) 
a a 


Circulation along the closed path ds: 


Ampére's ace. to 
law | а Maxwell ва 
{на = lein ded- 9 

зч Maxwell eq. 4% Maxwell eq. new: 


DivB-O| G3 [рур = pell з) Divb = O| 7) 


With the relations of material: 


в-ин 65 D-eE| G9 


Fig. 3. 


The dual field description 


Dual approach according to Jackson“ or Lehner“ 

DivB- рьш because of the 4^ Maxwell equation: Div D = pa (3.4) 
реже = Magnetic monopoles should exist, 
otherwise dual extension (3.8) not allowed! 


Caution: closed loop conclusion! 
Maxwell theary proves the correctness of the Maxwell theory. 
Result: search for magnetic monopoles unsuccessful 


DI ID deo Classical Elecrodymamics 27 Ed. John Wiley, New York, 
1975, 5. 251-253 

<р: G. Lehner, Elekromagnetische Feldiheorie, Springer-Verlag Berlin, Heidel- 
berg 1990, 5. 35 - 36 und 5. 533 ff. 
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зз Dually 


Duality is а fundamental physical principle. Opposite, but one another complementing 
phenomena can be assigned to each other in pairs, Uke e.g. (se fig, 8.8): 


Yin (female) Yang (male) 
south pole north pole 
е e 

RD) resistance Ra") conductance 

UN) volage 1 ДА ештен 


Е [ла] ^ elecrfield strength 
QAS] charge 

D [As] elect displacement 
БАМ cles field-constant 
pa Asin’) оог агае density 


[Ain] magnet field srengih 
ФУ], magnetic пах 

В Гули] magnetis infusion 
Ho[VSAm]_mamet el consnt 
окт? magnetcharge density 


ИИИ 


induction law Ampér’s law 
potential vortex edly current 
vortex ofthe electri field) (vortex ofthe magnetic field) 


First of all we find the duality confirmed in the case of the electromagnetic wave 
spreading in a homogeneous medium. Here the field pointers of E and H are directed 
perpendicular to each other and are in a fixed relation to each other. But if the wave is 
damped in the presence of matter, for instance by eddy currents, then by basing on 
Maxwells field theory the duality wil vanish. 
А good example for perfect duality provides the integral of a field strength vector along 
the path om a to t: 

h 


[nssr 61% and Seas = U 
a D 
Um if the integration takes place along а closed path then the circulation yields: 


Masia Gn and JE d= O 62) 
According to Amperes law (3.1) the magnetic field can thus form enclosed currents and 
Spatially spreading eddy currents. The electric field on the other hand should be 
imotaional (32) 

Lers take the case that the electromagnetic wave is damped by eddy currents and the 
magnetic field in this way becomes a vortex field. The electric field itself that, as said, is 
ina fixed relation and perpendicular to the vortex field Н, will show all the vortotyplcal 
properties. Hence nothing would be more obvious as to also grant the electric field a 
formation of varices 


FE ds = -Umg - G8) 
Critics of this dual approach, like for instance Jackson or Lehner, point ош that with 
ference to the fourth Maxwell equation the electric field should be understood as a 
Source fei 
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Flow vortices 


A v (velocity) 


Fig. 3.4a: 
rigid- 
body rotation. 


Å v (velocity) 


— 
R (radius) 


Velocity distribution v(R) for a vortex with 


> 
R (radius) 


Fig. 3.4b: Velocity distribution v(R) in a potential vortex 


(see Lugt ^). 


T Iw 


Hans J: Varex flow їп nature and technology. Krieger publishing 
ida 1995; page 30 and 31, ISBN 0-89464-916-7 


Approach E 


Fora complete duality from the existence of electric monopoles, individual in the space 
charge density pu contained charge carriers, the claim for magnetic monopoles is derived. 

In spite of intensive search such north or south pole particles however until now could not 
ве found. Herein from the sight of criticism is seen a confirmation for the assumption that 
Maxwell's field theory is sell-contained and hence in principle may not be extended. The 
critics have а problem of causally: They postulate source fields that at the same time 
should be vortex fields. But опе asks how ane should imagine such а field that is scalar 

and at the same time vectorial, then it looks as if a опе has ever made any thoughts about 


The from causality derived solution of the problem of lacking duality requires to extend 
the Maxwell theory in one point, by introducing the potential vortex of the electric field 
here and at the same time make а си in another place: 


бур 


ал 
‘With this formulation, the assumption of a freedom of sources in principle, the complete 
duality already is reached: Now neither magnetic nor electric monopoles exist (Fig, 3.3)! 
At first we have to accept the loss of the electron hoping that the calculation in the end 
‘works out: the exchange" vortices against particles, by which the quanta can be banned 
‘om the field theory, suggests that the elementary particles themselves are nothing else as 
spherical vortices that have found to an own physical reality. 


24 Flow vortices 


In fluid engineering convincing and strong indications for the correctness of the chosen 
approach can be found, It benefits us that hydrodynamic varices are visible or can be the 
Injection of smoke, eg, ina wind-tunnel. 

Already Leonardo da Vinci had observed at liquids that there exist two dual basic types 
of plane vortices: "Among the vortices one is slower at the centre than at the sides, another 
is faster at the centre than at the sides." 

А vortex of the first type, also called "vortex with rigid-body rotation", is formed for 
instance by a liquid in a centrifuge that due to Ив inertia of mass is pressed to the edge 
because there the largest velocity exists. In an analogous way the electromagnetic vortex 

im electrically conducive material shows the well-known "skin effect" (Fig. 34a) 
To explain the other vortex Newton describes the experiment where a rod is dipped imo a 
liquid as viscous as possible and then is tumed. In this potential vortex the velocity of the 
particle increases the closer to the rod it is (Fig, ЗАБ). 

‘The duality of both vortex phenomena becomes obvious when we make ourselves clear 

that in the experiment with the centrifuge the more liquid presses to the edge the less 

viscous the medium is. And that on the other hand the potential vortex forms the stronger 

the more viscous the medium is, As conclusion we rea in text hooks that the viscosity of 

the gud decides whether a vortex wit rigid-body rotation or a potential vortex is 


4 


Rankine vortex 


v (velocity) 


> 
R (radius) 


24 


Pot 
Fig. 35: Combination of a vortex with rigid-body 
rotation and 
а potential vortex (Lugt). 

<i> Lug Hans J: Vortex flow in nature and technology. Krieger publishing 


company, Florida 1995; ISBN 0-89464-916-7 


Approach а 


35 Rankine vortex 


"When we, in a third experiment, immerse the centrifuge filed with water into a tough 
medium and let the coniuge rotate, then inside the centrifuge a vortex with rigid-body 
rotation forms and outside the centrifuge а potential vortex forms (Fig. 35). 


I is obvious that one vortex always causes the other vortex with the opposite properties 
amd so the existence of one causes that of the other. So in the first case, that of the vortex 
‘with rigid-body rotation, outside the centrifuge potential vortices will form in the 
surrounding air, whereas in the second case, that of the potential vortices, the tuming md 
self can be interpreted as а special case of a vortex with rigidbody rotation. 
Hence in ай conceivable experiments the condition always is fulfilled that in the centre of 
the vortex the same state of "peace", that we сап fix as "zero", prevails asin infinity. 


When we take a tomado as an example, thus а whirlwind. In the "eye of the cyclone 
theres по wind at all. But when I go away from this spot, then Im blown to the outside. 1 
can really feel the vortex with rgidhody rotation in the inside. If, however, 1 am standing 
оп the outside, then the potential vortex tries to pull me into the vortex. This potential 
vortex is responsible for the structure and in the end also for the size of the tornado. 


At the radius of the vores, the place with the largest speed of the wind, an equilibrium 
prevails. The vortex with rigid-body rotation and the potential vortex at this point are 
equally powerful. Their power again is determined by the viscosity, which thereby fixes 
he radius of thevortex! 


Therefore meteorologists pursue with interest whether a tomado forms over land or over 
water. Over the ocean for instance it sucks itself full with water. In that way the potential 
vortex increases im power, the radius of the vortex gets smaller and the energy density 
increases dangerously. 


1f the knowledge from hydrodynamics is transferred to the area of electromagnetism, then 
the role of the viscosity is taken over by the electric conductivity. The wellknown current 
eddy occurs in the conductor, whereas its counterpart, the postulated potential vortex, 
forms in the bad-conducting medium, with preference in the dielectric. The duality of both 
vortices is expressed by the fact that the electric conductivity of the medium decides 
whether current eddies or potential vortices can form and how fast they decay, ie. convert 
their energy into heat 


Vortex and anti-vortex 


Fig. 36: Kirlian photograph of leaves" 
structured corona discharges 


<i>: (produced by students of electronics in the laboratory for power electronics of 
the Author, University of Applied Sciences Furtwangen 1991) 

ais Kupímaller Кай: Einfuhrung in die theoretische Elektrotechnik, 
Springer-Verlag Berlin, 12. Auflage 1988, page 453 

Jib: Kupfmuller, Kar Einfuhrung in die theoretische Elektrotechnik, 
Springer-Verlag Berlin, 12. Auflage 1988, page 208 
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3,6 Vortex and anti-vonex 


Fig. 35 shows that vortex and dual anti-vortex mutually cause each other. In high tension 
transmission lines we find a striking example for the combination of current eddy and 
potential vortex. Within the conductor current eddies are formed. Thus the current density 
Increases towards the surface of the conductor (skin effect), Outside of the conducir, in 
the air, the alternating fields find a very bad conducting medium. If опе follows the text 
book opinion, then the field outside the conductor should be an irrotational gradient field! 
But this statement causes unsolvable problems. 


"When vortices occur inside the conductor, then for reasons of a detachment of the vortices 
without jumps at the interface to the dielectric, also the fields in the air surrounding the 
conductor must have the form and the properties of vortices. Nothing would be more 

obvious as to also mathematically describe and interpret these so-called gradient fields as 

vortex fields. When looking exact this argument even is mandatory! 


The as laws of field refraction known boundary conditions“ in addition demand 
steadiness at the interface of the conductor to the dielectric and dont leave us any other 
Choice. I there is a vortex field on one side, then also the field оп the other side is a vortex 
field, otherwise we offend against the law! Here an obvious failure of the Maxwell theory 
is present, 

‘Outside the conductor, inthe air, where the alternating fields find a very bad conducting 
‘medium the potential vortex not only exists theoretical; И even shows itself. Dependent 
among others on the frequency and the composition of the surface of the conductor, the 
potenial vortices form around the conductor. When the thereby induced potentials exceed 
"he initial voltage, then impact ionisation takes place and the well-known corona 
discharge is produced. Everyone of us can hear this as crackling and see the sparkling 
‘skin with which high tension transmission lines cover themselves. 

In accordance with the text books also a gradient field increases towards the surface of the 
conductor, but an even shining would be expected and not a crackling. Without potential 
vertices the observable structure of the corona would remain an unsolved phenomenon of 


physics (Fig 36). 


But even without knowing the sructure-shaping property of the potential vortices, that in 
addition acts supporting and that well have to derive, it can be observed well that 
especially roughness on the surface of the conductor stimulate the formation of vortices 
and can produce vortices. If one is looking for a reason why with large frequency the very 

short impulses of discharge always emerge from roughness ^ , then very probable 

Potential vortices are responsible far it. By means of a Kirlian photograph it can be 
‘Shown that the corona consists of structured separate discharges (Fig. 3.6). 


With this the approach is motivated, formulated and given reasons for. The expositions 
cant replace a proof, but they should stand a critical examination. Mathematical and 
physical evidence will be fumished later. 


Concentration effect, 


copper cable fibre optic cable 


lil (eurrent density) 


tenoity) 1 


R (radius) R (radius) 
distribution distribution 
of the current density intensity of light 
(eddy current) (potential vortex) 
Fig. 4.1: Тһе distribution in principle of the intensity of 


light 
within а fibre оріс саЫе compared to the 
distribution of the current density in a copper cable. 


<i> Мей Konstantin: Potentialwirbel, Band 1: Diskussionsbeltrage zur natur- 
Wwissenschaftlichen Deutung und zur’ physikaliseh-technischen Nutzung, 
Basierend aut imer mathematischen Berechnung mew entdeckter Буше: 
fischer Wirbel, INDEL GmbH, ‘Verlagsabielung, 
Villingen-Sehweaningen 1990, ISBN 3-9802-542-1-5 
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4. Properties 


4.1 Concentration effect, 


It сав be assumed that until now there does not yet exist a technical application for the 
"ere presented potential vortex theory unless the phenomenon was used by chance and 
unconsciously. About this the transmission of optical light signals over fibre optic cable 
сап be given as a typical example. 

Compared to a transmission of energy impulses over a copper cable fibre optic cables 

show a considerable better degree of effectiveness, The derived potential vortex theory 
provides a conclusive explanation for this phenomenon and therefore is put here to 
discussion: If we cut through a fibre optic cable and look at the distribution of a light 
impulse over the cross-section, then we observe a concentration in the centre of the 
conductor (ig 41). 


Here the duality between the vortices of the magnetic and of the electric field comes to 
light. Whereas the current eddies in a copper conductor cause the "skin effect" as is well 
known, potential vortices show a "concentration effect" and align themselves with the 
vortex centre. The measurable and in fig. 4.1 shown distribution of the light intensity in a 
Tibre optie cable may confirm this phenomenon, the orientation of the potential vortex on 

the vortex centre, 


For instance the calculation of the resistance of a copper cable provides as an important 
result an apparent decrease of the resistance directed towards the conductor surface. There 
the associated beter conductivity as a consequence causes an increased current density. In 
the reversed direction, towards the cente of the conductor, consequently a decrease of the 
effective conductivity would be present, and this result is independent of the used 
material. According to the rules of duality this is a condition for the formation of potential 
vortices. As already said the conductivity is responsible for it, if the expanding eddy 

штен with its skin effect or the contracting potential vortex with its concentration effect 


pe 


Usual fibre optie materials possess not only а small conductivity, but in addition а high 
dicerc. This additionally favours the formation of vortices of he electric field. И one. 
‘consciously or unconsciously supports the potential vortices, hen there is a possibility that 
the Ше of the fibre optic cable is negatively influenced because of the concentration effect. 
Of course it can not be excluded that other effects, like e.g. reflections or the modes of the 
light are involved in the concentration effect. But it should be guaranteed that this actually 
concerns is causal phenomena and doesn't concern only alternative explanations out of 
ignorance of the active vortex phenomenon. 


‘The formal mathematical reason for the concentration effect provides the reverse sign in 
Faraday's law of induction compared to Amperes law (see also equation 3.1 and equation 
38in бе 33), 


E Duality of the vortex properties 


magnetic electric 
field strength field strength 
н E 
eday potential 
current. vortex 
1 
magnetic | electric 
dipole dipole 
vortex of the vortex of the 
conductor non-conductor 
ideal case: 
superconductor vacuum 


material properties which act amplifying: 


permeability i dielectricity 
result; | 
„skin effect“ | „concentrations 
| effect“ 


Fig. 4.2: The acting as a dipole of 
current eddies and potential vortices 
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4.2 Duality of the vortex properties 


The rules of duality dictate for the vorex of the electric and of the magnetic field the 
following characteristics: 


1. Whereas currents and eddy currents demand a good conductivity, potentials and 
potential vortices can only form with bad conductivity, thus in a dielectric and best in 
the vacuum. 


2. Eddy currents run apart, strive towards infinity and thus show the well-known "skin 
Шест with a spatially limited arrangement of the conductor. According to the rules of 
duality the potential vortex will strive towards the vortex centre and in this way will 
show a "concentration effec” 


з, Another property of vortices is shown in fig. 42. 
On the left side а plane eddy curent is indicated. Since the discovery of Amperes law 
itis well-known to us tht such а circular current (1) forms a magnetic dipole standing 
perpendicular tø the vortex plane. 

On the right hand side the dual phenomenon is sketched. Here charges are piled up 
circularly to a planar potential vortex (U). Thereby an electric dipole forms, standing 
perpendicular to the vortex plane. This relation directly follows from the equations of 
the eld theoretical approach 

Whereas circular currents and current eddies produce magnetic dipoles, the postulated 
potential vortices will form electric dipoles 


With these three interesting properties some key questions of quantum physics, that until 
now have stayed а mystery to science (fig. 44), can be answered conclusively and without 
compulsion eg: 


LWhy are there no magnetically charged particles? 
The better the conductivity of a medium is, the higher as a consequence the number of free 
charge carers is the more strongly eddy currents are formed. The answer to question s 
inferred fom the opposite case: 
Inthe ideal vacuum по charge carriers at all are present, why no currents, по current 

eddies and consequently no magnetic poles can exist. 

With this well-known fact the fist question already is answered. The question why in the 
microcosm there can not exist magnetically charged elementary particles, why the search 

for magnetic monopoles doesnt make any sense, Lets ask further: 


UL. Why are there only electrically charged particles? 
Lat us for that consider йе dual conditions. The worse the conductivity of а medium is, the 
more the potential vortex ШЇ be favoured that because of this property also can be 
тантана asthe vortex af the dielectric. 

Inthe mentioned extreme case of the ideal vacuum, no electric conductivity is present for 

reason ofthe missing charge carriers. But this circumstance favours the potential vortex 

and that, according to fig. 42, forms electric poles and with this also the second question 

‘would beans cir 

1 сап be taced back to the boundary conditions of the microcosm that without exception 
clecrically charged particles are entitled t exist; a realization derived from the fel 
theoretical approach, that covers all experiences. 


electron as an elementary vortex 


Y 
the positron e* 
Өв 
the elektron e 
Fig. 4.3: Elementary particles as configurations of 


potential 
vortices 
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43 Derivation of the electron аз an elementary vortex 


he next key question necessarily has to be brought ta a conclusive answer to save the 
principle of causality, so that we no longer have to postulate an own physics with its own 
Tews for the microcosm: 


TIL Why do these particles show as monopoles? 


More concrete the question has to rea: 
"Where is the positive pole їп a negatively charged electron, if it should be an electric 
dipole? 

"Tho only possible answer is: 

Inthe centre of the particle! 


‘Thus in the centre of the electron its positive pole is hidden and in the centre of the 
positron its negative pole is hidden. But we only observe these particles from the ouside 
and for reason of the field conditions of the electron we measure a negative charge and for 
its amparicle, the positron, а positive charge. If in each case we wanted to measure the 
elecric fields included in the inside, we had to destroy the particle. Then a proof would 
not be possible anymore. 


Here also a persistent mistake is eliminated by the for a long time known axiom that 
monopoles can not exist at all if one considers continuity! By means of technical-physical 
experiments this axiom is sufficiently secured. 

The quantum physical approach is standing on uncertain ground if it is postulated that 
other laws of nature should apply to particle physics, if a second approach, the field- 
theoretical approach, is conceivable that does not know these problems! 


‘The discussed concentration effect gives the potential vortex a structure shaping property. 
‘With that also the fourth key question can be answered: 


IV. Why do the particles have the form of spheres? 


"The potential vortex is favoured in the particle-free vacuum of the microcosm because of 
the missing conductivity. In connection with the concentration effect the following 
conclusion can be drawn: 

"he extremely mighty potential vortex exerts а high pressure on the microcosm and on 
cach panicle. 


‘With that also the fourth key question, why stable elementary particles are spherical, can 
һе answered by the potential vortex theory: 

Only the sphere is able to withstand а high outside pressure. 

All other forms, like e.g. dipoles formed like a rod or a club would be instable in the 
presence of the extremely concentrating potential vortex. They would be immediately 
destroyed by the pressure of he potential vortex. 


а quanta as field vortices 


1. Why are there по magnetically charged 
particles? 
(the vacuum has no conductivity?) 


I. Why are there only electrically charged 
particles? 
Gn the vacuum only potential vortices can exist!) 


Ш. Why do these particles show as monopoles? 


(the other pole is locked up in the inside of the vortex 
oscillation!) 


IV. Why do the particles have the form of spheres? 


(for reason of the outside pressure by the concentration 
effect!) 


ГУ. Why is the elementary quantum stable? 


(without conductivity no decay of vortices takes place!) 


|VI. Why does for every particle of matter exist an antiparticle? 


(there are two swirl directions with equal rights!) 


VIL Why are particles and antiparticles incom- 
patible? 
contrary swirl directions!) 


Fig. 4.4: Key questions of quantum physics. 


44 Quanta as field vortices 


"The fied theoretical approach demands removing the electron from the field equations 
(eq. 3.7) and at the same time introducing the potential vortex of the electric field. With 
this vortex phenomenon there now is a possibility that the electromagnetic wave 
spontaneously rolls up to a vortex in case it is disturbed from the outside. The vortex 
particle that is formed in such a way owes its physical reality on the one hand the 
Concentration effect of the potential vortex, that compresses this particle to the dimension 
of a tiny sphere and on the other hand its localization for reason of the oscillation around 
aliod point. 

The spherical elementary panicles are being compressed to inconceivably small 
dimensions. Therefore they аге capable to bind a comparatively high energy in their 
inside. This is confirmed by the mass-energy relation E = me” [5 


The fact that the energy is dependent on the speed of light can be judged to be a clear 
indication that quanta actually are nothing but oscillating electromagnetic packages, 
vortical oscillations of empty space! 

The next question reads: 


V. Why is the elementary quantum stable? 
The worse the conductivity is, the more the potential vortex will be favoured, the more 
strongly the concentration effect will form, the smaller the spherical phenomena will get - 
the larger the authoritative relaxation time will be, Le. the slower the decay of vortices 
and with that the more stable the vortex phenomenon wil be 

In the microcosm, that comes the ideal case of a partile-ree vacuum very close, the 
spherical vortices because of the missing conductivity have an absolute stability. 


VI. Why does for every particle of mater exist an antiparticle? 
Since every vortex can ako oscille 

im the opposite direction, there always exist two forms of formation of spherical vortices 
with equal rights, one of them is assigned to the world of mater and the other to the world 
of anti-maner. 


VIL Why are particles and antiparticles incompatible? 
For reason of the contrary swirl direction they are incompatible to each other. They have 
the tendency to destroy each other mutually, like two trains that want in the opposite 
direction on a single-racked distance. 


The quantum physical approach does not have an answer to these key questions. Until 
now scientists have merely thought about to what the observable contraction in the 
microcosm and the macrocosm сап ре traced back. Because the approach was not able to 
furnish an answer, without further do some new mater was introduced: the шоп. These 
binding particles should be able to exert the necessary pressure. ВШ until now ns one has 
been able to observe or detect this fabulous matter, Nobody knows its structure and its 
composition. Despite missing evidence it is stated that this matter is mass less and at he 
Some time lumped; it is invisible because И cant interact with any other matter, not even 
with the supposed building parts of the atomic nuclei, the quarks. But at the same time 
there should be exerted a pressure on the quarks, for which reason quarks again should be 
able to interact with gluons! 


so the photon 


К 


Fig. 4.5: Two coaxial oscillating vortex rings (Lugt). 


<i> Lugt, Hans J: Vortex flow in nature and technology. Krieger publishing 
company, Florida 1995; page 42, ISBN 0-89464-916-7 
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45 The photon 


The ability to form structures as a consequence of the concentration effect gives the 
potential vortex a number of highly imeresting properties. To derive there properties we 
Ean make work casier when we fall back upon the observations amd experiences n flow 
amic 

Here the vortex ring takes a special place. Из vortex centre is no closed, for which reason 
it is not stationary апі propagates in space with a constant sped. It can be observed hat 

the velocity nf propagation increases with the ring diameter becoming smaller. Ву means 
of he vortex rings, that skilful smokers can produce with pointed lips these properties сап 
te made visible. 

Now if two vortex rings тип imo each ather with he same axis and direction of rotation 

then both oscillate around each other, by one vortex anracting the other vote, thereby 
accelerating and thus contracting it, The second vortex then slips through the core opening 

and gets again slower and larger. Now the first varex accelerates and plays the same ame 

tig 4. 

IP would be obvious for the vortex of the electric field to have a corresponding propeny. 
The несгоп e- and withthe upposi svi direction the positron e* will font such a 
potential vortex coresponding to the derivation, Two electrons, a like charged particles, 

Would repel each other and surely will be ош of ie question for such а configuration, An 
ватой and a posi however wil эшит each other and because ofer 
inconpaty they will тышайу destroy unless hey open their опи cene бата 

Norte ring, Now the e- hows t» positively charged centre that shows the same swirl 

{rection as the e+ seen from the onside. Therefore the vortices dont hurt each other, 

Vien he poston айр» through the opened vox cene ofthe есип and vice versa, 

This oscillating elecron-positron pair has strange properties: seen from the outside one 

momen iis negatively charged and the next orien is positively charged. Therefore 

over tine on he average no change will be measrale and no electromagnetic inter- 
action wili le place. 

Ore moment йе panicle is maner and the nex moment is animate. Hence no mass at 
all can be индей to the panicle. Interactions. primarily takes place between both dua 
Worüces. We can pedi ihe panicle has neither mass nor charge, The environment 
merely sees a fst oscillating pale that only within every hall cycle is capable of am 
The centre of the oscillating particle is open, for which reason it is not stationary 
anymore. ad t propagate i -irecon wi the swirl veloc, wich i the speed of 
fih in ths way preventing a ration around the x- or y-axis (ip 46) In thi way a 
ташлы шу present 

Fhe ошу possible and, as we will see, necessarily taking place rotation around the z-axis 
gives the panicle a spin of the magntode of a quantum of angular memenmum. Айн all 
fhe roin for and eof the same magnitude with a spin ofeach tme Y4 h There 

Should be pid ation to the fact Wa forthe case al an apposite sense of ection of the 
тиресе ration around the common z-axis the spin on е average wil be zr. 

In don the parcie is characterized by ап oustanding property: a periodically taking 
place шшш with amy frequency, but thu frequency has o bes Constant 
We now only have totale a ‘able of particles to hand. Acmally we will find core: 
sponding panicle a has ай these properties, the quantae called phan. 


= pair creation | 


Fig. 4.6: The photon as oscillating electron-positron pair 


The decay of the y- quanta (photon) 
( = pair creation = Bethe-Heitler-process 1934 ): 


y — e + è 


uz 


Zis Nichmann Ouo: Phanomene und Konzepte der Elementarilichenphysik, 
Vieweg, Braunschweig 1986, 5. 135, ISBN 3-528-00926-1 
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46 Pair creation 


Proof for the correctness nf the model concept provides the decay of the photon in an 
electron and a positron inthe presence of a strong Feld, as for instance in an atomic 

nucleus. This observable decay s called pair creation ar Bethe Heir process 

y eie a2 

In this process the elementary vortices for a short time get buck their localization and are 
therefore detectable. Otherwise the electron and positron have the form of a sphere, the 

photon however rather has the form af two oscillating dises- 

"he photon doesnt participate im the electromagnetic interaction, because the electric field 
lines rn from опе dec tothe oer (irom + fo 3, The БЫШ lica we net open as they ae 
for & or e” (fig. 43). To open up the field lines an energy is necessary that corresponds to 
the sum of the two formed particles. But from this it by no means follows that this amount 
of energy will be released in the reversed and much better known process, where matter 
and anti-matter annihilate under emission of «quanta At the end of the derivation the 

vortex model will provide us the desired answers on questions af the energy of photons. 

Here быч of all only бе properties willbe concerned. 
Experiments, in which light shows as a particle, are the photoelectric effect, the Compan 

effect and a lot more. According to the by Maxwell developed classical theory of ligh 
however is light an electromagnetic wave that is not quantized in any way, neither as 
sphere nor as disc, the wave nature of light as well has a physical reality and is secured by 
experiment, This is witnessed by the interference paners of overlapping coherent light 
beams, 


A concept in which ight could existat the same place and he same time boh as wave and 
эз corpuscle could never be brought into accord with the principle of causality. Formulas 

‘of compromise, like the uncertainty principle of Heisenberg that refers to the point of 

View of the observer, cant change anything abou his dilemma. The dual nature of light, 

ihat in this context is gladly spoken of, rather consists of the fact that dependent on the 

local field conditions, any time and spontaneously the wave can roll up to a vortex, 

Aran example of a Violation of the principle of causality it has been indicated under point 

3 (ig. 3.1) that boh fields and quanta at the same time should be the cause of something, 

This concept was formulated by Maxwell and writen dwn in modem quantum electro 
dynamics by Dirac but in the field-theoretical approach we have dropped this concept 
because it Violates all rules of causality in an elementary manner. Therefore И only i 
‘consistent, f we hold the view that the light i either wave or particle but never is both at 

Be same ine! 

în the spontaneous transition of the wave to the particle all the imporant properties are 
conserved: the propagation with the sped of light, the characteristic frequency о the 
oscillation and the mentioned polarizability. 
"The process of rolling up possibly takes place already in the laboratory, in a bubble 
chamber and atthe шел Um our eyes. To receive the elecromagnerie wave, we had to have 
amennas. We actually see the photons. It therefore would be obvious if our cells to see 
‘nly could perceive vortices, in his ease photons. We dom possess a sense organ for 

ба and waves 
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Fig. 4.7: Тһе power density shown against frequency for 
(а) according to Kupfmuller^", 

as well as for dielectric losses of a capacitor (also а) 
and for eddy current losses (b) according to Мем" 
(b in visible duality to а). 


<i> Kupfmuller, Кап: Einfuhrung in die theoretische Elektrotechnik, Springer- 
Verlag CP Berlin 12. Auflage 1988, ISBN 3-540-18403-1 
<ii Meyl, Konstantin: Dreidimens 
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47 Noise 


M, according to the field-theoretical approach, there exist electric field vortices then they 
will not only form the elementary particles in the vacuum, but will also macroscopically 
form and have an effect in larger dimensions. 


Assuming a wave that rolls up to a plane vortex it would be obvious if polarization and 
velocity of propagation are conserved in the process. But how does it stand about the 
frequency? 

The wave now will walk round a stationary point, the vortex centre. The propagation with 

the speed of light c will remain existent as the swirl velocity. For a plane circular vortex, 

‘where the path for a revolution on the outside is very much longer than near the vortex 

centre, there arises a longer wave length and as a consequence а lower frequency on the 
ouside as more to the inside. With this property the vortex proves to be a changer of 
frequency: the vortex transforms the frequency of the causing wave in an evenly 
spectrum, that starts at low frequencies and stretches to very high frequencies (fig. 14). 
Exactly this property we observe in "white noise". The consistent conclusion would be 

that this concerns the vortex of the electric field. Anyone can, without big expenses, 

convince himself or herself of the localization, of the property to change the frequency and 

of the circumstance that vortices can be very easily influenced, that they avoid or again 

‘whi about а place of disturbance, for instance ап antenna, For that one only needs to tune 

a radio receiver о а weak and noisy station and move oneself or some objects around, 

then one is able to directly study the influences from the manipulation of he receiving, 

signal 

But already the fact that the using and measurability of signals is limited by noise makes 
‘clear, which atention the potential vortex should be given. 


Within a limited frequency range the power of the Nyquist or resistance noise is 
Independent of frequency (fig. 47). This should be clarified particularly by the term 
"white noise" analogous to white light, where all visible spectral ranges independent of 
frequency have the same energy density. 


But this relation doesnt hold for high frequencies of any magnitude. Here another noise- 
effect appears, that is said to have its cause in the quantum structure of energy’ 
Untouched by posible interpretations an increasing power of the noise is measured, that 
more and more tums imo а being proportional to frequency (fip 47, cue a) 
Interestingly this curve shows a remarkable duality to the power curve of eddy currents, 
likewise shown against the frequency, that for instance can be measured at eddy current 
couplings” (fig. 47, cue b) This circumstance suggests a dual relation of the potential 
vortex of the eletric field in bad conducting media on the one hand and the eddy current 
in inductive materials оп the other ind © 


ЛР Meyl, Konstantin: Wirbel des elektrischen Fels, 
ЕМС Journal 1/95, 6.3, ISSN 0945-3857, 5. 56 - 59. 


capacitor losses 


metallized film of polypropylen 


glass plate 


glass plate 


à) measurement set up according to Yializis and others“ 


b) after 40 hours ©) after 52 hours 
Fig. 48: Measurement set up (a) and photo of vortex 
structure 


in а metallized polypropylen layer capacitor 
(at 450 V/ 60 Hz/ 100°C) 

Observation of the formation of a vortex (b) and (c). 
(110 fold magnification), according to Yializis et al. ^ 


DC Yu S W. Chan D. C. Shaw Electrode Corrosion Ta Metallized 
Polypropylene Capacitors, Proceedings of IEEE, International Symposium on 
Electrical Insulation, Bosten, Mass., une 1980; 


48 Capacitor lo 


Next the dielectric losses in a capacitor fed with an alternating voltage are measured and 
likewise put on against the frequency. At first the course is independent of the frequency, 
but towards higher frequencies it increases and shows the same characteristic course of the 
curve as the before mentioned power of the noise (fig. 47, curve a). 


This excellent agreement suggests the assumption that the dielectric losses are nothing but 
eddy loses 
‘These vortex phenomena, caused by time-varying fields, are not only found in ferro- 
magnetic and conducive materials, but equally as dual phenomena in dielectrics and non- 
conductos. 


As examples of practical applications the induction welding or the microwave oven can be 
‘mentioned, The process сап be deseibed in other words as follows: in both examples the 
cause is posed by high-frequency alternating fields that are irradiated into a dielectric as 
an electromagnetic wave, there гой up to potential vortices and eventually decay in the 
Vortex centre. The desired and used thermal effect arises during this diffusion process. 


Tho striving in the direction of the vortex centre gives the potential vortex of the electric 
field a structure shaping property. As a consequence of this "concentration effect 

circular vortex structures are to be expected, comparable to the visible vortices in flow 
dynamics (e.g, tomados and whirhwinds) At the same time the dual anti-vortex arises, the 
diverging eddy current. It takes, as is well-known, the given structure of the conductor, so 
in the technical literature one correspondingly talis of а “skin effec 
Now if conductor and non-conductor meet as they do in a capacitor, then at the boundary 

area visible structures will form, Circles would be expected, if the eddy current in the 
inside and striving to the outside is equally powerful as the potential vortex that comes 
from the outside and concentrates, 


Actually such circular structures are observed on the aluminium of high tension 
capacitors, when they were in operation for a longer period of time. The formation of 
these circles, the cause of which until now is considered to be unsolved, is already 
experimentally investigated and discussed on an inematonal level by scientists (fig 
p 


These circular vortex structures can be seen as a visible proof "^ for the existence of 


potential voices of the electric field. 


Е. Taylor, On the Mechanism of Aluminium Corrosion in Metallized Film 
s, IEEE Transactions on E1-19,August 1984,No.4,pp 288-293, 

aii: Meyl, Konstantin: Wirbel des elektrischen — Feldes 
ЕМС Journal 1/95, 6.J, ISSN 0945-3857, S. 56-59. 


а vortex lines and vortex streets 


Fig, 49: Motion of two point vortices. (Lugt™) 
A. with opposite direction of rotation 
В. with the same direction of rotation 
1. for equal vortex strength 
2. for unequal vortex strength 


Example from practice for case Al: 
vortex pair behind an airplane 
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49 Vortex lines and vortex streets 


її can be assumed that the vortex of the electric field is relevant with regard to the 
electromagnetic environmental compatibility. This then holds not only for microcosmic 
and microscopic vortices, but also for macroscopic and larger dimensions. The individual 
vortices can join together to balls and lines. For the study of this process itis useful to 
again fall back upon experiences of flow dynamics. 


The co-operation of individual point vortices has been investigated thoroughly in flow 
dyamics. Without any outside manipulation an individual vortex rotates on the spot 
That changes in the case of two neighbouring vortices. Now it depends on their mutual 
strength and sense of rotation. If they have the opposite sense of rotation and equal 
strength then their centres of rotation move straight forward in the same direction. If 
however the direction of rotation is the same then both vortices rotae around each other 
(ig аз). 


їп this way a multitude of point vortices is capable, to form in the first case whole vortex 
strets and in the second case spherical vortex balls. In principle a vortex sting can also 
consist of а multitude of potential vortices pointing in the same direction; but it has the 
tendency to roll up to a vortex ball in case itis disturbed from the outside, as can be shown 

very clear by means of computer simulations- 


Аз a starting-point for a discussion the thesis can be put forward that also electric field 
vortices, in nature usually consisting of a multitude of individual point vortices, appear as 
‘vortex strings and vortex БЫК. 


perhaps historians see im this property an answer to the question, how it was possible for 
the Romans to build sweets straight as a die in the wildemess. Their land surveyors, the 
Aures, had at their disposal neither laser, nor any other suitable gauges. Their most 
important tool was the Litus, the crook, that at is upper end was rolled up like a vortex in 
the sense of a flat coil shaped like a spiral. 

The question poses what this strange object was used for, Perhaps the roman land 
surveors tracked down any vortex lines with this crook and then used them to orientate 
themseives? 


History still holds a lot of secrets, but for now only this indication is given. The following 
seminar will give enough opportunities for speculations and discussions". 


<>: Lugt, Hans 1: Vortex flow im mature and technology. Krieger publishing 
Company, Florida 1995; p.38, fig 3.25, 326 and 3.27, ISBN 0-89464-916-7 

ЗБ: K. Meyl: Elektromagnetische Umweltvertraglichkeit Teil 2 und 3 Seminar- 
umdrucke, INDEL Verlag VS; see part 2 and 3 of this book. 


20 water colloids as vortex balls 
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Fig. 4.10: The rolling up of a vortex chain to а vortex ball 
for the smallest disturbance 
(case BI in fig. 4.9) (Rosenhead™), 


<ї>: L Rosenhead: Formation of vortices from a surface of discontinuity. Proc. 
Roy. Soc. A 134, 1931, 170. taken fom: 

Lugt, Hans J: Vortex flow in nature and technology. Krieger publishing 
company, Florida 1995; page 39, figure 2.29, ISBN 0-89464-916- 
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4.10 Water colloids as vortex balls 


We have to realize that in the biosphere we are staying in a relatively ideal dielectric. The 
two "capacitor plates" are being formed by the ionosphere and the earth. The potential 

ll, as said, be favoured by a bad conductivity and by a high dielectricity. Conse- 
quently i will dominate and take effect in the biosphere. In which way it takes effect is the 
central theme of the electromagnetic environmental compatibility. 


Life inthis world consists predominantly of water and water has a very high dielectricity! 
‘With that the effectiveness and the long life of the potential vortex increases, The human 

head for instance contains 70% and plants contain over 90% water! But it does not 

simply concern HO, but structured water in а colloidal orm. These water colloids could 

be vortex balls because they consist of a large number of water molecules in a spherical 
arrangement They form independent and insoluble particles with a negative electric 

charge [3 n 
Water is not equal water thanks to this structure. One can buy healing water and 
corresponding sources are well-known and famous, Many an effect can be explained by 
means of a chemical analysis but not everything. 


The highest age in this world is reached by the inhabitants of Hunza, in the mountains of 
nother India at the foothill of the Hindu Kush, at an altitude of 2500 meters. They drink 

Some muddy glacial water that is strongly colloidal. Hence it would be obvious that plants 

and also we ourselves need such water for our physique. Processes are known with which 

the advantageous vortex balls, say colloids, are produced artificially by mechanic or 
chemical treatment”. Levitated water, as it is called and as it is for sale nowadays, в вай 

to be more healthy. Unfortunately people predominantly work empiric in this area, 
because science occupies itself with this topie only little ør not at all 

Another problem is the fact that the colloids again fall арап quickly. The like negative 
charge favours this process. The liquid crystals have to be stabilized from the outside. In 
the case of the Hunza-water the colloids are surrounded by a vegetable layer of fatty acid 
and are protected in this way ^. It possibly is very obliging to nature, if the water colloids 
also in biological systems are stabilized in that way. 

Everyone of us knows that fresh spring water tastes much better than stale, bottled water, 

even if the chemical analysis tums out of be absolutely identical. For this fact classical 

science is not able to give a cause - а further problem of causality. In any case should 
potential vortices with their structure shaping property be considered as a cause for the 
formation of water colloids. I surely causes no difficulties at all to interpret the colloids as 

vortex bulls. 


р: V. Schauberger: Die Entdeckung der Levitationskraft, Implosion 1995 
Nr 112 und: 

N. Harthun:  NaturgemaSe Technik - Wege fur die Forschung nach 
Viktor Schauberger, Verlag Delta Design, Berlin 1996. 

<li>: Flanagan: Elexier der Jugendlichkeit, Waldthausen Verlag Ritterhude 1992, 
orig: Elixir of Ageless 


2 phenomenon of transport 


HO: the angle of the bond between 2 H molecules = 


104,5° 
angle of the bond in excited state = 109,5° 


electron orbital diagram of energy (excited Н.О) = 
most stable liquid crystal = 8 tetraeder = star of octaeder 


unprotected colloid artificially protected 
у colloid (soap molecule) 
x 


р. 
Colloid protected by albuminoids or fatty acids 
(in living systems) 


Fig. 4.11: Water molecules and water colloids 


tetraeder 
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4.11 Phenomenon of transport 


he vortex principle is self-similar. This means that the properties of am individual vortex 
also for the collection of numerous vortices again appear and can he observed in a similar 
‘manner. Thats why a vortex ball behaves entirely similar as an individual isolated vortex. 
"he same concentration effect, that keeps the vortex together, shows its effect for the 
vortex ball and keeps it together also. 

Something corresponding holds for a basic propery of potential vortices, being of a 
completely different nature. It is the property to bind matter in the vortex and сапу i 
away with the vortex. Well-known are the vortex rings that skilful cigarette smokers can 
blow in the air. Of course also nonsmokers can produce these air eddies with their mouth 
but these remain invisible. Solely by the property of the vortex ring to bind the smoke it 
becomes visible to the human eye. 

1 out potential vortex transports something then it rather should be а dielectric material, 
so preferably water. Therefore if in the environmental air we are surrounded by potential 
vortices that we can detect for instance as noise, then they are capable with their 
phenomenon of transport", to pick up water and to keep itin the vortex. In this way the 
atmospheric humidity is explicable as the ability of the air particles to bind comparatively 
heavy water molecules. If the vortex falls apart then И inevitably releases the water 
particles and it rains. This is merely a charming alternative for the classical representation 
‘without claim to completeness. 

Already the Romans have made use of this phenomenon to find water and sources. About 
/^ (from 23 BC) in his th book about architecture writes: "Before sunrise one 


this Vin 
has to lie down on the earth at the places, where to search for water. and опе has to look 
atthe area... Then one has to dig at the place where there appears curling and in the air 

Tising moist steam. Because this characteristic сап not accu at a place where there is no 

water”. The at a certain time of day and in certain seasons occasional in meadows and com 

fields observable streaks or circular mostly moist places with differing vegetation, have to 

be judged as an infalible sign for the existence of this phenomenon. 

This phenomenon of transport again appears for the discussed water colloids. The 
involved water molecules form a spherical object with a negative charge. They tum their 

negatively charged side to the outside and point with the positively charged end in the 
direction of the middle of the sphere. There, no longer discernible from the outside, a 
negatively charged ion can be, that is stuck, that no longer can escape and that gives the 

whole colloid a characteristic property. In this way nature knows various water colloids 

‘that constitute plants and animals. Ви starting at a temperature of 41°C the liquid crystals 

fall apart. This mot by chance is the temperature at which a person dis 
Already 10 millivolts per liquid crystal suffice for the electrically induced death. 

"The to a colloid identical structure we find in the structure of the atoms. Here the atomic 
nucleus is held in the inside of a vortex-like cloud of electrons, the atomic hull. Well hit 

‘the phenomenon of transport a last time, when we derive the elementary particles. For the 

photon is already discernible the tendency of an elementary vortex, to take another vortex 

in its inside. Merely because the electron and positron are evenly matched a stable 
configuration is prevented for the photon. 


<: Vitruvius Pollio, Marcus Ten Books about architecture, WEG 1987 


та vektoranalysis 


In chapter vortex calculation used differential operations: 
field pointer (vector = bold): 
MOTE e T ee 
Gradient of the scalar function of position V: 
Brad V = ey ВУ ах + e: BV/by + er бу] 
Divergence of the vector A: 
div & = оА/ох + DA [By + 08/02 
Curl (vortex density) of the vector A: 
rot = ec Auf êy 84.159 + 
(oo ey Аба BAsJ6x) + 
e (BAy/Bx— BA) 
Laplace operator A: 
AA = A/Ê + вуду + A/a 
arithmetic rules: 
AA ~ grad div A — rot rot A 
аттиА = 0 


АХВ --BxA 
dw(AxB) = BrotA-ArotB 
rot (AxB) = (B grad)A — (A grad)B + A div B - B div A 


AXBXC) = ВАС) САВ) 


+ important equations are given in а box 
* nzu-cauatians are underlined twice. 


Fig. 5.0: Collection of formulas for vector analysis 
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5. Derivation and interpretation 


Vortices cause big problems to every measuring technician. They have the unpleasant 
property to whirl around the sensor even if it is as small as possible. Vortices avoid the 
Smallest disturbance and then can hardly be detected reproducibly. 


From the well-known eddy current we know of this problematic. Instead af the vortex, we 
are forced to measure and analyse any effects that arise from the vortex. These can be 
measurements of the eddy losses or effecis back on the stimulating field. But only 
provided that the effect асај occurs 

"The prerequisite for an increase in temperature by eddy losses is that the vortex falls арап. 
In an ideal modium it unfortunately will not do us this pleasure. 


As vex of the dielectric the potential vortex will find fairly ideal conditions in air or in 
‘water. How should a vortex be detected, if it does not produce any effect? The classical 
measuring technique is here at its wits end 


From the duality to the well-known eddy curent and by means of observation in the pre- 
vious chapters numerous properties of the potential vortex have been derived. But these 
are not all the properties, The mathematical calculation of the electric vortex field, that we 
‘want to tum to now, will reveal stil further meaningful and highly interesting properties. 


The observation is important, but it cant replace an exact calculation. A strictly mathe- 
matical derived result has occasionally more expressiveness than a whole book full of 
explanations. It will be a big help to derive and to discuss the field equation that all 
considerations are based on. 


We facilitate the mathematical work by vector analysis. Therefore it is useful that we 
choose the differential form (equation 5.1 and А) instead of the integral form (equations 
Sai 32 ep. 38) 


тв fundamental field equation 


1. Ampése's law: 
rot H + 80/54 

with H =н) 

and Ohm's law: j -с-Е 

dielectric displacement: D = c. E 

relaxation time: m = e/o 


rotH = =. (E/u + 58/5) 


2. Faraday's law of induction (extended according to duality 
-rote = B/t + óB/ót 

with E = Ет) 

and the Пих density: B-u.H 


-rote = в. (Нут + 8Н/8 | 


-rotrotE = р. (1/52) rot H. + н. ö(rot H)/öt 


insert equation 5.1" 
-rotrotE = p.c (Бутта + (1/12) 8E/Bt + 
+ (fn): 5/8: + 826/58) 


Fig. 5.1: Derivation of the fundamental field equation. 
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5.1 Fundamental field equation 


Well start from Amperes law which provides a value for the current density at any point 
pace and this value corresponds to the vortex density of the magnetic field strength 


тин = j+ ора en 
ret use Ohm's а j-et. im 
e deleri displacement: Dn E 
iie relaxation time: ute, аз) 


er indicates how fast the curent eddies decay. Зо би we сап fll back upon well-known 
Jetsons 
fe rst is: тин = e- En + SERD can 


"The new electic field vortices demand the imrodhciom of a corresponding time constant 
tau, that should describe the decay of the potential vortices, as an extension. The extended 
Faraday law of induction now provides а potential density, that at any point of space 
corresponds to the vortex density of the electric field strength: 


| -mE = вл, + МЫ 

one ax dens Bayt өз 

ҮТ 

ED o equations: 3D вө 

e osi ариу бе to ution 547 
LIE вз 


diver equation 5.1", we obtain: 


поток = ро (nits + QA: BERL + AER SES) (559) 

which according to the mles of vector analysis can sill be further simplified: 
rot rot E grad div E , where we should remember that the divergence has in 

Vanish (div E = O. fig, 32, equation 37 ), should the corresponding field vortex be 

inserted! 

Furthermore the following well-known abbreviation can be insened: | а = e (56) 

With that the relation with the speed of light с simplifies to the sought-for field equation: 


эк e = FEAE + П) а + AaB + Be 
“oe CM COS M en 


L 
"This equation describes the spatial (a) and temporal (b, с, d) distribution of a field vector. 
її describes the electromagnetic wave (a, b) with the influences that act damping. As 
dumping terms the well-known eddy current (c) and in addition the newly introduced 
potential vortex (d) appear. 


тв | mathematical interpretation! 


Field vector:y = E, Н, j, B or D 


1. elliptic potential equation: 
(Stationary:t —- = resp. 8/6: = O) 


ea 


2. hyperbolic equation: 
(undamped wave equation) 


69 


3. parabolic equation: 
(vortex equation) 


Ayee = (1/95 
SA OTET] 


[27] 


decay time of the eddy currents 
relaxation time: = в/а 6a 


decay time of the potential vortices 
relaxation тела ~ jı o em 


Fig. 52: mathematically divisible individual cases, 
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52 Mathematical interpretation of the fundamental field equation 


Every specialist will be surprised io find the Poisson equation (a, e) again as а term im the 
wave equation. This circumstance forces a completely new interpretation of stationary 
fields upon us. The new damping term, that is formed by the potential vortices (d), is 

sanding in between 

Let us start with a mathematical analysis. We have applied the curl to equation 5.4*, then 
inserted equation 5.1* and obtained а determining equation for the electric field strength 

Е. Of course we could as well have applied the eurl to equation 5.1 and inserted equation 

Зд This would have resulted in the determining equation for the magnetic field strength 

н 

Jf ме insert Ohm's law (52) and cancel down the specific conductivity, or we put in the 
relations of material (35) or (36) and cancel down by u respectively g, then the field 
equation cam likewise be written down for the current density j for the induction В or for 
the dielectric displacement D. 

jus is phenomenal that at all events equation 57 doesn't change its form at all The field 
vector is thus arbitrarily interchangeable! This circumstance is the foundation for the claim 
of this field equation to be called fundamental. 

Tt does make sense to introduce а neutral descriptive vector У as a substitute for the 
possible field factors E, H, j, Bor D. 

"The fundamental field equation 5.7 consists of three different types of partial differential 
equations: a hyperbolic (b), a parabolic (c and d) and an elliptic (e) type. On the left-hand 
side each time the Laplace operator (a) is found which describes the spatial distribution of 
the field factor. 

"The potential equation of the elliptic type (e) is known as Poisson equation. lt describes 
the stationary borderline case of a wom off temporal process (t == s, resp. 5/81 O). 

‘With this equation potentials and wolages сап be calculated exacüy like заботы electric 
carens (GB). 

"The hyperbolic equation (b). known as wave equation, shows a second derivative to time. 
Which expresses an invariance with regard to time reversal; or stated otherwise: the direc- 
tion of he time axis can be reversed by a change of sign of t, without this having an influ- 
ence on the couse of frequency. Wave processes hence are reversible. Equation 57 makes 
clear that a wave without damping by по means can exist in nature. For that both time 
constants (т, and 13) would have to have an infinite value, which is not realizable in 
practice. Seen purely theoretical, undamped waves could withdraw themselves from our 
measuring technique (55). 

Both vortex equations of the parabolic ype (€ and d) only show a first derivative to time. 

With that they are no longer invariant with regard to time reversal. The processes of the 
formation and the decay of vortices, the so-called diffusion, are as a consequence irre- 

versibl. Seen this way it is understandable that the process of falling арап of the vortex, 

where the vortex releases йз stored energy as heat e.g in form of eddy losses, can not take 

place in reverse. This irreversible process of diffusion in the strict thermodynamic sense 
increases the entropy of the system (5.10). 

Because it poses ап useful simplification for mathematical calculations, often the different 
буре of equations are treated isolated from each other, But the physical reality looks 
different. 


» physical interpretation! 
field vectors = E, Н, j, B or D 


1. Borderline case: no conductivity (vacuum) 
(a= O; Ми ej: = Oy 


Jud = вне = Qué. | 
лл 


баз 


(damping by potential vortices) 


2. Borderline case: ideal conductivity (superconductor) 
(Мо = O; Ife = Ор 


ETE 
€————— 


ipie: i TON 
ПЕРЕ SERE ou] 


баг» 


(damping by eddy currents) 


3. Diffusion equation 


д = (1/9-8v/8t + ys 


er) 
(vortex) 


Fig.53: Two borderline cases of the damping of waves 
and 
the diffusion equation for the decay of vortices 
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5.3 Physical interpretation of the fundamental field equation 
In nature the different types of equations always occur in a combined manner. 


1. Lets take the concrete case of the particle-free vacuum. Here the specific conductivity 
is zero. The relaxation time constant € = 200 responsible for the decay of vortices tends 

towards infinity according to equation 53 and the terms (c) and (e) are cancelled from the 
field equation 57. What remains is the by potenial vortices (d) damped wave equation (b) 
(equation 5.12), 


2, The reverse case (wili t — £) will consequently occur in materials without 
resistance, super conducting materials. We now are dealing with the well-known case of 
the wave damped by eddy currents (equation 5.12), 


Virtually all in nature existing materials however dont fulfil these boundary conditions, 
from which it follows that both damping tems always occur together and in addition the 
stationary term (e) becomes active. 

Ibis true that every antenna demonstrates that the electromagnetic wave is convertible in 
high-frequency alternating ситем and voltages, which then are amplified in the receiver. 
Bur until this fundamental equation was written down it however was not understood that 
this transition takes place by means of a vortex. Used are either antennas from well con- 
ducting material, or wave guides and hom radiators, which only have a minimal conduc- 
tivity, because they аге filled with air. Actually the wave can be converted in two dual 

ways, by means of the rolling up to current eddies or to potential vortices (fig. L4) 
Now. we finally are capable tn explain, why wave guides make possible a better degree of 
effectiveness: Owing to the concentration effect ol the potential vortex the HE-pawer is 
bound in the inside and not emitted until the antenna is reached as happens fora wire for. 

reason of the skin effect. 

Therefore, physically, one has 10 imagine this relation, which describes the transition of an 
electromagnetic wave into a vortex, in the way that the wave spontaneously can roll up to 

а Vortex in case it is disturbed from the outside. The more vortices ate generated, the 

larger consequently is the damping of the wave (equations 5.12 and 5.12") 


з, The life span of the vortices is limited and is determined by the electric conductivity. 
The at first stored vortices decay with their respective time constants, This process is 
described by the diffusion equation 5.12**. The final stage of the decaying vortices 
finally is described by the Poison equation (а, e: equation 5.8) 


If the vortex falls apart, it converts the in the vorex stored energy in heat, These processes 
are known from the eddy current. We speak of heating loses, that the stationary currents 
Cause in the conductor material, 

But new is the concept that such vortex phenomena can occur as dielectric losses im 
Capacitors or in the air, The microwave oven or induction welding are good examples of 

this, 


= phenomenological interpretation 


concentration of electrons at da 
in be cii 
m 

p: oo 


өю 


4 ат 


ia DSL JV |] 


do av w w O 10 
concentration of electrons [elem] 


ig. 5.4: The dependency on height of the ionisation 
the 
mosphere for medium latitudes ^^ 


left curve: ога minimum of sun spots 


right curve: for a maximum of sun spots 


EI НЕ Konig Unsere Umwek неона, 5- Aufl. Bild 6, 
Seite 1, Verlag Moos & Partner Milachon, ISBN 3-89164-058-7 


Derivation and interpretation m 


5.4 Phenomenological interpretation of the fundamental field equation. 


How does a damping by vortices take effect in practice? Fist of all we notice that the 
reception of broadeastings pets worse. "The information signal is neglecable regarding 
the noise" explains the radio engineer and means, the number of vortices increases at the 
expense of the wave intensity. 

Why, does the pupil as, is i so cold in space? There the sun shines day and night and in 
addition much more intensely than on earth! The correct answer would have fo read that 
because of the extremely small conductivity no diffusion process can take place, We owe 

the warmth on our earth solely the here taking place decay of vortices. Responsible is the 
conductivity of the atmosphere. 

in GO km to 500 km height aver the earth's surface, the region which is called the 
ionosphere, the gases predominantly exist in ionized form. There a very good conductivity 
prevails and eddy current losses are the result. Correspondingly high are the measurable 
temperatures. Besides the diffusion process the eddy currents сапу out а damping of the 

Cosmic radiation. We say the sunlight is filtered and reduced to a for nature bearable 
intensity 

Ви not all frequencies are damped in the same way (fig. 2-8). We observe a blue shift, if 

we look into the actually black sky. The blue sky doesnt show any spots or clouds, The 
reason isto be sought in the skin effect af the eddy currents, which strive outwards. Since 

то edge of a conductor is present here, no skin сап form. The vortices spread evenly over 

the ionosphere 

"The potential vortex however is able to structure. It merely needs a bad conductivity and 
this finds in lower heights between 1 km and 10 km. It damps the wave and with that 

also the light, for which reason we say it becomes darker, the sun disappears behind 

louis. 


The clouds well visibly form the discussed vortex balls and vortex stings. Clouds can 
form virtually from the nowhere during intense solar irradiation, Le. the waves can гой up 

"o vortices. But as a rule this takes place above the oceans. Here also the phenomenon of 
transport has an effect. Because of the high dieleetricity the water surface favours the 
formation of potential vortices. So the vortices bind individual water molecules and carry 

them away. la diffusion proces takes place, in which the vortex decays, then it rains, 

"Thi сап happen in two different ways: 

1. Either the conductivity increases. 1f for instance during intense solar irradiation air ions 
form, the sun is able to break up clouds and fog. Or when the air is raised in higher 
layers with beter conductivity, because a mountain forces this, then it rains at the 
mountain edge 

2. For potential vortices the electric field is standing perpendicular to them. If at one point 

an exceptionally lot of vortices join together, which let the cloud appear particularly 
dark to black, then the danger exists that the ionization field strength {or air is reached, 

їп which сазе a conductive air channel forms along which the stored up charges 

discharge. Also lightning is а diffusion process, in which potential vortices decay and 

rain can fom. 

Th connection with the electromagnetic environmental compatibility great importance is 
tributed in particular to the storage and the decay of electric vortices. There not only is 

‘an academic-scientific interest in the question, how many potential vortices are generated, 

how many are stored and how many decay, il we make a telephone call with a handy, if 

we are staying under а high tension line or if we are eating fond, which has been heated 

up in а microwave oven. The necessary mathematical description is provided by the 
fundamental field equation 7. 


м atomistic interpretation! 


force of attraction, 


Elektron е^ 


Fig. 55: The structure of atoms in the view of the 
fundamental field equation 


condition for equilibrium: т Ta [2] 
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55 Atomistic interpretation of the fundamental field equation 


Lets again tum to the smaller, the atomistic dimensions. Here positively charged protons 
зай negatively charged electrons are found. Both are matter particles and that means that 

жеп from the outside both have the identical swirl direction: For reason of the unequal 

‘charge conditions they апас each other пола and according to fig, 49 roate around a 
опитот cene o mass as dilerendly heavy pair. Chemists say: "ihe ight electron orbits 

the heavy atomic nucleus”, With small balls they y to explain the atomic scu 

Baut the model is no good: it contradic causality i the most elementary manner We are 
dealing withthe problem that according tthe laws of electrodynamics a сереш ћу 
Accelerated electron should emit elecromagnei waves and continuously lose energy, o 
Eventually plange ita the nucleus. 

Our experience teaches that this fortunately is not wue - and Niels Bohr im arder to save 
‘is model f the atom was forced to anna the laws of physics with a postulate founded im 
arbitrariness 

‘Actually this sate only exists for a very short time and then something unbelievable 
appe: the electron. cant be йода as an individual pamcle anymore. ^l К 
Seared over he letum ойе. do canain people ыу; "i possess dl maur sae 
Hsuenberg. Besides the corpuscular nature the lecion should im case of is "second 
лае” [orm а mater wave, “the poston of the elec is to be looked st as a resonance 
‘which is the maximum о explain us de Bogle amd 
Schradinger 

“These explanations can hardy convince, 1f the electron loses is particle nature in its 

Second nature, then И also will lose typical properties, like Tor instance ts mass and И 

charge. but this is not the case. а 

‘Tit vortex theory provides clear and causal answers: if the electron were a ball it con- 
Чону would lose energy, therefore another configuration forms that does not know 
this problem. Here the phenomenon of transport fakes an effect. The elecron opens i 
‘ore cens amd takes ihe tiny protons and neutrons as atomic nucleus up into sel The 
Bakr electron orbit with tat is fot path anymore, but is occupied by the whole panicle 
as spherical shell. This is confirmed by the not understood measurements exactly ike the 
{hots of individual rome йй te scaning elec microscope, 

But now an electron does in is nie have the opposite swirl direction as the proton seen 

from the outside. As a consequence a foree of repulsion will occur, which can be 
interpreted as the to the outside rete current eddy, бе force of atracion far reason of 

the opposite charge works in the oppose direction and cam be interpreted as the potential 
pu 

TE bath vortices are equally power uu (ax 

i Voi биш e Bier ai ne uml) k ds dir ie which ye clam 
Stom ins stable чле. 

it probably will be a resule of the incompatible swirl direction, why а ven big distance 

results, i ihe electon becomes an enveloping electron. On such a shell not 100 many 
Electrons have room. Because af the rotation o their own, the electron spin, they юта 
magnetic dipole moment, which leads toa magnetic anraction of two electrons if they put 

thew spin espa 

Е one another ring рай they form two halfahells of a sphere 
Sod with that occupy the innermost shell inthe hall of an atom. H the positive charge of 
the nucleus i sill not balanced with tha, then other electrons s left only te possibilty in 
form another shell Now this next electron takes the whole object up imo isl. The new 
shell йез further on be outside and naturally offer room to mor as only two vortices. 


ы Klein-Gordon equation 


approach: 


Eiet = wing et 


with w = It = (а *1/9)2 
we insert the approach 5.17 and its derivations: 
BE/8t = -0y e+ (в/в) et 


в/н 


oF ye = 20: By/at) e + Gy e © 


into the fundamental field equation 9.7: 


АЕ. с^ = B/S *(1/n) - 88/54 + (1/1) - BE JSt + Е/ттә 


and divide by e*t: 


Avi = vun f= 
оу. 1/1 19) 
+ Путь Ls) аууб 
+ î - 20B + iiy [8 


ert the frequency according tn equation 5 18: 


Avg ть а 
19/2): (e+ 1/ оја 
Ву 1/3) ВЫ, 
+ 9/4) - (1f Lf 
= @/ + Lea) - дуја + 824/812 


summarized with equation 5.18: 


Ay = утау + баруда 


Fig. 5.6: Derivation of the Klein-Gordon equation (5.20) 


from the fundamental field equation (5.7) 


Derivation and interpretation a 


5.6 Derivation of the Klein-Gordon equation 


"The valid model of the atom today still raises problems of causality, as has been 
explained. An improvement was provided by an equation, which was proposed by the 
mathematician Schrodinger 1926 as а model description. This equation in this way missed 
the physical root, but it nevertheless got international acknowledgment, because И could 
be confirmed experimentally. Looking backwards from the result then the physical 
interpretation of he probability density of the resonance of the waves could be pushed 
afterwards. 


вау = U y= 0/21) Ay G1) 

‘The Schrodinger equation is valid for matter fields (of mass m), while the interaction 
"with а ouside force field the energy U indicates, It can be won from a wave equation by 
conversion, which possibly is the reason why it usually is called a wave equation, 
although in reality i is a diffusion equation, зо a vortex equation! 

For the derivation Schrodinger gives the approach of a harmonic oscillation for the 
complex wave fonction: 


win 
if he entire time dependency can be described by one fmqeny f = Wh 
(de-Broglie relation): © RE = W-2n/h = WIN 


“The high-put goal is: if de structure of the atom is determined by the fundamental field 
equation 57 then ame should be able to derive the experimentally secured Schrodinger 
equation and to mathematically describe the decumed special case, Alo we select at fist 
an approach periodie in time: 

Bed = wee [ean 
wih o tle = Qe even cus) 
We inser: the approach 5.17 amd its derivations into the field equation 5.7 and divide by 
the damping terme“ 
Aye = wis = sys e Msg + Cf + BSD + 

+ hy - b в 

1f as the next sep the angular frequency according Io equation 5-18 is inserted, then 
summarized the provisional intermedi result es: 


A = vius - asy + Pi? |620) 


"The derived equation 5.20 represents formally seen the Klein-Gordon equation, which is 
used for the description of matter waves in quantum mechanics and which particularly in 
"he quantum field theory (e.g. mesons) plays an important role. Even if it often is regarded 
a the relativistic invariant generalization of the Schrodinger equation, itat a closer lok is 
incompatible with this equation and as “genuine” wave equation it is not capable of 
eating vortex problems corr ee the with the Schrodinger equation calculable 
‘quantization of our microcosm 


в time dependent Schrodinger equation 


Schrödinger approach wird 
with: f = W/h; de-Broglie relation: 
о = 2af = W.2x/b = W/& Û 


а ем & 


the derivation: 
ФЕ = cio y 
rewritten for v; 


у = ffo) + By/at ¢ 
2, derivation: 
Bay /St2 = -io By/Bt [ 
inserted in equation 5.20: 
Ay -cè = ут -2i0-üvf&t [ 


= sought-for Schrödinger equation (usual notation]: 


ish. By/ét = U -y ~ 2/2) ` Av [ 


comparison of coefficients is needed: 
Einstein relation (with the speed of light c 


with (516: W = мес = oh Г 
coefficient of ће 
imaginary part: -2io = 2(e/i) = 2ме/іһ — € 
comparison of coefficients 
for the T 
Teal part: luc = U. 2m/hè в 
kinetic energy of a particle moving with the speed у: 

ome = W-U С 
v = group velocity of the matter wave: 


hf/me = ho/me [ 
Bq 5.27: U = W- 4m(o/mc? 6: 
895.24 W = o-h; (ho/mc)- с; resp: m/h = в/с 


In eq.5.27* the sought-for coefficient reads (according to eq. 5.2 
U.2m/& -20/Ch.[o-h- т: е] 
= 2е/ев-[ө-в-% -a-h] 


= (oc ¢ 


Fig. 5.7: Derivation of the time dependent Schrodinger equation 


Derivation and interpretation = 


5.7 Derivation of the time dependent Schrodinger equation 


With the Schrodinger approach 5.15 and its derivations the derivation is continued: 


49: |, лз) 


[d бл) 


өбө ea) 
‘The for a harmonic oscillation won relations according to equation 5.21 and 522 are now 
inserted ito equation 320: 


"This is already the sought-for Schrodinger equation, as we will see in a moment, when 
we have analysed the coefficients. Because, besides equation 5.16 for the total energy W, 
also the Einstein relation is valid (with the sped of light су 


Wo misa 629 
же can replace the coefficients of he imaginary part by: 
209/0 = 20018625) 


"To achieve that equation 523, as required, follows from the Schrodinger equation 5.14, a 
comparison of coefficients is carried ош for the real рап: 


Vane = Uzmi [в 


1 thc kinetic energy of a particle moving with the speed vis 
Kom = W-U (527) 

then acccarding to De Broglie this particle has the wavelength hmv. The consideration of 
the panicle as matter wave demands an agreement with the wave length of of an electro- 
magnetic wave (with the phase velocity c). The particle hence has the speed v, which 
corresponds with the group velocity of he mater wave: 

у = hilme = ha/mc . (62) 
it we insert v inm equation 527 

U= № в nho fmc. 


According io equation 524 on the one hand the total energy is W = w + h and on the 
other hand the relation 528 gives (ho/mc)* с repim/h = w/e 

Inserted into equation 527* the sought-for coefficient reds (according ta eq. 526): 

К 


o/h [ah — % ome] 
Зоб loch — #4 col 


[353 (529 


90 time independent Schrodinger equation 


‘comparison of coefficients 5.26 is fulfilled if: 
1 


ljwuc = U.2m/b) = (o/c)? в 


the angular frequency is given by equation 5.18. Therefore has 
be valid: 
П 


Мат = а ор в 
resp. ' 
Tee = и ааа) D 


arithmetic average = geometric average, if: 


T à 


is valid. Eq. 5.23 is divided by c? and 
eqs. 5.30 and 5.25 are inserted: 


Ay = О-у: Qr ie] + фо) 54/54 pr 


= time dependent Schrödinger equation 514. 


replace Sy/St ace. to eq, 5.21 with а = W/h ace.to eq. 5.24: 
Ay = Uy- (2m/b3) + (2m/ih}-y- Ci) -W/h в. 


Schrodinger approach 5.15 for the function of position (г): 


AQ (U2m/& - W-2m/b) в 


e 


тва - 0:6 С 


= time independent Schrödinger equation. 


Fig. 5.8: Derivation of the time independent Schrodinger equation 


Derivation and interpretation з 


5.8 Derivation of the time independent Schrodinger equation 
The goal is reached if we are canable to fulfil the comparison of coefficients 5.26: 


Шаал = (ole? = Vine 63 


The angular frequency w is given by equation 5.18. Therefore has to be valid: 


Mins Ê = 1/23) 


EI 


diss 62) 


As is well-known the arithmetic and the geometric average only correspond in case the 
Variables are identical. In this case, as already required in equation 5.13: 

ж = 0613) 

has to hold. 

From this we can draw the conclusion that the Schrodinger equation is just applicable to 

the described special case (according to eq. 5.13) in which the eddy current, which tries 

to increase the particle or its circular path and the potential vortex, which keeps the atoms 
together and also is responsible for the stability of the elementary particles, are of 
identical order of magnitude, 


Asa check equation 5.23 is divided by cand equations 5.30 and 5.25 are inset: 


Ay = Uw: Gm D+ (олу аут (бл) 


“This is the time dependent Schrodinger equation 5.14 resolved foe A 


Next we replace yl according to equation 521 with =} Га асс to equation 524 


Ay = Оут Amih y-C D Wb as) 

1f ve separate the space variables) from time by the Schrodinger approach 5.15 we 

pus 

Аф = (URI = W-2m/E)-à 639 

This quation 5.34 for the function of space coordinates@{r) is the time independent 
Schrodinger equation 


Аб = -2miW W-U |639 


"The solutions of this equation which fulfil all ihe conditions that can be asked of them (of 
finiteness, steadiness, uniqueness etc), are called eigenfunctions. The existence of 
corresponding discrete values of the energy W, also called eigenvalues of the Schrodinger 
‘equation, are the mathematical reason for the different quantum postulates. 


Interpretation of the Schrodinger equation 


H 
Ен 
gc 
Ei 

J 


Sf m=2 Sf m-l Sf 


О 
x 
H 
H 
E 


Fig. 5.9: Photographs of models of the probability 
densities for 

different states of the hydrogen atom. 

The densities are symmetrical if rotated around the 
vertical axis 


taken from: 


v. U. Grama Waler Grundlagen der Amphysik 
AVG, Frankfurt а. M. 1971, P. 190. 


Derivation and interpretation эз 


5.9 Interpretation of the Schrodinger equation 


The interpretation of the Schrodinger equation is stil disputed among physicist, because 
the concept of wave packets contradicts the corpuscular nature of the elementary particles, 
Further the difficulty is added that wave packets at a closer look never are connected, run 
apart more or less fast, and really nothing can hinder them doing that. But for a particle the 
connection represents a physical fact. Then there can be no talk of causality anymore. 
The monocausal division imo two ‘diferent levels of reality, im а space-imely localization 
and in an energetic description, does not represent a solution but rather the opposite, the 
abolition of the so-called dual nature. As has been shown, the potential vortex is able ia 
achieve this with the help of its concentration effect 

But from the introduction of this new field phenomenon arises the necessity to interpret 
the causes for the calculable and with measuring techniques testable solutions of the 
Schrodinger equation in a new way. Laws of nature do not know a possibility to choose! If 
they have been accepted as correct, they necessarily have to be applied. 


Three hundred years ago the scholars had an argument, whether a division of physical 
pheomena, like Newton had proposed it, would be allowed to afterwards investigate 
them in the laboratory individually and isolated from other influences or if one better 
should proceed in an integrated manner, like for instance Descartes with his cartesian 
vortex "theory. He imagined the celestial bodies floating im ethereal vortices 
One absolutely was aware that the whole had to be more than the sum of every single 
realizaton, but the since Demokrit discussed vortex idea had to make room for the 
‘overwhelming successes of the method of Newton, And this idea after 2100 years was 
stamped, to in the meantime almost have fallen into oblivion. 

Today, where this recipe for success in many areas already hits the limits of the physical 
possibilities, we should remember the teachings of the ancients and take up again the 
Vortex idea И of course is true that only details are calculable mathematically and that 
nature, the big whole, stays incalculable, wherein problems can be seen. 

If we consider the fundamental field equation 5.7, we find confirmed that actually no 
mathematician is capable o give а generally valid solution for this four-dimensional 
partial differential equation. Only restrictive special cases for a harmonic excitation or for 
‘tain spatial boundary conditions are calculable. The derived Schrodinger equation is 
such a case and for us particularly interesting, because itis an eigenvalue equation. The 
eigenvalues describe in a mathematical manner the with measuring techniques testable 
structures of the potential vortex 

Other eigenvalue equations are also derivable, like the Klein-Gordon equation or the 
ionville equation, which is applied successfully in chaos theories. So ош view opens, if 
chaotic systems like turbulences can be calculated as special cases of the same field 
equation and should be derivable from this equation. 

‘The in pictures recorded and published structures, which at night should have come into 

being in com fields, often look like the eigenvalues of a corresponding equation. The ripe 

sors thereby lie in clean vortex structures flat on the soil. Possibly potential vortices have 

charged the ears to such high field strength values that they have been pulled to the soil by 

the Coulomb forces. 


proot 


Consequences resulting from the derivation of the Schrodinger 


equation from the fundamental field equation 5.7: 


1. Amy experiment which confirms the Schrüdi 
lequation is with that able to confirm at the same time 
discover vor 


the. 


is of the. 


Р. Properties of the atomic hull and of the atomic nucleus) 
lwhich can be described with the Schródinger equation, 
jean as of now be interpreted as an electromagnetic 


|3. There exist no particles or wave packets from 
(waves, but only configurations consisting of io 
ices and current eddies. _ 


The relation between the energy of oscillation and the mass is 


described by the relation named after Albert Einstein 


Esm . (612524) 


Fig. 6.1: Derivation of the Schrodinger equation, 


power of proof and consequences 
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6. Theory of objectivity 


6.1 Proof 


A new theory only has chances on acknowledgment if it is provable. For that physical 
phenomena in the sense of the new theory are calculated and independently of this 
experiments are being carried out. If the calculations are confirmed by reproducible 
measurement results, then with that the correctness of the approach is proven 

In the here presented case we have chosen the field-theoretical approach instead of the 

usual quantum physical approach. As a consequence of this we had found as a new 
phenomenon the vortex of the electric field. With regard to the normally used Maxwell 

theory this resulted in changed field equations in a dual formulation. If both equations, 

each of which describes a source-free vortex field, are inserted into each other the result is 

эп only in time and space formulated, generally valid and hence fundamental field 
‘equation (57, fg, 51) 

‘This equation has many special cases; one of them, the Schrodinger equation, could be 
derived by using an approach which was harmonic in time. We renounced to give special 
Solutions of the Schrodinger equation, because these are primed in numerous text books 
On the other hand experiments are known, which are capable to confirm the theoretical 
solutions and this to prove the Schrodinger equation, The eigenvalues of the equation 
describe for instance the shell-shaped structure of the atoms with the by Niels Bohr given 
E 

Now this already proven equation was derived from the new field-theoretical approach, 
"Thus for the special case, the area where the Schrodinger equation is valid, the new theory 
can be said to be proven (fig. 6.1). 

We still are not content with that and put another stone on top: we will calculate the 
‘quantum properties of the elementary particles for ourselves. These until now have only 
been measured. Today is merely sought for symmetries and for models of explanation, like 
eg. the quarichypothesis. From a calculation science is miles and miles away. We will 
‘compare the calculation results with the measurement values, Then everyone can check 
and compare for him ос herselt, 

‘The conditions in an elementary particle are completely different, Here it concems the 
vortex itself, whereas the model of the atom merely describes vortex properties, so-called 
actions at а distance, The differences in size and distances for an atom lie more than five 
powers often over those of a particle! 

Here a new problem of causality comes to light, at which we now must have a critical 
look: the question of the by Einstein postulated constancy and universality of the speed of 
light. Seen from a relativistic and subjective point of view of an observer, Einstein by all 
means may be right. But may such a theory be generalized? How are the measurements 
‘concerning the speed nf light and the relativity of space and time to be judged when 
looking а them objectively? 

"The current measurements of speeds faster than light speak а clear language and represent 
э challenge (fig. 3.1, violation of the principle of causality по. 5). 


Е Law of conservation of energy 


‘The electron as a spherical capacitor (see fig. 4.3): 


62) 


field theoretical approach (vortex particles): 
The amount of energy bound in the inside of the particle is identical 
with the free and measurable amount of energy on the outside of 
the particle. 


(If the number of particles is left unchanged): 
In an isolated system the sum of the energy is constant 


(particle = electromagnetic vortex) 
Energy is a state description of electromagnetism. 


Fig. 6.2: Derivation of the law of conservation of energy 


theory of objectivity » 


6.2 Law of conservation of energy 


Let the starting-point for our considerations be the electromagnetic wave im a particle-free 
vacuum, Here no vortices appear, so that the plane wave can propagate undamped with the 
speed of light, and in this way a transport of energy takes place. Electric and magnetic 
energy each are the same magnitude. 

Lets now imagine the symmetry is disturbed as the wave is "slowed down" on one side. 
Asa possible result the wave rolls up to а spherical vortex. 

As we will see such a process is possible, for instance at impact on a strong field. Thus 

рап of the energy is bound in the inside. This part from now on withdraws itself from 

every possibility to measure it. We сап only measure the second part of the field energy, 

"ih which the particle interacts with its neighbourhood. 

We can assume tht 


The amount of energy bound in the inside of the particle is identical with the free and 


measurable amount of energy on the outside of the particle. 


The same energy W, = 051 MeV, we attribute to the electron for reason of its mass with 
the help of the Einstein relation (6.1), is also bound in its inside. This conclusion is also 
applicable to other elementary particles and with that to all mat 

We here again recognize the principle of the duality between the to the outside 
eddy current in the inside of the elementary vortex and the concentrating potential vortex 
on фе ouside. Thus also seen energetically both are of the same magnitude. 
Whereas in the case of the electromagnetic wave it concerns a symmetrical oscillation 
around "zero", by the process of quantization, by the rolling up to a spherical vortex, there 
forms an energetic state of space different from zero. The order of magnitude is 
determined by the number of elementary vortices, of which the particles and all matter 
Anti-mater forms the opposite energetic state and this again is for the particles of matter 
available in their inside in a bound form. 

Аз long as we do not artificially produce new elementary vortices and thus keep the 
number of available vortices constant, the energetic state will not change, or as it is 
formulated in text book: 

пап isolated system the sum of the energy is constant. 


Tue Taw of conservation of energy is not an axiom, Бы follows without compulsion from 
the vortex theory. It is not elementary, but a consistently derivable consequence of the 
field-theoretical approach, according to which solely the field acts as cause for all other 
physical phenomena, also for the conservation of energy! Because the cause of it is the 
electromagnetic field, the following has to hold: 


Energy is a state description of electromagnetism. 


ing 


Now we finally can explain why energy сап be converted. Different forms of energy only 
are different forms of formation of the same phenomenon! 

OF course this statement of the field-theoretical approach does not yet explain what, for 
instance, the temperature has to do with electromagnetism, 1 ask for some patience; no 

question will be left unanswered 


зв radius of the electron 


From 


c-r єз 


follows: 


EESTI TT wt RR 


Energy of a capacitor: 
№ = Que, 

written down for the electron (with the Einstein relation): 
We = eC. = mec? = 0,51 MeV 

Capacity of a spherical capacitor 

Ce =. Aare 

"classical" radius of the electron" is: 


re = fon 4n + We 65) 


0-10 


а бө 
in the case of Kuchling™ the radius of the electron is 

n = A1 10m 67 
Fig. 6.3: — Calculation of the radius of the electron. 


<i>: Mende, Simon: Physik, Gl. 10.39, VEB-Leipzig 4. Аш. 
> Kuchling Physik, GL. Att, VEB-Leiprig bis einschl 11. Auflage 1974 
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53 Radius of the electron 


For the crucial process, in which the electromagnetic wave rolls up to a vortex, it is for 
reasons of continuity to be expected that the velocity of propagation remains equal that 
thus for the vortex oscillation exactly like for the electromagnetic wave the speed of light 
is determining. The direction of propagation in the case of the vortex takes place 
perpendicular t0 the in fig. 62 shown field direction af the electric fed strength, Not even 

"n that both field phenomena differ. 

Summarizing: the propagation takes place with the speed of light c along a circular path 
with the perimeter [Û = 2e Therefore holds: 


en | 


L 


‘According to this equation the radius and with that the size of the electron is determined 
by the speed af light. Therefore the question of the size of the electron is raised. 


The energy interpretation predicts that for the theoretical case of a change of size the 
energy density in the inside of the particle is influenced that however the quantity of the 
Included energy remains unchanged. We therefore can further proceed from the 
‘assumption that the bound amount of energy is independent of he size of the particle! 


Consequently for the elementary quantum the energy W, = Q51 MeV is assumed, which it 
hasacccording to the Einstein relation W, = mc For the electron of mass m, the with 
measuring techniques determined value is inserted. 

"The spherical electrode of a spherical capacitor with the above given energy W, 
(according ло eq. 6:1) and the capacity C, (according to equation 6.4, fig, 63) represents a 

very realistic model of he negatively charged parce 

odis manner the classical radius of the стоя îs calculated to b 


затоа 
Ви in the case of Kuching it only is half this size”, what according to equation 62 
would mean that im the case of Kuchling the light would be on the way only half this 
Test “Therefore f on is careful, ове prefers to be silent conceming this delicate theme 
and it one honest, one adits not to know anything exact. 

Not only the electron bt also all the other elementary paces are according to de field 
theoretical approach formed fom concentrated potemisl varices For these equation 62 
hence has to hold in the same manna, so that more generalized we сап conclude: 


The speed of light determines the size of the elementary particles 


"This statement is incompatible with the assumption of a constant speed of light! Because 
then all elementary particles would have identical size. As is known, however, are the 
building parts of the atomic nucleus, the protons and neurons very much smaller than 
individual electrons. The constancy of the speed of light is to be questioned. 
‘This question is of such an elementary importance that we are not content with these 
considerations and im addition undertake a mathematical derivation im the sense of the 
field approach 


Ета Thomas Taco 


wo Maxwell field equations 


‘The Maxwell laws, source free (figures 3.2 and 3.3): 
DivD-O 67 and Div B= O 


Faraday’s law of induction | and Ampére's law 
Е-Е) with 1/u-0: | H= Hir) with j =0 resp. 1/1 = 


rot E = - 68/6! | (54) rot H = &р/й 6 


with: В-ин 69 and Р-ев Gi 


if we again apply the curl to equation 5.4 and insert equation 5. 
(cf. fig. 5.1, eq. 5.5}: 


-rotrotE = p- (rot Н)/8: = р: e+ 88/5 С 

thanks to missing divergence: div = O өз 
(Gig. 5.2) 

- wave equation: 


with the speed of light c: hee = de 


AE-c - E/E е 


Hite! walk = аноде тине = planê waive With 
direction of propagation: 


curl operation (in y-direction): with equation 5.4: 
тов = -dE/dx = —dB/dt 

with 6.8: dE = (dix/d):dB = v.dB в 

or generally: [E = vxB в. 


Fig. 6.4: Derivation of the laws of transformation 


<i>: Prof. G. Bosse in his text book in reversed direction derives the Faraday law 
fof induction from the law of transformation 6.10, which he again derives 
from considerations about the “Lorentz force, С. Bosse, Grundlagen der 
Elektrotechnik П, BI 183, Hochschultaschenbucher- Verlag, Mannheim 1967 
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Ба The Maxwell field equations 


The laws of transformation of the electromagnetic field shall form the starting-point for 
the coming up considerations. To exclude any doubt with regard to the interpretation, the 
equations will be derived from the Maxwell laws under the assumption that no sources or 
charge carriers are present (fig. 32 and 3.3) and as a consequence no current density (j = 
D B D he pem 
‘This corresponds to the vanishing of the time independent terms, which consequently are 
responsible for the occuring of force effects like e. the Lorentz force. Only at the end of 
this derivation we can understand the sense of this assumption (with I/x= 0 and 1 0). 
‘The procedure at first corresponds 10 that of fig. 51. Here the fundamental field equation 
ad been derived from Faraday's law of induction and Amperes law. With the 
assumptions made this time the in fig. 52 treated undamped wave equation is left (5.9, 
here 557) Whom the derivation is stil present can go in at this point 

Ina sufficiently great distance rom the source we ae dealing with а plane wave, in which 

the field factors only depend on the direction of propagation x. The Hertz wave is a 
transverse wave, in which the field pointers oscillate perpendicular to the direction of 
propagation and in addition stand perpendicular ta each other: 


aaa], вз) 
"hl apn to the bci ын pi, lf eye: 

те Тау: Тыз forte vastum ии enced QU сий opens ow 
ipod wih ny ln of to МУ 

чав = чиш = ава m 


The elation won ina mathematical way, with the speed fixed by (68), reads 
dE = (dxdt) гав = v* dB бз) 


The result of this derivation at first only is valid for the introduced simplification, for 
instance for the case of the transverse electromagnetic wave. Better known is арап irom 
that the generalized formulation, which among others by C. Bosse" is called law of 
transformation. 


Е 


узв (610) 


‘With Amperes law (5.1) we now should proceed in an analogous manner, The result is: 


но=-уур [ios 


This equation 6.10* is given among others by Simonyi ^" Now that we know, under 


"which circumstances these equations of transformation сап be derived from the Maxwell 
equations, the actual work can чал. 


TE: Simonyi, Theoretische Flakiratechalk, 7- Auflage VEB Verlag Berli 1979. 
рр. 921-924; In addition see chapter 27.8 in part 3 of this book. 


w Equations of transformation 


(61) 


(610) 


and 


We experience the magnetic field as an electric field 
and the electric field as а magnetic field 
simply and solely for reason of the same relative motion! 


The component of the direction of motion perpendicular to the 
area defined by the field pointers: 


E = ушн 
апа 

Н =-у:с:Е 
with the relations of material: 

BeaeH в: 

р-еЕ ой 
with the speed of light: 

ez us E 
additional field: 

E = -vpe B = Е «й 
resp. 

He = -W-e-u-H © = P/O H 6 
basic field: E resp. Н (atv = O) 
measurable overall field: (if v + O) 

E, = E+E, єз 
resp. 

Ho= H+H, (1) 

Fig. 65: Properties of transformation of the 


electromagnetic field. 
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65 Equations of transformation 


As a consequence af the in fig. 6.5 again writen down laws of transformation of the 
‘electromagnetic field (6.10 and 6.105) magnetic phenomena сап be traced back to electric 
phenomena and vice versa. The mathematical formulation reveals us the two sides of the 

Same medal and points to а perfect duality between both fields and their factors of 

Because а way exists, as is shown here, in which the equations of transformation can be 
derived from ihe Maxwell field equations, the same generally valid and extensive 
Importance should be atiibuted t them. They can with the same right be called the 
foundation of electromagnetism. Wherein does lie its message lor physics, the always 
curious researcher will ask? For that the relations of material 3.5 and 36 are Completed: 


[Е юн ею wi [и уне] бл) 

The here presented equations state, that we measure ап electi field strength E, if we are 
moving with regard i а masene feld Н wih the speed у and vice мша 
тһе "бесті and the magnetic Пе therefore prove to be am experience of the observing 
person and we an sy 


We experience the magnetic field as denie field and the elect field 


2s magnetic field simply and solely far reason of the relative motion! 


Lets assume, v is the component of the relative velocity (68), which stands perpendicular 
1а the area defined by the field pointers (58°), then the equations of transformation (6.5* 
with 3.3) now read 


E = vgeBean md H--vel (вше 
1f we are moving with the velocity v in a basic field which is present with the field 


strength E, then according io equation 6.11* we observe a magnetic field, which again 
according to equation 6.11 is to be interpreted as an additional electric field E: 


Ee 


In duality equation 6.11 inserted into equation 6.11% provides for the magnetic field 
strength а corresponding additional field Н: 


Мева E = EEE (6.12) 


ЕТЕТ em 


W e obviously awe the measurable overlap fields in a laboratory simply and solely to the 
relative velocity v with which the laboratory is moving. But now we must pay attention to 

the fact that a terrestrial laboratory rotates along with the earth that the earth orhits the sun 

and the sun again rotates around the centre of the milky way. Eventually the whole milky 

‘way son the way in the cosmos with а galactic, for us hardly understandable speed. I we 

further take into consideration that for every subsystem an additional field occurs as a 
consequence of the relative motion with regard to the super ordinate system, then ane 
additonal field fellows alter the next and overlaps this one. 

Lers imagine, the relative velocity could be reduced towards zero - and maybe we are 
moving around such a cosmic point - then here no overlapping field would be measurable 


SR derivation using vernos Hem i Caper ТЕ pari) 


E" Field overlap 


Additional field (from fig. 6.5): 


Е, = —(v%/ct)-E | and 


He = -H 


Superposition of the fields: 
The additional field (E, resp. Н.) overlaps the basic field 
(Е resp. Н) to produce the measurable overall field (E, resp. Ha): 


[I Eo = B+E = Е-(1-у/67) | en» 
Ho = H+ He = Н. (муе) 


transformed: 


(614) 


for the Lorentz contraction holds apart from that: 
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the proportionality: 
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Fig. 6.6: Тһе field dependency of the Lorentz contraction 
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6 Feld overlap 


Field vectors can be superpositioned, In this manner the additional field E, resp. H, which 
depends on the velocity, according to equation 6.10, overlaps the respective basic field (E 
resp. Н) to produce the measurable overall field (Ea resp. Ha) 


= 4267 | (ыз 


нен, = Нау) | азу 


да the result someting зирк, бе ааг (L^) appeux, which is wellknown. fom. 
the special hear fray ula instance appears ind Lone cuan 

etree Hh quaes fer йе cc Dekor and compere Wil ie i à риу 
пайа way, mer the Loren шмш won lengh силе 
(РА) = (then becomes clear tht the Lorenz comraction physically sen 
бода haps ke canes Б he changed Бе симдин wich а wah парце aped 


1 Peu 


e E H Ts 
“The equation is compalsionless consequence of known physical Iv. In this derivation 
actually no new factor was introduced and nevertheless a completely new picture for the 
баша! cene really reis 
In our observer system, where the field E exists, а rule has is prope length tn another 
system, which is moving with the speed v relative to the observer, as a consequence of the 
here prevailing field E the corresponding rule has a length 1. In which relation the factors 
stand to each other, is described by equation 6.4. Accordingly the following 
proponionaliy holds: 

| 

| 


EH x UF  |nm-w| em 


JE we are exterior to a very fast moving body with velocity v, we immediately can observe 
how this body for reason of its relative velocity experiences the calculated additional field 
and in this way experiences a length contraction. If the observer is moving along with the 
bady, then he purely subjective seen doesn't detect a length contraction, because he 

himself and his entire measuring technique is subjected to the same length contraction. 
From ihe axiomatic approach what would be, if the field, which itself only represents am 
experience, would determine perceptible space and its dimensions, quickly a fundamental 
realization can develop И the described experiences should coincide with real 
observations. 


E T Because Gs pol ОГ view The subjective suus af the observer 15 determining, 
и is not completely impossible that there is am error im the interpretation ol the 
uations of Чава отав (6.10 and 610°). But because we stared fram the same 
paint of view of the observer for the derivation of ihe length contraction from the 
Foren transformation, here the same error 1з tm be expected. In putting, both results 
equal (614) a like constituted eror on both sides will cancel out im any case and the 
теш! stays above all doubts! 


field dependent curvature of space 


macae) за fame] 68 


(Model): 
‘Two patticles of matter each in the field of the other particle. 


Two elementary particles or two accumulations of matter 
consisting of these are able to reduce the distance to each 
other for reason of their fields, which we interpret as а 
force of attraction. 


чане 
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B: (Example): The orbits of the planets in the field of the sun. 


Fig. 6.7: The influence of the field on interactions. 
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6.7 Field dependent curvature of space 


Lets assume, an accumulation of matter, as big as our earth, wanted to ly past the sun in 
the distance earthsun. But it would not succeed. Because the fields arising from the sun 
decreases with increasing distance and according io equation 615 as a consequence the 
size of the particles of mater increases. The planet hence is more strongly contracted on 
its side tumed towards the sun, as on the tumed away "night side”. It bends towards the 
sun and йз flight path becomes a circular path around the sun. That is the interaction 
known as gravitation! 


To an earth inhabitant this curvature reveals itself merely im the observation that the 
duration of sunshine at daytime is longer, than it would be expected to be under the 
assumption of the earth as a homogeneous sphere, In this context one willingly speaks of a 
curvature of space. Actually it is a curvature of mater under the influence of the field 
dependent length contraction. 

Exactly this contraction the planets owe their circular orbits around the sun and by no 
means the equilibrium of forces between the force of attraction and the centrifugal force 
(fg. 67 В), It obviously is a fundamental mistake to think that gravitation would causally 
be connected with a force effect! 

1f in this context, we speak of a force of attraction for the sake of our subjective 
observation, then we must realize that it merely can concem an auxiliary term founded in 
usefulness. 


A thought experiment should bring us clarity (fig. 6.7 A). The field, which surrounds 
every particle of matter, reaches till infinity bur becomes less effective with increasing 
distance. If the distance between two particles is 1, then one particle is in the field of the 
‘other particle. As a consequence of the field the length 1 reduces and in this way the size 
determining field increases, which again leads to a farther reduction of length etc. Аз а 
consequence it can be observed that both particles are moving towards each other. We 

Speak of a force of attraction, because we canit register the influence of the field with our 

In this way the consistent result that we and our environment at daytime must be smaller 
than in the night will as well remain hidden. We experience the effect only indirectly as 
gravitational pull of the earth. 


Because we dont see the cause of a subjectively observed force effect, for the 
romagnetic interaction, just as for the gravitation, the field dependency of the length 
ction will be responsible. Hence the following conclusion holds for both interactions 


"Two elementary particles or two accumulations of mater consisting of these are able to 
reduce the distance to each other for reason of their fields, which we interpret as a force 
of traction. 


Now the question still is open, why gravitation only knows forces of attraction, whereas 
the electromagnetic interaction also permits forces of repulsion and which are the causal 
fields for each 


ие electromagnetic interaction 


A: The field lines of the E-field for unlike charged particles 


WW 
INA 


B: The field lines of the E-field for equal charged particles 


The electromagnetic interaction of a particle is a result of 
the influence of the open field lines arising from it on the 
dimensions of space. 


Fig. 6.8: The influence of the open field lines of the E-field 
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68 Electromagnetic interaction 


А convincing answer to the open question provides us the analysis of the course of the 
field lines, on the one hand for charged particles and on the other hand for uncharged 
рий, ^ which do no panidpate in the electromagnetic interaction. 
На first we consider electrically charged particles, like e.g, electrons, protons ог ions. 

Then all in common is that the towards infinity running field lines of the electric field are 
open. With this field the particle is able to interact with its environment. We measure a 
charge and an electromagnetic force effect. In the case of unequal charges, as is well- 

known, a field amplification and attractive acting forces are observed whereas for equal 
‘charges а field reduction results and repulsion is observed. 


1f we make a connection between the field conditions and the electromagnetic interaction 
in the sense of the proportionality (6.15), then the particle in reality is able to influence the 
distance to other particles merely with the help of its electric field. For unequal charges a 
compression of field lines arises, in which one particle stays in the focussed field of the 

other and vice versa. In this way a contraction of all lengths occurs and the observable 

attraction happens (fig 68 A). 

For equal charges the opposite case is present, in which even a local field freedom can 
occur (fig. 68 В). Ifthe feld tends towards zero on the dashed line, then the distance will 

go to infinity (according to eg. 6.15). Consequently, the observable effect that both bodies 
go away from each other, will reach to infinity. 


Actually the elecromagnetic interaction proves to be a result of the field dependent length 


The electromagnetic interaction of a particle is a result of the influence of the open field 
lines arising from it on the dimensions of the space, in which it is. 


Jis important that the field lines are open, for which reason they are bent away from like 
charges and are directed towards unlike charges. Subjectively seen we find out that as a 
consequence of the field reduction repulsive force effects and as a consequence of the field 
compression attractive acting force effects are observed (fig. 6.8). 

The consequence of is every electric field is, as is well-known, a magnetic field standing 
perpendicular on it. The field lines of the magnetic field run parallel to the surface of the 
particle and have a closed course (fig. 69 A)! 

‘Therefore no magnetic poles form, which would be measurable. Seen from the outside the 
particle behaves neutral magnetically seen, because of the closed course of the field lines. 
‘An artificial field reduction and as a consequence observable forces of repulsion, like in 
the case of the electromagnetic interaction, hence in principle are impossible. 


The effect of the magnetic field thus is limited to a geometrical manipulation of the 
environment, namely the curvature of space, with which we have founded the 
phenomenon of the attraction of masses and of the gravitation. 


no Gravitation 


A: The oped field lines of the E-field and the ‘closed field lines of 
the H-field of an electrically charged particle (e.g. e-) 


B: The closed field lines of the E-field and H-field of an electrically 
uncharged particle (e.g. of the neutron n°), 


(Gravitation is a result of the influence of the field lines with a closed 
course running parallel to the surface of the particles on the 
dimensions of the space, in which they are. 


Fig. 6.9: The influence of the closed field lines of the H-field 
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69 Gravitation 


For uncharged, neutral panicles (neutron, atom, molecule etc) both the magnetic and the 
perpendicular on them Standing electric field lines have a closed course. Now both run 
parallel to the surface of the panicle (fig. 6.9 B). 

As is said, the density of field lines with a closed course cant be influenced from the 
outside. If we approach a particle, the consequence of an increase of the density without 
exception is a decrease of the linear measures and thus a lager force of attraction. For this 
case of field lines with a closed course, for which in general it doesnt give a field 
attenuation and no forces of repulsion, there holds: 


Gravitation is a result of the influence of the field lines with a closed course running 
parallel to the surface of the particles on the dimensions of the space, in which they are. 


Both interactions logically have an infinite range. Both form a whole in the influence of 
the fields on the size conditions. 

surely is of the greatest importance that for this derivation of the field dependency of the 
Lorentz contraction from the known equations of transformation of the electromagnetic 
field we could do completely without the introduction of new factors of description or 
neglects. 

Solely by consistent derivation and interpretation of the result the unification already has 
suceeded and the electromagnetic interaction and the gravitation could, with the derived 
field dependent Lorentz contraction, be traced back to а single basie phenomenon. Doing 
so we have to рау attention to the fact that the observer is subjected to the same Lorentz 
contraction as his measuring technique and therefore he can't see the field dependency at 
all. Merely as being an exterior observer it in rare cases will be possible to him to see the 
Curvature of space in the presence of strong fields. 


From this for an astronaut practical consequences result. If he namely would land on 
Jupiter, he would think flat hills to be gigantic mountains, that small he would be! Vice 
versa if he landed on the moon, high mountains would appear to be insignificant hills, not 
because of wrong altitude readings of the terrestrial mission control and measurement 
ente, but only because of his own body size. The astronauts of the Apollo missions were 
not prepared for this circumstance and after their landing on the moon were completely 
surprised, how litle validity leamed textbook physics has, hardly has one left the earth. 
"hey have brought photographs with them which prove the Lorentz contraction to depend 
on the field and therefore оп gravitation. 


The fact that force effects should arise from the interactions is an auxiliary concept and 
auxiliary description of the observing person founded in pure usefulness. The Lorentz 
force therefore shouldnt be regarded as cause anymore, It actually appears only as 
property of the field factors. Seen this way it only would be consistent to do without space 
Charges and currents as a result of moving charges and to assume a source-free and 
quantae field description (i. 6.4: j = O) 

From an unified theory it is demanded that it besides the electromagnetic interaction and 
the gravitation also is able to integrate the strong and the weak interaction. We will also 
solve this problem. 


из Field dependent speed of light 
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Fig. 6.10: Diversion of the light by a strong gravitational field. 


Speed of light of the wave: c= Qf 615) 


For the wavelength А holds (because of eq. 6.15):E,H ~ 1/22 


From equation (6.16) follows (with f = constant): 


E- ue 


бвлт) 


The speed of light depends on the field! 
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6.10 Field dependent speed of light 


But not only mater is bent towards a gravitational field. 1 we only think of the much cited 
phenomenon that the ray of light of a star is diverted towards the sun, if it passes very 
lose ta the sun on its way to us, like this has been observed for the first time during an 
eclipse of the sun in 1919 (fig. 6.10), 

Quite obviously the field of the sun also slows down the speed of light. On the side of the 

тау of light whichis tumed towards the sun, the field is somewhat larger and the speed af 

light correspondingly is slower than om the side which is turned away, and with thatthe 

тау of light changes its direction in the observable manner. Exactly this relation willingly 

® interpreted as a consequence of a curvature of space. 

"The extremely strong field of а black hole can divert the light down to a circular path, in 
order toin this way catch and bind it The light now orbis the black hole like planets the 


At this point the open-minded reader already might have tapped the confirmation of the 
proportionality 6.2 (c - r), which has been derived from the vortex model (fig. 2). 

‘The sceptic is offered still another derivation: for the borderline case that the relative 
velocity v tends towards the speed of light c (fig. 6.6), according to equation 6.13 the 
measurable overall field E, (and also H.) will go to zem and equation 6.12, with E, 
(and H, =- H), will again tura into the wave equation (59*) after double differentiation 
(664) 

‘The speed v = с so to speak forms the escape velocity, with which the electromagnetic 
wave runs away from the cosmic field. Under these circumstances of course neither an 
attraction of masses nor an electromagnetic interaction can be exerted an the wave. 

Jf E, goes to zero at the same time | tends to infinity (equation 6.15, fig, 6.6): Le. the 
wave spreads all through space. This result entirely corresponds io the observations and 
experiences, 


E 


For the wave length A and in the end for the velocity of propagation c only the sel(-ield of 
the wave E resp, H is responsible, Because of 


Гю 
and the proportionality from equation 615: ELM 102 вл) 
obtain the new relation: EH ~ le (617) 


A the speed of light in the presence of mater decreases, then we now also know why. It is 
the field, which surrounds matter, that slows down the speed of light. Therefore a 
gravitational field is able to divert a ray of light in the same manner as matter which flies 
past. Finally moves the speed of light in the proportionality 6.17 to the place of the linear 
measur (1615) 

But if the rule fails one will ry 1o replace by an optical measurement arrangement. In this 
manner the field dependency of the Lorentz contraction should be measurable; but it isn't! 


m universality of he speed of light 


From the comparison of the derived proportionalities: 


Gin enm 
1 


follows: 
1-е (618) 


The speed of light is proportional to the measurement path. 
The variable speed of light is being measured with itself. 
The result at all events is a constant value. 


The constancy of the speed of light is based on a measurement 
which is faulty from the principle! 


Because of c ~r: physical length contraction 


Fig. 6.11: Derivation of the length contraction 
(field dependent Lorentz contraction) 
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6.11 Universality 


Why can't the rule be replaced by an optical measurement arrangement? The crocil 
indication provides the comparison of bath derived proportionalities 6.15 and 617, 
According to them holds the same field dependency for both the Lorentz contraction and 
the speed of igh 


Ue or 1-с [2 


IM the rule has proved to be useless, then we will experience the same disaster if we 
measure optically, Le. with the speed of light 

Obviously both, ihe length 1 and the speed of light c as а length per unit of time, depend in 
the same manner on the respective local field strength. On the one hand do both measuring 
methods lead їп the same result; but on the other hand will anything which can't be 
measured wih one method, neither be measured wih the ойт method 
1f now the speed of light is being measured optically, then the measurement path will be 
proportional to the speed of light amd ss a result will the unknown factor be measured with 
itself. The result of this measurement, which is faulty from the principle, at а events is a 
constant value, because here two variables which stand im direct proportionality to each 
other are related to end other 

Was the famous experiment of Michelson and Morley unnecessary, the result trivial? And 
how does it stand about the postulate of the universality of the speed of light? 
1f we for that consider a cube (ig, 6.11) And we assume that the speed of light is a 
vectorial quantity, which in our experiment is for instance im one direction twice as large, 
as in the direction of the other two space axes. By means of the mentioned influence of the 
Speed of light on the spatial length is, as а consistent consequence, the cube along this 

ie pulled apart to а cuboid. We however register this spatial body with ош eyes, which 
is with the speed of light and that has increased proportionally in the length of the edges, 
for which reason we as subjective observer still see a cube in front of us and not a cuboid, 
1f we tst an apparent objective measurement more than our sense organ and measure the 
three lengths of the edges of the cuboid again with a rule then we get three times the same 
length, which = a abe 
We probably аге dealing with an optical deception using the true meaning of the word, 


1f the by Einstein postulated universally and consancy of the sped of light in realty 
doesnt exist at al, we in no way would Бе capable 10 register this; neither t0 observe nor 
‘The Galan бишен of the ation of speeds objectively sen sill i valid, even if the 
fac thatthe sped of light apprend ic inependen ofthe sped of бе coute pets ux 
the oppose, 

p ——— tthe бе 
spends wil overlap, Ма forthe passenger, who marches im а divin) ain against or in he 
diving ection Brough the coir. For the ray of light aho the fields, which nluence 
the speed of igh and the measurement equipment, overlap: As a consequence wil a 
measuring technician, who himself i exposed чо this overlapping field, always, observe 
amd "mess he ident sped of ghi The observer ss а Tes imagines, Were iram 
veli of the speed of ihe 


The field takes over the function of the aether. 
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Fig. 6.12: Experiment of Michelson and Morley to 
detect an aetherwind ^ 


<>: A.P.French: Special Relativity, Massachusetts Institute of Technology, 1966. 

<i>: Nikola Tesla: "This is the same as writing a business letter and forgetting the 
Subject you wish to write abou". To Einsteins Theories, Rare Book and 
Manuscript Library, Columbia University, 15.4.1932. 
ili Einstein proceeds in the same manner with the time dilatation, by assuming 
a time constant by definition lor the derivation to present at the end of his 
derivation a variable time. And with that he presents а result which 
contradicts his approach completely. 
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6.12 Aether 


Important experiments like the one of Doppler conceming the redshift or the one of 
Bradley conceming the aberration of the stars show only to clear, where the influence of 
the speed of light subjectively sil is perceptible, or for laboratory experiments like the 
fone of Michelson and Morley, where the influence int perceptible anymore, because the 
length of the interferometers always changes proportionally to ihe speed of light 
‘The lock im the stars at the same time is a look im Cosmic areas, where completely other 
field conditions prevail and as а consequence completely other values for the speed of 
light and for бе dimensions of space ar present. The mentioned observations suggest that 
we together with oor measuring sation are moving through the cosmos and therefore 2 
eave velocity has io be present with regard to ап aether which determines the respective 
зрео 

TÉ we however constrict our range of vision and retire in a laboratory, then we по longer 
are capable to observe the influence of the field om the speed of light. The experiments of 
Michelson which Maxwell had ротнай to and which Morey with a higher precision had 
repeated with the goal, to dett е aether, inevitably had to ша ou negatively. The 
Laboratory experiments resulted in the misleading picture, as if the earth vas resting in the 
aeter 

"he not understood measurements will suggest any observer, he forms the cenre of the 
universe and everything rotes around him, entirely in te sese of the tlemean view of 
lite. whieh, although long ago abolished, here belated has experienced support 
With a Swabia caper Albert Einstein has prevented а relapse imo the dark Middle Ages 
ond removed the open contain im е queston of the aether, which once s measured 
as moving and another time as resting, by without further ado abolishing the aether. With 
that he undoubtedly hs solved а сеш problem of physics anda the same ine cated a 
new one. As is known does the speed of light have a certain value, and therefore the 
question is raised, what determines is sie. Exactly for this purpose a luminiferous aeher 
Tad been induced, however its conned 

Scientifically it does make litle sense, to make am assumption, if at the end of the 
derivation the prerequisite is deleted without substitute. In such a case either m the 
approach or in the derivation is a principal error ™>. Nikola Tesla comments on the 
Working method of Einstein withthe applicable comparison, as if Einstein had, while he 
маз writing a business leter, forgotten completely the subject he wanted to wie about 
ths. 61 

‘The answer, which removes all contradictions and is entirely in accord with al 
observations and measurements, is obvious. Natually а luminiferous aether cxi, which 
determines the velocity of propagation and of course it by so means is bound to the 
sere 

‘As has been derived in figures 65 and 66, will for a relative velocity v arise а field, which 
according to proportionality 6.17 determines th speed of light, With that we have derived 
completely. 

The field takes over the funcion of the aether. 


"The equations 6.10 also answer the question, why mo aetherwind is being observed, 
although such a wind actualy is present: we experience, as we have discovered, an E-field 
with „head wind” as a resting Н-Пе and vice versa and therefore we arent capable to 
‘detect the head wind in the aether! 


ua spin and tunnel effect 


Key questions of quantum physics (fig. 4.4 + continuation): 


IV. Why do the particles have the form of spheres? 
(with increasing E-field decreases c) 


УШ. Why is the elementary quantum localized? 
(in the vortex centre: c = 0, see figures 4.3 and 6.2) 


IX. Why do the elementary particles have a spin? 


(spherical form demands field compensation) 


[Х. Why is the magnitude of the spin quantized? 
(cosmic basic field determines the need of E,) 


[XI Why can speeds faster than light occur in a 
tunnel? 
(a reduction of the cosmic basic field can only be realized 
locally in a tunnel) 


to XI: 
— o- 
or iren eS 
particles 


i 


Fig. 6.13: Consequences concerning the field 
dependency of the speed of light: spin effect and tunnel effect 


<i>: Nimtz,G.: Instantanes Tunneln, Tunnelexperimente mit elektromagnetischen 
Wellen, Phys B1.49, VCH Weinheim (1993) Nr.12, S. 1119-1120 — 

“ib Thoma, P.. Welland T.: Wie real ist das instaniane Tunneln? Phys. 
Weinheim (1994) Ned, 5. 359-361 

<>: The measurement results are in accord with the theory of objectivity, not 
however the contradictory attempts to interpret them <i> and «ib» et al. 


J, VCH 
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13 Spin and tunnel енка 


Only with the feld dependency of the speed of light (6.17) we can understand, why the 
elementary quarta can form as spheres, like is drawn in the figs 43 and 62. In the centre 
the field lines run together, Le. the field increases and the speed of light decreases. Only 
in this way it will be possible for the vortex oscillation 10 everywhere occur withthe speed 

of light, even in the inside of the panicle! In the centre of the vortex particle he field in 
theory will become infinitely large and the speed of light zero, This circumstance again Б 
the foundation why the elementary particles are localized and it answers key question 
УШ of quantum physics. The absence of а speed after all is the characteristic of an 
immobile thing, 

"The field dependency of the speed of light answers also further basic and up to today 
unanswered key questions of quantum physics, like why the elementary particles have a 

spin (1X) and why the magnitude of the spin is quantized (X). 

A yonex panicle akter all does not exist alane in the world, but it is in the field of other 
Particles. We can сай this the cosmic basic field (Е resp. H). This basic field overlaps the 

selffield and takes effect the strongest in the area of the spherical shell, whore the self- 
field is correspondingly small In order to keep the form of a sphere, this influence of the 
basic field has to be compensated. The additional field (E, resp. H, according to eq 6-12) 
necessary for the compensation is produced by the panicle, by rotating in a spiral around 
itself with a speed v which increases towards the ouside of the spherical shell. Therefore 
does the elementary particles have а spin. The electron spin is therefore determined by the 

cosmic basic вым. 
Another effect of the field dependent speed of light is the tunnel effect. As an example we 
consider the two differently charged particles shown in fig, 68 A. The open, outside of ihe 
panicles running, field lines of the electric field are predominantly bent towards the each 
time oppositely charged particle, lf another panicle wants to pass between the two, then it 
gets into an area of increased field strength. As a consequence it will be slowed down, 
Became here a smaller speed of light is present. 

Water molecules show with their polar matre exactly this property. Water has a remar- 
kably high dielectridty c and slows down the speed of light correspondingly according to 
equation 56 (уе ШС). The refraction of light at the water surface is an observable result 
'of the reduced sped of light in the presence of mate, 

If we now examine the case in which the two particles have the same charge as is shown 
in fig. 68 В (and fig. 6.13 belonging to XI) The field lines repel each other, so that 
exactly in between the two particles a field free area forms, in which the speed of light 
goes to infinity! This area acts like a tunnel. И we send through a particle exactly here, 
then purely theoretically seen it wont need any time to run through the tunnel, and for a 
short time e signal becomes po fa. 
Ifa particle hits only slightly besides the tunnel, then И will one-sidedly be slowed down 

and diverted by the respective field, We call his process reflection or scatering Only the 
few particles, which exactly hit the tunnel, amive behind the hurdle and in the ideal case 
суеп almost without loss of time! 

The current measurements of speeds faster than light demonstrate in a convincing manner 
the superiority of the fieldtheoretical approach with regard 10 the nowadays normally 
used quantum physical approach. 


1m measured speed faster than light 


wave guide: 


tunnel: 


EC ens 
Signal wih] IT „ыр, 


[ee 
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Fig. 6.14: The microwave experiment at the II 
Physical Institute of the University of Cologne to 
measure speeds faster than light. 


<i>: Nimtz, G. : New Knowledge of Tunneling from Photonic Experiments, Prac. of 
the Adriatico Research Conference, 1996, World Scientific Publishing 
Company 
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6.14 Interpretation of the measured speed faster than light 


Now the attempt can be undertaken, to interpret the spectacular experiments, in which a 
speed faster than light has been measured. It is reported" that in experiments with 

Photons at the University of California in Berkeley on an average а speed of 1.7 times the 

Speed of light has been measured by Prof, Raymond Chiao and his co-workers. At the 
‘Technical University of Vienna Prof, Dr. Ferenc Krausz already has obtained 2.4 times 

the, according to Einstein at maximum obtainable, speed of lighe with tunnelling laser 

The first measurements af speeds faster than light have been carried out with microwaves 
at the University of Cologne by Prof. Dr. Gunter Nimtz and co-workers. They at first 
had published the measurement of a speed 2.5 times the speed of light. In the meantime 
they even have transmitted a symphony of Mozart with a speed almost 10 times the speed 
of light and with that have contradicted Einstein's hypothesis, according to which the 
speed of light in vacuum would be the highest possible speed for the transmission of 
Signals. The different experiments only resemble each other in the point that the particles 
have to tunnel, because опе has put a barrier in their way. This "tunnelling" apparently is 
the cause for obtaining speeds faster than light With the prevailing physical view of life 
these measurement results are incompatible, 

In the measurement set up in Cologne the microwaves are sent through a wave guide, 
"which they pass with the speed of light If a parts with narrowed cross-section is inserted, 
"where the microwaves actually don't fit through at all, then the signal gets damped 
Strongly. Now however arrives nevertheless a small part of the signal at the other end of 
fhe wire, but much faster than allowed, namely with the measurable speed faster tam 
ighe 

The answer of the here presented potential vortex theory reads as follows: the waves 
picked up by the wave guide run up to the entry of the tunnel, in order to find out that they 
ost fit through. They are reflected or absorbed. A small part however rolls up to 
potential vortices and these fit through the tunnel. They however have to be compressed 
additionally. In the derivation of the photon (fig. 4.5 and 4.6) we had seen that the inner 
vortex always is faster than the bigger one, through which it slips through. The 
compression therefore causes an increase in speed. In flow dynamics is known an analogy: 
the Vesturube. The fow-technical potential vortices also confirm exactly this property 
One can as well start with the Lorentz controcion (fig. 66, eq. 6.14"). This states that a 
Paride moving with a higher speed actually becomes smaller and not only appears to be 
Smaller as an optical deception of the observer. Because only smaller particles fit through 
ihe tunnel the particles, measurable at the other end, must be correspondingly faster: quod 
erat demonstrandum. in the same manner also the experiments of Berkeley cam be 
explained physically, because here is worked with photons from the stat”. With that the 
process of rolling up the wave can be left out, The tunnel les pass only compressed and 
therefore faster light particles. 
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з Definition of the speed of light 


‘The theory of relativity is not a physical theory... itis a mathe- 
matical poetic idea, a deduction from impossible premises." 
Oskar Kraus 


The theory of relativity is a mathematical masquerade, behind 
which is hidden an inextricable ball of a mixing up of ideas, 
contradictions, fallacies, arbitrary assumptions and ignoring of 
healthy logic 

Erich Ruckhaber 


"The theory of relativity mot only is fantastic, but also of an in- 
consistency which in the history of science not yet has been 
Ipresent, "^^ 

Harald Nordenson 


"A physics of hybrids, of contradictions and fantastic confusions, 
Johann Marinsek 


"This is absurd. 
Nikola Tesla. 


(regarding mass-energy interpretation) 


"In my experiments I have destroyed billions of atoms, without 
having observed any emissions of energy. "47 
Nikola Tesla 


Fig. 6.15: Some statements regarding the theory of relativity. 


<i>: Walter Theimer: Die Relativitatstheorie, Seite 7, Francke Verlag, Bem, 1977, 

ISBN 37720-1260-4 

<i>: Johann Marinsek: Rationale Physik, S. 163, dbv-Verlag TU Graz, 1989, ISBN 

з7дагоет 

Jii: Nikola Tesla, To Einstein's Theories, Rare Book and Manuscript Library, 
Columbia University, 15.4.1932. Entnommen aus 1T Ratzat Tesla Said, 

Tesla “Book Company," pp 238, ISBN — O-914119.00-1 

EGP! Nikola Tesla, Franz Fezak World ahû Space Publications 1985. 
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15 Definition af the speed of light 


Jf a light signal propagates in space, then as a consequence of the velocity of propagation 
c, it at a certain point in time tis ina distance r of the light source 


esi (619) 


Should the speed of light become smaller for instance by Ac, then the light signal 
obviously has covered a distance less by Ar or the time interval has changed byt 

та = (etae) д) (620) 

‘This equation describes purely mathematically the most general case which can be 
assumed. By writing out the multiplication and subtraction of equation 6.18 the change in 
distance considered for sell 

Ar = e= At + t+ Ae + 45-41621) 


The answer of mathematics is that the change in distance can have ts cause in a change in 
time, in a change of speed or in both. We now want to tum to the physical interpretation 
and have a closer look atthe two possibilities, in which either c or ¢ is to be taken constant 
(see fig 16) 

їп the fist case the speed of light с is constant and as a consequence the change AC = zero. 
"The mathematical formulation according w eq, 621) therefore reads: 

case mew relativi 

1 7. cem (622) 

If in this conception world а change in distance is observed, for instance the Lorentz 
contraction, then in order to save this relation inevitably a change in time, for instance a 

time dilatation, has to make the compensation. Einstein in an applicable manner speaks of 
relativity, because according to his opinion in the case of both variables, the length 
‘contraction and he time dilatation, it anly concerns observed changes 

For the time dilatation experiments are given. But for the measurement of time always 
only atomic clocks are available and their speed of running of course could also be 
infiuenced by the Lorentz contraction. In any case it cant be claimed the time dilatation is 
proven experimentally as long as we do not know the mechanisms of decay of atoms 
Otherwise the statements of the theory of relativity are familiar in us, for which reason 
further remarks seem unnecessary 

їп the second case the time t is constant and consequently the change At = zero. At a closer 
look this case is much more obvious, since why should time change. After all ime has 
been stipulated by definition. 


Alte al, we are the ones who tell, what simuhaneity st 


The mathematical formulation for this case reads (64.621 with At= O): 


сых [ae 


21) емур (623) 


“This equation does open up for us an until now completely unknown and fundamentally 
other way of looking at the physical reality. 


E relativity and objectivity 


Concerning the definition of the speed of light c [m/s 


т\т} = distance of the light source: 


For changes, observed or measured: 


rar = (c+ Ac) (te at) 
I 
Change in distance: 


Ar = cat + Ac + Ac at 


2 possible causes: 


with ac = O 
case 1: 
3 
в 
c= constant 
rz de ~ ar 
= time dilatation 7 universality 
аг = observable Аг = physical 
length contraction length contraction 
Theory of relativity Theory of objectivity 


Fig. 6.16: Theory of relativity and theory of objectivity, 
derivation and comparison. 


theory of objectivity us 


5.16 Relativity and objectivity 


New to the second case (equation 6.23) is particularly the proportionality contained in it 


But to us it is not new, because we have derived the same proportionality from the model 
conept (equation 6.2, fig. 6.2), in which the elementary particles are understood as 
spherical. varices. 
Equantion 625 unconcealed brings to knowledge that any change of the speed of light c 

[m/s] in the same way leads to a change of the radius r [m], the distance between two 
points in space or even the length of an object, eg. a rule. Such a mule afer all consists of 
nothing but spherical atoms and elementary particles and for their radius r again the 
proportionality 625 holds Therefore itis to be set: 


2) 


625) 


and taken both together we already had derived as equation 6.18 (fig. 6.11) from the field 
dependency. Here the vortex model as well finds a confirmation of its corcmes, as im 
the derivation from the equations of transformation of the electromagnetic field. Because 
all three, the derivation according to the model, the physical and the mathematical 
derivation, lead to the same result, this second case should be called "objective". 


With that the first case, which describes the subjective perception of an observer, is not 
supposed to be devaluated. It contains the definition of reality, according 10 which only is 
real what also is perceptible. The theory of relativity of Poincare and Einstein is based om 
this definition. 


With the second case, the case with a variable speed of light, we however get serious 
problems, since we observe with our eyes, and that works with the speed of light If that 
Changes, we cant see it as already said. If we could see it, then "reality" would have а 
completely different fare and we surely would have great difficulties, to find our way 
around. In this "objective world” neither electromagnetic interactions nor gravitation 
would exist, so no force effects at all. Because all distances and linear measures depend on 
the speed of light, everything would look like in a distortion mirror. 

"The concept of an "objective world” at first has not a practical, but rather a theoretical and 
mathematical sense. The distinction between an observation domain and a model domain 
is founded in pure usefulness. 


"The observation domain should correspond to case 1 and the model domain to case 2. The 
mathematical derivation tells us, how we can mediate between both domains (equation 
621} This mediation amounts 10 a transformation, which provides us ihe instruction, how 
а transition from the observation into a not perceptible model concept, from the relativity 
into an objectivity has to. 


pA teansformation 


Theory of relativity | Theory of objectivity 


absolute time: 
t= constant 


speed of light: 


© = constant 


ar 
с=— | em 
at 


consequences: consequences: 
time dilatation and universality and 
length contraction length contraction 
observable Teal Г 


model-transformation: 


model domai 


observation domain 
(only calculable} 


(measurable) 


хп ОФ мм 


1 approach] 


ETE. 


Xen | causis 


V result 


Fig. 6.17: Model-transformation between 
theory of relativity and theory of objectivity. 
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6,17 Transformation 


he observation domain is, as the name already expresses, perceptible (observable) with 
the help of our sense organs and measurable with corresponding apparatus. The special 
theory of relativity for the most part provides us the mathematics needed for that. And im 
that is assumed а constant speed of light. Because a length contraction is being observed 
and can be measured, a time dilatation must arise as a consequence, Such is the consistent 
Statement of this theory. Because we already could make us clear that it concems a 
Subjective theory, of course caution is advisable if generalizations are being made, like the 
one of the inductive conclusion of the length contraction on the time dilatation. Well 
ome to speak about that in this chapter (fig 620) 


"The model domain however is not observable to us and only accessible in a mathematical 
manner, Here the time is а constant. On the other hand do the radi of the particles and all 
"aber distances and linear measures stand im direct proportionality to the speed of light. If 
that changes, then does that lead to a change in length. The length contraction occurs 
physically, which means actually. We propose the name "theory of objectivity” for the 
valid theory which is derivable with this prerequisite and independent of the point of view 
of the observer. 


"The importance of this model domain and of the possible model calculations is founded in 
the circumstance that many physical relations within our observation domain arent 
recognized by us and cant be mathematically derived. Besides is only all to often worked 
with unallowed generalizations and with pure hypotheses. Such a thing does not even exist 
inthe model domain 


"The model domain can be tapped over a transformation. For that we select an approach 
X) in the to us accessible observation domain. This then is transformed into the model 
domain by a calculation instruction МЕ). Here we can calculate the sought-for relation 
їп the usual manner and transform back again the result according to the same calculation 
instruction МЭА) but im the reversed direction. After being тиштей in ош familiar 
observation domain, the result can be compared and checked with measurement results 
(fg. 617) 

In this way we will derive, calculate and compare the quantum properties of the 
elementary panicles with the Known measurement values Here we remind you of the fact 
ibat all attempts to calculate the quantum properties conventionally, without 
transformation, until now have failed. Not even a systematization may succeed, if i 
concerns for instance explanations for the order of magnitude of the mass of a particle. 


A transformation at fist is nothing more than an in usefulness founded mathematical 
measure. But if а constant of nature, and as such the quantum properties of elementary 
particles until now have to be seen, forthe fist time сап be derived and calculated with a 
transformation then this measure with that also gains its physical authorization. 
We now stand for the question: how does the instruction of transformation МОО) read, 
with which we should transform the approach and all equations from the observation 
‘domain into the model domain? 


um transformation table 


general special theory | theory of 
relations: of relativity objectivity 
domain of observation model 
validity: domain domain 
speed of light. ЕЕ 

с/в) pu u 
field strengths (618) | (629+ (618) 
ну]: H~n H~ fr (6. 
E|[V/m] : E - lr ие. « 
Бесаше of eq. (56) 
2-р = l/c?is valid: | 
H [Vs/Am] Mo * const. в - dr в: 
e as/Vm] : to = const. sio € 
relations of material: 
BewH G5 | Bede Bd 6x 
B [Vs/m?] 
D=¢-E [1 D - т D - 1/2 (62 
D з/т] 
e.g. spherical capacitor | 
capacity: САМ = sm 6% | C= const 6 
char Qs] = C-U G3) |0 = const. 6 
eag i wpa е quo ey fete d 
with eneray-mass relation: 
(520 and (6.1) W = me? 
mass т [к= VAs'/m] m~i — 
relaxation time ч а = const. (63 
with u = 8/0 63) 
specific conductivity с [A/V]: # Mr 6 


Fig. 6.18: Transformation of the dependencies on radius 
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5.18 Transformation table 


The attempt 1o wie down at this point already a closed mathematical relation as instruc- 
Чоп of uansformation, would be pure ‘speculation. Such am inimucton fist must be 
Verified by means of numerous practical cases, Те. be tested for ite efficiency and 
arcis Dui we oot ever know the practical examples necessary fortis purpose, И we 
Apply the transformation for tae fi ie! nen T [xa 

Cri reason обо is not yet possible, to calculate absolute value in а direct 

We have to be content o work with proportionate and to сапу eut comparisons, 

In fig, 618 the proportionalities are compared inthe way, how they would have t0 be 
transformed: on the lef side, haw they appear and can be observed in the view of the 
Special theory of relativity, and on the Hight side, how they сап be represented and 
Calculated in the theory of objecti 

The change which here would lave o be transformed, is the physical length contraction 
‘wich is the change m lengh asit depends om the speed of light. For spherical symmetry 
the length 1 becomes the radius r (oq 620), of which s to be investigated the Influence 
Inthe observation domain we had derived the proportionality (6.15 2618) 

Esu? amb НАША 

"The field of a point charge or of a spherical capacitor confe this relatore 


E = Qeter 
Because the sped of light in our observation is constant, abo bath constants of material 
Which are related too (eq5.6 "j= Ue) the дану and the permeability are 
Tobe taken constant. 
With thr he same proportionality ss for the field strengths alsa holds for the induction B 
sod the dielectric displacement D: 

B-n? aw Dou 


In the model domain everything looks completely different, Here the radius and any ler 
Shak o does petia) D the end ал сыйл 
Sal sysem of unis the McSAysem (Miter Kiloram-Serood- Ampere). Ihe pasie 
Unit Meter [m] and as a consequence also the umi of mass Kilogram [hg = VAS mr | 
Appear re аз variable, It would be advantageous, to introduce instead the Volt [V] a 
But in any case does the dimension of a quantity show us, in which proportionality it 
stands 1 the unit of length. This in the model damain then is authoritative! As an example 
‘ke ie speed и ight have the dimension Meter per Second. In the model domain dere 
р 


por NOMINE eam n CI 
МАн) 1 and s[AsVm]- Vr (628) 
According to the model holds unchanged: 
B[Vsm']- Uf and D[Asm!]- Ur. (629) 


But if we insert the proportionales 628 and 629 into the equations of material 35 and 
36, then holds for the field strengths: 


(Am) М and ElVim]- Ur (625 


Further dependencies of the radius can be read im the same manner either by inserting into 
‘well-known laws or immediately from the dimension: 


be interpretation to the transformation table 


In the observation domain: 


energy density of a field: 


w= de Ез ш. H2 ~ gue (63 
energy: LET [ 
with e = constant and W = m.c : Î m ~ 1/r 


e- is bigger and lighter than р’ or n°! 


m (63 m (09 Ь 6M) 1 
== ihe, 6 
mo 3 1 Wwe 


In the model domain: 


e.g. spherical capacitor 
capacity: — ClAs/V| = sr (60 | C = const (62 
charge QAS] -C-U | © = const (ы 


energy: М МАЗ = QC — (50 | [W = const] 6: 


(6.33) means: law of conservation of energy! 


relaxation time ETE | а= const E 

with morae в» 

specific conductivity e|A/Vm]: EET a] 
(6.36) means: elementary vortices are indestructible! | 


Fig. 6.19: Interpretation of the dependencies on radius 
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6.19 Interpretation of the transformation table 


“The transformation should tell us, what we would see if the variable speed of light would 
be observable ous. Doing so highly interesting results come out 

The energy easy ofa feld is asis known w = (e E +p. На [7 

In the abservation domain wil, according to fig, &.9, decrease the energy density w 
proportional to LP. Multiplied with the respective volume we obtain forthe energy self 


on V E 
e у em 


18 this manner we finally find out, why the small nucleons (protons and neutrons) subjec- 

tively seen are heavier than the very much larger electrons, As a consequence does a rela- 

tivistic particle experience the increase of mass (with the length contaction according t0 
panion 247) 


ИГЕ 

кышы. 1 o TUN | 
E m 
wh Lor ern Te eno iru opu 
иб del doin we ийй tang asm ssh нишу Ar ay can be 
Shown with equations 6.4 and 6, are the capacity and change of а spherical capacitor 
Wil a e vas (£3 ad 630). de си ао e en ый vues cdi 
they C) mustbe coin. We emmae o he same cole, ake we aur 
тшй ӨЗ? far е ue deni uf а fd ar же tam mola verison f 
pr 
WIRT. n "m 
TM Ape т peal ds for the lav o cosevalon of neri Wh dit 
Е M. eund В pis 
Тс сай stats trat ener sas same eyen Tf ie raus, i sane or the 
aped fn eh shuld change Ta debe y аги pen sore sl 
seti oma Знаете Comet leer ari dca by бе 
hee presen rien, fedi bn i Pe wae of ic gana ea mum 
ot ery haol e oppert нул. Те аташ amy fenior is шн emer 
For dee en кы 
Une e sump costa (5 ere esl or erie conucivo 
by E backwards over the equation of the relaxation time (5.3), the 
E 

IDES [2] 


Maybe the result surprises, because it cant be observed. Actually we know that the 
(microscopically observed conductivity in reality only represents an approximated 
averaged measure for the mobility of free charge came. In а paricleiree vacuum 
however this well-known interpretation doesnt make sense anymore, Hence it В 
recommended, in only work with the relaxation time constants. Who nevertheless wants t0 
ontinue to work witheas a pure factor of description, can do this. But he mustn't be 
surprised, if in the model domain with decreasing radius the conductivity suddenly 
increases. But this is necessary, because otherwise the elementary particles would 
collapse. Only by the increase of the conductivity, which i» produced by the spherical 
vortex itself, will the expanding eddy current build up in the inside of the particles, which 
Eounteract the from the ouside concentrating potential vortex. 


12. Particle decay 


Approach: 


a.The particles don't decay by themselves, but only by a 
corresponding disturbance from the outside. 


b.The decay time is the statistical average in which such a distur- 
bance can occur and take effect, 


стве elementary particles consist of an integral and finite 
number of elementary vortices, which can't decay anymore for 
their part. 


але the compound particles get into the disturbing range of 
Influence of high-frequency alternating fields, then they are 
stimulated to violent oscillations and in that way can be torn 
apart into individual parts. 


e.As disturbing factor the high-frequency fields of flying past 
neutrinos are considered primarily. 


f. Authoritative for the threshold of decay and with that also for 
the rate of decay is the distance, in which the neutrinos fly past 
the particle. 


E.The distance becomes the larger, the smaller the particle is. If 
the particle thus experiences а relativistic length contraction, 
then it will, statistically seen, to the same extent become more 
stable! 


That has nothing to do at all with time dilatation! 


We are entitled to demand a simultaneity, after all we are the ones, 
who tell what that is! 


Fig. 6.20: Proposal for an interpretation of the particle decay 


ES walter Theimer Die Relativitastheorie, Seite — 106, 
Francke Verlag, Bern, 1977, ISBN 3-7720-1260-4 
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520 Particle decay 


We sil have to get rid of a fundamental misunderstanding, It concerns the problem of the 
time dilatation. Here the model domain doesnt give us any difficulty, because i dictates a 
constant and therefore by us definable time. In ihe relativistic view however should in 
moving systems clocks go wrong! But how does one want to explain a time dilatation 
physically, И it merely represents а purely mathematical result of the actually taking place 

length contraction on the one hand and the postulate of a constant speed of light on the 
‘ther hand? 

Nobody has troubled more about the physical interpretation than Einstein himself. But he 
had as less as we nowadays the possibility to verify the so-called phenomenon experimen- 

tally, by accelerating а laboratory clock to values cose to the speed of light 
Only atomic particles can, eg, in accelerator systems, be brought on such high speeds and 
then be observed for their properties. But also these experiments dont have any power of 
proof, эв long as we dont know the atomistic stricture of the particles and there exists the 
danger of 'misinterprerations, 
So the slowing down of the rate of decay of instable. particles at high speeds willingly is 

Cited as "proof for time dilatation”. “The most cited example forthe time dilatation is 

the "Iong-living" meson. They-mesonisa charged parile, which exists only 22 * 107 

seconds if it is observed in rest. Then it decays ... About 10 % of the mesons reach the 
earth's surface. Even if they fly with approximately the speed of light, they at least must 
have used 30 + 22 * 10° seconds, in order to mach the earth, Their "life" therefore by the 
movement has been extended for a multiple. to the supporters of the theory of relativity 
here the time dilatation is revealed. 

This "proof however is wonhless, as long as "Ве structure and the mechanism of decay 
ofthe arce are not known’, like W. Theimer " expresses himself, 


On the basis of the new field theory the approach standing on the left page is dared (fig 
(620). Accordingly the particles dont decay by themselves, but only by a corresponding. 
disturbance from the outside, which for instance is triggered by the high-frequency fields 
of flying past neutrinos. The closer the neutrinos Пу past the particle, the sooner it will 
decay, Вы the distance becomes the larger, the smaller the particle is, 1f the particle thus 
experiences a relativistic length contraction, then it will, statistically seen, 10 the same 
extent become more stable! 

That has nothing to do at all with time dilatation, as this proposal for an interpretation 
shows (fig. 6.20). The same effect of course also occurs, if atomic clocks are taken for a 
fiy in a plane and compared to identically constructed clocks on earth. 

‘The time was stipulated by us and therefore should be able 10 Keep its universal validity. 
We are entitled to demand a simultaneity, afer all we are the ones, who tell what 
simultane ist 

An interesting technical use would be the acceleration of the rate of decay in order to 
dispose of radioactively contaminated waste. For that the waste has to be irradiated by 
collecting and focussing free neutrinos or with the help of a neutrino transminer, like one 
which will be discussed im chapter 9, After such a neutrino shower dangerous radioactive 
‘waste would be reusable or at most be harmless domestic refuse. 
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7. Proof 


Ample evidence is available for the correctness of the theory of objectivity. The field 
dependent change in length is observed and used as magnetostriction or electrostriction. 
1f a ferromagnetic material, e.g. a nickel rod, is brought into an alternating magnetic field, 
then field dependent longitudinal length oscillations are observed. In the same manner 
barium titanate or quartz crystal oscillates in the electric field if a high-frequency 
alternating voltage B applied. 
А practical application forms the production of ultrasound. 


їп this chapter are, as already announced, the quantum properties of the elementary 
panicles calculated and in this way is furnished perhaps the most convincing proof for the 
Existence of potential vortices and for the correctness of the feld-theoretical approach 
and the theory which is based on it 

А special challenge represents the calculation of the particle mass. This mass stretches 

from 207 electron masses of the myon over 1839 of the neutron into the order of 
magnitude of 18513 electron masses (Y^). Doing so not only can be tested, if the 
‘calculated values correspond with the measured ones. Also the gaps have to correspond, 

ie. where there doesnt exist а discrete mathematical solution alo no particle should exist 

"The fig. 7.0 standing on the left page anticipates the result and shows that even this strict 
condition is fulfilled! The agreement of the calculated with the measured results is 

excellent. 1f in individual cases small deviations become visible, we always have o bear in 

mind that the measurements as a rule are analysed statistically and the results are falsified 

if small particles creep in unrecognized. Particle physics nowadays has at its disposal 
extremely precise gauges, but even here remaining errors cant be excluded 


Quantum physics is occupied with further taking apart the elementary particles into 
hypothetic particles, the quarks, and to som these according to properties and symmetries, 
Seen strictly causal this procedure thus corresponds to the quantum physical approach. 
We however have taken the field-theoretical approach, and this excludes the introduction 
of hypothetic particles from the stan. It should be our goal to derive and to explain the 
quantum structure as a field property. Yes, we even want to calculate it, with which we 
would have overtaken quantum physics in the scientific competition with one leap! 


Strong support our approach has experienced by current experiments, in which mater was 
transformed in electromagnetic waves - practically the reversal of the rolling up of waves 
to vortices. To do so at the Massachusetts Insitute of Technology (David Pritchard and 
others) sodium atoms were dematerlized in waves by latice scattering”. According to 
Einstein one surely could have blown the whole М.Т. in the air with the occurring mass 
defect; bur dont worry, no emission of energy whatsoever has been observed, entirely as 
predicted by the vortex theory. 


iS T Teuber Matere und Energie, Ganze Atome wurden ni 
Energiewellen, 
lustriete Wissenschaft Nr. 7 (1996), S. 56 


n elementary vortices 


With the classical radius of the electron г, = 2,82 * 10 m: 
G = кгм 3,135 +10" F 6л) 


Ue = ес. 


КУ Gar) 


(constant independent of re) 


Formation forms (vortex properties) 


1. Amassing (formation of vortex balls): 


П. Overlapping (phenomenon of transport) 


Fig. 7.1: The amassing and overlapping of elementary vortices 
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7.1 Elementary vortices 


We had derived the electron and the positron as elementary vortices (fig. 43). Before we 
can go in the calculation, we must gain a clear picture of the possible configurations of 
vortices, which for reason of the derived properties are possible. For that we star with the 
elementary vortex and afterwards we predict the behaviour of interaction which can be 
expected 


Actually only one single particle is really elementary. According to the realizations of the 
new theory it is an elementary vortex in the form of a sphere. Is size is determined by the 
speed of light and this again by the local field strength; its stability is founded in the 
Concentration effect of the potential vortex. The whirling takes place everywhere with the 
speed of light, even im the Vortex centre, where all field lines run together, where the field 
increases infinitely and the speed of light goes to zero. This las circumstance owes the 
elementary vortex its localization. 


We can attribute а charge to this vortex for reason of the field lines which on the outside 
um towards infinity and which we can measure (fig. 43). This is the smallest indivisible 
"ani, the elementary charge е. Structure and course of the field lines suggest to understand 
and to calculate the elementary vortex as а spherical capacitor, By basing on the classical 
radius of the electron т, given im fig. 63 the capacity according to equation 64 is 
calculated to be: 
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Here the theory of objectivity has provided us the realization that even for a change of the 
radius of the elecron the capacity remains unchanged constant (630), and this entirely 
conesponds 10 our observation. 


Between the hull of the elementary vortex, measured at the radius r, and its centre, 
respectively also with regard to infinity, there exists according to equation 6.31 the tension 
voltage af: 
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‘tas well is constant and independent of the size of the elementary vortex. 


Since a different solution is refused, well have to assume that all elementary particles 
consist of am integer multiple of elementary vortices, For that the amassing, like closely 
packed tennis balls, or the overlapping of individual vortices in the form of shells, like in 
"e case of an onion (phenomenon of transport) сап be considered. 


he among each other occurring forces of attraction can be traced back to the fact that 
every elementary vortex is compressed by the field of its neighbour as a consequence of 
the field dependent speed of light. This field as a rule is for the small distances 
considerably larger than the field on the ouside. Therefore do compound elementary 
panicles not have the twofold or triple mass, but at once the 207-fold (myon) or the 1836- 
Told (proton) mass. After all there is no other explanation for the fact that there dont exist 
lighter particles (with а mass less than 207 electron masses)! 


E matter and anti-matter 


а. The electron-positron pair 


b. , Thee - e+ pair for a small distance: 
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Fig. 7.2: The electron-positron pair annihilation 


72 Matter and anti-matter 


For the amassing or overlapping of elementary vortices several cases must be distin- 
guished, because two inverse forms of formation are possible for the elementary vortex 
the negatively charged electron and the positively charged positron. Whereas in the case 
of the electron the vortex produces а component of the electric field which points from the 
inside to the outside, has the field in the сазе of the positron the opposite direction for 
reason of a reversed svi direction. 

This statement can be generalized: if we consider the elementary particles from the 
outside, then we assign the particles with a змій direction identical to that of the electron 
то the world of maner and call the particles with the opposite swirl direction anti-matter. It 
тон is strongly recommended, to take colours to hand, in order to optically clarify the 
properties of vortices. The electron will be marked as a green sphere and the aniparice, 
the positron, as a red sphere. 
If we now look into the world of matter, then appears our world of matter о us "green, 
the world of anti-matter however "red. The uniform green colour of all the in our world 
existing elementary particles however doesnt exclude that red anti-vortices can exist 
hidden in the inside of the green voices, where we cant discover them. But they must be 
completely covered, otherwise a disastrous reaction occurs, the pair annihilation, as a 
consequence of the oppositely directed property of the vortices which cancel ош. 
By means of the pair annihilation a dematerialization can occur, because every 
elementary vortex keeps in its inside the same amount of energy with opposite sign and 
the fusion of two inverse particles cam result in a zero sum of the energy. The best known 
example is the annihilation of an electron-positon pair under emission of radiation 
discovered by Klemperer in 1934. In the upper representation (fig. 728) the elementary 
vortices still are symmetrical, but the outside field lines already are “bent” and linked 
together in such а way that, with the exception of the ones in the direction of the axis, no 
interaction takes place which can be measured. 
The two particles for reason of the diferent charge approach each other quickly, and the 
closer they are, the larger the mutual force of traction becomes; a vicious circle, which 
leads to the asymmetry shown in the lower sketch (fig. 72b) and only comes to rest, if 
both particles have destroyed themselves mutually. 
The electron and the positron had the same amount of, but oppositely directed swirl 
activity, so that purely arithmetically seen a zero sum of the rest energy results. But it 
should be paid atention to both particles having some kinetic energy on the occasion of 
ihe relative motion to each other and if they rotae around their own axis also rotational 
energy. An emission of annihilation radiation occurs, is the explanation of particle 
physis 
With the knowledge of the photon (fig. 46) we can interpret the annihilation radiation as a 
consequence of the phenomenon of transport. The faster and consequently smaller vortex, 
for instance the green one, slips into the red one and sees the green inside, which is 
compatible for it. Unfortunately it only can remain there, as long as it is smaller, thus is 

‘and therefore it shoots ош on the other side again. Now the electromagnetic force 
scion fully takes effect. It is slowed down and the red vortex correspondingly 
accelerates, The process is reverse 
‘These around each other oscillating vortices, so we had derived, have a characteristic 
frequency (colour) are polaizable and are moving forward with the speed of light as a 
consequence of the open vortex centre. И therefore concerns the photon. 


m Postsonium. 


Fig. 7.3: ‘Theoretical final state of the positronium 
= staticy-quant (photon). 
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But before the two elementary vortices, the electron and the positron, are annihilated 
under emission of radiation, they will for a short time take а shell-shaped, а bound state, in 
"which one vortex overlaps the other. 

Is formation we can imagine as follows: an electron, flying past a resting positron, is 
cached by this for reason of the electromagnetic attraction and spirals оп an elliptic path 

towards the positron. In doing so its angular velocity increases considerably. It will be 
pulled apart to a flat disc for reason of the high centrifugal forces, to eventually lay itself 
around "he positron = B dosed shell 
Now the red positron sees the electron vortex so to speak "from the inside” and doing so it 

sees as well red; because the green vortex has a red cemre and vice versa! The result is the 
in fig. 7.3 given configuration. 


The number of field lines, which run from the red border of the positron im the direction of 
the сеппе, is identical to the number, which point towards the green border of the electron. 
Here already the same state has been reached as in the centre, which corresponds to the 
state at infinity. That means that no field lines point from the green border to the outside; 
seen from the outside the panicle behaves electrically neutral. It doesnt show any 
electromagnetic interaction with ts surroundings. 


1f the particle were long-living, then it undoubtedly would be the lightest elementary 
particle besides the electron; but without stabilizing influence from the outside the 
positronium cant take the in fig. 7.3 shown state at all. The positron takes up the kinetic 
energy which is released if the electron becomes a shell around it. But before the bound 
state can arise, which would identify the positronium as an elementary particle, the equal 
rights of both vortices comes to light. With the same right, with which the electron wants 
to overlap the itself vice vesa could 


stated annihilation under emission of y-quanta is the unavoidable consequence (fig. 46) 


ш dipol moment 


Fig. 7.4: Two electrons with oppositely directed spin 
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74 Dipole moment 


As electrically changed spheres elementary vortices have a magnetic dipole moment along 
their axis of rotation as a consequence of the rotation of their own (fig. 7.4). This is 
measurable very precisely and for the most important elementary particles also known 
quantitatively. In contrast to the angular momentum the magnetic moment cant be 
Constant according to the here presented theory. It should slightly change, if we increase 
‘the field strength in the laboratory. 


Ina particle consisting of several elementary vortices the vortices mutually increase the 
local field strength. Therefore we measure at the proto, which consists of three vortices, 
тог the triple, but only the 2,793-fold of the nuclear magneton which can be expected for 
reason of its mass. Also the neutron has instead of the double only the 1912-08 nuclear 
magneton. The deviations therefore are explicable as а consequence ofthe surrounding 
[74 


Prerequisite for this point are two other, still unanswered, key questions of quantum 


Physics 


XI: Why is measured for the proton approximately the triple of the magnetic dipole 
‘moment which can be expected for reason of the charge? 


ХШ: Why does the neutron, as an uncharged particle, actually have a magnetic 


"Those questions can only be brought to a conclusive answer, if we have derived the vortex 
structures of the respective particles. 


he elementary vores, as a consequence of the spin along its axis, forms a magnetic north 
pole and a south pole. Another possibilty to interact with an extemal field or with other 
particles is founded on this property. This shall be studied by means of two electrons. 
"which form an electron pair. 

For reason of the equal charge the two electrons at first will repel each other. If they rotate 
of their own they however will mutually contract, which, seen from the outside, is 
interpreted as a force of attraction. And in addition will they align their axes of rotation 
anliparallelly. While they now rotate in the opposite direction, a magnetic force of 


As is shown in fig. 74, the magnetic dipole field in this way is compensated towards the 
outside, as is clarified by the field line (H) with a closed course. Between both electrons a 
space free of E-field stretches. If both vortices are a small distance apart they lay 
themselves around this space like two half-shells of a sphere. A particle forms which seen 
from the outside is magnetically neural, but i carries the double elementary charge (fig. 
729. 

‘The exceptional affinity is always restricted to two vortices of equal charge with an 
opposite direction of rotation. Further vortices cant be integrated anymore and are 
repelled. This property of vortices covers the quantum condition (Pauli's exclusion 
Principle) for the spin quantum number perfectly. 
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radius r: 


electric 

field strength E: 

а: theoretical course 
of the field of a 
single negative. 
charged body 


b: actual course of 
the field of a pr 


c: field of an ет 


d: field of an e 


mim: : difference between the vortex calculation (b) 
‘and the classical calculation (a). 


Fig. 7.5: The mvon and the electric field E(x) 
of the three elementary vortices 
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We now have discussed all conceivable possibilities, which two elementary vortices can 
form: the creation of a pair for like charge and the annihilation under emission of photons 
Via the formation of the posivonium as an intermediate result for unequal charge, Next 
another elementary vortex shall be added and all diferent possibilities and configurations 
‘ill be derived, which can be formed by amassing or overlapping, 


The positronium cam, as said, only take the in fig. 7.3 shown bound structure, if it is 
stabilized from the outside, This task now a further electron shall take over. According to 

the shell model the innermost elementary vortex an electron (e) is overlapped by a 
posion (e°) and that again overlapped by an electron (e) 

With an in the sum single negative charge, a completely symmetric structure as well as a 
half-ineger spin this particle will show a behaviour corresponding to a large extent to that 
of the electron. Merely the mass will be considerably larger, because every vortex each 
time compresses the other two. 


1t therefore concerns the myon (W), which also is called "heavy electron". The myon 
was discovered 1937 in the cosmic radiation (Anderson and others) 

їп fig. 7.5 are drawn above each other the shell-shaped structure of the myon and the 
electric field Ex) of the three elementary vortices. 

ї is visîble that merely in the proximity oí the particle the actual course of the field 
deviates from and is smaller, than the course which theoretically can be expected for a 
single negatively charged body. The difference is marked by а hatching. 


We now can tackle the calculation af the туо. Far that the following considerations tn 
begin with are useful: 

Mass is an auxiliary term founded in usefulness, which describes the influence of the 
electromagnetic field on the speed of light and with that on the spatial extension of the 
“point mass 

Without exception the local cosmic field E, has an effect on a free and unbound 
elementary vortex, thus on an individual e oce and determines о its size and its mass. 
But as long as we haven't determined this field strength, the calculation of its quantum 
properties wont succeed. 

Instead the masses of compound particles will be compared о each other, which are so 
heavy that the field strength of the neighbouring vortices is predominant over the basic 
field Eq, so that a neglect af E, seems to be allowed. The course of the calculation is made 
for all elementary particles inthe same manner, which is explained hereafter. 


ш calculation of the vortex fields 


Spherical capacitor: (п = inner radius; ra = outer radius) 
U-jEdr Ш 
n 
Electron (п = O and ra "rj: U = S11 EV = const вз 
Us = Ua = Us = Us =. = Un a; 


At The radius rı is valid: Efrı) = Bı and 


n П n 
Ur = fEidr = Еп = Uo = [Eidr = Ет) ол 
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At the radius ra is valid for the 2nd and 3rd shell E(r = Ex: 


Фа = |E;dr- BARE) = Us = ÍE;dr = ER C: 


comparison of the radii: 
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Theory of objectivity, fig. 6.18 Baik] вш 
see fig. 7.5: Eilts) = Бы = -Е (nni | 
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Fig. 7.6: Calculation of the electric field strength E(r) of 
the myon from its dependency on radius 
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тв Calculation ofthe vortex fields 


The tension voltage of an elementary vortex, like for a spherical capacitor, is determined 
by integrating over the electric field strength from the inner radius r, up to the outer radius 


v = fea co 
For the electron (п = O und r, = г we already have carried out the integration and 
determined the tension voltage to be 511 kV (equation 31 5) 
Doing so we further had discovered that it wont change, if the radius r varies, Even ora. 
shel configuration, in which electrons and positrons alternately overlap, the approach is 
valid 
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Ata certain radius all elementary vortices show the same density of field lines and with 
"hat also the identical field strength, so that we can solve the integral (7.1) for the each 
time neighbouring vortex shells and can compare the esl: 

Ar the radius, with E(t) = E, the agreement, according o equation 7.1* (fig. 7.6), is 
‘valid for the innermost and the overlapped vortex shell 

At the radius ra with E(z) = Ea the agreement according to equation 7.1°* (fig. 7.6) is 
valid analogously for the 2nd and 3rd shell. 

If still more shells are present, hen we can arbitrarily repeat this procedure. For the radius 
of each shell we always obtain relation 7.3, which, related to the innermost radius, 
provides the follwing simple expression for the individual radii: 
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From the comparison of the integration results 7.1* and 7.1°* follows further that all 
elementary vortices produce the same field strength: 

Вы = By tm = Ey e» 
"We infer from the transformation table (fig. 6-8, eq. 627) that the field strengths E and H 
decrease with Ur. In fig, 75 the decrease of the fields with Ur is shown. Up to the radius 
т, the field of the innermost vortex E, has wom off to the value Eu =- Ey * (fff) 
“his field is overlapped by "Е. Е, (о) as well as the cosmic basic field E, 

Eit) Ent Bat Ey = E, р-у Ey се 
тһе local basic field E, is not known, but it is very small with regard to the field of the 
neighbouring vortex shell ю that а neglect seems ю be allowed. 
From equation (7.6) in this way follows wit the radius relation (7.4): 
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For ihe shell-shaped configuration of ihe myon (lg. 75) relation (7.7) indicates, which 
field the ouside vortex shell is exposed tn. From this can already be seen, how much iis 
‘compressed thanks to the field dependent speed ol light and how much its mass as a 
consequence is increased 


ма calculation of the proton 


Structure of the proton р“: 


Calculation: 
structure consisting of two shells, i 
field strength at the outer radius 


ner vortices with 2 + E1, 


E(r;) -2*Es, =2*E (rir) = Ey e» 
Comparison of p' (7.8) with w (7.7) (z = number of the elementary 
vortices being involved with) 
in building up the structure, here each time 2. = 3): 
‘Comparison of the radii with E-l/r (2) 
г > БЫ 3 E 1 
- =—> = — 09 
m „ы BT з г 3 
Theory of objectivity (fig. 6.18): теи? єз) 
[o аъ, 3 3 E 
ES - | | 
PUES m» 3 
m/m = 9*(mm) = 9 *207 = 1863 сш 
Measurement value, proton mass: m, = 1836 + m, 
Resp.: 
measurement value myon mass m, = 207 * m, 
myon calculated value: ть = 204*m,.  (emor- 1,5% ) 


Since we, by using this calculation method, for the first time succee- 
ded in deriving the mass of an elementary particle from that of an- 
other particle, the particle mass isn't a constant of nature anymore! 


Fig. 7.7: Calculation of the proton 
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72 Calculation of the proton 


1f we again remember the affinity of two elementary vortices, which rotate with opposite 
spin. They align their axis of rotation antiparallel and form a very probable, but not 
Particularly tight bound pair (fig. 7.4 

If we this time start with a positron pair, then does this pair have a double positive 
elementary charge. The two e° hence exert a particularly big force of attraction on 
electrons fying past them. If they have cached one and рш it round as a shell, like a coat, 
then they will never again give it back! To again remove the electron, a triple positive 
charge would be necessary. But such a particle cant exist at all. The new particle 
therefore hus am absolute Stability and а very big mass, because the positron pair is 
considerably compressed by its outer shell. The iota charge is single positive. With these 
Properties it actually only can concem the proton. ls suucwre is Shown in fig. 77. 
We сап start from the assumption that both positrons are very close together in the inside 
and thus each forms the half of a sphere. For the calculation of the proton mass we then 
fan assume as an approximation structure of two shells, in which the inner vonex will 
fave the double charge and the double feld (2 * Ej. With equation 7.4 the field strength at 
the outer radius; 


Ee) = E, = 26у) = Ei сву 
И we want to compare the results of the p° (78) and the үг (7.7), then it should be 
considered tha the field of the innermost elementary vortex E, only is equal, ifthe number 
{of the elementary vortices involved in building up the particle is identical. Here with 


ich time 2, = 3 ths isthe case, Because of equation 627 (E, Н - М) том also the radi 
fre carpal à sus 
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The muss of a panicle first is determined by ihe number of the elementary vortices з. 
According to the theory of objectivity (fig 6.18) however also the radius has an influence 
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This proportionality should be spied the ^ comparison. 
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‘The calculation provides a mine times bigger mass for the proton with regard to the mass 
ofthe myon. Therefore the mass of he proto related to the mass of he electron К 

тут, = 9*m/m)- 9"207 = 1863 ca) 
ıt would be favourable, to start from the with measuring techniques determined value for 
the mass of the proton тт, = 1836 and calculate backwards the related mass of the 
пу 
‘Then we obtain 204 as the calculated value instead of the measurement value пут, 
Ed 
"The reason for the deviation of L5 percent is caused by the neglect of the cosmic field Е, 
with regard ın the field of the neighbouring elementary vortex. This neglect takes very 
"much less effect forthe relatively heavy proton than far the light myon, 
"The cosmic field therefore wil compress the myon more strongly and increase the mass 
more strongly as is calculated here, in agreement with the measurement ress 
Summarizing: since we, by using this calculation method, forthe first time succeeded in 
deriving the mass of an elementary particle from that of another particle, the particle 
mass ista constant of nature anymore! 
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а: theoretical course of the 
field of a single positive 
charged body 


b: actual course of the 
field of the p- 


c: field of an е 
de: field of both e* Eae) 
immu discrepancy between the measurement (b) 


= the vortex calculation (b) 
and the classical calculation (a) 


Fig. 7.8: The proton and the electric field of the three 
elementary vortices in x-, y- and z-direction 


78 Strong interaction" 


A central question of nuclear physics concerns the forces which keep the atomic nucleus, 
‘which consists of many neutrons and protons, together and give it its very good stability in 

spite of the like positive charge (key question XIV fig, 7.13). 

According to today's textbook opinion (course of the field indicated with a in fig. 73) the 
forces of repulsion between the individual protons increase further as the distance gets 
smaller, to obtain immense values within the nucleus They theoretically had to be 
overcome by new and unknown nuclear forces, Therefore physicists assume the 
hypothesis "of а "swang interaction”. But dhey ае ^ mistaken. 
"The answer to this open question is provided by the course of the field (b) for the proton, 
sketched in fig. 78. We see that the eleciic field at first indeed still increases if we 
approach the proton, but in the proximity it contrary to all expectations decreases again 
"anl itis zero. With that then also any force of repulsion has vanished! But the couse of 
the field follows without compulsion from the overlap of the three individual elementary 
vones fields 

"The field direction in the z-direction even is reversed! In this topsy-turvy world, in theory, 
am electromagnetic force of anraction between two like changed protons cam ‘occur. We 
Conclude: 

A strong. interaction doesnt exist at all. The usually given values for "range" amd 
чоп” just represent a misimterpretatian. The hatched drawn area marks the difference 
which is misinterpreted Бу quantum physics. The model concept over and above that 
answers another mysterious property of the proton. As an electrically charged particle with 
а spin it fist of all should form a magnetic moment for reason of the rotating charge. But 
‘unt now the measurable order of magnitude couldn't be explained. 


7.9 Magnetic moment of the proton 


ME the immer positrons rotate around each other with oppositely pointing spin, then the 
magne field lie iz already closed within the panicle amd no effect im x. or y-direction is 
observable from the outside. 

Ae pair they however s can rotate together around the zs and theyll do that. The 
overlapping electron for reason of is ration of i own will likewise bud up а magnetic 
"pale moment along is axis of oon. It also wil align its axis im the zdimcion so that 
"aw all thee elementary voices have one field axis Being comparable to individually 
"elementary magnets aligned in the same direction they produce a triple magnetic 
moment (key question XI fig. 7 13). 

IT we namely would чап with а single positively charged body acconing to the theory of 
‘quantum mechanics, then we would have expected the value of the nuclear magneton". Pre 
2 the magnetic moment for the proton. ра = e = hm - Opposite to that provide 
Experiments with protons the approx. threefold value as already predictable by the new 
Fortex theory. In addition does te direction of the vector ры comespond with te spin- 
axle, so aedi the proton were negatively charged. The reason for tht is that only the 
ошеппон elementary vortex determines the spin of the particle, and that is actly a 
negatively charged elec! Also this excellent agreement inthe case of the proton can be 
judged as proof for the correctness of the vortex model. 
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12 structure of the neutron 
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b. n° if the e- is overlapped by an e* of the р” 


Fig. 7.10: The neutron with magnetic dipole field H 
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7.10 Structure of he neutron 


Until now could not be solved, why despite its missing charge also the neutron n° has a 
magnetic moment. The experimentally determined value is approx. the double of the 
nuclear magneton. Further was with measuring techniques an only 0,14% bigger mass 
with regard to the proton determined. The difference is approximately two and а half 
electron masses. And how reads the answer in the view of the potential vortex theory? 
H is obvious that a positively charged proton and a negatively charged electron mutually 
arat and amass together (fig. 7.103). A pair annihilation cant occur, because the 
electron, which jackets both positrons, prevents this. The formation of an outer shell is not 
permitted by the high stability of the proton. It would have to be a positron shell which 
Instead of neutrality would produce a double positive charge. Conceivable is however the 
configuration, in which one of the two e” of the proton takes up the е in its inside and 
overlaps it (fig. 7.108). 


At fist appears the amassing ofp” ande to be the obvious answer to the structure of the 
neutron also in view of the small increase in mass. Since both elementary particles (p^ and 
€) have a spin, will they align their axes of rotation antiparallelly and rotate against one 
another, exactly like an electron pair. But we now have unequal conditions: the proton 
brings the triple magnetic moment, the electron however only the single, and its field line 
will be closed by the proton. The difference which remains is the measurable double 
nuclear magneton, with which key question XIII (fig. 7.13) would be answered 
exhaustively, 

This structure is shown in fig, 7-10a and has as rest mass the by only one electron mass 
increased proton mass, but it will deviate from this value, when the unequal partner come 
closer. Doing so the electron will be more strongly compressed by the heavier proton as 
Mass, magnetic moment and charge thus correspond to a large extent with the 
measurement values, Problems are seen concerning the spin and the stabilit 

Set of problems concerning spin: both the е and the p have a half-integer spin, for which 
reason this configuration should have an imteger spin. 

Set of problems concerning stability: the neutron decays as is well-known in a p' and an 
ıe, but this object should be shorter-lived as determined by experiments, 1f namely the 
partner come each other very close, then the field strength of the p", contrary to 
‘expectation, doesn't increase but decreases, as is shown in fig. 7.8. The e therefore can 
only be bound very, very loosely; in z-direction it even will be repelled! 

For these reasons is the open structure, which is shown in fig. 7.109, not feasible as an 
isolated elementary particle, but only in a spatially extended network, like it is present in 
эп atomic nucleus, In this case the neutron is, as is well-known, lighter by the mass defect, 
‘whichis interpreted as binding energy. 

Possibly it only conces an intermediate sage. The heavier final product of the n° then 
could look like is shown in fig. 7.10b For this version the line of the magnetic field 
already is closed partly within the particle, so that also here the approx. double nuclear 
magneton remains as a rest with a sense of orientation, as if the neutron were negatively 
charged. 

Without charge and with the 1/2 spin itin this configuration fulfils all important quantum 
properties of the neutron, even that of the stability. 


з calculation of the neutron 


the field of the e: 


=- Ei (t/t), 


the field of the е" Ea (ыг) = Е, (eta) 


and in addition the e*: Ej Е, (tra). 
Ei] = Batt + Ex + Ен UR 
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With the radius relation (eq. 74) — n2] und an 


The total field is: 
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Fig. 7.11: Calculation of the mass of the neutron 
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7.11 Calculation of the neutron 


"The calculation of the mass for the structure of the neutron according to fig- 7.10b has still 
remained open. 


Because in this book for the first ime has been shown, hoy the mass can be calculated, if 
the particles are understood as potential vortices, we also in this case again want to make 
use of this possibilty. 

We have, like for theji*a structure of three shells with the radii п, rs and r. At the outer 
radius гу ће fields of the elementary vortices om the inside have an effect on the electron 
On the outside: like is the cae for they 


the field ofthe e EH = ыт, 
the field of the e’: Eso E) = ВЫ 
andinaddtion bee: Ey = ВИ. 


The total field îs, withthe radius relation equation 7.4: 
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Ш we compare the neutron, in which now z, = 4 elementary vortices are involved, with 
the proton: 
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then we infer from ihe arthmetically determined result that the neutron according to the 
radius is 12,5% bigger than the proton. The mass is calculated io: 
п, 
Ж... 


к 


The particle therefore has a mass which is 5% larger than for the proton, slightly more as 
has been measured for the neutron. The difference is acceptable, The particle afr all is 
structured very asymmetrically, im which the reason is to be seem, why the uncharged 
particle, looked at from close up, nevertheless shows an observable charge distribution. 


Decay equations if neutrinos are involved. 
poc # а у, 
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ештіпо as a ring-like vortex 


betadecay 
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722 decay 


In the case of the calculated quasisable particles, Шер and the пе, the verification by 
"means of the well-known decay processes is still due. Also free neutrons, those which are 
‘ot bound in an atomic nucleus, decay. But with an average life of 918 seconds they are 

by fr he longest living among the quasistable elementary particles 
Should the neutron decay be triggered by neutrinos, then obviously a distant lying past 

does not suffice. For that the electron is bound in the proton too tight. There probably has 
tw occur a direct "cras in which a neutrina s used, since the decay equation reads: 


y — pre ET, cas 


As could be expected a proton р’, an electron e and ihe mentioned electron-antineutrino 
iare formed, What here is writen down as the emission of am antiparticle, is equivalent 
im the absorption of the particle”, in this case of the neutrino. The rection equation 715 
con be reformulated accordingly": 


m ج‎ pie a 


‘Also for the decay of the myom an electron-neutrino is used. In nih cases И provides the 
energy necessary for the decay. But we can really understand the -десау only, after we 
have go to know these particles eter, 


Without charge and without mass neutrinos show hardly any interactions with mater and 
as a consequence they possess the enormous ability of peneration - as is well-known. 
They are said to participate in the „weak intracion', which should wigger a conversion of 
the concemed particles, which is their decay. Pauli already has postulated the neutrino 
1930 theoretically, because the transition from a half-imeger spin № an integer spin for the 
ın decay otherwise wouldnt have been explicable. 


If we imagine an elementary vortex is being born, but the local field strength and energy 
isnt sufficient for obtaining a quantized state. The result is an incomplete potential vortex, 
‘which has an open vortex centre and as а consequence shows по localization at al. ln the 
form of a vortex ring i oscillates around itself, while it continually tums its inside to the 
outside and then again to the inside, 
One moment the vortex ring is green, then it is red again, one moment mater, then anti- 
matter, one moment positively charged and the next moment negatively charged. In 
contrast to the photon the number of the involved elementary vortices z, for the neutrino is 
odd (for the у, zz 1). Perpendicular to the direction of propagation the neutrino has a spin 

ҺЕ) or^ reason of a rotation, which overlaps the pulsating oscillation. 
This vortex ring is as said, not a member of stationary mate, because it doesnt form a 
“black hole" in its centre, where the speed of light becomes zero, But it has an absolute 
stability like every elementary vortex, even if it only occurs incomplete and hence not in 
any quantized form. This concept of the electron-neutrina as an open oscillating 
"demenary vortex in ihe form of a ring-like vortex covers the experimentally determined 
теайгайопв unexpectedly well 


взет FET Grundlagen einer ciaheilichen Theorie der physmkilischan 
Teilchen und Felder, Mustersehmit, Gottingen 1976, 5.155 


из weak interaction’ 


A strong interaction doesnt exist. The electric field in 
the proximity of the proton goes to zero within the range 
which is determined with measuring techniques. 


A weak interaction doesn't exist. That interaction only 
is a special case of the electromagnetic interaction 
which appears in a weakened form, 


XII: Why does the proton have approximately 3 
times the magnetic moment which can be 
expected for reason of the only single charge? 

(3 elementary vortices) 


XIII: Why does the neutron as an uncharged 
particle anyway have a magnetic moment? 
(Structure of the n°) 


XIV: What owes the atomic nucleus, which con- 
sists of like charges, its stability? 
(Course of the field of the р”, instead of "strong interaction") 


XV: Why does the free neutron decay, although it 
is stable as a particle of the nucleus? 
(Interaction with neutrinos) 


XVI: Why do neutrinos nevertheless participate in 
the "weak interaction", although they have no 
mass and no charge? 

(Oscillating charge) 


|XVII: How can be given reasons for the finite range 
of the "weak interactio 
(Reaction cross-section for particle decay) 


Fig. 7.13: Further key questions of quantum physics 
(Continuation of figures 4.4 and 6.13) 
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7.43 "Weak interaction" 


Lets now look again at theledecay of the neutron, in which a neutrinayis used. But this 
by no means will be a process of the weak interaction. Instead will neutrinos, contrary io 
the textbook opinion, participate in the electromagnetic interaction. They afer all are one 
‘moment positively charged amd the next moment negatively charged. With slow-acting 
ses ths te cant be proven, because the interaction is zem on, the average, But 

is charged oscillating vortex ring can exert a considerable effect while approaching a 
neutron, which is based solely on the electromagnetic interaction. 
‘The neutron is stimulated to synchronous oscillations of is own by the high-frequency 
altemating field of the neutrino, until it in the case of the collision releases the bound 
electron, which takes up the energy provided by the neutrino and transports it away. The 
Interaction obviously is only very weak due to the oscillation. But a physical 
independency of it has 1o be disputed. 
The finite range, which is given im this context, indicates the reaction cross-section around 
the n"-panicle, within which the "ash. and as a consequence thefe-decay occurs. This 
range is considerable larger as the panicle itself. The electromagnetic interaction for such 
small distances after allis so violent, even if И only occurs im pulses, that the neutrino is 
thrown out of is path and can fly directly towards the neutron, 
Perhaps we now understand also the [decay of the myon. It actually were to be expected 
that without ouside disturbance an absolute stability could exist because of the ideal 
symmetry of they, On our planet we however are in every second bombarded with 
approx. 66 milliard (billion) neutrinos per em". Obviously it takes 22 us on the average 
ЧЇ a neurinoyies past a myon so close that it decays. In doing so it stimulates the 
outside elementary vortex to violent oscillations by tying to synchronize it. In this case 
the electronneutrinoycartes away with it the two ower, and therefore weaker bound, 
elementary vortices of the miyon, which meanwhile are oscillating synchronously. The 
innermost vortex, an elect e, is left behind. The decay of the myon which takes place 
‘with a probability of almost 100 %6 reads: 

Ш є+їй+» mp ari mm e v as 

Thus a different neutrino yy, is formed which can be distinguished from the v, and is 
called myon-neutrino since it forms from they, Actually it even has a similar structure of 
three shells, as is shown in fig. 7.5. Вы the vortex cente is open and the particle isnt 
stationary anymore. In the picture now only a momentarily state is shown, in which the v, 
appears green on the ouside and red in its open centre. AS already for the у, oscillates also 
here the inside to the outside and vice vera, this time merely as a packet o three shells, so 
tha also this particle shows all the typical neutrino properties discussed for the example nf 
ev. 
"The Tor potential vortices typical and already discussed phenomenon of transport here has 
эп effect In particular’ in connexion with vortex rings this property is known from 
hydrodynamics. lt thus ean be observed, how vortex rings bind mater and carry away with 
"hem. Because the neutrino is nnt quantized, И neither is restricted with regard to its ability 
to transport elementary vortices. Consequently even bigger configurations are 
conceivable, like configurations of 5 shells, 7 shells etc. 
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а: the structure of the tau-neutrino with 5 shells. 
colour of the elementary vortices 
from the outside to the inside 
gn/rd/gn/rd/en. 


еее ее 


b: the heavy and stable variant of the tau particle 


(gn/rd + gn/rd)gn 


Fig. 7.14: Tau-neutrino and tau particle 


tau particle 


724 Tau particle 


In the table of the leptons after the & and the jj as the next particle the tau particle vis 
found with is accompanying neutrinay, The obvious solution for the tau particle is the 
structure of five shells, as is shown in fig. 7.148. With that the electron would have 
another particularly heavy relative wih otherwise уну similar properties, 
For the тупп the neutrino was stable, the particle itself however instable. We alter all 
huve explained the particle decay as a consequence of an outside disturbance, and 
disturbances always are based оп interactions. Correspondingly should, with the «mall 
posibility for an interaction, also the neutrino v, of the tau particle have a better stability 
than the panicle T iseli, 
Without doubt this structure of 5 shells fulfils all known quantum properties like spin, 
charge et, Merely the check of the mass is still due. This we now want to calculate for the 
structure shown in fig, 7.143, 


ml 


= 1360e (737) 


But the for the taa particle measured value is considerable higher! 
Even if this structure is the only possible in the case of the neutrino vy for reason of the 
complete symmetry, will the tau panicle however change its structure By itself if another 
Sructure exists, which is more stable, thus im which the particle can take a bigger mass. 
Such a maximum provides the лише shown in fig. 714b after checking all possible 
‘configurations with five elementary vortices: 


ол) 


378-0, (718°) 


his value now lies 89% above the measurement values. Ir would be obvious, if unbound 
tau particles predominantly would take the structure shown im fig. 7.Ldo. The remaining 
error becomes explicable, if a very small number of tau particles in the lighter structure 
according to fig. 7-а are involved with a correspondingly smaller probability. 


"The enormous variety of kinds of decay, and not a single ane af the dominating ones has a 
probability of over 50%, makes it more difficult for us, to be able to directly inler the 
inner structure of a particle from the decay products. It nevertheless should be mentioned 
that after all 35% of all decays take place by taking up and using a neutrino v, or v. 
entirely in accordance with he model nf the myon decay (equation 7.16) 
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7.15 Table of vortices of the calculated leptons and mesons 
compared with measurement values (Part 1). 


715 Pions 


Unlike the leptons, which we could derive and calculate fairly completely, the mesons 
dont have а balíintger spin. With this characteristic property they therefore cant 
represent an individually overlapped elementary panicle and they probably will consist of 
the amassing in pairs of individual configurations of potential vortices. This kind of bond 
‘cant be particularly tight. Consequently we dont know any stable mesons. 


The most important basic building part of the mesons we have got to know over the 
positronium in fig. 7.3. It necessarily has to amass to another particle, otherwise it 
annihilates under emission of а y-quanta, as already mentioned. This j'pamicle, as it will 
бе named here, has the mas of: 


ma = (25) (12 1836+m, = 136m (719) 


"Which only can be determined arithmetically. As a partner, to which theytparticle can 
amass, fist of all another -particle should be considered. Because both partner will 
"oae against one another, this new panicle would not have a spin and moreover would be 
uncharged. The mass now would be twice as big with: 


mg 7, = Dem. (719) 


But the two particles will come very close together and mutually feel the local, in the 
some direction orientated, distribution of the field, which wil lead а weakening of the 

field and as a consequence о а slight reduction of the mas. 

With these properties И probably concerns the uncharged pion!" This model concept 

finds an excellent confirmation in the two possible kinds of decay, which can be regarded 
as equivalent: 


yy witha probability of 99% 
and 


a pte +eî witha probability of 19% 
Also in the case of the charged piongsihe observable decay offers a big help, which will 
take place with a frequency of almost 100 %: 

ы = 

ee غو‎ 


"The equation doesn't state anything about the fact, if a neutrino v, is used im the process. 
But it points at the circumstance that the partner of the particle for the r most likely is 
ıa myon i The mass will be smaller than the sum of both building parts: 


(204-136) * т, = 340* m. 


table of vortices of the mesons 
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Some compound configurations 
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Fig. 7.16: Table of vortices of the calculated leptons and 
mesons compared with measurement values (Part 2). 


7.16 Table of vortices of the mesons 


he numerous kinds of decay for K-mesons suggest that these strange particles will 
consist of various combinations of amassed together and In pairs rotating- and ji. 
particles. The possiblies of combination now already have increased in such a way that 
for every kaon and other mesons several solutions can be proposed. To avoid unfounded 
speculations, only a few clues will be given. 


Besides the ата also heavier arrangements should be considered as partner for the 
spin and as a building рап for kaon and aber mesons, 

ЇЇ for instance a 11s overlapped by a Y. then this particle has an arithmetically 
‘determined mass of 18m Tt therefore can concer a building рап of the uncharged kaon K 


тһе likewise with three ү! formed configuration of 6 shells however, if it actually would 
staystable for the duration of a measurement, would have the mass of 3672 electron 


A very much better detectability must be attributed to the configuration of 4 shells which 
‘consists of two 7’, so to speak a heavy relative of the ү“ and the x, It among others should 

be able to decay like ax With this property and with an arithmetically determined mass 
‘of 1088 m, it actually only can concer the ı] neson. Solely according to the numeric 

‘value the meson could also consist of four s mesons; but the decay in only two light 

quans speaks against it. 


he kaon-puzzle im addition is made more dificult by the spontaneously possible ability 
to change of the involved j-purüicle during a process of decay, as is made clear by the 
numerous kinds of decay. These dependent pion halves can be "swallowed" or "spit out 
by neutrinos in the process, they can form from incident light or be emitted as photons and 
eventually they even can break up in thei individual parts. 


In fig. 7.16 the possible configurations of potential vortices are sketched and the 
respective, according to the new theory calculated, mass is given. If above that the other 
decay products and quantum properties, which can be given for the vortex structures, are 
added, like ед. charge, spin and if need be magnetic moment, then an assignment without 
doubts to the until now only from measurements known elementary particles is possible 
In order to beter be able to assess the efficiency of the potential vortex theory, the 
measurement values are compared to the calculated values 


Some terms are put in brackets, because it can be assumed that the calculated part only 
cancers the dominating part 19 which further jor other small configurations of varices 
will amass for reason of its high mass. Correspondingly should the mass in that case be 
сотан slightly, 
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Fig. 7.17: Table of vortices used for the calculation of the 


important barvons with suggestions for the structure 


(Part 


3. 


oat ш 


7.17 Table of vortices of the baryons 


The number of possibilities of combination quickly increases, if only a few elementary 
vortices extend the structure of a particle. This probably is the reason forthe large number 
of observable hyperons, which recently have been produced artificially and observed with 
the help of particle accelerators. 


Both the neuron and the lambda particle can exist in a lighter and a heavier variant. At the 
moment of the decay, as it for instance is observed in a bubble chamber, according to 
expectation the stre with the smaller mass takes the bigger probabili But in the 
amassing with further particles as building рап of bigger and heavier hyperons the heavier 
Stricture is more likely. This circumstance should be considered in calculating the mass of 
he hyperons. 


In figures 7.17 and 7.18 the most important baryons are listed, which are characterised in 
the way that one of the amassed together packets of vortices is a nucleon, this a proton or 


The given, from measurements known, kinds of decay are able to confirm the inner 
structure prety good, Of course an infinitely lot of combinations are conceivable and 
numerous predictions are possible. But speculations are unnecessary from the time on 
where we are able to calculate the particles! 

‘The restriction to the few in the table listed particles seeming to be important hence 
does limit the universal importance of the theory of objectivity in any way! 


за unified theory 


name | way of 
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Fig. 7.18: Table of vortices used for the calculation of the 
most. 

important baryons with suggestions for the structure 
(Part 4). 
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в. Unified theory 


With the theory of objectivity the longed for goal of a “theory of everything” (TOE), of an 
universal theory, seems to have moved within reach. If in the nineteenth century still 
promising field theories and approaches were being discussed, then has at the latest 
Einstein's theory of relativity destroyed all hopes in such a theory. Science as а conse- 
quence has become very much more modest and understands a TOE only as the 
Unification of all known interactions. 


Einstein has stated the minimum demand so: "a theory should be favoured by far, in which 
the gravitational field and the electromagnetic field together would appear as a whole" 
SP. Jt is evident that a subjective or relativistic observer theory never is able to achieve 
"is 


The presented theory of objectivity made it possible that the unification here for the first 
time actually hus succeeded. This undoubtedly brings science a whole lot further, but it 
still is not sufficient to lie one's hands in ones lap being content with oneself. Afr all we 
ЭШ know very much more phenomena, which likewise should be unified. Afr all it is no 
accident that both Maxwell and Einstein, to name only two prominent representatives, 
afer completion of their well-known works have struggled for the question, what sort of 
phenomenon it concems in the case of the temperature and how this could be integrated in 
богау. 


‘The requirement reads: We must be able to derive all basic factors, which influence our 
system of units with their basic units, as a compulsionless result from the new theory. 
Besides the dimensions of space and time which determine our continuum, the expla- 
mation and unification of the basic factors mass and charge has to be tackled. If we have 
succeeded in doing so, well also tackle the problem of the fifth and last basic factor, 
‘which ший now has put itself in the way of any unified theory as the question of fate, the 
problem of he temperature! 


ES Einstein, A: Grundziige der Relativitatstheorie, ViewegeSohn, 
Braunschweig 1973, 5. Aufl, WTB 58. Sete 97. 


im Structure of the field theory 


relaxation time соп: | relaxation time con- 
[stant m= s/o stant: 12- и.о 
charge: e«0 mass: m #0 


Fig. 8.1: Structuring of the fields and definition of terms 


<i>: Einstein, A. : Grundziige der Relativitatstheorie, Vieweg + Sohn, Braun- 
Schweig 1973, 5. Aufl. , WTB 58, 
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unified theory m 


3.1 Structure of the field theory 


їп contrast to Maxwell's theory the new field theory, which we derived from duality, is 
also able to describe fields, in which no particles and no quanta exist. It probably is 
Justified and useful im the sense of а dearer communication, to give the new field a name 
ofis own. 

The author recommends the introduction of the term "hydrotc field". In it should be 
expressed, which importance water has for both the like named potential vortex and this 
field<ii>. 

As we already have worked out, the hydrotic field is favoured particularly by polar 
materials and by a high dielecticity. Water is a corresponding and im the biosphere of our 
planet dominating material 


Whereas we had to correct the concept of a vortex free electric field, we had until now, 
considerable, we can take over the description of the magnetic field unchanged. This then 
should also be valid for its name. The new field which consists of both correspondingly is 
called hydromagnetic field. 


In fig 8.1 we recognize the structure. At the top stands the "hydromagnetic field", which 
is described mathematically by the equations of dual electrodynamics in fig, 3.3. It does 

not know quanta and as logical consequence neither charge nor mass! И we insert these 
equations, Ampere's law and the dual formulated Faraday law of induction, into each 
other, then there results as a mathematical description of our space-time-continuum the 
fundamental field equation (5.7, fig. 5.1). As а new physical phenomenon the potential 

vortex appears, which gives the hydromagnetic field a new and important property: this 
field canbe quantized! 


Staning-point is the wave, which for corresponding interference effects can spontaneously 
rollup to a vortex, which as highly concentrated spherical vortex finds a new right ta exist 
and finds to a new physical reality. 


The in the described manner formed particles show specific properties of their own. We 
now are able to atribute them for instance a charge or a mass. And these properties also 
can be investigated and described individually and isolated from each other. Thus are 
formed the two special cases, strange by nature, on the one hand the wellknown, with the 
help of the Maxwell equations describable “electromagnetic field" and oa the other hand 
the new "hydrogravitaional fied 


1f we overlap the results of the two special cases, e.g. by adding the force effects of 
electric charges and accelerated masses, then we summarized obtain a field, which we 
accordingly should cll "elecrogravittiona This case is not at all unknown. Already 
Niels Bohr in this way has calculated the radii of the electron orbits їп the hull of his 
model of the atom, to mention only one example. We can summarize: 


[The hydromagnetic field is the all encompassing and wih that mos important field. Apart 
liom that the electromagnetic field of the currents and the eddy curents and the hydro- 
Jravitational field of the potentials and the potential vortices merely describe the wo 
possible and important special cases. For reasons of pure usefulness for every special 
cse a characteristic factor of description is introduced, the charge and the mass! 


ГА unification of the interactions 


Auxiliary terms (description of quantum properties): 
* mass * charge * temperature * Planck's quantum of action 


electric field 


magnetic field 


Ll 
AE + ct = (5.7 a,b) 
ae 


Fig. 8.2: Unified theory 


"electromagnetic interaction (open field lines) 
+ gravitation (closed field lines) 

"strong interaction (does not exist) 

‘weak interaction (only special aspect) 


anii. E 


аз Unification of the interactions 


The discovery and introduction of the hydromagnetic field makes the desired unification 
possible, because the electromagnetic resp. Maxwell field, which describes the electo 
magnetic interaction, and the hydrogravitational field of the gravitation can be derived 
from this field as a consequence of the formation of quanta. 

The kind of the interaction is caused by the course of the field lines of the field quanta 

which form as spherical vortices: he open field lines make the electromagnetic interaction 
possible, And the field, lines with а closed course lead to gravitation. Both are а direct 

result of the field dependent speed of light. A more perfect unification seems hardly 

possible. 

Аз the next step the unification with the strong and the weak interaction is required, but it 
could be shown that hose dont exist at all It just concems misimerpretations with much. 

fantasy, which should help explain the difference between а wrong theory and the physical 

reality. 

Numerous auxiliary terms for the description of the quantum properties exist, like for 
instance mass, charge or Planck's quantum of action. The prerequisite for their usability 
naturally isthe existence of the quanta. But until these have found to a physical reality, the 
auxiliary terms are unnecessary. The hydromagnet field does not know quanta, quantum 
properties or auxiliary descriptions. It will be shown that, according to expectation, also 
ihe temperature is а typical quantum property, which comes within the group of the 
auxiliary terms. In this way also the temperature is fined into the unified theory without 
compulsion. 

Without the by us for reasons of usefulness introduced auxiliary terms the fundamental 
field equation is left with its description of a spatial-temporal principle. If a world 

equation should exis, then this field equation 57 has the best prerequisites. 
For the fundamental field equation the division im four parts is repeated like already for the 
hydromagnetic field (fig. 8.1). It likewise consists of four individual parts, the wave (b), 
the two vortex phenomena (c and d) and the time independent term (e) (fig. 8.2). Whereas 
the duality stl is combined in the wave, it comes to light clearly for the vortices to again 
be combined in the fourth case. Here arise however potentials and currents, which again 
am react and oscillate with each other, for instance as L-C-esonant circuit in an electronic 
icut, with which the principle is repeated. 

"This principle is shown clearer for the phenomenon of the temperature as in all other 
cases. If we чап at the top in the picture in fig 82 we have an electromagnetic wave, 
which is absorbed and this becomes a vortex, Ifthe vortex falls apart, then eddy losses are 
formed. We observe that the temperature rises and propagates in the well-known manner. 
We have arrived in the bottom Бох, but this again can be taken as the top box for the now 
following process, because the equation of heat conduction is a vortex equation of type c 
‘ord! We discover a self-similarity: 


The spataltemporal principle Formulated mathematically by ihe Fundamental 
field equation can be carried over into itself time and again. 


Temperature 


а. at absolute zero temperature: 


b. if thermally excited: 
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Fig. 8.3: Temperature as an 
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83 Temperature 


Following the atomic view, in the case of heat it concems kinetic energy of the molecules, 
which сапу ош more or less violent oscillations. In the case of gaseous materials with this 
concept, basing on mechanical models, actually successful calculations are possible, like 
for instance the speed distribution of gases won by Maxwell from theoretical considera- 
"ions conceming probability. 
But the atempt to apply the formulas of the kinetic theory of gases to solids and liquide 
only succeeds, if additional supplements and improvements are introduced. Since at all 
"vents it concems temperature, thus the same physical quantity, of course also an uniform 
interpretation should be demanded, which im addition should sand in full accord 10 the 
presented design of an integrated theory (ТОЕ) 
‘Against the background of the new theory of objectivity we consider, what happens, if for 
instance the local field strength is increased by a flying past particle, The maner located at 
this point is contracted for a short time. By coming closer to each other, the individual 
elementary vortices mutually reinforce their field and are further compressed, Sometime 
this proces comes to а standstill, is reversed and swings back. 
‘At the same time every single particle, which in this way caries out an oscillation of size, 
has an effect on its neighbours with its field, to ao stimulate these to the same oscillation, 
but delayed by some time. This phenomenon spreads in all directions, The propagation 
only will become stationary, if all neighbouring elementary vortices pulsate with the same 
amplitude. Ie now should be recorded: 


The oscillation of contraction of the elementary vortices we call temperature. 


Also this thermodynamic state variable therefore is а result of the variable speed of light 
At the absolue zero of temperature no oscillation takes place anymore, whereas the upper 
limit lies in infinity. Since the cause for temperature represents an oscillation of the local 
electromagnetic field strength around the cosmic field strength, the following phenomena 
must be considered as excitation and cause, as dictated by the fundamental field equation 
S% 


1 Electromagnetic waves (b) are able to stimulate matter particles to synchronous oscilla- 
tions of contraction by their altemating field. In doing so energy im form of heat is 
transfered to the particles, with the result that their temperature is increased. The wave 
is absorbed completely, if the thermal oscillation corresponds with the frequency of the 

We speak of thermal radiation. 


2 Butalso the two dual vortices, the eddy current (c) and the potential vortex (d) can 
cause oscillations of contraction. This immediately becomes clear, if we consider a 
vortex as the special case of the wave, in which the oscillation takes place around a 
"more or less stationary vortex centre. In the case of the decay of vortices, of the 
transition of energy from vortices o matter, the increase in temperature Is measurable 

In the case of this proces of diffusion we speak of eddy loses and of loss heat. 


vs heat energy 


Answers to open questions of thermodynamics: 


1. Temperature occurs independent of the state in which the 
matter is (unified theory). 


2.Temperature even occurs in solids, where a purely kinetic 
interpretation fails (unification). 


3. Each elementary particle is carrier of a temperature, 
4.Expansion with increasing temperature because of the 


increasing need for room for larger amplitude of oscillation 
(principle: bi-metal-thermometer). 


5.For solids the thermal oscillation of size is primarily passed on 
by the electrons in the atomic hull. Good electric conductors 
therefore at the same time also have a high thermal conductivity. 
(principle: electrical resistance thermometer). 


6.For gases the entire atoms carry out this task, for which reason 
a kinetic auxiliary description becomes applicable. 


7.For extreme amplitudes of oscillation the atoms partly or entirely 
lose their enveloping electrons, when they change into the 
plasma state. 


8.The second law of thermodynamics loses its claim to be 
absolute and at best reads: with today's technology we are not 
capable, to design a cyclic working machine, which does 
nothing else, as to withdraw heat from a heat container and to 
convert it into mechanical work. 


Fig. 8.4: Questions concerning thermodynamics 


unified theory а» 


з. Flying past particles, in particular unbound and free movable charge carriers (e) 
produce an alternating field for other fixed panicles. Doing so kinetic energy can be 
transformed im temperature, thus im energy of pulsation. A good example is the inelastic 
collision. But it can also be pointed to numerous chemical reactions, Whoever searches 
for a concrete example, takes two objects in his hands and rubs them against one 
another, In that case the particles which are at the frictional surfaces are being moved 
past each other im very small distance, in this way causing oscillations of pulsation, 
Which propagate into the inside of the objects according to the thermal conductivity. We 
speak of friction heat. 


"This mode! concept provides sound explanations for a whole number of open questions 
(Gig 8.4, Lo. why the temperature occurs independent of the state (1) and even in solids, 
where а purely kinetic interpretation fails (2). Every single elementary particle after all is 
carrier of a temperature (3). 

With increasing temperature most materials expand, because the need for room, purely 
geometrically seen, increases for larger amplitude of oscillation (4). This principle is used 
inthe case of a bi-metal thermometer, 

їп the case of solids the thermal oscillation of size is passed on primarily by the electrons 
in the atomic hull (5). Good electric conductors therefore at the same time also have a high 
thermal conductivity. An example of an application is the electric resistance thermometer. 
In the case of gases the entire atoms carry out this task, for which reason a kinetic theory 
becomes applicable as an auxiliary description (6). 

For extreme amplitudes of oscillation the atoms partly or entirely lose their enveloping 
electrons, when they change into the plasma state (7). 

Finally the model concept even limits the second law of thermodynamics, which contains 
‘he postulate that i is impossible to design a cyclic working machine, which does nothing 
‘else, as to withdraw heat from a heat container and to convert it into mechanical work (8). 


ване energy 


The discussed oscillation of contraction shows two characteristic properties, which must 
be looked at separately: the amplitide and the frequency. 
"Temperature describes solely the amplitude of the oscillation of size, 


The heat energy however is determined by both, 

by the amplitude as well as by the frequency. 

Consequently the ideas of temperature and heat energy should be kept sicily apu. t 
therefore Бай. allowed to set this oscillation equal to the electromagnetic wave in tables of 
frequency. 

To be correct two tables should be given, one for the wave, characterized by a propagation 
with the speed of light, and another ome for oscillations of contraction, thus for stationary 
phenomena and phenomena bound to mater. The latter indeed can likewise propagate 
relatively fast by fluctuations of pressure in the case of acoustical sound frequencies or by 
free movable charge carriers im the case of heat conduction, but the velocity of 
propagation for sound or heat is aw is well-known still considerably smaller than the speed 
^f light. Thus an assignment without doubts can be made as to which kind of oscillation it 


im sound. 


The heat energy however 


expansion 
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{synchronous oscillation of size) 


Fig. 8.5: Heat conduction resp. sound 
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5 Sound 


‘The close relationship of longitudinal sound waves with the oscillations of contraction of 
thermally heated mater becomes particularly clear for ultrasound, where the arising heat 
їп the inside of the body which is exposed to sound can be measured directly. The funda- 
mental difference consists of the fact that the produced sound waves not only have the 
same frequency, but also the same phase, what needs not be the case for the temperature. 
‘The apparently uncoordinated occurring oscillations of size of the temperature, which as а 
тше occupy more space if the intensity increases, form а "thermal noise”. 


‘The oscillation of size with the same phase is not realizable at all in a spatial formation of 
particles, with one exception, the case that all particles expand and afterwards again 
Contract simultaneously and in the same time. We can observe such a synchronization of 
the pulsation oscillations of all elementary vortices in the case of a pulsar. For us a pulsar 
looks like а "lighthouse" in space which shines with a fixed frequency. 
In reality it as well can concern a constantly shining sun, which carries out a synchronized, 
thermal oscillation of size, ike a gigantic low-frequency loudspeaker. During the phase of 
contraction of the star its emitted light stays back To us the pulsar looks dark. In addition 
the field strength is extremely increased and the light becomes correspondingly slow. 
During the phase of expansion the conditions are reversed and we observe a light flash 
Exactly the pulsar unambiguously confirms the here presented theory of the variable, feld 
dependent speed of light 


The well-known fact that the microcosm represents a copy of the macrocosm, already 
suggests that each atom is capable of the same oscillation of size as a pulsar: if next to the 
oscillating atom a resting one is placed, then does this one see a smaller field during the 
phase of contraction because of the increasing distance. It hence becomes bigger itself. If 
ihe pulsating neighbouring atom afterwards expands, it however becomes smaller. The at 
first resting atom in this way becomes a "pulsar" oscillating with opposite phase. 
The oscillating atom has stimulated the neighbouring atom as well to an oscillation of size, 
amd this process will be repeated with the closest neighbouring atom. We speak of heat 
‘conduction 

"To which extent the average distance between neighbouring atoms is influenced while a 
material is heated, solely depends on the structure of the atomic lattice. For matter with a 
fixed lattice according to expectation a smaller heat expansion will occur, as for the 
unordered structure of gases, in which we find confirmed well-known relations. 


їп a for potential vortices characteristic property sound waves and thermal waves of 
contraction correspond 


"The propagation of potential vortex fields takes place as a longitudinal wave. 


In this point vortex fields clearly differ from the transverse propagating electromagnetic 


wo basic principle of cybernetics 


1. Ampére's law (see fig 5.1) 


tH = e (Еу + BE/B 
with relaxation time t = s/o 
transformed: $Е/& = (1/9) rot H — E/si or 
‘integrated: E = [тое H)/e — Efv] dt da 
2. Faraday's law of induction (in analogy): 

Sou = ns (Н/х2 + SH[80) 6: 
transformed: ён/ф = —(1/u) - rot E — H/t2 вз" 
integrated: -H = [iot E)/u + Ну dt (san 
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driving factors. 
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Fig. 8.6: Control technical analysis of the dual equations 
of the hydromagnetic field. 
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в Basic principle of cybernetics 


Surely can be atibuted also information о the potential vortex. But how should infor- 
mation be formed? Is information а form of energy? Energy occurs as a consequence of. 

the formation of potential vortices. Without this phenomenon there wouldn't be any 
energy! 

Can information be described by means of a mathematical equation? 

"To be able to answer these questions, we subject the fundamental field equation to а 
control technical analys. If it acwally concerns a world equation, then an answers should 


be pmb, 


We again take up Amperes law 5.1 from fig, 5.1 and remodel it according to the time 
derivative (5.195). 1f the equation now is integrated over the time (S.1°*), a signal flow 
diagram can be drawn (fig. 8.6). 
‘The structure of a regulatory circuit is clearly visible. The individual paragraphs are 
described im an analogous way as for a technical control system. The execution of the curl 
operation om the field pointer of the magnetic field strength Н and the multiplication with 
1 accordingly form an adaptation of driving factors. In the comparator the difference for 
саго! from driving factor w and controlling factor x is formed and supplied to an 
integral controller. The control path has a purely proportional behaviour and consists of 
the processing of the measurement value of the electric field strength E with по which 
describes ihe И of de eddy сштеп 
їп technical control systems such a structure is found remarkably seldom, although it has 
эп invaluable advantage: it possesses a stability in principle. Not a single adjustment of 
the controller exists, in which the closed regulatory circuit could become unstable, 
because it shows a proportionally delaying behaviour of first order. Possible changes of 
the adjustment of the controller or of the control path merely take effect on the speed, with 
which ihe regulatory circuit is able to follow changes of the driving factor. 
‘This control technical basic principle convinces by is simplicity and efficiency. It meets 
us эрип in identical form in the second field equation 54°, the extended Faraday's law ol 
Induction. In dual formulation the electric field strength now appears as input factor and 
the magnetic field strength as output factor. Both regulatory circuits are coupled and 
connected with each other, by deriving their driving factor each time from the controling 
factor of their dual parer. 1s this stricture actually efficient and meaningful? 
Every regulatory circuit needs a target value, which is dicated from the outside. Let us 
think of the numerous contol systems in nature. At all evens a higher intelligence would 
be necessary forall the target values. This problematic i comparable to the question, what 
existed first: the egg from which a hen hatches or the hen without which no eggs can exist. 
Without a given target, evolution would not exist 


The connected regulatory circuit structure provides the matching answer: cybernetic 
systems, which usually and as is well-known stive to a state of balance, get their target 
value from their dual "parer" It is crucial that correspondingly dual systems are self- 
sufficient and cam form and develop independently out of themselves without target values 
of a third side, This basie principle of cybernetics undoubtedly is brilliant. 


adaptive regulatory circuit structure 


adaptation of | comparator, Lcontroller | control path 
driving factors. 


Fig. 87: Signal flow diagram of the fundamental field 
equation 
with adaptive structure. 
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1&7 Adaptive regulatory circuit structure 


1f out of the nowhere something like the cosmos or like life on earth should form, then the 
connected regulatory circuit suucture basing on duality probably is the only possible and 
conceivable, Thus it merely concerns the control technical representation of the funda- 
mental field equation, 


‘The question for the efficiency not only concerns the stability, but equally the possibility 
of both systems, to oscillate and 1o communicate with each other by the coupling and the 
associated exchange of information. 


Fig, 87 shows the signal flow diagram of both regulatory circuits. These are switched in 
line and form a coupled circuit, which itself can be interpreted as a third regulatory circuit. 
‘Also this one shows а change of sign in the cireuit ike the other two circuis, 


The information technical interpretation could tum ош as follows: information about a 
regulatory process in the lower regulatory circuit Fi caused for instance by a disturbance 
is communicated over the coupled circi to the upper regulatory circuit Ер. In this case 
Еи acts as transmitter and Fiz as receiver of the information. Afterwards both exchange 
their places, because Fiz for is рап reacts by а regulatory process and reports 10 Fy. The 
regulatory circuits adapt ta each other. Obviously it concems the basic structure af am 
adaptive regulatory iret 


To analyse the coupled circuit the examination of individual special cases is 
recommended, 1f the regulatory circuits Fy, and Ро are opened up in the way that the time 
Constants tan and tau; go towards infinity, then the double integral effect is left. Analyses of 
technical regulatory circuit teach us that such systems always tend to instability, Because 
in addition the target value is zero, an oscillation around zero will arise, which we call 
electromagnetic wave. 

fone of both time constants becomes finite, ть, then damping of the waves will occur 
The "subardinate” cascade regulatory circuit Fiz wil adjust itself and now has a propor- 
tional delaying behaviour of first order. Together with the integral controller of the open 
Fe circuit the coupled circuit will show the typical and more or less optimal regulatory 
behaviour of a damped oscillation. 


These special cases correspond with the mathematical (fig. 52) and the physical (fig. 53) 
Interpretation of the fundamental field equation. In addition a spatial rotation, а swirling 
will occur because of the double execution of the curl operation. 


1f interpreted control technically then vortices are the temporally stable, spatial swing of a 
field potter around a centre, the vortex centre. 


Without potential vortices по stability, no matter, no energy nar information would exist 


1 
As can be looked up in Goethe's Faust, it always has been a desire of humanity, to find 
‘ut, “what keeps the world together in the heart of hears 


m information 
electric field — magnetic field 
potential — current 
capacitor — cil 
Faraday's law of induction _ — —  Ampère'slaw | 
potential vortex — eddycurrent | | 
convergence —— divergence 
diclectricity — permeability 
non-metal — mea 
isolator —— electric conductor | | 
tuned cavity — antenna 
cold — č шш 
Yin — ç Yang 
female — mae 
minus — різ 
introverted extroverted 
stability — dynamics 1 
water — fre 1 
implosion — explosion 


Fig. 8.8: Table of dual correspondences 


(as a supplement to chapter 3.3 and fig. 4.2). 
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88 Information 


"The search for an answer for numerous philosophers and physicists was tantamount to the 
search for а world formula, Of course mustn't be forgotten that a formula only is a 
‘mathematical description and never the physical reality itself. It is a mathematical tool in 
the hand of a person and not the world or the cosmos itself, which he tries to understand. 
"What keeps the world together in the heart of hearts, has to be more than only a pure 
apparatus of formulas, Actually the fundamental field equation tels us more. It reveals us 
а basic principle basing on duality im which the dual partners mutually dictate target 
values and goals. This principle convinces by is simplicity and efficiency. Apart from the 
elf regulation” it obviously also has the fundamental possibility of a "self 
organization" amd the "generation of information". The field equations of the 
"yóromagnetc field thus are ihe starting-point for the formation not only of mater and 
energy, but also of information. Accordingly holds: 


Information is nothing but a structure of electromagnetic vortex fields! 


This statement is new and to a large extent incompatible with the conception world of 
Norbert Wiener, who goes as the founder of cybernetics. From N. Wiener stems the 
sentence: "information is information, not matter and not energy 

We hold against it that obviously a fairly direct connection exists. We have worked out 
that only the vortex can show a stable adaptive regulatory circuit structure. Only the 
vortex and not the wave exists in two forms of formation dual to each other, and the 
Principle of duality again is the prerequisite for the formation of information, of self 
organization and finally for the evolution. In fig. 88 well-known dual partnerships are 
listed. From it follows in a consistent way that for the production of information without 
exception the electromagnetic vortices should be considered. 

But how can this so important duality occur, how can it form? This question is closely 
associated with the question of the formation of vortices. The signal flow diagram (fig. 
8.7) to that says that the dual regulatory circus F; and F; can only exist by the coupled 
circuit, which provides them the necessary target values and at the same time forwards the 
respective information. In this way of the oscillations and the more or less damped wave 
F; and F; communicate with each other. 


The — eecromagseic wave serves solely бе 
mediation of information and energy. 
‘With that falls a central role upon the wave, so that vice versa s valid: 
Without wave no vortices, no duality and 
consequently no evolution can exi 
According to the to date state of knowledge the basic principle of cybernetics forms the 
basis for mater and energy as well as for information. Since the wave can only serve the 
transmission of information, the principle of duality and the vortex will function as 
carriers of information. We are entitled, to speak of vortex information, this by no means 
is characterized by special frequencies or modulations of frequencies. This is prevented by 
the propery of the vortices which allows them to change the frequency. On the other hand 
various configurations of vortices are possible and numerous combinations and modula- 
tions are conceivable. 
1f technical apparatus generate vortices, then they produce information. Here a serious 
danger with regard to the environmental compatibility сап not be excluded! 


ш philosophy of nature 


Equivalent things: 
* elements of the fundamental field equation 5.7 
elements of the Greek philosophy of nature 
temperaments 
* (impulses of growth) 


—— 
wave + oscillation: 


air (light) 


sanguine person | 


{blossom} 
1 
potential vortex т cay current: 
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Fig. 8.9: The theory of four elements of the old Greek 
philosophy of nature (Aristotle and others) 
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89 Philosophy of nature 


Seen in the view of the philosophy of nature now two dual points of view are possible. 
The optimistic one would be: 

"We and our environment on the one hand are a result of the cybemetic principle and on 
ihe other hand of our observation point of view which should be valued rolaisicall. 
If really everything should be electromagnetism, a phenomenon which cant be grasped 
directly by humans, then the pessimist would come to the conclusion: everythins is 
nothing. What we observe is nothins but a deception of the senses. Perhaps therefore 
famous philosophers of antiquity, ike Empedokles or Demokritos have ended their Ше in 
the crater of the Etma. According to the theory of the atom of Demokritos (470 to 380 
B.C. the formation of mater, earth and celestial bodies will occur by means of formation 

of vortices! 

Empedokles (482 to 420 B.C.) was the first to develop а theory basing on four elements, 

‘which was continued and improved by Plato (42810 348 B.C.) and Aristotle (384 to 322 

В.С. Accordingly these elements are changeable into each other and mixable with each 

other. From them all bodies are build up. 

"The terms "air, water, fire and earth", with which the philosophers have described the four 

element, are of course not identical with the ones in our translation and conception world, 

but they were used in a philosophical sense as a substitute for the description of the 
respective basic principle, 

There also have been different approaches, to translate these terms differently, e.g. by an 
assignment to the four states of mater (solid, liquid, gaseous, plasma). But the ancient 

texts dont get easier to read in that way. 


Fig 89 shows the obvious assignment to the four building parts of the fundamental field 
equation 57. It would be worth an attempt, to exchange the terms im the translations of 
ancient texts and to translate air with wave, water with potential vortex and fire with eddy 
current. The term earth has two sides, which should be ‘translated with potential instead of 
‘wood and curent instead of metal 


Lets пу the translation this way with the theory of Plato, by comspondingy translating 
anew the talk of Timaios about the formation of the word. The perception of smell then is 
described as follows: "as the potential vortex turns into waves (or) the wave into 
potential vortices, the smells are formed during this transition, and smells are smoke or 
fog. But fog is the tansiion of waves into vortices, the tansion of the vortex into waves 
however smoke”. 

Plato here provides an indisputable and conclusive interpretation of the fundamental field 
equation. In this equation the potential vortex acts as damping term in the wave equation, 
‘what in the case of waves rolling up to vortices will show to the observer in the way that 
ihe electromagnetic waves and therefore also the light will be damped. We say, the 
visibility gets worse and speak of fog. If the damping phenomenon disappears again, as 
the potential vortices break up, then Plato speaks of smoke. 

Numerous ancient texts, which until now only could be "interpreted" philosophically, in 
this way tum out to be a rational textbook description of natural scientific phenomena. 
‘They anyway only get readable and understandable for the general public with the modem 
technical terms. 
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ш formation af smell 


Plato (talk of Timaios about the form: 
description concerning the perception of smell: 


m of the world) 


“as water (the potential vortex) turns into alr (waves) or air (the 
wave) into water (potential vortices), the smells are formed during 
this transition, and smells are smoke or fog. But fog is the transition 
of air (waves) into water (vortices), the transition of water (vortex) 
into air (waves) however smoke" 


changed translation with the technical terms: 


‘water — potential vortex 
fire eddy current 


Asa consequence: 


smell is vortex information 


Fig. 9.0: Тһе explanation of Plato concerning the 
formation of 
smell, smoke and fog” 


i»: Platon: Samtliche Werke 5, Rohwobits Klassiker Nr. 47, 5. 188, 66e 


9. Usage 


1E the newly discovered vortex phenomenon of the vortex of the electric field exists, then 
it will be possible to practically use it. Whereas we still think about possibilities for 

technical usage, there by all means exists the possibility, that nature already is successfully 
using the vortex for а long time. We should look precise at things. We can only leam of 


Remarkable about the passage of Plato (fig. 9.0) is not only the fact, that the potential vor 
tex already was known for two and a half thousand years and was taken into consideration 
for an interpretation, but also the realization of Plato, that during the described transition 
‘the smells form. Smell thus would be a vortex property! 


After all vortices are able to bind information as can be inferred from the basic principle of 
cybemetics, With this vortex propery and the statement of Plato smell obviously would be 
nothing else than pure information which by potential vortices is stored, distributed and 
eventually в caught by the hair "cells for smell of the nose 
Wow a dog takes up a track, does it then гип after vortices which remained behind or 

does it analyse, according to the encyclopaedia, the chemistry left behind, or does it 
combine both? Does the bloodhound for instance interpret the vortical oscillations of 
‘chemical substances like lattice oscillations or the movements of the electrons in the 
atomic hull? А lot of work awaits the research scientist of vortices here. The seminar will 
‘offer opportunity, to deepen this topic 


Only if technicians exist, who put an electronic box on the table with a button, at which 
they adjust the wanted Scent of rotten eggs to lavender, we honestly can claim to have 
understood the phenomenon of the smell. 


For the majority of ihe people a theory only wins its sense by the practical applicability, 
and therefore well have to develop and present a technical usage on the basis of the 
Vortex theory. 


TiS; Suggestions for appropriate seminar themes: the meaning of smell Taste, the 
aroma therapy, the homeopathy or the effect of aetheric olis. (To that im part 
3, INDEL Verlagsabt. 2003) 
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Fig. 9.1: High tension transmitter of Nikola Tesla 
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9.1 Longitudinal electric waves 


її is important, that expers struggle for problem solutions. Only if the discussion about 
limits doesnt come to а result which can be grasped and verified, then also in the 
environmental compatibility the willingness will grow, to accept a not yet known 
phenomenon as а further and possibly crucial influential factor, 

[Already for a hundred years there has been а dispute of expers. At that time scientists all 
over the world were trying to verify the experiments of Heinrich Hertz, Then from 
‘America the message came, Herz had been mistaken and the electromagnetic wave would 
have completely other properties. The scientists in Europe were indignam, but they had to 
take the message seriously, because it afer all came from the important experimental 
physicist Nikola Tesla (1856-1943), who with his inventions of the rotary field and of the 
asynchronous motor has stamped today's electric energy technology as no other. 


As a result Lord Kelvin boarded a steamship as a mediator and sailed 1897 to New York 
to convince Tesla from the opposite. But the experiments, which Tesla presented his 
Lordship, didnt give rise to any doubts, and thus Kelvin returned to Europe with the 
message "Both are right, Tesla as well as Hertz Whereas the electromagnetic wave which 
Herz has detected, is а transverse wave, does Tesla work with a longitudinal wave"! 
Lord Kelvin as а result started to draw most different vortex models, because it was clear 
то him, that a propagation as a longitudinal standing wave analogous to the sound wave 
Only is conceivable, if quantized structures exist, which knock each other mutually. Kelvin 
therefore assumed vortex structures of the electromagnetic field. His vortex models were 
published and landed in the curiosity box of orthodox science 

Heinrich Hertz did have a big advantage. He could refer to Maxwell and calculate his 
wave with the field equations, For modem technology the mathematical caleulability is 
almost an indispensable prerequisite! 

For Tesla wave there however neither was a mathematical nor a physical theory. The only 
thing Tesla had, were presentable experiments. 

їп Colorado Springs he had build a 10 KW transmitting installation and lighted 200 fluo- 
Tescen lamps of 50 Watt each on a mountain in the Rocky Mountains im a distance of 25 
miles. With that he had completely transmitted the transmission power of 10 kW, as can 
фе inferred from the press report at that time. With Hertzian waves, which propagate 
spatially, this experiment even today, after over 100 years, wouldnt be realizable techno- 
logically. According to the law of the square of the distance one isn't even able to let glow 
any linie lamp in sucha distance. 


For sure his rotary field theory was a big help for Tesla in all experiments. Actually a 
rotary field can be seen as the special case of а planar vortex. 

Thus Tesla obviously was able, to use the potential vortex without even knowing it. Tesla 
has stimulated a loosely coupled high tension coll wound like a spiral to selfresonant 
oscillations and emited the produced vortices over am antenna (fig. 9.1) On the receiver 
side the process was then reversed. 


TiN, ГЫ ЇЇ. The Singular Misconception of the Wireless (Famos Scientific 
Illusions), Electrical Experimenter, Feb. 1919, p. 732. 


12 medical-technical usage 


wood-wool or 
glass fibre wool 


Fig. 9.2: Orgone accumulator according to Wilhelm Reich." 


ES Dr. James DeMeo: The Orgone Accumulator Handbook, 
ISBN 0-9261855-0-7 
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эз Medical technical usage 


Nikola Tesla at his ime was extremely popular in the area of medicine. With his inven- 
"ions injuries were cured and pain eased. Modern diathermy goes back io his work. But 
Tesla at that time has treated the patients with vortices, whereas today, possibly out of 
ignorance, electromagnetic waves are used. These however have in contrast to potential 
vortices only a small penetration depth. Today in addition only the effect of heat is con- 
sidered and in no way the information technical effect of electric vortices. Here we are 
missing the comparison, to be able to say. if the treatment with a Tesla apparatus was 
more successful than with modem microwave radiators. 

‘The experiments of Wilhelm Reich (1897-1957) aimed in the same direction. Exactly as 
Tesla 55 years before also Reich emigrated to America in 1939. He had specialized in 
catching and collecting vortices, which he called "orpone", from the air. In this way he 
could store up high energies over time and then use them purposeful. With his "orpone 
accumulator" he was able to cure wounds faster and to ease pain, He also treated cancer 
and a lot of forms of anaemia. Technically Reich could demonstrate, that charged 
Capacitor plates discharge faster under the influence of his apparatus. His orgone 
accumulator for instance is а wooden box, filled with wool of steel and wood, which 
alternate in layers. He said that the reason for this construction is, that metals repel the 
forgone energy, whereas organic materials become charged and accumulate it That holds 
in his opinion to a particularly high degree for water. 

Reich concludes that no material and no device are known, with which the orgone energy 
could be shielded. This with regard to the environmental compatibility of the vortex 
phenomenon should make us thought 

‘As a supplement it should be mentioned, that Reich already at the end of the forties has 
pointed to the dying of the forests and he has made a direct connection to the orgone 
energy. Reich was slandered and mocked and died im the prison of Connecticut, while his 
‘writings were burned publicly. 

Not much better fared the Austrian forester Viktor Schauberger (1885-1958), who also 
can be described as visionary. He was able to produce water with a particularly good 
conductivity. His water in addition goes for medicinal and healthy. Also 10 him travelled 
‘cancer patients of far away to get this water 

Schauberger spoke of the natural treatment of the water, whatever he meant with that. In 
amy case he build with great success installations ta transport wood by floating i and even 
installations to mine ore with so-called double reist pipes, which made possible a 
transport without friction even of materials, which are heavier than the "means of 
тари" water. It could be proven that no contact with the pipe took place. This was 
Scientifically investigated and confimed at the university of Stutgar 1952 by Prol Popel 
Quite obviously in the double twist pipe vortices have formed, which have bound the 
‘able be cepa (esr jouant баш 

‘Today you cam buy levitated water at over 100 selling points im Europe, of which is 
Claimed, that it is prepared according to instructions of Schauberger, Unfortunately we 
arent able to ask him anymore, if he agrees with such a "centrifuged" water, Thus the test 
of the effectiveness has to be left to everyone himself or herself. 


E fying objects 


A: Concerning the functioning of the Faraday generator 
(Е = vxB): 


Fig. 9.3: Applications of the Faraday generator 
in the flying disc of Prof. John Searl 
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9.3 Flying objects 


The medium of Viktor Schauberger always was the water. He could produce light effects 
and very high temperatures with it with only minimal excitation in the form of impulses. 
‘An installation, which had been built according to his plans at the company of Siemens, 
eventually melted at 4000°C by improper operation, as he himself stated. According to 
that the machine would have released more energy than used, thus а perpetuum mobile. 
The authorities of the state in the Third Reich were impressed and put Schauberger in a 
concentration camp, where he was instructed to build а ing saucer” under permanent 
Supervision together with fellow prisoners. For him its all about the concentration effect 
and the usage of the as а result occurring implosion in contrast to our today’s“ technology 
of explosion and fie” as Schauberger was accustomed to express himself 
Wis not known, if Schaubergers "repulsine” ever has took ой. 

A disc, which has proven its suitability to fly, was constructed and built by the english 
technician John R. R. Sead, although he said he cant explain the effect. He also had big 
difficulties, to get the apparatus under control. A dise broke through the ceiling and the 
roof of his laboratory and disappeared to never be seen again. Five other flying discs 
which he after this experience sated in the open, went lost in the same manner 
Without knowing the effect, he of course neither could assess the dangers. His 
experiments have claimed serious injuries and a casualty. While he 1985 was put in prison 
under a pretext, his laboratory and his house were bumed down and all documents 
destroyed. Now he works on a technical usage. According to the principle it concems a 
Faraday machine. Thereby a permanent magnet, magnetized in axial direction, is tumed. 
Now the magnetic induction B for a relative velocity v is measured as an electric field 
strength E according to equation 6.10: E = v x B (610) 
Because the vectors are arranged as standing perpendicular to each other, will arise a 
tension voltage in radial direction (direction of E-field) which can be taken off. Apart from 
the friction ne further force of reaction occurs in the case of the Faraday generator. 
Because of the small gain of energy until today mo application ready for the market exists. 
But this principle, to convert magnetic feld energy into electric, already has moved the 
mature of many inventors. Professor Searl has reversed this old principle. Whereas 
normally the component of the velocity towards the centre of rotation decreases, it 
increases in Searls case. For that he works with roller pivoted concentric rings, which he 
drives by a small electric motor (fig. 9.3). Doing so something inexplicable for him 
happens: After switching off the motor the revolutions per minute dont decrease again, 
but increase audibly and increase further, ший the produced electric field shows the well- 
known high tension phenomena: corona discharges, formation of ozone, ionisation of the 
аі and production of a vacuum in the inside of the disc. 

The rings and rollers consist of several layers, which are built up similar to a bimetal. The 
only explanation 1 can think of is that a change in structure would occur as a result of the 
physical length contraction which is caused by the increase of the E-field in the direction 
ff the centre of rotation. The bi-mecls try to withdraw themselves from this change by an 
increase of their rotation of their own (fig. 65). To compensate the field the disc builds up 
a spin, as also the elementary particles do (fig. 6.13). While the formation of vacuum pre- 
vents sparking in the inside of the flying disc, and the revolutions per minute further in- 
Crease because there is no air friction whatsoever, the disc weighing 5 tons all of a sudden 
lakes off the ground and according to reports of eyewitnesses shoots vertically upwards. 


d 


ко 


atom direction of movement мот 

(air) (charged capacitor) (air) 

Fig. 9.4: Capacitor experiment concerning the so-called 
electro- 


gravitation according to Prof. Biefeld / Dr. Brown 
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94 Electro gravitation? 


Wild speculations circulate about the mechanism of the flight of a "fing saucer", which 
should function without sound and without combustion, and fer which mo sound barrier 
exists, as pilots have observed. The talk is about cancelling gravitation or about an 
electro gravitation" 

Reproducible in any case is an experiment, which has been systematically investigated by 
the american professor Biefeld and his pupil T. Brown from 1925. Accordingly does a 
body charged fo high tension show a force effect in the direction of is positively charged 
note, As a check for oneself a capacitor can be suspended on its connection wires and it 
can be observed, how it moves visibly in the direction of the positive pole in case it is 
charged (ig. 9.4). 

Because the Biefeld-Brown effect depends on direction, it actually cant concern gravita- 
"iom at all but merely a not understood electromagnetic interaction. In the neighbourhood 
of the capacitor pole air molecules are found, and their negatively charged atomic hull is 
attracted by the positive pole. At the same time the atomic nucleus is repelled. By that the 
air atoms in the presence of the high tendon capacitor become unsymmetrical, causing the 
force of attraction due to the smaller distance to exceed the force of repulsion. At the 
negatively changed end the conditions are exactly reversed. There а repulsion occus. 
Because the polarized air atoms and molecules are sucked in, no pressure can build up and 
as а result no sound barrier can occur. Experiments with charged and uncharged rockets 
have brought the interesting result, that the electrically charged rockets flew many times as 
far as the uncharged ones (5-6 times as high) 

Мапу a person now perhaps starts to dream of the flying carpet but, as said, it isnt an 
‘effect of antigravitation". Does “бее energy" actually exist, we have to ask ourselves? 
From the gravitation the soviet physicist Landau calculates an energy density of 16 
megawatt hours per cubic meter for the earths surface. Immediately inventors are found, 
who want to use this gravitational energy. 

Nikola Tesla in his laboratory in Manhattan has incidentally bu resonators, of which he 

could bring ай electric, magnetic and mechanic factors in resonance. On an evening stroll 

he fastened a battery operated vibrator to the tubular steel scaffolding of a new building 

and let everything shake and wobble. In his laboratory such a device once got out of 

‘contol by inatentiveness and triggered an earthquake. In that way the road surfacing and 

pipes were burst and window panes got broken. The police penetrating his laboratory only 

oul see, how Tesla forcible finished the experiment with a sledge-hammer. 

‘The experiments which got out of control of Tesla, Seal and Schauberger have one thing 

in common: i concerns constructions with an unipolar arrangement of the field. 

Tesla had arranged the magnetic field in a unipolar way, as he has reported himself, Ser 

had realized electric unipolar fields in a construction similar to the electron, and Viktor. 
Schauberger had specialized in producing unipolar structures with water vortices. 

Inthe case of the corresponding technical usage, which can be interpreted as making use 

of the occuring "spin coupling", therefore in principle utmost caution is imperative. 


<i: Rho Sigma (Dr. Rolf Schuliranke]: Forschung im Fesseln, das Raisel der 
Elelaro-Gravitaion, Venla-Verlag, Wiesbaden, 1972, Page 67. 


1m Free Energy? 


Nikola Tesla: „Ere many generations pass our machinery will be 
driven by power obtainable at any point in the Universe This idea 
is not new, we find it in the marvellous myths of Antheus, who 
derives energy from the earth... Everywhere in the universe there 
15 energy. 15 this energy static or kinetic? If static, our hopes are 
in vain; if kinetic, and this we know it is for certain, then it is a 
more question of time when men will succeed in attaching their 
machinery to the very wheel work of nature". New York, the 20" 
may 1891, American Institute of Electrical Engineers. 


Generator at 
Consumer light bulbs 
Fig. 9.5: Energy transmission bound to a wire, 


Patent No. 593,138 (1897) of Tesla, 


<i>: Philadelphia Public Ledger, Nov. 2, 1933 
ii>: "Dr Nikola Tesla: Complete Patents, Tesla Book Company, New Edition 1983, 
(Compiled by 1. T- Ratzlaff, ISBN 0-960356-8-2, page 301-304 
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Эз Free energy? 


Furthermore is reported of Tesla, he would have developed a “converter for space 
energy" and 1931 have built it in a luxury car (Pierce Arrow)". The car was а 145 kmh 
fast, doing so the asynchronous motor (presumably built by Westinghouse) furnished BD 
HP at 1800 Rpm. The "free energy" the converter, build by Tesla himself, got from a 18 
m long amenna. Because the motor ran without adaptation of frequency im slipping 
operation, it had to be cooled correspondingly. It was on the way in tial run for over a 
week. Now we of course want io know, of what this “free energy” consists, which Tesla 
will have used and of which he already 1891 had spoken im the American Institute of 
Elecrical Engineers. 

For the electron as a spherical vortex we have calculated an electric tension voltage of 511 
kV between its surface and is centre respectively infinity (equation 631°, fip 7.1). The 
highest level of tension voltage normally used for the high tension transmission lies at 380 
KV (effective value); for a direct curent transmission it is 500 kV. Although still higher 
tension voltages would be desirable, they are avoided. This is no accident Experiments 
wih higher tension voltages namely have resulted in inexplicable high losses 
We have an explanation: the electrons are taken арап on the way! Their inner energy 
amounts with the outer energy to zero. The charge carrer, which in the power station as 
result of an energy conversion has been sent on a joumey, is in danger to vanish into thin 
air (e.g. corona) for tension voltages above 511 KV. The transmitter of Nikola Tesla how- 
ever (ба. 91 and 95) worked with 600 kV and more. He said, with his experiments he 
had destroyed billions of panicles without being able to observe an emission of energy 
and made fun of the misinterpretation of Einstein of the already at that бте well-known 
mass-energy relation E = mc. 

For the purpose of a one wire or a wireless energy transmission the tension voltage there- 

fore has to be higher than 511 kV. With Teslas equipment however the electrons shouldnt 
be destroyed, but merely be pulled apart to plane circular vortices with help of the today 
is Tesla coil known winding. These then could be sent om a journey over the antenna, to 
again be caught and formed back in spherical electrons by the receiver antenna. As long as 
the electrons dont fall арап, they keep their structure and quantum property. Quanta pass 
fon an excitation, for instance a bump, in form of a longitudinal standing wave, by one 
particle bumping the neighbouring particle, analogous to sound waves, where one gas 
"molecule passes the bump on to the neighbour. The transmission hence takes place as 
longitudinal scalar wave. 

Electrons pulled арап to planar vortices im addition havent got a closed vortex centre 
anymore on their joumey. For the by Tesla in his laboratory used and publicly presented 
fone wire energy transmission (1897, Patent Nr. 593,138) ihe transmission hence doesn't 
take place im the wire, but as vortices around the -wire. That explains, why only a 
relatively thin conductor, which normally should have melted, was necessary for a 
‘demonstrated power transmission of 10 KW. Tesla however could show, that the wire 
Stayed cold and virually no hexing loses wee measurable<i> (fg 95) 
He himself said, that this one wire transmission technology is much better than the aler- 
mating current technology full of losses, which stems from him as well Tesla must have 
known the limit of 511 kV very exactly, because on several photographs one can see, that 
he changed the coiling technique off this value! 


TIT РЫБЕ Publ Ledger Кот TO 
s resp. Tesla's lost inventions, VAP, page 36 and page 48, 49. 
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Nerve cell: "Action potential” Synapse 


(© amplifier] (= electrical signal) (= diode + 


memory) 
cell body (вота) nerve fibre (axon) 


Nerve conduction with 120 m/s 


Fig. 9.6: Nerve cell and message processing (neurons) 


Material information conduction: at plants 


Information conduction with hormones: at simple animals 


+ Electrical information conduction: at higher developed 
creatures 


+ Analog transmission: from 10% and more difference in 
potential, and 


Digital transmission: number of the action potentials 


* Modulated information: ie. complex modulation of the 
action potential (the potential vortices) 
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Эв Nerve conduction and action potential 


Technical solutions often are only a suboptimum and many times they are anything but an 
optimum. In many cases the feasibility stands in the foreground. In the question of the 
current distribution at that time the decision was made for the worse system, the full of 
losses three phase system, because no current meters were available for the fee of losses 
опе wire technology. Without being able to collect money from the consumer, it wouldnt 
have been possible for the energy dismbuion installations te рау lor themselves. 
Compared to that is nature with its selection principle merciless and Without compromises. 
Only the most efficient system has a chance to survive and to spread. If its about wans- 
mittining information in an electric way and two different principles present themselves, 
then in nature only the better one will be brought into action. 

Lers take a look at the nerve conduction in the human body. In the synapses ion concen- 
trations and electric potentials of 70 to 90 mV arise Here with conventional gauges the 
activity of a nerve сап be detected. From a measurement of the transmission time of 
Synapse to synapse the velocity of the signal is determined. If we however want to 
measure between the switch points on the line, then we have to find out, that for instance 
with an ammeter actually nothing is measurable. In addition the nerve fibre has a 
miserable conductivity. 

The biologist calls the electric signal just "action potential" and draws a vorex-like ring 
around ihe nerve fibre and speaks of a mixed digital and analogue information 
The doctor on the other hand knows two different types, fast and slow nerves. In ihe inside 
both are built up virtually identical. A characteristic difference consists of the fact, that the 
fast nerves are jacketed with a thick fat layer. 

‘The technician would say, they are bener isolated, but why they therefore should be faster, 
һе hardly would be able to answer. И we however assume, that the action potentials or OUT 
potential vortices oscillate around the conductor, this exactly in the isolation layer and are 
forwarded there, then possibly an explanation would have been found. 

‘The nerve conduction moreover has much in common with the опе wire system of Tesla: 


1 Charges and electric potentials are transmitted 
2 Doing so a transport of charge carers, thus am electric current on the 
lin, isn't detectable. 

a Consequently no losses worth mentioning occur. 

^o Decisive for the functioning is the dielectric insulator material which surrounds 

the conductor and not ihe electric resistance of бе conductor 

5. In contrast to electric circuits a draining conductor is unnecessary. 


1с looks as if the one wire system is not new at all, as would nature use it already for ages 
in the highest perfection. We realize immediately, why our head does without a ventilator 
and how the high of signal processing density can be explained. Compared with our brain 
modem personal computer (PC) with their backward cable technology are far less than a 
subopimum. 

With regard to the pressure on the environment by interference radiation we had derived, 
that currents and eddy currents with the skin effect direct their radiation to the outside, 
whereas potential vortices with their concentration effect direct it to the inside. Probably 
for this reason the radiation field of a person is environmentally beter compatible than 
thar ola PC. 
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wireless energy transmission technology 


Fig. 9.7: Wireless energy transmission, 


Patent No. 645,576 (1900) of Testa. 


Dr. Nîkola Tesla: Complete Patents, Tesla Book Company, page 311-321, 
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37 Wireless energy transmission technology. 


‘Tesla still went a step further, He has cut the wire connection between transmitter and 
receiver (fig. 95) and instead has installed each time a spherical electrode (fig. 9.7). With 
this facility he now was able, to transmit energy completely wireless (1900, Patent No. 
645,576). Building on this principle Tesla already 1890 had built a radio remote control 
for a battery operated submarine and had presented his patented system the navy. But they 
werent able, o recognize the strategic importance of the radio technology and rejected 
‘vith the words: "Из оо advanced” (fig. 98). 

Tesla further had proven with this technology the mentioned proof concerning the 
existence of longitudinal electromagnetic waves. There exist descriptions, partly of Tesla 
himself, how he, inside or also ouside his laboratory, goes in search of oscillation nodes 
of" the sanding wave wih a measuring receiver 
He names several conditions for the wireless energy transmission: 


1 "perfect resonance" (same frequency) of transmiter and receiver 
2 Installation of the receiver on an "oscillation node" (maximum). 


тропам is also the measurement of the velocity of propagation, and that lent constant 
from the start for a wave, which oscillates in the direction of propagation. From the 
research of earthquakes we know, that the longitudinal waves are faster than the as well 
occuring transverse waves, Usually the distance to the epicentre is determined from the 
difference in transmission ime. 

In the patent specification the measurement is described", Tesla has sent longitudinal 
radio signals from his wansminer in Colorado Springs once around the earth along the 
amis surface and determined а transmission time of 0,08484 seconds, This corresponds 
то a frequency of approx. 6 Hz. He saw his result confirmed, as he could find the oscilla- 
"ion node of the standing wave again (according to /2}in his laboratory (on the ground 


For the full wave length). the Schumann resonance, which describes a standing wave of 
am around the earth running Hertzian wave, lies as is well-known at 7.8 Ha! Tesla 
Calculates for his wave a speed 1.5 times the speed of light assuming the polar radius of 
the earth to be 6363 km. 

Also this measurement result confirms, that Tesla didnt use the Hertzian wave. Tesla 
found the off-beat concept of Einstein, the speed of light would be the fastest possible 
velocity of signal transmission, only funny. If however today is claimed, 1993 in 
tunnelling experiments for the first time a speed faster than light has been measured, then 
this just isnt true. Possibly also the Tesla wave tunnelled, as the varices. for a small 
conductivity of the air contract and as a result of the length contraction become 
correspondingly fast- 

Later Tesla after several goes in vain even succeeded in building a high tension tube as a 
tunnel, with which the velocity of the signal could be increased arbitrarily. Tesla with that 
pursued the goal to be able о make radio contac with ойи worlds 


TDI Neb An of Transmitting Electrical Energy Through the Natural Mediums, 
US-Patent No. 787412, 1841905, Complete, Patents pp. 397402. 
Sib: C M. Cheney: Tesla, Man out of Tinie, Bamet & Noble Books, New York, 1993, 
und 5. 309, Omega- Verlag, 1996, ISBN 3-930243-1-6 
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radio and radio 
transmitter receiver 


Fig. 9.8: Energy wave broadcasting system, 


Patent No. 787, 412 (1900) of Tesla. 
In today's switching technical notation: 
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Эз Measuring and switching technique of Nikola Tesla 


As an important and accepted experimental physicist with 14 doctor titles and carrier of 
the Edison medal Tesla always has held on to his measurement results. Not a theoretical 
interpretation but exclusively correct carried out measurements have shown him the 
physical reality. But the by Tesla won measurement results were already for 100 years 
hard to digest and couldnt be brought into accord with any theory. Therefore a switching 
technical analysis of the by Tesla described and carried out experiments should give us 
now information over the nature of the free energy, the tachyon energy, the orpone, or 
however fantastic the terms may ead. 

The Tesla сой, according to the instructions of the inventor, is a flat coil wound like a 
spiral in contrast to the copies today on sale which, surely out of ignorance, are mostly 
Cylindrical. Ив peculiarity probably is to be seen in the circumstance, that charges moved 
through the wire of the сой inevitably increase their angular velocity towards the centre, 
In this way the electrons, which at first are spherical elementary vortices, are pulled apart 
to vortex rings like planar discs. 

Tesla switches ihe "secondary" called flat coil between two "terminals". Following he 
sends, stimulated by his "primary", charge carriers fom one terminal to the other and back 
again and produces a standing resonant oscillation. 


Mostly replaces Tesla one of both terminals by the earth. He thus assumes, that now the 
earth as а spherical electrode takes over the function of one terminal. That he again infers 
from the observation, that a by the transmitter wireless fed litle lamp goes out, if he cuts 
the connection to the ground. Doing so the oscillation collapses. Radio sets on the other 
hand can also be operated without grounding, as we know! 

‘The degree of effectiveness of todays distribution technology of current due to the 
heating losses lies clearly beneath 100 per cent. Without the losses of the wiring it lies 
lose to 100 per cent for the discussed one wire energy transmission. There the vortex 
Tings are guided nicely one after another along the line like beads drawn over a string. 
This result even is to be expected, as far as no vortex "Jumps off the wire or "falls apart 
For the wireless version Tesla however to his own surprise had to find out that more 
energy could be received, than his transmitter produced. The measured degree of 
effectiveness lay above 100 per cent! He therefore called his transmitter а “Magnifying 
Transmiter" (fig. 9.10) The further transmiter and receiver were away of each other, the 
further the received energy increased. Tesla inferred from this, that there had to exist free 
energy and that he had caught that too. 


Consequently he had built a receiver for free energy and registered for patent (1901, 
Patent No, 685,957, fig. 95). Tesla states that the amount of energy depends on the size of 
the “termina”. Of today’s sight we could be willing, to describe this receiver plate as a 
solar panel, but we should know, that the apparatus produced energy even at night! In 
addition the energy gain was considerable higher than for today’s solar panels. Tesla 
spoke of "radiations ^ of am unknown radiation and he im his lifetime has in vain sought- 
for help of explanation, 
“The vortex model will also in this question be a valuable help to us. 
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Fig. 9.9: Receiver for "free energy", 
Patent No. 685,957 (1901) of Tesla. 
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9.9 Energy technical usage 


The answer of ihe  poteníal vortex theory could mm out ж follows: 
1f at he transition of the one wire to the wireless transmission the ring-like vortices is 
puriined the guiding wire the vortices immediately begin to tum around each other, ss is 
Observable for flow technical ring-like vortices, In this way the ring-like vortex the next 
‘moment shows its inside. If it before was an electron vortex (fig. 4.3), then it now shows 
as positon, if it was negatively charged, then it now is positively charged. Following it 
oscillates back again, et Wit that the ring-like vortex om the average has no measurable 
change and no mass, because it akemately forms mater and anti-matter. Without inter 
action it has an enormous ability of penetration . In physics such particles are called 
"Tesla thus had, apart from his transmitted energy wave, which turned out to be neutrino 
radiation, by chance also caught neutrinos which oscillated synchronously. 


According to the actual level of knowledge do neutrinos penetrate the earth and appear 
also on the night side. The order of magnitude in every second amounts to approx. 66 
billion neutrinos per square centimetre. It is a true bombardment. If we would be able, to 
collect and convert all neutrinos, the won energy would be entirely sufficient, to cover the 
need for energy of the world population (approx. 27 Wim’). We merely have to 
materialize them, thus give them mass, charge and the necessary localization. Tesla was 
able to do that experimentally! Lets record: 

"The ring-like vortices, which Tesla with his transmitter hus sent on a joumey as electrons 
"wi am open vortex” centre, are neutrinos (fig. 7.12) Tesla requests that transmitter and 
receiver operate in resonance, thus with the same frequency. Under this condition te 
receiver collects in all oscillating vortices, so that no one is lost. 

1f the neutrinos for instance are just positively charged when leaving the transmitter 
electrode, then an electromagnetic force of attraction takes place, if the receiver electrode 
at the same time is negatively charged. The required operation with the same frequency 
and opposite phase guarantees that also the next moment, if both, the neutrino and the 
receiver, have changed their polarity, the electromagnetic atraction is preserved. 
1 is obvious, that strange neutrinos which fly past and by chance oscillate synchronously 
are as well atraced. In that way the power collected in the receiver capacitor will increase 
further and degrees of effectiveness of over 100% are obtainable. Tesla discharges the 
receiver capacitor timed with the frequency of resonance (fig. 39) and points to the 
difficulty of an exact keeping of the condition of synchronisation. 

‘Tesla indeed did work on a theory of his own, but never published it. The patent office and 
his lawyers had to proceed from the Maxwell theory, although Tesla knew only too good, 
that his apparatus in no way could be described with this theory. It therefore cant be 
excluded, that important facts in his patent specifications havent been mentioned at all - 
Or even worse - consciously or unconsciously in am inapplicable manner have been 
explained with the Maxwell theory. 

Perhaps this is the more profound reason, why the numerous Tesla imitations don't want 
то funcion quite so well With the new theory there should be some changes, and we 
should accept the challenge for the sake of humanity. 
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The transmitter tower of Tesla (57 m high with a spherical electrode of 21 m) 
forthe transmission in multiplex mode of operation (according the inventor) of 
+ telephone calls 
* telegraph services. 
+ teleprinter services 
* radio programmes 
* navigation signs 
time signals 
e video signat 


Fig. 9.10: 
Long 
Island, 7.5 MW (1902). 


‘The planned transmitter Wardencliff of Tesla on 
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9.10 Environmental compatibility 


We now can summarize the different observations and try to find answers for the in the 
fist chapter raised questions concerning the electromagnetic environmental compatibility 

The by Tesla used longitudinal energy wave is a potential vortex wave in the sense of the 

vortex model of Kelvin, which we again could identify as neutrino radiation (Dirac). 

Also other, partly quite fantastic terms, are known like “radiations” (Tesla), "orgone 
radiation” (Reich) "lachyons" (Feinberg), "grid radiation” (Hartmann), "bioradiaion" or 


Actually these rays have nothing to do with water as a cause. Water with its high dielec- 
tricity however favours and influences the course amd the local distribution of the 
radiation. The maximums of the standing wave considered for themselves result lines in 
straight as a die in the landscape. Of Tesla is known, that he measuring technically could 
detect the cross points of the lines, which he called oscillation nodes, 
‘There exist so-called dawsers, who cam make these standing waves out even without 
technical aids, For that they hold a fork im their hands, which suddenly moves over such 
p^ 

Lets remember that the same potential vortices are used at the nerve conduction as 
reaction potentials to conduct simuli. И ring-like vortices anive at a muscle, it contacts 
‘without knowing, if the signal was sent from the brain over the spinal cord or picked up 
from the environment over the fork and the hand 


Thus if the same signals, which we use for the tasks of controlling and thinking, are also 
produced by technical apparatus, then this touches the question of the environmental 
Compatibility ina direct way. Above extremely strong points of resonance, which are 

called "geopathic zones”, now and then even is wamed about "psychotronics", a function 
trouble of the brain, which can show in a disturbance of the waking consciousness. 

А possible explanation would be that the brain is occupied with so much vortices picked 
up from the outside, that it isnt able anymore to accomplish its actual asks. For muscle 
cramps or an inexplicable crash of а PC am correspondingly interpretation would be 
obvious. 

As long as no gauges are available, the highest caution is imperative! 


1f Tesla had been able to put into operation his transmitter tower for longitudinal waves 
(World Telegraph", Wardenclyffe, Long Island, s. fig. 9.10) with the estimated power of 

7.5 Megawatt and thus had been able to realize his dream of a world-wide wireless 
communication, then this could have had hardly estimable consequences for the health of 

the word population. 

Shortly before the completion of the project, in the year 1905, Tesla without notice let stop 
all work. He to that never made an explanation to anyone. Officially it was said, his 
financial backer J. P. Morgan would have withdrawn his financial means. In any case 
was Tesla financially ruined with this step. 

Perhaps also T. A. Edison was behind it, who was his opponent at that time. Edison 
committed himself engaged for the use of direct current Against the alternating curent, 
preferred by Tesla, Edison argued with unhealthy risks, and with that he perhaps wasn't 
So wrong at all 
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Fig. 9.11: — Concerning the technology of the Wardencliff 
transmitter (fig. 9.10). 


iz Dr. Nikola Tesla: Complete Patents, (LT-Ratzlaf), Tesla Book Company 
(1983), ISBN 0-960356.3.2, P. 435. 
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9.11 Ecologically fair usage 


“Tesla not only has stimulated ecologically fair usages of the energy radiation. To that can 
be counted the use of a Tesla transmitter as a radiation weapon ^ as well as the 
mentioned building of a Tesla interferometer, the low-frequency interferences of which 
can lead to mighty gravitational waves and with help of which it should be possible, to 
produce earthquakes, to sink ships or to shoot down planes from the ky ^. Against the 
background of two world wars ican be understood, why Tesla has drawn attention o the 
possibilities of a use of his system for the purpose of defence. 


In today's sight a technology like Tesla's wireless energy transmission (fig. 9.11) hardly 
would have any chance of a large technical use, because it should be reckoned with 
enormous problems of environmental compatibility. After all had come ош in our 
Considerations, that entirely in contrast to the Hertzian wave just of the Tesla energy wave 
direct biological effects are to be expected. A purposeful medical use of the Tesla rays 
however сап be imagined. 


The collecting of "fee" energy waves with a neutrino receiver at first undoubtedly would 
be a clean and ecologically fair altemative to the present energy technology, with which 
we heat or nuclearly contaminate our environment But even the use of free energy 
converters has limits. Should it tum out that the Photosynthesis uses such a 
materialization, in which the necessary free electron for the chemical reaction actually is 
produced from a caught neutrino in the so-called reaction centre and thus the reaction 
energy is won, then for am as usual excessive use by men it cant be excluded anymore, 
that the plants оп earth die and nothing grows anymore! 


1 in contrast atribute big chances to the one wire transmission technology. Because for an 
use of altemative and regenerative energy sources, like the sun in the desert or the 
geothermal energy in Iceland, the transport of energy has to be made over large distances 
through the oceans the small losses and the possibility to be able to use sea cables, play а 
big role, In the residential areas and conurbations om the other hand it has a positively 
effect, that by the concentration effect of the potential vortices the interference radiation 
is directed inward, Laid on the bottom of a sea or of a river, such a line in addition is 
protected against the effects of lightning and sabotage, and it neither spoils the 
Countryside, as the old-fashioned high tension pylons do. 


For transportation tasks the mentioned making use of the spin coupling would surely be 
the mos suitable drive. The denser the medium, the more efficent would be the driving 
effect, for which reason not only fying objects, but quite particularly also ships and sub- 
marines could be operated non-pollwing in this way without combustion and without 
exhaust fumes. Build up effects by the water pressure or the sound barrier dont occur. 
But control might not be entirely unproblematic. If for the reason of а unipolar arrange- 
ment of the field a relative velocity to compensate the field becomes necessary, then a 
correspondingly build up arrangement will do so without considering losses. It is no acci 
dent that most apparatus which got well-known have flown the builder sooner or later 
“past his ears” (note of the translator: broke into pieces). Till a commercially utilizable 
flying saucer has been built, many technological hurdles have to be taken. 


Claims concerning the environmental compatibility 


Claims to an up-to date environmental policy 
in view of longitudinal electromagnetic energy waves 

Tesla waves = neutrino radiation = scalar waves 
potential vortex waves: 


1. Gauges must be developed and bui, with which the 
energy waves can be measured. 


2.All technical apparatus should be tested regarding the 
emission of energy waves. Harmful radiation should be 
avoided. 


3.Only such transmitter antennas may be brought into 
action, which emit a minimum of energy waves. 


4.The ability of biological systems to absorb energy waves 
should be determined. To that also belongs the 
question, how many vortices collect locally and how 
fast they fall apart. 


S.Limits for allowed pressure produced by artificially 
energy waves should be fixed, regulations and laws 
enacted. 


GThe in nature available energy waves should be 
brought to a technical use, with the goal of a natural 
energy production. 


Fig. 9.12: Catalogue of claims conceming the 
environmental 
compatibility in the view of the new field theory. 
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9.12 Claims concerning the environmental compatibility 


Now we still not know, if the using of a handy or another electronic device poses a danger 
to the user. Now, we surely cant exclude a danger, and the statement of he manufacture, 
it is safe because all limits have been met, is worth nothing, as long as the part of longitu- 
dinal waves isnt measured. Therefore stands at the very top of the list of the catalogue of 
claims (fig. 9.12) the development and the building of gauges (o measure Tesla radiation. 
More than half the 700 patens of Nikola Tesla concem the building of tansmiter and 
receiver installations for energy waves. Here a lot of valuable clues are found, especially 
э be himself has built and used some of the switching circuit designs. In the seminar a 
fil decus ай which 1985 the нише of Inguinal чан cold be proven 
(АЛ 

For an earthquake always both, the transverse and the longitudinal wave, occur simulta- 
neously and, taken exact the same is valid for the sound wave, even if the transverse part 
ево get too far in the air. The emission of both parts in analogy is almost to be 
expected of an electromagnetic wave generator or transmitter. Acwally both waves are 
detectable at the receiving point The useful transverse wave and the longitudinally 
propagating vortices, which show as noise (fig. 47). If the vortices are predominant and 
the useful signal goes under in the noise, then a interruption of the radio operation occurs. 
‘Also small gardeners immediately near a radio sation have made experiences as eg in a 
distance of one Kilometre from the tansmiter of RIAS-Berlin. They were able to light 
their allotments day and night with a neon tube, to which they merely had tied a free wire. 
‘The radio station immediately insinuated, that they in ап illegal manner had tapped their 
useful wave and damped iL But it cant be excluded, that the transmitter has sent a 
longitudinal part in the ether too, which was responsible for the energy transport. But that 
suggests, that also at other transmitter antennas, thus for the mobile phones, the 
unwelcome parts is transmitted even than, if we doa' use it at all 

Sail another problem is added. If in a modem receiver radio waves arrive, then they roll 
up to a standing wave and according io fig. 1.4 to a vortex over the antenna. According to 
that we arent able anymore to distinguish, if the transmission took place as Hertzian wave 
for as Tesla wave. The separation of both sorts of waves has io take place betore the 
antenna is reached. 

An upto date measurement arrangement would look as follows: In front of the receiver 
amenna a path with a tunnel, which represents an insurmountable obstacle for the tans 
verse waves (fig. 6.14), is placed. Then only the longitudinal waves pass the tunnel, and 
these at the end of the tunnel can be recorded and analysed with conventional technology. 
"The tunnel is an elegant possibility, to make use of the pat of Tesla waves. Afterall only 
this part is relevant with regard to the electromagnetic environmental compatibility. 
Concerning the above asked question we can take home at least one important realization. 
‘The probability is quite high, that you actually notice nothing of the handy radiation, be- 
cause not every system react in the same manner to certain vortices. The resonance 
conditions regarding frequency, phase and position always have to be fulfilled, if an 
absorption of energy waves should occur. (fig. 210 B, Е coli bacteria) 
On the other hand it however cant be excluded, that just you or me synchronize according 
to frequency and collect 100 % of the transmitted energy radiation In contrast to the 
Hertzian wave plays for that the distance to the source of interference only a secondary 
‘le! Seen that way worries would by all means be ened 


E Epilogue belonging to рап 1 


From Indian mysticism: 


it neither is 


this nor that 


itis itis 
not this not that 


it is this 


and it is that 


Fig. 9.13: Тһе structure of the world equation, an example 
from 
Indian mysticism 
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9.13 Epilogue belonging to part 1 


"The correctness of a new theory not by all means guarantees, that it also is accepted! А 

пен theory must be used. Only if a concrete need exists then an acknowledgement is to be 

expected if at first only by the direct beneficiaries. 

In november 1994 im Munich the trade fair "Electronica" took place. Here invited by the 

Deutschen Gesellschaft fur EMV-Technologie (German association for EMC-technology, 

note of the translator) the books about potential vortices [A], A2] were honoured with a 

prize by an intemationally renowned EMC-scenüst The number of people, who the 

potential vortex theory helps further to find answers to problems, which until now aren't 
‘explicable, grows further. 

Nevertheless, nobody should believe that something will be changed to the content of the 

text books in the shelves that fast. Habit and laziness encourage 1o further use the to date 

interpretation, even if a new theory has ready a better and convincing answer. It will take 

some time, to give an example, till the heating of water in a microwave oven is explained 

эз eddy losses, as is described sound by the potential vortex theory already today. 

The discovery ofa physical phenomenon may happen in а fight second, lis 

acknowledgement om the other hand as а rule is a lengthy procedure. If we look back in 

history we find ош that even in the past it hast been otherwise. 

(Of de four fundamental phenomena їп fig. 82 at first the tension voltages and the charges 

have been discovered by Coulomb (57е), 

(S7) An effect of the eddy currents was observed already 1825 by the French physicist 

‘Arago. He discovered that a magnetic needle suspended above a rotating disc tends to 

rotat along. Out of ignorance he named the effect "rotational magnetism 

But the eddy currents could only be mathematically described with the help of two laws, 

the law of Ampere (1820) and the law of induction of Faraday (1631) Because the effect 

due to the eddy current losses rather was regarded as disturbing, technical applications or 

patents at first have stayed out. At first Riidenberg has carried out fundamental 

Calculations for eddy current brakes in 1906, The discovery and usage of the "skin effect 

isto be attributed to Tesla. 

(S75): The electromagnetic wave for the first time was mathematically deseribed by 
Maxwell (1864). He had aimed to calculate the light and he could show, that his theory 

actually could correctly describe all properties of the light. With that he was able to prove 

the correctness of his theory. But he had to deal with many sceptics, because he had 
postulated the dielectric displacement, without however in his lifetime being able to 

measure it because of is smallness. 

"This may be the reason, why the discovery is attributed to Heinrich Hertz and was and is 

spoken of the Hertzian wave. Neutral seen Hertz at first was nothing more than a 
enthusiastic pupil, who had worked through the “Treatise”, Maxwells books, All results, 

‘which Hertz could observe experimentally, already were contained in the Maxwell-theory 

and published. 


TI Tames Clark Maxwell, A Treatise on атту & Magnetism, vol. 2, 
Chapter XX: Electromagnetic Theory of Light. Dover Publ. New York 


E Epilogue belonging to part 1 


But the great mathematical description of Maxwell at first had a purely academic 
Importance. The interest of the general public om the other hand concentrates on the 
practical applicability. Henz had experimented with antennas and has laid the foundations 
of the building of а gauge for electromagnetic waves (1888). The wireless transmission of 
invisible waves was convincing. It was an entirely mew technology, which stimulated 
fantasy in view of a technical usage. A practical man, who was stimulated by the 
theoretical realizations, was Marconi. He goes for the inventor of the radio (1895, Nobel 
prize: 1909). 

Between the three summis, first the calculation and at the same time discovery, second 
the measurement and third the usage of the wave phenomenon lay 31 years, and the radio 
technology is developing still further, even today. In the area of the cellular phone 
network and the telecommunication even a kind of gold mining mood prevails, which 
can't be impressed much even by hints of an electromagnetic environmental compatibility. 

"m the euphoria of the past 100 years is fallen imo oblivion completely, that besides the by 
Henz detected transverse wave in the wave equation according to Laplace and according 
to the original version of Maxwell also a longitudinal wave was described mathematically. 
This ome was discovered and detected by Tesla in numerous experiments. With reference 
to his discovery Tesla initially had asserted publicly, Herz had been at fault, with which 
he undoubtedly was wrong and had incurred the wrath and the scom of the scientific 
community. As a result of this development his experiments havent been reproduced and 
the discovery of the scalar wave could fall into oblivion. 

Not enough with such sanctions against the inconvenient freethinker Tesla а series of 
professors like Gibbs and Heaviside have made cuts and discarded all pars from the 
original version of the Maxwell equations, which by that time werent considered to be 
experimentally proven by experiments of Ampere, of Faraday, of Ohm and Herz. With 
that the scalar waves fell victim to the axe, what, though it had encountered severe 
criticism, finally entered as textbook opinion into all textbooks, after Hertz also had 
sanctioned this measure. 

If ihe field equations according to Maxwell in today's revised version don't describe 
scalar waves anymore, then all orthodox scientists, who want to bear reference to that, 
have to bear one thing in mind: discarding a term of an equation is the same as neglecting 
it. But the term only may be neglected if itis sufficiently small The first thing every 
student learns in ihe physical practical training is that this first has to be tested. For that 
the term has to be measured and its order of magnitude must be determined. Then it is 
lite helpful and extremely unscientific, if at first is neglected and on the basis of the 
revised field equations, which have put all scalar waves to zero, is demonstrated that the 
neglect was allowed or even necessary. 

А practical example are the longitudinal wave parts, like they occur and are proven in the 
near-field of a transmitter antenna. Considering the order of magnitude а neglect is out of 
the question. On the other hand they should not exist at all according to textbook physics, 
because they had fallen victim to the axe. Since most scientists in present time do not 
know about the cuting action anymore, they are postulating field vortices anew im the 
Proximity of an antenna, Field vortices, which are propagating longitudinally in the 
direction of a field pointer as a scalar wave 


Epilogue belonging о part 1 ar 


‘With that they calculate their own arbitrary assumption“. 
Win the practical training of physics а student unevaluated neglects an essential factor of 
influence, then his experiment goes as not passed. The experiment must be repeated so 

long until according to the approved methods of scientific soundness all used neglects 

have been tested individually and have undergone an error consideration. 

Do we now have to deny the cutting action, which had been plotted by Gibbs, Heaviside 

and others, having the necessary scientific soundness? Do we have o review and rework 

ll textbooks concerning the illegal neglect? Since the cung action а gap варез in the 

fil thay! 

(570): The potential vortex fills the remaining gap im fig, 82. Several research scientists 
and scientists can be named, who already could observe this phenomenon: in front of all 
goes Nikola Tesla for discoverer of the Tesla currents, very weak currents which are said 
to cause extremely high potentials. Here presumably cause and effect have been mixed up, 
because weak currents never can produce high potentials. Actually the potentials prove to 
be a result of the potential vortices, whereas the currents arent more than a result, nothing 
but leak currents. At least Tesla could use the vortex, but without a usable theory he 
neither could calculate nor adequately explain it Besides Tesla Wilhelm Reich should be 
mentioned, who has collected the vortices in his organe accumulator. 

Mostly only cenain aspects were observed and investigated: by Tesla the planar vortex, 
һу Reich the influence om the weather, by Schauberger the water vortices and by all three 
the medical and biological aspect. The list of names is incomplete and could arbitrarily be 
continued 

With the discovery of the potential vortex (1990) the basis for the building of a gauge and 
the technical usage of the physical phenomenon is laid [AL It not only concerns the 
search for water, but also the detecting of the vortex balls and vortex streets, of the 
standing waves of the energy radiation in the air, at the workplace, at the bedroom, in 
Clinics, in recreational areas and hotels. As explained at the stat, neither the field strength 
of a Hertzian wave nor the arising heat development can be made responsible lor 
biological or technical harm. 

1 primarily are the newly discovered vortices of the elecric field, which take effect. The 
effects can, as we have seen, as well be good for health as bad for health. Intensity, plane 
of polarization, vortex configurations and many other characteristics play a role here. To 
researc these influential factors gauges for vortices will be needed as well 

We have to realize that in the technical domain the electromagnetic compatibility of am 
apparatus is determined by its sensitiveness 1o vortices, thus by the fact how many and 
‘which vortices can cause а function trouble, To determine the environmental compatibility 
of a product the emitted vortices, the energy radiation, have to be measured. Limits for 
high tension lines, for screens or handheld phones must be given in units of the potential 
vortices. The potential vortex has shown us the way to a unified theory and has brought 
along a new picture and understanding of our environment. It with that wants to show us 
the correct way for an ecologically compatible dealing with nature. 


=P] Thinks, Близ Lehrbuch der Hochtrequeniechak, ГВ; TRT. 1986 
Springer-Verlag Berlin, Seite 335 
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Part 1: Edition belonging to the lecture: 
"Electromagnetic Environmental Compatibility’ 


Prof. Dr.-Ing. Konstantin Meyl 
Scalar waves 


Abstract 2 Autage 1906, 4 Aug and а Engl Editon 2002 


Both technical and biological systems can be influenced by 
electromagnetic fields, whereby numerous questions still are 
open, like e.g. concerning limits and the nature of physical 
interference fields. The book shall do justice to the circumstance, 
that a fact oriented discussion about ,electrosmog" implies an 
analysis of possible reasons, a mathematical derivation and a 
physical argumentation. 

We proceed from the assumption, that only that part of the 
electromagnetic wave should be considered for malfunctions, 
"which has been absorbed and which has rolled up to a field 
vortex. The effectiveness depends on the amount of the produced 
vortices and on the life span, the decay of vortices. 


Analogous to the sound wave vortices in space are propagating as 
longitudinal waves. In this context is pointed to numerous effects. 
Examples for the technical and biological use of these standing 
waves are the energy transmission of Nikola Tesla as well as the 
nerve conduction, which functions in a corresponding manner. If 
ihe same vorüces, which man uses for conduction of information, 
are emitted by technical devices, then biological reactions cant be 
excluded anymore and worries with regard to ,,electrosmog" seem 
to be justified. 


Causes, phenomena 
and natural scientific consequences 
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Preface to the seminar 


"The point of a seminar is, to deepen, o practise and, as far as possible, to practically арру 
the material of a lecture. The knowledge of the content of the lecture hence is a 
prerequisite for the participation. 

For the reader of this book thats tantamount to the recommendation, to have read the first 
pan, the ediion belonging to the lecure, before. Here the questions conceming the 
electromagnetic environmental compatibility” are asked and the necessary bases for their 
Answering is laid. Also practical consequences for various areas of science are indicated. 
The deepening most suitable should be made in form of a seminar, subdivided into the 
here presented part 2 to the energy technical seminar and a part 3 to the information 
technical seminar. Part 2 correspondingly concerns the energy technical aspect of electric 
or magnetic longitudinal waves, whereas part 3 is dedicated to the information technical 
aspect”. Because it concerns а book which merely for reasons of usefulness is published 
in three parts, the chapters are consecutively paginated. References to chapter 1 to 9 hence 
automatically relate to part 1. The numbers of the figures and tables as а rule are identical 
‘with those of the chapters, in which they are discussed. 

‘The seminar should lead on over the pure reading, consuming or listening and should 
stimulate to join in. All involved persons may and should give ideas and ask questions, 
feven if these may sound litle orthodox. The sciemifie working method cakes. that is 
Siniggled for answers and even is argued, if necessary. To reach this goal, it must exist 
any obligation or censorship, neither for the leader of the discussion nor for the 
Participants of the seminar. 

The seminar is being carried out since the summer semester 1997. The works of the 
seminar writen by students treat the knowledge of text books of the respective theme. 
Following the lecture the answers are discussed and compared to those of the theory of 
‘objectivity and other models of explanation. This procedure in this edition belonging to 
the seminar is reflected at some рой, if for instance a chapter is completed with a 
„discussion 

The first edition of this 2" рап still was incomplete and has been handed out to the 
participants of а congress in Switzerland instead of a manuscript belonging ta the lecture 
the 17" of Nov 1998. The here presented second edition im the meantime t a large extent 
is complete, but surely not yet perfect. In accordance with the experience made with the 
first рап of the book also for this 2" part а third and revised edition, in which the ideas of 
the participants of the seminar and of the readers find consideration, wil be due to be dealt 
with after a year. The reader of the second edition has to console himself with the fact that 
a lively seminar constantly is changing and developing further. And that has to be so! 


Villingen-Schwenningen, January 1999 


T: _Еесготарлепе environmental compatibility, Part I. Edition belonging to the 
lecture, INDEL Verlagsabteilung, 1996, see page 1-218 of this issue. 


<i>: Electromagnetic environmental compatibility, Part 3, Edition belonging to the 
information technical seminar, 2002, see page 443 - 625 of this issue. 
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10. Oscillating interaction 


А theory is not an end in itself, even if it sounds very convincing. It has to be measured by 
its applicability. As am entry imo the practical consequences, which result from the 
theoretical part, the question about the validity of Kepler's laws is raised 


10.1 Kepler's laus 


"The "radius vector, а line drawn from ihe sum to а planet sweeps out equal areas in equal 
periods of time. At least has teached us Johannes Kepler it that way (hg. 10.1). The 
balance of forces, the gravitation on the one and the centrifugal force on the other hand 
results in the innermost planets of our solar system orbiting the sun very much faster than 
the outer planets (Mercury in 88 days, the Earth in 365 days, Jupiter in 4333 days and 
Pluto in 90465 days). 

For the inner planets as well as the big planets Jupiter and Samum Kepler's laws are still 
found confirmed. But that shouldnt apply anymore for the outermost planes of the solar 
system. Beyond Saum should prevail changed rules as is said, based on observations of 
the Voyager spacecraft 

Jf we direct our view to an unknown galaxy, then does it rotate around its centre and in 
doing so to a large extent keeps its form. Despite rotation of its own am elliptic, a barred or 
even a spiral galaxy virtually doesnt change its characteristic form. From this follows 
that the inner stars of a galaxy are considerably slower on their way than the outer stars! 
But we expected exactly the opposite. 

According to Kepler's regularity the outermost stars would have to orbit extremely slow, 
1а order not 10 be hurled into space as a result of the centrifugal force. But then а galaxy 
wouldnt keep its structure. The spiral form, as it already has been observed and classified 
bby Hubble (fig. 102), merely would be an accidental exception as a momentary picture, 
but by no means the rule. 

We have to take note, that the structure and in particular the cohesion of a galaxy cant be 
explained with Kepler laws“ 


<I>: Konstantin Meyl: Electromagnetic environmental compatibility, Part 1 of this 
book: Causes, "phenomena and паша scientific consequences. 
<li>: Kendrick Frazier: Das Sonnensystem, Time-Life Bucher, Amsterdam (1991) 
“Янә: The basic laws of the universe мап io rock: „What is the matter with the 
galaxies? They rotate in their fringe ranges much faster, as is allowed by the 
laws of physics. Or is something wrong with these venerable laws? The 
astronomers and physicists stand for the dilemma to have to decide between 
the two alternatives: feign the observations us an other world or do we 
calculate wrong since centuries?" (translated), Bild der Wissenschaft Nr. 2, 
1989 


Unknown int 


Kepler's 1* law: 


The planets move in elliptical orbits, with the sun 
at one focus. 


Fig, 10.1: Kepler's 2" law (concerning the conservation af 
angular momentum): 
The line drawn from the sun to the planet sweeps 
ош equal areas in equal periods of time 


Kepler's 3" law: 
The raüo of the squares of the revolutionary 
periods of two planets is equal to the cube of their 
average distance to the sun: ga 
an) 


normal spiral galaxy 


Se 
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elliptic galaxy e. 


Barred spiral galaxy 
Fig. 102 The classification of the galaxies according to Hubble<i> 


<>: according to H. J. Lugt: Vortex Flow in Nature and Technology, page 223 
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102 Unknown interaction 


So which interaction keeps a galaxy together? We today believe to know four different 


1, The gravitation": But since Keplers law isn't valid in this case anymore, the 
gravitation is ruled out from the start. Obviously for the distances in a galaxy it hardly 
effective 


11. The electromagnetic interaction: It is responsible for the structure of the atoms. 
Looked at from the outside atoms сапу по charge, Le. the charge conditions are 
balanced. A binding of our sun to the centre of the Milky Way by an electromagnetic 
interaction thus is ruled out as well. 


IL. The strong interaction: Since for the proton another charge distribution is measured, 
as a single positively charged particle should have according to the normally used 
theory, the strong interaction was introduced as a nuclear force, to explain the big 
error, the grave difference between measurement and calculation. The good advice 
hence reads: instead of giving birth to postulates at random, first of all the fault should 
be searched for in the normaly used theory 


IV. The weak interaction: It quite obviously is involved in the particle decay. Both, the 
weak and the strong interaction, only have an extremely short range. With this 
propery they consequently wont be able to keep a galaxy together. 


Conclusion: In a galaxy a still unknown interaction takes effect, and science is requested 
to seach 


Both interactions with infinite range, the electromagnetic interaction and the gravitation 
оссш as a result of static fields, therefore assume a constant charge or a constant mass. 


Considered more exactly im that case it merely can concem special cases 
Gravitational waves, which reach our earth and which are detected im very costly 
experiments", already show that the existence of айепай fields cant be excluded and 


oscillating interactions by all means are conceivable! The physical research at present 
probably is om the right track. The researchers however dont have ready an usable 
explanation yet. We accept the challenge! 


Derivation af Keplers 3" Taw in Tig. TIU. 
Konstantin Meyl: Potentialwitbel Band 2 
INDEL-Verla, Vilingen-Schwenningen 1992, ISBN 3-9802542-2-4 


i: Gero v. Randow: Wenn kosmische Katastrophen Raum und Zeit verbiegen, 
zum Thema Gravitationswellen-Detektor, VDI Nachrichten №9, 1.3.91, 5.32 


E Harmony of the alternating current engineers 


Measurement: 


mean effective value. 
(moving-coil instrument) | (moving-vane 


Fig. 10.3: Direct current and alternating current 
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10.3 Harmony of the alternating current engineers 


‘Today's situation can be clarified by the following picture: you engage а "direct curent 
engineer" 1o measure the tension voltage im ће socket of our power supply system. The 
дува паре мові direct current engineer”, who never has heard anything of alternating 
usen, reports: „Мо tension volage is measurable”. If be for reason of your doubtful 
expression looks still more exact he will realize: „The pointer af my moving-coil 
instrument strangely fidgets around zero, but the’ swing is so small that опе confidently 
can touch i”, (ба, 103) 

Modern science is accustomed to say, without a valid theory and without technical 
"measibliy nothing can exis, what must t exist If you drop dead after the experiment, 
then you probably had a weak heart or other afflictions In such cases as a rule the victim 
himself is to blame and by no means theoretical physics! 


Inthe case of our power supply system the answer is known: The mean of the altemating 
voltage of the network is approximately zero. The pointer of a moving-coil instrument for 
reason of is imenia cant follow the fast changing anymore and only fidgets on the spot. 
‘The effective value however amounts 19 around 230 Volis. But to measure it you need 
another device, for instance a moving-vane instrument. Seen so, direct current describes 
the special case of altemating current with frequency zero. 


The properties of alternating current can be depicted best by an extraterrestrial observer 
He wil tell us: Seen from a distance at least at night a great harmony seems to prevail on 
earth, All lights in the streets and cities twinkle completely synchronously. All generators 
are in resonance among each other and with all consumers, There are two big races: The 
50 Hertz race and the 60 Hertz race, which appear if the earth turns further and the 50 
Hena race is switching of again йз twinkling lamps 


The synchronization necessary for an exploitation of altmaing fields is so obvious for us, 
that hardly anybody realizes, that а consumer operated with only one Hertz difference 10 
the frequency of the network cart be supplied with power anymore. Apart from the 
correspondence in frequency it even depends on the correct phase, The phase angle must 
һе between D and 909, This corresponds to an efficiency faciar cos between 1 and 0, 
The cable connections serve both the transport of current and the synchronization of all 
the generators amd consumers connected to the network, The frequency is kept s0 constant 
that simple clocks, switching stations and even old recond-players сап be operated 
synchronously with the frequency of the network. 

‘The synchronization of the feeding in power stations is supervised by a station of its own, 
which dictates the time. It is true that we arent capable of seeing the twinkling of the 
lamps anymore for reason of the inertia of our eyes, but it can be detected and filmed with 
high-resolution cameras. Even if we cast perceive the harmony of the altemating current 
engineers, it nevertheless exists. 
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104 Four fundamental interactions 


"Those considerations suggest, that also gravitation and electromagnetic interaction merely 
describe the special case of oscillating interactions with frequency zero. To avoid 
‘confusions, well have to think of new names, 

"The electromagnetic interaction can be clarified by means of open field lines, which start 
ata charged body and end again at another body of unequal charge. In physics classes it is 
normal to make the field lines of a magnet visible with iron filing. Between the unlike 

poles a force of anraction is observed 

T we this time assume that both magnetic poles change their polarity at the same time, 
‘then the force will decrease for a short time during the changing of polarity, to afterwards 

be active again in full magnitude and in the same direction. Therefore а force of attraction 
is observed again even for a reversed polarity. 

The generalization hence reads: The electromagnetic interaction will occur also in the 
oscillating case, but in weakened form, if both bodies involved in the interaction change 

their polarity synchronously and if they are in resonance. А name by analogy would be 

resonating interaction” (table 104). 


It is known of the electromagnetic interaction, that its effect is larger than that of the 
‘gravitation by powers often. This presumably has to do with the described and observable 
bundling up of the open field lines, whereas closed field lines cant be bundled up. The 
gravitation hence is linked with the closed field lines, which surround all elementary 
Particles, every atom and every body. 


"The opposite of the bundling up is the repulsion of open field lines, for which reason here 
also forces of repulsion can occur. For the gravitation however no repulsion is observed, 
because closed field lines virtually can't be influenced. 

Apart from the circumstance that the effect generally will be smaller in the oscillating 
‘ase, similar properties are to be expected. Also its range will be infinite as well It is 
recommended’ to call the case of oscillating charges, as already said, "resonating 
interaction" and the case of oscillating masses, the oscillating gravitation, levitation’ 
(able 104) 

‘The term levitation’ is very appropriate, but not new. Unfortunately until now no 
generally binding definition existed, what should be understood by that, for which reason 
Misinterpretations and irritations ‘cant be excluded. Mostly levitation is linked to a 
Cancellation of gravity, up to a state of free floating, but we will see that quite other 
phenomena become descibole with this term. 


105 Resonating interaction 


The question, what keeps a galaxy together, now can be answered unambiguously. The 
well-known interactions already have been excluded. If for the enormous distances the 
‘gravitation cant keep the outer stars anymore in accordance with the Kepler rule, then the 
levitation wont be able агай. 


28 resonant interaction. 


Example: central star S, with З planets Py-P» 
and with 4 neighbouring stars Sy-S, 


La (fast 


neutrinos) 0 : 


7 
lowed d 
noH 


milky way-radius: 15000pc*3*1 
sun system-radius: 50 a*15*10 = 7,5*10° km 


oscillating interaction EJ 


Therefore the oscillating charge is lef. Actually the resonating interaction wil reach ro the 
outermost areas of a galaxy. The bundling up of the field lines results in the cente of the 
galaxy and one of its stars to sand in an exclusive resonance to each other, what looked at 
from the outside looks like, as if the sar hangs at an invisible string or a "rubber band 
and thus tums around the cenre. 

Because quite a few stars hang at the centre of а galaxy, it can be assumed that it provides 
correspondingly many resonance. The centre perhaps is comparable with an extremely 
broad banded transminer, which operates on all channels simultaneously. The stars then 
pick as a receiver the for them suitable channels and hang themselves by „rubber band” at 
the heap (fig. 105). 


Should there exist any particles with an oscillating charge, which synchronize between 
centre and star with the resonating interaction, then they will mediate between both 
partners, 1f we assume that the centre at опе channel just is positively charged, then all at 
the same time negatively charged particles will be attracted, the positively changed 
particles however repelled. Whereas the unlike particles in the centre participate directly 
in ihe production and maintaining of the oscillation, the like positively charged particles 
willbe hurled into space. 

But at the same time does a star, which clings to the centre, have to be negatively charged. 
It hence ашаса the repelled particle. The particle thus drifts from the centre to the star, 
езеп then И all three, the centre, the star and the particle, change in polarity. The result is, 
that the stars grow in diameter by collecting the particles. Only because our sun actually 
grows И has the chance to sometime become a red giant! 


Since the sun radiates, as is well-known, in every second a radiation equivalent of 5 
million tons, it permanently has to be supplied with a substantially greater amount of 
matter. If а resonating infraction should occur, then our sun will get its „material 
Supplied fm йе “centre of the Milky Way and бш is a black hole! 
But no particle with a mass comes ош of such a hole, yes not even light. For a particle to 
be able to leave the black hole, it should have neither charge nor mass. At most an 
oscillating charge and mass would be allowed. Such a panicle would have an enormous 
ability of penetration as a result of the missing static interaction. It would be able to rush 
‘through the earth unhindered. 


According io acmal knowledge only neutrinos have the described properties. One also 
knows би the centre of ош Milky Way represents a mighty source of ешил. 
From this derivation follows 
1. As mediators of the resonating interaction serve synchronously oscillating neutrinos: 
2 staring with he proof of the neutrinos И should be able to backwards also prove the 
eritece ofthe resonating interaction, 
ЗО as a practical consequence, we imagine that the centre of the Milky Way wouldnt 
Supply neutrinos anymore. Then the whole galaxy would fall apart and not one of is 
Sars woul shine anymore 


эю Long distance effect of the neutrinos 


Fig. 11.1: Тһе Atlantic ocean floor ^ 


<i>: Miller, R: Driftende Kontinente, Time-Life, Amsterdam 1991, S. 79 
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11. The growing globe 
11.1 Long-distance effect of the neutrinos 


The long-distance effect thus lies im the circumstance that the neutrinos, im the case of a 
resonance of the source of neutrinos and the receiver, span an invisible rubber band 
between both, which is called resonating interaction and keeps the two together. 


As a transmitter of neutrinos functions for instance a supernova, the death of а star, in 
"which 989% of the mass annihilates under emission of neutrinos or a black hole, which 
continually swallows light and matter and spits them out again as neutrinos after a still 
unexplored „process of digestion”. The process, which in the case of a supernova takes 
place as а singular occurrence, in a black hole possibly takes place permanently. 
"The hurled out meurinos on the other hand serve he sun as а source of energy. 
А receiver of neutrinos then for instance is our sun, So that the hard and very fast cosmic 
neutrinos become utilizable for the sun, they at first have to be slowed down. But that is 
only partly successful 

1. Some very fast ones manage to pass though the sun and fly out again on the other side 

of the sun, The compared to the cosmic neutrinos strongly slowed down neutrinos then 

are called solar neutrinos, 

27 Another рап can be further slowed down and materialized. As a result of the oscillating 

"mass of the neutrinos as well particles of mater as also some particles of anti-matter are 

formed, The particles of mater make the sun grow. 

i. The with mater incompatible antimatter annihilates under emission of light as is well- 

‘known For this and for no other reason our sun shines! 


Also the planets have such a neutrino reactor at their disposal. Only so the heat in the 
inside of the earth is explicable! И can be assumed that the planets materialize less the fast 
and hard cosmic neutrinos and that they are served more by the slowed down solar 
neutrinos, which our sun releases again unused. 

As is well-known radiates the planet Jupiter already today twice as much radiation energy, 
as it from the sun receive. In this typical encyclopaedia type balance the involved 
neutrinos of course are not considered. But it shows that Jupiter is оп the best way to 
become а sun йы Ив moons then will become planets. 

From this the example we also see that with increasing mass the crust of the planet 
becomes thinner and thinner at the expense of ihe neutrino reactor in the inside, until i 
finally is eaten up and the celestial body openly starts to shine. Astronomers report for 
reason of their observations of the formation of more and more new stars- 


One part of the collected neutrinos thus is materialized by the planet, In the case of our 
‘earth it contributes o ts growth, 

Who doesnt want to believe that the earth becomes bigger, should look at modem maps 
of the oceans, on which the topography of the ocean floor is shown. According to the 
theory of Alfred Wegener concerning the continental drift North and South America on 
the one hand and Europe with Africa on the other hand steadily drift apart since 200 
million years. The result can be read at the atlantic ocean floor. The gaping, chequered rift 
zones to the right and left of the Mid-Atlantic Ridge show how the earth is tom арап (fig. 
an 


22 Model of expansion 


Fig. 11.2: Тһе pacific ocean floor 


<>: Miller, К. Driftende Kontinente, Time-Life, Amsterdam 1991, 5.78 
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112 Model of expansion 


Geographers assume that at another point to the same extent continental plates are 
sibüced and molten. That thus has to happen in the Pacific Ocean. But the sea maps tell 
one just the opposite (fig. 11.2) At the ocean floor of the Pacific Ocean the same rift 
formations аге found asin the Atlantic Ocean (fig. 11.1). That means that America drifts 
away from Australia and Asia exactly as from Europe, without being crushed or molten in 
sing so! 

"The only possible answer thus is: the earth grows- 

The characteristic rift zones in addition are found around the Antarctic. From this the 
conclusion can be drawn that the 7" continent slowly is moving away, while the biggest 
habitable mass of land predominantly stays behind on the northern hemisphere, Бу Eurasia 
and North America forming а clip around the North Pole. 


CConceming the evolution of the earth there are and were numerous approaches in various 
directions. Paul Dirac at his time postulated, the brightness of the sun should decrease as 
a result of a decrease of the gravitational constant as well In contrast to that 
Astrophysicsts today observe just the opposite (Ingersoll 1987). According to the 
hypothesis of Carey energy wil transform im mater im the universe. According to the 
ides of Oeste” aether particles are absorbed, which make our globe grow. Also other 
research scientists share ihe idea of the growth of the earth with him in their reports 
As а geologist Orsterle™” cites his colleague Herzig: „The at the Mid-Oceanic Ridge 
newly produced oceanic crust has to be consumed again at other points, because otherwise 
the earth would expand” and criticizes the „plate tectonicians" that they would postulate 
their model without Physical ‘rounds. 
Не gives some arguments for the correctness of the model of expansion: 


a) Suibduction: The already discussed missing of zones of subduction and of melting of 
‘continental plates to the assumed extent. 

b) Paleomagnetsm: errors and mistakes in the hypothesis of the migration of he poles. 

9) Continental depth dilings They brought much higher temperatures in depths from 
4000 meters, as expected and calculated according to models. 


d) Stand of the sea water: Only if the water can spread in newly forming oceanic basins 
it сап be explained, why the covering with water on earth continually is going back 
This argument we want to investigate with a derivation of our own. 


TET Dic PA М Nature 159, p 323 (1937) 
Ci. Carey, S. W- Theories ofthe Earth and Universe. 


Stanford University Press: perm Stanford, California 
ili: Oesterle, 0: Goldene Mitte: Unser einziger Ausweg, 
Universal" Expenen Verlag, Rapperswil ^ (1397). ISBN — 39520261-8.0 


ЧИС: Hilgenberg, O. C: Vom wachsenden Erdball, S. 1-36, Eigenverlag, 

Berlin (1933) und Neues Jahrb. Geol Palaont. Abh. 116, 1, Berlin (1962) 

iSo Jordan, P. Die Expansion der Erde. Vieweg 1-180, Braunschweig (1966) 

Sige: Giancarlo Scalera, КН, lacob: Why expanding earth? Institute Nationale di 
Geofisica e Valeanopia, Roma and Technical University of Berlin 2003 


2м Ancien Egyptian legend of Genesis 


Today's earth: 
equatorial radius: R = 6378 [кт] 


earth's surface: Os = 4R 
(sphere) 7511240 ko] 


29% of this area is land and 71% is water 
for an average water depth of te = 3.8 [km] results a 


water volume of: Ve = 0,71-Op-te = 138-109 [km] 


The carth 200 million years ago (supcr continent: Pangaea): 
today’s land area (29%) was 100% of the earth's surface! 
Pangaea surface area: Op = 0.29.0 
7 48409 [ens] 
Бет D 
к n 
Pangaea radius: 1) = \O,/(4-) a 
(corresponds to” = 3425 [km] 
the radius 
ofthe sphere of shelf: = 54% of today's radius 


Pangaea volume: Vp = 4--тту* = 1697-10" [km] 

Pangaea was covered with water h [km] high: 

volume: V = Vp + Vw $ airo + h)? = 1.7110" [кш] 
= 15,7% of today's volume of the earth 


Tp + h = (8V/4q)!5 = 3443,8 [km] 


Pangaea water-level h above the NN (sea-level) at that time: 


ition of with water on 
‘earth 200 million years ago 
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We dont have to search long for evidence. lf we go back 200 million years in the history 
of the earth, as all continents still were united and formed the super continent Pangaea, as 
the 29% landmass of today thus constituted 100% of the earth's surface. AL that ime the 
diameter of the earth was almost half of todays diameter (exactly 54%. But if one 
distributes the amount of water of our oceans of today over the smaller earth, then possibly 
the water stood the young earth up to its ears in a first rough estimate. We now want to 
‘calculate how high the water stood. 

For that we determine at first the water volume of today's oceans, by multiplying 71% of 
the earth's surface O; with the average water depth. In doing so it is supposed that the 
water volume has not changed in the course of time. As an approximation this assumption 
could be comeet if the factos, which influence the water volume, mutually compensate. 
On the one hand it has to be taken into account that in the process of fusion in the inside of 
the earth apart from other materials also juvenile water is formed, but on the other hand 
the water volume is reduced by photosynthesis and by the splining of water molecules. In 
the case of the newly formed water it should concern roughly one cubic kilometre per 
year. The photosynthesis however possibly сап be estimated by means of the formed 
Oxygen of the air just as the splitted water by the content of oxygen of the waters and the 
seas. Since the processes are subject to temporary fluctuations, the exact estimate is 
difficult, A least should an effect of compensation more or less be taken into account 


Next we calculate the surface of the earth 200 million years ago, the super continent, 
"which Alfred Wegener called Pangaea. If the 29% continental land mass of today at that 
time constituted the whole surface, then the diameter of the earth at that time was 
determined at 54% of today’s diameter, then the volume together with the water volume 
‘would amount to only 157% of todays volume and the water stood 878 kilometres high 
above the level NN at that time (fig. 11.3). With that even the highest peaks were under 


 Consequentlly stands їп the legend of Genesis of the ancient Egyptians: 
; They tell us that the earth was completely covered with water and thatthe earth rose from 
the water. It is talked about a primeval hill, of which creation took its stam, on which the 
fit sunrise and sunset was observed" 


I at that time life only existed in the water, of which we today still can detect the remains 
in excavations in mountains and plateaus, then it surely wasnt because the evolution had 
forbidden ling оп the land, There existed no land! АП land was lying under water, 
But if, looked into the future, the land area increases further at the expense of the surface 
of the sea, then our earth sometime will dry up, as already other planets before us, e.g. our 
neighbouring planet Mars- 


I: Oesterle, Ол Goldene Mite: Unser einziger Ausweg, 

Universal Experten Verlag, Rapperswil (1997), ISBN 3.9520261-9-0 
<i>: Robert Bauval und Graham Hancock: Der Schlussel zur Sphinx, List Verlag 
(1996), 5. 253 and in der Sendung: Die grossen Ratsel УП am 25.5.97 in 5 3 
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Fig. 11.4: The inner structure of the earth on an average 
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Next the question is raised: How fast does our earth actually grow? The calculated growth, 
distributed over the 200 million years, results in a yearly increase in the diameter of the 
earth of less than 01 mm. Carey” assumes 004 mm per year and Owen ^ only OOL mm 
per year. 

‘Actually the young earth must have been somewhat bigger than calculated, because as a 
result of the smaller gravitational acceleration the density of the matter must have been 
smaller. But this changes nothing to the relations, because the less dense earth was 
surrounded by likewise less dense water, the water-level nevertheless reached the peaks, 
as already calculated. 

For indicating absolute linear measures and the calculation of the gravitational 
accleration the respective density should be considered. In most calculations the density 
is cancelled ош, so that as well can be calculated with an unchanged density 


А grave error however lies in the assumption of a linear growth. Hilgenberg assumes an 
exponential growth" and gives as a reason for the empirical approach of the e-funcion 
the law of organic growth". In order to now not o speculate or to postulate in the sume 
manner, we will derive and found our approach 


1 namely the earth grows, then its core of fusion also grows, which causes the growth to 
take place accelerated, etc. A customer of a bank, who sees his amount of money grow 
according to such a regularity, will be given information immediately about the growth 
Tate with a compound interes calculation. 

But how big is the growing fusion reactor of our planet? According to todays level of 
knowledge about the structure of the earth the inner core is surrounded by the outer core 
and that again by the earth's mantle. On top floats the thin, but firm earth's crust, on 
"Which we live. The inner core has а radius of nearly 1390 km, the outer core stretches o a 
radius of 3500 km, whereas the crust is only between 10 and 78 km thick, dependent on 
"he geographical laine (fig, 11.4). 


EI Carey, S. W- Theories of the Earth and Universe. 
Stanford University Press: 1-413, Stanford, California 


i: Owen, H. G Has the Earth increased in size? - In: New Concepts in Global 
Tectonics, Texas etc. University Press (1992), p. 289-295, Lubbock 


Jib: Hilgenberg, O. C: Vom wachsenden Erdball, Berlin 1933, Eigenverlag, 
Seite 31 undi 


id: Mitton, S. (Herausg.: Cambridge Enzyklopadie der Astronomie 
(The Cambridge Encyclopaedia of Astronomy), Orbis Verlag (1989) 


calculation: 
(sce fig.11.6) 
tycarsago: with: 


correspondents to 
the approximation: 


t= 2105-n [a] | and: 


а = 1+ 0 


with the time constant: t = 107,1 Mio. Jahre 
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115 Earth's core as a converter of neutrinos 


1 proceed from the assumption that the conversion of neutrinos and materialization in 
elementary particles takes place in the inner core. For the conversion no energy at all is 
used, because the inner energy together with the outer energy of the particle amounts to 
aero. The neutrinos merely have to be remodelled into another structure and for that they 
за first have to be slowed down with the help of the oscillating interaction. 

During this process of slowing down, as said, no heat is formed because in the case of a 
mass less particle no energy can be set free in the domain whore the classical law of 
Conservation of energy is valid. Only after completion of the process of materialization we 
are able to detect mass and energy of neutrinos. 

Эш if the oscillating interaction is taken as a basis, the oscillation with opposite phase 
between panicle and earth's core, then contrary to all expectations a cooling down takes 
place. Ifthe particle has reached its region of destination im the core, then the oscillations 
are overlapping, Mathematically seen they are added with reversed sign; they thus are 
subtracted. The result of the mutual compensation is the decrease of the thermal 
oscillation and he cooling down of the region which was expected 
In addition the formed particles with a mass mutually contract (see part |, chapter 8.3 and 
ВА) and in doing so are further cooling down, as we will derive (chapter 127 with fig. 
128). The physical limit of the process of contraction and cooling down is formed by 
absolute zero, at which no thermal oscillation at all occurs anymore, so that 
Superconduction becomes possible with the result of giant electric currents and magnetic 
fields, which can be detected even at the earths surface in damped form, for instance with 
a compass. 

The necessary heat energy is flowing towards ihe quick-frozen inner core from the 
outside, principally from the outer core. Here, in the core, from the neutrinos slowed down 
то the speed of light various elementary particles are formed. Most of them immediately 
fall apart, to form other configurations, In the end only electrons and protons are 
preserved, which, as the only stable particles, cant fall apart anymore. These again are 
tying hard to take the state of an atom, which however needs very much space with the 
large distance between atomic nucleus and hull. Under the high pressure the enveloping 
electrons therefore will time and again fall into the nucleus to form neutrons together with 
the protons. 

‘The neutrons need no atomic hull and can, as is well-known of neutron stars, take an 
‘extremely high density. In the case of the earth's core the neutrons however cannot be 
Stabilized. The contraction to a neutron is accompanied by a corresponding drop in 
pressure, so that the neutron falls apart again. A continual oscillation of size is formed, 
"With which the neutrinos again interact. With that also the high density of the earth's core 
‘would be explicable simultaneously 

їп earth's outer core the various atoms and isotopes are formed, which in the sum release 
more energy than they absorb in their fusion processes Here the fusion oven rages, which 
supplies "he inner core with heat ‘ener: 
‘The formed mater is pushed further to the outside, rolls as а viscous mass through the 

‘art's mande and collects the surplus radiation and heat from the fusion oven. 

With this model of explanation we now can tackle the calculation of the growth of the 
earth (ig, 16). 


E ‘Speed of growth 


Growth in volume in analogy to the compound interest calculation: 
duration: m = 200 million years 

starting capital: V, = Pangaea volume (ayer 

final value: У, = today's volume = (43e 

savings bank formula: — V, = V,*q" (compound interest) (11.9) 
with „interest rate": qe (V/V (11.10) 


radius of the core of the Pangaea sphere: 


Ry = F> du- dy 541 [km] quan 
with 

Pangaea radius: r = 3435 [km] 

earth's mantle: d, = 2800 [km] 
earth's crust dk = 94 [km] (incl. covering with water) 
core radius today: Rh = R- dı, -d, = 3500 [km] au 
earth's crust today: d,* = 34-78 [km]. 


From V = г? the growth factor q is calculated to be 


core radius after n years; В, = Rtg ШЇ] 


radius of the earth after n 


qus 


Fig. 11.6: The calculation of the growth rate of the earth 
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11,6 Speed of growth 


200 million years ago in the centre of the globe а core of fusion has formed and taken up 
its operation, probably under the influence of a cosmic occurrence connected with a high 
neutrino radiation. As а result the thin crust of the earth was torn apart and the oceanic 
basins were formed. 

Jf we assume that the might of earth's mantle (with dy = 2800 km) and crust (with less 
than 100 km) havent fundamentally changed, then earth's core at that tme had a radius of 
Ошу 541 km. The „savings bank formula. now only may be applied for the core and only 
for its volume. Оп ihe condition of a constant neurino density the volume of the core im 
every year will grow for one order of magnitude, which again depends on the respective 
volume iself, There results the in fig. 11.5 presented course of the radius of the core and 
ofthe earth. 

According to our calculation the earth at present grows every year for 915*10" tons, which 
conesponds to am increase in volume of 16500 cubic kilometres and an increase of ama of 
52 square kilometres. The earth momentarily grows for 65 cm per year in diameter, from 
‘which follows that the perimeter increases pi-fold and a continental drift of 10.2 cm per 
year is 0 be expected across both the Atlantic Ocean and the Pacific Ocean. 
Geologists today actually measure a plate movement of typically 10 cm, at individual 
pis of upto 12 em per year”! 

Whoever likes to do handicrafts, can build together a globe of shells by himself 
Hilgenberg for tht gives a handicraft instruction". He draws the continents of а globe of 
today and cuts them out. Doing so, not the coast line of today is authoritative, but that of 
the edge of the shells, at which the mainland plates are breaking off into the deep sta. He 
hence also speaks of a sphere of shells and helps the handcrafters with the words: 
Because the paper shells of the sphere of shells owing to their strong curvature are 
difficult to nestle, we cut slits in the paper, which suitably lie there, where mountain 
ranges stretch and now can stam with the gluing”. Doing so it shows that the slits in 
particular in the case of the Ural and the Himalayan gape far apart, that in reversed 
direction im the case of the enlargement of the sphere of shells the lifting out of the 
‘mountains necessarily had to occur at these points Бу means of upsetting 
Under these circumstances our model concept should be further rendered more precisely, 
1f the change of the curvature of the growing surface of the earth is the cause for the iting 
out of the mountains, then the surface of the earth 200 million years ago was structured 
"merely by impact craters and by volcanic cones, then the amount of water may have been 
correspondingly smaller. The additonal water of the oceans of today was collected by the 
earth either from the cosmos, by crossing the flight path of a comet with a water tail, or by 
the here discussed idea of а core of fusion im the inside of the earth it has produced the 
‘water self 

How ever such detail aspects may have had an effect, it therefore nevertheless changes 
nothing to the model concept on the whole. Hilgenberg's globe of shells” in my opinion 
to still makes more sense as all the models of explanation, as they are spread im today's 
text books 


=: Miller, R: Difende Kontineme, Timelile Amsterdam 1991, $. 78 
b: Hilgenberg, O.C.: Vom wachsenden Erdball, Berlin 1933, Eigenverlag 


22 Conservation of angular momentum 


Actual data“: 


mass of the sun. 


= 19910» [kg] 
radius of the sun m = 696000 [km] 
distance to the earth г = 149 597 870 [km] (averaged) 


mass of the earth М = 5.97610? [kg] 
moment of inertia [= MFA] (ofthe earth orbit) а 


orbital velocity Ге = aer = Эш а 
averaged: ve = 29.79 [km/s] = constant — Qr 


revolutionary period] te = 365.25637 [days] 


te = sidereal year | 
equatorial radius R = 6378 [km] 
moment of inertia [I= (2/5) MIRE] (of the rotation of its own) (11 


rotational velocity [m = SER = SERTE] - 0.465 [km/s] ci 
sidereal time of rotation [te= 1 [day] = 86 164.1 [s] 


distance to the moon = 384 390 [km] (averaged) 
radius of the moon Ra = 1738 [km] 
mass of the moon mn = 7.350102 [kg] = constant (ual 


- | 
moment of inertia Ш] ог the moon orbit) (над 


orbital velocity а= ашта = Ли E] 
of the moon averaged: ve = 1.026 [km/s] ` = constant (120 


revolutionary period | ta 1 sidereal month (from fixed star 


de = 27.322 [days] 1o fixed sta 
observed Taz Г synodic month (from new moon] 
revolutionary рено] t's7 29.53 [days] to new moon) || 


Fig. 11.7: The data of sun, earth and moon of today ^ 


<i>: Mitton, S. (Herausg.): Cambridge Enzyklopadie der Astronomie 
(The Cambridge Encyclopaedia of Astronomy), Orbis Verlag (1989) 
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Mt is an exciting matter, if one can experience for oneself, how the pieces of the puzzle fit 
together, how the southem end of America is wound around the Cape of Good Hope and 
the Falkland islands surface for the east coast of South Africa, in the vicinity of Australia 
how the Antarctic occupies the Pacific basin as a neighbour of Australia, von South 
‘Middle and North America, un through by the equator, ec. 

The corrections to the view of life of Allred Wegener and the geographical evidence, 
"which Hilgenberg gives, are sound, well founded and even alter 65 years still highly 
actual. The physical statements of the geologists however, for instance the earth in the 
Course of time would rotate faster and faster, cannot be followed, 


11.7 Conservation of angular momentum 


The question about the rotation of the earth is raised. 1s it not changing at all, is it getting 
faster or slower? In the case of а with time growing earth there is only one possibility: The 
rotation of its own wil decease and not increase, as Hilgenberg supposes 
For that you only need to place yourself on a turntable, to tum and if possible with weights 
їп your hands stretch out your ams sideways, to feel, bow the rotation of the table is 
decreasing. It surely would have done the geologist Hilgenberg good, to leave his desk for 
a short time for а stroll to the most nearby playground, for the purpose of the described 
Physical experiment with himself 


In this case the law of conservation of momentum authoritatively has an effect in the 
formulation of the law of conservation of angular momentum for the rotating motion. 
‘According to that all angular momenta in the solar system should amount to zero. If we 
look at the planets which have no moon, then is remarkable that these need an eternity for 
4 revolution around their own axis (Venus for instance needs 243 days) According to the 
law of conservation of angular momentum our earth owes is rotation of its own primarily 
the moon. 


For reason of this relation we can assume a proportionality between the angular 
momentum of the moon J*wa and that of the rotation of its own of the earth J*wr (eq 
11.39, ба. ILIO) They even have to be identical, if the partner of rotation earth and moon 
are seen a a closed system. 

If the earth would be approached as a homogeneous, spinning sphere, the angular 
momentum at first would be too small for a factor 41 (eq. 1129, fig. 11.9). The law of 
Conservation of angular momentum dictates as a necessary result, that the dense core of 
ihe earth must rotate faster than the earths crust! From the correspondence of orbital 
angular momentum of the moon on the ome hand and the sum of the angular momenta of 
their own of earth's mantle and earth's core on the other hand results a 31 fold higher 
angular velocity of the earth's core compared to the rotation of the earth's surface (ed. 
тїзї, fig. п) 


oes our earth owe is geomagnetism this rotation of the core? At least the possibility 
exists that there exists а causal relation between the rotation of the ears core and the 
deomagnetsm. Well further collect arguments and put the question concerning the 
formation of the geomagnetism under consideration. 


эм. Set of difficulties concerning the change of magnetization 


Concerning unipolar induction (Faraday): [ E*wxB] (i 
sce part 1, eq. 58, fig. 6.4) 


solar wind 
carth 
s 


with E = 2 [V/m] | eart magnetic field E7 


1116: ч, = 29,79 [km] | on the average approx. В = 50 [itf] 
B 
х 
s 
with B = 67 [uT] Us Eh = 
«na» vg 465 [m/s] | 10 km high: 02199 [kV] 
and В = 6378+10 [km] | U = 200 [kV] mes 


Fig. 11.8: Тһе magnetic and the electrostatic field of the 
earth 
as a result of an unipolar induction 


<i>: Measurement values in chap. 2.8, e.g. reference entry <i> (Prof. Dr. L. Konig) 
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11.8 Set of difficulties concerning the change of magnetization 


Now investigations of the polarity of the magnetization of rocks have resulted in ihe fact 
that in iregular intervals, on an average every 500,000 years, a change of polarity of the 
‘geomagnetism has occured and no one knows why. 

TE the rotation of ihe core should produce the magnetism, then it in any case also is 
responsible for the process of change of magnetization. That purely theoretically is 
possible im two ways! Either the core tits ош of its plane of rotation for 1805 and rotates 
Suddenly in the opposite direction or earth's mantle together with earth's crust, on which 
‘we live, is tumed upside down, 

It surely isnt my intention to produce any panic, but from а physical point of view only 
the second case is possible. Usually not the tail wags with the dog, but vice versa, the dog 
"With the tail. The high rotational velocity of the earths core exerts an extremely 
Stabilizing influence. After all its angular momentum is 485 times larger than that of the 
mantle (eq, 11.33, fig. 19). Therefore the rotation of the core and the direction of ears 
magnetic field always are preserved seen from the sun. 


1 farther proceed from the assumption, that an electrostatic field arises from the sun 
accompanied by a particle flux, the solar wind, through which the earth flies though in a 
perpendicular direction. According to the Faraday law of induction Е = v x B (eq. 11.25) 
it experiences, as a result of the unipolar induction, a magnetic field which stands 
perpendicular on the ecliptic and thus dictates the orientation of earth's magnetic field. 
With that also the direction of rotation would be determined. The core thus by no means 
can tilt 
On the condition that the core doesn't rotate completely frictionless, the earth's mantle 
will in the case of the same direction of rotation be accelerated, in the case of unequal 
direction, after a changing of polarity, it will be slowed down again. If the process, for 
f conservation of angular momentum, takes place altematingly with a certain 
, then the inhabitants of the earth for every changing of polarity might 
experience, how the North Pole in the shortest time tums over the equator to the South 
Pole, how the sun sets at the point, where it before had risen. As said, after a changing of 
polarity our earth i standing on iis head! In the Bible corresponding clues are found 
It can be taken from the media that one reckons with such a changing of polarity in the 
foreseeable future. When and if it actually takes place, stands however in the stars. 


1f magnetism thus is produced by the rotation of the core, or by electric currents in the 
‘eats core as a result of the superconduction or by both, then the earth is aligned in the 
field of the sun like the magnetic needle in a compass, If we take as a cause a solar wind 
with an electric field strength of just 2 Vim, then this would not only determine the 
direcon of earth's magnetic field, but also the order of magnitude, and that at present lies 
at 50 uT averaged over time (chap. 28). 

With the same mathematical relation an electrostatic field around the earth of 199 Vim 
results as a result of the rotation of the earth. That fairly exact corresponds to the measured 
values!" Quite obviously all is related to each other. In the question for the „how” at this 
point consciously no definite answer is strived for. It rather should be discussed and 
worked to together in the seminar. 


ii>: The Bible, OT. The Z" book of Kings 205-11 (king Hezekiah) and Joshua 
10,12-14, literally cited on the page after the next page (chap. 11.9), nore<ii> 


эв ‘The weakly damped moon 


Angular momentum Js + dy, ofthe orbiting moon (with eq. 11-22 + 11.23) 
Jas ûm = Move? ûm = 29*10" [kgm?/s) quz) 


Angular momentum J « ө of the rotation of the earth (eq. 11.19 + 11.20, 
‘sume direction of ning) 
(theoretically) J -os = (2/5) M-R? ome = 7910" [kgms] (1128) 


29-31 


Orbital momentum moon _ Jam _ 29 E 
Angular momentum earth J -øs ^ 7 


Angular momentum Jy - ogof earth's mantle and crust (Ry = core radius) 


Jue = (J-J) - ов = (2/5 HMR2-MgRi] ов = 6°20" [kgm?/s] (11.30) 


| 


Angular momentum Ji. - өк of the earth's core 


Te Oe = Jans вы + Ји өв = 35*10” [kgm?/s] (11.32) 


Jx Ox = (2/5) MeRa? ox 0139 

With the mass of earls core Мк = pic = pe(á/3)mRi? — QL) 
and the averaged core density ro, = 12000 kg/m? 

the angular velocity 


Angular momentum core _ _Ji + ax 
‘Angular momentum mantle ~~ Jw we 


of earth's core amounts to: ске 3,3*10° [s?] (11.36) 
and that at the earth's surface: өк= vi/R = 0,073*10 [s] шз) 
a = 45u 
o 


Fig. 11.9: Calculations concerning the conservation of 
angular 

momentum and the rotation of earth's соге 
(Опе tum of the earth's core lasts 32 min, It results contrary to 
the earth rotation. Of the surface of the earth a period duration 
of 31 min should be observable.) 
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1.9 The weakly damped moon 


‘The increasing angular velocity in the direction of the centre of the earth surely has 
something io do with the set of difficulties conceming the conservation of the spherical 
Structure, comparable to the reason for the particle spin (chapter 6-13). The increasingly 
missing radial component of the gravitational field has to be compensated by an additional 
field produced by the rotation (according to part 1, equation 62, fig. 5). 


The moon apparently doesnt know this set of difficulties. We can assume a constant mass 
for it (eq. 1121) On the one hand is the moon smaller than the earth 200 million years 
ago, as И started to grow. On the other hand are doubts conceming the existence of an 
active core of the moon legitimate. In the Apollo-15 mission seismic gauges had been 
installed at the ground of, the moon and at the stat from the moon the produced seismic 
waves had been recorded". The surprisingly small damping as the lunar module fell back 
ото the ground of the moon more likely allow the conclusion that the moon is hollow 
inside! 

‘Also the small density of the moon points in the same direction, and finally no clues at all 
‘can be seen on the surface of the moon, which would point to a growth of the moon. 


Apart from the mass also the orbital velocity of the moon is taken constant, what surely is 
тп, as long as nobody and nothing drives the moon extra (eq. 11.24). The analysis of the 
law of conservation of angular momentum provides the in fig, 11.10 derived provisional 
result (eq, 11.41), 


€: Moonquakes ever more mysteriously: „The by Apollo 12 Triggered moonquake 
By „bombardment of the surface of the moon with the tlapped-out Lunar 
Module intrepid” at thursday evening puts scientists for bigger and bigger 
mysteries. An exact analysis of the measurement data now resulted in the by 
the astronauts Conrad and Bean installed „seismic sation" on the moon. 10 
have recorded and to have sent to the earth 55 minutes long. -. The 
scismologist Dr. Gary Latham spoke of „important information about the 
Siructure of the moon” and meant, one sow cam „throw sway the text book 
One had reckoned that the impact of the Lunar Module on the moon would 
tigger a quake of ш ^ est some minutes", (translated) 
Frankfurter Rundschau vom 22.11.1968 


псн тапана entry TF, chap ТТЕ: 
<i>: The Bible, OT, Joshua 10,12-14: There stands in the book of Jasher": So 
the sun stood sill ih the midst of heaven, and hasted noč to g0 down about a 
Whole day. And there was no day like that before tor alert 
The 2" book of kings 20,9-11: king Hezekiah: This sign thou .. let the 
shadow reum backward ten degrees. And Isaiah the prophet cried unto the 
LORD: and he brought the shadow ten degrees backward, by which it had 
‘gone down бе dial of Ahaz 


эв Calculation of celestial mechanic” 


For the proportionality of the angular momenta of the earth: 
Jie - фис ~ Jx: Ok 
With: dier = (2/5) MR? - 2n/te 
and the orbital momentum of the moon: 
Ja‘ om 7 атай Vm/Te. 
is valid the 


conservation of angular momentum: J - we ~ Jm > Om 


or: MR?/te ~ mares 


with ma = constant (11.21) 


and vs = constant (124; | МЕ? ~ term 


centrifugal force = gravitational force 


Have _ бМты 
Ta T 
orwith eq. 1122: va? = GMfre = лы 
М = constant: ы-ы 
Kepler's 30 law. 
Here М 2 constant, instead уш = constant (125) and therefo 
follows from eq. 11.4 
(month) | ta = te ~ М 
with eq. 1141: 
(dey) Га ~ в 
and for an analogous 
derivation: ear) [t ~ о-о me 


with yg constant 


Eig. 11.10: . Calculation of dynamic celestial mechanics 
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11.10 Caleulation of celestial mechanics 


We still need a further relation and try the balance of forces between the centrifugal force 
and the gravitational force. Hoth the їй the outside directed centrifugal force and the to the 
Inside directed gravitational force depend on the mass of the moving body, here the mass 
of the moon my, so that it is cancelled fmm equation 1140. 

‘As determining mass only that of the earth is left and that is taken constant in accordance 
"with the knowledge of text books. The result of this assumption is Keplers 3" law (eq 
101) But beware, it here merely concems а momentary picture! In the course of time, 
according to the derivation, the mass of ihe earth Increases so that this assumption is 
‘tenable 


Instead, as already said, the average orbital velocity of the moon, one kilometre per 
second, can be taken constant (eg. 1124). Since the orbital velocity is calculated from the 
proportion of the perimeter f the circular orbit 2. with regard to the revolutionary 

period of a month (1143, left page), and at the sume time from the balance of forces a 
dependency of the mass of the earth M and the radius of the orbit of the moon follows 
(11.43, right page), the interesting relation (11.44) resul: 

Here the mass M, the radius та and the revolutionary period tq stand in a direct 
proportionality to each other, and that means: if the mass of the earth increases in the 
‘course of time, then the moon will go away from us to the same extent, then also every 
month will get correspondingly longer 


Clarified with numeric values follows from a growth of the earth for 915-104 kg per year 
а going away of the moon for yearly 588 meters (fig. 11.11). The going away of our 
Satelite could be confirmed by means of measuremen with laser reflectors, which had 
been ри up on ће moon by Apollo astronauts, according to dpa message". 


In addition every month lengthens for 3 milli seconds. That is valid for the sidereal month 
(= 27322 days), for which a fixed star serves as a reference point for the measurement of 
ıa revolution, as well as for the synodi month, as it is observed from the earth fmm new 
"moon till new moon (= 2953 days) The synodic month today is longer than four weeks. 
Ви 37 million years ago it once actually lasted exactly 28 days, as we can calculate easily 
балып). 

But now also the length of a day is changing, If we insert the proportionality (1.48) from 
the balance of forces in that of the conservation of angular momentum (1141), then it is 
shown that а day depends quadratic om the radius of the earth (11.45), that а lengthening 
fof every day for 05710" s can be determined with the help of the growth curve of the 
arth (fg. 115). This is really very small, but 200 million years ago the day had just 19 
hours, if extrapolated to 900 million years only 1804 hours! The result of the american 
geologists around Dr. Charles Philip Sonett of the University of Arizona in Tucson also is 
18 hours in their analysis of correspondingly old sediment formations, as the US science 
magazine Science Ваз repond", The correspondence of this measurement with our 
‘alenlation without doubt has force of evidence! 


TP SOU lon years ago а йау Rad 18 hours, Washington (dpa) 1997 


жю The biblical age 


Going away of the per year with [М = гь | according o eg ian: 
Ars = rwAM/M = 384390 }km}9.15:10!eg/a) /5.976-10^ ug] = 


lengthening of month per year with [M = tx |144) (sidereal): 
‘Ate = te AMM = 27.322 [days] 86164 [s/doy] - AM/M = 


for 


є " 
At» = 29.53 [days] - 28 days] = 1.53 [days] = 132-105 [ms] 
ineariy calculated 13210" (1/36 [ms/a] = 


‘Dav length 200 mio. vears ago, with EERE] 0145) amounted to t+ 
shortening: Ats/te = AR2/R? = (R-RY}2/R? = (6378-3420}2/6378 = 21. 
0.215-24 [h] = 516] and = 24 [h] - ate 


Das length 900 mio. sears ago, (R*-3200 km) amounts to 18.04 hours 


buti the year increases 130,000 times faster than the individual day 
according to the measurement of Aristarchos 2300 years ago 

fs м = 365.25697 [days] -365.25062 [days] = 0.00575 days] | 
cm мша 100575.24.60.60-1000 / ARS 28627-2200 = 


теь ШЕ» os 1146), 
fox aft = тема = 149.6106 pam) at/tet = 1024 ай 


ишаа sun per year/second, wita а] cing 1140 
Smajt = ma Mte/tet = 1,99- 107 t-Ab/tet = 13610" сай 
шар. іа a second for: + agamus | 
and at the same time a loss due to radiation of; peram 


Fig. 11.11: — Figures according to analysis of some examples | 
concerning dynamic celestial mechanics 
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11.11 The biblical age 


We therefore owe the growing diameter of the earth that every day gets longer and longer 
(ед. 11.45) and from the going away of the moon a lengthening of the month results (e. 
1144). Not only the months and the length of the days increase, but also the whole year. A 
corresponding derivation for the revolution of the earth around the sun, as it has been 
carried out for the revolution of the moon around the earth (eq. 1144), delivers analogous 
results (eq. 1146): The sun determines the length of the year and the distances to the 
planets. To the extent, to which the sun grows, the solar system increases in extension. 
Also the distance to the earth increases proportionally with the mass of the sun. By the 
going away from the sun the temperature on the planets however not necessarily 
decreases, because at the same time the radiation intensity of the growing central star 
Increases” According to measurements it has increased for 30% since the formation of the 
salar sae". 

1f both the rotation of the earth and the revolution around the sun get slower, then by all 
means is conceivable, that the number of days per year approximately stays the same and 
mankind nevertheless gets less old. If we take the 2300 years old writing of the Greek 
Aristarchos about the sizes and distances of the sun and the moon. He determined, 
assuming a heliocentric view of life, the year to be 365.25062 days. Because the 
conection taken by Aristarchos concemed even the fifth place after the comma, we must 
assume that correspondingly precise gauges were available in Alexandria already 310 BC. 

"he today measured sidereal year with 365.25637 days has lengthened for whole 000575 
days. From this follows that the year increases considerably faster than the individual day- 

It of course would be nice, if we could calculate the lengthening of the year, but 
unfortunately no data about the growth of the sun are available. 

If we proceed from the measurement of Aristarchos, without being able to verify or 
reproduce its reliability, then from that would result а going away of the earth from the 
sun for yearly one kilometre, then the sun should grow for 43°10" tons per second. In any 
case the sun materializes mass considerably faster, as it loses mass in the same period as 
radiation equivalent, and that surely is correct (fig. 11.11). Today one generally assumes 
that since Ив formation the earth has gone away from the sun for in total 30,000 km" “~ 


But if in the past the year consisted of less days and every day moreover was shorter, if 
therefore the biological life time was divided in shorter periods, then mankind could get 
older, then obtaining а biblical age possibly by no means was unrealistic. If Adam still 
should have got 930 years old, according to the 1° book of Moses, then his lifetime 
already must have been quite long ago. While Abraham still did get 175 years old, no 
Successor of him has reached his age anymore. In the Bible it is said: „And the LORD 
Said, My spirit shall not always strive with man, for that he also is flesh: yet his days shall 
he an hundred and twenty years "77. Today even the limit given by the LORD isn't 
reached anymore! 


БЕ Ts the sun Toosing Rer Gravitation? ната Wissenschaft, Nel, 1995 
is Hermann Wild: Technologien von gestern, Chancen fur morgen, 

Jupiter-Verlag Bem (1996) ISBN 3906571139, Seite 22 
iis The Bible King James Version, Genesis 63. 


E Concerning the formation of our solar system 


‘The balance of forces (equation 11,42 generalized): 


centrifugal force = gravitational force | 


муа GMm (24) 
T 


results in the cosmic velocity vi 


ма = Gm/r | (122) 


independent of the mass M of the satellite or planet! 


For уем falling back into the central mass т 
For vw taking the leave into space 
For stationary orbit 


written down for the n" 


planet in the solar system: 
with r(n) = ra average orbital radius of the planet 


and vin) 


& average orbital velocity 


as wellas: m, mass of the sun 


w = Vemm | о» 


we = Gm |024) 


Fig. 12.1: The first cosmic velocity v. 
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IL New cosmology 
Astronomy still hasnt satisfactorily solved the question of the formation of the solar 
System. I thereby however concems a central problem, because И includes the origin of 

the earth. But as long as we not yet have understood the relations in our nearest 
environment, the processes, which we observe with giant telescopes in the depths of 
pace, will remain a ook with seven seals, will lose models of explanation conceming the 

Big Bang and concerning the so-called unavoidable heat exitus every reliability. 


12.1 Conceming the formation of our solar system 
2-8-1972 the observatories of the sun reported an unusual high solar activity and 6 days 
later a slowing down of the rotation of the earth occurred, which was recorded as the 
lengthening of a day for more than 10 milliseconds. This effect hardly can be explained by 
the tidal friction alone already just conceming the energy balance. Instead this observation 
makes clear two things to mankind, On the one hand, how much our earth depends on the 

solar processes and on the other hand, that the changes by all means can occur not 
continuously, but periodically and if need be even sporadic. 

1f, as a result of the conservation of angular momentum, the sun determines the orbital 
velocity of the earth, if i dictates the rotation of the earth by its neutrino activity and he 
growth of the earth and if the earth in the same manner determines the orbit of the moon, 
then it would be obvious that the moon originally has been a рап of the earth and this in 

tum sometime а part of the sun. As И came off, the necessary angular momentum then has 
been passed on proportionately to the celestial companions, with which the cause for 
evolution and rotation of their own would be clarified. In addition the moon goes away 
from the earth and the earth again from the sun, so that looking back it by all means would 
һе obvious, if they once had belonged together. 

Jf we assume that cosmic dust particles meet and accumulate, en all collected rubble 
contributes to the rotation of its own of the forming celestial body. The more matter finds 
together, the larger its force of atracton gets, the faster it will grow like а celestial 
vacuum cleaner. In the course of time this process however is slowed down again and 
eventually comes to a standstill, because as matter condenses, volume and spherical radius 
decrease and the rotation of its own increases to the corresponding extent. The celestial 
body rotates faster and faster and reaches at Из surface the cosmic velocity vk, which is 
given by the mass m and the radius г of the star (eq. 12.2). Now the centrifugal force has 
reached an order of magnitude, for which the celestial body hurls exactly as much mater 
into space, a it on the other hand colles by Из gravitational effect. 

Our sun was lucky to have been supplied with neutrinos in the range of influence of our 
galaxy. lt went in resonance and started to grow, this time from out of the inside. It 
however could not yet shine, because a crust had formed on its surface around its core of 
fusion and йз mantle, а crust on which permanently was falling cosmic mater from the 
uide. The increasing viscosity of the sum becoming compressed caused a slowing down 
of the core of the sun and the corresponding acceleration of the mantle and cus. 


E 


‘Titius-Bode law of 1766: 


“The birth of the planets 


in astronomical units a with: Tat are [ 


(r. = 149 598 000 [km] average orbital radius of the earth) 


Planet orbital radius aoe, t0 the law] measurement 
Mercury: vow | a-04 0,39 (measured) 
Venus: v=0 a=0,7 0,72 (measured) 
Earth: vel 1 1 (by definition) 
Mars: v-2 | a-16 1,52 (measured) 
Asteroids: v-3 | a-28 Я 
Jupiter: =4 | а=52 52 (measured) 
Saturn: ves | а=10 9,54 (measured) 
Uranus: о А а- 19,6 19,2 (measured) 
Neptune: у=7 | 2-388 30,1 (measured) 
Pluto: а-772 | 394 (measured) 

arcumsolar 

cloud of planets: a-15 کے‎ 

ete. v=10 | a= 308 1 

Table 122: — The Thius-Bode series of the planets (ihe 
theoretical 


values compared to the measurement values) 
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Sometime our like mad spinning sum had increased that much, that the crust came off like 
the тезй of an old car tyre" and was catapulted into space. The repulsion was achieved 
һу the centrifugal force exceeding the gravitation for the force of cohesion, which at the 
moment of the separation of crust regions suddenly tears off. Like snowballs the planes 
lulled off the sun's surface in this process and were hurled away. Their velocity of rotation 
at this time was identical to the cosmic velocity of the sun v, and with that for many a 
planet large enough to produce is own satellites out of is own surface, which perhaps was 
oc yet completly ideally spherical. 

With every planet, which the sun gave binh to, it gave away а рап of is own angular 
"momentum to its child as orbital momentum. Only from this time on the sun reduced is 
angular velocity steadily until this very day. By losing the crust it also started to shine 
‘openly, Thus at lest could our solar system have been formed. 


12.2 The birth of the planets 


From this observation various consequences result. If stars are observed, which are 
rotating very fast, then they either are very young, or they have no planets. Stars, which 
Compared to our sun are rotating less fast, have given away the angular momentum to their 
planets and such, which hardly are rotating, have their planets already sent away into 
space. But if the lst planet leaves its solar system and the sun stops to rotate, then the sun, 
‘which meanwhile has grown to a red gam, without a, the spherical form stabilizing 
centrifugal force, will collapse. The supernova is the dea of a siar and thereby neutrinos 
ae set free, the material for new life. 


Alter the coming off of the planets these first clear free their flight paths, by together with 
the sun collecting the flying around matter. Even whole planets thus can collide, are 
slowed down and form bigger units. Finally only some few planets in very particular 
orbits are left. Their average distance to the sun obeys in an until now completely 
inexplicable manner "the TitiusBode series (equation 125, вые 122) 
їп the case of the by the german scientist Tits 1766 formulated regularity it concems a 
rule of thumb founded purely on experience. But it is remarkable, that the planet Uranus 
could be predicted (Bede 1772) and after systematic searching also be found (Herschel 
17a wiht 


‘The most disant planets Neptune and Pluto however dont obey the law. Their distance 
should be very much larger. But this circumstance we already had given reasons for with 
the fact, that for them the resonating interaction already overlaps and exceeds the 
gravitation in is effect (chap. 10.1 noe ^ and chap. 105). 


The arbitrary seeming series of numbers 0, З, 6, 12, 24, 48, 96, 192, 384, .. with a 
respective doubling of the value, staring with the 3, the addition of 4 and the following 
division by 10 at first are nothing but pure acrobatics of numbers, which now really has 
nothing to do with physics (table 122) A physical background can be supposed however 
because af the tried and tested applicability and that should be lathomed. 


E The derivation of the Titius-Bode law 


Orbital angular momenta J-o of the n* planet 


with; J = m? and a = чута [езш] d 
By using ‘equation 12.3: equation 12.4: 
amounts the orbital | 

angular momentum о Jo [ШҮ EET Gmau[vs] 0 


dependent on Ta on v. 


change of the angular momentum (1* derivation) withthe ordinal number п. 


90) 
dn 


а) 
dn 


with eq. 128: | dio) 
dn 


By comparison of the left and the right solution (of eq, 12.11). 
afer introduction. 


С" A 
the differential 
equations read: 2 
and the general solutions: | r(n) = га = ree" | уп) = va = чоека, a21 
The 1 derive аһ ^ m 
andis comparso wih os ЧС 
eq. 1213 nde 1214: | de [dye coque 
a "NO чё 
determine the u 
‘coefficient A: REN | Ac-1/2N 02 
‘The result is. for the average for the average 
for a planet orbital radius | orbital velocity 
in the n* orbit: тіп) = Ta vin) = va 
rin) = nes || vim ee 
тт) ДЫ; 
Fig. 123: Calculation of the distances and orbital 
velocities 


of the planets 
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123 The derivation of the Titius-Bode law 


Even И Bohs atomic model should be wrong, i gladly is compared to the system of the 
planets, The radi of the electron orbis mathematically result as eigenvalue solutions of 
the Schrodinger equation, and that we have derived hom ihe fundamental field equation 
(chap. 51, e 15) (cap. 55 - 55) The orbital radii are calculated in increasing order in 
conan withthe sequence of whole numbers with n= 1,2,3,4, 

From the same sequential regularity of the planetary orbits can be derived, that they abo 
bey the eigenvalues of the same fundamental field equation, which int called а word 
equation in vain. The quantitative distances fom the sum are determined by the size of the 
Sn ithe sum increases, then also all distances Increase to the same extent 

Now result identical distances between the orbits from Воће model, whereas this 
distance im he case of the planets with increasing distance from the sum gets larger. The 
‘eas for this unevenly grading can be calculated just like thar (fig, 12.3). 

We arbitrarily pick a planet, which occupies the orbit a, where n, again represents the 
sequence of whole numbers (n = 0, 1, 2, 3, —. If the orbit of this r^ planet changes, ten 
Эко irs distance othe sun r, = t(n) , its orbital velocity" vs (a) and the orbital 
momentum Јан (127) are changed 

We пу (as in equation 1142, fig, 1.10) the balance of forces between centrifugal force 
and gravitational force (ед. 121, fig. 121) and solve equation 122 lor Ве etal velocity, 
‘The orbital angular momentum of he planet writen down once in its dependency опг, 

and in the right column next to it on v (eq, 128, fig. 12.3), is derived for the orbital 

ordinal numbers o record the change i angular тоташа (equations 123 to 1211. 


їп ig. 123 the paths to the solution for both cases are given, For the average orbital radius 
n(n) as well as for the average orbital velocity vtn) of the planet an exponential course (eq 
12.18 and 12.19) and in logarithmic representation a straight ine (fig. 12.4) results 
Even the orbis of the disant planets Neptune and Pluto, for which the Thius-Bode series 
fails, now are correctly recorded, so that with good cause can be claimed, to corectly have 
derived the regularity of the distances of the planets physically and mathematically. 


“The hollow planet 
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Fig. 12.4: Representation of the distances of the planets 


result of the calculation: | rin) =0,3332е IAE] 
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124 The hallow planet 


The numerous accompanying moons of the big planets obey in the same manner as ihe 
planets this regularity, so that for the found result every coincidence is excluded. The 
orbits of the moons of Jupiter (fig. 12.5), of the moons of Saturn (fig. 12.5) and of the 
moons of Uranus (fig. 127) in logarithmic representation lie almost on a straight line 
Some orbits certainly are occupied several times, while many an orbit has remained 
unoccupied. Other orbis again are occupied by a ring of countess chunks of rock, so- 
called planetoids. Best known representative is the asteroid belt (n = 4) between the ort 

of Mars (a = 3) and that of Jupiter (a = 5). The Titius law requested dhe planet "Aster", but 
what one found (Piazzi, 1801), at first only was Ceres, the biggest representative of the 
Small planets 

As a second asteroid, as they are called, was found (Olbers 1802) is discoverer proposed 
the explanation that both, Ceres and Pallas, could have formed in a cosmic catastrophe, 
Which a bigger celestial body had suffered 

Perhaps the sought-tor planet Aster actually had imploded after a collision and had been 
tora apart in countless fragments, of which today sull more than half а million pieces are 
flying around. Most of the feagments however have been collected by the neighbouring 
planets Jupiter and Mars. Also in the case ol the moons af Mars and the outer moans ol 
Jupiter и could concern scrap of Aster. Some presumably fell on the young earth and 
ишете noua disasters and left deep scars. 


"can be imagined that the planet Aster was hollow from the inside and dus was built up 
similar to the moon. Such a hollow sphere could have formed, if the sun, or ia the case of 
ihe moon, the earth still was rotating with the cosmic velocity and ûs а result of the 
centrifugal force at the perimeter parts of the crust came off as connected sheets and rolled 
up 1o a tube. 

The fast spinning tube then remodels into a hollow sphere with openings at the poles. In 
the inside of the sphere, near the equator, protected conditions and the best prerequisites 
for an undisturbed. development, for instance of intelligent living beings, are found by the 
way. Арап from the advantages the hollow sphere however has as а fundamental 
disadvantage, that the normally protecting shell in the case of a collision with a bigger 
celestial body can becomes instable and can implode. 


1а the case of the moon the pole openings in the meantime are closed and a presumed gas 
pressure in the inside in addition provides stability. The wall of the spherical shell 
however is not evenly thick, so that the moon all the time turas the same, namely the 
heavier, side towards the earth. In view of the sehmic measurements of the Apollo- 
missions, which revealed an extremely small damping of the ground of the moon (chap 
119, note <i>), we should look afier our moon well, because а comet, which lets the moon 
Implode, would be able to bring about more damage on earth, than И ш would hit the earth 
directly 


Should there exist a hollow and possibly even on the inside habitable planet in our solar 
system, then surely баша should be considered, Ite density is smaller than that of wate, 
30 that water would be distributed over the inside area of the hallow sphere, if it would be 
existent. One should examine more detailed the extremely flat pole regions of Satu for 
possible openings! Also Uranus and Neptune are possible candidates. This only is thought 
asan ides 


ж Concerning the formation of the universe 
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—+——+— dotted line: measured distances 
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in position n = 9 stand: Leda, Himalia, Lysithea and Elara 


in position n = 10 stand: Ananke, Carme, Pasiphae and Sinope 


Fig. 12.5: The distances of the moons of Jupiter 


Result of the calculation: | rf) = кше! Be] 
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12.5 Concerning the formation of the universe 


The widespread concep of an expanding universe bases оп the observation of a red shift 
of the spectral lines of galaxies, which increases with their distance. As the physical 
explanation for the discovery of Hubble, the Doppler shift for a light source, which is 
moving away from us, is used. But this concept of an against the attraction of the 

gravitation taking place expansion is nothing more than a work hypothesis. 


The by Christian Doppler in acoustics investigated effect treats the observable shift in 
frequency, if the source of sound or the receiver is moved with regard to the medium of 
propagation. But according to today’s version there doesnt exis such а medium at all for 
Tight, because Einstein has abolished the concept of the aether. According to that the 
Doppler effect neither can be applied to changes im light frequency. 
In the case of the expanding universe, fora decrease of the density and the tracing back ix 
а Big Bang, it therefore should concem а misinterpretation! 


Here another effect has to take effect, which one is not yet clarified. Perhaps the changing 
field relations of the observer environment play a role, after the earth moves away from 
the sun. But perhaps the galaxies only influence the propagation of their own light, or the 
light ray on its millions of years lasting way through space slightly loses energy, what is 
expressed by gradually increasing its wavelength and shifting its spectrum towards the red 
frequencies 

The hypothesis of the Big Bang moreover contradicts every causality. It is not able to give 
m answer concerning the origin and the future of the universe and on the question of the 
origin of the energy and the particles. With that its physical value of explanation goes 
towards zero. 


1 we again old the theory of objectivity against the theory of relativity (part 1), we come 
to quite other answers. Here apart from the waves also vortices are found, Specially in the 
Case of the spherical vortex а part of the wave power is enclosed in the inside, so that 
looked at from the outside a from zero differing energetic state results, which even is 
accessible measuring technically (chapter 6.2) 

Wave and vortex are two possible forms of state, so that for the conversion of one state in 
the other state at first no energy is necessary. The change of state depends on the local 
field relations, 

1f we assume that in the beginning the cosmos was free of energy and particles. Then the 
first vorex was а possible product of chance with an infinite extension, This first spherical 
vortex, which was contacted under the potential vortex pressure, gave structure t space 
Zave it energy and field and took care for the rolling up and formation of new vortices. 

Te can be assumed, that even today new panicles continually are being formed im the fringe 
areas of the infinitely extended cosmos, which fly towards us and in doing so contract. 
‘They are atracied and at the same time shrunk by the fields of the celestial bodies. They 
form the source of all mater and energy for our observable universe, which permanently 
is changing йз structure. Because the same oscillation with revered sign is enclosed in the 
inside of the spherical vortex, the sum of the energy present in the cosmos is exactly equal 
to zero. With that the question concerning the causality is superfluous. 


EI Counter examples conceming the 2^ law of thermodynamics 
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Note to chapter 12.6 (2 law of thermodynamics): 


[Heat cannot completely be transformed 
linto mechanic or electric energy. 


ЖЕТ ес анара environmental compatibility, Part Т, fg 8 
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The formation of the universe also can be explained causal and completely without a hot 
Big Bang, even if a supernova surely represents something like a “local Big Bang” for the 
concerned celestial bodies. According to the observations of the sky expansion and 
contraction, explosion and implosion occur everywhere in form of oscillations. 


(On the whole the expanding universe, which once was im thermodynamic equilibrium with 
mater, should cool down further and further. But stop, the 2" law of thermodynamics 
teaches one just the opposite. If the entropy only increases, a the law dictates, then the 
"whole universe should end in a heat death, just as mysteriously and inexplicable, as it 
Should have been formed with the Big Bang. Perhaps something is wrong with the law 
ig. 8.492 


126 Counter examples concerning the 2 law of thermodynamics 


Most likely a small experiment convinces us. We heat two spheres, one somewhat les, the 
other somewhat more. Then we focus the heat radiation of the less hot sphere with help of 
ıa parabolic mirror and point it to the hoter one of both, That as a result becomes hotter, 
‘whereas the colder is cooled down, The heat thus has flown from the colder to the hotter 
sphere Is it allowed to do that? 

‘According to the 2™ law of thermodynamics it of course ist There the heat always can 
‘only flow from the hot to the cold sphere. But in this primitive experiment it measurable 
and verifiable flows in the wrong direction. Here the entropy, which is said to always only 
increase, actually decreases, Here entropy is being destroyed! 

Shall we now let the carrying out of the experiment be forbidden under threat of penalty ог 
Shall we secretly put the law of entropy to sleep? Ie cant be denied that this law until now. 
has quite well helped us along, at least for terrestrial processes, at least if one dispenses 
With the, poor inventors, whose inventions offend against the since 100 years tried and 
tested 29 law of thermodynamics. They havent really arrived at the patent office at all, 
then they already are ouside at the door again. Such inventors with their illegal behaviour 
‘even today must feel like criminals 


Just what that observed experiment can, each refrigerator and each warmth pump is using 
эв well. And it is not an isolated case: also our sun clearly functions and operates illegally! 
The surface temperature amounts to only 5800 degrees Kelvin and supplies the 
atmosphere of the sun with energy. The energy thus flows from the sun to the corona, and 
that is with values above 1,000,000 degrees Kelvin for some powers of ten hotter! 


Only the vortex concept resolves the many question marks without compulsion. Inthe 
сазе of the sun certainly vortices are at work. Here the high temperature in the corona 
arises as a result of vortices falling apart. We also speak of eddy losses, The transport 
takes place by heat radiation, ехасйу as in the experiment with he two spheres. 

‘The possibility exists therefore in vortex processes as well as in technical circle processes 
that heat could flow from the colder to the hotter sphere. Whether this is an offence 
against the 7“ law of thermodynamics, is in the end a question of interpretation of the law 
and up to the opinions of the scholars 


264 Entropy destroying potential vortices 
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Fig. 12.7: The distances of the moons of Uranus 


Note to chapter 12.7 (law of entropy): 
[The entropy of a closed system never can decrease. It is] 
{increased in the case of all irreversible processes. In the case| 
lof reversible processes it remains constant. 
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127 Entropy destroying potential vortices 


Vonices in addition can amalgamate to balls and to planar vortex systems (49 and 4.10) 
In that case similar consequences, as they can be observed in flow-technical potential 
vortices in hydrodynamics, can be expected, As a result of the concentration effect (41) 
and because of the conservation of angular momentum an increase of the velocity of 
rotation of the vortex occurs. Like in the case of the pirouette in figure skating a 
spontaneous acceleration of its own is observed. In that way the kinetic energy of the 
system is increased, and that has o come from somewhere, 

1f we dont supply the contacting vortex with any additional energy for the increase of is 
rotation of its own, then as a source of energy only the heat energy is lft. For this reason 
every contacting vortex generally converts heat in kinetic energy, it therefore cools down 
its environment! И moreover destroys entropy and offends against the 2" law of 
thermodynamics (ig. 128). 


It isnt an accident, if in the inside of a tomado it starts to hail. The whirlwinds really 
furnish visual instruction of the contraction and acceleration of their own of ring-like 
vortices. If then, even in topical regions, hail stones are formed, the cooling effect has to 
come from somewhere, and it can be assumed that the vortex withdraws the heat energy 
rom its environment (calculation in fig, 12.8). 


Ш in specialist books is talked about matter or stars condensing, then vortex physics 
teaches us that they in reality are contracting and by doing that cooling down. That also is 
valid for whole galaxies. We owe solely the vortex laws that the continual heating by 
absorption of radiation is prevented and our sky in the night is dark and doesnt shine as 
Tighe as day. 

"The cosmic background radiation, which as a result of vortices lies at almost 3° Kelvin, 
actually can only be given account for with a contracting of vortices of the Milky Way 
galaxy If the cooling down in a compression resp. condensation process has arved at 
absolute zero, the vortex becomes stationary, the contraction becomes dependent on the 
irradiated energy or it wholly comes to a standstill without supply of energy. Ап example 
for that is ears inner core, which at zero Kelvin cant contract further. 


From the point of view of causality it is suggested that we galactic and perhaps even 
cosmic to a large extent are in thermodynamic equilibrium, completely without Big Bang 
and es death”. 


Numerous inventions, ss mentioned, are based on the principle of converting 
environmental heat im useable energy by contraction of vortices. If however the inventors 
dont know the vortex laws and if they have developed their concept empirically and less 
physically, then it very often happens that erroneously gravity is made responsible, then is 
Talked of gravitational converters, of the use of а gravitational field energy. But the 
inventors dont do themselves a favour with hat, 


>т їп he seminar rie desired Uo Think about this. Daing so the philosophical 
faculty may feel as well addressed, as the sandpit of physics, in which 
completely unsuspecting is played and juggled with Big Bang hypotheses by 
ignoring all physical regularities and every common sense. 


EI Entropy destroying potential vortices 


Evidence to counter: 
planar, contracting ring-like vortex 
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13. Recording of space and time 


If observations should force us to touch the sacred physical laws, then we should fist of 
all judge our measuring technique critically of all sides and bring it in an usable sate. 1 
Suggest, we start completely from the beginning with the devices, with which the 
dimensions of space and time are recorded, with the tape measures for the measurement of 
length and the chronometes, our clocks, 

We must find out, why comets are slowed down if they approach the sun like by the hand 
of a ghost and in going away again are accelerated, although no forces at all act on the 
celestial bodies fom the outside. 


We must find out, why in mines deep under the earth another value for the gravitational 
constant is being measured as on the surface of the earth”. The results hardly can be 
imagined, if an universal constant should lose ks constancy. 

Thereby can Newtonian mechanics and the wellknown laws be used very successfully 
from today's point of view, as the derivations in the last chapters have shown. We even 
could verifiably and mathematically correct calculate the growth of the earth and the solar 
system with them. The physical laws in the normally used formulation in spite of that 
‘seem tobe bound to certain limits. Some observations contradict al experience ^ 


TL Schu Eine Konstante verliert Thre Konstanz: neue Experiment nahren. 
Zwellel an Newtons Cravitabonsgesctz, Die Zeit Nr. 40 vom 250957. From it 
the following quotation (translated): 

lt already is suspected for several years, that a fifth force could exist, this 
Suspicion goes back to exact measuremenis of the gravitational constant С in 
‘Ausuallan mines and һай. Physicists of the University of Queensland in 
Brisbane had determined, that С for measurements underneath the earth is 
Дош one percent larger than the corresponding, since centuries, in 
laboratories determined size. Their proposal lor explanation, namely a fifth 
repelling Torce, at irst met with sharp, disapproval, But on at 21 august in 
the joumal Science (Bd. 237/87, P. B81) published work, which bases оп 
measurements in a drilling hole in Michigan, confirms the Australian data. 


<li>: Already the nobel prize winner of physics, Lenard, pointed to the 
circumstance, that the relativistic representation of the astronomical 
aberration is incorrect, after по distinguishable aberration could be observed 
at binary stars, as И had been expected. With that Lenard by the way also 
И И aether, 
P. Lenard, Annalen der Physik, Bd. 73, 5. 89 (1924) 
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Fig. 13.1: The water meter of the Ktesibios (approx. 250 
BC) 
(with regulation of the water-level) 
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13.1 The measuring technical debacle 


We are standing for a measuring technical debacle, because we have fixed our calendar to 
"he rotation of is own of the earth. We call а 380° tum a day, divide it in 24 hours of 60 
minutes each and every minute in 60 seconds, With that we determine the duration of a 
second. 

А clock according to this definition only then is exact, if it follows the changes of the 
earth to the same extent. Obviously this in particular is the case for atomic clocks. An 
objectively seen precise going clock however would land at the waste disposal site as 
completely unusable. 

‘Alter all nobody wants to know, how late it really is. Everyone only wants to find 
confirmed his subjective feeling, and our experience of time simply is directed after the 
course of the sun, thus after the rotation of the earth! 

For the moment and as an approximation also for the life time of a person, this 
determination of time may be sufficiently exact, but seem over larger periods of time, one 
doesnt get around a conversion. Actually the 200 million years since the beginning of the 
Creation om the mentioned primeval hill are considerably less long ago. The earth and the 
Whole solar system are very much younger, than was assumed until now! 

1 we as an example again take the cited research group of the University of Arizona 
(chap. 1107) which by means of an analysis of sediment formations have found out, im 
accordance with our calculation, that 900 million years ago а day only had 18 hour. 
Such waces in geological deposit layers can be very informative, if they are analysed 
Correctly, since here the measurement technician” himself is not subject to the process, He 
Stands outside and hence can exactly measure the time difference. 

If a geologist of that time had looked at his watch during the formation of the layers, then 
а day obviously would have had 24 hours, and he wouldnt have been able to understand 
ihe whole excitement at all. The accusation, he would suffer from chronic blindness 
caused by his job, he of course would repel resolutely. Can you now imagine, from which 
disease ur science of today suffers? 


‘Gur chronometer are nothing but the improved model of a sundial. 
We live in the dimensions of space and time, but we quite obviously have the biggest 
possible difficulties with the dimensioning of both. Possibly we already arent capable of 
hat at all by principle. Most suitably we clarify the situation by means of examples 
ıconceming the two problem spheres 

Let us at first stay at the dimension of time. It may have become clear, how problematic 
the chosen determination of the time scale in seconds is and which contradictions can 
result if larger periods of time are considered. More and more often science fiction authors 
romp about on the playground of time, fantasize about some time travel, or they 
occasionally make jokes about it * 


E SU milion years ago a day had 18 hows Washington (dpa) 1997. 
<li>: ‘There also exist models, of which is asserted, they go according to the moon 
Ho: A passenger, who got on the 10 o'clock bus, passes by the church steeple 
clock, which only reads 5 to 10 and curses: Damn, 1 took the bus in the. 
wrong direction! 
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Fig. 13.2: The difference in going of two atomic clocks. 
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13.2 The clock paradox 


The theme time dilatation" in connexion with the panicle decay already has been treated 
(part 1, chapter 6.20). It has been shown, that a fast moving and with that length 
contracted paricle to exactly the same extent (Lorenz's square root) becomes more stable 
and longerliving If reladvists pack an atomic clock based on radioactive decay in a plane 
and detect a difference in going between the one, which has been flown around and a 
Second identically constructed clock, which has stayed at the ground, then they have with 
that detected experimentally а very small length contraction, which really occurred, and by 
no means a time dilatation, as they claim. 

Now we in addition owe Einstein, that the aether has been abolished and from that 
follows, that it cart play a role in which direction the plane flies. If therefore both clocks 
are taken along each in a separate plane, one plane flying to the west and the other to the 
cast, both planes meeting again for the first time on the other side of the globe, then 
according to Einsteins theory it shouldnt be possible to determine a difference in going, 
ûf both planes conrad identically were on ihe way with the same velocity. But this Б 
Actually a difference in going is measured, which however cant be calculated with the 
theory of relativity, yes, which is completely incompatible with this theory and clearly 
brings anyone to the eye, that the effect actually cant have to do anything with a time 
dilatation, that the moving clocks merely go wrong and we have to ask us, why °. 

‘These experiments were carried ош with atomic clocks, which are constructed as caesium 
resonators and work with an exactness of one second im 300000 years. As a resonator 
Serves а quartz crystal, which is controlled by an ion current of caesium atoms, which 
have lost their outermost enveloping electron. The system is fed back, because the 
‘oscillating quartz controlled by the caesium fons again adjusts the caesium vapour by 
radio wave and finally йз own atomic controlling current (hg. 13. 

"The reason for the measured difference in going is seen in the field and here specially in 
the diferent gravitational field, The centrifugal force directed opposite to the gravitational 
force at least is not the same, because for a westward flight along the equator the speed of 
the plane vı should be subtracted from the velocity of rotation of the earth ve, whereas in 
eastward direction it should be added (eq. 13.1). 

For the steering quanta supplied by the caesium resonator now the energy balance is pur 
up (135 with 13.4) and the change of the reference frequency is calculated (137). With 
the change in frequency is connected directly a change of the at the two clocks readable 
times t,; (138). For a journey around half the earth, where one clock is flown westwards 
and the other one eastwards, the difference in going should, according to the calculation, 
amount to 207 ns. Interesting of the result (13.11) undoubtedly is, that the velocity of the 
planes doesn't play a role. tis cancelled out. 

October 1971 caesium atomic clocks were sent around the world in scheduled planes in 
the Hafele-Keating experiment. To be able to estimate the inaccuracy in going of the 
‘locks and with that the measurement error, four clocks were used. Between the westward 
joumey (273 +7 ns) and the eastward joumey (59 +10 ns) a difference in time of 214 
nanoseconds was determined. This under strict scientific conditions determined result 
once more proves the correctness of the theory of objectivity by confirmation of the 
calculated value. That however is not valid for the special theory of relativity, because that 
‘doesn't appear in the calculation at ай! 

Who now believes, we would have less problems with the dimension of space, | must 
disappoint. The determination of the linear measures equally ends in a fiasco. 
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Fig. 13.3: Expectation and measurement in the Tamarack mines 
(The curvature of the earth and the length of the shaft a 
are drawn strongly exaggerated for clarification) 
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133 The Tamarack mines experiment 


As long as the „foot measure" depended on the shoe size and the ,cubir" on the forearm 
of the tailor, the world still was OK. The sciences however request 2 reproducible quantity 
for comparison, and that can be fetched at the Bureau Intemational des Poids et Mesures 
in Sevres near Paris. The original meter is a Platinum alloy. Because the length of the 
metal always depends on temperature, it is stored at a constant kept temperature of 0° 
Celsus. Now there im addition still exists a field dependency, an electrstition resp. 
magnetostriction. And how is the measurement bar behaving, if the earth grows and the 
density increases? Is it then shrinking just like other objects in its environment? At this 
point already chaos is proliferating. 

The newest definition of the length measure meter acts as a blow for liberty and thus 
marks the abyss, at which we are standing: The length is determined by means of a 
measurement of transmission time of an electromagnetic wave, e.g. of a light signal. It is 
said that wih tis determination a higher reproducibility И 
‘Actually a photo optical facility to measure length is as exact as the builtin facility 10 
‘measure time, and there we use it again, our sundial. In addition a constancy of the speed 
of light is taken as a prerequisite, and that is given in meters per second. From a change of 
the speed of light for forinstance 10% a change in length for 10% as well would result. 
Because we see this process with the help of our eyes as well with the speed of light, we 
never сап see the change. We neither can technically measure it, because all gauges we 
construct are built up corresponding to our sensory impression. We ourselves have 
Shovelled the hole, in which we fall. 

Only if we succeed in taking a neutral standpoint outside of the events, the true relations 
will become visible to us. For the field dependency of the space measures a very clear 
experiment has been carried ош, of which I now want to report" 


1901 the French goverment was offered the possibility to сату out an experiment in the 
shut down Tamarack mines near Calumet (Michigan) with the goal to determine the 
diameter of the earth more exact. For that the geophysiciss let down two plumb-lines of 
272 kg each in two perpendicular winding shafts, which were at a distance of 13 km from 
each other. The plumb-lines were tied to hardly expandable piano wires of as well 13 km 
length. Ie now was expected, since the plumblines hung in direction of the centre of the 
earth, that їп a linking gallery between the two shafts а length of (13 ~ x) km should be 
"measurable. From the shortening x one wanted to infer the diameter of the earth (ig 
13.3). But it came completely different. 

Instead of a shortening a lengthening for x* = 209 cm was measured in the gallery! The 
point of intersection of the lines through the two shafts had to be not in the inside of the 
fart, but im space! Immediately hollow earthers” appear, who claim we would live on 
the inside of a hollow world”. Perhaps one should shoot them to the moon, because from 
there the earth without doubt is seen as а sphere. Obviously we arent dealing with a 
Surprise of a fair, but with a fundamental measuring technical problem, 


EX Ty йш же alo рай р chapter GIT and 612 
Hs hupswwwD.orausubriserollow htm. 


E Field dependent linear measure 


Volume of the globe: V = (4/3) R* a 
and of the inner sphere 

in depth a: Va = (4/3ут(Е-а)? [x 
resulting in the 

relative chang 
from m = Ур for a constant density p 
anda: — m e XGAen = АНИСА as 
follows; [шуен 
PU AH Am _ АУ n 

relative change: | 43-38. SY 1.1.5)» = g,061% аз 


measurement wire is field dependent“ with: 


According to the theory of objectivity the length of 1 
H- daj апа [Hs ~ ifada оз: 


and the 


relative change: аз 


Shortening of the rule Аа is calculated from the comparison of 
equations 13.22 and 13.24: 


a. DUREE DET | 
"ла = a11 TARE) сэз) 


Аа = 40 [em] (result of the calculation 


Aa = 47 [cm] (measurement value 
for comparison, 1315) 


Fig. 13.4: Calculational verification of the measured shortening 
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134 Field dependent linear measure 


Ш a measurement result delivers just the opposite, as was expected by the experimentos 
then the layman is amazed and the expert is suprised, at least at first. But then, out of a 
feeling of panic, the whole view of life could collapse, ss many as possible scientists and 
renowned professors are being informed and integrated, if they want it (Pro. Me.Nair) or 
not (Prof. Hallock, Columbia University) and eventually ihe matter is buried third class 
and a guise of silence is spread over it. The censorship of the scientific making of opinion 
in advance doesnt permit publications, which are not in accord with our view of life, out 
of the animal survival instinct" 


А science, which deserves this name, should look different. There it must be permitted, to 
ask questions and to publicly discuss about it 

1 proceed from the assumption, that the earth is a sphere, which we inhabit from the 
outside; | have по doubts about that. With this as a prerequisite thee is only one possible 
answer to the Tamarack mines experiment: The 1.3 kilometres long measurement wire, 
which in the gallery in a depth of 1.3 km had to jut out for 265 cm, instead is tno short for 
205 cm, from which immediately follows that i, howsoever, is shrunk for 474 cm im the 
depth 

[At fist of course the experiment was checked for possible measurement errors. The shafts 
were covered to exclude any draught. The measurement path was optically checked, but 
the result remained unchanged. But if the cause for the unexpected result doesnt lie in the 
experiment, then theoretical physics is addressed, after all it is still the experiment which 
shows us ihe physical reality and not some theoretical model concept 
In the 1° part of the book already the derivation of a useful explanation is found: The 
speed of light and with that also the linear measure depends on the feli". The 
measurement wire accordingly gets shorter, if it is exposed to a larger field strength (eq. 
1323). We can verily the measured shortening calcuatve (fg 134) 
For that we at first determine the change of the field strength, as it is to be expected in a 
depth of L3 km. We here are dealing with the closed H field lines, which are responsible 
for the gravitation. In a past derivation it has been shown, that a gravitating mass can be 
convened imo a magnetic fiel. Between a mass m and a field smeng Н hence exists a 
proportionality (13.21), in the same way as between the same mass and its volume, if a 
Constant density is present (13.19). 

"The result accordingly is a relative decrease of the volume of the earth and the 
corresponding mass being under the measurement place, as well as a relative decrease of 
the radial component of the field strength, but a corresponding relative increase of the 
tangential component of the field for 0.061% (13.22 with 13.18). 

In the gallery the measurement wire however is spread out in the direction of the 
tangential component of the field lines, and that shortens the measurement wire as a result 
of the field dependency of the linear measures ^ (1323). From the above increase in field 
the calculational shortening of the rule for 40 cm results, which compared to the 
measurement result also, should be rated as a confirmation of the theory of objectivity 
which was taken as a basis “1 


Ex Exumple K Mey ету Hd. T. теўге ey (8 
i: for that see also рап 1, chapter 6.6, equation 65 and chapter 6.10 
iio: К. Meyl, Potentialwirbel Band 2 (1992), page 27, equation 20 


ES Experiences from space travel 


Fig. 13.5: Rise of the earth over the horizon of the moon 


E Mitton, S. (Herawsg) Cambridge Enzyklopadie der Astronomie, 
Orbis Verlag (1989), note: No star is seen! 


ie: see also the references in part 1, chapter 69 
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"The good correspondence nf the calculated shortening of the measurement wire and the 
umil now nor understood measurement im the Tamarack mines shows both qualitatively, 
and quantitatively the correctness and useful applicability of the theory of objectivity of 
the feld dependency of the linear measures, Our measurement laboratories normally are 
Situated on the earth's surface and there everywhere are found approximately identical 
field relations. But if we leave the usual measurement environment amd move the 
laboratory for instance in the sky, then we experience a complete mystery. Here however 
prevail the reversed condition as in the mines experiment, in which in the inside ofthe 

Запа. for an increase of the field strength, а length shortening was measured. In the sky the 
field strengths decrease and the linear measures correspondingly increase. 

"This experience astronaut Roosa made in the Apollo 14 mission. While he alone in his 
capsule obited the moon, he depicted mission control, he could see the lunar module and 

observe his two colleagues at their werk on the moon. Nobody wanted to believe the 
astronaut, since he was flying in a height of 180 km! 

Commander Armstrong (Apollo 11) at the first landing оп the moon indicated, the target 
crater Mackensen, 4.6 km in diameter measured from the earth, just has the size of a 

Soccer field! Astronaut Scot (Apollo 15) called Mount Hardley, which is said to be ав 
km high, a practice hill for skiing. Perhaps they somewhat have exaggerated, but a true 
core in the statements always is present! 


Actually the gravitational field of our satellite is very much smaller than that of the earth. 
On the surface of the moon there is only one sixth of the gravitational pull of the earth. If 
we, to be able to compare, stick to the details of size, as they are measured by our 
laboratory on earth, then the astronauts on the way to the moon together with the lunar 
module and their rover had grown for a factor v& then the first footprint is 2.5 times as 
large as on earth, then the astronauts were moving like giants in the scenery of a model of 
the railroad (eq. 13.23 and note" at fig, 134). 

On ihe moon there exists almost no atmosphere, for which reason the astronauts had 
imagined a wonderful view of the star-spangled sky, at least before they started. After the 
landing they were bitterly disappointed. The sky was black and not one single star could 
be seen! They have brought many photographs, bot nowhere stars have been 
photographed, they apparently have moved outside the range of vision (fip. 13.5 and 
ns 

Many will still remember that the first pictures, which the space telescope Hubble 
supplied 1990, were completely blurred. The problem obviously was, that the mirrors had 
been adjusted on earth and not in space. Only after the optics had been given glasses in 
1994, sharp pictures could be radioed о earth. Somehow the distance to the stars had 

changed. The telescope had become short-sighted, resp. the distance io the sarspangled 
sky appeared to be gotten larger. We already know why. If we remove us from the 
gravitational field of the earth, the feld strength decreases and the observable distances 
їпстеазе! The highly sensitive telescope already sufficed the 3% deviation, with which 

should have been reckoned for the near earth orbit, to be fatal. 

One should have familiarized the astronauts before with the laws of physics. Then this 
disappointment would have been spared to them, and in the case of the Hubble telescope 
the NASA and the european ESA could have saved a lot of money for the sake of the ta 
Paying population, 


Spherical aberration 


ES 
Narum sieht m 
Fig. 13.6 a: Ilustrierte Wissenschaft Nr. 11 (1997) Page 62 
Ist example: landing on the moon 
gravitational 


M в 
at BE = 60375 
и 


„pull of the earth _ ge _ 


“pull of the moon “рь 
in space everywhere on the surface of a sphere is valid:A = 48 
eq. 13.20 (fig. 134«iii»)'m = ф = АВ = RH - RA 
as well as eq. 13.23 (fig. 13.4<ii>) for the field dependency: Н ~ 1 


and further: 
let 


(zy 
3 


6,0375 


n) on the moon: 


length dilata 
шта i они) = 3600375 = 2.457 jum 


resulting 


2" example: communications satellite in a geostationary orbit 
(at h = 36000 km above the equator, В = 6378 km). 


ь - EE I 
le Ha d | 
Fig. 13.66: Examples of calculation for length dilatation" 


i>; If the theoretical value of 6.64 could be quantitatively confirmed by 
‘observations from olf the earth with а telescope. at 3 corresponding 
magnification, then with that would have been proved, that in the case of the 
Spherical aberration И actually concerns the calculated influence of the field. 


ii>: U. Seller-Spielmann: Das Marchen vom toten Mond, Zeiten Schrift 5594.59 
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13.6 Spherical aberration 


1s tme thatthe prolem of te changed Length rein is known tothe expers under the 
tem cf a “sphere abro Bet with at # is nether дааа mo үшын 
understood. Ошу the theory of objectivity soundly gives reasons for why the sstomut 
Roosa. has seen his colleagues almost 3 times a large, why weather stie Ш a height of 
1300 kn ae ap. 2 lage od му cama sl ia 3 ИВ 
У G&A Tal ofr uri cito it ae ene 
hy the seul point between earth and moon, at which the засів of masses of boh 
"abel bode Бау cancel, wea тикан asthe рши wies i ad hem ape 
yam rca 

We, the inhabitants of the canh, are adapted completely to the condoms on the sas 
"urn, if we d cur way well ia the dinsuibus of spica mad te, ж we bore lm, 
"bes that must not be valid by all means for science, because that has made its business 
{ond ut the secre of rau. 

1 it wants o deserve the name science, then it on the one hand has to consider, that we, 
the organic materials, as well as all inorganic materials are assembled from the same 
жав ad charte aud vik Bat же о v йи vare eng abt, И dunga in 
long Between day and igit (as à re of ihe gravata iid ofthe sn (sr chup. 
2. between summer and wir aras melt of changes ia ld occur, бия we ana 
able tn register is at all. That even у the fot шей as а measure, for instance in 
the ыг va, shows om too dew how mah mise self m the mesure of all things 
За ans fr modes 

Оа th eter fand it shold be pid tenon to the Ба, that man eyes everthing with 
speedo light withthe opis of his eyes, and that speed by no means has to be constant. 
Solely the defination of the sped of light ¢ as a iar measure per unit of Ume poin in 
бе det proponiondi Бам and a lng ee chap 3) 

х= (330 

1f a rule has proven to be unusable for measuring a distance, then well experience the 
same disaster, И we measure optically, Le. wih th speed of ight Obviously Boh, the 
Vg {and ihe sped of igh © roel a ine tamer the тереп Ina Bild 
seh On th one hand both measurement techniques Tet te sume resul, bt on the 
other hand what ari be measured wth one method, neither can be measured With the 
Es 

p the сыну, itis ты ш паше the speed of light opal. Hot эке 
thet exists a propotonalty between measurement vari and measirement path (33), 
the unknown vale is being текш wit ll. This measurement flyby principle 
inal cos deve tonsa: value In cona to the eco pian o tay by no 
mms а coma] of бе sped of ight cn be жкен, Т бе c af le к шик. 
messis 300.000 Кол i concems s capital measurement eror, at best а comun oí 
memet hà never erra comtan of ae! 

With the poste and the ети of a constancy of the speed of light ж a 
universal constant of паве Ensen lay let several generations of physicists rom ine 
the same dead end, in which thy today ae suck altogether. surely is so scien, that 
the big time of discoveries abrupt comet an end with Einstein. 


ж Irony of the measuring technique 


[The radio waves 
|change the direction 
lof rotation of the 


polarizer: enveloping electrons | ^ analyzer: 
magnet sorts out [of the Cs atoms magnet sor 
atoms with unwanted out again 
direction of rotation Ш B wrong at 
и zm E 
Befield J — 
А 


caesium [magae 
oven sends [tic 
Cs-atoms — sbiel- 
on a journey [ding 


The quartz oscillator 
oscillates with 


9.192 631 770 Hertz 


Schematic representation concerning principle of functioning 
1. = length of resonator determining the exactness 


The B-field is a weak magnetic field, which eliminates the 
influence of magnetic stray fields. 


‘The arrangement in addition is situated in a vacuum tank. 


Fig. 13.7: Set-up of a caesium atomic clock 
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13.7 Irony of the measuring technique 


Lets record: The linear measure is determined and defined by a measurement of 
twansmission time. As a reason is given, that with todays clock technology a higher 
precision and reproducibility сап be obained, as with a rule or original meter. 
"The exactness of going of the atomic clocks again depends on the free flying path (L in. 
fig. 137) of the atoms. For the caesium clocks of the Physikalisch Technischen 
Bundesanstalt in Braunschweig the resonator length amounts to several meters! The clock 
is used world-wide as а standard. 


"The irony thus lies im the Tac, that a geometric length dictates the measurement of time 
and the measurement of time again determines the measurement of length - poor science! 


How does one free oneself from a capital closed loop conclusion? Why and how do signal 
transmission times or clocks actually depend on the gravitation? Who once got stuck in a 
dead end, knows that he only can get ош in the reverse gear. 

A possible way goes back to the roots of classical physics and to the theory of objectivity 
im the 1° part of the book, which is free from the limits of a subjective and relativistic 
observer standpoint. That isn't a dead end and im addition explain, why all atomic docks 
react sensitive to magnetic fields (magnetostriction) and what these fields have to do with 
gravity (see chap. 69)! 

Today's clocks are so exact, that even differences between a clock stationed on a 
mountain and one at sealevel can be recorded. Even more clearly was the depending on 
gravitation determined at an atomic clock, which was shot im a rocket 10000 kilometres 
"gh imo space. The result of the analysis without doubt was, that the clock in that case 


doesnt wick” correctly anymore. 
But what does theoretical physics say about it? It claims, here the „red shift" has been 
measured; И thus concerns a confirmation of the special theory of relativity. But since it 


concerns a clock experiment and not a light signal, it clearly contradicts this theory, which 
isnt able to describe any gravitational effect at all, as is well-known. For this case in he 
spheres of theoretical physics опе helps oneself with the general theory of relativity, with 
‘which actually only would be proven, that the two theories from the legacy of Einstein 
completely incompatible contradict each other We come to the following conclusion: 


‘Whoever gives details about length or time, is obliged to also indicate the reference 


He also has to inform where his laboratory is situated and with which devices he 


With the conclusion also the discussion would be opened. Throughout the last four 
chapters а main idea can be found, It should be worth, to again think about the brought 
forward arguments and to dare а comparison with text books. 

1а the text books there doesnt exist such a thing as an oscillating interaction. Here no 
answer is found to the question, why the solar system isn hurled out of the galaxy as à 
result of the high velocity, why the inside of the earth is hot, how the geomagnetism is 
formed, why the continents drift and why the ocean floor nowhere is older than 200 
million years, as samples from the ocean floor prove^. How would you answer these 
conta questions? 


Ет Kendrick Frazier us Sonnensystem, Time Lite Bucher Amsterdam 015977. 


22 Discussion of cosmological insights 


Fig, 13.8: Тһе Bethe-Weizsacker cycle (concerning the 
sun's fire) 
(meaning of: "C = carbon nucleus, “He = helium nucl., 

Y, = gamma quant, “М = nitrogen nucleus, р = proton, 
asiron y= a O удеп nucleus  — ^ 


ositron, y= anti neutrino, 


Fig. 13.9: The top of the unfinished obelisk in Assuan™ 


Herman Wild: Technologien won gestem, Chancen fur morgen, 
Tapis Verlag Bem (1990), ISBN Roa ^ P i 
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13 Discussion of the cosmological insights 


"The numerous models which are offered, of а geodynamo, an iron core, of assumed zones 
of subduction and of plate tectonics may be helpful for the explanation of individual 
isolated phenomena. But they physically dont give a uniform picture and partly contradict 
each other. 

Lord Kelvin had calculated a period of shining of 5000 years on the basis of a sun 
consisting of coal“. The german physicist Hermann von Helmholtz landed at 15 million 
years, in which case the sum yearly should shrink for 100 meters. He already assumed a 
temperature of 15 million degrees centigrade, as also the Bebe-Weisocker cycle has as a 
prerequisite, which according to todays concept should describe the process of nuclear 
fusion taking place in the inside of the sun (fig. 13.8) The only thing is that this extreme 
temperature is completely incompatible with the high density in the core of the sun! 
"here are more than good reasons to assume the opposite of the widespread textbook 
opinion and assume that the core of the sun is cooled by the collected neutrinos in the 
ame manner as the inner core of the earth and that superconducting areas are formed, 
‘which powerful fields even cause ihe protuberances on the surface oí the sun 
Since in the sun no measurement is possible, with which a model could be verified or 
disproved, terestrial arguments naturally suggest themselves. Here the pieces of evidence 
ior the growth of the earth can be taken in the hand and photographed. We already have 
discussed some facts. But there are found а multitude of other ones, for instance from the 
domain of archaeology, for which text books of today until now as well provide no 
explanation. 

Possibly the stones and monoliths weighing several tons, as they were used for prehistoric 
buildings, should be linked with he growth of the earth. If the earth was smaller at the 

time they were build, then they perhaps by no means were as heavy as today! 

Thon the stones for reason of the smaller density n addition were softer and with that 

easier to work on. Dr. Wild points to the building technical peculiarity, that the stones 

formed like cushions originally must have been soft. He proves with the photograph of the 

тор of the unfinished obelisk in Assuan (fig. 13.9), that the traces of working stem froma 
spatula in a plastic mass 

Also the perfect fiting of the stones used for the building of the pyramids can only be 
explained in this way. In the joints not even a knife point can be inserted! 

1f even stones in the course of time increase in density and hardness, then it is easier for us 
to comprehend, how small rivers in past ime could dig large deep valleys in the ears 
us then we perhaps also understand, why very old bones today are petrified. It is 
obvious, that also bones im the course of time increase im density and hardness, Even if 
Science should succeed im breeding living dinosaurs, then their chance to survive in spite 
of that would be equal to zero, because the dinos would collapse under their weight of 
{heir own of several tons. Their bones would be much too thin and brittle for their weight 
of today! 


=>: Kendrick Frazier: Dus Soanensysten, Time Lile Bucher Amsterdam (1991) 
“iis: The indication to petrified bones stems from a participant of the seminar 
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The liberalization of the energy markets 


Assistant head of government department. 
Acceptance of the common standpoint, 


European parliament 
Resolution of the guideline. 


Statement concerning proposals of change of the 
european parliament. 


Assistant head of government department 
Resolution of the guideline. 


‘Coming into effect of the guideline 
Publication in the official paper of the EC. 


Period of wanslation of two years 


Reduction of the threshold values for current 
to 40 million kWh (opening of the market 23%) 
to 20 million kWh (opening of the market 28%) 
to 9 million kWh (opening of the market 33%) 


Anti imbalance claus 
А nine years period of transition to preserve 
equal opportunities in the competition. 
Report of the commission. 


19-02-2006: Further stage of the liberalization 


European commission tests by means of the 
made experiences, if the current market 
should be opened further. 


Fig. 14.1: 


Timetable of the EC single market guideline 
асабу? 


Grawe, S. Thiele: Vorbereitung der Stromversorger auf den Wettbewerbs- 


markt, ATW Atomvinschalt-Atomtechnik 43. Jg. 1998, Ней 1, S. 10- 13 
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14. The way towards free energy 


Can energy actually be produced? No energy supply enterprise is capable to do that. Fact 
is, that energy only is converted and not produced. For that the available resources on 
earth are tapped and brought into a utlizable form of energy. As different the conversion 
processes may be, finally always heat is formed. We thus gradually burn the globe, on 
"which we live. How long can something like that go righ? 

Science gives albclear „stock of energy is sufficient for the next 100 years. Newest 
calculations disprove the fear of a scarcity of energy on earth. There exist large stocks of 
coal анай" 

Ви what are 100 years compared to the age of the earth? How will our descendants judge 

‘our thinking and acing? They will condemn it and curse us, tht much is clear already 

today 

We have an obligation to preserve the environment, and we only will be able to fulfil i, if 

we look to nature, how it covers its need of energy, if we finally understand and 
meaningfully copy nature. 

We stil are miles away of the goal. 


14.1 The liberalization of the energy markets 


I is important in the interest of a member of the executive that the stock of energy doesnt 
draw to an end, as long as he carries the responsibility for the enterprise of the economy of 
energy. The interest in the environment and the environmentalists for obvious reasons is 
less distinct, The problems are more of a commercial kind. Concerning that an actual 
example is given. 

A special kind of problem is the meanwhile Europe wide valid decree of the EU 
concerning the liberalization of the energy markets (fig. 141). The list of the 
consequences starts with the fact, that the concluded licence contacts for power supply 
between energy supply enterprises and the communities, which are valid till 1997, are 
only wastepaper. Every customer of electricity as of now can conclude an individual 
contract with every "producer of electricity" 

So an environmentally aware Black Forest person decides to obtain his power from a wind 
power station, which is situated in Denmark. That truly sounds very liberal. But how 
Should tha function, if there is no wind at all in Denmark for a week, or the connection is 
interrupted by a flash of lightning? The windmill further delivers power and the runner 
writes its bill truly believing, its power has arrived. The consumer then reads the bill at 
candlelight and pus with understandable anger his claim for compensation together. 
Pointing to the fact that such difficulties can be solved by book-keeping, the consumer 
эрип is calmed down; but that the not by contact obtained power will cost him dear, is 
another sory. 


ЧЕТ Musee Wissensehal Nr, 6, Juni 1995, page 8751. 
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Fig. 14.2: Average time of paying for itself for the spent energy 
(return of energy) 
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142 The consequences of the liberalization 


With the EU decree the monopoly only has shifted towards the runners of the distribution 
nets, afterall only one net is present. Competition however would require at least two 
es, ths a doubling of al house connections and all неон pylons, but that 
fortunately is unrealistic. 

То prevent fleecing of the consumers by means of the net monopoly, politics introduces in 
the lace of the free market economy dirigisme and plan economy with the well-known 
‘concomitants: no-one will look alter the existing nets, no-one feels responsible anymore, 
because after all they have become public good by decree. One thus lets the pylons rot 

slowly and repairs only in emergencies. This possible development really cant have been 
the good intention of the EU. 

In the next few years we however will be able to observe for the producers of energy 
exactly the development, which the EU-commissoners have imagined: Total competition 
contest, price war and a struggle for power to survive economically. A chance only has the 
nuclear power sation, which gets rid of s refuse cheaper and if need be even illegally or 
"which lives of indirect state subsidies, or the brown coal power station, which increases is 
efficiency at night, when no-one watches, by switching off the expensive filers. 

"he first power stations, which are selected ош by the liberalized energy market, are the 
hydro-electric power stations which stand closest to nature, They simply are too small and 
190 intensive of personnel, to be able to survive. 

Gas turbine power stations, which deliver the power for half the price, than are ranking 
first Then dere i no lace for regenerative systems anymore 

Solar energy, how many roofs а supporting program may have, stays a toy supported by 
the state, For a photovoltaic installation the „Retum of Invest” still lies at more than 80 
years, whereas is reckoned with a theoretical life of 20 years. In practical use on the other 
"und photovoltaic installations occasionally already have failed afer seven years, afer the 
photocells had gone blind. In this case not even can be talked of an ecologic energy, 
Because the return of energy lies still above that. The supposed Idealist who spoils his 
roof with photovoltaic to reassure his ecologic conscience, would have spared the 
environment more, if he had covered his need of power from the socket, because already 

the production of the photovoltaic installation gobbles up more energy than can be 
produced with it, With regard to the environmental compatibility the ecologic balance 
Sheet of a power station is attached a central importance (fig. 142). 

With the law of feeding in power the state intervenes dirigiste, supposedly to protest the 
Consumers With this law the state orders, that not i, but the energy supply enterprises 
have to take the subsidizing of the regenerative energy, that they have to take over the 
power delivered at the inappropriate time in exacly so less suitable amounts at a price, 
Which exceeds the marker value by a factor of two and for falling prices of power even by 
а factor of four. With ihe law the politicians very fast and without agreement of the 
effected enterprises have shifted the „black Peter’ further to these, which will get 
problems to preserve their competitiveness in the international comparison with the 
Subsidy duty. It cant have been the intention of the EU-commissioners, that оп а national 
level the price of power increases to finance some energy technical playground. 


EI "The chances of the wind energy 


D S B PL > OB GR N IRL E 1 


Fig. 14.3: Power interruption and not being at disposal 


<i>: ЕТС, Energietechnische Gesellschaft im VDE: Qualitat der Stromversorgung, 
Dialog Nr. 1, Jan/Feb. 1998, 5.21 
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143 The chances of the wind energy 


Meanwhile, as a result of the law of feeding in power, no longer the politicians but the 
energy suppliers are the ones, who around the Nori Sea look out of the window every day 
‘vith the worry, some wind could blow and the mills could tum, because every kilowatt 
hour of a windmill must be subsidized strongly. Every windless day however reduces the 
power ЫШ, with that helps the consumer and raises the chances of competition of our 
economy. 

TE ie should be neglected, to tip over the law of feeding in power in due time with help of 
the EU, then the consumers will get their power in future abroad, then at the Preussen 
Elekta, damaged most by wind energy, as the first the lights will go out, then economic 
power and prosperity’ in Germany in fure are dicated бот ао 
But if the law is dropped, then with that the duty to subsidize the regenerative energy 
carriers drops back to the state. Now all ux payers may foot the bill, even those, who 
dont use any power at all, The well-known Justice of subsidy” comes into effect. 

Without support by the state only few types of power stations will be left behind. In 
addition are overcapacities being reduced, because they only cost money. But both is at 
the expense of the reliability of the delivering of energy and of the safety of the consumer 
We owe the high stability of our network of today the large number of most different 
providers of power, which cover the basic load up to the peak lead according to their 
suitability (fig. 143). But let us not talk of the golden past. The network after all isn't able 
to store power. From that follows that without redundancy and without free power station 
capacities which can be activated at any time a short overload is sufficient, to let the 
network collapse. 

Once the EU guideline concerning the liberalization of the energy markets is in effect, 
when persons selling power wend their мау from front door to front door, to convince the 
housewives te obtain the power from them and not from other hawkers, when the power 
stations only live of stock and the depreciated overhead power lines only are entered in the 
hooks with the scrap value, then we should be dressed warmly and always have ready 
sutficiene candles 


144 The chances of being self-sufficient concerning energy 


‘The only way out is the decentralized energy supply, the getting out of the large energy 
union and the way towards being self-sufficient. The argument sounds convincing in view 
of missing altematives. But now it no longer is possible to plug the plug in the socket and 
then switch on whenever it pleases us. First it has to be calculated, if the windmill or the 
installation for solar energy supplies sufficient power or if a cold meal should be made. In 
contrast to today's consumer habits the runners of such installations will have to adapt 
their need of energy to he prevailing weather conditions, 


I2? A baby-Boom, like afier the Big power failure im New York. would be the 
smaller evil. The inhabitants and shopkeepers in the New Zealand metropolis 
Auckland will long and frightened remember the power failure in february 
1998, which lasted weeks and was a result of mof carried ош maintenance 
work of high-tnsion pylons. 
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free energy 
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wind power 
solar power 


nuclear power 


Fig. 14.4: At maximum obtainable power density of different 
carriers of energy 


b: ETZ, Heft 19/1995, 5.40 


The way towards free energy ES 


"lock heating power stations, propagated ss stand-alone solution for people being self- 
sufficient, deliver power and heat at the same time. But if 1 don't need any heat on а hot 
Summer day, then also no power is available or 1 uselessly heat into the open. For that one 
may leave ай бесті consumers switched on in winter, even if they arent used at all, only 
to get the hut warm. Does a stand-alone solution look like that? 


The situation truly is demotivating. Even the energy suppliers meanwhile may have 
realized that the energy politic way is a dead end. But for real alternatives in energy 
technology the pressure by suffering still doesnt seem to be big enough. 

‘The intention to learn of nature is present in principle. The solar fire one wants to kindle 
on earth in a fusion oven, but the oven does not as it should. 

Obviously the sun functions completely different, as physics imagines today (see fig, 13.8). 
Before copying stands understanding, and in there seems to be а hitch! 


145 The space energy technology of nature 


Also mature needs energy, even very much. But it hasnt got any connecting pieces for 
tanking and no oven lid to fill in the fuel, it doesn't know our ecologically harmful 
combustion technology and environment destroying explosion technology at all Nature 
табет works with the opposite, with implosion and fusion. 

The sun, we have derived, materializes the mater which it needs for growing and shining 
fom бе пешпо field he earth and other planes imitate the um 
"The concept is simple and convincing, The source of energy lies in the air and musta’ be 
dragged about in tanks. Collected and materialized is just as much, as is needed at the 
moment. In that way the resource energy is spared, In addition there can be done without 
amy sort of storing. In addition i can show a substantially higher power density, than all 
today known and used energy carriers (fig, 14.4) 

Such a source of energy solves all described energy problems at once. Nature wouldnt be 
эв we know it, if it wouldn't have this ideal energy, also called „free energy". The balance 
Sheet of energy alone brings it to light, because as a mule it doesnt work out for biological 
systems. Ofen more energy is released than is taken up by the food 
їп that case some migratory birds materially sten should have completely used themselves 
up before reaching their destination, if the energy necessary for the flight would be of 
purely material nature. From a concrete example the following is reported": „migratory 
Birds have - depending on kind -a maximum range velocity between 24 and 83 km/h and 
at their Atlantic flights mo opportunity for an intermediate landing, They are thousands of 
kilometres on the way and hardly lose weight. For instance an Albatross with a body 
length of up to 120 meters and а wing span of up to 350 meters uses per kilometre only 
35 grams of weight at a non-stop fight. How is that possible without additional supply of 
energy?" 


ZEK E Не: Wie man die Tree Energie anzaplt Vogel machen es uns vor, 
Raum & Zeit 79/96, 5. 74 


ES The gap in the energy balance of man 


Fig. 14.6: Freiherr von Reichenbach (76 years old) 


TDI HOP Тиоп Erde, VAP (1996), ISBN 3522367 G23, Seite I3 und 15 
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14.6 The gap in the energy balance of man 


Even man appears to tap an additional source of energy, because for reason of scientific 
tests with recruits these over longer periods of time are able to physically release more 
than twice the amount of energy they take of calories with the food. Obviously living 
beings don't rely on one source of energy alone. Possibly the taking up of food 
predominantly serves the metabolism, and the energy aspect plays only a secondary role. 

‘This interpretation at least would be obvious, since we scoff several times a day, sort the 
necessary and useful building-materials out and hand over the rest to the purifying plant 
and nature, where some bacteria and organisms search the sorted out again for useful 
things "оо hain” we call this kind of building-material trade. 

1f he whole had anything to do with energy or with a „ combustion process without fire 
then no animal nor any human being could do without the taking up of food for longer 
periods of time. But Franciscus of Assis could fast 90 days, as is handed down to us 
‘There exist numerous examples, which reach imo the time of today. 

‘The mitochondria, the energy centres of each cell, by no means are capable of the 
combustion process, which man ascribes to them. Here in all probability a taking up of 
space energy independent of food takes place. 

A research scientist only has to look at matur with open eyes, what unfortunately happens 
rarer and rarer, because the laboratory scientist always is troubled, to keep the disturbing 
factor nature " away from the experiments. 


147 Carl Freiherr von Reichenbach 


In this context no-one can go past two natural scientists: Сай Freiherr von Reichenbach 
(1780-1869) and Dr. Wilhelm Reich (1897-1957). 

Reichenbach called the by him investigated life energy „ Od-energy " in the style of the 
‘Teutonic God Odin. He worked with test persons, who could perceive actually invisible 
light phenomena and worked out the special properies of this Od-energy field with the 
sensitives" as he called hem. 

A quotation from his work shows however that the knowledge about the life energy must 
be a lot older” than his own discoveries: „Оп painüngs saints often are shown with a 
ring-like aureole around their head, something 1 before this would have dismissed as a 
pure figment of imagination. But it was shown that this glowing ring actually can be 
perceived by the sensitives as an Od-phenomenon and so the aureole obviously can be 
traced back to real impressions of particularly sensitive persons 

Reichenbach also found out that water has a big endeavour to take up this Od-energy or in 
the language of the present day, to absorb the field energy. This circumstance we find 
confirmed im technology, since water absorbs high-frequency waves, whereas an insulator 
for a vacuum lets them pass through. But without vortex physics it however remains 
entirely unclarified, why! 


їз: онор Thiem: Taon Erde, VAP (1996), ISBN 3922367-623, page 110 
Sib: H.-P. Thiew: Tatort Erde, VAP (1996), ISBN 3-922367-62-3, page 16 


Cold fusion and Genesis 


Fig. 14.8: Wilhelm Reich and the model of an Orgon 
accumulator 
for applications of the whole body.“ 


<i>: taken from: H-P. Thie: Tatort Erde, VAP (1996), ISBN 3-922367-62-3, 
pages ЗВ and 89. 
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143 Cold fusion and Genesis 


Chronologically the doctor and psychologist Wilhelm Reich followed in ihe fooqrins of 
Reichenbach. He merely altered the name for Od and spoke of Orgon, His speciality was 
ihe accumulation of Orgon radiation, 1 would say the focussing of neutrino radiation. 
Actually the properties like eg. the missing possibility to shield Od, Oron and the 
neutrinos are identical, so that we can proceed Irom assumption, that it also concems the 
same physically. 

We already talked about Wilhelm Reich (pare 1, chapter 9.2). He could show that the 
measurable temperature in a closed box, constructed like an „Orgon accumulator", is 
increased in a mysterious manner without supply of energy from the outside. He even 
could prove, that this energy actually concems the sought-for Ше energy, as he observed 
the creation of life im the laboratory under the microscope. For that he cooked muscle 
fibres, vegetables or other cells so long until the cell structure had been destroyed entirely. 
But from the educ entirely by itself new living beings, like protozoa or algae, were 
uc 

Reich at his microscope actually followed the transition of dead to living mater. What is 
of interest here, at first only isthe energy technical aspect of this conversion. Later we wil 
‘occupy us with the at the same time occurring information technical aspect. 


Worth mentioning seems to me ihe experiment with the ,sily" chickens, which have at 
their disposal astonishing abilties besides the laying of eggs 

“The test chickens were handed chicken food, from which to а large extent all calcium had 
been extracted. But the chickens showed themselves unimpressed and further laid keenly 
their eggs. The experimenters were surprised, where the chickens actally got the lime for 
the egg shells. How solves such a chicken the problem of raw materials? 
For that further materials were extracted from the food and look, at the removing of silicon 
the laying of eggs was aver. The experiment actually only allows the conclusion, that the 
stupid" chicken is capable of a cold fusion, that it itself produces” the necessary calcium 
from silicon presumably by using carbon. Every alchemist here has to go pale with envy. 
But what says the research scientist of fusion io that, who actually should know, how 
fusion functions? After all he is paid for it by the tax payer! The chicken uses the fusion 
already today and the other living beings presumably also, but for that energy is needed 
“and the balance sheet should work ош! 

“The neutrino radiation therefore has to be factored into the balance sheet of energy. If the 
balance sheet then works out, it could be proven with that, that here neutrino energy is put 
to use, In addition the process of the conversion of neutrinos has to be investigated, which 
surely has something to do with the frequency and the wavelength of the radiation. After 
all a child has cells exactly as big as an adult t only has less cells! So that ап interaction 
am occur, the cell size has to fit in with the wavelength, which obviously is very small, 
presumably im the range of the radioactive radiation, with which circumstance the 
biological incompatibility with this electromagnetic wave would be explicable. 


чї И.Р Thiet Taton Erde, VAP (1556), ISBN 3322387873, 5-39 
<i>: Louis Kervran: Biological Transmutations, sa. J. Heinzeling: Energie, 5.278 
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1. Primary reaction 
(light reaction in the centre of reaction): 


ring-like vortices/neutrinos are being collected 
electrons are formed 

energy is produced 

e is attracted by the water dipole 

water molecule is being splitted (photolysis): 


2. Secondary reaction (dark reaction): 


carbon dioxide is reduced with the 
splitted off from the water to carbohydrate 


Photosynthesis 


hydrogen 


Reaction equation of photosynthesis: 


6 mol CO; (carbon dioxide) 
+ 12 mol HO (water) 
+ 675 Keal (vortex energy, light) 


Amol CHO; (glucose) 
+ GmolO, (oxygen) 
+ 6mol HO (water) 


Fig. 14.9: Concerning photosynthesis 
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149 Photosynthesis 


The materialization of free electrons is a prerequisite to start the photosynthesis. The 
normally used explanation, the free electron necessary for the spliting of the water 
molecule was knocked ош an atom by light, doesnt seem to be correct, alter until now all 
attempts of a technical realization according to this model concept have failed. Ar the 
photosynthesis the plans obviously help themselves with the neutrino radiation, which 
according to am estimation of today with 66 billion particles per second and per square 
centimetre might be more than sufficient for a green earth. 


Jf we put a seed in a water glass, then а plant grows from it and forms small leaves, which 
Wet bigger and bigger. A wonder of паше, we say. Where does it actually get is building- 
materials? From the water or from the air? Necessarily the plant obviously produces a part 
ofthe matter sell! 


Experts think they have understood the process of photosynthesis: Take light and water 
and carbon dioxide and handicraft from that sugar and oxygen. But from where does the 
plant take the necessary energy for the rebuilding and the splitting of the water molecule, 
the photolyse? The taken up solar energy hardly is sufficient for that, especially since 
plants only absorb about 1% of the photosynthetic uilizable sunlight incident on earth 
Ву means of reception molecules, which look Шке small antennas, pigments less than 30 
fam in diameter, such is the level of knowledge, the sunlight is collected and led into а 
photochemical септе of reaction. Here the reaction should take place, provided that an 
electron set free by the light jumps imo the middle of the centre of reaction. But exactly 
this favour the electron doesnt make the research scientists, who want to imitate the 
process. Copying nature still doesn't succeed, 


"he mistake presumably lies in the circumstance that the light doesnt set free any electron 
at all. The electron actually first of all is produced in the cente of reaction. By means of 
the antennas а neutrino vortex is collected, which at first occupies the entire space, to 
afterwards contact to an electron, which as a result automatically is centred in the centre 
of reaction. 

În the process of materialization at the same time the necessary energy of the proces is 
formed. The reaction equation after all also has to work out energetically, because the 
plans doing so get neither hot nor cold (fig. 149). 

Because curiously the light reaction even can be observed in the dark, one could be 
inclined to im principle call imo question the influence of light on the photosynthesis. But 
such an influence nevertheless seems to be present, after all does a plant react on the 
irradiation of light and changes its spectrum of absorption through its colour. But it for 
sure is another influence and not the one, which one auributes the green plants today! 
1t would be important to finally understand the way of functioning. The plants and 
particularly the algae are the ones, which actually first have made possible Ше on this 
planet with the photosynthesis, the most original form of a production of matter and 
energy. 


Tunge, U. wa: Botanik, VCH, Weinheim (1994) ISBN 337730017, S. 136 
Sib: Luttge, U. ua Botanik, VCH, Weinheim (1994) ISBN 3-527-30031-7, S. 126. 


How nature materializes 


dm 


Fig. 14.10: Formula of structure and spatial model. 
ot the 
photosynthesis pigment chlorophyll. 


<i>: Luttge, Uet al.: Botanik, VCH, Weinheim (1994) ISBN 3-527-30031-7, p. 118, 
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14.10 How nature materializes 


"The structure of the receiver antenna allows us a deeper insight into the manner, how free 
energy is tapped during the photosynthesis. For the dimensions determining the frequency 
of the photosynthesis pigments, as the antennas are called, we have to go down to the 
molecular structure. Fig. 14.10 shows the formula of structure and next to it also the 
spatial model of the pigment chlorophyll 


Two points point at the function for free energy conversion. On the one hand is situated in 
the септе of the molecule a double postive ionised Mg atom, surounded by four nitrogen 
atoms and a carbon ring consisting of 20 atoms, from which arises a polarization of the 
entire molecule. This im addition is oscillating because the electron cloud of the 
enveloping electrons, which hold the molecule together, perform swirl oscillations 
depending on the temperature. With that chlorophyll is able to go imo resonance with 
oscillating neutrinos 

A role play the unipolar field configuration and the effect of resonance of the molecular 
oscillation of its own forming ss a result of the polarization. A further role in addition 
seems to play the spatial structure. 


he model of the „receiver antenna” chlorophyll taken out of a textbook” and shown in 
fig. 14.10, consists of a stalk and а spirally wound head, which resembles а Lituus or 
crook, which Eruscan and Roman Augurs have taken in the hands for land surveying, a 
precursor of the crosier (see fig. 16.10). This again has the form of a Tesla coil and that, as 
already derived, is able 1o withdraw rotational energy from the collected neutrinos 
(chapter 9.8). Doing so free electrons are materialized, and these then start the process of 
photosynthesis. An explanation concerning the way of functioning of the antenna 
pigments here for the first ime is getting available. 

By the way also the mitochondria, which form the energy centes in every cell, have as 
well the form of a Tesla сой. Whoever wants to understand the energy economy of a cell 
‘or the photosynthesis first should occupy himself with the Tesla coil (chapter 9.8). 


The open question, how land surveying should be possible with a Tesla сой, we at first 
still have to shelve, because in this chapter it concerns the way towards free energy and 
the chance to leam of nature. Examples to be looked at are on the one hand the core of 
fusion in the inside of the earth and on the other hand the humus layer on the surface of 
the earth, which has been materialized in the course of time with the help of photo- 
synthesis 


"The goal seems to be worth striving for. If we in the first place have leamed to produce 
energy exactly like nature, then well further try to produce matter purposeful, with which 
ageold alchemist dreams could be fulfilled We woulda’ need to scrape and to search im 
some mines any longer. We would materialize the products without refuse, naturally and 
just for the environment, direct in the final form. I admit that at present i sounds prety 
futuristic. 


‘With another example, the lightning and particularly the ballüghing, the collection 
concerning the use of free energy in nature shall be complete. 


TX V unge, М Kluge, C. Bauer: Botanik, 7 Aull- Weinheim, VCH (1953) ISBN 
327-300313, 5. T18 


зю Lightning 


‘Lightning flashes, if the contact has been closed 
Lightning between clouds and the earth is distinguished in four 
groups. But lightning also can be triggered inside a cloud 


o 


Fig. 14.11: Concerning lightning.“ 


<i>: taken out of: Illustrierte Wissenschaft Nr. В, August 1995, Das unverstan- 
dene Phanomen der Blitze, S. 13 
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14.11 Lighning 


Lightning is a spectacle of nature just as imposing as unsolved. It concerns an electric 
process of discharge, in which to the amazement of all experts arrive for several powers of 
ten more charge carriers at the surface of the earth, than hefore were contained in the 
cloud! Furthermore unsolved is, why lightning glows, Let us start with the open question 
for the difference of potential necessary зо that the air is ionised and a lightning channel is 
farmed. 


M at first the electric tension voltage of 200,000 volts between the surface of the earth and 
a height of 10 kilometres is available, which according to our calculations results from the 
rotation of the earth and the magnetism of the earth (fig. 11.8). Another source of tension 
voltage is not known. By air movement and supposed processes inside a cloud locally an 
additional accumulation of charge carriers may occur, so that in the case of a thunderstorm 
the by Tesla assumed, twice as big value doesn't seem unrealistic. 

Оп the other hand a tension voltage between 4,000 and 10,000 volts is necessary so that a 
blow can occur for an air gap of one centimetre depending on the atmospheric 
азау. Linearly projected the thunderstorm cloud theoretically should hover just one 
meter above the earth if there в lighting 

Here somehow a huge gap варез between theory and practice! 


At the latest at the spikes, the mysterious lightning, which strike out of a thunderstorm 
loud upwards in the direction of the ionosphere and the still more mysterious ball- 
lightning it has to get clear, that the actual source of tension voltage of а lighting by no 
means is known. Without knowledge about the cause well never understand lightning. 


"The potential vortex theory offers an useful approach, according to which the necessary 
difference of potential is formed from a formation of vortices =. The vortex again, as 
‘damping term in the wave equation, occurs as a result of intense sum irradiation. That 
explains why lightning always strike from the part of a cloud, which is the darkest, where 
the most sunlight is absorbed and the damping is the largest. 


"The possible formation of ice im a lightning channel is a further confirmation for the 
correctness of the vortex explanation. After all it has been derived that contracting 
potential vortices withdraw heat in principle (fig. 12.8). 


But now we also want to know from this efficient theory, why photons and electrons are 
formed during the lightning and where they come from. Here obviously energy is formed 
by means of materializing of vortex particles. 


РЕ Г Clark: Tesla Scalar Wave Systems, The Earth as a Capacior, The 
Fantastic Inventions of Nikola Tesla, ISBN 0-932813-19-4, 5. 265 

<li>: Кап Kupfmuller: Einfuhrung in die theoretische Elektrotechnik, Springer- 
Verlag Berlin, 12. Auflage 1988, ISBN 3-540-18403-1, 5. 221 

lii: K. Meyl: Potential vortices, Part 1: Discussion contributions to the natural 
scientific interpretation and concerning ihe physical-technical usage, basing 
©а а mathematical calculation of newly discovered hydrotic vortices, (only Ш 
german) INDEL GmbH, Verlagsabieilung, Villingen-Schwenningen 1990, 


E BalLlighiing 


Fig. 14.12: Contemporary representation, how 1753 
lightning. 

research scientist Prof. Richmann is struck deadly 
by ball-lightning in his laboratory. ^^ 


<>. Mlustrieste Wissenschaft Nr. В, August 1995: Das unverstandene Phanomen 
der Blitze, page 13 
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1 proceed from the assumption that lightning collects and converts neutrinos. The process 
corresponds to the one at the sun, but on a smaller scale and only for a very short time. 
The lightning channel is polarized by ihe charge carriers. Change of temperature and field 
lead to a spatial oscillation, which by the way also functions as a source of sound, as 
anyone can hear. Taken both together lightning, seen from the outside, becomes an 
Unipolar resonator, which is capable to attract neutrinos and to go into resonance with 
them. Now the predominant part is converted into electrons, because also the air 
molecules and air ions im the lightning channel belong to the world of matter. But it cant 
be avoided that а small рап of antiparticles is formed, which ten annihilate with particles 
of matter under emission of radiation. Doing so photons are emitted and lighting glows, 
as anyone can se! 


14.12 Ball-lighning. 


1d in the case of lighming there still exist excuses, the difference of potential preferably is 
traced back to neither understandable nor measurable processes inside a cloud, then at the 
latest in the case of balLlighting most experts are at their wits end. Only for very simple 
matures explanations circulate in the direction that here for instance the organic remnants 
of a bird stuck by lighting are burnt off 

Actually bal-liguning is observed very seldom. It is a ball flashing with reddish till blue- 
‘white colour [s diameter lies between 10 and 50 centimetres, The glowing phenomenon 
can last severi seconds to minutes. Doing so ball-ighining rolls over а street, temporary 
floats im the air, goes apparently unhindered through every wall and disappears from time 
то time without а trace or discharges with loud moise and formation of sparks. Some stink 
^o poisonous gases and some also cause noise. 

Famous has gotten the ball-ighting, which 1753 of all people should have struck the 
lightning research scientist Professor Georg Wilhelm Richmann in St Petersburg, In his 
laboratory during a thunderstorm a ball of fire as big as а fist should have jumped from a 
iron tube to his head and should have hunted him down, so eye wimesses have reported 
(fg. 1412). 

Since ballightning has a closed structure, it has te drag about its source of energy with it 
1f this however consists of organic or other matter, the ball wouldnt be able to float, after 
all the brightness of a spherical vorex and with that the need of energy is enormous! We 
have to proceed fom the assumption that jus ballighming, coves its need of energy from 
free energy and serves йе fom the neutrino field. 

The spherical form is а consequence of the structure shaping property of the potential 
vortex". Scientists are increasingly interested in this not understood phenomenon. In 
their experiments they try to artificially produce ballighting with more or less great 
success in the laboratory. By means of the experiment they then want to learn to 
understand, what the textbooks dant give away- 

If we want to leam of nature something about free energy, lightning in the laboratory 
offers us in the form of a blow or of a spark gap relatively good possibilities. It surely is 
по coincidence that the father of free energy, Nikola Tesla, in bis experiments almost all 
the time has worked with spark gaps! 


E For hat see Tn he T part the chapters ГАТ 
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Fig. 14.13: Fork bent by „pure manual work" 


<i>: Whoever has to eat with bent flatware in the Hotel Adler in Waldkatzenbach 
(Odenwald, Germany), mustn't believe that the food didnt taste well to some 
rude fellow here. It is the host himself, who in a sociable round shows his 
guests from time to time that he not only сап cook well. 1 could personally 
Convince myself from ihe fact that Robert Hartmann doesn't use any aids, 
"he picture shows the title page of the magazine „Werter Boden Mensch 
4/97. A comment concerning this on page 2: Roberts 50^ birthday. 
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14.13 Discussion concerning the neutrino conversion. 


In nature two different principles for the use of the neutrino radiation can be observed. In 
one case of use а glowing phenomenon occurs, in the other cass not. 


‘The glowing lightning should be assigned to the first case. Here not only the neutrinos 
crossing the lightning channel are used, but also neutrinos from the environment 
oscillating in resonance are collected. Around the lightning channel a kind of reaction 
radius is formed, inside of which all synchronously oscillating neutrinos are attracted 
under the resonant interaction. During the discharge process the radius can increase like an 
avalanche, te collapse again with the transition imo the stationary discharge current. A 
Corresponding technical concept, which is discussed im the next chapter (155), is very 
efficient, but almost uncontrollable. A characterise is the formation of antiparticles, of 
positrons, in the course of the materialization, which then annihilate under emission of 
radiation and cause a shining. Also spark gaps and fluorescent lamps possibly help 
themselves from the neutrino field, as sil has to be to worked out. 


In the second case паше works without any avalanche effect and without any glowing 
phenomenon. To this counts for instance the photosynthesis or the mode of operation of 
"he mitochondria, the energy centres of a cell. All cells, whether vegetable, animal or 
human, only use ihe neutrinos which just that moment pass by them and only in those 
munis, as they just are needed. They thus handle their energy very caring. Without 
exception electrons are materialized and no positrons. 

f nevertheless unwantedly an avalanche effect occurs, something which happens 
fortunately only very seldom, then a self-nflammation and selbburming occurs, then it 
should happen, that a person burns off himself ™. This risk also is known of hay 


There also exist rare talented persons, who can control and regulate the process of 
materialization by concentration. These people can bend spoons or other metallic 
objects. For that they concentrate themselves some time and send the materialized 
charge carriers into the object, which they hold in their hands, Since the metal lattice 
Solely is kept together by the enveloping electrons of the individual atoms, the addtional 
electrons make the metal structure sodden. Now for a short moment the meal can be bent 
ad distorted at will. Doing so neither heat is produced nor is the colour changed. The 
result of the process can be produced neither by cold working with raw force nor under à 
бше. Also here mature shows us a technology for an ecologically compatible metal 
processing (fig. 1413). 

The way from the conventional over the regenerative towards free energy is predrawn. It 
only has to be gone! After the existence of the neutrino radiation goes as proven and 1998 
for ihe first time concrete amounts have been determined measuring technical and 
published by a Japanese team of research scientists, with that also the question for an 
energy technical use of the particle radiation has been answered clearly. Now only the 
question of the mechanics is open. The Japanese research scientists by the way have found 
ош that at night only half as much solar neutrinos can be detected than at daytime. The 
other half according to that is absorbed in the inside of the earth. This in the meantime 
published measurement result in brilliant manner confirms the working hypothesis of a 
rowing globe (chapter 11) 


EE Zu Asche pulveiser. тепе Wissenschaft 8| 1987, 5. 61 
ace. to an examination of the American SCI-COP in 1984, 
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15. Principle of functioning of space energy 


їп this chapter we want to tum us towards the technical concepts and techniques 
oncemig "space energy”, which occasionally here and there already should have existed 
ог have been operated with quite different success. After Nikola Tesla having pointed the 
direction more than 100 years ago, the way towards free energy appears to be predrawn. 
Never before the public interest in the topic of space energy was as big as today. 
Unfortunately this concerns more the collecting and gathering of rumours and 
speculations. Аз in every branch of science also here hunters and collectors can be 
found, But obviously the hunters, the inventors and theorists have bigger problems, to put 
something useful on the table. They are fighting against their own not knowing, unuseful 
textbooks, general ignorance, intolerance and an all-powerful energy lobby. What the 
collectors on the other hand come up with does make appetite but not full- 

‘An useful and efficient theory might be the most important prerequisite just with regard to 
the reproducibility of an effect and the product liability of а SET-device. Thats why one 
"mustit expect a complete list of devices of that kind in this chapter, because in the 
foreground stand the physical and technical explanations concerning the way of 
functioning, the understanding for constructive and guiding details and the learning from 
the mistakes and errors ofthe inventor. 

For а bener survey the possible courses of the field lines according to the theory of 
objectivity are listed in detail (able 15.1) and discussed from the top one alter another, 
Saning ‘with the strongest known interaction. To complete examples and concepts. are 
presented 

As is well-known there exist electric (ЕЗ) and magnetic (H-) field lines, Further exist open 
and closed field lines and finally is distinguished between the oscillating and the static 
‘ase, The results are two to the third power, hus eight possibilities of combination in total 
Tn table 151 all eight versions ae given, even if one or another case is of more theoretical 
nature. For the objective of a systematizing of different concepts сопсепй space energy 
technology the taking арап in any case is helpful, The figure opposite is survey and 
structure at the same time for the following chapters. 


15.1 The course of the field lines 


In chapter 6 a relation between the course of the field of a body and its observable 
interaction has been made (part 1, chapter 67 till 69). Here a point of approach is offered. 
For instance to maximize the force effect а magnet or to optimise an electric motor, the 
engineers nowadays help themselves with costly programs working according to the 
method of finite elements. In this way they obtain а picture of ihe field lines, the course of 
which makes possible conclusions conceming the production of force or torque 
"The relation without doubt is given, the only question is in which order of magnitude. 


308 Gravitation 


for like poles: 
repulsion 


for uncharged bodies: 
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for unlike poles: 
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The theory of objectivity answers the question from ihe equations of transformation with 
the proportion 13.23 (fig. 134). According to that the electric or the magnetic field 
strength stand in inverse proportion ta the square of a length or of a distance: 

EH Wat (1323) baw. (15.1) 
Less mathematically expressed this, for two bodies in the distance a, where one body is 
situated in the field of the ther, means nothing else as that the distance is reduced. Nearer 
то the body the density of the field lines again increases im that way the distance further 
decreases and we observe an approximation 
Usually the idea of force is introduced as a factor of description and there is spoken of a 
force of attraction. But that not necessarily is required, because the force only represents 
эп auxiliary description. The cause for the observed attraction rather is the spatial 
distribution of the field strength, 
In this case the two bodies come closer and the mutually active fields get bigger and 
bigger, until the parts eventually run imo each other (fig. 67 A). There one comes the 
thought to inerease the force of attraction by am artificial compression of the field lines. In 
the case of the electromagnetic interaction such a compression actually takes place, since 
the field lines arse from one pole and end at an unlikely charged pole, which £0 t0 speak 
collects and bundles up the field lines (fig. 6-8 A). 
At last we find out the reason, why electromagnetic forces of attraction are bigger than 
gravitational forces for many powers of ten (between 10" and 4210" for the electron, 
derivation see fig. 15.2 Су! For table 15.1 this means, at the top have to stand the open 
field lines, which bundle up at the poles. Then very long nothing comes and after that the 
secs of closed field lines are being found. 
For open field lines however also the opposite of a bundling up is possible. In the case of 
like poles the fields run away of the other pole (fig. 6.8 B). Between both a space is 
formed, which is fee of field lines, where this the field tends towards zero, whereas the 
distance between the poles according to the proportion 15.1 grows towards infinity. In this 
case we observe, how the bodies are going away from each other. We speak of a force of 
repulsion, which actually reaches until infinity. This gives reasons for the occuring of 
both forces of attraction and forces of repulsion im the case of the electromagnetic 


152 Gravitation 


їп the case of closed field lines in principle no repulsion can occur, since no pole, neither 
north pole nor south pole, nether positive pole nor negative pole is able to influence the 
position of such a field line. This circumstance as well as the order of magnitude of a 
possible force of attraction suggest, о settle gravitation here. 

її gladly is forgotten, that the field pointers of E- and H-field normally occur together and 
like in the case of the electromagnetic wave stand perpendicular to each other. М is normal 
to calculate only the electric field pointers for a charge carrier, without paying atention to 
the circumstance that the H-field is present as well. The textbooks as a mule remain silent 
about this dark chapter or they lapidary remark, the dual field lines are closed in 
themselves and hence inactive anyhow, which however is incorrect 


3 Systematizing the interactions 


amplitude of oscillation U [V] 


1-0 


Fig. 15.3: The transition of an oscillating into a static interaction 
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But, according to the proportion 15.1, they actually develop a force of attraction, even if 
this is relatively small. No one really needs to be surprised that gravitation is not 
understood ший today, И a whole group of fields simply is overlooked by science! 
We now also cam explain, why there dont exit any massless charge carriers. Namely only 
the E-field or the H-field cam form open field liner and never both at the same time. 
Otherwise they wouldnt be able to stand perpendicular to each other anymore. The each 
time other field, in the case of eleccally charged bodies it is the H-field, then is wrapped 
perpendicularly around the E-field lines, independent of the circumstance if electrically an 
Эшасйоп or a repulsion occurs and without exception it forms a weak force of anraction, 
the gravitation, 


153 Systematizing the interactions 


[Next we should know, from which field is ta be expected a larger force effect: fom the E 
or from the H-field? At the example of an electromechanical converter this question can 

фе answered concretely. 

"The forces which occur and form the torque in an electric motor customary in rade are 
produced by magnetic poles in stator and rotor, which repel each other in the case of like 

Charge and attract each other in the case of unlike charge. Now there in principle exists the 
possibility to build a motor which works with Coulomb forces, thus with positive and 
negative poles, instead of the magnetic forces, About such designs numerous patent 
specifications exist, bot по customary version on the market. 

“The reason ver simple îs that a magnetic motor for the same torque s many times smaller 

and better priced, From this the conclusion can be drawn that for the same construction 
volume a magnetic force Бы is considerably larger than a Coulomb force Fe, which for 

instance binds together atomic nucleus and atomic hul. 

“Thus in table 15.1 the magnetic farces are ranked before the Coulomb forces 

Finally we have in distinguish between the static and the oscillating case, which are 
distinguished in the frequency. In fig. 153 an oscillation is shown, which by chance just at 
the moment of the vertex value changes into the steady state, hus takes the frequency 
zero. In this case the effective values between a static and а sinusoidal oscillating 
interaction ^ am distinguished by the factor La 
1f we operate an universal motor with direct current, then it releases more power, than or 
а corresponding feeding with alternating current. Even a high-tension line, which stands at 
maximum 511 kV, is operated with alternating current up to 380 kV, with direct current 
fon the other hand up to 500 kV. Consequently im table 15.1 the static interactions stand 
before the oscillating interactions. 

"The strong interaction naturally isn't found in the list, after it has been derived that it 

doesnt exist at all (see chapter 7.8), whereas the weak interaction is hiding behind the 
oscillating interaction. It shakes other particles so long tl they fall apart (see chapter 

723. 

We now would be as far, to discus the В cases listed in table 15.1 one after another by 

means of practical examples 


E Magnetic force converter 


The principle of the side-pole machine 


Dv 


Fig. 15.4: Alternating current dynamo, according to the 
inventor 

(Kromrey) a magnetic converter for free energy with a 
degree of effectiveness of more than 100 90. 


<i>: Raymond Kromreys Molekularstromrichter, NET-Ioumal 698, 5. 5 
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15.4 Magnetic force converter 


As а result of the systematzing of all eight possible interactions, the largest force effects 
ме to be expected as а result of static and of open magnetic field lines 
IF is questionable, if this statement is generally valid and is true everywhere in space. But 
it is valid at least for a terrestrial laboratory and only here, on earth, a solution for the 
energy problem is strived for. No wonder therefore, if the electric energy technology 
nearly without excepon is using these force effects. We find them at a solenoid, at а relay 
сой, at a magnetic tuning cylinder and equally between the stator field and rotor field of 
an electric motor. 


he motor however takes а special position, because its rotor is turning. In that way a 
switching of the winding and commutatng of the currents is necessary or the field of the 
Stator winding is being turned, for instance in the case of an alternating current motor. 
This is necessary, so that in the air split of the motor the fields from the stator and rotor 
always are standing opposite like for the solenoid and a driving force can be formed. 
For the operation therefore oscillating currents are necessary, so-called altemaing 
currens, which are fed im inm the winding with the right frequency and phase. There can 
be spoken of am operation in resonance. It surely is no coincidence, that Nikola Tesla, the 
founder of the rotary field theory and investor of the alternating current motors at the 
same time is the discoverer of the neutrino radiation! 


The electric motor slides already into the second column from the top im table 15.1, as we 
see, and should be assigned to the case of the oscillating interaction of open magnetic 
fields. The frequency for motors usually is very small. 


But also at high frequencies there cant be reckoned on some free energy which would 
show or even be utilizable, as can be heard from the inventors who tinker with magnets, 
mostly with permanent magnets (Fig. 154). The reason very simple is that there exist no 
physical panicles, which could mediae this interaction, Magnetic monopoles would be 
necessary, thus north pole or south pole particles, so that ап interaction with the open H- 
field lines can occur 

Such particles could form as a result of currents and eddy currents, but for that a good 
conductivity would be necessary and that isnt present in the vacuum. Therefore magnetic 
monopoles cant exist at all! This point we already had worked out (fig. 44, question 1). 
‘The same statement then also applies to the oscillating case. 


16 nevertheless something like free energy should show in the case of some magnetic field 
converters, then unnoticed by the inventor still other physical effects are added. By means 
of concrete concepts this circumstance can be sudied and discussed 
The meanwhile well-known railgun is a corresponding example, for which besides the 
used magnetic force unintentionally a further principle is used. A more detailed 
occupation with this device is worthwhile, because here some fundamental concepts of 
space energy get clear. 


au the railgun 


А: Shining railgun in action 


C: Concerning the way of functioning of the railgun 


current i B: flux density. 


Lorentz force 


aly x B) 


pulse generator slide (short-circuit bar) 
Fig. 15.5: Structure and way of functioning of the railgun 


<i>: in the internet under: www. glubco.com/weaponry/tailgun hum. 
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155 The railgun 


The engineers and physicists involved in the SDI-project were quite astonished, as they 
had а close look at the bent rails of their gun. During the test operation the equipment was 
really flying around their heads. 

They were very sure to only have fed in 167 MJ of energy, from the rotation of a 
homopolar generator, because more was not available for the experiment by any means. 
The projectile with mass my = 0317 kg lying on the rails thereby should have been 
accelerated 10 the velocity of 4200 mis. Instead huge forces were at work here, which the 
Construction couldn counteract at all. There is talk about the released energy having 
amounted to 399 GJ, what corresponds to an over-unity effect of 24000". This factor 
describes the proportion of the released w the taken up power or enemy. 
1f these details should be comect then this would be the most efficient converter for free 
energy, which has been developed uni now. 


Behind the project ame SDI (Strategic Defence Initiative) is hiding the by the United 
Slates prepared "Star wars". But how one fares a war, which nobody can рау anymore and 
no-one wants, entirely according to the mono: There is а war and no-one goes there? This 
war undoubtedly the strategists and initiators themselves have lost, who even had to 
"watch, how their space gun appears im the intemet with design drawings and rich visual 
material tø be called by anyone 

Today, where we are surrounded by nothing but friends, where in Russia and at other 
potendal opponents is fought more against intemal problems and one lets the expensive 
Space toy rot for lack of money, the coat of the military secrecy obviously по longer can 
De held over such an explosive project as the algun 


‘Thus informative details have reached the public. In the pictures a bright lightning can be 
seen at the moment of launching (fig. 155 A). Here presumably is being materialized, in 
"which the part of antimatter annihilates with the particles of mater under emission of 
Tight There thus takes place the same process as in the case of lightning or the shining of 
вези, 

In addition is being reported that heat energy is withdrawn from the environment, а 
circumstance, which is typical for all functioning converters for space energy. We thereby 
are reminded of the possible formation of ice in a lightning channel 


Like for a lighting also the railgun is stimulated with а very high excitation voltage and 
with extreme speeds of change of the tension voltage (high dudt) (Hg. 155 C) From the 
Setup it concems a bridge of Ampere, which in various respects appears to be superior to 
the rocket engines, afer the costly transport of the propellant into space isn't necessary, 
since the capacitor batteries can be recharged by solar power. 


ED eRIWWwwhbcnromTwespomyUmlgun dum 


ais Сас, G, P. Marquardt: Requiem fur die Relativitat, 
Verlag Haag + Herchen (1997), 5. 139 


эв Unipolar induction 
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Fig. 15.6:  Thedistribution of field lines and force effect on 


the slider of the railgun through which current 
flows in а permanent magnetic field 
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The projectile has the form and the function of a short-circuit har and is guided slidable 
between both rails of the railgun. The high-ension capacitors are switched on both rails at 
the moment of launching, so that in a very short time an extremely high short-circuit 
current of several thousands of Ampere flows through the bar 

Since the bar in addition is situated in a айс magnetic field, there acts an accelerating 
force on it (fig. 156 D). It the force effect of a conductor through which flows a current 
in a magnetic field, like it is active in every electric motor. If we overlap the fields of the 
conductor (fig. 156 A) and of the magnetic field (15.6 B), then we observe a bending and 
lengthening of the field lines (15.6 C). There exists the effort to re-establish the original 
state, which represents the smallest magnetic resistance, and for that the conductor is 
Shifted ош by means of the arising force. In the sketch it is accelerated to the lei. 
That far the explanation concerning ihe bridge of Ampere. That has nothing to do with 
free energy. For the enormous degree of effectiveness, as it has been determined, further 
effects have to be added 


156 Unipolar induction 


"The projectile, or from the funcion let us rather speak of the short-circuit bar or the slider, 
at fist is entirely conventionally accelerated and experiences, mathematically expressed, a 
did. The magnetic field B stretching perpendicular to the movement is constant, so 
that according to the Faraday relation" E = v x В from the velocity v an electric field 
strength Е results and from the acceleration dvidt a field change dE/dt 
These open field lines along the length of the slider, in particular the oscillating part, 
appears to interact with oscillating particles and to collect these parices. It concerns 
presumably neutrinos, which primarily materialize in charge caries. These contribute to 
fhe curent flux im the slider and to the acceleration, whereupon sill more neutrinos are 
collected. 

А hardly controllable avalanche effect is formed. Only if the change in tension voltage has 
worm off and the capacitor is completely discharged, also the resonant interaction will 
again collapse. 


“The inventors, who want to construct а civil version of the railgun, is given a warning on 
the way which should be taken seriously. At first it doesnt take particularly much 
imagination to imagine a rotating arrangement of the gun, a construction with one axis, 
whit which a generator driven, which produces power. A small part is supplied the system 
again as supply for itself. The rest would be available free to the consumers as non- 
polluting, regenerative "en. 
"That really sounds good, if there wouldn't be this one obstacle. 


357 The equation of tansTormation concerning We unipolar duc ead 
was treated more detailed in chapters 64 and 93 ^ n Ё 
ib: Iis the resonant interaction according to able 15.1, line four 
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Fig. 15.7: The collecting of neutrinos by oscillating open field lines 
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15:7 Tendency to instability 


тп a continuously working machine the discharging of the capacitor cannot remain a single 
event as in the case of the gun. The discharging and the recharging has to take place cyclic 
depending on the revolutions per minu. To obtain a rotating movement even to a сопа, 
extent ignition has to follow ignition. But if the new ignition takes place, although the 
avalanche effect of the last one still hast wom off, then inevitable a catastrophe will 
occur, then the work of wonder is taken арап under the eyes of its creator, 
Numerous inventors already have had to collect such painful experiences. It is assumed 
"hat not even Nikola Tesla had escaped, as he had to put away again his stately luxury car 
with electric motor and energy converter in a bam near Buffalo already after one week of 
test operation inthe year 1931“ 

Of course also for this problem solutions in accordance with engineering are offered. 
Meaningful would be a restriction of the revolutions per minute and a power regulation, 
Only most inventors dont think that far. On the one hand, because they handicraft without 
an useful physical model and on the other hand they think they already have reached the 
goal, if they observe something like free energy for the fist ime. Just as fast as the joy 
then’ the disillusionment comes, because a converter which doesnt work, is not able to 
Tesla already was aware of this set of difficulties. He fastened his converter to the dash- 
board and not in the engine compartment, presumably to adjust the coupling of the coils 
from the drivers seat during the drive by means of two metallic rods, which he pushed into 
the сазе. But sometime even this regulation by hand has ta go wrong, because the 
collected neutrinos on their part collec further neutrinos (fig. 157), so that im the case of 
эп unfavourable order of ignition an additional amplification is possible. For a reliable 
operation according to that directly or indirectly the phase of the ignitions to each other 
‘shouldbe checked. 

At the example of the railgun space energy technologists and inventors can study the 
relations and the way of functioning very concretely and even calculate these relatively 
simple. It is a big relief, that all three vectors stand perpendicular to each other: the E- 
field, the B-field and the velocity v. Ideal conditions both with regard to а maximizing of 
the wanted accelerating force and for the resonant interaction, increase at the same time 
the collecting of space quanta, which probably may be set equal io the neutrinos. 
This is made possible by the Faraday's law of unipolar induction. In that way at the right 
and left end of the slider а positive a negative pole each are formed. The further the two 
poles are away of each other, the more the field lines are opened and the more neutrinos 
fan go imo resonance. In this place still considerable improvements and optimisations are 
possible 

In addition to the two discussed the phenomenon of the electroswiction is added as a third 
phenomenon, which authoritatively contributes to the conversion of neutrinos into 
electrons. It is а field dependent change of length, which in the case of lightning takes care 
‘ofthe thunder and in both cases, therefore also here, i active as a charge carrier producer. 


SPI see also chapter TS Free лето, 
A. Schneider: Energien aus dem Kosmos, Jupiter-Verlag 1989, Кари, S. 20 
ad Н. Nieper Revolution, MIT-Verlag 1981, S. 194 


зю Unipolar field configuration 


A: electric dipole (e.g. electrostatics, see also fig. 6.8) 


B: electric monopole (e.g. electron e~, see also fig. 4.3) 


C: Mixed form in the case of cylindrical symmetry 


Fig. 15.8: Dipole fields with unipolar parts 
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15.8 Unipolar field configuration 


1f we again go back to fig. 5.1 and continue our considerations with examples concerning 
line 3. The obtainable force effect of open electric fields indeed is for powers of ten 
smaller than that of magnetic fields, but then particles are mediated, am invaluable 
advantage and an indispensable prerequisite with regard to the generation of space energy. 
As long as the particles are considered in the balance sheet of energy then im addition by 
по means can be claimed, space energy converter are perpetuum mobiles. 

In the question, why only electric particles can be mediated, has to be pointed to the 
repeatedly mentioned circumstance that only electric particles can be formed as a result of 
the concentration effect of potential vortices. Magnetic particles however plain and simple 
cannot exist, since for missing conductivity in the vacuum no eddy currents are possible 
(Gee fig. 44) 

Inthe case of the arising Coulomb forces again is distinguished between the static and the 
oscillating case, We want to start with electrostatics. 


The range of technical applications of static electricity is large. It stretches from 
‘varnishing technologies and filter technologies til the ly grill in the arbour. In all cases 
the field is built up by charge separation. By means of a high-ension generator a positive 
pole and a negative pole are produced, between which the field is stretching. The feld 
fines now start at one pole and end at the other, unlike pole (fig. 153 A). 

In this manner almost no open field lines are available, which point to the outside and 
could interrelate with free particles. If one for instance intends to attract and collect 
charged particles from the solar wind, from the cosmic radiation or from the electricity of 
the аг, then the design in one point has to be changed fundamentally. 

А unipolar field configuration is necessary. What is meant with that, answers a glance at 
the spherical vortex model of the electron (fig. 15.8 В resp. fig, 62). Here it as well 
concerns а formation of dipoles as a result of the charge separation, but оте pole is hiding 
in the inside of the other pole . In that way its field lines are captured and don't have а 
chance anymore to come out, to reach the other pole. 

But if the pole lying on the outside for its рап can close its field lines any longer, then 
these point helpless ito space and search in their neighbourhood, in the distant world and 
if need be even in the infinity of the universe an unlike anti-pole, which as a result 
interacts and is attracted. 

The measuring technician analyses these open field lines and falsely calls the construction 
then a monopole, only because he isnt able to reach the locked up pole. To blame is the 
unipolar field configuration, which with that probably would be explained to a certain 
“The designer and inventor as well might have realized how he has to construct his device, 
with which he generates open field lines to collect space quanta. He has to lock in one of 
the two poles as good as possible. Optimal would be of course a spherical symmetric 
construction like in the case of the elementary vortex. Compared with that a cylindrical 
symmetry indeed is suited far less good, but it offers constructive advantages (fig. 15.8 C). 
We now will report of such a functioning device. 


E the Testarika 


Fig. 15.9: Demonstration converter "Testatika". "^ 


<i>: А Schneider: Energion aus dem Kosmos, Jupiter-Verlag 1989, S. 29, 
1. Schneider: Neue Technologien zur Freien Energie, Jupter-Verl. 1994, p. 13 
amd in the NET-Joumal, Heft 8/9, 1997, S. 16 as well as iss. 12, 1997, p. 6. 
D. Kelly. Der Schweizer ML-Konverter, Raum & Zeit Special 7, S. 164 
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153 The Testatika 


An electrostatic device, which produces open electric field lines, is situated in Linden in 
Switzerland. It optically is very imposing and belongs to a religious community, which 
has called it Тейшйа and is of the opinion that it is а free energy converter. 
Inexplicably the Testatika does not serve the community, which generates their electric 
power conventionally and to a large extent by itself, as a source of energy. Instead the 2 
KW device only very seldom is demonstrated for special occasions or to select groups of 
Visitors, The religious community after that explains the astonished observers humanity 
тих yet is mature for the technology. 

Perhaps just the opposite is correct and the technology not yet is mature. According to my 
personal assessment such an electrostatic device in principle is entirely unsuitable for the 
continuous operation. 

It can be expected that the open field lines sooner or later will interrelate with the 
electricity of the air and thunderstorms are being atraced by the infernal machine so long 
until lightning strikes and the demonstration with that has finished, Thats why the 
Темава may be switched on only for a shor time, only at sure weather situation and not 
тоо humid ait, and many a registered visitor has been sent away without having seen the 
thunderstorm machine”. 

As an object of demonstration and study the Testatika however is well suited. Alone the 
Circumstance that по cable leads to the device and it nevertheless releases energy in the 
onder of magnitude of 1 till 2 KW, surprises all visitors. At least the impression is mediated 
as if the machine would violate the law of conservation of energy, which is not comect 
‘The Tesaüka is similar to an induction machine, which works with friction electricity. 
‘Thereby the unlikely charged bodies do not have to unconditionally touch and nub at each 
other, it already is sufficient, if they are brought in the immediate vicinity of each other. In 
the case of the Testatika the electrostatics of two against one another rotating discs is 
taken ой by brushes. 

‘The excitation energy presumably is taken out of the natural E-field, which just like that 
сап amount to 200 Volts per meter (see chapter 29). The large diameter of 80 cm of the 
discs and their bad conductivity (acrylic glas) permit this conclusion. The charge taken 
off by the brushes afterwards is temporarily stored in two capacitors of 2 Farad at 300 
Volt, so-called Leyden jars. This far one actually is reminded of a Wimhurst generator, in 
"which the energy is supplied the system by turning the disc. Large powers cannot be 
drawn by that Plans to build such an induction machine by yourself have been 
published" 

Tn the case of the Testatika however two discs are used and by hand stimulate to rotate 
oppositely. This rotational energy in this case isnt used to produce power, otherwise the 
discs quickly would stand still again, but that doesn't happen. 

Until now apparently no-one has discovered the secret, which is kept strict by the 
members of the community, In my opinion the energy situation on our earth however is 
ioo serious, as that we would be able to afford playing hide-and-seek and egoistical 


E 1. Schneider: Neue Technologien zur Freien Energie, Jupiter-Verl. 1994, S.14 


“The secret of the Testatika 
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Fig. 15.10: Sectional drawing of the Testatika 
according to 


Don Kelly, (Clearwater, Florida, USA) 


ES Der Testatika generator, NET-Joural, Dezember 1997, page 6 
Similar picture is found in Raum & Zeit Spezial 7, page 164 
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15.10 The secret of he Testatika 


The crucial point is the opposite direction of rotation of both discs. И we assume ihe static 
езп electric field is the cause and serves as an excitation field, then as an effect а field 

arises, which stands perpendicular to that. The axial component now points out of the 

Centre of the dise. 

Inthe case of only one dise the field lines in front and behind the disc again are closed, so 
‘that no open lines can form. With опе disc or with two dises rotating in the same direction 

hence по unknown charges can be attracted 

Inthe case of two oppositely rotating dises however shows one component along the axis 
of rotation to the observer, that of the other disc exactly in the opposite direction. In that 
way between both discs a pole is pinned”, which no longer is able to close all field lines 
оп the outside around the machine. Thus open field lines and а, however incomplete, 
unipolar arrangement are formed. 

"The charge carriers sucked from the electricity of the air as a result support the natural 

elecrosatics and speedy recharge the capacitors, even if up to 10 Amperes are taken out 

bythe consumers. 


The ingenious thing of the machine is its extremely simple construction and the simple. 
concept 

1 one includes the collected particles also in the balance sheet of energy, then it thus will 
‘urn ош that the law of conservation of energy is not violated at ай. There thus can't be 
talked of free energy. In this comtext the Testatika may rather be given as à 
counterexample. Air ions are the carriers of the electricity of the air and not carriers of 
free energy. 


Negative air ions are indispensable for our welfare. One should only remember the first 
men їп space, who after the landing were pulled ош of their capsule more dead than alive, 
after they had to stay in the unhealthy atmosphere of the capsule for a longer period of 
time. Only the installation of ionising devices for negative air ions made possible longer 
staying in space. 

The taking out of the air of negative ions hence is not unproblematic and not particularly 
ecologically compatible. An atmosphere harmful io life is formed which Dr. Wilhelm 
Reich has called DOR-state. He by the way has designed a Cloud-Buster, with which he 
could take static electricity, forming above the desert sand, out of the air. In that way the 
negatively charged rain clouds no longer are repelled and driven away. Reich has tested 
his weather machine 1954 im the desert of Arizona, After he had freed the atmosphere of 
the „DOR-sirain", as he expressed himself, in the desert area the atmospheric humidity 
steadily increased from 15% up to 95%, there grew prairie grass and everything started to 
turn green, and eventually after many years for the first ame rain fell again. 

Static electricity, ав far as the right polarity is chosen, may conditionally be used for the 
mechanics of min making. For free energy concepts it however isnt suitable. Already 
Nikola Tesla has pointed to the circumstance that our hopes will be in vain if the free 
energy would be of static nature (ste fig. 9.5). He in his speech, which he gave 1891 
before the AIEE, has left no doubt that free energy exists, which is kinetic and with that 
energy technically able for "s. 
Chapter 16 will be occupied solely with this case”. 


E according to point 4 in table 15.1 


E 


Fig. 15.11: Тһе Cloud-Buster of Dr. Wilhelm Reich 1954. 


The key to free energy 


H.-P. Thietz: Tatort Erde, VAP (1996), ISBN 3-922367-62-3, page 122 
Part 1, fig. 9.3; concerning the unipolar induction see also fig. 6.5 and 11.8 


Principle of functioning of space energy E 


Fig 15.11 shows the weather machine of Reich, the Cloud-Buster. It can be understood 
only hard, why Reich directs а 3-4 m long metalic pipe with a diameter of 4 cm to the sky 
and connects the rear end with a deep well or with flowing waters. The effect should have 
been increased considerably with а few milligrams of radium. An indication that he must 
have worked with static electricity, delivers however a tagic accident, in which one of his 
collaborators was lamed on one side. He carelessly had touched the charged apparatus and 
suffered an electric shock" 


15.11 The key to free energy 


As а contribution to the discussion the individual principles of functioning of space energy 
again are collected and the attempt is undertook to value them. 

In the case of an oscillating dipole configuration, for instance the railgun, open field lines 
are present only along the mutual line of connection (fig. 15.8 A). With that not 
particularly many space quanta can be reached. It hence hus to be operated with gigantic 
excitation powers im the range of many thousands of Ampere, so that further field lines 
fling open and interact, The wanted overunity effect therefore cam only be reached at an 
enormous expense of technical apparatus, 

An unipolar arrangement here is considerably more advantageous, whore holds: the more 
unipolar, the fewer excitation power is required. But in that way it can take longer untl 
the collecting of neutrinos like an avalanche again has wom off. In the case of an ideal 
spherical arrangement (fig. 158 B), as the ballighming takes, the process can even lat 
for minutes. This explains why unipolar systems can be kept under control only very hard. 
1f the neutrino avalanche is rolling then it purely theoretical only can be stopped with a 
still larger excitation power, for instance by phase shifting, what can hardly be realized in 
practice. The rolling avalanche cant be stopped anymore by normal means. А 
Synchronous operation between the neutrino oscillation and the converter can, apart from 
the technologically hardly realizable high frequency, by no means really be recommended, 
As a mule one single steep flank of the change of the excitation voltage is sufficient to siart 
the avalanche. Ву means of ће repetition frequency or by means of the duty cycle of the 
excitation voltage then resonances to the neutrino field can be made or avoided. On the 
other hand cant be done without the avalanche effect. The utilizable power of the neutrino 
Converter otherwise would be much too small. This case should be pursued further in the 
design of a longitudinal wave gauge. 


All converter systems at first work based on a wellknown and tied and tested physical 
principle of functioning, In the case of the railgun it is the bridge of Ampere. The thus 
used force effect on a conductor through which flows current is advantageous due to the 
obtainable order of magnitude and as а basic concept extremely recommendable. But also 
Coulomb forces or other physical principles can be used. 

Despite that а further relation still must be added, which produces the interaction with the 
neutrinos. Closely associated with the unipolar arrangement it is the unipolar induction, 
"which in virtually all space energy concepts is put to use. It already could be shown that 
the railgun uses the effect as well as John Searl in the case of his flying dise". The 
Faraday law of induction tums out to be the key to free energy. 


xs "The unipolar generator 


ferrite ring- revolving, con- ferrite ring- 
like magnets ducting ring like magnets 


ig. 16.1: Faraday generator, which with rotatin, 


According to chap. 6.5, €9,60 the equations of transformation 
E-vxB | and [Н = -vxD | Т 


where: v -dx/dt-ve, = component of the dire 
of motion perpendicular to the area being stretched by the 
pointers. H-He, and ^ E-Ee. 
Thus in addition to the basic fields Е and Н (at v = 0) addition 
fields E, and He, depending on motion, occur and the overall fiel 
Е, and Н, are measured (which corresponds to eq. 63 in chapter 6.5): 


(ESSE аа Ho = H+ He « 
(which corresponds to eq. 62 in chapter 6.5): 
with: [Ee] ana н. =-ур Т 


Table 16.2 А: Тһе equations of transformation of the 
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16. Space energy technology (SET) 


її quite concretely concems the question for a technology concerning the use of the 
resonant interaction (according to line 4 in fig. 15.) For that open and at the same time 
oscillating electric field lines are needed, which mediate neutrinos and pass them on to a 
receiver working in resonance. The sun, some planets and other celestial bodies, as we 
already have worked ош, use the effect. Even an entire galaxy is kept together in this way 
This interaction plays the crucial role for the theme of space energy amd the question is 
asked, with which technology it can be produced artificially. 


16.1 The unipolar generator 


he most direct way obviously leads over the Faraday relation conceming the unipolar 
induction. With the classic Faraday generator, where a permanent magnet is tumed along 
its axis, at first а statie electric field can be produced. By rotating in opposite direction or 
‘magnets rotating in the same direction but oppositely poled, relatively simple one pole can 
be pinned" between ihe magnets and an unipolar construction can be bull Numerous 
research scientists already have worked in the area of the Faraday machine more or less 
successfully (fig. 16.1)". There is reported of instabilities and of the picking up of 
unknown energy at high revolutions per minute. In the majority of the cases it in a Sense 
‘ofthe Testatika will concern collected electricity of the air. 


he Faraday relation in addition also appears io be hardly understood correct physically 
by anyone. A scientific magazine in this context takes the opinion: "Faraday proves 
Einstein wrong", and the production of electricity with Faradays unipolar inductor 
violates the as of physics 


Z Л Schnaider: Energien aus dem Kosmos, Jupiter Verlag 1989,5. 47 


ii»: „Faraday in his experiment did let rotate a copper disc above a resting 
Vide? magnet; as expected im a loop of wire a teflon voltage was creat 

machine Than he iet the magne rore, and the dise sidod sill; now 
gain a tension voltage should have resulted - but there was no voltage. In 
ihe third experiment the magnet rotated with the disc in the same direction 
imd ‘with tie same speed. Because Mere was no relative motion between 
фо, а induced tenson lage wouldnt hove been expected = Dut it was 
‘measurable! (Касе, see fig. 161). 
What does that mean’ It the relative movement between magnet and disc is 
not always crucial for the formation ol an induced tension voltage, then also 
the absolute movement has o pay a ie - because something fas o move 
for a current being formed. But an absolute movement according to thè 
theory ‘of relativity cant be detected - thus Faraday's experiment proves 
чаш wrong! Therefore you wont find anything about this experiment in 
the exthoo 

Taken out of the article: Faraday widerlegt Einstein, PM-Magazin 11/1998, P. 133 


зю Derivation of Maxwell's field equations 


with the velocity v = dx/dt, 
not accelerated dv/dx = 0 (inertial system) and derived for x: 


ET 


comparison of coefficients with Ampere's law: 
dHo/dx = j , ae 
integrated over dx and ds and formulated generally vali 


ФН, ds = № ав 


thus follows from that: tic field = П 


Faraday's law of induction (analogous derivation): 


т ав 
se ds 
E 


cause for measurable electric feld E, is missing: 
dE/ds = O , ив 
integrated over dx and ds and formulated generally valid: 


dE 48-0 
thus follo 
from that: the electric field = irrotational (according to Maxwe 


Table 16.2 В: 
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The author of the article proceeds from Maxwell's formulation of Faraday's law of 
induction, according 10 which arises a tension voltage in a wire if the wire cuts magnetic 
force lines, thus is moved relative to а magnet. 

1f he had read my books, then he would know that Faraday not only has found the older, 
but also the more comprehensive law, whereas Maxwell only describes а special case. 
Statng-point for the by me developed theory of objectivity are om the one hand Faraday's 
law of induction and on the other hand the regularity dual to that, which both together are 
called equations of transformation of electromagnetism (fig. 65, eq. 60 and fig. 162 A, 
4.161). 


162 Derivation of Maxwells field equations 


For the derivation we assume, as already in fig. 65 for sake of simplicity, that the 
movement v= vs takes place perpendicular to the area stretched by the field pointers 

H= Н, and Е = E, If we derive the equation of transformation, written down for а field 
component depending on motion, for the coordinate x by using the equations of material 
and compare the result with Amperes law resp. Faraday's law of induction, then it 
becomes clear that the comparison is successful only under certain prerequisites. This 
circumstance proves that the Maxwell equations only describe a special case and that the 
equations of transformation are more general valid and causal (table 16.2 A and B). 

But in ibis place is crucial that Faraday's law of induction according to Maxwell only is 
able to describe a formation of dipoles. For the formation of unipolar field structures 
however must be fallen back upon Faraday's law concerning the unipolar induction 
Whoever wants to understand or even develop by himself concepts concerning space 
energy, first must have understood Faradays law in ts whole range. 


Usually the Faraday generator is, like in the original building shape, equipped with 
permanent magnets and operated in а steady operating state. Doing so consequently only 

Static electricity is formed, We however need oscillating fields, and for that either the 

rotation, or the magnet should be changed in polarity with high frequency. Expressed with 

the precision of mathematics, the first case is described by: E(1) = Н) x Band the second 

case by Е) = v x ВИО, Both cases have to be investigated and discussed, because both 

VO and Bt) are possible in principle. It is added that in both cases mechanically moving, 

ав a rule rotating, designs but just as well resting designs are conceivable, in which only 

the moving charge carriers themselves realize the component of velocity v. 

“This time the crucial point is, that in both cases equally а change of the electric field 
strength ЕКО is produced, with the help of which neutrinos should be collected. Because of 
the extremely high oscillation frequency of the neutrinos lange field changes (idk and 
associated with that large changes of tension voltage dU/dt seem to be the optimal 
Solution, which can be handled with today's technology. Apart from that further 
difficulties are added, which require a managing im accordance with engineering. И we 
namely work with a large acceleration dvi, then the inertia of the accelerated masses 
should be overcome, then only very small and light projectiles can be launched like in the 
case of the railgun. If we however work with fast changes of the magnetic field Вуй, 
then the inductance acts slowing down. 


E SET -devices with rotating magnetic fields 


A: Suggestion from the patent specification of John W. Ecklin. 


B: For instance the „Stationary Armature Generator“ 


AC OUT 


АТ RPM j 


T ar 


Fig. 16.3: Principle of the Ecklin generator. ^ 


<i>: А, Schneider: Generatoren mit Ferritkermumpolung, NET-Iournal 6/98, 5.9 
Ecklin: Permanent Magnet Motion Conversion Device, U.S Pat. 879,622 
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163 SET-devices with rotating magnetic fields 


1 we again come to speak of the Faraday generator, which can be built up in two variants. 
In the case of the F-machine the magnets rest and only the dise rotates, whereas in the case 

‘ofthe N-machine the magnets rotate along, In this case cant be avoided that some of the 

induced charge carriers roam about in the magnets and sensitively disturb the structure of. 

the material. One only thinks of the bending spoon effect 

‘The consequences stretch from a loss of the permanent magnetism, over a shatering and 
bursting up to a pulverizing of the magnets. Adventurous rumours and alamning reports in 
this direction аге sufficiently available. 

An improvement could be obtained by an isolation layer between the conductive disc and 
the magnets, but against induced charge carriers inside the rotating magnets this measure 
is not able to achieve anything. 

Anyhow the best thing to do will be to completely do without permanent magnets in 
neutrino converters! If we replace them at least in our minds by electromagnets, then a 
feeding with alternating voltage is possible. That also is necessary if oscillating neutrinos 
and not air ions should be collected 

Аз a result of the altemating voltage at first large eddy currents occur in the disc. The 
losses can be reduced by radial slits in the disc. The induced currents then only can, as 

wanted. flow radially to the outside. 

Bigger headaches causes us on the other hand the inductive and with that current storing 
effect of the excitation coils. Ifa too large excitation inductance should prevent a fast 
increcase in current, then also the induced electric field will increase correspondingly 
Comíorable and hardly be able to persuade a single neutrino to say 
А сой core of iron or dynamo sheet metal with dt is ruled out from the start. Even ferite 
would be suitable at most conditionally. Usable are air cols with as possible as few tums. 
їп an advantageous design the slit copper disc rotates between two air coils, if need be flat 
coils built im бе way Tesla did, which are fed with pulsed tension voltage. 
"The highest speed of change im curent surely is obtainable by means of a spark gap, like 
already Tesla has used (fig. 9.1). But also other techniques are thinkable as pulse driving. 
For instance semiconductor power amplifiers with MOS transistors not only can be 
switched fast and hard, but in addition frequency and duty cycle can be adjusted freely 
With reproducible exactness. These are niceties, which will gain importance in connection 
with the control and regulation o a converter. 

Und the heading "generators with magnetic flux variation" Mr Adolf Schneider has 
collected and commented оп some concepts”. The generator of the american research 
Scientist John W. Ecklin registered for patent at 224-1975 thus stands as an example of a 
whole group of inventions, in which he magnetic conductivity in the magnetic circuit and 

with that the flux is changed with a jump. 

Fig. 163 B shows a building form consisting of two horseshoe magnets (1, 3) with a 
likewise resting coil in between (6). In rest the magnetic circuit experiences no change and 
consequently no tension voltage is induced in the coil. The trick is that an aus (31) is 
Pinned right through the arrangement which is tumed with two soft iron anchors, which 
magnetically short-circuit aerating the left (27) and the right (29) horseshoe magnets. 


зм ‘Commentary concerning magnetic SET-devices 
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Fig. 16.4: Bedini magnetic converter.“ 


<i>: А Schneider: Generatoren mit Fevtkernumpolung, NET-Journal 6/98, 5.10 
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Besides the moment of reluctance, which should be compensated by the physical 
principle, and the friction of the bearing actually no further moment of reaction can occur 
which would have to be goten over, not even then if curent is taken out of the col. И the 
flux change is large enough, purely arithmetically it should be possible to take off an 
electric power which is considerably larger than the friction power. John Bedini has 1985 
measured an over-unity effect of up to 126 at a similar constructed generator, whore with 
increasing strain also the factor could be increased (fig 164). 


16.4 Commentary concerning magnetic SET-devices 


1 judge these measurements rather sceptical, after 1 already in three cases had to break the 
message gently to the inventors, that their device unfortunatly was nothing but an energy 
destroying. machine and they merely had measured wrong, where admittedly the 
measuring of pulsed tension voltages and currents is not quite simple. So that you dont 
become a victim of wrong hopes and self-deception, 1 recommend all SET inventors to 
realize the closed-loop. If in the continuous operation power can be taken ош of such an 
arrangement without supply of energy fom the outside, and be it as small as possible, then 
that convinces everyone even any journalist and any пот-ехреп, 

Unfortunately in the case of numerous concepts at this place already the end is reached. As 
charming the variation of the magnetic circuit may be, in most cases 1 miss the unipolar 
arrangement of the fields, Perhaps here no neutrinos are needed at all and energy merely is 
withdrawn from the environment heat? Tm not able to answer this question and 1 surely 

don't need to, as long as no magnetic converter is demonstrated ta me as closed-loop. 

Such a converter, if it can be realized, presumably will at least partly hide one ofits poles 

and produce some open field lines; that at least would be expected. 


a still bigger measuring technical problem represent the neutrinos bound to a line, which 
oscillate around the conductor in the form of ring-like vortices. We have become 
acquainted with these in the case of the single-wire transmission technique of Tesla (fig 
95). They are formed, if neutrinos are slowed down and collected, but mot yet have 
materialized to charge carriers. Tesla did use them for his loss-free energy transmission 
technology, but he couldnt supersede the altemating current technology full of loses, 
which also stemmed from him but which he called the worse technology, from the market 
because there were no power meters available for the single-wire technology- 


"Today we still arent one step further. The energy supply enterprises still decine this 
technology, as 1 had to leam myself, although this would be the only way to transport 
solar energy from ihe desert or energy from the geothermal energy of Iceland by a sea 
cable to Central Europe, where it is needed 

Today still no gauges exist for such neutrinos bound to a line. Therefore will every 
measuring technician experience his Waterloo at SET-devices, in which they occur! T now 
Will report of such a converter and he odd measuring problems. 


зв 


НОМ and the space quanta manipulator 


Lead battery 
24V 
Fig. 16.5: — Space quanta manipulator of the Firma ROM AG 
ii Gibas, Greilinger, Lehner, Rusterholz: Strom sus dem Al, Mega Link, Fach 
Ри Ne 6 


Marz 1998, 5. 


resp. Bau: Glaube kann Berge versetzen, Bulletin SEV/VSE 25/97, 5. 31 
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16.5 НОМ and the space quanta manipulator 


1f an employee or one of the numerous shareholders of the Swiss Firma КОМ AG in 
Rapperswil speaks of space quanta, then he with that presumably means the neutrinos. An 
oscillating source of neutrinos is called central Space Oscillator and an operation in 

resonance of the energy receiver, the so-called space quanta manipulator, В required. 

Mr Ludwig Sigrist, the creator of this world of imagination, was not a physicist but crane 

operator (pseudonym Crane O.) and inventor, whom textbook physics couldn't help 

further in his considerations anyhow. His concep, if it can be translated into а scientific 
comprehensible language or not, at least helped him personally and gave him the position 

to create the space quanta manipulator (fig. 16.5). 

її consists of several pot coil systems, which are build up and boxed into each other 
according to the Matjoschka principle of scaling dawn. The ferromagnetic core material 
‘ofthe pot spheres (1, 6, 11, 16, 21) should show magnetostrictive properties as distinct as 

possible. As we will sec, this measure gains its actual importance first in connexion with 
the interaction with neutrinos! 


Each pot sphere carries an excitation winding (2, 7, 12, 17, 22), through which 
alternatively flows a current in opposite direction. Ву means of this measure, which seems 
useless according to classic design concepts, one of both field poles is pinned in the 

centre, in which way the necessary open field lines are produced, 

The individual pot spheres are insulated from each other, where the isolation layers (3, 8, 
13, 18, 26, 28) should have a high dielecricity. The pot spheres thus in addition form 
capacitors with each other; even the ending plates at both sides (27, 29) funetion as 
capacitor plates, 

This construction, the core piece of the planned RQM converter, is driven by a 
transistorised power amplifier with excitation impulses as steeply flanked as possible. 
According to patent specification” the pulse widths are freely eligible in steps of 5 ns 
betweeen 200 nanoseconds and one second, Besides the frequency also the polarity and DC 
voltage offset are adjustable. 


Every visit of the laboratory leaves a lasting impression: Carefully the engineers grope 
forward, tur atthe frequency and the duty cycle, until the effect suddenly occurs and 
neutrinos, the space quanta, are being collected. Опе realizes that tuning parameters with 

still stronger reactions would be possible, but entirely without any regulation and 
limitation of power that can't be controlled anymore. The avalanche effect would destroy 
everything, and so one is further dangling along the brink of the abyss in the development 
laboratory of the БОМ, all the time trying hard to gain contol of the hardly understood 
effect 

Concerning the setup and the mode of operation of the pot system the inventor did let his 
posterity have explanations, but why a diode in free operation FD suddenly loses its 
rectifying function, for that neither the employees nor specialist visitors of as high as 

possible scientific rank in the laboratory until now had ready an answer. 


<: Gibas, Lehner, Grelinger Vorichtung und Verfahren zur Erzeugung 
lekiromagnetischer Pulse, Patentschrift CH 687 428 AS vom 7.5.1996. 


E SSET-devices with pulsed magnetic fields 
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Fig. 16.6: The RQM test installation of 23-9-1996 


<i»: Greiinger: Der Weg zur erfolgreichen, stabilen Energiesskopplung, 
RQF Magnetik, Sonderausgabe 1996, page 10 
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As said, the neutrinos no longer are free but bound to a line, if they leave the pot system. 
"They oscillate around the wire, even around every semiconductor and rove through the 
entire switchboard. Doing so they can cause quite something, also bring about quite some 
disaster. 

Lead batteries are being recharged, which without doubt is desirable, but in the continuous 
operation they are destroyed by the same vagabonds. In normal light bulbs for instance 
some of them materialize to charge carriers, so that according, to а gauge more curent 
leaves the light bulb, аз on the other side flows in to it It indeed glows completely normal, 
but measuring technical for the installation nothing is normal anymore. 

The visitor can be shown by means of a high precision measuring facility of vibrations 
that the pot coils oscillate not only electrically and magnetically, but also mechanically. 
But the effects alone dont make a converter, which can be produced and which await 
already numerous buyers of options and licenses, 

On the one hand measures for the purposeful conversion of the roving space quanta in 
utilizable charge carriers here still are missing. On the other hand any controlling facility 

is missing to adapt the power taken up from the neutrino field to the momentary need of 

the consumers. The brave engineers of the RQM still have quite some way in front of 

them. but the line of approach is right and the reached can be looked at 


16.6 SET-devices with pulsed magnetic fields 


Inthe case of the space quanta manipulator mechanically nothing is moving. In the copper 
coils the charge carriers merely are on the way with the velocity v. We here have present a 
typical example of a SET-system with pulsed magnetic field. Compared to the before 
discussed SET-devices with rotating magnets, for instance the N-machine, the space 

quanta manipulator clearly has its nose in front. Without brushes, without friction and 

‘wear and tear it theoretically has a unlimited Ше. 

їп addition it is simpler to produce the necessary large steepness of the flanks in an 
electronic way as by a mechanical variation of the magnetic field. By means of 
electronically driving the process it also can be checked, controlled and regulated easier. 


"The question for an optimisation of the concept still remains. At present one already can 
be satisfied with а study of possibility, but sometimes one will question the design. There 
as an example the eddy current losses in the iron pots will be at discussion. About sheeted 
or sintered materials could be thought, if not at the same time the inductance of the coil 
would increase in that way, which slows down the increase in curent 
Ferite materials again are very britle and would crumble to dust under the mechanical 
oscillations of size. 1 proceed from the assumption, that also here an arrangement with air 
coils could turn out to be an optimum. It does make sense, if Tesla at higher frequencies 
always did experiment with air cat 

Now it still depends on ihe coiling technique. One single conductor loop doesn't provide 
any open field line. For this purpose if need be two loops have to be supplied with current 
in opposite direction, like iis the case for a so-called Mobius winding. In this way 
possibly jus as many neutrinos interact as in the case of the pot coils of the space quanta 
‘manipulator, which are alternatively supplied with oppositely phased current. 
то clarify the situation we now should occupy us with the coiling technique. 


E SET-devices with Mobius winding 


Fig. 16.7 A: Тһе Mobius band 


Fig. 16.7B: Тһе Mobius strip 


Fig. 16.7C: — Bifilar wound flat coil 


Fig. 16.7 D: Mobius winding arranged like a cross 
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167 SET-devices 


th Mobius winding 


In connection with space energy devices often is talked about the use of a Mobius 
winding. That is traced back to the Mobius band, which one obtains, if one for example 
опе end of a long paper strip after a half turn glues together with the other end. The result 
is a strip, which has neither top side nor underside and neither right nor left border. This 
object with only one side and only one border is a creation of the German mathematician 
Augus Ferdinand Mobius (1790. 1868), fg. 167 А. 


A distant relative of the Mobius band is the strip with the same name, where the magnetic 
field lines mutually cancel ош. It is the same compensation, as we know of a two core 
electric cable, where the supply and retum cable are run close together. For that the sense 
of winding of a conductor loop simply is reversed (fg, 167 B). 

JF the magnetic field vector is wrapped right-handed around the supply cable and left- 
handed around the retum cable, then both amount to zero, so that measuring technical no 
rest field can be detected anymore at some distance. 

Tue pointer of ће electric field stands perpendicular to the magnetic field vector and 

points in the direction of the conductor and the movement of the charge carriers. From the 
coupling of magnetic and electric field follows, that the compensation of one of them also 

leads to the compensation of the other one. But if the electric field actually is 
compensate, then there may not flow any current in the winding! 

"There however flows a current if an electric tension voltage is supplied to the Mobius 
winding. As a result of this forced current flow both electric and magnetic fields have to 
occur, which are not compensated! Some field lines will fold outward the expected 
direction and stand in space as open field ines. These we, in the oscillating case, owe the 
interaction with the neurinos 


А perfect compensation would be expected for a two core, bifilar winding. The American 
physicist William Hooper was able to obtain interesting effects with a bifilar wound flat 
foil With help of a balance he could detect attracting or repelling force effects on 
different, elecuically or magnetically neural discs (fig. 167 C)” 

But he feeds the flat сой with direct current, so that a contribution of neutrinos cant be 
expected. Such effects only will occur, if one works with pulsed signals, because the 
bifilar wound flat сой quite obviously is able to form wanted, open field lines. 


Sigler, Adolf: Energien aus dem Kosmos, Jupiter-Verlag 1994, page 28 
Mielord, Swen: | Tachyonenenerge,  Hyperenergie,  Antigravitation, 
kaum & Zeit Verlag 1984 


E Mobius converter of Seike and Coler 
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<i>: Бей, Shinchi: The Principles of Ultra Relativity, Space Research Institute 
1990, ISBN 915517-1 
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16.8 Mobius converter of Seike and Coler 


Concerning construction it can be an advantage to wind a Mobius coil not purely bifilar 
and in that way to do without a perfect compensation. It often already is sufficient, if two 
Conductors cross and only individual components of the field vectors partly cancel out. 
Inthe case of the сой, which is pulled apart and wound like a cross, drawn in fig. 167 D 
the conductor current and the fields of supply and retum cable belonging to i stand under 
эп angle of almost 90°, This in individual cases should already be able to cause the 
formation of open field lines. 


Similar field conditions are formed, if after every tum the wire is looped under the last 
winding. At the knots again the angle conditions of approx. 90° occur. The Japanese 
professor Shinichi Seike preferably works with this kind of winding, which he directly 
derives from the Mobius band (fig. 168 AJ". He has designed an electo-gravintion 
motor basing on this principle. He also speaks of weight reduction and of an artificial and- 
gravity field. It could be confirmed experimentally, that his setup cooled down slowly 
during the operational tests, despite the expected heating up by the copper losses of the 
current 7. Unfortunately 1 dont known anything more exact. 

їп his book further is found the wiring diagram of a radio for the reception of scalar waves 
(Gig. 168 B) He thereby quite simply replaces all coils in the high-frequency part with his 
Mobius coi. lf longitudinal waves already are measurable and receivable ми this simple 
measure, first has to be checked 


The German captain Coler more than 50 years ago has developed another Mobius 
converter. His “Magnetstromapparat”, with approximately 6 kW power and an а least 
four-fold over-unity effect uses six coils with permanent magnetic core, As а peculiarity 

he in addition runs the coil current through the core under an angle of 90° with regard to 
the coil current (fig 168C). 


More detailed details сап be seen in the footnote 5*2 


E: dol Schneider Energion aus dem Kosmos. Jupiter Verlag 1997 


522: "Scientists of the Technical University Charlottenburg in Berlin and Munich 
Confirmed that the device functioned without objections, but they didnt find 
a theoretical explanation for the production of energy. The professors Kloss 
and Franke of the Technical University of Berlin found a degree of 
effectiveness of 450%. Prof. Schumann confirmed that 4. to 67 times more 
energy came ош, than was put into the device. Prof. Schumann excluded а 
‘deception entirely as the records prove, 

But it wasn't simple to set the device going and the stability for longer 
periods of time wasn't guaranteed. The war confusion set an end to further 
esearch. Alter the end “of the war the British secret service confiscated all 
available documents and apparatus. Part of the report was declassified in 
1362" 
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169 Tesla's flat coil 


їп the category of the unconventional coiling techniques without doubt the Tesla coil may 
not be missing, If in schools and high schools such coils were standing in the Laboratory 

ior teaching purposes, then as a rule it are cylindrical coils. In reality Tesla worked with 
fla coils but that, so is said, Iit necessary anymore today, since we have at our disposal 

better isolating materials than 100 years ago. Actually Tesla contended with problems of 
osilation, which he could solve with the help of the flat сой, but it should tum out that the 
сай geometry is attached а crucial importance. 


Everything had started with Tesla having to leave the Technical Highschool in Graz 
without diploma. Не ran ош of money and he had dared to criticize the venerable 
Professor Poeschel and his sparking Gramm dynamo. With that he had put himself under 
compulsion to succeed, Two years later he had ready the solution. In the year 1882 he 
discovered the rotary field in Budapest. 

n the time to come he designs and builds an alternating current motor, but no-one wants 

to have it and surely Thomas Alva Edison not Tesla after this disagreement very fast 

{gives up his job at the Edison Company again and again stands under pressure to succeed 

‘With that the eternal bachelor Tesla urges himself to ever higher efforts. He wants to 

prove himself and the rest of the world that his allemating current system is superior to the 

direct current system, 

Direct current, as is wellknown, cant be transformed, and thus the advantage of Teslas 
alternating current lies in the possibility of power transport by high-tension cable over 
large distances. But for that the hightension transformers first had to be developed and 
thereby the said problems of isolation occurred. 

With each tum the tension voltage at the transformer winding increases, The distance to 
the grounding point lying on the outside has to be chosen bigger with each turn, so that по 
blow inside of the high-ension winding occurs. A consistent solution of the problem im 
accordance wit engineering is the flat сой used by Tesla, wound spirally from the inside 
to the ouside (lig, 169 AY. 


"t thus is corect that isolation technical reasons led to the flat сой, since Tesla himself was 
completely surprised as he had to find out that this coil can lose its sell-nduction, that 
Scalar waves can be detected with it and that it is cooled down during operation im am 
inexplicable manner. 


"This cooling effect Tesla has investigated more detailed and after all even used. In his 
patent specification concerning the superconductivity Ве describes, that the flat coil also 

loses its Ohmic resistance, if he in addition previously cools it with liquid air. The 
remaining cooling down to absolute zero his flat coi obviously has carried out entirely by 
itself with help of the neutrinos (fig. 169 ВУ". 


<i>: Nikola Tesla: Сой for Electro-Magnets, Patent No. 512,340 (1894) 


ii»: Nikola Tesla: Means for Increasing the Intensity of Electrical Oscillations, 
Patent No. 685,012 (1901), 


E The secret of the flat coil 
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Fig. 169 B: Patent specification of Tesla concerning 
Superconductivity. "* 


TEDCNüsk Tesla: Coil for Electro- Magnets, Patent No, 512,340 (1854) 


cH: Nikola Tesla: Means for Increasing the Intensity of Electrical Oscillations, 
Patent No. 685,012 (1901) 
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16.10 The secret of the flat coil 


The technical funcion could be explained in the way that the charge carriers of a flat coil 
by induction are set into motion for excitation from the outside. The transmitted energy 
shows inform of kinetic energy. The spiral flat сой becomes narrower and narrower 
towards the inside, the length of each winding shorter and shorter, so that the kinetic 
energy inevitable has to decrease in favour of а rotational energy. The faster and faster 
rotating spherical vortices are pulled apart to flat discs and eventually to ring-like vortices 
by the centrifugal force. The electrons at first become neutrinos bound to a line and finally 
free neutrinos. Tesla has technically used the first ones in the single-wire-transmission 
technique (fig. 9.5) and the last nes in his wireless energy transmission (fig. 9.7). 

Like many other inventors, Tesla owes also the inventions, which he counts his greatest, 
like the radio technique and the Magnifying Transmitter, first of all his industriousness. 
his persistence and a great deal of inventor luck. A magician, as he is called in his most 
important biography, he by no means was". The flat coil, to which led him chance and 
which plays a central role in all these inventions, gave him the lucky position, to collect 
neutrinos and materialize them to charge carriers or in reversed direction to dematerialise 
lecrons to neutrinos. 


"The technology however is everything else but new. Already the Lituus of the Etruscan 
and Roman Augus and the crook of the priests had the same spiral structure (fig. 1610). 
Inthe case of the devices, which the Augurs for instance served at land surveying, it 

вану concerns Вы coils according to Tesla. We will go ino this strange gauge" mere in 
‘dealin pat 3 ofthe book 

"The trick probably is, that one component of ће electric field pointer is directed towards 
the centre of the сой and as a result some open field lines are generated, which then collect 

neutrinos rom space. 

їп this process the neutrinos thanks to the resonant interaction are slowed down to the 
speed of light and following, as discussed, materialized by means of the flat сой, as in 
addition rotational energy is withdrawn from the neutrinos. Since the receiver oscillates 
resonant with opposite phase, in addition the thermal oscillations are reduced and the 
receiver becomes coll 

1 one compares the Mobius сой with the Tesla сой, then besides numerous properties in 
common the strength of the first coil lies in the production of open field lines and the 
‘collection of neutrinos, whereas the special and additional property of the flat сой lies in. 

"he materialization, in the conversion o neutrinos into charge carriers, Bat the advantages 

‘ofthe flat coil have to be bought at the expense of having to work with very high tension 
‘voltages (above 511 KV) and with large changes in tension voltage (dw). With this set of 
difficulties we will have to deal in more derail 


35: Margaret Cheney, Nikola Tesla, Erfinder, Magier, Prophet (Orig: Man Out Of 
Time, 1981), Omega- Verlag Disseldert 1995 


i>: K. Meyl: Electromagnetic environmental compatibility, part 2, edition be- 
longing to the information technical seminar, INDEL. Verlagsabteilung 2003. 
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Discussion concerning the technology of the neutrino collectors 


The Etruscan Lituus the Roman Lituus 


Fig. 16.10: 


‘The Lituus or crook of the Augurs in ancient Rome 
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16.11 Discussion concerning the technology of the neutrino collectors 


Let us again collect the facts for the discussion: A SET-device is distinguished by a more 
ог less unipolar design and open field lines, with which interact neutrinos, which are 
oscillating in resonance. These then are slowed down and collected For the transient 
process a large change in tension voltage (AE) is required, which can be obtained 
directly, for instance by means of a spark gap, or indirectly by means of Faraday s law 
‘concerning the unipolar induction (E = v x B) 

"The discussed possibilities concern the acceleration of a machine part (dv/di) the 
variation of the magnetic field (dB/dt) by pulse-like excitation signals (16.5) or by 
magnetic flux variation (16:3) and the railgun. which even can be operated without foreign 
magnetic field (fig. 155 С) and for which in that case occur both a did and at the same 
time a dB/dt 

For resting arrangements the velocity v is that of the charge carriers moving in the 
conductor. So that Faraday's law thereby doesnt lose its influence, the pointers of E and 
ч must point in the same direction, а in the case of "normal" сой. Unconventional 
‘windings, which for instance can be knotted like Mobius strips (16.7), take remedial 
action. Also the ancient crook, rediscovered as flat сой of Tesla (fig. 16.10), proves to be 
Suitable in principle. Here one component of the electric field pointer points in the 
direction of the centre so that the wanted, а least partly, unipolar arrangement can be 
formed. 


“The first step, the collecting of space quanta, shouldnt pose ап insurmountable obstacle 
anymore in view of the numerous possibilities and the detailed explanations. A real 
difficulty we still have before us, because in most cases some ring-like vortices bound toa 
line are formed, for which no electronic construction element exists and for which 
functioning converters hardly are known. 
"There spoons are bending, some lumps are flying through space, radioactivity is 
disappearing without a trace, light phenomena are formed and the device suddenly is 
becoming cold. Almost all inventors, who have arrived in this place, are enthusiastic about 
the not understood effects or with that are wanting to get attention, but hardly anyone 
really starts something with that. Until now the necessary system and an useful theory 
were missing. 


Only too often isn't considered, that only an indirect conversion ino charge carriers is 
possible, that during the materialization of neutrinos a intermediate product is formed, 
"which can be described with the model concept of a neutrino bound to a line or of an 
oscillating ring-like vortex. The technologies collected in this chapter concerning ihe 
collecting of neutrinos only form the first step from the free to the bound ring-like vortex. 
The coming chapter is dedicated о the second step. Here we should try o understand the 
properties of space quanta bound to а line and loudly think about for which purpose we 
could use them in practice”. 


<I: Reference: Both chapter 16 and chapter 17 treat point 4 according to table 
15.1 concerning the resonant interaction (page B6) 
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Fig. 17.1: — Application of the mirror transformation 

to the пеш 


Klein: Enzyklopadie Atom, Verlag Chemie GmbH, Weinheim 1970, 5. T13: 

„For the neutrinos the quantum number pariy isnt defined, because they have a 
fixed association of the direction of momentum and spin; the sense of rotation of 
the spin and the direction of momentum in their case form а lefthand wound 
Screw, in the case of antineurinos righthand wound screw. By the shown 
тїпойп the direction of momentum is reversed, but the sense of rotation 
remains unchanged; ie. reactions, in which neutrinos occur, are not mirror 
invariant, they violate the law of conservation of parity". (translated) 
Note of the author, an antineutrino by no means can be assigned to the ar 
matter, since i exactly like every neutrino altematingly takes the matier 
State and the anti-matter state, by oscillating around itself (see fig. 7-12). The 
description merely follows a definition founded in usefulness. 
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17, Technical use of the weak interaction 


17.1 Radioactivity caused by neutrinos 


Neutrinos are standing in а weak interaction with other elementary particles. This 
circumstance is known in general, According 10 the considerations and derivations 
expressed in the book the neutrinos mediate the resonant interaction, what leads to the 
conclusion, that the weak interaction represents а partial aspect of the’ resonant interaction, 
in which case it merely concerns the proximity. 

Efforis are further being undertakes, to combine the weak interaction with the 
electromagnetic to an electroweak imeraction, afier й was remarked that а certain coupling 
Constant corresponds in bath cates, We of course arent surprised, because the 
electromagnetic imeraction anyhow describes only the special case of the resonant 
interaction with the frequency zero 

The weak interaction concerns with the very small range of just 10° meters only the 
proximity of the neutrinos, for instance the (decay, where the neutrinos for the reason of 
their oscillating charge a free neutron rate and shake so long, unti it eventually decays. 
оа the average ater approximately a quarter of an hour. 


The Austrian physicist Wolfgang Раш! d remarked, that half the decay energy after a betar- 
decay is missing and the balance sheet of energy isn't working out In addition also the 

balance sheet of angular momentum ist working out, because the nuclear spin is being 
Changed for a whale unit. Раш as a result 1930 bas introduced a hypothetical particle 

Vio mass and without change, which he called толто. 

Wih vhat Раш! and his coworking Malian colleague Fermî it is true are the givers of the 
‘ame of the пешпов, but not by all means йе discoverer, И Cowan and Reines 1996 have 
неи these particles with large expendit of devices, then also that by o means was 
premiere, as ally can be red in textbooks and encyclopaedias. After all Nikola Tesla 
Already decades ago had demonstrated, that the neutrino radiation not only exists, but even 

an be used energy technical 

Now the radioactive decay a [radiation occurs triggered by the conversion of neutrons 
in protons or vice versa. This obviously takes place under the influence and participation 
of neutrinos in the atomic nucleus, The radiation o a special extent consisting of 
‘lectrons and positrons, st occurs in the case of nuclear fission, is ийе unhealthy and 

ty no means ecological compatible. Under the influence of ree charge carriers not only 

тина! ийсе become soft and spoons сап be bent, but also an electrolysis takes place, 

Where бе water molecules are реа into their pans. That ва! а good prerequisite far 

"he ara and fauna on our planes, which predominantly is built up o water structure 


зә Nikola Tesla, the discoverer of the neutrino 
radiation 


Fig. 172: Einstein, Tesla and Stei 
(from left to righ) 


ЖБ Franz Ратай Nikola Tesla, Eigenveriag, 5.103 
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17.2 Nikola Tesla, the discoverer of the neutrino radiation 


The discoverer of the neutrino radiation himself will best be able to explain the connexion. 
In the New York Times Tesla writes, that he has discovered and investigated the 
phenomenon of the cosmic radiation, long before others started their researches 

"According to my theory a radioactive body is only а target, which constantly is being 
bombarded by infinitely small balls (neutrinos), which are projected from all parts of the 
universe. I this, at present unknown, cosmic radiation could be interrupted completely, 

then no radioactivity would exist any longer. 

1 made some progress regarding the solution of the mystery, until 1 in the year 1898, 
attained mathematical and experimental evidence, that the sun and similar celestial 

bodies emit energy-rich radiation, which consist of inconceivable small particles and have 

velocities, which are considerable faster than the speed of light. The ability of penetration 

оё this radiation is so large, that it penetrates thousands of kilometres of solid matter 
wihout б уйу being теск noticeably. 
must be admired how Tesla guided by experimental observations and a reliable instinct 
comes to the correct result. He merely with the conclusion, because of the missing 
interaction the neutrinos have to be inconceivably small, isn't quite right. Their size rather 
depends оп the velocity, because the overfast ‘neutrinos are being length contacted 
Stronger. Tesla however hits the nail exactly on the head, if he on the occasion of the press 
Conference for his B1 birthday declares, the radioactivity is a clear proof of the existing of 
an omer radiation of cosmic origi. Radium could be shielded against this radiation 
in an effective way", Tesla writes in an essay of 1934, „then it wouldnt be radioactive 
anymore". At this occasion he contradicts Albert Einstein, without thereby pronouncing 
the name and is indignant at the wrong working method of the scientists 


Me personally fascinates, how here until now ignored results have been presented, which 1 
first had to work out theoretically myself with difficulty. Tesla, to the best of my 
knowledge, hasn't taken theoretical derivations, at least none have been handed down. As 

а brilliant experimental physicist he must have reached his conception world by means of 
the measuring technique. The perfect correspondence of his experimentally determined 

and the by me theoretically won insights should be judged as evidence for the correctness 
Df this view 


ED Dr Th Waes o Various Pss of №8 Discovery, 
New York Times, Feb. 6, 1932, P. 16, col. В 

ii»: Tesla Said (LT. Ratzlaff), Tesla Bock Company, ISBN 0-914119-00-1, P. 272 
iis: "The scientists of today think profound instead of clear. One has to be mentally 
sane, to be able to think clear, ЫШ one can think profound and nevertheless be 
Completely insane. The scienüsts of today have substituted experiments by 
mathematics, and they travel from one equation 10 another and eventually build 
пра construct, which has absolutely по relation to reality" 

taken from N. Tesla: Radio Power will Revolutionize the World, Modem 
Mechanics and Inventions, 7/1934, (Tesla Said, Р. 264) 


зм Transmutation and reduction of radioactivity 


Fig. 17.3: The Magnifying Transmitter of Nikola Tesla 
Would ‘the research” station in Colorado — Springs 
(1899 - 1900) have been suitable for transmutation? 
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17.3 Transmutation and reduction of radioactivity 


1 we are capable to collet and bundle up neutrinos, then should with that an influencing 
of the radioactive decay become possible, then aso a decontamination of radioactively 
‘contaminated material and a so-called transmutation should be possible. We here have а 
concrete possibility before us, to use the produced ring-like vortices directly for the 
benefit of humanity. Dangerous transports with Castor containers, permanent and 
temporary storage and the contamination of whole areas by radiation, like around the 
nuclear power station Tschemoby, which got out of control, wouldnt е necessary at all. 

1f namely burned out fuel rods and objects contaminated by radiation have undergone а 
concentrated neutrino shower, then the radioactive decay takes place accelerated, so that 
‘the halflife can be drastically reduced. After the treatment the dangerous special waste 
‘would have been changed to harmless domestic rubbish. Even recycling or reuse are 
feasible. 


The topic is at least as explosive as the energy question and as well completely unsolved. 
Thats at different places and in some companies is already feverish researched about 

technologies concerning transmutation. Often it are the same people, who also work at the 

‘theme of space energy. The reason quite simple is that in both cases neutrinos have to be 
collected and bundled up. In the case of transmutation however the necessity of 
‘materialization can be dropped, so that the goal can be obtained faster and simpler. 
Consequentially is reported of more cases of a successful decontamination and of 
‘transmutation, than of functioning energy converters. Until now most techniques however 

sill hardly are suitable for bringing ino action technically on a large scale, but hey сату 

lues of a solution of the problem already in them. 

At the congress "New Energy technologies from USA" 6.12.1997 in Zurich I have 

lectured concerning the theme“; „Presumably as the first one the doctor Dr. Wilhelm. 

Reich has carried out corresponding experiments with his „Orgon accumulator” (fig. 

92). From him also stem warnings about biological effects, which should he taken 

serious, if radioactive material is put under his Orgon accumulator and the process of 

decay takes place accelerated" 

1f one dares an interpretation of his experiments with only 1 mg radium, then numerous 
charge carriers materialized at hiting upon his sample of the bundled up neutrino radiation 

‘wih the consequence of high electrostatics in the environment, which Reich has called 
DOR-state (Deadly ORgone) (chap.15.11). 

Another way would be the rebuilding of a neutrino transmitter according to the plans and 

patent specifications of the experimental physicist Nikola Tesla (fig. 9.11). He 100 years 

ago had realized а real neutrino-broadcasting and for that developed an unconventional 
Switching technique. Tesla called his wansmitter a „Magnifying Transmiter" (fig 17.3). 

Не choose the name „Magnifying Transmitter, after he had received more energy than he 

had transmitted in experiments and this effect moreover was increased with increasing 
distance to the transmitter. He obviously also had collected free and synchronously 
‘oscillating neutrinos, and that would be the best prerequisite for a successful transmutation 

and decontamination of radioactive material! 


TD Konstantin Meyl: Die Wechselwirkung der Neutrinos; uber Massnahmen, die 
Halbwenszeit © beim radioaktiven Zerfall herabzuseizen. 
NET-Journal Jg. Nr. 3, Jan/Feb, 1998, S. 14-20 
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Fig. 174: 1 kW Patterson Power Cell. ^ 


<i>: Patterson, 1. A.: System with electrolyte cell and method for producing heat 
find reducing radioactivity of a radioactive material by electrolysis. US Patent 


No. 5.672.250 of Sept 30, 1997, as reprinted in Infinite Energy, July- 
Nov.1997, pp. 13-16 
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174 The Patterson Power Cell 


As an example worth paying attention to, the Patterson Power Cell should be mentioned, 
‘which not only сап be used for generation of energy but, how could it be otherwise, also 
For reduction of radioactivity and for transmutation. The energy cell invented by the 
‘chemist Dr. James A. Paterson is researched and developed further by the company СЕТИ 
(Clean Energy Technologies Inc.) in Sarasota (Florida, USA). According to latest reports 
Such а device supplies at most опе kilowatt of heat energy at an over-unity of up o 4000; 
Thus 4000 times the energy is released than is taken up as required for the operation! 

To fig. 17.4 one single сей of the energy converter is shown. The glas container consists 
of three chambers of approx. 4 cm height each time and about 1.9 cm in diameter and 
works like a continuous-flow water heater. From the bottom tapwater or distilled water is 
supplied and at the top connection agin taken away in heated form. The excitation takes 
place electrostatically by means of two platinum electrodes The anode situated at the top. 
is connected with the positive pole and the cathode with the negative pole of the source of 
direct сштеп. 

Inthe three chambers are situated tiny, filmy coated small balls, which form the real 
principal йет of the cell. Production method and structure of the beads are oriented to the 
task to be mastered. In the case of a variant conceived for the generation of energy the 
barely one millimetre їп diameter small synthetic beads сапу after each other a thin layer 
of palladium, a layer of nickel and once again one with palladium". 


‘The small balls remind with their layered structure at first of the Orgon accumulator of 
Reich, They also sem to function as collectors of neutrinos, but for smaller wavelengths 
and much higher frequencies. In addition is chosen a concentric arrangement with the 
spherical form, which with the electrically conductive surface and the dielectric core fulfil 
the function of a cavity resonator. Resonance actually is possible with flying past 
neutrinos, which have a wavelength which amounts to an integer multiple (1,2,3,..) of 
twice the diameter of the sphere 

"The arising resonant oscillation however concerns not only the electric and magnetic 
fields, but by means of electrostriction and magnetostrietion also а mechanic oscillation of 
size. The oscillation of size in reverse causes again oscillating electric and magnetic field 
pointers, which are partly open along the spherical structure and can interact resonant with 
further neutrinos. In this repercussion field the actual secret of the functioning of a 
Paterson is hidden. 


"The president of the German association of space energy, Prof. Dr. Dr. Josef Gruber on 
the occasion of his visit at the company СЕТ! and of a conference about „cold fusion" in 
‘Vancouver has published a repon": 


E? Gruber, 7: Kalte Fusion und Raumenergie, report concerning ihe 7^ 


imemational ‘conference about “cold fusion" of 19-21.L1998 im Vanvouver 
B.C, Canada (Infinite Energy, Issue 19, 1998) amd report concerning 
Intemational” Symposium on New Energy” of 5372651957 їп Denver, 
Colorado, USA (Denver-report of the remote University Hagen) 


ES Report concerning the cold fusion 


Fig. 17.5: __ Low Energy Nuclear Transmutation Cell,” 
е i or experiments LENT-1 
(Showing Temperature and Pressure Gags) 


Ет тарен Tom the NET Journal, IIT T7, S.7 
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17,5 Report concerning the cold fusion 


Im the case of the Paterson transmutation cell it concerns a special electrolysis cell, in 
which the radio nuclides are charged. During the electrolysis the decay activity measured 

by means of a Geiger-Muller counter decreases drastically, Within a few hours reductions 

of up to 80% are obtained. In such an electrolysis system with electrodes consisting of 
specially coated beads low-energetic nuclear reactions can be observed. In this case 
ements are detected in the metallic ayers of the beads, which before were not contained 

in these. Further are measured changed (unnatural) proportions of isotopes. From these 
transmutation can be inferred, which is used in the cell for the conversion of radioactive 

Semen. 

Until now natural uranium and thorium were used as radioactive material, The 
reproducibility already now is very good. The applicability for commercial purposes, for 

the reduction of the radioactivity of burnt up fuel elements and for the conversion of 
plutonium В easy to see" 

At his visit im the laboratory of CETI in Sarasota 28.597 Prof. Gruber has witnessed am 
experiment to annihilate radioactivity with the Patterson transmutation cell He reported 
about i "In the presence of N. J. Olson from Pacific Northwest Laboratory (operated by 
Batelle for the U.S. Department of Energy) а team of the television station ABC 
conducted by the science joumalist Dr. M. Guillen made recordings for a television 
Program, which meanwhile has been broadcasted all aver the county. The original tension 
Voltage - among others a Geiger counter ratded - subsided as the expected success became 
apparent in the experiment: After one hour 50% of the radioactivity stemming of uranium 
nitrate were removed, in another half an hour further 13%. Doing so also a considerable 
Tot of surplus heat was produced. 


New techniques of this kind to reduce radioactivity have an important advantage: One 
brings the SET-device there where the radioactive material is situated and reduces the 
radioactivity on the spot. For the conventional technique, still being in research, in 
contrast to that the radioactive material first is wrapped in a complicated manner and then 
transported to a special factory, where radioactivity is reduced at great technological 
expenditure and use of energy - altogether a procedure which is relatively costly and 
обще only hard to carry through 


Paterson cells already can be obtained commercially for research purposes. The same 
goes for a demo-kit* of the company Trenergy, Inc. of Hal Fox, who has built up the 
biggest database of the world concerning the theme "Low Energy Fusion" in the "Fusion 
Information Center" at the university of Salt Lake City. He is editor-in-chief of the 
"Journal of New Energy’ 

1 one believes the statements on their web-site, then one is capable of converting 10 g 
of radioactive thorium in 900 mg titanium and some copper in less than an hour with the 
Kit for experiments LENT-1. Under a pressure of 3200 psi sodium already is said to have 
fusioned to gold, something of which alchemists dream, as an unintentional side efect, as 


E: NET Tourhal, Тап. 1997, 5.24 
ЗБ: see Internet: http://www hal-fox@slke.uswest-net 
ilis 1 NET-Joumal, 10/11 1997, 5.7 
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Fig. 17.6: The water-fucl-cell according to Stanley Meyer 


ECHTE Stan Meyers Wasser Zellen Technik, Raum R Zei special 7 
p- 201, taken from the Canadian patent specification 1234 773 of 5-4-1988 
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17.6 Water-Fuel-Cell technology 


тве United States are, just what concerns spectacular techniques like the removal of 

radioactivity or the transmutation of new materials, obviously still the land of unlimited 

possibilities. Nowhere the list of researchers of coldfusion is as long as in North America. 

But there also in many places only is tried and tinkered without visible system or usable 

theory. Then in many cases unfortunately only a show-effect is to the fore, while 

construction plans and details concerning the way of functioning, as far as they actually 

sexist, are kept secret. In total there, besides a lot of hot air and wrong hopes, is left behind 

lle D be ed d E 

Ву the way, in my opinion cold fusion has to do very much more with space energy and 

neutrinos than with hot fusion. How much disaster a wrong referring to and an unusable 

theory can bring about, has become clear at the example ofthe "cold fusion researchers” 

Fleischmann and Pons. They have placed themselves into the scientific offside with their 

misinerpreation conceming cold fusion. 

Moreover are both primarily scientists amd theorists. Practice however is, according to 

general definition, "if in spite of all it functions!” The American Stanley Meyer is such a 

practical man and his water-cell-technology actually seems to function, although he in his 

18 patent specifications gives theoretical explanations, which he just as well could have 

saved himself. With that his effect isnt explained. 

An usable interpretation would be that this device, comparable to а cell of a plant during 

photosynthesis, splits water molecules imo its pars by puting on neutrinos. Even without 

knowledge about space quanta the buggy of Stanley Meyer already runs with a air-cooled 

1500 cc VW-engine, and it consumes no gasoline at ай. The tank is filled with water; it 

even may be sea water. The consumption of water lies at 28 lites at 100 kilometres and 

thereby is formed predominantly hot steam again as a combustion product. 

1f thus cold water is converted into hot water and at the same time mechanical energy is 

available. then inevitably another source of energy must be involved. According to my 

interprelation it must concern the neutrino field. If the here presented details are correct 
iiy effect lies at approx. 100, the degree of effectiveness thus a 10000. 


American companies, with which Stanley Meyer had concluded contracts, should make 
the "Water Fuel-Cell technology" mature for series. Also the financing seemed secured. 
But then per internet the message came, he 21.3.1998 was having supper in a restaurant in 
Grove-City, as he suddenly jumped to his fet from the table and called ош, he had been 
poisoned. He died on the spot”. 

Alarge number of inventors is known, who tap space energy with the help of water. It 
concerns an increase of the content of oxygen or of the content of colloids, thus an 
improvement of the water quality. Or it concerns formation of vortices as already in the 
case of Walter Schauberger, glowing phenomena or also the generation of free energy 
from the neutrino field. In this concert the concept of Stanley Meyer takes an outstanding 
place, as particularly efficient, instructive and clearly understandable for us, for which 
reason we cast our eyes over the design (fig. 17.6 and 17.7). 


Ат Zum Hinschied von Stanley Meyer", NET-Jourmal April/Mai 1998, 5. 25; see: 
obituary in Infinite Energy Magazine 


EI Unconventional electrolysis 


А The pattem of the pulses of the excitation voltage: 


% / 


Fig. 17.7: Wiring diagram for the driving of the water-cell 


<i>: Stanley, A. Meyer: Process and Apparatus for the Production of Fuel Gas and 
the Enhanced Release of Thermal Energy from such Gas, 15.06.89, US-Pa 
207,730; Intemational Publ. WO 89/12704; Int. Appl. PCT/USB9/02622 
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17.7 Unconventional electrolysis 


Numerous of the by Stanley Meyer used construction principles already have been treated, 
һе it the excitation with pulses of electric tension voltage or the spherical structure of the 
resonant cavity (fig. 17.6). As a spherical capacitor with the positive pole in the centre and 
the negative pole at the outside edge it corresponds to the model of the electron and fulfils 
in an almost ideal way the conditions of an unipolar arrangement according to fig. 15.8 B. 
The use of certain patterns of the pulses and steep flanks of the pulses (large dL) make 
possible effects of resonance at frequencies starting at ten kilohertz, in which neutrinos 
Participate increasingly. First the series resonant circuit, consisting of the adjustable, 
extemal inductance and the spherical capacitor, is stimulated by means of the current 
rectifying wiring (fig. 17.7). In the сазе of resonance, which is carried out by comparison 
of the inductance, the excitation current drops, whereas the tension voltage at the same 
time teaches values of more than 1000 Volts. I in addition a neutrino resonance occurs, 
then the known avalanche effect will occur. The equipment then takes up virtually no 


Asa dielectric serves water, with which the container is filled permanently. The 
dimensions are oriented after the velocity of movement of the water molecules according 

to details of the inventor. Also the oscillating water molecules should go into resonance. 

Then they can help о materialize the neutrinos. Their rotational energy partly passes to 

the water molecules and as soon as the neutrinos have been converted to charge carriers, 

they will take the water molecule from the oppositely charged side and split it without 
further ado. The oxygen and hydrogen gases leave the capacitor through fine openings at 

the upper edge of the spherical chamber, which are so small, that no ignition back can 

occur, and in the simplest case reach a combustion chamber, where they burn again to 

water as a hightemperature flame (fig. 176). 

"The gases of course also сап be guided into the cylinder of a Опо engine and be ignited 

there, as in the case of the experimental buggy. Їп the sectional drawing can be seen a 

filler by means of which, according to the consumption, water is refilled. The round 
resonant cavity not necessarily has to be spherical. Stanley Meyer more frequently differs 

from the ideal form and works with a cylindrical symmetry (fig. 17.8), with which 

obviously in spite of that the goal can be obtained, if perhaps not quite so good. To this 
compromise the explanations of В, 15.8 С apply. 

1f we, to conclude, cast our eyes over the wiring diagram which Stanley Meyer discloses 

in his patent specification (fig. 17.7 and 17.8)" - In the centre is a transformer, which 

should produce an if possible high tension voltage. A rectifying diode, which takes care 

that only positive tension voltage pulses serve the excitation, is switched in series with the 
reaction capacitor, which is filled with water, a fixed and a variable inductance. In that 

way the positive pole is always situated in the centre of the reaction chamber. If both 
connections would be exchanged or the diode be turned over, then the neutrinos 
presumably would materialize in positrons and not in the маш! сеси. 
But if one leaves out the diode entirely and one has a tension voltage changing both in 
positive and in negative direction, then maybe electrons and positrons are equally 
generated, which annihilate each other under emission of gamma quanta. Doing so no gas 
is formed, but at most light, as long as the effect of collecting neutrinos isnt lost also. The 
concept should be worth to be examined more detailed already of pure scientific interest. 


Materialization of neutrinos 
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Fig. 178: High-tension transformer and driving of the 
cylindrical water-cell<i> 


<i>: Stanley A. Meyer: Process and Apparatus for the Production of Fuel Gas and 


the Enhanced Release of Thermal Energy 
207,730; International Publ. WO 89/12704; Int Appl. PCT/US89/02622 


"m such Gas, 150689, US-Pat. 
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178 Materialization of neutrinos 


їп the centre of atention of the water-fuel-cell of Stanley Meyer is on the one hand the 
unipolar arrangement (according to fig. 155 В or C) to collect the neutrinos and on the 
"aber hand the water for slowing down and materializing. Over and above that а lot was 
tinkered and tried, as can be inferred from the patent specifications (fig, 178). That starts 
at the, coiling technique of the transformer and concerns the experiments with laser 
stimulation as well as the top par, which according to the inventor should extract the 
electrons (Electron Extractor Grid). The measures may bring an improvement, but are 
insignificant for our considerations. 

At this place it primarily concerns the question of the materialization of neutrinos. But if 
Such a materializtion has to be made complete if water molecules must be splitted, 
depends on how long the process lasts. lf everything goes very fast, then perhaps it is 
sufficient that a neutrino for а short time is showing as an electron, before it again 
oscillates back In this short time the splitting process already could have taken place. The 
used neutrinos for that had to be very low-frequent and very slow. They after that could 
again leave the reaction chamber and ly on as neutrino. 

Possibly the fishes, which live in stagnant waters or in the deep sea, owe the slow 
neutrinos the content of oxygen in the water. Because here no bundling up takes place, the 
splitins of water takes place rather by chance. The volatile hydrogen atoms escape very 
Swiftly, whereas the big oxygen atoms are left behind in the wate. 

Now we stil don't know how charge carriers can be won. At the НОМ unit resonant 
oscillations of size had been measured and that can be judged as an important clue. If 
namely a space quantum is slowed down then it becomes bigger. The inverse case we 
already had made us clear: If a particle is correspondingly fast then it is sufficient length 
contracted to fit through the tunnel (fig. 6.14). 

"To slow down neutrinos according to that the target area should сапу out an oscillation of 
size with opposite phase. Organic material and biological systems are excellently suited 
for that. Every contraction of a muscle brings that to mind. Inorganic mater and our 
technology however normally dont know this phenomenon. Technical energy converters 
simply are buit up fundamentally ele than biological muscle machines 
In historical sources at certain places is pointed to the fact that priests had experimented 
‘with quartzes and miraculous phenomena were observed. Of course the question is asked 
if such experiments today still can be reproduced. Because the density of the earth slowly 
increases due to the growth in volume, also the wavelength of these oscillation quarizes is 
changed. The same neutrino radiation therefore today cant be active anymore. It thus 
‘would be completly inappropriate wanting to reject a historical source only because a 
described effect today doesnt want to function anymore. 

Magnetostricive or electrosrictive material could be a solution. For instance a 
piezocrystal, which contracts under the influence of an outside field. As an ultrasound 
Converter am applied alternating voltage leads to the emission of a sound wave. И we 
reverse the funcion, then a received longitudinal wave should lead to an electric tension 
voltage and then at last the materialized charge carriers could be taken off! 


Oscillation of size and luminescence. 


Fig. 17.9: The course of the field in the case of a glow-discharge^" 
(The "numeris "values indice dhe active field ins, 
SS беу can be read from the representation). 


er К Kupfmuller, Einfuhrung in die theoretische Elektrotechnik, 12. Aufl 
Springer-Verlag (1988), 5. 197 
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17: Oscillation of size and luminescence 


“There exist substances, which at high temperatures start to glow. In the sense of the theory 
of objectivity presented in the first part of the book in the case of temperature it actually 
Concerns ап oscillation of size af the involved elementary particles (fig. 8.3). It this 
oscillation of size lies in the visible frequency range, then we can directly perceive it and it 
‘can be used for instance in a light bulb for the purpose of lighting. 

In the case of an arc. fluorescent tubes or glow-discharge lamps light is formed as well 
even without a thermal effect. These glowing phenomena are called luminescence. They 
can be caused by chemical processes, by friction, by crystallization or by electric fields. 
Аз can be shown speedily, in these cases it also concerns an oscillation of size. 


1 we for that consider the model on the left (fig. 179). Between two electrodes there is a 
non-conducting gas, e.g, air. If now a tension voltage is applied then, under the influence 

of the electric field, some gas atoms are splined into positively changed ions and negative 

electrons (case A) and pulled apart (case B). This process of enlargement of the glow- 
discharge fast as lightning comes close to that of the thermal oscillation of size and 
obviously in the same way is perceived as ight 

The ionised gas parts are attracted by the unlike poled electrodes and move towards these 

(case С, D). Whoever takes the effort to count the number of the field lines, will find out 

that between both electrodes the electric field drops, whereas it at the same ime increases 

at the electrodes. The first thing causes thar the process of ionisation is stabilized by sell 
and a state of equilibrium will esl; the resulting current takes a constant value. 

The increase of the tension voltage at the electrodes on their behalf causes that an arc 
remains standing or the glow-discharge lamp glows on, even if the feeding voltage is 

reduced. For this reason a fluorescent lamp needs a staer, since the network voltage is 
too small to чап the effect of luminescence. 


We indeed know, that the gain of light of a fluorescent lamp is at least three times better 
than that of a light bulb. As a rule a degree of effectiveness in spite of that can't be given, 

since it merely concers a comparison measurement in the case of the measurement of the 
lighting intensity with a luxmeter, It ence can't be excluded, that we already are dealing 

with an overamity effect in individual cases and neutrinos are involved in the effect of 
Blowing. 

А necessary oscillation of size would be present, as the perceivable noises of open spark 
фәр prove. Also in the case of lightning the thunder occurs as a consequence of a 
longitudinal oscillation of size and at the same time a glowing phenomenon occurs as a 
consequence of materialized neutrinos (fig, 14.11). It almost is obtruding а scientist that 

here the same principles are at work. 


Опе however hardly сап prove that neutrinos are involved in the luminescence, because 
the configuration is symmetrical with regard to the resonance of neutrinos and just as 
much particles materialize as anti-particles, which afterwards again annihilate completely 
эв an impulse of light. They hence can't be measured directly. It gets interesting ifan 
symmetrical arrangement with unipolar character is chosen 


Phosphorescence and sonoluminescence 


Fig. 17.10: Тена with a wireless light bulb ^ 


А Sarony-Portait from 1894, Tesla-Museum, Belgrad 


<li>: В. Hiller, К. Weninger, S. J. Puttermann, B. P. Barber: Effect of Noble Gas 
Doping im Single-Bubble "Sonoluminescence, University of California, Los 
Angeles, USA, Science, Vol. 266, 14.10.1994, P. 248-250 

and: D. Lohse: Wenn sich der Schall in Licht verwandelt, Mechanismus liegt noch 
im dunkeln; (University of Twente, NL) Mitteilungen der DFG 4/98, S. 19-21 
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17.10 Phosphorescence and sonaluminescence 


Let us first look at the observable after glowing at fluorescent lamps or at а screen, the 
phosphorescence. И presupposes a storing effect, and that in accordance with prevailing 
textbook opinion can be ced back to the excited state of some atoms, Doing s electrons 

in the atomic hull change from one level of resonance, an instable siate of energy. to 

another orbit, which represents the ground state Doing so the difference in energy is 

mitted in the form of ight The process obviously nor only takes place as luminescence 

during the switching on of the excitation voltage, but also as phosphorescence alter the 
зра 

An enveloping electron now does fly as a tiny planet around the nucleus, but occupies 

the emire orbit as an inflated spherical vortex (fig. 5.5). Sen from the outside а mater 

‘ores, И however ses the enveloping electrons on the further оп the outside Iying orbit 

{rom the inside and there they are showing аз amti-maer vortices. As long as he distance 

af respect is kept, nothing happens. I£ however an inner spherical vortex presses to the 

шыде or the ouside one to the side, then the incompatibility of the vores takes effect 

and both annihilate under emission of a photon. In this respect the explanations of the 

Fortex model are very helpful. 

But now, after this flash of light, two electrons are missing in the atomic hull. The 
positively charged atomic nucleus never would allow this loss. Replacement has to be 
ferched and that actually only com stem from the neutrino field. Therefore the enveloping 
«естон desit change the orbit immediately, but stad has to wait ший a suitable 
тешио passes by, with help of which the game of changing places can be executed, This 
‘explains the tme delay and gives reasons or the observable ater loving. 

Che form of the unipolariy charged sphere (according to fig. 158 B) forms almost ideal 
prerequisites for an imeraction with neutrinos amd te step-like change of size from one 
мыи to the next ideal prerequisites for their materialization: The longitudinal wave 
Connected with the change of orbir without doubt сап be called a high-frequency sound 
wave, I however cant be detected because of missing gauges for such high frequencies, 

Bur И we take the frequency down imo the range of the ultrasound, which can be handled 
technically, then effects arise which brilamly prove this interpretation and the 
Participation of neutrinos in the luminescence 

The not understood phenomenon is called sonoluminescence and at present is researched 
at numerous high schools primarily for academic imeres The structure i» conceivably 
Simple. One takes a ball of glass filled with water and positions at the edge one 
lezocrysa next to another. Then one withthe piezo loudspeakers, operated with the 
Same phase, sounds the whole with uhrasound and see there, the water glows 
mysteriously! The sound waves change the pressure. Infening from the observations, 
during the phase of low pressure smal bubbles are formed, which at the following rise of 

pressure collapse and emit а ultrashort ash of light. There dus takes place an oscillation 
aire ыша к ш luminescence” phenomenon 
So far so good but such а flash of light is much shorter than the collapsing of the gas 

bubble lasts. With less than 30 picoseconde i is faster than the otherwise usual atomic 
transitions of electrons. The whole thing obviously has nothing to do with this kind of 
luminescence, Also the spectrum doesnt fit and finally the overunity effect lies at one 
trilion, the light energy thus is 10" times larger than the energy part which is taken up 
from the sound wave by every aon 


эю Discussion concerning the use of the weak interaction 


Fig. 17.11: Light bulbs according to plans of Tesla’ 


<i>: ON, Tesla: Experiments with Alternate Currents of High Potential and High 
Frequency, Lindsay Publications Inc, ISBN 0-917914-39-2, Fig 18, P. 70103 
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17.11 Discussion concerning the use of the weak interaction 


In the case of the luminescence the conditions lie similar like those for lightning. The 
Science of today it is true has some problems of explanation at detail aspects, but again 
and again manages to protect the ivory tower of physics from collapsing, with supporting 
auxiliary explanations. But at the latest in the case of ап unipolar arrangement, in the case 
of a ball-lightning or the sonoluminescence, the participation of the neutrinos clearly 
comes to light, the auxiliary concepts prove to Бе unusable. 


‘I surely is no accident that the discoverer of the neutrino radiation also was the first, who 
has experimentally investigated the luminescence. The lamps of Tesla (fig. 17-1 
without wear and didn't have filaments like those of Edison. They however had to be 
operated with high tension voltage and relatively high frequency. Both a single-wire and a 
wireless transmission technique were possible (fig. 9.5 and 9.7). In his laboratory Tesla 

only needed to hang a fluorescent lamp without any return cable on a wire, then he had 
light. Famous also are the pictures on which he holds a lamp in his hand, which glows 

‘entirely without any connection, but only if he takes it in his hand! (fig. 17.10). 


all were 


1f we again tum through the chapter, then it is remarkable that in most cases, from the 
transmutation to the luminescence, neutrinos can be used for reason of their resonant 
interaction which inthe proximity can be put equal to the weak interaction. A real 
materialization however poses an enormous difficulty. If namely the tanslatorc motion of 

the space quanta is slowed down, then the risk exists that for balance the rotation 
increases. Hut that as well has ta be slowed down fora materialization! Only if both 

processes of slowing down take place, the goal cam be reached. In that case the described 
Cooling down effect occurs, 


Fora measurement technical check it therefore offers to record the slowing down of the 
translator motion and the collecting of the neutrinos by means of the measurement of the 
radioactive decay of a sample. And to read the materialization as the slowing down of the 
rotation from a measurement of temperature. In addition are helpful proofs about 
oscillations of size, glowing phenomena and deviations in the balance sheet of energy. 
‘With that it should be able to obtain a system for the exploration of these phenomena with 
tho goal of a practical exploitation of the neutrino radiation for the benefit of humanity. 


E Water as a catalytic converter for neutrinos 


A: 
Floating installation 


for wood according to 
Viktor Schauberger™ 


B: 
Ancillary part for 
shower according to 


graduate engineer 
Wilhelm Martin. > 


Fig. 18.1: Mechanical whirling of water 


i>: N. Hanhun: Naturgemasse Stromungsfuhrung nach Viktor Schauberger 
Analyse einiger seiner Patente und Zitate; МИТ Nr. 4, 1980; sa. Kap. 92 
i: ^ O.Alexandersson: Lebendes Wasser, W-Ennsthaler Verlag Steyr, 1993, 5.156 
Hs. ^ V. Schauberger: Die Entdeckung der Levitationskraft, Implosion 112, S. 39. 
de: Do we owe the taste of bubbling spring water to neutrinos? 
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18. Physical phenomena. 


їп ibis chapter it on the one hand concems indirect effects of the resonant interaction and 
оп the other hand effets of gravitation and levitation. 


18.1 Water as a catalytic converter for neutrinos 


Already the Austrian forester Viktor Schauberger has pointed to glowing phenomena at 
whirled water. He first had observed such in nature at torrents and waterfalls in the Alps. 

Later he was capable, to produce and to demonstrate this effect even artificially “™'. One. 

could speak of hydroluminescence, where still the question would be left open, how it 
actualy functions, 

Already in chapters 4.10 and 4.11 has been talked about the special properties of water. It 
here at first concerned the property of transport of a vortex, which even is capable to bind 

particles in the vortex, which are heavier than the whirling medium itself. Schauberger had 
become famous by lening build floating installations, in which not only tree-trunks, but 
also gravel could be transported down to the valley, without the sides of the channel 

actually having been touched by the rubble. This phenomenon has been examined and 
Confirmed on the scientific side ^. 

Basing on this principle today different devices for processing water are offered and sold, 

which bind lime, mineral materials and suspended matter in the vortex and in this way 

prevent deposits in the pipes. The methods, to whirl the water, are however very different. 

Some whirl the water mechanical, others magnetically and again others electrically. 

Here the dipole nature of the HO-molecules has ап effect. И 1 tum a water molecule wit 
its electric charge distribution, then from the moving charge a magnetic field results. If 
thus in the pipe а hydrodynamic flow vortex is produced, then ап electric and a magnetic 
vortex, ihe potential vortex and the eddy сштеп, are the result (see fig, 42) 
The wanted flow vortices vice versa also can be obtained, by guiding bubbling whirled 

water past permanent magnets, or by feeding in alternating magnetic fields with the help 
of coils, or finally by working with pulsed electric potentials. Each of these systems, 
operated passively or actively, has ts specific advantages and disadvantages (fig. 18.1 B 

and €) 


ї can be assumed that with the vortices also the water quality is changed. As a rule the 
coment of colloids increases, due to which the surface tension falls. In the colloids 
negative ions are bound, for which reason also the electric conductivity decreases, 
Finally the coment of oxygen increases and that actually only can come from an 
electrolysis The neutrinos thereby are suspected ^. 

Аз an extreme dielectric medium water favours the formation of potential vortices, which 
immediately after their formation contract swiftly. This oscillation of size of the 
electrically charged potential vortices makes possible actually an interaction with 
neutrinos, and that on the one hand has as a consequence the water splitting and the 
increase of the content of oxygen in the water and on the other hand the above depicted, 
observable glowing phenomenon, the hydroluminescence. 


am Background and zero point radiation 
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Fig. 18.1 C: Wiring diagram for a simple water 
processor 
with pulsed field (2 kHz rectangular signal) 
а: for magnetic field excitation 


b: for electric field excitation 
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Fig. 18.2: The spectrum of frequencies of light and of the 


point radiation." 


<i>: A Waser: The Puzzling Nature, AWVerlag Luzern 1996, p.88 
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To complete in fig. 18.1 C the wiring diagram of a simple water processor is shown, 
which works with pulsed electric (b) or magnetic (а) fields, 


1f we temporarily again leave the theme water and take along the notion, that it must be 
attributed а great importance in connexion with the interaction and the materialization of 


18.2 Background and zero point radiation 


Whathappens really, if cold matter or interstellar gas molecules are hit or touched by the 
everywhere present neutrinos? Then it can be expected that oscillations are being 
stimulated and as a result the temperature slightly increases. If we thus at a space flight 

hold а thermometer out of the shuttle window, then we will measure everywhere such a 
remaining temperature of a few degrees Kelvin, which is called cosmic background 
radiation. 

By popular scientific small talkers the background radiation is called remnant of a so- 
called Big Bang. It even is misinterpreted as evidence for the Big Bang, Even if a сепа 
value of entertainment cant be denied, the Big Bang from a physical view until now only 
has raised questions and contradictions. 

If we stay at the fact that oscillating neutrinos depending on their radiation density and 
velocity of propagation produce а thermal oscillation, which can ре detected as a slightly 
Increased lemperature. To measure that we dont need immediately to undertake a space 

flight. We also can install the thermometer in an artificially produced vacuum. In Vacuum 
physics ош of ignorance of the relations the neutrino radiation then is called zero point 
radiation. 

In the case of the neutrinos it of course concerns an oscillation around a mean value, 
which for a symmetrical form of oscillation has the value zero. The term nevertheless is 
misleading and chosen very unfortunate. Afer all we dont speak of zero point current im 
the case of alemnating сштеп! 

Since every supernova and every black hole emits neutrinos and correspondingly in 
physical experiments until now no preferred direction could be determined for the zero 

point radiation, itis taken as homogeneous and isotropic in space. From the Lorenz 
invariance again is inferred a cubic course of the zero point spectrum, an increase ofthe 
radiation intensity with the third power of the frequency. With this assumption the 
radiation density of the vacuum however strives with increasing frequency towards 

infinity. Here an error has to be present in the considerations! 

1 proceed from the assumption that in the case of the spectrum of he neutrino radiation it 

rather concerns a spectrum of resonance, the maximum value of which lies above the 
frequency range measurable with devices of today. It of course would be very important to 

find ош, where the radiation maximum lies, but without being able to measure it that lies 
unfortunately in the range of pure speculations (fig 18.2). 

Half the wave length їп any case should be tuned to the length of the antennas of the 

energy centres of the cells, the mitochondria and the chloroplasts which are capable of 
photosynthesis. In both cases the head diameter of the ATPhases amounts to approx. 5 
nanometer, It would be obvious, ifthe resonance point would lie here. But it could as well 

Jie at sll smaller wave lengths in the domain of molecular dimensions, 


sm The Casimir effect 
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Fig. 18.3: The Casimir effect 
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18.3 The Casimir effect 


1f this zero point radiation actually would be the cause of the Casimir effect, which is 
generally assumed today, then neutrinos would have to be involved, if the zero point 
Taditaion would be to put equal to the neutrino radiation. The effect even is quoted as 
evidence, but have my doubts. 


The experiment is relatively simple and functions also im a vacuum. Two absolutely plane 
and smooth polished metal plates are placed very close to each other. Doing so the 
distance should only amount io опе thousandth tll one millionth of a millimetre. If the 
force, with which both plates are attracting mutually, Is measured then it exceeds by fat 

the gravitational force. We are dealing with an unknown force, neither electric nor 
magnetic 

Because the force of attraction still arises near the absolute zero of temperature, some 
make the zero point radiation responsible. In our translation that would be tantamount to 

the neutrinos exerting a pressure from the outside on the metal plates, if need be with their 
small rest mass, as far as this should not be based on am olfsererror of the detecting 
devices. For that the plates would have to damp the neutrino radiation effectively and by 
mutual shielding reduce the radiation pressure from the split. The question is asked, if the 
from the outside hitting bombardment of quanta, as it is called, actually can exert a 
pressure which would be compatible with the nature of the neutrino radiation. 


1f we now try an entirely other interpretation, which does without the postulating and 
designing of new force effects. Now the from the unified theory won interactions 
according to table 15.1 form the basis. In the Casimir effect, as said, neither magnetic nor 

electric forces are involved, so that open field lines and the corresponding force effects (1 

till 4) are ruled out. It has to be the work of closed field lines and that in the statie case we 

know as gravitation (5). Now the mass of the metal plates is too small, as that an 
acceptable force of atraction of masses could result, 

The measurable force is much larger, even if it according to ls nature could be а gravita- 
tional force. Here oscillations, as they actually take place in the hull of the metal atoms, 
seem to play a role. If between the oscillations of the two plates standing opposite occurs 
resonance, then а levitation is possible (6), which describes an oscillating interaction, 

produced by closed magnetic field lines 

At extremely low-frequency signals this interaction is known as gravitational wave and 
‘objec extravagant and costly physical experiments 


уг The question, Which татарина Ts carrec and which one should be 
recti, cold be verified as follows: at first ihe force between two plates of a 
Саа metal and afterwards that of another metal has to be measured, If in 
$ third experiment a plate from the first and one from the second experiment 
dre brought together and the force elect goes back measurably. Wen (e 
Quantum "physical interpretation would. be wrong clearly. With that would 
Have been shown that here resonance effects are used, which presuppose an 
identical metal ice structure of boh plates 

Те force effect however doesnt go back, then both statements are possible, 
then ane has to think up another experiment 


am Effects under high tension 


(engl: DREAM OF HUMANITY:) 


Wunschtraum der 


(engl.: FREE ENERGY) 


Fig. 18.4: The flying disc of Searl on a german tile page." 


<i>: Special 7, Raum Bs Zeit Dokumentation aus dem EHLERS Verlag 
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18.4 Effects under high tension 


I crackles in the laboratory of high-tension. The air smells electrically charged. Only in a 
corner someone sits and waits with much perseverance and patience, until something 
happens. Then he lets thunder down lightnings of several millions of Volts on a small 

sample. i flashes and crashes and still nothing happens. 

No, it doesnt concern Tesla! Tesla has worked purposeful. In addition has Tesla only 
called himself inventor. But the man in the comer feels himself а discoverer and as it is 
proper for a discoverer, he has immediately named the effect after himself. As a real 
‘American he lets market himself and his discovery by the media and a video tape. 

Doing so he obviously doesn’t know at all, what he wants to have discovered, of what this 
Hutchison effect actually consists, It perhaps is an event of pure chance, for which he 
sometimes has to wait hours. If it very suddenly would occur, then it is a real potpourri of 
all already discussed effects: metal spoons are bending (fig. 14.13), massif steel rods are 
breaking, light effects are being observed (chapter 179 PP), water stans to dance and to 
cook (chapter 18.1), without getting hot and finally do some samples take off and fly 
‘crosswise through the mom. He then speaks of ani-graviation. 

Inthe videotape can Бе seen, how he brings about a physical length contraction as a result 

of a locally produced field concentration with two as an interferometer configured Tesla 
coils Ina bottle for instance the air volume is changed, This confirms the correctness of 

the here presented theory of objectivity (chapter 6.6 PP). 

In any case no-one is amazed more about the results of chance than John Hutchison 
himself. Overwhelmed by the magic, the charm of the effects and ihe feeling to be able to 
move freely ouside the trodden out ways of physics, he still sits in his comer with the 
Video camera and waits, until finally something happens again. 


There is worked with tension voltages, which are considerably higher than 511 KV, the 
calculated tension voltage of their awn of the charge carriers (fig. 7-1). One thus by по 
‘means has to be amazed, if under the influence of several millions of Volt electrons are 
taken apart and metallic objects are breaking or bending. 

The extreme tension voltage and field change we owe an oscillation of length and of size, 
which spontaneously can lead о an interaction with neutrinos, Materialized neutrinos 
again are responsible for glowing phenomena and for the electrolysis of water, which 
under the impression of the rising gas bubbles seems to dance and to cook. For my readers 
and participants of the energy technical seminar therefore models of explanation are 
available. 


One effect we still havent discussed and analysed more in detail: the antigravitation resp. 
the levitation. As long as no reproducible field conditions are present and the chunks am 
accelerated im any arbitrary direction, i will be dificult to understand the physical course 
ofa levia, 

In chapter 93 we already had become acquainted with and discussed a levitation device 
with the flying disc of John Sear. for which the field conditions are comprehensible. This 
time we should have a somewhat closer look at the flying device (fig. 18.4)". 


<: Some reports сап be found in Special 7 „Freie Energie”, Raum & Zeit Doku- 
mentation aus dem EHLERS Verlag, Seite: 141 bis 157 und 174 bis 185 


Flying discs 


Upper emission plate 
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Fig. 185: 
according to Searl. 


Concerning the controlling of the flying discs 


P: H.Schneider, H.Watt: Dem Sear-Effekt auf der Spur, Special 7, Raum & Zeit 
Dokumentation aus dem EHLERS Verlag, Sauerlach, I. Aufl (1994), S. 183 
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185 Flying discs 


The Searl-dise can be calculated relatively good with the Faraday equation conceming 
unipolar induction. To estimate the order of magnitude, we just suppose the roller magnets 
produce an induction of one Tesla and the radius is one meter, then between the centre of 

the lying disc and its edge 511 КУ is applied, if the revolutions per minute has reached 

the value of 80000 revolutions per second. As soon as the revolutions per minute is 

reached, the neutrino conversion can star 

"The at the edge of the disc arising corona, which consists of individual electrostatic 
discharge flashes, takes care for the necessary dU/dt, by every blow and every spark is 
drawing the potential for a short time towards ground. The tension voltage Jumps in swift 

order between values of above 511 kV and zero Vole to and fro. In connection with the 

already discussed unipolar field configuration neutrinos are being collected in this way. 


A technological challenge represents the layered construction of the roller magnets and the 
rings, which have to withstand extreme centrifugal forces (fig, 18.5) Friction however is 
mola theme, since on the one hand the air inside the dise ionises and a vacuum is formed 
and on the other hand the ai spit between rollers and discs increases by the field 
dependent contraction of the metal parts. 


Actually one in this case by no means can speak of antigravitation, because the gravitation 
isnt really vanishing. The disc even in flight still is heavy tons. Here merely а resonant 
interaction is built up which is larger than the gravitational pull of the earth. The disc is 
attracted by the cosmic source of neutrinos, with which it has built up the resonance, 

Exactly there it will fy! 


The by Searl designed controlling in my opinion actually cant have functioned satis- 
factorily. He uses emission plates, as he calls them, which altematively are switched on by 
means of switches and are able to form electrostatic forces with some air charge carriers, 
їп reality the drive probably is comparable to that of a sailing ship, for which the wind 
always blows from one direction. The ship isnt pushed by the wind, as one erroneously 
could think, bur rather by the under pressure behind the sail pulled forward. Without 
steering facility the object always is driven in direction of the drain. The sailor would say, 

the ship without helmsman drifts towards le. 

Sear! in this way has lost all lying discs which were started. By using solar neutrinos they 
presumably have falle into the sun and bumt. The controlling should funcion analogous 
тоа sail, hen one would stand a chance, by "traversing" against the "wind" to sometime 

again come back to the staring point 


Ti H. Schneider, H. Watt: Dem Searl-Effekt auf der Spur, Special 7, Raum & 
Zeit Dokumentation aus dem EHLERS Verlag, 1. Aufl, Seite: 183 


E Propulsion with neutrinos 
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Searl flying 
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controlling headquarters 


Fig. 18.6: The remote controlled flying discs of John Searl.~" 


<i>: Special 7, Raum & Zeit Dokumentation aus dem EHLERS Verlag, 5. 152 
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18,6 Propulsion with neutrinos 


Io search for an ideal propulsion system for spacecrafts the flying discs of John Sear still 
have demonstrated a further possibility. After the start occasionally were left strange 
particles onthe ground, which hadn' be there before. The lying device obviously had 
materialized them and dropped them at the ап. 
With this materialization of neutrinos the chance is showing of a very efficiently working 
recoil propulsion. If namely the neutrinos are converted into matter then they by that gain 
back their rest mass. И this takes place in flight then the materialized particles also bring 
along kinetic energy. It then works as ajet engine for which the direction of the jet can be 
directed and in that way the vehicle can be controlled comfortable 
Inthe case of the Searl-disc the materialization of neutrinos rather happens as a not 
understood side effect In the case of a systematic use however the principle will show a 
characteristic property. Instead of a vapour trail a beam of light will shine out of the 
flying object in the direction of the emitted particles, but it will break off abruptly after a 
canain distance. 
"To blame is the part, which has become anti-matter, which it is true as well contributes to 
the recoil, but simultaneously annihilates with incompatible particles of mater under 
mission of particles of light If in some distance all antiparticles are used up then also the 
beam of light comes to an end. 
here concerns necessary properties of a corresponding propulsion technology for 
spacecralts, which don't have to drag their propelling energy along with them. Our space 
technicians finally could handle another than the "hammer throwing method”, in which 
case the "hammer" by means of terrible fuel consumption afer а phase of acceleration 
only staggers uncontrollable through space under the influence of is inet. 

ith a neutrino propulsion on the other hand one at any time can accelerate or brake. It 
will strongly influence the field around itself, so that can be reckoned that for every 
acceleration a field dependent change of size should be perceptible by an outside observer. 
T therefore a corresponding fying device is accelerating then it will suddenly become 
smaller and that then looks so as if it would have moved away with a jump without 
temporal delay, but that isn't the case at all. 
The jerky movements only would be a result of the perception with our eyes by means of 
the propagation of the light. Since the passengers are exposed to the same field, they 
change their body size along with that of the vehicle. They actually notice nothing of an 
apparently infinite acceleration, which only observers on the ouside would observe and 
‘which indeed no living being could stand. 
Nowhere the explanation crisis is larger than in space travel! The theory of objectivity 
represents a real help, because it perhaps as the only опе puts us їп a position to conceive 
and understand not understood observations as necessary technological consequences. 
Only by uncovering parascientific as purely physical phenomena man of today will be 
able to free himself from the constraints of magie and his own illusions, 
Is the unl now discussed cases resonant or other force effects are being used, whereas the 
gravitation remains unchanged. Closed field lines after all cannot be influenced, normally 
Ж least Perhaps an indirect possibility exists to have an effect on the gravitation? 


зм Antigraviation or levitation 
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Experiment for the manipulation of the 


<i>: Schneider: Anti-Gravitation im Labor nachgewiesen?, NET-Jourmal Januar 
1997, 5. 14,15; s.a. Internet: http://www. keelynet.com/gravityffingrav.him 

ii»: E. Podkletnos, R. Nieminen: A possibility of gravitational force shielding by 
bulk YBo;Cu Ox Superconductor, Physika C 203 (1992), P. 441-444 


ii: Force field Implications of Anti-Gravity, The Joumal of Ideas, Ап 


7335 
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18.7 Antigravitation or levitation 


The night already had fallen over Finland, but at the University of Tampere the light still 
was on. Then a scientist put his beardy head through laboratory door and with a "hello 

folks" blew the smoke of his pipe over the cryostat for the examination of superconductive 
materials. The scientists were speechless, because the smoke seemed to hit an invisible 

wall and was drawn upwards in direction ceiling almost at a right angle. 

After having aroused the curiosity, Dr. Eugene Podkletnov also has held other materials 

above his rotating disc and had o discover that these as well lose weight, and that he 
actually influences the gravitation with his experiment. Even the air pressure at the 
Corresponding place na lying above floor was smaller 

With a superconductive disc of 30 cm diameter cooled by liquid nitrogen a reduction of 

gravity for 2% to 4% can be obtained, if the disc rotates with more than 5000 revolutions 

рег minute. With the revolutions per minute also the effect increases, but it is independent 

from the exctating field. Finally the fields of the superconductive currents in the ring 

remain existing unchanged even aher switching off the excitation and it only depends on 

these fields. 

The shielding effect of the arrangement on electromagnetic fields already had been known 
before and should be examined closer in the laboratory. One only was surprised that the 
gravitation could be shielded as well, that obviously both interactions are related. 
According to the prediction of the theory of objectivity the closed magnetic field lines 
gravitate and the field components directed towards the centre of the earth cause the 
measurable force of weight By the very strong superconductive fields obviously field 
overlaps and possibly a local driving out of field occurs, like one has long known for eddy 
currents (Meissner effet) 

With that the earth gravitational field of course is not cancelled, but merely spatially 
moved, or it partly has changed its direction. If only a small part of field pointers tums out 
of eir orientation towards the centre of the earth, then at that point the force of weight is 
reduced 1o a corresponding extent. The theory of objectivity requires that! 

Ву the way reports exist, according to which even without rotation a weight reduction can 
occur for superconductive rings, and others, where is worked even entirely without super- 
Conduction. As core material for the ring ferrite or a strong permanent magnet is used. In 

that ease depends on the circumstance that he ring-like сой is operated in sel resonance 

and always in the right moment again is excited anew by induction. The ring core then 

stores the fields up over time, exactly as the superconductor. 

Stricktly speaking it аге the atomic nuclei and in the end all elementary particles, which 

are aligning in the high field. Dr. Ning Li wants to artificially produce gravity, by 

directly influencing the quanta. With that she comes the phenomenon very close ^^. The 
possibilities of this effect nevertheless are very limited, since two percent more or less are 

not exactly much, and the dream of the complete cancelling of gravity or even inertia 
possibly stays just a dream. И stricktly speaking just concerns influencing the gravitation 

and not amigravitation! 


EI Discussion concerning the effect of closed field lines 
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Table 18.8 А: The interactions of closed field lines. 


Fig. 18.8 В: Test models of the "flying saucer" 


according to Viktor Schauberger. 


<i>: according to fig. 155, cases Sto 8 
<i>: O.Alexandersson: Lebendes Wasser; W.Ennsthaler Verlag Steyr, 1993, 5.103 
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188 Discussion conceming the effect of closed field lines 


1f we now direct our eyes exclusively to the lower half of fig. 155, in which the conse- 
quences of closed field lines are listed. Without the possibility of a direct focussing like 

for open field lines, the caused force effects turn out extremely small With that they are 

less suitable for an use of free energy. The considerations in that context rather aim at 
technologies to reduce weight, like they would be worth striving for for flying devices. 

1f we allege that here in the same way the force effects of magnetic H-fields exceed those 

of electric E-fields for three to four powers of ten. Then it will hardly play a role for the 

{force of weight of a body with or without additional electric charge, if its E-field lines are 

closed aswell ar are open. The increase in weight of an uncharged body only will have an 

effect in the third till fourth place after the decimal point. Seen so in the case of the 
gravitation it primarily concerns an effect of the magnetic field, more strictly speaking the 

еа af closed magnet field ines (chapter 6). 

Tf one succeeds in influencing these magnetic fields for instance by the influence of 
extremely strong fields of a superconductor, then also the gravitation will change, as has 
been shown (chapter 18.7). Lets imagine, in the case of a systematic procedure we would 
succeed in a perfect influencing, for which na component of the -field lines points into 

the direction of the centre of the earth anymore, then an uncharged body would only have 

one tenthousandth of its original weight, whereas a charged body actually would weigh 
nothing anymore. This state of the weightlessness supposes that а E-field pointers point 

into the direction of the centre of the earth or diametrically in the opposite direction, since 

E- and H-field are standing perpendicular to each other. Unfortunately such а field 
distribution technically hardly сап be realized and so the „flying carpet” furthermore 
remains reserved to the fairytales. 

An effective reduction of weight of planes and other flying objects however seems by all 

‘means feasible, and so slowly the numberof research facilities increases, which more or 

less officialy have a critical look at the cancelling of gravity and the levitation. The 
theories on which they are basing, however often sound very bizarre and moreover are 
completely unphysical. Maybe a look at the distribution of field lines, as proposed here, 
helps to get further. 


In the case of the levitation, which occurs strictly speaking only in the case of oscillation 
for closed field lines, resonance again plays the crucial role for the coming about af the 
interaction. In connection with neutrinos the resonance can serve less the collecting; we 
rather need it for the materializing, for the production of mass, charge and energy. 

For the artificial production of a levitation either a mechanical oscillation in the atomic or 
molecular domain is needed, like for instance is produced by а rotating water molecule, or 
а resonant oscillation of size takes place by use of electrostrictive or magnetostrictive 
materials, Ше pienerystals or oscillating quate 

In this context surely is of great importance that also the temperature could be identified as 
а particle immanent oscillation of size (chapter 8.3). Thats why besides a cold materiali- 
aom or cold fusion also exists, at least theoretically, the possibility of a hot materiali- 
тай or hot fusion. 


EI Concerning the determination of the stand of today's energy technique 
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Fig. 18.9: The increasing number of free energy inventors." 


<i>: only the inventors mentioned in the text are entered. Literature for that 
А. Schneider: Energien aus dem Kosmos, Jupiter- Verlag (1994), 5.77 
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18.9 Concerning the determination of the stand of today's energy technique. 


An analogy to the production of matter forms the production of light. At high temperatures 
as is well-known is formed thermal light and at ow temperatures cold light, the discussed 
luminescence. An oscillation of size of the light source in all cases of the formation of 
light is the cause, be it as an electromagnetic wave or as photon vortex, be И in whirled 
water or as sonoluminescence. We at last see ourselves put in a position to understand the 
various light phenomena as something which is related 

‘The сай for new energy carriers and an ecologically compatible energy technology can't 

be ignored anymore. The number of inventors at present increases fast (fig. 18.9). Itis 
legitimate and worth recommending, to observe for this purpose first of all nature, how i 
solves its energy problem. Doing so we should realize that in contrast to the technology of 
today no combustion and no explosion takes place, but rather principles of a cold fusion 
and of an implosion as a result of contracting potential vortices are being used. Actually 
nature may point the way ош of the energy technical dead end. We only have to accept the 
offer, be open and show being ready, to invest in the development of methods in 
accordance with ate. 

Directed at the address of the distributors of supporting funds for energy research the 
claim in plain English reads: to grant no money anymore for ecologically harmful 
concepts, like nuclear fission or for not understood and not realizable developments like 
hot fusion. to immediately stop the fruitless works and to provide the money for an 
ecologically compatible energy research. 

Immense saving potentials moreover are found in all domains of physics, where instead of 
costly experiment just as well the things could be calculated with an usable theory. To 
check the theory then only few experiments would be necessary. After all all important 
discoveries have come about in this manner. Nobody should think, he had understood a 
maner, once he has filled himself up with sufficiently much measurement data. 

The root of the evil lies already in the education, where students of physics want to 
understand everything and therefore are trying hard to grasp with their view and hands for 
everything. Abstract thinking or mathematical derivations however are too uncomfortable 
for most; they have the erroneous opinion, understanding (German: begreifen) would have 
до do more with grasping (German: greifen), and for that the head after all can't be used. 

Опе reason for this development can be seen in the relativistic point of view of Albert 
Einstein, who proceeds fom the assumption of a subjective observability and has raised 
the relativity between a physical principle and the observation to the basis of physical 
thinking. The arrogant motto prevails: what 1 can't observe with my sense organs or 
register with corresponding gauges also isnt physics, but esoterics or parascience. 

But if we want an ecologically compatible technology, then this can't be reached with this 
point of view. Then we oly hinder ourselves with our own arrogance and intolerance. We 
have to leave the erroneous quantum physical way and again learn to think abstractly by 
taking up tried and tested principles of classical physics. An objective point of view forces 
us to register the phenomena, which lie outside the observable range, with mathematical 
MEANS (see chapter 13). Only if we have leamed that, we will understand and realize the 
true relations in physics! 


ES Concerning the rating of experimental physics 
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19. Own experiments. 


The opposite of the theoretical considerations form practical experiments. If we want to 
register and understand physical and natural scientific phenomena, then we shouldn't 
entirely forget the aspect of handicraft. Doing so it cant be avoided that it goes on very 
personally, if about the laboratory work is being reported, not even thon, if the 
experimenter is at pains to exclude every influencing of the carrying out of the experiment 
and the result. After all does anyone have to execute the experiments himself, since a good 
sceptic anyhow only believes, what he has observed with his own eyes. 


19.1 Concerning the rating of experimental physics 


‘There already have been scientists, who have requested to reject a measuring technical 
determined result for the case that textbook physics doesnt produce it. This attitude even 
today stil is taken by an uncounted community of believers of science, entirely after the 
moto: "Nature Kindly has to fit in with the dogmas of theoretical physice! 


This wrong thinking is reflected im the scientific journals, which reject to print 
discussions. Controlled by a tester board, which only has the task to prevent dissenters 
from the publication of their ideas, they are the sad proof, how widespread this erroneous 
attitude today is in the university scene. 


Actually solely the scientific experiment shows us the physical reality! The theoretical 
models, like the here presented vortex model merely should help ta understand nature and 
its laws. The representatives of theoretical physics are in the role of a helper and that 
requires modesty and openness. 


For the case that a professor of theoretical physics imposes a pledge of secrecy on an 
experimenting colleague, if this one wants to report publicly about his amazing tunnelling 
experiments, then the public nevertheless should have the right to find ош, if a tunnelling 
experiment reveals speeds faster than light, even if it doesnt suit the theorist and Ве in 
inappropriate arrogance only should consider the experimental physicist as his assistant. 


1 universities only аге occupied with preservation of property and the industry only with 
the increase of is productivity, И future research consists of hiding public research funds 
internally in such a way that nobody realizes the fraud of support and in reality nobody 
thinks of the future anymore or wants to work for i, then we will be able to observe how 
discoveries and inventions migrate from the industry and the universities with their 
controlled central organs and increasingly will take place again їп garage, cellar, solitary 
study room or in privately organized circles. 


ES The charge amplifier from the workshop of handicrafts 
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Fig. 19.2: Wiring diagram of the self-built charge amplifier 
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192 The charge amplifier from the workshop of handicrafts 


15 connection with my vortex theory in this book ime and again clues to experiments can 
өе found Lam aware of their importance and 1 always, to verify my theoretical working 
ош, have accompanied it with practical experiments. Doing so not the proof, which can be 
published and reproduced by anyone at any time, stood in the foreground. With the 
experiments in my workshop of handicrafts 1 only wanted to check for myself, if my 
derivations still can be verified. 


‘Consequently was at first done without a publication in the first and second edition of the 
second part concerning the "electromagnetic environmental compatibility". For the 
addition of the here presented chapter about own experiments from the third edition there 

эге several reasons: first; 1 have been asked for it by several readers, second: from every 
‘experiment is coming a piece of physical reality to meet one and third are here latent some 

useful ideas and approaches which get us somewhere. 

Of course cant be read much from a handicrafts self experiment, but perhaps one or 
another reader, who has beter laboratory technical possibilities at his disposal than me, is 
Stimulated to carry ош own experiments, 


то chase after the potential vortices in the air, 1 1989 at first have built together a charge 
amplifier. 1 connected differently formed antennas at the particularly high-ohmic 
difference input. Corresponding the in nature arising static electric field a tension voltage 
Should arise between both antennas, which my gauge should amplify and indicate on a 
moving col палит. 

‘Tobe able to register local changes, a measurement cycle is gone through, which periodi- 
cally is repeated: It starts with the measurement time, during which entirely by itself 
between both antenna а charge is building up. The value afterwards is stored analogue in a 
Sample-And-Hold link and displayed by means of a moving.col instrument. Then the 
input clamps are short-circuited, the antennas again discharged and the game starts from 
the beginning. 


Measurement time, zero and amplification can be adjusted at the device (fig. 19.1) 
Whoever has fun to rebuild it, finds the by me realized wiring diagram in fig, 192. 


Ie is te 1 did realize other designs, but technically the here shown design proved io be the 
most useful solution. 


эм Interpretation of the observations with the charge amplifier 


Fig. 19.3: The bath tub drain vortex; 
shown is a tidal vortex near St. Malo." 


E Photograph from ihe magazine Life’ of 47.1969, resp. from: 
HJ. Lugt Wirbelstomung in Natur und Technik, Seite 371 
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19.3 Interpretation of the observations with the charge amplifier 


"The practical use of the device at first proved to be extremely difficult, because the pointer 
seemed to perform a wild dance. At a more close look 1 however could make exactly those 
observations, which hd soughi-for as poof for the existence of potential vortices. 


First did find confirmed the known high field strength. We after all live between the 
ionosphere and earth's surface right in the middle of the dielectric of a "spherical capaci- 

tor". Because the values of the electric field reach very much closer to the maximum 
value, which is lethal for living beings, than the value of earth's magnetism, 1 did draw 
from that the conclusion that biological effects primarily can be expected from the E-field. 


1f the E-field, as Maxwells field theory specifies, actually would be rotational, then we 
would be dealing with a gradient field. My device would have to display everywhere to a 
large extent the same value. But that was not the case. 


Maybe the building is responsible for the chaotic display and the wild swings of the 
Pointer, so 1 thought. Doing so 1 had thought of the auxiliary explanations of the high- 
frequency engineer about so-called reflections in closed rooms. Therefore 1 stormed with 
the gauge, which had gone wild, into the opem air and walked different ways, which 
should have been reflection free, but the picture stayed the same. In any case the E-field is 
anota gradient field. hoo find ou. 


Following I could what required much patience, find certain places, at which for the same 
‘movement from the same direction could be seen a reproducibility of the swing of the 
pointer, it even could be arbitrarily often repeated. 1 marked the point exactly. Then tried 
To move the device from another direction towards the marking and had to find ош that the 

point had moved away. 


1 Lsitin the bath tub in the evening and pull the plug, then T each time am enthusiastic 
about how sensitive the drain vortex reacts, how I can send it from ane corner into the 
‘other by the snipping of a finger without it falling арап (fig. 19.3). Doing so one easily 
can imagine with a bit of phantasy how difficult, yes, almost impossible it would be to 
‘measuring technically register the vortex for the case that we could not see it. The gauge it 
is true would display violent wave movements, But a reproducibility we would not be able 
to obtain, exactly as for my self-buile charge amplifier. 


Now 1 knew that the by me at 2.1.1990 at first purely theoretical derived potential vortex 
actually exists as vortex of he electric fel 


EI High-tension experiments in the laboratory for performance electronics 
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Fig. 19.4: Wiring diagram concerning the Kirlian device.<i> 
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bs Elektor, Fachzeitschrift fur Elektronik, Mai 1977, S. 22-25: KirlianfotogealV 
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19.4 High-tension experiments in the laboratory for performance electronics 


At first the students of electronics, with which 1 had to do daily, were infected by my 
discovery. With true enthusiasm they soldered together one circuit after another, In my. 
laboratory something like a mood of senting out could be felt, Опе student brought along 

and old ignition сой of a motor vehicle, then the control circuit for it was built, plexiglas 
organized, an aluminium plate glued under it and the whole box dragged into the 
photographical laboratory ^ Three students made a detour along the outside grounds of 

the polytechnic and picked the necessary visual aids of tees and bushes. 

Following the leafs were laid on photographical paper and by means of the self-built high- 
tension generator charged to 20000 Voll. Doing so at all edges and particularly at the tips 
of a leat corona discharges arise, which expose the photographical paper. We then 
developed the photographs ourselves and discussed the resus 


The indication, for a second photograph the whole leaf would appear even И half the leaf 
is tom apart after the first experiment and only one half is put on, occupied us in 
particular. Eventually we didit put om a leaf at all in the second experiment and found out 
that nevertheless the leaf put om last became apparent on the photograph. Now only one 
physical interpretation was possible: The potential vortices of the leaf simulated by high- 
tension still were im the plexiglas disc in weakened form! Here they swirl further and 
under high-tension furthermore produce corona discharge impulses. 


Now also the students were convinced of the existence of the potential vortices. 


This experiment stimulated the brain cells of the entire team: If potential vortices under 
high-ension cause electric blows, since the corona discharge is nothing else, then in this 
way the local vortex distribution in space should be measurable? One student immediately 
got down to work and build from the horizontal diversion unit of an old television a high- 
tension generator with an adjustable spark gap. Following he walked with his flashing and 
crashing device all through my laboratory and others walked with him and dragged the 

‘gauges behind them. But to their big disappointment they were not able to see an influence 
dependent on place. 


Then it suddenly was clear for me: It would have done the students well, if they before 
would have had а bath and observed the drain vortex, "it suffices the famous wing stroke 
of a butterfly", I explained my team, "and instead come up with this infernal machine and 
chase away all the vortices, which we actually want to register ”. We had to realize that as 

а rule phase of disillusionment follows the euphoria. 


А>: Klekuor, Fachzeitschrift fur Elektronik, Mai 1977, S. 22-25: Ki 
dig. 19-4 shows the wiring diagram and Па, 195 А the sef-bult device. 


<i>: The Kirlian photographs from the darkroom of the polytechnic are shown in 
fiis. 


fotografie: 


EI Measurement of dielectric capacitor losses in the HF laboratory 
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19.5 Measurement of dielectric capacitor losses in the HF laboratory 


My convincing work clearly was shaped more complicated with my professor colleagues. 
Most pretended t understand nothing about it and kept themselves ОШ. 
But there also are exceptions. „something like that has never been there at our polytechnic, 
that a colleague puts forward an own field theory "a physicist colleague remarked after 

my lecture public to the polytechnic" at 371990 and meant, that must be celebrated. He 
festively let me cast my eyes in his store room, got out a few bottles of wine, which then 
some of my colleagues of physics emptied with me in their official room. Doing so we 

Small talked about the sense or nonsense to fix on the education of physics ta the Coulomb 

charges. 


The head of the high-frequency laboratory showed likewise impressed. At last he now 
knew, why capacitors at microwave frequencies can become so hot that they solder them- 
selves out of the circuit by themselves and can fall out, why PVC-films can be welded 
With HF, ec. „We have to prove that not the dielectric is to blame, as stands in the 
textbooks” he came towards me. 

At least following my idea potential vortices are the ones, as 1 expressed myself, which are 
behaving dual to the eddy currents. It concerns vortex losses, thus а physical phenomenon: 
Eddy currents now can be damped as is well-known, by for instance sheeting the iron 
circuit for engines and transformers. The insulation between the sheets prevents the 
formation of eddy currents in that direction and the degree of effectiveness increases. 

T would suggest, told my colleagues, „to "sheet" a capacitor in а dual manner and to 
measure the losses". Because eddy current losses increase with the square of the 
frequancy, we picked microwave frequencies. In the HF-laboratory a card with an L-C. 
resonant circuit was made, we should be able to quite precisely determine the losses by 
means of its quality. The inductance was formed as a microstrip line and for the capacitor 
a socket was planned. 

"The carrying ош of the experiment consisted of using single layered ceramic capacitors, 
so called trapezium capacitors, with a vapour deposited silver coating on both sides as а 
package and to measure the quality of the resonant circuit as a measure for the dielectric 
losses: According to the rules of duality the dielectric (as nonconductor) thus corresponds 
to the permeable transformer sheet (conductor) and the silver coating (conductor) to the 
sheet insulation (nonconductor). In а second experiment the silver coating now was 
removed and the same capacitor material measured at identical conditions this time 
uncoated. Will the losses increase or isn't changing anything? 

Tension and nervousness suddenly could be felt, even among the students, who followed 
the experiment from the second row. All looks were pointed at the monitor of the network 
analyser, on which slowly the bell-shaped curve of the measured resonant circuit quality 
became apparent. The result was surprisingly clear. 1 first looked at my colleagues and 
then at the students and had to realize that all eyes were pointed at me. The first 
measurement was a bull's eye! The vortex losses "uncoated" were considerably larger. 


ЕК Meyl: Die mangelnde Dualitat der Maxwallschen Gleichungen with 
contributions concerning the theme of magnetic space poles, the mathemati- 
cal calculation and the technical-physical interpretation of newly discovered 
potential vortices. Invited by the rector of the FH Furtwangen at 3.7.1990 


400 Microwave oven for testing in the laboratory of electrical engineering 
= experiment 1: quality of resonant circuit with coated capacitors 
rom a series of 5 separate experiments averaged: Q = 48 


+ experiment 2: silver coating removed with diluted nitric acid 
possibly the acid has damaged the dielectric: Q=8 


= experiment 3: silver coating polished off mechanically. 
ow quality means high dielectric losses! averaged: Q = 28 


E] nce frequei 

+ resonance sharpness Q= UM: 
(тойу numen БАА Resonance frequency 
at a resonance frequency 10 of approx, 400 MHZ. 


Versuch | 
Versuch 2 
Versuch 3 


o 10 20 30 49 50 609 
Quality number Q of the L-C resonant circuit. 

the dual sheeted" capacitor has the lowest loses, 

the resonant cireuit with that the highest quality (experiment 1). 


Fig. 19.6: — Measurement of the dielectric capacitor losses 
over the quality of а resonant circuit in the 
HF laboratory at 11.06.1990. 
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Fig. 19.7: Measurement curve of the water temperature over 
ume 

at 22.10.1996 in the electrical engineering training 

Observation: for the microwave oven the container despite the "after cooking- 
eect 

Тетайп colder than in the case of a hotplate. Sensor: PT 100, 
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19.6 Analysis of the measured capacitor losses 


First of all the colleague spontaneously prompted a common publication. 


But а certain disillusionment had to await ws, For the next measurement hardly а 
differemce could be detected, We varied the contacting and removed the silver coating- 
‘once with hydrochloric acid, once with fine sandpaper. Every measurement we repeated 
umpteen times and in the end had to draw the conclusion that the results for our somewhat 
unprecise construction fluctuated extremely. 


Averaged over all measurements and methods, indeed a reduction of the dielectric losses 
for alayered capacitor resulted, but at a critical consideration of the errors the results 
seemed to "drown" in the mean variation. In the opinion of my colleague the visible trend 
‘wasn't sufficient to convince dyed-in-the-wool sceptics, whereupon he withdrew with the 
indication, 1 should try at the people of microelectronics, they more likely would be 
capable to reproducibly gain control of a layered construction. 


“The experiment at least let a legitimate chance open that the vortices of the electric field 
actually exist, and in the case of the delectric losses of a capacitor it concerns vortex 
p 


197 Microwave oven for testing in the laboratory of cl 


ical engineering 


‘Volunteers first” was said at 22.10.1996 in the electrical engineering practical training 
and two students got down to work. 1 had brought along from our kitchen the microwave 
‘oven, а portable immersion heater, a kitchen stove plate and different containers. In the 
laboratory of the polytechnic 1 in addition had got hold of a Bunsen burner. In the sense of 
the "Stiftung Warentest" (institution to protect consumers in Germany, note of the 
translator) it concerned the question for differences in heating water; or following the 
public discussion, is cooking with gas more healthy than cooking with the microwave 


We wanted to know. So we cooked water, filtered by inversion osmosis, once with the gas 
burner. once with the hotplate and finally with the microwave oven. Switched off always 
was at the same moment at the same temperature, and the cooling down curve was 
recorded with an x-t-time recorder (fig. 197). 


Between gas and electric cooker virtually no difference could be detected, but the 
microwave oven at switching off sill showed an odd temperature increase. I already had 
remarked this earlier, И one takes a water glass ош of the microwave oven, then the water 
‘again really bubbled off, although the container itself had remained relatively cold. И one 
on the other hand takes a water pot off the gas cooker, the water suddenly stops cooking. 
From where comes this difference, which also the experiment could confirm? 


I: A result of my dual way of looking at the vortex losses is the representation 


w Microwave heating by decay of 


A: damped wave equation: 


na m 
(wave) + | (vortex) 


B: open chain of reasoning in the physics of electromagnetism: 


‘Sect ld strength Faraday's nw of induction Potential density 


relation 
not provable! 


Fig. 19.8: Contribution to the discussion about the impossi- 
bility, to prove, according to scientific methods, in 
a chain of reasoning (A-B-C-D) the last link (D-A), 
which closes the chain, 
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19.8 Microwave heating by decay of vortices 


has to concem a storing effect. In the case of an normal cooker ће heat transfer takes 
place by convection, In the case of a microwave oven we however are dealing with an 
electromagnetic wave, 

But in the wave equation nothing can be read about heat; here merely vortices can be 
found as a damping term (fig. 198 AJ"! Therefore as the only possible Interpretation is 
left that the microwaves roll up ta vortices to fall арап themselves after a certain time. 

Only at the vortex decay heat is formed. 

"The irradiated microwave power according t that is stored over a longer period of time as 
vortex in the water and the food. The vortex decay takes place according to an e-function 
‘with the calculated relaxation time constant tau" 


From the circumstance that particularly water is heated up in the microwave oven despite 
the small electric conductivity but with high dielectricity, I infer that it has to concern 
mainly potential vortices, from which a biological effectiveness can be expected. The 
question И this should be valued positively or negatively, I have to leave up to the doctors 
and therapists. At least physically seen a difference is measurable. Thus a vortex decay 
ill occur for а meal prepared in the microwave oven even if we already have consumed 


Conclusion: 1 wish all: your health! 


Ви what do I write about vortex losses, И every sceptic knows half a dozen alternative 
interpretations. Inevitably I have to bear in mind that also the eddy current heating owes 
is acknowledgement only the circumstance of the discovery of the corresponding laws It 
Othm hadnt discovered his law and formulated it in the known form and instead the dual 
formulation would have been discovered, then we today would attribute the dielectric 
losses in a capacitor and in the microwave oven ta the potential vortices, in the case of the 
transformer however the material would be responsible for the heating and not eddy 
currents, for which there then also wouldnt be a theory (fg. 19.8 В) 


T actually is pure coincidence that at first Ohm's law and not the dual formulation had 
been discovered and acknowledged. But because both are equivalent, we also have to 
assume the correctness of both, even if the last link of a chain of reasoning A-B-C-D back 
from D to A in principle cant be proven anymore, since it already is explained by the 
chain A-B-C-D (fig. 19.8 С). 


There 1 thus had discovered a potential vortex, without a possibility for a direct proof of 
existence. For that the textbooks are full with auxiliary explanations, with which physics 
successfully cheats past this important field phenomenon. 1 was frustrated, There had to be 
a way to measuring technically register the vortex in some way. 


Er Fundamental Weld equation 19 ® fig $ or equation XL fig. 53 
<li>: Relaxation time constant: see equation 10 in fig. 5.1 or fig. 8.1 


ам “The Tesla сой from the workshop of handicrafts 
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Fig. 19.9: Proof of scalar waves with the Tesla coil.” 


<i>: The inverse use for a high-tnsion transmitter according to fig. 9.1 
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199 The Tesla coil from the workshop of handicrafts 
1 again retired in my workshop of handicrafts and wound flat coils or 1 pondered in my 
study over Tesla books. 1995 from several sides my attention had been drawn to the 
circumstance that the inventions of Nikola Tesla can be organized in three categories: 

The first third has made him world-famous. It concerns the rotary field theory, the 
asynchronous engine and the today normally used alternating current technology, which 
we owe him. 

The second third concerns technologies and inventions, which were rediscovered by other 
people partly only years later or even were only pinched and distributed as novelty under 
another пате. Electron microscope, superconduction, electrolyte capacitor, fluorescent 
lamp, fuse. coaxial cable and a lot more count among tht 

The last third however concerns inventions, which until the day of today stil rent 

understood and await their scientific explanation and technological use. Tesla himself 

called these achievements his most important inventions, but still owes us a scientific 

explanation. The scientific world also hasn't got a theory ready and doesn't know to do 

anything with it. Public research doesn't take place or is prevented by lobbyists. 

What remains, are tinkerers of various educational background and qualification, who are 
trying hurd to comprehend ihe buried experiments of Nikola Tesla off their own bat in the 
garage or in the hobby cellar. 

Tii like one of these, by winding one winding after the next from the inside to the 

outside, Then 1 soldered an antenna wire at the inner end of the flat coil, which 1 in Tesla 
manner connected electrically with a spherical electrode hung up under the ceiling. 
"The opposite electrode should be connected to the outer end of the winding, it is said, and 
the distance between both should be as big as possible. If namely an electrode just is 
collecting, then the opposite electrode is repelling the same space quanta. According to 
Tesla's recommendation 1 did use the earth as opposite electrode and for that tapped the 
central heating or the grounding of the foundations. 

To take signals only one to two windings as secondary winding were necessary. 1 
connected them with an adjustable air capacitor from an old steam radio to a frequency 
determining parallel resonant circuit amd looked at the taken tension voltage at the 
oscillograph (fig, 19.9), 

{il had problems with the statement of Tesla, the coupling had to be made loose. Thus 

the question is asked, how loose? T after that organized two toilet paper rolls of different 

size, (after the toilet paper had been used, naturally) and pushed them into each other. The 

smaller toilet paper rol! carried on the gable-end the flat coil as primary winding of the air 
transformer and the bigger one the coupling сой. Now by shifting апу wanted degree of 

coupling could be adjusted to (fig. 19.10) 

1 was astonished myself. Tesla actually was right with his discovery of the scalar waves. 
With my arrangement they can be clearly distinguished from the Hertzian waves. 

The following procedure is recommended: 


am Biological effectiveness of the Tesla сой 


айвы capacitor 


Fig. 19.10: Тһе experimental configuration 
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First of all 1 seek a source of interference with the adjustable capacitor and tune to 
maximum amplitude. Thon I change the coupling and further optimise in this way. И now 
the amplitude again decreases from a certain point while approaching the coupling сой, 
then it concerns the sought-for longitudinal waves. If namely the coupling is too tight, 
then the received vortices again are driven away by the effect back on the fiat сой. They 
male vay 

[Atlas T had found а method to catch the vortices in such а way that they not immediately 
тап away" from me again. At once I presented them in the technology centre in St 
Georgen. In the time following improved the technology further and further, used bigger 
toilet paper rolls and eventually even turn up garbage cans, 1 varied wire length, wire 
diameter and the sense of winding (fig. 1910). 


1 had very different success. Sometimes, if at the same time in my workshop of handicrafts 
the radio worked, i would look as if the received signal would synchronize with the sound 
waves. Both are longitudinal waves afterall. With transverse waves something like that 
‘would be unthinkable. 

One moreover could observe, how a resonance builds up: first slowly and then faster and 
faster, so that 1 sometimes got terribly afraid. Several times we had to repair our 
oscillograph, after the protective diode at the input amplifier had blown, and that for 
signals of 50 to 100 millivolt 

That was entirely impossible. Only individual spikes, which were too fast to be seen at the 
screen, could be to blame, In the case of distant thunderstorm activity 1 obtained maximum 
‘ales of more than half a Volt. After that undamped the grounding as fast as possible, 

so that no lightning would be caught, since 1 didnt have the intention to bum off my 

workshop. 


19.10 Biological effectiveness of the Tesla coil 


Also the biogical effectiveness of the Tesla radiation 1 could impressively prove with 
this device. 14061997 a woman, who called herself extremely electrosensitive, 
participated in the weekend seminar about electrobiology, which 1 took over from Prol. 
H.K. Konig (TU Munich) after his death. That 1 wanted to test. 

1 hung up my device in the lecture auditorium and installed the oscillograph in such a way 

that all could see t. The voluntary test subject however could see neither the public nor 

the screen. One person every 5 seconds said "now" and the female candidate should sa, if 

1 had clamped or undamped the grounding, if therefore scalar waves were received or nat, 

Altera training round ber proportion of hits was ling at 100 percent 


According to her statement she could fel it. A further test subject achieved even at the 
back of he room with a pendulum the correct answer. 1 myself was surprised by this and 1 

already have repeated this experiment several times with different success. It without 

doubt depends on the sensitiveness of the test subjects. Every person after all reacts to 

other signals 

What however has astonished all participants and cant be emphasized enough at all, is the 
Circumstance that it in this case concems а receiver and not a transmitter! 


ав ‘Wrestling for measuring technical insight in the transfer centre 


(DC-50MHz) 
Differential sampl 
LeCroy APO32. 
(Attenuation 
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idle power: (with 
receiver) 223m 
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power output: 


Fig. 19.11 А: — Measurement record for scalar wave transmission line 
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19.11 Wrestling for measuring technical insight in the Transfer centre 


Inthe central question who should be believed more, the famous experimental physicist 
Nikola Tesla or his critics, my experiments with the Tesla сой were the visible proof that 
we have to take Tesla's statements seriously, Now not only at myself, but also at the 
students of the polytechnic and the colleagues of my Transfer centre a true Tesla euphoria 
broke ош. 

In every free minute ће patents and original writings were studied, which 1 had myself 
send from the Tesla Society in Colorado Springs in the USA. in particular my trainees and 
diplomands developed a incredible ambition in making а historical Tesla concept work, 
They built a whole series of various high-tension generators. In the laboratory one could 
hear crashing and there was a smell of ozone. 


22.1.1998 at a presentation of the works for a degree the candidate looked after by me 
‘very proudly held a fluorescent lamp in his hand, which in the field of his self-built high- 
tension generator glowed even without any wire connected, entirely according to the great 
mode (fig. 17.10). At all efforts we however laboratory technical weren't able to reach 
tension voltages of above 511 000 Volt But at this tension voltage the actual Tesla effects 
actually start! 


Perhaps it was tough luck, but possibly also a chance that we in the laboratories, which 
had at my disposal, were forced to work with lower tension voltages and that meant that 
же gradually had to beak away from the Tesla designs. 

Moreover we hadn't at our disposal the precisely controllable spark gaps, which Tesla had 
developed and used. If one wants to obtain an if possible high tension voltage change 

(uid) for an interaction with neutrinos, then according to todays technology 
considerably more favourable concepts are offered, for instance with hard switching 
PPower-MOS-Transistors. 50 Kilovolt per microsecond were to meet. 

Therefore we changed the technology and worked from now on with fast semiconductor 
switches. From the laboratory radio now only a hissing and crashing came out of the 
loudspeaker, if our experiments were running 


At 12.10.1999 we for the first time succeeded to build up a transmission line for Tesla 
radiation. Doing so the transmitter and receiver were situated in different rooms of my 

transfer centre. The transmitter coil was operated in self-resonance and fed only from a 

small function generator with 10 Vol. But if the diplomand held a fluorescent lamp near 

the spherical electrode, then it started to glow! 

Following 1 observed at the oscillograph the signal of the receiver coil, which as well was 
operated in resonance. If the diplomand switched off the transmitter, also no receiver 
singnal was present anymore. But if it concerned radio waves according to Hertz or Tesla 
radiation, with that sil wasnt answered 

Therefore 1 prompted still another experiment. This time the colleagues observed at the 
transmitter the signal at the funcion generator, while 1 undamped and again clamped the 
receiver. The shouting with joy from the adjoining room indicated that it had been. 
observed, how the receiver reacted upon the transmitter and both are in resonance with 

each other. Such an effect characteristic for scalar waves, is a radio technical 
impossibility! In the case of radio with Hertzian waves an effect back from the receiver 

‘on the transmiter в unthinkable by principle 


E Neurinolysis, the alternative splitting of water. 


Fig. 19.11 B: Scalar wave transmission line according to Tesla 
їй: M Andreson (diplomand), author (TZ-head), Dip Ing M.Rehm (project leader) 


In the next step we let glow the famous itle lamp on the side of the receiver. As а 
consumer served a small light-emitting diode, of which the light intensity remained 
"unchanged in the case of resonance. To prove this, we placed the receiver on a carriage 
and rolled the corridor in the TZ up and down with it. If he receiver was only slightly out 
of tune, then from the then arising fluctuation the standing wave nature could be observed 
perfectly. 


With the setup it can be demonstrated well, how the law of the square of the distance, of 
the decrease of the field strength with the square of the distance, known from radio 
technology hasnt got validity anymore for scalar waves. Very clear also was the energy 
transmission of scalar waves ош of a closed Faraday cage 

Inthe end we have determined the degree of effectiveness of the scalar wave 
transmission line. An output power of 49 mW resulted from the measurements of the 

current and tension voltage for a loading of the receiver with a 100 Ohm resistance 
Simultaneously the power taken up by the transmitter amounted to 233 mW. If we 
however subtract the idle power consumed by the transmitter from this, and that was 
determined to be 223 mW for switched off receiver, then actually only 10 mW are 
available for the wireless energy transmission, The degree of effectiveness according to 

that would be 430761 

1f we here really have obtained an over-unity of 49 then the receiver must have collected 
along free space energy, or did some pars evade our power measurement? The sceptics 1 
recommend an own rebuild, since alone the proof of the scalar wave properties inevitably 
has to lead to every Maxwell burdened HF technician breaking with the old belief 


19.12 Neutrinolyss, the alternative splitting of water 


Free after the plans of Stan Meyer we filled diverse containers with water and let it 
‘crash. If then bubbles raised andit got exciting, we changed the frequency and exactly 
paid attention to the effect remaining the same or if И increased as well with increasing 
frequency, thus if we only watched a classical electrolysis, or already the wanted 
'neutrinolyse", as we were accustomed to term the splitting of water in its parts under the 
Influence of neutrinos in the laboratory. Typical for that is а bubbling and "cooking of the 
actually cold water produced by the rising gas bubbles (fig. 19.12). 

We also have reversed the principle. Doing so we have switched the container as neutrino 
receiver and measured the forming charge carriers. The passive system proved to be really 
moody. On the one hand tension voltages of several hundred millivolts at a load resistance 
of 10 megaohm can be realized, on the other hand the charged gas particles and the as 
Secondary reaction in the water set free ions continually change the electric conductivity, 

so that the cause ta be measured, the neutrino radiation, hardly can be reproduced on the 
displayed result. The water hence has to be changed more often and also the developers 
found themselves between jubilation and disillusionment subject to continually changing 
feelings, 


Жї: A. und 1. Schneider: Neutrino-Power - Energie aus dem Kosmos, Bericht zu 
Vortrag und Demonstration des Autors am 25.1199 im Villingen, NET- 
Journal 12/99, S. 4-6; Interview mit Prof. Dr-Ing. Konstantin Meyl: Durch- 
bruch in der Freien-Energie-Forschung, NET-Journal 13/99, 5. 7-8 


m Millions of voluntary est subjects at 11.8.1999 


Fig, 19.12: 
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Neutrino radiation from the sun 
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Fig, 20.1: Course of the neutrino radiation focussed by the 


оп the occasion of the eclipse of the sun 
at the 11" August 1999, * 


concerning the calculation of the position of the sun at 11.8.99: 


at 21.6. after О days is |23.4°.c0s 0° = 23.4° | northern l 


at 21,9, after 92 days is [23.4°-сов 90° = 0° | = equator 
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ii Konstantin Mey Zur Brennglaswirkung des Mondes bei 
finer Sonnen- 


At 11.8.1999 the sun at noon stands above latitude 15.1 
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20. Cosmic experiments 


As long as no usable technical gauges are available, we should observe and study nature 
and all celestial phenomena. Here the scalar waves with all their properties are presented 

to us. That is valid in particular for the case that the cosmos makes an experiment with us 

and with the entire earth. Such a situation offered the eclipse of the sun of August 11 1999 

э an unique "bulk experiment” to which travelled millions of spectators, to participate in 

the cosmic experiment as voluntary test subjects. 

Му waming for possible influences proved to be absolutely justified afterwards, even if 
only comparatively few took note". In view of «rong changes in the EEG of individual 
{est subjects and a proven temporary acceleration of the rotation of the earth science once 

more stands before insoluble problems, 

То answer the open questions I want to start with my indications, which 1 have published 

in anticipation of the cosmic event of August 11°. Afterwards a revision and the attempt 

‘ofan interpretation from the scalar wave view follows, Perhaps this way leads to a reliable 
prediction of of earthquakes and other cosmic events. After that we perhaps know more 
bout origin, availability and further important parameters of the sought-for space energy. 


20.1 Millions of voluntary test subjects at 11 August 1999 


Astronomically seen, it concerns a harmless natural spectacle as it already was observed 
more often, if the moon glides between sun and earth and its shadow in broad daylight 
immerses parts of the earth in a dark night. The special thing about the eclipse of the sun 

of August 11 1999 however was, that the sun activity just strived for its maximum value in 

its eleven year cycle, and the orbital distance to the moon simultaneously reached a 
‘minimum value. In addition we must pay attention to the special situation of the angles 

(ig. 20.1). Due to the extremely rare constellation the area of complete shadow at first 

‘was larger and darker than normal. On August 11 it had a width of 110 kilometres, 

The sun besides the light also sends us solar neutrinos and for those the moon is 
transparent It with regard to them acts like a glass ball, which lets the light it is uue pass 
‘throug, but in doing s refracts it. The glass ball acts like а convex focusing lens, which 
focuses the arriving rays behind the ball in a focus. 

то slow down and collect neutrinos the moon it is true is too small, but it will be able to 
influence the flying direction. Very fast neutrinos, which run through the moon, hardly 
‘ill be diverted. The slow and biologically active ones however will be bent stronger. 

AL this point it would be of utmost imporance io know, in which distance from the moon 
‘the ays run together and combine into а focus 


<: Konsiamin Meyl: Zur Brennglaswirkung des Mondes БЫ einer Sonnen- 
finsternis, NET-Journal, Jg. 4, Heft Juli/August 1999, Seite 13-17 


an Model of calculation for the cosmic experiment 


‘The course of the focussed neutrino radiation at 
11.08.1999 Гог 48.4* northern latitude. 


Chis corresponds to the line Uim-Augsburg-Freising) 


calculation of the critical Latitude: 


minimum distance to the moon: r,* = 358000 km 
radius of the moon: Ra = 1738 km 

radius of the earth: — R= 6378 km (at the equator) 
length of the Tangente: Х = 3500 km/tan 33° = 5332 km 


Focussing without scattering on earth's surface Increase to 
Raín- 68 times, resp. with scattering to 
68 * 0.5* 0.8 = 27 times ће natural neutrino radiation! 
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For that we again bear in mind that neutrinos as particle radiation propagate in space in the 
sense of a plasma wave. Since the oscillation of such a longitudinal wave takes place in 
the direction of propagation, it neither knows а distinct velocity of propagation nor an 
upper limit. 

The sea of neutrinos in which we swim, is a combination of differently fast particles, The 

slow ones are bent stronger by the moon, with the property of a convex focussing lens, о 

that the focus should be looked for near the moon, whereas the fast ones hardly are 
diverted. Their focus lies further distant from the moon than the earth, up to the extremely 

fast cosmic neutrinos, which experience almost no diversion, because they, as a result of 

the Lorentz contraktion, аге small enough to tunnel through any kind of matter. 

IE neutrinos, depending on their velocity of propagation, have their focus partly before and 

partly behind the earth at an eclipse of the sun, then it comes up to a conclusive logic that 

There actually exist such, of which the focus lies exactly in the centre of the complete 
shadow on earths surface. But thereby the question is asked, which biological 
effectiveness these neutrinos have or which damage they bring about. 


20,2 Model of calculation for the cosmic experiment. 


More than a year ago the results of an international neutrino experiment have been made 
public. Thereby for the first time the order of magnitude of the natural radiation density 
Was recorded. after the detector before having been calibrated at an artificial source of 
neutrinos. As the perhaps most important result at night only half as much solar neutrinos 
could be detected as during the day with the immense Super-Kamiokande detector in a 
Japanese mine. With that the here taken interpretation, that eats core collects neutrinos, 
meanwhile even is proven experimentally! For that it has to interact with the particles and 
that means, it has to exert a force of attraction оп them. Thus the earth's core during an 
eclipse of the sun will further amplify the effect of focussing if the konzentrierte neutrino 
тау is directed on earth's core. This critical point we have to calculate (fig 22). 

The proportion of the radii of earth's core (3500 km) and the entire earth (6378 kn) results 
in the sine of the sought-for angle and that amounts to 33.3 degrees northern latitude. At 
August 11 moreover is added that at noon the sun with regard to the equator is standing at 
15.1 degrees, so that a first extreme focussing should be expected, if the centre of the 
complete shadow intersects latitude 48.4. This would be the case for the latitude of Ulm in 
direction Augsburg and Freising. 

Now we would like to know more about the amplitude of the focussed radiation, about the 
spatial extension and the period of time. Without concrete data material we have to 
proceed from several simplifying assumptions. I we therefore assume, 50% of the at earth 
arriving and biologically relevant neutrino radiation stems from the sun, which in the case. 
of an eclipse of the sun is focussed to 80% and scattered to 20% by the moon. If we 
further assume the focus just touches earth's core, then between Ulm and Augsburg а 
sphere of action of 50 km can be expected, within which the neutrino radiation on the 
average reaches 28 times the value of the natural radiation. The intense irradiation under 
these assumptions will last one minute. 
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Fig. 20.3: The spatial distribution in the case of focussing of 
the neutrino radiation by means of the burning 


glass effect of the moon on earth's surface. 
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Of course the calculated values only are valid to the extent, as also the assumed boundary 
values apply, After August 11 we know more about this cosmic experiment, about the 

spatial distribution and indirectly about the interaction with carts core, about the 
physical properties and the biological effectiveness of the at present available neutrino 
radiation. 


203 Physical technical consequences 
The neutrino radiation is a scalar wave radiation which, as mentioned, can be perceived by 
sensitive people even without aids. Who hasn't at his disposal this sensitiveness, is 
recommended a simple sep. 
For that one hangs up a fluorescent lamp, connects the one end with a piece of wire, as it 
were as antenna, and the other end is grounded. For a scalar wave radiation which 
increases fast, the lamp should start 1o glow by itself. Under big transmiting installations 
this method already has been successfully applied by many allotment gardeners 
thousandfold. 1 hence recommend all research scientists of eclipses to test themselves the 
possible field fluctuations in this simple way. 


From a technical viewpoint first of all the atomic reactors and their nuclearly 
contaminated waste will be concemed by a fluctuation of the neutrino radiation. In view of 
present eclipses of the sun an accident сап be expected less, since the neutrino radiation it 
is true for a short time reaches an extreme maximum, which averaged temporally and 
spatially over the whole event again is relativized somewhat. The relations shall be 
Clarified with an example (fig, 203). 

Whoever places himself in the centre line of the complete shadow on August 11, at first 
will detect a decrease of the neutrino radiation o 50 ta 60 percent, then а steep increase to 
2800 percent and from the summit again the whole backwards, while standing оп the earth 
he turns by under the moving moon shadow. The ring with half the radiation, which 
reaches us first, doesn't pose a problem since, as said, we only have half the radiation in 
every night. Some animals and plants as aresul erroneously will set out for sleep. 


The wave distribution one can imagine like that in the case of a pool, in which was thrown 
а stone, Вы we sill don't know the resonance frequency, for which reason the length of 

the cycle depicted in fig. 20.3 is chosen arbitrary. The actual deviation from the 
distribution given by nature is the peak in the focussed ray centre. Living nature must 

stand large fluctuations of the solar radiation, since every supemova sends us a relatively 

short batch of fresh neutrinos. Where we have difficulties is the question, how much 
fluctuation stil can be tolerated by mankind. 

The question for possible biological consequences is due to be dealt with in view of the 
announcement of a complete shadow tourism causing concem, as it is awaited for August 
1L At the incomplete state of knowledge about the properties of neutrinos, every trip to 
the complete shadow remains а journey into the unknown, 


"m Biological consequences. 


Fig. 20.4 A: Тһе course of the complete shadow for 
the ancient. 
eclipse of the sun at 28.5.585 В.С. 


Fig. 20.4 B: The course ofthe complete shadow over 
south 

Germany at August 11 1999 (grey) and the possible 
course of the focussed neutrino radiation (white). 
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20.4 Biological consequences. 


In the case of an eclipse of the sun effects on the biology, like problems with the heart 
among affected, at least cant be excluded. 1f the scalar wave density increases above the 
density which is normal, then this has a positive effect on the economy of energy, as long 
as the body is capable to regulate the amount taken up. If the regulatory process however 
should fail. then the risk of a self inflammation exists. Also straw bales and other organic 
and inflammable materials could thus go up in flames. 


But before that happens, first the information technical influence of the scalar waves will 
show. Here we have to expect a psychotronic influencing, which is showing in a limited 
ability of perception. History teaches us as ап example ^ that a by Thales of Milet 
predicted total eclipse of the sun а 20,5385 B.C. compulsorily has ended a battle їп Asia 
Minor between the Medes and the Lydians, because the soldiers apparently most literally 
had gone out of their mind (fig. 204 А) 


Actually all in connexion with the free energy addressed phenomena are conceivable. 
fom the "neurinolysr" up to the acceleration of the radioactive decay. It would be 
understandable, if in a water glass bubbles should rise, even if no carbonic acid is 
contained in the water at all. After man not having at his disposal а sense organ for his 

own energy source, the brave in the complete shadow of an eclipse of the sun are 
recommended smaller technical experiments and observations. The cautious however will 
avoid the area from the start 


As counter movement to the complete shadow tourists there will also be refugees, who 
believe in the predictions of Nostradamus, who in his quatrains has predicted a messenger 
of fright over Europe for 11.1990. He mentions Lyon, Ulm and Moskau, which actally 
Jie on online 

The line of the complete shadow however will run under another angle from Plymouth in. 

South England over Ulm to Bukarest and further into Turkey. Maybe Nostradamus wasn't 

a clairvoyant at all, but merely a good calculator, or he knew someone who could calculate 
excellently, after all he has indicated the ime and even Ulm эв the centre correctly. Apart 

from the small angle error, in addition the direction is correct (fig. 204 B). 


‘Worth paying attention to also is, that he contrary to his habit here gives a concrete date 
which astronomically can be calculated unambiguously, that he simply skips the numerous 
eclipses of the sun of the past and only points to the one of 11.8.1999, which runs 
crossways through South Germany. Extremely sinister are his forecasts, which mustn't 
‘commented on further, since he speaks of "Mort et Tomb, of death and grave 


TT: Merodor: Historien, Kronars Taschenausgabe 224, 5. 33 (ЕГ page 586 and the 
modern misinterpretation note 9 on page 754); further sources: dv-Ailas zur 
Weltgeschichte 5. 45; resp. Propylaen-Weltgeschicht 1, S. 168. 

ii»: Michel de Notredame (1503 bis 1566), Mathematiker, Astologe, Leibarzt von 
Konig Karl IX: Centuries (1558) X, Vers 72 
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Fig. 20.5 A: The total eclipses of the sun of 18.4.1539 


and 
21.8.1560 


Fig. 20.5 B: Under the impression of the last two eclipses of 
the 

sun over Europe death and war play dice about the 
fate of mankind during the eclipse of the sun of 
duo 


EI Werner Rallaseder: Sonnenfinsternis, Hugendubel Verlag, Munchen 1999, 
ISBN 3-89631-302-9, Seite 156. 
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205 Epilogue to August 11" 1999 


My indications have been published two weeks before the cosmic event in the NET- 
Journal. The public interest was immense, Now, after the spectacle is over, it is time for 


an analis 


Besides numerous very subjective descriptions of eyewitnesses, which scientifically 
hardly can be analysed, at numerous polytechnics over the world has been observed, how 
Foucault pendulums suddenly and completely unexpected have deviated from their normal 
swinging direction. With this device 150 years ago the rotation of the earth had been 
detected in Paris 

Since according to prevailing textbook opinion an eclipse of the sun is a purely optical 
phenomenon, the scientists world-wide are having a big problem. Which force here has 

feared at ош earth and caused relative accelerations of the kind that the pendulums could 

turn out of their usual plane and changed into an elliptic orbit, while he shadow of the 

moon ran over us? The gravitational force steven roughly capable to that That merely 

has brought a 50 em higher flood. The enormous force effect, which even puts the 
gravitation in the shade, actually only can come from the interaction of the neutrinos, 


Different reports are present concering the influencing of the radioactivity. In the cases, 
in which measurement samples have been used, almost no change could be observed. This 

is confirmed by a video tape, which northeast of Munich directly in the centre of the 
complete shadow documents an experiment, in which during the whole time the 
fadioactivty of 1 kg cude gante is monitored with а professional dosimeter. 
The background might be that calibrating samples are chosen in principle under the aspect 
of being influenced the least by outside Interference sources. It therefore would have been 
better, if we instead had put a lettuce as a biological and broadband sample in front of the 
device. Because there, where one anyway hadn't expected deviations and thus neither 
were measured calibrating samples mor unfortunately were made recordings, is said 10 
temporarily have occured a visible increase. 

Even im the case that somewhere accidently should exist recordings, the increase is 100 
small, to help explain traditions from the Middle Ages, according to which is talked about 
sinking log" and about "aggressive damps, which fll from the sky". Other sources speak 
of harmful radiations, which one regarded as the wigger of plagues. 

Jis said: "They poison the drinking water and the cops and make people К" Crops 

after an eclipse of the sun either should not be harvested at all or only after a violent 

Shower, The warnings ога poisoning "without adding poison", which reach back ino the 

IS century, suggest the assumption that it concems results of a radioactive 


<: Konstantin Meyl: Zur Brennglaswirkung des Mondes bei einer Sonnen- 
finsternis, NET-Joumal, Jg4, Ней Juli/August 1999, Seite 13-17 

From the third and extended edition of this second par concerning 
Electromagnetic Environmental Compatibility the following chapters are 
complete. 
ili: Mark Littmana/Ken Willcox: Totality - Eclipses of the Sun, Honolulu 1991, 
Kapitel 4: Eclipses in Mythology; nachzulesen bei Wemer Raffetseder: 
Sonnenfinsternis, Hugendubel Verlag, Munchen 1999, Seite 130/131. 
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Fig. 20.6 B: Nostradamus 
announces catastrophes 
for 1999 in the Centuries 
of 1558. 


TDI Bryan Brewer: Eclipse, Chapter 1: Eclipses Throughout the Ages, Seattle WA 
1991, |S. 20, cited. im Werner Raffetseder: Sonnenfinsternis, Hugendubel 
Verlag, Munchen 1999, ISBN 3-89631-302-9, Seite 130, Bild Seite 159 
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20.6 Dropping of the neutrino radiation 
Plagues of that kind, which in the Middle Ages have claimed lives as a result of an eclipse 
of the sun, hardly are verifiable, unless a prominent victim was among them, like e.g. the 

son and successor of Charlemagne, emperor Ludwig 1. He 55.840 witnessed an eclipse of 
the sun with a totality of five minutes. Further it is said: „The fright which this experience 

gave Bim, lile later shall have tom him to death" «i 

‘According to that there must have existed times, in which the radioactivity presen in the 
countryside and stored in the body of a person during an eclipse of the sun could be set 

free and be the undoing of the affected. At the same time such a decontamination of. 

radiation acts cleaning for nature. 

їп this case only the interpretation of Nikola Tesla provides us an explanation, which 
states that the neutrino radiation causes the radioactivirycii>. Textbook physics however 
doesnt know this causality. For that the primeval fears of humanity are pure superstition. 
The prophesies of Nostradamus even are referred to as counter evidence. 

But the question remains open, why his predictions concerning August 11 didnt happen, 
Obviously, so has shown us the cosmic experiment, the neutrino radiation relevant for the 
setting free of radioactive radiation drastically has decreased since Ње Middle Ages. 

Nostradamus personaly has occupied himself with the translation and interpretation of 
hieroglyphs and has written down his insights - surely out of fear of the inquisition - in the 

fom of encoded quatrains. According to that he has based his considerations on 
considerably older sources, which presumably stemmed from a time, in which a 
considerably higher radiation prevailed. 

We have to proceed rom the assumption that the scientists of the Semitic- Aramean people 

ofthe Chaldeans, which ruled Babylon from 626 B.C., were just as capable as astronomers 

of today, to exactly calculate ап eclipse of the sun even centuries and millenia in advance. 

After ай the Sares-yele to determine eclipses of the sun is a discovery of the Chaldeans. 
What they however couldnt know and we ourselves still cant indicate today, is the 
prevailing density of the cosmic radiation at a future time, But that obviously has changed 
considerably. 

The natural magnetic field strength for instance is recorded at the baking of earthenware 
jugs and vases, Бу strengthening along the parts containing magnetite. From the 
measurement of ancient earthenware goods we know that in antiquity a field strength must 
have prevailed which was 3 10 4 powers of ten higher. 

According to the here presented theory the earth owes its magnetism its core and that 
again draws its energy from the neutrino field. According to that also the neutrino 
radiation should be subject to the same decrease. 

Jf therefore the Babylonians out of the radiation situation at that time in the interpretation 

of Nostradamus and other forune-tellers, who presumably all more or less have writen 

each other off, have predicted a catastrophe for 11.8.99, then this scientifically is just as 
untenable, as the today widespread hubris, with which the knowledge and the reports of 
experience from ancient times are dismissed as superstition. 


TEE ag TIRE Tesla, Не ETT TFI 
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1st.point of int. 


Fig. 20.7 A: Eclipse of the sun of 11.8.99 (declination: 15°) 


In comparison: 
complete. 
shadow 
262.1998 


EN 
: — Eclipse of the sun of 26.2.98 (declination: - 9°) 


i “Particularly violent earthquakes since 11.8.1999 (exce). 
‘Turkey 178, (ат) ШШ 198. (50). 33. 62) Greece 7. 58) 
Turkey 1309. (59) and Finally Taiwan 20,29 (strength 7.6) na rythm of 6 
107 days! Complete ist in the internet under: 
ирс лезе за ао annoverbgrdefermos. listing hml 
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‘This "superstition" mentions tremendous natural disasters like floods like the Flood or 
destructive earthquakes often as а direct result of an eclipse of the sun, and as the worst 
consequence the end of the woe 

Almost all reporters and newsreaders in the evening of August 11 full of irony pointed at 
the non-occurence of the end of the world and spread the conviction that according to 
prevailing physical ideas something like that isn't possible at all. They at that time 
Couldnt know that the anatolic plate, which the complete shadow had crossed, had gotten 

into motion. The relatively weak earthquakes, which 11.8. shook Cyprus and at the same 

time Iran, only were spontaneous harbingers. 

Inthe following weeks the staggering core of the earth made us clear that there had been 
done force to i Severe earthquakes with thousands of aftershocks followed each other 
and one message of temor chased the next". Public authorities however take care not to 
of decline to make a reference to the eclipse of the sun. 


207 Analysis and comparison of the occurrences 


I we for comparison consult the total eclipse of the sun of 26.2.1998, for which the 
complete shadow ofthe moon coming from the Pacific Ocean had run over the Caribbean 
into the Atlantic Ocean. Exactly the moment it crossed the Caribbean island Montserrat, 
the valcano Soufriere erupted. 

Pure coincidence says science, which hasn't got an explanation model at al for a relation 
‘with the supposedly purely optical phenomenon. Hut this argumentation is relativized f 
according to fig. 20.2 the tangential collecting of solar neutrinos by earth's core i 
considered. This process best can be compared with photon radiation, which is 
tangentially collected and directed into an orbit by a black hole inside the radius of 
Schwarzschild. 

Since the shadow of the moon always draws a straight line on the earth, two points of 
intersection are present with the circle of the projection of earth's core on canis surface, 
for which the radiation focussed by the moon just touches earth's core and in that way 
experiences an additional concentration. The first point of intersection at that ime was 
Situated in the Pacific Ocean; but the second one was situated exactly at the Caribbean 
island Montserrat (fig. 207 B). 


This time, at August 11 1999 ihe first point of intersection was situated in South Germany, 
the second in Iran, and again the focussing at the second point of intersection has shown a 
devastating effect The entire continental plate has gotten in motion (fig. 20.7 A). 


Another strange phenomenon has occured in the USA at the same time as the eclipse of 
the sun. A tomado swept with its destructive force right through Salt Lake City. I is 
remarkable that no meteorologic indications were showing before and hence official 
observation authorities had no possibility of warning for the tomado. Had here par of the 
focussed neutrino radiation been redirected at earth's core and given a rotation, to again 
screw out into the sky on the other side of the earth at Salt Lake City? 


E: Werner Raffetseder” Sonnenfinsternis, Hugendubel Verlag, Miinchen 159, 
ISBN 3-89631-302-9, Seite 120. 
ii»: Collection of particular violent earthquakes since 11.8.1999: see fig. 207. 


26 Radioactive decontamination with the help of a supenova 


“Milky Way. 
N Betelgeuse)e 


A: The constellation of Orion В: The sanctuary of Osiris 


TUI еп Bauval, Graham Hancock Der Schuss zur Sphinx (Keeper of 
Genesis), List Verlag Munchen 1996, ISBN 3-471-77188-3, S. 286 und. 287. 
Cic dio page 86. 
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20.8 Radioactive decontamination with the help of a supernova 


А mighty source of neutrinos forms the black hole in the centre of the Milky Way. For us, 
оп an outer spiral arm of the galaxy, the distance to the centre is gigantic as well, о that a 
relatively equally distributed spectrum of differently fast neutrinos arrives at our world, 
‘which represents a kind of basic energy technical supply for the solar system and our 

world. For the fluctuations between day and night, or the focussing by the moon or other 
planets the "participants" in the solar system are responsible themselves. 

In contrast to that а supemova, the explosion of a star, is а considerably smaller source of 
euros, which however also is possible less distant to the earth. In addition it is a 
Singular event, in which all neutrinos are set ree simultaneously within a fraction of a 

Second. They arrive at us one after another, First the fast and hard radiation reaches us as it 
‘were as harbringe. In the course of time the arriving neutrinos then become slower and 
shower, until they sometime become biologically relevant. Ifin the end everything is over, 

же can see the cause, only now the supernova is showing in the telescope. 

1f we assume such an event takes place, with perceptible might and in a distance of 500 

light years. then this neutrino radiation overlaps with the general background radiation and 

a characteristic over-intesification of neutrinos of a certain velocity of propagation 

occurs. This problem then occupies us for 500 years, where the respective radiation 
Situation permanently is changing depending on the time after the explosion. 

If we in this way of looking dare a judgement of the cosmic events in historical time, so 

makes believe much the assumption that the radiation in the last hundred years has worn 

of completely. Edgar Cayce treats in the book "Our Ancestors” different cultural circles 

from the old Indian up w the Hopi, in which stl is talked about an energy technical use of 
quartz and other materials 

We indeed can theoretically comprehend that the neutrino radiation can let an oscillating 
quanz glow, if it is stimulated in its resonance frequency, but technically the technology 
foday cant be realized anymore. Possibly the chance for technological use only existed 
fora few years or decades. 

Presumably also the pyramids originally have been built as resonators, to slow down fast 
neutrinos lo a technically utilizable speed. But in the course of time the original funcion 
was unnecessary and the neutrinos had gotten so slow that in antiquity altematively an use 
as electrostatic lightning generator or as Nekropolis took place. Today they only stand in 
Фе countryside as unusable monuments of a gone epoch- 

Many ancient techniques, to which 1 will come to speak in the third рап, in this way just 
as unexpected become plausible as the radioactive decontamination described in the 
Middle Ages. 


<i>: Hermann Wild: Technologien von gestern, Chancen fur morgen; Jupiter- 
Verlag Bern 1996, ISBN 3-906571-13-0, (2B. S. 77 und 145 bis 163). 
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Constellation at 23.9. around 10500 B.C. at sunrise: 
Ë + 


MP of os 
à . “Gemini” 


Fig. 20.9: The orientation of the pyramids of Giza makes 
believe 
ап operation of the installation around 10500 B.C. 


<i>: Robert Bauval, Graham Hancock: Der Schlussel zur Sphinx (Keeper of 
Genesis) List Verlag Munchen 1996, ISBN 3-471-77188-3, 5. 324. 


The two research scientists take the hypothesis of an orientation of the ancient 
Egypt pyramids after the starry sky around 10500 B.C. This however is mot com- 
patible vith their thesis of the aligning of the shafts to individual stars around 2500 
B.C. (fig. 208 C) How should the precise worked shafts later have been integrated? 
Tt would correspond a certain logic, it am orientation of the buildings to the energy 
source at that time would have taken place; but doing so it should be taken imo 
Consideration that the stars are exploded as supernovae and today hardly might be 
observable. 

Despite several good ideas more questions are raised by the book 
answered. Have the technicians 2500 B.C. after making restorations, exper 
‘with the buildings and soughicforallemasives of use? 


205 Fre energy from the Orion constellation. 


‘Afterall hundred years ago still the last unreliable rests of the wearing off neutrino 
radiation were available to Tesla, Moray, Keely and other inventors for the experimental 
proof of free energy, of which we today arent able to rebuild and show in function one 
Single model. And that, although the technical aids have goten beter for many times. 
But for the free energy inventors that isnt a reason, to immediately stop their efforts, 
because the next supernova already is announced by the actual swings of the Foucault 
pendulum. It could concern the explosion of the giant red star Betelgeuse in the 
constellation of Orion in a distance of 500 light years. It well may be possible that it 
already shortly has exploded and that it will supply us with fresh and free energy for 
scarcely the next S00 years and at the same time will give the earth a good shake, thanks 
ю ы птш эё а юш = ә disance. 
The reaction, which happened after August 11, of earth's core, which is the Drs to 
interact with the fast particles, should make every astrophysicist cler that here something 
is coming tanus! 

Tt would be obvious, if the reactions of earth's core still increase. Every year particularly 

around 21.6, if the sun is standing in the Orion constellation, deviations can be expected. 

But then the supposed source of neutrinos, Betelgeuse, the sun and the earth dont exactly 

forma line, because the giant red star lies 7.4° below the ecliptic. Because of that the rays 

slowed down and focussed by the sun run away over the earth. At the earth then rather 

would be expected a dropping of the radiation. 

Jf the phase of shakes of the earth sometime should be over, a decontamination due to an 
Increased radioactive decay and various biological effects should be expected. Then, 
perhaps in 200 years, also many concepts concerning free energy, today still dismissed as 
hopeless, suddenly will function entirely by themselves. 

‘The relatively free possibility of development of the human mind and the present sciences 

we possibly owe the special circumstance to be able to live in a time of minimized field 

strengths. Strong fields however can lead to psychotronic influencing of the consciousness 

and to an outside determining of mankind. This circumstance seems to have caused Tesla 

то compare man with a robot, and to call him an independent machine controlled from 
outside" 


ТЕГ Freek Resumen: Semenatlas Deutschland, ЕТ Verlag 1990, 8.12 (ein 
sterbender Riese) und lllustierte Wissenschaft, Nr. 9, 1999, 5. 7, Brennen 
die grossen Sterne in den Sternbildern je aus? Die Enifernungsangaben 
Schwanken zwischen 270 Lichtjahren (Meyers Lexikon), 310 (Stemenatlag, 
500 (Il Wis.) und 652 Lichjahven (Cambridge Efzyklopadie û. Astronomie). 

Tn the observable domain of the starry sky one statistically seen has the 
chance, to experience every second a supernova 


ib: Nikola Tesla: How cosmic forces shape our destinies, New York American, 
7.2.1917, and Edition Tesla (1997), Bd. 6, ISBN 3-89339-245-6 der Mensch 
als machine, S. 65. 
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Fig. 20.10 А: — Eclipse of the sun of 13.11.2012 (decl.: 18.1°) 


Fig. 20.10 В: — Eclipse of the sun of 11.11.3799 (decl: -17.3*). 


<b: The eclipse of the sun of 773797 is harmless compared to that of 
11113798, Have they been mixed up or is a calculation error present? 
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2010 Interaction of the neutrinos with earth's core 


А strong neutrino field still doesnt make a catastrophe. Only im connection with one of 
the regularly happening eclipses of the sun should one be expected under certain 
circumstances. Only, which eclipses of the sun can get dangerous, we have to ask us, and 
‘why warns eg. Nostradamus only for very particular dates? 

The check of the respective eclipses of the sun results in а critical constellation every time 

for the cases, where the line of the complete shadow and the circle of the projection of 

earth’ core intersect under a very flat angle and both points of intersection lie very close 
together. In the extreme case finally the lines only are touching and the points of 
intersection fuse to а line of intersection, 

А corresponding constellation the next time is expected at 13.11.2012. For 7.7.3797, at 
Similar conditions Nostradamus foretells the end of the world; but why? 

From the interaction of the neutrinos arises as from every other interaction a force effect. 

1f the points of intersection lie far apart, then earth's core is pulled once to the East and a 

short time later again to the West by the focussed neutrino radiation. On the average this 

‘will hardly influence earth's mantle and earth's crust because of the immense moment of 

Ameria. The possible earthquakes will remain regionally restricted to the area around the 
vo points of intersection. 

But if a line of imersection forms, then no compensation of the force effects takes place 
anymore, then during the whole time one-sided is pulled at earth's core and that can have 
fatal results, It is the same as for a spinning top, which is given a blow from the side: it 
staggers several times, until the gyroscopic forces have stabilized i again. 

But if earth's axis staggers, then the sun describes strange orbits in the sky, it goes 
backwards again, for a longer time doesn't set or it doesn't show for the same period of 

time for the people living on the other side of the globe. 

Such an event already is described in the Bible”. For the twenty hours, in which in 
Europe the sun didnt set for a day, again describe the chroniclers of the inhabitants in the 
South American Andes, how at their place the sun didnt show for twenty hours 

As a further example from the Greek mythology is mentioned the description of the poet 
Apollodoros. according to whom Hercules for the solution of his 10" task let the chariot of 

the sun bring to a standstill. "He tumed his vehicle round and raced the way back 
dragging along the Pleladen and all stars, so that the sun set in the East" ^. But if ай stars 
take рап in the same backwards motion, then this example proves the assumption of the 
staggering earth's axis 


Жїз Josua 10-13-14 and the in chapter П.В cited passages. 
<li>: nach Montesinos, zitiert in Zecharia Sitchin: The Lost Realms (Versunkene 
Reiche), Knaur Verlag Miinchen 1992, ISBN 3-426-04827-2, S, 203 


<i>: Werner Raffetseder: Sonnenfinstemis, Hugendubel Verlag, Milnchen 1999, 
ISBN 3-89631-302-9, Seite 18. 
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20.11 Changing of polarity and apocalypse 


"The pulling at earth's core, which shows as a wobbling of the magnetic axis and in 
damped form can lead to a tilting of the axis of rotation of the earth, still doesn't make an 
apocalypse, no end of the world. This only can be expected, И after a tilting of the axis of 
rotation of earth's core a change of polarity on the surface of the earth occurs. Doing so 

the new magnetic poles, like а compass needle in the field of the solar wind, again align in 
Such a that the North Pole will be lying "up" in the ecliptic. Because eats surface 

vill keep й direction of rotation, the sun will, after the process having stabilized, as usual 

again rise in the East and set in the West. But the inhabitants of the earth, which before 

still were having midsummer, find themselves again in the midst of midwinter and vice 

Truly apocalyptic processes can be expected during the phase of a change of polarity of 

the earth. Thereby occur unusual relative accelerations and violent earthquakes, The 
largest destructive potential however is present in the waters of the oceans, which are set 


As is well-known the earth at the equator is measuring a radius which is 21 kilometres 
larger than at its poles. If only a рап of the waters temporarily flows in the direction of the 

poles of the earth, then the biggest part of the habitable land in Middle and North Europe. 

Sinks in the floods; then indeed also the statement of Noah makes sense, who as the first 

thing saw the mountain of Ararat rise from the floods, after the water again flowed back 

into is usual ocean basins. The mountain of Ararat after all measures a height of S137 

meters above sealevel! 


At comparing historical events with details from the Bible the Flood should have taken 
place in the year 2245 B.C. According to the description of the position of the siars Dr. 
Wild calculates July 2281 B.C. as time for the Flood. The Arabi ical writer al- 
Makrizi again shifts the event imo de year 3094 ВС. Who i tigh? 
We must verify the eclipses of the sun in this time and determine the position of the points 
of intersection, then we perhaps find the correct answer. Possibly ears axis has wobbled 
"more than once, have occurred several catastrophes im different regions. At 277.2281 B.C. 
in any case there actually has occurred an extremely critical constellation, whereas the 
‘other two years are ruled ош, Here no total eclipse of the sun took place (fig. 20.11). 


According to the calendar of the Ugha Mongulala 6110 years before this Flood a still 
much more devastating one should have occurred. That therefore would have been 8391 
B.C, while Scott-Elliot dates the catastrophe in the year 9564 B.C. According to Plato 

it would have been about 9500 B.C. For such long periods of time a check however isn't 
quite easy anymore, because the meantime changes of the earth sum up considerably 


SESW S TST, IN nd IDs. 


ii»: Wild S, 219, 218 and 210, among others cited from Scott-Elliot: Atlantis und 
das untergegangene Lemuria, Bauer Verlag Freiburg 1977. 
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Fig. 20.12 A: Eclipse ofthe sun of 903.2006 (decl 3.2°) 
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Besides the constellation of sun and тооп is crucial the occurring of a relevant neutrino 
radiation and the question if both is sufficient to tilt the earth and change its polarity. 
Some experts expect a change of polarity for the time coming, since it takes place with a 
certain regularity and measured in earth historical periods of time in addition fairly often! 

This circumstance the earth presumably owes the river valleys cut deep in the countryside 

and other topographic phenomena. One presumably сап only survive such a catastrophe in 

эп ark (Noah), in the air bubbles of large caves (he walls of which painted children and 

artists out of pure boredom, see fig. 20.12 B) or in the highland, preferably in the area of 

the equator (Central Africa, highland of Mexico, Andes, Himalaya) 


20.12 Scalar wave gauges for the prediction of earthquakes 


We urgently need gauges, to be able to judge the neutrino situation. At first we with that 
pursue the same goal, as with the building of a free energy converter, however with the 
difference that the converter should maximize the collected amount of energy, whereas the 
gauge should minimize the taken up energy, to not too much load ће source and not to 
Change the local radiation situation. 

In addition the neutrino radiation should be registered distinguishable in its velocity of 
propagation, what means that the building of a gauge will be very much more costly than 
that of an energy collector. Thats why it can be expected that an usable measurement 
instrument might be available only many years later and we that long only сап base on our 
own power of observation. 


We for instance can statistically analyse, how the earth after an eclipse of the sun reacts to 
the neutrino radiation focussed by the moon. At August 11 the second focal point was 

situated inthe East, and from that an acceleration of the rotation of earth's core can be 
predicted. Corresponding observations actually have been made on the surface of the anh 

with the help of the Foucault pendulum. 

The relation the next time can be checked at the eclipse of the sun at 29.32006. This time 
the inverse case is present. A first focussing takes place in the West, so that pendelum 
swings im the reversed direction would be expected, which indicate a slowing down of the 
rotation (fig. 20.12 A), 


But if the rotation of the earth should change, then the balance shoe of angular momentum. 
of moon, earth's mantle and earth's core isnt correct anymore, As a result a force of 
difference occurs, which lets the spinning top stagger. But if earth's core staggers inside of 
earth's mantle, then it powerfully stirs the liquid magma, and in this way releases its 
surplus energy again. As а result earth's mantle is heated up somewhat. We, оп our wafer- 
thin earth's crust, then time delayed feel the effects of the staggering of the core as an 
earthquake, The period seems to Пе at approximately 6.5 days, as far as this can be read 
from reactions to the last two eclipses of the sun. 


E Calculation of future occurrences 


I Wemeraleseder Бонат Hugendubel Verlag, Munchen 1999, 
ISBN 3-89631-302-9, Seite 134. 
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20.13 Calculation of future occurrences 


From the analysis of past and present cosmic events with a strict scientific procedure can 
be predicted to a certain extent also future events. It thereby by no means concerns 
prediction, but exclusively the result of an analysis. 


After the mentioned eclipse of the sun of 29.03.2006 there once more exists danger of 
earthquakes (approx. 442006) for the Island of Crte and Asia Minor 
From the eclipse of the sun of 13.11.2012 as well no good can be expected, even if the 
points of intersection, situated close together, lie far away from populated land in the 
South-west Pacific basin. The Maya calendar by the way ends to this time, 
At 2182017, 18 years or a Saros cycle after the eclipse of the sun at 11.8.1999 and 
Correspondingly 120° further to the west, the corresponding complete shadow runs 
Crossways through the USA. The thankless role of Turkey at the second point of 
intersection this time takes over South Carolina. One only can hope that the houses in 
Columbia are built more stable than in Izmit 

In fig. 2013 A the two eclipses of the sun of 11.8.1999 and of 13.11.2012 with their 
respective Saros cycles until 2066 are shown. The as critically to value tendency of the 
course of the complete shadow is visible, which wants to nestle against the circle of the 
projection of earth's соге to form а line of intersection. 


1 here break off, since anyone with my indications and an eclipse of the sun-CD can 
analyse at home all further events personally. 1 value that if possible many analyses are 
made and controversially discussed, because possible cosmic catastrophes concern us all 
somewhat. 


What good is the building of gigantic fusion ovens, if the runners by no means have 
understood the process of the fusion themselves? Why build ring accelerators for billions 

of dollars, if elementary particles can be calculated ar the desk? How is the expenditure for 
‘gravitational wave detectors justified, if the actual music plays at entirely other velocities 
Df propagation? Why is half the annual produerion of the word of Gallium used for an 
indirect proof of neutrinos, if every self-wound Tesla coil is able to collect more 


Our scientists, for whom I as a colleague quite often must be ashamed, have the primary 
task to draw attention to cosmic and other risks and to calculate them in advance. In any 
case И is extremely unpardonable to leave this core duty up to some fortune-tllers and 
self-appointed prophets. 

One should more often remind them that the Chinese Kaiser Tschung-Khang let sentence 

his cour astronomers Hi and Ho to death, after the two not having predicted an eclipse of 

the sun. И thus certainly didnt concern а missed spectacle or a missed tourism business, 

but presumably the need for safety of the Kaiser and his subordinates, for which the two. 
astrophysics in ancient China had to take responsibility! 


ass Epilogue to the energy technical seminar 
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Fig. 20.14: The difference in going of two caesium atomic 
clocks 

positioned in different directions, but in the same 
laboratory in Harbin, China, during the partial 
eclipse of the sun of 24.12.1992. 


P Sheswem Zhou: Abnormal Physical Phenomena Observed When, the Sun, 
Moon, and Tanh are Aligned, 21" Century Science & Technology, Fall 1999, 
Vor Ne 5 Зот Comments concerning Figure a 
Straight lines AB and CD show that the rate of change of the time difference 
фм Ше twa cloche is const in ow-aciper perkde, bur Reromes 
iret around te tine of the eclipse 
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20.14 Epilogue to the energy technical seminar 


Very slowly the word goes round that the energy source of the future has got a name: 
'Neutrinopower". Unfortunately fundamental physics, which is financed with public 

money, still does know almost nothing about ће nature of the neutrino radiation. In 
addition hinder useless model concepts any progress in this direction and so the 
responsible fundamental research steps on te spot 

Considerably more extensive wore already 100 years ago the insights of the experimental 
physicist Nikola Tesla, the discoverer of the neutrino radiation and father of the free 
Energy. The space energy however is showing most clearly in mature, which only uses this 
advantageous form of energy. In particular during eclipses of the sun and other cosmic 
experiments it openly comes to light and can be detected by us for a short time. 

The physicist Prof. Shu-wen Zhou of the University of Huazhong in Wuhan, China, 
systematically has investigated the effects, if sun, moon and earth are aligned ". Doing so 

he has proven inexplicable physical anomalies in experiments. Stimulated by the 
discoveries of Maurice Allais with the Foucault pendulum he built an arrangement 
specially flor proving horizontal forces of acceleration, and actually he with that could 
measure face effects during the total eclipse of the sun of 21.10.1995. He even speaks of 

an oscillating force! 

Further he could determine changes in the spectral wave length of various elements, which 
under normal conditions go as constant and even as characteristic for the respective 

element. The relative change of size of the wave length during the ring-like eclipse of the 
sun over China of 239.1987 resulted in the 100400 value compared to the difference in 
the spectrum analysis between surface of the earth and surface of the sun! This. 
comparison reveals an immense discrepancy between theory and practice and puts us fora 
solid problem. 

For that six diferent models of spectrometers were installed in several laboratories of 
different polytechnics and a photograph was taken of the emission spectra of H, D, Ca, 

CN, Ni, Ti ete. Also other reasons than that of an eclipse of the sun could be excluded 
unambiguosiy. Im the results of these, at artificial light carried ош conventional 
measurements, in any case abysses yawn. The from spectrum analyses won “insights 

about the composition of strange celestial bodies now for sure can be done away with 
without knowledge about the respective prevailing neutrino radiation. 

Spectacular also is the proof of differences in going of atomic clocks of various 
constructions. During the partial eclipse of the sun of 24.12.1992 seven caesium clocks in 

four cities of China and in three planes were used. The analysis of the differences in going 
resulted in, as is shown exemplary їп fig. 20.14, changes of the gradient during the eclipse. 

“The results for the atomic clocks in the planes and for two further time measurements 

‘ume wih simi cay 


PU Урана нанс Abnormal РЕЗ Phenomena Oe WEF the Sun, 
Mom, and Earth are Aligned, 
21” Century Science 6s Technology, Fall 1999, Vol. 12, No. 3, pp. 54 - 61. 
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Fig. 20.15: Long-term measurement between 1989 and 
991 of the difference in going of two atomic clocks at 
the U.S, Naval Astronomical Observatory. 


The in the 1000 days occurred eclipses of the sun have been enter- 
ed later. In addition is recorded, if the northern hemisphere (М-Н) or 
the southern hemisphere (S-H) of the earth was involved. 


Sen Zhou: Abnormal Physical Phenomena Observed When the Sun, 
Moon, and Earth are Aligned, 2I" Century Science & Technology, Fall 1999, 
Vol. 12, No. 3, pp. 54 -61. Figure В. 
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A connection to the neutrino radiation Prof. Zhon doesn't draw, but it almost is obvious. 
From the U.S. Naval Astronomical Observatory (LC7970) long-term measurements over 
1000 days between 1989 and 1991 are present (fig. 20.15). The difference in going 
between the two atomic clocks positioned at different places shows a permanent up and 
dawn. The reason goes as completely unknown. 

But if the eclipses, which took place in this time, are entered then one immediately sees 

ihe assignment to a maximum or a minimum value. If an eclipse of the sun namely 
concerned the southern hemisphere of the earth, then the difference in going each time 
reached a maximum, but if the shadow of the moon run over the northem hemisphere, then 

Sach time a minimum occurred. Chance here probably is out of the question! 


Let us record: The effect of an eclipse of the sun, to which for instance a Foucault 
pendulum reacts, can equally be traced back to the interaction of the neutrinos as the free 
energy. That's why the here presented book carries the title "Free energy and the 
interaction of the neutrinos". 1t has appeared in the series concerning the "Electromagnetic 
environmental compatibility" and also for that there are good reasons. Our energy 
technology must become more ecologically compatible and we come the goal closer, if we 
emulate nature, understand and copy it 

That it further concems electromagnetism, likewise is explained from the interaction of 
the neutrinos, which concerns the oscillating and resonant case of the electromagnetic 
interaction. In this respect the reference to tho series of books therefore would be given. 

її only indirectly has to do with "electrosmog", or what otherwise is understood under 
environmental compatibility in general. It however could be shown that also the earth 
radiation is a form of neutrino radiation, and that it poses а biological effectiveness, after it 

turned out that it serves nature as an energy source. With that the conflict with space 

energy devices already is predetermined if the same scalar wave radiation should be used. 
Then one system takes away the other system the energy basis and the existence basis. 

This environmental compatibility problem can be solved, if care is taken that both don't 

get in each others way with regard to the frequency and the wave length, We for that need 

3 deep understanding concerning the topic of the space quanta and the neutrinos, their 
Physical properties andthe corresponding device technology. The book should make a 
nation that 

The other side of the medal is the information technical aspect of the scalar wave radiation 
and the environmental compatibility problem connected with that. The third and last part 
of the series of books is dedicated to this theme. 
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With regard to the environmental, compatibility а decenualized 
electrical energy technology should be required, which manages 
without overhead power lines, without combustion and without 
radioactive waste. The liberalization of the energy markets won't 
on any account solve our energy problem, but only accelerate the 
way into the dead end. New, ecologically compatible concepts are 
collected and discussed in the book. 


A useful energy source could be represented by space quanta, 
which hit upon the Earth from the sun or from space. They 
however only are revealed to the measurement technician, if they 
interact. It will be shown that the particles oscillate | and an 
interaction or collection with the goal of the energy technical use 
only is possible in the case of resonance. 


Since these space quanta as oscillating particles have almost no 
Charge and mass averaged over time, they have the ability of 
penetration proven for neutrinos. 

In the case of the particle radiation discovered 100 years ago by 
Tesla, it obviously concerns neutrinos. We proceed from the 
assumption that in the future decentral neutrino converters will 
solve the current energy problem. Numerous concepts from 
паше and engineering, "like оп the опе hand lightning or 
photosynthesis and on the other hand the railgun or the Tesla 
Converter are instanced and discussed. 
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Preface to the seminar, part 3 


With the appearing in print of the 3* part of the series of lecture notes of the 
electromagnetic environmental compatibility, the collection of material can be considered 
to be completed for the time being. By now almost all aspects concerning the theme of the 
potential vortices of the electromagnetic field and their propagation as a scalar wave 
Should have been addressed or at least indicated. 

‘And that's what it is about in the case of the editions belonging to the seminars: In the 
Seminars, taking place inside and outside the university, questions about the phenomena 
and the biological effectiveness of the fields, which surround us, are discussed. The 
scientifically correct procedure asks as a preparation for the seminar a voluminous 
Collection of material and a compilation of theses with the pros and contras, te them. 
‘The argumentation, which is denoted as „textbook physics" and is generally accepted, the 
participant of the seminar can work out himself by means of the available journals and 
Books. The potential vortex, which completed the field equations, however makes possible 
а counterstatement, which for most participants at first will be unusual. The old dispute 
between quantum and field physics rekindles. What is missing is a voluminous collection 
of material conceming the refined field physics, and this gap the editions belonging to the 
seminars should close. 

In the case of this book the primary concer is to make sure, that all facets, properties and 
physical consequences of the new and unified field physics are addressed. The question, if 
all points cam bear a strict verification, remains reserved to the seminar and its 
participants, of whom each should form its own judgement. The seris of books should be 
"understood as а stimulation, to make own thoughts about ihe various points. Who has no 
opportunity to participate in a seminar, by means of the lecture at least gets an idea of 
What Б discussed here and how is struggled for scientific insights 
‘The herewith completed collection of material by no means may be compared or confused 
with a basic work about the theory of objectivity. That the editions cannot and want not 
afford at all. They together with the discussions at best form the basis for a scientifically 
basic work, at which 1 am working, 


In the case of the collection of material concerning the electromagnetic environmental 
compatibility consisting of three pars, again and again new aspects have emerged, which 
found entrance into the book, at which | was working at that particular time, whereas the 
Tough structure has been controlled precisely: part 1 with the chapters 1 to 9 treats the 
basics, part 2 with chapters 10 to 20 the energy technical aspect and part 3 with the 
chapters’ 21 ш 30 the information technical эра of scalar маме 
The here presented 3" part starts with the wave equation and the two comprised pans of a 
transverse and a longitudinal wave. The historic dispute between Heinrich Hertz and 
Nikola Tesla with the experimental evidence of the each time used wave partis continued 
over the wave-particle uncertainty compromise up to the dispute about the right field 
description: that of Maxwell or the new dual and at the same time unified description 
"which builds upon Boscovich and Faraday. The aspects, which seem so imeconcilbly 
thereby only are two parts of a single equation, which is much older and can be traced 
back to Laplace: the wave equation. 

Until now по derivations of this equation, which contains both wave parts, are known 
“This for the first time succeeds from the new and extended field approach in the summary 
from chapter 26. At first however is attempted to make the world of the scalar waves 


Preface belonging to the seminar, рап 3 aus 


plausible with models, calculations and observations. For that are used examples from 
high-frequency engineering, like the ground wave or the near-field area of an antenna, and 
from nature and medicine, which are granted two chapters. The comparison of the nerve 
conduction with Tesla's one wire technology is bringing it to light that scalar waves 
equally are used in both cases. In a frequency diagram the insights are entered concisely 
and is shown that considerably more unexplored domains occur than already is known, 
that in most cases not even gauges are available. With the design for building а scalar 
wave gauge the scientific verification of until now only empirically won results is 
stimulated, like for instance the results he radiesthesia wants to have determined with the 
help of the sensitivity of man as a biosensor. 


Many relations will be revealed to the reader only, if he has worked through the summary, 
which follows. From Maxwell's field equations only the well-known (transverse) Hertzian 

waves can be derived. (Longitudinal) scalar waves however in the result are zero. This is a 
flaw of normally used field theory, since scalar waves exist for all panicle waves, like eg. 
as plasma wave, as photon- or neutrino radiation. Because the field pointer, in the 
direction of which longitudinal waves are propagating, is oscillating, the frequency will 
oscillate like the velocity of propagation, which again is measured as a noise signal. Any 

amenna noise proves the emission of scalar waves in space. But scalar waves, or whatever 
should be subsumed under the by mathematics minted generic term free of any value 
judgement, surely are more than only noise. 


Starting from Faraday's discovery - instead of the formulation of the law of induction 
according to Maxwell - an extended field theory is derived, which goes beyond the 
Maxwell theory with the description of potential vortices (noise vortices) and their 
propagation as a scalar wave, but contains the Maxwell theory as a special case. The new 
Field theory with that doesn't collide with the textbook opinion, but extends it in an 
‘essential point with the discovery and addition of the potential vortices. 

Also the theory of objectivity, which follows from the discovery, s compared in the form 
ofa summary with the subjective and the relativistic point of view and the consequences 
for variable velocity of propagation of the scalar waves, formed from potential vortices, 
are discussed. Like already in part 1 the unification of the electromagnetic interaction with 
the gravitation succeeds impressively. 


Besides the mathematical calculations this book contains a voluminous material collection 
concering the information technical use of scalar waves, if e.g. the useful signal andthe 

usually interfering noise signal change their places, if a separate modulation of frequency 
and wavelength makes а parallel image transmission possible, if it concerns questions of 
the environmental compatibility for the sake of humanity (bioresonance, among others) or 
to harm humanity elecirosmog]. With that the book again finds back 1o the starting point, 
to the open task, which made necessary ап excursion through all domains of physics to 
answer it.I hope, the long march was worthwhile. 


Vilingen-Schwenningen december 2002 
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Preface to the 2^ edition of part 3 


їп favour of chapter 30 as a complement, an introduction into the ancient broadcasting 
technology of the gods, the 1° edition wasnt printed anymore in the year 2002 as 
originally planned. Instead the individual chapters have been prepublished in different 
places. The chapters 21 to 25 are found among others in the book "scalar wave 
technology”, which has been published as am instruction for an experiment to demonstrate 
scalar waves in 2001. Excerpts from it, as also from the chapters 26 to 28 have appeared 
in form of individual essays in different journals. 


‘Again experimental successes had been intervening, which caused a renewed deferring of 
the date of appearance of the 3" part of the series of books. In my laboratory the bi- 
directional transmission of music and of data by scalar wave was successful. We thus also 
can transmit information backwards from a receiver to the transmitter or to a second 
receiver, whereby the receivers work purely passive, thus without own power supply. The 
operating energy is as well supplied to them by the transmitter by scalar wave. The 
demonstrated technology opens completely new possibilities of a technical application. 
Conceivable are telemetry installations where measurement signals have to be tansmited 
fom rotating or otherwise inaccessible places of a machine. The energy for the 
measurement electronics can be transmited wirelessly by scalar waves and the signal can 
be sent back along at the same time, by modulating it onto the energy carrier. In this way 
dozens of measurement stations сап be connected wireless with a single central 
transmitter, which supplies them all with energy. 


The question was asked: Is the technology really entirely new? The answer is amazing: 
No, it here concerns the oldest technology of humanity, which had developed 10 2 peak in 
antiquity, to send receive engineering of the gods. For this claim even a mathematical 
proof is available. For that the authoritative transition, the unrolling of a vortex 10 2 wave 
(the transition from the near-field to the far-field) or in the reversed case the rolling up at a 
receiver antenna (usually denoted as standing wave) is calculated with help of the 
extended field theory. The result is, that at this transition the velocities of propagation 
пор. the wavelengths of the transverse and the longitudinal wave sand to each other in 
the ratio of the Golden Proportion, 

With regard to the optimization of a transmitter ог receiver antenna the Golden Proportion 
has an effect on the construction resp. the architecture of corresponding buildings . Which 
ones, with that deals the complementing chapter 30. But it must be missing either, since 
afer all it concerns а grandiose practical information technical use of scalar waves, from 
‘which we technologically can leam ог 


Vilingen-Schwenningen march 2003 


<>: Note: chapter 30 provides am introduction into ancient broadcasting 
technology of the gods. The working off of history with respect to the use ol 
Scalar waves is so voluminous, that for that a book of its own is published 
swith the title: 

рт: К. Meyl: Sendetechnik der Gotter, historischer Sciencefictionroman (2003), 
Villingen-Schwenningen, INDEL Verlagsabeilung, ISBN 3-9802 542-59 
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21. Derivation of the scalar wave 


WilliamThomson, who called himself Lord Kelvin, after he had been knighted, already in 
his lifetime was a recognized and famous theoretical physicist. The airship seemed him 
too unsafe and so he went aboard a steam liner for a joumey from England to America im 
the summer of 1897. He was on the way in a delicate mission, 

Eight years before his German colleague Heinrich Hera had detected the electromagnetic 
wave in experiments in Karlsruhe and scientists all over the world had rebuilt his antenna 
arrangements. They all not only found confirmed the wave as such, they even could show 
the characteristic properties. 

t was a transverse wave, for which the electric and the magnetic field pointers oscillate 
perpendicular to the direction of propagation. This can be seen as the reason, that the 

velocity of propagation is showing itself field independent and constant It is the speed of 

light 


With that Hertz had experimentally proven the properties of this wave, previously 
calculated in a theoretical way by Maxwell, and at the same time proven the correctness o 
the Maxwellian field theory. The scientists in Europe were just saying to each other: "well 
done!” as completely other words came across from а private research laboratory in New 
York: "Heinrich Hertz is mistaken, it by no means is a transverse wave but a longitudinal 


Such а screwball most said and did as if they hadnt heard the criticism at all. But then 
опе couldnt ignore it completely, because on the опе hand claimed the private research 

scientist to have experimental proof and on the other hand it wasnt just anybody, who 
here reported. It was nobody but Nikola Tesla, the Croat experimental physicist who 
emigrated to America 

Him we owe the modern altemating current technology from the high-tension network for 

energy ransmission over the altemating current transformer to the asynchronous machine. 

With his magnificent inventions he had earned enough money, to be able to afford a 
private laboratory, in which he could research and invent uncensored and free. The key to 

his success was lying in his purposeful, concentrated and efficient working method. 

Не was fast! Whereas in Europe still was being discussed about properties and theoretical 
possibilities of application of he wave, Tesla already presented the armed forces a remote 
Controlled scaled-down submarine in Madison Square Garden (fig. 21.1 A). To convince 
such a man, who only holds valid what his experiments reveal, from the opposite, should 
be a hopeless enterprise. 

Lord Kelvin was aware of that, as he made the decision to go on the joumey. He could not 
and did not want to put his head into the ground, as many of his colleagues, because on 
the one hand scientists are curious by principle and on the other hand he travelled as an 
official representative of science. He had been instructed о free, as Mr. Clean, the 
undamaged world of sciences from erroneous teachings. Bur it came completly different 


Lord Kelvin in a delicate mission 


Fig. 21.1 B: Patent specification concerning the 


controlled submarine. * 


TUI Na Tesla: Method of and Apparatus for Controlling Mechanism of Moving 
Vessels or Vehicles, US-Pat, 1898, Nr. 613,809, Complete Patents: Р. 351 
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21.1 Lord Kelvin in a delicate mission 


тве first day of his visit at Tesla Kelvin spoke the admonishing words he had been 
instructed to speak. He recommended Tesla warmly to publicly retract the remarks 
concerning the Hertzian mistake and to contribute himself to the settlement of the dispute. 
Seen from a specialist viewpoint they talked at cross-purposes- 

But at night in his hotel room the Lord again thought about the experiments, which had 
been shown to him. The standing wave mature had been visible unambiguously: the 
oscillation nodes, the effect back on the transmite, the high degree of effectiveness and 
many other things more. Such properties the Hertzian wave indeed doesnt know. Also 
Tesla didnt work with dipole antennas, but with flat coils, with spark gap oscillators and 
with a very unconventional switching technique, set up different in principle. 

The next moming Lord Kelvin appeared in the laboratory again and greeted Tesla with the 
words: "Then you dont use Hertzian waves?" "Certainly not", Tesla answered," it are 
radiations, By waves no energy could be economically transmitted over a larger distance, 

My system works with tue conduction, which theoretically seen can take place over a 

larger distance, without bigger losses occuring 

їп the article of the “Electrical Experimenter" is noted further, that the doubting critic 
Kelvin suddenly turned into one of the biggest followers". 

Kelvin deduced very fast: according to that there exist two different sorts of wave 
propagation. So Hertz with his transverse wave is just as right, as Tesla with the 

As a represantative of theoretical physics he however could pull out Tesla a decayed 

tooth. Maxwell had based his field description on an aether concept, which at that time in 

the world of sciences triggered violent discussions. Since Tesla saw such an aether as а 
prerequisite for longitudinal waves, he thought he and not Hertz had proven the Maxwell 

wave in experiment for the first time. By stating this the magnificent experimental 
physicist however revealed weaknesses in the area of theory. Maybe he had not read exact 
enough or understood the books of Maxwell, which without doubt were formulated 
mathematically only arduously comprehensible in the original version. 

In this point Tesla had to learn otherwise by Kelvin. Maxwell's field theory provides 
without exception a mathematical description for the Hertzian wave. For the Tesla 
radiation however по field description exists! This by the way is the circumstance, why 

this wave could disappear imm the textbooks and again fall imb oblivion 
Tesla himself had problems to theoretically imagine, what happens at his wave. His 
models im some poins perhaps were even better than the official textbook opinion, but not 
without contradiction to accepted regularities, Thats why Tesla did without a publication 
of his ideas, although he in his lifetime had filed away at an own theory. 


<i>: Nikola Tesla: Famous Scientific Musions, TIT The Singular Misconception of 
the Wireless, Electrical Experimenter, Feb. 1919, printed in Tesla Said, p. 197 


Helmhaltzian ring-like vortices in the aether 


Figure 21.2 A: 


William Thomson, 
becoming Professor 
Glasgow — University 


the age of 22 
From 1892. on he 
called Lord Kelvin. 


Fig. 21.2 В: 


Vortex rings from a smoke vortex gun." 


<i>: David Ash, Pater Hewitt: Science of he gods, Gateway Books, Bath, 1990 
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21.2 Helmholtzian ring-like vortices in the aether 


Tesla told Kelvin at his visit from the meeting with the German Professor Hermann von 
Helmholtz on the occasion of the World's Fair in Chicago 1893. Kelvin knew him very 
well and had cooperated with him in the past. Now the vortex concept of his colleague 
and his model of stable vortex ings were very obliging- 

Inthe case of a standing wave the impulse is passed on from one particle to the next. In 
the case of acoustics for instance we are dealing with a shock wave, where one air 
molecule knocks ihe next In this way sound propagates as a longitudinal wave. 
Correspondingly the question is raised: What sort of quanta are the ones, which in the case 
‘ofthe Tesla radiation carry the impulse? 


Lord Kelvin was already on the way back to Europe on the steamship and he deduced: 
The Tesla experiments prove the existence of longitudinal standing waves in space. In the 
question, what passes оп the impulse, Kelvin comes to he conclusion: it are vortices in 
the aether! With that he had found an answer in experience. With his students he bul 
boxes, with which he could produce smoke rings, o be able to study and demonstrate in 
experiments the special properties of ring-like vortices in their flow technical analogy (fig. 
212"). But he didnt have ready a suitable field theory. 


The from Germany to the Isles exported vortex physics for a short time could establish in 
England, before it was slaughtered and buried by the German quantum physicists. A main 
advocate has been James Clerk Maxwell, who held the vortex theory for the best and most 
convincing description of mater =. As his successor at the Cavendish laboratory in 
Cambridge J. J. Thomson was appointed, who already as a young man had got a price for 

a mathematical treatise about vortices“. He discovered the electron and imagined i, how 
Could it be otherwise, as a field vortex. 


The crucial weakness of vortex physics, the lacking of an usable field theory, was of 
benefit to the emerging quantum physics. This could change fundamentally with the 
discovery of the potential vortex, the vortex of the electric eld 1 

In addition is the experimental proof of a vortex transmission as а longitudinal wave in air 
or in a vacuum, as it has been furnished by Tesla already 100 years ago, neither with 
Maxwells theory nor with the today normally used quantum theory explicable or 
compatible. An urgent need is present for a new field theory! 


<i>: David Ash, Peer Hewitt Science of he gods, Gateway Books, Bath, England. 
1990, 
ii»: James Clerk Maxwell: "the vortex rings of Helmholtz, which Thomson 
imagines as the true form of the atom, fulfil more conditions than any other 
previous concept of the atom." 
ili: J.J. Thomson: "the vortex theory is of much more fundamental nature than 
the usual theory of solid particles 
id: Konstantin Meyl: Potentialwirbel Band 1 (1990) and Band 2 (1992), INDEL- 
Verlag, Villingen-Schwenningen. 
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Scalar waves, a mathematical reasoning (1) 


1. prerequisite: wave equation (texibook-formulation) 


SE 
e 


taking арап of the delta operator mathematically (Laplace 
operator) according to the rules of vector analysis (fig. 5.0): 


AE = graddivE - rotrotE 
wave = longitudinal + transverse | (оа 1) 


2. State of the art of technology: Hertzian wave = transverse wave 
special case: = solution of Maxwell's field equations 


J 
| -rotrotE = Û. МЕ 
a E (узу 


divE = 0 


and 


transverse wave: 
field pointers oscillate crosswise to the direction of propagation 
The propagation occurs with the speed of light c. 


3. claim: ‘Tesla radiation = longitudinal wave 
special case: 
irrotationali 


‘rote = O and | grad div Е 


a 


longitudinal wave, shock wave, standing wave: 
field pointer oscillates іп the direction of propagation. 
Velocity of propagation is variable! 


Fig. 21.3: Тһе special cases of the wave equation 
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213 Taking арап ofthe wave equation 


Before one plunges into the adventure of an entirely new field theory, it first of all should 
be traced and analysed, what the latest textbooks say abour scalar waves, 


‘There some scalar or vector potentials are introduced; there the constant of diclecriciy e 
is writen down as a complex variable, although it physically seen concerns a material 
constant, only та be able to calculate with this trick artificially а loss angle, which should 
indicate the losses occurring in a dielectric, where in reality it cancers vortex losses. Of 

course one can explain the dielectric losses of a capacitor or the heating in a microwave 

oven entirely without vortex physics with such a label fraud, but it should be clear to 
anyone, that in a complex constant lies buried an inner contradiction, which is 
incompatible with physical concepts. 

We аге used io such auxiliary descriptions so much, that the majority of today's physicists 

tend to attribute physical reality o this mathematical nonsense. Аз pragmatst they put 
themselves оп the standpoint if with that experimental results can be described, then such 

an auxiliary description can't be so wrong alter all. Doing so the circumstance is forgotten 

that here the ground of pure science îs abandoned and is replaced by creeds. 


We find everything already în the wave equation, as it can be found in all textbooks. 


ле = LE [из 


Behind this formulation two completely different kinds of waves are hiding, because the 
weed delta operator consists of two parts according to the rules of vector analysis: 


ORE - rim =a |012) 
Jongitudinal | transverse wave 


We want to discuss two special cases, 
1f we put the left part (in eq, 212) to zero (div E = 0) which is tantamount tn no sources of 
the field hen the wellknown radio wave remains, which also is called Hertzian wave, 
after Heinrich Herz, as said, had experimentally detected it in Karlsruhe 1888: 


eso ша [ыы - BE [eea eu 
E کن‎ thy 

1 сети. the паре wave, deba by Mazel, for wich the fld pom 

anle route to e dian oF propagation. The pagan ара ca Wie 

Speed gc So mach concerning ine Steal ie ato whey 

EE Vas m be muerte oman a he wee Salo i ing y evn 

int anny е gener now lecrmagec wav. Teo res posh 
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Scalar waves, a mathematical reasoning (II) 


3. claim: Tesla radiation = longitudinal wave 


5 
\тиЕ = O| and |geddwE = 1.08 оа 


special case: 
source field, because div E # 0 


sources - charge carriers (plasma waves) 
sources = vortex structures 


4. approach: (div E # O) is a scalar! scis wae 
E-field vector can be derived from a scalar potential gt 
Е = -grad ọ [шэ 
and divE = -divgradọ = -A9 ты 
imerted fı eq 21,4 homogenous scalar wave equation 
т |, 
Agt Жа ل‎ 


5 proof: For the case of an additional space charge density 
pe should be considered: div D — -pa 
and divE = pa/e (218) 


inhomogeneous scalar wave equation = plasma wave! 


Fig 214: Derivation of Ше plasma wave 
as an example of a scalar wave 
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214 Derivation of the scalar wave equation 


Making neglects by all means is normal and legal in science, But И may not be carried out 
at will and untested. In any case an error consideration is necessary, the result of which 
‘should be, tht the neglect indeed is sufficiently small. 

In the hore presented case of the wave equation 1 haven't found one single textbook, in 

which this error consideration has been carried out. As а result of this inexcusable 
negligence there is the danger that exactly the aspect is neglected, which it actually 

Concems, This could lead to catastrophical results, e.g. that the causes for electrosmog, for 
numerous EMC-problems, for biological and technical effects arent seen and understood 
anymore, that pure science once more dilapidates to a creed! 


та the case of the wave equation the assumption af no sources describes only one side of 
the medal. The other side, which for the electromagnetic wave occurs as an emor m, we 
geil we is ume рш the ngh qur ш egunon 212 юш 
[a2 

їп this cae а divergence of the field is present, which requires a source fld, As sources 
some charge carriers, quanta or at last particle suctus, eg. vortex structures have im 
fist. Thr propagation occum, as we know it from the sound propagation, a» shock wave 
in lomgiudimal "manner. The ir molecules, the quanta or panicle structures. thereby 
oscillate їп the direction of propagation. Also the field pointer has s component in this 
direction 


mE=0 and [gmddE = (special case) eaa 


‘The occurring divergence of the field pointer (div E) is a scalar, for which reason this 
wave preferably is called scalar wave. 


In the special case of a scalar wave (rot E = 0) the E-field vector can be derived from a 
scalar potential o 


andy jen» 


On the one hand this erm is used in the wave equation 214 on the right-hand side without 
forming the gradient on both sides of the equation. On the other hand the divergence of 
the approach 215: 


div E --dvamde = 49 [I 
ix applied in equation 21.4. The result is the homogeneous scalar wave equation: 


TE je» 


E Derivation of a plasma wave 
Scalar waves, a mathematical reasoning (11) 


Proof: plasma wave = 
inhomogeneous scalar wave equation 


ڪڪ 
Ag = id p (21.9)‏ 


oP = êkê + 0? (= Langmuir waves). 


Fig. 21.5 A: Derivation of the plasma wave as an 
example of 
the existence of scalar waves in the wave equation 


Ó 


Hertzian Grounded oscillator! 
oscillator with (according to Tesla) 
much energy at with little energy at 
low degree of high degree of 
effectiveness effectiveness 


Fig. 21.5 
between 
radiation and the Hertzian wave.” 


Nikola Tesla explains the difference 


<i>: The solution describes dispersion relations of plasma waves; longitudinal 


‘wave movements + Langmuir oscillations of the electron density 


Jib Nikola Tesla: The Problem of Increasing Human Energy, The Century 


“Monthly Magazine, June 1900, ISBN 1-882137-00-0, Page +15 
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21.5 Derivation of a plasma wave 


Doing without formation of the gradient for ihe derivation of the homogeneous wave 
equation is tantamount to an integration of the equation. We hence under certain 
Conditions must expect the occuring ol an integration constant. 

"This is the case, if in addition a space charge densitypa occurs as source of the field, 
which according to Maxwell equation 4 can be considered as the divergence of a dielctic 
displacement Dig, 2L4 Fa 

msp. wil the relationof material D = к-Е: ЧУЕ = put 


И we complete this contribution with possible present field sources, then the 
Inhomogeneous scalar wave equation results: 


де am 


9 چ = وھ 


For these equations solutions have been published", They have the same farm, as the 
‘well-known dispersion relations of Langmuir waves. That is electron plasma waves, thus 
longitudinal wave movements associated with Langmuir oscillations of the electron 
density: 


‘With that it has been proven that scalar waves and longitudinally propagating standing 
‘waves are described by the wave equation and are contained in it. This in any case is valid 
їп general just as in the special case of a plasma wave, as mathematically could be 
derived here 


From the example of the derivation of plasma waves from the wave equation 21.1, we see 
that scalar waves by all means are known and their existence isn't casted doubt on at all. 
After all the mathematically won solution is secured by numerous experiments. Why do 
‘textbooks concerning high-frequency engineering then ignore the scalar wave parts in the 
wave equation? 

Ош specialists seem to concentrate so much on their branch, that they are losing the view 
‘on the Big Whale, They practice one-eyed physics, where the plasma physicist keeps one 
туе shut and the radio technician the other eye. What the other one does and researches, 
they don't understand anymore for ages. It is necessary to point them to their common 


“The perhaps most important statement of the wave equation is that every emitted wave 
contains both longitudinal and transverse parts! Both parts in addition occur Jointly, sn. 

that for corresponding boundary conditions it can be expected that one pam is 
transforming into the other part. The HF technician then suddenly measures less field 
Strength and comes to the conclusion that his radio wave has been damped or рату 
absorbed. Doing so heat is created, he says, although the wave equation by по means 
Contains а corresponding term for the necessary thermodynamic description. He simply 

hasnt understood the wave equation! 

Absorption means nothing but transverse waves in the case of a disturbance rolling up to 
vortices, in become a scalar wave in this way (fig. ТА and 5.3). With tht they are evading 
every field strength ‘measurement and what can't be measured doesnt exist in one-eyed 
Physics Therefore can't exist, what shouldn't exist. 


Mistakes ofthe HF technology 


spatial wave 
Hertzian wave 


Fig. 21.6: — Ground waves, which follow the curvature of the. 
earth and radio waves reflected at the ionosphere.” 


is Menke, Gundlach: Hochfrequenstechnik, 4Aufl Springer-Verlag Berlin 
1965, Sete RIB: Lang, Mitel“ and Kürzwelle breiten sich Einerseits 
entlang der Erdoberflache als Bodenwellen, andererseits unter Mitwirkung 
der Tonosphare als Raumwellen aus." 
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21.6 Mistakes of the HF technology 


The devastating judgement of Tesla, Hertz was mistaken, was rash. His claim of having 
detected the Maxwell wave himself, proved ta be untenable. With this claim in particular 
Tesla hud the scientific world against him, If one opens encyclopedias or textbooks then 
‘one gets the impression, until the day of today science still hasnt forgiven Tesla, what 
once more shows how persistent prejudices are kept 


Just as little does a verdict of the American Supreme Court justice to the true 
circumstances, with the decision of the highest judges that Tesla and not Marconi is 
entitled the right to be the inventor of the radio. As we see, have both inventors in reality 
used completely other kinds of waves, The available transmitters of 100 years ago we 
would from today’s viewpoint сай „broadband dirt slingers”. These spark flying monster 
have blown both parts of the wave equation, the transverse as well as the longitudinal part, 
into the air to ample extent. What distinguished the wave pioneers was their receiver 
technique, was eventually the question, which wave part they have filtered and utilized. 


Marconi worked with dipole antennas, as already Heinrich Hertz. With that both could 
preferably track down and detect the radio wave. So they also should be entitled the right 
to be pioneers of radio technology. The verdict of the highest judges doesn't justice to this 
circumstance and should rather be judged as а nationalistically coloured political issue. 
Tesla however worked with two spherical electrodes, in which he preferably replaced one 
electrode by the globe, by grounding his devices. In this way he could receive the scalar 
wave parts. But that are not radio waves! Scalar waves have completely other properties, 
бе even could be inclined to call them opposite properties. 


To improve the degre of effectiveness of the transmission stretch one naturally was 
trying to also optimise the transmitting installation with regard to the respectively used 
wave part. Tesla optimised the scalar wave part and could record reactions of biological 
beings, His part represents а set of difficulties of the environmental compatibility, which 
should be taken serious. In the beginning the Marconists on the ships, as the radio 
‘operators were called, suffered from the so-called radio operator disease, which is 
unsolved until today, This phenomenon only disappeared after the radio devices on board 
had been optimised in favour of the used radio wave. The reached and measuring 
technically verifiable increase of the degree of effectiveness, primarily obtained by an 
improved antenna adjustment, simultaneously means a reduction of the scalar wave рап, 
which endangers health, 

But a received signal hides the receiver technician, if it has been on the way as a 
transverse or as a longitudinal wave. The coupling in one and the same equation leaves 
open both possibilities. Every radio amateur knows the socalled ground waves, which 
arrive faster at the receiver, than the Hertzian waves mirrored at the ionosphere, which 
propagate in a straight line. Allegedly the ground waves follow the curvature of the 
earth, so itis written in expert books. This explanation hurts, since who can see along. 
the curvature of the earth with a pair of field glasses. He would sce the back of his head! 
No, the explanation the ground waves would run along the earth's surface is pure 
nonsense. The interference and the fading with which the radio amateur is fighting, are a 
result of the differently fast arriving wave parts, and doing so the scalar wave part tunnels 
жа straight line right through the earth (fig 21.6)! 


a Coupling of the wave parts 


primary waves secondary waves 
= longitudinal waves | = transverse waves 


Fig. 21.7 А: Longitudinal and transverse earth quake waves. 
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Fig. 21.7 B: Analysis according to the Richter scale. 
(eg: 40 s duration between S- and P-waves 
for S mm amplitude means an earthquake 
of strength 5 in a distance of 220 miles.) 


217 Coupling of the wave parts 


The set of difficulties of ground waves makes clear the coupling of longitudinal and 
transverse waves as two aspects or pars of a wave. As the corresponding equation 21,1 
‘mathematically taken apart into 21.2 dictates, does every transmitter emit both parts 


Exactly this circumstance the owners of allotments have used, which directly near a 
transmitter had illuminated their estate with freely hung up fluorescent lamps. The 
transmitter runners after that wanted to present them the power billand they could obtain, 
that this kind of illumination technique was prohibited. 

Nowadays anyone may operate a high-frequency technical installation, even if he hasn't 
understood at all the wave equation used by that, Actually one should have been grateful 

to the allotment owners, if they withdraw the scalar wave radiation, which is incompatible 

with the environment and biologically harmful, with their fluorescent lamps. Taken exact 

it even is the task of the transmitting technician to pay attention to it. that only radio 

waves are sent into the air, since only those should be used. The time has come to reverse 

the burden of proof to protect the environment, nature, the consumer and the unasked and 

not involved persons, which are irradiated. 


From other areas, for instance from flow dynamics or for body sound is generally known 
that both wave parts exist and in addition occur jointly. In the case of а propagation 
through the earth, like for an earthquake, both pars are received and utilized, Because 
their propagation is differently fast, the faster oscillations arrive first and that are the 
longitudinal ones. From the time delay with which the transverse waves arrive at the 
measurement station, the distance to the epicentre of the quake is determined by means of 
the different velocity of propagation. For geophysicists this tool is part of everyday 
knowledge (ig 217. 


Only who keeps one eye shut, could mean that the electromagnetic wave is purely 
transverse and sound purely longitudinal It is true that a transverse sound wave doesn't 
ве too far in air, for which reason sound as a rule is considered as a purely longitudinal 
wave by neglecting this part, but such a neglect may not be carried out in general, it must 
be checked if is legitimate fom case to case and an error consideration should be 


Further examples for the coupling of the wave parts are furnished by the latest tunnel 
experiments. Here so-called pure transverse waves аге sent into а tunnel, through which 

they dont fi through at all. The Maxwell-theory then dictates that behind the tunnel no 

E зош be measurable. 
isa signal is being measured, which in the tunnel in addition was faster than allowed. 


In conferences again is being discussed about the wave equation. The imagination of the 
specialists reaches from phase velocities of an electromagnetic wave, which isnt present 
at all up to instantaneous tunnelling, during which the clocks should stop 
‘The wave equation however supplies the only possible answer: The tunnel filters out the 
scalar wave parts and lets pass from them only those, which are sufficiently small and 
correspondingly last 


<i>: see Part 1, Chapter 6.14 


am Set of difficulties of the near-field 
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Fig. 21.8 A: The fields of the oscillating dipole antenna 


Fig. 21.8 В: The planar electromagnetic wav 


the proximity 


ях Linke, 
Springer-Verlag Berlin 1986, Seite 335 

р: dpacmessage in the Sudkurier of 25.112000 
С 


Brunswig: Lelubuch der Hochfequenztechnik, 1, Bd, 3. Aufl. 


Ger fum Her 
Translated?) Patients with a cardiac pacemaker produced im the Netherlands 


have been wared by the producer of the device (Vitatron) ta be careful when 
passing ей рая im stores. For devices, which were implanted 


jetween 1992 and 1998, there is the danger of the implant falling 
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21.8 Set of difficulties of the near-field 


An high-frequency technology is distinguished between the near-field and the far-field. 
Both have fundamentally other properties. 


Heinrich Hertz did experiment in the short wave range at wavelengths of some meters. 
From today's viewpoint his work would rather be assigned the far-field. As a professor in 
Karlsruhe he had shown that his, the electromagnetic, wave propagates like a light wave 
and can be refracted and reflected in the same way. It is a transverse wave for which the 
field pointers of ће electric and the magnetic field oscillate perpendicular to each other 
and both again perpendicular to the direction of propagation. It hence would be obvious, if 
in е case of the Hertzian wave it would concern the far-field. Besides the propagation 
With the speed of light also is characteristic that there occurs по phase shift between E- 
field and H-field. 


In the proximity it looks completely different. The proximity concerns distances to the 
transmitter of less than the wavelength divided by 2*pi. Nikola Tesla has broadcasted in the 
range of long waves, around 100 Kilohertz, in which case the wavelength already is 
several metres, For the experiments concerning the resonance of the earth he has 
operated his transmitter in Colorado Springs at frequencies down to 6 Нето. Doing so the 
‘whole earth moves into the proximity of his transmitter. We probably have to proceed 
from assumption that the Tesla radiation primarily concerns the proximity, which also is 
called the radiant range of the transmitting antenna. 

For the approach of vortical and closed-loop field structures derivations for the near-field 
эге known ^. Doing so it must be emphasized that the structures don't follow from the 
field equations according to Maxwell, but the calculations are based on assumed rotation 
symmetrical structures. The Maxwell theory by no means is capable of such а structu 
shaping by principle. The calculation provides as an important result“ that in the 
proximity of the emiting antenna a phase shift exists between the pointers of the E- and 
the H-field. The antenna current and the H-field coupled with it lag the E-field of the 
oscillating dipole charges for 90° (fig, 21.8). These charges form a longitudinal standing 
wave the antenna rod or antenna dipole, For this reason also the fields produced by 
high-frequency currents at first have the properties of a longitudinal wave in the proximity 
of the antenna. 


The near-field already is used in practice in anti-theft devices, as they are installed in the 
entrance area of stores. The customer walks through the scalar wave transmitters. If the 
coupling сой has not been removed at the cash point, then a signal from the alarm system. 
Sounds. The coils work purely passive, i.e. they are supplied with electric energy per 
scalar wave and stimulated to oscillate for their pat. Then the effect back on the 
transmiter is being utilized. Even if the principle is functioning, people still should be 
‘warned not to use a technology, which has not been understood completely. Then not 


‘explained catasrophes are йе ^. 


<: Tle, Биир Lehrbuch йг Hochequenzechuk р d 
Springer-Verlag Berlin 1986, Seite 335 

ii»: dpa-message in the Sudkurier of 25.112000: „Gefahr furs Herz". (quoted at 
the left fig 21.8) 
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Fig. 21.9 A: The coming off of the electric field lines from a 
dipole 


The forming vortex structures found a longitudinal 
electric wave carrying impulse! 


electromagnetic wave (transverse) 


Fig. 21.9 В: The planar electromagnetic wave in the far zone 
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21.9 Transition to the far-field 


Insufficient distance to the transmitting antenna as far-field the transverse 
electromagnetic wave results (fig. 21.9 B). It is distinguished by not occurring a phase 

shift between E- and H-field anymore. Every change of the electric alternating field is 
followed immediately and at the same time by a change of the magnetic alternating field 

and vice versa. 

In the proximity however the phase shift amounts to 90°. Somewhere and somehow 
between the causing amenna curen and the far-field a conversion fmm а longitudinal 
ino a transverse wave occurs. How should one imagine the transition? 


Inthe books the coming off of a wave from a dipole is represented according to fig. 
219 A. The fields come off the antenna, the explanation reads, If we consider the 
Structure of the fields coming off then we see field vortices, which run around a point, 
‘which we can call the vortex centre. Such field structures naturally are capable of forming 
Standing waves and to сапу an impulse. The scalar wave field in general and the near- 
field in special we only will understand with suitable vortex physics and with a field 
theory extended for corresponding vortices we also will be able to calculate t. Postulates 
cannot replace field physics! 


Ве that as it may, the vortex, after having left the antenna, for bigger gening distance at 
some time seems to unroll to propagate futher as an electromagnetic wave. There takes 
place a transition from longitudinal to transverse, or spoken figuratively, from vortex to 

Wave. How complete this conversion takes place, how big the respective wave pans are 
afterwards, on the one hand depends on the structure and the dimensions of the antenna. 
Information is given by the measurable degree of effectiveness of the antenna. 

The vortex structures on the other hand are the stabler, the smaller and faster they are. If 
they are as fast as the light or even faster, then they become stable elementary particles, 
for instance neutrinos, Slower vortex structures however are predominantly instable. They 
preferably unwind to waves. Vortex and wave prove to be two possible and under certain 
‘Conditions even stable field configurations. 


Lets emphasize: A Hertzian dipole doesn't emit Hertzian waves! An antenna as near-field 
without exception emits vortices, which only at the transition to the far-field unwind to 
electromagnetic waves. A Hertzian wave just as little can be received with a dipole 
antenna! At the receiver the conditions are reversed. Here the wave is rolling upto a 
Vortex, which usually is called and conceived as a „standing wave". Only this field vortex 
causes an amenna curent in the rod, which the receiver afterwards amplifies and utilizes. 
The mostly unknown or not understood near-field properties prove to be the key to the 
understanding of the wave equation and of the method of functioning of transmitting and 
receiving antenna. The question is asked, how one should imagine the rolling up of waves 
to vortices and vice versa the unrolling? How could an useful vortex mode) look like? 


= Scalar wave model 


Circularly polarized wave (transverse) 


Fig. 21.10 А: Left-circular polarized wave 
(as explanation for the transition to a vortex and 
to a scalar wave) 


electric wave (longitudinal) 


Fig. 21.10 B: Magnetic ring-vortices form an electric scalar wave, 


vortex and wave = two stable field configurations 
electromagnetic wave = transverse wave propagating in a straight 
line. 
— — ring-like vortex = transverse wave running in circles 
vortex velocity = speed of light c. 
‘change of structure = if the field is disturbed without expense 
of energy 
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22.10 Scalar wave model 


The light, as electromagnetic wave, in the presence of а heavy mass or of strong fields is 
bent towards the field source (fig. 6.10). The wave normally propagating in a straight ine 

thus can be diverted. The square of the speed of light further is inversely proportional to 

the permeability and dilecriciy, short, in presence of matter it is more or less strongly 
slowed down. I this slowing down of the wave occurs one-sidedly, then а bending of the 

path can be expected as well. At the end of the antenna a reflection and a going back of 

the wave can occur, which at the other end again hits itself. Now the wave has found a 
closed-loop structure, which сап be called vortex. The figures 21.10 B and 21-11 A show 

the two possible structures. 

In technical books this vortex with the properties of a „standing wave" is explained gis. 
Near-field and standing wave are two examples, how the textbooks succeed in describing 
mathematically right а small par of the scalar wave properties, without having to have a 

good look at vortex physics. With such auxiliary descriptions however the end is reached 

fast, if for instance it concerns understanding а pure scalar wave transmission according to 
Nikola Tesla (fig. 19.11) and the special properties of this wave type. With the vortex 
concept of an extended field physics new horizons are opening. 

If we direct our look again to the sketches (fig. 21.10 B and 21.11 A), In both cases 
electromagnetic waves are represented which propagate with the speed f light, only that 

the wave doesn't go forward in а straight line but instead runs around in circles. It also 
furthermore is transverse, because the field pointers of the E-field and the H-field oscillate 
perpendicular to c. By means of the orbit the speed of light с now has become the vortex 
Velocity. Wave and vortex turn out to be two possible and stable field configurations. 

For the transition from one into the other no energy is used; it only is a question of 
structure. The vortex structure thus stabilizes itself by means of the field dependency of 

the speed of light. 

By the circumstance that the vortex direction of the ring-like vortex is determined and the 
field pointers further are standing perpendicular to it, as well as perpendicular to each 
other, there result two theoretical formation forms for the scalar wave. In the first case 
(fig 21.10 B) the vector of the H-field points into the direction of the vortex centre and 
that of the E-field axially to the outside. The vortex however will propagate in this 
direction im space and appear as а scalar wave, so that the propagation of the wave takes 
place in the direction of the вайс field 1 call iis an фейс wave. 
In the second case the field vectors exchange their place. The direction of propagation this 
time coincides with the oscillating magnetic field pointer (fig. 21.11 A), for which reason 
T speak of a magnetic wave. 

The vortex picture of the rolled up wave already fits very well, because the propagation of 

а wave direction ofits field pointer characterizes а longitudinal wave, because all 
measurement results are perfectly covered by the vortex model. It even is clear that no 
energy has to be spended for the conversion, since merely the structure has changed, I it 
becomes a vortex the wave just doesnt run in а straight line anymore but in circles, to 

either wrap around the magnetic field vector (fig. 21.10 B) or the electric field vector (fig. 
эл! A). 


Double-frequent oscillation of size 


magnetic wave (longitudinal) 


Fig. 21.11 A: The magnetic scalar wave 


H-field lines 
E-field lines 


ра 


Figure 21.11 В: Wave propagation in a coaxial cable, 
(Example for waveguide, horn 
Cross-section of coaxial conductor 
distribution in the direction of propagation. 


radiator, etc) 


and field 


H. Armbruster, G. Grunberger: Elektromagnetische Wellen im 
Hochlrequenz- 
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21.11 Double-frequent oscillation of size 


Because a longitudinal wave propagates in the direction of the field, the field pointer also 
will oscillate with the velocity of propagation v. This hence isnt constant at all, it can 
significantly differ from that of the light and can take arbitrary values. According to the 
theory of objectivity the field oscillating with it determines its momentary size: 


кунел? Quo. 


The velocity of propagation v of the scalar wave thus oscillates double-frequently and 
with opposite phase to he corresponding field. A detailed description would mean, if the 
field strives for its maximum value, the velocity v of the wave reaches its smallest value. 
In the field minimum the scalar wave vice versa accelerates to its maximum value. For 
longitudinal waves therefore only an averaged velocity of propagation is given and 
measured, as this for instance is usual for the sound wave, and this сап vary very strong as 
is well-known (body sound compared to air sound, tc. 

The two dual field vecors of E and H, the one in the direction of propagation and the one 
standing perpendicular to it, occur jointly. Both oscillate with the same frequency and 
both form the ring-like vortex in the respective direction. As а result he ring-like vortex 
also oscillates in its diameter double-frequently and with opposite phase to the 
Corresponding field (fig. 21.10 Band 21.11 A). 

"This circumstance owes the ring-like vortex its property, to tunnel No Faraday cage is 
able to stop t as could be demonstrated in experiments 7. Only therefore the ground 
‘wave runs through the earth and not along the curvature of ihe earth. А further example is 
the coaxial cable (fig. 21.11 B). Also this acts as а long tunnel and so it isn’ further 
astonishing, that the electric field lines have the same orientation, as for a magnetic salar 
wave, Asa practical consequence in this place there should be warned of open cable ends, 
wave guides or hor radiators with regard to uncontrolled emitted scalar waves! 


[At present in the pres is being discussed, if the cable network runners for some channels. 
the mission to operate again should be withdrawn, because the airline radio traffic is 

being disturbed. The original opening for cable frequencies, which actually are reserved 

for the airline radio traffic, based on the erroneous assumption, that conflicts are 
unthinkable. But then the planes were disturbed in their communication. As the cause TV- 

cables made out, which hadnt been closed according to the rules with a resistor, as it 

by all means can осш on bulding sites and dwing renovation works. 
On the other hand is being argued with the small current, which flows through the coaxial 
cable, and the large distance to the planes also is cited, According to that it actually cant 
oncem Hertzian waves. It presumably are scalar waves, which escape from the open 
cable ends and which are collected by a receiver in the plane. It indeed is very litle field 
energy, but because it again is being collected and bundled, the scalar wave is able to 
exceed the pam of the radio wave by far just at large distances and to cause problems. 
For such examples from practice the scalar wave theory is Шу taking effect. 


TEX Adolf und Tage Schneider im Interview mit Prof. Dring. Konstantin Meyl: 
Durchbruch in der Freien-Energie-Forschung, NET-Journal 12/1999, S. 7-9. 


am. Electric and magnetic scalar wave 


1. H. Hertz: electromagnetic wave (transverse) 


ES magnetic wave (longitudinal) 


Fig. 21.12: The three basic types according to the wave 
equation 
(21.1), (electric, magnetic and electromagnetic wave). 
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21.12 Electric and magnetic scalar wave 


Let us record: For the wave propagation there thus are three possible and sable states (fig. 
21.12): the transverse electromagnetic wave according to Heinrich Hertz (fig. 1), the 
longitudinal electric wave according to Nikola Tesla (fig. 2), and a longitudinal magnetic 
wave (fig. 3), which isnt connected yet with а name of a discoverer. The last one is a pure 
product of my theoretical derivation. The question is asked, which practical meaning the 
magnetic wave could have. 

It is formed by individual electric field vortices, which 1 have discovered and called 
potential vortices 1990. 1 proceed from the assumption that the youngest of the three 
Waves will play the by far biggest role in the future, because its properties are 
‘unattainable, both with regard to the energy technical and to the information technical use. 
One example for each should support this thesis. 


The experiments conceming the electric wave according to Nikola Tesla, where is being 
worked with electrically charged spheres, dont show a particularly high power. Magnetic 
converters, so the experiences of my laboratory activities, are superior to an electrostatic 
converter as а collector for free energy by far. That even can be expected, because а 
magnetic engine is much smaller than an electrostatic engine of the same power as is wel 
[^ 

At a congress of medicines was given a talk on the basic regulation of the cells, on the 
‘communication of the cells with each other. Professor Heine in his decades of research 
work has found out that the cells for the purpose of communication build up channels for 
Instance im the connective tissue, which after having conducted the information again 
collapse. Interestingly the channels have a hyperboloid structure, for which no conclusive 
explanation exists. 

"The structure of the data channels however is identical with the one of a magnetic scalar 
wave, as shown in fig. 3. Through a channel formed such, which functions like a tunnel or 
а dissimilarly formed waveguide, only one very particular scalar wave can run through. 
"Waves with different frequencies or wavelengths dont fit through the hypetboloid formed 
tunnel at all in the first place. Through that the information transmission obtains an 
extremely high degree of safety for interference. 

To the biologist here a completely new view at the function of a cell and the basic 
regulation of the whole organism is opening. The information tunnel temporarily forms 
more or less a vacuum, through which only potential voices can be conducted, and that 
without any losses - simply perfect! From this example is becoming clear that nature is 
working with scalar waves namely with magnetic waves. 


Опе other point should be recorded: The mentioned tunnel experiments, in which speed 
faster than light is being measured with most different devices, impressively confirm the 
presence of scalar waves, But if scalar waves exist which ae faster than light and other 
nes, which are slower, then it almost is obvious that also such ones will exist, which 
propagate exactly with the speed of light. These then will ave all the properties of the 
Tight and won't differ from the corresponding electromagnetic wave in the observable 
result, As scalar wave it however is formed by vortex configurations, which 
‘unambiguously have particle nature. Nothing would be more obvious than to equate these 
‘quantum states with the photons. 


m Wave-particle compromise 


Question: 15 the light wave or particle? 


Seen strictly causal, Descartes 


ie. physically in the (1596-1650) 
period between Huygens 
1600 and 1900: (1620-1695) 
Newton 
(0643-1726 
Young 
779-1829) 
Frauenhofer 
(0787-1825 
Fresnel 
(1788-1827) 
Maxwell Planck 
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Hertz Einstein 
(0857-1895) (0879-1955) 


Turning away from 
classical physics: 
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principle of 

cause and effect) 


Heisenberg 
11599-3975) 

de Broglie 
вәт лові) 
Dirac (QED) 
КО?) 


Fig. 22.1: Тһе view of some physicists conceming the 
nature of 
the light as wave or as particle, 


According to the wave equation the light 
is a mixture of wave and photon radiation! 
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22 Properties of scalar waves 


For the light quanta hypothesis the Nobel Prize for physics was awarded 1921. But it only 
was a hypothesis, an idee fixe, which was honoured here. It is quite odd, if such an 
important prize is awarded to a research scientist, who hasn't got the slightest idea what 
light quanta are anyway, of what they consist. and how they are bult up 
Alber Einstein cleverly used the embarrassing situation, by in his celebration speech on 
the occasion of the awarding of the Nobel Prize giving a talk on the theory of relativity. 
After the speech a member of the committee found it necessary, to point to it, that this 
‘wasnt object of the awarding of the prize and that the theory of relativity сопсе а pure 
theory, which cant be proven by principle. A theory hence neither could be awarded the 
Nobel Prize. 

Such words on the occasion of awarding a prize for a daredevil hypothesis give the whole 
event really grotesque characteristics, But it came still worse. 


22.1 Wave-particle compromise 


Physicists of name and rank had come together. It concemed the question if the light is 
wave, or particle or even both at the same time? For both variants experimental proof was 
present, the discussion became inflamed and the things boiled over. Finally they were as 
Smart as before, as Werner Heisenberg presented his ideas concerning the uncertainty 
principle. This compromise, on which one eventually came to an agreement, with good 
Cause may be called the worst in the history of physics. t dictates me, what 1 shell see and 
how exact | may look. With it the contradiction should be overcome that the light contrary 
to every causality should be wave and particle at the same time. 


Such fixings not only have a funny, but also a tragic side. Since it were authorities, which 
have approved the compromise and the whole community of science has confidence in the 
statements of its authorities, which immediately and unfiltered is entered in all textbooks. 
At the meeting it simply and solely concemed the wave equation and only that could have 
supplied the correct and only possible answer: It falls apart into two parts and this 
explains, why the light one time appears as an electromagnetic wave and the next time as а 
vortex particle, which is called photon. The conversion can take place at any time 
spontaneously and without puting on energy, so that depending on the used measuring 
technique the particle appears as wave or as particle, but of course never as both at the 


Looking back one can say that the funny thing about the situation was that all discussed 
about the wave and its properties known at that time, that all should know the wave 
equation. An equation as is well-known says more than a thousand words and one look 
would have sufficed entirely, to answer the controversial question once and for all. It 
‘would have saved us a lot 


an Concerning the measurement of light 


light 


first slit refractive slit detector sample picture 


Fig. 22.2 A: Light forms interference patterns at the slit 
ht stripes are formed, where the waves oscillate in 
phase, dark stripes, where they oscillate out of phase). 


electrons ^ pelectroscope 


‘monochromatic light 


Fig. 22.2 B: Тһе photo-electric effect. 


<i>: Atome als Energiewellen. Physiker wandelten einen Strom von Natrium 
atomen in Wellen ша. IT Wissenschaft 7/1996, Seite 56 + 57 
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222 Concerning the measurement of light 


The uncertainty principle with the interpretation of Heisenberg, the light is wave and 
particle at the same time, is Incompatible with the wave equation, Heisenberg puts an 
equal sign, where in the wave equation in reality is present an addition of both wave 
pans. Fortunately in mathematics there is по need af speculating, there a derivation is 
Fight or wrong. Nothing is changed to that even if all physicists of the world should go in 
the wrong direction following the prevailing opinion. The wave equation exert an 
influence оп the interpretation of the light experiments, on the опе hand the ones 
onceming the interference and refraction of the light, where electromagnetic waves are 
becoming visible (fg. 222 A) and on the other hand the photoelectric effet, as proof of 
light quanta (fi 222 B) 


Already the wave theory of Huygens requires interference pattems of light rays, as they 
for instance are observed behind a sli, and demonstrates with that the wave nature. If on 
that occasion the particle nature is lost, if thus the photons present before the slit cant be 
detected behind the slit anymore, then plain and simple the measuring method, hus the slit 
is to blame for that. The vortices have unrolled themselves at the slit to waves 
Corresponding experiments also have been carried out with maner. At the Massachusets 
institute of Technology whole sodium atoms were converted into waves. At the detector 
ure interference patterns were observed, which go as evidence for the successful 
emateralization. But the vorex physicist they show still more: they reveal, that atoms 
merely are waves rolled up to spherical vortices, which at any time and spontaneously can 
эрип unroll to waves t a lattice (chapter Sand 7). 

‘The common interpretation, the wave nature detectable behind a slit must have been 
present in the same form already before the slit, is untenable and in the end wrong, as 
‘makes clear the experiment with the sodium atoms. 


The photoelectric effect, which on the other hand shows the quantum nature of ihe light, 
has been discovered by Heinrich Hertz, further investigated by Lenard and finally 
rendered more precisely by Millikan 1916 (fig 222 B). It bases on the circumstance that 
light of higher frequency, thus blue light, has more energy than red light of lower 
frequency. But if electrons are knocked out a metal plate by light, then that occurs, by the 
waves rolling up to vortices. Now indeed photons are at work, which are detected with an 
eleciroscope indirectly. 

In the same way a photon ray in a bubble chamber can be photographed. But also here the 
measuring method is responsible for what is being observed 


A good example is the human eye, the rods and cones of which merely can pick up 
Potential vortices and pass them on to the nerves as so-called reaction potentials. Incident 
Waves can only be detected, if they first have rolled up to vortices in the corpus vitreum of 
the eye. For us seeing, it doesnt play a role of how many percent vortices and waves the 
light is consisting. 

Behind a sheet of glass for instance a larger vortex part can be expected and still the light 
has the same brightness as without sheer: the sheet of glass is perceived as transparent. We 
nevertheless must assume that light with a large wave part has another quality, than such 
light behind glass or artificial ight with a large рап of photons. 


am Comparison of the parts of Tesla and Hertz 


wave equation: 
AE = grad div E — rot rot E 


Nikola Tesla: Heinrich Hertz: 
e scalar wave electromagnetic 


(electric or wave = 
magnetic) = 


* longitudinal wave | transverse wave 


form (cach time form 
for velocity of [each time for 
propagation v): frequency): 
* (у> с): neutrino * cosmic radiation 
radiation, а. 
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fields,... * UV radiation, 
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earth radiation. * radio waves, 
+ (v=0): noise,... * VLF, ULF,... 


Fig.223: — The two parts of the wave equation 
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22.8 Comparison of the parts of Tesla and Hertz 


Light as a rule always is formed as photon radiation, even on the sun. If in the end only 
waves arrive on earth, ten the vortices sometime on the way to us must have unrolled to 
Waves. Photon radiation after all is а scalar wave radiation, which generally is 
predominant in the near-field of the source of radiation. There is no reason, why the light 
Should act in another way than the wave radiated by a radio transmitter, which as well 
forms vortices in the near-field area, as we already have discussed. For different 
interpretations of wave properties of one and the same physical phenomenon there is no 
place in a unified theory. 


Jf we stay at the comparison then it is not an individual case that an experimental setup is 
responsible for what is being measured and observed. A parallel case to the experiments 
concerning the nature of ihe light is the one conceming the wave propagation. Hertz has 
received and utilized the transverse part and Tesla the longitudinal part and either one 
claimed, only he is right. There doesn’t exist an other equation, which has been amd is 
being ignored and misunderstood so thoroughly, as the wave equation. 


Fig. 223 shows in a survey the two parts of the wave equation in the assignment to the 
terms and forms: Right hand side the electromagnetic wave according to Heinrich Henz 
and left hand side the scalar wave according to Nikola Tesla. The terms, like on the one 
hand transverse wave and on the other hand longitudinal wave relate to the kind of wave 
propagation. 

1f the field pointers oscillate crossways to the direction of propagation, then as a 
consequence ihe velocity of propagation is decoupled from the oscillating fields. The 
result in all cases is the speed of light, and that in our observation is constant 
It is usual to make a list for increasing frequency, starting at the longest waves (ELF and 
VLE) over the radio waves (LW, MW, SW, UHF), the TV channels (VHF, UHF), the 
microwaves, the infra-red radiation, the light, the X-rays up to the cosmic radiation. 

1с really is interesting that it concerns one and the same phenomenon despite the different 
forms! As long as Maxwell only had published a theory for the light, in the world of 
science 24 years long at first nothing at all happened, Only Heinrich Henz with his short 
‘wave experiments opened the eyes. Now all suddenly started at the same time to research 
into various phenomena on the frequency scale, from Madame Curie over Konrad 
Ronigen up to Nikola Tesla, who primarily researched the area of long waves 


With regard to the scalar waves until now a corresponding booster detonation has failed io 
appear. The immense area is new ground scientifically, which is awaiting to be explored 
systematically. 1 uy to make а contribution with my historic rebuild of a scalar wave 
transmission line according to the plans of Tesla 


E: Tm Gesprach mit dem Fersehmoderator und Buchautor Johannes von 
Buttlar weise ich auf die Chancen und technischen Moglichkeiten him 
Johannes von Butlar im Gesprach mit Prof Dr. Konstantin Meyl: 
‘Neutrinopower, Argo-Verlag Marktoberdorf, 1. Aufl. (2000). 
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224 Noise, a scalar wave phenomenon 


Longitudinal waves can take arbitrary velocities between zero and infinity, because they 
propagate in the direction of am oscillating field pointer and as a 

velocity of propagation oscillates as well and by no means is constant. 
to list the forms of scalar waves according to their respective velocity of propagation (fig 
223, left column) 

Jf we start with а localized vortex, a wave rolling up, which further is contracting. Doing 
so the wavelength gets smaller and smaller, whereas the frequency increases. An evenly 
frequency mixture distributed over a broad frequency band is observed. This phenomenon 
is called noise (fig. 14). But besides the localized noise, noise vortices сап also be on the 
way with a certain velocity as a scalar wave, e.g, for the radio noise. In this case they 
show the typical properties of а standing wave with nodes and antinodes: 


Also the earth radiation is said to have standing wave nature, which can be interpreted as 
slowed down neutrino radiation. If it is slowed down om the way through the earth, then 
the neutrino properties are changing, as this was measured im he Kamiokande detector in 
Japan recently. Unfortunately the proof occurs only indirect, because there still dont exist 
measuring devices for scalar waves. Well talk about this problem area later and are 
coment with the clue that already within living memory the standing wave property hus 
been used to find water and deposits of ores and still is used today (fig. 224). 


M we continue our considerations concerning the forms of scalar waves, as they are listed 
in fig. 22.3. The scalar waves, which are slower on the way than the light, are Joined by 

the plasma waves. This is confirmed by measurements and calculations, 

For thermal vortices, as they have been investigated by Max Planck and for biophotons, as 

they can be detected in living cells by colleague Popp, the velocity of propagation 

however is unknown. It was not and still is not measured at all, now more than ever. The 

research scientists have confidence in the assumption that all waves go with the speed of 

Tigh, but thar is a big mistake, 

For all wave kinds there at least exists also ane vortex variant, for radio waves for instance 

it is the radio noise, which propagates with a velocity different from c. The velocity is the 
product of frequency and wavelength: 


los 


From the three variables v, f and À at least two must be measured, if one has a suspicion 
that it could concern scalar waves. At this place most errors are made im the laboratories, 
Countless experiments concerning the biological compatibility, concerning medical 
therapy methods and similar experiments must be repeated, because as a rule only the 
Frequency is being measured and it has been omined to at least check the wavelength or 
the velocity of the wave. Countless research scientists must put up with this accusation. 
Much too blind the scientists, who now again may start from the very beginning with their 
‘work, have had confidence in the predominance of the speed of light. 


жю Neutrino radiation 


hard neutrino radiation 
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Fig. 22.5: ___Тве ring-like vortex model of scalar waves. 
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22.5 Neutrino radiation 


The neutrino physicists make the same error. They proceed from the assumption that their 
particles are on the way with a speed somewhat less than the speed of light c. This 
contradicts the observation according to which black holes should represent strong sources 
of neutrinos, which are black only for the reason that no particle radiation is able to escape 
them, which is on the way with c or even slower. If a black hole does hurl neutrino 
radiation into space, than that must be considerably faster than c, as normal neutrino 
Physicists stil by no means can imagine й today. 

Bur the neutrino radiation only can be detected after it has been slowed down to а value, 
which is smaller than c. If the slowing down occurs slightly assymmetical, then as а 
consequence à mean of the mass different from zero appears. The measurement" of such 
а rest mass, as it at present is propagated and celebrated, is a classical measurement error! 
‘As long as а neutrino om the way to us sill is faster than the light, the mean of its mass is 
generally zero, The effective value of the mass of a neutrino is however considerable. 
Ошу it is able o give account for the soughtor dark matter, as far as it must exist in the 
today supposed form anyway 

‘The Tesla radiation, that the discoverer Nikola Tesla already in own experiments had 
found out, is faster than light (chapter 9.7 and 17.2), Since this Tesla radiation according 
to the description is identical with the neutrino radiation, since it so t say forms a subset, 
Twill call neutrino radiation all the scalar waves, which are faster than the light. This 
stretches from the weak radiation at low frequencies up to the hard neutrino radiation of 
Cosmic origin. But the hardness of the radiation does not only increase with the frequency, 
itin particular increases with the velocity. 


"The neutrino radiation first of all is carrying energy. On top of this basic wave radiation in 
addition infomation can be modulated Doing so extremely complex modulation variants 
are offering, Of this kind we must imagine thoughts, as being complex modulated vortices, 
which can propagate as scalar wave in space. Rupert Sheldrake calls this vortex field a 
morphogenetic field. At this place merely is pointed at his very interesting research 
reas 

Thoughis can be standing in space, in the form of localized noise, but they also can move 
wilh speeds faster than light According to that a communication with intelligent beings 
rom other star systems by all means wouldnt be an Utopia anymore. 


Every fast neutrino forms an individual ring-like vortex (fig. 7.12). The slower ihe scalar 
wave is, the more dependent the vortices become. The photon already can consist of wo 
ring-like voices (fig. 46), whereas plasma waves and other slow scalar waves can form 
from а multitude of individual vortices, which are rotating around each other, to form 
vortex balls and vortex streets (chapter 49 - 411). From this circumstance already results 
‘very different scalar wave behaviour in the different areas of the velocity of propagation, 
‘This trend for small velocities can as well be observed towards lower frequencies For a 
certain wavelength the frequency after al (according to eq. 22.1) is proportional to the 
Velocity of propagation. 


<i>: R. Sheldrake: Seven experiments that could change the world. New York: 
Riverhead 1995 
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Figp.226: — Scalar waves and radio waves, 
‘comparison of the properties. 
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226 Parallel instead of serial image transmission 


We continue with our considerations concerning the special properties of scalar waves, 
represented in the left column, and compare these with the well-known behaviour of 
electromagnetic waves in the right column (fig. 223 is now followed by fig. 226). If we 
again take up the possibilities for modulation and the transmission of information, then it 
becomes very clear from the comparison that we today work with a technology, which we 
it is true master more or less, but which is everything else bur optimum. 
For the Непал wave the velocity of propagation is constant. With the frequency 


the information transmission. An image for instance must be transmit 
after point and line after line. The serial image transmission takes place very slowly, for 
"which reason the velocity of the PCs permanently must be increased, so thatthe amount of 
data can be managed 

‘With the clock frequency on the other hand also the losses increase, so that in the end the 
CPU-cooler limits the efficiency of modem PCs. Something our engineers obviously do 
"wrong, as a comparison with the human brain clarifies. Our brain works without a fan. For 
it а clock frequency of 10 Hertz is sufficient, It needs neither Megahenz nor Gigahenz 
Irequencies and despite that is considerably more efficient 


Nature only works with the best technology. The second best technology, as it is put to use 
in our machines, in the evolution wouldnt have had the slightest chance of surviving. The 
Strategies to optimize of nature are merciless, In a free economy that goes completely 
different. There the ,bungler are joining together to companies dominating the market, 
buying up the innovative ideas without further ado, to let them disappear in the drawer, s0 
that they can bungle further in the way they did until now. It after all have been the lousy 
products, which have made them to the companies they are today. The ego of power is 
Incompatible with the interests of nature. 


Маше works with scalar waves and their velocity of propagation is arbitrary. Wavelength 
and frequency now can be modulated and information can be recorded separately. In this 
manner a whole dimension is gained to modulate, the image transmission can take place 
in parallel, which means considerably faster, safer and more reliable. As anyone of us 
knows by own experience, assembling the image takes place all at once, the memory of 
past images takes place ad hoc. Nature is indescribable more efficent than technology 
‘with the scalar wave technique. 


Jf we again take the right-hand side of fig. 226 with the properties of the Hertzian wave. 
In the opinion of Nikola Tesla it is a gigantic waste of energy. The broadcasting power is 
scattered im all directions and the transmission losses are enormous, At the receiver 
virtually no power arrives anymore. To receive a radio signal the antenna power has to be 
amplified immensely. It is a wave, which actually only can be used as radio wave, thus as 
а wave with which arbitrary many participants should be reached. 

This wave however is completely useless, if it concerns a point-to-point connection. 1f I 
want to call someone, to talk only with him, a radio wave is the entirely wrong method, 
because 1 with that bother hunderds and thousands of people that dot want to call at all! 


E Comparison ofthe properties 


Tesla radiation (radiations) = scalar маме, 
longitudinal wave propagation: 


with grounding: 77 


Fig. 22.7: Comparison of radio waves according to Н. Hertz 
and electric scalar waves according to Nikola Tesla. 
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22.7 Comparison of the properties 


The course of the field lines clarifies the difference, For the scalar wave all field lines 
going away from the transmitter run together again. As long as no scattering field occus, 
"here also wont be any transmission losses И is an energy wave, for which the full 
broadcasting power is tansmited wirelessly and which arrives at the receiver, by that 
focussing th field lines again. 


Here one at once numerous technical applications come to mind, if energy should be 
transmitted wirelessly. A TV, which supplies its remote control with energy itself, 
lelemeric installations, which are fixed at difficult accessible or rotating machine pars 
and which cant work without energy supply. 


For a mobile with 3 Watts of broadcasting power only a few microwatt arrive at the 
ground station. If 1 would have a scalar wave mobile, which functions with resonance, 
then a broadcasting power of some mictowatt will be completely sufficient, to сапу out d 
telephone call right through the earth. This minimum broadcasting power suffices, because 
everything, what is being transmitted, arrives at the receiver ~ crucial is that the conditions 
of resonance are fulfilled. That means, both must have the same frequency and the 
opposite phase. In addition the modulation has to fit, so that on the one hand not several 
participants in the conversation are geting in each others way. For a purely carrier wave 
transmission on the other hand there would be the risk of natural fields being collected 
also and the power at the receiver taking inadmissbly high values. This is prevented 
effectively by a correspondingly complex modulation. Nature solves the problem in 
exactly this manner. 

Mobile phone technology with scalar waves of course still is a pie in the sky. A big 
challenge for the engineers poses the adjustment condition of opposite phase and the 
fining modulation, which Tes called „обаа аот". Endrely by the way the 
network runners and the telephone companies ae geting quie superfluous. 


Telephone charges, so ane perhaps сап read in the history books in а hunderd years, were 
the indication of а century of rigorous exploitation of man and nature. With scalar waves a 
direc, more dimensionally modulated information transmission directly with the parmer 
fof conversation is possible and sufficient energy is available to humanity any time and any 
place, without being dependent on any companies! This notion is not new, but it is 
Inconvenient for the rules; already Nikola Tesla has written about it, but obviously no-one 
wanted to listen to Ва 


Scalar waves are able, that is made clear by the properties, to revolutionize both the 
energy technology and ihe information technology fundamentally. It is more than only à 
technology for the new century. Scalar waves are a chance for the whole millennium! 


TD N Tesla: Transmission of electrical energy without wires, Electrical World 
and Engineer 71.1905; Edition Tesla Vol. 4, P 131. 


<i>: к. Tesla, New York Times of 155.1908; Edition Tesla Vol. 6, P. 241 


Frequency diagram. 


TTT 
| i сав. 
E | sion | [^m] 
| а 29 
пеџ- љи 


ma j^ noise i m. 
home AA AA AAA AA aie 
ail alra sound ZEY Г 
|оокнај = LW р 
m M - A 

аш qur 
s air- И body 7 
10, SO! sound ZZ [tr 


O sy 1.10 I 10107 1O 1 10 10 10 107 IT 10 
— Le. (velocity of propagation v [пуз] =m 
Fig. 23.1 Frequency diagram of longitudinal and 
transverse 
waves as they depend on the velocity v. 


esearch of scalar waves ав 


23, Research of scalar waves 


Scalar waves are still unexplored ares, scientific new ground as it were, Individual 
research scientists already have selectively ventured forward in this area and have 
described properties of the scalar wave investigated by them im their special research area 
mostly im measurement technical manner. But эв а rule they lack the physical relation, as it 
is derived im this book for the first time. If we dont proceed trom individual 
measurements, but from the wave equation and the mathematical physical derivation of 
scalar waves, then we have the great chance to understand as something belonging 
together on the ome hand noise, photons, neutrinos and lots of other known phenomena as 
well as on the other hend still unknown phenomena, which are called parascientific. 
We should remember that we without theory of Maxwell and the representation in a 
frequency band today still wouldnt know that the radio waves (LW, MW, KW, UHF), the 
microwaves (uW), the infrared thermal radiation (IR), the light and the X-rays concern 
just the same phenomenon, The graphic representation of both waves in one diagram in 
this place is exiremely helpful. 


23.1 Frequency diagram 


In fig, 23.1 the frequency £ is shown against the, velocity of propagation v with the 
wavelength A as parameter. The broad line at 3°10 m/s represents the speed of light с. 
Here the frequency band of the wansverse waves can be found again in the well-known 
one-dimensional representation, 

Cinese o that, somewhat unusual, the longitudinal waves run. These sam at the left at 
localized noise, over the sound as it propagates in air, Ш water and im melal, over lage, 
то а lage exten all unexplored, range of the bio photons, the heat voies and of the 
Pissing tod effects and end om the other side of the speed of light a the neutrinos 
Between that the special case is seed that the panicles, or said better vortices, 
propagating ss а scalar wave have exactly the speed of lig. It gives reasons forthe 
Suman as already mentioned, tht light сап appear as wave of ss photon radiation. 
JL according to the wave equation, afterall always consis of a combination of hoth 
fom, At very high frequencies, eg the cosmic radiation, this combination is shifted m 
the direction of vortices and their багов ss a scalar wave, at low frequencies te 
tendency inversely ges in the direction of the normal wave 


1f we assume that for the transverse wave over all frequencies a dozen of specialized 
gauges is necessary, each of them also can be switched over im range several times, then 
we can project that ta record a scalar wave of a certain frequency over all velocities of 
Propagation likewise 12 devices and for the whole field shown in fig. 23.1 approximately 
12х12 = 144 devices will be necessary. Of these 144 gauges today just 12 are available. 
‘There (ш ЫШ are missing 132 pieces, "which should be developed. 
With these gauges, so 1 am convinced, the many white spots in the diagram can be tapped 
scientifically litle by ile if a systematic procedure is used. My vortex theory thus will be 
attached ental importance 
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Fig.23.2: Frequency diagram with entries conceming Wust 

‘Tesla transmitter and various not understood effects. 
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232 The reverse of the HF medal 


The diagram possibly may settle disputes, like the ones between the „Wustlingen" (note of 
the translator: the author here is playing with words, Wuslingen literally means lechers) 
and he „high-frequency engineers" 

Professor Wust of Munich already 1934 had proven, that the Wust waves named after him 
їп air have а velociy of propagation of approximately 10 m". He investigated them in 
the frequency range between 16 Hz (= 60 cm) and 500 Hz (= 2 cm). The high- 
frequency technicians immediately have convened to the speed of light, since they dont 
know anything else, and on the spot have shifted the phenomenon imb the range of ihe 
microwaves between 0.5 GHz (4-60 cm) and 15 GHz (= 2 cm). In the diagram now can 
be found, at which place this phenomenon belongs actually. It presumably concerns the 
same „energy ray", which Dr. Soeder has observed and proven already at velocities of 
propagation of 53.2 km's and wavelengths around 10 cm 

Furthermore follows from the diagram (212) why ша sound can be calibrated in heat 
degrees, and why radio reception of signals from a completely other frequency range is 
possible by principle, if for identical wavelength a velociy of propagation different from c 
кеш. Further the range of operation used by Tesla at approx. 16 times the speed of light 
is depicted 

Also the noise is such a book with seven seals. lt concems, it is true, а fixed chapter of 
high-frequency engineering, but without visible connection to the other chapters, That 
might be based on the circumstance that the relation, as it is dictated by the wave equation, 
isnt recognized. 

Every high-frequency signal is accompanied by a noise signal; every antenna produces 
mare ог less noise. НЕ engineering dictates the measures, how the noise can be suppressed 
resp. the signalnoise distance be increased. The goal is to make the electromagnetic wave 
Stand out in such a way from the noise that it can be received. For that the measurement 
Setup must be choosen correspondingly, are the measurement cables dictated, and must be 
Paid attention to power adaptation and corresponding termination resistors, For measuring 
НЕ correctly all interference influences should more or less disappear 

But what are the interference influences, which the HF-technician suppresses? According 
to the wave equation it are the scalar wave pars and to that also is counted the noise. 
Every HF-echnician thus knows the scalar pans as interfering noise signal, but doing so 
he completely fails to notice the technical advantages and chances, which eg are present 
inthe noise. 

If by means of an autocorrelation function a noise signal is compared to itself then often a 
hidden message comes to light. According to that, informations can be hidden im the noise 
and of course transmitted wirelessly. This important circumstance is known, but it is 
hardly used. The noise vortices this can be modulated im an extremely complex way. 
There can be wansmited a lot more information in the noise as scalar wave, than with the 
radio wave. 


zs Payee und ice ее TUO Ruten- 
ganger als Indikator. Further references in W-B-M 3/1991, 5. 
di>: А. Soeder Ohne Strom lauft neuer Energiestahl rund um den Erdball 
Raum & Zeit 59/92 Selle 62-67. 


an Radiesthesia 


Fig. 23.3: __ Dowsers dowse an ore vein, 
From: _ Speculum  metallurgiae © politissimum, 
Rossler, Dresden 1700. 


TET Ludeling, Hartmut: Handbuch der Radiaesthesie, Verlag Eike Hensch 1004, 
S. 145, ISBN 3-327407-09-7. 
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‘The possibility of more dimensionally modulating and parallel image transmission make 
scalar waves superior to the radio waves in such a way that one should seriously think 
about the reversed procedure, in which the noise is conceived as useful signal and the 
radio wave as interference signal 


In the frequency diagram (23.1 and 23.2) can be read like in a diary, in which most pages 
it is tue still are empty, but in which some very informative marginal notes can be found 
for different points of difficulty. It mostly are parascientific phenomena, which, not 
understood and excluded by textbook physics, are waiting to be taken up in the building of 
physics. As an example well pick ош an extensive area of alternative research. 


23.3 Radiesthesia 


A particularly broad spectrum of scalar waves is provided by the already several times 
mentioned earth radiation. An ancient science ‘of experience, which troubles the 
exploration of the earth radiation, is the geomancy. The Roman land surveyors, the 
‘Augures, used as an aid a flat coil like also Tesla did to receive scalar waves. The Linus, 
эз the device was called, resembles so much that of the Eirusks that we must proceed from 
‘the assumption that the method is much older (fig. 1610) 

‘This par of the scalar wave research, also called radiesthesia, is derived of „radiare”, 
Va Cos Дает sah Coe ei rei" resp serene’ асла bi! dicate cd 
the sensiiviy to radiation of man. Doing so the radiation sensitive uses his own nerve 
framework as a biosensor. 


The nerve conduction could be derived as a biological variant of the Tesla one wire 
transmission, for which ring-like potential vortices are passed on as action potentials in 

form of standing waves (fig. 9.6). Of this kind are also the control commands, which cause 
а muscle to contract. If now corresponding vortices are picked up by means of a dowsing 
той or similar aids in our nerves, then the contract addressed muscles contact, because 
they cant distinguish, from where the command comes. This unconscious nerve twitch 
leads to a swing of the dowsing rod and to the wellknown dowsing rod phenomenon. 
But man cant replace a technical gauge. Hence one speaks of dowsing and not of 
measuring. To this should be added the condition of resonance, which must be fulfilled. 
Since every person however builds up other resonances, dowsed results of others often 
cant be reproduced. But from this particular difficulty one cannot draw the conclusion 
that the phenomenon does not exist and radiesthesia is not a science, Series surveys and 
statistical analyses here in any case dont lead any further. И always only are individual 
talented dowsers, who have at their disposal really fantastic abilities and find with great 
certainty water, ores and even ой 

With the perception of a physical phenomenon it mostly starts. Cultural man looks after 
his discovery as cult, whereas modem man, guided by the wish for reproducibility and 
more objectivity, is troubled to design and to build а technical measurement work. With 
regard to the scalar wave in general and the radiesthesia in special we still are at the stage 
ofthe Stone Age. 


ES Prediction of earthquakes with the help of scalar waves 


2m 5m 
2.5 m 3.5, | 
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Ww 
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Fig. 23.4: Nets dowsed at latitude 49. 
L net: „global net" according to Dr. E. Hartmann; 
orientation: N - S: 2 m distance and E - W: 2.5 m distance 
IL net: „diagonal net" according to Dr. M. Curry; 
orientation: NE - SW and NW - SE: 3.54 m = 2.5 m * sqri(2) 
UL. „lightning net" according to В. Schneider; orientation like 1] 
LV. net ace. to Benker; like L. but: N - S: 10 m and E - W; 10 m] 
IV. sun/planet net acc. to W. Auer; wi 


According to Prof. E.G Hensch et al 
<i>: Hensch: Radiaesthesie im landlichen Bauen und Siedeln, Arbeitskreis zuf 
Landemwicklung in | Hessen, W4, ^ Wiesbaden 1987; resp 
TW. Auer: Erdstrahlen?..  AWGEO 199, Eigenverlag 1998: — resp. 
Mayer/Winklbaur: Biostrahlen, 5. Aufl. ORAC Verlag, Wien 1989, Seite 168 


3,66 m orientation S./P.] 


Research of scalar waves am 


234 Prediction of earthquakes with the help of scalar waves 


The standing wave character af the earth radiation is a help. There are dowsed points and 
lines of maximum radiation intensity, which form nets, which encompass the whole world. 
On the one hand we are dealing with a net oriented in direction north-south and east-west 
(Hanmann net) and on the other hand with a net standing diagonally to that under 45° 
(Curry net). Because the angle of 45° can be derived as borderline angle from a vortex 
field calculation ^, 1 already early have pointed to the circumstance that it here 
presumably concerns а vortex phenomenon, 

Because the nes in addition are dowsed in ai И must be vortices of the electric field, so- 
called. potential vorücer ^, which here form regular structures, The formation of vortex 
lines and complete vortex streets (chapter 4.9), which consist of countless individual 
vertices can be explained as follows: 

Electric scalar waves propagate im the direction of ihe electric field strength and mediate 
field vortices, eg. neutrinos. If at a certain moment the transmitter caries а positive and 
the receiver a negative charge, then all the particles which are positively charged are 
repelled by ihe transmitter and attracted by the receiver, All run at the same time towards 
the same goal, although all mediated particles сапу the same change and repel each other! 
"his Incompatibility cam be compensated partly, by the vortices rotating around each 
other. In this circumstance can be seen the reason for the structure shaping, the formation 
of some lines im the countryside (fig. 23.3). The distances between the lines have 
Characteristic values, which allow conclusions about the wavelength of the standing 
waves, We must assume that they dictate the structure shaping and that the spatial vortex 
distribution aligas with the nodes and antnodes of the respective standing wave. The 
distance between the lines, which corresponds to half the wavelength, becomes smaller 
and smaller towards the North Pole and the South Pole of the earth, the net thus narrower 
and narrower. Also is the net said to change strongly before an earthquake. This all are 
flues for the circumstance that the structure shaping radiation comes from the earth, that 
the cause must be sought inthe earth radiation: 

її should be noted marginally that with scalar wave detectors, which permanently scan the 
nets, a just as effective as Inexpensive earthquake prediction should be possible. Such a 
facility would be an enormous relief and help for all earthquake waming Services. It even 
should be possible to determine in advance the future epicentre, И there is measured at the 
Same time at if possible many stations and the respective deviations ae compare 


A further influential factor is the composition of the subsoil; eg. ores and metals influence 
the earth radiation. Water shows а special affinity for the earth radiation. It does collect 
the radiation and after bundling it up releases it again. To blame is ће high dielectricity of 
water (ESBO), which again favours the formation of potential vortices 

A technical use of this effect would be the neurinolyse (see fig. 175-178 and 181), the 
spliting of water molecules by neutrinos if these take the sta of an electron, hydrogen 
escapes and the oxygen content im ihe water increases. If a neutrino however shows as à 
positron, then it annihilates and there is formed а light fash, which serves the „experts" in 
neutrino detectors as proof. 


Mey, КЕ Wibeltvome, Dissematon Universiat Sugar 1984 
ii»: Meyl, К Potentialwirbel Band 1, INDEL Verlgsabt 1990 


E Searching water with the help of scalar waves 


Spectroid of the radiation field of a subterranean flowing water 
veign (according to Р. Schweizer)": 


main zone main emphasis zon 


Subterranean flowing water, 
fault, fissure, cracks, caves, etc., 
‘but also ore veins, oil, coal, ete. 


Fig. 23.5:___Radiaesthetic search for water, 
(dowsing of the earth radiation) 


Жїз: Ludeling, Hartmut: Handbuch der Radiaesihesie, Verlag Eike Hensch 1994 
SL Мз, ISBN 3-9374й7-09-7. 
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235 Searching water with the help of scalar waves 


Faults of earth's crust lead to fissures and cracks in the rock, which often fill up with 
standing or flowing water. Potential vortices of the earth radiation are attracted by the high 
dieleericity of water and are radiated again in slowed down and focussed form. On the 
surface of the earth the mixture of various scalar waves arriving there can be dowsed as 
main emphasis zone. For reason of the broad radiation spectrum the results of proficient 
dowsers in the main emphasis zone more often coincide. 

At both sides in addition spectrids are forming, which are dowsed as parallel running 
vortex lines. Because every harmonic wave produces other lines and every dowser reacts 
to other resonances, а profound ability is required, if from the distance of the so-called 
announcement zones the water depth should be inferred (fig. 235). Some specialists 
indicate besides the place and ihe depth also the amount of deposit and if need be the 
water quality. For that they analyse the radiation intensity, but unfortunately many all ino 
‘often overate their abilities. 


Already the Augures, the land surveyors in the age of the Romans have aligned their 
Streets and the castles with the nets and the lines im the countryside, Even today new 
evidence about the central importance of the standing wave character of scalar waves cam 
фе found at excavations (fig. 16.10. Since every scalar wave also occurs coupled with a 
radio wave by means of ihe wave equation, earth rays originally could be detected 
Conventionally wit field strength gauges, But the intensive use by radio stations has made 
it necessary to change from the short wave range to the VHF-range and further to the 
Un-range, И were indirect measurements, which could be interfered emi. 
Today geologists work with ELF scanners in a range between IS and 30 KHz if they 
search for water. They analyse the emitted signals of submarine transmitters, because 
these are atracted and amplified by water carrying layers. 

Experiments also are carried out with noise receivers or unused broadband TV channels 
Others analyse influences of the earth radiation on the magnetic field of the earth, but for 
this method the expressiveness is controversial 

‘Again others walk along а path with a scintillation counter measuring the inverse profile. 
AL the places of maximum earth radiation а minimum of gamma radiation is measured, 
‘This stunning relation only can be interpreted as follows: the natural radioactive decay at 
these places takes place accelerated and that proves: 

1. that earth radiation sets radioactivity free and causes it in the first place (chap. 171 pp) 
27 that in the case of earth radiation it actually concems slowed down neutrino radiation: 
But also this method works indirectly. It only functions im the open air and then only in the 
‘case of unspoiled nature, which sometime was covered with an even layer of radioactive 
dust. By cultivation or plantation the „radioactive layer very often is changed and mixed 
up, whereupon the measurable profile hardly allows conclusions. 

For indirect measurement methods of that kind, for which the measurement variable stands 
їп relation, which isnt known in more detail, to the scalar wave of interest, generally 
caaution is advisable. Too often a message is seen in a wonderful 3-0 diagram of the 
magnetic field strength or the radioactivity distribution, which has much more mundane 


196 Receiving scalar waves with the Lecher antenna 


Lecher air antenna according to W. Busscher“: 


short-circuited end of the Lecher conductor 


‘The tuning length L of the 
Lecher antenna determined 
the resonator length for 
standing waves. There is уф 


Оаа with п= 12,3. 
Therefore the wave 


length is ambiguously 
determined; e.g. for: 


L= 3272 


Fig. 2: Lecher conductor as scalar wave antenna. 


Can be read at Prof. Dr. Ing. Christof Rohrbach: 
i Rohrbach: ` Radiasthesie, Physikalische Grundlagen und Anwendung 


Geobiologie und Medizin, Haug Verlag Heidelberg 1996, Seite 100. 
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эз Receiving scalar waves with the Lecher antenna 


їп the case of technical gauges it is normal to change the frequency tuning. For that the 
capacity of a capacitor is being varied, which is part of a resonant circuit, This method ran 
Simply be realized with the today available constuction elements. Biological systems om 
the her hand, for instance а persan, work primarily with a variation of the wavelength. In 
this case (according to eq. 22.1) the frequency is directly proportional ta the velacky of 
propagation. 

So provide for instance radiaestetc dowsings clues for the wavelength. The frequency 
however cant be given, because that oscillates along with the velocity of propagation and 
at present the forming noise signal still cant be analysed. There cant be bought electronic 
Construction elements, which like a body cell would be able of oscillations of length. 
Oscillation quarzes and piezo elements, on the basis of which scalar wave detectors could 
һе constructed, form an exception, 

Similar to the Lecher conductor different forms of tunable Lecher antennas have been 
developed, which are used for dowsing. Such a frame antenna, developed strictly 
according to the rules of high-frequency technology stems from W. Busscher (fig. 236] 
With the shorceircuit slider a closed-loop antenna circuit in the upper рап is tuned to half 
the wavelength or an integer multiple fi (L 702,2 with n = 1,2. The person, who 

holds the Lecher antenna with both hands, forms the termination resistor for the attached 
amenna circuit, At the same time he prevents the occuring of an effect back on the tuned 
resonant circuit by means of damping of the Lecher conductor. The sense of this 
arrangement is lying in the circumstance that man as a ,biosensor” should feel if standing 
waves, which I call vortices, are formed in the Lechor antenna. 

A modification of the Lecher air antenna is the Lecher dowsing гой according to В. 
Schneider I is produced as an etched board, which has a dielecrcty of approx. 4. AS 
а result the velocity of propagation and the wavelength are only half their normal value. In 
addition a shortening factor V is introduced, which depends on the construction of the 
Leder dowsing rod (L= Vnd with V = 0.952 and п = 123... 

In fig. 227 some published tuning values have been drawn up. The values for want of 
corresponding technical gauges it is true still havent been confirmed, but they allow a 
Certain insight into the world of the scalar waves, as they are influenced and radiated by 
water, by metals, by oil or even by other planets, the sun and the moon. 
Doing so some questions remain open: We for instance dont know, if the corresponding 
wavelength concems the basic wave or only an m^ harmonic wave. The details ot only 
are unreliable, they moreover also are ambiguous. И however several tuning values L' are 
present for which resonance occurs, then if need be an integer divisor can be sought and 
the wavelength can be determined. But that doesn't function always. 


ЕТ Will Busscher: Die Laf-Lecher-Leitung als Wanschelute, Eine Meihode um 
die Wellenlangen zu bestimmen. Wetter-Boden-Mensch 3/ 1991, Seite 46-57. 
"lios R. Schneider: Einfuhrung in die Radiasthesie Tell I: Leitfaden und Lehrkurs 
s Olengon-Verlas, Wertheim, 7. Aufl. (1984) S. 136. 
i>: Rohrbach: Radiasthesie, Physikalische Grundlagen und Anwendung in 
Geobiologie und Medizin, Haug Verlag Heidelberg 1996, Selle 100: 


‘Supposed wavelength à of the transmitted scalar wave radiation i 


Assignment according to wavelength 


in 


icm 
"t BE (with the different tuning values 17) 
32 | water (= 155«; 1084/5 T8 vinti 1 азу) 
| 18 | faut (L= 129,55 8.65 neri А Зин) 
|136| met = 12.2 щен 9.651579; 6-1 sj 3.05 nyaet 
| 4m = 16x25cm (N:S direction} LT 
| Sm - 20x25em (E-W direction) 
[147 | meth. (Lo 11A amest 6.9 nte: 3.5 ei 2.2 nyc 
| 7.08 m = 30 x 23.6 cm (NE-SW + NW-SE direction) 
113.2 | neti — (12655 94а: 8.2572; 6:152; 4.15: 2 
|164 | radon (= 78-2 
28.6 | ой @ = 13.500 13.8 nima; 3.3 to 3.5 1) 
172 | gold — (7 Bass 4-1 opui; 2а) 
189 | silver (= 6.6 aya- 2; 3.2-3.3 jar; 1:6 ver) 
7.20 | quarts (6.945 4.1 s/a; 3.85 oj; 2955 2595 2.2 
435 | sun (= 41S E 
153 | moon thermal spectral lines: 11; 21 
4.25 | Маз (4.05./a=4, thermal spectral line at 3.14: 
4.90 | Jupiter (4.65 «faa, ther. spectral lines: 3; 3.2; 3. 
5.96 | Saturn {5.1 nas, thermal spectral line at: 3.45; 
л: и confirmed wave > 
(derived from tuning values of a Lecher antenna. 
L =. Van /4m with V = 0.952 
and n= 1,243... for 4/4, 1/2, 34/4, № 
and т = 12,3... for 1 the basic wave 
and the 255, 35, ... harmonic wave 
according to: 


Caused by different dowsing methods. Every value therefore always should be 


Research of scalar waves am, 


237 Assignment according to wavelength 


As said, the methods to determine the wavelength by means of the Lecher antenna are 
ambiguous and unreliable. So water should have a wavelength twice as long as a fault But 
ince water often is collecting or subterranean flowing im faults, one is entitled the 
suspicion that here /2 was taken, where im reality the full wavelength 2. acts. 
"The rest of the table after that should be looked at with the same scepticism, The table 
nevertheless is not wholly uninteresting, because it points to certain trends and is able to 
fumish clues, which if need be can represent a help of orientation in the systematic 
research of scalar waves. 

At the planets is remarkable that the Lecher conductor reacts to values, which corelate 
with the respective thermal spectral lines. If these spectral lines propagate with c and it 
actually should concer the same cause, the frequency thus should be identical, then the 
planets would emit scalar waves, which are faster than the light. In the case of Mars 135 
times the speed of light c would be present, in the case of Satum 155 times and in the case 
of Jupiter the values would lie between 146c and 1.530, In the case of the moon two 
thermal spectral lines are being measured, which on the one hand have as a result 139e 
and on the other hand 0.73e. At this place stil ample research tasks should be solved. 


In the case of scalar waves the wavelength is the most important factor to refer to. The 
frequency however varies continually, which in electrical engineering is called noise. That 
again is connected to the circumstance that frequency and velocity of propagation 
oscillate, so that merely an average value can be given at a time. But that hardly can be 
"measured, which again makes the assignment more dificult. We thus sill arent capable 
to ener the table values fom fig, 237 ino the frequency diagram of fig, 23.1 


A technical gauge for scalar waves is necessary. A practical solution could look as 
follows: A noise transmitter tunable in frequency and wavelength operates on top of a 
carried along noise receiver, The arrangement with that comes the Tesla transmission path 
for scalar waves very close If the wansmined noise signal hits upon a likewise one in the 
surroundings then overlapping occurs, which at the receiver causes a change of the 
displayed value. If doing so a subiaction (extinction) or an addition (amplification) of the 
Signals occurs is unimportant. 

With this arangement in any case statements are possible about frequency, wavelength, 
velocity of propagation and about the amplitude of the scanned signal, without 
Withdrawing energy and sirain the signal im doing so”. Wih such a gauge radiation 
Conditions depending on location could be measured as well as technical devices checked 
Jor the emitted scalar wave рапа (fig. 24.1). 

An important use over and above that would be given in medical diagnostics, Every living 
being „produces noise” the technician would say, it „emits scalar waves” 1 would say, 
‘whereas following general usage is talked about the „aura of ma" The value of an аша 
diagnosis still is completely unknown to most doctors and therapists, especially as the 
scanning af the aura at present only is possible by dowsing. But the patient expects that a 
doctor works wii a technical gauge and not with а dowsing rod! 


I? First experiments, which T carried out with students In the laboratory, look 
very promising. Unfortunately the works at present rest for reason of lack of 
money 


s% Mediation of information with the help of scalar waves 
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Fig. 24.1:___ Concept for a device to detect scalar waves 
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24, Medicine of oscillation 
24.1 Mediation of information with the help of scalar waves 


16 for the discussed scalar wave gauge the transmitted comparison signal im addition 
deviates from the form of a sinus, if the signal is modulated in some way, then even the 
transmission of information by means of the noise as scalar wave can be realized. If we as 
an example again take the aura of man, which is more than only a radiation field, it carries 
Information for instance about the state nf health of man, Kirlian photography is one form 
of making it visible (Fig. 3.6) 

Not only the nerve conduction and the brain work with scalar waves. Man in this way also 
corresponds with his fellow people, some more, thers less. There are people who „beam 
and that should be interpreted in the tme meaning of the word. Others opposite to that are 
"more „receiver characters", who pick up more scalar wave radiation than they give away. 
But because they not only pick up positive radiation energy, they are susceptible to 
information, which makes sick. Thats why a healthy equilibrium in the exchange of 
thoughts, feelings and the different forms of scalar waves is very important. All that is 
reflected in the aura of man. If we technically are capable to scan the aura of man, than 
this can be a blessing for humanity and for the public health. 


The possible abuse however must not be overlooked, Unbiased research results, which can 
be used for the benefit of humanity, in many cases just as well can be used to harm 
humanity 

А connector of both these worlds is the Russian psychologist Prof. Smimov, who has 
shown publicly in television, how а spoken sentence can be transformed im a noise signal, 
which s taken up directly by the brain as information, with the help of a computer 
program ^. He with that is capable to “sodden” individuals, as he says, he in this way can 
take the fear away from soldiers before a combat mission and can operate the disease out 
‘of drug addicts without bloodshed. In the television fim such an „operation at the open 
Subconscious” is shown life. The patent hears the noise signal over headphones and is 
‘cured already after few minutes treatment time. 


We here are geting in the domain of ethical and moral problems of scalar wave research, 
which arent solved by us looking away and leaving the fld up to others According to 
the words of Prof. Smimov the only thing, which can stop the research scientist, is his own. 
moral, He doesnt say any more and that isnt exactly reassuring! One here is working 
‘with „signals resembling sound", is said im the report of the Zweite Deusche Fomschen, 
‘hus with longitudinal waves and that shows, that already more knowledge about scalar 
‘waves is present than is generally known by the masses 


Another way is leading over te bioresonance. Also Bere at first the possibility and chance 
to cure diseases is tothe fore. The bioresonance is а central aid in the area of the medicine 
of oscillation, which is increasing in importance permanently. 


ET Die Zombies der roten Zaren (Besta Film Warschau im Айга d. ZDF 1988] 
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Fig. 24.2 A: Wiring diagram of the Syncrometer. ^ 


<i>: Wiring diagram taken from: Н. Clark: The Cute for All Cancers (1993) New 
Century Press, USA, Page 434 
<й>: Flanagan: Horen mit der Haut anstatt mit den Ohren, Sonnenvind 1/97, 
E 
saz  NBegich: Towards A New Alchemy, The Millenium Science, Earthpulse Press 
1996 
di: Dr, Bodo Kohler Biophysikalische Informatins-Therapie, Gustav Fischer 
Verlag (1997), Kap. 11.6 Der individuelle Grundton, S. 239 ff. 
жат Dr. Bodo Kohler: Die bipolare Farb-Ton-Therapie, CO Med 2/2000, 5.10 - 15 
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242 Systems with positive feedback 


The field of oscillation of man easily can be influenced, because it concems a vortex field 
A technical measurement with the gauges available at present is almost impossible and 
highly inaccurate. There however exists the possibility, to apply electrodes to a person and 
to integrate him in the circuit of a technical device. The two of them form а feedback 
system with man in the reum loop. The operation can take place in two different ways 
depending on the sign of the feedback (Fig. 24.3): 

For positive sign it concerns positive coupling. In this case the signals released by a 
person sum up, for which reason already minimum amplitudes are sufficient to produce 
Violent reactions im the case of resonance. For resonance to occur, the system must either 
earch independently the suitable frequency and phase, or the therapist searches the points 
of resonance. 


2421 The Syncrometer. 


‘An independently working system is e.g, the Syncrometer. By means of two electrode 
‘which are held with the hands or are attached directly to the head, the noise signal emi 


by а person is called off and supplied to a broadband amplifier. The test subject again 
hears the amplified signal via headphones, so that the circuit is closed. 

Apparently unspecific and still reproducible during operation certain signals capable of 
resonance are emerging stronger by amplifying and swinging themselves up. The aura 
starts to extend or expressed in the words of а radiation sensitive, the so-called reaction 


distance is increasing, with which he means the distance in which he detects a dowsing 
rod reaction. 


‘The test subject now increases his radiation, so this method can be valued. By 
strengthening his own radiation power, he works more as a transmitter and less as a 
receiver for scalar waves. In the last point the therapeutic use seems to Пе, because by that 
‘he patient can get rid of resonances to any unpleasant persons or to technical transmitters, 
‘which are burdening him. The device consequently also is sold as aid or protection against 


p 

The amplified signal also can be picked up directly by the skin instead of by the 
headphones and sil being , eai. The reports streech from a harmonizing and balancing 
effect up to "electronic telepathy" and states similar to ecstasy of the test subject". 


2422 The sound therapy 


"The controlled variant of this method for instance is the sound therapy. Now the sounds, 
which the patient picks up by means of headphones, do not stem from him but from a 
sound generator. The therapist goes through the scale and tries to find out at which sound 
the aura swings up. If the eigenfrequency is found, then the patient can therapize himself, 
by again and again playing or humming his eigentone™ 

7t concems here only a physical statement on the used methods of altemative medicine and 
not therefore, whether healing successes are actually possible. 


E" Systems with postive feedback 


[sound frequency wavelength colour wavelength 


equally tempered [1Z] [em] frm] 
Fshap" 70 464 purple) E 
к 68 491 (crimson) E 
E 659 520 (violet) l 
Dsharp" 62 551 indigo 421 
D 57 58,4 bleu 446 
Csharp" 55%4 619 turquoise — 472 
c 53 656 green 500 
p 44 695 yellowgreen 530 
Ashar — 46 736 yellow 562 
x мо 780 orange 595 
Gshap' 415 826 orangered — 630 
G 32 875 red 668 


Table 24.2 B: Scale of the colour range.” 


Colour chakra sense organ planet type 
purple —7. (crown chakra) epiphysis Jupiter 

6. (brow chakra) hypophysis Saturn 

5. (throat chakra) hearing Mars 
green 4. (heart chakra) feeling Sun 
yellow 3. (solar plexus) seeing 
orange 2. (sacral chakra) taste Venus 
red 1. Gootchakra) smell Moon 


Table 242 C: Assignment of colours to chakras and planets." 


colour — metals gems (selection 
purple 7. us amethyst, fluorite 

indigo 6. lead  indigo-sapphire, azurite 

bleu 5 iron sapphire, lapis lazuli 

green 4, gold emerald, malachite, jade, gr. tourmalin. 
yellow 3 topaz, amber, citrine 

orange 2. copper carnelian, fire opal 

Rot Г silver тыу, coral, garnet, red jasper 


Table 24.2 0: Assignment to a selection of gems. 


<i>: Dr Bodo Kohler: Biophysikalische Informations-Therapie, Gustav Fischer 
Verlag (1997), Kap. 11.6 Der individuelle Grundton, S. 190 - 194 
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2423 The colour therapy. 


Analogous to acoustics also colours each time can be assigned a wavelength and also here 
can be detected that every person responds to certain colours, thus wavelengths, in 
particular which can stimulate his aura to resonant oscillations. In practice sound and 
Colour therapy often are used coupled”, even succeeds more or less an assignment 10 each 
other. That in last consequence leads io a "scale of the colour range" (able 242 Bj 
‘According to statement of the treating doctors does а patient, who responds to a certain 
Colour, also react to the corresponding sounds and vice versa. 


2424 The aroma therapy. 


1f according to that it depends less on the circumstance if sounds or colours are used, but 
the wavelength of an oscillation is crucial, then a stimulation also should be possible by 
means of the remaining sense organs, ед, the nose, the tongue or the skin. The smell after 
all already could be identified as vortex information (fig. 9.0). Fragrances of natural 
essences can significantly influence the frame of mind. But as long, a we sl havent 
understood the physics behind it, we technically hardly are capable to generate equivalent 
vortex modulations artificially. 


2425 The gem therapy. 


Already the holy Hildegard von Bingen (1098-1179) knew and used the beneficial effect 
‘of gems. Physical background of this at first purely empirical form of therapy is the 
characteristic eigenfrequencies of the gems, which are picked up as stimulation over the 
skin. Because gems represent a mixture of various molecules, the oscillations in the 
atomic hull will overlap, so that overlapping and beat frequencies can form with 
wavelengths im biological relevant areas. There even can form modulations, which are 
carrying information. The effectiveness again is linked with the resonance condition, 
Which must be fulfilled beween the gem and his carrier. 


2426 Meditation and self-therapy. 


here even exist people, who dont need any technical aid at all io get rid of unpleasant 
resonances. Some meditate and go into resonance with themselves, whereas others prefer 
to love a person, to whom they ed ,atracted” or with whom they are „оп the same 
‘wavelength’, which means as much “hat they go into resonance wi this person. 
їп the Catholic Church for instance the priests are not allowed to get married, because they 
should be in a resonance with the church and with God 


E Dr Bodo Kohler: Die Coloroma-Therapie, Der aussergewohnliche Einsatz von 
Aromen, Co'Med 42000, 5. 48-52 


<>: Созо: Die kosmische Oktave, Synthesis Verlag Essen 1984 
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Fig. 24.3 B: Regulation or control? 
Positive or negative coupling? 
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24.3 Systems with negative feedback 


For negative sign it concems negative coupling, In this case the signals are subtracted. 
"The signals released by a person are played back to him with opposite phase. This method 
lies inthe domain of the bioresonance 


243.1 The homeopathy 


The concept, which is pursued by the medicine of oscillation in the case of the 
bioresonance, is that harmful or ill making oscillations should be effaced. Not the direct, 
but rather the indirect strengthening of the immune system is to the fore, which should be 
reached by relieving it. The approach with that pursues the same goal as the pill medicine, 
"where oscillations, which should produce a wanted effect and which are bound by means 
of substances are supplied to the body. 

The disadvantage of the administration of pills is the often toxic effect of the carrier 
substance. The German doctor Samuel Hahnemann (1755-1843) has demonstrated a way, 
in which to make the helpful and important information for the body to go over from the 
carrier substance to the water by diluting with water and by shaking. The water molecules 
now oscillate in time of the carrier molecules Interestingly in doing so not even the 
information gets last, ihe modulation thus is preserved. By constantly shaking there even 
occurs an amplification or а „potentiation, as Hahnemann expressed himself, because 
now every carrier molecule reaches and modulates countless water molecules, ‘Thus the 
amount of water informed is bigger than the amount of the original chemical substrate. 
Im ihe case of homeopathy like is treated with like. If for instance a poison causes certain 
complaints at a healthy person, then in "homeopathic" administration this information 
helps a sick person with similar complaints. There thus occurs a disturbance activation 
with opposite phase, as the engineer uses to express himself. Despite a widespread 
Scepticism the method of homeopathy indeed seems to funcion, and it has stood the test in 
Countless cases. 


2432 The bioresonance 


A technical realization is represented by the bioresonance. For that endogenous 
oscillations are called off by means of an ECG (electrocardiogram), an EEG 
(Glecttoencephalogram) or a MEG (magnetoencephalogram) at the surface of the skin, The 
technical device then shifts the phase for 180 degrees and amplifies the signal to the extent 
that pathological frequencies are extinguished for reversely directed input. This very 
reasonable theoretical concept in practice of course only is as efficient, as the empirical 
determined pathological frequencies are the cause of а disease and not only represent an 
unimportant symptom as side effect. 

To that technical problems are joining. Prof. Heine blames the constantly changing 
reaction diversity and the thermal noise for the circumstance that the „frequency spectrum 
permanently is fluctuating", as he writes if, That hardly can realize the necessary phase 
inversion. We meanwhile know that vortices have a fluctuating frequency spectrum, that 
in the case of biosignals it concems such field vortices, which result in а noise signal 
unspecific in frequency 

"With this knowledge we should be able to significantly improve bioresonance procedures, 
and even the inversion of phase shouldn't represent an insurmountable difficulty anymore. 
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i>: Dr, Hulda Clark: The Cure For All Diseases (1995), Page 604-643 
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A further problem, which Heine addresses, cant be denied": „For communicative 
molecule oscillations the microwave range of | GHz up to above 10000 GHz is crucial. A 
calling off of endogenous interference oscillations in this range with the help of normally 
used clecrodes is not possible" ^. It thus could happen that essential frequencies, which 
are directly related to a disease, arent recorded at all and as a consequence also not 
"seated. There even is the risk of informations being brought in, which additionally stress 
"he immune system instead of relieving it, that the patients after a treatment are worse off 
than before. The doctor or therapist is burdening himself with a big responsiblity, when 
how and at whom he applies methods of bioresonance or if he better does without them. 
For the mentioned reasons the method im the therapy only plays a secondary role. The 
iresonance om the other hand is quite often and with great success used im the diagnosis 
(Nosoden), if it for instance concerns the determination of an incompatibility or am allergy 
= but that is a completely different theme. For the bioresonance the transition of diagnosis 
to therapy is however floating. 


2433 The frequency therapy 


standing similarly. If we separate the dosed 
‘of a bioresonance and form an open control chain 
Consisting of a technical control device and the patient, then we get the structure, as itis 
put to use in a frequency therapy. The goal still is the same: parasites or pathogenes, 
"which stress and burden the immune system should be fought. 

Ви a disadvantage of every open control chain is that the treatment at first occus blind 
due to the missing feedback 

he natural healer Dr. Hulda Clark has examined as support various pathogenes and 
parasites under the microscope, while she has varied the frequency and at the same time 
applied a low-tension voltage. Doing so she could observe the dying of bacteias and 
parasites at certain frequencies. Correspondingly she publishes tables, in which the im cach 
case moral" frequencies are listed” 

Hut without being able to verify the success nf a treatment in the living organism, she 
proceeds from the assumption that by applying a low tension voltage (5-10 Voli), as it is 
produced at the output of a commercially available frequency generator, if а sinusoidal 
Signal is set with the appropriate frequency exactly the associated parasites and leeches 
will be destroyed. Doing so а fixed rhythm of pauses and treatment mes must be adhered 
To (7 min on, 20 min off, 7 min on, 20 min off and 7 min on). 


The doctors and therapists treating with this particularly inexpensive method report 
amazing results, inexplicable spontaneous cancer cues, ike of HIV-positive patients, who 
after the treatment were tested HIV-negative. But also the inverse case already should 
have occurred, that а HIV-negative patent afterwards was HIV-positive! Here too clear 
the limits of this method appear, which in practice unfortunately tums out to be relatively 
unspecific. 


<i>: Prof. Dr. H. Heine: Grundregulation und Extrazellulare Matrix - Grundlagen 
und Systematik, Lehrbuch der biologischen Medizin, (1991) 2.Aull 
Hippokrates Verlag Stutgart, Seite 63 

ii»: U. Warnke: Bioresonanztherapie - Wunsch und Wis 
transparent Nr.2 (1996) 5. 36-37 
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Fig. 24.4: Wiring diagram of the Zapper.” 


Wiring diagram taken fom: 
<i>: H. Clark: The Cure for All Cancers (1993) New Century Press, USA, Page 507 
resp. 

Dr. Hulda Clark: The Cure For All Diseases (1995), Page 48 
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244 The Zapper 


From the point of view of physics of today the frequency therapy actually shouldnt be 
able to function at all The electromagnetic waves penetrate only few millimeters imo the 
Skin at the used frequencies and wouldnt have the slightest chance, to reach а parasi 
"which is staying somewhere in the body. But it is said that it is possible to cure athlete's 
foot, by the patient faking the electrodes in his hands, How, we ask the question, does the 
signal of the function generator know where it should go? 

п quite obviously concerns a resonance phenomenon. The likewise emitted scalar wave 
part tunnels undamped at those places in the body, with which it сап build up a resonance 
and that for proper tuning are the unloved parasites. The scalar wave radiation is bundling 
up at the resonant receiver, so that despite the low transmission power as a consequence of 
the bundling up the energy density for the parasite becomes very high. It as a result is 
destroyed by йв own ability to go into resonance. Once it is killed, the next one goes into 
resonance, logs off as well etc. In this way the parasites are destroyed one after another 
and sor all at once. Thais why the specified treatment суйе makes sense. 
"he copper electrodes should not be taken im the hands directly, Dr. Clark recommends 
but before be wrapped with moist paper. By means of this insulating layer, so is my 
interpretation, the conventional wave рап, for which the skin functions as a wave guide, is 
reduced whereas the desired scalar wave part is increased. Such measures crucially 
Contribute to the success of a therapy method, even if they were determined purely 
empirical. 


M one wans to address every possible parasite individually, then the treatment takes 
correspondingly long. If one on the other hand sends all relevant frequencies at once by 
overlapping them, then the treatment can be abbreviated to the duration of one session. If 
the therapist goes still further and replaces the sinusoidal signal by a rectangular signal, 
then infinitely much simus functions are hidden in it as a Fourier analysis shows, With a 
rectangular signal, as it is delivered by the Zapper, one as it were catches everything 
Good as well as Bad. There the helpful intestine bacterias break exactly like the 


wrongdoer. 
"The treatment with the Zapper is simple, inexpensive and exactly as controversial. It is the 
shot with the shotgun in the forest. One always hits something, We nevertheless must ask 
the question, why one only hits parasites and bacterias and not the vital organs? Aren't 
those damaged also? 

Now then, the signal of the function generator is mot modulated; it doesn't сапу 
Information. Thats why only monocellular parasites, which dont know information 
exchange, are capable of a resonance. Human cells and more than ever whole organs on 
the other hand work with complex modulations, which effectively prevent any formation 
of resonance with the technically generated basic wave, with which the question would be 
answered so far 

‘That however also means that immune reactions can be expected: If the first treatment 
with the frequency therapy still is successful and all simple parasites could be hit, then 
only further evolved parasites have been spared, which modulate their information. They 
now breed and cant be reached anymore in further sessions. The method suddenly doesnt 
function anymore, the therapist finds ош, the Боду apparently has become immune. 
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Fig. 24.5: Harmonic spiral built on the first Gregorian scale.“ 


Bia PE Maed обр: Natgemasse Frequenziherapien, Die Harmonie der 
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245 Discussion concerning the medicine of oscillation 


The textbook medicine in its explanations and treatment methods is basing on the models, 
which it can measure and analyse and which it understands. Doing so man and whole 
nature is reduced to a handful of chemical reaction formulas. The whole pharmaceutic 
industry lives on this misleading path, which long ago has revealed to be a dead end, 
medical as well as financial. This health service cannot be paid anymore and we should 
ask the question if it actually is worth the money, if with electric signals of minimum 
power can be obtained effects comparable io the effects of ihe pill medicine. 
We need а new medicine, а potential vortex medicine. First of all we should research how 
эп organism covers its energy needs and how it communicates. There leads no way past 
the scalar waves and the newly discovered potential vortices. Chemical processes as they 
are being observed, occur by the way, that is beyond doubt, but they by по means are the 
Cause. Hence of pills and other chemical means at most a treatment of symptoms and a 
case of side effects may be expected but not a cure of a disease. Once the potential vortex 
"medicine will be systematically explored and be put to use in practice, healing successes 
can be expected, which we at present can't imagine at all 

"The amazing results, which already today are obtained in the medicine of oscillation and 
of which some doctors can report”, dictates the direction in which the textbook medicine 
Should develop. In the question, which kind of oscillation or which „sequence of sounds 
(ig. 245) is the righ one, sill exists considerable need for research. 
Some doctors even already work with my new theory and cite whole passages from my 
publications unl now about this theme 


TiS БЕ Bodo Kohler BI der neue Weg in der Informations Medizin, 
dubisums-schrih der Internationalen Arzt-Gesellechah fur. Biophys 
lische Informations-Therapie, Bad Nauheim den 68.10.2000, Seite 48 - 56. 

<h>: Bioenergetische Messverfahren in Theorie und Praxis, Vortagsband der 
Gesellschaft fur Energetische und Informationsmedirin eV, Universitat 
Stuttgart am 17.7.1998. 

<ii,>: Dr Johann Lechner: Storfelddiagnostik, Medikamenten- und Materiales 
Teil 2 aus der Reihe: Praxis der Ganzheitlichen Medizin und Zahnmedizin, 
Verlag Dr E. Wuhr (2000). Kap. 24.2 Berubmumislose skolorwellentagende 
Tnformationsuberragung S. 173 ff, bes. Kap. 24.2.3 Sete 175, 176. 

is Dr. Reichwein, Peters: Zellulare Elehtromagnetsche Systemsteuerung, Der 
Fele Arat 5 (2000) im Wissenschafts-Forum (Anhang, 5. ТУ - XXII 


iios Dr. M. Doepp: Tesla-Wellen, Neue Studien, CO Med 5/2000, 5.94 - 95 
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Fig. 25.1: The measured frequency spectrum of man 


i: Dr, P, Bembenek: Akupunktur und (Bio-) Resonanz, CO med 6/98, 5. 50 
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25. Contributions to the discussion concerning the information technical use 


The medical research predominantly takes place with statistical methods, This might be 
changed fundamentally, if only the physical relations have been realized and their causes 
found out. Only then a basic research will be possible also in the area of medicine, as it 
today already is usual in other disciplines. 

їп his chapter it concems the question of the medical basis in general, and specifically the 
question of the use of the newly discovered potential vortices in biological systems. Doing 
so very aware is attempted to put the normally used medical view at the back and to derive 
the answers from the perspective of the engineer and the physicis. This approach is 
unfamiliar, so that some textbook physicians will have difficulties to follow. It however 
will prove to be very helpful. Medicine in addition needs new impulses and that justifies a 
new approach, like the unconventional one proposed by me. 

In this conection gladly is fallen back upon the comparison of biological with technical 
systems, although here exist differences in principle and fundamental I: can be expected 
that nature has developed very appropriate strategies to solve certain tasks, as it also is 
teached im engineering and used in practice. At this place not only medicine benefits from 
new insights, engineering vice versa also can leam of nature, because natures optimization 
Заар are much much older and correspondingly perfect. 


25.1 Window of the sensuous perception 


то clarify the inner processes im man we consider his sense organs, which function as 
interface to the ouside world. Technically seen in the case of the sense organs it concems 
measurement converters to record and process certain physical values im our environment 
amd their adaptation to pass on the information by means of the nerves. The measurement 
converters thereby are built more or less complex, which is related 19 the circumstance 
that the measurement factors, which a living being needs to orient iself and to be able to 
survive, are quite diferent 

її concems little windows within the frequency spectrum shown in fig, 23.1, which should 
be analysed. Man for instance chooses the visible frequency window and interpretes. it 
"wi an assignment to the colours, because in this range the sunlight can reach the surface 
of the earth and the ionosphere doesn't exert an excessive damping (fig. 2.8). 

"he acoustic window depends on the sound propagation in ай, whereas dolphins work 
with ‘lvasound, which сапу considerably further im water. The associated measurement 
Converters, the ear and the eye, have a very complex structure, From this can be inferred 
that here the received signal must be transformed into a different physical measurement 
Signal, that the perceivable signals are of other mature than the signals, which our nerves 
are able to passon. 
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252 The sense organs (nose, eye, tongue) 


1f we want to find out something about the nature of the nerve signals, then we should 
"more detailed consider а sense organ, which is constructed if possible simple. In that case 
it is possible that no signal transformation is necessary af all anymore, because the 
perceivable variable is exactly of the kind the nerves can proces 

he primary and perhaps most ancien sense organ of the living beings is the nose. liis 
constructed extremely simple. On the one hand according to encyclopaedias it is а 
chemical sense for the perception of smell materials. Man on the other hand can 
distinguish several thousands of scents, For that a huge analysis factory with 
correspondingly much receptors would be necessary, which one searches in vain in the 
nose between the nasal hairs and the nerves. We from that infer that scent should consist 
of particles, which are to а large extent identical with the reaction potentials. It thus will 
Concer potential vortices. These ring-like vortices of the electric field again are 
modulated and carry information, which our brain is able to analyse. 


According to the derivation in chapter 9.0 Plato already 2400 years ago knew such 
relations. The conclusion is obvious that smell is vortex information, which according to 
ihe explanation of Plato forms at the transition of waves im potential vortices and vice 
versa. At the natural philosophers in antiquity the circle of ihe insights is closed. Modem 
Science just isnt that far, 


The hollow eye of the snail functions both as nose and as eye (fig. 252). This very ancient 
combined organ points to а relatively close affinity between both measurement sensors. 
Possibly im the course of evolution both organs have developed from such a common 
original form. 

Inthe case of man ihe smell rods occupied with the nasal hairs of roughly 2 micrometer in 
length, actually remember of the rods and cones in the eye, with which photons are 
collected. In both cases, so we can explain the mode of action in accordance with model, 
the ring-like vortices settle on the rods amd run as reaction potentials along the nerve to the 
brain, which then analyses the modulation. 

In the case of the highly developed human eye the light rays first have to traverse the 
vitreous body and afterwards a pigment layer, before they reach the rods and cones In this 
way the electromagnetic wave parts must roll up to vortices, since our nerves can only 
pass on vortices, The photons can be interpreted as corresponding vortices, 
If we compare the eye with a bubble chamber, in which the tacks of ionized particles can 
be observed and photographed as thin white fog stripes. Here in collision experiments it 
can be proven that it concerns particles carrying impulse and not waves. But the 
measurement setup by no means does answer the question if it already concemed particles 
before they entered the bubble chamber, or if these have formed spontaneously in the 
presence of the saturated vapour 

Te would be obvious, if for our eye the chamber water being under the inner eye pressure 
would take over the funcion of the bubble chamber and would take care of the rolling up 
ofthe ight waves to light quanta. 


за The nerve conduction 


Example tongue: 


taste hairs 


nerve bundles 


Fig. 25.3: Taste bud of the human tongue 
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We optically cant detect a difference, if the light while passing through a thick glass plate 
increases its рап of photons. At the latest in the eye in any case all the light is transformed 
im photons and usable vortices, so that we musart detect а lose of brightness. The glass 
plate seems transparent to us, even if the sunlight should change its composition and i. 
Biological quality, i it passes the plate. 


1f the tongue while tasking responds to dissolved substances, then it not by all means 
needs to be a chemical ехсйайоп. Instead fine hairs, the taste hairs resp sense pins, serve 
as receiver like in the case of the nose. The similar structure of the receptors and the 
Circumstance that for most invertebrates sense of taste and sense of smell cant be 
distinguished of each other at all and consist of the same primary sense cells, suggest that 
the tongue doesn't analyse the chemistry as such, but only the molecular oscillation 
patterns, that also the taste is nothing else but vortex information! 


25.3 The nerve conduction 


For the collection of the potential vortices and the extraction of their information fine hairs 
їп the sense cells obviously play а central role, They are connected more or less directly 
with the end of а nerve and pass on the information without big transformation. Even in 
the organs of equilibrium sense hairs work. 


From the comparison with the technique developed by Nikola Tesla 1 could show that the 
nerve conduction concems а single-wire transmission, а kind of waveguide, for which the 
transport of the excitation information takes place in the insulation layer and not in the 
conductor itself (fig. 96). As proof 1 quoted that the thickness of the insulation determines 
the velocity of propagation, that as is well-known the nerve conductors with thick fat layer 
pass on their” action potentials faster than those with thin insulation. 
Particularly interesting is the observation, how the fat layer is constricted in fixed 
internals, like for Wiener sausages (ig. 25.4 A). These nodes of Ranvier prove that only 
longitudinal waves are being transported, which are standing waves with nodes and 
antnodes, if the distance from node to node exactly corresponds to the distance from one 
node to the пех, With that nature with the use of the potential vortices is far ahead of our 
power engineering. The nerve-cables determine with their structure, which signal will be 
transported and which not 

‘The technical cables on the other hand are stupid and conduct everything, the useful signal 
just as well as any arbitrary interference signal. Anyone, whom the computer crashes 
every few minutes, knows what I'm talking about 

Man isnt able to afford a crash of his think computer. It would be lethal for him. Hi 
nerve costume even tolerates short-circuits. The acupuncture is such а shortcircui 
technique by means of electrically conductive needles. There even is given a therapeutic 
benefit and a relaxing effect for the body. 

Cut through nerve fibers even can partly regenerate again, even without a cut through 
nerve again growing together with its other end. The nerve conductors are s» intelligent, 
that only the matching information arrives at the end by passing om informations from one 
fiber to the corresponding next with the same node interval 


E] The brain, a scalar wave computer 


А. Nerve conduction with nodes of Ranvier (to transmit standing waves): 


action potential (potential vortex J} 
des of Raed 
—— е | 


insulator = Myelin hull (wound as Tesla coil 


B. Single-wire transmission according to Nikola Tesla 


transmitter 


receiver. 
sequential 
insulation 


Fig. 25. Selective scalar wave signal transmis 


The brain works with scalar waves! Reasons are: 


1 Lacking of a signal transformer between the nerves and the brain. 
2. High performance density of the think apparatus 

3 The brain activity measurable from the outside with the EEC 

4. Spark formation and corona discharges at open top of the skull, 

5. Insulation defect occurring in the case of eileptics. 


TET Original sketch o Tesla Te situated in he Nikola Tesla Museum, Belgrade. 
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Nerves represent an intelligent and at the same time interference safe wiring, which is 
superior o апу technical solution by far, or you can try to acupuncture a cable cord of 
your computer. You will have ltl pleasure of it 

Nikola Tesla also in this point was ahead of the times. He has experimented with a single 
conductor technology, for which the insulation layer is constructed like for a nerve fiber 
(fig. 254 В). Well have to leam to handle such aids in the future, if we in engineering 
want to emulate nature and as well want to send informations as scalar wave. A normal 
power cable as said conducts everything, useful as well as interference signals. И however 
the signal should be accomodated im the noise, a selective cable is required, which should 
be constructed according to the example of the nerve conductors. Before a scalar wave 
technology сап be introduced and successfully used according 19 that completely other 
cables, coupling elements, amplifiers and other components should be developed, The 
trouble should be worthwhile at the chances, which this genial technology offers us! 


25.4 The brain, a scalar wave computer 


"The brain cells (neurons) are of the same kind as the nerve cells. Hence can be done 
without a signal transformer, can the informations transmitted by the nerves to the brain 
directly be processed further. From that follows that also the brain without exception 
works with potential vortices. There are several reasons for this hypothesis: 


1 as said, the lacking of a signal transformer. 
2 the high performance density of the think apparatus. (As a result of the 
‘concentration effect of the potential vortices the efficiency of the human brain is in 
such a way high concentrated compared to the much more space claiming 
Computers functioning оп the basis of currents). 

3 the brain activity measurable from the outside with the EEC 
4. spark formation and corona discharges at open top of the skull. (Brain surgeons 
сап report of such observations). 

& The insulation defect occurring in the case of epileptics. (During a fit instable 
potential oscillations of the nerve cells occur, which lead to strong electric blows) 


‘With the exciting" and the inhibiting" synapses as separation point between the neurons 
both a „high-active" and a „low-active" method of operation is possible and with that a 
redundant, particularly interference safe signal transmission, 

Safety for interference is very important not only in nature. In the operating instructions of 
aPC can be read: „operate only at room temperature, keep dry, don't throw or shock, take 
‘ure for sufficiently cooling air, ground apparatus, pay attention to mains voltage, ec". A 
comparison with the range of operation of man is like scorn. 

Nevertheless the consequences if errors occur are quite similar: a garage door, which 
opens if a mobile is switched on, by all means can be compared with a light phenomenon, 
‘which we perceive after a blow on the eye at the biological level 


s2 Concerning signal engineering 


field displacement 


Fig. 25.5:___Comparison of the signal technology 
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25.5 Concerning signal engineering. 


Ву means of а technical analysis of biological relations completely new interpretations 
result also for the occuring of a disease. We permanently and everywhere are surrounded 
by noise signals, but as a rule they cant touch us, because the body has developed perfect 
Strategies for defence. The nodes of Ranvier om the nerve bundles here are just as helpful 
as the diode effect of the synapses, By means of the salt content and the skin resistance the 
body im addition controls the uptake of potential voices from its surroundings, by using 
that the vortex decay is determined by tho conductivity. 


‘The specialties of the by humans used signal technology come to light particularly clear if 
compared with the cable technology used in the technical world (fig. 255) So is worked 
with only one wire instead of with supply and reum cable, are mediated potential vortices 
instead of change carers, does the transmission take place in the insulator without loses 
and not im an electric conductor, which as a result ges hot and produces current heat 
losses. Nerves thanks io their ability of selection represent an intelligent form of signal 
transmission, by helping to filter the asked information from the noise. This surely is 
necessary since with cables, which indiscriminately transmit every signal, an use of scalar 
‘waves hasn't succeeded yet. We should ry to leam of nature! 


А special challenge is the protection against error signals. A passive shielding by a metal 
case however is not posible, because scalar waves cant be shielded by principle, so that 
the precaution should be taken actively by means of the conductivity. Thats why we 
sweat salt И we strain us physically, whereby the vortex decay is determined by the 
conductivity, which depends on the salt content of the body liquids, In the case of a 
sweating activity the body reduces its conductivity, so that the needed potential vortex 
energy will reach the cells. 

1f the body sometime isn't able to defend itself against interference signals, then 
‘malfunctions or pathological reactions are a possible result. During having a bath for 
Instance a muscle cramp can occur if the body doesnt defend itself fast enough or 
sufficiently against the high potenial vortex activity in the water. Now vortices can be 
picked up in the nerves, which are of the same kind as he ones emitted by the brain, only 
that both muscles, biceps and triceps at the same time get the signal to contact. The result 
is a cramping of both muscles. 


Thus the brain has developed intelligent strategies to protect itself of interspersed 
misinformations, It weighs the incoming signals and forgets again all unimportant ones 
more or less fast. We speak of the ability to leam and that means that signals rise in the 
Valuation scale and with that are stored longer, the more frequent repeated our brain 
receives them. This strategy assumes that interference signals only occur sporadic, for 
which reason they ae raed unimportant and fast are again forgoden 
A PC on the other hand doesnt have such a property. It notices everything 
indiscriminately and sometime will crash of overload, И not the user will constantly foster 
it and will administer the available memory. А PC is and stays stupid. 


sa Stability against interference and repair mechanisms 


The comparison of 
in the 

control technical 
interference signals: 
precautions: 


unimportant 
(interference signal) 
danger exists for 
signals 


required building materials: 


waste: 


Fig.25.& — Strategies against interference signals, for damages 
linked with operation and for wear and tear. 
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25,6 Stability against interference and repair mechanisms 


‘The interference signals present in our natural environment as a rule are distributed 
stochastic, but not so artificial interference signals like for instance transmitters emit. If for 
instance in the case of mobile telephony there occur time and again identical signal 
pattems and if a person perceives these, then because of the continual repetitions a high 
Importance is pretended and precious storage space in the brain is allocated. This to a 
special extent applies for the permanent stand-by signals, which are emitted by mobiles 
and cordless phones even then, if we dont phone at all Such misdevelopments thereby 
would be technically avoidable just like that! 

If still no gauges are available and as a result there exist neither guidelines nor limits for 
the radiation exposure of scalar waves, then such devices must be developed and built. For 
the requested electromagnetic environmental compatibility not engineering, but man 
should be in the centre of attention! 


Let us throw а short glance at the set of difficulties of wear and tear. Most technical 
devices find the way into the workshop only, if they already are defect. Some arent 
repaired anymore in principle and immediately sent to the rubbish, because they are wom- 
out and a repair isnt worth the effort anymore one says, whereas other, mostly expensive 
systems are being serviced by exchanging all wearing parts. 


Nature has brought to perfection the last principle. It allows the body a permanent 
maintenance; by permanently producing new cells and replacing consumed ones. It with 
that obtains a considerably longer operating time and even is capable to heal wounds. Just 
imagine dens in our cars would disappear from alone after a few weeks and the bodywork 
would look like mew. Such an optimal maintenance is costly and it has its price. 
By means of the cell division the building plan for the spare parts is copied. The task on 
the other hand is transmitted to the new cells „by radio" by means of waveguide channels, 
as proves the matching structure of scalar wave and waveguide (chapter 21.12 and fig 
252). The cells hence have а kind of „decenal inelligence”, which technical mater lacis 
completely. A comparison with engineering nevertheless makes sense, because wear and 
tear occurs for all systems in continuous operation, Thus strategies must be developed to 
provide the necessary material for operation, building: material and exchange parts 

By sizing of the hyperboloid structures of the matrix channels it should be possible to 
determine the wavelength of the scalar waves to enter them im the frequency diagram 
en. 


E The microwave window 


Tunnel structure of the basic substance according to Prof. 


Fig.257: __ Information channels in the intercellular matrix. ® 


<i>: Hartmut, Heine: Lehrbuch der biologischen Medizin. Grundeegulation und 
Extrazellulare Matrix, 2. Aufl. 1997, Hippokrates Verlag Stuttgart, 5. 56 
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257 The microwave window 


There sl is lacking information about the frequency or the velocity of propagation to be 
able to specify and enter in figure 23.1 the cell information. Lets take to hand the book 
about "Biostahes"". In there is explained how for individual cells the emission of 
electromagnetic signals already could be measured, which are interpreted as circularly 
polarized waves (fig. 2110 A). It is said that thereby their polarization plane is rotating 
"ith the speed of light, whereas the wave itself is propagating in longitudinal way 
relatively slw and according to the authors wih the speed of sound 
The occupation with the potential vortex theory in the explanation lets immediately 
recognize the vorex, for this is rotating with the speed of light in circles as rolled up wave 
(Gig, 21.10). If it is bound to the surrounding mater with closed vortex cent, then it can 
be expected that the propagation actually takes place with the speed of body sound. 
16 could concern the same signals, which Prof. A. Popp calls biophotons and detects 
measuring technically in living organisms”. He however considers the phenomenon for 
the same wavelength with the speed of light and lands at light frequencies, even then if 
nothing is glowing visibly! The question is asked: Does it concern the frequency of the 
light or only the corresponding wavelength or actually both, thus light, as is expressed in 
the name biophatons? 

‘The photomultiplirs, which Prof. Popp uses as „light amplifier", however can only be 
tuned! to certain wavelengths and not to frequencies. Even if the detected biophotons have 
the wavelength of the light, then nevertheless nothing will glow if the velocity of 
propagation and as a result also the frequency differs from that of the light for several 
powers of ten. In the case of the immense number of cells also the number of photons 
Should correspondingly sum up and the body as a whole should stat to glow, which is not 
the case. 


The waveguides in the intercellular matrix serving the cell communication, which Prof. H. 
Heine observes microscopically, have wavelengths between 20 and 300 nanometer, which 
corresponds to the range of the ultraviolet radiation". But if the propagation is slower 
than the light for 6 powers of ten, then also the frequency will only amount to one 
millionth and be situated into the range of the microwaves. Here a biological window 
Seems to be present, to which we should turn our attention for reasons of the 
electromagnetic environmental compatibility! 


“The thermal radiation, which reaches the earth from the sun and the planets, lies in the 
microwave range between 2 and 20 cm. If the sun does well to us, if we need the radiation, 
then it could be because of the identical frequency. But that also means that the sun and 
the planets are capable to have an effect on the cell communication, that they for instance 
could function as clock for the her 


TDI Mayer, б. Winkibaur: Biostrahlen, Verlag ORAC, Wien 1989, 5. Auflage 
S. 97: Messung von der DNS eines Gurkenkeims abstrablenden Photonen. 


i: A. Popp: Neue Horizonte in der Medizin, 2 Aufl Haug Verlag Heidelberg 1987 


EI Discussion concerning scalar wave medicine 
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Fig. 25.8: Frequency diagram with entries concerning 
biologicallv 
relevant areas (Tinnitus, nerve conduction, etc.). 
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258 Discussion concerning scalar wave medicine 


їп the sensitive range of the supposed microwaves window however are also situated the 
"mobile phones and their harmonic waves, which occupy a broad spectrum in particular for 
pulsed operation in digital nets. The Donet for instance has a wavelength of 32 cm, the E- 
net lies at half that wavelength. But to which frequency does this correspond at the speed 
of sound? Now, the frequency is 6 powers of ten smaller and now lies at 1 kHz resp. 2 
kHz. To that are added the numerous harmonic waves, which form a noise signal and lie 
above that, With that these signals are situated completely in the audible range, there 
where ош ears are most sensitive! 

‘This cause we probably owe the disease of modem civilization Tinnitus’. Every changed 
panicle will follow this electromagnetic oscillation and produce corresponding sound 
oscillations, which can hear not „sick -, but completely on the contrary healthy” people, 
"who as а result possibly get sick. The objection, im this range also cosmic radiation for 
Instance from the planets is present, is legitimate. It however should be considered that 
planets also are going away from the earth again and im addition is present a fluctuation 
according to the time of day due io the rotation of the earth, while the mobile telephone 
masts in ош vicinity radiate in continuous operation. 


In this window in addition the locking of ihe bran currents takes place at 10 Hz. 1 would 
recommend blocking the acoustic relevant range between 2 cm (16 kHz) and 3 m 
‘wavelength (100 Hz) for all technical use. Every operation of a tansmitter in a biological 
‘window harms all people and cannot be answered for by any institution. 


I further should be considered that the biologica window of the plants and animals 
ав а rule correspond to that of man, but sometimes are shifted sigaficanly upward or 
downward in wavelength. We are not entitled to judge nature, The immune system of the 
animals now obviously has reached the breaking point and also that of man doesnt seem 
to be that anymore, which it originally was. 
We must proceed from the assumption that many diseases on the one hand and therapy 
methods on the other hand party direct and partly indirect have to do something with 
› 


TECH Mayer, б. WinkIbaur Biosrahlen, Verlag ORAC, Wien 1989, 5. Auflage, S. 
97: Messung von der DNS eines Gurkenkeims abstrahlenden Photonen. 

<ai>: А. Popp: Neue Horizonte in der Medizin, 2 Aufl. Haug Verlag Heidelberg 1987 
ili Hartmut. Heine: Lehrbuch der biologischen Medizin. Grundregulation und 
Extrazellulare Matrix, 2. Aufl, 1997, Hippokrates Verlag Stuttgart, S. 56 
<>: К. Meyl: Skalarwellenstrahlung. Welche Bedeutung haben Skalarwellen fur 
die Medizin? GNP-Vomrag am 29042001, Rhein-Main-Halle Wiesbaden, see 
Co'med Fachzeitschrift fur Komplementarmedizin, 8/2001, pp.55-80. 


E Common misinterpretation of the antenna losses 


1. According to the Maxwell theory: 


1. Faraday's law of induction: 
TotE = - 6B/ét os» 

with ы) 

and H-H(n) B-u-H вз 


= в. (rot Н)/8 озу 


with: 
Ohm's law: 49x [I 

dielectric displacement: D-cE ess) 
relaxation time: т = 8/6 052 


[rot = в. (Ef: + 86/8 ess 


3, Inserting equation 26.8 into 26.3 yields: 
-rotrotE = p.c (l/t: 8E/8t + 826/58) cca 


with the abbreviati 


wee = 12 оо 
4, Fleld equation of a damped transverse wave: 
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Fig. 26.1:__ Derivation of the wave damping by means of the 
formation of vortices! 


TDI see also EMC, рап T, chapter 53, Z borderline case. 
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26, Recapitulaton from the viewpoint of textbook physics 


Now that we in the meantime have accumulated innumerable mosaic pars as inspiring 
contributions to the discussion for the information technical seminar, ib is time to sort the 
ideas and to pu the parts together to an overall picture. 

Sceptics and orthodox scientists can only be convinced, if we start from textbook physics 
and completely do without postulates. Those demands will be fulfilled! 


26.1 Common misinterpretation of the antenna losses 


The mathematical description of physical relations leads to the wellknown laws, which 
shouldnt be doubted anymore as soon as they are accepted to be correct. But what about 
the interpretation? Although a law dicts the interpretation and there is no choice, 
because laws must be adhered io yet textbooks fom time to time violate the mate 
matically diat iremmsaton, a circumstance, which cant be accepted. 1 would Uke to 
lise is wilh an example. 


Let us assume that the measured degree of effectiveness of a transmitting antenna amounts 
to 80 percent. There exist bener antennas, but also distinctly worse antennas, but Tm not 
aiming at а certain construction. The statement simply says, that 80% of the fed im HF- 
power is transformed into Hertzian waves. Thus there arises a loss of power of 20 percent, 
and the question follows: of what do those 20% consist? 


The answer, which is usual among expers and is supported by the textbooks, reads: the 
antenna wire ges hot and also the air around the antenna is heated by dielectric losses. In 


short, heat is formed. 
But Т have to point out and will furnish proof that this interpretation is predominantly 
wrong! Ш in any case isnt im accord with the laws of Maxwell. Who namely obeys the 


laws, comes to an entirely different result! 


A short derivation brings it to light (fig. 26.1) 
We stam with the formulation of Faraday's law of induction according to the textbooks 
(26.1), apply the curLoperation to both sides of the equation (263) and insert in the place of 
пи Н Ampere’ law (264-268). The generally known result describes a damped electro- 
magnetic wave 2611) 

ron the one hand is a transverse wave, which represents 80% of the antenna power for 
our example. On the other hand a damping term can be found in the equation, which 
obviously corresponds to the sought-for 20%. With that the answer would have been 
found, We realize that because of а damping of the wave 20% antenna losses arise. These 
losses cant concern heat at all, since the damping term in the equation hus got nothing in 
common with thermodynamics. In the equation doesnt stand anything about heat! 
‘Sucha mistake! 


su Wave damping by field vortices 
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Fig. 21.8 A: Тһе fields of the oscillating dipole antenna. 


Fig. 21.9 A: Тһе coming off of the electric field lines 
from the dipole, 
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262 Wave damping by field vortices 


^ Mathematically seen the damping term describes vortices of the electromagnetic 
field. This term for instance forms the basis of all eddy current calculations 


^ Physically seen some waves - in our example it is 20 percent - roll up to field 

varices, with which the wave damping and the antenna losses would be explained. 
їп the course of time a substantial part of the generated vortices will fall apart. These 
thereby will produce eddy losses in form of heat. Thus eventually still heat is produced - 
agreed. The Criticism of the textbooks consists of the circumstance that we by no means 
can proceed from the assumption that all vortices spontaneously fall apart and a total 
conversion into heat wil take place. The process in addition takes place with а temporal 
delay. The time constant x gives information in this respect. Field energy is buffered im the 
vortex, where some vortices live very long and it cant be ruled out that a few even exist 
as long as you like. 


To find out more about these field vortices and their behaviour, one has to get deep imo 
yonex physics. Unfortunately nothing can be found about vortex physics in the textbooks. 
‘The mistake is systematic. The following short compendium should help close the gap: 
^ Mathematically seen a closed-loop electromagnetic field vortex will show as a 
scalar. Such field vortices, which are mediated by a scalar field, are propagating 
exactly as charged particles in longitudinal manner as a scalar wave. 


+ Physically seen a closed-loop field vortex has got particle nature. If one particle 
kicks off he next one then am impulse is mediated, then a shock wave is occurring 
a longitudinal undulation of the particles, 
From the vortex physical view the interpretation of the antenna example now sounds 
entirely different 
The charge carers in am antenna wire oscillating with high-frequency form a longitudinal 
shock wave. Between current and tension voltage usually a phase shift of 90° is presen 
The fields produced by these charge carriers form a scalar wave field im the immediate 
vicinity of the antenna, the so-called near-field zone, which likewise contains longitudinal 
field components and shows a phase shift of 90° between electric and magnetic field (fig 
2L8 А). As in textbooks is clarified by field lines the generated fields actually form 
vortices, where one structure kicks off the next one (fig 21.9 A) 
he vortices in the near-field zone of an antenna consist of standing waves, which 
obviously are transforming with increasing distance. In our example 80% of these are 
unrolling and tum into transverse waves, whereby the characteristic phase angle between 
E and Pel шо шо occasion becomes” zero. 
Let's tum again to those 20 percent loss. 


ЧЕТ зат Mey Wirbelsrome, Diss Uni Sunger 1984, INDEL Verlagsabt 


E" Laplace versus Maxwell 


1. According to the Maxwell theory: 


The consistent appli 


cation of textbook physics 


* Longitudinal waves run in the direction of a field pointer. 
= The field pointer oscillates, the vector of velocity oscillates along! 


+ At relativistic velocitles field vortices are subject to the Lorentz 
contraction. 


= The faster the oscillating vortex is on its way, the smaller t gets. 
= The vortex permanently changes its diameter (see fig. 21.10 B). 
= With the diameter the wavelength decreases (see fig. 22.4). 

= The swirl velocity is constant (= speed of light c) 


+ The eigenfrequency of the vortex oscillates with opposite phase 
tothe wavelength. 


+ The vortex acts as a frequency converter! 
The measurable mixture of frequen 


leads to the statement: 


* The antenna noise corresponds to the antenna losses! 


IL Mathematical description of a wave by the 
inhomogeneous Laplace equatioi 


ДЕ. c= rot rot E. c? grad div E. - c? = E /6t 
M Y 
Laplace transverse longitudinal wave 
operator (radio wave) (scalar wave) ае 
Divergence E is a scalar 
The corresponding term founds a scalar wave. 
Fig. 263: Mathematical description of a wave 
according o 


Laplace. 
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265 Laplace versus Maxwell 


Longitudinal waves as is wellknown dont know a fixed velocity of propagation at all 
Since they run im the direction of an oscillating field pointer also the vector of velocity 
will oscillate, For so-called relativistic velocities in the range of the speed of light c the 
field vortices are subject to the Lorentz contraction. That means, the faster the oscillating 
vortex is on its way, the smaller it gets. The vortex, as a mediator of a scalar wave 
carrying impulse, permanently changes its diameter 

Since, in the case of the vortices, it should concern rolled up waves, the vortex velocity 
will continue to be c, with which the wave now runs around the vortex centre in a circle, 
From that follows that if the diameter gets smaller, the wavelength of the vortex as well 
will decrease, whereas the eigentrequency of the vortex accordingly increases 
1f the next moment the vortex oscillates back, the frequency again decreases. The vortex 
acts as a frequency converter! The mixture of high-frequency signals distributed over a 
broad frequency band formed in this way, is called noise. A noise signal indeed is 
measured from the outside with the help of broadband receivers. We also speak of 
antenna noise and with this knowledge we can further specify the 20% antenna losses: 
The antenna produces 20 % noise, which cam be put equal to the generated vortices 
because ofthe wave damping. 


At this point the Maxwell theory doesnt leave us room for interpretation at all 1f in the 
textbooks the impression is aroused, as if the noise were an independent discipline, than 
that is not true at all. How much the noise is connected with the electromagnetic waves, 
proves a short look at the wave equation. 


he wave equation found im most textbooks has the form of an inhomogeneous Laplace 
equation. The famous French mathematician Laplace considerably earlier than Maxwell 
id find a comprehensive formulation of waves and formulated it mathematically (eq, 
26.12) which until today is still accepted as valid. 


On the one side of the wave equation the Laplace operator stands, which describes the 
spatial field distribution, and which according to the rules of vector analysis can be 
decomposed into two рап. On the other side the description of the time dependency of 
the wave can be found as an inhomogeneous ет 


If the wave equation according to Laplace (26.12) is compared to the one, which the 
Maxwell equations have brought us (26.11), then two differences clearly come forward: 
l In the Laplace equation the damping term is missing. It doesn't describe the 
formation of vortices, and that means vortices do not exist at all, or present vortices 
have been there from the beginning. 
2. With divergence E a scalar factor appears in the wave equation, which founds a 
scalar wave. 


At this point at once hot tempered discussions conceming the question of the existence of 
scalar waves blaze up. But this question has already been answered clearly with the vortex 
Consideration. Since an accepted description of longitudinal and scalar waves exists with 
the plasma wave and the plasma wave can be derived directly without postulate from the 
term of the wave equation (chapter 2140215), which founds scalar waves, there are 
further arguments present for their existence. 


E Error term in the wave equation 


1. According to Maxwell: 


| TO TOE с? = 528/802 + (1/1) - 88/85 


transverse wave vortex Kamping ащ 


Description of electromagnetic waves with vortex damping 
Example: sunlight and the damping in the ionosphere (bleu sky). 


IL According to Laplace: 


AE - c? = - rot rot E - c? + grad div Е - c? = 828, 
дЕ ce rot tB ch grad div B- ce E 
pucr decre 
operator PN (Hertz) aC ES 26 


Description of transverse electromagnetic waves (Hertzian waves) 
and longitudinal scalar waves (Tesla radiation) 

1” example: propagation of light as a wave or as a particle. 

2 example: useful signal or noise signal of an antenna 


Ш. Mathematically seen (comparison of coefficients): 


(1/9 E/öt, + grad di Bı = 0 


vortex stalar 


IV. Physically seen 
(from the comparison of equation 26.12 with equation 26.11): 


Vortices propagate longitudinally as a scalar wave! 


Fig, 26.2: Comparison of the two wave descriptio 


Recapitulation from the viewpoint of textbook physics s 


26.4 Error term in the wave equation 


From the comparison of coefficients of both wave descriptions follows even more: 


+ Mathematically seen the damping - resp. vortex term according to Maxwell can 
be put equal 1o the scalar wave term according to Laplace. 


+ Physically seen the generated field vortices form and found а scalar wave. 


Неге also doesnt exist any room for interpretation, as long as we work with the wave 
equation according to Laplace and at the same time adhere to the Maxwell theory. If 
however the scalar wave part is put equal to zero, as is common practise in ће textbooks, 
then ss a consequence neither vortices nor noise may exist. But that contradicts all 
measuring technical experience! Since every antenna produces more or less noise, the 
textbooks obviously only show half the truth. Science however gropes for the whole truth 
and that should be болей, 


1f in the case of the antenna example the vortex part amounts to 20%, then that's 
tantamount to 20% scalar wave рап, resp. 20% noise. The scalar wave part constitutes 
wilh regard to the Hertzian useful wave something like an error term in the wave equation. 
The рап definitely is too big, as that it might be put equal to zero. Even so all eror 
consideration in the textbooks is missing, if the scalar wave term is assumed to be zero. 
“That violates all rules of physics and of taught scientific methodism, 


їп practice this shows by a useful signal going under in the noise and reception not being 
possible anymore as soon as the scalar wave part gets out of control. Even in this case, for 
which the degree of effectiveness tends towards zero, it still is common practise to put the 
error term, which is dominating everything, equal to zero, But who in this point follows 
the textbooks, disregards with that the wave equation and doing so by no means can refer 
to the circumstance that all colleagues make the same mistake. 


The building of physics behaves like a house of cards, where the cards mutually support 
each other Perhaps that is the deeper reason why those, who have discovered a marked 
card, dont pull it out immediately. In addition they are hindered by the self appointed 
guardians of the „рше doctrine’, since everyone knows what happens with the house of 
cards if the marked card is pulled out. Only, do we want to and can we live with tha in the 
long run? Is it a solution of the problem, if the so-called experts among the physicists and 
technicians look away amd don't deal with the foundation of their branch anymore? If 
universities crash their basis education int the wall and choke off every contradiction? 


Please allow me to pull out the marked card now and place it on the table! 


It concerns the question: what is the nature of the field vortices, which form a scalar wave 
in space. Eddy currens im the iron parts of the antenna are explained with the field 
equations, but mot the noise, which is measured especially in the ait. If an antenna on the 
опе hand produces field vortices and as a consequence eddy losses and on the other hand 
dielectric losses, then we can assume that besides the eddy currents im the conductor also 
vortices in the dielectric must exist Lets search for them! 


se Interim result 


Interim result (comparison of arguments): 


The Maxwell equations] Оп the other hand the 

on the one hand dictate) same laws merely! 

that as the reason for a| describe eddy currents, 

wave damping only field) which can only occur in 

vortices should be con-| the electrically © con- 

sidered. ducting parts of the 
antenna. 


On the one hand the] On the other hand does 
field vortex іпегрге- the noise appear in the 
tation makes it possible) neighbourhood of the 
to explain the noise ой antenna, thus in the air 
an antenna perfectly. and not in the iron 
parts! 


The mathematical  for| In field physics on the 


mulation — reveals, — how| other hand is missing a 
wave ап vortex, resp useful description of 
noise, co-operate and electric field vortices in 


how one should imagine] a dielectric, which could 
the conversion of опе| found the noise signal. 
form into the other form. 


‘Table 26.5: — Arguments pro and contra. 
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26. 5 Interim result 


її shouldnt be а disadvantage, to imerprete physical laws more consistently than usual, 
even if in the present case orthodox science through that at first should fall ino a deep 
isis. If he way Б  wonhwhile, oniy will show at de end 
Let us пу to work out the contradictions in form of a comparison of argument: 


‘The Maxwell equations on the one hand dictate that as the reason for a wave 
damping only field vortices should bo considered. 
(© On the other hand the same laws merely describe eddy currents, which can 
‘only occur in the electrically conducting parts of the antenna 


= On the one hand the field vortex interpretation makes it possible to explain the 
noise of an antenna perfectly. 
© On the other hand docs the noise appear in the neighbourhood of the 
antea, thus in the air and natin the iron parts! 


^ The mathematical formulation reveals, how wave and vortex, resp. noise, co 
operate and how one should imagine the conversion of one form into the other 
fom 


o Im field physics on the other hand is missing a useful description of electric 
field vortices in a dielectric, which could found the noise signal. 


he most obvious among all conceivable solutions is the one that we have to assume the 
existence of dielectric field vortices, so-called potential vortices. We are challenged to 
search for a corresponding description. If the quest should be successful, then the 
Contradictions would be overcome. In addition there is the promise of a whole number of 
Simplifying explanations of various phenomena in the dielectric (see fig. 265 and fig. 
267). 

"The phenomenon of noise becomes an aspect of wave physics, which is more than merely 
а field disturbance, which makes ihe reception of the useful wave more difficult. If the 
Scalar wave nature is realized, then applications can be imagined, in which the noise is 
used as useful signal In the way that the scalar part in the wave equation doesnt have to 
be put to zero anymore to obtain freedom of contradiction, even optimizations of antennas 
or of capacitors are possible with regard to the dielectric losses by means of the 
Calculation of he scalar рап. 


New in any case is the idea that the dielectric loses of a capacitor are eddy losses and not 
а defect in material of the insulating material. With that the capacitor losses correspond to 
а generated noise power. We also can say, every capacitor more or less produces noise! 
"The electric field lines point from one capacitor plate to the other plate. If one plate 
radiates as a transmitter and the other plate functions as a receiver, then the field 
propagation takes place in the direction of the elecrüc field poiner and that again is the 
Condition for a longitudinal wave. Here the circle closes in the conclusion, the capacitor 
field mediates dielectric field vortices, which following the field lines found a scalar wave 
because of their scalar nature, The heating of the capacitor results from the decay of 


san Failure of the Maxwell theory 


Fig. 26.6: — Advantages of a field description extended with 
potential vortices. 


Tv Rupe Sheldrake: Seven Experiments Tha Cou Change The World, 
Riverhead Books, 1995 
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266 Failure of the Maxwell theory 


1f the capacitor loses or the antenna noise should concern dielectric loses їп the sense of 
vortex decay of potential vortices, which dont occur in the Maxwell theory at all, then we 
are confronted with a massive contradiction: 


‘For the description of the losses the Maxwell; theory on the one hand only offers 
field vortices and those only in the conductive medium. 
о On the other hand do the dielectric losses occut in the nanconductr and in 
the at 


In conductive materials vortex fields occur, in the insulator however the fields 
эге rotational, That isn possible, since at the transition from the conductor to 
the insulator the laws of refraction are valid and these require continuity! Hence 
a failure of the Maxwell theory (Fig, 26.7) will occur in the dielectric. 


‘© Аз а consequence the existence of vortex fields in the dielectric, so-called 
potential vortices, should be required! 


In electrodynamics as a help the approach of a vector potential A is used, which leads io a 
complex formulation of ihe dielectric constant g and in this way makes it possible, to 
mathematically describe the dielectric losses of а capacitor by means of the load angle, 
Which stretches in the complex plane, But which physical value does this approach have? 
How can now the inner contradiction be explained, which is hidden in a complex constant 
of material? One should only remember the definition of the speed of light р (e4. 

26.10) and its dependency of s, For a complex е here are resulting insurmountable 
problems in the textbooks, 

From the viewpoint of mathematics the introduction of the vector potential at first may 
represent а help. The before mentioned contradictions however fast raise doubts to the 
model concept, which from a physical viewpoint eventually will lead to errors, if the speed 
of light sat constant anymore and even should be complex 


These considerations should be sufficient as a motive to require potential vortices, even if 
for their description the field theory according to the textbooks has to be revised, As a 
supplement there is pointed to the following points: 


= As an inhabitant of a dielectric between two capacitor plates also man is a 
product of these field vortices. 


‘Scalar waves can be modulated moredimensionally and be used as carrier of 
information, as Prof. Sheldrake has proven with his proof of morphogenetic 
fields 

‘The dielectric vortices moreover provide an explanation for natural events. They form the 

key to numerous disciplines of science, from physics over biology up tn medicine. 


TET Rupert Sheldrake: Seven Experiments “That Could Change the Wor 
Riverhead Books, 1995 


so ‘Concerning the evidence situation 


Problem of continuity in the case of the | 
coming off of vortices 


Example: hightension cable 


In conductive material 
vortex fields occur in 
insulator however the fiel 
are irrotational. 


the dielectric! 1 


Conclusion: + According to the Maxwell theory 
there exist no vortices of the electric field (no 
potential vortices) and therefore no scalar 
waves. 


* Without theory it is impossible to design a 
usable scalar wave gauge and to furnish 
evidence, = Classic closed loop conclusion: 
* The missing of scientific evidence ag: 
„proves“ the assumption of the irrotationality 
and ,confirms* the correctness of the Maxwell 
theory. 


+ Hence it cannot be, what shouldn't be! 


Fie. 26.7: Concerning the failure of the Maxwell theory 
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26.7. Concering the evidence situation 


In the question, if a physical phenomenon should be acknowledged as such, experimental, 
mathematical and physical evidence should be shown. In the case of the potential 
vartices, the vortices of the electric field and their propagation as a scalar wave, the 
historical experiments of Nikola Tesla” amd the modem clone of these can be judged as 
experimental evidence 


With the well-known wave equation a mathematical description for this phenomenon 
has been specified and discussed . D will be shown that both transverse and longitudinal 
wave parts are contained alongside in the wave equation, ie. both radio waves according 
to Hera and scalar waves according to Tesla. Doing зо the mathematically determined 
Scalar wave properties are identical with the experimental results! 

The wave equation is an inhomogeneous Laplace equation and the first and oldest 
description of scalar waves. It thereby is unimportant, if the famous mathematician 
Laplace himself already may have realized and discussed this circumstance or not. The 
description fits perfectly and that is what counts! 


At this point the third point should be put on the agenda, the physical evidence. This is 
connected very closely with the question for a suitable field theory and that again is basing 
опа corresponding approach. 


TUI N Tesla: Apparatus for Transmission of Electrical Energy, US-Fatent-No. 
649,621, New York 1900, Dr. Nikola Tesla: Complete Patents рр31В-321. 

i: Johannes von Butlar im Gesprach mit Prof. Dr. Konstantin Meyl: 
Neutrinopower, Argo-Verlag, Marktoberdort,L Aull. 2000. 

ci: К. Mey: Scalar Waves: Theory and Experiments, Joumal of Scientific 
Exploration, Vol. 15, No. 2, pp. 199-205, 2001 


sua Energy out of the field 


(= * * Task Schedule * * * ) 


1. Neutrino radiation — energy radiation! 
(ace. o Pauliv cares for missing energy in the case of the decay) 
2. High neutrino density — high energy density 
3. Neutrino = particle without charge or mass (mean), 
but because of oscillations: effective value of charge and mass#zero! 
4. Interaction опу in the case of resonance 
(e.g. weak interaction)! 
(same frequency, 180° phase shift) 
5, Neutrino radiation is an energy source which can be 
used (not a question of physics, only a question of technology!) 
6. Particle radiation (neutrino) => shock wave (like sound) 
longitudinal wave 
scalar wave (mathem.) 
7. Interaction/resonance of the v = scalar wave problem 
8. Scalar waves are a problem of the field theory! 
9. Maxwell theory neglects scalar waves. 


* Search for a new approach (chap. 27.8) 


* Derivation of the Maxwell equations as а 


* Derivation of scalar waves (chap. 27.13) 
* Derivation of the gravitation and more 


‘Table 27.1: — Task schedule belonging to chapter 27 
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27. Faraday versus Maxwell 


Numerous phenomena of the electromagnetic field are described sufficiently accurate by 
the Maxwell equations, so that these as a rule are regarded as a universal field description. 
But if one looks more exact it tums out to be purely an approximation, which im addition 
leads to far reaching physical and technological consequences, We must ask ourselves: 


+ What is the Maxwell approximation? 
+ How could a new and extended approach look like? 
+ Faraday instead of Maxwell, which is the more general law of 
induction? 
+ Can the Maxwell equations be derived as a special case? 
+ Can also scalar waves be derived from the new approach? 
+ Can the gravitation as well be derived and a lot else more? 


On the one hand it concems the big search for a unified physical theory and on the other 
hand the chances of new technologies, which are connected with an extended field theory. 
Аз a necessary consequence of the derivation, which roots strictly im textbook physics and 
manages without postulate, scalar waves occur, which could be used manifold. In 
information technology they are suited as а carrier wave, which сап be modulated 
moredimensionally, and in power engineering the specum stethes from the wireless 
transmission up to the collection of energy ош of the field. 


27.1 Energy ош of the field 


Neutrinos for nsance are such field configurations, which move through space as a scalar 
wave. They were introduced by Pauli as massless ЫШ energy carrying panicles to be able 
to fulfil the balance sheet of energy for the bea decay. Noting would be more obvious 
than 1o technically use бе etn radiation as an energy source. 

Ви for а technical exploitation a useful model description of the particles and their 
interaction is imperative, For the sake of simplicity we imagine the neurino to be an 
oscillating panicle, which permanently oscillates back and forth between the state of am 
electron and that of а postion, Wah that the polarity changes from positive to negative 
and hack again and the charge averaged over time is zero. Because of the change fom a 
Sate of mater to the sate of an amipamicle also next to по mass сап be measured 
A technical ا‎ ‘operated in resonance, which oscillates with the same frequency but 
opposite charge, will interact with the particle and bul up an oscillating electromagnetic 
interaction, with which we already are familiar as the weak interaction in the proximity of 


Vortex and antî vortex 


Tubular vortices 
+ Examples: drain vortex (bathtub vortex) 
whirlwind and waterspout, tomado (image). 


expanding vortex 
contracting anti-vortex 
for coming off: equally powerful vortices 


Conditio 
Criterion: viscosity 


Result: tubular structure 
Fig. 27.2: ___ Vortex and anti-vortex - a physical basic principle 


Lugt: Wirbelstromung in Natur und Technik, С. Braun Verlag Karlsruhe 
1979, Bild, Tomado” von Tafel 21, Seite 356 
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‘The propagation of particle radiation as a longitudinal shock wave however cant be 
described with the normally used field theory and the Maxwell equations, so that the field 
theory at this point must be reworked. Connected with this is the question of what is 
oscillating here, а question, which often is answered with an aether of whatever nature. 1 
Speak of field vortices and сай the aether а property of the field, With that the set of 
difficulties is shifted into the domain of vortex physics. 


272 Vortex and anti-vortex 


In the eye of a tomado the same calm prevails as at great distance, because here a vortex 
and its anti-vortex werk against each other. In the inside the expanding vortex is located 
and on the outside the contracting anti-vortex. One vortex is the condition for the 
existence of the other one and vice versa. Already Leonardo da Vinci knew both vortices 
and has described the dual manifestations (chapter 3.4) 


In the case of flow vortices the viscosity determines the diameter of the vortex tube where 
the coming off will occur. If for instance a tomado soaks itself with water above the opem 
ocean, then the contracting potential vortex is predominant and the energy density 
Increases threateningly. If it however runs overland and rains out, it again becomes bigger 
and less dangerous. 

‘The conditions for the bathtub vortex are similar. Here the expanding vortex consists of 
air, the contracting vortex however of water. In flow dynamics the relations are 
understood. They mostly can be seen well and observed without further aids. 


In electrical engineering its different: here field vortices remain invisible and not 
understood. Only so the Maxwell theory could find acceptance, although it only describes 
‘mathematically the expanding eddy current and ignores its anti-vortex. | call the 
Contracting anti-vortex potential vortex” and point to the circumstance, that every eddy 
‘current entails the anti vortex asa physical necessity. 

Because the size of the forming structures is determined by the electric conductivity, in 
conducting materials the vortex rings, being composed of both vortices, are huge, whereas 
they can contract down to atomic dimensions im nonconductors. Only in semiconducting 
and resistive materials the structures occasionally can be observed directly (fig. 48). 


se Vortices in the microcosm and macrocosn 


Spherical vortices 


Examples expanding vortex contracting vortex 
= quantum processes gluons 

physics (Several quarks) (postulate!) 

|} nuclear repulsion of like strong interaction| 
physics. (postulate!) 

|} atomic centrifugal force of the electrical attraction| 
Physics enveloping electrons Schrodinger equation 

= astro- centrifugal force gravitation 

physics (inertia) (can not be derived?!) 


Example: elementary particles as electromagnetic field vortices 
Inside: expanding eddy current (skin effect) 
(Outside: contracting anti-vortex (potential vortex ) 
[Condition for coming off: equally powerful vortices 
Criterion: electric conductivity (determines diameter) 
Resu ^ spherical structure 

(consequence of the pressure of the vacuum) 


Fig. 27: Spherical structures as a result of contracting 


potential vortices." 


ЖЕТ see Par T, peri 
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27.3 Vorices in the microcosm and macrocosm 


The approximation, which is hidden in the Maxwell equations, thus consists of neglecting 
the ant-vortex dual to the eddy current. It is possible that this approximation is allowed, as 
long as it only concems processes inside conducting materials. И we however get to 
insulating materials the Maxwell approximation will lead to considerable errors and it 
‘won't be able to keep it anymore. 


1f we take as an example the lightning and ask how the lightning channel is formed: 
Which mechanism is behind it, if the electrically insulating air for a short time is 
becoming a conductor? From the viewpoint of vortex physics the answer is obvious: The 
potential vortex, which in the air is dominating, contracts very strong and doing so 
queres all air charge carvers and air ions, which are responsible for the conductivity, 
together at а very small space to form a current channel 


The contracting potential vortex thus exerts a pressure and with that forms the vortex tube. 
Besides the cylindrical structure another structure can be expected. It is the sphere, which 
is the only form, which can withstand a powerful pressure if that acts equally from all 
directions of space. Only think of ball lightning. Actually the spherical structure is mostly 
found in microcosm till macrocosm. Lets consider some examples and thereby search for 
the expanding and contracting forces (fig. 27.2). 


= In quantum physics one imagines the elementary particles in be consisting of quarks. 
respective of the question, which physical reality should be attributed to this model 
concept, one thing remains puzzling: The quarks should run арап, or you should try to 
Keep together three globules, which are moving violently and permanently hitting 
exch other. For this reason glue particles were postulated, the so-called gluons, which 
now should take care for the reaction force, but this reaction force is nothing but a 
postulate! 


+ In nuclear physies it concems the force, which holds together the atomic nucleus, 
which is composed of many nucleons, and gives it the well-known great stability, 
although here like charged particles are close together. Particles, which usually repel 
"ach other. Between the theoretical model and practical reality there is an enormous 
gap, which should be overcome by introducing of a new reaction force. But also the 
nuclear force, called strong interaction, is nothing but a postulate! 


+ In atomic physics the electric force of attraction between the positive nuclear charge 
and the negatively charged enveloping electrons counteracts the centrifugal force. In 
this case the anti vortex takes care for a certain structure of the atomic hull, which 
obey the Schrodinger equation as eigenvalue solutions. But also this equation 
"respective of its efficiency until today purely is a mathematical postulate, as long as 
Яв origin is not clear. 


+ 1а astrophysics centrifugal force (expansion) as a result of the inertia and gravitation 
(contraction) as a result of the atraction of masses are balanced. But the “gravitation” 
puts itself in the way of every attempt to formulate a unified field theory. Also this 
time it is the contracting vortex, of which is said it cant be derived nor integrated. 


E Faraday's law and Maxwell's formulation 


TM Р 
‘Michael Faraday, James Clerk Maxwell, 


the mathematician (1831-1873) 


aS 


unipolar generator ед: transformer 


the experimentor (1791-1867) 


Fig. 27.4: — The fathers of the law of induction 


<i>: LC Maxwell: А treatise on Electricity and Magnetism, Dover Publications 
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її is remarkable how im the domain of the contracting vortex the postulates are 
accumulating, But this hasnt always been the case. In ancient Greece already 2400 years 
ago Demokrit has undertaken an attempt to formulate a unified physics. He traced all 
visible and observable structures in nature back to vortices, each time formed of vortex 
and amivomet. This phenomenon appeared him to be so fundamental, that he put the term 
vortex” equal to the term for „law of nature". The term .atom" stems from Demokrit 
(460-370 BC). 

Seen this way the physicists im ancient times already had been further than todays 
physics, which with the Maxwell approximation neglects the contracting vortex and with 
ibat excludes fundamental phenomena from the fied description or is forced to replace 
them by model descriptions and numerous postulates. 

What we need is а new field approach, which removes this flaw and in this point reaches 
over and above the Maxwell theory. 


27.4 Faraday s law and Maxwell's formulation 


In the choice of the approach the physicist is free, as long as the approach is reasonable 
and well founded. In the case of Maxwell's field equations two experimentally determined 
regularities served as basis: on the one hand Ampere's law and on the other hand the law 
of induction of Faraday. The mathematician Maxwell thereby gave the finishing touches 
for the formulations of both laws. He introduced the displacement current D and 
completed Ampere’s law accordingly, and that without a chance of already at his time 
being able to measure and prove the measure. Only alter his death this was possible 
experimentally, what afterwards makes clear the format of this пып 
In the formulation of the law of induction Maxwell was completely free, because the 
discoverer Michael Faraday had done without specifications. As a man of practice and of 
experiment the mathematical notation was less important for Faraday. For him the 
attempts with which he could show his discovery of the induction to everybody, eg, his 
unipolar generator, stood in the foreground 

His 40 years younger friend and professor of mathematics Maxwell however had 
something completely different in mind. He wanted to describe the light ss an 
electromagnetic wave and doing so certainly the wave description of Laplace went 
through his mind, which needs a second time derivation of the field factor. Because 
‘Maxwell for this purpose needed two equations with each time a first derivation, he had to 
introduce the displacement current in Ampere's law and had to choose an appropriate 
notation for the formulation of the law of induction to get to the wave equation. 
His light theory initially was very controversial. Maxwell faster found acknowledgement 
for bringing together the teachings of electricity and magnetism and the representation as 
something unified and belonging together” than for mathematically giving reasons for the 
principle discovered by Faraday. 

Nevertheless the question should be asked, if Maxwell has found the suitable formulation, 
if he has understood 100 percent correct his fiend Faraday and his discovery If discovery 
(from 29.08.1831) and mathematical formulation (1862) stem from two different 
scientists, who im addition belong to different disciplines, misundersamdings are nothing 
unusual. It will be helpful to work out the differences. 


discovery of Faraday 


The discovery of Faraday 


E=vxB e) 


jen 


unipolar induction. 


Аз a mathematical relation between. 
the vectors of the electric field strength E 
and the induction В (= magnetic flux density) 


law of induction generally 


[the physically mean of the „field concept"): 


* The Faraday approach 
describes a field 
physical principle 


* field = experience: 
We experience the electric as a 
magnetic field and vice versa as 
а result ofa relative velocity 

* Particles do not occur in 
the Faraday approach 


| the electric (E-) field 
7 static field of charges, 


e the magnetic (H-) field 
= field of moving charges. 
| The origin of the particles 
remains unsettled (postul 


* Perfect duality between| 
E- and H-field. 


v leads to dual permutation 
of E- and E-field. 


|e Charge carriers=el. monopole 


|e No magnetic monopoles! 
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27.5 The discovery of Faraday 


1f one tums an axially polarized magnet or a copper dise situated in a magnetic feld, then 
perpendicular to the direction of motion and perpendicular to the magnetic field pointer a 
pointer of the electric field will occur, which everywhere points axially to the outside. In 
the case of this by Faraday developed unipolar generator hence by means of a brush 
between the rotation axis and the circumference a tension voltage can be called off 
The mathematically correct relation E = v x В I call Faraday-law, even if it only 
appears in this form in the textbooks later in time”. The formulation usually is attributed 
бо the mathematician Hendrik Lorentz, since it appears in the Lorentz force in exactly this 
form. Much more important than the mathematical formalism however are the 
experimental results and the discovery by Michael Faraday, for which reason the law 
‘concering unipolar induction is named after the discoverer. 

Of course we must realize that the charge carriers at the time of the discovery hadn't been 
discovered yet and the field concept coulda't correspond to that of today. The field 
‘concept was an abstracter one, free of any quantization. 


‘That of course also is valid for the field concept advocated by Maxwell, which we now 
contrast with the „Faraday-law" (lig. 27.4). The second Maxwell equation, the law of 
induction (27.1) also is a mathematical description between the цесс field strength E 
and the magnetic induction B. But this time the two arent linked by а relative velocity v. 
Im that place stands the time derivation of B, with which a change im flux is necessary for 
an electric field strength to occur. As a consequence the Maxwell equation doesnt provide 
а result їп the static or quasi-stationary case, for which reason it in such casts is usual, to 
fall back upon the unipolar induction according to Faraday (ед. im the case of the Hall 
probe, the picture tube, etc). The falling back should only remain restricted to such cases, 
So the normally used idea. But with which right the restriction of the Faraday-law to 
Stationary processes is made? 

‘The vectors Е and B can be subject to both spatial and temporal fluctuations, In that way 
the two formulations suddenly are in competition with each other and we are asked, to 
explain the difference, as far as such a difference shouldbe preset. 


377 Ми INDEL 1996, Chap TET 


i: ` among others in R.W. Pohl: Einfuhrung in die Physik, Bd.2 Elektrizitatslehre, 
21. Aufl. Springer-Verlag 1975, Seite 76 und 130 


E" Different formulation of the law of induction 


law of induction 


ERES 


unipolar generator eg: transformer 
discovery of Faraday 24 Maxwell equation. 
vxB ату rot E = - dB/dt cz 


Difference, e.g. in the (quasi-) stationary case (dB/dt = 0): 
ЕО E-0 


Electric and magnetic field in the stationary case are: 


Е decoupled: — Е 
B neglectible В 


Only E or B can form an Closed-loop field lines. 
open field line. have no effect, can't 
The other field line is be influenced and are 
а closed-loop field line neglected (Maxwell 
approximation!) 


Fig.276:. Law of induction according to Faraday or Maxwell? 
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27.6 Different formulation of the law of induction 


Such a difference for instance is, that it is common practice to neglect the coupling 
between the fields at low frequencies. While at high frequencies in the range of the 
electromagnetic field the E- and the H-field are mutually dependent, at lower frequency 
and small field change the process of induction drops correspondingly according 1o 
Maxwell, so that a neglect seems to be allowed. Now electric or magnetic field can be 
"measured independently of each other. Usually is proceeded as if the other field is not 
present tall 

‘That is not correct. А look at the Faraday-law immediately shows that even down to 
frequency zero always both fields are present. The field pointers however stand 
perpendicular to cach other, so that the magnetic field pointer wraps around the pointer of 
"he electric field in the form of a vortex ring in the case that the electric field strength is 
being measured and vice versa. The closed-loop field lines are acting neural to the 
outside; they hence need по attention, so the normally used idea. It should be examined 
"more closely if this is sufficient as an explanation for the neglect of the not measurable 
Фксалоор field lines, or if st er all an fect arises rom fields, Wich are present im 
тешу. 

Another difference concems the commubiliy of E- and H-field, as is shown by the 
Faraday-generator, how a magnetic becomes an electric field and vice versa as a result of a 
relative velocity v. This directly influences the physical-pilosophic question: What is 
meant by the electromagnetic feld? 

‘The textbook opinion based on the Maxwell equations names the static field of the charge 
carers as cause for the еспе field, whereas moving ones cause the magnetic field. But 
that hardly can have been the idea of Faraday, to whom the existence of charge carriers 
was completely unknown. The for his contemporaries completely revolutionary abstract 
field concept based on the works of the Croatian Jesuit priest Boscovich (1711-1778) In 
the case of the field it should less concern a physical quantity in the usual sense, than 
father the experimental experience” of am interaction according to his feld description. 
We should interprete the Faraday-law to the effect that we experience an electric field, if 
же are moving with regard to a magnetic field with a relative velocity and vice versa. 

ın the commutability of electric and magnetic field a duality between the two is expressed, 
which in the Maxwell formulation is los, as soon as charge carriers are brought into play. 
Js thus the Maxwell field the special case of a particle free field? Much evidence points to 
it, because after all a light ray can run through a particle free vacuum. If however fields 
‘can exist without particles, particles without fields however are impossible, then the field 
Should have been tere fist as the cause for the particles. Then the Faraday description 
Should form the basis from which all other regularities сш be derived. 
What do the textbooks say to that? 


ss Contradictory opinions in textbooks 


Faraday-law 
(unipolar induction] 


2^3 Maxwell equation 


[rot =-ан/аг 
7 — Eure maar 


E=vxB 


Discordance at the Technical University of Darmstadt 
* According to Prof. Kpfmüller-e: 


special formulation. general formulation. 


of the law of induction. 


* According to Prof. Bosse“: 
equation tanto e Maxwell = special case 


Different order in the derivation 


= Acc. to the TU Darmstadt (Prof. Kapfmûller</ Prof. Boss 
follows rom [ETE } 


ond ET 


‘unipolar induction. 
can be derived | 


* According to the University of Göttingen (Prof. Pohl“) 
follows оп ТОЕ: i 


xB 


‘ene Lorentz force can 


be derived ! 


Fig. 27.7: Different opinions and derivations 


<i>! OK Kupfmuller: Einfuhrung in die theoretische Elektrotechnik, 12. Auflage, 
Springer Verlag 1988, Seite 228, GI. 22. 

<i> G. Bosse: Grundlagen der Elektrotechnik 11, BI-Hochschulaschenbucher 
Nr. 183, Auf. 1967, Kap. 6.1 Induktion, Seite 58 

ib: RW. Pohl: Einfuhrung in die Physik, Band 2 Elektrizitatslehre, 21. Auflage, 
Springer-Verlag 1975, Seite 77 
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27:7 Contradictory opinions in textbooks 


Obviously there exist two formulations for the law of induction (27.1 and 27.19), which 
more or less have equal rights. Science stands for the question: which mathematical 
description is the more efficient one? If one case is a special ease of the other case, which 
description then is the more universal one? 


What Maxwells field equations tel us is sufficiently known, so that derivations are 
unnecessary. Numerous textbooks are standing by, if results should be cited. Let us hence 
turn to the Faraday-law (27.1) Often one searches in vain for this law in schoolbooks. 
Only in more pretentious books one makes а find under the keyword "unipolar induction 
lf one however compares the number of pages, which are spent on the law of induction 
according to Maxwell with the few pages for the unipolar induction, then one gets the 
impression that the latter only is a unimportant special case for low frequencies. 
Kupfmuller speaks of а „special form of the law of induction", and cites as practical 
examples the induction in a brake disc and the Halleffect. Afterwards Карт ег derives 
from the „special form the „general form” of the law of induction according to Maxwell 
a postulated generalization, which needs an explanation. But a reason is not given". 
Bosse gives the same derivation, but for him the MaxwelLresl is the special case and not 
his Faraday approach"! In addition he addresses the Faraday-law as equation of 
transformation "and points ош the meaning and the special interpretation 
On the other hand he derives the law from the Lorentz force, completely in the style of 
Kupfmullori and with that again takes it рап of its autonomy. Pohl looks at that different 
He inversely derives the Lorentz force from the Faraday law 


By all means, the Faraday-law, which we want to base on instead of on the Maxwell 
equations, shows „strange effec" from the point of view of a Maxwell representative 
© today and thereby but one side of the medal (eq. 27.1). Only in very few distinguished 
textbooks the other side of the medal (eq. 272) is mentioned at all. In that way most 
textbooks mediate a lopsided and incomplete picture "^. If there should be talk about 
equations of transformation, hen the dual formulation belongs to it, then i concems a pair 
of equations, which deseribes the relations between the electric and the magnetic field. 


16 the by Bosse™ prompted term „equation of transformation" is justified or not at first is 
unimportant, That а mater of discussion, 


37 К Юте: Ена їп die theoretische Flekvorechaik, T2.Aufl 
Springer Verlag 1988, Seite 228, GL. 22. 
i: G. Bosse Grundlagen der Elektrotechnik I, BI-Hochschutaschenbucher 
Nr.183, Aufl. 1967, Kap. 6.1 Induktion, Seite 58 

i>: RWPobl: Einfuhrung in die Physik, Bd2 Elekrztaslehre, 2LAu. 
Springer-Verlag 1975, Seite 77 
<id>: G. Lehner Elektromagnetische Feldtheorie, Springer-Lehrbuch 1990, 1. 
‘Aufl, Seite 31 Kommentar zur Lorentkraft (1.65) 


E "The fieldtheoretical approach 


The new and dual field approach consists of 


equations of transformation 


of the electric аһа ofthe magnetic field™ 
| Е = vxB |070 аа HE VEDI c» 
unipolar induction equation of convection 


* Formulation according to the rules of duality 


* Grimsehl"" speaks of the „equation of convection", 
according to which moving charges produce a magnetic field 
and so-called convection currents (referring to Rontgen 
1885, Himstedt, Rowland 1876, Eichenwald and others) 


+ Pohl" gives examples for the equations of transformation, 
* he writes the equations beneath each other 


[ГЕ = p vx) 073) а (PRE ma 
> and points out that for v= c = 1/45 
one equation changes into the other one! 


[The new and dual approach roots in textbook physics! 


Fig. 27.8: The new and dual field approach 


see Part 1, chapter 65 
«р: Grimsehl: Lehrbuch der Physik, 2.ВА, 17,Aufl, Teubner Verl 1967, S. 130, 


ib: АУР: Eun in die Physik, BA2 Ердана, 21 Auf 
Springer-Verlag 1975, Seite 7; 
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27.8 The field-theoretieal approach 


The duality between E- and Н-ВЫ and the commutability asks for a corresponding dual 
formulation to the Faraday-law (27.1). Writen down according to the rules of duality 
there results an equation (272) which occasionally is mentioned in some textbooks 
While both equations im the books of Pohl^ and of Simonyi are writen down side by 
side having equal rights and are compared with each other, Grimsehl"® derives the dual 
regularity (27.2) with the help of the example of а thin, positively charged and rotating 
metal ring. Не speaks of equation of convection", according to which moving charges 
produce а magnetic field and so-called convection currents, Doing so he refers t0 
workings of Rontgen 1885, Himstedt, Rowland 1876, Eichenwald and many others more, 
which today hardly are known. 

In his textbook also Pohl gives practical examples for both equations of transformation. 
He points ош that one equation changes imo the other one, if as a relative velocity v the 
speed of light с should occur. This question will also occupy us. 


We now have found a fldiheoreücal approach with the equations of transformation, 
"which im its dual formulation is clearly distinguished from the Maxwell approach. The 
reassuring conclusion is added: The new field approach roots entirely in textbook 
physics, as are the results from the literature research. We can completely do without 
postulates. 

Next thing to do is to test the approach strictly mathematical for freedom of 
contradictions. И in particular concems ihe question, which known regularities can be 
derived under which conditions. Moreover the conditons and the scapes of the derived 
theories should result correctly, ei, of what the Maxwell approximation consists and why 
the Maxwell equations describe only а special case. 


27.8 Derivation of Maxwell's field equations 


As a starting-point and as approach serve the equations of transformation of the 
electromagnetic field, the Faraday-law of unipolar induction and the according to the rules 
of duality formulated law (eq. 27.1, 2). If we apply the curl to both sides of the equations 
then according to known algorithms of vector analysis the cur of the cross product each 
time delivers the sum of four single terms. Two of these again are zero for a non- 
accelerated relative motion in the x-direction with v= drldt. 

‘One term concerns the vector gradient (v grad)B, which can be represented as a tensor. 
By writing down and solving the accompanying derivative matrix giving consideration to 
the above determination of the v-vectr, the vector gradient becomes the simple time 
derivation of the field vector Bro) (eq. 2710, according to the rule of eq, 27.11). 


TE: КАИРЕ Fun м di Physik, БАЗ Ties. 31 Aull 
Springer-Verlag 1975, Seite 76 und 130 


<i>: К. Simonyi: Theoretische Elektrotechnik, 7Aufl. VEB Berlin 1979, Seite 924. 
is: Grimsehl: Lehrbuch der Physik, 2,34. 17.Aufl, Teubner Verl. 1967, 5. 130. 


E Derivation of Maxwells field equations 


As approach serve the equations of transformation (fig. 27.5) of 
the electric and of the magnetic field: 


E TB jos PEE VID] c» 

If we apply the curl to the respective cross product: 

TOES РОВ 07s) nd [RHE SOR) 7 

then according to the algorithms ^ four sum terms are delivered: 
ТОГЕ = (Bgrad)v —WvgradBivdvB -Bdivv es) 
ТӨЕН  - [[D grad)v - (v grad + v div D. — D div v] oz 
where 2 of them аге zero because of: [vl] = dr/dt | 27 

+ the divergence of v(t) disappears: йуу = 0 , (27.8) 


+ and will be zero as well: Ow(t)/ór = |gradv = 0| 079) 
+ there remain the vector gradients: 
dB 


[vgra B - SB ana | (уштар = ©Р eo 


+ according to the rules“ in general (with eq, 27.7): 
ЧУ) _ oV(r-r() | dr(t) 
dt 


Ч ie (v grad) Ver 


—dB/dt*wdivB = -dB/dt-b | ea 
dD/dt-vdivD = ар/ас+ј | e» 
with the Maxwell equations results in: 


+ for the potential density b = -vdivB = 0 , (27.14) 
(eq. 27.12 _= law of induction, if b Л 


resp. div B 
> for the current density j = - v div D = WEDA , (7a 
(eq. 27.13 = Amperes law, if j = with v moving negative 

charge carriers (pa= electric space charge density), 


Fig. 27.9: — Derivation of Maxwell's field equations as а 
special case of the equations of transformation 


<i>: Bronstein uaa.: Taschenbuch der Mathematik, 4 Neuaufl. Thun 1999, S. 652 
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For the last noi yet explained terms at first are written down the vectors b and j as 
abbreviation. With equation 27.13 we in this way immediatly look at the well-known la 
of Ampere (1° Maxwell equation). The comparison of coefficients (27.15) in addition 
delivers a useful explanation to the question, what is meant by the curent density j: it is a 
space charge density p, consisting of negative charge carriers, which moves with the 
velocity у for instance through а conductor (in the x-direction) 

‘The current density j and the to that dual potential density b mathematically seen at first 
are nothing but altemative vectors for an abbreviated notation. While for the current 
density j the physical meaning already could be clarified from the comparison with the 
law of Ampere, the interpretation of the potential density b still is due. From the 
comparison with the law of induction (eq. 27-1*) we merely infer, that according t0 the 
Maxwell theory this term is assumed to be zero. But that is exactly the Maxwell 
approximation and the restriction with regard to the new and dual field approach, which 
roots in Faraday. 

10 that way also the duality gets lost with the argument that magnetic monopoles (div В) 
їп contrast to electric monopoles (div D) de not exis and until today could evade every 
proof. lt thus is overlooked that div D at first describes only eddy currents and div B only 
ihe necessary ant-vonex, the potential vortex. Spherical particles, like eg. charge carriers 
presuppose both vortices: on the inside the expanding (div D) and on the outside the 
contracting vortex (div В), which then necessarily has to be different from zero, even if 
there hast yet been searched for the vortices dual to eddy currents, which are expressed 
in the neglected erm. 

Assuming, а monopole cancers a special form of a field vortex, then immediately gets 
clear, why the search for magnetic poles has 10 be a dead end and their failure isn't good 
for a counterargument: The missing electric conductivity in vacuum prevents current 
densities, eddy currents and the formation of magnetic monopoles, Potential densities and 
potential varices however cam occur, As a result can without exception only electrically 
charged panicles be found im the vacuum (derivation in chapter 42 tll 44) 
Because vortices are more than monopole-like structures depending on some boundary 
conditions, only Ме ушех description will be pursued lumber consequently. 
Let us record: Maxwells Не equations can directly be derived from the new dual 
field approach under a restrictive condition. Under this condition the two approaches 
are equivalent and with that also error free. Both follow the textbooks and can so to speak 
beth textbook opinion. 

"The restriction (b = 0) surely is meaningful and reasonable in all those cases in which the 
Maxwell theory is successful. It only has an effect in the domain of electrodynamics. Here 
usually a vecor potential A is introduced and by means of the calculation of a complex 
dielectric constant a lose angle is determined. Mathematically the approach is Correct amd 
dielectric losses can be calculated. Physically however the result is extremely 
questionable, since as а consequence of а complex s a complex speed of light would result 
(according 10 the definition © = ЧЕ) With that electrodynamics offends against all 
specifications of the textbooks, according 10 which c is constant and not variable and less 
then ever complex. 

Ви ifthe result of the derivation physically is wrong, then something with the approach is 
wrong, then the fields in the dielectric perhaps have an entirely other nature, then 
dielectric losses perhaps are vortex loses of potential vortices falling apart? 


se2 ‘Derivation of the potential vortices 


= Maxwell's field equations: 
rotE = -dB/dt (law of induction) an 
rotH = dD/dt*j | (Ampére's law) ang 


+ describe the special case for b = 0 resp. div B = 0 


rot E - -dB/dt*vdivB = -dB/dt-b | оті 
rot mH = dD/dt-vdivD - ар/а +) | о 


The physical ^ meaning of the introduced 


abbreviations b and j is: 
* the current density j = =WdivD = ~ үрә, 0715) 
+ withOhm'slaw j = сЕ = ӘЙ, апа (716) 

+ the potential density = АВ =ОВ/ 1) 
+ with the eddy current time constant t; = в/о [iil 


+ and with the potential vortex time constant T2 


‘The complete field equations (27.12 and 27.13) read, with the time 


constants (tı and tajof the respective field vortex: 
> completely extended law of induction (with B =H): (27.18) 
Tot =- dB/dt - B/t; = - w(dĦ/dt + Н/т;) |o 


= and the well-known law of Ampere (with D-gE): — (27.19) 


Tot H = dD/dt*D/s = c(dE/dt+B/u) |era» 
Fig. 27.10: Тһе extension of the law of induction for 
vortices of 


the electric field (potential vortices] ^ 


br see al fig. 5.1 
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27,10 Derivation of the potential varices 


1s the latoduction of a vector potential A in electrodynamics a substitute of neglecting the 
Potential density b? Do here two ways mathematically lead wo the same result? And what 
About the physical relevance? Afr classic electrodynamics being dependent on working 
with a complex constam of тшен, ia what is buried an unsurmountable inner 
ontradiction, the question is asked far the freedom of contradictions of the new approach, 
At thls point the decision will be made, iH physics has to make a decision for the more 
Чем approach, as lt always has done when a change of paradigm had to be dealt with, 
‘The abbreviations j and b are further transformed, at first che current density in Аврет 
law j = -Varpu (27.15), as the movement of negative electric charges, By means of 

Ohm's law JE and the relation of material D=EE the current density у also can be 
wien down as dielectric displacement current with the characteristic relation tme 
Constant т, 2 &/G (eq. 27.16) forthe eddy currents. In Ма representation of the law of 

Ampere (eq. 27.21) clearly is brought to light, why the magnetic field is a vortex feld, 
amd bow the eddy currens produce heat losses depending on the specific electric 
Conductivity @, Аз one sees we, with regard to the magnelic field description, move 
around completely in the framework of textbook physics 


Let us now consider he dual conditions. The comparison of coefficients (eq. 27.12 + 
27.17) looked at purely formal, results im a potential density b in duality to the current 
density J, which with the help of an appropriate time constant i; founds varices af the 
electric eld 1 call these potential vortices (in eq. 27.20). 


In contrast to that the Maxwell theory requires an irrationality af the electric field, 
Which is expressed by taking the potential densiy b and the divergence В equal to zero. 

The time constam t, thereby tends towards infiniy. This Maxwell approximation leads ta 
the circumstance that with the potenual vortices of the eleciric field also their propagation 
as a scalar wave gets lost, зо tha the Maxwell equations describe only transverse and no 
longitudinal waves. A this point there can огеш contradictions far instance in the case ol 
the near-field of an antenna, where longitudinal wave parts can be detected measuring 
technically, and such parts already are used technologically in transponder systems e a5 
"asillatons warning of theft in big stores 


н is denominaring, how they know how to help oneselt in the textbooks of high-frequency 
technology im the case of the near-field zone". Proceeding tram the Maxwell equations 
"he missing potential vortex is postulated without further ado, by means ol the 
Specification of a , standing wave” in the form of a vortex at a dipole antenna. With the 
help of the postulare now the longitudinal wave paris ate calculated’, like they also ate 
being measured, but also ike they woulda occur without ihe postulate as a result of the 
Maxwell approximation. 


There нач а way past the potential varices and she new dual approach, because ao 
Scientist is able to afford t) exclude already in the approach a possibly authoritative 
Phenomenon, which he wants to calculate physically correct! 


TD ike Внизу Lehrbuch der Hochirequenatechalk, T. Bd, 3 Аиде 1986 
Springer-Verlag Berlin, Seite 335 


E Derivation of the fundamental field eq 


* Under the assumption: E = E(r,t); Н = H(r,t) , 

+ using the relations of materia 

сЕ 

extended law of induction read: 


and 


[тө 


* and the well-known law of Ampere: 


Is: 


E BIA BIGE -Ht + H/o) erm 


он D/t; = c(E/ot* вус) man 
if we again apply the curl operation to eq. 27.20 and insert 
eq 27.21: 
SrotrotE = nojrotH]/Gt + (u/z2)(rot Н) en 
= we OB ов + (1/та)-дЕ/дї + (1/14) E/ôt + Е/тут;] | ona 
| 
= üJcMeEJ28 + (fn + 1/:)0B/àt + Бута] | era 
with the definition for the speed of light c: 
н = 1/с2|штз® 
the fundamental field equation reads: 
его rot E, = 228/00 + om 
= | 
x (electromagnetic wave) + 
жава (1/7) 2B /at + But: 
oe акык 
£ a 1 
+ eddy current + potential vortex +100 | | 
Fig. 27.11: Derivation of the fundamental field 
equation 
from the equations of transformation of the 


electromagnetic field. ™ 


"The fundamental field equation mathematically describes a 


wave damped 


‘with the vortices of the electric and the vortices of the magnetic field 
I is formulated only in space and time. From it can be deduced numerous 


eigenvalue equations, (Le. the equation of Sebradinger, fig. 5.1 
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27.11 Derivation of the „fundamental field equation 


The two equations of transformation and also the from that derived field equations (2720 
and 27.21) show the two sides of a medal, by mutually describing the relation between the 
electric and magnetic field strength (between E and Н). We get on the track of the 
meaning of the „medal itself, by inserting the dually formulated equations into each 
other. If the calculated H-field from one equation is inserted into the other equation then 
as a result a determining equation for the E-field remains. The same vice versa also 
functions to determine the H-field. Since the result formally is identical and merely the H- 
field vector appears at the place of the E-field vector and since it equally remains valid for 
the B the ТУБЫ and all other known field factors, the determining equation is more than 
only a caleulation instruction. It reveals а fundamental physical principle. 1 call it he 
fundamental field equation”. 


The derivation always is the same: If we again apply the curl operation to rot E (law of 
induction 2720) also the other side of the equation should be subjected to the cui. И for 
both terms rot H is expressed by Amperes law 2721, then in total four terms are formed 
(27.26: the wave equation (b) with the two damping tems, on the one hand the eddy 
Currents (sc) and on the other hand the potential vortices (a-d) and as the fourth term the 
Poisson equation (e) which is responsible for the spatial distribution of currents and 


Not in а single textbook a mathematical linking of the Poisson equation with the wave 
equation can be found, as we here succeed im for the first time. lt however is the 
prerequisite to be able to describe the conversion of an antenna current into 
electromagnetic waves near a transmitter and equally the inverse process as it takes place 
ata receiver, Numerous model concepts, like they have been developed by НЕ. and EMC- 
technicians as а help, cam be described mathematically correct by the physically founded 
ied equation. 


In addition further equations can be derived, for which this until now was supposed 10 be 
impossible, like for instance the Schrodinger equation (chapter 56-59). This contrary to 
current opinion isnt a wave equation at all since the term (b) with the second time 
derivation is missing. As diffusion equation it has the task to mathematically describe field 
vortices and their structures. 

[As a consequence of the Maxwell equations in general and specifically the eddy currents 
not being able to form srucures, every attempt has to fail, which wants to derive the 
Schrodinger equation from the Maxwell equations. 

‘The fundamental field equation however contains the newly discovered potential vortices, 
which owing to their concentration effect (in duality to the skin effect) form spherical 
Structures, for which reason these occur as eigenvalues of the equation. For these 
eigenvalue-solutions numerous practical messuremens are present, which confirm ther 
Correciness and with that have probative force with regard to the correctness of the new 
Held approach and the fundamental field equation. By means of the pure formulation in 
space and time and the intechangeabilty of the field pointers here a physical principle is 
described, which fulfills all requirements, which a world equation must meet 


Ега 


The Maxwell field as a derived special case 


Comparison: 


The Faraday ap- 
proach is universal 


It reveals a physical 
principle 


| * The field is the cause for 
| the particles 

(Principles of causality 
are preserved) 


and effect at the same i 
* (Violation of the rules of 
causality) 


Particles probably are field 
configurations 

Quanta can be calculated 
as field vortices 

(without any hypothesis) 
All quantum properties 
сап be caleulated likewise 


* Particles consist of hypothetic. 
subparticles 

+ Quark-hypothesis must ге 
missing calculation 

^ Sorting und systematizing of | 
properties in the standard- 
model 


Potential vortices form 


electric field vortices 


(the E-field is a source free 
vortex field) 


= The electric field is 
(the E-field is an irrotat 
feld of sources] 


Field vortices carry momen-| 
tum and form a scalar wave| 
Longitudinal wave with arb. 
velocity of propagation v 


= theory of objectivity 


Fig. 27.12: 


+ Electromagnetic wave is a 
transverse wave 

+ Constant propagation with 
speed of light с 


= theory of relativit 


Comparison of the field-theoretical approaches 


according to Faradav and according to Maxwell. 


Faraday versus Maxwell se7 


27.12 The Maxwell field as a derived special case 


As the derivations show, nobody can claim there wouldn't exist potential vortices and no 
propagation as a scalar wave, since only the Maxwell equations are to blame that these 
already have been factored out in the approach. One has to know that the field equations, 
and may they be as famous as they are, are nothing but a special case, which can be 
derived. 


The field-iheoretical approach however, which among others bases on the Faraday-law, is 
universal and cant be derived on its рап. It describes a physical basic principle, the 
alternating of two dual experience or observation factors, their overlapping and mixing by 
continually mixing up cause and effect, It is a philosophic approach, free of materialistic 
or quantum physical concepts of any particles. 


Maxwell on the other hand describes without exception the fields of charged particles, the 
electric field of resting and the magnetic field as a result of moving charges. The charge 
carriers are postulated for this purpose, so that their origin and their inner structure remain 
unsettled and cant be derived. The subdivision eg. in quarks stays in the domain of a 
hypothesis, which cant be proven. The sorting and systematizing of the properties of 
panicles in the standard-model is nothing more than unsatisfying comfort for the missing 
асаан. 


‘With the field-theoretical approach however the elementary panicles with all quantum 
properties can be calculated as field vortices (chap. 7). With that the field is the cause for 
"he particles and their measurable quantization. The electric vortex field, at first source 
free, is itself forming its field sources in form of potential vortex structures. The formation 
of charge caries in this way сап be explained and proven mathematically, physically, 
graphically and experimentally understandable according to the model. 


Where in the past the Maxwell theory has been the approach, there in the future should be 
proceeded from the equations of transformation of the field-theoretical approach. И now 
Potential vortex phenomena occur, then these also should be interpreted as such in the 
Sense of the approach and the derivation, then the introduction and postulation of new and 
decoupled model descriptions isnt allowed anymore, like the near-field effects of an 
antenna, the noise, dielectric capacitor losses, the mode of the light and а lot else more. 


"The at presen in theoretical physics normal scam of at first puting a phenomenon to zero, 
to afterwards postulate it anew with the help of a more or les suitable model, leads to a 
breaking up of physics into apparently not connected individual disciplines and an 
inefficient specialisthood. There must be am end 1 this now! The new approach shows the 
"way towards а unified theory, in which the different areas of physics again fuse to one 
area. In this lies the big chance of this approach, even if many of the specialists at first 
Should still revolt against it 


‘This new and unified view of physics shall be summarized with the term "theory of 
objectivity”. As we shall derive, it will be possible to deduce the theory of relativity as a 
arial aspect of i (chapter 6 and 28). 


Let us first cast our eyes over the wave propagation. 


sa ‘Derivation of the wave equation 


+ Starting-point: the fundamental field equation 


-ctrotrote = SB , 1 dB ,1 dB , B |, 4 


d? па та тт 


* with a magnetic flux density В = B(r(t)). 


Е condition for E 27.264: 
the special case, if 0-0 and a/e= [ (1/5) = 0. 07169 


‘The remaining vortex term is transformed by applying already 
used relations (eq. 27.10 апа eq. 27.17): 


E 


cw dt Ta 


If the velocity of propagation: у = (vs, vy=0, №20); v= бий 
then the simplified field equation (if the coordinates are orientated 
on the vector of velocity) results in the general wave equation 
(involved with the x-component) in the form: 


lvl? grad div B - с? rot rot EE 


longitudinal wave 
with v = arbitrary| with c= const. | velocity of propagation. 


2" condition for eq. 27.28: v 


The wave equation in the usual notation (= inhomogeneous 
Laplace equation, = purely a special case!) now reads: 


AB = grad diy B - rot rot B = (1/c?) d?B/dt? ia» 


Fig. 27.13: Derivation of the wave equations 
(inhomogeneous 

Laplace equation) as a special case of the equations 
of transformation of the electromagnetic field. 
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27.13 Derivation of the wave equation 


The first wave description, model far the light theory of Maxwell, was the inhomogenenus 
Lance quan 
RE ава) win [AE = grad аув питов] шл» 
There are asked some questions: 
* Can also ths mathematical wave desripion be derived from the new approach? 
Ву a special case and how do te boundary codon read? 
inthis case how shuld ibe interpreted physically? 
* Are new properties present, which can lead o new ecologies? 
Staning polat is the fundamental field equation (2720). We thereby should remember the 
imerchangeabiliy ofthe feld poires ar the uation does change in form, if is 
derived lor Н, oe B, or D or any other feld acr instead of lor the E-field pointer. This 
tine we write It down for Be magnetic induction B and consider the special case, that we 
are located in а badiy conducting medium, as is usual lore wave propagation in ай. But 
Xie eric condociiviy cals ic 2 ge tends towards zero (eq 27.10) With that 
the eddy currents and their damping and other properties disappear from the field 
equation, what also makes sense. There remains the patenial voner tem (Lj) Bi 
stich using the already Introduced relations (eq. 2740 amd 27.17) involved МИК an in xc 
Piet propagating wave (v = (v v = O, v = 0) ran be anomaly ima 

-Ivr grad div B 
Tie divergence of а бал vec QE B) mathematically se isa scar, or wich mean 
WW term am pam of the wave equation founds scaled scalar waves” and tht means that 
Potential vores as far as they exist, wil appear as а salar wave. We at this pon acy 
Пао chapter 28, which provides be reson for the seed of light losing ie vectra 
"atr, И И is correlated with Welt. This Insight however is valid in general forall 
Velocities (v = dr), so that inthe same way a scr descriptive factor can be used for 
the velocity (v = dv as fore 
From the simplified. feld equation (27257) ihe general wave equation (2727) can be won 
in he shown way, divided imo gud and кие wave ра, which however cam 
propagate wil deret eo. 
Physically seen the voices have particle nature as a consequence of their stuctre 
forming propery. With that they сапу momentum, which раз them im a position in form 
2 Tongtotinal shock wave similar ta sound wave. If ihe Propagation of the light one ime 
{ater place as а wave and another üme as а panicle, then tis simply and solely ira 
Consequence of the wave equation. Light quanta should be interpreted as evidence fr the 
Siue of scalar waves, Here however also occurs the тоне Hat ligh always 
propagates ih the speed of ig I concerns the special case v © Wh that the derived 
are equi (2727) changes imm ie inhanogenems “Laplace equo (2728) 
‘The electromagnetic wave in boh cases is propagating with с. As а wanwese wave the 
field vectors ame sanding perpendicular 1o the direction of propagation, The честу of 
propagation therefore decoupled and constam, Completely ferent the cie or the 
Па wave. Here the propagation takes place in ihe direction of an exciting field 
primer so һи е phase У permanently is changing and merely an average pp 
locity can be given for ihe propagation. There exis no тешисоп for Vand у с only 
describes a special case. 


sm. The new field approach in synopsis 


= From the dual field [Pam Niwa 
theoretical approach | derived: 
are derived: 


=> Maxwells|- 0 
field equations 


=> The wave equation => only transverse waves 


(with transverse аһа longitudinal waves 
longitudinal parts) (no longitudinal waves) 


=> scalar waves pro 

(Tesla-/neutrino radiation) (ne scalar waves) 

=> vortex and anti-vortex |-> only eddy currents 
(Current eddy and potential 

vortex) 

=> Schrodinger equation [=>0 


(basic equation of chemistry) 


=> Klein-Gordon equation 
(basic eq. of nuclear physics) 720 


Fig. 27.14, Comparison of the efficiency of both approaches. 


Vas am Interim result, TT И concerns the question, which 
approach of the two is the more efficient one and which one 
better should be discarded. The final balance is made in 
chapter 28). 
It here concerns partial aspects of the following theories: 


=> theory of objectivity |=> theory of relativity 
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27.14 The new Held approach in synopsis 


Proof could be furnished that an approximation is buried im Maxwells feld equations and 
that they merely represent the special case of a new, dually formulated and more universal 
approach. The mathematical derivations of the Maxwell field and the wave equation 
disclose, of what the Maxwell approximation consists. The antvonex dual to the 
expanding eddy current with йз skin effect is neglected, This contacting ant-vorex is 
called potential vortex. It is capable of forming structures and propagates as a scalar wave 
in longitudinal manner in badly conducting media like alr or vacuum, 


At relativistic velocities the potential vortices are subject ta the Lorenz contraction, Since 
for scalar waves the propagation occurs longitudinally in the direction of an oscillating 
field pointer, the potential vortices experience a constant oscillation of size as a result of 
the oscillating propagation. If ome imagines the field vortex as a planar but rolled up 
transverse wave, then from the oscillation of size and with that of wavelength at constant 
Swit velocity with c follows a continual change im frequency, which is measured as a 
noise signal. 

he noise proves to be the in the Maxwell equations neglected potential vortex term, 
"which founds scalar waves. If at biological or technical systems, e at antennas a noise 
signal is being measured, then that proves the existence of potential vortices, but it thea 
also means that the scope of the Maxwell theory has been exceeded and erroneous 
Concepts сап be the result. 


As am answer to the question about possible new technologies îs pointed to two special 
properties 

1 potential vortices for reason of their particle nature сапу momentum and enemy. Since 
we are surounded by noise vortices, an energy technical use of scalar waves would be 
feasible, where the noie power is withdrawn of the surroundings. There is evidence that 
biological systems in nature cover their need for energy im this way. But at least an energy 
transmission with scalar waves already would be a significant progress with regard to the 
alternating current technology of today. 

29 the wavelength multiplied with the frequency results in the velocity of propagation v of 
ıa wave (f= v) and that for scalar waves by no means is constant. With that wavelength 

and frequency aren't coupled anymore; they can be modulated separately, for which 
reason for scalar waves a whole dimension сап be modulated additionally compared to the 
Hertzian wave. In that the reason can be seen, why the human brain with just 10 Hz clock 
frequency is considerably more efficent than modem computers with more than 1 GHz 
clock frequency. Nature always works with the best technology, even if we havent yet 
understood it 


1 we would пу to lean of nature and an energy technical ar an information technical use 
of scalar waves would occur, then probably nobody wanted to have our today sill highly 
praised technology anymore. In the course of the greenhouse gases and the electrosmog 
We have no other choice than to scientifically occupy us with scalar waves and their 
echnical use. 


sm The question concerning the aether 


Equations of transformation 
of the electric and of the magnetic field" 

УХЕ |о?л)зы [ПАПЕ с» 
wih: B= u-Ho QhDad D = 8.E eu 
E-uvxHjz»as Eevee] тл 


= 
1 


Experience/abservation is dependent on the relative velocity v ! 


Written down in general Written down in components 
with field vectors: in Cartesian coordinates: 
(unit vectors ex , ey , e 


in erdirection: [v = vax{t)) = dx/dt 

Ho=-e-vxE ineydirection: | H = = Hy =- eve Es 
Й 

Е = p:vxH_ inerdirection: |E = Е, 


изн, 

кыйн Into east оша: E 

Е --cjp[vx(vxE)]ine-diection: Es = e4rvevc Es 

E =- (1/8) e (EE (vv) Es = (1/02, 
О, since L 


Е = + (v/c) E 
res 


Е, = (а/с, ¢ 


ов! 


Fig. 28.1: The equations of transformation, "* 


<i>: see part 1, chap. 6.5, eq. 60 
<i>: R. W. РОМ: Einfuhrung indie Physik, Bd. 2 Elekirizitatslehre, 21. Aufl. 
Springer-Verlag 1875, Sete 77, sa. — Kommentar auf Tafel 278 
iib: chapter 28 is a repetition of chapter 6 
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эв. Objectivity versus relativity 


The new and ficldaheoretical approach contains the MaxwelLequaions, but goes over and 
above these in one point I describes potential vortices and thelr propagation in space as a 
Scalar wave. With that cam also a conclusive answer be given io the often-asked question 
for the medium and the mediated panicles, which is a prerequisite for every longitudinal 
wave. Mediated are vortex structures with particle nature and the field itself functions as a 
‘medium. Is with that also answered the question concerning the aether? 


20.1 The question concerning the aether 


Do you know the MaxwelLexpeiment? No, you wouldn't be able to, since the intellectual 
father fast did make a backdown, afer it didnt work out. Today one speaks of the 
Michelson-experiment and it may be connected with any other names (Morley, etc) 
Remember: In his light theory Maxwell had determined а particular and constant value for 
the speed of light and for that there should be a physical reason, which should have its 
cause in the aether. Ву means of proving this aether Maxwell wanted 10 prove his theory, 
but this enterprise thoroughly went wrong. 

"he consideration was as follows: И the Earth is spinning and is moving through the 
cosmos, then one should be able to detect an aetherwind and different values for c in the 
different points of the compass. Maxwell found support for his project at the observatory, 
Since with the aberration of the stars Bradley previously had described an observation, 
"which could be considered as evidence for an aether The director af the observatory 
charged his assistant Dr. Michelson with the task, to сапу out a corresponding proof of am 
aether this time im a terrestrial experiment. But such an aether couldnt be proven, what 
Maxwell had to accept as а severe strike against his light theory. Seven years later 
Maxwell got the acknowledgement, however from a completely other comer by means of 
the experiments concerning the radio transmission of Heinrich Hertz. 


Until today the question has remained open why astrophysics can prove the aether, 
"whereas the detection im a terrestrial laboratory fails and it looks like there doesnt exist am 
aelher But as definition for the cause of c the aether cant be abolished as long as it is 
unsettled why the light is propagating with c of all possible velocities. The question is 
asked, what determines the propagation of light from today's point of view? Now, by 
means of outside fields the light can be slowed down. At present the world record lies at 
less than 65 Kilometers per hour im a Bose-Einstein condensate. 1f electromagnetic fields 
determine the speed of ligh, if in addition field or gravitational lenses should confirm this, 
then the field takes over the task of the aether? 


At this place the new field-theoretical approach shows its capabilities. The equations of 
transformation say nothing but that а moving H-old transforms to a resting E-field and 
vice versa, that thus in the place of a moving aether, the aetherwind, a resting aether is 
found. Doing so the dual field partners merely exchange their places. Therefore it is a 
wild-goose chase, wanting to measure an aetherwind with gauges, which underlie the 
same field fis. 223). 
Michelson had to fail 


sn Vorices an overlap of the overlap 


The equations of transformation say: 
E-u-vxHj|c»« [EE] co 


+ Experience/observation depends on the relative velocity у! 


+ The field takes over the function of the aether (determines c) and 


+ an aetherwind v x Н is measured as a resting aether E and vice versal 


+ for v = c the equations of transformation turn into each 
other and are identical [у = v.((0)1. 


* for v < ca motion field E, depending on v is resulting 


Ey = Eve) cas) 


0. 


+ forv-0 also E, 
+ the motion field overlaps the E-field 


= in the case of vortex fields the effect overlaps the cause and 
itself is the cause for a new effect. 


* The overlap reaches to infinity, where each time is valid: 
Esa = БИ / давл 
< the field Eo overlaps the motion field Ey 
Е = Eo* Ej = Eo(1 + W/cm 
* for infinite overlay 
E = Eo+ Ey + Bat Bat Est.. + Ent Esa +... 009 


> results in the power series: 
E = Boll + (v/c)? + (v/o)* + (ufe) + 
+ (ufe? + (vf eie +...) esll 


Fig, 28.2: Power series as a result of a vortex overlap. 


iz Grimsehl: Lehrbuch der Physik, 2.84, 17.Aufl. Teubner Verl, 1967, 5. 130. 
<>: RW.Poh: Einfuhrung in die Physik, Bd2 Elekrizittslehre, 21Aufl. 
Springer-Verlag 1975, Seite 72 und 76, baw. 130. 

ii: К. Simonyi: Theoretische Elektrotechnik, 7.Aufl. VEB Berlin 1979, Seite 924. 


i. E. Friebe: Die Vektorprodukte der Maxwellschen Elektcodynamik, DPG- 
Didaktik- Tagungsband 1995, 5.396 
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282 Vortices,an overlap of the overlap 


Not with any approach ший now the question concerning the aether could be solved. Only 
the new field-theoretical approach proves with the unambiguous and free of contradiction 
clarification of the question concerning. the aether is unmatched superiority. We hence 
Without exception work with this approach, which is anchored tightly in textbook physics 
The two equations of transformation on the one hand are the law conceming the unipolar 
induction according to Faraday (27.1) and on the other hand the dual formulation (27.2), 
"which Grmsehl^ calls convection equation. Grimsehl goes around the question for the 
comet sign by means of forming a modulus. Pohl draws detailed distinctions of cases and 
dictates the each time relevant formulation of the dual law =. The sign eventually should 
he chosen according 10 the definition of the orientation of the field pointers. Also Simonyi 
‘gives both equations and the each time appropriate experiment 


16 we assume the carier of an electric field is moving with the not accelerated relative 
velocity v with regard to the reference system used by the observer, then a magnetic Н. 
field is observed, which stands perpendicular both to the direction of the E-field and to the 
direction of v. IF the motion takes place perpendicular to the area stretched by E- and H- 
field, then the H-field again is observed and measured as an E-field. There will occur am 
overlap of the fields. 
In spite of that we first consider the theoretical case, that no overlap is present, and the 
observer as it were sees himself. The result is trivial: the relative velocity v must be the 
speed of light v = с. (285) If considered at the speed of light, the two equations of 
ınsformation tum into each other. They now are identical both mathematically and in 
their physical expressiveness. For this case it actually is possible, to derive the dual law 
straight from the Faraday law. For a wave propagating with the speed of light, to name am 
example, the field strength propagating along is always equal to the causing field strength, 
‘which depends on position. 
TÉ besides the evaluation of the values also the circumstance is considered that it concems 
vectors, then at this place a problem as a matter of principle of the Maxwell theory gets 
Visible, to which has been pointed occasionally, eg. at the German Physical Society 4. 
"he derivation of the speed of light from two vector equations requires, that c also has to 
be а vector. The question is: How the velocity vector v suddenly becomes the scalar and 
‘ot pointing, in all directions of space constant factor c? 15 therefore for mathematical and 
physical reasons "ihe Maxwell theory im essential parts erroneous", according to a 
ает of the German Pate Office? 
Now, the constancy of the speed of light is a fact, which even can be derived. We at first 
will be content with the clue that for every observation with the speed of light, with the 
eyes or a gauge constructed corresponding to our perception, the vector in all its 
‘components each time is correlated to itself, by what actually the orientation of direction 
ies lost. Under these for c and with equal rights also for v relevant circumstances we are 
mild to calculate further with the values 
An observer, who is moving with v slower than c, will besides the original E-field also 
observe a motion field E, depending on the velocity v, which disappears, И v becomes 
zero. What he catches sight of and is able to register with gauges in the end is the overlap 
of both field componens 


E Field overlap 


* concerning the development of the power series: 


E = Бод + (v/o)? + (v/c)* + (volé + ... 
+ (v/c)?n + (м/с) + ...] p 


converge (28.11) 


lena) 


+ for (wie) < 1 resp. for Vc therefore is valid: 


E = Eo[1/1 = (w/e) resp. [Eo = Bll = w/o] 


The square root of Lorentz appears in squared form 


ETE 
(eens E 


ony 


The derivation for the magn 
provides the identical result” 


field strength analogous to that 


а 


Fig. 28.3 The field dilatation depending on velocity 


<i>: see рап 1, chap. 66 
Ms Prof. Dr. H.-J. Runckel, Abteilung fur Mathematik IV der Universitat Ulm 
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283 Field overlap 


But it doesnt abide by this one overlap. In the case of vonex fields the effect overlaps the 
cause and itself becomes the cause for а new effect. The overlapped cause produces a 
further effect, which for its part is overlapping (see chap. 3). 

Vortices thus arise, if overlaps for thelr рап are overlapping and that theoretically reaches 

to infinity, to which 1 already repeatedly have pointed (fip. 3.0), In addition do vortices 
represent a fundamental physical principle. The Greek philosopher Demokrit has traced 
back the whole nature to vortex formation and that already 2500 years ago! 

In the fieldhearetical approach this interpretation seems im experience a mathematical 
confirmation, since also the fields are overlapping in vortex structures, According to that 
We owe our observations and our being the relaüve movements and the vortex formation. 
1F reversed there wouldn't be any movement then there also would not exist fields, light 
тог matter. If we observe the sky, then everything visible follows the movement of is own 
© the Earth, of the solar system and the whole galaxy, which is on Is way with unknown 
све velocity, and all movements tke place in vortex structures (fig. 10.2). 


"The field overlap dictated by the Faraday-approach as well reaches to infinity, what has 
stimulated my colleagues of mathematics 19 also mathematically рш imo practice this 
Physical requirement. This leads 10 an infinite power series, which converges under the 
‘condition that v < e 

Asa result of the power series development the well-known square root TV of 
Lorentz occurs in squared form (see also fig. G6). И determines the relation of the 
observed and the causing field strength of the elecric or the magnetic field. 
Physically the found relation describes а dilatation field depending оп velocity. The field 
strength thus increases, if the relative velocity v increases, or inversely no difference is 
observable anymore, if v tends towards zero. 


Whoever wants ıa compete with Albert Einstein (1879-1955), who hus developed the 
theory of relativity from the length contraction, which depends on velocity, could be 
inclined to derive а new field physics from the field dilatation. But 1 must жат of such a 
step. The derivation of the length contraction by the mathematician Hendrik Lorentz 
(Lorentz contraction) assumes а number of limiting conditions. The relative velocity у for 
instance may not experience any acceleration, Actually however almost all motion takes 
place as circular vortex motion, so that due io the occuring centripetal acceleration the 
conditions for the theory of relativity arent fulfilled anymore. Neglects or generalizations 
thereby can lead ш considerable emos, of which I would like 10 wam 
Trin general а delicate enterprise, if one wants to provide а physical interpretation for 

a purely mathematically won result. 


This warning ta the same extent also îs valid for the here shown derivation of the field 
dilatation. The limiting conditions practically are the same as for Einstein and the 
problems with a provided physical interpretation wont be less. Also here lote of 
Paradoxes will occur, which are nothing but errors of the theory. За we wont reach our 
ГА 

“There now only one further mathematical step is necessary, which links the theory of 
relativity with he new notion of a field dilatation depending on velocity, 


sa The derivation of the length contraction 


Example: 
Measurement of length by means of a measurement of propaga- 
tion time (sound or light) with c = L/t in a vehicle moving with v. 


transmitted received 
impulse (t=0) ^ impulse [t = 
observer ——- v 
system. 
(moving) 
at distance L 14 Lo | 
reference system 
(resting’) reflector (mirror) 


From driving time t: 


1-28 


= signal propagation time: = p follows 


According to Pythagoras:L2 = 12 + xû = L + 1.2.9218] 
LA- узус = 12 


the shortening of the rule results in: 


ШЕЕ: » 


Derivation of the length contraction 


Fig. 28, 


Examples: contraction according to Lorentz transformation, 
measurable length shortening, curvature of space. 


Counterexample: — unsuccessful aether detection (Michelson experiment) 
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28.4 The derivation of the length contraction 


The Lorentz transformation is the result of a purely mathematical problem. Stimulated by 
the surprisingly result of the Michelson experiment the Dutchman Hendrik A. Lorentz 
1891 asked himself, how the equations of he Galileiransformation would have to look 
like, if the propagation of light wouldn't be infinitely fast but finite and constant, He 
thereby proceeds from the assumption of two imetia systems moving against one another 
With а not accelerated velocity v, in which the laws of Newtonian physics are equally 
‘alg. Asa result af the relative morion a change of the length measures will cur 

This at first can be explained as a purely geometric effec in the context of nonrelativistic 
physics. We imagine a vehicle, which is on its way with constant velocity, and emits an 
optical or acoustical signal. Sideways in the countryside is standing im a perpendicularly 
measured distance L а reflector (mirror), which sends the signal back again. The velocity 
fof the signal however isnt infinitely fast and from that follows that the vehicle during the 
propagation time of the signal as well has moved a bit further. The actual way, which the 
Signal had to cover now amounts to L, (> L). The distance measure thus is observed 
smaller as it is in reality, to be specific for the factor of the square root of Lorentz (fig, 
Er 


СУ 


According to the principle of relativity it doesnt різу a role, if the vehicle is driving or if 
itis standing still and the mirror is moving with a linear uniform velocity. 


Inilly Einstein also only spoke of an observable length contraction, which must not 
necessarily occur in reality, ап optical deception so to speak. Lorentz however proceeded 
from the assumption of a physical length change, thus a length change existing im reality, 
what in practice at first makes no difference. If e.g. at relativistic velocities а rocket 
becomes smaller, then the pilot equally shrinks, so that it would not be possible to notice a 
present difference. 

IE however the observer stands outside the events and takes a „neutral standpoint", then he 
will be able to see, which interpretation is the right one. Today some examples are known. 
In accelerators particles at relativistic fast velocities actually get smaller for the factor of 
the square root of Lorentz, That has been proven and this result afterwards gives the 
Dutchman Lorentz right! The followers of the physical length contraction also are called 
Neo-Lorenizians, 


In the vicinity of a gravitational mass the speed of light becomes so slow, that the 
shortening factor plays a role and space is curved towards the mass. To understand this 
Shortening of scale, the influence of the eld also should be considered. 


БТ Example: Te a closed Ti physical experiments are being carried out 
‘Acceleratons of the lift have am influence on ihe experiments, However no 
influence сап be detected, if the lit s standing stil or iw moving with 
Constant velocity, It with that fulfills the conditions of am inertial system 
‘The question is: what do the experiments show someone standing outside, 
whom the lft passes by? 


E "The dependence ofthe Lorentz contraction on the field 


From the comparison of the Lorentz contraction 
(28.16) 
‘with the field dilatation (28.14 and 28.15) 


pes [ces 


METER 39 


the proportionality (length measures depending on field): 


and Eo Ho ~ ILa? Т 


Experimental examples 


= Electrostriction (piezo speaker) 
* Magnetostriction 
* Field or gravitational lenses 


* Curvature of space, deflection of light. 


Conclusion * 


+ The field determines the length measures (what is 1 meter) 
* The field determines the velocities v (in m/s) 
* The field determines the speed of light c [m/s] 
+ Measurement of the speed of light is made with itself: 
aes) 


* Measured is a constant of measurement c = 300.000 km/s 


* The speed of light c is not a constant of nature! 


Fig, 28.5: The dependence of the Lorentz contraction on the field 


<i>: see part 1, chap. 6.10, 
ies see part 1, chap, 6.11 
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285 The dependence of the Lorentz contraction on the field 
‘The two results of the field dilatation (28.14 and 28.15) and of the Lorentz contraction 
(28.16) must be brought together and compared (28.17). Doing so the mathematical 
expression of the square root of Lorentz is cancelled out. That is of utmost importance, 
since with that also all limits disappear and there remains a purely physical relation, а 
proportionality of utmost importance (28.18). 

What was the sense of the limits associated with the introduction of so-called inertial 
systems, which are the basis of the Lorentz transformation and which were adopted for our 
derivation of the field dilatation? They now only are auxiliary considerations according to 
model. We have chosen a very simple model, which can be described mathematically, in 
"which an observer holds in his hand gauges for distances and field strengths and with that 
gauges а system flying by with constant velocity. He on the one hand determines a length 
Contraction and on the other hand a field dilatation. He compares both with each other and 
comes to the conclusion: The field determines the dimensions! 

This statement is purely physical and it is generally valid. It is independent of the relative 
velocity and all other mathematical conditions. A centrally accelerated circular motion e. 
will falsify the length contraction to the same extent, as the at the same time occurring 
field dilatation. It can be expected, that in addition to the square root of Lorentz also other 
errors will mutually efface, so that a generalization in this case actually seems to be 
allowed. 

The won proportionality is of most elementary importance. We use it in the case of the 
piezo speaker and know it from the curvature of space and deflection of light in presence 
ff extreme fields. If we ourselves however are exposed to the field as an observer, in 
"which also the abject to be observed is situated, then we are in the dilemma, not being able 
to perceive the influence. If we, to stay with the example, would sit in a rocket and this 
would become smaller at faster velocity, then we would notice nothing, since we also 
would shrink along co the same extent 

That concerns every measurement of velocity in general and the speed of light c in 
particular, which as is well-known is measured im meters per second. But if the field 
‘determines c and in the same way the length measure, which is given in meters, then both 
stand in а direct proportionality to each other, then we wont have the slightest chance to 
measure the speed of light. If namely c is changed, then this concerns the measurement 
path in the same way. Now the variable is measured with itself and as a result appears c, a 
Constant value. We neither can see the change, since our eyes scan all objects optically and 
that means with c 

Ie is the nightmare of each and every measurement engineer, if the gouge depends on the 
factor to be measured. No wonder, if the theorem of addition of the velocities apparently 
loses its validity and always the same cis being measured, independent of the direction in 

which the source of radiation is moving (chap. 6.11). The result is 

The speed of light is a constant of measurement and not a constant of nature! 
1f however the light is scanned with the speed of light, then also all components of the 
light vector correlated with themselves result in the same constant value c, then actually 
the vector of the speed of light loses is orientation im space and becomes 4 scalar factor. 
The Maxwell equations already anticipate this circumstance, but without providing an 
explanation why this is correct. Only the new field approach can answer the open 
question. With the derivation an axiom of physics - one also can say stumbling block 
has been overcome, 


ET ‘Boscovich and the respiration of the Earth 


tet gt carn te 


[the distance L between the spheres)“ 


^ Orbital curvature 
| s depending on field 


Fig. 28.6 A: ‘The curvature of the Earth in the 
gravitational 
field of the sun. 


Fig. 28.6 B: — Force of attraction and reduction of the 
distance L 
as the mutual field influence of two masses. 


<i>: Repetition of part 1, chapter 67 
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28.6 Boscovich and the respiration of the Earth 


Who has got a good idea, fast will find that some other scientist had the same idea already 
before, and for his part possibly already had to make the same experience. И in spite of 
that the track fast loses in history, it as a rule is because of the insufficient citing and the 
vanity of the discoverers, who in reality only are rediscoverers of а much older 
knowledge. 


The dependence of the length measures on the field (eq. 28.18) in the mathematical form 
of the derivation however should still be quite new. But the physical consequence already 
was described by the Jesuit priest Roger Joseph Boscovich from Dalmatia in 1755 7. He 
was Professor for mathematics and theology in Rome and spoke about the world on the 
one hand being deformable, similar to rubber, but on the other hand we arent able to 
perceive this, since our body is made of the same material and follows all changes. „We in 
Gm absolute way can recognize neither the place, nor distances or orders of magnitude” 
writes Boscovich in his book about space and time and writes how these are perceived by 
us“. He suspects that the Earth unobservable for man „is respiring" 


Actually a terrestrial observer at daytime is situated closer to the sun than in the night. He 
by day is exposed to a slightly stronger field and as a result correspondingly smaller. He 
himself and all objects in his neighbourhood are subject to an identical fluctuation of size, 
so that this „respiration of the Earth cannot be detected. I can be detected neither with а 
таре measure nor with an optical measurement and still is present in reality. Only from a 
neutral standpoint we can succeed to recognize the actually existing curvature of space 
(fig. 286). 

An example is the duration of the sunshine at the equator, which is longer than can be 
expected from the spherical form of the Earth. This reveals, how the Earth is bending 
towards the sun (see also chapter 6.7). 

A further example is the influence of the field om the orbital velocity of the Earth 
‘measured in meters per second. Here also the meter at daytime is smaller than in the night, 
for which reason the Earth is moving slower on the side tumed towards the sun, like a 
track vehicle, which drives a turn, if the chain at the inside runs slower than on the 
"uide. If the Earth describes an orbit around the sun. then this circumstance has 10 do 


nothing at all with centrifugal force or with a force of atracion of the sum. The circular 
motion simply and solely is a result of the field influence of the sun. 


The force idea proves to be a pure auxiliary description. In the context of Newtonian 
mechanics the force plays a central role. Without question it is а very efficient and 
Subjective perceptible description, which still isnt able to reproduce the physical reality in 
an objective manner. What keeps the planets into their orbit is only the field of the sun, 
‘which we call gravitational field and not some force! But of which kind is the gravitation 
and the field, which causes masses to come closer together and following our subjective 
observation attract each other (fig 28.6 B)? 


<i>: ОЕ Rossler: Endophysics, the World as an Interface, World Scientific 
Publishing Co. 1998, Kap. 10, 8. 87-112, mit Ubersetzungen aus <i> 


<li>: R. J. Boscovich: De spatio et tempore, ut a nobis cognoscuntur, 1755. 


E Derivation af the gravitation 


The length measure (the distance L between the spheres)” 


is determined by the field strength: 
H -afio 


A. Charged mass points (electrons, positrons, ions,...): 


рала 


B. Uncharged mass points (neutrons, atoms, 


0—4 


Fig. 28.7: Observation of a mutual force of attraction 
because of 
the effect of the fields on the distance measure, 


<i>: Repetition of part 1, chapters 67 - 6.9 and part 2, chapters 10.4 and 15.2 
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28.7 Derivation of he gravitation 


In fig. 2868 the relation between the field influence and the observed force of attraction 
of two mass bodies is represented. If 1 in my mind for instance "switch on" ihe field lines 
of both bodies, which are placed at distance L, then the fields according to equation 28.18 
reduce the measure L and optically come each other closer, With increasing proximity the 
field line density increases, so that L further decreases. We observe a mutual attraction, 
‘which lets both bodies move towards each other. 

In ба. 287А the two bodies сапу an electric charge. For different polarity the field lines 
as is well-known run from the positive pole to the negative pole, to bundle up there. AS а 
mater of principle also here an attraction can be expected, which is called electromagnetic 
interaction. For the reason of the bundling up of the field lines this effect however will 
tum ош to be considerably stronger. Hence the electromagnetic interaction is for many 
powers of ten more powerful than the gravitation. 

Furthermore there also can occur repulsion, if in the case of like charge the field lines are 
bent aside and between the two bodies an area is formed, where the field tends towards 
zero and the distance measure L (according to eq. 2818) as а result towards infinity. The 
electromagnetic interaction theoretically indeed reaches to infinity. Responsible are the 
‘pen field lines arising from a charged body 

Now every charged body in addition has a mass, with which it takes part in the 
gravitation. Lets remember the comparison of the derivations. The Maxwell theory 
teaches us that im the sac case E- and Hfield are decoupled, because each time the other 
field disappears, Even if as a result of the unipolar induction for every open field line the 
other one is taken to be standing perpendicular to the open field line, then this other line 
just wraps around the open field line and forms a closed-loop field line. In that way it 
cant be influenced anymore from the outside and can be neglected, во goes the doctrine, 
Which is drawn from the Maxwell theory (fig. 27.5). 

"This is a fatal error in reasoning! The equation 28.19 naturally is valid for open field lines 
in the same manner as for closed ones, These fields also lead to an observable force of 
attraction, If of course exactly those fields are neglected, which are responsible for the 
gravitation, then we need not wonder, if we don't understand the gravitation and the 
nature of this interaction? 

The influence of the closed field lines responsible for the gravitation is due to the missing 
bundling up of the lines correspondingly weak. Secondly these cant exist a force of 
repulsion due to the missing ability to influence closed field lines from the outside and 
third it cam be recorded that all charged bodies also have a mass. All three statements of 
the field lines model perfectly cover the physical reality. 

Fig. 287 B shows uncharged bodies, for which both the field lines of the E-field and of 
the perpendicular to them arranged H-field are closed-loop. Such bodies, like e. neurons 
‘or whole atoms without charge behave electrically neural to the outside, but have а mass 
for the reason of the closed field lines, whereby the field lines of the H-field dominate 


Bi Repetition of K Meyl: EMEC par 1, chap. 68> 63, pan Z chap. I5. 


s From subjectivity to objectivity 


B Е = neglectible, | 

В = constant, | 
Bend Bare coupled |/ decoupled approximation] 
The closed field lines by 


mo means are without 
influence: 


They cause the. 
gravitation | 


+» [With the associated transformation: 


rentz-transf. |) (new transf.) 
constant - c = variable 


Fig. 28.8: Physical standpoints 
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28.8 From subjectivity to objectivity 


With the field lines interpretation, which by the way already preferably was used by 
Faraday, the gravitation proves to be an until now neglected influence of the 
electromagnetic field. With that for the first time also the grand unification of the 
interactions was successful. The long sought-for unified theory with that for the first time 
comes within reach. 

"he derivation has made it possible to mathematically secure the theoretical working 
model of Boscovich. Already 1755 Boscovich points out the optical deception, which our 
observation underlies, if absolute orders of magnitude in our neighbourhood should 
change and our perception would change along. Then also all metic and optical 
measurement results would underlie ibis change. Following the idea of Boscovich | 
distinguish between subjectivity and objectivity. 


The relativity is a compromise lying between both points of view, where a neutral 
standpoint is strived for, which lies outside the events. And from this standpoint the 
objectively taking place events are being observed. The theory of relativity consequently 
is a pure observer theory with strongly restricted scope on the basis of the Lorentz- 
transformation 


Theories of classic physics, like e.g. Newtonian mechanics, fall in the domain of 
subjectivity. The results and regularities are won im a terrestrial laboratory И possible 
isolated Irom the environment, where they have absolute validity. Here the Galilei- 
transformation is valid. 

But if these subjectively won laws are applied to the microcosm in quantum physics or to 
"he calculation of cosmic observations, one fast hits limits. The beter the resolution of the 
microscopes and telescopes gers, the clearer the „outside observer realizes, how much the 
laws of classic physics lose their validity. 


Astrophysics successfully reaches for the theory of relativity, which with the curvature of 
space in the vicinity of mass centres delivers useful explanations, Here the dependence of 
the spatial dimensions on the field already could be established. In contradiction to that 
this fundamental relation is said to play no role whatsoever im quantum physics, or in al 
terrestrial. laboratory experiments. But with which right may physical regularities from one 
domain be ignored in others? There only can exist one physics and that should be sought 
for! 


What we need is objectivity! Behind all the apparently disconnected phenomena of 
physics work quite simple laws, which cant be observed and are until now not recognized 
by us. Objective physics in the words of Goethe is the one, which holds the world together 
in the heart of hears. | cal this, already by Boscovich suggested point of view, theory of 
objectivity. The access to the model domain of objectivity must be made mathematically 
by means of а transformation, since it is blocked for us by means of measurements or 
observations (see chapters 615-619). The transformation back into the observation 
domain must be made according to the same mathematical relations (ig. 285) In this way 
the quantum properties of the elementary particles can be calculated with high accuracy 
and agreement with the values, which ntl now only could be measured (chapter 7). 


эз "The objective standpoint 


Approach: FEE TE] (determine distance by signal prop. time) 
[3 


Gr = Cat * їс | (total differential for a change) 
E] 
dr dc dr dt . 
Ce ata] re | t= oe ens) 
. dr 
"Ж en) 
Ries 
= - =й 


The Taylor-series (272643727) breaks off after the first term, if 


Ceconstant — resp., t= constant 
3 dr = tde 
стаі 
from: length contraction | variable speed of light 
follows: time dilatation dependency of meter measure 


for absolute speed of the light | for absolute time 


observation domain model domain 
(measurable) (can only be calculated) 


x O——— — мк) 


Model transformation of the length measures 


Fig. 28.9: Theory of relativity and theory of objectivity 
and the model transformation between 
physical standpoints 


<: Repetition of part 1, fig 6.16 


both 


Objectivity versus relativity E 


289 The objective standpoint 


The question is asked how one gets to an objective physical standpoint, which in addition 
evades every observation? The way leads over a transformation, to which all perceptible 

and measurable relations must be submited, 

If we for instance measure the distance r to а point light source, then the propagation of 

the light c and the propagation ime t determine ће distance measure r = c't 

Tf there occurs a litle change of the distance, then two causes should be considered: Either 

the propagation time or the speed of light have changed somewhat. With that the two 
possible standpoints already would have been found. 

The relativistic standpoint, which proceeds from the assumption of the speed of light 
being constant, says: the propagation time varies and we are dealing with a clock problem. 
If namely for relativistic velocities a length contraction occurs, then from that necessarily 
follows a time dilatation. 

But actualy no specific statement can be made about the constancy of the speed of ligh, 
besides that we look at, measure and scan everything with c and hence only observe the 
constancy. With that the theory of relativity remains а pure observer theory, exactly as 
Einstein originally called it into existence, This standpoint follows the motto: What cant 
be observed also doesn't need to interest the physicist 

he objective standpoint strives for more, for a description of the actually taking place 
Processes. This time we proceed from the assumption of a universal and constant time 
With the argument: The time measure is an immutable definition and the physicist, who 
dictates this, himself determines what is simultaneousness, Then there also is no place for 
time travel and for clocks going wrong. 

Therefore the speed of light can take all possible values always in strict proportionality to 
the length measures. Thus the measured length and distance measures should be 
transformed and that in the end is the unit meter", which should be replaced by an 
objective measure, 

With that the necessary transformation for variable c would be outlined. This 
transformation will be enqueued im the file of the big transformations. From it the Lorentz- 
transformation for c = constant emerges as а special case, like already from that 
transformation the Galile-ransformation follows for c =a Haw now the relation of the 
Subjective to the objective meter" should be determined; by means of the relation of the 
relevant fields (eq. 28.17) of by means of the square root of Lorentz (eq. 2816), over that 
Should be worked and spoken. We already have succesfully gone though iim a concrete 
example (chapter 7). 

Every theory is judged according to its expressiveness. Ending this chapter the statements 
and derivations hence again are compared. On the one hand the Maxwell theory and from 
that the theory of relativity can be derived from the new approach, on the other hand a 
Jong list follows, which cant be connected with the Maxwell equations, like eg. the 
gravitation, For instance the neutrino and all other elementary particles with all their 
Specific quantum properties are derived (chapter 7), free and easy fundamental laws result, 
like the law of conservation of energy, and even the temperature spills its until now kept 
secret (chapter 83). Remains the conclusion: With no other approach according io the 
textbooks until now the efficiency of he new approach could be obtained. 


зю Gleanings concerning the theory of relativity 


* From the dual Неа-|* From Maxwell's field 


theoretical approach — [equations can be 
are derived: derived: 
= Maxwells|-50 


field equations 


=> Quantum properties oÍ[-50 
the elementary particles 


=> Neutrino =>0 
(as an oscillating ring-like 
vortex) 


=> Gravitation 
(as a result of closed field 
lines) 


>0 


=> Unified theory =>0 
(grand unification of ай 
interactions) 


=> Temperature =0 
(s an oscillation of size 
depending on field) 


=> Law of conservation ol|-50 
energy 

(and ^ many other funda- 
mental laws of physics) 


=> Theory of objectivity |=> Theory of relativity 


Fig. 28.10: Comparison of the efficiency of the 
approaches 
(final balance) 
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29. Mathematical gleanings 


16, proceeding from the new field-physical approach, well-known and accepted theories 
are derived as special cases, this on the one hand can be valued as evidence for the 
Correctness of the approach. On the other hand the new approach in par significantly 
influences the interpretation of the derived theories. That cam involve а rethinking, with 
‘which not insightful people have difficulties, if for instance quantum physics, 
thermodynamics or the gravitation become partial aspects of electromagnetism 
Over and above that are hidden many new thing in the new approach, which are there io 
discover, To that are counting among others the potential vortices and the scalar waves, 
One can work ош these phenomena physically or mathematically, where the later way as 
а rule is the faster one. Hence the summary shall be concluded with a kind of mathe- 
matical leanings 


29.1 General and special theory of relativity 


Albert Einstein distinguishes between general and special theory of relativity. Whereas the 
Special (SRT), still is linked tightly with the prerequisites of the Lorenz-ransformation, 
the general (GRT), deals with an extension to arbitrary systems, which mustn't be inertial 
systems. 1 would like not to dwell upon the GRT, as Einstein designed it, and merely 
notice that every generalization represents a possible source of emos and has to be well 
founded 


In ihe case of our derivation, the general case as it were resulted of its own accord. Lets 
tum back: If the root of Lorentz still was a component of the derived field dilatation 
(28.15) and equally of the length contraction (28.16), then it fell out in the comparison of 
both results (28.17), With that the important result, the proportionality (28.18), which 
among others results in the gravitation, becomes independent of the speed of light and the 
relative velocity v. This last step is obvious and still completely new. It cannot be found at 
Einstein, who in another way finds his GRT and his description of the gravitation. 
Even if here is striven for the same goal, then deviations in the result cannot be excluded 
because of the differences in the derivation, for which reason 1 additionally mark the by 
me derived general relativity (GRT), to avoid confusion. 


ЕН ‘Transformation table 


Influence of the Lorentz-transformation in the: 

SRT (special theory of relativity): one-dimensional, 

СЕТ (general theory of relativity): three-dimensional, to a 
large extent corresponding to the GRT of Albert Einstein, 


GOT (general theory of objectivity) 


resp. the y-factor: 


Being transformed are: 


Length measures L [m] 
(length contraction eq. 28,16) 


Areas A [m] 
(circular motion) 

Volumes Hu 
(попе motion) 

Time measures. tls) 
Velocities v {m/s} 
(v- LIO с [m/s] 
Constants of material « |As/Vm| 


[2 n Мат] 


Relativistic mass  m [kel 
Gincreasein mass) J=VAs3/ma] 
Energy W Аз] 
Energy density w[VAs/m?] 
(w= W/V) 


E-, B-field strength Е [V/m] 
(w= eE? + uH3/2) НА 


Power density p МА] 
(Poynting vector p= Ех) 

D-feld, B-field D [As/m?] |- 
ф-єЕ;В-ьН) B [Vs/m?] 
Power PIAJ 


Fig.29.2 Transformation table between SRT, СЕТ and GOT 
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292 Transformation table 


Let's speak again about the difference to the special relativity (SRT). This so to speak 
deals with the one-dimensional case of the uniform motion of a reference system in x- 
direction (v = v) as specified by the Lorentz-ransformatian, where only the x- 
components and not those in y- or z-direction are being transformed, Аз already 
"mentioned this is а purely theoretical case, which im practice occurs next to never. Normal 
Js cieular and vorcal and with that accelerated motion, where the velocity component 
permanently changes its direction. 


The derived result of the general relativity (CRT) does justice to this circumstance, Even 
if this at first only has been derived for the x-direction it nevertheless is valid equally in y- 
and z-direction. It even remains valid for the case that we base on a path of arbitrary frm 
of a spatial field vortex. In this case some components continually occur in all directions 
ff space, so that the relative velocity v as already the speed of light c loses its vectorial 
ваше, Wih that Ше transion of the SRT ш the GRT is camied out 
[By means of the spatial swirling the electric and magnetic field pointers at the same time 
tum imo scalar factors, by taking over the function of the aether. Let us remember that 
even Einstein in his GRT was forced to again introduce the aether, which in the SRT stil 
‘vas unnecessary, 


It therefore makes a difference in the transformation of physical factors, if we base on à 
one-dimensional (SRT) or a three-dimensional spatial description (GRT). Length 
measures in x-direction in both cases must be convened using the root of Lorentz. Usually 
the relativistic factor is introduced, which is inverse ta the root of Lorenz 


Y 
1 thus individual length measures would be subject to а length contraction following the 
+ factor, then a volume V according to the SRT must be transformed with Y, according im 
the GRT however with, 

As is well-known a relativistic increase in mass is converted with they factor and in the 
same manner the to that proportional energy E = m c. I we however correlare the enemy 
to the volume V amd in that way determine an energy density w, then the difference 
between SRT (w =) and GRT (w + у again has is maximum effect 

A relation to the field factors of E- and H-field is for instance provided by the energy 
densi of a wave field 

er wire 

According to that the field strengths in the one-dimensional case of the SRT should be 
converted with the factor, in the case of the GRT however with ү in accordance with 
the derivation in chapter 28. This circumstance willingly is overlooked, although it only 
cancems the textbooks and the today valid theory of relativity. 1 however pont o he 
difference, since it does make a difference И we stat with the SRT or the GRT when we 
change to the general theory of objectivity (GOT) 


NEE малу зл 


ın the domain of the GOT all length measures should be transformed. The respective 
dimension gives information with which power the -factor occurs (ig, 29.2). The unit 
meter is responsible far that, 


Discussing the root of Lorentz. V1 f? 


Discussion concerning the root of Lorentz 


‘mathematical consideration: 
Abbreviations: B-v/e 
and: я = Nine 
and: и = ya-s 
and: vo aap 
Examples: 

Increase in mass, energy ~ у 
for SRT and GRT 


Field strength in GRT: E, H ~ y? 
and mass in GOT: т ~P 


Energy-, power density ~ y 
(Poynting vector) in GRT: 


Fig. 29.3 Discussion concerning the root of Lorentz 


* The special theory of relativity SKT only is defined for v < c 


+ For v +c particles with a complex mass, but with 
а real energy density (according to СВТ) would result. 


* From the point of view of the theory of objectivity (GOT) 
the mass should be taken negative-real (neutrino?). 
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29.3 Discussion concerning the root of Lorentz 


Fig. 292 forms the basis for the transformation im the domain of the GOT, the general 
theory of objectivity, where it plays а role, if а subjectively measured factor should be 
convened from the laboratory domain or a relativistic factor according to the SRT or the 
GRT. The given proporionalites thereby should be put in the respective relation. In this 
way results the respective valid instruction for transformation on the basis of the root of 
Lorenz. 
Lets take a critical look at the root of Lorentz. The velocity v occurring in it, of whatever 
this may consist, is depending on the feld according to equation 28.14 + 2815. It strictly 
speaking wouldnt be constant anymore and wouldnt belong im a general instruction for 
transformation at all. Only, what is valid for v, is valid to the same extent for c. Since only 
the proportion of we occurs in the root of Lorenz every influence depending on field or of 
other пише will have no effect on vic and the value of the root of Lorentz. It in any case 
Will retain its value. M fulfills for nself the condition of the Lorenz invariance. 
According to that in the case of the relative velocity v it doesnt depend on the absolute 
value, but only оп the relation to the speed of ligt. In addition the restriction to values of 
v < с is normal, if the speed of light is seen as an upper limit. Lets first purely 
mathematically draw a case distinction for different velocity domains of v. For v = 0 the 
root of Lorentz becomes one and the Lorentz transformation tums into the Galilei 
transformation, 
Cone t this is Ве today well-known and technically used domain up to the imit of 
‘CK virtually is impossible to accelerate a mass particle to the speed of light, since 
mass, field and energy would grow towards infinity, as is clear from the table (fig. 292) 
Particles as fast as light, like photons, hence cannot have а mass. At v = c a singularity is 
present. 
їп а field theory, which also deserves this name, however an upper limit must not be 
present. Hence also the case for v > c should be required theoretically. Only later we will 
be able to judge if this makes sense physically. We at first only want to examine the case 
‘mathematically. Mass, field and energy now again have a finite value, there however 
results a complex, purely imaginary mass, a negative field and doing so, as already before 
positive energy and power density. 
‘There sometime has been the textbook opinion that i is physically impossible to fly faster 
than sound. This erroneous statement even could be proven „scientifically, because such 
а supersonic airplane would fly off the observation space and with that wouldnt be real 
anymore, thus from a mathematical viewpoint would be complex. Anyone, who in New 
York gets off a Concorde, can confirm that everything at amy moment of the flight was 
real. Only the observer is deceived, if the airplane flies somewhere else, than he perceives 
it Is the speed of light also such a „sonic barrie’, which by the majority of the scientists 
since Einstein шй today stil is thought 1o be insurmountable? 
How should one physically imagine a complex mass? Let us remember the alternating 
current teachings, where it is normal to work with complex values, since the mean values 
of the oscillating altemating currents, tension voltages and fields are zero. Calculating 
with mean values would result im zero energy and power. Hence complex factors are 
introduced and the root mean square values are calculated and measured instead of he 
mean values. Could a complex mass analogously not concern an oscillating particle, a 
particle, which in addition is faster than the igh? 


E Mathematical derivation of he neutrino 


+ Physical example: 
neutrino = mean of the oscillating massszero 
RMS value of the complex mass zero 
E- and H-field with inverse sign 
carrier of positive energy and power 
w-model: ring-like vortex oscillating from e to е 


Examples from the general theory of relativity (САТ): 
(28.16); length contraction L ~ 1/y = VIW 


(619: increase in mass m ~ y = 1/57] 
(6.6,28.15) field dilatation E ~ Н ~ = 1/(1-v2/&] 


Fig. 29.4: Root of Lorentz for speeds faster than light (v > c) 
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29.4 Mathematical derivation of the neutrino 


їп the domain of speeds faster than light for v > c, the power seres (20.12) does not 
converge anymore and every observer theory and every observation (fig. 28.4) will fal, 
because particles faster than light run away of their own visible appearances. Every 
measurement and every observation inevitably is behind and hardly can be assigned to the 
‘actual cause, That way for instance measured neutrino events are being connected with 
celestial observations, wih which they havent gor anything to do at all 
1f we however describe the domain v > c in the complex plane, then astonishing results 
are found, which could be verified physically: а complex length dilatation with increasing 
velocity goes along with a loss of complex mass. The oscillating fields, energy and power 
density however would be real with negative sign. 

"Thus there would result particles carrying energy with an oppositely poled feld, with an 
oscillating mass and if necessary also an oscillating charge. Without static mass and 
charge these particles hardly would interact with normal matter, which leads to an 
enormous ability of penetration. The only physical particles, which have such a property, 
are the neutrinos. With that a usable and an extremely efficient model description has been 
found for these panicles. Also the energy of these particles can be calculated, which bas 
considerable orders of magnitude and is available as am energy source everywhere and any 


1f for instance in a converter for space energy a neutrino should be converted into а resting 
charge carrier (with v = 0), then two steps are necessary (see part 2 of this series of 
books 


1. First the neutrino must be slowed down to 1414 times the speed of light (fig. 28.9). 
Doing so energy is spent and not won! The converter for instance can cool down, 


2. Afterwards the characteristic rotation of its own, with which the ring-like vortex 
Spins around itself by permanently puting its inside to the outside and vice versa, 
has to be taken away from the neutrino. In that way the vortex centre is closed and 
the particle acquires localization. t becomes a charge carrier- 


Even if the representation in the complex plane represents only an auxiliary description, 
the model nevertheless seems to be efficient, because despite its complex mass and charge 
the neutrino nevertheless carries a real energy. It in any case is represented in that way to 
эп observer, who measures the relation with the speed of light, who im the relativistic 
Scheme of things scans the relation. 


Today, as already said, even the sonic barrier has become permeable and no scientist dares 
to physically deny this fact and even prove his mistake mathematically anymore. No, on 
"he contrary, he always did know that as an expected consequence the sonic barrier runs 
afier the supersonic plane. The once physically unthinkable and scientifically fought has 
become normality. 

What should hinder an oscillating particle, like a neutrino, to be faster than the light? 
Some time one also will accustom to that. 


E Universal constants and constants of nature 


= Starting-point: 
the fundamental field equation 
(derivation in chapter 27.10) 
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Spherical propagation of an 
electromagnetic wave in space 


* The number x: m= 3.14159 
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Fig. 29.5: The number x 
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29,5 Universal constants and constants of nature 


Swielly speaking fundamental or universal constants cant exist in pure field physics at all 
For the example of the speed of light has been shown that it merely are measurement 
constants (fig. 6.11). The numerical size is consequence of the definition. The speed of 
light for instance has the today well-known value as a consequence of the fixing of a 


length unit and a time unit. If we change a шй, if we take eor" instead of meters", then 
another value results. If however the velocity changes, then the reference measure of our 
gauge changes along and we get the denial reading 


Electric and magnetic field constant depend directly on the speed of light © (а-и = М2), 
which solely by ihe fixing of the dlecric wis takes а cenam value. 
"The inser structure of the potential vortices leads from Planck quantum of action, to the 
elementary charge and to the countless atomic constants", which all objectively seen 
aren't constans at all. They virtually all сап be derived (chapter 7) 

Sooner or lmer even the last natural scientist will realize, that nature does not provide 
constants" at all. И constants of mature" did exist, as listed in textbooks and 
encyclopaedias, then they arent consistent with causality, since we dont know the cause, 
why the factor should have exactly this size and no other. Behind every so-called constant 
‘of nature unnoticed is hiding a physical closed lop conclusion. 

Fundamental constants only exist in mathematics. This can be shown very nicely for the 
example of the „fundamental field equation” (eq. 2726), which has been derived from the 
new field theoretical approach (fig. 27.10) Ш is the description of waves and vortices in 
space and time, which indeed carries features of a „world equation". If one searches this 
equation for fundamental constants, then one altogether can find three: the mumbergjhe 
‘number e and the Golden Proportion (The speed of light c however occurs only as the 
mathematical factor characterizing the wave as a result of the defined units. If one would 
choose the units different, c as well could be made 1. With the fundamental numbers that 
procedure wont work. They доп! depend on the definition of the units! 

Let's consider the numberg.The number occurs every time as a proportionality factor if 
же transition from a straight line ta a circle or further to a sphere, from a line to the 
circumference or further tothe surface of a sphere and exactly so from a line to the area of 
а circle or further to the volume of a sphere. Since for all the special cases, which are 
derived from the fundamental field equation (the structure of the elementary particles, the 
atomic structure and in the same way again in the universe), the spherical symmetry 
dominates, the mathematical solution is determined by a corresponding spatial 
Configuration of the numberyJt has í cause neither in а physical relation of interactions, 
пог in the choice of the units, but only in the geometry. 


m “The fundamental number e 


a 


= lim (l + 1/п =| 2.71828 
es 


(tiny = LS = 225 
у = 2 =2 
Quay = ¥3 = 1.73 
(1+) = оў 

азау" 
(+m 


V3" gives a complex solution! 
1/1 = -i „thus again complex! 
(1+1/n)" = 143)" as well complex! 
нар par 

(um = 2 = 4 


Fig. 29.6: Forming the limiting value of the number e 
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29.6 The fundamental number e 


їп the fundamental field equation (2726) a further irrational number is concealed, the 
number e. Whereas the left side of the equation (a) gives the spatial distribution, the right 
side (b-e) describes the temporal course of events. Besides the term constant in time (e) 
also first time derivations (c and d) and a second time derivation (b) occur 
For a solution of this differential equation a function should be found, the derivations of 
"which are again the function itself. This condition strictly speaking is fulfilled only by one 
single funcion, the e-functon. 

"We used this propery of the euncion already for the derivation of the Schrodinger- 
equation im chapter 5.6 and 5,7, There with the help of the e-function an approach was 
Chosen, which leads tm the well-known solutions of the Schrodinger-equation, which are 
Considered to be secured experimentally, With that the number e controls the temporal 
relations of the fundamental field equation. 


I might be helpful to take a closer look at the origin of the number e. It results from a 


consideration of limiting values: 
e = limi +1 - 271828 |s) 

1 one varies п and allows different values between-andsnjhen а strange behaviour is 

showing. One indeed more and more approaches the well-known value of е = 272, as 


dictated by the definition of limiting values according to equation (295), the larger п Б 
‘chosen But in the opposite direction it looks less tidied: 


fr aci Ь (es = EET 
ûr os-üs (sine = -an 
for в (etn -i 
for в шк = = =i thus complex! 

and | or i qeu te EL 


Since the efunction inside the fundamental field equation is responsible for ihe temporal 
Sequence, the interpretation of my colleague Prof. Dr. Preussker® gets a deeper sense. He 
Says, И starts outside ош imagination (at п = -1), Afterwards at first big chaos prevails, 
Mathematically seen some imaginary solutions arise, Finally the system is putting in order 
(Geom n = 0), to more and more approach the value e = 272. 


The number e is of fundamental importance and thereby holds unforeseen secrets, More 
mysterious and шй now entirely misunderstood is the meaning of the Golden Proportion. 
Also this indivisible number can be found im the fundamental field equation. Since it is 
less known and more complicated to handle, it first shall be Introduced. 


<: OH. Prewssker Der Wirbelring, Halstenbeck 2002 


в The pentacle 


Graphical construction at a right-angled triangle (Pythagoras) J] 


Golden Proportion of length/à ЖУ. 


with the proportion: 
E- Ф = 0.618} (20) and |= = 
а x 


The pentacle 


Fig. 29.7: Constructions for the Golden Proportion 
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297 The pentacle 


During his visit of the Egyptian pyramids already two and а half thousand years ago the 
history writer Herodotus by his guide had been called attention to the circumstance that 
the Golden Proportion has been relied for the proportions of scale 

In the case of the pyramid of Cheops it even has been taken into account manifold, as we 
know today, at we hence stil don't know why. There must be an intention behind it 

Anyway a coincidental use can be eliminated, since the Golden Proportion cannot be 
handled in an easy way, neither graphically nor mathematically. 

‘The Golden Proportion in addition plays an important role in the whole ancient 
architecture and not only there. И for instance occurs in the case of a very ald symbol, he 

five edged star, which we can draw with one ine without taking off. The well-known 
symbol also is called pentacle, 


In the case of the Golden Proportion a straight line a is divided into two unequal halves. 
The larger half x thereby is GLB % of the straight line a. Already Pythagoras has 
researched and teached about this. Maybe Һе did know more about the purpose of this 
classification tham all the mathematicians, archaeologists and ап historians nf today 
together. 

For a graphical solution we assume a right-angled triangle. The task is to divide one leg of 
length а = x * y according to the Golden Proportion into two parts, the larger part x and 
the smaller part y. The second leg has the length a/2, According o the theorem of 
Pythagoras the length of the hypotenuse h is 


в WOR = was en 
16 the length of the second leg (a2) is subtracted from the hypotenuse, then this is the 
тыч 
э = (08-0 cam 
The 


roportion of both length measures gives the constant@,which is characteristic for 


[ож - 8-02 


бев зз) 


This proportional number has a special property. If one adds 1 10 the number and forms 
the reciprocal value of that, then ihe same number comes ou again, this: 
with = xa witha = x+y 


т x 
o ا‎ |> 


g 


= | resp. coa 


With that the ratio of the length a and the larger section x is ihe same as the ratio of x and 
the smaller section y 


sa The vortex, which is rolling up 


= Starting-point: the fundamental field equation 


28 1E 108 Е 


Tomas E 1b METERS Е | 
fa ва | ci ot m wn |? 

з für the succo Caner DOC er onu EVE 
eg in air no eddy current damping: — c/c 0 


© and no currents (6271512716): j = сЕ = = ve - div E = O 


resp. ДЕ = grad gif E — rotrotE = — rot rot E 


ex 1 дЕ 
pet pee кысын " 
= | ede - TR. 1 08 eno) 


Standard case of a wave damped with potential vortices. 


In the case of a perturbation this wave rolls up to a vortex, with 
* thevortex radius 
+ the swirl velocity стог 
* the angular velocity ® = 1/12 © с/т 


‘The vortex itself runs with the velocity ух!) = dx/dt 
as a longitudinal wave in direction of the E-field: ДЕ = 22Е/0х2 
= ôE/ôt = (QE/Ox)(dx[dt) = vOE/Ox апа 

82Е/д@ = v2-(67E/2x2); (0v/0t = 0, since not accelerated) 


= [<2-226/ёж = v2. (07H /ox2) + v{c/r) ӨЕ/дх | се 


‘+ with the exponential approach: Е = Vet ше 
=> OE /éx =- (1/rJE_ and EJOx = (пав 


> [teer = (P/E - cnt ен» 
* resp. Г ети | сола) 
Fig. 29.8:___ The calculation of an electromagnetic wave, which 


is rolling up to a potential vortex. 


Number acrobatics/mathematical derivations ss 


The big mystery conceming the harmony of the Golden Proportion gets a sober technical- 
physical dimension with the theory of objectivity, Ir determines within the fundamental 
field equation” (27.26) the rolling up of a wave imo a vortex and vice versi The Golden 
Proportion mathematically describes the process known as wave damping, as we can 
make ourselves clear, 


29.8 The vortex, which is rolling up 


For the case of a wave propagation in air or in vacuum, if no electric conductivity is 
present (а = 0), the fundamental field equation is reduced to the two parts: the description 
© the electromagnetic wave and the potential vortex as a damping term. Now a solution of 
this partial differential equation (29.11) is sought. This only succeeds for a very particular 
‘course of spatial and temporal field. 

1f a wave for a field perturbation rolls up to a vortex, which we had worked out as a model 
concept, then the field oscillation continues to run with the speed of light, but this time in 
circles, With this consideration the relation between the angular velocity resp. the time 
constants and the radius of the circular vertex has been described (€ = ric). 


(a(t) = dxldt is the notaccelerated velocity of propagation of a vortex, In that case v 
points in the x-direction radially to the outside. For the time derivation of the field vector 
(a(t) the chain rule should be applied. With that the field equation (29.11), defined in 
space and time, can be converted into an equation determined în v and x 29.12). 


Finally we use the mentioned property of the e-function, which for first and second 
derivation again tums into ise, by choosing the approach of an exponential damping 
with e** There remains а quadratic equation to determine the velocity v (29.14 and 
29.15). From the two solutions of the quadratic equation only the one with positive 
velocity should be considered (29.17) and that would be 1.618 times the speed of light 
esas. 

ТЇ we subtract 1 from this value or form the reciprocal value, then in both cases the factor 

18 results, which is called the Golden Proportion (29.19). 


Behind this clear, mathematically won result is hiding a deeper physical meaning 
Obviously noting сап hinder a longitudinal wave and И vortices to be slower or faster 
than jus with v = 1.618%. Let us take the case that v = c, for which there even exist 
calculations in seme texbooks Then as a result gps oui that the longitudinal pars 
decrease very quickly and already can be neglected alter 25 1 in any case interpret the 
near-field торе of an antenna (fig. 299) such that within ane sith of the wavelength the 
Nonice 1o a large extent have decayed 


TUI Iis Ваи: Lehrbuch der ochirequenstechnik, T. Bi. iA 
Springer-Verlag Berlin 1986, Seite 335. 


вк "The Golden Proportion 


+ The quadratic equation 29.14: [Were e 
+ has the solution: у= с/2 7/4 +7 [сиб 


+ for the proportion vie: [v/c = (1 +Y5)/2 = 1.618 Гоз 


+ Theresult vie = 1.618 Quin 


sev =@= 0.618 = „Golden Proportion"(29.19) 


+ ace. to that is: 1+@= 1.618= 1/ф= 1/0.618(29.18*) 


* Concerning the physical meaning of v/c = 1.618 [27] 


=>In the ideal case at 1.618 times the speed of light at 
the stability limit, the natural and spontaneous 
conversion from vortex to wave and vice versa occurs. 

=> Scalar wave antennas have their optimum degree of 
effectiveness in the Golden Proportion! 


Fig, 29.9: __ Derivation of the Golden Proportion from the 
fundamental field equation. 


Mathematical derivations ө? 


For larger velocities, as Tesla has produced already 100 years ago, the stability of the 
vortices, but also their biological effectiveness increases. From а high-frequency technical 
Viewpoint this is the domain of the noise, the domain of instable oscillating noise varices. 
From a biological and medical viewpoint especially here the answers should be sought in 
questions concerning the electromagnetic environmental _ compatibili. 
‘This domain stretches from v = c to v = LIB", the boundary case, where а spontaneous 
conversion of the wave inta the vortex is possible. The Golden Proportion describes the 
stability limit where the field varices after they have been formed, dont decay anymore. 
From this velocity on ihe antenna resp. radiation source hasnt got a limited near-field 
zone anymore, since that now reaches o infinity. Only from this distinct velocity on 1 give 
the field vortices the name “neutrino. 


299 The Golden Proportion 


‘Whereas traditional antennas, which should emit electromagnetic waves, are optimized for 
signals with the speed of light, do scalar wave antennas have their optimum degree of 
effectiveness in the Golden Proportion. Thereby the goal of an emission af oscillating 
ring-like vortices is pursued. Vortices, which with a velocity of propagation of v. 
1.618- remain stable and make possible a spatially unlimited transmission of energy and 
Information by scalar waves. 


The velocity of propagation v is calculated from the product of wavelength times 
frequency. v= E Ifthe frequency of a transmitter i prescribed, then the geometry of the 
transmiting antenna decides on the degree of effectiveness of the antenna and on how 
many parts of transverse waves are emited in relation ta longitudinal waves. In the case of 
а broadcast antenna usually А or 1/2 is chosen. For a scalar wave however the optimum 
is reached with 


Ааа = 1.6182 1618/8, loam 


With that the electrotechnical problem becomes a geometrical one, if it concems the use of 
scalar waves. Crucial is the antenna geometry, and the Golden Proportion provides the 
necessary constructional instruction. Were the buildings im antiquity, which were 
constructed according 10 the Golden Proportion, technical facilities for scalar waves 7 
Did the builders have physically explainable and mathematically provable guidelines? 
At this place, by the derivation of the Golden Proportion from the fundamental field 
equation, there arise completely new aspects for the judgement and interpretation of 
buildings especially from antiquity. If we have understood their way of functioning, then 
же will be able to leam much from that for our own future and for the future construction 
of scalar wave devices. Concluding the seminar we hence deal with antiquity. 


soe 


Clim. 


ancient temple 


dedicated to one god 


supreme god Zeus, 
father of all gods 

priest, 

representative of the god 
high priest. 

Pontifex Maximus, 


„topmost bridge builder" 
orade® 

runes, cuneiform writing 
metre, hexameter 

oracle priest 

tripod 

looking at intestines, 
rite of sacrificing 


temple books 


seer, who 
the god world 


looks into 


Homer 


short wave station 


fixing of the frequency 


range of the short wave, 
all SW wave bands 


amateur radio operator, 
with licence to transmit. 


chief intendant 


chairman of the authority 
and the telegraph offices 


telegraphy receiver 


telegraphy symbols 


increase of redundancy 


telegraphy interpreter 


reception key, electro- 
acoustical converter 


reading off convulsions, 
electro-optical converter 


news-notes 


amateur radio operator, 
at telegraphy reception 


ancient radio reporter 


Fig. 30.1: — Little dictionary for ancient radio engineering (1). 


io: Lamer: Worterbuch der Antike, Kroner Verl. Bd.96 under "oracle" stands: 
site of speaking: particularly: site, where a god speaks: then: that, 


"what the god says". “According 


Lat 


Ча the encyclopaedia oracle priests inspired by d 


Bod simply were frauds, who lived of the ignorance of the public’ 


Scalar wave technology in antiquity ө» 


30. Scalar wave technology in antiquity 


he end of the book about potential vortices and their propagation as а scalar wave shall 
form an impressive example, where as many of the derived wave aspects as posible have 
an effect. It shall be proven that already in antiquity radio engineering based on scalar 
‘waves has been used, The proof starts with a thesis. 


301 Thesis: 


The temples im antiquity all were short wave broadcasting stations. And energy from the 
field served as an energy source, so е. the earth radiation im the case of temples of 
terrestrial gods. In the case of the solar god the radiation of the sun was used, whereas for 
the temples, which were dedicated to the planetary gods, the neutrino radiation arriving 
‘rom the planets served as an energy source. 


И the temple was dedicated to а particular god, then the name of the god was representing 
the used frequency of the broadcasting company. The corresponding wavelength, resp. the 
respective god, understandably was “immoral 

Not so the broadcasting technicians on duty, who as human beings naturally were moral, 
who took turns in the studio as members of the priest council and who merely had to 
impersonate the god Apollo, Poseidon ete. by the name of the broadcasting company, if 
they went on air. Only for the news editor Homer and for few of his colleagues we 
actually know the names of the persons behind the scenes. 

In the temple books the texts have been recorded, which a god and its broadcasting 
company have received. The chosen mewe served the easier detection and correction of 


Here often a lot of fantasy was necessary, for which reason the reception facilities 
commonly were described as oracle. The reception of the news as a rule took place on 
fan altar. Thereby the direct effect of scalar waves on mam e.g. in the case of the so-called 
temple sleep or the indirect influence on biological systems, e.g. on the intestines of 
slaughtered animals, was evaluated. 


А further development of the telegraphy was the tripod technology, in which case by 
tuming of the polarization plane individual symbols and letters were wansmited up to the 
transmission of the spoken word with the help of a special wavelength modulation. 
“That far the thesis reaches, which now should be proven. 


ee Tamer a as Ve Ste 
aE Lee 
iat ean podea honoran if fo wines Гы ше pissed 


sio Prerequisites 


godology high frequency technology 
god name RDS, station identification 
members of a broadcasting studios of a 
family of gods broadcasting company 
Pantheon, extremely broadband 
temple of all gods FM broadcast station. 


crown 


теппа netting 
broadcasting fees 


gifts for sacrificing 


place of sacrificing = place of a node of 
the standing wave 
earth radiation = power supply 
homage of a time restriction of the 
weekday operation of the station 
Zeus ,forges" electrostatic blows, when 
thunderbolts a temple is oscillating 
ritual act = technical provision 
for transmission and 
reception 
Pythia of Delphi ^" = radio telephone operator, 
receptionist 
Cella (marrow of temple) = tuned cavity 
obelisk“! = antenna rod 
Fig. 30.2: — Little dictionary for ancient radio engineering (2). 


<i>: Lamer Worterbuch der Antike, Kroner Verl B96, under Pythia (gr-the 
asker): In the temple of Delphi was а chasm. А tripod was standing over ii, on 
Which the Pythia was seated, if she gave oracle. Comment: "It was flashy how 
odd the Pythia was sitting: inconvenlently enough, on the cooking pot of the 
tripod. "Ancient pictures, which show her that way, still weren't proven, that it 
Was this way 


ii: Lamer: under , Obelisk” stands; „The obelisks probably were clocks” 
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302 Prerequisites 


‘The argumentation has to be made on mathematical-physical foundation. The prerequisite 
for that are the 29 chapters of before, The following points could be demonstrated and 
derived: 


1. The wave equation (Inhomogeneous Laplace equation) describes the sum of two 
wave parts, where 

2. every antenna emits both pas, 

3 the transverse рап, known as electromagnetic wave (Hertzian wave) 
^ and the longitudinal рап (Tesla radiation) termed scalar wave by the discoverer, 
bener known as antenna noise. 
5. The wave equation mathematically describes the connection of both wave parts im 
general and he conversion of опе part into the other in particular, thus 

& the rolling up and unrolling of waves in field vortices (measurable as noise). 
7. The transition takes place proportionally to the Golden Proportion, as resulted 
from the derivation (chapter 29.7 - 29.9) 


With the last point the electrotechnical problem becomes a geometrical problem, if it 
concerns the use of scalar waves. The geometry of the antenna is crucial. Thereby the 
Golden Proportion provides the necessary direction for construction. 

“That justifies the assumption that the buildings in antiquity, which were built according to 
the Golden Proportion, were technical facilities for scalar waves, Maybe the builders had 
specifications that had physical reasons and could mathematically be proven. 

At this place there result completely new aspects for judging and interpreting buildings 
especially from antiquity through the derivation oí the Golden Proportion from the 
fundamental field equation. I we have understood their way of functioning, then we will 
be able to learn much from that for our own future and for the future construction of scalar 
wave devices. 


Аз a further prerequisite for the ancient broadcasting technology enough field energy 
Should be at disposal. We proceed from the assumption that 
1 the earth magnetism and the cosmic neutrino radiation are tightly hanging together 
by the processes in earth’ core, 
2. the earth magnetism in antiquity verifiably was approx. thousandfold stronger than 
today (proven by gauging of pieces of broken ро), 
3 as а consequence the neutrino radiation in antiquity as well must have been 
thowsandfold stronger and 
4. the cosmic neutrino radiation has served the transmitting plants of antiquity as an 
energy carier, 
any thought is absurd to reject the technical function of a temple only because it today 
cant be reproduced anymore. The artistic and aesthetical viewpoints, which are put into 
the foreground by art historians because of ignorance about the true funcion, rather are 
secondary. 


‘The terms used to describe the broadcasting technology in antiquity in the last 2000 years 
have experienced a shift of meaning, so that a translation in our linguistic usage of today is 
necessary. The adjacent dictionary should help in that case. 


ga Approach 


T Constr.: 470-456 B.C, 


gold. Prop: Ф = 0,618. 


Cella-Length: L 
frequency: f= c, 


Fig. 30.3: The Golden Proportion of Zeus-temple in Olympia.” 


їз: К. Schefold: Die Griechen und ihre Nachbarn, Propylaen Kunstgeschichte 
Berlin Ва. 1, Abbildungen von Seite 249 
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30:3 Approach 


Lets to some extent proceed from the knowledge of textbook physics currently present im 
high frequency engineering and give a well trained engineer the following task, which he 
should solve systematically and like an engineer. He should build а transmitter with 
maximum range at minimum transmitting power, thus a classic task of optimization 
Doing so, the material expenditure doesn play a role! 


After mature deliberation the engineer will hit upon it that only one solution exists: He 
decides om a telegraphy tansmiler at the long wave end of the short wave band, at f = 3 
MHz, which corresponds to a wavelength of X =100 m. There less than 1 Watt 
transiting power is enough for a radio communication once around the earth, That also 
has something to do with the conditions of reflection of the radio waves at the ionosphere 


Ош engineer leamed: мари 
the index of refraction a= VT- EN өш 
E = B05 * 10* fens" (= constant) 


N 


icon ^ cancentation  (electronsiem"} 
frequency of he transmitter [MHz] 

Put into words: the refraction of a radio wave in the range of the short waves is the larger, 
the smaller the frequency is, The end of the short wave range is reached at 3 MHz. That 
thus explains the choice of frequency 


And he optimises further. Next the engineer remembers that at high frequencies, eg, for 
microwave radiators, not cables but waveguides are used, since these make posible a 
Considerable better degree of effectiveness. In the case of the waveguide the stray fields 
are reduced by an alignment and concentration of the fields in the inside of the conductor. 
im the case of antennas however the fields scatter to the outside and cause considerable 
stray loses. He draws the conclusion that his transmitter should be built as a tuned cavity 
and not as an antenna! 


As а result the engineer puts a building without windows im the countryside with te 
enormous dimensions of 50 m length (2202) and 25 m (=7/4) resp. 125 m (72/9) width 
The height he calculates according to the Golden Proportion t increase the scalar wave 
рәп. Those approximately are the dimensions of the Cella without window of Greek 
temples, 

For the operation of such a transmiter in antiquity apparently the noise power of the 
cosmic radiation was sufficient, which amid at the arb staring from the sun and the 
planets. By increasing the floor space also the collected field energy and the transmitting 
power could be increased, so that also from the perspective of the power supply the temple 
With the largest possible wavelength at the same time promised the largest transmitting 
power, зо at leas in antiquity. 


Our engineer further determines, that he will switch the carrier frequency on and off at a 
predetermined clock pulse. Thus he decides for radiotelepraphy. The advantage of this 
technique is а maximum increase of the reception range. For that the signals at the 
аттат have to be coded and at the receiver again deciphered. By means of the 
encryption of the contents these are accessible only to the insiders", who know the code 
prerequisite for the emerging of hermetism and eventually а question of power! 


sa Circumstantial evidence 


He ope e لجن‎ | 


| 


7,5 MHz transmitter frequency 


0 m wave length 


| [L7 20m cella-tength (= 2/2) 
|| |B 20m celawiatn (1/2) 


| ® = 0,618 golden proportion 


Fig. 30.4: Example Tegea, temple of Athena Alea." 
Built 350/340 B.C. 


<>: G. Gruben: Die Tempel der Griechen, Wissenschafliche Buchgesllschft 
Darmstadt 1986, 4. Aufl. Seite 130 

iE. Horst Konstantin der Grosse, Eine Biographie, Classen Verlag 1985 
Dusseldorf, 2 Aufl, 5. 89. 

<ai>: E. Horst Konstantin der Grosse, Eine Biographie, Classen Verlag 1985 
Dusseldorf, 2 Aufl, S. 33. 
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304 Circumstantial evidence 


Not everyone, somehow participating in send receive engineering, at the same time also 
was inaugurated in the entire secret knowledge. Most press only knew as much as they 
‘necessarily needed to know to fulfill their tasks, Thus a temple priest, who was presented 
эп enciphered text and who should bring this om the air, not necessarily at the same time 
needed to know the content of the text or the code. The same of course also was valid for 
the sacrificing priest acting in the receiving station. The Vestal virgins for instance had to 
present the received text to the Augures, by whom they were supervised and controlled. 

But who wanted to introduce a new god im the gods heaven and perhaps even himself be 
worshipped as a god, should have complete command of both the broadcasting technique 
and the reception technique. In ancien Egypt the Pharao at least once a year had to provo, 
that he still was in command of the technique. Otherwise he was replaced. For a person 
with security clearance that at the same time was death sentence. 

In the historical fats numerous pieces of circumstantial evidence can be found, which can 
be considered to be evidence for the thesis of the operation of send receive engineering in 
antiquity. One now perhaps understands, why the rulers were put an antenna netting over 
"heir head, a so-called crown, or why the Augures could survey the land with a flat Tesla 
coil in their hands (fig. 16.10). 

Direct evidence is present as well. It can be found in ancient texts, But it is questionable if 
historical texts conceming ancient radio engineering have been translated correctly. The 
talk is about oracles, mystery cult and eanh prophesy if the receiver is meant. The 
predominantly technically uneducated historians atest the Romans a defective sense of 
time, because their couriers surely could not cover the long ways across the Roman empire 
so fast at all, И they readin the Latin texts: "They sent by courier to the emperor in Rome 
and got for answer..". The answer of the emperor namely already arrived at the squad at 
the latest їп the following night. The correct translation should read: "they cabled" or "they 
broadcasted to the emperor in Rome and got for answer." 

Such a big empire as the Roman Empire actually only could be reined by means of an 
efficient communication. Cicero coined the word: "We have conquered the peoples of the 
urb owing to our broadcasting technology. ^"! The term broadcasting technology’ from 
ignorance is translated with piety. If engineers however rework the incorrect translations, 
then one will discover that numerous texts tell of the broadcasting technology, that thus 
correspondingly much direct evidence exists concerning the practical use of this 
technology. 

For the Roman military transmitters, which formed the backbone of the administration of 
the empire, the reading off of the information from observations of nature like the bird 
Aight ог from felt signals of а geomanter was too unreliable. They read off the information 
from the rhythm of the convulsions of the intestines of freshly slaughtered animals. In the 
case of the dead animals on the altar every extrinsic influence was excluded, But the 
enormous need of slaughter сане was a disadvantage. Who wanted to have information, 
first of ай had to bring along an animal, which then was sacrificed” the god, or bener say, 
"which was abused as a receiver for a particular ansmiuer. Thereby the innards served as 
ıa biosensor and as a receiver for the news, 
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Fig. 30.5: — Three radio technical network structures, with an 
example from antiquity and from present time. 
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ın planning and constructing radio technical networks only a few posible concepts exist. 
Tr is interesting that at least one historical example can be specified for every concept. That 
shows that all possibilities were ted at least once. The three most important concepts are 
presented here: 


А Cellular phone. 

Every bigger city between Euphrates and Tigris, which thought the world of itself, had 
at its disposal already im antiquity a temple tower. Such a temple tower was a 
„telephone cabin” in the form of a pyramid as a transmiter and a receiver temple at the 
тор, to where the receptionist adjoumed to the so-called temple sleep. Discipline was 
required, since all the time only one priest was allowed to broadcast АП others could 
listen to him doing so. If he was ready, he closed his contribution with a fixed symbol 
or term (aver) and the next ene could continue. This is a classic link-up, where 
anyone communicates with every network participant. 
"The stations all were strikingly similar in form and size of building, like one phone box 
resembles another. In that way a further development of the cellular phone system 
hardly was possible and that has a technical reason, as the building of a tower in 
Babylon has shown us. This tower namely had gotten the ambitious builders too big, so 
that the frequency of the Mesopotamian radio network had been left and instead а 
foreign network could be received, the code of which no-one could understand, The 
result was a confusion of language and the arder to stop the building. 


B Broadcasting. 

Millions of TV spectators every evening look in the ABC news or another daily journal 
of a TV Channel. In the case of broadcasting thus many receivers listen to the news of a 
powerful transmitter. With that the whole plenitude of power is concentrated in the 
ands of the chief intendant. In antiquity he called himself high priest If he went on the 
air, he used the logo of ihe god that he had to represent. Today the logo of the 
broadcasting company is shown in a comer of the TV screen, Even this very day 
feedback from the receiver to the transmitter hardly is possible contingent on principle. 
The problems with nationally controlled broadcasting, with polities controlled by the 
media all are not new. The monotheism in ancient Egypt with the claim of lordship of 
the main god Ammun Re is an example from antiquity. 


C. Dispatch service. 

In ancient Greece the technical structures and with that also the power structures had 
been tumed around. At that time а big network of broadcast stations, which continually 
was extended by a policy of setlement ordered by the gods, supplied a central and 
correspondingly powerful agency with information per radio. 
Who wanted up to date news, could call for these in the agency with seat in Delphi, but 
he had to pay for it Та accommodate the broadcasting fees im form of gold and gifts 
"whole treasury stores had 10 be built, Measured by the commercial success the ancient 
news network has remained unmatched, and cant be compared with pay-TV or todays 
dispatch services, like dpa. If the network however becomes too big, uncontrollable and 
"t lacks discipline, then it sometime will crack and the system crashes. 
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Fig.30.6A: — Hera-temple of Selinunt 460-450 B.C.“ 
(Сотер, to the plans of the Roman architect Vitruvius) 


Icio nier Lo 


CellalenghL Брод frequency 
L=A/2=16,7m about 540/810. 


Fig. 30.6 B: — Apollo-temple of Korinth ^ 
(Altemative interpretation, use of the Golden Proportion #0). 


<i>: K Schefold: Die Griechen und ihre Nachbarn, Propylaen Kunstgeschichte 
Berlin Bd. 1, Abbildungen von Seite 241, 250 
<li>: Vitruvius (Marcus Vitruvius Pollio): Zehn Bucher uber Architektur, Ubers- von 
Dr. K. Fenstesbusch, Wissenschaft Buches. Darmstadt 1987, 4. Aufl, 3. 
Buch, 1. Kap. Von den Symmetrien der Tempel, Seite 137 

«ii Vitruvius (dito), 4bonk, 4Chap.: Vom Tempelinnem und dem Pronaon, р. 187 


Scalar wave technology in antiquity en 


306 Wireless telegraphy 


Radio engineering 100 years ago also started with telegraphy. Thereby the high frequency 
carrier is switched on and off. With this technique Marconi succeeded in a radio 
transmission over the English Channel (1899) and over the Atlantic Ocean (1901. 

As next step the amplitude modulation (AM) followed. Thereby the HF-carrier is 
‘overlapped with the low-frequency signal of a sound carrier in such a way, that the 
amplitude fluctuates on the beat of the LF-signal. As a disadvantageous effect, also noise 
Signals will overlap, from which the quality of reception will suffer. 

Only the frequency modulation (FM), where the LF-signal is transmitted as temporal 
fluctuation of the frequency, brings an improvement. The annoying amplitude noise hence 
has no effect in the case of FM, 

easily can be recognized, how the development of the modulation techniques follows the 
urge for technical improvement and optimization, That in antiquity hasn't been different, 

for which reason the progress of development took place in the same order. 


The broadcasting technology of the ancient gods started with the wireless telegraphy. This 
is expressed in the architecture. Since electric resonant circuits or other frequency 
determining equipment werent at the disposal of the engineers in antiquity, the 
determination and allocation of the broadcasting channels had to take place by means of 
the wavelength. The formation of a standing wave in the Cella, the innermost sanctuary of 
a temple, occurs И its length corresponds to half the wavelength of the HF-carier. 
"The Roman architect Vitruvius calls the wavelength the „basie measure", from which 
results “he system of the symmetries’. He writes: The design of the temples bases on 
Symmetry, to which laws the architects should adhere meticulously. "The length of 
the temple is partitioned in such a way that the width is equal to half the length, the Cella 
itself including the wall, which contains the door, is one fourth longer than wide. The 
remaining three fourths, which form the Pronaon, should protrude until the ате of the 
‘wall and the anae should have the thickness of the illa 

If we recalculate ourselves, then the partitioning in 34 to 54 produces a proportion, 
which conies quite close to the Golden Proportion. In building a temple nothing is left to 
Chance, after all it concems the construction of a tuned cavity, capable of self-resonant 
oscillations with favourable emission behaviour. 

From the outside one cant see if a telegraphy transmiter has been changed over to speech 
transmission with AM, The Hr-camier merely isnt switched off anymore, Le. the priests 
let the temple oscillate without interruption. Newly added for AM is an electroacoustic 
coupling. For that many temples were retrofitted with a mouthpiece. Newly built AM 
transmitter temples conclude the Calla with а round apse. Because of this acoustically 
conditioned construction the Cella length didnt have a fixed value anymore and the 
transmission frequency had become variable. Measured in the middle of the apse the 
‘wavelength was larger than at the sides, so that on the beat of the spoken word not only 
the amplitude of the field distribution. in the interior of the temple, but in addition also the 
frequency of the selfresonant oscillation was changed. 

А typical example of such an architectonic hybrid form of АМ and FM is situated in 
Rome. Because due to the frequency variation more than only one wave band was 
occupied and the temple consistently carries the names of two deities. It is the temple of 
Venus and Roma. 


во AM temple technology 


Diameter bigger circle Dı 


small circle D; = 11 m; und L = D: + 1/2 Dy = 27,5 m (5,5 MHz) 


Fig, 30.7: Temple of Venus and Roma; Rome 136/37 A.D.“ 


<ii А. Springer: Das Alertum, A. Kroner Verl, Leipzig 1915, 10, Aufl, 8. 518 
i T. Kraus: Das romische Weltreich, Propylaen Kunstgesch. Berlin Bd. 2, 5, 161 
<li>: Lamer: Worterbuch der Antike, Kroner Verl. Bá 96 unter "Tempel" Haufigkeit 
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he low-frequency signal (LF), which should be transmitted by a transmitter with 
amplitude modulation, lies in ihe range between 16 Hz and 16 kHz. If it only concems the 
transmission of speech information, then the bandwith can be reduced ta 300 to 3000 Hz. 
Inthe case of mixing the low-frequency useful signal wih the HF-camier, thus in the case 
of the modulation of the carrier im the rhythm of the LF, two side bands arise. These lie 
close to the carrier frequency and are formed from this once by the addition and once by 
the subtraction with the frequency of the LF-signal, Lets take the temple of Venus and 
Roma with a transmission frequency of 68 MHz. If sound of 3 kHz should be transmitted 
clearly understandable, then the dimensions of the Cella had to be varied for just 8 mm for 
а corresponding Cella length of 2/2 = 22 m. As a curiosity the niches in the side walls in 
the case of this temple however allow a considerably larger bandwidth of more than 10% 
instead of the necessary 0.495 in the case of AM. 

In the case of the Greek originals, the Cella however has smooth walls, from which 
follows that the temples were designed ideally narrow band. The Greeks apparently 
operated predominantly telegraphy transmitters, for which the side bands coincide with the 
"The argumentation indeed has remained unchanged: The modulator being narrow band 
amd simple to realize speak in favour of the telegraphy being the "original form” of all 
modulation techniques. Also the rediscovery of the broadcasting technology by Heinrich 
Hertz succeeded as telegraphy signal. In addition the range is bigger than for any signal 
‘modulated with sound frequency. 

[As the calculation example has shown, also pure AM transmiters work very narrow band, 
and this is particularly important for low tansmission frequencies, И many transmitters 
want to use the favoured SW band between 3 and 10 MHz at the same time. With AM one 
"hus accommodates the maximum number of broadcasting channels in а particular 
frequency range, for instance the B0-merer band, without these interfering with each other 
?oo much. Bur that also was badly needed. Conclusions about the everyday Ше of 
hroadeasting in antiquity by all means are possible because of the enormous number of 
temple installations, which logically were permanently used. Only in Rome there existed 
‘pt 200 temples" 

Who goes in search of broadcasting stations with a modern short wave receiver, for 
instance in the BO m band between the countless telegraphy transmitters, fast gets an idea 
ff what had been up in the air already 2000 years ago. No ancient city would build several 
temples па a single Acropolis, if only one single one could have been used, All temples 
broadcasted with each time another carer frequency because of diferent dimensions. For 
this reason the temples, which stood side by side, as а rule were dedicated different gods 
An acknowledgement, “the air just being free", in addition hardly was possible, because of 
the айел баш spatial distance between the temple installations and the respective oracle. 
Between the transmiter of the god Apollo in Didyma and the receiver, the oracle of Mile, 
for example lie approx. 20 kilometres, The only possible conclusion is that in antiquity 
there was broadcasted om all channels simultaneously regardless of other gods and their 
transmission frequencies. As is well-known there rather prevailed a situation of 
competition between the gods, since like today a large number of listeners meant great 
importance, influence and power and eventually also worship, more gifts and more 
receipts from broadcasting fees. 
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Modulation of acoustic signals 


Fig. 30.8: — Comparison of a magnetron (A), a microwave radio 


tube" and the temple (B) in the palace of the 


emperor Diokletian, Split 


Fig. 30.8.C: Temple of Minerva Medica, Rome, 320 A.D. ™ 


к. Simonyi: Physikalische Elektronik, В.А Das Magnetron, S. 665 
T. Kraus: Das rom, Weltreich, Propylaen Kunstgesch. Bd. 2, 5. 194, 196 

cili: I one however wants to verify this, in antiquity already common manner of 
PM broadcasting technology, then we need a broadband short wave receiver 
"With 'phase-demadulator. With such а receiver even today ahy U 
Conclusive argumentation should be possible hat this sot of St 
technology actually works. 
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In the case of sound it in essence concems longitudinal waves, which propagate in all 
directions in space with the velocity of sound. But this merely is an average velocity, since 
the air molecules strictly speaking oscillate with the sound frequency in the direction of 
propagation. In this way the velocity of sound one time is increased and the next moment 
to the corresponding extent reduced. И the molecules already сапу ош oscillations of 
themselves, e.g, thermal motion, then both oscillations overlap; Le. the motion of itself is 
modulated with the sound frequency. 

Following the here presented derivation potential vortices are formed in every dielectric, 
thus also in air, and these are modulated if overlapped with sound waves. Vortices 
however do not form a distinct frequency, but entirely om the contrary a uniform. frequency 
mixture in the form of white noise. 

"he overlap thus also is noise unless certain noise frequencies are favoured. This can be 
effected by means of a spatial body tuned to a certain wavelength. To be considered are 
cuboid cavities, as in the case of Greek temples or waveguides and cylindrical objects as 
in the case of round temples or magnetrons. The building form causes the favouring ol a 
comain frequency and the imeger harmonic frequencies belonging to d. 
1f this frequency now lies in the high frequency range, then it is emitted by the spatial 
body as an electromagnetic wave, in the case of waveguides and resonant circus for 
reason of the small dimensions as microwave radiation and in the case of the Greek 
Temples as short wave radiation. If one in addition produces an acoustic signal in the 
frequency determining spatial body, then this signal automatically will modulate the high- 
frequency signal. 

The result of the modulation is the overlapping of the sound wave with the high-frequency 
carrier wave. The change of the active length, thus the wavelength of the HF-carrier 
causes a change of frequency. Such a change on the beat of the sound frequency is called 
FM (frequency modulation). For that we imagine a spatial body being excited because of 
its length by potential vortices to a high-frequency oscillation at the self-resonant 
frequency 

From flow dynamics is known, how easy the distribution of vortices im space can be 
disturbed. Already words spoken im space are able to influence the potential vortices, 
"which in the case of the temples were used as energy carier. The longitudinal sound 
‘waves reflected at and thus retuming from the Cella wall igi for sound of a Greek temple 
will push these potential vortices back om the beat of the sound and with that shorten the 
active length. This means, that the carrier frequency is modulated with the sound 
Frequency. The carrer oscillation thus permanently changes its phase on the beat of the 
Sound signal, for which reason this particular kind of modulation is described as PM, as 
phase modulation, 

Nowadays PM is used only seldom and in the SW-range not at all because of the big need 
of wave bandwidth. Merely at higher frequencies PM occasionally is used in 
radictelephony. In the case of the frequency modulation usual in broadcasting (e.g. UHF), 
the change of frequency takes place om the beat of the sound amplitude and not of the 
sound frequency as with PM. Therefore it is nol possible io receive phase modulated 
signals, which are produced by means of the acoustic coupling of appropriately formed 
spatial bodies "with commercial ЕМ receivers. 


ва Broadband FM broadcasting technology 


Diameter 
D=432 m 


Fig. 30,9: ‘The Pantheon in Rome, the „temple of all 
gods" 

Diameter D = 432 m, Golden Proponion:®= 0618 
Pronaon-atium-eng?D.D- 0.618 + 432 = 267 m 


Built under emperor Hadrian 118/ 119-125/128 A.D. 
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14 1 speak against a flat wall, then every point on the wall has another distance to my 
mouth. The sound waves thus arent reflected simultaneously, what leads to big 
modulation distortions. Therefore the sound wall should be curved im such а way, that all 
Signal paths are the same length (barrel vault, apse, etc). In the case of point sound 
Sources there results as an optimum a hemisphere, for instance a dome. The building hence 
ven today tells us, which frequency and which modulation method had been put to use. 
"The architecture of sacral buildings, eg. pointed arch or round arch, thus hardly has been a 
question of aesthetics. 


For his temple of Venus and Roma designed by himself emperor Hadrian had to listen to 
Severe criticism among others of Apollodor of Damascus. The temple was too broadband 
for an АМ transmitter, however with a modulation depth of just 11 percent not broadband 
enough for a phase modulated FM transmitter. 
Emperor Hadrian however also had the courage to build midst in Rome a temple 
calculated completely new and designed as a pure FM transmitter, the Pantheon, which 
"means temple of all gods. In the language of the technician it js a transminer for all 
frequencies 
‘This domed structure indeed doesnt leave out one single frequency. With a modulation 
depth of almost 100 percent it is designed for maximum loudness. With that the Pantheon 
uses all available frequencies, for which reason the name temple of all gods really is no 
‘exaggeration. Into the Pantheon exactly fits a sphere with a diameter of 432 meter. That 
Corresponds to a minimum frequency of 347 MHz, situated in the range of the short 
waves. The floor however is not domed, but horizontal That, up to the basis of the dome, 
results in exactly half the height and a maximum frequency of 654 MHZ. 
"The construction ensures that between the simple and the double diameter any desired 
wavelength can be produced. Above the given maximum frequency of the basic oscillation 
the harmonic waves, which are produced as well and cant be avoided at all, are attached 
thou а break. These occupy the wave bands up to the double, triple, quadruple 
Frequency and so forth 
For this and only for this reason a maximum frequency was chosen, which comesponds to 
exactly the double value of the minimum frequency. The operation takes place to the limit, 
where the transmitter would interfere with itself, im the way that the used basic oscillation 
would overlap its own harmonic waves. That then sounds like two people talking athe 
same time. The voices would be distorted out of recognition, as cant be expected ehe in 
the ange of the harmonic waves. 
The Pantheon has been planned and built as a phase modulated basic wave transmitter 
according to purely academic rules of Hadrian. The temple impressively demonstrates the 
precise engineering detailed knowledge of the Pontifex Maximus and his broadcasting 


<Р _A. Springer: Die Kunst des Alertums, A. Kroner Мей. Leipzig 1915, 10. Aufl 
5. 517/518, daraus: die Zeichnungen ram Pantheon in Rom, 115-125 n.Chr. 

ii»: The collection of material concerning scalar wave technology here is aborted 
and continued in an own book in narrative and with that easier to read writing 
Style, The title is: "Broadcasting Gods 
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Fig. 30.10: (АШ) Many roads lead to Rome. 
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"The preparation for а seminar or a lecture always starts with a collection of material. This 
should be considerably more detailed than the material to be communicated, since it 
doesnt get well at the students and also other participants, if the state of knowledge of the 
lecturer already is exhausted with the scope of his lecture. For this reason the collection of 
material must also include alternative derivations and areas of knowledge, which 
thematically rather are marginal, about which musts’ be reported, which possibly not 
even сап bear criticism but still are in the public discussion. For a collection of material, 
"which wants to be considered to be comprehensive and complet, it is important that no 
aren and no theme has been overlooked, 

The here presented collection of material with its 650 pages has become correspondingly 
voluminous. After all the material has been collected over an 8 year period and has been 
Strung into the book im the order of working. That of course complicates reading the book, 
because individual aspects are repeated several times, but often also in a different context 
and each time lighted from another side. If the reader somewhere has the feeling, he only 
has tumed in a circle, then has deceived himself. He indeed moves spirally in a circle, like 
in real life, but he doesnt come out there, where he started. After one tum he is richer 
with the experience of this spiral tum. In whole science the advancement takes place as a 
spiral movement and one can count oneself fortunate, as long as the spiral has am 
ascending slope! This notion should solace the reader, who has undertaken the torture to 
‘work through the complete collection of material. 

Students also have reported, they had devoured my book like a thriller and a colleague, 
"who had acquired it at a conference in Switzerland, was digging so much im the lecture 
that he forgot to get off the train timely. 

It is a special concem to give reasons for the necessity of an extension of available field 
theory. To achieve this goal several derivations (fig. 30.10) can be found in my books: 
from a postulate, from causality, from duality, from vortex physics, from the equations of 
transformation, eic. added are at least a dozen derivations of other authors from various 
publications, who at most are cited. With that the goal is pursued that all approaches, 
"Which are conceivable and worth discussing, can be put side by side and tested for their 
efficiency 

Since it isn't the task of a collection of material to answer this question, this must be done 
by the hearer resp. the reader of the books. He is prompted to find the answer himself! 
‘That leads to an intense contention with the theme and that exactly is the reason for the 
otherwise rather unusual step to make а collection of material open to the public 
Objections and criticism of the content of a relation of matters or also only of the 
representation of the context is wished explicitly. This also isnt valued as criticism of the 
author or of the superordinated set of difficulties, which in principle isnt possible at all 
for a collection of material. 
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‘There in principle is no necessity at ай to discuss with everybody а collection of material, 
which 1 have compiled exclusively for own events. It is absolutely sufficient, if few, but 
then qualified experts have thoughts about the content and communicate them to me. They 
can feel certain that dont hand down their judgement to other persons. For that 1 also 
have been blamed by ignorant colleagues, who im complete sell-overestimation have the 
opinion, they should be informed about everything. Right is rather, that my private 
correspondence is of no concer to anybody, since 1 find it important that as much readers 
ж possible express themselves frank, what only functions, if they can feel сепа that they 
afterwards won't be involved in public mud-wrestling, ‘Therefore 1 keep still as regarde 
other persons however curious they might be. 

Indeed over and over again pseudo scientists tum up, who have the erroneous opinion that 
scientific arguments would take place on some inemet-forums, where one can descant at 
"il and anonymous, hidden behind an alias, where the intellectual firebug can feel sale, 
not afterwards being blamed for his crimes. 

No, science takes place entirely different. А new theory will be able to establish, if it is 
right and important and if й s used for practical uses. Losers are those authors of а theory, 
for ihe elaboratation of which nobody is interested. What does a publication im а }ошпа, 
however renowned, mean, if nobody reads it and nobody needs 1 Most new ideas and 
approaches go under without notice in today's flood of publications, for who has got the 
time to read all essays in full? 

Desperate they tum to me hoping, at least 1 could understand their concern. 1 then invite 
these scientists to a congress of the „Society for the Advantage of Physic, of which 1 am 
"he president and offer them a forum, where they are able to present their ideas 10 an 
expert public. Not all lectured ideas prove to be sound, but not seldom a physical concer, 
"which should be taken very serious, is behind it 

For a long time the real scientific controversy doesnt take place anymore at ihe 
universities and their congresses, where hardly someone dares to lecture arguments against 
the convention. Too fast he would be expelled as outlaw from the honourable society. 
From time to time however also from these circles colleagues dare anonymously or 
privately, as they emphasize, into the allematve events of lobbies or clubs, to astonished 
find out that rea science there still is practised and that there is discussed about ideas, 
"which they have given up thinking or have forbidden themselves to think about. The 
employment activity, so they excuse their thinking prohibition, allegedly doesnt allow it. 
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Fig. 30.12: Derivations of postulates and axioms (part 1). 
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Be that as it may, the approaches and derivations contained in my collection of material 
are considered to be controversial, and that is good that way! The public takes notice and 
profesional circles are occupied with the ideas. With that half the way to success already 
is brought off! Tr now concems to knock off all points for their soundness individually, 
because the next step will be 10 search a way to the goal as unassailable as possible, which 
is able to convince also the biggest sceptic. The final version, which then should appear im 
accredited peer-reviewed journals and in a scientific book concerning the theory of 
objectivity, goes im this direction. From the numerous approaches in the end only one will 
be usd, and from the countess, in the collection of material listed aspects only the 
noncomentious ones will remain. 

"he dispute, which in the current stage cant be avoided, yes even is desired, however 
shouldnt deceive about the fact that И here doesnt concer persons, improper vanity or 
Some image cultivation, but simply and solely concerns the matter! 


In fig, 30.12 and 30.13 is represented, what it concerns. Field physics and quantum 
Physics dont form, as in common practise, an insurmountable opposite, but even 
Complement each other! Below the stripline a litle selection of the today im current use 
quantum physical postulates can be found, The number of newly introduced „constants of 
пише” and postulates permanently is increasing, a circumstance, which hardly can be 
mediated to the common sense. The bracket is missing, which imerlinks all postulates, or 
the common source from which they can be derived causally. 

In the progress of the three-part edition in this question, essential for physics, already a 
satisfying and im addition real efficient answer has been found in the domain of field 
physics. The coupling marked by individual derivations can be found above the stripline 
and it is entirely new, apart from the dashed indicated derivation (fig. 30.13), as given by 
Prof. Bosse (TU Darmstadt) in his textbook. 

An approach im principle can be chosen freely. In the case of the superordinated field 
theory two equations of transformation form the approach, which already is laid down im 
textbooks and secured experimentally. Thats why the whole field theoretical derivation 
manages without one postulate! It is pointed to the fact that these equations on their part 
cant be derived and should be interpreted rather philosophically than physically. 
From this approach the extended field theory is derived directly, without a need t add or 
discard a term. The extended field theory consists of the well-known law of Ampere 
extended with the dielectric displacement D by Maxwell, and of Faradays law of 
induction, which experiences an extension with the vector of potential density b by means 
of the derivation. Doing so we assume that the field pointers of the electric and the 
magnetic field strength depend on the spatial coordinate г and though this indirectly also 
on the time t ЕО, His). 
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Fig. 30.13: Derivations of postulates and axioms (part 2). 
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1 the somewhat more general case is counted up, in which case apart from the spatial a 
direct temporal dependency is present (E(tt) and H(ro). then further additional terms 
appear in addition io the extended field equations, which need an explanation also for the 
case that they are zero, The physical interpretation would implicate a longer treatise, 
which however can be circumvented, as shown here, by constraining the field pointers, 
"which absolutely is allowed according to the slogan: for the case EGU) and H(rQ)) 
chosen from many possibilities the extended field equations come out exactly in the form, 
эв they are required and suitable for the further calculations. Who has got to calculate 
oher cases, can do that as һе likes, but doing so he should mot get los. 
Maxwell's field equations are contained in ihe solution and with that also continue to be 
valid) Their disadvantage however is that without the extension b not a single quantum 
physical postulate can be derived. lf we add this extension and inser the equations into 
ach other without addition and without cus also this time a central solution is the resul, 
which is called fundamental field equation. 

The derivation is known as well from the Maxwell theory, in which case it is common 
practise, to use the general approach (E(ri) and НЦ), what we in accordance with the 
textbooks can do in the same manner. The extension however brings two additional and 
extremely significant terms, Since the fundamental feld equation has eigenvalues under 
сепа boundary conditions and describes structures, various quantum postulates come out 
fom it, from the quantum properties of the elementary particles over the Schrodinger 
equation and the inhomogeneous Laplace equation up to the derivation of the Golden 
Proportion. That justifies the assumption that this possibly is the long soughíor word 
equation! 

Even 1, as the initiator, was totally surprised by the found derivation of the most important 
quantum physical postulates and axioms. One just is doing it the right way and already 
everything fits together! 1 am not aware of any theory, which would be able to achieve 
something roughly comparable. The since long sough-for „Theory of Everything", the 
big unification theory really falls ino ones lap. The known interactions are the free and 
easy result of analysing the field lines of electric and magnetic field strength (fig. 3012) 
Physical phenomena, which until now were considered to be incompatible, like e.g 
waves, noise or the temperature with the utter insufficient concepts of the mechanisms 
for the conversion of опе form of energy into another, can be represented consistently with 
the fundamental field equation as the rolling up of a wavelike field oscillation 10 a vortex 
oscillation and as conversion of the noise vortices in the case of a vortex contraction down 
to atomic dimensions ss thermal oscillation, which we teat as vortex losses 
"here exists no alternative to such unified schemes of things, as makes it possible im 
abundance the theory that 1 have founded, considering the two conditions, that on the one 
hand in the case of the derivation only known regularities ore used, by completely doing 
without postulates and that on the other hand laws are applied and adhered to, also 
Physical laws. 

"The new schemes of things, which sound unfamiliar, thus already were contained in the 
laws of physics. After this now having been realized, the tables tum. Now the explanations 
by postulates, as they at the moment still are being taught, should be replaced by the 
newly derived ones, if one doesnt want to become a breaker of the law! There doesnt 
lead a way past the overdue reform of physics anymore. 


вм Contacting address and information 


If you want to correspond with me or if you want to get one of my 
books from the bibliography, then please consult my Transfer 
Centre in the Technology Centre of St. Georgen (Black Forest, D). 


Address: 1" Transfer Centre for Scalar wave Technology 
Prof. Dr. Konstantin меу! 
Leopoldstralsse 1 


D-78112 -St. Georgen /Germany 
Fax +49-7721/51870 


email: meyl@k-meylde or: _ meyl@fh-furtwangen. de 
Internet: huüpi/wwwemeylde ог  www.meyleu 


The list of deliverable books (for ordering books over the above 
given address, Fax, Mail or postcard suffices): 

* Witbelstrome, Diss. University Stuttgart 1984, ISBN 3-9802 54.0.8, 14 

* — Potentialirbel Band 1, 1990, ISBN 3-9802 542-16 (German), и 

* Porentialwirbel Band 2, 1992, ISBN 3-9802 542-2-4 (not available) 


*  Eleromagneüsche Umweltvertraglichkeit, Teil 1, 2 and 3 (German), 
ISBN 3-9802 542-8-3, 3-9802 542-9-1 and 3-9802 54.7.5. Each 16 


* Scalar wave technology, 2003, documentation and manual to the 
ddemonstration-kit and to the experimental-kit (translated and copied). 


* — Sendetechnik der Gotter, historischer Sciencefictionroman, (in German) 
1 Aufl. 2004, ISBN 3-9802 5425-9, р 


*  Neutinopower, Johannes von Buttlar im Gesprach mit Prof. Dr. Konstantin 
Meyl, (Discussion in German) Argo-Verlag 2000, 


(A bill is enclosed in the delivery.) 


Fig. 30.14: Contacting address and list of deliverable books 
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Table of formula symbols. 


Elecuic eld Magnetic feid 
E Vym, Elie fed strength 
D def Бе diphcement 
QU VU Tension volage 


E Aem рева € uie. po 


Ы Ae Charge Magnetic x 
Po Elmer charge Mase 
н Relaxation time constant 
‘ofthe patentini voices ofthe eddy currents: паре 
ther symbols: 
А шоо м Q Nm=J Hewtenergy 
сы Distance ER m Radu 
tom E Тайша of the earth 
mje Speed ofiight rom Rae of the clon 
mys Spesi ef ight in vacuum з Ми Spin 
о ДА ror f 8 Time, time to orbit 
СОК est capac qme Temperature 
V 0 Times U Nm Potential energy 
Ew Nm кюр uov Tension voltage 
IU Ma 0 Pequency е electron 
PON pes oom o Vea 
5 mee Gravitationst constant V mo Volume 
¢ mes" Gravitational acocieration W Ма Enemy 
RS EE. 
һа М. а Energy of the electron 
| Nme Рава quantum afacton кю © Numer of be involved 
Ao Nma elementary vores 
а а, Wavelength 
1 ym NS 
Le a veya Spec eleeri 
i Neve conductivity 
m Po duis Density p= m/V 
Ha Pa т Есіс space charge 
N pu 
"a m Complex wave function 
H i8 Function af apace 
ош coordinates 
Pe мы ` Golden Proportion 
Definitions: 
Speed fig EU IE 


пресі анасы = ferme m/s 

Moment of inertia (rbi Some dme 

"oli homogeneous sphere J - 2/3)? Келт 
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Aralar velocity читая ie 
Wace area of a sphere e om 
Soine ofa sphere lee ш 
onceming vector analysis: 


"hold print = ela pointer (vectori: further information in ба. 30 in port 1 


66. Concerning the literature. 


Prof. Dr.-Ing. Konstantin Meyl 


Scalar wave technology 
for the transmission of electric scalar waves 


Abstract: ларе 200, 2 Auge and а English tion 200 


This book is recommended to people, who search the entry into 
the world of the by the author discovered potential vortices and 
their propagation as a scalar wave by experimental means. It 
starts with the instructions to six extraordinary experiments. 
Doing so an electric radiation is proven, which transmits energy, 
and that even faster than the light. Also more energy can arrive at 
the receiver then is put into the transmitter. Who entertains а 
doubt, will be able to understand the experiments with this book 
in his hand, to afterwards test the experiments with the gauge, 
which he is familiar with. 

The 1" edition in English at first only includes the instructions 
for the experiments. In а subsequent edition it will be 
complemented with a collection of test protocols and progress 
reports. These are organized into three groups: one group is 
striving to explain the behaviour of the transmission line 
conventionally, a legitimate concern, which in a number of points 
also is able to convince. A second group only is interested in those 
phenomena of the experiment, which cant be explained 
conventionally and which prove the existence of scalar waves, 
whereas the third research group continually strives for new 
spectacular experiments and practical applications. 


Documentation 
Belonging to the experimentation and demonstration kit 
for the transmission of electric scalar waves, 


INDEL GmbH, Verlagsabteilung, Fax: +49-7721-51870 

Tel 449-7724-1770 
LTZS, Prof. Dr. K. Meyl, Leopoldstr. 1, D-78112 St. Georgen/Schwarzwald 
www.k-meyl.de mevl@k-meyl.de 
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E ‘Concerning he scalar wave transmission kit 


The suitcase for experiments from Transfer Centre St. Georgen: 


Scalar wave transmission according to Tesla 
Bidirectional signal and energy transmission with 
longitudinal 
waves faster than light in a resonant circuit. 


Get to know the Tesla radiation and its fantastic properties 
personally. Demonstrate, what no textbook of physics is able to 
explain! 

The experiments, which 100 years ago still were extremely 
complicated, today fit into an aluminium suitcase, which can be 
acquired by purchase. Test yourself the historic statements and 
perform the following experiments: 

* transmission of energy and information 

+ effect back from the receiver on the transmitter. 

* proof of free energy (1 to 3 times over-unity) 

+ scalar wave transmission with app. 1.5 times the speed of light 
+ tunnel effect or the lacking to shield the waves 

* disproval of the near-field interpretation. 


The kit is offered in two versions: 
As a demonstration-kit for 800.- Euro (incl. VAT) 

With this the 6 experiments can be carried out without further 
aids. (Target group are judges, doctors, architects, interested 
laymen, etc.) 

and as an experimentation-kit for 1400.- Euro (incl. VAT) 
with three — different — Spulensazen, — Frequenzzahler — and 
zusatzlichem material. (Target group are physicists, engineers, 
handicraft enthusiasts who like to experiment, etc.) 


Weitere Informationen zum Set und zu den Bilchern, zu deren 
Inhalt und zu  Vortragsveranstalungen im Internet unter: 
hup: / /www.k-meyl.de and — www.meyleu 


INDEL GmbH, Verlagsabtellung, Fax: +49-/0- 7721-51870 
Tel. +490 77244770 
Posi and ordering address: 
LTZS, Prof. Dr. K. Meyl, Leopoldsır. 1, D-78112 St. Georgen'Schwarzwald 


Bibliography (A: Primary Literature) oo 


(26) комо HF technische Hinweise zam Бага ето БУЙ Ме N: 48, 
a1 КМ: Stetgnaine zum Arakel im 
HD] K Mey: Зы zu dem Doo 
[ш] K Ment Sear Wave inary ani agen анты а Scene Dn. Va 15 Мал, ae 
Тю K. Mey Балонні ар Welche Bedeutung haben минет fur die Medizin? CO" MED, 
Fachmagazin орет Medi Net ui $ Зэ. 

ШК. меу: Acts Conti fr Wis egy Tonle, High eficient Power Бадені 
ЖП" "ie болди Кошер т doen Саатов, Hecke Energie: 


Ia Mey Эрирей, Руда ладны Ape Vonpleneamwdnicher 

aT ST rc ne ines Feta nd pas Kes 

квк NE a i HR RO gt E 

MR SES e Tat Nager elegy enn н кыне 

ШК adatta iste 

le азата атлаа etd эзе? ЭЕ 

ente So sia Маш ев, Kenge О а HAS n 

X ie tt sng er Зынк ынды; Nose Pour Cat Иган эне 

‘Bhat e oe 

Ua) Mo Supe ema Sc Scere, Magari 00 pl Ne 

Mek pan ss 

(Sy ye alg Cn 

‘tat ns 

ТИ Rg ы». mpi Sala mier а КАШ. P. Dr 

шне i sen Кара ee ato E SESA. 

AST i hep tr pend rn, Vosa At i ebm dd Kop 

WE i Net een can ч 

IP ih eon nips dcn im Meum Ma 2000 an 16,78 
Ed 

М Brinch оао Map 2000 plus NA, En 3.95000, вла 

[Es] KC gt Pamo we Mowat ca fs Ey Sas Co Voto D4 TRL 

EE) KCN Water nausea Kp 
denouement od мнн 


ge der Share Pi, Magazin 2000 plus LN, 


ею Concerning the historic science fiction novel 


by Prof. Dr.-Ing. Konstantin Meyl: 


Sendetechnik der Gotter 
Konstantin the Great is inaugurated in ancient send receive 
engineering by his teacher in the Roman emperor palace 304 A.D. 


Abstract: LAuflage 20040 German) 


Has god Apollo in Delphi broadcasted at 5.4 MHz? 
Were the Greek temples telegraphy transmitters? 

Were the temple priests amateur radio operators? 

Was Homer radio reporter by order of the gods? 

Were the oracles receiving stations? 

Have oracle interpreters deciphered the transmission code? 

Which bridges did the Pontifex Maximus build? 

АШ are questions, which are dealt with and explained in detail in 
30 lessons. In the year 304 A.D. we witness, how the later Roman 
emperor Konstantin the Great is inaugurated in the secret 
broadcasting technique of the gods by his teacher. It is an 
exciting time of upheavel, because the old telegraphy is almost 
dead. The intestines of animals to sacrifice, from the convulsions 
of which the radio signals are read off, are scarce goods. 
Instead radiotelephony should be introduced, which had been 
tested successfully with the Pantheon in Rome by emperor 
Hadrian. 

But new dispute is initiated: should broadcasting be introduced 
or rather cellular phone? But those, who tamper around without 
licence, are chased and fought as always. 


When the book is available in English, you will be informed per 
internet: 


www.k-meyl.de www.meyl.eu 
INDEL GmbH, Verlagsabteilung, Fax: 49-7721-51870 
та +49.7724-1770 


LTZS, Prof. Dr. K. Meyl, Leopolds. 1, D-78112 St Georgen/Schwarzwald 
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Preface for the documentation 


When the speech is about "free energy", if efficiencies over one hundred per cent are 
promised or inventors show up with perfect structural drawings for a Perpetuum 

mobile, then doubts are justified. All too often incorrect power measurements 

mislead or an energy resource is unnoticed along-used. Responsible scientists accept 
therefore appropriate statements only after own examination, and if they can 
reproduce the measurements at any time personally with their familiar measuring 
instruments. For this circumstance the Demo- and the Experimentation kit should 
make allowance. 

All doubter can and should reproduce my experiments. They should not experience 
from the media of any results, but rather gain the experiences with the electrical 
scalar wave transmission by themselves. Tesla already accomplished the same 
experiments one hundred years before with very high voltages and with steered spark 
gaps. Since more energy at the receiver arrived than the transmitter had delivered 
already at that time, Tesla called the transmitter „Magnifying transmitter". 
Unfortunately his plant in Colorado Springs was too complex and too expensive, than 
that any university could afford it at that time. The results of the measurements 
remained unconfirmed as consequence. 

No scientist in the world is entitled to doubt the results won by Tesla as if he has 
repeated them 1:1 and is able to prove the opposite. That was been omitted down to 
the present day. The negative proof will be not possible at all, and ignorance is not a 
recognized science methodology! 


1. Notes to the demo kit 


The experiment for scalar wave transmission can be purchased as demonstration kit 
ог in an extended version as experimentation kit. The notes to the demo kit are 
applicable for both versions. With the kit all statements of Tesla can be examined. 
Owing to modern technical aids, the expenditure could have been reduced 
substantially. Today everything fits into a suitcase. 

Numerous parameters determine function and periodic resonance of the scalar 
transmission, like wire length, wire thickness, isolation, direction of winding and 
diameter of the coils. Only with identically parameters a perfect reproducibility of 
the results can be ensured. Due to this insight I forbear from the publication of a 
tinkering guidance, since the reproducibility would be dependent on the skill of the 
respective home constructor. The reliability would suffer from it. Finally it concerns 
the discovery and proof of a new physical principle, and not extra tuition for physical 
laymen. 

In the aluminium suit case all accessories in addition to the pancake coils are 
contained, which are necessary for operation. That does not only have a practical 
sense. If an operator wants to abandon the waveform generator for example, because 
he an appropriate waveform generator already in his laboratory, which works up to 
20 MHz, it is not guaranteed that this one is able to supply a sufficient current The 
experiences of individuals are comprehensible, if all experimenters use the same 
generator. 
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Each buyer of a scalar wave transmission kit. who sends a test log to the publishing 
house, gets the protocols of other experimenters in return for his effort. Interested 
owner of a kit can order these protocols extra. To ensure that additional deliveries 
are possible, the delivery takes place in a binder. 

To all, who want to deliver test logs. I have the request to arrange these as unitary as 
possible. They will be revised by publishing house, if the case may be. They are to 
be brief containing all essential facts, so that each reader is able to reconstruct the 
experiment with his kit. The number of possible experiments is almost unlimited. It 
concerns a new, still extensively unexplored kind of wave propagation, so that there 
is still much to discover. What worth is a discovery, from which only the discoverer 
knows something? 

The publishing house has made it to its business, to spread each important discovery 
or experience with personal denomination of the experimenter in written form. 
Protocols are delivered in chronological order according to the time of the post office 
entrance by the publishing house. They can be rearranged thematically, e.g. by 
technical, physical or biologically relevant characteristics of the used scalar waves. 


2. Notes to the experimentation kit 


The experimentation kit contains additionally a frequency counter as well as four 
further pancake coils with double or half wire length. The waveform generator is 
besides in an extended range and in different wave forms adjustable. It is assumed, 
that primarily physicists, engineers and in the measuring technique experienced 
persons will be interested in the experimentation kit. They can reconstruct naturally 
with their kit all experiments of the demo set and receive also the same 
documentation. Furthermore the set offers all adjustment possibilities, which are 
familiar to them from other laboratory instruments. For instrumentation 
interferences, in order to be able to measure for example current and voltage, 
specially monitoring sockets are equipped. 

The demo kit has no such measuring comfort. It is also suitable for operators, who 
are inexperienced in instrumentation. Among the buyers are physicians, lawyers, 
therapists, environmentalists, teachers, politicians and journalists. In short, it is meant 
ior everyone, who wants to convince himself or others of the existence of electrical 
scalar waves. Therefore the waveform generator is limited in range of adjustment 
and a pure sine form is predetermined. 

It is assumed, that the set is purchased primarily for own study and demonstration 
purposes. Nevertheless some experiments are conceivable, which go beyond the 
given repertoire to study biological reactions or medical influences for example. 
For customers, for whom the demo kit should not be sufficient any longer, the 
publishing house offers to extend the kit to an experimentation set. In this case the 
Suit case with the complete kit must be sent back to the publishing house with all 
documents. The printed circuit boards are refitted by hand and the control panel of 
the waveform generator is extended, additionally to the frequency counter and the 
four decks, cables etc.. The coils with the spherical electrodes can be ordered 
individually, if necessary. 


3. Aspects of the experimental research 


Whom the fever of research has infected, will anyway continue to build and tinker 
own devices and wound coils, until he knows everything, what his spirit of research 

wants to know. My set will be able to give only the initial start-up to them. With 

them and with all experimenters 1 wish myself a constructional and close co- 
operation. Only if all forces, interested in progress, pull in one direction, the 
ignorance against one hundred years old historical facts and the arrogance of the 
established sciences will be overcome with the worthwhile goal of the entrance into 

an environmental compatible scalar wave technology. 

‘A physical proof is only complete if the result of a theoretical derivation could 
experience its confirmation by the results of practical measurements. For the 
measured values in individual cases surely any auxiliary explanations would be 
possible, if each experiment is regarded individually, and some one is satisfied at that 
point already. The interpretation of the near field is such an auxiliary explanation for 
example, which is answered by the fact, that the experiment still operates with the 
tenfold near field distance. 

The large coherence remains hidden when working with auxiliary explanations. 

Therefore a theory is necessary, which includes all aspects of scalar waves and shows 

all characteristics correctly and completely. 


Such a field theory did not exist, because I was forced to look for a suitable. 
4, Aspects of an appropriate vortex physics 


A most important new component of the field description is the vortex of ће 
electrical field discovered by me 1990, which I, according to the fluid mechanic, 
called „potential vortex" ^". These field vortexes аге able to carry an impulse. They 

will spread in space as longitudinal shock wave and will possess all characteristics of 
a scalar wave. From the point of view of my books the available documentation 
forms an instrumentation addition. Reciprocal, my books can be surely a large 
assistance for the experimenter. 

The fundamentals of vortex physics, as they are published in no textbook, are to be 
found in the 1. part of my book series „electromagnetic environmental compatibility". 
It deals with the „casuals, phenomena and scientific consequences" of potential 
vortexes of the electrical бе. 


<i>: К. Meyl: Potentialwirbel Band 1, INDEL Verlagsabteilung Villingen-Schwenningen, 1. Auflage 
1990, ISBN 3-9802 542-1-6 


<>: К. Meyl: Elektromagnetische Umweltvertraglichkeit, Teil 1: Ursachen, Phanomene und natur- 
wissenschaftliche Konsequenzen, Vorlesungsumdruck. 
INDEL Verlagsabteilung Villingen-Schwenningen. 1996. 3.Aufl. 1998, 


м 


The second рап of the book series affiliate to this book and carries the subtitle: "free 
energy and the reciprocal effect of the neutrinos". It concerns with priority the 
energetic aspect of scalar waves, constructional details, as like as questions around a 
practical utilization“. The function mode of the pancake coil already addressed in 
the first part is went through with a fine-tooth comb in the second part. The field 
theory from the first part is developed further likewise and brought in relationship 
with existing constructions. 


5. About the setting up of the documentation 


The derivation of the scalar wave from the wave equation with the discussion of the 
characteristics and the consequences of information techniques, substantial to 
understand the experiment, is only in the third part of the book series 
„Electromagnetic Environmental Compatibility". For the English-language area 

are the three volumes of , Electromagnetic Environmental Compatibility" published 

as a book with the title „Scalar waves" ^". 

Naturally the core of the documentation are the guidance's to the experiments, which 

are to be regarded at the same time as samples for further test logs. 

For the execution of the experiments I may wish you still much success and a quite 

good degree of efficiency. 


Villingen Schwenningen in June 2000 


<i>: K Meyl: Elektromagnetische Umweltvertraglichkeit, Teil 2: Freie Energie und die Wechselvirkung 
der Neutrinos. Umdruck zum energietechnischen Seminar. INDEL Verlagsabteilung 1998. 3. 
erweiterte Auflage 1999 

<i>: К. Meyl: Elekromagneüsche Umwelvertraglichkeit, Teil 3:  Skalanwellen und die 
informationstechnische Nutzung. Umdruck zum  informationstechnischen Seminar. INDEL 
Verlagsabteilung 1. Auflage 2002, ISBN 3-9802542-7-5 

«iii»: К. Meyl: Scalar Waves: From an extended vortex and field theory to a technical, biological and 
historical use of longitudinal waves. Edition belonging to the seminar (part 1 -3) "Electromagnetic. 
Environmental compatibility". INDEL publishing house department 1st edition (2003), 654 pages 
ISBN 3-9802 542-40 
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Experiments for scalar wave transmission 
0.1 Introduction 


The wireless transfer of energy as scalar wave radiation goes back on Nikola Tesla. From him 
originated the patent No. 649.621 on 15.5.1900: Apparatus for transmission of Electrical 
Energy. Unfortunately his equipment was extremely large and expensive, so that no copies had 
been provided and the ingenious technology could extract itself from the field of vision and the 
Consciousness of the public. Many sceptics however are to be convinced only, if they have 
their own copy, at which they personally can make measurements and experiments. A new 
technology will only become public and can assert itself if it is carried beyond the scientific 
facilities and education centres into the public. 

The lost believed technology is taken up again with the kit. By using а modem waveform 
generator in place of a spark gap generator, with an operating voltage of few volts in stead of 
600 kilovolts a miniaturization of the device succeeded, at which all characteristics indicated by 
Tesla and still some more can be introduced and examined experimentally. Today, nearly 100 
years later a scalar wave transmission device fits into a suitcase and is purchasable for 
everyone. 

All assembly groups and component parts necessary for the experiments are included in 
delivery, as well as the aluminium suitcase, which is used as shielding cage. Thus a high 
degree of reproducibility is guaranteed. The demo kit is particularly suitable for non- 
technicians to open them the possibility of a successful execution of the experiment For 
technicians and hobbyists a more extensive experimentation kit is offered. It is particularly 
important for comparison purposes that everyone does work with the same generator, because 
the empiric reports will be published in an anthology, which should encourage other 
experimentators to reproduce some of them, 


0.2 Included in delivery: Demo-kit 


1 waveform generator (preset) 
2 Tesla-pancake coils 

2 spherical electrodes with connecting lead and plastic columns 
1 connecting cable with pin plugs on both sides 

1 wall power supply (18V, 500mA) with connector plug 

2 shorting plugs 

1 documentation 


0.3 Description of the pancake coils 


The pancake coil which is spiral from the inside outward wound according to Tesla, is part of 
an air cored transformer. The couple coil consists of five turns and is on the lower surface of 
the plate, It can be modified, if necessary, whereby a abbreviation to 4 tums is possible, which 
can lead to a stronger accentuation of the scalar wave components (fig. 1). 


Spherical electrode 
Couple coil 
optional: 
5 windings/ 


4 wdg. Spiral wound pancake 


Double connection ( HF coil (according to Tesla) 
For the waveform 

generator and the „Ground“ 
oscillograph GND reference potential 


To the jumper field and the 
load conditions 


Fig. 1: Air cored transformer with couple coil and pancake coil 


The two ends of the coil are connected with the sockets "Generator". Оп the transmitter side 
the signal is injected, while on the receiver side an unloaded no-load operation measurement 
can be made if no jumper is set. 

Within the jumper field three different load conditions are selectable. 

1. "LED" the two light emitting diodes are fed, which are antiparallelly switched, so that one 
shows the positive half wave and the other the negative half wave of the supply voltage. 

2. "HF" the couple coil is loaded with a 100 ohm resistance. At the sockets "HF Messung" the 
potential gradient over the resistance can be looked at with an oscillograph. 

3, "DC" the high frequency signal first becomes rectified in a bridge rectifier and abraded in 
two condensers (100 nF and 4.7 uF). The load resistance is here 100 ohms. The voltage signal 
exhibits no more ripple, therefore it is possible in this jumper position to measure conventional 
with a usual DC voltage circuit analyzer (in position DC). On the topside of the plate is the 
spiral wound pancake coil. The inner pin is connected with the spherical electrode, and the 
outside end ("grounding") serves as potential equalization between transmitter and receiver. It 
forms a common reference potential, which is usually called ground, 


ES 


Scalar wave transmission with two identical pancake coils: 


„Transmitter“ G poe > „Receiver“ 


7D 
Waveform generator/ SR Oscillo- 


Oscillograph 
HF 


Jumper field 
HF/LED/DC 


Jumper field 
HF/LED/DC 


one for the positive 
and one forthe 
negative half wave 


DC. 


Circuit analyzer connection: Transmitter voltage and'or Receiver er voltage 


Fig. 2: Connection diagram of the pancake coils - air cored transformers 


0.4 Description of the waveform generator 


The circuit board of the demo-kit is only partly equipped and the waveform generator preset. 
As wave form the sine function is given. In the demo-kit amplitude and frequency are 
adjustable within a range, which is applicable for the enclosed coils. Faulty operations are 
thereby nearly impossible. In the centre of the plate а red light emitting diode is placed, which 
shines, if voltage is impressed on the plate and the generator is working. 


Fig.3: the aluminium suitcase with content 
(in the suitcase: demo kit, beside the suitcase: add. material for the experimentation kit) 
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0.5 Included in delivery: experimentation kit (Fig.3) 


Additional to the demo kit: 
1 frequency counter 
(1 waveform generator unlike to the demo kit freely adjustable) 
(2 Tesla-pancake coils like in the demo kit) 
2 Tesla-pancake coils with double wire-length 
2 Tesla-pancake coils with half wire-length 
(2 spherical electrodes with connecting lead and plastic columns) 
4 connecting cables with pin plugs on both sides (instead of 1 cable) 
(1 wall power supply (18V, 500mA) with connector plug) 
1 Battery adapter 
5 shorting plugs (instead of 2) 
(1 documentation) 
1 collecting file with empiric reports 


0.6 Description of the waveform generator (experimentation kit version) 


The full-equipped waveform generator is adjustable in a large range (0,2 to 14 MHz). On the 
control board 7 buttons lie side by side. These are from left to the right: 


1. Switch: form 1 (above: Rectangle/Triangle - down: Sine); Normal attitude: Sine 


Potentiometer: pulse-width is only in position Rect./Triangle active (forml above, f2 down) 
3. Potentiometer: Amplitude (normally fully untwisted = right stop) 

4, Switch: form 2 (above: Triangle; down: Rectangle); during sine attitude inactively 

5. Switch: Frequency range (above: high range HI; down: low range LO); normal attitude: HI 

6. Potentiometer: Frequency roughly adjustable 

7. Potentiometer: Frequency finely adjustable (normally in central position) 

The frequency range is preselected with a switch (HI / LO), and with two potentiometers 
"rough" and "fine" steplessly adjusted. Thereto the "fine" ‘potentiometer is appropriately 
brought in central position, while with the "rough" potentiometer the correct point is searched 


and with the "fine" potentiometer readjusted. Also on the plate mounted is a high frequency 
power driver. 


0.7 Description of the frequency counter (experimentation kit) 


With the frequency counter also a period measurement or an event counting can be made apart 
from the frequency measurement. Thereto the jumper 1 and 2 must be set accordingly. The 
function-table is imprinted on the plate. Also the gate time is selectable with the jumpers 3 to 5. 


0.8 Safety instructions 


The entire arrangement is operated by the enclosed low-voltage wall power supply with test 
seal (respectively batteries) and thus with a low and harmless operating voltage. A danger of 
an electric shock is therefore impossible with the original kit (and the provided wall power 
supply). Nevertheless it is to be made certain that short-circuits (eg. by metallic objects or 
lines) on the plates are avoided. This can entail the overheating of components or the 
destruction of the device. Besides no liability for damage of any kind is assumed, which was 
caused due to inappropriate treatment and/or use and/or the use of other respectively additional 
components, not contained in the kit and their combination with the kit! 


3. 
Experiments with scalar wave transmission 


19 experiment, subject: Energy transfer 


11 Experimentator: Prof. Dr.-Ing. Konstantin Meyl 


1.2 Place and date: — D-78112 St. Georgen, 21st of June 2000 


13 To the status of physics of electromagnetic waves (according to Heinrich Hertz) 


It is a physical law, after which the field strength of waves according to Hertz (radio 
communication and radio waves) decreases with the square of the distance. If the distance 
between transmitters and receivers is doubled, then thereby the power of the receiver decreases 
to a quarter, 


14 Expectation according to the scalar wave theory by Konstantin Meyl 


The wave equation says that beside the wave according to Hertz still another further wave, the 
scalar wave, must exist. In contrast to the wave according to Hertz, the scalar wave spreads not 
with constant speed, and also not evenly in all directions. Only a middle velocity of 
propagation can be indicated, which can deviate from light speed substantially. A scalar wave 
aligns itself with the receiver, were the streamlines of the field bundles themselves again. 
Without dispersion the received power in case of resonance should correspond approximately 
to the sent power. Therefore it should be possible to transmit both: information and energy. 


1.5 Experimental setup 


For carrying out the experiment each 
spherical electrode is installed over а 
pancake coil, as the three legs are tucked into 
the three holes in the plate and the wire down 
hanging in the centre is connected with the 
centre of the pancake coil. (Fig. 2) 


ig.4: Installation of the spherical electrode 
above the pancake coil 


Now the waveform generator must be attached with the help of two short circuiting plugs to the 
couple coil of the pancake coil. These coil works as transmitter in this system. Now the 
connection of the provided wall power supply is put into the socket designated for it on the 
waveform generator plate and connected with а 230V wall outlet. The red control lamp signals 
that voltage is impressed on the plate and that the generator is working. 


wall power supply waveform generator 2 pancake coils with attached electrodes 
Fig. 5: Connection of the waveform generator to one of the two pancake coils. 


The other pancake coil with mounted spherical electrode is used as receiver and loaded with the 
light emitting diodes. The jumper must be put both on the transmitter, and on the receiver on 
position LED. The distance between transmitter and receiver should be selected first 
consciously quite small (approx. 50 cm). The points of grounding, that are the outside ends of 
the pancake coils, are to be connected by a laboratory cable. 6 meters black cable is designated 
for it. 


1.6 Carrying out the experiment 


It can be assumed, that the frequency controller is not in the right position first and no self- 
resonance is reached. The amplitude controller is untwisted, until the threshold voltage of the 
light emitting diodes is crossed by 2 V and the LEDs on the transmitter plate brightly shine. 

Now, the "rough frequency controller ("fine" potentiometer in central position, sine form, 
amplitude fully untwisted, frequency range: HI) is adjusted, until the on the receiver mounted 
light emitting diodes begins to shine. The power maximum is set, when the light emitting 
diodes shine brightest. The shining of the receiver diodes proves that a energy transmission 
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takes place. If the one LED should shine somewhat more brightly as the other one, then this 
signals a little unbalance of the sinusoidal supply voltage, because the positive half wave is 
used by one - and the negative half wave by the other diode. This can be during an 
asymmetrical load. 


The distance between transmitter and receiver can now be increased. The distance can be 
quadrupled for example, as the receiver is continually pulled away from the transmitter. It 
could be that now on the receiver side less or nothing at all can be recognized, which is a 
corollary of the changed resonance frequency of the system due to the larger distance. This has 
to be compensated by adjusting the controller, until an power maximum is to be observed. The 
small lamp will shine as brightly as in the experiment with the small distance, which contradicts 
the law of square declension of the received energy conditional on the larger distance. 

1.7 Interpretation of the experimental results 

According guidelines of Tesla transmitter and receiver are operated grounded. The better the 
grounding and the better the coupling over the grounding connection, the more simply it is to 
find the point of resonance. The grounding wire used within the experiment is therefore 
primarily an easement for the operator. This can be determined very fast, as a worse 
connection is tried out e.g. over the central heating, over the earthing contact of the power line 
or with a direct connection to earth outside. It can come to the fact that at such a grounding 
inadvertently still different more "receivers" (e.g. biological systems) hang, which go into 
resonance and withdraw the transmitters energy. 

This problem can be avoided by connecting the points of grounding by a cable directly. Even if 
the grounding connection should be understood as conductor, then, for a closed electric circuit, 
the other conductor is missed. That is formed in this experiment by the transmission line. The 
Shining of the small lamps proves that energy has been transmitted, 


If it would have been waves according to Hertz, only the sixteenth part of the power might have 
arrived by the quadrupled distance. (1/4) = (1/16). Whereas it can be observed that the 
received power with increasing distance does not decrease. For very large distances it might 
happen that the resonance is missed and the oscillation fades out. If several receivers go into 
resonance, it comes to an allocation of the emitted power or more distant receivers receive less 
power respectively. 
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1.8 Conclusion. 


The experiment impressively proves that it cannot concern waves, according to Hertz. The 
power transmission shown is in principle not possible with the waves, according to Herz. 
Whereas scalar waves are capable of a loss less transfer of energy, wherefore the experiment is 
to be regarded as proof for the existence of scalar waves. 


1.9 Consequences 


If a transmitter is operated openly, without a receiver that absorbs the energy, the danger exists 
that the transmitter "looks" for any receiver itself and that could be a biological system. Any 
humans, who go coincidentally into resonance, would now absorb the sent energy or a certain 
quantity of it. This is comparable with a positive pole, from which electrical flux lines emanate 
and which is searching for its negative pole. Here the electrical flux lines will end, as well if 
the distance is very large. As well known the range is theoretically infinite. In contrast to the 
example, the case of resonance concerns only swinging poles, which swing with the adjusted 
frequency constantly between plus and minus. 

As long as the power consumption by humans is not measured, an acute danger of 
electromagnetic pollution exists. Apart from the employment for medical purposes, the 
operation of scalar wave transmitters is to be rejected, which abuses humans as a receiver. It is 
to be made certain that the sent power is completely received i. e. collected and applied to a 
consumer load. 

If we reduce the amplitude of the waveform generator so far that the light emitting diodes on 
the transmitter side shine not more brightly as those on the receiver side we can be safe that no 
biological effect will arise. If more energy is transmitted, as the receiver can absorbe, further 
receivers should be switched in addition so that no vagabonding stray fields appear, which 
could be absorbed by biological systems. The optimal point is found, if during the reduction of 
the transmission amplitude, the receiver just begins to react with a reduction of the received 
energy. 


1.10 Utilities: 


Demo kit. 1 
Using the experimen- 
tation kit: pancake coil 
with middle wire length 


Fig.6: Basic set up of the wireless transfer of energy device 
(here shown with attached frequency counter from the experimentation kit) 
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2nd experiment, subject: Feedback (from receiver to transmitter) 
2.1 Experimentator: Prof. Dr.-Ing. Konstantin Meyl 
22 Place and date: D-78112 St. Georgen, 21st of June 2000 


2.3 To the status of physics of electromagnetic waves (according to Heinrich Hertz) 


Terrestrial radio stations cannot determine on their transmitted power, how many listeners they 
have. There is no feedback from the receiver to the transmitter. If the effects in the experiment 
would be caused by radio waves (thus as the waves, according to Hertz), it might not be able to 
determine at the transmitter whether a receiver is attached or not. 


24 Expectation according to the scalar wave theory by Konstantin Meyl 


Scalar waves spread not evenly but are the result of a resonance between transmitter and 
receiver. And in such a way power is only deducted, if an appropriate receiver goes into 
resonance with the transmitter. That means, that there should have to be a direct feedback from 
the receiver to the transmitter. 


25 Experimental setup 


To be able to observe possible feedback, the point of resonance must be found again first. This 
is adjusted, if on the receiver the major peak can be observed and the LED's shine most 
brightly. The experimental setup is in the first instance the same (like 15: The waveform 
generator is attached on one side over two shorting plugs to the couple coil. This teslacoil 
functions as transmitter. The cable connection is plugged at the outside end of both teslacoils 
and the waveform generator is attached to the wall power supply). After this is done the 
amplitude controller has to be fully untwisted (in the clockwise direction up to the limit stop) 
and the frequency is slowly adjusted with the frequency controller and the light emitting diodes 
at the receiver are thereby observed. If the major peak should not be able to be determined 
clearly, it is recommended to reduce the voltage with the amplitude controller. Thus the major 
peak appears no longer so bright, but can be distinguished clearly from the auxiliary peaks. 


26 Carrying out the experiment 


Alter finding the major peak, the amplitude controller is turned back so far that the light 
emitting diodes on the transmitter side do not shine any longer, while the light emitting diodes 
оп the receiver side still shine. If the cable connection is carefully unplugged, the light emitting 
diodes installed onto the transmitter side shine again. The LED's, installed on the receiver side, 
extinguish, 


27 Interpretation of experiment results 


The same effect arises, if the frequency at the waveform generator is adjusted. In this case the 
receivers LED's go out, while the LED's at the transmitter light up, because the resonance 
frequency is left and therefore no more power arrives at the receiver. 


The light emitting diodes on the transmitter side give information about the power taken off 
from any receivers. If the brightness changes if the ground wire is connected from the 
transmitter to a heating element, it can be examined whether unwanted receivers possibly exist. 
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For example if the brightness decreases, if the experimenter touches the ground wire of the 
transmitter, he is now the receiver. 


2.8 Conclusion 


There is a feedback from the receiver to the transmitter, as can be observed here. With the 
transmission of radio waves no such feedback should be determined. Only with resonance 
between transmitter and receiver, scalar waves are developed. If the transmitter is unplugged 
ог the generator frequency changes and leaves so the conditions of resonance, no more energy 
is transferred. 


2.9 Consequences 


Numerous interhuman effects are based on the principle shown in the feedback from the 
receiver to the transmitter. They are in this way for the first time physically modelled. At the 
same time it becomes clear that the as esoteric classified coherences are nothing else than scalar 
wave effects. These effects are wrongfully designated as para-science, because scalar waves 
are still unknown to the scientific world. The feedback shown in the experiment proves the 
existence of scalar waves! 


2.10 Utilities: 


Demo kit like in experiment 1. 
Using the experimentation kit: pancake coil " 


with middle wire length 


2a3- 
3rd experiment, subject: Proof of free energy 


3.1 Experimentat Prof. Dr.-Ing. Konstantin Meyl 


32 Place and date: D-78112 St. Georgen, 21st of June 2000 
33 To the status of physics of electromagnetic waves (according to Heinrich Hertz) 


It is a physical law, after which the field strength decreases with the square of the distance. As 
consequence of the law received power is generally smaller than the transmitted. The field 
strength continues to decrease quadratically with the distance, 


34 Expectation according to the scalar wave theory by Konstantin Meyl 


The transmission with scalar waves has no power attrition during transmission (quod vide 1st 
experiment), The dielectric between the two spherical electrodes is open and therefore able to 
interrelate with scalar wave fields from the environment. If such fields with appropriate 
frequency and phase position are present, efficiencies from over 100 96 are not to be excluded, 
even expectable. Finally, it concerns an open system! 


3,5 Experimental setup and carrying out the experiment 


The transmission circuit is adjusted as described in experiment 2. The LED's at the transmitter 
coil are to be out, while at the receiving coil they have to shine. Further look first for the 
resonant frequency please (receivers shines) and then the amplitude has to be accordingly 
reduced. Subsequently, with the frequency controller, check again whether it is the correct 
point. There is the possibility that the receiver lamps light up at several frequency values, but 
only at the correct value the feedback to the transmitter is so strong that the transmitter lamps 
fade out completely. 


36 Interpretation of the experimental results 


Both coils should be identical (same numbers of tums, same wire length, same couple coil). 
Thus makes sure that the inductively coupled voltage should be larger than the receiptable 
under normal conditions. As a matter of fact it is vice versa. On the receiver side values over 
the threshold voltage of the LED (2 V) are reached, while on the transmitter side they are not, 
because the LED's on the receiver side shine, whether on the transmitter side they do not. The 
load by the LED's is identical in both cases, so that the higher voltage leads compellingly to a 
higher current and a higher power. That is, it will more power be received than the transmitter 
delivers. 
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37 High frequency measurements 


If the appropriate measuring technique is available, the into the transmission coil fed high 
frequency power and the received high frequency power can be measured directly. In addition 
а short laboratory cable replaces the shorting plug between waveform generator and the 
pancake coil and the current signal is measured with current measuring pliers (for high 
frequency measurements). The jumper is brought in central position. Thus the connector 
sockets on the left side are activated, where the voltage measurement can take place. Due to 
the fact that between current and voltage a phase angle arises, the instantaneous values must be 
multiplied with one another (the Scope must support this computation!), This results in а 
likewise sinusoidal output curve with double frequency, whose average value can be consulted 
as measure for the fed power. 

The high frequency measurement on the receiver side takes place completely similarly. The 
jumper is put in central position and the voltage is measured. A resistor of 100 ohms is 
recommended as load. With the current-measuring pliers the current flowing through the load 
resistor is measured. By optimal impedance matching of the load resistance and with 
appropriate reduction of the amplitude the efficiency can be increased still further. 


38 Interpretation of the high frequency measurements 


Efficiencies of approximate 50096 are measured. An appropriate measurement with a 200 MHz 
Power measuring device is printed in the 2nd book from the book series "electromagnetic 
environmental compatibility" in chapter 19.11. A control survey took place at the technical 
university of Clausthal at the 6th of July 2000. In the Institut for electrical engineering an 
efficiency was measured with two Tektronix measuring devices, which averages 100096. For 
the large astonishment of the research workers, the received Power at the middle pancake coil 
of the experimentation kit was ten times the power, which was transmitted, 


39 Circuit analyzer measurements 


Not each Institute has the necessary equipment, in order to be able to make high frequency 
Power measurements. That applies especially to private researchers and schools. For this 
group, the third jumper position on the coil plates was designed (DC load). In this position the 
high frequency signal is applied to a bridge rectifier, and a condenser is loaded with the 
rectified voltage. On the right side of the plate are two sockets, at which DC voltage is 
impressed. It can be assumed that nearly everyone has a simple multimeter, which indicates the 
voltage level in DC position. The load resistor of 100 ohms is already on the plate, so that the 
converted power 02/100 ohm can be made directly out off the voltage measurement. 


Fig.7: DC measurement with circuit analyzer (jumper position: DC load) 


The measurement on the receiver plate is conducted in the same way. It is recommended to 
work with two circuit analyzers at the same time. Then the calibration of the favourable 
amplitude and finding the correct resonant frequency is more easily. Typical voltage levels are 
400 mV on the receiver side, while the values are at the same time on the transmitter side are 
100 mV's. (Fig. 7) 


3.10 Interpretation of test results of the DC measurements 


Naturally a simple DC measurement cannot replace a high frequency measurement, but for à 
tendency it is always good for. The current measurement is abandoned, but it can be assumed 
that а higher voltage at the same resistor will entail also а higher current (Ohm's law). If the 
DC voltage at the receiver is higher than the voltage at the transmitter, à so-called Over Unity 
effect must be present, and then the efficiency is over 100 96. An increase of the voltage 
around the factor 1.4 means already a duplication of power, since the percentage of the voltages 
is squarely responsible for the increase of power. 


3.11 Conclusion 


The transmitter modulates the surrounding field. The receiver absorbs beside the sent power 
scalar waves from the environment in the case of resonance. The transmission circuit proves 
the existence of free energy. Tesla possibly even measured that the received power continues 
to increase, if the distance to the transmitter is increased. Consistently and ambitiously he was. 
he planned a global power grid with scalar wave transmitters, which he called "Magnifying 
transmitters", For than reason Nikola Tesla is considered as the father of free energy. 
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3.12 Consequences 


Here is the chance of а new and environmental compatible form of energy revealed to the 
experimenter, which is present constantly and everywhere and only waiting to be used. 


3.13 Utilities 
Demo kit, as in the experiment No. 1 with purely optical control, or two voltmeters (DC) or 


high frequency power measuring devices. Using the experimentation kit: Coil with middle 
wire length, 
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Ath experiment, subject: Superluminal Velocity 
4.1 Experimentator: Prof. Dr.-Ing. Konstantin Meyl 
42 Place and date: D-78112 St. Georgen, 21st of June 2000 


43 To the status of physics of electromagnetic waves (according to Heinrich Hertz) 


From the equations of the field, the magnetomotive force and the induction law, Maxwell 
Calculated 150 years ago a wave, which constantly spreads with the dimension "C" which is the 
speed of light. Albert Einstein postulated, after all measurements seemed to confirm this, C as 
the highest possible and permissible signal transmission speed. As long as only the wave, 
according to Hertz is considered, which is a lateral wave and swings transversal, this 
assumption is applicable. Since only this wave component is nowadays used, it is assumed that 
anywhere in the universe the light cannot be faster as 300,000 km/s. From the unproven 
experience set an imperative became, which is raised from some scientists in misjudging the 
connections into the rank of a law. 


44 Expectation according to the scalar wave theory by Konstantin Meyl 


‘The scalar wave, as longitudinal wave, only has a middle propagation speed, for which no limit 
exists. It can be faster, even substantially faster than the light. Antitype for this experiment is 
again Nikola Tesla, who had measured already more than 100 years ago superluminal velocity 
and over that, he made fun of Einstein, who was in his eyes an unrealistic theoretician. Tesla 
had sent from his experimental transmitter in Colorado Springs a scalar wave signal around the 
earth and had determined a standing wave resonance with 12 cycles per second. He wrote that 
he could regain the node of oscillation on the ground plate in his laboratory in case of 
resonance. 

For the waves, according to Hertz, the Schumann-resonance is approx. 7.8 cycles per second. 
From the percentage of the resonance frequencies Tesla calculated the speed of the scalar wave 
emitted by him to 12/7.8 = 1,5. His wave, concludes Tesla, must therefore have spread with a 
factor 1,5 of the speed of light. 


45 Experimental setup 


The experimental setup is the same as in the last experiment. For a quantitative evaluation a 
requency counter should be attached. The connection takes place at the waveform generator at 
the sockets "sync" for the synchronisation signal and at mass (GND - ground). The frequency 
counter included in delivery of the experimentation kit is via a third connection with 5 V 
operating voltage supplied. The display shows the frequency in MHz. 


46 Carrying out the experiment 


Possibly somebody has already noticed the fact that when tuning up at the frequency controller of 
the waveform generator the light emitting diodes on the receiver plate light up several times, albeit 
with different brightness. So far only the point with maximum brightness had been evaluated. ‘The 
for scalar waves typical and in the first three experiments determined features arise here. It is 
particularly salient, that the transmission lamps fade out, while those on the receiver side light up, if 
resonance is adjusted. 

If the frequency controller is further turned to the left (amplitude controller fully untwisted), 
another setting can be found, at which the receiver lamps shine. This time the transmitter is пог 
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aware of that. The transmitter lamps continue to shine completely unaffected, what from the 
conclusion is to be drawn that this time no power is withdrawn. It has to be the wave, 
according to Hertz. For checking purposes the grounding on the transmitter coil is unplugged 
and plugged again. Whereas the receiver lamps fade out and shine, respectively. On the 
transmitter however no reaction can be recognized. The brightness of the lamps does not 
change at all. 


4.7 Interpretation of the experiment 


The missing feedback on the transmitter is an indication for radio waves, which only in close range 
can bring the receiver lamps to shine (law of the square-distance). Further indications are that at 
this point the receiver lamps do not shine more brightly than those of the transmitter and the degree 
of efficiency generally is below 100 %. If the distance to the transmitter is increased, the received 
power slowly fades out. Finally the transmitter can be put into a Faraday cage. The receiver lamps 
fade out immediately. Mostly it is sufficient to hold the hand before the receiver electrode in order 
to prevent the reception. Observations should be taken alternating at the two points of resonance, 
because particularly the direct comparison of the measured wave characteristics at the two points 
makes it clear, that with the low frequency (4-5 MHz) wave, according to Hertz is used, while with 
the high frequency (6-7 MHz) the scalar wave, according to Tesla is used. 


4,8 Conclusion 


The coil length and thus the wavelength were not changed, so that from a frequency change a 
change of the propagation speed follows directly. Both stand in direct proportionality to each 
other. If the frequency of the scalar wave is higher than those of radio waves, so that the 
frequency controller must be turned further toward the clockwise direction, then this wave is 
faster than light. 

If a frequency counter is attached, it is recommended to note the two frequencies and compute 
afterwards the percentage of the larger (longitudinal) to the lower (transversal) frequency. The 
result is undoubtful: The scalar wave signal is approximately 1.4 to 1.6 times faster, than the 
electromagnetic radio wave. (typical values with the middle coil length are: Frequency of the 
scalar wave 6.7 MHz/radio wave 4.5 MHz =1.5 C/C the scalar wave has the factor 1.5 of light 
speed). 


4.9 Consequences 
Scalar waves are modulatable and can carry information. Therefore the acceptance, that light 
speed is the highest border for signal transmission, as Einstein insisted, is to be contradicted. It 


is still the correctly accomplished experiment that is able to show the physical reality and not 
any devious assumptions of a theoretical physicist. 


4.10 Utilities 


Demo kit, like in the experiment No. 1. Using the experimentation kit: first the coil with the 
middle wire length is used. With the other two coil sets the experiments can be repeated. 
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5th experiment, subject: Ineffective Faraday cage 

5.1 Experimentator: Prof. Dr.-Ing. Konstantin Meyl 

52 Place and date: D-78112 St. Georgen, 21st of June 2000 

53 To the status of physics of electromagnetic waves (according to Heinrich Hertz) 


The Faraday cage is based on the principle that the inside of an electroconductive body remains 
field-free. It is used, in order to shield radio waves. Provided that the electromagnetic wave 
only consists of waves, according to Hertz, nothing may penetrate a Faraday cage. If the 
transmitter is outside, the inside of the cage is allegedly field-free. Is the transmitter inside the 
cage, e.g. a microwave oven, no wave should be provable outside. 


54 Expectation according to the scalar wave theory by Konstantin Meyl 


The scalar wave has characteristics, which empower it to penetrate a Faraday cage. The scalar 
wave is able to tunnel. It must be only sufficiently fast. Furthermore a resonance between 
transmitter and receiver is required. 


55 Experimental setup 


For this experiment we need a Faraday's cage, into the transmitter is to be put. For that, the 
provided metal suitcase is suitable, which is opened and placed unfold on a side. The 
transmitter is put with the attached 
spherical electrode into the suitcase 
(fig. 6). The shorting plugs are 
replaced by short laboratory cables 
in this case, which connect the 
transmitter with the waveform 
generator through the gap. We 
connect the ground on the plate with 
the connection inside the suitcase. 
The ground wire to the receiver is 
plugged from outside into the 
intended metal socket. 


The transmitter in the 
aluminium suitcases 
(frequency generator and counter externally) 
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With another variant (fig. 9 and 10) the waveform generator is also put into the suitcase. Now 
the frequency must be adjusted 
through the opened gap, which 
demands some skill. If the hand is 
withdrawn and if the suitcase is 
closed, the point of resonance may 
not adjust itself in such a manner 
that the small lamps at the receiver 
fade out again. Therefore the above 
variant is preferred. 


Fig. 9: Transmitter and frequency 
generator in the aluminum suit-case 


(problematic operation!) 


In addition, a hamster cage made of metal or a microwave oven can be used. It is advised to 
рау attention, that lattice cages possess a certain critical frequency. The higher the frequency 
and therefore shorter the wavelength of an electromagnetic wave is, the closer must the lattice 
bars of the cage lie together. The wavelength of microwaves is approximately 5 millimeters. 
That corresponds to a frequency of approx. 60 GHz, The waveform generator produces 
frequencies of 1-20 MHz, Thus at least a percentage of the wavelengths from the waveform 
generator to the microwave oven of 3000:1 is given. That means, for our experiments, a cage 
with 3000 times larger lattice spacings would actually be sufficient. Using the microwave oven 
as shielding cage, which is prooved for high frequency impermeability, our experiments with 
relatively low frequencies are on the safe side. The power plug should have been pulled and 
the oven must not be activated in any case. 


The cable connection has to be plugged into the receiver and has to be connected with the 
transmitter, wich has to be electroconductive connected to the cage (using a microwave oven 
for example, with the help of an alligator clip at metal parts). The aluminium suit-case is 
equipped with sockets on both sides. 
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5.6 Carrying out the experiment 


The amplitude controller is fully untwisted. It does not care whether the transmitter LED 
shines. Arbitrative for the success of the experiment is the fact alone whether a chance exists to 
bring the receiver LED to shine. For this purpose the frequency controller of the waveform 
generator is adjusted, till on the receiver side a maximum can be observed. 


Who has doubts, the line cord to the waveform generator can radiate any high frequency, can 
use а S-volt-battery in stead of the wall power supply , which is accommodated also in the cage. 
If the cage is closed, no more cable usher into the cage in this case. Only the cage itself is 
connected from outside with the receiving coil and from inside with the transmitter coil. Now 
the caged transmitter can swing as much as it wants. Outside of the cage nothing at all might 
arrive, according to educational books. 


5.7 Interpretation of the experiment 


If the lower frequency (the wave, according to Hertz) is adjusted, it is obviously recognizable 
that the smallest shielding leads already to the fact that the receiver lamps fade out. The higher 
frequency during a scalar wave transmission behaves substantially more resistant. A gap in the 
door ог а cable, which leads out the suitcase, is adequate for a perfect coupling. In equally the 
small lamps on the receiver plate shine within a hamster cage or with a mouse lattice almost 
unimpressed. All previous experiments can be repeated and it is incidental that a transfer of 
energy, a feedback and even an increase in output are possible. Attention is payed to, that the 
resonant frequency between transmitters and receivers is affected by the cage, which makes a 
readjusting of the frequency necessary. The cage increases the surface and thus the capacity, so 
that the resonant frequency drops on substantially lower value (typical 4 to 5 MHz using the 
middle coil). 


5.8 Conclusion 


If the Faraday cage is not too close meshed, it does not represent a considerable barrier for the 
transfer of energy. Substantially at this result is the circumstance that а signal can escape from 
the cage. So somewhat is measurable, which may not be. This experiment reveals a completely 
substantial characteristic of the scalar wave. 


5.9 Consequences 


If the Faraday cage cannot affect scalar waves, no possibility is known to shield the scalar 
component of a wave. If during tunnel experiments the waves are confronted with a barrier, 
which should be actually insurmountable and if, albeit of this fact, signals behind the tunnel are 
measured, which are besides faster, as expected, then a scalar wave is received without doubt, 
(e.g. Professor Nimtz, 2nd physical Institute of the University of Cologne) 


If architects sell their customers shielding mats against electromagnetic pollution, these mats 
shield only radio waves and no scalar waves. Which of both waves is biologically active and 
responsible for the electromagnetic pollution, has to be ascertained, 


If somebody seeks shelter from scalar wave radiation, а scalar wave receiver is recommended, 
which is in resonance with the jammer and absorbs the sent energy. Whether such a device 
actually functions, can be recognized by the fact that a measurable output is perceivable: A 
small lamp shines or a component becomes hot. 
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Fig. 10: The closed aluminium suit-case with externally connected receiver 


5.10 Utilities 
Demo kit, like in experiment 1, additional the aluminium suit case as Faraday cage. 


Using the faraday cage, the experiments 1 to 4 are repeatable. 
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Refutation of the near field interpretation 


Prof. Dr.-Ing. Konstantin Meyl 


62 Place and date: D-78112 St. Georgen, Ist of July 2000 
63 To the status of physics of electromagnetic waves (according to Heinrich Hertz) 


For the refutation of the near field interpretation, it has to be calculated first, at which distance 
between transmitter and receiver the near field ends. This happens at 2/27. 


6.4 Expectation according to the scalar wave theory by Konstantin Meyl 


At 7 MHz it might therefore not be possible any longer, to bring a small lamp to shine, 
particularly because the near field is the scalar wave component. However, the computation of 
the near field and its range always takes place on the assumption of propagation with light 
speed. Scalar-wave can, against the doctrine, be faster. So that, according to the theory of Meyl, 
it can be expected that the transmission of energy is still possible over larger distance, 


65 Experimental setup 


The transmission circuit is set like in the experiments 1 to 3. The frequency is adjusted to the 
point of maximum luminosity of the receivers LED. The LED's on the transmitter side are 
unimportant for this experiment. 


66 Carrying out the experiment 


The connecting cable, which is designated by Tesla as "grounding", is lengthened to more than 
6 meters by an extension cord. The frequency is tracked and the maximum value has to be 
checked. 


67 Interpretation of the experiment 


It was always possible so far and the measurements will confirm it, that with distances of more 
than 6 meters the light emitting diodes on the receiver can be brought to light. Thus it has been 
shown that still outside of the near field a transfer of energy is possible. The finding of the 
maximum becomes more difficult. The longer the connection cable or the more potential 
receivers are connected (for example the heating installation or a water pipe), the rather the 
oscillation breaks away or the resonance breaks down, Then, immediately, no receipt is 
possible any longer. After such a break the distance must to be shortened, till the resonance is 
present. After than, the distance between receiver and transmitter can be extended again. 
In the course of the lecture alternative electrical engineering", students increased the distance 
1o 60 meters and made measurements, 


68 Conclusion 


As it is possible to receive the full transmitted power, even at the tenfold distance, a frequently 
mentioned argument of high frequency technology is disposed of once and for all, 

The experiment can be expanded, if necessary, with the goal of showing the standing wave 
character as proof for the existence of longitudinal waves. As long as power is consumed, the 
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lines of flux are bundled at the receiver, whereby the standing wave character is lost. It is 
therefore recommended, that no jumper is set. Only measurement-devices with very high 
resistance, an oscillograph for example, should been used to control the voltage impressed at 
the coupling coil of the receiver. If the distance between the transmitter and the receiver is 
varied, the chance to proof the standing wave character exists by locating the nodal points. 


6.9 Consequences 
The near field of an antenna is the scalar component of a wave, whereas the scalar wave, vice 
versa, is more than the near field! It is an electrical longitudinal wave, which propagates 
towards the pointer of the electrical field. 

6.10 Utilities 


Demo kit, as in the experiment No. 1. Extension cords with different length. Using the 
experimentation kit: Coil with middle wire length. 
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7. Experiments with the experimentation kit 


First only the coil with the middle wire length was used in the experimentation kit, But still 
two further coil sets are provided, on the one hand a coil with the double wire length, 
recognizable by the high number of turns, on the other hand a coil with the half wire length. 
Using these coils, the experiments 1 to 5 can be repeated. Additional harmonic wave 
experiments are possible by combining the different coils. In this case attention should be paid 
to the fact that with the number of windings also the transmission ratio of the air cored 
transformer changes. The couple coil is identical at all variants with 5 windings, It can be 
modified, if necessary, on the lower surface, whereby an abbreviation to 4 turns is possible. 


ig.11: Three pairs differently wound pancake ct 


The waveform generator is only preset at the demo kit The experimentation kit offers further 
adjustment possibilities. By turning-over the two switches form 1 and 2 to rectangle, the 
harmonic content can be significantly increased, which pulse-width is stepless adjustable. That 
can be helpful for experiments with mixed groups of coils, e.g. with a transmitter (high number 
of turns) and with two receivers (middle coil length). 


Here is the fantasy of the experimenter in demand. Please write your own protocols and arrange 
them, given in the sample. We will try to reconstruct the experiment according to your 
description, We will, as the case may be with additions, collect your protocols together with 
others. We will send those protocols in a file to all buyers, who made own protocols. With this 
measure an incentive for own experiments is given and the feedback, which is important for us, 
has been motivated. For those, who do not deliver protocols, the collecting file and additional 
instructions are purchasable. Till the completion is finished, it can take some years. About 
stock availability, contents, extent and the price we will up-to-date inform on our homepage. 
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wall po- transmitter (LED off) receiver (2 LED's are shining 
wer supply waveform generator + frequency counter documentation + aluminium suit- case. 


First Transfer Center ot 
Scalar Wave Technology 


SCALARWAVEDEVICE 


A further developing of the worlds first and very successful experimental-kit 


in a case with open work area above the Tesla-coit 


especially developed for biological-technical experiments. 


The demand of the scientific world for reproducibility of the experiments has been 
satisfied with the construction which is based on Tesla's ideas and the disposal of the 
demo-kit (8006) and the experimental-kit (1400€). Inspired by six at any time 
reproducible main experiments of the special characteristics of scalar wave transmissions 
from the book ,Scalar Wave Technology" several researchers did some further 
experimentation, mainly interested in the biological properties of the scalar wave. 
Especially these researchers demanded a specifically for their research projects improved 
type of construction, because they experienced some handling difficulties with the more 
open test arrangement. 


пей ете 


So this was the reason for developing our scalar wave 
device (Skalanwellenger&t) SWG-A. (prize: 3950 €). 
Every device is handmade and consists of two columnar 
cases, which contain the antennas and electronic. The 
built-in timer is very functional and easy to use — as the 
rest of the device. You just have to connect the two 
towers with the connection cable and plug in the power 
supply unit in order to start your experiments, 


А very special ability of the sealar wave device is the 
circular and patent Teslacoil, which is accessible from 
above. Within this area you can place substances with 
biological information directly in the field of the 
pancake coil. So that were the required specifications of 

Г] x: ‘the scalarwave-rescarchers for further experiencing of 
the biological-technical properties and their desire to 
‘modulate „biological information“ to the carrier wave. 


We ask for understanding that we will not write own experimentation guide within 
the field of biology as electronics manufacturers. We are building these devices in 
terms of our customers and would like to wish all the researchers out there many 
successful experiences with this brand new ‘Skalarwellengerat” "SWG-A" for the 
welfare of human and science. 


Maun Taam 
Of the Finst Transfer Conton off Kalan Wave Technology control panel 
timer on 
always on 
To order: www.etzs.de ; bestelhung@etzs.de ‘frequency adjustment 
Tel :+49(0)7721-1770 ; Fax:+49(0)7724-9486720 «amplitude adjustment 
ever time 1 mon) "resonance indicator 
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CHAPTER 1.4: SCALAR AND VECTOR 


Scalars 


ars are quantities which have 
jnitude without direction 


mples of scalars 


* temperature * time 
* mass * amou 
* kinetic energy * density 

* charge 


Vector 


jector is a quantity that has both 
hitude (size) and direction 


| 


; The symbol for a vector is a letter 
with an arrow over it 


Two ways to specify a vector 


sither given by 
a magnitude A, and 
| direction Ө 


given in the 


nd 


y using the Pythagorean Theor 
mM 


AF AA Ф | 

| | d y) The length of a 
vector clearly 
does not 


e direction of A can be 
stated as 
tan 0 =Ay/ 


A 
Ө —tan*(Ay / A 


Some Properties of Vectors 


` Equality of Two Vectors 


Negative of a Vector 


The negative of vector A is 8 
hed as giving the vector sum 
о value when added to А. 
gg What is, A + (- A) = 0. The vector 
Агапа -A have the same шаш 
| magnitude but are in ёрро ii 


; 4 


, directions. 
ЕЕЕ а 


Scalar Multiplication 


. - Will result in a vector В 


B=aA 
- whereby the magnitude is ch; 

but not the direction 
* Do flip the direction if a is negative 


= 0, therefore В = a 


4 А = 0, which is also know 
аба zero vector 
| 
(B +«)А=«А+ А 
— 


Vector Addition 


The addition of two ved A and B 


* put the tail-end of B at the top-end of A 
* C connects the tail-end of A to the 


top-end of B у ЖГ 


We can arrange the vectors as A E 
we like, as long as we maintain BEES 


More than two vectors? 


у 

4 p 

| ^ к 

А. 4 

d Хх, = xı + хр + x, + > 
4 


Vector Subtraction 


Rules of Vector Addition 


# commutative 
р b 


з A+B=B+A 

№ 

) и 
| 


| O- P м 
А + 
2 B 4 
А А+ 
р B 


€ 


* associative 


y 


> distributive 


Parallelogram method of addition 
(tailtotail) 


The magnitude of the resultant depen 
the relative directions of the vectors 


Unit Vectors 


a vector whose magnitude is 1 and 
ensionless 
magnitude of each unit vector equals 


unit vector pointing in the z direction 


Useful examples for the Cartesian 
it vectors [ i, j, К] 
еу point in the direction of the 


Component of a Vector in 2-D 


2 > 
sector A can be resolved into two components 


The component of A are 


‚| =А, = А 
ЯКиде of A 
A= VA? Аг 
| The direction of A 

{ап Ө = Ay / Ах 


Ө =tant (Ау / Ах) ЕЕЕ 


"The unit vector notation for the vector A 
is written 


Component of a Vector in 3-D 


E 
be resolved into three components 


си ДРЕ а 


Dot product (scalar) of two vectors 


Dot product (scalar product) 


=,0° (parallel vectors) it gets its maxim 


ТА x -B| = AB cos @па 1-j = ј:К= і; 


# the dot product is commutative 


mponents are known 


= (Aj + Aj + AK) * (Bj 


Cross product (vector) of two vectors 


The magnitude of the cross 


} | vector 


| * this vector is normal to the FI 
defined by the 


original vectors and its direction is 


Cross а (vector product) 


|A x BI = ‚ АВ sin 90czi Li = j xj = 


# the relationship between vectors i , j and К can 
be described as 


Vectors are represented by an arrow 


у 
gp х5 em 
| р € 
| i Hu 
д 


Conceptual Example 


is added to A, under what 


Under what conditions is the Tesi 
vector equal to zero? 


Example (1Dimension) 


X +X 


Example 1 (2 Dimension) 


If the magnitude of vector A and B 
are qual to 2 cm and 3 cm 
ectively , determine the 


ma jnitude and direction of the 
resultant vector, C for 

СҮЙ © 
b)2A +B 


Solution 


А + В| = = УА? + T |2A + В| = v У(2А)? + B? 
= V22 + 3? = уа? + 32 


= 3.6 ст = 5.0 с 
ctor directionThe vector directi 
=B/A tan O0 = B/ 2 


= 56.3 0 = 36.9 


Example 2 (A Vacation Trip) 


A Car travels 20.0 km due north 
andthen 35.0 km in a direction 60° 
westiof north. Find the magnitude 
1d direction of the car's resultant 


Solution 


The magnitude of R can be 
obtained using the law of cosines 
Since РЧ tfo» - 60° = 120° and 


ih 


The direction of C measured from 
the northerly direction can be 


nið 

ja 

Б, 4) 
В = 38.9» Ш 


| B 
| Therefore, the resultant displacement 
of the car is 48.2 km in direction 


38.9° west of north 


Conceptual Example 


Conceptual Example 


Ag+ B = 0, what can you say about 
components of the two vecto 


Example 1 


the sum of two vectors A and B 


\ ing in the xy plane and given b | 
А = 2.01 + 2.0} and 

2.01 - 4.0] | 

| 


SOLUTION 


Solution » 


Comparing the above expression for A 
with the general relation A = Aj + Ajj, 
we see that A,= 2.0 and A,- 2.0. 
Likewise, B,= 2.0, and B,= -4.0 

Chere fore the. Pes ани г d.9)j = 
st iA у using Eqyagion & 

Phe magnitude of C given by “ee 
С = VC + C; = V20 = 4.5 

Ехегсіѕе 4 

Find the angle 0 that C makes with the 


positive x axis Р] р | Р 


Example 


Solution 
R=d,+d,+d, 


„= (1.5 + 2.3 - 1.3)i + (3.0 - 1.4 + 
CAR 3.6 + O)k 
2.51 + 2.1] - 4.8k) ст 


That is, the resultant displacement 
has component 


В, —2:5-cm—R, = 3.1 cm E - 
-4.8 cm 4 


Its magnitude is 


= VR2+R2+4+R2 


Example - 2D [headtotail] 


Example - 2D [tailtotail] 


4 (2, 2) 


Example of 2D (subtraction) 


a 


1, 0) 


Example -2D for subtraction 


Not given the components? 


1 Cosine rule: 
rm a?-b? + c? - 2bccosA 
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Scalar Wave Detection 


Warren York 
Scalar Wave Researcher 


Originally published: ExtraOrdinary Science (Volume 1, Issue 


Oct/Nov/Dec 1989) 


WARNING: Do not attempt electrical construction on any of the equipment, coils or devices described here 
unless you are fully qualified. In some cases LETHAL voltages and charges are required. Also be 

that improper use, application and physical methods may cause psychological tramuma or permanent 
physical and neurological damage when near the vicinity of such equipment. This information is being 
provided as a point of interest to our readers... the publisher and author disclaim any responsibility in the 
use or misuse of this information. 


Introduction. 


All of this talk so far on scalar waves and scalar technology has no purpose in the scientific community until 
something can be detected, observed and duplicated. The original seedlings and thoughts which led to Lt. Col. 
Bearden's scalar theories were developed out of observation. И not by Lt. Col. Bearden himself, then by others 
from many noncorrelated paths. 


| already have given a small sample list of such observers from Nikola Tesla to the latest, Moray King. I have just 
read a newly released book by Moray entitled Tapping the Zero Point Energy. | also recommend highly for others 
Interested in scalar technology to obtain copies of Bearden’s works and books from the new release of Excalibur 
Briefings to AIDS--Biological Warfare. The two books and papers wil fil in the much needed base work оп 
understanding scalar technology and can be obtained through the High Energy Catalog. 


1 also understand that a new book is in the making which is a rebuttal entitled something along the lines of Anti- 
‘Scalar. All of this is healthy in any development process, for without pros and cons, the sorting of correct data to 
trash data cannot be accomplished. On the other hand, | would like to point out that any conclusions should be 
supported by actual tests and not just by armchair theory. 


Anybody can debate from the armchair but to have any meaning to back up their statements, one must present 
tests where one gets his or her hands dirty. That is to say that until | had reactions and observed actual 
phenomena occurring, all the theories were no more than that~just theories. This is what | hope to accomplish here 
"with these articles on scalar technology. | feel this а true new technology and deserves some serious 
consideration, 


If I had not gotten my hands dirty and followed through on athers' experiments from other observers then I would 
never have been convinced that something extraordinary was taking place. Even though my senses told me | was 
wasting my time I set out on the monotonous task of duplicating others's work and notes of observation. This is 
what | hope some of you will do and start to help unfold and unleash this hidden knowledge called scalar -- zero 
point energy ~ stress energy and even radionics. Itis true indeed that it has many names over the years, but now 
же can at least have hope of defining its true limits and abilities. 


The detection methods | will present here are not confirmed by myself or corresponding researchers as of yet due 
to development is stil in progress. In one method | can only accept the word of the researcher as to his results. 
Until | or others duplicate results it remains a possible process and approach in detection. 


My own detection came in the form of two experiments which were reproductions of another author's work based 
on this technology. When | had reproducible results | knew there was more to scalar than just theory. The process 
is now underway in developing a reliable instrument or means of detection that others can use. Up to this point. 
most of scalar observations have been uncertain and always with the person or operator being part of the circuit 
Nobody could remove the person at this point to bring scalar under true observation conditions. Due to a simple 
observation in Mr. George Meek's work in electro-voice phenomena (EVP), where my first breakthrough was. 
established, this now seems a possibility. The personal element was still included in the circuit but unlike radionics 
ог Hieronymus devices, could be reproduced by anybody once special conditions were met. A co-researcher has 
hit upon a method which was initially observed by Nikola Tesla and shows promise of another breakthrough in 
removing the personal element. 


| will now discuss my intial breakthrough to scalar detection which will help you follow my thinking on what is 
needed and just what we are looking for in scalar detection. Scalar properties are the dictating key elements in this 
approach. | will then describe a possible detection method of another researcher and finally what | feel will be a. 
unique approach with an instrument currently under construction by Mr. Russell Clift, a co-researcherlinventor, and 
myself. Do not feel you have to adhere to these techniques for they are only a guideline and starting point to spring 
from in your own approach to this subject. They are not established yet and will most likely be altered many times 
before their completion. 


pirat ` 
alai anl, 
connecting. 
Ритер Oto 

antenna C 


FM-TFDB утен Lavoor 


Mose #1 
Figure 1. System Layout for FM-TFD [Mode 1] 


‘As in all unknowns there are always unforeseen dangers involved and one should always use extreme caution and 
behave professionally in all approaches with any experimenting. Madame Сип and the XRay research is a good 
example. They paid dearly for their progress in X-Ray development with their lives. Scalar and its properties can be 
just as deadly as it is fascinating. | hope you read the seriousness in my tone for no matter how science fictionish 
scalar may sound to you now, | assure you the reality of actuality can end up staring you in the face. 


Breakthrough Event 
Several years ago a Mr. George Meek presented me with construction planes and notes to a device he called Mark 


V. [Figure 1] Mr. Meek had been researching a phenomenon better known as EVP, or electro-voice phenomena. 
[Figure 2] 


CONSTRUCTION TECHNIQUES 


mini-spiral 
antenna 
312 ANG 


FOR -FM-TFD- & -HOOP ANTENNA- 


/2" black 


= 
Е 


qeu. HOOP ANTENNA 
modulation 
input 
subminiture 
jack 


end loop #1 
Start loop #2 


Figure 2. 


Figure 2. Construction Techniques for FM TFD & Hoop Antenna 


| would like to take a second here and answer a letter from one of Extraordinary Science's subscribers printed in 
ош last issue. Mr. Jeff King from New Zealand had written to the effect if perhaps 1 could cover what relationship 
scalar technology has in reference to EVP. [Figure 3] Well here it is, for this was the first reproducible effect dealing 
with scalar energy [interference pattems] [Figure 4] that | could verify really took place. My second breakthrough 
was also in the EVP area but | will not be able to go into it at this time due to available space to cover what must be 
covered now. 


In short, Mr. Meek claimed to have a fantastic breakthrough of his own in the communications field of EVP. His 
claims were a recorded two-way conversation with another dimension. ZAP! Right here one would stop and feel 
that Mr. Meek and his researchers needed psychological help as | am sure some of you feel about me at this point. 
1 contacted Mr. Meek and he flew down to El Paso so we could talk in person. He brought me two audio tapes of 
which one surely did have what appeared two-way communication in realtime, 


Up to this point all EVP claims were after the fact type of events. That is, the voices always appeared on blank tape 
after the operator had run the tape recorder for a period of time. No audible sounds were heard during the initial 
recording, only after playback of the tape--sort of the same thing being done now with channeling, but the person is 
still part of the circuit. Not all voices were understandable or clear enough to be real voice prints or just random 
"white noise perhaps forming what almost sounds like words. In other cases, the words and even statements were 
definitely clear and of inteligent source. Well, Mr. Meek's tape went way beyond this to a two-way real ime 
conversation. 
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E 
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Figure 3. Mode 2 Communications Setup 


Fascinated by these claims | wanted to know more on how such a process worked. This is where he presented me 
with the second tape. It consisted of thirteen mixed electronic tones. No, there is no magical number in why thirteen 
tones were used only that they were needed to create interference patterns. These tones with an acoustical 
feedback and RF transmission with a Smith coil produced a unique interference pattern [scalar-RF and acoustical 
stress field] 


I followed the notes and set out to reproduce this fantastic claim. At one point in the notes was one observation 
statement: 


The system seems capable of feeding back changes in emotional states. 


Tare RECORDER 


п lanes relruced Wet Source - via donc SPEAKER 82 D 
Gee enclouiver ape Enclosure L 


Figure 4. Mode 2 Communications Interference Pattern 


| stopped there and to my amazement found the observation to be true. | was able to control an avalanche effect in 
а balanced tone of a set of acoustical and RF frequencies with only my own concentration ~ no doppler effect or 
movement or contacts to my body in any way. | taped this effect and it is available to those who wish to observe the 
level of control of an electrical circuit with shear stress energy from a human. 


This observation is equal to Nikola Tesla's observation of his plasma globe and tensing a fist. He found the plasma 
trail would rotate in relation with the tension or muscle pressure produced. I will cover this process in a moment for 
the plasma approach in construction a scalar indicator seems to be ideal due to its extreme sensitivity that up until 
пом has been the human or personal element. 


Bedini Version — Deal 


но 


Detector 


In this version of an electromagnetic scalar detector you will see that a сой is suspended in a magnetic field within 
a shielded case. [Figure 5] И is not indicated but | am sure the coil should be wound as a scalar coll. See 
"Construction of a Scalar Coil," ExtraOrdinary Science, Vo, Issue 3, page 16. The shielding is so all that known 
ЕМЕ fields will be run to ground and not affect the sensor within the case. As you know, one of the properties of 
scalar energy is that it cannot be shielded. All known EMF will be stopped from entering the case except gravity 
fields and scalar energy. 


1 am not saying that gravity fields or scalar fields are EMF, but only that the formula to each have a basic root in the 
EMF part of the spectrum. A generated scalar pulse or field will cut past the case shielding and affect the atoms of 
the scalar coil within the magnetic field which in tum will be coupled to the op amp. Any change or effect will then 
be displayed on the scope indicating a pulse or field of some kind has gotten past the system's shielding and to the 
sensor. You should see a change in the display around 6AM when the sun comes up and there is a slight gravity 
shitt. [1.2] 


FARADAY CAGE 


Bedini Version— 
Dea/Faretto Scalar Detector 


Magnet>40,000 Gauss 


CURVED SPACETIME 


Figure 5. Bedini Version of Dea/Faretto Detector 


Plasma Scalar Detector 


This is the method which is under construction by Russell СИ! and myself. At the time of this printing the 
construction is nat far enough to give any details or results as to this approach. [See Figure 6] This is based an the 
same construction of Nikola Tesla's experiment [3] Figure 7 is for experiments with various voltages and ion 
currents. Figure 8 is a simple multiplier for the AC supply shown in Figure 6. 


Plasma Scalar Detector 


Figure 6. Plasma Scalar Detector 


В 
Ed р 


Figure 7. Power Supply 


Figure 8. Voltage Multiplier 
| know I have just touched upon this subject so far but I hope I have given some of you starting points in your own 
research and findings. I will welcome any and all papers or works you may do in the scalar field and submit your 


work for publication here for others to read and gain from. Will be looking forward to your replies in the new year. 
Thank you for your interest,_WRY 
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Abstract 

demic World has always officially transformer known as 
the "Tesla Coil” with ite peculiar charact aa an electrotechni. 
device, a pure and simple "tranaformer", apparatus for produci 

lightming-liks discharges and 


ma, involving the 
and longitudinal 


pported from empirical 
ding the coil and the в 
urprising realm 


n turn а ficat 


DISCLAIMER: WARNING ! THE FOLLOWING 
ESETA ako rasta MEE тшп oF niam 
Times! Manto’ tates wo mee wie 
(enna secon a eas, ME 
Orman Ади RAYS) PLEASE NOT TRE 
pa пл peii 

ENS CL к RADIO 
ее 

HAZARD DANGER ОЕ SERIOUS AND EVEN FATAL HAZARD 
EROR IIDD RECTE HI 


1. Introduction 


t is 


ell known that J.C. Maxwell issued in 18 


s “a 


electricity в magnetism” where he presented in an elegant form the 


results of his 
he thought of quaternions!, whose cal 
not quite simple, later Heaviside and Gibbs introduced 

on, in order to "simplify" equations. It will 
remember that quaternion numbers consist in four terns, 
vectors consist only in three terms as in following exampl 


udies, writing some 20 EM equ 


a + bi + cj + dk 


У = ax + by + cz 


The two systems follow differe: lculation rules, 
former has anticommutative property, the latter 
commutative property. 


Roberto Handwerker. Longitudinal dielectric waves in a Tesla coil and quaternionic Maxwell's equations, 


ons; in the beginning 


ance the 
ntrary has 


2 


0 


ТЕЅІА 
COIL 
XMTR 
Sec. 
e = 
Pri. 
Fig.1 0200 


و سے 

Fig.l: Tesla coil Transmitter {ХМТВ) used in laboratory during tests; 
the particular design utilized in the investigation is called "Extra 
Tesla Coil", having cylindrical form and being mainly constituted by a 
primary coil (Pri.), a secondary coil (Sec.), top (bulb) 
and a high frequency-high voltage generator (G). Measures are in [mm]. 


Regarding the existence of longitudinal dielectric waves, there are 
possible explanations about why these do not appear in the well- 
помп today's Maxwell's equations, which are the fundament of modern 
electromagnetism: 

a) Today's vector notation was introduced, after the death of J.C. 
Maxwell, by Heaviside and Gibbs who "simplified" the original 
quaternionic™! notation proposed by Maxwell; therefore the actual set 
of equations would be partially incomplete, excluding longitudinal 
b) J.C. Maxwell first issi 


d his set of equations in 1865 including 
ец magnetism related phenomena which has been observed ог at least 
which he reported, that he judged to be fundamental; but N. Tesla 
discovered new dielectric induction phenomena only later, in 1892. 
Anyway, the two above possibilities doesn't exclude each other. 


2. Maxwell's equations 


(Heaviside's) commonly adopted vector notation of Maxwell's 
on in differential form is following: 


у. B=0 (Magnetic flux theorem) 


у. Е = p/e (Gauss's Law-Dielectric flux) 


V x + aB/at 


0 (Faraday's law) 
c? Y x В - @E/@t = d/e, — (ampére’s law) 
where: E 


P 
a/at 


dielectric field; 
charge densi 
time partial derivative; 


current intensity. 
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Fig.2: Two flat spiral Tesla coils or "pancake" coils: a Transmitter 
(XMIR) and a Receiver (RCVR) both connected to the ground as described 
in Tesla’s Patent n.649621 from May 1900. 


The employ of quaternions by informatics increases computer 
calculation speed and allows memory space spare up to 55%, which is a 
great advantage for instance in aerospace navigation (typically in 
inertial platforms)"; their application to Maxwell's equations 
reveals some unexpected elements. 


Starting from another point of view it would be possible to write the 
Maxwell set of equations by the quaternion notation, which even if it 
is more complicated on one hand, on the other hand it leads to some 
unexpected and striking results which in particular involve the 
prediction of the existence of longitudinal dielectric waves; this 
fact was already claimed by other Authors (for example Ignatiev С.Р. 
& Leus У.А.) and on the basis of some В.Р. Radio Frequency] 
experiments by the employ of transmitting and receiving devices with 
ball-shaped "antennas" even from others. Besides this, if the claimed 
possibility by some physics (see appendix: Arbab A. & Satti 2.19) of 
deriving Maxwell's equations from only one wave quaternion vector 
potential or: 


(io/c , А) 


where: 


D^À-gn3J , J = (icp, J) 


by respect of the Lorenz gauge will be considered as accepted, so it 
will be possible to take into account an extended result of today's 
Maxwell's vector form. This imply the existence, besides the well- 
known EM Transverse waves (T.E.M.- Transverse Electro-Magnetic), also 
of Longitudinal waves (L.M.D.- Longitudinal Magneto-Dielectric), whose 
scalar potential "o" is related to its dielectric field "E" by 
following equation: 


в-Уо 


This theoretical result was also supported from experimental 
laboratory investigation which made use of “Tesla Coils” which are, as 
it will be readily seen, not only "transformers" for high frequency 
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50 
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Fig.3: Diagram shows the relationship between energy field intensity 
and distance of the photomultiplier (type "931-A") from the XMTR Tesla 
coil as a function of current values read by quantitative measuring 
device (M); the dots shows normalised measured values whereas the 
dotted line shows the expected quadratic diminishing curve for waves 
by increasing distance (x) from the Transmitter. 


Fig.4: Small wire loop (L) series connected with two LEDs of different 
colour and slightly different sensibility was used as a "detector" for 
resonance frequency and as an auxiliary qualitative measuring device 
of the Tesla coil field intensity for tuning purposes. 


low voltage into high frequency (= HF) high voltage (= HV) or devices 
for creating spectacular lightning-like electric discharges, but are 
also a useful means to show the existence of the dielectric 
longitudinal field, which is generated by the peculiar design and 
construction of the coil itself. In fact, it will be shown the 
capability of this kind of field of transmitting electrical energy and 
not only weak signal in the surrounding medium, and to drive not only 
light bulbs and neon tubes as commonly thought, but even common DC 
electric motors under proper conditions. The investigation has been 
conducted by means of empirical observation, experiments and tests 
with the help of usual electrotechnics measuring devices as 
oscilloscope, analogic multimeter (having more “inertia” due to 
internal coil and indicator, so being less affected by fluctuations), 
small pocket AM radio receiver device, brass metal plates, copper wire 
loops with LEDs as detectors and other rather common devices to detect 
and analyse EM (= Electro-Magnetic) fields and waves: it was avoided 
the use of complicated systems according to the “keep it simple" 
philosophy also in order to make following experiments and tests fully 
replicable, which is of course the main requirement of scientific 
investigation and research. For the complete calculation reference is 
made to Arbab A. & Satti 2.1, and it will be readily shown that 
according to their work, Maxwell's equations could be simply expressed 
in the quaternionic form by the following two equations: 


1/с? à^E/2t - VE = -1/e, (Vp + 1/с° 83/8t) a 


1/c? aB/at? -У?в = p, (V x J) (2) 
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219.5: Suspended insulated metal plate (P) (dimension: 120x130mm) 
series connected to a quantitative measuring device (M) and to ground; 
the plate acts as a receiver of energy, which gives rise in the plate 
to a comparatively strong current that flows through the device into 
the ground; a vacuum tube device (V) type "931-A" was then connected 
to the measuring device (M) instead of the metal plate (P) in order to 
further analyse the electric field. 


The generic scalar field “E” was introduced and consequently also the 
current density can be written as J = V E , the following new gauge 
transformation can be considered: 


р'= р + l/c? а5/аЕ and J'-J-VyzE {3) ава (4) 


it is then noted that the scalar Я satisfies the wave equation: 


1/с? 925 /at? - V? x = - (V.J + dp/at) (5) 


Further, from the above mentioned work it would descend that the 
charge density p and the current intensity J would travel at the speed 
of light; so Maxwell's equations could be seen as a special case of 
equations (1) and (2). Then, this implies that the sı 
distribution would therefore induce a 


lar wave Я 


charge density: 


р = -1/c8£/8t (6) 


and a current intensity: 


J3-Vz т) 


even if charge р and current J were not present in a particular zone. 
This aspect could help explain for example the working principle of an 
electric condenser (capacitor), otherwise stated why metal plates 
which are separated by a dielectric non-conductive material, therefore 
not in direct contact between them, do conduct an electrical current: 
it is 


Roberto Handwerker. Longitudinal dielectric waves in a Tesla coil and quaternionic Maxwell's equations. 6 


Pis 534535. 


219.6: The two wave components present in the energy field are the 
T.E.N. Transverse Electro-Magnetic, Еш) and the LMD. ( 
Longitudinal Magneto-Dielectric, Ew) by the same propagation 
direction (x). Keeping in mind the “hydrodynamic analogy” between 
electrotechnics and fluidics, sea waves are ideally an example of both 
T.E.M. (surface waves) and of L.M.D. (deep “ésunami” pressure waves) . 


then noted that commonly alleged theories of “displacement currents” 
phenomena do not constitute a really convincing explanation, in 
particular it is not clear how an electron current could freely "pass" 
or "jump" through the dielectric according to common theories; an 
interesting hint to this is given by Steinmetz C.P." if the 
possibility is considered, that by electrostatic (i.e. dielectric) 
fields charges are not only confined on the surface of the charged 
conductors, but are even present in the surrounding space, just in a 
similar way as it happens for magnetic fields. 

This is a physical and mathematical approach and also a possible 
explanation to the question marked as "a)" in the introduction. 


3. Dielectric induction phenomena and longitudinal dielectric waves 


The second question set in the introduction and marked as "b)" 
departs from mere mathematical/physical calculation and is rather 
related to the researches and experimenta of Dr. N. Tesla, which in 
1892 observed what he often used to call "curious and striking 
phenomena" of electricity, which he described in his writings or 
during his academic lectures delivered before the Scientific 
Community^^!, and that made him practically abandon his studies on 
high frequency alternating currents and start exploring a new realm. 
The phenomena referred to have yet partially been observed for example 
in 1872 by Elihu Thomson" during a lesson at the Philadelphia High 
School, where he was a teacher. By doing a demonstration with a 
Ruhmkorff induction coil and willingly to better show the effects to 
the students sitting far from the device, he made some changes in the 
circuit obtaining, instead of the normally displayed purplish-blueish 
sparks, impressive big and white electric discharges, and metal 
objects in the room became strangely electrified and kept throwing 
sparks in the surrounding space as the device was turned on. This 
effect could have been due to a new and peculiar form of dielectric 
induction. Tesla realised a number of devices in order to better 
investigate the matter and at the end perfected his particular Coil, a 
seemingly simple device but hiding many peculiar characteristics as 
regards the transmission of energy and signal through the natural 
medium, which will not be discussed here, and last but not least, to 
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Fig.7: Neon tube (М) in the XMTR's energy field lit to its full 
brightness without any energizing wire connected to it nor other 
energy supply; a double copper wire loop (A) “antenna” series 
connected to a small DC electric motor (D) could be tilted up to an 
angle a= 90° with respect to a horizontal axis without affecting the 
energy transmission to the motor. 


investigate the existence besides of a Transverse Electro-Magnetic, of 
а Longitudinal Magneto-Dielectric field in the medium around it. It is 
convenient at this point to shortly illustrate the construction of a 
typical "Tesla transformer" by its main components 


1- The generator (HV & BF) 
2- тһе primary (coil) circuit 

3- The secondary (coil) circuit 

4- The top spherical inductance (lamp bulb / metal sphere) 


The generator is designed to provide currents of high frequency and 
high voltage to the primary circuit, which is basically constituted by 
a coil and a capacitor (which will be called here a "condenser" as 
used by Tesla time) and a spark-gap forming an oscillator; the primary 
is coupled to another coil without any iron core, on the top of which 
is another condenser, this time of spherical form, together forming 
the secondary of the transformer. The secondary coil can be connected 
or not to the ground. The above described coils with the related 
suitable generator constitute the XMIR Transmitter), whereas a 
similar device also comprising a primary and a secondary, but without 
the generator, constitutes the RCVR (- Receiver). The connection 
between the two devices can be made by a single wire, by the ground or 
by water, however here will be only discussed the XMTR with respect to 
the generation of longitudinal dielectric waves; of course the device 
emits also usual T.E.M. waves because of the solenoid form of its 
coils. It is to be noted that the capacitance on the top of the 
secondary coil has a spherical form; when the generator energizes the 
oscillator in the primary, energy transfer occurs to the secondary of 
the "transformer" by dielectric induction without the presence of any 
iron core in the coils. The energy of the primary is inducted to the 
secondary where the voltage is greatly increased to huge values 
depending from the construction parameters of the device as material, 
Components, dimensions, proportions etc., even if it can be stated 
that already a few turns of wire in the secondary coil could give rise 
to hundreds and even to millions of Volts without any difficulty as it 
should be for well-tuned Tesla Coils. The HF-HV is maximum on the top 
of secondary corresponding to the sphere capacitance/condenser (in 
this case an argon lamp bulb because of the small dimension of the 
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Fig.8: А brass metal plate (P) connected by only one wire to an 


analogic multimeter and then series to ground was used to analyse the 
field around the ХМТЕ; by rotating the plate (P) around its vertical 
axis, the received energy varied as shown in diagram of Fig.9. 


device) which together with the secondary acts as an "antenna"; it is 
useful to remember again that in Nature waves can exist in the 
transverse form, that is having direction perpendicular to the 
Propagation direction, and in the longitudinal form, that is having 
direction parallel to the propagation direction. Transverse waves are, 
as is well known, typically generated by antennas such as conducting 
dipoles or even in general by AC electrified wires, but in the present 
case in addition to the cylindrical solenoid coils (the primary and 
the secondary) also a spherical "antenna" is present which cannot emit 
transverse waves because of its form which mathematically annuls the 
Opposing components of the EM transverse waves, therefore only 
allowing the emission of longitudinal MD (Magneto-Dielectric) waves. 
As already stated, even if components of "usual" transverse EM waves 
are also present because of said cylindrical/solenoidal wire coils, 
however the latter are not the cause of the effects below described, 
which are not magnetic in their nature but dielectric. The term 
“electric field" comprises here both dielectric and magnetic fields, 
as referred to by Steinmetz": so "dielectric" will not also encompass 
the magnetic part of the EM field. According to the "hydrodynamic 
analogy" between fluidics and electrotechnics, as in the sea both 
"surface waves" and "deep tsunami waves" (which are pressure or 
compression waves) do exist, for the analogy's completeness the same 
way should be for electric waves with transverse and longitudinal 
components, otherwise the "analogy" wouldn't valid because incomplete. 


4. Transmission of energy through air and related measured values 


Tests. 


in the laboratory several test were performed to investigate the 
emission of L.M.D. waves from the Tesla coil transmitter, even if it 
was quite not a simple thing to do. 


- Qualitative measurement. 


- First a simple and "crude" but clear test was readily made by 
keeping in the hand a common neon (fluorescence) tube without any 
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Fig.9 3/21 0 П/2 v[rad] 
Fig.9: Diagram shows the relationship between the angle formed by 
the brass plate probe (P) and the propagation direction of the waves 
(versor Er): it is noted from the dotted line (a cosine function 
curve) that when y= 0 (0°) (or of course even when y= 2[| (360°)) that 
is by versor Er parallel to plate, the measured value of current "i" 
or, in other words, the energy received from the brass plate (P) was 
at its minimum, while it was at its maximum by y= [V2 (90°) and y: 
3/2 (180°) (by versor Er perpendicular to brass plate), showing that 
no transverse EM waves components play a relevant role but L.M.D. 
waves do. This shows that plate rotation around its axis in the 
vertical plane is indifferent to the vertical T.E.M. Et field, but not 
to L.M.D. Er field. 


connected energizing wires and by simply approaching it to the XMTR 
(see Fig.n.7): when the tube was moved to the Tesla coil i.e. it was 
set in its energy field, the neon tube amazingly lighted up, at first 
only faintly, until it came to its full brightness as it was moved 
closer to the coil (note that this result is very difficult if not 
impossible to achieve by magnetic fields, but not difficult at all by 
dielectric fields of well-tuned Tesla Coils). 


- second, in order to exclude any relevant action due to the presence 
of magnetic fields, a normal compass has been moved in the energy 
field of the transmitter: the compass indicator stood still, never 
showing any kind of movement; on the contrary, when it was set on a 
normal small transformer its indicator immediately started to move 
(see Fig.n.10). 


- and third, as a further qualitative "detector" of the field 
intensity of the XMTR was employed a common PVC insulated copper wire 
loop (square section: ,Sum', with wire loop diameter D= 
100mm, inductance value I=  0,001mH) series connected with two 
oppositely paralleled LEDs, by different colours (yellow and blue), 
lighting up approximately at 


Unin= 0,6 + Unax= 2V 


and having a slightly different sensibility; this detecting device was 
moved in the Tesla Coil field in the horizontal plane i.e. in an 
unfavourable position for T.E.M. waves so to detect mostly L.M.D. 
waves. It was also employed for tuning purposes as it readily and 
precisely detected the presence of resonance by voltage rise in the 
Tesla coil oscillator, therefore indicating when the intensity of the 
energy field was maximum as the LEDs were at maximum brightness. 
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Fig.10: A normal compass was set in the energy field of the Tesla 
Coil: its indicator (I) showed no movement, on the contrary when the 
compass was approached to a normal EM transformer the indicator 
immediately started to move, thus detecting a magnetic field. 


The energy field of the transmitter had not only the effect of 
lighting up neon tubes and LEDs but was used, always within the "near 
field", for energizing a small DC electric motor (D) to drive an 
electric vehicle (model) in the close range of the XMIR, which was of 
small power. The receiving antenna was constituted by a double turn of 
two coarse copper wire loops, series connected with a small electronic 
rectifying circuit and with the DC electric motor in order to 
transform the HV and HF received power into DC (rectified) low 
voltage; to prove that in the energy transmission no T.E.M. waves were 
involved, the double loop antenna was tilted from the vertical plane 
to the horizontal: the result was the same, i.e. energy transmission 
within said range from XMTR occurred by L.M.D. induction, By T.E.M. 
waves as a matter of fact, a receiving antenna must, in order to 
achieve maximum efficiency, always stand with its axis perfectly 
vertical to the ground just like the direction of (T.E.M.) vector Et. 
In the present case however, the antenna loop could without any 
Problem be tilted to the ground that is to the horizontal plane and 
Still continued to receive energy from the XMIR, proving that T.E.M. 
waves were here not mainly involved in driving the DC motor, which 
requires of course "power" and not only weak "signal" to run. 


- A common small pocket AM/FM radio receiver was used to detect В.Р. 
emitted from the Tesla Coil by moving the device away from the coil 
axis to a distance, to investigate the field of the XMTR itself, which 
generated an audible signal to about the range reported in Fig.n.3. 
So not very far from the AM-RCVR itself. 


- Quantitative measurements. 


- An iron cored inductance (C) (a cylindrical copper wire coil with a 
ferrite core and with its coil terminals connected by two wires to the 
multimeter instrument), was employed to detect the magnetic field: the 
measurements were taken by moving the inductance away from the Tesla 
coll, at first with the iron core inserted in the same coil (having 
thereby an inductance of L= 10mH), then without the iron core (thus 
having an inductance reduced to L- 6mH): the normalised results of the 
test are illustrated in diagram of Fig.3, thus showing that there was 
no difference between values measured with or without the iron core 
because relevant magnetic induction on the coil was absent, but 
evident dielectric induction was present and preponderant. 
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Fig.11: A suspended insulated brass metal plate (P) set in the energy 
field of the Tesla Coil became dielectrically charged and threw off 
sparks to approached objects, for instance to a small metal plate (B). 


- Another test with related measurements was made by connecting by a 
single wire the analogic multimeter (used as a milliamperometer) to a 
photomultiplier vacuum tube (V) type "931-A" from "R.C.A.-U.S.A" (to 
its pin n.11 - cathode); then by moving the phototube away from the 
XMTR axis, the energy field was again measured giving similar results 
(normalised values) as regards to inverse square decrease with 
distance from the coil axis, once more showing that a dielectric field 
was involved (see Fig.n.3). In addition, the phototube device was 
rotated around its three axis in different positions but this didn't 
affect the results in a relevant way. 


= Moreover, a further investigation of the energy field around the 
XMTR was made also by use of a suspended insulated metal plate made of 
brass, as well-known a non-magnetic material, which was connected in 
series by a single wire to a measuring device, in this case an 
analogic milliamperometer with a scale range of current i(t) = 0 + 100 
mA, which in turn was connected to ground. The comparison of this 
feature with the one described in Tesla's patent n.685957 of 1901, 
which illustrates an (apparent) puzzling use of a similar “insulated 
metal plate" for "utilizing radiant energy" also in association with 


other auxiliary devices, is remarkable. A measure of the 
(infinitesimal) absorbed power by the plate, i.e. received from the 
XMTR, could be made as follows with a plate dimension S - B x H 
(surface-width x height) and “у” the angle between plate and versor Ег 


dP- dv’/dR 
being В: ohmic resistance in a conductor, so 
dR- dx/dS 
where S= surface of brass plate conductor) and being: 
dV- E, соз (¥) ах 


the voltage in the infinitesimal part “dx” (being "dx" ап 
infinitesimal "depht" element) of the receiving brass plate, so its 
infinitesimal absorbed dielectric power is then a function of cosine: 
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Fig.12: A common condenser (capacitor) (K): an electric current flows 
through opposite conducting plates even when separated from a 
dielectric; the plates could be separated and moved to a comparatively 
considerable distance, however a connected impedance-meter instrument 
(M) kept reading an impedance value: the plates "felt" one another. 


and by mathematical integration it comes to the absorbed energy “A” 
from the plate itsel: 


dP- £((cos*(¥)) dx 
so it becomes: 


A 


(cos (¥) 


- At the end of the investigation a last, but not least, test was 
performed: a suspended (by a non-conducting wire) insulated small 
(about 120xl30mm as before) thin brass metal plate (P) which was set 
in the energy field of the Tesla Coil became strongly charged by 
dielectric induction from the coil: as a smaller (about 50x50mm) metal 
plate (B) was approached to the first plate (P), the (big) brass plate 
threw off sparks to the small one and even to an approached hand (see 
Fig.n.11). 


These experiments and tests could be useful to better understand the 
working principle of a common condenser: how an electrical current can 
“pass” or "jump" through the dielectric non-conducting material 
between the opposite metal plates ? According to the accepted theory, 
this would be caused by “displacement currents” on the surfaces of the 
plates. Therefore, a simple tests would made by positioning two 
parallel opposite condenser plates (square dimension: 40x40mm of very 
thin brass) with air as dielectric, each connected to one terminal of 
an impedance-meter (type "MK5540” from "Mitek"). At first the plates 
were set at a distance of Imm from one another, then these were moved 
apart to more than d= 1m but kept always connected to the impedance- 
meter: the instrument read a capacitance value of C-0,040mH for near 
plates and of C-0,012mH for far plates. Even if the distance between 
Opposite condenser plates was increased up to »1000 times, or equal to 
>25 times the plate dimension, the instrument did anyway read a value, 
so despite of distance the plates "felt" one another; according to 
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219.13: Two flat spiral "Tesla coils" or “pancake” coils connected 
through the ground; the XMTR with its (HV, HF) generator and the RCVR 
with its electric utilities: a neon tube and a DC motor. 


Steinmetz! this phenomenon could be better explained as follows: the 


dielectric field is not only confined on the surfaces of the 
conductors but is also present in the surrounding space in a similar 
way as for the magnetic field. The dielectric field issues from the 
conductors and the related lines of force pass from one conductor to 
the other (see Fig.n.12). The commonly accepted theory of the “charge 
displacement" seems here to be a rather weak explanation with respect 
to the dielectric field and related lines of force. 


5. Notes on Tesla Coil tuning 


All these test were performed in order to investigate nature and 
intensity of the energy field around the Tesla coil, which was 
stronger when resonance in the device was present or, in other words, 
when the coil was "well-tuned". 


To precisely detect the main frequency "f," of the Tesla coil XMTR, a 
digital oscilloscope "GDS-820-S" series from “GW-Instek” was used and 
the related wired "probe" was placed about d= 2m from the XMTR: the 
main resonance frequency was confirmed to be f.- 2,755 MHz with another 
main frequency at f- 1,810 MHz; it is noted that the relationship 
between said main frequencies is: f. / f= 1,527 MHz = ([/2)f. As it is: 


c / f, (where c: speed of light in vacuum) 


said frequency corresponds to a wave length of A= 113,64m or to ^,/4= 
28,41m (or “quarter wave-length"), this means that the tests were 
performed in the so-called "near field”; regarding this aspect it 
Could be objected that it would invalidate the experiment but, on the 
contrary, just by keeping the distance "d" from the XMTR much smaller 
than a quarter wave-length "A/4", the T.E.M. components of the wave 
had less possibility of influencing the test, thus allowing the L.M.D. 
components to mainly play. 
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Fig.l4: Light streams, brushes and discharge effects in Tesla coil's 
lamp bulbs (secondary top capacitance); picture shows streams as a). 


6. Streams, brushes, discharges and effects in T 


а Coil's lamp bulbs 


Beyond scientific investigation, well-tuned Tesla Coils shows 
curious effects: beautiful light “streams” or “brushes” are emitted 
when the secondary coil top capacitance is a lamp bulb instead of a 
metal sphere, for example an argon gas bulb"'; when the coil is 
running, depending of the driving generator employed, strange light 
streams fill the bulb itself varying very much in the form with the 
coil design and also with voltage, frequency and a number of other 
parameters. For instance, the streams filling the bulb of the Extra 
Tesla Coils used by the present investigation looks more like "plasma" 
effects and have different colours among which mainly yellow, orange 
pink and violet. When the two Tesla Coils (XMTR and RCVR) are 
connected through only one wire or through the earth conductor (or 
even water) and they are well-tuned, they both show streams in their 
own bulbs. These coils really "communicate" with one another as it is 
fairly clear by just approaching a hand to the XMTR bulb: if its 
streams become weaker, on the contrary the streams in the RCVR bulb 
become stronger and vice-versa. It is not here a mere question of wave 
"transmission" from the XMTR to the RCVR as it happens for usual 
T.E.M. radio broadcasting, whereby the transmitter cannot be 
influenced in any way from the receiver, but a peculiar energy 
interaction between the two Tesla coils occurs, as true “conduction” 
phenomena were involved. Moreover, the movement of the streams is 
peculiar, as these sometimes even show at first a rotation around 
their axis, then they stop rotating and tend to establish a rather 
stable “flux” pattern issuing from the lamp filament to the glass 
b, depending of the adjusting of several parameters, and is also 
due to electrostatic or dielectric action according to the definition 
given by C.P.Steinmetz!; as before stated, the brushes or streams may 
change very much even in their "nature", from smooth and widening 
"plasma" flux spreading to the bulb (see Fig.n.l4.a) to soon become а 
violent electric discharge (see Fig.n.14.b) when an object is moved 
close to the bulb. By higher pressures in the Tesla coil, the streams 
can turn into brushes of even strong discharge of blue, purple or of 
other colours (see Fig.n.l4.c). These remarkable features should be 
closer investigated, as the sphere capacitance also emits L.M.D 
waves, which as already stated are dielectric. Fig.n.15 shows two 
energized flat spiral "pancake" Tesla coils with streams in their top 
capacitance lamp bulbs; on left is the RCVR drives a small DC motor 
with a green LED connected to show it works by energy transmission’ 
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Fig.15: Two energized flat spiral or “pancake” Tesla coil showing 
streams in the top spherical capacitance lamp bulbs. 


By adjusting some parameters in the Tesla coil, curious effect of 
repulsion and attraction were then observed: if a hand was 
approached to the lamp bulb, under certain conditions, a kind of 
“pressure” was felt by the hand; on the contrary, if a small suspended 
metal strip was approached to the same bulb, the conducting material 
was attracted to it. This effects are probably due to dielectric 
(electrostatic) action. 


7. Conclusion 


As expected, because of the comparatively moderated main resonance 
frequency of the Tesla coil (XMTR) itself, a limited aerial wave 
irradiation was obtained; the coil was in fact originally mainly 
designed for other purposes and not specifically to "transmit" energy 
through the air irradiating the surrounding medium with waves. Of 
course, a different design and construction with an eventual increase 
to higher levels of the main resonator's frequency would cause even a 
bigger amount of radiated energy in the air and a stronger energy 
field which however was not, as said, the aim of Nikola Tesla's 
project, whose ultimate target seemed rather to be the wireless 
transmission of energy through the earth/ground (see also his 
агііс1е 1). In any case it is useful to remember that any scientific 
theory is valid as long as it will not be contradicted by empirical 
observation, experiment or research, and this must be true even for 
Tesla's "Wireless System". 


The above experiments, tests and measurements performed with the 
"Extra Tesla Coil" XMPR together with other devices clearly showed 
that a number of "anomalous" EM phenomena did occur, indicating that a 
strong dielectric energy field was present around the coil itself, 
which could be ascribed to the action of L.M.D. waves rather than to 
T.E.M. waves. Not surprisingly these empirical results could, 
according to other Authors, be supported from a physics and 
mathematical point of view by the introduction, instead of today's 
(Heaviside) vector form, of the (original) quaternionic form of 
Maxwell's EM equations which, as could be clearly seen, do predict the 
possibility of the existence of scalar dielectric fields and of 
longitudinal dielectric waves besides the well-known transverse EM 
waves. 
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From the illustrated theory it descends that the scalar field "E" has 
the form of an electroscalar wave, which does no work to move free 
charges, and which has energy flow in the propagation direction, 
however without converting EM energy into neither mechanic nor heat, 
and having no magnetic component. A curious aspect is that said “E” 
wave has the dimension unit of a magnetic field intensity, or 
otherwise stated is a kind of "magnetic scalar". 


Further scientific investigation and research is required and 
welcome, and the position of the Academic World who still excludes the 
existence of L.M.D. waves has to be supported by proves as it has, at 
the moment, neither theoretical nor experimental fundament. 
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U or V : tension [Volt] 
т: current [A] 
в : power IW] 


F + force [N] 


angle [rad] 


E 


2 ПЕ [rad/s] 
А : wave length [m] 

x : distance [n] 

c: 1/ V(t.) speed of light in vacuum [m/s] 
v + speed [m/s] 

9 : scalar potential [V/n'] 

А : vector potential [A/m'] 

E : scalar wave [H] 


Е : dielectric field [V/m] 


magnetic field [A/n] 


charge density [As/m'] 


J + current intensity [A/m] 


dielectric constant in vacuum [As/Vm] 
ps : magnetic permeability constant [Vs/Am] 
є : dielectric constant [As/Vm] 

Ы + magnetic permeability constant [Vs/Am] 
4/at + time partial derivative 

d/dt : time derivative 

d/dx : space derivative 

У: Nabla operator 

A : quaternionic vector potential 

E : quaternionic D'Alembertian operator 
(The beld notation represents a vector). 
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Scalar waves 


Theory and Experiments 


by: 
Prof. Dr.-Ing. Konstantin Meyl 


Introduction 


It will be shown that scalar waves, normally remaining unnoticed, are very 
interesting in practical use for information and energy technology for reason of 
their special attributes. The mathematical and physical derivations are supported by 
practical experiments. The demonstration will show: 


the wireless transmission of electrical energy, 

the reaction of the receiver to the transmitter, 

free energy with an over-unity-effect of about 3, 

transmission of scalar waves with 1.5 times the speed of light, 
the inefficiency of a Faraday cage to shield scalar waves. 


прыме 


Tesla radiation 


Here is shown extraordinary science, five experiments, which are incompatible 
with textbook physics. Following my short lecture I will present you ће 
transmission of longitudinal electric waves. 


It is a historical experiment, because already 100 years ago the famous 
experimental physicist Nikola Tesla has measured the same wave properties, as me. 
From him stems a patent concerning the wireless transmission of energy (1900)'. 
Since he also had to find out that at the receiver arrives very much more energy, 
than the transmitter takes up, he spoke of a „Magnifying Transmitter", 

By the effect back on the transmitter Tesla sees, if he has found the resonance of 
the earth and that lies according to his measurement at 12 Hz. Since the Schumann 
resonance of a wave, which goes with the speed of light, however lies at 7.8 Hz, 
Tesla comes to the conclusion, that his wave has 1.5 times the speed of light”. 


E 


As founder of the diathermy Tesla already has pointed to the biological 
effectiveness and to the possible use in medicine. The diathermy of today has 
nothing to do with the Tesla radiation; it uses the wrong wave and as a consequence 
hardly has a medical importance. 


The discovery of the Tesla radiation is denied and isn’t mentioned in the textbooks 
anymore. For that there are two reasons: 

1. No highschool ever has rebuilt а „Magnifying Transmitter“. The technology 
simply was too costly and too expensive. In that way the results have not been 
reproduced, as it is imperative for an acknowledgement. I have solved this problem 
by the use of modern electronics, by replacing the spark gap generator with a 
function generator and the operation with high-tension with 2-4 Volts low-tension. 
I sell the experiment as а demonstration-set so that it is reproduced as often as 
possible. It fits in a case and has been sold more than 100 times. Some universities 
already could confirm the effects. The measured degrees of effectiveness lie 
between 140 and 1000 percent. 


2. The other reason, why this important discovery could fall into oblivion, is to be 
seen in the missing of a suitable field description. The Maxwell equations in any 
case only describe transverse waves, for which the field pointers oscillate 
perpendicular to the direction of propagation. 


Figure 1: The vectorial part of the wave equation (derived from the Maxwell 
equations) 


Wave equation 

By using the Laplace operator the well-known wave equation, according to the 
rules of vector analysis, can be taken apart in two parts: in the vectorial part (rot rot 
E), which results from the Maxwell equations and in a scalar part (grad div E), 
according to which the divergence of a field pointer is a scalar. We have to ask 
ourselves, which properties has this wave part, which founds a scalar wave? 


plasma wa 


Figure 2: The scalar part of the wave equation describes longitudinal electric 
waves (derivation of plasma waves). 


If we derive the field vector from a scalar potential o, then this approach 
immediately leads to an inhomogeneous wave equation, which is called plasma 
wave. Solutions are known, like the electron plasma waves, which are longitudinal 
oscillations of the electron density (Langmuir waves). 


Vortex model 


The Tesla experiment and my historical rebuild however show more. Such 
longitudinal waves obviously exist even without plasma in the air and even in 
vacuum. The question thus is asked, what the divergence E describes in this case? 
How is the impulse passed on, so that a longitudinal standing wave can form? How 
should a shock wave come about, if there are no particles which can push each 
other? 

T have solved this question, by extending Maxwell’s field theory for vortices of the 
electric field. These so-called potential vortices are able to form structure and they 
propagate in space for reason of their particle nature as a longitudinal shock wave. 
The model concept bases on the ring vortex model of Hermann von Helmholtz, 
which Lord Kelvin did make popular. In my books? the mathematical and physical 
derivation is described. 


In spite of the field theoretical set of difficulties every physicist at first will seek for 
а conventional explanation. He will try two approaches: 


Resonant circuit interpretation 

Tesla had presented his experiment among others to Lord Kelvin and he already 
100 years ago has spoken of a vortex transmission. In the opinion of Kelvin it 
however by no means concerns a wave but radiation. He had recognized clearly, 
that every radio technical interpretation had to fail, because alone the course of the 
field lines is a completely different one. 


It presents itself to assume a resonant circuit, consisting of a capacitor and an 
inductance. 


1. closed resonant circuit 
_ capacitor 


resonance 
frequency: 


capacity C 


1 inductance L 


2nVLC 


— secondary coil 
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3. resonant circuit with open capacitor 
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Figure 3: Interpretation as an open resonant circuit 


If both electrodes of the capacitor are pulled apart, then between both is stretching 
an electric field. The field lines start at one sphere, the transmitter, and they bundle 
up again at the receiver. In that way a higher degree of effectiveness and a very 
tight coupling can be expected. In this manner without doubt some of the effects 
can be explained, but not all. 


The inductance is split up in two air transformers, which are wound completely 
identical. If a fed in sinusoidal tension voltage is transformed up in the transmitter, 
then it is again transformed down at the receiver. The output voltage should be 
smaller or at maximum equal the input voltage — but it is substantially bigger! 

There can be drawn and calculated an alternative wiring diagram, but in no case the 
measurable result comes out, that light-emitting diodes at the receiver glow brightly 
(U>2Volt), whereas at the same time the corresponding light-emitting diodes at the 
transmitter go out (U<2Volt)! To check this both coils are exchanged. 


The measured degree of effectiveness lies despite the exchange at 1000 percent. If 
the law of conservation of energy should not be violated, then only one 
interpretation is left: The open capacitor withdraws field energy from its 
environment. Without consideration of this circumstance does the error deviation of 
every conventional mode! calculation lie at more than 90 percent. There one rather 
should do without the calculation. 


It will concern oscillating fields, because the spherical electrodes are changing in 
polarity with a frequency of approx. 7 MHz. They are operated in resonance. The 
condition for resonance reads: identical frequency and opposite phase. The 
transmitter obviously modulates the field in its environment, while the receiver 
collects everything what fulfils the condition for resonance. 


Also in the open question for the transmission velocity of the signal the resonant 
circuit interpretation fails. But the HF-technician still has another explanation at the 
tip of his tongue: 


Near field interpretation 
In the near field of an antenna effects are measured, which on the one hand go as 
inexplicable, because they evade the normally used field theory, which on the other 
hand come the by me shown scalar wave effects very close. Everyone knows a 
practical application: e.g. at the entrance of department stores, where the customer 
has to go through in between of scalar wave detectors. 


In my experiment the transmitter is situated in the mysterious near zone. Also Tesla 
always worked in the near zone. But who asks for the reasons, will discover that the 
near field effect is nothing else but the scalar wave part of the wave equation. My 
explanation goes as follows: 


The charge carriers which oscillate with high-frequency in an antenna rod form 
longitudinal standing waves. As a result also the fields in the near zone of a 
Hertzian dipole are longitudinal scalar wave fields. The picture shows clearly how 
vortices are forming and how they come off the dipole. 


fav) 
) 
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Figure 4: The coming off of the electric field lines of the dipole. 


\ 


Like for the charge carriers in the antenna rod the phase angle between current and 
tension voltage amounts to 90 degrees, occur in the near field also the electric and 
the magnetic field phase shifted for 90 degrees. In the far field however the phase 
angle is zero. In my interpretation the vortices are breaking up, they decay, and 
transverse radio waves are formed. 


Vortex interpretation 

The vortex decay however depends on the velocity of propagation. Calculated at 
the speed of light the vortices already have decayed within half the wavelength. 
The faster the velocity, the more stable they get, to remain stable above 1.6 times 
the velocity. These very fast vortices contract in the dimensions. They now can 
tunnel. Therefore speed faster than light occurs at the tunnel effect. Therefore no 
Faraday cage is able to shield fast vortices. 


Since these field vortices with particle nature following the high-frequency 
oscillation permanently change their polarity from positive to negative and back, 
they don't have a charge on the average over time. As a result they almost 
unhindered penetrate solids. Particles with this property are called neutrinos in 
physics. The field energy which is collected in my experiment, according to that 
stems from the neutrino radiation which surrounds us. Because the source of this 
radiation, all the same if the origin is artificial or natural, is far away of my 
receiver, every attempt of a near field interpretation goes wrong. After all does the 
transmitter installed in the near field zone supply less than 10% of the received 
power. The 90% however, which it concerns here, cannot stem from the near field 
zone! 


Experiment 

At the function generator I adjust frequency and amplitude of the sinusoidal signal, 
with which the transmitter is operated. At the frequency regulator I turn so long, till 
the light-emitting diodes at the receiver glow brightly, whereas those at the 
transmitter go out. Now an energy transmission takes place. 


If the amplitude is reduced so far, till it is guaranteed that no surplus energy is 
radiated, then in addition a gain of energy takes place by energy amplification. 


If I take down the receiver by pulling out the earthing, then the lighting up of the 
LEDs signals the mentioned effect back on the transmitter. The transmitter thus 
feels, if its signal is received. 


The self-resonance of the Tesla coils, according to the frequency counter, lies at 7 
MHz. Now the frequency is ran down and see there, at approx. 4.7 MHz the 
receiver again glows, but less bright, easily shieldable and without discernible 
effect back on the transmitter. Now we unambiguously are dealing with the 
transmission of the Hertzian part and that goes with the speed of light. Since the 
wavelength was not changed, does the proportion of the frequencies determine the 


proportion of the velocities of propagation, The scalar wave according to that goes 
with (7/4,7=) 1.5 times the speed of light! 


If I put the transmitter into the aluminium case and close the door, then nothing 
should arrive at the receiver. Expert laboratories for electromagnetic compatibility 
in this case indeed cannot detect anything and that, although in spite of that the 
receiver lamps glow! By turning of the receiver coil it can be verified that an 
electric and not a magnetic coupling is present although the Faraday cage should 
shield electric fields. The scalar wave obviously overcomes the cage with a speed 
faster than light, by tunnelling! 
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Scalar and vectors 


Scalar quantities are quantities with magnitude only 
Vector quantities are quantities with both magnitude and direction 


Scalar quantity Vector quantity 
Distance (d) Displacement (5) 
Speed (V) Velocity (у). angular velocity (@) 
ime (0 Acceleration (a) 
mperature (0) Force (F) 
Energy (EYwork (W) Momentum (p) 
Power (P) Weight (W) 
Mass (m) Moment or Torque (T) 
Density (p) Gravitational field strength (g) 
Volume (V) Electric field strength (E) 
Pressure (p) Magnetic field strength or flux density (B) 
Electric charge (0) Electric current (1) 


Parallelogram rule: The resultant R is the diagonal of the parallelogram drawn from the point at 
which the two vectors act. 


= 
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Cellular Communication by Magnetic Scalar Waves 


Konstantin Meyl 
Faculty of Computer and Electrical Engineering, Furtwangen University, Germany 


Abstract— The DNA generates a longitudinal wave which propagates within the magnetic field 
vector. Computed frequencies from DNA structure agree with bio photon radiation freq 

as predicted, Optimization of efficiency is done by minimizing the conduction loses which leads 
to the double helix structure of DNA. The vortex model of the magnetic scalar wave not only 
covers the many observed structures within the nucleus but also introduces the reader to the 
hyperboloid channels in the matrix as two cells are then found to comnnunieate with each other 
Physical results were revealed in 1990 which form the theoretical basis of the essential component 
of a potential vortex sealar wave, An extended field theory approach has been known since 2000 
following the discovery of magnetic monopoles, For the first time magnetie scalar wave theory best 
explains the physical basis of Hfe not only from the biologieal discipline of science understanding 
only. And for the first time this interdisciplinary theory and provides а new understanding of 
cellular functions that are explained such theory depicting the complex relationships of nature, 
The characteristics of the potential vortex are decisive, Now using the concentration effect, my 
thoory provides a cellular miniaturization view down to a few nanometers. This theory for the first 
time allows a better understanding of the outrageously high information density in the nucleus. 
Magnetic scalar wave theory explains how the dual base pair-stored information of the genetic 
сойо is formed. The process of converting electrical modulation into “piggyback” information 
that transfers or is send from the cell nucleus to another cell is a revolutionary theory. Information 
transferred at the receiving end during the reverse process takes place involving a change in the 
physical and chemical cellular structure. The energy required to power the chemical process, is 
now understood by the extended feld theory to come from the magnetic scalar wave itself. 


1. INTRODUCTION 


When two cells comnmnicate with each other, one transmitting the read information and writing it 
to the other cell, we must ask how the read and write process works, and how genetic information 
is physically transported from cell to cell from a technical view point (4, 8, 14, 19]? 

Hydrogen-bonds hold together through Coulomb forces electrically polarized base pairs in a 
DNA strand. To gain access to this polarization, the hydrogen-bonds must be separated, requiring 
radial outward electric field lines or, as I call it, a vortex field. Since the magnetic field vector 
is perpendicular to the electric vertical field, a resulting axial direction to the DNA strand is a 
logical consequence. The motion of the vortex field in the direction of the magnetic field results in 
а longitudinal wave forming a so-called magnetic scalar wave (Fig. 1). 

"The superbly researched biochemistry of the cell nuclei describes the direction that must be 
investigated" [12]. "The coding regions in the DNA strand, the genes, make up only а fraction 
of the total amount of DNA. The stretches that flank the coding regions are called “introns” and 
consist of non-coding DNA. Introns were looked upon as junk in the early days. Today, biologists 
and geneticists believe that this non-coding DNA may be essential in order to expose the coding 
regions and to regulate how the genes are expressed” (taken from Fredholm, L., science 2003) [5] 
Further research will reveal other important functions pertaining to introns. 


Figure 1: The distribution of the electrie feld (E) and of the magnetic flux density (B) in the double helix. 
w = speed of the DNA wave (140.000 km/s); e = speed of light (= 300,000 km/s); (= speed of the vortex). 
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“The superbly researched biochemistry of the cell nuclei describes the direction that must be 
investigated” [12]. “The coding regions in the DNA strand, the genes, make up only a fraction 
of the total amount of DNA. The stretches that flank the coding regions are called “introns” and 
consist of non-coding DNA. Introns were looked upon as junk in the early days. Today, biologists 
and geneticists believe that this non-coding DNA may be essential in order to expose the coding. 
regions and to regulate how the genes are expressed” (taken from Fredholm, L., science 2003) [5] 
Further research will reveal other important functions pertaining to introns. 


2. THE ELECTRIC FIELD OF THE FOUR BASES 


As we know, the DNA is wound into a double helix with a right-handed rotation (type А or 
B). The two polynucleotide strands are of opposite polarity. Between the bases hydrogen-bond 
are formed, whereas adenine always pairs with thymine and guanine always pairs with cytosine. 
(Karp, С. 2005) [9]. These represent the code or character set of the genetic information. A 
chemist distinguishes the four bases on the basis of their structure; however, a physicist on the 
basis of different charges. Although the electric charges are very low, the electric field strengths, 
measured in volts per meter, may be very high at such small distances. 

While inactive the hydrogen-bonds follow the field strength and neutralize the electric charges 
of the base pairs. The DNA behaves outwardly neutral and conversely is not interfered with 
by external electric fields. Only during the writing process are the hydrogen-bonds temporarily 
removed and the base pairs separated, allowing the sequence of exposed charges to be read. This 
process requires a higher electric field strength. The magnet r wave (Fig. 1) can, for example, 
provide the required voltage. Incidentally, this is the only type of wave in which the field vector of 
the electric field points radially outward as a prerequisite for interaction with the electric charge of 
the bases. As a result, a modulation occurs, which is carried by the wave. 


3, THE CIRCULARLY POLARIZED DOUBLE HELIX 


‘The referenced longitudinal wave propagate in the direction of the magnetic field vector. Magnetic 
forces are formed between the field vortices and are responsible for the emergence of wave nodes 
and also are responsible for the propagation of the wave. Because of the helical structure of the 
vortex field, the field lines are open and not closed. They wind the screw forward compared to a 
circularly polarized wave (Fig. 2) 

The vortex velocity, which is at the speed of light с, screws along the outer line in a forward 
direction. Because the resulting path is more than twice as long, the propagation of this field 
formation in the z-axis direction and results in a longitudinal wave propagating at 140,000 km/s. 
‘This is a result of the geometric dimensions (Karp, G., 2005, p. 508 and Jaenicke, L., Eds. 
1998) [7,9] on the one hand and the diameter of the helix of 2nm on the other as well as the path 
length of 34 nm measured in x-axis direction over a full helical turn (Fig. 1). 


4, THE WAVELENGTH OF THE DNA-WAVE 


‘The next step is to determine the frequency and wavelength in the current direction of the magnetic 
field vectors and with it the modulated wave. Valuable information can be observed by the tendency 
of the helix to form a coil with two turns of globular proteins called histones. 

It becomes obvious that this corresponds to two turns of a half-period. Thus, the transition 
from one histone to the next always occurs in a wave node, corresponding to half of the wavelength, 
Ifa coil produces the positive half-wave, then the neighboring coil is responsible for the negative 
half-wave and vice versa. The alternating winding direction from one coil to the next confirms 
the correctness of this assumption. 

The length of the DNA strand of both windings can be determined in two ways. For the 
ucleosome core particle, consisting of the coil body (histones) and the wrapped around DNA 
iolecule, an average coil diameter of 10nm is established (Karp, С. 2005) |9). The molecular 
length of one turn in the middle of the DNA strand is therefore (т © 10)nm and the wavelength at 
4 turns distributed to 2 histones is: Apa = 126 nm. 

Quoted values in literature differ sometimes, which is explained by the relevant condensation de- 
gree of the molecule. An error analysis would help narrow down the possible fluctuation range. Us- 
ing published data and observations using x-ray structure analysis valuable information (Lewin, B., 
p. 421, 1990) [10] can be obtained to estimate the range of the tolerance band. In the second cal 
culation method the base pairs are simply counted. 
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Figure 2: Left-cireularly polarized wave. Figure 3: The open and “unpacked” structure of 
а DNA-strand with a given winding direction (АЕ 
berts, В. etal. The Cell, p. 343). 


А nucleosome has 146 bp (base pairs) and takes slightly less than 1.8 turns, while one full turn 
has 83 bp, and two turns have 160 bp. Even more base pairs are required for the transition from 
a “bobbin” to the next, but sadly there is no reliable data. The high packing density within a 
condensed chromatin makes it difficult to count the fibers (Fig. 3). In an open and uncondensed 
fiber 200 bp's are counted (Alberts, B. et al., The Cell, p. 343) [2] 

The assent of the helix along its central axis is 0.332 nm per base pair (Sinden, R. 1994) [18] 
Multiplied by the mmber of base pairs, which depend on the degree of condensation a maximum 
‘and minimum wavelength is obtained: 


Хома (вах) = 200 bp - 2۰0.332 = 1328nm and Apya (min) = 180 bp -2- 0.382 = 119.5nm 


or referencing as a range: 
Арха = 126 nm + nm 


n speed upya and wavelength Apra 


turn determines the frequency of the DNA- 


Јоха = vpva/Apna = 140 - 105/126 . 109 
Тоха = (111 £0.06) 10 Hz (= UV-mdiation) 


at ¢/2.14 = 140-105 


ls, as the average speed of the DNA-wave. 
5. EVALUATION 


‘The values determined here are primarily for the B-DNA. An especially important result in accor- 
dance with the metrological experience is shown in the table above. It describes the DNA-wave at 
frequencies around 101° Hz of UV radiation as is therefore а UV radiation. 

Prof. Popp speaks of bio-photons and demonstrates, using highly sensitive photo-multiplier 
tubes that cells do emit measurable extremely weak UV light. (Popp, A. F. 1987) [15-17]. Prof. 
Heine has measured tunnel structures ‘the basic substance of the extracellular matrix and 
his results correlate with the above-calculated wavelength (Heine, H. 1997) [6]. Both scientists’ 
similar results are in agreement but are argued differently. Popp has moved the cell radiation at 
126nm into the area of the speed of light, while Heine is showing that propagation velocity 
equal to the sound wave. The latter view is probably closer to reality, and is in the nature of the 
magnetic scalar wave. Longitudinal waves know no fixed propagation speed and consequently no 
fixed frequency. To characterize them we must also incorporate their wavelength. This wavelength. 
does not change when the wave is slowed down to lover speeds [11]. The propagation speed depends 
оп the properties of the medium that carries the longitudinal wave. 

In contrast to technical devices biological systems are using an “auto-focus” function; or in 
other words, in the presence of scalar waves cells show a tendency to go into resonance with each 
other. In this way, they draw energy and information from other cells and from the environment. 
Synehron h external or internal biological stimulators occurs. It has not escaped my 
attention that this model can also help to explain observations of epigenetics [11-13] 
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Scalar waves 


Theory and Experiments 


by: 
Prof. Dr.-Ing. Konstantin Meyl 


Introduction 


It will be shown that scalar waves, normally remaining unnoticed, are very 
interesting in practical use for information and energy technology for reason of 
their special attributes, The mathematical and physical derivations are supported by 
practical experiments. The demonstration will show 


ion of electrical energy, 
ion of the receiver to the transmitter, 

free energy with an over-unity-effect of about 5, 

on of scalar waves with 1.5 times the speed of light, 
епсу of a Faraday cage to shield scalar waves. 


wane 


Here is 
with textbook physics. Following my short lecture I will present you the 
transmission of longitudinal electric waves. 


It is a historical experiment, because already 100 years ago the famous 
experimental physicist Nikola Tesla has measured the same wave properties, as me. 
From him stems a patent concerning the wireless transmission of energy (1900)! 
Since he also had to find out that at the receiver arrives very much more energy, 
than the transmitter takes up, he spoke of a „Magnifying Transmitter". 

By the effect back on the transmitter Tesla sees, if he has found the resonance of 
the earth and that lies according to his measurement at 12 Hz. Since the Schumann 
resonance of a wave, which goes with the speed of light, however lies at 7.8 Hz, 
Tesla comes to the conclusion, that his wave has 1.5 times the speed of light. 


As founder of the diathermy Tesla already has pointed to the biological 
effectiveness and to the possible use in medicine. The diathermy of today has 
nothing to do with the Tesla radiation; it uses the wrong wave and as a consequence 
hardly has a medical importance. 


The discovery of the Tesla radiation is denied and isn't mentioned in the textbooks 
anymore. For that there are two reasons: 


1. No highschool ever has rebuilt a „Magnifying Transmitter". The technology 
imply was too costly and too expensive. In that way the results have not been 
reproduced, as it is imperative for an acknowledgement. I have solved this problem 
by the use of modern electronics, by replacing the spark gap generator with a 
function generator and the operation with high-tension with 2-4 Volts low-tension. 
I sell the experiment as a demonstration-set so that it is reproduced as often as 
possible. It fits in a case and has been sold 50 times in the last four weeks. Some 
universities already could confirm the effects. The measured degrees of 
effectiveness lie between 150 and 1000 percent. 


2. The other reason, why this important discovery could fall into oblivion, is to be 
seen in the missing of a suitable field description. The Maxwell equations in any 
case only describe transverse waves, for which the field pointers oscillate 
perpendicular to the direction of propagation. 
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Figure 1: The vectorial part of the wave equation (derived from the Maxwell 
equation: 


Wave equation 
By using the Laplace operator the well-known wave equation, according to the 
rules of vector analysis, can be taken apart in two parts: in the vectorial part (rot rot 
E), which results from the Maxwell equations and in a scalar part (grad div E), 
according to which the divergence of a field pointer is a scalar. We have to ask 
ourselves, which properties has this wave part, which founds a scalar wave? 


Wave equation: 
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plasma wave: AQ = 


ie. = longitudinal Langmuir-wave 
or: = longitudinal electric wave (vortex) 


Figure 2: The scalar part of the wave equation describes longitudinal electric 
waves (derivation of plasma waves), 


If we derive the field vector from a scalar potential Ф, then this approach 
immediately leads to an inhomogeneous wave equation, which is called plasma 
wave. Solutions are known, like the electron plasma waves, which are longitudinal 
oscillations of the electron density (Langmuir waves 


Vortex model 


The Tesla experiment and my historical rebuild however show more. Such 
longitudinal waves obviously exist even without plasma in the air and even in 
vacuum. The question thus is asked, what the divergence E describes in this case? 
How is the impulse passed on, so that a longitudinal standing wave can form? How 
should a shock wave come about, if there are no particles which can push each 
other? 

I have solved this question, by extending Maxwell’s field theory for vortices of the 
electric field. These so-called potential vortices are able to form structure and they 
propagate in space for reason of their particle nature as a longitudinal shock wave. 
The model concept bases on the ring vortex model of Hermann von Helmholtz, 
which Lord Kelvin did make popular. In my books? the mathematical and physical 
derivation is described. 


will seek for 


In spite of the field theoretical set of difficulties every physicist at fi 
a conventional explanation. He will try two approaches: 


Resonant circuit interpretation 

Tesla had presented his experiment among others to Lord Kelvin and he already 
100 years ago has spoken of a vortex transmission. In the opinion of Kelvin it 
however by no means concerns а wave but radiation. He had recognized clearly, 
that every radio technical interpretation had to fail, because alone the course of the 
field lines is a completely different one. 


It presents itself to assume a resonant circuit, consisting of a capacitor and an 
inductance. 


1. closed resonant circuit 
ie — capacitor 
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frequency: 
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! inductance L 
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2. separating the resonant circuit 


Field lines of the elec: 
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air transformer 1 
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3. resonant circuit with open capacitor 


Figure 3: Interpretation as an open resonant circuit 


If both electrodes of the capacitor are pulled apart, then between both is stretching 
an electric field. The field lines start at one sphere, the transmitter, and they bundle 
up again at the receiver. In that way a higher degree of effectiveness and a very 
tight coupling can be expected. In this manner without doubt some of the effects 
can be explained, but not all. 


The inductance is split up in two air transformers, which are wound completely 
identical. If a fed in sinusoidal tension voltage is transformed up in the transmitter, 
then it is again transformed down at the receiver. The output voltage should be 
smaller or at maximum equal the input voltage- but it is substantially bigger! 

There can be drawn and calculated an alternative wiring diagram, but in no case the 
measurable result comes out, that light-emitting diodes at the receiver glow brightly 
(U>2Volt), whereas at the same time the corresponding light-emitting diodes at the 
transmitter go out (U<2Volt)! To check this both coils are exchanged. 


The measured degree of effectiveness lies despite the exchange at more than 100 
percent. If the law of conservation of energy should not be violated, then only one 
interpretation is left: The open capacitor withdraws field energy from 
environment, Without consideration of this circumstance does the error deviation of 
every conventional model calculation lie at more than 90 percent. There one rather 
should do without the calculation. 


It will concern oscillating fields, because the spherical electrodes are changing in 
polarity with a frequency of approx. 7 MHz. They are operated in resonance. The 
condition for resonance reads: identical frequency and opposite phase. The 
transmitter obviously modulates the field in its environment, while the receiver 
collects everything wl 


Also in the open question for the transmi 
circuit interpretation fails, But the HF-technician still has another explanation at the 
tip of his tongue: 


Near field interpretation 

In the near field of an antenna effects are measured, which on the one hand go as 
inexplicable, because they evade the normally used field theory, which on the other 
hand come the by me shown scalar wave effects very close. Everyone knows a 
practical application: e.g. at the entrance of department stores, where the customer 
has to go through in between of scalar wave detectors. 


In my experiment the transmitter is situated in the mysterious near zone. Also Tesla 
always worked in the near zone. But who asks for the reasons, will discover that the 


near field effect is nothing else but the scalar wave part of the wave equation. My 
explanation goes as follows: 


The charge carriers which oscillate with high-frequency in an antenna rod form 
longitudinal standing waves. As a result also the fields in the near zone of a 
Hertzian dipole are longitudinal scalar wave fields. The picture shows clearly how 
vortices are forming and how they come off the dipole. 


Figure 4: The coming off of the electric field lines of the dipole. 


Like for the charge carriers in the antenna rod the phase angle between current and 
tension voltage amounts to 90 degrees, occur in the near field also the electric and 
the magnetic field phase shifted for 90 degrees. In the far field however the phase 
angle is zero. In my interpretation the vortices are breaking up, they decay, and 
transverse radio waves are formed. 


Vortex interpretation 


The vortex decay however depends on the velocity of propagation. Calculated at 
the speed of light the vortices already have decayed within half the wavelength. 
The faster the velocity, the more stable they get, to remain stable above 1.6 times 
the velocity. These very fast vortices contract in the dimensions. They now can 
tunnel. Therefore speed faster than light occurs at the tunnel effect. Therefore no 
Faraday cage is able to shield fast vortices. 


Since these field vortices with particle nature following the high-frequency 
scillation permanently change their polarity from positive to negative and back, 
they don't have a charge on the average over time. As a result they almost 
unhindered penetrate solids. Particles with this property are called neutrinos in 
physics. The field energy which is collected in my experiment, according to that 


stems from the neutrino radiation which surrounds us. Because the source of this 
radiation, all the same if the origin is artificial or natural, is far away of my 
receiver, every attempt of a near field interpretation goes wrong. After all does the 
transmitter installed in the near field zone supply less than 10% of the received 
power. The 90% however, which it concerns here, cannot stem from the near field 
zone! 


Experiment 
At the function generator I adjust frequency and amplitude of the sinusoidal signal, 
with which the transmitter is operated. At the frequency regulator I turn so long, ti 
the light-emitting diodes at the receiver glow brightly, whereas those at the 
transmitter go out. Now an energy transmission takes place. 


If the amplitude is reduced so far, till it is guaranteed that no surplus energy is 
radiated, then in addition a gain of energy takes place by energy amplification, 


If 1 take down the receiver by pulling out the earthing, then the lighting up of the 
LED’s signals the mentioned effect back on the transmitter. The transmitter thus 
feels, if its signal is received. 


The self-resonance of the Tesla coils, according to the frequency counter, lies at 7 
MHz. Now the frequency is ran down and see there, at approx. 4.7 MHz the 
receiver again glows, but less bright, easily shieldable and without discernible 
effect back on the transmitter. Now we unambiguously are dealing with the 
transmission of the Hertzian part and that goes with the speed of light. Since the 
wavelength was not changed, does the proportion of the frequencies determine the 
proportion of the velocities of propagation. The scalar wave according to that goes 
with (7/4.7=) 1.5 times the speed of light! 


If I put the transmitter into the aluminium case and close the door, then nothing 
should arrive at the receiver. Expert laboratories for electromagnetic compatibility 
in this case indeed cannot detect anything and that, although in spite of that the 
receiver lamps glow! By turning of the receiver coil it can be verified that an 
electric and not a magnetic coupling is present although the Faraday cage should 
shield electric fields. The scalar wave obviously overcomes the cage with a speed 
faster than light, by tunnelling! 
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Prof. Meyl detected DNA-Wave and Scalar Wave Biology 


2012-05-07 23:23 
| consider Prof. Dr. Konstantin Mey! to ba the new Tesla of our time. In his first interview for White TV he gave an overview of all his huge research on potential vorlexes, 
‘magnetic scalar waves, the unified field theory and the existence of the aether. 


Jag anser att Prof. Dr. Konstantin Meyl аг var tds nye Tesla, supersnilet. | Mayls första intervju för White TV (ра engelska) gav han en sammanfattning över hela hans gigantiska 
forskning som lat honom upptäcka att en virvel består alltid av tvê, varav den andra var okänd fr vetenskapen. Han har dópt den til potentiaivirvel. Meyl har áterupplàckt 
skalarvàgorma genom ай visa hur Tesla upptäckte den elektriska skalárvágen. Мей har sedan själv upptäckt den magnetiska skalárvàgen och det ãr den som аг biologisk relevant. 
Hela var kropp arbetar mod magnetiska skaldrvàgor. Meyl formulerade ãven den enade flteorn (Einstein misslyckades) och beviset av etem. 


Now he is explaining his research in biology. He detected that our whole body works with scalar waves, that the DNA transports information and energy with a magnetic scalar wave, 


| den har intervjun beskriver Meyl sin biologiska forskning. DNA, som är byggt som en antenn, transporterar information och energi med hjälp av magnetiska skalárvágor, 


^ Sugar-phosphate-backbone 


+—— one helical turn = 3,4 nm ———> 


The distribution of the electric field (E) and of the magnetic flux density (B) in the double helix vzs 
km/s) (= speed of the vortex) (from The International CCN Society 2011) 


peed of the DNA wave (140,000 km/s) c-speed of light (= 300,000 


that the nerves transport scalar waves, och nervema transporterar skalárvágor, 


that the nodes Ranvier detected indicate a standing, longitudinal wave = scalar wave and that bio resonance medicine (Bicom) and homeopathy use scalar waves, 


Ranviers noder indikerar en stáende vag, en longitudinal vag = skalárvág ach att bioresonans medicinen (Bicom apparaten) ach homeopati använder si 


вдох. 


This interview is extremely important for doctors, because Meyi has found the missing links in how the human body is functioning. But itis also important for teachers to understand, 
why the kids have ADHD and difficulties to learn. 


Intervjun аг mycket viktig fr läkare, dà Meyl har hittat den felande länken hur var kropp fungerar. Den. 
något. 


viktig för lärare ай förstå varför elever har ADHD och svårigheter att lära sig 


Electro smog is explained and how we can get rid of it. Victims of tinnitus and mind control can learn a lot, why they are suffering and how they could improve their situation. 


Meyl förklarar vad elektrosmog är och hur vi kan bi 
förbättra sin situation, 


w med det. Tinnitus och mind control (hjämkontroll) offer kan lära sig mycket av den hár intervjun. Meyl ger tips hur de kan 


Watch even these articles on scalar waves: Prof. Meyi New Tesla, Neutrino Free Energy, 100 years Scalar Wave Conspiracy, Our Body works with Scalar Waves, Scalar 


Weapons on 9/117, Table Top Defender from QuWave shelter for T's, 
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Konstantin MEYL 
Scalar Physics 


https://www.youtube.com/wateh?v=AFtU4EVpXVs 
Neutrino power and the Existence of Scalar Waves (2004) 


https://www.k-meyL.de/go/Primaerliteratur/About Vortex Physics and Vortex Losses.pdf 
Journal of Vortex Science and Technology, Ashdin Publishing, Vol. 1 (2012), Article ID 
235563, 10 pages 

doi:10.4303/jvst/235563. 


About Vortex Physics & Vortex Losses 
[PDE | 


https://www.k-meyl.de/go/Primaerliteratur/Faraday-or-Maxwell.pdf 
Nikola Tesla Energy Science Conference, Washington DC 08.11.2003, IRI 
Faraday or Maxwell? Do Scalar Waves Exist or Not? 

[PDE | 


Longitudinal Wave Experiment After Nikola Tesla 
[PDF] 
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Documentation on Scalar Wave Medicine 
[PDF] 


Scalar Waves 
[PDE | 


https://www.k-meyL.de/go/Primaerliteratur/ABBE14 proceedings.pdf 
SEEK Digital Library, Int. Journal of Environmental Engineering - ШЕЕ, 2(1) 304.2015, 23- 
27, 
doi: 10.15224 
Biological Signals Transmitted by Longitudinal Waves Influencing the Growth of Plants 
[PDE | 


https://www.k-meyLde/go/Primaerliteratur/Meyl-Micro- (0, Macrocosm.pdf 
Conference Proceedings of the Technical University of Epirus, Arta, Greece, October 16, 2015, 
3 pages 


Microcosm to Macrocosm Calculated with One Equation 
[PDE | 


https://www.k-meyL.de/go/Primaerliteratur/PIERSDraft SW-Theory.pdf 
PIERS Draft Proceedings, Progress in electromagnetic research, Prague, Czech Republic, July 
9, 2015, page 2436 - 2438. 


Calculations Concerning the Variable Size of Protons and Other Nuclei 
[PDF] 


Scalaire Energie 
[PDE | 


https://www.k-meyL.de/go/Primaerliteratur/PIERS Proceedings WPT.pdf 
PIERS Draft Proceedings, Moscow, Russia, August 19-23, 2012665 
Wireless Power Transmission by Scalar Waves 
ТРОЕ] 


lc/eo/Primaerliteratur/Proe RFID Eurasia.pdf 
'edings of the Ist RFID Eurasia Conference 
Far Range Transponder 
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[PDF] 


http://vixra.org/pdf/1607.0130v.pdf. 
https://www.k-meyl.de/go/Primaerliteratur/earth-expansi 
1000219.pdf 
https://www.longdom.org/open-access/earth-expansion-by-neutrinopower-jgg- 
Journal of Geology & Geophysics 2015, 4:5, 5 pages, JGG, ISSN: 2329-6755 
Earth Expansion by neutrino-Power 
[PDE] 


ieutrinopower-jgg- 


1000219. pdf 


Attempts to detect the torsion field nature of scalar wave generated by dual Tesla coil system 

Gao Peng 

ТРОЕ] 

Abstract— 
Scalar wave was found and used at first by NikolaTesla in his wireless energy transmission 
experiment. Prof.K.Meyl extended the Maxwell equation and found the lost scalar wave part 
‘The scalar wave theory proposed by Prof.K. Meyl indicates that the torsion field is the nature 
of scalar wave, This work attempts to detect the torsion field nature of scalar wave generatedby 
the dual Tesla coil system, using the torsion balance consistingof a wooden frame. The result is 
positive and two kinds of torsion field including left-handed and right-handed are detected in dual 
Tesla coil. 


https//www.meyLeu/go/index.php?dir-50 Experimental&pagi 
Experimental- and Demo-Kit. 
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As a result of common demand and frequently asked questions during the breaks and after the 
recitations of Prof. Dr. Meyl (e.g. how does an energy transmission line work? and what kind of 
single components have to be used? etc) we decided to develop a demonstration-kit and an 
experimentation-kit to allow interested practitioners to gain experience and to make experiments by 
themselves. So with these two kits you are able to research the characteristics of Tesla coils, 
dependency of the resonant frequency concerning position and size of the ball electrode and 
varieties of the systems resonance depending on changes of the distance between transmitter and 
receiver by yourself. The main goal is to achieve reproducible measurements, which cannot be done 
by a simple instruction guide but otherwise doubters often only believe in results of measurements 
acquired by their own devices. Therefore connection possibilities for external measuring devices are 
provided. 


The Demo-Kit contains a simple waveform generator from 4 MHz up to 8 MHz, a pair of pancake 
coils with different resistance usable in various configurations as well as the required accessories. It 
allows to arrange a complete scalar transmission line without further equipment c.g. for 
demonstration purposes. 


The Experimental-Kit contains an extended waveform generator from 135 kHz up to 10 MHz and 
an additional frequency counter and two additional pairs of pancake coils with half and twice of the 
wirelength. A specification of the set with theoretical explanations and practical instructions about 
the setup is also included in both kits. We are very interested in your measurements and conclusions 
and would be pleased, if you could send us your results. It would be helpful, if these are structured 
like the experiment descriptions in the book "Scalar Wave Technology". Both kits are available in 
our shop. 


http://www.ilis.org/CDs2012/CD2012SCU/SCI_2012/PapersPdf/BA861JU.pdt 
WMSCI 2012 Proceedings Vol.I, page 113 — 117, Chair of BMIC/ WMSCI 16th World 
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Conference Orlando, Florida, USA, July 18, 2012. 


Cellular Communications, Signaling & Control 
[PDE] 


http://wwwguns.connect.finnoplaza/energy/conference/Weinfelden/ 
International Congress-Publications, Weinfelden, 23.+24.06.2001, Jupiter-Verlag, Page 41-49 
"Advanced Concepts for Wireless Energy Transfer " 


Besides that Konstantin Meyl is a vivid lecturer that really caught listeners, his topic of scalar and 
plasma waves was really captivating, Hearing about longitudinal electromagnetic waves based on 
vortex particle model really gave one something to think about after the conference. Not without 

reason, Meyl is called "Schwartzwald Tesla". 


By Meyl, the scalar waves or Tesla waves are able to travel right through Faraday cage type 
shielding that stop ordinary transverse radio waves. Tesla's magnifying transmitter has been 
calculated to produce scalar waves with a velocity of about 1,5 times that of light. Meyl told that 
scalar waves be described as one case of Maxwell's equations. 


About how longitudinal waves obviously exist even without plasma in the air and even in vacuum 
Meyl declares: "I have solved this question, by extending Maxwell's field theory for vortices of the 
electric field. These so-called potential vortices are able to form structure and they propagate in 
space for reason of their particle nature as a longitudinal shock wave, The model concept bases on 
the ring vortex model of Herrman von Helmholtz, which Lord Kelvin did make popular." Meyl has 
published books describing the fomulas. 


https://www.ncbi.nlm.niNA Cell Biol. 2012 Apr;31(4):422-6 
JOURNAL OF CELL COMMUNICATION AND SIGNALING, Volume 6, Number 1 (2012), 
53-58, 
0.1089/dna.2011.1418 
10.1007/512079-011-0152-0 
DNA and cell resonance: magnetic waves enable cell communication. 
Meyl K 


Abstract 
DNA generates a longitudinal wave that propagates in the direction of the magnetic field vector. 
Computed frequencies from the structure of DNA agree with those of the predicted biophoton. 
radiation. The optimization of efficiency by minimizing the conduction losses leads to the double- 
helix structure of DNA. The vortex model of the magnetic scalar wave not only covers many 
observed structures within the nucleus perfectly, but also explains the hyperboloid channels in the. 
matrix when two cells communicate with each other. Potential vortexes are an essential component. 
of a scalar waves, as discovered in 1990, The basic approach for an extended field theory was 
confirmed in 2009 with the discovery of magnetic monopoles. For the first time, this provides the 
opportunity to explain the physical basis of life not only from the biological discipline, Nature 
covers the whole spectrum of known scientific fields of research, and interdisciplinary 
understanding is required to explain its complex relationships. The characteristics of the potential 
vortex are significant. With its concentration effect, it provides for miniaturization down to a few 
nanometers, which allows enormously high information density in the nucleus. With this first 
introduction of the magnetic scalar wave, it becomes clear that such a wave is suitable to use genetic 
code chemically stored in the base pairs of the genes and electrically modulate them, so as to 
"piggyback" information from the cell nucleus to another cell. At the receiving end, the reverse 
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process takes place and the transported information is converted back into a chemical structure, The. 
necessary energy required to power the chemical process is provided by the magnetic scalar wave 
itself. 


Retraction of: "DNA and cell resonance: magnetic waves enable cell communication," by 
Konstantin Meyl, DNA and Cell Biology (2012;31:422-426). [DNA Cell Biol. 2013] 
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Potential vortex, newly discovered properties of the electric field are fundamentally changing 
‘our view of the physical world 


In his books, Prof. Dr.-Ing. Konstantin Meyl develops a self-consistent field theory which is used to 
derive at all known interactions of the potential vortex. Instead of the normally used Maxwell 
equation, Prof. Meyl chooses Faradays law of induction, as a hypothetical factor and proves that the 
electric vortex is a part thereof. This potential vortex propagates scalar-like through space and is a 
longitudinal electric wave whose properties have already been established a century ago by Nicola 
‘Tesla. This phenomenon can now be studied and examined thanks to a fully functional replica 
designed by Prof. Meyl. 


Prof. Meyl's field theory is non speculative and enables new interpretations of several principles of 
electrical engineering and quantum physics. This leads to feasible interpretations of experimental 
observations which to this day have not been possible to explain via existing theories. For example, 
quantum particle characteristics can be calculated when interpreted as a vortex. The dielectric loss 
of a capacitor emerges as vortex loss. Likewise a number of neutrino experimental results can be 
explained when the neutrinos are regarded as a vortex. Neutrino power is available as an 
inexhaustible form of energy due to a remarkable overunity effect. In consideration of 
environmental sustainability, significant advances result by means of this revised theory regarding 
today's electromagnetic pollution. 


The presented theory is based on an extension of the Maxwell theory and as such is a special case 
scenario that does not affect classic physical laws which remain in force. 


In the enhanced view of potential vortex, the physical comprehension becomes more objective. Just 
as Einstein's theory, the Meyl theory explains not only interactions but temperature, to date 
inexplicable via conventional theories 


https://www.k-meyl.de/go/Primaerliteratur/BEM-3-156,pdf 


doi: 10.15761/BEM. 1000156 
Longitudinal magnetic waves trigger higher ATP-levels and extend the aging process of plants 
ТРОЕ] 
PATENTS 


Vorrichtung und Verfahren zur Informationsübertragung mittels einer modulierten 
Trügerschwingung eines elektrischen, in der Eigenresonanz betriebenen Schwingkreises 
DE102014109660 
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Apparatus for receiving and measuring presence of neutrino particles. 
0Е19614575 


Data transmission device e.g. for telemetry, has data transmission mechanism for transmitter, 
and data receipt mechanism for base station with transmitter and data receipt effectively 
connected to base station 

DE10348862 


Method for reducing switching losses in current-injecting frequency converters 
DE3625913 


Regulated eddy current drive 
DE3101323 


Electrical adaptive control system - provides optimised regulator performance by comparison 
of regulator standard function with optimum transfer function 
DE3005103 
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зан Microwave directional coupler - and ап RF detector 
Msi More devtona trom the maln project 


Fay sty | was concerned hat as manage to generate a bit more power (hopeful) at microwave kequencies, a simple RE 


E lobe woul па be slice or power measurement, and ia dodo could De over-voaged. A drcclonal coupler 
LT Bows arma amound of the foward sigh to be sampled and measured. A very amoi design so use cost, 

‘shown n tha pho А BATES Schethy diode н used as the detector, wilh 100pF and 100F decoupling. The other 
tnd ofthe coup кор s terminated win to 100 ohm resistors п parate. 


Here tiain use, with the signal being dissipated in the dummy lad. А 100 mercamp meter is used as the detector 
(1000-100 mictoamps hare since ate what ad avaiable) seams te work wal ande very directional indeed - 
‘ory te signa ic measure ifs connected Io thor way round. 1 dant now wha the coup s wi any accuracy. 
Yet bul wi be ie for relative measurements or пон. 


Having prove ns success, wi probably make one wih forward and reverse detectors that can be putin a box and 
used a a "hough Ine” power meter tor forward and reverse measurements. 


1 аво wanted something а bit more relatie han my hand held RF probe for making measurements of power in test 
"ga Wih at since really needs to be mounted ia screened шде. ta ial can vary а! depending on now the 
prabe ia set up. 1 though at I cau put Pe RE detector ma а BNC pug еп I might get rale, mare Consistent 
Measurements. Here are the components belore assem Into а BNC compression р The BATES dade ight 
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down near the probe; wo SMD tnF capactors are scidered to a brass washer, and 1o the other end ofthe diode, to 
(ete decoupling: and fer good measure, the output s taken Through a 2m femte bad. hen 1 get round 10 
Scanning some ctc йадата П y t remener о add a skate f tha arrangement here. 


‘This пен detector seems to be much more consistent tan the RF probe, though m not yet happy that сап be aure 
af power measurements calculated tom ne detected DC voltage 
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ABSTRACT 


application teaches and describes radio frequency 
(RF) power conversion circuits and methods both for use in 
mobile devices (such as smart cards). Embodiments of the 
present invention include wireless personal ID cards or 
Bangle including a fingerprint sensor. A fingerprint matching 
System can reside on cards. Power provided to the fingerprint 
ensor and on board processes) can be provided by a wire- 
Jess signal provided o the card, The card сап include an RF 
power conversion circuit configured 10 receive wireless RF 
Energy amd conve the wireless enemy for powering clectron- 
ies an the card. Other aspects, embodiments, and features of 
the present invention are also claimed and described 
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RE POWER CONVERSION CIRCUITS & 


METHODS, BOTH FOR USE IN MOBILE. 
DEVICES 


CROSS REFERENCE TO RELATED. 
APPLICATIONS & PRIORITY CLAIM. 


10001) This patent application claims the benefit of and 
priority to U.S. Provisional Patent Application No. 61/089, 
За, entitled RF POWER CONVERSION CIRCUIT, and 
filed 15 Aug. 2008, which is hereby incorporated herein by 
reference as if fully ма forth below. Embodiments of the 
present iwention may also utilize technology disclosed in 
US. Pat. No. 7.278.025 and PCT Application Publication 
Number WO 2005/104704; both of these publication disco 
sures are hereby incorporated herein by reference as if fally 
se Torth below. 


TECHNICAL FIELD 


10002) Embodiments ofthe present invention relate gener- 
aliy to portable verification devices, ond more particularly. to 
smart card having biometrie data verification features anda 
dual purpose receiving antenna that сап be used for wireless 
power transler and data modulation. 


BACKGROUND 


10005] RFID (Radio Frequency Identification) technology 
provides for near-field (shoretange) wireless racking of 
Inventory as well as enabling users for near secure cce or 
transactions and other applications. The 18014443 specifi- 
cation defines зеш. data communications between à 
Tender device and one or more candidate devices, Candee 
devices can include tags, badges, cards, or pocket devices 
commonly referred to as dongles, Tos, oe smart cards. 
[W004] When candidate devices are тосе intoa render 
devices” electromagnetic Ве, the candidate device detects 
te render device's RF energy. A candidate device can then 
repond a dena stream that modulates the energy field at the 
на пе. Candidate device(s) nee not emit КЇ energy, ut 
an provide a feld Joad modulation tat is detectable in the 
endo A render device can translates candidate device's field 
Jod modulation into readable dia (ев. by using a micro- 
prosessor and supporting system). 
fonts]. Conventional, a reader device emits RF energy 
a frequency of 13.56 МН The energy feld strength is speci 
Байз about 15 Amet Existing RFID systems are simple 
in that a candidate device's electronics may contain а secure 
eode in the form of a sequence of up 10 32 bytes. The candi 
de device responds othe emey ofthe RT feld automatically 
he data siream after introduction to the feld ina process 
ofertas Answer to Reset (or ATR). The ATR диа cam 
opos while the candidate device is in the RF field. Aller the 
candidate device в removed Irom the field, the candide 
Sevice ceases to be ctv 
[0006] Traditional RFID candidate devices typically usea 
Single tnc of coil windings to power the RFID-IC and 
respond with ATR диа, This amounts to à current require- 
‘nent thats typically on the order of about $ to TO mA during 
the ATR period wish is кз, бап two second The design of 
conventional windings only delivers enough powerto activate 
RFID transponder осе 
[0007] What is necdet, therefore, are smart card systems 
cabling biometric deta verification and using ual purpose 
Seas for wireless power transfer amd data modulation. Jt 
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is othe provision af such smart card devices, systems, and 
methods that the various embodiments of the present inven- 
tion are directed. 


SUMMARY OF EXEMPLARY EMBODIMENTS 


10008) Embodiments of the present invention provide a 
standalone, selEpowered smart card without the use of a 


battery ог a powered cart-holding accessory. According t 
fone embodiment, a receiving antenna is reformulated into a 
multi-purpose. multi-function component of the smart cnl 
"The receiving antenna is integrated with an efficient power 
detection and conversion cireuit that produces a voltage and 
current suitable for powering the electronics of the smart 
card. As a result, the smart card operates without requiring 
power supplied by a battery ora powered card-holding acecs- 
Sory. In some embodiments, tbe present Инета can be 
оо harness ener froma soure of wireless eneruy for 
charging a local power supply. Antenna components used in 
embodiments of the present invention can be configured 1o 
have multiple segments. A segment can be used to increase 
rectified voltage, and another segment can be controled to 
modulate antenna impedance. Taps or tap positions can be 
used to segment single antenna into multiple segments Other 
embodiments ofthe present invention are summarized blow. 
[0009] In some embodiments, the present invention can be 
portable wireless devices usod for evem actuation Generaly, 
portable wireless device can generally comprise а wireless 
power hamessing module, a biometric data comparison mod- 
"le, and a communication module. The wireless power har. 
‘essing module can comprise an antenna tuned to а resonant 
ороосу The resonan frequency can be associated with a 
source of an energy field. The antenna can be tuned wit 
capacitor placed in parallel with the antenna. The antenna can 
comprise several windings. When the antenna is positioned 
proximate the energy field, the antenna can interact with the 
energy field to generne electrical energy. This enables the 
‘wireless power harnessing module to source power and pro- 
vide power to other components. 

10010] The biometric data comparison module can be 
coupled o the wireless power harnessing module, This cou- 
pling enables the wireless power harnessing module о power 
{he biometric data comparison module. The biometrie data 
comparison can be configured to emer a powered state when 
тосор adequate power from the wireless power hamessing 
module. When inthe powered-on state, the biometrie cita 
comparison module can be operatively configured to receive 
extemal biometrie dita. The extemal biometrie data can be 
obtained from an extemal source. After obtaining the extemal 
biometric data, the comparison module can compare the 
external biometrie date to stored biometrie data. Storad bio- 
merrie диа can be stored in a ash memory, Results of the 
biometric dta comparison can be communicated by the com. 
munication module. Communication can be done wirelessly 
‘with an RF chip in some embodiments, Based on the com- 
‘nicole results received at a host device, event actuation 
«an take place. 

[0011] Portable wireless devices of the present invention 
Son also have additional features. For example the wireless 
power harnessing module, tbe biometric data comparison 
module; and the communication module reside within an 
150-7816 defined card outline. The wireless power hamess- 
ing module can comprise a rectifier circuit The rectifier can 
be coupled to а low impedance winding of the antenna and a 
common ground. The rectifier circuit can be configured to 
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convert AC voltage provided by the antenna to DC voltage. 
Embodiments of the present invention can also include a 
capacitor located in parallel with the amenna. The relation- 
Ship between the capacitor and the antenna defines the reso- 
fant frequency of the amenna. In some embodiments, por 
{able wireless devices have no local power source. 

012] Portable wireless devices of the present invention 
‘an sl yet have additional features, For example, antennas 
can be divided up into segments, The segments can be seg- 
mented by taps disposed at various tap positions. Antenna 
Segments enable a single antenna winding to have multiple 
Segments configured 1o сапу out multiple functions, For 
example, the wireless power hamess module can harness 
Power from the energy field simultaneously to the communi- 

cation module transmitting and receiving data from the 
energy field. To do this, the two modules can be connected to 
the antenna at diferem tap positions to use different antenna 
Segments. The antenna сап be shaped im an ашсада coil 
pollen wound in a concentric fashion that comprises inner 
and outer windings. And some embodiments, he antenna coil 
pattern can be a continuons planar copper race having tap 
Positions located и various places along the coil pattem so the 
amenna has multiple segments configured to have diferent 
functions, In some implementations, the wireless power har- 


‘essing module comprises a rectifier circuit as a voltage dou- 
Ming circuit that comprises two Schottky barrier diodes 
arranged in a full wave rectifying arrangement 

л 


Other embodiments of the present invention can be 
ed as wireless access contol devices. The device 
Comprise a power circuit and a processor The 
power circuit can be configured to have а default non-ener. 
Sized state and an energized state. The power circuit can be 
Configured to receive energy from an energy lek to enter the 
energized state so that the power circuit ean source electrical 
power. Preferably, the power circuit is finely tuned to a carrier 
Frequency of the energy Beld. The processor is coupled to the 
power circuit to receive to receive electrical power when the 
power circuit enters the energized state. The processor can be 
Further configured to receive data from a sensor. In response 
to the received data, the processor can generale a signal cor- 
responding o an acces level. 
10014) Wireless access control devices ofthe presentinven- 
"on can also have additional features. For example, the pro- 
cessor can receive power only fom the power circuit when 
energized and the processor is not configured to receive 
power from any other power source. This allows embodi- 
ments of ihe present о not havea required battery for opera- 
tions In some embodiments, the power circuit can comprise 
а power detection stage, a power conversion stage, and а 
receiving antenna. The receiving antenna can be integrated 
with the power detection stage, The antenna can be shaped 
cad sized to produce electrical power when placed into an 
energy field. The antenna can alo be used to recive and 
"rans wireless data signals. Also Ше antenna can be finely 
Tuned to the carrier frequency ofthe energy fed Tuning can 
be accomplished using а tuning capacitor in a tank circuit 
апа. Inaddition. the processor can be configured to control. 
“ма communication between the wireless access control 
devise and the source of the energy field during the energized 
19018] Sl yet other embodiments ofthe present invention 
сап be implemented as portable wireless devices capable of 
hamessing wireless energy. The devices can include an 
amenna and а reciller ciel, The antenna and a uning 
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capacitor can be connected in parallel to form a tank circuit. 
The tank circuit can Бе finely tuned to a resonan frequency 
associated with a carrier base frequency of source of an 
energy field The antenna can have several windings which 
‘when proximate the energy field, result in the antenna sour- 
ing electrical current and voltage. The antenna can be divided 
ino а plurality of segments. The segments can set olf by а 
plurality of taps. The taps сап be disposed at various places 
along the length of the antenna. One ofthe segments сап be 
configured to receive and transmit data with the energy feld 
Simultaneously as the antenna receiving energy from the 
‘nergy field The rectifier cireuit can be connected 10 stt 
"ada second tap of the antenna. The first tap can be located on 
an inner antenna winding. The second tap of the antenna can 
be in electrica! communication with a common ground. The 
rectifier ік configured to convert the sourced electrical 
current and voltage to а DC energy source, 

10016] Ponable wireless device embodiments of the 
Present invention can also have additional features- For 
example. devices can have an antenna driving circuit 
Antenna driving circuits can be configured to drive the 
amenna for data communication. The antenna driving circi 
can be connected to а third antenna tap. The third tap can be 
located on an ouer antenna winding. Device embodiments of 
the present invention сап also include а voltage divider net- 
work. The network can bea capacitor network coupled to the 
rectifier, The rectifier can comprise a pair of diodes (e 
Schottky diodes). The cathode ofa first diode can be con- 
nected to the anode of a second diode. The anode of the fist 
‘diode can be connected to ground. The cathode of the second 
diode can be connected to the voltage divider capacitor net 
‘work. The voltage divider capacitor network can comprise a 
fist capacitor connected in parallel to vwo series connected 
capacitors. The cathode ofthe second diode сап be connected 
"oa positive terminal of the first and second capacitors. The 
anode of the first diode can be connected to a negative termi- 
nal of the first and third capacitors. Capacitors in the voltage 
‘divider capacitor range in value from about 1 pF to about 100 
ФЕ, tuning capacitors can range in value from about 10 pF 10 
S00 pF antennas can have between 1 to 10coil windings, and 
coil windings can have a width ranging between about 1 mm 
{© about 10 mun. In ome embodiments, the voltage divider 
‘capacitor network сап comprise an energy storage capacitor 
configured to store energy. The energy storage capacitor hav. 
nga value ranging from about 5 micro-farxds 10 about 1000 
[o 

16007] Still yet other embodiments of the preset invention 
can be implemented as а method of harnessing electrical 
©су from an energy Пе while simultaneously communi- 
‘ing data with the energy fed. The method can generally 
comprise configuring andlor providing а portable device and 
a processor The portable device can have a tank circuit ned 
то a center frequency of an energy Пе. The inductor (or 
amenna) ofthe tank circuit can interact with the energy field 
"ocomer wireless energy in electrical energy. This enables 
the inductor canto source electrical power. A processor canbe 
located on the portable device to receive electrical power 
sourced by the inductor. The processor can be configured to 
receive and provide data for communication with a device 
emitting the energy field Dota can be received and transmit- 
"ed using coils of the inductor while the inductor is sourcing 
energy, 

[0018] Method embodiments of the present invention can 
alsoincludeother features Forexample methods cun include 
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configuring portale devices to recive extemal biometrie 
{dat to test be biometric диа againsta stored biometric setof 
на, and to communicate reslis of the test via the inductor. 
Methods can include configuring the processor to communi- 
cate data by modulating the field Joad of the energy field. 
Methods can also include providing а voltage conversion 
аай о е portable device to convert the energy sourced by 
е inductor rom AC to DC and to regulate the DC voltage 
relative to а predetermined threshold. 

[0019] Stili yet, embodiments of the present invention can 
be implemented as a computer program product embodied in 
a computer.reoduble medium Jor execution by a processor or 
engine, The computer program product can comprise one or 
more algorithms 1o manage actions carried out by a processor 
in managing power and testing biometrie data. The method 
can generally comprise harvesting power, testing biometrie 
"ota andi communications. More specifically. the method can 
‘detec an appropriate power level being sourced by an antenna 
"otis finely tuned to resonate at a center carier frequency of 
am energy field. The power level сап be provided in electrical 
form afier the antenna converts wireless energy to electrical. 
energy. The method can also include communicating with a 
biometric sensor to determine if the sensor detects presence 
of biometrie dta and has captured external biometrie data. 
The received biometrie data сап be tested against stored bio- 
metric data to determine if the captured extemal biometric 
data matches the stored biometric data, Methods can also 
include issuing communication signals for wireless transmis- 
sion fom the antenna to another component. The communi- 
‘ation signals comprise data about results of the Biometric 
data test, 

10020] Methods embodiments ofthe present invention can 
also include other features. For example, з method may 
include instructing one of the biometrie sensor or a system 
processor to enter a sloep mode if a ow power level siate is 
detected or o preserve power. А method can also include 
testing received biometric диа against stored biometric data 
includes by configuring а system processor to extract digital 
data Trom the captured extemal biometrie data o place the 
‘external biometrie data in tb same Format as the stored bio- 
mirc data. Methods can also include testing received bio- 
metric data against stored biometric data by generating a 
Score indicative of the data test and wherein the score сап 
determine а positive or negative test result relative to a pre- 
‘determined threshold. SI yet, methods сап include testing 
received biometric data against stored biometric data by gen- 
‘erating a false acceptance ratio and a false rejection ratio and 
Wherein à match condition can be achieved with the false 
‘ejection rate is Jess than the false acceptance ratio. 

19021] Other aspects and features of embodiments of the 
present invention will become apparent to those of ordinary 
Sk in the ап, upon reviewing the following description of 
Specific. exemplary embodiments of the present invention in 
conjunction with the accompanying figures, While featuresof 
the present invention may be discussed relative to certai 
embodiments and figures, all embodiments of the present 
invention can include one or more of the advantageous fen- 
tures discussed herein. In other words, while one or more 
embodiments may be discussed as having certain advent 
‘ents features, ое or more of such features may also be used 
in accordance with the various embodiments of the invention 
discussed herein. 1n addon, while discussion contained 
herein тау, ш times, focus on insurance applications, 
embodiments of the present invention can also Be used in 
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other settings. In similar fashion, while exemplary embodi- 
ments may бе discussed below as system or method embodi- 
ments it is 10 be understood that such exemplary embodi- 

ments can be implemented in various systems, and methods, 
Tt should be understood that usc ofthe terms module. proces- 

sor orengine herein should Бе construed to mean singular or 
Plural versions of these terms such that certain actions can be 
Carried in separate fashion or integrated together in a single 
module, processor, or engine. Some embodiments of the 
present invention can be implemented wil hardware andor 
Sofware, 


BRIEF DESCRIPTION OF FIGURES 


10022) FIG. 1 illustrates a conventional REID tag device 
with conventional tag circuitry. 
[0023] FIG 2 illustrates an RFID tag power circuit Нево 
dance with some embodiments of the present invention: 
10024]. FIG. 3 illustratesan RFID tag отет creat in accor- 
dance with some embodiments of the present invention: 
[0025] FIG. 4 illustrates winding components of an RFID. 
tag power circuit in accondanee wilh some embodiments of 
the present invention. 
[0026] FIG. S illustrates a schematic of en REID tag power 
‘iret їп accordance with some embodiments of the present 
[0027] IG. 6 graphically depictsan RF field ina proximate 
ionship with а smart card embodiment in accordance 
‘with some embodiments of the present invention. 
10028) FIG. 7 illustrates a block diagram of an RFID tag 
Power circuit and biometrie device in accordance with some 
embodiments of the present invention. 
[0029] FIG. 8 illustrates а schematic of an RFID tag power 
circuit and biometrie device in accordance with some 
embodiments of the present invention. 
[0030] FIG. 9 illustrates a logical state diagram illustrating 
operational states of a biometrie device in accordance wih 
Some embodiments of the present invention- 
[0031] FIG. 10 illustrates a schematic of an alternative 
REID ag power circuit and biometrie device arrangement in 
accordance with some embodiments of the present mention. 
10032) FIG. 11 illustrates а funcional block diagram of a 
power charging system in acconlance with some embodi- 
ments of the present invention 
10033) FIG. 12 illustrates a functional logic аап show- 
"ng a method of operating a power charging system in accor- 
dance with some embodiments of the present invention: 
10034] FIG. 13 illustrates a schematic diagram of a RFID 
transceiver module in accordance with some embodiments of 
the present invention. 
[0035] FIG. 14 illustrates a schematic diagram of a RFID 
transceiver module circuit 1400 for use in charging applica- 
"ions in accordance with some embodiments of the present 
10036] FIG. 15 illustrates a logical flow diagram 1800 of a 
method that can be used to implement embodiments of the 
present invention an a mobile device 


DETAN RIPTION OF PREFERRED & 


ALTERNATIVE EMBODIMENTS 


[0037] To facilitate an understanding of the principles and 
features of the various embodiments of the invention, various 
illustrative embodiments are explained below. Embodiments 
of the present invention may be described below with refer. 
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cave to REID reader applications. The embodiments of the 
invention, however, are not so limited. Indeed, embodiments 
ofthe present invention can include any portable device hav- 
ing a default unenergized state that is capable of harnessing 
power from an energy field as discussed herein for use with 
biometric data verification. Other embodiments can be 
devices needing recharging of local power supply as suchi 
recharging can be accomplished by harnessing energy from 
wireless energy field. Sill yet, other embodiments can be 
used to harness energy from an energy field while enabling 
transceiving of data between a portable device and another 
device (which can be the source of he energy field). 

[0038] Baci described. in preferred fom. an embodiment 
of present invention includes a portable device having a Wire 
less power reception circuit capable of harnessing power 
from an energy fied for supply to abiometidataveriestion 
siage. Upon receipt of power from the power reception cir 
Cuit. the biometric data verification stage can receive biomet- 
Tic daa and compare the received data to previously stored 
biometric data. The portable device can have a communica 
tion component to transmit a signal (or modulate ап existing 
‘signal that contains information about the results of the bio- 
тше data comparison. Advantageously, the portable device 
need not have an independent power supply since it can 
hhamess power from an energy field for use in conducting 
biometric data comparison. 

19039] Various words or phrases used herein at times have 
multiple meanings and should not be limited in certain 
instances unless expressly stated. For example, coupled can 
mean directly coupled or indirectly coupled. Also the phrase 
in electrical communication" can mean that components are 
im the same electrical path or are electronically coupled 
gether In some instances, where specifie advantages or 
features of an embodiment of the invention are discussed, it 
should be understood that such advantages or features can be 
applicable to the other various embodiments of the present 
10040) Referring now to the figures, wherein like reference 
numerals in some instances represent like parts throughout 
the views, exemplary embodiments of the present invention 
are described in detail, FIG. 1 illustrates а conventional pos- 
Sive RFID tag device 100 with conventional tg circuitry 105 
and an antenna 110, The conventional RFID device 100 is 
tuned generally by design to receive energy from an RFID tag 
reader (not shown). The tuning is general in the sense that the 
amenna 110 is not tuned tightly to a specifie freqvency. For 
example, typically. RFID devices are tuned only by indue- 
ance. antenna features to about 17 MHz. The RFID tag 
device 100 is designed to only recover an RFID tag reader's 
magnetic field (H-Field) energy. Given the possibility that 
multiple RFID tag devices 100 can enteran RFID tag reader 
energy field. the resonance of RFID tag device js set ro about 
17 ME (which is shove the RFID tag reader's carrier fre- 
quency). This is purposefully done to enables the processing 
Of multiple curds in close proximity within and RFID readers 
RF field. 

10081] As pictured im FIG. 1, the conventional passive 
RFID tag device 100 includes an antenna 110. The antenna 
110 is 3 tums of vire closely wound in a continuous, unin- 
зету fashion. Electrically, this antenna 110 may be mod- 
‘eled as the secondary coil of an air core transformer. Energy 
is collected by the RFID tag device 100 and is used only for 
the shor ART transmit period. General considerations for this 
antenna coil are for lower than optimum “Q” and loose tuning. 
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slightly above a 13.56 MHZ frequency. As mentioned above, 
{he Joose tuning allows for multiple cards in an REID'S RF 
fied and the detuning that occum in that event. А typical 
REID transponder (like the RFID device 108) will use 
approximately 25 mW during the short transmit period. 

Because of de specific design of the conventional passive 
RFID tag device 100, the device 100 is unable 10 harness 
sufficient amounts of RF energy for sourcing power (Lo. 
generating voltage and power) to adequately power electron- 
des more complex than a simple RFID transponder (like the 
REID device 105). 

10042) FIG. 2 illustrates a functional block diagram of por 

table device 200 used for event actuation in accordance with 
some embodiments of be present invention. The device 200 
can be formed in the shape of a cand 205 in some embodi- 
ments In other embodiments. the portable device 200 may be 
ай, dongle, PDA, cell-phone, smart phone, computer, or 
many other portable devices. The device 20 may include a 
local power source (es. battery) in some embodiments, and 
inotherembodimens he device 200 moy not include a local 
power source. In those embodiments without а local power 
Source, the wireless power hamessing module 210 is config- 

ured to harness wireless energy suflicently o power elec- 

tronic circuitry more complex than a simple RFID tanspon- 

der, 

[043] According to some embodiments, the device 200 
can generally include a wireless power hamesing module 
210, a biometric data comparison module 218, and a commu- 

‘ication module 220. In the embodiment pictured, the mod: 

ез 210, 215, 220 can be coupled to each other to function 
and work together In other embodiments, these modules 210, 
215,220 may be integrated together such that the functions of 
‘ne oF more modules can be combined in a single module. In 
smart card embodiments, it is currently preferred that the 
modules be sized and shape to fit within a card having sizes а 
defined in the 180-7816 standard Desired thicknesses range 
between about 0.7 mm to about 1 mm. 

[004] In embodiments with no Jocal power source, the 
‘wireless power harnessing module 210 can be configured to 
‘cover energy from an energy field The energy field can be, 
Tor example, an RF field emitted from a device (eg. an RFID 
card reader). The wireless power hamessing module 210 can 
"acude an antenna having multiple coils windings of a con- 

ductor. Preferably the coli windings are planar in shape. As 
discussed further herein, the coil windings can be tapped at 
various places so that an antenna has multiple fonctions, 

Various tap points can be disposed on the antenna so tbat the 
amenna is anon-continuous, imerupted winding (as opposed 
то that shown in FIG. 1). This configuration enables the 
amenna to dually function as for power recovery and data 
transmission. By virtue of being placed in an energy field, the 
amenna can generate а current thereby hamessing wireless 
energy far use by the biometrie data comparison module 215 
and communication module 220. 

100485] The biometric data comparison module 215 can be 
configured to compare received external biometrie data to 
Stored biometrie data. As such, the biometrie data comparison 
module 215 can inclade a memory (eg, flash memory) o 
‘ore biometrie data. In some embodiments, the stored bio- 

metric dta can be а digital rendering of someone's finger. 
print. The biometric data comparison module can also include 
sensor (or other оно to receive externat biometrie data. 

For example the sensor can be а fingerprint sensor in some 
embodiments. When а finger is placed on the sensor, the 
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sensor can capture external fingerprint data. The biometric 
data comparison module can also include a processor to 
receive captured extemal fingerprint data. The processor can 
be configured to compare the captured fingerprint daa to 
stored fingerprint information. The results ofthe comparison 
Son be provided as a score, If the score is above a certai 
threshold then a match can be determined, and ifthe score is 
below a certain threshold, then à non-match can be deter: 
mined. 
[0046] Based on results of the comparison. the processor 
Son instruet the communication module 220 10 communicate 
information to а reader Information can be communicated 
via a load modulation (or backscattering) protocol. If it is 
determined that a match occurred, the communication mod- 
че can send this information to another device, and in 
response the device сап actuate an event. For example, in the 
case of an acces card, if a fingerprint match has been deter- 
‘ined, then an RFID reader can senda signal to allow acces 
19047] 1 should be understood that embodiments of the 
present invention are not limited to access cards or access 
devices. For example, the device 200 can а fob, cell phone, 
smart phone, computer, dongle, or many other portable 
devices that may need power for functionality. In addition, the 
{device 200 сап be used for multiple applications. For 
example, he device 200 may used to authenticate a user prior 
"o event actuating, including use of electronic devices and 
‘Starting ofvehicles-Inother embodiments, the device 200 сап 
be used as a source of power since it can harness power fom 
wireless RE. The source of power may be used to charge an 
electronic device according to some embodiments 
10048] FIG. 3 illustrates a bio-verification cani 300 in 
accordance with some embodiments ofthe present invention. 
[As shown, the bio-veriication card 300 generally comprises 
эп antenna 310, а voltage dtcetoriconvertr 315, and a vari- 
ble capaitor320, The bio verification card 300 can be finely 
tuned to an energy field's center frequency. The tuning can be 
accomplished using the variable capacitor 320 10 tune the 
enna 310. [n some embodiments, the variable capacitor 
Gatcan bea fixedcapacitorassuming a used center frequency 
is used. For example, ifan energy Held has a center frequency 
of 13.56 MEZ, the variable capacitor 320 can have а fixed 
Salue ranging from between about 5 pico-farads to about 30 
коч. When implemented, the capacitor con bave a 
fixed vale o finely tune an antenna to a specifie frequency to 
that the seasitiviy ofthe antenna matches with the energy 
field 1o create а resonance event. 
199] By virtue of finely tuning the antenna 310 o а spe 
cific frequency that substantially matches an energy field's 
center frequency, maximum energy Bom the energy can be 
recovered. In some embodiments, only опе the bio-verifica- 
tion card 300 is placed in an energy field at any given time. In 
soch a case, the antenna 310 coil outer turns are resonant in 
the energy Пе electrical ed (aka E-field or energy field) 
Resonance is achieved by a parallel inductoricapacitor (L-C) 
combination (eg the antenna M0 and capacitor 320) which 
emulates an end ie. monopole element. The resonance fre- 
quency and appropriate L/C values can be obtained using the 
resonance equation: resonance frequency (0 is equal o the 
inverse of 2 times Pi times he square root of L times Cf- 17 
Qoi хуу. The antenna M0 configuration shown in FIG. 
provides a transition in the coil's strate from electrical 10 
"magnetic when moving from the ateana's 310 outer tums 
оа tho antenna's 310 inner tums. The innermost winding 
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isa singe-low impedance winding that is the voltage source 
Тое the voltage detoctorcomveror MS, 

10050] FIG. 3 also illustrate various tap positions 325, 330, 
335 being disposed in the antenna configuration, Placement 
‘of multiple taps in this illustration (and as described in other 
illustrations herein) enables a single antenna structure to be 
multi-functional, The tap positions break the single antenna 
mno multiple antenna segments: This enables space savings 
Within confined area when multiple antennas can not be 
utilized (с. па smart card application). Tap position 325 is 
located atthe end of the innermost antenna winding, tap 
position 338 is redo common ground, and tap position X 
fs located at the end o the outermost winding. The voltage 
detcctorconverterSIS can be disposed between tap positions 
325, 330 and the variable capacitor can be disposed between 
тар positions 390, 338. 

10081] FIGS. 4 illustrates anantenna arrangement 400 used 
Tor harnessing power of an energy field in accordance with 
some embodiments of the present invention. As shown in 
arrangement 400. an antenna winding 405 is wound close to 
the outer periphery ofa confined space 410 (e.g, нета ага 
of a smart card). The antenna winding 408 comprises four 
‘windings In other embodiments the antenna windings 405 
can have between 2 and 10 windings. Other winding values 
are also possible in sccondance with the present invention. 
10082] Also as shown, the antenna winding 405 has a plu- 
tality of tap positions. The tap positions сап be placed at 
various locations along the antenna winding 405 10 interrupt 
е continuous flow of the antenna winding 405. Various tap 
position also enable access to the varying impedance of the 
‘winding 408, As shown, tap A is located at the end of the 
мнен winding, tap Bí located at he end o Ihe inner 
most winding, tab C is locatd at а position on the second 
innermost winding, and tab D is located at a position on the 
‘Winding closest to the outer winding In this arrangement, the 
outermost winding is the high impedance winding withthe 
innermost winding being a low impelane winding. 
“Although taps A, В, C, and Dare Jocated in these positions in 
this embodiment, various other embodiments could lave 
various tap positions along the antena winding. 

10053) The windings 405 can have various characteristics 
їп accordance with the various embodiments of the present 
invention. For example, the windings 405 can have a planar 
shape having thickness ranging between about 10 microns 
то about 100 microns. In currently preferred embodiments, 
the thickness of the windings 405 can range between about 13 
то about 60 microns. Jn addition, the windings 405 can be 
arranged so that no sharp turns are provided in the windings 
405. As shown in FIG. 4, the windings 405 are configured to 
have smooth transition between segments. In currently pre- 
ferred embodiments, angular transitions have angular turns 
bout 45 degrees or less. Also, the windings can be made of 
Various conducive metals or metal alloys. In some embodi- 
тешз, the windings can be made with substantially pure 
Copper taces Ш otber embodiments, the windings can be 
made with copper foil, stamped copper, etched conductors, 
copper plating. milled copper, pressed copper wire, silver, 
and aluminum, 

10084] Now turing to FIG. 5, there is shown a schematic 
diagram ofa power recoveryiconversion circuit 500 in accor- 
dance with some embodiments of he present invention. The 
cuit 500 generally includes three modules: a power har. 
nosing module SIS, а power conversion module 510, and a 
‘control RFID module SIS. The cireuit 500 сап also be con- 
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figured to provide an output voltage (V) $20 and receive 
a control signal S25 from another component. The output 
voltage $20 can be provided from the interaction between the 
power hamessing module 808 and the power conversion 
module S10, 

10055] As shown, the power hamessing module 505 
includes a capacitor 510 and an antenna 515. The capacitor 
530 can be variable (as illustrated) or fixed at a certain value. 
The value of the capacitor 530 can be selected to tune the 
amenna 838 such that its winding can resonate at а certain 
frequency. The resonation frequency can be an energy field's 
center carrier frequency. Resonation enables maximum 
power transfer from an energy field to the аса? 535 
‘Windings. AS shown, the апіса? windings 535 can be 
tappad at various locations (similar those in FIG. 4) Potential 
from the taps B, C. D can be provided as inputs to power 
conversion module S10 and he control RFID module SIS. 
10056) When the antenna 536 encounters an energy field 
(eg, an RP field) a curent is generated thereby cresting an 
AC voltage. This AC voltage can be accessed at tap B and 
provided o the power conversion module S10. The power 
Conversion module 510 includes a rectifier S40 to conver the 
AC voltage to a DC voltage. The rectifier 540 includes two 
diodes coupled in a full wave arrangement. In currently pre- 
етей embodiments, the diodes are Schottky diodes. This 
typeof diode enables effective hamessingof power om high 
frequency energy cs 

[0057] "The diodes can also be coupled o a capacita net 
‘work 5845. As shown, the capacitar network 545 can include 
two series capacitors in a parallel arrangement with a single 
capacitor, The capacitor network 848 can also be arranged in 
‘ther configurations. The capacitor network 545 can filer the 
converted DC voltage. The capacitor network 548 can also 
include a super capacitor (ranging from 2 Farads to 10 Far- 
ads) In this arrangement, the circuit 800 can be used as fast 


charging device using only source energy provided from а 
‘wireless field. 
19058] The power recoveryiconverson circuit $00 also 


includes a contol RFID module 515. The module IS ean be 
used to communicate witha device that provides an energy 
field (such as an REID reader). Communication can be done 
via load modulation (also known as backscattering). In this 
arrangement, embodiments of the present invention (the 
icut 80) can be used to advantageously simultaneously 
receivelconvert power and transmit/receive data. 

10059] FIG. 6 graphically depicts an RF Feld ina proximate 
relationship with a portable device (e.p. smartcard) in accor- 
dance with some embodiments of the present invention. Pro- 
jected at approximately 90 degrees from the reader surface, 
the RF energy field may be described asa "dome" of electro- 
magnetic energy having а frequency of 13.56 MHz. Both 
electrical (E) and magnetic (H) ied are presents however the 
dominant field is magnetic. For 180-14443, the typical field 
intensity is on the order of 1 Ampimeter A typical REID 
device uses 10 mA in the two second period (approximately) 
needed to detect and respond to reset conditions with the 
Secured date stream. The dome of energy may extend for 
several inches from the reader surface. The reader's inductor 
or antenna is typically configured to permit a field height and 
radius of equal proportions. The typical dome provides useful 
‘nergy within a dome of approximately 1 to 2 inches high. 
FIG. 4 depicts a model of the reder, the projected field, and 
a card in The [el 
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10060) FIG. 7 illustrates a functional block diagram of a 
biometrie device 700 in occordance with some embodiments 
‘ofthe present invention. As shown, the biometric device 700 
Son be sized and shaped as a card 705 (eg, an access card or 
smartcard). Inother embodiments, the biometric device 100 
may be sized in shaped in other configurations. In some 
embodiments, the biometrie device 700 may be integrated 
with other devices or а host device, These can include 
devices, such as fobs, dongles, cell phones, smart phones, 
computers, personal communication devices, and the like, 
‘When integrated witha host device, the biometrie device 100 
can be used to secure of enhance secure acces to the host 
‘devi. 
10061) As illustrated in FIG. 7, the biometric device 700 
can comprise various components. The components can 
include an antenna 740, interface pads 718, а processor or 
microcontroller 720 (CPU), a power circuit 728, ап RF chip 
10, and a biometrie sensor 735 (e.g, a finger pint sensor As 
illustrated, the biometric device 700 does not include a local 
power supply (in other embodiments, the biometric device 
may include a lower power supply, such a a battery or solar 
Cell system), By not having local power supply, the biomet- 
Tie device 700 can be arranged and confined to а small space, 
[0062] Even though the biometric device 700 lacks а local 
power supply. the Biometrie device 700 is equipped with 
features capable of harnessing power from an RF energy field, 
The antenna 710 can be used to hames wireless energy for 
use as a power source. For example, the antenna сап receive 
RE energy and convert the RF energy to AC power (ie. and 
AC voltage and current). This AC voltage сап be converte to 
DC using the power circuit 725. The power circuit 725 can 
provide t his DC power Gie., DC voltage and curent) to the 
‘Various other components. For examples the powercireuit 725 
can provide DC power tthe CPU 720, the RF chip 730, and 
the fingerprint sensor 738. As shown in FIG. 7, the power 
‘circuit 728 can be electrically coupled 10 the CPU 720, the RF 
chip 730, and the fingerprint sensor 738. 
[0063] n operation, the biometrie device 700 can be con- 
figured to authenticate a user's finger print to actuate an event 
(uch as entry access. To implement the authentication abil- 
y. the CPU 720 can havea memory and biometrie data (ex, 
a finger print template) can be downloaded into this memory 
This can be done via the interface pads 715 in some embodi- 
ments. The biometrie data can be associated with one or more 
users. In curently preferred embodiments, the biometrie data 
is a finger print for a unique user. The finger print data can be 
a digital representation of the finger print and can be stored as 
a fingerprint template 
I0064] Using the biometric device, the unique user can 
position the device close toa source of RF energy. such as an 
RFID reader, Typically, RFID readers are located near entry- 
ways to restrict access. When auser with the biometric device 
approaches the RFID reader, the antenna 710 harvests energy 
fom the RE field, the power circuit 725 converts the 
vested power to DC, and then the DC voltage is distributed for 
10065] When receiving power. the fingerprint sensor 735 
activates and captures external finger print dat. The extemal 
finger print data is provided to the CPU 720. The CPU 720 
compares the extemal finger print data to the stored finger- 
print template. Based on he comparison, the CPU 720 can 
Calculate a comparison score. The CPU 720 can then contrast 
{he comparison score with а set threshold o determine if a 
match or no match condition has occured, The threshold can 
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be adjusted to ensure sensory integrity. Ifthe CPU 720 deter- 
mines that the external fingerprint data matches to stored 
template, the CPU 720 can proceed to take steps o commu- 
пісае this information. For example, the CPU 720 can signal 
the RF chip 730 o generate a signal for wireless transmission 
by theantenna 710. The RF chip 780 may not necessarily send 
‘signal: rather it шау modify ап КЕ readers energy field (via 
Toad modulation ackscatering) with a certain data modula- 
tion pattern. Upon detecting the modulation of its energy 
field. the RF reader can then actuate an event. This event 
ctustin can include such things as unlocking the door 1o an 
entry way or sending a start signal to another device. 

10066] АШ necessary power for capturing external finger- 
риш, calculation of matching, RF chip power, or an optional 
LEDdisplay on the card is supplied from RF power through 
amenna. Exemplary standards for the RF energy field can 
include, but are not limited to, ISO 14443 A/B/C". ISO 15693, 
Mifare, and Рейса. Depending on the communication roto 
‘col, ап energy field can have a certain carrier frequency. In 
Some instances, the carrier frequency can be 13.56 MHz. To 
achieve maximum power transfer, the antenna 710 can be fine 
tuned to resonate at an energy Biel's carrier frequency, For 
example, the antenna 710 сап be tuned with a capacitor to 
resonate at 13.56 МН» so thatthe antenna 710 can maximize 
energy harvesting fiom the energy field. 

[0067] The biometrie device 700 can enhance and improve 
upon legacy access card systems. In certain security splice- 
ions, many use wireless door access cans, Legacy cards and 
card systems, however, have no functions to authenticate card 
holders. This deficiency results in a weakness of legacy card 
situations: cards can be stolen, faked, or replicated by fraud- 
ster. This activity can lead o unauthorized access which can 
‘result in criminal activity. Embodiments of the present iven- 
tion address the weakness of legacy апі systems. In particu- 
Jar, embodiments of the present invention authenticate card 
holder 

19068] Embodiments of the present invention also enable 
non-baltery card systems. If batteries ме used in cards, there 
is always a risk of running out of battery power in the battery 
and ths at an imporlant event losing battery power can cause 
Serious problems. Power supply enviroment has а be 
always guaranteed as Jong as power on the reader is guaran- 
Teed. Embodiments of the present invention are designed to 
"have alow dissipating power system and utilize «и 
energy acquisition through а novel tuned antenna design (as 
discussed herein). 

[0069] TIG, 8 illustrates a schematic ofa biometric device 
B00 in accordance with some embodiments of the present 
invention. This figure illustrates details of a RFID tag power 
circuit 805 (such as power circuit 728). This figure also shows 
how the RFID power circuit 808 connects with antenna 810at 
various tap positions. 

[0070] Аз discussed herein, embodiments of the present 
invention can utilized a single antenna having various taps 
position along a single wound conductor. The various tap 
Positions enable а single antenna winding to be multi pur. 
pose: power hamessing and data transmission. As shown in 
FIG. 8, the antenna 810 has four taps: A, В, C, and D. Tap A 
is positioned attheterminatendofthe innermost winding, wb 
[Bis located at а corner position of the second innermost 
‘winding, tap C is located at а corner position of the third 
innermost winding, and tap D is located atthe terminal wind- 
{ng of te outermost Winding. By virtue of placing taps B and 
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Cbetween taps A and D. the single antenna 810 is divided into 
segments. The segments enable the single antean o have 
le functions, 

[0071] Shown connected to the various taps in the drawings 
are various logical devices and circuit components. For 
example, the antenna coil is terminated with a ceramic 
capacitor СЗ at taps A and D. C can be used to tune the 
amenna toa cern frequency (eg. 13.56 МНАН Mhz). The 
certain frequency that antenna is tunad to can be the coner 
frequency of an energy field's carrier wave. In currently pre- 
Тото embodiments, C3 has a value ranging from 10 pl to 30 
pF The valve сап be more precisely 15 р? in some embodi- 
ments. 

10072] Tap C can be connected to the RF chip 830 so that 
the RF chip 830 сап use the antenna for communication. In 
this arrangement, the RF chip 830 can generate signals for 
transmission using the antenna 810 In addition, the antenna 
canbe sed to receive data (eg see FIGS, 13-14}.As a result, 
the single antenna 810 can be used to harvest power and 
communicate (receive data and transmit data). Data transmis- 
Sions сап be carried ош by emitting wireless signals or modi- 
cation of an energy’s Held load. 

10073] Certain of the antennas 810 taps can be connected 
to devices to aidin harnessing power from at RF energy fied 
For example, and in curently preferred embodiments, tap A 
can be coupled toa rectifier, The rectifier can include two 
diodes: Schottky diodes D2 and D3. Tap В ean be coupled to 
the interconnection of CL and C2, with С27 other terminal 
being ted 1o ground. This configuration enables the rectified 
volage to be regulated by a voltage regulator 840 (eg. a Low 
Drop Out (LDO). The voltage regulator 840 can be more 
than 6 volts. This rating is high enough to supply an output 
voltage of 33 VDC. This ouput voltage can be utilized by 
пои devices, such as CPU 820. In currently pre- 
ferred embodiments, C1 and C2 can be in the range of I 
пісте апа lo 100 micro-farads. In some embodiments, 
C1 C2 Using the illustrated antenna and rectifying circi 
‘he LDO 840 can supply about 33 volUSO mA to CPU 820 
and a fingerprint sensor 238. Preferably, the CPU is rated 1o 


and the fingerprint sensor 838 consumes 7-10 mA during the 

finger print capturing proces. 

10074] When the biometrie device 800 is positioned proxi- 
reader), the device 


State details). When operations initiate, Ње CPU 820 can 
Signal the finger print sensor 838 to capture the fingerprint of 
‘card holder In response, the finger print sensor 835 captores 
finger print data, The captured finger print data can be ent 10 


the CPU 820. 
[0075] Upon reciving the captured finger print data, the 
CPU 820 can seton the data. The CPU 820 may take a digital 
rendering of the data or extract а simplified image from the 
там, scanned finger print data. After acting on the captured 
finger print data, the CPU 820 can compare the extracted 
image to previously stored finger print data. To enable effac- 
tive comparison, е stored finger print data and the captured 
finger should be obtained by Ihe same method (e, same 
digital rendering algorithm or same data extraction 

‘Othe finger rint data simplification methods inch 
not limited to thinning. noise removing, rotations, extracting 
Minutiae, and FET (Fast Fourier Transfer) 

10076] To implement the comparison af the two data sets, 
the CPU 820 can implement a matching algorithm. The 
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‘matching algorithm can retrieve the stored finger print data 
from memory and compare with the received external биа. 
Results of the comparison may produce a comparison score. 
Alherobtaining the comparison score, the CPU 820 can deter- 
mine if the score exceeds or falls below a predetermined 
threshold. In some embodiments, a comparison score that 
‘exceeds the threshold indicates а match condition and acom- 
Parison score that falls below the Threshold indicates a no 
match condition. 

19077] After determining the existence of a match or no 
match condition, the CPU 820 сип initie control of tbe RF 
hip 830. For example, upon coafiming a match conditior 
"be CPU 820 holds the register ofan 1O port to ouput a signal 
o enable QI to drive the antenna B10 at tap C (tap C can e 
located at oughly the center of the whole antenna 810). By 
controling the output signal to Q1, the CPU can toggle QU 
{gate thereby tuming QI offand on Thisoffand on modulates 
amenna transmission. The toggling activity, us, enables the 
RF chip 830 10 modulate data transmitted by the antenna 810. 
[0078] While the CPU 820 is controlling Q1, the CPU 820 
Son boldis 1O port. When doing this, the CPU 820 can reduce 
its clock cycle to induce a sleep mode or a low frequency 
clock mode, When entering а sleep mode, the CPU 820 can 
also instruct the finger print sensor 838 o enter a sleep mode. 
By entering а slep mode, he CPU 820 and the finger print 
sensor consume less power thereby preserving power for 
‘other components. 

[0079] Dy operating in this fashion, the biometrie device 
{800 can obtain full power from a wireless energy source. This 
full power can be initially used by the CPU #20 andthe finger 
print sensor 835 to locus on calculations. Then the device 800 
Son ноп sending signal data via КЕ chip #30. Ia testing of 
"a prototype device, using а normal reader Tor one-Tingerprint 
Sensor ISO 144434 wireless card reader, a communication 
distance of 30mm has been confirmed. This distance is the 
Same distance of normal ISOL4443A card communication 
distance. So, even though there are many power hungry com- 
ponents onthe biometrie device 800, the опа dev ice 800 
Can communicate with the same reader at the same distance 
allowance. 

[0080] The biometrie device OD con have various physical 
characteristics. For example, the antenna 810 is preferably 
made on exible PCB. The antenns's windings can be 
fabricated with planer copper traces. The antenna 810 pre- 
erably shares the same flexible PCB sheet with various other 
components and includes copper couplings to these other 
components, The other components can include the CPU 820, 
the RF Chip 830, a fingerprint sensor 838, and а voltage 
regulator 840. The flexible PCB sheet can be fabricated with, 
but no limited to polyimide, mylar, PET, and kapton. The 
antenna’s 810 windings can be made of laminated copper, 
plated copper, printed silver combinations thereof, and many 
‘ther conductive materials 

{0081} ‘The antenna 810 can also have various other char 
actes. For example, the antenna В10 сой can be made in 
a wound coil pattem. The wound сой работ can be done so 
that a сой has а plurality of individual windings. The indi- 
vidual windings can have a thickness between about 10 
microns lo about 100 microns, The individual windings can 
also havea width ranging from about SO microns to about 200 
microns. Currently preferred embodiments have a width of 
aont 100 microns witha thickness ranging between about 25 
"microns to about 35 microns, Thickness values should be 
Selected to provide antennas having desired resistivity values. 
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Sach pattem can Бе patterned on one side of FPCB or both 
side of FPCB. Currently prefered coil winding embodiments 
include five windings wit five tums. The windings can be 
positioned proximate Ше outer periphery edges of an access 
card. This configuration advantageously enables acceptance 
ofa maximum magnetic ох from ап RFID reader's energy 
Field. The antenna BIO can be coiled o that the antenna 810 
has angular rans less than about 45 degrees то imit eddy 
[0082] TIG. 9 illustrates a logical state diagram 900 illas- 
trating operational states of a biometrie device in accordance 
ib some embodiments of the present invention. General 
the several states show various operational stages оГ a por- 
table device. A first state 908 shows a portable device in an 
initial state with no power, a second state 910 shows a por- 
table device in range of an energy field at full power. and a 
third state 915 shows a portable device in range of an energy 
‘eld with reduced power use to focus on data communication. 
Each of the states is discussed below in more detail with 
reference to ап access card application- It should be under- 
Stood, however. thatthe dual power harnessing and data com- 
‘munication states could be used in various other applications, 
including but not limited to, cell phone charging data updat 
ing. smart phone charging/'data updating, computer changing 
dat updating. personal musie player changing/data updating. 
10083) Turing now to state 905, an acces card is in an 
initial no-power state. In this state, the card is likely outside 
the range of an energy field. As a result, the access card's 
antenna can not harvest any wireless energy. Aeces cards in 
{his stane will likely remain in the initial, no power state until 
brought in the range of an energy field source. А no-power 
stane could occur when multiple. fine-tuned cards are placed 
in close proximity of an energy source. Typically, in. this 
Statin, the card closest to the energy Source pulls power 
iomtheenergy source while those cards further away receive 
teto no power due to the existence ofthe closer power. The 
statis information shown in state 905 indicted the existence 
“Zero volts and amps in the initial state. 
10084] А next state is shown as state 910. State 910 can 
result when an access card is brought within range of an 
energy field (eg. see FIG. 6). When this occurs an access 
card s amenna and power conversion circuit can recover and 
harvest power from the energy field. This power can then be 
provided to electronics within the card. The electronics can 
include a processor and а fingerprint sensor. The processor 
and the finger print sensor can be used to sean a user's finger 
print and compare the scanned finger print against a known 
finger print This procedure can authenticate someone hold- 
ing an access card. Advantageously, this enables embodi- 
ments ofthe present invention to authenticate a card holder to 
‘ensure the card holder is properly associated with an access 
card. Access cards may not need to remain in a foll energized 
State (such а state 910) o carry ош its functions. Indeed, to 
preserve energy and efficiently use harvested power, a pro- 
Sess canbe configured to swileh omand off other components, 
An example of this is shown in state 913. 
10085] Siste 915 illustrates a feature of some embodiments 
of the present invention. where certain components are 
Switched oor instructed о enter a sleep mode. By instruet 
ng components о enter a sleep mode, power usage is mini- 
mized and or focused for use by other components, As shown 
in state 915, the processor provides a sleep mode signal to the 
finger print sensor. When the finger print sensor is in sleep 
mode, the CPU can then direct adequate power to an RF chip. 
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When powered, the RF chip can communicate with a cant 
reader. State 918 slo represents the ability to continuously 
receive and harvest power Поп an energy field and at the 
Same time, communicate with an access card reader. In cur- 
rently preferred embodiments, communication can be 
accomplished via feld lead modulation. 
[0086] FIG. 10 illustrates a schematic of an alternative 
[RFID tag power circuit and biometrie system 1000 in accor- 
dance with some embodiments of he present invention. In 
this system (which is similar to that shown in FIG. 8), mul- 
tiple processors are used and an RP chip is not usd. In 
addition to CPU 1020, a combination security CPU (Combi 
CPU) 1030 is used. The combination security CPU 1030 can 
be usod for smart cand embodiments and is capable of han- 
dling 1507816 and 18014443 wireless interface protocols, 
Further employment of the combination security CPU 1030 
enables data transmission from ISO 7816 section to ISO 
14443 section. Normally the ISO 14443 section is activated 
automatically when voltage (Vee) to Combi CPU is off 
10087) In operation, system 1000 functions similar o the 
biometrie device 800 (FIG. В), Upon a finger print match, 
the CPU 1020 gives power Vec o the Combi CPU 
ueh IOS The power canbe 3 V 5 mA-Atthesame 
"ime, CPU 120 can output voltage from IOS to to enable QT 
Enabling QI allows data to be sent from from 102 0507816 
Protocol 1o 1807816 10 of Combi CPU 1030, The data can 
be card holder name matching result as he basie data and for 
security, send CPU ID, sensor ID and card UID or previous 
communication record, where all communication can be 
encrypted by such PKI. 
10088] Within Combi CPU, 1807816 portion write the date 
in the shared memory of combi CPU, where shared memory 
can be read by ISO 14443 section and send such read data 
{rough antenna, when Vee to Combi CPU is disconnected. 
Then upon all necessary data is transmitted from CPU to 
Combi CPU, then makes 10 3 o be floating. This enables 
Combi CPU to send data by reading the dta in the shared 
memory writen by ISO7816 portion tough antenna. At the 
‘same mo, by reducing clock to CPU and making finger print 
Sensor to Бе sleep mode, power consumption of the card 
minimized as the ISO 14443 section of security CPU is only 
active. Regarding the power dissipation, this situation is 
mos same situation of pormal ISO 14443 card and thus the 
invention can have the similar distance or normal ISO 14443 
card, even though it contains intelligence and security. 
[0089] FIG. 11 illustrates a functional logic diagram show- 
inga method 1100 of mobile (or portable) device being used 
inan energy field for energy harvesting and data exchange. At 
1108, a deviceis positioned in an energy field. The device can 
be a portable communication device or à portable access 
device. The energy field can be provided by any device 
capable of emitting or giving off an energy fied. The energy 
field can bean RF energy fein some embodiments Ia other 
embodiments. the energy field can higher or lower frequen- 
cies, In currently preferred embodiments, the device can be 
configured 1o interact with the energy field for multiple pur- 
poses. 
[0090] Аз shown at 1110 the method 1100 can also include 
harvesting and converting power Trom an energy Beld. This 
can be accomplished by configuring portable device to 
convert wireless energy from the energy field into electrical 
power. For example, a portable device ean include an antenna 
{os described herein) capable of interacting with an energy 
ick to generate electrical current and voltage. The antenna 
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can be sized and sped to fit within а sal ака, like an 
жал» card. And in other embodiments, the antenna can be 
heed within а porable communication device, When 
receiving power from an energy fil, he power can be con- 
Seed irom AC o DC DC power can be imed to power both 
analog and digital devices. The AC ean also be usedto recive 
nd sit dota 
(0091) When brought ino ап свету field and power trans- 
fer occurs, the method 1100 can also Include at 1115 detect- 
ing receipt af power and an iniêalization procedure. In some 
embodiments! non powere componens can be in a sleep (or 
Pause) mode unt power Часов occus. Upon detection, 
Tor example. a processor can Be configured 1o determine tat 
adequate power is being provided and if so, enter an initial- 
ization procedure. The procedure can include ramping up oF 
processor clocking speeds and signaling other components 
{0092] In some embodiments, a wake vp routine ean 
include a processor being configured to communicate with 
other components, For example, at 1120, a processor ean 
initiate operations of a biometrie dta sensor. The data sensor 
can check or presence of biometrie dta and capture biome 
"ic data In currently preferred embodiments, biometrie data 
Sensors include inger print sensors, Other types оГ sensors 
n also be wsad. 
[0093] Afer capturing biometrie dta with а sensor, the 
тео can include testing of the captured data at 1125. For 
example, the captured deta can be compared with known ca 
For authemicanion purposes. The comparison can result in a 
score which can be compared agains a threshold. Results of 
{he comparison against the threshold can result in atch or 
ovat condition. 
10094] The method 1100 can also include taking action on 
a determined manch or no-match condition. For example, at 
1130, the method 1100 can include communicating the 
results of the data comparison The communication can 
include an RP chip vending a wireless signal about the data 
comparison. The communication may also include modula 
nz existing energy Пе (еа, kod modulation), The 
communication сап be in full duplex mode between а og 
Pase device and а porable device 
10095| Communication may occur sinnllncosly with 
‘ther method actions For example, at 1138, while commu- 
tion exchanges are occuring power harvesting can be 
manner to chargea local power supply. Harvesting 
Wireless energy can resultin doing away with physical cables? 
conductors normally required for power harvesting 
10096] FIG. 12 illustrates a functional block diagram of a 
power harvesting hansng-data transmission system 1200 in 
sconce with some embodiments of he present mention. 
Generally, the system 1200 contains а host device 1205 and a 
portable wireless device 1210. The host device 1205 can 
elude many devices capable of sourcing an RF energy fx 
and capable ot receiving detecting data modulations ina RE 
data eld. The portable wireless device 1210 can ince 
many portable devices capable ог interacting with an RF 
energy Held 
[0097] 1а some embodiments бе host device 1205 can be 
‘ased o change a power source ( p «5 battery associated with 
the portable wireless device 1210. Por example, if the por: 
table wireless device is a portable communication dev 
Such as а cell phone or smart phone, having a banery, the 
portable communication device can include an RE power 
пов circuit as discussed herein. By harvesting the 
host's device RE energy Bed he portable wireless device 
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1210 can charge its batteries. Since the charging can take 
place wirelessly, the need for charging devices or power 
ables does notexst Charging times an range fror rations 
‘of seconds to multiple minutes. 
199] In addition to enabling the charging of local power 
Source, the portable wireless device 1210 can be equipped 
Circuitry 1o receive and transmit data from the host 
device's 1205 RF field. By being able to simultaneously 
‘wansceive data and charge, the portable wireless data ean 
share data with a network connected to the host device. Data 
exchanges can be accomplished. at varying rates, For 
example, data exchange rates can include 106, 212, 424 and! 
or B48 кый 
10099] FIG. 13 illustrates a schematic diagram of a RFID 
transceiver module 1300 in acconlance with some embod 
ments of the present invention. As shown, the module 1300 
includes various analog and digital components. The antenna 
Soil can interact with an energy field to generate AC power, 
"The AC power can be fed toa rectifier (diode DI) for DC 
conversion. The converted DC can be provided toan op amp 
A (eg. Teras Instruments Op Amp OPA354 family) as an 
input source, The op amp can be configured as a comparator 
and use the converted DC as an input signal. The opamp also 
has в reference input a floating reference. The floating 
reference is provided by a second diode (02). The second 
diode D2 allows current to pass so that it functions as a 
voltage disconnect The output of the op amp A1 can be data 
provided in a RF field, such as by an RFID card reader, 
[0100] In addition to being able to receive data, the module 
1300 can also simultaneously transmit data. Data transmis 
sion can be accomplished via transistor QI. Togaling QI on 
and off can result їп voltage passing through diode DI to 
interact withthe antenna сой. This interaction can result in 
ood modulation. The load modulation сап be detected pro 
cessed by a component to determine the toggling rate of T 
The toggling rate of QI can be used to encode data thereby 
transmitting data to another component Using module 1300, 
Фа handling can be simultaneous receipt and transmission 
Ч the while being powered by an RF energy feld. 
19101] As discussed herein, the module 1300 can be used 
for wireless power configurations. For example, the module 
1300 can be used in contact and wireless power mode appli- 
cations (e. ISO 7816 and ISO 14443 A, B ог Рада) An 
ISO pod can be used when a card is used as contact type IDO 
7816. Voltage (SV or 3 3V) can be supplied through ISO pads. 
The voltage can be supplied 1o a voltage regulator, that regu- 
ates powerto 3.3 V in this case. In case of contact mode, there 
is по wireless power in some embodiments. In wireless 
embodiments. there may be no power from ISO pads. The 
input to voltage regulator can be wired or from contact mode 
ISO 7816 via pads and Wireless Mode ISO 1443. 
10102) The voltage regulator can beusedto supply powerto 
а verification CPU and a finger print sensor. In either case, a 
finger is placed on to fingerprint sensor, Verification CPU 
supplies power to Dual mode CPU by logically control UO 
Such as 10 mA supply able general 1O of CPU. The verifica- 
tion CPU can enable or disables Dual mode CPU to send data 
through antenna or not. Verification CPU can send data fromm 
verification CPU to Dual SEC CPU through ISO 7816 10, 
sing URT IO ofthe verification CPU. The verification CPU 
can control the antenna directly so that at initial stage, while 
Voltage is not strong enough Antenna can not beatae by 
Dual SEC CPU at any moment, in another word, fail safe 
control. 
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[0103] FIG. 14 iltustrates a schematic diagram of a REID 
transceiver module cireuit 1400 for use їп charging applica- 
tions n accordance with some embodiments of the present 
vention. The circuit 1400 is similar to that shown in FIG, S 
зо for brevity, this discussion will ot repeat identical details. 
Те circuit 1400 can be used in power charging applications, 
For example, by using a super capacitor in parallel to a 
stacked pair of capacitors, the super capacitor can be used to 
charge a power source (ea rechargeable battery). In some 
embodiments, the super capacitor can have a value ranging 
from several farads to many farads (е. to 1000 farad); 
Preferably the super capacitor is sized and shaped to Бе small 
to it within small, portable devices. 

10104] FIG. 15 illustrates a logical Now diagram 1500 of a 
method that can be used to implement embodiments of the 
present invention on а mobile device (e, an acess card). 
‘Those skilled in the art will understand that method 1500 can 
be performed in various orders (including differently than 
sMustratedin FIG. 15), addtional actions ean be implemented 
as part of a method embodiment, and that some actions pic- 
urod in FIG. 18 or discussed Below are not necessary, In 
addition. й should be understood that while certain actions 
Пава in FIG. I5 may be discussed herein аз including 
‘eta other actions, these certain other actions may be cr 
ой out in various orders andor as parts of the other actions 
depicted in FIG: 15 Method embodiments of the present 
invention, such as the one depicted in FIG. 15, may be imple- 
mented with the devices and systems discussed herein. 
Method embodiments may also be coded in a programming 
Janguage, stored in a memory, and implemented with a pro- 
сезг or microcontroller. Method embodiments can also 
include the use of component devices and a processor can be 
used o manage operation of component devices as desired. 
10108] The method 1500 can initiate in an initial setting. In 
an initial seting, there may be no power environment. And as 
result, no action is made. When proximate an energy field at 
1505, energy can generated via а power circuit at 15 10, The 
poser circuit at 1515 can charge а capacitor. Charging a 
Capacitor can increase voltage output from The capacitor. 
10106] If a hamessed voltage is over a CPU activation 
threshold, a CPU can initiate processing functions at 1820. Or 
f'a CPU does not have such functionality, a dedicated reset 
icut can be used. This акй сар be made by RC charging 
‘voltage with Schmitt Trigger circuit. If necessary enabling 
time delay can be added to set up time. Lf a no-power state is 
detected 1825. then the CPU can go into sleep mode for 
saving energy at 1830. Ifa no-power state is detected the CPU 
‘and biometrie sensor can enter a sleep mode 

[0107] Sleep modes can also be implemented for power 
savings. For example, a CPU can enter sleep mode based on 
a finger print sensor's activity. A CPU can then monitor for a 
wake up trigger from а finger print sensor, if fingerprint 
sensor has finger detecting circuit Such finger detecting cir. 
cuit can be made by several lines of detection of finger out of 
whole cell activation. This can sve more than 9% of ener. 
of fingerprint sensor. Before detecting fingerprint, this is 
Sleep mode of fingerprint sensar. Ву this sleep mode of fia- 
затий sensor and sleep mode of CPU, voltage across the 
Voltage regulator ramps up at maximum speed 

10108] Once а finger is placed in the field of energy where 
CPU and sensor can operate, the sensor сап gather data at 
1535. For example, а fingerprint sensor сап send wake up 
commands to CPU (verification CPU), and the CPU can start 
getting data from fingerprint sensor. Аз this occurs, only 
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CPU's interface, such as SP interface and memory, is active 
to receive data from CPU. For example. a 128x256 bitcel has 
3 bit gray seale (262 Kb), 10 MHz reading spoed takes 0.026 
sev, andthe power dissipation of sensor is between 0.1 mA to 
Tim dependingon sensor type. The current of PU can be 10 
mA ot 10 MHz. Total current at this phase is 17 mA. 

10109] Once data from fingerprint sensor is transferred to 
CPU memory. finger print sensor will be in sleep mode again 
even though finger is on the sensor. Then a taken image data 
San be processed as image processing to reduce data as con- 
vert gray scale data to skinny but continuous Jine data of 
fingerprint pattern. This process is done by filtering, such as 
two dimensional FFT. Then from skinned line data, crossing 
point, edge of line can be detected by Minti processing 
program. Through this proces, minutiae vector can be 
Obtained as personal ID vector data 

10110] This data is compared to the stored reference data in 
CPU flash memory at 1525. This comparison may not be 
10076 matching. Rather, the comparison can give a soore of 
matching Manching can be measured based on the numbers 
‘of minutiae to be compared. In the process of matching, angle 
isto be rotated by A in transfer program. Also, a threshold 
like FAR (False Acceptance ratio) as 0.1%, asthe card can be 
used only carl holder FRR (False Rejection Ratio as 0.01%) 
So that mismatch frustration. This threshold adjustment can 
be FEAT. 

10111) After testing the finger print data, test results can be 
communicated м 1540 to another device. The data commu- 
nication can include test result and other information. For 
example, when fingerprint is matched, the CPU can generate 
duta comprising of the event of fingerprint match, Unique ID. 
‘CPU, Unique ID of sensor if available, assigned ID of card 
or along with card holder name, ofif required picture of card 
holder, and or time stamp if useful. 

[0112] Data transmission can be done in an encrypted fash- 
ion. The CPU сап encrypt the dala to increase security 
Encryption protocols ean include Triple DES, AREA, Camel- 
Во, AES, and RSA. Other encryption schemes can also be 
employed to meet whatever encryption required by users, PKT 
can be used as additonal encryption and UID, ime stamp, or 
port of Minutiae can be used as private key. 

10113] Those information can be generated in Verification 
(CPU, but can be also generated by security CPU, such as dual 
mode CPU (SEC CPU hereafter), because SBC CPU has 
coprocessor of encryption, Wireless controller, which is for 
example, wireless portion of SEC CPU, start shaking hands 
‘with card reader. The communications can be wireless and 
sent though antenna by modulating lod of antenna. 

10114] The embodiments of the present invention are not 
limited to the particular formulations, process steps, and 
materials disclosed herein as such formulations, process 
Steps, and materials may vary somewhat. Moreover the ter- 
inology employed berein s used for the purpose of describ- 
ing exemplary embodiments only and the terminology is not 
intended to be limiting since the scope of the various embodi- 
ments of the present invention will be limited only hy the 
appended claims and equivalents thereof 

10115] Therefore, while embodiments of the invention are 
described with reference о exemplary embodiments those 
‘Skilled in the ап will understand that variations and modif 
‘ations can be effected within the scope of the invention as 
defined inthe appended claims. Accordingly. the scope of the 
various embodiments of the present invention should not be 
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Limited othe above discussed embodiments. and should only 
be defined by the following claims and all equivalents. 

We claim: 

1.4 portable wireless device used for event setuation, the 
portable wireless device comprising: 

a wireless power harnessing module that comprises an 
"antenna tuned to a resonant frequency associated with a 
Source of an energy field, the antenna being tuned witha 
capacitor place in parallel with the antenna; 

the antenna comprising several windings which when 
proximate the energy Held result in the wireless power 
hamessing module sourcing powe 

a biometrie data comparison module coupled to the wire- 
less power harnessing module; the biometrie data com- 
parison configured to entera powered state when receiv- 
ing adequate power from the wireless power harassing 
module, wherein n the powered on state, the biometrie 
data comparison module is operatively configured 10 
receive external biometric data from ап external source 
cand compare the external biometric date o stored bio- 
metric data; and 

а communication module configured to provide informa- 
tion responsive to the comparison of the external bio- 
metric date and stored biometric data. 

2. The portable wireless device o claim 1, wherein the 
wireless power harnessing module, the biometrie data com- 
prison module, and the communication module reside 
‘within an 180-7816 defined card outline. 

3. The portable wireless device of claim 1, wherein the 
wireless power himessing module comprises a rectifier cir- 
cuit conpled to a ow impedance winding of the antenna and 
‘common ground, the rectifier circuit configured to convert 
AC voltage provided by tbe antenna to DC voltage. 

4. The portable wireless device of claim 1, further com- 
prising a capacitor located in parallel with the antenna, 
‘wherein the relationship between the capacitor and the 
amenna defines the resonant frequency. 

S. The portable wireless device of clim 1, wherein the 
device has no local power source. 

6. The portable wireless device of claim 1, wherein the 
antenna is divided up ino segments disposed at various tap 
positions such that antenna has multiple segments configured 
To cary out multiple fonctions. 

7. The portable wireless device of claim 1, wherein the 
wireless power hamessing module harness power from the 
energy’ field simultaneously to the communication module 
transmitting and receiving data from the energy field. 

8. The portable wireless device of claim 1, wherein the 
amenna comprises an antenna coil pattem wound in a con- 
Centric fashion tht comprises inner and outer windings. 

9. The portable wireless device of lim 8, wherein the 
amenna сй pattern js continuous planar copper trace hav- 
ing tap positions located at various places along the coil 
pattem so the antenna has multiple segments configured to 
Bave different funcion: 

10. The portable wireless device of claim 1, wherein the 
wireless power humessing module comprises a rectifier cir- 
uitis avoltage doubling circuits that comprises two Schonky 
barrier diodes arranged in a full wave rectlving arrangement, 

11А wireless access control device, the device compris- 
ing 

ıa power circuit configured to have а default non-energied 
"ate ик} an energized state, the powercireit configured 
1o receive energy from an energy field o enter the ener 
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size state so that the power circuit can source electrical 
power wherein the power circuit is finaly Tuned to à 
carrier requency of the energy field; and 
a processor coupled to the power circuit, the processor 
‘configured to receive electrical power when the power 
кей enters the energized state, the processor further 
‘configured to receive data from a sensor, andi response 
tothe received daa the processor further configured to 
genere a signal corresponding to an access level 
12. The wireless access control device of claim 11, wherein 
the processor receives power only from the power circuit 
when energized and the processor is not configured to receive 
power from any other power source 
13. The wireless acces contol device of claim 11, the 
power circuit comprising a power detection stage, a power 
Conversion stage, and a receiving antenn, Ihe receiving 
amenna being integrated with the power detection аре and 
beng shaped and sized to produce electrical power when 
placed into an energy field. 
14, The wireless acces contol device of chim 11, the 
power circuit comprising an antenna finely Tuned to the car 
ег frequency of the energy field. 
15 The wirelessaccess control device elim 11, wherein 
the processor is configured to contol data communication 
‘between the wireless access control device and the source of 
the energy Вей during the energized state 
16. A portable wireless device capable of hamessing wire- 
less energy comprising: 
эп antenna and a tuning capacitor connected in parallel to 
forma tank circuit, the tank circuit being finely tuned to 
a resonant frequency associated with a carrier base fre- 
‘quency of source of an energy Ве; 

ihe amenna comprising several windings which when 
‘proximate the energy Hcl, result in the antenna sourcing 
lectica current and voltage: 

the antenna further comprising a plurality of segments set 

‘oll a plurality oftaps disposed at various places along 

"e length of the antenna, Wherein one of the segments 

e configured to receive and transmit data with the 

energy field simultaneously with receiving energy from 
the energy field: and 

ıa rectifier cireuit connected toa first tap anda second tap of 

the antenna. the first ар being fated on am inner 
amenna winding and wherein the second tap of the 
amenna is in electrical communication with a common 
‘round, the rectifier circuit configured to convert the 
Sourced electrical current and voltage to à DC energy 

17. The portable wireless device of claim 16, fuer 
prising an antenna driving circuit configured to drive the 
Antenna for data communication, the antenna driving circuit 
being connected to a third tap, the tir tap being located on 
an outer antenna winding. 

18. The portable wireless device of claim 16, further com- 
prising a voltage divider capacitor network coupled to the 
mele, the rectifier comprising а pair of Sehoiky diodes 
‘sith the cathode of first diode connected to the anode of a 
second diode, anode of the first diode connected to ground, 
and the cathode f the second diode connected to the voltage 
divider capacitor network. 

19. The portable wireless device of claim 18, wherein the 
voltage divider capacitor network comprises fist capacitor 
connected in parallel to wo series connected capacitors, 
Wherein he cathode of the second diode is connected 10 а 
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positive terminal of the first and second capacitors, and the 
‘anode ofthe fist diode is connected а negative terminal of 
the ist and third capacitors. 
20, The portable wireless device of claim 18, wherein 
capacitors in the voltage divider capacitor range in value from 
about 1 pF to about 100 pP the tuning capacitor ranges in 
Salue fom about 10 pF to 509 pF, the antenna has beween 1 
то 10 coil windings, and ihe eui windings bave a With 
Tanging between about 1 mm to about 10 man. 
21. The portable wireless device of claim 18, wherein the 
voltage divider capacitar comprises an energy storage capaci- 
‘or configured to store energy; the energy storage capacitor 
having а valve ranging rom about 0.5 пто ато o about 
1000 Trad, 
22, A method of hamessing electrical energy from an 
energy field while simultaneously communicating data with 
the energy Пе, the method comprising: 
‘configuring a portable device with a tank circuit tuned toa 
enter frequency ofan energy field, wherein an inductor 
‘ofthe tank circuit сап inerat with the energy field 10 
convert wireless energy into electrical energy s0 that the 
inductor can source electrical power: and 
configuring a processor located on the portable device to 
recive electrical power sourced by the inductor and 
configuring the processor lo receive and provide data for 
communication with device emiting tho energy Пе, 
‘wherein data can be received and transite using coils 
‘ofthe inductor while the inductor is sourcing energy. 
эз. The method of claim 22. further comprising configur- 
ing the portable device to receive external biometric data, to 
test the biometric data against a stored biometric set of data, 
and to communicate results of the test via the inductor. 
24. The method of claim 22, further comprising configu- 
ing the processor to communicate data by modulating the 
field load of the energy field! 
25. The method of claim 22 further comprising providing 
а voltage conversion circuit on the portable device to convert 
the energy sourced by the inductor fium AC to DC and 10 
regulate the DC voltage relative to a predetermined threshold. 
26. A computer program product embodied in a computer. 
readable modium fr execution by a processor or engine, the 
computer program product comprising an algorithm о man- 
age activated carried ош by a processor in managing power 
‘nd resting biometrie data, the method comprising: 
‘detecting an appropriate power level being sourced by an 
amenna that is finely tuned to resonate ata center carrier 
Frequency of an enemy field, wherein the power level is 
provided in electrical Torm afier the antenna converts 
wireless energy to electrical energy: 

communicating with а biometrie sensor to determine ifthe 
‘sensor detects presence of biometric data and has cap- 
Turd extemal biometrie datar 

testing received biometric data against stored biometric 
dala to determine if the captured external biometrie data 
matches the stored biometrie data: and 

issuing communication signals for wireless transmission 

fom the antenna to another component, the communi- 
cation signals comprising data about results of the bio- 
теше dita test, 

27. The method of claim 26, farther comprising instructing 
fone of the biometrie sensor ar a system processor to enter а 
Sleep mode ifa low power level state is detected or to preserve 
power, 
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28, The method of chim 26, wherein testing received bio- 
metric data against stored biometric data includes configuring 
‘system processor to extract digital data fom the captured 
‘external biometric data to place the external biometric data in 
{he same format as the stored biometric дио. 

29. The method of chim 26, wherein testing received bio- 
metric data against stored biometric dta includes generating 
4 score indicative o the dma test and herein the score can 
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determine а positive or negative test result relative to a pre- 
determined threshold. 

30, The method of clim 26, wherein testing received bio- 
afise acceplance ratio and 
a match condition can beachieved with the false rejection rate 
is less than the Talse acceptance ratio: 
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Бл ABSTRACT 


А silent communications system in which nonaural 
‘carriers in the very low or very high aodio frequency 
range or in the adjacent ultrasonic frequency spectrum, 
are amplitude or frequency modulated with the desired 
intelligence and propagated acoustically or vibration- 
ally, for inducement into the brain, typically through 
the use of loudspeakers, earphones or piezoelectric 
transducers. The modulated carriers may be transmitted 
directly in real time or may be conveniently recorded 
and stored on mechanical, magnetic or optical media for 
delayed or repeated transmission to the listener. 


3 Claims, 3 Drawing Sheets 
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1 
SILENT SUBLIMINAL PRESENTATION SYSTEM 


BACKGROUND-—FIELD OF THE INVENTION 


This invention relates in general to electronic audio 
signal processing and, in particular, to subliminal pre- 
sentation techniques. 


BACKGROUND- DESCRIPTION OF PRIOR 
ART 


Subliminal learning enjoys wide use today and sub 
їшїп! tapes are being manufactured by a number of 
companies in the United States alone. Several decades 
of scientific study indicate that subliminal messages can 
influence a human's attitudes and behavior. Subliminal, 
im these discussions, can be defined as "below the 
threshold of audibility to the conscious mind.” To be 
effective however, the subliminaly transmitted infor- 
mation (called affirmations by those in the profession) 
must be presented to the listener's ear in such а fashion 
that they can be perceived and “decoded!” by ће listen- 
er's subconscious mind. We ae referring to audio infor- 
mation in this discussion, however, information could 
be inputted. into the subjects subconscious mind 
through any of the body's sensors, such as touch, smell, 
sight or hearing. As an example, early development 
Work in the subliminal field utilized motion pictures and 
slide projections as the medium. Early research into 
visual and auditory subliminal stimulation effects is 
exemplified by U.S, Pat. Nos. 3060795 of Corrigan, et 
al and 3,278,676 of Becker. U.S. Pat. No. 4,395,600 of 
Lundy and Tyler is representative of later develop- 
‘ments in today's subliminal message techniques. 

"The majority of the audio subliminal tapes available 
today are prepared using one basic technique. That is, 
the verbal affirmations are mixed with, and recorded at 
a lower level than, a "foreground" of music or sounds 
of ocean surf or з bubbling mountain brook or other 
similar "masking" sounds. The affirmations are gener- 
ally recorded 5 decibels (do) or so below the "fore- 
ground" programming and regenerative automatic gain 
control is usually applied to permit the affirmations to 
change their recorded amplitude in direct proportion to 
the short term averaged amplitude of the continually 
varying “foreground” material. In other words, the 
volume of the affirmations will follow or track the vol 
‘ume changes of the "foreground" programming, but at 
a lower volume level. Circuit provisions are also usually 
included to "gate" the affirmations off when the music 
amplitude is low or zero. This insures that the affirma- 
tions cannot be heard during quiet program periods. 
‘Thus, today's subliminal affirmations can be character- 
ized ss being "masked" by music or other sounds, of 
Constantly changing amplitude and of being reduced or 
cut off entirely during periods of low or quie "fore- 
ground” programming. 

‘One of the principal, and most widely objected to, 
deficiencies in available subliminal tape presentation 
techniques is that the presence of the “foreground” 
material is intrusive to both the listener and to anyone 
Фе in the immediate area. No matter what "iore- 
ground” material is chosen, the fact remains that this 
material can be heard by anyone within its range and 
presents a definite distraction to other activities such as 
Conversation, thought, desire to listen to other pro- 
gramming such as radio or television, need to concen- 
trate etc. Additionally, and because the tapes are used 
repeatedly by the same listener, any "foreground" 
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music or material eventually becomes monotonously 
tiring to that listener. 

Itis the purpose of the following described invention 
to eliminate or greatly reduce ай of the above delicien- 
cie. Although its application to the magnetic tape me- 
dium is described in the following discussion, the tech- 
nique is equally applicable to most other desired trans- 
mission mediums, such as Compact Disc, videocas- 
Settes, digital tape recorders, Public Address (PA) sys- 
ems, background music installations, computer sofi- 


other mediums now in existence or to be developed in 
the future. 

Implemented on tape cassettes, for example, the sub- 
liminal presentation described here s inaudible i, high 
audio or ultrasonic frequencies, the affirmations are 
presented at a constant, high amplitude level, and they 
occupy their own "clear channel", non-masked fre- 


есу allocations, 1f desired, the previously described 
foreground” music or other material can be added to 
the tape through use of an audio mixer. The "sent" 
recordings are inaudible to the user or by others present 
and are therefore very effective for use during periods 
of deep or when in the presence of others. Additionally, 
he basic requirements of subliminal stimulation are met. 

"That is, the affirmations are efficiently transmitted 10 
the ear and, while undetected by the conscious mind, 
are perceived by and тавну decoded by the subeon 

OBJECTS OF THE INVENTION 

Accordingly, several objects and advantages of my 

a) to provide a technique for producing a subliminal 
presentation which is inaudible to the Tisteners(s), yet is 
perceived and demodulated (decoded) by the car for 
use by the subconscious mind. 

(©) to provide a technique for transmitting inaudible 
subliminal information to the listener(s) at а constant, 
high level of signal strength and on a clear band of 
frequencies. 

(с) to provide a technique for producing inaudible 
subliminal presentations to which music or other "fore- 
ground" programming may be added, if desired. 

Sail further objects and advantages will become ap- 
parent from a consideration of the ensuing description. 
and drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Ла the drawings, the first digit of each component 
number also refers to the figure number where that 
‘component can be located 

FIG. 1 represents the block diagram of a suitable 
system which will generate a frequency modulated 
(FM) signal at 14,500 Hz. 

FIG. 2 represents an approximation of the frequency 
response curve of the human ear and the signal decoó- 
ing process. 

'FIG. 3 represents the block diagram of a suitable 
system which will generate a single sideband, sup- 
pressed carrier, amplitude modulated (AM) signal at 
14,500 Hz. 


REFERENCE NUMERALS IN DRAWINGS 
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DETAILED DESCRIPTION OF A PREFERRED 
ховор 


Please refer now to FIG. 1 and FIG. 2, which are 
drawings of а preferred implementation of the inven- 

"The principle of operation of the silent subliminal 
presentation system is as follows: 

‘An audio signal in the upper frequency region of the 
audio spectrum (for example, 1,500 Hz) is modulated 
‘with the desired information. The type of modulation 
may be any type suitable for subliminal applications 
frequency modulation (FM), phase modulation (PM), 
‘upper single sideband with suppressed carrier, ampli- 
tude modulation (AM), tone modulation, etc. 

For broadest application, the high audio frequency 
selected as the carrier frequency must meet two basic 

(1) be high enough in the audio spectrum that its 
presence to the human ear is essentially unnoticed or 
undetectable (without the listener being informed that 
the signal is actually present) and, 

(0) be low enough in the audio spectrum that it (and 
its modulation conten) ean produce а useful output 
power from home entertainment type cassette or reel 
Полей magnetic recorders. 

This would also include, of course, small portable and 
‘auiomobile tape decks. 

‘Alternatively, the output of the system can be fed 
directly into an audio amplifier and its speaker/ear- 
Phone system, Public Address system, etc 

FIG. Y provides the block diagram of an example of 
а system capable of generating the desired silent fre- 
quency modulated carrier. 

"The modulation information is inputted into the mi- 
сторћопе 11. Other suitable input devices may be sub- 
stituted for microphone Ш, such as a tape recorder or a 
radio. The microphone 11 is connected to the preampli- 
fer 12 and should have provisions for adjusting its gain 
in order that the optimum modulation index can be set 
in the frequency modulator 13. The frequency modula- 
tor 13 modulates the frequency of oscillator 14 which 
has been adjusted for an output of 14,500 Hz as de- 
scribed above. The output of oscillator 14 is fed through 65 
а suitable bandpass filter 18 into the tape recorder or 
directly into а suitable amplifier/speaker system. It is 
the purpose of the bandpass filter 0 remove or attenu- 
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ate audible products of the modulation process in order 
o maintain as audibly silent an output as practical. 

‘On the receiving end, FIG. 2 represents an approxi- 
mate and idealized frequency response curve of the 
human ear. The frequency modulated carrier (centered 
at 14,500 Ha), as generated above and played through a 
ape recorder or amplifier /speaker system, is shown on 
FIG. 2as speaker output 26, impinging upon the upper 
slope of the ears response curve at point 28. The fre- 
quency modulated excursions of the speaker output 26 
‘swing between points 23 and 24 on the ear's upper re- 
sponse curve. Because the response curve between 
‘Points 23 and 25 is relatively linear, this action results in 
a relatively linear demodulation of the original modula- 
tion intelligence, which is passed on subliminally to the 
inner ear. The amplitude of the demodulated output is 
mot high enough to be detected by the conscious mind 
but is sufficient in amplitude to be detected by the sub- 
conscious mind. In the feld of communications engi- 
neering design, the above demodulation proces im 
known as slope detection and was used in early FM 
receiver design. In those receivers, the response curve 
‘was formed by the action of a tuned (inductive/capaci 
ance) circuit. In our case, the response curve is formed 
by the natural response curve of the human ear. The 
same slope detection technique can be performed at the 
ow frequency end of the human ear response curve. 
‘This regioni indicated on FIG. 2 as between points 21 
and 22, Thi region, however, has a much smaller avail- 
able bandwidth and is therefore more restricted as to 
the amount of information that can be transmitted in an 
inaudible manner. 

Та practice, the listener adjusts the volume control of 
the tape recorder or amplifier to a level just below that 
at which the listener hears an audible sound or noise 
from the speaker of the tape recorder. If the recording 
process is properly done, a spectrum analyzer or a cali- 
‘rated sound level meter will reveal a strong signal 
emanating from the tape recorder speaker. A calibrated 
Sound level meter, at a distance of 1 meter (with C 
weighing and referenced to the standard of 00002 
micro bar) will typically indicate а silent power output 
‘of from 60 о 70 decibels. This is equivalent to the audio 
power of a loud conversation, yet, in the described 
System, is inaudible or unnoticed by the listener. 

FIG. 3 illustrates a system which generates a suitable 
amplitude modulated (AM) signal, instead of the fre- 
quency modulated (FM) system described above. The 
output is а modulated, single sideband (SSB), sup- 
pressed carrier (AM) signal at 14,500 Hz. 

"The block diagram represents a common scheme for 
generating an SSB signal and will be briefly described. 

"The desired subliminal information is spoken into 
microphone 31. This signal is amplified by speech am- 
plifier 32 and injected into one port of balanced modul 
for 39, A continuous wave эрта] of 48 KHz gene 


balanced modulator 33 is a double sideband, suppressed 
carrier signal at 485 KHz. This signal is fed through 
filter 35, causing one of the two sidebands to be re- 
moved. This signal is fed into one port of mixer 36. A 
‘continuous wave signal at a frequency of 469.5 KHz 
from hetrodyne oscillator 37 is fed into the other port of 


miser 36, resulting in an output of the original sub 
nal audio information but translated 14,500 Hz higher in 
frequency. The bandpass filter 38 attenuates signals and 
noite ouside of the frequencies of interest. The ampli- 
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tude modulated audio output signal is shown as output 
э. 

Тїш, as stated earlier, my invention provides а new. 
system for subliminal presentations which is 
(9) silent, 

(©) outputs а constant, high level modulated signal and, 
(c) occupies а bend of clear channel frequencies. 

The foregoing description of the preferred embodi- 
ment of the invention has been presented for the pur- 
poses of illustration and description. Tt is not intended to 
be exhaustive or to limit the invention to the precise 
form disclosed. Many modifications and variations are 
possible in light of the above discussions. It is intended 
"hat the scope of the invention be limited not only by 
this detailed description, but rather by the claims ap- 
pended hereto. 

‘What is claimed: 

1. A silent communications system, comprising: 

(а) amplitude modulated carrier means for generating 
signals located in non-aural portions of the audio 
and in the lower portion of the ultrasonic fre- 
{quency spectrum said signals modulated with infor- 
mation to be perceived by a listener's brain and, 

(6) acoustic and ultrasonic transducer means for 
propagating said signals, for inducement into the 
brain, of the listener, and, 
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(c) recording means for storing said modulated sig- 
‘nals on mechanical, magnetic and optical media for 
delayed or repeated transmissions 10 the listener, 

2. А silent communications system, comprising: 

(a) frequency modulated carrier means for generating 
signals locate in non-aural portions of the audio 
and in the lower portion of the ultrasonic fre- 
{quency spectrum, said signals modulated with in- 
formation to be perceived by a listener's brain, and; 

(6) acoustic and ultrasonic transducer means for 
propagating said signals, for inducement into the 
train of the listener, and; 

(©) recording means for storing said modulated sig 
nals on mechanical, magnetic and optical media for 
delayed or repeated transmissions to the listener. 

З.А silent communications system, comprising: 

(8) combination of amplitude and frequency modu- 
lated carrier means for generating signals located in 
поп-аша] portions of the audio and in the lower 
Portion of the ultrasonic frequency spectrum, said 
Signals modulated with information to be perceived 
by a listener's brain, and 

(6) acoustic and ultrasonic transducer means for 
‘propagating said signals, for inducement into the 
brain of the listener; 

(c) recording means for storing said modulated sig- 
‘als on mechanical, magnetic and optical media for 


delayed or repeated transmissions to the listener. 


United States Patent i» 
Goldberg et al, 


ANNADA UDAO OO EAM O 
SIS 


[54] APPARATUS FOR LOCATING BODY 
CAVITIES 


US] Inventors: Edward M. Goldberg, Glencoe; Lev 


Stupar, Chicago, ай of Ш 


[73] Assignee: Uresil Corporation, Skokie, Ш, 

[*] Notice: The portion ofthe term of this patent 
subsequent to May 31, 2005 has been 
disclaimed. 

D] Appl. No.: 924407 

[2] Filed: Ang. 3, 1992 


Related U.S. Application Data 

160] Continuation of Ser. No. $59,757, Jul. 30, 1990, sban- 
doned, which isa division of Ser. No. 310,366, Feb. 13, 
1989, Pat. No. 494424, which is a continuation of 
Ser. No. 38400, Ja. 5, T987, 


Б mias 


seve AGIM 1/00 


54 


00 Patent Number: 5,356,386 
Hs] Date of Patent: * Oct. 18, 1994 
I2 Usa... БИШ, ҮТ 
[sê] Fiela of Search уу... 604/118, 318, 319, 320, 
604/323 


[5] References Cited 
US. PATENT DOCUMENTS 


4015603 4/1977 Kurtz etal өм 
4063556 12/1977 Thomas etal cours 
4583085 9/1985 Jensen 27 вив 
4320284 4/1989 Наш. po 
APT 7/190 Goldberg cial. [zr 


Primary Examiner Paul J. Hirsch 
Attorney, Agent or Firm— Laff, Whitesel, Conte & Saret 
[2] ABSTRACT 

An apparatus for locating a body cavity having a flucta- 
ating uid pressure by signaling the fluctuating pressure 
‘when the cavity is entered and then transporting fluid 
either into or ош of the cavity. 


15 Clans, 2 Drawing Sheets 
80 
Ге 77] 
84.36: 77 
22- 
30 
Г 32 
| © 
18 
384 ЕЗ4 
D 
22 40 
LW 
58 
0 ЁН 
в 
64—] = 
66: 
8 1 
62 — l е, 


U.S. Patent Oct. 18, 1994. Sheet 1 of 2 5,356,386 


FIG. 1А 


26.2 2 ү" 


U.S. Patent Oct. 18, 1994 


Sheet 2 of 2 5,356,386 


FIG. 3 


a 


nint 
mun] 
И ! 
nude 


Р {ав пола "а 
(78 дый: 
€ 
-148 S 
78 
2 FIG. 4B 
28 
N 
80 d A S 
» | \ эй W 64 
Lo | | 
FIG. 5А 


5,356,386 


1 
APPARATUS FOR LOCATING BODY CAVITIES 


‘This is a continuation of application Ser. No. 559,757, 
‘now abandoned, filed Jul. 30, 1990 which isa divisional 5 
of copending application Ser. No. 310,366 now U.S. 
Ри. No. 4,944,724 filed on Feb. 13, 1989 which in turn 

is а continuation of application Ser. No. 07/058,400 
filed on Jun. 5, 1987 and now abandoned. 


BACKGROUND OF THE INVENTION 


This invention relates generally to apparatus for 
draining fluids from body cavities and for introducing 
fluids into body cavities. More particularly, this inven 
tion relates to an improved apparatus for positively 15 
locating а body cavity having fluctuating fluid pressure 
and then either draining fluids from the cavity or intro- 
ducing fluids into it 

An apparatus for draining fluids from body cavities, 
including particularly the pleural cavity, is described in 
‘US. Pat. No. 4,664,660. The apparatus described in that 
patent includes a vented housing having а fluid-receiv- 
ing chamber, an antireflux valve mounted within the 
housing and a catheter, extending from the housing, in 
‘communication with the chamber through the anti- 
reflux valve, 

The apparatus of U.S. Pat. No. 4,664,660 is used in 
the drainage of fluids from the pleural cavity by insert- 
ing a solid trocar into the end of the catheter. A skin 
incision is then prepared and the trocar/eatheter assem- 30 
bly is introduced into the pleural space through the 
incision. When the trocar is removed from the catheter, 
fid drains from the pleural cavity through the catheter 
and the vented housing. 

While the above-described apparatus represents a 35 
‘very important contribution to the art, in using it one 
cannot ascertain whether the open distal end of the 
‘wocar/eatheter assembly is properly located in the 
pleural cavity until the trocar is removed, Since drain- 
age cannot begin until the trocar is removed, the proper 40 
positioning of the catheter in the pleural space cannot 
be determined with the trocar in place. In addition, 
damage to the lung, heart and surrounding tissue could 
‘occur if the trocar is not removed as soon as the tip of 
‘the trocar catheter assembly enters the pleural space, 

Another apparatus for draining fluids from body 
cavities, particularly aspiration of liquids from the ple. 
ral cavity, is disclosed in U.S. Pat. No. 4,4735. The 
apparatus described in this patent includes а Catheter/- 
hollow needle assembly which is inserted into the pleu- 
ral cavity. During the insertion procedure, a vacuum is 
maintained in the needle with а syringe so that liquid 
will enter the syringe for observation by the surgeon 
when the needle enters the pleural space. This device 
cannot function unless a vacuum is maintained. Also, it 55 
cannot signal subsequent dislocation of the catheter 
from the pleural space or completion of drainage since 
‘the syringe is disconnected (and cannot be reintro- 
duced) after the initial insertion of the catheter in the 
pleural cavity. 

А medical suction device with an indicator flag to 
signal the pressure being developed by the device is 
described in U.S. Pat. No. 4,404,924, The indicator Пар 
is designed to stand upright when the pressure in the 
device is relatively high and to collapse when suction is 
developed. The flag, unfortunatly, indicates the state 
of il ofthe suction device, not the satisfactory location 
of a catheter in the body cavity being aspirated or the 
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completion of the aspiration procedure. In addition, it 
has по application in a procedure conducted without 

Finally, U.S. Ри. No. 4 164,938 describes a device for 
diagnosing the presence of a tension pneumothorax, 
‘This device includes а sleeve with a needle at one end 
for puncturing the chest wall and extending into the 
pleural cavity and a diaphragm atthe other end which 
expands when the pressure in the pleural cavity is 
greater than atmospheric. Since this device does not 
vent fluid from the pleural cavity, the diaphragm does 
not provide any indication that venting is proceeding ог 
thatthe pneumothorax has been resolved. 

SUMMARY OF THE INVENTION 

It is therefore an object of the present invention to 
provide an apparatus for draining fluids from а body 
cavity or introducing fluids into the cavity which posi- 
tively locates the body cavity. 

It is a farther object of the present invention to pro- 
Vide а catheter apparatus in which a trocar is used to 
facilitate insertion of the catheter into the cavity, and in 
which a positive indication that the cavity has been 
located is provided without removing the trocar. 

Tt is yet another object of the present invention to 
provide a catheter apparatus for draining fluids from a 
body cavity which permits the drainage to commence 
эз soon as the apparatus enters the cavity. 

‘These and other objects ofthe preset invention will 
be apparent from the discussion below. 

‘The present invention is therefore directed to an 
apparatus for transporting fluid either into or out of a 
body cavity having a fluctuating fluid pressure. The 
apparatus includes a conduit for entering the cavity, 
means for signaling the fluctuation of the fluid pressure 
in the cavity and means for transporting the fluid either 
into or ош of the cavity. The signaling means provides 
а positive indication that the cavity has been located 

Tn one important embodiment, tho means for entering 
the cavity comprises a catheter and a housing, having 
an inlet chamber and a discharge chamber, supporting 
the catheter in sealed fluid communication with the 
inlet chamber. An inlet роп is provided in the housing 
having а seal for reversibly receiving a trocar and еп. 
bling at least a portion of the trocar to pass through the 
inlet chamber and the catheter. The inlet port seal is 
‘adapted for sealing the chamber both in the absence of 
‘the trocar and upon its insertion and withdrawal. In 
addition, an antireflux valve is mounted in the housing. 
‘coupling the inlet chamber to the discharge chamber. 
‘The antireflux valve permits fluid entering the inlet 
chamber to pass into the discharge chamber, bat pre- 
vents any fluid from flowing back into the inet cham- 
ber. Finally, and most importantly, this embodiment of 
the invention also includes means for signaling the fluc- 
‘wating fluid pressure in the body cavity, to thereby 
positively signal that the body cavity has been located, 

Tn another important embodiment of the invention an 
improvement in apparatus having а conduit with a re- 
movable trocar to aid body penetration is provided. The 
improvement comprises а furrow in the trocar which. 
permits fluid low through the conduit while the trocar 
û stil in place in the conduit, 


BRIEF DESCRIPTION OF THE DRAWINGS 


‘The features ofthis invention which are believed to 
be novel are set forth with particularly in the appended 
claims. The invention, together with its objects and the 
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advantages thereof, may be best understood by refer- 
елсе to the following description, taken in conjunction 
with the accompanying drawings, in which like refer- 
ence numerals identify like elements in the several fig- 
ures and in which: s 

FIG. 1 is a perspective view of an apparatus in accor- 
dance with the present invention, showing a trocar 
inserted into the inlet chamber of the apparatus; 

FIG. 1A is an elevation view of the rear of the appa- 
ratus of FIG. 1; 

FIG. 2 isa sectional view of the apparatus of FIG. 1, 
taken along lines 2-2 of FIG. 1А; 

FIG. 2A is a partial sectional view of a discharge 
chamber of an alternate embodiment of the apparatus of 
FIG. Lin which a discharge роп is provided for temov- 15 
ing liquids from the discharge chamber; 

FIG. 2D is а partial sectional view of an alternate 
embodiment of the apparatus of FIG. 1 in which an 
auditory signal indicative of the fluctuation of fluid 
pressure is produced; 

FIG. 3 is a plan view of the film valve utilized in the 
apparatus of FIG. I; 

FIG. 4A is a front elevation view of a furrowed tro- 
ем used in the practice of the present invention, 

FIG. 4B is an enlarged sectional a view of the trocar 25 
of FIG. 4, taken along lines 4D 4B, of FIG. 4; and 

FIGS. SA and SB are enlarged sectional views of the 
domed signal utilized in the apparatus of FIG. 1. 


DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 


‘The apparatus of the present invention is intended to 
have application in locating and in moving fluids either 
into or out of body cavities such as the pleural cavity, 
the signal epidural space, blood vessels, the gallbladder, 
the urinary bladder, the kidney pelvis, the brain ventri 
cles and the brain subdural and epidural spaces. How- 
ever, for purposes of illustration, the discusion below is 
directed primarily to an embodiment of the invention 
Particularly suited for locating and draining ids from 40 
the pleural cavity. 

‘An apparatus 10 in accordance with the present in- 
vention В illustrated in FIGS. 1, 1A and 2 The appara- 
tus includes а housing 12 having an inlet chamber 14 
and a discharge chamber 16. Housing 12 is made of any 45 
rigid, impervious material, such as an acrylic, ABS, 
polystyrene or polyvinyl chloride plastic, 

Apparatus 10 includes à manifold 17 having a first 
bore 18 extending through the manifold, Bore 18 is 
enlarged at its distal end to form a recess 20 to which a 50 
cannula 2 is affixed and sealed. A polyethylene are one 
preferred material. When this laminate is used, the plas. 
tic film is used with the polyethylene sides facing each 
other. 


m 


E) 


E 


‘The edges of the two film members of the valve are 55 
heat scaled to each other with a tortuous profile 42 at 
the closed edges of the valve in order to prevent fluid 
leakage. The cracking resistance or threshold pressure 

at which the valve permits fluid to flow through it сап 
be adjusted by varying the thickness of the plastic fms 60 
and the length and width of the valve passage 43. 

Other апїчейих valves which are sufficiently sens 
tive to reflux pressures to produce a discernible move. 
ment in the signaling means (described below) can be 
used. The "Heimlich valve" utilized in U.S. Pat. No. 65 
4,664,660, described above in the Background of the 
Invention, for example, can be used in the present appli 
cation but is less preferred than the бип valve, because 


386 

4 
‘the Heimlich valve is far ess sensitive to reflux pres- 
sures. The Heimlich valve is described in U.S. Pat. Мо. 
3,463,159. 

‘The space defined by bore 18 and bore 34 together 
comprise the inlet chamber 14 of the apparatus. The 
inlet chamber is separated from outlet chamber 16 by 
antireflux valve 40. 

Catheter 24 is formed of a stainless steel spring core 
48 covered with an elastomer 50, which preferably is 
present in the form of a silicone coating on the spring, 
The tip 52 of the catheter is preferably made of a resil- 
dent polymer, such as polyurethane or silicone rubber, 
and is bonded to the end of the spring core. 

‘The tip of the catheter is open at 54 to permit trocar 
28 to pass through. Elastomer covering 50 of the cathe 
ter may have а plurality of ports 56, in addition to the 
opening at the tip, to facilitate draining between the 
exposed coils of spring 48, and to insure that drainage 
proceeds in the event that opening 54 is blocked by 
expanding lung tissue. 

Discharge chamber 16 has а series of elongated vent 
‘openings 58 (FIG. 1A) located behind a protective 
cover 59. Cover 59 is affixed to housing 12 along its 
sides and undercut to create а passages 61 at its top and 
bottom through which gaseous fluids vent to the atmo- 
sphere. A hydrophobic filter 60 is fixed in place behind 
the vent openings to prevent aqueous liquids from es- 
caping the discharge chamber. 

A self-adhesive strip 62 is attached to the exterior of 
the distal wall 64 of housing 12. The adhesive strip is 
covered by a protective release sheet 66 which is re 
moved prior to installation of the catheter, во that the 
strip can be applied to the patient's skin upon installa. 
tion of the apparatus. 

In addition, a seal cuff 68 is provided about catheter 
24, adjacent wall 64 of the apparatus which will abut the 
patient's body. Cuff 68, which is preferably a sponge 
silicone or other resilient material, is intended to pre- 
‘vent tissue emphysema by sealing the perimeter of the 
catheter at the wound site where the catheter enters the 
body. 

An absorbent pad 70 is positioned at the bottom and. 
side of the discharge chamber to absorb small quantities 
ОР blood or other liquids which may pass through the 
apparatus when, as in the present embodiment, the prin. 
cipal fluid being drained is air. In an alternative embod 
ment, where significant amounts of liquid are t0 be 
drained, в collection port 72 (FIG. 2A) is provided so 
that the fluid may be continuously withdrawn either 
under suction or by gravity. 

Trocar 28, which i illustrated in FIGS. 4A and 4B, 
includes a handle 74 molded or bonded to its proximal 
end. The trocar is sized so that its distal, pointed tip 76 
protrudes beyond the tip 52 of catheter 24 when the 
trocar is folly inserted in the apparatus. Trocar 28 in. 
cludes a furrow 78 which extends from trocar tip 76 
‘through а point 79 near handle 74. The furrow permits 
uid communication between the tip 52 of the catheter 
and inlet chamber 34 while the trocar is inserted in the 
catheter. Furrow 78 thus permits fluids to be vented 
from the plural cavity immediately upon introduction of 
the catheter, without removal of the trocar. Furrow 78 
also permits the signaling means (described below) to 
being functioning immediately upon entry of the cathe- 
ter tip into the pleural cavity. 

Means for signaling fluctuation of fluid pressure in 
the pleural cavity is provided in the form of a resilient 
signal dome 80 which is in fluid communication with 
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inlet chamber 14 by way of bore #2 in manifold 17. 
Signal dome 80 has an annular lip 84 which is salingly 
affixed to the top 36 of manifold 17 so that the dome 
caps and closes off bore 82. A clear cover 86 is affixed 
to the top 36 of manifold 17, to define а signal chamber 5 
88. A vent hole 90 is formed in the cap to permit the 
signal dome to freely expand and contract within i 

‘Signal dome #0 is made of a resilient material, prefer- 
ably silicone, with a shape and resilience such that the 
dome will collapse (FIG. SB) and retur to its normal 
configuration (FIG. 5A) with the fluctuating pressures 
in the pleural cavity, producing a pulsating visual indi- 
cation of the pleural cavity pressures. In the embodi- 
ment illustrated, the signal dome is molded of silicone 
and is wider than it is high. Tt has a wall thickness of 
about 0.012 to 0.015 inches at its base tapering to about 
(0.007 inches at its apex, as illustrated in FIGS. SA-SB. 
In other applications the signal dome sensitivity may be 
adjusted as necessary by varying, for example, the mate- 
rial from which the signal dome is fabricated, as well as 20 
the size and shape of the dome, and its wali thickness 
and taper. 

‘The functioning of the signal means depends on: 1) 
‘changes in pressure (differential pressures) in the body 
cavity of interest; 2) cracking resistance of the anti 
reflux valve, and 3) sensitivity of the signal dome. Since 
the differential pressures of the body cavity are not 
controllable, the antireflux valve cracking resistance 
and/or the signal dome sensitivity must be matched to. 
the differential pressures of the particular body cavity in 
‘order to produce the desired pulsating movement in the 
signal dome. For example, in an application in the epi- 
dural space, where the pressures are generally lower 
‘than in the pleural cavity, a more sensitive dome and/or 
an antireflux valve with a higher cracking resistance 
will be needed, 

‘Naturally, the signaling means include any resilient 
structures which pulsate with fluctuating pressure in the 
system. For example, a flat resilient membrane which 
expands with increasing pressure and collapses back to 
ıa generally flat position on decreasing pressure would 
provide a satisfactory alternative to the signal dome 
illustrated above. 

In an alternate embodiment, an auditory signal is 
provided, either alone or in conjunction with the visual 
signal described above. Thus, there is illustrated in FIG. 
2B an embodiment in which а hole 92 is made in cover 
39, passages 61 are closed off and a low velocity whistle 
94 is affixed to the cover so that the opening in the 
‘Whistle 96 i aligned with the hole in cover 89. Thus, the 
air passing though the discharge chamber will exit 
‘through the whistle, producing a rhythmic auditory 
signal indicative of the fluctuating pressure in the plen- 
ral cavity before the pneumothorax is resolved and 
either a continuous signal or silence when the pneumo- 
thorax is resolved. The loudness and sensitivity of the 
signal will be a function of the cracking resistance of the 
antireflux valve 40, the resistance to air movement of 
filter 60, and the sensitivity of the whistle. 

In yet another alternative embodiment of the present 
invention, once the catheter is in place in the pleural 
cavity, а cannula sized to fit within the catheter 24 is 
passed through seal 30, through bore 18 and into the 
catheter. A vacuum is then applied to the cannula to 65 
rapidly remove fluids from the pleural space. 

Та treating traumatic or idiopathic pneumothorax, or 
for evacuating air from the chest following thoracic 
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surgery or percutaneous lung biopsy, the apparatus 10 
may be used as follow: 

1. If the apparatus is supplied in sterile kit form, the 
apparatus is removed from the kit under sterile condi 
tions and the trocar is inserted through inlet port 26 s0 
‘that its tip protrudes from the tip 52 of catheter 24 

2. A site is selected, preferably in the second inter- 
space at the midelavicular fine. 

3. The site is prepared with an antimicrobial agent 
and a drape is placed over the site. 

4. Local anesthesia is applied at the si 

5. Using a scalpel, a small skin incision is made at the 

6. The release sheet is removed from the adhesive 
strip. 

7. With the thumb over the trocar handle, the device 
is positioned at the incision and the trocar/catheter 
assembly is passed into the pleural space immediately 
above the superior border of the rib. Catheter 24 is 
maintained in a straight condition by the trocar, so that 
the catheter will remain rigid and resist bending upon 
insertion into the body cavity. In addition, spring 48 
prevents any significant compaction of the catheter on 
the trocar during the insertion process. 

8. When the catheter tip enters the pleural space, 
signal dome 80 will begin to pulsate. When this occurs, 
the trocar is removed to increase the rate of fluid flow 
and prevent damage to the lung. The continuing pulsat- 
ing movement of the signal dome is observed as the air 
is evacuated from the pleural cavity and the lung begins 
to теме. 

9. When the pneumothorax is resolved and the lung is 
reinflated the signal dome stops pulsating and the appa- 
таша can be removed. 

‘While the present apparatus has been described in 
connection with the removal of fluids from the pleural 
cavity, the device may be used in a multitude of other 
applications, both for removing fluids and for introduc- 
ing fluids. For example, it may be used in locating and 
in moving fluids either into or out of body cavities such 
эв the pleural cavity, the signal epidural space, blood 
vessels, the gall bladder, the urinary bladder, the kidney 
pelvis, the brain ventricles, and the brain subdural and 
epidural spaces. In introducing fluids, the catheter is 
inserted in the cavity and then а cannula is introduced 
through seal 30 and into the catheter, whereby the fiu- 
ids to be introduced are passed through the cannula by 
way of a syringe or other conventional injection device, 

For example, in administering an epidural block, the 
anesthesiologist would position the trocar/catheter tip 
їп the epidural space relying upon the pulsating signal 
dome to positively indicate that the epidural space has 
been located. He or she would then remove the trocar 
and insert a syringe containing an appropriate anes- 
thetic and inject the anesthetic into the epidural space. 

‘While particular embodiments of the invention have 
been shown and described, it will be obvious to those 
skilled in the art that various changes and modifications 
‘may be made therein without departing from the spirit 
апа scope of the invention and, therefor, it is intended 
in the appended claims to cover all such changes and 
‘modifications which fall within the true spirit and scope 
ofthe invention, 

What we claim is: 

1. An apparatus for locating a body cavity having a 
fluctuating fluid pressure and transporting fluid either 
into or out of the cavity comprising 
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a conduit comprising а flexible catheter having a 
spring covered by an elastomeric coating for enter- 
ing the cavity; 

means, in communication with said conduit, for pro- 
ducing а pulsating indication corresponding to the 
fluctuation of the fuid pressure in the cavity when 
said conduit enters the body сауну; and 

means, in communication with said conduit, for trans- 
Porting fluid either into or out of the cavity. 

2. The apparatus of claim 1 wherein said conduit 

serves as said transporting means. 

3. The apparatus of claim 1 wherein said signaling 
means comprises an elastomeric element which pulsates 
in response to the fluctuating fluid pressure in the body 
cavity 

4. An apparatus for locating а body cavity having a 
fluctuating fluid pressure and transporting fuid either in 
or out of the cavity comprising 

а conduit; 

‘housing having an inlet chamber and a discharge 
chamber, said housing supporting said conduit in 
sealed fluid communication with said inlet cham- 
ber, 

an inlet port in said housing having inlet port sealing 
means for reversibly receiving а trocar and en- 
bling at least a portion of a trocar to pas through 
said inet chamber and said conduit, said inlet port 
sealing means being adapted for sealing said cham- 
ber both in the absence of a trocar and upon inser- 
tion and withdrawal ofa trocar, 

amireflux valve means mounted in said housing, 
coupling ssid inlet chamber with said discharge 
chamber, for permitting fuid entering said inlet 
chamber to pass into said discharge chamber while 
preventing fluid from flowing from said discharge 
‘chamber into said inlet chamber and 

means for producing a pulsating visual indication 
‘corresponding to the fluctuating fluid pressure in 
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the body cavity upon entry of the conduit into a 
body cavity. 

5. The apparatus of claim 4 including a trocar posi- 
tioned in said inlet port and passing through said inlet 
chamber and said conduit, said trocar having a furrow 
which permits fui flow through said conduit and said 
inlet chamber. 

6. The apparatus of claim 4 wherein said conduit is a 
flexible catheter comprising а spring covered by an 
elastomeric coating. 

7. The apparatus of claim 4 wherein a resilient cuff is 
provided at the base of said conduit to seal against the 
body. 

3. The apparatus of claim 4 wherein said antireflux 
valve is а film valve comprising two pieces of plastic 
film closed along their edges, 

9. The apparatus of claim 8 wherein sid closed edges 
of said film valve have a tortuous profile. 

10. The apparatus of claim 8 wherein said plastic film 
pieces comprise a aylon/pelyethylene laminate 

11. The apparatus of claim 4 wherein a collection port 

ided in said discharge chamber for withdrawing 
Tiquids therefrom, 

12. The apparatus of claim 4 wherein said signaling 
means comprises an elastomeric element which pulsates 
in response to the fluctuating fluid pressure in the body 
cavity 

13. The apparatus of claim 12 wherein said elasto- 
тепе element is dome-shaped and the thickness of the 
wall of sid dome-shaped elastomeric element gradually 
tapers to its apex. 

14, The apparatus of chim 4 wherein said signaling 
means comprises a Whistle. 

15. The apparatus of claim 4 including a cannula 
passing through said inlet port sealing means and said 
inlet chamber and into ssid conduit for transporting 


ша either into ог out of the cavity. 
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6» ABSTRACT 


Physiological effects have been observed in a buman subject 
їп response to stimulation of tbe skin with weak electro- 
magneti fields that are pulsed with certain frequencies near 
За Hz or 24 Hz, such as 1o excite a sensory resonance. Many 
computer monitors and TV tubes, when displaying pulsed 
images, emit pulsed electromagnetic fields of sufficient 
simplindes to cause such excitation. I is therefore possible 
fo manipulate the nervous system of а subject by pulsing 
images displayed оп а nearby computer monitor or TV set. 
Tor the liter the image pulsing may be imbedded in the 
program material, or it may be overlaid by modulating а 
Video steam, either э an RF signal or as a video signal, The 
"mage displayed on a computer monitor may be pulsed 
effectively by a simple computer program. For селца 
monitors, pulsed electromagnetic Hels capable of exciting 
Sensory resonances ia nearby subjects may be generated 
слеп as the displayed images are pulsed with subliminal 
Intensity. 
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NERVOUS SYSTEM MANIPULATION BY 
ELECTROMAGNETIC FIELDS FROM 
MONITORS, 


BACKGROUND OF THE INVENTION 


The invention relates to the stimulation of the human 
nervous system by an electromagnetic field applied ext 
maliy to the body. A neurological «Пес of external electric 
fields has heen mentioned by Wiener (1958), in a discussion 
of the bunching of brain waves through nonlinear interac- 
"ions. The electric field was arranged to provide “a direct 
clectical driving of the brain”. Wiener describes the field as 
Set up by a 10 Hz alternating voltage of 400 V applied in a 
тооп between ceiling and ground. Brennan (1992) describes 
in US, Pat, No, 5,169,380 an apparatus for alleviating 
disruptions in circadian rythms of a mammal, in which an 
alternating electric eld is applied across thc Dead of the 
subject by two electrodes placed a short distance from the 
Sin. 

A device involving a field electrode as well as a contact 
electrode is the "Graham Poteatializee” mentioned by 
Hutchison (1991). This relaxation device uses motion, light 
and sound as well as ап altemating electric field applied 
mainly to the bead. The contact electrode i a metal bar in 
Ohmic contact with the bare feet of the subject, and the icd 
electrode is a hemispherical metal headpiece placed several 
inches from the subec s head. 

їп these three electric stimulation methods the external 
electric field is applied predominantly to the head, so that 
есше currents are induced in the brain inthe physical 
manner governed by electrodynamics, Such currents can be 
langely avoided by applying the field not to the head, but 
rather to skin areas away from the head. Certain cutaneous 
receptors may then be simulated and they would provide a 
Signal input into the brain along the natural pathways of 
Afferen nerves, H has boen found that, indeed, physiological 
ficis can be induced in this manner by very weak electric 
fields, if they are pulsed with a frequency near Ни. The 
observed effects include piosis of the eyelids, relaxation, 
drowziness, the Feeling of pressure at a centered spot on the 
lower edge of the brew, sccing moving patterns of dark 
purple and greenish yellow with the eyes closed, a tonie 
Smile, a tense feeling in the stomach, sudden loose sco and 
‘Sexual excitement, depending оп the precise frequency used, 
Sod the skin area to Which the field is applied. The sharp 
frequency dependence suggests involvement of a resonance 
mechanism. 

H has been found thatthe resonance ean be excited not 
only by externally applied pulsed electric fields, as discussed 
n US. Pat. Nos. 5,782874, 5899522, 6,081,744, and 
6.167.304, but also by pulsed magnetic fields, as described 
їп US. Ри. Nos. 5,935,054 and 6,238,333, by weak heat 


pulses applied to the skin, эв discussed in US. Pat: Nos, « 


5,800,481 and 6,091,994, sod by subliminal acoustic pulses, 
эз described in US. Pat. No. 6,017,302. Since the resonance 
Js excited through sensory pathways, it is called a sensory 
resonance In addition to the resonance near Ha, a sensory 
resonance has been found near 24 Hz, The latter is char- 
элегей by the slowing of certain cortical processes, ss 
есиме in Me “481, 022, "302, "744, "OM, and "304 
patents. 

The excitation of sensory resonances through weak heat 
pulses applied to the skin provides a clue about what going 
Оп neurologically. Cutaneous temperature-sensing receptors 
эе known lo fire spontaneously. These nerves spike some- 
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what randomly around an average rate that depends on skin 
temperature. Weak heat pulses delivered to the skin im 
periodic fashion will therefore cause a slight frequency 
"modelation (im) im tbe spike puterns generated By the 
nerves. Since stimulation through other sensory modalities 
rosis in similar physiological effects, jt is believed that 
frequency modulation of spontaneous afferent neural spik- 
ing patterns occurs there as well 

Tti instructive to apply this notion to the stimulation by 
weak electric Held pulses administered to the skin. The 
Externally generated fields induce electric current pulses in 
"o underlying tissue, but the current density is much too 
small for firing an otherwise quiescent nerve, However, in 
experiments with adapting stretch receptors of the crayfish, 
Terzuolo and Bullock (1956) have observed that very small 
electric fields can suffice for modulating the firing of already 
Майко nerves, Such a modulation may occur io the electric 
field stimulation under discusion. 


Further understanding may be gained by considering the 
«есе charges that accumulate on the skin as a result of the 
induced tissue currents. Ignoring thermodynamics, one 
‘would expect the accumulated polarization charges to be 
confined sirictly to the outer surface of the skin. Вы change 
density is caused by a slight exces in positive or negative 
"ons, and thermal motion distributes the ions through a thin 
layer. This implies that the externally applied electric field 
actually penetrates a short distance into the tissue, instead of 
Stopping abruptly at the outer skin surface. In this manner a 
considerable fraction of the applied field may be brought to 
bear on some cutaneous nerve endings, o that a slight 
modulation of the type noted by Terzuol and Bullock may 
indeed occur. 

The mentioned physiological effects are observed only 
when the sirength of the electric БЕК on the skin les in a 
certain range, called tbe effective intensity window. There 
Sio а bulk effect, in that weaker fields suffice when the 
field is applied to а larger skin area. These effects are 
discussed in detail in the 922 patent. 

‘Since the spontaneous spiking of the nerves is rather 
random and the frequency modulation induced by the pulsed 
ЕШ is very shallow, the signal to noise ratio (SN) for the 
fm signal contained in the spike trains along the afferent 
nerves is so smal ato make recovery of the fm signal from 
{single nerve fiber impossibile. But application of the field 
over a large skin arca causes simultaneous stimulation of 
many cutaneous nerves, and the fm modulation is hen 
coherent from nerve 10 nerve. Therefore, if the afferent 
Signals are somehow summed in the brain, the fm modula- 
fions add while the spikes from different nerves mix and 
interlace. In ibis manner the S/N can be increased by 
appropriate neural processing. The mater is discussed in 
Флай io the "874 patent. Anoiber increase in sensitivity i$ 
‘due 1 involving a resonance mechanism, wherein consid. 
‘erable neural circuit oscillations сап resi from weak exci 

‘An easly detectable physiological effect of an excited 4% 
Hz sensory resonance is ptosis of the eyelids. As discussed 
їп the "922 patent, the pois test involves first closing the 
eyes about half way. Holding this eyelid position, he eyes 
are rolled upward, while giving up voluntary control of the 
eyelids, The eyelid position is then determined by the state 
of the autonomic nervous system. Furthermore, the pressure 
exerted om the eyeballs by the partially closed eyelids 
increases parasympathetic activity. The eyelid position 
‘hereby Becomes somewhat labile, s manifested by a slight 
uter. The labile state is sensitive to very small shifts in 
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autonomic stale, The ptosis influences the extent to which 
{he pupil is hooded by the eyelid, and thus bow much light 
is admitted to the eye. Hence, the depth of he ptosis is seen 
by the subject, and can be graded оп a scale from O to 10. 

I the initial stages of the excitation of the %4 Hz sensory $ 
resonance, а downward dif is detected in the ptosis 
frequency, defined as the stimulation frequency for which 
maximum piosis is obtained. This drift is believed to be 
Caused by changes in the chemical milieu of the resonating 
neural circuits. Н is thought that the resonance causes 
perturbations of chemical concentrations somewhere in the 
brain, and that these perturbations spread by diffusion to 
nearby resonating circuits, This «Пес, called "chemical 
detuning”, can be so strong that ptosis is lost altogether 
‘shen the stimulation frequency is kept constant in the initial 
Sages of the excitation. Since the stimulation then fll 
Somewhat out of tune, the resonance decreases in amplitude 
Sod chemical detuning eventually diminishes, This causes 
{he ptosis frequency 10 silt back up, so that tbe stimulation 
is more ja tune and the ptosis сап develop again. AS a result, 
for fixed stimulation frequencies in а certain range, the 
ploss slowly cycles with а frequency of several minutes. 
‘The mattor is discussed inthe 302 patent. 

The stimulation frequencies at which specifie pħysiologi- 
cal elects occur depend Somewhat on the autonomie ne 
vous system эше, and probably on the endocrine state as 
wel 

Weak magnetic fields that are pulsed with а sensory 
resonance frequency can induce the same physiologic 
effects as pulsed electric Hells. Unlike the latet however 
the magnetic fields penetrate biological tissue with nearly 
undiminished strength. Eddy currents in the tissue drive 
electric charges tothe skin, where the charge distributions 
эге subject 1o thermal smearing in much the same way as in 
electric field stimulation, so thatthe same physiological 
effects develop. Details are discussed in the 054 patent 


SUMMARY 


Computer monotors and TV monitors can be made 1o emi 
weak low-frequency electromagnetic fields merely by puls 
ing the intensity of displayed images. Experiments have 
shown that the 4 Hz sensory resonance can be excited in this 
manner in a subject near the monitor. The 2.4 Hz sensory 
resonance can also be excited in this fashion. Hence, a TV 

Vonitr or computer monitor can be used to manipulate the 
nervous system of nearby people 

‘The implementations f the invention are adapted to the 
source of video scam that drives the monitor be it a 
computer program, a TV broadcast а video tape ог a digital 
Video dise (DVD). 

For a computer monitor, the image pulses can be produced 
by a suitable computer program. The pulse frequency may 
be controlled through keyboard input, so thst he subject can 
tune toan individual sensory resonance Fequeney. The pulse 
amplitude can be controlled as well ia this manner. A 
program written in Visual Basic(R) is particularly suitable 
Tor use on computers ibat run the Windows 95(R) or 
Windows ЭВ operaning system. The structure of such а 
program is described. Production of periodie pulses requires 
am accurate timing procedure. Such a procedure is con- 
гилей from the GetTimeCount function available in the 
Application Program Interface (API) of the Windows oper- 
ing system, together with an extrapolation procedure that 
m proves the timing accuracy. 

Pulse variability сав be induced through sofware, for 
the purpose of thwarting habituation o the nervous system 
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о the field stimulation, or when the precise resonance 
requeney is aot known. The variability may be а pseudo- 
random variation within а narrow interval, or it ean take the 
form of a frequency or amplitude sweep in time. The pulse 
variability may be under control of the subject. 

“The program that causes а monitor t display a pulsing 
image may be run on a remote computer that is connected 10 
the user computer by а ik; the ater may partly belong 10 
a network, which may be the Internet 

For ТУ monitor, the image pulsing may be inherent in 
te video stream as it ows from the video source, or else the 
stream may be modulated such as to overlay the pulsing. In 
the first cise, a live TV broadcast сип be arranged to have the 
feature imbedded simply by slightly pulsing the illumination 
of he scene that is being broadcast. This method can of 
course also be used in making movies apd recording video 
tapes and DVDs. 

Video tapes can be edited such as to overlay the pulsing 
by means of modulating hardware. A simple modulator is 
discussed wherein the luminance signal of composite video 
is pulsed without affecting the chroma signal. The same 
effect may be introduced at the consumer cad, by modulat- 
"ng the video stream that is produced by Ве video source. A 
DVD can be cdd through softwar, by introducing pulse- 
Jike variations in the digital RGB signals. Image intensity 
pulses can be overlaid onto the analog component video 
Spot of a DVD player by modulating the luminance signal 
component. Before entering the TV set, a television signal 
can be modulated such as to cause pulsing of the image 
intensity by means of a variable delay line that is connected 
о a pulse generator, 

Certain monitors can emit clectromagnetic field pulses 
that excite a sensory resonance ina nearby subject, through 
image pulses that are so weak as o be subliminal. This is 
unfortunate since it opens a way for mischievous application 
of the invention, whereby people are exposed unknowingly 
"o manipulation oftheir nervous systems Го someone else's 
purposes. Such application would be unethical and is of 
Course not advocated Ii mentioned here in order ю alert 
the public to the possibility of covert abuse that may occur 
‘while being online, or while watching TV, a video, or a 
DVD. 


DESCRIPTION OF THE DRAWINGS 

FIG. 1 illustrates the electromagnetic field that emanates 
rom а monitor when the video signal is modulated such ax 
to cause pulses in image intensity, and a nearby subject who 
Ж exposed to the field. 

FIG. 2 shows a circuit for modulation of a composite 

‘video signal for the purpose of pulsing the image intensity. 

3 shows the circuit for a simple pulse generator. 
FIG. 4 illustrates how a pulsed electromagnetic field can 
be generated with a computer monitor. 

FIG. $ shows a pulsed electromagnetic field, that is 
generated by э television set through modulation of tbe RF 
Signal input to the TV. 

FIG. 6 outlines the structure of а computer program for 
producing а pulsed image 

IG. 7 shows an extrapolation procedure introduced for 
improving timing accuracy of the rogram of FIG. 6. 

IG. illustrate the action of the extrapolation procedure 
of FIG. 7. 

FIG. 9 shows a subject exposed to a pulsed electromag- 
netic field emanating from a monitor which is responsive 1o 
3 program running on а remote computer via а lik that 
involves the Internet. 
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FIG. 10 shows the block diagram of a circuit for fre- 
quency wobbling of a TV signal for the purpose of pulsing 
the intensity of the image displayed on a TV monitor 

TIG. 11 depicts schematically a recording medium in the 
oem of a video tape with recorded! data, and the attribute of 
te signal that causes the intensity of the displayed image to 
be pulsed, 

TIG. 12 illustrates how image pulsing can be embedded in 
э video signal by pulsing the illumination of tbe scene that 
is being recorded 

FIG. 13 shows a routine that introduces pulse variability 
imo the computer program of FIG. 6 

FIG. 14 shows schematically bow a CRT emits an elec- 
tromagnetic field when the displayed image is pulsed. 

FIG. 15 shows how the intensity of the image displayed 
оп a monitor can be pulsed through the brightness control 
terminal ofthe monitor. 

TIG. 16 illustrates the action of the polarization dise that 
serves as a model for grounded conductors in the back of a 
ERT sereen. 

TIG. 17 shows the circuit for overlaying image intensity 
pulses on a DVD output 

TIG. 18 shows measured data for pulsed electric fields 
emitted by two different CRT туре monitors, and а compari 
Son with theory, 


DETAILED DESCRIPTION 


Computer monitors and TV monitors emit electromag- = 


netic fields. Part o the emission occurs at he low frequen. 
cies at which displayed images are changing. For instance, 
з туос pulsing of the intensity of an image causes 
Slccromagncti ПЕМ emission at the pulse frequency, with 
a strength proportional to the pulse amplitude. The field is 
briefly referred to as “sereen emisioa”. In discussing this 
effect, any part or all what is displayed on the monitor sereen 
{scaled s0 image. A monitor of the cathode ray tube (CRT) 
{ype has three electron beams, one for each of the basie 
colors red, green, and blue. The intensity of an image îs here 
defined as 


E o 


‘where the integral extends over the image, and 


dein а 

jg, and jb being the electi current densities in the rd, 
green, and blue electron beams at he surface area dA of the 
nage on the sereen. The current densities are to be taken in 
the distributed electron beam model, where the disereteness 
ol pixels and the raster motion of the beams are ignored, and 
the back of the monitor sereen is thought to be irradiated by 
diffuse electron beams, The beam current densities are then 
functions of the coordinates x and y over the sereen. The 
model is appropriate since we are interested in the clcim- 
magnetic Held emision caused by image pulsing with the 
very low frequencies of sensory resonances, whereas the 
emissions with the much higher horizontal and vertical 
Sweep frequencies are of no concern: Fora CRT the intensity 
© an image is expressed in millamperes. 

Fora liquid crystal display (LCD), the current densities in 
the definition of image intensity are to be replaced by driving 
voltages, multiplied by the aperture ratio of the device, For 
эп LCD, image intensities are thus expressed in voll 

H will be shown that for a CRT or LCD sereen emissions 
are caused by fluctuations in image intensity. In composite 


6 
video however, intensity as defined above is nol a primary 
Signal feature, but luminance Y is. For any pixel one has 


razana sco a о 
‘where R, G, and B are the intensities of the pixel respec- 
tively in гей, green and blue, normalized such as to range 
{om 0 to 1. The definition (3) was provided by the Com- 
mission Incmationale de l'Lelirage (CIE), in order 10 
account [or brighiness differences at different colors, as 
perceived by the human visual system. In composite video 
the ue of the pixel is determined by tbe chroma signal or 
chrominance, which has the components R-Y and B-Y Tt 
follows that pulsing pixel luminance while keeping the hue 
sed is equivalent to pulsing tbe pixel intensity, up 10 an 
amplitude factor, This fact will be relied upon when modu 
Jating a video stream such as fo overlay image intensity 
pulses. 

II urns ош that the sereen emission has a multipole 
expansion wherein both monopole and dipole contributions 
are proportional to the rate of change of the intensity Tof (1). 
“The higher order multipole contributions are proportional t 
the пе of change of moments of the current density j over 
the image, but since these contributions fall off rapidly with 
distance, bey are not of practical importance in the present 
comtext. Pulsing the intensity of an image may involve 
diferent pulse amplitudes, frequencies, ог phases for differ- 
ent parts of the image. Any or all of these features may be 
under subject control. 

"The question arises whether the sereen emission can be 
strong enough to excite sensory resonances in people located 
‘st normal viewing distances from the monitor. This turs out 
to be the case, as shown by sensory resonance experiments 
and independently by measuring the strength ofthe emitted 
electric field pulses and comparing the results with the 
effective intensity window as explored ja earlier work: 

One-half Hertz sensory resonance experiments have heen 
conducted with the subject positioned at least at normal 
Viewing distance from а 157 computer monitor that was 
driven by a computer program written in Visual Basic(R), 
version 60 (VB6). The program produces з pulsed image 
‘ith uniform luminance and hue over the fll sereen, except 
for a few small contro butions and text boxes. In VBS, 
sereen pixel colors are determined by integers R, G, und B 
that range from 0 to 255, and set the contributions o the 
pixel color mide by the basic colors red, green, and blue. For 
3 CRType monitor, ihe pixel intensities for he primacy 
colors may depend on the RGB values ina nonlinear manner. 
that will be discussed. In the VBS program the RGB values 
ar modulated by small pulses AR, AG, АВ, with a frequency 
{hat ean be chosen by the subject or i swept in à predeter- 
‘mined manne. Io the sensory resonance experiments me. 
tioned above, the ratios ARR, AG/G, and AB/B were always 
smaller than 0.02, so that the image pulses are quite weak. 
Tor certain frequencies near ¥ Hz, the subject experienced 
Physiological effects that are Known to accompany the 
excitation of the ¥4 Hz sensory resonance as mentioned in 
the Background Section. Moreover, the measured field pulse 
amplitudes fall within the effective intensity window for the 
$ Hz resonance, as explored in earlier experiments and 
discussed in the "8T4, "744, '622, and "304 patens. Other 
experiments have shown tht the 24 Hz sensory resonance 
‘an be exited as well by sere emissions from monitors that 
display pulsed images. 

“These results confirm that, indeed, the nervous system of 
э subject can be manipulated through electromagnetic field 
pulses emitted by à nearby CRT or LCD mooitor which 
displays images with pulsed intensity 
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The various implementations of the invention are adapted 
"o te different sources of video scam, such s video tape, 
DVD, a computer program, ог а TV broadcast through frec 
space or cable. In all of these implementations, the subject 
ik exposed to the pulsed electromagnetic field thal is gen 
erated by the monitor as the result of image intensity 
pulsing. Certain cutaneous nerves of the subject exhibit 
spoataneous spiking in patterns which, although ruber 
fandom, contain sensory information at least in the form of 
average frequency, Some of these nerves have receplors that 
espond to the field stimulation by changing their average 
spiking frequency, so hat the spiking puters of these 
nerves acquire а frequency modulation, which is conveyed 
{0 the bran. Tbe modulation can be particularly effective if 
thas a frequency al or near a sensory resonance frequency: 
Such frequencies are expected to е in the range from 0.1 10 
15 Hz. 

An embodiment of the invention adapted io a VCR is 
shown in FIG. 1, where a subject 4 is exposed to a pulsed 


сае field 3 and a pulsed magnetic eld 39 thal are > 


emitted by а monitor 2, labeled “MON”, as the result of 
pulsing the intensity of the displayed image. The image is 
Bere generated by a video casette recorder 1» labeled "VCR", 
and the pulsing of the image intensity is obtained by 
modulating the composite video signal from the VCR out 
ри, This i done by a video modulator 3, labeled “VM”, 
‘which responds to the signal from the pulse generator 6, 
labeled "GEN", The frequency und amplitude of the image 
pulses can be adjusted with the Frequency control 7 and 


amplitude control 8. Frequency and amplitude adjustments s 


San be made by the subject, 

“The cireuit of the vidco modulator $ of FIG. 1 is shown 
in FIG. 2, where the video amplifiers 11 and 12 process the 
‘composite video signal that enters at the input terminal 13. 


The kvel of the video signal is modulated slowly by 3 


injecting a small bias current atthe inverting input 17 of the 
first amplifier 1. This curent is caused by voltage pulses 
supplied at Ihe modulation input 16, and can be adjusted 
through the potentiometer 1S. Since the noninverting input 
ofthe amplifier is grounded, the inverting input 17 is kept 
essentially at ground potential, so that the bias curent is is 
not influenced by the video signal. The inversion of the 
Signal by the fist amplifier 11 is undone by the second 
amplifier 12. The gains of the amplifiers are chosen such as 
io give a unity overall gain. A slowly varying current 
injected at the inverting input 17 causes а slow shift in the 
“pseudo-de™ level of the composite video signal, ere 
defined as the short-term average of the signal. Since the 
pseudo-de level ofthe chroma signal section determines the 
Tuminanes, the later is modulated by the injected current 
pulses. The chroma signal is not affeced by the slow 
modulation of the pseudode level, since that signal is deter- 
mined by the amplitude and phase with respect to the color 
carrier which is locked to the color burst. The effect on the 
Syne pulses and color bursts i of no co 

he injected current pulses ме very small, ss they are in 
practice. The modulated composite video signal, available at 
the output 14 in FIG. 2, will thus exhibit à modulated 
luminance, whereas the chroma signal is unchanged lo the 
light of the foregoing discussion about luminance. and 
intensity, it follows thatthe modulator of FIG. 2 causes à 
pulsing of the image intensity 1. И remains to give an 
example bow the pulse signal at tbe modulation input 16 
may be obtained. FIG. 3 shows à pulse generator that is 
suitable for this purpose, wherein the RC timer 21 (Intersil 
ICMT7555) is booked up for astable operation and produces 
square wave voltage with a frequency that i determined by 


sence either if < 


‘capacitor 22 and potentiometer 23, The timer 21 is powered 
by а buttery 26, controlled by the switch 27. The square 
wave voltage at output 28 drives the LED 24, which may be 
‘sed for monitoring ofthe pulse frequency, and also serves 
55 power indicator. The pulse output may be rounded in 
ways that are well known in the art In the setup of FIG. 1, 
the output of VCR 1 is connected to the video input 13 of 
FIG. 2, and the video output 14 is connected to the monitor 
2of FIG. L 

To the preferred embodiment of the invention, the image 
intensity pulsing is caused by а computer program. AS 
shown ia FIG. 4, monitor 2, labeled “MON”, is connected io 
‘computer 31 labeled "COMPUTER", which rum «program 
that produces an image on the monitor and causes the image 
intensity to be pulsed, The subject 4 con provide input to the 
computer through the keyboard 32 that is connected o the 
Computer by the connection 33. This input may involve 
adjustments of the Frequency or the amplitude or the vari- 
ability of the image intensity pulses. In particular, tbe pulse 
frequency ean be sel lo a sensory resonance frequency of the 
subject for the purpose of exciting the resonance. 

"The structure ol a computer program for pulsing image 
intensity is shown in FIG. 6. The program may be written in 
Visual Basio(R) version 60 (VIM), which involves the 
graphics interface familiar from the Windows(R) operating 
System. The images appear as forms equipped with user 
controls such as command buttons and seroll ars, together 
with data displays such as text boxes. A compiled VBS 
program is an executable file. When activated, the program. 
declares variables and functions to be called fom a dynamic 
link library (DLL) that is attached to the operating system: 
an initial form load is performed as well. The latter com 
prises setting the screen color as specified by integers R, G, 
эп B in the range O to 255, as mentioned above, In FIG. 6, 
the intial setting of tbe sereen color is labeled as 0. Another 
ction of the form load routine is the computation 51 of the 
sine funcion at eight equally spaced points, 1010 7, around 
"hc unit irl, These values are nceded when modulating the 
RGB numbers. Unfortunately, the sine funcion is distorted 
by the rounding v integer RGB values that occurs in the 
УВВ program. The image i chosen to ПШ as much of the 
screen area as possible, and й has spatially uniform lumi- 
mance and hue. 

"The form appearing on tbe monitor displays a command. 
butt for starting and stopping the image pulsing, together 
with сто bars 82 and 53 respectively for adjustment of the 
pulse frequency F and the pulse amplitude A. These pulses 
©ош be initiated by a system timer which is activated upon 
th elapse of a preset time interval. However, timers in VBE 
ro тоо inaccurate for the purpose of providing the eight 
RGB adjustment points in each pulse cycle. An improve- 
ment can be obtained by using the GetlickCount function 
that is available in the Application Program Interface (API) 
of Windows S50) and Windows NR) The Gtk Count 

боп relums the system time that has elapsed since 
String Windows, охра Бен Uc acis 
"ion of the start button 54 provides а tick count TN through 
request 58 and sets the timer interval to TT milseconds, in 
Мер $6, TT was previously calculated in the frequency 
routine tbat is activated by changing the frequency, denoted 
aep S2. 

Since VBS is an event-driven program, the Пом chart for 
the program falls into disjoint pieces: Upon seting the timer 
interval to TT instep 6, the timer cun in the backeround 
while the program may execute subroutines such as adjust- 
ment ot pulse frequency or amplitude. Upon elapse of the 
timor interval TT, the timer subroutine $7 starts execution 
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with request 8 for а tic count, and in $9 an upgrade is 
computed of the time TN for the next point at which the 
RGB values are to be adjusted. ln мер $9 the timer is tumed 
oll о be reactivated later in step 67. Step 89 also resets the 
parameter CR which plays a role in the extrapolation pro 

cedure 61 and the condition 60. For ease of understanding at 
this point, iti best o pretend that the action of 61 is simply 
to get а tick count, and to consider the loop controled by 
condition 60 while Keeping CR equal to zero. The loop 
‘Would terminate when the tick count M reaches or exceeds 
the time TN for the next phase point, at which time the 
program should adjust the image intensity through steps 
63-65. For now step 62 isto be ignored also, since it has to 
do with the actual extrapolation procedure 61. The incre- 


ро 
‘with the amplitude А tht was set by the user in step 88. The 
‘uber That labels the phase point is incremented by unity 
їп sep 65, bi this esi in 1-8 the value is reset o ero 


їп 66, Finally, he timer i reactivated in sep 67, initiating 
new cycle step in the periodic progression of RGB 
adjusımens. 

A program written in this way would exhibit a large iter. 
їп the times al which the RGB values are changed. This is 


due 1o the Марик in Ihe tick counts returned by the 2 


GetTiekCount function. The lumpincss may be studied 
separately by running a simple oop with C=GetTickCount, 
followed by writing the result C to а fle. Inspection shows 
that Chas jumped every 14 or 15 milliseconds, between long 


эшсез of constant values, Since for a 75 Hz image 3 


intensity modulation the reyeke phase points are 250 ms 
эреп, the lampiness of 14 or 15 ms in the tick count would 
Cause considerable inaccuracy. The full extrapolation pro- 
cedure 6L is introduced in order to diminish the jitter to 
acceptable levels. The procedure works by refining the 
heavy-line staircase function shown in FIG. $, using the 
slope RR of a recent staircase step to accurately determine 
the loop count 89 at which the Joop controled by 60 needs 
то be exited. Details of the extrapolation procedure are 
shown in FIG. 7 and illustrated in FIG. 8. The procedure 
Saas at ТӨ with both Парх oll, and CI, because of the 
assignment in $9 or 62 in FIG. 6. A tick count M is obtained 
3071, and the remaining time MR to the next phase point is 
computed in 72. Conditions 77 and 73 are not satisfied and 
therefore passed vertically in Во low chart, о that only the 
delay block 24 and the assignments 75 are executed. Con- 
‘dition 60 of FIG. 6 is checked and found tobe satisfied, so 
thatthe extrapolation procedure is reentered. The process is 
repeated until the condition 73 is met when the remaining 


time MR jumps down through the 15 ms level, shown in s 


FIG. В as ibe transition 83. The condition 73 then directs the 
logic flow tothe assignments 76, in which the number DM 
labeled by 83 is computed, and FLGI is set. The computa- 
tion of DM is required for fading the slope RR of the 


straight-line element 88. One also needs the “Final LM" 86, < 


‘which is the number of loops traversed from step 83 1o the 
‘ext downward step 84, bere shown to cross the MRO axis. 
The final LM is determined afier repeatedly incrementing 
[EM through the side loop entered from the FLGI-1 condi- 
tion 77, wbich is now satisfied since FLGL was set in Чер 
776. йе transition 84 the condition 78 is met, so thal the 
assignments 79 are executed This includes computation of 
the slope RR of the line element 85, senting FLG2, and 
resetting FLG, From here on, Ihe extrapolation procedure 
increments CR in steps of RR while skipping tick counts 
тий condition 60 of FIG. 6 is violated, the loop is exited, 
sod the RGB values are adjusted. 
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A delay block 74 is used in order to stretch the time 
required for traversing the extrapolation procedure. The 
block can be any computation intensive subroutine such as 
repeated calculations of tangent and аге tangent functions, 

‘As shown in step 86 of FIG. б, the timer interval TT is set 
1 4/10of the time TA from one RGB adjustment point to the 
next. Since the timer runs in the background, this arrange- 
‘meat provides an opportunity for execution of other pro- 
cesses such as user adjustment of Teequeney or amplitude of 
te pulses. 

"The adjustment of the frequency and other pulse param- 
irs of the image intensity modulation can һе made 
Internally, ie, within the running program. Such intemal 
control is to be distinguished from the external control 
provided, for instance, in screen savers. In the later, the 
frequency of animation can be modified by the user, but only 
afier having exited the screen saver program. Specifically, in 
Windows 95(R) or Windows ВЕ), 1o change the animation 
frequency requies sopping te screen saver execution by 
moving the mouse, ‘whereafer the frequency may be 
уо through the control pane. The requirement that the 
ово be intemal sets (е present program арап from 
socalled banners as well 

"The program may be run on a remote computer that is 
linked to the user computer, as illustrated in FIG. 9. 
Although the monitor 2, labeled “MON” is connected to the 
computer 31, labeled "COMPUTER", the program that 
pulses the images on the monitor 2 runs om the remoter 
Computer 90, labeled “REMOTE COMPUTER", which is 
coanected to computer ЗЕ through а ink 91 which may in 
part belong to а network. The network may comprise the 
Internet 92 

"The monitor of a television set emits an electromagnetic 
ld in much the sume way as a computer monitor. Hence, 
э TV may be used 1o produce sereen emissions forthe 
Purpose of nervous system manipulation. FIG. $ shows such 
їп arrangement, where the pulsing of the image intensity is 
achieved by inducing a small slowly pulsing shi in Uhe 
frequency of the RF signal that enters from the antenna. This 
process is bere called “frequency wobbling” of the RE 
signal. In FM TY, а slight slow frequency wobble of the RF 
Signal produces а pseudo-desigoal level fluctuation in the 
composite video signal, which in turn causes а slight inten- 
Sity fluctuation of the image displayed on the monitor in the 
same manner s discussed above for the modulator of FIG 
2 The frequency wobbling is induced by the wobbler 44 of 
FIG. S labeled “REM”, which is placed in the antenna line 
43. The wobbler is driven by the pulse generator 6, labeled 
“GEN”. The subject can adjust the frequency and the 
amplitude of the wobble though the tuning control 730d the 
amplitude conto 41, FIG. 10 shows a block diagram of the 
frequency wobbler circuit that employs a variable delay line 
94, labelled “VDL” The delay is determined by the signal 
rom pulse generator 6, labelled "GEN". The frequency of 

e pulses can be adjusted with the tuning control 7. The 
amplitude ofthe pulses is determined by the unit 98, lab 
"MD", and can be adjusted with the amplitude contral 41. 
Optionally, the input 10 the delay line may be routed through 
э preprocessor 93, labelled “PRP”, which may comprise a 
Selective RF amplifier and down converter; a complimentary 
up conversion should then be performed on tbe delay line 
ouput by a postprocessor 95, labelled “POP”. The output 97 
Jie lo be connected о tbe antenna terminal of tbe TV set 

‘The action of the variable delay Tine 94 may be under- 
ood as follows. Let periodic pulses with period L be 
presented at the input. For a fixed delay the pulses would 
Emerge at the output with the same period L- Actually, the 
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‘ime delay T is varied slowly, о that it increases approxi- 
mately by LATIN between the emergence of consecutive 
pulses at the device output. The pulse period is thus 
Increased approximately by 


In terms of the frequency J, Eq. (4) implies approximately 


amana а 


For sinusoidal delay T) with amplitude b and frequency g, 
one bas 


p ө 


which shows the frequency wobbling. The approximation is 
good for gh=<1, which is satisfied in practice. The relative 
Frequency shift amplitude 22gb that is required for elective 
image intensity pulses is very small compared to unity. For 
a pulse frequency gol the order of 1 Hz, the delay may have 
тор of tbe order of a millisecond: To accomodate sich long 
delay values, the delay line may have to be implemented as 

igital device. To do so is well within the present art. In 
that case it is natural to also choose digital implementations 
for he pulse generator 6 and the pulse amplitude controller 
9B, either as hardware or as software. 

Pulse variability may be introduced for alleviating the 
need for precise nining to а resonance frequency. This may 
Бе important when sensory resonance frequencies are not 
precisely known, because of the variation among 


Individuals, or in order to cope with the frequency drift that 5 


results from chemical detuning that is discussed in the 874 
рист. field with suitably chosen pulse variability can then 
e more effective than a fixed frequency field that is out of 
tune. One may also control tremors and seizures, by inter- 
Tering with the puibologieal oscillatory за 
cites that occurs in these disorders. Electromagnetic fields 
‘with a pulse variability tat results in a marrow spectrum of 
frequencies around the frequency ofthe pathological oscil- 
latory activity may hen evoke nerve signals that cause phase 
hii which diminish or quench the oscillatory activity. 
Pulse variability can be introduced as hardware in the 
manner described İn the "304 patent. The variability may 
эһо be introduced inthe computer program of FIG. 6, by 
Setting FLGA in step 68, and choosing the amplitude B of the 
routine 46, shown in 
is detected in step 47, 


some detail in F 
Whereupon in stops 48 and 49 the pulse frequency F is 
‘modified pseudo randomly by а term proportional to B, 


‘very dth eyele, Optionally, the amplitude of the image 
nensi pulsing may be modified as well, in similar Fashion 
Ateraatively, the frequency and amplitude may be swept 
through an adjustable ramp, or according to any suitable 
schedule, in a manner known to those skilled in the ап. The 
pulse variability may be applied to subliminal image inten 

sity pulses. 

When an image is displayed by а TV monitor in response 
то a TV broadeast, intensity pulses of the image may simply 
be imbedded in he program material. If the source of video 
signal а recording medium, the means for pulsing the 

mage intensity may comprise an attribute of recorded data 
The pulsing may be subliminal. For the case of a video 
signal from a VCR, the pertinent data attribute is illustrated 
n FIG. II, which shows a video signal record on рап of a 
Video tape 28, Depicted schematically are segments of the 
video signal in intervals belonging to lines in three image 
frames at different places along the tape. In each segment, 
the chroma signal 9 is shown, with is shor-teem average 
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evel 29 represented as a dashed line. The short-term average 
signal level, also called the pseudo-dc level, represents the 
luminance ofthe image pixels. Over each segment, the level 
В here constant because the image is for simplicity chosen 

< ss having a uniform luminance over the screen, However, 

the level is seen to vary from fame to Trame, illustrating 3 
luminance that pulses slowly over time. This is shown ia the 
lower portion of the drawing, whercin the IRE level of the 
short-term chroma signal average is plotted versus time, The 
graph further shows a gradual decrease of pulse amplitude in 
time, illustrating that Tuminance pulse amplitude variations 
may also be an attribute of the recorded data on the video 
tape. А» discussed, pulsing the luminance for fixed chromi- 
mance results in pulsing of the image intensity, 

Data siam attributes that represent image intensity 
pulses on video tape or in TV signals may be created when 
producing a video rendition or making a moving picture of 
scene, simply by pulsing the illumination of the scene This 
Амо in FIG. 12, which shows a scene 19 hal is 
recorded with a video camera 18, abled “VR”. The scene 
û illuminated with a тр 20, labelled "LAMP, energized 
by an electric current through а cable 36, The current is 
modulated in pulsing fashion by a modulator 30, labeled 
“MOD”, which is driven by a pulse generator 6, labelled 

IERATOR", ibat produces voltage pulses 38, Asin, 

pulsing the luminance but not tbe chrominance amounts 10 

pulsing the image intensity. 

"The brightness of monitors can usually be adjusted by a 
control, which may be addressable through a brightness 
Sdjusiment terminal. H the control is of the analog type, tho 
displayed image intensity may be pulsed as shown in FIG. 
15, simply by a pulse generator 6, labeled "GEN", that is 
connected to he brigthness adjustment terminal 88 of the 
monitor 2, labeled "MON", Equivalent action can be pro- 
vided for digital brightness controls, in ways that are Well 
known in the ап. 

"The analog component video signal from a DVD player 
may be modulated such as to overlay image intensity pulses 
їп the manner illustrated in FIG. 17. Shown are а DVD 
player 102, labeled “DVD”, with analog component video 
Output comprised of the luminance Y and chrominance C. 
The overlay is accomplished simply by ар the umi- 
‘nance with a voltage pulse from generator 6, labeled “GEN. 
ERATOR". The generator output is applied to modulator 
106, labeled “SHIFTER”. Since the luminance Y is pulsed 
‘without changing the chrominance С, the image intensity is 
pulsed. The frequency and amplitude of be image intensity 
pulses can be adjusted respectively with he tuner 7 and 
amplitude control 107, The modulator 105 has the same 
махае ss the modulator of FIG. 2, and the pulse amplitude 
«замо 107 operates the potentiometer 15 of FIG. 2. The 
Same procedure can be followed for editing a DVD such as 
to overlay image intensity pulses, by processing the modu- 
ad luminance signal through am analog-to-digital 
converter, and recording the resulting digital steam onto 3 
DVD, afier appropriate compression. Alternatively, the digi. 
tal luminance data can be edited by electronic reading of the 
signal, decompression, altering the digital dala by software, 
and recording the resulting digital signal after proper 
compression, all in a manner that is well known inthe ап, 

The mechanism whereby à CRT-type monitor emits à 
pulsed clectromagactc field when pulsing the intensity ofan 
"mage i illustrated in FIG. 14, The image is produced by an 
electron beam 10 which impinges upon the backside 88 of 
the screen, where the collisions excite phosphors that sub- 
sequently emit light. In the process, the electron beam 
deposits electrons 18 on the Screen, and these electrons 
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contribute vo an electi eld 3 labelled “E”. The electrons 
"ow along the conductive backside 88 of the sereen 10 the 
terminal 99 which is hooked up to the high-voltage supply 
40, labelled “НУ”. The circuit is completed by the ground 
connection of the supply, the video amplifier 87, labeled 
“VA”, and its connection to the cathodes ofthe CRT. The 
lecta beams of the three electron guns are collectively 
Shown as 10, and together the beams сапу a current 1. The 
electric current J flowing through the described circuit 
induces а magnetic field 39, labeled “В”. Actually, there are 
a multitude of circuits along whieh the electron beam current 
ik returned to the CRT cathodes, since on а macroscopic 
seale the conductive back surface 88 of the screen proves 
a continuum of paths from the beam impact point lo the 
higlı-voltage terminal 9. The magnetic fields induced by the 
currents along these paths partially cancel cach other, and 
{he resulting ВЕ depends on the location of the pixel that 
is addressed. Since be beams sweep over the screen through 
a raster of horizontal lines, the spectrum of the induced 
magneti field contains strong peaks at the horizontal and 
vertical frequencies. However, the intrest here is not in 
Fields at those frequencies, but rather in emissions that result 
from an image pulsing with the very low frequencies appro- 
priate to sensory resonances. For this purpose a dilluse 
Electron current model suffices, in which the pixel discrete 
ness and hc raster motion of the electron beams are ignored, 
So that the beam current becomes diffuse and fils the cone 
subtended by the displayed image. The resulting low- 
frequency magnetic field depends on the temporal changes 


inthe intensity distribution over the displayed image- Order- 3 


ol-magnitude estimates show that he low-frequency mag- 
netic fel, although quite smal, may be sufficient for the 
cxcilion of sensory resonances in subjects located at a 
normal viewing distance from the monitor. 

The monitor also emits а low-frequency electric field at 
the image pulsing frequency. This field is due in рап 10 the 
‘electrons 18 that are deposited on the sereen by the clectron 
beams 10. In the diffuse electron beam model, sereen 
‘conditions are considered Functions of the time 1 and of the 
(Cartesian coordinates x and y over а fat CRT sereen- 

The screen electrons 18 that are dumped onto he back of 
the жасса by the sum (3x) of the dilfuse current distri- 
butions in the red, green, and blue electron beams cause a 
potential distribution Уз) which is influenced by the 
Surface conductivity о op the back of the screen and by 
capacitances, Inthe simple model where the screen has a 
‘capacitance distribution ox.) to ground and mutual capaci- 
tances between рап of the screen at different potentials are 
neglected, à potential distribution V(s) over the sereen 
implies а surface charge density distribution 


чю» о 
ond gives rise to а current density vector along the sereen, 


jene x w 


nt, (ori, . 


‘where the dot over the voltage denotes the time derivative, 
and div, is the divergence inthe sereen surface. The partial 
ferential equation (9) requires а boundary condition for 
the solution МХ fo be unique. Such а condition is 
provided by setting the potential at tbe rim of the sereen 
Equal 10 the fixed anode voltage. This is a good 
approximation, since the resistance R, between the sereen 


м 
sim snd the anode terminal is chosen small in CRT design, 
in order to keep the voltage loss JR, го а minimum, and also 
*o limit low-frequency emissions. 

Something useful сап be leamed from special cases with 
simple solutions, As such, consider a circular CRT screen of 
adits R with uniform conductivity, showered in the back by 
а diffuse election beam with a spatially uniform beam 
current density that îs a constant plus а sinusoidal рап with 
frequency J. Since the problem is linear, the voltage V due 
o the sinusoidal part of the beam current can Бе considered 
Separately, with the boundary condition that V vanish at the 
rim of the circular sereen. Е (9) then simplifies to 


узая mink r5k со 
where r is a radial coordinate along the sereen with is 
derivative denoted by a prime, мео is the screen 
resistivity, the screen area, J the sinusoidal part of the total 
beam current, and iev(-1) the imaginary unit. Our interest 
is in very low pulse frequencies f that arc suitable for 
excitation of sensory resonances. For those frequencies and 
for practical ranges for c and n, the dimensionless number 
аА is very much smaller than unity, so that it can be 
lected in Eq. (10). The boundary value problem then has 
© simple solution 


vinea see sta 


In deriving (Ш) we neglected the mutual capacitance 
between parts of the screen thal are al different potentias 
"The resulting error in (10) is negligible for the same reason 
sat the Jen term in (10) can be neglected. 

“The potential distribution У) of (11) along the screen is 
of course accompanied by electric charges, The led lines 
emanating from these charges run mainly to conductors 
behind the sereen thal belong о the CRT structure and that 
are either grounded or connected to circuitry with a low 
impedance path 10 gound. In either case the mentioned 
conductors must be considered grounded in the analysis of 
charges and cds that result from the pulsed component J of 
the total electron beam current. The described electric field 
lines end up in electric charges that may be called polariza- 
tion charges since they are the result of the polarization of 
the conductors and circuitry by the sereen emission. To 
estimate the pulsed electric field, a model is chosen where 
‘he mentioned conductors are represented together 4s à 
grounded perfectly conductive disc of radius R, positioned 
short distance à behind the screen, as depicted in FIG. 16. 
Since the grounded conductive dise caries polarization 
‘charges, it is called the polarization disc. FIG. 16 shows the 
©їсшаг CRT sereen 88 and the polarization disc 101, briefly 
called “plates”. For small distances 5, the capacitance den- 
sity between the plates of opposite polarity is nearly 
©, where e isthe permitivity of free space. The 
distributions on the screen and polarization disc are respec- 
tively «Уан and «УИ where tbe VEINS terms 
denote opposing charge densities at the end of the dense field 
Jines that run between the two plates. That the part qp is 
‘ceded as well will become clear in the sequel. 

The charge distributions eV(r) eg, and «Уна, on 
the two plates have a dipole moment withthe density 
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directed perpendicular to the sereen. Note that the plate 
separation 8 has dropped ош. This means thatthe precise 
Jocation of the polarization charges is not critica in the 
present model, and further that may be taken ss mall as 
"sid. Taking ® to zero, one thus arrives at the mathemati- 
cal model of pulsed dipoles distributed over the circular CRT 
Sereen. The field due tothe charge distribution q Will be 
Calculated Tater. 

The electric field induced by the distributed dipoles (12) 
can be calculated easily for points on the centerline of the 
Sereen, with the result 


where VCO) is the pulse voltage (11) at the screen center, р 
the distance tothe rim ofthe sereen, and z the distance to the 
center of the screen. Note that V(0) pulses harmonically wih 
frequency f, because in (11) the sinusoidal part Tof the beam 
current varios in this manner. 

"The electi field (13) due 1o the dipole distribution causes 
ıa potential distribution 2 over the sereen and a potential 
distribution of V2 over the polarization dise, where Vr) 
is nonuniform as given by (11). But since the polarization 
dise is a perfect conductor it cannot support voltage 
gradients, and therefore cannot have the potential distribu. 
tion VEZ. Instead, the polarization dise is at ground 
potential. This is where the charge distribution q (1) comes 
În; it must be such as to induce a potential distribution Уту? 
‘over the polarization dise. Since the distance between polar- 
ization dise and sereen vanishes ia the mathematical model, 
the potential distribution V()2 is induced over the sereen as 
"ell The total potential over the monitor screen. ths 
becomes М0) of (11), while the total potential distribution 
over the polarization dise becomes uniformly zero. Both 
these potential disibutions are s physically required. The 
elect charges q, are moved into position by polarization 
and are partiy drawn from the earth through the ground 
‘oanection of the CRT, 

To cur model the charge distribution qy is located at the 
same place ак the dipole distribution, viz. on the plane ze 
‘thi the crcl with radius R. At points on the center line 
of the screen, the electric feld due to the monopole distri- 
bution qs is calculated in the following manner. As 
discussed, the monopoles must be such tht they cause a 
potential that js equal о (0 over the disc with radius 
R centered in the plane 2=0. Although the charge distribution 
0) is uniquely defined by this condition, it cannot be 
calculated easily in a straightforward manner. The difficulty 
is cireumvented by using an intermediate result derived fror 
Excercise 2 on page 191 of Kellogg (1953), where the 
charge distribution over a thin dise with uniform potential is 
given. By using this result one readily finds the potential 
WO) on the axis of this disc as 


LES 


where [is the angle subtended by the dixe radius R, as 
viewed from the point z on the disc axis, and V* is the disc 
potential. The result is used here ian attempt o construct 
{he potential €) for a disc with the nonuniform potential 
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M2, by the ansatz of writing the field as due to а linear 
combination of abstract dises with various radi R, and 
Potentials, all centered in the plane 240. Inthe ansatz the 
Potential on the symmetry axis is writen 


можеть = 


where W is chosen as the fonction IRR, and the 
овчара and b are 1o be determined such that the potential 
over the plane 2-0 is М2 for radii с ranging from 010 R, 
with Vo) given by (11). Carrying out the integration in (15) 
gives 


Lmao Qs I BI - HR [2 


In order to find the potential over the disc r<R in the plane 
1-0, the function @,(2) is expanded in powers of Zh for 
cz, whereafter the powers 7” are replaced by t^ (cas), 
where the Р, are Legendre polynomial, and (r£) are sym- 
metric spherical coordinates centered a he screen contr. 
This procedure amounts to а continuation ofthe potential 
from the z-axis ito the һа ball reR, 2>0, in such a manner 
thatthe Laplace equation is satisfied. The method is dis- 
cussed hy Morse and Feshbach (1953). The "Laplace con 
tinuation” allows calculation of the potential фо along the 
surface of the dise reR centered in the plane 2=0. The 
requirement that this potential be У(ту2 with the function 
(ven by (11) allows solving for the constants a and by 
with the result 


Ho, eas a» 
Using (17) in (16) gives 


a даки, 


and by differentiation with respect to z one finally finds 


forte cli! on the caer ofthe sen bought 
Row y e hae ditio 4) 


The centerline electric field is e sum ofthe рап (13) due 
о distributed pulsed dipoles and pan (19) due to distributed 
pulsed monopoles. Although derived for circular screens, the 
results may serve as an approximation for other shapes, such 
э he familiar rounded rectangle, by taking R as tho radius 
Of a circle that bas the same area as the sereen: 

For two СЕТуре monitors the pulsed electi field due to 
image intensity pulsing as been measured at several points 
on tbe screen center line for pulse frequencies of 4 Hz. The 
monitors were the 15° computer monitor used in the sensory 
resonance experiments mentioned above, and a 30" ТУ tube, 
Tbe experimental rosis need 10 be compared with the 
theory derived above. Since R is determined by the seen 
area, the elect fields given by (13) and (19) have as only 
free parameter the pulse voltage УФ) atthe sereen contr 
The amplitude ofthis voltage ean therefore be determined 
{or the tested monitors by fiting the experimental data to the 
theoretical results, Prior to fitting, the data were normalized 
"o ап image that occupies the entire sereen and is pulsed 
uniformly with а 100% intensity amplitude, The results of 
‘he one-parameter fit эге displayed in FIG. 18, which shows 
the theoretical graph 100, together with the normalized 
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experimental data points 103 for the 15- computer monitor 
Sod for the 30" TV tube, FIG, 18 shows that the developed 
dacory agrees fairly well withthe experimental results. From 
the best fit one can find the centerscreen voltage pulse 
amplitudes, The results, normalized as discussed above, are 
IV(-2662 volt for the 15° computer monitor and У 
310.1 volt for the 30" TV tube. With these amplitudes in 
hand, the emitted pulsed electric field along the center line 
‘ofthe monitors can be esleulted from the sum of the fields 
(13) and (19). For instance, fo the 157 computer monitor 
with 18% RGB pulse modulation used i the 6 Hz sensory 
resonance experiments mentioned above, the pulsed electric 
field at the center of the subject, located at 2=70 cm on the 
sereen cemer line, is calculated as having an amplitude of 
(021 Vim, That such a pulsed electric field applied wo a Farge 
portion of the skin, is sufficient for exciting the 35 НЕ sensory 
esonance is consistent with experimental results discussed 
in the "874 patent. 

їп deriving (11), the dimensionless number 2«]cAr was. 
said 1o be much smaller than unity. Now that the values for 
ГМО are known, the validity of this statement can be 
checked. Ед. (11) implies that МО) sequal to пра, The 
‘sum of the beam currents in the red, green, and blue electron 
guns for 100% intensity, modulation is estimated to have 


pulse amplitudes D of 05 mA and 20 mA respectively for 2 


{he 15° computer monitor and the 30" TV tube, Using the 
derived values for VO}, one arrives at estimates for the 
Sereen resistivity m as 6.7 MO Square and 19 MO/square 
respectively for the 13" computer monitor and the 30° TV 


‘ube, Estimating the sereen capacity cA as 7 pf and 13 ply 3 


2 eAn is found to be 14810 © and 7R10°% respectively 
Тос the 15° computer monitor and the 30" TV tube. These 
numbers are very small compared о unity, o that the step 
from (10) o (11) is valid. 


The following procedures were followed in preparing 3 


pulsed images for the field measurements. For the 1: 
Computer monitor the images were produced by running the 
Уве program discussed above. The pulsed image comprised 
the fll screen with basic RGB values chosen uniformly as 
=б=В=127, with the exception o an ош button and a 
few data boxes which together take up 17% of the screen 
area The image intensity was pulsed by modifying the Ry 

and B values by integer rounded sine functions AR(1), AG(D, 
and AB(), uniformly over the image, except atthe button 
Sod the data boxes. The measured electric ПМ pulse ampli- 
udes were normalized 10 a pulsed image that occupies all of 
the sereen area and has LO intensity modulation for which 
the image pulses between black and the maximum intensity, 
for the fixed RGB ratios used, The image intensity depends 
оп the RGB values in а nonlinear manner tbat will be be 
discussed. For the measurements of tbe pulsed electric field 
emitted by 30" TV tube a similar image was used as for the 
15" computer monitor. This was donc by playing hack a 
camcorder recording of the computer monitor display when 


Tunning the VBS program, with 40% pulse modulation of R, < 


G, and B. 
їп front ofthe monitor, ie., for z>0, the parts (13) and (19) 
contribute about equally tothe electric field over a practical 
range of distanoes z. When going behind the monitor where 
ı2 is negative the monopole field lips sign so that the two 
parts nearly cancel each other, and the resulting feld is ve 

Small. Therefore, in the back of the CRT, errors due to 
imperfections in the theory are relatively large. Moreover 
our model, which pretends that the polarization charges are 
ЭП located on the polarization dise, Tails to account for the 
Electric field lux that escapes from the outer regions of the 
back of the sereen to the cath or whatever conductors 
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happen to be present in the vicinity of the CRT. This faw 
has relatively moze serious consequences in the back than in 
front of the monitor 

‘Screen emissions in front of а CRT can be cut dramati- 
cally by using 3 grounded conductive transparent shield that 
Js placed over the sereen or applied asa coating. Along the 
Tines of our model, tbe shield amounts to a polarization dise 
in front of the sereen, so that the latier is now sandwiched 
between 1o grounded discs, The screen has the pulsed 
potential distribution VC of (11), but no electric flux ean 
‘scape, The model may be modified by choosing the polar- 
"on dise in the back somewhat smaller than the Sereen 
dise, by а fraction Ши serves as a free parameter. The 
Traction. may then be determined from а ft (o measured 
fields, by minimizing the relative standard deviation 

seen experiment and theory. 
їп each of the electron beams of CRT, the eam current 
{sa nonlinear function of the driving voltage, ie, he voltage 
between cathode and control grid. Since this function is 
needed in the normalization procedure, it was measured for 
the 15° computer monitor that has been used in the 5s Hz 
sensory resonance experiments and the electric feld mes 
surements. Although the beam current density j can be 
determined, i is easier to measure the luminance, by reading 
э light meter that is brought right up to the monitor screen. 
With the RGB values in the VB program taken as the same 
integer K, the luminance of a uniform image & proportional 
жо the image intensity 1. The luminance of a uniform image 
‘was measured Tor various values of K. The results were fied 
with 


кок, en 
where c, is a constant. The best fit, with 6.18% relative 
standard deviation, was obtained for 4222. 

"Screen emissions also occur for quid crystal displays 
LCD). The pulsed electric fields may have considerable 
amplitude for LCDs that have their driving electrodes on 
opposite sides of the liquid crystal cell, for passive matrix as 
‘wells for active mateix design, such as Мі film technology 
ПЕТ). For arrangements with in-plane switching (IPS) 
however, the driving electrodes ate positioned in а single 
planc, so that the sereen emission is very smal For arrange- 
ments other than IPS, the electric feki is closely approxi- 
mated by the [inge field оГ a wo-plate condenser, for the 
simple case that the image is uniform and extends over the 
fullscreen Fora circular LCD sereen with radius R, the field 
on the center line can be readily calculated as due to pulsed 
dipoles that are uniformly distributed over the screen, wib 
the result 


p en 


where Eo) is the amplitude of the pulsed electric field at a 
distance 2 from the sereen amd V is à volage pulse 
amplitude, in which the aperture ratio of the LCD has been 
taken into accobnt Eq (21) can be used as an approximation. 
for sereens of any shape, by taking R as the radius of a circle 
with the same area эв the sereen. The result applies to the 
case that the LCD does not bave a ground connection, so that 
the top and bontom electrodes ме at opposite potential, ie, 
V2 md -VA 

one set of LCD electrodes is grounded, monopoles are 
needed to keep these electrodes at zero potential, much asin 
the ease of a CRT discussed above. The LCD situation is 
пріо however, as there is no charge injection by electron 
ms, ва that the potentials on the top and bottom plates of 
the condenser in tbe model are spatially uniform. From (14) 
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Ji is seen that monopoles, distributed over tbe dise of radius 
Rin the plane 2-0 such as to provide on tbe dise a potential 
М2, induce on the symmetry axis a potential 


ore vem 


Differentiating with respect oz gives the electric field on the 
symmetry axis 


E 


induced by the pulsed monopoles. For an LCD with one set 
of electrodes grounded, the pulsed clectric field for screen 
Voltage pulse amplitude V at distance z Поп the screen on 
{he centerline has an amplitude that is tbe sum of the pas 
(1) and (23). The resultant electric field in the back is 

latively small, due to the change ia sign in the monopole 
field that is cused by the [actor 2 Therefore, sereen 
emissions in front of an LCD can be kept small simply by 
having the grounded electrodes in front, 

Asa cheek on tbe theory, he pulsed electric Held emitted 
by the 3” LCD-TFT color sereen o ihe camcorder men- 


toned above has heen measured at cleven points on the 2 


center line of the sercen, ranging from 4.0 cm 1o 75 em. The 
pulsed image was produced by playing back the video 
Tecording of the 15" computer monitor that was made while 
running the VB6 program discussed above, lor à image 


intensity pulse frequency of 4 Hz, ReGeBeK, modulated 3 


around Ke127 wih an amplitude К Ale; normaliza 
tion то а uniform full sereen image wit 1T nensi 
rslaton by using th nonlinear relation (20), the experi 
тети dts were ied to the theoretical eure that expresses 
the sum ofthe elds (21) and (23). The efective sereen pulse 
Sela amplitude V was found o be 2.1 volt, Tae relative 
anda deviation in V for the is 3.156, which shows that 
theory and experiment are in fairly god agreement 
‘Cenin monitors cam caue exeilation of sensory reso- 
ances even when the pulsing of displayed images is 
Subliminal, Les unoticed by le average person: When 
Checking this condition on a Computer monitor, a problem 
arises because ofthe rounding o RGB values W integers, a 
‘urs in the VBS progam. For small pulse арй the 
Sine wave îs thereby distorted into a square wave, which is 
Easier fo spot. Tais problem i alleviated somewhat by 
Choosing ROO, 40-0, and AB=2, since ten the rounded 
sine functions around the unit circle, milipid with the 
Pulse amplitude AD become the sequence 12 11 2, 1, - 
ete, which is smoother to te сус Ihan sare 
Save, Using the VB program and the 13° computer mon 
Vor mentioned above with RAFI, O=71 аы Bed, e Y% Hz 
pulse modulation with amplitudes AR-AG«0 and B= 
bull no be noticed by the subject, and ix therefore cn 
dcr subliminal Te of meresi lo eat the screen 
mission for this case, nd conduct a sensory resonance 
experiment as well. A dane 760 cm was chosen Tor he 
доп and the experiment, Using Ea, C0) е image 
"atas pulse modulation for ihe ease is found to be И 
tthe maximum intensity modulation, Using Re 1383 cm 
together wi |VIOJ-2662 V Tor the 13" computer monitor, 
Sate theoreti! graph 100 of FIG. 18, the pulsed electric 
field at 20Û cm was found о have ап amplitude of 138 
туй. view ofthe experimental reslis cs in the 
STI and 922 риси, such eld used at a pulse frequency 
chosen appropriately Tor the Tz sensory resonance and 
applied predominantly wo the fae is expected vo be sll 
Sint for exeiing the НЫ sensory resonance. А conim 
Tion experiment was done by running the УВЕ program with 
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the discussed settings and the 15" monitor. The center of the 
subject's Tace was positioned on the screen center line, at 3 
distance of 60 em from the sereen. A lrequency sweep of 
-01% per ten cycles was chosen, with an initial pulse 
Frequency of 34 ppm, Full ptosis was experienced by the 
subject al 20 minutes into the eu, when the pulse frequency 
‘was 3176 ppm. AL27 minutes imo the run, the frequency 
sweep was reversed to 40.156 per ten cycles. Pull poss was 
Experienced at [231.6 ppm. At 40 minutes into the un, the 
frequency sweep was so -0Н1% per ten cycles, Full piosis 
occurred at 1-31.44 ppm. The small differences in prosi 
frequency are аме o chemical detuning, discussed in 
the Background Section. It concluded that the Hz 
Sensory resonance was excited in this experiment by sereen 
emissions from subliminal image pulsing on the 15° com- 

дег monitor at a distance of 60 em. For each implemen- 
{ation and embodiment discussed, thc image pulsing may be 
subliminal 

"The human eye is Jese sensitive to changes in hue than to. 
‘changes in brightness. In composite vidco this fact allows 
"ing a chrominance bandwidth ibat is smaller than the 
мда bandwidth, But it also hus the consequence that 
pulsing of the chrominance for fixed luminance allows 
eger pulse amplitudes while staying within the sublimi 
pulse regime. Ei (5) shows how io pulse the chrominance 
Components R-Y and В-Ү while keeping Y fixed; Tor the 
hange in pixel intensity one then hae 


a amanan ам. c9 
Luminance pulses with fixed chrominance give а change in 
piel intensity 


atesar с 
Of couse, pure chrominance pulses may be combined with 
pure luminance pulses; an instance of such combination has 
been mentioned above. 

"The subliminal region in olor space needs to be explored 
"o determine how marginally subliminal pulses AR, AG, and 
AB depend on RGB values. Prior to this, the condition for 
image pulses to е subliminal should not be phrased solely 
in terms ofthe percentage of intensity pulse ampli 
subliminal image pulsing case considered above, 
monitor i driven by а VBS computer program Wilh R-G= 
TL B-233, and AR-AG=0, АВ=2 for Du screc images will 
ве refered to as “е standard subliminal image pulsing” 

Inthe interest of the publie we need to know the viewing 
distances at which a TV with subliminally pulsed images can 
cause excitation of sensory resonances, А rough exploration 
Js reported here which may serve as starting point for further 
work. The exploration is limited io estimating the largest 
distance 22, along the cemer line of the 30" TV at which 
Sereen emissions сап excite the 14 Hz resonance, as deler- 
mined by the рома lest. The IV to display an image 
‘which undergoes the standard subliminal pulsing as dened! 
Shove, 1 would be best to perform this test with the 30" TV 
оп which the subliminally pulsed images are produced by 
means of a video, Since such a video was not available, the 
losis est was conducted instead with a pulsed окап feld 
Source consisting of a small grounded doublet electrode of 
the type discussed in the 874 patent, The doublet was driven 
‘ith a sinusoidal voltage of 10 V amplitude, and the coner 
of mass of tbe subject was located on tbe center line of the 
doublet at a distance «7,7323 em. The doublet electrodes 
are rectangles of 4.4 em бу 4.7 em. At the large distance z, 
there is whole-body exposure to the feld, so that the bulk 
effect discussed in the "S74 patent comes ino play, as is 
Expected to happen also at the distance Za om the 30° ТУ 
monitor. The subject was facing the "hot electrode of the 
doublet, so that at the subject eater the electric eld was the 
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sum ofthe parts (21) and (23), for positive values of. was 
Thought important 1o use sine wate, since that would be the 
“commercially preferred pulse shape which allows larger 
pulse amplitudes without being noticed. The only readily 
азы sine wave generator with the required voltage was 
эп oscillator with а rather coarse frequency control that 
Cannot be set accurately, although the [equency is quie 
Sable and can be measured accurately. For the experimer 

a pulse frequency of 0506. Hz was accepted, although 
dihers considerably from the steady ptosis frequency for this 
case, The subject experienced several ptosis cycles of mod- 
rate intensity, starting В minutes into the experiment run. I 
is concluded that the 1 Hz sensory resonance was excited, 
and that the stimulating field was close to the weakest feld 
capable of excitation. From Eqs. (21) and (23), e electric 
Field pulse amplitude at the center of mass of the subject was 
found to be 79 mVim. That ап electric Ве with such a 
small pulse amplitude, aplid to the whole body is capable 
© exciting the 34 Hz sensory resonance is consistent with 
experimental resus reported in the "874 patent, although 
‘hose were obtained for he 24 Hz resonance, Next, the 
distance 2, was dlermined at which he 30" TV tube wilh 
Ve image tensity pulse amplitude produces an electric 
field with a pulse amplitude of 7.9 mVim, along the center 
Jine of the screen. From Eqs. (13) and (19) one finds 
21,3625 om. AL more than 11 Tee, this А a rather lage 
ance for viewing a 30° TV. Yet, the experiment and 
{cory discussed show that the 4 Hz sensory resonance can 
be excited at this lame distance, by pulsing the image 
intensity subliminally. Of couse, the excitation occurs as 
well Tor а range of smaller viewing distances, Iis thus 


рови that te man nervous systern can be manipulated * 


Py screen emissions from subliminal TV image pulses. 

Windows 95, Windows 98, and Visual Basic are regis- 
tered trademarks of Microsoft Corporation. 

The invention is not limited by the embodiments shown in 
the drawings and described in the specification, which are 
given by way of example and not of limitation, but only in 
Scvotdance with the scope ofthe appended claims. 

Таш, 

1. A method for manipulating the nervous system of a 
subject locate near а monitor, the monitor emitting an 
electromagnetic field when displaying an image by virtue of 
the physical display process, the subject having a sensory 
resonance frequency, thc method comprising: 

creating a video signal for displaying an image on the 

monitor, th image having an intensity; 

modulating the video signal for pulsing the image inten- 

ity with а frequency im the range O 1 Нә o 13 Hz; and 
setting the pulse frequency to the resonance frequency 

2. А computer program for manipulating the nervous 


system of а subject located near а monitor, tbe monitor < 


emiting an clectromagpetic field when displaying an image 
by virtue of the physical display process, tbe subject having 
‘cutaneous nerves that fire spontaneously and have spiking 
patterns, the computer program comprising: 
a display routine for displaying an image on the monitor 
ihe image having an нау 
a puke routine for pulsing the image intensity with a 
frequency in the ange 0-1 Hz to 15 Hz; and 
a frequency routine that can be internally controlled by 
ihe subject, for setting the frequency: 
whereby the emited electromagnetic field is pulsed, the 
cutaneous nerves are exposed othe pulsed electromag 
elc feld, and the spiking patiems of the nerves 
acquire a frequency modulation, 
3. The computer program of claim 2, wherein the pulsing 
has ап amplitude and the program further comprises an 
amplitude routine for control of the amplitude by the subject. 


2 

4, The computer program оГ claim 2, wherein the pulse 
routine comprises: 

ıa timing procedure for timing the pulsing; and 

an extrapolation procedure for improving The accuracy of 

the timing procedure. 

5. The computer program of chim 2, further comprising 
a variability routine Tor introducing variability in the puls- 
ps 

Hardware means for manipulating the nervous system 
of a subject located near a по the monitor being 
responsive to a video stream and emitting an electromag" 
etie fld when displaying an image by vite of the 
physical display process, the image having an intensity, the 
Subject having cutaneous nerves that fire spontaneously and 
have spiking patterns, the hardware means comprising 

pulse generator for generating voltage pulses; 

means, responsive 10 the voltage pulses, for modulating 

the video stream tà pulse the image intensity 

‘whereby the emined electromagnetic feld is pulsed, the 

cutaneous nerves are exposed o the pulsed electromag- 
"elis field, and the spiking patens of the nerves 
Seguite э frequency modulation. 
7. The hardware means of claim 6, wherein the video 
stream is а composite video signal that has а pseudo-de 
Tevel, andthe means for modulating the widen stream 
comprise means for pulsing the pseudo-de level 
8. The hardware means of claim 6, wherein the video 
stream is à television broadeast signal, and the means for 
modulating tbe video steam comprise means for frequency 
‘wobbling of the television broadcast signal 
9. The hardware means of chim 6, Wherein the monitor 
has a brightness adjustment terminal, and the means for 
modalating th video steam comprise 2 connection Trom the 
pulse generator to the brightness adjustment terminal, 
10, A source of video steam for manipulating the nervous 
system of à subject located near à monitor, the monitor 
emiting а electromagnetic field when displaying an image 
by virtue of tbe physical display process, the subject having 
cutaneous nerves that ire spontaneously and have spiking 
Patterns, the source of video steam comprising: 
means for defining an image on the monitor, the image 
‘ving an intensity; and 

means for subliminally pulsing the image intensity with a 
Frequency in the range 0.1 Hz to 15 Hz 

‘whereby the emined electromagnetic feld is pulsed, the 
cutaneous nerves are exposed othe pulsed electromag- 
"elis field, and the spiking patterns of the nerves 
Seguire а frequency modulation. 

1 The source of video seam of chim 10 wherein the 
source is a recording medium that has recorded dala, and the 
means for subliminally pulsing the image intensity comprise 
эп attribute of the recorded dat 

12. The source of video stream of claim 10 wherein the 
source is a computer program, and the means for sublimi- 
mally pulsing the image intensity comprise a pulse routine. 

13. The source of video stream of clam 10 wherein the 
source is а recording of a physical scene, andthe means for 
Subliminally pulsing the image intensity comprise: 

pulse generator for generating voltage pulses; 

Tight source for illuminating the scene, the light source 

‘having а power level; and 

modulation means, responsive to the voltage pulses, for 

pulsing the power level 

14: The Source of video stream of claim 10, wherein the 
source is a DVD, the video steam comprises a luminance 
Signal and achrominance signal, and the means for sublimi- 
fal pulsing of the image intensity comprise means for 
pulsing the luminance signal. 
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(37) ABSTRACT 
‘An apparatus for the treatment of neuropsychic and 
somatic disorders wherein light-, sound-, VHF electro- 
magnetic field-pulses and radiation from light, sound- 
‚ VHF clectromcagnetic field- and heatsources, re- 
spectively, are simultaneously applied by means of a 
control unit to the patients central nervous system 
with а predermined repetition rate. The light radiation 
and sound radiation sources are made so as to exert an 
adequate and monotonous influence of the lightand 
sound-radiation on the patient's visual analyzers and 
auditory analyzers, respectively. 


3 Claims, 2 Drawing Figures 
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1 
APPARATUS FOR THE TREATMENT OF 
NEUROPSYCHIC AND SOMATIC DISEASES WITH 
HEAT, LIGHT, SOUND AND VHF 
ELECTROMAGNETIC RADIATION 


‘The present invention relates to physiotherapeutic 
apparatus, and more particularly to apparatus for the 
treatment of inorganically caused neuropsychie and so- 
matie disorders, such as neuroses, psychoses, insomnia, 
hypertension, tonic disease, ulcer, stammering, bron- 
chial asthma, intestinal dyskinesia, cardioncurosis, 
vegeto-vascular neurosis, eczema, asthenic and reac. 
tive disturbances. The apparatus of the present inven 
tion may find successful application in sports- and 

tary medicine, Le. in such situations аш 

the start of a crucial sports competition or a similar 
sports demonstration; 

cases of extremely high neurotension, as observed in 
combatant unit soldiers and in patients of field military 
hospitals. 

Known are apparatus for the treatment of neuropsy- 
chic and somatic disorders in which light and sound 
pulses are emitted by light radiation sources and sound. 
radiation sources to act upon the patient's central ner- 
vous system, 

Ta said apparatus use is made of light- and sound rı 
ation sources. The sound emission includes speech 
sounds recorded on a magnetic tape, as well as ultra 
sound. Under the treatment conditions the patient's 
head and the upper portion of his body are enclosed in 
а chamber which is made in the form of a kind of sa 
cophagus. 

Thus in the above-said apparatus, only one curative 
factor is employed, namely that of speech formulae of 
а hypnotic suggestion as recorded оп a magnetic tape 
and designed to produce a suggestive effect via chan- 
nels of the second signal system (intellect, mind, рау. 
che), Whenever the patient is psychologically reluctant 
to admit suggestive formulae, such an apparatus is of 
по avail as far as that particular case is concerned. 
Light- and ultrasound emission, used in the apparatus 
of the prior ап, do not, їп fact, play an independent 
curative role, but are rather of an auxiliary nature, for 
their action on the patient's central nervous system is 
continuous and intended to inhibit the same so that an 
appropriate background could be prepared to facilitate 
the suggestive treatment itself. The background factors 
themselves are physiologically inadequate being be- 
yond the ranges of aural and ocular perception and 
Sometimes involving an adverse effect upon the p. 
tients condition. И should be stressed that the chamber 
used in accomodating the patient's head and the upper 
Portion of his body has an unfavourable effect upon the 
patient, because it is made, as said above in the form 
ofa sarcophagus and may give rise to negative phychic 
responses 

The present invention is aimed at providing an appa- 
ratus for the treatment of neuropsychic and somatic 
diseases, which ensures a rhythmic and remotely con- 
trolled action of at least three physical factors upon the 
patient's nervous system. 

With this and other objects in view, the invention re- 
sides in the apparatus for the treatment of neuropsy. 
chic and somatic diseases in which light pulses and 
sound pulses from light sources and sound sources, re- 
spectively, act upon the patient central nervous sys 
tem, wherein there is provided an VHF electromag: 
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meti field source installed in the immediate proximity 
‘of the patient's ganglia, and а control unit which is elec 
tically connected with the sources of light radiation, 
sound radiation and VHF electromagnetic field radia 
tion and which effects control over these sources so as 
to enable said sources under control to send to the cen. 
tral nervous system simultaneous light pulses, sound 
Pulses and VHF electromagnetic pulses at an assigned 
pulse repetition rate thereby causing a state of inhibi 
tion in the patient under treatment, the light radiation 
sources and sound radiation sources being embodied in 
such a way that an adequate and monotonous influence 
ofthe sound and light radiations i exerted upon the pa. 
tients visual analyser and auditory analyser 

In order to intensify the curative effect and to make 
for an accelerated transfer from vigilance to what is 
nearly normal physiological sleep it is reasonable that 
а source of heat radiation be added and installed in the 
immediate proximity to the patient's skin surface, said 
source being electrically connected with a contol unit 
and controlled by the later so that heat radiation is 
sent to the patient's skin surface simultaneously with 
the pulses from the VHF electromagnetic fied source, 
light source and sound source, said puises following at 
ап assigned repetition rate causing the inhibition to be 
irradiated. 

‘The light radiation source may be made in the form 
of at least one lamp, blue or green in colour, which is 
installed at the patient's eye level 

When using an even number of lamps, said lamps are 
installed symmetrically in respect of the patients saggi 

1 sinus plane. 

The control unit may be embodied as a chopper in 
‘conjunction with a cam mechanism providing for gen- 

ation of pulses at a certain repetition rate. 

In order to extend the pulse repetition range it is rea- 
sonable that an electronic timer be provided including 
atleast one thyratron 

due regard to the patient's individual features 
sald electronic timer should be equipped with a poten. 
tometer to control the pulse repetition rate of VHF 
electromagnetic field radiation, light radiation and 
sound radiation, as well as heat radiation, sald elec- 
tronic timer being electrically connected with а poten 

Due to such construction the present apparatus for 
the treatment of neuropsychie and somatic disorders 
allows improvement of the mobility and intensity of 
nervous processes, normalization of the affected func. 
tional derangements as apparent from the removal of 
pathological symptoms, decrease in manifestations of 
autonomic angioneurosis and neurotic symptoms, a 
longer and sounder sleep. 

Other objects and advantages of the present inven- 
tion will be made apparent upon a consideration ofthe 
specific illustrative embodiments as described herein 
with reference to the drawings, wherein: 

FIG. shows a schematic electrical circuit of one em- 
bodiment of an apparatus for the treatment of neuro- 
psychic and somatic disorders, 

FIG.2 is another embodiment of same. 

‘The apparatus for the treatment of neuropsychic dis- 
orders comprises, in accordance with the present i 
vention, source I through 4 (FIGS I and 2) of light radi 
ation, sound radiation and VHF electromagnetic field 
radiation, heat radiation respectively, wherein light 
pulses, sound pulses, VHF electromagnetic pulses and 
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heat radiation act upon the central nervous system of 
a patient (not shown in the drawing). The apparatus 
also includes control unit S which is electrically con. 
nected with said sources 1 through 4 and controls the 
same so as to enable them to send to the central лег. 
vous system simultaneous light radiation pulses, sound 
radiation pulses, heat radiation pulses and УНР elec- 
tromagnetic field radiation pulses at an assigned pulse 
repetition rate thereby causing а state of inhibition in 
the patient under treatment, 

The sources | through 4 are oriented in respect ofthe 
patient as follows 

the light radiation source Lis placed at the level ofthe 
patient's eyes at a distance of 40 10 50 cm therefrom. 

the sound radiation source 2 is placed in the proxim- 

у of the patient under treatment sta distance of 40 to 
50 em him: 

‘the VHF electromagnetic field radiation source 3 is 
placed in the immediate proximity of the patient s gan. 
Blia, preferably at the level of carotid sinuses. 3 to dem 
away from the patient's skin surface, as is the case with 
the present apparatus; 

the heat radiation source 4 is also placed close to the 
patient's skin surface, ie., in the immediate proximity 
of the face skin surface 

‘The sources I and 2 of light radiation and sound radi 
ation. respectively, provide for an adequate and monot- 
onous action thereof upon the visual and auditory ana. 
[o 

According to the first embodiment of the apparatus 
for the treatment of neuropsychic and somatic disor 
ders (FIG.I) the control unit 8 is a chopper with a cam 
mechanism 6 and contacts 7 through 10. The cams of 
the cam mechanism 6 are rotated by an electric motor. 

Ted from a power supply unit, which is mains supply 
in this specific case. The electric motor П makes 60 
Грот. thereby providing for an assigned pulse repetion 
rate of sixty pulses per minute of light radiation pulses, 
sound radiation pulses, VHF electromagnetic field ra 
tation pulses and heat radiation pulses, 

Light radiation source s an incandescent lamp, blue 
in colour, which is electrically connected with a see: 
‘ondary winding 14 of a transformer IS through a resistor 
12 which serves to control the intensity of light radia. 
tion, contacts 7 of the vibrator and а switch 13, the 
transformer 18 being in turn electrically connected with 
the ас. mains, 

Sound radiation source 2 is a small-size loudspeaker 
16 which is electrically connected with another second 
ary winding 21 of the transformer 18 through a diode 
17, variable resistor 18, constant resistor 19, contacts В 
of the vibrator and switch 20. The sound radiation 
source provides for an imitation of rain drop noise. Ве 
sides, it can be employed to imitate the noise of the 
surt. 

The VHF electromagnetic field radiation sources 3 is 
a push-pull oscillator 22 with an inductance сой 23 and 
resistor 24. Electrodes 28 make the load of said oscilla: 
tor 22. The VHF electromagnetic field source is fitted 
with a switch 26 and controlled by the contacts 10 of 
the chopper. 

“The heat radiation source 4 is a hot spiral wire 27 
which is surrounded by a screen 28 made of thermal in- 
sulator. The heat flow from the hot vire is removed by 
means of a blower 29 rotated by an electric motor 30. 
The heat radiation 4 is controlled by a switch 31 via the 
contacts 9 of the vibrator. 
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The present device is equipped with а common mains 
switch 32. The sources 1, 2 and 4 of light radiation, 
sound radiation and heat radiation, respectively, arc 
‘mounted in the same casing (not shown in the draw 
inp) 

According to the second embodiment of the present 
apparatus the control unit 5 isan electronic timer made 
of cold cathode thyratron 33 with an electromagnetic 
relay 34, potentiometer 35 and resistor 36 in the plate 
circuit thereof. The electronic timer also includes а ea 
pacitor 37 and a resistor 38. The electronic timer has 
contacts 39 through 42. The potentiometer 35 controls 
the assigned pulses repetition rate of VHF electromag. 
metic feld radiation, light radiation, sound radiation 
and heat radiation within the 10 to 100 pulses per вес. 
ond range, depending upon the patient's individual fea- 

“The light radiation source T includes two incandes- 
cent lamps 43 and 44, green in colour, which are in 
stalled symmetrically in respect of the patient's sagittal 
sinus plane, at the eye level. This position provides for 
а better therapeutic effect because the patient is no. 
longer subject to light beam convergence action when- 
ever use is made of the Paurquignet effect. The light та. 
distion intensity is controlled by the resistor 12. The 
light source 1 is equipped with a signal lamp 48. 

The sound radiation source 2 is not substantially dif- 
ferent from that in the first embodyment as described 
above. The difference between them consists in the 
presence of capacitor 46. The sound radiation source 
2 is equipped with a signal lamp 47. 

The VHF electromagnetic field source is the seme as 
that of the first embodiment, with а signal lamp 48 
added 

The heat radiation source 4 is the same as that of the 
first embodiment but the blower is not shown in FIG.2, 

The light radiation source 1 is electrically connected 
with a hridge-type de. power supply unit $0 through а 
resistor 12, switch 49 and contacts 39 of the electronic 

The sound radiation source 2 is electrically con- 
nected with the dc, power supply unit $0 through a 
switch 51 and contacts 40 of the electrani imer. 

"The УНР electromagnetic field source 3 is equipped 
with а switch 52. 

The hot spiral wire 27 of the heat radiation source 4 
is fed from the mains through a switch 53, while the 
electric motor 30 of the blower 29 is fed from the d.c 
power supply unit $0 via a variable resistor 54, switch 
55 and contacts 42 of the electronic timer. 

1а accordance with the second embodiment of the 
present apparatus it can be switched on and off by 
means of the mains switch $6, 

The principle of operation of the apparatus accord: 
ing to the first embodiments as follows 

‘The patient is either put to bed or seated in a deep 
arm-chair. The apparatus is moved to the head of said 
bed or chair. The electrodes 2$ of the VHF electro- 
magnetic field source are mounted at the level of са. 


© rotid sinuses 3 to 4 centimetres away from the surfice 


of the neck skin. 

The casing, with the sources 1, 2 and 4 of light radia- 
sion, sound ‘radiation and heat radiation mounted 
‘herein, is placed above the patients ead at a distance 
from 40 to 50 centimetres from his face. The apparatus 
is switched on by means of the mains switch 32. The 
switches 13, 20, 26 and 31 are used to turn on the 
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sources I through 4 of light radiation, sound radiation, 
УНР electromagnetic field radiation and heat radia. 

Due to this procedure the patient's receptors are si- 
multeneously acted upon by 60 p/min pulses of blue 
light radiation, sound radiation which is made similar 
to the rain drop noise, VHF electromagnetic field adi 
ation as well as by heat radiation, ll these having an ef. 
fect on the retina, on the auditory sensory endings, 
carotide sensory ganglia and thermal receptors in the 
face skin, respectively 

А simultaneous transmission of the pulses and heat 
radiation is due to contacts 7 through 10 of the vibr 
tor. The length of the pulse effect added to that of heat 
radiation as obtained by means of the cam mechanism 
6 amounts to 15x107 tec 

The nerve pulses due to the action by stimuli, such as 
pulses of light radiation, sound radiation, VHF electro- 
‘magnetic pulse radiation, аз well as heat radiation, are 
transmitted to the thalamus opticus (sensory collector) 
via sensory nerve filament and sympathetic nerve 
tronk. 

The simultaneous arrival of brain wave impulses at 
the thalamus opticus provides for an intensified rhyth- 
mic activity of its neural formations due to the interfer- 
ence effect. The rhythm of superimposed stimuli as 
then synchronized with the activities of the thalamus 
plius neural formations (external synchronization) 
The rhythm as assigned by the apparatus is adopted by 
the subcortical neural formations being transmitted 
from the thalamus opticus to the subcortical fields of 
the visual, 


In the appropriate cortical centres of 
Visual analysers the mono-tonous pulses cause focuses 
of inhibition to be formed which would intensify in 
Strength and irradiate in space in the course of the same 
treatment session as well as due to the successive ses. 
sions. The primary focus inhibition, ance and whenever 
it occured, would spread all over the cortical field 
bringing about natural sleep. During the initial treat- 

ment sessions the extent of irradiation may be quite in- 
significant because of the patient's inhibition inertia 
due to this or that neuropsyehie disorder in the patient 
under treatment, In the course of successive treatment 
session the trace responses as retained in above-said 
cortical centres would cause the stimuli to be accumu- 
lated so that the inhibition tends to be intensified 

Besides, ín the course of successive treatment ses- 
sions new conditioned reflex associations are put into 
effect either because of the procedure itself or due to 
йз specific time, or because of any other isolated fac. 
tor, ай contributing to the irradiation of inhibition phe. 
nomena throughout the cortical centres in the cerebral 
hemispheres, 

The whole system of stimuli which is addressed to the 
patients organism makes use of the first signal sytem 
channels, i.e., the receptor zones of the appropriate an- 
alyzers, so that the second signal system channels 
(mind, intellect, psyche) ate avoided thereby providing. 
for a curative effect, no matter the patient's psychic 
condition or his attitude towards the treatment proce: 
dure, Besides, the second signal system channels, once 
unblocked, affords some opportunities for a simulta. 
neous suggestive and rhythm therapy action thereby 
increasing the treatment effec. 
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The present invention makes use of a plurality of 
sources which are distant stimuli of different physical 
nature being such oscillatory phenomena as act upon. 
the receptors to he adequate physiologic extents giving 
rise to no alterations which would exceed the physio. 
logic constants limits involved. That is why the action 
‘exerted upon the patients organism is mild and hu- 
mane. Besides, provision is made both for a separate 
control of every factor and for a joint application of a 
required combination thereof so that the clectrolyp- 
notie treatment could be quite individual 

The second embodiment of this apparatus is based on 
the same principles of operation as the first embodi- 
ment thereof. The difference can be described as fol. 
lows, 

By means of a potentiometer 35 in conjunction with 
the electronic timer the pulse repetition rate of light 
Pulses, sound pulses, VHF electromagnetic field pulses, 
as well as heat radiation, can be made to vary with duc. 
regard to the patients individual characteristics, 

The possibility of alterations both in pulse repetition 
rate and in the operation made of the apparatus under 
consideration provides for a controlled variation of bi. 
‘rhythms in the appropriate range as suggested by the 
principle of rhythm assimilation named after A.A Ukh. 
tomsky. 

In the second embodiment of the apparatus, the light 
radiation pulses are sent by incandescent lamps 43 and 
44, green in color, which are mounted at eye level and 
symmetrical with respect to sinus plane, so that the 
convergence effect is eliminated (the eyeball conver. 
gence would give birth to a stimulation focus thereby 
preventing the progress of somnolescent inhibition) 

‘The application of green light permits utilization of 
Paurquignet's effect to achieve an optimum influence 
on the visual analyzers. 

The folloving procedure is recommended for ihe 
treatment of neuropsychie and somatic disorders using 
"he apparatus of the present invention. 

Ata first treatment session the duration of the VHF 
exposure should be 10 minutes, at a second one - 15 
minutes, at а third one - 20 minutes, at a fourth one - 
25 minutes, and at all succeeding sessions it should be 
30 minutes. The other radiation sources may be oper 
ated for 30 to 60 minutes, On the average, 30 minutes 
is required for one treatment-seesion, The patient may 
lie with his face upwards and eyes opem, though it 
would be better for him to close his eyes to be ready to 
fall asleep. At the first treatment-session, the intensities 
of sound-, light, and heat-radiation are selected to suit 
the particular patient. 

Using the second embodiment of the apparatus, dur- 
ing the first minutes of the treatment sesion, the pulse 
repetition rate should be 20 to 40 pulses per minute 
(instead of 50 to 60 pulses per minute which is the nor 
mal case). 

During the suécessive treatmentsessions the inten- 
sity of the exposure may remain the same as that used 
at the first session. The pulse repetition rate, however, 
may be gradually decreased later on from session to 

The development of inhibition processes at a tres 
aentsession is characterized by a very gradual 
Progress. This manifests itself in a somewhat slower 
Pulse, ower integument temperature and arterial pres. 
sure, relaxation of sceetal muscles, onset of somnoles. 
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With each successive session the onset of all these 
phenomena takes less time while the phenomena them 
selves become more pronounced, bringing about а pen- 
eral improvement of the patients state of health ac- 
companied with а better sleep at night. 

During the treatment session, the patient experiences 
gentle, tranquilizing sensations, which result in psychi- 
al relaxation and, gradual transference from vigilance 
to sleep, An active reproduction af inhibition of proc. 
esses, if regularly repeated, cach treatment session 
makes a sort of training the patient for a better neuro 
dynamic performance, 

Clinical applications ofthe proposed apparatus are as 
follows. The apparatus of the present invention may be 
used for the treatment of patients in the 4 to 70 years 
bracket. One hundred patients, 4 to 18 years old, and 
200 patients over 18 years old underwent the appropri- 
ate treatment. Among these patients were the following 
cases: neurstthenia, neurosis involving delusion, in 
somnia, asthenic, depressive and reactive sates, postin. 
fections and traumatic cerebrasthenia, diencephalic 
syndrome,  vegeto-vascular dystonia, hypertension, 
bronchial asthma, stammering, rheumatic Sydenham s 
chorea 

The treatment was effected with respect to ambula- 
tory clinic- and hospital patients. 

No side effects, complications or harmful actions 
were observed 

Contraindications: infectious diseases, cancer, sehiz- 
ophrenia in its advanced stage (e.g. involving delirious 
Phenomena), and hyperthyreosis. 

The apparatus of the present invention for treating 
neuropsychic and somatic diseases is а physical therapy 
apparatus to be used for treating insomnia, hyperten 
sion, infantile stammering, and other diseases arising 
from nervous exhaustion and prostration, nervous 
break-down, 

‘This apparatus is reliable, convenient, safe and sim- 
ple to control and use, portable, and if necessary. may 
he placed at the bed-head when dealing with а bed 

The use of the apparatus is not confined to any age 
bracket Even infants were effectively treated. The ap 
paratus may be used in hospitals as well as in out 
Patient clinics 

"The operation of the apparatus is quite economical: 
its power consumption is very small The treatment ses 
sions are effected by para medical personnel. Not to 
disturb the patient a remote control from an adjacent 
тоот may be exercised 

For the first time in medical practice, thanks to the 
apparatus of the present invention, use is made of a 
‘complex of four physical factors acting simultaneously 
оп the respective receptors, said factors operating with 
predetermined rhythm pattern, and the sources of re 
spective radiation being placed at a predetermined dis- 
tance from the patient's receptors, о that it could bring 
about such a state of the nervous system which is char 
acteristic of rest and sleep, 

The synergetic action of the factors used in the арра. 
ratus result not in à simple sum of respective effects 
Produced by each of said factors, but creates quite a 
new qualitative phenomenon, wherein interference 
and resonance-processes, associated with the radiation 
from the pertinent sources, cause the inhibition process 
to be irradiated within the brain centres, which is a dis- 
tinguishing feature of the present type rhythm therapy 
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What в claimed is: 

1. An apparatus for the treatment of neurepsychic 
and somatic diseases, said apparatus comprising а соп. 
trol unit means for simultaneously periodically activat. 
ing apparatus connected thereto in а pulsed manner at 
а selected repetition rate; а lightradiation source es- 
sentially comprising at least one electric bulb electri. 

liy connected with said control unit means, such thet 
light pulses are generated by said lightradiation source. 
influencing the central nervous system of the patient 
having one of said diseases who faces said source, а 
sound radiation source essentially comprising an elec- 
trie generator of pulse oscillations, a small dynamic 
Toud-speaker means for converting said oscillations 
into acoustic signals imitating the sound of falling drops 
of water, said electric generator being electrically cor. 
nected with said control unit means for actuation 
thereby whereby sound pulses of said sound-radiation 
source influence the central nervous system of the pa- 
tient; а VHF electromagnetic-ield source essentially 
comprising a generator of sinusoidal electric oscilla. 
tions of the waves metric ange, electrically connected 
with said control unit means and disposed in proximity 
to the patient's ganglia, pulses from said VHF electro. 
magnetic field source acting upon the nervous system 
of the patient; said light-radiation source producing an 
adequate and monotonous action of the light-radiation 
of the patient's visual analyzer; said sound radiation 
source producing an adequate and monotonous influ- 
‘ence of the sound radiation on the patient's auditory 
analyzer; said control unit means controlling said light. 
radiation, sound-radiation and VHF electromagnetic. 
field source so as to provide for a simultaneous genera. 
tion of said light, sound and VHF electromagnetic 
pulses and directing said pulses to act upon the pa 
tient’ central nervous system, all said pulses following 
at a predetermined repetition rate and ensuring sup. 
pression of the patients nervous activity; and a power 
supply means to supply said lightradiation, sound. 
radiation and VHF electromagnetic-field sources end 
said control unit 

2. An apparatus according to claim 9, further includ- 
ing a heat radiation source comprising an electrical coil 
surrounded by a heat-insulating shield and provided 
with an air-orcing motor, said heat source being dis 
posed in the proximity of the patient's integument, said 
motor of said heat-radiation source being electrically 
connected with said control unit means and controlled 
‘hereby зо as to ensure a heat irradiation flow onto the 
patients integument at the same time as said VHF 
electromagnetic-feld pulses and sound pulses are sent 
at an assigned repetition rate, so as to contribute to the 
inhibition of the patients nervous activity 

3. An apparatus according to claim 1, wherein said 
light-radiation source comprises at least one blue-light 
lamp adapted ta be placed at the level of the patient's 
eyes. 

4. An apparatus according to claim 1, wherein said 
light-radiation source comprises at least one green-light 
lamp adapted to be placed at the level of the patient's 
eyes. 

5. An apparatus according to claim 4, wherein an 
even number ofsaid green-lght lamps are provided and 
are adapted to be arranged symmetrically with respect 
to the saggital plane of the patient and at a minimal 
angle relative to the axis of the respective eye. 
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6. An apparatus according to claim 1, wherein said 
electromagnetic field source comprises an oscillator 
means having a control means, and wherein said con 
trol unit means is а chopper provided with a rotatable 
‘cam gear having electric contacts which periodically 
connect said power supply source with the circuit of 
the incandescent lamps, with the electric generator of 
pulse oscillations which are converted in a small dy- 
namic loudspeaker into acoustic signals imitating the 
sound of falling drops of water, as well as grounding the 
control means of the oscillator means 

7. An apparatus according to claim 1, wherein said 
electromagnetic field source comprises an oscillator 
means having a control means, and wherein said con- 
чог unit means comprises an electronic timer means 
having at least one thyratton and a resistor-capacitor 
delay trigger circuit means therefor, said thyeatton in 
cluding an anode circuit comprising а series connected 
electro-mechanieal relay having contacts connecting 
the power supply source with the circuit of the incan- 
descent lamps, with the electric generator of pulse oy. 
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cillations converted in а small dynamic loudspeaker 
into acoustic signals imitating the sound of falling drops 
of water, as well as grounding the control means of the 


8. An apparatus according о claim 7, further includ- 
ing a heat radiation source, and wherein said electronic 
timer having at least one thyratron with an anode ci 

cuit comprising а series connected electro mechanical 
relay having contacts connecting the power supply 
source with the circuit of the incandescent lamps, with 
the electric generator of pulse oscillations converted in 
а small dynamic loudspeaker into acoustic signals imi- 
tating the sound of falling drops of water, as well as 
grounding the grid of the oscillator means, further eon. 
посла the power supply with sad heat radiation source, 
and has а potentiometer electrically connected with 
said timer to provide for а predetermined repetition 
rate of said VHF electromagnetic-field, light and sound 
pulses, and for the control of said heat radiation de- 


Pending on the individual features of the patient, 
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157) ABSTRACT 
Apparatus for and method of sensing brain waves at a 
position remote from a subject whereby electromag- 
netic signals of different frequencies are simulta- 
neously transmitted to the brain of the subject in 
which the signals interfere with one another to yield a 
waveform which is modulated by the subject's brain 
waves, The interference waveform which is represen- 
tative of the brain wave activity is retransmitted by 
the brain to a receiver where it is demodulated and 
amplified. The demodulated waveform is then dis 
played for visual viewing and routed to a computer for 
further processing and analysis. The demodulated 
waveform also can be used to produce a compensating 
signal which is transmitted back to the brain to effect. 
a desired change in electrical activity therein. 


11 Claims, 2 Drawing Figures 
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APPARATUS AND METHOD FOR REMOTELY 
MONITORING AND ALTERING BRAIN WAVES 


BACKGROUND OF THE INVENTION 


Medical science has found brain waves to be а useful 
barometer of organic functions. Measurements of elec- 
trical activity in the brain have been instrumental im 
detecting physical and psychic disorder, measuring 
stress, determining sleep patterns, and monitoring body 
metabolism. 

"The present art for measurement of brain waves em- 
ploys clectroencephalographs including probes with 
Sensors which are attached to the skull of the subject 


"ander study at points proximate to the regions of the | 


brain being monitored. Electrical contact between the 
sensors and apparatus employed to process the de- 
tected brain waves is maintained by a plurality of wires 
extending from the sensors to the apparatus, The ne- 
cessity for physically attaching the measuring appara- 
tus to the subject imposes several limitations on the 
measurement process. The subject may experience 
discomfort, particulary if the measurements are to be 
made over extended periods of time. His bodily move- 
ments are restricted and he is generally confined to the 
immediate vicinity of the measuring apparatus. Fur- 
thermore, measurements cannot be made while the 
subject is conscious without his awareness. The com- 
prehensiveness of the measurements is also limited 
since the finite number of probes employed to monitor 
local regions of brain wave activity do not permit ob- 
servation of the total brain wave profile in а single test 


SUMMARY OF THE INVENTION 


The present invention relates to apparatus and a 
method for monitoring brain waves wherein all compo- 
ments of the apparatus employed are remote from the 
test subject. More specifically, high frequency trans- 
mitters arc operated to radiate electromagnetic energy 
of different frequencies through antennas which are 
‘capable of scanning the entire brain of the test subject 
ог any desired region thereof. The signals of different 
frequencies penetrate the skull of the subject and im- 
pinge upon the brain where they mix to yield an inter- 
ference wave modulated by radiations from the brain's 
natural electrical activity. The modulated interference 
wave is re-transmitted by the brain and received by an 
antenna at a remote station where it is demodulated, 
and processed to provide a profile of the sujecrs brain 
waves. In addition to passively monitoring his brain 
waves, the subject's neurological processes may be 
affected by transmitting to his brain, through a trans- 
miter, compensating signals. The latter signals can be 
derived from the received and processed brain waves. 


OBJECTS OF THE INVENTION 


It is therefore an object of the invention to remotely 
monitor electrical activity in the entire brain or se- 
lected local regions thereof with a single measurement. 

Another object is the monitoring of a subjects brain 
wave activity through transmission and reception of 
electromagnetic waves. 

Still another object is to monitor brain wave activity 
from a position remote from the subject. 

A further object is to provide a method and appara: 
tus for affecting brain wave activity by transmitting 
electromagnetic signals thereto, 
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DESCRIPTION OF THE DRAWINGS 


Other and further objects of the invention will appear. 
from the following description and the accompanying 
drawings, which form part of the instant specification 
and which are to be read in conjunction therewith, and. 
in which like reference numerals are used to indicate 
like parts in the various views; 

FIG. 1 is a block diagram showing the interconnec- 
tion of the components of the apparatus of the inven- 

FIG. 2 is a block diagram showing signal flow in one 
embodiment of the apparatus 


DESCRIPTION OF THE PREFERRED 
EMBODIMENT. 


Referring to the drawings, specifically FIG. 1, a high 
frequency transmitter 2 produces and supplies two 
electromagnetic wave signals through suitable coupling. 
means 14 10 an antenna 4, The signals are directed by 
the antenna 4 to the skull 6 of the subject 8 being exam- 
ined. The two signals from the antenna 4, which travel 
independently, penetrate the skull 6 and impinge upon. 
the tissue of the brain 10. 

"Within the tissue of the brain 10, the signals combine, 
much in the manner of a conventional mixing process 
technique, with each section of the brain having a dif- 
ferent modulating action. The resulting waveform of 
the two signals has its greatest amplitude when the two. 
signals are in phase and thus reinforcing one another. 
When the signals are exactly 180° ош of phase the 
combination produces a resultant waveform of mini 
‘mum amplitude. If the amplitudes of the two signals 
transmitted to the subject are maintained at identical 
levels, the resultant interference waveform, absent 
influences of external radiation, may be expected to. 
assume zero intensity when maximum interference 
occurs, the number of such points being equal to the 
difference in frequencies of the incident signals. How- 
ever, interference by radiation from electrical activity 
‘within the brain 10 causes the waveform resulting from 
interference of the two transmitted signals to vary from 
the expected result, ie., the interference waveform is 
modulated by the brain waves. It is believed that this is 
due to the fact that brain waves produce electric 
charges each of which has а component of electromag- 
netic radiation associated with it. The electromagnetic 
radiation produced by the brain waves in turn reacts 
‘with the signals transmitted to the brain from the exter 
nal source, 

"The modulated interference waveform is re-transmit- 
ted from the brain 10, back through the skull 6. A. 
quantity of energy is re-transmitted sufficient to enable 
it to be picked up by the antenna 4. This can be con- 
trolled, within limits, by adjusting the absolute and 
relative intensities of the signals, originally transmitted 
to the brain. ОГ course, the level of the transmitted 
energy should be kept below that which may be harm- 
ful to the subject 

‘The antenna passes the received signal to а receiver 
12 through the antenna electronics 14. Within the ro- 
ceiver the wave is amplified by conventional RF ampli- 
fiers 16 and demodulated by conventional detector and 
modulator electronics 18. The demodulated wave, rep 


% resenting the intra-brain electrical activity, is amplified 


by amplifiers 20 and the resulting information in elec- 
tronic form is stored in buffer circuitry 22. From the 
buffers 22 the information is fed to a suitable visual 
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display 24, for example one employing a cathode ray 
tube, light emitting diodes, liquid crystals, ог a mechan 
ical plotter. The information may also be channeled to 
а computer 26 for further processing and analysis with 
the output of the computer displayed by heretofore 
mentioned suitable means 

In addition to channeling its information to display 
devices 24, the computer 26 can also produce signals to 
control an auxiliary transmitter 28. Transmitter 28 is 
used to produce a compensating signal which is trans- 
mitted to the brain 10 of the subject В by the antenna 
4. tn a preferred embodiment of the invention, the 
compensating signal is derived as a function of the 
received brain wave signals, although it can be pro. 
duced separately. The compensating signals affect elec- 
trical activity within the brain 10. 

Various configurations of suitable apparatus and 
electronic circuitry may be utilized to form the system. 
generally shown in FIG. 1 and one of the many possible 
‘Configurations is illustrated in FIG. 2. In the example 
shown therein, two signals, one of 100 MHz and the 
other of 210 MHz are transmitted simultaneously and 
combine in the brain 10 to form a resultant wave of 
frequency equal to the difference in frequencies of the 
incident signals, i.e., 110 MHz. The sum of the two 
incident frequencies is also available, but is discarded 
in subsequent filtering. The 100 MHz signal is obtained 
at the output 37 of an RF power divider 34 into which 
а 100 MHz signal generated by an oscillator 30 is in- 
jected. The oscillator 30 is of a conventional type em- 
ploying either crystals for fixed frequency circuits or a 
tunable circuit set to oscillate at 100 ME. t can be a 
pulse generator, square wave generator or sinusoidal 
wave generator. The RF power divider can be any 
conventional УНЕ, ОНЕ or SHF frequency range de- 
vice constructed to provide, at each of three outputs, а 
Signal identical in frequency to that applied to its input 

"The 210 MHz signal is derived from the same 100 
MHz oscillator 30 and RF power divider 34 as the 100 
MHz signal, operating in concert with a frequency 
doubler 36 and 10 MHz oscillator 32. The frequency 
doubler can be any conventional device which provides 
at its output a signal with frequency equal to twice the 
frequency of a signal applied at its input, The 10 MHz 
oscillator can also be of conventional type similar to 
the 100 MHz oscillator herebefore described, А 100 
MHZ signal from the output 39 of the RF power divider 
34 is fed through the frequency doubler 36 and the 
resulting 200 MHz signal is applied to à mixer 40. The 
mixer 40 can be any conventional VHF, UHF or SHF- 
frequency range device capable of accepting two input 
signals of differing frequencies and providing two out- 
put signals with frequencies equal to the sum and dif- 
Terence in frequencies respectively of the input signals, 
А 10 MHz signal from the oscillator 32 is also applied 
to the mixer 40. The 200 МНЕ signal from the doubler 
36 and the 10 MHz signal from the oscillator 32 com- 
bine in the mixer 40 to form a signal with a frequency 
of 210 MHz equal to the sum of the frequencies of the 
200 MHz and 10 MHz signals. 

The 210 MHz signal is one of the signals transmitted 
to the brain 10 of the subject being monitored. In the 
arrangement shown in FIG. 2, an antenna 41 is used to 
transmit the 210 MHz signal and another antenna 43 is 
used to transmit the 100 MHz signal. Of course, a single 
antenna capable of operating at 100 MHz and 210 
MHz frequencies may be used to transmit both signals. 
The scan angle, direction and rate may be controlled 
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4 
mechanically, e.g, by a reversing motor, or electroni- 
cally, e.g., by energizing elements in the antenna in 
proper synchronization. Thus, the antenna(s) can be of 
either fixed or rotary conventional types 

А second 100 MHz signal derived from output termi- 
nal 37 of the three-way power divider 34 is applied to. 
a circulator 38 and emerges therefrom with a desired 
phase shift. The circulator 38 сап be of any conven: 
tional type wherein a signal applied to an input port 
emerges from an output port with an appropriate phase 
shift. The 100 MHz signal is then transmitted to the 
brain 10 of the subject being monitored via the antenna 
43 as the second component of the dual signal trans- 
mission, The antenna 43 can be of conventional type 
similar to antenna 41 herebefore described. As previ- 
ously noted, these two antennas may be combined in a 
Single unit 

The transmitted 100 and 210 MHz signal сотро- 
nents mix within the tissue in the brain 10 and interfere 
with one another yielding а signal of a frequency of 110. 
MHz, the difference in frequencies of the two incident 
components, modulated by electromagnetic emissions 
from the brain, ie, the brain wave activity being moni 
tored. This modulated 110 MHz signal is radiated into 
space 

The 110 MHz signal, modulated by brain wave activ- 
ity, is picked up by an antenna 45 and channeled back 
through the circulator 38 where it undergoes an appro- 
priate phase shift. The circulator 38 isolates the trans- 
mitted signals from the received signal. Any suitable 
diplexer or duplexer can be used. The antenna 45 can 
be of conventional type similar to antennas 41 and 43. 
It can be combined with them in a single unit or it ean 
be separate. The received modulated 110 MHz signal is 
then applied о a band pass filter 42, to eliminate unde- 
sirable harmonics and extraneous noise, and the fil- 
tered 110 MHz signal is inserted into a mixer 44 into 
"which has also been introduced a component of the 
100 MHz signal from the source 30 distributed by the 
RF power divider 34. The filter 42 can be any conven. 
tional band pass filter. The mixer 44 may also be of 
conventional type similar to the mixer 40 horcbetore 
described 

"The 100 MHZ and 110 MHz signals combine in the 
mixer 44 to yield a signal of frequency equal to the 
difference in frequencies of the two component signals, 
ie., 10 MHz still modulated by the monitored brain 
Wave activity. The 10 MHZ signal is amplified in an IF 
amplifier 46 and channeled to a demodulator 48, The 
TF amplifier and demodulator 48 can both be of con- 
ventional types. The type of demodulator selected will 
depend on the characteristics of the signals transmitted 
to and received from the brain, and the information 
desired to be obtained. The brain may modulate the 
amplitude, frequency and/or phase of the interference 
waveform; Certain of these parameters will be more 
Sensitive to corresponding brain wave characteristics 
than others. Selection of amplitude, frequency or phase 
demodulation means is governed by the choice of brain 
wave characteristic to be monitored, If desired, several 
different types of demodulators can be provided and 
used alternately or at the same time, 

The demodulated signal which is representative of 
the monitored brain wave activity is passed through 
audio amplifiers 50 a, b, c which may be of conven- 
tional type where it is amplified and routed to displays 
58 a, b, c and а computer 60. The displays SB a, b c 
present the raw brain wave signals from the amplifiers 
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50 a, b, с. The computer 60 processes the amplified 
rain. wave signals to derive information suitable for 
viewing, е.в. by suppressing, compressing, ог expand- 
ing elements thereof, or combining them with other 
nformation-Bearing signals and presents that informs 
tion on a display 62. The displays can be conventional 
ones such as the types herebefore mentioned employ- 
ing electronic visual displays or mechanical plotters 
58b. The computer can also be of conventional type, 
either analog or digital or a hybrid. 

А profile of the entire brain wave emission pattern 
may be monitored or select areas of the brain may be 
‘observed in a single measurement simply by altering 
the scan angle and direction of the antennas. There в 
по physical contact between the subject and the топі 
toring apparatus. The computer 60 alo can determine 
а compensating waveform for transmission to the brain 
10 to alter the natural brain waves in a desired fashion. 
‘The closed loop compensating system permits instanta- 
neous and continuous modification of the brain wave 
response pattern. 

In performing the brain wave pattern modification 
function, the computer 60 can be furnished with an 
external standard signal from a source 70 representa 
tive of brain wave activity associated with a desired 
muerological response. The region of the brain respon 
sible for the response is monitored and the received 
signal, indicative of the brain wave activity therein, is 
compared with the standard signal. The computer 60 is 
programmed to determine a compensating signal, re- 
sponsive to the difference between the standard signal 
and received signal. The compensating signal, when 
transmitted to the monitored region of the brain, mod 
ulates the natural brain wave activity therein toward а 
reproduction of the standard signal, thereby changing 
the neurological response df the subject 

"The computer 60 controls an auxiliary transmitter 64 
which transmits the compensating signal to the brain 10 
of the subject via an antenna 66. The transmitter 64 is 
of the high frequency type commonly used in radar 
applications: The antenna 66 can be similar to antennas 
41, 43 and 45 and can be combined with them. 
Through these means, brain wave activity may be al- 
tered and deviations from a desired norm may be com- 
pensated. Brain waves may be monitored and control 
Signals transmitted to the brain from a remote station, 

it is to be noted that the configuration described is 
опе of many possibilities which may be formulated 
‘without departing from the spirit of my invention. The 
transmitters can be monostratic or bistatic. They also 
сап be single, dual, or multiple frequency devices. The 
transmitted signal can be continuous wave, pulso, FM, 
‘oF any combination of these as well as other transmis. 
sion forms. Typical operating frequencies for the trans. 
mitters range from 1 MHz to 40 GHz but may be al- 
tered to suit the particular function being monitored 
and the characteristics of the specific subject. 

The individual components of the system for moni 
toring and controlling brain wave activity may be of 
conventional type commonly employed in radar sy- 
tems. 

Various subassemblies of the brain wave monitoring 
and control apparatus may be added, substituted or 
combined. Thus, separate antennas or a single multi- 
mode antenna may be used for transmission and recep- 
tion. Additional displays and computers may be added 
to present and analyze select components of the moni- 
tored brain waves 
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Modulation of the interference signal retransmitted 
by the brain may be of amplitude, frequency andlor 
phase, Appropriate demodulators may be used to deci 
Pher the subjects brain activity and select components 
Gf his brain waves may be analyzed by computer to 
determine his mental state and monitor his thought 
PAS wil be appreciated by toi familiar with the ап, 
apparatus and method of the subject invention has 
тюш uses. Persons in critical positione such as 
drivers and pilots can be Continuously monitored with 
provision for activation of an emergency device in the 
{vent of human failure. Seizures, sleepiness and dream- 
ing сап be detected, Bodily functions such as pulse 
rate, heartbeat requarty and others also can be moni 
tored and occurrences of hallucinations can be de. 
tected. The system also permit medical diagnoses of 
Patients, inaccessible to physicians, from remote sta- 
‘What is claimed is: 
1. Brain wave monitoring apparatus comprising 
means for producing a base frequency signal, 
means for producing а fis signal having frequency 
lated to tat of he base frequency and ata р 
determined phase related thereto, 
means for transmitting both said base frequency and 
Said first signals to the brain of the subject being 
monitored, 
means for receiving а second signal transmitted by 
the brain of the subject being monitored im re. 
sponse to both said base frequency and said first 
signals, 
mixing means for producing from said base fre- 
quency signal and said received second signal a 
response signal having a frequency related to that 
ofthe base frequency, and 
means for interpreting said response signal 
2. Apparatus as in claim 1 where said receiving 
smears Comprises 
means for isolating the transmitted signals from the 
received second signals 
э, Apparatus as in claim 2 further comprising а band 
pass filter with an input connected to said isolating 
Means and an output connected to said mixing means, 
"4. Apparatus a5 in claim 1 further comprising means 
for amplifying said response signal. 
5. Apparatus as in cim 4 further comprising means 
for demodulating said amplified response signal 
©. Apparatus as in claim $ further comprising inter- 
preling means connected to the output of said demodu 
Fator means. 
7. Apparatus according to claim 1 further comprising 
means for producing an electromagnetic wave соп. 
rol signal dependent on said response signal, and 
means for transmitting said control signal to the brain 
of said subject 
8. Apparatus as in claim 7 wherein said transmitting 
means comprises means for directing the electromag: 
netic wave control signal toa predetermined part of the 
rain. 
9. A process for monitoring brain wave activity of a 
subject comprising the stops of 
transmitting at least two electromagnetic energy sig- 
nals of different frequencies t the brain of the 
Subject being monitored, 
receiving an electromagnetic energy signal resulting 
from the mixing of said two signals in the brain 
modulated by the brain wave activity and retrar 
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mitted by the brain in response to said transmitted comparing said received electromagnetic energy sig- 
energy signals, and, nals with said standard signal, 


interpreting said received signal 


lucing a compensating signal corresponding to 
10. A process as in claim 9 further comprising the Producing а compensating sip pleted 


‘the comparison between said received electrogag- 


step of transmitting a further electromagnetic wave 5 
Signal to the brain to vary the brain wave activity. netic energy signals and the standard signal, and 
Tis A proces as im chim 10 wherein the sep аг. Wansmiting the compensating signals to the brain of 
transmitting the further signals comprises the subject being monitored 
шшр a standard signal, г, 
E 
E 
E 
E 
E 
E 
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Mounting Your Own Crystals 


These instructions will show you how to make nicely mounted crystals just like the ones in the old 
crystal radios. Materials needed are: 

-Minerals to mount, such as galena or iron pyrite 

-Solder or Woods metal 

-Mold for the mounts 

-Soldering iron 


You can make the mold by drilling a 7/16 inch hold in a piece of any material that will withstand the head 
of the molten solder. Some mounts are 1/2 inch. I use 1/4 inch thick acrylic and Woods metal that melts 
at 158 degrees F. I drill the 7/16 inch hole and then smooth and slightly bevel the inside edges of hole 
with sandpaper so the crystal will push out the bottom smoothly. 

Although some users don't agree, I think the high temperatures necessary to melt solder diminish the 
sensitivity of the crystal. 

Tuse another piece of acrylic underneath as a base plate clamped together so that the 2 pieces can be 
separated and the crystal pushed out the bottom of the mold when cool. 


Break off a piece of mineral the size you want. I use wire cutters, It is best to test the crystal and find the 
best surface to leave facing upwards. 
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Next, melt some of your mounting metal in the hole about 2/3 full. Remember, the crystal will take up 
some room so don't fill it up all the way or it will uverflow when you put the rock in. 


The rock will tend to float up so you have to hold it down while the metal cools and hardens 
When it is cool, separate the mold from the base plate and push the mounted crystal out the bottom. 
Be careful, it will be HOT at first, epsecially if you use solder. 


Email to Scottswim@aol.com 
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Genius Nathan Stubblefield - 
Electricity From The Ground 


By John Bedini 
From Был icehouse.net/john I/stubblefield-htmi 


This may be the last hope when the power systems go down and there is no more fuel..... We will 
take the power from the ground and learn how to use the earth for the good of all, This work is 
based on the book "Lost Science" by Gerry Vassilatos. I have just pointed out the important parts in 
red, but I have hundreds of hours in the circuit designs. Peter Lindemann pointed out this work to me 
two years ago. Since then | have worked with the Stubblefield technology and many others. 


"After the third tribulation, a new source of energy will be discovered that taps the Earth Magnetic 
field." 


-Hopi Prophecy 


Stubblefield 


This is my research on Nathan Stubblefield. 


"Hello, Rainy." - In 1892, ignorant of the wireless inventions of the past 60 years, Nathan creates an 
electromagnetic induction wireless telephone and demonstrates it to his Friend Rainey Wells. A few 
years later, Nathan develops a superior wireless telephone that uses natural conduction through the 
earth and water. 


Bob Lochte has done an enormous amount of work uncovering papers, notes and pictures, and quotes on Nathan 
Stubblefield. There is one puzzling thing to me about the Stubblefield device. It seems to me that Tesla is standing in one 
of the pictures, I have checked the references and, yes, Tesla is in the picture. Now that 1 understand this, it brings me to 
the conclusion that the waves Stubblefield used were longitudinal in nature. 


Meucci hearing through wires 


Even without Stubblefield, Marconi still wouldn't be the true inventor of radio - Nikola Tesla invented it before Marconi. 
Marconi, in fact, used Tesla's own patents as research materials. їп turn, was among the curious onlookers in 
tendance ion in Philadelphia. 


Inka telephone receiver to his eur. A. Frederiek Collins is second from lei 


Stubblefield also developed a battery to power this system and a motor, that we will get into later. Now around 1878 
Amos Dolbear files а patent on what he called induction wireless telephone, demonstrated publicly in the us, Canada, and 
Europe in 1882 and 1883, patented in U.S, 1886, What is amazing to me is that the patent uses an elevated capacitance. 
So this is not the same as a Hertizan wave transmitter It is very clear that the capacitance acts as the antenna and the 
ташт is using the earth as ground. The induction coi is used as а high self-inductance only, creating a very high 
potential or stress in the acther. 


Induction Wireless Telephone, Amos Dolbear, 
demonstrated publicly in the US, Canada, and Europe in 
1882 and 1883, patented in US, 1886 


"Now," Tesla writes later on about the transmitter that he was developing, "I attacked vigorously the development of my 
magnifying transmitter, now however, not so much with the original intention of producing one of great power, as with 
the object of learning how to construct the best one. This is essentially, a circuit of high self-induction and small 
resistance ( key words coming up) which in its arrangement, mode of excitation and section and action, may be said to be 
the dismetrical opposite of a transmitting circuit typical of telegraphy by Hertzian or electromagnetic radiations." 


What Stubblefield had discovered and what he do with his system. 


‘Stubblefield was experimenting with ground radio since 1882, but did not patent his developments until much later. Credible 
witnesses saw his ground radio experiments in action during this time frame, establishing the historical priority of Stubblefield. 
While Marconi could barely send telegraphic "dots and dash signals with great difficulty through a static-filled medium, Nathan. 
Stubblefield had already transmitted the human voice with loud, velvet clarity. Others would adopt and implement the Collins 
system (Fessenden, DeForest, Bethenod, Braun), but none could duplicate the Stubblefield System. 


Nikola Tesla performed double ground experiments with impulses as early as 1892, reporting these in lectures and parenting 
some embodiments in 1901. Not one of these later systems ever achieved the same results of clarity, tone, and volume of 
Stubblefield ground telephony. Tesla apparently never discovered the true powerpoints which powered Stubblefield's device, 
Priority in all these arts belongs to Nathan Stubblefield alone. In addition, his was the only system in which natural energies were 


obtained, magnified, and entirely employed as the empowering source. All other inventors used "artificial" sources (batteries, 
alternators, dynamos), 


STUBBLEFIELD 
Tutuen piene 


Following all these ground radio demonstrations, Stubblefield researched "Magnetic Waves” and developed several systems 
"which did not use ground terminals for exchanging signals. Long distance wireless telephone communications were his aim. 
Many imagined this to be radio as we know it, but several features of Stubblefield aerial are distinctive and different. 


First his transmitters and receivers were telephonic, not telegraphic: In his preliminary experiments, the earth battery was used 10 
energize an apparatus to which was connected a long horizontal aerial line. Marconi later adopted this "bent L" symmetry in 
conjunction with a grounded copper conduction screen, There are no photographs of these arrays, but I have handwritten 
manuscript copies of certain diary notes in which a progressively greater telephonic distance is reported. Nathan Stubblefield 
made steady progress in this form of telephonic transmission „ but used neither altemators nor spark discharge. 


Mr. Stubblefield reasoned that, since electrical waves traverse the whole earth, it might be possible to send signals to distant 
places. These ground-permeating natural electrical waves might serve as carriers for the human voice. The ground would act as 
both power generator and signal conductor. Like a gale carrying messages downwind, these electrical waves could bring wireless 
communications instantly to any part of the world. 


"These transmissions were made through the ground itself and used the Stubblefield cell for power. In several photographs we see 
special loud speaking telephones outfitted with (1 foot) homs, designed to act as annunciators, Calls from these annunciators. 
brought his son Bernard to the telephone transmitter. The system was never switched off. Power was limitless and did not 
diminish with time of the day or length of use. 
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Natural observations in systems led to unexpected, thcory-busting discoveries. Such an effect demonstrates that an 
articulate quasi-intelligent energy permeates the natural environment... an energy of which electricity is a minor part. 


Two more mysteries have lingered from this latter period of invention in the Stubblefield biography. The nature of each 
reveals the extent to which he had developed and advanced his new earth power technology. Nathan continued to pursue 
his experiments, but little was seen of him for long time periods. Alone and tired, Nathan stopped working his farm 
completely: 


Later, Investigators entered his land area and found heavy wires leading from the roots of trees. To these wires were 
attached small arc lamps, hung in the trees. These were extinguished. They imagined the arc lamps to be the explanation. 
of his hillside sunlight. Their hasty analysis proved problematic from stories which witnesses report. The warm and 
diffused sunlight which came from the ground itself around his house was not localized in specific lamps. The light came 


from the ground, not from the trees as before... a "whole hillside that would blossom with light". "it up like daytime". 
These observations indicate that Stubblefield had managed indeed the direct conversion of earth energy to light and 
‘warmth. This would acceptable, were Mr. Stubblefield simply working on a newer form of drawing electricity from the 
ground to light small arc-lamps. a feat which he had accomplished earlier. But these kind persons could never find any 
‘evidence of arc-lighting or any other form of known lighting anywhere near the area, In their own words "the light 
seemed to come out from the ground itself” 


In addition to ground sunlight effects, many heard very loud and unfamiliar noises coming from the whole area 
surrounding his cabin. What could this be? Had he managed to directly transduce the natural impulses of the ground 
energy into audio? 


His last claim two weeks before his death was made to a kind neighbor: "The past is nothing. 1 have perfected now the 
greatest invention the world has ever known... I have taken light from the air and earth... as 1 did sound." 


Neighbors had not seen Nathan for several days. As they were worried about his health, they attempted to call on him. 
The lock was secured from the inside. It was а lonely, cold and rainy March day when old friends and neighbors broke 
the lock on Nathan's cabin and entered. He had passed away in bis hed, the probable victim of malnutrition and fatigue. 
They all noticed that the interior of the cabin was "toasty warm", as if heated by a strong fire, Moved to locate the source 
of this heat, town officials found " two highly polished metal mirrors which faced each other, radiating a very great heat 
in rippling waves" This is a great discovery. I fulfills what Nathan reported in his last testimony. 


This picture was sent in by Gandolf Gwynn. 
He wanted to know who was hiding behind the tree? 


‘The man behind the tree is Dr. Will Mason. 


‘The rods in the picture are about 20 feet apart in a straight line. Nathan Stubblefield receiving a message. 


So suasono 


EARTH млвметк, CURRENTS 


Nathan Stubblefield used earth magnetic currents this is not current as we know it Electricity is a wasted product of this 
‘magnetic current 


The Electrical Ocean. 


Ifyou are building an earth battery it is best to do it as the patent calls out. This means that you should not use anything 
that causes a forced voltage. It was not until later that people used sulfur cakes and other acids to get the voltage higher 


With bigger currents, That is а phony system and not Free Energy. 


Alexander Bain 


We found a good number of earth battery designs in the Patent Registry. The earliest designs appear in 1841 when 
Alexander Bain applied the phenomenon to telegraphy. While working a telegraph line, he chanced to discover that his 
leads had become immersed in water. This short-circuit through earthed water did not stop the actions which resounded 
through his system. Mr. Bain took the next step to greater distance, burying copper plates and zinc plates with a mile of 
ground between them. When connected to a telegraph line, these performed remarkably well without any other battery 
assistance. Hain obtained the patent for his earth battery years after his initial discovery (1841), using it to drive telegraph 


systems and clocks (real free energy system using earth energy only) 
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Stephen Vail (1837) observed the same effect, not knowing what caused it. The establishment of the first functional 
telegraph line seemed to require even fewer batteries with time, Vail began with some twelve lange battery cups, reducing 
them gradually until only two were needed. There came a point during certain operative seasons where he found it 
possible to remove all the batteries! 


JW. Wilkins in England (1845) corroborated findings made by Bain, developing a similar earth battery for use in 
telegraphic service, An early English Patent appears in 1864 by John Haworth, the first true composite earth battery. This 
battery is dram-shaped . having numerous solid discs mounted on an insulative axis, end-braced, and buried. Their power 
was rated in terms of disc diameter and telegraph line distance: one foot diameter discs for seventy-five miles of line, two 
foot discs for up to four hundred and forty miles of line. 


John &edini 


Experimental modulated earth battery 


The experiment is to modulate the earth current. It works just like a modulated current source in а solid state amplifier, 
only this battery supplies the current. An example would be a strain gauge circuit. 


STUBBLEFIELD 
TRANSMITE 


This mystery persisted for years. I have talked to some older engineers who report that local telegraph stations remained 
in operation despite the fact that their batteries had not been recharged for a great number of years. When the battery was 
examined it was actually dried out and physically corroded. Yet the signals continued. 


In devices called "radionic" tuners by those who developed them, numerous investigations revealed the potentials 
of ground energy for social use Agricultural applications of radionic tuners produced greater crop yields. Moreover, 
large ground-connected radionic tuners produced extraordinary effects on the mind and emotions... relieving tensions 
and opening thought to new potentials. From this viewpoint, telegraph systems behaved as radionic tuners on а vast 
scale. We would therefore expect them to produce anomalous energetic effects in several parameters of human 
experience 


Cosmo-Electro Culture, The Cosmle Forces 


Canton Boek 


TEST AMP 
Teun Вери? 


Test amplifier to transmit low power signals into the ground 


dv BE 


Receiver amplifier with 60Hz notch filter. 


In my test of an "earth battery system using grounding rods", when transmitting audio frequencies the weeds grew wildly. 
The normal weeds were so big that it took a tractor to cut them down... It was found that tubes work the best. 


Let's try an experiment in earth energies. 


‘Touching a well-grounded iron rod is a good first experiment to try in these regards. Try and find а place where power 
leakage into the ground is minimal... such as in a park or wooded area. Take a yard-long solid iron rod whose surface is 
free of shellac or insulator coatings. Carefully drive the rod into the ground with a hammer. Wetted hands on the iron 
should produce a mild electrical sensation. These voltages may be measured. They "pin" sensitive galvanometers. The 
current does not cease after several weeks of activity, when the rods are properly placed. 


Most recognized that electricity was simply a by-product or epiphenomenon of a more fundamental agency which 
entered the grounded lines. Rheostats somehow "tuned" the potential of this earth energy. It was found possible to "match 
and tune" these energies through the use of rheostats and capacitors. (medical connection) Persons who were weak and 
infirm actually experienced vitalizing elevations when connected to the ground energy through these special rheostatic 
tuners 
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UNITED STATES 


NATHAN B. STUBBLEFIELD, 


PATENT OFFICE. 


OF MURRAY, KENTUCKY. 


LIGHTING DEVICE. 


SPECIFICATION formi 


part of Letters Patent No, 329,868, dated November 3, 1885, 


To all whom it may concern: 
Be it known that 1, Матнах D. STUBBLE 
завтра citizen of the United States, residing 
at Murray, in the county of Callaway aud 
State of Kentucky, have invented a new aud 
useful Improvement In Соа1 ОН Татр Light 
ers, of whieh the following is a deseription. 

‘Theobjectof this invention is to light lamps 
which have glass chimneys without the те 
moval of the latter. 

То this end my invention consists in a ta 
pering tube provided with a removable han 
dle,a wick, a sheath fitting the tube, and a 
support for the sheath, constructed and com: 
bined as hereinafter deseribed and claimed, 
referenca being bad to the accompanying draw 
ing, which isa front view, in perspective, of 
my invention, about three-quarters full size 
aud partly broken away toexpose the interior. 

А represents а tin tube tapering from its 
handle B to its point, whieh is open. The 
andleis fitted toserew air-tight Into the tube, 

© represents а common cotton wiek, which 


should be long enough to nearly fill the tube | 


з when rammed or crowded f. This wiek is 

to project from the point like a lamp-wiek, 
and about a tea spoonful of oil is to be pliced 
in the tube with the wick. "Phe air-tight fit 
of the handle prevents oil from escaping by 
leakage. 

Т) represents a groove through which the 
wiek may be pieked, "This being dirty work 
for seissors, Ко. [have provided a piek ia the 
formof aspur, E, projecting permanently from 
an arm or trough, F, whieh rises at one side 
of the tin sheath G. 

‘The torch A BC is shown as inserted inthe 
sheath, into which it fils closely, where 1618 
kept when not in use, to prevent a disagreeable 
Smell and for sake of neatness. This sheath 
is removably secured toa back, Н, which may. 
be tacked to the wall at any suitable place. 
That it may be removed for the purpose of 
being cleaned, it is held in bands Jywhieh are 
45 permanently fixed to the back H. 


зо 


‘When the wick is trimmed by the pick B, 
the charred ends, falling into the trough F, will 
slide down into the sheath, and there accumu- 
Tate until it becomes necessary to clean the 
sheath, Dy removing the sheath from the 5o 
bands it may be inverted and jarred over the 
fire, when its contents will bo disposed of. 

"Те torch may be lighted at a fire or with 
‘a mateb, and, being long enough to reach down, 
into the chimney of a lamp, it will light the s 
lamp without the necessity of removing the 
chimney, It may also be used for lighting 
gs and for other similar purposes. 

What I claim as my invention, aud desire to 
scene by Letters Patent, is — 

1. The combination of the tapering tube A, 
the handle В, closely serewed therein, the baek 
Н, provided with bands J, and the sheath б, 
fitted to the said tapering Lube and to thesaid 
bands, substantially as shown and described, 

2, A sheath forlamp lighters, having an open 
end and provided with a trough extended lat 

rally from and opening into the sheath, and 
spar or piek mounted on said trough, sub- 
stantially as set forth. 

З, A lighting device comprising a tubehay 
ing an open end and a slot adjacent sneh end, 
and а sheath fitted to receive such tube, 
provided witha lateralarm and a spur or рік 
"nonnted on said arm, substantially as set 75 
forth 

4. "The lighting device herein deseribed, 
consisting of the hollow tube having an open. 
end and a slot adjacent such end, a sheath 
fitted to reecivesald tabe, the latter being re 
movable from the sheath, a trough extended 
from and opening into the sheath, and a spur 
or pick mounted on said trough, substantially 
as set forth. 
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NATHAN В. STUBBLEFIELD. 


Attest: 
SD. Ношахь 
1. ©. LISS. 


(мо Model) 
N. B. STUBBLEFIELD. 
ELECTRICAL BATTERY. 


Patented Mar. 8, 1898. 
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UNITED STATES 


NATHAN D. STUBBLEFIELD, OF MURRAY, KENTU 


HALF TO WILLIAM G. 


PATENT OFFICE. 


KY, ASSIGNOR OF ONE- 
LOVE, OF SAME PLACE. 


ELECTRICAL BATTERY. 


SPECIFICATION forming part of Letters Patent No, 600,457, dated March 8, 1898, 


Appin Mad Otsu 24,1898, fa No. 000,008. Fo 


To all whom it may concer 

Бе it known that 1, NATHAN B. STUBBLE- 
FIELD, а citizen of the United States, residing 
at Murray, in tho county of Calloway and 
State of Kentucky, have invented а new and 
useful Electrical Battery, of which the fol- 
lowing is a specification, 

This invention relates to electrical bat- 
teries; and it has for its object to provide a 
novel and practical battery for generating 
electrical currents of sufficient force for prac 
tical use, and also providing means for gen- 
erating not only a constant primary current, 
but also an induced momentary secondary 
current, 

T is well known that if any voltaje couple 
be immersed in water or placed in moist earth 
the positive element of the couple will un. 
dergo a galvanic action of sufficient intensity 
to produce a current when the terminals of 
the couple are brought in contact, and this 
form of battery is commonly known as the 
“water” battery, usually employed for charg- 
ing electrometers, but not capable of giving 
апу considerable current owing to thelr great 
internal resistance, Now the principle in- 
volved in this class of batteries is utilized to 
some extent in carrying oul the present in- 
vention, but I contemplate, in connection 
with water or moisture йв the electrolyte, the 
use of a novel voltaic couple constructed in 
such a manner as to greatly multiply or in- 
creasetheelectrieal outputot ordinary voltaic 
cells, while at tho same time producing in op- 
eration a magnetic field having a sufficiently 
strong inductive effect to induce a eurvent in 
а solenoid or secondary coil 

"To this end the invention contemplates a 
form of voltaic battery having magnetic in- 
duction properties of sufficient intensity, s0 
ав to be capable of utilization for practical 
‘purposes, and In the accomplishment of the 
resulls sought for the invention farther pro- 
vides a construction of battery eapable of 
producing а current of practically constant 
electromotive force and being practically free 
of the rapid polarization common in all gal- 
vanio or voltaie batteries. 

With these and many other objects in view 
50 the invention consists in the novel construc- 

tion, combination, and arrangement of parts 
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hereinafter more fully described, il 
and claimed, 

In the drawings, Figure 1 is a side eleva- 
tion of an electrical battery constructed in 
accordance with this invention. Fig, 2 is a 
contral longitudinalsoetional view of the bat- 
tery, showing thesame immorsod in water as 
the electrolyte. Fig. 3 ig an enlarged seo. 
tional view of a portion of the battery, show- 
ing moro clearly tho manner of winding the 
voltaic couple or, in other words, the wires 
comprising the couple. Fig. 4 is a vertical 

ctional view of the battery, shown modified 
‘with an Induetion-coil 

Referring to the accompanying drawings, 
the numeral 1 designates  soft-iron core. 
pleco extending longitudinally of the entire 
battery and preferably in the form of а bolt 
having at ono end а nut 2, whieh permits of 
the parts of the battery being readily asses 
bled together and also quite as readily taken 
apart for tho purposes of repair, as will be 
readily understood. "he central longitudi 
nally-arranged cors-plece 1 of the battery has 
removably fitted on the opposite ends thereat 
| the oppositely-locatod ond heads 3, confining 

therebetween the magnetic вой оду 4 of the 
battery, said heads 3 being of wood or equiva- 
lent material. ‘Thocoil-body 407 the battery 
is compactly formed by closely-wound coils 
of в copper and iron wire 5 and 6, respec- 
tively, which wires form the electrodes of the 
оао couple,and while necessarily insulated 
from each other, во as to havo no metallic 
contact, aro preferably wound in the manner 
clearly illustrated in Fig. 3 of the drawings, 

Tn. the preferred winding of the wires Sand. 
6 the copper wire 5 is ineased in an insulat- 
ing-covering 7, while the iron wire isa bare 
or naked wire, во as to bo more exposed lo 
the action of the electrolyte and at the same 
time to intensify the magnetic feld that Is 
created and maintained within and around 
the eoil-body 4, when tho battery is in op 
ation and producing an electrical current, 
While the iron wire 6 is preferably bare or 
naked for the reasons stated, this wire may 
also be insulated without destroying the op- 
erativeness of the battery, and in order to se- 
Cure the best results Шо wires 5 and б are 
| wound side by side in ench coil or layer of 
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erated in the coil-body 4 to low through such | 


Instrument or de 

Tn the use af the battery constructed as de- 
soribed tho samo may be immersed in a cell 
Or jar 11, containing water as the electrolyte; 
bub it is simply necessary to have the eoll- 
body 4 moist to excite the necessary action 
for the production of a current in the couple, 
ава itis also the contemplation of the inven- 
tion to place the battery in moist earth, which, 
alone 18 sulletent to provide the necessary 
electrolytic influence for producing an elec- 
trie current. 

Tt has been found that by reason of wind- 
ing the couple of copper and iron wires into 
а coil-body the current traversing the wind- 
ings of this body will produce а magnetic 
fld within and around tho body of suffi- 
ciently strong inductive effect for practical 
"utilization by means of a solenoid or second- 
ary coil 12, as illustrated in Fig. 4 of the 
drawings. 

‘The solenoid or secondary coil 19 is of an 
ordinary construction, comprising а wire 
closely wound into a coll of any desired size 
on an ordinary spool 13 and incased within a 
protective covering 14 of mica, celluloid, or 
equivalent material, "he spool 18 of the so- 
Tenold or secondary coil may bo conveniently 
secured directly on the exterior of the coil- 
body 4 between the heads 3 with a suitable 
layer or wrapping of insulating material 15, 

erposed between thespool and tho body 4; 
and the terminals 16 of the solenoid or бое: 
ondary coil may be connected up with any 


instrument usually operated by secondary | 


currents—sueh, for instance, as a mier 
Dhone-transmitter or telegraphic relay. ‘The 
‘nagnetie field produced by the current trèv- 
ersing the coil-body 4 inducos a secondary 
current in the solenoid or secondary оой 15, 
when the ordinary make and break of the 
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primary current produced within tho сой 4 is 
Thue between the terminals of said сой 4. Tt 
Will therefore be seen that the construction 
Of the battery illustrated in Fig. 4 is praeti- 
ally a self. generating induetion-cof, and it 
Can bo used for every purpose that а сой of 
fits character fe used, for às long as the coil 

body 4 ia wet or damp with moisture electric 
currents will be produced in the manner de- 
Seribed, Tt will also be obvious that by теа. 
Son of iho magnetic inductive properties of 
the eoil-body 4 the core:piece 1 wili neces- 
sarily be magnetized while a current is g0- 
Ing through the body 4, so that the battery 
may be used as a acil generating electromag 

Tot If so desired, it being observed that to se- 
cure this result is simply required connect- 
{ng the extended terminals of the wires 5 and 
б together after wetting or dampening the 
со body. 

‘Many other uses of the herein doseribed bat- 
tery wil suggest themselves to those skilied 
in the art, and T will have it understood that 
ашу changes in the form, proportion, and the 
minor details of construction may be resorted 
o without departing from the principle or 
Seriicing any of the advantages of this in- 
vention. 

‘Having thus deseribed the invention, what 
is claimed, and desired to bo secured by Let- 
ters Patent, is 

1. А combined electrical battery and eleo- 
troinagnet, for use with water as an electro- 
irte, comprising а soft-iron core-pieoe, and a 
Soltaic couple of copper aud iron wires in 
ulated from each otor and closely and com. 
actly wound together in separate insulated 
Piyer to produce a solid eoit body surround- 
ing the safe iron vore-pleee, substantially as 
set forth 

3 An electrical battery for use with water 
as an electrolyte comprising a voltaie couple 
of insulated copper wire and baro iron wire 
Closely wound Into а coil-body, substantially 
e described- 

3. An electrical battery for use with water 
gan electrolyte comprising a voltaje couple 
of insulated copper and bare iron wire wound 
Sido by side in separate Insulated layers to 
[produce a coil body, substantially as de- 

р) 

4. An electrical battery, for use with water 
as in electrolyte, comprising а voltaic couple 
ating iis separate electrodes insulated from 
each other and closely wound into a compact 
coil-body forming a elt generating primar 
coil when moistened and a solenoid or sei. 
Sndary сой fited on the сој. Бойу of De 
couple, substantially as sot forth. 

T9 testimony that I claim the foregoing as 
my own I have hereto afixod my signature ia 
the presence of two witnesses 

NATHAN 5. STUBBLEFIELD. 

Witnesses: 

Ton Н. Siccens, 
W. B. Huson. 
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Appleton fed Aye 
To oll whom it тай concern: 


‘Be it known that I, Narnax B. Sronste- 
этигә, a citizen of the United States, residi 
te Muay, in the county of Calloway an 
Siete of Kentucky тотен anew and 
E E A 
loving ве sperification. 

"The present invention relates to means for 
electrically transmitting signale from one 
point to another without the use of connect- 
e wine, and more particularly compre- 
hending теве for securing telephonic com- 
munication between moving “vehicles and 
va salon 

principal object of the invention is to 
ids simple aud practical means of a 
Bovel nature whereby clear and audible com- 
munication can be established, said means 
being simple and of a character that will per- 
mit certain of the station mechanisms to bo 
small and compact. ә 
ha the accompanying drawings:—Figure 1 
is a perspective view, showing means for es- 
salting шар Wiesen p vd 
nd a shore station. Fig. 2 is a diagram- 
matio view of the mechanism mounted on 
the boat. Fig. 3 is  eross sectional view on 
an enlarged sl of ha shoro col Hg 
оао vine of a rondevay, shoving a 
эмы: for establishing communication be. 
Droen road vehicles айд в way-station, the 
ter being illustrated diagrammatically. 
Fig’ 5 iva dotall view of a vehicle equipped 
wit one of the instruments, which shown 
diagrammatically. Fig. 6 le а perspective 
View showing the system applied to a Tall 
Way for establishing communication be- 
Tween a moving trü und а way-station. 
Tig, Tina sectional view through a car show- 
iti dirum tho carmen sid 
in Fg. o 
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jar reference numerals designate cor- 
responding parts in all the figures of the 
о the embodiment illustrated 
to the embodiment illustrated in 
Figs. 1,2 and 3, в water-way 8 is disclosed, 
проп which a vessel 9 operates. Surround- 
ing the path of travel of the vessel, and pref- 
erably elevated on poles 10, is a сой 11 of 
50 considerable magnitude. "This col, as shown 
in Mg. 3, consists of an outer casing 12, with- 


а 


in which is placed a conducting wire eom- 
prising a plurality of convolutions 13, each of 
Which is Insulated from the other. The ter- 
minals 14 of this coll extend to a suitable 
ay station, end at the station is located а 
Powerful вошов of electrical energy 15, to 
Which is connected by a suitable wire 16 an 
electrically operated. transmitter 17. The 
battery or other source of electricity bas a 
connection 18 with one of the leads 14. A 
receiver 19 of the ordinary typo has а con 
nection with the same lead 14, to which the 
battery is connected, and both the receiver 
and tansmitter have connections 21 with 
Eho contacts of yeh та 
Suitable means, as for instance, a spring 23, 
"Which normally maintains tho receiver in 
eireuit with the col 11 as will be evident b 
feference to Fig. 1, but if the switch i 
Thrown to break the eirouit, it will then eut. 
in the source of electrical energy 15 and the 
transmitter 17. 

"An outfit similar to the above, is located on 
the vehicle or boat 9, but the сой 24 thereof, 
shown in Fig. 2, js much smaller. As further 
illustrated ja said figure, the mechanism 
mounted on the boat, consists of a trans- 
mitter 25, and a battery or other source of 
electrical energy 26 electrically connected, as 
Shown at 27 and having a connection 28 with 
no of the leads of the oil. Те receiver 28 
Цоо has а connection 30 with said lead. А 
fic 31 is connected tothe other lead, and 
js normally held in a position by a spring 32 
to maintain a closed circuit through the re- 
ceiver 29 and the сой, though it may be 
moved to cut out said receiver and close the 

irit through the сой, the source of eleo- 

l energy and the transmitter. 

Та this system, if it is desired to transmit 
from one station, as for instance, the shore- 
station, the switch 22 is moved downwardly 
tout out the receiver and throwin the trans- 
Biter and source of Часа nary, While 
the operator upon the boat or vehicle leaving 

the mechanism in the condition shown i 
Fig. 2, holds the receiver 29 to his ear. IF 
therefore the operator at the shore-station 
use the transmitter nthe ordinary manner, 
a varying current corresponding to that pass- 
ing through the coll of great magnitude 11, 
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will be induced in the coil 24, and the speech 
Br other sounds wl thus bg transmitted, to 
the operator on the boat. By reversing the 
rangement, speech may bo transmitted 
from the bost to the shore station. 

"Tbe de of coi for both stations, each eil 
consisting of plurality of convolutions has 
een ound by ehperience to Pe ofthe utmost. 
Yalu, and furthermore experience has dem- 
Snstrátedthattheemploymentofcoilsofditier: 
ent magnitudes is of great importance, for it 
фаз been found that while two small coils can 
be used to transmit but a short distance, if 
one large сой of the character set forth is em- 
ployed, the other may be very small, and 
Speech’ or sounds can be transmitted com- 
paratively great distances from ono to the 
ther. These sounds are clearly audible 

"The structure disclosed in Figs, 4 and 5 is 
of the same general character. А road-wey 
32 ie он surrounded by а col 33 of 

vat magnitude that is supported oi suit- 
"iplo poles 34. The way-státion 35 consists 
of a transmitter 36, а source of electrical en- 
ergy 37 connected thereto, a receiver 38, and 
® Switch 30, whereby Ше receiver oF the 
‘transmitter and source of electrical ener 
can be thrown into circuit with the coil 3j. 
‘The vehicles 40, which operate on the road- 
ay, are provided with Балог colla 41 and 
instruments consisting of xeoeivers 42, trans: 
mittors 43, sources of electrical energy 44 ane 
Switches 45 all arranged im the manner 
говду described. Tn a system of this kind, 
it will be evident that the occupant of onc. 
vehicle may telephone to the home or way- 
Station, and the message can be transmitted 
to another vehicle. Thus it will be evident 
that communication ean be established be- 
tween two moving vehicles or between à way- 
Station and any vehicle desired which is 
Within therange of the home- or way- station. 
‘The system is also capable of use in connec- 
tion with railways, and in Figs. 6 and 7, such 
а system is disclosed in connection there- 
with, A comparatively great coll 46 is sup- 
ported on opposite sides of tho railway 47 by 
poles 48 andastation 49 has areceiver 50 and 
transmitter 51, a source of electrical energy 
Ba and pit 5, the ast mentioned bett 
employed for throwing either the receiver or 

into closed circuit with the сой 46. Опе 
‘or more ears of a railway train is equipped 
Wwithanoutfitconsisting of a coil 54, areceiver 
55, а transmitter 56, в source of electrical 
energy Т, anda site 58 for throwing 
either the receiver or the transmitter anc 
Source of electrical energy into cireuit with 
the coil 54. It willbe evident that the opera- 
tion of these two last described systems are 
substantially the same as that first set forth, 
and no extended description thereof is be- 


lieved to be necessary. 
‘From the foregoing, it is thought that the 
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construction, operation, and many айч 
tages of the herein described invention wil 
be apparent to those sk in the art, with 
out further description, and it will be under- 
stood that various changes in the size, shape, 
proportion, and minor details of construc- 
‘tion, may be resorted to without departing 
fron the eicit or ед any, of the a 
‘vantages of the invention, ^ s. 

‘Having thus fully described my invention, 
what I claim as new, and desire to secure by 
Letters Patent, is: 

1. In a system of the character described, 
‘the’ combination with a vehicle, of а com- 
paratively small сой of conducting material 
Mounted thereon, electrical transmitting and 
receiving mechanism including а source of 
electric energy connected to the small coil 
and carried by the vehicle, a stationary aerial 
сой of much greater magnitude than the 
small coil having its opposite stretches or 
sides extending slong the opposite sides of 
the path of travel of the vehicle and elevated 
‘above the same and above the vehicle сой, 
and electrical transmitting and receiv 
‘mechanism connected to the greater сой аш 
Including а source of heavy electrical current. 

2. In a system of the character described 
the combination with a vehicle, of a eoil of 
conducting material mounted thereon, elec- 
trical transmitting mechanism, а soulce of 
electrical energy connected thereto, receiv- 
ing mechanism, means for connecting either 
the transmitting mechani and source of 
electrical energy or the receiving mechanism 
to the сой, a stationary coil of greater mag- 
nitude surrounding the path of travel of the 
Vehicle and comprising a plurality of convo- 
| lutions of conducting material, the different 
| convolutions being insulated one from the 

Other, means for supporting the сой in an 
elevated position, electrical transmitting 
‘mechanism, a source of great electrical 
ergy connected to said transmitting mechan- 
ism, electrical receiving mechanism, and 
means for electrically connecting either the 
transmitting mechanism and source of elec- 
teal energy or the receiving mechanism to 
the said сой of greater magnitude. 

3. Means for communicating between a 
plurality of stations which consists of an 
Serial electrical сой of great magnitude, 
means for supporting the said coll, a station 
electrically connected to the great coil and 
‘comprising transmitting and receiving mech- 
шый Cha includes а sures of heavy dr 
trial energy, and a plurality of other sepa- 
тше stations simultaneously in coacting Te- 
Tation with the aerial сой, each of suid latter 
stations comprising а сой of conducting ma- 
terial spaced from but in concting relation 
swith said great coil and below the same, and 
transmitting and receiving mechanism con- 
nected to said other coil and including a. 
source of electrical energy. 
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and transmitting and receiving mechanism 
mounted on each vehicle and ineluding а 
source of electrical energy. 


4. Means for communicating between а 
plurality of stations which consists of an 
Arial i of condueting material о groat so И 
Magnitude, transmitting and receiving mech- | In testimony, that 1 claim the foregoing 

бо trami woe ca and in- | as my owm 1 have hereto aged my signe 16 
“йш а source of heavy electrical energy, | ture inthe’ presence of two witnesses, 
& plurality of vehicles movable between the NAPTAN B. STUBBLEFIELD. 
ides or stretches of the great coil | Witness 
E ‘by said vehicles and disposed | J. P. 
10 within the field of action of the aerial coil D 
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Же hoad of te Moscow research 
group “Kosmopoisk” Dr. Vadim 
2. Chernobrov (our readers cer- 
tainly remember his articles on 
experiments with lime) has 
recently visited the editorial office 
of New Energy Technologies in 
Saint- Petersburg, Russia. His 
virit was caused by discussion on 
Ше Time Machine project (inves- 
tigation of active properties of 
time), started under agreement 
with Faraday Labs Ltd. Our 
magazine will inform readers on 
Mie opi in laler isses. 
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suffice it to say that our current pro- 


"The Lutec 1000 wil be sold throughout 
‘Australia within three years. The majority of 
buyers are expected to be the home 
‘owners, although there is strong support for 
‘our product throughout the ontir strata of John Christie (ef) is the co-founder, CEO and chairman of Lutec 
society and business. Markot leadership (Ашт) Pty Lid. 

‘should be maintained for the next five 

years. The product is sold through commis Ludwig (Lou) Brits (right, above) is the co-founder, managing director 
‘ion опу sales agents and our staf al the ап head of development of Lulec (Aust.) Pty Lid. He is Chairman and 
Plant mainly to anyone who needs or uses director of TTI Pty Lid. TTI Ply Lid is a state government recognised 
electricity." RAP. (remote area power) system provider. 
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consequence of many commonly accepted concepts 
апа dogmas of the modern "scientific perspective of 
natural phenomena”. This crisis situation in modern 
Physics is a direct consequence of many conservative 
scientific viewpoints, unfortunately supported and 
protected by modern official academic science. Tho 
evolution of our consciousness has been influenced 
by many undoubtedly well known experts and has 
been evolving for a long time in the environment of 
specific scientific vacuum and requires immediate 
revival. Even methods used for dissemination of new 
knowledge should be improved, И ono actually wishes 
to accelerate the progress of Humankind. 


‘The perspective for practical applications of new 
previously unknown scientific phenomena and effects 
looks very attractive, and they may be achieved by 
cooperativo efforts of tho human intellect. Now 
breakthrough technologies of the 21" Century will 
require serious changes of many commonly accepted. 
concepts and dogmas in fundamental physics. This 
process of progressive development cannot be 
stopped. 
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Abstract 


Recent far reaching theoretical results have used the 
quantum vacuum noise as a fundamental 
electromagnetic radiation field to derive a frequency 


(о) dependent version of Newton's gravitational 


coupling term, С (0). This paper reconciles the cut-off 
frequency with the observed cosmological constant, and 
then briefly puts forward a realizable laboratory test. 
case in the 10 - 100 MHz frequency range. One analogy 
is drawn between the classical vacuum energy 
experiments with attraction between two closely 
spaced plates (Casimir cavity) and the arbitrarily dense 
material boundaries possible in Bose condensates, such 
as irradiation at MHz frequencies of superfluid helium 
or superconductors. 
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‘Theoretical Background 


Zel'dovich [1] first suggested that gravitational 
interactions could lead to a small disturbance in the 
(non zero) quantum fluctuations of the vacuum and thus 
Give rise to a finite value of Einstein's cosmological 
constant in agreement with astrophysical data. Using 
dimensional analysis and the suggestion by Zel'dovich, 
Sakharov [2] derived a value for Newton's gravitational 
constant, G , in only one free parameter, frequency, o 


° оол Тао 


where cis the speed of light and jis the Planck 
constant. The free parameter in frequency when 
integrated over all values from zero to high frequencies 
‘must contain the usual integration cutoff value (Planck 
frequency on observable electromagnetic phenomenon). 


G 


Puthoff [3] and others [4 5] have extended Sakharov's 
condition in a relativistically consistent model to 
determine constants of proportionality. His model 
derives an acceleration term in first order expansion (in 
flat space timo), then equates inertial and gravitational 
mass (by the equivalence principlo) to mako contact 


‘with the gravitational constant, G , directly as: 


which is the Sakharov condition [2,3]. This paper revisits 
the meaning of the cutoff frequency, @, for radiation 
interactions, of which the quantum vacuum [6-10] and 


Planck frequency are only the leading terms, and for 
which linear combinations of forces can introduce other 
plausible frequencies. One purpose of this 
reexamination is whether the resulting gravitational 
coupling constant, G, can be reconciled with the 
anticipated energy density of the universe [11] without 
resorting to extreme space time curvature and thus yield 
enough critical density to contain the expansion of the 
universe. Finally we particularize the case to the high- 
density fluctuations possible in Bose condensates [12], 
а potential experimental test case for how the effects 
of vacuum noise might manifest observably. 


One far-reaching consequence of the vacuum energy 
model is the attractive force of gravity hecomes 
reducible to the radiative interaction between 
oscillating charges, e.g. the zero point field (ZPF) 
applied to subatomic charges. Mass and inertia arise 
from the fundamentally electromagnetic ZPF 
oscillations, 


This random background gives the usual quantum 
‘mechanical energy spectrum from particle field effects: 


plojo ~ ado 


а very important dimensional relationship, since the 
third power in frequency avoids anomalous Doppler 
shifts from velocity boosts, or stated alternatively is the 
correct spectra for a Lorentzian (non accelerated) 
invariant radiation field [13]. 

More specifically, the energy spectrum [3] can be 
written аз: 


plod = (o Ire" hodo 
w [2^ c da - odo, 


which is an expression in the first parenthesis of the 
density of the normal modes and in the second 
parenthesis ofthe average energy per mode. When this 
energy density is integrated over all frequencies, the 
0) divergence produces well known infinities in the 
{integration limit of high frequencies, thus an assumed 
cutoff frequency (appropriate to experimental 
observation limits at the Planck frequency), is usually 
introduced: 


(nc)? 


For mass, m , moving in an accelerated reference frame 
g = -a=Gm/r*, the resulting energy spectrum includes 
a gravitational spectral shift [3], 


Ap (oda = һе! 2л?с°бт! Pda - V rd 


a kind of short range (1/r' gravitational energy shift, 
but electromagnetic in origin when zero point 


fluctuations are included. (N.B. To account for equal 
gravitational mass effects in neutrons and protons, the 
ZPF oscillations must involve subatomic charges, or 
‘parton’ effects. The assumption derives from high 
frequency interactions of ZPF wherein these subatomic 
particles are asymptotically [ree to oscillate as 
independent or free particles as quantum noise). 


А further far reaching consequence [3] is mass itself 
becomes interpretable as a dependent quantity derived 
from a damped (with decay constant T) oscillation 
driven by random ZPF: 


m=Te' IG 


Tire ja 

with the only two free parameters, the damping factor 
T, and again the frequency, o. The internal kinetic 
energy of the system contributes to the effective mass, 


‘This leads to an overall average spectral density, written 
in terms of mass as: 


Арш 


mel hair" 


for tho electromagnetic field distribution near (1/r') to 
the mass, m, which in detail is half electric and half 
‘magnetic. 


One additionally attractive feature is the 
correspondence between this derivation and the view 
of gravity as a dynamical scaleinvariance breaking 
model (e.g. symmetry breaking near the Planck mass 
energy [14]). А final result includes the force calculation 
between two ZPF radiation oscillators of the correct. 
form yielding Newton's average force law 


«F»--Gm Ir 


Thus, for a Newtonian force to first order in a flat space. 
time, Sakharov [2] could be credited for proposing 
gravity as not а fundamentally separate force and 
Puthoff [3] and co workers [4-5] applied tho vacuum. 
electromagnetic field to equate gravity to a long-range 
radiation force (e.g. van der Waals like force). Higher 
order oscillatory gravity modes vary as 


bino, о 1) 


To first order, а weak G coupling constant, 


а = (ас? ho), appears tor high tequoney ctt at 
tu si subi А selle Е 
Slacsomagnati aba by oriary mater can e. 
оаа a the problem t frequency mismatch at 
high Planch frequencies, eq. ZPE. cannot. be 
fundamentally shielded. I other words, frequency 
пан precludes gravity shielding by matter 


‘The purpose here is to revisit the only free parameter, 
the frequency cutoff, more in tho spirit of a mass 
resonant frequency. The motivation for this approach 
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can be summarized as: 1) the generality of other 
complementary radiation effects without relying on ZPF 
alone (e.g. other isotropic, homogeneous radiation 
sources); 2) the weak coupling constant, G , yields a 
vastly smaller than observed size of the universe (e.g. 
too small cosmological constant) when the Planck 
frequency is used as a cutoff value; and (3) the particle 
mass, m = ГЕ'/@, can be viewed as a renormalized or 
‘dressed’ mass with a resonant interaction potential that 
is frequency dependent in its coupling constant, G ,and 


with ‘bare’ mass that is large, m, ~ (nj /m), where 


the experimentally unobservable, m, = (hc/G)" is 


the Planck mass. 


In particular, why this large ‘bare’ mass does not 
generate а large gravitational field is not a unique 
anomaly in the Seuharov derivation, ence similarly large 
vacuum point energies are common to eld theories 
The important point is that the derivation С(ш) is 
general however to any isotropic radiation field with 
the Lorentz invariant enorgy spectra p(o) - o? | thus 
the candidates for the cutoff frequency ofthe particular 
radiation source can be interpreted as a Planck scale 


only if the rest mass, m,, is not composed of many 
terms, rather than just the ZPF leading term. Since the 
ZPF is akin to a van der Waals force [35], polarizability 
(in charge and mass) must be considered, but without. 
also excluding any number of linear combinations that 
might have alternative cutoff frequencies, @, , or 
damping terms, Г, ‘ala particle physics interpretations 
for resonant masses during renormalization. In other 
words, once a gravitational energy spectrum, p («)is 
postulated that is Lorentzian invariant, many 
fundamental sizes (or corresponding frequency values) 
aro smeared (or dressed) by any number of characteristic 
frequencies between zero and the high frequency 
electromagnetic (Planck) cutoff, . Quite simply is the 
expression, @, = 0, ; a requirement for all radiation 


Many types of particle oscillations may satisfy the 
general requirements of a Sakharov condition, each 
having a characteristic mass (and energy) as in 
calculating the mass of any fundamental particle at its 
resonant frequency (including underlying partial 
charges or dense bosons). This brings the calculation 
to a consideration of the high density fluctuations 
characteristic of a Bose condensate [15 19]. While the 
high density variation may intrinsically be of interest, 
the exploration has more to do with reconciling the ZPF 
interpretation of the Sakharov condition with the 
observed cosmological constant [14]. 


A "top down" view of calculating the cutoff frequency 
imposes the self consistency test for the cosmological 
constant, A, from the outset. To calculate, the total 
frequency integrated energy density of the universe 
must be included: 
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p(E)- [р(ЕМЕ = hof !8л?с* 

which must have a mass equivalent, contribute to the 
universe's curvature, and thus have a fundamental 
relation to the critical density to contain the expansion. 
of the universe [14 15]. The mass - equivalent ZPF to 
teach tho universe's critical density [15], 

р-10° g сш? would necessarily limit the cutoff 


frequency for gravity to the value, @, « 7-10! s" , or 


between 10 -100 MHz. 


A higher frequency greatly overshoots the cosmological 
constant, А , and induces extreme curvature in the 
universe, This problem has been cited frequently and 
stated most bluntly, as either ZPF or the cosmological 
constant requires revision. The relevance here arises 
from similarly large positive coupling terms in quantum 
gravity [15], which also generate a local gravitational 
Instability for typical upper limits on the cosmological 
constant, \/@nG-<10" cm“. 


Rather than to dwell on the inconsistencies that plague 
attempts to reconcile quantum gravity, we particularize 
the problem to a case whore the restriction to Planck 
scale becomes less clew, namely the high density 
fluctuations and universal scaling introduced in a Bose 
condensate. A Bose condensate, such as superfluid 
helium or superconductors [15 19], becomes of potential 
interest, mainly because of its arbitrarily dense 
boundaries and the classic Casimir experiment [20 22] 
which allows such dense material boundaries (two 
closely spaced conducting plates), if available, to 
‘modulate the background quantum fluctuation of ZPF. 
In other words, the matter-ZPF interaction becomes 
measurable by the observed attraction between two 
material boundaries. What dense boundaries might 
generate in Bose condensates remains a subject of great 
interest, 


‘The significant case to investigate is whether Casimir- 
like interactions [20 22] will not only couple to ZPF 
radiation at a scale comparable to the quantum noise 
(or other radiation field) but also alter the value imposed 
by the Sakharov condition for G. It remains an open 
question whether this potential coupling interaction 
shares, as in ordinary critical phenomenon, the density 
correlation function, Ф, that is both independent of the 
coupling strength (or universal in renormalization) and. 
consistent with the observed average energy density 
of the visible universe, 


‘Thus the purpose here has bow to restate the Sakharov 
condition in the gravitational coupling constant, G, 
based on its only free parameter, a frequency cutoff, 0, 
Any potential relevance arises from similarly large 
values for the positive coupling term in quantum gravity, 
which generate conditions for a local gravitational 
instability for typical upper limits on the constant, 
'А/Вд@ < 10" сп“. 


Torestate the Sakharov condition, matter in the vacuum 
provides boundaries for reduced ‘Casimir like’ modes 
available for otherwise isotropic radiation from quantum 
fluctuations (broad spectral noise). That this view 
reproduces Einstein gravity has been examined, 
including the full relativistic derivation [4-5]. The details 
of the appropriate mass, however, remain buried in the 
kinetic energy of general internal particle (‘parton’) 
motion [3]. Any appeal to a specific parton 
representation is limited only by essentially free 
particles with high frequency interactions, including 
underlying partial charges or dense bosons. Tho basis 
of considering arbitrarily high-density fluctuations in 
Bose condensate in analogy to the ZPF-Casimir 
experiment remains both an ompirical and theoretical 
case to examine. There exist laboratory scale cases [15- 
19] where resonant radiation in the required 10-100 MHz 
range appear to produce anomalous effect for such Bose 
condensates as superconductors, but further work to 
confirm these results would be needed. In other 
contexts, these effects have been discussed as the 
Schiff-Barnhill effect for superconductors interacting 
with a gravitational field [23], but for the static rest moss 
rather than an effective mass in a conduction band. 


Experimental Propositions 


J. Weber [24,25] proposed the use of a superconducting 
Bose condensate for gravity wave detection, principally 
because of its potentially higher signal to noise ratio in 
carrying electrical signals upon length dilations in a 
relativistic framework for gravity waves travelling near 
the speed of light. W. Weber and Hickman [26] derived 
an experimentally testable relation based on torquing 
ofa charged capacitor parallel to a gravity field, with 


c-2E, (nai - a^] 


whore the capacitor will rotate relative to the gravity 
vector, for @ = 2GM / re? , is Schwarzschild radial 
coordinate [dR = dr(l-a)"], E, is dependent on the 
capacitor charge and geometry ‘of tho plates, 

Е, = [Qřd/2eWL(1-a)"”?], for a plate separation, and 
radial dimensions, W and L, charge О, and € the 
permittivity of free space. For plate separations of 2 mm. 
on Earth, the maximum torque is approximately 
10 Nm, when charged to 2/3 dielectric 
breakdown. While not entirely promising for detection 
of such low torques, the large separation (2 mm) 
distance between capacitativo plates naturally prompts 
generalization to the classic Casimir force [21] 
experiments only recently confirmed experimentally 
[20]. In particular, we rewrite the torque values to 
include the frequency terms derived with the Sakharov 
condition 


a= 2Mnc 


The appeal of this formulation is that a frequency 
dependent torque is derived, which further makes 


contact with proposals to modulate the Casimir 

capacitative plates for continuous extraction of energy 

[27]. This result requires further investigation 

‘experimentally, particularly to compare with previous 

reports for anomalies in AC- tuned electrical capacitors 

128] 
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Century 
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“ult la necessary to periodically subject to the 
“deepest revision the principles, which were 
recognized ad final and were no longer discussed”, 
Louis de Broglie 


Abstract 


‘The results of an approach based on the synthesis of 
standard quantum electrodynamics and ofthe ideas of 
self-organization in physical systems are briefly 
outlined. The quantum model of electron as an open 
self-organizing system is constructed, with the physical 
‘mechanism of self-organization consisting in the back 
influence of the own field created by electron on the 
same electron. The own field is considered as a physical 
property of electron, intrinsically inherent in electrically 
charged matter, which is included in the definition of 
the particle from the very beginning. The own field of 
electron endows the particle with wave properties and 
represents a bearer of superluminal signals, which can 
be used for the creation of qualitatively new 
communication systems. Because of the inseparable link 
between space and time, the force in relativistic 
‘mechanics is the cause of change not only ofthe velocity 
of particle, but also of the course of time along the 
particle's trajectory. For this reason the flow of time in 
some area of space depends on the character of physical 
processes, occurring in it, and, therefore, time can be 
controlled by slowing down or accelerating its course 
with the help of material processes. The conclusions of. 
the paper are not in conflict with the special theory of 
relativity (STR); they are a direct consequence of 
relativistic equations of motion and represent an 
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essential development of the generally accepted notions 
about space and time. At present all the necessary 
prerequisites are available, both theoretical and 
technical, for the practical mastering of the own fields 
of particles and of the physical properties of time. 


1. Introduction. The Problem of Electron and Future 
Outlook 


Electrodynamics, what is thie? What is its value for 
man? Electrodynamics is the theory of electromagnetic 
interaction, one of four interactions existing in nature. 
Its role in the life of socioty is seen from the fact that 
the most part of natural phenomena, which we 
encounter at every step, is of electromagnetic origin: it 
is due to the interaction of electromagnetic field with 
electrically charged particles entering into atoms and 
molecules. It is fair to say that electromagnetism plays 
a crucial role in the life of mankind as it determines the 
ways of technical advance of society [1]. 


‘The key problem of quantum electrodynamics is the 
problem of electron, which can be formulated as follows: 
to construct from the first principles a non-contradictory 
model of electron, which takes into account 
experimental facts, i.e. to find the dynamical equation 
capable of describing the unique physical properties of 
electron, its internal structure, its behaviour when it 
interacts with electromagnetic field. 


Electron was discovered a little more than 100 years 
ago, in 1897. With discovering the electron the revolution 
їп physics began, which has resulted in unprecedented 
technical advance of society. The summit of 
development was reached in the middle of the 1950s 
and then the long period of evolutional development 
followed, when new physical principles were used to 
describe various physical processes and phenomena. 
‘The violent development of physics became slower in 
the 1970s and was replaced by stagnation in the 
subsequent years. The stagnation in electrodynamics 
continuing already over a period of several decades is 
gradually giving place now to a new ascent. The new 
scientific revolution is starting, which is associated with 
electron again, much as it happened hundred years ago. 
‘The reason is that electron is the most unique particle 
storing in itself the deepest mysteries of nature and the 
degree, to which they are disclosed, determines the 


wants to stay anonymous, until his patent application 
is done and university verification tests will be dono), 
The claims are: 1200 Watts coil out with about 1076.4 
‘Watts in into the driving motor at 3450 RPM. 8 amps 
117volts at no load 9.2 amps 117 volts at full load. The 
output of about 1200 Watts is already a total overunity 
operation! As they just increase the input power by 
about 140 Watts only between idle and load state and 
they get 1200-Watts output it seems indeed a case, 
where Lenz law is violated! This generator also has NO 
motor effect! If you supply current to the coil, the 
permanent magnet in the center will not rotate; cause 
the Пих just stays inside the toroid core! There you can 
see, that the back drag does not influence the 
mechanical rotation of the magnet!" Stefan used very 
good criterion to prove high efficiency of the design: 
‘There is no back-torque effect! It is most important. 
aspect of Gramm's generator. You can contact directly 
Stefan Hartmann: Keplerstr. 11 B, 10589 Berlin, Germany. 
‘Tel: +49 30 345 00 497, FAX: +49 30 245 00 498 email: 
harti@harti.com info@ccard.net (Please, note: Dr. 
Harman referred to my old web site www.time- 
machino.spb.ru which is closed now). 


So, basic principles of MEG and @-machines are the 
same. It was patented more than 100 years ago. Primary 
magnetic flux is topologically separated in two (or more) 
fluxes, which are mutually compensated in the ring core. 
Advantages of MEG are absence of moving parts since 
special input coils produce changes of primary flux. Also 
level of saturation in ferromagnetic material obviously 
should be corresponding to intensity of primary 
magnetic field, which is created by the permanent 
magnet, Fig 4.1 


Besidos MEG the samo principle can bo (and already 
was!) realized in many other systems. So, there is no 
any news in the USA patent #6,362,718 granted for "The 
Motionless Magnetic Generator". What did they claim? 
‘You can find it in the patent: "The first input coil and tho. 
first output сой extend around portions of the first 


Mn 


‘magnetic path, while the second input coil and the 
second output coil extend around portions of the 
second magnetic path." Yos, it is the same bi-directional 
principle we discussed above: two parts of the magnetic 
flux and each coil produce effect to reduce flux due to 
this superposition. 


Diagram of prototype by Bearden. 


In conclusion Га like to confirm our sincere interest 
to develop joint work with all new energy research 
teams if they are not trying to obscure the issue of 
the technology by means of complex theoretical 
constructions and common words about zero point 
energy. 


Matter as a Resonance 
Longitudinal Wave Process 


Alexander V. Frolov 
Abstracts 


There is experimental data on gravitation anomalies for 
cases of resonance irradiation of the Bose condensates 
(superfluid helium or superconductor) at 10-100 MHz 
frequencies. It is developed by the author in frames of. 
his aether theory that can be used for practical 
applications in aerospace and new energetics. 


ZPF or aether fluctuations 


Tho fundamental electromagnetic radiation field (Zero 
Point Field) ZPF or the quantum vacuum noise is a 
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recently accepted physical notion. In the article [1] 
David Noever and Christopher Bremner used it to derive 
a frequency - dependent version of Newton's 
gravitational coupling term G. On the other hand we 
can consider the quantum vacuum noise as aether 
fluctuations. Dr. Alexander Mishin [2] described 
experiments on registration of these processes by 
‘means of special equipment. Both approaches (ZPF and 
aether fluctuation) allow to conclude that mass and 
inertia arise from these oscillations. However if we are 
considering the oscillation as some aether process then 
we can assume and describe some physical mechanism 
of this process. 


Опе of consequence of the vacuum energy model, which 
is described in [1] is that “the attractive force of gravity 
becomes reducible to the radiative interaction between 
oscillating charges..." Let's clarify which kind of 
radiation can be created by oscillating electric charges. 


There are many different sources to find the answer on 
this question and one of them is the article by Prof. Kirill 
PButusov [3] on symmetrization of Maxwell's equations 
and practical methods of generation of longitudinal 
waves in vacuum. So, ZPF model has a direct relation 
with the aether model since indirectly it leads to the 
question of longitudinal waves in vacuum. Physically 
they are waves of density of energy and in the aether 
model the waves ate areas of more dense and more 
rarefied aether. Let's note that there are standing waves 
besides moving waves. 


‘To consider the interaction of some mass particles and 
the fundamental field the notion of subatomic charges 
“partons” was introduced [1]. So, the mass itself 
“becomes interpretable as a dependent quantity derived. 
from а damped oscillation driven by random ZPF" [1]. 

The authors wrote about “internal kinetic energy" of 
the mass particle and it can be considered as a function 
of ZPF oscillation frequency. In the aether theory of mass 
there is a similar notion of "aether vortex", which 
represents some cyclical process of some frequency and 
itis possible to calculate its kinetic energy. This aether. 
vortex model of matter elements allows to assume real 
methods to change parameters of vortex and to get 
changes in parameters of existence of the matter. On 
the other hand we can discuss the possibility to change 
some physical parameters of aether in areas ofthe vortex 
toget the same result. This possibility follows from the 
well-known N.Kozyrev's experiments, which were 
named "investigation of active properties of time". 

N.Kozyrev used chronal (temporal) approach in his 
theory. We have to change his notion “the density of 
timo" to "the density of aether" to get a direct link 
between his experiments and tho aether theory of mass. 


N.Kozyrev and others have [4,5,6] experimentally 
demonstrated that irreversible processes in matter 
produced changes of aether density in the area of the 
experiment. Detectors of different type can register this 
change. It is obviously that any matter element (Le. the 
aether vortex) in this area of changed aether density 
should get more inner (kinetic) energy or slow the inner 
motion. From tho chronal point of view these aro changes 
of inner time of this matter element. 


Gravity shield 


Ono more interesting point that is discussed in the 
article by Noever and Bremner [1] is а problem of gravity 
shield. The authors show that resonance interaction 
with ZPF produces “the particle mass” and it can be 
viewed as “a renormalized or “dressed” mass with a 
resonant interaction potential. Similar resonance 
approach is used in the conception of de Broglio's matter 
waves. Also the authors [1] mentioned the existence of 
an experimentally unobservable mass. In this case ZPF 
cannot be fundamentally shielded by matter since 
“frequency mismatch precludes gravity shielding by 
matter" [1]. The only way to get screening of ZPF 
fluctuations seems to bo very complex: it is necessary 
to provide frequency matching for whole wavelength 
band of the oscillations. 


Ithink some specialization is necessary here to explain 
experimental gravity anomalies with Bose condensates 
experiments (superfluid helium or superconductors): 
special process in matter can be used as tho gravity 
screen and this approach does not involve the 
frequency-matching problem, 


We have concluded above that any matter element is a 
resonance process and its energy is derived from ZPE 
It is useful to note that these are longitudinal wave 
oscillations of energy density in aether. In this case, 
the gravity shield problem can be solved in frames of 
tho aether vortex conception of matter. 


‘The longitudinal wave is a moving (or standing) areas 
of rarified and thickened aether. Let's consider the 
moving wave, which is responsible for gravitation 
attraction effect. How can we stop, re-direct or reflect 
longitudinal wave in aether by means of aether vortexes 
(matter elements)? We can produce interaction with 
this wave only by means of other longitudinal waves. 


In macro-level this idea can be realized as longitudinal 
wave generator. Electromagnotic processes, which can 
be used as sources of directed longitudinal waves, are 
known and some of them are described in [3]. In other. 
way tho gravity shield can be produced as longitudinal 
waves generated by natural aether vortexes (i.e. by 
matter elements) if tho matter exist in a special exited 
state, for example for cases of resonance irradiation of. 
superfluid helium or superconductor at 10-100 MHz 
frequencies. 


Matter element as resonance process 


In [1] the authors wrote that it is possible to calculate 
“the mass of any fundamental particle at its resonant 
frequency." There is tho question: what is the general 
basis of whole spectrum of stable elements masses? 


In 1996 the author published the article “The concept 

of mass process" [7]. At first in this work physical sense 

and notion of 3-dimensional curvature was introduced, 

By analogy with known mathematical notion of linear 
1 


curvature Pı = 7 (where r is radius) and uniform 


2 


surface curvature p; = — it was proposed to calculate 


curvature of a 3-dimensional space as 


ГА a 

The radius r in this case means that in a 2-space there 
is some periodical process. In other words, 3. 
dimensional matter is a resonance process. 


Further, de Broglie used formulations Е=М and E- pc. 
(where р is momentum, В is Planck constant, f is 
frequency and c is velocity of light) to derive the 
following: 

hf=pe [7 
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that allows us to get the well-known formulation 


h 
= a 
" [7] 


There is another logical branch of this idea that leads 
to the understanding of the mass properties of matter 
аз a resonance process. Instead of Е=рс in [7] it was 
proposed to use E -mc?. In strength of the wave-particle 
duality we can write the equation 


me? = hf w 


and from this equation the mass can be presented as 
resonance electromagnetic oscillations 


h, 
af 6) 


Let's note that {=1/T, where T is some period of 
oscillation. So, we can write the following 


h 
= © 


h 
where — is new constant between mass and period 


ottime. 


‘There is an important conclusion: any mass is a process 
and there is some period of time, which corresponds to 
this mass, In other words, there is no physical sense of 
time separate from some process of existence of mass. 

Product mass and period is a constant value, which was 
named as a chronal constant 


mT const (7) 


Tho chronal constant is a parameter of some real 
space and it is equal to 0.73725-10 "[Js* /т?] 


Also in this work [7] there was a demonstration of 
several examples of newly discovered physical law: 
spatial curvature of some natural objects (proton, planet, 
DNA molecule) is a whole number. There is some 
analogy with the nuclear physics notion of wave 
‘number. From this fact we can assume that main natural 
‘matter elements exist in main resonance states. For 
‘example, if Bohr radius is 0.82917 Angstrom, then we 
can find the wave-length 1 = and the linear curvature 
sp = 1/1=3.0075-10" (m) and 3-dimensional curvature 
of this object is p = 9/1 = 1.002510" (m) that is unit of 
mater, corresponding to simplest atom, i.e. unit matter 
‘engine. Let's note that it is near the unit and some 
distortion of 0.0025 means non-ideal resonance state of 
the system. 


Page 92 


Calculations for planet Earth in [7] were based on the 
known period of orbital rotation T=31557600 sec that 
corresponds to frequency of electromagnetic oscillations 


Л=ИТ =3.168861-10*0/s) (8) 


and wave-length 


A=el f 2946..-10^ (m) [7] 


The curvature (if this wave-length is considered as 
radius of the resonator) is following wave number 


1057.00.10 (1/m) 


р (10) 
Also we can use other known data about the planet. 
Daily rotation period of our planet is known T=86400 
sec and we can calculate its wavelength 
Л. = 3469,82(m) and corresponding curvature (wave- 
number). Sure, it is also a whole number with a good 
accuracy: 


p = 2882-107 (1/m) an 

‘The laws of physics in macro cosmos and micro cosmos 
are similar. From these calculations it was assumed that 
‘whole formation of mass spectrum of stable chemical 
elements of matter is determined by similar physical 
mechanism. 


Creation of mass 


In short we can summarize that technology of 
longitudinal waves in aether is a real basis for creation 
of matter with mass and inertia properties. N. Tesla 
used this method to produce different objects: from ball 
lightning up to electrons. Velimir Abramovic says in his 
article [8]: “The principle of resonance and harmonic 
oscillation of aether seems to be so clear that all 
problems of modern physics, especially a problem of 
energy conversion, will be solved with its development. 
By means of his vacuum tube Tesla got protons, 
electrons and neutrons directly from aether and 
reproduced them at any distance. Instead of giving a 
possibility to the bundle of protons to move through 
space to some place, he created conditions for 
‘momentary appearance of arbitrary quantity of particles 
in the given place. 


Any objects can be classified as aether vortex and 
parameters of this vortex determine its mass, electric 
charge and other properties of matter 


‘The "parton" as element of matter in [1] is a useful tool 
for description of physical properties of aether. 


Longitudinal waves in Woodward's experiment 


In [1] the authors state that resonant radiation in the 
required 10-100 MHz range appears to produce 


anomalous effects for such Bose condensates as 
superconductors. In my opinion it is a particular case 
of discussed above technology of longitudinal waves 
in aether due to possibility of transformation of 
transverse electromagnetic waves in longitudinal 
waves in the superconductors. This transformation in 
plasma is a well known physical mechanism. 


Moro facts to prove this idea: by Woodward [9] there is 
a special requirement, Le. the frequency of mechanical 
vibrations should be twice the frequency of electrical 
oscillations in the capacitor, which demonstrates the 
weight anomalies. But from the other hand it is a 
common rule for creation of longitudinal weaves in 
plasma! Also it is a necessary condition for generation 
of parametrical oscillations! So, we can assume that 
basis of the effects in [1] and [9] is а generation of 
longitudinal wave in aether. 


Conclusion 


Any element of matter can be considered as resonance 
process of aether oscillations, which are longitudinal 
waves. There is an analogy with description of these 
longitudinal waves and well-known matter waves by 
de Broighl. Experimenting on the longitudinal waves 
generation and especially experiments on standing 
waves to get gradient of aether pressure allows to 
develop gravity control technology. 
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Gerlovin’s Theory of Activation 


Alexander V. Frolov 


Itis areview of the famous book by Ша L. Gerlovin “Basis 
of unified theory of all interactions in matter "published 
in 1990, St-Petersburg, Russia. We hope this article lot 
you discover some new aspects of physical vacuum 
‘structure to develop more new experimental methods. 
Comments made by Alexander V. Frolov, Editor. 


In [1] the author wrote about different methods to 
activate water solutions: mechanical, thermal, acoustic, 
magnetic and electrical. One of the known methods is 
an activation by means of electrohydraulic method. 
‘There is algo some information about activation of other 
mediums, mainly liquids, but also some gases and solid 
bodies. 


‘There are no theoretical explanations of these facts to 
explain all aspects of these phenomena. Furthermore, 
complexity of interpretation of these phenomena in 
frames of common physical notions induced some 
scientists to announce these phenomena as non- 
existing and "illegal" 


Ша L. Gerlovin formulated the physical principles of 
theory of activation of mediums on the basis of new 
physical theory, the Theory of Fundamental Field (TFF). 


‘These principles are based on his two important 
conclusions from the ТЕЕ: 


а) "Space around us is not empty, physical vacuum. 

consists of material physical objects, ie. elementary 
particles of vacuum (EPV). These particles are 
responsible for main activation processes; 

b) Force interactions between atoms in molecule, 
between molecules in crystals has not spherical 
symmetry in the crystals of solid bodies, but an axial 
symmetry and the interactions are changing in time 
with very high frequency of about 10 Hz. This 
feature of force interactions also makes its own 
contribution to the activation of mediums.” [1, p. 
314] 


So, it was assumed that the phenomenon of activation 
of mediums can be defined as anisotropy of force. 
interactions, which leads to “meta-stable state, which 
can bo called structurally activated state of tho given 
structure”. 


Here is some difference in principle between chemical 
term “activation”, which characterizes a transformation 
of molecule or atom in some active state with an. 
increased energy, which is sufficient to provide a 
chemical reaction. It is energy activation. Gerlovin 
described new notion, a structural activation: "This 
phenomenon can be classified as some change of 
structure of activation object. With this, energy of 
molecule can have no changes, and active properties 
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Coupled with aetherodynamics time conception, which 
was suggested by Alexander V. Frolov, the works on 
the control of space-time parameters gain the possibility 
for development and commercial application. As a 
theoretical basis there are those М. Kozyrev works where 
his conception of “time density" are replaced by that 
of "aether density" according to Frolov. 


In September 2002, Faraday Labs Ltd Company plans 
to complete testing of the first experimental system, 
and to start the patenting and research of applied 
aspects, first of all in medicine. 


Physical Principles of the Time 
Machine 


Alexander V. Frolov 


Experimental success of research team headed by Dr. 
Vadim A. Chernobrov, Moscow was reported in [1]. The 
time course can be controlled as rate of any process in 
local space-time (inner space of the Time Machine). It 
сап be decelerated or accelerated by means of special 
‘converging electromagnetic waves". Ordinary waves 
move from the source whereas special “converging 
waves" move to some central point, i.e. into the focus of 
the system. In Chernobrov's design of the Time Machine 
this process is organized by means of several spherical 
envelops, which consist of several electromagnets. 
Electronic control unit controls the processes in this 
design. Dr. Chernobrov reported about 3% change of the 
time course in 4th version of the system, which was 
tested with a human inside. The goal of Dr. Chernobrov's 
work is to research the medical aspects and 
experimental investigation of the principles. Several 
important conclusions were obtained from the project: 
the time course can be controlled and character of the 
changes is different for acceleration and deceleration 
mode. 


Other known publication and research projects on the 
same topic seem to be very far from any commercial 
and practically useful application. Obviously the topic 
is very new and fantastic for most of scientific 
community and at first we have to clarify the physical 
principles of the time control project, which is started 
by Faraday Labs Ltd. 


In this project we believe that notion of time is one ог 
possible description of real physical properties of our 
Universe. So, itis not mathematical abstraction but some 
aspect of physical reality and we can discover some 
physical properties of time. Russian astrophysicist N. 
A Kozyrev [2] developed a theory of active properties of 
time and according to his point of view there are two 
properties: time course and time density, Prof. Kozyrev 
demonstrated experimentally that time density in area. 
of some process (changes of matter) is dependent on. 
entropy parameters of the processes. In [3] it was 
demonstrated that Kozyrev's experiments could be 
interpreted in aether theory and it has led to simple 
physical conclusions and clear experimental 
perspectives: time course and its density can be 
explained and controlled as parameters of aethes 

Directions of aether flow and density of aether are 


subjects of experimenting with non-reversible changes 
in matter, for example, in crystallization or melting 
processes. Also it is possible to use special 
electromagnetic processes, for example, Chernobrov's 
“converging waves" or other longitudinal waves as 
methods of aether compression or rarefaction. If we 
assume that process of existence of elements of matter 
physically can be explained as aothor vortex processes 
thon its rate is a parameter of aether income/outcome 
balance (aether inflow in element of matter and aether 
outflow from the element of matter). It was also 
described in Time Rate Control (TRC) theory [3]. To 
control this balance it is necessary to develop technology 
of longitudinal waves generation, its focusing and 
resonance effects. The previous research and 
‘experimenting on the topic has been made by N. Tesla. 


Let's assume that we have some technology to change 
parameters of time course, How should we organize this 
local space-time (what is spatial topology of the design)? 
‘There is a very interesting experiment to get the answer: 
rotation of a heavy cone (for example, lead cono) entrains 
surrounding aether, so a vortex appears, which is a 
toroidal formation of aether (rings). The rings can exist. 
in space for a long period. The further question is: Why 
does the beam of light (laser beam) directed to the cone 
by tangent create a luminous ring? We can assume that 
due to natural properties of photons (light propagates 
along the geodesic line in space) some autonomous 
closed toroidal space should be created in such 
‘experiment. The next thought is: since space and any 
matter exist in time then we can speak about some 
‘autonomous time. The general conclusion is to be the 
following: autonomous 4-dimensional space-time can be 
‘created as toroidal aether vortex. 


Hero is point to note some aspects of research project 
by Prof. Robert Mallett, Connecticut University, USA. In 
fact, sometime next year, he hopes to produce the first 
piece of technology that eventually will allow him to 
build a time machine. By Mallett it will be a device that 
‘employs lasers 'to twist space’. Why is he going to close 
the beam of light? His theoretical background is 
knowledge about black holes, Le. understanding of the 
‘connection between gravity and curvature of space-time. 
In Einstein's theory both matter and energy can bend 
‘space and time. So Prof. Mallett assumes that curvature 
of space-time can be changed not only by mass (like a 
black hole) but it can be affected by energy of photons. 
This has led Prof. Mallett to consider the possibility of. 
using a circulating beam of light to twist space and to 
create closed loops in time. It is predicted that a spinning 
neutral particle, when placed in the ring, is dragged 
around by the resulting gravitational field [4]. From the 
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first view it is the same approach we have considered 
above (experiment with aether toroidal rings). But 
proposals by Prof. Mallett differ in principle from the 
aether conception. 


The main aspect of this technology is a creation of 
autonomous (selclosed) toroidal space-time. 
Autonomous geodesic world line of this space-time is 
self-closed. Any photon should be circulating in this 
system due to its properties: photon is always moving 
along the straight line of the space. 


More deep understanding ofthis technology follows from 
the explanation of photon as oscillation of aether. Any 
photon can be considered as result of relative motion of 
the matter (observer) in absolute space (immovable 
aether). Usually a photon is considered as moving object 
in space. But we can assume that observer is in the 
‘motion and the photon is oscillations of the absolute 
space (immovable aether). Which approach is more real 
опо? Sure, itis more easy to considera photon as moving 
object but let's remember fact of our real motion in the 
‘Universe and fact of the Universe expansion. 


So, ideas by Prof. Mallett are very far from the aether 
nature of the time phenomenon. He follows the black 
holes theory and general understanding of space-time 
distortion due to mass or energy presence. Also he 
knows that a light beam should be closed in a ring. 
However Prof. Mallett is very far from physical basis of 
the effects. The key of time rate control is technology 
of artificial aether flow, creation of aether vortex 
systems (AVS), management on density and direction 
of aether flow. There are several technical methods to 
produce it. Any light beam should be curved in self 
closed ‘light ring' ifit is placed in a toroidal aether vortex 
and we can say that this system has own space-time. 


What does "some changes of time course" mean? We 
can measure it as some changes of standard rate of 
oscillation process, for example, some stable wavelength 
of laser beam or quartz oscillations. There is a well 
known experiment with two atomic clocks (one of the 
clocks is placed on the roof of some building and another 
one is placed on surface of planet). Due to vertical 
component of gravity the time course should be different 
andit can be measured. How can we organize difference 
in these measurements if both atomic clocks are placed 
in the same altitude? 


It is necessary to consider gravity nature in frames of 
the aethor conception. Two atomic clocks demonstrate 
difference in measurements due to difference in aether 
flow density. Hence, by means of aetherodynamics 
methods it is possible to control the rate of oscillation 
processes in the atomic clocks and in any matter (Le. 
time course itself 


Tho aotherodynamics methods have a clear analogy with 
electrodynamics: motion of charge produce field and 
there is the induction law. Really, classical 
electrodynamics can he considered as particular case 
of the aetherodynamics. So, physical sense of any field 
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is stress or deformation (it is some static field) or 
oscillations of aether. 


Let's introduce the notion of chronal (temporal) charge 
to consider some technical aspects. In electrodynamics 
we assume an electric charge as element of matter with 
positive or negative electric properties and we have to 
compare it with some reference (zero charge or test 
charge). Let's note that in any case we have to consider 
"charge of some particle" but not an "abstract charge’ 
So, we can postulate that any element of matter has zero 
chronal charge if it is moving from Past in Future with 
standard (usual for measurements of surface of our 
planet) time course. Ifthe time course (i.e. existence of 
some element of matter) is decelerated then it can be 
measured as decrease of standard oscillation frequency 
of the matter. Time course acceleration means some 
increase of standard oscillation frequency of the matter. 
Let's determine that in the first case it is negative chronal 
charge and in the second case it is some positive chronal 
charge. Atomic clock is one of possible methods to 
measure zero chronal charge or to find some relative 
positive or negativo difference. 


It is predicted here that motion of chronal charge 
should produce а chronal field. Some provisional data. 
was received by Frolov from simple experiments on the 
rotation of a heat source. Accelerated motion of chronal 
charge (changes of density of chronal current) should 
produce aethero-induction effect that is an analogy (or 
more general case) of Faraday's induction effect. This 
effect can be detected as secondary (induced) 
deceleration of time course in nearest area of accelerated 
time matter, Another case is a secondary (induced) 
acceleration of time course in the nearest area of 
decelerated time matter. 


‘Technical realization of aethero induction method seems 
to be very close to idea, which is described in classical 
epic "Back to the Future" At first, it is necessary to create 
or to collect some chronal charge in a "Пих condenser’ 
and then to accelerate it in space up to some velocity. 
According to the aether conception, this creation of the 
chronal charge is a real technical process. 


It is assumed that estimated chronal effects are 
demonstrated as some threshold field, i.e. space-time 
has some stable discrete energy levels and changes of 
its curvature should have discrete threshold mode. АП 
now aspects disclosed in this paper are the subject of a 
patent process. Faraday Labs Ltd organizes 
experimental program on the topic. Practical application 
of this technology is new energy systems and propulsion. 
methods. 
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investigated completely yet. It was found also that 
harmful effect on biological systems is not related to 
the process of movement in Time itself but is а result of 
the difference of the Time rate value in various parts of 
a body (a biological system). 


Inside of the laboratory setup it was also discovered 
that Time could be changed with some inertia. Areas 
of space having different Time rates have vague borders. 
With sufficient difference in Time rate the human can 
see an area with a different Time rate as some white 
mist. Higher the difference - the mist is denser, that 
can be used as an alarm signal for biological systems. 
It is possible to consider Time-travel as possible and 
(after experiments with mice) there are reasons to 
suppose it will be safe for travelers if they follow certain 
rules. It is especially necessary to emphasize: the trips 
through Time (due to new discovered properties of Time) 
can't affect the Past and they can't change our past 
history. All the so-called paradoxes for the traveler in 
‘Time (for example when "he meets himself in the Past" 
or “he kills his grandfather in his childhood" have clear 
solutions in 3-dimensional Time. 


It is possible to consider as a proven fact that Time has 
‘more than one dimension, Lo. О. Bartini's theoretical 
calculations are confirmed by these experiments: Time 
has 3 dimensions. Hence our Earth world can be 
considered as a 6-dimensional object: length, width, 
height, age or date of Time, variant of a History or 
erosion of Time, density or rate of Time. The concept of 

the Arrow of Time" as fourth dimension (moment of 
Time) is a particular case of the concept of sixth 
dimension (rate of Time) that leads to the physical 
concepts of gravitation and energy and they are 
simultaneously connected. Concepts of the " Einstein- 
Rosen bridges" known since 1916 or "worm-holos" 


introduced into science by John Willer in the 50's, are 
travels in $^ and 6" dimensions, i.e. the “classical” Time 
travels, which were described by Н. Wells. 


Editor's: As the reader could note, the author does not 
disclosure the secrets of the TM design. From the photo 
you can see the electromagnets, which form the regular 
stereometrical construction as well as the cables from 
the TM to the control unit. Dr. Chernobrov mentioned 
the converging electromagnetic waves only. So, to 
understand how it works, itis necessary to get a clear 
notion of the converging electromagnetic waves. Let's 
imagine the ripple effect created by a stone in the water. 
Tho waves move from a central point to periphery. The 
converging waves are just an opposite process: the 
waves move from periphery to the central point. Is it 
possible in Nature? Yes, sure. Dr. Chernobrov wrote: 
“Let's throw a hoop on tho water and inside of the hoop 
we'll seo converging waves." The Time Machine 
technology by Dr. Chernobrov is based on the similar 
principle. 


Time Machine Project 
Alexander V. Frolov 


Scientitie Expert of the Russian Physical Society, 
тылак. 7-812-380-6560 Tet 79219922801 
Email direetor@faradayns alex @kolow.apb. nu 


May 29, 2002 


Faraday Labs Ltd and Dr. Vadim Chernobrov have 
signed the agreement on scientific-research work on 
Investigation of active properties of time. 


In the course of the previous experimental works, 
carried out by Dr. Chernobrov's research team during 
the period from 1984-2002, four versions of Time 
‘Machine had been made and tested, At these devices 
(the biggest system is about 1 meter in diameter) the 
effects of deceleration and acceleration of time course 
were created and measured. Tho principles of control 
of time course velocity were based on the 
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Alexander V. Frolov, General Director Faraday Labs Ltd and Ph. 
Dr Vadim A. Chernobrov have just signed the Contract 


interconnoction of electromagnetic processes and 
physical properties of space-time. Special 
electromagnets, operating in pulse mode, are placed at 
the spherical frame. They create the so-called 
“converging wave", which by Alexander Frolov is a 
longitudinal wave in nature, 


Coupled with aetherodynamics time conception, which 
was suggested by Alexander V. Frolov, the works on 
the control of space-time parameters gain the possibility 
for development and commercial application. As a 
theoretical basis there are those М. Kozyrev works where 
his conception of “time density" are replaced by that 
of "aether density" according to Frolov. 


In September 2002, Faraday Labs Ltd Company plans 
to complete testing of the first experimental system, 
and to start the patenting and research of applied 
aspects, first of all in medicine, 


Physical Principles of the Time 
Machine 


Alexander V. Frolov 


Experimental success of research team headed by Dr. 
Vadim A. Chernobrov, Moscow was reported in [1]. The 
time course can be controlled as rate of any process in 
local space-time (inner space of the Time Machine). It 
сап be decelerated or accelerated by means of special 
‘converging electromagnetic waves". Ordinary waves 
move from the source whereas special “converging 
waves" move to some central point, i.e. into the focus of 
the system. In Chernobrov's design of the Time Machine 
this process is organized by means of several spherical 
envelops, which consist of several electromagnets. 
Electronic control unit controls the processes in this 
design. Dr. Chernobrov reported about 3% change of the 
time course in 4th version of the system, which was 
tested with a human inside. The goal of Dr. Chernobrov's 
work is to research the medical aspects and 
experimental investigation of the principles. Several 
important conclusions were obtained from the project: 
the time course can be controlled and character of the 
changes is different for acceleration and deceleration 
mode. 


Other known publication and research projects on the 
same topic seem to be very far from any commercial 
and practically useful application. Obviously the topic 
is very new and fantastic for most of scientific 
community and at first we have to clarify the physical 
principles of the time control project, which is started 
by Faraday Labs Ltd. 


In this project we believe that notion of time is one ог 
possible description of real physical properties of our 
Universe. So, it is not mathematical abstraction but some 
aspect of physical reality and we can discover some 
physical properties of time. Russian astrophysicist N. 
A Kozyrov [2] developed a theory of active properties of 
time and according to his point of view there are two 
properties: time course and time density, Prof. Kozyrev 
demonstrated experimentally that time density in area. 
of some process (changes of matter) is dependent on. 
entropy parameters of the processes. In [3] it was 
demonstrated that Kozyrev's experiments could bo 
interpreted in aether theory and it has led to simple 
physical conclusions and clear experimental 
perspectives: time course and its density can be 
explained and controlled as parameters of aethes 

Directions of aether flow and density of aether are 


subjects of experimenting with non-reversible changes 
in matter, for example, in crystallization or melting 
processes. Also it is possible to use special 
electromagnetic processes, for example, Chernobrov's 
“converging waves" or other longitudinal waves as 
methods of aether compression or rarefaction. If we 
assume that process of existence of elements of matter 
physically can be explained as aothor vortex processes 
thon its rate is a parameter of aether income/outcome 
balance (aether inflow in element of matter and aether 
outflow from the element of matter). It was also 
described in Time Rate Control (TRC) theory [3]. To 
control this balance it is necessary to develop technology 
of longitudinal waves generation, its focusing and 
resonance effects. The previous research and 
‘experimenting on the topic has been made by N. Tesla. 


Let's assume that we have some technology to change 
parameters of time course, How should we organize this 
local space-time (what is spatial topology of the design)? 
‘There is a very interesting experiment to get the answer: 
rotation of a heavy cone (for example, lead cono) entrains 
surrounding aether, so a vortex appears, which is a 
toroidal formation of aether (rings). The rings can exist. 
in space for a long period. The further question is: Why 
does the beam of light (laser beam) directed to the cone 
by tangent create a luminous ring? We can assume that 
due to natural properties of photons (light propagates 
along the geodesic line in space) some autonomous 
closed toroidal space should be created in such 
‘experiment. The next thought is: since space and any 
‘matter exist in time then we can speak about some 
‘autonomous time. The general conclusion is to be the 
following: autonomous 4-dimensional space-time can be. 
created as toroidal aether vortex. 


Hero is point to note some aspects of research project 
by Prof. Robert Mallett, Connecticut University, USA. In 
fact, sometime next year, he hopes to produce the first 
piece of technology that eventually will allow him to 
build a timo machine. By Mallett it will be a device that 
‘employs lasers "to twist space’. Why is he going to close 
the beam of light? His theoretical background is 
knowledge about black holes, Le. understanding of the 
‘connection between gravity and curvature of space-time. 
In Einstein's theory both matter and energy can bend 
‘space and time. So Prof. Mallett assumes that curvature 
of space-time can be changed not only by mass (like a 
black hole) but it can be affected by energy of photons. 
‘This has led Prof. Mallett to consider the possibility of 
using a circulating beam of light to twist space and to 
create closed loops in time. It is predicted that a spinning 
neutral particle, when placed in the ring, is dragged 
around by the resulting gravitational field [4]. From the 
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Kozyrev-Dirak Radiation 
Its influence on animals 


Dr. Ivan M. Shakhparonov 


International Academy of Energy-Informational 
Sciences 


In the experiment with animals, that were made in the 
Center of Oncology Researches (COR) at the Russian 
Academy of Medical Sciences (RAMS), on the applying 
ofKozyrev-Dirak's Focused Radiation (KDFR), it has been 
found that KDFR decreases the quantity of glucose in 
the blood, reduces its tenacity, promotes the 
strengthening of immunity and the rise of the quantity 
of marrow cells. 


Introduction 


‘This time researchers in Russia and abroad experiment 
ов ball lightnings by means of nonoriented circuits, 
which are similar to the electric analogues of Mobius 
band, also by means of Klein bottle and their 
combinations. Non-orlented fields are investigated very 
intensively now. Accordingly, organisms of the 
researchers, who observe the interactions of such fields 
with a matter, are also changed, thus they should take 
it into account on making such experiments. The aim of 
the article is to show in which way the fields of 
nonoriented circuits influence on animal and human 
organism. Besides the article has for its object the 
prevention of negative consequences, which can appear 
for experimenters through the research process. 


Experiments with animals that were carried out in 1992- 
1993 in Russian Academy of Medical Sciences (RAMS) 
had not been published in proper time because there 
were no quantitative methods of radiation detection. 
Later, in 1996 they were developed [1] and KDFR 
parameters were measured in that geometry, which 
were applied in RAMS, In 1998 powerful and super- 
powerful KDRF sources were obtained. These sources 
were applied (and are applied now) in the researches 
at the controlled radioactive decay [2]. Kozyrev and 
Nasonov [3] and later also Lavrentyev with the 
collaborators [4,5] have proved experimentally that tho 
Sun and some stars generate the radiation, which has 
early unknown properties. We suggest that the 
radiation, discovered by Kozyrev [3], and the radiation, 
which is researched by us and by other experimenters 
with nonoriented circuits, are ofthe same phenomenon. 
At first, it should be noted that on interaction between 
Kozyrev-Dirak radiation (KDR) and a matter mado it 
colder. As it was demonstrated above [1], cooling effect 
can be explained by matter re-magnetization under the 
influence of KDFR beam (adiabatic demagnetization). 
According to the still unpublished data, KDFR bunch 
destroys matter lattice by the way of it's moving. 
However, after a couple of week matter reconstructs it 
to the almost tabulated points, without defects, 
blockness and other damages, which are peculiar to 


other natural crystal structures. In the definite sense 
nature demonstrates the way to rejuvenate 
compound structures. As it is well known, vital 
functions of biological systems on the Earth depend on 
the structure and composition of water. Therefore, we 
have a right to expect considerable changes in the vital 
functions of biological organisms under the influence 
ofKDFR. 


Experimental Devices 


In experiments with animals there were applied the 
devices, which concentrated KDR (KDCR) and had 50 
Wit aggregate electrical power. The description is 
presented in [2] 


KDFR indication was obtained by calorimetric method 
[1] along the way of movement of the main bunch (with 
10 cm across diameter) and at angle of 45° from the 
geometrical axis of a device. 


Researches of Bleeding Duration 


Let us consider KDFR influence on the blood 
‘composition of animals, At the experiment 24-28 gram. 
weighting, pelletized fed male mice were used. In the 
process of the experiment it was discovered that 3 and. 
4 hour processing of mice with КОРЕ at the distance 
2.5 m and at the presence of animals in the sphere of 
‘maximum radiating power, caused some changes of 
fibrillation system. The bleeding duration was 
determined according to Duke method. Two groups of 
animals were used at the experiments: a group with 4- 
hour duration of KDRF processing and a group with 6- 
hour duration. Time of bleeding was considered in 
dynamics at 1, 2, 7, 14, 21, 28 and 35 day (Fig. 1). The 
bleeding duration of the intact animals was determined 
by the value 12811 sec. After the applying of KDFR 
there was noticed some increase of bleeding duration 
1026115 sec and 22321 sec on the first day after the. 
stopping of the influence. In the subsequent periods 
bleeding duration gradually decreases up to the level 
of physiological norm. The whole normalization of the 
index is observed at the animals, which were processed. 
by KDFR during 4 and 6 hours, on 28-35 day up to 
115512 and 133-18 sec correspondingly. In tho process 
ofobservations at the animals, the correlation between. 
time of fibrillation and periods of KDRF processing of 
the animals has not been revealed (Fig. 1). 
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In the course of the experiment the strongly marked 
chronometric hypocoagulation was discovered due to 
the extension of the parameter "K" or, probably, because 
of the change of aggregation properties of platelets 
(Table 1) 


For the determination of biochemical indexes serum was 
obtained from 5-8 ml of rats' venous blood. Beforehand 


(24 hours before the slaughter), forage was taken away 
from the animals. The determination of biochemical 
indexes was provided by means of biochemical analyzer 
HITACHI. As a result of the experiment it was 
determined that at the first day after influence of KDRF 
there was a tendency of decrease of the glucose content 
(Table 2). Other indexes varied in the limit of 
physiological norm. 


‘Table 1 Parameters of thromboflexogramm after KDFR, 4 hours 


Anas Parameters GURUUDGÜSXGUTRIU Fibro gens Tibial acu 
R (sec) | Kisec | Ma (mm) 
T Li Т7 F 2 
2 102 = 18 = - 
T 30 = 107 275 75 
2 180 150 57 315 30 
1 180 - 5 100 


Table 2 KDFR influence on the glucose content in blood of the rats 


Time (days) XDFR Бош Tst Барта es 
after the experiment | (ојл) (mmole) (mmole/l) (mmoles!) 
1 314 вл? 639 127 
10 759 935 890 669 
30 605 EJ 


Research of haemopolosis system 


Several criteria were considered: the dependence of 
biological effect on the distance, on the power flux 
density, on the duration of processing. Besides, KDRF 
influence on mice survival was considered, 


At the experiment 24-28 gram weighting, pelletized fed 
male mice were used. The marrow was examined in 
the dynamic at 1, 3 and 7 day after KDFR influence. Six 
animals were taken on each point. After the 
decapitation of the mouse their thighbones were taken 
out and after that the absolute number of 
myelokaryocytes was calculated by the standard 
method in Goryaev chamber. 


Dependence of the biological effect on the distance 


In all experiments the maximum flux density along the 
geometrical axis of KDCR device was a constant. There 
were used four temporal modes ofthe influence (1,2,3, 

4hours) and three points of long distance between КОЗА. 
and the biological object (0.5; 1.5; and 2.5 m). At 0.5 m 
distance there were no differences in the number of 
marrow cells in comparison with the control cells. With 
the increase of distance between KDCR and the object. 
from 0.5 to 1.5 m some tendency to the increase of tho 
number of marrow cells up to the 7^ day was observed. 

Four-hour KDRF processing caused the increase of the 
number of karyocytes up to 29.99+1.26х10° (P<0,001). 
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‘Thus, any dependence of the biological effect on the 
exposition has not been revealed. For instance, at the 
7" day after ono hour of the exposition the number of. 
karyocytes was equal to 28.45+1.87x10° at the samo 
timo after 3-hour processing it came to 27.65+0.74x10°. 
Alongside with the change of the distance to the 
biological object from 1.5 to 2.5 m the tendency towards 
the increase of the number of marrow cells has kept 
within the same limits 28.2741.9210° and 
29.57:0,8810* 


Dependence of the biological effect on the power 
flux density 


Tho comparative investigation of KDFR influence on the 
biological object in the coverage of KDCR (along its 
geometric axis) and outside the coverage has 
demonstrated that alongside with the increase of the 
radiation intensity there was a tendency towards the 
decrease of stimulative influence of KDFR on 
haemopoiesis. 


Dependence of the biological effect on the duration 
of processing 


Оп processing the animals at distances up to 2.5 m from 
KDCR and on increase of exposition to 3-4 hours it is 
possible to obtain reliably significant difference in the 
number of marrow cells from the physiological norm to 
the 7^ day. 


EDRF influence on the survival of mice 


‘The experiments, determining the survival reaction 
of animals, were made by means of gamma radiation. 
30-day survival is the criterion of determination. 
Conditions for the experiments are the following: in the 
coverage of KDCR and aside the coverage, (the distance 
between the KDCR and the object is 2.5 m in the 
coverage of KDCR and 0.5m outside the coverage). Time 
of influence is 4 hours. Animals of both sex were used. 
"Two groups of animals were used. Tho test group was 
put to the gamma radiation in the diapason of doses, 
which caused marrowy syndrome, i.e. from 7.5 to 8.5 
Gr. The second group of animals after the irradiation in 
the same diapason of doses was repeatedly processed 
with KDFR. Time of the influence is 4 hours at 7.5 Gr 
gamma radiation on 15 mice in one bath and 8.5 Gr on 
18 mice in another bath. Total gamma radiation of the 
animals was made by means of the source Cs with 
the dosage rate of 5.2 Gr/min. Gamma radiation in this 
dose diapason causes death of the animals during the 
development of the marrowy syndrome, i.e. from the 6® 
to the 20° day along with the aplasia of haematogenic 
tissue. Combination of gamma radiation and KDFR 
sometimes leads to the slight increase of the number of 
survived animals. If the animals are irradiated by 
gamma rays at first and then by КОЕН, the death control 
at 7.5 Gr radiation is equal to 5.5% from the total number 
of the animals and at the following KDFR processing 
16% of the irradiated animals die. However, 67% of the 
animals in the tested group have died after КОРЕ 
processing and after the coming next gamma radiation 
with 8.5 Gr total dose. And in the group, which was 
processed with KDFR, only 46% of the animals died. 


Immunity strengthening 


For the investigation of KDFR influence the following 
tests were chosen: activity of natural killers and T-killers, 
which had been obtained by the immunization in vitro 
in the unidirectional mixed culture of lymphocytes and 
also in the reaction of blast transformation on the 
specific mitogen [6, 7]. All tests were made on the 7% 
day after a single KDFR influence. Unfortunately, data. 
have been obtained with the applying of radioisotope 
preparations. Though the experiments of this kind were 
successful and though they have demonstrated the 
increase of some immune reactions’ level, there is a 
certain doubt in the relevancy of radioisotopes 
application [2]. Thus the series of experiments was 
made. These experiments were aimed at the 
investigation of KDFR influence on the development of 
the swelling process. The aim of the experiment is the 
investigation of KDFR influence on the development of 
Ehrlich cancer and sarcoma-37, which were repeatedly 
inoculated to mice. At the first stage of the experiment 
there was a single KDFR influence on the mice 
repeatedly inoculated with sarcoma-37, on the 2^ day 
after the repeated inoculation of the swelling cells to 
the animals. The repeated inoculation was made 
intramuscularly in a right thigh, in a dose 10°of celle 
per a mouse. Time of KDFR influence for the first group. 
of animals was equal to 1 hour, for the second one it 


‘came to 2 hours; and for the third one it came to 4 hours. 
Each group consisted of 6 animals. The test group 
consisted of six mice with repeatedly inoculated 
sarcoma-37 and which had not been processed with 
KDFR. As a result, tho average lifetime of tested animals 
‘was equal to 9 days. The average lifetime of animals of. 
KDFR groups came to 48 days (for 1-hour KDFR 
influenced group); to 12 days (for 2-hour group); and to 
31 days (for 4-hour group). Thus, the average lifetime ог 
the experimental group came to 29 days. Besides, in 
the group, which has been processing with KDFR during 
1 hour, the half of mice had survived (three of six 
mico) 


At the second stage of the experiment the repeated (5 
times during 2 hours) КОРЕ influence on tho mice was 
applied. These mice have been inoculated with 
‘sarcoma-37 at seven days before the beginning of the 
influence. As a result, the average lifetime of the animals 
was equal to 27 days, and for the mice, which were 
processed with fivefold KDFR influence, the average 
lifetime was equal to 76 days. The obtained results are 
the evidence of inhibition of swelling development for 
the animals, which were processed with KDFR 
influence. This leads to the increase of lifetime of such 
‘animals in comparison with the test. Thereby, ata great. 
‘extent the results of the previous experiments on tho 
strengthening of immune status after KDFR influence 
were confirmed. 


Results and discussion 


Let us make a conclusion. At the KDFR influence on 
‘animals’ organism the following effects were observed: 
decrease of blood viscosity; strongly pronounced 
hypocoagulation; decrease of contents of glucose. 
Increase in the number of karyocytes and the extended 
lifetime of the animals, infected with Ehrlich cancer and 
sarcoma-37 were also observed, 


As for human being, the researches in this area have 
not been carried out yet and they are still confined to. 
the single observations. It is possible to give an example 
from the author's practice. In 1975 nonoriented circuit. 
of SkWtt power was examined. Field strength was 
measured. The author of the article had been working 
in the field for about @ hours. And after five hours after 
the experiment I had felt bad. That time it was nothing 
known about the influence of the new radiation on 
human organism. The arrived ambulance has quickly 
diagnosed that I was close to hypoglycemic coma. On 
several hours after the intravenous glucose injection, 
my state has become normal. Now we know that before 
tho experiments with powerful KDFR bunches it is 
necessary to eat sugar. Thus we believe that the data, 
which were obtained after the experiments with 
animals, can be applied to a human being. We can 
‘suggest that the manifestation of the symptoms of the 
KDFR influence on human organism depends on the 
power of the applied source, on the total mass of the 
organism and on the time of it in the coverage of the 
irradiation. From aforesaid it is clear that the experiment 
with powerful KDFR sources is far from being harmless 
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and it is better to make it distantly after exclusion of 
‘man presence near experimental stands and devices. 
At the same time it is quite obvious that on applying of 
small capacity and fixed time of irradiation it is possible 
to develop methods for curing of human diseases, which 
are considered now as incurable (for instance of 
diabetes, some diseases of haematogenic system, of 
cancer and possibly of AIDS. 
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Introduction 


Authors communicate the data on influence of Magnetic 
Blow Wave (MBW) field on several wineproducts. It was 
found, that MBW did not lead to significant changes in 
the major components of the wineproduct (sugar, 
organic acids, minerals). At the same time the taste and 
aroma of treated wine become more pleasant; content 
ofheavy alcohols and wine stone in the treated samples 
was less than in non treated ones. A mechanism of 
transformations was also discussed, 


Keywords: Magnetic Blow Wave (MBW), Wineproduct, 
GLC of aroma compounds and ethanol, HPLC of sugars, 
Atomic Absorption Spectrometry (AAS) of minerals, 
Heavy alcohols and aldehydes, Wine stone, Turbidity 
tendency, Organoleptic evaluation 


Magnetic Blow Wave (MBW) was obtained for the first 
time during the investigations on ball lighting 
generation under the laboratory conditions 
(Shakhparonov 1994). MBW as a physical object is 
Interesting because of some facts, which suggest that 
MEW is a magnetic monopole. The MBW can also 
interact with the matter and transforms it in a definite 
way. Typical example is an elementary carbon in the 
form of graphite, which is transformed by such magnetic 
treatment into ferromagnetic substance (ibid). 
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‘The graphite, which is intially diamagnetic, transforms 
to paramagnetic one with general radiation doze of 
about 710? neutrons/eny. Other types of radiations 
could not affect this way (Svoistva 1975). So one unit of. 
MBW can be considered as 1-10" of neutron masses. This 
fact may be regarded as an indirect evidence for 
assuming that MBW and magnetic monopole are the 
same things. In the absence of excited radioactivity a 
slow MBW [v/c < 1:10] occurs, which does not ionize 
atoms (Devons, 1963). Therefore, their interaction with 
the matter can be observed only indirectly. No data exist 
оп the interaction of MBW with organic substances. The 
experiments and results reported in the present 
communication may be a starting point for development 
of technology and to formulate the methods for vintage 
wine and best quality spirit production. 


‘Materials and Methods 


Assuming that MBW and magnetic monopole are the 
same things, a number of conditions were selected for 
all experiments. The MBW source and the samples were 
placed in the same axis and the axis was oriented 
according to magnetic meridian direction. Such 
magnetic orientation is appropriate, as the energy of 
magnetic monopole theoretically increases in a 
magnetic field (Devons, 1962). All of samples were 
placed at 250 cm distance from MBW source, in 
hermetically closed glasses. It should be noticed that 
MBW could penetrate through many other barriers, for 
‘example into cast iron reservoir with wall thickness of 
5 сш (Amaldi, 1970) 


‘The quality investigations were made by using of 
standard equipment. HPLC, equipped with 
relractometric detector was used for sugars estimation. 
Separation of organic acids in forms of their ethyl esters 
and acid esters was carried out chromatographically 
using a column packed with polyethylenglycol 
succinate and the following temperature option: initial 
temperature is 120°C, final temperature is 220°C, 
temperature growth rate: 8°/min. GLC was also 
employed for determination of ethanol. Minerals content 


conclusion: in order to obtain complete information 
about any system, it should be destroyed. However, 
destruction of tissues of the man in order to get 
information about their state is a too high price to pay 
for the information about his health. 


However, the above Van Hoven's criterion can be 
satisfied with the minimum influence, when the cells 
are not destroyed and the atoms of these cells, being 
primary sources of torsion spectrums to be registered, 
are bring into the non-equilibrium state by means of 
outer disturbing influence, 


In order to choose the frequency of the disturbing 
torsion influence correctly, it is necessary to take into 
account the role of water in physical and biochemical 
organization of tissues of the human organism, 


At the same time, it is necessary to take into account 
the resonance torsion frequencies of various human 
organs. Finally, it turns out that the signal of torsion 
disturbance should be rather sophisticated considering 
both these factors. The TORDI system is a ready-to-use 
production device. Nevertheless, it is important to 
understand that the model is not the limit of scientific 
and technical potential incorporated in it and that 
enhanced variants of the system will appear with the 
course of time. 


Summing up, I would like to draw your attention once 
more to the fact that work on torsion technologies is 
not limited by the directions that were discussed here. 
Actually, as it was pointed out in the beginning, on- 
going development includes all branches of economy, 
industry, agriculture and medicine, as well as all 
problems of everyday life. Technologies that we 
mentioned are the forerunner of the fact that the 
mankind is on the threshold of the age of torsion 


technologies, which, we believe, will change our life in 
the 21" century more than all the scientific and technical 
revolutions of the 20" century. 
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А mistake was found in the electrodynamics: it is 
detected that all electrodynamics’ postulates 
corresponds to the experimental facts, but vortex 
electric fields has unclosed inductive lines. 


When the magnet is moving, then the current of 
magnetic induction is moving together with it. From. 
known velocity of motion v and the value of magnetic 
induction B, itis possible to calculate the intensity E of 
appearing vortex field according to electrodynamics 
formula of transformation of fields E=VB. 


Ifto change the E=VB on induction D= € E in formula 
of fields’ transformation, that will get D= є Bv, where 


D is electric induction, B is magnetic induction, v is 
velocity of motion, £s electric constant. 


Herewith the appearing electric induction is always 
transverse to the direction of motion. It is possible to 
formulate the rule of origin for electric induction under 
the condition of rectilinear motion: fto dispose the right 
hand palm so four fingers shows the motion direction. 
ofthe magnetic flow (the field), connected with moving 
‘magnet, and the vector В fells into palm, then the moved. 
aside big finger will indicate the direction of vector D. 

‘The given rule is like the rule for Lorenz’ force, but on 
the contrary (the difference is in frame). In the first case 
the charge moves, but the magnet rests. Here the 
magnet moves, but the charge, which points the 
direction for lines of force of electric induction, is 
immovable. So, there it is the rule for left hand, but here, 

‘on the contrary, it is the rule for right hand, Thereby, if 
the charge moves, but the magnet is immovable, then 
the rule of left hand uses for determination of the force. 

But ifthe magnet moves, but the charge rests, then the 
rule of right hand uses for determination of the force. 
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‘The origin of electric force is connected with that, the 
vortex electric field D= £,Bv appears around moving 
‘magnet (the magnetic field does not act on immovable 
charges). 


In common literature on electrodynamics there is no any 
difference between electric vortex field and solenoidal 
field, but these are different notions. The sign of 
solenoidal field is the closed lines of electric induction 
(the flow of vector D through the closed surface is a 
zero), but for the vortex field the sign is following: the 
work of forces can be different from zero under the 
condition of motion along a closed line. That is to say, 
the vortex fields can agitate tho rotational currents. 


From the electrodynamics textbook: "Tho work of forces 
of vortex electric field can be different from zero, when 
the electric charge is moving along a closed line.” 


For instance, when the magnet moves, the vortex 
electric field appears and this field can be solenoidal or 
not, depending on magnet's orientation. Let's take such 
example: the magnet moves evenly, rectilinearly, and 
it's poles are oriented transversely to direction of motion. 
According to the rule of origin for electric induction 
(D= £ „Bv that is the rule of right hand), the appearing 
vortex electric flow is not a solenoidal, since the lines 
of electric induction are not closed. Its begins in one 
conditional area of disturbance (+), accompanies the 
moving magnet, and it finish in another area of 
disturbance (-).For presentation it is enough to consider 
only two areas (+) and (-), represented on Fig.1. These 
dissimilar areas of disturbance appears because that 
flow of magnetic induction inside the magnet has the 
inverse direction, that outside the magnet. 
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ол Fig2 
‘That moving disturbance of electric and magnetic fields 
presents itself as transverse electromagnetic 
disturbance. Also, it is necessary to notice, that under 
such magnet's motion, the appearing vortex electric 
field is not closed, but the current of electric 
displacement, connected with it, is closed (a currents 
are always closed). In given example, for clarity, it is 
possible to present a intensity of electric field through 
the Lorenz’ force, if to take tho frame, in which the 
‘magnet rests, and the test charge moves. 
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On the Fig.1 the moving magnet is conditionally 
represented (motion is toward to the text, magnet is 
moving away). N and S are poles of magnet. The 
direction of lines of electric induction, appearing when 
the magnet is moving, specified by arrows > and Є 
Part ofthe lines begins in positive area (+) and finishes 
in negative area (-) the areas are placed on the ends of 
magnet. The flow of electric induction through closed. 
surface is not a zero; that is to say, these areas of 
disturbance are moving electric charges. 


From the electrodynamics textbook again: “The flow of 
vector D through any closed surface is equal to algebraic 
amount of external charges, covered by this surface. In 
the electrodynamics these postulates has the same role, 
as Newton’ laws in classical mechanics." 


‘Thereby, according to postulate, it is necessary to 
consider the appearing dissimilar areas of disturbance 
(+) and () to electric charges, or it is necessary to 
change the postulate. 


It is interesting, that a part of lines of electric induction, 
which placed frontal and behind magnet, starts and 
finish at infinity, since the distribution of magnetic 
induction around magnet has not determined borders. 


For clarity, it is possible to make following calculation. 
For instance, the coil (loop or turn) with current, as a 
‘magnet, moves evenly and rectilinearly, but its magnetic 
poles are oriented transversely on motion direction. 
Under such motion the lines of electric induction are 
not closed, and the dissimilar areas of electric field's 
disturbance appears in space on the edges of this сой. 


Оп Fig.2 the moving coil with current is conditionally 
represented. It moves from left to right side of the page. 
The arrows on the coil indicate the direction of current. 
‘The appearing dissimilar areas of disturbance of electric 
field are marked by signs (+) and (-). Knowing, that in 
medium of the coil В=д/2г and according to D= £ Bv, 
itis possible to find the electric induction, appearing in 
the center, between two dissimilar areas D=e,u.Jv/2r, 
where Lis current in the coil, r is radius of the сой, vis 
velocity of motion, z, is electric constant, |, is 
magnetic constant, The electromagnetic disturbances 
in transverse electromagnetic waves has the similar 
field construction, there also dissimilar areas of 
disturbance of electric field exists, that is to say the 
lines of electric inductance are not closed. Only the 
currents of electric displacement and magnetic 
induction are closed, 


Lot's consider another example: magnet moves 
rectilinoarly, but its polos are oriented longitudinally to 
direction of motion. According to tho rule for origin of. 


electric induction (D= £ Bv is the rule of right hand), 
the appearing rotational electric flow is solenoidal, since 
in this case the inductive lines become closed lines. 
Usually in books on the electrodynamics such moving 
magnet is considered, and the wrong conclusion is 
thereof done, that vortex electric field is always 


solenoidal, herewith it is forgotten, that poles of the 
magnet can be oriented not only along the direction 
of motion, but across also. 


From the electrodynamics textbook: “The vortex electric 
field differs from electrostatic field that it is not related 
with any electric charges and its lines of intensity aro 
closed lines. 


From theory and from experiments it follows, that 
under transverse motion of magnet the lines of 
disturbance of vortex electric field can be unclosed 
and, accordingly, the flow of induction through the 
closed surface is not a zero. Then there is a direct 
discrepancy to facts in modern electrodynamics. It is 
strange, but for the whole history of researches in 
magnetism the transverse magnet's motion was not is 
considered. It leads to revising of electrodynamics’ 
postulates, which plays such role in electrodynamics, 
as the Newton's laws plays in classical mechanics. The 
postulates, giving invalid belief about field processes, 
accordingly, do not allow to make some correct 
calculations. Fallaciousness of these postulates was one 
of the reasons, on which the electrodynamics could not 
toconsider and to calculate the discrete electromagnetic 
waves (photons), where the magnetic field also is the 
transverse field (the field construction and calculation 
of photons are represented on the page http:// 
www.comail.ru/—alemanov). That is to say, not only 
particles has tho charges, but areas of disturbance of 
field (without particles) are the charges also, where 
the flow of electric induction through the closed surface 
is not a zero. Thereby, the vortex electric fields can be 
not only as closed flows of induction, but as well as 
inducted electric charges, accordingly, the laws for 
electric charges are valid for induced electric charges 
algo. For instance, in the law of conservation of charge: 
itsomewhere the area of disturbance with positive sign 
appears, that negative area appears also. 


From the electrodynamics textbook: “The vortex electric 
field is generated by the variable magnetic field. Its force 


lines are always closed, like force lines of magnetic 
field.” 


But before this fundamental postulate, confirming, that 
force lines of vortex electric field are always closed, it 
was necessary to consider all variants of change for the 
‘magnetic field, including the variant of the transverse 
motion of the magnet. That is to say, the consideration 
of physical processes could not be unilateral. Faraday 
considered the longitudal motion of magnet and 
discovered the electromagnetic induction, but the 
transverse motion of magnet that have the principle 
importance for understanding of field processes in 
electrodynamics was not considered. Thereby, the 
longitudal motion of magnet brings to arising a vortex 
electric field with closed force lines, but transverse 
‘motion of magnet brings to arising a vortex electric field, 
Where the lines of forces are not closed. In this case it 
lead to induced electric charges. It is necessary to 
notice, that this is first mistake, detected in 
electrodynamics postulates for all time of existence of 
electrodynamics. 


From the electrodynamics textbooks: "... Gauss theorem 
is valid not only for electrostatics, but also for 
electrodynamics, which using a variable in time 
electromagnetic fields. We are not sure if this hypothesis 
is valid or it is not valid... Only the experiment can 
give the answer on this question. The whole collection 
(of experimental facts speaks in favor of this hypothesis.” 
But, unfortunately, the experiment with transverse 
‘motion of magnet was not considered seriously in this 
textbook. 


(Editor's note: Well-known Searl's experiments and 
Godin & Roshchin's experiments are based on such 
transverse motion of magnets (rollers). In Alemanov's 
article it was demonstrated that in this case the 
experiment should lead to induced electric charges. 
Really it was detected in experiments. Hence this 
missed aspect of electrodynamics is very important 
Mor development of the new energy technologies.) 
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Nature of mass is one of the important problems of 
modern physics. It is accepted to consider that the mass 
of elementary particle is determined by fields, which 
are connected with it (electromagnetic, nuclear and 
others). However, we didn’t create any quantitative 
theory of mass. There is no theory to explain why 
masses of elementary particles form a discrete spectrum. 
of values and to allow determining this spectrum. 


Mass (m) is a physical value, one of characteristics of 
matter, which defines its inert and gravitational 
properties. Accordingly, we distinguish inert mass (m) 
and gravitational mass (m) 


Inert mass (m) characterizes dynamical properties of a 
body, its property to accelerate under the action of the 


torco (f) and according to the second Newton's law is 
considered to be constant coefficient of proportionality 
for the given body between Ë and acceleration d 
Fema [n 
Gravitational mass (m,) is а source of gravity field. 
Every body creates its gravity field, which is 
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The Principle of Self-Organization, which can be 
formulated as follows: any material object 
represents an open self-organizing system whose 
internal structures are formed with the 
‘participation of the whole universe. Apparently, the 
Principle of Self-Organization, incorporated in 
‘nature as one of the integral properties of matter, 
is nothing more nor less than a spirit (or absolute 
idea, or creator) which operates the world and 
creates all its variety. 


Physical Mechanism of Nuclear 
Reactions at Low Energies 


VP Oleinik* and Yu.D. Arepjev 


sod 1 shali explain to you everything ele 


Abstract. 


Tho physical mechanism of nuclear reactions at low 
energies caused by spatial extension of electron is 
considered. Nuclear reactions of this type represent 
intra-electronic processes, more precisely, the processes 
occurring inside tho area of basic localization of electron. 
Distinctive characteristics of these processes are 
defined hy interaction of the own field produced by 
electrically charged matter of electron with free nucle. 
Heavy nucleus, appearing inside the area of basic 
localization of electron, is inevitably deformed because 
of interaction of protons with the adjoining layers of 
electronic cloud, which may cause nuclear fission. If two 
or more light nuclei occur "inside" electron, an attractive 
force will appear between the nuclei that may result in 
the fusion of nuclei, The intra-electronic mechanism of 
nuclear reactions is of a universal character. For its 
realization it is necessary to have merely a sufficiently 
intensive stream of free electrons, Le. heavy electric 
current, and as long as sufficiently a great number of 
free nuclei. This mechanism may operate only at small 


‘energies of translational motion of the centers of mass 
of nuclei and electron. Because ofthe existence of simple 
‘mechanism of nuclear reactions at low energies, nuclear 
reactor turns out to be an atomic delayed-action bomb, 
which may blow up by virtue of casual reasons, as it 
has taken place, apparently, in Chernobyl. The use of 
cold nuclear reactions for production of energy will 
provide mankind with cheap, practically 
inexhaustible, and non-polluting energy sources. 


Introduction 


Nuclear reactions at low energies, occurring in physical 
and biological systems, and, in particular, the cold 
fusion (CF) of nuclei, attract ever increasing attention 
(see review articles [1,2]). This is explained by the fact 
that research on CF (in what follows, by cold fusion we. 
shall understand any nuclear reactions at low energies) 
‘opens up the way to the solution of the problem which 
was set more than 50 years ago in the field of controlled 
thermonuclear reactions (CTR) and which has not been 
solved that is the problem to provide mankind with 
cheap fuel. An important point is that CF allows to 
create not only cheap, but also non-polluting energy 
sources, as nuclear reactions at low energies are not 
accompanied by radiations dangerous to health (У. 
radiations, streams of fast neutrons and other particles). 
Note that the energetic problem facing mankind is 
presently of special interest in connection with the fact 
that, according to expert evaluations, the oil-and-gas 
resources in the world will suffice only for some decades. 
For this reason the study of CF is among the most 
important problems of physics. 
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It is necessary to note that, relying on the standard 
theory of nuclear reactions describing nuclear processes 
in vacuum, experts in the field of nuclear physics, 
‘engaged in CTR, reject the very possibility of existence 
of nuclear fusion at low energies. Two basic objections 
are raised against CF: 


1. at low energies the penetrability of Coulomb barrier 
around nuclei is so small that the probability of nuclear 
fusion is practically equal to zero; 

2. distinction between the atomic and nuclear energy 
scales is so great that the energy, which might be 
evolved as a result of nuclear fusion, could not be 
transferred directly to atomic lattice; therefore the 
‘energy above should be emitted in the form of streams 
of Y-quanta, fast neutrons and other particles. 
However, such streams of sufficient intensity have not. 
been registered. 


‘The answer to the first objection against existence of 
CF is that at the heart of CF are nuclear processes 
occurring in environment, and the basic role is played 
here, apparently, by collective effects caused by 
Interaction of nuclei with particles of environment in 
which the nuclear reaction takes place. The laws 
Governing the behavior of interacting nuclei in vacuum 
are inapplicable to the description of CF of nuclei [3] 
Nuclear reactions occurring at low energies submit to 
completely different laws, which can be established 
only provided that collective effects mentioned above 
are taken into account. For this reason the standard 
theory of nuclear reactions in vacuum can by no means 
refute the existence of CF. 


As to the impossibility of transferring the energy 
between levels of various scales, we can give an 
‘example of the phenomenon of sonoluminescenco 
(luminescence of a liquid when a sound wave causing 
cavitation passes through it) [4], in which the energy 
transfer from an acoustic wave to electromagnetic field 
occurs with appreciable probability in spite of the fact 
that the distinction between energies of acoustic 
phonons and quanta of light reaches 11 orders. 


Аз early as 10 years ago J. Schwinger, the Nobel winner 
and the known expert in the field of the theory of 
elementary particles and quantum electrodynamics, 
asserted that itis impossible to deny the reality of CF 
phenomenon [3,4]. Since then the CF phenomenon for 
nuclei was repeated hundreds times in laboratories all 
over the world, tens of patents on the ways of energy 
generation on the basis of CF were registered and 
enormous number of experimental works were 
published, which not only confirmed the existence of 
effect, but also contained its detailed analysis. 


‘The most convincing evidence for the existence of 
nuclear reactions at low energies seems to give the 
‘mass-spectromettic research of reaction products [5] as 
well as research on biological systems [6]. Detailed 
study of electric explosion of foil made of especially pure 
materials in water, described in [5], suggests that at 
electric discharges transformation of chemical elements 


Page 216 


occurs. Study of optical spectrum of plasma arising at 
discharge and of the mass-spectromotric analysis of 
sediments, which remained after the discharge, shows 
that in plasma there is an appearance of a significant 
number of chemical elements which were not presented 
in the initial material of explosive foil and electrodes 
and also that the isotope structure of the foil material 
changes appreciably. The change of experimental 
conditions, for example, of energy contribution in foil, 
its mass and dimensions results only in redistribution 
of intensity of plasma spectral lines, i. in the change 
of statistical weight of chemical elements in plasma, 
but the composition of chemical elements remains 
unchanged and it essentially depends on the material 
of foil. As it is seen from the received results, nuclear 
reactions, which take place at electric discharge, are 
not accompanied by the occurrence of a neutrons stream. 
апа y-radiation and proceed at low energies of atomic 
nuclei 


The research mentioned above as well as many others, 
carried out by different researchers in different 
laboratories, allow to draw a conclusion that existence 
of nuclear reactions at low energies is reliably 
established. 


The development of research on CF is hampered by the 
absence of theory of the phenomenon. As noted by 
‘Schwinger [3,4], the situation in CF is closely parallel 
to that one in high-temperature superconductivity: 
reality of the last, as a result of careful experimental 
research, is completely established, though theory of 
the phenomenon is absent till now. 


In [5], to account for the transformation of chemical 
elements, the hypothesis is put forward that at the 
electric explosion of foil in the plasma channel magnetic 
monopoles are formed which may overcome the 
Coulomb barrier even at insignificant kinetic energy due 
to the great magnitude of their magnetic charge. The 
monopole, appearing not far from a nucleus, causes its 
polarization: those nucleons of the nucleus, which are 
situated more close to the monopole, experience 
stronger influence of the last, than the nucleons situated 
оп the opposite side of the nucleus. As a result, a 
deformation of the nucleus arises (the nucleus is 
lengthened), which may result in nuclear fission. 


Obvious drawback of this mechanism of nuclear 
reactions is that magnetic monopoles have yet to be 
found out in nature, 


Numerous attempts to construct a consistent theory of 
CF (seo reviews [1,2]) have not been crowned with 
success. As it was noted above, for the CF to be 
described, the account of the collective effects may be 
important caused by interaction of nuclei with 
envionment, in which nuclear reaction takes place. 
But does it suffice to take into account these effects in 
order that the theory of the phenomenon is constructed? 
‘The analysis of the experiments on transformation of 
chemical elements at low energies and on the CF of 
nuclei suggests that the discussed phenomenon does 


not fall within the domains of exotic ones: it seems to 
occur in nature constantly, at every step, in both 
physical and biological systems. Therefore, itis natural 
to expect that nuclear reactions at low energies should 
have a simple physical explanation. 


However such explanation, which is not beyond the 
scope of existing representations, is yet to be found. 
Does not it mean that we are facing here the situation 
similar to that which has arisen in physics at the end of 
the 19th century and which has been figuratively 
described in the words: on the light sky of physics there 
are only two small dark clouds — the radiation of 
absolutely black body and the Michelson experiments? 
Let us remind that in order for these clouds to be 
removed, it has taken the revision of physical notions 
about electromagnetic field as well as about space and 
time. 


As is noted in [B], there is a simple physical mechanism 
of nuclear transformations at low energies which 
existence follows from the quantum theory of electron 
as an open self-organizing system [9]. If two or the 
greater number of light nuclei appear inside free 
electron, more precisely, inside the area of basic 
localization of the particle, because of interaction of 
nuclei with electrically charged matter of electronic 
cloud, a force of attraction appears between the nuclei 
which may result in fusion of nucleus. This means that 
cold nuclear reaction represents an intra-electronic 
process which character is defined by physical 
properties of the own field produced by electrically 
charged matter of electron. The purpose of this paper 
is more detailed consideration of the mechanism above 
stemming from the spatial extension of electron. 


In section 2 physical ideas are formulated and basic 
results are schematically presented of quantum theory 
of electron as an open self-organizing system. The 
theory outlined is necessary to elucidate the origin of 
the mechanism resulting in the occurrence of nuclear 
reactions of fusion and fission at low energies. The 
essence of the developed approach consists in that the 
own field created by electron is treated as a 
congenital, integral physical property of electron, 
intrinsically inherent in the particle by the very 
nature of things and for this reason tho own field and 
self-action are included in the definition of the particle 
at the initial stage of formulating the theory. As ie seen 
from the received results, electron represents a quantum 
(elementary excitation) of the field of electrically 
charged matter. It is a solition, which physical and 
geometrical properties are described by the non-linear 
and non-local dynamical equation similar to the known 
Dirac equation. 


In section 3 the application of quantum model of self- 
organizing electron to nuclear reactions at low energies 
is considered. It is noted that because of the presence 
of simple physical mechanism of nuclear reactions at 
low energies, which is of a universal character, nuclear 
reactors represent, in effect, nuclear delayed-action 
bombs, which from time to time may blow up by virtue 


of the casual reasons. Hence, though nuclear stations 
may provide mankind with energy, however atomic 
engineering is a very dangerous way of energy 
production. The only acceptable way of solving the 
energetic problem consists in the use of nuclear 
reactions at low energies. 


Quantum model of electron as an open self- 
organizing system 


The basis for the standard formulation of quantum. 
electrodynamics (QED) is the hypothesis that electron 
is a structureless point particle which does not 
experience self-action. This assumption results in 
serious difficulties - the divergences of mass and charge 
of electron and the impossibility to explain stability of 
the particle (see, for example, [10-12]) 


‘The difficulties mentioned above are very serious. 
According to Dirac, the difficulties of QED "in view of 
their fundamental character can be eliminated only 
by radical change of the foundations of the theory, 
probably, radical to the same extont as transition from 
the Bohr orbits theory to modern quantum 
mechanics” ([13], p. 403). "Correct conclusion", Dirac 
‘emphasizes, “is that the basic equations are incorrect. 
‘They should be changed in such a way that divergences 
Чо not appear at all” 


‘The main reason of occurrence of difficulties is the 
assumption that electron is а point-like particle. 
Therefore, abandonment of this hypothesis is inevitable. 
As an analysis of the problem shows, the key to 
constructing a consistent quantum theory of 
electromagnetism lies in taking account of the Coulomb 
self-action of electron, ie. the back action of the own. 
field created by charged particle in environmental space 
upon the same particle. In the special case that the 
particle is at rest in an inertial reference frame, own 
field of the particle turns into static Coulomb field 


E.Schrédinger who suggested the historically first 
physical interpretation of quantum mechanics put one 
ofthe boldest ideas concerning the problem of electron 
forward. According to Schródinger's hypothesis, the 
quantity e|V(rJ Се and (r) are charge and wave 
function of electron, respectively) is the density of. 
spatial distribution of electron's charge and, 
consequently, the linear sizes of electron are tho samo 
ав those of atom [14,15]. However, they did not succeed. 
in substantiating the interpretation and, for this reason, 
it was rejected by the majority of physicists [16]. 


An important step to the correct understanding of the 
physical nature of electron was made by A. Barut and. 
by his collaborators [16-18] who formulated and 
developed quantum theory of electromagnetic 
processes on the basis of self-energy picture (the Self- 
Field QED). Using expression for the total own energy 
of electron, they managed to calculate the Lamb shift 
and other radiative corrections and to show that 
radiative phenomena may be described in terms of the 


Page 217 


action function, without using the second quantization 
‘method. Аз is pointed out by Barut [17], “the correct 
quantum equation of motion for radiating electron is not 
the Dirac or the Schrédinger equation for bare electron, 
but an equation containing an additional non-linear self- 
energy term". 


‘New lines of approach to the problem of electron are 
offered in [9, 19-24]. The formulation of electrodynamics 
is considered which represents a synthesis of standard 
quantum electrodynamics and ideas of the theory of self- 
organization [25]. The physical mechanism of self- 
organization of electron consists in self-action. Taking 
into account the self-action means that electron is 
treated as a feedback system. 


Let us outline schematically the results of the 
formulation of quantum electrodynamies in which 
electron is an open self-organizing system. 


Editor's note: The authors develop mathematics by using 
Lagrangian functions, 7 equations. You can contact the 
‘authors for more information about. 


‘Thus, the negative result is received: we have tried to. 
take into account self-action of electron in a natural way 
by supplementing the Lagrangian function with the self- 
‘energy term, but we came to an equation that has no 
reasonable physical solutions at all. This result seems 
to mean that the standard theoretical scheme reaches 
hero the limits of its applicability and во, remaining in 
its framework, it is impossible to solve the problem of 
electron and elucidate the physical nature of 
electromagnetic interaction, 


Essentially new point, which is introduced in [9] into 
quantum mechanics consists in the replacement of the 
model of isolated system described by harmonic 
oscillator with the model of open system. Let us 
advance the arguments indicating the inevitability of 
using the model of open system as a basis of the 
description of interaction between microparticles [26], 


‘Note, first of all, that quantum particle theory based on 
the use of the models of isolated system is, strictly 
speaking, physically meaningless. Really, any 
observation conducted on a system represents a process 
of interaction of the system with the means of 
observation, But in case of microparticles (quantum 
particles) this interaction is not weak and consequently 
itis inadmissible to neglect it, Le. microparticles should 
be necessarily considered as essentially non-isolated. 
systems. 


A starting point of the standard formulation of quantum 
‘mechanics is the physical idea that interaction between 
physical fields can bo reduced to collision of the 
Particles corresponding to these fields, the particles 
before and after collision being considered as free ones. 
According to these representations, quantum 
mechanics is based on the notions of "bare", non- 
interacting particles, with the interaction between them 
being considered as an additional factor which can only 
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insignificantly alter the physical properties of non- 
interacting particles. However, such an approach to 
interaction between physical fields is obviously of an 
idealized character because particles constantly 
interact “with vacuum as with some kind of physical 
‘medium in which the particles move" [27]. Interaction 
of particles with vacuum fluctuations is not small and 
it cannot be removed. 


It is well also to bear in mind that the necessary 
intermediary at studying micro-objects are the means 
of observations (the devices) with the classical field 
corresponding to them which should be taken into 
account in consistent quantum theory [28]. Inclusion in 
theoretical scheme of arbitrarily weak classical external 
field results in occurrence of non-zero width T of energy 
levels of “dressed” particles. The basic impossibility to 
isolate a real particle from vacuum fluctuations of the 
field and from the classical sources connected to the 
means of observation is indicative, thus, of necessity 
to take into account the non-zero width of energy levels 
of real particles [26] 


The use of the harmonic oscillator model, when 
describing the interaction of electromagnetic radiation 
with substance, seems to be the main source of serious 
difficulties of the standard formulation of quantum 
theory, as such an approach means apparent neglect of. 
those physical processes which, proceeding constantly, 
are responsible for inseparable coupling ofreal physical 
system to surrounding medium. Introducing artificial 
notion about switching on and switching out of 
interaction of oscillator with radiation field, we are able 
to calculate within the framework of existing theory the 
width of energy levels of oscillator, but we cannot assert 
with certainty that such an approach results in correct 
description of interaction. 


From the reasoning given above it is seen that they are 
the models with energy levels of non-zero width that 
should form the basis for the description of interaction 
of radiation with substance. It is necessary to formulate 
such a quantum theory, which would take into account 
the energy levels of non-zero width Г. The case in point 
is that one should introduce an infinitesimal damping 
T into the initial set of equations describing interaction 
of charged particles with electromagnetic field, Such 
an approach means the violation in infinitesimal of 
homogeneity of physical system relative to translations 
in time. Necessity of violating the homogeneity of time 
follows from that fact that in the usual approach (with 
T = 0) the states of the system of interacting fields have 
degeneracy of infinitely large multiplicity in relation to 
time translations. According to the fundamental 
Bogoliubov's concept of quasi-averages [29], when 
describing the behavior of degenerate systems, one 
should include into Hamiltonian an infinitesimal term. 
removing degeneracy. In the theory presented here 
degeneracy of states of quantized fields relative 
translations in time is removed by introducing the 
infinitesimal damping Г into Lagrangian. Thereby the 
degeneracy under study is removed already in the 
initial, zero-order approximation, which is of 


fundamental importance for the approach based on 
perturbation theory. 


Formulation of the physical idea that quantum friction 
arises at the very elementary level - at the level of one 
particle is given in monograph [26]. Impossibility to 
isolate real particle from the surrounding world is that 
property which should be taken into account already in 
the one-particle theory (for each kind of particles), even 
before switching on the interaction with other particles. 
Model of the particle as an open system (P40) is 
attractive owing to tho fact that from the very beginning 
the degeneracy of states relative to time translations is 
absent in it, the degeneracy, which is removed in 
standard approach by taking into account the 
interaction of particle with vacuum field fluctuations 
and classical fields. The basis for the developed 
formulation is the fundamental concept of quasi- 
averages supplemented with the requirement that the 
equations of motion of the particle with Г ( follow 
from the action principle. It should be emphasized that 
the non-zero damping T is introduced into 
electrodynamics with the aim to establish the structure 
of the Lagrangian function, which takes into account 
the property of openness of physical system. After 
establishing the structure, the limiting transition 
T —0 is fulfilled. 


In our opinion, the development of quantum theory 
will be inevitably connected with the use of models 
of open system; as such models reflect more 
completely the physical essence of interrelations in 
the real world. It is necessary, thus, to define more 
exactly the concept of openness of physical system, 
which, on the one hand, would describe real system 
accurately enough and, on the other, would be simple 
enough to describe the particular physical processes. 


As open system has the richer physical contente in 
comparison with isolated system, some essentially now 
mathematical ideas are needed for its description. First 
of all, it is necessary to increase tho number of 
independent dynamical variables describing the 
particle as open system. In papers [9,19-24], as a basis 
for the description of self-acting electron, the simplest 
model of open system is used which can be described 
by the Morse-Foshbach-Bateman Lagrangian function 
120,21] and which was successfully used for the 
description of dispersive medium (the review of articles, 
in which applications of the model of open system to 
electrodynamics of dispersive medium are considered, 
is given in monograph (26). In this model the number 
of dynamical variables is doubled as compared with the 
isolated system, namely, to each dynamical variable of 
"bare" particle, ¥ , there correspond two dynamical 


variables, which are denoted by Y and Ẹ . These 
quantities are considered as components of the wave 
function describing the quantum state of self-acting 
particle. One of them, вау, Y , corresponds in a sense 
to the particle alone (to the "bare" particle) and the 


other, ф to the surrounding medium, in which the 
particle moves. 


Editor's note: You can contact the authors directly for 
‘more information (8-16 equations) 


Equation (16) coincides in its appearance with the usual 
Dirac equation for charged particle in an external field 
described by 4-potential . However, in reality, it differs 
essentially from Dirac's equation. The distinction 
consists in that equation (16) is non-linear and non- 
local, with the non-locality being of both spatial and 


time character. Potential (A,) and vortex (4, ) 


components of the 4-potential, entering equation (16), 

differ from each other by their physical nature: the 
former describes the Coulomb field and is expressed 
‘quadratically in terms of the wave function components 
of electron, and the latter describes transverse 
electromagnetic waves and is expressed in terms of 
vortex electromagnetic field. As a detailed analysis 
shows, solutions to the basic dynamical equation 
describe the clots of self-acting electrically charged 
‘matter, localized in space, ie. the particle is a soliton. 


‘The internal energy spectrum of electron is discreto with 
an indefinitely large number of levels, and to each value 
ofinternal energy E, (kis the sot of quantum numbers) 
there correspond certain linear dimensions and 
geometrical form of the region of localization of 
electron's charge. Dimensions and the number of 
extreme of wave function increase with increasing the 
value of energy Е, The distribution of electric charge 
of atomic electron in the ground state consists of the 
range of basic localization with the linear dimensions 
of the order of Bohr radius a, (a, — 10 *m) and of the 
tail stretching up to infinity. It is essential that because 
of non-linearity of the dynamical equation of electron, 
wave function does not obey the superposition 
principle. By virtue of this, electron acquires the 
properties of absolutely rigid body: the perturbation 
acting on electron at an instant of time in the range of 
basic localization becomes known at the next instant 
t + 0 at any distance from the particle. 


In Fig. 1 the resulte of calculation are represented 
‘schematically, carried out on the basis of equation (13), 
of the distribution of electric charge in atomic and free 
electrons in the ground (a) and first excited (b) states. 


According to [9,19], the atom represents a system of 
nuclear and electronic solitons interacting with each 
other, the internal energy spectrum of the hydrogen 
atom, due to electromagnetic interaction, being of a 
zoned character. The occurrence of zoned structure of 
energy spectrum of hydrogen atom is explained as 
follows. Free nucleus, because of existence of Coulomb 
selfaction, has a discrete internal energy spectrum. As 
the interaction of nucleus with electron is small in 
comparison with the energy of Coulomb self-action of 
the nucleus, it can be taken into account by perturbation 
theory. From here it follows at once that each energy 
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Fig. 1. Density ot electric charge (p) of electron in the ground state (a) and in the frt excited 
state (b): the continuous ines correspond to electron in the hydrogen stom, and the dotted ones 


levol of froo nucleus is split in a zono. Thero aro 
indefinitely many zones (Balmor's replicas) and in each 
of them there are indefinitely many energy levels. The 
lowest zone coincides with the usual Balmer spectrum, 


Physical mechanism of nuclear reactions at low 
energies 


‘The quantum theory presented above schematically of 
electron as an open self-organizing system is indicative 
of the existence of the following mechanism of nuclear 
reactions at low energies [8] 


If there occur in the region of basic localization of free 
‘electron, which linear sizes in the ground state of the 
particle are several times as large as those for hydrogen. 
atom (see Fig. 1), two or the greater number of nuclei, 
each of them attracts on itself the adjoining areas of 
electronic cloud, resulting in compression of the 
electronic cloud as a whole. As a result, there appears 
automatically an attraction of the nuclei, which proved 
to be "inside" electron, on each other (see Fig. 2). 


Calculation shows that the Coulomb barrier around 
nuclei is deformed, its height decreases and the 
probability of penetration through the barrier 


accordingly increases due to tunnel transition. Under 
certain conditions this process may result in fusion of 
nuclei. Obviously, the process in question can occur only 
at small energies of translational motion of the centers 
of mass of electron and nuclei: nuclei should be "Inside' 
electron long enough for them to have time to come 
nearer to each other as a result of electron-nuclear 
interaction. This mechanism of nuclear fusion is of a 
universal character. In order for it to be realized, it is 
necessary to have only a stream of free electrons 
intensive enough, Lo. heavy electric current, and as long 
as sufficiently great number of free nuclei. 


If heavy nuclei appear “inside” free electron, owing to 
their interaction with the electronic cloud there occurs 
polarization of nuclei. Because the own field of electron 
interacts with protons more strongly than with neutrons, 
nuclei are deformed (become extended), and this 
process may result in the decomposition of nuclei to 
fragments (in nuclear fission). 


Аз is noted in [7], the official version of the reasons for 
Chernobyl accident contains serious contradictions, a 
number of facts concerning the accident has no 
convincing explanations, and this circumstance forces 
to search for the true reasons for the happening, since 


pa 


atic image of interaction of nuclei with electronic coud: (a) 1 isthe region of basic localization of 
"and P, are the attractive forces between nuclei, which appear a the expense of 


lactose cloud compression induced by Coulomb forces, (B) р ie the charge density, Lia electronic soliton, 2 and 
3 are nuclear водова, X, (1, 2,3) ге coordinates of the centers of mass o particles. 
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“not having understood the mechanism of the one 
tragedy, we sooner or later shall become witnesses of 
the other". The authors hypothesize that the reason of 
the accident was penetration into the nuclear reactor 
of magnetic monopoles, which have caused the decay 
of nuclei "U, and this has resulted in production of 
delayed neutrons, growth of power output of the reactor 
and explosion. As an argument in favor of the 
assumption, the fact is presented that nucleus **U are 
disintegrated under the action of "strange" radiation 
appearing at explosion of foil. 


Inthe opinion of the authors of [5,7], "strange" radiation 
is created by those magnetic monopoles, which form 
bound states with nuclei of atoms. These compound 
particles give the abnormally wide tracks similar to 
those of a creeping caterpillar, and also the tracks of 
complicated shape reminiscent of spirals and gratings. 
Character of tracks changes when imposing magnetic 
field, which, as the authors believe, is an argument in 
favor of the assumption above. There are also some 
special tracks very similar to scratches and ink spots. 
"Stange" radiation is of spherical form, it resembles a 
ball lightning, and its duration is more than ten times 
as groat as that of the current pulse arising at electric 
discharge. With the course of time the luminous sphere 
(the ball-like plasma formation) is dividing into many 
small "balla" 


It is our opinion that "strange" radiation is caused by 
free electrons in excited state arising in the area of 
electric discharge. According to [9, 19], linear sizes of 
the region of basic localization of such electrons can 
make many tens of sizes of atom. The heavy nucleus, 
for example, the nucleus ^*U, appearing inside the 
electronic cloud, is inevitably deformed because of 
interaction of protons with adjoining layers in the 
distribution of electric charge of electron, and this 
deformation can cause nuclear fission. If two or the 
greater number oflight nuclei appears “inside” electron, 
then attractive forces arise between nuclei, which may 
result in fusion reaction. When electric discharge is 
strong enough, the areas of basic localization of some 
electrons can overlap, and if nucleus lands in the area. 
of overlap, because of Coulomb attraction of nucleus 
оп the adjoining layers of electronic clouds, a bound 
state may be formed, of two electrons and the nucleus, 
characterized by the relative stability and significant 
spatial extension. 


Obviously, ifthe concentration of free electrons is great 
enough, there may be formed some relatively stable 
bunch of plasma consisting of great number of free 
electrons and nuclei, which in virtue of chaotic 
movement of nuclei and because of the absence of 
preferred directions should have approximately 
spherical form. Let us note that atomic electrons, 
belonging to additional energy zones of atom (Balmer’s 
replicas associated with nuclear self-action, see Section 
2) can contribute to "strange" radiation, 


As is seen from above, to account for the reasons for 
Chernobyl accident, there is no need to involve 


‘magnetic monopoles. The scenario of development of 
events during the accident, described in [7], seems to 
bo quite plausible И only to understand by initiators of 
nuclear fission not hypothetical monopoles but free 
electrons, which powerful pulse might arise as a result. 
of electric discharge in the region of turbo-generators. 


‘The existence of simple physical mechanism of nuclear 
reactions at low energies, indicated in this paper, 
implies that nuclear reactors are, in effect, nuclear 
delayed-action bombs, which will blow up from time to 
time. Explosion of nuclear reactor may take place 
because of casual short circuit at an electric subeircuit, 
owing to which there appears an intensive stream of 
free electrons. This stream, having got for any reasons 
in nuclear reactor, may initiate explosion of the reactor. 
It follows from here that though nuclear stations may 
provide mankind with cheep energy, atomic energetics 
represents a very dangerous way of producing energy 
(as well as the energetics using controlled 
thermonuclear fusion). The only acceptable way of 
resolving the energetic problem consists in the use of. 
nuclear reactions at low energies. 


According to the results obtained, nuclear reactions at 
low temperatures occur “inside” electron under the 
action of own field of particle. Hence, to elucidate 
physical mechanism of CF, it is necessary to study in 
detail intra-electronic processes and physical properties 
‘of own fields of particles. Note that the own field, by its 
physical properties, essentially differs from the field of 
electromagnetic waves: this is the field of standing 
waves of matter, it is of purely classical character and. 
‘may not be reduced to the set of photons. The own field 
of charged particle plays in nature a special role, 
‘consisting in that it transforms environmental space into 
the physical environment (physical vacuum) with the 
properties of absolutely rigid body [32] 


As it was repeatedly noted in the literature [12], 
‘experiments on CF aro badly reproduced, and this fact. 
gives rise to doubt the very existence of the 
phenomenon. Bad reproducibility of results seems to 
be explained by the fact that CF depends upon great. 
number of parameters: upon electric current density, 
concentration of free nucleus, concentration of 
impurities and dislocations in samples, sizes of samples 
ete. In order to obtain reproducibility of results, it is 
necessary that all these parameters, describing the 
‘environment in which nuclear reactions occur, be the 
samo in various experiments, but to achieve this as a 
difficult task. 


In conclusion we shall dwell upon the problem of linear 
dimensions of electron, which is of special interest in 
connection with the mechanism of nuclear reactions 
indicated here. The inference that the dimensions of 
electron in the ground state of atom are of the order of. 
Bohr radius, i.e. of the order of atomic dimensions, 
following from dimension considerations [9,19] and. 
confirmed by quantum model of electron, seems 
completely unexpected. At first sight, it is in conflict. 
with both the theory of quarks and experimental data 
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оп scattering of electrons. According to quark models, 
the radius of electron corresponding to its quark 
structure makes up the quantity of the order of 10* m 
133]. It is necessary to emphasize, however, that the 
above-mentioned magnitude of linear dimensions of 
electron refers to the internal structure induced by 
Coulomb field. The last is long-distance and 
consequently the linear dimensions of internal 
structures produced by it (Lo. spatial inhomogeneities 
in the distribution of electric charge in various quantum. 
states) should considerably exceed the dimensions of 
quark structures connected with electron. There seems 
to exist a hierarchy of internal structures of particle 
produced by Coulomb forces, nuclear forces, inter-quark 
interactions ete. characterized by the smaller and 
smaller linear sizes. 


As to the experiments on scattering of high energy 
electrons, according to which the internal structure of 
electron is not manifested up to distances of the order 
of 10? + 10? m, two arguments, at least, can be 
adduced in favor of that there is no contradiction here 
with the experiment. Firstly, in experiments on 
scattering, investigators were trying to register the 
details of internal structure of electron within intervals 
‘much smaller than Bohr radius, which is why it is not 
surprising that results of experiments proved to be 
negative: at high energies electrons behave like point. 
particles, their internal structure has no time to be 
‘manifested. Secondly, the results of experiments were 
analyzed from the point of view of standard 
representations about electron, which refer to a point 
particle, but are obviously inapplicable to real, self- 
acting electron. According to the predictions of quantum 
theory of electron as an open self-organizing system, 
real electron is a special object -soliton, ie. such a cloud 
of electrically charged substance which, when 
interacting with other particles, tends to keep its sizes 
and geometrical form. 


At present there is as yet no scattering theory of this 
kind of particles and for this reason it is impossible to 
predict with certainty how can the internal structure of 
electron be manifested in experiments on scattering. 
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The Evolution of Lifter 
Technology 


‘Tim Ventura 


‘ventura аны com 


INTRODUCTION 


Readers of the electric-spacecraft journal might know 
alittle about the Lifter technology popularized recently 
be Jean-Louis Naudin, but they probably don't know 
the whole story. In the short amount of time that has 
transpired since the publication of that article, this 
technology has both literally and figuratively taken off 
= going from a "proof-of-concept" prototype by Naudin 
to an international group of researchers investigating 
how to give the lifter higher-performance and greater 
efficiency. With the first commercial products now on 
the horizon, if you haven't taken the time to read up on 
lifter technology, this is the perfect time to do so. 

To give you a complete up-to-date overview of where 
this technology is, where it is going, and what I think it 
is capable of, let mo start with the basics - an overview 
of how I became involved with Electrogravity research 
and what eventually led me to become involved with 
lifter technology. 


MY BACKGROUND 


I started college at 16 years old, back in 1992 - at the 
same time, I purchased a kit containing “hoverboard 
plans" from Hovertech, Inc. The moment that I received 
that $20 white-manilla envelope in October 1992 was 
the moment that I became involved with what has now 
been nearly 10 years of electrogravity research. 


I worked with Bill Butler - the president and chief- 
scientist of Hovertech - on a variety of different 
antigravity, Electrogravity, and levitation ideas from 
approximately 1992 through 1996. While putting in my 
college time, I was also taking distinct advantage of 
the enormous college library at Western Washington 
University to read up on everything that might possibly 
relato to Electrogravity. I read books on standard 
electronics and physics theory alongside with books 
bby the masters of this science, such as TT Brown and 
Nikola Tesla. 


ВШ and I played with several different ideas - many of 
them only peripherally related to Electrogravity. For 
instance, I published a manuscript initially in 1996 
describing Tesla's theory on how to reliably produce 
Ball-Lightning using a standard Tesla coil - the 
information courtesy of WWU's excellent library. Bill 
also assisted me with obtaining video footage of a Searl- 
effect conference that he attended in Denver in the early 
90's - this footage was an excellent overview of Searl's 
design and construction concepts for what he believes 
is tho next major technological step in aviation and 
space travel. 
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Bill and I eventually found different paths, and in some 
ways drifted apart. Bill moved into Geomagnetic 
levitation research and started intense investigation on 
the patents of How Wachspress and the magnetic dipole 
levitator. I went to more traditional technologies — 
eventually becoming a UNIX system administrator for 
AT&T Wireless. 


Ihadn't heard from Bill Butler in about 6 months when 
he sent me a short email containing the words “hey, 
check this out" — and a link to Jean-Louis Naudin's 
“Lifter Experiments” home-page. I visited the site, 
‘watched all of the video clips, and then watched them. 
again. This was the technology that Ihad been waiting 
for! 
LIFTER TECHNOLOGY 


Tean say without a doubt that the lifter technology is 
completely revolutionary, but you might not realize how 
profoundly revolutionary it is until you've stopped to 
think about it for a bit. What is it about the lifter that 
makes it so unique, especially when so many inventions 
claim to produce more and hetter electromagnetic 
thrust? The answer is simple - the lifter works 
repeatedly. 


Jean-Louis Naudin started a figurative bonfire when he 
decided to replicate a “proof-of-concept” experiment 
by a small Huntsville, AL aerospace contracting fitm. 
‘The lifter initially came into being in the mind of Jeff. 
Cameron = the chief scientist of Transdimensional 
Technologies - in the 1970's from experiments 
conducted with high-power military and research-grade 
lasers, A device in the lasers called а "pre-lonizer" was 
used to apply a high-voltage to the lasing-medium to 
facilitate better performance. Repeated operation of the 
pre-lonizer had a common side-effect of horribly twisting 
the wite and foil combination out of shape, which 
required а decent amount of work to repair. 


Jeff Cameron realized that the torsional effect on the 
pre-ionizer was a side-effect of some unknown force 
acting on the pre-ionizer apparatus, and he began a 
long-term investigation into what was causing the 
apparatus to deform. His eventual results indicated that 
a force in the foil collector in the pre-ionizer was causing 
amot-thrust in the entire pre-ionizer apparatus that was 
making it twist and move on its mounts within the laser 
= the lifter came to him later as a three-dimensional 
device to demonstrate this force. 


Naudin's genius became readily apparent not through 
a giant breakthrough in technology, but rather in a more 
subtle fashion - he replicated the lifter experiments of 
‘Transdimensional Technologies and published videos, 
articles, and complete construction plans on his website 
to allow others to do the same. In a manner similar to 
the open-source software movement, Naudin had taken 
an incredible scientific find that might have otherwise 
been overlooked and done and incredibly charitable and 
intelligent thing - he gave it away for others to play 
with. By following Naudin's instructions, inventors all 
over the globe began to slowly replicate the 


"Transdimensional Technologies experiments and 
thereby validate the proof of concept that Jeff Cameron 
had created to show that his "mystery force" was real 
after all. Naudin of course took advantage of these 
replications of the experiment by showcasing them on 
his own website - which in turn lends additional 
credibility to his research. 


As far as technology goes, the lifter demonstrates that 
science and engineering have more than their share of 
humorous irony. For the years that I researched 
Electrogravity and antigravity claims, all of the devices 
that I had seen required something “magic” to make 
them work. For instance, Bob Lazar's UFO-claims could 
have been roverse-engincerod except that they require 
‘element 118' to make them work - an element 
chemically related to Bismuth that is theorized to 
potentially have electrogravitic properties. 1 will come 
back to the possible electro-gravitational properties of 
Bismuth in a bit, as it turns out that this element may in 
fact provide some use for future lifter technology. 


The Searl-effect disc is an even better example of the 
"magic" usually involved with building а working 
Electrogravity device. Searl's ideas seem valid enough, 
but although he supposedly demonstrated several 
working prototypes in the 1950's, he is currently 
pursuing millions of dollars in research funding in to 
replicate those experiments in a modern-day setting. 


The irony involving lifter technology is that while 
inventors all over the world have been searching for 
the perfect olectro-gravitational device for decades, the 
possible working proof of concept for many of these 
theories has been sitting in front of us the whole time — 
the lifter costs less than $10 in parts to build, and none 
of them are magic - in fact, for my experiments, all of 
them were at stores within 2 blocks of my house — balsa 
wood from the craft store, aluminum foil from the 
supermarket, 30-gauge magnet wire from the local 
Radio Shack, and an old computer monitor for the high- 
voltage power-supply. 


LIFTER PHYSICS 


Whether or not Jeff Cameron knew it at the time he 
constructed his lifter prototype, what he was actually 
building was a 3 dimensional representation of a 
drawing on a patent application by TT Brown in the 
1950's. In the patent application, tho drawing shows a 
positively charged wire suspended over a grounded foil 
body which was meant to demonstrate the most basic 
Biofold-Brown effect generator. While Brown's drawing 
is a little different than Jeff's design, the resemblance 
is uncanny enough to indicate that both of these men 
had the same basic force in mind. 


TT Brown's patent indicates that this Biefeld-Brown 
effect generator works duo to a gradient electrostatic- 
field between the wire and the foil - in essence, these 
two elements compose a low-efficioncy, high-voltage 
air-gap capacitor in which the difference in geometries 
between the two capacitive elements generates a net- 


directional force from the larger element towards the 
smaller element. Jeff Cameron seems to have a practical 
axiom that goes along with this scientific philosophy, 
‘which is that there must be both a leakage current and. 
а capacitance between the wire and the foil in order for. 
the lifter to function. 


Conventional physics says that two capacitor elements 
of diferent sizes will not generate a net-directional force, 
so what gives? This is actually the thinking that 
convinced me to abandon my research into Biefeld- 
Brown effect technology in 1996. physics says it doesn't 
‘work. What the books say will happen is that since the 
wire can only maintain a lower-capacitance than the 
foil, the overall capacitance between the two elements 
will be reduced to be equivalent to that on the smallest 
element (or plate) in the capacitor. This, of course, 
assumes a 2-element series-wired capacitor, such as 
the lifter. 


Lean give you the conventional physics answer to this 
‘small riddle by simply saying that the lifter uses a 
‘manifestation of ion-wind. This would state that the 
electrons crossing the air-gap cause a breeze that 
causes thrust = since the breeze would be traveling 
down from the wire to the foil, the thrust would be up, 
‘as demonstrated in testing. In the ion-wind explanation, 
the electrons are emitted from small-diameter of the 
positively charged wire in such great abundance that 
they move a significant airflow down to the foil where 
they are absorbed and transported electrically back to 
the HV power-supply's electrical ground. 


Conventional physics would seem to have the 
theoretical answer to why the lifter causes lift, but in 
the experimental setting, which is what we now have 
ап abundance of thanks to Jean-Louis Naudin, the 
conventional physics explanation doesn't suffice. 
Experimentally, there are several deviations from tho 
ion-wind explanation that seem to invalidate it. For 
instance, if you completely contain the lifter in a plastic- 
enclosure, it will still generate lift - this would not be 
the case if a breeze was responsible for lifting the 
device. How could it be, if the breeze is limited to the 
inside of an enclosure which itself is levitating? 


А more compelling proof that Biefeld-Brown is 
something other than ion-wind comes from Purdue 
University, where the lifter experiment was replicated 
inside a vacuum-enclosure with positive results. While 
ion-propulsion can work in space, it usually assumes 
that there is argon, krypton, or other noble gas to be 
used as the propellant - the vacuum enclosure showed. 
that with no gas available for transport the lifter showed. 
а moderato improvement in performance. 


‘The vacuum enclosure tests are definitely compelling 
evidence that something else is going on other than 
ion-wind - at least compelling enough for NASA to file 
patent number 6,317,310 — "Apparatus and Method for 
Generating Thrust using a Two Dimensional, 
Asymmetrical Capacitor Module". The NASA patent 
description- which can be accessed from Naudin's lifter 
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website — is as vague is itis compelling in that NASA 
is basically requesting a patent on any technology that 
generates force using two geometrically dissimilar 
capacitive plates. Disregarding the fact that this patent 
was issued nearly 50 years after TT Brown's patent 
using nearly identical descriptions and pictures, and 
also disregarding the fact that NASA also doesn't 
understand why the lifter generates thrust, it seems 
apparent the this phenomena is gaining credibility in 
engineering circles while physicists seemingly continue 
to deny that anything is going on. 


THE EVOLUTION OF LIFTER TECHNOLOGY 


Every good movie always has a sequel, and in 
technology, if at first a major government agency 
"liberatos! your idea, it may seem that a sequel is in 
order. In the case of the lifter, it would appear that the 
NASA patent would cover this technology to at least 
some degree - at least until someone overturns this 
patent under the prior-art rule — which means that the 
next generation has to be considerably more advanced. 
to escape having the research and development be 
forfeit to the government. 


‘The pursuit of more advanced versions of the lifter 
technology is currently underway by several 
independent inventors, as well as Transdimensional 
Technologies themselves. Most of the private research. 
by inventors has delved into improving the current lifter 
design to produce a greater force output and utilize less 
power to do so. Because the lifter is so simplistic in 
design, many of these enhancements have been of a 
vory basic nature. 


Jean-Louis Naudin was the first independent inventor 
to do serious work with improving the technology 
behind the lifter - and even so, the majority of his work 
has utilized similar materials in more complex 
arrangements, Naudin has demonstrated dramatically 
increased lifting forces by building a “lifter inside а 
lifter” for demonstration purposes. Naudin has also dono 
a great deal of work in taking breaking up the concept 
of the single triangular lifter into a parallel series of 
lifting cells - which means that these cells, working in 
parallel, can contributed to greater stability and higher 
force output than any single lifting element. 


Saviour - an independent inventor working with Jean- 
Louis Naudin - has done some of the most interesting 
improvements on lifter design since those by Naudin 
himself Saviour's concerns have not focused around the 

‘bigger is better" philosophy that many inventors have 
stuck by - ho has done several experiments to determine 
the radiation output, remote-controlled applications 
development, and materials analysis and improvement. 
on the lifter that others have not had the time or 
expertise to conduct. 


А recent experiment by Saviour demonstrates just how 
this gentleman's foresight is helping other 
experimenters - Saviour substituted nichrome heating 
wire for the common lightweight wire used for the 
emitter, and demonstrated that the lifting force greatly 
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increased when a higher potential 12-volt charge was 
used to heat the emitter wire in conjunction with the 
standard high-voltage charge coming off it. 


‘Transdimensional Technologies - the developers of the 
initial lifter design - are taking the approach to 
optimizing liter performance to another level. They are 
currently not-so-secretly working on a 2" generation 
lifter, which will consist of a 1-piece layered material to 
replace the current wire and foil design. 


‘The layered material approach to the lifter is an idea 
that Jeff Cameron may or may not have had after some 
lengthy discussions with Travis Taylor - the man 
responsible for testing some anomalous materials 
known as “Art's Parts" 


Art's Parts were some pieces of material sent by an 
‘unknown person to the Art Bell radio talk-show with a 
note stating that the they were pieces of UFO wreckage 
taken from the often-cited "Roswell crash" in 1947. 
Whether or not the pieces of material actually came from. 
that crash is unknown, but Art Bell did the honorable 
thing by sending them to an acquaintance in US Army 
research named Travis Taylor for a professional scientific 
investigation. 


‘Taylor, who apparently tested the materials after-hours 
in a world-class research lab to avoid potential 
classification by his superiors, used an electron- 
microscope to determine that the layered materials were 
actually pieces of metal - containing several hundred 
microscopically thin layers of magnesium and bismuth. 
‘Taylor also tested the layored-metal with a high-voltage 
apparatus, which seemed to indicate that when a 
voltage was applied to the material, the layered metal 
‘would move — and in some cases levitate, 


‘Taylor reported his findings to Art Bell and sent video 
clips of his high-voltage experiments, which eventually 
made it back to a permanent home on the Art Bell radio 
show website. In addition, Taylor conveyed his belief 
that the only manner in which the pieces of metal could 
properly be produced was through an advanced form 
of electron-deposition technology, due (apparently) to 
an absence of oxygen-molecules between the different 
layers of metals. Additionally, the layers of metal were 
too thin to have been mechanically produced. 


Jeff Cameron indicated that Transdimensional 
Technologies maintained some contact at one point in 
timo with Travis Taylor, apparently as professional 
colleagues in the defense community in Huntsville, AL. 
Iam not an export on this relationship, other than to 
say that to the best of my knowledge these two 
individuals know and contacted each other, and that 
this is how Jeff Cameron might have come up with the 
27 generation lifter idea. 


ADVANCED LIFTER TECHNOLOGY 


As an inventor, I couldn't care less whether or not the 
idea for the technology came from a crashed UFO. To 
be perfectly honest, I'm not what you would call a 
"beliovor" anyways, although I have often wondered 


about it. My point is not to attempt to lend any credibility 
to "Art's Parts", but rather to tie in the properties of the 
anomalous material's high-voltage movement with the 
underlying theory of lifter operation. 


Even mentioning a UFO in a respected publication or 
article is the kiss of death in today's world - and I 
wouldn't do it iit wasn't an intricate part of the story. 
‘The other interesting thought is that the layered material 
is once again partially composed of Bismuth - which is 
thought to possibly have some of the same electro- 
gravitational properties as Bob Lazar's Area 51 “element 
115". Is there a similarity, or merely a coincidence 
between a claim that hasn't gained credibility and a 
technology currently under development? 


The lifter in its own right is essentially a layered 
material. One of those layers is the emitter wire, which 
is highly charged with about 30kV worth of electrons, 
another layer is the air-gap, which is approximately 3 
cm in height, and the final layer is an electrically- 
grounded "skirt" of aluminum foil that surrounds the 
lifter. It is also reasonable to expect that there are only 
two possible forces at work in the lifter — one of which 
being a possible ion-wind effect moving down from the 
emitter to the foil, and the other being a possible Biefeld- 
Brown effect, moving up through the foil to the emitter. 


‘There are a fow shortcomings in the lifter as a design 
that might be overcome if we could transition the 
layered material from one containing an air-gap to one 
that does not. For instance, the lifter is currently a rather 
delicate object, in that having a wire under tension as 
the emitter makes construction difficult for future 
automated assembly. Additionally, because the air-gap 
requires struts to support the emitter wire, a trade off 
involving the weight versus the strength of the struts 
is additionally involved in any current implementation 
of lifter technology. 


Some of the other changes that would be helpful to 
implement when transitioning lifter technology from one 
type of air-gap to another are changes in the materials 
used to increase the dielectric capacity. High-K. 
dielectric materials may be used to increase the 
displacement of electrons in the material to enhance 
charge transport. And since increasing the dielectric 
potential of the layered materials also increases the 
breakdown resistance, it means that thinner materiale 
can be used. 


Designing a lifter without an air gap would 
accommodate lower voltage requirements between the 
foil and the emitter. The voltage would not have to 
create the large e-field gradient to create a leakage 
current across such a large void. Therefore the overall 
voltage across the device could be greatly reduced, 
without much cost in thrust. A lower operating voltage 
їп turn means that a lower-output power-supply can 
bo used for a given amount of current, which increases 
the overall efficiency. 


‘Transdimensional Technologies recent research is 
utilizing the layered materials approach to eliminate the 
air-gap and substitute for it high-k dielectric materials 
that may allow higher overall performance. Although 
they have not yet released details about the exact 
‘composition or thickness of the materials that they are 
working with, they claim to currently have a 10% 
reduction in weight using a low-voltage current across 
the thickness of their newest device. 


FUTURE LIFTER TECHNOLOGY 


‘Thanks to the tremendous amount of research being 
done on lifter technology by Transdimensional 
‘Technologies and a loosely affiliated group of inventors 
around the world, the future of lifter technology seems 
very bright at this point. 


‘Transdimensional hopes to release some breakthrough 
research to allow replication of their newest 2 
generation experiments in the very near future, and 
along with that stands the massive body of research 
and advancements being done by inventors and 
researchers such as Jean-Louis Naudin, Saviour, the 
Lifters-group, and myself. 


My personal goals are to attempt to assist 
‘Transdimensional Technologies in popularizing this 
technology to increase awareness of it and help "spread. 
the word" about what it is and how it can potentially 
help the world. 


Imagine if instead of getting in your car and driving 
through the usual maze of thoroughfares and side 
streets you were able to simply type in your destination 
and have a flying vehicle take you there automatically. 
‘The lifter technology offers to potential to transform the 
‘current transportation market by offering point-to-point 
aerial transport without the need for roads or freeways. 


‘Additionally, unlike the magnetic-levitation (*Maglev") 
technologies that are currently being promoted as the 
future of transportation, the lifter does not require a 
specially constructed and exorbitantly expensive track 
to operate - the greatly reduces the per-unit cost on 
the technology and opens the door for wider adoption 
by the general public for transportation solutions. 


Other individuals are currently working to see if liter 
technology may offer cost-effective methods of transport. 
into space, which would reduce the cost greatly and 
allow a one-piece, reusable method of moving things 
into orbit 


LIFTER RESOURCES 
All of the research involved with the lifter technology 
is available to the public on the internet. The list of 
resources below are some of the better and more 
‘common resources to obtain detailed lifter information. 


American Antigravity 
Э hitp://tventura hypermart net 
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Э The author's website that includes video clips, complete 
instructions, and other related lifter information 


Jean-Louis Naudin' 
‘Phup:/finaudin нее 
Э A very in-depth website containing video clips, complete 


Äter Experiments Website" 


‘World-Wide Lifter Replications 
Э hetp://inaudin ree fbi tweid htm 

Э An overview with photos and video from many of the 
independent inventors who have replicated the lifter 
experiments, 


Transdimensional Technologies, Inc 
‘Shtp://www.tdimension.com 


> The home page for Transdimensional Technologies, the 
developers of the lifter design. 


Blaze Labs (Saviour's Research Website) 
Эһир/Ље 150 сот 

An excellent site on research into lifter enhancements, 
radiation testing, sealed devices, power supplies, and other 
topics relating to lifter technology. 


Lifter Builders Group 
 hitp://groups.yahoo.com/group/Lifters 

An email group for the exchange of research findings for 
those interested in building lifters or staying current on the 
state of the technology. 


МАЗА Patent 46,317,310 
Э The NASA patent regarding obtaining thrust from an 
‘asymmetrical two-dimensional capacitor grant Nov 13, 2001. 


Research on the Capacitance 
Converter of Environmental 
Heat to Electric Power 
NE. Zaev 


143970, Moscow region, village Saltykevies, 


Nickolay E. Zaev works on creation of the prototypes 
of converter energy, which do not require any fuel 

The direct conversion of environmental heat to 
electric power is possible in the processes of "charge- 
discharge" in non-linear condensers or by means of 
“magnetization-demagnetization” of ferrites. Such 


Theory of the converter, results of early experiments on 
the generation of microwatt power, methods and 
features of research are given in this article. The 
methods of generation of a few watts power are 
described in details. The possibilities and difficulties, 
of creation of powerful capacitance converters are 
discussed in this article 


1. Grounds of research. 


1.1, Flom positions of orthodox physics there is no 
subject of research. It is evident that the energy of 
charging (C) A, condenser С, is always equal or more 
than the energy of discharging (D) A, 1 е. always AZA, 
Only the advanced analysis shows hat itis not always 
96 <0 
true. Exactly, in, where 5С < O an inequality А.А, 
in, where 5 equality A> A, 
ac <1 
is possible, and in C, where S < 1 , then the work 
» j, where DU 
АРА, Therefore we should discuss the nonlinear 
capacitors (NC). In the end of 1969 noticed a systematic 
inequality A, >A, during the measurement of A, and A, 
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of many capacitors with different dielectrics. Theoretical 
grounds and results of measurements of this 
phenomenon are given in the publications in 1984 [1], 
[2, page 73]. On the industrial standards NC (varicond), 
ceramic condensers VK2-ZSH, 48,8:10°ДЁ with an 
optimal voltage about 95 V it was stated that 


А 12 
AC 7 121 with the power to about 99-10* Wt and 


‘generated” extra power is equal to 21-10* Wt. 


12. In [1] and [2] the strict theoretical proofs of 
realization of A, > A, (there are four of them) are given. 


On 1m* of dielectric |А,|—|А. | 
an intensity of the field, V/m; c, is a dielectric constant 
of vacuum, а is a coefficient of nonlinearity of the 
capacitor). Below we state one more proof more 
connected with the parameters of circuit 


{tis well mown that with the charge of a linear capacity 
from the source of constant voltage V,—const through 
сү; 

2 
exactly equal to the output energy in the time of 
charging t. The output energy irradiated from the load 


the resistor R-const it gets an energy A, 


Ris a Joule heat © = R | 


dt (3, page 546]. ИМС 


(nonlinear condenser) із charged, then there are no 
proofs of such equation. The NC are tho variconds or 
С >0 
other capacitors, which have 277 > 0 in the interval 
à àv 


V=0+V,. For the variconds V, is some voltage, which 


ac 
corresponds tothe maximum C, IfV»V, then ZC <0. 


For some other capacitors V, is a voltage breakdown. 


For further consideration let's believe that in the 
operating area ofthe given sample of varicond a function. 


Reality and Consciousness in 
Education and Activity 


АВ Smirnov 


190031, Saint Petersburg, Kazandkaya str, 36 
Te +7 (812) 1120808 
Enni: acienceQQubaping ny 


Relation of thought to existence is the main question of 
philosophy as science on general laws of Nature was 
formulated but it till did not interpreted and solved in 
the frames of generally accepted logic standards. The 
ways to solve И lead to futile discussions of materialists 
and idealists, to senseless disputes of determinists with 
eclectics and apologists of the "chance". This 
discussion lost its sense without a determination of 
terms under discussion and condemned debaters to 
have subjective “gustatory” senses, which were 
changing while aging and depended on the extent of 
received and conceived knowledge. Such is the situation 
in this link of World studying, which does not allow 
creating a logic chain of reasoning in the understanding 
of cognizable things. 


A paradoxicality of all things that happen is connected 
with incorrect translations and interpretation of 
wisdom of ancient philosophers and scornful attitude 
both to the knowledge of distant past and classical 
heritage, which highlighted the elements of natural- 
science approach to Weltanschauung. 


According to Plato, an ideal thing is a visual thing, 
which can bo felt by our organs of sense. Therefore, the 
understanding of objective reality is mediated by the 
crowd of our feelings in such a way that perception of 
reality by means of these feelings gives us а notion of 
the World. Hence, our notions about reality are the 
subject of research in science, but not the World itself, 
i.e. the World outside of our consciousness. So, what 
should be studied in our notions about the World? Let 
us refer to the wisdom of ancient scientists again: " The 
World is given in motion and its laws are the laws of. 
motion”. Then, we should speak about laws, order, i.e. 
about relation and interrelation in the phenomena of 
motion. This is the distinctness in notions and actions 
(determinism) to predetermine further development of. 
reality cognition logic, Lo. what has an influence on us 
and determines specific character of our perception. 
Further we can speak about formation of ideas about 
reality, which require some promises, principles to 
organize these ideas. These principles are given in 
classical heritage, in "Dialogues" by G. Galilee [1] and 
"Mathematical principles of natural philosophy" by 1. 
Newton [2]. A notion of force as a measure for 
‘momentum was introduced, which manifests in action 
and disappears from the body after the action is over, 
and the body keeps its new state due to the inborn 
“inertia force”. But the force itself cannot do anything 
without its application with a certain speed. Thon we 


introduce a notion of action as a product of acting force 
F, and the speed of action У, 


We offer a law of interaction, which determines tho 
interaction between action of the cause and the effect 
appeared during this action as a reaction, Lo. the 
product of the force of reaction F, and the speed of. 
reaction V,. Thus, this interaction between the cause 
and the effect is determined by the transfer of action 
from one object to another in equal quantity, but with. 
appearance of new quality, which is determined by 
specificity of interacting objects according to 
fundamental law of interaction: 


Е.Е, 


Unfortunately, an incorrect interpretation of interaction 
‘manifestation as an opposite counteraction became 
‘strong in our mind, This manifestation is perceived as a 
‘compensation of cause by action of the effect. Moreover, 
the incorrect way of writing of the mathematical form 
of Newton's third law manifestation established in 
textbooks and scientific literature due to the incorrect. 
translation as F, =-F,. This very tragic situation for the 
science suppressed the development of logic in 
description of processes. Chance and statistic approach 
tothe description of phenomena has taken place in our 
perception. This approach is based on the model of non- 
interacting elements, in which there is no order 
stipulated by the interrelation of elements. The science 
has developed this model and its properties, and this 
fact predetermined the evolution of notions about real 
"World. 


‘This ideology penetrated in mathematics, which for sake 
of physics began to study properties of objects, but not. 
operations with them. Moreover, a possibility to reflect 
specific character of real physical processes in the 
interconnection of cause-effect relations by 
‘mathematical operations is not realized. It is essential, 
that fundamental law of interaction establishes 
‘manifestation and description of elementary act of cause 
and effect interrelation, the law of manifestation of a 
Fact. It means that order in the World is conceived 
through manifestation of concrete facts. The action of 
law of interaction lies in the basis of these facts. 


So, there is a conclusion: the World is perceived 
through the discrete manifestation of motion forms 
evolution. Hence, the discrete mathematics of finite 
discrete aggregate can be applied to describe the World, 
but not the continual mathematics, which lies in the 
basis of traditional orthodox physics. All these 
circumstances lead to numerous problems and 
difficulties in description of our notions of reality, to the 
plenty of used principles, which aro in contradiction to 
‘each other, as R. Feinmann noticed once [3]. 


And what we can get from determinism, which is based 
ов fundamental law of interaction, law of cause апа 
effect interrelation? The change of force value in a 
reaction takes place, i.e. the change of value of tho 
potential gradient, 1-0. the change of energy 
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concentration. This circumstance is visually 
demonstrated by the operation of Archimedean lever 
ав well as in all phenomena of the real World. This 15 
Archimedean lever, where the loss of speed takes place, 
but there is a gain in force. And the load raised on a 
lower height than the way, which was made by the 
applied force, will give a huge power during its free 
fall. This power is higher in so many times, in how many 
times the time of the load fall is less than the time of 
action spent on its raising! And this is the fact, which 
determines specific character of creation in the real 
World. We should attribute both quantitative and 
qualitative characteristics to energy. This is the side of 
energy manifestation, which is reflected in Plank's 
formula: energy is proportional to frequency. 


Manifestation of fundamental law of interaction also lies 
in the basis of general universal regularity of evolution 
of real many-particle systems with the change in 
external conditions. This process develops in multistage 
way, and on the each stage the logarithm of the ratio 
between the event happened and the event to happen 
always is equal to the work of external forces. In other 
words, the relation of the event happened to the 
resource is in exponential dependence on the initial 
conditions and extent of external influence. Exponential 
character of development of processes is the evidence 
that Nature develops according to the law, which 
conserves itself during evolution. This regularity, which 
manifests everywhere, can be naturally called the 
Principle of Order. 


Fundamental law of interactions and Principle of Order 
appeared to be enough to describe and understand 
phenomena in the observed World. And itis natural to 
expect that this principle of Nature manifest in finer 
World also. This World includes lower and higher 
frequencies, which are not available for us yet to watch 
this wide-range frequency-wave emanating Universe. 


From all aforesaid we should make a conclusion that 
the logic, which exists in the traditional physical tool, 


appeals to the model and principles of the World of non- 
interacting elements using the range of regularities, 
which also reflect some features of the real World, but 
they do not include fundamental law of interaction and 
Principle of Order, which are necessary and sufficient 
to describe reality. Descriptions existing in traditional 
physics are phenomenological ones and concern only 
those aspects of the phenomena under investigation, 
which do not include possible qualitative changes 
during development of processes, because the main 
property of real processes of interactions (creation of 
new energy property) was excluded. 


‘The current situation in physics had a strong influence 
оп formation and development of other sciences, other 
fields of knowledge, since the logic of reflection of cause- 
effect links was initially excluded. Those are the links 
to determino existence, i.e. existence of constant 
creation of the World. All these circumstances give 
grounds to fundamentally revise educational programs, 
first of all, in physics, philosophy, mathematics, 
chemistry and biology. A change to the offered logic of. 
cognition, which is based on the Principle of Order and 
fundamental law of interaction, will fundamentally 
change our notions about the World as well as will open. 
big opportunities for new technique and technology. A 
Man has got huge opportunities in cognition and 
existence, but due to his immorality and features of 
incorrect aims in the logic of cognition he cannot use 
these gifts of Nature. We present wider and deeper view 
оп the World and a Man in it, which allow analyzing, 
watching and operating with those fields of reality, 
‘which manifest in finer World, World of higher frequency 
energies and other structures of fields. Logic of cognition. 
had not touched these structures yet. 
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‘Two kinds of energy, accumulated energy [1] and free 
energy [2], are considered as an inexhaustible source 
of natural energy created by Nature itself. It is 
ecologically clean and possible to be renewed in natural 
conditions, 


‘The energy accumulated in substance is released as a 
result of partial decay of substance in elementary 
particles. At that, the acquired defect of mass is so small 
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that it does not change chemical properties of substance 
and is compensated in natural conditions, Physical 
mechanism of energy-release lies in the fact that an 
electron in plasma layerwise takes sufficiently smaller 
elementary particles (electrino) from positively charged 
atoms or fragments of substance (ions). Electrino give 
their kinetic energy to plasma, heat it up and move 
beyond the bounds of reaction zone in the form of 
thermal and optical radiation. There is no substance, 
which could not take part in such process of energy- 
release, Le. phase transfer of higher form (PTHF). The 
most appropriate, available and low-cost substances 
aro ай and water, which play the role of nuclear fuel in 
PTHE It is turned out that usual combustion is also a 
process of PTHF, in which oxygen is a nuclear fuel and 
organic fuel is a donor of electrons. In the process of. 
combustion oxygen atoms get the defect of mass equal 


concentration. This circumstance is visually 
demonstrated by the operation of Archimedean lever 
аз well as in all phenomena of the real World. This 15 
“Archimedean lever, where the loss of speed takes place, 
but there is a gain in force. And the load raised on a 
lower height than the way, which was made by the 
applied force, will give a huge power during its free 
fall. This power is higher in so many times, in how many 
times the time of the load fall is less than the time of 
action spent on its raising! And this is the fact, which 
determines specific character of ereation in the real 
World. We should attribute both quantitative and 
qualitative characteristics to energy. This is the side of 
energy manifestation, which is reflected in Plank's 
formula: energy is proportional to frequency. 


Manifestation of fundamental law of interaction also lies 
in the basis of general universal regularity of evolution 
of real many-particle systems with the change in 
external conditions. This process develops in multistage 
way, and on the each stage the logarithm of the ratio 
between the event happened and the event to happen 
always is equal to the work of external forces. In other 
words, the relation of the event happened to the 
resource is in exponential dependence on the initial 
conditions and extent of external influence. Exponential 
character of development of processes is the evidence 
that Nature develops according to the law, which 
conserves itself during evolution. This regularity, which 
‘manifests everywhere, can be naturally called the 
Principle of Order. 


Fundamental law of interactions and Principle of Order. 
appeared to be enough to describe and understand 
phenomena in the observed World. And it is natural to 
expect that this principle of Nature manifest in finer 
World also. This World includes lower and higher 
frequencies, which are not available for us yet to watch 
this wide-range frequency-wave emanating Universe. 


From all aforesaid we should make a conclusion that 
the logic, which exists in the traditional physical tool, 


appeals to the model and principles of the World of non- 
interacting elements using the range of regularities, 
which also reflect some features of the real World, but 
they do not include fundamental law of interaction and 
Principle of Order, which are necessary and sufficient 
to describe reality. Descriptions existing in traditional 
physics are phenomenological ones and concern only 
those aspects of the phenomena under investigation, 
which do not include possible qualitative changes 
during development of processes, because the main 
property of real processes of interactions (creation of 
new energy property) was excluded, 


‘The current situation in physics had a strong influence 
оп formation and development of other sciences, other 
fields of knowledge, since the logic of reflection of cause- 
effect links was initially excluded. These are the links 
to determine existence, Le. existence of constant 
creation of the World. АП these circumstances give 
grounds to fundamentally revise educational programs, 
first of all, in physics, philosophy, mathematics, 
chemistry and biology. A change to the offered logic of 
cognition, which is based on the Principle of Order and 
fundamental law of interaction, will fundamentally 
change our notions about the World as well as will open. 
big opportunities for new technique and technology. A 
Man has got huge opportunities in cognition and 
existence, but due to his immorality and features of 
incorrect aims in the logic of cognition he cannot use 
these gifts of Nature. We present wider and deeper view 
оп the World and a Man in it, which allow analyzing, 
watching and operating with those fields of reality, 
‘which manifest in finer World, World of higher frequency 
energies and other structures of fields. Logic of cognition. 
had not touched these structures yet. 
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‘Two kinds of energy, accumulated energy [1] and free 
energy [2], are considered as an inexhaustible source 
of natural energy created by Nature itself. It is 
‘ecologically clean and possible to be renewed in natural 
conditions, 


‘The energy accumulated in substance is released as a 
result of partial decay of substance in elementary 
Particles. At that, the acquired defect of mass is so small 
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that it does not change chemical properties of substance 
and is compensated in natural conditions. Physical 
‘mechanism of energy-release lies in the fact that an 
electron in plasma layerwise takes sufficiently smaller 
elementary particles (electrino) from positively charged 
atoms or fragments of substance (ions). Electrino give 
their kinetic energy to plasma, heat it up and move 
beyond the bounds of reaction zone in the form of 
thermal and optical radiation. There is no substance, 
which could not take part in such process of energy- 
release, ie. phase transfer of higher form (PTHP). The 
most appropriate, available and low-cost substances 
aro aix and water, which play the role of nuclear fuel in 
PTHE It is turned out that usual combustion is also a 
process of PTHE, in which oxygen is a nuclear fuel and 
organic fuel is a donor of electrons. In the process of 
‘combustion oxygen atoms get the defect of mass equal 


to 10%, which constitutes the so small value that it 
cannot change chemical properties of oxygen and does 
not call killing radioactive emanation. 


There is a possibility to use energy properties both of 
oxygen and nitrogen of free air in the process of PTHE. 
‘To do this it is necessary to destroy nitrogen molecule 
at least in atoms or smaller fragments by some initiating 
influence. It is achieved by electrical discharge, 
‘magnetic flow, explosion and other means. These means 
consume much less energy than produced in РТНЕ In 
particular, such processes were achieved in combustion 
engines. Such nitrogen mode of operation and 
combustion is accompanied by oxidation to H,O, but 
not to CO,, which is more effective in energy and 
ecological aspects. Accordingly, the power of engine 
increases and organic fuel is saved. Exhausts from this 
process mainly contain water vapor [3]. 


PTHF processes with excessive power release (more 
than consumed power) were also obtained in heat- 
generators operating with water. 


Free energy diffused in the surrounding space could be 
transformed into mechanical, electrical or another kind 
of energy by means of vibration-resonance, 
electromagnetic and other energy systems. 
Classification of these systems as well as physical 
‘mechanism of energy transformation is given in [2]. The 
known Searl's engines can serve as an example of 
energy systems working with free energy. 


‘The developed physical mechanisms of energy-release 
processes will allow to create industrial, stably 
‘operating, ecologically clean energy systems, which do 
not consume organic and nuclear kinds of fuel, harmful 
for humankind, 
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Introduction 


In techniques and in our life we got used to certain 
physical notions concerning force. We usually use these 
notions in creation of automobiles, airplanes, rockets 
and other techniques, but we don't think about the 
origin of forces in general. Usually appearance of force 
їп continuum is connected with presence of momentum. 
gradient. 


A number of works, which describe various versions 
about origin of a force appeared [1, 2, 5, 8, 17,21, 22, 23, 
25, 30, 35, 36, 38, 39]. Different mechanisms of 
appearance of force are considered in these articles. 
Usually they consider origin of a force in one of the fields, 


which are: electromagnetic, gravitational and others. 
There was a theoretical attempt to connect the force 
initiation with energy gradient [33]. Experimental 
proof of force initiation due to energy gradient was 
obtained in the works (7, 38]. 


Below we made an attempt to show the general 
regularity of force initiation, which is connected with 
non-uniform distribution of energy in space. With this 
process, physical nature of any kind of energy and 
specific mechanism о force initiation does not play any 
role. These are only particular cases of general nature 
of force initiation. 


General nature of forces. 


We are surrounded by space, which is full of energy. 
Here we mean the energy of any nature: mechanical, 
thermal, electromagnetic and others. Energy is related 
‘with material world and its value is connected with the 
volume, 


Any particle (volume) of continuum has energy: 
A= AG yn) a 


where x, y, z aro Eighler's coordinates of the center of 
particle, t is time. 


‘Transmission of energy from one point of space to 
another one can take place by various methods, both in 
connection with energy transmission by material 
particle itself (which is a “carrier” of energy in this case) 
‘and without such transmission (for example, with wave 
motion). For the volume degenerated in ideal point the 
energy will be zero. That's why it is more comfortable 
to operate with the energy density concluded in the 
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increasing constantly. We are the first who analytically 
got the law of gravity of the masses from the known. 
‘equation of thermal conductivity. Appeared that on the 
relatively small distances (in the bounds of the Sun 
System) the law of gravity by Newton remains valid, 
but on the larger distances the sudden decrease goes 
оп (Gauss integral), which naturally solves the famous 
Zelinger's paradox of gravity. 


Аз a conclusion we should note that in the bounds of a 
stable galaxy of a spiral kind there is the circulation of 
ether. Ether moves from the periphery of the galaxy to 
its center (nucleus) by two spiral branches. This 
becomes apparent as a weak magnetic field (8-10 micro 
Gauss). In the nucleus of the galaxy there is the impact 
of two strings as well as there is formation of the spiral 


toroidal circles (protons). Then the protons form the 
adjoined vortexes around themselves (electron shells) 
and from the proton- hydrogen gas the stars are forming, 
which are moving to the periphery by the same 
branches. There they dissolve in ether at the periphery 
since the protons will loose their energy and stability 
due to the viscosity. Ether which have got the freedom 
‘will return to the nucleus of the galaxy and this process 
is going on in our galaxy for hundreds milliard years 
and it will keep going until the new center of vortex 
formation will begin to concentrate ether. Then the new 
galaxy will appear and our galaxy will disappear. But it 
will not happen soon and we have enough time to 
understand that we should return to the concept of ether 
in modern science. 
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Editor's note: this article represents a part of the big 
‘scientific conception “World models in the new scientific 
progress”. On applying of this conception a great 
number of practical technical devices have been created 
(as an example of such device we offer the description of 
universal electrical bio-heater, which was created by the 
group of researchers from Bishkek, Kyrgyz Science 
Technical Center “Energy” during the work on ceramic 
electroconvector). 


We have to note that the position of our editorial 
board concerning "timo" and Kozyrev's work is not 
dn a good correlation with the authors’ one. 


Nicolay Alexandrovich Kozyrev scientifically and 
experimentally discovered the action of relations’ 
interconnection, which was falsely named as time. Time 
cannot cause action because it is absolute and does 
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not have any physical sense (Samat Kadyrov. 
‘Monograph “Theory of unified field"). 


Author's note: relations’ interconnection is an 
interaction of structurally similar objects. It is a 
nuclear resonant gain-frequency process: in a 
stationary electric field, which is modeled by 
systematic organization, there is a development of 
similar to structural one, in-focus rays of powerful 
regular coherent radiations. These coherent radiations 
are determined by properties of chemical components 
of interrelated substances. 


According to N.A. Kozyrev, it is ought to expect not 
identical density of relations’ interconnection in space. 
Some processes decrease density; others on the contrary 
increase density of relations" interconnection. Action of 
the increased density is weakened according to the law 
of reversed squared distances; itis shielded by a solid 
matter, at thickness about 5cm, and is reflected by a 
mirror, according to the familiar optics law. The action 
of the decreased density on a detector is shieldod, but 
does not reflected by a mirror. Properties of a matter 
can be changed under the influence of relations’ 
interconnection. In this sense there is a big advantage 
in changes of electric current conductivity of resistor, 
‘which is brought into Witson bridge and is located near 
some process. For instance, in order to increase density 
it is useful to realize the process of evaporation of a 
volatile liquid; and for density decrease the process of 
cooling of a warmed-up agent can be realized. Due to 
these processes, change of conductor resistance is 
actually realized with opposite signs. Increase of density 
of the conductor with positive temperature coefficient 
leads to decrease of its resistance. At negative 
temperature coefficient there is an effect of the opposite 
sign. inthe direction of changes, caused by temperature 
changes. Such correspondence to fall in temperature 
should be observed at changes of other properties of a 
matter, because disorder in a matter structure is 
reduced along with fall in temperature. The researches 
have shown tho following results at the resistor, which 
was situated near processes of acetone evaporation on 
cotton wool and of solution of sugar in water. The 


relative resistance change of resistor was observed at 
the 6* or 5* digit after comma (or even at the 4* digit if 
resistors had especially high temperature coefficient). 


There is now a possibility to study the Universal World. 
not only by means of the investigated spectrum of 
electromagnetic oscillations, but also through physical 
properties of relations’ interconnection, 


At many researches the influence of relations’ 
interconnection on resistor electroconductivity was 
investigated. Acetone evaporation (at 10-15 cm distance 
from the resistor) was applied there as the process, 
which controls sensitivity of a system. However, the 
process of evaporation can influence on the resistor not 
only with density increase, but also duo to temperature 
increase that occurs at evaporation. In order to take into 
consideration this cooling effect, (in the area of 
‘evaporating acetone) temperature was measured by 
Beckman mercurial thermometer with 0.01°C 
multiplying factor. The first experiments (without 
thermal protection) have shown the fallin temperature 
by several hundredth of degree. This fall was enough 
to cause the changes of resistor electroconductivity. 
However, the thermometer had been keeping on the 
‘demonstration of practically the same fallin temperature 
at thermal insulation of the resistor. The thermometer 
reacted on the radiation of relations" interconnection at 
acetone evaporation. 


‘The part of the thermometer with a placed in a 
Pasteboard tube mercury tank was laid round with 
cotton wool and put into a glass retort. The experimental 
process was fulfilled near the retort, and the reading of. 
‘mercury altitude in capillary was determined by the 
scale of the thermometer through the closed window 
in the next room. The mercury altitude was decreased 
at dissolution of sugar in water (with steady 
temperature) and it was increased at the release of the 
squeezed spring, which was placed near the 
thermometer, 


‘The radiation of the relations’ interconnection was 
observed from many stars. It is caused by the inner 
processes, which take place on these heavenly bodies. 
‘The Sun (with its turbulent processes) radiates the 
relations’ interconnection besides the searched 
electromagnetic radiation. Actually, if sunlight is 
recovered with а thin screen, the significant influence 
ов the resistor will be discovered. The influences of 
the Sun to the Earth through the relations" 
interconnection become doubtless. These influences of 
the Sun should have a particular significance in vital 
functions of organisms, because it brings the beginning 
for life support, The totality of the researches 


demonstrates the dependence of matter state from the 
changes of the general background of the relations’ 
interconnection. The drift ofthe devices (that show daily 
changes) usually stops about at midnight and then 
changes its direction. As for the seasonal course, there 
is a density decrease of the relations’ interconnection 
in spring and summer; and there is an increase of it in 
autumn and winter. It is connected with the absorption 
of the relations’ interconnection by the vital functions 
of plants and with the return of it at their fading. There 
are indications at the seasonal changes of chemical 
processes. For instance, reaction of polymerization has 
more difficulties in its realization in springtime. V. 
Zhvirilis observations of minimum and maximum light 
admission by means of the crossed Nickolya prisms can 
be explained by tho crystalline reconstruction of these 
prisms. 


By Kozyrev, as being invisible, vital source is 
disseminated everywhere in Nature, thus possibility ог 
its accumulation is the only necessary thing. Such a 
possibility is realized in vital organisms because all vital 
functions counteract to the usual course of systems" 
destruction. The ability of organisms to keep and 
accumulate this counteraction is the reason, which 
determines the great role of biosphere for the Earth Ме. 
But oven if we assume, that spreading of life in Space 
is one ofits peculiar properties, biosphere will not have 
a decisive significance. 


Cosmic bodies (and first of all stars) can serve as the 
reservoir, which gathers vital source. Enormous stocks 
of energy flow out of stars in a very weak degree through 
the radiation of comparatively cold external layers. Inner 
stars energy is preserved so well, that even at the lack 
of supplement, matter of the Sun would become cold 
only at one third degree per year. For the Universe the 
creative source carries the relations’ interconnection. 
Thus cosmic bodies are necessary for support of life. 


Author's note: We apprehend relation's interconnection 
as natural radioactive background. Infact, it is a nuclear 
resonance gain-froquency interaction of inertial masses 
that depends on living systems, especialy on its rituals 
and that regulates its survival. Cosmic bodies regulate 
this process. Humanity is able to control nature only 
obeying to natural laws. In-focus beams of powerful laser 
streams аге formed in the electric field of living system. 
‘organisms. The creation of proton-antiproton pair in the 
living cells, alongside with the process of the absolute 
release of energy serves as a creative vital force. The 
process of radiation, support, absorption of energy by 
the organization (assembly of particles) is realized 
through the relation’s interconnection and regulates its 
total mass. 


Humanity is able to control nature only obeying to 
natural laws. 
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Life without Diseases 
and Old Aging 
Preventive Electrical Heater 
with Programmed Features 


Alexandra L. Belyaeva 


Email artem belyaevOmailrs 
ишеги. wer newphyscs hi ru 


Universal electrical bio-heater is intended for heating of 
rooms and preventive clearing of an air atmosphere from 
disease-producing organisms at continuous exposition 
(continuous work). The principle of its work 
fundamentally differs from those of the existing 
analogues. Carbon crystals are in the basis of bio-heater, 
which makes it environmentally appropriate. 


Bio-heater represents a range of ceramic cylinders, 
jointed with metal plates on top and underneath. These 
plates play the role of load-carrying structure. It is used 
in production areas and living rooms for heating 
alongside with destruction of pathogen microorganisms. 
One bio-heater with 0,2 КИЙ: power is oriented for 
heating of the area with volume 35-45m°(in the future 
production of modernized models powered from solar 
cells is planned). 


As distinct from the usual ой heater, preventive electrical 
bio-heater destructs agents of infectious diseases, 
whereas, according to the researches, oil heater 
stimulates their reproduction. 


Absolute ecological cleanness is obtained by release of 
the quarters from the effect of increased atmospheric 
dampness with the temperature, appropriate to sanitary 
code. Any type of mold or fungus disappears in the 
quarter and in the future these forms do not renew their 
existence (oven after removal of bio-heater). 


‘The absence of injurious radiations is attained by the 
following: features of raw material, which is used during 
the process of electrical bio-heater production; radiation 
is normal during bio-heater working. Pollution-froo 
temperature influence is attained by favorable infrared 
radiation, 


Among the other properties of electrical bio-heater thoro. 
are following: fire-safety; explosion proof, chemical 
inertness; enormous effectiveness from the point of view 
of electric energy demand. Structural simplicity 
facilitates its durability; there is nothing in bio-heaterto 
be broken. 


Technical aspects (applied Know How): In the process 


of technologic production of ceramic cylinders, from 
Which bio-heater is consisted, diamond-like cellular 
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ceramic structure with superimposed combination of 
atoms of lattice elements is created. Rhythmic work of 
cells, which form ceramic mixture, leads to resonance 
and creates a kind of blow wave (at micro level). This 
blow wave physically destroys microorganisms that 
have no calcium framework. It is related only to those 
microorganisms that are agents of infectious diseases, 
suchas: staphylococcus, enterococcus, enterobacterium, 
etc. Thus parameters of the evoked blow wave coincide 
with vibration frequency of the definite types of 
bacterium and elementals, These blow waves cause the 
similar effect in room near of bio-heater, e.g. colonies of 
microorganisms are noticeably decreased there (even 
at the absence of bio-heater in the nearest room). 


Due to its self-organization, bio-heater works in the range 
of living systems, it is approached to them. There is a 
realization of active connection with living coaly forms 
of biological systems. Actually the work of bio-heater is 
adjusted to them. Bio-heater properties can be 
programmed at the process of its production. 


Bio-heater is a patented product. Patent KR 
#464 МКІ C 04 V 33/24 "Ceramic mixture, 
possessing heat-radiating properties". 
Application #20010075.1 at Patent KR #464 
MKI C 04 V 33/24 "The way of creation of 
energy, renewable, programmed hard-phase 
ceramic-carbon mass structure". Application 
at Patent KR #464 MKI C 04 V 33/24 
"Technology of producing of electrical heaters 
with anti-resonant air prophylactic effect”. 


Finale product (FP) purchase is not more expensive than. 
those of existent models of electrical heaters. Cost value 
is noticeably brought down on organization of the scaled 
production. It is ought to take into consideration that 
from all existent types of heating, from the customer's 
Point of view, this one is the most energy-efficient. 
‘Manufacturing of such bio-heaters can be organized on 
the base of acting industrial production of ceramic 
fabrics. It will require some expenses. Moreover 
production service is rather cheap because there is no 
need in maintenance staff. 


Electrical bio-heater can be applied everywhere, where 
there is a need in: a) economical heating; b) decrease of 
air moisture; c) disinfections of rooms. 


Аз for the Шо cycle of bio-heater it does not become 
obsolete morally and technically. It is produced from the 
materials, which are not liable to wear. 


The invention has a certificate of KR Gosstandart. From 
tho end of 1998 the first unimproved modification of bio- 
heater (with power 0,6 KWtt) were put into serial 
production in Bishkek (with small test production runs). 
This time bio-heaters are readily used as medical 
equipment in hospitals and maternity hospitals in 
Bishkek. Inventor: Alexandra L. Belyaeva. 


Technical Report 


‘The comparison of quantity of heat energy, 
required for heat of rooms, and of heat quantity, 
which is produced by Belyaova's electroconvector. 


Mavlyanbekov Sh. Yu. 


Editor's note: this calculatious demonstrates the 
advantages of the device, which at 340 Wet energy 
consumption produces about 700 Wee of heat power. 


‘The calculation of heat output, coming from the ceramic 
electroconvector to а room, was based on the basis of 
research statement of EVNA.0.2/220 electroconvector's 
influence on air micro flora of industrial rooms at 
23.10.01. - 06.11.01. period. 


‘The researchers were carried out in the arbitrary room 
їп a four-storied large-panel building. This room was 
оп the 3" floor, with facing east windows. The room 
was of 52.5 m? air-space, 35 m height and 15 m? area. 
The calculation of heat, was made on the basis of 
“Methods for calculation of the requirement in heat and 
electric energy of buildings”. These methods were 
registered by Department of Justice of Kyrgyz Republic 


оп 08.09.2000, #154. According to the normative data, 
temperature of inner air (t) in the room must bo equal 
to +20° C. In Bishkek planned specified temperature of 
external air (t,,) for heating is minus 23°C. The average 
temperature Gf heating period is t,,= -0.9'C, specific 
heat characteristic of the building is 

а=04 Kcal/m h °C. 


Medium quantity of heat energy, which is required for 
heating, is determined by the formula: 
Q, heating = q-V t, —1,) 1.12 
Ut), =1, ai 


O,heating=0.4-525-(20+23}1.12 
((20+09)+(20423)]=492Kealm 


‘Thus at the average annual temperature of the heating 
period, which is:t,,= -0.9°C, the quantity of heat energy 
required for this room, comes to 492 Kcal/h. 


According to the research statement, tho trials of the 
electroconvector with 20007 power were carried out 
at the following external air temperature: +10.2°C; 
+8.5°C; +10°C; +6.6°C. The calculation data and results 
of its examination are brought together in a table. The 
parameters of electroconvector with 340Wt power are 
demonstrated in the same table, 


Table 1 
Table of determination of heat entry and heat consumption's correspondence in the experimental room 
А == = 
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[ио [+0 0277 TOO 
(0.000235) 
+10 | оз 0355 130 
(0.000305) 
spes x 0366 100 
(0000315) 
766 | +9 9338 92 02033 034033 
0.000291) 0.002 
Calculation data demonstrate a considerable economy 
of heat energy at daily unevenness of external air — _ 4.93.5, 67.3434 10 =727 Wit/mè 


temperature. 


Heat productivity of the new structure of electric 
Convector with 340Wtt power was calculated on the 
assumption on the suggestion that heating of the room 
is carried out by the irradiation at the process of heat 
exchange. 


E-g C Ta" 


малае 


where: C, =5.67 Wt/m* K*is a radiant emittance of 
blackbody, £=0.99 is an emissitivity factor of the 
surface of earthenware duct tube; T=70°C=343 Kis the 
temperature of the surface of earthenware duct tube. 


Оп substitution of the known values into the formula 
we get 


‘As the area of irradiation surface is equal to S=0.96 mê, 
then quantity of heat, which is evolved by the convector, 
comes to: 


E, = S- E 096-727 = 608 wet (or 600 Kcal/h) 


‘The quantity of heat, which is required for the heating 
ofthe room, is 492 Kcal/h (at the external air temperature 
‘equal to minus 0.90 and temperature in the room equal 
to plus 200), 


Thus, electric convector with 340 Wtt power is able 
to heat totally the room with 60m3 area. 


Editors note: 340 input and 700 output!!! 


Longitudinal Waves in Vacuum: 
Creation and Research 


Ph. Dr. КИШ P Butusov 


190121, Saint Petersburg, Angliyeky prospect, 5:18 
Tel: (012) 113-8811 


Tho author presents a new elegant system, which is 
the symmetrized Maxwell's equations. In practice it 
gives a possibility to create the longitudinal waves in 
Vacuum. This system is of great importance in 
telecommunications and aerospace technigue. 


There is a stable paradigm in electrodynamics that the 
existence of the longitudinal waves in vacuum is 
impossible. This paradigm played its negative role 
preventing scientific minds from solving this problem, 
However, Maxwell was not as categorical in his opinion 
on this question as his following were. 


Particularly he wrote: "Science of electromagnetism as 
well as optics is not able to confirm or deny the 
existence of longitudinal oscillations. 


‘Maxwell's dynamic equations are usually considered 
as partial derivatives in time. However, the total 
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derivative in time includes the so called substantial 
derivative, which was shown in the equations for the 
moving coordinate system. In particular, one of these 
equations was written by Maxwell himself to explain 
the phenomenon of electromagnetic induction 
discovered by Faraday. This induction takes place in 
the conductor moving across the field lines of 
electromagnetic field 
E=VxB o 

Other equations were obtained later by other scientists. 
Inthe table I below Maxwell's equations are given in a 
split form. Their static and dynamic parts are given 
separately as well as the equations for moving and fixed 
coordinate systems. Such matrix concept of Maxwell's 
equations allowed finding their incompleteness. Really, 
the analysis of the matrix shows its high symmetry. 
However, full symmetry of the system of equations is 
broken by the absence of the equation (X). It seems to 
be strange and calls a desire to remove this defect in 
such an elegant system of equations. 


А now equation is introduced in the Table 1 for the full 
symmetry of the matrix: 


w 


Fundamental Properties of 
Aether 
‘Alexander M. Mishin 
Author's note: In the article the principles 


determining major properties of aether are 
formulated on the basis of an empirical material. 


Real aether [1-6], the primary and superfine essence of 
which is still a secret, has turned out to be absolutely 
non-standard superfluid three-dimensional material 
medium, which simultaneously is at solid, liquid and 
gas phases. The first master phase of aether is a 
specifically solid absolute space or an energetical 
"bottom" of the Universe (“celestial stronghold"). At 
that the solid phase is considered as mesomorphic 
vortical-wave structure, which has particular 
holographic properties. Classical matter represents to 
be one of the stable and energetic space-time levels of 
the Universe. Aether vortexes exceed all conceivable 
space scales, have quasi-material properties and create 
a great number of stereo-dynamic subspaces (parallel 
worlds) 


‘The first basic principle, to which aother entirely follows, 
is the principle ofthe least disturbance (the least action). 
Many well-known and unknown physics laws are the 
subsequent of this principlo. In particular, any motion 
in macroscopic aether happens in such a way to 
minimize the interaction with the matter of our world, 
with zero moment of the disturbance momentum. Inthe 
classical physics this principle has been reflected as 
Le Shatelye principle, as variation principle, laws of 
thermodynamics etc. 


Tho second principle is the principle of fractality, which 
confirms the similarity of forms and properties of 
quantum aether vortex structures regardless of their 
space scale. This principle also determines the Universe 
as steroodynamically multivariate system in the form 
of hierarchy of vortical-wave structures of the unified 
aether (fractal matzeshka). On the researching of the 
‘macroscopic objects of the Universe it is possible to 
make a conclusion about microcosm structure if taking 
into account the changes of frequencies and velocities 
of action transmission, 


In the third place there is а principle of physical 
autonomy, which confirme that any solitary mass (for 
example a planet) creates aether system. The particular 
principle of relativity, which reflocts ono of tho fractal 
properties of the Universe, can be applied to this system, 
Such autonomous mass becomes similar to the 
‘minjuniverse with its aether subspaces, which repeat 
the basic phases of the Universe spectrum in more 
narrow (which depends on the size of mass) frequency 
band of space-time frequencies. Thus, in the local 
system of the Earth solid aether reproduces the 
structure of gravitational field with energy "bottom" in 
the mass center. As the result such spherical body 
occurs tobe an energy drain and warms up from within. 
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‘The fourth is the principle of interaction between matter 
ава vortex-wave forms, which do not depend to the 
spectral part of the Universe, that is quasimatter. This 
is the principle of new interaction in nature. The value 
of energy interaction in each experiment diminishes in 
time according to exponential law that is explained by 
the forming of energy informational or adaptation 
barrier, which separates parallel worlds and reflects the 
properties of vortex tenacity of aether as superfluid 
medium. At that, time of interaction ie proportional to 
the size of quasimatter and the barrier for the earthly 
conditions is lowered at the indefinite period, on the 
assumption of only thrice-repeated observation of forces 
(triad law). 


According to this principle, aether dynamic experiments 
in the earth laboratory do not have classical 
repeatability that, from the one hand, gives occasion to 
doubts in the objectivity and scientific character of the 
non-traditional experiments and from another hand it 
is the most reliable test feature of macroscopic aether 
motions. Biosystems have special relations with this 
principle. 


Tho fifth is the principle of many-dimensional 
autobalance of forces. All vortex and linear motions of 
macroscopic aether organize themselves in the way that 
in the band of space-time spectrum of the local system 
(usually with the aid of fluid and gas aether) occurs to 
be self-balanced, that is they have zero resulting 
impulse and the moment of impulse due to the existence 
of the proportionate antivortexes and antistreams of 
another spectral structure at the same space volume. 
The self- balanced vortex structures and streams are 
practically closed for the outer watch from the direction 
of our material world, at least with respect to the 
methods of classical physics. The principle of 
autobalance of forces reflects aether properties as 
unified synergetic system and has a significant applied 
meaning, 


Let call the principle of viability of aether dynamic 
systems as the sixth principle. Only a stereodynamic 
multivariate system is a viable one, that is a system, 
which during a definite period of time has the 
‘opportunity, called as Ме cycle, to realize interconcerted 
self-oscillating processes of vortex-wave character 
simultaneously at different phase states (subspaces, 
layers) of aether. The most important features of such a 
system are its space-time quasimaterial (vortex-wave) 
broadbandness and finite time of existence, which is 
determined by the conditions of creation of the energy- 
informational barrier. Self-oscillation regime demands 
the presence of an energy source, oscillatory circuit (a 
pendulum) of any character, intensive process (of 
negative tenacity) and a channel of positive feedback 
(negative entropy). 


In tho sense, referred above, any material system is 
viable and occurs to be a big system in the form of 
coordinated community of multivariate subsystems. In 
its turn each big system as a part of the hierarchy is a 


constituent of bigger system, until everything is 
embraced by the Biggest System, that is tho Universe. 


The seventh principle of the universal energy 
interchange is the physical realization of the law of unity 
and struggle of oppositions. This principle determines 
spontaneous creation of thermodynamic and 
antigravitation potentials. Any local matter mass (a 
body), situated in the open space, creates an exchange 
process with the surrounding aether volume in the way 
that more fine-structure fluid aether is absorbed by the 
body, and the less power-consuming gas aether is 
radiated. As the result the body as a heat engine gets 
energy due to the cooling of aether exteriors. At that, 
antigravitation forces acts between bodies and aethor 
exteriors, which have different temperature. 


This principle, which establishes the existence of 
antipodes of the second law of thermodynamics and 
Newtonian attraction, is realized mainly in cosmic scales 
and explains in which way the energy is created in the 
bowels of planets and stars and why the Universe is 
stable as regards to gravitation. Obviously, the most 
unexpected for the modern Physics is the discovery of 
non-traditional nuclear processes where conditional 
reactions of decay and fusion occur at the usage of 
quasimattor. 


Moro deep research of new experimental results and of 
the stated above scientific principles lets to determine 
the priority-driven strategic tendencies in Physics, to 
open more entirely the laws of mechanics and 


thermodynamics of many-dimensional aether, including 
the theory of non-traditional waves and new types of 
electromagnetism. At that, the supreme aim is the 
research of differences in aetherodynamics laws on the 
Earth (in a laboratory) and in outer space, the 
unknowing of these differences has caused logical 
insularity, false all-sufficioncy of classical physics, which 
had refused as “not wanted" the aether conception and. 
fundamental Universal laws. 
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Irving Langmuir and Atomic 
Hydrogen 
Nicholas Moller 


Editorial 


In this paper Dr. Nicholas Moller describes the history of 
development of Atomic Hydrogen technologies in details. 
Itis remarkable that this technology can be applied not. 
only for welding processes but also as a clean free energy 
source. It is important to note that in this case the 
hydrogen process does not involve a consumption of 
hydrogen, which is not combusted in the process. Atomic 
hydrogen is not really a fuel but rather a medium, 
gateway or a super-conductor of ZPE form the vacuum 
of space, converting ZPE radiation and ultra-high 
frequency electrical energy into infrared (heat) radiation. 


This is the story of Irving Langmuir who was the first 
to develop a theory on Atomic Hydrogen on the basis of. 
‘empirical research and experimentation. His work in this 
field lasted from 1909 to 1927. During this period he 
was employed by the Research Laboratory of General 


Electric Company. Patents and discoveries developed. 
by Langmuir during his time with General Electric were 
to а considerable extent instrumental in laying the 
foundations for what is today one of the largest 
corporations in the world. 


‘The question that gave birth to this article, is why his 
work and discoveries on Atomic Hydrogen were the only 
work that received hardly any attention at all and why 
his revolutionary breakthrough was deprived of world 
attention for almost 100 years? This question becomes 
‘even more relevant when taking into consideration the 
high standing he enjoyed with his contemporaries 
including being awarded the Nobel Prize in Chemistry) 
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and it is better to make it distantly after exclusion of 
‘man presence near experimental stands and devices. 
At the same time it is quite obvious that on applying of 
small capacity and fixed time of irradiation it is possible 
to develop methods for curing of human diseases, which 
are considered now as incurable (for instance of 
diabetes, some diseases of haematogenic system, of 
cancer and possibly of AIDS. 
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Effect of Magnetic Blow Wave 
Field on Wine Systems 
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Russian Institute of Canning industry, Shkolnaya Street. 78. 
142703 Vidnoe 3. Moscow Region, Russian Federation 


Introduction 


Authors communicate the data on influence of Magnetic 
Blow Wave (MBW) field on several wineproducts. It was 
found, that MBW did not lead to significant changes in 
the major components of the wineproduct (sugar, 
organic acids, minerals). At the same time the taste and 
aroma of treated wine become more pleasant; content 
ofheavy alcohols and wine stone in the treated samples 
was less than in non treated ones. A mechanism of 
transformations was also discussed, 


Keywords: Magnetic Blow Wave (MBW), Wineproduct, 
GLC of aroma compounds and ethanol, HPLC of sugars, 
Atomic Absorption Spectrometry (AAS) of minerals, 
Heavy alcohols and aldehydes, Wine stone, Turbidity 
tendency, Organoleptic evaluation 


Magnetic Blow Wave (MBW) was obtained for the first 
time during the investigations on ball lighting 
generation under the laboratory conditions 
(Shakhparonov 1994). MBW as a physical object is 
Interesting because of some facts, which suggest that 
MEW is a magnetic monopole. The MBW can also 
interact with the matter and transforms it in a definite 
way. Typical example is an elementary carbon in the 
form of graphite, which is transformed by such magnetic 
treatment into ferromagnetic substance (ibid). 
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‘The graphite, which is intially diamagnetic, transforms 
to paramagnetic one with general radiation doze of 
about 710? neutrons/eny. Other types of radiations 
could not affect this way (Svoistva 1975). So one unit of. 
MBW can be considered as 1-10" of neutron masses. This 
fact may be regarded as an indirect evidence for 
assuming that MBW and magnetic monopole are the 
same things. In the absence of excited radioactivity a 
slow MBW [v/c < 1:10] occurs, which does not ionize 
atoms (Devons, 1963). Therefore, their interaction with 
the matter can be observed only indirectly. No data exist 
оп the interaction of MBW with organic substances. The 
experiments and results reported in the present 
communication may be a starting point for development 
of technology and to formulate the methods for vintage 
wine and best quality spirit production. 


‘Materials and Methods 


Assuming that MBW and magnetic monopole are the 
same things, a number of conditions were selected for 
all experiments. The MBW source and the samples were 
placed in the same axis and the axis was oriented 
according to magnetic meridian direction. Such 
‘magnetic orientation is appropriate, as the energy of 
magnetic monopole theoretically increases in a 
magnetic field (Devons, 1962). All of samples were 
placed at 250 cm distance from MBW source, in 
hermetically closed glasses. It should be noticed that 
MBW could penetrate through many other barriers, for 
‘example into cast iron reservoir with wall thickness of 
5 сш (Amaldi, 1970) 


‘The quality investigations were made by using of 
standard equipment. HPLC, equipped with 
relractometric detector was used for sugars estimation. 
Separation of organic acids in forms of their ethyl esters 
and acid esters was carried out chromatographically 
using a column packed with polyethylenglycol 
succinate and the following temperature option: initial 
temperature is 120°C, final temperature is 220°C, 
temperature growth rate: 8°/min. GLC was also 
employed for determination of ethanol. Minerals content 


was examined with Atomic Absorption Spectrometry 
(AAS). Electronic spectra of samples were obtained with 
double beams UV Vis spectrophotometer equipped with 
permanent wavelength scanning. Redox potential was 
‘measured with EV-74 potentiometer. 


The aroma alterations in the wine samples were 
investigated by GLC method after preliminary 
concentration of aromas by solid phase adsorption. The 
concentration was carried out by barbotation of inert 
gas (nitrogen) through liquid and consecutive catching 
of volatiles with tube trap, filled by Polysorb 1 sorbent 
(Lur'e 1972). The well-known analogue of Polysorb 1 is 
Porapak Q. The tube may be regarded as a short 
chromatographic column, and volatiles go through it 
according to their retention times. The choice of sorbent 
was motivated by the fact, that retention times of water 
and ethanol was rather small (ibid). Thus, a 
concentration process can be ended at the moment, 
when water and ethanol have passed through the 
column, as the other volatiles remained bonded. The 
aroma desorption was made with ethyl ester. The 
analysis of the concentrates obtained was carried out 
with gas chromatograph equipped with flame ionisation 
detector (FID), column 3m x 3 mm, packed by Carbovax 
Mon the Supelcoport. Temperature for the analysis was 
programmed from 100 to 190°C with increase of 1°/min. 
Isothermal conditions in the borders had durations of 2 
and 40 min respectively. The “mild” conditions of 
separation were also employed (initial oven temperature 
was 80°C with isothermal condition duration 5 min, 
temperature growth rate 1°/min, final temperature 
150°C and isothermal condition duration 40 min). 


Optical activity was tested with Spectzopol at D line of 
Na (580 nm). The samples were evaluated 
organoleptically by a group (12 persons) of workers from. 
Russian Institute of Canning Industry. Turbidity tests 
were made under the methods of Valuiko et al (1987). 
In some cases, qualitative tests were completed by MPL 
turbiditymetrie measurements. Before testing samples 
were filtered. Determinations of heavy alcohols and 
aldehydes contents were carried out in accordance to 
National Standard (GOST, 5363-67) as follows below. 
Determination of the constituents of "heavy spirits" 
pentanol, i butanol) was based on reaction of the sample 
with salicylic aldehyde in a presence of Н,50, Rose 
colour develops if sample contains the heavy alcohols. 
The density was measured with Vis-photometer and 
the quantative determination was carried out using 
standard graph made with mixture solution of i pentanol 
and i butanol. A method for determination of aldehydes 
content is based on a reaction of fuchsine sulphite. The 
developed colour was measured with Vis-photometer. 
Calibrating plot constructed basing on typed solutions 
was used for quantification. 


Results and Discussion 
Investigations of wine quality changes after MBW 


treatment were performed using two samples of 
portwine (“Zemfira”) type wine. Sample 1 was a 


reference (non treated) and sample 2 was treated with 
MBW. 


In both samples, the fructose and glucose levels were 
practically the same and amounted to 
43.8+ 3,32.22.5 g/l respectively. Sucrose and maltose 
were absent. Total sugar content was 76.0 g/1 though 
the level marked on the label was 80 g/l. It is thus. 
apparent that the treatment of wine with MBW does 
not lead to noticeable changes of sugars content. 
Results of organic acids determinations are given in the 
Table 1. 


Table 1 
Main organic acids content, g/1 
Acid | Treated wine | Initial wine 
Tactic 0.0265 0.00187 
Oxalie 0.010 0.0088 
Succinie | 0209 ола 
Malic 456 422 
Tartrie 0.0805 0.0895 
Citric 0.401 0483 


Standard deviation for the determination method was 
estimated as 7 %, This fact shows that differences in 
organic acids content are not significant. It should be 
noted that a tendency of slight increase in light acids 
(up to malic) in the treated wine was observed in 
contrast to noticeable change in more heavy acids. Tho 
ethanol content of both of samples was 181 and 
184 g/l for non treated and treated samples, 
respectively, though the label on the bottle indicated 
190 g/l concentration. Standard deviation was 5%. Thus, 
MBW treatment does not lead to significant changes in 
alcohol content. 


Atomic Absorption Spectrometry (AAS) data indicated 
that the samples were practically identical in terms of 
К, Na, Ca, Mg, Fo, Cu and Zn contents (data aro not 
shown). 


Similarly, spectra of treated and non treated wines, 
diluted 150 times before photometring, were practically 
identical, thereby pointed out that polyphenols are 
unchanged 


When wine is industrially treated with IR or microwave 
heating, ultrasonic, ultraviolet and а radiation, different 
reactions occur and there include redox reaction, 
esterification, condensation, hydrolysis, Maillard 
reactions, etc (Kishkovsky 1988). Most of reactions aro 
accompanied by redox potential changing. Increase in 
Redox potential points out the increase in concentration 
of oxidants, i.e. oxygen, peroxides, and other 
compounds, which are electron acceptors. Redox 
decrease is а result of oxidation processes (ibid). Redox 
potential was practically constant (A E= 145 mV and 
180 mV in samples # 1 and 2 respectively). Evidently, 
oxidation processes, like they occurred during heat 
‘treatment, were absent during the MBW treatment. 
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One of the important reactions to be considered is the 
Maillard reaction. Essentially it appears in form of 
browning, decrease in reducing sugars and amino acids, 
and new aromas formation. While our result evidences 
оп absence of irrelevant aromas, alterations of wine 
colour, and sugar content, thereby indicating 
insignificant contribution of Maillard reaction on wine 
quality changes due to MBW treatment. Technological 
treatment often leads to esters accumulation that 
improves wine aroma. It's well known that the most 
important in this context are the esters of C,-C,, fatty 


acids (Kishkovsky 1988). During heat treatment, storage 
and other physical influences, different kinds of acid 
esters accumulate. These have weaker aroma than 
esters of fatty acids. But their appearance proves the 
existence of esterification processes. A comparison of 
aromas chromatograms of the samples 1 and 2 proves 
occurrence of changes in concentrations of the 
individual substances (increasing of peaks length with 
retention times of 13.10, 100.9; decreasing of peaks 
length of 54.85 min). An order of peaks exit of different 
volatives is given in the Table 2. 


Table 2 
Exit order of different volatiles 
Exit order, from | Retention time in our | Exit order, from Retention time in] 
published data for | experiments, min published data for our experiments, 
Carbovax 20 M. Carbovax 20 M min 
Acet aldehyde 38 i-Pentanol 2358 
Ethyl acetate ат Ашу butyrate 
Diacety 482 Acetone 
Methanol 491 n-Pentanol 2792 
Ethanol 601 i-Amyl valerate 
n-Propanol Ethyl lactate 
i-Butanol 13.58 Ethyl caprilate 526 
Butyl acetate 13.59 Acetic acid 
Butyl acetate Diethyl succinate 
Ethyl valerate Ethyl laurate 
n-Butanol 17.73 Phenyl ethanol 
Ашу! acetate 20.70 Diethyl malate 


А comparison of retention times of components with 
peaks of standard substances of wine aroma Indicates 
that butyl acetate and i-butanol are very close to peak 
2. Data on chromatographic separation with mild 
condition showed that i butanol and butyl acetate peaks 
exited simultaneously. Organoloptic evaluation recorded 
а nice smell in the treated wine, thereby due to the 
formation of butyl acetate. Data indicated the presence 
of ethyl malate, ethyl tartrate and ethyl citrate in the 
samples, in addition to two peaks corresponding to 
ethyllactate and ethyl oxalate. The large experiment 
error does not allow any inference on changes of their 


height after magnetic treatment. Identification of peaks 
with retention timo factor especially in such complex 
system is not unquestionable. However, the best way 
is to use the chromato mass spectrometer, which allows 
inference according to their individual mass-spectrum. 


Organoleptic evaluation can depend on aliphatic 
alcohols content. Determination with GLC shows (Table 
3), that their quantity in the both samples is rather small 
with respect to average values taken from literature for 
this type of wines. Thus such changes can not be 
recognized with such evaluation, For both of samples 
pH was equal to 4.0. 


Table 3 
Aliphatic alcohols content, mg/1 
Average 
Alcohol Sample #1 Sample #2 literature. 
values 
(Kishkovslcy 1988) 
Methanol 80-350 
i-Propanol 0,3-3 
n-Propanol| less than 20 5-50 
ibutanol | less than 20 less than 20 20-100 
a-Butanol | less than 10 less than 10 240 
iPentanol | less than 20 less than 20 100.250 
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‘The results of optical activity measurements indicated, 
that both samples are not optical active. Filtration, 
clarification and dilution could not change the optical 
activity. Perhaps, there is a compensation of different 
forms of D- and L- compounds in the samples, thus 
total activity was very close to zero, and magnetic 
influences could not change equilibrium between the 
forms. 


Organoleptic evaluation of more delicate taste and 
aroma of the treated sample with respect to non treated 
one, MBW treated sample as more complete, harmonic, 
noble, and natural in contrast untreated sample was 
recorded as excessively bitter and sour in spite of 
practically the same pH of samples. 


It is interesting to test the tendency of wine to make а 
different kind of turbidity after the MBW treatment. Data 
showed that both samples were not positive for protein 
turbidity. In term of reversible colloid turbidity 
formation, after storage at 75*C for 1 day, the MBW 
treated sample was homogeneous, in contrast to the 
formation of different phases with different 
refractometric numbers in untreated sample, Both the 
phases in untreated sample were liquid, with a density 
very close to each other, but the borders of phases were 
like broken lines when crystallization begins in 
crystallization process. This alteration in untreated 
sample may be due to micelle state changes or of 
structurization of product, 


Tho tendency test for polysaccharide turbidity based 
ов the reaction with phenol in presence of H,S0, and 
determination of the derivative formed by 
photometrically, indicated, that difference in 
concentrations of polysaccharide in the both samples 
are very small, the levels being 119 and 106 mg/l for 
untreated and treated samples respectively. These 
values are close to range of polysaccharide stability 
(150-200 mg/l), and thus do not allow any conclusion 
ов changes of relative stability of the samples. A 
tendency for polyphenols turbidity, due to polyphenols 
associates precipitation upon addition of salt did not 
show differences. Turbidity, as determined in MPL 
apparatus, was 15 FEM as against value of 0.2 FEM 
before testing in untreated sample. These numbers were 
respectively 14 and 0.3 FEM for treated sample. Thus it 
indicates that both the samples are very stable with 
respect to polyphenols turbidity and that the magnetic 
treatment does not lead to alteration in the polyphenols 
stability, 


‘The data on the colloid stability indicate, that both the 
samples showed rather high resistance against protein, 
polysaccharide and polyphenols turbiditios. Besides, 
treated sample showed higher stability with respect to 
reversible colloid turbidities 


It is interesting to investigate as to how heavy alcohols 
and aldehydes, which aro often produced, when low- 
grade technology is used, are affected by magnetic 
treatment. For these studies, a system of simple mixture, 
consisting only of spirit and water, was used. 


(Commercial vodka bottled in standard 0.5 1 bottles and. 
artificial solutions, containing 40 % of food derived 
rectified spirit were used. Data showed, that MBW 
treatment significantly influenced the heavy alcohols 
content, as the reduction in heavy alcohol was more 
than two times. In addition, it reduced aldehydes by 
moro than 3 times in vodka, and more than 30% in 
rectified spirit, Data indicate that efficiency of aldehydes 
removal is higher when the sample contained higher 
level of aldehydes. Thus, the MBW treated vodka and 
rectified spirit will be better than untreated one. It is 
however stressed that untreated samples were also 
recorded as good by sensory panel. So, limits for 
aldehydes are usually present in high quality vodka 
‘established by National Standard (GOST 5363- 67) are 
6- 15 mg/l. Thus the organoleptic evaluation of samples 
does not allow to find difference in aldehyde levels in 
these samples. 


Table 4 
‘The main results of heavy alcohols and aldehydes 
determination 
(mg/1) in vodka and solution, contained 40 % of 
rectified spirit 
Wodka | vodis | piit | spit 


Sediments formation and its character were also 
evaluated. The sediment in treated grape juice was 
dense and more dark, the formless, non crystalline sort, 
and gel like form. The volume of the sediment occupied 
up to 30% of total volume. The sediment did not sink or 
float, nor it stick to the walls of glass. It was found that 
100 ml of juice gave about 165 mg of dry sediment. 
Microscopic investigations showed an absence of any 
kind of bacteria or fungi in the sediments. 


The effects of high energy of magnetic influences on 
sediment were also investigated. The experiments were 
carried out with "Portwine Erevanski, vol. 0.5 1, white, 
spirit content 19 vol %, sugar 10 %, prepared according 
to GOST (National Standard) 7208-84". Crystalline 
sediment appeared on the walls and especially on the. 
bottom of the bottle after the BMW treatment. Ап 
amorphous precipitate was also presented, and it can 
be separated by decantation, Crystalline sediment, after 
washing with ethanol and drying to constant weight, 
weighted 69.2 mg, and was of bright brown colour. А 
tartrate content as a tartrate acid, of the sediment was 
59% mass. If it is considered as a tartar (a wine stone) 
of potassium sodium tartrate, then tartar content in 
sediment works out to be 86%. If it is considered as a 
tartar of dipotassium tartrate, tartar content in sediment 
will be 93%. 


Generalization of data shows the positive effect of 
magnetic treatment on the wine samples, leading to 
harmonic taste of treated wine and absence of non 
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pleasant tastes. Most of the changes were found to bein 
the flavour and taste components, which were minor 
substances in the product. For example esters 
concentration changes during the treatment. At the 
same time the content of major components, such as 
sugars, organic acids, particularly, heavy organic acids, 
and especially ethanol remain constant. It seems logical 
from kinetic point of view, when simple processes, like 
esterification, are preferable with respect to many 
stages reactions, and reactions with high activation 
energies, which can go at hard conditions. Also, it seems 
logical that magnetic treatment may influence on 
electrical state of colloid species. Thus magnetic 
treatment can be considered as mild, selective in the 
comparison with many other physical methods. 
Nevertheless, the changes lead to acceptable 
energetical and nutritious value of the product. Data 
show that difficult problems, such tartar removal, can 
be solved by MBW treatment. 


References 


1. дишак ot alin; Preprint CERN, Report 63 13. Seach of Dak 

2 Devons S Search for Magnetie Monopole, Set, Proge. (No 204), 
601 (1965). 

3. GOST (National Standard) 5363 67. Vodka. Metody iapytaniy 
(Testing Methods). 

а. Кыйконзку Z N., Skurikhin LM, Khimiyavina (Wine Chemistry) 
‘Moscow: VO "Agropromizdat", 1988, 253 p. (in Russian) 

$ Lune AA Sorbenty IKhromategrslicheskie nositely (Handbook 
on Serbenta and Chromatographie Supporters), Moscow, 
Khimiya, 1972, 320 (in Russian) 

в. Shakhporonos LM. in: Sharovaye molniya v laboratori (Ball 
Lighting in the Laboratory) / Collection of Artiles. Moscow: 
Khimiya, 1994, 400 p. 

7. Svojstva konstrukzionnykh materialov па oemove ugleroda (The 
Properties of Constructional Materiala Based on Carbon) / 
Handbook/ Nagorny VG., Katosonev A.S.. Ostrovsky VS 
‘Moscow, Metallurgy, 1975, P 73 77 (in Russian) 

(Wine Stabilization), Moscow: "Agropromizdat", 1987, 160 р. 
ба Russian). 


The Fundamentals 
of the New Principle of 
Motion 


ву The Group Studying Inertialess Natural Processes (GSINP) 
123430, Moscow, Mitinskaya Ste, 40-1244 Email gibip@mail ru 


P Sherbak 


‘The concepts of active and passive interaction between 
the moving object and the space form the basis of the 
new principle of motion. 


So as to be more understandable, let's consider what is 
the old principle of motion. For this we will use the 
concept of a moving object and the space in which the 
object is moving. Naturally, material objects and the 
space can't interact between each other directly, 
because the space is the philosophical category. In this 
case we can understand physical essence of natural 
phenomena easily. In our view, the material objects 
interact with some fundamental energy of space (FAM), 
which fils all space with a different density. Thus the 
energy (FAM) is inalienably connected with the space. 
One of the first names of this energy is "ether" in the 
early scientific works. So, for the simplicity we will 
accept that the object and the space interact between. 
each other. 


‘Thus, all existing methods of motion which have been 
invented by mankind till the present time are based on 
activity of the material object that means the one 
expends some energy to produce the motion, and at 
the same time space is passive, it means that space 
does not need to spent any energy to move the object. 
‘And so in common case space tries to keep the object 
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in the former state interfering with accelerated 
movements of the object (in accordance with the 1% , 
the 2-4 and the 3" Newton's laws). 


It should be noticed that such methed of motion (for 
the speed, which is much less than the speed of ight) 
takes place both in animate and inanimate natures. In 
this case the level of energy of motion and reaction of 
space (or an environment) are not very high 
Incidentally, the energy of object can be of different 
types: electrical, chemical, biochemical, mechanical etc. 
‘The common consequence of this type of motion is 
existence of the inertia, The classical physics can't 
answer the question: “what is inertia?» The same 
situation is applied to the concept of mass, which is 
closely connected with inertia. The classical physics 
says that the mass is a measure of inertia. 


‘There is the new principle of motion of material object: 
the object is passive and space is active. In this case 
it's more favorably for space in the energy aspect to 
move the passive object and to spent some power then 
to keep the object in the present place in the former 
state of immobility (in accordance with the 1", the 2«* 
and the 3“ Newton's laws). And so we should introduce 
the d^ law of Newton's mechanics. It says that there 
are the systems of coordinates in which the body is 
moving not rectilinearly with acceleration when this 
body is in the state of immobility. 


‘The basic and the main differences of the offered 
principle of motion from the existing methods at the 
end of the XX century are the following: 


1) The absence of inertia of motion; 


2) There are no limits for the speed of motion; 


3) The absence of “fuel reserves 
moving material object. 


"on board" of the 


Nikola Tesla and 
Instantaneous Electric 
Communication 
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Nikola Tesla (1856-1943), an outstanding inventor, was 
and still remains one of the most mysterious persons in 
the history ofelectrophysics. Whereas the most scientists 
were moving together in direction of microparticles 
investigations, as the basis of matter structure and of 
nature itself, he was going in opposite direction. He had 
ıa keen interest in the investigation of electric charge of 
the Earth as a whole. He was looking for the ways to 
influence on it, to control its state and methods of its 
regulation. 


‘Therefore, exactly, the most of his searches, experiment 
the purpose of constructions and buildings, created 
according to his conceptions, cause perplexity and 
misunderstanding of scientists even in nowadays. 


The most mysterious of his main experiments were made 
in USA after 1904, After Nikola Tesla death in 1943, all 
his diaries and records over period from 1904 year had 
mysteriously disappeared, Probably they were stolen (it 
was known, what to take). Lost records could “cast ight” 

‘on one of the most “strange” of his buildings in the form 
‘of the enough tall tower, on the top of which a specially 
created toroidal transformer was placed. This transformer. 
could create there a huge electric potential up tothe billion 
volts 


Nikola Tesla switched on this tower-device, what caused. 
the fright and even panic in mind of people from nearby 
settlements. OF course! Because of very high electric 
potential there began air ionization, which spread very 
high to the atmosphere aecompanying by the effect of 
color play. Such luminous, color-playing sky caused even 
а horror of people, who knew nothing about the 
experiment made and its goals. They did not guess that 
Tesla by means of the electric charge, created of the tower, 
was influencing on the electric charge of the Earth as a 
whole (about 600000 Coulomb). There was а global scale 
in Nikola Tesla's investigations 


‘There is no point in detailed analysis of the fact that the 
potential of the tower top influenced on the Earth charge. 
Interaction of charges-balls with the distortion of field 
lines, distortion-disteibuion of charge on their surfaces, 
induced charge. is beautifully described even in school 
physics textbooks. In Nikola Tesla investigations the 


Earth had the role of one of the charged balls. lt was 
possible by changing of charge on the tower to deform 
electric charge distribution on the whole Earth surface at 
once. This deformation (electric currents) could be fixed 
at once in every point of the Earth surface. It is alluring 
to use this effect for data transfer elecommunication, both 
on the Earth, and in space. 


After such introduction the question “How does the 
system of instantaneous electric communication for any 
distance look like and work?" is still opened. First of all, 
the readers need to know, that such instantaneous 
communication is possible in principle. The proving 
theoretical calculations, are rather difficult for popular. 
interpretation. Some ран of readers can take it on trust, 
and those who are most interested in can apply to works 
‘of Oleinik V.P. (quantum physics) the professor from Kiev 
Polytechnic University. At the minimum there are two 
necessary works: Oleinik V.P. "Faster-han-light transfer 
of a signal in electrodynamics. Instantaneous action-at 
acdistance in modern physics" (Nova Science Publishers. 
Inc. New York. 1999) and Oleinik V.P. “Latest 
development of quantum electrodynamics: self- 
organizing electron, faster-than-light signals, dynamical 
heterogeneity of time.” (Physical vacuum and nature 
4. 3-17. 2000) 


PC” magazine has devoted a rather significant article 
entitled "Computers and teleportation” to V.P. Oleinik 
works, concerning instantaneous electric communication 
CPC" #6, 2000). Note, that the author of the given article 
ваз also found the possibility of instantaneous electric 
‘communication, but by means of materialistic methods, 
absolutely different from Oleinik's ones, what is most 
important — Iwo different solutions point to the possibility 
of this communication. "PC" 46, 2000 in the article 
“Circles on fields” cited mathematical formulae of the 
structure of electron electro-magnetic field as an 
illustration (it refers to the Earth too) that the author of 
this article has gol. 


The most attentive readers of that article could notice, 
that one vector Hz absolutely “ignores” Special Theory 
of Relativity, since its mathematical expression does not 
include the velocity of light, whereas it presents in other. 
vectors as a product of electric and magnetic conductivity. 

Magnetic line of this Hz vector goes to infinity and returns 
back from infinity. It surrounds the whole Universe. Itis 
alluring to use exactly this (HZ) line for the instantaneous 
‘communication for any distance. 


It is not so difficult to do it. In the Fig. 1 the easiest and. 
most available for understanding line of the 
instantaneous electric communication is shown. A 
rotating charged dielectric ball (an "electron", isn't it?) 
is used as transmitter, The ball can be electrically charged 
upto the limit of charge flow-out into the ambient space. 
Around the charged rotating ball there appears electro- 
magnetic field, entirely analogous to the electro-magnetic 
field of the Earth (and of the electron too). The central 
magnetic line Hz goes to the infinity and returns. 


‘TRANSMITTER 


Tower of 
Nikola Tesla 
(non-effective in this case) 


Central line Hz 


Angle of rotation 
(of deviation) 
of flux line in the case 


if signal is in 
the long capacitor 


Concentration of 
magnetic li 
into the pyramid 


Charged 
J f valk roning wih 
soy 


“The long capacitor 
(Chinese Wall”) 


Control signal 
information) 


Magnetic lines (Hz) 
of the rotating ball 


X Magneto-conducting 


pyramid made of 
soft-magnetie ferrite 
(Egyptian Pyramid") 


Coil at the base of 
he pyramid 


Line of the instantaneous electric communication on the basis 
‘of rotating charged ball and pyramid 


back from it 1o the opposite side of the ball. In the same 
Way the central magnetic line of the Earth (Hz) goes from 
‘one pole to the infinity through the whole Universe and 
returns from it to the center of the opposite pole, 


I by the information to force the rotating ball (electron) 
to “wag by tail" (by Hz vector) which stretches through 
the whole Universe, then this “wagging” can be controlled 
instantly in every point of the Universe. While the rotating 
ball has a st 

line Hz does not change its dynamic position in the 
Universe. 


ду distribution of the surface charge, the 


[such distribution of the surface charge is broken, space 
position of the line Hz also will change. On mounting 
the Tower of Nikola Tesla on the surface of rotating ball 
and measuring the potential on this tower in time with an 
information itis possible to change the charge distribution 
onthe ball, and, respectively, the space position of central 
magnetic line (Hz) in the whole Universe at once. Big 


disadvantage of the Tesla tower is that maximum 
influence on charge is executed in the point under the 
tower, and farther it began decreasing roughly 


(exponentially), according to physics laws. 
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Hence itis advisable to influence on the whole surface 
of charged ball, but not on some point of it. Iis possible 
to influence at once on the very big part of surface by the 
long capacitor, placed on the perimeter (equator) of the 
charged rotating ball. Because of optimality reasons, this 
capacitor length should not exceed a quarter ofthe ball 
perimeter (equator length. Charging and discharging this 
long capacitor on the ball equator by the data signal, only 
the position (angle 5) will be changed, not a value of the 
infinitely long magnetic line (Hz) in the Universe. It is a 
data transfer 


The natural question appears: "How to make on the Earth 
the most powerful transmitter for the instantaneous 
clectric communication?” The answer suggests itself: “It 
is necessary to use the Earth itself as a rotating charged 
ball.” It is not effective to use Nikola Tesla's Tower to 
deform the Earth electric charge. To place on the Earth 
very long (about thousands km) capacitor is quite easier. 
However, it must be placed not on the equator exactly, 
‘but moved a little bit because of the initial heterogeneity 
of the Earth surface charge distribution, caused by the 
presence of continents and oceans. It will be necessary 
to find the line of electric equator, where the amount of 
charge north and south of it is similar. This line will not 
be ideally straight and will be situated near the 30% 
parallel 


Asa matter of fact, this grand capacitor is already built, 
but is half-broken. This capacitor is very well known — it 
is a Great Chinese Wall. The ancient, powerful Chinese 
Tzcin’ Shi Huandi empire adapted and used it (capacitor) 
for the protection from nomads incursions. How 
unexpectedly and originally it is! In this case the electric 
iron would be the best tool for spiking. Itis clear enough 
that the charged ball (as well as the Earth) will “wag by 
tail", which stretches through the whole Universe and 
does not change its energy, but only changes its position 
in space in time with information. Now we ean go on lo 
the question, concerning the way to control the Earth 
“wagging by tail” in the Universe, and thus to read 
information instantaneouslyin any point of the Universe 


Inthe Fig. 1 it is shown the input device of the electric 
communication receiver, made of the magnet sensitive 
‘material (it can be soft-magnetic ferrite) in the form of 
pyramid, with the proportions of well-known Egypt 
pyramids. Magnetic field lines of the far space pass 
through the pyramid from the top to the base and are 
concentrated by pyramid. If there is no signal (the 
“wagging by tail” of the far planet-transmitter is absent), 
then the magnetic flow, coming through the pyramid, does 
not change, and induced voltage in the coil, placed in the 
base of the pyramid, is absent (no information). If 
“wagging by tail” begins, then the magnetic flow, coming 
through the pyramid, will change, and it will cause the 
appearance of voltage on the coil in the base of the 
pyramid in time with the information 


Thus, the signal is received instantly. Here itis necessary 
to remind once again the difference between the 


instantaneous and usual radio transmission. The usual 
radio transmitter for the transmission of the information 
uses the energy distortion of space by the information. 
‘This energy change in space happens with the velocity 
of light and hence there is the loss of time for information 
passing. In the considered ease there is noenergy change 
in space, there is only a change of magnetic lines position 
(нә) 


‘This is exactly the vivid and fundamental difference 
between the usual electric communic 
instantaneous one. In other words, in usual transmitter 
during the fixed time interval there is the change of 
signal energy (instantaneous value), whereas 
instantaneous transmitter there is no this change (only 
information). This is exactly the fundamental 
difference. 


ion and the 


Evidently, to receive instantly the signal from the opposite 
part of our Galaxy, we need rather big pyramid, in order 
to concentrate a big amount of field lines into the 
oscillatory circuit under the pyramid. The question can 
appear: why the pyramid, why not a cone? The point is 
"hat lines of the Earth magnetic field (the very lines that 
‘compass needle reacts on) in the any place of the pyramid 
horizontal section have the same density of distribution 
and are directed strictly parallel to the pyramid base. The 
cone in its horizontal section cannot provide such 
‘uniformity of distribution that is why it is not advisable 
to use it. From the space magnetic field lines passthrough 
and concentrate in the pyramid strictly at right angle to 
the pyramid base. 


This is the riddle of pyramids wonderwork. Any person 
coming into a pyramid, at the same moment feels the 
change of mental and physical condition of organism: 
whish is very different from that it was before the entering 
into a pyramid. OF course! Visitors come inside, into 
concentrated magnetic field lines of the powerful and 
functioning magnetic core of the receiving electric circuit, 
what is absent outside the pyramid. 


tis strange, but most of tourists are afraid of the ill effect, 
which сап be produced by electrical systems on their 
health, but there they stand in а queue to feel this effect 
in pyramids. Concentration and division of magnetic field 
lines are the easy and effective way to reject a noise, 
created by the Earth magnetic field. 


It is clear, pyramids should be oriented very thoroughly. 
so that lines of the Earth magnetic field would be strictly 
parallel to the base and to the opposite (East-West) sides 
of pyramid. To get such exactness of orientation in 
modem conditions is very problematically. 


‘The most convenient place to build a pyramid (pyramids) 
is on the electric equator, in the place of ils intersection 
with the electric meridian. Such place is located in Egypt, 
nearits capital Cairo. And again we meet a paradox: such 
pyramids are already built on the Earth, but they are half- 


broken, And Egypt was not less powerful than the ancient 
Chinese empire. 


The Egyptian dynasty of Pharaohs has "completed" and 
adapted pyramids to burial-vaults, where mummies of 
dead Pharaohs were buried, Perhaps, it is even more 
incredible than in China. The impression is given that 
ancient powerful civilizations on the Earth had a 
‘competition between themselves, who will use radio- 
engineering constructions for instantaneous 
‘communication inthe most incredible way. Let's 
a reader an opportunity to select a "winner 


must be noted that «PC» already published information 
tht the Chinese Wall and Egyptian Pyramids are radio 
‘engineering constructions intended for the instantaneous 
galactic communication (PC #114, 1997, etc). 


‘There appears an interest inthe possibility to produce 
very simple and manufacturable systems oF instantaneous 
electric communication right now. Radio-clectronic 
industry can produce them, but still does not guess about 


Furthermore, such systems of instantaneous electrie 
communication can be created at home, and even senior 
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‘Transformation of tbe usual line of communication 
nf usual reeciver-transmitter imo the instantaneous ane 


pupils ше capable to use them. In the Fig. 2 there is shown 
the construction of instantaneous electric communication 
line in comparison with the usual one. It can be produced 
even at home conditions. Two permanent magnets, 
connected between each other by analogous poles, are 
used as transmitting circuits 


Permanent magnets can be replaced by eleciromapnets. 
In the magnet connection point there is a coil, which while 
the signal passing through it will change its position (angle 
5) in the space of the central magnetic line (Hz), coming 
out from the place of two magnets connection. Receivi 

circuit is available to be made of the Па ferrite, but coil 


must be winded along. through butt-ends of core, so that 
the whole internal part of the coil would be maximal (in 
area extent) filled by ferrite. 


‘The obtained coil can be completely “winded” (screened) 
by Пи ferrite of big size. For more clearness of the 
experiment the central magnet line of transmitting part 
must be directed strictly along the axis of the receiving 
veil 


Now. if we give the alternating voltage (information) from 
transmitter to the transmitting сой, fixed on the permanent 
magnet, then the receiver, connected to the cireuit of the 
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transmitting сой, placed on the flat ferrite, will detect an 
alternating voltage (information). Maximum effect is 
achieved at the resonance (coincidence of transmitter and 
receiver frequencies) 


Il is checked. It works. The dullest experts in radio- 
electronic (after the reading above) can rejoin, without 
making an experiment, that it is an absolute nonsense 
that any communication is out of the question. Coils with 
absolutely perpendicular axes, besides one of them is 
screened, do not interact with each other. 


And here the most interesting thing starts. In the Fig.2 as 
it was mentioned above, the usual communication line 
and the instantaneous one were compared. The usual 
transmitter cannot generate the vector Hz that is why 
systems of usual and instantaneous communication cannot 
see each other in strict sense. What does it mean? It 
means, that in the same city it is possible to transmit on 
the one-carrier frequency (“what a nightmare!") two. 
absolutely different television channels without any noises 
of one to another. 


Usually by frequeney mateh of a transmitter to the 
working frequency of another one, the radio 
communication is broken, but here it does not happen. 
Here some additional explanation should be given, As 
the vector Hz, which “ignores” the theory of Einstein is 
received from Maxwell equations, it follows that the usual 
(Einsteinian) system and the instantaneous (Maxwellian) 
‘one work on mutually perpendicular electromagnetic field 
lines (vectors) 


In the Fig. 2 such difference is shown clearly. These are 
just "jokes" of complex numbers, when one value is 
absolutely perpendicular to another and nevertheless 
together they forma single whole. In other words it means, 
that two greatest persons in science Einstein and Maxwell 
asa matter of fact are something like “Siamese twins”, 
completely grown together at the angle of 90 degrees, 
even by heads. On the one hand every one is on his own, 
but nevertheless they are the common (complex) 
organisms. 


Hence there are a lot of misunderstandings on happened 
phenomena. How many scientists tried to find some 
mistakes of Einstein? They produced very convincing 
proofs concerning instantaneous interactions in nature. 
‘These scientists did not suspect that time and still do not 
guess now that they already fora long time are “walking 
inthe complex physics, which still does otexist Einstein 
and Maxwell ("Siamese twins"), each occupies his own 
рап of the complex number (complex physics) and they 
cannot be already taken off from there. 


is left to throw on the both 
sollar” and "reins", i.e. to 


‘The only third, free "vacancy 
of them at once the common. 
twins") together by module and argument 
as any complex number. In this ease no matter how the 
‘one part of complex number "ignore" the other one, only 
its argument will change, and module always will be equal 


fasten them 


to the conditional unit. Only this single fact in principle 
changes the conception about “appearance” and 
“disappearance” of elementary particles! Even considered 
instantaneous and usual communications on the same 
receivers and transmitters in a complex conception 
(complex physics) appeared 
"misunderstandings" of all kinds. 


eliminate 


Advantages of the instantaneous (Maxwellian) electric 
communication are especially evident during the 
connection with long-distance spacecraft. At present in 
the interval between sending of control signal to the 
station in region of Solar System peripheral planets and 
getting the reply it is possible to have a small break for 
dinner (itis very convenient). 


In the case of the instantaneous electric communication 
use, duty operators will have “по dinner". Moreover, the 
system of instantaneous electric communication ean 
realize two-way communication underwater and from 
underwater о overland, It is clear that input and output 
circuits of such system must be covered by slushing 
composite for the protection from aggressive effect of 
the salt sea-water. Such systems of instantaneous 
communication are very required to submarines. 


Now, when readers know and understand the principle. 
of operation of instantaneous (Maxwellian) electric 
communication systems and their advantages over usual 
ones (Einsteinian), we can only wait, when radio- 
electronic industry will start to produce these very 
required systems 
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The Unified Gravitation Theory 


(Tho unified supor-principlo, 
which controls the Universe) 


L P. Kuldoshin. 


Orenburg. Neftyanikov str., h. 2, apt. 9, 


(Editor's comments by Alexander V. Frolov) 


A forum of the leading USA physicians took place in 
the White House in March 1998 in presence of President 
Clinton. There was only one question: “When will the 
nature of Gravitation be opened?" 


The well-known USA physician-astrologer S. Hoking 
declared that it possibly would occur in twenty years 
and it would be the Unified Theory of All. So, the 
scientific world by default called it the greatest 
discovery of the future, 


Some time later a new hypothesis pretending to this 
discovery has got its birth in Orenburg. Despite this 
fact this hypothesis would gain recognition and status 
ofthe Greatest Discovery of Mankind only by 2018 that 
was predicted by S. Hoking. 


To present day there have been written a lot of 
hypotheses on this problem but they haven't been 
recognized. Many scientists consider our Universe as 
living and functioning according to the unified and rigid 
laws in Macro and Microworld, which provides 
automatic regulations of all its processes due to 
circulation of radiant energy of the Universe life in 
cosmic space. This energy is inexhaustible and 
environmentally clean, and Mankind may learn using it 
in the nearest time for the welfare and for prevention of 
contradirectional irreversible ecological catastrophe. 


There is no alternative for humankind to escape and it. 
will not appear in the future. Only cosmic energy will 
save us. From the book "Secret Doctrine" by E.P. 
Blavatskaya we can get complete information about tho 
fact that a highly developed civilization of Atlases on 
the Earth had a "General Theory of АШ" yet 10-12 
thousand years before our civilization. They had no 
automobiles, but instead they had flying objects 
(aircrafts) "Vimana" of various types as well as ships 
and submarines, on which they also used Cosmic 
energy. 


While reading an abstract in General Soviet 
Encyclopedia, I got acquainted with the theory of 
“Aether wind”, which was abolished in the beginning 
ofthe XX century, and then [understood that this theory 
contains a deposit to discover the nature of gravitation. 


‘The nature of gravitation is the only one and there 
are no alternatives in theoretical as well as in physical 
sense. When scientific world of entire planet abolished. 
tho theory of “Aether wind", it lost the possibility to 
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discover the nature of gravitation. The XX century was 
‘marked by a revolutionary development of scientific and 
technical progress, but there was an almost 100-year 
stagnation in cognition of the Universe elements. 


‘The theory of “Aether wind" supposed that all Cosmos 
is filed with aether particles flying with the speed of 
light (these particles are “neutrino” according to 
modern understanding). The role of gravitation, carrier 
of light and retarding medium in Cosmos was 
attributed to this motion of particles. 


But this theory allowed chaotic motion of particles, 
which is impossible in mechanism of the Universe, 
which is adjusted up to automatic mode. Besides, 
motion of these particles is not possible without an 
absolute buffer unit, which prevents their head-on 
collision at the speed of 600000 km/sec (it is 
thermonuclear explosion and death of matter, i.e. the 
Universe). E.P Blavatskaya wrote that Cosmos is filled 
with radiant energy of the Universe Ме, luminophore, 
electromagnetic aethor. Thereby sho predicted a ready 
solution to make correction in the uncompleted theory 
of "aether wind". On the basis of above stated and due 
to the un-assumod dawning up, the theory of “aether 
wind" was completed. It was the ground to develop a 
hypothesis of radiant "aether wind". Particles of this 
wind (neutrino) are electromagnetic particles and move 
with the speed of light in all directions as 
contradirectional paired single-stream flows (like 
electrical current in twin-wire cable). Due to this, an 
absolutely stable concentration of these beams in 
cosmic space is provided according to the principle 
‘what has come in, the same has gone out". 


The hypothesis formulates new views on the problem 
of structure of elements of the Universe material world. 


Some separate conclusions do not match the views of 
modern scientific thought on the problems of physical 
principles of material world structure and functioning 
of the Solar system. 


List of topics of the hypothesis 


1. The hypothesis disclosures the operating 
environment of a super-mechanism, which controls the 
Universe (itis a radiant "aether wind" 


2. Itdisclosures the nature of retarding mechanism of. 
fying objects in Cosmos (its name is Lorenz-Fitzgerald 
compression). 


3. Itproves the absence of Universal gravity and beams 
flight as we usually conceive it. (Tho beams of aether 
wind collide and compress matter. An alternative to the 
notion about beams of light is a temperature wave 
impulse on the beam of aether wind. It explains why 
the speed of light doesn't depend on the speed of the 
source of light. Light is a "passenger" on the beam of 
"aether wind" 


4. This hypothesis disclosures the mechanism of 
stablization of rotary and orbital movement of the 
Universe matter in macro- and micro world due to 
retarding medium in Cosmos. 


5. It disclosures the mechanism of reverse rotation of 
Venus due to the forces of autorotation. 


6. It disclosures the mechanism of reverse orbital 
moverent of planets and satellites of planets. (Such a 
planet had not been opened yet, but there are 6 satellites 
in the Solar system, which move counter to the others, 
and it is not an occasion, but a particular case of the 
effect of aether wind beams) 


7. It disclosures a real nature of Tungusska catastrophe. 
(There were about 100 hypotheses, but neither of them 
was recognized to be true). 


8. It disclosures the nature of gravitation and gives 
an explanation that gravitation can be: 

- usual (vertical); 

» horizontal; 

$ circular 
It is important to note: not the entire matter takes 
part in gravitation, but 1/3, Le. 33,3% of matter. 


9. It disclosures the nature of Levitation and proves 
that 1 liter of water on the surface of the Earth can have 
the weight from 0 up to 3 kg. 


10. It disclosures the role of gyroscope effect in life 
support of the Universe. The gyroscope effect allows 
transformation of translation energy of radiant 
"aether wind" to the rotational energy for practical 
needs of humankind. 


11. This hypothesis gives scientific and technical 
recommendation for creation of cosmic energy 
‘converters. 


12. It gives scientific and technical recommendation for 
producing of levitation effects for any technical systems, 


13. It disclosures the possibility of cosmic flights with 
the super-light speed. 

14. It explains experiments on metering of horizontal 
gravitation (The first experiment was made on February 
27, 1999). 


15. It disclosures the particle (neutrino) of original 
matter of tho Universe and gives its characteristic. 
(Ancient thinkers called modern "neutrino" as “Aether”, 
and it was not occasionally, because its diameter is in 
105 times smaller than atom's diameter. 


АШ matter of the Universe consists of the same 
indivisible particles “neutrino” presented by three 
groups: 
- "energy" group, which is in the beams of "aether. 
wind" 
- building group, which forms the part of any micro 
particle, 

free group (neutral-reserve) as a building material 
for new matter and operating environment of all 
electromagnetic processes. 


АШ neutrino of three groups rotate with the speed of 
3X10" rps (equatorial speed of neutrino is equal to the 
speed of light) 


Fields are formed in every particle as a result of rotation: 
- strong field of a small volume doesn't allow particles 
to close up; 

weak field of a big volume is a general mechanism of 
gravitation. 


Аз scientists write at the present time, the World is 
subdivided on a dense world (which we can see) and 
fine world (invisible). At that the density of such world. 
is in 109 times less than density of water. 


It is known in science that all matter of the Universe 
both great and small rotates and is a gyroscope. 
Particles of matter get rotation with their birth, thus 
the fields are born in them simultaneously. Matter 
cannot exist without rotation, which generates fields. 


АШ mechanism of interaction between three groups of 
particles is based on the mutual repulsion. This is the 
only mechanism, which always and automatically is 
able to create the necessary stable interval between 
the particles and only this mechanism provides the 
function of gravitation. 


Many scientists of the late XX came close to the 
discovery of the nature of gravitation, but they didn't. 
accept a thought to conceive the motion of aether 
particles as a pair-counter flow. And there are three 
necessary conditions to realize gravitation: 
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1. The particles should have the fields of repulsion. 
2. The contradirectional flows should envelop the 
particle of matter from two sides. 

3. While one beam is passing a matter mass then the 
force of fields should decrease and gravitation effect 
should appear. 


‘Mechanism of gravitation 


Gravitation appears due to the intersection (Editor's 
note: interference) of fields, produced by beams particles 
and fields of the visual matter. As it was mentioned 
above, the beams are paired and contradirectional. 
‘Usually the beams in cosmos are mutually balanced and 
they do not call gravitation effects, 


But on the surface of the Earth the contradirectional 
beams are not similar in their power. The powerful 
beams come from above, i.e. they only penetrate the 
atmosphere, and the weakened beams come from 
below, i.e. they penetrated all the Earth. Thus, 
gravitation appears. 


Gravitation is a unique property of "aether wind" 
beams to loose part of their power during penetrating 
of matter mass. Gravitation is the difference of forces 
of contradirectional beams. (Editor's note: Really other 
authors reported this idea also. I cannot find who was 
the first in discussion about gradient of aether as nature 
of gravitation.) 
Horizontal gravitation 


‘As a particular case, there is horizontal gravitation on 
the surface of the Earth. It appears on the boundary 
between lowland (of the sea) and plateau. In this case 
one beam goes above the surface of the Earth (water), 
and the counter beam penetrates mountain range and 


weakens. The first measurements of horizontal 
gravitation effect were made on February 27, 1999 on 
the route Orenburg — Samara at 49 km before Syrtinskiy 
slope. 


А leaden load (0,5 kg) on the float (a piece of foam 
plastic) moved on the water surface (not in the sea but 
їп basin) towards the mountain. 


Horizontal gravitation is much more weaker than usual 
gravitation, but it can reach the value that makes water 
to flow at some angle upwards. 
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Circular gravitation 


Only fast-rotating bodies can create circular 
gravitation. 


All bodies rotate by their orbits around the Sun in the 
open space of Solar system due to circular gravitation 
guided by rotating the Sun. Furthermore; circular 
gravitation always is direct (co-directional to the Sun 
rotation) and reversed gravitation on the periphery of 
Solar system. A planet with reverse orbital movement 
had not been discovered until now, but 6 satellites of 
planets in the Solar system have reversed orbital 
‘movement. 


Hore is the proof of the fact that circular gravitation 
appears only around the fast-rotating bodies and slow- 
rotating bodies, for example, the planets Venus and 
Mercury cannot form circular gravitation, that's why 
they have no satellites. 


Our Sun is a prototype of mechanism to transform 
translation energy of aether wind beams into rotary 
energy. 


(Editor's note: According to Kozyrev, any star is а 
transformer of time (chronal type of energy) into 
heat energy. Really, the aether wind can be 
considered as the chronal type of energy in our 
understanding and for our usual three-dimensional 
measurement equipment. To my mind it is a clear 
link to notion of 4-dimensinal objects, i.e. the time. 
Time can be described by parameters of the 
ether wind, i.e. its velocity, direction and 
density. So, we can say that quantitatively time 
can be described by formulations for kinetic 
energy of the aether movement. From the other 
hand it is equivalent of heat energy, which can 
be measured by usual methods after 
transformation of the longitudinal waves of the 
aether in transverse electromagnetic waves). 


‘Therefore, any mechanical disk rotating very fast will 
create a circular gravitational field, which is able to 
rotate all bodies in the direction of the disk (for example, 
a rim mounted on its bearing co-axially with rotating 
gyroscope). I designed and tested a similar device in 
January 2000. A gyroscope (of 200 mm diameter and 3 
mm thick) was over-speeded up to 18 thousand rpm. 
Rotation of gyroscope called slow (but with a good 
momentum) rotation of the rim of 15 kg weight. 


The gyroscopes with the mass of 0,5 kg, 15 kg and 90 
kg were tested during summer of 2001. All them called 
rotation of the rims. 


(Editor's note: There are other experimental facts. 
Fast rotation of mass should produce rotation of 
some part of nearby aether. Self-closed aether forms 
vortex and if photon is trapped by this vortex, then 


experimenters can see “ring of light” near rotating 
mass. The rings or self-closed photos can exist in 
the same place after the mass was stopped or 
removed away.) 


Nowadays gyroscopes in military devices are over- 
speeded up to hundreds of thousands of rpm. The more 
rates the gyroscope has, the more energy the rim will 
produce if it is connected to some generator. But these 
research works led to single-valued conclusions that 
gyroscopes themselves cannot produce big quantity ог 
additional cosmic energy not jointly with permanent 
electromagnets. The Sun as well as planets has natural 
electromagnetism and their circular gravitation 
increases in many times due to the presence of 
electromagnetic fields. 


(Editor's note: I think it is obviously that a 
rotating magnet can involve into the rotation 
much more quantity of aether than any simple 
rotating mass. In some theories any magnetic 
field is considered as circulation of aether 
particles.) 


Electromagnetic fields are the unique boosters of 
circular gravitation. So, the gyroscopes themselves 
cannot produce necessary quantity of cosmic energy 
per unit mass of gyroscope without using of 
electromagnetism. 


In October 2001, 1 got a copy of 24 patents description. 
There were patents on “perpetual motion machines". 
But since such “perpetual motion machines" cannot 
exist in reality, then we can explain them as 
Gyroscopical transformers of cosmic energy. Efficiency 
of these transformers varies from 150% up to 10°% and 
practically all of them work using gyroscope. But 
nowadays only the transformer (Bauman's machine) 
works in Switzerland, in Maethernitha theological 
community, Linden city. Some systems have been 
working from 1980 and producing total power of 750 
Wt, the gyroscopes of 2m diameters are provided with 
constant magnets. 


Besides, there are ready transformers of cosmic energy 
in Russia. The Professor of Moscow State University, 
Academician of Russian Academy of Natural Science 
Leonid Leskov spoke about them in the first half of 2001. 
He actually said that Mr. Chubais does not allow 
innovation of energy transformers, which are ready for 
commercialization (see newspaper "Raduga", Samara, 
July 2001). 


1 assume that any kinds of such transformers work on 
the energy produced by “Aether wind" beams. Perhaps 
ош earth ancestry (Atlases) used this energy to fly as 
well as extraterrestrials, I remember information about 
ying platforms, which were designed in Germany in 
1943-1945. Nowadays there are publications that there 
are not less than 10 captured extraterrestrial's 
spacecrafts on the Earth, and some samples were tested 
in Russia and the USA. 


On the basis of all above-mentioned it becomes. 
extremely clear that the main secret of Nature was 
discovered, and let's representatives of conservative 
science don’t pull the wool over people's eyes to prove 
that “it is impossible”. It is possible! Physics is an 
‘experimental science in its main part, and there is no 
completed theory until now. 


‘As a result, Га like to make some conclusions: The secret 
‘of Gravitation nature was discovered not in connection 
with new scientific investigation, but due to dawning 
up and understanding of the fact that gravitation since 
earliest times was produced by "Aether winds", which 
fill all cosmic space. Instead of improvement of “Aether 
wind" theory, academician science abolished it and 
forgot it such as some scientists of nowadays don't have 
an idea of it. While abolishing of “Aether wind" theory, 
scientific world spent 100 years in vain to find an 
alternative to it. A real Cosmic scientific and technical 
progress was slowed down during this term. Without 
this progress all humankind will kill environment of the 
Earth in 30-40 years! 


Rush hours for humankind to turn to cosmic energy 
‘came, we have not even an hour to wait, and otherwise. 
we will loose a chance to survive. Today the scientific 
‘and technical levelis such that taking into consideration. 
the buildup made by inventors - enthusiasts, who 
created more than 50 types of Cosmic energy 
transformers, it is possible to begin repetition work in 
‘one year. Now there is the only barrier to do it, Lo. market 
relations in energetics developed during last 100 years. 


Let's look into near Future. The process of energy 
resources (coal, ой, gas) formation in bowels ofthe Earth 
took hundreds million years. There was period of clean 
ecology in the World Ocean, on land and in the 
atmosphere. And all it catastrophically had been 
diminishing during 2-nd half of the XX century. There 
are about 40 years for our civilization to reach tho 
boundary of having no chance to support normal life 
ов the Earth. An irreversible process of struggle for 
survival using underground environment and protection. 
from mortal ecology will begin. Our close posterity will 
not forgive us this betrayal. 


Is there any solution? Yes, there is. 


It is necessary to publish the descriptions of all 
“perpetual motion machines” models as well as 
unprofitable publication of short technical 
documentation in the Internet and magazines, 
which will give a chance to many companies, 
research groups and individuals to re-produce 
them. But at first we should choose the models, 
which are the most reasonable in technology and 
prime cost. Such a way of replication of the models 
will give people confidence, interest and reliable 
information on existence of inexhaustible salutary 
cosmic energy. And the victory will be the reward. 
for courageous, enterprising and advanced people. 
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structure of vacuum. This voltage generates 
Gravitational Impulse itself G = 4E, S - (Ar, )" where. 


which generates electrical voltage E; inthe 


The supposed “Gravitational Impulse” in the 
experiment by Podkletnov is modeled by a quarter of 
cosine curve. 


Duration of this curve is determined by the decrease of 
magnetic field “trapped” into the superconductor due 
to the partial heating of semi-conductor emitter after 
plasma passed the discharge of 2MV with the current 
strength of 10000 A. The formula of the model is the 
following: 

a 


X^ = де солу, [I DED) 


the calculation is made for the frequencies of 30, 3, 0,3 
and 0,03 Hz and acceleration of 12 m/sec’, which 
appears for the mass of the pendulum 30 g with the 
force horizontally to gravitation 0,0312=0,36 N. 


It can be supposed that it is necessary to make more 
careful solution of the problem to find the effect on the 
pendulum by its reaction, which is known from 
experiment. We should apply the more correct use of 
spectral method of solution of differential equation for 
the pendulum with setting of impulse effect. Further, 
having the recording of temporal function of magnetic 
field by Hall-offect devices and using Maxwell formulas, 


we should find electrical field acting in physical vacuum. 
‘This Geld will give us the force of gravitational impulse. 


Tho experiment by V. Roshchin and 5. Godin is simpler 
for physical modeling (Editor's note: the author assumes 
it is simpler than Podklotnov's effect). All input and 
output parameters are known to the authors, Le. force 
of the magnets, frequency of variable magnetic field in 
the local place of space vacuum, change of gravity. 
Furthermore, there are known cylindrical formations of 
magnetic “loops” around the device and their 
approximate arrangement with the intervals divisible by 
the half of rotor radius. Effects of temperature decrease 
at 8° C in cylindrical atmospheric formations can be 
simply explained by adiabatic decrease of air pressure 
duo to the decrease of gravitation between molecules of 
air. Formulas for estimation of decrease of gravitational 
and inertial forces are the same that for Podkletnov's 
experiment: 


о 


А E 
G = ARE, S (v, where Ar, = & =". (9) 
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Abstract 
‘The Unitary Quantum Theory (UOT) is a new version of 


the field quantum theory, which has been developed 
by the principal author (Prof. L.Sapogin) of this paper 


for over 25 years. The theory is directly related to the 
Problem of new energy sources, and this paper can be 
of interest for Journal of New Energy for it is the UOT 
(and not the classical Newton mechanics or the modern 
standard quantum mechanics) that provides a 
theoretical basis for the development of new sources of 
energy and for the explanation of the operation 
principles of the existing and functioning over unity 
devices. 


‘The fundamental provisions of the UOT and a number 
of results received on the basis of it were published in 
many scientific journals and reported at international 
conferences (see [1-6], etc.). Generally, the UOT as 
expressed by the language of formulae and equations 
represents a now mathematical model о interaction and. 
‘movement of elementary particles in the form of a 
complicated system of non-linear intogral-differential 
‘equations, an important property of this model 
principally defines the trajectories and velocities of the 
Particle movement in space (unlike the standard 
quantum theory, which directly defines only the 
probabilities ofthe presence ofthe particles at a certain. 
Point in space). Another, and the most essential (for the 
problem of new energy sources) property of the UOT is 
the absence of the energy conservation laws and the 
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impulse for single particles in it. That is why the UOT 
makes theoretically possible processes of energy 
generation as if from nothing, if they are regarded from 
the classical mechanics point of view or the standard 
quantum theory (while the UOT is able to explain the 
phenomenon), as well as creation of a device with 
efficiency above 1. In other words, the UOT provides 
fora theoretic possibility of making a perpetual mobile! 


In the 1970's, when the UOT started to be developed, 
there was nearly no data of the observed phenomena, 
or any experimental results confirming this unusual 
theory. Today, such data are abundant. For example, 
such processes can be named as generation of excessive 
heat energy during cavitation of very small water 
bubbles; generation of excessive electric energy in an 
anomalous gas discharge; excess generation of electric 
‘energy when electric current passes through proton- 
conducting ceramics, etc. Besides, and still more 
important, operating devices that have been created 
‘much more energy than it was necessary for these 
devices functioning: electric current generators 
"Testatica" (Switzerland); thermal cell CETI 
(I. Patterson, USA); heat generators (Yu.S. Potapov, 
Moldavia, J.Griggs, USA); electric current generators 
(Correa, A.Correa, Canada); electric engines on 
‘magnetic ceramics (Japan), and others. The said 
phenomena and operation principles of the above- 
‘mentioned devices can be explained with the help of 
the UOT 


In this paper we will also touch upon such an important 
problem as cold nuclear fusion. The feasibility of this 
nuclear process, which is categorically denied by the 
standard quantum theory and nuclear physics 
specialists, was predicted by the author of the UOT as 
far back as in 1983. This phenomenon was discovered 
їп 1989 (electrochemical experiments, M Fleischmann, 
S Pons). Many subsequently received experimental data 
confirmed the existence of nuclear reactions under very 
small energies, of nuclear transmutations in plants and 
biological objects, very slightly connected with 
generation of energy [7-8]. From the point of view ofthe 
UOT, which provides an explanation of the cold nuclear. 
fusion mechanism, this process can be applied in 
practice (after the relevant devices are designed) for 
generation of energy, for production of isotopes, and for 
nuclear waste liquidation. 


Introduction 


Inventors, as well as swindlers of all kinds, had long 
ago been trying to construct, or at least design, a 
perpetual mobile, i.e. an imaginary machine that 
produced work without any outside energy. Peter tho 
Groat even founded the Imperial Russian Academy of 
Sciences for such research, but the modern Russian 
Academy of Sciences does not like to recollect this 
circumstance. On the other hand, the French Immortals 
in 1785 decided not to consider any perpetual mobile 
Projects at all, and, as we would see, were quite right. 
as regards the Newton mechanics. The brilliant success 
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of the classic mechanics has strengthened still more 
the sacred belief of the mankind in the Divine Infalibility 
of the Conservation Laws, and today it is nearly 
indecent to express any doubts about these laws. 


Let us first of all find out the origin of the conservation 
laws in ordinary mechanics. Practically any textbook 
will tell you that the Energy Conservation Law (ECL) 
follows from the homogeneity of time, the Impulse 
Conservation Law from the homogeneity of space, and 
the Angular Momentum Conservation Law from the 
isotropy of space. That is why many people have an 
impression that the conservation laws themselves 
follow only from the quality of time and space, which is 
today an undoubtedly relativistic notion. But, for 
example, the angular momentum is not a relativistic 
notion. So, such a narrow approach is not altogether 
correct, andit is necessary to turn to the second Newton. 
law, or the equation of relativistic dynamics and the 
system insularity. However, the qualities ofthe time and 
space ensue exactly from the analysis of the Newton 
‘mechanics, though they are often construed incorrectly. 
Let us remind you the correct interpretation. 


Homogeneity of time suggests that if at any two 
‘moments of time two similar experiments are made in 
similar closed loop systems, the results thereof will not 
differ. 


Homogeneity and isotropy of space mean that ifa closed 
Joop system is moved from one part of space to another, 
or is oriented differently, nothing will change. 


‘The making of the fundamental energy and impulse 

conservation laws from the Newton equation is very 

simple. Let us put down the main equation of dynamics 
Р 


a 


For closed loop system F=0 (no external forces 
operating) and the equation integral will be 


Р = Const the impulse conservation law. 
Now let us take the main equation of dynamics as: 


F=ma=m& 
а 


ч) 


where vis the module of the velocity vector v. For closed 
loop system F=0, and tho equation integral will be 


and multiply it scalarwiso by v 


опе of tho forms of the energy conservation law. From. 
the definition of the angular momentum for a particle, 


IrxP] 


Differentiating both parts by t, we got 


Since the impulse vector is parallel to the velocity vector, 
the first bracket will equal to zero. On the basis of the 
resultant equation and the definition of central force as 
not creating any momentum, we get 


[rxF] 


In case of the central force in an unclosed system, the 
angular momentum is preserved by value and direction. 
‘The angular momentum conservation law for a closed 
loop system results in the same way as the impulse 
conservation law from the equation of the rotary motion 
dynamics: 

dL 

dr 


For a closed loop system, the momentum of external 
forces M=0 and the integral of the equation will be the 
angular momentum conservation law 


L 


In relativistic dynamics the emergence of the energy 
and impulse conservation laws separately can be easily 
received from the relativistic ratio for energy and 
impulse 


EP) +т?с* 
Term m?c“ is an invariant, i.e. the same in all reference 


systems. In othor words, it is a certain constant. This 
equation can be represented in а slightly different form 


For the equation to be valid, itis required that 
Е = Const and P = Const 


and this none the other but conservation laws for energy 
and impulse. 


Strictly, relativistic mechanics has a conservation law 
for 4-impulse vector p^, but we will not dwell on these 


details, because small energies are what we are 
interested in. 


In the classical theory, the energy conservation law 
states that the energy of a closed loop system remains 
unchanged, so, if the energy of such a system is 
designated at a moment t=0 as E, , and at the moment 
tas E, E= E, 


Conservation laws ín ordinary quantum mechanics 


‘The standard quantum theory formulates the energy 
conservation law in the same way. In quantum 
‘mechanics we have the same movement integrals as in 
classic mechanics. A certain value L willbe a movement 
integral, if 


a 


Since | H,L | is defined by commutator of operator L 
and of Hamilton's operator, any value L, not depending 
explicitly on time, will be tho movement integral, if its 
‘operator commutes with the Hamilton's operator. When. 
value L does not explicitly depend on time, the first item. 
in (1) turns to zero. There remains 


2184-0 o 


and for the movement integrals not explicitly depending 
оп timo the Poisson quantum bracket equals zero. From 
(1) and (2) it follows that the average value of the 
movement integrals does not depend on time: 


a 
20-0 


Ап good papers on the quantum theory prove that. 
probability (Lf) tofind at any moment t any value 
ofthe movement integral, Le. L, , does not depend on 
time, Further is constructed as the movement integrals 
not explicitly dependent on timo. Since operators Ê 
and Й commute, they have common proper functions 
which are functions of stationary states. Let us note 
that the latter followe from solutions of the equation 


without time, which was received from the full equation 
with imposition of requirement 


меде) 


‘equivalent to search of only periodic solutions. Further, 
quite naturally, there appeared an equation without time 
with actually imposed conservation laws, because now 
nothing depends on time. Expansion by such proper 
functions looks as follows: 


iy =, HY, =EN, 


where 


uox 


Tells) 0 
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0-е af- E 


Since (3) is expansion into proper functions of operator 


L, probability does not depend on time: 


м) = ks OF = Cons 

Since energy is a movement integral and probability w 
(E,t) to find at a moment t an energy value equaling E, 
dee not depend on time, than: 


E. o 
dt 


Let us note once again that it is the probability to find a 
certain value that does not depend on time, but not the 
value itself, which for any separate event is accidental 
and can assume a wide range of values. 


‘The quantum energy conservation law in tho above form. 
suggests a possibility of defining energy at a given 
‘moment without subjecting it to uncontrolled change, 
which raised no doubts in classic mechanics. But in the 
quantum theory the energy, without changing its value, 
can only be measured to 


h 


т 
where т - is measurement duration. Formally, it does 
not present any difficulties for the energy conservation 
law, since energy is a movement integral, and we have 
‘much time to make long measurement. For example, lot. 
us make measurements during time r, then leave the 
system to itself for time T, and then define energy again. 
‘The classic quantum energy conservation law states 
that the result ofthe second measurement will coincide 


AER 


A 
with the result of the first measurement to AE = — 


But even in the ordinary quantum theory all this is not 
consistent enough. For the real vacuum fluctuations can 
Interfere, that always influences the results of a single 
process, but their influence disappears after the 
Passage to an ensemble of events. Here we have a 
violation of the conservation law due to vacuum 
fluctuations, though existence of movement integrals, 
unlike in the Unitary Quantum Theory (UQT). 


Tho generally accepted quantum theory carefully avoids 
the question of conservation laws for individual events 
in the case of small energies. This question is either not 
discussed at all, or it is said that the quantum theory 
does not describe individual events. Yes, it does describe 
individual events, but it can only predict a probability 
ofthis or that result, It is clear that in this case there 
are no conservation laws for individual events (it is 
wrong to speak about it in case of an accidental result 
of an individual event), and they appear only after the 
averaging by large ensembles of events. Essentially, it 
can easily be proved that classic mechanics follows from 
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quantum mechanics after summing up by a large 
number of particles, because for a sufficiently big mass, 
tho length of the de Broglie wave becomes much less 
than the body dimensions, and no quantum-wave 
qualities can be talked about. 


Conservation laws in Unitary Quantum Theory 


In the UOT [1-14] any quantum particle is not a point, 
but a source of field like in the ordinary quantum. 
mechanics, but it represents a bunched field (wave 
packet) of a certain unified field. The dispersion 
equation of such a nonlinear field turned out to be such 
that the wave packet (particle) during its movement 
periodically appears and disappears, and the envelope 
of this process coincides with the de Broglie wave. 
Numerous particles during their periodic disappearance 
(spreading in the Universe) are repeated appearance 
from vacuum fluctuations. A theory of quantum. 
measurements has been built, and the probability 
interpretation follows from the mathematical formalism. 
of the quantum theory [10,11], and it is not postulated 
as in conventional quantum mechanics. Unfortunately, 
the main UOT equation turned out very complicated, 
for it is a system of 32 nonlinear integral-differential 
equations, which could require for their solution some 
new mathematical methods. But from this the 
relativistically invariant Hamilton-Jacoby equation, and 
the Dirac equation system strictly follow. 


Papers [13,14] give a solution of the simplified scalar 
integral-differential UOT equation, which gave a 
localized solution for the form of a wave packet 
representing a particle. It turned out that the integral 
from a bilinear combination of such a solution for the 
‘whole volume gives with the precision of 0.3% the value 
of anon-dimensional elementary electric charge [13,14], 
which was essentially its first theoretical calculation. 
Then, this solution in the form of a periodically 
appearing and disappearing wave packet (which 
square describes the density of a spatial charge) can 
be replaced by an oscillating charged particle [15-18], 
the movement whereof will be described by the 
conventional Newton equations: 


voee) +] w 


то 


СУР +) 5) 


where т, О, г -mass, charge, and radius-vector of the 


a 


m жари | 


particle, U(r) - external potential, , - initial phase. 


Since E- -GRADU , and a magnetic field also exists, 
the Lorenz force should also be calculated for 


к= хн], put in the electromagnetic wave Е and 


Hare equal, and for small energies value 


0 , and 


force F can be ignored. Both these equations produce 
qualitatively similar results for different problems, but 
the first non-autonomous equation evidently does not 
have any movement integrals at all, and any hope for 
analytical solutions is very unreal. But for the second 
autonomous equation such hope still exists. Let us note 
that these equations describe more accurately the 
experimental results of scattering on the coulomb 
potential than the classic Rutherford formula! 
Application of these equations for the tunnel effect and 
scattering on short potential also produces correct 
results, but in this case passage through a high barrier 
(tunnel effect) will be defined by the initial phase, Of 
greatest interest, however, is the harmonic oscillator 
problem. 


Itis possible that a change in the properties of a material 
point in the process of its movement is just another step 
in the material point movement theory. In conventional 
mechanics this idea is not altogether new. There are 
Moshchersky's equations for bodies with a changing 
mass, and Tsiolkovsky's equation for a rocket. But so 
far, in the conventional quantum theory, the particle has 
a permanent and stable in space and time set of 
properties, and in the UOT all the parameters of the 
particle are changed and oscillate during movement. 


It should be noted that Newton did not introduce the 
notion of a material point at all, and it would be 
ridiculous to think that he was not able to have this 
natural and rather trivial idea, Most probably, and it is 
not by chance, for today many troubles of the field 
quantum theory are rooted in the approach to the 
particle, as to the point, the most vivid example being 
а large bouquet of divergences. Nevertheless, this 
approach is very conveniont and should only be used 
correctly. Let us also remember, that in accordance with 
the Newton corpuscular theory, beams of light were to 
be regarded as a flow of certain particles. They are 
emitted by a shining body in all directions and move in 
an empty space or a homogeneous medium evenly and 
straight, Le. in the same way as the ordinary material 
particles do in the absence of any external or interaction 
forces. Newton explained reflection and refraction of 
light beams on the surface of border between two 
homogeneous mediums by the effect of certain forces 
ов this border, in the direction perpendicular to the 
surface. These forces changed the normal velocity 
component, but did not touch upon the tangential one, 
which allowed to derive the reflection and refraction 
laws. However, the inability of such a theory to account 
{for the light partial reflection and passage phenomena, 
as well as the Newton rings (which he himself 
discovered), led him to bouts (or fits) theory, which is 
quite modern, although nearly forgotten. Newton 
believed that for full explanation of all the processes it 
was necessary to suggest that some light particles 
could experience reflection bouts, and others - passage 
bouts. Let us imagine light falling to a flat surface, which 
is partially, reflects and partially passes. With quantum 
description of this phenomenon, a particle connected 
tothe falling wave at the time of hitting the surface has 
a certain probability of passing or being reflected, and 


Newton simply used the word "bouts" in place of the 
word "probability". 


Tt is absolutely clear that all descriptions of processes 
by the equation with an oscillating charge will be an 
approximation, because itis evident that no movement 
‘equations for a material point can describe even tho 
‘simplest interference processes on a semi-transparent 
‘mirror, during which a material particle should be 
divided in two parts which will later eliminate each 
other by destructive addition. It is surprising, but the 
numerical solution of the problem of scattering on a 
short potential (the Ramsauer effect) for equations (4) 
and (5) gives the correct diffraction picture! But if we. 
‘want to describe an individual particle correctly in the 
conventional quantum mechanics, the picture becomes 
inexact and purely probabilistic. At every given moment 
of time a particle can exist in only one of the mutually 
incoherent states, because one particle cannot move in 
different directions simultaneously (it cannot have many 
impulses at the same time). Nevertheless, there seems 
to exist a whole class of processes, where description 
‘with the help of equations (4) and (5) have certain sense. 
It is well known that in all experiments the local energy 
‘and impulse conservation law in individual quantum. 
processes are true only under high-energy values. But. 
under small energy values it is not во, at least because 
of the ratio of uncertainties and the probabilistic 
character of all the quantum theory predictions, and the 
idea of a global, not local ECL, is invisibly present in 
the quantum mechanics, and is certainly far from new. 


Inthe strict UOT and the quantum measurement theory, 
а great role belongs to unavoidable vacuum fluctuations. 
It is clear that these fluctuations are totally 
unpredictable and non-invariant in relation to space and 
timo translations. The same can be said otherwise: there 
ате no habitual properties of time and space in this 
theory. Space-time is now not homogeneous and not 
isotropic. For example, ifthe system is transferred to a 
new point in space, or а certain experiment is repeated 
at another time, at the point where particle parameters 
аге studied, and it interacts with the macro-device, a 
new value of vacuum fluctuations (different from the 
previous one) can appear and produce a different result. 
Of course, all this is only true for small energies and 
individual events. 


Still more destructive is the UOT for the notion of à 
closed system. For individual events under small energy 
values this notion is simply unacceptable for the 
following reason: vacuum fluctuation at the location of 
the particle (e.g. in а potential pit) can be sharply 
changed at any moment. It can be caused by different 
factors - the nature of vacuum fluctuations itself, or the 
tunnel effect of another random particle, 


Sometimes it is stated that conservation laws follow 
from the Nether theorem, though these results aro 
present in tho works by D. Gilbert and Е Klein. For any 
physical system, the movement equations from which 
‘can he received from the variation principle, each one- 
parametric continuous transformation that leaves the 
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variation functional invariant, corresponds to one 
differential conservation law, and there exists a clearly 
conserved value. It is easy to seo, however, that vacuum 
fluctuations imposed on the varied function (integral of 
Lagrangian) do not in sum remain unchanged during 
parametric transformations (at least today it seems so), 
and this consideration does not work without 
preliminary of ensemble, 


And now we are in for a little philosophy. The local 
Energy Conservation Law (ECL) in individual processes 
follows from the Newton equations for closed systems. 
It would be naive to think that its local formulation will 
be preserved forever, and would be a bad mistake to 
transfer the ECL from the Newton mechanics to the 
quantum processes without any changes, because the 
latter are more fundamental 


References to the first principle of thermodynamics are, 
strictly speaking, groundless, because this principle is 
a postulate. For example, well-known Russian 
‘mathematician N. Luzin, in a letter to an inventor wrote 
that the first principle of thermodynamics is the result 
of unsuccessful attempts of the mankind at building a 
perpetual mobile, and strictly follows from nothing. 
Today it may be said with a great degree of certainty 
that no sophisticated machine in the framework of the 
‘Newton mechanics can be a perpetual mobile, and the 
decree of the French Academy of 1755 not to consider 
any perpetual mobile projects is still valid. We will only 
ааа that now it is valid only for those projects that are 
based exclusively on the Newton mechanics. 


There is the tendency in modern physics to reduce ECL, 
especially in theory, to the rank of a secondary 
derivation from the movement equations (movement 
integrals). Some physicists restrict the ECL to the 
framework of the first principle of thermodynamics, 
others, like D. Blokhintsev [27], think it quite probable 
that with the development of a new theory the form of. 
the ECL will undergo certain changes. F Engels wrote 
in his "Dialecties of Nature": “...none of the physicists 
actually regard the ECL as an eternal and absolute law 
of nature, a law of spontaneous transformation of the 
‘movement forms of the matter and the quantitative 
constancy of this movement in all its transformations". 
But many people do not share this opinion. M. Bronstein 
in his book “Structure of Matter" wrote: "The ECL is 
one of the main laws of the Newton mechanics. 
Nevertheless, Newton did not ascribe to this law the 
General character that this law actually possesses, The 
reason for this erroneous (italicized by authors) opinion 
of Newton of the ECL is very interesting..." It is now 
clear that in view of the above, such an opinion was 
not at all erroneous. Let us remind you that Newton 
predicted many things, even the UQT, in his “bouts 
theory". 


On the other hand, the authors of quantum mechanics 
realized that there was no conservation law for single 
quantum processes under small energies at all. The idea 
that the construction of ECL, together with the second 
law of thermodynamics, was a statistical law, true only 
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onthe average and inapplicable to individual processes 
with small energy, first occurred to Schroedinger, and 
later to Bohr, Kramers, Slater, and Gamov. In 1923 Bohr, 
Kramers and Slater made a desperate attempt to 
develop the theory, where the energy and impulse 
conservation laws in case of scattering would be true 
only statistically, on an average for long periods of timo, 
but would be inapplicable to elementary events. Lev 
Landau even called it "Bohr's wonderful idea". 


Later, however, the authors gave up this approach and, 
besides, this idea at that time did not follow from the 
quantum theory equations, and the authors, to come 
ош of the predicament, simply declared that quantum 
mechanics did not describe individual events at all. Thus, 
the most vivid paradox of the quantum science was 
removed by a simple ban on thinking about it! But the 
ingenious idea that conservation laws do not apply to 
individual quantum processes and emerge only after 
the averaging by the ensomble of particles remains 
alive. This idea might have been alittle premature, and, 
possibly, should be a little different. 


Tho Unitary Quantum Theory (UOT), on the contrary, 
individual particles, and the difference in their behavior 
is accounted for by the initial phase of the wave 
function, In this case, local conservation laws do not 
exist for a single particle, and measuring the initial 
phase or some other parameters for an individual 
particle is quite a different matter. It is not true that the 
UQT has given up probabilistic description. Probabilistic 
interpretation remains, but the probability now is 
strongly dependent on the initial phase. Although the 
‘equations with an oscillating charge can determinately 
predict a particle's behavior, the measurements can be 
mado only with the help of a macro device, which will 
give only a probabilistic result. Impossibility to 
determinate measurements does not change anything, 
for the UOT provides for a possibility of influencing the 
probability value, which was earlier unavailable. The 
existing Von Neumann theorem about hidden 
parameters does not effect our result, but the relevant 
discussion is too cumbersome, and we will leave it out. 


In other words, all the requirements, wherefrom the 
classical conservation laws follow, are now absent. We 
сап hardly expect the conservation laws for individual 
particles to bo preserved under small energies in such a 
situation. Today we are convinced that the classical 
energy, impulse and angular momentum conservation 
laws for individual quantum objects are not valid under 
small energy values because of periodic appearances 
and disappearances of the particle. All direct 
experimental tests of the conservation laws wore made 
for large energy values, and for small energies of an 
individual particle only probabilistic results can be 
received, and, in this case, it would be indecent even. 
to recall the conservation law. 


Energy generation and perpetual mobile 


Let us make the following imaginary experiment. For 
simplification purposes we will use in our reasoning a 


certain quantum ball-particle. When a classical ball 
approaches a wall (perpendicularly for simplification), 
the speed of the reflected ball is always equal to the 
initial speed (we ignore friction and regard the ball and 
the walls as absolutely elastic). In the case of a quantum 
ball, the speed of the reflected ball will acquire in 
different experiments with absolutely equal initial 
conditions a whole range of values: some balls will be 
reflected at a speed greater than the initial speed, others 
— ава speed equal or lower than the initial speed, and 
all this is described by quantum mechanics. 


Let us ask the following question: what if a second wall 
is found, parallel to the first one, in order for the ball to 
increase its speed after each reflection from the wall? 
‘Then we will have increased ball energy without any 
special efforts on our part. Such phenomena appear in 
the problem of particle oscillations in a potential pit (not 
necessarily parabolic) on the basis of equations (8) and 


(9), when four types of solutions are possible, three of 
‘which are most important for us: stationary, “maternity 
home", and “crematorium”. In the two latter solutions 
traditional conservation laws do not work. These 
solutions are presented in Fig. 1. Such oscillator 
behavior explains many experimental facts. From the 
physical point of view, it means that in stationary 
solutions with fixed discrete energies (conventional 
‘quantum mechanics) the speed of the particle reflected 
from the wall will be equal to the speed of the falling 
particle. If the speed of the particle is decreased after 
‘each reflection, it will mean the “crematorium” solution, 
and if it increases, the "maternity home". Scenarios for 
situations will depend on the initial phase of the wave 
function and the particle energy. In ordinary situations 
the “crematorium” and “maternity home" solutions 
always compensate each other, and we find 
‘conservation laws. 


Fig. 1 Dependence ot 


distance between the moving charge and the nucleus on time for 


sutoncmous end non-autonomous equations, 


Tho task of the future developers of new energy systems 
of the 21“ century will consist in creating such initial 
conditions for a great number of particles making up a 
body that only the "maternity homo" solution would 
be realized, and the "crematorium" solution would, if 
possible, be suppressed, 


It follows from the above that if the unitary quantum 
theory ideas are applied correctly, there is no 
fundamental taboo for a perpetual mobile. Such a taboo, 
asit was shown, does not formally exist even in 
conventional quantum mechanics (no conservation laws 
for individual processes with small energies), and, in 
order to generate energy, they should be somehow 
accumulated (all random processes with excess energy 
‘should be grouped together). But conventional quantum 
mechanics refuses to describe individual events and is 
unable to offer any ways for such grouping. The unitary 
quantum theory seems to offer such an opportunity. 


However, the great idea of free energy generation was 
distorted by effort of some research associations 


interested to keep their stability degree, that everyone. 
who started speaking about it was considered to be a 
crazy man. 


Modern experimental physics has verified the 
correctness of conservation laws either for very large 
energies in individual quantum events, or for big 
‘macroobjects, when automatic averaging by ensemble 
is made, but the area of very small energies for 
individual events today is a terra incognita. 


In order to see how the conservation laws for reflection 
(repulsion) of an individual particle from the Coulomb 
heavy nucleus with different values of the initial phase. 
are violated, we have solved numerically one. 
dimensional equations (8) and (9) under the different. 
initial conditions: 


h-lm 


In the Fig. 2 the distances between the moving particle 
‘and repulsive nucleus are shown as a time function, for 
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different initial phases in cases of non-autonomous and 
autonomous equations. 


x \ x \|/ x 


Conventional sin. Майепйү home solutions Стават subtus 
Fig Three types of solutions for oscillator 


It is evident from the calculations that the speed of a 
reflected particle can be equal, lower or higher than 
the speed of a falling particle. This situation seems to 
bo true for all potentials. 


Calculations were also made for other potentials: 
harmonic oscillator, Yukawa, Gauss, dipole, hyperbolic 
secant, and Wood-Saxon, and the quality results were 
nearly the same. If we sum up the impulse of all the 
particles falling with different phases and compare it. 
with the summarized impulse of all the reflected 
particles, the summarized reflected impulse, for 
‘example, for the Coulomb potential, will be several 
percent higher than the summarized impulse of the 
falling particlos. For other potentials such a small 
deviation can even be in the opposite direction. On the 
whole, this problem is very complicated and requires 
additional research, because all this is also dependent 
їп quite a complex way on the initial conditions (initial 
speed, phase and distance). 


Philosophically, any categorical taboos, like the 
impossibility of creating a perpetual mobile, are 
absolutely unacceptable. If everyone is convinced of it 
forever, the conservation laws and perpetual mobile 
taboos will remain unshakable as long as the human 
civilization exists. Of course, the funeral of the 
Conservation Laws can he very prolonged. Anyway, we 
are not going to do it, and our article might be just a 
cleanup for the future tomb, and the splendid funeral 
with all the necessary honors will be organized by future 
generations. On the other hand, these laws will never 
die out completely and will surely be applied, but such 
spheres of science and technology will appear, though 
‘small at first, where these laws are not valid. 


‘The truth should be accepted irrespective of where it. 
comes from. Words of F Engels from the "Dialectics of 
Nature" will be quite appropriate here: “When the solar. 
system ends its life circle and shares the fate of all the 
finite things, when it falls victim to death, what will 
happen next? Thus, we come to a conclusion that the 
heat emitted into the universe should have an 
opportunity, in a way yet to be ostablished by the 
natural sciences, to tum into another form of movement, 
where it can be accumulated again and start 
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functioning. And in this casethe main problem that 
prevented transformation of dead suns , back to red- 
hot nebulas will disappear”. 


‘The question of whether the conservation law exists in 
global form (we have already proved its not being local) 
remains open, because nothing leads to it except the 
inertia of the human mind. This inertia was based on 
the Newton laws, which were replaced by quantum 
laws. This mental inertia leads to a situation, when in. 
case excessive energy is generated during solution of 
movement equations, a question arises how it can 
happen, and where it comes from. Of course, ifa particle 
(e.g. a photon) falls on a somitransparent mirror, the 
packet is divided into two halves, which, due to 
imposition of vacuum fluctuations, will be recorded by 
photomultipliers as full-fledged photons [1-5]. The result 
is that energy is taken as if from vacuum: two photons 
appear in place of one. Another photon can be divided 
оп the mirror into two halves, but they will not be 
recorded by the meters, and the energy will allegedly 
pass into vacuum. So, at one time we borrowed energy 
from vacuum, and then gave the same amount of energy 
back to vacuum at another place. You can think like that, 
and this process might take place. But if we consider 
the equation with an oscillating charge, the energy and 
impulse conservation laws are not valid there for 
solution of the movement problem, and vacuum 
fluctuations have nothing to do with it at all. As for the 
‘question of where the energy comes from, itis the result 
of our mental inertia, and is, essentially, an atavism 
imposed by the Newton mechanics. But the latter 
appears as a result of an extreme passage from quantum. 
‘mechanics, which is more fundamental, 


It is interesting to note that there is a bomb in the logical 
definition itself of the energy conservation law. If energy 
is something that cannot appear or disappear and 
always simply passes from one form to another, the only 
value satisfying this condition is zero. We are far from 
assuming that energy does not exist. But the problem. 
of existence is solved differently in different 
philosophical systems, and the mathematical approach 
seems to be the most correct one: an object exists ifit is 
free from contradictions. Energy has bad luck in this 
case, for under such an approach it should be zero. 


Some cosmologists (for example, British prof, Fred 
Hoyle) are very willing to have a process, in accordance 
with which the Universe has certain places where 
energy appears from other certain places, in which itis 
eliminated. Besides, any philosopher at least a little bit 
familiar with astronomy, looking at the bright night sky, 
will see the birth of matter and its expansion into a still 
greater space. But for this purpose the Global Energy 
Conservation Law is superfluous and only denies what 
is observed. The head reels. 


Cold Nuclear Fusion and Nuclear Transmutation. 
Let us approach the epoch-making experiments mado 


by Fleischmann and Pons in March 1989 [20] from the 
positions of the equation with an oscillating charge. One 


of the authors predicted in 1983 [9] the possibility of 
such nuclear reactions under very small energies. 
Without going into well-known details, we will sum it 
up very briefly: cold nuclear fusion exists, and there are 
no people or theories capable of giving a clear 
explanation. The chain of various mechanisms meant 
to explain this intriguing phenomenon is growing, but 
few really believe in them. The reason is as follows. 


When a charged particle interacts with the nucleus, the 
potential energy is like in Fig. 3, where the right top 
part of the curve is conditioned by mutual 
Coulomb repulsion between the nucleus and the 
charged particle. 


‘The repulsion potential will be 


U(r) 


воз 


where Z - charge of the nucleus, and z - charge of the 
approaching particle, ¢ — charge of the electron, г — 
distance between tho particle and nucleus. When r-R 
(critical distance), then tho potential energy curve goes 
sharply down, which is due to the emergence of intense 
nuclear gravitation, the potential whereof today appears 
more complex than could be imagined mathematically 
Ifthe charged particle overcomes the Coulomb barrier 
with a height of 


it will further get into the nuclear gravitation area and 
а nuclear reaction will take place. 


Let us look at the nuclear interaction of a charged 
particle with kinetic energy T < В... From the point of 
view of classical mechanics, there will be no nuclear 
reaction in this case, because the particle will approach 
the nucleus and at a certain distance у < R from the 
top of the Coulomb barrier will turn back and be 
reflected from it. However, from the point of view of 
quantum mechanics, there exists a tunnel effect, and 
the probability of such a tunnel passage, or transparency 
of potential barrier D is described by а well-known 
formula 


ZEE Багт) o 


Mm 


where И is reduced mass. The bottom 


Mem 


integration limit r,coincides with the nucleus radius В, 
and the top limit'r, can be found from the condition. 


and value ó. = TT , the de Broglie wavelength 


corresponding to the kinetic energy of the particle equal 


(6) is easily transformed to look as 
m 


ESA {_ элде 
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where vis velocity. 
Let us now see what the shocking cold nuclear fusion 
‘will look like on the basis of the above considerations. 
Tho deuteron energy in an ordinary electrolytic. 
Fleischmann-Pons cell will be about 0.025 eV, and the 
height of the Coulomb barrier for this case is 


D-ex 


0.8MeV . In classical mechanics it would 


be just naive to talk about overcoming such a barrier 
with a height dozens times greater than the kinetic 
energy. Let us now see how the tunnel effect will 
improve the situation. Let us assess the value of g and. 
for the сазе of collision between two deuterons with. 


such energy: 
RMB, 
D 


[B T T 
rn Ене шм 


ехр(—2-1.9-8883) = 10°", Le. practically pure zero. 

The fusion cross-section will he defined by the product. 

of nuclear cross-section and the tunneling probability: 
с=с р 


and, in the case under review, is also a very small value. 
If the clash parameter of deuterons is not zero, the 
‘emergence of centrifugal potential 


Page 261 


til) 


ті 
‘will stil further lower the probability of such interaction. 


It is these very circumstances that make the nuclear 
physics scientist think that there is no cold nuclear fusion 
as such. For example, such a serious and responsible 
edition as Encyclopedia Britannica 2001 found no place 
for the notion of cold nuclear fusion at all. Such an official 
position can be understandable only from the point of 
view that quantum mechanics is absolutely true and 
unshakable. Despite this, for the 12 years since the 
Fleischmann-Pons experimental discovery, nearly 30 
international conferences have been devoted to this 
subject, there are lots of hooks and magazines on this 
subject, and the number of articles on the problem is 
nearing ten thousand. Today the situation is gradually 
developing in the positive direction, and the research 
in the field of hot nuclear fusion, which has already 
wasted over $80 billion for 45 years, is slowly coming 
to naught. 


But today there exist well known experimental data on 
cold nuclear fusion. They are numerous and various. We 
‘will dwell only upon the most important and sufficiently 
reliable results. Thus, the classical view of electrolysis 
ofa palladium cathode saturated with heavy hydrogen. 
in heavy water identifies an anomalous quantity of heat 
energy up to 3 kWt/cm*, or up to 200 Mj per small 
sample. Products of nuclear reaction have also been 
found: tritium (107- 10't/s), neutrons with energy of 
2.5 MeV (10-100n/s), and helium. Absence of He’ among 
the reaction products shows that heat is not generated 
by reaction d+p. Besides, emission of charged particles 
(P, d, t, y is observed. Similar processes are observed 
in case of a gas discharge on a palladium cathode, of 
phase passage in different crystals saturated with 
heavy hydrogen, irradiation of deuterium mixture with 
а powerful sound or ultrasound flow, in cavitating 
‘microbubbles in heavy water, in a tube with palladium 
powder saturated with heavy hydrogen under a 
pressure of 10-15 atm., ete. In certain reactions (e.g. 
d +13 + p ) neutrons of 14 MeV are absent, and 
such a strange situation occurs in other cases too. 
Activity of LP , Ш? іп reactions with heavy hydrogen 
and protons failed to be discovered, whereas reaction 


K°+p>Ca® 


was well recorded even in biological objects. But the 
most intriguing fact of all these processes is the 
shortage of nuclear reaction products for explanation 
of the emerging heat effects. Thus, in certain cases the 
number of nuclear reaction products (tritium, helium, 
neutrons, quanta) should be millions of times greater in. 
order to account in some way for the quantity of the 
generated heat. Generation of such а big amount of 
energy cannot be accounted for by either chemical or 
nuclear reactions, or by phase passages. The well- 
known interaction d+d goes along three channels: 
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D+ D—> T (1.01) + p (3.03) (Channel 1) 
D+D—> He (0.82)+ 245) (Channel 2) 
D+D—> He +765) (Channel 3) 


All these reactions are exothermal. The third channel 
has a very small probability. It was experimentally 
discovered that they could occur under very small 
energies. In a molecule Р, the equilibrium position 
between atoms is 0.74A and in accordance with the 
conventional quantum theory, these two deuterons 
could accidentally enter a nuclear fusion reaction. But 
mm 


the interaction value is very small Ap, 
There is a known estimate that in the water of all seas 
and oceans there are 109 deuterons, and in 10" years 
there willbe only one fusion 


1t follows from the aforesaid that the main problem 
impeding the occurrence of the d+ d reaction lies in the 
existence of a very high Coulomb barrier Our approach 
allows for this problem to be solved, and there is such 
‘an opportunity in the UOT. The UOT equation solutions 
show that the distance to which deuterons can 
approach each other is strongly dependent on the phase 
of the wave function (by the way, it is absolutely clear 
intuitively). 


Let us consider the one-dimensional problem [15-18,31]. 
‘There is a stationary nucleus with charge Ze at the point 
of origin, and another nucleus is approaching it along 
axis x (charge ze, mass m) at a certain initial velocity 
The non-autonomous and autonomous equations of such 
a problem will look as follows: 


Since an analytical solution was not found for all the 
areas of initial phases , numerical methods were applied 
with the following initial values: ,е=1, 
37-10, В =1 for different initial velocities and initial 
phase values. As had been expected, braking or 
acceleration of the particle happens only when the 
charge is large. But at the last stage, under certain initial 


п 
phases close to% , a wonderful process occurs: velocity, 


2 
charge and repulsing force are very small. Due to phase 
ratios, the small charge is not changed for a long time, 
‘which means that the particle (or rather what is left of 
it) is not influenced by any forces, and it is crawling at 
a permanent small speed for a very long time ("tho snail 
effect") inside the field of another particle, and can come 
very close to the center. Such movement with a very 
small charge and a small speed can last for several 
hours, and disconnection of the external field will not 
effect this movement. This process reminds of quiet and 


invisible scout penetration into the enemy territory. This 
phenomenon occurs only in certain phase areas, and 
can be conveniently called a phase hole, which is 
illustrated in Fig. 4 resulting from the solution of 
equation (8). 


di n. Maen 2250 сү 
Initial phase 


Fig. Distance to the tuning point of the moving charge 
depending on the initial phase value for dierent initial velocities, 


Let us noto in passing that now we can account for one 
of the nuclear physics anomalies, which has a tendency 
tobe totally ignored. Under a nucleon energy of 1 MeV, 
its velocity is 10° cm/s, nuclear radius is 10 cm, and 
the passage time of the nucleus is 10s, but the time 
period in which the nucleon passes is usually 
anomalously long - 10“ and even more, and it is 
absolutely unclear what the nucleon is doing in the 
nucleus so long. In our model it is easily explained by 
the “snail effect” 


For the same equation, the minimum distance was 
calculated between the charges dependent on velocity 
(Pig. 5) for different initial phase values. For comparison, 
Fig. Б also shows the result of the classical calculation 
based on the Coulomb law. It is obvious from Fig. 4 and 
5 that the minimum distance to which charges can 
approach each other is nearly independent of kinetic 
energy, but with reduction of speed the initial phase 
area width is reduced as well. In other words, reduced 
energy brings also reduced probability of a nuclear 
reaction. 


The same results are true for the autonomous equation. 

(9). Under the conventional quantum theory, tho ratio 

of the reaction speeds in the tritium and neutron 
t 

channels should be close to unity: — 


But in many 


experiments on cold nuclear fusion this value is very 
n 


different from unity and equals —— 10". In different 


ров Minimum distance between charges depending on the 
initial velocity for diferent initial pase vales 


experimental situations it is reproduced by different. 
‘experimental groups with a very high accuracy. This 
very intriguing problem has so far received no simple 
‘explanation. Let us dwell on a possible cause for such 
phenomenon, With a small velocity in the phase hole, 

neutrons are affected by nuclear gravitation forces, and 
protons are affected by electrostatic repulsion forces. 

Under the effect of this momentum, the deuteron will 
have enough time to turnin such a way that the neutron. 
Parts of the deuteron would faceeach other. After the 
neutron gravitation the nuclear forces will be saturated, 

which will weaken the proton connection, and one of 
the protons will leave the system. This reaction can be 
conditionally presented in the following form: 


d*d — p+(n+d)> ptt 
This reminds of the Oppenhelmer-Phillips effect. 


Iris well known, however, that under big energies, the 
probabilities of the first and second reaction channels 
aco the same, and this phenomenon should somehow 
be accounted for Increased probability of tho neutron 
channel with growing energy can be connected with 
the appearance of secondary neutrons in the reaction 
т + р = He + п (141 MeV). In а deuterlum-rieh 
environment, а big part ofthe resultant tritons will pass 
to neutrons in the process of this reaction, which has a 
cross-section of S bans under an energy value of 70 
Kev. According to assessments in [32], the number of 
such secondary neutrons per one triton is 
79-1077 1:7-10 2.7-10* for energy tritons 10, 20 
and 100 KeV respectively. Thus, the prevalence of 
—— whare 
{etiam is born with energies over 40 Ке 
should not be assumed, however, that the phase hole 
phenomenon in its whole area leads to a nuclear 


reaction. It can be assumed that reduction of the 
Coulomb repulsion is followed by reduction of strong 
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Interaction. But how? Today nobody knows the exact 
‘equation of the strong interaction potential. Besides, 
the particle approaches the turning point X, is rather 
"thin". Will it be able to take part in a full-fledged 
nuclear reaction, or will it fly through, like it happens 
with the electron in the s — states of the atom? There 
are very narrow phase areas, when soon after the 
particle stops the charge grows quickly and is sharply 
accelerated. The charge can even be maximum in the 
nuclear force effect area. May be, it is this narrow phase 
area that is responsible for cold nuclear fusion, and in 
case of strong interactions the phase hole mechanism 
‘must be operating as well. 


It was discovered long ago that nuclear transmutations 
have a mass character (especially in plants and 
biological objects), but they have little to do with energy 
generation. Examples of such reactions: 


Mn? + p— Fe“ ; Al” + p> Si^; 


P'epa SK" epo Ca? 


In reactions of this type, a very slow proton (with 
practically zero kinetic energy) penetrates tho nucleus 
in the above-mentioned way and remains there. No 
intranuclear energy is generated, because both before 
and after the reaction the nucleus remains a stable 
object. In classical nuclear physics, the nucleus usually 
became unstable after it was penetrated by a charged. 
nucleon with a large kinetic energy and always broke 
into parts, and the nuclear debris had an even greater 
kinetic energy. Reactions of the above type were 
considered impossible under small energies and for this 
reasons were not studied by classical nuclear physics. 
It seems to be a completely new type of nuclear 
transmutations, not recognized by modern nuclear 
science, but experimentally discovered rather long ago. 
"Today there is a great deal of experimental material 
confirming mass nuclear transmutation phenomena. 
Moreover, there are many projects of neutralizing 
nuclear excess with the help of this technology. Journals 
Infinite Energy, New Energy, Cold Fusion, Fusion Facts, 
etc, and Internet are full of such projects. 


Of course, a change in tho nuclear charge will result in 
restructuring of electronic atom shells, but the energy 
related to this process will be about several electron- 
volts and is nothing in comparison with the energies of 
nuclear reactions from several to hundreds million 
electron-volts. By the way, nuclear engineers are 
accustomed to such energy ranges in nuclear reactions. 
It was this circumstance that made them deny a priori 
all nuclear processes in biology, because under such 
energy values of the debris dozens and hundreds 
thousand of complex biological molecules will be 
destroyed. 


Quite a long time ago, Lois C. Kervran [33] wrote a book 
about nuclear transmutations in biology, and now, 
nearly 20 years later, its second edition was published! 
It gives, evidently for the first time, numerous 
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experimental data ofthe above-mentioned phenomena. 
‘The reaction of the official science is very interesting. 
For example, well-known physicist Karl Sagan, after 
reading the book about such experimental data, advised 
Kervran to read elementary textbooks in nuclear 
physics! 


Some time later a research was made by Panos T Pappas 
[58], who studied one of the well-observed nuclear 
reactions in biological cells: 

Nai! +08, = KS 
Classical biology has long known about the existence 
of equilibrium, when the ratio between the number of 
X and Na ions is maintained with greatest accuracy 
despite the shortage or even absence of К ions in food. 
Later, in work [59] this nuclear reaction was even called 
the life equation, and the existence of such nuclear 
reactions in biological objects was proved by M.Sue 
Benford with the help of direct physical methods. 


All thermonuclear fusion programs are based on blunt 
heating and compression of the reacting material. 
Despite the progress achieved, the head of the works 
in England, Dr. Alan Gibson [34], established several 
years ago that the model reactor design would be 
created not earlier than in 50 years. Today, this point of 
view is generally accepted. Even if the reactor is once 
made (although the authors have grave doubts about 
it), it will be very complicated, expensive, and harmful 
{or the environment. 


Classical approaches have so far not yielded any 
positive results, despite multi-billion investments and 
à great number of physicists, engineers, service 
personnel, and managers involved. It is only natural that 
this army of researchers is a potential impediment for 
all alternative projects of now power engineering. It has 
been noted that “viability” of any idea is proportionate 
to the number of people involved and investments made. 
For these reasons, the Fleischmann-Pons works were 
given a hostile reception in the USA and other countries. 


All the controlled thermonuclear fusion programs are 
accompanied with the adjective "controlled", although 
there is no control whatever. Itis simply that the initial 
quantity of the reacting substance is prudently made 
very small. For example, a ball of lithium deuteride 
during laser reduction has a diameter of several mm. 
So far no one has been seriously considering the 
question of utilizing the energy of an explosion of such 
a ball, which is approximately equal to the energy of an 
explosion of a box of antitank grenades. 


‘The straightforward approach to fusion used by the 
modern science is very natural, because quantum 
‘mechanics has no methods of influencing this process. 
‘The future of really controlled nuclear fusion systems 
may be not on the way of primitive and blunt method of. 
heating and compression of the material, but following 
UOT on the way of using collisions of nuclei having small 


energy and corresponding fine adjustment of the wave 
function phase. 


It is essentially possible in case of imposition of the 
external controlling electromagnetic field on the 
reacting system, which contains quasi-fixed ordered 
deuterium atoms and free deuterons. The same 
properties can be demonstrated by special atomic grid 
geometry. Diffraction scattering of a deuteron flow on 
such grids will lead to automatic deuteron selection by 
energies and phases 


It seems that in the Fleischmann-Pons electrochemical 
experiments such an ordered system existed in the Pd- 
D grid, and some phasing occurred, which accounts for 
the results of these experiments [30] 


Today it appear to us that the cold nuclear fusion 
processes will be effectively used for nuclear waste 
liquidation and production of isotopes. 


Many researchers [35,36] discovered that the quantity 
of heat generated in the process of electrolysis of 
ordinary water on nickel electrodes (there is no hope 
for nuclear reactions in such systems) is the same as in 
the electrolytic cell with heavy water. It confirms other 
measurements, which showed that the quantity of 
nuclear reaction products is millions times less than is 
required for such an amount of generated heat, and its 
origin remains a mystery. 


Further we will give certain concrete data 
demonstrating the phase values of a deuteron with an 
oscillating charge, under which the deuteron can 
approach the nucleus to a critical distance of 10% cm. 
or loss, i.e. giving the data to estimate the value of the 
above-mentioned phase "hole" in the interval (0,1) of 
the phase change. 


Assume that the stationary nucleus with the charge q 
is placed to the coordinate origin x=0 and the deuteron 
with the same charge q is placed at the initial moment 
1-0 to the point x, < Oon the x-axis, and the deuteron 
velocity equals 4, =v, > Û. The units of mass, length 
and time are chosen in such a way that 
h (m - deuteron mass, ¢- light velocity). 
Charge q equals 0.085137266. Our units are connected 
(to 4 significant figures) with the system (kg, m, s) as 
follows: 


1 mass unit = 3.345x 10%g, 
1 length unit = 1049 10? m, 
1 time unit = 3.502- 10% s. 


The electron velocity corresponding to its energy of 
1eV equals 5.93110" cm/s. The deuteron velocity 
corresponding to such energy will be assumed to be 
3680 times less, and in our units it will be 5.372 - 107 
(f с = = 3107 cm/s). Then the deuteron movement 
towards the nucleus is described by the equation 


M cost her ж ёф), (0) 


‘where the parameter 1, is defined under the condition 
Ф for 
120 x2 x, k= &, (thus 1, = 02) 74 ), and this 


parameter may be considered as the initial moment of 
socalled local time. 


that the argument of cosine equals 


In the interest for us are namely solutions of eq. (10) 
under very small deviation £ from phase (and so we 


x 
put Ф = +2 and rewrite eq.(10) in the following 


form: 
Cem А 
fa Sin’ en) tite) ay 
where a = 0.0144967 Let the initial x, to be equal 


- 500000 of our length units (ie. approximately 


5+10° em ) and the initial deuteron velocity 1, to be 
‘equal to the velocity vi, corresponding to the deuteron 


energy of 1 eV or less. But it turned out that the 
precision of numerical integration of this equation under 


such initial conditions and under values [| = 10and 


less is small and besides the interval ofthe integration 
must be very large. That is why this equation also had 


Fito 
dx 


the equation relative to the variable w= | | asa 
> Е ] 


to be transformed by passing to "slow" time 


function of x 


LE [eden] аз 


where т, =-(2%,)/ dw) and +1if e >0, and 


-1 ife < 0. It must be added also the equation for 7 as 
a function of x 
dr d 


de Jw 


азу 


The system of equations (12, 13) is, so to say, a "model" 
system describing fairly accurately the deuteron 
movement under all values of el from 10% to 10* 
Numerical integration of this system was fulfilled under 
different values of e and under following initial 
conditions: 


“мы 


1037(4) 20,x, =-500000т, = 68957318 (14) 


It may be noted that the initial deuteron velocity v, 


equals 1.450172 ( following the relation 


cjl Ws) for given initial w(x) and for 


lel = 107, Lo. such velocity is approximately 3.7 times 
less than velocity у» corresponding the deuteron 
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energy of 1eV. If |e|-10* then the velocity v, is 


approximately 2.7 times greater than velocity Va 
Tt turned out that the numerical tables for values of W, T 
obtained under different values of ¢ < O in the 
interval (-107*, -10° ) don't differ essentially from each 
other. The following table is true to three-four significant 


figures for т and ХДЕ = Jw 


x E E 
-500 000 о 1450 
50000 142510 00492 
50 100210 0000480 
200 106710 — 0000440 
-100 108010 0000425 
0 110010 0000423 


Ifreducing the table values of х to centimeters, we 
obtain the following corresponding approximate values: 


5.10*,5:10^5.10 1008.10 


‘The time interval AT , in which the deuteron reaches 
the critical distance 102 сш from the center, is 


673501 оғ 


our time units or 


(1090-10? fe)-3.502-10" seconds. И nuclear forces 
are not taking into account then the deuteron may 
approach tho distance less 10 ст 

We present here the table, where are given the initial 
deuteron velocities v in velocities shares. vay and the 


corresponding time intervals A7 (in seconds) for 
different values of e 


e AT) 
EU 27 3.82. 10% 
ло" 027 3.82. 10% 
E 027.105 3.82. 10 (= 10.6 hours) 
лоз 027.10" 3.82: 10° (= 10.6 hours) 


Let us note that the given data change essentially 
under positive values of (10°, 10°, etc.). There is some 
asymmetry of solutions behavior under negative and 
positive values of. Tho calculations show the minimum 


distance 


|, more than 500 of our lengths units even 
for relative big initial w(x, ) = 10000. Thus, if we limit 
ourselves to the condition that the deuteron energy is 
not over (0.27) eV at a distance of510*cm from the 
central nuclous, and the whole process of deuteron 
‘movement towards the nucleus does not exceeds 
approximately 10.5 hours, then the interval 


E Da HE sa 
107,7 107) is approximately the вош 
© 2 ) is approximately the sought. 
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phase "hole" in the whole interval (0,7) ) of phase 


change Qin eq. (10), 


If many deuterons with the energy not more than 
(0.27J'eV at the distance 5 : 10° cm from the nucleus 


aro equally distributed along their phases Ф, , the ratio 
of the length of this "hole" to л, equaling approximately 


0.3-10" is equal to a share (or a relevant percentage of 
0.3: 10°) of deuterons overcoming the Coulomb barrier. 


The above figures express at least the order of 
probability of the cold nuclear fusion occurrence, and 
this order is absolutely incompatible with the figures 
in the classical quantum mechanics mentioned above. 
Let us note once again that a one-dimensional problem. 
was solved, and in case of an accurate analysis (not 
zero sighting distance will be taking into account) this 
probability will be lower. Let us also pay attention to 
the large time intervals AT calculated if 
small. It explains well the effect (observed by many 
researchers) of continuation of cold nuclear fusion 
reactions during even many hours after the 


disconnection of the voltage in the electrolytic cell. This 
effect was named even “life after death”, 


| ia very 


As for the analysis of the deuteron movement with the 
help of the autonomous equation, the calculations lead 


to initial velocities v, , exceeding the above mentioned 


numbers, although the general motion picture is the 


same. But the autonomous equation is interesting, 
because in the area of those values x, i, under which 


the product xi is modulo small, it is possible to replace 


sin(x) with x, and the eq. (11) under e-0 to replace 
with simplified equation (describing the deuteron 
motion from initial point x, > 0 to center) 


(ai 2 


‘This equation has a very simple analytical solution. 
Without giving very simple calculations, we will present 
the final formulas, 

Let us take the following initial conditions: 


х0) =x, >0, #0) 


EL 


Then 


ха) 


E 


—— 
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1t follows from these formulas that the velocity of a 
particle moving in accordance with the initial equation 
never turns to zero, and under 


expax,)-1 


201.) = 0,16. the particle reaches the center of the 
nucleus, its velocity at this moment being 


so that it passes through the nucleus and moves 
further. 


For example, let a=0.0144967, x, = 1000 (= 10^" cm), 
i(0) = 537-107 (= 16 cm/s). 
Under such initial data, the product хі = -0.0000537, 


soit is quite possible to replace sin(xi) with XÈ 
In this case, 


23.107 ( 
-29940" ( 


81079, 


à.) 


9-10% cm/s) 


‘These figures fit well into the reasonable framework, 
во the autonomous model can also be of use for the 
movement analysis in the problem under review. The 
phenomenon of particle passage through the Coulomb 
potential accounts very well for the existence of 
pendulum orbits in the Bohr-Sommerfeld model, when 
in states 15,25,32 ete. the electron passes through the 
nucleus. Such states in the strict theory and experiment 
have no impulse, so in the Bohr-Sommerfeld model they 
were discarded as absurd. Now they have a right to 
existence. Further, the experimental data for angular 
distribution of non-elastic scattering by nuclear 
reactions (including reactions with heavy ions) reveal 
the big amplitude of the scattering forward. It is 
impossible to explain such effect by the formation ог 
intermediate nuclei but itis may be explained from the 
viewpoint of our UOT. 


General Principles of Creating New Energy Sources 


In the ancient classical perpetual mobile idea it is 
supposed that energy is just created and not taken from 
outside (impossibility of a perpetual mobile is the first 
law of thermodynamics). There have appeared lately 
many articles and even books dwelling on the idea of 
energy generation from vacuum. We are not in complete 
agreement with many of these works, and we will dwell 
only on some of them, which, in our view, can be of 
interest. One of the main ideologists of this completely 
new sphere in science are Daniel C. Cole and Harold E. 
Puthoff, and their first serious work entitled «Extracting 
energy and heat from the vacuum» was published in 
Physical Review E, vol. 48, #2, (1993). In this work 
authors use the Casimir forces [60] making them 
produce useful work. The appearance of such forces in 
vacuum is understandable intuitively: ifin a stormy sea 
we put vertically into the water two big parallel plates, 
оп the outside part of these plates tho waves will hit 
them at random, and between the plates there will be 
по waves. Then, the hitting of the waves outside the 
plates will produce a gravitation force between them 


(the Casimir force discovered experimentally long ago), 
‘which the authors of this interesting work are going to 
exploit. It is easily seen that in this idea energy is 
‘generated from vacuum fluctuations. 


Our approach is altogether different. When the equation 
with an oscillating charge was solved for the quantum. 
oscillator, 4 types of solutions were discovered. For us 
only two of them matter - “crematorium” and 
"maternity home". In one solution (“crematorium”) the 
particle slowly falls to the bottom of the pit and finally 
turns into a “specter” (under the strict unitary quantum. 
theory it disappears, spreads about the Universe and. 
contributes to vacuum fluctuations everywhere). In the 
other solution ("maternity home") the particle can oven. 
be bom of a very small fluctuation, or accumulate a 
sufficiently big energy. Let us underline once again that. 
both these processes are not at all logically connected. 
In other words, there are such systems where energy 
will disappear completely (electrolytic baths), or 
increase unlimitedly (it might be our Universe). 


It is the energy conservation law that presents the 
strongest impediment in all cosmological approaches. 
However, universes with birth of matter have long 
existed in scientific cosmology independently of us. 
There is known the theory of British astronomer Fred 
Hoyle based on the idea of continued creation of matter 
from nothing. The question of whether such an approach 
is realized in nature and whether the energy emitted 
by quasars is tho rosult of work produced by a certain. 
gigantic pit, is the most intriguing question of the future. 


It is yet unclear whether the values of appearing and. 
disappearing energy in these solutions are equal. But 
neither in the strict UOT nor in the equation with an 
oscillating charge vacuum (as a big set of random 
oscillations) is needed for energy generation. Of course, 
UOT admits of such an energy exchange with vacuum. 
For example, during split of a photon on a 
Semitransparent mirror, at one time both halves of the 
photon will not be registered and will give their energy 
to the vacuum and disappear for the observers for good, 
at another time there will appear two photons out of 
опе, and the lacking energy will be taken from vacuum. 
But the movement equations (4) and (5) themselves know 
nothing about vacuum and can generate energy due to 
their nature (they are noninvariant relative to the 
coordinate translations) and the conservation laws we 
аге so accustomed to do not exist for them. 


Let us remind you once again that the latter follow from 
the Newton equations, and the Newton equations result 
from averaging by a big number of events, while for 
individual events of small energies no conservation laws 
in quantum physics exist. 


In other words, it can be said philosophically that a 
‘motion of a small wave packet, once started, will give 
birth to other movements (energy) and, consequently, 
to matter. Since most various and breath-taking 
speculations are possible, up to the creation of a 
universe, we will stop here. 
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‘Thus, the generated or disappearing energy in our 
approach can be manifest not only in the changes of 
the particle velocity during movement in a certain 
potential, but in the appearance or disappearance of 
the particles themselves as well. A change of the 
particle velocity in movement is most easily 
discoverable, and itis the velocity increase that can be 
used for generation of heat or electric current. There 
can be energy systems, which exploit the fact itself of 
charge oscillation and the consequence of it. It is very 
probable that these phenomena, contradicting the most. 
fundamental laws of modern science, have been long 
discovered and even applied. But these are the very 
phenomena that are the easiest to be exploited at the 
first stage of development of such new energy 
technologies. 


When an energy generation mechanism is used, 
crematorium-type solutions should be suppressed. But 
all the quantum processes are built on the basis of 
elementary acts, and each of them is impossible to be 
controlled separately. But if the probabilities of such 
processes are controlled, they, being multiplied by the 
great number of participants in the process, 
automatically become macroscopic variables of 
quantum kinetics, and the process itself becomes 
possible. It can easily be achieved, if process 
participants with correlated initial phases are selected. 


Lot us remind you that tho Newton and relativistic 
classical mechanics follow from the strict UOT, while 
the Newton movement equations with the resultant 
energy and impulse conservation laws follow from the 
oscillating charge equation with averaging by the 
Particle ensemble composing a classical body (material 
рой). But these conservation laws are nonexistent for 
individual microparticles in our theory, and they appear 
only in case of averaging by the ensemble of particles. 
Thus, if the energy-generating processes are 
accumulated, and the processes where energy 
disappears are suppressed, a classical perpetual mobile 
can be created. 


But the UOT and the oscillating charge equation have 
other differences not only from the equations of classical 
mechanics, but also from some equations of 
electrostatics and electrodynamics. 


There is a fundamental theorem of circulation for the 
electric field. Let us dwell on it in more detail. Let us 
have a vector field E, which can be an electrostatic or a 
gravitation field. 


E 


Line integral 


(x,y,z +Q, y 2) R(X, y,2)k 


P=f(Pdx+Qdy+Rdz)=fEdl (15) 


is called circulation of vector field E by contour 1. Of 
course, circulation depends not only on E, but also on 
the passage direction accepted in contour I by changing 
the passage direction we will change the circulation. 
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sign. Form (15) is convenient for mathematicians, but 
for our purposes we will present equation (15) in a 
different way. If both parts of equation (15) are 
multiplied by electric charge q, on the right we will get 
the integral of force qE by way dl, Lo. work for moving 
the charge along a closed loop contour. It is well known 
that this value is zero. 


faso 
I this value were not zero, an energy source could be 
created. For this purpose a charge should be moved in 
electric field E from point a, located in the high voltage 
area of the field, to point b, located in low voltage area 
ofthe field, and then back, but along another route. The 
values of work from а 5b and from b=» a would be 
different, and we could extract work from the field 
without making any changes in the system. When the 
charge is constant, it is certainly true, so for a 
macroscopic constant charge this theorem is an analog 
of the energy conservation law. The authors have not 
come across such an interpretation of the energy 
conservation law in other works. If the charge is 
microscopic, then in the UOT it changes, depends on 
time, coordinate and velocity, so work from a —>b and 


(16) 


from 64 will be different, in this case work can in 
principle be extracted from the field without any 
changes made in the system. 


Discussion of Experimental Results 


Let us now get down to explaining some very unusual 
experimental results, which the authors have nothing 
to do with, and which they sometimes regard rather 
skeptically. The point is that the sphere of new energy 
sources is the headache of all the human civilization, 
and in this sphere, like nowhere else, the dividends can 
be exorbitantly high, and for this reason there are in 
this sphere a lot of swindlers (even among the 
theoreticians) and simply erring people. The official 
science of the world does not so far believe in such 
research, but the most suspicious fact is the great 
multiplicity of such works. The authors are not inclined 
to regard all these people as swindlers or erring, 
because the UOT can offer a beautiful and simple 
interpretation of certain phenomena. 


‘There are strange plants with the efficiency over 100%. 
‘They are even manufactured in small quantities and are 
rated among energy-saving devices already termed over 
unities. Japanese researchers take these problema very 
seriously, and the leading role in studying this problem. 
belongs not to the USA, but to Japan, which even 
finances many US institutes in this framework. The total 
Japanese expenditures for this research exceed 
'$200.000.000 a year. It can be forecast that with the 
Japanese mentality and the state policy of exporting 
not natural resources, but superhigh technologies and 
intellect, Japan will find itself among the leading 
countries early in the 21" century. We think that our 
readers will not be surprised to hear that Russia has 


not allocated a single cent for this program, and all 
research was made on pure enthusiasm, 


In the USA such works do not get official governmental 
support either (like, for example, the dying out hot 
nuclear fusion problem), but a great number of private 
firms and individual businessmen are conducting large- 
scale research. The following US journals are devoted 
to the subject: Journal of New Energy, Infinite Energy, 
Cold Fusion, New Energy News, Fusion Facts, and NET. 
Journal (Switzerland). 


Switzerland, Italy, Germany and France are also among 
the countries where the new energy problems are 
seriously researched from the cold nuclear fusion point 
ot view. 


A very young sphere of power engineering has emerged 
andis quickly developing, which researches many new 
energy sources. In future those new energy-saving 
sources will first be used, which will considerably differ 
from the existing ordinary energy transformers in that 
they will generate additional energy that can be used 
їп the interests of the mankind. The development of 
civilization will then be limited not by long-expected 
reduction of natural fuel resources, but by heat pollution 
of the environment. 


Let us enumerate just а few of the new energy 
directions: 

1. The Patterson fuel cell (CETI) 

2, Supermagnet-superengines of Takahashi, Aspden. 
and Adame 

3. Swiss plant Testatika. 

4. Engines operating on water. 

5. Hypersound Griggs pump, the Potapov and 
Schaffer heat generators. 

6, Schoulder and Fox cluster systems. 

7. М - machines of Farade, Bruce de Palma, Newman, 
Seal, Tewari, etc. 

8. PAGD reactor of Canadian researchers P Correa and 
A. Correa. 


This list can be complemented with the surprising 
experimental results received by physicists A. Samgin 
and A. Baraboshkin (Russia, Institute of High- 
"Temperature Electrochemistry under the Russian 
Academy of Sciences, Ekaterinburg) [24,25] and 
TMizuno [26] (Japan). They appear to have used, totally 
Independently ofeach other, special proton-conducting 
ceramics, which, when electric current runs through 
them, generate a thousand times more heat energy than. 
the electric energy consumed. In some experiments by 
Mizuno this value even exceeded 700000). T. Mizuno 
їп a personal talk with one of the authors of this report 
said that he feared very much the radiation sickness. 
But no а, fl y radiation or nuclear debris was found, 
and the nuclear processes ate not responsible for such 
energy generation. Such proton-conducting (or, to be 
more exact, deuteron-conducting) ceramics was made 
using the power metallurgy methods by agglomeration 
under high temperatures. In other words, all the 


chemical processes in it had long been over. The origin 
of such an amount of excessive energy is absolutely 
incomprehensible in the framework of conventional 
science, for they cannot be accounted for either by 
nuclear or chemical reactions, or by phase passages. 
At first the authors of this experiment supposed nuclear 
fusion reactions of the D+D type. At our request, A. 
Samgin replaced heavy hydrogen (deuterium) during 
ceramics production with ordinary hydrogen. If the 
effect of such huge energy generation was connected 
‘with the nuclear D-D reactions, all the anomalous heat 
effects would have disappeared, but they persisted. 
After such a large quantity of energy was generated, 
the tablet disintegrated into powder. 


‘These effects can easily be explained by UOT from the 
harmonic oscillator theory point of view. When the tablet 
is agglomerated, there remain in it some caverns of a 
size of hundreds Angstrom units. When direct or 
alternating current flows through it, the protons and. 
deuterons in their movement (there are few electrons 
in such ceramics) get into these caverns, and a process 
can start which is described by the “maternity homo" 
solution. A particle accumulating energy, oscillates in 
such a pit, and finally the energy will be sufficient both. 
for heating and for destruction of the pit walls (tablet. 
turning into powder). The same processes seem to be 
taking place in a palladium electrolytic cell with heavy 
water, and in a nickel electrolytic cell with ordinary 
water, which accounts for anomalously large heat 
‘generation, not related to nuclear processes. 


It would be good to verify experimentally the 
dependence of the tunnel effect on the initial phase. 
But it seems us that it is more important for our 
‘opponents, since both cold nuclear fusion (СМЕ) and 
discovery of nuclear tranemutations (which, from the 
point of view of modern science, are even more absurd 
than the existence of CNF) evidently cannot be 
accounted for in any other way. Besides, such a direct 
‘experiment is of a fundamental value. There are today 
a lot of people and groups in the world, who pin great. 
hope on exploiting the nuclear transmutation 
phenomenon for the purposes of processing and 
recycling of nuclear wastes, and the question of 
industrial generation of tritium for military purposes 
using CNF methods was under consideration in Los- 
Alamos. Internet magazines are full of such information. 
We are not giving Internet addresses here, because 
‘everything is constantly changing in this live system. 


Let us analyze some of the above-mentioned devices. 
‘The first, the oldest and the most mysterious information 
was information about internal combustion engines 
‘operating on water. 


Let us give just one example. When we were students, 
‘one of our teachers, the late Professor G.V. Dudko (1959) 
told us that in 1951 he had participated in the testing 
ofan internal combustion engine [39,55-57]. Tho device 
represented a hybrid of a diesel and an ordinary 
carburetor engine, where a gas of petrol was needed to 
start it and then ignition was switched off, and an 
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ordinary fuel pump sprayed into the cylinder warmed 
up and strongly compressed water with special 
additives (which the inventor himself put into the tank 
in small quantities, and which, as we now understand, 
represented the principal secret). The engine was 
installed on a boat. The researchers were riding for two 
days in the Azov Sea, and only water vapor was the 
engine exhaust. Professor Dudko himself drew the water 
fuel overboard and poured it into the tank They needed 
much water, several buckets a day, but there was no 
shortage of it... The question of why, if everything was 
зо great, these engines are still not in use, can occur 
only to a person who has never lived in Russia. 


From the point of view of the solutions of the harmonic 
oscillator problem, the following theoretical possibility 
exists [40,44,47,55-57]: if water with the necessary 
additives (which, evidently, represent the secret of many 
Invented engines operating on water) is compressed 
and sprayed into the cylinder, each drop of water, when 
it gets into the cylinder after being compressed, will 
start dilating and will pass by inertia the equilibrium 
position. As a result, caverns (empty volumes) can be 
formed in it, with a size of several dozen of Angstrom 
units. Ifa free proton (or some other microparticle) gets 
Into such a cavern in the required phase (itis supposed 
that the task of the additive is exactly this), the 
"maternity home" solution will be realized and some of 
the drops will explode... Later we heard and read many 
times about various Russian inventors, who had 
successfully created and tested engines operating on 
ordinary water with some mysterious additives. 


Of course, the possibility of catalytic water 
decomposition with small energy consumption before 
spraying into the cylinder is not at all excluded. There 
are films and information in Internet about testing of 
cars operating on water, which is catalytically (with 
small energy consumption) decomposed into oxygen 
and hydrogen. Such power engineering would be 
‘ecologically absolutely clean, and the only restriction 
‘would lio in heat pollution of the environment. 


‘An ideal solution for the motor transport could also lie 
in use of some new types of electric energy generators. 
‘The UOT even admits ofthe possibility, which was long. 
observed in the experiments of Nicolas Tesla and in 
those made by Canadian physicists the Correas, who 
even received a patent for a system generating energy 
from vacuum fluctuations (as they believe) [45]. The 
readers could have got acquainted with our detailed 
theory of these processes in [46]. But the ideal system 
for the automobile would certainly be Testatika. 


Any imagination will be amazed atthe thermal cell СЕТЕ 
created by James Patterson, USA [27], in which takes 
place the electrolysis of specially made nickel balls in 
ordinary water. The US paper «Fortean Times» ' 85, 1995, 
wrote about it: “December 4, 1995 will go down into 
history. On this day a group of independent experts from 
5 US universities was testing a new source of energy 
with a stable output heat power of 1.3 kWt. The 
consumed electrical energy was 960 times smaller”. All 
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experts note that the generated heat is of mysterious 
origin and cannot be explained by chemical or nuclear 
reactions, as well as by phase passages. The US ABC 
‘TV showed on February 7 and 8 1996 in the «Nightline» 
апа «Good Morning America» cycles of programs about 
the development by Patterson of a new energy source 
generating hundreds of times more energy than it 
consumes. The mysterious nature of the generated heat 
was again underlined. It is interesting [34] that Motorola 
tried to buy the CETI patent from its authors for 
'$20.000.000, but met with a refusal. We are sure that 
‘Motorola had invested a certain amount of money into 
the study of this problem before making such a serious 
offer. All that happens within the Patterson element has 
nothing to do with nuclear reactions (although Patterson. 
told one of the authors that he was of a different view), 
and, in our opinion, can be accounted for by exactly the 
same processes as were described above for proton- 
conducting ceramics. 


The sonoluminescence phenomenon, when certain 
liquids start shining if weak ultrasound is run through 
them, also looks very mysterious. No satisfactory 
explanation has so far been found for this experimentally 
proved phenomenon, discovered by Moscow University 
Professor S.N. Rehevkin in 1933. As Nobel Prize winner 
Professor Yulian Schvinger said, "it has no right to exist, 
but it does exist” [38]. This phenomenon can also be 
explained from the above-mentioned positions. 


There are also heat generators (Yu. Potapov [21-23], 
Moldavia, James J.Griggs [28], and Huffman [29], 
Schaffer - USA). In them many cavitating bubbles are 
formed during circulation of ordinary water, in which 
excessive energy is generated, with the output to input 
energy ratio approaching 1.7. In these experiments and 
plants no chemical or nuclear reactions can take place, 
and thousands of Potapov's heat generators have been 
‘manufactured for heating homes. In such devices (they 
aro very different in appearance) a great number of 
cavitating bubbles are created in a flow of water. This 
is achieved either with the help of interrupting the water 
flow with a special rotor (J.Griggs, Huffman, Schaffer), 
ortho water flow is twirled by a special helix and then 
enters the zone of sharp dilation, where cavitating 
bubbles are formed (Yu. Potapov). In general, it should 
be said that cavitation remains a great puzzle for 
theoretical hydrodynamics and science. For example, 
forged multi-ton screw propellers of big nuclear 
submarines under certain operation modes and 
geometry of the surrounding forms can be destroyed 
by cavitation within only a few hours. It happens 
because of huge energy generated in cavitating 
bubbles. 


Under certain values of phase and energy, a particle in 
the pit, each time reflecting from the walls, will have a 
greater velocity than that of a falling particle (this is 
within the uncertainty relation), and after many 
reflections will accumulate a fairly big energy which 
will be generated in the form of heat or bremsstrahlung 
when the pit is destroyed, and, finally, the energy of 
the oscillations of such a particle accumulated in the 


pit will always be transformed into heat in an ordinary 
solid body or a liquid. This physical idea immediately 
accounts for both sonoluminescence (although for 
sonoluminescence in general this mechanism is less 
primitive), and energy generation in proton-conducting 
ceramics, nickel during electrolysis in ordinary water 
(СЕТИ element), and water bubbles of commercial heat 
generators. The theory predicts that the samples should 
be fissure due to increased pressure on the walls of the 
potential pit with the growth of energy, which fact also 
takes place, since both ceramic samples and nickel balls 
in the СЕТ! element finally disintegrate. It is evidently 
for these reasons that any metal containing much 
hydrogen in its grid becomes fragile and is quickly 
destroyed, which fact is well known to engineers. 


‘The small number of experiments does not so far allow 
for making concrete conclusions as to what particles 
generate energy in pits (microbubbles). Besides, for at 
least an electron to disappear a pit of about 0.5 MeV is 
required, while ina solid body the pits are about several 
eV deep, and what seems to happen is only loss of 
kinetic energy, and not disappearance of particles. The 
fact that this process requires very deep potential pits, 
which do not exist in a solid body, does not change the 
essence of the matter. 


Of course, under ordinary conditions, both competing 
solutions usually take place at once: "maternity home" 
and “crematorium”, which compensate for each other 
and the energy is preserved. For energy generation, the 
“maternity home" solution should prevail. Both these 
processes take place simultaneously and compete with 
each other, but, formally, they are not connected in space 
and time. The complexity of the energy generation 
problem lies in suppressing the “crematorium” solution 
by a careful selection of different parameters and 
promoting the “maternity homo" solutions. So far we 
cannot say for sure what the optimum dimensions of 
such cavitating bubbles are, or which object oscillates 
in them, because for this purpose special experiments 
are needed, which so far have not been staged. 


Of course, the inexorable Robber in the form of the 
Carnot principle stands in the way of transformation of 
the heat generated in a heat generator or ceramics into 
electrical or mechanic energy. In accordance with this 
principle, all mechanic or electrical energy can be 
transformed into heat, but tho reverse process is always 
connected with big losses. 


If there are experiments and plants in which energy 
generation contradicting the conventional conservation 
laws is discovered, there should also exist opposite 
ones, where energy disappears completely, i.e. the 
“crematorium” solution prevails. It proved to be true. 
‘There are such modes during electrolysis in electrolytic 
baths, under which the temperature of the solution in 
the bath is strongly reduced for unaccountable reasons, 
and this fact has no explanation at ай. This phenomenon 
long ago was noted by attentive industrial engineers, 
ава it is called the "bath-freezing" mode [49,50] 


Chinese physicist Swe-Kai Chen from Taiwan in his 
‘experiments [49] stably observed the same phenomena. 
It is quite easily explained: a particle with a velocity 
‘exceeding the most probable velocity inthis distribution 
gets into caverns on electrodes and after some 
oscillations reduces its velocity, which becomes smaller 
than the most probable one, and then the particle leaves 
the cavern at a small speed, and the same process can 
happen to another energetic particle. This leads to the 
cooling of the cell in the case of such mass processes. 
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This “dynamic sculpture" accompanied by an 
"explaining" poster «perpetual mobiler represents an 
iron well-polished ball with a diameter of 2.7 inches 
weighing about 2 pounds. The ball is rolling along a 
circle on close guides resembling two parallel skids with 
а diameter of 25 inches past the poles of three 
permanent magnets, where it is magnetized. In the area. 
(of three permanent magnets three more mobile magnets 
aro installed on special mobile 5-inch long lovers, and. 
these magnets, when the ball passes them, are slightly 
inclined (due to the ball gravitation) and, after the ball 
passes them, are raised by the holding springs (sway 
like yokes). The ball makes a complete turn in 3 seconds. 

Allthis magic (they say the ball had been rolling along 
the close contour for more than a year) does not have 
any sources of energy and is installed for everyone to 
see in a Norwegian picture gallery on a special stand 
covered with a glass cover. The authors only saw a good. 
‘TV film about this installation and were mostly surprised 
at the fact that the ball had not stopped during 
uninterrupted shooting (about 20 minutes). 


We аге well acquainted with circus tricks, but it is 
absolutely incomprehensible how such a trick could be 
staged using some secrot methods. It is clearly seen 
that the ball in its movement always partially transfers 
its energy to the three long swaying pendulums, but. 
there is no way to use them for pushing the ball and. 
‘making up for friction, this being the only trick that 
could, in our view, be applied here. All the rest is clearly 
visible and containe nothing suspicious. 
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Let us estimate the generated energy. At an initial speed. 
of about 1m/s the ball stops after 30 seconds, if all the 
‘magnets are removed. It means that the energy 
consumed in 30 seconds is about 0.5 joules, or 1/60 Watt. 
‘The total energy generated in a month is 43,200 joules, 
and this is huge energy, much greater than that of a 
good shell! 


It is clear (if the word is relevant here at all) that when 
the ball is approaching the permanent magnet and the 
process of magnetization is going on, it is accelerated, 
but when it mechanically gets past the equilibrium 
position and, moving away from the magnets, becomes 
demagnetized, the gravitation (which now starts 
slowing the ball down) will be slightly less than it was 
at the moment of the balls acceleration. This small 
difference in forces provides for small positive work to 
overcome friction. Energy generation and similar things 
during magnetization had been predicted by one of the 
authors in magazines Infinite Energy vol.1, No.2, p.38, 
(1995); Proceedings of the ICCFS, p.361, April 9-13, 
(1995), Monte-Carlo; Cold Fusion, No 11, p.10, (1995); 
Chinese Journal of Nuclear Physics (vol. 19, *2, 1997) 
The quantum-mechanic processes are very complicated, 
but some of them can be understood. 


All keen physicists were quick to understand it, and J. 
Naudin in France made a similar, but much simpler 
experiment. A ball of a soft magnetic material is 
swaying along parallel U-formed skids in a system of 
four magnets. Near the bottom of the U-form there is a 
small smooth step. It may have been made to make the 
‘magnetization and demagnetization processes different 
intime, which is very important. Ifthere are no magnets, 
nothing interesting happens and oscillations are quickly 
(ina few seconds) damped. If the magnets are present, 
oscillations go on up to 3 hours 27 minutes. It appears 
that in this case the author failed to find good material 
and parameters of the plant, so friction was not 
compensated completely. In all these experiments 
demagnetization of permanent magnets does not 
happen, because the experiment is repeated many times 
with the same results, 


And now a few vague words about demagnetization 
processes. During magnetization of the ball, the 
‘magnetic moments of its atoms are oriented (like the 
hands of a compass) along the field lines. When the 
ball leaves the magnetic field area, the atom magnetic 
‘moments are disoriented under the influence of the heat. 
‘motion, and it becomes demagnetized. In the unitary 
quantum theory the share of the oriented magnetic 
‘moments in the external field can be bigger than in the. 
conventional quantum mechanics (the “maternity 
home" solution), and the ball gravitation can be stronger 
due to it. Disorientation of these moments happens 
similarly in both theories. It seems to be for this reason 
and due to the difference in magnetization and 
demagnetization time that a difference in magnetic 
forces occurs when the ball approaches tho magnet or 
moves off from it. 
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‘The scientists of the older generation will remember 
that a similar toy was shown in the 30's to David Gilbert, 
‘who said it was the most interesting thing he had ever 
seen. A question arises as to why it has not yet been 
realized. We do not know a physical-mathematical 
answer to this question, and it is not our task to analyze 
the social reasons of this phenomenon. Japan has a 
different mentality, and there is a governmental program 
for generating energy from permanent magnets 
‘Takahashi [51] even seems to have made an electric 
engine with an efficiency of up to 318%! 


Still more mysterious is the long-known problem of 
energy shortage in many biochemical reactions with 
forments (enzymes). For example, in the well-studied 
reaction of disintegration of polysaccharides in the 
presence of lysozyme the following happens: a 
polysaccharide molecule gets into a special cavern in a 
big lysozyme molecule, and some time later its debris 
are thrown out of it (Fig. 6). The broken binding energy 
of the polysaccharide is about 3 eV, while the energy of 
the heat movement is only 0.024 eV. From the standard 
science point of view, it is absolutely unclear where 
lysozyme takes the energy to break the polysaccharide. 
No satisfactory mechanism for explanation of such 
reactions (and they are very numerous) was found, and 
all this was “swept under the carpet”, as physicists 
say. The UOT provides for a completely new look at the 
catalytic processes, which has an incomprehensible 
source of energy reducing the molecule activation 
energy. From our point of view, this process is a variant 
of the “maternity homo" solution for oscillator. 


Fig Break of polysaccharide molecule by lysozyme. 


‘The most surprising thing is that in all the cases 
generation of excessive energy cannot be accounted for 
by chemical reactions or phase passages. If nuclear 
reactions do sometimes happen (which should not be 
according to modern science), they can account for only 
ahundredth or a thousandth share of the generated heat 
energy. There is no doubt that all these are effects ог 
new physics, for in the framework of the old physics all 
this is simply unexplainable. 


But the existence of a plant that produces out of nothing. 
about 10 kilowatt of direct current electric energy with 
a voltage of 300 V seems nearly impossible. The story 
was described by one of the authors in three different 
magazines, and we will just give a brief resume [52- 
sa 


In summer 1999, at the invitation of Swiss physicists 
(Director of the Institute of New Energy Sources in 
Egerkinhen Adolph Schneider), one of the authors 


visited several research organizations. It is interesting 
that there is such an institute in small Switzerland, and 
there is none in big Russia. The purpose of the invitation 
was very simple: to explain the operation of a plant 
generating energy out of nothing, Le. a perpetual mobile. 
In Switzerland such plants are called Tostatik Machine 
M/L Converter from religious group «Methernithay 
(Address: Methernitha, CH-3517 Linden, Switzerland, 
phone: + +41 31 97 11 24) 


Such machines exist today in the Swiss town of Linden 
near Bern. Part of the town belongs to the Religious 
Christian Community, which is fenced and heavily 
guarded. There are about 250 members of the 
Community, many of them are physicists, graduates of 
the universities of Geneva, Lozanne, Bern. It is not only 
a research laboratory, they have their own TV center, a 
film studio, a small furniture plant, shops, garages, 
residential blocks, and support services. You will 
probably have guessed that this community does not 
consume any energy, and this is the most accurate fact 
in the whole story, for the inquisitive journalists have 
found out that no money from them comes to the 
accounts of the local power station, which provides 
power for all the town. In a cellar of one of the houses 
they have a power station that produces energy... out 
of nothing. The author of this inexhaustible source of 
free direct current energy is Swiss physicist Paul 
Baumann. Let us briefly describe these fantastic plants: 
they are of four types (sizes) with capacities of 0.1, 0.3, 
Запа 10kWt. Externally, the plant resembles very much 
the standard electrostatic machine with Leyden jars 
often used in physical demonstrations. There are two 
acryl disks with 36 pasted narrow sectors of thin 
aluminum, which rotate in different directions. In the 
first samples ordinary gramophone records were used 
for disks. The machine is started by pushing the disks 
in different directions by fingers. The rotation speed is 
50-70 turns per minute. After the start disks rotate 
independently and can be easily stopped by hand, the 
direct current voltage is about 300-350 V, and the current 
is up to 20А. The mechanical energy used for rotation 
(only 100 mWt, according to measurements made by 
Austrian Professor S. Marinov) is hundreds of thousand 
times smaller than the generated electrical energy. The 
biggest plant for 10 KWt has plastic disks with a 
diameter of over 2 m, the smallest one - 20 cm, the 
weight ofthe plants is small enough, the 3-KWt machine 
weighing about 20 kg. 


The charge separation process (which consumes 
energy!) practically does not slow down the disks. 
Connection of a load in the form of a 200-W bulb does 
not change the rotation speed either. No cooling or 
heating of the air or machine parts during long operation 
takes place, only a slight smell of ozone is felt. The 
system is noiseless, compact, environment-friendly, and 
can be installed anywhere. 


Tho Community management thinks, and quite rightly, 
that wide spread of such systems in the world will lead 
to a heat explosion, because all the energy generated 
by the mankind finally finds itself in an energy dump 


(is transformed into heat), and all this can finally lead 
to overheating of the environment. They absolutely do 
not believe (and not without grounds) in the capability 
ofthe mankind as a whole to negotiate reasonable use 
of this invention, and they think that the harm caused 
by it will be greater than from nuclear, bacteriological, 
ог conventional weapons. Their main idea for the 
‘mankind is to live in balance with the environment and. 
to make full use of the energy of the wind, the sun, the 
water, etc. For this reason the Community is heavily 
guarded, and they are not going to donate their main 
discovery to tho mankind. 


Professor Stephan Marinov visited the Community twice 
(in July 1988 and in February-March 1989). He was even 
given such a plant with a capacity of 100 Wt (300 V, 
ОЗА), which he studied in his laboratory. As far as we 
now know, even the inventor of this machine does not. 
fully understand its operation principle, so he contacted 
Marinov out of sheer curiosity of a scientist. 


In 1989 Professor Marinov published a book “Thorny 
Path to Truth - Documents of Violation of Conservation 
Laws" in International Publishers East-West. The book 
contains a lot of photos, a measurement report, and a 
description of the plant. He also organized a research. 
group called “Free Energy” within the Community 
(Methernitha Group Stephan Marinov Free Energy). 


There are very interesting words in this book: "I can 
state without any doubts that this machine is a classical 
‘perpetual mobile in its pure form. After the initial push, 
it goes on rotatingby itself for an indefinitely long time, 
constantly producing electrical energy in the amount. 
‘of 100 Watt... It is still unclear, however, how it all can 
happen...". As far as we know, nobody has managed. 
to build a similar plant elsewhere. 


We have an approximate idea of how the plant operates. 
‘The idea is as simple and ingenious as that of the wheel, 
which is absent from the surrounding nature, so the 
inventor could not borrow the idea. We will just show 
that the existence of such a plant is in full conformity 
‘with the UOT It is natural that the plant operates on 
the basis of the charge separation principle. Let us have 
two metal spherical surfaces with a hole, isolated from 
the earth and from each other. If, with the help of an 
insulated stick, we transfer the first electron from Ball 
A to the internal surface of Ball B through the hole, a 
difference of potentials will occur, and if we transfer 
the second and the subsequent electrons, Ball A will 
attract the transferred charge, while Ball B will repulse 
it, and energy will have to be spent during the transfer 
of charges (Fig. 7). 


Let us remind you that under the existing circulation 
theorem (16), the charge transfer work will consume 
the same amount of energy as will later be generated 
during the passage of electric current resulting from 
charge separation. But in the ЧОТ the circulation 
theorem (16) for an individual elementary charge is not. 
valid. Thus, we can select the time and route, along 
which the charge will be transferred in such a way, that. 
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"ig 7. Work for moving the charge depende 


the charge value during the transfer will be close to 
zero, and, consequently, the electrostatic force and the 
charge transfer and separation work will be close to 
zero too. For example, instead of selecting the route you 
can wait for the charge to be reduced to zero and then 
transfer it quickly, and when the charge increases, 
immediately stop tho transfer and fix the charge. Or you 
can duly select the route and velocity. There are many 
options. This was evidently realized by Paul Baumann, 
whois so far practically unknown to the official science, 
and who can find consolation in the idea that the 
inventor of the wheel will never he known at all. The 
problem of simple arrangement of all this is just a matter 
of technique. 


You cannot help, thinking that all these might be just. 
tricks. The history of perpetual mobile abounds in 
evidence of downright swindling and frauds, and not a 
single positive result before, and who can guarantee 
that the information given above will not prove to be 
another swindle? 


First of all, И all the people always piously believe in 
the unquestionable stability of the energy conservation 
Jaw, there will never be any progress in this sphere, 
and it is then unexplainable how man got down from 
the palm at all. Secondly, to justify the proposed 
rebellious position, the following idea comes in mind: if 
30 years ago somebody had told the authors (who were 
then already professors) that at the beginning of the 
next millennium they would deal in such research, it 
would have seemed not only a silly joke, but an 
absolutely impossible thing as well But, as Voltaire said, 
"Ho is silly who does not change". 


In conclusion we wish to express with certainty that. 
the time of theoretical recognition and of practical 
universal using of overunity devices will come soon and 
become the epoch of new energetics. The people of our 
planet will regret that so much oil, coal and gas was 
burned causing terrible ecological losses. 


The authors thank astronaut V.A. Dzhanibekov and 
Professor A.P Buslaev. 
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KOZYREV-DIRAC 
EMANATION. 
INTERACTION WITH MATTER and 
METHODS OF DETECTING 


Dr. Ivan M. Shakhparonov 


Phone/fax 8095-198-2012 


In this paper the authors show the possibility of creation 
of a new kind of emanation. The magnetic monopole 
‘beam can be made in space as a result of focusing of 
some natural substance. Special devices based on the 
Moebius band elements make the given focusing. This 
‘emanation is able to magnetize graphite and organics, 
decrease the radioactivity, and influence the oncology 
diseases Tho time reverse technology is realized in such 
devices. 


Experimental data, which allow making a conclusion 
about existence of previously unknown emanation, are 


presented in this report. Here are descriptions of 
‘experiments and methods of measurement. The effects 
of interaction between new type of emanation and 
matter have been obtained. 


‘Till the present moment theoretical physics didn't pay 
attention to the nonoriented configurations and spaces. 
‘The reason of this situation is the fact, that from the 
philosophic point of view itis not possible to determine 
and locate the area of the nonoriented topological 
structures in our world. We (eight scientific teams) 
joined ош forces and we needed more than 30 years to 
solve this problem by an experimental approach. 


‘The fundamental tenet of the casual mechanics 
developed by Kozyrev can be formulated as follows. 
‘There aro two types of energy in the Universe. The 
positive or «right» energy acts as a factor ofthe entropy 
increase. The negative, or ей» energy tends to 
decrease the entropy, i.e. it acts as a factor, which 
regulates the entropy increase. The «right» energy 15 
transformed to the eft» one and this fact may be 
interpreted as a course of time from the past to the 
future. When the energy is transformed from the «lefts 
to the right» form, time is reversed. Kozyrev supposed. 
[1] that through revolving of a body together with a 
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6. Activation by nuclear magnetic resonance; 
7. Activation by electronic paramagnetic resonance; 


8. Activation by electrochemical force. 


All these methods can be used as possible way to high 
efficient energy systems. Gerlovin wrote: "Usually 1, 6 
and 7-th methods of structural activation are realized 
in catalysis simultaneously. Besides, catalysis differs 
from macroscopic methods because it has the most 
‘minimal distances from the sources of activator fields 
to the activated molecules. And finally, an active 
participation of force fields created by nuclei of atoms 
and significantly more active participation of disturbed. 
EPV is possible in catalysis. That's why catalysis is the 
most effective method of structural activation. The 
detailed account of this method exceeds the limits of 
this article and we can only annotate it.” [1, p.233] 


Information stated above is only a small part of the 
questions appeared under consideration in Gerlovin's 
theory of fundamental field (TFF). Other important 
questions should be considered with a new 
experimental data. 
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Antigravitation Force and 
Antigravitation of Matter. 
Methods of its Creation 


Anatoly К. Gaponov 
Part I 


For a long time there is an opinion in physics about 
antimatter as a possible source of antigravitation, but 
the researches on this subject came into a dead end. 
‘The existent presentations and formulas forbade tho 
conclusion about antigravitation, but our conducted 
investigations brought us to the possibility to get 
antigravitation of substance and to the paradoxical 
conclusions concerning the next. 


1. Two types of space exist: 
а) Tho Absolute space 
b) The Relative space 


2.a The Gravitation Field is the relative space, which 
has accelerated motion, directed to the center of a 
planet, 


2.b The Antigravitation Field is the relative space, which 
has accelerated motion, directed from the center of a 
planet, 


3. Gravity force does not depend on mass of a body! 
‘The mass can be presented in three versions: 

а) m,-mass as amount of atoms. 

»w 


- eloctronic-atomic energy in mass. 


ЭЙ. - mochano-gravitational energy in mass. 


On the basis of the stated notions we offer to revise the 
essence of force not only in Coulomb's formula, but in 
Newton's formula too. 
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Itis well known, that mechanical energy can be bringing 
їп electrostatic charge, where mechanical energy runs 
(turns) into energy of electric field, where 

Е, У, 


(mechanical energy) Ё. (electrical 


energy) 


‘Similarly itis algo possible to insert mechanical energy 
into mass of a body. As the result, the mechanical energy 
will turn into energy of gravitational field, where 


gv. 
(mechanical energy) V -F -t > — 


(gravitational 
energy) 


Since the volume of the Earth is constant, the 
acceleration of gravitational field will be increased. 


It should be logical to expect, that when removing the 
‘mechanical energy from mass the inverse process will 
occur, that is to say acceleration reduction of gravitation 
field will occur. 


In his works I, Newton affirmed about existence of two 
spaces: 

‘The Absolute space - is an immovable non-rotatable 
space, which represents a limited cube, with our planet 
in the center, 


The Relative space - is a movable space. It can move 
with acceleration in the absolute space. 


Editor's note: In aether conception this means two parts 
of aether: some part is involved into the motion with the 
mass, but another part of aether is immovablo. 


The main mistake in search of aether consisted in the 
following: Maikelson's experiments were aimed on 


search of relative velocity between bodies and space. 
However, it was the relative acceleration between 
bodies and space that was necessary to search for. 


‘To quote the conclusions of I. Newton: "Body can keep 
the quiescent mode or mode of rectilinear uniform 
motion..." By this, he postulates, that the relative linear 
velocity between solids and space does not exist. But 
we know that for rotation it exists (the famous 
experiments with revolving рай of water). 


The gravitational field is the accelerated "falling" 
relative space, which represents a spherical form. If 
relative space moves, thus tho question appears: where 
does it move? There is only answer: it moves in the 
absolute cubic space. 


In Einstein's theory there is notion of unified and curved 
space in gravitational field, but the contradictions 
appear here, and on concerning that N. Tesla writes: 
"Only by presence of force field it is possible to explain 
the observed motion of celestial bodies, but thus the 
hypothesis of curvature of space is not necessary. The 
whole scientific literature on this subject is futile and 
doomed on oblivion”. [1] 


‘The fact that gravitation is the accelerated moving 
relative space can be proved by observation of 
accelerated moving rocket, where the acceleration in 
rocket is equivalent to the acceleration in gravitational 
field. Accelerated movement of rocket is relatively, that 
allows speaking about either acceleration of rocket 
motion in immovable space, or accelerated motion ог 
space in immovable rocket! 


The anti-gravitational field is the relative space, which 
has accelerated motion from the center of a body (for 
example: rotating cylinder, Earth satellite and etc.) But 
it is possible to create the model of anti-gravitation 
without rotations. On the basis of analogy between. 
‘mechanical and electric energy comes to conclusion that 
gravity between bodies does not depend on mass of 
the body, but on mechanical-gravitation energy, 
contained in this mass, which is possible to contribute 
or to extract from. Therefore, this is the internal 
gravitation energy. 


Part I 


The "Mass" can be considered as a measure of three 
different conditions of matter: 


m, - as a measure of amount of atoms, 
representing a "framework" or “container”, in which 
two types of independent energies are concentrated. 


W,; -as a measure of electric energy, which can 
be either accumulated or extracted, and it have a 
"compressed" form. 


An example of accumulation of electric energy in mass 
is a big cylinder, rotating with linear velocity, close to 
velocity of light, in this cylinder the mass of electric and 
magnetic fields of atoms increases. There are another 


possible ways to contribute and to extract the said 
energy from mass. 


And finally W, M, is the mass, which can be a measure 
of mechanical energy, or it can be either inserted or 
extracted from the matter (it can be identified as the 
gravitational mass). This gravitational mass is what we 
рш our attention on, because it affects upon gravitation 
and it is able to create antigravitation. 


“In his time N. Tesla worked on more general problem, 
which is the problem of matter and energy. And he has 
found, as he believed, the new physical principle, on 
the ground of which he brought forth his gravitational 
theory that was named dynamic gravitation. But ho did 
not tell about it until almost the end of his life". [2] 
Really, dynamic gravitation is tho energy of motion. 


Let's take the following indications: 
V- mechanical velocity 

F- force 

t- time. 

Inthis case the product W = V - F -t has the dimension 
of energy. Hereinafter, let's take 

1- strength of electric current 

U- difference of potentials 

time. 


‘Then W = [.U/.T has the dimensional of energy. 
‘Thereby, W — W that is to say, the following products 
are accepted as equivalent: 

LVF- НИТ 

2. In previous materials it was reported about 
untraditional way for accumulation of energy, under the 
condition, in which at constant current I the product. 
4 =U -1 will depend on amount of inserted energy in 
unchangeable circuit L = const, in which the energy 
can be accumulated by untraditional way not only in 
electric capacity, but also in inductance. 


Similarly the energy can be accumulated by 
untraditional way in a moving body, under the condition 
V=const and m,=const (the product. qr =F -f will 
depend on inserted energy and have unlimited value). 
Exactly this charge will create the powerful 
gravitational fields. 


3. Let's take: F is mechanical force, Ris distance. Then 
the product Р-Я has the dimensionality of energy. For 
EV 
2 
has the dimensionality of energy. In this case E, is 
constant, Е is intensity of electric field, V is volume. 
Thereby, F.R ~E?-V . Similarly, V- R-t ~ g°-V 


the uniform electric field the product E, also 


We have received the correlations of resemblance 
for heterogeneous physical values, on the ground of 
which the following physical experiments can be 
offered: 
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On the grounds of the above-mentioned analogies it can 
be assumed that the accumulation of “compressed” 
energy is possible in mechanics, as well as in electricity. 
Since the velocity is relative, that the mass can have 
zero velocity relatively a observer, who moves with this 
mass, but the force field will remain unchangeable, 
since it depends on already invected mechanical energy. 
Let's note thet: 

When the "compressed" electric energy is accumulated, 
the power field does not change. 

When the “compressed” mechanic energy is 
accumulated, the power field increases. 

Now we have come to the amazing conclusion that 
tho gravitational force does not depend on mass of 
matter, but it depends on mechanic energy, which is 
included in this mass. This energy is unstable and at 
contact with land itis disappearing, and at zero gravity 
it can be saved for a long time. 


H 


‘= 


ferent directions. =. 


Fag 


= 
> 


1. The capacitor plates ate charged and not revolving. 


а) аванс 
P) magnetic 


1o The disk and the ring are made trom electrical current 


Fig. а The fourth way to obtain the antigravitational foree. 
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The Capacitor, which has the 
Energy of an Atomic Bomb 


(Review of Anatoly К. Gaponov's research by Eugenie 
‘and Marina Golomolzins) 


Is it possible to place a рай of water into a one-liter jar? 
At the first look the answer is obvious: certainly not! 
However, the inventor from Novosibirsk, Anatoly 
Gaponov thinks differently. He does not "press" water, 
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but electrical energy, placing an energy equivalent of 
atomic bomb into ordinary electrical capacitor. 


Everybody using ordinary batteries knows its defect: 
they need frequent recharging. Gaponov's capacitor 
is slightly smaller than a matchbox. Just como home 
by electrical automobile, take out the capacitor from 
engine, and then put it into the pocket. For home 
needs you can just insert the capacitor into plughole 
to power the light, boiler, and TV system. In general, 
each electronic device can have its own capacitor, 
then an electrical wiring is not necessary. After one 


On the grounds of the above-mentioned analogies it can 
be assumed that the accumulation of “compressed” 
energy is possible in mechanics, as well as in electricity 
Since the velocity is relative, that the mass can have 
zero velocity relatively a observer, who moves with this 
mass, but the force field will remain unchangeable, 
since it depends on already invected mechanical energy. 
Let's note thet: 

When the "compressed" electzic energy is accumulated, 
the power field does not change. 

When the “compressed” mechanic energy is 
accumulated, the power field increases. 

Now we have come to the amazing conclusion that 
tho gravitational force does not depend on mass of 
matter, but it depends on mechanic energy, which is 
included in this mass. This energy is unstable and at 
contact with land itis disappearing, and at zero gravity 
it can be saved for a long time. 
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1. The capacitor plates ме charged and not revolving. 


а) аванс 
P) magnetic 


Lo Te disk and the ring are made fom electrical current 


Fig. 4 The fourth way to obtain the antigravitational forc. 


in detalla on the 10 international symposium in Volgo 


References 
Lo Magazine Inventor and Ratiomslizator, Russia, #9, 1979. 


2 Magazine Inventor and Rationalizator, Russia, #9, 


The Capacitor, which has the 
Energy of an Atomic Bomb 


(Review of Anatoly К. Gaponov's research by Eugenie 
‘and Marina Golomolzins) 


Is it possible to place a рай of water into a one-liter jar? 
At the first look the answer is obvious: certainly not! 
However, the inventor from Novosibirsk, Anatoly 
Gaponov thinks differently. He does not “press” water, 
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but electrical energy, placing an energy equivalent of 
atomic bomb into ordinary electrical capacitor. 


Everybody using ordinary batteries knows its defect: 
they need frequent recharging. Gaponov's capacitor 
is slightly smaller than a matchbox. Just como home 
by electrical automobile, take out the capacitor from 
engine, and then put it into the pocket. For home 
needs you can just insert the capacitor into plughole 
to power the light, boiler, and TV system. In general, 
each electronic device can have its own capacitor, 
then an electrical wiring is not necessary. After one 


ог two years you will just have to come into electric 
service station and charge your magic capacitor like 
gas balloon. Meantime, this research work began 
from hypnosis. 


Anatoly Konstantinovich Gaponov (by birth from 
Kaluzhskaya region) is Ziolkovsky' countryman. In his 
youth Gaponov was brought by fate into Sakhalin, 
where he showed hypnotic abilities. As an inquisitive 
person Gaponov had organized a research group, 
started experiments and soon he understood that 
human brain had incredible possibilities 


A mental prick was made distantly to the hypnotized 
man, and he uttered a cry of pain. The ability to see 
people through, to define and to avoid organism's faults, 
was revealed in a hypnotic trance. It was possible to 
inspire pleasant emotions, to force "watching" a film 
onthe given subject, as if on the screen. An uneducated 
person became an erudite, as if being connected to a 
certain global information database. Thus an idea to 
make an amazing experiment was appeared. 


In one of the experiments Gaponov hypnotized the 
person with four classes education, and asked, ifit was 
possible to transmit the electric current without wires? 
The hypnotized person gave the answer, that it was 
possible. For that it is required to convert the electric 
energy in x-ray radiation. And what afterwards? 
Afterwards it is required to focus that rays. By what? 
By the lens made from quartz glass, gold coated. It was 
a miracle! The person told about things that in usual 
condition he had no idea of! The information was 
received from somewhere outside. 


Further quite an amazing thing has occurred. Саропо 
asked the hypnotized person, if it was possible to 
intensify the abilities of hypnotist's brain? 


He answered, that he could. “He turned me round and 
stared at the back of my head, - recalls Anatoly. - And 
suddenly the smile began to tear my mouth. Icould not 
do anything with myself When my mouth was sprawled 
Literally from ear to ear, the hypnotized person in some 
inhuman voice declared that experience could not be 
continue since the cerebral hemorrhage would occur. I 
was hardly able to give the order to stop the 
experiment” 


Thereby, the experiments with hypnosis gave the 
beginning to the thirty-years period of inventions in the 
field of accumulation and transmission of energy. After 
the return to native Kaluzhskaya region, Gaponov was 
occupied with physics, development of logical thinking 
and became the town champion in chess. 


The necessary books fell into his hands by themselves: 
some time a certain acquaintance gave it to read; 
another time he found the last copy in a bookstore. As 
а majority of self-taught inventors, Anatoly preferred 
practical experimentation. In quest of laboratory for 
realization of his own ideas, he moved to Novosibirsk. 
‘Asa result, in 1980 Gaponov has made experimental 
system for compression of energy. 


From the school Physics we have known the notion of 
“electric arc” —it is a small blue lightning between two 
electrodes. Gaponov has tamed this lightning in such a 
way, that having drawn apart two wires, which 
‘executed the role of electrodes, by hands and got the 
arc by length up to half meter. Anatoly confirms that in 
principle, it is possible to create an arc of any desired 
length under any amperage. 


Опе of tho experiments found out one more enigmatic 
characteristic of electric discharge. During electric. 
photography of arc a person happened to he between 
tho camera and the system. On typing pictures, the 
researchers have found with surprise, that the electric 
arc was perfectly seen through the person. That is to 
say, it created the invisible field, for which material 
‘object was not an screening obstacle, and which was 
fixed on the film. 


‘The further experiments with electric arc have 
allowed to get a new source of energy, as well as to 
‘open tho possibility of setting light and sound on fire! 
Just imagine, you ring up a bell, it's sound waves spread. 
at once in all directions, and then flash up with bright 
blaze, 


(Editor's note: this experimental facts are rare modern 
evidences of possibility to create longitudinal electric 
waves. It is clear analogy here with sound waves in air 
since they are longitudinal waves also. Alexander У. 
Frolov) 


When the problem of energy source was solved, 
Gaponov turned to the problem of energy 
accumulation. According to Gaponov, he has 
provedexperimentally tho possibility of charging of 
an ordinary capacitor with any amount of energy. This 
statement sounds paradoxically: how it is possible to 
place the unlimited amount of contents in limited 
volume? However, this is not a simple way. 


Gaponov believes that energy "placing" occurs not. 
in space, but in time by means of his system! In what 
way? Imagine, that you fill one-liter jar with water. But 
already after an instant the water-filled jar is in past, 
and that present one is once again ready to be filled. 
‘And so ad infinitum. Water as if it fils a certain “time 
reservoir", and a jar is just a neck of this “time reservoir”. 


(Editor's note: This method is described in other 
articles also but usually it is pure mathematical 
discussion about Minkovsky space-time and 
theoretical proposals. Gaponov's experiments 
are realization of fantastical idea to take power 
from the time flow, i.e. from Past or from Future 
to get over-unity in Present space. Alexander 
V. Frolov) 


“It is possible to demonstrate one more example 
Anatoly Gaponov adds. - Let's charge the capacitor 
‘with the expectation, that it will supply the light bulb 
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for one second. Thereby, on the Earth this light bulb 
will be on only for an instant. But if the same capacitor 
with light bulb is placed in rocket and dispersed 
around the Earth at the velocity, closed to velocity of 
light, time on the board of rocket will be so slowed 
that the light bulb on rocket will be glowing infinitely 
long for an observer from the Earth. It means, that in 
any caso it is the same energy quantity, but in one 
case it’s action is sprawling for a second, and in 
another one it is sprawling for eternity! It is possible 
to say, that in my system I have created the condition 
corresponding to this hypothetie rocket". 


‘The system for accumulation of electric energy could 
be charged by ordinary wall plug 220 VAC. Time period 
of charging is different and depends on the certain 
scheme of the system. By the way, sea electric slopes 
are the certain natural analogues of such capacitor. 
Some elements of internal device of these sea creations 
reminds the "pump" elements for placing of electric 
energy into “temporal jar" 


Finally, the third Gaponov's invention is the system 
for transmitting of energy without wires. As well as 
intwo previous casos, thoro is an experimental device. 
Anatoly Gaponov speaks that he has succeeded in 
getting the essence of experiments for transmitting 
of energy, which were conducted by Tesla. 


It is clear, that the main advantage of this method is an 
absence of wires and losses of electric energy. The 
electricity could be transmitted directly into any point, 
where receiving equipment placed, let say from Kaluga 
to Sahara. However, this is not so interesting for 
anybody, since for the present day Anatoly Gaponov's 
inventions don't have demand. 


* The first system was created twenty years ago”, - 
says Mr. Gaponov. - "Now I am fifty five, but things 
have not budged an inch”, He adds dreamily: "Eh, if 
only Thad a laboratory and some money...” 


Gritskevitch’s Hydro-Magnet 
Dynamo 


Oleg V. Gritskeviteh 


RUSSIA, 690002, VLADIVOSTOK, 
Okceansky prospect, 98 - ap. 112 
phoneltox (74232) 424-674 Email: ogri@mall prirmorye nu 


Editorial: The article presents construction and operation 
of Oleg V Gritskevitch's hydro-magnetic dynamo, which 
is an example of very powerful new energy system. 
The prototype in Armenia has been produced over 
1500 KWets power during several years. 


Tho author was born on 14 August 1936 and grow up 
dn Vladivostok, Russia. He is married and has a son 
Boris. Gritskevitch is a physicist by education. He 
worked in the Far - East branch of the USSR Academy 
of Sclences. Since 1985 he has been working 
independently as an inventor. Ho has more than 70 
Patents on inventions ranging from household 
‘engineering up to high technologies, which he has 
been trying to apply in our country and met big 
difficulties. After numerous attempts to receive the 
patents the author was convinced that outflow of the 
information occurred. Therefore he has received the 
state certificates as on know-how (on a French way 
of patenting), for all his inventions. 


Introduction 


During the Institute for New Energy 1999 Symposium, 1 
lectured on my hydro-magnetic dynamo. This paper is 
my attempt to explain the construction and operation 
of my dynamo. 
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"To fool investigators of my secrets, I have an occasion 
provided misleading information. For example, the 
drawing accompanying the Russian patent referenced 
below shows a cylinder across the toroid to fool readers. 
‘The real dynamo only has the toroid without the 
cylinder. Even its name “hydro-magnetic dynamo” is 
somewhat deliberately misleading, 


Ihave some familiarity with the new energy field. Nearly 
all purported new energy devices are fairly small 
electrical generators. The dynamo may be the only new 
electrical generator which most nearly meets all the 
requirements of an ideal large-scaled electrical 
generator. My dynamo really is the single most valuable 
invention the world has ever known. 


Alexander V. Frolov of St, Petersburg recommended me 
to contact with Dr. Patrick Bailey, Institute for New 
Energy since Pat has lots of contacts who could possibly 
help me with patenting my invention of a new source 
of energy in USA. 


Iconducted the work on the theory and creation of the 
electrostatic generator-converter «Hydro-magnetic 
dynamo» about 20 years. (See dynamo history below.) 
‘The first primitive equipment was created when I 
worked in Academy of Sciences. During that time 
various changes were introduced in the generator and 
in the theory of its work. It is now possible to 
‘manufacture, install, and apply it in industry. 


For the first time I made the public report on this work 
in 1981 on a symposium in Volgodonsk city. The report 
received the positive replies and reviews of the experts 
of a nuclear industry in USSR. The same year I was 
accepted in International Nuclear Society. In these years 
1 offered development of this technology to different 
state bodies and private enterprises, But there was the 
only answer: “It is very interesting and perspective 
project, but there is no money for it 


NEW ENERGY TECHNOLOGIES #7 


Gravitonies is Electronics of the XXI Century, Spartak M. Poliakov, Oleg S. Poliakov 
Experimental Research on Gravitational Propulsion System. Review 

Beamship Technology: A Re-working of Early 20th century Discoveries, Russell 
Anderson 

Commercial Antigravity, Tim Ventura 

Action without Reaction. New Gravidynamic Paradox, Yuri N. Ivanov 

New Possibilities of Vortex Electric Power Devices, Stanislav A. Lisnyak 
Investigation of Electric Energy Transmission Processes in non-Metallic Conducting 
Channels, D.S. Strebkov, A.I. Nekrasov, S.V. Avraamenko 

Microcosm — Universe - Life, Alexey G. Shlienov, Ernest L. Petrov 

Hypothesis of a Theory of Everything, Jack P. Gibson 

The Charge and Mass of a Photon, Dzabrail Kh. Baziev 

‘The Homopolar Motor: A True Relativistic Engine, Jorge Guala-Valverde, Pedro 
Mazzoni, Ricardo Achilles 

Weight Reductions Generated by Bucking-Field Permanent Magnets, William C. 
Simpson 

Advanced Nuclear Waste Decontamination Technologies, Mark Porringa 
Experimental Investigations of the Radioactive Isotope Half-Value Period Changing in 
the Local Volume ofCause-Effect Relations, Igor А. Melnik 

Tilley Electric Vehicle 

‘The Problem of Time: Force as the Cause of Change in the Course of Time, Valentin P. 
Oleinik 

‘Time and its Physical Relationships, Andrew Michrowski 

Time as Phenomenon of the Expanding Universe, Michael Н. Shulman 

‘The Experiments on Thermo-Gravitation. Review 

Letters to the Editor from Hector D. Perez Torrez 


New, 


Energy, 
Technologies: 


Research on advanced space propulsion methods and new energy systems 


History of invention: 
Poliakov's vortex drive 


Patented by Research 
Institute of Space Systems 4 
named by Krunichev, Russia = 


Also in this issue: 


* New gravidynamic paradox 
* Experiments on weight reductioi 
* New possibilities of vortex energetic 


* Experiments on homopolar motor 
* Physical relationships of time 


Gravitonics is Electronics 
of the XXI Century 


Hypothesizes, Conclusions, Speculations 


Spartak M. Poliakov, 
Oleg S. Poliakov 


"Tl (096) 564-85-67 


(This article was published in "ELECTRONICS: Science, 
Technology, Business" magazine 5/2000 p. 8-13) 


‘Today we can easily insist that ways to solve main 
Gravitonics problems are already defined, at that the 
practical realization of any of them will mean the break 
through in engineering. So, what successes has the 
Russian science already achieved in the area of 
gravitonics, and what priorities can we lose here in the 
nearest future? 


Introduction to Gravitonics. 


‘The electronics of the “past century" usos electron as 
а ball, which has weight, radius, electric charge and 
‘magnetic moment. These very parameters define 
electron behavior in the electrostatic, magnetostatic and 
electromagnetic fields. But electron abilities are not. 
limited by it; electron spin and internal microstructure 
features remain unaccounted and unclaimed. Evenly 
speaking, General Theory of Relativity (GTR) of Einstein. 
was a power impulse for mathematical physics 
development and gave birth to many productive ideas. 
But the main problem, that is the secret of gravitation, 
remains undisclosed... In works of K.P Stanjukovich [1] 
and A.Z. Petrov [2], who carefully followed GTR, it was 
shown that this theory described neither energy, nor 
impulse of gravitational radiation, Le. it can not explain. 
gravitation. About 20 years ago VB. Braginsky, today's 
RAS Corresponding Member, came up with an idea: “if 
the propagation speed of gravitational signal is higher 
than the velocity of light, there will be already another 
theory, not СТВ!" Maybe, the reason is the postulation. 
of equality of gravitational and electromagnetic 
radiation velocities?, 


‘Today the approximate theory of gravitational radiation 
sources can be built on the basis ofthe following simple 
considerations: if during annihilation of “electron- 
positron" pair there creates the pair of gamma- 
quantums with energy about 0.511 MeV, then the pair 
of back gamma-quantums with the energy about 
0.511 MeV, could create “electron-positron” рай. Is it 
possible to assume, that electron, positron and gamma- 
quantum with the energy about 0.511 MeV are just three 
stages of one and tho samo object?! If it is possible, 
then for the rational description of the given object we 
will have to suppose the existence of subparticlos, 
named by us uniquantums [3], or named by other 
authors microleptons [4] 


On the basis of Heisenberg uncertainty relation 
conformably to the energy and duration of quantum of 
electromagnetic radiation, measured by laboratory 
‘means, itis possible to calculate the minimal “electrical 
length" of photon (Le. quantum geometrical extension 
in free space in wave-length units), which is equal to 
137), and in the uniquantum theory it is equal to 137 
uniquantum-antiuniquantum pairs. On the basis of 
these conceptions itis possible to construct the spatial 
microstructure model of electron. So, what kind is it? 


We think, that electron can be represented as thin- 
walled spheroid, walls of which are two light (C) 
barriers, separating the "internal" part of electron from 
the "external" one. From the traditional physics point 
of view "over-barrior" space is ап "imaginary" ono. This 
Very space can contain the gravitational mass of 
electron. The radius of the gravitational spheroid is 
‘equal to the half of the classic election radius, and its 
imaginary weight is 137 times more than the rest mass 
of electron. Being "cut" off by the double light C-barrier, 
uniquantums ofthe spheroid internal part are as if non- 
‘existent for the outer world, and the rest mass of electron. 
is formed by magnetic energy of three uniquantums on 
the external orbit with the classic electron radius. This 
very spheroid, rotating with the tangential velocity C, 
lot us get the precise value of tho electron spin. 


‘The study of presented model shows, that: 


* Тһе "electromagnetic" rest mass of electron is 
“magnetostatic”; 


+ The gravitational mass of electron is an imaginary 
value and it is 137 times more than the rest mass 
of electron; 


* Тһе gravitational radius of electron is two times 
less than the "classical" one; 


* Tho "internal" gravitational radius of electron is 
45.7 times more than the external one, Le. the 
internal space is compressed per 45.7 times (I; 


* Tho spin is equal tothe classical one, but this value 
is imaginary one (1); 


+ The value ofthe “effective” electron charge is three 
times more than the classical tabulated value; 


* Tho native magnetic field of electron is equal to 
89-10" Oersted; 


> The gravitational constant is equal to 10" em?/g.s^, 
Le. it is about 10% more than the "world 
gravitational constant of the Earth; 


* The gravitational energy of electron is equal to 
137.511 MeV, Lo. 137 times more than the 
equivalent energy of the rest mass of electron. 


Tho model is paradoxical. But it can be tested 
experimentally! Comparing “electromagnetic” rest 
mass of electron with the relation of electromagnetic 
energy to gravitational one, it is possible to determine 
the connection between magnetostatic and 
gravitational energy of electron, and, therefore, with 
energy of the magnetized ferromagnetic. 


И Seve Energy Technologis Issue #4 (7) July-August 2002 


Gravitational constants ofthe Earth and ofthe electron 
differ in about 10* and can be described by the same 
simple equation: 

Yue = уц i, 
where k -is a parameter of the gyroscope shape, Yo- 
is absolute universal constant, equal to 1/137 and 0) - 
is native rotation frequency of the gyroscope, 


Let us assume, that gravitational constants ofall objects 
should be described by this equation. By substitution 
of the new gravitational constant into the known 
equation of the gravitational energy W = ym? /r we 
will get the equation of the gravitational energy of 
rotating gyroscope with any size (from electron up to 
the Galaxy!). Thus, the main point of the "non- 
Einsteinian" theory of gravitational energy sources 
comes to the thing that any rotating object and any 
‘magnetized ferromagnetic have their own gravitational 
energy, and the sources of gravitational radiation can 
be only nonlinearly moved objects, or objects which are 
in the state of change of phase (for example, permanent 
magnet during its demagnetization). It is the 
gravitational theory and explanation of “strong” and 
"weak" interactions! 


Laboratory test of the equations 
Magnetostriction 


J.P Joule found the effect of change of ferromagnetic 
linear sizes and volume during magnetization as early 
аз 1842. Magnetostriction is widely used in modern 
technique, but in the physical encyclopedia of 1963 
there is the following honest acknowledgement: “For 
the most ferrites both longitudinal and transverse 
magnetostriction is negative; the reason of it is still 
unclear." 


In the scientific literature magnetostriction is usually 
defined as 2=AL/L. However, during the change of 
external field to some arbitrary and enough small value 
AH, it is advisable to define magnetostriction as 
4=1/LAL/AH, since in magnetostriction experiments 
the value AL/AH (or L9H ) is changed. By means of 
the suggested equation W=197(BHV)=BHV/a, which 
connects magnetic energy with the gravitational one, 
it is possible to get enough simple equation for the 
magnetostriction: 


A=1/L-AL/0H = a-kI(B- H), -H° дигән 
where (В.Н) /а -18 the density of gravitational energy 
inthe point of magnetic saturation, Kis the parameter 
of share of gravitational field in the magnetostriction 
effect, H - is magnetic bias, ди /дН - is differential 
magnetic conductivity. 


Tho now equation qualitatively corresponds to four 
known features of magnetostriction [5], namely: 


* Tho magnetostriction sign is defined by the sign of 
Qu [H , ie. by the course ofthe magnetization curve, 
measured in the direction of calculated component of 
the linear magnetostriction; 


* Graphical sum of three linear components of 
magnetostriction, calculated by three main axes of the 
anisotropy form of the model, is always negative and 
numerically close to the value of the volume 
magnetostriction; 

* Magnetostrction is an even effect, since the equation. 
includes squared value of the external magnetic field; 
» Dependence of magnetic conductivity p from the. 
fled Hand hence dependence др /дН has a hysteresis 
nature. Therefore, the magnetostriction is a hysteresis 
phenomenon too. 


So we have the right to "close" the question of physical 
encyclopedia on the cause of magnetostriction. 
Magnotostriction is the secondary gravitational effect 
of ferromagnetic "self-constriction" in its own 
gravitational field. 


Gravitational-optic effects of GTR 


Distortion of the light beam, passing near the Sun and 
the photon frequency bias in the field of terrestrial 
gravity (the Nobel experiment of Paunda апа Robki) are 
the main arguments in favor of GTR canonization. It is 
very attractive to repeat these experiments in laboratory 
conditions, basing on our conception of the origin of 
gravitational field. 


‘The acceleration of gravity, used in experiments with 
ferromagnetic, reached the value 4.72-10"cm/s*, ie. 
about 48-10"g. At such values of acceleration there is 
по necessity to introduce a definition “space masses”. 
In these experiments there was used the optically 
transparent ferromagnetic, which was the saturated 
solution of manganese chloride in water at room. 
temperature. The experiment on the beam distortion 
was made in 1975 [7]. It was shown, that this effect is 
the result of two simultaneous processes. The first is 
an intense drift of magnetic ions, which forms the 
Gradient of index coefficient that causes the light beam. 
distortion. Another process is a relatively weak 
gravitational beam distortion, for which, nevertheless, 
the relation of deviation angle to the track length (the 
length of the dish is about 100 mm) is turned out to be 
about 10? more than in “Einsteinian" gravitational-optic 
experiments. 


‘The experiment on bias of the optic radiation frequency 
[8] was made in 1978-1980 and was repeated in 1983 

With use of heterodyne and interferometrical methods 
ofmeasurement we were succeeded to observe effects 
of "red" and "blue" frequency biases in the пов. 

uniformly magnetized ferromagnetic by means of simple 
displacement ofthe working dish (with the length about. 
40 mm) from one side of the magnet gap to another. 
Tho maximum displacement is about 10*, that is about 
10'^moro than in the experiment of Paunda and Rebki. 


Problem of the propagation speed of gravitational 
radiation. 


There are still only few publications about such 
fundamental parameter as the propagation speed of 


И ТИ | 


gravitational radiation; itis able to speak only about 
‘pages, or even lines! Let us refer to major sources: 


1. Newton: “The propagation speed of gravitational 
interaction is equal to infinity." It is an argument, 
because otherwise we would have to bring the "delay" 
‘parameter At into the Law of Gravity, what is not noticed 
in real conditions of star observations [8]. 


PS. Laplace in 1787, taking into account observation 
errors of that time, showed, that gravitational 
interaction speed was about 50.10" times more than the 
light propagation speed, Le. it was about 1,5:10" cm/s 
110] 


А. Einstein: "Tho propagation speed (of gravitational 
interaction) is equal to the light velocity". This statement 
is postulatod. 


Even during the change of propagation speed of 
gravitational radiation between tho Barth and the Moon 
it is impossible to define the signal delay about 10° s, 
Le. we cannot measure directly the propagation speed 
of gravitational radiation (supposing that we have both 
generators of the gravitational radiation and receivers 
oft). But this speed can be estimated by the reflection 
impulse, what exactly was made in 1987 [3]. And its 
value is about 910° cm/s! 


On the basis of conservation law of impulse of 
unidirectional radiator with arbitrary energy type we 
can get a simple equation: 


F (aW 1di)e10* -V /C* Ig/Wt] 


where V- is the speed of radiation propagation, F — is 
tractive force in grams, dW/d t ~ is power of radiation. 
in Watts and C is velocity of light. 


For making tho experiment thoro wore constructed, 
produced and adjusted: sensible scales with one degree 
of freedom (sensitivity of balance is about 1g at the 
oscillator mass together with the moving element of 
scales which is about 50kg); the indication system of 
small mass changes (phase-meter receiver); gyroscopic 
system, changing the mass in the dynamic mode (there 
are 16 possible operating modes — from the rotation with 
steady and variable angular speed up to the forced 
precession with the variable angle of precession, with 
the “right” and "left" rotation of all load-bearings 
elements at option); power sources and commutation 
automated system. The period from idea up to its 
realization took about two years (1985-1987) [3]. Taking 
Into account the real parameters of the system, the 
program of calculation was drawn and propulsive burns 
were calculated. The results of machine computation 
can be compared with real impulses, demonstrated on 
the screen of the oscilloscope. 


If strange speed value 177 Cris discarded, then the 
middle speed value is close to C^, ie. to 
910? cm/s! Of course, we would like to think that this. 
is the second fundamental matter speed of our world, 
which we has approached experimentally 


Gravitational receiver 


During the creation of gravitational antennas and 
receivers there appear almost insuperable difficulties 
from the modern fundamental science point of view. 
‘That is why itis advisable to look at this problem from 
another side. At first, it is necessary to consider 
gravitational radiation interaction not with the mass, 
which it goes through without losses, but with the 
gravitational field of independently gravitating mass, 
when the interaction must be the most effective because 
of the principle of physical processes reversibility. At 
second, it is necessary to choose some critical 
parameter of auto-gravitating receiver as a value, which 
is directly measurable by gravitational detector. For 
‘example, angular velocity of free rotation of thin disk 
with big diameter, the frequency of magnetization 
precession during NMR (nuclear-magnetic resonance) 
ог NFMR (non-linear ferromagnetic resonance) etc. can 
be chosen as such a value. 


In 1987 there was the first successful attempt to receive 
tho gravitational impulse. Tho source of external signal 
was gyroscopic precessing system with the variable 
angle of precession (the propagation speed of 
‘gravitational radiation was measured by it). Double 
‘gyroscope, setting in motion by one electric motor, but 
with the opposite directions of rotation, was used as а 
detector. Between disks there was placed the source of 
light, impulses of which, passing through disks 
‘openings, were registered by photodiodes. Their signal 
came into differential circuit of data processing. The 
memory oscilloscope reproduced impulses of 
‘gravitational radiation. At that radiating system and 
memory oscilloscope was started up simultaneously. 
During the work process there appeared a problem of 
‘exciting of slow auto-oseillations of gyroscope-detector. 
This problem together with the low frequency of auto- 
oscillations of mechanical system led to a conclusion. 
that this research direction is not very promising. 
However, the fact of detection was proved! 


Gravitational engine of continuous action 


Ошу about nine years passed since tho appearance of 
the idea about engine up to its realization! In 1997 the 
engine was produced and tested. The engine with 
weight about 28 kg was made “weightless” on the 
‘magnetic hanger, and longitudinal draft, appearing in 
accordance with the impulse conservation law, was 
‘measured by micrometer detector of longitudinal shifts 
(sensitivity is about 50g/point). Such engine could be 
built still in the beginning of the last century... However, 
it has a secret that is a gyroscope with the variable 
radius, working in the continuous mode. 


‘The engine power is defined by the formula 


aw. sof m | dr 
Mosino" Ж. 
dr P ja 
1n June of 2000 there were made experiments with the 
model of gravitational engine, which represents a 
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gyroscope with the variable radius (see photo on the 
{st cover page). The mercury was used as rotating fluid. 
Tests were made in the Research Institute of Space 
Systems named by Krunichev. In three experiments, at 
а certain speed of rotating fluid there was fixed a 
decreasing ofthe engine weight (38,5 kg) up to 1.0-1.5 
kg (2-3%). The specific impulse of the engine was equal 
to 2.5-3.0 kg per kilowatt of electric power. Analysis 
shows, thatthe increasing of propulsion force is possible 
at optimization of design and operating modes. 


Some preliminary resume 


Inthe magazine “Foreign Literature" #1, 1967 the article 
“For hundred years forward..." by Jack Marabini was 
published. There were made some conclusions about 
prognostic work of firm Rand Corp., including the area 
of gravitational technique. Namely: 
* Development of communication facilities on 
gravitational waves in 2000; 
* Creation of spaceships with antigravity 
‘engines in 2060; 
+ Transformation of gravitational energy into 
electric one in 2100, 


In the article it was noted, that the most "fantastic" 
predictions of this firm, as a rule, come true passing 
ahead. 


According to our crude estimations, the propagation 
speed of gravitational radiation is "C" times as much 
than the velocity of light, but we know neither laws of 
attenuation and propagation of gravitational waves, nor 
laws of their reflection and refraction, nor laws of their 
interaction with the substance... The large routine work 
is expected: making of measurements and 
investigations, tabulating of obtained data, publishing 
and society familiarization of the results, their 
“popularization”. It is necessary to learn to use 
gravitational radiation and to protect oneself from its 
accidental influences, to design standards and 
dosimeters, etc., i.e. to repeat the way of radio 
engineering and nuclear physics comprehension. 


For that we need generators and receivers of 
gravitational radiation. It means that the financial 
support із necessary. And engineers are sure to bo ready 
to pay the highest price for the chance to give to the 
Mankind spaceships, systems of instanteneous 
communication with them and real perspectives for the 
very long history. 


About the author 


Conclusion 


We have already passed the long way, if not in space, 
then in time, We have made: 
» Gravitational engines of continuous action with 
the specific impulse about 2.5 kg/kWt [11]; 
+ Transformers of gravitational energy into 
thermal and electrical ones [12]; 
» Communication system based on gravitational 
waves [13], 
* Receivers of gravitational (microlepton) 
radiation of biological and mineral objects [5]; 
< Devices for control of "laboratory time” flow 
(time machine) [14] 


‘The main goals of the authors were to attract readers! 
attention to the problems, which demand an urgent 
solution. Some questions were decided, and even 
seemed to be clear. It also seems to be clear what to do 
further. And what do you think about it? 
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Experimental Research 
on Gravitational Propulsion 
System 


Editor's: It isa review of the article by М А. Menchikov, 
tho Director of Research Institute of Space Systems, 
named by Krunichov, Russia. The article was published 
in’Polyet” magazine # 10,2001, р.38-39, Russia. It 
scrutinizes the matters on development of propulsion 
systems based on the unconventional approach to the 
problem of gravity, Lo. gravitational engines. It also cites 
the results of the gravitational engine model research 
‘made by moans of the experimental facility, created in 
the Khrunichev Research Institute of Space Systems. 


The device, transforming rotary motion into 
unidirectional motion, looks like S.M. Poliakov's one. It 
also operates with rotation of liquid, which causes the 
propulsive force. Truly speaking, Poliakov had an 
agreement with Research Institute of Space Systems 
‘named by Khrunichev in 2001. Some funds were assigned 


nowadays. After all, stakes are very high and are 
defined by applied nature of the problem (the ability to 
create qualitatively new engines for the rocket-space 
technique), as well as by its scientific significance. 


One ofthe directions to solve the problem of the creation 
оГ gravitational propulsion systems is the realization of 
associated theoretical and experimental methods ofthe 
‘search of physical processes, leading to the antigravity 
effects appearance, which cannot be adequately 
described by existed theoretical conceptions. 
V. Shaubergor's patent, based on the postulate of 
gravitational energy radiation by “disturbed rotating 
mass" can be considered as an example of such 
practical realization. Taking into account a number of 
known experimental results, a model of gravitational 
engine and experimental system for estimation of this 
‘model parameters were made in Research Institute of 
Space Systems named by Khrunichev to provide the 
practical realization of Shauberger idea (Fig.1). It is the 
metal construction, which provides the model 
displacement in upward direction with the ability ofits 
rotation around vertical axis. 


to develop the device, however the project, into which 
Poliakov had put a lot of work, still remains unrealized. 
‘Besides, the scientist's name is not even mentioned in 
the patent. 

Scientific and technological advance opens to mankind 
more and more wide abilities to use space for the 
solution of global problems. In many respects the 
complete realization of these abilities will be defined 
bby the developement of means used for delivery of 
payloads into the space. In the XXI century the 
dominating use of reactive chemical and electrical 
propulsion systems in rocket-space technique as well 
as low application level of engines with other physical 
principles can be the factor of an “inhibitory” influence 
for the development of such techniques. It is caused by 
the fact that created rockets practically do not 
correspond to noticeably increased standards of safety, 
operating costs, costs for transport operations execution. 
and ecological influence on the environment, 


‘Thus, there becomes to be urgent the problem of 
development of alternative approaches towards the 
creation of propulsion systems, made for the rocket- 
space technique on the base of unconventional ideas 
and engineering solutions. A rather old-established idea 
of creation of gravitational engine should be concerned 
аз one of such ideas. It is based on the unconventional 
approach to the problem of gravity. Nowadays many 
countries take part in solution of the gravitational 
problem, namely Russia, USA, Japan, etc., and if till 
recently only some scientists and inventors showed the 
Interest to this problem, then now it arouses interest of 
research-and-production majors. Unfortunately, now it. 
is not possible to speak about sufficient theoretical or 
practical development ofthis idea. However, the interest. 
is so considerable, that practically separate experiments 
(on this subject were made earlier and they are still made 


вол 
Schematic circuit of the experimental system 


Later, to increase the system sensitivity it was improved 
and the block system of suspension was replaced by 
the lever frame. 


‘Turning angle of the stand frame, where the model of 
gravitational engine is suspended, depends on the 
following: weight and geometry characteristics of the 
frame; weight characteristics of the engine (of 
counterweight); engine propulsion and frictional forces 
in bearings. Laser indicator of frame turning angle and 
vertical ruler let increase the gauge of lifting height of 
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the gravitational engine model proportionally to the arm 
of light beam. 


On using this system there was made a wide cycle of 
tests, which qualitatively confirmed the presence of 
propulsion force. Tests were recorded by video. The 
analysis of experimental resulte shows, that acting time 
of propulsion was about 12 at each switching. During 
repeated switching of the gravitational engine model 
in different conditions itis able to create the propulsion, 
the value of which at 40...50 s of operation can be about 
3 standard units of propulsion force (1 standard unit of 
thrust is about 10gs), and while using the powerful 
electromotor it can be about 80 standard units of 
propulsion at the intervals up to 4 s. 


Research Institute of Space Systems named by 
Khrunichev, works on automation of experimental 


researches and on development of laboratory resources 
for factor analysis of appearance of the propulsion vector 
with the usage of the described model of gravitational 
engine. 


Patent 


‘The patent was published in the Bulletin of Patent 
Information in 2001. 

(11) 20946 

(61) 7F 16 H 27/00 

(21) 2001121237/20 

(24) 01.08.2001 


Editorial: VA. Menchikov together with А.Е Akimov, 
A.A. Kachegan and VA. Svetlichnyi have got this patent. 
Dr. Spartak M. Poliakov, being the author of the principle, 
Ив not mentioned at all in the patent. 


® 


NEWS REVIEW 


Boeing Tries to Defy Gravity 


According to Jane's Defence Weekly (UK), 
http://wwwjanes.com, Boeing, the world's largest 
aircraft manufacturer, has admitted it is working on 
experimental antigravity projects. Those projects are 
able to overturn a century of conventional aerospace 
propulsion technology and alter the entire aerospace 
business. Boeing uses researchers by Yevgeny 
Podidetnov, who claims to have developed a device, 
which can shield objects from the Earth's gravity. Many 
conventional scientists, who have not been able to 
reproduce Dr Podkletnov's results, view his project, 
named «GRASP» (Gravity Research for Advanced Space 
Propulsion) with suspicion. 


Dr Podkletnov claims to have countered the effects of 
gravity in an experiment at the Tampere University of 
‘Technology in Finland in 1992. The scientist says he 
found that objects above a superconducting ceramic 
disc rotating over powerful electromagnots lost weight. 

The researches have shown that the reduction in gravity 
was small, about 2%, but the implications - for example, 

in terms of cutting the energy needed for a plane to 
fly - were immense. 


His devise, named “impulse gravity generator” is 
capable to produce a beam of "gravity-like" energy that 
can exert an instantaneous force of 1,000g on any 
object - enough, in principle, to vaporize it, especially 
if the object is moving at high speed. Laboratory 
installation has already demonstrated the 4in (10cm) 
wide beam's ability to repel objects a kilometer away 
and that it exhibits negligible power loss at distances 
of up to 200km. 


Applications of the device can include space launch 
systems, artificial gravity on spacecraft, aircraft 


propulsion and “fuel-less" electricity generation (“free 
energy"). However, observers say that Podkletnov's 
device could be engineered into a radical new weapon, 
for example, adapted for use as an anti-satellite weapon 
ог a ballistic missile shield, 


Documents, obtained by reliable sources, show that 
Boeing is taking Dr Podidetnov's research seriously. It 
is also possible, Boeing admits, that “classified 
activities in gravity modification may exist". The paper 
points out that Podkletnov is strongly antimilitary and 
will only provide assistance if the research is cartied 
ош in the "white world" of open development. 


Boeing is the latest in a series of high-profile institutions. 
trying to replicate Dr Podkletnov's experiment. The 
military wing of the UK hi-tech group ВАЕ Systems is 
working on an anti-gravity programme, dubbed Project 
Greenglow. The US space agency, Nasa, is also 
attempting to reproduce Dr Podklotnov's findings, but 
a preliminary report indicates the effect does not exist. 


2 Spinning, superconducting ceramie ing 
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Beamship Technology: 


a Re-working of Early 20th century Discoveries 


Russell Anderson. 


Applied Electrogravitice 377 Avon Rd., Ste. D-119 
‘Devon, PA 19333 russanderson3@Rotmail.oom 
44255-1072 


‘Some Basic Background 


The concept of an electric aero-spacecraft with no 
‘moving parts was initiated by the Yugoslavian electrical 
wizard Nikola Tesla, who Ш the entire world 100 years 
ago, at the turn of another century, with his 
revolutionary AC electric current. In 1916-17, Dr. Francis 
Niepher performed meticulous mass-deflection 
‘experiments under rigorous scientific conditions with 
lead spheres suspended by wires with shielded and 
unshielded containers. An accounting of this important 
series of experiments is in TRANSACTIONS OF THE 
ACADEMY OF SCIENCE OF ST. LOUIS VOL.23, 1916 
and 1917. Related article is in THE ELECTRICAL 
EXPERIMENTER, March 1918. 


Before 1905, George S. Piggot was routinely 
suspending small silver balls to water globules, corks, 
wood, using the electrostatic field from a specially 
designed Wimshurst machine in a glass container under 
several atmospheres of pressure to raise the current. 
level. Output voltage was typically SOOKV. The field was 
propagated by a charged sphere. A small curved 
conducting plate on the floor acted as a ground. He 
‘observed unusual patterns of blue dots with filaments 
over the suspended objects, sometimes with an 
anomalous 1/2 cm “dark band" on the suspended 
objects. Pigot states, “It is my firm conviction that that. 
somewhere on the outer confines of our planet there 
‘exists a similar contracting belt thru which naught but 
the gravitational vibrations of the sun penetrate, and 
‘these vibrations absolutely annihilate or absorb all other 
loss powerful ones". If the force was Coulombic in 
nature, objects would be first attracted, and then 
strongly repelled by the charged metal sphere. After 
the objects were suspended, Piggot found he could 
remove the conducting ground plate, and the objects 
still floated, suspended. The phenomenon of levitation 
was accompanied by "luminous halos”. 


In 1925-27, Albert Einstein released his scientific 
“gem”, bis "zur Einbeitlichten Feldtherie", or the Unified 
Field Theory for Gravitation and Electricity, tothe press 
and the scientific community. It combines electricity, 
‘magnetism, and gravitation into a single mathematical 
‘expression, showing how High-Veltage/Low Current 
electricity (Electrogravity) -and conversely Low- 
Voltage/High-current (magnetogravity) “acceleration- 
fields" (G-field) could be produced using then-available 


relatively LOW-technology. Indeed, a very simple 
technology. The unifying field is the electrical field 
(because it can produce gravitation and repulsion fields, 
ав well as magnetism). His Crowning work was 
released with much press write-ups and fanfare, then 
it was quickly forgotten as if the scientific community 
and the world had suffered some kind of collective 


All ofthe readers ofthis magazine need no introduction 
to the pioneering work of American Scientist Thomas 
‘Townsend Brown, who was playing around with an X- 
тау tube around the same year as Einstein's Unified 
Field Theory was released. He filed his first patent for 
this newly and accidentally discovered 
"eloctrogravitational-effoct" which causes motion in a 
high-voltage condensor or capacitor configuration. He 
was only 17 at that time. The discovery that high- 
voltage/low amperage electrostatic potentials applied 
toan object causes motion in the direction ofthe positive 
pole, and electrical charges naturally move to the 
OUTER surface of an enclosed charge-conductor, held 
‘strong prospects for what Brown would later name the 
"space-car", and wrote an article “HOW I CONTROL. 
GRAVITATION". His pioneering work, and 
demonstration of devices in Hawaii during World War 
П, drew attention from the department of Naval 
Intelligence. He was invited to work on "Project- 
Rainbow" (the Philadelphia Experiment for 
Electromagnetic Stealth) because of his pioneering work 
оп what was starting to be understood very covertly 
as a true WARP DRIVE. Experiments with certain new 
and classified arc-welding apparatus at the 
Philadelphia Navy Yards to weld armor-plate for 
battleships was (by use of banks of primitive but 
powerful avalanche-discharge capacitors) producing 
anomalous and unexplained effects, such as 
disappearing tools and other apparatus in the heavily 
shielded welding chamber. These strange effects were 
accompanied by a strange “blackout -zone" which, like 
Piggot's early work, was not optical in nature. TT 
Brown's devices in his AH Bahnson Labs home movies 
lift more than their own weight and move inside vacuum. 
‘chambers in these films. TT Brown later founded NICAP 
in 1956, which became the most respected UFO data 
gathering and hard scientific organization in the world, 
besides the US department of Naval Intelligence itself, 
апа the Foreign Technology Division at Wright Patterson 
‘Air Force base in Ohio. 
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Му background and work 


I primarily have a background and degree in computer 
programming, electronics, most fields of science, Flying 
Saucer Technology research (almost 30 years worth), 
Radio/Control fixed and rotary-wing aircraft since 1972. 
1 have been experimenting and working with high- 
energy and electrogravitic devices and systems since 
1987. I built my first small High-Voltage generators 
starting around this time. I built kits from Information. 
unlimited and elsewhere, 


Inlate January 1990 built my first working 2-foot fying 
discs, which were a direct replication of Thomas 
‘Townsend Brown's most important representation of his 
electrogravity-propelled scale-model vehicular concept, 
from US Patent #2,949,550. In January 1992, I built a 
120KV high-voltage/low-current electrostatic generator 
from an Information Unlimited kit, primarily for force- 
field propulsion research. 


In June 1999, I built a tower and rotor apparatus to 
complete the experiment, and I powered it with the 
output from a 100KV generator I built from an 
Information Unlimited Kit. The results were spectacular, 
and taught mo a great deal about what was involved in. 
producing and maximizing the Biefeld-Brown Electro- 
gravitational effect. I suspected from my research, and 
my experiments, that the basic effect was not due to 
current-flow and resulting ion-wind. When there was 
current-flow, the effect is attenuated, power 
consumption goes up, and thrust goes DOWN. In late 
June of 2000, I presented this working TT Brown 
Eloctrokinetic Apparatus with larger 1-metor discs at 
the 2nd Antigravity Conference in Reno, NV, hosted by 
Jim Cox. A VHS videotape of this working and 
spectacular presentation at the first part of the 
conference is available from 
www.soundphotosynthesis.com 


Now that I had mastered producing horizontal thrust, 
vertical thrust, or antigravity, was the next goal. About 
this same time, there was buzz all over the Internet 
about claims of two or three individuale who sounded 
credible at the time who had successfully replicated 
the many multi-layered "gravity-warp capacitor" or 
“electric rocket”. Oddly, these claims could not be 
verified, and the individuals making the claims 
disappeared back into the woodwork. Such actions are 
bizarre and hinder the progress of true science, which 
is undergoing a shift in paradigms right now, if not a 
change in dogma. 


1 spent months die-cutting hundreds to thousands of 
tinfoil and aluminum-foil cireular-notched conductor 
plates and wax paper and mylar rings. I did some initial 
testing with a Tin and wax-paper 400-layer gravity 
warp-capacitor heap, according to plans had acquired 
from H & A Industries in 1992, and what was on Bill 
Beatty's amateur science site. No one else has come 
forward with positive results on this tedious and time- 
consuming device. So much work for во little effect! And, 


if you short out the stack with too much power, you 
must tediously and laboriously search thru hundreds of 
layers to find the dielectric layers with the telltale 
carbonized holes. The Electric rocket has been recently 
successfully replicated and tested in hard vacuum and 
patented recently by Hector Serrano. The Serrano effect 
is identical to the so-called Biefeld-Brown 
Eloctrogravitational effect. They are one in the same 
thing. I may dust off my completed 400-layer grav-cap, 
but [hardly find it worth the time and effort, because of 
my recent work starting in early October 2001. 


‘The Lifter and The Evolution to Beamship Model 
Flying Craft. 


Although Thad attempted a few small "Hagen" patent- 
type antigravity (VTOL) models in the early 90s, [found 
their performance poor at best and their power 
consumption high. In late summer, 2001, someone, I 
forget who, on the JLN's lab list of researchers and 
anomalous science-experiment and technology 
enthusiasts ran across a website owned by 
"Iransdimensional Technologies, of Huntsville, Alabama 
(famous for NASA research facilities, the late Dr. Rolf 
Schaffranke, author of the important ETHER 
‘TECHNOLOGY, under the pseudonym “Rho Sigma”, and 
Dr. Tom Bearden) had produced a hovering device. From 
my previous work, I recognized it immediately as TT 
Brown's Electrokinetic Apparatus that I had 
successfully replicated and demonstrated before a live 
audience years earlier. I noticed the capacitors were 
made from Aluminum FOIL, not the thin-but-heavy 
“Aluminum sheet stock from Home Depot that Thad been 
using for years, (I had assumed that to make my 3-foot 
discs hover and ascend vertically, I would have to use 
voltages in the hundreds of kilovolt range, and generate 
high x-ray, UV, and possibly gamma-ray emissions as a 
by-product, in other words, a typical lying saucer with 
all the associated radiological effects that have been 
documented for over half a century) so they could lift 
their own weight. The result matches almost exactly 
the simplest graphical representations of TT Brown's 
patent from 1960, and De Seversky's Ionocraft patent 
from 1964, which was a thin foil cathode plate with a 
thin anode wire separated from the cathode by stand. 
off insulator posts. I was eager to reproduce these 
devices (I don't know how I overlooked this simple 
solution, it was all sitting in those old 1960s Brown and 
De Seversky patents I have studied for 15 years 
previously) and many people around the world, 
especially the webmaster of the JLN Lab's site French 
researcher Jean-Louis Naudin, who began replicating 
many different types of larger and more sophisticated 
devices, some of which resembled model spacecraft, 
and began amassing tables of very useful data, that 
researchers could use as basic guidelines to follow. I 
replicated the first hovering device, the “Lifter” (so. 
called by Transdimensional Technologies) as a 14001 
triangle, with 2-inch foil cathode and #42 enameled 
copper magnet wire. To energize it Lused а commercial 
power supply from Gamma High-Voltage Research that 
Thad acquired from Ebay some years ago. It was perfect 
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for antigravity research, having full metering, and 
variable voltage from 0 to 40KV, and current limiting 
from Oto 1.5 milli Amperes of current. The heavy 1-metor. 
discs of the Electrokinetic Apparatus were too heavy 
and the rotor-friction to great for this low-powered 
device (60 Watts, maximum), but for the lifter, it proved 
ideal 


My first “Lifter” antigravity device worked, but its 
performance was less than ideal. It had to be stripped 
ofits lower balsa-wood frame and some of its foil before 
it would degravitate (counterbary), and it “maxed-out” 
the current-limited power supply at 33KV 1 1.5mA, fora 
stable hover (actually this is an upward flight 
configuration, because the device is tethered to the lab 
table with 2 sewing threads), That is 49 Watts. The 
concept of a hovering TT Brown Electrokinetic 
Apparatus had been proven to my satisfaction, however, 
and 1 initiated more research into past works and 
patents to raise efficiency to workable levels. The 
performance was slightly better than my early 1990s 
"wire-grid" type devices. I found this slightly 
encouraging. 


After a couple months reading and research (why ro- 
invent the wheel, its all been done before), I started to 
replicate larger models in February and March 2002, 
but kept coming up against a size-barrier with the Multi- 
cellular (grid) approach that many researchers had 
assumed would raise thrust, and efficiency. This 
approach obviously did neither, as no one seemed to 
be able to produce hovering devices above a certain 
size, the current consumed (adding to total wattage 
consumed) was prohibitive with the low-powered (still 
high-voltage, low-current) devices that most of the 
‘mostly amateur researchers were using. Researchers 
around the world started to replicate different versions 
ofthe basic lifter 1 (an 6 to 12-inch equilateral triangle). 
‘The lifters are always tethered to the testing surface 
with 3 strings to keep them from going dangerously 
unstable and possibly short-circuit when they reach the 
limit of the umbilical supplying power to the device. 


From my previous Biefeld-Brown effect replications 
years earlier, and from carefully reading Brown's EK 
Apparatus patent, I knew that increasing the diameter 
of the wire would reduce leakage current created by 
coronal discharge, mostly coming from the forward 
electrode, which in the 2 and 2-foot saucers consisted 
of an are of copper tubing in the front quadrant of the 
saucer or disc. Corona robs power (amperage) from the 
disc that otherwise would be used to “propel” the dise. 
Increasing the diameter of the copper tubing, as per 
Brown's patent if the effect was due primarily to ion- 
wind, mote current and current flow between the 
electrodes would be desired to effect more air 
‘movement, But this is not what I saw in the saucers. 
‘There was apparently another, far more powerful but 
subtle force effecting silent propulsion of the saucers 
that had nothing to do with charge-transfer and ion- 
momentum. 


In February ofthis year, undertook an effort to replicate 
and improve performance and reduce power 
consumption of tho lifter device, based on data from. 
my electrogravitic work of years past. I started by using 
thicker diameter enameled copper magnet wire, #35 
to #30 diameters. I first built a 1-foot equilateral 
triangular basic "Liftor-1*, weighing only 3.5 grams. On 
March 16th, [built a lifter with the thicker #35 enameled 
copper wire. 


Imade the three sides 1-foot long and exactly 2-inches 
high. After experimentation, I found the optimum spark 
gap for my High-Voltage power supply (Gamma High 
Voltage Research 40KV with current limiting to 1.5mA). 
‘The small silver-colored device leapt off the test table 
and pulled violently against its anchor strings to a 
distance of about a foot. This seemed like a great deal 
of force for such low power. The largo discs of my TT 
Brown EK apparatus required a good deal higher voltage 
to initiate motion in the direction of the anode. The 
device consumed 26KV I 0.56mA DC, which calculates 
‘out to 14.56 Watts. Iwas getting more excited, because 
this was the best efficiency seen of any result yet 
posted. 


On March 19th, I tested 2 lifters glued together in a 
“diamond” shaped configuration. 


‘This 2-foot device weighed 6.0 grams, with the same 
#35 wire and a 2 and 6/8" air gap. It took 25KV to nullify 
the weight of the device, and it achieved a stable hover 
‘at 35KV 10.8mA. That is 28 Watts. This is about what I 
had initially expected, double the power for double the 
Watts. Still, this was far less overall power going into 
the device to achieve a stable hover than my first 
primitivo and radically shorn and trimmed device. After 
lift offto the extent of the anchors, I found I could reduce 
power slightly and maintain a stable hover. On march 
2214 at 3:49 pm I got the diamond lifter to achieve а 
stable hover with a 2 and 6/8" air gap at 29.5 KV I 
0.32mA. This was only 9 Watts! This was unheard-of 
efficiency. I was further encouraged to build and test 
larger hovering devices to see how large I could get 
them with my low-powered commercial power supply. 


I then built a "liter-2", which consists of three 1-foot 
triangular capacitor cells taped together It weighs 11.4 
grams. March 30th at 3:22 pm, the device achieved a 
stable hover at 28KV I 0.57mA for 19.76 Watts total 
power. The larger device was more energy efficient than 
ıa device 1/3 the size. I wanted to see how far this could 
go, so I added three more lifter cells to make a 6-cell 
device, 3 feet on each of its three sides. I was eager to 
‘check the performance of this fairly large device. This 
was the diameter of my horizontally propelled TT Brown 
Discs. 


This device weighed 21.6 grams. I kept the spark gap 
the same distance on this device. However this device 
failed to achieve counterbary (lift). It just sat on the 
test table, filling the air with the smell of ozono and 
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making a sizzling sound (corona noise). 1 noticed that 
the current maxed-out on the power supply at a fairly 
low voltage and would not go any higher. 


Iconcluded in my disappointment that all that wire from 
all the interconnections to the cells was causing corona 
leakage and robbing current, which otherwise would. 
bo used by tho dovico for propulsion. 


The idea then hit me that perhaps I could make a device 
with the same outer diameter as the 3-foot device, but 
have greater efficiency because of a much shorter length 
of wire. I built basically a 3-foot (1-meter) version ofthe 
first 14001 device. This device weighed 16 grams. It 
lifted off the table with amazing force and hovered 
stably with 182A 30KV which is 15.6 Watts. Not only 
had I achieved a larger-size device, but far better power 
efficiency for a much larger and heavier device. I was 
overjoyed! Isaw that I had a great deal of lifting force 
to spare, Thad not even come near the limit of my power 
supply. 1 added extra bracing at the comers and extra 
balsa and a triangular paper "payload -tray" in the 
center of the device, supported by three 1/16'x1/16-inch 
balsa stock. The extra bracing and payload area added 
approximately 2 more grams. With a 5 gram payload, 
the device consumed 39.9 KV 10.99mA, for total power 
consumption of 39.5 Watts. 1 was really encouraged at 
that point, because I knew that these results were 
unheard-of, in terms of energy efficiency. I had solved 
the problem of decreasing efficiency by dispensing with 
а “grid-based” device. Increasing the area of the 
capacitor plate was one of the factors that increased 
performance and efficiency, lessening the input power 
requirements with increasing size. Now the Biefeld- 
Brown effect could be properly studied, now that most 
of the ion-flux had been eliminated, resulting 
conservation of energy by the device, and resulting in 
greatly increased propulsive force. 


Since I now knew the limit of payload for the device at 
the power level I was using, I added a balsa framework 
that approximated a central cabin area, and three small 
styrofoam spheres on tho center of the straight sides 
on short lengths of balsa. The device no longer looked 
like a test device, but now looked like a scale model 
spacecraft. I remembered the Edouard "Billy" Meier 
UFO contact case, and knew that all his original 
photographs and movie footage of extraterrestrial 
spaceships the extraterrestrials themselves called 
"beamships" (there are several styles and variations, 
all with different specific functions and capabilities, 
some manned, some remote-contzolled “telemeter 
discs" that had a tri-hemispherical undercarriage that 
Iknew from past research were propulsion condensors) 
and that the original un-tampered photos all passed 
rigorous analysis using the latest and most 
sophisticated computer and other equipment, case 
detractors not withstanding. Also the spiritual 
messages of these genetic brothers of Man and their 
accounting of humankind’s history and origins from far 
across space rang true and struck a chord with me. 


1 decided to name this new 1-meter model spacecraft 
Beamship Variation 1. Tho three sides of the device 
performed the same function on this device that the 
three spherical or hemispherical capacitors often seen 
on the underside of full-size “beamships” (Daylight 
disc-type UFOs), which illustrates a similar if not 
identical propulsion methodology to full-size 3 to 7 meter 
and larger "off-Earth-built" aero-spacecraft. Clearly the 
propulsion methodologies were exactly the samo in the 
model as in the full-size fight device. 


immediately built a 4-foot diameter model with a full 
cabin framework and internal payload area and 
achieved even greater performance and efficiency. Iwas 
ecstatic. This 4-foot device I dubbed Beamship 
Variation I. I received a suggestion from Mr. Tim Ventura 
of American Antigravity that performance could be 
increased by using small diameter stainless-steel wire. 
It seemed unlikely to me that smaller diameter wire 
would increase performance, it contradicted Brown's 
patent, and my own past research with large 
electrogravitie dises. But Stainless steel has a high 
number of free electrons in the outer valence atomic 
shells (electron orbits). 


So [obtained some #40 stainless locally and the results 
confirmed Mr. Ventura's suggestion. Corona noise was 
heard at a much higher power level, and was greatly 
attenuated in volume. Leakage current was less, and 
the two Beamships now had more thrust with less 
power input. They even carried more payload at less 
power input. Variation II weighs 21 grams and loft a 
payload of 6 grams at 40KV I mA for 40 Watts total 
power. Again, this was unheard-of efficiency. The 
anode wires sang a strange harmony as tho Beamships 
floated in the ай, stably at any altitude, from floor to 
ceiling, without any fuel or visible means of support. 
"This was very Beamship-liko. 


| thought that now since corona discharge on the anode 
‘wire was less, I could decrease the spark-gap distance 
without creating a spark (which kills lift). Thrust seemed 
initially to increase, but efficiency went down because 
there was current-flow now, and current consumption 
went way up. The supply would now max-out at 
З7КУ 1 1.5шА and would not increase because of the 
current limiting. The Beamships now were noisy, as the 
foils chattered loudly because of all the ion-wind that 
was now rushing downward along and past the foils. I 
used a concert fog machine to observe the ion-flux 
vector, and filmed it digitally with my Logitech web- 
cam, and with VHS analog video. 


Analysis of the fog -tests showed a circular vortex of 
air surrounding the anode wire that flared out into a 
downwash of air below the Beamship. I was 
disappointed, because I thought then that the thrust 
action of the device was due to simple ion-transfer. A 
useful-enough effect, but of questionable use in the 
vacuum of space without an ionizing medium, 
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Boamship Variation Ш 


1reasoned Thad just about enough power in the supply 
to build and fly a 6-foot (2-meters) Beamship. Since the 
balsa camo in 3-foot lengths, this was simple. As with 
all the lifter devices and the more evolved and efficient 
Beamship-series model aircraft, construction 
techniques are extremely simple and require little skill 
to assemble. Weight of tho Beamship Variation III is 
42 grams, with 6-feet of length on its 3 sides. Height of 
the foils was still 2. Full frame and cabin, with Searl 

IGV"-type landing legs, to support the weight of this 
heavy and very large device. I set the spark gap at 2 
and 1/2 inches. At 12:15pm EDT, May 12th, 2002 the 
Boamship was weightless at 32KV with current maxed- 
ош at 1.5mA. 


‘The device barely lifted off, and “hopped”, across the 
floor once or twice at full power. It had the same loud 
rattling of the foils due to the terrific downwash of 
electrified air. I needed to raise the power level. 1 
increased the distance of the spark gap to 2 and 3/4 
Now the Beamship took off straight up with power to 
spare, as if it was one of the smaller craft. Beamship 
Variation II is weightless at ЗОКУ 10.85mA (25.5 Watts), 
and airborne into a stable hover at 35KV11,35mA. That 
is only 47.26 Watts. It can carry a payload of § grams, or 
5 grams worth of additional framework and structure, 
to the limit of the power supply, which is 60 Watts 
(доку I 15m). 


‘The 42-gram, six-foot model aero-spacecraft only 
consumes 47.25 Watts at hover, but my firet small and 
trimmed device ate up 49 Watts! Clearly, using the 
single-cell Beamship methodology had a huge 
advantage over the "multi-cellular" design that other 
researchers had built and tested, seemingly reaching 
ап impasse in terms of size and efficiency, which my 
large single-cell Beamship technique had seemingly 
solved. In early April my 1-metor Beamship, weighing 
22 grams including Sram payload, consumed 
396 Watts. So the 42-gram, 6-foot Beamship used only 
7.65 Watts more total input power at stable hover that. 
the i-moter Beamship. Power-to-weight ratio for the 
2-moter Beamship V. Ш works out to 1.125 Watts to lift 
1 gram stably of scale model electric spacecraft. With 
little to no ion wind, the Beamship had plenty of upward 
force and achieved stable counterbary at greater 
efficiency than I had ever heard or read about. Also, 1 
was not aware of any devices in scientific history that. 
has achieved this type of counterbary for this little input. 
power and this colossal size. I performed additional fog- 
tests with two red semiconductor-emitted laser beams 
in the plane of one side of the device, one above the 
wire, one below the foil. The Beamship without all the 
ion-wind was nearly silent again, except for "singing" 
and softly "thrumming" anode wires. These laser-beam. 
tests further confirmed the marked absence ofion-wind 
with a larger spark gap. 


‘At 1.125 Watts-per gram at S7KV I 14mA (78.8 Watts) 
would lift 89.775 grams worth of electric spacecraft. So 


not only is the larger size in a single cell far more efficient 
that the “grid” design, in thrust and power 
consumption, but the reduction in current from 
increasing the spark gap raised power level to the 
device, while dropping power consumption of the 
device. My initial suspicion of ion-wind producing most 
ofthe thrust in the Biefeld-Brown effect had been dis- 
proven also because of the great weight of the device. 1 
never would have discovered this important fact if1 had 
stayed with smaller devices, trying to raise their 
efficiency. And I never would have discovered the 
efficacy of the Biefeld-Brown effect ИП had stayed with 
the multi-cellular “lifter” methodology. One of the 
factors that raises the level of propulsive force (if 
“propulsion” is the right word) is increasing the area of 
the plate, according to TT Brown's patents. So the larger 
size single-cell capacitor's ability to reduce power 
consumption and effect greater propulsive force and 
upward acceleration, was easily explained by the 
Biefeld-Brown Effect. Brown had been vindicated. My 
gut feeling had seemingly been confirmed: this was our 
first warp-drive (reaction-less drive). 


My experiments had yielded greater efficiency, and 
greater size and weight of VTOL hovering models than 
апу that Ihad ever heard or read about. I still am having 
difficulty taking in these facts; and it is very awe- 
inspiring to see such a large device de-gravitate and 
hover stably at any altitude, from floor to ceiling. 


Next forme is a higher-powered supply (60KV), moving 
up to a three-meter Beamship Variation IV, 
improvements to the cathode such as a thin, 
‘symmetrical ашо! shape, as Brown suggests in his 
Patents, tungsten wire, and then carbon-wire for the 
‘anode, and full heat-shrink coverings on the frames, 
running lights, onboard lasers, onboard digital/ 
proportional Radio/Control, and now that we know the 
power requirements, and have a good handle on 
efficiency, onboard power generation. I have already 
begun designing with my associates our own custom- 
‘made outboard and inboard battery-powered power 
‘supplies, and finally will cut the power umbilical to the 
‘model electric spacecraft permanently, and Beamship 
technology advances further. Ifthe on/off duty cycle is 
pulsed at a low frequency, power input can be reduced 
by two-thirds, at least. Experiments conducted by Jean- 
Louis Naudin last fall (2001) confirm this phenomenon, 
‘suggested by Brown and De Seversky in thelr patents. 
Clearly, onboard power can easily be effected, using 
modern miniaturization and circuitry. Pitch and roll 
vector control can be achieved by electrically isolating 
the anode wires on the three sides of the ship, and 
varying pulses to these three wires. Yaw control can be 
achieved by simply installing a horizontal-double sided 
capacitor inside the ship near one corner. Simple full 4- 
channel fight control is thus achieved. 


‘The Beamship series aircraft are fascinating research 
and entertainment devices (see cover page), and are 
the vanguard of a whole new generation of radio/ 
controlled antigravity model aircraft with no moving 
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parts and dead silent propulsion, But they are more than The 21st century has begun in earnest! 
that. The Beamships, if allowed, could probably rise 

up at any speed thru the atmosphere, right up tonear- — Beamship series aircraft are available for sale for 
Earth-orbit, and probably keep on going out into research and hobby/entertainment use right now 
limitless space. No need to achieve ballistic escape through the American Antigravity website: 
velocities of miles-per-second. This is non-ballistic — wwwamericanantigravity.com. Look for the Applied 
flight. They even have a certain amount of wind — Electrogravitics antigravity technology website late 
resistance outdoors and indoors because the electrical spring, 2002. You can contact me, Russell Anderson 
field causes air to flow AROUND the model flying craft, for details on pricing, and new and improved variations, 
not into it. This is such a safer, environmentally cleaner, апа power supplies for outboard and onboard drive, 
vibration and nearly silent and more pleasant method which are currently in design stages. 

of aero- space travel than carrying tons of explosive 

reaction mass, which can and does explode. No more 
use of heat energy to effect transportation. 


Editor's note: More ideas on development of TT. Brown's 
patents are on our web site: http://www faraday.ru. 
Road about T-capacitor! 


Data Table 1 
Antigravity Weight | Wiretype |Voltage/current | Total | Payload | Payload/power 
device of device Watts 
14000 “Flyer-1" [3.2 оташе |#42enamelea|33kV115ma | 49 | None 
copper 
14o0t “lifter 35grms [#35 enameled | 26KV 10.56mA | 1456| None 
copper 
2400: “diamond- [6.0 grams |#35 enameled | 29.5KV 10.32mA | 9 | None 
lite copper 
2-foot, 3-cell 114grams | #35 enameled | 38KV 1057mA | 1976| None 
“utter2 copper 
31001, single-cell | 16 grams |#35 enameled | 30KV 10.52mA | 156 | None 
“Beamship copper 
Variation 1" 
Beamship Variation | 18.5 grams |#25enamelea] — | 395 | Sgrame ET 
Lfully-rigged copper 10.99mA 
‘foot “Beamship |21 grams |#40stainless-| ————— | 40 | égrams чоку 
Variation I” steel IimA 
Groot “Beamship | 42 grams [#40 stainless- | 35KV11.35mA | 4725| None 
Variation Ш" steel 
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SmartPAK Oe 
invention by William Alek 


the world's first commercial all solid-state system 
that provides a "standard" platform for 
experimenters, researchers, and developers to do 
energy-related practical applications, experiments, 
and perform exploration of highly efficient 
alternate energy system. 


The theory of operation is based on the amount of energy that is required 
to magnetize and de-magnetize ferromagnetic materials utilizing a 
core/coil/magnet assembly. It has been discovered that it takes MORE 
energy to magnetize a suitable core assembly than to de-magnetize it. 
The SmartPAK system 15 designed to measure and collect the difference, 
and store the excess energy for later use. 


The SmartPAK device is controlled by a 68HC908GP32 micrcontroller 
programmed to measure input/output voltages and currents, calculate 
СОР and contains software algorithms for a complete “turn-key” power 
management system. The device features a "standard" user interface, 
which allows the user to design their own custom core/coil/magnet 
“head assemblies", and immediately test and display in real-time its’ 
performance. 


William Alek 
President and CEO of INTALEK, INC 
3506-43rd. Place Correspondence Address: POBox 37, 
Highland, Indiana 46322-3129 ES 199024, Russia 


e-mail: wsalek@intalek.com netfaraday.ru, www faraday ru 


Commercial Antigravity 
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Introduction 


Let me begin by posing a simple question that I would 
like the reader to keep in mind throughout this article: 
How far away is commercial antigravity? I'm not talking 
about a laboratory experiment where a giant magnet is 
used to levitate a frog, or secret UFO experiments that. 
the government isn't sharing with the business world, 
but areal, viable antigravity solution to what I consider 
to be the most pressing issue facing tho world today — 
transportation. 


Who can answer а question like that? How far away is 
commercial antigravity? The author has read numerous 
scientific texts on the subject, and is familiar enough 
with contemporary theories of gravity, antigravity, and 
electromagnetism to suggest that most scientists 
believe that commercial antigravity is at least 100 years 
away from existence. But the author believes that most 
scientists are wrong. 


Defining terms 


Any article about antigravity would not be complete 
without properly defining the terms to be used. In this. 
article, antigravity is not used in the strict sense of the 
word. The author's intent is to discuss a method of 
propulsion, which for all intents and purposes can be 
considered antigravity, and may include antigravity — 
but also may include several other forms of similar 
‘propulsion. The reasoning behind this is that experience 
has shown that the majority of people in the world don't 
care how something works - they care what it сап do 
for them. This article is about the effect of Antigravity = 
not the cause, 


Real Antigravity would consist of an apparatus used to 
either reduce the apparent mass of an object or reduce 
the effects of gravitational attraction between the Earth 
and an object. An example of an apparatus that may in 
fact do this is the Podkletnov superconductor apparatus 
currently being tested by NASA. 


‘This Podkdetnov device essentially consists of a spinning 
superconductor that sell-levitates above a pool ofliquid. 
nitrogen and supposedly creatos a "beam" or "shaft" 
of antigravity (or reduced gravity) directly above it as it 
operates. The levitation of the superconductor itself is 
not antigravity - it is a well-known side effect of 
coramic-superconductors called the “Meissner Effect 
‘The Meissner effect is simply a side effect of the 
superconductor's interaction with the Earth's magnetic 
field, and is easily explained by physics. 


Podkletnov claims that when he worked with a team of 
researchers investigating superconductors in Russia 


around 1991, the smoke from the tobacco pipe ofa fellow 
researcher began to climb steeply in а column directly 
above the superconductor. The researchers began to 
think that they were on to something, and Podkletnov 
‘subsequently performed several follow-up experiments 
that led him to the conclusion that the levitating 
superconductor produced a shielding effect between 
tho Earth and anything positioned directly above the 
superconductor. He reasoned that gravitational 
shielding would provide a "column" of reduced gravity 
above the superconductor that should extend up and 
away from the Earth indefinitely. Podkletnov calculated 
that with a rapidly spinning levitating superconductor 
he had achieved a 2% loss in weight for anything directly 
‘over the superconductor, 


Podkletnov's research is interesting and compelling, and 
it would fall into the category of “real” antigravity — 
but Tam writing about Podilentov's type of research as 
well as enormous amount of research and theory 
available on electromagnetic propulsion systems. These 
‘can be considered “effective” antigravity. 


‘The Harrier jet fighter can swivel its engine exhaust- 
nossels to create vertical lift, which resembles 
antigravity in that it is VTOL takeoff. However, the 
Harrier does not use effective antigravity because it has 
all of the functionality and side effects of an aircraft. A 
helium blimp would be a closer example to “effective” 
antigravity, but it too is not ~ because it works on basic 
aerodynamic principles. 


Aerodynamics is not effectively antigravity — 
aerodynamics is instead expensive, difficult to 
‘manufacture, prone to explosive failure, and highly 
unreliable. This is not to suggest that a jot aircraft is 
unreliable, because it has a variety of backup systems, 
but that the technology itself is unreliable in that a jet 
is adversely effected by the medium that it uses to 
propel itself. Air pressure, humidity, temperature, and 
strong winds all cause a degree of unreliability. In 
addition, turbine engines stretch the limit of what 
‘mechanical engineering can achieve - which is why 
they are prone to break if even something as small as a 
bird gets sucked in during fight, 


Antigravity is not about moving the air around — it is 
about a medium-agnostic means of air transportation 
that produces vertical and/or directional lift without 
relying on air-pressure like a wing or blimp. Antigravity 
is an electromagnetic or electrogravitic system for 
reducing the weight of an apparatus to allow it to lift 
more easily. Antigravity is pushing a button and having 
your vehicle take off without runways, noisy engines, 
minimum flight-speeds, propellers, or any of the other 
drawbacks that limit conventional aircraft from 
achieving popularity similar to what an automobile 
might have. 


‘The author's definition of Antigravity for the purposes 
of this article is confined to electromagnetic or 
electrogravitic devices that reduce the weight of an 
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object to enable it to take off without conventional 
thrust-producing apparatus. This definition might also 
fit many of the classical characteristics known at one 
timo as "the electric spacecraft". 


1. — Business Analysis versus Scientific Analysis 
The author disagrees with the majority of scientists as 
to when commercial antigravity will become possible 
for some very basic and obvious reasons. To begin with, 
the majority of credentialed physics-related scientists 
come from a theoretical school of thought, which tends 
to limit their world-view to only contain those things 
that are currently or potentially explained by theory. 
The author, however, comes from an experimental 
school of thought that seeks to capitalize on existing 
observational data without the rigorous need to explain 
every last detail of its functionality. The author is an 
engineer, not a scientist — and engineers don't need to 
totally understand how something works in order to 
make it better. 


This difference between the engineering point of view 
and the physicists is also different in the manner in 
which they seek out observational data. A physicist 
looks towards naturally observable data, and in the 
event that none exists they look towards current 
theories to explain potential future observations. The 
engineer is more open to ideas that are less rigorously 
tested from the perspective of scientific method, but 
are currently observed as potential solutions to real- 
world problems. 


2 Potential Technologies Overivew 
Phycists currently tend to dismiss the entire concept of 
Electrogravity, and the reasoning behind their logic is 
very sound. To begin with, Electrogravity is not 
observable in nature, In addition, many of the claims 
by those persons who submit Electrogravity and 
antigravity devices for public review are faked, 
exaggerated, or just plain wrong. 


Physicists are responsible for maintaining a working 
body of theoretical knowledge, and ifthey were to admit 
results such as Schnurer's without skeptical scrutiny it 
would undermine the very fabric of technology itself. If 
the Podekletnov results were to he accepted as fact at 
face value without rigorous prrof, imagine the amount 
of money that would be wasted in attempts to build 
enormous Antigravity vehicles based on this theory. 


Inthe middle of the spectrum lies the concept of Maglev, 
which is mentioned here only for the purpose of 
specifying that Maglev is not commercial antigravity. 
It has been mistakenly thought of as antigravity by 
many because it utilizes a magnetically levitated train 
to improve the velocity of the train and reduce transit 
time between stops. In reality, Maglev is not really a 
vehicle at all. 


The definition of a vehicle would be a device that. 
transports itself as well as its passengers and cargo 
between two points. This is why an automobile is 


considered a vehicle but an escalator or elevator is not 
— the automobile transports its entire propulsive 
apparatus to another location, but an escalator or 
elevator does not move - it merely repositions its cargo 
between points. The Maglev train is not really a vehicle 
at all — it is actually a very long electromagnetic 
armature that transports people and cargo between its 
ends at high speed. While it may serve a commercial 
need, it is not to be confused with Antigravity. 


On the opposite end of the spectrum is the author of 
this article - who has built and successfully tested over 
30 electromagnetic “Lifters” at the time of this writing. 
The Lifter is a device based on research by 
‘Transdimensional Technologies and related to research 
by Thomas Townsend Brown that demonstrates an 
antigravity effect when a High-voltage DC current 15 
applied to it. 


Currently, the exact method of propulsion for the Lifter 
is being debated. It is thought to be one of two things — 
either an effective form of “ion-wind” propulsion, or else 
a form of field-effect propulsion based on an as-yot 
unknown force. While the debate about the exact nature 
of this propulsion is important with regard to future 
research, in reality it does not change the observational 
data that demonstrate that this technology works 
perfectly, consistently, and reliably. 


Tho Lifter design was demonstrated by the author in a 
continuous mode of operation for over 7 hours straight 
on Sunday, April 21“, 2002, at the Seattle Center 
"EarthDay and Renewable Energy Exhibition". During 
this seven hour period of time, the author's Lifter 
hovered at a tethered height of 12 inches from the 
surface of the table, powered by а 30 watt load from a 
simple computer monitor. 


This article is not meant to get into the details of 
methods of antigravity, only to suggest that it already 
exists in the form of electromagnetic propulsion systems 
if nothing else. The author is confident that in time 
physicists will find а theoretical reason for why the Lifter 
operates as it does, but for the time being the fact of its 
operation overshadows the method of its operation, 


3 Market Needs 
Commercial Antigravity doesn't require a 2% loss in 
weight to operate - it will require something akin to a 
200% loss in weight. A commercial antigravity device 
will have to demonstrate exceptional performance to 
gain market acceptance, but not for the reasons that 
might immediately come to mind. 


Ono might believe that skepticism from the scientific 
community would prevent antigravity technology from. 
gaining the scientific acceptance needed to become a 
commercially accepted engineering discipline. The long 
term view, however, shows that this is not the case — 
engineering and market forces drive innovation, and 
formal science plays a supporting role in explaining and 
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quantifying the innovations that engineers have already 
commercially qualified as valid. 


The real roadblock to success for commercial antigravity 
is market acceptance. The author's demonstration of 
the Lifter technology at the Renewable Energy 
Exhibition helped him to realize that the vast majority 
of consumers have no idea what antigravity technology 
could be used for, much less what they themselves 
could use it for. The same thinking was apparent at the 
dawn of the age of personal computing, when the idea 
of having a computer in the home was a completely 
foreign concept. 


So in brief, a market doos not exist for antigravity 
technology, which is why inventors working with this 
technology have been unable to find appreciable 
support for their work. Many inventors look at this 
technology and ask, “how could the public not 
understand how valuable a technology like this is?" — 
but that isn’t the problem. The problem is that most 
innovators with an interest in antigravity are so closely 
tied to the science behind the technology that they fail 
to review and address the business needs that drive 
the market acceptance of a new technology. In other 
words, people don't buy antigravity — they buy 
solutions. People don't buy cars to simply have a car — 
they buy cars because people need transportation 
needs that they have to fulfill. People don't buy 
computers because they want to have a computer — 
they buy computers because they want to share and 
process information and communications. 


Marketing Requirements 


How will antigravity technology gain the market 
acceptance to become a commercially viable 
technology? There are a variety of ways in that 
antigravity technologies will become commercially 
viable, but only after antigravity is no longer sold as 
antigravity - it needs to be sold as a personal or 
business solution. 


‘The solutions that antigravity technologies are best 
prepared to provide at the moment are in the realm of 
transportation technology. This includes moving people 
and cargo to destinations in a similar manner to 
conventional transportation technologies such as 
aircraft or automobiles, 


With regard to providing transportation solutions, 
antigravity has the ability to incorporate the best 
features of both contemporary automotive and 
aerospace technologies into a single technology that. 
will serve point-to-point transportation needs better. 
than either of the two aforementioned technologies 
could by itself 


For a moment, assume that a person wants to travel 
from Los Angeles to New York in a short period of time. 
Currently, the most convenient method of transportation 
to accomplish this would requite the person to take an 
automobile to the airport, and from there take an aircraft 
from the Los Angeles airport to the New York airport. 


After departing at the New York airport, the passenger 
‘must then take another vehicle to their intended 
destination, 


Commercial antigravity technology could serve a dual- 
purpose short and long-range transportation role, taking 
on the aspects of both ground transport as well as air 
transport. 


Product Delivery Requirements 


In order to deliver commercial antigravity as a viable 
solution to business needs, a variety of work will need 
to be completed on the various component systems of 
this technology to turn it from what is currently a “proof 
of concept" into a commercial reality. 


Let us assume for a moment that we have developed a 
working device based on Antigravity or some method 
of Field-Effoct Propulsion. While this is the critical 
stopping stone to success, this is by no means the end 
al be all of the development cycle. 


‘To begin with, the technology must be perfected to the 
Point ofbeing both economical and reliable. As it stands 
now, the market already has technologies in place that 
fulfill some or all of the requirements for the technology 
that Antigravity is being developed to replace. In order 
to serve as an effective replacement for these 
technologies, antigravity technology must then 
demonstrate that it hoth costs less in terms of operation 
‘and manufacture, as well as being more reliable than 
conventional air-transportation solutions. 


Imention reliability in light of the recent negative media 
attention surrounding several recent commercial airline 
crashes. From a marketing perspective, air-travel 
disasters provide a great deal of negative publicity for 
the airline industry. Since the airline industry has а 
mostly successful track record of delivering passengers 
‘and cargo, people are for the most part willing to forgive 
the occasional air-disaster. However, with a new 
technology such as antigravity-based air-transport, 
there is not a long enough track record to permit public 
acceptance of air-disasters. One substantial disasterin 
the early days of antigravity could serve to forever 
damage the credibility of this new technology. 


With regard to being economical, any type of antigravity 
‘system that intends to surpass existing methods of air- 
transport must be able to do so at aless-expensive rate 
to own and operate, and must have a vehicular lifespan 
at the very least similar to conventional air-transport 
devices. This would allow the total cost of ownership 
(TCO) to be less for an antigravity vehicle than it would 
otherwise be for a conventional craft. 


‘There is one caveat to acceptance of antigravity 
technology as compared to conventional aircraft, which 
is simply that if antigravity vehicles are able to operate 
in an environment or manner that precludes 
conventional aircraft, then they should be able to gain 
‘a market niche without immediately having to surpass 
‘conventional aircraft in the area of TCO. 
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Assuming that we can develop a propulsion system that 
is both more reliable and less expensive to operate for 
the transportation of passengers and cargo, we then 
have to build up the skeleton of а vehicle compatible 
with this form of propulsion around the actual propulsion. 
system. 


For instance, a conventional aircraft has pitch, yaw, and 
several other flight controls, but for an antigravity 
vehicle there is a high likelihood that some or all ofthese 
controls will not be required, thereby changing the 
dynamic of fight associated with the craft. This will 
require new methods of pilot certification and flight- 
qualification, as well as requiring a control-philosophy 
tobe created surrounding how the craft will operate, 


use the phrase “control-philosophy" instead of simply 
"control layout" because one of my assumptions about. 
antigravity propulsion systems is that they will allow 
more flexibility in the design process for engineers to 
determine how the craft "should" fly, as opposed to an 
aircraft or helicopter, in which the components 
determining speed and handling are based primarily 
оп an interaction between the design of the craft and 
the atmosphere, 


In brief, an antigravity cargo-transport may have very 
different needs for flight than perhaps a lightweight 
passenger vehicle would, although there would also 
need to be a consistency between the control-systems 
of these devices to reduce the need for extra pilot 
training and competency testing. 


Therefore, it should be apparent from the last few 
paragraphs that not only are there several propulsion- 
system related challenges involved with developing a 
commercial antigravity device, but there are also several 
challenges in the design, training, support aspects of 
this technology that also factor into the requirements 


to be complete before a complete product can be 
delivered. 


Conclusion 


At the beginning of this treatise, I posed the simple 
question of "how far away is commercial antigravity”. 
‘The reader, I expect, probably interpreted that question 
їп terme of time, which is the usual measurement of 
questioning when new technologies will become part 
of our lives. 


However, as I have attempted to demonstrate 
throughout this article, the time component is much 
less important to the development process than is the 
distance component - that is, how far away from 
commercial antigravity we are. When I use the word 
distance, I mean specifically what tasks must be 
completed in order for antigravity to go from being a 
proof-of-concept approach to a new form of propulsion- 
system to being a completed vehicle ready for 
manufacture. 


Thave attempted not to address the legal implications 
of antigravity technology with regard to certification 
for general or specific use — my thought on this is that. 
the discussion of legal ramifications of antigravity is 
best left for another time. This is due primarily to the 
size and scope of that discussion, which is beyond what 
Tam attempting to analyze in this article. 


So, in finale, how far away from commercial antigravity 
we are depends not so much on time as on the rate at 
which we can perform the work required to provide the 
underpinnings on top of which the technology can be 
built. This seems important to me, as it underscores 
how close we appear to be to a working mothod of 
antigravity propulsion, and how we might consider 
focusing resources and goals to achieve the realization 
of this common dream that we share. 


EDITORIAL: PERPETUAL MOBILE OF 1902 


There is one more interesting example of perpetual 
mobile, which was described in the collected articles 
[1]. The motor shown in Fig.1 was invented in 1902. 
The vessels b, c, d and e are mounted on a shaft a, and 
have one side f tangential to the shaft, and the other 
side radial. Compressed air is forced into each vessel 
through the valves p. It is stated that under “the action 
of the internal pressure of the vessels, and after a slight 
impulse has been given to same, in the direction of the 
arrow, the whole apparatus will begin to move and 
continue to do so without ever stopping, the velocity 
corresponding to the pressure established within the 
vessels". 


Really simple... Let's try to examine it. 
Reference 
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Editorial: Yu.N. Ivanov discovered а new unusual 
physical phenomenon that is a gravidynamic paradox. 

‘The sense of the paradox is the existence of tho situation, 

which is not forbidden by physical laws and which 
allows any man (even a child) easily hold suspended or 
carry things with 100kg or more weight by means of 
some simple device. This phenomenon is just a part of 
the significant applied topic and a demonstration of the 
possibility to cancel weight characteristics of any 
material object. Por so it is a work on the obtaining of 
the methods to eliminate aircrafts weight. 


We can use only resistant things as a support! 


Galilee-Newton's Laws are in the basis of classical 
mechanics. Thought concerned fundamental, these 
laws do not explain the main thing, Lo. the internal 
processual essence of the phenomena, described by 
them, There is another scientific line — the quantum 
mechanics, which tries to discover the essence of deep 
processes. There is no connection between these lines, 
therefore they as if exist independently. There are also 
long-time conversations about necessity to combine the 
quantum and the classical approaches. We suppose, 
that practically the combining has already happened, 
since thanks to rhythmodynamics, there appeared 
phase, frequency and velocity of light in formulae of 
classical mechanics (without these attributes the 
quantum mechanics is impossible). It was revealed, that 
phase-frequency method of late mechanics formulae 
presentation gives a real physical sense both to 
formulae themselves, and to concepts which seemed 
vague before (namely: cause of motion, force, velocity, 
inertiality, gravitation). In this sense, the upcoming 
rhythmodynamics fills up the gap between the main 
physical lines and draws them together. But let's 
change the vector, since the subject of the given article 
is to concern cases in which the third Newton law is 
not directly valid. 


‘Newton formulated the third law in the following way: 


‘Action always has equal and opposite interaction, in 
other words, actions of two bodies on each other are 
‘equal and directed in opposite sides”. 


‘This law represents the fact that one-way action of one 
body to another cannot exist in nature, but there is only 
an interaction between them, i.e. there is no action 
without reaction [1] 


We must note, that the third Newton law is valid only 
for systems with 100% feedback, appeared in the 
interaction period. For example, during the magnet 
{influence on the iron object it is revealed, that this object 
also starts to influence upon the magnet, i.e. to attract 
it with the same force. It happens because in the period 
‘of action of magnetic field the iron object itself becomes. 
the source of magnetic field (Fig.1). Here the magnetic 
field, as an especial environmental condition, acts as а 
‘mediator, i.e. exists by itself in the interval between 
object and magnet 


Interaction of magnet and metal body M. Here the action is equal 


It is considered to bo that magnetic field, created by 
electric current, spreads with the velocity of light. If 
current impulse is short, then the magnetic field spreads 
independently fromthe conductor and no matter if there 
is current in the conductor at present, or not. If the 
distance up to the object is big, then the magnetic field 
remains between source and object for some time, and 
has no influence upon the object. In this sense the 
portion of magnetic field, placed on the path between 
source and body, can be considered as moving 
independent "entity", +0. the space by means of itself 
carries its changed state (magnetic properties) from one 
place to another. In this period magnetic properties in 
the form of quantum can influence neither on the source, 
from which the magnetic quantum is already detached, 
nor on the object, which the magnetic quantum still 
does not reach. 


But having reached the object, magnetic field changes 
the state of this object. Ifas the result of influence the 
‘object becomes a source of magnetic field, then the part 
of the field is reradiated in the direction of source, Le. 
the object itself becomes tho source for some timo, and 
by this it is able to influence on the first primary source. 
In this situation the principle of action and reaction 
works, because the feedback takes place. 


If the feedback does not appear during the period of 
influence of one body to another, then the action and 
reaction law is not valid in the system. Let's 
demonstrate it by the example of the mechanical 
‘experiments, in which there is a feedback between 
objects. 
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Let there is a device (Fig. 2), which throws offtwo water 
(air) streams in the opposite directions in such a way, 
that reactive forces completely compensate each other. 
At that the thrown down stream compensates the 
gravity too. In this case the device will fy without 
falling, Le. it will have zero weight. 


B= 10kg 
weight of the ball 
is 10kg 

water 
== 
Pn = 0kg 
weight of the node 
is zero 


mea 


The ball suspended inthe water stream, does nat put pressure 
fon the source. It happens because there is no feedback 
between the ball and the source. И you have such a device, 
then iting the ball у meana of, you wil ot feel the weight 
ofthe ball The reason: the bell hangs due to the kinetic energy, 
Which the stream passes to it and and this ball can not 
influence on the source through the water stam. 


‘tune onthe weight P, cha device. And even n thecae 
Ине proa te bal down. nse ирис a loca 
ine seam, te nie wf ning 


‘The absence of device weight is evident for us; therefore 
we can easily move the device if its original (vertical) 
orientation remains unchanged. 


Let's change the situation and place the ball (body with 
the shape, which is steady for hanging) in the upper 
stream. This ball with the weight about 10 kg is placed 
in away tobe kept by this stream at some distance, for 
‘example at 0.5 m. Will the device react on the changed 
situation, ie. on the ball appearance? Will the weight 
of the ball, hanging in the stream, be added to zero 
weight of the device (0 + 10 kg)? 


‘The calculation shows that it will not: УР=0+10= 0 [kg]. 
There is only an illusion that the ball is supported by 
the stream and that itis a part ofthe system. As a matter 
of fact, the ball is detached from the system and hangs 
due to the water kinetic energy. It is easy to check it by 
making an experiment in a bathroom: “Remove the 
douche sprayer, then direct the stream up and holding 
it by the one hand with the aim of weighting, try to 
influence on the source by the other hand through the 
stream. You will be surprised to feel that the hand, which 
is supported by the stream or any object, which is 
hanged in the stream, does not influence on the source”. 


At first sight the situation seems to be a paradox, 
however it very illustrates the possibility of the force 


action without reaction. So, the action can be one-way, 
ie. calling no reply reaction in the form of pressure on 
the action source, 


In such an unusual way it is possible to keep the ball of 
bigger weight (100 kg and more), at that to move it 
easily by means of the device and at tho same time not 
to feel the presence of additional weight in the stream. 
It is possible only in the case when there is no 
feedback between body and source, i.e. the body, 
hanged in the stream, has no ability to act on the force 
source, Thus, we can both hold and move the heavy 
ball without additional efforts, and also lift it up to any 
height (for example, 100 m). As a matter of fact, we 
deal with the new gravidynamic paradox. 


It is interesting then, how to solve the task of the 
following type: “Let the body with 100 kg weight is 
hanged in the water (air) stream in such a way, that it 
does not change the velocity and direction of liquid 
outflow from the source nozzle. How much energy the 
operator must spend to lift this body to the height about 
10 m?" (Here it means that the operator must take the 
device, which supports the ball, and, moving upstairs, 
Lift the body, which hangs in the stream, by means of 
this device to the height about 10 m). fto solve this 
problem correctly (the condition is that the operator lifts 
himself together with the device and the ball), we will 
find out, that operator's energy is spent only for lifting 
of the device, which creates water streams. The 
operator, lifting together with the device, will not even 
notice that in the stream there is a body with about 
100 kg weight (this is the senso of the paradox). 


Tho situation only seems to be absurd, and even 
paradoxical for theorists, but itis not a hopeless one. 


We can also observe the effect of action without reaction. 
in ultrasonic field of the source. Ifthe source is fixed on 
scales (Fig.3) and body is hanged, as it was made in 
the stream, the scales will show only the precise weight 
of the source and will not react on the weight of the 
hanged body, no matter how heavy itis. 


The ball, made of the special absorbent 
material, hanged in the powerful 
ultrasonic feld. does not put pressure on 
radlatien source. If you have such 
uirasonie device in your hands, then 
you wil no fel the bl weight 


Ultrasonic generator. 


Special absorbent (silencer) 
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‘The experiment of such type was made in one of the 
secret institutes. Water was used as an acoustic 
environment. The heavy ball easily floated up from the 
vessel bottom Le. it behaved as if it had no weight. 


‘The similar phenomena but such of the other 
organizational level, sometimes become apparent in 
nature. The phenomenon has its very name because 
the event happens unexpectedly and is not analyzablo 
through laboratory research [3] 


“A sphorical ball lightning about the size of a football 
bball flew over a village Galtsovka of Altaisky Krai at a 
height of twenty to thirty meters. Tho first shed in its 
way, with ferroconcrete poles, was crushed and 
collapsed. Flying over a slated house, the ball lightning 
tore away the roofing slate together with nails, raised 
it into air and pulled it along, scattering its parts all 
over the village. Flying over a tractor station, the ball 
lightning crushed a frame, welded of metal angles and 
covered with tarpaulin, On the approaching of the ball 
lightning to another frame, it was at first dragged along 
the ground, and after tho ball lightning had passed it, 
the frame was lifted and carried at a distance of 
300 meters. The weight of the frame was no less than 
100 kg" 


Further tho author analyzes the situation from point of 
view of the known physical laws: “The frame of 
hundreds kilograms weight was carried by fields ofthe 
flying ball lightning. However, for some reason the ball 
lightning kept on flying straight and did not note that 
some metal frame was caught toit. Ifthe ball lightning, 
asit is usually considered, has a density of air and it is 
a weightless formation, then why the frame with the 
weight not less than 100 kg could not change its flight 
trajectory even in some extent?” 


It draws attention that in some cases the ball lightning 
field pushed objects away, and in other cases it 
attracted them. It can be explained only by fact that in 
each case the ball lightning field specifically influenced 
on internal properties of objects, and then objects 
themselves somehow reacted on their new state (they 
changed their motion) . The feedback absence (in other 
way it happens between magnet and iron object) allows 
the ball lightning not react upon the things, which take 
place in its field. If these objects themselves became 
sources of similar field, Le. roradiated it, they would 
influence on the ball lightning trajectory. Most likely, 
їп the given case, there was realized the situation 
‘when action caused no reaction. 


Conclusions 


In the context of known physical laws the particular 
problem of direct action without feedback was 
formulated and solved. The solution of this problem 
provides deep understanding of how to control weight 
characteristics of material objects in open systems. Ав 
it was shown by the example with water (which is only 
an illustration of more fundamental processes) we can 


“deceive” the nature, but only through the deep 
understanding of the processual character of the 
concerned events 


By the example of ultrasound we show, that in principle 
there can exist such field flows, which are able to 
influence on bodies without the feedback effect, There 
were defined some conditions and criteria of bodies and. 
methods of influence, at which the third Newton law is 
not directly valid (it is not published in this article). 


‘The described type of influence can be called as 
pressure. But during consideration of processes at 
atomic or deeper level, i.e. from the position of 
rhythmodynamics, we find out something of another 
kind, that is phase-frequency one. It prompts to us, what 
kind of technologies will exist and how our aircrafts 
‘will look in nearest future, But not everyone is able to 
understand it at once, 
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Comment 


Inthe gravitation field we have a balanced open system, 
in which appearance ofthe new body at first sight must 
cause this system reaction such as weight increase. 
However, this is not the case. 


The given problem is solved in two independent steps: 


1) examination of interaction between water source and 
water (reactive effect, which is compensated by counter 
fow); 


2) examination of interaction between water, detached 
from the source, and the body (unit time impulse per 
unit area). 


It is impossible to examine the interaction between the 
source and the body because water has no rigidity. 
‘There are no means to influence on the source through 
the intermediate stream, therefore the principle of action 
and reaction is valid for each stop individually, but not 
for both! But in this case the third Newton law must be 
developed as following: "If there is a 100% feedback 
between two bodies, their interactions are equal and 
inversely directed. And ifthere is no feedback, the action 
of one body to another causes no reaction, Le. the action 
is not equal to reaction”. And this is already another 
Taw! 
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‘The earlier published article [1] was devoted to the 
explanation of the excess energy output at the rotation. 
of flow medium in vortex tube (VT). The researches on 
VT demonstrated by the real examples that the excess 
energy output is a real fact, which is determined by 
natural physical processes, These processes take place 
in the fluid at its vortex (rotational) motion in the closed 
volume by means of phase transformations (skips) of 
the fluid state. However, the practice shows that for 
obtaining of patents and benefits for the real vortex 
devices, which are made for heat generation, it is 
necessary to write a little about their real technical 
characteristics, though technical and constructive 
possibilities of vortex devices can be much better. 
‘Temperature of water of these devices could not be 
higher than 120°C, and value of fluid pressure is 
confined within 5...6 kg/cm*. Circulation pumps of 
pressure over 6 kg/cm? are used to increase thermal 
power output of vortex heat generators (VHG). It causes 
the discredit of УНС since at such a method their 
generative possibilities reduces to 100% value and less! 
We set a problem to discover the ways and engineering 
solutions for the essential increase of the coefficient of 
VEG energy conversion to not less than 200% value. 


Ош experience in development and exploitation of 
deep-sea physical devices has given some engineering 
solutions in this way. Actually, we have the opportunity 
to use the generally applicable circulation pumps, 
which have pressure not more than 4.0 kg/sm? At the 
same time we can raise the temperature of the heat 
cartier to 200°C and higher! and the pressure can be 
increased to 1000kg/em Such fluid parameters allow 
to use this fluid as a heat carrier in powerful hot-water 
generators of steam engines, turbines etc. By the way, 
this method allows to make the value of temperature 
of water enough to supply its PYROLESIS! The main 
point of the method is the following: all the closed 
system of water-filled VHG works at pressure with the 
value under 1000ка/еп It is provided by means of the 
special device, the so-called automatic 
pneumohydraulic block (APHB). This lets to raise the 


temperature of working fluid to 1000°C with no change 
{nits aggregative state. The practical functional scheme 
of such a device is shown in Fig.1. 


1 vortex tube; 2~ entry vortex chamber 3 - by-pass; 
4= upstream end; 5 - cireulation pump: 6- Reat exchangers: 
7 APHB, B- volume of id leakage compensation, 

9 compressed at Паз 10 - gas pressure regulator 


The device works in the following way. The whole 
device is filled with working fluid without entrapped 
gas. At the operation of the circulation pump (5), fluid 
through the upstream end (4), placing in the entry vortex 
chamber (2), swirls, accelerates and gets into the vortex 
tube (1), where its “energy saturation" is realized. Then 
heated fluid gets into the heat-exchangers (6) for 
heating or for other purposes. After passing through 
the heat-exchangers, fluid gets into the 
pneumohydraulic device (7), where there is kept up the. 
proper level of fluid pressure in the whole system. To 
prevent the system breakdown at the accidental fluid 
leakage, there is a device (8), which compensates such 
leakages. Compressed-air flask (9), with the volume 
under 1000kg/em?, and gas pressure regulator (10) keep 
up the selected level of the pressure in the system. The 
use of blocks (7,8,9,10) excludes evaporation in the 
system and prevents the breakdown of the circulation 
pump (5). 


This VHG scheme allows to double the effectiveness of 
YUSMAR devices [2] only at the expense of rise in 
‘working fluid temperature in 2...3 times. 


Observation of any fluid swirls and film documents of 
windspouts arrive to conclusion that all vortex 
structures are rotation bodies, created by the lines of 
the second order: Y -aX^. In other words, as a result of 
the rotation in the switl, air or fluld mass gets the 
acceleration of the second order. Taking into account 
the aforesaid, it is evident that in order to form the 
classical swirl in the VT, the very VT should be a tubular 
body of rotation. This body is created by the curve (see 
below Fig.2) 


In YUSMAR and similar devices the vortex fluid motion 
take place in straight cylinder and 1/3 of this area 15 
used for fluid deceleration that causes vortex flew 
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disruption. This results in the impossibility to increase 
additional heat in the straight tube in more than 1.54 
times. It is caused by the fact that the main vortex 
formation takes place only in the vortex chamber and 
the flows separation does in the tube itself. Then, this 
vortex formation is right away disrupted by different 
plate brakes! It suggests itself that output part of VT 
should be made in the spiral form, expanding at the 
flow passage. 


Y, 


Upper part ofthe tube 


Such section, made on the outlet of the vortex tube, 
helps to slow down the flow avoiding its disruption, 
since axial-cold flow, placed along the tube axis, should 
stay intact. Two of such engineering solutions allow 
raising the level of the additional VHG energy up to 
180...200%. 


YSMAR devices are designed for one tube with the 
assigned heat output. However, if to take into 
consideration and to use the aforesaid conclusions, then 
we can raise energy conversion coefficient (ECC) above 
200% at the series connection of two and more VT. The 
scheme of such a device is shown in Fig. 4. 


Where: 1 - the first VT; 2 - the second VT; 3- circulation. 
pump; 4 - heat exchanger 


According to Fig.4, tho total energy output of the 
presented device is: 


E 


Whore: Q is tho total output of the device; K is energy 
conversion coefficient of one VT; 2 - quantity of serially 
connected VT; P= the assigned power ofthe circulation 
pump. 


In ош earlier article [1], concerning VT application, we 
‘supposed that there is a straight transformation of 
vortex motion of ionized fluid into electric current, Under 
studying of many articles, devoted to the methods of 
water ionization, we discovered a significant one. It 
demonstrates that at the determined temperature, pure 
water increases its ionization capacity up to 3 orders 
without changing in the aggregative state [3]. The 
diagram in Fig.5 shows such dependence. 


[= 


temperature 


‘The diagram demonstrates that water at 300°C 
temperature increase the quantity of ions in 4000 times 
‘as compared to ('C and in 40 times as compared to 20°C. 
И to take into consideration that first experiments on 
VHG modernization help us to find the ways of fluid 
heating up to the practically any temperature without 
changing of its phase state, then on using the 
dependences (see Fig.5) it seems possible to create 
vortex fluid electric generators of the forward 
transformation. The aforesaid pneumohydraulic block, 
which is used for VHG functioning, allows to keep up 
Water temperature at 300°C and pressure at about 
SOkg/em without threat of water evaporation! Presence 
of any rotation of fluid medium always causes 
appearance of two vortex flows. These flows always 
move and rotate in opposite directions and if wo do 
not put obstacles for their motion then they transform 
into each other and can exist without energy supply 
for an indefinite period of time. 


‘The presented VT form (see Fig.6) provides the 
producing of two fluid flows in the tube. These flows 
do not influence to each other and there is only their 
reciprocal overflow without disruption of the flows in 
the central part of VT. Tho tube presents a tubular body 
of rotation, which is created by hyperbola. There is 
positive angular acceleration of fluid in the lower part 
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of the tube; maximum speed of rotation of the axial and 
peripheral flows is in the middle part and negative 
angular acceleration, i.e. deceleration and transfer of 
kinetic energy into heat energy, is in the upper part of 
ут. 


Figs 


‘The maximum heating of fuid and its polarization is in 
the point Y=0. The polarization potential in the point 
сап reach 10.000 V at Sm/sec flow speed for 10 cm 
diameter in the point. The cold flow, which comes along 
VT axis, is opposite to the peripheral hot flow. These 
flows close into one system in lower and upper 
chambers of VT. Thus, the presented VT classically 
modeled "rolling" and "unrolling" of water area. 


There aro no single vortexes in nature. Two vortexes, 
rotating in opposite directions, always appear while 
fluid mediums rotation! Science is not still able to 
describe energy overflows from one vortex center to the 
center of another one by means of mathematics. 
However we believe that this moment is close. There 
are maximum energy transformations of rotating water 
in the point ¥=0. 


‘The potential ofthe inner flow is equal tothe outer flow 
by its value but is opposite by its sign. Potential 
difference is maximum in the point Y=0, in which 
removal of electric charges is the most effective. 


It is appropriate mention here the name of Romanian 
engineer and researcher Henry Koanda, who in 20° of 
the last century discovered the so-called “Koanda 
effect" (attachment of fluid jet to the surface of usual 
kettle at pouring of t out the cups). Basing on this effect 
he suggested to make new type of aircrafts, which could 
have advanced bearing capacity and maneuverability. 
Unfortunately, money and conservatism of aircraft- 
industrialists did not allow realization of these 
engineering solutions. 


At the samo time, Koanda charged his disciple Patrick 
Flanagan with the job to research all water properties. 
‘The result was amazing! It was turned out that water 
actually has infinitely many phase states and when it 
is moving, then it can trap energy from the environment 
by some way. The publications on the point appeared 
їп our press in the early eighties, late nineties of the 
last century. Most likely, they had become tho basis of 
the invention, made by Potapoy, Le. vortex tubes for 
water 


Scheme of vortex electric generator 


In the presented scheme of electric generator the entry 
and outlet vortex chambers are made of dielectric. 
material in the spiral form. This material certainly 
should withstand not less then 300°C of fluid 
temperature and about 100kg/sm? of pressure. 
Fluoroplastic or ceramic can be used as such a material. 


From aforesaid it seems to be possible to submit the 
new scheme of electric generator for readers" 
consideration (see Fig 8). 


1 = vortex tubes; 2 - cireulation pump; 3 - heat exchanger, 4 — 


Actually we could finish the articlo if it were no 
disputes about excess energy, which is released at 
vortex motion of fluid in tubes. Having used a simple 
experiment, which any inquisitive person can repeat, 
we found the positive solution (see the scheme of the 
experiment in Fig. 9). 

fountain 


vortex pipe 
water-filled 
vessel 


Demonstration of energy increase of fuid. rotating in vortex tube 
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A pipe with not less than 60 cm length and about 
1-inch diameter is placed in a reservoir with not less 
than 50 cm depth. The lower part of the pipe is formed 
as an arm circular generator with about 18.. 17cm. 
diameter. The gap width is about 2 cm. If we place the 
pipe with closed top end, which then will be open, into 
the reservoir, then water is splashed out above 20 cm. 
of the reservoir level. Thus at the least 20% energy 
increase of energy mgH is observed. 


By the way, we suggest orthodoxies of physics and 
other who have doubts to make one more simple 
experiment. Try to boil water in a can. When water 
starts to boll, swirl it with a spoon to the right or to the 
left. Thon you will suddenly discover that all water 
surface is calm and only in the center of the can there 
is a water-steam mixture, which is about 20% higher 
than the level of water surface. You will also see that. 
water is absolutely calm at walls of the can. This 


‘experiment can be reproduced anytime and anywhere, 
етеп in space, since it is a demonstration of vortex 
fluid motion and its actual influence on everything, 
Which is around! 


АШ presented engineering solutions are practically 
reproducible in any laboratory. The authors ofthe article 
‘would welcome the opportunity to co-operate with 
‘science and industry representatives for realization of 
the ideas in real serial production devices. 
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It has been found that at low frequency (1-25 kHz and 
higher) electric power can be transmitted with low 
losses from generator to receiver along single channel 
made of non-metallic conductive media such as water 
їп plastic tube carbon thread, layer of damp soil, ITO. 
films on glass substrate, laser and electronic beams. 


‘Transmitted power, as well as for traditional three phase 
lines, is limited by natural power of the transmission 
line and line capacity may reach at high voltage and 
pulse and operation modes the value 10° Wt. 


Introduction 


‘The well-known methods of electric power transmission 
are based on transmission of active energy by means of 
conductivity currents in closed circuit. Electromagnetic 
energy spreads along power transmission lines (PTL) 
as progressing waves of electromagnetic field or field 
of charge [1]. Line wires made of aluminum or copper 
are conductive (guide) channels. Electromagnetic 
energy stream moves along these channels from 
generator to energy receiver and backwards to the 
generator. Maximum transmission possibility of -phase 
PTLs is limited by losses on the line resistance, by peak 
voltage (which is determined by electric strength ofthe 
insulation) and by electromagnetic stability of the line. 


‘The modern approach to provide the electromagnetic 
stability consists in rigid regulation of ine parameters 
by means of high-speed shunt reactor and consequence 
capacitive compensation for the purpose to except 
changes of electromagnetic power flows and to 
‘suppress resonant properties of a lino [2] 


In Tesla works [3] and in the researches of Russian 
scientists [4] a method of active power transfer was 
offered. This method supposes to transfer active power 
by means of electromagnetic capacitive current 
assisting with resonant properties of a single-wire line. 
(БИШ), made of a metal conductor. The purpose of the 
present work is a research of an opportunity to use non- 
‘metal conducting mediums for transmission of electric 
energy, 
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insulation) and by electromagnetic stability of the line. 


‘The modern approach to provide the electromagnetic 
stability consists in rigid regulation of ine parameters 
by means of high-speed shunt reactor and consequence 
capacitive compensation for the purpose to except 
changes of electromagnetic power flows and to 
‘suppress resonant properties of a lino [2] 


In Tesla works [3] and in the researches of Russian 
scientists [4] a method of active power transfer was 
offered. This method supposes to transfer active power 
by means of electromagnetic capacitive current 
assisting with resonant properties of a single-wire line. 
(БИШ), made of a metal conductor. The purpose of the 
present work is a research of an opportunity to use non- 
‘metal conducting mediums for transmission of electric 
energy, 


Ej] Neve Energy Technologis Issue #4 (7) July-August 2002 


Methods 


For realization of the experiments a single-wire energy 
system (SWES) was used. Its electric circuit is shown 
in Fig. 1 a,b. SWES consists ofthe following parts: high- 
frequency generator (1) of 28V voltage AC and 1 kWtt 
power; transmitting (2) and receiving (3) Tesla 
transformer with conductive channel (4) between them; 
rectifier (5) and electric load (7) ав an incandescent 
lamp or electric motor (220V, 1 kWtt power). High- 
voltage winding of Tesla transformer is mado in tho form. 
of cylindrical winding on the ferrite coro with 50-100mm 
in diameter, 4000-6000 turns. The internal end ofa high- 
voltage winding is connected to the conducting 
channel, and the external end is not connected at all 
(free end). A low-voltage winding that consists of 40- 
60 turns provides power supply of Tesla transformer. 
At tho submission of electric power from the high- 
frequency generator to the winding of power supply 
zero potential appears on the free end of the high- 
voltage winding, and voltage with corresponding to the 
generator 1-25 kHz frequency is formed on the 
conducting channel. Besides, Tesla transformer as the 
spiral antenna generates electromagnetic waves of 5- 
10 cm length , which corresponds to the turn length of 
а high-voltage winding. Current resonance mode is 
formed in a supply circuit of Tesla transformer. At the 
same time, voltage resonance mode (of frequency equal 
to the generator frequency) is formed both in the 
reception and transmitting circuit of high-voltage 
windings and in the conducting channel (1) 


‘The following materials were used as the conducting 
channels: filed with water or sea water polythene tubes 
with 10 mm diameter and 1,5 m long; plastic tray with 
soil layer of 15010x400mm; film of tin dioxide — indium 
oxide (ITO) on 0,3 micrometer thick and 300 Ohm 
resistant glass substrate; graphite thread of 0,1 mm 
diamoter, 500 mm long and with 100 Ohm resistance. 
For comparison steel and copper wire of 0,1 mm 
diameter and 5 m long was used also. 


‘The voltage on the conducting channel changed in limits 
1-10 kV, generator frequency changed from 1 up to 
25 kHz. Voltage, current and capacity were measured 
оп SWES output and on the load by standard electric 
‘measurement equipment. 


Results and discussion 


‘The replacement of the metal conductive channel to the 
channel made of non-metallic conductive materials does 
not effect to any reduction of possibilities of transmitting 
SWES or heating of a material of conducting channels. 

The consecutive connection of the channels did not 
resulted in reduction of transmitted power. Circuits 
break in the conducting water channel by the creation 
of an air gap led to the occurrence of arc discharge of 
reactive capacitor current. However this discharge did 
not cause increase of water temperature at transmitted 
power 300 Wtt and voltage 4,5 КУ within 1 hour, that 
confirms the absence of energy losses in the conducting 


channel. The increase of water temperature did not 
result in decrease of transmitted power. Water PH 
reduction from neutral value up to 4 was detected. 


The increase of sea salt concentration in water up to 
the level of 5-7 g/ did not increase transmitted power 
jn comparison with tap water. However the replacement 
of tap water to dionized water with 16 MOhm 
resistances resulted in 100 % decrease of transmitted 
power. 


Thus, it is experimentally shown, that conducting 
channels, produced from non-metal materials, have 
quasisuper-conductive properties in SWES at 
resonant modo. Possible explanation of this effect 15 
the absence of active conduction current in the channel 
and the dominant role in the process of energy transfor 
belongs to displacement current, for which Joule Lentz 
law is not valid [11]. In the supply circuit of Tesla 
transformer current is practically reactive, and in 
resonance conditions active values of inductive and 
capacitive currents are equal. Vectors ofthese currents 
are opposite in their phases. Current of the high- 
frequency converter is spent for losses (component less 
than 2 %) in supply circuit wires and in the core of Tesla 
transformer and also for creation of reactive current in 
the conducting channel. In the mode of voltage 
resonance we have measured voltage active values of 
high-voltage inductance windings and conducting 
channel, interturn capacitance of windings and the 
capacities of the conducting channel. We have 
discovered that they were equal and their phases 
were opposite to each other. Losses from transmission 
of capacitive current through active resistance of the 
conducting channel are insignificantly small. Corona 
discharged losses and leakage current could be 
decreased by isolation of conducting channel. In this 
case active current and magnetic field of the line are 
equal to zero. Electric field of the line has maximum 
value. As well as in usual PTLs, maximum transferred 
power is limited by charge power of the line. Angle 
between vectors of voltage is equal to zero in the 
beginning and at the end of a line, Quality factor of 
SWES at frequency 5 kHz is in 100 times above than 
usual PTLs at frequency 50 kHz. In the conditions of 
resonance it leads to the significant increase of voltage 
along the conducting channel and it also leads to 
transmission power. 


In usual PTLs voltage changes along the line are 
insignificant. The angle between vectors of voltage in 
the beginning and in the end of PTL constitutes the 
value, which is proportional to the wavelength of line. 


On the basis of the researches the methods and devices 
are offered for transmission of electrical energy through. 
plastic water guide, electro-insulated from ground, 
through irrigational channels and through isolated 
pipelines, which are used for gas, oil hot and cold water 
transportation. Also the energy can be transferred 
through fiber-optic cable with conducting film on the 
surface, through all-carbon composite cable and 


И ТИ E 


through electro-insulated part of a ground and water 
surface, including highway parts. There are also 
methods and devices, designed for the following 
transmissions. These methods can be applied for 
transfer of power to stationary and mobile units. There 
are also generated requirements to electrical safety and 
to restriction of use of drinking and het water from 
pipelines, which are under electrical voltage. These 
requirements and restrictions are generally the 
grounding of pipeline parts, which are located on certain 
distance from the generator. This distance is equal to 
the whole number of hall waves and for it SWES voltage 
is equal to zero. In the case of a side pipeline it is 
necessary to ground the parts of the pipeline that are 
placed on the distance of odd number of quarter- 
‘wavelength from the main pipeline. For SkHz frequency 
the quarter-wavelength is equal to 15000 m. 


N. Tesla grounded one end of high-voltage windings of 
his transformer on the receiving and on the transmitting 
end of SWES. Tesla considered this condition as the 
necessary one for the transfer of power along the Earth. 
‘The results of our researchers demonstrate that it is not 
necessary to use metal self-closed conductor (and 
current lines in the Earth) for transmission of electric 
energy on low frequency (1-25 kHz). 


For this frequency energy could be transferred from the 
generator to the receiver if we have single-wire guide 
system created as non-metal conducting channel. By 
the similar way electromagnetic energy is transferred 
by laser beam or microwave-beam. But in our case we 
can obtain high degree of efficiency that is caused by 
slight losses on energy absorption and energy 
emanation, Thus one of the ends of high-voltage 
winding at the energy generator will have zero potential 
and remain free. The symmetric end of a high-voltage 
winding on the reception end should be connected to 
some natural capacity 6 (Fig. a), which can represent 
the case of a balloon or frame of a tractor. In our 
experiments we used metallic safe-box as such natural 
capacity. 


Editor's note: In 1887, October 11, the famous Russian 
scientist Pavel Yablotchkov got the France Patent 
#120684, which described the method to increase 
efficiency of electrical circuit by means of “atmosphere 
electricity". It was confirmed in many experiments that 
‘output power can be twice more than power provided 
{for the circuit from primary electric generator. For that 
it is necessary to use a single-plate capacitor. The special 
feature by Yablotchkov, that provides maximum 
efficiency, is the high degree of air ionization. For this 
Yablotchkov proposed to use the special capacitor, which 
consists of a big number of metallic needles. By its view 
this construction reminds of a hedgehog. Thus we can 
assumed; that above described natural capacity (balloon 
or frame of a tractor) serves asa collector of free electrons. 
By Yablotchkov the efficiency of such systems can be 
increased by means of maximization of ionization 
process. It will not lead to the increase of losses if the 
‘second end of the high-voltage winding is not grounded. 


In tho other method of energy transfer, a condenser- 
diode block 8 was connected to the conducting channel 
ов the receiver end. This block is one of the known 
circuit of voltage doubling, Fig.t (b). On the condenser 
Belectric energy is transferred through electronic switch 
9 to load 7. In this case the entire length of conducting 
channel 4 and Tesla transformer winding 2at generator 
must be equal to odd number of quarter wave-lengths. 


Non-metal conducting channel (for instance, fiber-optic 
or coal-plastic cable) can be used for transfer of electric 
energy not only along but also as perpendicular to the 
Earth (for example, to relay aerostat or sounding 
balloon). 


SWES conducting channel can be also created by 
ionization of air ions with laser beam [13]. Neodymium 
laser with double frequency and with energy 1 Joule in 
impulse is able to create 10% сша ion concentration in 
тай. This concentration is sufficient for streamer initiation 
and for transfer of electric energy through the 
conducting channel. Ionization potential, time of ion 
existence and of excited molecule state, coefficient of 
multiquantum absorption, all these determine the 
limiting length of conducting channel in atmosphere 
that is equal to 300 km and its wave resistance at 200- 
400 Ohm. Voltage which is necessary for SWES comes 
to the quantity 0,5 MV - 15 MV, that depends on the 
length of a channel. 


We suggest to use relativistic electron bunches of high 
‘energy as the conducting channel out ofthe atmosphere, 
Аз distinct from laser bunches they do not have 
divergency. In this connection the Moon or artificial 
conducting body, where the energy receiver is placed, 
сап be used as natural capacity 6. Whereas energy 
generator can be installed on the Earth or on its satellite. 
‘Transmission range of electric energy is determined by 
the length of the generated conducting channel. The 
entire length of the conducting channel in the beginning 
and in the end must be equal to the whole number of 
half-waves. Here the length of high-voltage windings 
of two Tesla transformers must be taken in 
considerations. Electric energy, transmitting through 
the conducting channel, can exceed the energy of 
electron and laser beams generators in 10-100 thousand 
times. These generators play the role of a directing 
system (of usual SWEG wires), along which the transfer 
of electric energy proceeds. 


It was offered to use colliding and crossing electron and 
laser beams with conducting transitional bodies as 
conducting channels for transfer of energy from the 
Space to the Earth and back. On the heights up to 
30 km compositional coaly and fiber-optic cables can 
be used. To create the global energy system of the Earth. 
it was also suggested to apply single-wire energy 
‘system and conducting layers of the Earth ionosphere 
as the conducting spherical channel [14] 


Thus for electric energy transfer at the frequency 
1-25 kHz and higher in the resonance mode а single- 
wire channel from the following non-metal conducting 


Е] Neve Energy Technologis Issue #4 (7) July-August 2002 


mediums can be used: water, damp soil, coal-plastic, 
oxide film, ionized air channels, that are created by laser 
beams in the atmosphere, ionosphere conducting layers, 
and also beams of relativistic electrons out of the 
atmosphere, These non-metal conducting channels in 
the resonance mode have negligibly small resistance 
losses especially if to be compared with metal 
conductors, which are used in the known non-resonance 
methods of energy transfer by means of active 
conduction currents in the closed circuit. Electric energy 
in the resonance mode can be transferred with small 
losses from the generator to the receiver along the 
single-wire channel, made of non-metal conducting 
materials. The transfer can be realized atthe frequency 
1-25 kHz and higher, to any distance and to any direction 
relatively to the Earth. The transmission capacity is 
limited by charge power of a line as well as in the usual 
PTL. At high voltage the transmission capacity can 
reach the quantity from 10 Wet to 10° Wet in the pulse 
and streaming modes. 


1 


» 


Electric circuit of single- wire energetic system. 
a) SWES with symmetric array of Tesla generators 
2) SWES with diode-capecitor block in the end. 
af conducting channel 
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Microcosm, Universe, Life 


Alexey G. Shlienov 
Budapeshtskaya, 661-77 Saint Petersburg, 192286 Russia 


‘The authors ofthis article have prepared the 3" edition 
of the book “Microcosm, Universe, Life” and now they 
are looking for a publisher to edit Russian and English 
version. In particular, the mechanism of energy 
transformation in the Universe (Fig.1) is described in 
the book. Matter radiates energy in the form of photons. 
(as well as neutrinos). In general this energy is observed 
inthe form of Cosmic Microwave Background Radiation 
(CMBR). Photons and neutrinos transfer the most of 
energy to de Broglie longitudinal photons. Matter 
absorbs energy mainly in the form of longitudinal 
photons. Thus, a cycling process of energy 


Ernest L. Petrov 
Zaharova, 50-809, Saint Petersburg, 198330 Russia, 
ти. (612) 587-8949 


transformation (as well as matter transformation) occurs 
in the Stable Universe. 


‘The 3" edition is devoted to the description of 6 World. 
Systems (Table 1), at that the 6^ System is based on 
Unified Field Theory, which is developed by the authors, 
апа proceeds from tho following: 


(Editor's: The understanding of the energy 
transformation mechanism allows to develop new fuel- 
less energy sources based of mutual transformations: 
longitudinal photons <— > transverse photons) 


Table 1 


System. 


Principal Ideas 


The 1* - Geocentric (Ptolemaic system) 


Geocentrism and Anthropocentrism 


Tho 2" - Classic (Copernicus - Newton's system) 


Description of tho Universe on basis of Newton's 
Law of Gravity 


‘The 3* - Compromise (Tycho Braho's system) 


‘The compromises between two first systems 


Tho 4^ - Fractal (Charlie's system) 


‘Non-heterogeneity of Large-Scale distribution of. 
matter in the Universe 


"Tho 5^ - Relativistic (Pinsteinian system) 


‘Description of the Universe on basis of gravitational 
field equations. Anthrop principle 


The 6^ - based on Unified Field Theory 


Electromagnetic nature of all physical interactions. 
Irreversibility of all elementary micro-processes in 
‘combination with circular character of 
transformations in Large Scale of space (c/H=R 
order) and time (= ИН order). 


1. ortheoretical results, which agree with the facts, 
it is necessary to use assigned inertial system (as 
Lorentz did), which, as we have known, is connected 
with CMBR. Obtained by this way decisions can be 
applied to the other systems, in particular, with use of 
Lorentz transformation for mass, energy, momentum, 
time and length. 


2. — Theory must agree with the whole known 
collection of facts, starting with such established 


‘empirical generalizations as basic principles of Natural 
science (Giordano Bruno, Lyell) and conservation laws 
(Mayer, Joule, Helmholtz, Faraday, Newton, Huygens, 
Vernadsky). 

3. АШ physical objects could be presented as the 
systems, consisting of quanta of positive electric charge 


(protons), quanta of negative electric charge (electrons 
in fermions or boson states, which are part of neutrons 
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and atomic nuclei) and quanta of energy, impulse, 
moment of momentum (apeirons). 


4. The leading role in the Universe energetic 
belongs to de Broglie longitudinal photons (of the first 
class, Le. with the spin I=0), energy of which is twice 
as much as apeiron energy and is equal to h H, where h 
—is Plank's constant, H = is Hubble's constant. 


5. Longitudinal photons, polarizable and 
depolarizable by matter particles, are the carriers of 
gravitational, magnetostatic and strong interaction. 
Electromagnetic interaction is carried by photons with 
spinI==1 and weak interaction is carried by neutrinos 
and apeirons with spin 1= 205 


6. АП elementary microprocesses are irreversible, 
that correlates with circular character of transformations 
in Large Scale of space and timo. 


7. In particular, there is an irreversibility of the 
process of photons and neutrinos motion. At each 
segment, equal to the length of de Broglie wave, 
photons and neutrinos lose energy h H, which is equal 
to longitudinal photon energy. In such a way, Hubble's 
law can be presented as the following: 


hah E A exp(Ht), 


xp(Hr)-1, 


where 2, A, - are observable and laboratory wave 
lengths, г - is distance, В — is radius of gravitation 
interaction, which is equal to tho radius of Motagalaxy, 
t- is timo, Z - is cosmological red shift. 


8. Аз resulted upon this process, the excess of 
longitudinal photons is absorbed by matter. At that, 
mass is considered as measure of capacity, which is 
absorbed by matter in form of longitudinal photons. 
Thus, energy of the matter should be increased 
according to the law: 


Fem Жи |+ 


at that, 


emet, 


[E 

where c^ is tho capacity, which is absorbed by unit mass 
in form of longitudinal photons, c — is velocity of light. 
In particular, electron of the 1* Bohr orbit in hydrogen 
atom (Le. inthis case at de Broglie wave length) absorbs 
energy h Н at 1 period. 


9. Boing in ionization state, intergalactic matter is 
the general portion of average density of matter in the 
Universe р, besides, the average value of absolute 
velocity of baryon component is close to с/137. Let's 
consider this correlation to be exactly executed. 


CMBR is the most powerful cosmic radiation. Its specter 
is close to that one of black body at temperature 


T,=2.726K, i.e. its spectral density is maximal at 
frequency v-180GHz. Cosmological red shift causes the 
increase of spectral density in radio-region (v<160GHz) 
and the decrease of it in microwave region (v> 16002) 
Each of these processes is compensated by the inverse 
Compton effect, ie. by the dispersion of radio-photons 
at matter corpuscle, first of all at protons. Calculations 
demonstrate, that average energy of absorbent radio. 
photons is equal to 0.46.10 "erg (1=68GHz) and average 
energy of radiated microwave photons is equal to 
2.1710 "erg (v=330GHz). There is one re-radiated 
microwave photon per one absorbed radio-photon. At 
that, the concentration of photons and CMBR spectrum 
remain unchangeable. Syunyaev and Zeldovich 
concerned the close inverse Compton-effect of CMBR 
dispersion on electrons in clusters of galaxies. Actually 
such an effect was discovered in 2 clusters of galaxies. 


Thus, on transferring of energy to photons, matter 
corpuscles must fil the deficiency of energy by receiving 
it fom longitudinal photons. In fact, there are observed 
demonstrations oflongitudinal photons, they are “static 
fields". In this case it is a cosmic magnetic field, which 
accelerates charged particles of matter (Aliven). More 
detailed consideration let us to find a virial correlation. 
between 4 main components of energy density 

p.e 
137 


where r,,c* is an energy equivalent of mass density of 
matter; Ë,- is energy density of CMBR; Е, - is average 
energy density of magnetic field; E,, - is average 
density of kinetic energy. Thus, some kinds of energy 
circularly transfer to another, which aro interrelated 
ig. 1), 


2E, =2Ey, 


ВЫХ = yy =28, HV =2E HV = 
1.26 
En EPV $ 
0.26 
whore г, - is average capacity, radiated by unit mass 


їп form of photons; V — is volume of 10° cm? order, 
according to which the averaging is made. 


ion Да, 
ol Ма» 
шы] р 
/ 
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Energy transformation in Large Seale £, =0 0942 erg gr sect — ie 
average energy, which matter unit radiates in шай time; 
#001476 erg gr ‘see la energy, which matter unit absorbe in 
orm of de Broglie longitudinal photons in unit time; 
1,087300 gr cı" is average matter density in the 
Universe; B, 4.18 10° erg сш — ы energy density of cosmic 
microwave background radiation (CMER): V-10" cris volume 
at which the averaging is made; Ho 186210" Hertz. 
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10. These correlations include pressures, densities 
and temperature T,, ie. we have the equation of the 
state of intergalactic matter, and thus of Metagalaxy 
and the Universe. Let us present this equation in simple 
form: 


and let us compare it with correlation for density of 
radiant energy on surface of a star * or of star system 


ања E 


‘This equation agrees with the whole observed data of 
globular clusters, galaxies, groups and clusters of 
galaxies, in particular, with empirical correlations, 
Which are magnitude - angular diameter, 


E.P.R. _ .р.К. 11. The stated approach lets to determine the values 
Е P of many fundamental constants by different ways. As a 
ч ‘case in point, the results of definite values £, and г, erg 
It is an especially amazing analogy between gc" are presented in the Table 2. 
Motagalaxy (and the Universe) and large-scale cosmic 
system g, for which 
Table 2 
* Data p € 
1. | The boarder between two parts of the Main of 0.1 order ГОЛ order 
Sequence of stars 
2. | The results of recalculation of observed star ‘of 0.1 order. ГОЛ order 
characteristics as respects to their centers 
з. | The local minimum of star luminosity function ГОЛ order ГОЛ order 
near the Sun (according to G.A. Starikova's data) 
4. | The correlation: mass -luminosity of white of 0.1 order ГОЛ order. 
dwarf stars 
5. | The correlation: mass - luminosity of neutron stars of 0.1 order 910.1 order 
в. | The correlation: mass -luminosity of globular clusters | less than 0.5 less than 0.5 
7. | The correlation: mass -lumonosity of elliptic galaxies | more than 0.06 more than 0.06 
8. | The correlation: mass - luminosity of spiral galaxies less than 0.5 less than 0.5 
and irregular galaxies Ir 1 
9. | The correlation: mass -luminosity of galaxies as ОГО order ГОЛ order 
a whole 
10. | The correlation: mass — luminosity of clusters of of0.1 order of 0.1 order 
galaxies 
11. | Empiric values of H, p. E, constants ОГО order 101 order 
12. | The most exact values of h, o, G, E, constants 0.0942. 0.07476 


12. Uncontradictory description of Microcosm and 
the Universe promotes the better understanding of Life, 
which is inseparably unified with them. Tho statistical 
data manipulation of more than 100 catalogues of 
microphysics and cosmic objects let us to get more than. 
1000 empirical correlations and diagrams, and to 
determine, that they agree with theoretical correlations, 
which were received according to the ideas on circular 
character of energy transformations (Fig. 1) and of 
matter in the Universe, 


‘The Russian edition of the book is mailed out: the 1* 
edition (1995) at the cost of $3; the 2" edition (1998) at 
the cost of $6. 


The authors are thankful for valuable 
discussions to Yaroslav G. Klyushin 
and to Alexander V. Frolov. 
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HYPOTHESIS OF A 
THEORY OF 
EVERYTHING 


Jack P. Gibson. 


wuwerikenitterQinleave not 


This work grew out of an interest in curious occurrences, 
physical, mathematical and metaphysical. Many things 
just do not fit normal knowledge or are of unknown 
origin. Items such as gravity, time, mathematical 
equations of higher order, ghosts, o.s.p. etc. After a 
number of years, the problem began to appear to be 
not ofthis physical dimension but of a grander scale. A 
multi-dimonsional space-time format seems to offer 
solutions to understanding most of the problems. Inthe 
following hypothesis all known physics and 
mathematics are considered to be valid. Metaphysical 
aspects, while not accounted for by physics and 
mathematics, are considered to be present in nature, 
either real or as a defect in physical processes, simply 
because they are experienced by so many people. The 
hypothesis will be kept simple because the details 
require the work of many specialists beyond my abilities 
апа there is an endless list of speculative problems to 
which the hypothesis could be applied. To save time 
and distractions to the reader the following is stated as 
fact, knowing full well it may not be so, in order to 
present the most concise statement of the hypothesis, 


‘The Universo, from the smallest to largest unit, is a 
quantum probability based fractal illusion. All matter 
exists in three-dimensional space, both internal and 
external. Any grouping can be considered a fractal 
space. It is both real and imaginary at the same time 
acting according to Eulers equation: 


uem 


more useful in this instance is the general form: 


cos x + i sin x = -tan 45 deg 


which allows use of a variable where Pi , а constant, is 
used in the original. The key to understanding of multi 
dimensional space time is the realization that Pi is a 
variable! As we know Piis the lock on thtee-dimensional 
space. Because ofits mathematical nature it can neither 
grow nor diminish, thereby locking in the three 
dimensional form ofthe fractal unit under consideration, 
Such a fractal unit is considered to be at rest, But 
Einstein's equation E=me* includes speed or 
movement. When objects are moving relative to a fixed 
point, the moving object is foreshortened in the direction. 
of movement. A circle becomes an ellipse and Pi 
becomes indeterminate letting the circumference 
fluctuate, according to its relative speed, between two 
and Pi in a circle of unit diameter. If one goes beyond 
the value Pi the Universe grows out of bounds without 


limit becoming unstable. Ifthe value goes below two 
then the Universe blinks out. Le., one has exceeded tho. 
value of the constant c. Since all matter moves relative 
to a fixed fractal point and there are infinitely many 
points in the Universe of constantly changing velocities, 
the Universe is constantly adjusting its reality to tho. 
relative speeds ofits components. Thus you got at times. 
some weird things. Since not only time changes but 
the structure and observable mass also, one finds such. 
things a matter appearing and disappearing as the 
small units of chaos move through the Universe. 
Changes in the local probability structure cause matter 
ог reality to change in the image structure of the 
Universe, 


‘To delve further into the aspects of what is happening, 
letus consider the following. Einstein's familiar formula 
gives the relationships for our throe-dimensional fractal 
space. The inverse of the formula gives the speed with 
which any fractal space can change, including the 
Universe. There is both a positive and negative 
component to the change. If we consider our fractal 
space to be positive then we may consider any other 
point to be negative. There are an infinite number of 
such points and while the effect on our space may be 
‘small from any one point; the effect adds up. Any moving 
or changing of mass must effect the entire Universe. 
Mass and inertia are tied together in such a system, 
‘Measured mass is the attempt of the mass to return to 
zero relative speed in its associated fractal space 
according to the laws of physics, i.e. retur to its lowest. 
energy state, Inertia is the same effect of the changing 
state ofthe mass from one-dimensional state to another. 
Both are the result of efforts to change the dimensional 
state of mass. The positive aspect of the square root of 
the ratio of energy/mass is the view wo behold from 
ош position in space while the negative is the view 
from the opposite position, 


In addition to the view of the Universe as being made 
up as fractal space, all moving at different relative 
speeds to any other fractal space, one must consider 
the make up of space having at the same time 
dimensional space, according to Euler's formula given 
above. There are at any moment an infinite number of 
spatial dimensions, defined by the relative speed of the 
fractal units involved, extending throughout the 
Universe, Each fractal unit is constantly changing its 
position in dimensional space. There are thus constantly 
changing energy states throughout the Universe both 
їп relative position in real space and in dimensional 
space. While on one hand the distances across the 
Universe are immense in relative space, many points 
across the Universe are present in the same dimension 
at the same moment, possibly allowing for instance 
travel across space without the time penalty. This 
results in what might be considered a tuned circuit for 
the Universe or its components, 


If we consider the structure of the relative Universe to 
bo stored energy analogous to magnetic fields and tho. 
dimensional fields to be capacitive, then we can plot 
the results on a conventional two-dimensional chart 
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where x is the horizontal axis and the vertical is the 
imaginary axis. A well-known construction in electrical 
physics and which is known to very often follow 
relativity closely. That throws the negative side of i into 
the second quadrant and the positive into the fourth 
quadrant, if we consider the Universe to be reflective 
and x to be negative when ів positive. Euler's equation. 
does not reflect a totally positive or negative result. One 
wonders at this point as to other equations where unity 
is set to one or higher dimensional equations where the 
three dimensional components are factored out leaving 
another component. The fourth is considered to be timo 
but how do the remaining fit into a Universe as this 
hypothesis describes? The line of thought can be 
followed further into electrical analogy, which I leave 
to the reader. The important result is that there should 
bea resultant O, figure of merit, of the Universe resulting. 
in nodes, or peaks, of probability. The resultant tuned 
frequencies of the Universe can be calculated from 
known factors of the Universe. Such an effect should 
show nodes of reality where matter occurs. 


Properly applied the above hypothesis gives speculative 
answers to most of the problems facing science today. 
Questions such as: 


Is the Universe open or closed? 


Both. At each fractal component of the Universe there 
is a separate universe each reaching limits beyond 
which it cannot exist, At the same time there is 
somewhere atop Universe that must ever remain open. 


What is the structure of time? 


‘Time results from the ever changing fractal Universe 
and goes forward because all justification of the 
Universe causes a corresponding change in reality. Timo 
moves slower at higher relative speeds and as all time 
is perceived to be slower in other fractal units, changes. 
in our timo aro perceived to always go forward. 


What are such phenomena as ghosts, spirits, 
apparitions, otc? 


Events such as these are fragments of probability lof 
behind due to sudden changes in the probability of the 
illusion we perceive to be reality. Having little energy 
they are perceived but are not able to interact with tho 
more forceful real reality. They float free in probability 
space interacting at random intervals with the more 
forceful realities of the real world, 


Where is the missing matter of the Universe? 


There may be clouds of matter floating about in deep 
space, however, most of the approximately 90% of 
matter missing will be found in the layers of dimensions 
‘making up space and which, though interacting, do not 
appear in our reality. Calculations show only about ten 
dimensions are active in any one reality. The rest curl 
up in a ball or knot. While an essential part of space ог 
reality they are not perceivable from the fractal Universe 
of which they are a part. 


Parapsychology? 


Events ofthis type can be attributed to interconnections 
‘on the dimensional, or imaginary, level where there can 
be interactions between fractal units though not directly 
‘associated with each other in relative space. The 
manifestation varies or is temporary due to the 
constantly changing and adjusting due to interactions 
of the probabilities of the Universe. Due to the innate 
probabilities of each individual, one may be more 
‘susceptible or sensitive than other individuals. 


Bible, prophesies, angels, demons, aliens, etc. 


Ш one takes the Bible at face value, with some leeway 
for it's age and many translations, it pretty well 
describes what it purports to describe. Historic 
predictions and conditions of today. If we assume this 
hypothesis has any value then the passage in which 
God says “Let us make man in our image.” takes on 
new meaning. И we assume the probability basis ofthe 
Universe and the constant changing due to justification. 
of reality and timo then the miracles listed do not seem 
so in violation of tho physical world. The miracles only 
require some ability to control reality. Certainly well 
within the providence of a creator. It speaks of heavenly 
beings capable of traveling through the Universe in real 
time and some who interfered with mankind on the 
Earth and that they are still doing so today. If this 
hypothesis is correct then it is readily seen how such 
‘events could occur. Creation events closely compare 
with the way todays computers are made and 
organized. If man can do it, why could not the original 
creator? опе ignores a creator, then one is hard pressed 
for an answer as to how the Universe was created. 


UFOs 


Hone accepts any part ofthe above then the functioning 
of UFOs begins to be understandable. They move 
through space by making spatial jumps through fractal 
nodes. Their appearing around magnetic and electrical 
‘sources maybe due to some, on our part unrealized, easy 
entry and exit to other space at those points. They are 
able to make right angle turns at high speeds because 
the speed is only from our viewpoint. From the viewpoint 
of the craft it is simply changing locations in space. 
‘The turning on edge may be only a different orientation 
of space at that point. 


Particles "Out of the Vacuum" 


As we shoot atomic matter at higher and higher speeds 
into nuclei we are able to fracture the construction of 
the building blocks of matter. The high speed fractal 
construction of probabilities of the unit used smashes 
into the target with enough speed to mix the 
probabilities resulting in new nodes from the total 
probabilities present. Various probabilities are ejected 
resulting in short lived particles in unstable nodes. At 
times fragments of probabilities appear out of nowhere 
as they form up to combine into larger nodes. Travel 
distance and speed observed may give a clue to the 
basic frequency of the Universe. 
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Black Holes 


Tho midpoint of the tuned circuit of the relative 
structure and dimensional structure of the Universe. 
As matter spirals in, from the relative structure, to be 
torn apart into its basic probabilities it passes through 
tothe dimensional structure of space which holds 80% 
of the matter. There it is available for recollection and 
use by the relative space. 


Probability. Basic structure of the energy of space. 


Everything operates at random but within preferred 
patterns set by the frequencies involved. If you look long 
enough anything can be found. As a result we find odd 
bones of prehistoric creatures that may have never 
existed. Weird things can happen. Odd pieces of 
structure can occur such as metaphysical events. The 
Qof space is sometimes sharp and sometimes rounded, 
spreading out to include things not really meant to be 
in the overall scheme of the Universe. Christ said “If 
you had the faith of a mustard seed, you could say to 
the mountain move and the mountain would move”. (For 
those not of the Christian faith, this may be considered 
not as any proof but as a representative statement of 
the meaning of this paragraph.) That is in keeping with 
the quantum statements that nothing exists until it is 
seen and that we have some control over the 
probabilities. If the structure of space is based on 
probability then the next important question is ‘What 
is a probability’. We look to probability as a simple 
mathematical work, But, what makes probability work? 


About the Author: 


EDUCATION: University of North Carolina at Raleigh 
(Nuclear В Electrical Engineering), Air University, Gunter 
Air Force Base (Radio Fundamentals, Motorized Equipment) 
Western Electric Co Engineering Center 


The entire Universe is based on mathematics but we 
have no idea what is underneath the mathematics. Are 
dimensional planes perhaps better represented by other 
number bases? Are some of the unsolvable 
mathematical problems solvable in other number 
bases? 

Gravity 


All forces in the Universe are the same. Gravity happens 
tobe the one that works on our fractal space. Others, 
molecular, atomic, and nuclear are the same but work 
in different fractal space. All are the result of matter 
trying to reach its lowest potential. 


"Tho above aro only random questions chosen without 
any order. Most other problems can in some way be 
answered in line with the hypothesis, if not in detail. 
‘Too many questions can be fitted to the hypothesis not 
to take a serious look at it even though it may seem а 
litte far out. The number of answers from one simple 
statement of the structure of the Universe defends the 
idea better than details 


Опе possible proof, and a relatively simple one, occurs 
tomind. Einstein's theory of relativity was proved when 
NASA flow a clock in space and thon determined that 
time did slow down. То test the above hypothesis I 
‘would like to see four clocks used in the following 


Four atomic clocks in sets of two each. Two to be left 
on the Earth and two to be placed in space for an 
appropriate time. At the end of that time one of the 
clocks on the Earth tobe taken into space and compared 
to the two already in space. Bring one of the clocks in 
space down to the Earth and compare to the clock left 
on the Earth, 


Tho clock taken to space should read slower compared 
to the clocks in space because the ones in space were 
at rest compared to the one on the Earth. 


‘The clock brought back from space should read slower, 
the same as the first one flown by NASA, because the 
clock on the Earth was at rest compared with the one 
in space. 


‘The two clocks left in space should be returned after 
an appropriate time and compared to the ones on the 
Earth. The original in space should now be slower than. 
the original on the Earth and its mate from space. The 
fourth clock is unpredictable. 


The author apologizes for any errors in theory, 
mathematics, ete. There was no one to consult on the 
hypothesis which is an original work of my own and 
drawn on many references of others from the past If it 
has any value Iam indebted to the work of all the others 
whose work I relied on. Any errors are entirely my own 
and not attributable to others. This work is freely 
published in the public domain to be used by any and 
all who wish to do во. It is not to be copyrighted or 
patented in any manner so as to restrict others rights 
to the hypothesis or it’s use. 
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The Charge and Mass 
of a Photon 


Deabrail Kh. Baziev 
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Abstract 


‘The discovery of true elementary particle named 
electrino, which has a constant mass and constant 
positive charge and which is a material carrier of 
magnetic field, electric current and all kinds of 
emanation, was firstly practically applied at the 
modernization of wireless telephone. In the review 
У Anpilogov writes: "The question on the influence of 
low intensity microwave radiation on human health still 
remains open for discussion for more than 50 years" 
13]. Discussion on this question has been already 
inappropriate still it was definitely proved in the patent 
application “Device, which is made to put away the 
charged particles Пих from tho head of the user of mobile 
wireless phone". During the talk on mobile 
wirelessphone 2,610 particle/sec pass through user's 
brain, whereas their energy is 7,6510" Joule, and the 
energy of binding of molecules in protein polymers 
ranges at 4,3-7,610 "Joule according to L. Poling. From 
that we can conclude that microwave radiation of the 
radiotelephone with top antenna leads to the 
destruction of user's brain tissue. The author of the 
patent application D. Baziev (#2001105456, 28.0201. 
in Russia and #PCT/RU02/00054 of the international 
application) offers to fix the antenna on the low part of 
the radiotelephone and to produce radiotelephones with 
‘minimal length within 10 cm. In this case the diagram 
ofthe directional radiation pattern is on the level of the 
user's chin and the brain is out of the direct exposure 
area. This harmless of the microwave radiation could 
not be proved before the discovery of "electrino". 


Introduction 


A systems analysis of all experimental and observation 
‘material gathered in physics, astronomy, and 
astrophysics from the times of Galileo let us reveal the 
following: 


1. — Experimental materials do not agree with the 
existing physical theory. 

2. There is a certain fundamental disadvantage of 
the experimental material, which prevents to build a 
consistent theory. 

3. This fundamental disadvantage consists in the 
absence of a charge antipode of electron, which is in 
the form of a true elementary particle with a positive 
charge and finite mass, 

4. — The proton and positron are not true elementary 
particles and neither of them can be a charge antipode 
of the election because they are subjected to splitting. 


5. Discovery of the second true elementary particle 
with a positive charge could restore the charge 
symmetry in physics, thus leading to a radical revision. 
of the existing theoretical physics and resolving its 
current crisis state, 


‘Searching for this particle required to ascertain physical 
nature of Planck's constant. This became possible ошу 
after the structure of a light beam had been understood. 
Namely, it was the photon sector velocity, known as 
Millikan constant и, rather than the speed of light с, 
that proved to bo a constant, viz 


19.916984 m/s 


constant, (1) 
where ), and v, are tho wavelength and frequency of 
the jon monochromatic beam in the light beam. 


This new quantity elucidated the physical nature of 
Planck's constant: 

в. Man15 

ا 

6.6262681:10 kg m 


[7 


constant, 


where m, is the mass of the second (after electron) true 
elementary particle to be called "oloctrino". From this 
‘expression we have 


FREU RE 
EZE 
6.85575729963- 10" k 


‘The electrino has a positive charge e determined by 


© 


constant, 


mne -3229526609098-107 _ 
тупп. — 1.6578584539-107 


98764431671-1077 C, 


[2 


where m, 1.66087 x 10” kg is the mass of an 
elementary atom accepted as a mass equivalent of one 
atomic unit; в, = 3is the number of electrons in one 
elementary atom; ө = 1.6021892 x 10 C is the charge 
ofan electron; т, = 9.038487 х 10° kgis an improved 
value of electron mass; n, = 2.418198867 x 10 is the 
number of electrinos in an elementary atom. 


‘Thus, it is obvious that Planck's constant is the angular 
‘momentum of the electrino. Moreover, it was Planck's 
‘constant that concealed the second true elementary 
Particle, which is the charge antipode of the electron 
discovered by JJ. Thompson as far back as in 1897. 


The solution of Planck's constant has become a basis 
for the synthesis of the new theory of physics [1]. This 
theory in particular shows that the electrino is the 
carrier of tho magnetic field and electrical current. It is 
а photon of radiation of all ranges, and serves as a 
universal cartier of energy and information. The electrino 
plays the role of a neutzino in moving along the first 
order trajectories. 
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‘The first experiment 


An extraordinary importance and novelty of the new 
theory required an experimental proof of the electrino. 
Forthat several experiments were made in the Institute 
of General and Inorganic Chemistry, Moscow. The 
experiment was based on the following effects 
predicted by the theory. 


1. Ifassume that electrino exists and that light beam is 
a flux of particles having positive charge and finite 
mass [1] we can conclude the following. At the 
discharge of the de source through an incandescent 
lamp in which the current is converted to light and 
irreversibly emitted, the source weight in charged 
state must differ from its weight in discharged state. 
If we prove this difference experimentally we may 
say that light does consist of material particles of 
finito mass and а dc charge carried away by light is 
positive because an incandescent lamp (W=15 Wt) 
does not emit electrons, which are the carriers of 
negative charge. 


2. The second effect to prove was that the weight of a 
discharging de source is increasing whereas its 
weight when charged is decreasing. 


"To prove the validity of these predictions, several sealed 
containers with different de sources inside were 
fabricated. The electrodes were brought out through 
Glass insulators. The batteries were discharged through 
an electric lamp radiating in the visual and infrared 
ranges. The weight of containers was measured before 
and after discharge process with accuracy 
AW=+0,02 mg; balance error was equal to 
А = + 0,05 mg the standard deviation of the 
measurements was within а = 0,03 mg; the buoyancy 
was calculated for each measurement of weight. In this 
paper, we present test results of only one container with 
four generally marketed GP rechargeable cells 
connected in series, The total battery voltage reached 
5400 mV at 6000 mA/h charge capacity. The discharge 
was interrupted when the voltage dropped to 4000 mV, 
the duration of the discharge was measured accurate 
to one second. Two series of experiments were run: one 
inair, the other, under argon. Each series had ten charge- 
discharge cycles (Table 1 and Fig. 1). The total amount 
of the experiments and detailed discussion of results 
have been summarized in a recently published brochure 
121 


The results of the above tests allow us to make the 
following conclusions: 


1. Both galvanic and rechargeable cells during a 
discharge through an electric lamp show sufficient 
‘changes in their weight and charge thus proving that 
photons have a finite mass and a positive electric 
charge. 


2. Anew elementary particle, named electrino, derived 
from Planck's constant in August 1982, and 
published in May 1994, thus gets a complete and 
absolute experimental confirmation. 


Tho second experiment 


One ofthe concepts ofthe new theory is that the speed 
of light in vacuum is a function of photon frequency 
along the beam axis, according to the proportions: 


c= fuv, ims), © 


„=! dst © 
According to the new theory, for the velocity of 
‘monochromatic light (solar light or mereury-discharge 
lamp, but not a laser with a wavelength of 
8x107 m (mid-point of the red spectral line), we 


have 


59336038 -10" s", (т) 


76348505882 -10° m/s, (8) 


which is 58.823% of the speed c, = 2.9979246x10" m/s 
ofa violet beam with a wavelength of 4 x 107 m. 


We have to account that, according to this theory, the 
laser beam is not a true light beam though itis created 
of electrinos. The speed of laser beam is equal to the 
speed of beam plus the speed of current in the 
conductor, viz. 


у, = 2.892629 -10'm/s=const (9) 


If we select a monochromatic beam of ultra-violet light 
with a wavelength of 10 * m then ite velocity 
will be e, =10 С: 


119916084m? [sec _ 
107m 
9979246-10" m/sec 


а=шА= 


WIR = 16-10 “mî 


7,4948115-10" s 


AW, mg 


fei 
Voltage drop mV] of a battery and (2) weight increment [mg] of 
‘container #8 in an argon atmosphere during the second. 
discharge cycle minutes). Xodiection — is spark duration in 
minutes: Y irecion- ia voltage of a battery: 
азаа direction = is weight incensement (mg). 
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= fuv, = [898755190710 Jc? = 2,9979246-1 m/sec 


‘This experiment has been run yet, and it is offered for experimental verification with further publication of 
experimental results 


Table 1 
Weight of container #6 (under argon) in charge-discharge experiments 
Charged battery) Discharged battery Charge 
E Buoyancy | Real weight Measured [Buoyancy] Realweight | weight 
Gmg | W,-w«a value Gmg | w-weG [ли = ww, 
w= сша me 


12682513:0,02 | ввоз1 | 12610166 002, 12682590: +001] 95.002 | 1291503 «0.0: | 0737 


126825.107=002| 86572 |1zssire7e 20.02 | 126826221 =001| 86538 [126912769 =0.01| 1080 


126825212001 | 86.782 | 126911992 20.01 | 126826279 =001| 86.560 | 12912839 2001] 0.847 


1268251872001 86563 | 126911-749 2001 | 126826493 002] 86385 | 126912878 +002] 1128 


12082728:0,00 | 85.187 | 12812467 =0.00 | 126827990 =001| 85.204 [126913194 =0.03| 0727 


126826982000 | 86.182 | 125913162 20.00 | 12682 7897 +004 86308 [126914205 +002] 1042 


1 
2 
a 
а 
5 | 126825. воголм | 86290 | 12091141 ходи | 12582655 2001 | 85836 [126912341 200и] отто 
В 
T 
8 
D 


12682595200 | велот | 128913.257 20.00 | 126827757 =001| 86402 [1291419 =0.01| 0.902 


то [12682725000 | 86294 | 125913544 «000 | 12582815 +000 | 85729 [126914079 2000] 0535 
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This article discusses experiments, which enable the 
identification of the seat of mechanical forces in 
homopolar-machines. Authors provide a suitable 
variation on a recent work "The Unipolar Dynamotor: A 
Genuine Relational Engine" [3], where "relational" 
implies “absolutely relativistic”. The authors' view 
agrees with both Weber's recognition in the 19 century 
of the importance of relative motion in electromagnetic 
phenomena [4] and Einstein's 1905 statement 
concerning electromagnetism [5 


‘The Faraday disk: a reversible engine 


‘The essential components of the homopolar machine, 
first conceived by Faraday in 1832, are shown in Figure. 
1. A conducting disk, free to rotate in the neighborhood. 
ofa permanent magnet, is attached to the end ofa shaft. 
A closing wire provides a conducting path between two 
arbitrary points of the disk. Such a device exhibits 
reversible behavior. 


Closing wire 


вол 
Faraday's setup magnet, disk and closing wire 


A radial current path oflength L takes place in a region 
of the disk when direct current (de) from an external 
source is injected into the closing wire. The interaction 
of the current with the magnetic field produces a 
Laplace force [6] 


F= | авв) causing the rotation of the disk. This 
setup is the moror configuration. 


When the disk is spun by an external source of 
mechanical energy, an emf appears in it. The 
displacement of free charges is produced in this case 
by the Lorentz force f = q(vxB), converting the 
conducting disk into an emf source able to drive de 
through the whole disk plus closing-wire circuit. This. 
set-up is the generator configuration. 


A seemingly curious fact occurs in the motor 
configuration, when dc is injected into the circuit with 
the disk attached to the magnet. Both disk and magnet 
tum together. 


‘Two rival theories, a relativistic and an absolutistic ono, 
have been applied to understand the observed facts: 


In relativistic view, generator configuration makes sense 
only when there is relative motion of the magnet with 
respect to either the disk or the closing wire. Also, a 
‘motor configuration will only take place ifthe possibility 
of relative motion between magnet and either disk or 
closing wire is enabled, 


‘Thus, in the relativistic framework, with the magnet 
attached to the disk, the closing wire becomes the 
"activo" part for the production of mechanical forces or 
‘emf, In this case the disk itself behaves as a "passive" 
element providing a closing-circuit current path. 


Conversely, in the eyes of an absolutist, a generator 
configuration is enabled only because of the disk or 
closing-wire absolute motion. Here, absolute means 
“relative to a frame where the preponderance of the 
‘mass of the universe is at rest” [7,8]. In our case, the 
lab frame acts as an acceptable absolute-motion 
reference. Thus, from an absolutistic view, the magnet's 
rotation with д ВА = Oin each point of the surrounding 
space is unable to produce an emfon nearby conductors. 
‘When in a motor configuration, de is injected in the 
circuit, and the absolutist assigns the observed rotation 
to the magnet “dragging” by the conductor. Here, the 
closing wire acts as a "passive" circuit element. 


New experimental work, complementary to that 
currently known on the subject, introduces arguments 
in favour of the relativistic viewpoint. The related 
experiments, whose underlying physics rests upon a 
‘modified version of the original Faraday setup, are 
described in the following sections. 
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‘The asymmetrical rotor 


Figure 2 shows the disk-shaped ceramic permanent 
‘magnet creating the axial magnetic field B. The removal 
of a 12° sector introduces a field-reversion region. 
Outgoing and ingoing B field lines are represented by 
the and symbols, respectively. 


Bearing 
Maget 5 


L power source 


МО 


closing wire 


Shatt 


Layout of the Asymmetrical Rotor applied to the experimenta 


Two mercury collector rings are embedded in a wood 
cylinder. One is located close to the hollow-disk magnet 
Inner rim and the other in the proximity of the outer 
rim. The magnet's inner and outer radii are 25 and 75 
‘mm, respectively, and its height 25 mm. Its average flux 
density 2mm above the magnet has been estimated to 
be 0.05 T based on a generator experiment with a 
rotating copper disk. The magnet-and-wood-cylinder 
body (the asymmetrical rotor from here on) is firmly 
anchored to a vertical shaft terminated in sharp points 
at both ends. While the lower one lays on a hard- 
polished surface, a conical bearing, enabling its almost. 
frictionless rotation, centers the upper one. 


Unlike the series-connected conductors diametrically 
anchored to the shaft in the Guala-Valverde case [3], 
only one radial conductor wire, a probe located 2 mm. 
above the magnot's face, was considered. By mounting 
it on a bearing, its fee rotation is permitted with its 
ends remaining in contact with both collector rings. A 
12V lead-acid battery applied to the closing wire feeds 
the probe through the collector rings. In the first four 
experimental cases presented the closing wire remains. 
firmly anchored to the lab. In two complementary 
experiments, rotation of the closing wire mounted on 
two shaft-centored bearings is allowed. Its behavior as 


a probe occurs by the injection of de from an additional 
closing-circuit wire anchored to tho lab. 


Experimental 
Six experiments performed are described below: 


1. Rotor anchored to the lab, probe free to rotate 
above the magnet's upward magnetic-field region: 
А radially-ingoing injected de in the 0.2 A range 
was enough to overcome conductor-bearing and 
mercury-wire contact friction. А net 
‘counterclockwise rotation of the probe took place. 


2. Probe anchored to the rotor above the magnet's 
upward magnetic-fiold region, with both free to 
rotate: A radially-ingoing injected de in the 5 A 
range was enough to overcome conductor-plus- 
rotor inertia and friction. A net counterclockwise 
rotation of the probe took place, 


3. Rotor anchored to the lab, probe free to rotate 
above the magnet's downward magnetic-field 
region: A radially-ingoing injected de in the 0.2 A 
range was enough to overcome conductor-bearing 
and mercury-wire contacts friction. A net clockwise 
rotation of the probe took place, 


4. Probe anchored to the rotor above the magnets 
downward magnetic-field region, both free to 
rotate: A radially-ingoing injected de in the 8 A 
range was enough to overcome conductor-plus- 
rotor inertia and friction. A net counterclockwise 
rotation of the probe took place, 


5. Rotor anchored to the lab, closing wire free to 
rotate above the magnet's upward magnetic-field 
region: A 0.4 A dc injected in the inner collector 
ring was enough to overcome conductor-bearing 
and mercury-wire contacts friction. A net clockwise. 
rotation of the closing-wire took place. 


6. Rotor anchored to the lab, closing wire free to rotate 
above the magnet's downward magnetic-field 
region: A 04 A dc injected in the inner collector 
ring was enough to overcome conductor-bearing 
and mercury-wire contacts friction. A net clockwise 
rotation of the closing-wire took place. 


Discussion of results 


Experiments (1) and (3) can be explained using either 
absolutist or relativistic viewpoints because of the 
coincidence of the probe motion relative to the lab with 
the probe motion relative to the magnet. 


Experiment (2) can be explained by a trivial absolutist 
argument founded on a hypothetic probe “dragging 
effect” on the magnet. A relativistic viewpoint 
recognizes the "active" rotational torque on the closing 
wire rather than on the probe where, hinging on 
Newton's third law, the whole action may be split in 
two: 
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Magnet-probe. The magnet produces a 
counterclockwise torque on the probe, and the 
probe exerts an equal but opposite torque on the 
magnet. 


Magnet-closing wire. The magnet exerts a 
clockwise torque on the closing wire, and the wire 
ап equal but opposite torque on the magnet. 


With the probe attached to the magnet, there is no 
chance for relative motion between them. Consequently, 
due to the action-reaction cancellation, rotation is 
forbidden. Conversely, with the closing wire 
mechanically decoupled from the magnet, relative 
motion of the latter is permitted. The torque exerted by 
the closing wire on the magnet is responsible for the 
observed rotation, 


Experiment (4): Due to its similarity with (2) a trivial 
relativistic explanation is applicable to the 
counterclockwise torque exerted by the closing wire 
onthe magnet. There is no known plausible absolutistic 
explanation for it. As quoted above, the hypothetical 
dragging effect would produce a clockwise rotation in 
this case, The consideration of the experiments (2) and 
(4) suffices to reject the dragging hypothesis. 


Complementary experiments (5) and (6) confirm the 
short-range extension of the field-reversion region 
founded on the closing-wire clockwise rotation (6). 
Briefly speaking, the closing wire is not sensitive to the 
field reversion and the magnot's counterclockwise 
reaction explains at once the outcome of (4). Clearly, 
experiments (5) and (6) show that the torque on the 
closing wire is independent of its location on the 
magnet. 


Figure 3 depicts the two rotational torques involved in 
(2) ава (4) 


tone 


Figs 


Rotational torques acting on the magnet and 
nibo closing wire 


Topological and miscellaneous considerations 


One of the keys to the success of the above described 
experiments lies in the dynamotor's magnet design (see 
Fig 4). The short-range field reversion region allows the 
inversion of the Laplace force on the probe, making tho. 
force on the closing wire insensitive to that B-field 


~ 


наа 


In all the above cases the electromagnetic forces 
between probe and closing wire were neglected 
because of its small magnitude compared to the 
predominant magnet-wire interaction forces. 


Tho observed torques became, in all the experiments, 
independent of the location of the contact points 
between closing wire and collector rings. Also, the 
closing wire shape exhibited no noticeable influence 
on torques. These observations can be easily explained 
using the divB = O fundamental law, Laplace force, and 
some elementary topological considerations. 


Kennard [1], Bartlett [1} Panosky [7.8], Muller [9], Wesley 
[10]and some of this article's authors took absolutistic. 
viewpoints when dealing with homopolar phenomena 
111,12]. On the contrary, Weber [4], Assis [13], and Kelly 
[14] adopted a relativistic framework on the issue from. 
the beginning. 


By attaching the magnet to the disk in the original 
Faraday setup, the relative rotation between disk and 
closing wire remains unchanged. Therefore, in a 
generator configuration, the disk plus magnet rotation 
at with the closing wire at rest in the lab is entirely 
‘equivalent to the closing-wiro rotation at - with the disk 
plus magnet at rest. This fact introduced a correct but 
physically “colorless” weak relativism to tho homopolar 
generator description: the “unipolar generator really has. 
three components, the magnet, the cylinder and the 
meter (including the contacts). A relative motion of the 
ast two, not the first two, is required" [1] 


A growing interest in basic electromagnetism [15,27] 
сап not be ignored, and from time to time some authors, 
attempting to catch “free energy" from the space, have 
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claimed the design of homopolar engines with efficiency 
greater than unity, as can be checked by searching for 
Bomopolar motor on the Internet. The strict application 
of Nowton's third law precludes the above non-physical 
possibility. 


Itis worthwhile to stress that the homopolar machine 
is a famous example where Faraday's flux rule fails. 
‘This fact worried Faraday himself and is clearly 
discussed by Feynman [28] who emphasized that the 
correct physics is always given by the Lorentz force 
law and the Maxwell fundamental equation 
curl E =-B/t. Homopolar induction is fully understood 
using only the Lorentz force. Our experiments 
enhance the relativistic structure of the Lorentz force 
because the only relevant velocity is the velocity of 
the conductor relative to the magnet. 


Acknowledgments: To Profs. C.N. Gagliardo and A. 
Ipohorski-Lenkiewiez for the conceptual comments on 
this development. 
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Weight Reductions Generated by Bucking-Field Permanent Magnets 
LAB REPORT ON SmCo RING MAGNET 
EXPERIMENTS 


Experiments conducted by: 
William C. Simpson 


9300 Groton, CT 06340 
"Tel (860) 405-1157 


The following experiments were conducted at the 
Coastal Environmental Laboratory (CEL) at Avery Point, 
Groton, Connecticut. (41° 19° 0.17 N. latitude x 72° 3 
50.27 W. longitude x 35 feet elevation above mean sea 
level) I wish to thank the personnelat the CEL for their 
generosity for providing the use of their Mettler Toledo* 
Model AG104 electronic scale for the measurements 
taken in the proceeding experiments. The AG104 
electronic scale s an enclosed pan unit with a maximum 
mass range of 101-grams with 0.0001-gram readability. 


Editorial: This article is one more 
link between magnetizm and 
theory of aether, to my mind. It is 
possible to assume that in his 
‘experiments the author creates 
small but detectable changes in 


density of aether, that 
demonstrates itself as tho weight 
changes. 


Alexander V Frolov. 


Tho purpose of those experiments was to see if thoro is 
any detectable weight change when permanent 
magnets are forced together with their like-poles facing 
each other. The magnets were weighed individually, in 
both directions, with their field poles oriented vertically. 
Tho sums of the two individual magnet weights (magnet 
#1 and magnet #2) in each vertical orientation were 
compared to the weight measurements taken when they 
were assembled using the nylon bolt and wing nut 
depicted in DIAGRAM 1. The specifications for the two 
Samarium Cobalt magnets used in the following 
experiments are shown in DIAGRAM 1. 


The first sot of experiments with the SmCo Ring 
magnets were conducted January 14, 2002. An inverted 
paper cup was used to raise the test sample magnets 
2.7" above the AG104 electronic scale pan in order to 
minimize possible magnetic interaction with tho scale- 
sensing element, as depicted in DIAGRAM 2. Tho tare 
adjustment was used to set the scale readout to 
0.0000-gram with the cup in place. The magnets were 
‘weighed individually. Magnet #1 weighed 9.9450-gram 
with the N pole facing up and 9.9397-gram with tho 8 
pole facing up. Magnet #2 weighed 9.9520-gram with 
the N polo facing up and 9.9443-gram with tho S pole 
facing up. 


The second set of experiments with the SmCo Ring 
magnets were conducted February 4, 2002. These 
experiments were shielded with Mu 80 magnetic 
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shielding material as depicted in DIAGRAM 3. The 
scale was tare adjusted to 0.0000-gram with the entire 
set of Mu 80 shield pieces in place. Then the magnets 
were weighed individually. Magnet #1 weighed 9.9483- 
gram with the N pole facing up and 9.9486-gram with 
the S pole facing up. Magnet #2 weighed 9.9527-gram 
with the М pole facing up and 9.9542-gram with the 8 
pole facing up. The Nylon bolt and wing nut were 
placed in the Mu 80 shield can (without the magnets) 
and the scale was tare adjusted to 0.0000-gram. 
‘Therefore, the readouts would only be reading the 
weight of the bucking magnets. 


‘The first column in TABLE 1. the vertical measurements, 
is the distance of separation d, or air gap, of the 
magnets. The second column shows the January 14, 
2002 weight measurements of the two magnets, as 
shownin DIAGRAM A. The third column shows the 
January 14, 2002 weight measurements of the two 
magnets, as shown in DIAGRAM B. Tho fourth column 


DIAGRAM 2 
01/14/2002 EXPERIMENTS: 
CUP HEIGHT. 275" above 


shows the February 4, 2002 weight measurements of 
the two magnets, as shown in DIAGRAM C. The fifth 
column shows the February 4, 2002 weight 
measurements of tho two magnets, as shown in 
DIAGRAM D. 


The horizontal measurement, as depicted in TABLE 2, 
TABLE 3, TABLE 4 and TABLE 5, are through the four 
basic magnetic compass headings; North, East, South, 
and West respectively. They are referenced to 
DIAGRAME and DIAGRAM for the January 14, 2002 
experiments and DIAGRAM G and DIAGRAM H for the 
February 4, 2002 experiments. The corresponding 
graphs of the force change plots, GRAPH 1, GRAPH 2, 
GRAPH 3, GRAPH 4, and GRAPH § accompany each 
table. The forces were converted from the mass 
readings, which are a scalar measurement, to dynes. 
The convention used for the force vector was chosen as 
plus (+) for up, or a weight reduction, and minus (-) for 
a weight increase. 
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ELEVATION VIEW OF THE 


VERTICAL EXPERIMENTS 
NOTE: 
anas ртт 
= VED) January 14, 2002 Experiments: Start 
Se 1227 hoe EST End: 1540 
DAGRAMS ERE rs ran 
EUM БЫЛО ЗК БӘ robruary 4, 2002 Experiments: Start 
в Я LI. time: 13:18 hours EST, End time: 14:50 
hours EST. 
TABLE I: 
01/14/2002 EXPERIMENTS 02/04/2002 EXPERIMENTS 
OPEN, WITH PAPER CUP WITH MU 80 SHIELDING 
Air aap | Diagram Diagram B Diagram С Diagram D 
a | NtoN vertical 3108 vertical NioN vertical Sio S vertical 
192099 quam. 19 8917.gram 19.3025 gram 19.9013-gram 
(Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)* 
"pm 198757.9ram. 19 8760-gram 198758-gram 
Inch | 0.0124-gramweight | 0.0160-gram weight | 0.0265-gram weight | 0.0255.gram weight 
reduction (0.08737%) | reduction(0.08045%)| reduction(0.13324%) | reduction(0.12821%) 
ve | s9.8761-gram 198751-gram 19 8760-gram 198762gram 
Inch | 0.0102-gram weight | Ooi66gramweight! 0.0265-gram weight | — 0.0250-gram weight 
reduction(0.06637%) | reduction(0.08346%) | reduction(0.12024%) | reduction(0.12570%) 
1/4 ]|тавїёзшаш 19.8748-oram 19 8760-gram 198768-gram 
Inch | O0130-aram weight | 0.0169-aram weight | 0.0265-gram weight | 0.0246-gram weight 
redution(0.06536%) | reduction(0.08497%) | reduction(0.13324%) | reduction(0.12018%) 
3m | 198765-gram 199752 gram 19 8760-gram 198777 gram 
inch | 00128-gram weight | O.0i64gram weight | 00266-лаш weight | 0.0238-gram weight 
reducon(00643) | reduction(0.08246%) | reduction(0.12026%) | _reduction(011966%) 
wa | 19.8774-gram 198752 gram 198757.gram 19.8809-gram 
Inch | 0.0119-gramweight | O.0164-ararm weight | 0.0268-gram weight | — 0.0204-gram weight 
reduction(0.05983%)_ | reduction(0.08246%) | reduction(0.12478%) | _reduction(010257%) 
вв | 19.8776-gram 19.8754-gram 19.8779-gram 19.8806-gram 
Inch | 0.0117 gram weight | 00163-gram weight | 0.0246-gram weight | 0.0207-gram weight 
reduction(0.05880%) | reduction(0.0@195%) | reduction(0.12968%) | reduction(010403%) 
hine | 10.8777-gram 198748 лаа 199772 gram 19.8832-gram 
Inch | Oottéqramweight | 0.0160-gram weight | 0.0252<gram weight | 0.0181-gram weight 
reduction(0.05802%) | reduction(0.00497%) | reduction(0.12670%) | ^ reduction(0.09100%) 
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* Magnets #1 and #2 were individually weighed in 
the orientation used in each experiment and their 
separate weights were added together. 


NNshield „, = Amass- g 


for N-to-N pole facings shielded with Mu 80 shielding. 

The following equation was used to calculate the 
weight changes, in dynes, in the proceeding graphs. 

> for 30-8 pole facings shielded with Mu 80 shielding. In 

AF = калаш 5 the subscripts, , and, refers to the respective number of 

data points per plot. The subscript , refers to the vertical 


SSshield ,, = Amass- g 


where ү 
hange in force (weight change) axis and , refers to the 
k = 980.665 dyne - аш! horizontal distance d axis. In GRAPH 1, , = 
and GRAPH 1 
9 = 9.80665 m - sec? 


which is the local rate of gravitational acceleration, 


‘The product of the measured changes in mass, Amass, 


and g is denoted as follows on the graphs: 
2 € Но 
NNopen ,, = Amass -g HM vi ^ 
Hia ECL. 
for N-to-N pole facings in the open (or unshielded). n N 


SSopen,, = Amass- g 


for S-to-S pole facings in the open (or unshielded), am 


ISOMETRIC AND ELEVATION VIEW OF THE HORIZONTAL EXPERIMENTS 
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MAGNETIC DECLINATION FROM THE LOCAL TOPOLOGICAL MAP: 


n 
ELI 


Er 


1984 Magnetic Declination= U. $. Geological Survey 
New London, Connecticut Quadrangle Topological Map. 


North # | 02/14/2002 EXPERIMENTS 02/04/2002 EXPERIMENTS 
OPEN, WITH PAPER CUP WITH MU 80 SHIELDING 
Air gap | Diagram E Diagram F Diagram G Diagram H 
a Nto N horizontal | S to S horizontal Nto N horizontal S to S horizontal 
19.8905-gram 19.8905-gram 19.9019-gram 19.9019-gram 
(Sum of 1 & 2)* (Sum of 1 а 2)* (Sum of 1 & 2)* (Sum of 1 & 2)* 
оо 19.8735-gram. 19.8778-gram 19.8890-gram 19.8810-gram 
Inch | 0.0170-gram weight |0.0127-gram weight | 0.0129-gram weight |  0.0209-gram weight 
reduction (0.08547%) | reduction(0.06385%) | reduction(0.06479%) |  reduction(0.10497%) 
ve 19.8728-gram. 19.8790-gram. N/A** N/A** 
Inch — | 0.0177-gram weight |0.0115-gram weight 
reduction(0.08899%) | reduction(0.05782%) 
1/4 19.8721-gram 19.8798-gram N/A’ N/A ** 
Inch | 0.0184-gram weight | 0.0107-gram weight 
reduction(0.09251%) | reduction(0.05979%) 
3/8 19.8705-gram. 19.8800-gram. N/A** N/A** 
Inch — |0.0200-gram weight |0.0105-gram weight 
reduction(0.10055%) | reduction(0.05279%) 
1/2 19.8698-gram 19.8811-gram. N/A** N/A ** 
Inch | 0.0207-gram weight | 0.0094-gram weight 
reduction(0.10407%) | reduction(0.04726%) 
5/8 19.8693-gram. 19.8818-gram. нул N/A** 
Inch | 0.0212-gram weight | 0.0087-gram weigh 
reduction(0.10658%) | t reduction(0.04974%) 
11/6 | 19.8696-gram 19.9827-gram 19.9190-gram 19.9029-gram 
Inch | 0.0209-gram weight |0.0078-gram weight | 0.0171-gram weight |  0.0010-gram weight 
reduction(0.10508%) | reduction(0.03921%) | increase(0.08588%) |  increase(0.00502) 


Compass Hoading is approximate 


* Magnets #1 and #2 were individually weighed with polo faces oriented vertically, with N up then with S up, 


and the results were averaged and added, 


** Due to time constraints, these measurements were not taken- 
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NOTE: 
‘The calculated mass of each magnet was determined by the 
following formula based upon the manufacturer's dimensions 
and density value. 


eeg 


214963 en? 


87mcm* 
mass = density volume 


mass = 10.570177 gm. 
‘This is higher than the magnetized mass of each 
magnet. 


However, some tables give a lower density for 
the SmCo magnet, 0.300Ib/in*, which equals: 


density = 8.303971-gmem* 
mass = 10.089017 gm. 


This is stil higher than the magnetized mass of 
each magnet. Does the SmCo material become 
slightly lighter in weight when it is magnetized? 


TABLE 3 
East # 01/14/2002 EXPERIMENTS 02/04/2002 EXPERIMENTS 
Heading ОРЕМ, WITH PAPER CUP WITH MU 80 SHIELDING 
Airgap | Diagram Е Diagram F Diagram G Diagram H 
D NtoNhorizontal | Sto S horizontal NtoNhorizontal | Sto S horizontal 
19.8905-gram 19.8905-gram 19.9019-gram 19.9019-gram 
(Sum of 1 & 2)* (Sum of 1 & 2)* Sumof1&2)* (Sumof1& 2)* 
00 19.9763-gram 198755-gram. 19.8928-gram 19.8731-gram 
Inch | 0.0142-gram weight | 0.0150-gram weight | 0.0091-gram weight | 0.0288-gram weight 
reduction (0.07139%) | _reduction(0.07541%) | reduction(0.04570%) |. reduction(0.14464%) 
1/8 198777-gram. 198750-gram. N/A‘ N/A** 
Inch | 0.0128-gram weight | 0.0155-gram weight 
reduction(0.06435%) | _reduction(0.07793%) 
1/4 — | 198782-gram. 198743-gram. N/A‘ N/A** 
Inch | 0.0123-gram weight | 0.0162-gram weight 
reduction(0.06184%) |  reduction(0.0814556) 
3/8 198779-gram. 19.8722-gram N/A‘ N/A** 
Inch | 0.0126-gram weight | 0.0183-gram weight 
reduction(0.06335%) | _reduction(0.08200%) 
1/2 19.8792-gram 19.8715-gram N/A‘ N/A** 
Inch | 0.0113-gram weight | 0.0190-gram weight 
reduction(0.05681%) | _reduction(0.09552%) 
5/8 198814-gram. 19.8712-gram N/A‘ N/A** 
Inch | 0.0091-gram weight | 0.0193-gram weight 
reduction(0.04575%) | _reduction(0.08703%) 
11/16 | 19.9815-gram 19.8720-gram 19.9338-gram 19.9030-gram 
Inch | 0.0090-gram weight | 0.0185-gram weight | 0.0319-gram weight | 0.0011-gram weight 
reduction(0.04525%) | reduction(0.09301%) | increase(0.16021%) | increase(0.00552%) 


# Compass Heading is approximate 


* Magnets #1 and #2 were individually weighed with polo faces oriented vertically, with N up then with 8 up, 


and the results were averaged and added. 


** Due to time constraints, these measurements were not taken. 


st 2002 
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TABLE 4 
East # 01/14/2002 EXPERIMENTS 02/04/2002 EXPERIMENTS 
OPEN, WITH PAPER CUP WITH MU 80 SHIELDING 
Air gap | Diagram E Diagram F Diagram G Diagram H 
D N to N horizontal Sto S horizontal Nto Nhorizontal | Sto S horizontal 
19.8905-gram. 19.8905-gram. 19.9019-gram. 19.9019-gram. 
(Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)* 
00 19.8746-gram 19.8769-gram 19.8896-gram 19.8660-gram 
Inch | 0.0159-gram weight | 0.0136-gramweight | 0.0123-gram weight | 0.0359-gram weight 
reduction (0.07994%) |  reduction(0.06837%) | reduction(0.06178%) | reduction(0.18030%) 
1/8 188720-gram 19.8788-gram N/A‘ N/A "т 
Inch | 0.0185-gram weight | 0.0117-gram weight 
reduction(0.09301%) | _reduction(0.05882%) 
m 19.8709-gram 19.8797-gram N/A ** N/A ** 
Inch | 0.0196-gram weight | 0.0108-gram weight 
reduction(0.09854%) | _reduction(0.05430%) 
3/8 19.8704-gram 19.8803-gram. N/A ** N/A ** 
Inch | 0.0201-gram weight | 0.0102-gram weight 
reduction(0.10105%) | _reduction(0.05128%) 
m 198711-gram 19.8814-gram. N/A ** N/A ** 
Inch | 0.0194-gram weight | 0.0091-gram weight 
reduction(0.09753%) | _reduction(0.04575%) 
5/8 19.8698-gram 19.8825-gram N/A ** N/A‘ 
Inch | 0.0207-gram weight | 0.0080-gram weight 
reduction(0.10407%) | reduction(0.04022%) 
11/16 | 19.8703-gram 19.9817-gram 19.9423-gram. 19.8810-gram 
Inch | 0.0202-gram weight | 0.0088-gram weight | 0.0404-gram weight | — 0.0209-gram weight 
reduction(0.10156%) | reduction(0.04424%) | increase(0.20290%) | ^ reduction(0.10497%) 


# Compass Heading is approximate 
* Magnets #1 and #2 were individually weighed with pole faces oriented vertically, with N up then with S up, 
and the results were averaged and added. 

** Due to time constraints, these measurements were not taken- 
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TABLES 
01/14/2002 EXPERIMENTS 02/04/2002 EXPERIMENTS 
ОРЕМ, WITH PAPER CUP WITH MU 80 SHIELDING 
Air gap | Diagram E Diagram F Diagram G Diagram H 
D N to N horizontal S to S horizontal Nto N horizontal Sto S horizontal 
198905-gram. 19.8905-gram. 19.9019-gram. 19.9019-gram 
(Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)* (Sum of 1 & 2)* 
[1] 19.8777-gram 19.8748-gram 19.8933-gram 19.8724-gram 
Inch | 0.0128-gram weight | 0.0157-gram weight | 0.0086-gram weight | — 0.0295-gram weight 
reduction (0.06787%) | reduction(0.078933) | reduction(0.04319%) | _reduction(0.14816%) 
1/8 18.8767-gram. 188737-gram. NAY NAS 
Inch | 0.0138-gram weight | 0.0168-gram weight 
reduction(0.06938%) | _reduction(0.08446%) 
n 19.8777-gram 19.8733-gram N/A ** N/A ** 
Inh [00128-аш weight | 0.0172-gram weight 
reduction(0.06435%) | _reduction(0.08647%) 
3/8 19.8783-gram. 198727-gram. N/A ** N/A ** 
Inch | 0.0122-gram weight | 0.0178-gram weight 
reduction(0.06134%) | reduction(0.08949%) 
12 19.8806-gram. 198722-gram. N/A** N/A 
Inch — |0.0099-gram weight | 0.0189-gram weight 
reduction(0,04977%) | _reduction(0,09200%) 
5/8 19.8811-gram 19.8715-gram N/A** N/A ** 
Inch — |0.0094-gram weight | 0.0190-gram weight 
reduction(0.04726%) | reduction(0.09552%) 
11/16 | 19.8803-gram 19.8723-gram 19.9427-gram 19.8976-gram. 
Inch — |00102-gramweight | 0.0182-gram weight | 0.0408-gram weight | — 0.0043-gram weight 
reduction(0.05128%) | reduction(0.09150%) | increase(0.20491%) | _ reduction(0.02160%) 


# Compass Heading is approximate 


* Magnets #1 and #2 were i 


** Due to tim 


ividually w 


id and added. 
ne constraints, these measurements were not taken. 


hed with pole faces oriented vertically, with ир then with S up, and the results 
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GRAPH 5: 
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RING MAGNET #1, N UP: 9.9483-grams 
RING MAGNET #2, N UP: +9.9527-grams 
TOTAL WEIGHT: 19.9010-grams 


WEIGHT INCREASE WITH OPPOSITE POLES ATTRACTING, AS DEPICTED IN DIAGRAM I, IN MU 80 SHIELD 


where 19.9861-grams was the measured value: 


19.9861-grams - 19.9010-grams = 0.0851-qram weight increase. 
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‘THREE RIVERS COMMUNITY COLLEGE, 
‘THAMES VALLEY CAMPUS 
LAB REPORT ON SmCo RING MAGNET 
EXPERIMENTS 


The following experiments were conducted at the 
Thames Valley Campus (TVC) of the Three Rivers 
Community College, Room #207 Chemistry Laboratory, 
in Norwich, Connecticut on March 8, 2002. (41"30' 34.62" 
N. latitude х 72° 6' 13.63" W. longitude x 115 feet 
elevation above mean sea level) I wish to thank the 
instructors at Three Rivers for their generosity for 
providing the use of their Sartorius" Model # 2442 
analytical balance for the measurements taken in the 


proceeding experiments. The Sartorius Model # 2442 
analytical balance is an enclosed pan unit with a 
maximum mass range of 200-grams with 0.0001-gram. 
micrometer readability and a precision of 0.05-mg 
standard deviation. 


‘The purpose of these experiments was to compare the 
Avery Point vertical measurements conducted on the 
‘Mettler Toledo” Model AG104 electronic scale, in 
TABLE 1, with the Sartorius Model # 2442 analytical 
balance measurements recorded in TABLE 6. The same 
two Samarium Cobalt magnets (magnet #1 and magnet 
#2) weighed individually in each vertical orientation 
were compared to the weight measurements taken 
when they were assembled using the nylon bolt and 
wing nut depicted in DIAGRAM 1. The specifications 
for the two Samarium Cobalt magnets used in the 
following experiments are shown in DIAGRAM 1. 


The fist column in TABLE 6, the vertical measurements, 
is the distance of separation d, or air gap, of the 
magnets. The second column shows the weight 
measurements of the two magnets, as shown i 

DIAGRAM A. The third column shows the weight 
measurements of the two magnets, as shown in 
DIAGRAMB. An inverted paper cup was used to raise 
the test sample magnets 2.75" above the Sartorius 
Model # 2442 balance scale pan in order to minimize 
possible magnetic interaction with the balance, as 
depicted in DIAGRAM 2. The fourth column shows the 
weight measurements of the two magnets, as shown 
in DIAGRAM C. The fifth column shows the weight 
measurements of the two magnets, as shown i 

DIAGRAM D. These experiments were shielded with 


Mu 80 magnetic shielding material as depicted in 
DIAGRAM 3. The resultant data of TABLE 6 is plotted 
on GRAPH 6. The results of the previous experiments 
at Avery Point, from GRAPH 1, and the recent Thames 
Valley experiments, from GRAPH 6, are plotted on 
GRAPH 7 for comparison. The Mu 80 magnetically 
shielded experiments on the Sartorius Model # 2442 
analytical balance at Thames Valley are in close 
agreement with the data collected with the AG104 
electronic scale at Avery Point. However, the Thames 
Valley data collected for the unshielded experiments is 
somewhat smaller in weight reduction. I attribute this 
to external interference. The Thames Valley setup 


included a nonferrous tabletop, as did the Avery Point 
setup. However, the Thames Valley balance table 
consisted of a steel frame and legs, which may have 
altered the readings. The Mu 80 shielding provided a 
more intrinsic method for accurate data collection. 


The horizontal measurements were not taken in this set. 
of experiments due to time constraints. A final 
experiment was attempted to replicate the relative 
weight increase with the opposite poles of the ring 
‘magnets "stuck" together, as depicted in DIAGRAM I; 
however, the magnets shattered during assembly! 


TABLE 6 
03/08/2002 TRCC EXPERIMENTS, 03/08/2002 TRCC EXPERIMENTS, 
@ TVC: OPEN, WITH PAPER CUP @ TVC WITH MU 80 SHIELDING 

Air gap | Diagram A Diagram B Diagram C Diagram D 

a N to N vertical Sto S vertical N to N vertical Sto S vertical 
19.8734-gram 19.8726-gram 19.8912-gram 19.8929-gram 
(Sum of 1 & 2) (Sum of 1 & 2)* (Sum of 1 а 2)* (Sum of 1 & 2)* 

00 19.8699-gram. 19.8696-gram. 19.8691-gram. 19.8706-gram. 

Inch | 00035-gram weight | 0.0030-gram weight | 0.0221-gram weight | — 0.0223-gram weight 
reduction (0.01761%) | reduction(0.01510%) | reduction(0.11110%) | _reduction(0.11210%) 

1/8 19.8699-gram 19.8699.gram. 19.8688-gram 19.8707-gram 

Inch | 0.0035-gram weight | 0.0027-gram weight | 0.0224-gram weight | 0.0222-gram weight 
reduction(0.01761%) |_reduction(0.01359%) | reduction(0.11261%) | _reduction(0.11160%) 

m 19.8695-gram. 19.8695-gram. 19.8687-gram 19.8712-gram 

Inch | 0.0039-gram weight | 0.0031-gram weight | 0.0225-gram weight | 0.0217-gram weight 
reduction(0.01962%) | reduction(0.01560%)_| reduction(0.11312%) |_reduction(0.10908%) 

3/8 19.8695-gram. 19.8699.gram. 19.8692-gram. 198730-gram. 

Inch | 00039.gram weight | 0.0027-gram weight | 0.0220-gram weight | 0.0199-gram weight 
reduction(0.01962%) | reduction(0.01359%) | reduction(0.11060%) | _reduction(0.10004%) 

12 19.8689-gram. 19.8699.gram. 19.8695-gram. 19.8738-gram 

Inch | 0.0045-gram weight | 0.0027-gram weight | 0.0217-gram weight | 0.0191-gram weight 
reduction(0.02264%) |_reduction(0.01359%)__|_reduction(0.10909%) |_reduction(0.09601%) 

5/8 19.8686-gram 19.8699-gram 19.8702-gram 19.9746-gram 

Inch | 0.0048-gram weight | 0.0027-gram weight | 0.0210-gram weight | —0.0183-gram weight 
reduction(0.02415%) | reduction(0.01359%) | reduction(0.10557%) | _reduction(0.09199%) 

11/6 | 19.8690-gram 19.8699.gram. 19.8707-gram. 19.8756-gram. 

Inch | 0.0054-gram weight | 0.0027-gram weight | 0.0205-gram weight | — 0.0173-gram weight 
reduction(0.02717%) | reduction(0.01359%) | reduction(0.10306%)| ^ reduction(0.08697:9) 


* Magnets #1 and #2 were individually weighed in the orientation used in each experiment and their separate 


weights were added together. 


NOTE: 


March 8, 2002 Experiments: Start time: 12:12 hours EST, End time: 13:47 hours EST. 


ugust 2002 


GRAPH 6: MAGNETIC DECLINATION FROM THE LOCAL. 
TOPOLOGICAL MAP 
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KEY TO GRAPH 7: 


For N-to-N pole faci 
NNopenAP. 
For S-to-5 pole facin 
SSopenAP 
For N-to-N pole facings shielded with Mu 80 shielding at Avery Point (APJ: 


inthe open (or unshielded) at Avery Point (AP): 


in the open (or unshielded) at Avery Point (AP): 


NNshieldAP 
For S-to-5 pole facings shielded with Mu 80 shielding at Avery Point (AP): 
SSshieldAP. 
For N-to-N pole facings in the open (or unshielded) at Thames Valley (ТУЗ 
NNopenTV 


For S-to-5 pole facing 

SSopenTV 

For N-to-N pole facings shielded with Mu 80 shielding at Thames Valley (TV): 

NNshieldTV 

For S-to-5 pole facings shielded with Mu 80 shielding at Thames Valley (TV): 
shield TV 


in the open (or unshielded) at Thames Valley (TV): 


The subscripts for the data points , are ай the same value in GRAPH 7 


Advanced Nuclear Waste Decontamination 


Technologies 


Mark Porringa 


Zeropeint Тесмо Inc, 430 Ваза Lake Road, RR # 1, 
‘Deep River, Ontario KOJ 1P0, Canada 
(613) 554-2060 tax: (613) 554-4616 porringam@aecl. ca 


Itis a review of nine alternative, peer-reviewed techniques as candidates for the global clean-up of nuclear waste. 


‘The following is a reasonably comprehensive list of 
potentially effective nuclear waste treatment methods 
that might be employed to treat the entire range of 
radioactive wastes that have proven to be such a 
daunting and horrendously expensive problem for the 
nuclear industry (in all its forms) with major, long term 
implications for the environment. 


A wide variety of methods will probably be required to 
accommodate the many different radioactive waste 
sources including high and low level, solids, liquids and 
Gases. Process names used here are in some cases just. 
convenient labels used to categorize and set them apart. 
from each other. 


Theories on several of these processes are still quite 
speculative and solid evidence that would pass 
conventional poer review is still lacking. This is after 
alla very new field of science. 


Some of these technologies are already well protected 
by international or national patents, with additional US 
and international patents pending, and further patents. 
may be obtained on new developments as they are 
made, 


The Brown's Gas-Metal Matrix Process: 


‘The BG-MMX process utilizes a patented electrolysis 
‘сей of the Australian Prof. Yull Brown's design that is 
said to produce a stoichiometric mixture of monatomic 
hydrogen and oxygen or possibly a quasi-stable water 
‘molecule raised to a high-energy state. This gas has 
some very peculiar properties including the ability to 
sublimate tungsten (6000-0) with an implosive flame 
that burns cool in air with a temperature of only 190°C. 


Tho gas is used to heat a proprietary mixture of metals 
and/or metal oxides including the radwaste to be 
neutralized. A highly exothermic radiant reaction 
appears to result in the immediate reduction of 
radioactivity approaching 95% of the original levels 
judging from preliminary tests, within seconds of 
treatment. The process is conjectured to be effective 
with high level solid wastes and possibly gasses, but. 
probably not liquids. The high temperatures involved 
may also preclude the processing of more volatile 
wastes, 


Since 1991, this technology has been successfully 
demonstrated, on a small scale, atleast 50 times to US, 
Chinese, Japanese and United Kingdom officials on а 
variety of nuclear waste products including Americium, 
Cobalt, Uranium, and Plutonium. The technique can be 
applied for the immediate decontamination of stockpiles 
of nuclear waste materials being held near nuclear 
power plants. The process is very simple, safe, and 
inexpensive to develop further into robotics application 
{or on-site treatment with no foreseen environmental 
effects. 


Photoremediation 


‘The Photoremediation process ofthe American Dr. Paul 
Brown is essentially conventional physics, albeit 
applied in a new and novel way. The process involves 
the use of a high-energy electron beam impinged on a 
target, which in turn produces a monochromatic gamma 
radiation that is tuned to induce Photofission and 
Photoneutron reactions in the target material causing 
rapid neutralization of radioactive isotopes. The 
efficiency claimed exceeds 500% due to the high cross- 
section reactions in the Giant Dipole Resonance region. 
‘The 10 MeV electron beam produces typical fission 
reactions in the 200MeV range effectively turning high 
level solid wastes such as spent fuel into an energy 
source. The process is apparently intended for on-site 
treatment with some wasto-partitioning required, an 
aspect which may not be desirable in certain countries. 


While this idea is similar in topology to a system being 
developed by Los Alamos National Labs, Dr. Paul 
Brown's approach offers several advantages: no need 
for extensive chemical pre-processing and the energy 
required to effect transmutation is greatly reduced. No 
new technology needs to be developed, yet the 
‘engineering of such a photon reactor must be completed 
and it could itself become a practical method for 
generating power. 


ZIPP Fusion. 


‘The ZIPP fusion process, identified by Mark Porringa, 
induces a wide variety of fusion reactions, resulting from 
tho radial compression of individual diatomic and other 
simple molecules dissolved or suspended in a light 
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water, carbon arc electrolysis cell. A variety of other 
coll configurations are envisioned, 


Tho process appears to produce only stable isotopes, 
which should therefore make it capable of stabilizing a 
wide variety of radioactive waste materials. The theory 
on the process draws from Condensed Charge 
phenomena, Brown's Gas implosion, cavitation bubble 
collapse and sonoluminesence - all variations of the 
Casimir effect - which is believed to cohere the Zero- 
point energy of Quantum Vacuum Fluctuations. 
‘Transmutations using variations of this basic process 
may be applicable to a wide variety of nuclear wastes 
and appears capable of operating with an efficiency. 
exceeding 100%. 


А major implication of this process is that the Strong 
force ofthe nucleus is understood as an ultra close range 
Casimir effect. Oakridge Nuclear Laboratories in the 
US in conjunction with several international 
collaborators have just (this month, in fact) announced 
a deuterium cold fusion process based on the essential 
elements of the ZIPP Fusion process first reported in 
1998. The process is very simple and inexpensive to 
develop. 


RIPPLE Fission 


‘The RIPPLE Fission process is an adaptation of existing 
potential technology utilizing a supersonic ionized gas 
to aerosol a counter flow heat exchanger that envelopes 
the radioactive waste aerosol in a vacuum induced 
plasma vortex which appears to disrupt the matter 
stabilizing influence of the Quantum Vacuum 
fluctuations resulting in “gentle” low recoil fission 
reactions which produce only stable fission products, 
with excess neutrons being prompt converted to 
protons via quenched Beta emissions. The process is 
apparently proven with conventional non-radioactive 
‘wastes and is believed applicable to the entire spectrum. 
of radwaste without the need for waste partitioning, 
"This process is also conjectured to operate with over. 
unity efficiency. 


‘The LENTEC Processes 


‘The Low Energy Nuclear Transmutation Electrolytic 
Cells of the Cincinnati group produce a variety of 
transmutation reactions using a variety of exotic 
electrolysis cell designs that generally produce 
condensed charge clusters composed primarily of up 
to 10" electrons each. These electron charge clusters 
produced with the use of special electrodes can 
penetrate the nuclei of larger atoms in solution and 
transmute these atoms into stable elements, 


The range of design and operating protocols and 
potential applications are essentially limitless provided 
for the waste that is dispersed in the electrolyte. The 
reported transmutation of thorium to stable titanium 
and copper by the Cincinnati Group and by the Salt 
Lake City group is one of the most dramatic examples 


of this type of treatment process. Application to other 
high-level liquid transuranic fissionable wastes such 
as surplus Plutonium seems likely. The glaring absence 
of normal fission yield energies is perplexing but 
probably explicable as another form of low recoil fission 
reaction, similar to RIPPLE fission, 


‘The Plasma Induced/Injected Transmutation - PIT 
Processes (also known as HDCC) 


Plasma Induced/Injected Transmutation processes run. 
include a gamut from recent achievements dating back 
to the Oshawa-Kushi cold plasma transmutations 
reported in 1964. Tho patented high-density charge 
cluster process (HDCC) was first discovered by Kenneth 
Shoulders and added on to by Harold E. Puthoff. Later, 
the late Stan Gleeson discovered HDCC in properly 
processed solutions. Still later, Alexander Ilyanok of 
Belarus discovered HDCC, followed by Vasiliy 
Baraboskin in Russia. 


The production of Condensed Charge Clusters and 
various plasma glow discharge phenomena in a variety 
of gaseous atmospheres is again implicated as the 
underlying cause with what should be by now an 
obvious connection with the coherence of Zero-point 
energy from the Quantum or Stochastic vacuum. 


Desk-top high energy particle accelerators have also 
been envisioned, based on the “piggy back" principle, 
in which the clusters permit acceleration of “piggy. 
backed" heaver +ions to extremely high energies 
capable of causing fusion and transmutations in target 
materials including those in solution and the materials 
of which the electrodes are composed. Brown's Gas 
implosion and cavitation bubble collapse reactions are 
also believed to be prevalent in these types of cells due 
to the prevalence of electrolysis. 


A high-density charge cluster technology was 
discovered and used by Stan Gleeson to stabilize 
radioactive liquid wastes and has been developed 
further in the last 4 years by a group led by S-X Jin and 
Hal Fox. Best results for radioactive liquids have been. 
demonstrated in the processing of thorium for a 30. 
minute period and achieving a reduction of radioactivity 
of about 90% from a liquid sample, 


Kervran Reactions 


‘The very compelling evidence compiled by French Nobel 
Candidate Dr. Louis Kervran has identified a wide 
range of nuclear transmutations in biological systems 
that have not been adequately explained. Coherence 
of Zero-point energy via Casimir effects within the 
‘Somatid particles identified by the Canadian Gaston 
Naessens is implicated as a possible cause. A wide 
variety of in vitro and in vivo reactions are believed to 
be possible as proven in nature and numerous 
experiments typically involving a reaction medium 
composed of a dielectric fluid such as water. Highly 
radiation resistant microorganisms have been found 
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thriving in the cote of nuclear reactors indicating the 
possibility of microorganisms being capable of 
transmuting some bioactive nuclear wastes in the 
course of the normal metabolism of such organisms. 


‘The Monti Process 


‘The Italian Roberto A. Monti’s process involves 
confined explosions involving proprietary mixtures of 
materials that include radioactive waste. Ignition of 
such mixtures causes nuclear transmutations resulting 
in reduced radioactivity (to near-background levels) 
following combustion, gradually over 1 to 4 days. 


‘This technique has been confirmed by the Italian ENEA 
and is supported by the French CEA scientists as a 
serious candidate for treatment of waste stockpiles. The 
system, as currently designed, required waste to be 
inserted into a chamber. 


Higher group symmetry electrodynamics 
Extremely weak, non-classical, higher group symmetry 
electromagnetic fields were found during a 1991 
‘experiment made by Glen Rein to alter significantly the 
level of radioactivity in materials, even those in the 
environment. The experiments suggest that higher 
group symmetry electrodynamics modulate the 
‘quantitative and /or qualitative properties of radioactive 
species, If the non-classical fields directly affect the 
radioactive species, it is likely that the appropriate field 
parameters will be discovered to neutralize radioactive 
emissions. In 1999, a theoretical basis for the 
phenomenon was developed by the Welsh physicist, 
M. W. Evans, with the participation of Lt. Col. (retired) 
‘Thomas E. Bearden. 


The technology is extremely simple and could be 
applied with minimum logistics for treating massive 


structures, in-to outdoors, such as the Chernobyl 
disaster site. 


As the engineer who designed the self- 
‘sustaining magnetic motor being advertised 
by Psitronics Group Systems, International. It 
perhaps falls upon me to explain (as well as I 
аш able) the methods used by me in this 
motor's design: 


‘The actual “picture” description is totally 
Intellectual Property; Protected as a Trade 
Secret. 


However: This magnetic motor is a 

‘perpetually imbalanced configuration” of 
permanent magnets; an unequal number of 
‘magnets on the rotor & stator; that revolves 
ina “self-sustaining” manner as the magnets 
seek balance... There are no electrical 
components in the design unless one wished 
to insert alternator windings in the stator to 
provide an electrical output, 


We have discovered: through a prior 
unsuccessful prototype that using a para- 
‘magnetic material (we used aluminum) for the 
rotor & stator was self-defeating; as with the 
powerful rare earth magnets used in the 
design aluminum destroyed the magnetic 


Psitronics Group Systems, International 


Robert “Раш” LeBreton, 2901 Hwy. 6, НС 77 Box 42, Laguna, NM 87026 USA 


E-mail: wizzard9@earthlink not Phono:1-(506)-836-7534. 
Psi/Group's Magnetic Motor - Funding for New Prototype Sought: 


fields... On further analysis of the failed 
prototype it was deduced that a “latch up” 
‘condition would occur between rotor & stator 
magnets; unless the rotor magnets were 
canted or skewed at an angle from tho stator 
magnets... The plastic prototype 
contemplated corrects both of these 
problems. 


We aro seeking an investor willing to put up. 
34000 (DUS) for the prototype and who can 
‘offer $40,000 retum on investment "if it proves 
successful" ...We have a Global Distribution 
"ready to go" as well as a pledge of $ Millions 
towards Manufacturing & Marketing from 
EarthTech, Intemational on submission of a 
running motor. 


Very Respectfully Yours, 
Paul LeBreton 


http://nome.earthlink net/—wizzard9 
(Psi/Group Website) 


Inquiries should be emailed to: 
wizzard9@earthlink net 
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Experimental Investigations 
of the Radioactive Isotope Half-Value Period Changing 
in the Local Volume of Cause-Effect Relations 


Igor A. Melnik 


PrRrunze 232, Tomsk, 634021, Russia, Ph. (3822) 244555 
аддай 


Nuclear-design methods of the elemental analysis are 
based on the property of the radioactive isotope decay 
rate constant. Half period as a constant quantity is 
defined by the time feature (the time flow is uniform in 
the every space point). The given postulate is confirmed 
by the long-term results and raised no doubts. But in 
last years some researches, investigating enough fine 
effects by change of the registered radiation intensivity, 
came to the conclusion about influence of space cycles 
оп the time flow |1. In his turn, N. A. Kozyrev 
uring the investigation of active physical properties 
of time came to the conclusion about violation of its 
uniform flow in the local volume of the cause-effect 
relations, created by the cyclic motion (rotation, 
oscillation) of bodies [2,3,4]. 


Thus, the author get an idea to use a radioactive isotope 
cezium-137 as a "sensor", measuring the changes of 
time flow uniformity in the certain local volume of 
cause-effect relations. In basis there are following 
arguments: owing to a conception of time uniformity. 
and considerable cezium-137 half-value period, the 
source activity must be permanent during the 
experiment time. By the time flow (period) change, Le. 
changes of uniformity in the local volume of cause-effect 
relations, the half-value period — T is changing in the 
direct proportion. Source activity, respectively, is 
changing in the inverse proportion according to the law 
exp (ИТ) in relation to the external space volume. 
Hence, registered gamma-quantum intension 
(amplitude impulse distribution) in the absence of the 
cause-effect relations is proportional to the function 
N,~ exp (In2/T,). Then the proportion N,/AN, where 
AN-N,N is made, and by means ofit ahalf-value period 
difference is defined by the formula 


зате [атла (AN/N n2] — 


N,- selective average amplitudes of impulses at the 
сазе of static liquid (in tho absence of the cause-effect 
relations) 

N -selective average amplitudes of impulses at the case 
of rotation of liquid. 


In this case, there were investigations of the 
determination of the gamma-quantum intension change 
(Le. change of a half-value period) dependence on the 
angular velocity of the activator rotation, and also on 
the coordinates location and amount of cause-effect 
relations (Fig. 1). 
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The following devices were used as measurement 
equipment: semi-conducting detector (SCD-63V) (1), 
preamplifier (PAG-2K), amplifier (BAI-3K) and analyzer 
(AMA-02F1). Energy gamma-line of 662 KeV was 
measured with the resolution 4 KeV. The gamma- 
quantum source was glued to the detector housing 
at the distance of 100 mm from its surface; so, any 
spatial change through coordinate axes was executed 
together with the detector to avoid even a tiny change 
of the source-detector geometry. 


‘The vessel with a liquid (2) was placed above the source 
(6), vortex fluid motion was created by an activator (5), 
placed on the rod of electric motor (3). The glass with a 
liquid, connected with the motor and frame (4), was 
displaced regarding to the center of the revolved 
activator, what was the reason of the glass vibration in 
horizontal line, and, hence, one of frame sides vibration 
in vertical line (v). In its base, the frame was a square 
with the side of 200 mm. To assign the direction of the 
space cause-effect relations, one of frame sides was 
vibrating, and the opposite one (on the X axis) was fixed 
оп the table (7). An experiment was made in such a 
way, that vibrating parts did not adjoin with the 
detector. The radius of glass is 50 mm, the distance from 
central axis up to the vibrating frame part is 100 mm. 
N-seloction of the every value on the diagram (Fig. 2) 
corresponded to twenty measurements, roots from the 
average variance of numbers distribution D = 160 
impulses. 
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Fig. 2 
Dependence of photopeak.N area trom the angular veloci of 
rotation  W where 1 ш photopeak area at statie pid, 2- ie 
Fhotapeak area at clockwise rotation, 3 — is photopeak area at. 


During two months eighteen experiments were made 
(at the one geometry) of the given effect fluctuation 
study, and there were no considerable deviation. An 
effect of the time deceleration always appeared at the 
angular speed of the activator rotation W=3780 r/min 
(during the vibration ofthe whole perimeter ofthe frame 
base). If there was a vibration on the only one side of 
the frame base (on the X axis), then this effect appeared 
at the higher speed of rotation. Unfortunately, the 
‘maximum motor speed of rotation W_,=4880 r/min did 
not let to define the precise position for the next rotation 
point. During the experimental results extrapolation 
'W, 5930 r/min (W,=1W/2) was obtained. 


In the table there are selective middle amplitudes of 
impulses-N-XN /n roots from the numbers distribution 
average variance D, dispersion of the simple average G 
at the different directions of the liquid rotation (for the 
rotation point W=3780 r/min). The half period is 
estimated by the equation (1) and formula T=T,+AT 
where T,=30.2 year (the cezium-137 half-value period). 


Liquid motion | N, imp. [ D G year 
Static liquid [162040 | 1607 | 359 | 30.200 
Glockwise [156960 | 1620 | 362 | 30412 
‘Anticlockwise| 155530 | 1650 | a69 | 30.423 


During the investigation of the activator angular speed 
of rotation dependence on the registered gamma- 


Dependence of the increase of photopeak -AN area trom the 


quantum intension, there was discovered the time 
deceleration effect in the fixed point of ambient space 
of the glass with the liquid. The effect was versatile, 
during the further study of the reasons of the effect 
disappearance, the following regularities were found: 

1. Intension change appeared only at the case of 
asymmetrically fixed glass, when there 
appeared horizontal oscillations, transmitted to 
the vertical oscillations of the frame; 


2. Aneffect disappeared, if the gamma-quantum. 
source was placed in the glass center 
(= 2+ 3 mm down from the glass bottom); 

3. At the same speed of rotation but without 


liquid, with an eccentric activator, tho timo 
deceleration effect disappeared. 


"Will consider the system with liquid, its internal chain 
consisted of three cause-effect relations: 


1. Activator-liquid; 
2. Liquid-glass (frame); 
3. Frame-table. 


Glass oscillations were transmitted to the frame through 
the hard cohesion. There was only one cause-effect 
relation — an activator (a frame) - a table. Thus, 
amplitudo of the time flow changing was, most likely, 
influenced on by the amount of cause-effect relation, 
and also, there was observed a quantum effect, 
dependent on the activator and liquid rotation 
frequency. 


‘The time deceleration maximum amplitude appeared 
during the source displacement from the central axis of 
glass along tho X coordinate to the distance — 5 mm. 
‘There appeared the necessity to check the given effect 
оп space points along the all coordinate axes in the 
radius R = 100 mm from the central point of the glass 
bottom (an extreme vibration point along the X axis was 
placed on this distance). 


On this purpose there were made some experiments, 
results of which are shown on the (Fig. 3), (Fig. 4). 


‘where X7, - ie clockwise rotation, X, Z, - is anticlockwise rotation 
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Dependence of the increase of photopeal -AN aea trom the 


spatial interval in Cause-Efect Relations by X and Y coordinates, 


Let us suppose that positive axis Z is directed from the 
lass bottom center to the ground and axis X from the 
Central axis of glass to the vibrated part of the frame 
(North-West), inthis caso Y is directed to the North- 
East. Along the all coordinates, in every adjusted space 
points on the distance R from the glass bottom center 
(R, = 5; 50; 70; 100; 115 mm), there were forty 
measurements. At that in every point after ten 
measurements connected with the rotation there were 
measurements at the static liquid. It was mado to avoid 
any systematic errors. Tho amplitude of the sample 
average impulses at the static liquid - N,=10550 imp. 
In this case the root from the dispersion A=120, 
dispersion of the simple average G=19. Amplitude 
increment was calculated by the formula AN- [N;N| 
Following regularities were found: 


1. If considering the difference of impulse 
amplitude (n tho positive coordinate space) in 
the first cause-effect relation evidence 
(activator-liquid), ie., to put the difference 
between the initial (5 mm) and final (50 mm) 
points of amplitude registration (their middle 
evidence between "clockwise" and 
"anticlockwise") AN,"=|N,-N,,| into the 
formula (1), then relations AT,/AT,=AT,/ 
AT,=1.11 (222141) 


2. Change of impulse amplitude difference along 
X is the antiphase of changes along Z and Y; 

3. At the rotation clockwise and anticlockwise 
there takes place a periodical inversion of 
amplitudes difference relation; 

4 At the liquid rotation clockwise and 


anticlockwise, there appears an obvious 
distinction in evidences of the increment AN in 
negative region of coordinate axes; 


5. Along Y and Z-axes in points (5; 100 mm) there 
is observed insignificant time acceleration. 


‘The whole cause-effect relation system was defined as 
aninternal (activator-table), as an external one (ground 
-system center of gravity). In the internal space volume 
time at the certain conditions breaks its own 
uniformity, at that the time period change is nonlinear 
and is defined by its quantum nature. Therefore, 
standard clocks in causal relations must be considered 
regarding to the center of gravity and location of the 
‘measurement point in the internal system space. 
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UP-TO-DATE INVENTION 


TILLEY ELECTRIC VEHICLE 


‘Tilley Foundation, Inc. 
131 Hiwassee Road 
Lebanon, TN 37087, USA. 
615-443-5315 
E-mail: cktilley@bellsouth net 


Nowadays there stays urgent the development of 
technologies, which could possibly be combined into 
a reliable, commercially successful advanced self 
powered vehicle with additional desirable but currently 
commercially unavailable features. 


The advantages of electric vehicles seem to be 
evident they are clean, quiet, powerful, require much 
less maintenance than gasoline or diesel-fueled 
vehicles, and are inherently much simpler and easier 
to manufacture. Their drawbacks have been a short 
range, long battery recharging time, and a heavy, bulky 
battery pack. 

After several years of personal accomplishments in the 
alternative energy industry, Сай В. Tilley, the inventor 
from USA, was convinced that it was possible to build. 
an electric car that could be powered without the help 
of external power to keep the battery charged. 


‘The concept to produce a useful electric performance 
car that would last more than a few hours and would 
be economical to run, safe to drive around town or 
across the United States and never use a drop of fuel 
challenges the future of transportation as we know it. 
today. 


With the establishment of the Tiley Foundation, Ine., 
in the year 2001, Carl Tilley set out to prove it could be 
done. It was an ambitious project and it broke ground 
оп the facility in Tennessee that would build the first. 
self-gonerating electric car. 


Construction of a 1,800 square foot building, that was 
powered with another recently developed electric 
device, began in the year 2002. Electricity for this car 
is provided from a different energy invention, which 
was void of any outside power supply. It is ironic that. 
one alternative energy device actually built the 
invention to power and build the electric car. 


‘The Tilley Electric Vehicle (TEV), converted from a 
1981 DeLorean, energizes the imagination and defies 
what has been accepted as a standard in the area of 
transportation for years. 


From the selection of the proper car to be converted, to 
the advanced technology, which is on board, the TEV 
performs comparably to gasoline-powered vehicles The 
difference is you have no need for fuel and you do not 
have to stop the vehicle to charge it after driving. There 
is no pollution and you can cruise the highways at the 
‘same speed as any other vehicle. 


‘There is a new car on the road today. A car built with 
technology that defies the concept of fossil fuel 
powered cars, and can run coast to coast without ever 
relying on the battery being charged from an outside 


‘The long awaited transportation revolution and the end 
‘of our reliance on fossil fuel has now begun ... the Tilley 
Electric Vehicle. 

‘The demonstration of a DeLorean powered by an 
electric motor and 12-volt standard car batteries is 
‘supposed to be on September 7, 2002, at the Nashville 
Superspeedway, USA. The battery bank is kept in a 
charged condition by the “on board" charger which is 
the device invented by Carl B. Tilley. Racing legend 
Bobby Allison is one of the guest drivers for this 
demonstration, 


Details and results of the 
demonstration read in 
our next issue 


Е] Neve Energy Technologis Issue #4 (7) July-August 2002 


The Problem of Time: 
Force as the Cause of Change 
of the Course of Time 


Valentin В Oleinik 


National Technica University of Ukraine "Kiev Polytechnic 
"email yuiQierepievrelc com 


Internet: niep/temporlogy bio su ra/OLEINIE/olendk htm: 


Abstract 


Material processes occurring in a physical system under 
tho action ofa force field necessarily influence the course 
of time along tho trajectory of motion of particle. A 
general relationship is obtained which relates the course 
of time on one path section of a particle when moving in 
a force field to that on the other path section in the same 
inertial reference frame. According to the results 
obtained, the force in relativistic mechanics is not only 
the cause of acceleration of particle relative to an inertial 
frame of reference, but also the cause of change in the 
course of time along the particle's trajectory. Therein 
ies the physical content of the dynamical principle 
underlying the special theory of relativity (relativistic 
mechanics). The applications of the theory developed 
to homogeneous fields - to the field of gravity and 
electromagnetic field, and to the gravitational field 
produced by a point mass particle are considered. 
Physical properties of the state of imponderability of 
particle in an external force field are investigated. It is 
‘noted that the change in the course of time in a force 
field is in no way connected with the change in space- 
time metric and is a direct consequence of the causality 
principle of relativistic mechanics. The existence of 
dependence of the course of time on the stato of 
motion of particle in a force field points to the 
feasibility of controlling the course of time using force 
fields. 


‘Time is among the most common concepts, which are 
used constantly both in everyday life and in science. 
This is because all the events and material processes 
in the world happen in space and develop in time and, 
hence, the laws that govern space-time connections are 
the most general and hold for all the forms of matter. 
Nevertheless, time remains one of the most mysterious 
concepts of physics; its physical essence is not 
adequately revealed up till now [1-4]. The concept of 
time with difficulty yields to logical analysis. 


From the point of view of common sense the essence of 
time is that time characterizes the duration of events 
and processes, indicates their natural sequence, at 
which the present, going away to the past, gives place 
to the future. 


Isaac Newton gave a clear-cut characteristic of the 
concept of time, to which the majority of physicists 


adheres: “The absolute, true, and mathematical time 
in itself and by virtue of its nature flows uniformly and 
regardless to any other object", Though, according to 
Newton, time flows equally and uniformly and does not. 
depend on the processes, occurring in the world, the 
daily experience speaks in favour of tho fact that tho. 
course of time is not uniform. Depending on 
circumstances in our history, it seems to us that time 
either flies swiftly or hangs heavy on our hands: 
sometimes it even changes suddenly, by leaps. In 
connection with these speculations the question arises 
of whether the subjective sensations of non-uniformity 
in the course of time familiar to everyone have an 
objective basis. 


In Newtonian mechanics time is of an absolute 
character, it does not change as one passes from one 
inertial reference frame to another and represents 
‘merely a parameter, whose change at the will of explorer 
results in the change of state of a mechanical system in 
accordance with the equation of motion. 


In relativistic mechanics time remains a parameter 
describing the development of system. But now time 
and space are intimately linked with each other to form. 
a single system, o. the 4-dimensional space-time. In 
going from one inertial frame of reference to another 
time gets entangled with spatial coordinates, so that 
time in one reference frame represents a "mixture" of 
time and coordinates in the other. Time ceases to be 
universal, the same in all inertial reference frames; it 
takes on a relative character 


The indissoluble association of time and space takes 
оп special importance in the light of the concept of 
physical field, which was called by Einstein the most 
important discovery in physics after Newton. According 
to this concept, the occurrence in space of a force field 
means that space turns into a physical environment, 
which is capable to interact directly with other bodies 
and gains, thus, physical properties, becoming an active 
participant of physical processes. In view of the fact 
that space and time are indissolubly related to each 
other, the presence of a force field in some area of 
space must necessarily result in the appearance of 
physical properties of time caused by the motion of 
body in this area. 


Thus, from the synthesis of the notion of space-time and 
of the idea of physical field it follows with necessity 
that the course of time in a given region of space 
should depend on physical processes in this region, 
i.e. timo, as well as space, should have physical 
properties [5 


It should be emphasized that in special theory of 
relativity (STR) time and spatial coordinates are 
independent and formally equal in rights quantities, 
which determine the position of elementary events in 
space-time. On the other hand, time stands out in 
relation to spatial coordinates. The special role of time 
is due, from the viewpoint of geometry, to the 


И | 


pseudoeuclidity of geometry of the 4-dimensional space. 
From the physical point of view, it is associated with 
the dynamical principle (causality principle), according 
to which the stato of motion of a physical system at an. 
Instant of time uniquely defines its behaviour at the 
next instant oftime ¢ + 0. The significance of dynamical 
principle lios in the fact that it relates the temporal 
evolution of system to tho physical processes caused 
by force fields and in doing soit allows one to determine 
the course of time in the system, its possible 
dependence upon the character of physical processes, 
and not just the sequence of events and their duration. 


‘The idea about the existence of the physical properties 
of time belongs to N. Kozyrev [9]. By introducing into. 
mechanics an additional parameter taking into account. 
the directivity of the course of timo, Kozyrev has 
formulated causal (asymmetrical) mechanics from 
which it follows that time has physical properties. 

According to the results of theoretical and experimental 
Investigations conducted by Kozyrev and his followers 
9-13], events can proceed not only in timo, but also 
with the help of time, information being transmitted 
not through force fields, but via a temporal channel, 
and the transfer of information happens 
instantaneously. The appearance of additional forces, 
‘associated with the physical properties of time and 
capable to fulfill work, testifies that time can serve 
ава power source. 


In the papers by I. Eganova [12] and M. Lavront'ev ава 
1. Eganova [13] it is stated the problem of direct 
experimental research of the physical properties of time 
to ascertain the relations of a new type between 
phenomena and to discover new methods to change 
the state of substance. In [14] О. Jefimenko investigated 
the dynamical effect of the slowing-down of time. 


According to [6-8], the conclusion that physical 
properties of time exist follows strictly from relativistic 
mechanics, without introducing any additional 
hypotheses. The physical properties of time are of purely 
dynamical nature: their existence results from dynamical 
principle. The availability of physical propertios of 
time is manifested in that time has a local 
inhomogeneity: its course along the trajectory of 
motion of a point particle in a force field is 
continuously changed, and this change in the course 
of time is a result of the action upon the particle of a 
force field in the inertial reference frame, in which 
the motion is considered. 


Editor's note: The author gives a detailed consideration 
of the physical content of the local dynamical 
inhomogeneity of time. Considering the motion of a 
classical point particle under the action of a force field 
in the inertial reference frames, that moves relatively to 
‘each other, Valentin P Oleinik derives 73 equations, that 
help him to obtain the following conclusion 
(mathematical details and physical reasoning may be 
found in 
Inttp://temporology.bio.msu.ru/OLEINIK/oleinik: htm.) 


‘The elucidation of the physical nature of time is one of 
the most important problems of theoretical physics. The 
purpose of research on the problem of time is to study 
the physical properties of time, Le. to ascertain the 
possible interrelation between time and material 
processes. In particular, it is of interest to find out. 


» whether the flow of time depends upon physical 
processes and whether the back influence 
exists (Le influence of the change of the time 
course on physical processes); 


= what mechanisms of the change of the course 
of time are available 


* what factors are capable to speed up or to slow 
down the flow of time. 


In papers [5-8] on the basis of Lorentz transformations 
relating to coordinates of points, lying on the trajectory 
of motion of particle in a force field, the phenomenon of 
local dynamical inhomogeneity of time is predicted. The 
‘main result consists in the proof that material processes 
occurring in a physical system under the action of a 
force field necessarily influence the course of time along 
the trajectory of motion of particle. The case in point is 
the change of the course of time along particle's 
trajectory in one inertial reference frame as compared 
with that in the other. 


In this paper tho next stop is made: the relationship is 
obtained which relates the course of time on ono path 
section of a particle when moving in a force field to that 
on the other path section in the same inertial reference 
frame. The main idea underlying the approach 
developed results from the analysis of Lorentz 
‘transformations and consists in that the course of time 
ofa particle moving by inertia, i.e. of a particle being 
not exposed to force, should be uniform. 


Asis well known [17,18], the existence of dependence 
of the course of time upon the gravitational field 
potential is predicted with the general theory of 
relativity (GTR). According to GTR (17, p.303), time 
flows differently at the different points of space in one 
‘and the same reference frame. Since "gravitational field 
is nothing more nor less than a change of the space- 
timo metric" ([17], p.313), one can assert, apparently, 
that the change in tho course of timo is due, in tho view 
of GTR, to the change of the 4-space metric. It should 
bo emphasized that in the present paper gravitational 
field is considered as an ordinary force field, and the 
particle motion is supposed to occur in pseudo- 
Euclidian space-time. The main formulas ofthe article, 
(22) and (25), describe the change in the course of time 
in an arbitrary force field at different spatial points in 
опе and the same inertial reference frame. As is seen 
from the results received, the change in the course of 
time in a force field is in no way connected with the 
change of space-time metric, It is conditioned by the 
{force field action on particle in inertial reference frame 
and is a direct consequence of the dynamical principle 
underlying relativistic mechanics. 
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It should be emphasized that the existence of 
dependence of the course of time on the state of 
motion of particle in a force field points to the 
foasibility of controlling the course of time using force 
fields. 


Note an important peculiarity of the non-inertial 
reference frame, in which the imponderability state of 
а particle is attained: there is such a space-time region 
in which the reference frame at hand can be 
approximately considered as inertial. In connection 
with the fact that such reference frames (itis natural to 
call them quasiinertial in contradistinction to the true 
inertial reference frames) are, generally speaking, not 
equivalent to each other (see previous section), the 
derivation of a rigorous criterion for inertial reference 
frame acquires especial significance. The dynamical 
criteria for defining the inertial and non-inertial states 
are considered in the papers by B. I. Peschevitsky [19] 

‘The heliocentric reference frame seems to he among 
the quasiinertial reference frames, being inertial with 
adequate accuracy only in a restricted region of space 
(for example, within the limits of our Galaxy) [16]. 


The author is grateful to Yu.D. Arepjev for his interest 
to the paper and stimulating discussions. 
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Albert Einstein [1] 


Time does not exist by itself 


‘The phenomenon of time emerges in relationships - as 
an expression of properties of physical bodies and 
changes that occur to them. 


‘Time is a factor of energy. Time has to do with the 
increase and decrease of energy. For example, as energy 
is brought down to a "zero level", time is “eliminated”, 
во in a sense, time cannot be "compressed" - only 
eliminated. In the zero-energy level, electrons occupying 
this level in unlimited numbers are available through 
state transitions for the building of matter and the 
vacuum [2]. So it is the extent and the nature of energy. 
flow that determines the characteristics of time. 


How do we know all this? 


In his seminal foundations of physics work of the early 
1900s, Sir Edmund T. Whittaker demonstrated by 
canonical quantization that there exist physical, timo- 
ike and longitudinal photons in vacuo [3,45]. Tho 2 
scalar potential functions, F and G which completely 
characterize an electrodynamic field due to electrons. 
in the ether are: 


In these equations, for the fundamental case in which 
a field is due to any number of electrons moving in any 
way, we observe that time emerges only through the 
displacement of energy. Another way of putting it would 
be that time emerges through change in energy. 


These photons have an independent physical existence. 
Whittaker himself observed, after computation that the 
“total disturbance at any point, due to this system of 
waves, is independent of the time, and is everywhere 
proportional to the gravitational potential due to the 
particle at the point" [6]. A. D. Sakarov admitted that 


tho gravitational field is a “conglomerate of loose things 
‘and not a fundamental field of nature at all [71 


Everything electromagnetic, and probably gravitational, 
starts from these potentials, not fields, and under certain 
circumstances, there may exist photons without fields 
being present at all In the vacuo, the longitudinal light 
photon travels in the direction of the beam, like an 
energy capsule, as a scalar four-potential-function 
energy standing-wave field, with many different 
frequencies, with an internal symmetry based on 
circular polarization [8,9], an energy field or nexus that 
“has an end, but no beginning". The time-like and 
расе Шке parts of the four potential are photons with 
spin -1, 0 and +1 that are longitudinally directed, and 
which are observed in the Compton and the 
photoelectric effect [10] 


‘Movement of light affects time 


Philip S. Callahan designed an elegant experiment that 
‘shows how variations in the movement of light affect 
time [11]. Changes in exposure settings of photographs 
of same objects, including coherent light laser spots 
results in shift of position of images. The moro coherent 
the light, the less apparent is a shift in time. He 
suggested that time is neither absolute nor independent 
of photon activity of space. 


We can also state, as a corollary, that the movement of 
light generates timo. After all, the electrodynamics is 
associated with photons. This is particularly significant 
in time engineering, as will be seen later. 


Time and Шо 


Now, it is well known that the ability of cells to sense 
the presence of light is a primary function of life itself 
Ша cell can sense light, it is alive; Ин cannot, it is dead 
[12]. Callahan was able to observe that time increments 
were detected on light-detecting surfaces of living 
organisms such as the cuticles of leaves. 


‘The Russian time researcher, Nikolay A. Kozyrev 
considered that living systems "consumo" time for their 
life-energy [13]. Velimir Abramovich suggests that 
living organisms are naturally-driven “time machines" 
‘They each have an inbuilt time that servos as a "codo" 
to structure their own physical totality and to regulate 
their own functioning. Thus their “local timo" acts as a 
“time operator” (“time condition”) frequency [14]. The 
nature and level of electromagnetic fields in living 
‘systems could therefore be considered as indicators of 
their “energy level” and how it affects and adjusts the 
inherent rate of time-flow. 


‘Time and consciousness 


We append to these statements the notion that, yes, 
time is "consumed" by living organisms - but only if 
they are conscious. Essentially, timo can be perceived 
by measurement, which always requires a conscious 
observer 
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When we measure, we observe the differentials of 
energy flow. Itis the measurement of these differentials 
- as we note from the Whittaker equations of scalar 
fluxes - that allows us to the measure the equivalence 
of time, When we measure differentials, we are 
effectively creating our notion of time. 


It is difficult for humans to conceive that time does not 
exist when humans think about it. Saint Augustine 
speaks for all humans with his observation: 


While I do not think about time, 1 know that time exists. 
When I begin to think about it, I stop understanding 
what itis, 


With such conditioning, humans cannot come to grips 
with the notion that the Universe has no beginning and 
no end. It is like the paradigm of absolute nothingness 
— people cannot deal with the concept of no time 
because, effectively, consciousness, like life, consumes 
time. One could advance the notion that thought itself 
is time in motion. When we think, we are creating time, 
Life is movement — and the brain registers energy 
differentials and their associated fluxes of scalar 
potentials. 


‘Time and causal mechanics 


Since time is the result of movement of energy (and 
accordingly, light), then time is associated with the 
cause-effect processes linked to a first position of energy 
to the next. In other words, time is innate to causal 
mechanics. 


Variations in energy flow, logically, lead to variations in 
the characteristics of timo. They also permit variations 
in causality 


Conversely, changes in time lead to changes in physical 
structure [15]. This phenomenon was proven by Kozyrev 
and has been labelled as the Kozyrev effect [16]. He 
demonstrated that changes in the course of time affect 
the performance of electronic components, Figuratively 
speaking, a transistor is like a corral in which light 
behaves in a certain way. By changing the way that 
light behaves, a transistor becomes valueless. 


‘To create an extra-temporal causality (with linkages to 
another level/dimension) one must change the light 
movement. Changing the light patterns means 
changing the behaviour of a wave, and its concordant 
photonic reality. By altering the photons, we make them 
goto another dimension. 


Changes in time can effect change in living systems 
[17]. The engineering of "time-polarized" waves has the 
promise to target and amplify natural healing procession 
in living organisms. It is these natural activities that 
‘would restore diseased cells to their original and healthy 
condition [18]. Such time engineering may also include 
the reversal of the effects of AIDS, smallpox, anthrax, 
and most bio warfare agents, with treatment times of 
only a fow minutes per week, with no more than 3 


treatments required in all. Eventually it may also be 
possible to reverse the effects of genetic disorders, effect 
limb regeneration, and cure spinal cord injuries [19] 


Engineering causality 


Variation in the density of energy determines variation 
in the “the course of time". By the “speed of course of 
ime" is meant the rate of causal transformation and 
the input of additional forces into ystems (including 
mechanical tensions). According to Russian scientists 
120, 21.22] there aro interesting possibilities in deploying 
engineering for causal mechanics. 


In preventive time engineering, one could delay the 
approach of a known cause and to artificially close the 
consequence loop, and thereby annulling it from ever 
achieving an effect. In other words, one can make the 
effect "happen" before its normal time, disrupting space 
structure with its related “speed of the course of timo". 
Ono can also make it “happen” after its expected 
deadline. This technology could have interesting 
implication in strategic situations (preventing a extra- 
planetary body from attaining a collision course), 


According to the Russian experience, when the spatial 
structure is disrupted by time-engineered causal 
mechanics, the affected region undergoes relative 
greater entropy (or, less order). The volume of space is 
forced out to somewhere else, generating torsion fields, 
much like a balloon will drift away from denser air. A 
similar phenomenon occurs when the velocity of a mass 
increases, the force emerges against it, called “inertia” 
123]. Now, to increase velocity, the energy of the mass 
increases. Inthe case of time, as the movement of energy 
increases, interaction or reaction with another 
dimension ensues to compensato for that primary 
change [24]. 


‘The boundary layer between the two states of space 
can then act as a mirror and the approaching agent may 
be reflected back to its source. For example, a light beam 
may be reflected back to its emitter, in full, or in part, 
depending on the engineering, 


With space-time engineering, we could develop 
teleportation systems [25]. The course of time goes from. 
the past to the future, in the direction of greater disorder. 
Going back to the past represents deceleration. The 
etheric continuum is perceived by Kozyrev is containing 
variations of “density” of structural elements. The 
'denser" the etheric region, the slower is the course of 
time. A zone of accelerated time course would be forced 
ош into “rarefied” ether. A zone of slowed time would 
be forced into denser ether, hence the basis for a 
teleportation technique, 


In vivo experiments with a Time Machine 
For over 15 years, a Russian association of scientists 


has conducted experiments with acceleration and 
deceleration of time with 4 prototypes of time machines 


enemigo; 


126]. Light-heartedly, the units aro called “muskrat 
traps" since the experiments conducted in remote forest 
were disguised as a high-tech electromagnetic 
technology for trapping muskrats. The time machine 
units are spheres ranging in diameters of 30cm, 1 meter 
and 2.1-meter. The shells are encased with coils 
designed to produce convergent waves. 


Team leader Vadim A. Chernobrov describes 
converging electromagnetic waves as moving from a 
periphery to a central point. They are observed when а 
hoop is thrown into the water and inside the hoop the 
waves converge. If a potential is applied to do work 
and to initiate the energy differential process, the other 
reverse direction scalar (the reverse-time energy flow) 
‘must react. Thus, compensation of time - in the form of 
the deceleration or acceleration of the rate of time - can 
take place [27]. 


‘The first trials involved mice, in which most (25 out of 
31) died. Eventually, there were successful 2-hours runs. 
oftime travel. An experiment with a dog that was clearly 
frightened also showed no ill effects. This led to 
experiment with humans, the first being Ivan Konov 
who, on August 26, 2001 decelerated into tho past by 
3% of planetary time during a half-hour trial. Dozens of 
others have experienced the phenomenon and report. 
such sensations as: quicker pulse, giddiness, itching 
skin, body twisting, numbness at extremities and a case 
of an out-of-body experience. Harmful effects on living 
systems do not appear to be linked to the change ofthe 
rate of time, but rather to the variations of the time rate 
value among regions of а living organism. 


Some individuals reported visual experiences such as 
“starry sky", “luminous vortices” and colour spots. 
Individuals observing outside ofthe time travel machine 
noted headaches. The most interesting phenomena 
occurred just before the start-up: significant presence 
of ozone for several hundreds of meters around the 
‘machine, which was located in a forest. Also noted were 
strange lighting effects in the sky above the apparatus, 
accompanied by sounde that inexplicably appeared to 
generated from inside. 


Factors affecting the rate of time 


‘The experiments yielded interesting observations: the 
phenomenon of the rate of change of time varies 
according to the hour of tho day and according to the 
lunar phase. The rate can be influenced by a variety of 
external inputs, including mechanical vibration. 


‘The transition into the future differs from than into the 
‘past. It is like movement from any point in a tree - where 
downwards represents past time. There are many paths 
possible towards the future — upwards, along the 
branches, but only one towards the past - downwards 
to tho trunk. The return from the past time is possible 
only ifthe time traveler does not interfere with occurring 
events - or the possibility of returning to another branch 
of the tree. However, a return move from any variant of 


future time is possible regardless of the behaviour of 
the traveller 


‘The Russian time-travel experiments point to a 
relationship between inertia and time. In changes of 
rates of time, the region adjacent to the spheres 
develops a boundary layer effect, appearing as an aura 
of “white mist”. The greater the time differential, the 
denser is the mist. 


А similar phenomenon has been observed, and captured 
ов film, with some experiments conducted by John 
Hutchison involving remote-controlled lifting and 
disruption of objects [28,29]. It may be that the 
Hutchison effect involves causal mechanics. 


Timo and frequency 


‘Time may be viewed as a process — or “change-of- 
space" in any direction that does not exist in our 
dimension [30,31,32]. In physics, now properties are 
commonly acquired as the result of change in some 
property: charge, current, induced magnetic field, etc. 
Here, the now property becomes a new dimension 
For the frequency of oscillations, the formula is 
£ = 3/ [Vs], where 2. is wavelength in [m]. Here, the 
velocity of light is equal to 3 (the 10° mathematical 
degree is omitted since it is а question of scale of 
‘measurement ошу) 


‘Therefore, the analogy between our dimension and 
frequency gives us a new notion, which is 
curvature p: p=3/r [Wm] and f = 3/2. [l/s]. The 3- 
dimensional radius is represented by R=2/p= 1/3 |m] 
and time as a period of oscillation has the relationship: 
АЛ [s]. Time can be considered to be equivalent 
to the radius of curvature p if the linear radius rand 
tho wavelength 4 aro the same. This is a condition 
for the spatial resonance effect. Note that in this 
analysis, “m” and "s" are unlike when length is 
‘measured in meters in our dimension. However, for a 
new dimension it is possible to use equal units for (mn) 
of 4th dimension and conventional “second” 
Furthermore, light (photons) is possible in our dimension 
only as a process in such a spatial resonator. 


Experiencing time dilation 


Based on the above discussion, it is proposed that we 
‘experience changes in rate of time in our daily life. 
During sleep, as our energy level decreases, so it can 
be argued that time decreases and we "go" into another 
dimension. Aspects of what is observed during the 
dream-state do not obey the rules of our familiarity of 
physical existence, and conventional causality - 
because the rate of time is different. As we start our 
dreaming, and as we emerge from dreaming, the 
recalled experiences resemble more our regular 
‘experiences. Before and after sleep, our brain frequency 
tends to resemble the daytime's. In effect, 
understanding our dream state's sense of time may be 
а reference key to comprehending the physics and 
causality mechanics of time engineering. 
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‘Time and planetary gravity 


Tho Earth's mass appears to bo in continual growth. 
250 to 360 million years ago, our globe may have been 
half size - with all of the continents as one landmass 
[93]. In ancient sediments, the natural angles of slope 
in sand beaches greatly exceeded those of today, 
indicating that gravity has on our planetary surface has 
increased 8-fold, several times, during the last 1.5 billion 
years. Yet the planet's average density may not have 
changed - only the acceleration of free fall [34.35] 


There could also be another explanation possible for 
the change of slope of beaches. The pull of the moon 
may have been different in the past. 


Also, the planetary magnetic fields could have 
increased over the millions of years, through interactions 
with the solar flux of hydrogen atoms. The sun is in 
constant explosion - production of energy differential, 
Earth and other planets could be responding with 
harmonics to compensate for the solar activity, leading 
to an overall increase in magnotic fields. Such a 
phenomenon may give the illusion that the physical 
body is growing larger. In other words, with time, the 
force of gravity would alter planetary mass and energy. 


Assuming that the Earth's density has not increased, it 
is possible account for, mathematically, the relative 
increase - growth processes - of the nuclei of terrestrial 
atoms, including the doubling of mass of nucleons and 
of electrons [36]. Such calculation also accounts for the 
emission of 2 different photons by hydrogen atoms (also 
known as the "red shift" described by E. Hubble). 


‘The phenomenon can be explained with tho time-like 
and longitudinal photons described by the bi-directional 
2 scalar potential functions [37,38]. Could it be 
suggested that matter is gravity minus time? In other 
words, gravity is related to accumulation of energy 
differential (time) in mass. 


The value of gravity varies throughout the planet, in 
part because of the poles and in part due to local density 
of matter, Kirill P. Butusov has noted a correlation. 
between places of civilization and regions of greater 
Gravity. A faster rate of evolution may be associated 
with such gravity zones. In these zones there would be 
a greater influx of scalar potentials. Time would be more 
“authenticated” by these energy flows into conscious 
beings. Butusov reminds us that time has a “positive 
energy” and flowing into nuclei of atoms or a “negative 
energy" flowing out of the nuclei of atoms [39]. 


The outflow would be representative of gravitational 
energy. Longitudinal waves are known to be able to 
enter and to leave nuclei, Such flows of time must come 
from other dimensions. After all, the surface of any 
elementary particle separates our dimension from 
another. This leads to an interesting possibility in which 
all time-associated processes between dimensions are 
synchronized. 


‘Time reconsidered 


Arguments have been laid that suggest that time is 
equal to energy differential (including movement of 
light). Living systems “consume” time as part of their 
consciousness and measuring processes. 


It is possible to engineer causality. An understanding 
ofhigher-order electrodynamics is required. Techniques 
exist for the generation of scalar potentials. Causality 
technology has many applications. They include: 
therapeutics, energy generation, consciousness 
technology, inter-dimensionality, defence systems, 
teleportation, and of course, “time travel". 


Appreciation is expressed for guidance in this 
discussion by Thomas E. Bearden and 
Bernard de Montréal, 
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Preface 


1n 1992 the author ofthis words, having been stimulated 
byKozyrev's hook [1], started to reflect on Time meaning 
and Time and Space asymmetric roles during the 
Universe Expanding. The development of these ideas 
has led to the work [2], it is available now (tho Russian 
version only) on the website of the Institute of time 
nature explorations (grant #00-07-90211 of the Russian 
fund of basic research), 


1 would like to thank the Chairman of the Russian 
Interdisciplinary Temporology Seminar Dr. A. Levich 
from Moscow State University for his constant support 
and friendly interest. Also I would like to thank 
А. Moskowsky for the 20-year discussion of the physics 
history and philosophy. 


‘The said work [2] pretends to revise radically a number 
of basic physical concepts of the Space - Time, Motion 
and Energy nature. It includes a detail analysis and 
mathematical calculations. Only a brief account of the 
main part of this work is presented below. 


Introduction 


Tho nature of time is not yet enough clear for natural 
science, In Newton mechanics time was presented as 
some universal formal parameter. Its value rises steadily 
at every point of the Universe by unknown for us reason. 
Each physical process occurs in space in 
correspondence with the time course. 


In the Special Relativity (SR) time and space are 
integrated to the common 4D-continuum. However, in 
this theory the time component having imaginary factor 
seems also to be "exotic". In this concept the increase 
of time is also implied in each reference frame. 


‘The General Relativity (GR) allowed linking the time 
properties with gravitational fields and the space 
geometry, The time currency started to be associated 
with a spatial expansion of the Universe. 


‘The theoretical physics traditional approach to the 
process description is based upon the considering of 
time course as primary (original) one. There are also in 
the modem physics [3] several attempts to deduce the 
time concept as secondary one from different 
fundamental (microscopic) concepts. 


However, the third way (inverse to the first ono) 15 
possible and forms the basis of this paper. A starting 
point of this way is the following question: "Does any 
universal process exist which could generate physical 


(Editor's note: The same question was formulated and 
the answer was proposed by Alexander V Frolov in 1996, 
report “Matter as process", Scientific congress “New 
‘Ideas in Natural Sciences”. It was assumed that similar 
process can be produced by special technical methods 
also) 


Such fundamental cosmic process really exists and itis 
well known in the modern science. It presents the 
Universe expansion and was opened at the first third 
ofthe 20* Century by the American astrophysicist 
E. Hubble and others [4]. It means the general increase 
of distances between all 3D-bodies. The same 
scattering of two-dimensional-figures happens on the 
surface of some spherical balloon during air incoming. 
‘The centre ofthis sphere does not belong to the surface; 
all points of the sphere (the Universe) are equivalent. 


Some time earlier the theoretical physics had come to 
the same results. As it is well known, the Einstein's GR 
was published in the 1916. After that Friedmann (1922) 
proposed the concept of the expanding Universe. For 
example, in the book [5] a description of the basic cosmic. 
model is given. Hereinafter this model is called 

instein-Friedman model", or "EF-model". In this 
model the Universe is presented as 3D- hyper surface 
of a 4D- sphere with increasing radius. Of course, the 
curvature of tho 3D-hyper surface increases with time 


Basic hypothesis relative to time nature 


Some simple and pictorial views consist a basis of the 
new concept. Hereinafter it is called briefly as “The 
Spherical Expanding Universe Theory (SEUT)" 


In the SEUT, as well as in the EF-model, in every time 
the Universe represents the 2D-hyper surface of a 4D. 

sphere. However, there is one very important difference. 

In the Einstein's theory the spatial components of the 
metric tensor are opposite in sign to the time's one. For 
example, we may consider time as imaginary quantity, 
then spatial coordinate as a real one. On the contrary, 
in the SEUT the 4D-continuum is considered as purely 
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Euclidean, all the four coordinates are real quantities 
‘The usual spherical geometry can be used on a surface 
of the 4D-sphere. 


As it is well known, in the GR the Age of the Universe 
сап be calculated using the EF-model or a similar one. 
Usually, the radius-age dependence is not a direct 
proportionality in such GR models. However this result 
may be deduced if to neglect the global pressure of 
‘matter that fills the Universe. In [2] it is demonstrated, 
that an account ofthe static pressure of matter follows 
tothe Universe radius linear dependence on its age (soo 
below). 


On tho contrary, in the SEUT tho timo universal course 
is manifested. The Universe age is identified with a 
current Universe radius divided by the velocity of 
light. Numerous important consequences may be 
deduced from thie statement. On the other hand, it 
allows avoiding many other arbitrary postulates in the 
model. 


Mechanical motion and maximum velocity in the 
SEUT 


The SEUT states, there is no unlimited set of 
independent mechanical motions. Only world lines of 
‘moving bodies exist. Each of them has some inclination 
relative to the time line, which presents a normal to the 
hypersurface of the 4D-sphere. It is an inclination angle 
that defines the spatial motion velocity. At the increase 
of sphere radius the intersection point of word line and 
current hypersurface “moves” with exact 
correspondance with a modern physies prediction, 


In particular, immovable objects (stars) have zero 
inclination, their world line are normal to the 
hypersurface. Hence they "scatter" according to the 
Hubble law, their mutual velocity is proportional to 
‘mutual distance. If a body world line has some 
inclination relative to normal, the angle is more than 
zoro. But it can't exceed 90°, therefore maximum 
‘mechanical motion velocity appears naturally, it is equal 
to the velocity of light. 


Let us consider three variants of motion (see Fig. 1), 


OOO 


тә 
Phenomenon of a “metion” of point on а sphere surface or 
immovable (at the left), uniformly moving atthe cente) and 
поролон moving (a the right) 


The left picture illustrates the Hubble effect. The right 
picture presents a general case of motion with 
acceleration. The central picture corresponds with an 
inertial motion; its world line is direct. In this case the 
‘moving body displacement increases proportionally to 


the Universe radius increment. So, inertial motion is not 
postulated in the SEUT, it appears as natural model 
‘consequence. 


Ata large 4-sphere radius values all the relationships 
of SR and usual mechanics laws are applicable 
approximately in the SEUT. A Special Relativity light 
cone transforms to all the hyper surface of the 4D- 
sphere. But the analogy is not complete, because an 
absolute remote SR area degenerates to this 3D- hyper 
‘surface in the SEUT (see Fig. 2). 
absolute 
ps 


absolute future 


absolute future 


absolute 
past 


4D. continuum areas in the SR (at the lft) and in the SEUT 
(atthe пм), 


SEUT and Minkowski geometry 


Let us consider small increments of time and space 
coordinates along body world lines during the Universe 
‘expanding. It is enough to consider a small area of the 
Universe, so we can neglect its curvature. Then it is 
acceptably to replace approximately concentric hyper 
surfaces ("isochrones") by parallel hyper planes. The 
‘space-hold corresponds with a representative point 
“drift” perpendicularly to isochrones, an inertial motion. 
corresponds with displacement along inclined direct 
lines between isochrones. 


At each time the Universe is represented by a certain 
isochrone that contains all the real spatial points. Let 
us accept that 4D-sphere radius increment divided by 
velocity of light presents invariant measure of (absolute) 
time increment. We will also state that this quantity 
has the same value in each inertial reference frame, Le. 
at a motion along each direct world line. 


Let the angles of world line inclinations from normal 
direction are enough small. Then metric relationships 
like Minkowski geometry ones appears in our purely 
Euclidean 4D-continuum. In particular, well known 
relationship 


ds! = а-а" 


can be deduced from the Pythagorean theorem. It 
connects a spatial component dr with a time component 
dt (at moving reference frame) through velocity of light 
c. Here ds is an absolute time interval (between two 
4D-events at a immovable reference frame). Hence, if 
velocities aren't very high, the Lorentz transform is 
correct in different inertial reference frames. 
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Оп the Einstein's relativity principle 


If the world lines inclinations from exact normal 
direction cannot be accepted as small, then Minkowski 
geometry relationships aro correct approximately only. 
It means that Einstein's relativity principle is correct 
(in the SEUT) only for reference frames that move with 
velocities enough small relative to selected reference 
frame, Such reference frame is linked hardly with a body 
at (absolute) rest, i.e. drifting along radial world lino. 


The selected reference frame existing reminds of old 
ether theories that contradict to the Special Relativitiy 
views. It seems, these theories became a thing of the 
past irretrievably. In fact, the velocity of light in vacuum. 
is constant everywhere and everywhen. However, the 
reference frame existing can be detected in principle 
as a light signal frequency bias, Le. with the help of 
Doppler effect. Well, this phenomenon is really detected 
by the modern astrophysics! 


Tho temperature diagram of the Cosmic Microwave 
Background Radiation (CMBR) coming to the Solar 
system from all the sides of the Universe is presented 
on Fig.3. The data was registrated during 4 years by 
the Cosmic Background Explorer (COBE) satellite 
(NASA Goddard Flight Centre, COBE Science Working 
Group), 


‘The anisotropy of the Сове Microwave Background 
Radiation (CMBR) 


The well-known Russian scientist J.B. Zeldovitch in the 
Editorial Addition to [6] in connection with earlier 
experiments notes that careful measurements allowed 
to find out some anisotropy of CMBR. An antenna 
oriented to the Lion constellation detects that the 
radiation temperature is 0.013% more, than mean 
temperature. The radiation temperature in the opposite 
direction is 0.013% less, than mean. Generally, a 
temperature varios continuously between these two 
values. The isotropy presents only for some imaginary 
observer. The Solar system, Earth move to the Lion 
constellation relative to this observer having velocity 
390 + 60 km/s. Hence, as a result of the Doppler effect, 
а incoming radiation seems to be moro hot, and an 
overtaking radiation seems to be more cold. This 
example shows that for observer of any point of the 
Universe this CMBR is isotropic. We may consider this 
observer and the connected reference frame as selected. 
one. The selected reference frame existence at the 
Universe every point looks like the physicists commonly 


held view preceding to Relativity. They thought that 
the light presented ether oscillations occupying whole 
the Universe. They thought also that a reference frame 
connected with ether was preferable, or selected. They 
tried to detect the Earth motion relative to ether. We 
know that these experiments gave the negative result: 
any ether doesn't exist. But the Universe evolution 
follows that when CMBR is observed (and only in this. 
саве), the selected reference frame (called sometime 
“new ether") appears. The new ether or CMBR just 
realises tho motion according to Hubble's law. 


‘The modern NASA's data allows to put the relation of 
the Solar system velocity to the velocity of light equal 
to 0,15%. It is enough small value justified Special 
Relativity and Minkowski geometry relationships 
application. But can we believe this phenomenon to be 
an exhaustive proof of the SEUT accuracy? 


‘To test it we propose a not complicated observational 
experiment. Ifthe CMBR anisotropy is due to the real 
selected frame existence, then it may he detected for 
any electromagnetic radiation. In particular, an 
anisotropy of solar radiation has to exist at the different 
year periods. It has to be detectable in August, when 
the both solar radiation and CMBR come to the Earth 
from the Lion costellation side (see Fig. 4). In February 
these sourses are opposite in disposition relative to the 
Earth, therefore the solar radiation anisotropy direction. 
has to be opposite. The expected effect value (with 
account of the Lion constellation straight ascendancy 
and obliquity of the ecliptic) is approximately equal to 
300 km/s, Le. nearly 0,1% of the velocity of light. In 
November and May the anysotropy has to be practically 
absent, 


Lion Constellation Earth orbit 


o 


December 23 


Mars, 21 jember, 23 


E 
The Sun and Lion constellation disposition relative to the Barth 


Probably, an analogous SEUT test in a laboratry is 
realizable with help of artificial radiation sources. 


Particle mass, energy and impulse 


So, we consider the Universe as expanding 3D- 
hypersurface of a 4D-sphere. Mass localisation places 
in the Universe present the points of the hypersurface 
intersection by world lines. So, these world lines have 
areal physical meaning, not abstract illustrative this. 
one. We may expect this physical meaning to be more 
essential than simple word expression. 


Particularly, while the Universe global analysis is 
making, we may suppose that such fundamental 
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Particle feature as its mass at rest presents some relative 
value. Such relation (some kind of a quantum number) 
may include, for example, 4D-sphere (the Universe) 
diameter and some characteristic size like de Broglie 
wave period that is inversely proportional to the mass. 
‘This hypothesis may make clear inertia nature as two 
characteristic times relation. И may also explain the rest- 
energy notion. 


Meanwhile, the Universe radius increases with time, 
Well, what happens to mass? Ifa de Broglie wave period 
increased proportionally to time, wo couldn't generally 
detect the Universe expansion, including famous “red 
shift". But if particle wave periods are constant, then 
‘matter mass has to rise proportionally to the Universe 
age and size. 


In the Relativity (like Minkowski geometry) we use 
vectors having imaginary projection to time axis and 
teal projections to space ones. Particularly, it is true for 
velocity, acceleration, and energy-impulse 4-vectors. As 
against, vectors having all the real components aro only 
used in the SEUT. At that, a &-interval value (length in 
pseudo-Euclidean space) of some relativistic vector 
answers the absolute time axis projection of a 
corresponding SEUT-vector, and imaginary component. 
of a relativistic vector (time of motion) answers the 
corresponding vector length in purely Euclidean 
continuum of the SEUT For example, tho enorgy impulso 
vector module presents such quantity. Its projection to 
absolute time axis is energy at rest divided by velocity 
of light, and ite projections to spatial axis are impulse 
components. This quantity is constant while the particle 
‘movement is inertial one. 


A jump to поп inertial motion in the SEUT is connected 
with a corresponding stato vector changement law. So, 
if particle motion velocity changes, its energy at rest 
doesn't change, therefore full acceleration at a time 
Interval can be calculated using the difference between 
new and old impulse values. Thus, the non-uniform 
‘motion equation in the SEUT can be found like SR as 
time derivative of an impulse expression. 


‘The force-acceleration relation depends on a mutual 
orientation of force and velocity vectors in the both SR. 
and SEUT. But in Relativity a reference frame velocity 
can be choised arbitrary, for example it can be zero, 
then the relation will be equal to опе. 


On the contrary, in the SEUT an absolute velocity 15 
presented, it is defined by the world line inclination 
relative to the normal. Let the Earth move with any 
velocity relative to the immovable (selected) reference 
frame. Then we will be able to detect the absolute 
velocity using two measurements, the first one along 
the world line, and the second one in a perpendicular 
direction. 


If this absolute velocity is really defined by direction 
and value following from CMBR anisotropy effect, then 
we can expect a relative difference near 225 - 10* 
between longitudinal acceleration and transversal ono. 


Local gravitational fields of particles. 


What does the SEUT talk about body gravitational 
fields? Lot us imagine all the bodies as immovable and 
drifting exactly along the radial world lines. If there is 
‘a mutual gravity attraction effect between two bodies 
in such Universe, an observer will detect some curvature 
of their world lines. They will seem to be bending one 
to another instead of a radial divergence. In essence, in 
this case we may replace a world line by a gravitational 
field line. Then the analogy allows us to identify an 
Universe isochronous intersection with an equal 
‘potential surface that these field lines have to be normal 
to this surface. So, we arrive to a presentation that a 
Universe isochronous intersection is not strictly 
concentric hypersurface. It is perturbed by some kind 
of craters (see 19.5), that centres correspond with 
gravitating bodies. 


p 


LI 


The inclination angle of a crater profile relative to non- 
perturbed sphere hypersurface is equal exactly to the 
inclination angle of a normal relative to strict radial 
direction. Hence, a local gravitation field intencity 
measure agrees practically in each point with body 
velocity measure that we used earlier. It authorizes 
energy concept using for both mechanical motion and 
gravitation phenomenon. 


ЗЕОТ and General Relativity 


Let us discuss some GR's aspects. Is it acceptable to 
neglect pressure of matter? When Einstein searched for 
his early cosmological static model solution, he had to 
introduce a cosmic constant in his equation. This 
constant answered a negative matter pressure, that 
Einstein could not determine a meaning. In а non- 
stationary model a solution exists independently on 
cosmic constant presence, therefore it may be put often 
ав zero. As rule, bodies velocities may be put as zero 
too; therefore (dynamic) pressure is usually neglected, 


However, we insist on necessity to account a static 
pressure of gravitating matter. Really, it can be ignored 
in the case when Einstein's relativity principle is 
applicable. Accordingly with it a gravitation field can 
be always replaced by reference accelerated frame. In 
this case a purely kinematical side is only accounted, 
However, not every field may be considered (even 
locally) as uniform one (see Fig. 6). Let the radius of a 
field source (or a probe particle) have the same order 
that the mutual distance, Then the Einstein's equation 
connecting space geometry with matter physical 
features seems to be incomplete. More precisely, it is 
incorrect to put exactly equal to zero a static pressure 
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jn the matter density tensor, it is necessary to introduce 
its (unknown, calculable) value accounting the 
continuum deformation energy. 


em—— ي‎ 


Aro the proposed amendments important? Specialists 
know, that the Metagalaxy gravitation radius is in fact. 
comparable with its real size. In [2] we have showed 
that the Universe radius was Jess than its gravitation 
radius. 


It is shown also in the same work [2], that a resulting 
gravitational pressure in the Universe is negative and 
itis responsible for the Einstein's cosmic constant. This 
fact seems to be evident because a gravitation force 
aims to gripe any matter accumulation. But it is possible 
to conclude it by a non-trivial way. Lot us consider a 
matter pressure as a reactive force operating within a 
uniform sphere of incompressible liquid. A pressure 
dependence on internal density is presented in [7]. We 
can see [2], that if the sphere gravitation radius 
exceeds its geometric radius not more than 
approximately 1% (or it is still less), then a sudden 
negative change of the pressure appears at the 
internal abroad. This phenomenon may be explained 
as a volume "expansion" due to a metrics 
perturbation. 


‘The consideration of static pressure allows not only to 
find out a new (linear in time) cosmologic solution, but 
also to calculate a dependence of the Universe 
gravitational pressure on the radius of the Universo. This 
negativo value has the representation like that one for 
non-relativistic sphere (a star or a planet, for example). 
Also we would like to note, the formulation of density- 
Universe radius in the SEUT is exactly the same that 
the formulation of so-called critical density in the EF- 
model 


"Two very important circumstances are clarified for all 
that. First, the Universe mass was turned out as 
linearly increasing function of the 4D-sphoro radius, 
and it is not a constant. A famous Einstein's 
programme is realized unexpectedly in the SEUT: a 
matter features (density) are reduced to a space 
features (curvature). In other words, a necessity to 
introduce a mass distribution in the equations externally 
("by hands") is eliminated in the SEUT. This operation 
is need in the GR to find out a spatial metrics 
changement law. 


Secondly, the seeming paradoxicality of University mass 
(and energy!) non-conservation make us to reflect on 
conditions that the accomplishment allows to the energy 
conservation law correctness (see Fig.7) 
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нат 
space features do not depend on time, then the closed system 
energy is constant (at the left), But space features evolve in 


Itis evident, we believe, that the energy can be exactly 
constant only in such physical system (or in whole the 
Universe) for which space features (in particular, a 
curvature) are strictly constant in time also. However, 
the both modern physics and SEUT issue from the 
opposite concept. Hence, this state can only be 
accomplished approximately, moderately of abit ofthe 
modern rate of a relative space curvature evolution. 
This rate has order 10" per year for the modern 
Universe. 


N.A.Kozyrev [1] basing on astrophysical observations 
stated the common star radiation origin that has to 
be due to the time-energy transformation. Accordinly 
with the SEUT, the relative increment of star mass (and 
its rest energy) is equal to the Universe age relative 
increment. It is interesting that the Sun mass relative 
lost due to the radiation consists in 10° per year, Le. 
five orders less than mentioned above energy 
increment, 


Universe origin and closed geometry 


‘The cosmological EF-modol could not say anything on 
the Universe origin. On the contrary, the work [2] 
approach allows an obvious way to study the problem, 


As it is noted in [7], the metrics of any sphere area 
having a non-zero density is perturbed relative to 
Euclidean one, its geometry agrees with 4D-sphere 
hypersurface geometry. For non-collapsing sphere its 
gravitation potential relief is like a very small "pit" that 
gravitation radius is much less than its geometric size. 
However, when tho density rises, the metrics perturbs 
more and more, and the pit transforms to some kind of 
“crater”. The crater is connected with the external 
surface by a narrow neck. Only this neck or its part is 
visible for an external observer, and the gravitation 
insurmountable barrier transmutes an object central 
area into “a lost world’ 


From the point of view of the external world, the central 
area presents a "black hole" absorbing irreversibly all 
the matter and radiation. On the other hand, for our 
Universe inhabitant the “navel-string” connecting with 
the external world has to seem a spherical “white hole”, 
towhich a matter and radiation are coming continuously 
(and, may be, carry out an information on the external 
‘world features). There is an old Russian fiction science 
book called “Sannikov Land", where an internal gigantic 


ИТ т | 


trench concerning central small star is described. Our 
model seems to be like this picture. 


1s it possible that we live in such a black hole? The 
present hypothesis answers affirmatively this 
question. The negative sign of the matter pressure 
due to continuously increasing of our world size 
allows to such conclusion. And the University self- 
closing can be physically explained by the way. 


(On the other hand, as it is shown in [2], in spite of matter 
average density negligibly small, the Universe 
gravitation radius is more than its geometrical radius; 
hence, it presents a black hole. This condition 
accomplishment agrees the Universe self-closing, the 
boundary absence in spite of its finite volume. Also, 
this fact confirms our assumption that tho Universe rest 
energy localisation area does not exceed the gravity 
operation area. 


А specific model of star collapse is created in the modern. 
General Relativity. In general, it can study in three 
different reference frames. As a rule, the “point mass" 
models are used. The first model is linked with an 
external observer; the second ono accompanies a matter 
falling to the black hole. The third model presents an 
internal reference frame, i.e. an observer within 
collapsing object. 


From an external observer's point of view tho matter 
falling time to the black hole is infinitely large. However, 
in an accompanying reference frame it is finite. Since in 
the accompanying reference frame time and space 
coordinates are expressed through the both types of 
external reference frame coordinates. What is more, in 
the internal reference frame the time and space 
coordinates quite trade places, the metrics tensor 
components are depending on time. Further, any matter 
point history in this accompanying reference frame 
starts at the zero moment and finishes after same 
universal time period in a special (singular) point, after 
which nothing exists (“time barrier"). 


As we believe, another lacing between internal and 
external collapse pictures will be possible, if we 
consider a non-point collapsing object. Nobody wonders. 
now at a situation, when a time period can be finite in 
one reference frame and infinite in another one. 
‘Therefore, we can believe, unlimited black hole 
collapse in the external Super-Universo may seem to 
present unlimited expansion of our Univer: 
observing inside. This expansion seems to start froma 
singular point, and tho samo point is the history end of. 
all the matter of the external Super-Universe that fall to 
the black hole. I would like to note especially, it does 
not mean that internal time pass in opposite to external 
one, Rather, it is possible to state, time within a black 
hole passes ortogonally to external ono. 
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The Experiments on 
Thermo-Gravitation 


This review of the article by Alexander P Schegolev, the 
scientist from Saint Petersburg, was received by NET 
editors from our reader viadrim@mail.ru and presents 
his own view about Schegolev's experiment [1]. The 
opinion of our editorial board is not fully in agreement 
with the author's conclusion. Also we have no 
information who is vladrim@ mail ru. 


It is known from the science history that the very 
experiment gives a push to revising of old knowledge: 
it also checks the new designs and conclusions. The 
knowledge of physical theories is based on the 
experiment; the experiment confirms hypothesizes or 
refuses them. Making experiments, we ask questions 
to the nature. And it always answers us on the clear 
pointed question. However. 


Michael Faraday was trying in vain to find out the 
relationship between gravitation and electricity. These 
experiments were repeated on the modern level. 
Further, there was made an attempt to screen gravity 
force, the influence of environment on gravity was also 
trying to be researched. Many efforts were spent on 
finding out of the gravitational radiation falling to the 
Earth from depths of the Universe, as well as artificial 
generation of gravitational waves. 


‘The experimental studies of weight change must be 
under attention. In particular, the attempt to find the 
differences in weight after sharp turning of body from. 
the quiescent state into tho state of rotation around its 
own axis was undertaken. The experiments of the 
influence of strong magnetic field and temperature on 
the weight of a body were made. 


But alas! No changes of weight were discovered in 
previous experiment (Editorial: Perhaps, the author has 
mo information about sucessful results. We reported 
about such results in our magazine). Analyzing these 
experiments and theoretical premises, the author of the 
given article has made an unusual experiment imitating 
the heat motion in the Earth from core to peripheries. 
For that experiment there was used the steel ball with 
100 mm diameter. The cone hole was made in the ball 
up to its center. The ball was installed by the hole 
upwards on laboratory scales with 50 mg scale factor 
and laser beam was directed inside (into the hole). The 
directed heat flow outgoing from the center of the ball 
was created by this way. While the surface temperature 
increasing, the arrow of scales became to be rejected 
aside weight decrease. The temperature was measured. 
by the contact thermocouple. After an hour and half, 
approximately, when the temperature was 300 degrees 
Celsius the laser was switched off. The difference (the 
decrease) in weight against initial value (in the cold 
state) was four grams per 4200 grams of the test body. 


Further, the ball was getting cold slowly on the scales 
and its arrow was creeping to the initial position. For 
acceleration of this process, the ball was periodically 


blown on by pressure ait. It 
was the check, if the air 
(heated by the ball) 
influences on scales or not. 
Tho stability of its data 
independently on actions of 
pressure air stream 
excludes such suggestion. 
When the temperature of 
the ball became the same 
with room temperature, its 
weight return to the value 
nearly initial. However itis necessary to add, that this 

nearly" is about 200 mg. This confirms that the change 
of the weight was not occurred because of the 
evaporations of metal from action of laser beam, and 
we were the witnesses of absolutely unusual 
phenomenon. (Editorial: Perhaps, it is necessary to take 
into account the deformation) 


That is all concerning the question, which was given 
to nature by the author of the given article. However, 
опе more doubt remains: did the heat radiation (coming 
from the ball) affect on mechanism of scales? To check 
this, the control experiment was made, under which 
the same ball was heated by usual way in the electrical 
furnace. In spite of its temperature was about 600 
degrees Celsius and the ball was placed on scales for a 
Jong time (until full cooling down), the arrow did not 
move from the initial position. Thus, we have really 
turned out face to face with a phenomenon requiring 
an explanation. 


Ifthe weight change in this experiment has happened 
in consequence of gravitational interaction, then, 
therefore we must revise some fundamental concepts. 
Today it is difficult even to assume the consequences 
The only thing, which is possible to say certainly, is 
that divergent on radius uni-directional (single- 
vector) heat flow is the object for observation, 
absolutely unknown to us or unnoticed before, which 
holds the ensemble of surprises. Up to now, we have 
dealt only with chaotic heat motion, which was 
researched by the thermodynamics and heat 
transmission, 


For analogy, it is possible to give the example of the 
electric current arising, which is possible to get only 
under directed electrons moving. In general, more than 
ten experiments were made, and all of them have given 
the same result: the weight of the body was decreased, 
Who will solvo this enigma? 


Editor's note: The question is presented above. The 
answer is the aetherodynamics theory. Any directed 
(unidirectional) heat flow is also a flow of aether. The 
mass changes are the demonstration of natural 
mechanism of existence of this mass as aether vortex 
(Alexander V. Frolov). 
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UP-TO-DATE INVENTION 


The RotoVerter from arkresearch 


Editor's: The description of this invention was received 

from Hector D. Perez Torrez, designer of the "RV" 

Rotoverter and ТУ transverter OU 
transformation" devices. 


Here is the first prototype, used to test a 3PH generator. 
Light bulb was a 100W 120V, AC generator required 
380W for excitation to 120VAC plus the light bulb load 
for a total of 480W. Input to rotoverter was 240W for a 
total of 200% efficiency from the prime mover. Friction 
Joss and prime mover loss was not calculated, PF unity, 
120VAC unto a purely resistive load excitation pure 
DC120VDC3.1666667A (380W) + 100W = 480W. - 


9 Lead 3HF 


Wye-Connected Motor 
n 


It isa common 3PH dual winding 230/460V motor wired 
10480 run at 120v as а ROTOPHASE converter. That's 
the beauty ofit, OFF the shelve components preferably 
totally enclosed motors (so fan can be removed) low 
friction bearings, from 3HP to 7 SHP Re-rating hp can 
be from 1/7 to 1/3 the original HP (some motors can run 
up to 1/2 HP capacity but will require extreme care and 
cooling... and exact tuning to load). 


‘System requires starting and running capacitance; the 
perfect starting capacitance is the one that gives same 
plate current value as 480V but running at 120V. The 
best running capacitance is the one that gives the 
lowest Amperage reading at programmed load. (ALL 
capacitors are AC 370V OIL “no electrolytic") 


Some motors are better than others; also for generator 
use you must choose the over-unity generator and motor 
combination to obtain OU. It looks easy to gain it, but 
requires quite a good choice of items and common 
sense. In this Research we have found even a few turns 
ог а run weld in stator can change drastically the 
results. Up to date best performance has being obtained 
from US (motors 7.5 HP BALDOR 3,5, HP. GE 3HP totally 
enclosed, dual winding 230/460V). Higher HP will 
requiro professional expertise in industrial electricity 
and power eng. (not recommended for amateur 
experimenter). Anyone engaged in this experiments 
must be familiar with safety procedures and basic 
electric and mechanic knowledge. Voltages and 
rotating machinery must be handled with great care. 
SEE basic diagram and connection. 


Ap аш уш HIGH VOLTAGE 


Fig.1 
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‘Subject: RV Basic level 1 Full MODEL Disclosure (Public domain) 


‘This is the RV (Level 1) plan of a full looped RV system: 


Battery provides primary power for 12VDC to 120VAC. As to run prime mover (Roto-converter), second motor 
acts as ansquirrel cage sell-exited generator, a triple flux-capacitor LC tank tuned to best Standing wave condition 
as to create standing wave current node internally in battery at 0 voltage to battery “negative resistor". At 0 
volts "voltage" a negative current is created as to maintain a reverse flow (charge) to battery exceeding the 
forward drain of the inverter demand, detuning system with a forward charge at 10 amperes with a voltage rise 
of approximately 0.83333 V over the battery. Voltage charge produces OU transform from the 0 point standing 
wave component. System gains energy from stochastic resonance within the LC tank components draining 
energy from "thermal" signature of the Aether and К thermodynamic-thermoelectric ambient heat (Electron. 
spin). This is а full disclosure of an operational and tested device, System is made of standard off shelve items. 
Tuning is made by changing capacitor values and the proper selection of standard items for its construction, 
3PH motors, 10:1 12V or 5:1 24V transformers with the proper core and winding values (standard) off shelve, 
diode bridges capacitor (all standard). 


Warning: System opens (NON standard) space-time anomaly as time is reversed due to aether energy transform, 
Extreme warning: Do not exceed 10KW Nor use of trans-uranie elements near unit as they may reach critical 
mass by regressive "inversod" decay. PB 206, U235, 0238 must be maintained as far as possible from unit. 
Extreme Warning: Dangerous Toy, Eldridge, Event horizon and hell raiser effects may be created by protoplasmic 
fields at extreme potentials PK. 

Use wisely. You Can create Paradise or open the gates to Armageddon, 


Tho choice is yours now. 


Hector D Perez Torrez 
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Editor comments by Alexander V. Frolov 


General Director, Faraday Lab Ltd 


A running "free energy" machine coming from 
Switzerland, Europe. It was developed over a 20 years 
Research period by a religious group called Methernitha. 
‘This group lives in Linden, Switzerland. The head 
engineer of this superb machine, Mr. Paul Baumann 
discovered its principles while observing nature. He 
claims its running principle was found by studying tho. 
lightning effects from nature. The documents being 
offered here shed light on this energy marvel. 


‘These documents are the result of work of people who 
have witnessed this wonder machine over the years. 
‘And here are the facts: 

The Testatika is a otary-type machine that runs 
on it's own, once started by revolving it's two discs 
by hand! 

‘The machine not only runs on it's own energy, 
but produces also a huge amount of excess power, 
at least 3 KWtt of power! This is almost enough to 
supply a small house with one machine! 

The machine is about 70cm wide, by 40cm deep 
‘and is about 60cm in height! 

Tt delivers from 250 volts to about 320 volts direct 
current, depending on the humidity in the air! At 
this voltage it can supply at least 10 Amperos of 
pulsating direct current! 

‘Testatika is not a perpetual motion device, but 
an energy machine that collects it's huge amount. 
of energy from the ions contained in air. However, 
there are some technological secrets implemented 
to overcome the normal drag-resistance of 
conventional generators. This is but one of it's 
secrets held by the Methernitha group. 


‘There are many different sized Testatika machines, 
some of the smaller unite deliver only about 200 to 
300 watts, none of which are mass-produced. These 
devices аго still laboratory prototype units. 


‘Methernitha is a spiritual community (Christian 
Alliance) http://www.methernitha.com. They wrote: 
“We are fortunate in gaining the experience that 
paradoxically the most beautiful and useful results can 
bbe achieved by just using the most simple means. 
Never did we use any borrowed capital because we 
want to stay free Swiss citizens and do not want to bo 
hindered or even bound in any way in the pursuance 
of our aims.” 


‘The two contrary-rotating discs generate an electrostatic 
charge. One disc represents the earth, the other the 
cloud, Using grid electrodes the charges are bound. After 
that they are collected by non-contacting so-called 
antenna keys and then sorted. 


After being initially turned on by hand, the discs rotate 
by themselves according to the electrostatic laws about 
attraction and repulsion. A rectifying diode keeps the 
cycles in steady state. Otherwise the impulses of 
attraction and repulsion would accumulate and cause 
the discs to run faster and faster. The correct speed is 
of great importance and for optimal power generation 
the discs have to run quite steady and slow. 


Ву means of grid condensers the energy is stored and 
then uniformly discharged, at the same time reducing 
the high voltage and building up power with 
additional devices. Finally the machine supplies a 
uniform direct current, which varies according to 
the size of the model. The machine furnishes about 
3-4 К permanent output, depending on humidity, 
whereby the electric potential ranges from 270 to 
320 Volt. High humidity of the atmosphere prevents 
the build-up of electric potential. The drier the air 
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is, the better. 


(Editor: It is necessary to note that the analogues method 
was used by Russian inventor Pavel N. Yablochkov who 
in 1877 take out a patent #120684 “The system of 
distribution and amplification of electrical currents by 
means of atmosphere electricity...” As it was shown by 
Yablochkov devices, power doubled in lamps, though 
current of consumption did not increse,) 


No doubt, through tho so far achieved results one main 
objective has been reached, namely to prove that it is 
possible to use Free Energy. Nevertheless the research 
‘work is not yet completed. 


‘To the educated physicist many things of this machine 
may seem impossible, maybe even crazy. Maybe he is 
also offended by the conceptions used to explain the. 
whole. Only partly we could use the concepts of 
conventional physical terminology to explain and define 
only approximately the functions and properties of the 
various parts of the machine. 


After all it will be necessary to create some more new 
concepts like the one we have already used before, 
when we termed the non-contacting collectors of 
electric charges as antenna keys. 


‘This machine puts experts, which are just trained in 
‘conventional physics toa very hard test, because its mode 


of action is not explainable with the state of the art of 
officially accepted physical knowledge, or at the most 
only partially explainable. However also a trained 
specialist should remain free and independent in his 
thinking, and should avoid to be limited by the temporal 
framework of publicly admitted knowledge in any science. 


Ithastobe noted that the established science was already 
many times forced to change or give up some of its very 
fundamental concepts. Think about Galilee, to name only 
опе example. Our human society almost condemned this. 
man as a sorcerer and magician, just because he 
investigated and discovered a truth that seemed 
‘unacceptable by the established science of the days. 


The book knowledge of any times is not wrong, but it is 
incomplete, and therefore allows to draw wrong conclusions, 


‘There was used information from the official web site: 
http://vww.methemitha.com 


Official adress of Methernitha: Methernitha 
Genossenschaft Administration, Moosbueblweg 2, 
3517, Linden, SWITZERLAND. 


Official E-mail of Methernitha: info? methernitha com. 
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Abstract: It has been disclosed that transmutation of 
the atomic nuclei of alkaline metals and the atomic 
nuclei of the cathode material takes place during 
plasma electrolysis of water. 


Key words: atom, nucleus, proton, neutron, electron, 
cathode, low-current, 


INTRODUCTION 


Cold nuclear fusion is the first hypothesis of a source 
of additional energy in heavy water electrolysis. 
Fleischmann and Pons, the American electrochemists, 
are the authors of this hypothesis [1]. They reported 
about it in 1989. Since that time a large number of 
experiments has been carried out in order to obtain 
additional energy from water [2], [3], 141, 151,171, 181. 
191,10], [11], [12]. We continue to discuss this problem. 


THE FIRST EXPERIMENTAL PART 


In order to check this hypothesis, the following 
experiments were performed. Two cathodes wore 
made of iron with mass of 18.10 g and 18.15 g. The 
first cathode operated during 10 hours in KOH 
solution; the second cathode operated during the 
same period in NaOH solution. Mass of the first 
cathode remained unchanged; mass of the second one 
was reduced by 0.02 g. The voltage by 
plasmaeloctrolysis process was 220 V and the current 
(0.5-1.0) A (Fig.1). The indices of the consumption of 
the solution and the gases being generated were as 
follows (Table 1). 


Diagram of gas generator. Patent # 2175027: 
11d of the reactor 3 . body of the reactor, 6 the cathode, 
9 -the anode; 11 solution dosing unit 16 - cooler; 20 pipe for 


Table 1 


Experimental results 
Indices] Water Volume [Energy expense 
consumption kg | of gases.m'| _ куйиш? 
XOH 0272 875 0.28 
NaOH 0.445 12.66 021 


In order to increase safety of experimental results, the 
volume of the gases introduced with the help of 
anemometer is reduced twofold. 


It is known that from one litre of water it is possible 
to produce 1220 litres of hydrogen and 622 litres of 
oxygen. Quantity of the gases generated by the 
plasma electrolytic process is much greater than it is 
possible to get from consumed water (Table 1) [6]. It 
gives the reason to think that not only water 
molecules, but also the nuclei of alkaline metals and 
the atomic nuclei of the cathode material serve as a 
source of these gases, The analysing experiment has 
been performed in order to check this fact. 


‘Tadahiko Mizuno, the famous Japanese scientist (the 
co-author of this article), who works at the Division 
of Quantum Energy Engineering Research group of 
Nuclear System Engineering, laboratory of Nuclear 
Material System, Faculty of Engineering, Hokkaido 
University, Japan, kindly agreed to perform chemical 
analysis of the cathode samples with the help of the 
nuclear spectroscopy method (EDX). Here are the 
results of his analysis. The content of chemical 
elements on the surface of non-operating cathode is 
as follows (Table 2). 


Table 2 
Chemical composition of the cathode surface prior 
its operation in the solution 


Element E] 
% EEJ 


‘The new chemical elements have appeared on the 

working surface of the cathode, which works in KOH 

solution (Table 3). 

Table 3 

Chemical composition of the surface of the 
cathode, which operates in KOH solution 


Heme [9 [к | G № [ cu 
X [osa | 450 | 190 | 9300 | 045 


‘The chemical composition of the surface of the cathode, 
Which operates in NaOH has proved to be different 
(Table 4). 


‘Table 4 
Chemical composition of the surface of the 
cathode, which operates in NaOH solution 


iement| Al |si Tc [ к [Ca [Cr] Fe [Cu 
x [i10 |0.55 |0.20 [0.80 [0.40 1.60 94.00 065 
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Thus, the hypothesis concerning the participation of 
the nuclei of alkaline metals and the atomic nuclei of 
the cathode material in the formation of gases during 
plasma electrolysis of water has experimental 
confirmation. Let us carry out the preliminary analysis 
of the data being obtained (Tables 2, 3, 4). 


‘THE FIRST THEORETICAL PART 


In any of these casos, the atoms and the molecules of 
hydrogen aro formed. The part of it is burned and the 
other goes out with the steam. We have already shown 
that the processes of fusion of the atoms and the 
molecules of hydrogen and its isotopes result in 
occurrence of additional thermal energy [6]. Numerous 
experiments show that up to 50% of additional thermal 
energy are generated during the plasma electrolysis of 
‘water, it is less than the results of the calculations 
originating from the existing cold fusion theories [6] 
That's why itis necessary to analyse energetics of the 
particle creation process during the atomic nucleus 
transmutation, 


Having considered the model of the electron we have 
found out that it can exist in a free state only when 
it has a definite electromagnetic mass [6]. Being 
combined with the atomic nucleus it emits a part of 
energy in the form of the photons, and its 
electromagnetic mass is reduced. But stability of its 
condition does not become worse, because the 
energy carried away by the photons is compensated 
by binding energy of the electron in the atomic 
nucleus [6]. 


Ifthe ambient temperature is increased, the electron 
begins to absorb the thermal photons and to pass to 
higher energy levels of the atom reducing binding with 
it. When the electron becomes free, it interacts with 
the atom only ifthe ambient temperature is reduced, 
As this temperature is reduced, it will emit the 
photons and sink to lower energy levels [6]. 


Ifthe electron is in a free state due to an accidental 
external influence on the atom and the environment 
has no photons, which are necessary for it to restore 
its mass, it begins to absorb the ether from the 
environment and to restore its constants in such a 
way: mass, charge, magnetic moment, spin and radius 
of rotation. The electron acquires the stable free state 
ошу after it has restored its all constants [6] 


‘Thus, if an interchange of the free state and binding 
state with the atom takes place due to the accidental 
influences on the atom, the electron restores its 


m,=3m Am,- 


electromagnetic mass every time due to absorbing 
the ether. It means that actually it plays the role of a 
converter of the ether energy into the thermal photon 
energy. 


The Japanese investigators Ohmori and Mizuno [4] 
registered neutron radiation during plasma electrolysis 
of water and reported that not only the nuclear process, 
but also the process of the electron capture by the free 
Protons can be the source of this radiation. 


As hydrogen plasma is generated during the plasma 
electrolytic process of water electrolysis, there exists 
atondency of the capture of the free electrons by them. 


It is known that rest mass of the electron is 
т, = 9.109534 - 107 kg, rest mass of the proton is 

6726485 107 kg, and rest mass of the neutron is 
m, =1.6749543- 10% kg. The difference between the mass 
of the neutron and the mass of the proton is equal to 
Am, —23 058. 107 kg. It is 23.058 - 107 / 9.109 - 105 = 
=2531 of the mass of the electron. Thus, the proton 
should capture 2.531 electrons in order to become tho. 
neutron. The question arises at once: what will happen 
to the remained of electron mass 
(3.0-2.531)m,=0.469m,? The disturbed balance of 
masses in this process is explained by modern physics 
in a simple way: a neutrino is created [6]. 


As the neutrino has no charge, it is very difficult to 
register it. If the neutrino takes the excess mass 
away or replenish the lacking one, can the 
elementary particles execute this process by 
themselves? 


As the photons are emitted and absorbed only by the 
electrons, the proton, which absorbs the electrons, 
cannot convert the remainder of mass of the third 
electron into the photon. Ifthe electron is absorbed by 
the third one and gives more than a half ofits mass to 
the proton in order to convert it into the neutron, the 
remaining part of mass (0.469m,) ofthe election, which 
has no possibility to become tlie photon, is converted 
into a portion of the ether, which “is dissolved" and 
mixed with the ether in the space. The fact that plasma 
has no photons with the mass corresponding to the 
part of mass of the third electron, which has not been 
absorbed by the proton during its conversion into tho. 
neutron, can serve as a proof of such affirmation. Let 
us calculate energy of such photon [6] 


The difference the mass of the neutron and the 
proton is equal to Am, -23.058 - 10? kg. If we 
subtract this value from the mass of three electrons, 
‘we'll get mass m,, from which the photon should be 
formed [6] 


3.9.109534 -10% - 23.05810“ = 4.270602-10" kg a 


Ifthe photon is formed from this remainder of mass m,, its energy will be [6} 


4.270602 - 10° - (2.997924 - 10°} 
1.602189- 10% 


9.956126 - 1067 [7 
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‘This value of energy corresponds to roentgen spectrum, 
that's why the creation of each free neutron should be 
accompanied by the creation of one roentgen photon. Ifit 
does not take place, we have two opportunities: the first 
опе — we should think that in the case when the neutron 
is created, the neutrino was formed from mass 
74.270602 ° 10,, kg and flew away in the unknown 
direction; the second one - there were no conditions for 
the formation of the photons in the process being 
considered, and mass, which failed to be formed as a 


neutron radiation with intensity of 50,000 neutrons per 
second, and they failed to register roentgen radiation [4]. 


fin this process the roentgen photons were created, they 
would not exceed heat efficacy of the plasma electrolytic 
process, because they would not be the thermal photons. 
‘The thermal photons are radiated and absorbed when 
the electrons make the energy transitions to the energy 
levels, which are the most remote from the atomic nuclei, 


where the infrared photons and neighbouring ones from 
the optical range of the spectrum with energies of 
=(0.001-3.3) eV are generated (Table 5) [6]. 


particle, "was dissolved" in the ether. Which variant is 
closer to the truth [6]? There is no exact answer, but it is 
known that the Japanese scientists registered only 


Table 
Electromagnetic spectrum bands 

Bands Wavelength, m Energy, eV 

1. Low- frequency band d= (107.10) E = 10...10% 

2. Broadcast band A^ (10.105) E-109..10* 

3. Microwave band Х-(10*..104) E = 104.103 

4. Relic band (maximum) mu Е- 1.2.103 


5. Infrared band Xe (105.77 - 107) E-101.16-10* 


6. Light band. A-(77-107.38-107) E-18-102.327 
7. Ultraviolet band. A= (38: 107..10*) E = 3.27...1- 10 
8. Roentgen band Aa 202.103) E= 105.10" 
9. Gamma band A= (10.10% E= 10°..10° 


‘Thus, the neutron fusion processes in plasma electrolysis of water will not generate additional thermal energy. But 
the appearance of the neutrons in plasma will promote the formation of the nuclei of deuterium and, possibly, of 
tritium. As the balance of masses remains almost unchanged, we have no reason to expect that additional energy 
will take place when deuterium and tritium are formed. But it is sure to appear during fusion of the atoms of 
deuterium and tritium, Lo. the hydrogen atoms [6]. 


In order to become a proton, the neutron should radiate something, which mass is Am, 
convert this mass into energy [6] 


23.058 - 10°". (2.998 - 10°} 
1.602 - 10 


3.058 10: kg. Let us 


B= Am -C 1.294- 10° ev ® 


‘This energy corresponds to the gamma range photons, Lo. not to the thermal photons, and this process does not give 
additional energy. Thus, if the process of the formation of the helium atoms takes place during plasma electrolysis of 
water, it should be accompanied by gamma radiation. If there is no such radiation, but the helium atoms are formed, 
the neutrino takes away the above-mentioned portion of mass A, or this mass, which has no opportunity tobe formed 
ав the photon, “is dissolved" in the environment, Le. it is transferred into the state of the ether [6]. As the roentgen 
photons and the gamma photons are not the thermal ones, this process gives no excessive thermal energy [8]. 


Another variant is possible. When the atoms of alkali metal bombard the cathode atoms, they are destroyed completely 
and destroy the atoms ofthe cathode materials. Under the notion "completely" we'll understand such state when both 
the atom and the nucleus are destroyed. In this case, the protons of the destroyed nuclei begin to form the hydrogen 
atoms. The process of fusion of the atoms and tho molecules of hydrogen generate additional thermal energy [6]. But. 
опе should bear in mind that if plasma disintegrates water molecule into hydrogen and oxygen and if these gases 
contact plasma, hydrogen is combined with oxygen, and water is formed. Noise generated by plasma is hydrogen 
:microexplosions, Taking into consideration the above-mentioned fact the larger the volume of hydrogen burnt in plasma, 
the smaller its volume in the gas-vapour mixture. It means that such reactor operation modes are required when 
quantity of burnt hydrogen is minimal one. Our theory allows us to have such results. 


As iron isthe cathode material, the nuclei of its atoms are the targets of the atomic nuclei of potassium, alkaline metal. 
During the transmutation ofthe iron nuclei (Fig. 2b), the atomic nuclei of chromium (Fig. 2 a) and the atomic nuclei of 
copper (Fig. 2 c) are formed [6]. 


JOO 


а) Cr (24,28) 


b) Fe (26,28) 


©) Cu (29,34) 


med 
Diagrams of the atomie nuclei of a) chromium, b] ron, e) copper 


When the atomic nucleus of iron (Fig. 2 b) pass into the 
atomic nucleus of chromium (Fig. 2 a), two protons and 
two neutrons are released; two atoms of deuterium or 
опе atom of helium can be formed from them. If the 
neutrons pass into the protons, four atoms of hydrogen 
are formed. 


It is easy to see (Fig. 2) that the atomic nucleus of iron 
(Fig. 2 b) should lose two upper protons and two 
neutrons in order to pass into the atomic nucleus of 
chromium (Fig. 2 a). 


Three additional protons and six neutrons (total 9 
nucleons) are required for the formation of the atomic 
nucleus of copper (Fig. 2 c) from the atomic nucleus 
ofiron. As on the cathode surface (Table 3) the number 
of chromium atoms, which probably are formed from 
the atomic nuclei of iron, four times more than the 
number of atoms of copper, then the solution is sure 
to have superfluous protons and neutrons of the 
destroyed atomic nuclei of iron, and we can 
determined their approximate relative quantity. 


Let us suppose that four nuclei of the iron atoms pass 
into the nuclei of the chromium atom. The total quantity 
of free protons and neutrons (nucleons) is equal to 16. 
As one atom of copper falls on each four atoms of 
chromium, 9 nucleons are spent for the formation of one 
nucleus of the copper atom, and 7 nucleons remain fre. 


a) K (1920) 


b) O (8,8) 


o) S1 (14,14) 


аз 
Diagrams of the atomi пиа at: 
a) potassium, b) oxygen, с) silicon. 


Let us see what is formed when the nucleus of the 
potassium atom is destroyed. Potassium is situated in the 
first group of the fourth period of the periodic law. Its 
nucleus contains 19 protons and 20 neutrons (Fig. 3a) [6] 


In Fig. 3 a, we can see a weak link of the nucleus of 
the potassium atom [6]. It is situated in the middle 
of its axis neutrons, When the transmutation of the 
nuclei of the potassium atoms takes place, the nuclei 
of the oxygen atoms can be formed (Fig. 3 b) as well 
as its isotopes and the nuclei of the silicon atoms 
(Fig. 3с). 


‘The analysis of the structure of the nuclei of the 
potassium atom (Fig. 3 a) shows that it is the most 
probable source of the nucleus of the silicon atom 
(Fig. 3 c), which atoms appear on the cathode (Table 3). 


It is easy to count that during the destruction of one 
nucleus of the potassium atom and the creation of 
one nucleus of the silicon atom 5 free protons and 6 
free neutrons, i.e. 11 nucleons, aro formed. 


Thus, the transmutation of the nuclei of the iron 
atoms and the potassium atoms results in the 
formation of free protons and neutrons. As the 
protons cannot exist in free state, the hydrogen atoms 
are created from them. If the protons are connected 
"with the neutrons after the destruction of the nuclei 
of the iron atoms and the potassium atoms, the 
formation of deuterium, tritium and helium is 
possible. 


Let us pay attention to tho main fact -absence of tho. 
sodium atoms in the cathode material, It is natural 
that the potassium atoms have appeared on the 
cathode, which operated in KOH solution (Table 3). 
Why are no sodium atoms on the cathode, which 
operated in NaOH solution? The answer is as follows: 
the nuclei of the sodium (Fig. 4,a) atoms are 
completely destroyed during the plasma electrolytic 
process. The presence of potassium on the surface of 
the cathode, which operated in NaOH solution (Table 4), 
can be explained by insufficient ablution of the reactor 
after the operation with KOH solution, 


As free protons and neutrons appear during the 
destruction of the nucleus of the sodium atom 
(Fig. 4,8), some nuclei of this element begin to form 
the atomic nuclei of aluminium (Fig. 4, b), chlorine 
(Fig. 4, c) and calcium (Fig. 5). 


But not all free protons and neutrons aro spent for 
the construction of the atomic nuclei of aluminium, 
chlorine and calcium. A part of them is spent for the 
hydrogen atom formation. 


If we know the total quantity of transmutating 
atomic nuclei of iron, potassium and sodium as well 
as the exact composition of the gases generated 
during the plasma electrolytic process, it would be 
possible to determine the atomic nuclei being 
formed from additional nucleons. Now we can only 
suppose that the majority of new nuclei are the 
protons, Le. the nuclei of the hydrogen atoms. The 
increased volume of the gases generated during the 
plasma electrolytic process is explained by it [6] 
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аума (1112) База ‘дата 
Fig. 4. 

Diagrams ofthe atomie nuclei ot 

s) sodium. bj aluminium, c) Манде 


Ca (2020) 


Fig. 5. 
Diagram ofthe nucle af the ealtum atom 


‘The analysis of these Tables shows that transmutation 
of the nuclei of iron, of which the cathodes are made, 
results in the formation of chromium and copper in 
both cases. Apparently, aluminium, chlorine and 
calcium are formed from the destroyed sodium nuclei. 
In any caso, free protons and neutrons are formed. 


But not all free protons and neutrons are spent for the 
formation of the atomic nuclei of copper, aluminium, 
chlorine and calcium. A part of them is spent for the 
formation of the hydrogen atoms. In any case, the 
atoms and the molecules of hydrogen are formed. The 
analysis has shown that plasma electrolytic process 
extracts not more than 0.005 kg of alkaline metal from. 
one litre of the solution. It appears from this that if all 
neutrons of the atomic nuclei of the molecules of water 
and alkali metals are transferred into the protons and 
the atoms and the molecules of hydrogen are formed, 
the formed volume of gas will be considerably less 
than the one registered during the experiment (Table 1). 
А question arises: where do additional gases come 
from? In order to gat the answer on this question we 
made the next experiment 


THE SECOND EXPERIMENTAL PART 


First ofall we take into account, that high temperature 
of plasma forms the conditions when a set of various 
processes takes place at the cathode, First of all, water 
is boiled and evaporated. At the same time, one part. 
of water molecules is disintegrated with a release of 
the atomic hydrogen; another part of the molecules 
forms the orthohydrogen molecules. A part of water 
molecules is disintegrated completely and is released 
at the cathode together with hydrogen and oxygen. 
А part of hydrogen is combined with oxygen again 
generating microexplosions (noise) and forming water. 


During plasma electrolysis of water, water vapor, 
hydrogen and oxygen are released simultaneously. If 
vapor is condensed, gas mixture is released. In order to 
measure gas flow rate the electronic anemometer have 
been used, Diameter of the electronic anemometer was 
equal to internal diameter of the gas make tube 
(23, Fig. 1). Its readings were registered and processed 
by the computer. The experiment was performed dozen 
times, and each time its readings were reproduced with 
small deviations [11]. But we had no hydrogen analyzer, 
that's why the results being obtained cannot be 
considered as final ones, We admonished itin all editions 
of the book Water is a New Source of Eneray with such 
‘a phrase: “We abstain from lending an official status to 
these results with the hope to get necessary financing 
‘and to repeat them with a complete set ofthe necessary 
devices" 12, page 176] 


In the middle of the year of 2002 we received small 
financing, which allowed us to make a new reactor and 
to buy some measuring instruments, in particular the 
scales with the measurement limit up to 600 g and 
accuracy of 0.02 g. Careful preparation allowed us to 
increase duration of continuous operation of the reactor 
(to 10 and more hours) and to register solution 
‘consumption for gas production. 


‘The main difficulty of operation with the hydrogen is 
in the fact that its mixture with air (4-74) or oxygen 
(4-94)% is combustible, and the fact was emphasized 
more than once during the experiments that made the 
researches bo very careful. The second difficulty during 
hydrogen quantity measurements generated by the 
plasma electrolytic reactor is in the fact that its 
molecule has the smallest dimensions, that's why it 
penetrates easily to the places where the molecules of 
other substances do not penetrate. Molecular hydrogen 
diffuses easily even into metals. For example, one 
volume of palladium absorbs up to 800 volumes of 
hydrogen. 


Gas flow speed was measured with the help of various 
anemometers, its readings being registered with the 
help of the computer. Numerous measurements and 
numerous analysis of gas flow speed measurement 
accuracy with the help of the anemometers showed 
that error of a conventional anemometer can be 100%, 


Fig. 6. 


1 tap for gas ow movement dizection switehing, 


New Energy Technologies, Issue #1 January 


February 2003 


It is known that itis possible to produce 1220 litres of 
hydrogen and 622 litres of oxygen from one litre of water. 
Quantity of the gases generated by the plasma 
electrolytic process is much greater than it is possible 
to get from consumed water (Table 1). It was a strong 
reason for a search of the measurement error. For this 
purpose, the diagram of measurement of flow rate of 
the gases and their quantity was used (Fig. б). 


The results of the measurements were as fellows. The 
anemometer showed that 200 litres of gas mixture 


Thus, the measurement of gas flow with the help of 
the anemometers distorted the result 200 fold. It should 
be mentioned that the reactor operated in the 
production mode of hydrogen and oxygen in the 
cathode zone. As a result, their mixture burst. The 
pulses of these explosions increased the readings of 
the anemometer. 


Tt has become necessary to return to the reactor operation. 


modos when no oxygen is released in the cathode zone. 
Ош theory allows us to do this easy. 


penetrated through it during 10 minutes. Nearly one litre 
of gases was in the graduated tank during this period. 


PROTOCOL 
of tests of the first model of low-current Electrolyzers 
It is known that it is possible to produce 1.22 lof H,+ 0.622 O,= 1.843 (H,+0,) from 1 ml of H,O 


Table 6 

Experimental results 
Indices 1 2 3 Average 
T duration of experiment, hour T T T T 
Zvoltage, V 77 77 77 77 
Зелле A 03E iJ [1:3 007 
T= power, W T E oar 8T 
“volume of consumed solution, mi 187 388 4232 332 
5-density of the solution, kg/l 107 104 Tor 107 
volume of consumed water, ml 160 383 215. 319 
“volume of the gas mixture being produced, T 295 705 785 EE 
vom of hydrogen being produced, T 195 157 507 380 
“energy consumption per 11 of hydrogen, WAT 138 120 127 128 
3-energy consumption per Im” of hydrogen, kWh/m" 138 120 127 128 
‘S-existing energy consumption for production of 1 m oF £00 100 200 200 
hydrogen from water, kWh/m* 

CONCLUSION 


‘Transmutation of the atomic nuclei of alkaline metals and the atomic nuclei of the cathode material during 
plasma electrolysis of water existed. Plasma electrolytic process opens new prospects in study of matter on 
the nuclear, atomic and molecular levels. The low-current electrolysis allows us to get the inexpensive hydrogen 
from water. 
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Editorial: There is a collection of some papers on LENR (Low Energy Nuclear Reactions), also known as Cold 
Fusion. CANR, Chemically Assisted Nuclear Reactions, is another term for this phenomenon. These original 
scientific papers are reprinted with permission from the authors and publishers. 


Website http://wwwJonr-canr.org features a growing library of scientific papers about LENR and an extensive 
bibliography of journal papers, news articles and books about LENR. 


COLD FUSION: What is it and what does it mean to 
science and society? 


Edmund Storms 


Cold fusion is important because it promises to be a 
new source of pollution free, inexhaustible energy. In 
addition, it is important because it reveals the 
existence of a new way nuclei can interact that 
conventional scientific theory predicts is impossible. 
What then is this phenomenon that suffers such 
promise and rejection? 


Energy can be obtained from the nucleus in two 
different ways. On the one hand, a large nucleus can 
bo broken into smaller pieces, such as is experienced 
by uranium in a conventional nuclear reactor and by 
the material in an atom bomb. This is called fission, 
On the other hand, two very small nuclei can be joined 
together, such as occurs during fusion of deuterium 
and tritium in a Hot Fusion reactor and in a hydrogen 
bomb, This process, called fusion, also takes place in 
stars to produce much of the light we see. 


‘The fission reaction is caused to happen by adding 
neutrons to the nucleus of uranium or plutonium to 
make it unstable. The unstable nucleus splits into two 
nearly equal pieces, thereby releasing more neutrons, 
which continue the process. As every one now 
knows, this process produces considerable waste that 
is highly radioactive. The uranium used as fuel also 
occurs in limited amounts in the earth's crust. As a 
result, this source of energy is not ideal, although 
widely used at the present time. 


The normal bot fusion reaction requires two deuterium 
ог tritium nuclei to be smashed together with great 
energy. This is accomplished by raising their 
temperature. However, this temperature is so high 
that the reactante cannot be held in a solid container, 
but must be retained by a magnetic field. This process 
has proven to be very difficult to accomplish for a time 
sufficient to generate useable energy. In spite of this 
difficulty, attempts have been under way for the last 


40 years and with the expenditure of many billions of 
dollars. Success continues to he elusive while the 
effort continues. 


Cold fusion, on the other hand, attempts to cause the 
same process, but by using solid materials as the 
container held at normal temperatures. The container 
consists of various metals, including palladium, with 
which the deuterium is reacted to form a chemical 
compound. While in this environment, the barrier 
between the deuterium nuclei is reduced so that two 
nuclei can fuso without having to be forced together. 
Because the process causing this to happen is not 
‘well understood, the possibility is rejected by many 
conventional scientists. Difficulty in producing the 
process on command has intensified the 
rejection. While this difficulty is real, it has not, as many 
skeptics have claimed, prevented the process from 
being reproduced hundreds of times in laboratories 
all over the world for the past 13 years. As you will 
see by reading the reviews and papers in our Library 
(see http://wwwlenr-canrorg/LibFrame1.html), 
the process continues to be reproduced with 
increasing ease using a variety of methods and 
materials. 


What is the nature of this process and why has it 
been so hard to understand? To answer this question, 
a person needs to understand the nature of the 
barrier that exists between all nuclei. Because all 
nuclei have a positive charge in proportion to their 
atomic number, all nuclei repeal each other. It is 
only the surrounding electrons that hold normal 
matter together, with the nuclei being at 
considerable distance from each other, at least on 
the scale of an atom. When attempts are made to push 
the nuclei closer, the required energy increases as the 
nuclei approach one another. However, when deuterium 
dissolves in a metal, it experiences several unique 
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conditions. The surrounding metal atoms produce a 
regular array that is able to support waves of various 
kinds. These waves can be based on vibration of the 
atoms (phonons), vibration of the electrons, standing 
waves of electromagnetic energy, or a wave resulting 
from conversion of the deuterium nuclei to а wave. In 
addition, the high density of electrons can neutralize 
some of the positive charge on the deuterium nuclei 
allowing a process called tunneling, i.e.. allowing 
passage through the barrier rather than over it. The 
‘mechanism of this neutralization process is proposed 
to involve a novel coherent wave structure that can 
occur between electrons under certain conditions. All 
of these wave processes have been observed in the 
past under various conventional conditions, but 
applying them to the cold fusion phenomenon has 
been a subject of debate and general rejection. 


While the debate based on wave action has been 
underway, people have proposed other mechanisms. 
‘These include the presence of neutrons within the 
lattice. Normally, neutrons are unstable outside of the 
nucleus, decomposing into a proton, an electron, and 
a neutrino. Presumably, this reaction can be reversed 
so that neutrons might be created in a lattice 
containing many free electrons and protons. Having 
по charge, the neutron could then interact with various 
atoms in the lattice to produce energy. These neutrons. 
‘might also be hidden in the lattice by being attached 
to other nuclei in a stabilized form, to be released 


when conditions were right. Several particles normally 
not detected in nature also have been proposed to 
trigger fusion and other nuclear reactions. 


While search for a suitable mechanism has been 
underway, an understanding ofthe environment that. 
triggers the mechanism has been sought, the so-called 
nuclear-active-environment. Initially, this environment. 
was thought to exist in the bulk of the palladium 
cathode used in the Pons-Fleischmann method to 
produce cold fusion. It is now agreed that tho nuclear 
reactions only occur in the surface region. Recent 
arguments suggest that this surface layer does not. 
even require palladium for it to be nucloar-active. 
Nuclear reactions have now been produced in a 
variety of materials using many methods. The only 
common feature found in all of these methods is the 
presence of nano-sized particles of material on the 
active surface. If this observation is correct, four 
conditions seem required to produce the nuclear 
reactions. First, the particle must have a critical small 
size; second, it must contain a critical concentration 
of deuterium or hydrogen; third, it must be constructed 
of certain atoms; and fourth, it must be exposed to a 
source of energy. This energy can take the form of a 
sufficiently high temperature, a significant high flux 
of hydrogen through the particle, application of 
energetic electrons or charged particles, or application 
of laser light of the proper frequency. Until, the 
importance of these factors is understood, the effect 
will continue to be difficult to replicate. 


Technical Introduction to LENR-CANR 


Edmund Storms 


At low energies, the Coulomb barrier prevents nuclei 
from coming together and fusing to form a single 
nucleus. To initiate а nuclear reaction, several methods 
aro used. Nuclear reactions are normally initiated by 
pushing two atoms together with enough force to 
overcome the Coulomb barrier by brute force, or by 
using neutrons which penetrate the nuclei without 
seeing a barrier. (Neutrons have no electrical charge, 
во the Coulomb barrier does not stop them.) These 
forces are normally provided by high-temperature 
plasma or by accelerating ions to high energies. In 
contrast, LENR describes the mechanism and 
conditions that cause a variety of nuclear reactions to 
take place with relatively low activation energy. These 
unique conditions reduce the need for excessive energy. 
The normal method forces the nuclei together, while 
the new method encourages them to come together. 
‘The challenge has been to understand the unique 
characteristics of the necessary solid structure such 
that this structure could be generated at will 


‘Because the proposed method is unique, at odds with 
current nuclear theory, and is stil difficult to reproduce, 
support for studies in many countries, but not all, has 


been very limited. Nevertheless, considerable 
information has accumulated over the last 13 years 
since Profs. Stanley Pons and Martin Fleischmann 
showed the world the possibilities inherent in this 
phenomenon, Much understanding is buried in 
conference proceedings and reports that are not 
available to a serious student. This information will, 
as time permits, be made available on this site. 
Students of the subject are also encouraged to use 
this site to interact with other people in the field and 
provide objective critiques of the work published here. 


PHENOMENA DISCUSSED IN SOME OF THE 
PAPERS 


Atleast 10 ways have been demonstrated to produce 
anomalous heat and/or anomalous elemental 
synthesis. A few of these methods will be described 
here. For course, not all of the claims are worthy of 
belief nor are they accepted by many people. 
Nevertheless, the claims will be described without 
qualifications in order to provide the reader with the 
latest understanding. 
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conditions. The surrounding metal atoms produce a 
regular array that is able to support waves of various 
kinds. These waves can be based on vibration of the 
atoms (phonons), vibration of the electrons, standing 
waves of electromagnetic energy, or a wave resulting 
from conversion of the deuterium nuclei to а wave. In 
addition, the high density of electrons can neutralize 
some of the positive charge on the deuterium nuclei 
allowing a process called tunneling, i.e.. allowing 
passage through the barrier rather than over it. The 
‘mechanism of this neutralization process is proposed 
to involve a novel coherent wave structure that can 
occur between electrons under certain conditions. All 
of these wave processes have been observed in the 
past under various conventional conditions, but 
applying them to the cold fusion phenomenon has 
been a subject of debate and general rejection. 


While the debate based on wave action has been 
underway, people have proposed other mechanisms. 
‘These include the presence of neutrons within the 
lattice. Normally, neutrons are unstable outside of the 
nucleus, decomposing into a proton, an electron, and 
a neutrino. Presumably, this reaction can be reversed 
so that neutrons might be created in a lattice 
containing many free electrons and protons. Having 
по charge, the neutron could then interact with various 
atoms in the lattice to produce energy. These neutrons. 
‘might also be hidden in the lattice by being attached 
to other nuclei in a stabilized form, to be released 


when conditions were right. Several particles normally 
not detected in nature also have been proposed to 
trigger fusion and other nuclear reactions. 


While search for a suitable mechanism has been 
underway, an understanding ofthe environment that. 
triggers the mechanism has been sought, the so-called 
nuclear-active-environment. Initially, this environment. 
was thought to exist in the bulk of the palladium 
cathode used in the Pons-Fleischmann method to 
produce cold fusion. It is now agreed that tho nuclear 
reactions only occur in the surface region. Recent 
arguments suggest that this surface layer does not. 
even require palladium for it to be nucloar-active. 
Nuclear reactions have now been produced in a 
variety of materials using many methods. The only 
common feature found in all of these methods is the 
presence of nano-sized particles of material on the 
active surface. If this observation is correct, four 
conditions seem required to produce the nuclear 
reactions. First, the particle must have a critical small 
size; second, it must contain a critical concentration 
of deuterium or hydrogen; third, it must be constructed 
of certain atoms; and fourth, it must be exposed to a 
source of energy. This energy can take the form of a 
sufficiently high temperature, a significant high flux 
of hydrogen through the particle, application of 
energetic electrons or charged particles, or application 
of laser light of the proper frequency. Until, the 
importance of these factors is understood, the effect 
will continue to be difficult to replicate. 


Technical Introduction to LENR-CANR 


Edmund Storms 


At low energies, the Coulomb barrier prevents nuclei 
from coming together and fusing to form a single 
nucleus. To initiate а nuclear reaction, several methods 
aro used. Nuclear reactions are normally initiated by 
pushing two atoms together with enough force to 
overcome the Coulomb barrier by brute force, or by 
using neutrons which penetrate the nuclei without 
seeing a barrier. (Neutrons have no electrical charge, 
во the Coulomb barrier does not stop them.) These 
forces are normally provided by high-temperature 
plasma or by accelerating ions to high energies. In 
contrast, LENR describes the mechanism and 
conditions that cause a variety of nuclear reactions to 
take place with relatively low activation energy. These 
unique conditions reduce the need for excessive energy. 
The normal method forces the nuclei together, while 
the new method encourages them to come together. 
‘The challenge has been to understand the unique 
characteristics of the necessary solid structure such 
that this structure could be generated at will 


‘Because the proposed method is unique, at odds with 
current nuclear theory, and is stil difficult to reproduce, 
support for studies in many countries, but not all, has 


been very limited. Nevertheless, considerable 
information has accumulated over the last 13 years 
since Profs. Stanley Pons and Martin Fleischmann 
showed the world the possibilities inherent in this 
phenomenon, Much understanding is buried in 
conference proceedings and reports that are not 
available to a serious student. This information will, 
as time permits, be made available on this site. 
Students of the subject are also encouraged to use 
this site to interact with other people in the field and 
provide objective critiques of the work published here. 


PHENOMENA DISCUSSED IN SOME OF THE 
PAPERS 


Atleast 10 ways have been demonstrated to produce 
anomalous heat and/or anomalous elemental 
synthesis. A few of these methods will be described 
here. For course, not all of the claims are worthy of 
belief nor are they accepted by many people. 
Nevertheless, the claims will be described without 
qualifications in order to provide the reader with the 
latest understanding. 
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The most studied method involves the use of an 
electrolytic cell containing a LiOD electrolyte and a 
palladium cathode. Current passing through such а 
cell generates D+ ions at the cathode, with a very 
high effective pressure. These ions enter the 
palladium and, if all conditions are correct, join in a 
fusion reaction that produces He-4. Initially 
palladium wire and plate were used, but these were 
found to form microcracks, which allowed the 
required high concentration of deuterium to escape. 
Later work shows that the actual nuclear reaction 
occurs on the surface within a very thin layer of 
deposited impurities. Therefore, control of this 
impurity layer is very important, but rather difficult. 
The use of palladium is also not important because 
gold and platinum appear to be better metals on 
which to deposit the impurity layer. This method is 
found, on rare occasions, to generate tritium within 
the electrolyte and transmutation products on the 
cathode surface. Different nuclear reactions are seen 
when light water (H,O) is used instead of DO, 
although the amount of anomalous energy is less 
when H,O is used. These observations have been 
duplicated hundreds of times in dozens of 
laboratories 


Application of deuterium gas to finely divided 
palladium, and perhaps other metals, has been 
found to generate anomalous energy along with 
helium-4. Both palladium-black as well as 
palladium deposited as nanocrystals on carbon 
have shown similar anomalous behavier. In both 
cases the material must be suitably purified. 
Palladium deposited on carbon can and must be 
heated to above 200/260°C for the effect to be 
seen. When deuterium is caused to diffuse 
through a palladium membrane on which is 
deposited a thin layer of various compounds, 
isotopes that were not previously present are 
generated with isotopic ratios unlike those 
occurring naturally. 


A plasma discharge under H,O or Р.О between 
various materials generates many elements that 
were not previously present. When the electrodes 
are carbon and the plasma is formed in H,O, the 
main anomalous element is iron. This experiment is 
relatively easy to duplicate. 


Several complex oxides, including several 
superconductors, can dissolve D, when heated. 
When a potential is applied across a sheet of such 
material, the D+ ions are caused to move and 
anomalous heat is generated, 


If deuterium ions, having a modest energy, are 
caused to bombard various metals, tritium as well 
as other elements not previously present are 
generated. These ions can be generated in a pulsed 
plasma or as a beam. 


When water, either light or heavy, is subjected to 
intense acoustic waves, collapse of the generated 
bubbles on the surrounding solid walls can generate 
nuclear reactions. This process is different from the 
fusion reaction claimed to occur within a bubble just 
before it disappears within the liquid because 
neutrons are not produced in the former case, but are 
produced in the latter case. This method has been 
applied to various metals in heavy water using an 
acoustic transducer and in light water using a rotating 
vane which generates similar acoustic waves. 


HOW TO EXPLAIN THE CLAIMS 


А major problem in deciding which model might be 
correct is the absence of any direct information 
about the nature of the nuclear-active-environment, 
At this time, two important features seem to be 
important, the size of the nanodomain in which the 
reactions occur and the presence of a deuterium flux 
through this domain. The domain can apparently be 
made of any material in which hydrogen or 
deuterium can dissolve. Until the nature of the 
nuclear-active-state (NAS) is known, no theory will 
properly explain the effect and replication of the 
claims will remain difficult. 


When fusion is initiated using conventional 
methods, significant tritium and neutrons are 
produced. In addition, when other elements are 
generated, they tend to be radioactive. This is in 
direct contrast to the experience using low energy 
methods. These products are almost completely 
absent and, instead, helium-4 is produced, When 
radiation is detected, it has a very low energy. This 
contrasting behavior, as well as the amount of 
anomalous energy, has made the claims hard to 
explain using conventional models. This difficulty 
has been amplified by a failure of many skeptics to 
recognize the contrasting effect of the environment, 
aplasma being used in the older studies and a solid 
lattice of periodic atoms being present as the new 
environment. 


Over 500 models and their variations have been 
proposed, some of which are very novel and some 
are variations on conventional ideas. Most models 
attempt to explain the nuclear reaction once the 
required environment has been created, without 
addressing what that unique environment might be 
like. These models involve conversion of a proton 
(deuteron) to a neutron (dineutron), creation of an 
electron structure that is able to neutralize the 
barrier, conversion of deuterium to a wave which 
interacts without charge, and the presence of 
otherwise overlooked neutrons and/or novel 
particles. Many of the models will have to be 
abandoned or seriously modified once the nature of 
the nuclear active environment is understood. 
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It Started in 1989... 


Peter Hagelstein 


Many of us recall the controversy surrounding the 
announcement of claims of observations of fusion 
reactions in a test tube that were made in 1989. At the 
time, these claims were greeted with considerable 
skepticism on the part of the physics community and 
the scientific community in general 


‘The principal claim of Pons and Fleischmann 


‘The principal claim of Pons and Fleischmann in 1989 
was that power was produced in palladium cathodes 
that were loaded electzochemically in a heavy water 
electrolyte. The evidence in support of this was a 
measured increase in the temperature in the 
electrochemical cell. There was no obvious evidence 
for nuclear reaction products commensurate with the 
claimed heat production. Fleischmann speculated that 
perhaps two deuterons were somehow fusing to 
He-4 through some kind of new mechanism. 


Rejection by the physics community 


This claim was not accepted by the physics 
community on theoretical grounds for several reasons: 


First, there was no mechanism known by which two 
deuterons might approach one another close enough 
to fuse, since the Coulomb barrier prevents them from 
approaching at room temperature. 


Second, if they did approach close enough to fuse, 
ono would expect the conventional dd-fusion reaction 
products to be observed, since these happen very fast. 
Essentially, once two deuterons get close enough to 
touch, reactions occur with near unity probability, and 
the reaction products (p+t and n+He-3) leave 
immediately at high relative velocity consistent with 
the reaction energy released. To account for 
Floischmann's claim, the proposed new reaction 
would seemingly somehow have to make He-4 quietly 
and cleanly, without any of the conventional reaction 
products showing up, and would somehow have to 
arrange for this to happen a billion times faster than 
the conventional reaction pathway. Most physicists 
bet against the existence of such a magical new effect. 


‘Third, the normal pathway by which two deuterons 
fuse to make He-4 normally occurs with tho emission 
of a gamma ray near 24 MeV. There was no evidence 
for the presence of any such high energy gamma 
emission from the sample, hence no reason to believe 
that any helium had been made. 


Finally, if one rejects the possibility that any new 
‘mechanisms might be operative, then the claim that 
power was being produced by fusion must be 
supported by the detection ofa commensurate amount 


of fusion reaction products. Pons and Fleischmann 
found no significant reaction products, which, given 
the rejection of new mechanisms, implied an absence 
of fusion reactions, 


An alternat 


explanation is proposed 


The physicists decided in 1989 that the most likely 
reason that Pons and Fleischmann observed a 
temperature increase was that they had made an error 
of some sort in their measurements. When many 
groups tried to observe the effect and failed, this led 
most of the physics community to conclude that there 
was nothing to it whatsoever other than some bad 
experiments. 


‘The claim of Jones 


А second very different claim was mado at the same 
time in 1989 by Steve Jones. This work also involved 
electrochemistry in heavy water and the observation 
ofreaction products corresponding to the conventional 
dd-fusion reactions. The initial publication showed a 
spectrum of neutron emission that Jones had detected 
from a titanium deuteride cathode loaded 
electrochemically. The response of the physics 
community was skeptical, as the signal to noise ratio 
was not particularly impressive. Given the polarization 
of the physics community in opposition to the claims 
of Pons and Fleischmann (which were announced 
essentially simultaneously), the physicists were not. 
of a mood to accept much of any claims that fusion 
could happen in an electrochemical experiment at all. 
Jones went to great lengths to assure fellow scientists. 
that his effect was completely unrelated to the claims 
of Pons and Fleischmann, and was much more 
reasonable, 


Also rejected 


Physicists had reason to be skeptical. Theoretical 
considerations indicated that the screening effects that. 
Jones was relying on were not expected to Ье as strong 
аз needed to account for the fusion rates claimed. As 
this experiment could not seem to be replicated by 
others at the time, it was easy for the physics 
community to reject this claim as well. 


Cold fusion, weighed and rejected 
with prejudice 


Cold fusion, as the two different claims were termed, 
was dismissed with prejudice in 1989. The initial 
claims were made near the end of March in Utah, and 
the public refutation of the claims was made at the 
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beginning of May. It only took about 40 days for the 
physics community to consider the new claims, test 
them experimentally, and then announce loudly to the 
world that they had been carefully weighed and 
rejected. 


Following this rejection, physicists have treated cold 
fusion rather badly. For example, Professor John 
Huizenga of Rochester University was selected to be 
co-chair of the DOE ERAB committee that met to 


review cold fusion and issue a report. Shortly 
afterward, he wrote a book entitled Cold Fusion, 
‘The Scientific Fiasco of the Century, in which he 
discusses the claims, the experiments, and the 
extreme skepticism with which the new claims were 
greeted. Robert Park discusses the subject in his 
book entitled Voodoo Science, You can find many 
places where physicists and other scientists happily 
place the cold fusion claims together with claims 
of psychic phenomena, 


A Science Tutorial 


‘Talbot Chubb 


First it is important to recognize that there are four 
distinct types of energy production: 

1) chemical energy, that powers our cars and most of 
ош civilization; 

2) nuclear fission energy, as used to generate about 
15% or our electricity; 

3) hot fusion nuclear energy, which powers the sun and 
most stars; 

4) cold fusion nuclear energy, which appears as 
unexplained heat in a few experimentor's laboratory 
studies and which most scientists believe is 
impossible. 


The three types of nuclear energy produce 10 million. 
times as much heat por pound of fuel than occurs with 
chemical energy. How do these types of energy differ? 
‘To understand this question you need to know some 
chomistry and physics. 


Lesson 1 


Nature has provided us with two types of stable charged 
Particles, the proton and the electron. The proton is 
heavy, normally tiny, and has a positive charge. The 
electron is light, normally large and fuzzy, and has a 
negative charge. The positive charge and the negative 
charge attract each other, just like the north pole of a 
‘magnet attracts the south pole of a magnet. When you 
bring two magnets together with the north pole of опе 
facing the south pole of the other, they pull together, 
bang! When they bang into each other they release a 
little bit of energy in the form of heat, but it is too small 
an amount to easily measure. To pull the magnets apart 
you have to do work, which is another way of saying 
you have to use up energy. It's almost like pulling a rock 
back up a hill. Rolling the rock down a hill actually 
creates a little heat, and pulling the rock back up the 
hill takes energy. In the same way the positive charge 
ofthe proton pulls on the negative charge of tho electron 
and they stick together releasing energy in the process, 
‘The result is a hydrogen atom, designated Н. A hydrogen. 
atom is nothing but a fuzzy electron hugging а compact. 
proton. The proton is the nucleus of the hydrogen atom. 
If you knock the electron off the hydrogen atom you 


get a positive ion H+, which is nothing more than the 
original proton. An ion is the name applied to an atom 
or molecule that has lost or gained one or more 
electrons, hence is no longer electrically neutral. 


Lesson 2 


As you know, nature has provided us with more than 
опе type of atom. We have oxygen atoms, nitrogen 
atoms, iron atoms, helium atoms, etc.. How do these 
atoms differ? The answer is that they all have different 
types of nuclei (plural of nucleus, from the Latin). And 
these different nuclei all have different numbers of 
protons inside them, which means they all have 
different plus charges. The nuclous of the helium atom 
has 2 protons inside it, hence has plus 2 charge, and 
requires 2 electrons to neutralize its charge. When 2 
electrons stick to it, it becomes a helium atom. The 
oxygen nucleus has В protons and has charge B. When 
8 electrons stick to it, it becomes an oxygen atom. The 
nitrogen atom has 7 electrons, and the iron atoms 
something like 26. But all the atoms are built more or 
less the samo way, with a compact positively charged 
nucleus embedded in a cloud of fuzzy electrons. The 
difference in size between the compact nucleus and 
the fuzzy electrons is enormous. The sun has a diameter 
only about 100 times that of the earth. The electron 
cloud on an atom has a diameter which is about 100,000 
times that of the nucleus. Cube these numbers to get 
the difference in volumes. 


Lesson 3 


We now are in a position to understand what chemical 
energy is. The atoms, all electrically neutral, can 
actually join with each other and release more energy. 
‘This is another way of saying that they can join into 
moro stable configurations. The electrons in an atom 
try to configure themselves so as to get as close as 
possible to their nucleus, but their fuzzy nature 
requires that they take up a certain volume of space. 
However, if they join together with the electrons of 
another atom they can usually find a tighter 
configuration that leaves them closer to their beloved 
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‘This is another way of saying that they can join into 
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requires that they take up a certain volume of space. 
However, if they join together with the electrons of 
another atom they can usually find a tighter 
configuration that leaves them closer to their beloved 
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nuclei. For example, 2 hydrogen atoms can join 
together into a more compact configuration if each 
hydrogen atom contributes its electron to a2-lectron 
cloud, which the separate protons share. In this 
‘manner they form a grouping of the 2 electrons in a 
single cloud, together with the 2 isolated protons 
spaced apart from each other but still within the 
electron cloud, The result is a heat-producing chemical 
reaction H + H => H, (The => means “goes to” or 
“becomes”.) The H, configuration is the hydrogen 
‘molecule, and when you buy a tank of hydrogen gas, 
Н, molecules is what you get. Furthermore, the 
2 electrons of the H, molecule and the 8 electrons of 
the O atom can find a still more compact configuration. 
by combining their electrons to create the water 
‘molecule H,O, plus heat. The water molecule is really 
a single cloud of electrons in which are embedded 
the three point-like nuclei to form a minimum energy 
configuration. So when we burn oil or coal we 
reconfigure the electrons to produce moro stable 
configurations of point-like nuclei embedded in 
electron clouds, liberating heat. So much for chemical 
energy. 


Lesson 4 


We have slid over one point in the above discussion. 
How does Nature make a nucleus containing two or 
‘more protons in the first place. After all, each of the 
protons has a positive charge, and the positive 
charges repel each other very strongly when they are 
separated by a tiny distance, equal to the distance 
across a nucleus. The repulsion of like charges is just. 
like the repulsion between the north poles of two 
‘magnets when they are pushed together the wrong 
way. Something must overcome this repulsion, or else 
the only kind of atoms we would have would be those 
of hydrogen. Fortunately, this is not what we observe. 
The answer is that there is a second kind of force 
which acts on protons. This is the nuclear force. The 
nuclear force is very strong but requires particles to 
almost sit on each other to have any effect. Also, there 
is a second kind of heavy particle, which is just like a 
proton, except that it has no positive or negative 
charge. It is not pushed away by the proton's plus 
charge. This other kind of particle is called the neutron, 
since it is electrically neutral. A peculiar fact of life is 
that it exists in stable form only inside a nucleus. 
When not in the nucleus it changes into a proton, an 
electron and a very light anti-neutrino in about 10 
minutes. But it lasts forever inside а nucleus. Anyway, 
the neutron and the proton very strongly attract each 
other once they get close enough together, and then 
they combine to form a highly stable pair called a 
douteron, which we designate D+. The single 
deuteron, when it combines with a single electron, 
forms the heavy hydrogen atom called deuterium, 
designated D. A second nuclear reaction occurs when 
two deuterons make contact. When they can be forced 
together so as to make contact, the 2 deuterons fuso, 


‘making a doubly charged particle. The grouping of 
2 protons and 2 neutrons is even tighter than the 
proton-neutron grouping in the deuteron. The new 
particle, when neutralized by 2 electrons, is the 
nucleus of the helium atom, designated He. Larger 
groupings of neutrons and protons exist in nature and 
serve as the nuclei of carbon, nitrogen, oxygen, and 
iron, etc. atoms. All of these groupings are made 
possible by the very strong nuclear force, which is 
felt between particles only when they are in contact. 
or share the same nucleus-size volume of space. 


Lesson 5 


We can now understand normal nuclear energy, which 
is really nuclear fission energy. During the early history 
of the universe massive stars were formed. In the 
explosion of these massive stars, lots of different types. 
of nuclei were formed and exploded back into space. 
Second and later generation stars and planets were 
formed from this mix, including the sun. In the explosion 
process probably every possible stable configuration 
of protons and neutrons was produced, plus some 
almost-stable groupings, such as the nucleus of the 
uranium atom. There are actually 3 different types of 
uranium atom nuclei, called uranium-234, uranium-235, 
and uranium-238. These "isotopes" differ in their 
number of neutrons, but they all have 92 protons. The 
nuclei of all uranium atoms can go to a lower energy 
configuration by ejecting a helium nucleus, but this 
process occurs so rarely that the Earth's uranium has 
already lasted over 4 billion years. But the uranium 
nuclei are unstable in another way. In general, 
groupings of protons and neutrons are happiest if they 
have about 60 protons-plus-neutrons. The uranium 
nuclei contain more than three times this number. So 
they would like to split in two, which would release a 
ot of heat. But nature doesn’t provide a way for them 
to split apart. They have to first go to a higher energy 
configuration before splitting in two. However, one of 
the three forms of uranium nucleus found in nature 
called uranium-235 and designated "U, gains the 
needed energy if it captures a neutron. The energized 
nucleus that results from neutron capture then splits 
apart with the release of an enormous amount of energy, 
and incidentally with release of additional neutrons. 
‘The additional neutrons can then split more uranium-235 
nuclei, keeping the reaction going. This is what 
happens in nuclear power plants, where the heat, 
which is the end product of the nuclear splitting 
process, is used to boil water, generate steam, and turn. 
electrical generators. (One also gets lots of radioactive 
products, which are а nuisance to dispose of safely.) 


Lesson 6 


We are now also in a position to understand hot fusion. 
nuclear energy. As mentioned in lesson 5, the groupings 
of protons plus neutrons is most stable when the 
numbers of neutrons and protons approximate those 
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found in the nucleus of an iron atom. Just as uranium 
has too many neutrons plus protons to be 
comfortable, зо the light elements like hydrogen, 
helium, carbon, nitrogen and oxygen have too few. 
If the nuclei can be made to make contact under 
proper conditions, they can combine to create more 
stable groupings, plus heat. This is the process of 
fusion. Nature has found a way of doing this in stars 
like the sun. All Nature has to do is heat compressed 
hydrogen hot enough and wait long enough and hot 
fusion will occur. If Nature were to start with 
deuterium, which already has a paired proton and 
neutron, the task would be relatively easy in a star. 
‘Temperature is a measure of how much speed an 
atom of a given type has as it bangs around inside 
а cloud of such atoms. The higher the temperature, 
the higher the speed and the closer the atoms got 
to each other momentarily during a collision. In a 
star the temperatures are high enough that all the 
electrons quickly get knocked off the atoms, so one 
is really dealing with a mixed cloud of electrons and 
nuclei. At very high temperature the nuclei 
occasionally get close enough during collisions for 
the pulling-together short range nuclear force to 
turn on. Then the nuclei can stick together and go 
to a lower energy grouping of protons plus neutrons, 
releasing heat. Hot fusion nuclear energy is an 
attempt to carry out this process in the lab, using 
deuterium and mass-3 hydrogen (whose nucleus is 
а compact grouping of 1 proton and 2 neutrons) as 
the gas. Hot fusion requires that the gas be 
contained at temperatures of hundreds of millions 
of degrees, which can be done with the help of 
magnetic fields, but only for 1 or 2 seconds. The 
hope is to contain the gas for longer times. During 
the period of high temperature containment nuclear 
reactions occur during collisions. The main form of 
energy release is ejection of high energy neutrons 
and protons. The proton energy quickly converts to 
heat. The neutron energy can also be converted to 
heat but makes the equipment highly radioactive 
It then becomes difficult to repair the equipment, 
which could make hot fusion a poor candidate for 
commercial power production. In any case hot 
fusion power is a dream that is still probably at least 
50 years away. But most scientists view hot fusion 
as the only way to achieve fusion power. Hot fusion 
produces less radioactivity than fission power, is 
environmentally benign, and has a virtually limitless 
fuel supply on earth (many millions of years at 
present energy usage rates). 


Lesson 7 


So now we come to cold fusion. Cold fusion may 
provide an easier and non-radioactive way of 
releasing nuclear fusion energy. Cold fusion relies on 
a different way of letting the protons and neutrons 
in one nucleus make contact with those in another 


nucleus, so that the nuclear force can bring them into 
amore stable configuration. The requirement for any 
nuclear reaction to occur is that the reacting nuclei 
occupy the same volume of space. This condition is 
called particle overlap. In hot fusion particle overlap 
is brought about briefly by banging the nuclei 
together so as to overcome momentarily the repulsion 
of the two positive charges which try to keep the 
particles apart. In cold fusion particle overlap 
conditions are achieved by making deuterium nuclei 
act as fuzzy objects like electrons in atoms, instead 
of like tiny points. When either light or heavy 
hydrogen is added to a heavy metal, each hydrogen 
"atom" occupies a position inside the metal where 
it is surrounded by heavy metal atoms. This form of 
hydrogen is called interstitial hydrogen. With 
interstitial hydrogen the electrons of the hydrogen 
atom become part of the pool of electrons of the 
metal. Each hydrogen nucleus oscillates back and 
forth through a negatively charged electron cloud 
provided by the electrons of the metal. They can be 
thought of as moving back and forth like the 
pendulum in a grandfather clock. This vibration 
exists even at very low temperature, due to a 
peculiarity of a branch of physics called quantum 
mechanics. The vibration is called zero point motion, 
‘The nucleus then becomes a fuzzy object, like the 
electrons in an atom. But this amount of fuzziness is 
not enough to permit a hydrogen nucleus to make 
contact with another hydrogen nucleus. To get two 
or moro hydrogen nuclei to share the same volume 
опе must go one step further. In a metal electrical 
current is carried by electrons that act more like 
vibrating matter waves than like point particles. If 
electrons did not become wave-like inside solids, 
there would he no transistors and no present day 
computers. This wave-like kind of electron is called 
а Bloch function electron. The secret of cold fusion 
is that one needs Bloch function deuterons. One 
needs wave-like deuterons inside or on the surface 
of a solid in order that two or more deuterons share 
the same volume of space. But once the Bloch 
function deuterons are created, the nuclear force 
comes into play and the protons and neutrons making 
up the deuterons can rearrange themselves into the 
more nuclearly stable Bloch function helium 
configuration, with release of heat. To study cold 
fusion the experimenter has to force deuterons to 
assume the wave-like form and keep them in the 
wave-like state. Cold fusion experiments 
demonstrating release of excess heat show that this 
can be done. But at present no one knows how to do 
it reliably. Since cold fusion promises millions of years 
of energy without the problems of global warming 
or radioactivity, a real effort should be made to learn 
how. 


For more tutorials goto wwwhometown aol com/effuturel 
and wwvrhomotown aol com/cffuture2 
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LENR (Low Energy Nuclear Reactions) 
Experiments 


Review from 
http://www.lenr-canr.org 


Have you ever wondered what a physics laboratory 
looks like? They are seldom spacious or organized the 
way they are shown in movies. Most LENR researchers 
work at universities or home laboratories, with tight 
budgets in a crowded space. They keep old, broken 
equipment on shelves to scavenge parts for new 
experiments. In this section we present some 
photographs of equipment provided by researchers, 
and close up pictures of equipment. The actual cells, 
cathodes and other equipment used in electrolysis, 
experiments often have an ad-hoc, home-made 
appearance, because they are made by hand. They 
have to be; they are unique, one-of-a kind prototypes. 
Nothing quite like them has ever been made before. 


A visitor seeing a LENR experiment the first timo may 
feel disappointed. It looks like any other electrochemical 
experiment. The heat or neutron Пих produced by the 
experiment are so small they can only be detected with 
sensitive instruments. A null cathode that produces no 
effect looks exactly like an active cathode. The difference 
between one cathode and another isin the microscopic 
structure, or the traces of elements mixed in with the 
palladium. Only one kind of cold fusion looks dramatic i. e. 

the glow discharge reaction. 


Here аге a few photographs of cold fusion cells and 
devices (also see the cover page). 
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On Fig. 1 there is a 
calorimeter constructed 
by Edmund Storms. Note 
the DieHard® battery, 
lower right, that serves 
аз an unninterruptable 
power supply. A power 
failure can ruin an 
experiment. Whenever 
possible, inexpensive, 
ordinary materials and 
instruments are used. 
However, experiments are 
never cheap, and they 
cannot be done on a 
shoestring. The equipment, 
arranged for another 
experiment (see Fig. 2), 
costs about $40,000. 


Fig.2 (On the left) 
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Fig.7 


Mag. Stirrer 


Hydrogen power 
engineering 


Faraday Laboratories Ltd, Moscow, ава | 
Spectrum Investments Ltd, London, stared 
ош R&D project on hydrogen power \ 
Cnginoeting. Photo: Alerander V. Редон 

Faraday Laboratories Lid and Nicolas Mal 
Spectrum Investments Ltd. The project 
eludes designing and bulding of pete 
to шо hydrogen recombination procos o 
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On the Fig. 8 you can. 
see a glow discharge 
electrochemical cell at 
Hokkaido University, 
courtesy T. Mizuno. 
The cell is installed 
inside a crowded 
constant temperature 
air-cooled chamber, It 
placed on a magnetic 
mixer. Cooling water is 
pumped through the 
plastic tubes attached 
to the top and bottom, 
‘The muffin fan at the 
back circulates the air 
in the chamber. 


Fig.9 
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“let's go to the Mars!" 


Nowadays it becomes evident that exploration of deep 
space by means of rocket equipment is impossible. 
Aircrafts, which run on jet thrust, are too expensive 
and unreliable. Besides, they are too slow-speed if were 
considered on a scale of solar system. For example, the 
ight to the remote areas of our planetary system can 
drag on tens years. But the main disadvantage of 
rockets is their low load-carrying capacity. Thus, the 
most powerful transport system "Progress" can deliver 
less than 100 ton of load to the orbit of the Earth, and 
only 1 ton to the orbit of the Mars. Rather natural 
question arises as to whether any alternative ways of 
space exploration exist? Are there any transport 
systems, which can compete with rocket equipment 
ов the interplanetary routs of future? Actually, at 
present there is only one technology, which is 
alternative to rocket ones — it is the so-called light 
sailers, using light pressure for acceleration. Laser and 
maser can be also used for their acceleration from 
satellites. However, there are also some disadvantages 
here. 


Thero is also one more transport system, which is 
undeservedly consigned to oblivion. It uses electricity 
in acceleration aggregate. This transport system or the 
electric propulsion system is a result of researches and 
investigations of two little-known, but extremely 
talented American physicians and inventors, Thomas 
‘Townsend Brown and Paul Alfred Biefeld (the last one 
was also a professor of Astronomy). 


Thomas T. Brown was the first who discovered electric 
principle of this propulsion system, Thus, in twenties 
of the XX century Thomas Т. Brown, being the student 
of secondary school, became interested in X-rays. He 
wanted to reveal if the rays, outgoing the X-ray unit, 
could take positive effect. For his researches the 
inventor had got Coolidge Tube, the device, which 
radiates X-rays and consists of a glass tube. Deep 
vacuum is created in this glass tube. Anode and 
cathode are placed in the tube. Cathode radiates 
electrons and anode brakes them. Xrays are created 
at striking of electrons against anode. Brown used 
Coolidge Tube in the way nobody had done before. For 
ease of handling the researcher suspended the device 
оп wires, which run to anode and cathode parallel to 
the Earth. During the operation of the device he noticed 
that every time when current fed to the tube, the tube 
was moved aside and tended to make slight 
progressive motion. Subsequent experiments 
demonstrated that the deviation value depended only 
оп the value of voltage, which is between anode and 
cathode. The higher voltage is, the more deviation, 


X-rays were neither here not there. Much later at 
participation of Paul A. Biefeld, the same tendency to 
move was revealed at plane disc capacitors. The 
reason, which causes this motion, is the samo, Le. 
voltage, which exists between plates and not between 
anode and cathode as in Coolidge Tube. 


Having run series of experiments, the researchers 
proved that electric energy could be directly 
transformed to mechanical. They also devised the 
physical principle, which were included in the scientific 
annals as Biefeld-Brown effect. 


Editor's: Lot us note that earlier Ampere and Faraday 
‘have been working on Electrokinetic effects which are 
easily detected at strong current. Modern researches on. 
this point are known as "Sigalov's effect" (force appears 
in electric conductor which is bent at angle and at 
current impulso). 


The essence of this effect lied in the fact that charged 
disc electric capacitors tend to move in the direction 
of their positive pole. At formulating of the essence of 
this effect the scientists consciously did not mention 
Coolidge Tube in order to demonstrate that according 
to their experimental observations, electron streams 
were not involved in generation of electromotive force. 

This effect of the direct transfer of electric energy to 
‘mechanic one (Biefeld-Brown effect) is observed, when 
current is fed to the Coolidge Tube or to the plane disc 
capacitor. 


However, all this was realized much later, when in 
1923 Brown became a student of Dennis University in. 
Greenville, Ohio, where he met his teacher and later 
оп a coauthor, Paul A. Biefeld. In school time the 
inventor came to the conclusion that the reopened by 
him phenomenon has nothing in common with X-rays 
and that high voltage, used for rays generation, is the 
basis of this phenomenon. Besides, Brown designed 
а device named "Gravitor". It looked like a usual 
bakelite box and was made as a simple construction, 
which consisted of several flat aluminum plates. The 
plates were placed as coins in a rouleau and separated 
with dielectric. It had only to place the box on the 
scale and connect it to some energy source with 
100 kV voltage as the device either lost or put on about. 
опе percent of its weight that depended on polarity. 
An outside observer, who was not familiar with the 
essence of this effect, could think that mass was really 
changed. (Editor's: Weight but not the mass is changed 
hero. Weight is the force. There is a possibility of partial 
compensation of tho weight by another force.) But this 
‘was not the case. For better understanding of the 
processes, which take place at gravitor operating, let 
us make a mental experiment. Let us take a weight, 
put it on the scale and then raise it a little. The scale 
will certainly show that the weight has become 
lighter. After that let us press the weight then the 
scale will show that it has become heavier. However, 
in fact mass does not change. In the same way motive 
force, caused by high voltage, slightly raises the 
gravitor and at changing of polarity presses it. At that 
it seems that there is some change in weight. Thus, 
as if by chance, the scientist has discovered effect of 
direct transition of electric energy into mechanical one. 
(Editor's: Let us specify the author's terminology. In 
TT. Brown's Patent of 1927 it was mentioned that there 
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was generated а force which partially compensated 
weight. The matter was always about the generation 
of x-force while gravitational field remained 
unchangeable). 


Having graduated from the University, from 1926 up to 
1952 Brown already by himself was being occupied with 
development of his electrical propulsion system. At the 
same time whether in chase of fame or in hope to obtain 
money for his researches, TT. Brown began asserting 
that he had discovered something new in physics, viz 
“electrogravitation", ie. some connecting effect between. 
gravitation and electricity. (Editor's: In my opinion, 
ТТ Brown has never posed a problem in such a way. 
The matter always concerned the fact that X-force 
appears while gravitational field does not change.) As 
for the development of the invention, it came to the 
decrease of weight of the device and increase of DC 
voltage, which fed the platos of the “gravitor”. As a 
result the devices could Пу and lift weight which greatly 
exceeded their own. Thus in 1963 in his laboratory Brown. 
demonstrated the fight of aircraft which had a disk form. 
‘The device made 51 m/c (180 km/h), fying at circular 
course of 6 m diameter. This device was nothing but 
very lightweight capacitor in which by means of the 
special construction electromotive force was redirected 
intwo planes upward and sidoward. It mado the device 
rise in air and fly around the mast. Current of SOkWtt 
voltage was supplied to the central mast by the wire. 
Then speed of “flying disks" became higher, the payload 
capacity was increased but that was again resulted by 
decrease of weight and increase of the supplied voltage. 
ТТ Brown so succeeded in decreasing of the thickness 
of capacitor plates and in making his devices superlight, 
that the witnesses of these demonstrations called these 
devices as “air films”. 


Later on all works in this area were placed on secret 
list and then closed because of lack of prospects. Thus, 
accounts and experiments demonstrated that it was 
Impossible to overcome terrestrial attraction entirely 
and go to outer space by means of the gravitor 
because there are no such natural materials which 
could take huge electric and heat loads. Besides, 
sufficiently massive electric power station would be 
needed to produce required currents. (Editor's: 
Thereupon the following question appears: why the 
author looks for “currents” while the essence of the 
technology is in applying of high voltage but not of 
the currents?!) Moreover some alternative was made, 
Le. jet engines. Gravitor could not compete with them 
by above-mentioned and quite objective reasons. In. 
time, since the mechanism of transition of electric. 
energy into mechanical one was not disclosed and 
Brown's populist idea has received some publicity, this 
effect became surrounded with idle talks and guess- 
works. However the scientists who researched this 
very effect, has developed only three theory wh ich 
could explain its existence 


The first theory was suggested by TT. Brown, the 
discoverer of this effect. To his dying day Brown 
asserted that he had discovered the effect which could 

onnect gravitation and electricity, ie 
'electrogravitation". But this theory can be easily 
refuted by practice. It is enough to put Brown's bakelite 
box to the scale in such a way as to place the plates of 
the "gravitor" at right angle to the surface of the scales. 


Then poles of the "gravitor" will be placed at the same 
level and parallel to ground and as a consequence 
electromotive force will influence in no way on the 
scale, since this force is directed sideward but not 
upward or downward. The scale will accurately show 
that there are no changes in weight and hence there is 
no electrogravitation. (Editor's: The author will obtain 
propulsive force and it is directed not upward and 
downward but sideward. However the effect exists in 
any case. The changing of weight appears only when 
propulsive force generated by the device is directed 
against the weight force, Lo. upright.) 


The second theory was suggested by T. Brown's 
opponents. They asserted that electromotive force 
appears as a result of the во called “electron wind", i.e. 
electron streams which exist between the plates of the 
"gravitor". In their argumentations Brown's opponents 
rest upon the following facts which are well-known to 
every physicist. Fast electrons, as well as photons, have 
dual properties, ie. interacting with matter and 
environment, they behave both as a wave and as a 
‘material particle. Since light or photons carry energy, 
then they heat bodies which are in their way and put. 
pressure on the illuminated surface ete. Similarly electron 
streams carry heat or kinetic energy and hence they can 
put pressure on the anode of Coolidge Tube and get it 
‘moving forward. This theory seems to be interesting, 
however it explains appearance of electromotive force 
ошу in Coolidge Tube, but there is no explanation why 
discoid capacitors tend to move. Point is that there are 
no free electron streams in the capacitors, Usually 
between the plates of capacitors there is a dielectric 
which brings electron streams to nothing. If there is no 
electron wind, then what makes capacitors move? 


Editor's: There is always a surface charge and reactive 
‘outflows of ions. But it i just a partial explanation of 
Biofold-Brown's effect. 


The third theory is based on the following fact. It is well 
known that electrons can have heat or Brownian chaotic 
‘motion. Free electrons, placed in a conductor, are in the 
similar chaotic heat motion before voltage is applied to 
this conductor. The higher temperature of the 
environment is the higher speed of this heat motion. 
According to school course of physics, heat energy or 
energy of chaotic motion of molecules (electrons) can 
bo entirely transferred into mechanical one. If all 
‘molecules (electrons) start to move simultaneously and 
in the same direction, and if they push some piston 
toward this direction then heat energy of molecules 
(electrons) will be entirely transferred into mechanical 
work. In other ways, this piston will move until 
‘molecules (electrons) calm down. It is considered that 
this process is unrealizable in practice. 


However, it seems that this is not quite the case, ie. it 
is possible to regulate chaotic heat motion of electrons. 
Obviously this process takes place in the capacitor and 
in Coolidge Tube. It is no secret that when negative 
electrons try to move to the neighbor positive charged 
electrode, then dielectric layer which is placed between 
the plates of tho capacitor prevents it. Electrons rest 
upon this layer and start to heat. Their internal energy 
is also increasing. The higher voltage is the higher 
heating of electrons, Le. their capacity to have chaotic 
heat motion increases. However, chaotic motion of 
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electrons is not observed on the capacitor plates, since 
the directed force (voltage) influences electrons. 
Electrons tend to move upward, downward, to the right 
and to the left, but voltage prevents it. Thus they just 
are forced to move in space in one direction and with 
the same speed. Capacitor or gravitor has to move 
alongside with electrons because plates of the 
‘capacitor (gravitor) become a piston which is pushed 
by heated electrons. This piston is in progressive 
motion, It starts to move under the influence of 
electrons, or rather together with electrons. The higher 
voltage is, the higher temperature of electrons and 
hence the higher their speed. Therefore speed of 
capacitor (gravitor) increases at voltage increase. There 
is a usual chain, i.e. electric energy transfers into heat 
energy and heat energy transfers into mechanical one. 
Approximately the similar process takes place in 
Coolidge Tube, but there the heat of electrons is caused 
by thermoelectric emission on the cathode. Electrons 
evaporate from the cathode surface. Voltage, existing 
between anode and cathode, makes electrons move in 
опе and the same direction. They move towards anode, 
"which serves as piston and takes heat push upon itself, 
i.e. it transfers heat energy of electrons into mechanical 
work. It is clear that the higher voltage is the more 
intensively electrons are heated. Therefore electrons 
moro intensively influence anode and the suspended 
tube is deviated to a greater extent. (Editor's: 
Nowadays this vary explanation is the most admitted 
one.) 


Resting upon Biefeld-Brown's theory and experimental 
results and at sufficient financing, already within the 
next few years it would be possible to create a unique 
electric engine which can operate on hot or quick 
electrons. Besides there will appear a possibility to 
orbit the first spaceship equipped with а propulsion 
system similar to gravitor one’s. In near future 
scheduled cargo-and-passenger service could be 
organized within planetary system. First of all such 
transportations can be organized between the Mars, 
Moon and Venus orbits that will let to start active 
colonization of these planets. 


‘Thus, more than 200 fights to the Moon and back and 
about 70 flights to the Mars are possible by means of 
the gravitor which is made of modern fusions and 
dielectric materials and which is placed on the Earth 
огы. At that there is a minimum risk for its breakdown. 
during the flight, because gravitor has no movable parts 
and no explosives are used. Negative consequences 
for the crew in an improbable emergency are 
insignificant. Even if high voltage causes disruption of 
dielectric layer between the electrodes and voltaic arc 
appears then the spaceship, equipped with such a 
propulsion system, will mechanically arrive its 
destination. The source of energy willbe its only trouble 
spot and it will happen only if nuclear reactor instead 
of solar batteries is used. There is also an idea to attach 
dwelling capsules and cargo bays, equipped with such 
electric engine, one after another, like carriages are 
attached to a locomotive. It will let to equip this 
interplanetary vehicle in several stages by compactly 
packed modules which aro delivered from the Earth. 
Unfortunately, this project exists only on paper and 
support of government or financial institutions is not 
expected in the near future, Faint hope is rested upon 
enthusiasts but there are too few of such people, 


besides almost all of them are rather hardly related to 
space flights and science. Most of scientists even hear 
nothing about Biefeld-Brown Effect, because it has 
never become widely known, since all works of this 
field, except the very first experiments from the USA, 
were run and then closed in secrecy. 


Part IL 


“ев time to go to the stars" 


Due to the theory of relativity there is an ingrained belief 
of several generations that it is impossible to move with 
more than 300 000 m/c speed, i.e. to move faster than 
light, since the postulates of this theory read that mass 
is directly depended on speed. Calculations 
demonstrate that while speed of some accelerated 
body verges towards light speed its mass will increase 
and in the point of equilibrium (V=c) it will 
unrestrictedly increase. Hence acceleration will tend 
to zero and speed will not virtually increase, no matter 
how long acceleration speed acts on the object. In other 
words, the accelerating mass dissipates speed. In 
principle it is correct but another conclusion can be 
also drawn from the dependence of mass and speed, 
for example, the following one: to accelerate ап object 
to the speed which exceeds light speed, mass of the 
accelerated body should decrease and its speed should 
increase, Any physicist will say that this statement is 
correct. At first sight it is practically impossible to 
realize this idea therefore it was wrongly give to writers 
of science fiction. They added this idea to their armory 
and the hypothetical device, which realizes it, was 
named as gravitational engine. Let us realize this idea 
from the practical point of view and basing only on facts 
and logic. 


‘Thus let us apply to the facts and give the description. 
of one experiment. Professor of Pulkovo Observatory 
М.А. Kozyrev is the author of this experiment, he was 
also the first to discover the phenomenon of lunar 
volcanism. Kozyrev used a gyroscope, i.e. the device 
consisting of two rings of different diameter. These 
rings are placed athwart one in another and movably 
jointed. Top is attached to the inner ring through the 
Cardan. The scientist put usual thermos filled with hot 
‘water near the beam scale. The top of the gyroscope 
‘was preliminarily spun up counterclockwise. At that 
balance indicator showed that gyroscope top at 
90 gram weight became 4 milligram lighter in weight. 
‘Then Kozyrev started to pour water of room temperature 
inside the device through the vinyl chloride tube fixed 
into the hole, which was made in the plug of the 
thermos. Seemingly itis impossible to influence upon 
the gyroscope operating and its weight by a balloon 
filled with hot water, which is being cooled. Besides 
the thermos consists of a double-walled container 
‘which practically entirely excludes heat exchange with 
the environment. However balance indicator moved at 
опе or two points, Le. such connection existed. 


This experiment can be divided into two steps. At the 
first stage the thermos filled with hot water is placed 
near the gyroscope and we can register the decrease 
of the top weight. At the second stage water of room 
temperature is poured into the thermos and the scale 
again shows that the weight has been changed. 
Somehow Kozyrev explained the second stage of this 
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experiment. He assumed that when we pour cold water 
in the thermos, then the equilibrium of the system is 
broken because some irreversible processes take place 
there. Cold water can not cause temperature increase 
of water in the thermos. Until the system come to 
equilibrium at а new level, i.e. until the same 
temperature is set in the whole volume of the thermos, 
this process will cause the condensation of time which 
“additionally” influences the top. However the scientist 
‘missed that the weight of the top had decreased long 
before the moment when cold water was poured into 
the thermos, i.e. before irreversible processes appeared 
there. (Editor's: Evidently, the author of the article is 
not well familiar with Kozyrev's researches and with 
works of other experimenters who investigated this 
problem In other words, at the first stage of the 
experiment there is nothing to condense time and that. 
insignificant weight condensation, which was equal 
to milligram, absolutely does not fallen into his theory, 
Some other process is presented there. 


It is quite possible that at the first stage of the 
experiment we deal with nullification ofthe top weight, 
ie. mass of the top tends to zero. Some conclusion 
arises from this assumption, ie. hot water can influence 
the mass ofthe top in some still incomprehensible way. 
(Editor's: The point is not in water temperature but in 
the process of changing of tho entropy.) Thus there is a 
simplest and primitive model of the gravitational 
engine, viz there are hot water along with gyroscope 
and the required decrease of mass at the “outlet 

Certainly, it is very bold assumption but it can be easily 
checked. Near the gyroscope there should be placed 
thermos filled with not boiling water (of 100°C 
temperature) but with water of 60°C temperature. If 
the weight of the top decreased by one half (for 
example, by 2 milligram instead of 4 milligram), then 
we can surely ascertain that the hotter water in the 
thermos is the more decrease of mass, Besides, each 
100°C of water heating will decrease mass of the top 
by 4 milligram. It is not very difficult to calculate the 
temperature at which mass ofthe top will verge toward 
zero and the top will start accumulating negative mass. 


Let us now assume that our experiment was successful 
then water as well as any other matter cannot bo heated 
to such high temperature. However it is possible to heat 
electrons. They are very compact and have insignificant 
‘mass and can be heated to very high temperature. It is 
necessary to take several plates then to place a dielectric 
between them and to apply voltage. Electrons rest on 
the dielectric and start heating. The top can be rotated 
anti-clockwise by means of electric engines, i.e. 
capacitor and gyroscope should be combined in one 
system with common center of gravity. It is not very 
difficult, as the saying goes, it is just an engineering 
problem. The higher temperature of electrons is tho more 
decrease of the top mass. Finally there is a moment when 
‘mass of the capacitor-gyroscope system will reach zero 
and this electric machine will rise to the surface of the 
gravitational field of the Earth or any other planet. It 
will be Biefeld-Brown's force that will make our 
apparatus taking off the gravitational field of the Earth. 
‘This very force will start to accelerate our apparatus in 
the space vacuum and top of the gyroscope will lose its 
mass which appears at acceleration. Thus it is quite 
possible to reach speed, which is close to the light one, 
or even to overcome the threshold of light speed, 


Part Ш 


what is new?” 


‘What is implied by gravitational waves? This question 
has been exciting the scientists from the half of the XX 
century. But still nowadays, in spite of all attempts of 
the scientists to dissolve the problem, these waves 
were not discovered. There is a standard way to 
discover them, which is based on general relativity. 
Basing on this theory, scientists assume that 
gravitational waves should change in some way the 
weight of material objects. According to this 
assumption the scientists suspend very heavy balls to 
Very precision scale and then try to trace changes of 
their weight. There were only negative results. It seems 
that mass changes so quickly and to such short period 
of time that scale falls to react upon these changes. 
However there is another way which seems to be very 
promising. 


Dependence of time and gravitation is a well-known fact. 
‘Thus speed of time course depends on force of the 
gravitational field of an object. Stars and planets can be 
considered as an example. The more intense attraction 
near them the more slowly time passes there. In other 
words, the greater mass of the planet the moro slowly 
time passes near it. It is possible that oscillations of 
‘masses, which generate gravitational waves, in some 
way change speed of the time course along the whole 
way of the propagation of gravitational waves. In other 
words, gravitational waves are always attended with 
slight time fluctuations. Time starts to pass a litle faster 
oralittle more slowly as compared with its usual course. 
‘These changes can be traced by means of usual quartz 
plates. Let me remind of the fact that quartz plates are 
used at some models of clocks to keep time. Thus, 
oscillations of gravitational masses produce in space 
both gravitational waves and time fluctuations 
(chronowaves), which can be easily detected. Possibly 
these chronowaves are the part of gravitational waves. 
This assumption is already a scientific fact which is 
unfortunately ignored by more than one generation of. 
researchers. 


Professor М.А. Kozyrev was the first who surmised about. 
tho existence of time ways (chronowaves). He called 
them as “time flows". The scientist worked out and run 
a simple experiment to confirm his hypothesis. Telescope 
and quartz plates were used. Quartz plates were placed 
in focus of the telescope, which was pointed to some 
bright star. Its objective lens was covered with black 
paper or tin plate in order to exclude the influence of 
light beams. At that quartz plates reacted upon the 
presence of chronowaves, Thus there was changed the 
frequency of oscillations of plates which were placed in 
focus of the telescope. 


Besides the scientist discovered that in focus of the 
telescope there were changed electroconductivity and 
volume of some matters. It is explainable since some 
parameters of space as well as speed of passing of some 
physical processes and phenomena depend on the 
speed of time course. Outwardly it appears in change of 
electroconductivity and volume. In spite of the fact that. 
during the experiments tin plate (thick metal cover) was 
used some skeptics insisting that the point isin infrared 
radiation which is produced by the heated cover. 
However they was silenced by Kozyrev's researches. 
‘Basing on the fact that we usually see stars not where 
they really are, but at the place they were at the moment 
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of emanation of light signal, the scientist calculated the 
location of Procyon star, which is the nearest to the Earth. 
Kozyrev pointed the telescope to this “clear” part of the 
‘sky zone that allowed to avoid the influence of infrared 
radiation and to fix the location of the star. Thus it is 
nothing but chronowaves generated by the star that can. 
change oscillation frequency of quartz platos. 


After Kozyrev's death this field of research is not 
considered by official science and the very existence of 
 chronowavesis denied. Only some theorists warily impute 
the above-listed effects to the action of some torsion fields 
and waves the existence of which is rather questionable, 
However chronowaves exist and they can be used in 
practice, for example, to get information from any point 
Гош galaxy in several seconds. It is quite possible since 
chronowaves have no mass and thus they are 
propagated more quickly than light waves. However it 
is still a question what will transmit this information to 
us because the transmitter of these waves yet has not 
been invented. (Editor's: It is interesting what mass of 
light waves the author means. It а pity that the author 
of the article did not read 9 previous issues of NET 
magazine! There was a detailed demonstration of the 
connection of Kozyrov's theory and experiments with the 
theory of longitudinal waves in aether. И to replace 
Kozyrov's notion of “waves of time density” by the notion 
of “waves of aether density” then we will get a real 
experimental approach which can help to solve the 
problem of antigravitation and time control.) 


Of course theoretically chronowaves can be also 
generated without participation of great gravitational 
‘waves (it seems that heat processes can also generate 
them). However no particular success was achieved in 


this field. Thus by means of chronowave transmitter it is 
possible just to "listen" to remote stars the light of which 
"will reach the Earth in many years. This receiver is very 
simple and it can be made by anyone who knows a little 
about radio engineering. Under home conditions it is 
Better to use a miniature incandescent bulb (lamp with 
filament tungsten) as a receiver and usual ohmmeter as 
‘measuring instrument. 


If in usual receivers radio waves are excited by weak 
electric currents existing in antenna then chronowave 
antenna is constantly under tension. Chronowaves donot 
excite current there but change some characteristics of 
it, influencing on electroconductivity ofthe matter which 
was used for the antenna (let us remember Kozyrev's 
experiments). Later on these insignificant changes are 
transferred in audio signal or fixed by any other means. 
"That is the principle of operation of the device. 


Editor's: These experiments on tho registration of flicker 
effect in more detail are described in A.M. Mishin works 
which were published in previous issues of our magazine. 
As the reader could notice, the editors’ opinion in many 
respects does not coincide with the author's point of view. 
(Alexander У Frolov) 
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Time Machine 


Alexander V. Frolov gave this interview to the Spain 
‘magazine “Mas Alla de la Ciencia” ("Science"). The 
interview concerns some questions about scientific- 
research work on investigation of active properties of 
time. Let us remind that in 2002 Faraday Lab Ltd and 
Vadim A. Chernobrov (Moscow) started the join Time 
Machine Project. 


Miguel Segui: How does it value the results obtained by 
the prototype of time machine? 

Alexander V. Frolov: Usually it is about 3% changes, i. 
3 sec per 100 soc of experiments. 


M.S.: How other devices are preparing inside the project 
Timo Machine? 

AF: Now we have project with special electromagnets, 
which are emitters of the longitudinal waves. So, other 
devices are electronics parts to provide impulse current. 
But it is not the only one version of the system. If the 
emitters of the longitudinal waves are based on other 
principles so all device has other design, 


м$: Do you believe that some day the time trips willbe 
possible? 

АЕ: Yos, sure. We have the clear theory for it and it is 
based on understanding of physical sense ofthe aether, 


its relation with notion of time and with concept about 
existence of elements of matter in space-time. According 
to aethor-vortex theory any element of matter is created 
from aethor and its temporal parameters depend on 
density of aether. 


MS: What practical applications can have the prototypes 
that are developing? 

А.Е: Any change in the time course is the method of 
influence onto biological systems and the medical aspect 
is the main application. Also any physicist know relation 
between G (the gravity constant) and time course (rate 
of time). For example, time is slower on the surface of 
Earth than in space. So, local time changes (which are 
changes in density of aether or direction of aether wind) 
canbe used to get propulsion force without reactive mass 
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low. Also we can hope that some new materials can be 
produced in special area of slowed or accelerated time 


MS: Which are the main difficulties of developing ofthese 
devices at the moment? 

АЕ: For us now it is a part of the work that is related 
‘with designing ofthe powerful current electronics circuits. 
Also there are no known analogies for patent work, but 
we hope to complete our patent claim in March of 2003. 


‘MS. Is it foreseen that they carry out experiments with 
human beings and the machine of modification ofthe time, 
just as V Chernobrov carried out? 

AE: We, Le. Faraday Laboratories Ltd, are developing 
small unit for testing ofthe principles. In future we'll work 
with other design and with participation of the pilot 
(human passengers). But it will be the system of other 
kind. Let me explain: now we are working to get small 
local change of the aether density, so called "chronal 
charge". It is analogy with electric chargo, which 
produces electric field in space. If the electric charge is 


moving then it will produce magnetic field. According to 
our plans after confirmation ofthe principles we are going 
to create design with moving "chronal charge" to 
generate “chronal field”. There are suppositions that this. 
field can bo used practically for antigravitation propulsion. 
transport. 


moro @шишшаев com br, avalanchedrivePhotmail com 


For the while, this project has only these two names, ав 
above. There is still a lot to do upon this development 
that involves free energy and / or “over-unity”. It is 
designated to be of free use and application by everybody 
and everywhere, without any royalties just like it was a 
very old idea, which is now opened for entire community 
use. The inventor has enough strong reasons for this will. 


‘This is a kind of donation, a personal donation, for the 
very best future of the Earth. Pioneers aro needed (late 
pioneers?) Any person may be involved in this 
development to make money since there are no barriers 
for that, This means that this is an open idea and in this 
way it must stay. The principles are new and original and 
the energy involved is quite huge. In the inventor's mind 
there is realized the possibilty to create an expert hands- 
оп group to finish the project. In this article there is a 
rough draw which seems to be enigmatic but in fact it 
can clear the understanding of the principle and show 
the situation at which body may offer controlled spatial 
variation of length for the same weight. 


‘The short text and a schematic draw ( see Fig.1) are 
tho way to show the principles and a few possible 
construction solutions. The photo shows a part of the 
device which can clear the so called weight localized 
rarefaction. Possibly the understanding of capacity for 
‘an observer willbe alittle forced. Itnecossary author can 
send the full patent requirement text, which contains 54 
pages and 32 figures, not in English but in Portuguese. 


FRCM - "AVALANCHEDRIVE" 


Negative Column 


Fig. 1 


Understanding of FRCM / avalanchedrive is a challenge in itself. When you start to learn about FRCM you will find 
complete original problems to deal. Free your mind basing on some mechanical and physics knowledge and then 
avalanchedrive will como to make a part of your life. Feel free to work. 
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PATENT REQUIREMENT RELEASE 


‘This patent requirement is basically the application 
of a new physical principle which could be defined 
and found at least 400 years ago, so simple it is. 
Surely it is one of such things which was let behind 
by human mind and concern. FRCM is odd and 
amazing. The koy for this project is a spocial body 
that can behave like a solid and like a fluid, at the 
same time, with combined characteristics just as 
designed and required. 


The mass potential of a specially designed 
segmented body is hold and managed, and 
throughout proper means is sequentially fractured 
while suspension balance is kept. This causes, after 
start, a constant and cyclic movement, since 
arrangement goes, and the conducting and forcing. 
form of the mass is not interrupted. 


Also called "avalanchedrive", this principle work 
is based on just three main parts or componente 
1*is the special segmented body - a chain; 2 is 
the stationary and external assembling to hold and 
conduce the chain; 3“ is the straight vertical, in 
order to achieve the maximal weight storage 
position in the arrangement. 


The chain is an endless repetitive zigzag 
construction with weights and defined angles that 
looks like an entire and elongated ellipse. Its design 
makes easy the change of its profile and form 
(mutant profile) that will be contracted or elongated, 
according to the way it is organized, supported and 
driven. When contracted or expanded, the chain 
assumes its maximal or minimal weight, in 
comparatively the same heights and level, but at 
different cross sections (tunneling?) 


For distribution of the chain track the external 
assembling forms a kind of duct or rail, which is 
also elliptical. It allows to the chain to be contracted 
and expanded, to change direction, move, and pass 
away, as desired. The chain follows the way that 
the rail allows, in four different zones: mass-united 
zone, or positive column, or weight capacitor; the 
lower reversion input zone; the liberation zone, or 
negative column, with same height of the positive 
one; and the upper reversion zone, and its “zero 
point”, or non-resistance top. 


Both reversion zones are composed mainly of 
wheels. However, while the lower zone has to 
hang, open and bolt the chain, in order to change 
its profile and natural falling-down trajectory, the 
upper has a very passive function, that is just to 
let the chain cross over, and avoid any turn back 
possibility, 


Fact is that in all cireuit the chain follows with 
passivity the "voids" of trails, but assumes a very 
strong positive and pressure action in mass-united 
zone, especially in the button, where to the wheel 
there is applied all the active potential weight of 
the device, formed by the entire stack of the full 
contracted state, forcing movement. 


Photo of FROM (Avalanchedsive) 


Itis easy to understand how and why FRCM works. 
Weight of the positive column is directly connected 
— as a compressed spring - against the relatively 
lighter negative column, through lower reversion 
wheel, where happens a kind of flux (the “solid 
flux") of the chain, that never can find a state of 
rest. Cycles of "breaking" of the chain can 
beconsidered as the instant of touch of each corner 
of the chain to the lower step wheel. To complete 
the circuitry, the chain excess, which is much 
lighter, passes over the upper wheel and turns 
back to the positive column top. It is impossible 
to turn the full subtracted potential to its source 
but mechanically the easier job to be done in 
FRCM. 


FRCM manages and converts mass in 
energy. 


‘The chain flows from the positive column, naturally 
finds changed profile and reverses to opposite way, 
and then it is pushed up to the negative column and 
to top. Finally it is collected, friendly, to restore the 
potential, at non-stop run! The only alternative to the 
chain is to move and move, and apply the positive 
surplus of weight to wrench under axle of the wheel. 


New Energy Technologies, Issue #1 January - February 2003 


‘This FRCM principle allows develop the equipment 
which is going to be able to take energy, work and 
force from gravity potential, so as it happens from 
wind and water at electrical generator machines, 
today. The potential is kept in such critical situation, 
that the only way for it is to escape and move. 
Besides in consequence of the suspending mass 
state the linear constant repetition of event will 
suffer. Water and other fluids do not offer “mutant 
profile” with fixed value of pressure, just as solid 
materials. There are many arguments for this view. 


Fig. 2 


Considering all mechanical losses, a part of the 
mass will be very active and applied in eccentric, 
or radial position to the wheel, even with the risk 
to cause too high speed. FRCM manages and 
converts mass in energy. 


Seo а non-scale schematic draw ( Fig. 2) and photo 
of a chain segment to compare densities between 
columns at right and at loft. 


А theoretical case can be calculated: at total 
chain weight - 100, general losses - 20, total 
negative resistance - 30, active or positive 
surplus is 50 - 30 = 20. This surplus that may be 
of 2kg, 200kg or 2,000kg, depending on scale, will 
force and free edge of the wheel, while the total 
weight keeps confined in the device. In the above 
case the difference of balance is 1.66. This means 
that the flowing velocity of the negative pile is 1.66 
times higher than the falling of opposite positive 
pile. Just like a “solid venturo", this change and 
relation is fixed, and in other cases may be varied 
or calculated to 3, 4 or even more! In all cases the 
speed must be hold that is not very easy job while 
one faces gravity acceleration. 


‘The author of FRCM conceptions feels like these 
ideas have been around for many centuries, and that. 
they are now discovered just like old draws. And this. 
can be the bigger and the best moment to release 
this. Many thousands of different designs and 
solutions are coming in the future at looking for the 
better performance, coste and durability. Author 
thinks it to be strange that previous guesses could 
not reach this macro-physical concept. To build 
FRCM circuits, even re-applied or used old pieces, 
for example from ships and trains, will be useful. 


‘This is only a start to а "new-old" development and 
clue to the sources of the modern mechanical 
engineering. Certainly some oppositions should be 
overcome. It is expected that other names are also 
going to be created and proposed to FRCM, but. 
"avalanchedrive" seems to be a good one. 


Author expects to get the invention and concept 
credits but not royalties and would also be glad to 
көөр working on this concern. So, this message is a 
kind of invitation. 


Editor: Unfortunately we have no photo or video 
documents of the operative device. We wait for readers’ 
‘comments on this invention, 


Complete text of the patent is avaible in 
Pourtuguese only. 
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President Bush's vision of a hydrogen-powered, 
non-polluting "Freedom" car for the next 
generation of American motorists pulled out 
silently from a Newport Beach, Calif., garage with 
Gregg Kelly at the wheel, bound for his office 
10 miles away. 


Kelly, president of a California robotics company, 
happens to drive a Toyota prototype of a 
hydrogen-fueled car, one of a handful in the United 
States today. 


It will take at least a decade before a host of 
technological, economic and political barriers are 
overcome, permitting a fleet of these 
revolutionary vehicles to appear on U.S 

highways, industry experts said. But by including 
the goal of hydrogen fuels in his State of the Union 
message Tuesday, Bush has opened the door to a 
fledgling movement that has already attracted a 
surprising coalition of supporters. 


Environmentalists, automakers, oil companies and 
coal producers, engineering labs and strategists 
have seized on hydrogen as an almost too-good- 
to-be-true power source. It is abundant in water 
and air, it burns cleanly and it could free the nation 
from its dependence on Middle Eastern ой. 


“Por President Bush to frame the goal as he did is 
significant," said Jeremy Rifkin, consultant and 
author of a book advocating a transition from oil 
and gas to hydrogen. “How much is made of this, 
time will tell," 


‘The president said he hoped that Americans born 
today would learn to drive in hydrogen-powered 
cars, a schedule that auto experts said could 
technically be met. But whether these vehicles 
will be commercially available depends on a huge 
array of variables. 


First, the technology is still incomplete and 
unaffordably expensive, The specially equipped 
Toyota Highlander that Kelly drives has no price 
tag. The Japanese manufacturer, after investing 
millions of dollars in research, lent the vehicle to 
а University of California research project that 
Kelly's company supports. "My checkbook isn't 
fat enough," Kelly said. 


‘The car is powered by electricity generated in a 
fuel cell by chemically combining hydrogen and 
oxygen. The engine spits out water drops instead 
of the carbon dioxide and other pollutants 
generated by burning gasoline. 


With foreign manufacturers committed to press 
ahead, Detroit's carmakers have had to accelerate 
their research programs. In June, Ford Motor Co. 
will unveil a prototype car that uses hydrogen to 
power an internal combustion engine - part of a 
"bridging strategy" to help ease hydrogen into 
the marketplace until fuel cells are fully 
doveloped. 


General Motors Corp. has developed a fuel cell- 
powered, car-sized "skateboard" - four wheels 
attached to a platform less than a foot thick, to 
which any kind of car body could be buckled. 


Rather than use fuel cells, BMW has refitted 10 of 
its $70,000 Model 745 sedans with hybrid engines 
that burn either gasoline or liquid hydrogen 
directly. It could be mass producing them by the 
end of the decade at a "reasonable" cost for its 
customers if there were enough hydrogen fueling 
stations to power them, said spokesman Gordon 
Keil. "We're trying to get [fuel suppliers] interested 
in hydrogen. We've not met with a lot of 
enthusiasm.” 


As daunting as the engineering challenge is the 
need for a national hydrogen fuel infrastructure — 
factories to produce the fuel, pipelines and trucks 
to distribute it and stations to store and sell it. 
Environmentalists dream of a totally “green” 
strategy in which solar or wind power is used to 
separate hydrogen from water - an approach 
whose costs now would be prohibitive. A nearer 
prospect is producing hydrogen from natural gas 
ог coal, however in either case, the carbon dioxide 
byproduct would have to be injected underground 
to avoid a huge increase in greenhouse-gas 
emissions, experts say. 


Rifkin argues that an eventual scarcity of oil and 
gas, decades ahead, will push prices of these fuels 
up to a point where hydrogen becomes cost- 
competitive. “It isn't a problem that will yield to 
technology alone,” agreed David M. Nemtzow, 
president of the Alliance to Save Energy. 


While all the major automakers are developing fuel- 
cell technology, most are cautious about hyping it. 
“We don't want to get too exuberant about it in 
that sense, overselling it,” said Greg Dana, vice 
president for environmental affairs at the Alliance 
of Automobile Manufacturers, 


Fresh in some minds is the experience of the 
Clinton administration, which launched a high- 
profile, $1.5 billion research venture with the 
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Detroit automakers a decade ago to produce an 80 
milos-per-gallon family car. No cars emerged, and 
the Bush administration halted the venture in favor 
of its hydrogen strategy. 


Some of the president's political opponents contend 
the hydrogen option is a way of deflecting criticism 
over administration policies favoring energy 
production over conservation. “The president seems 
content with the auto industry's approach: ‘Don't 
make us do anything today"," said the Sierra Club's 
Daniel Becker. Others say it does not go nearly far 
enough. Sen. Byron L. Dorgan (D-N.D), chairman of 


the Democratic Policy Committee, said recently, “It's 
moving in the right direction. But his proposal is rather 
timid. I think we need a bolder plan." 


Bush's spending plan for the hydrogen project, 
$1.5 billion over five years, represents a $500 million 
Increase over his current budget. The administration 
proposes to earmark $273 million for tho 2004 fiscal 
year, but did not offer many specifics yesterday. Tho 
funding would support research on fuel cells, vehicle 
technology and distribution issues. 


Tho magnitude of the goal demands an effort on the 
scale ofthe Apollo Moon project, Dorgan said yesterday. 
"You have to set benchmarks for five, 10 years out.” 


UNUSUAL PERMANENT MAGNET MOTORS 


Thomas Valone 
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Abstract 


Permanent magnet motors that try to achieve 
unusual overunity efficiencies with changes in 
wiring geometry, electronic switching schemes 
and magnetic configurations often are not 
successful. There are some designs that should 
be regarded as conventional and others as 
promising. Hopefully this article will help the 
reader to tell the difference before investing or 
accepting investment. Note: patents can be 
viewed for free at www.uspto.gov and also 
http://gb.espacenet.com/espacenet. 


Introduction 


An article about permanent magnet (PM) motors 
would not be complete without first reviewing the 
basic configurations that are present on the 
market today. Commercial PM motors are 
necessarily DC motors since their magnets are 
permanently polarized before assembly. Many PM 
motors which use brushes are switching to 
brushless motors that promise less friction and 
wear. Brushless motors include electronic 
commutation or step motors. A step motor, often 
used in the automotive industry, offers more 
continuous duty torque per unit of volume than 
any other electric motor but it is often a lower 
speed motor. The electronic commutation design 
is applicable to the switched reluctance (SR) 
motor. The SR motor substitutes soft iron in the 
place of higher cost permanent magnets for the 
outer stator and instead has an inner PM rotor. 


Brushless motors in general produce torque from 
current in the armature by the application of 
Faraday's Law. The ideal PM motor has a linear 
torque vs. speed curve. There are both outer rotor 
and inner rotor designs that are standard in PM 
motors 


Figi 


Induced B-tieid opposes motion. 


то point out the focus of many of the problems with 
analyzing motors, the Motion Control Handbook 
(Designfax, May, 1989, p. 33) says that there is a 
“very important relationship between torque and 
back emf that is sometimes not understood." This 
relates to the electromotive force (emf) that is 
produced by the application of a changing magnetic 
field (dB/dt). In engineering terms, the “torque 
constant" (N-m/amp) equals the "back emf constant" 
(V/radian/sec). In physics, the motor terminal voltage 
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is equal to the back emf minus the IR drop due 
to internal resistance. (Example: V = 8.3 v, 
back emf = 7.5 v, IR drop = 0.8 v.) This physics 
principle, also referred to as Lenz's Law, was 
discovered by Friedrich Lenz in 1834, three years 
after Faraday invented the homopolar generator, 
The oppositional nature of Lenz's Law, and its back 
‘emf, is built into a physical law called Faraday's Law, 
which is at the root of motor drive. The back emf is 
the reaction of the changing current in the coil. In 
other words, the changing magnetic field naturally 
creates a back emf because they are equivalent, 


Therefore, it is recommended that Faraday's Law 
be carefully reviewed first before proceeding. An 
article such as "Faraday's Law—Quantitative 
Experiments" (Amer. Jour. Phys., V. 54, М. 5, May, 
1986, p.422) will help convince the valiant new 
energy experimenter that the change in flux which 
causes a back electromotive force (emf) is 
INHERENTLY equal to the back emf. It cannot be 
avoided or circumvented for excess energy benefit, 
unless the amount of magnetic flux change per time 
is also altered. They are two sides of the same coin. 
‘The energy into an inductive coil style of motor will 
naturally equal the energy out. Also referred to as 
"electrical induction," the changing flux "induces" 
aback emf. 


Switched Reluctance & 
Field Switching Motors 


To explore an alternative method for inducing 
motion, the “Permanent Magnet Motion Conversion 
Device" by Ecklin, patent #3,879,622, uses 
rotatable shutters for alternately shielding the 
poles of a horseshoe magnet. Repeated again in 
the Ecklin 44,567,407 “Biased Unitized Motor 
Alternator with Stationary Armature and Field,” 
the idea of switching the magnetic field with a 
“Пих switch" is common to these types of motors, 
то illustrate the underlying principle, Ecklin states, 
“The rotors of most of today's generators are 
repelled as they approach a stator and are 
attracted back by the stator as soon as the rotor 
passes the stator in accordance with Lenz's law. 
Thus, most rotors face constant nonconservative 
work forces and therefore, present generators 
require constant input torque.” However, “the steel 
rotor of the unitized flux switch alternator actually 
aids the input torque for half of each rotation as 
the rotor is always attracted and never repelled. 
‘This construction makes it possible for some of the 
current or power fed to the motor windings to 
magnetically feed through a solid magnetic path 
to the AC output windings ..." Unfortunately, 
Ecklin still to this day has not achieved a self- 
running machine 


Also related is the Richardson patent 44,077,001 
which discloses a low-reluctance keeper physically 


moving in and out of engagement with the ends of 
а magnet (p.8, line 35). Lastly, the Monroe patent 
#3,670,189 uses a related principle but 
accomplishes gating with the passing of rotor 
poles between permanent magnet stator poles. 
Monroe's claim 1, seems by its length and detail, 
to have almost guaranteed its patentability but of 
course its utility remains questionable. 


It seems unlikely that as а closed system the Field 
‘Switching Motor can become self-running. In many 
examples, a small electromagnet will be necessary 
to help push the keeper into a synchronized 
rhythm. The Magnetic Wankel from Popular Science 
(June, 1979) can be compared in a basic manner 
to this type of invention. Also, the Jaffe patent 
#3,567,979 can also be compared (see abstract). 
‘The Minato patent #5,594,289 is also of a similar 
type as the Magnetic Wankel and quite intriguing 
to many people. 


It has been found with inventions such as the 
Newman motor (U.S. Patent Application Serial No. 
06/179,474), a nonlinear effect such as an impulse 
voltage is advantageous for overcoming the 
Lorentz force conservation effect of Lenz's Law. 
Also similar is the mechanical analog of the 
Thornson inertial propulsion device which usos 
nonlinear impact to transfer momentum along an 
axis perpendicular to the plane of rotation. A 
‘magnetic field contains angular momentum which 
only becomes apparent under certain 
circumstances such as Feynman's Disk Paradox, 
where it is still conserved. The impulse technique 
may possibly be used to advantage in this Field 
Switching Motor if the field switching can be done 
fast enough, with a rapid rise time, but more 
research is needed, 
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The best Switched Reluctance Motor that also has 
full accommutation is the Dr. Harold Aspden patent 
34,875,608 which optimizes the performance of the 
coil input and operating above the knee of the B-H 
curve, Switched reluctance motors are also 
explained and praised in IEEE Spectrum (1/97) 
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‘The Adams motor has attracted many followers 
including an endorsement from Nexus magazine 
as the best free energy motor they have seen. The 
performance of the machine, however, can be fully 
explained by Faraday's Law. The pulsing of 
adjacent coils which moves a magnetized rotor is 
actually following the same configuration as a 
standard switched reluctance motor. The delay 
that Adams speaks of in an Internet posting of 
his motor can be understood from the exponential 
voltage (L di/dt) of the back emf. The latest 
addition to this category, which gives credit to 
the Adams motor, comes from down under with 
PCT WO 00/28656 awarded to Brits and Christie 
in May, 2000. The simplicity of this motor is 
immediately obvious with the switchable coils 
and permanent magnet on the rotor. The patent 
also makes it clear that the "Input DC current as 
supplied to the stator coil produces the magnetic 
repulsion force and is the only outside input to 
the overall system for total movement..." It is a 
well-known fact that all motors work on this 
principle. The key to their design is on p.21 of 
their patent where the inventors want to 
“maximize the influence of back EMF which tends 
to maintain rotation of the rotor/armature in a 
single direction.” All of the motors in this field- 
switching category try to achieve this effect. 
Figure 4A of Brits and Christie disclose the 
voltage sources “VA, VB, and VC." Then, on page 
10 it is stated, "At this time current is applied from 
the power source VA and continues to be applied 
until the brush 18 is no longer in contact with one 
of the contacts 14 to 17." There is nothing unusual 
about this design compared with the more 
sophisticated attempts listed previously in this 
section. All of these motors require an electrical 
power source and none of them are self-running. 


When pulsing a coil with the passing of a 
permanent magnet, a suggestion that would help 
prove the claim for free energy is not to use 


battery power for the coil current. Instead, the 
amazing Weigand wires are recommended (Pop. 
Sci., May, 1979) that exhibit a huge Barkhausen 
jump of magnetic domain alignment and a very 
well-defined pulse shape. Having a coil wrapped 
around a Weigand wire produces a substantial 
pulse of several volts with a changing external 
‘magnetic field passing a certain threshold. No 
electrical input power is required for this pulse 
generator. 


Toroidal Motor 


Аз compared to motors on the market today, the 
unusual design of the toroidal motor is similar to 
the Langley patent #4,547,713 with a two-pole 
armature in the center of the toroid. If a single- 
pole design is chosen, with for example North 
poles at each end of the armature, this would 
resemble the radial magnetic field for the 
armature which the VanGeel patent #5,600,189 
uses. The Brown patent 44,438,362 assigned to 
the Rotron company, utilizes varying 
‘magnetization segments for a rotor in a toroidal 
air gap. The best example of a carousel toroidal 
motor is the Ewing patent #5,625,241, which also 
resembles the Langley patent mentioned above. 
Based upon magnetic repulsion, the Ewing 
invention uses a microprocessor-controlled 
carousel, basically to try and take advantage of 
Lenz's law and get a jump ahead of tho back emf. 
Tho Ewing invention may be seen in oporation, 
with co-inventor David Porter, in the commercial 
video, “Free Energy: The Race to Zero Point.” 
Whether it may be more highly efficient than other 
motors on the market remains an open question. 
As the patent states, “it is also possible to 
operate the device as a motor using a pulsed 
direct-current power source" (col. 7, par. 30). № 
also contains a programmable logic controller and 
power control circuit which the inventors thought 
would send it over the top of 100% efficiency. 


Unless a prototype proves to be successful in 
achieving a torque or force conversion linkage, the 
internally propelled magnet may be left without. 
a practical application. Commercialization of 
these types of motors may not be favorable, since 
many competing designs are currently available 
on the market, with high flux linkage. 


Linear Motors. 


‘The area of linear induction motors is well known 
in the literature. Schaum's Outline Series, Theory 
and Problems of Electric Machines and 
Electromechanics (McGraw Hill, 1981), explains 
that these are the same as cutting the rotor and 
stator of a standard induction motor and laying 
them out flat. The late Dr. Laithwaite, author of 
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Motion Without Wheels, was famous for monorail 
designs for trains in England based on linear 
induction motors. 


‘The Hartman patent #4,215,330 is an example of 
опе that achieves a linear motor transportation of 
а steel ball up a magnetized incline of 
approximately 10 degrees. Another invention in 
this category is the Johnson patent #5,402,021, 
which uses permanent are magnets on a four-wheel 
cart, exposed to a parallel track of alternating 
permanent magnets which are in a fixed position. 
An even more amazing permanent magnet patent 
is the Johnson 54,877,983 which an eye witness 
has seen operating at the Johnson home in a closed 
loop for hours. It is reasonable to assume that a 
pickup coil could be positioned nearby so that each 
trip would result in a pulse of electricity to charge 
a battery. The Hartman patent could also be 
arranged in such a circular track so that perpetual 
motion of the first kind can finally be 
demonstrated. 


Fig.4 


Hartman patent 4215330 


The Hartman patent is based upon the same 
principle as the famous electron spin experiment in 
Physics called the Stern-Gerlach experiment. With 
an inhomogeneous magnetic field (one that is non- 
uniform) the force on an object with a magnetic 
moment is the gradient of the potential energy. 
Every physics textbook points out that this type of 
field, that is strong at one end and weak at the other 
end, will result in a unidirectional force on the 
magnetic object equal to dB/dx. That is exactly 


what the Hartman patent possesses (note spacing 
of magnets). Therefore, the resulting force 
propelling the ball up a ten degree incline, in the x 
direction, is in keeping with the laws of physics. 


With state-of-the-art magnets, including ambient 
temperature superconducting magnets which are 
now finishing the development stage, a 
demonstration of impressive cargo weight will be 
shown to be transportable without maintenance 
electricity costs. Superconducting magnets have the 
unusual property of retaining the initial magnetized 
field for years, without the need for periodic 
energization to restore the initial field strength 
Examples of the state of development of the 
superconducting magnet market can be found in the 
Ohnishi patent #5,350,958 (lack of cryogenics and 
lighting system output) as well as the reprinted 
article from IEEE Spectrum, July, 1997 on magnetic 
levitation. 


Static Electromagnetic Angular Momentum 


In a provocative experiment with a cylindrical 
capacitor, Graham and Lahoz (Nature, V.285, No.15, 
‘May, 1980) have expanded upon the proof published 
by Einstein and Laub in 1908 that the Lorentz force 
needs an additional term to preserve action and 
reaction. Tho article they cite has been translated 
and published in my book, The Homopolar 
Handbook (described below). Graham and Lahoz 
emphasize that there is а “real angular momentum 
density to т x (E x H)/c^" and suggest how to see 
this energy effect in permanent magnets and 
electrets. 


This is encouraging work, with an impressive source 
of Einstein and also Minkowski for its information, 
It is possible that it may have а direct application 
for the homopolar generator as well as the magnetic 
energy converter mentioned below since both have 
an axial magnetic field and a radial electric field 
like the cylindrical capacitor experiment of Graham 
and Lahoz. 


Homopolar Motor 


My book, The Homopolar Handbook (HH), covers 
experimental tests and history of the Faraday 
discovery, including Tesla's contribution to it. 
Recently however, there have been new 
developments into а multi-rotor design of a 
homopolar generator, similar to the invention of 
John В. В. Searl. 


Recurring interest in the Searl device, as pictured 
on the cover of Antigravity, the biography of Searl 
by John Thomas, should also center on the 
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homopolar generator (HG). Preliminary analysis 
reveals that there are actually two separate HG 
phenomena occurring simultaneously, one which 
can be called the “revolution” effect (#1) and the 
second that could be called the “rolling” effect 
(#2). The first effect can be visualized as 
‘magnetized segments of an imaginary solid ring 
revolving around a common center. As suggested. 
by drawings in HH, p.141-2, there are precedent 
designs that allow for segmenting an HG rotor. 


With this model in mind, the #1 effect can be 
calculated, for 1 Tesla strength magnets, 
magnetized axially, adjacent to a single ring 
1 meter in diameter, to produce more than 2 volts 
emf across each roller, (E-field directed radially 
from outer diameter of rollers to outer diameter 
ofthe adjacent ring) with say, 500 RPM. Note that 
this #1 effect is independent of any rolling of the 
magnet. The magnetic field in an HPG is tied to 
space and not to the magnet so rolling will not 
affect this large scale homopolar generator's 
Lorentz force effect (HH, p.10). 


‘The #2 effect, located within each roller magnet, 
is the one noted in Electric Spacecraft Journal, 
Issue 12, 1994, (HH, p.160) where each roller, 15 
a small homopolar generator. This effect is found 
to be somewhat weaker as it generates 
electricity from the center of each roller to its 
periphery. This design is like Tosla's HG (HH, 
p.81) where a rolling belt is contacting the outer 
edge of a circular magnet. With rollers in the 
vicinity of a tenth of a meter in diameter rolling, 
without slipping, around a 1 meter ring, 
approximately a half of a volt will be generated. 
‘The Searl design of ring magnetic material will 
normally strengthen the rollor's B field. 


It is important to realize at this point that the 
principle of superposition applies to these two 
effects. The #1 effect is a uniform E field across 
the diameter of the roller. The #2 effect is a radial 
effect as stated above (see HH, p.6-8). However, 
only the emf in the section of a roller between 
the two contacts, say at the center of the roller 
and its edge which contacts the ring, will 
actually cause current flow in any external 
circuit. This realization means that the effective 
voltage from the #1 effect will be half of the 
available emf, or a little more than 1 volt, which 
is still about double of the #2 effect. Upon 
applying superposition in the limited region 
indicated, we also find that the two effects 
oppose each other and the two emfs must be 
subtracted, The result of this analysis is that 
approximately one half of a volt of regulated emf 
will be present to generate electricity from a 
single set of rollers and one ring about 1 meter 


in diameter. As current is drawn, a Ball Bearing 
Motor effect will also take place (HH, p.54) that. 
actually pushes the rollers along, assuming the 
roller magnets have a reasonable conductivity 
(Thanks to Dr. Paul La Violette for this reminder) 


In а related work, (Tech. Phys. Lett., V. 26, #12, 
2000, p.1105-07), Roshchin and Godin have 
published experimental results of their one-ring 
device, called a “Magnetic Energy Converter,” 
with rolling magnets on bearings. It was 
designed as an improvement to the Searl device. 
‘Though my above analysis does not depend upon 
the ring being made of magnetic material, 
Roshchin and Godin did so. Their findings are 
encouraging and detailed enough for researchers 
to find renewed interest in this type of magnetic 
moter. 


Magnetic Energy Converter in the experiment 
y Roshehin and Godin (Russia) 


Conclusion 


So far, a couple of permanent magnet motors may have 
achieved perpetual motion, which exceeds 100% 
efficiency. Of course, conservation of energy concepts 
have to be considered and the source of the alleged 
extra energy examined. If permanent magnet field 
gradients do offer a unidirectional force, as the 
textbooks predict, then it is about time for its 
conversion toward useful work. The roller magnet. 
geometry, now called a "magnetic energy convertor" 
is also а unique style of magnetic motor. Exemplified 
in the Russian patent #2155495 by Roshchin and 
Godin, it is a magnetic motor-generator that shows 
potential for excess energy output. Since it relies upon 
the circulating cylindrical magnet rolling around a 
ring, the design is actually a generator rather than a 
motor. Howover, as thoy utilizo the torquo produced. 
bby the self-sustained motion of the magnets to run a 
separato electrical generator, it is working as a motor. 


Reprint trom Proceedings of Institute tor New Energy Conference, 2001 
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Hydrogen Energetics 


Review by Alla Pashova. 


A Russian writer Ludmila Ulitekaya, who is rather 
far from energy problems, says: "I'm quite sure that 
cheap electric energy sources have been already 
worked out and are hidden in oil king's safes. 
However such projects won't be taken out of the 
safes until the last oil drop is combusted. They don't 
want redistribution of money, world, power, and 
soon", Experts are sure to agree with the writer. 


Now only ideas which can coexist together with the 
traditional oil power engineering and with a system 
of world ой distribution can escape the safes. Some 
expensive scientific toys promising future universal 
welfare are created to reassure ecologists, viz 
automobiles equipped with hydrogen engine. 
According to estimation of Japan representatives 
of motor car industry, installation of the hydrogen 
engine into such a car as a classical Sedan now 
comes to about $700 000. Approximate cost of a 
hydrogen bus named Kitaro achieves the astronomic 
amount of $1.25 million. 


The hydrogen engine consists of several fuel 
elements, which are known as fuel cells. Hydrogen 
under pressure of 1.5-2.7 atmospheres comes to an 
anode. A cavernous catalyst splits the molecules 
into electrons and protons. The electrons set the 
electric engine in motion, and the protons come 
through a membrane acting to a cathode as an 
electrolyte. Hero the catalyst combines them with 
the working electrons and with atmosphere oxygen 
into water molecules. It should be noted that the 
Europeans and the Americans are extremely 
charmed by this water streamlet which is exhausted 
instead of poisoning gases. Moreover, output of the 
fuel coll is 3-5 times more than output of the petrol. 
engine. 


‘The first hydrogen power station inaugurated in Las 
Vegas, Nevada, in 2002, (see Fig.1, 2) represents a 
system of the fuel cells with the proton penetrable 
membrane as an electrolyte (they are designed and 
produced by experts of Plug Power Inc.). The station 
produces hydrogen transforming and cleaning 
natural gas and generates electric power combining 
hydrogen stored in reservoirs with atmosphere 
oxygen. The USA Energy Department and Air 
Products Inc. together paid $ 10.8 million for this 
project. 


It is necessary to note that the priority branch of 
the hydrogen engineering is providing new means 
of transport with fuel, and electric power production 
is just the second aim. The mentioned station 
produces electric power in addition to its main 
function. Nevertheless, if fuel market begins to 


decrease then the electric power payments will 
provide the “hydrogen magnates" with stable profit. 
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Fig.1 
Hydrogen power station 


Nowadays the hydrogen automobiles allow oil kings 
keep the system of centralized fuel distribution and 
the infrastructure of service stations which will 
Provide the means of transport with methanol, 
natural gas with hydrogen blend, and liquefied or 
gaseous hydrogen. Thus interested companies 
control the hydrogen engineering and scientific 
thought, 


Moreover, oil can be applied as it is useful for board 
reforming (conversion), i.e. it can be used as a 
hydrogen source. The systems based on conversion 
have been known for a long time but there was need 
to work at them. 


Russian experts improved the conversion system by 
replacement of the catalyst by plasma. Thus the 
conversion occurs in gas discharge of HVF appearing in 
the blend which needs to be converted. According to 
‘experts’ opinion the Russian system is portable and has 
high output. In 2001 a group of experts of Russian Centre 
of Automobile Engine represented experimental 
prototype basing on Chevrolet Pickup S 10. 


‘The ideal of modern hydrogen engineering is the 
following: “There should be minimal changes in the 
system of fuel distribution, non-polluted air, and thin 
streamlet of distil exhausted". However, evidently, 
the exhausted water is an ideal source for hydrogen 
fuel reproduction by means of high effective 
electrolyzing. If tho closed system is worked out we 
would obtain an energy source powered by 
continuous chain of electrolyzing and recombination 
whose efficiency would be more than 100 % 
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What are the known ways of hydrogen production? 
‘The greatest amount of the gas is produced on the 
base of catalytic conversion of hydrocarbon with 
water vapor. Temperature of the process depends on 
the catalyst composition. It is known that 
temperature of propane reaction can be decreased 
to 370° using bauxite as a catalyst. Approximately 
95% of by-product carbon monoxide is further used 
in the reaction with water vapor. 


A significant part of the total hydrogen production. 
is given by a method of water gas. The essence of 
the method lies in reaction of water vapor with coke 
that is followed by the producing of carbon monoxide 
with hydrogen mix. The reaction is endothermal, it 
‘occurs at 100°C. The heated coke is processed by 
the vapor; extracted purified mix of gases contains 
some hydrogen, some carbon dioxide, and great 
share of carbon monoxide. Further vapor processing 
of the carbon monoxide at 370°C increases the 
hydrogen extraction. The amount of carbon dioxide 
increases as well however it is easy to be removed by 
passing the gases mix through a scrubber sprayed 
by a water contraflow. 


Fig. 2 


There is a well-known iron-vapor method according to 
which vapor is passed above iron at 500-1000°C. 
Hydrogen obtained by this method is usually applied to 
Dydrogeniso fats and oils. Composition of tho iron oxide 
depends on the process temperature. Iron-3 oxide (F2,0,) 
prevails at the temperature below 560° C. Ifthe vapor is 
Passed above the iron at the temperature above 560° С 
then iron-2 oxide (FeO) share increases. А slight 
admixture of carbon monoxide is removed when the 
heated mix passes above a catalyst. At this time the 
carbon monoxide is transformed into methane, 


In the processes of oxidation and thermal cracking of 
hydrocarbons at soot production hydrogen is produced 
as a by-product, 


‘The next effective method is methanol-vapor one. It is 
an endothermal reaction which is proceeds in common 
iron reactors at 260° C temperature and at 20 
atmospheres pressure. 


‘There should be also mentioned a catalytic reaction of 
ammonia decomposition at which nitrogen and 
hydrogen is produced. The reaction can be profitable if 
it is necessary to produce great amount of hydrogen- 
The method is usefulifthe obtained hydrogen is directly 
applied. 


Electrolysis is the oldest method to produce hydrogen- 
Direct current comes to electrodes, the cathode collects 
hydrogen, and the anode accumulates oxygen. The 
technology makes hydrogen to be too expensive energy 
carrier. There is often used a technology of hot 
processing of water vapor at 700-900° C accompanied 
with light petrol and heavy liquid fuel which bleeds 
oxygen. This method is quite expensive as well. 


As it is known, wasteful power consumption of 
classical electrolysis is caused by the fact that it is 
used to overcome forces of hydrate bound of ions with 
water molecules and to compensate endothermal 
effect of water decomposition. Therefore, ions 
reduction at corresponding electrodes requires more 
current intensity than in the case of absence of this 
physical phenomena. Hence production of 1 cubic 
meter of hydrogen requires 18.21.6 MJ, and total 
power consumption exceeds 50 MJ (taking into 
account the electric power production). Therefore 
hydrogen becomes too expensive. 


1n 1888 D.A. Lachinov patented a method of non- 
contact electrolysis. Improvement of this method 
promises huge amount of cheap hydrogen and 
appearance of high effective energy source 
operating as a closed cycle. The main problem of 
Lachinov's method is a gas layer covering the 
electrode in some time and impeding the reaction. 
It was proposed by I. A. Goryachev to prevent the 
gas layer using pulsating electric field. A.V. Frolov 
has proposed to increase electrolysis efficiency by 
‘means of rotation. Centrifugal force causes more 
swift detach of gas blebs from electrodes surfaces. 

Power consumption to overcome frictional force in 
the construction and to generate potential electric 
field is insignificant as compared with output. 

Hence efficiency of the system may exceed 100%. 


‘There is also described the experimental device for 
production of hydrogen and oxygen from water 
where modulated voltage (not de voltage) is applied 
to the electrodes. Modulation frequency is in 
connection with proper oscillation frequency of 
water molecules as well as with spatial structure. 
Possible efficiency of water electrolysis in spark 
discharge which removes oxygen admixture should 
be investigated . Water electrolysis at the radiation 
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by electromagnetic waves of light range needs to 
be investigated as well. 


Ikar Research Centre informe that plasma 
electrolysis can be the most probable source of 
cheap hydrogen, In 1987 a group of Russian 
scientists patented the first plasma-electrolytic 
reactor. Since the reactor had been worked out at a 
defense establishment then the patent was 
restricted and not covered by press. The patent 
contains a structural scheme of the reactor and 
some results of cleaning and disinfection of water 
by plasma. The patent does not represent any 
information of additional energy generated by 
plasma or hydrogen production. 


In April of 1989 American scientists Pons and 
Fleishman published their experimental results on 
additional energy production at common water 
electrolysis. They claimed cold fusion to be source 
ofthis energy. However there is no reliable proof for 
this phenomenon. 


In 1996 Yu. Boklyamishev, one of the co-authors of the 
first plasma-electrolytic reactor, published his 
experimental results. They demonstrated that there 
was additional energy in the plasma-electrolytic 
process. However he did not explain the energy 


In 1998 there were published new experimental 
issues of appearance of additional energy in the 
plasma-electrolytic process. A group of Russian 
scientists tested one of the plasma-electrolytic 
reactors and officially fixed the additional energy. 
A report of the testing session was published in 
issue #22 of “Infinite Energy" magazine. In May 
of 1998 the third edition of a book named “Crisis 
of Theoretical Physics" was published by Prof. Е 
М. Kanarov. It contains data of additional energy 
production at plasma electrolysis of water defining 
the energy source. Soon Ohmori and Mizuno 
(Japan) published their results in works of Vancou 
ver conference on cold fusion and in issue #20 of 
“Infinite Energy". Ohmori and Mizuno observed 
neutron radiation occurring at a plasma process 
as well as iron, chrome, nickel, and carbon 
appearance on a wolfram cathode. That seemed 
to be a strong evidence of cold nuclear fusion at 
plasma electrolysis of water. Ohmori and Mizuno 
have explained neutron radiation as a result of 
electrons captured by protons. Nevertheless their 
conclusions raise doubts as cold fusion would have 
produced much more additional energy than it was 
fixed. 


In 1996 there appeared the first publications where 
hydrogen atoms fusion instead of nuclear fusion was 
supposed as the additional energy source at usual 
electrolysis as well as at plasma source. In Russia 


first experimental results demonstrating energy 
consumption decrease for hydrogen production at 
plasma electrolysis of water were published in 1999 
by Prof. EM. Kanarev. (See EM. Kanarev's article in 
this issue of NET). 


Fig. 3 
Honda FCX V3 uses hydrogen as а fuel. Hydrogen ie fed 


Nevertheless we have to note that high efficiency 
electrolysis is possible! O. Hvolson in his “Physics” 
(Berlin, 1923) explains a method of designing of a 
machine which can produce heat due to positive 
difference between energy of hydrogen 
combustion and energy consumed to hydrogen 
production by means of water electrolysis. In this 
case we do not consume energy to split the atoms. 
It occurs due to intermolecular forces at water 
dissociation by sulphuric acid ions. Energy is 
consumed only to neutralize charges of existent 
hydrogen ions and acid residue ions. Hydrogen 
combustion produces the energy which would have 
been consumed to split the atoms in the air. Hence 
67.54 Kcal of energy can be produced at 5 Keal 
consumed. (Е Lepehin) 


High effective electrolysis application is clear 
future of energetics. Nowadays Stuart Energy Inc 
applies water electrolysis as a hydrogen source in 
a frame of hydrogen-fuel project. Experts of Stuart 
Energy Inc have designed a refueling unit which 
produces hydrogen and stores it in a 104-pound 
reservoir. Thus several auto are provided with fuel 
and it takes a couple of minutes to refuel. 


It is quite simple to predict social and economical 
consequences of innovation of high effective energy 
source operating as a closed cycle energy system, 
Economic activity and private life of people will be 
independent of cities, of their industry and power 
engineering. People will move out of the cities and 
they will use compact and powerful energy sources 
there. Hence, decentralization of world economics 
will happen. 


Regions of any country become more free from the 
central authority, the power of which nowadays is 
based on centralized fuel energetics. 
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On the Longitudinal Electromagnetic Waves 


Alexander V. Frolov 


Phoneltax 7.812 300.3804 
Email: ollee@tareday. 


Concerning acoustic waves, we deal with longitudinal 
oscillations ofthe medium, since degree of air (modium) 
‘compression and rarefication changes along the 
direction of the wave spreading. Notion of the medium 
of electromagnetic waves propagation, i.e. notion of 
"aether", as well as the very possibility ofthe existence 
of longitudinal electromagnetic waves is disputable 
for some scientists, Let's clarify the situation and 
demonstrate that usual photon is longitudinal wave of. 
energy density, which can be described as Umov- 
Poynting vector. 


‘The transverse character of electromagnetic waves 
means that vector of electric field and vector of 
magnetic field are directed across the wave line. 
However, these vectors are just ош subjective way to 
describe the process. Notions of electric and magnetic 
fields can be replaced by the notion of unified helical 
field, since to describe the motion of the point along 
the helical line there should be concemed the linear 
transfer (it is detected as electric field) and the process 
of rotation (it is described with the magnetic field). 
‘Thus notions of electrodynamics are just one of the 
ways to describe reality. Energy density of the given 
point of space is the real (objective) parameter of the 
wave. This energy density is described by the known 


Umov-Poynting vector 3 = ExT: 


Figi 


Lot us consider electromagnetic wave in classical 
representation (Fig.1). Then we discover that 
direction of Umov- Poynting vector coincides with 
the wave line. The vector is unidirectional and 
“pulsating”, because its quantity changes from zero 
to some maximal value and then itis reduced to zero, 
besides it takes place at half of the period of 


transverse wave. So, it is the explanation of the fact. 
that frequency of longitudinal oscillations is twice 
as much than frequency of transverse oscillations 
(Fig. 2). Previously it was known from the 
mechanism of energy interchange between 
longitudinal and transverse plasma oscillations and 
from the phenomenon of paramotrical resonance. 
However the physical meaning of this phenomenon 
‘was not disclosed. 


From the presented here conception it follows that from. 
the physical point of view, electromagnetic waves are 
longitudinal oscillations of energy density. In usual 
case these oscillations are unidirectional pulsations 
that determines tho ability of the photon to be moving 
unidirectionally. Practically it is possible to create other 
types of photons, ie. types of oscillations of energy 
density with qualitative new physical properties. It can 
be achieved by setting of definite functions and 
superposition of E and Я vectors, 


For example, in 1996 a conference "Now Ideas in 
Natural Scionce" was organized by us in Saint- 
Petersburg, with the participation of 30 foreign 
guests and more than 100 Russian scientists. Tho 
report made by Academician Ignatyev, Krasnoyarsk, 
aroused great interest. During the experiments with 
rotating of crossed vectors E and 7 (see Fig. 3) there 
was created Poiting's vector, which corresponds to 
propulsion force of 60 N (about 6 kg). 


Fig. 2 
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The experiment is demonstrated on the photo (see Fig. 4), 
where the diameter of the device is equal to 4 meters 
and ends of the coils are to toroidal capacitors. This 
experiment was made in Krasnoyarsk. 


E 


Fig.3 


Since it is impossible to consider vacuum, where some 
form of energy can exist, as “emptiness” then we can 
speak about vacuum as about some medium. Faraday 
‘and Maxwell, classics of electromagnetic theory, wrote 
exactly about deformations, stresses and expansion of 


aether. From this point of view electromagnetic waves 
are analogues of the waves of longitudinal deformation 
of elastic medium. More than 60 years ago Nicola Tesla 
wrote: “I showed that the universal medium is a 
gaseous body in which only longitudinal pulses can 
be propagated, involving alternating compressions and 
expansions similar to those produced by sound waves 
in the air. Thus, a wireless transmitter does not emit 
Hertz waves which are a myth, but sound waves in 
the ether, behaving in every respect like those in the 
air, except that, owing to the great elastic force and 
extremely small density of the medium, their speed is 
that of light.” [1] 


Nowadays, the development of engineering and the 
new views upon tho phenomena of electromagnetism, 
impel us to consider physical vacuum as material 
‘medium of the special type, which has the well-known 
properties, in particular electrical and magnetic 
properties. Moreover, this medium has energy, and 
energy density can be changed in case of propagation 
of any photon. Thus, as Tesla stated in his article “The 
‘True Wireless": “The Hertz wave theory of wireless 
transmission may be kept up for a while, but I do not 
hesitate to say that in а short time it will be recognized 
as one of the most remarkable and inexplicable 
aberrations of the scientific mind which has ever heen 
recorded in history". 


Fig. 4 


References 


1. “Pioneer Radio Engineer Gives Views on Power", New York Herald Tribune, Sept. 11, 1932. 


New Energy Technologies, Issue #1 January - February 2003 


С 


ISPORTATION AND ENERGY 


TECHNOLOGIES FOR THE 21° CENTURY 


‘Theodore C. Loder 


tedloder@aol.com 


Institute for the Study of Earth, Oceans and Space 
University of New Hampshire 


Abstract 


‘This paper reviews the development of antigravity 
research in the US and notes how research activity 
seemed to disappear by the mid 1950s. It then 
addresses recently reported scientific findings and 
‘witness testimonies - that show us that this research 
and technology is alive and well and very advanced, 
‘The revelations of findings in this area will alter 
dramatically our 20" century view of physics and 
technology and must be considered in planning for both 
energy and transportation needs in tho 21" century. 


Historical Background 


‘Townsend Brown’s Technology of 
Electrogravitics [1] 


Inthe mid 1920's Townsend Brown [2] discovered that 
electric charge and gravitational mass are coupled. He 
found that when a capacitor is charged to a high 
voltage, it has a tendency to move toward the positive 
pole. His findings, which became known as the Biofeld- 
Brown effect, were opposed by conventional minded 
physicists of his time. 


"Tho Pearl Harbor Demonstration. Around 1953, Brown 
conducted a demonstration for military top brass. He 
flew a pair of 3-foot diameter discs around а 50-foot 
course tethered to a central pole. Energized with 
180,000 volts and emitting ions from their leading edge, 
they attained speeds of several hundred miles per hour. 
‘The subject was thereafter classified. 


Project Winterhaven. Brown submitted a proposal to 
the Pentagon for the development of a Mach 3 disc 
shaped electrogravitic fighter craft. Drawings of its 
basic design are shown in one ofhis patents. They are 
essentially large-scale versions of his tethered test 
discs, 


Review of Issues from the 1950s 
In 1956, a British research company, Aviation Studies 


(International) Ltd. published a classified report on 
Electrogravitios Systems examining various aspects of 


gravity control. They summarized the pioneering 
work of Townsend Brown and then described the use 
of electrogravitic thrust as follows: 


“The essence of electrogravitics thrust is the use of 
а very strong positive charge on one side of the 
vehicle and a negative on the other. The core of the 
‘motor is a condenser and the ability of the condenser 
to hold its charge (the K-number) is the yardstick of 
performance " [3] 


In one of their conclusions, based on Brown's work, 
they suggested that: “Electrostatic energy sufficient 
to produce a Mach 3 fighter is possible with megavolt 
energies " [4] 


In spite of Brown's solid research, they later 
stated that, "One of the difficulties in 1954 and 
1955 was to get aviation to take electrogravitics 
seriously. The name alone was enough to put 
people off” [5]. It seems that is as true today as 
it was in the 1950s. 


A report by another British company, Gravity Rand, Ltd, 
in 1956, agrees with this assessment and states: 
“To assert electrogravitics is nonsense is as unreal 
as to say it is practically extant. Management 
should be careful of men in their employ with a 
closed mind or even partially closed mind on the 
subject.” [6] 


However, a trade press magazine, The Aviation 
Report, made numerous references to antigravity 
projects and listed many of the companies pursuing 
research in this area. Quotes from The Aviation 
Report listed in the Aviation Studies (International) Ltd, 
Report [7] are suggestive of what was going on 
behind the scenes. 


In 1954 they predicted that: “... progress has been 
slow. But indications are now that the Pentagon is 
ready to sponsor a range of devices to help further 
knowledge."... "Tentative targets now being set 
anticipate that the first disk should be complete before 
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1960 and it would take the whole of the ‘sixties to 
develop it properly, even though some combat things 
might be available ten years from now." (Aviation 
Report, 12 October 1954) [8]. 


During this time period many of the major defense and 
technology companies were cited as either having 
research projects or activities in this new field. For 
example: “Companies studying the implications of 
gravitics are said, in anew statement, to include Glenn 
Martin, Convair, Sperry-Rand, and Sikorsky, Bell, Lear 
Inc. and Clark Electronics. Other companies who have 
previously evinced interest include Lockheed, Douglas 
and Hiller." (Aviation Report, 9 December 1955) [9]. 


Others of these reports mention: AT&T, General 
Electric, as well as Curtiss-Wright, Boeing and North 
American as having groups studying electrogravitics. 


During the same time period, the Gravity Rand report. 
notes that: “Already companies are specializing in 
evolution of particular components of an electogravitics. 
disk." [10] 


However, in the area of predictions, the Aviation Report 
stated the following based on an extrapolation of 
technology development: “Thus this century will be 
divided into two parts - almost to the day. The first 
half belonged to the Wright Brothers who foresaw 
nearly all the basic issues in which gravity was the 
bitter foe. In part of the second half, gravity will be 
the great provider. Electrical energy, rather irrelevant 
for propulsion in the first half becomes a kind of catalyst 
to motion in the second half of the century.” (Aviation 
Report, 7 September 1964) [11] 


Looking back it is easy to say that they missed the 
mark. Did they really miss it by a half a century? 
Reading through thoso roports it is quite obvious that. 
there was much interest in antigravity among a number 
of very high profile companies, as well as in the 
Department of Defense. What happened to this interest 
and why was it all downplayed during the following 
four plus decades? After all, T. Brown had shown that 
there is а demonstrable connection between high 
voltage fields and gravity. Why has it taken until the 
1990s for more than just a few scientists to look at these 
results and publish on them in the open literature? A 
review of recent statements by former military personnel 
and civilians connected to covert projects begins to shed 
light on research activity in these areas over the last 
half century. And it appears that there had been 
‘significant breakthroughs during this time period, well 
shielded from both the scientific and public eye. 


Recent Scientific Developments 
In this section we consider developments in the 


antigravity field since the late 1980s and why the 
confluence of scientific findings and the testimony of 


witnesses associated with the military and covert 
groups indicates that a gravity solution with 
technological implications has been found. 


Although general relativity has not been able to explain 
Brown's electrogravitic observations, or any other 
antigravity phenomenon, the recent physics 
methodology of quantum electrodynamics (QED), 
appears to offer the theoretical framework to explain 
eloctrogravitic coupling. Recent papers by members of 
the Institute for Advanced Study Alpha Foundation are 
putting a solid theoretical foundation onto the antigravity 
effects within the theory of electrodynamics and include 
papers by Evans [12] and Anastasozki et al [13]. 


Earlier in a 1994 breakthrough paper, Alcubierre 
showed that superluminal space travelis, in principle, 
physically possible and will not violate the tenants of 
the theory of relativity [14]. Puthoff [15] later analyzed 
these findings in light of the present SETI (Search for 
Extraterrestrial Intelligence) paradigms that insist that 
we could not be visited by extraterrestrial civilizations 
because of the spoed-of-light limitations dictated by 
the general relativity theory. He suggests that super- 
luminal travel is indeed possible. This leads to reduced- 
time interstellar travel and the possibility of 
extraterrestrial visitation, which our limited under- 
standing of physics and scientific arrogance has 
“forbidden” in some sectors for most of the 20" century. 


‘The second aspect of these physics findings deals 
with the zero point or vacuum state energy shown 
by the Casimir effect [16], which predicts that two 
‘metal plates close together attract each other due 
to imbalance in the quantum fluctuations. The 
implications of this zero point or vacuum state 
energy are tremendous and are described in several 
papers by Puthoff [17] starting during the late 
1980s. Bearden [18] and colleagues have also 
written extensively on the theoretical physics of 
zero point energy and additionally have described 
various technological means of extracting this 
energy (for example see the recent paper by 
 Anastasozki et al [19].). A theoretical book on zero 
point energy (and antigravity) was published by 
Bearden in 2002 [20]. There is significant evidence 
that scientists since Tesla have known about this 
energy, but that its existence and potential use has 
been discouraged and indeed suppressed over the 
past half century or more [21] 


‘The coupling of the electrogravitie phenomena 
observations and the zero point energy findings аге 
leading to a new understanding of both the nature 
of matter and of gravity. This is just now being 
discussed in scientific journals (though some 
evidence suggests that it has been understood for 
decades within the black project covert community) 
‘The question that is being addressed is: what keeps 
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the universe running? Or more specifically, where 
do electrons get their energy to keep spinning around 
atoms? As electrons change state they absorb or 
release energy, and where does it come from? Tho 
simplistic answer is that it is coming from the vacuum. 
state. Puthoff [22] describes the process as follows: 
“I discovered that you can consider the electron as 
continually radiating away its energy as predicted by 
classical theory, but simultaneously absorbing a 
compensating amount of energy from the ever- 
present sea of zero-point energy in which the atom is 
immersed. An equilibrium between these two 
processes leads to the correct values for the 
parameters that define the lowest energy, or ground- 
state orbit (see "Why atoms don't collapse," NEW 
SCIENTIST, July 1987). Thus there is a DYNAMIC 
EQUILIBRIUM in which the zero-point energy 
stabilizes the electron in a set ground-state orbit. It 
seems that the very stability of matter itself appears 
to depend on an underlying sea of electromagnetic 
zero-point energy." 


Furthermore, it appears that it is the spinning of 
electrons that provides inertia and mass to atoms. 
‘These theories, linking electron spin, zero point 
energy, mass, and inertia have been presented in a 
number of recent papers, such as those by Haisch [23] 
and colleagues and provide us with a possible 
explanation of the Biefield-Brown effect. It appears 
that an intense voltage field creates an 
electromagnetic barrier that blocks the atomic 
structure of an atom fom interacting with the zero 
point field. This slows down the electrons, reducing 
their gyroscopic effect, and thus reducing atomic mass 
and inertia, making them easier to move around. 


Evidence of Extensive Antigravity Technology 
‘The B-2 Advanced Technology Bomber 


In 1993, LaVioletto wrote a paper [24] discussing the 
В-2 bomber and speculating on its probable 
antigravity propulsion system, based on a solid 
understanding of electrogravitics, [25] the aircraft's 
design and the materials used in its manufacture. It 
appears that the craft is using a sophisticated form of 
the antigravity principles first described by T. Brown. 
Support for this thesis came from the Aviation Week 
апа Space Technology (March 9, 1992), which reported 
that the B-2 bomber electrostatically charges its 
leading edge and its exhaust stream. Their 
information had come from a small group of former 
black project research scientists and engineers 
suggesting the B-2 utilizes antigravity technology. 
‘This information was supported by Bob Oechsler, an 
ex-NASA mission specialist who had publicly made а 
similar claim in 1990. These findings support the 
contention that there have heen major developments 
in the area of antigravity propulsion which are 
presently being applied in advanced aircraft. 


LaViolette later states the obvious that "the 
commercial airline industry could dramatically 
benefit with this technology which wrould not only 
substantially increase the miles per gallon fuel 
efficiency of jet airliners, but would also permit 
high-speed flight that would dramatically cut flight. 
time." [26] 


The Hunt for Zero Point [27] 


This recent book contains some of the strongest. 
evidence yet for major efforts and success in the 
field of antigravity technology. The author, Nick 
Cook, who for the past 15 years has been the 
Aviation Editor and Aerospace Consultant for Jane's 
Defense Weekly, spent the last 10 years collecting 
information for the book. This included archival 
research on Nazi Germany's antigravity technology 
and interviews with top officials at NASA, the 
Pentagon and secret defense installations. He 
shows that America has cracked the gravity code 
and classified the information at the highest 
security levels. Because antigravity and its allied 
zero point energy technologies potentially offer 
the world a future of unlimited, non-polluting 
energy it has been suppressed because of the 
“huge economic threat”. His findings support 
those reported by many of the Disclosure Project 
witnesses cited above, 


Antigravity Technology Demonstrations 


Although T. Brown reported many of his findings 
nearly a half century ago, other experimenters have 
just recently begun to reproduce his work and 
report on it in the open literature and on the 
WWWeb. For example, Davenport [28] published 
the results of his work in 1995 supporting the 
findings of T. Brown, while Bahder and Fazi [29] in 
2002 described their assessment of the forces 
associated with an asymmetric capacitor. 
‘Transdimensional Technologies [30] in the USA and 
J. Naudin [31] labs in France have posted on the 
WWWeb: diagrams, web videos, and data on their 
versions of antigravity “Lifters” based on an 
extension of Brown's work. It is a sad commentary 
ов this whole area of research to see that public 
science is requiring us to demonstrate principles 
that were demonstrated nearly fifty years ago. 


There have also been a number of other 
demonstrations of “antigravity” phenomena by 
researchers throughout the world. This includes the 
work of Brazilian physics professor, Fran De Aquino, 
and such devices as: the Searl Electrogravity Diac, the 
Podkletnov Gravity Shield and Project Greenglow, the 
Zinsser Kineto-baric Field Propulsion and the 
Woodward Field Thrust Experiments on 
Piezoelectrics. АШ of these are described in more 
detail by Greer and Loder. [32] 
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Implications of This Research 


Antigravity and zero point energy research and their 
applications are finally being addressed by some of 
the open scientific community. This means there will 
have to be а rewriting of textbooks in this area so 
ош new generation of students can apply this “new 
knowledge.” Its application will lead to major 
breakthroughs in transportation technologies both 
earthside and in outer space. The implications are 
that we have the potential for human exploration of 
our solar system and beyond, if we have the will, 
within our lifetimes. It also means that the majority 
of 20" century space technology will be obsolete and 
in fact may already bo so. 


‘The zero point or vacuum state energy source is seen 
as a totally non-polluting energy source, which has 
the potential to replace all the fossil fuels on this 
planet. It also will provide the energy needed for 
long range space flights. This means that fuel cells 
and solar cells in common use today for space flight 
energy applications will only be needed until we 
transition to these new energy technologies. 


‘Based on an analysis of trends in antigravity research 
over the last half-century and the information 
provided by numerous witnesses, it appears that 
there is both good and bad news, The good news is 
that it appears that we (at least covert projects) have 
already developed the theories of antigravity, and 
additionally have developed working spacecraft 
based on these principles. The bad news is that 
these technologies have been developed for at least 
several decades, at the public's expense and that 
human kind has been deprived of these technologies, 
while continuing to waste energy using less efficient 
and pollution enhancing technologies. 


Supporting this contention is the following quote 
from Ben Rich, former head of the Lockheed 
Skunkworks. Just prior to his death, he stated to a 
small group after a lecture [33] that: "We already 
have the means to travel among the stars, but these 
technologies are locked up in black projects and it 
would take an act of God to ever get them out to 
benefit humanity..." He further went on to say that, 
"anything you can imagine we already know how to 
do.’ Strong words from a knowledgeable deep 
insider and words that support what a number of 
the witnesses stated as well. 


As the reality of this knowledge begins to be 
understood, there will be an outcry among space 
scientists not on the inside for release of these 
technologies to allow all of us to explore space. There 
will be major changes in the way that NASA does 
its business, though predicting these changes is 
difficult 


Not only has space exploration in the public sector 
suffered, but our planet's environment has suffered 
as well. Thus as this knowledge begins to sink in 
there will be an outcry among all concerned citizens 
on this planet for release of these technologies to allow 
all of us to reduce and ultimately eliminate global 
warming and environmental pollution that so 
threatens our way of life. These technologies will not. 
only affect space travel technologies, but will also 
have а profound effect on transportation and energy 
production on the earth's surface. 


In conclusion, we might consider the observation 
mado by Halton Arp [24]: "We aro certainly not at the 
end of science. Most probably we are just at the 
beginning!" 
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Congress "The Time Machine" 
Faraday Labs Ltd invites to participate in scientific congress devoted to experiments on changing of spaco- 
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Please send this pre-registration form by post: РО. Box 37, St. Petersburg, Russia 193024 


‘mail: congress@faraday.ru 


PRE-REGISTRATION FORM for participation in the congress “The Time Machine” 
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Title/ Function: a 
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Address: 5 
Postcode: a 
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Country: 
Tel. 


Date 


would like to submit an oral presentation (report). 
(Please, enclose one-page abstract) 


intend to participate as a guest 
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“SEARL EFFECT” for ENERG 


PROPULSION SYSTE 


Review trom web айе Брент sire com 
Email address: admin @slare com 


‘The “Searl Effect”, discovered by J.JR. Searl, is a 
method of extracting energy. Some current 
expressions for the source of this energy being The 
Space Fabric, Quantum Space Field, and Zero Point 
Energy. 


SISRC Ltd has been formed to develop and license 
Searl Effect Technology (SET) on a global basis. 


THE COMPANY 


SISRC Ltd is the company formed to administer the 
implementation of the Searl Effect Technology, (SET) 
invented by J. R. R. Searl. SISRC Ltd designs, 
develops and implements Searl Effect Technology as 
itis initiated in various applications and territories. 
SISRC Ltd is the administrative hub of the group and 
will continue to be based in the UK. SISRC Ltd will 
grant production and marketing licenses for Searl 
Effect Technology applications to different companies 
їп specific territories. Currently proposed related 
companies include: 


* SISRC -Germany, SISRC -Iberia, SISRC - Sweden, 
SISRC - Australia, SISRC New Zealand. 

* SISRC -AV (Audio Visual) provides computer 
graphics presentations of tho SET. 


BACKGROUND 


‘The Searl Effect Generator (SEG) technology, as 
applied to the commercial market, had been 
previously developed to the point where a few 
prototype SEG generators were made, and used for 
electricity generation and motion. Commercial 
interest at that time focused on the SEG's transport. 
potential and, under commercial pressure to deliver 
a fully functioning system, the original generators 
were used and lost in a series of vehicular propulsion 
experiments and demonstrations. Funding was 
insufficient to continue with the manufacture of the 
required larger-scale pressurized cabin machines - 
resulting in the termination of the project at that time. 


Although all the operating principles, precise 
proportions and weights of the required materials 
аге known for three of the four required operating 
materials, tho precise data of the original magnetic 
layer is uncertain. The objective of the current R&D 
programme is to re-establish the original magnetic 
layer using modern and more efficient materials. 


Originally, the layered materials were constructed 
and magnetized by the now-defunct Midlands 
Electricity Board under the direction of John Sear 
(see colored photo of the experimental craft 
construction on the cover page). 


Modern magnetic materials have advanced 
considerably, and old ones discontinued, so a series 
of tests need to be conducted to establish the 
optimum materials and processes. These tests need 
to comply with the working criteria required and 
must lead to a cost-effective manufacturing process. 


Figi 


In recent times SISRC has been re-establishing the 
original research. Due to the very limited funding that. 
has been available, only a partially functioning 
demonstration prototype of the SEG principles has 
been possible. This prototype consists of the 
innermost of the three composite rings required and 
several rollers. 


We would like to hear from anyone who worked on 
or was involved with Searl Technology prior to 1983. 
Also anyone who has any old technical data, 
photographs or films relating to the technology. Such 
information could greatly assist this technology to 
reach the marketplace for the benefit ofall and would 
be dealt with in the strictest of confidence. 


TECHNICAL DESCRIPTION 


Physically the Searl Effect Generator (SEG) consists 
of three concentric rings each made of a composite 
of four different materials which are also 
concentrically attached to each other. The three rings 
are fixed to a base. Surrounding each of the rings, and 
free to rotate around them, aro rollers - typically 10 on. 
the first ring, 25 on the next and 35 on the outer ring. 
Surrounding the rollers on the outer ring are coils 
which are connected in various configurations to 
supply either AC or DC current ata variety of voltages. 
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Multiple magnetic poles are imprinted on the rings and 
rollers to form frictionless magnetic bearings. These 
also arrange the static charge into opposing charge 
clusters which cause the rollers to rotate around the 
circumference of the ring (as shown in Fig. 2). 


Some expressions currently in use to describe the 
source of the energy for the SEG are The Space Fabric, 
Quantum Energy field of Space or Zero Point Energy. 
‘This is an unlimited and constant source of energy 
which can be made to flow when the correctly 
proportioned masses concerned are stimulated by the 
correct frequencies creating an ‘open system’. 


‘The idea of utilising this source of energy is currently 
the subject of various devices and experiments such 
as the ‘Lamb shift’, ‘Casimir Effect’ and the work of 
the Russian Nobel Prize winner Ilya Prigogine. 
However these devices and experiments tend to 
only prove the existence of the energy and not a 
method to create a coherent, ordered flow to 
produce useful power. 


Fig. 2 


15 кул Sen Effect Generator (SEG) 


In contrast, John Searl has discovered that, in order 
to create a steady and stable flow, all the masses of 
the device (and the stimulating frequencies) must 
conform to precise values determined mathematically 
by the ‘Law of the Squares’. A machine constructed 
to these principles produces a stable and useful power 
output. 


DEFINITION OF A SURFACE OPERATING 
S.E.G. (J. Беат) 15.09.00 


A Linear motor operating on a magnetic bearing with 
the characteristics of an auto-transformer. The S.E.G. 

is defined as a device, which is constructed fom 
2,124 component parts, which make up 3 plates and 
66 roller sets (see figures on the cover page). 12 of 
the 2,124 components create the 3 plates, which act 


as reaction components. 2,112 components are 
employed to create 66 roller sets, which act as active 
components, Each roller set consists of 8 segments 
constructed from 32 components. Each segment 
cannot be less than 34 grams in weight, as the law 
ofthe squares defines that value as the lowest value 
suitable for the reasonable generation of electricity. 
‘Therefore the smallest roller set must weigh 272 grams, 
making a grand total of 2,244 grams per roller set for 
the smallest surface bound SEG. 


Tolerance should be about 0.05 gram per roller set. 
The larger the error the greater is the loss of power 
‘within the unit. Therefore the total tolerance for the 
smallest SEG roller set must not be greater than 3.30 
grams - above this factor the SEG will not function. 
For the best results, the tolerance across the total 
66 roller sets should not exceed 0.05 grams! 


Fia 


The S.E.G. is а step up rotary transformer. In fact it's 
а ‘three rotary transformers’ operational system, 
‘within a unit. The inner transformer output is fed in 
to the input of the second plate which increases the 
output of the second unit, which output feeds as an 
input to the final unit, thereby increasing its 
finaloutput to a very high voltage. Therefore the 
SEG. is just a prime mover for the production of 
clean electrical energy. The output windings must 
be designed to step down this output to 240 volts at 
15KWt's. 


During 1968 it being upon this issue, as development 
progress both here and in the USA, new findings are 
being created, and updates will be added to this page, 
as they are certified. When the SEG rollers are brought 
into close proximity to the SEG Ring, the Sear! Effect 
resonant magnetic field causes negative ions and 
electrons to be drawn into and accelerated through 
the machine. This process is assisted by the highly 
electron-attracting rare earth metal Neodymium. 


‘The unique mechanical and material arrangement of 
the SEG pulses the neodymium to continually release 
and replace the surplus electrons to provide electrical 
ог mechanical power, or both. 
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Accelerator 
Emitter 


Fig 
DEVELOPMENT 


Prior to the production of complete 15KWt Sear! Effect 
Generators (SEGs), a minimum of two demonstration. 
Ring & Roller prototypes are to be produced. 


‘The "Ring" is typical ofthe innermost of the three rings 
required to make a complete SEG. The 69-roller sets in a 
complete three ring SEG are identical. Six roller sets will 
be made for the prototype inner rings so that the Sear] 
Effect can be demonstrated 


‘The production of a self-running Ring & Roller prototype 
will establish the precise sequence and parameters of 
electrical, magnetising and material processes required 


for the SEG and will demonstrate electrical power 
generation. An operating single inner ring with 1-8 
rollers will also determine if a particular material will 
function correctly and at what level of power output. 


Fig.5 


‘The five phases of the development programme that 
commenced in October 1999 have been completed and 
the rollers successfully magnetised with 'Searl Effect 
magnetic fields. A sixth phase is now required to apply 
the technology developed in Phase five to the "Ring". 
This sixth Phase resulting in a demonstration Ring & 
Roller prototype has duration of 6 months. 


Scientific Breakthrough 
Liberates Energy Users from 
Fossil Fuel Dependence 


Story originally published by Diana Echeverria, USA. 


‘Technology breakthrough harnesses energy from. 
the molecular structure of water 


BOISE, ID - Dec. 5, 2002 - Genesis World Energy, a 
privately funded consortium created by a group of 
military and space program research and development. 
specialists, today unveiled a scientific breakthrough. 
that allows consumers to easily access the energy 
contained within the hydrogen and oxygen molecular 
structure of ordinary water. This scientific breakthrough 
provides a limitless, low cost and environmentally clean 
source of energy that can be implemented with minimal 
cost and effort. The viability of using water as an energy 
source, previously a theoretical concept, is now a 
reality. "Water has always been tho source of life on 


iet, now it will also transform the way we create 

said Charles Shaw, corporate counsel and 
spokesperson for Genesis World Energy. "The 
implications for worldwide energy generation and 
consumption are nothing less than staggering.” 


‘The Edison Device 


‘The first application of this technology is represented 
inthe "Edison Device", a self-contained, self-sustaining 
energy generation unit. Roughly the size of an outdoor 
air conditioning system, the power source can be 
quickly and easily installed in any home or business to 
provide virtually unlimited energy from any available 
water source, The Edison Device utilizes the existing 
electrical wiring and natural gas plumbing in a home 
or business to replace the energy provided by utility 
companies. The home version of the Edison Device 
produces approximately 30 kWtt of combined gas and 
electrical energy per day. By comparison, the typical 
home uses between five to six kilowatts per day. 
‘The commercial model is capable of producing 
100 kilowatts of energy per day. The energy generation 
portion of the devices has no moving parts. In fact, the 
only “mechanical” aspects of the equipment are small 
circulation pumps and micro-valves, making the Edison. 
Device both silent and virtually maintenance-free. A 
minimum amount of water is used over an estimated 
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20+ yoars of service Ше. 


Discovery by a Group of Scientists Headed by Valerian Sobolev 


Some time ago mass media announced that a 
sensational discovery was made by a group of Russian. 
scientists headed by Valerian Sobolev. This discovery 
aroused ambiguous attitude of physic community. We 
have written about this fundamental and, to a certain 
extent, revolution discovery. Let us revise the fact that 
Sobolev claimed 7 scientific discoveries which were 
made, Le. the process of depletion (a special 
electrochemical process), magnetic discharge, a new 
energy source, a method of low temperature plasma 
generation and superconductor. A laboratory system 
of the experimentally disclosed process as well as its 
industrial prototype is easy to be realized in practice 
for creation of new energy sources and wide-ranging 
production of ultrastrong materials. In many cases 
these materials can replace existing constructional 
materials, 


‘The materials produced as a result of the process are 
multielement chemical compounds which are new 
states of matter. This new state of matter has a time- 
changing magnetic field that can be EMF source in a 
coil of a generator. Ordered structures of matters which 
aro in the new modified state are nothing but a magnet 
charge. Materials containing the magnet charge and 
representing a continuous matters are new energy 
sources. Due to the new state matters become able to 
produce electric power as well as to generate low 
temperature plasma. It is easy to be realized in the 
process of common technological procedures. That 
promises designing of propulsors for “unsupported” 
transportation systems in near future. 


Basing on realization of the disclosed process and using 
new materials the group of Russian Scientists headed 
by Sobolev together with American businessmen has 
created superfine and flexible glass for packing. The 
glass was called as “strong glass". It seems to 
demonstrate higher pressure stability than steel. 
A method of production of these materials was patented 
in 1999. In the patent the scientists of Valerian Sobolev's 
Group are represented as authors of this new method, 
land the owner of the patent is Dynelec Corp (Columbus, 
Ohio, USA). You can read about the patent at the Web: 
site of http://patft.uspto.gov/netabtml/srchnum htm 
(patent 5,964,913, October 12, 1998). 


Sobolov's group has appeal to the Russian government 
for sponsorship; however only foreign investors have 
provided funds for now energy sources developing. 
According to Russian Information Agency "News", 
Sobolov's group has signed a $168 million contract with 
опе of Canadian companies for developing industrial 
production of energy sources. Manufacturing of such 
energy sources can change energy supply system all 
over the world. According to the contract tho Canadian 
company is going to finance building of at least two 
plants. One of the plants is going to be built in Russia, 
and the other one is planning to be established in 
Canada. Each plant is supposed to produce 70 thousand 
of the self-running energy sources a year. Power output 
ofthe sources will come to 3-10 KWt. In other words, in 
the nearest future every person will be able to buy such 
an energy source and to apply it in household. 


Single-Wire Electric Power System 
(see photo on the cover page) 
Experimental Results of Russian Scientists 


Scientists of the All Russia scientific research institute 
of electrification of agriculture (VIESH) academician 
DS. Stebkov, engineer S.V. Avramonko, dr., A-I. Nekrasov, 
post-graduate student O.A. Roshchin developed a new 
method and the equipment for transmission of electric 
energy on a single-wire line using resonant idle 
operation mode and reactive capacitive currents for 
transmission of active electric power. Tesla 
transformers and frequency converter were used at the 
experiments. 


First there was created the experimental sample of 
single-wire electric power system (SWEPS) with 10 kW 
electric capacity and 3000 V voltage. As a result, 
obtained SWEPS electric parameters a hundred times 
exceeded parameters of a usual two-wire or three-wire 
alternative and direct current line. 


In the end of 2002 there was made an attempt to 
increase transmitted capacity by using of more 
powerful condensers, which were installed in resonant 
circuit. There was developed the electric technique of 


20kW single-wire electric power system (SWEPS) with 
two Tesla transformers. As a result parameters of alow- 
voltage winding of the step-down transformer were 
changed. They exceeded parameters of a usual two- 
phase or three-phase ac line or dc lino in two hundred 
times. At room temperature effective specific 
transmitted electric power was 4 MW/mm*and specific 
current density was 600 A/mm’. These parameters 
could be achieved for existing methods of electric 
energy only at use of special materials in a mode of 
low temperature superconductivity. The measurements 
which were made at wire with diameter of 1mm, 
100 microns and 80 microns, demonstrated that 
parameters did not depend on diameter of a wire. There 
was also experimentally confirmed the property of a 
single-wire line to transfer active power without 
essential losses on line resistance. Irradiation losses 
at low frequency 3,4 kHz were small. In single-wire 
power system the 80 microns wire plays a role of 
directing system for an electromagnetic energy flow, 
‘which runs from the generator to the load. 
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Чые" ўе 


Wo present update information on the experiments with Lifters or asymmetrical capacitors, which use High Voltage 
to produce a thrust. By Jean-Louis Naudin it was demonstrated with "Maximus" experiment, that a Lifter can 
bo scaled up and also that such a device is able to lift up to 60 g of payload (total weight: 194 9). According to 
Naudin, it is now possible to build a craft which will use the Biefeld-Brown effect to Пу silently and without 
moving parts only powered by electrical energy. It was also declared that on January 8th, 2003, there was 
successfully done two historical fights with a mouse as a test pilot of the Lifter "Maximus" (propellantless 
electrokinetic craft). Below there is an analysis of electrogravitation experiments made by Jean-Louis Naudin and 
Tim Ventura. (Seo color photos on the cover page). 


Review of Electrogravitation Experiments made 
by Jean-Louis Naudin and Tim Ventura 


Tim Ventura. 


тиз Ventura Website: http://www amerieanantigravity com. 
Email: Ventura бна це telecomsys.com, tventuraBDatbi com 


There is a spreadsheet containing a jpeg-snapshot of data that I have assembled based upon Jean-Louis Naudin's 
published results (JLN Labs Website: http://jnaudin free & and http://wwwjlnlabs опо) In the graphs that I've created, 
it seems to indicate that current plays more of a role in propulsion than voltage does — i.e.: for a given amount of power 
in watts, raising the current and decreasing the voltage seems to create a higher level of thrust. 


In light of this, I have been increasing the thrust of my own Lifters by creating an electrical-bypass of the “load- 
resistor” on my power-supply's high-voltage output. This has an interesting result: 


Tuse a current-drivon power-supply, which means that if no load is connected to it the voltage will build up on the 
high-voltage output until arcing occurs. In my case the voltage will build up to around 65kV, at which point the power- 
supply will automatically shut down. Conversely, Га very light load (such as a short circuit) occurs, the opposite effect 
happens and the power-supply will deliver much higher current at a much lower voltage until the supply is overdrawn 
and once again shuts down. 


Normally the output load-resistor constrains the current, and in doing so it maintains the voltage on the high- 
voltage output at the nominal БОКУ output level. However, bypassing the output load-resistor allows the power- 
supply to deliver voltage and current that are based almost entirely on the type of load connected to it. 


When I connect а normal Lifter to the bypassed power-supply, the voltage will build across the air-gap until 
ions begin to flow in a conduction-current across the air-gap. Although this begins to happen at approximately 
15KV, it seems to have some type of "peak efficiency’ at approximately 22.5 kV. The amount of current climbs to 
approximately 11mA at this voltage. 


This method of experimental setup seems to allow the Lifter to “find its own sweet-spot" for operation, instead 
of using the output-resistor to “force” a specific voltage on it for operation. This appears to maximize the thrust. 
output during operation. 


Lifter Efficiency Spreadsheet 


Description Lit | Length | Eificiency] Lifter | Voltage | Corona [Current | Power 
capacity | (сш) | (g/m) | Weight | (klovolts)) Air-Gap | (mA) | (watts) 
(grams) (grams) (centimeters) 
Lifter 1 33 60 55 23 419 3 057 | 239 
Lifter2 96 180 53 66 3.35 3 142 | 485 
Lifter 3 20 380 56 16 275 3 253 | 885 
Lifterd 38 720 5 32 dà 3 201 | 1328 
3StageLitor3| 54 1080 5 24 30 a5 806 | 240 
Coliseum Lifter | 90 2160 | 446 50 31768 45 806 [25415 
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Abstract 


‘The article proves importance and prospects of 
development of combustion technologies. In particular 
there is considered application of a new electric fire 
technology for environmentally appropriate combustion 
of any matters and gases. The technology uses electric 
fields as combustion catalyst. There is observed 
application of technology in heat-and-power 
engineering, transport heat engines, disposal units etc. 
[1,2]. It is demonstrated that the new technology allows 
intensify combustion processes and increase their 
controllability (ie. the control of temperature, gases 
pressure, gradient of heat conductivity, and so on). There 
is made a conclusion about availability ofthe technology 
to solvo critical energetic and ecological problems ofthe 
civilization. 


We hope that this article will excite interest of a wide 
circle of readers, i.e. of professionals in the area of 
combustion and heat technologies, physicists, 
ecologists, and those people who are interested in new 
scientific ideas. 


Global Ecological Problems are the Problems 
of Ineffective Combustion of Hydrocarbon Fuel 


‘The ecological problems become more and more serious 
and threaten to grow into world ecological catastrophe. 
The main cause of the atmosphere pollution in 
megapolises is imperfection of combustion 
technologies (of heat-and-power engineering, heat 
machines, transport engines, waste combustion... It 
has been proved that their share of pollution of the 
planet atmosphere comes to 70-80%. The combustion 
technologies mean any technologies of combustion of 
fuel, matters and gases. The combustion technologies 
aro the most popular technologies in the world. The 
modern civilization without the combustion 
technologies is impossible. There aro many industries, 
which apply these technologies, such ав heat-and- 
power engineering, transport, metallurgy, food 
industry, oil-and-gas refining industry, chemical 
industry, waste combustion neutralization, 


‘Therefore the global ecological problems will not be 
solved until the mankind develops the combustion 
technologies. The article describes and discloses the 
essence of the new technology of ecologically 
appropriate and effective combustion of fuel and 
‘wastes of any type. 


Why is it difficult for ecologists to 
conserve nature? 


Modern methods and technology used for solving of 
the ecological problems consist in analysis of extent 
and sources of the environment pollution (ecological 
monitoring), and, moreover, in refinement of 
atmosphere, water and soil, which are used in 
different technologies or have been polluted due to 
the imperfection of the technologies (itis refinement 
from such toxic components as drinking and run-off 
‘water, exhaust and waste gases etc) 


Unfortunately, methods of measuring of the huge 
spectrum of toxic matters, which are thrown into the 
atmosphere at matters combustion, as well as the 
methods of their utilization are impartially difficult, 
expensive and imperfect. Even using of an ideal 
technics for measuring of the atmosphere pollution is 
not effective since it is a struggle with consequences 
ofthe combustion and other technologies imperfection 
but not with causes of the atmosphere pollution. 


Ecological and energetic effectiveness of the 
known combustion technologies 


It is known that real effectiveness of transformation of 
chemical energy of fuel in the combustion process is 
low. For example, in heat engines it comes to 25%, 
effectiveness of transformation of heat energy into 
electric energy in thermoelectric power stations does 
not exceed 40%. If energy consumptions of mining 
processing and delivery of the fuel to consumers are 
taken into account then the summary efficiency of the 
existent combustion technologies (of heat machines 
and devices) comes to no more than 10.— 15%! It means 
that more than the half of chemical energy of the fuel is 
transformed into heat and different toxic matters and 
waste gases, which pollute the planet atmosphere. 
‘They cause acid precipitation, a global “greenhouse” 
effect, which threaten to cause the climate warming, 
the world flood, and final poisoning ofthe living nature, 
‘Thus the share of imperfect power engineering in the 
nature pollution comes to 70 — 80%! How is it possible 
to cleanse the planet atmosphere, especially the 
environment of world megapolises, in the situation 
when the amount of toxic matters produced by 
transport and industries is comparable with the amount 
of rest puro air? 


Until the mankind learns burn matters and gases by 
effective and ecologically appropriate way the planet 
atmosphere will remain polluted and in near future it 
can become uninhabitable. Thus we will not solve the 
ecological problems until we gain the understanding 
of the combustion processes and processes of 
combustion transformation of matter chemical energy 
into heat energy, and then into other useful types of 
energy (ie. electric energy, mechanical energy, light 
energy). 
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Physical Essence and Problem of Classical 
Combustion of Matters 


Combustion is one of the most difficult phenomena, 
Which are known by the humankind. From the scientific 
‘point this phenomenon is a chain reaction of sequential 
fragmentation of fuel particles into smaller charged 
radicals; it is physical chemical processes of 
transformation of chemical energy of intermolecular 
connections as well as combustion also includes 
physical processes of transformation of energy into heat 
апа light on molecular and atomic levels, Many other 
processes, which proceed simultaneously, are involved. 


From school years we know that combustion is a 
process of interaction of fuel with an oxidant that is 
accompanied by heat and light energy generation. In 
higher school the words of “as well as by cryptic energy 
of chemical connection of waste gases" aro added to 
the school definition. The combustion processes are 
studied and improved by scientists and experts of 
different areas (chemists, physicists, heat-and-power 
engineering specialists, thermalphysicists ete). There 
are known fundamental investigations of combustion 
chain reactions made by such Russian scientists as 
NN. Semenov, Ya.B. Zeldovich and their followers. 


‘Until now intensiveness of fuel combustion is increased 
by air blowing into the combustion zone that increases 
the amount of waste toxic gases thrown into the 
atmosphere. Let us arouse several questions, which 
seem naive at first sight. Why is an oxidant (air or 
oxygen) needed for matter combustion? Is it possible 
to do it without any oxidant? How does the 
combustion process begin and proceed? There are a 
lot of vague questions in physics of combustion. For 
example, how can the temperature and the 
intensiveness of the combustion be regulated? Can the 
heat conductivity of the flame be controlled? How can 
heat motion of particles be regulated in the flame and 
in the waste gases, and what can it cause? There 15 
another problem of combustion. It is the very 
hydrocarbon fuels, which are applied at modern heat 
processes. The great Russian scientist, D.1. Mendeleev 
stated that to use ой is the same thing as to stoke a 
stove with banknotes. 


Since the hydrocarbon fuels are complicated chemical 
matters and the combustion processes are imperfect 
then in the process of their combustion a great amount. 
of different by-product matters and toxic gases are 
produced. They waste unused self-energy of fuel into 
the atmosphere and pollute our planet. 


Physical essence of the new electric 
‘combustion technology 


How is it possible to burn the hydrocarbon fuel by 
environmentally appropriate way? How can this 
environmentally appropriate technology be realized in 


practice? A brief answer is following: it is necessary 
to make such conditions of combustion of organic 
fuel, and to introduce such а combustion catalyst that 
tho energy of intermolecular and intramolecular 
connections of the organic fuel becomes absolutely 
free. At that the chemical energy can be transformed 
into energy of electromagnetic radiation, for 
example, into light energy and heat energy without 
generation of by-product polluting matters and gases. 
Then a working body (for example, water) is 
effectively heated by this directed concentrated 
electromagnetic radiation. In this process effects of 
electromagnetic waves reflection and concentration 
аге used, or the electromagnetic radiation is directly 
transformed into electric energy. In this case there is 
а now opportunity to regulate flame temperature and 
to extremely decrease quantity of the oxidant, i.e. to 
create organics combustion with minimal quantity of 
waste gases. 


Is it principally possible to burn organic matters and 
gases without the atmosphere pollution using electric 
field as a catalyst? It is possible if parameters of this 
field are correctly chosen. More precisely it is possible 
ifhuge Coulomb forces of the electric feld are correctly 
regulated by interaction of electrically charged particles 
ofthe fuel and the oxidant with force lines of the electric 
field 


One variant of an experimental device is represented 
in Fig. 1 


Devices for approbation of the new electric 


‘combustion technology 


Fig.1a 
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Fig.1b 


Photo of the experimental system. 


A structure chart of the experimental device, which 
was designed to investigate the new electric 
combustion technology, is demonstrated in Fig. 1a. The 
device contains a body (1) equipped with flat 
electrodes, which are insulated from the body (2), 
(they can be placed in either horizontal flat or vertical 
flat). The electrodes (2) are located on opposite inner 
walls of a combustion chamber (3). The device is 
equipped with a mixer (4) with a device for supplying 
ofblended fuel to the zone of combustion. At the same 
time the device (5) is used for electrical combustion 
of the blend. The described device is equipped with 
an air track (6), which contains an oxidant activator 
(7) joined with a regulator (8) by a control circuit and 
‘with the mixer (4) by an air pipe (9). The regulator (8) 
serves for regulation of the oxidant activation extent. 
At the end of the air pipe it is possible to place a vortex 
device (it is not shown in the figure). Also the device 
is equipped with a fuel track (10) containing a fuel 
activator (11) and a regulator (12) of the activator and 
consumption of fuel, The block (11) is joined with the 
mixer (4) by a fuel pipe. The device is equipped with 
ав electric combustion activator (14) containing a 
high-voltage transformer (15) of intensity and 
frequency joined to its regulator (16) by a control 
circuit. An electric outlet of the block (15) is joined to 
опе of the electrodes (2), and the second outlet is 
safely electrically grounded by a grounding mat (17) 
‘The high-voltage wire of the outlet of the block (15) is 
connected with the electrode (2) through a bushing 
insulator (itis not demonstrated in Fig. 1a). The device 
is equipped with a gas toxicity caleulator (18) joined 
to the inlet of a mode optimizer (19), which is a control 
system for interacted regulating of all the parameters 
of combustion. For that the outlet of the mode 
optimizer (19) is joined to the inlets of control of the 
regulators (8), (12), (18). 


‘The device operates in the following way. At first an 
activated oxidant of O1 is applied through the air track 
(6), activator (7) and air pipe (9) to the mixer (4). Then 
ап activated fuel ofF1 is applied through the fuel track (10) 


and the activator (11) to the same mixer (4). A 
blended fuel is prepared in the mixer (4) and then is 
atomized and combusted by a sparkle of the block 
(5). In the combustion chamber (3) flame and waste 
gases are processed by strong alternating electric 
field, which is generated by the block (14) in a gap 
between the electrodes (2). In the process of 
combustion waste gases toxicity is measured by the 
special toxicity sensor (18). Depending on current 
toxicity the parameters of flame combustion are 
regulated by the mode optimizer (19). More precisely 
the oxidant consumption and the extent of its 
activation are changed by the regulator (6), the fuel 
consumption and the extent of its activation are 
changed by the regulator (12), the intensity and 
frequency of the alternating electric field generated 
by tho block (14) in the combustion chamber (3) is 
changed by the regulator (16). Let us note that the 
electric field in the combustion chamber (3), viz in the 
gap between the electrodes (2), catalytically 
influences on both the flame and the waste gases. 
‘The essence of the process lies in the fact that the 
processes of fragmentation and oxidation of fuel 
radicals and of toxic oxide molecules are accelerated, 
Intensiveness of combustion and of toxic gases 
refinement increases as well as the intensity of this 
field and its frequency do. As a result of the 
interconnected regulation of all the listed parameters 
fuel of any kind can be fully, intensively, “cleanly” 
combusted, 


In Fig.1b there is a photo of the operating experimental 
device designed to investigate the processes of 
influence of electric field on the process of matters 
combustion and of cleaning of waste gases. The photo 
represents following things. 


1. In the left side there is a furnace with a high- 
voltage electrode in a higher part of its body. 

2. In the centre there is a vertical column of the. 
electric combustion cleaning (after-burning) of 
toxic gases in the electric field; on the top of the. 
column a high-voltage electrode can be seen. Gas 
pipes designed for toxic gases supply-withdrawal 
are connected with the column and located to the. 
right and to the left from it. 

3. A regulable blower is represented in tho upper 
right side of the picture. It is designed for toxic 
Gases withdrawal and connected with the gas pipe 
by the column, 

4. At the foot of the picture there is a regulable 
high-voltage tension source (the electric field 
source), which is connected with the furnace and. 
the column of toxic gases cleaning by high-voltage 
wires. 


It is experimentally proved that combination of two 
stages of the combustion activation (Le. in the furnace 
and the column) ensures ideal cleaning of toxic gases 
at combustion of any toxic matters. 
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Some Results of Experiments 


Our experiments and investigations of many-sided 
Influence of electric and high-voltage electromagnetic 
fields on the combustion process have proved that such 
practically ideal condition of fuel and matters 
combustion is possible to be realized in practice [1]. 


Low.powered static and alternating electric fields (Le. 
tho fields of constant sign and of variable sign) of more 
than 1kV/cm intensity were used as combustion 
catalysts as well as high-frequency electromagnetic 
fields of low power with some frequency of oscillations 
of molecules in the flame (flame power is 0.1 - 1% of 
heat power of the flame of the combusted organic 
fuel). 


Poculiaritios of Oxidants Application in the 
New Technology 


It is known from the thermodynamics and combustion 
theory that optimal ratio ofthe oxidant mass, for example 
air, and the fuel is approximately 1:16 in an average 
combustion process. In our experiments with the electro- 
field catalyst the ecologically appropriate combustion 
ofthe hydrocarbon fuel (mazut, straw oil) was achieved 
at oxidant deficiency (for example, atthe ratio of oxidant 
‘mass and the fuel of 1:1). For exports it means that there 
is a real possibility for 10 — 15 times decrease of amount. 
of waste gases of any heat machines and to while their 
former power is the same. As the experiments 
demonstrate carbon and hydrocarbon are absolutely 
removed from the waste gases. In the experiments 
oxides of hydrogen and nitrogen were 4 — 8 times 
decreased and flame existence was 5 — 10 times 
increased, 


‘The issues of the experiments prove the hypothesis 
about possibilty of effective environmentally appropriate 
combustion as a process of direct transformation of 
chemical energy of organic fuel into electromagnetic 
radiation energy of the flame (including heat and optic. 
diapasons). The transformation is accompanied by 
removal of polluting toxic components from the waste 
gases that occurs due to many times intensification of 
the combustion process under action of electromagnetic. 
catalysts. 


Operations of regulable activation of fuel oxidants 
(simultaneous or separate), which are introduced into. 
the combustion technology, ensure additional improving 
ofthe combustion process. Especially it occurs at heavy 
ой fuel combustion and water-fuel emulsion combustion 
that was experimentally tested by us. The process 
becomes especially effective if the flame of the 
combusted activated blended fuel is additionally 
processed by alternating electric field. Due to 
introduction of the operation of all the combustion 
Parameters regulation (of consumption of fuel, oxidant, 
of their activation extent, and of their combustion 


intensiveness extent), according to the information of 
the waste gases toxicity, it is possible to achieve 
effective combustion of fuel and waste products of 
practically all kinds. 


Ош experiments demonstrate that combination of the 
very flame procession with procession of the waste 
gases and air (Le. an oxidant) by electric field is very 
effective for the waste gases cleaning. The essence of 
this additional cleaning of the waste gases lies in 
fragmentation of carbon particles and exhaust opacity 
by electric forces of an alternating field as well as in 
after-oxidation of some toxic oxides in the medium of an 
ozonized oxidant. Energy consumption for activation of 
the flame combustion by strong electric fields is small 
and does not exceed 1-3% of heat energy of the fame. 
Advantage of this invention is universality of the 
application for combustion of any inflammables. It is 
possible due to widening of the diapason of the electric 
field parameters regulation (of intensity and frequency), 
especially in the mode of heir interconnected regulation. 


The essence of catalytic action of tho alternating electric 
field on the flame combustion process consists in 
effective breaking of dipole radicals of fuel by an 
activated (dipole) oxidant. Moreover, the essence lies in 
better mixing of layers of combusting flame with the 
oxidant that occurs due to removal of a doubled electric 
layer from the limit line of the flame. Thus this technical 
solution allows achieve new positive effects due to its 
significant peculiarities, Le. extending of application area 
of the known electric combustion method over the 
combustion process of any inflammables as well as it 
allows significantly increase controllability of the flame 
combustion process, 


Lotus note that in the experiments on the combustion 
of organic fuel in strong electric fields the regulation 
of the flame temperature and of its existence was 
achieved at unchanged consumption of fuel and of 
oxidant. That was achieved by changing of the 
parameters of the combustion electric-field catalyst 
(intensity and frequency) of a longitudinal electric 
(electromagnetic) field. Rotation and stabilization of 
the flame was achieved by a rotating transversal 
electric field. Changing of the flame height was 
realized by the longitudinal electric field. 


‘The investigation, which has been performed by us, 
proves that directly acting on the flame the very 
electric field which directly influences on the flame 
and emission of electrons flow (ideal type of oxidation) 
into the flame can most effectively intensify the 
combustion process and make it harmless for the 
humankind and for the environment! 


It has already been experimentally proved that 
energy consumption required for generation and 
regulation of this electric field and of the electrons 
flow for intensification and environmental 
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appropriateness of the combustion is quite small 
relatively the combustion energy and comes to 
fractions of a percent of the flame energy. Thus our 
experiments prove that the best “oxidants” and 
combustion catalysts are not superfluous air but the 
electron and the electric field! 


Regulation of Heat Conductance of the Flame 
and the Heat Flow 


Аз our experiments have demonstrated, the electric 
field can act as an effective combustion catalyst as 
well as а regulator of its intensiveness; moreover, it 
can control even a vector of heat conductance. It is 
proved by the experiments that the parameters of this 
field can be regulated as well as temperature of the 
flame and gradient of the flame heat conductance. 
Interesting experimental results were obtained 
measuring full heat of combustion of the same 
quantity of fuel at the usual method of fuel combustion 
and at the method, which uses combustion electric 
catalysts, even in the cage of oxidant deficiency. In 
the last case the energy of fuel combustion almost 
15 times increases that can be explained by fuller 
transformation of fuel chemical energy into 
electromagnetic radiation. At the usual combustion 
methods the chemical energy of the organic fuel was 
not completely used and remained as a cryptic 
summary chemical energy of intermolecular 
connections of many toxic waste gases, which were 
exhausted into the atmosphere by heat devices. 
Basing on the performed experiments it may be 
supposed that, evidently, specific heats of matters are 
20-50% higher at this method than at their usual 
combustion method. The essence of the new electric 
combustion technologies consists in this new physics 
of combustion. 


‘The author has already got patents for invention of 
Russian Federation [3 - 12] for the methods of 
regulation and intensification of matters combustion 
processes. 


Some peculiarities of atomization, 
inflammation and combustion of organic fuel 
in electric fields 


We have not discussed all the potential capabilities 
and advantages of the new electric combustion 
technology for different areas of technics. Let us 
demonstrate them in more details. 


One of characters of the new electric combustion 
technology is effects of oxidant ozonization, of 
electrostatic atomization and electrostatic injection 
of electrically charged particles of fuel and the 
oxidant that is followed by generation of the finest 
aerofuel opacity on a molecular level in a 
combustion chamber. Naturally, such fine atomization 
of the fuel causes its easier evaporation, inflammation 


and combustion especially in the medium of the 
ozonized oxidant, The mechanism of fuel electrostatic 
fragmentation is physically explained by Coulomb 
interaction of repulsion from each other of 
electrically likely charged fuel drops (particles) that 
is accompanied by their progressing fragmentation 
and corresponding decrease of their mass and electric 
charge. As the experiments have shown the extent of 
the fuel drops (particles) fragmentation depends on 
initial electric potential of fuel charging and initial size 
of injected fuel drops (particles), which for their part 
depend on configuration and size of а fuel-injection. 
nozzle as well as on pressure occurring in a fuel line of 
the heat machine. 


Generated by dipolar high-voltage potentials 
catalyzing electric field can be introduced into the 
atomization zone or (and) the combustion zone of the 
combustion chamber of an engine. Its Coulomb forces 
accelerate motion of electrically charged particles of 
fuel and oxidant to an opposite electric potential, 
which is connected with, for example, a piston of an 
engine. Thus electric field acts as an electrostatic 
pump that allows decrease pressure in a fuel line as 
‘well as allows practically ideally atomize the fuel and 
mix it with the oxidant. Moreover, it lets simplify and 
improve the systems of injection and inflammation of 
the blended fuel in heat machines and devices, for 
example, in internal combustion engines or in boiler 
plants. Their application can cause additional 
improving of energetic and ecological characters of 
the combustion technologies. According to our 
information, such high-performance fuel-injection 
nozzles have yet been unknown in technics therefore 
they have not been applied in heat machines (injector 
internal combustion engine). 


Is it possible to combust water? 
Water as a fuel! 


More amazing experimental results were obtained at 
40-80% dilution (emulsification) of liquid organic fuel 

for example diesel oil, with habitual water. Summary 
energy as heat and light, which is generated in the 
process of such blend combustion, was not practically 
changed that can be explained by liberation of energy 
of chemical connections of water as well as of fuel. In 
the process of the experiments on combustion of the 
emulsion at first it was transformed into the finest 
water vapor on the molecular level by means of 
capillary electroosmosis and of electrostatic 
atomization. Then dipolar water molecules, which 
had been electrified by field, were fragmented into 
hydrogen and oxygen, and then the hydrogen was 
effectively combusted in the medium of the 
ozonized oxygen. Let us noto that at this mechanism 
of water "evaporation" and of following splitting of 
‘water molecules into hydrogen and oxygen the electric 
field expends energy, and heat of organic fuel 
combustion just accelerates (catalyze) this process. 
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Editor: It is necessary to note that electric field can 
not expend energy. If there are no conduction 
currents then the field source does not decrease 
difference of potentials. Hence it can be concluded 
that effectiveness of such power systems is possible 
to be UNRESTRICTEDLY HIGH. The author writes 
about it below as about an “incomprehensible 
phenomenon’ 


The most amazing and incomprehensible fact is that 
the electric field transforms water into "vapor" and 
breaks the water molecule into hydrogen and 
oxygen practically without any expenditure at 
minimum of energy consumption. Electric power 
of the intensity high-voltage transformer, which is 
necessary for strong field generation, lies in the 
interval from several watts to tens of watts. As the 
experiments have demonstrated electric 
consumption of the high-voltage source practically 
is not changed at correct shunting of the flame by 
the electric field (Le. through an air gap). Current 
consumption practically did not increase depending 
оп mode of fuel atomization and its combustion (of 
flame height, of combustion intensiveness...). 


‘There are only two conditions of effective work of 
static electric field as an electrostatic pump-atomizer 
of fuel and as a catalyst of blended fuel combustion. 
‘The first one is intensity of the field in the zone of 
fuel atomization and in the zone of flame combustion, 
‘The second one is enough emission of electrons into 
the blended fuel flow. In this mode Coulomb forces 
make work of electrostatic pressure generation and 
of electrostatic fragmentation of particles and 
molecules of fuel and water. The forces repulse likely 
charged drops of water. Heat motion of fuel radicals, 
which are combusted and fragmentized in the flame, 
impedes their chemical recompounding into water 
‘molecules in the zone of combustion. Moreover, it 
causes proceeding of a very physical chain reaction 
of hydrogen combustion in the flame. 


‘Therefore additional light and heat energy, which 
is generated in the flame by combustion of hydrogen. 
generated from water molecules that occurs in the 
ozonized oxygen, does not decrease summary 
energy of combustion of blend of fuel with water 
but increases it. 


Thus using of electric and electromagnetic fields as 
the strongest catalysts of combustion of organic fuels 
and any matters clears great prospects of 
combustion technologies improving. Moreover it 
allows create ecologically appropriate heat machines 
and devices and 20-50% increase their effectiveness 
due to fuller transformation of chemical energy of 
inflammables into heat or light energy. 


Ways of radical improvement of heat machines 
or about a new mechanism of transformation 
of heat energy into mechanical energy 
and into kinetic one 


For clear realization of causes of extremely low output 
of modern heat machines that has generally lead the 
civilization to the ecological catastrophe it is necessary 
to understand their common principle of operation as 
well as a cause of heat energy non-effective using in 
them. 


A mechanism of transformation of heat energy, which 
is genorated by fuel combustion, is the samo for all 
known heat machines, It consists in generation and 
transformation of superfluous pressure of a heated 
working body (i.e. gas, vapor etc.) into kinetic energy 
ofa working element of the heat machine (Le. a piston 
of an internal combustion engine, a turbine of an 
aviation engine, a reaction jet flowing out a rocket 
nozzle etc.) in special chambers of the machines. 


It is also known that the higher the temperature of the 
heated working body, for example of a gas, the higher 
initial pressure in the working chamber of a heat 
‘machine. Why output of heat machines is so low? Any 
expert of thermal physics, thermodynamics, and heat 
‘machines can answer that efficiency (output) of heat 
energy transformation into mechanical one is defined 
bby the second law of thermodynamics and is clearly 
illustrated by Camo heat cycle. According to these 
postulates, output of an ideal heat engine does not 
depend on a working matter and on the engine 
construction but is defined by temperatures of the 
working body in the starting point and in the final point. 
of the cycle, Le. by the temperatures of the heater and 
of the refrigerator of the heat machine, Real output of 
the heat machines is limited by heat stability of 
‘materials and by imperfection of engine constructions. 


Nevertheless known thermodynamic processes and 
lows of heat motion of particles and molecules are 
significantly changed in strong electric fields and 
demonstrate new prospects for improving of heat. 
machines. 


А solution of the problem can be briefly formulated as: 
to increase output of heat machines it is necessary to 
use a new mechanism of redistribution of heat energy 
Into energy of directed pressure ofa compressed working 
body (ie. gas, vapor, etc.) on the working element of 
the heat machine. At the minimal pressure it should be 
redistributed on sidewalls of the working chamber. 


Can it be realized in practice? On the face of it the 
technical solution is unrealizable nevertheless it exists. 
Itis possible to redistribute and to regulate heat motion. 
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(pressure) of heated gas inside a closed reservoir and, 
hence, its temperature in a certain direction. To 
achieve this aim it is necessary to introduce static 
electric field into the combustion chamber of a heat 
machine and to orient heat motion of electrically 
charged and dipolar molecules of expanding 
working bodies (i.e. gas, vapor) along force lines of 
the electric field by electric Coulomb forces. 
Something similar occurs, for example, in liquid crystal 
cells of electronic timer, in Kerr cells (electric optic 
effect) at periodical application of electric field to them 
that causes dipolar molecules turn along a field vector 
as well as change of light penetrability of these 
matters. 


There is a difference between this known in 
electrooptics phenomenon and our case. Tho difference 
lios in the fact that polarized gas molecules remain 
movable along force lines of the electric field in contrast 
to liquid crystals, which do not. This fact causes 
redistribution of parameters of heat energy (Le. 
pressure, temperature, and heat penetrability) of 
dipolar molecules of heated gas just along force lines 
of the field. The more the intensity of the field at the 
initial temperature of the working body is the more the 
difference of pressures on the sidewalls ofthe chamber 
and on the working element, for example, on an engine 
piston 


Heat motion of polarized particles of heated gas can 
bo decelerated by combination of three electric fields 
of constant sign in accordance with all three 
coordinate axes; hence it is possible to significantly 
and quickly decrease temperature and pressure of 
the gas. In this case the heat energy of the heated gas 
makes jump transformation into electromagnetic 
radiation, 


Editor: Historically this method, Le. plasma retention by 
electric field, was proposed by Oleg Lavrentiev in 1948. 
Ho had 7-grade education and served as a sergeant in 
Armed Forces in Sakhalin. After he sent Stalin a letter 
containing a phrase, as “I know a secret of hydrogen 
bomb creation” he was invited to Moscow to set his ideas 
ош to academicians. His ideas were not lost nevertheless 
tho scheme of plasma electrostatic retention was not 
applied ("Export" magazine #23, 18 of July of 2001). In 
1950 Sakharov and Tamm proposed a scheme of a toroidal 
magnetic thermonuclear reactor which has been 
developed until now. Why is it so? It is difficult, expansive 
and practically unreal. 


‘Thus introduction of strong electric fields into heat 
machines allows significantly increase effectiveness 
of transformation of heat energy of a working body 
into mechanical and kinetic energy of working 
elements of the machines by means of directed 
regulation of temperature and pressure of heated gas, 


for example, in the starting point and in the final point 
of a working stroke of a piston. In other words it 
allows increase output of the machines. 


APPLICATION AREA OF NEW ELECTRIC 
COMBUSTION TECHNOLOGY 


Practical application of the new combustion 
and thermal technologies 


‘The new technology is universal and applicable in 
practically all spheres of technics. Therefore we 
beliovo that further development and application 
of this new technology of fuel and waste products 
combustion is very important for radical improving 
of all the heat machines and of all thermal 
technologies. As the civilization uses hydrocarbon 
fuel and matters in its Ме circle then just this new 
technology can solve critical ecological and 
energetic problems of the civilization. 


It is impossible to view in details all proposed 
perspective technical solutions based on this 
technology [1-25] within one article. Therefore we 
give only one striking example. 


Environmentally appropriate engine 
for motor transport 


Since the transport, which uses thermal internal 
combustion engine (ICE), is most harmful for the 
environment then let us discuss ways oftheir ecological 
and energy improving. Several years ago the author 
patented "method of intensification of ICE operation" 
[7]. The essence of the invention consists in introduction 
of controllable electric field into combustion chambers 
uring the whole operation period of an engine by 
special monoelectrode spark-plugs (02) 
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1. = combustion chamber; 
2. ~ piston, 2a -heat-resistant surface of the piston 
(one of eloctric-spark discharge) 

3. — admission valve (its canal is not indicated) 

4. — exhaust valve (its canal is not indicated) 

5. — combined mono-electrode spark-plug; Ба - fuel 
nozzle with hollow central electrode and end disk 
electrode 

6. - electric insulator of the spark plug - fuel nozzle 
7.- fuel pump (for example, an electrostatic one) 

В. high-voltage regulable transformer (electric field 
source) 

9. — force block of tension high-voltage transformer 
(=12V/25kV) 

10.— system of regulation of electric field source (9) 
11. — board current network =12V (SB is a storage 
battery of an automobile). 


This structure chart briefly demonstrates basic 
components of a new ICE, where there is directed 
pressure of gases on a piston. In particular, many 
inventions of the author are realized in practice here, 
o. semi-digital spark-plug, electrostatic fuel nozzle (5), 
electrostatic fuel pump (7). A new mode of volume 
inflammation of blended fuel has been realized in 
practice, Le. “а spark coming from a disk electrode 
(5-a) to a piston (2-a)". Since it is possible to regulate 
the electric field intensity generated by a high-voltage 
source of tension then an advance angle of blended 
fuel inflammation can be regulated, gases pressure 
onthe piston at explosion stroke of ICE operation can 
bbe regulated as well. 


NE 
£3. 


Photo of a пареа construction ofthe new ICE 


Fig.2b demonstrates simplified three-dimensional 
construction of the proposed energetically and 
ecologically perfect ICE. There are observable elements 
such as a combustion chamber, a piston, valves, a 
 monoelectrode spark-plug, and an electrostatic fuel 
nozzle (in the centre on top), which is connected with 
the sparkplug. In the centre of the combustion chamber 


it can be seen volume inflammation of the blended fuel 
at spark appearance from end electrode to the piston. 


As a result a summary positive effect of ecological, 
construction and energetic improving of ICE is 
achieved, ie. effective cleaning of exhausted gases 
directly in the combustion chambers of the engine, 
significant simplification and perfection of a fuel 
Injection system, improvement of system of distribution 
and electric inflammation of the blended fuel. In this 
engine a distributor (as well as its analogues) 15 
removed at all since sparking and intensive 
inflammation of the blended fuel automatically appears 
between central electrode of the spark-plug and the 
piston which comes to the upper “dead” point. The 
central electrode of the spark-plug is constantly under 
high tension. The advance angle of ignition is regulated 
by change of the electric field intensity. Powerful 
‘multipoint ignition causes simultaneous intensive 
inflammation of the blended fuel that occurs throughout. 
the whole chamber. The electric field as a powerful 
combustion catalyst intensifies the process of the blend 
combustion at the explosion stroke of the engine and 
at after-burning of waste gases directly in the 
combustion chambers at the following output stroke 
of the engine operation. Directed along the axis of the 
piston in the combustion chambers this electric field 
serves as a transformer of gases heat energy into 
‘mechanical energy of the thermal engine pistons. That 
is caused by the fact that the field orients heat motion 
of the expanding gases along the axis ofthe pistons in 
combustion chambers of the engine at explosion stroke 
ofICE just. It causes redistribution of heat energy and 
Increase of the gases pressure on the very pistons that. 
significantly improves effectiveness of transformation 
of heat energy of tho fuel combustion into mechanical 
energy of the piston motion (theoretically the 
improvement is by two-three times), Lo. it two-three 
times increases output of a classical thermal engine 
‘making it come to 70-80% 


‘The electric field, which is introduced into the 
combustion chambers of an internal combustion 
engine, ensures significant economy of fuel (up to 30- 
40%) at saving of its working characteristics. It occurs 
due to fog electrostatic spray of fuel and to the fuel 
electrization as well as due to oxide ozonization. 
Moreover it occurs as a result of deep after-burning of 
hydrocarbon components of fuel, combusting blend and 
waste exhaust gases. This method allows effectively 
regulate temperature of the blend combustion in the 
chambers while required compression in cylinders is 
the same, for example, to minimize nitric oxide 
generation in the exhaust gases. As a result there is no. 
necessity in external devices for cleaning of exhaust. 
gases of internal combustion engines; ecological 
appropriateness improvement can be simultaneously 
achieved. Additional aerosol hydro-alkaline processing 
of these gases can allow totally clean exhaust gases 
of the transport, which operates on thermal engines. 
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Workability of such an environmentally appropriate 
engine in two-stroke and four-stroke variants is 
experimentally demonstrated. There are also 
experimentally shown decrease of all toxic components 
in exhaust gases, 20-30% increase of useful power of the 


‘Thus practical application of the new electric 
combustion technology can exert revolutionary 
influence upon propulsion engineering development 
and upon increasing of ecological compatibility and 
effectiveness of the transport, which operates on 


engine, and simultaneous decrease о fuel consumption. thermal engines. 


Diagram of operations of technology of effective using of refinery 
ıs in heat-and-power engineering 
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Technology of environmentally appropriate combustion of refinery wastes as fuel for boiler planta 
‘The author has patented other technical solutions of improvement of different devices, which are based on these 
technologies. These solutions concerning boiler plants, gas turbine engines and jet engines and many other heat. 
machines and devices allow increase their effectiveness and simultaneously significantly improve their ecological 
factors. As an example of application of this technology in heat-and-power engineering there is a diagram of 
‘operations of the technology of the environmentally appropriate combustion of refinery waste as a fuel for boiler 
plants (Fig.3). Unfortunately the limits of one article do not allow discuss these inventions in details nevertheless 
the author will realize it in practice in future works. 


Conclusions: 


1. The existent methods of solving of the ecological problems are ineffective as well as work of organizations, 

which deal with ecological and nature conservation activity. It is caused by the fact that they are oriented to 

search and remove consequences of ecological pollution of the nature instead of their causes. 

2. The article demonstrates real causes of global ecological problems, which consist in imperfection of 

technologies of generation and transformation of energy. 

3. Using of strong electric and electromagnetic fields of low power as combustion catalysts allow significantly 

improve ecological factors of combustion technologies and of devices, which realize the technologies in practice, 

In other words it allows realize in practice “clean combustion of fuels and wastes and possible existence of 
'clean" heat technics”. 

4. Application of electric and electromagnetic fields in the combustion technologies allows significantly increase 

effectiveness of transformation of chemical and heat energies of fuel into mechanical and electric energies. 

5. The electric combustion technology allows realize in practice principally new ways to control combustion 

process as well as to control many thermal and kinetic processes (Le. processes of pressure, heat conductance, 

temperature, etc.) Le. allows increase output of heat machines. 
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6. The new electric combustion technology is a universal method of solving of ecological and energetic problems 
ofthe civilization and a universal way of radical improvement of technics (Le. of the transport, boiler plants, oil- 
and-gas processing plants, combustion wastes recycling plants, etc.) 
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New Effect of "Cold" Evaporation 
and Dissociation of Liquids 
Based on Capillar Electroosmosis 


Valery D. Dudyshev 
Corresponding Member ot Russian Ecological Academy 


——— 
приона ru/nizot 


There is discovered new electric physical effect of 
intensivo "cold" ovaporation and dissociation of liquids. 
and aqueous solutions into fuel gases without any 
energy consumption due to high-voltage capillar 
electroosmosis [1] 


Prospects and probloms of. 
hydrogen engineering 


Effective obtaining of hydrogen from water is a long- 
standing tempting dream of the civilization. That is 
connected with the fact that there is a huge amount of 
water on the planet, and hydrogen engineering promises 
the possibility to obtain unlimited quantity of “free” 
energy obtained from water All the more, the very process 
of hydrogen combustion in oxygen medium, which is 
obtained from water as well, ensures ideal high-calorie 
and environmentally appropriate combustion. 


Ecological and energetic problems are very actual 
nevertheless they have not been effectively solved. All 
known methods and devices of production of hydrogen 
and other fuel gases are ineffective since there is no a 
real high-performance technology of evaporation and 
splitting of liquid molecules. The main cause of 
ineffectiveness of the analogous consists in their difficulty 
and in energy consumption for breaking of intermolecular 
‘connections at dissociation of water liquid fractions. 


Physical-chemical structure of even habitual tap water is 
quite complicated since there are numerous 
intermolecular connections, chains and other molecular 
structures in water. In particular, in habitual tap water 
there ate different chains of oriented water molecules, 
which are peculiarly connected with admixture ions 
(cluster formations), its various colloidal compounds and 
isotopes, mineral matters as well as various dissolved 
gases and admixtures. 


It is a paradox but in the living nature there is a long- 
standing effective way of electric capillar delivery and 
"cold" evaporation of liquid, which allows transform it. 
into gaseous state without heat energy and electric 
energy supply line. This natural effect is realized in 
practice by plants, which deliver aqueous solution and 
make its "cold" evaporation by capillar electroosmosis. 
It is quite comprehensible that this natural energetically 
perfect technology is applicable in methods of liquids 
transformation into fuel gases. The author of this article 
has designed such experimental devices of cold electric 
capillar evaporation ofliquids according to electric pumps 
of tees (Fig.1-3). 


‘The simplest operating device, which experimentally 
realizes in practice the effect of high-voltage capilar 
electroosmosis ofthe "cold" evaporation and dissociation 
of water molecules, is demonstrated in Fig.1. 


Now Electroosmotic Capillar Method of 
Obtaining of Fuel Gas from Water 


Fuel gas gathering 


Water gas E 


Figi 


First experiments on the electric capillar dissociation of 
liquids were mado with using of habitual water as well 
ав its solutions and water-fuel emulsions of various 
concentrations as liquids. In all these cases fuel gases 
were successfully obtained in spite of the fact that these 
Gases greatly varied due to their composition and heat 
capacity. The experiments on the electroosmotic 
evaporation and dissociation of liquids are realized in 
practice by the following way. First a wick (3) and a 
porous evaporator (4) are moisten with a water-fuel 
blend (emulsion) (2) then the blend (2) is poured into a 
reservoir (1). Then a high-voltage source of tension (6) 
is switched on and high-voltage difference of potentials 
(about 20 kV) is supplied to the liquid at some distance 
from the capillaries (i.e. from the wick (3) and the 
evaporator (4)). The source of electric field is joined to 
the device by electrodes (5-1) and (5). A plate perforated 
electrode (5) is placed above the evaporator (4) surface 
at a distance, which is enough to prevent an electric 
breakdown between the electrodes (5) and (5-1) 

Electrostatic forces of longitudinal electric field acts on. 
the liquid. As a result dipolar polarized molecules of the 
liquid move along capillaries of the wick (3) and 
evaporator (4) from the reservoir to an opposite electric 
potential of the electrode (5) (i.e. electroosmosis 
occurred). Liquid molecules are detached from the 
evaporator (4) surface by these forces and transformed 
into a visual fog, Le. the liquid is transformed into another 
agaregative state at minimal energy consumption of the 
electric field source (6). After that they provide 
electroosmotic elevation of this liquid. In the process of 
detaching and collision of evaporated liquid molecules 
‘with molecules of air and ozone as well as with electrons 
there is occurring partial dissociation between the 
evaporator (4) and the upper electrode (5) in an ionization. 
zone. At the process a fuel gas is produced, which can 
come thorough a gas collector (7), for example, into 
‘combustion chambers of motor transport engine. 


It has been experimentally shown that change of 
intensivenoss of process of evaporation and dissociation 
of vapor molecules depends on change of distance from 
the electrode (5) to the evaporator (4). Moreover, this 
dependence is conditioned by the following factors, viz 
by changing of the evaporator area, kind of the liquid, 
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quality of capillar material of the wick (3) and the 
evaporator (4), parameters of the electric field as well 
аз the source of intensity (of power) (6). 


‘The author's first experiments on this simplest device, 
which were organized in 1986, demonstrated that 
"cold" water fog (i.e. gas) appears in capillaries from 
liquid (Le. water) at high-voltage electroosmosis 
without any observable energy consumption but just. 
using potential energy of the electric field. This 
conclusion is evident since in the process of 
experimenting consumed electric current of the field 
source was the same and equal to the consumed 
current of the source idling. This current was not 
changed depending on the appearance of the liquid 
evaporation. 


The experiments demonstrated that capillar 
electroosmosis evaporated quite significant quantity 
of water (1 liter) without any energy consumption for 
10 minutes at a 10-centimeter-diameter capillar 
cylinder. That is to say that the consumed electric. 
‘power (10 Watts) of the electric current source, i.e. of 
the tension high-voltage transformer (20 kV), was 
unchangeable and did not depend on mode of its 
operation. It has been experimentally stated that the 
whole consumed energy supplied by the current 
network is insignificantly small comparably with the 
energy of liquid evaporation. It can be explained by 
the fact that power was consumed only to generate 
the electric field and did not increase at liquid capillar 
evaporation that occurred due to work of an ionic pump 
and of a polarized pump. Hence the effect of cold 
electric-capillar evaporation of liquid is very economical 
in respect to the process energy consumption. 


In spite of the fact that energetic essence of this process 
has not been disclosed it is evident that both "cold 
evaporation” and water dissociation are realized in 
practice by potential energy of the electric field. More 
precisely, the visual process of evaporation and water 
splitting into H, and О, at the capillar electroosmosis is 
realized by powerful Coulomb forces of this strong 
electric field. 


Editor: It is not the most surprising fact. The most 
‘astonishment is aroused by school-day stereotypes that 
work of a field at a closed cycle is equal to zero. These 
stereotypes have been kept in mind of people for a long 
period of time. Everybody understands that a field can 
do work but if a body falling from some height is 
accelerated in a potential field and its kinetic energy 
increases then it requires energy consumption to relevate 
the body up to this height. Nevertheless, the analogy of 
a gravitation field with an electric one is not one-valued 
since the electric field may be generated only at a part 
bof trajectory of the accelerated body motion. An electric 
field can be pulsating, it can be screened or it is possible 
to change its direction at the reverse part ofthe trajectory 
in such а way that the field constantly accelerates the 
body. Hence a principal conclusion can be made: 

‘summary work of a potential field may not be equal to 
Zoro. This conclusion has earlier been proposed by A.V. 
Frolov in bis article published in the USA (Newsletter of 
tho Instituto for Now Energy. May 1994. p. 1-4). 


In principle this uncommon electroosmotic pump- 
evaporator-splitter is an example of the perpetual 
motion machine of the second type. Thus the high- 
voltage capillar electroosmosis of aqueous liquid 
provides really intensive and energetically free 


evaporation and splitting of water molecules into the 
fuel gas (H, ,O,. H,O ) by means of using of potential 
energy of the electric field. 


то produce more complete dissociation of water 
molecules into the fuel gas it is necessary to make the 
whole water molecules collide each other and be split 
into molecules of Н, and О, in an additional 
transversal alternating field (Fig.2) 


Fuel gas Г 
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Fig.2 
Device for production of fuel gas by eectroosmosi. The device ís 
‘equipped with an additional high - voltage spitting center of 
liquid molecules by electric alternating Seld. 


At tho second stage of water dissociation the energy 
of the second electric field is used, more precisely, 
powerful electrostatic forces are used to intensify 
oscillation resonant process of "collision-repulsion" 
of electrified water molecules represented as water 
gas. The result of this process is complete breaking 
of liquid molecules and generation of fuel gas 
‘molecules. 


Conditions of optimal dissociation vary due to a kind 
of the liquid, to capillaries properties, and to the field 
parameters, These conditions are caused by required 
productivity of the process of dissociation of concrete 
liquid. Fig.2 demonstrates in details functional 
structure and composition of the device equipped 
with two sources of the electric field. 


In the case of preliminary division of initially 
chemically neutral water into chemically active 
fractions (i.e. acid fraction and alkaline fraction) 
realization of the technology of production of fuel gas. 
from water becomes possible at temperature below 
zero (up to -30°C ). In winter it is quite important 
and useful for motor transport. This "fractional" 
electrically activated water does not freeze at degree 
of frost; hence the device designed for hydrogen 
production from such activated water can operate 
at environment temperature below zero and at 
degree of frost. 


‘This principle of additional chemical activation of 
water (or liquid) is realized in practice in the device 
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(Fig.3). In contrast to the devices mentioned above 
(see Fig.1, 2) this device is supplied with an 
electrochemical activator of liquid (3) with evaporators 
a. 


Fuel water gas 
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Fig.3 
Hbri device equipped wit не sues electi Held and 
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Fig. 


Productivity of the method increases as well аз oscillation 
frequency ofthe second transversal electric eld (A) and 
‘evaporating area (B) increase. 


There is a known and low-expenditure progressive 
electric technology by Stanly Mayer, which has been 
worked out to obtain fuel gas from water (Mayer cells). 
Our technology is more progressive and ensures higher 
productivity than Stanly Mayer's technology does [3]. It 
can be explained by the fact that this electroosmotic 
effect of evaporation and liquid dissociation combined 
‘witha mechanism ofthe electrostatic pump and the ionic 
pump ensures intensive evaporation and dissociation 
ofliquid as well as effective detachment of gas molecules 
fromthe dissociation zone. The process of gas molecules 
detachment is accompanied by acceleration from the 


upper end of the capillaries. Therefore in our case the 
effect of screening of the working zone of molecules 
electric dissociation is not produced. All these processes 
proceed at minimal energy consumption, which is similar 
to analogous energy consumption. Moreover, the process 
of fuel gas production does not slow down as the process 
in Mayer's technology does therefore gas productivity of 
ош method is significantly higher than that of this 
progressive analogue at similar minimal energy 
consumption, 


Some technical and economical aspects of the 
new technology realization 


Inthe near future production run of these high-effective 
electroosmotic generators of fuel gas from practically 
any liquids (including tap water), which are based on 
the proposed new technology, can be established. At 
the first familiarization level it is especially easy and 
economically appropriate to realize in practico a variant 
of the device of transformation of water-fuel emulsion 
into fuel gas. A prime cost of the production-run device 
for generation of fuel gas from water of 1000 m’/hour 
productivity comes to approximately 1 thousand of 
US dollars. Consumed power of such an electric 
generator should come to no more than 50-100 Watts. 
‘Therefore such compact and effective fuel electrolyzers 
сап operate practically in any motor car. As a result heat 
engines can work on any hydrocarbon liquid or even on 
habitual water. Mass application of these devices for 
the motor transport can cause immediate energetic and 
ecological perfection of the motor transport as well as 
designing of an environmentally appropriate and 
economical heat engine. Approximate financial 
expenditures for working out and designing ofthe device 
for fuel gas obtaining from water, and for bringing the 
investigation of the first testing device of 100 m/sec 
productivity to an experimental-industrial model come 
to about 450-500 thousands of US dollars. That contains 
the expenditures for projecting and investigation, for 
designing ofthe very experimental device and ofa testing 
bed, which is necessary for approbation and engineering 
evelopment of the device. The author is interested in 
business and creative cooperation with those companies, 
‘which can provide this project with investments to bring 
the device to the experimental-industrial model and 
introduce the perspective technology into practice. 


Conclusion 


Electroosmotic "cold" evaporation and dissociation of 
‘water and aqueous solutions through capillaries is a 
perspective way of highly productive fuel gas 
production at minimum of energy consumption. 
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Abstract 


Time, space, energy and mass form the four-fold 
conceptual basis for gauging physical reality. The 
following paper, as a follow-up to a previous exposition [1] 
which focused on the necessity to change the current 
paradigm for time, continues in this same vein, but will 
also consider in greater depth the interrelations of this. 
‘phenomenon with the other three yardsticks cited above. 
‘Again, information garnered from a wide variety of 
sources will be considered. We hope to provide, through 
just such a unique eclectic format, the beginnings of a 
possible fresh understanding of the workings of nature 
and perhaps ultimately furnish a conceptual basis for 
extending the structure of current physical theory to 
compatibly encompass the elements of a unified 
framework of physics and metaphysics. 


Introduction 


In the former article cited above, by investigating the 
following varied sources and research [2-17], we came 
to the inescapable conclusion that the phenomena of 
timo and space are considerably more intimately related 
than is currently suspected by modern science, and will 
require a drastic re-working to fit the conclusions of the 
various evidence cited. Towards this end, the adoption. 
of a more expansive paradigm for these yardsticks was 
suggested, which incorporates a fluid-field nature for 
time and space where both are derivatives of the 
fundamental ground-form of energy in fux or oscillation. 
‘These new approaches involve the inclusion of a 
Kozyrev-type of "substantial (active) time-flow as 
opposed to the conventional “relational” (passive) 
concept of time, where itis used as a static parameter 
signifying duration. The substantial aspect of time pre- 
supposes that it is an essence which can and does affect 
physical processes, and that those same physical 
Systems can cause a reverse action on time [B]. Such 
active fluctuating (deformable) types of time or space, 
implies the establishment of a revolutionary notion: 
positing completely non-scalable metrics for both time 
and space. This isin direct contrast to all contemporary 
orthodox models for physical reality, either in Einsteinoan. 
relativity (Special or General theory), quantum field 
theory, or even superstring/supersymmetric theory, all 
of which continue to consider both of these yardsticks 
from their relational (length or durational) standpoints. 
Consequently, all these formalisms require scalable 
‘metrics of some sort for their proper description (for 
refreshing viewpoints on this matter, see [7]). For 
instance, in the standard equations of quantum theory, 
time is regarded merely as an unchangeable static 
parameter When we later consider applying these novel 
substantial aspects of time to the edifice of quantum 
theory, we will see that time must then become a 
“hidden variable". It will be seen that by considering 
time in this manner, à clearer and more tractable 
explanation of the inevitable probabilistic aspects of 


quantum theory, evidenced in the signature Uncertainty 
Principle, complementarity and non-locality will arise, 
without having to invoke the counter-productive and ill- 
conceived Copenhagen Interpretation. 


Oscillatory Models for Time and Space 


Upon accepting non-scalable metrics for time and space, 
we observe that a similar field nature for energy and 
‘mass must in turn also be postulated. Moreover, from 
the Killick description of how (sub-atomic) tachion-pairs 
operate [6], shuttling their energy back-and-forth in a 
free-wheeling but purposeful manner and creating 
oscillatory features of time and space by their action, 
we should consider the possibility of another 
unprecedented concept: a “value-motivated” energy 
might be at the foundation of the structural integrity of 
physical matter. This is conceivable when considering 
Killick's description of the tachion-pair dynamic/ 
evolutionary cycle as necessarily including the 3-step 
process of observation — reflection — action (trinitivity 
of motion). Along the same lines, from the Smith book 
‘The Now Science [5], we learn that a so-called “tempic 
field” energy exists, which could be described as the 
parent structure out of which our standard conception 
of “clock-time" (entropy changes) results. The tempic 
field is essentially a scalar (but not static) function which 
has vectorial nature only in terms of its distribution or 
gradient in space. Because of the nature of the tempic 
field, its derivatives — the electric and magnetic fields 
can operate on each other in a specific geometric/ 
topological manner, to produce a local change in the 
time-frame of matter, to use a term coined by the entity 
Kryon [4]. This theoretical description of the alteration 
of inertial/gravitational mass and time-frame has 
possibly seen recent actual demonstration in the 
dramatic experiments of John Hutchison [10] and Rudolf 
Zinsser's "kimetobaric" effect [11], as well as 
unpublished research of both Wilbert Smith and Ken 
Killick with electric caduceus-wound coils [5,6] 


Now Models for Relativistic-Fluidic Vacuum- 
Structure and Possibility of its Manipulation. 


All of this evidence allows us to conclude that 
‘measurable changes in relativistic parameters of timo, 
space, mass and energy might not only be a feature 
accompanying rapid uniform movement of physical 
objects (Special Relativity), or representative of large 
gravitating astrophysical objects (General Relativity). 
Indeed, by relying on current limited paradigms, 
contemporary physics may have missed ascertaining 
the possibility of being able to alter these same 
relativistic parameters by the artificial technological 
‘manipulation of the tempic (vacuum) fields of sub-atomic 
particles in stationary matter, by use of specific 
electromagnetic fields. Tom Bearden, for one, has 
articulated on these various "futuristic"-type 
technologies in his many writings over the years [15]. 
‘We have recently seen that some of the novel theoretical 
conceptions of the more visionary physicists such as 
David Hestenes on the zitterbewogung (vacuum “jitter") 
phenomenon exhibited by the electron [12-14] has finally 
caught up with some of these advanced ideas by 
presenting new mathematical demonstrations (using 
geometric Clifford-algebraic) manipulations of the Dirac 
equation. In summary, the Hestenes’ study concludes 
that the Dirac wave function and its properties, including: 


New Energy Technologies, Issue #1 January - February 2003 


the Dirac equation and relations to physical observables 
suchas energy-momentum, spin and position probability 
current, all possess heretofore obscured important 
geometric relations. These results imply that 
probabilistic features of the quantum theory of the 
electron/positron arise principally from the 
electromagnetic interaction of the accompanying 
zitterbewegung-spin field of these particles with the 
ambient dynamic vacuum. This is, of course, in direct 
contrast to the conventional received view that ascribes 
‘wave-particle duality as a property of matter that is 
completely independent of the nature of its interactions. 
‘This revolutionary geometric interpretation of electron 
dynamics incorporates in its model an electron spin 
which arises from a helical or spiral world-line in space- 
time. The essential unprecedented feature of the 
Hestenes' zitterbewegung idea isthe association ofthe 
spin with the local cizculatory-helical motion 
characterized by the phase ofthe electron wave function. 
‘Thus, we reach the conclusion that the complex phase 
factor of the electron wave function can be directly 
associated with an objective helical motion of the 
electron which is, in turn, a derivative of the 
zitterbewegung. Опе intriguing feature of this structure 
isa frequency of oscillation that is inversely proportional 
to the scalar radius of curvature of the particles’ helical 
world-line. Moreover, the Clifford-algebraic analysis 
reveals that this oscillation frequency is identical to 
electron/positron mass, revealing a possible key variable 
particle mass-energy (frequency measure), which is in 
inverse relationship to particle size. It is clear that this 
now model has important classical implications not yet 
considered by established physics which nevertheless 
directly correspond to some of the key features of sub- 
atomic behavior enumerated above and previously. Here, 
‘we refer to the tachion-pair dynamics [1,6], and also to 
the microscopic dynamics of elementary particles 
revealed by the selected esoteric sources previously 
considered [1-8] 


Another researcher who echoes many of these 
conclusions is C. Sano [21]. Sano built on the work of 
AP Smirnov [22] who postulated that Newton's Third 
Law of action/reaction actually modeled "screw" 
structures, implying that elementary particles 
(specifically electrons/positrons) possess chiral-spiral 
field configurations. Accordingly, Sano posited that all 
actions/reactions are transmitted between actors and 
reactors by parallel or perpendicular clutching of the 
rotating chains of electromagnetic spirals ofthe hidden 
electrons and positron-pairs of the vacuum. Also, 
similar to the Hestenes’ development cited above, Sano 
postulated that the radius of the outer electromagnetic 
spiral surrounding the electron/positron pair can 
change, oscillating in size around either particle, and 
thus producing the particles’ electric or magnetic 
character. Supporting his theory, Sano cites the key 
research of I.M. Shakhporanov [23] whose experiments 
claimed that magnetic monopoles were generated, by 
employing an electrical circuit based upon Moebius 
band topology. Some of the unusual phenomena 
demonstrated by this apparatus, tending to support 
the magnetic monopole hypothesis, was transformation 
of diamagnetic substances into paramagnetic, the 
ferromagnetization of normally non-magnetizable 
materials (graphite, etc.), acceleration of chemical 
reactions, acceleration or deceleration of the decay of 
radioactive materials, etc. Sano also claimed that 


extraction of energy from the vacuum was possible 
using rotational action/reaction using magnetic 
‘monopoles. 


Referencing this research to the current exposition, we 
recall that the key element of Killick's hypothetical 
tachion-pair operation was the similar non-linear/non- 
orientable Moebius-type dynamic cycle which results 
їп the corresponding deformation (compression or 
rarefaction) of time/space/energy parameters [1,6]. In 
this regard, the remarkable similarity of this model to 
the research of Sano and Shakhporanov may be much 
moro than mere coincidence. In fact, later we shall 
examine now research outlining an apparatus (yet 
untested), which claims to overcome the Coulomb 
barrier in low energy nuclear reactions (LENR), and 
achieves nuclear fusion by producing local time-dilation 
of soft photons in proximity of the deuteron reactants. 


Additional Key Russian Research 


To motivate the reader's sensibilities towards 
consideration of some of these unorthodox ideas, we 
defer to the previous article [1] in which many of these 
notions and mentioned research are explored in greater 
depth, as well as consider the following corroborative 
research, 


Опе intriguing example of such experiments is the work 
of V. Chernobrov, from which ho has claimed to 
demonstrate both acceleration and deceleration of local. 
timo-rato, within a small spherical enclosed volume 
conducted since 1988 [18]. The experimental system to 
produce these effects, was a set of electromagnets, 
connected in series and parallel and installed inside the 
globe-shaped surface in several layers. In various 
arrangements including up to 10 5 of such layers, these 
electromagnetic working surfaces (EWS) of various 
diameters were installed inside each other (similar to 
the Russian toy doll “matrioshka") with the maximum. 
EWS diameter was about 1 meter, and the minimum 
(internal) diameter of 115 mm. With this configuration, 
Chernobrov claimed to measure small but detectable 
deceleration (-30 веси.) and acceleration (+30 веси.) 
of time within the sphere to time monitored outside its 
field of influence. One interesting difference was noted 
between the slowing down vs. the speeding up of time. 
‘The deceleration occurred considerably more smoothly 
and steadily whereas with acceleration, sharp 
discontinuous jumps were observed. These instabilities 
accompanying time-acceleration was observed in 
connection with cycles of the moon, diurnal fluctuations, 
and also operator presence. Chernobrov also noticed 
another phenomenon that also was reported in 
connection with the alleged legendary Philadelphia 
experiment, where matter in different time-frames 
apparently exhibited strange relative optical phenomena 
[see 141. Specifically, the human eye in the time-frame 
exterior to the experiment perceives matter within the 
time-frame created by the apparatus as either 
transparent or surrounded by a vague white mist. We 
note with interest that transparent “shimmering” effects 
of substances in the target area were also occasionally 
a feature of Hutchison effect [10]. 


‘Academician A. Chemetsky produced what he termed 
а self-generating discharge (SGD) in a plasma that 
exhibited longitudinal energy density waves from a 
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structured vacuum, Some unusual effects noted were 
over-unity energy generation (СОР > 1), as well as 
change of the electrical conductivity of matter (reduction 
of the resistance of resistor) placed between the 
capacitor plates of the SGD. A local structured vacuum 
was definitely produced since the resistance value 
remained unchanged even when the generator was 
turned off. Here reference must be made to the Kozyrev 
experiments [1,8], in which a type of similar memory 
process was activated ostensibly within tho vacuum. 
Specifically, it turned out that in experiments with a 
vibrating torsion balance (or pendulum), at points of 
support tho emerging additional forcos did not disappear 
when the irreversible process (vibration) was stopped, 
but remained in the system for an appreciable timo. The 
SGD plasma device may have also produced a detectable 
change in local time-flow rate as evidenced by decrease 
in frequency ofa quartz oscillator placed in the discharge 
ofthe generator. The Chemetsky generator thus possibly 
caused anomalies in time-rate at а local space position. 
There were also basically anecdotal phenomena where 
psychic ability of personnel in proximity to the SGD was 
apparently enhanced [19]. The latter effects are not 
inconceivable once the intimate connection of 
consciousness to space and time is ascertained, from 
consideration of not only hypothetical “value-motivated” 
tachion-pair dynamics, but from the more prosaic studies 
as we shall see next. 


Pathological Studies in Time-Perception 


We can motivate further understanding for the claimed 
intimate connection of time to space by considering the 
results of a recent study of patients possessing a 
disjointed sense of time by Metod Saniga of the Slovak 
Academy of Sciences [20]. Saniga discovered the brain 
is hard-wired to perceive space and time as 
interconnected. Specifically, time pathology is 
apparently always accompanied by space pathology, in 
а senso that space either loses dimensions or acquires 
other dimensions. To quote Saniga "When time seems 
to stop, people often feel as if space becomes 2- 
dimensional. On the other hand, when the subject feels 
they perceive the past, present and future all at once, 
they simultaneously have the impression that space has. 
infinite dimensions". This phenomenon is apparently not. 
culturally endemic since Saniga illustrates that both 
pathologies cross cultural lines, evidencing similar 
studies cited fom Italian, German and English 
psychological journals. In his report, Saniga combined 
‘mathematical models ("pencil-conics") and pathology 
reports of schizophrenic, drug-induced and other 
abnormal perceptions of time. His current work also 
encompasses studies of near-death experiences. He 
found that most of those who claim to have allegedly 
crossed over to the “other side" and back, tell similar 
tales. For that brief moment of near-death, the universal 
subjective experience of all individuals in this state of 
consciousness is that time loses its meaning. Although 
such evidence can at best be considered as anecdotal, 
since subjective conscious experience transcends the 
possibility of scientific proof, nevertheless perhaps these 
results from pathological and near-death studies also 
Give us a hint towards new conceptions of time and 
space that necessitate both phenomena to be 
inextricably linked. 


Investigation of the Possible Internal Properties 
of Time 


One inescapable conclusion that results from all the 
above varied studies, either scientifically or 
psychologically based, and which cries out for future 
experimental verification, is the possible existence of 
ап internal structure for time. Such a structure also 
implies the necessity for constructing a new edifice for 
physical reality that incorporates non-scalable metrics 
for the four fundamental yardsticks. We shall first. 
investigate supporting evidence for internal time 
structure and subsequently the various implications of 
space, time, energy or mass that is non-scalablo. 


First, accepting an internal time structure, we are led to 
conclude that in quantum theory, time must then attain 
"hidden variable" status. One recent study that 
brilliantly articulates this notion, is the thought- 
provoking paper by X. Chen [24]. By positing 3 time 
variables as quantum hidden variables, Chen derives 
the Dirac equation classically. Moreover, he 
demonstrates that the non-intuitive property of “spin” 
of an electron or positron , arises naturally as 
а topological property of 3-dimensional time 
+ 3-dimensional space. By extrapolating from this 
model, Chen then concludes that the inherent 
probabilistic aspects of quantum theory itself, as 
evidenced in wave-particle duality, Uncertainty 
Principle, quantum non-locality (“entangled” particles), 
etc. can be interpreted as the behavior of a single 
particle in 3 + 3 time-space. Chen postulates that the 
three dimensions of time geometrically form a “time 
sphere", with a generic point on the sphere possessing 
the following 3 coordinates: time radius, and two “time 
angles". The mathematical formalism arising from the 
process of stereographic projection from the north pole 
ofthis sphere, having radius of one-half, to any point on 
the spherical surface, incorporates both the positivo- 
energy (north hemisphere) and negative-energy (south 
hemisphere) solutions to the Dirac equation (see Fig. 1 
for clarification; note Zis a four-component spinor wave 
function). Also, by considering the evolution of a single 
particle, from the standpoint of this model of internal 
time-space, we can derive a picture of different paths 
оп the time sphere of different weights, and on each 
path causality is satisfied. Through this process, Chen 
derives a purely classical explanation of the originally 
quantum-mochanically canonized Feynman Path Integral 
concept. This result emerges since each path from the 
time-sphere center to the surface corresponds to each 
Feynman path, and the surface of the sphere corresponds 
to the “surface” of the wave function. Chen also 
classically explains the processes inherent to Bose- 
Einstein-condonsation (BEC) and superconductivity with. 
this model. In such phenomena, two particles with the 
same spatial coordinates, cannot possess the same time 
angle, and thus will not have any interaction with each 
other and occupy the same quantum state as evidenced 
in BEC and superconductivity. Finally, Chen's solutions. 
of the Dirac equation for a free particle correspond to 
Hopf bundles in monopole theory, and each Hopf fiber 
corresponds to each plane wave with different 
‘momentum states. This picture corresponds to wave 
packet diffusion in quantum theory. When a particle is 
ina fixed momentum state, each space point can contain. 
only one Hopf bundle (one time angle), and various 
different time angles will be distributed in the whole 
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space but with the same Hopf bundle. Consequently, 
that particle can be found everywhere. This picture 
appears to describe the Uncertainty Principle classically 
using 3 + 3 dimensional time-space. Along similar lines 
R. Kiehn [25] has also recently underscored the important 
but overlooked classical connection between spinors, 
minimal surfaces and the Hopf map. 


Recently, Chen's work has been further developed by 
Н. Kitada [26] who, by introducing both 3-dimensional 
timo and energy operators, sheds now classical light on 
the uncertainty relation that holds between these two 
parameters as well. Moreover, Chen is not the only 
reseracher to derive the Dirac equation classically. 
ВА. Close has published a paper which presents a 
classical mathematical description ofcircularly polarized. 
waves in 3-dimensions [27]. И turns out that these chiral 
space waves are satisfied by a four-component wave 
function which satisfies a Dirac equation. Furthermore, 
much like the Hestenes' zitterbewegung interpretation 
of quantum theory, the term normally associated with 
electron mass in the Close equation, introduces a rotation 
ог oscillation frequency of the propagation direction. 


Classical models for nuclear processes have also recently 
been proposed which incidentally also imply internal 
time structure. Notable among these, C. Cagle claims 
to have developed a fusion energy device employing 
LENR based upon such a classical theory [28]. Normally, 
Deuterium nuclei aro diffuse in momentum space (having 
high relative velocities). The process Cagle outlines 
produces a compactification of their momentum space 
(low relative velocities), so that the deuterons develop 
a common de Broglie wavelength that is greater than or 
equal to the inter-particle distance. This is claimed to 
be accomplished by passing soft x-ray photons near the 
region of two deuterons in a lattice structure of Lithium 
Deuteride. The soft x-ray, when absorbed , produces a 
region of total time-dilation, causing two effects: first, 
ionization of atoms by strongly repelling any 
associated electrons in the area, and secondly and 
most importantly, the physical extent of the time- 
dilation causes two adjacent normally repelling 
Deuterium nuclei to overlap ina common momentum 
‘space; that is, their relative velocities achieve very 
low values. Consequently, due to the time dilation, for a 
very short time their common de Broglie wavelength 
exceeds their inter particle distance. Thus, they become 
strongly attractive and undergo nuclear fusion, 


Cagle also claims to clarify misconceptions about the 
fusion process in a thermonuclear bomb. He maintains 
that it ig not due to extreme kinetic energies (high 
temperatures) of particles as supposed in current 
paradigms, but due to nuclear processes caused by 
absorption of a time-dilated soft photon flux, produced 
by Compton scattering of hard x-rays from a fission 
igniter, passing through a foil of depleted Uranium. 
Again, just like the contrelled nuclear fusion process, 
this causes overlapping of deuterons in momentum 
space (low kinetic energies) for a few pico seconds, and 
‘subsequent fusion with normal exothermal processes 
ensuing. 


Furthermore, as a fundamental component of his LENR 
fusion device, which ostensibly produces time dilation 
and controls energy production from the fusion process, 
Cagle incorporates a topological field structure termed 


an electromagnetotoroid. The toroidal field current 
oscillates between toroidal and poloidal modes in a 
dynamic cycle which is amazingly virtually identical to 
Killick's description of the oscillation dynamics of a single 
unit toroidal tachion (1,6|(also see Cagle's website for 
animated simulation), 


Regarding dynamics of astrophysical structures, Cagle 
further claims that the stellar jot core star of HH30 is 
also a gigantic electromagnetotoroid. During the poloidal 
current mode, vast quantities of matter are produced 
and ejected along the poloidal axis when the mode 
changes from poloidal to toroidal. This leads one to 
consider the possibility that the source of superluminal 
gamma ray bursters, which have heretofore mystified 
astrophysicists and defied explanation in terms of 
current paradigms, might be the result of large- scale 
abrupt changes in the time-frame of celestial vacuum 
regions, subsequently causing a boost in light velocity. 


Implications of Non-scalable Metrics 


When postulating fluid-field natures for the four 
yardsticks of physical reality: time, space, energy and 
mass, we must assume the existence of a non-scalable 
metric for our vacuum structure, Such a non-scalable 
vacuum, absent of a defined reference frame, must of 
necessity possess a dual nature. That is, the primary 
feature of a dual vacuum structure implies that infinitely 
small quantities must be treated on an equal footing 
with those that are infinitely large. In other words, 
information encoded into infinitesimal elements, is also 
instantly present in the unbounded infinite extents as 
well This is tantamount tothe existence of a holographic 
information encoding and transmitting vacuum field, 
which would structure events in space and time as a 
non-Markovian chain. In a non-Markovian chain of 
events, the prediction about the next link in the chain, 
requires a knowledge of all links, not just the one 
preceding it 


Metod Saniga's research into mystical perceptions of 
superconscious reality appears to support such a 
primordial non-Markovian holographic mapping oftime 
апа space. To quote from a transcript of such a vision: 
wake up in a whole different world...a different 
space...This space was distinct from the one we all 
know. It had different dimensions, everything contained 
everything else. One was situated ina state of being in 
which the ‘will be’ (future) and the ‘vanishing’ (past) 
were already included, and this being was my 
consciousness. It contained it all. The ‘being contained’ 
was present very vividly in a geometric way in the form 
of circles of different sizes which again were all part of a 
unity since all of the circles formed exactly one circle. 
‘The biggest circle was a part of the smallest and vice 
versa."|20} 


Such a structure of time and space can best be 
topologically encoded in anon-orientable structure such 
аз the Moebius band or Klein bottle, Similar to the data 
presented in the above mystical revelations and in the 
previously treated Killick tachion-pair dynamics [1,5], in 
such configurations "inside" and "outside" lose their 
meanings and meld into one another; ordinary 
dichotomic relations distinguishing thesis from 
antithesis are sublated and supplanted by a higher unity 
defining the evolutionary process of the system. In the 
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‘mathematical edifice abstracted from such a vacuum 
structure, duality rather than exclusivity of field 
structures holds sway. This in tum, presupposes а static- 
dynamic triality of fundamental field structures, 
characterized by the three magnitudes: zero, infinity and 
the mediating factor of unity, the latter being an 
indication that each of the other two field extremes are 
in perfect balance. Accordingly, we will assume that the. 
stability (coherency) of non-scalable fields results 
whenever more than half their reality is in common. 


Further development pertaining to a specific algebraic- 
geometric structure that would inherently incorporate this 
field model, will be carried out in a future paper 
‘Nevertheless, the interested reader can skirmish on this 
frontier by consulting the relevant recent references to a 
Clifford-algebraic structure which encodes the projective 
duality of "space" and "counterspace" into a model for 
‘mechanics on the quantum level [29]. This promising 
‘model accounts classically for the phenomenon of 
quantum non-ocality. It also heralds a new version of 
quantum field theory which, by treating electron-positron. 
ране as topologically non-orientable, is free of the 
detrimental divergences in self energy and charge, thus 
obviating the necessity for the ad hoc prescription of 
renormalization so endemic to current theory [30] 


However, due to the limited scope of the current 
treatment, here we shall only make general comments 
on the significance of the above-mentioned concept of 
field шашу. Although this model may appear foreign to 
current physical theory, we underscore that exactly such. 
а system was delineated by W Smith in tho book, The 
Now Science [5]. Observing, as we have [1], that this book 
їп some parts of its exposition can cause confusion, we 
carefully choose the following selected passages that are. 
‘most instructive in clarifying the notion of non-scalable 
metrics and in pointing the way to new paradigms (my 
comments in parentheses). General comment on non- 
scalable metrics: “Unity is half way between zero and 
infinity and always remains the fulcrum about which all 
other Values regardless of scale pivot". On the electric 
field: “Between the two limite of zero and infinity and 
through unity there is divergence which we recognize as 
the electric field, but with the exception that there is no 
point charge at zero. Ош awareness establishes the 
charge at radius unity with exactly half oft being "inside" 
and the other half being 'outsido"". On tempic field 
dynamics: “The temple field being purely scalar in nature 
‘merely contributes to the manner in which changes can 
occur in the system. If, however, through some 
characteristic of configuration, the tempic field within a 
composite particle displays some irregularity, this will 
‘manifest as a ‘vibration’, and if the magnitude of the 
vibration is sufficient as to cause the interpenetrating 
fields to exceed the half-and-half point tho whole system 
will come apart: radioactivity. When a system does come 
apart, those field which were coherent and 
interpenetrating in the correct proportion will remain so 
and take off down tho tempic field gradient and become 
radiated energy”. On velocity of light/Planck's constant: 
“Within the universe we perceive, we are reasonably 
satisfied that the maximum value of all the coherent fields 
involved in our particles and radiated energy have the 
same value. Planck's constant isthe numerical expression 
ofthis value, and the velocity of light is the expression of 
the numerical value of the local) tempic field intensity”. 
(On nuclear fusion: “Ifa region is selected in which there 


are two fields of the same kind, same magnitude, same 
direction, such that very nearly half the reality of each is 
within the region, then the two fields are just on the verge 
of becoming coherent. Ifthe fields are not coherent, the 
total energy in the region is the sum of the energies of the 
two fields; Le., twice the square of the field intensity of 
each integrated over the region, or twice tho energy of 
the two fields incoherent. This represents the ‘packing 
energy’ of bits and pieces of atomic nuclei, and also points 
the way to the precipitation of energy out of the cosmic. 
background (vacuum engineering)". Notice how this 
description, written 45 years ago, of how a tempic field 
gradient (time-stross) operates between atomic nuclei to 
produce coherency (half-in half-out condition), perfectly 
‘parallels the recent Cagle view, which claims tho fusion 
process takes place only as a function of time-dilation 
128]. Finally, on gravitation: "With the exception of skew 
electric fields (electric field possessing tempic field 
Gradient) all the other fields of an aggregate mass may 
be considered as static because they have no component 
ofthe tempic field at right angles to them. The skew fields 
(spiral-holical?) on the other hand, are dynamic because 
they do have a quadrature tempic field component. 

Furthermore, skew fields are largely incoherent 
(gravitation cannot normally be shielded) simply because 
the usual almost random orientation precludes their 
‘meeting the half-in requirement of form to become 
coherent. Since the gravitational field is due to the skew 
electric field, or stated differently, to the induction from 
the ‘motional magnetic field’ (longitudinally moved 
‘magnetic field), this is the logical region to explore for 
the mechanism by which fields may be produced to 
‘combine with the gravitational field (of Earth) to produce 
а resultant more to our liking (alteration of local 
gravitational potential)". 


‘This last quote describes the gravitational field of a 
‘mass as a residual field phenomenon, similarly to the 
Sakharov and Puthoff conclusions which attribute 
gravitational and inertial mass to the interaction of 
accelerated or gravitating matter with the zero-point- 
vacuum-fluctuations (ZPF) causing a vacuum reaction 
force [31]. Moreover, similar to the Hestenos' claims, 
in their recent papers [32], Haisch/Rueda/Dobyns 
propose that, via this new interpretation of inertial 
‘mass as an accoleration-dependent electromagnetic 
(Lorentz) force, that a former postulate of quantum 
mechanics appears to Ье derivable classically via the 
interpretation of rest mass as the energy of the ZPF 
driven zitterbewegung; that is, the de Broglie 
wavelength of a moving particle, may be derived from 
Doppler shifts of the Compton frequency oscillations 
associated with zitterbewegung that occurs when a 
particle is placed in motion. 


For further studies of physical theories with non- 
scalable metrics, the reader is directed to the excellent. 
work of A.A. Nassikas [16]. Like few theories hitherto 
postulated, Nassikas posits a fundamental probability 
density function for vacuum energy, out of which 
oscillatory-deformable sub-atomic level physical 
aspects of time and space then emerge. This is the 
reverse to most contemporary paradigms, which view 
energy as a derivative of matter, time and space, even 
at the quantum level. Finally, A. Frolov has used 
Nassikas' theory to explain over-unity energy 
generation that has been demonstrated in some ГЕМЕ. 
electrolytic cells of the Pons-Fleischmana variety [17] 
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Editor: Actually Prof. Nassikas wrote in this patent 
that the dea which is described in tha patent was proposed 
by Alexander Frolov. In 1996 these questions were 
discussed by us in Saint-Petersburg. Specifically, a 
Palladium cathode over-saturated with protons produces 
an imbalance of the vacuum engine in this area, with an 
accompanying change in the local time-rate and 
subsequent breakdown in the Coulomb barrier of the 
nuclei as per schemes articulated by C. Cagle [28] and T. 
Bearden [15]. 


Conclusions 


In this journey through the latest research and 
speculations involving new interpretations of the four 
physical yardsticks: time, space, energy and mass, we 
hope the reader and technical spocialists/thoorists have 
been inspired to continue research along the lines 
suggested in the above dissertation, In this regard, certain 
open-ended questions present themselves that focus 
squarely on the viability of technological future 
developments in the new energy field. First, could the 
missing element in our eventual understanding of all 
devices featuring documented over-unity energy 
generation, change in mass (gravitational potential), 
LENR-based transmutation of elements and the 
amelioration of radioactivity, ete., be duo the alteration of 
local time-flow in sub-atomic vacuum fields within the 
apparatus? Secondly, could the frustrating feature of the 
capriciousness of over-unity power and the like to yield 
totestable replication in many cases, be duo to currently 
unperceived uncontrollable aspects of time and the 
vacuum which must be addressed in order to solve these 
problems? Thirdly, could incorporation of non-orientable 
topological structures such as tho Moebius band, Klein 
bottle, etc. in new models of electrodynamic field 
structure, be instrumental in finding the answers to both 
fof the previous questions? With sufficient probing for 
possible answers to such questions, the present author 
has the firm belief that new paradigms are certain to soon 
result that will crystallize these thoughts into viable 
scientific hypotheses subject to experimental testable 
verification. As an offshoot and definite bonus of this 
process, possibly a new more expansive understanding 
ofthe role of the vacuum in both nature and consciousness 
‘will be in the offing, 
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Resonant Phenomena Occurring in Alternating Current Circuit 


Alexander V. Frolov 


тыла: 74812) 300-3844 
pe 


There is a classical (according to manuals) notion that 
resonant phenomena can not influence on efficiency of a 
transformer or a motor as in a capacitive circuit or in an 
Inductive circuit power produced at minimal power at 
the input ofan oscillation circuiti reactive (let us remind. 
that active power is measured at active resistance), 


At the beginning of tho last century this aspect was 
viewed differently. Advantages of a resonant case in 
alternating current circuits were used in practice. Let us 
appeal to a rare book by J. Claude-V. Ostwald named 
“Electricity and its applications by popular language” 
(EN. Kushnerov Press, Moscow, 1914, p. 463). 


“The phenomenon proceeds in a corresponding electric 
circuit as well as it occurs in hydraulic model: if self- 
Induction and capacity parallel connected with each other 
are under influence of an alternating electric propulsion 
force then the total current coming through the system is 
equal to the difference of currents which pass two certain. 
paths. 


кол 


join ammeters to the general circuit (M) and to either 
path (P and №). ИР demonstrates 100 Amperes and 
N demonstrates 80 Amperes then the total current will 
be equal to 20 Amperes instead of 180 Amperes. Thus 
alternating current has its own "summary" so we should 
consider its condition. ...capacity introduction 
compensates self-induction action in some way... letus 
begin to change the self-induction by moving a core into. 
‘What will happen if the current coming through tho coil 
achieves 80 Amperes, ie. is equal to the current observed 
in the path with a capacitor? 


Аз you guess, since the total current is equal to difference 
between currents passing the paths then now it will be 
equal zero. It is an incredible case:the device produces 
zero current dividing into two paths and in each of these 
‘paths current is equal to 80 Amperes. It is a good example 
forthe first acquaintance with alternating current, isn tit?" 


Andrey A. Melnichenko (Moscow) is one of modem 
Investigators who research this phenomenon. Any motor 


of alternating current can bo considered as inductance. 
‘A circuit consists of motor coils and some capacitor 
connocted in series with the motor winding. Thus if we 
take the circuit, consisting of motor coils and a capacitor 
which is connected in series to motor winding and adjust 
itin resonance, then mechanical power occurring on the 
motor shaft is produced at zero (minimal) power 
consumption of an alternating current source, 


Molnichonko applied a simple method of voltage increase 
by meanse of resonance: he succeeded in obtaining of 
normal voltage for operation of standard motors of 50 Hz 
220 V from a source of 50 Hz 110 V and 70 V. The circuit. 
consumption for overcoming of its active resistance (of 
coils) can be considered as insignificant. Low frequency 
currents require a large capacitor. Nevertheless even at. 
higher frequency, for example at 400 Hz, the system can 
be compact and effective. This method is worth to be 
applied in a scheme consisting of an alternating current 
‘motor in resonance mode and an electric generator which 
has a stable load. Change of load causes change of 
rotation speed therefore the system requires to be 
readjusted for resonance, 


Experiments with powerful alternating current motors 
(about 100 Amperes as J.C. Ostwald wrote) working in 
resonance mode should demonstrate all advantages of 
the resonance mode application. 


uation of Aernative Power Engineering] 


Engineers 
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Space Power Generator 
and Paramahamsa Tewari Update 


‘Submitted by Toby Grotz, USA. 


m——A 


А now generation of Space Power Generators is being built by Paramahamsa Tewari. Tho new design is expected 
to achieve substantial gains over previous models which has been measured over unity by experts in the utility 
industry as well as by independent consultants. Details are presented on the web sito http://www.tewari org. 


From the Electron to a Perpetual System of Motion 


Paramahamsa Tewari, B.Sc. Engg 


As is well known, an electron, despite high-speed interactions with electric and magnetic fields and other particles 
of matter, remains unaffected structurally—maintaining its mass, charge, inertia, and locality after the interactions. 
‘This single fact itself is sufficient to postulate on the existence of some unique universal entity constituting the 
electron, such that the structure explains the known properties and behavior of the electron ~ as to how it sustains 
the collisions with the other particles and, yet, remains permanently indestructible without any reduction in the 
quantities of its basic properties. A theory that explains this enigmatic fact is framed and described in detail 
elsewhere. It reveals that the electron is a perpetually rotating system, a space-vortex (vortex of absolute vacuum) 
that through the process of motion in electric current, and interaction with external magnetic field can also lead 
to the development of a system partially violating Lenz's law and, thereby, capable of achieving perpetual motion 
in a machine, Such a conclusion has a new theoretical basis, as well as experimental confirmation - briefly 
outlined in this paper. 


The basic understanding of the interaction of electric current with magnetic fields requires deeper knowledge of the 
fundamental nature of the electric current as well the magnetic field; this, in turn, leads to an inquiry on the nature 
of “electric charge” and its distribution in the electron structure. The origin of electron mass and charge, electrostatic 
and electrodynamic forces are described below with the vortex structure of electron, which further facilitates 
explanation of atomic structure and, thereafter, an over-unity efficiency generator. Due to brevity, predominantly 
qualitativo-descriptions of the physical processes involved have been presented. 


‘The full theory and diagrams are presented in From the Electron to a Perpetual System of Motion at 
ttp://wwrw.tewari.org, 


Universal Principles of Space and Matter 
(A Call for Conceptual Reorientation) 


А new book, Universal Principles of Space and Matter has just been published by Paramahamsa Tewari. 
‘Arangements are being made with the publisher to provide these books outside of India. Tho price is expected to 
be about $30 depending on shipping costs from India. 


А now theory of matter, that confronts with the existing concepts of space in the contemporary physics. 
‘The basic phenomena dealt with are: 
* Structural interrelationship between space and matter. 


* Origin of mass, inertia, and electric charge 
* Creation of the electron from space 
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2 3 * Discovery of new fundamental equations on mass and charge. 
< Derivation of the presently known universal constants (gravitational, Coulomb's 

ШШ Mele qM constant, dielectric, magnetic permeability, electron charge, electron mass, Planck's 
constant etc.) with the postulate of a single universal costant - the speed of 

light in the absolute vacuum 

* Discovery of an inward force in nuclear structure against the Coulomb 

repulsive forces, hitherto unknown. 

* Relationship between light and gravity 

* Theoretical derivation of the surface gravity of the Earth, Sun and the 

planets 

* Discovery of electrical repulsive forces between the Sun and the planets, 

unknown in celestial mechanics 

* Derivation of the planetary orbits 

* Prediction of the continuous creation of universal matter at glactic 

centers and existence of electrical forces of interaction btween the stars 

and galaxies, so far least suspected 

* Identifying the fundamental particle of matter 

* Revelation of conceptual errors in the modern understanding of the basic 

nature of light 

* Vindication of Einstein's conclusion of the speed of light as the limiting speed 


* Vindication of Descartes’ principle of property-less ether. 
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"Tho self-running bicycle wheel was shown to the public 
at the First International New Science Symposium in 
1997, held in Korea. The inventor ofthe wheel, Mr. Kohei 
Minato, was a speaker during the symposium. Оп 
wwwkeelynet.com you can find the quote of an eye- 
witness: 


"The motor is actuated by moving the N pole of a large 
permanent magnet (the drive magnet) toward the 
‘wheel. As this magnet is moved toward the wheel, the 
wheel starts to spin, As the magnet is moved closer to 
the wheel it spins faster. 


The acceleration of the wheel is rapid. So rapid in fact, 
as to be startling. To put it another way I was very 
impressed. The motor works. And it works very well. 
In the film clip (see http://fdp.hemsida.net) a slight 
pumping action of Minato's hand holding the magnet 
is apparent. When I braced my hand so that there was 
no pumping action, the motor stil ran. In fact it seemed 
to run better 


Fig.1 


Pumping action by the hand held magnet is not the 
power that drives the motor. When the drive magnet 
is moved away from the wheel it coasts rather quickly 
to а stop and comes to rest in a manner typical of any 
spinning bicycle wheel. Again when the wheel is at 
rest and a large magnet is moved up to the wheel it 
starts to spin. At no time it is necessary to touch the 
‘wheel to get it rotating.” 


Г 
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Since the symposium in 1997 and the first publications 
in tho Internet several people have tried to replicate 
the wheel, as it seemed to be a perfect energy source 
for the future. Some claims are made that replication 
was successful but no proof in the form of pictures or 
video clips are given. 


Because I have a great interest in magnets and free 
energy and the fact that I did a lot of experiments to 
find a device that could be rotated only by means of 
permanent magnets, I decided to try to replicate the 
wheel by myself. 


‘This journey started by searching on the Internet and 
collecting all the material that was available. A good 
way to sort all the found material was building my 
own website at http://fdp.hemsida.net where all my 
findings are presented. 


One of the devices I build was made from a “how to 
build a Minato wheel'-manual that I found on the 
Internet, 


Fig. 5 


Unfortunately this wheel did not show any 
movement at all. I mounted the magnets at several 
angles and distances from the rim without 
achieving any positive results. Since the size of the 
wheel (1 meter diameter) was not very practical to 
handle and since the results were negative 1 
searched for an easier way for testing. I found that. 
the use of Styrofoam, an old turntable and 
Neodymium disc magnets kept the whole project 
within the edges of my kitchen table. I developed a 
computer program to help me design wheels, since 
I want to be able to replicate my own wheel, in case 
I find a model that works. I do not believe in an 
engine that works after several weeks of tuning and 
that fails to function as soon as one magnet is 
replaced. Individual tuning is okay to optimise a 
working design but if a design does not show the 
potential to rotate by itself it's a flawed design. 


After optimising the way to build the small wheels, 
Т соша design and make a wheel in 30 minutes. 


1 made a test scenario and the results for every 
test were posted on the web sit 


Fig. 6 


searched for the ‘perfect’ angle, number of magnets and 
Position. The set-up with the strongest thrust was used 
as the base for the other experiment. By this time realized. 
that I was not really trying to rebuild the Minato wheel 
but that I wanted a rotating device, powered by 
permanent magnets. 


When for the first time Idecided to split a track of magnets 
that covered 180 degrees of tho whoel in a number of 
smaller tracks, the results became much better. 


Fig. 7 


By using this way of placing the magnets, every track 
differs a little bit from the next track, depending on its 
place on the wheel. The angle of the magnets 
influences on the thrust that is given by the stator 
‘magnet, depending on the speed that the track is 
entering the magnetic field of the stator. In other words: 
the track at the beginning of the wheel, with magnets 
covered side of the wheel, gives loss thrust than the 
track at the end. This is important since a track with a 
lot of thrust has a big ‘sticky spot’ that should pass 
the stator. This ‘sticky spot’ stops the wheel during its 
rotation just before the first track enters the magnetic 
field of the stator. 


During the last experiments the stator magnet changed 
place and pushed against the magnetic fields of the 
tracks from above. Simply because more thrust was 
developed by this way. The next wheel will have the 
tracks mounted on a different level. It means that the 
first track will have a bigger distance to the stator 
magnet than the last track. This should make the 
sticky spot weaker and the final ‘kick off’ stronger. 
‘The final wheel will be mounted vertically, like the 
Minato Wheel. 


‘Thanks to the invention of the Neodymium magnet in 
1083, magnets became much more powerful while the 
size and length decreased. Before 1983 a lot of the 


experiments could not be done since the size of the 
magnets made the positioning of several magnets in 
tracks like this was impossible. It is my personal 
believes that the strength of these magnets will lead 
to results that are impossible according to the physical 
law books, because these magnets did not exist when 
those books were written, 


Until the moment I write this I have not found the 
perfect energy source yet but by exploitation all the 
material and findings on my web site [hope that more 
people get interested and will help searching for a 
Great energy device that will not pollute the air which 
our children and grand children have to breath. 


Sergey A. Gerasimov, Russia 


Physics Department, Rostov State University, Rostov-on-Don, 344090 
Email: GSIM1953@mail ru 


The article presents results of the experimental study 
ofthe motion created by vibrations of an internal mass 
of the system of bodies accompanied by impacts of 
the unbalanced load with the external body. This type 
of propulsion drive is known by a number of names. 
Among these are the vibrational propulsion device 
and reactionless machine. Sometimes itis called the 
dnertioid 1, 2]. The vibrational transposition is proved 
to go on by means of internal forces of a system of 
bodies [2-5]. The Tolehin's inertioid [6] is considered 
to be the first device that used the forces of inertia to 
create the reactionless infinite motion in space. We are 
not in a position to be a judge of this. There exist a 
number of projects of such machines but experimental 
results concerning such kind of motion are very limited. 
Below there are the experimental results on average 
velocities of such a motion and the description of a 
propulsion device a main particularity of which is 
absence of wheel-drive, 


Fig.1 


Scematie representation of a vibratory pact se transposition. 


The unbalanced load in this device is an electric 
motor E of mass m that executes undumped vibrations 


relative to a platform P of mass M with four wheels W 
which can roll on a horizontal surface L with rolling 
fiction the coefficient of which is К. The frictional force 
is determined to be a force which adjusts to keep the 
cart from motion across a surface. A disk cam C at 
опе end of the axle of the motor ensures a prescribed 
character of the vibrations and elastic impacts 
between the load m and the follower B of radius a. In 
present experimental device, the cam C consists of 
two semicircles of different radii and R as it is shown. 
in Fig.1. In this experiment r=0.03m, R=0.05m and 

0.01m. The electric motor and the platform are 
coupled by a connecting spring S. The force F by 
means of which the electric motor is pressed to the 
follower varies linearly from F=4N at x-0.04m to 
4.8N at x=0.08m. The compressed spring S is 
necessary not only for creating close contact between 
the cam and the follower. The restoring force of the 
spring produces the transposition of the cart in a 
direction opposite to F when the follower moves 
without contact from x=2R-r+a up to an impact at 
+a. The impact suppresses the transposition. 
‘Another mode of transposition is also possible when 
the impact of the cam on the follower is a reason of 
the transposition of the cart in the direction of the 
force F. In this case the frictional force extinguishes 
the transposition of the cart. 


Friction between the load of mass т and the cart is 
negligible since the corresponding effective 
coefficient is less than 0.001. The same is for the 
friction between the cam and the follower. The mass 
of the spring is m,=0.007 kg , апа the mass of the 

019 Kg. The total mass of the wheels 15 
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During the last experiments the stator magnet changed 
place and pushed against the magnetic fields of the 
tracks from above. Simply because more thrust was 
developed by this way. The next wheel will have the 
tracks mounted on a different level. It means that the 
first track will have a bigger distance to the stator 
magnet than the last track. This should make the 
sticky spot weaker and the final ‘kick off’ stronger. 
‘The final wheel will be mounted vertically, like the 
Minato Wheel. 
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1083, magnets became much more powerful while the 
size and length decreased. Before 1983 a lot of the 


experiments could not be done since the size of the 
magnets made the positioning of several magnets in 
tracks like this was impossible. It is my personal 
believes that the strength of these magnets will lead 
to results that are impossible according to the physical 
law books, because these magnets did not exist when 
those books were written, 
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and reactionless machine. Sometimes itis called the 
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bodies [2-5]. The Tolehin's inertioid [6] is considered 
to be the first device that used the forces of inertia to 
create the reactionless infinite motion in space. We are 
not in a position to be a judge of this. There exist a 
number of projects of such machines but experimental 
results concerning such kind of motion are very limited. 
Below there are the experimental results on average 
velocities of such a motion and the description of a 
propulsion device a main particularity of which is 
absence of wheel-drive, 
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The unbalanced load in this device is an electric 
motor E of mass m that executes undumped vibrations 


relative to a platform P of mass M with four wheels W 
which can roll on a horizontal surface L with rolling 
fiction the coefficient of which is К. The frictional force 
is determined to be a force which adjusts to keep the 
cart from motion across a surface. A disk cam C at 
опе end of the axle of the motor ensures a prescribed 
character of the vibrations and elastic impacts 
between the load m and the follower B of radius a. In 
present experimental device, the cam C consists of 
two semicircles of different radii and R as it is shown. 
in Fig.1. In this experiment r=0.03m, R=0.05m and 

0.01m. The electric motor and the platform are 
coupled by a connecting spring S. The force F by 
means of which the electric motor is pressed to the 
follower varies linearly from F=4N at x-0.04m to 
4.8N at x=0.08m. The compressed spring S is 
necessary not only for creating close contact between 
the cam and the follower. The restoring force of the 
spring produces the transposition of the cart in a 
direction opposite to F when the follower moves 
without contact from x=2R-r+a up to an impact at 
+a. The impact suppresses the transposition. 
‘Another mode of transposition is also possible when 
the impact of the cam on the follower is a reason of 
the transposition of the cart in the direction of the 
force F. In this case the frictional force extinguishes 
the transposition of the cart. 


Friction between the load of mass т and the cart is 
negligible since the corresponding effective 
coefficient is less than 0.001. The same is for the 
friction between the cam and the follower. The mass 
of the spring is m,=0.007 kg , апа the mass of the 
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analysis. Thus, the total mass of the unbalanced body 
is chosen to be much larger than the mass of the cam 
or the spring: m = m,+ mo m,=m, 


° 0.05 олок 


Fig. 2 
Fictional coefficient dependence of average velocity 
of the platform at the period of vibrations T=1s for 

various mass ratios m/M: 
9 kg , (b) m=1.2 kg, (c) m. 


(a) м: 


6kg 


At least in the case of irreversible mode, one could 
expect that the value of average velocity of 
transposition <v> must be proportional to the number 
of impacts per unit of time. In the other words the 
path traveled by the cart per one impact must not 
depend on frequency of vibrations. This is a reason 
why the dependence of the product <v>T versus 
the value of the friction coefficient k and ratio of 
masses d = m/M is investigated in this work. 
Measurements were carried out for two magnitudes 
of rotation period T= 1s and T=6s of the cam. The 
obtained results are presented in Fig. 2 and Fig. 3. 
First of all, the assumption mentioned above is not 
confirmed. 


Fig.3 

Average velocity of the platform <v> as a function of 

fictional coefficient К at T=6s for various mass ratios 
m/M: (a) M-0 kg , (b) m=1.2 к, (c) m=1.6 kg 


The value <v>T for the period of the rotation T=1s 
sufficiently differs from that for T=6s measured at the 
same conditions. Besides, when the mass ratio is large 
the cart can change its direction of transposition. The 
reason of these results is not clear but this device 
provides a challenge to explain and investigate this 
kind of motion that enables us to discover the 
reactionless motion if it is probable. One should pay 
attention to a fact that the infinite transposition of the 
platform takes place even if tho friction coefficient k is 
small 
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Production of Ball центов in h 
Laboratory Enviro! à 


Report by our correspondent Alla Pashova 


‘Three years ago a working device producing a ball 
lightning in laboratory environment was designed in 
Saint-Petersburg Instituto for Nuclear Physics (SPINP). 
‘The produced ball lightning is accessible for detail 
investigation and quite stable. The lifetime of the ball 
lightning comes to about one second that is rather 
significant for alike artificial formations. The 
experiments on the device made by scientists of SPINE. 
ie. A. Е. Egorov, G. D. Shabanov, S. Stepanov, аге not 
supported or financed. Let us note that every scientist 
of the group searches proofs for his own hypothesis of 
nature and structure of the ball lightning at all 


A leading expert of SPINP, Anton І. Egorov, pays 
attention to dethronement of scientific myths: 


— There is a myth of ball lightning that is created 
by mass media. The mythical ball lightning is a 
concentrate of mysterious energy which is extremely 
dangerous for a human. It destroys houses, kills 
animals, pursues people. After meeting it a human can. 
lose his hair or teeth and different misfortunes begin 
to happen. Supposing a simple story of a farmer- 
eyewitness: “It thundered, and a fist-sized fire ball 
rolled down along a drainpipe. It fell into a barrel of 
water, the water gurgled. I came up to it and put my 
hand into the water. The water seemed to become 
warmer..." After republishing of the story by several 
newspapers a dramatic story about a ball lightning 
which has evaporated a barrel of water appears. No 
wonder that such familiar attitude to facts causes 
hundreds of hypotheses of ball lightning nature, 


— What is your hypothesis about ball lightning 
structure? 


— At the beginning of 90 I. D. Stakhanov, a 
member of Institute of Magnetism (IZMIRAN), 
developed a special method to interview eye-witnesses 
that resulted a right notion on ball lightning 
phenomenon. According to Stakhanov, ball lightning 
is a clot of hydrated plasma which is generated in wet 
air at electrical discharge. 


Water as a chemical compound is remarkable for its 
anomalous properties: combining of two lightest 
elements does not generate gas but produces a high- 
boiling liquid. This is caused by extremely irregular 
distribution of electrons in a water molecule, Due to 
this property it acquires properties of an electric dipole. 
"Water molecules interact with charged ions, aerosol 
particles, and with each other in a special way. 


If a positive ion and a negative ion are introduced 
simultaneously into a puff of warm wet air then water 
dipoles immediately produce hydrate shells around the 
ions. When the hydrated positive ion approaches the 
hydrated negative ion additional water molecules are 
drown into gaps between them. As a result, there is a 
stable cluster in which the charged ions are conserved, 
The cluster consists of two ions of opposite charges 
and the hydrate shell. Water molecules prevent the 
fons’ approaching and recombination, hence, lifetime 
ofthe ions in the cluster increases up to tens of minutes, 
ie. in 12-13 orders. Interaction of clusters causes open: 
chain structures followed by space structures. That is 
to say, there is appeared a clot of cold hydrated plasma 
that accumulates great energy (up to 1 kylojoule per 
liter). The clot of plasma loses this energy at 
recombination of ions. 


— Could you, please, tell about the design of the 
device? What processes proceed when the device is 
operating? 


— — Ourtaskisto introduce an abundant population 
of ions into a puff of warm air saturated with water 
vapors. A base of the device for laboratory reproduction. 
of ball lightning is a capacitor bank which is able to be 
charged up to 5.5 KV. The positive pole of the capacitor 
bank is connected to a ring electrode by means of a 
copper bar. The ring electrode is placed on a bottom of 
a polyethylene reservoir filled with water. The negative 
pole of the capacitor bank is connected to a carbonic 
electrode which is placed in the centre of the reservoir 
near water surface. A quartz pipe encloses the 
electrode in such a way that it is possible to drop water 
or to put some natural matter on it. 


‘To generate a ball lightning 2-3 drops of water are put 
on the electrode. When impulse discharge occurs a 
bright plasma spout escapes the centre of the electrode 
that is accompanied by a quiet plop. A glowing 
plasmoid which is an artificial ball lightning parte from 
the plasma spout. It comes up slowly in the air and 
thon disappears falling to pieces in 0.2-0.3 seconds. 


We have made thousands of experiments for 
investigation of ball lightning properties, i.e. defining 
size, lifetime, colour, average temperature, excessive 
charge, content of a dust component. 


It was ascertained that the artificial ball lightning is 
generated in a narrow interval of breakdown tensions. 
The average size of such a ball lightning is 12-20 em, 
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and its lifetime comes to 1 second. Temperature of the 
ball lightning is not very high, ie. 50° C. This can be 
defined if to take into account speed of rising of the 
ball lightning. Ifthe plasmoid is accepted as a puff of 
warm wet air of 14-centimeter diameter which in 
atmosphere comes up at 293 К at speed of 1-1.2 m/sec 
then, consequently, its temperature should not exceed 
330K 


Colour of the lightning varies greatly and depends on 
presence of aerosol of matter trapped in the moment 
of discharge. Usually the lilac central part of the 
plasmoid is surrounded by a diffusive yellowish layer. 
Some admixture of natrium salt and calcium makes the 
core of the plasmoid yellow or orange. 


Ifthe central carbonic electrode is replaced by an iron 
or copper or aluminum one then the fundamental 
character of the phenomenon does not change. 
However, colour ofthe plasmoid depends on a radiation 
spectrum of excited atoms of the electrode, Lo. iron 
plasmoids are whitish, copper plasmoids are greenish, 
aluminum ones are white with reddish shimmer. 


— A generated ball lightning exists for about 1 
second. How can it be made more stable? 


— Lifetime of an artificial ball lightning depends 
on many conditions, ie. size and geometrical form of 
the central electrode, voltage between the electrodes, 
value and duration of a current impulse, temperature 
and electroconductivity of water which is put on the 
central electrode. Besides, lifetime of the plasmoid can 
be changed by introducing ап additional dispersive 
phase into it. We have tested tens of matters and begun 
to investigate suspensions of colloidal graphite and 
fine-dyspersated ferric oxide. 


А suspension of 3 g of colloidal graphite, 8-10 ml of 
acetone (which played role of penetrating agent), and 
90 ml of water is put on the central carbonic electrode. 
When an electrical discharge occurs a layer of the 
suspension forms a flying spherical plasmoid. It comes 
up slowly and disappears in 0.3-0.8 seconds. The core. 
of the plasmoid has a colour of flame, ie. colour of 
burning carbon. 


To prolong the existence of the generated ball lightning 
without application of aerosols it will be possible to 
use the so-called “Faraday's cylinder" whose 
production has been already begun. For the same 
purpose G.D. Shabanov proposes to put a stopping 
potential on a probe of detention. 


— There isan opinion that physical nature of ball 
lightning is similar to the process of controlled 
thermonuclear fusion. In this case, if your work on 
generation of a stable ball lightning is successful then 
you will be a competitor of the expensive project of 
controlled thermonuclear fusion. 


— I think that it is totally incorrect. Hydrated 


plasma is tho first enemy of the thermo-nuclear fusion 
‘as water molecules donot allow neutrons approach each 
other. Effective cold fusion should be realized in organic 
liquids, for example, in heavy acetone or in a water-free 
medium. Somehow, it should be an absolutely "dry" 
process. No experiments on real "dry" cold fusion have 
been realized in practice. It has not been also examined 
the surfaces on which the combination of heavy 
hydrogen atoms produces maximal heating. 


Scientists should pay attention to two most effective 
cold fusion processes. The first one expects association 
of two atoms of deuterium occurring on a totally dry 
deuterated surface which consists of, for example, 
zirconium deuteride. In the moment of fasion of a 
deuterium molecule local heating appears, and neutrons 
depart. The other perspective method of realization of 
the cold fusion process requires an absolutely "dry 

organic liquid, Le. liquid acetone in which hydrogen 
atoms are replaced by deuterium atoms (C, D;O ) or 
by atoms of cyclic compound of C, (D, ),. A tellurium 
ог zirconium tip of an ultra-sonic dispersant is placed 
into a reservoir of this liquid. Cavitation blebs are formed 
(on the surface of the dispersant. Neutron output comes 
to 10° particles. Maximal neutron output, which was 
achieved by Lipson, an American experimenter, consists 
of 10° neutrons at a desired result of 10". Certain 
‘quantity of neutrons can be obtained during ultrasonic 
cavitation which is accompanied by a phenomenon of 
sonoluminescence. Due to sound resonance the only 
cavitation bleb is generated in acetone. When the bleb 
collapses weak glowing is observed. The cause of this 
phenomenon consists in gas heating occurring in the 
bleb that is the result of high pressure produced by its 
collapse. The burst can last from 1/20 up to 1/1000 sec. 
Light intensiveness depends on quantity of gas in the 
bleb. If gas is absent in the bleb then the glowing does 
not occur. Light emission of the bleb is very weak, it 
becomes visible if it is strengthen or in absolute 
darkness. 


— Is it rightful that cold fusion is the future of world 
power engineering? 


To my mind another direction seems to be more 
perspective, ie. extraction of uranium from sea water 
and then its burning in heavy hydrogen reactors like 
‘one which exists in Canada, Photo voltaic accumulators 
can also become a successful approach of the 
alternative traditional fuel engineering. By the way, a 
working model of such a device to utilize free solar 
energy has recently been created in our Institute 
(official web site: http://wvrw.pnpi spb.ru). 


Editor: Read the publications on this theme in following 
issues of our magazine. Below there is a description of 
other attempts to generate a ball lightning in laboratory 
‘environment or at home. Resides, we publish an article 
dedicated to the problem of laser control of ball lightning. 
In the article there are photos (also seo the cover page) 
and a scheme of the working device designed by this 
scientific group. 


Ball Lightning 
Experiments 


Information from. 
https eww personal:umich edu/~reginaldb 


Ball Lightning 
in the Microwave 


This is a great experiment to try at home. It requires a 
microwave oven, a candle, a toothpick and a lighter. 
First you put the candle (—1-2 inches in height) in the 
microwave (remove glass plate from bottom so candle 
sits on metal). Put the toothpick in the candle sticking 
straight up. Light the toothpick on fire so that flames 
are leaping off the tip. Shut the door quickly and turn 
оп oven full blast. There will be loud popping noises 
апа then balls of fire will leap from the toothpick and 
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In the article a possibility of streak lightning control 
by means of low intensive laser emission is observed. 


During investigation of an electric discharge into air 
half-space [1] it was noticed that this discharge can 
bo controlled by a low intensive laser beam. Now there 
is a problem of laser control of lightning discharge [2] 
However, numerous works on this approach 
demonstrate that “the hope to get a quick solution of 
the problem of lightning control by laser emission has 
not been confirmed" [3] 


Careful observation of this problem in [2] has shown 
ways out the situation. The authors of [2] consider 
plasma channel produced (by means of laser) in free 
atmosphere at a possible greatest height to be of 
doubtless interest of the science of lightning. Finally, 
creation of the plasma channel should be of benefit for 
lightning protection, The authors of [2] give notice that 


fy around inside the microwave while making a 
buzzing sound like a bee. If it doesn't work at first try 
to move the position of the candle in order to find the 
"hot spot" in the oven for it to work. 


Real Ball Lightning Generated 
by Pulsed Power Inductor 


This experiment is very DANGEROUS. Tho author did 
this one a few years ago. The Idea was got from an 
article about a guy generating ball lightning using a 
high current transformer (TBA). The author had an idea 
of using an inductor to store large amounts of electrical 
energy. The conductor on the end of the stick touches 
the metal ring. This completes the circuit, and start 
the inductor. Then there was used the air compressor 
nozzle to blow out the are as the wire was pulled away. 
‘The copper wire explodes and creates rapidly rotating 
and burning molten balls of copper. These ‘Balls of Fire’ 
exhibit many of the properties of real ball lightning, 


“there are many difficulties of fundamental and 
practical importance on this path”. 


Weak theoretical understanding of lightning generation 
causes pessimistic estimations of solution of the 
problem. The article [2] notes particularly that “there 
are neither adequate theory, nor numerical calculations 
and qualitative understanding of the phenomena 
defining the speed of a leader... The situation of a 
theory of the leader channel is little better (fom 
quantitative point of view)...” 


Realistically the following statement can refer to the 
lightning discharge: “The electric discharge appeared 
to be very "unhandy" for theoretical description but 
the most interesting phenomenon in the experimental 
aspect" [4] 


Experimental Part 


In this work a capacitor bank with 0.6 mF capacity, 
which can be fed up to ~5 kV, was used to produce 
impulse discharge into air half-space. A scheme of the 
device is presented in Fig.l. At connection/ 
disconnection of a discharger 5 а “spout” is let out of an 
electrode 3. The spout carries the potential of the 
cathode (virtual cathode) at a significant height into air 
half-space. A probe placed at the height of ~15 cm fixes 
a potential which is similar to the potential occurring at 
the cathode, The researches have demonstrated that the 
produced formation continues to glow for several 
hundreds of milliseconds (the glow is fixed from a zone 
located at 15-45 em above the cathode). Typical time of 
the discharge comes to 100+20 msec and depends on 
the cathode material. Electric field generated in the 
spout comes to less than 8 V cm". 


New Energy Technologies, Issue #2 March - April 2003 


Ball Lightning 
Experiments 


Information from. 
https eww personal:umich edu/~reginaldb 


Ball Lightning 
in the Microwave 


This is a great experiment to try at home. It requires a 
microwave oven, a candle, a toothpick and a lighter. 
First you put the candle (—1-2 inches in height) in the 
microwave (remove glass plate from bottom so candle 
sits on metal). Put the toothpick in the candle sticking 
straight up. Light the toothpick on fire so that flames 
are leaping off the tip. Shut the door quickly and turn 
оп oven full blast. There will be loud popping noises 
апа then balls of fire will leap from the toothpick and 


x 
Васе Produced 


Еси Ей 
/ 


ТЯ! Space 


Gennady D. Shabanov, Russia 


Tel. +7(271)46477 
E-mail: discharge@gtn ru 


Oleg M. Zherebtsov, Russia 


‘Tel. +7(271)46272 
E-mail: omzher@mail.ru 


In the article a possibility of streak lightning control 
by means of low intensive laser emission is observed. 


During investigation of an electric discharge into air 
half-space [1] it was noticed that this discharge can 
bo controlled by a low intensive laser beam. Now there 
is a problem of laser control of lightning discharge [2] 
However, numerous works on this approach 
demonstrate that “the hope to get a quick solution of 
the problem of lightning control by laser emission has 
not been confirmed" [3] 


Careful observation of this problem in [2] has shown 
ways out the situation. The authors of [2] consider 
plasma channel produced (by means of laser) in free 
atmosphere at a possible greatest height to be of 
doubtless interest of the science of lightning. Finally, 
creation of the plasma channel should be of benefit for 
lightning protection, The authors of [2] give notice that 


fy around inside the microwave while making a 
buzzing sound like a bee. If it doesn't work at first try 
to move the position of the candle in order to find the 
"hot spot" in the oven for it to work. 


Real Ball Lightning Generated 
by Pulsed Power Inductor 


This experiment is very DANGEROUS. Tho author did 
this one a few years ago. The Idea was got from an 
article about a guy generating ball lightning using a 
high current transformer (TBA). The author had an idea 
of using an inductor to store large amounts of electrical 
energy. The conductor on the end of the stick touches 
the metal ring. This completes the circuit, and start 
the inductor. Then there was used the air compressor 
nozzle to blow out the are as the wire was pulled away. 
‘The copper wire explodes and creates rapidly rotating 
and burning molten balls of copper. These ‘Balls of Fire’ 
exhibit many of the properties of real ball lightning, 


“there are many difficulties of fundamental and 
practical importance on this path”. 


Weak theoretical understanding of lightning generation 
causes pessimistic estimations of solution of the 
problem. The article [2] notes particularly that “there 
are neither adequate theory, nor numerical calculations 
and qualitative understanding of the phenomena 
defining the speed of a leader... The situation of a 
theory of the leader channel is little better (fom 
quantitative point of view)...” 


Realistically the following statement can refer to the 
lightning discharge: “The electric discharge appeared 
to be very "unhandy" for theoretical description but 
the most interesting phenomenon in the experimental 
aspect" [4] 


Experimental Part 


In this work a capacitor bank with 0.6 mF capacity, 
which can be fed up to ~5 kV, was used to produce 
impulse discharge into air half-space. A scheme of the 
device is presented in Fig.l. At connection/ 
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the discharge comes to 100+20 msec and depends on 
the cathode material. Electric field generated in the 
spout comes to less than 8 V cm". 


New Energy Technologies, Issue #2 March - April 2003 


Figi 
А scheme of a device made for producing of long: 
living plasmoids 


1- a polyethylene reservoir, 2.— а ring electrode, 
3 - a central electrode, 4 — a capacitor bank of 
0.8 mF capacity, 5 - a discharger, 6 -water or 
aqueous suspension drop, 7 a quartz pipe, 8 — a carbonic 
or metal electrode, 9 — a copper bar. 


‘The spout was acted by weak laser emission of less 
than 1 mW at 22-centimotor height. The laser beam 
was directed perpendicular to the discharge axis, the 
spout achieving the laser beam moved along the beam. 
towards the laser. 


In Fig.2 the spout has moved —8.5 cm along the laser 
beam, and a usual sphere formation was generated. 
Due to the horizontal motion it was distorted if to be 
compared with usual sphere formation. The usual 
sphere formation is represented in Fig.3 (also see the 
cover) 


Fig.2 
Motion of the leader channel (spout) along the laser 
accompanied with the sphere formation 


Fig.3 
‘The standard ball formation 


Discuss 


As it is evenly mentioned in [S], results of model 
‘experiments are difficult to be applied directly to laser 
control of lightning because in short intervals 
characteristics of the discharge differ from 
characteristics of lightning discharges. Actually, at 
‘comparing considered current and the field existing in 
a lightning (i—100 A, ~3 V сш) with these phenomena 
occurring in a laboratory spark (~1 A, —300 V cm) 
incorrectness of modeling of this process becomes 
obvious. From the other hand the authors of [2] note that 
“the leader channel is like a channel of electric are... АЕ 
‘current strength of ~100 A plasma of the channel of the 
arc is supported by fields the densities of which come 
to several volts by a centimeter. The lightning has such 
leader currents". 


Even an ait arc of atmosphere pressure has a field of 
about 100 V em at currents of about 1 А. The generated 
discharges (spout) accompanied by the field ofless than 
8 V cm? (maximal current appearing in the discharge 
gap is 50-60 A) are more appropriate for modeling the 
leader channel of the streak lightning than typical 
discharges used for investigation of these processes, 
for example, like [6]. 


At first approximation the leader channel is considered 
as an ideal conductor in the article [2]. We make research 
to defino the field in the discharge (spout) more exactly. 
‘The article [2] makes the following consideration about 
а cause of occasional generation of new leader heads: 
“the surface of equipotential plasma conductor (channel) 
has a property of instability. There is an occasionally 
generated sharp jut. An intensified field appears at the 
jut along the edge. Under the influence of the field the 
jut becomes to grow in any direction including at the 
significant angle to the weak outer беа". The aforesaid 
seems to explain why our leader channel changes its 
direction and runs at right angle to its initial motion. 
(Fig.2). Weak harmonic action of the laser beam to the 
leader channel causes generation of a new head which 
continues motion "on the significant angle". 


‘The effect of plasma motion towards a light beam is a 
demonstration of a general tendency of propagation of 
the discharges to an incident electromagnetic field (7 

"Area occupied by plasma usually increases towards 
the laser emission" [8]. Leading character of motion of 
this formation is confirmed in [9] as well as the 
interaction with the laser beam is confirmed in [10]. It 
should be taken into account that in the works [9-10] 
experiments were performed at devices which 
generated such a discharge. However, that discharge 
was by 2 orders weaker than the discharge generated 
by the device represented in this work. Naturally, the 
results were less defined. Comparison of the discharges 
is presented in [11]. 


According to our data, the leader channel (spout) has 
a very abrupt bound (less than 1 mm). In this layer the 
field can come to ~30 kV cm: (at height of 15 em). 


Conclusions 


Duo to the assumption [2] about instability of the 
surface of the equipotential leader channel there has 
been successfully performed the "control" action on 
an electric discharge which models a streak lightning. 
It has been achieved by means of weak harmonic 
oscillations made by the laser. This mechanism is 
supposed to be applied for streak lightning control, 
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In general the conception was formulated in 1995 and 
today we can say that the concept of physical vacuum, 
which is a new source of energy, finds more and more 
supporters. The fundamental works about nature of 
"zero point energy" are published, for example, 
Andrew D. Sakharov [1], Hal T. Puthoff [2] and many 
other interesting works. It is clear now that space ог 
"physical vacuum" has its internal structure, therefore 
it can be used as a new source of energy if we organize 
the process of changing of this structure. Moreover, 
according to some theories, the existence of reality (i.e. 
the World of some certain parameters of space and 
time) is defined by the function of probability of energy 
density. For example, Dr. Nassikas, Greece [3], proves 
that it is not possible to consider the space without its 
‘energy, and there is no space without energy. The 
internal structure of reality is coexistence of two forms: 
gravitational energy and electromagnetic energy. Any 
local increase of the first one should produce decrease 
of the second one, so the sum amount of the change is 


In some other articles about energy transformation 
processes (gravitational form of energy into 
‘electromagnetic heat radiation of mass, for example) 
we can find that both increase of entropy and the 
Inverse processes (decrease of entropy) are possible 
and in this case the electromagnetic energy can be 
converted into the gravitational form, that is shown in 
details in the works of Nobel laureate I. Prigozhin, Order 
and Haos. Man's new dialog with Nature, London, 
1984. Since the direction of timo (the timo course) and 
direction of the entropy change (increase or decrease) 
аге related notions then free energy technologies аге 
considered by Kozyrev as methods of practical 
application of natural time course [4] that is presented 
їп aethor-dynamics by Frolov as aether flow of some 
density and this aether density determines the time 
rate as hardness of cause-effect connections for any 
process, and also for the process of existence of matter 
in space-time of this aether density. 


According to this theory, in any point of space it is 
possible to get power by means of energy 
transformations without any consumption of mass-fuel. 
We can say also that in this case some change of the 
‘energy density of space should be detected. 


Let's clarify some determinations: 
1. Тһе Potential (lat. Potentia that means “force' 

In physics this is scalar parameter, it's gradient 
expresses the intensity of field of a certain force. In 
common sense, the potential is possibilities, which 


exist for execution of some task, for completion of some 
work. 

2. The Work is a quantitative parameter of energy 
transformations. The transformation means here 
change of form. 

3. — The Energy (Greek "Energie" means “action, 
activity") is a quantitative charactoristic for different. 
forms of motion. 

4. — The Power is amount of work per unit of time. 


According to the given determinations by The Soviet 
Encyclopedic Dictionary, edition of 1988, Moscow, the 
fact of presence of potential (scalar) field, for 
‘example, electrical or gravitational filed, is real 
possibility to produce some work if we can organize 
‘change of energy forms. Let's note that power source 
is not required to keep the potential field in force. It 
is free, 


the potential (scalar) field can produce real 
work! 


‘The example of this work, which is produced by the 
field: body falls in gravitational field and when it strikes 
on the ground then some part of its potential energy is 
transformed to heat, that is the work as transformation 
of energy forms. So, there is a conclusion: the potential 
(scalar) field can produce real work! But we have 
‘considered only a half of cycle and in classical case in 
the second half of the cycle it will be necessary to 
produce the same work against the field to raise the 
body to the initial point. 


Let's formulate the task to produce the work 
periodically and to get the power in load from this 
process. Usual mistake is to accept the particular case 
(the same body returns back in the same field) as a 
single possible case. But in special case changes of 
the system are possible, for example, the field intensity 
is not a constant but some variable value (alternating 
ог pulsing), or the body changes its own parameters. 
In this case in each ofhalf-cycle of the process the field 
‘can produce real positive work to accelerate the body. 


‘The main technological solutions are obvious: it is 
necessary to create gradient of field in space (full or 
partial screening of trajectory of the body, which is 
‘moving in the field) or gradient of field in time (pulsing 
modo of field). This is quite easy for electric and 
magnetic fields, but for system, which uses 
gravitational field to produce the work, we can assume 
‘changes of parameters of the body only. 
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It is possible to understand why professional physicists 
dislike the question about possibility to use scalar 
(potential) fields to produce useful work in a load since 
they think about The Law of Energy Conservation. To 
find mutual understanding it is necessary “to upgrade" 
this Law for 4-dimentsional case of real physical 
system. It is necessary to introduce the notion of the 
structure of space-time whore the considered process 
is created, In other words, for real practical engineering 
tasks it is necessary to consider space-time of the real 
process but not an abstract space-time. Usually the 
energy density of technical processes is small in 
comparison with natural energy density of space 
(aether density), which is a result of real astrophysical 
processes, i.e. motion of planet, star, galaxy. If we 
discover structure ofthis real rhythm of the space-time 
of our planet then we'll be able to design it in our 
technical devices to use aethor-dynamics as theoretical 
basis. 


So, in orthodox physics there is the unchallengeable 
formulation: the work of potential field on closed 
trajectory of motion is equal to zero. Yos, itis right for 
only case: if one part of work is positive (the 
acceleration) and another part is negative (the 
deceleration). But one part of the trajectory ога part 
of periodic process with the negative work can be 
excluded by different methods: by means of spatial 
superposition, pulsing mode and change of interaction 
polarity or by the screening of electromagnetic 
interaction. 


For example, minor changes in vacuum tube design 
(the grid is located under cathode) allows increasing 
the kinetic energy of electrons and to increase emission 
current by means of the potential on the grid only. Also 
vector potential of magnetic field or gravitational 
potential can be used by similar way. 


Fig.1 


Besides this way it is possible to use pulsed mode and 
switch-off the primary energy source before the 
emission electrons will reach the anode, Fig.2. In this 
case there is not the conductivity current between 
anode and cathode and the primary source is not 
discharging during its work. 


Therefore, it is not а news that potential field can 
produce real work. In any textbook there are examples 
of positive and negative half-cycles that result to zero 
net work. But for the case of consequent execution of 
two processes the parameters of one of the processes 


can be changed, that the work, which is produced on 
the closed trajectory can bo formed as two or more 
parts of positive work. Important aspect is following 
it is necessary to determine the point (moment) of 
change the sign of the interaction and at that point 
(moment) to change the parameters of the process 
accordingly. 


ron f-t 
{= rad O 


Yos 2 


Fig. 2 


The good sense requires the answer: what is the source 
of the power to produce this work if this proposed 
concept is right? Let's notice that before the considered 
examples, the existence of power interactions of 
potential fields must make the same question, For 
example, how the ordinary permanent magnet (Le. its 
vector potential) holds а piece of metal making work 
against force of gravity without any fuel? How the 
potential field can move and accelerate ions, Lo. kinetic 
energy of ions can be increased without any fuel? What. 
provides the forces of elasticity? Let's try to find 
answers from consideration of inner structure of electric 
and magnetic field, especially let's develop our 
understanding of the notion of gradient, which 
describe properties of space-time design in area of 
this field. 


The concept of potential as bi-directional flow of 
photons and anti-photons was proposed by English 
‘mathematician B. Whittaker, and then it was developed 
by Dr. Thomas E. Bearden [5]. In this concept, the 
generalization of the Third Newton's law looks as the 
requirement of complementary pair to the process of 
the electromagnetic radiation. Since "process" means 
a change of information in time, this paired anti-process. 
is reversed in time. Of course, it is development of 
process to its own future, but from our point of view, it 
goes from future to past, According to generalized Third 
Newton's law the radiation of photon is paired with 
anti-photon. In this case, the internal space-time 
structure of electric potential field is formed by two 
contrary flows of energy: photons spread from charge 
source and the anti-photons "inflow" into the charged 
mass. Let's notice that this concept defines the 
relationship of charge and mass. The charge without 
mass does not have any sense. 


The flow of energy outgoing from charged mass is 
responsible for all phenomena of radiation. Incoming 
flow of energy is responsible for the gravitational 
interaction. Therefore, the notions “radiation” and 
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gravitation" can be considered as complementary 
pair; that із considered in details in concept of Josef 
Hasslberger [6] 


t is impossible to get “something” from 
“nothing” 


There is a quite correct question: since “something” 
can not be created from “nothing” then what and 
where will be changing if we create the process of free 
power dissipations in local area of our space-time by 
‘means of asymmetrical potential interaction? 


Let's try to present a "process" as some change of 
"information" in time and from this point we'll get the 
conclusion about results of this energy disbalance of 
the natural internal structure of potential field: in this 
case the entropy process in direct time (heat dissipation 
in load) should be balanced with equal anti-entropy 
process in reversed timo. In other words, the disbalance 
is change of the space-time curvature and changes in 
the time rate. 


So, it is impossible to get “something” from "nothing" 
but if we have understanding of the balance (process 
in time and anti-process in reversed timo) then in the 
Universe the 4-dimentsional balance is not violated. It 
is assumed here that it is impossible to create one 
process but it is possible to create two opposite 
balanced processes, and each of them produce real 
‘work in the load. In astrophysical consideration it was 
stated in 1964 by Academician Gustav Naan, Estonia, 
Tartu. He wrote [7]: 


“In our real world we could extract any 
amount of energy from vacuum if some 
technology provides at the same time the 
extracting of the same amount of energy for 
anti-world. Total sum value of energy is 
equal to zero.” 


Let's note also that similar conception of “dynamical 
zero" was applied in ancient India mathematics, i.e. 
"zero" is not “nothing” but it is hidden possibilities 
(balance of forces). 


Опе more interesting question appears: what is about. 
reality of the particle of matter after we have claimed 
that its mass-parameters are parameters of certain 
process? With this idea the material world as a whole 
is certain process and "stability" is not a property of 
some object but a parameter of its existence, which 
is a process in space-time of some certain energy 
density and some certain structure. By analogy the 
vortex in liquid is a process but it is not a liquid. 


Thereafter, as electron was presented by Shredinger 
as wave packet and by Whittaker as function of two 
scalar potentials, the old idea of instability or dynamic. 
structure of matter has the possibility of 
experimental testing and development as a 


teleportation technology. This idea is technology of 
‘space-time engineering, i.e. creation of the space-time 
with some certain parameters where curvature (or 
rate of time) determined rate of existence of the matter 
in space, Itis related with some energy density, which 
‘can he increased or decreased. Since by this way itis 
possible to consider any material particle of substance 
as certain process, which is balanced by 
corresponding time-reversed process, so there is no 
theoretical difficulties to develop technologies of 
chemical transmutation, — materialization, 
dematerialization, teleportation etc. 


So, the using of potential energy to create a process 
of dissipation of power in load does not violates the 
Law of Conservation, and this Law can be 
generalized: the total energy of four dimensional 
system is amount of energy of processes in time and 
energy of processes in reversed time, it is constant 
and it is equal to zero. 


Now let's try to review some free energy projects (the 
systems to produce work without consumption of 
fuel). Russian Peter the Great had intention to visit 
Germany in 1725 to test the Orferius' device. There is 
avery old description of “perpetually rotating wheel", 
which was made in India by inventor Bhaskar in 1150! 
From that times the mind of inventors is developed to 
other modern systems but due to the efforts of 
scientific groups, which are interested to keep in force 
the ideas of primitive materialism, the great idea of 
free energy transformation is distorted to such extent 
that any person, who began to speak about free 
energy, had a chance to get the name of "mad". Why? 
‘The reason is common understanding of the "power", 
which is “some work per unit of timo" and generally 
it can be presented only as result of some 
transformation of matter structure, i.e. disintegration, 
chemical reaction, nuclear decay, nuclear synthesis 
ог any change of structure of a matter. In any case, а 
‘material (the firewood, oil products or nuclear fuel) is 
considered as the fuel, regardless ofits transformation 
method. 


Some concepts did not consider the fields 
(electromagnetic, gravitational and others) as a kind 
of matter. So hypotheses, and even successful 
experiments on transformation of “non-material” type 
of energy in energy of material object (into the work) 
were not taken into consideration. The physics is а 
study about measurable and tangible quantities. New 
measurement methods let us work with a new physical 
phenomenon. 50, we can see that real situation in 
alternative energy is changing due to experimenters 
efforts but not from the great theoretical team. 


Some time ago the electric energy was not considered 
as а material object, but gradually people have been 
able to refuse the gas pipes, which were real material 
source of power for the gas light lamp, in favor of 
electric wires for electrical illumination. In a short time, 
[ think, it will be possible to refuse the wires and we'll 


consider the aether (physical vacuum) as unlimited 
energy source if we organize the process of 
transformation of space-time parameters. It will be 
necessary to drop the old conception of "primary source 
of power", which should be connected with the 
consumer by some method and to develop conception 
of free energy source in any place “on-demand” 


Let's consider, what the term “free energy" means 
today. The energy in general sense means the “ability 
of body to produce some work". The energy of closed 
system is constant. Certain device can look like 
“perpetual mobile”, but nobody will be shocked 
because the way of energy “inflow” is known, For 
‘example, solar panel battery is obtaining its power from 
external source of light. But in general case, 3- 
dimensional observer can see nothing similar to the 
inflow of energy into the system if multi-dimensional 
energy balance is not analyzed. In other words, 
"perpetual mobile" is a right name since for its 
description it is necessary to use notions of “Time”, 
"Eternity", “Causality” and other categories, which are 
‘more related with philosophy and religion but not with 
modern physics. 


The "perpetual mobile idea" is really value to be the 
purpose of serious scientific work. In the book “Great 
experiments in physics" published by “World”, 1973, 
Professor G. Lipson wrote: “Joule was the person of a 
very practical kind of mind and he was enthusiast of 
the perpetual mobile idea". I hope that it is not 
necessary to explain here who was Joule. However, 
“practicality” of free energy generators is obvious only 
for energy customers, but not for energy producers, 
who created the centralized system of energy 
distribution. This is the main reason of absence of 
alternative fuel-less energy systems in the modern 
market. 


Let's consider tho existing classification of “perpetual 
mobiles" 


1, "Perpetual mobile" of the first kind is a design, which 
can "create energy". It із disputable aspect and all 
patent offices refuse to consider the patent claim of 
such type. They answer that “energy can not be 
created or destroyed" but energy can he transformed 
from one type into another type. 


2. “Perpetual mobile" of the second kind is the collector 
of environmental heat. It is not a "thermo-pair" which 
uses temperature difference to produce electricity, but 
it is the “heat pump". This type of devices works with 
negative entropy, or more exactly, with sintropy. The 
terminology still is not defined but we can say that in 
entropy systems the produced work is equivalent to 
the dissipated heat and the work, which is produced 
by sintropy systems is equivalent to some absorbed 
environment heat, 


3. The “perpetual mobile" of the third kind is a 
demonstration of perpetual motion without friction. The 


analogue is electric current in superconductors. 
Development of this idea is creation of systems with 
negative friction. In electromagnetic systems it 
corresponds to the known cases of the “negative 
conductivity”, Le. some electrical circuits in this mode 
can generate output power. 


Additionally, let's show that “creation of energy" is 
possible in theory, for example: two processes of equal 
power compensate each other A + B = 0. Let's assume 
that some technology creates another (inverse) process 
as:0 = А + В Le. two processes of some power in sum. 
create zero result. In general principle, also there is 
possibility to use many processes balanced situation 
as A +В +C +... = O and this interesting conception 
is known as theory of multipolarity. 


Let's consider some quite real (to my mind) examples 
from the history of development of free energy 
technologies. Nikola Tesla's investigations are not well 
known to modern scientists and engineers. In his 
works on development of wire-less telecommunication 
Tesla used flat spiral coils as a secondary winding of 
transformer. The magnetic field of such coil is radial 
and it is placed in the plane of the coil. In 1995 the 
author of this article experimented with similar flat 
spiral coils. I have to claim that when such сой is 
operating as secondary winding and the solenoid 15 
the primary winding of the transformer then we can 
measure asymmetrical mutual induction, Le. 
connection of active load (lamp) to output circuit of the 
transformer is free from input power in the primary 
winding. It is the simplest example of technical 
realization of the asymmetrical cause-effect connection, 
described by Kozyrev in his theory of active properties 
of time, 


“creation of energy” is possible in theory. 


Another Tesla's invention is his resonance transformer, 
Modern electrical engineering describes transformer 
with forced electrical oscillations and radio engineering 
considers operation of resonance systems mainly. Tesla 
put the question on transformation of power in 
resonance transformer and by this way the efficiency 
сап be more than 100%. With high frequency currents 
and high power level Tesla used single-vire terminals 
as loads, Lo. the lamps and other single-wire receivers 
of power (motors) were powered from high frequency 
changing electric field. Such single-wire terminal does 
not consume any power from primary source because 
it uses the change of potential in point of connection 
to conductor let's note also that for maximum efficiency 
this point of connection should be one of the maximums 
of standing wave). 


The notion about “free vibrations" belongs to Tesla and 
this term describes sinusoidal oscillations in electric 
circuit that is created after short non-sinusoidal 
impulse due to real vibrations of the free electrons. 
Resonance mode of the free vibrations can be the real 
way to excess power output. 
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Original Tesla's approach to electrodynamics allowed 
him to build in 1934 fuel-less car with electromotor, 
which was powered from some 12 vacuum tubos 
generator of unknown design. 


‘The standing waves of electric field that were 
observed by Tesla during thunderstorm brought him 
to conclusion about possibility of the system to power 
remote energy consumers from energy generator 
without any transmission lines and without radiation 
methods, He assumed that it is necessary to create 
special standing wave of electric potential (or variable 
in time electric potential field) around the generator, 
then the unlimited number of loads (lamps, motors) in 
area of this potential field can be powered if they are. 
tuned in resonance with oscillations of the generator. 
Let's notice that in each receiver the power can't be 
‘more than power of this generator but it is possible to 
install many independent "receivers" without mutual 
interference. 


‘The modern investigations on these problems sound 
аз sensation, because Tesla's works are unknown for 
the modern generation of scientists. Of course, modern 
electronics components and the tools facilitios allow. 
to create real “miracles” in comparison with the past. 
age experiments. For example, engineer Avramonko 
described his work on single-wire power transmission 
in Journal of Russian Physical Ideas, 1991, No.2, and 
їп journal “Inventor and rationalizator" 1992, No. 5, 6. 
‘The light bulb (or ventilator) was used as load of the 
single-wire power transmission line. This line can be 
made of high resistance material, for example, 
tungsten, but the power can be transmitted without 
heating of wire! It is possible to say that in this 
experiment a wire does not transmit power from the 
generator to the load, but the wire is the conductor of 
information signal, which is created by polarizational 
current opened and described by M. Faraday. 


It is not difficult to repeat the experiments with single- 
wire line: it is necessary to place two diodes on the 
end of a line, which is connected to secondary 
windings of high voltage transformer (I used television 
set high voltage unit) by such a way that different poles 
of the diodes are connected to the line, Fig.3. 


Two other poles of diodes creato the source of 
potential difference (voltage), from what itis possible 
to charge the capacitor or to power the load 
(luminescent bulb). This diodes scheme is named as 


"Avramenko's diodes plug". In my experiments it was 
determined that high efficiency mode is resonance 
‘mode in real line and in this case the maximum change 
оГ potential is created in the point of connection of 
the "Avramonko's diodes plug". There is well known. 
formulas to calculate this resonance as quarter-wave 
antenna vibrator system. Of course, high frequency 
and high potential allow creating high power in the. 
load. In 2001-2003 New Energy Technologies 
magazine have published new experimental results 
on single-wire power transmission reported by 
research team from Moscow (Prof. Strebkov, 
Avramenko, Nekrasov and others). For example, they 
built and tested lines from 20 to 100 Kwtt power level! 


~ the electric potential field can create non- 
compensated force in the system and to 
produce a work without any power input. 


One more well known researcher on the subject of 
free energy was Thomas Townsend Brown. He 
considered creation of reactionless propulsion force 
by means of electric forces only. Ionization is not 
considered here! According to his works, the electric 
potential field can create non-compensated force in 
the system and to produce a work without any power 
input. English patent by T. T. Brown #300,311 of 
August 15, 1927 describes the method to create 
propulsion force and power from electric energy 
‘source only. In this fist patent it was claimed that in 
ordinary flat electric capacitor (two flat plates and 
dielectric between them), which is charged up to 
50 kilovolts and more, Brown discovered propulsion 
force. This force moves the capacitor to positively 
charged plate direction. It is only one of his ideas and 
in his other patents of 1930 - 1965 Brown has 
described many new methods to create propulsion 
force and free power in load by means of electric field 
only (scalar potential field as a source!) 


~ the efficiency of “electric system can be 
million to one" 


We have to exclude ideas on electrokinetic apparatus. 
since it is just a reactive method and propulsion force 
is result of ionization flow. Especial case is Brown's 
idea to create the asymmetry of electrostatic forces 
by means of some special form of surface, USA patent 
#3187206 of June 1, 1965, application of May 9, 1956 
(Fia 4). 


‘The schemes and descriptions by the Brown's patents 
are undoubtedly the work of great practical value. As 
was mentioned by Brown, the efficiency of “electric 
system can be million to one" because the potential 
field can produce real work, for example, rotate some 
electro generator, but it does not change the primary 
source of field. 


In 1927 T. Brown demonstrated the devices in Ohio, 
later he worked in France. His works in France were 


d in the USA. Detailed information on his works can be тес 
teria.com/brown and from the book "Electrograviticis Syst 
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Besides, there is the simplest example of creation of 
real work by means of potential field that is also 
resulting from the Brown's works. Usually two plates 
of electric capacitor are equal to each other. However, 
if one of the plates is small and another one is large 
then the electric field between them is not isotropy 
field and in this case there is some gradient of intensity 
of the field. In such field any dielectrical object, for 
example a ball, will be polarized unevenly and due to 
this fact some force should make it to be moving aside, 
where the field has the greater intensity. have to note 
for mathematicians that since the intensity is “gradient 
of potential" then gradient of intensity is the gradient 
of the gradient, i.e. it is the second derivative of 
Potential. This idea is an example of the well-known 
rule: the change gives the new quality. 


‘The example of creation of the propulsion force by 
means of potential field is also connected with 
perpetuum mobile" task, since conductivity 
currents in the capacitor are very small and it almost. 
does not require power consumption (after being 
charged once time) and the system can produce 
mechanical work permanently, in this case it is the 
work against the gravity force. In general case, if the 
design allows asymmetrical energy transformations, 
then the surplus output power and reactionloss 
propulsion force can he created in this system. 


Most likely future aerospace systems, which are based 
on the electrogravity, are the most perspective 
direction of free energy technologies. Why not for the 
power engineering? It is clear that now there are some 
existing fuel heating systems, heat stations and 
power industry to provide by some traditional way 
all current needs of the society and due to this fact. 
the innovation of any free energy technology is related 
with hard competition. However, for commercial 
programs for cosmos the reactive rockets principles 
are not acceptable more. Each satellite during its 
operation should produce profit to compensate large 
expenses for the rocket-carrier. Only fuel-less 
propulsion systems can allow developing space 
commercial programs that are new infinite market. 
Let's note that the gravitational (reactionless 
propulsion) technologies are not related with 
cosmodrome and their cost can be quite acceptable 
to realize the project with private funds. 


future aerospace systems, which are 
based on the electrogravity, are the most 
perspective direction of free energy 
technologies. 


‘There are some known examples of free energy 
systems. 


In 1921 The Seattle Times, as well as Denver Post of 
‘August B, 1921 published the articles about inventions 
of Alfred Earl Hubbard. His device included the central 
core with coil and eight remote coils placed around 
the central core. After primary impulse, the impulses 


in all coils were powered and rotating magnetic field 
was created in central coil. The power produced in 
tho central coil was quite sufficient for self-excitation 
of the system and for producing of useful work in the 
load (motor). The boat and the car with electromotor, 
which was powered from the Hubbard's generator, 
were demonstrated. 


In 1928, Lester Hondershot invented the electric 
generator of 300-Watts power. This device was 
designed of details used in radio-receiver to get 
oscillator (500 kilohertz) and non-inductive сой. Later, 
in 1970, William Cooper experimented with non- 
inductive bifilar coils. He used induction phenomenon 
in the case of zero magnetic component (two-wire 
winding or flat spire coil). 


‘The Cooper's USA patent 3610971 of 1971 describes 
the principle and the device to create power in 
secondary circuit without reaction on primary 
circuit, as well as method to get reactionless 
propulsion force for aerospace application. Cooper also 
has found that specially designed coils can produce 
the field, which can not be screened and this field has 
some common parameters with the gravitational field. 


The gravitation is considered Ьу Cooper as a 
polarization of atoms in gravity field of planet. So he 
declares in description of his patent: “the electronic 
generator... of super high frequency creating the 
pulsing electric field of single polarity... acting in 
‘opposite direction to the Earth gravitational field... that 
to depolarized the atoms and to release them from the 
gravitation 


Figs 


By the way, the gravitational field itself can be used to 
get а power. “Unbalanced wheel” is a well known 
design. The weights on the one side of the wheel, 
which is rotating in vertical plane, can be organized to 
be moving to axis, but on the another side the same 
weights can be organized to be shifted from the axis 
to the periphery ofthe wheel, By this way there is some 


constant shifted center of gravity in the system and it 
can be permanently rotating system. One of the 
inventors who built such wheel is Hugo R. Fraga, 
Havana, Cuba (The Perpetual Motion Mystery. 
В.А. Ford, Lindsay Publications Inc., Bradley, IL 60915, 
USA, 1987, see Fig. 5) 


‘The earliest information about such systems is dated 
of 1150 and the name of inventor is Bhaskar, India. He 
used the tangential disposed pipes, which were half- 
filled with water. In France (1235-1240) William de 
Onnecure demonstrated self-rotation wheel with seven 
weights. In Italy (1438) Mariano de Jacopo has built 
the system made of eight bars disposed in the plane of 
rotation, and the bar can be fold up in the middle like 
elbow joint to provide rotation. One of the well-known 
and documented events of real demonstration of 
perpetual rotation wheel was mentioned in 1620 
Edward Somerset (Second Marquis of Worcester), 
author of the book "Century of Inventions", 1963, has 
built and tested the wheel of about 4 meters in 
diameter, 14 weights of 25 kilograms each. The test of 
this machine was organized in London, in witness of 
Xing Кап, Grand Duke Hamilton and Grand Duke 
Richmond, and there are files in royal archives about 
this test. The descriptions of these and other systems 
are published in the book "Perpetual mobiles: past and 
present timo" by Brodiansky, Moscow, 
Energoatomisdat, 1989. 


In different idea, which is known from Leonardo Da 
Vinchi drawings, lifting of water is produced by the 
helical “Archimedes' screw" of small diameter with large 
centrifugal acceleration, which reduces weight, but 
lowering of water was organized with the screw of other 
(large) diameter, so the force of weight is working to 
rotate this screw by the weight of the falling water. The 
paradox of these systems will be removed if to consider 
them as systems of variable topology, as it was done at 


the beginning ofthe present article. Practically, the cycle 
is separated hero into two processes (the lifting and 
falling of mass) in the system with different parameters 
(the topology) for the first stage and the second stage 
of the cycle, but herewith it is necessary to consider 
two different physical systems, not one and the same. 
In that case, the classical theory can explain the work 
created by potential gravitational field of our planet as 
energy exchange between two different systems. 


Other well known topic is research projects by John 
Searle, i.e. the "Searle's disks" (Fig. б). It is necessary 
to note that the inventor mentioned in his articles anti- 
gravitational effect and free energy output also. The 
address is: John Searle, 13 Blackburn Lower Strand, 
Graham Park Estate, London MW9 5 NG, United 
Kingdom. 


In several words we can say that rotor makes free 
electrons to be displaced to the peripheries of the 
system. With sufficient velocity it was mentioned that 
there is phosphorescence and ionization around the 
disk. It is possible to assume that main effect is based 
оп well known Lorenz forces and understanding of the 
Poynting vector, which is circulating in this system, 
The ionization currents are closed through the space 
from periphery to the center, and self-rotation of the 
disk is provided by the classical Lorenz force, since 
the current interacts with magnetic field of the rollers. 


In Russian experiments of 1992 Roshin and Godin built 
similar system of 7KWtt power output and they claimed 
that 100 kg axial force and areas of decreased 
temperature in environmental also were detected. Fig.7 
demonstrates main parts of the system by Godin and 
Roshin. 


It is necessary to note that similar anti-gravitational 
effects appearing for the case of over-unity operation 
were observed by different inventors independently. 
For example, in 1990 Floyd Sweet demonstrated his 
invention named as "vacuum triode amplifier" VTA. 
‘The barium magnets were pre-conditioned by special 
method to be used in special “trigger mode”. This "bi- 
stable condition of magnet” provides possibility of 
transition from one direction of field to another 
direction due to the weak control signal, which was 
provided from external generator. It is known that if 
the material was pre-conditioned by the magnetic 
switching of 60 Hz frequency then its control signal 
must have the samo 60 Hz frequency. A part of output 
power was closed to provide feedback and 
additionally some power can be used in output coil 
for the load. Tom Bearden studied the scheme of 
vacuum triode amplifier and confirmed that it 
demonstrates the work with negativo energy. It means 
that the work in the load is connected with use of 
negative time. In this negative time, according to 
Bearden, the gravity is repulsing force. The 
experiments on VTA demonstrated that VTA 
decreased its weight according to level of the power, 
which is extracted from vacuum. Additionally we can 
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say that permanent magnets and coils of VTA were 
self-cooling during operation and the temperature 
difference was about 20 degrees in contrast with the 
environmental temperature 


One of VTA schemes includes two sets of magnets 
4 x 6 x 1 inch, placed on two walls of frame. The 
attraction is created between them. Output and 
controlling coils are located between them. The axes 
of output coils are parallel to the magnetic field lines, 
but the axis of control coils are placed under 90 
degrees angle. The secret of system is the 

conditioning process", which "brings the magnets 
to the special condition". It is necessary to create 
great number of micro-cracks in the magnet due to 
re-orientations of magnetic domains. In such "half- 
magnet" the domains get the ability to be orientated 
in the same direction in a weak “control” magnetic 
field. In fact, they aro not domains but large parts of 
‘magnet's material, separated by micro-cracks, that 
is to say acoustic domains. Many researchers repeat 
Floyd's works. Let's note that are discharge of 
alternating current through magnet barium ceramics 
directly can provide the best results of the 

conditioning" process. The coil of "conditioning" is 
not necessary in this case. The frequency of 
alternating current must he corresponded to the 
frequency of the control signal. Thereby, Sweet was 
creating the bi-stable solid-state condition of 
‘magnetic substance. The acoustic resonance is the 
reason of oscillations with the frequency according 
to the control weak magnetic field. Floyd Sweet died 
оп July 5, 1995 at age of 83 years old. It is known, 
that his widow sent the archives to some great 
Automobile Corporation. 


the extraction of space energy is result of 
transformation of vacuum energy but from 
the other hand the energy density in this 
case determines so called "time rate" 


It is interesting to note again that the magnets of VTA 
demonstrated self-cooling during operation, up to 20 


degrees difference in comparison with the 
environmental temperature. It is one more example of 
relation between notion “density of time" and 
“energy”. We can say that the extraction of space 
energy is result of transformation of vacuum energy 
but from the other hand the energy density in this case 
determines so called “time rate". 


Kozyrov's articles [4] on causal mechanics theory and 
‘experiments describe possibility to use “time course 
for producing of useful work". Kozyrev introduced 
notion “density of time" and he demonstrated 
‘experimentally several methods how to change the 
density of time, which depends on irreversible 
processes intensity. Powerful “generator” of such 
processes is biosphere of our plane and it creates 
season and daily changes of the density of time. It is 
known that VTA power output also was variable in 
different time of day and night. It can be explained by 
Kozyrev. Next stop in logical development of this idea 
is to change notions from the “density of time” to 
"density of aether” [10] 


Relation between magnet phenomena and aether 
circulations was known from the beginning of the 
electrodynamics and now we can assume that VTA 
was real example of asymmetrical cause-effect 
connection, where the hardness of this connection 
depends on the density of aether. In this case the 
season and daily variation of the aether density are 
reason of VTA output power variations. So, we can 
‘make a conclusion: conception of asymmetrical cause 
effect connections should be used as theoretical basis 
of all over-unity systems. 


Generation of extra power in nonlinear materials (ferrites 
апа dielectrics) was considered by Nikolay E. Zayev, 
Journal of Russian Physical Ideas, #1, 1991. Discovery 
was claimed as “Cooling of some dielectrics by 
changing electric field with generation of energy", 
Russia discovery #32-OT-10159, November 14, 1979; 
the inventions were also claimed as “Method of 
transformation of heat energy of dielectrics into electric 


energy”, Russian patent claim #3601725/07 (084905), 
of June 4, 1983 and “Method of transformation of heat 
energy of ferrites into electric energy”, Russian patent 
claim #2601726/25 (084904), of April 3, 1983. This 
theory is not about some transformation of space-time 
structure but in any case the practical application of 
conversion of environmental heat is very important 
because this work is real basis of free energy systems. 


In ono of Zaov's articles, which were published in 
Journal of Russian Physical Ideas, he quoted from 
K. Zialkovsky: “И the heat can be transmitted from 
cold body to hot body, then it must have enormous 
importance, and not only philosophical or scientific, 
but also practical importance. The Clausius postulate 
is not confirmed in this case. The gravitational force, 
as well as other reasons (number of the reasons is 
unknown) break this postulate... heat can be 
transmitted from cold body to hot body but only as 
the result of some exclusive conditions", published 
in Russian, “The Second beginning of 
thermodynamics”, Kaluga, Russia, 1914. So, the 
inventor of free energy system should provide this 
“exclusive conditions” to organize collection and 
transformation of environmental heat in his free 
energy system. 


Another well-known free energy system is Swiss 
electrostatic machine. In spiritual commune 
Methernitha, Linden in Switzerland, since 1980 
several free energy devices have been generating total 
power of 750 kilowatts, From the technical point of 
view, these devices are modernized electrophore 
generator. Permanent magnets also included into 
design of these devices. The machine of 20 cm 
diameter produces about 200 watts, and a big 
machine has the disk of 3 meters and it produces 
about 30 kilowatts, Fig. 8. 


Fig.8 


Опе of the modern technical decisions, which are very 
close to this Swiss machine is patent USA No. 4897592 
by William Hide, January 30, 1990. This device is 


"system to generate power from electric field". It is 
опе more example of work, which can be produced 
by potential field, in particularly by means of electric 
field that can be used as free source of power. The 
energy (the potential energy) is the possibility to 
produce work and the power is a work per unit of time, 
ie. it is a process. The properly organized process, 
for example acceleration of rotor in Hide's machine, 
uses the potential field on the part of positive work 
(acceleration) and the author of the patent provides 
meta screen on the part of the trajectory, where the 
field decelerates the rotor. 


it is "perpetuum mobile” and it can not 
Бе patented even if it really works! 


One more example is Reed's motor, which uses energy 
of permanent magnets. By the description of 1991 it 
is made of four disks (two immovable discs and two 
rotating discs), and eight magnets are placed on them, 
Howard Johnson used similar method, USA patent. 
#4151431, Fig.9 
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Journal "Science & Mechanics" of 1980 describes this. 
invention. Hovard filled the application in 1973 but 
he has got the confirmation only in 1979! The reason 
of delay is very clear: it is “perpetuum mobile” and it 
can not be patented even if it really works! Johnson 
found clear and simple description of generation of 
power in his device and explained it as “extraction of 
power from inner energy of electron spin in 
ferromagnetic material" 


From text of his description it follows that USA patent. 
44,151,431 of April 24, 1979, "Permanent magnet 
motor", author Howard R. Johnson, application 
#422206 December 6, 1973 was developed from the 
prototype that is USA patent #4,074,159 of 1978, class 
of international classification HO2K 41/00E: 


"The invention is directed to the method of utilizing the 
unpaired electron spins in ferromagnetic and other 
‘materials as a source of magnetic fields for producing 
power without any electron flow as occurs in normal 
conductors, and to permanent magnet motors for 
utilizing this method to produce a power source. In tho. 
practice of the invention the unpaired electron spins 
occurring within permanent magnets are utilized to 
produce a motive power source solely through the 
superconducting characteristics of a permanent magnet 
and the magnetic flux created by the magnets are 
contrelled and concentrated to orient the magnetic 
forces generated in such a manner to useful continuous 
work, such as the displacement of a rotor with respect, 
toastator. The timing and orientation of magnetic forces 
at the rotor and stator components produced by the 
permanent magnets to produce a motor is accomplished 
with the proper geometrical relationship of these 
components." 


conception of asymmetrical cause-effect 
connections should be used as theoretical 
basis of all over-unity systems. 


Itis reported that functioning Johnson's model produced 
about 5 kilowatts power free of any primary source of 
energy. Lets note that Johnson writes in his patent 
about permanent magnet as about system with “super 
conductive parameters”. The currents of electrons in 
permanent magnet are manifestation of real 
superconductivity and for this case it is not necessary 
to provide the cooling for zero ohmic resistance. 
Moreover, the "resistance" must be negative since the 
magnet could save and renew its magnetized condition. 
‘Thereby, any permanent magnet is tho example of 
perpetuum mobile of the third kind on the micro level. 
‘Also we can say the same about each atom, 


Also, let's note that in general case motion (rotation) 
can be created due to the discussed above gradient of 
Geld, which in Johnson's device is result of asymmetry 
in "rotor-stator" system. By the similar way the gradient 
of velocity of airflow above and below wing creates the 
Gradient of pressure and this fact produces great lifting 
power in airplanes. 


Fig.10 


Well-known variant of permanent motor-generator is 
Adams motor, Fig.10. The rotor with radial orientated 
(the same pole outward) permanent magnets is 
rotating and creating inducted currents in stator coils, 
Which are placed around rotor in the plane of rotation. 
From the point of traditional electrical engineering, 
any motor-generator without closed magnet flux is 
not high efficient device. However, exactly open 
‘magnetic flux of the Adams motor allows to take off 
power without deceleration of the rotor. We can 
assume that in this case phenomenon of 
‘electromagnetic induction is not important but in this 
design there is magnetic induction only, i.e. 
‘magnetization and demagnetization of cores in the 
field of the moving magnet. It is a perfect analogy 
with phenomena of electric induction that is 
“electrization by influence”. Similar “magnetization 
by influence” differs from electromagnetic induction 
and secondary magnetic field in winding of generator 
is not related with deceleration of the rotor. Robert 
Adams works with Harold Aspden under patenting 
of their system. Adams is more than 70 years old but 
from our correspondence with him we can say that 
he is going to build demonstration version of 10 Kwtt 
generator. 


any permanent magnet is the example of 
perpetuum mobile of the third kind on the 
micro level. 


There is also special name “alternators” for this class 
of devices, which use interruption of magnetic flux, 
for example it is the device by USA patent of John 
Echlin #4567407, 


‘The experiments to investigate the alternator 
principles were organized also by the author of this 
article and it was demonstrated that ferrite core of 
the generator coil is self-cooling. The simplest 
‘experiment is based on electro motor, which rotates 
iron plate and it periodically appears in the gap 
between magnet and coil. But it is necessary to note 
that change of the flux in the coil area should be 
organized by such a way to decrease the flux of the 
field in the rapprochement half-cycle and to increase 
tho flux for the moving off half-cyclo. In this case the 
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rotor is accelerated by the secondary field (back-EMF). From 1994 to 2003 several experiments were produced 
and main principles were claimed in the patent description, Fig.11. 


Fig 


Опе more topic is "extraction of power from air" and 
Josef Swenson has conducted the series of simple. 
experiments to develop it. The frequency of natural 
pulsations of electric field of planet is about 7.5 Hz 
and it is well known from Tesla's age. Swenson 
works with frequency 375 kilohertz and antenna of 
10 meters. Please, contact for more details: Josef 
‘Swenson 423 North 15th Street, Moorhead, Minnesota 


z 


Fig.12 


56560, USA. However, everybody remembers from the 
school story about simplest electrical experiments by 
Lomonosov and Rihman, who investigated arc 
discharge in gap between iron wire from a roof 
("antenna") and ground wire. Let's include the 
resonance circuit "inductance-capacity" and diode 
rectifier to get some useful work in the load “from 
atmospheric electricity”, Fig.12 


In 1900-1930 a lot of articles were published in 
technical press about Henry Moray. His demonstration 
systems produced more than 50 kilowatts free power 
output. It is known that Mr. Yakovlev (from USSR 
Foreign Department headed by Mr. Molotov) visited 
Morey in November of 1929 in New York to test his 
devices. The devices consist of capacitors, coils and 
special electronic-vacuum lamps. 


In 1990 journal "Magnets", 2 (3) published article, 
which describe analogy between Moray's devices and 
Hubbard's coils, which can extract power by means of 
inner energy of nucleuses of materials if special 
resonance is created. In 1978 Cospray Research 
Institute has published the well-known book “The Sea 
of Energy” by Т. М. Moray, in which theory of Moray 15 
presented most completely. 


ROM Raum-Quanten-Motoren ^ Corporation 
(Schmiedgasse 48, CH-8640 Rapperswil, Switzerland, 
fax 41-55-2125209) offers for free energy devices of 
different power level: ROM 25 kilowatt and ROM 
200 kilowatt. The principle of work is based on an 
invention by Oliver Crane and his theory. Web site 
http://www.rgm.ch. But I have to note that in present 
time they are developing capitalization of the company 
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mainly (actives are above 650 million dollars) than 
innovation of the new technology. 


Ono more historical example: in 1925-1945, Hans Koler 
demonstrated his free energy devices. The system was 
built in Germany and it produced 60 kilowatts of free 
power. The description includes six permanent 
‘magnets and coils, which were superposed in plane of 
hexagon form. Each magnet is core of the сой. 


Another interesting topic is unipolar induction effect, 
which is well-known from Faraday. This effect creates 
electro motive force (EMF) in rotating disk if axial 
‘magnetic field is applied to the disk. One of the well- 
known practical developments in this area is device 
by Bruce de Palma. In 1991 he has published the results 
of his tests, from which it follows that deceleration of 
the rotor due to back EMF in the case of unipolar 
induction is less than in traditional electro generators. 
So output power of system can exceed the power, 
Which is necessary to rotate the rotor. 


Really, motion of electrons in magnetic field, which is 
perpendicular to plane of rotation, is the reason of the 
Lorenz force and this force acts in radial direction that 
can not be the reason of deceleration. Indian research 
on this topic is developing by P Tewari. In New 
Zealand there is research group headed by Dr. Ashley 
Gray. In 1994 the leader of Japanese market MITI 
published report about progress in 40 KWtt unipolar 
generator, which uses superconductors for its 
electromagnets. The interest of Japan to alternative 
energy projects can be explained by the position of 
Japan on fuel market. 


There is a well known rule: Demand is related with 
Proposals. It is easy to imagine the prospects of local 
introducing of free energy systems in one or several 
countries, if some producers of product will be able to 
exclude expenses on electricity and fuel from cost sales. 
Other countries of their own rich natural resources (for 
example, oil) will be in problematic position on the new 
international market, mainly due to the fact that their 
industry and transport aro oriented to conversion and 
consumption of oil fuel that increase the cost of all 
products. 


increase of the spark gap produces more 
surplus power in the load of the circuit. 


Опе more modern free device was invented by Wingate 
Lambertson, USA. In his device free electrons get the 
additional energy passing through the number of thin 
metal-ceramic composed layers. The unite were 
designed by the authors and each unit can generate 
1600 watts, and it is possible to connect them in parallel. 
Tho address of author: Dr. Wingate Lambortson, 216 83rd 
Street, Holmes Beach, Florida 24217, USA. 


Especially the researches on free energy with plasma 
processes should be noted here. In 1980-1990 Alexander 
Chernetsky, Yury Galkin and others have published the 


results of experiments on creation of “self generated 
discharge” SGD. The electric arc was placed 
consecutively into secondary circuit of electromagnetic 
transformer and it produces real increase of power in 
load and reduction of consumption power in primary 
circuit of transformer. The author of the present article 
produced simplest experiments to investigate the arc 
(electric discharge) in electric circuits and possibility 
to create the mode of “negative resistance" in this 
circuit was confirmed. One of the effects was 
demonstrated in 1996 during the conferences “New 
Ideas in Natural Science”, St-Petersburg. 


Adjusting parameters of arc (distance between two 
electrodes) it is possible to see that consumption 
current is decreasing until zero and then it can change 
its direction i.e. this system begins to generate 
the power. During similar experiment of 1971 by 
Dr. Chernetsky substation transformer in Moscow 
Aviation Institute was destroyed in result of strong 
“reversed current” impulse, which exceeded consumed 
power in 10 times more. According to Chernetsky's 
concept, the reason of this mode is well known 
phenomenon of plasma instability and pinch-effect for 
great currents. However, the author of this article 
tested device, which demonstrated similar effect 
(switching on the load in secondary circuit of 
transformer and in the presence of arc in this cireuit, 
‘consumption power does not increase, but reduces) 
for small currents about 200 mA. 


‘Since for pinch-effect itis necessary hundreds Amperes 
then it was offered another explanation: the surplus 
power in this circuit appears due to the acceleration of 
electrons in the gap between electrodes, ie. particles 
of plasma are accelerated by means of electric 
potential field between two electrodes. It is noted 
during the experiments that increase of the spark gap 
produces more surplus power in the load of the 
circuit. To avoid mistakes the measurements of the 
‘consumed power were organized in DC (direct current) 
battery circuit and therefore there is no any reason to 
speak of phase shifts mistakes to try to explain 
skeptically this effect. 


- waves of density of time are used by 
organisms for their vital activity. 


‘Today theory and experiments on self-generating 
discharge are quite well developed to build free energy 
systems of any power scale. The reason of delay in На 
practical development is a complex problem: this work 
leaves the frames of classical physics. In his book 
"About physical nature of bio-energy and its 
simulation", Moscow, Publ. VZPI, 1989, Dr. Chernetsky 
considered the structure of biological fields and bio- 
energy processes in living organisms from the point of 
longitudinal waves conception. Self-generating 
discharge in the mode of negative resistance produces 
such longitudinal waves and they are self-sustaining 
(self-powered energetically) and it is considered as field 
of living object. 


Really experimentatore ofthe Chernetsky's group, who 
worked with SGD device detected influence of 
biologically active radiations and fields, which can be 
not screened by usual methods. It was reported by 
Chernetsky that parameters of this radiation can be 
selected to accelerate the development of plants and 
biomass or to suppress it. So, we should speak about 
artificial living biological system or biological form of 
energy for this class of free energy devices. Perhaps 
by the same plasma oscillation way all living organisms 
provide its vital activity, since long time ago it was 
known that metabolism and food can not provide 
enough energy for vital processes. 


Nikolay A. Kozyrev also wrote about “reason of life’ 
andhe confirmed that waves of density of time are used 
by organisms for their vital activity. Between “waves 
of density of time” and “waves with longitudal 
component” there is a clear analogy. Kozyrev and 
Chernetsky experimentally demonstrated methods of 
creation of such waves, 


any free energy system should change the 
causality in surrounding space-time. 


New Energy News magazine, March 1996, wrote 
about attempts to innovate for American aerospace 
stations special power source, which uses similar 
plasma technology: anomalous electric discharge. The 
USA patents #5416391 and #5449989 belong to Dr. 
Paulo Correa and Dr. Alexandra Correa, Canada, In 
their report on free energy Denver conference it was 
claimed that efficiency is about 483% 


Let's note one more free energy topic: high efficient 
electrolysis. Classical electrolysis as decomposition 
of electrolyte in electric field is a wonderful example 
of work, which is produced by field and it can be 
organized by such a way to be free from the primary 
energy source (battery). The traditional scheme uses 
closed circuit of current through electrolyte and the 
battery, so the battery is discharged during the 
operation with electrolytic cell. However any physics 
textbook confirms that ions in electrolyte are moving 
due to electric field only, Le. work to organize the 
displacement of ions and heat power, which is 
connected with this work, are produced by the 
potential field and expenses of the primary power 
are not required. 


‘The current through the battery, which is created in 
usual closed electric circuit destroys the primary 
difference of potentials in the battery but it is not some 
necessary condition. For correct organization of the 
experiment the products of electrolysis (gases) can 
bbe created almost free and their utilization (burning) 
can provide more heat power than input electric 
power, 


Prof. Latchinov, the real member of Russian Physic- 
Chemical Society, who patented his method of 
electrolysis in 1888, mentioned that in some cases the 


electrolytic cell is freezing during its operation. This 
is an effect of the law of Conservation, which forces 
to return the surplus power by means of heat 
environmental energy. In the experiment by Latchinov 
the electrolytic cell can create gases of high pressure 
and consumed power is the same as for the case of 
low pressure gases. However, it is clear that high 
pressure gases can produce more work than low 
pressure gases do. This question was sensational 
problem in scientific societies of 1888 and it is not 
solved yet completely. 


One of other variants of high efficient electrolysis was 
investigated by Igor Goriatchov, Russia. Instead of 
usual 3 Volts level of electrolysis, Gorlatchev uses 
0.2 Volt pulsing mode. Ho claimed ratio output/input 
as 1500% efficiency and he hopes to increase this value 
twice in more perfect design. 


Professor Kanarev from Krasnodar wrote about his 
experiments on plasma electrolysis and has proved 
that in electrolysis of water output power can be more 
than input power. 


Real example of "perpetuum mobile of the second 
kind” is invention by Russian engineer Albert 
Serogodsky (Moscow) and German engineer Bernard 
Sheffer (Berlin). They have patented new system for 
direct transformation of environmental heat into 
electricity, Germany patent #4244016. Retro. 
condensation of mixture of benzine and water is 
organized in closed system under temperature of 154 “С 
degrees. You can try to get more info from: Werkstatt 
fur Dezentrale Energleforschung, Pasewaldtstrasse 7, 
14169 Berlin, Germany. 


‘The fundamental theoretical researches on direct 
transformation of environmental heat to useful 
work were provided by Real Member of The 
Russian Physical Society Mr. Gennady N. Buynov, 
St-Petersburg. The description of his project on 

'he Mono-thermal device” was published in journal 
Russian Ideas” #2, 1992. 


In 1995 the scientific journal of Russian Physical 
Society #1-6 published article “Perpetuum mobile of 
the second kind (paired gas-chemical cycle)". The 
author Gennady N. Buynov proposed to consider that 
entropy function can be abortive, i.e. it can be 
undetermined in some place if reversible chemical 
reactions aro presented in the system. 


Herewith, the circular integral of entropy is 
not a zero and in this case the heat function 
but not entropy function (according to the 
Gess law) becomes the function of condition. 


Buynov offers to use four-oxide of nitrogen as working 
matter for this cycle. His works are excellent example 
of scientific enthusiasm, which (in combination with 
financial interest of the customers) could produce real 
results for Russia many years ago. Let's note that 
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priority of this discovery belongs to Russia in spite of 
attempts of other scientists to claim and develop this 
idea now as their own work. 


"We can make a very interesting conclusion if wo 
analyze history of so called "cold fusion" discovery. 
According to de-classified materials of 1960, priorities 
of Russia in this topic are obvious. In 1989 Pons and 
Fleshman have reported about results of their 
‘experiment. In 1995 Russian Journal “Inventor and 
Rationalizator", #1 has published article about 
invention made by Ivan S. Filimonenko that was 
named in 1957 as “warm nuclear syntheses”. In 1957 
he detected extra power output in process of heavy 
ater electrolysis and he mentioned several applied 
aspects, for example, propulsion force and possibility 
to reduce radioactivity by means of this process. In 
1960 Kurchatov, Korolev and Zhukov have supported 
the ideas of the author. Russian Government adopted 
secret resolution on this work: 


1. Investigation of energy generation. 
2. Development of propulsion without reactive mass 
Dow. 

3. Research on protection from radioactivity. 


But in next several years this work was suppressed 
bby people of nuclear power plant team. The only 
system of such type named as TOPAZ was innovated 
for Russian aerospace systems. World-wide 
innovation of this technology is areal way to introduce 
“warm reactors of syntheses” and it is not necessary 
to wait for results of high-cost "Tokomak" project and 
other thermonuclear researches. Let's note that 
secondary effects (propulsion force and influence on 
radioactivity) are possible due to using of “free 
energy" aspect if output power is result of change of 
space-time parameters. 


In 1994 Journal “Russian Ideas”, #1-6, it was 
published an interesting document “Conclusion of The 
‘Moscow City Council Commission on the question 
about Ivan Filimonenko's discovery and its 
development”. In this document it was recognized 
that itis vitally necessary to renew this works. But in. 
2003 we still have nothing new on this topic. Why? It 
can be assumed that the Problem of innovation for 
this technology is possible military application of the 
methods since influence on radioactivity (for example, 
remote reduction of radioactivity of some object) is 
area of interests of the Defense Department, The fact 
that energy generators by Filimonenko can be used 
for quick restoration of the present ecological balance 
is not so important in this case. Tho samo conclusion. 
is about propulsion method, which was proposed by 
Filimonenko. Mr. Korolev knew about this method; 
however present space programs are still based on 
rockets and reactive principles, and anti-gravity fying 
‘machines we can see only in fantastic movies. 


At the same time, development of commercial cold 
fusion projects was started in some countries, for 


‘example: Patterson Power Cell is introduced in Texas, 
USA (Clean Energy Technologies Inc., Dallas, Texas, 
fax 214-458-7690). More than thirty patents were 
‘owned by ENECO Corporation, which is collecting the 
main technological solutions in this area. The 
production of electrolytic thermal cells was started by 
Nova Resources Group., Inc., Colorado. 


In August of 1995 Atomic Energy of Canada, Ltd. 
Company, which is member of The Planetary 
Association for Clean Energy, has published the review 
ов modern methods of conversion of nucleus wastes 
and deactivation. Two new technologies were offered 
for introduction: contact processing by "Brown's gas" 
and remote processing by scalar (torsion) fields. Let's 
note that the technology proposed by Canadians and 
Filimonenko's technology demonstrate the effect of 
influence on the rates of radioactive decay. 


Those examples are only small part of real situation. 
‘Main references on publications are foreign and it can 
lead to wrong conclusion that Russia is delayed in this 
direction of new technologies development. In fact, 
Russia has more talented inventors and researchers 
than any other country. However, condition for work, 
patenting and publications of ideas are not the same, 
and usually Russian technologies cannot reach the 
level of international market. This problem depends 
only on real and official state policy with respect to 
inventors and scientists. In real life financial support 
of scientific institutes is mainly subsidy for 
‘management of the institutes, but not for science. The 
inventions and discoveries always were made by a 
certain real person, but not by Institute or some 
scientific team. 


In Russia of last age and in the other world on tho 
whole the institutes and laboratories have been 
creating for a new scientific problems, discoveries 
ог new directions in science. It was necessary to 
claim about discovery and provide priority for own 
country to get official support. Main schools of 
thought appear by this natural way. By the same 
natural way the necessary in existing of some 
scientific institute can be removed when the idea 
grows up to serial production stage. If there are по 
any fresh ideas in this school then the institute 
should be transformed in design office of the 
production plant on this topic. It is almost impossible 
to create a now research institute in modern Russia, 
so really now ideas (if they are not ranged in frames 
of some existing scientific directions) can not be 
developed and they can not create a new school of 
thought in Russia, 


it is possible to make a conclusion about 
grandiose misinformation of society... 


People (carriers of the new ideas) have to leave 
Russia to realize their sensational ideas on free 
energy and antigravitation topics. Why they do not 
work with Russian Academy of Sciences? It is the 


rhetorical question. Usually after many years of 
correspondence with patent office or with official 
science bodies the authors can find that their ideas 
are published in “serious scientific magazines” but 
‘without any respect to their names. 


Attachment 1 presents some information about 
patented technologies. When we study old and modern 
patent documents, it is possible to make a conclusion 
about grandiose misinformation of society, which 
leads to appearance of two different Worlds, separated 
by the level of knowledge: evident and hidden 
knowledge. The achievements of the second hidden 
‘world could change our planet, give a chance to remove 
all energy and ecological problems. Besides, we have 
discussed that some free energy systems (for example, 
self generated plasma discharge) have also the 
‘medical-biological aspects. This "influence" from free 
energy system is related with negative entropy 
processes in area of the operation ofthe system so some 
components of biological systems can be changed to 
less entropy. The design of free energy system defines 
the type of this influence. It was noted before that 
operation of any free energy system should be 
considered in high topology space-time as 
‘multidimensional system to see what the reason of the 
effect is. 


So, since the rate of time course is determined by 
Nikolay A. Kozyrev as rate of cause-effect 
transformations, then any free energy system should 
change the causality in surrounding space-time. In this 
сазе we can assume that it creates quantum physics 
effects on the macro level. It is interesting to assume 
Heisenberg's uncertainty, tunnel effect and 
manifestation of wave characteristics (up to diffraction 
of objects) for macro level. 


Some experimental data by Kozyrev is related with 
quantum effects, which were detected in his 
experiments with rotating and vibrating gyroscopes. 
‘This technology is the basis to design real teleportation 
systems, which will change parameters of space-time 
to allow changes of position of some material object 
from one point of space to another point of space 
(without transference on the distance between these 
points) by means of combining these points in the same 
place of space for some time. 


‘The process of study of new technologies in alternative 
power industry and gravitation is developing actively 
in the world. Besides secret programs and institutos, 
it is possible to make a conclusion that activity of this 
work in countries of limited fuel resources is more 
efficient, Now Russia has rich natural materials and 
ell resources but in the short time this advantage 
will not play any role in development of economy. 


Industrial and defense power of any country 
will depend on free energy technologies, 
knowledge on the biologically active energy 
and reactionless propulsion methods. 


The new technology creates not only a new technical 
systems but also new economical systems. It is not 
physics but policy... Development of great Russian 
territories with industry of free energy technologies for 
home and commercial application is the way to change 
world economical balance in favor of Russia. It is 
difficult to say now what financial-economical group 
of modern Russia is most interested in development of 
this direction of science. The purpose of any financial 

economical group is power on the market of energy 
resources, but when the free energy technologies are 
developing, then people and industrial or agricultural 
producers will be more independent from centralized 
system of energy and oil distribution, therefore, they 
will be more independent from influences of central 
authorities. 


From the point of view of serious business, there is only 
опе real argument in favor of developments of any really 
new technology: it should lead to increase of profit and 
expansion of the market. In this sense, it is possible to 
compare the new energy technologies with beginning 
of the steam machine age or with appearance of electric 
machines and illumination. This means the super 
profits and serious fight with competitors. To develop 
this way any efforts of scientists are not sufficient work. 
It is necessary to join them with the efforts of large 
business structures, which are interested to create new 
market of energy and power engineering in parallel to 
present monopoly fuel-energy market or to develop 
commercial exploration of space by means of new 
propulsion principles. In particular, telecommunication 
space satellites and projects on colonization of space 
could be the nearest commercial directions of the new 
market. 
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Attachment 1 


Methods and devices to create power without 
external sources and reactionless motion systems 


3913004 October 14, 1975, Method and equipment 
to increase electric power, Robert Aleksander. 
4975608 December 4, 1990, Motor with switchable 
‘magnetic resistance, Harold Aspden. 

5288336 Converters of heat into electricity, Harold 
Aspden, see also patents 5,065,085 and 5,101,632 
4622510 November 11, 1986, Parametric electric 
machine, Ferdinand Kap. 

2912244 1959, Gravitational System, Ottis Karr. 
4006401 February 1, 1977, Electromagnetic 
generator, V. Rivas 

2811058, 3879622 Motors with permanent 
magnets. 

1835721 December 8, 1931, Motor with permanent 
magnets, A. Povel. 

1963213 Juno 19, 1934, Magnetic motor, G. Pose. 
1859643 May 24, 1932, Motor with permanent 
magnets, G-L. Worsington. 

1859764 May 24, 1932, Magnetic device, 
G. Baugon. 

2982261 Mac Klintok’s Air motor. 

4595843 June 17, 1986, Transformer of rotation 
‘magnetic flux, Robert Del Vechio. 

4567407 January 28, 1986, Motor - alternator, John 
Еюшш. 

3968141 January 6, 1968, Transformer in 
combination with permanent magnets, K. Garon. 
3890548 June 17, 1975, Motor with pulsing 
capacitor discharge, Edwin Gray. 

4595852 June 17, 1986, Electrostatic generator, 
Robert Gandlach. 

4831299 May 16, 1989, Homopolar generator of 
alternating current, Enakishy Khasaka. 

4249096 February 3, 1981, Electric dynamo, 
Barbara Nikoks. 

3610971 October 5, 1971, Electromotive generator 
of electric field, Williams Couper. 

4897592 January 30, 1990, System producing 
power from energy of electrostatic field, Williams 
Hyde. 

4151431 April 24, 1979, Motor with permanent 
magnets, Hovard Johnson. 


4806834 February 21, 1989, Electric circuit of 
inductive conductors, transformers and motors, 
Erl Kening. 

3374376 March 19, 1968, Electric generator, 
Raymond Kromry. 

3977191 August 31, 1976, Power source, Robert 
Brett. 

3670494, Method of converting of atomic energy 
їп kinetic energy. 

4709323 November 24, 1987, Converter of parallel 
resonance, Charles Lien. 

5146395 September 8, 1992, Power source using 
two accumulating circuits, Richard Mac Kee. 
4210859 June 1, 1980, Inductive device with two 
orthogonal windings, Paul Meretsky. 

4500827 February 19, 1985, Linear electric 
generator, Thomas Merit. 

4904926 February 27, 1990, Electric generator of 
‘magnetic motion, Mario Patsishinsky. 

4945273 July 1990, High effective electric machine, 
Josef Pinkertone. 

4883977 November 28, 1989, Converter of magnetic 
power, Dennis Regan. 

4077001 Electromagnetic converter, Frank 
Richardson, 

5018180 May 21, 1991, Conversion of energy, 
Kennet Shoulders. 

4652771 March 24, 1987, Transformer, Theodore 
Speach. 

477 2816 September 20, 1988, Conversion of 
energy, Jefry Spens. 

4748311 May 31, 1988, Inverter, Fridrikh-Verner 
Thomas. 

International patent HO2K 31/00, 39/00 dated June 
24 1982, Closed part of unipolar machine, Adam 
‘Trombly. 

4687947 August 18, 1987, Electric circuit for 
conserving of power, Melvin Kobb. 

4772778 September 20, 1988, Generation of plasma 
fux in electric arc, Sam Lich. 

‘The USA patents 5416391 and 5449989, Paulo 
Correa. 

4432098 and 4429280, Transmission of information 
by means of magnetic vector potential, Raynolds 
Gelinas. 

Great Britain, #547668, January 30 (September 7) 
1942, Motor with permanent magnets, Stenly 
Hichkok. 

Great Britain, application # 2282708A, Motor with 
permanent magnets, Robert Adams, Harold 
Aspden. 

4394230 USA patent, July 19, 1983, Henry K. 
Pukharich. 

2251775 Great Britain patent, April 20, 1994, 
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Harold Aspden. 
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2004352 Simon, Juno 11, 1935; 
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2588427 Stringfield, March 11, 1952; 

2231877 Bennet, 18 February, 1941; 

2279586 Bennet, 14 April, 1942; 
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Braun. 
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Electrogravitation; 
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generator, Townsend Brown, 
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Townsend Brown. 
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Introduction 


‘Nowadays there are appear more and more attempts 
to disclose new methods of obtaining energy from the 
ambient space, i.e. from heat, electromagnetic, 
gravitational fields, physical vacuum, aether, etc. (See, 
for example, publications in New Energy Technologies 
11-3). The publications demonstrate that researchers 
moet various incompletely investigated physical 
processes. These scientific areas are difficult to be 
investigated. All this makes obstacles for development 
of works on creation of new energy sources. In this 
work there is made an attempt to demonstrate 
‘general properties of energy sources of any physical 
nature. This attempt is based on a general analysis 
of properties of matter. A theory of transformers is 
used to investigate general properties of matter. 


Action of all physical, technical and biological systems 
is expressed in energy transformation. Numerous 
theories based on particular (specific for some system) 
methods are applied for description of these systems, 
However, if the number of degrees of freedom and of 
elements inside a system increases then many theories 
are not able to describe operation of the systems. First. 
these problems appeared in electrical engineering, 
radio engineering, automation and acoustics. The 
theory of transformers is applied to these fields of 
science. The theory represents a complicated system 
as a "black box" having several inputs and outputs. 
Operation of the numerous elements occurring inside 
the box is represented as some equivalent functions 
reduced to the inputs and outputs. 


In the last decades methods of solution of mechanical 
dynamic tasks by the method of complex resistances 
are developed as well as representation of elements 
as linear transformers [11] and finite elements in liquid [14] 
‘This tendency can be applied to the mechanics of 


Some General Properties 
of Matter and Energy Sources 


Devoted to memory of Academician A.A. Harkevich 


liquids and gases. Now there are successfully 
developed those concepts which assume observation 
of models having very few degrees of freedom to be 
enough for analyzing processes in hydrodynamic 
systems [10]. However, a mathematical apparatus for 
description of transformers operation which is well- 
developed in these areas of science and engineering 
has a special view and is applicable only for these 
scientific areas. 


Academician А.А. Harkevich developed a theory of а 
linear transformer up to the level of tho general theory 
of transformers which is applicable for transformation 
of any types of energy [24]. The general theory of 
transformers proposed by A. A. Harkevich is applicable 
for description of various energy sources, fying and 
‘swimming objects, functioning of different animals’ 
‘organs, and technological processes. In this work some 
general properties of matter and energy sources are 
investigated, according to the general theory of 
transformers, 


General theory of energy 
transformer 


‘The whole ambient space, from the microworld to the 
 macroworld, is filled with energy. According to different 
theories, space is represented as a compact medium 
(i.e. having distributed parameters) or a medium 
consisting of a limited number of discrete elements (Lo. 
having concentrated parameters). On the analogy of 
hydrodynamics [10, 14] the compact medium can be 
represented as an equivalent system with a limited 
number of degrees of freedom. Hence, the whole space 
can be represented as some system consisting of 
elements and communications between the elements 
with a limited number of degrees of freedom. Energy 
‘exchange occurs due to the degrees of freedom. Energy 
transmission occurs if energy gradient is presented in 
the ambient space. Due to the energy gradient a force 
tends to realize transmission in the space [4]. The 
elements can be systems as well. 


Hence, the more we observe dividing the elements on 
the systems and the systems on the elements the more 
we will penetrate into the microworld (Le. atoms, 
elementary particles, physical vacuum, aether, etc.) 
The more we combine the elements in the systems, 
and the systems in the new larger systems the more 
we observe the macroworld (the Solar System, galaxies 
etc). All the systems and the elements are 
interconnected. The systems and their elements are 


transformers of energy. Energy motion occurs in the 
smallest part of space. Consequently, the whole space 
canbe represented as a system consisting of the energy 
transformers. In the general case due to every type of 
energy limits of a transformer consist of outer limits 
(ke. communications with the macroworld) and inner 
limits (i.e. communications with the microworld) 
Dividing into the macroworld and the microworld 
occurs in relation to the size of a transformer for every 
type of energy. Types of energy coming through 
communications of a transformer and inside it may 
differ, i.e. mechanical, heating, electromagnetic, 
chemical and other known and unknown types of 
energy, 


‘The processes in which a great number of interacting 
elements and different types of energy participate are 
very complicated and do not allow describe the 
processes accurately by modern mathematical 
methods. Hence, there is a problem to find such 
methods of solution of the tasks which without 
disclosing all the communications inside the element 
can give the understanding of the way an element 
moves in the system. The following premises can be 
made for the method of solution of the task of a system 
and its elements’ motion: 


1. — Motion of all the elements in the space is 
characterized by energy exchange occurring among 
them; 

2. — We are interested in a certain limited area for 
every individual type of energy. The chosen limited area 
will be called as a transformer; 

3. — The transformer has degrees of freedom both on 
its limits (sides) and inside it (inner degrees of freedom); 
4, — Further this limited area (the transformer) which 
has or is able to have a limited number of degrees of 
freedom (sides) at its limit will be observed: 

5. — Interaction between this transformer and the 
ambient space occurs only through these degrees of 
freedom (sides) by means of energy exchange; 

6. — Motion of energy between the elements of the 
transformer occurs according to its degrees of freedom 
inside the transformer. There can be a limited or 
unlimited number of degrees of freedom, 

7. All the space is full of the transformers. All the 
transformers adjoin each other without gaps. Energy 
exchange between the transformers occurs through 
their sides which do not have a size but reflect general 
kinematical and dynamic characteristics of the energy 
transferred through these sides. 


Editor: The full variant of the article includes 
mathematical description of operation of energy 
transformers which is followed by these conclusions: 


- There can be any number of different types of 
elements having a corresponding number of degrees 
of freedom and any type of energy inside the 
transformer. However, on every side of the transformer 
a generalized force has the same value and depends 
only on change of energy according to this degree of 


freedom. Therefore, two transformers are considered 
to be equal ifthe generalized forces (energy changes) 
on all the sides are equal. In this case it is not 
necessary for the inner structure of the transformer, 
number of inner degrees of freedom, and energy types 
of these two transformers to be equal. This is a 
principle of equivalency of transformers at the 
equivalency of the forces acting at the sides of 
transformers, 


- Inthe general case the generalized force at any 
side depends not only on energy exchange occurring 
at this side but on energy exchange occurring among 
the sides or at other sides of the transformer. The 
generalized forces are produced by energy 
distribution in the space, 

- A transformer is characterized by the fact that 
there are different types of energy at ite different input 
sides (or the energy can be of the same type but 
having other characteristics of motion). 


Resistances of the interaction provide information 
about physical properties of the transformer, in 
particular, about physical interaction between the 
sides. At that a number of inner degrees of freedom 
in this transformer as well as the reactions at the other 
sides do not play any role. Proper resistances of the 
sides and resistances of the interaction provide 
information about inner physical characteristics of the 
transformer reduced to equivalent values at the sides. 
Hence, it is possible to have two transformers having 
equal equivalent resistances of interaction for all the 
sides. However, according to their geometrical and 
constructional characteristics and types of energy, the 
transformers will be different. The resistances may 
be a function of kinematical characteristics 
(a nonlinear transformer) or of time (a parametrical 
transformer). Moreover, it can have constant values 
(a linear transformer) 


It is appropriato to consider physical properties of 
matter included in the volume of a transformer only 
due to resistances at the sides of the transformer. 


Structure of the transformer 


Every inner degree of freedom can be represented as a 
serios circuit. By analogy with electric circuits (6, 7, 
11, 16-18] the transformer can consist of various 
circuits. An unlimited number of degrees of freedom 
allows represent a transformer consisting of an 
unlimited number of chains. The circuits have series, 
parallel, or mixed junctions, A part of a circuit whose 
elements have the same generalized displacement is 
called as a branch. The branch can consist of one or 
several elements. A place where three or more 
branches are joined is called as a multiple junction. A 
circuit is considered to be a closed path including 
several branches and multiple junctions. АП the 
elements of a chain connected in series have equal 
generalized displacement (as well as equal speed and 
acceleration). The generalized force acting on the 
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whole circuit is equal to the sum of forces acting on 
the elements of the series circuit. 


‘The elements connected in series can be replaced by 
one element in such a way that the generalized 
displacement and the summary generalized force would 
not change. In the case of a parallel connection all tho. 
branches of the circuit are joined to the same pare of 
‘multiple junctions and are under influence of the same 
generalized force. Parallel circuite can be replaced by 
series equivalent circuit and vice versa (6, 7, 11, 17, 18]. 
Hence, a number of inner degrees of freedom and a 
quantity of chains may be decreased as well as 
increased. In this case resistances occurring on all the. 
sides will be constant. 


Structure of the linear 
transformer 


‘The simplest transformer is a one-side transformer 
having one inner degree of freedom, 


Ito the input of the transformer we deliver generalized 
displacement (or force) which depends on time as a pure 
sinusoidal signal then the linear transformer will have 
sinusoidal reaction of the same frequency. For the 
sinusoidal signal with fixed frequency the linear 
transformer (including a transformer having an 
unlimited number of inner degrees of freedom) can be 
represented as an equivalent transformer reduced to this 
input as one chain. An equivalent transformer placing 
at this input at other fixed frequency of sinusoidal 
disturbance will be represented as a chain having опе 
degree of freedom but different values of chain elements. 


If the signal at the input of the transformer is of 
complicated time-periodical form then it can be 
decomposed to Fourier series. Every harmonies of the 
Fourier series will produce its own chain. The general 
complicated signal will produce the complex chain 
consisting of compound sum of elementary serios 
chains. This complicated chain consists of elementary 
chains interconnected in series or in parallel and 
combined in multiple junctions and circuits. The 
construction principles of this complicated chain can 
be based on methods of identification and synthesis 
which are well developed in electrical engineering, 
automation for linear and non-linear transformers [9, 12, 
13]. These principles are formally useful for transformers 
which transform energy of any physical nature. 
Identification produces so much elementary chains аз 
the number of inner degrees of freedom. Every 
elementary chain reflects motion by one inner degree 
of freedom. Physical analogy occurring among motions 
of different nature is actual here [11, 16, 18]. Values of 
the generalized masses, elasticities, dissipative and 
activo elements can depend on kinematical variables 
(non-linear chains), on time (paramotrical chains), or 
they can be constant (linear chains). 


Ifa series circuit includes mass and elasticity then it 
will have resonant frequency. At this frequency 


reaction of mass and elasticity will be absent in the 
‘summary reaction. It is equal to the fact that we will 
know nothing about the value of mass (and elasticity) 
and, moreover, about its presence at all. The mass 
can have huge value, but it will be absent for us. 
Hence, if we assume a transformer as an atom then 
the atom may include elementary chains having huge 
‘masses (much more than the mass of the Earth), but 
we will not know about it until we apply such 
frequency to the input which explicates this mass. 


Any energy transformer including a transformer with 
distributed parameters can be represented as a 
system of elomentary serios and parallel chains 
connected in a certain way. A concrete transformer 
can have various types of these connections. All of 
them can be included into another combination of 
connections that is accompanied by change of values. 
of masses, elasticities, dissipative and active 
elements. However, in this case equivalency of 
reaction should be fulfilled at a certain diapason of 
frequencies on all the sides of the transformer. 


There is a special spectrum of resonant frequencies 
for every combination of connections of the 
transformer. There will be an unlimited number of 
degrees of freedom and, hence, an unlimited number 
of resonances for the transformer with distributed 
parameters (for example, an elastic nail, a 
compressible fluid having a limited size). Our 
influence on the transformer usually has a certain 
diapason of frequencies. As the result of a limited 
diapason of excitation frequency the transformer will 
represent a system having a limited number of inner 
freedom, even if the transformer has distributed 
Parameters. 


Values of equivalent elements depend on oscillation 
frequency. Moreover, according to known laws, 
several parallel circuits can be transformed into a 
series one and vice versa. Taking it into account the 
following conclusions can be made: 


1. Тһе generalized mass, elasticity and dissipative 
elements do not have constant values in nature. Their 
value depends on frequency of the process, Le. they 
depend on the character of time-change of the 
disturbance acting on the transformer. 

2. Тһе generalized mass, elasticity and dissipative 
elements are products of time-space change of energy. 


‘Types of energy transformers 


Transformers can be nonlinear, parametrical and 
linear. The transformer can be active (having an 
internal source) and passive (having an external 
source). The passive transformor can nover bo an 
energy source (by definition). A transformer can 
accept or transform one type of energy 
(monoenergetic transformers) or several types of 
energy (polyenergetic transformers). The 
polyenergetic transformer includes a mechanism and 
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corresponding elements and chains which allow 
transform one type of energy into another one. 
Fundamentally, all the transformers are polyenergetic 
transformers of energy, however many of them can be 
represented as monoenergetic ones since other types 
of energy participate weakly in them, Designing a 
transformer it is more convenient to put the energy 
source out the transformer. Let us further classify the 
passive transformers. 


‘The passive transformers can belong to the 
following types 


1. — Simple transformers 


In this case energy is produced at the output due to 
transformation of energy coming to the inputs into 
energy of another type or having other characteristics 
‘The following transformation can serve as the example. 


An electric transformer: resistance of one value comes 
to the input, and the resistance of another value comes 
from the output (a type of energy is the same), 


A furnace for combustion of fuel: energy of chemical 
connections comes to the input and heating energy 
comes from the output (energy of radiation may be 
neglected). 


A Wind Generator, Hydroelectric Power Station: kinetic 
energy of moving air or water comes to the input, and 
electric energy comes from the output. 


2. Energy intensifiers 


In this case a transformer intensifies energy coming to 
опе of the inputs due to energy coming to the other 
inputs (orto the other input). Below there is an example 
for a monoenergetic transformer. Energy (an electric 
signal having certain parameters) comes to the input 
of a transformer, and the output energy has the same 
characteristics but it is more intensive. It can occur 
due to electric energy coming to the other input of the 
transformer. 


A heat pump represents an example for apolyenergetic 
transformer. Low potential heat energy of the ambient 
space (air, water, ground) comes to the input of the 
heat pump, and electric energy from a power network 
comes to the other input. The output heat energy has 
value which is equal to the sum of the coming heat 
energy of the ambient space and electric energy 
coming from the power network through the electric 
engine of the compressor. The output heat energy 
excesses energy coming from tho power network by 
several times, The output energy is always lower than 
the sum of the low potential heat energy and the 
electric energy coming to the input. Hence, the output 
of a heat pump is always less than unit. 


Efficiency of the heat pump consists in the fact that a 
consumer pays for electric power produced by power 
network only (use of the low potential heat of the 


ambient space is free). However, the output heat 
energy is several times more than the energy which 
сап be produced by the electric power coming to the 
input. 


3. — Active oscillator. 


An active oscillator is a device ofa certain type. Energy 
oftime-constant characteristics comes to ts input, and. 
at output there is energy of time-periodical 
characteristics. Energy with time-periodical 
characteristics can come to the input as well since. 
these characteristics are not connected with the time- 
periodical characteristics of the output energy. The 
transformer can operate in a mode of an active 
oscillator if it has the following features: 


1. Indirect connection as a series circuit: one of the 
outputs is connected to an additional transformer 
‘whose output is connected to one of the inputs of the 
transformer. The additional transformer provides 
certain changes of the input signal (time delay). 

2. Energy comes to the input (it can be time- 
constant or time periodical). 

3. — The transformer must have a certain type of non- 
linearity. 


Examples of the active oscillator 


Internal combustion engine: the indirect connection is 
the system of combustion, the non-linear element is 
the system of admission and exhaust valves, and the 
energy source is energy of chemical connections of fuel. 


Various electric generators: ай of them have the indirect 
connection, the non-linear element, and the energy 


The active oscillators differ from the electrical 
intensifiors qualitatively. The difference consists in the 
fact that the active oscillator can operate and receive 
energy from the ambient space without additional 
energy coming to it (from a power network, for 
example). 


Theorists and experimenters try to create а self- 
supporting self-organizing system in their works on 
creation of alternative sources. This fundamentally 
correct tendency requires using theory of active 
oscillators. There is the developed theory in electrical 
engineering, automation, and other scientific fields [25]. 
‘To simplify application of these theories itis necessary 
to use analogy between equal processes which take 
place in different physical fields. 


4. Rectifiers 


Timo-periodical energy comes to the input of the 
transformer. Tho output energy has time-constant or 
practically time-constant characteristics. If the 
transformer has a non-linear element or elements of a 
certain type (a diode or a one-sided valve) then it can 
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operate in the mode of a rectifier. The examples are 
electrical rectifiers and pumps of a valve type. 


Properties of energy transformers 
General properties: 


1. A transformer can transform energy of one type 
аз well as transform one type of energy into another 
type. 

2. The generalized kinetic, potential and 
dissipative energies are specific peculiarities of energy 
change in the space and time. 

3 Тһе generalized masses, elasticities and 
dissipative elements are products of energy change in 
space and time. 

4. — Values of the generalized masses, elasticities 
and dissipative elements (existing inside the 
transformer as well as reduced to the equivalent values 
оп the sides of it) depend on a temporal character of 
changes of kinematical or dynamic disturbances. 
Values of the generalized masses and elasticities at 
the sides of the transformer are lower than the 
corresponding values inside the transformer. 

5. — Energy interchange between macrostructuros 
and microstructures can occur through a transformer. 
8. — One area of space can "know" about another 
area of space through energy exchange only, i.e. 
through generalized dynamic and kinematical 
interactions. In the light of the fact that chains of 
different transformers can have similar physical 
properties (for example, an equal resonant structure) 
interference of these transformers seems to be possible 
Including interference occurring at a great distance. 


Properties of the passive monoener getic transformer. 


1. Transformation of characteristics of the same 
energy type. 

2. The output energy can be both equal or lower 
than the sum of energies coming to all the inputs. The. 
sum ofthe output energies decreases due to dissipative 
losses occurring inside the transformer. 


Properties of the passive polyenergetic transformer. 


1. Опе energy type coming to an input can be 
transformed into another energy type coming from the 
output, 

2.— The sum ofenergies of all the outputs can be equal 
tothe sum of energies of all the inputs or less than it. The 
sum of the output energies decreases due to dissipative 
losses occurring inside the transformer. The output will 
always be lower than unit. If the energy coming from. 
certain of the outputs (within the limits of ono output) is 
considered as a positive effect then the output will be 
less than the mentioned value. 

3. — Energyofone and the same type comes to the input. 
and from the output while other energy types can come 
Жош other outputs. This property can allow increase one 
type of energy coming from an output at the expense of 
the other types of energy coming to the inputs. 


Analysis 


‘This article is aimed to provide general properties of 
the energy transformers and to analyze some 
problems of creation of renewed energy sources, 
according to these properties. There are made various 
attempts to design a renewed energy source which 
would produce energy without fuel consumption. In 
the light of the above mentioned results, the 
researches on creation of the renewed energy source 
may be represented by the following way. Energy can 
be produced from the macrostructures and the 
microstructures, 


In the case of the macrostructure, energy can be 
produced by a simple transformer, an electric intensifier 
ог an active oscillator. Methods of production of energy 
from the ambient space by means of simple 
transformers (thermoelectric and hydroelectric power 
stations, wind generators, etc.) are developed 
sufficiently by the humankind. Works on producing 
energy from the ambient space by means of energy 
intensifiors are on its initial stage. Heat pumps, which 
utilize low potential heat energy by means of Freon- 
compressor heat pumps, are successfully introduced, 
One of the perspective approaches is replacing such a 
heat pump by a vortex oscillating heat pump which 
does not contain Freon and a compressor [3, 5, 19, 22] 
In future it will be possible to replace the energetic 
pump by а new energy transformer of the type of an 
active oscillator. In this case the energy source will 
always obtain energy from the ambiont space without. 
using additional energy from a power network Energy 
‘sources of the type of the active oscillator are internal 
and external combustion engines, stream engines, etc. 


Inthe general case a transformer can contain different 
energy types and has communications with outer 
microstructures. It should be noted that the outer 
microstructures can be included in the geometrical 
size of the transformer. Energy of this microstructure 
can be huge; hence, this energy can be obtained from 
them for a very long period of time. Atomic reactors 
can serve as an example for this fact. The types of 
energy in these microstructures can be represented 
by known types (electromagnetic energy, nuclear 
energy) and unknown types (whose numerous 
‘quantity can be considered). These energy types exist 
in the ambient space. However, almost all the 
transformers of energy produced by a human (except 
the nuclear reactors) do not interact with the energies, 
and we do not obtain energy from these 
microstructures, 


The task of creation of a new energy source consists 
in designing such an energy transformer which could 
obtain energy from the microstructures and transform 
it into the type of energy which is needed to а 
‘consumer. In this case all the designed transformers 
will not have over unit output. Efficiency of these 
transformers will be defined by the cost of the energy 
produced by them. This energy depends on a ratio of 


energy coming to one of the inputs (electric power) 
(for example, in heat pumps) to the output energy. If 
the output energy is much more than the artificial 
energy which comes to one of the inputs then this 
transformer can be very useful for a consumer. 


Now high effective energy sources are often claimed 
to be created. According to the observed facts, 
existence of such sources is practically possible. 
Nevertheless, realization of this source will depend on 
ош knowledge of physics of the microstructures and 
methods of transformation of energy of the 
microstructures into such type of energy which can be 
used by a consumer. Physics of microstructures is 
investigated badly, and many types of energy are 
totally unknown, Therefore, modem scientists try to 
create the new energy sources at random. In this case 
the following results can be achieved: 


1. The high effectiveness of an energy source (over. 
unit output) does not correspond to reality. 

2. Тһе output energy of the energy source is 
actually higher than the input energy (the source of 
the energy intensifier type). 

3. The energy source actually produces energy 
‘without artificial input energy (the source of the active 
oscillator type). It can occur if an inventor failed to 
recognize the source of energy coming from the 
microstructures. It can be connected with particular 
or total lack of exploration of physics of the 
microstructures. Moreover, the fact is caused by 
transcendent difficulty of disclosing energy sources 
from the macrostructures, 


Conclusions 


It is principally possible to create an energy source 
‘whose output energy would be higher than its input 
energy (an energy intensifier) or an energy source 
which would produce energy without additional input 
energy (an active oscillator) 


1. Various energy sources or transformers of energy 
of the macrostructures and microstructures can be 
designed. 

2. — Practical value of the energy source is defined 
according to cost of its output energy instead of the 
output value. 

3. Designing new energy sources it is useful to 
consider them from the point of view of transformers. 
It is worth to define all the communications of the 
transformer and to state experimentally energy at all 
the accessible communications of the transformer. 

4. — Developing theories of sources it is expedient to 
use physical analogy and to take into account ready 
results of works on theories of transformers, chains, 
etc. of electrical engineering, radio engineering, 
automation and other scientific fields. 

5. Inthe light ofthe fact that it is planned to obtain 
energy from the microstructures it is necessary to pay 
attention to new probable types of radiation and to 
their influence on a human, 
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A sa ‘Commercial Exploration of Space 


Review 
by Olga Leontyeva, Editor 
http://www faraday.ra 


Of late years the mankind has 
b greatly advanced in space 
H exploration. New spaceships are 
Fi № created, automatic apparatus are 
launched to the planets of solar 
system, space stations are orbited. A man has passed 
to outer space and begun exploring the planets of solar 
system. More and more specialists and people of 
different professions are involved in the development 
of space industry, However to present day only a few 
of them has succeeded flying into space. 


At the present state of affairs space flight is very 
expensive and a serious reason should exist to forward 
a man into space if he or she does not relate to the 
aims of professional cosmonautics. However in last 
years there has appeared a certain breakthrough in the 
solving of the problem, Nowadays space technologies 
gradually turn from the sphere of experimental and 
scientific researches to the area of practical application. 
The time has come for a man to realize the real space 
Sight without being the professional cosmonaut. 


What are the ways to solve the problem? No doubt that. 
special attention should be paid to the development of 
new space technologies, search of new types of fuel 
and attraction of investments to the sphere of space 
tourism. 


April 28, 2001 can be considered as official date of birth 
of space tourism, when there was launched the space 
ship “Soyuz TM-32" with the first space tourist aboard. 
‘Almost in a year, on April 25, 2002 the space tourist 
#2 South African Republic person Mark Shattlword 
started on his space journey. 


‘Today many companies give the opportunity to make 
а real space flight for all comers who have enough 
money and health. It is promised the providing of the 
most modern space technologies and the most perfect, 
space equipment. It can be created a furor by the 
“Minimum program" of the Russian company "Atlas 
Aerospace” which is made by the members of 
Yu.A. Gagarin Center of training of cosmonauts, 


Inrecent years at the international market there appear 
more and more companies which deal with search and 
encouragement of inventors who work on creation of 


alternative propulsion systems. Activity of "X Prize. 
Foundation" company can be considered as an 
example. 


The X PRIZE Foundation 


722-A Spirit of St. Louis Blvd 
St. Louis, Mo. 63005 
ты: 636-519-9449, Fax: 314-533-6502 
http://www xprize.org 
E-mail: press@xprize.org 


The X PRIZE is a $10,000,000 prize to jumpstart the 
space tourism industry through competition between 
the most talented entrepreneurs and rocket experts in. 
the world. The $10 Millon cash prize will be awarded 
to the first team that: 


Privately finances, builds & launches a 
spaceship, able to carry three people to 100 kilometers 
(62.5 miles) 

Returns safely to Earth 

Repeats the launch with the same ship within 2 
weeks 


‘The X PRIZE competition follows in the footsteps of 
more than 100 aviation incentive prizes offered 
between 1905 and 1935 which created today's 
‘multibillion dollar air transport industry, 


For more than 30 years, the general public has waited 
for an opportunity to enjoy the space frontier on a first- 
hand basis. The X PRIZE Foundation is working to make 
space travel possible for all. The spaceships that 
compete for the X PRIZE are designed to carry 
Passengers. 


‘Since its inception in May 1996, tho X PRIZE Foundation 
has registered more than 20 teams from seven countries 
to compete for the prize. The X PRIZE is fully funded 
through January 1, 2005, through private donations and. 
backed by an insurance policy to guarantee that the 
$10 milion is in place on the day that the prize is won. 
Additional funds are still being raised by the X PRIZE 
Foundation to implement the competition (judging, 
media, event management, etc.) and continue the 
Foundation’s education mission, 


‘The X PRIZE was inspired by the early aviation prizes 
of the 20th Century, primarily the spectacular trans- 
Atlantic flight of Charles Lindbergh in The Spirit of 
St. Louis which captured the US $25,000 (US$) Orteig 


prize in 1927. Through a smaller, faster, better 
approach to aviation, Lindbergh and his financial 
supporters, The Spirit of St. Louis Organization, 
demonstrated that a small professional team could 
outperform a large, government-style effort 


The Societal Benefits of the X PRIZE include: 


* — Creation of a new generation of heroes 
* — Inspiring and educating students 

* — Focusing public attention and investment 
capital on this new business frontier 

* Challenging explorers and rocket scientists 


around the world; and, 
* — Vehicles built for the X PRIZE will eventually 
serve four different industries: 

- Space Tourism 

- —— Low-cost satellite launching 

- Same-day package delivery 

- Rapid point-to-point passenger travel 


In Fig. 1 itis demonstrated the typical X Prize trajectory. 


Air Traffic. 


Fig.1 


Editor: Below we publish photos and brief 
comments about some official X PRIZE registrant 
teams. More detailed information you can find at 
http://www .xprize.org/imagefacts/photo!.html. 


The Da Vinci Progect 


http//www.davinciproject.com 


Fig. 2 
“wild fire” 


The da Vinci Project will launch its spacecraft 
(“Wild Fire") from the world's largest helium 
balloon. The 3,270 kg (7,200 pound) rocket will be 
tethered 720 meters (2,400 feet) below the balloon 
and lifted over the course of an hour to an altitude of 
80,000 feet. The 10,000 pound thrust, liquid oxygen, 
kerosene engines will fire the first stage and the rocket 
will fiy an initial angular trajectory to clear the balloon. 
The spacecraft then will transition to vertical flight 
toits apogee of 120 km in space. The rocket will reach 
a maximum speed on both its ascent and re-entry of 
Mach 4, or 4,250 kph (2,650 mph). 


An innovative ballute will protect and stabilize the 
rocket on re-entry. A flyable parachute will be 
deployed at 25,000 feet and the rocket will descend 
under control, guided by GPS, to a predetermined 
landing zone. The da Vinci Project has already 
successfully conducted full-scale rocket motor test 
and has built a full-scale mockup of their vehicle. 


“Discraft” corporation 
hutp://wwwarprize.org/teams/teams html 


John Bloomer, the team leader, is an aerospace 
engineer and he has worked on many aerospace 
progects, including Apollo and holds more than 60 
Patents on a disc plattorm aircraft. Bloomer's ship 
utilizes “Blastwave” Pulsejets. 


New Energy Technologies, 
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Flight Sequence 


Fixed, 7850-ft-area, laminar-flow wing take-off at 
about 60 mph within about 160 ft, featuring climb with 
gradual air-breathing acceleration (according to a 
fixed program) at fixed angles, to exit the atmosphere 
at Mach 10 on an unpowered ballistic arc to reach 75. 
mi. altitude: return on down-leg of same unpowered 
are to gradual power-on flare-out re-entry of the 
atmosphere in simple reverse sequence of the take- 
off velocity profile. Range above 100,000 ft is about 
480 mi. which is covered in about 5 minutes. 


*Kelly Space & Technology" 


httpi//wwvrkellyspace.com. 


wh | 


Fig.3 
“LB” 


‘The vehicle is a rocket-powered delta wing glider with 
а liquid oxygen and kerosene liquid rocket engine. 
‘The spacecraft is prepared and fueled at the takeoff 
airport. The spacecraft is towed to release altitude 
behind a conventional jet powered aircraft such as 
Boeing 747 aircraft. Upon release from the tow aircraft, 
the main engine is throttled up for boost phase. The 
vehicle nominally coasts to an apogee altitude of 
100 kilometers. The vehicle then glides to a landing 
at the takeoff airport for checkout and refueling prior 
to the next fight, 


Flight Sequence 
‘The lifting body will be towed to launch altitude 
behind another aircraft, and the rockets will be 
ignited. The craft will return to the landing site and 
make an unpowered, horizontal landing, 

“Lone Star Space Access” 


http://www-dynamicar.com 


‘The Cosmos Mariner employs air-breathing jet 
propulsion for take-off and landing from conventional 


airports and rocket propulsion for ascent from cruise 
flight in the stratosphere to 30 or 40 nautical miles 
altitude. From there, the vehicle coasts to a target 
altitude of around 65 nautical miles. The air frame is 
designed to interface with two jet engines (turbofan 
ог turbojet) each with 20,000-Ibs static thrust or less. 
For rocket propulsion, the Cosmos Mariner will use 
the Aerojet AJ26-NK31A, a staged-combustion 
Kerosene engine. The vehicle is designed to take off 
and land from conventional runways. 


Fig.4 
‘Cosmos Mariner" 


Along with X Prize Foundation it should be mentioned 
АШТА Company (Germany). ALLTRA consists of а 
‘small group of space experts. The main objective of 
ALLTRA is to ‘sell’ the space idea to a broad public 
and to identify future commercial opportunities in the 
space sector. 


On the official ALLTRA website htep://www.alltra.de 
you can find collection of artist's views of the projects 
which aro almed at decrease in space ships value by 
means of using of new types of engines. Besides the 
Company deals with the development of space hotel 
projects. 


JNET 


New Energy Technologies 
collection of articles 
Japanese Version 


Collection of articles from New Energy 
Technologies magazine, 2001-2002 is published 
in Japan. 

On purchasing of the book, please, contact 


Eiichi Yamamoto, 
President Yama Trans Со. Ltd. 


Email: adminQyamatrans.cojp or 
eyama@yamatrans.co.jp 
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Alternative Aircrafts and 
Space Propulsion Systems 


Editor: Nowadays allover tho world there are made numerous attempts to create new types of aircrafts and alternative 
space propulsion systems. Below we publish the review of some interesting devices which are presented in the 
modern market. 


to ride on the fan also provides a fast stream of air 


“Arbortech Pty.Ltd” exiting from the rear of the craft to provide forward. 
thrust — just like a hovercraft. To help provide better 
http://www.aithoard.com.au acceleration the Airboard also includes a unique 


friction drive wheel at the rear. When the rider wishes 
to accelerate forward, weight transfer is used to bring 
the friction drive into contact with the ground. By 
engaging the friction drive clutch the Airboard can 
be accelerated forward without losing the feel of 
hovering above the ground. The control of the 
Airboard is provided by weight transfer of the rider, 
similar to surfboards, skate boards and snow boards. 
In operation the Airboard can be started, stopped and 
steered in a controlled manner and this means that 
riders can perform stunts, trick maneuvers and race 
around tight tracks against each other In this unique 
way the Airboard is the first ever vehicle to deliver 
the advantages of hovercraft vehicle without the 
disadvantages of proof acceleration and handling. 


“Trek Aerospace, Inc.” 


http://www.solotrek.com 


Fig. 1 
Airboard 2000 


General Technical 5 


Total payload, including rider — 100 kg (220 Ib) 
Operating time — 1 hour on full tank of fuel 
Construction — Fiber glass/High-impact plastic shell, 
Aluminum frame, Rubber skirt 

Starting — Electric key-start, Battery included 
Engine — Briggs & Stratton 4-stroke 

Fuel tank capacity — 5 litre (1.3 US gal) 

Fuel type — 85 Octane unleaded 


How does it work? 


Aitboard uses Hovercraft air cushion principles to 
Glide just above the ground. The air cushion is 
Generated from a purpose designed engine and fan тез 
Which are suspended below the Airboard shell In 


addition to providing an air cushion for the Airboard тр 
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Preliminary Specifications and Predicted 


Performance 
‘Normal Gross Take Off Weight 800 Lbs. 
Fuel (15 U.S. Gallons) 98 Lbs. 
Mission Payload, net of fuel 352 Lbs. 
‘Takeoff/Landing Distance 0 (VTOL) 
Maximum Speed 70 Mph 
Range 120+ Miles 
Hover/Loiter Endurance 2+ Hours 
Engine Type Advanced 
Int. Combustion 
Fuel Requirements Hoavy-Fuel or 
Gasoline 


Special Features: 100% fy-by-wire control system with 
electronic stability augmentation; Intuitive, easy to Пу 
safely: Minimal field service requirements; Rugged, 
efficient power train. 


DM AeroSafe 


http://dmaerosafe.freeservers.com 


Fig. 3 


EAGLE vertical take-off and landing 
aerial rescue platform. 


DM AeroSafe is а small research and development 
team, which has developed a totally new high-rise 
rescue technology to retrieve trapped people from 
areas which cannot be reached by conventional aerial 
ladder, conventional helicopter or a helicopter 
equipped with a Heli-Basket. 


‘This technology could give rise to a new class of air 
transportation means, used for safe close-in 
‘maneuvering around tall structures, even inside the 
highly populated areas. 


Eagle Aerial Rescue Platform's Performance 
Summary 


Dimensions: 


Length - 42 feet (128 m) 
Width - 42 feet (12.8 m) 
Height - 16 feet (4.8 ш) 


Weights: 


Max. Gross weight - 5000 pounds (2268 kg) 
Payload (Crew of two plus 10 rescued people) - about 
2000 pounds (about 900 kg). 


Propulsion System: 


Four (4) variable collective pitch Ducted Propellers 
Propeller Diameter - 7.8 feet (24 m) 

Engines - four (4) four-cylinder radial piston aero 
engines with forced air cooling system 250 hp each 
(1000 hp total) 


Performance: 
Max. Duration - about § hours without refueling 
Max. Airspeed - 40 knots (75 km/h) 


Max. operating altitude - about 7000 feet (about 
2200 m). 


*LTAS/CAMBOT, Inc." 


http://wwwlvem.com 


Passenger Craft “Ltas 30-Xb" 
‘The ships have rigid monocoque hulls, hybrid 
powered vectored thrust control and full active 
buoyancy control. (TAS US Patent Pending). 


‘This small 2-3 person craft at 70 to 80 feet in diameter 
will demonstrate ALL production systems and is 
designed for the LTAS FAA Type Certification 
program, 


NASA’s Langley Research 
Center 


http://scionco.nasa.gov 


NASA researchers are studying insects and birds, and 
using "smart" materials with uncanny properties to 
develop new and mind-boggling aircraft designs. 


‘The “personal aircraft" that replaces the beloved 
automobile in people's garages may still lie in the 
realm of science fiction or Saturday-morning cartoons, 
but researchers at NASA's Langley Research Center 
(LaRC) aro developing exotic technologies that could 
bring a personal "air-car" closer to reality. 


Fig.4 


And air-cars are just the beginning! Self-healing 
wings that flex and react like living organisms, 
versatile bombers that double as agile jet fighters, 
and swarms of tiny unmanned aircraft are just a few 
of the science-fiction-like possibilities that these next- 
generation technologies could make feasible in the 
decades ahead. 


Laser Beam Flight 


Lightcraft Technologies, Inc. (LTI) 


http://www lighterafttechnologies.com 


Lightcraft Technologies, Inc. is a new company 
committed to providing low-cost access to space 
through the use of beamed energy propulsion. (See 
color photos on the cover page). 


"5 


Fig.1 


1n 2000 at the High Energy Laser Systems Test Facility 
(HELSTF), Lightcraft Technologies, Inc. (LTI) set anew 
‘world’s altitude record of 233 feet (71 meters) for its 
4.8 inch (12.2 em) diameter laser boosted rocket - in a 
fight lasting 12.7 seconds. 


Although much of the ight was spent hovering at 
230+ feet, the Lightcraft sustained no damage and 
wil бу again. Besides setting the new altitude record, 
the craft demonstrated the longest ever laser. 
powered free flight and the greatest “air time" (Le. 
launch-to-landing/recovery). LTI launched a total of 
seven vertical flights between 8:30 am and 11:30 am 
with three Lightcraft weighing less than 1.8 ounces 
(61 grams). Two ofthe flights by Lightcraft #3 reached 
189 and 184 feet with the same propellant load! 


..set a new world's altitude record of 
233 feet! 


Tho record flights were powered by the 10 kW pulsed 
carbon dioxide laser named "PLVTS" by the 
organization that owns it: the Directorate for Applied 
Technology, Test and Simulation (DATTS). Even 
though PLVTS was suffering from an arcing or 
grounding problem that caused it to run erratically, 
the laser power was still adequate to propel the craft 
to record altitudes. 


What is a Lighteraft? 


A Lighteraft is a 1kg launch vehicle, mado from high 
temperature ceramic materials, that flies into space on 
a megawatt laser beam, 


Fig. 2 


‘The Lightcraft is both a single-stage-to-orbit launch 
vehicle and a satellite. If you have any further 
questions or comments, write or call LTI headquarters 
in Bennington, VT. The company representatives would 
be delighted to send you more information, or answer 
any inquiries over the phone. 


How does it work? 


‘A ground based laser is the power source that propels 
the Lightcraft into orbit. Lightcraft can deliver payloads 
into space for a fraction of the cost of traditional rockets 
because most of the engine stays on the ground, 
thereby unburdening the craft from having to lift the 
energy source for its propulsion system. 


Fig.3 


The back side of the craft is a large, highly polished. 
parabolic mirror that is designed to capture the laser 
beam projected at it from the ground. The mirror 
focuses the beam, rapidly heating the air to 5 TIMES 
the temperature of the sun, creating a blast wave 
ош the back that pushes the vehicle upward. As the 
beam is rapidly pulsed, the vehicle is continuously 
propelled forward, on its way to orbit. 


History of Lighteraft 
1987 — Prof. Leik Myrabo invents Lighteraft for SDIO. 


1997 — First successful wire-guided tests at WSMR. 
Solved flight stability difficultios, much like tho Wright. 
brothers did with the airplane. 


1997 — Lightcraft broke Goddard's 41 ft., 1926 first 
successful rocket fight - but this time with no on-board 
fuel. 


1998 — Record flight of 99 ft. with air breathing 
Lighteraft engine. 


1999 — Record flight of 128 ft. with first rockot 
Lighteraft engine. 


2000 — LTI sets new world record for highest flight 
(233 ft), longest flight time, and heaviest vehicle. 


How can LTI reduce launch costs? 


Conventional Launch — 175,000,000 
‘The Lightcraft — $46,000 


Chemical Rocket 


carry massive propulsion source on board. 
are expendable 

extremely costly 

prone to explosion due to fuel on board. 


Laser Propulsion: 


propulsion energy source remains on the ground! 

Lighteraft are inexpensive to manufacture and 
‘extremely light weight 

highly reusable power source is never subjected to 
the risks of fight 


Lighteraft Technologies, Inc. 


1914 Walloomsac Ва. 
Bennington, VT 05201 
Office: 802-447-6275 
FAX: 802-447-8216 
E-mail: tmyrabo@lightcrafttechnologies.com 


Alternative space 
propulsion systems 
Star Drive 


Mark R. Tomion, USA. 
http://www.stardrivedevice.com 


Re: U.S. Patent 6,404,089 for the Electrodynamic 
Field Generator, (EDF), 


issued June 11, 2002 to Mark R. Tomion. 


‘The ‘official’ name of the “StarDrive device”, per the 
USS, Patent and international PCT Applications, is 
Electrodynamic Field Generator. The EDF Generator 
uses banks of permanent magnets and rotating Field 
Coils to produce а very-high DC rotor voltage, and 
plane-parallel ring electrode arrays to electrostatically 
‘expand and control that voltage as applied to the hull, 
so that huge quantities of external Field electrons may 
be accelerated to energy levels that are usually 
reached only with a particle accelerator! It's 
somewhat like a glorified arc welder whose output is 
deliberately shorted to its own housing, and the DC 
voltage and current across the emitter and collector 
housing sections can be thermionically increased to 
values that are generally observed only in lightning: 
but the Field's current density is limited to a value 
Which falls short of damaging the hull! 
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Fig.1 
StarDrive device hull & electrodynamie 
Field configuration 


Аз depicted above (Fig. 1), electrons circulating in the 
external Field envelope can achieve an impact velocity 
at the central collector sections which is very nearly 
that of light, and applied magnetic fields allow broad 
modulation of the Drive Field current's properties. The 


negative hull section 


pozitive zone “<< pozitive zone sector. 


Primary Arrays shown in the generalized schematic 
diagram below (Fig. 2) have control grids which allow 
ав arc resistance imbalance to be imparted to the 
otherwise symmetrical Field current, so that they 
render the two relativistic current impulses variably 
non-isometric: thereby yielding thrust that is 
essentially reactionless! And the simple DC Primary 
Power System, like tho early Faraday disk dynamo, is 
wholly rotor-based . . . 


Note: It can be seen that the propulsive thrust 
developed by a StarDrive vessel is essentially brute- 
force in nature — it's produced simply by means of a 
controlled variable imbalance in the continuous 
physical impact of the two external hemitoroidal 
electron current streams with the collectors! If these 
two Field currents were of equal magnitude, no net 
force would be developed. However, if the "lower" 
current stream is stronger than the “upper”, the vessel 
will be propelled away from the stronger current — in 
the “upward” direction. Since there's no ‘backward’ 
exhaust produced in the process, this type of thrust 
is truly and demonstrably reactionless in nature. 


negative hull section 


(4 — == (V) 1 
rotor SS 
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Primary Power System 
pozitive zone sector 


Primary Power System 
pozitive zone sector. 


Fig.2 
Generalized schematic of rotor & dual induction ring assemblies 


Needless to say, tremendous quantities of heat are 
produced in the StarDrive device's electron “targets” 
or collector housing sections, and liquid sodium must 
be pumped through each Primary Array's ceramic 
resistor network as a coolant. However, this excess 
heat in ground-based units may be used in the 
commercial generation of electric power and 


desalinization of seawater. 


In fact, because an intense are discharge field has 
the unique capacity to absorb vast quantities of 
quantum background energy, the EDF Generator is 
so efficient that the latter task may become truly 
cost-effective for the first time! And not only will 
large over-unity StarDrivo Dynamo units be able to 
produce electric power at 60 to 720 MW output 
levels, they'll be able to do so for many years before 
the permanent magnet banks must be 
remagnetized!! The only truly external input energy 


required in the interim is that necessary to initially 
bring tho rotor up to speed . 


Fig. 3 
А denumbered version of Fig. 1 
from the EDF Generator Patent 


Those of you who find this advanced technological 
prospect for the 21st century as exciting and 
fascinating as we do should consider making the 
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Inventor's book StarDrive Engineering a valuable 
addition to your personal or reference library. 


A Layman’s Description 
of the StarDrive Device 


Nearly anyone who endeavors to gain an initial 
understanding of the Electrodynamic Field Generator, 
even a scientist or engineer, is likely to ask for a concise 
layman's explanation of “how it works". This isn't 
easily accomplished, for this device represents an 
unorthodox and multidisciplinary technology. However, 
the overview provided below will discuss the operative 
characteristics of the machine's simplified electric 
power generation variant in what is hoped to be the 
‘most direct manner possible. In this case, when people 
ask the question above, what they generally mean is: 
“By what means is over-unity operation achieved in a 
"StarDrive" Dynamo?". It is assumed here that the 
reader has not only already become acquainted with 
certain basic aspects of the design, but also 
understands that over-unity operation is an absolute 
prerequisite for any viable system of light-speed 
interstellar propulsion, 


By way of further background, the formative 
‘mechanical design basis of the EDF Generator is of 
course the original Faraday disk dynamo. For whatever 
reason, no one seems to have bothered trying to 
develop this simple machine into a more sophisticated 
and patentable form before now. The principal 
limitation of Faraday's disk dynamo in its original form. 
was that, when one or more permanent magnets were 
used to pass flux directly through the plane of a solid 
conductive rotor, a rather high-loss heavy current at 
very low voltage was produced. The first design 
Improvement was therefore to use rotor-mounted toroid 
field coils in order to generate a much higher-voltage 
primary current, and to segment the rotor to reduce 
“eddy current" losses. Also, the toroid coil 
configuration absolutely minimizes Lenz losses, or the 
magnetic “drag” that is experienced by any 
conventional generator's rotor. 


‘To eliminate the use of brushes, it was necessary to 
apply traditional vacuum tube design and operating 
principles. Fortunately, most of the original patent work 
in this field has passed into the public domain, so 
incorporating certain aspects of that work into the EDF 
Generator presented no impediment to its 
patentability. By using plane-parallel electrode arrays 
instead of brushes to charge the rotor, it is possible to 
limit that portion of the induced rotor current which 
Passes through the field coils to a very low level — 
‘effectively isolating them from the actual output circuit, 
More importantly, however, it then becomes possible 
to thermoelectrically charge the Generator's housing 
itself in such а way that it carries the device's full 
output circuit current instead! 


The reason for this unorthodox design parameter is that 
it was desired to actually incorporate a standing 


electric arc field into the output circuit, to take 
advantage of the electron's inherent ability to absorb 
quantum background energy [including zero point 
energy, if and as necessary]. As a result of a thorough 
study of lightning, the inventor of the StarDrive device 
reasoned that the electrons comprising any naturally- 
occurring bolt of lightning had to recover (or absorb) 
‘an amount of ambient photonic energy equal to that 
‘which they expended in transit — in order to satisfy 
the conservation of energy principle. In such a case, 
it is not necessary that "wo" do the work of moving 
charge against a potential gradient; the work may be 
done by the charge itself in being attracted along the 
potential gradient (or voltage level). 


‘And since it is known from the field of welding that it 
takes less energy to sustain an arc than it doos to 
initiate it, it therefore becomes possible to create an 
electrical circuit that outputs more energy than it 
requires as input. This is exactly what the EDF 
Generator does - by incorporating a standing arc field 
in its output circuit. Using the StarDrive device as our 
mechanism, "wo" only provide the work-energy 
required to establish and maintain the external field's 
potential gradient, by initiating rotor rotation and 
bringing the thermoelectric elements up to 
temperature, The electrons in the electrodynamic field 
do all the rest . 


Further Notes from the Inventor 


In conjunction with one of our StarDrive Generator 
prototype project funding proposals, we are presently 
‘working on an interim proof-of-concept experiment 
for our proposed 24 kW air-cooled EDF Generator 
prototype. This full-scale mock-up of the 30'-dia. 
Generator's rotor and dual induction ring assemblies 
is intended to demonstrate the fundamental design 
principal discussed at the close of the Technical 
Overview (linked to our website's Method of 
Operation Summary page), whereby the voltage 
electrostatically induced on the rotor anode rings 
which power each Primary Array should be roughly 
one-third (1/3) of the Field Coil voltage (because of 
the capacitive dual induction ring geometry of the 
Primary Power System). For safety reasons, the Field 
voltage in all air-cooled StarDrive Generators will be 
limited by design to 850 VDC, and to 1,400VDC in the 
larger liquid-cooled StarDrive Dynamos. 


‘The experiment will also assist greatly in the 
derivation of remaining production model 
specifications, and will in fact incorporate 
production-quality rotor segments and electrode 
rings. Should this proof-of-concept experiment be 
successful, not only will the ability of our over-unity 
24kW Generator prototype to deliver large-scale DC 
output that's compatible with standard AC 
inverters (for utility grid distribution or off-grid 
conventional use) be virtually assured, but a major 
milestone incentive in our existing funding 
proposals will have been fulfilled as well. Further 
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updates like those below will be forthcoming on the 
News page of http://www.stardrivedevice.com. 


01/28/03 - International Patent Filings Secured!: We 
are very pleased to report that we were successful in 
ош efforts to secure numerous international (PCT) 
Patent Application filings for the Electrodynamic Field 
Generator by the final deadline of January 21, 2003! 
‘These important filings were effected in Australia, 
Canada, the People's Republic of China, the European 
Union (including France, Germany, Italy, Spain, and 
the United Kingdom), India, Japan, Mexico, the 
Russian Federation, and South Africa. 


‘The securing of these key Patent Application filings 
adds immeasurable value to our StarDrive 
Engineering Project overall, as it will greatly protect 
and enhance our investors’ upside global market 
potential (assuming, of course, that our 24 kW 
StarDrive Generator prototype is successful)! Be sure 
to check back from time to time for further updates as 
we proceed into the development phase of the Project. 


11/07/02 - Academic Reference: Those of you kind 
visitors to our website who would like to have the 
benefit of an informed and unbiased academic opinion 
regarding the Electrodynamic Field Generator are 
welcome to contact John J. Tulip, Ph.D., Exec. Vice- 
Pres. of American International University. This 
consideration also applies of course to those parties 
who may be interested in securing a direct 
participation in our forthcoming EDF Generator 
Prototype Project. Dr. Tulip has not only expressed 
much-appreciated support of our efforts to introduce 
this important new technology, but has also had the 
‘opportunity to review our technical manual StarDrive 
Engineering. You may contact Dr. Tulip via e-mail at 
‘TulipJJ@aiuniversity.edu although we ask that you 
expect him to field serious and respectful inquiries 
only. Should you desire to speak with him by 
telephone, please be assured that he will endeavor 
to return your call whenever circumstances permit if 
you provide him with the proper phone number. 


10/07/02 - Joint Venture Agreement Announced!: 
Mark Tomion, founder and president of Archer 
Enterprises and inventor of the recently-patented 
Electrodynamic Field Generator, is very pleased 
to announce that he has signed a Joint Venture 
Agreement with Affirm Technology Partners of 
Carlsbad, California to build a working prototype 
of his over-unity 'StarDrive' device's electric 
power output variant. The co-developers are 
planning to commence construction of a small air- 
cooled StarDrive Generator unit with a projected 
output rating of 24kW and a housing diameter of 
only 30 inches, at a total weight of under 50 Ibs., 
before the end of November 2002. 


Should this exciting project be successful, it would 
represent an historic milestone in the development 
of over-unity electric power generation technology. 


Not only is this small prototype EDF Generator 
expected to demonstrate a minimum Coefficient of 
Performance in excess of 20:1, but the design employed 
is completely linearly-scalable in a very broad range 
of sizes that would include liquid-cooled StarDrive 
Dynamo units with output ratings of up to 1 gigawatt! 
The most remarkable feature of these large Dynamo 
units is that an amount of recoverable thermal energy 
comparable to their respective electrical outputs will 
be made available for desalinating seawater, or for 
use in centralized municipal and industrial hydronic 
heating systems. And this capability would make the 
large-scale desalinization or distillation of water truly 
cost-effectivo for perhaps the first time ever. 


Interested parties are welcome to contact Mr. Tomion 


at office@stardrivedevice.com (585-526-6817) for 
further information. 
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Prospects of Hydrogen Energetics . >> 


E-mail: kanphil@mail kuban ru 


Hydrogen is the only pollution free and inexhaustible energy carrier. But tho implementation of such attractive 
properties of hydrogen is restrained by large expenses of energy for its production from water. Modern level of 
knowledge gives the opportunity to reduce these expenses [1], [2], [3] 


It is known that a gram-atom is equal numerically to atomic mass of the substance, and a gram-molecule is equal 
numerically to molecular mass of the substance. For example, the hydrogen gram-molecule in the water molecule 
is equal to 2 grams, and the oxygen gram-atom is equal to 16 grams. The gram-molecule of water is equal to 
18 grams. As the mass of hydrogen in the water molecule is 2x100/18=11.11% and the mass of oxygen atom is 
16x100/18=88. 89%, the ratio between quantity of hydrogen and oxygen is preserved in one litre of water as well. 
It means that 1000 grams of one litre of water contain 111.11 grams of hydrogen and 888.89 grams of oxygen. 


One litre of hydrogen has mass of 0.09 grams, one litre of molecular oxygen has mass of 1.47 grams. It means that. 
Жош one litre of water it possible to produce 111.11/0.09=1234.44 litres of hydrogen and 888.89/147-604.69 
litres of oxygen. Thus, one gram of water contains 1.23 litres of hydrogen [1]. 


Now energy consumption for production of 1000 litres of hydrogen from water is 4 kWh and of one litre - 4 Wh. As 
it is possible to produce 1.234 litres of hydrogen, then 1.234x4=4.94 Wh are spent for production of one gram of 
water now. 

Instruments and Equipment Used for the Experiment 
А special experimental low current eloctrolyzer, a voltmeter of the highest accuracy (accuracy class 0.2, GOST 
871178), an ammeter of the highest class of accuracy (accuracy class 0.2, GOST 871160), a balance with value of 
a division of 0.10 grams and 0.010 grams, and a stopwatch with value of a division of 0.1. 


Experimental Results 


Indices E 

1 - duration of electrolyzer operation connected to the supply line, in 6 cycles t, min. 515-300 
= readings of voltmeter V, volts TES 
ammeter readings I, amperes Uo: 

= power consumption FTE WH VIS 

5 — duration of electrolyzer operation disconnected Rom the supply line in 8cydlesi min | 6385-1300 

6 solution mass change m, grams 044 

7 = mass of evaporated water m', grams 026-012 

B= mass of water converted into gases m'=m-m', gram 0:320 

9 power consumption per gram of water converted into gases P'=P/m", Wh/grams of water | 0425 

10 - existing power consumption per gram of water converted into gases P". Wh/grams of water | — 494 

11 = reduction of power consumption for hydrogen production from water, K-P"/P', times | 1162 

32- quantity of released hydrogen, AM =0. 320x1.23x0.09=0.035, grams 0025 

T3- power content of hydrogen being produced (E=O.05x142/5,0)=1.007, Wh, TIT 

14 energy efficacy of water electrolysis process (Ex100/P), % 1027 


Note: Gas output is clearly observed during many hours after the electrolyzer is disconnected fom the electricity supply. 
Conclusion 
Low ampere water electrolysis is a way for production of inexpensive hydrogen from water and hydrogen energetics 
References 
1, РМ. Kanarev. The Foundation of Physchemistry of the Micro World. Krasnodar, 2002. 320 pages 
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Heater Producing Healthy Effect 


The First Device 


fealthy Life Support in Fueldinergyfindustry 


А. Bolyaova, L. Savelyeva, О. Bondarenko, Kirghizia 
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Nowadays problems of rational use of resources 
including energy resources are very important. Lack 
of energy-efficient technologies causes consumption 
of great amount of electric power, coal, and mineral 
ой. From another hand, in the XXI century one of the 
main approaches of human society development is 
turned to healthy life-style and development of 
ecologically appropriate technologies. Hence, basic 
direction of heating systems development should 
correspond to, at the least, two requirements, i.e. 
effectiveness (energy-saving) and ecological 
appropriation (ecological functioning). Moreover, it 
is necessary to take into account additional 
requirements for modern works: 


- Relatively low prime cost of the systems; 
- Minimal operating costs; 

- Availability of a system of temperature mode 
control 

- Use of domestically produced materials for the 
systems. 


‘The aim of the work is creation of a universal electric 
device of natural ecologically appropriate materials. 
The device should maintain relative air humidity of 
natural atmosphere in a quarter, make its ecology 
healthier, meet all the listed requirements, and 
represent new generation energy-saving system 
designed for heating of industrial and domestic areas 
according to features of technical solution. 


ALL. Belyaeva is the author of this work. The 
invention of this heating device was acknowledged 
as the best invention of Kirghiz Republic of the last. 
two years. A.L. Belyaeva was called as a laureate of 
а competition of "The Best Inventing in Kirghiz 
Republic in 2001-2002". 


Solving this problem the author based on work 
experience existing in the area of semi-conductors 
production. Actually, the model was worked ош in 
the common area of electric engineering and 
industrial crystals growing. Using of knowledge and 
skills of the both areas made creation of this device 
possible, 


It should be noted that initially the invention of the 
heating device, which is discussed here, was 


connected with necessity to improve microclimate 
and air atmosphere in а semi-conductor shop since 
the industrial process required optimal conditions. 
Hence, the device was observed as an element of 
the industrial process. However, soon other positive 
characteristics of the device were disclosed, i.e. 
when it was installed in a quarter all visible mould 
disappeared. Laboratory investigations stated that 
the operating device annihilated all pathogenic 
microflora. This rediscovered feature allowed using 
the device both in domestic and industrial area, After 
series of following laboratory investigations and 
bench tests construction of the device was changed 
and improved that allowed prepare it for line 
production, 


Ceramic electroconvector: 
general characteristics 


The working name of the final version of the model is 
Ceramic Electroconvactor TY 2971-006-22997241-2002. 
Ceramic Electroconvector is an industrial and domestic 
electric heater of direct stationary action. It has high 
effective heat emission and satisfies ecological, sanitary, 
medical, and fire-prevention requirements. 


At the same time it should be mentioned that by 
several characteristics this electroconvector differs 
from other known models of electroconvectors as 
well as from other existent heaters. It may be 
observed as a representative of an independent, 
specially created group of heating devices: 


One of the main characteristics of the 
electroconvector is presence of constructive heating 
carbonic elements made of ecologically appropriate 
natural non-metal materials. Essentially, the 
electroconvector construction does not contain metal 
(the only metal part of the device is its supporting 
construction), 


Production of heat of physiologically comfort zone 
requires 0.3 kW/h energy consumption which is 
3-10 times less than energy consumption of known. 
models of heating engineering. The Ceramic 
Electroconvector influences positively on ecology of 
a room. Room heating occurs better and more softly 
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as conducting carbonic elements can be heated 
‘maximally up to 100° C. As a result oxygen is not 
burnt, and air is not overdried in a room. Achieved 
minimization of metal content in the constructive 
elements of the device increases the level of 
‘ecological compatibility both of electroconvector 
constructions and operation. 


The device accumulates no static electricity, 
neutralizes harmful magnetic field generated by 
alternating current in the conducting element (it is 
typical for all the other electrical household 
appliances). Therefore, the additional positive effect 
is produced and higher ecological characteristics of 
functioning of this electroconvector are confirmed. 


Insulating strength of ceramics prevents electrical 
shock accidents. Ecological compatibility of the 
electroconvector is provided by materials of the 
construction. The hase of the device is a studied 
natural silicate fiber which has quantitative and 
qualitative content of useful chemical elements 
Which ate the closest ones to the group of medical 
adsorbents listed in a medical encyclopedia. The 
ceramics is adjusted to emit electromagnetic waves 
only in infra-red spectrum. 


‘The olectroconvector produces heat waves in the 
average IR spectrum (8.4-8.6 mkm) which is 
‘maximally approximated to the diapason of heat 
waves generated by a human (9.37 mkm). It 
annihilates humidity of buildings independently of 
outer space humidity. At the same time it neither 
burns oxygen nor overdries air 


Healthy effect is produced by all the constructive 
elements made of ecologically appropriate natural 
‘materials. Electric power is transformed into heat 
emission by conducting elements. This process 
causes a mode of generation of a continuous heat 
spectrum of radiation. The heat radiation is similar 
to heat spectrum of radiation generated by a human. 
At the same time, this feature together with resonant 
oscillations of the crystal lattice of the ceramic 
cylinders produces a destroying effect on pathogenic 
and conditionally pathogenic microorganisms. 


From the point of view of room ecology the proved 
healthy effect of the operating electroconvector becomes 
very significant. The effect considers continuous 
presence of a human in the room, Le. risk of pathogen 
Infection through respiration objectively decreases. 


Application of the ceramic electroconvector is 
especially actual in patient care institutions and 
children's institutions, in special precision industries 
and space technologies. It can also be used in saunas 
with dry vapor. 


‘The ceramic electroconvector is designed for 
unsupervised continuous work. 


Structure of the electroconvector 
producing the healthy effect 


Shortcomings of known electric heaters are: great 
electric power consumption (0.75-3.0 kW/h), big 
number of metal details, complex technical 
performance, and use of a necessary additional 
blower as a ventilator. Big number of metal details 
decreases ecological compatibility and productivity 
of the heaters. The listed devices have to use high 
temperatures on heat-release surfaces for warming 
up rooms up to the level of physiological comfort. 
This causes increase of energy consumption 
Moreover, using of metal heating elements influences. 
ов air and relative humidity in the room. According 
to available data, no existent electroconvectors have 
healthy influence on ecology of a room. 


‘The represented ceramic electroconvector contains 
a carrying frame with horizontal boards which have 
convective gaps. The carrying frame has heat-release 
‘monolithic hollow ceramic cylinders whose walls 
contain longitudinal through holes. Heating carbonic 
conducting elements and de-energized carbonic rods 
are built in the through holes. The heating 
‘conducting elements are connected in parallel-series 
circuit at the output of the cylinders with it's ends 
placed into insulating supports of the carrying frame. 


Constructive heating elements are the main 
differences of the device. All the heat generating 
constructive elements, i.e. conducting and de- 
energized heating elements, as well as heat-release 
surfaces of ceramic cylinders have contiguous 
spectra of infra-red radiation. 


Energy-efficient effect 


‘The electric scheme of connection of the conducting 
elements provides different modes of work of the 
device. According to these modes, energy 
consumption is in the interval of 0.05-0.3 KW/h. The 
mode of 0.05 kW/h is calculated on a supporting level 
of warming-up of a room. Maximal energy 
consumption (0.3 kW/h) corresponds to the superior 
limit of the temperature mode of heating of working 
heat-release surfaces of the ceramic cylinders. In this 
case temperature of the heat generating elements, 
i.e. de-energized carbonic rods and conducting 
carbonic elements) lies in the limit of max 100°C. This 
produces a significant potential resource of electric 
‘strength and of durability of the used elements. The 
de-energized carbonic rods function as heat 
accumulators at switching on and switching off the 
device. Heating the conductors the de-energized 
rods accumulate heat through tho ceramic walls of 
the cylinder till their temperature becomes equal to 
the temperature of the conducting elements 
Appearing electromagnetic resonance between the 
conductors and the de-energized carbonic rods 


intensifies infra-red radiation of the ceramic wall. 
Accumulative heat potential of the de-energized 
carbonic rods allows maintain uniform radial heating 
of the heat-release ceramic surface of the cylinder 
without decreasing energy consumption. In this case 
additional conducting elements of infra-red radiation 
become unnecessary. 


‘The heating efficiency ofthe ceramic electroconvector 
was estimated by independent experts. Surface 
density of the radiation flow was calculated by 
formula of Stefan-Boizmann distribution law. Taking 
into account heating of the cylinders’ surfaces up to 
70° C this value came to 727 W/m’. Total heat 
generated by the electroconvector per hour comes 
to 600 kcal or 698 W at the total area of the radiation 
surfaces of 0.96 m? (on the basis of 1 kcal=1.163 W/h 
according to [1]). The electroconvector consumes 
300 W/h and produces 698 W/h. That is to say that it 
effectively transforms electric energy into heat energy. 
Operational modes of the electroconvector are based 
оп analysis of the heating effect produced by different 
devices, i.e. a tube metal heater (TMH) having a 
conducting metal element of Nichrom, a ceramic 
cylinder having a Nichrom conducting element, and 
а ceramic cylinder having a conducting element of 
carbonic ribbon. The carbonic ribbon produces high 
heating efficiency. Temperature on the surface of the 
ceramic frame is up to 80° C and temperature on the 
conducting element is 100° C. Hence, the device 


equipped with the conducting element ofthe carbonic 
ribbon does not produce excessive heat radiation. 


The electroconvector consumes 300 W/h 
and produces 698 W/h. 


After one-year operation of the preproduction models 
їп a private school it was noticed that number of 
respiratory illnesses and influenza among the pupils 
slumped, condition of skin became better, attacks of 
bronchial asthma among the teachers stopped, and 
allergic itch left the patients who suffered from allergy. 
А side effect was that flowers began to grow better, 
and those which had not blossomed began to blossom 
at least. Obviously, a combination takes place there: 
air cleaning of microorganisms, humidity 
normalization, warming comfort, and influence of 
pyramidal ceramic structures on water vapors which 
are transported by warm blasts. 


Applied Know How 


Ambient air in rooms is a complex substance 
including various chemical compounds, ions, dust 
parts, water vapors, infectious and potentially 
infectious microflora, etc. The electroconvector is 
represented by a ceramic hardphase crystal structure, 
Cold air blast moves close to the ceramic surface. It 
meets combined oscillation of crystal microlevel 
structures of ceramics. Filtering electromagnetic 
screen appears that breaks shell of pathogens and 
potential pathogens. It is a performance of sanitation 
properties. Atmospheric water contacts with 
structures of ceramics, then it is cleaned and 
structured, After that water cleans air which is 
breathed in by a human. Hence, the organism 
becomes healthier. It is a performance of the healthy 
effect. A clean room warmed uniformly improves 
human's health. 


Main Performance Attributes of 
the Ceramic Electroconvector Producing Healthy Effect 


Nominal required power 
Voltage of the feeding network 
Frequency of alternating current. 


Temperature of the conducting element in operation modo 
Temperature of the heat-release surface of the cylinder 


Surface density of radiation flow 
Quantity of radiated heat 

Class of protection 

General area of heat-release surfaces of the eylinders 
Sizes 

Weight 

Durability 


005-03 киль 
220+ 22V 

50 He 

50...110° C 
39.90 C 

727 Wum* 

600 kcal/h 

1 

9600 emë 

410 x 400 x 75 mm 
18-21 kg 

30 years 


‘The ceramic electroconvector is designed as a floor construction for repetition work. 
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About the author 


After graduating from Polytechnic 
University of Frunze city 
Alexandra L. Belyaova (1953) 
participated in launching of 
semiconductor production. She was 
given a rank of Perfect Inventor and 
Rationalyzer for invention and 
rationalization action. In 1987 her 
invention named Method of 
Production of Monosilicon Seed 
Crystals was introduced into manufacture, according 
to close copyright of USSR. Since that year this 
introduction has allowed grow monosilicon having 
better semiconductor properties. She was given a rank 
of Inventor of USSR for the invention. 


Alexandra L. Belyaeva has acknowledged and given a 
rank of Inventor of Kirghiz Republic. Since 1994 in 
collaboration with Russian specialists of ceramics she 
has been dealing with organization of ceramic 
productions in Kirghizstan. Here are the inventions by 
Belyaeva: Method of Production of Seed Crystals and 
Its Variants (Patent #42 KG), Ceramic Mass for 
Insulators! Production (Patent #43 KG), Ceramic Mass 
Having Heat-Radiating Properties (Patent #464 KG). 


In 1992 Belyaova was rewarded with a Silver medal of 
VDNH (Exhibition of Achievements of National 
Economy, Moscow) for development of technologies for 
production of constructive nitride-cadmium items of 
semiconductor wastes. 


Her Method of Production of Nonexpendable Seed 
Crystals is at introduction stage. The seed 
 monocrystals produced by the new method will allow 
grow ribbon monocrystals having certain properties. 
It will be possible to produce items made of the 
‘monocrystals which will meet requirements of energy- 
saving and ecological appropriation. These devices 
represent non-aging powerful energy sources, various 
semiconductive devices with no inner microdeffects 
and with unlimited durability, structural water filters. 


‘Since 2002 she has been dealing with organization of 
production of ecologically appropriate industrial- 
domestic appliances causing healthy effect. The 
invention of Ceramic Electroconvector Producing 
Healthy Effect is now introduced. Energy-saving of the 
new ecologically appropriate electroconvector exceeds 
‘energy-saving of all the existent heating systems. 


Belyaova is a laureate of competition of The Best 
Inventing in Kirghiz Republic in 2001-2002. 


Inertial Propulsion Device 


Vitaly E. Senkevich, Russia 


E-mail: hhhhha@mail-ru 


A body is at rest or moves linearly and uniformly 
until it is not influenced by an external force. 
(School course of physics) 


Forget everything that you were taught at school. 
(Arkady Raykin) 


‘This propulsion device consists of an engine and a 
body. The engine (see Fig.1) is remarkable for its 
movable stator (5) which can make free rotation as well 
as a rotor (R). When the engine starts the stator and 
the rotor begin to rotate in opposite directions. Thus 
the engine has two ends and one of them is connected 
to а flywheel (F). This flywheel begins accelerated 
rotation. 


А cross-beam (CB) is connected to the second end of 
the engine where a rotating momentum appears. Under 
the influence of this momentum the cross-beam presses 
down one of the supports placed on the body (for 
example, Sup.1). As a result a force which is 
compensated by acceleration of the flywheel (F) 
appears on the support. When the flywheel is 
accelerated up to certain speed a control system (CS) 
switches the windings of the engine to change the 
direction into the opposite one (reverse). At that the 
cross-beam also tends to turn to the other side and 
presses down the second support (Sup.2). Thus the 
cycle repeats. It should he noted that forces acting at 
the supports are codirected and they move the whole 
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About the author 


After graduating from Polytechnic 
University of Frunze city 
Alexandra L. Belyaova (1953) 
participated in launching of 
semiconductor production. She was 
given a rank of Perfect Inventor and 
Rationalyzer for invention and 
rationalization action. In 1987 her 
invention named Method of 
Production of Monosilicon Seed 
Crystals was introduced into manufacture, according 
to close copyright of USSR. Since that year this 
introduction has allowed grow monosilicon having 
better semiconductor properties. She was given a rank 
of Inventor of USSR for the invention. 


Alexandra L. Belyaeva has acknowledged and given a 
rank of Inventor of Kirghiz Republic. Since 1994 in 
collaboration with Russian specialists of ceramics she 
has been dealing with organization of ceramic 
productions in Kirghizstan. Here are the inventions by 
Belyaeva: Method of Production of Seed Crystals and 
Its Variants (Patent #42 KG), Ceramic Mass for 
Insulators! Production (Patent #43 KG), Ceramic Mass 
Having Heat-Radiating Properties (Patent #464 KG). 


In 1992 Belyaova was rewarded with a Silver medal of 
VDNH (Exhibition of Achievements of National 
Economy, Moscow) for development of technologies for 
production of constructive nitride-cadmium items of 
semiconductor wastes. 


Her Method of Production of Nonexpendable Seed 
Crystals is at introduction stage. The seed 
 monocrystals produced by the new method will allow 
grow ribbon monocrystals having certain properties. 
It will be possible to produce items made of the 
‘monocrystals which will meet requirements of energy- 
saving and ecological appropriation. These devices 
represent non-aging powerful energy sources, various 
semiconductive devices with no inner microdeffects 
and with unlimited durability, structural water filters. 


‘Since 2002 she has been dealing with organization of 
production of ecologically appropriate industrial- 
domestic appliances causing healthy effect. The 
invention of Ceramic Electroconvector Producing 
Healthy Effect is now introduced. Energy-saving of the 
new ecologically appropriate electroconvector exceeds 
‘energy-saving of all the existent heating systems. 


Belyaova is a laureate of competition of The Best 
Inventing in Kirghiz Republic in 2001-2002. 


Inertial Propulsion Device 


Vitaly E. Senkevich, Russia 


E-mail: hhhhha@mail-ru 


A body is at rest or moves linearly and uniformly 
until it is not influenced by an external force. 
(School course of physics) 


Forget everything that you were taught at school. 
(Arkady Raykin) 


‘This propulsion device consists of an engine and a 
body. The engine (see Fig.1) is remarkable for its 
movable stator (5) which can make free rotation as well 
as a rotor (R). When the engine starts the stator and 
the rotor begin to rotate in opposite directions. Thus 
the engine has two ends and one of them is connected 
to а flywheel (F). This flywheel begins accelerated 
rotation. 


А cross-beam (CB) is connected to the second end of 
the engine where a rotating momentum appears. Under 
the influence of this momentum the cross-beam presses 
down one of the supports placed on the body (for 
example, Sup.1). As a result a force which is 
compensated by acceleration of the flywheel (F) 
appears on the support. When the flywheel is 
accelerated up to certain speed a control system (CS) 
switches the windings of the engine to change the 
direction into the opposite one (reverse). At that the 
cross-beam also tends to turn to the other side and 
presses down the second support (Sup.2). Thus the 
cycle repeats. It should he noted that forces acting at 
the supports are codirected and they move the whole 
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Unlimited Accelerated Nonreactive Motion 


by GP Ivanov 


Information from http://tts.It/—nara/ruspopul-htm 


Bias of centre of inertia of the closed system is a 
phenomenon exceeding the bounds of modern 
scientific conceptions. At tho same time it is a way to 
the new marvelous world of earlier unknown laws and. 
phenomena of nature, Researches made by G-P Ivanov, 
Russia, have allowed him come to the following 
conclusion: it is a quite realizable task to create 
technical devices which can move under the action of 
nonreactive forces. However a purposeful scientific- 
research spade-work is required for the reliable 
registration of them by modern experimental facilities. 
According to the author during the whole XX century 
the known idea of latent impulse were misleading the 
scientists from the serious research of impulse-energy 
processes existing in systems at the presence of quasi- 
stationary electric and magnetic fields. According to 
С. Ivanov, it is related with the fact that the notion of 
“latent impulse" has nothing in common with the real 
momentum, since the very existence of “latent 
impulse” and "latent energy" which attends it, would 
make it impossible, for example, to adjust radio 
equipment since all effective capacitances change their 
value a hundred and thousand times as much (it 
depends on their orientation with respect to the 
‘magnetic field of the Earth). 


Fig. 1, 2 demonstrate the patented by С.Р Ivanov 
‘method of realization of nonreactive motion (G.P Ivanov, 
Yu.G. Ivanov. Method for production of propulsion. 
Patent #2172865, M., 2001). Fig. 1 demonstrates a 
device which consists of magnetized core with the 
attached metal electrodes. 


Fig.1 
‘The simplest “nonreactive” element 


When alternating voltage is applied the device 
together with the center of inertia ofthe whole system 
(including power source and lead) will oscillate under 
the action of nonreactive force. It will move along the 
direction which is perpendicular to the vectors of 
electric and magnetic fields inside the core. 


On Fig. 2 there is an analogous device supplied with 
a cylinder core. Magnetization of the core is defined 
by current of the coil which is wound around it 
(seo 10.2) 


Call af the core. 
remagnetzaton 


тета! electrode 


Fig. 2 
Diagram of the device which can be in unlimited 
accelerated nonreactive motion 


Let us supply the electrodes of the device with such 
voltage which is enough to change field density in the 
core (for example, according to the law E = Esino t), and 
the coll with voltage enough to change the 
‘magnetization (according to the law M = Mocoso t). 
Then nonreactive force which is constant in its direction 
will act on the device along the axis of tho cylinder. The 
average of tho force is g= яму”, where By, М 
aro the amplitudes of density values of the electric field 
and amplitudes of the core magnetization, fis frequency, 
Vis core capacity. As a result the device can either move 
with acceleration or act against external forces. The 
researches allow the author to prove the validity of the 
following theorem: At motion of the open-loop system 
(device) the work made by nonreactive force could 
not bo realized by means of decrease of energy of the 
proper (appurtenant to the system) power sourc 

Where this energy comes from if there are no artificial 
power sources outside the device? However everywhere 
there is such form of matter as electrovacuum. It allows 
us come to a conclusion that nonreactive forces make 
work by means of decrease of electrovacuum energy. 


Existence of electrovacuum does not contradict to the 
‘modem physical picture of the world. On the contrary 
providing the realization of laws of momentum and 
energy conservation, this idea originates from and 
‘organically supplements it. The theory of electrovacuum 
opens quite realizable prospects in different fields of 
human activity which seem to be fantastic and 
impossible. It also proposes unusual ways to solve many 
problems which are considered as insoluble. For 
example, it becomes possible to create nonreactive 
cosmonautics and private aircrafts. Energetics will be 
‘changed beyond recognition since power sources which 
require no material fuel will occupy the place of big апа 
‘small modern electric power stations. The analogous 
list could be continued. There ate presented quite 
realizable prospects related to inexhaustible reserves 
Which are hidden in the ambient space. 
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Suresh Kumar Baliyan, India 


E-mail: suresh_ballyan@rediffmail.com 
suresh, baliyan@yahoo.com 


Electricity is one of the most wonderful inventions of 
the 18th century. It can be produced by various methods 
dn which different types of energy are used such as 
‘mechanical or chemical energy. In this article wo discuss 
a new type of methods in which electrostatic energy is 
used. 


In this method we use electrets as an energy source. 
Electrets are permanent polarized dielectric material 
which is made by cooling dielectric material in a high 
intensity electric field. When we place an electron in 
the electric field of a point charge, it is influenced by 
а force. If the direction of the force is such that the 
electron moves in a closed path then it represents a 
current in the opposite direction along the closed path. 
Here closed path means a metal wire loop in which 
the electron movement is responsible for the current. 


‘The charge ofthe electrets remains constant for many 
years (100) and there is no loss of energy because we 
use only the property of electrets that they apply force 
when a charge is placed in its electric field. Since here 
we create energy in the form of electric current then. 
it violates the Law of conservation of energy. 


Let us discuss the method in three steps: 


1) Fundamental 
2) Equivalent circuit 

3) How we can use it as a potential source of 
electricity. 


1. When we put a metal rod in the electric field of. 
a point negative charge then the electron is influenced 
bby repulsion force which moves in arrow direction and 
the electric field is cut by putting an earthed metal 
plate from any direction. When we place four charges 
on the corner of the metal frame and shield the electric 
field in particular direction as shown in Fig.1 then the 
force on the electron which is placed in metal frame 
will be in the direction of arrow and this makes a loop. 
The force influencing on the electron will be 
continuous, so tho current which moves in direction. 
opposite to tho electron movement will induced in the 
metal frame. 


2. The equivalent circuit of Fig.1 is shown in Fig2. 
It demonstrates that a ‘V' volt battery and a resistance 
'R' can be replaced by an arm of tho metal frame. The 
polarity of the battery is shown in Fig. 1. A current of 


‘magnitude (V/R) will be induced in the circuit by this 


method. 


Е] 
ayy 
us 
Dt 
سے‎ © X 
ө 


Fig.2 
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3. We can use another device as a potential source. 
(seo Fig3.). Let us take an electret and make a hole at 
the centre. A hollow thin walled metal cylinder is fitted 
in the hole and a metal frame is taken as shown in the 
Fig. 3. We can use this metal cylinder as an electric 
field shield which may affect the direction of the force 
influencing on the electron. We may use this device as 
а potential source of electricity which will give 
electricity until the charges on the electrets vanish. The 
charge on the electrets remains constant for many 
years. Thus we can create energy and the problem of 
energy shortage can be solved by this method forever, 
Жы We аге trying to make a prototype of this but due to 

lack of equipment facility we are not able to 
demonstrate a working model. However we are trying 
to modify it. 


Russian scientists are preparing new application 
of energy of geothermal waters 


http://www.sciteclibraryru. 


A way for economical use and utilization of energy of geothermal waters was found in the Institute of Geothermal 
Problems (Russian Academy of Sciences). The new technology can be applied for heating in different purposes, 
and can compete with the power engineering, which uses the conventional energy carriers 


Geothermal springs are ideal for generating electricity by means of using oftheir permanent heat. This is especially 
important for Kamchatka, which is rich in these springs; however they are almost never used in mass power 
engineering, but only serve as an attraction for touriste, who admire beauty of Kamchatka geysers. At the same 
time the region itself freezes every year because of shortage of fuel for electric power stations. 


What prevents us from using the geothermal springs? 


‘The problem is that the storages of most of geothermal water fields have low and medium temperatures. This 
does not allow providing their competitiveness as regards conventional energy carriers. During tens of years this 
fact was an obstacle to the development of geothermal energy. 


А solution was found in the Institute of Geothermal Problems. It was brought out that at many exploited geothermal 
fields wellhead overpressure exceeds 5-10 MPa and more. These waters contain fair quantity of dissolved organic 
gases. The scientists have found out that methane content of these waters exceeds 90 %. And until now at 
exploitation of the fields these types of energy have not been properly utilized. 


‘The scientists of the Institute of Geothermal Problems have developed a technology of the optimum utilization ог 
energy of geothermal waters and have increased the thermodynamic effect of the process. 


‘This aim was fulfilled by means of transmission of thermal energy of geothermal water through the intermediate 
heat exchangers to the secondary heat carrier. Chemical energy of dissolved gases was used as an additional 
source of energy. The transmission was held by the use of primary and secondary separators. The distinctive 
feature of their technology is that associated potential energy of geothermal water is used as an additional 
source of energy. Expander and compressor placed on the same shaft are used as potential energy converters. 
Gas-holder and gas control point are used for utilization of energy of dissolved gases. 


‘Thus on the bases of this technology geothermal energy can be effectively developed that will be competitive 
with fuel hydrocarbon energy. 
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Tilley Electric Vehicle 


тшеу Foundation, Inc. 


131 Hiwassee Road 
Lebanon, TN 37087 
http://www:tilloyfoundation.com 
E-mail: cktilley@bellsouth.net 


Editor: The advantages of electric vehicles were proved 
‘more than once. No fuel is required to set them in motion. 
Along with evident advantages of electric vehicles, such 
as their powerful characteristics and harmlessness for 
environment there is a side benefit, i.e. much less 
‘maintenance as compared with gasoline or diesel-fueled 
vehicles is required. Moreover it is easier to manufacture 
such vehicles. 


In the previous issues of New Energy Technologies 
‘magazine we have already acquainted our readers with 
Tilley Electric Vehicle designed by Сан B. Tiley (USA). 
Below there is some up-to-date information and photos 
from the inventor. Besides we also publish an article 
devoted to the similar types of fuel-less motors. 


After several years of personal accomplishments in the 
alternative energy industry, Carl B. Tilley was 
convinced that it was possible to build an electric car 
that could be powered without the help of external 
power to keep the battery charged. 


‘The concept to produce a useful electric performance 
car that would last more than a few hours and would 
be economical to run, safe to drive around town or 
across the United States and never use a drop of fuel 
challenges the future of transportation as we know it 
today. 


With tho establishment of the Tiley Foundation, Ine., 
in the year 2001, Сай ТШеу set out to prove it could be 
done. It was an ambitious project and it broke ground 
on the facility in Tennessee that would build the first 
self generating electric car 


you have no need for fuel and you do not 
have to stop the vehicle to charge it after 
driving. 


Construction of a 1,800 square foot building, that was 
powered with another recently developed electric 
device, began in the year 2002. Electricity from the 
building built the car from a different energy invention, 
that was void of any outside power supply. It is ironic 
that one alternative energy device actually built the 
invention to power and build the electric car 


From the selection of the proper car to be converted, to 
the advanced technology which is on board , the Tilley 
Electric Vehicle TEV performs comparably to gasoline 
powered vehicles. The difference is you have no need 
for fuel and you do not have to stop the vehicle to 
charge it after driving. There is no pollution and you 
can cruise the highways at the same speed as any other 
vehicle. 


‘The rear mounted electric motor provides over 130 SAE 
not horsepower at 5,500 rpm. It offers a 3 speed 
‘automatic transmission that is smooth shifting and 
totally silent running. All this is combined with rack 
and pinion steering and a 35/65 rear weight bias that 
enables fast, sensitive handling and needs no power 
assistance. 


battery system will be fully charged at all 
times while in use. 


It has 4 wheel disc braking for fast progressive, fade- 
free stopping. Counterbalanced gull-wing doors need 
only 14 inches of clearance. The rear sporty louvers 
aro aerodynamic designed so that it almost eliminates 
any drag effect. All this with a stainless steel body 
‘makes for a great саг. 


Control center for the battery bank only allows what 
is needed to keep the batteries charged while in 
‘operation no matter what the speed or discharge from 
the battery bank. Your battery system will be fully 
charged at all times while in use. Simply get in, start 
the car and drive like any other vehicle. 


‘A 1981 DeLorean was converted as the Tilley Electric 
Vehicle.Conversion of the car began in late June of 
2002. State of the art metal fabrication to construct 
‘support for the electric motor, battery bank, control 
center and the TEV device was completed in July of 
2002. 


Several tests were made to validate the TEV 
technology. One of the last tests was made on 
September 7^, 2002. It has been demonstrated that 
after 17.3 miles driven on the Superspeedway at 
‘speeds ranging from 80MPH to 96MPH independent 
engineer certified batteries were full 


Assembly Pictures (zee also the cover pate) 


Photos by Robert Gaither 


Fig.1 


Fig. 4 
Fitting Parts 


Fig.2 Fig. 5 
Fabrication. Transmission Work 


Fig.3 Fig. 6 
Drive Motor Motor Mounted 


Fig.7 


Fig. 8 
About Ready 


Tends) 
> off 


otor- Generators 


Fig.9 
Special Wiring &Guages 


Fig. 10 
Car Unveiling 


in. the Application 


Adrian Akau, USA 


E-mail: adrianakau@ aol.com 


Ifthe Tilley generator-motor should enter into the world 
market, some curious consequences may result, the 
most important being the transition of the Honda and 
‘Toyota hybrid cars into full fledged electrics. 


First of all, a comparison should bo drawn between 
the Tilley and the two hybrid cars presently being sold, 
tho Honda Civic and the Toyota Pirus should be made. 


Tho Honda Civic and the Toyota Pirus both use 
charging systems with a gasoline motor for better 
milage. The Tilley motor-generator is a stand-alone 
electric vehicle. The Honda motor-generator is just 


‘60mm thick and provides (10kW or 13hp). The Toyota 
Pirus has a 44hp unit (American Version) which feeds 
power into electric motors at the wheels. Both Honda 
and Toyota gasoline motors are off at 0 mph. Only the 
electric system is used until the power demand reaches 
10 kW; then the gasoline motor automatically kicks 
in. The Pirus is able to get higher milage in city driving 
than in country driving from the fact that tho ratio of 
the power from the electric part to power to tho 
gasoline part of the motor is greater at lower than at 
higher speeds, that is, less power is needed to run the 
car in city driving than in country driving because of 
the lower speeds and air resistance. 


Fig.7 


Fig. 8 
About Ready 


Tends) 
> off 


otor- Generators 


Fig.9 
Special Wiring &Guages 


Fig. 10 
Car Unveiling 


in. the Application 


Adrian Akau, USA 


E-mail: adrianakau@ aol.com 


Ifthe Tilley generator-motor should enter into the world 
market, some curious consequences may result, the 
most important being the transition of the Honda and 
‘Toyota hybrid cars into full fledged electrics. 


First of all, a comparison should bo drawn between 
the Tilley and the two hybrid cars presently being sold, 
tho Honda Civic and the Toyota Pirus should be made. 


Tho Honda Civic and the Toyota Pirus both use 
charging systems with a gasoline motor for better 
milage. The Tilley motor-generator is a stand-alone 
electric vehicle. The Honda motor-generator is just 


‘60mm thick and provides (10kW or 13hp). The Toyota 
Pirus has a 44hp unit (American Version) which feeds 
power into electric motors at the wheels. Both Honda 
and Toyota gasoline motors are off at 0 mph. Only the 
electric system is used until the power demand reaches 
10 kW; then the gasoline motor automatically kicks 
in. The Pirus is able to get higher milage in city driving 
than in country driving from the fact that tho ratio of 
the power from the electric part to power to tho 
gasoline part of the motor is greater at lower than at 
higher speeds, that is, less power is needed to run the 
car in city driving than in country driving because of 
the lower speeds and air resistance. 


American car companies are beginning to develop 
their own starter-generators to "save an extra 10% 
onthe gas milage". Are they doing this because they 
don't want to be left behind in the milage competition 
ог because they really understand the nature of the 
atarter-generator motors used by the companies 
producing the hybrids? 


With the advent of the Tilley motor-generator, a new 
factor enters into the situation. Ifthe system proves 
valid, does this mean that Honda and Toyota are out. 
of the running? Hardly not! It is likely that these 
companies have allowed or even planned for this 
contingency with larger capacity motor generators 
which would do a similar job. With their fine cars and 
superb engineering, the transition from a hybrid to a 
pure electric might be costly but not too difficult to 
engineer. Each of the two hybrid companios may 
already have been built, tested vehicles of this 
nature. However, since the primary purpose of the 
саг companies is to make money it is doubtful if this 
full-fedged fossil fuel-loss type will be placed on the 
market unless competition so requires. A car using 
the Tilley motor-generator might certainly push them. 
in this direction. 


Should the Tilley remains undeveloped, one might 
expect the second level hybrid car to arrive in a few 
years from Honda and Toyota. These cars should 
have greater electric generator-motor capacities ава 
smaller gasoline engines. These systems could give 
small cars much higher gas milage and could also 
be placed in larger, more elegant vehicles such as the 
Honda Accord and the Toyota Camrey. 


‘The transition to fuel-less motors should hopefully be 
slow and painless for both the pocket book as well as 
the human psych. If scientists cannot be convinced 
by studying conventional scientific laws on how these 
motors work, perhaps they will better see the need 
for the promulgation of new laws in this area. 


We know that at the present time, both Honda and 
‘Toyota motor generators (M.G.) have a powers assist. 
function while the Tilley stands alone. Let us look at 


Read in the next issue! 


the present situation (we will use tho Toyota U.S. M.G. 
because it is the more powerful version) 


Honda and Toyota classify their M.G.'s as permanent 
‘magnet types; Carl Tilley says his is and advanced 
D.C. motor. 


Power output: 
Honda is given at 10 kW at 3,000 rpm or 13 hp. 


‘Toyota is 33 KW at 1,040-5,600 rpm or 44 hp 
Tilley is up to 135 hp depending on rpm's 


Voltage/Battery (М-М! 
AH=amp hours) 


Nickle Metal Hydride, 


Honda: 144V, 120 Ni-MH cells@1.2V ea., 6.5 AH 
‘Toyota: 274V, 228 Ni-MH cells@1.2V ea. 
‘Tilley: 144У12-12У lead acid (Wal-mart), 1200AH 


Physical Characteristics of each M.G- 


Honda: 60 mm wide 
‘Toyota: unknown. 
‘Tilley: 9" dia, 146 pounds 


‘The main effort should be to implement the transition 
away from the use of fossil fuels. We know this can 
be done but it takes proper attitude. Proper attitude 
takes knowledge and knowledge takes willingness 
to learn. Willingness to learn takes desire to learn 
and desire to learn takes humility. Unfortunately, 
humility is a characteristic that many people, 
‘especially learned ones lack. Editor's: Carl Tilley's 
comments are also given below. 


Very Good... you seem to know what we already were 
aware of...before we could mass produce our Tilley 
car I am sure some auto company would come out 
with basically the same thing...I do believe they 
already have it and they are just waiting for the right 
time. The good news is that at least the Tilley car 
lighted their fire to get them started. 


Carl Tiley 


In April 12 of 2003 scientific conference “The Time Machine” was organized by Faraday 
Laboratories Ltd in Moscow. There were presented the reports by ИА. Chernobrov, 
A.V Frolov, A.V. Rykov, E.D. Sorokodum, VJ. Kosyev, А.М. Solonyi, VA. Atsukovsky. There 
was discussed design of the device made by Faraday Laboratories Ltd. as well as main 
principles of control on temporal characteristics of physical processes by changing of 
density of space energy, Le. aether density according to patent claim. 

Details are in the next issue! 
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Review by Correspondent Alla Pashova, Russia 


‘The director of EV (Electric Vehicles) company located 
in Tolyatti (Russia), Alexander Mukhanov states: "If 
during 2 centuries intellectual efforts of a scientific. 
thought were concentrated on an electric engine 
instead of the internal combustion engine then now 
we would have driven electric vehicles, and the 
greenhouse effect would not have exist” 


‘The electric vehicle has driving-wheels which are set 
їп motion by an electric engine, and it is powered Бу 
an electric battery. The electric vehicle appeared in 
Groat Britain and France in 1880 and itis significantly 
older than the automobile equipped with the internal 
combustion engine. 


At the beginning the speed and the fuel distance of 
the electric and gasoline vehicles were approximately 
the same. The main disadvantage of electric vehicles 
was a complicated system of recharge since there were 
по usual transformers of alternating current into direct 
one. Hence, the electric vehicle was recharged in a 
quite difficult way. An electric engine operated on 
alternating current was used to recharge it. The electric. 
‘motor rotated a shaft of the generator which was 
connected to batteries of the electric vehicle. However 
їп 1906 a rectifier which was simple to operate was 
invented. Despite its principle of operation was quite 
complicated (mercury vapor was used for 
transformation of alternating current into direct one) 
it has given a great stimulus for development of 
automobile industry. 


‘There were no essential proves of advantage of 
gasoline vehicles as compared with electric vehicles. 
Nevertheless, even at that time there was an opinion. 
that electric vehicles run more slowly and to shorter 
distances. However “gasoline” records were also 
insignificant and comparable with results produced by 
the electric vehicles. At the same time producers of 
electric vehicles did their best to demonstrate the 
advantages of these vehicles. If you remember, Walter 
Baker, one of the most famous American constructors 
and producer of the electric vehicles, achieved the 
speed of 130 km/h driving his car. An electric vehicle 
produced by Borland Electric company run from 
Chicago to Milwaukee (the distance of 167 km/h along 
non-asphalted road) without recharge. Next day after 
recharging the electric vehicle returned to Chicago by 
its own power without meeting any incidents. During 
the journoy its speed came to 55 km/h. 


In 1899-1900 a hereditary Russian nobleman Ippolit 
‘Romanov made an experiment on designing of the first 
Russian electric vehicle. Since these vehicles had been 


designed to run in Saint Petersburg then the city 
council required to produce them in the same place. In. 
1899 Romanov's first electric vehicle was made. Its 
general design was borrowed from English cabs in 
which a cabman sat on a high dickey placed behind 
passengers. Romanov's electric cab had two passenger 
seats situated in front of the dickey in а half-cabin 
having side and back windows. The cabin was 
equipped with a hood. The seat of a driver was placed 
behind and above the cabin; a box containing an 
‘accumulator was located under the driver's seat. The 
vehicle was four-wheeled. Diameter ofthe front wheels 
was smaller than those of the rear wheels. The front 
wheels were fixed by elliptical springs and were 
driving ones. They were connected to two independent 
electric motors by a roller chain drive. The regulated 
rear wheels had a smaller diameter and were fixed by 
spiral springs. 


‘This first electric vehicle was equipped with lead 
accumulator which had 36 banks. It required 
recharging every 60 versts (1 verst — 3600 feet). The 
total power of both the electric motors was equal to 
4 р. Design ofthe vehicular part of Romanov's electric 
vehicle was borrowed from the models produced by 
an American company named Morris-Salom. This 
company had produced electric vehicles since 1898; 
however those models had wheels of greater diameter 
as they were equipped with pneumatic tires, while 
Bomanov's vehicle had wheels with light rubber rims. 
Both the electric vehicles had two electric motors, but 
the distinction of Romanov's electric vehicle consisted 
in the presence of 6-row ball bearings in the wheels. 


Romanov's second cab was built in 1900. This model 
had entirely closed and glazed cabin for passengers. 
‘The chain drive was replaced by a gear; however the 
basic sizes remained the same. This model was 
‘equipped with an accumulator designed by Romanov. 
‘The general weight of the electric vehicle was 45 poods 
(750 kg), and the weight of the accumulator came to 
22 poods (362 kg). It should be noted that weight of 
‘American and French electric vehicles exceeded these 
figures. The speed of both Romanov's models of the 
electric vehicles came to 15 km/h. 


Bomanov's first electric bus was built in the same 1900. 
‘The electric bus weighted 100 poods (1600 kg) could 
make speed up to 10 km/h. For reasons beyond 
Romanov's control, traffic of the electric vehicles in 
Saint Petersburg was not organized. 


A vehicular company named “Frezer and Co." 
participated directly in production of Romanov's 


electric vehicles, i.e. a running gear of these vehicles 
was created by this company. In January 1900 The 
Cyclist magazine reported that this company had built 
an electric vehicle which had already been tested. A 
picture of this first electric vehicle by “Frezer and Co." 
‘can be found in advertising publications of those years. 
Various firms proposed the innovation for sale and 
described its technical characteristics. 


Frezer electric vehicle was four-seated, had two 
engines whose total power came to 7 hp. The 
advertisement booklets reported as following: “The 
accepted system of accumulator is remarkable for its 
solidity and life-time. Capacity of the elements is about 
15 Amperes/ hour per a kilogram of electrodes. The 
size of the battery is defined according to calculation 
of 120 W/h per one ton and per one-kilometer of the 
distance; its weight is equal to 30-40% of the total 
weight of the vehicle including a payload". Weight of 
Frezer electric vehicle came to 70 poods (1120 kg). It 
made the speed of 15-18 km/h and required recharging 
every 35-50 versts of the path. The second variant of 
Frezer electric vehicle differed from the first one for less 
weight of the accumulator which was located above 
the rear axle, 


In addition to the four-seated vehicles, Frezer Company 
produced two-seated electric vehicles equipped with 
engines of 3.5-hp power. The two-seated electric 
vehicle was remarkable for its more perfect steering 
tube. There is known one specimen of this model 
purchased by somebody from Riga (Latvia). Moreover, 
on the territory of “Frezer and Co.” there was a station 
for recharging accumulators of the electric vehicles. 


Inthe period ofthe Soviet Union pilot batches of electric 
vehicles began to be produced only after the II World 
"War. In general there were small lorries applied for 
transportation inside great buildings, for example, in 
а main post office or an airport. 


Now there is a great probability that Moscow will be 
the first Russian city where the electric vehicles can 
find mass application, Russian capital suffers from gas 
pollution which is especially heavy in the center of the 
city. At the samo time the budget of the city allows 
acquire own ecologically appropriate transport. Now 
financing of production of the electric vehicles is 
realized through the Fund of Ecologization of Moscow 
‘Transport. The means are assigned due to income taxes. 
coming to the budget of the city. 


‘To toll the truth, citizens of big cities know electric 
vehicles very well, Le. usual trolleybuses and trams 
aro electric vehicles despite they are not autonomous. 
An autonomous public electric transport has one 
advantage which is especially valuable in the 
conditions of the cities overcrowded by cars. This 
advantage is their mobility. Trolleybuses are 
inseparable with their wires that causes decrease of 
their maneuverability. For example, they cannot pass 
several cars which have been parked wrongly. In this 


сазе a maneuverable and autonomous electric vehicle 
‘will run to the center of the road and pass the obstacle 
with ease. 


А Moscow company named Eltran which deals with 
exploitation of electric transport has developed a model 
of EV which runs the distance of 60 kilometers without. 
recharging. Total recharging of this electric vehicle 
takes about 5 hours, however a half of required energy 
they can obtain for 1 hour. Hence, if the accumulators 
are recharged before their full discharge then this 
vehicle can operate constantly. However, a developed 
infrastructure of charging stations is necessary for this 


From the economical point of view, EV does not yield 
to trolleybuses and trams which house more 
passengers but run twice more slowly than the 
autonomous and compact EV. Therefore EV does not 
experience difficulties in jams in the conditions of the 
traffic of the city. It maneuvers easily in thick traffic 
current. 


Unfortunately, now EV cannot replace automobiles 
equipped with internal combustion engines. 
Imperfection ofits accumulator batteries does not allow 
it to become a public vehicle. The battery imperfection 
causes a small run on one recharging, long cycle of 
recharging, and high price of the electric vehicle. 


To tell the truth, EV has important advantages. 
Maintenance charges of EV are lower than the charges 
of the standard automobile requiring expenditures for 
support of cooling systems, powering systems and 
exhausting systems. The lifetime of the electric engine 
comes to 10 thousands hours. Quantity of operations 
for maintenance of the engine is minimal. For example, 
it is necessary to change brushes in the dc motor from 
time to time. As for a modern three-phase electric motor 
and synchronous ac motor they are practically 
maintenance-free. 


EV is easy to drive, To start the car you should only 
insert the key, turn it and press the accelerator pedal. 
You do not need to make any manipulations with 
adherence or gearshift. 


Use of EV is justified in so called zones of higher 
environmental requirements that are cities, parks, 
vacation resorts. Electric buses, developed by Eltran 
run in the public green space of All-Russia Exhibition 
Center. There are about ten compact commercial EV 
operating in Moscow. 


Taking care of environmental sanitation the 
management of AZLK (big automobile plant) has 
developed EV on the basis of two production 
automobile models "Moskvich-2141" and "Moskvich- 
pikup-2335". "Moskvich-Elektro" (Fig. 1.2) at fully 
loaded mass of 2060 kg accelerates up to 60 km/h at 
18 seconds. Maximum speed of the lead-free vehicle is 
110 km/hour. Cruising range at one battery charging 
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is 100 km, and it comes to 80 km with 400 kg of load. 
At present Electrical Vehicle "Moskvich" is filled with 
imported component parts, which are cheaper but 
functional. In time it will be supplied with Russian 
equipment that will make it cheaper. 


Fig.3 


‘The model of truck equipped with electric motor "ZIL- 
Electro", the authors of which being called "AVEKS" 
and "Optimum-electro", also enjoys the support of the 
Fund of Ecologization of Moscow Transport. Various 
privileges and free passage to any location in public 
green zones are promised to the future owners of “ZIL- 
Electro" 


Forty-eight lead-acid traction batteries of roll type 
(Optima battery) aro hanged in pairs along the ramps 
of the truck. They are united into 4 sections (Fig.3). 
Capacity of these batteries is enough for 70 km 
running. Probable charging station for these machines 
is the loading/unloading point. Charging time varies 
from 30 to 60 minutes. Substantial disadvantage of 


the model is that batteries take away a great 
percentage of carrying capacity. Among the 
advantages of the model there are small internal 
resistance, fast recovery (to 400 A), discharging to 
zero level without serious consequences, 


A traction induction unit "ATAD-Optimum 50/120" 
servos as the engine for "ZIL-Electro". Its weight is 
ошу 100 kg and it doesn't require any diesel generator 
or transmission that compensates a little the loss of 
carrying capacity. 


‘The engine is very simple. It is a non-contact rotor of 
а “squirrel cage" type rotating on the bearings. No 
brushes are used. Thus expensive maintenance is 
postponed for uncertain date. On the other hand there 
is asynchronism. It means that some equipment is 
needed for converting into three-phase current and 
further frequency and amplitude adjustment. 
However it is expensive and complicated. 


In spite of all existing disadvantages, Electric Truck 
is considered to have a bright future ahead of it. There 
several reasons for that. 


1 — The vehicle is manufactured from cheap 
production component parts. 

2 The system of optimum vector control of the 
drive is introduced. (The torque and shaft speed of 
rotation is regulated precisely, energy of the batteries 
is used rather efficiently.) 

3 — Microprocessor system with feedback coupling 
and great number of sensors (current sensor, heat 
sensor, velocity sensor, voltage sensor) minimizes 
losses, prevents the motor and batteries from 
overheating, protects mains from short circuit in case 
of an accident. 

4 Tho vehicle is reasonably priced (for such an 
‘exotic object) ~ about $26 000 USD subject to serial 
Production, 


Volzhsky automobile plant has already been engaged 
in research of EV for a quarter of a century. Over 10 
original models have been designed and produced for 
these years, They have been appreciated abroad аз 
well as in Russia. These are electric vehicles “Poni”, 
“Oka”, “ЕҤ 

ete. 


The models manufactured on the basis of VAZ-1111 
"Oka" became the most popular among them. These 
EV received many different rewards, and became 
world-renowned. For example, VAZ-111E "Ока", 
‘manufactured in 1993, kept all merits of a production 
midget car. Use of electric motor makes it a non-toxic 
and noiseless vehicle. Efficient fast-acting short 
circuit protection eliminates current rush, providing 
absolute car operating safety. 


In EV of VAZ manufacture two direct-curzent motors 
are commonly used as a power-generating set. The 
first is a 25kW capacity motor with torque of 110 Nm. 


Another one has 40 KW capacity and torque of 190 
Nm. Motors of the first type are usually mounted on 
light vehicles, such as "Golf", "Oka-Electro", "Elf", 
while high-power motors are usually used for VAZ- 
2108, VAZ-2108, "Niva". 


‘The first models of electric vehicles used to be 
equipped with nickel-zinc batteries. But as life time 
of these batteries is not long, it was decided to start 
using nickel-cadmium batteries, manufactured at 
Saint-Petersburg plants “Rigel” and “Istochnik". 
Nickol-cadmium batteries are power-consuming, they 
withstand temperature of -40°C. The only drawback 
of these batteries is their cost, and as a consequence 
a high cost of the vehicle itself. Because of that the 
final choice has been made in favor of lead-acid 
storage batteries, which were mounted at “Gamma 
Golf” in particular, thus reducing its price by several 
times. The batteries are located under the driver and 
passenger seats. They allow discharge of 80-85% and 
provide cruising range without recharge of up to 
100 km within city area and several times more on a 
highway. Power current is transmitted from the 
electric motor to the front wheels through single- 
reduction gear unit, which substitutes the 
transmission. 


For the present time electric vehicles are not 
developed to take the place of automobiles with 
internal-combustion engine in all industries and 
spheres of application, but only as a specific vehicle 
for highly specialized utilization. They are utilized 
when use of internal-combustion engine is 
objectionable or impossible, 


It is considered that so-called hybrid models of EV 
‘would be able to replace automobiles with internal- 
combustion engines. These are vehicles with two 
motors, an electric motor and an internal-combustion 
engine usually running on diesel oil. In this case the 
combustion engine works constantly, but under the 
operation modes of little air pollution. Besides, fuel 
consumption is also much reduced. 


In this direction real commercial success is possible 
For example, "Toyota-Pirus" has already been chosen 
as a personal vehicle by tens of thousands of 
customers, this being a good result for such an original 
construction, 


Nowadays three circuits of hybrid propulsion system 
are generally known. The simplest one is a series 
circuit, in which combustion engine operates together 
with a generator, and battery or generator powers 
electric motor providing propulsion. Actually this is 
the same circuit of electric transmission that is used 
at quarry trucks. Its main disadvantage is great losses 
of energy at transmitting the torque to the wheels. In 
parallel circuit the output shafts of the motor- 
generator and combustion engine are rigidly bound, 
and it doesn't allow working in steady-state mode (Le. 
with permanent rotations and load). 


In the third circuit, which is also the most commonly 
used there are an electric motor, combustion engine 
and a generator. The output shafts of all these units 
are bound by planetary differential. This allows almost 
lossless distribution of power between the units, and 
provides sustained performance of the combustion 
engine. The disadvantage of this circuit is the extreme 
complexity of coordination of units operating. 


A hybrid EV was produced in Russia by automobile 
plant “Izhmash” though it has not been put in mass 
production yet. At the developing of the propulsion 
system instead of unique components there were used 
units of Russian mass automobile production that is 
one of the fundamental design solutions. "Orbit" Izh- 
21261 was used as a base for the device. It was 
equipped with gasoline engine (of 30 hp power and 
650 cm*capacity), drive de motor ПТ-125-12 (of 120V 
voltage and 49 H/m torque) and eight accumulators 
6СЕ-55. Twin-engined propulsion system works 
according to the parallel circuit of engine joint. 
Electromotor serves as starter and at the acceleration 
it operates simultaneously with internal-combustion 
engine. On reaching some definite speed the 
electromotor changes its operation mode to the mode 
of generator and charges the accumulators. When the 
loads at gasoline engine increase then the 
electromotor begins to operate together with it. 
Operation of the hybrid propulsion system is 
controlled by starting regulation electronic 
equipment. Control unit, speed transducer of 
crankshaft of the internal combustion engine, detector 
of the accelerator pedal etc. are responsible for 
coordinated work of the engines. 


During the tests fuel consumption of the hybrid vehicle 

Orbit” was less by 20% than that of the usual model. 
For Russian prototype it is a good qualitative 
characteristic, however foreign designers reach better 
results, for example, “Crysler ESX3", which was 
presented in 1998 at Geneva auto show, consumes 
3.3 liter of diesel oil per 100 km of path. 


Representatives of specialized Moscow companies 
producing EV assert unanimously that these are hybrid 
electric vehicles which should change public transport 
with internal combustion engine. To encourage the 
automakers it is useful to create the proper laws 
drawing on foreign experience. For example, in 
California, USA, automakers whishing to present their 
production in the state market should put out 2% of 
automobiles with null blast. Legal system also supports 
an automobile user who is provided for free parking 
and free or cheap recharge. The user is granted with 
maximum of discounts to encourage him buying EV 
which is still twice as expensive. However it is said 
that in one ofthe villages situated near Moscow where 
the so called new Russians live, everybody drive 
electric vehicles leaving their cars with gasoline engine 
outside the gates. It would be quite good if EV turns to 
the real vehicle from the extravagancy of nouveau 
riches and beloved creation of ecologists. 
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An Investigation of the Clem Motor 


Robert Koontz, USA. 
rdkoontz@attbi.com 


In Decomber of 1992 Jerry Decker posted an article 
on the KeelyNet BBS, about a self-running motor that. 
developed excess useable power. The information, 
gathered from newspaper and individual sources, 
gave an anecdotal account of the motor invented in 
1972 by Richard Clem of Flower Mound, Texas. New 
information has since been added and can be found. 
оп http://www.keelynet.com/energy/clem! htm. 


Richard Clem worked with heavy machinery for the 
city of Dallas. He used asphalt-spraying equipment, 
which pumped liquid asphalt. He noticed the asphalt. 
pump would continue to run for up to 30 minutes after 
the power was turned off. It was this discovery that 
led to the development of the motor. Modifications he 
made eventually resulted in a substantial 350 
horsepower output from a 200-pound motor. Clem is 
said to have often driven a car, powered by this motor, 
up and down Central Expressway in Dallas. He 
claimed it didn't use any fuel, and only needed a 
change of oil every 150,000 miles. 


The motor had only one moving part, a cone shaped 
rotor mounted vertically on a hollow shaft. Spiral 
channels cut into the cone wound around its length 
and feed into peripheral nozzles at its large end. When 
fluid flowed through the spiral channels it was ejected 
out the nozzles and caused the cone to spin. At a 
certain velocity, the rotating cone became 
independent of the starter pump and began to operate 
by itself. At an operating speed of 1800 to 2300 RPM 
the fluid heated up to 300 F, requiring a heat 
exchanger. Vegetable oil was used because at 300 F 
water boils and conventional engine oil breaks down. 


А 12-volt battery was the only other power source. 
Clem never applied for a patent because his motor 
design was derived from the asphalt pump that was 
already patented. Fifteen companies turned him 
down before a large coal company offered to back 
him and signed contracts to sell the motor. Soon after 
the deal was signed, Richard Clem died of a heart 
attack 


‘The above account contains only what I considered 
to be relevant for analysis of the Clem motor. Visit 
http://www keelynet.com/ for the original material, 


‘The gear pumps, typically used for asphalt spraying, 
do not match the description of the pump used by 
the city of Dallas back in 1972. There should be public 
records showing what equipment manufacture the 
asphalt sprayer was purchased from. Since the 
asphalt pump was patented, I searched for a pump 
patent that met the following criteria: 


1) Patent issued on or before 1972. 
2) Delivered pressure equivalent to a positive 
displacement gear pump. 

3) Cone shaped rotor with spiral channels. 

4) Self. propelling action. 

5) Capable of pumping a viscous fluid like asphalt. 
6) Large heat transfer to pumped fluids. 


‘The following illustration (Fig.1) is from US Patent 
3,697,190 (Truncated Conical Drag Pump). The patent 
was issued October 10, 1972 (criteria 1) and appears 
to match the description of the asphalt pump that 
Clem converted into his motor. 


нөл 


Housing 11, Conical interior wall 12, Conical rotor 13, 
Inlet chamber 14, Inlet pipe 15, Outlet chamber 16, 
Outlet pipe 17, Support feet 19, Detachable end cap 20, 
Rotor shaft 21, End cap wall 22, Boss 23, Packing 24, 
Adjustable gland nut 25, Bracket arms 27, Bearing boss 29, 
Bearing 30, Snap ring 31, Inner race 32, Sleeve 33, 
Shoulder 34, Retainer nut 35, Reduced diameter outer 
end 36, Coupling 37, Packing 39, Retainer 40, Gland 
nut 41, Bearing boss 43, Integrally formed bracket 44, 
Shaft reduced diameter 45, Bearing sleeve 46, Bearing 47, 
Shap ring 48, Inner flanged 49, Inner race 50, Nut $1 Shaft. 
reduced diameter 83, Lock nut 85, Flat faces 56, Snap 
ring 57, Washer 59, Nut 60, Helical channel 61, Channel 
base 63, Channel sidewalls 64. 


‘This is a high-pressure, low volume drag pump that 
can be used in place of conventional positive 
displacement pumps (criteria 2). It has a conical rotor 
that has a close fit clearance with the stationary 
housing wall. Delivered pressure is limited by back 
flow across the radial clearance and is inversely 
proportional to the square ofthe clearance. As a result, 
even a small increase in radial clearance would rapidly 
reduce pressure. The rotor is cone shaped so that the 
clearance can be controlled by axial adjustment of the 
rotor relative to the housing wall. 


‘The conical rotor has two helical channels (criteria 3), 
in the form of square threads, spaced 180 apart for 
balance. The channel depth decreases as the rotor 
diameter increases. Fluid enters the channels at the 
small end of the rotor. The fluid is induced to rotate 
with the channel by boundary layer drag. The 
boundary layer is the thin layer of fluid adhering to 
the channel surface. Molecular cohesion tends to drag 
the adjacent fluid with the boundary layer. The fluid 
is also in contact with the housing wall. The boundary 
layer drag against this stationary wall slows the 
rotation of the fluid in the channels. Because the fluid 
rotates slower than the rotor, it is forced through the 
channels towards the large end of the rotor. In 
addition the fluid is forced towards the large end by 
centrifugal force. 


Fig.2 


The above drawing illustrates the proportional 
decrease in channel depth as the rotor diameter 
increases. Why was this done? Note that as the 
diameter doubles so does the circumference. This 
means the fluid has to travel twice as far in the same 
time to maintain a constant slip velocity. By 


reducing the channel depth in half (cross-section 
area = depth x width) the fluid velocity is doubled 
thereby keeping the slip constant. 


The spiral channels could be thought of as very long 
convergent nozzles. The increase in fluid velocity is 
in the opposite direction of the rotor spin. We should 
expect a reaction force from the acceleration of the 
fluid. This thrust would be directed tangent to the 
circumference and would increase the spin torque 
ов the rotor. Even without the peripheral nozzles, 
that Clem later added, the pump rotor experiences a 
thrust force in a direction that would self-propel it 
(criteria 4) 


Because fluid drag is the primary pumping force, it 
is well suited for viscous fluids like asphalt (criteria 5). 
The long channels also represent a large sliding 
surface area with frictional losses that would transfer 
heat to the pumped fluid (criteria 6) 


All six of the patent search criteria have now been 
mot. Of course this doesn't prove that it is the asphalt 
pump Richard Clem worked with. 


A peculiar condition indicated by the patent is that 
as the velocity increases in the channels the pressure 
also increases. Bernoulli's Law requires the pressure 
to drop proportionally as the velocity increases. 
Assuming an ideal fluid without losses, when the 
channel depth is reduced in half, the cross section 
area is also half and this doubles the fluid velocity 
and the fluid pressure should drop in half. So what 
is going on here? There is a centrifugal component 
that would add to the uid pressure, 


My guess is it's too small to overcome the predicted 
pressure drop. Here is what I think may be going on. 
‘As the diameter and velocity increases the drag force 
propelling the fluid through the channel is 
proportionally greater, Energy is being added all 
along the length of the channel. Whatever the reason, 
if this high-velocity, high-pressure fluid is feed into 
tangent peripheral nozzles at the rotor large end, the 
energy will be converted to shaft horsepower. 


‘The Clem motor is producing 350 shaft-horsepower 
and a large heat energy component. Where is this 
huge amount of energy coming from? Recent 
quantum mechanics zero-point field (ZPF) theories 
may point to the answer. From an article available 
at "BEYOND E-mc/" Bernhard Haisch, Alfonso 
Rueda & НЕ. Puthoff [1]: 


"Our work suggests inertia is a property arising out 
of the vast, all-pervasive electromagnetic field we 
mentioned earlier, which is called the zero-point field 
(ZPF). The name comes from the fact that the field is 
held to exist in а vacuum-what is commonly thought 
of as "empty" space-even at the temperature of 
absolute zero, at which all thermal radiation is 
absent.” 
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ZPF researchers theorize that mass, inertia and 
gravity are not intrinsic properties of matter but the 
interaction of matter with the zero-point field. By all 
pervasive it is meant that the ZPF exists not only in 
empty space but it is passing through your body right 
now and everywhere else. When you throw a stone 
you are interacting with this field since the ZPF resists 
change in motion. In essence the ZPF is the modern 
day aether. 


‘The amount of energy making up the ZPF is thought 
to be enormous. Is the fluid acceleration in the Clem 
‘motor interacting with the ZPF in such a way as to 
rectify it and draw energy from it? Is it a hydraulic 
aether-diode? The fluid, in the Conical Drag Pump, 
flows through long convergent channels. Disregarding 
the boundary layer, is this accelerated flow laminar? 
Would such a long orderly flow entrain the aether 
energy? 


From the perspective of the rotating channels the fluid. 
appears as the discharge from a long nozzle. To 


Power takeoff 


exaggerate, if the fluid was held fast to the housing 
wall, the rotating channel would travel through the 
stationary fluid. This would be equivalent to achieving 
100% efficiency. In reality the fluid is slipping against. 
the stationary housing wall so that the rotating 
channel (nozzle) is moving faster than the fluid 
discharge velocity. Assuming the reaction thrust as 
the only propelling force, this would give efficiency 
Greater than 100%. So, as the slip increases the 
reaction thrust decreases, but the efficiency increases. 


Assuming the Conical Drag Pump is the pump Clem 
used, can it answer the following? 


1) Why was a hollow shaft used? 
2) Why was the cone mounted vertically? 

3) Why was a starter pump needed? 

4) How were the peripheral nozzles added? 

5) How was the motor RPM regulated? 

6) How did a large coal company get involved? 

7) Was this kind of pump ever used in asphalt 
sprayers? 
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Clem motor shown in start mode 
‘The arrows show oil low 


‘The above drawing shows a hypothetical Clem motor based on the Conical Drag Pump. The motor is mounted 
vertically so that the check valve on the hollow shaft is submerged down in the oil tank. The hollow shaft extends 
Жош the oil tank through the rotor into the inlet chamber. The start pump draws oll from the tank and forces it up 


the external feed line connected to the inlet chamber at 
the small end of the rotor. This fils the hollow shaft and 
forces the check valve closed. The ой lows into the spiral 
channels and out the peripheral nozzles. The reaction. 
thrust ofthe nozzles spins the rotor. Tho ой flows through 
the return line, through the valve, filter, and heat 


power takeoff [j] 


exchanger and backinto the tank The start pump is most 
likely a standard hydraulic gear pump. It continues to 
pump until the rotor spins up to its operating speed. The 
‘combinations of a start pump and check valve would be 
a simple way to both prime the motor and spin up the 
rotor. 
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Clem motor shown in operation mode 
The arrows show ой low 


Once the start pump is shut off the check valve is free 
to open. Oil is drawn up into the hollow shaft to the 
inlet chamber at the small end of the rotor. The spiral 
channels pump the oil down towards the large end of 
the rotor. A plate is attached to the large end of the 
rotor and fits with a close clearance with the housing 
wall. Nozzles attached to the outer edge receive high- 
pressure oil from the spiral channels. The jet reaction 
thrust from the nozzles delivers shaft horsepower to 
the power takeoff at the shaft top. Adjusting the valve 
to create hydraulic backpressure regulates the motor 
RPM. Closing the valve stops the motor. 


When 1 first read about the Clem Motor 1 found it 
odd that a deal had been made with a coal company. 
Was there a connection with tho pump? After finding 
the Conical Drag Pump patent, I wanted to contact 
the inventor Walter D. Haentjens of Barrett, 
Haentjens & Co., Hazleton, Pennsylvania. Otto 
Haentjens founded Barrett Haentjens & Co., in 1916. 
‘The business began in tho coalmines of Pennsylvania 
with Otto Haentjens original patent on the balanced 
opposed impeller multi-stage volute pump. The 
company still supplies pumps to the coal industry. 


They have expanded to other markets and their 
pumps are installed in many industries worldwide. 
It is now known as Hazleton Pumps Ine., after its 
acquisition by The Weir Group. 


Icontacted Peter Haontjons, the VP/General Manager 
of Hazleton Pumps, by e-mail to find out if this pump 
had ever been put into production. He replied that 
they had not done anything with the patent. 


‘An unusual pump design would have a tough time 
competing in the market with an industry standard 
like gear pumps. The Dallas asphalt sprayer may have 
been a one of a kind field test of the pump design. Or 
the pump manufacturer offered it for testing to an 
asphalt equipment company in the hopes of 
generating interest in it. 
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“Paces” is a new high performance electronic 
process. It is not a traditional heat pump fitted with 
some electronic gadgets to improve its output, but a 
truly revolutionary process totally unused up to now. 
There are no moving parts, not even a moving fluid in 
it. “Paces” is an electronic process because for its 
development the pump's fundamental element usos 
micro-electronic techniques. 


an average of 9000MW could be produced, 
that is to say the equivalent of several 
nuclear power stations. 


‘The principle consists in attracting the gas neutral 
molecules onto a so-called “electrostatic” plate, to 
accelerate them and heat the plate. An intense electric 
field is applied in a capacitor with micro-pores covering 
the plate. The neutral molecules are polarized and 
accelerated when they penetrate these micro-poros 
where the intense electric field exists. Each molecule 
accelerates and absorbs electrical energy when it 
‘enters into a pore. But in turn it decelerates and gives 
off an equal amount of energy upon its exit from the 
pore. 


The molecules, by going back and forth 
between the plates, continually give off and 
take energy, thus resulting in a total 
consumption equal to zero. 


The gas fluid does not undergo any change of 
thermodynamic state, contrary to all other heat pump 
processes. A thermodynamic cycle remains at the level 
of each gas molecule, but not at the level of the entire 
set of molecules. 


There is more to this new process, it is not just heat 
pump process added to an already long list: these new 
characteristics also enable some new applications. 
Besides the traditional heat pump applications, due to 
its excellent coefficient of performance this process 
makes it possible to produce electricity by cooling 
the environment. 


For instance, if the Rhine was equipped with heat 
exchangers into which diverted water could flow, thus. 
cooling its temperature by just one degree, an average 
of 9000MW could be produced, that is to say the 
‘equivalent of several nuclear power stations. Please 


note that this process would also enable both 
electricity and fresh water to be produced from 
seawater, an interesting application for areas of the 
World where water is a scarce resource, 


‘Thus we have at our disposal an ecological process for 
producing electricity, it would become conceivable to 
produce hydrogen in great quantities; vehicles would 
be hydrogen powered. Ozone, CO2 or any other type 
of pollution would become a thing of the past. 


It will most probably bo the energy source of future 
generations, ecological and excellent, inexhaustible, 
powerful yet completely harmless, stable and steady 
(contrary to the sun and wind); an invention capable 
ofre-launching the world economy, in particular giving 
impetus to the currently depressed new technology 
sector. 


However, you have probably noticed that this 
invention requires advanced technology, and the few 
French laboratories capable to develop this process 
have proven inaccessibility to do it for independent 
researchers such as the author of the article. Besides, 
the invention's claimed qualities, the revolutionary 
aspect was very often interpreted by examiners as 
‘utopian’, even before they read the document! Having 
tired of battling against concept fixed for the past two 
‘centuries, the author of the article has now decided to 
place this project within the hands of the 
international scientific and technological community, 
in order to give tho best chance of success to the 
invention, 


It will most probably be the energy source 
of future generations! 


Initial development requires the construction of a 
prototype; three possibilities are described on the 
website (http://www.new-energy-paces.com). As 
there is no longer legal protection abroad, anyone is 
{free to experiment and to market, as ho or she wishes, 
in all other countries outside of France. 


Please help me to spread the word about this project, 
for example through scientific forums on the Internet. 
‘This will allow you to receive feedback and gather other 
opinions. Your participation, even the most modest, will 
be of use. To those of you who help this project to see 
the light of day, all of humanity will be indebted. 


оп of Gravitational 
A^ 


Vladimir N. Petrov, Russia 


173001, apt. 76, 10 Bolshaya Saint-Peterburgskaya st., Veliky Novgorod 
E-mail: petvn@km.ru 


Registration of gravitational waves is one of 
fundamental problems of physics. At the beginning 
of the last century A. Einstein's works predicted 
existence of these waves. Nevertheless, despite 
numerous attempts are made in different countries of 
the world these waves have not been fixed up today. 
Josef Veber, an American physicist working in 60* of 
the XX century, is sure to be called as the first 
experimenter who disclosed gravitational waves. 
Nowadays lots of many-million projects on 
registration of gravitation waves are developed and 
realized (LIGO (USA), GEO-600 (Germany-England), 
VIRGO (Italia), and TAMA (Japan)). However no 
positive results were achieved. 


Failures in registration of gravitational waves can be 
explained by the fact that researchers have erroneous 
notion of the essence of these waves. This erroneous 
notion is laid in an experimental project that causes 
negative results. 


Many researchers believe that influence of 
gravitational waves on the bodies should be resulted 
in deformation of these bodies (i.e. in change of mutual 
place of particles of a material body). All the attempts 
to disclose the gravitational waves are based on this 
notion. Now two types of ground gravitational 
antennas are supposed as priority. 


‘The frst type supposes the registration of mechanical 
oscillations of a massive test body that is initiated by 
influence of gravitational waves on it. 


‘The second can register changes of a distance 
between space-apart free masses when gravitational 
‘waves act upon them. Great attention is paid to the 
second type of antennas in the developed projects. 
Failure attempts of registration of gravitational waves 
can be explained by their low intensiveness and 
insufficient accuracy of existing measuring 
equipments. Therefore, now there are made various 
attempts to register gravitational waves produced by 
such great cosmic phenomena as confluence of black 
holes. More accurate instruments and measuring 
equipments, for example, a laser interferometer, are 
developed. Nevertheless, positive results are hardly 
to be obtained. 


Hore is one of the fallacious explanations of action of 
gravitational waves on a body: “Passing of 
gravitational waves changes an interval between 


objects transferring them one from another like two 
‘boats sometimes are approached sometimes moved 
from each other by sea waves". 


Following this example to explain influence of the 
gravitational waves on bodies placing on the Earth, 
it can be said that all bodies are in one boat and 
raising or sinking of the boat on sea waves does not 
cause change of the distance between the bodies. 
However, this example seems to be very simplified 
for explanation of influence of the gravitational waves 
оп bodies. In fact, the case is much more difficult. 


According to A. Einstein's theory, bodies moving with 
variable acceleration will radiate gravitational waves. 
Gravitational waves represent the essence of 
changes of gravitational field occurring at light 
speed. Since tho gravitational field is a deformed 
space-time then the gravitational waves cause 
change of deformation of the space-time. Change of 
deformation of the space-time is accompanied with 
change of deformation of geodesic lines (i.e. lines by 
which all the bodies move). 


A body moving by a geodesic line whose deformation 
is changed changes its acceleration. Change of 
acceleration of the body will change gravity applied 
to the body in this area of space. Hence, influence of 
gravitational waves on the body occurs through 
gravity which influences on it. 


It is known that а fundamental difference between 
gravity and other forces appearing at a direct contact 
with a body consists in the fact that gravity provides 
all the elements of the body (all its points) with equal 
acceleration (deformation can not occur), and other 
forces influence on certain parts of the surface of a 
body and so cause its deformation. 


Hence it is senseless to try to measure deformation 
ofa body or change of a distance between test bodies 
occurring under influence of gravitational waves. It 
is necessary to note that, in particular, when a body 
is placed on an unmovable support relatively to the 
Earth, value and the direction of gravity coincides 
with weight of the body. Therefore, in this case 
gravitational waves can be registered at measuring 
of changes of the body weight. 


An experiment on registration of the gravitational 
field of the Earth by measuring change of weight of 


New Energy Technologies, Issue #2 March - April 2003 


a test body was made, Before the beginning of the 
experiment there was set a problem to register 
gravitational waves produced by the Mercury and 
the Venus at approaching to the Earth. The 
gravitational field in which the Earth moves changes 
due to superposition of gravitational waves of other 
planets on it. These changes were necessary to be 
registered. 


The experiment was as follows: atest body (a 100 grame 
weight) was weighted on an electronic balance in 
equal time intervals of 14 days. The experiment was 
lasting for 12 months. In the experiment it appeared 
that change of a distance between the Earth and the 
mentioned planets causes change of weight of the 
test body. The change of weight of the body occurred. 
їп proportion to the distance between the planets. 
‘The test body was weighted in the same conditions 
and in the same place. The performance of the 
experiment is so easy that every person can made it. 


It is known that weight of a body changes 
(decreases) at moving along the Earth surface from 
its pole to the equator. Change of weight of a body 
locating in the same place has not been fixed until 


‘The fixed change of weight of the test body proves 
change of gravity applied to it and, consequently, 
change of the gravitational field in which the test 
body moves as well as the Earth does. These 
changes of the gravitational field were caused by 
motion (superposition) of the gravitational waves 
produced by the mentioned planets at their 


approaching towards the Earth at the distance of 
tho existent gravitational field. 


Hence, the Earth and all the bodies locating on it move 
in the constantly changing gravitational field, 
therefore, constantly change their weight. 
Nevertheless, as it is known, change of the 
‘gravitational field is the influence of gravitational 
waves on it. Hence, measuring changing of weight of 
bodies we can speak about registration of 
gravitational waves. 


In search of the 4th dimension 


From http://home.ural.ru/—meop/index html 


High-Energy Hyper-Low-Frequency 
Electric Field 


Yury V. Ivanko, Ukraine 
E-mail: uxOtw hotmail.com. 


‘The article represonts a practical and theoretical 
research on possibility of existence of a high-energy 
hyper-low-frequency electric field which is 
interpreted by modern measuring instruments and 
subjective perception as a static field. Besides thoro 
are observed a problem of the field registration, а 
hypothesis of relic origin of the registered field and 
a hypothesis of wave nature of the Universe. 


А passenger on board a ship sailing in the ocean will 
never notice action of waves of high and low tide. At 
the same time, weathering waves of several numbers 
produce a dangerous storm. However, an ocean liner 
is designed for such a storm therefore the passenger 
would just experience some discomfort. It is another 
case if tide wave hides reefs... I wish our ship, Le. the 


Earth, the Solar System, the Galaxy, and the Universe, 
not to be lead to such a place by any ignorant 
“navigator"! 


One of the most mysterious persons in the history of 
electricity physics was an outstanding inventor 
Nicola Tesla (1856-1943). When the majority of 
scientists developed researches of microworld particles 
he followed the opposite scientific path. He was 
interested in the electrical potential ofthe whole Earth. 
He researched ways to influence on it, control its state 
and methods of its regulation. Therefore many of his 
patents, experiments as well as a purpose of 
constructions and devices built according to his ideas 
arouse perplexity and misunderstanding of modern 
scientists, 
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Earth, the Solar System, the Galaxy, and the Universe, 
not to be lead to such a place by any ignorant 
“navigator"! 


One of the most mysterious persons in the history of 
electricity physics was an outstanding inventor 
Nicola Tesla (1856-1943). When the majority of 
scientists developed researches of microworld particles 
he followed the opposite scientific path. He was 
interested in the electrical potential ofthe whole Earth. 
He researched ways to influence on it, control its state 
and methods of its regulation. Therefore many of his 
patents, experiments as well as a purpose of 
constructions and devices built according to his ideas 
arouse perplexity and misunderstanding of modern 
scientists, 


Having formulated my own hypotheses I often think 
why such a Great Genius as Nicola Tesla took his 
invention away with him. 


Danger of this invention lies in simplicity of production 
of devices for generating (detecting) energy. 


Practical Prerequisites 


Prerequisites of this and other hypotheses were some 
undeclared effects occurring in practical wireless 
communication as well as investigation of devices for 
distant transmission of electric power. 


Distant energy transmission was demonstrated by 
Nicola Tesla in 1892 in London and in 1893 in 
Philadelphia. However, even now the way he did it 
remains unknown. 


In 1977-1985 I had to work a lot with radio 
transmitting equipment of different power of middle- 
wave (MW) and short-wave (SW) diapasons. 
According to fundamentals of physics, intensive 
electromagnetic field is produced around antenna 
curtain connected to a radio-frequency transmitter. 
There are brightly glowing gas-discharge 
electrovacuuum devices at the distance up to several 
meters in this field. Attention was paid to the fact 
that more than ten daylight lamps of 80 W were 
successfully “glowed” at 40 W power of a transmitter. 
In this case a distant correspondent did not note 
significant decrease of a level of a received signal at 
the indicator of the receiver. It had to return to this 
fact in many years. The data of this experiment are 
represented in a particular document. 


There is one more interesting effect which is 
disclosed when transmitting equipment (TX) and 
antennas (ANT) are adjusted. An incandescent lamp, 
which is connected to a certain place of a break of 
the antenna curtain or of a power feeder (L), glows 
brightly. The antenna circuit is not closed as galvanic 
element. (See Fig. 1). 


Fig.1 


Hence, the power line of the incandescent lamp is as if 
it is single-wire. It also had to return to investigation 
ofthis effect in many years. The data of this experiment 
are represented in a particular document. As in the 
case of the incandescent lamps, the correspondent did 
not note significant decrease of the level ofthe received 
signal at the indicator of the distant receiver. 


S. V. Avramenko designed a plug of semiconductor 
diodes. Connecting this plug to a generator of 
alternating voltage of 10-10000 V by means ofa single- 
"wire line in the load of the plug he discovered current, 
which was continuous by the direction but pulsating 
by the value. Electric current measured in the single- 
wire line is very little, hence, the impression of 
superconductivity is produced, Le. it is possible almost 
to avoid energy losses in the wires. 


My experiments also represent a visual demonstration 
of the effect. For example, several links of light-emitting 
diodes connected inverse-parallel glow in the single- 
wire line. Garlands of light-emitting diodes and lamps 
having a single-wire power line can be produced. It is 
interesting that in this case power consumed by the 
generator do not increase practically (See Fig. 2, 3, 4). 
It was noted that if a standing wave is created around 
the generator “then an unlimited number of consumers 
would be able to apply a change of a value of this field 
to produce power in a load in their place” (Editor: This 
phrase is in inverted commas since it is a part of the 
well-known article "Free Energy” by Alexander V Frolov 
(Read in this issue, p. 15). 
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‘Russian sciontists investigated this phenomenon and 
Proposed an explanation of producing active power in 
the load by means of reactive capacitive current. This. 
was made applying resonant properties of the single- 
wire lino made of a metallic conductor. Further, 
Possibilities of application of nonmetallic conducting 
‘mediums for transmitting electric power were 
investigated. However, the researchers pay attention 
for the fact that this explanation is insufficient. 


A task group named "Analysis" from Voronezh city 
(Russia) made a qualitatively new explanation of 
results of S. V. Avramenko's experiment. The works of 
this group from Voronezh are devoted to the comparison 
of properties and characteristics of so-called inertial 
and inertialess currente occurring in circuits at low 
frequencies. Their general and particular features have 
been disclosed. In the works there are demonstrated 
conditions at which conductivity caused by inertialoss. 
discharges predominates in conductors and conditions 
at which currents caused by conduction electrons 
predominate. There are demonstrated a description of 
S. V. Avramenko's experiments and the conclusions 
‘made by the researchers. The authors cito data of their 
test experiments which prove a part of conclusions 
‘made by S. V. Avramenko and his colleagues. 


However this explanation does not have a right to exist 
as it does not have variants for practical application. 


Results of my theoretical and experimental researches 
allow provide a fundamentally new (!) explanation of 
energy “transmission” having occurred in the 
experiments performed by S. V. Avramenko, 
investigations by D. S. Strebkov, VA. Kuligin and other 
investigators. (Editor: See publications of these works 
in previous issues of our magazine). Moreover, they 
allow explain origin of many physical phenomena and 
processes including the origin of non-inertial charges 
and currents and their visualization, 


First Hypothesis 


Recently a number of scientists all over the world have 
declared a thought that surplus power is produced in 
the systems having overunit output due to inability to 
identify correctly all the existent energy sources. And 


а so-called phenomenology is observed due to the 
inability to deal with different types of energy (or fields). 


In physics a negation of an overunit device follows a 
well known state which is considered to be true in 
other fields of knowledge, Le. energy conservation law. 
1t should be noted that it is formulated for isolated. 
(closed) systems. I have devoted some timo to the 
investigation of this state and to practical experiments 
and come to the following conclusion: there are no 
isolated (closed) systems in the nearest cosmos which 
can be observed by us! 


Particular physical, chemical and other processes may 
actually be observed in closed circuits for making 
calculations with sufficient approximation. 


Show me an isolated system, and I will prove 
that it is open. 


Hence, according to fundamental physical laws, energy 
does not appear from nothing and not disappear to 
nowhere, However, the source of oscillations, Le. our 
generator, does not provide a load with energy: 
nevertheless, power is produced in the load. Energy 
conservation law must be fulfilled! The classical 
formulation of the energy conservation law is as 
following: total energy of an isolated system is not 
‘changed in the course of time. According to this, the 
only fact remains valid, i.e. the single-wire system is 
not isolated from outer influence, hence, energy is 
consumed from some other source which is outer in 
relation to the system?! In this case our generator is 
опе of sources of information about an amplitude, 
frequency, and phase. 


Calculations and experiments have allowed made a 
following supposition. Avramenko's diode plug is a 
particular case of a device known in radio engineering 
for a long time, Le. AM detector (a peak-detector, а 
limiter, a frequency mixer). I have examined the other 
known circuits of AM detectors and frequency mixers. 
‘The investigations are continued and by this time the 
‘supposition has been confirmed. 


Let us accept an artificial generator (Tesla's 
transformer or any other one) as a main generator 
(or а main oscillator) and а hyper-low-frequency 
(HLF) oscillation of a huge amplitude as an envelope 
curve. Let us name it as RW (“relic wave") without 
placing emphasis on the sense of the name. 


Let us suppose that the field can be of 
local origin (artificial radio transmitters}; 
= atmospheric origin; 
geomagnetic Earth origin; 
= the Moon — the Earth; 
the Sun - the Earth (the Sun as a nuclear reactor 
producing electromagnetic radiation, the Solar System); 
galactic origin; 
Universal origin - the Relic Wave; in contrast to the 
relic radiation occurring in the diapason of SHF (Lo. in 


contrast to the convenient notion) itis the diapason of HLF 
-~ Ete. 


The researches have demonstrated that the field of local 
and atmospheric origin may be excluded. The other 
variants require to be developed. Nevertheless, the 
variant of the Universal scale seemed to be the most 
probable. There is some reason for this supposition: 
the modern notion of the birth and the state of the 
Universo, Le. the Big Bang and the expanding Universe. 
The known variants of scenarios of the Big Bang are 
based on a nuclear explosion of enormous power. The 
nuclear explosion is accompanied by an 
electromagnetic impulse (disturbance). It can be 
supposed that the Big Bang caused forming of a field 
having enormous amplitude values and long (great) 
period of oscillations. Probably, we deal with this field. 


The second hypothesis about 
inconstancy, i.e. about wave 
nature of the Universe 


A Russian proverb says: "Everything passes, 
everything changes". Constant electric voltage does 
not exist (1). That, what is considered as the constant 
voltage, really is a constant component (occurring at a 
certain time interval). This component is formed by 
combining of variable sinusoidal oscillations and/or is 
a quite low frequency fundamental. Hence, it is a non- 
sinusoidal “changing” having amplitude linear part at 
the time interval of the observer. 


For example, in reality a usual storage battery of “direct 
current" can not support invariable voltage, i.e. when 
a discharge appears the voltage decreases (changes 
in time, oscillates with a non-sinusoidal oscillation and 
a quite low frequency fundamental), when a charge 
appears the voltage increases. 


It is necessary to observe the constant voltage 
occurring after a rectifier and even a stabilizer as a 
constant component existing in the time interval from 
switching on to switching off. This will correspond to 
that is proposed by Fourier! 


Show me a device producing constant 
voltage, and I will prove that the voltage is 
not constant. 


Conclusions 


If the supposition is totally confirmed then the 
statement that an electric field plays a fundamental 
role in the Universe will be valid. 


We live in an electric field of a huge potential but we 
do not notice it. Since our reference point is the 
amplitude value of RW field in our point of space 
then the potential is equal to zero for our perception 
and for measuring instruments. Besides, RW has an 
amplitude linear part at the time interval of the 


observer. Hence, we consider RW field existing as 
unrevealed or as weak interactions in natural 
processes, Nevertheless, this influences directly on the 
‘whole surrounding material world. 


Artificial production of heterogeneities in the RW field 
сап cause its significant visualization. 


According to the concept of the physical field, which 
‘was called by Einstein as the most important discovery 
in physics since Newton's timo, every body generates 
a force field in the ambient space (for example, the 
electric field occurring if the body has an electric 
charge). This force field becomes apparent when a test 
body located in a certain point is influenced by а force. 


Discovery of the fields of this scale allows define this 
concept more accurately. I would like to restate the 
information mentioned above in the following way: 
every non-homogeneity of physical vacuum (aether), 
which is registered by our perception or by measuring 
instruments as a physical object or a physical field, 
interferes with RW (according to other interpretations, 
it absorbs or rereflects RW, or becomes excited) 
producing new wave fields. This perceived physical 
field has frequency which is higher than RW 
frequencies. It is perceived as static in the time interval 
of observation. Hence, the field generates a charge and 
not the reverse. Any linear or non-linear transmission 
(motion) of a material or field object changes non- 
homogeneity which is generated by this object. 


А question about measuring of parameters of the 
Universo remains open. Can an oscillation of the period 
of T=14 billions years and of the amplitude of A~T be 
seen, perceived, registered or measured? 


‘The used literature and references are not cited 
in the article due to its great volume. The reader 
can familiarize with them at the web-site of 
http://www.efir.com.ua. The complete text of the 
article and other materials can be received from the 
author. 
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To the Question of Work Made by Electrostatic Field 
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We know some simple examples of work making due 
to the forces, which appear in electrostatic field. Since 
the field itself does not require energy consumption 
from the source (not taking into account the charge 
leakage), then free energy can be received with these 
forces. The first phenomenon that we are going to 
consider is a phenomenon of electrostriction. 
Mechanical forces appearing in dielectric under the 
influence of electrical field tend to deform it, Sometimes 
these forces are small, but they can be huge in special 
dielectrics. The character of deformation also depends 
on non-linearity of electrical field. Suffice it to remember 
that heating of a body takes place during deformation, 
and we can make a conclusion on possible using of 
the given effect in practice. Periodical deformation can 
be created due to the rotor or any other methods to 
change the field. 


The second effect is not so popular. It was found by 
Hertz in 1881 that there is a rotation of dielectrical 
cylinder (or ball) in permanent electric field if it is 
created in some liquid or in gas (see Fig.1) 


Fig. 


Hero el is a diclectrical permittivity of the liquid, e2 is 
а dielectrical permittivity of the rotor, Yl is a 
conductivity of the liquid and ү? is a conductivity of 
the rotor. This effect was discovered hy Hertz, then it 
was described by G. Quincke, Germany. Also Japan 
scientist 1. Sumoto studied the effect in 1955. Modern 
research work was made by KM. Polivanov, Moscow. 
‘There is the so called equation by Polivanov describing 
special conditions, which are necessary to begin 
rotation (el/ e2m2h1 is the Polivanov's condition). 


Forces of electrostatic field produce this rotation and it 
is a real free energy system that can trap energy from 
inner structure of potential field. Let's try to describe 
the mechanism of this effect and then we'll be able to 
increase the power of the system up to the level of 
industrial application. So, why does it work? To my 
mind, there aro some differences in conditions for 
polarization of the rotor and molecules of liquid or gas 
those are surrounding the rotor since there is a 
difference in permittivity and conductivity. 


Fig2 


Due to this reason the molecules are polarized both by 
tho field of electrodes and by the field of rotor. Tho rotor 
is polarized in the electrical field of electrodes, and 
molecules of liquid on its surface are polarized by the 
electric charge of the rotor, but not according to 
direction of the field. So, the rotor is surrounded by 
“screen” of molecules on its surface. The electric charge 
of this screen partially compensates the field of 
electrodes. 


When some angle is created by the first initial turn, 
there is some part of the rotor surface, where molecules 
of liquid on the surface of the rotor are attracted to 
electrodes and itis the reason for future rotation, After 
‘some angle of the turn the polarization in this point of 
the rotor surface is changed but new molecules are 
incoming in the so called "sector of attraction” and the 
rotation is always accelerated. This well-known effect 
(of 1881 is a very good example of possibility to produce 
useful work in load by means of electrostatic field only. 
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One more interesting effect is known as Faraday 
effect. In 1836 Faraday noted that raising of liquid 
upwards takes place in condenser with liquid 
dielectric (plates are installed vertically). During this 
process electrostatic field makes the work against 
gravity. A. Gyemant in 1926 established that value of 
this force is proportional to the square of voltage on 
condenser. Later in 1955 this phenomenon was 
studied in details by 1. Sumoto, Japan. That's why in 
physical encyclopedias this effect is called "Faraday- 
Sumoto effect”. In Tareev's book [1] it is pointed: 
"Under high voltage this phenomenon leads to 
flowing and turbulent boiling of liquid". I should 
remember for those, who see nothing unusual here, 
that it does not necessary to consume the power from 
initial source. Creating an initial field in electric 
capacitor, then we can use the received mechanical 
work. It is evident that the gradient of electrical field 
creates the conditions for movement of liquid 
dielectric. A task to create conditions for liquid 
circulation is more complex, but it has solution, if we 
take into account the presence of one more static field, 
ie. gravitational field. Joint action of electrostatic and 
gravitational fields stipulates the circulation of liquid 
dielectric even in the simplest constructions. Besides, 
electrostatic filed can be partially screened. 


‘The analyzed examples should draw attention of 
experimenters to these obvious ways of how to create 
useful work by means of electrostatic field. 
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Editor: Below we publish the comments of our reader. 


Letter On 


Hertz-Quincke-Sumoto Effect 


from Doug Магон 
Email: doug.marett@sympatico.ca 


„Ав far as I can tell, the original reference by Hertz is 
“On the Distribution of Electricity over the Surface of 
Moving Conductors", Wiedemann's Annalen, 13, 
pp.266-275,1881. Hertz's discussion of this 
phenomenon is cursory at best, having very little 
experimental work included, The real phenomenon 
appears to have been discovered by W. Weiler in 1893 
(Zeitschrift fur den Physikalischen und Chemischen 
Unterricht, Vol.6, pp194-195). Weller observed that a 
glass cylinder placed in a poorly conducting 
liquid between two spherical electrodes began to 
rotate when the electrodes were connected to an 
electrostatic generator. In 1896, George Quincke 
reported tho same phenomenon and published a 
comprehensive report on it. This was in Annalen dor 
Physik, Ser.3, Vol. 59, рр.417-486. Subsequent 
investigators have tended to attribute the discovery 
to Quincke, when in fact Weiler was the first to pioneer 
the work 


1 do know that PE. Secker et al. performed work on 
this field, references of which are available in the 
English language. These are: 


PE. Secker, et al, (1968) Journal of Applied Physics, 
Vol. 39, рр 2957-2961, and 
PE. Secker, et al, (1970) Journal of Physics D: Applied 
Physics Vol.3, pp 216-220. 


Thope that this information might be of use to you. 


The Foundations of Physchemistry 
of Micro World 


Ph. M. Kanarev 


The Second Edition 


Tho book was published in Russian and English; 
you can also read it at http://book Kanarevinnoplazanet 


The new axiomatic of natural sciences is given in the 
book; on its basis, quantum physics and quantum 
chemistry have been returned to the classical way of 
development. The first steps are made on this way, 
which have led to discovery of the structure of the 
photon, the electron, and the principle ofthe formation 
of the atomic nuclei, the atoms and the molecules. 


The Planck's Law of radiation of perfect blackbody is 
given on the basis of classical concepts, and the 
connection of quantum phenomena with the laws of 
classical physics is proved. 


‘The application of the new theoretical results to the 
solution of practical energy tasks on the basis of plasma 
electrolysis of water is shown. Due to this electrolysis, 
additional heat energy and the energy containing gases 
(hydrogen and oxygen) are generated. Cold Nuclear 
Transmutation of the atomic nuclei of alkaline metals 
and the atomic nuclei of the cathode material takes 
place during plasma electrolysis of water. 


‘The book is intended for physicists, chemists and other 
specialists who are seeking the new directions for 
understanding the foundations of the micro world and 
the new energy sources. 
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ments to | ! 
lectro-Reactive LIFTER " 


Alexander V. Frolov, Russia. 


General Director, Faraday Laboratorios Ltd 
E-mail: office@faraday.u 
http://www.faraday ra. 


March 21, 2003 we got news from France about 
electro-reactive propulsion system. 


Blaze Labs reached 100g PAYLOAD level. 


You will find all the details of the Saviour's 
experiment at: http://blazelabs.com/exp14.htm, 


This electzo-reactive ionization-flying model requires. 
46 kVolt, 4 mA, i.e. about 200 watts to fly with 100 g 
useful load, 


1t is interesting to note that Jean-Louis Naudin's 
previous opinion of 1997 — 1999 about priority of the 
Frolov's asymmetrical capacitor now is changed. 
Sometimes people wish to re-write the history. It is 
possible and it is easy. Naudin's web page about 
http://jnaudin free fr/lifters/story.htm (see Fig. 1) is 
not started from the real beginning of the story. He 
forgot our discussion of 1997 and also photos and 
MPEG video I have send to him when he has started 
his way in electrograviticis. 


If you remember the name of Naudin's first 
asymmetrical capacitor "Frolov's Hat" (see Fig.2) 
then you know why there is this namo of this 
technology. But really it is not important to try for. 
some serious reply from Jean since he has no 
personal post address, phone, or his photo on the 
web site. 


Also it can be useful to visit this page 
hittp://www-faraday.ru/t-cap.html to know about 
something more important than electric ionization 
flying models (Lifters), since it is just a reactive 
ionization way, which is similar to rockets, 


Ideas now developing by us are not aimed to 
increase the power level (from 1 gram to 100 gram 
propulsive force). It is a qualitatively new idea; it is 
really eloctrograviticis instead of “electro-reactive 
Lifter". 


So, what is about real “history of the question" 
instead of the French version? The question here is 
not about a priority, it is nonsense after ТТ. Brown's 


patents. As an example the NASA patents on 
asymmetrical capacitors can be mentioned since the 
ideas were opened before the NASA patent and there 
is nothing new in it. The problem is that people who 
develop reactive ionization Lifters develop only 
primitive reactive technology. It is not essence of 
TT. Brown research but it is the distortion of his 
ideas. 


So, the team in France is working to develop and 
support ideas of secondary and wrong method. Why? 
Perhaps they either do not see the real way or have 
payment for the wrong way to mask a real work. 


Fig.2 


Questions & Answeres 


Josh Werrmann (Email: jsh111@yahoo.com): I wanted to ask you a few questions about an article titled “Highly 
Efficiency Electrolysis” by A.V. Frolov. In this article it is stated that Dmitry A. Latchinov patented a method for 
‘electrolysis, where one of the electrodes is insulated completely from the water. It is also stated that another 
scientist, Igor Goryachev, used a method of pulsed electric fields. I don't know if you know, but inventor Stanley 
Meyer has a patent that covers both of these processes together, in a way. His patent is U.S. patent number: 
4936961. Take a look at this. In the patent it states EXPLICITLY that there is a pulsed electric field, where a 
condition of NO CURRENT is preferred. This is very similar to the above to Russian scientists, except that the 
patent states a condition of resonance is necessary. I am wondering do the two scientists that are described 
require resonance in their devices? Or just plain pulsed electric fields, where one electrode is insulated from 
water 


Another patent I would like to refer you to is Archie Blue's electrolyser, US. patent number: 4124463. This device 
is similar to A.V. Frolov's idea, to get the oxygen and hydrogen bubbles off the electrodes, except he uses a 
blower to blow air in the cell, instead of rotating the cell like A.V. Frolov does. His invention also uses the 
conductivity current to work. 


Alexander V. Frolov: As far as I know resonance is not created in this case. The main idea is the removal of 
gaseous film which appears on the surface of electrodes by rotation or some other methods. 


d the world to 
the new source of епегёу 


http:// www.sciteclibrary.ru 


Tho system of 150-tons magnets which have been developed by scientists of the USA, Japan and Russia opens a 
new era of safe and unlimited energy. In this system nuclear fusions serve as a source of energy. They accumulate 
heavy chemical elements not by means of nuclear reactions but by ultrahigh plasma pressure. 


After supplementary research is held which alms to reduce manufacturing costs of the giant magnet weighing 
925 tons, this magnet will be produced and demonstrated at the opening of the International Thermonuclear 
Experimental Reactor (ITER). This magnet in its turn will become a part. 
of a bigger system, that is combined into a magnet weighing 
approximately 10 000 tons. The task of ITER is the demonstration of the 
process of nuclear fusion, as an energy source. During the process of 
nuclear fusion the light elements are combined by immenso pressure, 
thus producing heavier elements. During this production process a lot 
of energy is emitted. Tho task of giant high-power magnets is to create 
magnetic fields, which must hold and control plasma, or to charge 
electrically the gas, in which the fusion is being held. 


In Japan the system of 150-tons magnets serves as adjustment system 
of 925-tons magnets, which will be finally put into operation and heat 
up the ITER plasma. Two additional giant magnet systems will confine 
the plasma and will control its form. The model for one of them is 
presently being examined in Germany; the model of the other is in 
Project. 


Cylindrical 150-tons magnets have three main parts: external module, 
built by the Japanese team, internal module, built by the American 
team and a thin rod in the core which is equipped with process control 
equipment. Three different rods were separately checked, two of them 
were built in Japan, another in Russia. 


Harnessing the Wheelwork of Nature 


(340 pgs. Adventures Unlimited Publishers, 2002) 


Thomas Valone 
Email: ir(G'erols.com. 


It is a now book by Thomas Valono, who edited this anthology in time 


HARNESSING ТИ {or the Wardenclyffe Tower Centennial (1903-2003). This book presents 
1 for the first time, the feasibility argument for Tesla's most ambitious 

у dream, the wireless transmission of power. Pictured on the book's cover 

ВТА SU near his feet, the 187-foot Wardenclyffe Tower was Tesla's means to 


doliver natural 8 Hz electricity anywhere in the world, by longitudinal 


Unknown to most electrical engineers, Nikola Tesla's dream answers 
the energy crisis worldwide, saves electrical conversion losses, and 
provides a real alternative to transmission lines. In Dr. Corum's 
contributed papers, he explains Tosla's magnifying transmitter, which 
‘Tesla compared to a telescope. Corum points out that “the tuned circuit 
of his magnifying transmitter was the whole earth-lonosphere cavity 
resonator.” This fact helps explain why Tesla stated, “When there is no 
receiver there is no energy consumption anywhere. When the receiver 
is put on, it draws power. That is the exact opposite of the Hertz-wave 
asystem..radiating all the time whether the energy is received or not." 
Thus, with Tesla's futuristic transmission of power, source dissipation 
will only be experienced when a load is engaged in a tuned receiver 
somewhere on the earth. This fact alone represents a major leap 
EDITED BY, forward in electrical transmission efficiency, even one hundred years 


[THOMAS VAL ONE CHE PES... later. 


Why wasn't the prototype of Wardenclyffe finished in 1903? Tesla offered this visionary conclusion: "The world 
was not prepared for it. It was too far ahead of time. But the same laws will prevail in the end and make it a 
triumphal success... Let the future tell the truth and evaluate each one according to their work and 
accomplishments, The present is theirs; the future, for which I really worked, is mine." 


Up until now, there has been a general malaise regarding the lack of scientific comprehension of Tesla's greatest 
dream. For example, the Serb National Federation notes, “With the exception of the first biography of Tesla by 
John J. O'Neill, science editor of the New York Herald Tribune, and published in 1944, unfortunately no biographer 
since has had the necessary scientific/engineering academic credentials to discuss Tesla's work in the various 
fields." Contributors to Harnessing the Wheelwork of Nature are primarily physicists and engineers who are 
experts in Tesla technology. Their wealth of knowledge demonstrates their mastery of this extraordinarily 
progressive and technical subject. Finally, the best academic credentials have been brought to bear on the world's 
(greatest electrical futurist. 


This is a very readable and profusely illustrated reference volume on wireless transmission of power, besides 
being an excellent biographical gold mine of Tesla history. Nick Cook, editor of Jane's Defence Weekly and author 
of The Hunt for Zero Point says, "Tesla is one of tho great overlooked geniuses of science and electricity. His full 
story deserves to bo told. Tom Valone sheds important new light on his Ше and work." 


Integrity Research Institute will hold a Tesla Energy Conference & Expo on November 8- 
2003 to celebrate the Wardenclyffe Tower Centennial (1903-2003) in conjunction with the 
Tesla Wardenclyffe Project, Inc. (www.teslascience.org). 


Зее www.IntegrityResearchlnstitute.org for more details. 
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Letters 


f СОМЕЕВЕХСЕ THE TIME MACHI 


Editorial: On April 12 of 2003 a scientific conference “The Time Machine" was organized by Faraday 
Laboratories Lid in Moscou, Russia. It was devoted to the experiments on control of space-time physical 
properties. At the conference there were discussed problems of time and gravitation in the context of 
etberodynamics, experiments and applied aspects of these technologies. Below we publish a review of the 


main reports presented at the conference. 


The First Results of the Works on the Designing of 
Devices to Control Parameters of 


Physical Processes (of Time) 


Further Plans on Designing of the 
Time Machine 


Vadim A. Chernobroy, Russia 


'KOSMOPOISI 


^ Nagatinskaya 19A, 111533, 
Moscow, Russia 
E-mail: chemobsov@kosmopoisk org 


To conduct the experiments on the influence upon 
physical Time (density of space energy) some special 
devices were used as a general method of such influence 
These devices сап create converging waves which can 


cause the appearance of quasi-monopole in the confined 
space. Quasi-monopole is a part of space which has 
some pammeters of hypothetical unitary monopole or 
bunch of such particles (in particular it allows registering 
опе magnetic pole by means of measuring equipment 


from the outside at some distance from this pole) 


“The pilot experiments have shown that itis very difficult 
(ûf not impossible) to create long-living quasi-monopole 


by means of permanent magnets or electromagnets 
‘operating on direct currents (in this case quasi-monopole 
represents а space with one outer and one inner magnetic 
pole). It can be explained by the fact that lines of force 


of the * 


“inner pole” invariably find a weak spot in the 
heterogeneous surface of magnets and break out. As a 
result, at the device along with one “outer” magnetic 
pole there is a local ousput of magnetic lines of the 
inner" pole 


During the designing of new devices there was a task to 
create а quasi-monopole situation in the confined space 
"This situation should be ereated not uniformly but 
transiently by pulsation method. Frequency of work of 
electromagnetic oscillators first of all was selected 
depending on linear dimensions of the devices Selection 
of the frequency was made in such away that one period 
of pulsation does not exceed the period of time which 
is necessary for lectmmagnetie waves to mach the center 
and opposite waves of the device 


At the designing of laboratory devices, which generate 
converging longitudinal waves, several different 
principles to obtain required parameters were considered 
in the multi-layer quasi-monopole, which works in high 
frequency mode Several types of the devices were 
realized at different degrees of development and with 
diferent success It was shown that the simplest devices 
were that ones which used electromagnetic (solenoid) 


oscillators connected in seris and in parallel. In different 
‘experiments between 3 and 5 such surfaces were used. 
“These surfaces were called electromagnetic work surfaces 
(EWS). All layers of EWS of different diameters were 
The 
outer layer was either mounted at force shell or 
simultaneously represented such a shell by itself 


mounted in series in each other (like ma treshka 
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"The size of the maximal EWS was about 09 m, the 
diameter of the minimal (inner) EWS was equal to 
115 mm that was enough to place laboratory animals 
inside the contml detection devices Laboratory animals. 
were used to determine the consequences of the 
influence of converging spherical electromagnetic waves. 


Payload, бе that which was dined used for transfer in 
“Time Space), included the afore-mentioned detection 
devices and (oceasionaly) laboratory animals The term 
“payload” was coined by analogy with the term which 
is used in cosmonautics Volume of payload section was 
placed in the center of symmetry of the Time Machine 
(TM). In ай the earliest Machines (except the 7^ model) 
this volume still has not exceeded the volume of а 
football, The device with an outer diameter of 2.1 m 
and inner payload section of 1 m has the maximum 


size It allows making humar 


ed experiments. 


At different stages of the experiments the calculations 
were made by all available known modern methods to 
fix time. All types of electronic, quartz, mechanical and 
several specially made doubled quartz generators were 
used (there were compared frequency readings of 
measuring and etalon heat-insulated generators which 
were placed at a distance). Certain experiments used 
lightguiding diodes and some other methods Before and 
after the experiment (more rarely during the experiment) 
readings of measurement clocks were periodically 
compared with those of an etalon clock and with signals 
of exact time which were transmitting by radio. Other 
physical factors causes side effects upon some types of 
measuring devices, for example, upon quartz-crystal 
docks. However, doubling of measurement methods 
allowed essentially decreasing inaccuracy 


of 


At some operating modes (which were not always 
predicted) the change of Time speed was attained (Prof. 
Nikolay A. Kozyrev called it density of Time t/t). This 
change came to about a fraction of a second per an 
etalon hour Let us take usual “etalon” earth time as 
t =+1 then it becomes clear that it is speed range of 
40,99<t/t<+1.01 which is researched in the 
‘experiments. Thus being placed inside the device, the 
inanimate objects and animals were transferred in the 
Future (with “above-zero” speed) more slowly or faster 
than those amund them. It occurred at all operational 
modes of the device (deceleration or acceleration). 


Difference of Time (gradient of Time speed or 
curvature of Space-Time field) was observed not only 
inside the TM, though there is no doubt that a maximal 
Salue of changed Time was registered inside the smallest 


“matreshka”. As was expected, during the experiments 
Time change was also registered outside the device. 
However such change which had an opposite sign was 
smaller than the change inside the device approximately 
by an order of magnitude It entirely corresponds to 
geometric laws, Le in proportion to the cube of the 


distance). 


In other words, TM influences not only its inner part 
and pay load but also the environment. It bears a strong 
resemblance to jet propulsion but in Time and not in 
Space. Itis а flight which is realized by rejection of Time 
instead of mass. 


‘Thus it was determined that the processes of 
deceleration and acceleration of Time distinctly differ 
im their nature and consequences. In such a way the 
deceleration was considerably smoother and more stable. 
During acceleration there were observed sudden changes 
in readings and this operational mode was characterized 
by general instability and dependence on any (or many) 
external Bctors Particularly, acceleration instability also. 
consisted in the followingrat fixed power the value speed 
of Time depended on the time of day and situation of 
the Moon, Possibly it also depended on some other 
factors including the presence of an operator or other 
people near the device. Even insignificant external 
influence, for example, mechanical shaking, caused the 
change of speed value which sometimes was mther 
significant 


Inside the laboratory devices there was also registered 
that Time can change with some sluggishness. After 
the changed Time speed influenced some physical object 
(or example, soil) then residual effects were observed 
at it for some period of time. These effects can be 
eliminated only by the influence of another speed of Time. 


Preliminary general conclusions 


“The Present is the казав: or transformation of the 
pobvariant cay changeable Future into the univariant 
unchangeable Past. Thus flights in the Past (a negative” 
dlenstyspeed 1/4) and in the Future will happen in 
dierent ways. They can be compared with the motion 
Of an ant along the tree: fom any point of the нес Ge 
ffom the Present) the is only one way downwards open 
to the ant (e in the Past) and many diferent ways 
upwards (ein the Future). However amongallthe ways 
tothe Futur undoubtedly ther are most probable, ow 
probable and almost improbable variants for 
development of the Future. The less probable this 
variant of the Foture the more unstable and energy- 
intentre the motion to the Future wil be. Accordingto 
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the “law of the crown of tree", return to the Present is 
possible only if when being in the Past the traveler does 
not inter 


in the couse of events and does not change 
the course of the past History. Otherwise the 
chronotraveler will return to the parallel Present fim. 
the Past by another branch of History Penetration to 
the Future from the Present is hampered by the choice 
of the branch for transference. However return fom 
any variant of the Future into the Present is possible at 
any scenario ifthe 

of History. 


are no fusions of different variants 


In other words, we have 
the assumption that Time has more than one dimension, 
“Thus there is an affirmation of the theoretical inferences 


circumstantial evidence of 


* 


‘of R. Bartini who believed that Time has 3 dimensions. 
Hence we can consider our terrestrial globe as 6- 
dimensional where the dimensions are: length; width; 

eight; age or date of Time; variant of History or blur 
of Time; density or speed of Time Thus the notion of 
“Arrows of Time” is completely absent in the fourth 


dimension (date of Time) but itis a special case of the 
notion of the sixth dimension ie. speed of Time. At 
the same time the notion of speed of Time also relates 
to the physical notions of gravitation and energy: Thus 
the notion of "Einstein-Rosen bridge", which was 
which 
was introduced by John Willer in the end of the fifties, 
are connected with transference in the 5! and 6% 


introduced in 1916, or notion of "worm cours 


Method and Device to Control Temporal Parameters of 
Physical Processes by Means of Changing of 
Energy Density of Space 


Alexander V. Frolov, Russia 


General Director, F 
Tel/&x: 7-81: 


Faraday Lab Led 
2380-3844 


Email: office @faradaysu 


This invention belongs to the methods and devices 
to provide controlon rate of physical processes (that 
includes the process of the existence of matter in 
space-time) by means of increasing or decreasing 
of energy density of space (ie. energy density of 
Physical vacuum or density of the aether). 


Let us consider the history of 
the invention: 


Earlier there were proposed some methods and devices 
to influence the rate of physical and chemical reactions, 
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biological processes or period of oscillation of the 
system. In the works by NA. Kozyrev [1] there is a 
description of the experiments on the influence of some 
process (for example, process of evaporation or 
crystallization of matter) upon the period of another 
process which serves as a detector and can be compared 
with reference oscillation process In one case, the rate 
of oscillations of the detector decreases in the 


surrounding arca near the process of matter evaporation, 
In another case, the пие of detector oscillations increases 
in the surrounding area near the process of matter 
crystallization. If we use a term of "entropy" then it is 
possible to say that the processes which are accompanied 
‘with entropy increasing (for example, conversion of 
matter from solid state into liquid one) influence on the 
matter (surrounding processes) in such a way that 
entropy of systems decreases, In another case, for 
‘example, near the process of crystallization, entropy of 
systems increases in the surrounding area near this 
process. Kozyrev used the term "save of density of 
“directivity 


and he made a conclusion that in addition to 
of time (time course) there are acth 


properties of time, for example, "density of time”. 


То develop this approach for applied purposes it is 
necessary to use in-depth analysis of the physical sense 
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of the "time density” notion. Connection of notions 
about “time directivity” and “entropy of the system" 
was demonstrated in the work “Introduction into. 
thermodynamic of irreversible processes”, 1964 by Iya 
Prigozhin [2]. In the work “Quantum fluctuations of 
vacuum in curved space and theory of gravitation” by 


A.D. Sakharov [5] the conception of vacuum structure 
was suggested. In the USA the work "Can the vacuum 
be engineered for space flight applications?" by Н.Е. 
Puthoff [4] is well-known. The author considered the 
applied aspects for study of vacuum structure and 
described the method and device to obtain propulsive 
force by means of changes in vacuum properties 


А substantive conception of time and methods for 
creation of waves of energy density were also considered 
by Prof. KP. Butusov in the work "Time is a physical 
substance”, 1991 [5]. In the book “What is The Time?” 
by Yu. б. Belostossky [6] the connection between the 
notions of time and acther was demonstrated. This 
connection was considered from the point of view of 
astrophysics there 


Wë can also say that the modern conception of aether 
is successfully developed by У.А. Atsukovsky in his 
works [7] 


In my articles, for example, “Physical principles of the 
“Time Machine” [8], it was demonstrated that to develop 
‘experimental works on the topic it is useful to clarify 
the terminology and to consider “waves of time 
density” as longitudinal waves of energy density in 
space. In this case the notion of "time density” has a 
physical sense of energy density (aether density 


"This approach can be realized practically by means of 
dassieal electro-technical and radio engineering methods 
and itis a development of aether-dynamical conception 
on the nature of electricity and magnetism by M. Faraday, 
“Experimental researches on electricity”, volume 3, 9| 


Let us consider a usual bipolar magnet from the point 
of view of acther-dynamics. Then it is possible to say 
that itis inflow and outflow of aether, ie. itis a balanced 
energy system which does not change energy density in 
space. In this case it is evident that creation of magnetic 
monopole or modeling of quazi-monopole by means 
of eleetro-dynamical methods is a technical basis to 
create some local change of energy density in space. 


Electric processes could also be used alongside with the 
magnetic phenomena, For example, in another book 
“Symmetrization of Maxwell-Lorenz equation” by Prof. 
Butusor [10] the creation of longitudinal wave was also 
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considered, It was demonstrated that an electrically 
charged sphere can radiate longitudinal wave when the 
sphere radius is changing, ic. when its surface is changing 
while the value of electric charge is constant. 


One more well-known method is described in the book 
“Experimental gravitonies” by Polyakov [11]. Thes 


considemtion of the generation of gravitational waves 
the high-frequency magnetization 
demagnetization of ferromagnetic material, Le. at the 
powerful volume magnetostriction, Since at this 
phenomenon there are changes of matter density (ie. 


changes of energy density in space, which is occupied 
by matter), then volume magnetostriction is a special 
case of changes of energy density 


Earlier Vadim А. Chemobroy had described а method 
and device to control temporal characteristics of physical 
and chemical processes by means of creation of the 
magnetic monopole (quasi-monopole). In this magnetic 
mono-pole them is a convergent wave, which is created, 
by several sources situated in the spherical frame, 
According to this method in the multilayer spherical 
layer (rhe 

“electromagnetic work surface") is an assembly of 
dlectromagnets, by means of series connection of the 
layers the wave is ereated,which converges to the center 
of the device. The device has the same outside magnetic 


structure where every so called 


poles of the clectromagnets (and the same inner poles) 
sod dt а model of crotcope magnate manopole 


Né assume that at in-phase operation of all sources of 
‘waves interference of longitudinal waves provides some 
change of value of enemy density of space in the focus 
оё the system. 


Experimental fcts prove that detectors installed in the 
center of the device (for example, mechanical or 
electromagnetic oscillators) show change of period in 
their own oscillations. We have protected them by 
shielding them from heat radiation as well as from other 
kinds of electromagnetic influence, Thus itis possible 
to assert that the detectors decelerate or accelerate ther 
oscillation period de pending on the energy density, which 
is generated in the center of the device. 


However for the experiments made by means of such a 
device, accurate adjustments of all wave sources are 
required to provide their in-phase operation, At the 
same time, operational stability of the system depends 
оп the operational stability of each of the wave sources. 
Increase of the impulse frequency causes increase of 
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the effect; however, it is limited by the parameters of 
clectromagnets and generator of impulses Besides, to 
increase the effect it is necessary to use more powerful 
enemy sources since the current in the windings of 
clectromagnets determines the value of the magnetic 
field of the created quasi-monopole. 


Since the efficiency of such systems directly depends 
оп the frequency and the value of changes of energy 
density in space, then in the next version of realization 
of this technology we suggest using of plasma shells 
instead of electmmagnetie working surfaces. This will 
allow significant improvment in the specific parameters 
of the device. 


‘Thus let us consider general engineering principles of 
operation and outline the ways to develop this method. 
Fig 1 represents a three-layered electromagnetic emitter. 
This electromagnetic emitter is designed according to 
the invention in which the directed mdiation of wave 
of energy density is created along the axis of the device, 


1 


2 


Fig 2 
Thrce-lyered electromagnet with ferrite cone 
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The device is designed according to the idea by 
Vadim A. Chernobrov for creation of the directed wave 
of energy density by means of phase shift in propagation 
of impulse front in three 

iy ip i, These branches are displaced along the 
electromagnet axis at some distance d. 


current branches, namely 


“The device works in the following way When the pulsed 
generator is activated, front of current pulse i, appears 
at the output 4, Impulse front at branch 1 advances 
impulse front at branch 2 that is caused by spatial shift 


of current branches 1, 2, 3 relatively to each other along 
the electromagnet axis at the distance d. Impulse front 
at bench 2in its turn advances impulse front at branch 3 
for a certain time T. The second output of the 
electromagnet 5 is placed in such a way that impulse 
front at branch 1 will phase lag behind the impulse font 
at branch 2 (which in its tum will phase lag behind the 
impulse front at branch 3) for the same period of time 
Т. Therefore at branch 5 the united impulse front is 
generated again. 


Time T can be calculated in the following way: 


T-d/c (seconds) o 
where c is a constant of propagation of impulse front. 
‘This constant is known as velocity of light. 


At cach impulse the T (e. the value of relative lag of 
impulse front is a constant value. Thus high-frequency 
consequent excitation of layers of the electromagnet 
appears steach impulse The frequency of the excitation 
iê calculated in the fllowing чау 


т о 
where T is relative lag of impulse front in seconds 


‘There is an e 


ple of frequency calculation: for 
the shift distance d=7 mm we can calculate a lag 
T = (7/2,997924)x10""=2,335x10" (seconds) and 
frequency f=1/T approximately comes to 4.28x10" 
(Hertz) 


"Ths this design of three-layered electromagnetic emitter 
allows creating the waves of super high-frequency band 
(Gor example of millimeter range) without the use of a 
semiconductor or other radio components, 


It is very expedient to use the electromagnets designed 


with magnetostrictive material cores, that will 
significantly increase energy density of the longitudinal 
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wave, which is generated by the multilayer electromagnet. 
In Fig 2 there is an emitter with the core. In the ease of 
high-frequency ferromagnetic magnetostrictive materials 


6 the efficiency of emitter operation significantly 


Fig. 3 
Spherical design 


Fig 3 represents the spherical distribution of emitters 7 
at the upper В and lower 9 hemisphere of the frame 
which could be opened in order to place detectors and 
different objects inside It сап also allow to establish in 
what way the changes of density of space energy 
influence the properties of different materials, velocity 
of physical and biological processes as well as chemical 
reactions. The installation of detectors 10 inside the 
device is shown on Fig 4. 


Fig 4 
Detectors inside the system 


Another version of design is represented in Fig. 5, where 
the suggested method is realized by means of a spherical 
electric capacitor with three coats 11, 12, 13. Each 
capacitor coat is connected to the outlet of three-phase 
pulsed generator 14. 
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Fig 5 


Thece-laycred spherical capacitor 


In this case the wave of energy density is ereated without 
electromagnetic emitters and this principle is not related 
to the modelling of magnetic quasi-monopole. The 
device operates due to the control unit, which provides 
the high-frequency changes of electric potential at each 
coat in such a way that the mode of high-frequency 


converging or diverging wave of energy density is 
created. In fact it is a standard three-phase generator 
but it produces not the rotation of the rotor of some 
clectmomotor but “compression” of “decompression” 
of aether. Aether is "pumped" in the center of the 


device or “pumped ош” of the center 


In this case there is no need to tune sep: 


e sources of 
waves to make the device work in in-phased mode. It 

ility of the device operation if to be 
compared to the quasi-monopole. Besides, much less 
energy is necessary for the processes of charging and 
discharging of multi-layer spherical electric c 
than for creation of magnetic field by means of 
conductivity currents 


Since the efficiency of such systems directly depends 
on the frequency and value of changes of energy density 
in space, we suggest the use of plasma shells instead of 
electromagnetic work surfaces for the next version of 
the device. It will allow significantly improvment in the 
specific parameters of the device. For that it is enough 
to place the electrodes of the multi 
low-pressure gas ar 

made as gauze electrodes. At that the wave is created in 


and these electrodes should be 


plasma, which is excited layerwise by several gauze 
electrodes placed in a spherical space between the inner 
and outer spherical bodies of the device. Therefore this 
version of design of the device can be considered as 
the manipulation of the plasma method, 
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Fig 6 sa plan of one more design version. It is made as 
an inner frame 15 and outer frame 16, the space between 
them is filled with some gas 17. Three electrodes 18, 19 
and 20 are connected to the three phase pulsed genemtor 21. 
Consequent excitation of plasma layers by 
electrodes 18, 19 and 20 creates the wave of energy 
density. Propagation of this wave ean be directed both 
to center of the device and from the center of the device, 


Fig 6 
Wave in plasma 


ет 
Schematic electric circuit 


In Fig 7 there is a schematic electric diagram of the 
design. 
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To conclude. The work on time control has just started. 
Wë have clearly determined the main physical principles 
of operation of such devices, which can change the 
aether density in some given volume of space and thus 
induence temporal parameters of any physical process. 
"The small experimental results today allow us to make 
real positive condusion on availability of this method 
and on the possibility of its practical application in 
applied aspects. The first aspect is antigravitation 
propulsion technology and we are developing the 
methods to detect mass (weight) changes in the time 


control experiments to prove this applied possibility 
Another arca is medical applications of the changes in 
the acther density 


Russian Federation patent claim #20031 10067 was filled 
April 9, 2003. At pres 

marketing for this technology as well as in search of 
additional investment and partners 


int time we are interested in 
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Aetherodynamics as a New Field of Physics 


Theory and 


Experiments 
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A crisis exists these days both in Natural science on the 
whole, and, in its basis, i.e. physics. This situation is 
caused by fundamental errors in the methodology of 
its theory. The postulate method and predominance of 
mathematics above physical sense can be also considered 
as the reasons for this Crisis situation has also taken 
place in the past and the way out was always to use a 
deeper level of matter omgsnization than the accepted 


А large amount of material on elementary panicles of 
matter is collected in physics Ie was discovered that all 
these particles can be transformed in each other. Besides 
that, there was discovered the ability of vacuum to create 


such particles at strong electromagnetic fields. In this 
connection it becomes clear that all these particles and 
vacuum have a common building material, ie a physical 
medium which fills all the world space. This medium 
was renamed aether and the clement of the medium 


жаз renamed amer. 
‘The worked out methodology of aetherodynamics 
allowed determining that aether is a usual viscous 
coercible gas for which all lays of usual dynamics of 


gases are valid, It has allowed to determine its 
characteristics for near-Earth space and then to describe 
the structures of primary stable elementary particles (i.e. 
proton, neutron, electron, photon, atomie nuclei, atoms 
and some molecules) as well as physical essence of 
general fundamental interactions (Le. strong and weak 


nuclear interactions, electromagnetic and gravitational 
interactions) and some physical phenomena. 


Also developed was the model of aether circulation in. 
the Universe within the limits of perpetually existent 
matter, usual Euclidean space, and evenly flowing time. 
Formation and decay of matter, formation and decay 
of celestial bodies and galaxie: 
dassification of galaxies ак also included there. 


as well as functional 


"To confirm some theses the author and his esearch team. 


conducted several experiments mainly 


clectsomagnetism that gave positive results, The research 
жаз conducted on testing of the presence of aether wind. 


These research works have confirmed the results 


obtained by D. Miller in 19; 


Report by Vladimir A. Atsukovsky 
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Electromagnetic Gravitational Interaction 


Vadim Y. Kosyey, Russia 


ера hp /uicanovsu/~kovy2 


In the artide some mechanisms of electromagnetic 

gravitational interaction will be considered in the view 

of the Unified Theory of Field, Space and Time. See 

the complete description of The Unified Theory of 
d, Space and Time at һир:/ /ulennovru/~kovy2; 

buep://ufeh.ra or in the book [1] which 

side 


the same 


First of all, let us consider the structure of Space-Time 
where the mdiation propagates. In our World grav 

is the unique substance which exists everywhe 

over any obstacles Ther 

of insulation of gravitational field in modem science. It 
is impossible to imagine space and gravitation separately 
Gravitation exists everywhere where there is some space. 
The gravitational field created by all masses of our 
metagalaxy is the 

and clectromagns 


nd 


ic no known methods 


ther in which cosmic objects moves 
ic oscillations am propagated. The 


space surrounds us since the whole matter carries 
gravitational charge of only one sign. From astronomical 
research of cosmic space it follows that radius of 
metagalaxy is equal to the critical (gravitational radius) 
and hence gravitational potential is equal to e~ Д 
[nte] in cach point of space. 


In our space the sum potential of the electric field is 
equal to zero, All bodies and space-time as a whole are 
electrically neutral. This assertion follows from two 


unique properties of gravitational space-time: 


1. Values of electric chagges of different signs of 
elementary particles are exactly equal 

2. There is an equal number of elementary particles 
which carry electric charges of different signs. 


If electric potential is equal to zero in the given point 
of space then energy of alternating magnetic field passes 
entirely to the electric field and radiation gains the 
parameters of electromagnetic oscillations. However 
electric potential of positive and negative signs can prove 
ies properties at the simultaneous charging of different 
local spatial regions. In the electric field the character 
of radiation differs from that one which is observed in. 


ideal gravitational space-time (without electric potential 
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In the presence of electric potential some part of 
magnetic energy is spent to create gravitational 
alternating field. Radiant energy is absorbed, Electrically 
charged spatial regions are perceived by us as filed with 
a strong absorbing substance. At the same time if the 
potential of the electric field can be compared to the 
potential of the gravitational field then spreading of 
radiation becomes impossible 


Change of both electric and gravitational field results in 
the creation of a magnetic field in the region of space- 
time which has a dual lectrogravitational nature. Change 
in the magnetic field results in the creation of both 
electric and gravitational fields. The amplitude of 
electromagnetic and magnetogravitational constituents 
of the unified electromagnetic gravitational oscillations 
depends on field potential of opposite nature. The 
electromagnetic constituent is determined by 
gravitational potential and the magnetogravita tional one 
is determined by electric potential. Transference of 
gravitational masses of matter in electrogravitational 
ficld-aether causes the ereation of the proper magnetic 
field. Coming from the direction of magnetic field some 
force influences upon the moving electrically neutral 
masses, This force is similar to Laurence force. 


Electromagnetic gravitational converter designed 
according to the Sead Effect (Fig 1) visually demonstrates, 
the mechanisms of electromagnetic gravitational 
interaction. A detailed description of the experiment is 
presented in the article [2] by Vladimir Roshschin and 
Sergey Godin (see htip:/ /wwwn-torg/tp/ts/dms.htm). 
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"The device consists of a cylindrical stator of about 1 
meter in diameter which is sur rounded by 24 cylindrical 
rollers. Stator and rollers are made of magnetic material 
and they are magnetically linked (there is no contact 
beween them). Vector of the magnetic field of the stator 
and rollers is vertically oriented along the axis of the 


slinder but it has opposite direction, Rollers are 
‘mounted on the movable separator which circles round 
the stator, Each roller rotates on its axis in the same 
diction. The weight of the device is 350 kg. During 
rest, the device is electrically neutral and has proper 
gravitational charge, inertial mass, magnetostatic field of 
the stator and rollers 


Оп mating of the magnetic system the following effects 
were observed: 


Depending on the frequency (up to 35%) the 
weight of the device was decreased. 

Ata frequency of 550 rpm there is a spontaneous 
acceleration of the system and turns of the rotor 
abruptly increase (in quadratic dependence), To 
stabilize the mode it had to take off the excess ener gy 
to active load (up to 7 kWet) by means of 
electromagnetic transducer, 

Magnetic field was distributed in a room as 
concentric surfaces of 5-8 cm thickness and 50-60 em 
period. Depending on speed of rotation of the 
magnetic system there was a fixed temperature. 
decrease from 0 to 8° within the regions of space 
which were curved by magnetic field. 

"The glowing (corona discharge) appeared around 
the working converter 


Appearance of all mentioned effects is caused by the 
simultaneous presence of electric, magnetic and 
gravitational fields in the ama of the converter 


Fig. 
Electromagnetic gravitational converter 


Because of the Searl Effect a very complicated 
configuration of electric, magnetic and gravitational 
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fields appears in the device. Rollers having t 
field B rotate around the stator which has its field B. 
Cycloidal motion of numerous magnets which are built 
in the rollers causes change in the magnetic flux. EMF 
Eappeas in the area of rotation of the millers. EMF is 
directed along the perimeter around the device. The 


electric field creates stationary waves which are registered 
around the device as concentric electromagnetic 
gravitational walls. Magnetic rollers should be made non- 
conducting in such a way as to allow electric field 
penetrating inside. In the presence of the electric 
potential change of the magnetic flux causes appearance 
of gravitational field G. This feld is directed along the 
perimeter around the device. In the presence of electric 
potential the Lorenz force influences the gravitational 
masses of the rollers These gravitational masses move 
in the external magnetic field of the stator. The Lorenz 
force is directed transversely to the velocity along the 
‘did and in the direction of the field B. The value of 
the Lorenz force depends on the electrical potential, 
magnetic intensity, mass of the mllers and their traverse 
speed. The electric potential in its turn depends on speed 
оё rotation of rotor of the magnetic system. As a result 
the Lorenz force depends on speed according to square 
law: Rotating gravitational masses of the rollers generate 
magnetic field В, Field B, generates derived fields E, 
and G, ete. 


Spontaneous acceleration of the system does not depend 
on the direction of rotation. Directions of 


Ids and 
forces change at change of the direction of rotation 
that corresponds to acceleration in the opposite 
direction, When the direction of rotation is changed 
the weight of the device changes. When rotation is in 
опе direction the field G, is directed upwards (decrease 
of weight), when rotation is in another direction, it is 
disccted downwards (increase of weight), In the presence 
of electrical potential many other interesting but still 
unstudied phenomena are observed (for example, curve 
of space, change of speed of time-flow, changes of 
ambient temperature... Magneto gravitational converter 
transforms gravitational energy of space-time into 
energy of electric field which in its turn is transformed 
into mechanical energy of the rotating magnetic system. 
and electric energy of the load, Energy resources of 
the future are not coal and gas reserves or nuclear power, 
They are in the ineshaustible energy of gravitational 
acther of our space-time, 
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Medium For Existing of Matter in Nature 


Anatoly V. Rykov, Russia 
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By medium for existing of matter in Nature we 
understand physical vacuum which is a category 
determining all spheres of matter “life” (from particles 
of microworld to gravitational interactions in the 
Universe). Matter can not exist without this medium. 
‘Thusa question emerges, viz: how physical science can. 
be developed without taking this fundamental aspect. 
into consideration? 


According to the Einstein postulate, in void light always 
propagates with limited speed, which does not depend 
on the motion mode ofa radiating body. Iris a statement 
of deep physical sense which lies in the fact that only 
some physical medium can possess such a property. 
Indeed, if velocity of light, which was radiated by a body, 
further does not depend on speed of this body then it 
is possible only in a certain medium. For example, in air 
sound propagates with a certain speed which does not 
depend on the speed of the source and is determined 
only by density and volume elasticity of air. Thus, 
according to the Einstein postulate, there isa physical 
medium instead of void and velocity of light depends. 
on the parameters of this medium (as is well known, 
velocity of light is equal to the square root from the 
product of inverse values of electrical and magnetic 
conductivity of vacuum). 


‘The author of this article made an attempt to research 
this physical medium [1] The author useda well-known 
experimental fact that at interaction of a photon with a 
charged real particle this photon transforms to electron- 
positron pair. Besides, it was taken into consideration. 
that photon is an electromagnetic phenomenon. The 
research allows the following conclusion: the medium. 
named in physics as vacuum (before the XX century it 
was calledaether) is created by electric dipoles from (+) 
and () elementary charges. These dipoles are surrounded 
by magnetic (mass) continuum. There were determined 
dipole intervals elasticity of decompression and ultimate 
strength of this interval. What does this model of 
medium mean? 


1. This model isa physical validating for the “birth” 


of electron-positron pair at energy which is necessary. 
то break dipole and create the “clot” of mass of 
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these two particles. A certain model for the “birth” 
of mass must exist. It is not clear as yet but can be 
represented as a vortex of magnetic continuum inside 
the charge shell of electron and positron, 


2. Let us suggest that values of (+) and () charges 
differat 7 84898110" Coulomb, then this difference 
is sufficient for the medium to be a source of 
gravitation and inertia. According to Newton's law 
of gravity, a weak electric charge of medium (all 
material bodies exis in this medium) causes all bodies 
to attract one another (under Coulomb’s law). On. 
the other hand, weak medium charge of alike sign 
creates repulsive forces which manifest themselves 
in the form of the expanding Universe. Thus it 
becomes clear the amazing uniformity of gravity and 
forces of negative pressure for the Universe. The 
mentioned difference of values of (+) and () 
charges of medium dipoles is not used as arbitrary 
parameter but it logically follows from its electrical 
structure 2} 


3. Hypothesis of nature of gravitation is confirmed 
by calculations of the deflection angle of electric 
waves by the Sun. Calculated angle differs from the 
experimental value only in the fifth sign, which 
depends on the accuracy of several physical values 
used in calculation formula, There is practically an 
absolute coincidence with Einstein's theory. The 
difference is that it is a concept of space and time 
Ge. geometry) which prevails in the general theory 
of relativity while in the nature of gravitation physical 
basing is used. Velocity of light is unstable and 
determined by medium state which depends on 
electric, magnetic and gravitational potentials. 


4. ‘The existence of “black holes” relates to medium 
structure and nature of gravitation. At the edge of 
“black holes” the ultimate acceleration from gravity 
is realized. It causes breakdown of connections in 
electric dipoles of medium, creation of matter and 
antimatter (the so called “evaporation” of black holes 
which was theoretically predicted by E. Hoking, 
England). However atthe border of a black hole the 
velocity of light is equal to zero since its propagation 
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medium disappears. According to Einstein's theory 
itis such a deceleration of time that electromagnetic 
oscillations gain zero frequency. 


5. Naturally the medium is a carrier of all types of 
electromagnetic radiation, beginning at stationary 
electric voltage and ending with super high-freque 
“photons”, which can be determined not as 
electromagnetic but as magnetoelecric phenomenon. 
In the latter case magnetic continuum of medium 
has a crucial importance since it determines very 
small degrees of magnetoelectric disturbance. These 
degrees are thousands of times less than those of a 
hydrogen atom. It is reasonable that such small 
degrees creates illusion that a photon possesses 
properties of particles. 


6. Medium structure directly leads to the notions 
of Quantum Mechanics, beginning at quantification. 
of electronic “orbits” in atoms. This medium 
determines the “allowed” spots for electrons to be 
placed around a nucleus. Thus medium isa necessary 
place for the existence of all matter or matter of the 
Universe. The socalled Compton length of electron 
wave is one of the validations of this statement. It is 
directly calculated to a high accuracy according to 
electric structure of vacuum, 


7. Thus Plank’s constant is not a mysterious 
"quantum of action”, on the contrary it is entirely 
determined by medium parameters. Thereby the crisis 
(which conventional physics is accused of) can be 
logically overcame by the introduction of medium 
which is capable to take radiation in electromagnetic 
region only by quanta. Plank’s constant is always 
presented at ай quantum approaches. It is additional 
evidence in favor ofthe necessity to take into account. 
the medium as natural place for existence of all ће 
matter in Nature. 


8. Tris stilla question what processes take place in 
the centers of galaxies. The observations show that 
the centers of galaxies create star matter. They often 
flow out the centers and settle themselves at 
approximately the same plane. It is an evidence of 
the fact that centers of galaxies quickly rorate and 
the favorable conditions for stars to reject matter 
are created. Similarly planetary systems are created 
around the rotating stars. It is thought that centers 
of galaxies are gigantic black holes. In the context 
of the concept of medium for matter existence it 
can be set up a hypothesis that being at some special 
state the medium creates stellar systems, Le. galaxies. 
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9. Astrophysicists more and more trend to accept 
the existence of unknown “dark” matter, which 
‘occupies approximately 70% of all matter. Iis said 
that due to antigravitation property this dark matter 
is responsible for the expansion of the Universe. 
Hypothesis on the nature of gravitation gives the 
affirmative replies to such suggestions as: expansion 
ofthe Universe is caused by weak electric charge of 
the medium and distributed mass of magnetic 
continuum isthe very dark matter. 


10. АП elementary particles (electrons, positrons, 
mesons, protons, neutrons etc) are in the medium. 
and interact with it. In the case of electrons and 
positrons this interaction causes the great extension 
of dipoles of medium which directly adjoins to 
borders of particles. This extension helps photons 
to break the particles. In case of protons, there is 
such a breakdown of the medium at their borders 
that protons turn to be dressed in “coats” of virtual 
electrons and positrons. And medium is shown to 
bein entire state only when reaching the first Bohr 
orbit. This interaction of the medium and particles 
leadsto the factors which determine the life time of 
some of them. Thus Ше time of a neutron is up to 
3O minutes depending on the state which it has while 
leaving the nucleus. For mesons “the tearing” 
Coulomb forces, which exist between the medium 
and particles, are very powerful that makes the life 
time of mesons very short. However ifthe particles 
moves with a high speed relatively to the medium, 
then these forces noticeably decrease and if the 
speeds of motion is close to velocity of light then 
these forces become very small. The life time of such 
particles noticeably increases. In Einstein's theory it 
is said about “deceleration” of time. Finally the life 
time of particles is determined by the inner steadiness 
and outer influence of the medium. Protons have 
fantastic binding energy and they cause such great 
external destructive effect that their life time becomes 


11. When particles move in medium with high speeds, 
there is a concentration of magnetic continuum 
‘which is recognized as increase of mass of particles 
at increase oftheir speed. Evidently, we can continue 
thelist of physical phenomena which relate to the 
presence of medium for existing of matter in Nature. 
However it seems to be enough to admit that medium 
(physical vacuum, aether) is of a great importance 
for the very existence of the Universe and for the 
processes which take place there. “Mechanism” of 
gravitation and inertia has a special importance since 
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it is the only thing which can make clear the real 
mechanism of Nature. It is possible that the 
‘methodology, which is accepted in physics, is 
necessary for more accurate description of 
phenomena but it is not enough for understanding 
of the nature of “space” and matter. Research of 
the medium for existing of matter will be able to 
‘meet the conditions sufficiency. 


‘The understanding of vacuum structure, which is created 
by electric lattice from charge dipoles, surrounded with 
magnetic continuum, gives an opportunity to control. 
the forces of gravitation and inertia. The medium of 
‘vacuum can be influenced by: 


1. The radiation which has frequencies coming to 
the frequency from point #11 of the list of 
parameters. 

2. Electric voltages which exist in vacuum (itis not 


Ф 


very promising because of real matter breakdown). 
3. Magnetic intensities (magnetic flux density) It is 
the most promising influence method (1-10 Tesla is 
enough to compensate terrestrial gravity). 

4. Transformations of low accelerations to high 
accelerations of impact type. 


Potential electric and magnetic energy is immense in 
‘vacuum medium. Reasoning from energy of one dipole, 
which is equal to 1.6x10 (13) Joule, we will derive the 
value of electric energy equal to about 10 (+31) Joule 
рег one cubic meter of the medium that is equivalent to 
mass annihilation of 10 (+15) kg! 
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Spartak M. Polyakov 
(09 January, 1931 - 04 June, 2005) 


Rasis) 


Spartak M. Polyakov graduated from 
Kishinev State University with degree 
in “General Physics’. For many years 
һе worked at the top secret military 
engineering department “Istok” 


Spartak M. Polyakov, a legendary physicist experimentalist, known for his research in the 
field of gravitation, has died. Polyakov was the author of more than 50 research works, 
among them "Introduction into experimental gravitonics». Polyakov was the creator ofthe 


new model of photon. He also conducted numerous research in the field of electrodynamics, 
gravitational phenomena and superlight 


Plyakov's alternative physical theory allows explaining such phenomena 
as magnetostriction and optical magnetization. The basie postulate of 
this theory states that the speed of propagation of gravitational waves 
is dozens of times faster than velocity of light regarded by the traditional 
science as the limit. In his experiments Polyakov demonstrated such 
methods of generation of gravitational waves as precession of 
gyroscope and remagnetization of ferromagnetic. 


While working for “Istok”, Polyakov designed on his own a device 
which is possibly the first gravitational motor in history. Total specific 
thrust produced by rotation of gravitating mass comes to 25 kg/kW. 
This index is close to that produced by the engines of modern 
helicopters, which is equal o  kg/KWt, Practical application and further 
development of Polyakov's ideas can provide humanity with new kinds 
of communication, gravitational engines and fre energy devices. 
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Principle of Operation 


and Experimental Data 
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Adams" — motor-gencrator. 
represents the type of devices 
which use, as their creators 
daim, so-called "free energy”. 
The term "Zem point energy" 
is also used in some sources [1, 
2]. Due to quanta-mech: 

fluctuations, this energy exists 
even at zero temperature. 
Adams" — motor-generator 
belongs to the group of Switch 
reluctance motors [3]. Robert Adams, former Chairman 
of the Institute of Electrical Electronics Engineers, 
USA (New Zealand section), designed this machine 
in the late sixties of 209 century. Similarly to all the 
devices utilizing five energy (referred to in come sources 
as “overunity devices"), Adams’ de: 
practically unknown to the general public. The device 
is rather simple to assembled even at home, which 
1 experimentally proved. However, it із necessary 
to be very careful while choosing the model 
parameters. As to the latter I have managed to 
collect quite a big number of instructions from 
existing sources; the summary of these instructions. 
is presented below in this article. Based on these 
instructions, a low-power model can be assembled 
even without a mathematical analysis and modeling 
of electromagnetic field. Such model would 
certainly facilitate optimization of the device. 


ical 


Adams! motor is most frequently a DC machine; 
however, it can also use an AC source through a rectifier, 
In the later ease only the adjustment of the device and 
its control system can be provided. 


Editorial: We disagree with some assertions of the 
author; bowever this article is of great interest. 


My experiments on my own model do not yet allow me 
to make an unambiguously positive conclusion 
concerning the possibility to generate excessive energy: 
Experiments with my new control system designed on 
the base of AVR controller AT90s2313-10PI (it is 
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Jcanlslanek net 


produced by Atmel company (ир: аллан сот) 
il alos to be more specific. Below there is а general 
analysis of the motor principle of operation and a 
umber of recommendations concerning the 
construction and technology: 1 do not propose to take 
this as compulsory rules to follow; other technical 
solutions are possible 


Basing on the principle described in this article, 
R. Adams (the link to his articles is available at 
hhup://wwwaethmogen.com/wri/intrasheml) erated 
a few DC motor-generators which operate on permanent 
magnets. Some of them, according to information found 
оп the Internet, ha 


e manifested 690% electrical 


efficiency and 620% mechanical efficiency. These devices 
operate at room temperature without overheating. My 
device has shown between 1 and 3 degrees overheating 
after an hour of functioning However, itis easy to prove 
that such overheating is predictable for an average 
current of 0.15 A in coils of 35 mm long and 25 mm in 
cross sectional diameter I have not been able to prove 
the data published on the Internet concerning the Adams 
motor capability to operate when the stator temperature 
is а few degrees lower than that of the environment. 
“The temperature of the coil and of the power transistor 
is a good indicator of correctness of the circuit set-up 
and of functioning of the contml circuit. There were 
cases when transistor and coil were noticeably heated 
after adjustment. Usually this was explained by a bad 
choice of points of transistor switching or by too 
extensive current impulses in the stator (which must 
amount to approximately 25% of period length). After 
the required adjustment the motor continued to operate 
almost without overheating 


Adams! motor was first mentioned in Australian Nexus 
Magazine in 1992. Later, Harold Aspden (Britain) 
proposed a slightly improved version of the motor and 

ived Great Britain patent No. 282708 [4], which 
strongly reminds of the original version published by 
the above magazine. Adams? device represents an 
electrical motor and/or generator consisting of a rotor 
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with radially directed permanent magnets and of a stator 
also constructed with a few radially directed and 
periodically magnetized cores with winding. (Fig 1). In 
some models axial orientation of magnets and coils are 
also used. 


Permanently magnetized poles of rotor can include any 
number of poles, even an odd number. Analogous poles 
of the magnets (all N poles or all 5 poles) are directed 
outside A version with alternating poles is also possible; 
such model allows the torque to increase, In this case, 
after passing a rotor pole the stator is demagnetized by 
the current impulse and begins to be attracted by the 
magnet of different polarity. This circuit require 
complicated control; on the other hand, it manifested 
rather good results in certain models. 


Fig 


Poles with winding placed on the rotor are radially 
oriented in order to obtain a supply of energy emerging 
as а result of the influence of counter emf from the 
rotor poles. Steel or iron coms are used for the poles of 
the stator with winding, It is also possible to use other 
materials, at that the core must have high magnetic 
inductivity and low level of magnetization reversal losses. 
The stator winding consists of a few hundred turns 
The current inducted by the magnet in this winding will 
have the polarity which will cause repulsion of the 
magnet. Since the electromagnetic state of stator changes 
quite significantly and quite fast, then the stator core 
can be considered to be the most crucial element of the 
device. Ignoring this fict was one of the most frequent 
mistakes made by those who tried to reproduce Adams 
"The current inducted in the stator is the function of 

field size, 

number of winding tums, 

speed of flux changes, 


Resultant parameters of this device cause each pole to 


New Energy Technologies, Issue #3 May - June 2003 


be 
isin certain position in ease when the rotor is unbalanced, 
"To achieve this effect it is required to switch the input 
current in control coil after the signal from sensor of 
rotor position, R. Adams used a mechanical switch as a 
sensor. My device and a number of other devices use 


tracted or repulsed by stator poles when the rotor 


the signal from two Hall sensors. However, according 
toexperimenters information, better results are achieved 
if a position optical sensor is used. 


‘Time of switching of impulses is determined by the 
size of the motor itself, Le. the speed of motor rotation, 
location of rotor magnets towards the stator windings 
and the distance the rotor magnets pass while moving 
by the poles with stator winding. 


Itis necessary to take into account that 
any part of this motor can be modeled 
based on the existing electromagnetic 
theory and no part of the motor is in 

of 
electromagnetism. There are so many 
ways to construct Adams’ motor that 
any version may be considered to be 


conflict with any laws 


One can say that the frequently 
pulsating electromagnetic process in 
the stator core is what allows Adams? 


device to function as a kind of diode 


which borrows energy from the field 

of permanent magnet but then does not return that 

energy in full 

5 stages can be defined in the periodical process which 

takes place in stator 
1. The magnet is attracted to the stator core, The 
permanent magnet is attracted to the iron core of 
the stator with winding. While doing so no 
consumption of electrical current takes place. It is 
as if kinetic energy is borrowed from an internal 
ferrite magnetic source and is supposed to be 
теште into the stator. 
2. Stator core is magnetized. During the period when 
the magnet is positioned in front of stator core they 
both comprise a single magnetic conductor with an 
air gap and the stator core becomes an extension of 
the magnet side it faces. It is usually supposed that 
the energy "borrowed" on the first stage is getting 
bad: now. 
3. Stator coreis demagnetized. When the stator core 
becomes rotor magnet extension, the circuit closes 
and current impulse gets to stator windings. I have 
seen the instructions saying that the angle between 
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8 
degrees as shown in Fig. 1. However, my model made 
it clear that at increase of speed of rotation it is 
necessary to start the coil а litle earlier, when the 
magnet axle has not reached the stator axle. Probably 
this applies to the circuit with a Hall sensor only and 


stator axles and rotor magnet mist amount to 


if an optical switching is used the making ange will 
be different 

Magnetic field of this current acts to compensate 
‘magnetization of the stator, which is caused by the 
field of rotor magnet. Consequently, the summed 
current significant compensates attractive force 
between rotor and stator and the rotor can freely 
rotate by using the inertia obtained at stage 1. This 
process is charicterized by the fact that this current 
impulse is amplified by the current inducted in the 


stator winding by rotor magnet which, in accordance 
with Lentz law (1834), counteracts the power which 
induced it. Consequently, kinetic energy obtained as 
a result of attraction of the rotor to the stator at 
stage Lis transformed into electrical demagnetizing 
impulse in stator winding during the period when 
the rotor and stator directions are congruent. This is 
the unique overunity characteristic of this model 
However it is obvious that instead of retuming this 
energy the motor transforms it into electromagnetic 
demagnetizing field. 
4. Restoration: when the rotor is removed from the 
stator attraction zone the latter looses energy and 
returns to its initial demagnetized state. Decreasing 
electromagnetic field creates a current wave of 
reverse polarity which can be stored in the capacitor 
5. Reiteration of the process: This periodical process 
is renewed as described in stage | during the next 
magnetization of the stator, excluding the fact that 
emf preliminarily stored in the capacitor, on term. 
of presence of suitable electrical circuit, can be used 
for facilitating stator demagnetization or even used 
to supply the load. 
It may be briefly summarized that the frequently 
pulsating electromagnetic process in the stator core is 
what allows Adams device to function as a kind of diode 
which borrows energy from the field of the permanent 
magnet but does not return that energy in full. The 
important characteristic of such motors is that the stator 
windings are used for demagnetizing and not for 
magnetizing as it could seem from the first sight. 


It is noteworthy that there is a small pause between 
attraction to the stator and repulsion from the stator. 
"The effect of attraction to the core takes place a split 
second before the repulsion effect manifests clearly This 
pause being the reason of electromagnetic asymmetry 
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creates conditions necessary for achieving overunity 
effect. If the attraction to the core and repulsion by 
means of Lentz currents were taking place 
simultaneously and with the same power ther 

not beany overunity chameteristics. That is why the rotor 
must be as lightweight as possible. From this point of 


e would 


view, T. Harwood’ model is the most lightweight of 
the known models, In Harwood’ device the magnets 
are mounted between two CD disks fixed on the shaft 
by means of plastic washers and gue. My model is 
he 

disadvantages 


wier, which can be considered as one of its 


“The principle of operation of Adams’ motor is based 
оп the balance, which creates the electromagnetic 
asymmetry. To get the motor to operate the magnet mast 
be attracted to the stator core which must have a smaller 
cross-section area in order to create attraction without 
any significant repulsion effect from the stator windings 
mentioned above. When stator and rotor axles are 
congruent the Lentz induced current must be sufficient 
for compensating the natural attraction of the magnet 
to the stator соте, Consequently stator windings must 
have enough turns for demagnetizing effect, but not to 
the extent that this effect fully manifests before the rotor 
reaches the stator axle when Lentz current has its 
maximal value. 


During my experiments at 12 V voltage and on using 
‘wo independently controlled stator coils the speed of 
rotation reached 3400 rpm. Please note that while 
reproducing such device it is necessary to take certain 
measures in order to ensure safety in case of possible 
breakdown, The magnet disconnected from the rotor 
may be dangerous! 


“Technological recommendations are as follows: 


1. The device must be low power. It is better not to 
try to begin with a motor functioning in kilowatt 
range. This is feasible only on condition of having 
all necessary technological documentation which is 
not available at the moment. 

2. The preferable voltage for the first model is 12 V. 
If the voltage is less the speed of rotation is too 
slow for indicating the expected chameteristics of 


the device. 
3. The best magnets are ferrite ones with dimensions 
xx (where 5 is the magnet length). The practice 
has shown that at 12 V voltage neodymium-iron- 
boric (NdFeB) magnets cause a jerky rotation of the 


4. The side of the stator core facing the rotor must 
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‘Control circuit with hall sensors 
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have the size which is 4 times smaller than the 
corresponding side of the 
magnet. If cross-section area 
of the stator is larger, a bigger 
part of magnet 
the stator core when their axles 
coincide and thus there is 


eld comes to 


nothing to induce Lentz’ 


currents in the stator windings 
It is a common point of view 
that it is necessary to try to 
minimize the volume of a 
device and to obtain the maximum efficiency at 
‘minimal material expense, In practice, it has always 
been the goal while designing electrical machines to 
decrease losses in stator PR. As for the Adams motor, 
it requires not only the use of disproportionate 
magnets but also with 
disproportionate number of tums specially designed 
to obtain maximum Lentz’ currents that is achieved 


stator windings 


by hundred of turns of winding 
5. It is necessary to define approxi 
effective zone of the magnet field. If practically 


applicable magnet field is equal to, for example, В 
cm, and the stator has a 10 cm long winding, then 
of turns will not be efficiently emssed 


more than 20 
by magnetic fore lines and will only create an 
excessive mass of the device, To define the degree 


of effective action of the magnet we can put a 


paperclip on the table and move it gradually in 

direction of the magnet until 
the paperclip is attracted to it. 
Actually if we take into account 
friction losses then the magnet 
influence zone will be a little 
larger. That is why the stator 
winding in the axle direction 
can be 10% larger than that in 
this experiment. The description 


of this test has been found 

on Tim Harwood's website 
he] esgenciies com fibeadamsmotor/cdmorochiml 
6, The air gap clearance between the stator and the 


motor must not exceed 1 1.5 mm. 


7. Use as little metal in the device as possible It is 
preferable that the metal is used in the core and stator 
windings only 


In onder to increase the efficiency of this motor, it is 
necessary to build it in a manner, which allows removing 
the counter emf from the stator windings. To do that, 
this emf may be taken off and stored in the 

The article published by Nexus magazine and Great 
Britain patent No. 282708 consider special generator 


apacitor 


windings; however, no sufficiently detailed data on 
operating rules are provided. Michael Smith (Australia, 
hip [vss Fortuncciycom/greenfid /bp/16 content ham 
has unequivocally informed me in one of his letters that 
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Fig 3 


he has not achieved generation of excessive energy in 
such a system, During his experiments a two-battery 
circuit proved to be more effective. In this circuit, during 
a part of periodical process the energy is stored in the 
capacitor and then a 


circuit, In order to achieve a better rotor balance I had 
to reconstruct it twice. It is very important to align the 
axles of the bearings with maximum precision; otherwise 
а considerable decelerating torque will manifest. The 

shaft penetrates the lower 


command 


ла to © [Im order to increase the efficiency of] 
thyristor, which [Uis motor, И is necessary to build it 


discharges it into the 
At 


the counter emf from 


second battery: 


in a manner, which allows removing 


moving base. It 
possible to rotate the base 
at a small angle for the 
precise alignment of 
axles and then to fix it 


the stator windings. 


that capacity, the 
second battery must be no less than 4 times more than 
the capacity of the first one. Otherwise the excessive 
energy does not have enough time to be stored during 
the discharge. I hav aged to provide the charge 
of the second battery, but the contol circuit has not 


been assembled fully yet, as it is shown below in Fig. 4. 
adjustments 
together with AT90s2313 controller program have been 


Better results are expected when its fina 
made. 


1 managed to start my first model of the motor in 


April, 2002. Afterwards, I spent approximately six 


months increasing its rotational speed from 750 to 3200- 
3400 rpm, decreasing vibrations and improving сопан 
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with serews and nuts. 


In order to decrease aerodynamic losses, two vencer 
pans are mounted between the magnets. Thus I managed 
to increase the speed, although the rotor weight has also 
been increased, 


Stator cores are made of plates taken from a 
disassembled radio transformer. Tim Harwood used 
nails with winding, however, my own results with such 
core proved to be poor. Dimensions of the core are 
10х11х50 mm. 


"The type of power source is also important. First, I 
connected a9 Vole accumulator of "Krona" type in series 
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with three metal-hydride 1.2 V accumulators The speed 
of rotation did not exceed 1500 rpm. But when I used a 
lead acid accumulator with 1.3 Ah capacity, the speed 
increased to 2600 rpm if there was one coil on the stator. 


Four magnets mounted on the rotor have the dimensions 
оё 20x20x35 mm and are fixed on a 105 mm glass über. 
laminate disk. The current impulses proved to be too 
‘wide, by up to 40%. In order to make them shorter 
(down to 25-30%), 1 had to use the control circuit 
(Fig. 2) with two Hall sensors At the signal from the 
first sensor the stator current is started, the second 
sensor switches it off Many experimenters used a timer 
to control the impulse length while working with Adams" 
motor thats more practical since impulses are supposed 
to be wider during the start. | took this factor into 
account while designing the controller circuit, Current 
impulses are shown in Fig. 3. Their fronts are supposed 
to be shorter; it is probable that the coil has more 
inductivity than necessary. The impulses amplitudes are 
slightly different which is explained both by the 
difference in volume of induction of the magnets and by 
difficulty in achieving similar air gaps while working at 
home. 


1 have provided the charge mode of the 2-nd battery ar 
my two-battery design. After 75 minutes of operation 
of the device the source lost 0.17 Volt whereas the 
second battery was charged at 0.36 Volt. The capacity 
of both batteries in this experiment was equal. Besides 
after such charging the second battery started to 
discharge quickly. The circuit where stator current 
charges the battery directly has to be considered 
ineffectual (see Fig. 1). To evaluate the charge, which is 
gained in non-hermetic accumulators, the density of 
electrolyte can be measured, 


“To obtain a more uniform torque I added the second 
stator which is controlled independently. This required 
installing two more Hall sensors and an additional power 
transistor. The angle between axles of the coils amounts 
to 135 (180-90.2=135) degrees. When the current is 
present in one part of the stator it is absent in another 
and vice versa, The speed has increased up to 3200- 
3400 rpm, and I deemed the further increasing of this 
characteristic unnecessary. 


Increasing the number of circuit elements does not seem 
а good idea, Futhermore the adjustment process 
becomes more complicated. In order to improve the 
cieuit of battery charge adding a timer circuit is required 
“Thus, I decided to use a controller circuit. A simple Basie 
program has been developed for AVR controllers. This 
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program operates in mode similar to transistor circuit, 
but its capability can be significantly increased due to 
the built-in processor timers. Today program 
improvement is the most efficient way to solve the task 
of generation of excess energy in this circuit. 


This article is meant to elucidate the principles of 
‘operation of one of the simplest devices which pretend 
to become an “overunity device”, “free energy machine”, 
“perpetual motion machine”, whatever you call it. 
Probably someone will try to create such motor- 
generators on their own. I hope that my article will serve 
as a guide and will help to avoid the mistakes made by 
many experimenters (including myself) before they 
managed to build their own model 
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A series of preliminary experiments 
on checking the possibility of 
generation of gravitational field at 
deceleration of charged massive 
particles in matter was carried ош. 


Introduction 


a e 
previous works [1-3] 


of relativity (STR) for the five dimensional extended 
space with metric (Fy) was offered, 


‘The model of extended space (ESM), combining 
clectmmagnetic and gravitational interactions was made, 
For this, there was made (1+3)-dimensional space 


extension M(T; E) of Minkoesky to (194). 


dimensional pace GT; -—— 


space. As the 5-th additional coordinate the value already 
existing in Minkovsky space, i.e, S interval 


D, 


is used, 


Let us note that attempts to combine gravitation and 
clectmmagnetism have a substantial background. 


Modern approaches to this problem trace back to the 
work of E Klein [10] in which he proved that dassical 
Hamiltonian mechanics can be represented as optics in 
the space of a great number of dimensions, 


“Then T. Kalua tried to generalize Einsteint theory of 
graviution to include electromagnetism in this theory 
25 well [11]. He proposed to consider (1+4)-dimensional 
space with metric depending on potentials of the 
clectomagnetic field. Kaluzaš idea was evolved by O. 
Klein [12], G Mandel [13] and V. Fock, and the model 
they had created got the name of the Kaluza-Klein 
theory They proved that the trajectory of a charged 
panicle has the form of a geodesic line with zero length 
in S-dimensional space 
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In his works on 5-optics Y. Rummer [15] proposed to 
assign action dimensionality to the new dimension and 
to consider it periodical with the period equal to Plank’ 
constant. Note that rest mass of particles in all these 
constructions unlike the model of extended space 
evolved in the works [1-7] was considered a fixed value. 
Subsequent development of multidimensional theories 
is given in the monograph [16] 


А separate approach is represented by multidimensional 
constructions in the theory of stings and supestrings [17] 


Approach to construction of (1+4) dimensional space 
evolved in [18] is close to the proposed model of 
extended space. Here itis proposed to use mass (matter) 
as the 5th cooslinate. However, in this model, as its 
originators admit, itis impossible, for example, to create 
the enemgy-pulse tensor There is no such disadvantage 
in the extended space model [8] 


Mechanics of a material point [1, 2, 7] and 
electrodynamics [1, 8] were made in the introduced 
extended space, Besides Licnar-Viert potentials [6, 19] 
corresponding to such a model were also considered 
and properties of solutions of Maxwell augmented 
system of equations which are in conformity with these 
potentials were analyzed there. 


Gravitational effects in extended space, such as the 

x red shift and light deflection [4, 
20,21] were considered. It is proved that the formulas 
ceived in the general theory of relativity for calculation. 
of values of these effects can be received by an 
absolutely different method within the framework of 


second orbital veloci 


the extended space model as well 


Je was proved [6, 19] that the fields in the model of 
extended space can change their signs Such change of 
Beld-intensity sign and, consequently, change of sign 
of Lorenz force can be associated with radiation reaction 
of these fields which occurs when charged partides 
move with acceleration. 
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“Thus, on the one hand, it was proved in the model of 
extended space that it is possible to get certain formulas 
describing gravitational effects of the general theory of 
relativity [4,20] using the technique of turns in extended 
space On the other hand, it was proved that the 
electromagnetic field can be a source of gravitational 
ваа [6,19] 


Besides, а moving massively charged particle under 
deceleration can create а variable gravitational field 
around itself [9, 6, 19]. The following experiment was 
offered for experimental check of the latter assumption. 
In this experiment pmbable occurrence of gravitational 
field at deceleration of relativistic electrons was 
determined by change of oscillations of а massive 
torsion pendulum. 


Experimental device 


A narrow bunch of relativistic electrons from a 
microtron 1 (average power of the bunch is 450 Wr, 
electrons energy is 30 MeV) was directed toa brake target 
(position 2 or 3) made of wolfram exactly where 
decelemtion of accelerated electrons took place 


A special tomion pendulum suspended on a vertical 
suspender 5 made of а springy metallic string with 1,8 
mm diameter was placed near the brake target to register 
gravitational field which could probably appear at 
electrons decelemtion. The length of the suspender 
made is 85 cm. The pendulum could rotate freely on 
the suspender only in horizontal plane. 


The pendulum consisted of a light aluminum rod 4 (with 
a length of 120 em) on the ends of which massive loads 
6 and 7 made of non-magnetic material were fixed. The 
weight of each load was equal to 4kg, In the center a 
pendulum was fastened to a vertical suspender 5 by a 
special mounting preventing slippage during turns. To 
reduce the influence of magnetic inducings the 
pendulum was grounded and additionally screened by 
metallic grid from all sides. The period of free 
oscillations of the pendulum made were about 40 s. 


Rigidity of che pendulum vertical suspender could be 
changed by means of limiting the length of effectively 
operating part of the suspender. As a result, the period 
of oscillations could be continuously changed within 
the limits of 40 to 27 s. 


То duce the influence of mechanical noise and to 
introduce additional attenuation in pendulum oscillations 
nwo liquid dampers 10 and 11 located near the pendulum. 
massive loads were used. 
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Fig.1 
Experimental device 
1 — microtron, brake target made of wolfiam — positions 2 
or 3, 4= rod, 5 — vertical suspender, 6 and 7 — massive 
loads, 8 = mirror, 9 — He-Ne haser, 10 and 11 — liquid 
dampers, 12 optical system, 13 — concrete protection, 
14 — observation channel, 15 — video system, 16 — seren. 


Pendulum deflections were observed on a graduated 
screen by deflection of а laser beam reflected from a 
flat mirror 8, For this, the beam from a continuous He- 
Ne laser 9 though the optical system 12, which constricts 
the divergence angle of the laser beam, was directed to 
the mirror through a special narrow channel 14, located 
in concrete protection 13 around the microrron. By 
means of a video system 15 the beam reflected by the 
mirror was registered on the screen 16 located at a 
distance of 500 cm from the mirror. The video system. 
allowed remote checking of vibrations of the laser spot 
and additionally enlarged the visual angle up to 12 times 
"The diameter of a focused laser beam on the screen 
sas made 0.15 mm, The maximum turn angle of 
pendulum for the reflected beam to remain within the 
receiving channel was approximately 2 degrees. The 
accuracy of turn angle registration of the whole system 
was 55104 degrees. 


"The pendulum was placed in such a way that one of the 
massive loads were close to the brake target at a distance 
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of about 20 cm. There was also an opportunity to move 
the brake taget from one end of the pendulum (position 2) 
to the other (position 3). This allowed changing the place 
of deceleration of electron bunch at constant parameters 
of all unaccounted mechanical noise and magnetic 
inducing Thus, direction of pendulum torsion was 
changed under probable exposure of occurring 
gravitational radiation 


Below there is a photo of the experimental plant (see 
also the colored photo on the cover page). 


“To make measurements it was necessary to select optimal 
paimeters of the pendulum (masses of loads suspender. 
rigidity and the value of oscillations attenuation). On. 
the one hand, while carrying ош the measurement it is 
desirable that the amplitude of pendulum oscillations 
should be as maximal as possible. On the other hand, 
the beam reflected from the mir ror should not go outside 
the limits of observation, restricted by the diameter of 
the narmw observation channel in radiation protection 
amand the accelerator Besides, the typical operating time 
of the loaded accelerator usually is 10-15 minutes. 
Necessity to accumulate the minimum of sufficient 
statistical data within this time limited oscillations period 
and the time of setting of the pendulum in a new 
equilibrium position ar outside influence. All these 
requirements were as far as possible taken into account 
during selection of the final setting parameters, 


An example of free oscillations of the pendulum in the 
presence of minor mechanical vibrations caused by the 
operating of vacuum pumps is given in Fig 2, series 1 
(the experiment took place on 31 May, 2001). The 
diagram shows the amplitude of laser beam oscillations 
оп the screen 16 (upper and lower rows of values) 
depending on the number of oscillation, The laser beam 
is reflected from the mirror 8 which was fixed to the 
pendulum, The diagram also shows the current central 
equilibrium position (the central row) calculated by these 
amplitudes Series I represents oscillations at influence 
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of the background mechanical noise Series I represents 
the response of the pendulum to minor permanent 
outside force. Accuracy in determination of position 
of the center of a light spot was 0.1 mm. 


‘Series 1 Series 
ofp eee, فاسع‎ 1а 
E 
iv 
Bos 
EE mE 
№ 5 В мою 
Oscilaion, № 
Fig 2 


Calibration Measurement 31 May, 2001 


‘Measurement was carried out with one liquid damper in. 
service and with increased rigidity of suspender (it was 
made by means of limiting the effectively operating. 
suspender length). The period of free oscillations in 
these series was 29 sec. In this case there were set 
continuous oscillations of the pendulum around the 
average value of balance of 2.2 mm with the average 
amplitude of values fluctuation of about 02 mm, 


Air cooling of one of the massive loads by a very light 
continuous air flow was carried out to study response 
of the pendulum to a minor constant external force. In 
this case (Fig 2 Series П) noticeable change of pendulum 
oscillations already took place after 3-4 periods Absolute 
setting of a new balance took place after 7-8 oscillations, 


In the case of another series of calibration measurement 
(held on 7 June, 2001) both liquid dampers were used 
and rigidity of suspender was decreased. The period of 
free oscillations of pendulum was about 40 sec. 


Addition of the second damper and decrease of 
suspender rigidity caused, on the one hand, increase 
amplitude of pendulum oscillations at influence of the 
external force and, on the other hand, in that case 
noticeable change of the equilibrium position of the 
pendulum took place after 1-2 oscillations 


Periodical checking of the invariability of inital central 
position of pendulum balance in time was also carried 
out Thus, for example, in the series of measurement 
of 7 June 2001 measurement of equilibrium position 
was checked not only before the start of the main series 
of measurement, but also 2 hours after completion of 
the main works. 
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Experimental Results and Their Analysis 


Within the period from 17 Мау 2001 to 7 June, 2001 7 
measurement series were carried out at various operation 
modes of the accelerator and at various pendulum 
parameters 


A record of cheek of equilibrium position of the 
pendulum was carried out before and after switching 
off the electron bunch (as well as during calibration 
measurement). At the same time, all electric inducing 
and mechanical noise remained stable within the whole 
measurement period, This was achieved by means of 
additional switching on all the devices which were used 
during measurement (water and vacuum pumps, 
magnetron, deflecting magnets, ete.) and their switching 
off only on completion of the measurements 


In Fig 3 there are results on measuring the central 
position of the pendulum when brake target is in 
position 3 (ee Fig 1). Series 1 and Ш on the diagram 
correspond to check measurement directly before 
switching on and several minutes after switching off 
the elcetmn bunch, Series ШАА and H-B totally reflect 
pendulum oscillations at the time when the accelerator 
is operating (for about 10 minutes) and for some time 
after the bunch is off. Additionally a trend line is drawn 
(averaging by 3 points) 


5 А т Series uy 
g "5| seiesuAl ГО | 
ЩЕ Н 
Хану Н 


Osellatlon, Ne 


Fig 3 
Measurement of central position of pendulum equilibrium 
when brake target is in position 3. 


Results of а similar experiment are given in Fig. The 
only difference in this experiment is that the brake target 
is in position 2. Also a trend line is added (averaging by 
3 points). Series I and Ш are check measurements made 
direetly before switching on and after switching off the 
electron bunch, Series П are pendulum oscillations at 
the time when accelerator is operating, 
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Fig4 
Brake target in position 2 


From qualitative comparison of trend lines (Fig. 3 and 
Fig 4) it can be derived that there is a correlation 
between switching on the electron bunch and the 
average deflection of the pendulum from 
equilibrium position if compared to checked series 
before and after switching on. At that, direction of 
deflection changes depending on what pendulum 
Joad the brake target is close to. 


Unfortunatly, due to circumstances beyond the control 
of the author it seems to be difficult to improve 
experiments accuracy or to accumulate much of 
statistical data by now. Estimate of the value of the foree 
which may cause such a shift of position of pendulum 
equilibrium was carried out. In the experiments this 
deflection did not exceed 1-2 mm (in the units of 
registering scale). Calibration of a rigid suspender Gf it 
applies to a massive load at a pendulum end) gives 
the upper boundary of this force of not more than 10% № 


Conclusion. 


А series of. experiments were made on checking the 
possibility to generate a field at deceleration of charged 
massive particles in matter. 


Electrons accelerator was used as a source of changed 
particles. A narrow bunch of relativistic electrons 
(average beam power is 450 Wt, electrons energy is about 
30 MeV) was directed ata brake target made of wolfram 


where deceleration of accelerated electrons took place 


Measurement proved appearance of statistically reliable 
deflection of a torsion pendulum, one of massive loads 
of which was located close to a brake target by the time 
of deceleration of relativistic electrons, 


Change of direction of pendulum torsion at shift of a 
brake target from one end of the pendulum to the other 
was also registered. The value of the force which causes 
pendulum deflection has the upper boundary of № 
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Of course, these first experimental results on checking 
the predictions made on the basis of development of 
the model of extended space are of preliminary nature 
and need more thorough checking, That will be the basis 
of fature experiments 
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‘There is a widespread opinion common to the 
mainstream academic community and also to various 
p 


ive scientific forums, that some kind of exotic 
new physics will be required to design and implement 
over unity technologies. That is to say electrical motors, 
electrical generators, or other apparatus, which produce 
an excess of magnetic force or energy above the value 
actually inputted 


However, this has recently been experimentally 
demonstrated not to be the case, as 1 have validated 
myself in simple $20 experiments undertaken at home 
with parts bought from the local hardware store, Ie is 
the purpose of this article to educate readers that with 
care, thought, and a litle work, it can be demonstrated 
that existing textbook physical law, freely allows for the 
extraction of excess electrical energy from magnetic 
systems, 


The Flynn Research Project 


Joc Flynn has been engaged in magnetic flux research 
for over 25 years now. His work is long standing, 
comprehensive, and in later years, well funded. It is 
reported $7m has been spent to date, with over Sm 
alone developing a revolutionary high performance 
magnetic motor. His equipment is validated, and 
apparently already in mass production for select 
customers, Yet few researchers have heard of Joe Flynn. 
‘This surprising situation will hopefully shortly be 
changed, and Joe Hynn awarded the scientific accolades 
he deserves, for being the genius master mind behind 
опе of scientific history’s most outstanding research 
projects Since many lines of research have been 
formulated and explored by Joe Hynn, the following 
article presents only a brief summary of some of his 
best art apparatus, but is nonetheless sufficient to convey 
the basic ideas 


"The first illustration (Fig. 1) is taken from Joe Flynn’ 
US patent 6,246,561, and explains a simple magnetic 
force multiplication experiment, which forms the basis 
dor the Flynn magnetic art. If the windings on either 
side of the central magnet, which are normally connected 
in series are properly pulsed, the field of the permanent 
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magnet in the center will be diverted to the opposite 
side of the core flux path provided. Or in altemative 
language, the side of the core that is pulsed is 
demagnetized, relative to the field of the perma 
magnet used in the apparatus. This is elementary 
textbook physics anyone can understand. 


О XOT 
Ыр, T-T-N | [5 
В 
N Tf N 
feas ШШЕ 


Fig. 1 


1.75 times more force is delivered to the legs of the core 
than is provided by che electrical input to the control coils 


So what is surprising about this apparently simple 
apparatus is that the armature on the side of the flux 
core will contain 1.75 times more units of magnetic 
force, that could be manifested by the electrical input to 
the apparatus alone Since the ability to arbitrarily move 
the force from one point to another is the basis for 
motion or work, however simplistic, we therefore have 
a basis for a system that can be developed for practical 
technological purposes. Expressed in alternative 
language, we also have the capability to engineer a time 
varying magnetic field, without the need for moving 
parts, which will allow development of systems that 
‘output electrical energy. Both capabilities are highly 
desirable, and offer substantial opportunity for technical 
development. 


Following on from this basic experiment, there is a 
second simple and logical improvement in layout 
illustrated in Fig, 2, which should be obvious, but has 
been shown not to be the case. In this instance, the pulse 
is centrally located,and a dual flux field layout employed, 
which both demagnetizes the core relative to one 
magnet, and magnetizes it relative to the other. Since 
the two actions are complementary, the input required 
to manifest the flux switching effect is halved, therefore 
doubling ‘efficieng? 
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Fig 2 


347 times more force is delivered to the legs of che core chan is provided by che electrical input to the control coils 


Ir should be noted that while the efficieney is doubled, 
the absolute output may not be significantly improved 


‘This is because the major weakness of this effect and 


technology is flux saturation of the core, with values 
depending upon the specific properties of the B-H curve 
of the core material employed, limiting the a 
output of both layouts the same. 


"The previous statements are not required to be taken 
оп trust, and simple experiments have been proposed 
by Joe Flynn, such that anyone can validate this effect 
for themselves. Figure 3 is a simple experiment taken 
from the Нупп website (htep:/ /wwwAlynnresearch.net), 
that ca idate the principals put Forth in 
this 


be used to va 


Simple Magnetic Force Multiplication Experiments 


NS нз 
= =] =] 
NS Ns NS 
1mm air 
gap 
421 grams 1721 grams 3845 grams 1091 grams 
One magnet Two magnet Parallel Path Conventional 
Fig 3 


Parallel Path can deliver 347 times more force to the legs of cores than any competing conventional technology 

An even simpler non electrical flux experiment was 
proposed by GM in the Parallel Path Egroup. My 
apparatus is illustrated below in Figure 4. It по more 
than magnets 


ıd steel staple strips bought fron 
hardware store for a total of under $10. The Parallel 
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Path effect can be replicated with identical apparatus, at 
only a slight increase in cost and complexity, with the 
addition of a simple 12V polarity reversible power 
supply, suchas those commonly sold to power computer 
speakers, among other applications 
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Simple Magnetic Force Experiments 


Fig 4 


Relatively small changes in layout produce large 
changes in force 


Conservation of Energy / Field Potential 


One of the aspects of the Flynn technology people find 
most difficult to understand, is how you can have a 
device that delivers 3.47 times more magnetic force than 
is electrically inputted, yet not violate accepted principals. 
of text book physics as stated in the introduction. The 
key point here is conservation of energy. Magnetic fields 
do not gain energy — they are conservative. You can 
onl ever obtain less energy from a magnetic field minus 
losses, than is in fact present. I feel this apparent puzzle 
can not be better explained, than by reference to Joe 
Flyan’ own words: 


“Since the Parallel Path System produced 3.47 times 
mom force than the conventional system, with the same 
electrical input, it appears to violate conservation, this 
is only true when observed from a traditional view point. 
The system contains three flux producing sources (2 
magnets and an electromagnet) which together are 
capable of producing a far greater force than is actually 
produced, All of the flux sources together can produce 
а force of 13.11 units, therefore in the physical sense a 
loss of 1 - (9.01 / 13.11) = 31% is realized." 


So the system is 350 % efficient, in terms of delivered 
magnetic force compared to net electrical input, yet still 
conforms to the accepted physical principals of energy 
conversation, by being or 

the fields present in the system. However surprising this 
result may appear, the analysis presented is in outline 
correct, with the difference between fields present in 
the system, and net electrical input, being the important 
concept presented. 


y 69 % efficient, in terms of 
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Losses in the System and Optimisation 


Flux density (8) 


field intensity (H) 
Figs 


In order to properly optimise flux cores, an appreciation 
of the physics that undedies the transfer of flux within 
a core is required. The normal magnetization curve, ot 
B-H curve, is a mathematical relationship between 
applied field intensity H, and resultant flux density 
manifested in the core B. It varies according to core 
material, and the curve will shift, if there is a starting 
magnetism within the core, such as that provided by the 
field of a permanent magnet. If the start magnetism is 
‘excessive, the соге is saturated, and will not properly 
respond to the applied force H. A simple B-H curves is 
illustrated in Fig 5. 


Hysteresis is а delay between applied magnetic force Н, 
and resultant flux density B, that again varies according 
to material type. It also manifests as а delay between the 
termination of force H, and the manifestation of flux 
density B So, the system will not turn on instantly, and 
will not turn off instantly, in simple terms. This is 
because the magnetic memory of the core, means a flux 
sector remains within it, even when the application of 
‘magnetic force H has been terminated, If we apply a 
reversed force H to the core, the basic B-H curve is 
now expanded as in Fig 6, with the memory effect also 
illustrated. 


Flux density (B) 


E = switching losses. 


Field intensity (H) 


Fig. 6 
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‘Thus as can be seen, to return to the чету first pulse. The area within the resultant in flux transfer within a 
initial switched state, the remnance hysteresis curve gives а rough соге is what reduces the efficiency 
‘magnetism must now be overcome, estimate for the amount of wasted — of flux cores from maximum values 
hence input once in operation, will energy, and along with other of 2, or 4, down to values such as 
be greater than that required for the conventional sources of losses 175 or 347, typically 


Motor Apparatus 


Simple Parallel Path ‘Technology Demonstrator Motor 
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Fig.7 


Designed to demonstrate core principals, not provide over-unity 


Although numerous practical applications abound for this effect, electric The next motor shown in Fig. 8 is 
motor design remains the most outstanding opportunity: To this extent, again taken directly from the Flynn. 
again a few simple images, should be sufficient to explain how the basic patent, and illustrates the next 
flux switching apparatus, can be turned into a highly efficient electrical motor. intermediate step to motor design. 

The fields of the permanent 
"The first motor shown in Fig. 7 is one I have proposed to validate the flux magnets are altematively switched 
switching effect at a most basic level. It illustrates the point made in the from one side of the surrounding 
Flynn patent, that the armature of the core can be moved, and placed — flux cores to the other, alternately 
with a motor flux path, This first motor is not claimed to be highly efficent, interacting with N and S poles on 


but it helps one to understand how the transition from simple flux core to rhe rotor, imparting motion to the 
motor takes place. central rotor shaft 


With proper financial support, and 
the facilities to have metglas cores 
custom moulded, Joe Flynn was able 
to develop his final best art, shown 
in Fig. 9. No detailed performance 
numbers have been released for this 
motor, whose precise performance 
characteristics remain proprietary to 
Joe Flynn at this time. But the 
‘optimisation is so expert, it is stated 


to posses certain exotic properties, 
such as cool ambient operation, even 
during prolonged periods of 
continuous load. This ‘cold running" 


EM is said to be of great interest to the 
Magnetic force is alternately switched from one leg to the ой, imparting American military, as it offers 
motion to the rotor sections excellent stealth. performance. 


characteristics 
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Electrical Apparatus. 


Many readers will no doubt have 
noticed the similarity of the first 
illustration presented im this 
document, to the so called "Tom 
Bearden MEG! This is fair 
comment, and Joe Flynn has always 
highlighted this issue. However, it 
has been commonly stated ре Flynn 
has simply developed mechanical 


apparatus, and the MEG with its 
electrical functionality, is distinct art, 
mow advanced than the mechanical 
Flynn apparatus. However, this is 


shown not to be the case by а careful 


examination of the Flynn patent, in 
which the following is stated in the 
“Power Conversion’ section: 


“The construction (shown in Fig.10A) 
utilizes four control coils and a single 


permanent magnet and the 
construction (shown in 10 B) uses 
mo contm coils and two permanent 
magnets, The flux that would 
normally be supplied by a primary 
‘winding is supplied by the statie Aux 
of the permanent magnet or 
magnets and the control coils 
convert this static flux into a time 


д 


Flux paths 

Magnets Steel Armature 
Fig 9 

Optimal Plax Core Motor Construction 


varying flux in a novel way, Both arrangements use two secondary coils, the 
secondary coils are placed in the region of the continuous flux path that 
would be occupied by an armature or rotor in the linear or rotary 


arrangements, The regions of the flux paths that perform work are the 
same in all cases” 


‘By alternating the polarity of the contol coils during one суде, one working 
region experiences an increasing flux and the opposite region experiences a 
decreasing flux 


ıd during the next cycle the opposite occurs. This results 
in the induction of a voltage in the secondary coils that is decided by the 
magnitude of the change in flux in the working region and the time in 
which this change occurs. The novelty of this discovery is that the primary 
flux inducing the voltae in the secondary coils is supplied by the permanent 
magnet or magnets and is far greater than the flux supplied by the control 
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Fig10 taken directly from the Flynn patent makes the 
point even clearer. As can be seen, the device illustrated 
is in ай functional respects absolutely identical to the so 
called "Tom Bearden МЕС. This identical prior art, 


therefore calls into question the intellectual property 
rights of Magnetic Energy LTD, as the same invention 


саа not be patented mon: than once. Joc Flynn has also 
stated that his intellectual property rights will be robustly 
defended, by legal action if necessary, and he regards 


himself and his 


Present Status of the Flynn Project 


Initially Joe Flynn was remarkably open about his work 
and research, However, since performing a working 
demonstration of various advanced hardware samples 
forthe American Department of Defence, little has been 
heard. 


1 want to clearly emphasize I do not speak for Flynn. 
search, nor am I in any way connected with Flynn 
research, and by 


company as being in 
possession of exclusive 
rights to the so called 
"MEG! unit 


closed in series. 


MEG methodology 
domain. 


the input and output circuits must be 


technique amounts to 


consequence, have no 


inside information 


disclosure of this 
utting the basic 
ly into the public 


whatsoever as to the 
present status of the 
project. 


But we all 


As gards replication 
of electrical output 
orientated flux core devices certain important details 
need to be stared. For example grade 8 ceramic magnets 
should be used, so as to avoid flux saturation of the 
com. A basic error, many early experimenters wasted 
time on, The requirement for strong magnets to obtain 
over-unity results, is as much of а myth, as the 
physics is required. 


idea new 


But perhaps the greatest trade secret of the electrical 
devices, one which several lengthy non disclosure 
agreements are required to be signed before it can be 
disdoscd, is that the input and output circuits must be 
dosed in series. The disclosure of this technique 


amounts to putting the basic MEK 
into the public domain. 


methodology fully 


"The reason for this circuitry requirement is obvious 
enough, with only a litle analysis. If the output circuit 
is closed when the input circuit is activated, then the 
input energy simply leaks into the output circuit, asin 
ап onlinary transformer. So no flux switching effect is 
manifested, and the field of the permanent magnet is 
static in time. Thus you have an ordinary transformer, 
with reduced efficiency, because of the core flux 
saturation effect provided by the permanent magnet. 


‘This is one of the most important point to make about 
the Flynn apparatus If you approach itas if itis a normal 
piece of scientific equipment, then proper optimisation 
is not greatly problematic. For example more turns on 
the output coils, simply means more voltage and less 
current, exactly as standard textbook equations predict. 
Generals; problems only occur, if you imagine the effect 
is based upon exotic scalar type or vacuum enemy 
physics, when in fact it is ordinary flux manipulation 
within a core 


al 


New Energy Technologies, 


sincerely hope, that the 
project has not been 
swallowed whole by the American deep black military 


industrial research complex. 


However, even if this is the case, it does not mean the 
technology is lost, Extensive and generous details have 
been provided by Joe Flynn of his research, both in his 
Patent deposition, website, and other comments, such 
as to enable persons of scientific training and skill, to 
replicare the effects stated 


While replication of the electrical effect remains 
extremely demanding the mechanical apparatus is very 
easy both to understand and replicate There is no reason. 
why scientists and home tinkers together, can not build 
Flynn type flux core motors, and explore over-unity flux 


‘manipulation for themselves. The future has arrived, and 
it is simpler and cheaper than anyone imagined to be 
possible 
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httpi//www.flynnresearch.net 


Photo 1 


3.3" 12" stack height 1/2 bp weight 59 oz 


Editor: Below we publish information and photos, 
represented on Flynn Research Company website 
Bis nrescarchonet, and а description 
Gf the patent дл methods Jor controlling the path of 
magnetic flux 


Flynn Research is dedicated to research focused on 
the novel application of permanent magnet and 
electromagnetic 
technology. Magnetism is 


Photo 2 


Dynamometers, Power Analyzer ete 


We still do not know what a line of flux is and how 
it travels through space. We know flux “appears” to 
originate within a permanent magnetic material, 
forms a loop from one end to the opposite end of 
the magnetic material, appears to occur without a 
time constant, produces a force (attractive and 

repulsive) between other 
permanent magnets and 


Everything known about may 


‘lism is based от 


а field that has potential 
for tremendous growth 
from both a science and 


"effect and relationships? without a clear magnetically permeable 


understanding or provable definition of what is| 
a line of magnetic flux. 


materials and has a 


relationship to current. 


application perspective. The 
searchers of Flynn Research Company believe that 
magnetism is one of the least understood and most 
misinterpreted of the natural forces, with the 
exception of gravity 


Even though much work has occurred in the 
advancement of magnetic materials, little 
advancement has the basic 
understanding of magnetism. The field of 
magnetism is based on both theory and ‘myth’ and 
is generally described as a "phenomenon" 


occurred in 
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flow: Everything known 
about magnetism is based on “effect and 
relationships" without a clear understanding or 
provable definition of what is a line of magnetic 
flux. 


The research is based on the “magnetic force of 
attraction effect” that is related to magnetic flux by 
the number of lines of flux occupying a given area 
ог flux density squared. The simple fact that if the 
number of lines of flux occupying a given area 
“doubles” the force of attraction becomes four 
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Photo 3 Photo 5 


Technology Discussion 


Photo 4 


8° X 8" motor testing Parallel Path Test Apparatus 


times greater. The basic model shows that with specific structures electromagnetism acting with 
permanent magnet materials can divide and multiply force in a manner that cannot be explained with 
conventional physics. 


Rotary devices, linear devices, reciprocating devices and power conversion devices are now a patented 
product of this research. The goal of the Company is to commercialize thei devices for use in an energy 
dependent world. Flynn Research is a research & development company and in cooperation with Magnetic 
Revolutions LLC licenses their technologies for use in the electric motor and power conversion industries. 


The researchers do not construct their own test equipment nor write capture and data evaluation programs 
but use industry / scientific accepted products. Close to $1.5 million has been expended developing, 
protecting and evaluating the technology. Many fine minds have been involved in the development and 
evaluation of the technology. Many presentations have been given both to motor companies and academic 
groups. The prototypes have all been professionally built, which include а 1/2 hp 3.3" dia 1.2" stack 
height, the assembled motor weighs 59 oz and a motor 8" dia with a stack height of 8" currently undergoing 
testing 
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United States Patent No. 6,246,561 
June 12, 2001 


Methods for controlling the path of magnetic flux from a permanent 
magnet and devices incorporating the same 


Inventors: Flynn; Charles J. (Greenwood, MO) 
Assignee: Magnetic Revolutions Limited, 1.1-С (St. Louis, МО) 
Appl. No.: 127056 
Filed: July 31, 1998 


D а 
Не pga ل‎ 


A permanent magnet device includes a permanent magnet having north and south pole faces with a first pole piece 
positioned adjacent one pole face thereof and a second pole piece positioned adjacent the other pole face thereof 
о as to create at least two potential magnetic flux paths A first contml coil is positioned along one flux path and 


a second control coil is positioned along the other flux path, each coil being connected to a control circuit for 


controlling the energization thereof The control coils may be 


еде} in a variety of ways to achieved desirable 
motive and static devices, including linear reciprocating devices, linear motion devices, rotary motion devices and 
power conversion, 


Editorial: The principle of designing of the device (two counter parts of the flux are used) 
resembles ®-machine or Gramm s generator. Read in this issue more details on these devices. 
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Review prepared by correspondent Alla Pashova, Russia 


Flus-machine (or machine, since configuration of 
its field resembles the Russian letter Ф”) was 
designed by Alexander V. Frolov during the first 
half of 19905. -machine description was published 
more than once on the pages of scientific periodicals 
(1994, Institute of New Energy, Newsletter, June 
1994, p.9.; 2002, New Energy Technologies, 2002, 
p.3), and it is well known to many researchers 
concerning themselves with such kinds of engineering. 


Let us consider the arrangement of machine; see 
Fig. 1 (first published in 1994). A report was 
presented at the conference «New ideas in natural 
science», 1996 in Saint Petersburg (ee photo in Fig. 1). 
The primary coil is mounted in the center of 
generator; two secondary ones are diametrically 
‘wound on a ring core. An air gap between ring and 
central magnetic circuits are of particular importance. 
‘Two magnetic fluxes from two coils are balanced, 
and, thereby, there is no reaction in the primary 
circuit. 


(imm) 


Y 
N 


Н 


выл 
Sce also Fig 7, p.29 - the analogy isevident 


"The device bears some similarity to the Gramm’s 
generator (Zenob Theophyl Gramm, 1826-1901, 
Belgium-France, took out a patent for an electric ring- 
rotor generator in 1869). In Gramm’s generator (Fig. 2) 
the ring rotor with a toroidal winding rotates. The 
toroidal winding touches two diametrically located 
conducting brushes. It turns out that inthe ring of the 
rotor all winds of one rotor half create a field which is 
directed towards a field created by the other rotor half 


Fig.2 


An example of analogous device is represented in Fig. 3 
(information is from the website: 

hutp://www skif biz/energy/arhiv1-6.shtml), and also in 
Fig. 4 (we have written about this invention in New 
Energy Technologies Issue #5 (8), 2002, article by VIL Boryak, 


Email: spin@i.com.ua) 
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One more example from the USA: in February, 2003 
Donald Hofmann (USA) filed an application for 
patenting "Generators and transformers with toroidally 
‘wound stator winding». Below we publish the description 
of the patent. 


In August 1999, according to Stephen Hartman 
(Hartman Multimedia Service, Email: hart@harti.com, 
info@ccard.net), a German research team designed a 
toroidal generator. As stated by the researchers, it 
obtained more than 1.200 W by load while efficiency 
exceeded 100%! 


This subject has become very popular among different 
researchers. Fig. 5 illustrates a design with a magnet 
rotating in the center (designer - Olaf Berens, Email 
laf berens@prognost.com). 


9, 


Figs 
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Fig.6 


Inventors: Steven L. Sullivan, USA; David L. Goulet, 
‘USA; Donald Hofmann USA. 


Electrical generators are provided with toroidally wound 
stator windings electrically connected in series; high 
permeability stator core, preferably an amorphous 
magnetic alloy material, glassy metal or HYPERCO™ 
50 laminations; anda rotor. The toroidally wound stator 
coils and the stator core trap essentially all of the flux 
fields generated by the stator coils within the stator core. 
Since there is essentially no magnetic field leaving the 
stator, there is essentially no flux field interaction with 
the field generated by the rotor. The reduction of flux 
field interaction also reduces counter torque. 
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According to another embodiment of the invention, 
open positions of a rotor may be filled with magnetic 
material, preferably iron. Filling open portions of the 
rotor may assist in reducing undesirable flux leakage 
from the rotor. By trapping substantially all of the flux 
‘within the rotor, interaction between rotor and stator 
flux is reduced. In this manner, counter torque is 
reduced thereby increasing the overall efficiency of the 
device. 


А prototype of this embodiment was constructed using 
astandard 10 kWit gas-powered generator. The stator 
was removed from the generator and its housing. The 
stator windings were removed from the stator and 
rewound by hand using a No. 10 size copper wire with 
180 winds wrapped in a toroidal fashion around 


“The stator was then reinstalled in the modified housing 
and re-attached to the gas-powered generator. A 
standard 12 volt car battery was attached to the input 
of the rotor. A 12.92 volt input with 0.8 Amps was 
measured as the input to the rotor. The output was 
measured as 6.5 volts with a 40 Amp output. A series 
of input and output measurements were taken for 
various inputs. 


ator: Tous input power 1030, and output power 
260 Wi. 2 mz 


So, the old well-known ideas have found new ways of 
embodiment, though their essence remains unchanged. 
Let us note that Faraday Labs Ltd has been working on. 
creating a prototype of -machine with a toroid of 
200 mm in diameter. 


approximately 180 degrees ofthe stator. 


Please, read more about this in the next issue! 


Ф 


Editorial: We publish the specification of several interesting patents, which were taken out by Russian 
inventors for recent years. 


Russian patents on alternative energetics 


№93001754, 1996.06.27, Converter of gravitational forces into energy, V-V. Mironov and others 
92008720, 1995.02.10, Slavic method to produce energy by conversion of gravitational forces, V. V. Mironov 

193006696, 1995.01.30, Supporting converter of gravitational forces into energy, У.У. Mironov 

001121071, 2003.04.10, Method to create energy in liquid, beat enerator and heavandkpower device, A Yu. 
Baurov and others 
132109, 1999.06.20, Generator of mechanical energy, A.Yu. Baurov and others 
2001125794, 2003.05.10, Generator of statie electricity, $1. Danilov 
№2001120796, 2003.04.10, Electric power device, D.M. Beliy 
N'98116077, 2000.05.10, Heat engine (monotherm, “perpetual mobile of econdaype"), VJ. Likhachov and others 
93048971, 1996.04.20, Float engine, LP. Tehinarev 
1N194023174, 1996.03.27, Gravitationalhydrostaic engine, LP. Tehinarev 

198112650, 2000.03.20, Water engine, V.A. Gylehuk 
Ne2001115953, 2003.03.20, Potential engine by Prokopenko, V.F. Prokopenko 

001115954, 2003.03.20, Potential amplifier by Prokopenko, V.F. Prokopenko 
001124364, 2003.04.20, Drum of gravitation (gravity), LA. Strelnikov 
35107181, 1997.02.20, Method to convert energy of physical vacuum into energy of physical space, OK. 
Polev and ` others 
2008695, 1995.04.20, Method to get overunity efficiency, Yu.V. Karasev and others 
93006851, 1995.0430, Principle, method and device for circulation of mass by force of gravitation and 
inertia, GS. Kirichenko 
193039885, 1996.05.20, Hydro gravitationsl electric power sation, 1-5. Konkov 
1Ni93036371, 1995.11.27, Method to convert energy created in result of interaction of earth's gravity force and 
air bearing capacity into electric energy, УЛ. Kovalenko 
1Ni93025690, 1996.07.27, Method and device to convert heat energy into mechanical one, АЛ. Lendyaev 
001122885, 2003.04.20, Rotary method to convert magnetic energy into mechanical one, LN. Mezentsey 

001106783, 2003.02.10, Gravitational source of energy, A.D. Yurik and others 
001115968, 2003.03.20, Method to convert energy, V.S. Gorclyuh 
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According to another embodiment of the invention, 
open positions of a rotor may be filled with magnetic 
material, preferably imn. Filing open portions of the 
motor may assist in reducing undesirable flux leakage 
from the rotor By trapping substantially all of the flux 
within the mtor, interaction between rotor and stator 
flux is reduced, In this manner, counter torque is 
reduced thereby inemasing the overall efficiency of the 
device. 


А prototype of this embodiment was constructed using 
а standard 10 kWet gas-powered generator. The stator 
was removed from the generator and its housing The 
stator windings were removed from the stator and 
rewound by hand using a No. 10 size copper wire with 
180 winds wrapped im а toroidal fashion around 
approximately 180 degrees of the stator. 


“The stator was then reinstalled in the modified housing 
and re-attached to the gas-powered generator. A 
standard 12 volt ear battery was attached to the input 
of the rotor, А 1292 vole input with 0.8 Amps was 
measured as the input to the rotor. The output was 
measured as 6.5 volts with а 40 Amp output, A series 
of input and output measurements were taken for 
various inputs. 


ator: Tous input power is 10 Wi and шри powers 
260 Wr. ы а 


So, the old well-known ideas have found new ways of 
embodiment, though their essence remains unchanged. 
Let us note that Faraday Labs Ltd has been working on 
creating a prototype of @-machine with a toroid of 
200 mm in diameter. 


Please, read more about this in the next issue! 


Ф 


Editorial: We publish the specification of several interesting patents, which were taken out by Russian 


inventors for recent years. 


Russian patents on 


alternative energetics 


Ni93001754, 1996.06.27, Converter of gravitational forces into energy, УЛ! Mironov and others 
92008720, 1995.02.10, Slavic method to produce energy by conversion of gravitational forces, VV. Mironov 
1193006696, 1995.04.30, Supporting converter of gravitational forces into energy, VV. Mironov 

N2001121071, 2003.04.10, Method to create energy in liquid, heat-genentor and heat-and-power device, A Ya. Baurov 


and others 
290132109, 1999.06.20, Generator of mechanical er 


gy; АЖ. Baurov and others 


N22001125794, 2003.05.10, Generator of static electricity, S.I. Danilov 


№241120796, 2003.04.10, Electric power device, D: 
X9811607, 2000.05.10, Heat engine (monotherm, 

1993048971, 1996.04.20, Float engine, LP. Tehinarev 
199402817: 

98112650, 2000.03.20, Water engir 


M. Beliy 
‘perpetual mobile of sccond-type"), УЛ. Likhachov and others 


19960327, Graviationalhydrosttic engine, LP. Tehinarev 
VA. Gylchuk 


№201115953, 2003.03.20, Potential engine by Prokopenko, VE Prokopenko 
222001115954, 2003.03.20, Potential amplifier by Prokopenko, VE. Prokopenko 

N2001 124364, 2003.04.20, Drum of gravitation (gravity), LA. Strelnikov 

2895107181, 1997.02.20, Method to convert energy of physical vacuum into energy of physical space, O.K. Poler and 


others 


292008695, 1995.04.20, Method to get overuaity efficiency, Yu.V. Karasev and others 
№93006851, 1995,04.30, Principle, method and device For circulation of mass by force of gravitation and inertia, С 


Kirihenko 
2893039885, 1996.05.20, Hydeo- gravitational electric 
28293036371, 1995.11.27, Method to convert enc 
bearing capacity into electric energy, VI. Kovalenko 
№9305, 1996.07. 


power station, LS Konkov 


у created in resule of interaction of earth’ gravity force and at 


, Method and device to convert heat energy into mechanical one, АЛ. Lendyacv 


N2001 122885, 2003.04.20, Roary method to convert magnetic energy into mechanical one, LN. Mezentsev 
№201106783, 2003.02.10, Gravitational source of energy, A.D. Yurik and others 
2001115968, 20030320, Method to convert energy, VS Gorelyuh 
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№2002131190, 2008.04.20, Method to convert heat energy into useful work, CER. Umarov and others 
Ne2001 12267, 20050527, Device to get enemy by conversion of energy from one state to another, TA. Taushina 
and others 
131636, 1999.06.10, Pucl-less engine, VE. Alekscenko 
037775, 1996.10.10, Magnetic engine, VE. Alekscenko 
№94003087, 1995.12.27, Gravitational engine, A.A. Voznyukov 

693058095, 1996.06.27, Perpetual mobile, YuS. Purshutin 
№93056706, 1996.07.27, Perperual mobile, A.V. Remezovich. 
Ne93089002, 1996.01.20, Gas-dvaamic perpetual mobile, A.1. Lendyaev 
Na9401 1000, 1995.11.27, Perpetual mobile by Makagyan, VS. Makagyan 
№97114829, 1999.06.27, Perpetual mobile by Makagyan, VS. Makagyan 
№95114065, 1997.08.10, Electric perpetual mobile by Abrabitox, VE. Abrakitov 
№9512, 1998.02.20, Perpetual mobile, VV Shatov 
Na99111572, 1999.09.27, Perpetual mobile, NM, Rotar 

98116343, 2000.05.10, Engine-clectic saw (perpetual mobile), VV. Smirnov 

2001.11.20, Pespetual mobile, VD. Rykov 

2000120592, 2002.07.20, Perpetual mobile, KI. Harazar 

001117783, 2003.03.20, Magnetic perpetual mobile, SN. Verevkin 
62001123502; 2003.04.20, Magnetic engine, A.E. Ryumin 
125032711, 1995.02.20, Ferromagnetic engine, V.P Levkin 
№94019782, 1996.01.10, Device for demonstration of conversion of permanent magnet energy, M.F. Ostrilov and 
others 
Na95103846, 1996.11 
№95112010, 1997.062; 
Ne2143170, 1999.12.20, Method to consert energy of mechanical loading into energy of repeated transference, 
VI. Rahovsky and others 


7, Magnetic generator, МЕ. Ostrikov and others 
T, Method to convert permanent magnet energy into rotary motion, A.V. Starostin and others 


Na2000119415, 2002.06.20, Method to convert energy of fields of permanent magnets into mechanical work, 
Уаз Pilipkov 

2001109811, 2003.02.27, Method to capture and convert encigy of physical vacuum into electric energy, 
SN. Kovalev 
899121374, 2001.11.10, Perpetual mobile, E.M. Volodin 
№94026259, 1996.05.20, Device to convert magnetic Field спору into kinetic energy, P. Imeish 


С. 


k PATENT OFFICE ® 
o 


e| 


Really "free energy"? 
What about a latent battery?) 
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Device for conversion of magnetic field 
energy into kinetic energy 


No. 94026259, 1996.05.20 


Author: Pavel Imrish 


EE 


The invention refers to a device for 
conversion of magnetic field energy 
into kinetic energy: The device has 
a rotating wheel with at least tuo 
radially opposing non-m 


holders used as guide ways for at 
least two permanent magnets, 
respectively. The permanent 
magnets are mounted in the holders 
so that there is a possibility to 
remove them, From the both sides 
of the wheel plates made of 
magnetic material are mounted 
axially; the plates surround the 
wheel partially. Depending on 
direction of the both poles namely 
on location of the similar and 
opposite poles towards each other, 
compression element is situated on 
the holders, or between the wheel 
and the outer end of the permanent 
magnet located at the farthest radial 
distance from the axle of the wheel, 
ог between two permanent 


Fig 1 


Editor: We have found an example of a similar 
device whose description is presented in the book 
by R.Ford The Perpetual Motion mystery [1]. 


Inthis case, there is an analogous process, during 
which half of the cycle is screened and the rotor 
is supposed to rotate permanently (see Fig. 2). 


1. КА. Ford, The Perpetual Motion mystery. Lost 
Technology Series, p23. 


ڪڪ 


magnets (The device operation 


principle is obvious from Fig 1). 


Fig.2 
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Review on Grigory R. Uspenskiy's works, Russa 


rep /space21.boom.ru/gravtyhtm 


The level of development of modern astronautics is 
primarily determined by the energy capabilites of space 
carers So, nowadays, the single-mission cartier rockets 
equipped with chemical engines allow space exploration 
within the solar system. These carriers have delimited 
rth space in the form of a geostationary orbit, 
where the practical purpose space complexes operate. 


the nca 


Newer and higher levels of quality will be reached by 
cosmonautics upon its mastering gravity power 
engineering Flights towards the nearest stas will become 
possible and by the end of the next century this will be 
followed by travels throughout Galaxy. 


Gravity engines are structurally simple (two bodies of 
different density are rigidly connected). To form 
some practicably significant value of thrust itis required 

solutely new technology regarding creation and 
retaining of matter of high density which can be 
compared to that of atomic nuclei, For instance, at an 
engine mass of about 2 t, it is possible to attain 10 N 
thrust using bunches of aluminum and lead nuclei. The 


а distance 


nuclei are approached to each othe 
comparable with sizes of these bunches 


Use of matter which is denser than nuclei bunch, 
increase of mass of the gravitating bodies and reduction 
of the distance between the bodies causes increase of 
thrust. So, for a level of density of gravity holes (Le. for 
extremely dense state of matter in which it is not 
attracted by other bodies) limit value of acceleration of 
the gravity engine reaches the order of 10!" me”. 
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In engineering we usually use units of distance as meters, 
centimeters, millimeters, and microns. Let us consider 
one of them — millimeter. With such a size of the 
gravitating bodies and distance between them, it is 
possible to obtain substantial thrust forces of the gravity 
engine and, accordingly, accelerations of its motion. 


So, using an engine of 20 ton mass we will get the 
thrust of 2x10" N, with mass of 200 ton we will get 
the thrust of 2x10°N, and so on. Thus, by increasing 
the engine mass by one order of magnitude, we 
obtain increase of thrust by two orders, while sizes 
of the bodies remain unchanged. But acceleration, 
in this occasion, remains constant and equal to 
approximately 1 m/s 


Decrease in size of gravitating bodies of the engine leads 
to the corresponding increase of thrust by an order. 
Decrease of size is realized by increase of density of 
the imes up to 0.3 mm atthe same masses 
“The acceleration they produce is increased by an onder 
as well, ie up to 10 m/s 

gravitating bodies and the distance between them down 
то 0.1 mm results in further increase of engine thrust 
Ьу one more onler and also increase of acceleration up 
to 100 m/#. If size of the bodies is 1 micron then 


c bodies by 


Decrease of siæs of the 


acceleration increases up to 10 m/s. 


It is apparent that even with up-to-date technological 
possibilities of miniaturization the gravity engine with 
masses of dozens and hundreds of tons is capable to 
create great thrust forces and form accelerations 
considemble enough to fly across the Galaxy. Therefore, 
the problem of creating a gravity engine is, mainly, the 
problem of producing and retaining the high-density 
matter. It will be possible after studying the mechanism. 


of interaction between matter & gravitational substance 
followed by developing techniques for synthesizing of 
high-density large-mass, and small-size substance from 
this matter, 


Iris possible to control the value of thrust of the gravity 
engine changing the distance between gravitating bodies. 
‘Thrust direction can be changed by turning the rigid 
connection of the gravitating bodies. The engine can 
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be activated by bringing the gravitating masses together, 
and switching-off by moving them apart. 


In a 24-hour period, such a ship can reach a speed of 
10° m/s and cover a distance of about 10" m. In a 
month, with a top speed of Эх 10 m/s the ship will 
cover the distance of 10? пу in a year, with a speed of 
4x 10 m/s the ship will cover a distance of 107 m; in 
10 years -4x 10° m/sand 10" m, respectively: Apparent, 
the ship with suficient overload can be used for flights 
within the solar system and for manned flights towards 
the nearest stars 


When transporting unbreakable and non-urgent cargoes, 
the acceleration can be increased up to a few dozens of 
tunities The flight duration might be also increased by 
several tens of years This extends the area of utilizing 
the gravity ships with over-loads of several unities 
Besides these ships can be used for transporting 
operations within near vicinities of the Galaxy 


“The high-speed flight will demand protection against 
approach flow of matter. So, per second (with a ship 
speed of 10" m/s) 10°"kg of matter will approach the 
ship. At that density of interstellar material is 10° kg/m 
and midship area is 10° m. 


The great speed of approaching matter will create a 
substantial resisting force. At a speed of 10 m/s, this 
force will come to the order of 10° N, whereas with a 
speed of 10" m/s it will come to 10" N. This is a great 
value, but as compared to thrust of such a ship which is 
to equal to 107 N, the former value is a small опе That 
is why it is possible to overcome such resisting force. 


Intercommunication with these ships might be, most 
likely realizable by means of distortion of gravitational 
field. It is possible that the gravitational field distortion 
will be formed, on the contrary, by generating the matter 
from the gravitational field, and, most probably, by a 
method as yet unknown, 


7, 


Monograph "General Etherodynamics. Modeling of matter structures and fields on the basis of 
conception of gas-like aether" by Vladimir A. Atsukovsky. 2° edition, М. Enengoatomizdat, 2003; 
Brochure “12 experiments on etherodynamics" Zhukovsky, Publisher “Petit”, 2003. 


On questions about purchasing, please, refer to Ema 


* 


auk@dartru 


Floyd Sweet Bench Test DVD 


In onler to demonstrate the reality of tapping free energy from the vacuum, we have now made available а very 
reasonably priced DVD of the bench tests of rhe late Floyd Sweers Vacuum Triode Amplifier, with 


commentary by Tom Bearden. 


During these two tests the unit, which weighed about 6 Ibs, can be seen to be putting out well over a million 


times more power than was put into it. 


‘This DVD males an excellent educational or instructional tool, and is priced at 


shipment. Running time is about 20 minutes. 


ID 9 including US domestic 


Note: the full length Sweet DVD, which includes Sweet’ proprietary conditioning process for the magnets, is 


also still available. 


Order from http:/ /www.cheniere.org/sales/order. by. credit card.htm: 
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Editorial: We publish a summary ofthe article. The 
original text you can receive from the authors. 


A drive-free system made on the basis of a planar 
‘mechanism is described. The experimental results 
оп average velocities of the drive-free propulsive 
system are presented in a scaled view. 


During usual motion, a system is repealed from the 
surface in the ease of its motion on a plane or from the 
medium when it moves in a resistance medium. This 
kind of motion is achieved by using а drive mechanism. 
In contest to the usual motion, the drive-free propulsive 
system moves due to interaction of а body of a system 
with another body of the same system. Sometimes such 
machines are called iner tioids [1] or vibration propulsive 
devices [2]. To produce such kind of motion it is 
sufficient to provide anisotropy of rhe resistance force 
15-5] or asymmetry of the internal force [6]. One of the 
simplest ways to do it is to use a simple two-link planar 
mechanism. A device for such a motion is shown in Fig 1. 


Experimental device 


“This device with a total mass of Mm consists of a 
platform P on which an clectrie motor E mating a drive 
rod R of length r is mounted. This is only one part of 
the planar mechanism, Another link is the connecting 
rod C of length c which connects the unbalanced load 
Land the drive rod R by means of two bell bearings B. 
The unbalanced load L of mass m on the rod I slides in 
guide б. The basic distinction of this mechanism is in 
that this variant of drive-free machine allows us to 
analyze the experimental data on average velocities of 
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On Velocity of Drive-Free Motions, 


Stashenko, Russia 


-on-Don State University; 
stov-on-Don, Russia 


motion. Actually the only forces, which act on the 
platform and are collinear to the moving direction, are 
the force F caused by vibrations of the load L and the 
frictional force F The platform starts to move when 
the force acting øn the platform becomes greater than 
the frictional forc, 


Let us discuss possibilities of the real propulsive system 
shown in Fig, 1. Measurements were made at 0,01 m. 
and at three mass ratios m/M. The values of frictional 


coefficients were measured for each parameter of the 
system and vary from k=0.25 10 

moving when theoretically the drift does not take place. 
When motion becomes reversible, the velocity of drive- 


А. The system starts 


free drift does not decrease 


“Thus drive-free motion is possible even if the frictional 
coefficients are very small. When increasing the 
frequency of vibrations velocity does not decrease. We 
сап not discuss the existence of some third force acting 
on the platform (we can suggest the existence of 
frictional force Fy and the intemal force F caused by 
vibrations). Let somebody else tale the liberty of making 
such a conclusion! 
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‘The torque of a self-action exerting on the mobile 
part of tbe reactionless engine is measured. It is 
shown that there exists a value of the height of the 
‘mobile electrode at which the torque of self-action 
maximal 


There isan opinion that a body can not act on itself 1). 
The existence of the so-called force of self-action is 
believed to contradict to the law of conservation of 
‘momentum. Thisis nothing but prejudice. Though the 
experimental confirmations of existence of self action. 
[2-4], conventional science is ready to refuse modern 
electrodynamics and make up a new theory of 
electromagnetism 1, 5]in order to save Newton's third 
lav in use. It is comprehensible. First of all, these are 
the theoretical [5] and experimental [3] errors. The 
equivalence [5] of the Biot Savart force is mathematically 
coarse since in this case the highest terms of expansion. 
of force of self-action are cast out. This equivalence 
violates law of action and reaction and Ampere force 
law for which the principle of equality and collinearity 
of action and reaction forces is valid. Non-linearity of 
dependence of the torque of sell action on the current 
intensity [3] makes us doubt in the validity of these 
results. Moreover, typical values of force [2, 4Jand torque 
D, 6]are too small even И direct current inthe circuit is 
significant. It is required to pass through the direct 
current of hundred amperes to produce the considerable 
displacement or turn ofa body. Asa result, small values 
of the effect caused ambiguity in the explanation of the 
phenomenon [1], 


Infact, searching the reactionless propulsive devices we 
usually forget about the magnetic self action which arises 
when a body consisting of a magnet and incomplete 
electric circuit can move violating law of action and 
reaction [7]. This violation is proved theoretically [8] 
but peculiarities of this motion are not well discussed. 
The principle of such a motion is shown in Fig. 1. This 
isthe magnetic interaction between two current elements 
опе of which is a part of a closed circular loop Land 
another is perpendicular tothe first one. Since the force 
dF, acting on any current element of the loop Lis 
perpendicular to the density of current j, then the 
Z-component of the torque dN,, =[r,xaF,,] is equal 
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tozero while torque which exerted on the second current. 
clement by the magnetic field ofthe loop, does not. 


j Y 
gt 


= 
x 


Violation of law of action and reaction. 
“The foree dF, with which the magnetic field В of another 
current clement acts on the current of density j „is not 
equal nor opposite to the force dE with which the magnetic 
field Bof the firs current clement acts on 
the current of density 


An experimental device is shown in Fig. 2. A 
commercially available ring shaped carbon-steel magnet. 
M (inner radius - 20 mm; outer radius - 55 mm, 
height - 25 mm) of 22x10" A/m magnetization is 
located on the cover of a cylindrical electrode E 
suspended by thread T. The electrode Eis furnished 
with a central electrode Cof the same height Aand 
5 mm diameter. The radius of the electrode Eis 130 mm. 

"The open end of electrode Eand the central electrode 
Care submersed ina conducting liquid Z, and Z placed 
їп two volumes of a vessel Vso that the depth of 
submergence of these parts is about 5 mm. In this 
experiment the conducting fluid is 10% solution of 
copper sulfate (CuSO 5H. O). The vessel Veonsists of 
two thin coaxial plastic cylinders of 2 mm thickness. 

The radii of the plastic cylinders having the common. 
bottom are equal to 10.5 cm and 18 cm. The height of 
the vessel is 12.5 cm. A disk anda ring shaped electrodes 
5 and $ of 1.5 mm thickness are placed on the bottom 
of the vessel to supply the direct electric current of 
intensity. All conducting parts of the device are made 
of copper. The thickness of the electrode Eis 1.5 mm. 
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When the direct current of density flows through 
the electric circuit, the magnet and the electrode Erotate 
in the direction of the magnetic force dF which is 
proportional to the vector product [jcB] as shown in 
Fig. 2. This is a force of selLaction by means of which 
the mobile part ofthis device consisting of the magnet 
‘Mand the electrode Facts on itself. However there is 
по force of reaction which could cause such a rotation. 
This is really true since a ring-shaped magnet is 
equivalent to two cylindrical surfaces with the surface 
current of density j, The force of selfaction Ф acting 
on the cover of the electrode is compensated by ће 
force of selfaction QF. acting on the cylindrical part 
of the electrode Е Magnetic induction field В. “does 
its part” as shown in Fig. 2. Therefore, it would be 
appropriate to find out how the height of the electrode 
Einfluences the value of the torque N. Such an influence 
is demonstrated in Fig. 3. 


h 
51 S 5 
БИ. NES 
Experimental device 
(+) and (x)~ directions of magnetic forces acting on various 
parts ofthe mobile electrode E 


Fig.3 
Dependence ofthe torque Non the height of the electrode 
hat various values of the direct current Fin the circuit 
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Thus there exists the value of the height frat which 
torque ofself-action is maximal. This is the first result 
of the present work. AtJ2 1A and = 2cm the electrode 
Eturns at angle of 2.2 radian (126°) with respect to the 
equilibrium position. Such a turn corresponds to 
3.410 gxem:/sirad, i.e to the constant of torsion of 
the thread. The second result is that the maximum value 
of the torque of self-action Nat the current J=1 A is 
even larger than the value of the torque produced by 
the traditional unipolar device[3]at the current 50 A. 


Infact, this work represents ап attempt to draw attention 
toa more effective and simple practical application of 
the selfaction. It remains only to transfer electric current 
inan unclosed electrical conductor and such a possibility 
really exists. 
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Uranium Photoaccumulator 


Anton N. Yegoros, Russia 


ScPotersborg Institute of Nuclear Physics Russian Academy of Sciences, Gatchina, 188350, Leningrad region, Rusia 
Бару /vwvepopispbu, Email: bi@isppd papi.awru 


Photoaccumulators are galvanic elements 
consisting of two communicating vessels 
fone of which is exposed to light and 
another is kept in darkness. Tonie 

lg composition of electrolyte, which fils these 


(d nm 
pisci ls а ec he poi 
dieci idee ced Pond 
positae ннен 
ктм кеу ан wrt mod 
ve сыный hich wil эйе тә wee e 
тне би ийлеп of шим erie 
De jode om deir ы ck 
ТЕ wile суша wo de Wait the 
НН 


"The idea of photosccumulator is not a new onc. 
It vas established in the end of 19^ century that 
it is feasible to create a phoroaceumulator 
containing clectlyte made of the following 
mixture Fe? + Hg* = Fe + Hg* 


“This phoroaccumulator was aot adopted in 
practice because of high toxicity of the electrolyte 
and very low EMP (approximately 0.018) 
Development of technology is accompanied by 
a widening range of materials and matters which can be used 
in lage scale production and power industry: Among such 
materials are, in particular, titanium, depleted uranium and 
rare-earth elements. Nuclear power industry uses 0235 
isotope only. Naturally occurring compound contains only 
(0.72% of U235. Hundreds of thousands of U238 from which 
235 has been extracted ак kept as useless stock 


In the end of sixties in one of radiochemical laboratories 
of LINP (Leningrad Instinute of Nuclear Physics) PN. Moskahov 
repeated the same experiment over a long period of time. In. 
the morning he placed a ight closed rerort filled with uranyl 
chloride saluted in compound of water, spirit and hydrochloric 
acid on the window-sill. The solution in the retort changed 
its color from yellow to emerald-green, Before leaving the 
ошогу Moskalyov removed the retos with green solution 
from the windowsill to a closed chest. In the morning 
Moskalyov retrieved the retort with the solution (which was 
aleady yellow) from the chest and placed it on the sil. The 
solution became pecen again and the whole process repeated 
day 
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Chemical processes in uranium electrolyte are rather 
complicated: first, under the light influence the шалу ion 
‘ides ethyl alcohol, whichis thea transformed to aldehyde: 
UO, "+ CH OH = U* OH), + CHO. 


1а the dark ions of uraay-4 interact with aldehyde and ate 
transformed to UO, uranyl ion and spirit again. Thus, thi 

lie process can take place aver a significant period 
of time being supported by the energy provided by light 
quanta of visible light which are transformed into the hea 


“The ea of utilizing this proces in oder obtain elect 
nergy merged inthe ene, The mechanism of uranium 
photoaccumulatoris very simple Fig 1 reo glas vessel one 
nale of rampare lass and another of ann- 
apart ps, are connected with a black 
acd proot кык be. The communicating 
essc are filled with aqueous electrolyte 
of эрй, 8-10 g/l UO C 
"The dece i previously 
activated by mille cycles of exposing ito 
Tight and hen placing it in dances in onder 
10 obtain a significant volume of aldehydic 
fraction, The major diffculty of designing 
atium photoaceumaltor is connected with 
the choice of he material for дастос In 
galvanic clements carbonized platinum 
Electrodes ane usually used. For practical ше 
tind anim gives the bes fi Tiamin 
fil covered with superine ler of planum 
is анкау widely used in electrochemical industry and i 
procunbe 


Ta the transparent vessel the titanium petal-shaped electrodes 
ae parallel che light flow, so ће light quanta move freely 
through the solution, 


1а working condition each photoaccumulator produces 
10 mA of current at 0.3 volt voltage, so they ate to be 
connected in lage batteries, both in series and in parallel, 


Tt is also necessary to consider the aspect of safety. Until 
nov; the depleted uranium has been used for one purpose 
only, namely, for manufacturing of cores for armor piescing 
shells When used in this manner, the uranium is pulverized, 
"which leads to environmental damage. The battery of 
phoroaccumlators is placed in hermetic metal chest; the front 
panel of the latter must be made of solid safety glass, Such a 
system will protect the photoaccumulator battery from 
malicious intent and the security staff from weak wanium 
radioactive 
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International Prize on Power Engineering 
“GLOBAL ENERGY” 


International Prize 
“Global Energy 
first presented in 
St. Petersburg on June 
15, 2003. The bonus 
fond of $900,000 was 


shared between three 


scientists “whose work 
has been and is still 
important both to the 
last century and future 


research 
Alferov, Chairman of 
the Global Energy Prize 
Award International 


| said Zhores 


Committee. 
Zhores 1. Alferov 

Nick Holonyak, Professor at the University of Ilinois 

(USA), was awarded for "fundamer 

the development of power silicon electronics and 

invention of the first semi-conducting light-emitting 


contributions to 


diodes in а visible part of the spectrum”. Thyristor 
invented by Holonyak allows the transformation of 
diet current into alternating and vice versa, to dieet 
this process, to store and accumulate energy. This device 
is used for every electric locomotive, for frequency 


transformation, Such devices help to save significant 
amounts of energy, thus, about 30 percent of all energy 
produced in the world is processed through thyristors, 


Ey 


Nick 
conducting light-emitting 
diodes in a visible part of the 

has ded to 


Holonyak’s other 


spectrum, 
development of a new field 
of the modern power 
engineering Supposedly, 
efficient and safe light. 
emitting diodes will replace 
daylight lamps in the next 


“Although Nick Holonyak’ 
invention dates back to the 
end of the 50ies of the last 
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said the Chairman of 


Expert 
Academician Vladimir 


Commission, 


Богок “This is one of 
the key inventions leading 
tothe search of new ways 
of sustainable energy 
saving”. 


Gennady Mesya 
Academician of Russian 


Academy of Sciences, 
and Jan Douglas Smith, 
Senior Scientist at The 
Titan Pulse Science 


Division, were awarded Ploma of Global Energy 


Prize laureate 
for giving birth to a new 

direction in the field of power engineering, ie. power 
pulse energy. Due to their rse 

high-level currents at megavatt levels of voltage has 
become possible; a number of powerful current 


ich, commutation of 


choppers have been created, futhermore, there have been 
developed transformer constructions which allow 
avoiding energy loss in power transmission lines, These 
research and innovations resulted in the creation of à 
number of unique pulse power machines and devices 
widely used in Russia 

(USA), "Sinus", 
other 


ind abroad (“Aurora”, "Helia" 


Gamma”, "Maus", “Pik” (Russia) and. 


Глобальная 
Global 
эе ооу 
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Review prepared by correspondent Alla Pashova, Russia 


For conventional science, the term “teleportation” is 
not worthy of serious consideration unless ascertained 
by compulsory “quantum” teleportation. Thus, 
teleportation is unconditionally referred to microworld 
phenomena and, in fet, comes to distant information 
transfer, Spatial transference of a macroobjectof definite 
mass has been excluded. 


Teleportation of states 


What does quantum teleportation mean? During active 
development of quantum theory, in 1935, the so-called 
EPR-paradox (Finstein-Podolskiy-Rozen paradox) was 
formulated in the well-known work “Can quantum- 
mechanical description of reality be full?" written by 
Albert Einstein, Boris Podolskiy, and Natan Rozen. 


‘The gist of the paradox is as follows. There are two 
particles interacting for some time, thereby forming a 
common system. From the position of quantum 
mechanics this coupled system can be described with a 
certain wave function, When interaction is over and 
particles seatter within arbitrarily lange distances, they 
still will be described by the same function as before. At 
that, state of cach separate particle cannot be known in 
principle that is apparent from uncertainty relation. Only 
when one of the particles enters a receiver, which records 
its parameters, the relevant characteristics of the other 
опе emerge (exactly emerge, but not become known). 
‘Thus instant unlimitedly distant “transmission” of 
quantum state of the particle is possible, Therewith, 
teleportation of the particle itself and transference of 
mass do not take place. 


Einstein and his colleagues believed that existence of 
such particles predicted by quantum mechanies prove 
theory incompleteness. Thereof the scientists inferred 
the necessity of other parameters (besides wave 
function) to describe quantum states, Otherwise, fom 
the local viewpoint, correlations between elements of 
such a system could not be understood, It was far much 
later, when Bell showed that some of measurements 
could define these correlations and exclude any local 
hidden parameters. It was not until early 1980-s that 
famous experiments were performed finally eliminating 
а possibility of local hidden parameter. 
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In 1980, Alan Aspect experimentally proved that EPR- 
pandox in quantum world takes place indeed. Special 
measurements of state of EPR- 

EPR-pair not only has a common origin, but in addition, 
that one of the photons somehow “get to know" the 


icles indicated that 


жау the second one was changed, In further experiments, 
existence of EPR paradox was affirmed, even if panicles 
of EPR-pair were removed from each other over a 
distance of 10 kilometers or so. 


In 1993, Charles Н. Bennett and his colleagues worked 
out a method to transfer the quantum state of some 
object of the microworld to another quantum object by 
means of EPR pair and called this method “quantum 
teleportation”. In 1997 a group of expcrimentalists 
under the direction of Anton Zeilinger for the first time 
implemented quantum teleportation of the photon state 
in the University of Innsbruck. 


In such a way, researchers keep on improving the process 
of quantum teleportation. In 2001 Danish scientists 
managed to link gas particles spaced at a substantial 
interval from each other, by transmitting information 
about quantum state from one particle to another by 
means of laser. The quantum teleportation between two 
gascous clouds were attained by Eugene Polzik and his 
colleagues in Orkhus University: They succeeded in 
coupling about million of cesium atoms, whereas the 
previous record was only four atoms. 


Scientists of Australian National University destroyed a 
laser beam and nearly instantly recreated it in another 
point in space; in other words, they teleported photons 
of the laser beam. In contrast to previous similar 
experiments, the physicists managed to obtain the 
required result in 100 percents of cases. Ping Koy Lam, 
the head of the task group of Australian University, 
aimed that the first atom of solid substance was likely 
to be teleported within near three to five years. However, 
as most scientists admit, a task to teleport a human. 
remains almost impracticable. Even teleportation of 
atoms, as compared to that of photons, is much more 
complicated process Itis even harder when dealing with 
molecules Itis basically possible (though practically very 
difficult) first to transfer a molecule to a minimum- 
energy state (ground state) causing it to radia 
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sequence of photons. These photons will find 
themselves in a certain superposition containing all the 
“quantum” information, which was available in the 
molecule, Thereafter, it is possible to teleport photon 
states by means of EPR-pairs. Moreover, it is also 
required that the classically measured information about 


a molecule, If molecule of minimum-energy state is 
present in the receiver, then this molecule, by interacting 
‘with teleported photons in a required order, will 
tansform to the quantum state identical to that of the 
initial one. Consequently, the quantum state of molecule 


of а certain material will be transmitted, actually with 
velocity of light. When that happens, the quantum state 
at the transmitting side will be destroyed. 


The human organism comprises about 10° atoms, To 
save and transmit information on properties of that 
number of panicles seems to be practically unachievable. 
“Theoretically, nothing prevents us from doing that, but 
complexity of the problem is such that now no one 
seriously thinks about the solution” — states Ping Koy Lam. 


Being a method of information transmission, quantum 
teleportation has found its application in quantum 
computes, whose information is stored in the form of 
а set of quantum states. Impossibility to wiretap and 
copy transmitted information is considered to be an 
advantage of such computers. Those researchers, who, 
nevertheless, wish to answer the question of “How to 
teleport matter, but not its state?” ha ve to seek for more 
perspective theories and techniques 


Teleportation of material objects 


‘Those people, who really want to realize instant spatial 
transportation of objects, Le. teleportation, should refer 
to studying properties of Space and Time. Quantum. 
teleportation has a certain finite velocity that cannot 
exceed that of light. The genuine teleportation assumes 
that an object should set off from a starting point to a 
finishing point (these points differ by a certain distance 
X), at that the transference time comes to zero. The 
object to be teleported is not changed or taken to atoms 
to be gathered later at a distant point of space according 
to information transferred to this point. (Fig 1). 


“The object disappears from one place and simultaneously 
appears in another place. How is that possible? A body 
will disappear from point А and appear in point B if to 
bend space in such а way as to let point А and point B 
coincide. Then the object will instantly appear in point B 
since there is no interval between points А and В. 
‘Teleportation could be realized by a device, which would 
make it possible to superpose points A and В, 
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Fig. 


Space is supposed to be unbendable without enormous 
ч, Alexander V. Frolov 


enemy consumption, Howe: 
points out that this issue is not so unambiguous: 
“Normally we consider space in connection with 
“natural” course of time existing in it. That is some 
degree of space curvature, Let us assume that it can be 
changed. The space curvature can be considered as 
acceleration or deceleration of time. Acceleration always 
demands, for instance in mechanies, some energy 
consumption, But if we “decelemte” time, energy is 
liberated and it can be accumulated for subsequent use" 


KZ. Leshan suggests surrounding a transferred object 
with a closed surface consisting of vacuum holes Inside 
such a “hole sphere” there is geometry similar to that 
of a black hole. This place is absolutely isolated from 
the extemal Universe, No radiation is able to penetrate 
through the hole in space and time, For an observer, 
who is inside the hole sphere, the distance between 
sphere center and its border is infinitely lage, since 
spatial metrics is ever-varying from the center to the 
border Distances between the points is continuously 
shortened so that the distance between any couple of 
points comes to zero at the very hole surface. A matter 
transmitter can have inner or outer hole surface. In the 
fist case a teleportation station has a spherical chamber. 
to place the object. Equipment to produce holes should 
be located upon the outer side of the sphere, Such a 
station is capable to provide hundreds of launches a 
day by instantly expulsing spaceships to deep space over 
distances of millions of light years. 


From microcosm towards macrocosm 


Simeon Bocharov (member of Chemistry and 
Biochemistry Department, University of Delaver, 
Newark, USA) considers teleportation phenomenon 
using microobjects as an example and applying an 
interesting conception of potomatter. 
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In $ Bocharov's opinion, many paradoxes of the 
present-day science could be solved under condition of 
considering the whole existing matter to be a single 
continuum, i.e. protomatter. At this approach, the 
micmcosm objects are not independent ones, being 
represented in the form of distortions of the very 
continuum and its manifestations here and now. 
Pmtomatter, whose distortion degree is beyond modern 
possibilities of detection, corresponds to vacuum. In 
the present-day paradigm redistribution of protomatter 
distortion corresponds to motion of particles The 


important peculiarity is a refusal of such concepts as 
structure, dimensions, mass and other macroscopic 
characteristics with respect to microcosm objects since 
here they are not considered as separate entities 


For experimental justification of his theory, $. Bocharov 
suggests to consider teleportation of microobjeets 
incorporated in fullerens under low temperatures and 
pressure 


Asa basis for reasoning he takes the fact that identical 
or similar conditions, whereon distortions am located, 
bring them to the state of identical or similar by lability/ 
dlffuseness, And vice versa, distortions which але similar 
by labiliry/ dif fuseness, influence their near surroundings, 
creating, as а result, similar macroscopic states In such 
а case pmtomatter distortion (in some spatial domains 
and under similar conditions) will cause appearance of 
similar distortions in another domain, whose degree of 
removal depends on presence of other distortions and 
their characteristics. In other words matter will be 


teleported from one spatial domain to another 


Possibility to realize teleportation of microobject causes 
the well-known phenomenon, which is nowadays 
described as embedding of particles into inner hollows 
of spheroid fulleren molecules without reacting with 
them. Аз object of teleportation there can be used 
distortions classified as elementary ones, such as 
hydrogen, helium or stable matters (noble gases). In both 
cases the influence of objects upon surroundings is 
minimized. 


‘The researcher believes that in case of successful 
experiment, new pattern of matter structure will be 
confirmed, and valuable teleportation of microobjects 
(with prospects of such possibility for macrocosm 
objects) will be demonstrated. 


One more approach to te 


eportation of physical 


масса! 
ergy 


macroobjects was considered in the work 
application of time rate control” (New E 
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“Technologies No. 3, 2001) by Alexander V. Frolov: It is 
assumed that density of space (acther) energy determines 
тие of passing of any processes induding the very 
process of matter existence. Changes of aether density 
(increase or decrease) must result in the emergence of a 
force analogous to that of buoyancy, though acting 


towards the fourth dimension, This “ebrono-motive 
force” (CMF) is also an analogue of electromotive force 
(EMF) and can be generated by analogy with 
clectmd ynamies According to Alexander V Frolov, laws 
of quantum mechanics as to diseretization of levels of 
energy of material system, which exist in the domain of 
increased or decreased acther density, are valid in the 
macrocosm as well. Teleportation (as a transition from 
опе state of the system to another onc) can be studied 
with electron transference from one orbit to another as 
an example with the only difference that for the 
teleported object not only its location, but also the very 
spatial properties are changed. In aether of different 
density (after discrete transition) the same object will 
have different space around it, wherein time is 
decelerated or accelerated. Experiments of this field have 
already been in development stage. 


“Therefore, modern theoretical physics has handed the 
problem teleportation 

experimentalists, who possess sufficient breadth of 
mind. Perhaps, using teleportation technologies, they will 
manage to fundamentally alter the process of space 
exploration and raise our civilization up to radically new 
development level 
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‘Mass defect” in Home Condition 


Prokofy V. Sherbak, Russia 


Micinskaya Str, 40-1-244, Moscow 123430, Russia 
Tel: (095)950-4135, 
Email: Pokof@mailu 


The idea to conduet experiments on “mass defect” 
demonstration appeared after a субе of seminars, which 
took place in1993-1996 at the Moscow Aviation Institute 
under the direction of V. 1. Ритизһез, Doctor of 
Technical Sciences, Professor of “Designing of 
aerohydrodynamic systems" Department (the author of 
the article is also a graduate of the Deparment). At 
the seminars, an enterprising group studied and 
developed an applied theory of “Displacing fields” by 
Alexis V. Murlikin and an associate "Theory of energy 
exchange processes”. Later the group was called “Group 
studying non-inertial transference” (non-incrtial 
natural processes) 


The experiment was aimed to test some theoretical 
suppositions, namely that it is possible to influence on 
existent energy flows which input and output to the 
matter. At that the simplest way to influence indirectly 
is to change the medium the flows come through. In 
general, optic experiments on luminous flux refraction 
show the same. But light refraction and change of speed 
of light propagation at passing through different 
mediums is one thing; and change of mass of a material 
body is something new that has not ever been dealt with, 
Moreover you can consider light (Le. electromagnetic 
radiation) to be the secondary manifestation of output 
energy flow: Besides mass defect is very important for 
nuclear physics because it “helps” to develop this branch 
and stimulates drawing “energy dividends" in splitting 
reactions, decay reactions and nuclear fusion reactions. 
But unfortunately we can not touch clement nucleus 


and even million nuclei while we can easily touch metallic 
balls of 1 gram weight. 


Let us note that a concept of mass is one of the most 
tuncemain in physics We can not measure mass directs 
It is possible to do it only indirectly, by gravity, using 
scales (it does not matter what kind of scales are used), 
or by kinetic momentum (in this case mass is a measure 


of inertia) by means of dynamometers. 


Thus itis evident that change of WEIGHT shown 
by scales is not MASS change as measure of matter 
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quantity. Since one of the most important points of 
the theory of “Displacing fields” is creation of a vehicle 
of new generation, then one of the major tasks is to 
overcome gravity (to decrease weight). And this “home 
experiment” shows the way to solve it. However we can 

ly in part, because for weighing there 
used electronic scales (mass-comparator with 


call it “home” or 


measurement accuracy of 0.1 microgram. (See Fig 1). 


Fig. 


Precision scales METTLER TOLEDO allows making: 
High-accuracy weighing in the range 
from 0.1 microgram to several tones 
Measurement with resolution up to milliard points 


"Two sets were designed for weighing The fist one had 
an aluminum (Al) ball-kernel which weighed 1 gram and 
а lead (Pb) casing-shell consisted of two parts (half- 
spheres) which also has weight of 1 gram. The second 
set had on the contmry a lead kernel and an aluminum. 
casing. The sets were disassembled and then 
hermetically assembled to make a singe device with no 
gaps (See Fig. 2) 


Since it had to be done with great accuracy and it was 
a piece article, not a Moscow product company 
undertook to produce it. And only one of the students, 
Nicholas Sorokin, а young boy with skilful fingers, had 
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helped. He invented a technology 
which allowed making balls of the 
necessary size at home conditions, 
He was literally pickling every 
micron of metal with acid and finally 
got the necessary size and weight. 


Зо, the weight of a non-assembled 
set was: 1 gram (weight of kernel) 
and 1 gramm (weight of shell) 
Weight of an assembled set, 
ассола to the “Theory of energy 
exchange processes” by Murlikin, is 
not equal to the simple sum of the 
non-assembled components, and 
mass defect would be different for 
various sets right up to the change 
of sign. 


bal-kemel |  casingshell 


Fig.2 
Set of experimental balls 


More than 50 experiments was 
carried out on weighing for every set. 
Assembled sets as well as non- 
assembled sets were weighed. It was 
confirmed that there was an 
interaction between input and 
output flows for MATTER 
MAINTENANCE. It became 
apparent in the form of mass 
defect. Defect appeared in the 
sixth sign, ie. it comes to the 
tange from 0.0002% to 0.0007% of 
"kernel? mass (or “shell” mass). 
At that the lesser mass defect 
corresponds to aluminum shell, 
while the greater one corresponds 
to lead shell. Accuracy of weight 
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measuring by the mass comparator exceeded the acquired result by 
10 times, So we could not tell about inaccuracy of measurements. So 
we had to apply to the "Russian center of testing and cenification" which 
was very famous all over the world (Rostest-Moscos). 


In general that is all, we have got an answer for ourselves, and the period of 
testing is behind. We have to advance; very much is still to be done In 
addition let us mention one more surprise we got during the experiments, 
‘The matter concerns some time delay in receiving final results of every 
weighing А qualitative picture of it is represented in Fig 3. We did not 
expect that this effect would appear at such a rough level of measurement 
of energy exchange processes 


m Cures of sablzalon of energy 
microgram Interchange process - changes o 
ы ‘mass defect п ime foreach experiment 


Fig. 3 


Time stabilization of the process For receiving final weight 


‘The subsequent report and detailed discussion of the experimental results 
by specialists (including physicists of various specializations) resulted in an 
unexpected non-recognition of facts and distrust. The main argument vas 
а demand to inerease the number of experiments up to 5-10 hundreds. 
And only then scientists would be ready to accept facts. It was quite a 
predictable reaction for the orthodox science in the middle of 90s, Ie remains 
to hope that if the discussion took place today it would have a paved way. 
However itis not а fact. 


In conclusion let us note that this experiment on revealing mass defect 
ranks with famous experiments, in which rotating gyroscopes also 
demonstrate mass defect (decrease of weight) and even one of higher order 
than in our experiment. But їп return we have no rotation, no chemical and 


nuclear reactions, while mass defect is presented, 


Let us add that itis possible to complicate the task: to make 
and to choose other materials for “kernel” and “shell”. 


double easing 
(See Fig 2). In our 
case low prices and availability made us use Al and Pb, The results will be 


more interesting, for example, with Li and Os (and with other 
supertransuranic elements). 
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Based on the original 


observations and 
experiments, the article gives 
more precise definitions of 
aether model, than which was 
previously 
Genen laws of the Universe 


elaborated. = 


actherodynamic 
considered, There is described 
a new physical reality in the 
form of quas 
aetherodynamic structures (“topological harmonics”) 
generated by dynamics of the substantial world. 


real 


At the present-day stage of physics development words 
of Maugham, an English philosopher, take on particular 
topicality: “The great verities are too important to be 
new”. Indeed, we are increasingly making certain that 
ош remote ancestors were familiar with fundamental 
laws of the Universe; furthermore, they knew these 
better than we do. But which methodology of cognition. 
of Nature and what kind of information sources did 
the ancient scientists have? Today, we can openly say: 
they had not ordinary experience only, but also esoteric, 
pretersensual one, without feeling any necessity to be 
disi 

оп evolution of physical ideas, refer to work [1] 


d into materialists and idealists. For more details 


In discovering all over again, I also had to elaborate а 
“cellular taction” strategy, which enables the most 
imposant characteristics of aethemdynamic processes 
to be sensually perceived and evaluated. The main thing 
is that all my sensory observations are definitely 
reproduced at laboratory experiments while the simplest 
physical equipment is used. 


We may get reliable knowledge about Nature from 
Nature itself only. Thus foundation of classical physics 
describing usual substantial world is also based on 
empirical facts studied by Galilei, Newton, Faraday and 
many other physicists natural philosophers I also would 
like to defend great Newton against attacks on his 
adherence to inductive methods which really brought 
imperishable values into science, 
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Anew convolution of cognition is possible on condition 
of introduction into science of new concepts based on 
empirical study of physical entities previously unknown, 
‘Thereupon, I share the thought of Elena Ventzel, 
professional mathematician: “Mathematical methods are 
not useful, but harmful until phenomenon is not studied. 
at a pre-mathematical, humanitarian level”. It is 
ideological and logical language that may be used today 
to discuss the aether problem, whose solution calls for 
comprehension of natural-science facts, which are 
beyond traditional notions settled over centuries. 


The long-term investigations have confirmed that 
exhaustive definition of a fundamental natural entity was 
given by Rene Descartes: "Universe does not contain 
anything but aether and its vortexes”. This is not merely 
a postulate; this is an objective summary of empirical 
observations of Nature phenomena. In any academical 
model of microcosm there is no answer to the question: 
what kind of substance are electrons, quarks, strings 
made of? That is the very substance our forefathers 
called aether, Aether is unified field indeed; and it appears 
that for nearly his whole life Einstein had been searching 


for something that was under his foot. 


It must be recognized that there is no undistorted, 
quiescent aether in Nature; as well as no zero-size 
vortexes exist. Therefore, in a customary sense, the 
acther concept is pushed behind transcendental horizon 
and tumed into an inconceivable entity whose mystique 
is tantamount to religious ideas However, all quantum 
vortex-wave distortions of the superfluid three- 

pearance of tori, 
smporal spectrum 


dimensional aether, which have a 


threads, solitons and occupy spatio- 
from zero to inter-universe scale, are material and contain 
energy under scientific interpretation. Any spaces such 
as turbulent fields, physical vacuum, gravitational fields 
and, of course, matter are material. All of them are 
cetherodynamic structures of the real world, Spatial 
hierarchy of aether vortices is referred to as quantum. 
stain, fractal structure or “matreshka” [2-5] 


To understand basic laws of actherodynamics it is 
necessary to give a general definition for classical matter 


52 


and other acther stares. As а first approximation, let us 
give the name of matter to aether microscopicleft-serew 
self-oscillating vortex-wave systems (elementary 
particles), whose existence and parameters are 
conditioned by higher hierarchical systems This is our 
displayed world, with its electromagnetic fields and 
fondamental constants, Let us refer to vorte 


structures of any vortex size, which in the considered 
space domain aw balanced by a number of left- and 
right-serew vortices corresponding to matter and 
antimatter with prefix "quasi" to a free aether, Stable 


vortex latices with alternating direction of helicity can 
be also considered in this case. Under natural conditions 
everything but classical matter or electromagnetic and 
gravitational fields can be related to the five aether. In 
the fist place, these are the so-called physical vacuum 
and vortex fields, which attend gravitation. They 
represent anisotropic nonlinear subspaces and occupy 
definite places on spatio-temporal spectrum of the world 
acther Particular free subspace erates an aggregate of 
topological harmonies [5] attending all the physical 
processes, Satellite of the gravitational field is 
distinguished because it belongs to specifie class of stable 
vortex latices, 


Apparently, in genenl case, energy of free aether is 
virtual for our world due to its helical symmetry and 
quasi-matter, from the view of difference in sizes of 
typical vortices which correspond to protomatter, But 
this is not the entire point. There is also superfluidity of 
aether, whose vortex viscosity has marvellous properties. 
As а result, there are erated phenomena of inertia and 
enemy-information barrier separating material world 
from constant influence of qua 
turbulated space. 


Classical inertia, as vortex viscosity, arises in the 
micmscopic and more fine-structure free aether (in 
‘Newtonian space) and ever regularly reveals itself during 
acceleration of material bodies. However everything is 
different at stage of macrovortex aether, where ines 
has properties of adaptation. He 
inertia phenomenon is "spread" throughout the spatial- 
temporal spectrum of vortex distortions of aether feld 
At that nature of inertia is changed. Within 
topoharmonic subspace in laboratory scales, the inertia 
law “diminishes” in time according to exponential 
dependence, whose time constant is determined by 
specific conditions and varied over wide limits (from 
seconds to many days). On the expiry of this time, 
inertial intercoupling transforms to the law of flicker 


is affirmed that 


effect, It may be said that flicker effect specify 
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penetabilty of energy and information barrier after 
expiry of time of paraphysical regular phenomenon [6] 
Consequently, most of time the interaction with free 
mactoaether is of random character and should be 
evaluated by mean observation. 


“To extend conceptual scope of our investigation it may 
be added thar in classical hydrodynamics a liquid, along 
with ordinary inertia, 
macroinertia, which is created by vortices of the liquid 
itself. Therefore, it is necessary to keep on comparing. 
processes at all levels of the unified field of aether. For 
instance, electric inductance is a kind of specific inertia, 
and topological harmonics of electromagnetic and other 
phenomena are subjected to the enemgy-information 
barrier (under laboratory conditions) 


has determined vortex 


In the above arguments, the principle of relativity is 
latently and unconsciously presented. However, this 
complicated question needs to be separately considered. 
Physical nature of the energy-information barrier and 
season for dependence of the inertia properties upon 
the size of vortices of free aether emain unclear, too. 
However, it can be supposed that classical elementary 
particles, as distinct from protomatter, have self- 
oscillating properties and are commensurable with 
vortices of the surrounding free world; and that the. 
above-mentioned energy information barrier does not 
exist for them on microscopic section of the spectrum. 
“The gist of the barrier itself comes to “memorizing” 
topoharmonie processes by Earth’ gravitational fields 
and laboratory equipment. Turbulent fields (physical 
vacuum) do not have such a "memory". 


Tony nether _ 
Galacio setter 


Aether) Plasma 


10" 
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Fig! depicts diagrams of spectral density of vortices’ 


energy; diagrams of rate of interaction transfer v and. 
circular frequency & depending on sizes of vortices of 
the world aether A (in picometers). As we can see, 
velocity of distortions propagation Vis equal to velocity 
of light C in the physical vacuum, ie in electron sizes, 
exceeds C in nanocosm and tends to zero toward 
megacosms Circular frequency of vortices rotation and 
course of physical time have the analogous qualitative 
dependence. However, vortices energy W has a feature 
and grows toward both ways fiom the lab scales; the 
aether numbers have been assigned conditionally, but 
all the specified phase states reflect some physical reality. 


One of the most complicated questions is a definition 
of vortex matter in each particular case. The diagram 
demonstrates energy of free aether in the form of 
protomatter (simplest elementary particles — vortexes), 
and energy of classical elementary particles as helically 
definite self-oscillating emissions of aether field is 
localized in the most nonlinear subspace (physical or 
substantial vacuum). Unification of the elementary 
particles into atoms and macrobody does not denote 
direct transition to parallel world with different 
fundamental constants, whereas change of vortex size 
in the diagram exactly implies such a transition, though 
at a level of protomatter. This is a very intricate and. 

ıl point. For example, а star is, unconditionally, an 
elementary particle of the relevant level of the Universe, 
even though comprising the ordinary matter 


Left wing of energy spectrum reflects property of the 
turbulent field of aether to pravitate, to sink down to 
the “bottom” transferring energy to the vortices of lesser 
scales This phenomenon of distributed “gravitation 
is available in every space point and explains a least 
action principle An illustrative analogue of this regularity 
is represented by the Earth's gravitational field and 
structure, Dense plasma assumed as iron core is situated 
in the centes, and higher - there are magma, solid crust, 
‘water and air. These phase states exist in free aether 
within universe scales as well. Consequently, in 
femtocosm, and maybe at an even deeper energetic 
“bottom”, there must be a plasmic subspace; evidently, 
it is assignable that aether translated from Greek means 


Phim 


Increase of energy to the right is connected with 
extending a dynamic band of the vortices spectrum, as 
the scale increases. In our world, this increase follows 
the flicker effect law, but this is only what we perceive 
астов the energy-information barrier. Actually, at this 
section the vortex energy must increase well more 
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strongly, because our observation capabilities are 
limited by accessible matter processes. Turning back to 
stars, one may affirm that modern science is unable to 
‘evaluate their real energy (evaluations are considerably 
underrated). The Galaxy vortex entrains such deep levels 
‘of multidimensional space-acther to its rotation that this 


causes violation of the Newtoris law of inertia, Notion 
of "hidden mass” is unnecessary for explaining dynamics 
of galaxies. It is quite enough to take into account that 
differential rotation entrains the fine-structure aether 
(inertial subspace), and this process results in decreasing 
the inertia and external centrifugal forces Unfortunately 

Fig 1 reflects only a characteristic size of the galactic 
vortex and docs not visually demonstrate its active band 


of the spectrum, The finer is the space structure, the 
more inertial and closer to the absolute reference frame 
is the space. Obviously, the non-homogeneous, 
stereodynamically multidimensional and multiphase 
aether requires a perfectly new theory of random fields, 
which would also make allowance for the phenomenon 
of the material world. 


Energy motion processes or spectral energy-cascades 
along abscissa axis are of decisive importance for 
existence of our world and the Ui 


verse. These 


iolet" cascade 


processes have unusual properties. The 
is attended with reduction of vortices size, absorption 
of matter energy and tends to increase energy 
concentration at the “bottom” of the world aether (near 
ordinate axis on Fig.l). This regularity experimentally 
confirmed in both spatial and temporal domains is a 
direct consequence of the above-mentioned 
phenomenon of distributed gravitation and clarifies an 
existence of the left wing of the spectrum. In classical 
physics “the violet" cascade effect is reflected in the 
leastaetion principle as well as in the thermodynamics 
laws. 


The "red" energy cascade (right wing of the spectrum) 
corresponds to increase of vortices size and is 
accompanied with energy liberation. To start it up under 
‘earthy conditions special technologies ar called for Г 
‘This has been confirmed with laboratory experiments 
and underlies the “perpetual motion” theory, where 
energy is pumped from nanocosm to the classical 
material world. Conception of artificial biofield [6], 1 
have developed, considers methods of creating the 
acther vortes-wave macroscopic-seale distortions in 
physical systems As а matter of fact, we deal with ways 
of extending of natural spatio-temporal spectrum 
of aether (which settled into itself) by creation of а 
subspace of the topological subharmonies of the 
classical elementary par tides, atoms and molecules 
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(physical bodies), within the context of the 
ethemdynamics fundamental lav [5]. 


Even within action of fuctuating energy-information 
barrier, the spectrum right wing exhibits existence of 
natural processes in Nature that, supposedly, violate the 
known laws of thermodynamics [8]. But, as far as Nature 
cannot conflict with itself, we have to recognize that 
there is another physics, which "works" in geographic 
and greater scales, where role of the energy-information 
barier demands to be reappraised. To all appearance, 
the universe vortex partialyl entrains plasmic subspace 
of aether into its rotation, and conditions for realizing 
“mwd” energy-cascade and generating matter are erated 
оп the sections of the maximum density gradient 
C'spectral" non-linearity). But the same way as a fish in 
‘ocean does not know reasons for storms and currents, 
we will never learn which force untwists the Universe 
hhandwheel, whose energy feeds our substantial world. 


‘There are two components of free aether field that are 
the most essential for the present-day physics The first 
‘one (left wing) is positioned on the spectrum beside the 
"bottom" in the form of dense liquid-crystalline 
“plasmatic” medium transforming to the Newtonian 
inertial subspace (physical vacuum). Since inertia is as 
regular as electric inductance is, the first subspace proves 
to be especially material and not such free, because it 
has properties which were imposed by the Universe 
rotation and distributed “gravitation”. Let us 
conventionally limit the spatial spectrum of the first 
component with a nucleon size. The second component 
of acther space (right wing of the spectrum) stretches 
towards larger scales 


Except for known cosmic objects this is an unknown 
ocean of the macrovortex and really free aether, or 
topoharmonics, which are born by dynamics of the 
substantial world. It is an experimentally proven fact 
that topoharmonics are generated by photons electrons, 
and all the moving bodies [5, 9} 


“The second component has an ability to conversely affect 
the matter it was generated by as well as other material 
objects via “fickering” forces [10, 11]. This special 
subspace turns out to be doubly virtual, а genuine 
phantom, That is why it has been winning the status of 
areal physical entity with such a difficulty, while Chinese 
philosophers were familiar with the same thousands 
years ago, separating entities "yang" and "yin 


"The laboratory experiments indicate that topohatmonics 
have not only properties described in [5], but also an 
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ability to interact with the space, creating a static domain 
of the excited aether in the course of propagation of 
the vortices-waves. At tha physical bodies placing within 
this space volume are “charged” [2, 9. The mentioned 
active domain (horizontal route) is “separated” by the 
Earth gravitational field as follows: quasi-substantial 


constituent rapidly settles down creating vertical flow, 
but some phase structures are disintegrated very slowly 
(days, months, years) 


“The surprising thing is that biosystems equally belong 
to both aether components, not experiencing any 
constraint from the side of the energy-information 
barrier. The so-called human biofield isa topoharmonic 
part of physical body. It occupies its place on the spatio- 
temporal spectrum (Fig. 1). Quasi-substantial constituent 
(ang) and antiquasi-substantial one (yin) are strictly 
balanced, and acupuncture points and chakras are an 
analogue of Hartmann’ geophysical grid, which is well- 
known to paraphysicists. 


Conceptual generalization of physical ideas in the 
context of unified field of acther gives a constructive, 

impulse in solving of different problems, such 
У choice of exclusive laws for existence of 


“left-serew” material world as well as the problem of 
ficker-effect. At that, researching into the physical 
processes responsible for proton positive charge is of 
fundamental importance, 


In condusion, let us take note of conventional character 
of dividing the aether field into two components by the 
form of energetic spectrum. As a matter of fact, 
topoharmonics are generated by matter towards both 
langer spatial frequencies (subharmonics) and smaller 
ones (harmonics) and fill ай levels of the Universe. The 
aforesaid is aimed at making perception of the most 
studied aspect of the new physical entity (vague due 
to diversity of hypothetical descriptions which exist in 
publications on this subject) more accessible 
Reference 
1. АР. Smimov, LN Prekhortes Order principle. ~ Saint 
Racecburg ZAO «P and Ko, 2002. 296 
2 AM, Mishin, The ach 
pirical conception. New ides in natural sciences, (On повела 
мез 


model as а seul of the new em- 


OF Intemational Conference. Pas 1 "Physic 
RAS 1996, p. 95-104 

3. AM. Mishin. Fundamental propenies of aether. Fandamen 
tal Problems of Natural Scene, Series «Problems of the Uni- 
ierse noch, fle 21 Хала Petersburg RAS, 1999, p. 176-176. 
4. AM. Мына. Physies of parallel welds / Fundamental Prob- 
lens of Natal Science аай Techies Series «Probles of the 
Universe research, Fascide 23 - Saine Petersburgs Publishing 


New Energy Technologies, Issue #3 May - June 2003 


House of the Saint-Petersburg State University 2001, 
p 258-269. 

5 AM Micha. Erherodynamies basic ban: / Fundamental Prob- 
lemas of Natural S 


ince and Technics, Series «Probleme of the 
Univene researche, Fascicle 26, put Ш. 

lishing House of the Saine Petersburg Sene Unive 
206218 

& AM Mishin, Ро system wit artificial ойе. / Fun- 
damental Problems of Natura Science and Technics Series 
Problems of the Universe research, fascicle 23, - Saint 
Petersburg Publishing House of the Saint-Petersburg State Uni- 
sey 2001, p. 298260. 

TOME Zoltan, VV. Rosin, SM. Godin About space-time 
structure and some interactions,- Моск Publishers «PREST, 


2000.-309 p- 


AOV Stare. Physica of phenomena with negative viscosity 
“Moscow: MIR, 1971. 

9. VN. Keasdios, NT. Рекоа, Discovery of a “aon 
physical” component of ОКС radision. pural «Parıpsychol- 
ogy and Psydoph pics. < Moscow: 1999, Na 2 (28), p 64-67. 
10 AM. Mishin. Longitudinal ther momagnerie effect. / Fun- 
damental Problems of. Natural Scence and Technica Series 
“Problems of Ње Universe researc, fascicle 26, part Ш. Saine 
Peterburg Puliishing House of the Saine Petersburg State Uni- 
жеен; 2003, p. 219.28. 

TI. AA. Efi, AD. Забавы, YA. Zakoldaew Eruptive 
prominenees and earthquakes in the view of global space 
Enon: / New Ideas in Naural Scences Series «Problems 
‘ofthe Uni veme researche, Байас 19, par I~ Sain Petersburg: 
RAS 1996, p 103413. 


Philip M. Kanarev, Russia 


The Kuban State Agrarian Univesity, Department of Theoretical Mechanics 


uk 


inin Street, 350044 Krasnodar, Russia 


E-mail kanphil@mail kubaa u 


Lately, the notion “Global energy” has become widely 
spread as a prize corresponding to this notion has been 
instituted in Russia. Since the 
unwritten lay exists in science: to give definition to the 


iclidean times, an 


notions, which are involved in scientific analysis. It is 
done for the purpose that everybody who uses this 
notion can understand the sense implied in it 


The Global energy problems have been discussed for a 
long times they are well known. Depletion of natural 
energy carriers (oil, gas and coal) is the first problem. 
Environmental safety of energy carriers is the second 
problem, It is generally recognized that the solution of 
the issues connected with the ageregate of these two 
problems is of a global chamcter. The results of scientific 
research, which should deal with global energy, originate 
from it. First and foremost, they are such scientific 
investigations, which result in the possibi 

inexhaustible and environmental friendly energy carrier. 
It has been known for a long time. It is hydrogen 
produced fmm water. 


Why hydrogen and why from water? At combustion of 
hydrogen, water is regenerated; thus, the energy cartier 
is inexhaustible. As far as inexhaustibility and 
environmental safety are concerned, hydrogen has no 
competitors, However implementation of these qualities 
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is restricted by large energy expenses for hydrogen 
production from water. For hydrogen production, 
modern electrolyzers use from 10 to 20% more energy 
than ie is produced at combustion of hydrogen. 


It is easy to imagine what financial and intellectual 
resources of the world ar included in the search of the 
ways to reduce ener gy expenses for hydrogen production 
from water In Russia many scientific institutions of 
applied research and educational institutions deal with 
this problem. There is a Research Hydrogen Institute, 


The associations of scientists on hydrogen energetics 
have been established in USA and Europe. This year, 
they carry out their regular scientific conferences, to 
which the author of this article has been invited 


Editorial Let us note that it is not necessary to coin new 
scientific term “global energy” since quite for a long time 
be notion of ‘ree energy” is used. This term represents 
the idea of the possibility to freely use energy by a 


Energy pmblem is gobal not due to depletion of oil 
and gas, but due to their environmental unsafeness, 
However the confirmations exist that the world owners 
of energy resources do not bother about the problem 
of environmental unsafeness of modem energy carriers. 
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In history of science, the &cts of annihilation of the 
scientists who have won success in reduction of energy 
expenses for production of hydrogen from water have 
already been registered. The requesters of these actions 
think that they will lose their profits with the coming of 
hydrogen energetics They do not understand that this 
process cannot be abrupt. It is impossible to replace 
the infrastructure of the existing energy carriers by 
infrastructure of hydrogen energetics within one or even 
ten yeas. Besides, infrastructure of hydrogen energetics 
will not be crated on a blank place. It will be integrated 
into the existing infrastructure of energetics gradually; 
and its owners will automatically become the owners of 
hydrogen energetics. The first step has already been 
made in this direction. In the USA, a decision has been 
taken to equip all filing stations with pumps to fill the 
cus with hydrogen, 


It is known that a priority of results of theoretical 
investigations is their publication in press. Usually, such 
priority is a personal one. Generally a patent is a priority 
of the results of experimental investigations. As a rule, 
this patent belongs to a group of authors A published 
patent is a genie released from a bottle, No finesse of 
the authors to hamper a reproduction of experimental 
data given in a patent without the participation of the 
authors can stop the process of their implementation, 
“Thus, the authors or a group of the authors who have 
filed an application for a patent are deprived 
automatically of the opportunity to influence the process 
of practical realization of their ideas 


In Russia, the state is a main patent holder of the global 
patents, Due to the well-known reasons, it has proved 
to be unable to control the course of scientific 
investigations and to forecast significance of their results. 


It is known that if it becomes possible to duce energy 
expenses for hydrogen production of water fivefold, it 
will be the cheapest energy carrier. Russia has already 
got technology, which reduces these expenses tenfold 
and more. However another way of looking is more 
pempective. Is there any use to decompose water into 
hydrogen and oxygen and to use hydrogen as fuel for 
heating, for example, of water in heating systems? Is it 
possible to make water generate heat? И turned out that, 
it is possible. 


In Russia, three firms (“Yusmar”, “Termovikhe” and 
“Noteka”) sell cavitation heating equipment with energy 
performance index up to 150%. Official science looks 
awry at this activity, since such results conflict with one 


57 


of the main laws of physics: law of conservation of 
energy. But market profit is stronger than this lav: 


Meanwhile, engineering practice has already proved that 
additional energy in the form of heats generated in the 
ventilation systems and in the systems of water 
cavitation. Thorough scientific analysis of this problem. 
shows that physical vacuum is the most probable source 
of additional energy in the systems of ventilation and 
water cavitation, Valence electrons of destroyed 
molecules of water take energy from physical vacuum. 
and release it during repeated fusion of these molecules. 


Why is additional energy generated in the air systems 
of ventilation and in systems of water cavitation? 
Because they are mechanical systems and mechanical 
destruction of chemical links requires half ener 
compared with thermal destruction of these links This 
is the main mason why one fails to increase energy 
performance index of cavitation processes aver 200%. 


Certainly, an increase of efficiency of any process by 30 
ог 50% is a good result; if it is obtained, it is possible to 
get even better one. But what if a water molecule is 
destroyed not mechanically, but electrodynamically? In 
this case, it becomes possible to find resonance 
frequencies of influence on the molecules and therefore 
to reduce considembly expenses of electrical energy for 
their destruction, Subsequent fusion of destroyed 
molecules will release determined quantity of energy 
unavoidably I is a simple idea, and it has already been 
implemented. At clectrodynamic influence on water 
molecules, electrical energy is converted into thermal 
energy with tenfold energy performance index. It means 
that if we spend 1 kWh of electric energy we will get 
10 KWh of thermal enenge To obtain such results, it is 
necessary to have knowledge of physchemistry of the 
mieroworld, which corresponds to knowledge of the 
21st century and й has already been published. Every 
month more than 1000 foreign scientists become 
familiarized with this knowledge at 
huip://Kanarevinnoplaza.net and 

hisp оо physchemistyianoplaza.net 

“The Russian speaking reader get this information fom: 
Бар /arwven-tomg/ — hem, 

һир:/ /wwwikar.udm.ru/sb28-2.htm and 
hup://wwen-tong/ip/ts/cbhim. 


1 hope that now the readers will know the essence of 
the notion “global energy" and will understand those 
results of scientific researches which can really solve 
the related problems, 
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There is revealed the cause of appearance of additional 
energy during formation of covalent bonds in tbe fusion 
processes of oxygen, bydrogen and water molecules 
besides the source of tbis energy is described. 


Introduction 


Engin 
ventilation systems allows revealing appearance of 


ng practice connected with servicing of 


excessive thermal energy in circulated air. Similar 
phenomenon has been registered in systems of water 
circulation with the devices for its active cavitation. The 
results of our investigations explain not only a cause of 
these phenomena, but they give an opportunity to 
perform quantitative calculations for energy 

‘which generate additional thermal energy [1], [2], [3 
H. 15} 


Theoretical part 


An куреп atom is the eighth clement of the periodic 
table. It is situated in the sixth group. The structure of 
its nucleus is given in Fig 1 [1], [2h [3] 


Fig.1 
Diagram of nucleus of oxygen stom: light the protons, 
dark and prey = the neutrons 


In Fig 2a diagram of the oxygen 


iom originating from 
the structure of its nudeus is given (Fig 1). It has eight 
electrons. The electrons situated on the axis of symmetry 
are the most active ones (1, 2). Other six electrons 
Situated in the plane, which is perpendicular to the axis 
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line (a line of symmetry), by means of their total electric 
field remove electrons 1 and 2 from the nucleus at a 
lange distance at that forming conditions for their large 
activity during the interaction with the elections of the 
neighbouring atoms [1], [2], [3] 


Fig 2 
Diggram of the oxygen atom 


"The least ionization energy of the electron of oxygen 
atom is equal to E,=13.618 eV. Binding energy of this 
electron with the atomic nucleus corresponding to the 
first energy level is equal to E, 713 
this electron the fist one. The calculation of energy 
indices of this electron, including its binding energies 
E, with the atomic nucleus, according to the formulas 
(1) and (2), gives the following results (Table 1) [1], [2 B3} 


2 eV. Let us call 


[o] 

о 
Table 1 

Spectrum of the first electron of the oxygen atom 

Values [a] 2]3 [4 | 5 | 6 

E, (exp) [ev | 10.18 

E, (heor) [eV | 10116. 

E, (heor) [ev | 344 


“The oxygen molecule structure is given in Fig. 3, a. It is 
formed by means of a connection of unlike magnetic 
poles of axis electrons of two oxygen atoms [1] [2 [3] 
It is known that the fusion process of the oxygen 
molecules is accompanied with a release of 495 kJ/mole 
of energy or in calculation for one molecule 


495-1000. 


By 9099 
6,02-107 -1.602-10 


=5.13eV. 


[] 


What principle does the Nature follow by distributing 
enemy of 5.13 eV between the electrons of oxygen 
molecule (Fig. 3, a? Energy of 5.13 eV is a thermal 
binding energy between the electrons 1 and 7 of two 
oxygen atoms (Fig. 3, a). When the oxygen molecule is 
formed, itis emitted in the form of the photons by the 
electrons, which enter into the bond, Hence it is equal 
to an amount of energies of two photons emitted by 
these electrons. Consequently, each contacting electron 
emits a photon with energies of 5.13/2=2.565 eV=E, 
(Fig 3). According to Table 1, in this ease the valence 
clections are situated between the second energy level 
and the third one [1] 


Diagram of binding energy distribution benween the 
electrons in the oxygen molecule 


‘Two oxygen atoms are combined into a molecule in an 
excitation state The excitation state is the state of an 
atom when its valence electrons are situated at such 
distances from the nuclei when the binding energy E, 
between them is reduced to the thousandth of fractions 


of an electron-volt. In such state the atom can loose an 
electron and become an ion, Otherwise, without loosing 
electrons it is combined with an electron of the 
neighbouring atom by the valence electron, and a process 
of formation of oxygen molecule begins. It is an 
exothermic process when the axis valence electrons 
1 and 27 emit photons, descend on lower energy levels 
13 eV. 


and release 256: 
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Let us pay attention to the fact that energy 5.13 eV is 
leased by two electrons, which form a bond with 
energy of E,,=2.56 cV. In modern chemistry this bond 
is called а covalent bond, In order to break this bond it 
is necessary to use 256 eV of mechanical energy: Бог 
thermal dea vage of this bond, double quantity of energy 
is required, ie. 5.13 eX. Ie is explained by the fact that 
the photon energy of 5.13 eV is absorbed by two 
electrons simultaneously. Only in this case, both 
electrons will be transferred to the highest energy levels 
with minimal binding energy E, when they are 
disconnected, and each oxygen atom becomes a free 


‘Thus, energy expenses for destruction of oxygen 
molecule depend on the method of influence upon the 
bond. During thermal action upon the bond it is 
destroyed when energy is 5.13 eV. During mechanical 
effect upon the bond, itis necessary to spend 2.56 eV 
of energy in order to destroy this bond. Therefore 
energetic of fusion process of the oxygen molecule 
depends on method of its destruction. 


After thermal destruction of the oxygen molecule 
process of its formation begins from emission of the 
photons with energies of 2.56 eV by both valence 
electrons, and the previous electrodynamics binding 
energy (E,=2.56 eV) is restored between the electrons 
of both atoms. 


“Thus during thermal destruction of the oxy gen molecule 
the same amount of thermal energy is spent than that 
which is released during its further formation, No 
additional energy appears during thermal dissociation 
of oxygen molecule and at its further fusion, 


If oxygen molecule is destroyed by a mechanical method, 
then it is necessary to spend 256 eV of mechanical 
energy for this purpose. Valence electrons of oxygen 
atoms are in a free state at lack of energy, which 
corresponds to such state, as there is no process of 
absorption of 2.56 eV of energy by each of them. The 
electrons cannot remain in such state; they should 
replenish immediately the energy, which they have failed 
to receive during a mechanical break of the bond 
between them. Where should they take it from? There 
is only one source: the environment, ie the physical 
vacuum filled with aether. They convert aether into 
energy of 2.56 eV immediately: The next stage is a 
connection of two oxygen atoms, whose valence 
electrons have replenished the reserves of their energy 
by means of aether. This process is accompanied by 
emission of the photons with energies of 2.56 eV by 
two electrons. Thus energy of absorbed acther is 
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converted into thermal energy of the photons. If we 


spend 2.56 eV of mechanical energy for destruction of 
oxygen molecule, we will get double quantity of energy 
(2.56x2=5.13) eV during further fusion of this molecule, 
Additional energy is equal to 2.56 eV. 


Much experimental data show that in ventilation systems 
thermal energy of circulated air exceeds electric energy 
spent for a fan drive, Now we know that this energy is 
generated at mechanical destruction of covalent bonds 
in the molecules of gases, which the air consists of 


Using the above-mentioned method, let us analyse 
energetic of water molecule, which sometimes generates 
additional thermal energy. A water molecule consists 
of one oxygen atom and two hydrogen atoms. Binding 


energies E, of the 
given in Table 2 [1], 


ydrogen atoms with its micleus are 


Bl 


Table 2 
Spectrum of hydrogen atom. 

Values [a] 2 | 3 | 4 | 5 | 6 

Ey, (exp) eV] 1620 | 12.09] 1275 | 1395 [1322 

E „, (heor) еу | 10.198 [12.087 12748 | 13.054 13220 

E, heor) [eV] 340 | 151 | 085 | 054 | 038 


It is known that combination of hydrogen and oxygen 
is accompanied by an explosion, but its cause remains 
unknown. Let us try to find it. 


Energy of fusion of hydrogen molecule is equal to 
436k] mole, or 4.53 eV pera molecule. As the molecule 
consists of wo atoms, then the above-mentioned energy 
is distributed between them, Thus energy of one bond 
E, between the hydrogen atoms is equal to 226 eV. 
(Fig 4. At mechanical destruction of this bond 2.26 

is enough. At thermal destruction of this bond double 
quantity is required (226x2=4.53 eV) [I] 


2.2600 


Fig 4 
Hydrogen molecule 


In order to form two water molecules, it is necessary to 
break two hydrogen molecules and one oxygen molecule 
into atoms Atmechanical destruction of covalent bonds 
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2.26x2=4.53 eV is required to break two hydrogen 
molecules and 2.56 eV to break an oxygen molecule, 
Sum of these energies is equal to 7.13 eV. If the 
destruction processes of the above-mentioned 
molecules are carried out with a thermal method, then. 
453145 

үзө hydrogen molecules, and 5.13 eV is required for 
the destruction of one оку деп molecule. In total, it is 
‘equal to 14.19 eV. The diference between the energy 


06 eV is required for the destruction of 


spent for mechanical and thermal destruction of 
covalent bond of hydrogen and oxygen molecules is 
almost double. 


It is known that during fusion of one mole of water 
285.8 kJ or 285.8x1000/6.02x10"s1.6x10"=2.96 eV per 
а molecule are released, As a water molecule consists of 


‘one oxygen atom and two hydrogen atoms, 296/2=1.48 eV 
falls per the bond (Fig, 5). Hence the electrons of 
hydrogen and oxygen atoms in water molecule are 
between the forth energy level and the fifth one at the 
‘ss Table 1,21] 


usual temperature (L48/2-074 eV 


Сој 
Pid 


5) Ofen teet. 


ЕСГ. 


олеш, 


Fig 5 
Diagram of water molecule: 

1,2, 3,4,5, 6,7, Bare the numbers of the electrons of 

oxygen atom; B,, P, are the nuclei of the hydrogen atoms 


v protons); e, and e, are the numbers of the electrons of 
hydrogen atoms 


“Thus when to hydrogen molecules 2H, and one oxygen 
molecule O, are destroyed by the thermal method, 
14.19 eV arc spent. Asa res of fasion of two water 
molecules (2H0), 296%2=598 eV is released. There is 
some disbalance here since fusion process of water 
molecule is an exothermic one and 296 eV is leased 
by one molecule. The given calculation shows that 
(14.19-5:98)/2=4.10 cV is absorbed during fusion of 
fone water molecule. What is rhe cause of this 
contradiction? 


The oxygen atom in the water molecule should reduce 
its volume when the transition from gaseous state into 
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liquid state tales place. It will happen when the ring 
electrons of oxygen atom descend on lower energy levels 
(nearer to the nucleus). They will emit the photons and 
their total energy will be equal to energy spent to 
destruction of two hydrogen molecules and one 
oxygen molecule, ie. 14.19 eV. Since two water 
molecules have 12 ring electrons each of them vill 
emit 14.19/12=1.18 eV= E, (Fig. 5). It is more than 
energy (E, 7074 eV) of binding of axis electron with 
the nucleus and it shows that the ring electrons are 
situated nearer to the nudeus than the axis ones. 


In this case quantity of energy produced due to fusion 
of two water molecules (1419+5.98) eV exceeds energy, 
which was spent for the destruction of two hydrogen 
molecules (2.06 eV) and one oxygen molecule (5.13 eV). 
Energy difference of 5.98 eV is divided between two 
water molecules It means that 5.98/2=2.99 eV or 
285.8 kJ/mole fill per a molecule. It corresponds to 
the existing experimental data completely [1]. 


The 
‘explosion, which takes place when hydrogen is combined 
with oxygen. Simultaneous transition of six ring 
electrons of each oxygen atom in the nascent water 
molecules to lower energy levels is accompanied by 
simultaneous emission of the photons, which generate 
explosion phenomenon. 


ibove-mentioned facts clarify a cause of the 


Let us pay attention to the fact that two binding e 


ergies 
E, between valence electrons 2 and 2 and between 1 
and el are shown in Fig. 5, b. Energy of one 
clectrodynamies bond is equal to E, = 0.74 eV. If this 
bond is destroyed by the thermal method, 074327148 eV 
is required. This energy will be released during further 
fasion of the water molecule from hydrogen atom H 
and hydroxyl ion ОН In this case, no additional energy 
is generated. 


Therefore the given bond is destroyed by the 
mechanical method spending 0.74 eV per a bond, each 
electron will have energy deficit equal to 0.74 eV after 
bond destruction. This energy will be immediately 
absorbed from the environment and will be emitted 
during the repeated fusion of the water molecule fom 
the hydrogen atom Н and the hydroxyl ion ОНС. At 
mechanical destruction of one bond of water molecule, 
the covalent chemical bond forms E,= 0.74 eV of 
additional thermal energy which is registered in systems 
of water cavitation constantly (as we have already 
noted) [1] [2], BI- 


It is known that water molecules combine and form 
dusters. If the bonds between the molecules in the 
dusters are covalent ones, mechanical destruction of 
these bonds should be accompanied by a release of 
additional thermal energy as well [1] [2], [3]. 


Experimental Part 


Fig 6 

Diagram of the experimental device: 1 - reservoir for solution; 2 - thermometer; 3 - electronic scales; 4 - solution supply 

duet; 5 - rotameter; б - feed solution gulator; 7 - a special thin plasma reactor is in the process of patenting; 8 - thermom- 
erer; 9 - discharge of heated solution; 10 - inlet reservoir 
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‘Thus, chemical bonds between the atoms in the 
molecules and the molecules in the clusters can be 
destroyed mechanically, by electrodynamic and thermal 
influence. We have already shown that the mechanical 
way of destruction of such bonds requires half energy 
as compared with thermal energy. It appears from this 
that energy expenses for electrodynamic destruction of 
these bonds should be less than thermal expenses as 
well. Electrodynamic impact on the bond gives the 
opportunity to form the resonance modes where energy 


‘expense for the destruction of these bonds is reduced 
to greater degree. In onler to check this hypothesis a 
special experiment was carried out, It was connected 
with electrodynamie destruction of chemical bonds of 
water molecules with a changing frequency of impact. 
“To test this hypothesis the cheek experiment was prepared 
and carried out by (besides the author of this article) 
AL Tlishey, GP. Perekotiy, DA. Beblo, D.V. Korneev: 
А diagram of the experimental device is given in Fig б. 
"The results of this experiment are given in Table 3. 


Table 3 
Prstocol of control test 

Indices 1 2 [з [Mas 
1 — mass of the tolation, which Баз passed through the cacorm kg | 2112 [2153 | 2118 | 2128 
2 temperature of solution at the input of the reactor т degrees ямы 
ЗЕ temperature of the solution atthe output of the reactor t, берсез | 335 | 333 | 355 | 335 
= diferential tempentare of the solution B= t- t, degrees эз | 95 | 95 | 95 
5 dunbiliy of the experiment AT, з 300—300 300 | 307 
6= reading of voltmeter V В zo [250 | 250 | 250 
7 reading oF ammeter T, A T40 | 140 | LAU | 140 
В electric power consumption according to indices of volumcicr 1030 | TOO 1080 | 1030 
and ammeter E,=IxVxA KJ 

T= power spent for heating of the solution, E-E Tams Ar Ej ELI (ET [SGT | ET 
T0- reactor efficiency index according to the reading of voltmeter | 800 | 8.16 | 803 | 806 
and ammeter K= E,/ E, 

Conclusion 


Fig 7 
Photo of heat reactor. 


In the Russian market thie firms (Vusmas, Termovikhe 
and Noteka) sell cavitation water heating equipment with 
energy efficiency index of 150%. Soon, an air heating 
devices with the same efficiency will be produced. The 
processes of mechanical destruction of covalent bonds 
of the air gas molecules, molecules and clusters of water 
and their further fusion serve as a source of additional 
energy generated by these devices [1], [2] [3] 
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Analysis of energy balance of the molecules with 
covalent bonds shows the possibility of additional 
thermal energy formation during mechanical and 
electrodynamics destruction of these bonds. 
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Under the proper configurations and in the correct pre 
glow discharge environment more electrons can be 
released than what is required to trigger the release. This 


release of energy attains a high frequency oscillation 
that is indicative of the metal or metals involved in its 
release 


“The release of high frequency energy from metals and 


semi metals (semi 


Early in the summer of 1981, the pre gow had first 
caught my attention. This is where I had observed it 
between two plastic insulated hook-up wires from radio 
shack. The plasma between the two wires was called 
into existence because of a high voltage power supply 
that I had obtained for my electrogravitic experiments 
“The two wires were twisted together and given a charge 
of around ninety kilovolts. 


conductors) through the 
mechanism in the pre 
glow discharge leads to 
the generation of radiant 


The release of high 
Ше шот of Дес 
fo my identification 


matier. This has lea 


energy. This correlation 


the pre-glow discharge, or fourth state o 


alternative energy circuits. 


quency energy from] 1t was not until 1989 
conductors is credited| 


when 1 observed a high 
of the mechanism in 


frequency signal on my 
oscilloscope coming 


to extremely efficient| pue 


from 


has 
though my findings. The release of high frequency 
energy from the atoms of electrical conductors is 
credited to my identification of the mechanism in the 


been identified 


pre-glow discharge, or fourth state of matter. This has 
to extremely efficient alternative energy circuits 


‘The pre-glaw discharge condition occurs when a 
sufficient amount of charge difference is applied across 
the gap of two electrical conductors, It makes a hissing 
sound if the electrodes are surrounded by air. The 
electrical properties between this gap change: electrons 
become "stripped" from their respective atoms and are 
liberated. In this state, air is ionized and is transformed 
into a plasma and is no longer a gas. It is now in the 
fourth state of matter, the other three being soli, liquid, 
and vapor (gas). The fourth state of matter is a good 
conductor of electricity, its average resistance being 
much lower than that of the same substance in its 
gascous state, 


А good readily available spark gap combination is lead 
and iron. This combination generates plenty of radiant 
energy and causes noise to be heard on a radio in its 
vicinity As a general rule, the better the thermoelectric 
difference between the dissimilar couple the more radiant 
energy that will be generated when it is exposed to a 
plasma field 
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discharge phenomenon, 
“These signals were coming from across the room and 
originated from a crude component that I had built 
“This crude component consisted of a guitar wire that 
жаз centered through a section of PVC tubing Around 
this tube was wrapped a coil of insulated transformer 
wire. This was my first ion-valve. Ie was excited with the 


same power supply where I had observed the plasma 
effect several years previous 


T knew that my ion valve was generating high frequency 
oscillations using air ions but did not find any practical 
applications for it until six years later. It was in this year 
(1995) when I realized the importance of the ion valve 
and its associated high frequency ion field, known as 


radiant energy to Moray, it being the essential principle 
behind his energy receiver. 


In one experimental set-up, it was confirmed that when 
а charged capacitor is discharged through a spark gap 
that the stored energy is transferred by way of high 
frequency electrical oscillations It was found that these 
oscillations occur directly before the discharge of the 
capacitor, thus the term, pre-glow discharge. It was found 
that during the pre-glow discharge plateau, energy is 
transferred from a primary toa secondary electrical сой. 
Directly after pre-glow discharge, a surge of current is 
measured. At the point of current surge is where most 
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of the stored energy in the capacitor is released as wasted 
heat. It was apparent that by maintaining the pre-glow 
discharge plateau a very efficient mode of energy transfer 
and conversion can be obtained. Logically what is 
required is a control mechanism. This is where my ion 
valve finds its niche, Upon further investigation, it is 


found that it keeps pre-glow discharge oscillations ar 
their plateau, and suppresses current surge in a spark 
рар. It is a self-regulating quenching device. When it is 
placed in series with an 

рар, its plasma hisses smoothly, the arc in the spark gap 


teore tmnsformer and arc 


is almost silent and is very small. Continuous oscillations 
сап be seen on an oscilloscope. А light bulb connected 
to the secondary will glow brightly: This result is not 
possible without the ion valve included in the circuit. 
"The ion valve has the added feature of preventing back 
clectmmotive force, ge 
from being discharged back through the circuit Without 
the ion valve, energy is normally lost when it is 
discharged and is transformed into heat. Using the ion 
valve therefore has the effect of conserving energy 


erated from inductive loads, 


Fundamental Radiant Energy Device 


“Standard” scientific principles are not being violated. 
“There is no fringe science involved with radiant energy 
power generation, This is a very old source of energy 
being extracted and harnessed in a unique way through 
my discoveries. What I have discovered is praet 


limitless source of energy: Radiant energy has existed 
since the beginning of time. What I hold daim to is an 
improved method to generate and to convert radiant 
energy, kinetically active ions, cosmic energy, сай it what 
you will, into useful electrical power. Think of the radiant 
energy power generator as a type of energy detonator 
that liberates great quantities of energy with only a small 
exciting spark. No laws of physics are being violated. 
No new laws are being implied. They are being expanded. 
The concept is not that much different from how a 
lighted matchstick is able to start a bonfire. 


The power generated from my circuits comes from the 
transformation of matter into radiant electricity. It does 
пог come fmm the splitting of atoms. To obtain high 
‘wattage from a spontaneously radioactive substance 
would require unsafe amounts of radioactive material, 


Under the right conditions ordinary matter can be made 
to generate intense surges of radiant energy that can be 
heard on a radio receiver as static noise. Build a device 
that can efficiently capture this energy and convert it 
into useful electrical currents and you will have yourself 


New Energy Technologies, Issue #3 May - June 2003 


a powerful source of electrical power. This device will 
be powered by artificially disintegrating matter as 
described by Gustave Le Bon in his book “The 
Evolution of Matter" and in his book “The Evolution 
of Forces”, 


Energy and matter are two distinct entities of the same 
manifestation. Matter represents a stable condensed, 
form of energy. Heat, light, electricity, ete, are 
‘uncondensed vibrations of matter oscillating at differing 
mates “Cosmic Energy” is the term that Le Bon used to 


define matter and energy as being one and the same 
manifestation, He theorized that when stable matter is 
disintegrated it is transformed into energy that we 
recognize as hear, light, electricity radioactivity, ete 


Semiconductors will generate intense surges of electron 
oscillations that become powerful sources of mdiant 
energy. A simple ion valve, or call it what you will, can 
be used to generate and convert this form of radiant 
energy into useful electromagnetic oscillations A tuned 
transformer can be used to directly convert these 
oscillations into to a practical voltage and amperage. This 
unique valve is shown in Fig. 1. Before it can function it 
must be connected to a suitable voltage source. The 
circuit in Fig. 2 demonstrates the full working concept. 
Other embodiments are also possible, The proof of 
concept circuit reveals how radiant energy can be 
generated and converted into useful electrical currents 
Many additional stages can be added for more power. 
Many other circuit and component configurations can 
also be used but the fundamental conversion principle 
remains the same. The circuit and components shown 
should give you а very clear idea of how the technology 
works. The actual mechanics and electronics of building 
and validating a radiant energy prototype are relatively 
simple. Contrary to what some people might think, 
dangerous levels of radioactivity are never used in my 
devices. 


lon-valve Converter Technology Explained 


"The ion-valve converter (jon-valve) shown in Fig. has 
ап axial negatively charged tungsten cathode wire that 
extends the length its cylinder and is capable of emitting 
secondary electrons. The anode cylinder is positively 
charged and is made from a semiconductive material 
that will readily capture electrons. 


Within a few milliseconds the accumula ted negative ions 


are attracted to the positively charged onrushing atomic 
ions When the negative and positive charges collide they 
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neutralize each other generating high frequency electrical 
oscillations. 


"There appears to be a common thread shared between 
several alternative energy devices. It is the pre-glow 
discharge. The report on the Hans Coler device released 
by the British Government indicates that there is excess 
energy released when electrical contacts are opened and 
dosed. The Lester Hendershotdevice utilized a buzzer 
circuit chat opened and closed its electrical contacts In 
the Alfred Hubbard coil pre-plow discharge flowed 
through electrical contacts, а distributor cap and mdium 
soaked spark plug The Joseph Newman motor used a 
sparking commutator, Thomas Moray invented a 
owing, cold cathode discharge tube that was the heart 
of his radiant energy device Hermann Plauson was 
granted US. Patent No. 1,540,998 that used spark gaps 
to convert atmospheric energy. Frank Wyatt Prentice 
жаз granted Canadian Patent No. 253,765 that detailed 
his invention, which lighted 50 sixty-wate carbon lamps 
‘with an input of only 500 watts, His invention utilized a 
spark gap driven high frequency tuned resonant system. 
Chancy Britten used ion-valves constructed with a 


central wire that was surrounded by a coil of wire which 
is described in his US Patent No. 18267. 
valve was said to have lit up his home in the 19308 
according toa local newspaper article of that time period. 
Alexander Chernetski experimented with what appears 
to have been а type of ion-valve that was filled with 
hydrogen gas. It is said that he got up to five times more 
energy out of his device than what he put into it, Edwin 
Gray was granted U.S Patent No. 3,890,548 for his 
efficient spark gap driven capacitive-discharge motor, 
He improved on this patent by replacing the spark gaps 
with a pre-glow discharge switching tube, His US. 
Patents No, 4,595,975 and No. 4,6617: 

tube in detail. Gray's patents claim to conserve battery 
power by sending unused energy back to the supply 
batteries On close examination, we also find that his 
switching tube is actually a quenching device 


Briten 


describes this 


Radiant energy was generated during the pre-glow 
discharge cycle that also contributed to recharging the 
batteries Paulo N. Correa and Alexander N. Correa 
obtained patents to a pulsed pre-glow dischagre system 
that recovers energy and recharges a battery 

Thave found that radiant enemy is generated when а 
plasma field is in contact with the atoms of an electrical 
conductor. Most importantly, the quantity of radiant 
energy is greatly increased when the plasma field occurs 
between the interelectrode couple of two differing 
electrical conductors. That, the wattage produced will 
depend largely on the type of electrode materials that 
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are used. I do not suspect that the above referenced 


inventors were aware of this amplifying mechanism. 


Fig. 
Ton Val 


In the embodiment in Fig 1 the negative charge on the 
wire in the ion-valve negatively ionizes any gas that 
contacts it. These ions rush towards the positively 
charged cylinder. WI 
electron hits head-on with an elementary differing 
positively charged onrushing metal ion a violent union. 
of the two metals occurs This causes the newly formed 


a metal ion that carries an excess 


bimetallic alloy to violently oscillate, break up (dissociate) 
and to liberate a burst of electrons, The “sea electron 
model” helps to explain this effect. According to the 
sea electron model metals are bonded to each other 
through clectron sharing. The model suggests that metal. 
atoms be bathed in a sea of valence electrons If this 
model is taken one step further it can be seen that when 
metallic atoms are dissociated from cach other excess 
electrons are released in the form of electrical oscillations 
of high frequency (radiant energy). This occurs because 
the electrons no longer take part in the inter-atomic 
binding force that existed before the dissociation took 
place It becomes clear that the freed electrons will add 
amperage to the output circuit to which it is connected, 
Henceforth, the equation I x Е = P holds truc in this 
system. Where, “I” represents the electrons (amperage), 
“E” electromotive force (ionic voltage), and "P" the 


rere eae 
Obtaining Electrical Energy from th 
Mfanstofmation ‘of Cose Energy 


Matter is cosmic energy in a condensed state according 
to Le Bon and Moray. What this means is that matter 
can be excited its plasma state and caused to rapidly 


disintegrate transforming itself into electricity 
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Fig. 2 


Proof of Concept 


‘The proof of concept shown will obtain energy from 
the dissociation of matter bringing the circuit to life. Ie 
does this by creating a plasma field between differing 
electrical conductors. Electrons are unleashed and 
feedback to the circuit where they are converted into 
useful power, 


Plasma oscillating on the 


Acconling to the law of conservation, when we give to 
a material body a determined quantity of energy, this 
energy might be transformed, but the body will never 
give back a quantity in excess of what it received. This 
principle is considered too self-evident to be disputed. 
Tt makes sense that matter can only give up energy that 

is given to it and is unable 


correct wavelength will act 
like a spark on a mass of 
explosive material but 
instead of heat. This is to say 
that the excited fourth stare 


released 


Же excited fourth state of matter (Plasma) 
to become uncondensed (radiant energy). 
The reaction will be far superior to the 
releasing electrical particles foree that invoked it in the first place| 

ecause the energy stored in matier is 


to create excess energy 
т Without violating this lav; 
(solid matter)! marter can be excited into 
giving up its stored inter- 
atomic energy 
Condensed matter can 


become uncondensed if 


of matter (plasma) causes 
condensed energy (solid matter) to become 
uncondensed (radiant energy). The reaction will be far 
superior to the force that invoked it in the first place 
because the energy stored in matter is released. The 
ру that is condensed in the elements of matter is 
immense. The result is that an enormous amount of 
ergy is released with only a slight loss of matter. 


Gustave Le Bon proved this when he demonstrated that 
the action of solar light and from electric arcs on bodies 
produced electric particles similar to those of uranium. 
He showed that it caused all bodies to disintegrate to 
different degrees 
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its oscillations become 
violent enough and henceforth transforming itself into 
radiant energy No laws have been violated. They have 
been expanded. The first law of thermodynamics 
describes the principle of the conservation of energy 
Ie states that “energy is not created or destroyed; it merely 
changes form". The fact is that the creation or 


destruction of energy is a result of matter being broken 
down or built up. They both go hand in hand, 


Naturally occurring radioisotopes were created through 


the billions of years of cosmic ray bombardment of 
ordinary matter. Their matrixes became unbalanced, The 
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correct trigger will cause these isotopes to seek their 
original balanced state. Enormous amounts of electrical 
energy can be obtained from the transformation of 
stored cosmic energy. These isotopes contain a very old 
energy reserve that can be released in a unique way with 
my discoveries. 


Have you ever wondered about spontaneous radioactive 
decay? Is it really a super charged state of matter? If an 
atom can become ionized by either gaining or by losing 
electrons then w not be a nuclear ionization 


can the 


too? 1 hypothesize that atoms do become ionized on 
the nudear level by gaining or losing neutrons. This may 
appear incidental but could be at the very heart of an 
ultra-chemistry. It is highly probable that this 
hypothesized phenomenon is behind natural 
spontaneous radioactive decay and explains many 
unanswered questions about nuclear science. 


Liberated Energy 


With а slight excitement from a pre-glow discharge in a 
spark gap, or even with no excitement at all, as we 
observe in spontaneously disintegrating radioactive 
bodies such as U235, we can obtain large quantities of 
energy. Clearly, we did not create this liberated energy, 
since it already exists in matter, but we release it under 
the right conditions. This is being done without violating 
the law of energy conservation, The idea that matter 
could be transformed into energy was absurd before 
the acknowledgement of nuclear transformations, 


А Nu Science is on the horizon. It involves the means 
of transforming matter into energy without splitting 
atoms This science 


icognizes several isotopes of matter 
that spontaneously liberate energy as observed in 
naturally occurring radioisotopes. My research indicates 
that it is also possible to artificially speed up the natural 
decay process of condensed energy (matter) using a 
minute plasma field, as from a pre-glov discharge, ete. 
With a very small quantity of energy, we will be able to 
produce a very large quantity of energy without splitting 
the atoms, 


Capture Capacitor 


[Nature offers us cosmic energy that manifests itself in 
many different forms, Electricity is only one of its 
manifestations, From this knowledge, we can obtain 
electrical power with no moving parts. The natural world 
contains many storchouses of this cosmic energy 
Energy is all around us just waiting to be transformed, 


67 


“The capture capacitor is one such example. Iris called a 
capture capacitor because it captures and transforms 
electrical change into electrical current. It does this with 
the aid of naturally occurring radioactive matter 
(NORM). Put a pair of dissimilar metal electrodes 
together with a porous ceramic dielectric material 
sandwiched between them, along with a weak electrolyte 
and you have built а capture capacitor, In a low power 
capture component there exists a minute impurity of 
NORM. It is always present in clays and is usually 
present in ceramic materials 


M you want a capture capacitor to generate more power 
all you have to do is to add additional amounts of 
radioactive material to the dielectric. Lead-210 is the 
‘optimum choice because it has a half-life of around 22.3 
years and is a рше beta (electron) emitter. Its halflife is 
almost twice as long as tritium. This means that it is 
feasible to build a component that will put ош power 
dor several years with little maintenance. Lead-210 is a 
decay product of radon gas. The parent source of don. 
is unnium, Therefore, uranium ore can be powdered 
and mixed into the ceramic material. 


“The atomic ions emitted from naturally occurring or 
artificially induced radioactive transformations can be 
directly converted to electrical power, The circuit shown 
can be used to convert radiant energy into useful 
electrical currents. Additional stages can be added for 
more power. The circuit shown gives a general idea of 
how such an energy conversion device functions By no 
means is this technology limited to this one circuit, 
configumtion, or source of radiant energy 
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Ф Anew ype of high Бе superconducting magnet Bom Oxford 
Tosrument has enalded physicists the Univesity of Notingham 
to balance the fome of gravity and levitate heavy and dense materials 
such as lead, gold and diamonds. The patented Minimum Condensed 
Volume™ (MCV!) Ciyoftee™ superconducting magnet, 
developed and manufactured by Oxford 

сакто with the Univesity of Nosingham, is the Бен of is 


kind inthe wodd. Unlike conventional superconducting magnet, 
the MCV mignet never needs tobe refilled wih qud helium and 
yet can generate a field over 300000 times stronger than the Earth 
manene field. MCV has а very small footprint and, operating at 
42 K with а room temperature bore, can generate highly stable 
maet fields up to 16 Tesla. 


пара /wrwwonford-instruments. co uk 


Ф Polish inventor Zygmunt Orlowski called attention of the 
Gente society this perpetual motion machine METOZ, which 
Acconding tothe author after Farther provement will be ае to 
еши energy from the earth gravitation. 


bug annens pil 


metozor/perpetual motion machine hum 


4P is necessary to change behavior of peoplein order to decrease 
environmental damage. This was бе message of “Green Week, 
2003P which took place since June 2 through June 5 in Brussels 


The conferences key issues were three aspect of United Europe 
environmental policy: sustainable produerion and consumption, 
rencwsble energy and water suppl 


Green Weeki the Бен environmental foram of such a seale. Three 
thousand particip 


over the мова represented 
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отита and finds, industry and mass media. The exhibition 
ganized in Ње Fame work of Green Week included 62 displays 
om 14 European cowaries and were dedicated to the newest 
аталма! technologies and projets During the Green Week 
26 confemnoes and seminars rok place, as well as a great number 
of prest coafeences and actions for young people 


> British researchers (Gardner Watts compar) believe that 
Rey have made a groundbreaking scientific discovery after 


apparently managing to "cate" energy from hydrogen atoms. 


The device represents “thermal energy cell” which appears to 
produce hundreds of times more energy than tha: put into i. I 
the бойду are correct and can be reproduced on а commercial 
seale the thermal energy cll could become a f ture of every home, 


hearing water for a fraction of the cost and cutting Fuel bill by at 


dent 90 per cent. 


bus [wesctelegeaph col 
dp Gravity Conversion Rotary Device 


The below figure is fern 
pij /wwursheverylastpageoftheintemet.com /newelaims/ 


Gravityðoror /gravity_mosorhim 


Does it really work? 
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Tim Ventura, USA 


Email: rwenturas@arbi.com 
hisp Awwweamericanantigravinycom 
Бару /wwovamericanancigravty.com/marcusheml 


Editorial: This overview is devoted to the fantastical device created by inventor Marcus Hollingsbead that 
encountered more than its share of publicity and controversy between November 2002 and March 2003, 
You can participate in discussion on ageroup@yaboogroupscom. 


‘The problem with Marcus has been that he was 
pressured by too many people to produce too fast results. 
1 started talking to him in November, and he is always 
sounded like an honest, rational man with a good heart, 
"The problem is that once people started to hear his 
private claims that he could lift something like 2 tons of 
"weight, things kind of went south, 


While people in general have been very well-meaning, 
they are desperate to solve many of our current energy- 
problems, and when Marcus appeared with a potential 
solution it got out of control. Pretty soon film crews 
were showing up at his house unannounced, and he was 
getting unwanted phone calls from people who had 
looked up his number online. 


In ny opinion, itis really a problem of a “social dynamic" 
at work here — too many people, with too much access, 
all at once. This also correlates to the type of peson 


that different people are. For instance, I am a very open 
peson, and I really do not value my privacy a heck of a 
Jot — therefore, when TV crews drop by with 5 minutes 
notice (and they have), I tend to just let them in for a 
demo However, Marcus, who is much more of a private 
peson, seems to have become a bit overwhelmed at 
this proposition 

Also, keep in mind that I had initiated working with the 
media because I felt that it was time for the excellent 
work in the Lifters groups to see the light of day There 
was some debate about this, but the Lifters group as a 
whole has greatly benefited from being about to tell 
people about this new technology: 


Marcus had not actually “gone public" about his work 
He had leaked information about his research to a few 
people, and from there it was leaked to several others, 
who in turn told their fiends about it, Unlike the Lifter 
technology which has hundreds of people that can talk 
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about how it works and where it came from, Marcus 
technology was represented solely by himself. That 
means that everything surrounding his device came back 
ultimately to him alone. Without any real group 
‘ownership of the expertise behind the de: 


As I said before, Marcus was new to the publicity, and 
did not have time to prepare the resources that the rest 
of us have had to answer questions, provide demo 
materials, etc. Naudin and Saviour have a masterful 
manner with regard to teaching people about Lifter 
technology, but they have had years to prepare this 
information and perfect a method of presenting it to 
people 


Most of us in the AG groups tend to proselytize for the 
technologies that we believe in. I knew that I do, and if 
you haunt the newsgroups much you will notice that 
everybody there believes in something and can go on 


for months non-stop telling the world about it (again, 1 
do this). Marcus, however, does not really have this 
personality — he is more of a "take it or leave it” type 
of person. 


For me, this was another indicator that he was the “real 
deal". You have to understand that I have never seen 
working prototype pictures of the Marcus device, and 
all chat I had to go on was the feeling that I got from 
interacting with him on the phone and online. The fet 
that he did not try to "sell me" on the idea was a big 
plus. He told me about the device, and his story was 
always consistent. The other people that he talked to 
also had consistent story — I have not talked to anybody 
and heard a different version than I heard from Marcus 


himself That a big plus from the credibility perspective 


‘Marcus initial goal (from when I started talking to him. 
їп November) was to gradually ease into working with 
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the public to tell them about the technologies he was 


working on. Unfortunately, I probably aggravated the 
issue a great deal, because his early descriptions of the 
technology might have gone unnoticed if it had not been 
for some of the things he had mentioned about his 
research, 


When I read Marcus’ firsts posts on the device, ту very 
fist thought about his daims was that they were bogus. 
Judging from the reaction of the Antigravity newsgroup, 
T gathered that a few other people also had the same 
initial reaction, The reason might be a little selfish — 
after you hear claims but do not see results for a long 
enough period of time, you tend to protect yourself 
emotionally by becoming skeptical to the idea that 
somebody ean be lifting hundreds of pounds of weight 
using a completely new and revolutionary technology 


Nonetheless, something that Marcus had said resonated 
with me. I remember that he was talking about his results 
being based on a study of the Earth fields, which is 
something that I had read about myself during the 
collage years, Telsa had done a lot of work involving 
the Earth’ electrical and magnetic-fields, and 1 had 
always felt that this research might come in handy later 
as a potential basis for Antigravity research. However, 1 
did not have any specific ideas, and began asking Marcus 
questions offline to find out more about his research, 


In reality, I am nobody special, so I think that perhaps 
this would have happened in any event no matter what 
my reaction would have been. Certainly 1 am not the 
only person that took an early interest in his work, and 
from what I leamed later he had already been a little bit 
too honest in the BBC online newsgroup before he ever 
became involved with the Antigravity newsgroups. 


From January to mid-February Marcus became like 
somewhat of an addiction in the newsgroups. This was 
a strange phenomenon to watch, butif he did not answer 
questions in the newsgroups for even a day people 
started asking whether he had been kidnapped or the 
government had assassinated him. 


You have to understand that most inventors tend to 
segregate their time into “public” and “private”. I do, 
Naudin does, and everybody does this When you talk 
to the public about what you have built, ou really get 
into it — but when you are actually working on it, you 
tend to hole up in the garage and put the entire world 
оп “ignor” until you have finished with whatever it is 
that you are doing. 
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Marcus mally started to get publicity in late November 
2002, and it built up over a few week period of time. By 
mid-December, he had а healthy following in the 
Antigravity newsgroup and people in the 5 or 10 other 
AG newsgroups were developing more than just a 
passing interest. Great stuff for Marcus — he had thought 


that he was the only person doing this research, and it 
turned out that lots of people shared this common 
interest with bim. We had lots of mally valuable and 
productive exchanges 


Marcus bided his time working on the projects = he had 
initially stated that he could lift around 200 pounds of 
weight with his November version (prototype #161, if 
1 remember correctly). He did not have а digital camera, 
and he did not want to publish photos until he had a 
better prototype anyways That was OK with me — I am 
used to work with a variety of inventors and came to 
realize a long time ago that everybody has their own 
style Iwas content to wait until Marcus had additional 
data, and the only thing that I insisted upon was that 
sooner or later he ante-up and provide some 
photographic evidence. 


Despite lacking photos or video evidence, Marcus did 
have documentation, In fact, he wrote more 
documentation about his device than I had exer hoped 
to recive. He сте out about the equivalent of 30- 
pages of “real” documentation in a very detailed form 
‘within I-month, and bad the email equivalent of many 
more pages in postings about how the device worked 
‘online, Marcus had already been publishing details online 
for about 2.5 months. 


Despite the incredible amount of published data that 
Marcus was able to complete, in some ways it made 
things worse for him than not having anything at all 
"The reason was the nature of his research. My work, 
currently focused on Lifters, was in a technology that is 
‘easy to explain = the device is built like this, it works like 
that, and it сап be deseribed in a manner similar to some 
other thing... basic, easy to explain, and easy to compare. 


After all, Lifters have been accused by science of being 
ion-wind devices If nothing else, rebutting this claim 
gives us someplace to start — something to compare 
against to provide people with an idea about how the 
device works. Additionally, we had tons of video and 
photographic evidence to back up our claims In Marcus 
case, the documentation that he provided made things 
worse because his technology is so utterly different. It 
is not ion-wind, nor the Biefeld-Brown effect, пог 
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apparently the Searle effect. In fact, the more than you 
tried to pin down exactly what it was, the harder it 
became to describe it 


Also, its not like he could simply fall back onto deseribing 
the construction of the device ~ reason being that it 
contained a series of interrelated coils with a unique 
configuration that were intrinsically tied to the 
operation of the device. Every time he wrote a detailed 
summary of the construction of the device, we had 
come away with more questions than we had started 
ош with, After a time I gave up trying to understand 
how it was constructed, because 1 only had bits and 
pieces 


Marcus was using an arrangement of 6-coils, and what 
are deseribed as “bifilar windings”. Essentially, this 
means that you wind two wires together around a coil 
and then tie one of the ends to another, making the wo 
wires essentially one long wire wound “against itself 
down the length of the armature its on. There are 6 of 
these armatures on the device, mounted around а centml 
RP (or reference point) 


Marcus created all of the terminology for these parts — 
this lends additional credibility to the idea that he had 
had 7 years of experience with it. These are ideas that 
you just do not “make up” for publicity. For instance, 
the bifilar windings on the armature-coils are self 
cancelling fields, and even а basic-clectronies education 
vill tell you that. However, the interesting thing is that 
once you really start to get into the advanced “post- 
scientific” research on magnetic fields you start to see 
self-cancelling magnetic coils all over the place. The 
reason is apparently that while che “B-field” (Editor: i 
magnetic field) of the coils cancels, the "A-Beld" (Flur: 
de, rector potential that Tom Bearden keeps talking about 
does not, which means that you can isolate the really 
interesting effects fiom the coil without having to deal 
with the high field-intensity effects from normal 
electromagnetism, 


Marcus had described these six armatures as being 
activated in а series, or order, to obtain results. Each of 
the coils was spun by an electric motor mounted on the 
armature, and when the coil was spun up to a certain 
speed and “stubs” mounted a periodic intervals on the 
side of the armature were fired in sequence the 
antigravity effect was created, 


Marcus Antigrwvity effect was a directional force that 


sas applied in a unique manner depending on which 
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coils were activated. This means that by activating (for 
instance) coils 1 and 3, he could crate an antigravity 
effect and move the device left — or something to that 
effect, Turning on and off each set of coils gave him 
movement on one axis of thrust, which corresponded 
to X,Y, or Z in a standard 3-D geometric graph, Since 
you can move in either direction down any given axis of 
thrust, this means that you have 6 axis of movement 
height (up and down), width (left ог right), and depth 
(forward or backward). His device provided movement 
оп any axis by either one сой or an arrangement of coils. 


Fora while Marcus did not want to talk about side effects, 
but I pressured him into it. The reason was that I have 
seen side-effects that were pretty darned strange in a 
number of different experiments, and I was willing to 
bet that if I pressured him a bit he would talk about 
what he had seen but did not want to reveal (for fear 
that people would not take him seriously). Ie turns out. 
that I was right. 


‘Marcus had talked about the RP, or “Reference Point” 
upon several occassions. This is a multi-layered device 
that acts somewhat like a capactive element. It sits in 
the dimet center of the Marcus device, and it is the 
reference-point for the entire device. The RP is 
manufactured from cast-iron, and Marcus says that he 


has a local company build them for a few bucks each by 
pouring iron into a mold based on one of his designs. 


You can active the RP at the same time that you activate 
the coils You have coils rotating around the RP, with 
“stubs” on the coils firing periodically at points 
corresponding to spots on the surface of the RP 
‘Meanwhile, you also have an electrical charge on the RP 
itself, which means that there are a lot of elements 
interacting at once to create a very complex dynamic. 


One of the interesting side effects was a darkening and 
“blurring” effect of the RP,asif light was being reflected 
off i, Another was a Star-Trek like “force shield” around 
the ВР These only occurred when all of the coils were 
activated at once, Also note that since the coils are 
‘opposing in nature (one for each direction on each axis), 
that when you are creating the force field effect the 
device cannot be levitating. However, the device is 
opentional, and you have a force-field that you can 
apparently bounce a heavy hammer off without being 
able to penetrate it (Marcus description). 


Another interesting note is that the force-field effect 
can be modified to create a vacuum, Lam not sure how 
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Marcus noticed this, but he had said that it appeared to 
create a vacuum inside of the field's boundaries during 
operation. Interestingly, it also ran very cold apparently 
down to a hundred degrees below zero, but only within 
the localized boundaries of the field 


Lam not a professional physicist, but this is something 
that has been reported with the Scar effect and several 
other experiments and the 

is because you are taking the kinetic energy of the device 
as well as some of the kinetic energy of its molecules 


ason that I believe it occus. 


Gecheat energy), and injecting it into another dimension, 
Afterall, anytime we directly modify a gravitational field 
‘we ame creating a dimensional effect, but in normal life 
we do not noti 
gravitational fields are very gradual 


it because the boundaries between 


Well, in the Marcus device 


lager gradient of time/space/whatever. The difference 
between two frames is the difference between two 
locomotives moving at different speeds — the energy 
input goes into accelerating cach locomotive up to that 
speed, but the actual work is performed if those two 


tins interactis solely a product of the frame of inertial 


reference (mass & velocity = energy) 


Another excellent example is а helium-balloon. You put 
the energy into condensing the helium and pumping it 
into the balloon, but it is not the helium that creates lift 
— itis the surrounding atmosphere. In a very real sense 
a helium balloon gets its energy from the surrounding 
‘environment. The energy that you put into "maintaining 
fight” ina helium balloon is only the strain on the fabric. 
used in holding the helium into the confines of the bag 
that encloses it. With 
the Marcus device, 1 


the energy input is used only im putting the 
device into another frame of reference, butl 
that any interaction between us and ourl 
^t “normal” frame would have to be modified| 
gradient like the Earth's for any interactions with the "modified"! 


the boundary between 
gravitational fields is not a 
several thousand mile 


would bet money that 
it is not the input 
energy crating these 
effects — 


is instead 


ficldis—instead of you hve [frame. 


the difference in 


a gradient perhaps 10-times 


mom intense focused within а 3 to 4 inch area, That 


means thar you am creating essentially a rift in time and 
space (self-healing) that is kept open by the energy that 
you are pumping into the device. 


“To the best of my knowledge, this is the most accumte 
description that I have seen yet for why his device does 
this Marcus himself could not explain why these effects 
occurred, and to be honest I scared him more than a 
little when I told him my theory 


In the hypothesis that I just put forth on the origin and 
functionality of the Marcus device effect, the interesting 
this is that there really is not a direct correlation between 
input energy and the effect itself. That is because you 
эге not using the input energy to actually cause an effect 
— you are essentially using the input energy to translate 
the device into another dimension (although it is still 
panially within ours). 


dea is 
that the energy input is used only in putting the device 
into another frame of reference, but that any interaction 
between us and our "normal" fame would have to be 


Einstein called these “frames of reference” The 


modified for any interactions with the “modified” frame, 


Again, this takes place in normal physics = Баг usually it 
involves motion, and normally it takes place over a vastly 
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frames of 


dimensional/inertial reference between “our” 


‘environment and the “device's” environment, whatever 


that difference may be. 


You see, even though this sounds like a load of BS, 
magnetism is not real. This is not an idea that 1 am 
making up — in fact it is an entire chapter in the physics 
101 textbook kicking around downstairs in my house. 
“Take two magnetic fields, and project them in the same 
direction at the same speed, Field A can not interact 
with Field B, because neither of the fields really exists — 
they are merely ripples on a pond, and that pond is the 
background of the time-space continuum. People that 
believe in relativistic gravitational effects take for granted 
that things like this happen — afterall, gravity is not a 
force per se in relativity — only a modification of the 
dimensions of time-space. Well, most people do not 
realize that Einstein based his theory of gravitational 
force on his study of magnetism. Magnetism is the same 
thing — it is a modification of the fabric of time-space 


lds that did not interact from a 


‘Take two magnetic 
moment ago, and now change the direction that one of 
them is traveling in. Suddenly, the two fields that could 

ich other a moment ago now create an 
incredible "torque" — this is the same thing that we see 
їп barmagnets and electric motors This is the “torsion 
field” research, 
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Bar magnets are different than pure fields because they 


are composed of the discrete fields of thousands of 
tiny magnetic “domains”. That is why the fields from 
bbarmagnets are never “invisible 

because that the fields in bar magnets are too jumbled 
to ever really “line up” to the point of being invisible 


to each other — it is 


Pure fields can do this, however, reinforcing the 
supremacy of Einsteins relativistic effects with relation 
to electromagnetism. 


Anyhow; tharis 


bout it for now — I will try to come up 
with a mom detailed picture for you on this if you like, 
but I expect that you will probably have more questions 
about Marcus theory and device in near future. It is a 
very complex idea underlying his research, but the basis 
of it is the idea of “rotating magnetic fields 


If you want to do additional research on your own into 
related fields of study, 1 would definitely look up 
“lativity and magnetism” — it provides an excellent 
example of how to visualize relativity theory in the study 
of magnetic field interactions. This is something that 
electronics engineers are not taught, which is why you 
have never heard of this in an engineering sense before 
However, in physics is а well-known concept, although 
most physicists prefer to work with quantum mechanics 
rather than relativity these days. 


In terms of rotating magnetic fields, you can look up 
fields” — again, the Russians have the best 

understanding of advanced torsion field physics, 

although their best material probably has not been 

translated yet. Additionally, tating magnetic fi 

the basis for the Searle 


lds are 


:Hect and the Hamel device 


Marcus was intrigued by Searles claims, because they 
appear to have matched many of his own results, 
Interestingly; Marcus had developed his work within an 
intellectual vacuum" and had never heard of Searle 
before I told him about the similarities Nevertheless, 
force-fields, ice-cold operating temperatures, and 
antigravity seem to be a pervasive similarity between all 
manners of experiments that have been reported using 
‘tating magnetic fields I had assumed that Searle's 
daims were bunk, bat after hearing about similar effects 
from Marcus research it led to reconsider some of the 
criticism surrounding Searle lately 


One a final note 


опе group that may lend additional 
credibility to this research is Godin and Roshchin in 
Russia. They obviously benefit from the years of 
knowledge that the Russians accrued in magnetic field 
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systems theory, and they attempted a replication of the 
Sade effect device some years back (and claimed to get 
some results). 1 hear that they have been working on a 
revised version of their experimental setup recently and 


hope to have even better results in the very near future. 


Magnetic fow fr a bifilar-wound toroid that is split at four 
points on the toroid. This configuration occurs when the 
coils in the nubs am charged to match the charge on the 

toroidal coil. The configuration is a quadra pole with a 
minimum magnetic field at the center 


Fig 2 


Marcus recommends the Kikusui 60001. and 18000 
multipurpose AC power-supplies 


Figs 


A scale-model mockup of the ring arrangement within che 
Macs device, showing the interlinking coils 
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Systems of conversion of thermal energy 


to mechanical one 


Review prepared by correspondent Alla Pashora, Russia 


There is a wide class of closed-cycle beat engines using differential temperature of water and ambient 
ай: This kind of systems enables thermal energy to be directly converted to mechanical one so as to 
perform a useful work. We publish patent specifications of two analogous devices of this kind. 


Speciation 


MEEA 


tunt trt e 


In 1928 PI. Dobrokhotoy proposed a design of such an engine, 
Je represents an endless chain thrown over a pair of blocks and 
partly immersed into water. The chain consists of coiled pipes filled 
with а volatile liquid (such as sulfurous anhydride or ammonia) 

One end of each coil is fastened to а frame, while another end is 
fastened to a cylinder piston mounted on the same frame. When 
Overwater elements are heated by means of ambient ай, the liquid 
inside the coil evaporate Vapor put pressure upon the pistons which 
being in motion compress air in the cylinder, and thereby reduce 
volume of each clement, When submerging, the element gradually 
cools down, thereupon causing a decrease in pressure of vapor of 
the liquid, which is enclosed within coils. The pistons move in 
backward direction, and the volume of air available inside the 


cylinder 


water buoyancy 


force that sets 


| 
з вже] mus sur вже 


the device in 


In 1980, Y.S. Grigoriev developed his forerunners idea by 
improving the system described above. The inventor aspired to 
enhance the effectiveness of this method of conversion of heat 
energy to mechanical one. He suggested fixing the volume of 
chambers filled with a heat-sensitive actuating medium at its 
minimal magnitude before immersing of those chambers into 


‘warm water In water the actuating medium heats and partially 
evaporates At a maximum depth of submersion, the chambers 
are released from fixation to be expanded during emenion, Thus 
one may avoid expansion of the chambers during their 
submersion. Futhermore, there is а possibility to activate the 
device and get the useful work without preliminary spinup fom 
ап external drive. 
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INVENTION SU1404681 A1 


Increase of | 23.06.88 
volume results | Yu-S. Grigoryev 

+ | Prototype: USSR patent #13584 
in increase of | РОС ӨШ 
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Шуа В. Prigozhin 
(25 January, 1917 - 28 May, 2003) 


Шуа R. Prigozhin, aged 86, Nobel Prize Winner, Belgian scientist of the Russian origin, died on 
28 May in Brussels Prigoohin made a number of prominent discoveries in the field of 
thermodynamics and statistical mechanics of nonequilibrium processes. In particular he developed 
a concept of iteversibilty as applied о thermodynamics Prigozhin was studying time as a physical 
phenomenon. In 1977, he was awarded the Nobel Prize for chemistry "for works on 
thermodynamics of nonequilibrium processes" 


The scientist formulated one of the major theorems of the theory of nonequilibrium processes. 
This theory was ler named after him. According to Prigozhint theorem, stationary state of the system corresponds to 
minimal entropy geneniion. The outstanding physicist was also an initiator of applying methods of theory of nonequilibrium 
processes in biology 


Thermodynamics principles were enunciated in the middle of the XIX century after the invention of a steam-enging, when 
intencion of heat electrical, and mechanical work amused a higher interest. In accordance with the first lav of thermodynamics 
representing an energy conservation principle, energy neither disappears nor appears in any closed system, but transforms 
fiom one form to another: 


The Prigozhint theorem sounds as follows: stationary state of the system (ander conditions impeding attainment of equilibrium. 
state) corresponds to the minimal genearion of cntmpics. If there are no such impediments, then production of entropy 
reaches its bare minimum, ie. zera. The theorem was proved by Prigozbin in 1947. 

Tn thermodynamics the nonequilibrium specifically open systems were of most interest for Prigozhin. In such systems either 
‘or both (mater and energy) interchange а reactions with an environment. At that, quantity of matter and/or energy increases 
‘or decreases in the course of time 


Iris obvious that human society as well as the biological environment is an example of dissipative and nondissipative structures 
Ta the 60s and 70s Prigozhin developed his theory of dissipative struerares and described the formation and development of 
embryos Critical points of bifurcation in his mathematical model are correlated with a point, where a biological system 


becomes consecutive and stabilized. 


For bis scientific career time, the physicist was awarded over 40 scientific rewards and admitted as an honorary 
member into national academies of many countries ай over the world. 
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Russian Academy of Sciences 
Russian Physical Society 
Nuclear Society of Russia 
Mendeleev Chemical Society of Russia 
Moscow Lomonosov State University 
Russian People's Friendship State University. 


The 11% Russian Conference on Cold Nuclear Tranemutaion of Chemical Elements and Bal. Lighting (RCCNT&cBL-L1) is to be held 
during September 28- October $, 2003. The place of the Conference is in Digonmys neat the city of Sochi. 


The program of the Conference inches the flowing subject: 
Experimental research in cod nuclear transmutation (Fusion) and ЫШ lightning 
“Theoretical models with respect to cod cler wansmutasion (fion) and balli 
Applied to these problemas technologies and devices. 


— 


The Organising Commitee of the Conference is pleased to invite you to attend the Conference. The terms of your participation are as 
follow 


“The fl stis $900, which will include the rgsration fee, hotel reservation and living, shree daily buffet meal, conference proceedings, 
Парос боп Бот the Sochi airport and bad, social dinner and special excunion or entertainment. 


The languages of the Conference are Ran and English, 


“The total cos can be seduced to $800 if transferred before August 10 t the acount of the Organizing Committe which is to be 
announced on having received from you à confsmation shout your decision to atend the Coafeienee, 


JE you make a decision to take part in the Conference, please, let us know befor July 1 about he title and abstract of your report, 


Contact telephone: (7) (095) 196-9476 (ask Mr. Igor Goryadhen), Fax: (7) (095) 196-6108 
Email: gnedenko@kise г; Barhutov@ersion.madi.ru; bazhutov@izmican asl. bychvl@orcru 
Adress: T. Goryachey, Russia, 123182 Moscow, 1 Kurchatov Sq 

Research Institute of High Technologies at RC “Kurchatov Institute” 


“Thank you фе publication of my ane. Your magazine becomes mine and note populat. 


My special shanks to Eaton Chief Alexander V Fralo: Whatever they say or write in the press, he has done 2 great work and itis not 
omiy my own opinion. He has managed to do that everybody had been waiting for a long time My collegues (not only from Вони о 
Don State University but aso from other Rostov Institutes of higher education) ask me personally send the best egards to the editorial 
st of your magasine. 


Sergey А. Gerasimov 


Free enemy? 


“The scienti community sr that it cannot exist. Where did we hear that before? Academician Valery Sobolev from the Academy of 
Sciences, the head of the seseareh group working on the experiment says: “This is not some new physics, bat just experiments that have 
‘been performed ver seriously. Make surge of electrons from the environment, remove them, deplete the fused есю with basic 
typical metals; what you derive fromm its what cannot be produced by chemical methods, This is a now state of substance” As the 
пожара say, frst they discovered a paricalrelecrochemieal proces where hightemperature material in a new state are the produet. 
“Ths ina tura alowed to discover a new stare of substance, new class of materials, anew source of energy, a new method of cold plasma 
generation, а new superconductor See whole article at: hep //englsh pena ru/scence/19/94/379/9675 energy al 


Josef Hasilberger 


Personal home page on physies, energy technoleg, social und economie issues: e /swhassbenporeum. 
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Faraday Lab News 


Опе of the most interesting research projects of our company 
in the year 2003 has been the research on hydrogen dissociation 
and recombination processes. It has taken us about half a year 
to build a special vacuum tube and in October, 2003 we 
obtained some experimental results on the heat output and 
efficiency of the system. The system we designed in our 
laboratory is shown in Fig.1 and also on the cover. The water 
cooling system and the heat measurement system make it 
possible to measure the heat output within the range of 100 W 
to 5 kW with pinpoint accuracy. In the year 2004 we are 
planning to go on with our research work 


We have completed the second stage of designing and 
developing a high-efficiency magnetic generator with the 
neodymium permanent magnets of 1.25 Tesla. We 

T confirmed the possibility of double output increase from 
СА the usage of two magnetic induction counter fluxes 
produced by the two coils wound on the generator core 
(Fig.2). 

вз 

Our laboratory continues designing and perfecting a 

powerful "alternator"-type generator with permanent 

magnets and a drum-type rotor, We will give our readers 
more detailed information after we arc aware of the 
patent examining result 


Our research on "The Control of Temporal 

Characteristics of Physical Processes by means of Ether 

Energy Density Change" is also awaiting the results of 

the patent examining group. This rescarch on time and 

the construction of the “time machine” is not a pure 

theory but it has quite real prospects of being applied 

to the aerospace industry as a propulsion method. = 
p 

Itis worthy to note that now the alternative energy prospects in Russia do not entirely 

depend on financial factors, The cooperation is important between rescarchers, 

investors and organizations interested in the innovative development of Russian 

industry rather than in the development of Russia as the world primary natural 

resource is also important. Progressive political and public organizations should 

develop and introduce alternative energy programmes as well as render support to 

local researchers. The successful innovation of new technologies is impossible 

without this support and lobbying government. Let us hope that the year 2004 will 

bring along new opportunities and promising contacts, 


Alexander V. Frolov 
General Director Faraday Laboratory Ltd 
bitp://www.faraday.ru 
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zhilov's Motor 


Yury N. Novozhilov, Russia 
Bratislavskaya Str, 25-6, 390035, Ryazan, 
Tel: (80912) 72-1272 


An interesting but a very simple motor has been designed. It operates on the basis of heating differences 
ofits components due to temperature variations of contacting environments or due to variable radiation 
intensity 


Motor structure 


The motor structure (sce Fig 1) includes a metal or plastic wheel (1). In the center of the wheel there is 
an axis (2), on which spoke ends are fixed (3). Other spoke ends come through a hole in the wheel rim. 
On the spoke end there arc weights, for example, in the form of small balls (4) 


The structure peculiarity is preconditioned by a loop-shapcd part placed on cach spoke (5), which has 
a form of a metal strip ог core. An arched bimetal component is built in the center of each loop-shaped. 
part (6). Joints can be fixed at the joining point of loop-shaped parts and spokes to simplify the motor 
movement (7) 
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In the motor structure described arched bimetal 
components become straight when heated. The 
motor axis ends are placed in bearings (8). 


‘To initiate the motor movement the loop-shaped 
parts need to be in mediums (zones) with 
different temperature. For instance, the lower part 
of the wheel may be placed into hot 
water (9) and the upper part will stay in the 
air (10). 


Motor operation, 


When the motor is in a medium with identical 
temperature, for example, in the air, the 
temperature of all bimetal components will also 
be the same; therefore, they have identical form, 
In this case all spokes will similarly project over 
the wheel rim and all weights have similar distance 
from the wheel axis. 


This state makes the whole system balanced and 
immovable. But ifthe motor wheel is partly placed 
into water with the temperature exceeding that 
of the ambient air the bimetal components in 
water will become straight and shift the 
axis weights from the wheel axis. This 
phenomenon initiates motor operation, 


Let us consider this process in more detail 


Оп touching water, the bimetal component in 
the loop-shaped part becomes straight and 
shifts a weight from the wheel axis. The wheel 
becomes unbalanced, obtains torque and turns 
clockwise, This rotation makes the following 
bimetal component on the next loop-shaped. 
part of the following spoke touch water. This 
bimetal component also becomes straight and 
shifts a weight from the wheel axis, generating 
an increased torque that turns the wheel 
clockwise. 


At the same time a bimetal component comes 
from hot water on the left side of the wheel in 
zone "A". The component cools and restores its 
initial form, ie. it curves more and pulls the weight 
оп the spoke to the rotation axis, This leads to a 
decrease of its counterclockwise torque that 
affects the wheel. 


‘The loop-shaped parts on the left side (A) and the 
right side (B) of the motor wheel will cause 
asymmetry in the number of weights projected by 
the spokes, On the motor left side (A) the weights 
will be projected from the wheel axis when the 
spokes are located in corner "C". On the right side 


(B) the weights on the spoke axes will be shifted. 
from the axis when the spokes are located in 
corner “D”. Fig2 shows that corner "D" is far 
larger than corner “С”. This means that more 
weights will be shifted on the right side of the 
wheel in zone "B" than on the left side in 
zone "A". 


Fig2 shows that the wheel weights generating a 
clockwise torque are projected on the right side, 
On the left side in zone “А” only one weight is 
projected and it generates a counterclockwise 
torque. More weights shifted from the wheel axis 
on the right side will generate a greater clockwise 
torque than the weights shifted from the wheel 
axison the left side. This is the cause of the wheel 
clockwise rotation, 


This interesting effect is achieved due to the 
loop-shaped parts on the wheel spokes with 
bimetal components placed on them. When the 
next wheel spoke reaches corner “Р”, the 
bimetal component connected with it touches 
hot water, becomes straight and shifts the 
corresponding weight further from the wheel 
rotation axis. The motor wheel continues 
rotation, making the next bimetal component 
touch water. It is also heated, becomes straight 
and shifts the corresponding weight from the 
wheel rotation axis, The wheel continues 
rotation. Bimetal components are touching 
water in succession, On the left side, in zone “A”, 
the bimetal components successively come out 
of hot water, cool in comparatively colder air, 
return to the initial sharply curved form and pull 
the weights on spokes to the wheel rotation axis, 
This is the reason for the wheel torque to 
decrease. 


Mass movement from the axis ina rotating object 
commonly causes reduction of rotation speed. 
And, on the contrary, the rotation specd increases 
when the mass comes close to the axis. In motor 
zone "A" the weights come close to the rotation. 
axis after the corresponding bimetal 
components come out of hot water, and the same 
number of weights move from the center in zone 
“BY, Le. these effects on the rotation wheel 
compensate cach other. 


In essence this is a heat machine. The heat 
transfer from a warmer medium — water = to the 
cold medium = air ~ is achieved owing to the heat 
capacity of the band-form bimetal component, 
This is the reason for fast heating and cooling 
processes. Due to the fact that bimetal 
components are not large, not so much heat is 
needed for their heating, 
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‘The motor will operate when the air temperature 
exceeds that of water but in this case it rotates 
counterclockwise. 


There is another model of this motor when nitanol 
components are used instead of bimetal ones. 
Nitanol isa memory metal alloy that changes shape 
when reaching certain temperature. 
Inthisinstance, the nitanol component is normally 
curved but becomes straight when heated (for 
example, up to 50° C), and the weight on the spoke 
end moves from the 
wheel rotation axis initiating rotation of the wheel. 
That means similar operation of a nitanol-based. 
and bimetal-based motor. 


The motorstructurc is very simple and its operation 
does not require power or fuel supply: it is enough 
to place its wheel into the water the 
temperature of which is different from that 
of the air. 


The water level 


The motor structure may be further developed: for 
example, a focused sun ray can be used for the 
heating purposes; the bimetal component can be 
heated with a common electric lamp on one side 
of the wheel, the required heat may come from a 
heating radiator, stove or burning gas-jct. Such. 
motor may be heated when installed on a 
mantelpiece, ctc. 


‘This article describes the motor model that can be 
used as a toy. Being supplied with looking-glass 
units it may be applied to get various luminous 
effects or may be installed in the shop showcases, 
or else at exhibitions, This motor is also able to 
operate in a gravity force environment, even on the 
Moon. There direct sun rays may heat bimetal 
components to 200° C, and the temperature of the 
components located in the shadow almost reaches 
absolute zero, ie. the temperature difference in this 
instance is over 400° C, which enables constant 
efficient motor operation. 


= 


i 


на? 
‘Themotor in operation 
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A. Gerasimov , V.V. Stashenko, Russia. 


Physics Department, Rostov 
Email GSIM1953@mailru 


Introduction 
The electromagnetic rotation is the motion of a magnetized 
body ina direction perpendicular to both the vector of 
magnetization J,, and the direction of the electric current j in 
a liquid inside which the magnet is located (Fig, 1). 
Editor: Readers can compare this vector composition and the 


device scheme of Godin and Roschin with the Searl 
experiments. Tbe similarity is evident. A V. Frolov 


Jm 


> = 
d oar 
m. 


— 


Figt 
Electromagnetic rotation. A magnet M of magnetization J, that is 


partly or entirely submerged in a conductive liquid L with а dire 
current of density | is moving in the direction of the forct 


tate University, Rostov-on-Don, 344090 


The force producing such a motion 
issufficiently weak and, normally, the 
phenomenon is observed at rotation. 
Although, this is quitc a well-explored 
phenomenon [1-6], nobody knows 
what makes the magnet rotate [4] 
There is an opinion [2,3] that the 
motion of the magnet in the 
conductive liquid is caused by the 
forces of attraction F, and repulsion 
Е between currents of density j 
flowing in the liquid and surface 
magnetization currents ў, of the 
magnet, often called the Ampere 
currents as shown in Fig, 1 


The external magnetic field of a long. 
cylindrical magnet originating far 
from either pole is zero. Therefore, no 
force is exerted on charges moving in 
the liquid far from the ends of the 
magnet. Nevertheless, the magnet still 
moves in the liquid with the direct 
current even if it is only a thin 
magnetized needle [5]. Thus, the 
deeper the magnet is immersed in the 
conductive liquid, the more liquid 
gathers around it, The deeper the 
immersion is, the higher the total 
force must be. That should be so. 


In reality, itis quite different. During 
intermediate immersions when the 
magnet is partly submerged in the 
liquid, the torque N does not depend 
on the depth of immersion, in the 
other words, currents flowing round 
the cylindrical magnet do not 
influence the exerting force acting [6] 
Moreover, during ^ shallow 
immersions, the magnet moves 
together with the liquid. This is 
none other than the self- 
interaction [7]. The conductive 
liquid under the magnet experiences 
the magnetic action, The direction of 
this force coincides with the direction 
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of the magnet motion, Thus, the part of the conductive liquid moving in this direction under 
the action of the magnetic field B, affected by the frictional forces in the liquid causes the 
motion of the magnet in the same direction. The only way to find out the role of the self 

interaction in this phenomenon is experimental investigation. It would be appropriate to exclude the 
currents flowing under the magnet, In this case the magnet must rotate in the opposite dire 


Experimental system 


A commercially available cylindrical magnet M of magnetization J,,=1,95-10° A/m and a balanced load 
P connected by a rocker Rare suspended by a thread T as shown in Fig. 2. 


вд? 
The experimental set and its parameters: h=50 пип, г=35 mm, d: 


mm, i770 mm, the diameter ofthe central 
electrode E is 5 mm, the thickness of the bottom G is 2 mm. (x) and (9 are directions of the force acting on 
current elements of current density jin the magnetic eld of inductance B 


The magnet is immersed in the 5% copper sulfate solution (CuSO, so that the depth zof immersion can 
vary. А vessel containing the conductive liquid Z is large enough for the magnet to be almost entirely 
immersed, The cylindrical surface С of the vessel and the central clectrode Е of the system are made of 
non-magnetic materials, The bottom of the vessel G is, of course, insulator. The magnet is coated with 
an insulating moisture- proof varnish. The length of the electrode Е equals the height h of the vessel. A 
direct current of strength / passing through the cylindrical electrode C, the conductive liquid L, the central 
electrode E and the disk electrode D generate a torque of electromagnetic origin which results to the 
rotation of the magnet. The disk electrode D is intended to provide the system with the symmetrical 
supply of the current 
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Experimental results 


The size of this experimental device differs from that described previously [6]. As a result we have 
obtained the torque N, which is about ten times more intensive than the former one. But 
the main result is that the torque does not change its sign when the magnet is being immersed in the 
conductive liquid (Fig. 3). 


Q 0.5 1z/n 


Fig3 
Atypical experimental dependencies ofthe torque У 
acting on the magnet depending on the depth of immersion z 


When the magnet is almost entirely submerged in the liquid the depth of which equals the height of the 
magnet, no currents are flowing under and above it. In this case the rotation of the magnet is expected. 
to be the result of drag action of the rotating liquid located in the intermediate field relative to the 
magnet. This part of the conductive liquid is rotating in the direction opposite to that of the motion of 
the magnetized body. It seems to be the right way. The magnet pushes the liquid away and, therefore, is 
moving in the opposite direction. No, this is wrong If it was correct, this effect would also occur during 
the shallow immersion, At small z the magnet and the liquid rotate together. So far we still do not know 
what makes the magnet rotate, 
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For several decades the author has been 
organizing a contest for young inventors on the 
radio, television, in mass media and the Internet. 
There have been accumulated thousands of 
engineering solutions that belong to 
schoolchildren and youth. There are many 
original ones, including perpetual mobile. 
Though unfeasible in principle, they have 
interesting structure and competent engineering 
solutions, 


For example, a child's dream to create an oblique 
roof over a city or field and direct the rain flow to 
a turbine to obtain mechanical work is of little 
usc. But it's quite another matter if this child takes 
a pencil, a sheet of paper and tries to make a 
sketch ora drawing of such construction. Even if 
the construction is primitive and unfeasible, the 
child will get his first engineering experience and 
self-reliance, 


I can still remember one peculiar case. Once the 
editors were instructed (it was in the times of 
the USSR) to assist an honored inventor of new 
machines. It was a Stalin Prize laureate, creator 
of a special type of lime that was widely applied 
in construction (I will not disclose his name), 
‘The inventor was given (that was not common 
practice) a large room in a shared apartment 
situated in a prestigious block of apartments in 
Moscow. It turned ош that all room space, 
except for narrow passages at the walls, was 
‘occupied by a huge table. On the table up to the 
ceiling there were some pipelines, glass and 
metal vessels, retorts and other laboratory ware. 
‘The most impressive thing was retorts heated 
by gas coming through a hose from the shared 
kitchen, All that staff was bubbling, hissing and 
steaming The inventor was creating a perpetual 
mobile! 


1 will give one more example of a situation 
common for the editors of the "Inventor and 
Rationalizer". Once we had a respectable-looking 
visitor who made an odd request to get the 
President of the French Academy of Sciences to 
respond to his letters about a perpetual mobile 


plan, The essence of Alexander Rodionov's 
(Maloyaroslavets, Russia) invention was that "in 
accordance with Newton's апа Guerin's laws fluid 
flows up through capillaries and turns a wheel 
when flowing down (sce Fig 1). 


ачу 


Guerin's law 
Newton's law 


————— — 


MM 


Fd 
Perpetuum-mobile 


There are many similar projects in the history of 
engineering. Hence, this case may bc considered 
as typical. We all know that the molecular 
adhesion forces (moistening) that push the fluid 
upwards will stick to it and the capillary motor 
will never work But is the idea totally unfeasible? 
Since false modesty is inappropriate when it 
comes to perpetual mobile, Iwill present my ideas 
on this not so honorable subject for the readers 
judgment. 
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It seems that all perpetual mobile inventors start 
not with a pencil and a shect of paper but with 
experimenting on magnets, oblique plane, wicks, 
wheels, springs and other materials at hand. My first 
heat (perpetual) motor was also the result of an 
experiment. 


‘The "Capillary" idea of Alexander Rodionov 
haunted me. I recalled that the great Lomonosov 
devoted lots of time to studying molecular 
adhesion and capillarity. They are present in 
everyday life, let alone the nature, especially in 
plants that would not be able to exist without 
them. How else would moisture flow up the trunks 
and stems? But, on the other hand, according to 
Mikhail V. Lomonosov’ data, water flows up only 
for the maximum of several dozens of millimeters 
even through the thinnest capillary. But trees may 
have the height of several dozens of meters! If, as 
it is customarily considered, moisture flows from 
onc capillary to another of its own accord, why 
пог suppose that a capillary perpetual mobile is 
feasible? Explanations that moisture in plants 
flows up due to root pressure do not sound 
plausible. So where is the truth? 


Years have passed since that visit of A. Rodionov. 
Now, just like I used to sympathize with, as it then 
seemed, a rather odd inventor, now my relatives 
sympathize with me. One can not blame them: for 
‘weeks and months there have been flowerpots all 


around the apartment - on the tables, windowsills 
and bookstands. With bottles, tubes and self-made 
water manometers to follow, 


Once, when I was assembling a device, 1 could not 
find two similar glass tubes and had to put in the 
tube of thin polyethylene, But no matter how hard 
I worked the water in the communicating vessels 
was at different levels. In the glass tube the water 
level was always higher. It could not be otherwise, 
if you come to think of it, but isn't it the right time 
the words" made of equally wettable material" were 
inserted into the communicating vessels law? 


Here is a primitive experiment: make a hole in the 
bottom of a plastic flowerpot containing soil and 
a plant, and insert there one end of an clastic tube. 
The other end is inserted into the bottom of a 
plastic bottle containing water (scc Fig. 3). In 
accordance with the communicating vessels law, 
the water will flow from the bottle into the 
flowerpot, When we sce that the soil hasbeen made 
wet, the experiment shall get more complicated: 
clevate the flowerpot so that its bottom is higher 
than the liquid level in the bottle. In some days we 
shall notice that the soil has not dried up and the 
water level in the bottle has lowered, One should 


not be a Solomon to guess that the soil or the roots 
of the plant transfer the water from the lower to 
the higher level. Here is a typical natural perpetual 
mobile! 


Fig 2 
Motor 


It is no use referring to the molecular adhesion forces since they can not be applied at such height 
differences. What is it then? A molecular collision as in a boiling kettle? But a leaf has neither high 
temperature nor much space. Nevertheless, water evaporates both from the soil and leaf surfaces, At the 
same time there is rarefaction under the evaporating surface. Can it be the rarefaction that pulls up new 


portions of water? 
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Big. 3 
Rarefaction 


Let us make the experiment still more complicated. Put the leg pipe of a liquid manometer into the 
bottle cork. (Fig, 3) Almost immediately the water level in the closest leg to the bottle will start rising. It 
means that there is rarefaction in the bottle, Can it be the rarefaction that "rules" the plants? 


Most likely, the essence of the mistake made by Rodionov and other authors of capillary motors consisted. 
in attempts to get the water outflow from the capillary. If it is not flowing out but evaporating, as 
it is common for the soil or plants, then, probably, vacuum will manifest itself and the 
capillary perpetual mobile will start working. 


I made my first capillary perpetual mobile many years ago (scc Fig, 4). And it worked: though slowly, the 
wheel was steadily turning, No doubt, it was due to the heat inflow from the air. Therefore, such motor 
will work if there is a temperature difference and relative humidity of surrounding air 
is below 100%. 


нра 
Capillary Motor 
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The heat motor operating principle is clear from 
this figure. The disk (many disks on the common 
axis) is divided into isolated sections. Their surface 
is covered with a moisture-proof piece of materi 
(filtered paper, cloth, etc). The part of each section 
somewhat gets under the base of the next one, 
Hence, a small part of the base of one section anda 
part of the part following the section can get into 
water simultancously. Due to the capillary 
moistening the section and the part will start to 
absorb water, Since the section is shifted about the 
center of gravity, the turning moment is bound to 
appear. The section that is out of water starts to dry 
up, the moment will increase and the wheel will 
start turning 


Having determined that, though slowly, the motor 
is turning, the author applied to a patent authority 
for a patent on the invention of the "Perpetual 
mobile”, meaning it as a joke. I hoped that the 
experts (I knew some of them personally) will 
understand this joke. But, unexpectedly, the device 
was considered an invention, though under the 


name of the "Heat motor" (certificate of authorship 
USSR * 1455040) 


Basically, the motor is similar to the project of A. 
Rodionov. I would not be surprised if he protested, 
The same capillaries and the spontaneous rise of 
liquid on the moisture-proof material. The only 
difference is that the liquid does not flow out but 
evaporates from the capillaries, 


Almost without any reason - onc can not predict 
his eccentricities - I have recently made one more 
capillary motor (scc Fig 3). Perhaps, it resulted from 
my experiments with plants. This motor directly 
and spontancously lifts water to a higher level, 
which is more convincing. Moreover, water flows 
in the form of drops (or a stream) and turns the 
propeller! The motor is quite operable and has even 
been shown on TY. But do not try to verify it on 
your own - such work is useless without certain 
know-how. The author would not like to disclose 
the "secret" yet, 1 could still make a patent 
application. 


‘The Continuous Rotation Device 


‘Theessence of thisinvention isthat inaclosed 
circle the rotation of the object occurs without 
any outer influence or any power sources 
(electric energy, oil, diesel oil, etc.), which 
results in the rotation of the rotating part of 
thedevice. The torque can be easily enhanced 
by means of transmitting it to the reduction 
system. At that rate, the necessary rotation 
speed and rotation power can be acquired. 


The device is small, easy to transport, mobile 
(both, in operation and switch-off), simple 
and inexpensive to make and assemble. It is 
economical, ecological and weather 
independent. 


‘The device can be used in any industrial or 
household appliance field where the 
continuous rotation is required. It is especially 


important to note that this device can be used 
to generate energy on a large industrial scale 
as well as in small laboratories, in mountains 
and remote districts, in tunnels, at sea, etc. for 
it does not require any power lines. 


Patent Claim Priority: 
#20030059, April 19th 2003 


For moreinformation 
contact 
the author of the invention: 
Eldar Sariyev, 
Azerbaydzhan, Baku, 

Tbilisskiy Prospekt, 75- 
Tel: + (994 12) 92-47-73, 98-95-02; 
Email:eldar_sariyev@yahoo.com 
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Vladimir N. Sukhanov, Russia 
Kosmonavtov Str, 35-39,420061 Kazan 
Email WladimirSukhanovêsorosksuru 


Natural hydrologic cycle is a widely recognized 
phenomenon. Water evaporates from the ground 
and water reservoir surfaces, generally, due to the 
Sun heat, then moves to the superstructure 
atmospheric layers where it is condensed, and 
precipitates onto the ground surface, but on higher 
levels compared with evaporation surfaces. In this 
process water is also purified and desalted. From 
the higher levels water flows to its main 
evaporation points, forming streams like brooks 
and rivers where water power plants could be 
established. Flowing to the lower surface layers 
with lower potential energy, water in the Earth's 
gravitational field performs work that can be 
utilized, 


Natural hydrologic cycle principle is used 
in the gravity-heat power system (USA 
patent No. 3953971, International class. 
F03G7/04 of May 4, 1976). 


In this system the temperature difference between 
ground surface layers (the mountain foot and its 
top) is used to produce electric power and obtain 
fresh water. The temperature difference does not 
change much with change of height, and the 
system effectiveness is quite moderate, which can 
be named as its drawback 


The system utilizes free environmental energy. Its 
efficiency (converted to the process maintaining, 
energy) tends to infinity 


The author proposes a new gravity-heat power 
system that can substitute modern hcat powcr 
plants, It contains all installation components as 
рег USA patent No. 3953971 except for the heat 
exchanger on the ground surface whose functions 
are perlormed by a conventional steam boiler. 


Gravity energy component Gin the 


proposed system: 
G-X,TgH, 

where 

* X, - fluid flow, 

+ T- timc of operation, 

+ g- acceleration of gravity, 


» Н – tower height between the steam 
boiler and the freezer (condenser) 


This formula does not allow for vapor density of 
operating fluid, 


‘The vapor density is insignificant as compared with 
the operating fluid density 


Energy P, required to maintain operation: 


P=X,Tq, 


where q = specific fluid vaporization 
energy 


Efficiency K — of the system should not 
be lower than 80% 


To obtain efficiency that equals 120% the 
following is required: 


H-22q/g 


Отн = 254 kilometers. 
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Construction of such towers is too complicated for 
modern technology. Therefore, a stratospheric 
balloon that is linked to the ground surface by a 
flexible twin-core hose rope may be used, One core 
is designed to send down fluid and the other to 
send up vapor. Flowing down to the ground surface 
through the hose, the fluid will generate fluid 
column pressure, The fluid will cross water-turbine 
generator cascades, after cach of which the fluid. 
pressure will decrease and the fluid will continue 
its way down. 


1 = ground surface, 
2 - tower component or the smoke-stack of 
the steam boiler, 

3 = steam boiler, 

A - steam pipe, 

5 = heat exchanger and condenser, 

6 ~ pressure pipeline, 

7 = water-turbine generator, 

8 — heat exchanger and evaporator, 

9 — circulation pump, 

10 = pipeline of the heat carrier circulation. 


Cascade (operating fluid, water) with 500 meters 


‘There is an alternative. To make the tower several 
times lower the evaporation (at the tower foot) and 
condensation (at the tower/mountain top) should 
be phased (in the form of cascade) at various 
pressure values and with utilization of the same 
heat energy. For this purpose a heat carrier is used 
that will transfer heat from the tower (mountain) 
top to its foot. This operation will enable the tower 
height segmentation into H/n sections where n is 
the number of grades in a cascade. 


Cascade structure is shown in Fig. 1 


tain several dozens of grades (50 
and morc). In this case the cascade efficiency 
may approach 120%. 


Decreasing the tower height to 500 meters (for 
water) will allow for utilization of conventional 
water-turbine generators and standard equipment, 


In the proposed cascade the heat energy is required 
to maintain the cascade working capacity when 
Earth's gravitational field energy is utilized. In the 
author's opinion there are still other ways to use 
gravitation, 


‘The system scale is its main drawback. Therefore, 
partial utilization of the proposed principle may 
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seem more attractive. The proposed engineering 
solution was simple, 


In a thermal power station the condenser 

installed on the top of the tower 
(mountain). After the condenser the water lift 
in the water tower finished at the steam boiler 
pressure pipe (omitting the pump that was no 
longer necessary). Energy required for pressure 
pipe operation was saved. In other words, the 
water tower was utilizing the Earth's gravitation 
at the conventional juncture of vapor 
condensation in the steam plant. 


Such proposal was made on June 17, 1982 in the 
patent application USSR N3453603/06, (101161) 
expert code 060701KH. However, the utilization 
of freeand environmentally friendly gravity energy 
did not arouse interest even on the part of patent 
experts 


ва? 
System 


The author is looking for serious partners. 


The Alternative Energy Potential 
in Russia 


Accordingto the International Energy Agency 
(EA) calculations, total investments into the 
energy industry constitute approximately 330 
billion dollarsannually. Almost half of thissum 
(150 billion annually) is allotted to the 
development of the electric power industry 

‘This information only partially reflects the 
potential of the alternative energy 
developmentanddoesnot include the market 
growth factor upon the introduction of 
autonomous power system technologies. Vast 
territories of the planet have not been 
sufficiently developed yet due to the absence 
of local energy resources and power lines. 

From this point of view, Russia is the country 
with an enormous consumer demand 
potential provided that the mass production 
of autonomous fuel-less energy systems 
guarantees low production prices. 


Alexander V. Frolov 
Editor-in-Chief 


Faraday 
Lab Ltd 


Fuel-less energy R&D | 
R&D in alternative astronautics 
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Lev Tolstoy Sir. 7-601 
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[Modern Perpetual M 


Review prepared by correspondent Alla Pashova, Russia. 


Based on the Internet pages and other information sources 


It is common knowledge that any 
experimental information, which is against a 
conventional scientific paradigm, is 
considered to be false, extracted from the 
society and finally is turned into something 
classified and elite. 


Politics-oriented science as a whole and 
natural science in particular often result in 
misrepresentation and falschood of popular 
knowledge that turns it into the fighting 
weapon of socio-political organizations, states 
and their groups. 


World-outlook and political contradictions of 
any society often determine science 
development strategies. In 1885 Nicola Tesla 
presented his transformer in action by means 
of which he lit carbon lamps in a 25 miles 
circle without any cords, conductors or 
switches using the 5000-НР turbine of the 
Niagara hydroelectric power station. 
Afterward, he obtained financial support for 
one of his energy projects. 


Ona special testing ground Nicola Tesla built. 
vacuum-energysystems However, in 1885 the 
systems, as well as the testing ground, were 
destroyed as it became evident that if they 
went on the mankind would never need 
organic fuel again, But the destruction of the 
systems and testing ground does not at all 
mean the destruction of papers and 
documents. Ever since that moment people 
have been trying to find "free energy" 


The experiment of distant lighting of carbon 
lamps without using any cords was repeated 
only once by the physicist 
managed to light the lamps in T 
employing the electric generating systems in 
St. Petersburg. Filippov died in 1914 under 
mysterious circumstances. 


In 1917 the Portuguese American Andres 
invented non-convetional fuel foran internal 


combustion engine. The essence of his 
invention wasinsomeinexpensivechemicals, 
which he dissolved in water (some drops of 
chemicals per pail of water). A special state 
committee tested the new fuel during the 
New York - Washington - New York 
automobile races. After the races one of the 
largest oil monopolies in the U.S. offered 
Andres 2 million dollars in cash for the 
documentsandall rightsfor hisinvention and 
later locked all the information in their safes. 
Two dayslater after getting the money Andres 
disappeared. (The information was disclosed 
by V. Vasilevsky, the former chief of the 
scientific and technical intelligence 
departmentof the KGBofthe USSR, who had 
been in charge of the department since 1930). 


The above-mentioned examples show that 
there were a lot of attempts to develop 
revolutionary energy technologies. But what 
then are the grounds for the ‘energy crisis’ 
complaints? The answer is simple: the desire 
of a group of financial and energy 
multinational corporations for an economic, 
political and, finally, for a total control of the 
world. That is why there is no room for "free- 
energy" hunters in our science, not even as 
laboratory assistants, not to mention some 
higher positions. 
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Practice often negates scientific dogmas, 
especially when it Comes to the efficiency of 
different devices. In general, the traditional 
understanding of efficiency is quite limited 
and should be forgotten. Instead of the 
traditional notion "efficiency" we should 
consider the notion "energy-conversion 
efficiency" (ECE), which has no limits. In 1974 
in the USA a six-stroke internal combustion 
engine was designed which had a double ECE. 
‘The fifth stroke of the engine operation 
included water injection; the sixth was 
characterized Бу the water vapor 
introduction. Firstly, the engine had a higher 


СЕ than that of the Carnot 
Cycle. — Secondly, taking the 
55 % ECE of the contemporary internal 


combustion engine, the ECE of a six-stroke 


engine exceeds 1 


Practice often negates scientific 
dogmas, especially when it 
comes to the efficiency of 
different devices.Ingeneral, the 
traditional understanding of 
efficiency is quite limited and 
should be forgotten. 
Instead of the traditional 
notion"efficiency" we should 
consider the notion "energy- 
conversion efficiency"... 


Before the war there appeared 'studebekkers" 
with the fuel consumption of 5.5 I per 100 km. 
But the fuel-economy record was set by the 
Japanese. In 1986 they built up an automobile, 
which used only 0.055 1 of fuel per 100 km 
(about 44 g). Unfortunately, now we do not 
have plants, which could manufacture 
automobilesof the kind. 


In 1832 Tomson came up with the idea of a 
heat-pump unit. Stating the unity and 
interconvertibility of substance movements, 
he proved that the mechanical energy 
consumption can restore stray heat. At that 
timecross-Atlanticshipshadlow-temperature 
steam engines, which employed exhaust 
steam and ether vapors. The efficiency of those 
engines was already higher than the Carnot 
cycle efficiency. 


Now withthe help of the factsacquired during 
the last century we will prove the scientific 
inconsistency of the orthodox model of the 
second stage of thermodynamics. In 1941 the 
English physicists O. Hougen and K. Watson 
published their work featuring the 
experimental factthat theammonia-saturated 
vapor pressure in liquids was higher than the 
general pressure. For example, with the 
general pressure of 50 atm and the 
temperature of O° C, such pressure was 17 % 
higher. This means that having placed a 
semitransparent partition and a turbine 
between two containers it could have been 
possible to build up a natural-heat vapor- 
converter, This method was used by von. 
Platen, the Nobel prizewinner from 
Sweden, whoconstructeda self-rotating 
centrifugal machine, which provided a 
1000 atm pressure when ammo 
interacted with water. The heat emitted 
was enough to compensate friction 
losses. It is also known that the Carnot 
principle cannot be applied to closed cycles. 
W. Vielstich, ‘Combustion Cells, 1968:"If an 
entropy change of reaction is negative, 
it can exceed 1 It means that a certain 
amount of energy can be obtained from the 
natural heat. Such an effect is possible in 
electrochemical generators, which employ a. 
direct oxidation process before oxidation and 
dioxidation". 


A demonstrative example of scientific 
experiments withdrawn from science is 
discovery * 13 "The knock power-transfer 
regularity" made on December, 18th, 1962, 
which makesit possible tocteatea mechanical 
“perpetual mobile”. The experiment shows 
that the conventional "knock theory" does not 
work in practice: the bouncing energy ofa 
body after it has been knocked can be 
higher thanits energy beforeit has been 
knocked. 


Trying to get some recognition, 
E. Aleksandrov, Doctor of Engineering 
Science, made his demonstrative 
experiment in front of many different 
commissions: a chilled-steel ball when 
falling froma 10 m heightontoafirmly- 
fixed chilled-steel plate made a 14-15m- 
high bounce. That was the notorious 
"perpetual mobile’ as it is. It went on like this 
until somebody decided to explain the result. 
ofthe experiment by a metal lattice internal 
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energy. At once, everything was clear. Since 
thatmoment the above-mentioned principle 
hasbeen successfullyemployed in percussion- 
action machines. This principle can also be 
used in simple electric-power systems. 


Now wecan see thatelectro-technicians had 
already constructed demonstrative ‘perpetual 
mobile’ machines 10 years before politicians 
and economists started to speak about the 
‘energy crisis’ 


In 1921 the mass media wrote about A. 
Hubbard who invented an electromagnetic 
generator without any external energysupply 
‘The Hubbard generator was used as a boat 
motor, 


„пою we can see that 
electrotechnicians had 
already constructed 
е ‘perpetual 
mobile! machines 10 years 
before politicians and 
economists started to speak 
about the 'energy crisis 


demonstrati: 


In 1928L Nidershot invented a 300 W electric 
generator, which did not require any external 
energy supply. The device consisted of a radio- 
technical oscillation generator (500 kHz) and 
a coil, After 68 years there appeared 
publications about A. Melnichenko who 
repeated the experiment. 


In 1927 T. Brown (England) obtained apatent 
on the ways of originating a moving power 
and energy using an electric field. Later, in 
1955 while working in France, he presented a 
system with the speed-capability of several 
miles per hour using a 2000 eV field. After that 
he had to stop his experiments and was sent 
tothe USA. 


In 1943 N. Tesla presented an electric-motor 
automobile. The energy was generated by a 
previously-unknown generator. 


In 1960 Stovbunenko (whose research work 
results were subject toa special verdict of the 
Military-Industrial Complex) presented his 
motor, which made it possible to move in his 
old automobile Moskvich' around the city for 


thewholedayutilizingthepowerofastandard 
automobile battery. 


In 1980 there wasa qualitative break through 
in electro-technical "perpetual mobiles". 
Baumann'selectrostatic machinesofthe total 
capacity of 750 kW started functioning in the 
religious community of Liden (Switzerland), 
serving all daily needs of the village. (See the 
photosbelow) 


The photos are taken from 
Www-free-energy.cc 
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‘Thus, in 1980 there appeared a community 
with no energy problems, no need for 
organic fuel and no fear for the energy crisis. 


In 1881 N. Sluginov discovered an energy 
imbalance that occurred in the water 
electrolysis process. In his experiments he got. 
that the output energy was 30% higher than 
theinputenergy. In 1980 American scientists 
recreated this energy imbalance and proved 
that while employing the steam turbine 
rejected heat, the water electrolysisefficiency 
reaches 120%. 


Thisinformation introducesastory about an 
energy system invented in 1957 under the 
guidance ой. Filimonenko. The system did 
not simply generate energy in the form of a 
high-pressure vapor and output hydrogen 
and oxygen but also absorbed radiation. In 
1960 the USSR Central Committee and 
Cabinet Council gave a special secret ruling, 
known as "The Three 'K’s” (Keldysh, 
Kurchatov, Korolyov) to go on with the 
research in this system. However, after 
Kurchatov's death the project was 
"oppressed" and later on after the death of 
Korolyov the project was completely 
cancelled. The special committee of the 
USSR Academy of Sciences stated that the 
system was functioning against "the Law of 
Nature" I. Filimonenko was dismissed and 
expelled from the party. Later, in 1980-1991 
the experiments were partially renewed 
Several testing systems were constructed in 
the Chelyabinsk region but the construction 
was never finished and the use of a mobile 
system for eliminating the damage caused 
bythe Chernobyl accident was refused. This 
story is a demonstrative example of the 
traditional rejection of promising projects 
by science, which could be very beneficial 
for Russia 


Theoretical Background of 
"Perpetual Mobile’ 


Originally, the term ‘entropy’ was used only 
in connection with the reasoning about 
limited or eternal nature of the Universe. 
Later it came to be used to describe the 
functioning principles of thermal machines. 
Now there exist more than 600 contradictory 
definitions for ‘entropy’, which are actually 
the results of a long and unfinished 


discussion between the supporters of Dekart 
and Leibnitz, who defined ‘motion’ in 
different ways. It is these permanent 
contradictions in the theoretical 
fundamentals of physics that make it 
impossible to explain the existence of a 
"perpetual mobile’. However, standard 
physics has never denied the possibility of 
creating energy technologies allowing the 
ECE higher than 1 


‘Weshould remember that the basisof theso- 
called variational calculation is the 
mathematical apparatus technique of the 
conventional mechanics. It seems that if 
system behavior equations directly depend 
оп time, this system cannot fall under апу 
conservation laws. This is the proof of a 
complete failure of the conventional 
energy conservation law! 


It is these permanent 
contradictions in the theoretical 
fundamentals of physics that 
‘make it impossible to explain the 
existence ofa perpetual mobile! 


In time-independent thermodynamics the 
existence of ‘perpetual mobile’ can be 
explained by the system internal energy 
usage. There exist two kinds of 
thermodynamic systems. Some of them 
when being heatedoraffected in some other 
way start increasing their internal energy 
while othersystemsshow the internal energy 
decrease. The latter are called negative 
absorption systems. The standard version of 
the first law of thermodynamics does not 
cover all the processes occurring in such 
systems The output of a negative absorption 

tem can be higher than its energy. The 
additional output is acquired by the gradual 
internal energy loss. 


‘To cap it all, there are more than а hundred 
experimental facts that show the limited 
nature of the Maxwell theory. They were 
obtained byscientists from different research 
institutes and construction bureaus, were 
tested and registered. ‘Thus, for example, in 
1973 in the USSR the acoustic 
magnetoclectricity effect was discovered. 
The author of the discovery proved the 
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interaction of electrons with ultrasonic waves 
with а 1000-times energy increase. This is 
against the Maxwell theory, which absolutely 
denies effects of the kind, But the limited 
nature of the theory was never accepted. 


However, the examples of the machines in 
action prove that since 1834 when the first. 
refrigerator was invented, when the cross- 
Atlantic ships were equipped with low- 


temperature ether-vapor steam-engines, the 
contemporary science had no right to 
introduce "ће second holy principle’, 
especially in the orthodox form of ‘the Carnot 
cycle efficiency’. The modern theoretical 
physics cannot provide grounds for the 
negation of creating over-unity devices. That 
is why we should rely on the physicists- 
experimentalist who develop the science in 
apractical rather than theoretical way. 


Magnet 1 - Stator 
Magnet 2 - Rotor 


Alekseenko's Fuel-less Motor 
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Patent # 2131636 
Vasiliy E Alekseenko 


20 


New Energy Technologies, Issue *5-6 (14-15) September - December 2003 


ace Defense Research Finds 
Energy and Antigravity Possible 


Dr. Ines Espinoza, USA 


‘emai dr ines@vasantcorporation.om 


Editor: it is worth mentioning that the 
first gravitational-wave physical 
‘mechanism and the mechanism of spin- 
effect "grazer" (gravitational lasers) 
designing were described by S. M. 
Polyakov and O.S. Polyakov in the book 
"An Introduction to the Experimental 
Gravitational Studies", Moscow, 1991. 


After a 7-year research study, a senior 
staff aerospace defense engineer, 
George J. Bugh, concludes 
economically free energy and even 
antigravity are possible. 


А 7-year study of "free energy" devices, 
sometimes called "over unity" devices, 
was done to determine if any of these 
devices generated power Бу 
transferring energy from unknown. 
sources and if so to determine where 
the energy was coming from. Included 
in the study is research of related 
devices with claimed antigravity 


effects. The study attempted to 
determine validity of claims, 
commonalities of device 


characteristics and to determine how 
these devices could work. The results 
conclude that some devices can 
generate economically free 
energy. This study also concludes 
there is a possible link between 
gravity and electromagnetism 
that can be exploited to generate 
antigravity or electrogravity 
effects. 


‘The majority of the study was to come 
up with a theory to explain how the 
devices could work. In his research, Mr. 
Bugh used mostly classical 
electrodynamics rather than quantum 
electrodynamics. In Quantum theory, 
the wave-like characteristics of matter 
aredescribed using abstract probability 
waves. However, Bugh proposes that 
the wave characteristics of matter may 


also be described as coming from a very real sea of unseen 
electromagnetic standing waves among all matter. There is a 
slide show presentation at the website that explains the 
differences between the Quantum and Classical way of 
explaining particle interactions. 


According to classical electrodynamics, all electrically charged 
particles, like quarks of protons and neutrons as well as orbital 
electrons for example, should radiate away energy from 
precessional and precessional plus orbital motion. 


Precession 


Fil 
Electron motion 


If in fact this really happens then all electrically charged 
particles can be radiating away energy all the timc. However, 
all particles can also absorb just as much energy from all other 
radiating particles, The absorbed energy applies 
electromagnetic forces that naturally move all similar type 
Particles into harmonious precessional motions with all other 
particles. This results in a vast sea of electromagnetic standing 
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waves among all matter, Even free particles would move into precessional motions that are in sync with 
the established sea of standing waves. 


Symbolic Electron Process in an 
Opposing External Magnetic Field 


TEE 


Fig 2 
Electron pre 


‘There can be a hidden yet strong tendency towards harmony among all matter in the universe due to 
these unseen standing waves and spin interactions among all matter. This tendency can overcome to a 
great extent the tendency towards chaos and heat death of the universe. This tendency can also be 
exploited to perform work. 


TT 


Figs 
spin wave 


This is an interaction among all matter that Ernst Mach alluded to as necessary to cause matters 
characteristic of inertia. Einstein later called this Mach's Principle. Einstein studied Mach's ideas while 
developing his theory of General Relativity 
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Bugh describes inertial resistance to acceleration as caused by electromagnetic forces. Changesin position 
of a mass will cause phase differences to develop between the precessional motions of the particles of 
that mass relative to the sca of standing waves. This in turn causes electromagnetic force that resists а 
mass from changing its position, 


The rescarch papers are published in a book and a CD titled "Spin Wave Technology Initial Release" 


Spin Wave Technology 


Electromagnetic interaction among uncompensated electron spins 
from gyroscopic precession in an opposing cxtcrnal magnctic ficld 


Electromagnetic interaction among compensating electron spins 
from gyroscopic precession in сс fields manifested from. 
apparent relative motion of protons of the nucleus 


pw 
Spin wave technology 


New Energy Technologies, Issue *5-6 (14-15) September - December 2003 25 


At the end of the book it suggests that it should be possible to create computer simulations of particle 
interactions using classical electrodynamics to demonstrate both inertial resistance and gravitational, 
attraction and it should be possible to simulate devices that manipulate these particle interactions to 
demonstrate antigravity effects. 


m P. Resonant Cavity 


Ferromagnetic material 
Antenna & Ficld Coil 


— -*— — Distance between resonant cavity 
and the ferromagnetic lasing 
material where both the antenna 
emissions and emissions reflected 
off the cavity walls provide the 
maximum re-enforcment of 
coherent electron precession and 
coherent spin waves 


Distances that will allow an 
integer number of EM waves 
between opposite resonant 
cavity walls at the coherent 
electron pression frequency 


Fig 5 
Spin wave laser 


More information is available about the research results at the 
website: www.vasantcorporation.com. 
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On Physics of Electromagnetism 
Mechanical Analogue or Pure Mechanics? 


Yury V. Ivanko, Ukraine 
E-mait-uxoiv@hotmailcom 


After publication of the article 1) longitudinal - showing as electric voltage, the gradient of 
"Study of possibility of a bigh- Potentials between the emitter feeding point and the emitter 
energy hyper-low-frequency Cod end, Us 

electric field" in the "New Energy 2) tangential - showing as amperage - electric current, I; 
Technologies" magazine, Issue 

#2, 2003 1 am often asked why 1 3) radial - showing as the interacting force of two flows 


have mentioned tbe Big Bang in magnetic feld (attraction repulsion Н (not tobe mixed with 
my hypothesis the commonly used term of magnetic intensity), 


1 would like to reassure atheists 
since I do not back the Big Bang Spin direction 
hypothesis. But I bad to base 
myself on something. At present 


the origin of the Universe as a A-A 
result of the Big Bang bas priority = =n 
and is recognized by the ON 


academic science. 


Both theorists and experts have 
long noticed a deep analogue 
between vortex motion of air 
currentsand electromagnetism. My 
vision of the physics of electricity 
and electromagnetism is fully based 
on existence of a vortex capable 
physical environment. What is 
Considered to be and is measured 
as electric voltage, electric 
current, magnetic or 
gravitational interactions is 
nothing but similar- 
originating phenomena - the 
result of vortex flow 
environment affecting our 
detectors - dissimilar 
formations for these vortex 
flows. 


For instance, let us consider three 
vectors for the flow along the skin- 
layer of the line conductor - aerial 
emitter, together with alternating Fig 

voltage attached to it (Fig. 1): Interaction of two left-handed homogeneous parallel lows. 
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Let us consider it step by step: 


Consider line conductor AB with length Lin 
free space (Fig. 2). 


и 
1 


Fig2 
Line conductor in free space. 


Let us assume that he is not affected by and 
fields. Then the gradient of potentials between 
A and B equals zero. Let us apply sinusoidal 
voltage from the generator output to point A 
(Fig. 3). 


fu 
th 


tart 


DE 
Sinusoidal voltage at the generator output. 


Let us consider the initial time point t, The 
generatoroutputvoltageisU-0. Attime point. 
t, the generator output voltage has changed 
and took on value U , 


It is necessary to note that (See Fig, 2) the 
propagation speedis finite: c= 300000 km/sec. 

Point Bwill"leam" about the voltage alteration 
onlyin timet =t ;*L/c. Therefore, at time point 
t, between points A and B appears gradient of 
potentials Ag =U , So what is the direction of 
vector U ? Right, along conductor AB. 


What practice says 


One should not be a physicist or radio 
mechanic to notice small electro-shock of 
ungrounded metal objects close to aerials of 
powerful transmitters, Specialists term them 
as "electromagnetic inducers". Has an expert 
ever measured the actual characteristic of the 
field intensity distribution along a line 
conductor? Why should he? Everyone knows 
from school lessons how alternating voltage 
is distributed along the conductor, the length 
of which iscomparable with the wave length 
(ig 4). 


© 
14/4 L 


Fig 
Classical representation of voltage distribution along a 
linear vibrator а) for , b) for4/2, c) forA/4 


Now let us consider what experimental 
 measurementssuggest. 


Anexperiment of measuring the field intensity 
distribution alongthelineconductorisshown 
below. A classic field indicator (FI) assembled 
asperscheme in Fig, wasusedasan intensity 
 measuringinstrument. 


Figs 
Fieldindicator principle diagram, 


Flwas located in immediate proximity to the 
vibrator but had no galvanic contact with it. 
Experimental frequencies were selected in 
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accordance with the standing wave coefficient 
minimum (SWC) for 2, 4/2, 4/4. Sinusoidal 
signal generator was connected to oneend of 
the vibrator (Fig ба). 


егис pam. 


3 Vineztor. С 
T L 


дб 
Measured field intensity 
alonga linear vibrator. 


To betterunderstand diagramsin Fig, 6 curves 
aredrawnattheupperandlowerendsofeach 
axis L that corresponds to the vibrator 
location. The curves were run with FI 
horizontally located on both sides of the 
vibrator. 


From Fig. 6d it is clear that the diagram is 
axisymmetric and looks like a conic funnel. 


Meanwhile, the vibrator directional diagram 
measured by the monitor receiver far more 
distant than A, shows the characteristic that 
coincides with the simulated one through the 
Matlab-6 system (See Fig.7). As you can see 
from this figure, the spatial characteristic of 
the directional diagram is in the form of a 


g££696885886 


вт 
Matlab-6-simulated directional diagram of the semi- 
wave vibrator 
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А series of alterations was made to explore 
vortex ether dynamic processes with variable 
wave length and frequency in line conductors, 
solenoidal and flat coils, etc. 


For certain purposes the solenoidal coil may 
be considered asa shortcut linear vibrator. On 
respective frequencies the field intensity 
distribution along the solenoid corresponds to 
the linear vibrator. This data may prove useful 
to many modern engineers of the Tesla 
transformers and generators. To increase 
voltage on the cold end a toroid capacitor is 
setin the Tesla transformers. Nuclear physicists 
use the hemisphere capacity for the particle 
accelerators. Thus, a voltage of millions of volts, 
maybe achieved. 


Flat coils are best explored in terms of field 
intensity distribution (See Fig 8) 


Figs 
Field intensity distribution fora flat coil in a closed 


Field intensity distribution on a resonance 
frequencyiscorrect. 


The practical experiment for the case in fig. 
6d has shown that the neon lamp that is 
connected with the vibrator end will be off. 
And this is with a 100 W generator! It is a 
paradox, one would say. The measurement 
diagram showsa"splash"of the field intensity 
atthe vibrator end but we feel nothing Indeed, 
when the FI is located as shown in Fig9 for 
2/4, the "electrodynamic vacuum" will 
generate. The device showed "0" intensity, 
which conforms neither with the diagram in 
Fig6 nor with the diagram in Fig7. 


Viri 


Field indicator shows: 


The same "vacuum" in the center of tornado. 
was observed by people in the epicenter. 


Remember what is measured with the field 
indicator (an ampere meter) along the linear 
vibrator. The Ampere force! 


So, both people and their environmentarein 
rotation process. The Earth rotates around its 
axis and around the Sun. The Sun rotates 
around the Galaxy center. The Galaxy rotates 
around the center of the Universe. The 
Universe rotates, 


Every space point has an inceptive rotation 
impulse (torque). Let us remember the 
analogy. Water flowing out of the tub rotates 
counterclockwise in the northern hemisphere 
and clockwise in the southern hemisphere. If 
youseta right-handed torque in the northern 
hemisphere, the water will continue to flow 
counterclockwise. 


The electromagnetism is the same. It has a 
natural left-handed rotation. Nevertheless, 
practical radiotechnology is familiar with 
right-handed fields artificially generated by 
transmitters. 


The commonly used term of magnetic 
interactions is easier to understand if we 
consider the electromagnetic field as a vortex 
flow. Two left-handed homogeneous parallel 
flows are shown in Fig.1. At the point of 
interaction A of vector projection, the speeds 
of flow propagation on section plane A-Ahave 
opposite direction and compensate each 
other. The actual flow density is p,< p< р, 
Reduced pressure occursat point A. The flows 
are attracted, The resulting attraction vector 
for the whole flow is radially directed. The 
counter parallel flows will have composition, 
ie. overpressure, and will repel. 
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Oneshould note that graphic presentation in. 
ig | for vectors Hand Ifor the etherdynamic 
systems is possible only in special cases. In 
dynamic vortex flows the current intensity 
vector is actually directed towards the flow 
movement and coincides with the vector 
direction of its propagation speed (V). The 
resulting vector H remainsa radius-vector only 
for the considered point of interaction of two 
flows. The flow energy parameters are defined 
by its propagation speed V (Fig.1). 


Тат convinced of existence of ether vortex 
flowsin the Universe. Modern astronomic and 
cosmologicalsurveysconfirmmy hypotheses 
ofaether Hyper-fieldsexistenceona Universal 
scale. 


The commonly used 
term of magnetic 
interactions 
is easier to 
understand if we 
consider the 
electromagnetic 
field as a vortex 
flow. 


Even an amateur in aerodynamics and dynamic of 
gas vortex may make cosmological conclusions: 


+ vortex initiation implies the initial gradient 
flow of at least two counter flows, 


+ energy parameters of the emerging vortex flow 
can not exceed those of the parent flows 


+ there exist ether flows with energy exceeding 
that of our Universe 


+ ош Universe has not originated from a point 
and is not finite, It is the spiral (Vortex) structure 
of our Universe that testifies against the Big Bang 
hypothesis 


Conclusions: 


Practical radiotechnology is familiar with the 
key difference between the field intensity 
distribution diagrams of aerial emittersin near 
and far zones. After combining diagrams 6d 
and 7b (Fig 10) it is possible to draw certain 
conclusions, 


When transverse waves (radio waves) are 
formed around the aerial vibrator, the double 
transformation of the initial flow geometry 
starts 


+ the first flow isa homogencousspiral 
flow on the conductor skin-layer; 


+ the second flow is a non- 


homogeneous vortex flow of the near 
zone; 


‘The toroid volume alteration in the far 
zone (as per the transmitter vibration 
frequency) forms volumetric planar 
transverse vibrations (spherical waves) 
that are called electromagnetic or radio 
waves. The gradient of potentials 
alterations (as per the transmitter 
vibration frequency) provoke changes 
of the Coulomb plane, which form 
longitudinal vibrations with a narrow 
directional diagram. 


View 2/2 


New Energy Technologies, Issue *5-6 (14-15) September - December 2003 


29 


‘The longitudinal flow isassumed tobe formed. 
asa chain of toroids (like smoke rings) 


- _ all reasons for the transverse wave phase 
lagging with the increase of distance from the 


emitter, are also evident, 


Ether-dynamicapproach provides groundsfor - besides the toroid that forms the 
more substantial conclusions and transverse wave, the second flow generates a 
assumptions. А new approach to energy and crucially new radiation that hasa very narrow 
communication systemsismade real. Further directional diagramalong itslongitudinal axis, 
results of the experiments with transmitters 

and aerials, assembled on ether-dynamic 
principles, enabled to draw the following 
conclusions: 


- the aerial ignores wave geometry for the 
second flow and its longitudinal derivative; 


- the radiation along the second flow axis 


, hasaveryhigh penetrating power, 
- all reasons, preventing transformation of 


the transmitter power into the power of - the radiation along the second flow axis 
transverse radio waves, are evident; hasno signs of polarization. 


The list of references is not shown in this article due to its si 
www.efir.com.ua. 


ze. It can be looked up at 


In October 2003 thesecond stage of the research on the “time control” wascompleted. In the 
photo below you can see Chernobrov V. А. and Frolov A. V. in the laboratory, October 31st 
2003, 


Thesecondstage conclusions are quite interesting, however the usage of timers (chronometers) 
as detectors is proven to be inappropriate for they are subject to magnetization and their 
indication variations cannot be reliable in this case. 


‘The next stage will feature the following method of detection of the time rate changes (the 
rate of the matter existence) thats the radiation wave-length measurement. Ifit is possible to 
achieve significant results then we will be able to detect the change of the laser ray colour in 
the area of the effect and its linear path 
deviations. The experiments will be held 
to register the weight changes of the 
detector at the expected influence of the 
produced effect on the ether density. 


Our company looks for cooperation 
with corporations, which are interested. 
in the application aspects of these 
technologies. 


FrolovA, V. 
General Director, Faraday Lab Lid 
7-812-3803844 


bip: fiw faraday.ru 
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Ph. M. Kanarev, АЛ. Tlishev, Russia 
Emaikkanphil@mailkubanru 


In order to solve this task, special 
rds the electrodynamic destruction 
of chemical bonds of water molecules by electric pulses of various 


experiments were carried out as re 


frequencies. 


‘The main task of the experiment was 
to check 

‘lectrodynamic influence on the water 
molecules gives the possibility to 
significantly reduce energy expen: 
destruction of their chemical bonds; 
further fu-sion of these molecules 
considerably increases the output of 
additional energy in the form of heat" 


hypothesis: 


Generator 


(CHECK TEST RECORD FOR PLASMAELECTRIC HEAT GENERATOR 


Photoofthe Thin. 
Plasmaelectric Heat 


Indices [2 | 3 Тэ 
1 | mass of the solution, which has passed through the reactor m, kg | 0470 | 0432 | 0.448] 0450 
2 | temperature of solution at the input of the reactor 1, degrees 2 ERE" 
3 | temperature of the solution at the output of the reactor f, degrees | 66 | 66 | 65 | 6567 
а | temperature difference of the solution A 1, - t, degrees a4 |а | 43 | 43.67 

durability of the experiment Ar, s зоо | зоо [soo | зоо 
6 | reading of voltmeter V, У 450 |450 [450 |450 
6 | Reading of oscillograph , U,V 447 |447 |447 | 447 
7 | reading of ammeter 1, a | 21 | 21 | 21 
7 | Reading of oscillograph , r, A 22 | 22 | 22 | 22 
8 | electric power consumption according to indices 

of voltmeter and ammeters, E,» АЗАТ, К] 284 | 284 | 284 | 284 
9 | power the heated solution, E,- 4.19«m-Ar, К} 7961] 80.01 | 80.72] 80.46 
10| reactor efficiency index K = E,/ Е, 28.04] 28.17| 28.2] 28.21 

Supply voltage and current were measured with the help of a voltmeter, an ammeter and an 

oscillograph (Fig. 1-4) 
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Fig 1 
Voltage 


Fig 2 
Voltage 


Fig 3 
Current 


Process parameter calculation according to the. 
oscillograms (Fig. 1-4) to the check test record 
(Table 1) gave the following results: 


$ Pulse scale 10. 
+ Average voltage amplitude according to Fig. 


and Fig 2; Ua, = (23425428 10526420) x 10/6 
235 V. 


+ Average current amplitude according to Fig. 3 
and Fig. Ала, = (20+6+17+7+10+19+3) x 10/7 = 
74. 


+ Pulse repetition period T 
duration t, = 0.28 ms. 


Ams. Pulse 


+ Pulse frequency f = 1000/7.4 = 135.1 Hz. 
Relative pulse duration $ = 74/028 = 2632. 


+ Space factor = 05/2632 = 0019. 


» Average pulse voltage U,,= 0.019 x 


=4ATV. 


Td 
Current 


» Average current in pulses 1, = 0019 x 117 
222A. 


Thus, it is possible to consider that the 
experimental test of energy efficiency of the 
water electric heat generator with the help of 
two methods gives practically identical results 
and confirms the above-mentioned hypothesis 
concerning the possibility to 
generate additional energy in the 
processes under consideration. It should be 
noted that as during measurements the pointer 
instruments of high class 
of accuracy of 0.2 have been used (relative 


conventional gauging error — does 
not exceed 0.2%), and oscillographic 
measurement accuracy is much lower 
(usually, about 5%), the 
readings of the voltmeter апа 


the ammeter should be considered more 
accurate. 


Commercial efficiency of the water electric heat 
generator will depend on pulse generator 
economy, Since effi-ciency of powerful pulse 
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generators can be near one unit, energy 
efficiency in industrial plants that use the con- 
sidered heat generators should not differ greatly 
from the data obtained during laboratory 
research, 


Simplicity and one hundred per cent 
reproducibility of the described experiments 
open a prospect for quick commercialization of 
the water electric heat generator. 
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Abstract 


Mr. Don Smith has discovered that Ohm's Law of Resistance does not apply to Magnetic 
Resonance that travels unrestricted for great distances. Therefore, multitudes of electrons are 
disturbed. The Magnetic moments are translated into usable electric energy. The Magnetic 
Dipole provides an unlimited source of electrical current. Mr. Smith's "Dipole Transformer" 


has been pending since last September. 


12 Volt 7 Amp Battery ч 
a Rotating Magnetorestrictive Metal Wheel 


Don Smith's 
Rotating Seperator Coil 


Capacitors 


Fil 
Smith's Energy Receiver 


Useful energy occurs as the result of 
imbalances of ambient background energy 
and it is a transient phenomenon, In 
Conventional circuits, the electrical field is in 
a closed system that is damped out with heat 
loss, which severely limits its utility. The flip 
side of the electron generates magnetic 
waves, which is an open system, not 
subjected to heat loss. These being 
unrestricted are the universal source of 
energy. Universally present electrons 
are flipped to their electrical position, 
resulting in useful energy. When properly 
constructed an electrical circuit can become 
self sustainable once started. An obvious 
corollary would be that the number of radio 
or television receivers in operation does not 
deplete the magnetic wave source providing 


theservice. The key source ofunlimited energy 
is Magnetic Resonance. To understand this 
requires putting a stake through outdated 
physics, An obvious example is the piano 
where the keyimpacts the one note givingone 
sound, which resonates with its two side keys 
providing a much higher level. Magnetic 
Resonant Energy clearly amplifies 
demonstrating more energy out than in. 
Excess energy consequent to a reaction 
is called Free Energy and can be very 
large as is in the case of Magnetic 
Resonance. The intentionally ignorant 
physicist makes a habit of ignoring this fact. 


Useful electricity is obtained from disturbed 
electrons, which radiate magnetic fields and 
waves. The generator disturbsand collects this 
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Editor: in September 2003 
Donald Smith took part in the 
annual "Inventor's Week-end" 
Conference where be 
presented tbe report on bis 
invention. In this issue you can 
find more details on the 
conference. 


It is worth of a note that we 
have received a number of 
negative comments on this 
Fig2 inventor's work. However, 
D. Smith's Energy Receiver we thought bis articles to be 
А quite interesting and decided 
tactandundimintheduntitheendortime Penes 10 Publish them. We would be 
is free and the cost of accessing it depends on the 414410 get readers comments, 
ignorance ofthe collector, With an appropriate collector Po are familiar with the work 
system an unending source of environmentally benign, and inventions of Donald 
inexpensive, available energy everywhere, is provided. Smith. 


In our lab we are still working at the 
optimization of the alternator design (electro- 
magnetic generator with the permanent 
magnets). We have introduced the drum rotor 
instead of the disk rotor into the new design 
of the alternator. The operation mechanism 
is the same, namely, the alternation of the 
magnetic Пих near the generator coils occurs 
asa result of the rotating elements operation 
Disk permanent-magnet generator of the rotor, which "shunt" the magnetic flux. 
Faraday Lab Lid. Frolov AV 
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a New Over-Unity Device 


Ryan S. Wood, USA 
14004 Quali Ridge Drive, Broomfield, CO 80020 


Problem description: With any singly successful 
over-unity energy device comes a host of business, 
technical and financial problems and 
opportunities, А public announcement 
permanently will lead to a "Pons & Fleishman" 
effect that at best delays public success and at worst 
derails the entire technological effort. Careful 
attention needs to be applied to the marketing 
launch, replication, patents, legal defense and 
finances. 


Potential Solution: With a few working devices 
that generate100-500 horsepower it is relative! 
isy to hook these units to the electrical gird and 
generate monthly checks from the utilities. The 
law states that major utilities must purchase 
electricity from any supplier at "cost avoidance 
rate now typically, between 6 and 10 cents per 
kilowatt-hour. This law, California Public Utilities 
Commission - Rule 21, for example, is designed 


to help small hydro-clectric producers and solar 
or wind farms, There isa safety requirement of grid 
transfer switches, but they are not terribly 
complicated or expensive. The entire equipment 
set-up must be approved by the utility, however, 
if you start with a diesel electric generator or small 
hydro plant it can be approved, operating and 
stable before the clandestine switch or hybrid 
operation with an over-unity machine. The law is 
strongly supportive of the energy producer and. 
disconnection for non-safety or maintenance. 
reasons is exceeding rare. 


A key benefit of this approach is that you have 
established repeatability by having multiple 
working sites, you have established that it can 
generate money and the technology does real work 
and you have created several independent 
locations where press and scientists can visit to 
validate the over-unity effectiveness in-situ. 


Typical revenues would be as follows: 


Generator Horse Power 100 200 300 400 500 
Annual $, 90% uptime @ 6 c/kWh $35,100 | $70,199 | $105,299] $140, 398] $175,498 
Monthly payment @ 6 c/kWh s292 | 85850 | s8775 | $11700 | $14,625 
Annual $, 90% uptime @ 10 c/kWh | 858499 | $116,999] $175,498] $233,997 | $292,496 
Monthly payment @ 10 c/kWh $4,875 | so750 | s14,625 | $19500 


It will take money without the strings of 
investors to champion and defend a new 
breakthrough technology into the energy 
marketplace and this strategy offers a quiet way 
to prepare for the ultimate launch and resulting 
scientific and media frenzy that will ensue. It 


will take years for the business to form, 
products to be built and marketing and 
acceptance and industry confidence to be 
established. All during those years this strategy 
can generate cash to support engineering and 
operations. 


Please call if there are questions at 303-941-9663 (cell), 
Home: 720-887-8071 
Ryan 5. Wood 
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The Hutchison Effect — 


An Explanation 


Mark A. Solis, USA. 
up, /wwwgeocitiescom/RescarchTrangle 
Email your neighbor_2000@yahoocom 


People often ask, "What exactly is the 
Hutchison Effect?" This brief essay is an 
attempt to answer that question to the 
satisfaction of the majority. First of all, the 
Hutchison Effect is a collection of 
phenomena which were discovered 
accidentally by John Hutchison during 
attempts to study the longitudinal waves of 
Tesla back in 1979. In other words, the 
Hutchison Effect is not simply a singular 
effect. Itis many. 


The Hutchison Effect occurs as the result of 
radio wave interferences in a zone of spatial 
volume encompassed by high voltage 
sources, usuallya Van de Graff generator, and 
two or more Tesla coils. 


Editor: We can call this effect "The H. 
Wells Effect" because be was first to 
describe it in bis book "The Invisible 
man". The main character of the 
book used two sources of electro- 
magnetic vibrations and Wells said 
that they were not Hertz waves but 
something else. "But the essential 
phase was to place the transparent 
object whose refractive index was to 
be lowered between two radiating 
centers of a sort of ethereal 
vibration..."("The Invisible Man", 
chapter 20). 


A. V. Frolov 


The effects produced include levitation of 
heavy objects, fusion of dissimilar materials 
such as metal and wood, the anomalous 
heating of metals without burning adjacent 
material, spontaneous fracturing of metals 
(which separate by sliding in a sideways 
fashion), and both temporary and permanent 
changes in the crystalline structure and 
physical properties of metals. 


Fig.1 representsthe proof of Hutchison Effect 
based on metal blocks. Deformation occurred 
at room temperature as a result of complex 
interaction of electromagnetic fields, 


The levitation of heavy objects by the 
Hutchison Effect isnot- repeat not- the result 
of simple electrostatic or electromagnetic 
levitation, Claims that these forces alone can 
explain the phenomenon are patently 
ridiculous, and easily disproved by merely 
trying to use such methods to duplicate what 
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Fil 


Cold melting of metals 


‘The upper left steel, The lower left aluminium with coin prints and with a coin inserted in a partially open split; 
‘The lower right: fully torn aluminium bar; The middle upper and right: а section part of the aluminium block, 
into which a wood block is fused (brown matter) 


hutp://www.rumormillnews.com/JOHN-HUTSHISON2.htm 


the Hutchison Effect has achieved, which has 
been well documented both on film and 
videotape, and has been witnessed many 
times by numerous credentialed scient 
and engineers. Challengers should note that 
their apparatus must be limited to the use of 
75 Watts of power froma 120 Volt ACoutlet, 
as that is all that is used by Hutchison's 
apparatus to levitatea 60-pound cannon ball 


‘The fusion of dissimilar materials, which is 
exceedingly remarkable, indicates clearly 
that the Hutchison Effect has a powerful 
influence on Van der Waals forces. In a 
striking and baffling contradiction, dissimilar 
substances can simply "come together," yet 
the individual substances do not dissociate. 
A block of wood can simply "sink into" a 


metal bar, yet neither the metal bar nor the 
block of wood come apart. Also, there is no 
evidence of displacement, such as would 
occurit forexample, one were to sink a stone 
intoa bowl of water. 


The anomalous heating of metal without 
any evidence of burning or scorching of the 
adjacent materials (usually wood) isa clear 
indication that possibly the nature of heat 
may not be completely understood. This 
has far-reaching implications for 
thermodynamics, which hinges entirelyon 
the presumption of such knowledge. It 
should be noted that the entirety of 
thermodynamics is represented by the 
infrared portion of the electromagnetic 
spectrum, which is insignificant in a 
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context of 0 Hz to infinite Hz. The 
anomalous heating exhibited by the 
Hutchison Effect shows plainly that we have 
much to learn, especially where 
thermodynamics and electromagnetism 
meet 


‘The spontaneous fracturing of metals, as 
occurswith the Hutchison Effect, isunique for 
two reasons: (1) there is no evidence of an 
“external force" causing the fracturing, and (2) 
the method by which the metal separates 
involves a sliding motion in a sideways 
direction, horizontally. The metal simply 
comes apart. 


Doctor John Hutchison 


Some temporary changes in the crystalline 
structure and physical propertiesof metalsare 
somewhat reminiscent of the "spoon 
bending" of UriGeller,except that there is no 
onenear the metal samples when the changes 
takeplace. One videoshowsaspoon flapping 
up and down like a limp rag in a stiff breeze. 
Inthecaseof permanent changes, a metal bar. 
will be hard at one end, like steel, and soft at 
the other end, like powdered lead. Again, this. 
is evidence of strong influence on Van der 
Waals forces. 


‘The radio wave interferences involved in 
producing these effects are produced from as. 
many as four and five different radio sources, 
alloperating atlow power. However, the zone 
in which the interferences take place is 
stressed by hundreds of kilovolts 


Itis surmised by some researchers that what 
Hutchison hasdoneis tap into the Zero Point 


Energy. This energy gets its name from the 
fact that itis evidenced by oscillations at zero 
degrees Kelvin, where supposedly all activity 
in an atom ceases. The energy is associated 
with the spontaneous emission and 
annihilation of electrons and positrons 
coming from what is called "the quantum 
vacuum." The density of the energy 
contained in the quantum vacuum is 
estimated by some at ten to the thirteenth 
Joules per cubic centimeter, which is 
reportedly sufficient to boil off the Earth's 
‘oceansin a matter of moments. 


Given access to such energies, it is small 
wonder that the Hutchison Effect produces 
suchbizarrephenomena.At the present time, 
the phenomena are difficult to reproduce 
with any regularity. The focus for the future, 
then, is first to increase the frequency of 
‘occurrence of the effects, then to achieve 
some degree of precision in their control. 


The spontaneous fracturing 
of metals, as occurs with the 
Hutchison Effect, is unique for 
two reasons: there is no 
evidence of an "external 
force" causing the fracturing, 
and the method by which the 
metal separates involves a 
sliding motion in a sideways 
direction, horizontally. Tbe 
metal simply comes apart. 


Editor: On November 17th 2003 we 
got to know that the inventor Jobn 
Hutchison can eventually lose bis 
bome laboratory. The property can be 
confiscated upon court order due to 
neighbours' complaints. Apparently, 
it is dangerous to conduct 
experiments of tbe kind at bome and 
even within a town. We wish bim 
success! 


A. V. Frolov 
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ASIMPLE DEVICE FOR HEAT 


А. Ries, A. Z. 


imoes, M. A. Zaghete, J. A. Varela, 


Institute of Chemistry, Universidade Estadual Paulista, Rua Prof Francisco Degni s/n, 
14801-970 Araraquara-SP, Brazil 
Emaik ries@posgradiqunesp br 


E. Longo, 
Department of Chemistry, Universidade Federal de Sao Carlos, Rodovia Washington Luis -km 235, 13565-905 
Sao Carios SP, Brazil 


Introduction 


A few years ago, Zaev [1, 2] demonstrated 
experimentally the possibility of heat to 
electrical energy conversion by means of 
ferroelectrics. A capacitor filled with a 
ferroelectric material was charged and 
discharged periodically at a temperature just 
alittle lower than the Curie point. According 
to Zaev, the capacitor must have a nonlinear 
capacitance dC/dV > 0, which means the 
capacitance increases with rising voltage. 
Besides these experimental results, it was 
proven by a theoretical calculation that the 
electrical energy obtained during discharging 
can reach up to 1.35 of the energy introduced 
to charge the capacitor. The present paper 
presents an inexpensive and simple electric 


circuit which can be used to prove heat to 
electricity conversion experimentally. 
Moreover, the physical mechanism of heat to 
electricity conversion isexplained in the form 
ofa thermodynamic cycle. 


Thermodynamic cycle for energy 
conversion 


The following thermodynamic cycle is 
composed of four reversible steps. It works 
only at a temperature just a little lower than 
the Curie point, where the dielectric constant 
ishighly temperature dependent. Fig 1 shows 
the relative dielectric constant of a 
representative ferroelectric ceramic as a 
function of temperature. 
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Fig 1 
Relative dielectric constant versus temperature for a barium strontium titanate ceramic (80% Ba, 20% Sr) 


prepared by the author. Curie рой 
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Asit can be seen, just below the Curie point in 
the range from 50 to 55°C, small changes of 
the temperature cause high changes of the 
dielectric constant. 


Furthermore, to understand the conversion 
mechanism, itis necessary to understand the 
electrocaloric effect. When an electric field 
is applied to a dielectric medium, the latter 
is polarized, For ferroelectric materials, the 
parallel domain alignment is the most 
important part of the total polarization. 
During the successive alignment of the 
domains, some material parameters in 
particular entropy, heat capacity and 
temperature change. Since the material 
possesses less degrees of freedom in the 
polarized state, its entropy and heat capacity 
are reduced. Asa consequence, provided that 
no heat exchange with the environment is 
possible (adiabatic conditions), the 
temperature increases. It is very important 
to understand that the energy for warming 
of the dielectric is not taken from the 
polarizing electric field. The increase in 
temperature isa result of the decreased heat 
capacity only. 


‘om this, it can be derived easily what means 
“nonlinear capacitance’. 


When a capacitor is charged adiabatically 
which means its voltage increases faster than 
any heat exchange with the environment is 
possible, due to the electrocaloric effect, the 
temperature of the dielectric mustalso increase. 
As it can be seen from Fig.1, below the Curie 
point, an increasing temperature leads to a 
higher dielectricconstant. Assuming that both 
temperatures, theonebeforechargingandthe 
other after charging are still below the Curie 
point, one can say that the dielectric constant 
increases with an increase in voltage. 


Since the capacitance is proportional to the 
dielectric constant, the capacitor has a 
nonlinear characteristic dC/dV > 0. In the 
same way it can be concluded that adiabatic 
charging just a little above the Curie point 
reveals a nonlinear capacitor characteristic 
with dC/dV «0. 


Quantitative experimental measurementson 
the electrocaloric effect in some 


representative ferroelectric апа 
antiferroclectric materials were published by 
Thacher [3] 


STEP 1: Adiabatic charging 
of the capacitor 


We consider a capacitor filled with a 
ferroelectric medium at an environmental 
temperature a little lower than the Curie point. 


An adiabatic charging of a capacitor (no heat 
exchange) effects an increase in temperature 
and capacitance due to the electrocaloric 
effect. We assume that this increase in 
temperature is so small that the temperature 
remains below the Curie point. Finally, the 
capacitor is completely charged while the 
dielectric medium has a higher dielectric 
constant and therefore a higher capacitance 
than it posseses at the environmental 
temperature. 


To go further to step 2, the capacitor is hold 
under conditions where no discharge is 
possible, eg itisdisconnected from the power 
supply. 


STEP 2: Thermal equilibration 


After a short time, the charged capacitor has 
cooled down to the environmental 
temperature. While cooling down, the 
dielectricconstant and capacitance decrease. 
Butthechargesofthecapacitor plates remain 
constant. As a consequence, the voltage and 
the electrical energy increase. This can be 
readily recognized from the general capacitor 
equation q=CV (q=charge, C= capacitance, 
V voltage) 


с, 


STEP 3: Adiabatic discharging of the 
capacitor 


While discharging the capacitor the 
temperature and capacitance decrease (again 
heat capacity changes) due to the 
electrocaloric effect, leading to a further 
increase in the available electrical energy. The 
ferroelectric medium роѕѕеѕеѕ now a final 
temperature below the temperature of the 
environment. 


New Energy Technologies, Issue *5-6 (14-15) September - December 2003 


41 


STEP 


|: Thermal equilibration 


In order to proceed with step 1, itis necessary to reach the environmental temperature. An 
inflow of heat from the environment to the dielectric material is required. 


Electric circuit to observe energy conversion 
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Fig 2 


Electric circuit for testing the energy 


conversion effect, The connections to the square wave generator are labeled 


‘with OV and +/- 5V, the resistors Rb are to adjust the maximum base current of the transistors. 


Assuming the experimenter has a nonlinear 
capacitor, the set-up shown schematically in 
Fig. 2 is proposed as a possible conversion 
device. The circuit contains two different types 
of transistors (NPN and PNP) which fulfill here 
the function of aswitch, 


‘The NPN junction transistor consists of two 
n-typesemiconductors(calledtheemitterand 
collector) separated by a thin layer of p-type 
semiconductor (called the base). On the other 
hand the PNP junction transistor consists ofa 
thin layer of n-type semiconductor lying 
between two p-type semiconductors. The base 
is the ON/OFF switch for the transistors. If a 
current flows to the base, there isa path from 
the collector to the emitter, where a current 
can flow (switch is ON). If there is no current 
flowing to the base, then no current can flow 
from the collector to the emitter (switch is 
OFF). 


The charging-discharging process is 
controlled by a square wave generator which 
producesan output signal switching from 45V 
to -5V. The switching frequency is adjustable 
from 0.1 Hzup to atleast 10 kHz. This output 
signal is applied to the bases of both 
transistors 


During the time the square wave generator 
output signal is +5V, a base current flows 
through the base-emitter junction of the NPN 
transistor which createsa low resistance path 
between the collector and the emitter. As a 
consequence, the capacitor is charged by the 
battery. The collector-emitter junction of the 
PNP transistor has a very high resistance, 
because here no base current flows. 
Therefore the capacitor is not discharged at 
the same time. When the output signal 
switches to -5У, a current flows to the base of 
the PNP transistor and not to the base of the 
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NPN transistor. Now the capacitor is 
discharged 


In order to understand the function of the 
inductance in 2, we analyze the 
thermodynamics of the charging process. 


Fig 3 
Simple circuit for charging a capacitor 


If a linear capacitor of capacitance C is 
charged to a voltage V through the load R 
according to Fig. 3, the energy W =05 СУ? 
stored in the capacitor. During the charging 
process, a time-dependent current I(t) flows: 


10) = V/R exp КО) 
‘This current develops the heat Qin the load: 


=r feod -osv 


Here the integration limits are from zero to 
infinity. This calculation shows, that the 
energy taken from the battery is the energy 
storedin thecapacitorafterchargingplusthe. 
heat produced in the load, also 2-C V2. One 
can sce that the heat Q is not dependent on 


The above used equations are only valid in 
case of a one-step charging process. 


If the capacitor is charged stepwise to the 
final voltage V, eg, using a ramp generator, 
and each voltage step effects a voltage 
increase , the total heat produced in the load 
is (N= number of voltage steps): 


Q-N0; 


суут оз G/N V 


Now the energy taken from the source is: 


(1 + 1/N)1/2 CV" 


Ifthe number of steps N tends to infinity, the 
heat О tends to zero. 


Thisenergylossin theload dramatically 
influences the efficiency of any 
conversion device and must be taken 
into account, otherwise all 
experimental attempts to observe 
energy conversion would fail. 


A more detailed discussion on charging a 
capacitor and the unavoidable energy losses 
was given by Heinrich [4] and Gupta et al. [5]. 


The inductance in the circuit (Fig. 2) effects a 
slower rising of the current during the 
charging process (due to self induction) and 
can reduce the heat generated in the load 
dramatically. 
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The Gates Motor 


A. Akau, USA 

Eraik adrianakau@aolcom 
The Gates motor company has produced 
a motor that does not run on fossil fuel 
or on electricity. It comes та 28 HP and 
a 5,000 HP version. When linked to an 
electric generator, the larger motor will 
produce 2,200 kW. 


My name is Adrian Akau. Iam a recently 
retired school teacher, having taught 
science and math in the public school 
for the past 36 
years. One of the classes I taught was on 
energy. 


Our world should be reaching the half- 
way mark ine vcessible oil by about 
the year 2016. Since the rate of oil usage 
becoming higher each year, it is unlikely 
that the oil supply will last as long as the 
140 years since the first well was drilled 
in Pennsylvania. We will become more 
dependent upon OPEC with all the 
political pressures and problems that 
accompany this type of dependency. As 
the casy oil is consumed, we must look for 


ays to extract less accessible oil such as 
from shale. The added expense will be 
passed on to the consumer. 


The burning of coal is not the answer 
either because coal cannot supply 
convenient energy as does oil. An oi 
based economy cannot transfer over 
readily to natural gas; there is not 
enough natural gas available and it is 
again, not a convenient and 
concentrated source as is oil. We also 
have serious pollution problems with 
the burning of fossil fuels (natural gas 
being the exception) but the burning of 
all fossil fuels have contributed to the 
serious problem of global warming. 


It may take all of 50-80 years to transfer 
to a non-fossil fuel economy. The 
transfer must be made slowly so as not 
to disturb the infrastructure of our 
‘economy which is presently based upon 
fossil fuels. We must gradually create a 
new infrastructure that is non-fossil fuel 
dependent. 


The motor incorporates a 
unique spring configuration to 
provide rotation 


The production model of the motor is 
24 inches high by 48 inches in length. 
onnected to a generator it will provide 
sufficient power for about cight 
hundred US homes. It is designed to be 
tough and to last a long time. It uses a 
high grade airplane synthetic engine oil 
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to prevent friction and the build up of 
heat. Only the oil filter needs to be 
changed. The motor has special needle 
bearings and portions of the motor are 
made of high quality steel. 


‘The Gates motor is designed to run 24 
hours/day, 365 days/year without 
incurring any fuel costs. The larger siz 
motor would come in pairs; the spare 
motor being used as a back-up unit 
should the regular motor be turned off 
for maintenance such as to change the 
oil or in case there should be any 
problems with the first motor. The 
company is willing to enter into a 
contract for maintaining the motor 
after installation, 


The Gates motor represents a major 
breakthrough in motor design 
technology and provides practical 
solutions to environmental and fuel 
conservation concerns. Finally, a 
completely mechanical motor has 
been developed. It can deliver the 
power needed ina wide variety of service 
applications without any waste products 
or emissions to adversely affect the 
environment. This revolutionary new 
motor utilizes spring power technology. 
Unlike conventional motors which must 
reach a maximum rpm level before the 
desired horsepower, the Gates motor 
provides maximum horsepower 
instantly by virtue of the torque stored in 
the springs, 


The basic operating principle of the 
Gates motor involves a series of 
springs configured to provide the 
required motor rotation and power 
delivery. Consider, if you will, the 
operating principle of a grandfather 
clock. Once the clock is wound, it 
continues to operate until it runs down 
and stops. The springs must then be 
rewound so it will operate again. Suppose 
the clock is continually being rewound 


as it operates. Then the clock would run 
continuously. This condition is what forms 
the basis for the operating principle of the 
ates motor. The motor incorporates a 
unique spring configuration to provide 
rotation. The springs inside the motor are 
wound and preset at the factory at the time 
the motor is assembled, The amount of 
torque wound into the springs at the 
factory determines the horsepower of the 
motor. Inside the motor are a multiple of 
springs positioned horizontally in a 
circular arrangement. As the motor 
operates, the springs are unwound a set 
number of degrees. A double ratchet 
system at one end of the motor rewinds 
the degrees used back into the springs. As 
the springs are unwinding, the power 
generated from all the springs reset 
each spring (one at a time) during 
each revolution of the motor. It is this 
reset action that produces and delivers 
power from the springs to the flywheel 
located at the opposite end of the motor. 
The flywheel serves to ensure the smooth 
operation of the motor and to convert the 
springs into useable horsepower. The 
smaller motor has 50 foot pounds of 
torque at a shaft spced of 3000 RPM and 
will produce 28 HP. The HP can be altered 
by factory adjustment. The speed of the 
engine is controlled by а hydraulic pump 
which provides pressure upon the power 
shaft. 


Contacts: Gates Motor Corporation, 
P.O. Box 715, Hauula, HI, USA 96717 
Email-gagates@earthlink.net 


Editor: We tried to get the video of this 
device operation from Gates Motor 
Co., but after along consideration it 
was not provided since the authors 
arecompetitor-conscious. 
Alexander V. Frolov 
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Longitudinal wave: 
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Cold Electricity 


Dr. Peter Lindemann in his book "The Free 
Energy Secrets of Cold Electricity" presents. 
thestoryofthistypeofelectricity which really 
is not electricity as electricity is normally 
meant to be understood. Cold electricity 
behaves differently than normal electricity 

Regular electricity maybe used in the process 
to generate this cold form but this 
transformation is not the type of change in 
voltage and current that occurs in a 
transformer. Rather, it is the extraction of a 


form of current from "normal" electricity by 
a process that uses high voltage. 
In discussing the Edwin Gray motor, Dr. 


Lindemann relatesa demonstration by Gray. 
Gray used a6 volt car battery with lead wires 
running to a system he had devised using a 
voltage booster and a series of capacitors 
which raised the voltage to 3,000 volts. He 
then closed aswitch that ran the high voltage 
into twoelectromagnets which caused aloud 
popping sound and cause the top 
electromagnet weighing a pound and a 
quarter to be propelled over two feet into the 
air. Gray claimed that only 1% of thesystem's 
energy was used with 99% going back to the. 
battery. He said that he had’ split the positive’ 
with his system. 


Other evidence of using this fractionated 
electricity was Gray's use of a small 
motorcycle battery (15 amps which would 
normally produce W=V x A=6 V x 15 А 

watts) to run concurrently six 15-w: 
electrical light bulbs, а portable 110 volt T.V. 
set and two radios. A glowing 40 watt light 
bulb runningoffthe system was dropped into. 
water without the glass breaking; the bulb. 
gave off light but not the heat that 
accompanied a bulb run by regular electricity. 


‘This would mean that tungsten in the 
filament of the light bulb was not resisting 
the flow of this fractionated electricity and 
that this "cold electricity" was causing the 
luminous glow by some other means. 


According to Gray's Patent 4,595,975, low 
voltage was chopped into pulsating DC by 
passing it through a multi-vibrator (buzzer 
like a doorbell). Then the pulsed DC wassent 
through the low voltage winding (primary) 
of a transformer which changed it to 
pulsating high voltage DC current at the 
secondary side. The pulsating high voltage 
DC was rectified by a full wave bridge and 
changed into high voltage DC. 


‘The high voltage DC was used to repeatedly 
charge a capacitor as the current was sent 
tobriefly discharge acrossa spark gap (rated 
at 3000 volts). The discharge of the spark 
across the gap had to be in one direction 
onlyand its duration was controlled by the 
size of the capacitor and by the strength of 
amagnetic field encompassing the gap. This 
magnetic field had a quenching effect 
because it caused back EMF each time the 
discharge occurred. The current from the 
discharge across the gap was then sent 
through a resistor and then to a vacuum 
tube (the conversion switching element 
tube). 


Another of Edward Gray's patents "Efficient 
Electrical Conversion Switching Tube 
Suitable for Inductive Loads" (April 1987, 
patent 4,661,747) described the switching 
tube. It utilizes a low voltage anode (positive 
plate), a low voltage anode (positive plate) 
and one or more electro-static or charge 
receiving grids (located between the positive 
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plates and the cathode or negative plate 
supplyingtheelectrons). Thistube'sfunction 
was to ‘split the positive’. A normal vacuum 
tube usually uses only a single anode at a 
particular voltage to control the voltage flow 
within the tube. The function of the charge- 
receiving grids was to collect the "cold 
electricity" 


The most unusual part of this Power Supply 
circuit consisted of devices specifically 
designed to remove excess energy when the 
Switching Tube was functioning Aspark-gap 
protection device, served to "protect the 
inductive load and the rectifier elements 
from unduly large discharge currents". As 
stated, the rectifier elements are the two 
anodes and the grids in the Switching Tube. 
In а normal vacuum tube, no protection 
would be necessary because the maximum 
power of the tube would be based upon the 
electricity provided to heat the tube filament 
and to charge the anode (voltage x amps). 
Therefore, the excess energy comes from the 
process occurring as the spark gap affected 
electrical pulses pass through the Switching. 
Tube. The process of extracting the "cold 
electricity" places danger of overload upon 
the system. (Please take note that the 
"electricity" from the Switching Tube is no. 
longerthe normal type ofelectricity we have 
from our batteries or from an electrical outlet 
but rather a completely new form with 
entirely different characteristics) 


The description continues, "Should the 
potentials (voltages) within the circuit 
exceed the predetermined values fixed by 
the mechanical size and spacing of the 
elements within the switching tube, the 
energy is dissipated (bypassed) by the 
protective device to the circuit Common 
(electrical ground)" by two strategically 
placed diodes (devices that permit the 
passage of electricity in one direction only). 
‘The question now arises "What is the cause 
of this large amount of excess energy which 
must be dumped to ground through device 
acting likea lightning rod in order to prevent 
the circuit from burning out?" 


То examine the cause of the excess energy 
source, we must go back over a hundred years 
01889. Heinrich Hertz had just announced 


in 1887 that he had discovered 
electromagnetic waves and Nicola Tesla was 
attempting to duplicate Hertz/sexperiments. 
‘Tesla used abrupt and powerful electric 
discharges produced with banks of 
capacitors charged to very high potentials 
and was able to explode thin wire (copper 
bus bars). He came to the conclusion that 
Hertz had mistakenly associated electrostatic 
inductions (electrified shockwavesin air) for 
true electromagnetic waves. 


‘The explosion of the copper bars by means 
of the "disruptive discharges" from the 
capacitor bank produced sharp 
shockwaves which struck Tesla with great 
force across the entire front of his body. 
Tesla said they felt more like powerful 
gunshots rather than electrical sparks. They 
produced effects similar to lightning or to 
those produced by high voltage DC 
generators previously discussed: the simple 
Closing of a high voltage DC generator 
caused stinging shock. AC generators were 
not in use in this pre-AC era and it was 
shown, later on, that AC generators did not 
produce these effects. 


‘This shock was first assumed to be the result 
of residual static charging. It stood straight 
out of highly electrified conductors, seeking 
ground paths which included workmen and 
switchboard operators, In long cables, Tesla 
estimated that this electrostatic 
Concentration was several orders in 
magnitude greater than any voltage the DC 
generator could actually produce. It caused a 
hedge or crown of bluish needles or spicules 
topointatrightanglestothecableorstraight 
from the electrical cable line into the 
surrounding space. The bluish needles 
appeared the very instant the switch was 
closed and disappeared a few milliseconds 
later, after which the system functioned 
normally. However, anyone through whom 
the blue needles passed, especially in large 
regional power systems which used high 
exceptionally high voltages, usually did not 
survive. Generators rated at a few thousand. 
volts produced hundreds of thousands or 
even millionsofelectrostatic volts during the 
start-up pulse. Highly insulated, heavily 
grounded relay switches had to be installed 
to protect workers from certain death. 
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Engineers at this time assumed the effect to. 
becaused bya"bunching" action which 
occurred when a powerful force was 
not able to move charge sufficiently 
quickly through a system. (A similar 
"choking effect" also happened with large 
steam engines; if steam was introduced too 
rapidly, the steam engine could explode.) 
The metal of which the wire was composed 
somehow offered resistance to the charge 
carriers before they were able to move away 
from the generator terminals. It seemed that 
the wire acted as a blocking force to the 
electrons or to some unknown part of the 
electrons for the first few milliseconds, rather 
than as a conductor. The powerful, deadly 
bluish spikes sprang from the line until the 
current charges actually "caught up" with the 
applied electrical field, Itwasasifthespicules 
were a form of relieving pressure on the 
system by converting the voltage impulse 
intosomeother form, 


Testa began wondering why the electrostatic 
field moved faster than the actual charges. He 
believed that this effect could help him find 
electric waves better than his capacitors 
because the line resistance caused the 
electrostatic chargesto bunch together into 
adensity much greater that obtainable with 
his capacitors. 


‘Tesla understood that ordinary capacitor 
discharges were oscillating currents or spark 
currents which "bounced" between each 
capacitor plate until their stored energy 
dissipated. The high surge voltage of the DC 
generator exerted such a high one way 
pressure on the dense line charges, due to the 
millisecond resistance of the metal, that 
possible voltage "bounces" were also 
oscillations of current as was true with the 
capacitors, Tesla used every means possible 
to block the "back-rush" (bouncing) of the 
oscillating current in order to prevent the 
supercharge to prematurely decline; he 
wanted to maintain this powerful "bunching" 
effect as long as possible in order to study it 
and to make use ofit. 


His face and hands experienced penetrating 
shockwave; a sharp pressure and an electrical 
irritation were brought on at the sudden 
closing of the switch. Hisface and hands were 


especially sensitive to these shockwaves 
which caused a "stinging" effect at close 
range. Tesla believed that he was being struck 
bymaterial particles approaching the vapor 
state as they were thrust from bluish crowned 
wire. 


Later on, he was to discover they were not 
gas particles. He placed himself behind a 
glass shield but to his amazement, he 
still felt the shockwaves and stinging 
effects; the glass shield did not protect 
him. Thesestingingrayscouldbefeltat great 
distances from their sources and, to his 
amazement, would penetrateshieldsof both 
glass and copper. Tesla knew that normal 
electrostatic charges spread over the surface. 
of a metal (copper, for example) shield so 
that the stinging effect could not have an 
electrostatic origin and therefore was not 
electrostatic in nature but was from some 
other yet unknown source. 


Joseph Henry in 1842 had noticed the 
magnetization of steel needles by the 
discharge of a Leyden Jar (type of primitive 
condenser made with a glass bottle). The 
Leyden Jar was at the top floor of a building 
while the needles were in the basement. Dr. 
Henry, noting the passage of these 
magnetizing rays through brick walls, oak 
doors, stone andiron flooringand tin ceilings 
believed that the spark given off by the 
discharge released "light-like rays" that 
passed through the material obstacles with 
ease before magnetizing the needles. 


Elihu Thomson, a physics instructorin 1872 
had been attempting to make sparks froma 
Ruhmkortf Spark Coil more clearly visible for 
his physics students. Heattached one pole of 
the coil toa cold water pipe and noted that 
the previously blue spark changed to white. 
He then attached the other pole to a large 
metal table top and produced asilver-white 
spark that would be clearly visible to all 
attending his lecture. He went to the door of 
theroom tonotifyhiscolleague but received 
astrong shock from the door knob. Turning 
off the Ruhmkorrf coil prevented the brass 
Knob on the oak door to stop shocking. He 
returned with his friend, again turnedon the 
coil and discovered that all metal objects in 
the entire building, no matter how distant 
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from the coil or insulated from the floor, 
produced longand continuous white sparks 
upon the touch of a penknife or screwdriver. 


The device Tesla perfected was far superior 
to the Ruhmkorrf Spark Coil. The effect of 
his disrupter device was so strong that a 
single wire placed in an oil bath produced 
what he had originally but mistakenly 
thought to be gaseous streams so powerful 
that they visibly depressed the oil intoadepth 
of about two inches. Tesla concluded that 
"besides the air, another medium is present". 


...be placed himself behind a 
glass shield but to bis 
amazement, be still felt the 
shockwaves and stinging 
effects; the glass shield did not 
protect bim. These stinging rays 
could be felt at great distances 
from their sources and, to bis 
amazement, would penetrate 
shields of both glass and 


copper. 


Tesla had been able to perfect his device by 
placing a capacitor between the switch and 
the D.C generator thusincreasing the power 
and protecting the generator windings in 
much thesame manner as the diodes Edwin 
Gray's Switching Tube protected Gray's 
circuit. Tesla also raised the voltage and 
quickened the "make-break" rate of the 
switch to increase the power level by placing 
a powerful permanent magnet crosswise to 
the discharge path of the high voltage output 
ofthe DCgenerator wires, The magnetic field 
caused the discharge arc to automatically 
"blow out"; the charge passing through the 
wires in the presence of the magnetic field 
built up reverse emf (electromotive force or 
voltage). 


Tesla believed he had discovered a new type 
ofelectricity with special characteristics. This. 
form of electricity did not consist of 
alternating waves They were longitudinal 
waves composed of successive shocking 


waves with effects that could beseen and felt 
ata distance. Vector componentsof these 
shock waves were unidirectional. They 
were able to force charges in the 
direction of their propagation. In his 
patent *787,412, "Art Of Transmitting 
Electrical Energy Through The Natural 
Mediums" (April 18, 1905), Tesla calculated the 
mean velocity of the waves propagated by his 
device to be 471,240 Km/sec. Knowing that 
the velocity of light is 300,000 Km/sec would 
indicate that the typeof transmission towhich 
'esla is referring is different than standard 
electromagnetic radiation; these special 
longitudinal "Radiant Energy" waves moved 
faster than the speed of light. 


After conducting hundreds of experiments, 
Tesla found that "Radiant Energy" 
longitudinal waves could penetrate all 
materials and cause "electronic 
responses’ in metals such as copper and 
Iver. Impulses exceeding 0.1 millisecond 
duration produced effects such as pain, 
mechanical pressures,explosion of thin wires 
and vibration of objects, Impulses of 1.0 
microseconds caused the sensation of 
physiological heat; at still shorter lengths 
white light would fill the room. Impulses less 
than 100 microseconds were safe to work 
with and Tesla planned to use them for his 
power broadcast system since they could 
passthrough all matter. 


In 1890, Tesla discovered that placing a long 
single turn copper helix near his magnetic 
disrupter became covered with an envelope 
of white sparks. Effects were strongest when 
the helical coil was placed within the 
disrupter wire circle. In this"shockzone" the 
coil was surrounded by a blast of long, fluid 
like silvery streamers which clung to the 
surface of the coil, flowing over the coil at 
right angles to the windings. Tesla 
hypothesized the electrostatic-likeeffect was 
due toradiant transformation rules requiring 
measurements of discharge lengths and 
attributes of the helix used (numberof turns, 
diameter, стс). (Editor: resonance) 


‘The new induction law he discovered 
showed that radiant shockwaves became 
much stronger when encountering 
segmented objects. The radiant shockwaves 
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“flashed over" the outerskin of the helix from. 
end to end without passing through the 
windings of the coil; shockwaves of 10,000. 
volts introduced to a 24 inch coil rise to 
240,000 volts, The greater the resistance in 
the helix turns, the higher the maximum 
voltage. This was completely different from 
magneto-induction. Remember that he was 
not working with electricity but with radiant 
shockwaves, 


Aether particles were 
incompressible and could 
easily pass through space and 
matter with a speed much 
greater than the speed of light. 
This was pure radiant matter 
but, at the same time, pure 
Radiant Energy. Cola electricity 
is one of tbe forms of tbis 
Radiant Energy 


This transformer he invented used radiant 
shockwavesto produce purevoltage without 
current. Each transformer had to be "tuned" 
by adjusting the disrupter to a specific 
impulse duration. At that point, voltage. 
impulses could flow smoothly, flowing over 
the copper surface much like a stream of 
water in a pipe. No amperage could be 
detected but if the stream was aimed at a 
distant metal plates, "current" was produced. 
which reached several hundred or even 
thousands of amperes. Tesla then began to 
wonder what made up this white, currentless 
stream. 


Tesla determined that normal charge carriers 
(electrons) could not travel as quickly as the 
radiant pulse; no current moved the coil 
because the electrons were choked in the 
metal lattice of the coil. The radiant pulse 
moving over the surface of the coil was 
not electronic in nature. He placed the 
legs of a heavy U-shaped copper bus bar 
directly to the disrupter primary and then 
connected the short-circuited system to 
several incandescent lamps. These lamps 
glowed with a brilliant cold white light as 


with Grays light bulb, proving that the power 
forthe light wasnotelectrical in nature. Tesla 
believed that the electrons were blocked 
from flowing through the wire while the 
radiant pulse was released over the coil 
surface as a "gaseous" pulse (splitting the 
positive, according to Gray). 


‘Tesla came to believe that voltage could 
be viewed as streams of aether under 
various states of pressure and that his 
transformers affected the aether as to 
produce the luminous effects he 
observed. In his patents, he describes his 
"light-like rays" as tightly constricted aether 
streams propelled from his transformers 
along infinitesimal ray lines along which an 
incompressible movement occurs instantly 
through space on all points along its path. 
Actherstreamswere being drawn in through 
his transformer at higher natural pressure 
and then accelerated in the electrical 
discharge. The voltage in his transformer 
could control the brilliance of light ina room 
but this type of light was almost impossible 
toregister on film. He could heat upa room 
ог cause cool breezes by controlling the 
voltage in impulse duration in his 
transformer. 


Teslasawelectrical current was really 
acomplex combination of aether and 
electrons. Through the application of a 
disrupter, the electrons were removed from 
the gap by the magnetic field while the 
aether steams continued to flow through 
the circuit. He considered aether particles. 
highly mobile with infinitesimally small 
mass and cross-section as compared to 
electrons. They were incompressible and 
could easily pass through space and matter 
with a speed much greater than the speed 
oflight. This was pure radiant matter but, at 
the same time, pure Radiant Energy. Cold 
electricity isone of the forms of this Radiant 
Energy. 


Edwin Gray, Dr. Nicola Tesla and Dr. Thomas 
Henry Moray all used radiant energy 
technologies. It is important to understand 
that the Laws of Thermodynamics and 
Maxwell's equations do not pertain to 
“Radiant Energy” technologies. 
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© Fantastic) Projects 


Gravity Conversion | 
Rotary Device 


Review is prepared by editor Tatiana Ezhova 


Here another fuelless perpetuum mobile is presented. 


‘The system design 


The design includes a wheel with spring spokes. Pegs may be fixed inside the wheel to balance 
movement of weightson springs. All parts should be homogenized as to dimension and weight. 
‘The author used 4 oz. lead balls and the 3/16" springs. The wheel measures 9" in radius as 
measured from hub center to center of each lead ball at outer periphery. This device is actuated 
and stopped by the hand. Its speed is self governing, it ramps up to speed quickly and simply 
staysthere. 


Note: you can find more detailed information about the device at 
http,//www greaterthings. com /News/FreeEnergy Directory /GravityMotors/photos/. 
Also read in this issue article" Novozhilov's motor" that describes another wheel motor that 
does not require any fuel for its operation. 
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Xing-liu Jiang, Xiong-wei Wen, China 
Science School 
Beijing University of Aeronautics and Astronautics, Beijing 100083 


and 


Lijun Han, China 
Department of Materials Science and Engineering, 
Beijing University of Aeronautics and Astronautics, Beijing 100085 


ABSTRACT 


Highly localized nuclear activation in 
electrochemical systems and other electrical 
discharge processes have been observed by 
manylaboratoriesintheworld. Thisreportisan 
attempttoexplainsuchanomalousphenomena 
by using torsion field theory and axion model, 
Anisotopic behaviours of radiation products, 
burst character, "heat after death” of excess 
energy release in electrical discharge systems are 
considered to be interpreted by the torsion 
coherence of vortex dynamics with the zero- 
point energy induced by localized intense field 
emission of micro-protrusion of the cathode, 
and the dynamic Casimir effect of transient 
evolution of triple region of gas, liquid solution, 
and electrode protrusion, Axion model and 
Primakoffseffect are proposed forexplanation 
of nuclear transmutation without noticeable 
gamma radiation. 


Nuclear products with high concentration, 
unidentified tracks with highly collimated 
lines of low energy nuclear reactions in the 
electrochemical systems were recorded by CR- 
39 solid detectors and photo-films, and 
localized spots with chemical alterations were 
observed at our laboratory. It is suggested то 
carry outintensive study of vortex dynamic for 
explaining the anomalous phenomena in 
wide area of nature and laboratories. Analysis 
of vortex dynamics with wide range from 
pitting corrosion of electrochemical system, 
laboratory plasma, tornado, to quasar spiral 
model with extremely high energy cosmic rays 
in the center region, leads toa conclusion for 
that vortex dynamics creates torsion fields 
responding to theanomalouseffects. 


L INTRODUCTION 


Many laboratories in the world have 
Observed nuclear reactions andexcess heat 
in electrochemical systems. The mechanism 
of such anomalous phenomena is not being 
well understood according to normally 
accepted physics. 


Nuclear products with high concentration 
and tracks with highly collimated lines of low 
energy nuclear reactions in the 
electrochemical systems were recorded by 
CR-39 solid detectors and films at our 
laboratory [1,2]. These facts suggest that 
quasar model with spiral structure and 
extremely high enrage cosmic rays in the 
center could be used to explain the 
mechanism. Itissupposed to use the concept 
of torsion field to interpret the observed 
phenomena, typically, the propertiesofaxion 
acceleration, memory effect, and the 
polarized nuclear reactions with torsion 
effect[5]. 


П. PHENOMENA IN NATURE AND. 
AT LABORIATORIES 


The vortex and spiral structures are the 
archetype that appearsat all levels of nature 
and laboratories, for example, atom 
structure, vortex lattice in superconductors, 
dense plasma focus, lightning, quasar ete. 


Recent report of dark matter annihilation at 
the galactic center describes that the cold 
dark matter near the galactic center is 
accreted by the central black hole into a 
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dense spike [4]. Particle dark matter 
annihilation makes the spike to be a 
compact source of photons, electrons, 
positrons, protons, antiprotons and 
neutrinos. It reminds us for that there is a 
similarity among pitting corrosion with 
electrochemical noise, laboratory plasma 
pinching (dense plasma focus, for example), 
fast laser induced ion beams [5] and quasar 
spiral model with high-energy cosmic rays 
in spiral center in spite of large dimension 
difference. Comparing the experimental 
results of electrochemical cells with excess 
heat and nuclear transmutation to 
astrophysics phenomena, itissupposedthat 
the investigation of vortex dynamics of 
torsion coherence with the zero-point 
energy is essential for tapping the zero- 
pointenergy. 


As it is predicted by quantum mechanics 
that the vacuum is seething with active 
energy, even at temperature of zero point 
Kelvin. This zero-point energy (ZPE) can be 
thought as an infinite number of virtual 
photons that are popping out of the 
vacuum and going back in, but should be a 
measurable effect en masse. To exam the 
origin of ZPE background, the interaction 
of matter with the ZPE can be treated on 
the basis of charged point particles 
interaction with a background of 
electromagnetic zero-point radiation with 
spectral-energy density. 


Based on observation in the experiments, the 
following features are considered in order to 
understand the experimental results with 
electrical discharge systems. 


А. ELECTROCHEMICAL DOUBLE LAYER 


In an electrolytic cell, the electrolysis with 
high conductivity and the electrochemical 
double layer with large layer-capacitance 
lead to a typical structure of the cathode 
potential distribution similarto the cathode 
drop of glow discharge in low gas pressure. 
For a compact layer the thickness of the 
double layer is equal to one ionic layer, across 
which there isa linear fall of potential. Thus, 
high electric field exists in some regions on 
the surface of the cathode. 


‘The local enhancement of the electric field 
on the cathode surface with the double 
layer is related to the protrusions and 
cracks similar to the tip discharge in air or 
in a vacuum. The current distribution 
depends strongly on the surface roughness 
and the work function of the electron 
emission, A high transient current density 
С 105 /cm*) could be expected due to 
enhanced field. 


B.ENERGY CONCENTRATION 


On the cathode surface, the high persistent 
electrical fields (>10°V/cm) and large 
equivalent capacitance (>25 4F/cm?)leadto 
a high energy concentration in the double 
layer [6]. The concentrated field on the tips 
оѓ the protrusions or cracks after a long- 
loading period with deuterium on the 
palladium cathode surface creates a high 
transient electron flux because of the large 
distributed capacitance and the negligible 
inductance in a localized discharge mini- 
network. The experimental data show that 
the reactions take place only in some 
restricted areas that have specific properties. 
The idea of micro fusion due to the resultsof 
energy concentration and the high deuteron 
flux could be used to explain the nuclear 
transmutation. 


C.TORSION FIELD AND THEIR 
EXPERIMENTAL MANIFESTATIONS, 


Elementary particles have the moment of 
quantity of motion, i. spin. If in any 
substance the spins of particle have a 
preferable direction, then itis interpreted as 
spin polarization of the substance. Every 
substance creates а torsion-field (or called 
spin-field or axial field) in the space 
surrounding it when polarized by spins 7]. 
‘The superposition of torsion field, 
generated by the atomic and nuclear spins 
‘of each molecule, determines the intensity 
of torsion field in the space surrounding 
each molecule. Torsion field has strong 
penetration ability and does not interact 
with the crystal lattice of substances. The 
torsion field created by rotation ofsomesort 
of matter is concentrated in two opposite 
beams propagating along the rotation axis. 
‘The intensity of torsion-field with some 
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lower constant value can be retained for 
several weeks after the rotation is stopped, 
Such property of vortex mater has been 
recently observed in type Il 
superconductors with magnetic flux line 
lattice [8]. The studies of vortex matter of 
type II superconductors have shown a 
number of puzzling phenomena associated 
with vortex motion, including: low- 
frequency noise and slow voltage 
oscillations; a history-dependent dynamic 
response, and memory of the direction, 
amplitude duration and frequency of the 
previously applied current. 


Some behaviors of the torsion-field effect 
have been observed in the experiments of 
electrolysis regarding the so-called cold 
fusion, such as when the gas bubble chains 
come out from the protrusions of the 
cathode surface a long time after 
switching off the electrolysis potential 
‘he more surprising thing is the heat after 
death, which has been recorded by many 
labs. This phenomenon could be 
explained by the persistence effect of the. 
torsion-field produced by vortex 
dynamics of tip effect. 


D. EXPERIMENTAL RESULTS IN THE 
ELECTROCHEMICAL CELL 


CR-30 plastic films possessing with a high 
degree of optical clarity and isotope in 
track response, and are sensitive to 
neutron, proton, tritium, alpha, and other 
charged particles, were used to detect the. 
products of nuclear reactions. The films of 
39 were immersed in the NaOH 
electrolyte of heavy water and placed 
adjacent to the tips of the cathode [9] 
After 110 hours, electrolysis experiment 
with the applied voltage 1 Vand current 2 
ma, the solid detector was etched by 6.25 
N NaOH solution іп 70°C for 11 hours. The 
photomicrograph shows the cluster of 
tracks with a cycle crater of 100 um in 
diameter and 25 ит in depth. According 
to the etching condition, the energies of 
the most of the particles, P, T, а are 
estimated roughly to be in the range of 1- 
4 MeV. On the backside of same region of 
the CR-39 film detector, one can clearly 
see a few of tracks in the circle area or 


nearby. Such tracks are believed to be 
created by recoil-protons of forward 
incident neutrons. High concentration of 
the cluster of nuclear tracks could be 
explained by the quasar spiral model and 
by the crystal channeling effect [Fig 1]. The 
experimental results of the generation of 
tritium with single crystal metal of Pd 
show that none of the generation of 
tritium has been revealed by using non- 
single crystal electrodes [10]. The 
importance of the crystal channeling 
effect for nuclear reactions in the 
electrochemical systems can be inferred. 


Fil 
Schematic presentation ofa micropinch spiral 


by tip effect in the electrolysis cell 
a) tip of the electrode; b) spiral structure of 
micropinch;c) electron beam: d) crystal channel; 
©) ion beam 


To determine the spatial distribution of 
radiation active sites (RAS), Black-white 135 
films of 27 DIN have been used to image the 
position of the RAS. After a 1,5 year of 
deposition in glass tube of finishing 
electrolysis experiments with light water 
electrolyte for morethan 200 hoursrunning, 
the patterns of RSA were clearly formed on 
the films after exposure of 100 hours [2]. The 
bright spots corresponding to the tips of 
palladium cathode edges can be seen due to 
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the tip effect. The effect of magnetic fieldon 
the traces of the charged particles has been 
observed while the Pd samples exposing to 
the films, which were folding and wrapping 
upthesample, wereinserted between couple 
magnets. The tracksstretchingalong the film 
surfaces confirm that the trackswere created 
by charged particles, electrons for example, 
with low energy about some keVs, Highly 
oriented tracks can be observed by 
autoradiography by using normal films 
locally[Fig.2]. 


Fig2 

Autoradiography of charged particle tracks of beta 

delay isotopes on the surface palladium cathode 

Some tracks of beta particles are paralleling the 
cathode surface 


Е. SONOLUMINESCENCE AND “BUBBLE 
NUCLEAR FUSION" 


Some scientists of Oak Ridge National 
Laboratory in America reported their 
articles of bubbles experimentsin Science. 
Experimental results show that the 
radiation lights of sonoluminescence 
possess three characters: short duration 
with picoseconds; wide continual 
spectrum; highly oriented thin beams. 
Based on those characters, vortex 
dynamics with axial acceleration of 
bubble collapse could be inferred. 
Nuclear reaction with abnormal gamma 
radiation was observed [11]. Dr.Claudia 
Eberlein describes her conclusion on 
sonoluminescence that only the ZPE 
spectrum matches the light emission 
spectrum, which must be a ZPE 
phenomena [12]. The effect of torsion field 
on nuclear reactions along the axis of 
vortex should be taken into consideration 


for the low ratio of the nuclear products of 
n/T due to spin polarization of reaction 
particles. 


Axion model and the Primakoff effect are 
proposed for explanation of nuclear 
transmutation without noticeable gamma 
radiation. Many laboratories in the world 
have been engaged in several experimentsto 
search for axions, light neutral pseudoscalar 
particles yet to be discovered. The axion 
would be produced in thesolarcore through 
the Primakoff effect if its mass is a few 
electronvolts and could be detected in the 
laboratory, 


III. CONCLUSION 


Researchers of new energy study of "cold 
fusion" typeshould pay great attention tothe 
general processes of electrolysis to find the 
key points, which could playa major role in 
the transit from the electrochemical 
processes to processes of torsion and the 
nuclear processes. From the authors! point of 
view, the evolution of double layers is of 
importance to understand the anomalous 
effect, typically on the protrusions of 
cathode. The change of space-time near the 
tips due to torsion field generated isexpected 
to delivery the zero-point energy, and 
dynamic Casimir effect for the evolution of 
gas bubbles on the tips are expected to 
generate photons and excess heat [1], The 
yields of transmutation products аге related 
to the current distribution on the cathode 
surface. The cathodes of thin wire were 
benefit to the generation of nuclear reactions 
and excess heat for electrochemical systems. 
Careful examination of the evolution of 
electrochemical double layer will lead to a 
good understanding of pitting corrosion 
with electrochemical noise, and further to 
recognize the anomalous excess heat and 
nuclear reactions. 


Heat after death was observed at many 
laboratories Itis believed that the persistence 
behaviors of torsion field can be used to 


explain such anomalous phenomena. 


The contact between beads coated with a 
thin metallic layer or multilayered film and 


New Energy Technologies, Issue *5-6 (14-15) September - December 2003 


55 


palladium black particles could be regarded as 
point-contact similar tothe tip-effect [13] 


We may say that it is expected to reveal the 
puzzles of the mechanisms of high-Tc 
superconductivity with pinning vortices by 
the torsion field theory [14,15] 
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The Invention of Roman, 
Solomyanny 


Our previous issue featured an article about 
Roman Solomyanny who came to our 
office and told us amazing things. He said 
that during his army years (according to his 
words, he was in the military intelligence) 
he made a radio technology inventionand 
later on built a free energy generator. The 
inventor claimed that his device had been 
working for a certain period of time 
without any fuel and had been producing 
power enough for heating and lighting his 
countryside house. We could not ignore 
such an intriguing piece of information. 
Moreover, Roman promised to build and 
present his device in 2003. We paid him for 
this interesting story to be published in the 
issue and prepared for the continuation, 


Alas, to no avail... His mobile phone was 
silent and we started to worry about the 
inventor's health. Fortunately, we managed 
to contact his parents on his home 
telephone (Roman lives in St. Petersburg) 
and they told us that the chap was OK. It 
seems he's lost his interest in us. But we still 
hope that Roman did invent something 
really exciting and not only polished up his 
talent for writing science fiction articles, 
Those people, who want to know the 
details about this invention or discuss it 
with the inventor himself, can get in touch 
with us for his contact information, 
Anyway, we will be very pleased to see him 
again full of new exciting stories. We have 
already introduced the "Humour section 
into the magazine and are planning tostart 
the'It Just Can't Be So' section. 


Editor 


\ 


eter 
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Anti-Gravity: 


— iY 


The Holy Grail of the gist 


Bruce A. Smith, USA 
PO Box 1676 Yelm, Washington 98597 
Email brucesmith@rainierconnectcom 


APrimer on the Role of Electromagnetic, Electrostatic, and Torsion Fields 
in Anti-Gravity and Field-Effect Propulsion 


Before visiting a University of Washington 
physics professor to talk about electrostatic 
propulsion, and hopefully anti-gravity, 1 
realized: Birds defy gravity. Sodo 747'sfor that 
matter. They apply the laws of physicsand lift 
offthe ground. That's anti-gravity, isn'tit? Yes, 
that'strue, suppose, in a metaphorical sense. 
But seagulls, jumbo jets and space crafts 
manifest anti-gravitation effects strictly 
speaking. What I want to address here is not 
the overcoming of gravity but the 
neutralizing ofit. 


Dr. Eugene Podkletnov, one of the foremost 
researchers in anti-gravity, and whose work 
is sought by NASA, Boeing and British 
Aerospace (now known as BAE Systems) 
describes the hunt for anti-gravity the 
greatest scientific quest of this century. He 
Calls for an international effort, akin to the 
Manhattan Project that developed the atomic 
bomb, to conquer the secrets of anti-gravity, 
and usher in a new era of scientific 
understanding whose technological 
development will be at ascaleso vast that the 
potential outcomes are merely hinted at by 
our previous achievements, 


Just getting such a project off the ground will. 
require unprecedented international 
cooperation, and public disclosure as well; the 
potentials are that vast, that scary, and that 
dangerous. Dr. Dan Marckus, noted British 
avionics expert, states in The Hunt for Zero. 
Point, the seminal work-to-date on anti- 
gravity written by Jane's Defence Weekly 
aviation editor Nick Cook, that the secrets of 
anti-gravity in the wrong hands will make 
thermonuclear weapons look like 
firecrackers. 


The secrecy surrounding anti-gravity 
research is phenomenal. Boeing refuses to 
publicly acknowledge any activity in anti- 
gravity development despite the fact that its 
competitor and sometime sub-contractor, 
British Aerospace (BAESystems) is, the latter 
providing funds for four university research 
efforts as part of its Project Greenglow, one 
of which was a Podkletnov replication 
experiment headed by Dr. Clive Woods at 
the University of Sheffield, Further, Nick 
Cook publicly, and privately to me in an 
email, states quite directly that George 
Muellner, former director of Boeing's ultra 
secret Phantom Works, claims Boeing 
sought the services of Dr. Podkletnov to 
unlock the secretes of his gravity-shielding 
research. Cook says that Muellner states 
Boeing was denied Podkletnov's services 
due to the objections of Russian officialdom, 
which the Russian-born Podkletnov must 
payattention to, apparently, despite the fact 
that he works in Tempere, Finland, Dr. 
Podkletnov, wisely perhaps, chooses not to 
clarify these particulars despite our several 
emails, 


Perhaps Bocingcan denyany activity on anti- 
gravity because NASA is doing its own 
research, and asa prime contractor to NASA, 
such as by running the Space Shuttle 
Program, Boeing probably knowswhat NASA 
knows. NASA spent $600,000 recently in its 
Breakthrough Propulsion Physics program 
(BPP) to purchase Podkletnov replication 
equipment. Inexplicably, that equipmentsits. 
inboxesin NASA's Marshall Research Center 
in Huntsville, AL, awaiting more funding: 
according to an email I received from NASA 
propulsion researcher, Ron Koczor. 
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But enough with this business; what do we 
know about anti-gravity? 


‘Thesearch for that answer has taken me to 
some exciting and obscure places in this 
world, like the Aeronautics and Astrophysics 
lab at the Seattle campus of the University 
of Washington. I called those folks because 
Nick Cook in The Hunt for Zero Point, 
mentions that UW received a NASA contract 
tostudy theories of inertia as part of its BPP 
program. That's a good place to start, 1 
thought, but it took backtracking to BPP 
Project Director Marc Millisat NASA's Glenn 
Rescarch Center in Cleveland to find Dr. 
John Cramer at the UW Physics 
Department. His mission was to confirm. 
with Dr. James Woodward the latter's 1996 
preliminary research into the loss of 
gravitational mass in a targeted piece of 
metal fromoscillatingcapacitors Although 
Woodward's initial data appeared 
encouraging, NASA's Millis told me that their. 
funding dried up before completing their 
research. Furthermore, the entire BPP 
became unfunded in 2002 and now in 2003 
has become a hazy, privatized version of its 
former NASA subset self. 


However, UW is continuing related 
research, such as magnetically confined 
fusion energy generators and that, for me, 
by using electromagnetism to contain an 
inner field makes it a close cousin of anti- 
gravity and field-effect propulsion. I spoke 
with Professor Uri Shumlak who told me 
that he and other UW staff from the 
Department of Aeronautics апа 
Astronautics, along with a bevy of their grad 
students, are building a prototype of a 
fusion generator called HIT, which stands 
for Helicity Injected Torus. 


This donut ring-shaped torus encloses а 
roundish chamber. Within that chamber a 
vacuum is first created, and then a volume 
of hydrogen gasis introduced and heated to 
a few million degrees Celsius, which 
separates the electrons and protons from 
their atoms turning the whole stew into a 
quasi-neutral foam of plasma. Then the torus 
envelopes the plasma with a magnetic field 
tokeep itaway from thesides of the chamber 
enabling the plasma mass to stay hot, and 


keep the rest of Seattle cool. (While I was 
standing next to his little eight foot long 
gizmo, Prof. Shumlak assured me there was 
nodanger of a couple million degrees of heat 
escaping, The heat density of the plasma was 
“too low" for me to, well, break a sweat over. 
His quote was, "There's no more heat mass 
inside that chamber than what's contained 
ina cup of coffee." I sure hope you're right, 
Doc) 


‘Then, once the plasma field iscontained, the 
magnetic field squeezes the plasma, fusing 
the nuclei of one hydrogen atom into 
another. As the hydrogen couples combine, 
a helium atom is created and a neutron is 
released, along with lotsof energy in the form 
of heat. One day, such a generator will give 
us unlimited amounts of electricity, as the 
heat can produce electric voltage. 


Lotsofelectrical power on the cheap the UW 
predicts; and the Department of Energy 
agrees, once the details of building reliable 
magnetic field generators are solved. What 
does magnetic fusion have to do with anti- 
gravity? Two things: first, magnets. 
Electromagnetism seems to be one of the 
major playersin anti-gravity, particularly the 
use of electromagnetic fields tocontain other 
fields, such as plasma fields in the HIT, or 
torsion fields, but more about that later. 
Secondly, the HIT works, or is about to. It's 
real and mainstream science embraces it, 
while anti-gravity is, well, a little more out 
there and reliable data is harder to obtain. So 
the technology of HIT lays a base that other 
research can build upon, such as not only 
containing other fields, butalso building field 
effect propulsion systems, the most 
elementary of which is electrostatic 
propulsion, and aspects of that are already 
being applied by NASA. 


Electrostatic propulsion uses electrical fields 
differently than electromagnetism does. In 
EM a current flows and creates a field, while 
in electrostatic systems the current is static 
and a charge builds up a field, such as in a 
capacitor. 


These theories are utilized on NASA's Deep. 
Space l,a probe bound for the outer reaches 
of our solar system. On Deep Space I, the 
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propellant, a tankful of xenon gas, is excited 
electrostaticallyinto positiveions.Theengine 
has negative charge at the exit end, so the. 
charged xenon rushes out the tail pipe with 
a greater thrust than if it was just using 
conventional chemical propellants. In fact, 
the electrostatic propulsion system on Deep 
Space I allows it to fly at 60,000 mph, or 
10,000 mph faster than it would with a 
conventional rocket. In addition, only 82 kg 
of xenon is needed for its entire mission, so. 
with its smaller mass and weight Deep Space 
I will fly along side its intended target, a 
comet, and drag race on equal footing while 
filming and conducting studies. Again, not 
anti-gravity per se, but electrically charging 
Deep Space I's fuel-field sets the stage for a 
closer look at electrostatic propulsion. 


Takingthatcloserlookis Tim Ventura and his 
fellow rescarchersat American Antigravity, an 
organization based in Kirkland, WA Ventura 
and his crew use electrostatic asymmetrical 
capacitors to create a field that levitates. 
objects, such as their small, kite-like "lifters." 
These lifters are very light, weighing only a 
few ounces, and have balsa wood struts that 
support the capacitors, When two capacitors 
ofdifferentsize receive their share ofa 30,000 
volt charge, the lifter lifts- no motors or wings. 


How, no one really knows in my judgment; 
and the phenomenon is replete with 
controversy and mystery. Butasonewhoha 
seena lifter fly, let me tell you what one looks 
like and what I saw when Tim Ventura's 
took off. 


Tim has been building lifters since he was a 
kid and has perfected a four-foot, by-four- 
foot, by four foot triangular lifter which has 
flown so many missionsin his garage that the 
silver aluminum foil has turned white. The 
thin, chopstick-like balsa wood ribs that hold 
the aluminum foil in place are joined every 
few inches by a vertical strut (much like а 
telephone pole on a HO model railroad set) 
which sticks up and secures the copper ог 
stainlesssteel wire of the upper capacitor. The 
ribs are intersected every ten inches or so by 
the strut of an interior triangle, since the 
whole lifter is composed of interconnected 
isosceles triangles which give the necessary 
strength to the balsa wood frame. All told 


there is about 30 linear feet of aluminum foil 
and a similar run of wire. 


The lower and larger capacitor is a strip of 
aluminum foil stretched between the 
horizontal balsa wood struts. The second 
capacitor is a thin strip of 50 gauge wire 
mounted about one inch above the 
aluminum foil. As capacitors they store 
electrical charge but don't pass it on in a 
current. 


Fil 
Liter 


The negative lead goes to the lower 
aluminum foil and the positive lead is 
attached to the upper wire. The three corners 
ofthe lifter are tethered to the work table so 
that the electrical leads from the power 
source are not broken off in flight. 


The power source kicks out 15,000 volts at 
250watts. Tim usesa voltage generator made 
byInformation Unlimited, Inc, but before the 
current reaches the capacitors, the voltage is 
stepped up to 30,000 volts by Tim's 
homemade voltage multiplier stack. At full 
throttle the lifter is straining at the tethers, 
bending the balsa wood frame near the point 
offracture. 


Throw the switch and at around 17,500 volts 
thelifterbeginstoquiverin take-off. At the full 
powerof30,000voltsthelifterisroaringanda 
noticeable downward breeze is observed. 

Many physicists call it "ion wind," and say 
itis how the lifters fly. But what exactly is ion 
wind, and can it be the cause of flight? 
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"lon wind is the movement of ionized air 
ccording to Ventura, "which flow 
downward according to electrical charge." 
Here's his theory: 


‘The positively charged wire on the top part 

ег steals elections from the 
surrounding air, leaving the effected air 
molecules positively charged. These 
positively charged air molecules or ions, then 
head downward toward the large source of 
negatively charged electrons generated by 
the aluminum foil. These air molecule ions 
are bigger and heavier than the electrons 
seeking them, so there is a net thrust 
downward pushingthewholelifterup. That's 
the theory, and frankly all I can do to verify 
the theory is to tell you what others tell me. 
Before I do that, though, let me tell you what 
1 experienced standing next to a levitating 
lifter. 


In flight the lifter emits a high whining, 
hissing buzz, and I could feel a good breeze 
coming up at me from the work table 
underneath the lifter. Also, standing next to 
the lifter but not touching it, the hair on the 
back of my head started to rise up in 
electrostatic-like fashion. 


Fig2 
Litter 

‘To analyze the air currents Tim blew baby 

powder at the top of the lifter. The majority 


ofthe particulate cloud was drawn into the 
middle area of the lifter and then sucked 
downward. A kind of vortex was created at 


times, for intermittently I could see a cloud 
forming into an organized column beneath 
the lifter and then spreading out in 360 
degrees once it hit the work table surface. 


Electrostatic propulsion uses 
electrical fields differently 
than electromagnetism does. 
In EM a current flows and 
creates a field, while in 
electrostatic systems the 
current is static and a charge 
builds up a field, such as in a 
capacitor 


Is that ion wind? Well, there certainly was a 
breeze, and itsure felt like air, but how would 
Iknowifit wasionized? Somethingdefinitely 
sucked the baby powder down, but was it 
more than just regular air blowing past me? 
Again, Idon'tknow. 


Is the movement of wind why lifters fly, 
regardless of whether it is ionic or not, or is 
the wind just a by-product and not the 
propulsion? Could the capacitorsbe creating 
a field that neutralizes gravity, allowing the 
craft to levitate? Or are they creating some 
kind of new field that is localized and the 
surrounding ambient field pushes this "field- 
bubble" up, much like a helium balloon is 
pushed up by the surrounding heavier air 
trying to fill the emptier "field" of the lighter 
helium? 


Ventura thinks at least two phenomena are 
at work. lon wind is definitely one he feels, 
for the breeze is self-evident. However, he 
thinks a second effect is at work, too, and 
many agree with him, Most speculation 
concerns what is called the Biefeld-Brown 
effect, the "Brown" being T. Townsend Brown, 
whose name is well known in early quantum 
research and whose work is prominently 
discussed in Nick Cook's The Hunt for Zero 
Point. 


‘The Biefeld-Brown effect, according to 
Ventura, is the theory that high voltage, air- 
gapped capacitors with different or 
asymmetrical capacities generate a net 
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directional force upwards from the larger 
element to thesmaller element, which on the 
lifteris from the aluminum foil to the wire. This 
force then pushesagainst the ambient energy 
field of the surrounding area, perhaps pushing 
against a more rigid energy field of the zero 
point energy field. 


Brown apparently made his case for these 
electromagnetic effects, receiving patents in 
the 1960's for his research. NASA's Dr. 
Jonathan Campbell at Marshall Research 
Center in Huntsville confirmed to me that he 
also, has received a patent recently for his 
research into the thrust effects of 
asymmetrical capacitors, 


Editor: By the way, this patent is meaningless 
from the pointof view ofa prime claim. Before 
that there had been many publications on the 
subject. 

AV. Frolov. 


вез 
Litter 


However, prominent physicist Hal Puthoff, 
whose research is a broad swath across the 
fields of the 'new physics, featured in both The 
Field and The Hunt for Zero Point, and who 
was also the military's "Top Psychic" as the 
twelve-year director of the CIA's remote 
viewing squadron, hasa different perspective: 
"I'm quite certain at this point that the so- 
called'lifter phenomenais;justanelectrostatic 
ion wind phenomena, not antigravity." 


But Dr. John J. Rusek, Adjunct Professor of 
Aeronautics and Astronautics at both Purdue 
University and the United States Air Force 
Academy, says that "Initial findings of 
‘classroom’ experiments with lifters show 
ionic wind to be way too small a factor, by 
three orders of magnitude." Dr. Rusek has 
formed a technological company, Swift 


Enterprises, to continue this research and 
bring it to the level that is "presentable to the 
mainstream physics community.” 


Along these lines, Jean-Louis Naudin showson 
his extensive web site, not only how to build a 
lifter, but also several photos of research into 
theionwindissue. Naudin's team has wrapped 
test liftersin plasticyet they still produce anti- 
gravitational effects. 


Others may have a clue to the second or even 
a third force at work. Researcher Fran De 
Aquino, professor of physics at Maranhao State 
University in Sao Luis, Brazil,isdescribed in the 
literature asshowing that "bubbles of localized. 
space-time" can exist in variance to the 
surrounding fields. Anecdotal experience 
suggests that the lifters may be undergoing 
such space-time anomalies. 


Editor: At this point we need to interrupt 
the author as be bas already completely 
confused tbe reader. Iwouldrecommend 
referring to Thomas T. Brown's patent: 
USA patent #3, 187,206, 1965. 
Alexander V. Frolov 


The Hunt for Zero Point states that NASA 
sought the services of Dr. Eugene 
Podkletnov, and although their replication 
research languishes, The Hunt claims that 
researcher Ning Li, of Huntsville, AL is 
pursuing this line of research as a private 
contractor to NASA. 


Another Huntsville operation, 
Transdimensional Technologies, is exploring 
these multi-faceted phenomena as well, and 
itsextensive web site showsit to be a frequent 
contractor to NASA, including research into 
"asymmetrical capacitive propulsion," and 
capacitor-based devices to test "ion wind" 
forces. Jeff Cameron, of Transdimensional, is 
said by Ventura to be "the father of the lifter," 
having developed them while exploring 
anomalous torsional effects of high energy 
lasers. The lasers twisted andat the time it was 
considered a nuisance. But the unknown 
forces at work later led Cameron to found 
Transdimensional, develop lifter technology 
to a commercial level, and subsequently 
patent many pieces of related technology. 
Unfortunately, Ihave been unable to reach Jeff 
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Cameron or anyone at Transdimensional for 
any kind of confirmation, 


Nevertheless, how would gravitons be 
blocked, or gravity shielded? 


Dr. Hal Puthoff says there are two ways of 
looking at it. First, one can look at the issue 
from a quantum point of view, that there isa 
particle exchange between the gravitons and 
something else, and the net effect is anti- 
gravity. The how's and why's of that are 
speculative, so Puthoff turns to a classical 
approach for answers. He prefers looking at 
“engineering the vacuum." Todo that onemust 
first look at the vacuum, 


As I understand it we are all in the vacuum, 
everything is. The "vacuum" is the matrix that 
contains all matter and all energy. It is the 
engineering perspective of the zero point 
energy field, or the "Field" as popularized by 
Lynn McTaggart in her masterpiece The Field. 
Puthoff shared with me statements from 
fellow researcher Dr. T. D. Lee that state: "The 
vacuum is the seat of energetic particle and 
field fluctuations, and .. is the seat of space- 
time structure... that encodes the distribution 
of matter and energy... The vacuum is 
energetic in its own right” 


‘Thus energy can be drawn from the field; and 
spacecraft can have "vacuum propulsion 
systems, or propellant-less propulsion,” in 
other words, field effect propulsion, 


At any rate, more and more physicists are 
thinking that the vacuum can give them a 
whole lotta oomph, enough to propel 
spacecraft; and when theylearn how tocorral 
it, a whole bevy of new phenomena may be 
encountered, including anti-gravity. This new 
potpourri of research is being called by many 
the"new physics" Andalthough hisapproach 
is classical, Dr. Hal Puthoffseemsto be sensing 
what's out there waiting to be discovered. 


Puthoffs current research as been to explore 
“the perturbation of atomic or molecular 
groundstates, hypothesized to be equilibrium 
states involving dynamic radiation/ 
absorption exchange with the vacuum 
fluctuations. In this model atomsor molecules 

are expected to undergo energy shifts that 


would alter the spectroscopic signatures of 
excitations involving the ground state." 
Puthoffsayshe's had no success so far with this 
approach, but his words remind me of De 
Aquino's speculation that objects lose mass as 
they absorb energy. Pull energy from the field 
around you and you lose weight. Bingo, lift- 
off. But how does one pull energy from 
the field? 


Editor: Some solve this problem by means ofthe 
ether density changes, which are performed 
with the belp of vortex longitudinal-wave 
technologies. 

AV. Frolov 


Torsion fields might playa role here according 
to many, and the literature on anti-gravity is 
filled with the phrase, "torsional effects” But 
what exactly is a torsion field? "It has 
something to do with spin," Nick Cook told 
me on the phone. "You have a torsion field 
when you spin something. Add a little 
electromagnetism and you might have anti- 
gravity" That's the short-hand version ofitand 
here'sa deeper look. 


Mike Wright, resident physics expert at 
BeyondTheOrdinary.Net web stream radio, 
told me this: "When forces create curvature 
(such as rotation) in more than two planes, a 
torsion field results. Not only does the object 
go around, but it goes around and 'down' or 
‘up’, and the up/down movement is an 
additional accelerationin that dimension, EM 
and gravitational fields differ by having a 
magnitude of force and only one direction of 
‘movement, 


"А tornado is a structure of air in air. A 
whirlpool isa structure of water in water. So, 
because more than two planes are involved, 
objects can be created from ‘nothing’; that is 
to say that objects can be created from the 
medium ofthe environment, such asa tornado 
from two air masses of differing temperature." 


So spin plus movement is the key. Again, Tim 
Ventura is on the hunt, He demonstrated to 
me that spinning magnets will cancel 
out their magnetic fields sufficiently so 
that two magnets facingeach other with 
like poles will not push each other away 
if one of the magnets is rotating 
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perpendicular to the force of 
opposition. It's not anti-gravity, but it 
getsus closer to the heart of the matter. 


Further, Russian physicists have been 
researching the torsional effects of both sub- 
atomic particle spin, and the loss of 
gravitational massin planets from the angular 
momentum of their orbits. Spinning makes 
something happen, but what? Tornadoesand 
Mother Nature might have a few clues. 


‘Tornadoes spin, in a sense, although noone 
is Oklahoma who has spent a night in a 
storm shelter during an F5 event would 
describe the tornadoes in the night sky as 
spinning. Nevertheless, tornadoes have 
anomalous effects that are legendary: blades 
of grass stuck into mirrors, a piece of straw 
embedded flawlessly intoa tree trunk. How? 
It seems as if the laws of mass, gravity and 
inertia are melted as winds swirl at speeds 
up to 300 mph in an organized vortex 
pattern. Is this a clue to melting the pull of 
gravity? 


Getting information to this question has not 
been easy. Many scientists claim not to have 
even heard of torsion fields, including particle 
physicists at major US universities, So, again | 
turn to Nick Cook and The Hunt for Zero 
Point 


Dr. Dan Marckus says that if "you generate a 
torsion field of sufficient magnitude the 
theorysaysyoucan bend the four dimensions 
of space around the generator. The more 
torsion you generate the more space you 
perturb, When you bendspace you also bend 
time" 


Marckus continues, "If you dipped ..one of 
these whirlpools .. into the zero point 
energy field, the seething mass of latent 
energy that existed on an almost 
undetectable level all around us [in the field 
would]... react in an almost magical way by 
directing that energy." 


The torsion field, in effect, is "a pump, а 
"coupling device that could dip into, and then 
direct, energy out of the zero point energy 
field" "But," Marckus continues, "the vortex 
wasn't a three-dimensional phenomena or 


even a four-dimensional one. It couldn't be. 
Fora torsion field to be able to interact with 
gravity and electromagnetism it had to be 
‘endowed with attributes that went beyond 
the three dimensions of left, right, up and 
‘down, and the fourth-dimensionaltime field. 
they inhabited; something that the theorists 
for convenience sake labeled a fifth 
dimension-hyperspace" 


Cook concluded that the torsion fields"bind 
with gravity... to produce a levitation effect- 
- an antigravity effect," but "it wasn't doing 
so in the four dimensions of this world, but 
somewhere else." That somewhere else is 
hyperspace. So how do we activate 
torsion fields and enter hyperspace? 


Dr. Eugene Podkletnov may have a clue. 


Podkletnov, the Russian researcher working 
in Finland, has studied the gravity shielding 
effects of superconductors. Again, Nick Cook 
in The Hunt, relays vital information. Cook 
says Podkletnov claims, "If the 
superconductors are rotated considerably 
faster than 5,000 rpm... the disc experiences 
so much weight loss that it actually takesoft " 
Thus, torsion field creates levitation. 1 
emailed Dr. Podkletnov to find out more 
about this issue. He replied: [А] fast rotating 
‘object can, under certain conditions, cause 
the polarization of the volume that it 
occupies in space and around it. This 
polarization causesthe gravitational effect as 
it modifies [the] local gravity field. The vortex 
ofthe polarized particles will create a vertical 
thrust with a certain force and spatial 
momentum. Some scientists call these 
polarized particles gravitons. The term 
graviton isan artificial oneandat present we 
are not sure if it is a wave or a particle and 
what type of particle. Maybe it is a usual 
tachyonorasuperluminal neutrino (a faster- 
than-light-particle). Polarization of the 
media means that the spins of electrons, 
protons, neutrons and of small subatomic 
particles that constitute the fabric of space 
‘or vacuum would be parallel, Then a kind of 
gravity well is formed and the objects tend 
to fall into this well. We observe this picture 
as an object rising to the sky. Polarization of 
the media (of space) causes some glow 
around the object as it acquires additional 
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energy and because of it, the glow around 
some objects is observed." 


What I understand from Dr. Podkletnov is 
that gravity is the effect of spin — the spin of 
all subjected particles, from the sub-atomic 
level and up being parallel; thus they are all 
aligned to fall into the gravity well of earth. 
And spinning objects, such as his 
superconducting discs, when influenced 
additionally by an electromagnetic field, will 
experience a shift in the spin of the sub- 
atomic and atomic elements. They will be 
turned and not be aligned in parallel. Thus, 
they are able to levitate. 


But how to polarize the media and get 
things spinning? Enter Dr. Marcus 
Hollingshed, an enigmatic figure allegedly 
from Cambridge University. Dr 
Hollingshed claims to have built a six- 
ringed toroidal coil antigravity device, 
which achieved great effect using rotating 
magnetic fields. In January 2003 he 
announced on the Internet that he has 
developed a 160kg vehicle able to lift in 
excess of 2000kg and that it has both 
horizontal and vertical drive features. His 


ELECTRICAL 
LEVITATION 


device cannot only go up and down and 
sideways, but it can push things away and 
pull objects to it. 


In addition, the field that the device 
purportedly generates is capable of being 
broadened and weakened, or narrowed and 
amplified in a lensing effect, with the field 
producing an absolute vacuum of 2.2m 
spherical diameter. Best of all, when it's 
cranked up the core of it goes invisible, 
although the term Dr. Hollingshed uses 
that there isa "loss of reflected light." There 
arenoreportsof independent confirmation, 
and Nick Cook says he hasn't been invited 
to see it, so, he's skeptical. 


Where does this leave us? Perhaps Dr. 
Podkletnov's words sum up our current 
situation, "Modern theoretical physicscannot 
give you the direct answer to your questions 
(levitation, torsion fields, etc. ) and a scientist 
who would agree to give you the answer 
cannot be regarded seriously, softly speaking, 
If you had asked Dr. Einstein if he were an 
expert on gravity, the answer would be NO. I 
can repeat his words: No, lam nota magician, 
yet; I am still learning." 


Wayne Macleod, USA 
Email: dynamars21000yahoo ca, cwleod@shawca 


Gravity is the incremental slowing of time as 
we move closer to its source. If we imagine 
panes of glass stacked on top each other, one 
pane slightly denser than the one immediately 
above, a ray of light coming from above will 
constantlyrefractina curved beam downward 
as it enters the stack. The same is true ofa ray 
of light entering a gravity field. The analogy is 
not too far fetched because refraction is 
caused by a slowing of light in the denser 
medium, Of course, gravity affects material 
objects as well аз light, but this is explained by 
every object traveling on a 'world line’ in 


spacetime. We can use light as in the glass 
example because light is its own world line. 


Why the world lines of objects take the paths 
they do can best be understood by 
compressingour normal 3 dimensional space 
into 2 dimensions, length and height only. 
When we throwa stone into the airit risesand 
falls in a parabolic arc in these two space 
dimensions, That path in space isa complete 
mystery until weconsideranotherdimension, 
time, a dimension we can imagine measured 
at a right angle to the plane of the 2 space 
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panes of glass stacked on top each other, one 
pane slightly denser than the one immediately 
above, a ray of light coming from above will 
constantlyrefractina curved beam downward 
as it enters the stack. The same is true ofa ray 
of light entering a gravity field. The analogy is 
not too far fetched because refraction is 
caused by a slowing of light in the denser 
medium, Of course, gravity affects material 
objects as well аз light, but this is explained by 
every object traveling on a 'world line’ in 


spacetime. We can use light as in the glass 
example because light is its own world line. 


Why the world lines of objects take the paths 
they do can best be understood by 
compressingour normal 3 dimensional space 
into 2 dimensions, length and height only. 
When we throwa stone into the airit risesand 
falls in a parabolic arc in these two space 
dimensions, That path in space isa complete 
mystery until weconsideranotherdimension, 
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dimensions, By multiplying the time of the 
‘object in flight by the speed of light, we have 
a three-dimensional coordinate system, пог 
‘of space but of spacetime. We can then graph 
the world line of the object. So why does the 
object fall? It is because spacetime near 
massive bodies is curved, A remarkable fact is 
that the curved world lines of all objects in 
the same gravity field, whether of a thrown 
ball or fired bullet, have the same radius of 
curvature. Hence ай objects fall with the same 
acceleration. 


To neutralize gravity we must somehow 
‘straighten’ the world lines of objects traveling 
in curved spacetime. It would be as if we had 
in our stack of glass panes a bubble, around 
which the density of glass became less on 
approach to the bubble. Then the ray of ight, 
when close to the bubble, would refract 
‘opposite to the path it would normally take 
when traveling thought the rest of the glass. 
Similarly, if we could manufacture a ‘time 
bubble’ ina gravity field opposite to the time 
slowing known as gravity, we would have any 
‘object embedded in the time bubble isolated 
from that gravity field. 


‘The Electrical Levitation theory can best be 
understood by first considering an analogy. 

Let us imagine a wheel spinning on an arm 

like a child's propeller toy. The arm also. 
rotates, in a direction opposite to the 
spinning whecl. We consider the rate of 
spinning ofthe wheel from the point-of-view 
‘of two observers, one observer stationary on 
the ground, the other observer rotating with 
the arm. Obviously the two observers will not 
see the same rate of spinning on the wheel. 

Because the armis rotating opposite the spin 

ofthe wheel, its rotation must be subtracted 
from the rate of wheel spin as seen by the 
stationary ground observer. This is not true 
of the observer rotating with the arm, who 
will see the spin of the wheel as if there were 
noarmrotation. 


The concept is easier to envision with linear 
motion, suchas of a man throwinga ballon a 
moving train. The velocity of the ball seen by 
the pitcher on the train will not be the same 
asits velocity seen by astationary observer on 
the ground. As the stationary observer seesit, 
that velocity will have the train's velocity 


subtracted from it if thrown against the 
train's velocity. It is the same with rotary 
motion: the velocity of the wheel for the 
stationary observer is slower because the 
arm's rotation is subtracted from it. 


Butsuppose the wheel rotation isthesame for 
the two observers! Something must be 
different between them, and that is time. As 
explained by Special Relativity for linear 
motion, time is not a universal constant; it 
differsbetween observers dependingon their 
relative motion. The property of nature that 
is constant, that produces this relative time 
difference, is the speed of light. So we must 
look for a similar constant in nature for a 
relative time difference between observersin 
ourrotaryexample. We have one inelectron 
angular momentum, known as electron 
"spin," h/4z = 528 x 10 kg-m*/sec, where h 
isPlanck'sconstant Like the speed of light, this 
quantity isconstant for all observers, whether 
the observer is on a rotating system or 
stationary on the ground. Here is the tool for. 
producing our time 'bubble'. 


Let us now imagine a series of concentric 
rings, all rotating in the same plane and in 
the same direction. Electric current is 
pushed through these rings in the same 
direction as the ring rotation. (Current here 
is considered the flow of electrons, not 
conventional positive current) The rotating 
rings are sandwiched between two 
magnetic plates, the function of which is to. 
maintain the angular momentum of the 
current electrons oriented properly with 
ring rotation, 


Analogous to the above example, each 
electron takes the place of the spinning 
wheel and the rotating arm is replaced by 
the rings. Thus, because electron angular 
momentum is a universal constant, an 
observer of the electrons in this rotating 
system will not have the same time as a 
stationary observer outside it. If each 
current electron has its "spin" oriented 
opposite the rotation of the rings, time on 
the rotating system would run faster than 
fora stationary ground observer, the same 
asin empty space relative to the Earth. The 
rotating system would therefore have the 
world line of empty space, not that of the 
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gravity field, Its spacetime would not be 
curved. Since gravity is a time 
phenomenon, such a system in a gravity. 
field could not have the behavior of a 
normal object. This conclusion may seem 
erroneous considering that ring rotation 
could never reach relativistically significant 
velocities, but we have an analogy with 
magnetism that is caused by a Lorentz 
contraction of the distance between 
moving electrons. If we considered the 
diminutive drift velocity of electronsalone 
we would never conclude that magnetism 
was possible, but the effect isaccumulative 
over trillions of electrons. The hypothesis 
here is that the same is possible with the 
trillions of free electrons oriented with a 
spinning ring, to produce an accumulative 
timeetfect. 


We now come to the controversial part of this 
theory because the above treats electron 
angular momentum the same as angular 
momentum of a normal physical object, 
whereas the electron is a quantum particle 
and quantum particles have their own. 
realities with bizarre consequences when 
analogized with our macro universe. For 
instance, the electron has quantum spin 
number 1/2, and sucha particle would have 
720 degrees in one rotation, not 360. 
Nevertheless, the electron does posse: 
pole magnetism. Itdoes behaveasaspinning. 
ball with negative charge. Electrical 
Levitation is therefore an empirical theory. 
The property of the electron that gives 
electron di-pole magnetism cannot be an 
actual physical rotation, but whatever that 
quantum property, if it produces di-pole 
magnetism there is reason to expect it to 
produceothermacrophysicalphenomenaas 
ifit were. 


The theoretical finding of General Relativity 
that time runs slower in a gravitational field 
was confirmed by the Pound-Rebka 
experiment in 1959. It is not that gravity 
causes time slowing, gravity is time 
slowing. Since time and energy are 
reciprocal, more time on our rotating ring 
system would mean less energy seen by an 
Observer in that frame of reference than seen 
by a stationary observer on the ground, the 
opposite of the red shift ofa gravity field. This 


energy difference must equal the energy of 
the mass in a gravity field that is to be 
levitated, its energy of weight, and lost. 
Experimenters should therefore be aware 
that theirdevice might radiate. But thisis not 
a free energy machine. ‘The energy of 
levitation comes from its magnetic field, and 
the electron magnetic moment energy turns 
out to be V, = me? divided by the electrical 
current, mis the mass to be levitated and cis 
the speed of light. This is an enormous 
amount, but becomes practical if enough 
electrical current can be sent through the 
rings. That means the electrical resistance of 
the ring material must be very low. For 
copper itis not. No material currently exists. 
with sufficiently low electrical resistance at 
room temperatures, butsuperconducting 
materials exist that at cryogenic 
temperatures experience а dramatic loss of 
electrical resistance, 


Ап experimental device can therefore be 
envisioned using a superconducting disc 
substituting for the electric rings. The disc 
would serve as a conductor for an electric 
current and would therefore need to be sliced 
along one radius with an insulator placed in 
the notch. Both edges of the notch would be 
connected to a power source by brushes 
rotating with the disc. Witha counterclockwise 
disc rotation as seen from the top, to have 
clockwise electron "spin" the magnetic field 
between the plates would have tobe up. Only 
the moving free electrons of the current will 
beavailableforanytimealterationeffect These 
will also produce a magnetic field, which 
itisreasonable to assume wouldbe of the 
same time alteration effect as the 
electrons, thus producing the required 
alternate time “bubble”. 


The resources required for an experiment 
using superconducting material at cryogenic 
temperatures are beyond this writer's means 
and an experiment has not been attempted, 
butan experiment at the Tampere University, 
Finland, 1992, using a superconducting disc 
suggests that gravity shielding is possible. 
Owing to the immense advantages 
gravitational shielding would give to the 
present interest in space exploration, effort 
toward its development would be logical. 
‘This essay may offer clues on how to begin. 
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Editor: 1 find the article by Wane McLeod 
quite interesting as his approach is very 
similar to the idea I first presented in my 
report at the "Space, Time and Gravitation’ 
Conference which took place in St. 
Petersburg in 1998. The report was included. 
into The Proceedings of the Conference, 
Part I, 1999, Before that the brief version of 
the article was published in English in the 
"ELECTRIC SPACECRAFT magazine, 
Leicester, North Carolina 28748 USA, Issue 
27,1997 p30-31. 


1 managed to demonstrate that the ideas of 
Thomas T. Brown, especially his USA patent. 
= 3,187,206 of 1965, are something more 
than just the force asymmetry in the electric 
capacitor. According to the concept 
presented in my report, by creating a matter 
Property gradient (in particular, the 
dielectric permittivity gradient) we actually 
change the curvature of the electric force 
line in space. Normally, the natural space 
curvature accounts for the electric field 
potential decrease with the distance 
increase from the surface of the charged 
object By creating the dielectric 
permittivity gradient (described by T.T. 
Brown in his patent of 1965) we change the 
natural distance potential gradient law. We 
can both increase and decrease this change 
and even reverse it, With the dielectric 
permittivity change square function, the 
natural space curvature is completely 
compensated and with more extent it is 
reversed and can be turned to negative, At 
that rate, the potential is not decreased but. 
increased with the increase of the distance 
from the surface of the charged object. This 
is the essence of my concept that has never 
been considered before by any author. By 
creating the gradient described by the 
quartic function we get the same distance 
potential geadient law as in the natural 
conditions only with a different sign! 


T.T. Brown, who discovered a force in 
capacitors with a special diclectric, offered 
the practical application of this concept. 


However, he did not find the source of this 
force, which, according to my concept, is 
conditioned by two factors the 
corresponding dielectric property gradient 
function and the clastic properties of the 
dielectric material, which is of no less 
significance. Normally, dielectric particles 
are attracted to the charged surface but 
when the reversion of the curvature of 


clcctric field force lines occurs, they are 
repulsed from it and we can use this 
propulsion force, Elastic deformations 
(including those occurring during the 
pulsating operation of the field) account 
for the reaction forces equivalent to the 
generated propulsion force. Thus, the 
momentum conservation law is in action, 
however, the device is still moving, 


TT. Brown also considered other ways of 
generating a force, such as the material 
magnetic property gradient. Logically, by 
analogy with the electric field we can 
consider the gravity field, which can be 
"designed" and "reversed" by means of 
creating a matter with the density gradient. 
At that rate, the gravity potential must 
change in accordance with a certain law 
when the distance from the gravity ficld 
source being increased. 


We should also note that the local space 
volume levitation effect with the accelerated 
ог decelerated time rate was first described 
in my articles "Physical Principles of the Time 
Machine’, NET *5 (6), May-June 2002 and 
"practical Application of the Time Rate 
Control (TRC) Theory", NET *3, November- 
December 2001 


Our company conducts experimental 
researches on creating new materials that 
possess the properties described, We are 
interested in serious business contacts 
with companies in the acrospace industry 
to further discuss eventual cooperation 
projects in this field, including co- 
patenting 


Alexander V. Frolov 
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etuum Mobile 
in the Past but at the Present 


Vladimir 1. Likhachev, Russ 


Krasnodarskaya str, 38/20-34, Moscow, 109386 


In several issues of the "Nature and man. 
Light" magazine in 1995-97 my colleague 
E Орагїп and I wrote on the unscientific 
character of absolutizing the law of 
degradation of energy,on the important issue 
of creating the perpetuum mobile of the 
second kind utilizing infinitely available 
environmental heat energy. Weeven send a 
letter to Yury S. Osipov, the Russian Science 
academy President, but received no reply. 
Notwithstanding many official discussions, 
there are no well-reasoned objections to our 
arguments or proof on the part of "high" 
official science, because, in fact, we are right. 


I have recently received one more 
confirmation: brightand feasible data on the 
negentropy cycle (the cycle with 
spontaneous reduction of entropy) with a 
chemically active workingsubstance that will 
be described later, 


After the publication of Victor M. 
Brodyansky'sbook "Perpetuum Mobile in the 
Past and at Present. From Utopia to Science 
and from Science to Utopia", Second Edition, 
опе can not but return to these issues. More 
50 because the foreword of VA. Fabricant, 
member of the USSR Academy of Pedagogical 
Sciences, claims the law of degradation of 
energy tobe the"law of nature” and supports 
shamefully the deformation of the 
monothermists, especially PK Oschepkov, by 
academicians P.Kapitsa, LArtsimovich and 
LTamm ("Pravda" of November 22, 1959), 
followed by E. Velikhov, A.Prokhorov and 
VSagdeyev ("Pravda" of June 22, 1987), 


After the publication of Brodyansky’s book I 
met the author several times (notably at a 
special seminar in The Moscow Energy 
Institute) and expressed my opinion about 
his book: the book avoids serious discussion 


ofthe monothermists, stresses their failures 
which are quite normal in the initial 
development of perpetuum mobiles of the 
second kind 


For example, Brodyansky knew about 
‘Tsiolkovsky’s discovery. Guay's book "On the 
Little-Known Hypothesis of Tsiolkovsky" is 
listed among the First Edition references, But 
Vladimir Brodyansky avoided analyzing this 
discovery both "in the past" and "at present". 
‘The Second Edition references even list the 
“Physical Thought in Russia" magazine, 
issue *1 of 1991, that contained for the fist 
and only time the modern edition ofthe "Law 
of Degrading of Energy" by Tsiolkovsky. "At 
present" V. Brodyansky knows my analysis of 
Boltsman's mistakes but he paid no scientific 
attention to myanalysiseither. 


In Brodyansky'sbook the description level of 
chemical reaction cycles із even lower than 
that of Schpilrine. Schpilrine at least tried to 
present his arguments but here we see 
unsupported statements "justified" by the 
phrase "the detailed discussion would take 
too much space". Vladimir Brodyansky's 
analysis of anti-Stokes luminescence 
(pp.216-219) is also superficial. Dissipative 
and entropy processes prevail in it. But if 
there is evidence supporting higher 
frequency quanta than the frequency of 
radiating flux, it is the evidence of 
negative entropy. Vladimir Brodyansky 
not only is familiar with it and also shows it 
by the example of investigating the Sun and 
the Earth (p.247). 


Vladimir Brodyansky’sanalysisofRank’stube 
(pp.235-237) displays the same tendency. In 
the Rank's tube the dissipative processes also 
prevail. Its effectiveness as a refrigerator is 
lower than in the traditional schemes, 
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But one can not deny the existence of 
negentropy processes in it. It is these 
processes that "originate" the cold gas flow. 
And Brodyansky's"origination"on p.236 "The. 
vortex tube in fact divides the coming gas 
into two fluxes: heated and refrigerated" is 
totally false. That can be performed only by 
"Maxwell's demon" that does not exist in 
substance. 


The refrigerated flux in the Rank's tube is 
formed by the "Tsiolkovsky's flux" by way of 
heat transfer "from cold to hot" from the tube 
center to its circumference by centrifugal 
accelerations. On its basis (to be more 
exact, on the basis of Finko's tube) the 
perpetuum mobile of the second kind can be 
created. And we have this engineering 
solution. EOparin and 1 made the 
corresponding patent application for an. 
invention but the Federal Institute of 
Industrial Property again refused to consider 
such applications. Here one can see similarity 
with the causes of re-edition of Vladimir 
Brodyansky' book. And one need not be a 
big politician to admit the reality and 
understand the sources. 


Environmental and, especially, anti-nuclear 
movement is invincibly expanding. Danger 
to human life and threat of ecological 
catastrophe are quite real. The Second 
Edition of Brodyansky's book protects 


behind scientific arguments those who use 
Russia as a source of easy money and then flee. 


But welike our country- vast and austere. This 
austerity and space form REAL PEOPLE and 
supporthumanityand materialistic humanism 
oftheenergeticand talented, not just the rich. 


In modern Russia the powerfully spread 
alcoholism, debauchery and drugs are the 
instruments of slavery. But the monothermy 
and development of alternative power 
engineering will become basis for Russia's 
revival and unprecedented prosperity. 


Russians learn slowly, sometimes, very slowly, 
even disgracefully slowly. But we will learn. 
And then no one will stop us. The following 
tips are meant for those who are ready to risk 
their efforts and facilities in order to build 
alternative energy knowledge base: dissipative 
and negentropy processesare inseparable and 
very often their mechanism isthesame.Inour 
environment the dissipative processes are 
more effective and hide the negentropy ones. 
No dissipative process combination can 
generate the negentropy cycle. Look for 
examplesin Brodyansky's book. To create the 
negentropy cycle and use the environmental 
energy at least one negentropy process is 
required that has effectiveness and 
negentropy exceeding entropy growth at all 
levels of the cycle. 


News from “IntAlek” Company 


William alek (alekws@intalekecom] Bas updated thellatest and gratest ZPOD system drawings: 


hhtp://www.intalek.com/Index/Projects/SmartPAK/Projects/ZPOD/ 
ZPOD Ѕуметоѕ раг 


This is release 50 


Here is the latest electrical schematic: httpy//wwwiintalek com /ZPOD/ZPOD_System05 gif 


Based upon his "preliminary" tests thus far; he estimates the COP is around 2.0. This estimate is 
interpreted from the following scope traces: 


http://www.intalek.com /ZPOD/in.GIF 
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Alam Francoeur's Generator 


Canada 


Alan L Francoeur, Canada 
Emaikalf@shawea 


This is my writing and development about 
the Interference disc generator, and the 
permanent magnet dynamo machine, and 
other related inventions. I have always been 
intrigued with electricity and magnetism and 
aetheric energies starting at a young age. 
Back in 1980 I wanted to do something to 
help get my large vehicles better fuel 
economy. With this goal in mind, I 
experimented and designed my first heat 


exchanger vaporizer system to do my part to 
cleanup our carsand trucks, fig. 1,2, and 3 are 
two earlier vaporizer units under construction. 
For more information about this fuel system, 
please refer to my vaporizer fuel system report. 
The main body of this writing is referring the 
permanent magnet dynamo system that has 
been in the making since 1987, starting after 
the development of the interference disc 
generator. 


p 


1 invented the Interference Disc generator 
concept while I was employed at Giant 
Yellowknife Mines NWT from 1983 to early 
1986. The idea of using metal blocking plates 
to shield magnetic fields stirred in my mind 
while working around heavy electrical mining 
equipment, and 1000hp and other electric 
motors with exposed coils that have heavy 
metal around the outer casing, I did a search 
atthe time and found John Ecklin's work very 
interesting with his application of the 
shielding effect. During my off time in 
Yellowknife, | was experimenting with the 
interestingeffectofproducinginduction with 
astationary coil mounted beside a stationary 
magnet with a small air gap maintained 
between the magnet and the coil. During the 
construction of my first disc machine, I called 
itthe Interference Shielding effect because of 


[DH 


the interference the blocking disc does to 
cause induction, thus the Interference Disc 
Generator fits the description. The first 
transformer coils I used to test the interference 
shielding effect were used from old radios, and 
the magnets were alnico types. Back in 1986 
in Calgary Alberta, а friend Bud Johnson and I 
constructed the first test disc generator model 
using alnico magnets, fig. 4, and later ceramic 
magnets were installed. Months later 1 
designed and began construction of another 
larger Interference Disc machine with 
horseshoe shape neodymium 35 grade 
magnetsmountedon the outside, and with the 
Мапа magnetic poles facing toward the coils 
inthecenter portion of the machine. The coils 
and magnets in this larger machine are 
mounted in reverse of the first Interference 
Disc generator, fig. 5,6. 
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Fig 4 


Big 5 


Fig 6 


General description of the interference disc 
generator 


The Interference Disc electrical generator is made of a 
stator (114) consisting of an array of even number 
parallel mounted bar magnets (112) arranged and 
supported (114) in a circular fashion equidistant from 
each other, where the polarity of the magnets (1 12) are 
alternating when viewed at either end. Fig. 7 


Fig 7 
Magnetic bars assembly (rotor) 


Also in the stator fig 8, (102) there are twice the number 
of coils (111) as bar magnets (112) wound in pairs on 
U-shaped cores (110). One half of the coil pairs 
mounted at one end of the bar magnets (112) in the 
same circular fashion, each corresponding to and 
aligned opposite to a pair of bar magnets (112) and 
separated from it by an air gap. On the other end of this 
pair of bar magnets (112) there are another set of coils 
(111) aligned likewise. 


The rotor is made of two magnetically susceptible 
circular plates (109A or 1098) (such asiron or steel) Fig. 
9, centrally mounted on an axle (107) fig. 7, which is in 
respect to the array of magnets and coils Fig, 9a. 
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The interference discs (109A or 
109B) are separated from each 
otherso that they can rotate in the 
airgapsbetween the magnets (112) 
and the coils (111) The 
interference discs (109A or 109B) 
have a number of equidistant 
opening, either more or less in 
number than the number of 
the bar magnets (112). 


‘The arrangement and size of the 
openings are such that when the 
discs (109A or 1098) are rotated by 
an outside motive force, they open 
the magnetic field between 
adjacent bar magnets (112), апатће 
opposing coils (111) at both ends 
of the stator (114) simultaneously. 
Hence inducing an alternating 
electric current in the stationary 
coils (111) fig. 10. 


By opening and closing the 
magneticinfluxtothecore (110) of 
Fig. 9 the coils (111), an alternating 
current will be generatedin the coils 


+B Fig 9a 
Magnetic bars assembly (stator) 
Option Ш. multable magnetic coil-disk assembly 
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Fig 10 


(111) in a retro-order to the rotational 
direction of the interference discs (109A or 
109B). Depending on the number of 
magnet-coil assemblies three phase AC 
current can be obtained. The regulation and 
attenuation ofthese currents can be achieved 
byknownelectricengineering methods (Fig 
10), 


The efficiency of the unit would vary greatly 
depending on the speed of rotation, the 
width of the air gap, the strength of the 
‘magnets, and the materials used to construct 
the coils. I used nickel base amorphous 
merglassin the coils in both the smaller and 
larger machines, which as a result, shows 
greater efficiency as compared to 
conventional core laminates. Less energy is 
needed tospin the balanced disc rotor while 
causing a larger moving magnetic field to 
cause induction in the stationary coils. With 
this effect, it is easy to visualize the 
advantages this design hasover conventional 
generators and motors. New testing of the 
Coils will be conducted after the machine 
goes through all the upgrades to eliminate 
the problems with the warping interference 
discs. 


‘The Interference Discs Generator described 
in this document has the potential to 
produce more than unity effectsbyeasy 
turning of a magnetically balanced (non- 
warping) interference disc. Optimizing the 
device with closer tolerances and correctly 
selected materialsand incorporatinginternal 
magnetic balancing, will add to the success 


and improved performance of this unique 
generator design. 


Improvements can be made with this design 
while the operating principal remains the 
same. Looking at the photographsincluded 
you will see the 1st proof of concept 
generator frameis constructed mainly from 
aluminum, this metal wasused only because 
itwas inexpensive material and easy to work 
with fig. 11. Non magnetic and non- 
conductive materials should be used to 
construct the generator frame supports to 
eliminate the eddy current losses. All of the 
nuts and bolts used to hold the disc 
generators together worked well for making 
the test machines capable to have adjustable 
air gaps, however, they can all be eliminated 
with design changes that preset the gapsand. 
tolerances to optimize the conditions of the 
interference disc effect. 


Fig tt 
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Many improvements were adopted in 
the next larger *2 version of the 
Interference Disc generator fig. 12 
Phanolic materials (non conductive 
and non magnetic) were used in the. 
framesupportingthe magnetsand the. 
coils, thus eliminating eddy current 
losses within the frame support. Large 
aluminum E bars were used to support 
the magnet frame support and the coil 
framesupport with no noticeable eddy 
current losses. The aluminum used is 
positioned further away from the coils 
and magnetsin the largergeneratorso 
as not to be affected by the magnets. 
Larger more powerful neodymium 
magnets and I shaped transformer 
coils were installed and tested in the 
larger machine which showed an 
increase in output power 
over the Ist machine fig. 13. Using 
more powerful neodymium magnets 
in this larger disc machine created 
some problems with the interference 
discs. Notonly did they warp the discs 
they caused them to vibrate and 
chatter causing the fins to hit the 
magnets and the coils. increased the 
air gap to over halfan inch and moved 
the disc furtheraway from the magnets 
to prevent damage. The effect was a 
reduction of magnetic flux 
reaching the coils that reduced the 
power output. The discs must be 
Constructed much stronger and rigid 
if using neodymium magnet 
grade 35 ог greater, then 
the air gap can be closed so more 
magnetic flux will reach 
the coils allowing for a greater 
electrical output 


‘The wiring of the coils circuit can be 
constructed by known engineering 
methods to achieve AC or DC power, 
andlikeany conventional transformer, 
wind the coils with heavy wire for 
more amps and more turns for more 
volts. The coils are stationary in this 
machine which makes it easy to 
harness AC power directly from the. 
coils without brushes. All coils that are 
in phase can be wired in series or 


№ 
K 


Fig 12 


Fig 13 
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parallel, the number of the blocking plateson the interference disc determines the phasing of 
thecoils. 


The diagram in fig. 14, 14a shows the path of the magnetic flux movement in relation to the 
position of the blocking plates of the interference disc. The magnetic field in the core coil is 
switching polarity as the interference disc fins alternately moves in and out of the air gaps on 
each side of the coil. Asyou can see, depending on the position of the disc, positive and negative 
induction takes place for AC output of the coils. John Ecklin has achieved this effect using 
rotating blocking plates. have achieved the same effect using balanced rotating interference 
discs with multiple stacks of isolated coils and poles mounted in a circle equal distance from 
eachother. 


MAE (TUNI 


Fig 14 ИЛ 


The effect 1 reproduced with Gary Wesley's permanent magnet motor is related to the. 
Interference Disc generator in the fact that blocking plates are used to shield the magnetic 
field, only we differ on methods to balance the blocking shields. Gary Wesley used springs to 
carefully balance the blocking plate, and I used different number of interference fins working 
with the magnets to balance the blocking plates. The magnets in my Interference Disc machine 
become the springs. 


More photos of both Interference Disc machines are shown in fig 15, 15a and 15b below. 


Big. 15 


76 New Energy Technologies, Issue *5-6 (14-15) September - December 2003 


Fig 15b 


Closing comments on the disc 
generator 


їп closing this discussion of the Interference 
disc generator, I would like to go over and 
point out some of the concepts that I 
incorporated into the design of my permanent 
magnetdynamo. 


А51 made further progress and completed the 
later stages of the Interference disc generator, 
it became clear to me to use certain concepts 
of the machine and incorporate them into the 
design of my multiphase permanent magnet 
dynamo. Some of these concepts are 
explained here. 


1 have constructed several interference discs 
that have a different number of blocking 


shields, some with 10 blocking fins and some 
with 11 blocking fins and others with 12 
blocking fins. They are all interchangeable on 
the machine to change the phase relations 
between all the isolated coils. The 12 finned 
disc will produce a single-phase dynamo with 
all the coils in phase, and the 10 finned disc 
on the machine will produce a three phase 
dynamo. One phase represents four groups of 
isolated coils, and the second phase represent 
the other four coils, and the four coils left are 
the third phase, for a total of twelve coils. All 
just by changing the number of fins on the 
interference disc and or adding more layers. 
Using 12 magnet poles and the 10 or 11 
interference fins on the disc, the rotor discs 
becomes magnetically balanced and easy to 
rotate in spite of the load on the coils. The 12 
finned disc hasa larger holding force because 
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of the same number of fins as 
magnetic poles. However, itcan be 
reduced to almost nil by adding 
more layersofinterference discand 
balance them against each other. 
Many in phase coils can then be 
added in seriesorin parallel to build 
your power levels to any desired 
potential 


Both machines have stationary 
coils, and the disc generator has 12 
magnetic poles (6N and 6S), and 
the permanent magnet dynamo 
also has 12 magnetic poles (6N and 
68). The disc generator uses 10 or 
more fins on the interference 
shielding plate per rotor, and the 
permanent magnet dynamo has 10 
ог more coils around each rotor. 
There is the same number of 
interference blocking plates as 
there are inductioncoilson each of 
the two difference machines and 
the number of blocking fins and or 
coilsare interchangeable. The back 
emf effects are different on both 
machines, the Interference disc 
generator demonstrates easy 
turning of the discs while the 
stationary coils are loaded, and 
when producing alternating 
current the permanent magnet 
dynamo rotor slows down when a 
load is placed on the stationary 
coils. Both machines produce AC 
power out of the coils and the 
Interference Disc generator has a 
closed magnetic circuit through the 
coils, and the permanent magnet 
dynamohasopen magnetic circuit 
through the coils. 


The Permanent Magnet 
Dynamo 


1 would like to begin this topic at 
this point by describing my 
permanent magnet dynamo 
machine. 


1 designed this machine to be 
completely interchangeable into 


many different motor generator combinations. These 
combinations involve different number of magnetic 
polesand different number of interchangeable coil poles 
inthesame machine, two versionsare possible, one with 
isolated coils and another with the coils that share a 
common core fig. 16. 


We can change the magnetically balancing effect 
(bolding force) by changing the number of coil poles or 
(interference disc fins) in relation to the magnetic poles. 
‘This turns the machine intoa multipurpose, multiphase, 
variable output, and variable frequency ac dc permanent 
magnet motor generator system. | first designed this 
unique multi purpose dynamo in 1987 after I built my 
third Interference Disc generator. 


Dynamo description: 


Rotor: 


Itis well known that a bar magnet has its magnetic field 
concentrated at the N andS pole ends, and the half way 
line between the poles of a magnet is the neutral zone, 
thisis the region where the magnetic field is canceled ог 
neutralized. The ferrous keeper ring I designed for this 
rotor is mounted near the axle and it has machined flat 
decks so the magnets attach flush to the deck of the 
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keeper ring. Because of this feature, flux 
leakage is reduced at the keeper ring and the 
magnetic field concentratesat the rotor poles. 
With the poles of the magnet positioned near 
the axle and attached to the keeper ring in the 
rotor, the magnetic field that was there is now 
forced to add magnetic field density to the 
outer magnetic poles on the rotor rim. The 
density of the magnetic field at the poles is 
now greatly increased which makes a very 
powerful small size rotor. The ferrous inner 
keeper ring (active iron) thatisinstalledinside 
this rotor design, isalso theneutral zone of the 
magnetic field when viewing all the combined 
permanent magnets in the rotor. Shown isa 
cut away view diagram of the rotor, fig. 17. 


1 utilize rare earth rectangular shape 
neodymium grade 35 bar magnets with the 
dimensions of 3" long and 1°x1" on the end 
poles. There are 12 bar magnets mounted 30 
degrees apart in NSNS configuration, and the 
bar magnets are attached to a precision 


machined inner keeper ring which makes the 
active iron the region of the middle of the 
magnetic field (the neutral zone). Another 
way to view this is to imagine two 3" long bar 
magnets attached together, you now have a 
6" long magnet. Bend this magnet in half and 
install iron at the U and it now becomes a 
horseshoe magnet with two 3" long pole 
ends. It's а powerful rotor design in the fact 
that each of the 3" long bar magnetic poles 
has the field strength of a6" long bar magnet. 
More poleson the rotor will allow for higher 
frequency ac generation at lower rpms, 
twelve magnetic poles on each rotor is shown 
in fig 18, 19. 


Fig. 19 


The drawing in fig. 20 and picture in fig. 21, 
shows twelve magnet poles in each rotor in 
relation to the position of the coils. Ten 
amorpbouscoresareshown mountedaround 
each of three rotors before they were wound 
with magnet wire fig. 21. The machine I have 
constructed houses total of three rotors side 
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byside that are mounted 10 degrees apart in relation to 
their magnetic poles, each rotor has twelve magnets 
installed fora total of 36 magnetic poles shown infig, 20. 
‘Thisdynamoconcept can beconstructed to any size with 
unlimited numbers of rotors and coil combinations to 
fitany power requirements, 


Fig 21 


It is well known that a magnet exerts a force of 
attraction to iron bringing them closer together, after 
they have come together, they are in their static 
position. A force must be exerted to either the magnet 
or the iron in order to pull the magnet and the iron 
apart, removing them from their static position. 
‘The term static position is used to describe the point 


when the magnet and the iron 
bar are at their nearest point. 


As in the Interference Disc 
Generator, this Permanent 
Magnet Dynamo I am describing 
also uses an internal magnetic 
balancing effect which reduces 
startup torque on the rotor. 


Inthissystem, one set of magnets 
isintheirstatic position in relation 
to the coils, such as the impulse 
coils. Another set of magnets on 
one side of the rotor is not in the 
static position, and there is 
another setof magnets that isnot 
in its static position on the 
opposite side. One side is half in 
to the coils, and the other side is 
half out the coils, allowing the 
rotor to have minimal start up 
torque in turning the rotor. The 
magnetsfunctionin two jobs, the 
first with its velocity is to cause 
induction into the transformer 
coils producing ac power. 


The second function, is the 
opposite pair magnetic fields on 
the rotor balancing each magnet 
out of their static position in 
relation tothe coil positionsatany 
given time, they cancel their 
holding force which puts the 
rotoratequilibrium. This reduces 
the amount of start up energy 
required to rotate the rotor 
resulting in higher efficiency. It 
allows the rotor and or multiple. 
rotorstoturn easily and efficiently 
despite the inherent powerful 
holding force of the rare earth 
neodymium magnets. With the 
three rotor machine 
configuration, Ihave connected 6 
impulse coils in three phase to 
function as the motor impulse 
circuits witha halleffect brushless 
motor controller fig. 22. 


Star wound three phase motor 
impulse coils. 
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Star wound. 
three phase motor impulse coils 


Two more pictures of the one rotor dynamo option 
are shown with a Ihp de motor turning the rotor 
with an 800 watt load on the coils, six 100 watt AC 
light bulbs, and two 100 watt 12 volt DC light bulbs, 
Fig 25, 25а. 


Fig. 25 
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‘The efficiencies of this dynamo are so far inconclusive with regards to producing an endless 
self running machine, Our research is continuing to improve the efficiency by eliminating all 
conventional type ac and de motors from this dynamo, and incorporating high voltage de 
impulses of very short time duration's as Ed Gray did with his technology years ago. However, 
a description of my early self running attempts isincluded near the end of this dynamo report. 
‘These tests have manifested an abundance of heat in the 24 volt dc drive motor. 


Another picture of the three-rotor dynamo configuration is shown with 12 regenerating ac to 
de coils, and with the motor impulse coils removed fig. 26. 


26 Fig 26a 


Anothercloseupoftheregeneratingcoilsand Tests to produce an abundance of 
three phase motor impulse coils isshown on heat 
the dynamo fig. 27. 

Ihave testing the machine so as the output 
coils are connected to regenerate a 12 volt 
battery as the motor is turning the rotors. 1 
used a bran new conventional permanent 
magnet 1/4 hp 24 volt de motor that is 
running on 12 volts to turn the 110 pound 3 
balanced rotors, and or the 35 pound 1 
balanced rotor version. 


The regeneratingoutputcoils produce ACtoDC. 
powerwith no noticeable ripple on thescope 
The generated direct current from the coils is 
connected to go back into the battery, in which 
the motor uses to produce the torque needed. 
to rotate the rotor. As this happens, the 
regenerated dc power from the coils is again 
goingbackintothe battery first,andthen tothe 
motor. Theresultisthatthe batterysuppliesless 
powertothemotorwhentheregeneratingDC 
current is going into the battery. The motor 
takes on a load from two sources, one is from 
free wheeling the rotor with out loading or 
drawing current from the coils, and the other is 
the load induced on the motor when the coils 
are loaded to produce current. 
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Thedc permanent magnet motor hasshown 
that during one of many switch mode tests, it 
consumes 15 ampsat 12voltsfromthebattery 
while a chosen number of regenerating coils. 
supply? the amount of current going back to. 
the battery. The battery supplies 50% of the 
amps and the regenerating coils supply the 
other 50% amps. This effect can be changed. 
depending on how many open isolated 
regenerating banks of coils are activated and. 
loaded. 


‘This test shows a 15 amp draw the motor 
whileit is turning the rotorsunder load while 
regenerating current from the coils, Itmay be 
theybalance each other and both batteryand 
coilssupply 7.5 ampscach that make the total 
15amps draw on the motor. This accounts 
for the 15 amps total load that is shown on 
thededrive motor. Itproducesan excessively 
large amount of heat in the de motor that is 
useable output energy. On a larger scale the 
heat generated in a given motor can be 
enormous. More accurate measurements arc. 
needed to determine the trucenergyin verses 
energy out. 


However, this electric heat pump effect can 
be altered to produce more or less heat 
depending on the size and type of the drive 
motor, andthe amount of regenerating coils 
that are placed under load. Cooling tubes 
wound around the motor with water flowing 
through them is a way to pull the heat out 
for useful applications. Hot water from the 
drive motorand electric power from the coils 
atthe same time. 


After running the machine, the amorphous 
regenerating coils remain cool to the touch 
whereastheconventionaldc motor getsvery 
hot with higher amps going through it. The 
machine also hasa longer running time when 
the coils are regenerating the battery, a 
compared to running an outside equal load 
with the same amp draw, in that case the 
battery drains much faster. 


‘Thissheds light with the observation of high 
heat buildup in the motor side (lessefficient 
side) of the circuit while being cooler on the 
generator side (amorphous side) of the 
Circuit, After hours of run time the battery 


begins to drain, when this happens, the 
battery begins to show tangible 
temperature changes from one side of the. 
battery to the other. The whole negative side 
of the battery remains cool to the touch 
(temperature drop), while the whole 
positive side of the battery gets warmer to 
the touch (temperature rise). The effect is 
repeatable and only happens when the 
regenerating coils are connected to charge 
the battery as it is running. It may be 
approximately 20 degrees difference in 
temperature, depending on how many 
regenerating Coils are activated sending its 
current to the battery. There must be 
exothermic reactions and endothermic 
reactions going on inside the battery motor 
generator combination that is causing this 
temperature difference. The load and heat 
generated can be changed the on the motor 
from the flick of aswitch that activatesand 
loads the output coils, which in turn dumps 
it’s energy back into the battery pack or 
outside load. The efficiency ratio of the 
machine changes dependingon how many 
and which banks of regenerating coils are 
activated, which again also effects the 
temperature difference manifestingon each 
side of the battery, motor, and amorphous 
coils. 


Other tests 


An Automotion de brushless 3 phase motor 
controller with hall sensors was used to test 
the machine in fig. 26a. Tests have shown 
the Ihp dc motor and the three phase 
brushless de motor controller will not be 
the answer to closing the loop on this 
motor generator machine. The brushless 
controller has a 50% duty cycle which will 
not manifest the electro radiant effect, and 
it also has a constant draw on the battery 
asa regular dc motor does. It is much less 
efficient than using very fast and short 
unidirectional dc impulses in the motor 
impulse coils to kick the rotor around. This 
brings the subject of Nikola Tesla's 
magnifying transmitter and Ed Gray's 
radiant energy impulse motors to light, and 
a possibly answer to closing the loop for a 
real auto-rotating machine. 
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Before I go further with this, I want to point 
out the many phase possibilities this 
dynamo has. If you look at the coil 
arrangements in the 10 coil machine, you 
can clearly see the coils that are in phase 
with each other. When a second and third 
rotor is installed with all the coils attached, 
one pair of coils on the first rotor isin phase 
with another pair of coils on the second 
rotor, and another pair of coils is in phase 
on the third rotor. With the ten coil to 
twelve magnet pole rotor assembly, the 
machine has five phases of isolated banks 
of coils. If twelve coil mounting bars are 
attached around the three rotors, and the 
three rotors are spiraled off set by 10 
degrees, you will have a powerful three 
phase dynamo, If the rotors are not off set 
by 10 degrees and are lined upin phase with 
each other, all the coils on the machine will 
be in phase for a powerful single phase 
dynamo. The volts and or amperage can be 
tailored for an application by the winding 
of the transformer coils, and the machine 
produces 60hz at 600 rpm. This dynamo 
machine concept is also interchangeable 
into many other motor generator 
combinations, and sizes, and any volts or 
amps requirements, it all depends on the 
needs of the end user. 


Cooling tubes wound around 
the motor with water flowing 
through them is a way to pull 
the beat out for useful 
applications. Hot water from 
tbe drive motor and electric 
power from tbe coils at tbe 
same time. 


It is possible to have super efficiencies with 
this system using unidirectional hv dc 
impulses of very short duration'sat the make 
brake contact at the closure of the switch, 


1 have acquired two of Ed Gray's radiant 
energy impulse motors *4and #5 torevivean 
almost lost technology. 1 am proposing to 
combine a special permanent magnet 
dynamo with less back EMF thatis tailored to 
produce Skvdeunder 2000rpm. This dynamo 


will energize a 5kv de capacitor bank and 
replace Grays 12 volt to 5kv dc converter. 
‘The energized capacitor bank will discharge 
through the conversion tubes in the very 
same manner as in Gray's original circuit, 
only the capacitors will get energized from 
the high voltage dedynamo instead of from 
a battery through an inverter. This version of 
ahigh voltage dc dynamo will be connected 
to and turned by Ed Gray's EMA motor, a 
starter motor will disengage after it begins 
running. 


There are three banks of high voltage coils. 
thatare connected 120 degrees out of phase 
from each other, each bank represents 12 - 
100 watt coils for a total of 1200 watts per 
phase. All isolated coils in each phase are 
wired in series to produce the high voltage 
dc potential to energize the capacitor bank. 
‘The isolated capacitor bank will discharge 
their potential through its conversion tubes 
in 120 degree increments each time the 
impulse coils are at their closes point 
toward each other. One isolated capacitor 
bank will discharge through the conversion 
tube with it disconnected from the dc 
dynamo circuit. The second isolated 
capacitor is at this point beginning to 
receive its charge from the dc dynamo, 
while the third capacitor phase is fully 
energized just before the switching circuit 
disconnects it from the dc dynamo for it 
discharge phase. This fully aligns all the 
isolated 3 coil phases in this permanent 
magnet dynamo system to the 120 degree 
three phase radiant energy impulse system 
of Ed Gray's EMA motor *5. 


The plan is to eliminate all the batteries and 
converter and use a rotating high voltage de 
dynamo in its place. Nikola Tesla used high 
voltage dc dynamos with capacitors as part 
of his magnifying transmitter to produce 
radiant electricity. So it seems logical to do 
the same thing, merging Ed Gray's radiant 
energy motor and our version of a high 
voltage de permanent magnet dynamo, 
Could it regenerate a car, or power a home, 
andra factory? 


Shown below are pictures of Ed Gray's 
motors in fig 28, 29, 
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Fig 28 


Fig 29 


I would like to acknowledge two friends of 
mine who have helped make the 
Interference Disc machine possible, Bud 
Johnson 1986 shown in fig. 30 and the late 
Ст. Сап Reich shown 1987 in fig 31. would 
also like to acknowledge Wilbert Griffith 
and Brian & Rose Langan for their 
contribution in helping us make these 
projects possible, and there are others who 
wish to remain anonymous. Bud Johnson 
also an inventor, was one of the first people 
who I met after relocating to Alberta from 
the NWT, he made arrangements for us to 
construct the first disc machine in a 
machineshop. 


Fig. 30 
Bud Johnson 


Dr. Carl Reich was a pioneer in the alternate 
medical field and he published a book along 
with Robert R. Barefoot called "The Calcium 
Factor", copyright 1992. Through Carl's 
dedication and hard work with alternate 
health and energy, Dr. Carl Reich contributions 
have also helped made the Interference Disc 
machine andour Permanent Magnet Dynamo 
possible, 
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1 also would like to thank my wife Jan 
Francoeur for being part of making this 
research possible, she bas spent countless 
boursto prepare thisreport and assistin 
the reconstruction of these machines. 


‘he test results and hypothesis have written 
are not complete, and the research and 
development of the described magnetic 
energy machines is on going, and as such, the 
potential and performance and true 
efficiencies of these machines are still yet to 
be determined. This author knows that the 
aether is real and free energy systems are 
possible, and I will continue to work until 1 
have completed the integration of Ed Gray's 


radiant energy motors with ourlarger version 
dc dynamo machine. When this happens, a 
new round of testing will begin with our 
attempts torun the two machines together in 
closed loop regenerating mode. 


Ihope lexplained these energy machines ina 
way that you all can understand, and more 
information will be released as progress is 
made. You may find this information 
useful with your quest to be energy 
independent. However, if you profit from 
апу of my ideas I bave described in this 
writing, then in all fairness, please 
remember to reward the inventor so 
research and development can continue. 


This is my gift to humanity. 


Interesting Information 


New Propulsion Letter 
from Paul Toomer <jorjencar@leeds 


Please take a look at thi 


http://magnetic.propulsion.mysite.freeserve.com 


new web site on how to challenge 
Newton's third law of motion at 
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ANEW PARADIGM FOR TIME 


EVIDENCE FROM EMPIRICAL AND ESOTERIC SOURCES 


Donald Reed, USA 
1032 Borden Road, Depew, NY 14043 
Email torsionpower@yahoocom 


The author of this article 
presents an experimental approach 
to the teleportation problem 
and time pace control 
and 
space regularity questions. 


Part I of II 


ABSTRACT 


The following essay seeks to establish 
awareness, through a far-ranging careful 
examination of various empirically 
documented anomalous research results in 
the field of new energy, the long-suspected 
evidence provided by associated key legendary 
secret government project work in the USA 
and former USSR, maverick new theoretical 
models in foundational physics for 
elementary particles/fundamental 
electromagnetic wave-field structures, as well 
as remarkably corroborative related 
information from esoteric (psychically 
channeled) sources, of the necessity for the 
development of a new paradigm for mass, 
energy and especially time. After having been 
guided through this process, the reader will 
hopefully be motivated to acknowledge the 
importance of this imperative for a new 
understanding of the workings of nature, as 
well as gain hints for the associated future 
development of new viable sustainable energy 
sources and related technologies. 


Introduction 


When we come to examine the annals of 
physics over the past century, we find them 
replete with several competing core theories 


of the physical world, each attempting to 
demonstrate a unified conception of space, 
time, energy and matter. Notable among 
these, the most successful and formally 
canonized in academia, are special and 
general relativity, and quantum theory, the 
latter of which includes quantum 
electrodynamics and quantum 
chromodynamicsas recent offshoots. 


However, even these fundamental theories 
have fallen short in achieving this coveted 
goal, due to many reasons, not the least of 
which is their failure to account for the 
anomalous but substantial documented 
evidence continually presented over the 
years by new energy research and other 
related empirical evidence considered 
outside mainstream science. In this author's. 
opinion, these weaknesses in current physics 
and its relative ignorance and/or selective 
omission of the findings of non-orthodox 
scientific research, stem primarily from ап Ш- 
conceived institutionalized conception of 
time, as an immutable linear flow against 
which everything involving change can be 
measured. This "relational" concept of time 
treats it as a specific passive property of 
physical systems and changes happening to 
them. Itisaone-dimensionalcontinuousand 
homogeneous entity geometrically 
describing the property of duration, This 
antiquated relational view of time is 
abstracted from our unique prejudiced 
viewpoint as sentient beings whose 
particular point of waking conscious focusis 
this camouflage physical reality, which is 
apprehended through the limitations 
circumscribed by the physical senses, 


Accordingly, modern physics is built on the 
basis of this relational conception of time. 
However, the use of this conception has not 
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so far resulted in resolving all the problems 
associated with time. Moreover, so far even 
an essential definition of time has not been 
formulated in physics, there are only 
operational definitions indicating different 
methods of measuring time intervals, 


In contrast, the "substantial" conception of 
time, advanced in this paper, implies that 
time is an independent phenomenon of 
nature existing side by side with matter and 
physical fields, whose active essence can and 
does affect objects and processes occurring 
in the universe. Moreover, the following 
dissertation argues, by positing that active 
substantial change is the basic concept and 
relational time is its derivative, that those 
objects and processescan also havea reverse 
action on time. 


Accordingly, we will attempt to show, 
through a wide-ranging examination of new 
energy research and other information, the 
necessity for the establishment of a fluidic, 
elastic, field nature for true active time which 
is malleable; one in which even the local 
pace of time, and mass and energy content. 
can be influenced artificially by intelligent 
technological control, or naturally by 
conscious intent, or by a combination of 
these two methods. To help motivate the 
reader's awareness for this imperative, we 
will also examine several esoterically-based 
sources from key selected psychically 
channeled transcripts. These will be taken 
from the following sources: unpublished 
comments by Jane Roberts on an altered 
state of consciousness[1] (indicated in thi 
manuscript by J.R.), or published transcripts 
from The Seth Material and The 
"Unknown" Reality (indicated in the 
manuscript by UR)[2], published chronicles. 
from the entity Kryon, channeled by Lee 
arroll [3], and concepts from Wilbert 
Smith's legendary discourse: 
The New Science (NS) М 
For easier reference, all psychically 
channeled transcripts will appear in italics, 
with my additional explanatory comments 
in regular type within parentheses. 


Granted, our unique investigative foray 
ranging asit does from the concrete arena of 
Knowledge represented by the cutting edge 


of visionary science to the intangible arcane 
realms bordering on the spiritual, will of 
necessity lack the exacting logic of scientific 
rigor. 


Nevertheless, we hope to provide, through just 
such a unique eclectic format, the beginnings 
of a possible fresh understanding of the 
workings of nature and perhaps ultimately 
furnish a conceptual basis for extending the 
structure of current physical theory to 
compatibly encompass the elements of a 
unified framework of physics and 
metaphysics. 


As"unscientific’ as this proposed venture may 
appear, especially to the contemporary 
physicist or theoretician, we unabashedly 
presson, secure in the belief that the currently 
perceived "mutually exclusive" bodies of 
knowledge defined through psychic means 
and that of orthodox physicsare more closely 
linked than is currently suspected. Indeed, it 
will be demonstrated that that some of the 
psychically defined data bears a striking 
resemblance to the tenets of present empirical 
knowledge. 


New Research 


Theories Indicate Necessity for Novel Time 
Concept 


Abody of work which postulatesa fluid-field 
substantial nature for time, is the esoterically- 
based book written by Wilbert Smith in the 
carly sixties, The New Science. Here, Smith 
outlined a unified theory of all physical 
interaction by positing that an active mass- 
free field energy he termed the tempic field 
exists, and is the parent field structure out of 
which our passive relational linear clock time 
emerges. To be sure, this book and its specific 
format of exposition has its weaknesses, not 
the least of which is a writing style which 
taxes one's comprehension to the limit. All 
researchers who have attempted to connect 
Smith's knowledge with the frontiers of 
current scientific knowledge, new energy 
research, etc., have been frustrated by his 
introduction of terms which may or not have 
the same meaning as the corresponding 
terms in mathematical science. This practice 
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causes many passages to appear so vague as 
to cause total bewilderment on the part of 
the reader, 


..tbe establishment of a 
fluidic, elastic, field nature for 
true active time which is 
malleable; one in which even 
the local pace of time, and 
mass and energy content can 
be influenced artificially by 
intelligent technological 
control, or naturally by 
conscious intent... 


Incoming toinvestigate thesourceof Smith's 
theory 25 years ago, [came intocontact with 
Kenneth Killick of Canada. Killick was the 
individual who served as the original mentor 
and foratime a colleague of Smith in the mid- 
19505. Smith, whose background was in 
electrical engineering, found it very difficult 
to accept or understand the philosophical 
‘overtones of Killick’s thought. Consequently, 
he resorted to the use of psychic mediums to 
try toverify the information provided to him. 
by Killick. This is the origin of Smith's 
association with discarnate entities known to 
those familiar with his work as "the boys 
topside”. Thus Smith's subsequent writings 
promote such confusion perhaps because he 
only obtained a partial understanding of 
these cosmic ideas, and he opted to writing 
in a kind of code basically to try to hide his 
‘own confusion. Through my own association 
with Ken, I discovered that The New Science 
is able to be put into reference with known 
facts once the spiritual-philosophical 
elements of Killick's teachings are duly 
integrated. When this is done, "Wib" Smith's 
book can teach much and can become a 
cornerstone to new energy science. 
Otherwise, it remains at best, a fragmentary 
enigma. 


The work by Smith and Killick is pertinent 
tothe theme of the present paper, since they 
bothshowed through experimentation with. 
a special caduceus-wound coil, that so- 


called relativistic parameters of mass and 
gravity, energy, and time-flow, can be altered 
through intelligent artificial control. 
Adequate delving into some of the elements 
of these theories will enable usto glean new 
insight for transforming the current 
paradigm of time. Further details on Кеп 
so-called tachion energy theory can be 
found in this author's earlier expositions on 
this subject in issues of Energy Unlimited 
(1978-1982)[5} 


Smith's main error is in postulating a 
fundamental "spin" dynamics based upon 
conventional continuous rotation. As Killick 
points out, such a concept of spin on the 
microscopic level, precludes any possibility of 
trueevolutionary change, inthe cosmicsense. 


Also, as we shall see presently, the continuous 
spin concept obviatesexpression by anything 
in the universe, of its personal moral 
responsibility. However, with tachion energy 
theory intact and untrammeled, the 
impersonal dualistic concept of interaction 
between two polar entities, such as is 
expressed not only in ordinary classical. 
Newtonian physics, but its 20th century 
successors, relativity and quantum theory, is 
supplanted with the omnipresent workings 
ofa trinity at all levels and manifestations 
ofreality. 


Indeed, the fundamental tachion field (mass- 
free) energy has three components: two 
polar opposite entities (a positive "charge" 
and a negative "charge"), and the ability for 
these two to be in what is called "static- 
dynamic balance" The static-dynamic balance 
completes the trinity. 


Asimple physical macroscopic manifestation 
ofstatic-dynamic balance can beseen in two. 
people arm wrestling. As the energy of one 
participantis brought to bear against that of 
the other, wewillseea vibration or oscillation 
once a balance of their energies is obtained. 
Asmoreeffortis expended, the vibrations will 
increase in frequency and decrease in 
amplitude. At this point we will see a static 
state relative to the two arms; neither causes 
loss of arm position of the other. But 
simultaneously we also have a dynamic 
situation in the rapid oscillation which 
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maintains, and is in turn sustained by the 
muscular energy which produces the static 
state of the arms. Both states mutually 
support each other's existence. The two 
component entities (the arms) resonate 
together, but without losing their own 
identity. 


‘The implications of this last statement, 
missing in current physical theory, is unique 
to the system of tachion energy. We will see 
in the following that the dynamic 
functioning of these sub-atomic tachions is 
such that by their inherent ability to 
manipulate space and the time-frame of 
matter through static-dynamic balance, they 
do not harm anything else in their 
environment, nor are they affected (forced 
to lose their own identity) by the ambient 
environment Accordingly, inertial massis not 
an inherent component of tachion energy, 
but is a derivative of certain tachion field 
modes, 


Wespoke earlier oftachion charge" We keep 
the word in quotes to underscore that this is 
not to be equated to electrical charge, but 
merely signifies two polar energy states ofthe 
primordial ground-form, out of which all 
known physical forces come to be manifest. 
These tachion energy states can be defined 
in terms of "rotational" motion, Again 
"rotation" must also be placed in quotes as it 


does not signify the common idea of 
continuous spinning, Such a concept was 
suggested above in connection with 
evolutionary progress in its cosmic 
interpretation. 


The tachion-pair could be described as 
executing a "back-and-forth" ratcheting 
movement. The tachion-pairsare analogous 
to the ends of a drum majorette's baton. But. 
unlike the twirling motion ofthe baton, the 
tachion-pairsdo not demonstrate the classic 
macroscopic continuous spin motion, but 
oscillate in a 3-component "clocking" action. 


In Fig. 1 we have drawn a circle and have 
divided it into three 120 degree arcs. The first. 
motion inthe tachion cycle isan arc from the 
0-360" location, to the 240 degree position. 
Thismovementisstated philosophically asthe 
question, "Can I go?" In the second phase it 
swings back from the 240 degree position to 
the 120 degree point, and then returns to the 
240 degree position. This graphically 
representsananalysisofthe first question, and 
can be phrased as the "Let me think" 
component. Finally, then it proceeds forward 
another 240 degrees taking it past the 360 
degree point to 120 degrees. This last stage is 
the action motivated from the analysis in stage 
two, and is entitled, "Yes I can’. In this activity 
itwill be observed that all path lengths are 240 
degrees. 


Of 360" 9-360" 
Q 20 ا‎ 246 12% 
"Can! Gor “Let Mc Think” "es 1Can" 
вал 


The 3-Component Tachion Movement 


However, as representative of true evolutionary progress, the tachion-pair does not remain 
confined to the plane in its 3-phase cycle. After each "Let me think" stage, the entite pair unit 
could be considered to advance "upward", perpendicular to its plane of "rotation". The 
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combined motions can be viewed 
asanelevationup aninclined ramp, 
screw-fashion (Fig 2). 
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Tachion Ratcheting” 


Thus, while they clock themselves 
backwardsin the plane, they never 
go back to where they were 
originally but only seem to do so 
from the point of view of an 
observer in the plane. This entire 
activity can be visualized as а 


diametrically opposed pair "rotating" in a plane, but there 
must still be considered an upward ratcheting 
movement. They execute the clocking motion simply 
because they adhere to the three principles of 
observation, analysis and motivation. A meaningful 
application of thisidea to the structure of physics would 
eliminate the necessity for a totally impersonal type of 
interaction governed solely by force. Unlike all current 
theories of elementary particles, the tachion-pair, by its 
unique activity, thus expresses a personal moral 
responsibility. So this elemental energy of the universe 
never goes where it is not wanted, but only where it will 
not disturb itsimmediate environment. 


‘The topological structure of each tachion in the pair is 
also significant in regards to this "ethical" modus 
operandi, First, tachions in their primordial state are 
massless, toroidal shaped fields which always occur in 
pairs. Like toroids, tachions will singly exhibit three 
motional degrees of freedom, to wit; 


1. rotation aroundits major axis. 


2. inner (P), or outer (N) rotation about its cross- 
sectional (poloidal) axis. 


3. expansion and contraction of the field (each toroid 
pulsates radially about its cross-sectional axis), 


Asa pair-unit, the combined motions will give rise tothe 
following possible orientations: two identical (N) 
rotations; (N) rotation - (P) rotation; two identical (P) 
rotations (Fig. 3). 


вз 
The Three Tachion Modes 


‘The dual (P) or (N) rotations will always lie in the same 
plane, whereas in the "mixed" rotation mode, the 
orientations of the tachions will be mutually 
perpendicular. In the pair unit, the energy will shuttle 
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back and forth between the tachions by virtue of theirharmonious expansion and contraction. 
The contraction of one pair partner is immediately compensated for by an equal amount of 
expansion in the other, When one is fully expanded and the other completely contracted, 
they will reverse roles executing the second portion of the cycle. There will be two points in 
the clocking cycle where the tachions will share an equal amount of energy ("field equity") 
stage. In each cycle of a tachion-pair the field equity stage is passed twice, a fact which is 
significant when topology of the field dynamics is considered (see [5]). Now, looking at the 
field geometry for the tachion-pair unit at the two field equity stages of the cycle, we observe 
that the two geometries are not identical but are mirror images of one another via a non- 
orientable field structure. See Fig. 5, which shows the isomorphism between the dynamics on 
a Moebius band (a non-orientable topological structure) and the tachion pair clocking cycle. 


Moebius Cycle: Flags move in direction of arrows in 180° stages 


TS 
Te 


Urn ag ed Mon Morb ондоо ght 
‘expansion/contraction in. араша Gd 720) aration 


samc/opposite corresponds to max. 
field disparity eld equity for tachion- рай. 


Figs 
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‘This suggests the remarkable idea that the space time points that the pairs generate are not, as 
commonly assumed, identical, static, and bereft of intrinsic character, but exhibit 
enantiomorphic topologies, which by virtue of their mirrored relationship exert upon one 
another a potential for dynamic interaction. For now we presenta second diagram to illustrate. 


the three pair energy modes: М-М, № 
pair (Fig 4) 


a) Three types of pairs: 


N-N (horizontal) NP (rie 


(GRE 


, P-P, as well as one sequence of oscillation of the N-P 


P-P (vertical) 


b) Stages in clocking cycle of N - P pair (I thry V) 


1('Can Gor) 
ш ("Yes I Can") 
Ш CLet me Think") 
à = д 
V (samcasT) 
ТУ (same as П) - 


In this figure we note a unique trinity of field 
operation: two stages of maximum field 
disparity (I and III) connected by the 
intermediate condition of field equity (ID). 
Upon postulating the additional requirement 
that the pair will create a new space-time 
location every time the field equity state is 
reached, we see that with each cycle the unit 
will not return to its original state with 
respect to the environment, but will advance 
to new evolutionary states with each 
pulsation, In accordance with the above 
comments, the tachion-pair unit "ascends" 
the evolutionary spiral via this unique action 
we have termed "clocking" motion. In 
acccordance with the description in Fig. 4A, 
in Fig. 4B, stage | represents"Can 1 g0", stage 


Il represents "Let me think", and stage Ш 
represents" Yes I can’ 


Now, in this regard, the previous analogy of 
the tachion-pair as likened to the ends of a 
baton, where the baton rises and falls as it 
rotates,isquiteapt. However, unlike the ends. 
of the baton tachions are not rigidly 
connected but possess much freedom of 
movement outlined above. On the other 
hand, much like the baton ends, they are 
mutually supportive of each other's acti 
and requirements, never secking to 
overpower, or to be eclipsed by the identity. 
of their partner. In this manner they exhibit 
personal moral responsibility, as we have 
previously stated. By their mutual 
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harmonious action tachion-pairs will 
progressina trueevolutionary fashion, while 
never harming anything else in the universe 
bytheiraction. 


tbe dynamic functioning of 
these sub-atomic tachions is 
such that by their inberent 
ability to manipulate space 
and the time-frame of matter 
through — static-dynamic 
balance, they do not harm 
anything else in their 
environment... 


Now, the above is an inherent characteristic 
of tachion-pairs as long as they go about 
their business individually- that is, in their 
pre-physical state. Now, when the three 
fundamental tachion-pair energy modes 
described above exhibit a slow clocking 
frequency, there is opportunity for them to 
join together whereupon we begin to see 
matter being formed. The element of m: 
orinertia is provided by the binding activity 
of the (N-P) mode, which is a function of 
the slow oscillation of the pair unit. Besides 
the clocking frequency, the factor of inertial 
mass or density of physical substance is also 
dependent upon the amount of separation 
between the two pair components in each 
individual sub-atomic tachion-pair unit. In 
general, the denser or more massive an 
object is, the slower its microscopic 
tachions will clock, and the farther apart 
will be the individual toroid components. 
This is a classic push-pull situation, ie., 
there is a key inverse static-dynamic 
balance relationship between tachion-pair 
pulsation frequency and their area of 
operation (density of field). The rest mass 
that any physical substance displays to. 
macroscopic observation, is thus a direct 
function of the amount of energy supplied 
bythe master field to sustain the oscillation 
of the pair-unit. Thus, a primary feature of 
tachion dynamics is the following: if we 
change the energy, we must expect to 
observe a corresponding change in the 
manifestation of the mass, and vice versa. 


Consequently, in tachion dynamics there is 
a built-in interchangeability of energy and 
mass, an idea which concurs with similar 
conclusions in Einsteinean relativity 
(notably, 


But here is where tachion theory and 
relativity part company. We have seen that 
our postulated "clocking" pulsation of the 
pair is the factor, which determines both 
space and time. Both space (area of pair 
operation), and time (frequency of 
pulsation) are mutually dependent on what 
we shall call the master field of 
thought and intention, which 
determines the clocking frequency. 
From the dynamic influence of the master 
field arises subsidiary conditions of time and 
space which are truly "fluid" qualities of 
tachion operation. Thisisindeed consonant 
with the assumptions of a proper unified 
field theory in which all the factors of our 
objective world as apprehended by the 
physical senses, are subsumed under the 
relative state of a guiding master field. 
Moreover, under the geometrical constructs 
of such a theory neither space nor time 
should be subservient to the other but 
should retain their unique qualities in a 
mutually supportive relationship. This is 
guaranteed in tachion theory under the fluid 
give-and-take of the pair operation. 
Relativity, on the other hand, despite its 
logical consistency, does not meet the above 
requirements. To his great credit Einstein 
recognized the need to integrate time with 
space in a synthesis that would retain the 
distinctive qualities of both. The result was 
a theory, which extended the classical 
Euclidean concept of 3-dimensional space 
asakind of "cosmic container" of matter, to 
embrace a structure of space, which arises 
from the laws interrelating its material 
content. Thus, for instance, in his General 
Relativity theory gravitation became 
interpreted as a distortion of the spatial 
fabric by sources of mass-energy in a non- 
Euclidean framework. Unfortunately, as a 
foundation of his theory, Einstein 
mistakenly assumed a subservient role of 
time tospace. He tried to "freeze" time down 
into spatial-like dimensions utilizing metric 
equations, which were variants of a basic 
form. Before a true understanding of 
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gravitation is developed, the rationale for 
applying such metrics to this end should be 
seriously re-appraised. In short, instead of 
freezing time down into a spatial dimension 
in order to make it fit a world ruled by 
nothing but gravity, we must develop a 
conception of space sufficiently fluid to let 
true time have its proper place therein. 


These and other similar ideas are articulated 
by Andrea and Paulo Correa in their recent 
insightful essay on the various serious 
shortcomings of relativity theory. They write: 
“Time is not treated by relativity as distinct 
in nature or in quality from the set of 
topological locations or lengths between 
points Whether in theSR (Special Relativity) 
form ofa flat Minkowski spacetime or in the 
GR General Relativity) form of a curved 
Riemannian spacetime, the essence in 
relativity lies in its treatment of time as the 
fourth length of a 4-dimensional space. As 
the actual metric of a length of time is not 
fixed, only the intervals being invariant, one 
can nolongerspeak of the reality of timelines 
orof synchronicity" [6]. 


In their second installment, the 
Correas even imply the existence of a 
mass-free energy, which isan integral 
element of the Killick tachion energy 
theory: "From a strict physical viewpoint, 
only an energeticist position can make 
sense. While space and time may be 
considered to exist outside the function of 
matter, independently from it, they cannot 
be conceived outside the function of 
energy..the field remains conceptualizable 
(in Einsteinean relativity) only by the 
pseudo-Riemannian manifold, which, on its. 
‘own, fails to analytically treat the difference 
in dimensionality between Space and Time, 
fails to differentiate between them as 
distinct manifolds, and fails to account for 
them as the intrinsic properties of energy in 
fux". 


The tachion theory is such a model that 
delineates the functions of time and space in 
termsofa basic mass-free energy substratum, 
Nowaswe have seen, since tachion dynamics 
pre-supposesastatic-dynamicbalance feature 
connecting frequency of the pairs 
(fundamental time elements) with their area 


of operation ("fluid" space configurations), it 
representssuch a foundationupon which to 
construct such a theory which will 
harmoniously treat time and space on an 
‘equal footing without neutralizing the unique 
structural eaturesofeach Since the decrease/ 
increase in the clocking frequency of the 
tachion-pairs will result in а corresponding 
increase /decrease of area of operation, the 
local pace of time will also decrease /increase 
at thatspace-time location. Thisisdue to the 
push-pull relationship between energy and 
time. The intrinsic energy of a tachion-pair 
will be defined to be its energy of "motion" 
(energy in the "convergent", pre-physical 
state). Thus we see that an increase /dectease 
inthe clocking frequency also implies that the 
intrinsicenergyof the pair will also follow suit. 
Consequently, the intrinsic energy available 
fora manifestation will increase decrease as 
time pace allotted for this purpose decreases/ 
increases. Moreover, the product of intrinsic 
energy and time interval will always be 
constant due to the perfect trade-off between 
both factors in the tachion clocking action, 
‘This relationship is remarkably similar to the 
quantitative statement of the Uncertainty 
Principle in quantum mechanicsin the form: 
E: t =h Thisformulastates that the product 
of the energy exchange of a quantum 
mechanical particle and the time interval 
required for that exchange to take place, is 
equal to theso-called "quantum of action", or 
Planck'sconstant. 


Thus, as a concomitant of tachion 
dynamics, which is argued could also be the 
basis of electron spin geometry among 
other things (see [5]), time is made 
malleable; no longer continuous, or rigidly 
uniform as in Newtonian conceptions, or 
subservient to space as in Einsteinean 
relativity, time "flow" can go to zero, and 
can even reverse under the application of 
certain electrodynamic field 
configurations such as provided by the 
caduceus coil and other devices [5]. With 
tachion dynamics even the laws of causality 
will no longer hold. This is due to the fact 
that tachions have а much broader field of 
operation than the purely physical realm. 
‘Thus, many unusual demonstrated features 
relative to quantum theory, such as the 
principle of Indeterminacy, quantum non- 
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locality (EPR experiment), "entangled 
particles" as well as hypothesized qualities 
ofan aether ofspace, can find their source 
in this microscopic non-linear 
electrodynamic clocking oscillation 
attributed to the tachions. In fact, the 
ultimate expression of time as well as space 
tooursensory perception, could be a direct 
function of these substratum pulsations. 
From this consideration there emerges a 
new dynamic model for fundamental 
time as a "fluid-elastic" field effect arising 
from the unique ratcheting oscillatory 
motion of tachion-pair entities. Ultimately, 
it will be seen that tachions may even form 
the structural essence of consciousness 
itself, thus providing the long sought-for 
unifying link between physics and 
metaphysics. 


N.Kozyrev 


Other Recent Russian Research Implying New 
Dimensions for Time 


Another key researcher who postulated an 
active substantial role for time was the 
Russian astrophysicist Nikolai Kozyrev [7]. He 
argued that the gap between the exact 
(physical) sciences and the natural sciences 
will not vanish until the principle of causality 
differentiating cause and effect is placed at 
the basis of the exact sciences. This implies 
the objective directionality of time orits flow. 
We encounter numerous manifestations of 
this principle in our life and in natural 
science. Yet this principle is new in both 
mechanics and physics as a whole. The 
natural scientist's time is not Minkowski's. 
geometrical time, nor is it the time of 
mechanics, theoretical physics, etc. 


Nikolai Kozyrev argued that 
the gap between the exact 
(physical) sciences and the 
naturalsciences will not vanish 
until the principle of causality 
differentiating cause and effect 
is placed at the basis of the 
exact sciences 


AsKozyrevargued, mechanics has been using 
only the "geometrical" property of time, its 
duration size, ie, the intervals between the 
events under study. Timed, these intervals 
acquire the same passive properties as the 
interval measured between two points in 
space. Itisonly this property of time that the 
objective sciences assumed to be existing 
objectively, postulating that all other time 
properties are subjective. However, if we 
want to differentiate causes and effects, in 
reality the flow of time must be a physical 
quantity, duly expressed mathematicallyand 
entering the equations of mechanics. The 
physical meaning and mathematical 
expression of the flow of time can be 
obtained from the space-time properties of 
causality. Thus, processes in the world occur 
not only in time, but also with the aid of time. 

‘Time flow is an active property owing to 
which time may act on a material system. 

Consequently, it is in the properties of time 
that the source maintaining the vital 
processes of the world must be sought. 


From these arguments, we can also derive a 
fundamental property of time. Let us assume 
thatwe have changed byacertain technique 
the flow of time ina material system. In this 
process we have perhaps changed the 
stresses within the system and hence 


energy. 


However, itis impossible to change the total 
amount of motion of the system, іе, to 
obtain a momentum equivalent to an 
external action. In other words, time may 
carry energy but no momentum, Time is a 
non-momentum material reality. From the 
above property of the flow of time, Kozyrev 
concluded that it follows directly that the 
rotation of a body may be used as a device 
for changing the flow of time in a system, 
‘Time flowsintothe system in the cause-effect 
direction, the rotation increases the flow, апа 
hence the system obtains additional energy. 


Inattempt to verify his theories, in the 1950s, 
Kozyrev thus performed experiments with 
spinning gyroscopes and discovered, in 
agreement with his predictions, that the 
weight of the spinning system changes 
slightly depending upon the magnitude of 
the angular velocity and the direction of 
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rotation. Although the effect detected was 
not large, the nature of the arising forces 
could not be explained by existing theories 
By applying a vibrating framework to the 

gyroscope, Kozyrevalso found that not only 
Goes time deliveran energy, but that near the 
ause-effect system time density changes. 
ime is rarefied near the generator and 
becomes denser near the receiver. In other 
words, time becomes stretched by cause and 
compressed by effect. In addition, the 
variation in time intensity is in inverse ratio 
tothe first degree of the distance. This can be 
seen by the following consideration: Time is 
expressed by rotation and hence involves 
planes passing through a pole of the rotating 
system with any orientation in space. Inthe 
case of lines of force issuing гота pole, 
their density decreases in inverse ratio 
to the square of the distance, while the 
density of planes can readily be shown, 
to decrease with the first degree of the 
distance. 


Kozyrev discovered another property of time 
when investigating irreversible processes 
such as crystallization of a substance, 
condensation, or evaporation, Thisinfluence 
can be effected by any irreversible process 
and is registered by a measuring system 
without any preliminaryexcitation, ie, when 
the cause and effect positions are not 
separated. In other words, apart from flow 
and density, time seems to have another 
property, causal orientation, resembling in a 
‘way the polarization of ight [8]. This property 
proves to be so variable that even the sign of 
the observed influences may change and 
hence the reciprocal cause and effect 
positions become reversed. 


Continuing his studies on the properties of 
time, Kozyrev (with V.V. Nasonov) conducted 
astronomical observations using a receiving 
system of a new type. When the telescope was 
directed at a certain star, the special detector 
positioned within the telescope registered 
the incoming signal even if the main mirror 
was shielded by metal screens. This fact 
implied that electromagnetic waves (light) 
had some component that could not be 
shielded by metal screens. When the 
telescope was directed, not at the visible but 
at the true position of the star, the detector 


registered a signal that was much stronger. 
‘The registration of the true position of 
different stars could only be interpreted as 
the detection of star radiation that had 
velocities billions of times the velocity of 
light. It was concluded that the radiation 
from stellar bodies hence had a component, 
which was non-electromagnetic. Kozyrev 
also found that the detector measured an 
incoming signal when the telescope was 
directed at a position symmetrical to the 
visible portion of the star relative to its true 
position. This fact was interpreted as a 
detection of the future positions of stars [9]. 


From the 1960'sonward, additional Russian 
research groups continued and expanded 
upon the work began by Kozyrev on the 
unique non-electromagnetic radiation that 
was apparently concomitant of all rotating, 
bodies, whether accompanying macroscopic 
spinning objectsof great mass (cosmological 
or terrestrial), or at the quantum level 
exhibited by elementary particles possessing 
recorded anomalous spin features which 
were not accountable by standard theories. 
‘This emanation which was exhibited by 
rotating bodies was termed torsion radiation 
[10]. Subsequently it was learned that this 
unique radiation was a part of all living or 
inert substances. Thisso-called"torsion field" 
research was carried on mainly in secret in 
the former Soviet Union, and only became 
known to the Western nations after the fall 
ofthe Iron Curtain, Many effects attributable 
to alterations in time and gravity have been 
reported through this research, For more 
information on this topic the reader is 
directed to this author's review in reference 
10 and references therein. 


Part II of II 


Summary of Part I 


It is the intention of this multi-part 
dissertation to motivate an imperative for 
considering the eventual establishment of a 
more expansive paradigm for the 
phenomenon of time, one which views time 
from the "substantial" as opposed to the 
orthodox "relational" standpoint. The 
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substantial concept of time implies the 
existence of an active essence which can 
and does affect objects and processes 
occurring in the universe. Furthermore, 
approaching time from sucha fundamental 
basis implies that by positing active 
substantial change as the ground form 

ime mover and relational time ( passive 
"clock-time", or entropy changes) as its 
derivative, that those objects and processes 
can also have a reverse action on time. 


Towards this end in Part 1 (hereinafter 
referred to as 1), we considered the key 
research of the late astrophysicist N.A. 
Kozyrev who, in carefully controlled 
experiments which were subsequently 
successfully replicated, recorded phenomena 
which have hitherto been unexplainable by 
standard contemporary — received 
knowledge-whetherfrom thestandpointsof 
Newtonian, Relativistic or Quantum physics. 
Kozyrev pointed out that only by considering 
time as an active essence, could these cited 
"anomalous" phenomena, which are virtual 
conundrums from the viewpoints of a 
relational (passive) concept of time, be duly 
formulated on a logical basis. Accordingly 
Kozyrev's associated "causal mechanics" 
incorporates an objective directionality of 
time flow, implying differentiation between 
"cause" and "effect". Consequently, by 
applying a thermodynamically 
irreversible process to a physical 
system (example: vibration to a 
spinning gyroscope), the rotor in this 
instance would be observed to lose (or 
gain)asmallbut detectable percentage 
of its weight, depending upon the 
direction of rotation. Moreover, in this 
process linear momentum (linearspeedof 
rotation) is not changed, but energy is 
nevertheless delivered to the system by 
additional forces directed along the axis 
causing a change in angular momentum, 
and that near the cause-effect system of the 
irreversible process, time density isaltered 
- rarefied near the generator and 
concentrated in proximity to the receiver. 
Kozyrev concluded that time is a non- 
momentum material reality 


Other experiments of an astrophysical 
nature showed that registration of the true 


position or future position (as opposed to 
visual-present-position) of different stars 
via the non-electromagnetic component of 
star radiation, demonstrated the existence 
‘ofan energy essence, which was apparently 
instantaneous, or had a propagation 
velocity of at least a billion times the 
velocity of light. In this regard, Kozyrev 
opposed the conventional astrophysical 
paradigm, which positsenergy generated / 
emitted by stars is a physical consequence 
of thermonuclear conversion. Instead he 
maintained that via rotation, stars 
converted time essence into non-physical 
(or pre-physical) energy. The latter w 
nevertheless detectable on Earth by 
transduction through reflecting telescopes 
shielded by metal screens, of stellar 
radiation by a Wheatstone bridge. Hence 
the "impact" of time was detected by 
resistor electric conductivity changes (see 
Тапа references therein), 


Leaving no stone unturned in our 
investigation, we also took up a discussion 
ofthe related Killick-Smith tachion energy 
model for fundamental (pre-physical) 
reality. Here we coined a new term- a 
trinitivity of action, which was 
underscored as a key feature of the 
operation of tachion-pair entities. 
Accordingly, we posit the existence of two 
polar topologically orthogonal toroidal 
fields, with the unique ability, by the mutual 
shuttling back-and-forth of their energies, 
toexistina third auto-generatedstatecalled 
"static-dynamic balance". Now, since 
tachionsare hypothesized to transfer energy 
instantaneously, inertial gravitational mass 
is not a primordial component of tachion 
operation (see I). Here we sce a striking 
similarity to the Kozyrev conception of the 
‘operation of time in interaction with a 
physical system - where energy changes are 
manifested without linear momentum 
alterations delivered. Likewise, the Smith 
book, The New Science (sce 1) treats the 
hypothetical tempic field as a scalar 
quantity, which only has direction in 
relation to its distribution (or 
"density" change). Only through 
establishing what Smith termed a 
tempic field gradient does the tempi 
field possess vectorial nature. Similarly, 
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Kozyrev viewed time like space as 
possessing both geometrical and physical 
properties. The geometric property of time 
is duration (its scalar component), while 
physically the course of time is similar to 
vectorial field propagation and the density 
oftimetofield intensity. Although Smith and 
Kozytev apparently never were aware of 
each other's research, the following quote 
from Kozyrev reveals that they both made 
key profound discoveries about nature 
which indeed bear more than a superficial 
similarity: "Time density is a scalar quantity, 
just the one observed in the above 
experiments. Time density decreases with 
increasing separation from the process 
creating it. Therefore, a vector property 
corresponding to density gradient and 
tractable as time obtaining, should also be 
observed"[7] However, in we also enjoined 
the reader to observe caution and selectivity 
when attempting to separate the wheat 
from the chaffin Smith's book. 


Accordingly, the previous ideas are 
substantially correct, whereas his concept of 
"continuous spin" of tempic field energy is 
basically flawed. Killick replaces this 
outmoded counter-productive notion with 
a key ratcheting motion, like the 
escapement of a watch, which is performed 
by the tachion entities composing a pair- 
unit. Through this unique "clocking- 
motion", a cycle of tachion-pair operation 
exhibits what could only be described as an 
ethical modus operandi, passing through. 
the three stages of observation -reflection - 
action, By virtue of this 3-stage process, 
tachion-pairs demonstrate in their 
individual activity and in interaction with 
their environment - personal moral 
responsibility. 


This is indeed an unprecedented notion 
which implies that a type of conscious 
thought process can be ascribed to tachion 
operation. This can be related to current 
notions from quantum physics, relative to 
quantum coherence ofstates-suchas wave 
function collapse, Indeterminacy, quantum 
non-locality (EPR experiment), “entangled” 
particles, etc. This may be an indication that 
in such cases, whenever the Principle of 


Causality is breached or at least 
compromised, we may be witnessing the 
unique effects of the inherent conscious 
microscopic non-linear clocking oscillation 
ofthe tachions. 


Along these lines, although Kozyrev did not 
report observing any effects of time energy, 
which could be considered as "value- 
motivated", he did report on an equally 
mysterious "after-effect" in тапу 
experiments, which couldonly be construed 
as signifying a memory process. For 
instance, it turned out that in experiments 
with a vibrating torsion balance (or 
pendulum), at points of support the 
‘emerging additional forces did not disappear 
when the vibration was stopped, but 
remained in the system for an appreciable 
time. Interestingly, their relaxation times 
were found to be independent of the 
mass of a body but were dependent on 
its density. The largest effects with 
maximum preservation times were observed 
on porous materials like brick or volcano tuff. 
Inenumeratingon this unusual preservation 
action Kozyrev observed:"..a body placed for 
а certain time near an (irreversible) process 
and then brought to a torsion balance, 
produced the same effect on it asthe process 
itself. aluminum showed no memory. The 
largest memorizing effect for processes of 
both signs has been shown bysugar'[7] Also, 
his colleague Danchakov later observed in 
conjunction with biological experiments 
that water with decreased viscosity due to 
having been subject to the action of a 
process, exerted a distant action on water 
that had not been under such an action, 
causing its viscosity to decrease as well. 


Inthissecond part of the current dissertation, 
we will examine other important related 
information gleaned principally from 
esoteric sources, referenced in 1. These have 
been obtained from books by Jane Roberts: 
The Seth Material, The "Unknown" 
Reality (UR) [2], unpublished transcripts 
О.В, and transcripts from the entity 
Kryon channeled by Lee Carroll [3]. This 
information is remarkably corroborative 
with that from Kozyrev research and the 
tachion energy theory. Finally, we will cap off 
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our exposition with a brief examination ofa 
bold new maverick physical theory of sub- 
atomic electron structure, featuring variable 
time/mass attributes, which could be the 
catalyst for bringing the cited elements from 
esoteric knowledge and empirical physics 
research (Kozyrev, etc.) out from their 
hitherto relative obscurity, to the forefront in 
our ongoing mainstream investigations in 
probing the cutting edge frontiersof not only 
physics, but those of the natural sciences as 
well 


Other evidence 


When one compares the transcripts from 
various esoteric sources it's remarkable 
how similar is their description of nature's 
fundamentaloperations at the pre-physical 
level. For instance, a careful reading of the 
Jane Roberts' channeled transcripts from 
the entity Seth, reveals a remarkable close 
connection with the particles termed EE 
(electromagnetic energy) units and the 
above Killick teachings on tachion pair 
dynamics. But first a word of caution to the 
reader. We should resist the tendency to put 
into the frame of reference of our sentient 
physical experience, structures whose 
essence is fundamentally non-physical 
The customary physical characteristics of 
duality and dichotomy of fields, and the 
related yardsticks of mass, length and time, 
for the most part, may not apply in this 
situation, 


It would be impossible, however, to 
formulatea comprehensive model for the EE 
unit dynamics were none of the factors for 
gauging physical reality to be able to be 
applied to higher dimensional realms. 
Fortunately, one characteristic does survive 
the transition to the non-physical 
framework- the element of pulsation. Seth 
reports in [2] how EE units, much like 
tachion-pairs are built up and dynamically 
pulsate in response to thought patterns. First, 
depending upon the relative intensity of the 
emotional energy, they will instantly be 
drawn together in clumps or may just as 
quickly disperse. Furthermore, being of a 
pulsating nature, these unitscan expandand 
contract. Theoretically, there is no limit to 


their size or frequency of pulsation, Seth 
describes their operation in the following 
manner: Now, there are electromagnetic 
structures, so to speak, that are 
presently beyond your instruments, 
units that are the basic carriers of 
perception. Their size varies. Several 
unitsmay combine, for example. To put 
this as simply as possible, it is not so 
much that they move through space,as 
that they use space to move through. 
There isa difference. 


On this point, if our conceptions remain 
"earthbound" we will not perceive any 
difference between these actions, but once 
we cast our mental gaze beyond physical 
experience, an important distinction 
becomes apparent. To understand this, we 
need only reflect on the similar non-classical 
logic that is the basis for the non-orientable 
Moebius topology that we have seen governs 
the dynamics of the tachion-pair unit [5] 
Tachions, whose translational movement 5 
governed by the relative pulsation frequency, 
apparentlyenterand leave our levelof reality 
attwo times (field equity stages) during each 
pulsation cycle. Before leaving our plane, the 
tachion-pair constitute what we callaspace- 
time point. 


Upon returning to our level, due to the 
Moebius topology of the clocking cycle, 
their essence creates a new space-time 
point with enantiomorphic (mirror image) 
characteristics to the first. The resulting 
progress of the units in physical reality is 
thus manifested bya "jerkily discontinuous" 
movement. Summing up, since the units 
are the point they create, it can now be 
understood that the units use space (or the 
nature of the space-time points) to move 
through, rather than the case of 
macroscopic matter which moves 
continuously (or appears to) through 
space. 


Seth continues his description of the BE 
unit dynamics: Laws of attraction and 
repulsion are used and, in a manner of 
speaking, thermal qualities are involved, 

and this is the only bint that your scientists 
have received of them so far. The units 
charge the atr through which they pass, and 
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draw to them other units. The units are not 
stationary in the way that, say, a cell is 
stationary. These units have no "bome". 
They are built up in response to emotional 
intensity. They are one form that emotional. 
energy takes. They follow their own rules of 
attraction and repulsion. As a magnet will 
attract with its filaments, so these units 
attract their own kind and form patterns 
which appear toyouas perception. They are 
electromagnetic, in your terms, following 
their own patterns of positive and negative 
charge. In this instance, like definitely 
attracts like. The units are just beneath the 
range of matter. None are identical. 
However, there is a structure to them. The 
structure is beyond the range of 
electromagnetic qualities asyour scientists 
think of them. Cons 
produces these emanations, and they are the 
basis for any kind of perception, both 
sensory and extrasensory. These 
‘emanations can also appear as sounds and 
you will be ableto translate them into sounds. 
long before your scientists discover their 
basic meaning. One ofthe reasons they have 
not been discovered is precisely because they 
are so cleverly camouflaged within ail 
structures. 


Being just beyond the range of matter, having 
a structure, but a non-physical one, and 
beingofa pulsating nature, theycan expand 
and contract. They combine qualities of a 
umitanda field, inotherwords. Since they are. 
beyond the range of matter, upon which 
matteris formed, they will not follow the laws 
of matter, although at times they maymimic 
the laws of matter. It is almost impossible to. 
detect an individual unit, for in its dance of 
activity it constantly becomes a part of other 
such units, expanding and contracting, 
pulsating and changing in intensity, in force, 
апа changing polarity. It would be asifthe 
positions of your north and south poles 
changed constantly while maintaining the 
same relative distance from one another, and 
by their change in polarity upsetting the 
stablility of the planet- except that because 
of the greater comparative strength at the 
poles ofthe units, a newer stability is almost 
immediately achieved after each shifting. 
Even the altruistic motives of the tachion- 


pair as cited by Killick parallels similar 
behavior of these EE units. 


Again from J.R: The bebavior of these units 
changesin the following manner. When a unit 
is in the act of combining with another, it 
aligns its components ina characteristic way. 
When it is separating itself rom other units, 
itwill align its components in a different way. 
‘The polarities change in each case, within the 
units. The unit will alter its polarities within 
itself, adapting the polarity-design ofthe unit 
to which it is being attracted; and it will 
change its polarity away from that designon 
breaking contact. 


Ken Killick has described the mutual action 
of several tachion-pairs bonding, as the 
origin of standard sub-atomic particles 
possessing features known to modern 
science such as mass, charge, spin angular 
momentum, magnetic moment, etc. Thus, 
according to tachion energy theory, the 
electron attainsits validity, and maintains its. 
structural integrity, by virtue of relations 
between the component pair dynamics [see 
[5]).Since for the bulk of their independent 
existence, tachion pairs are in the pre- 
physical state, we can speculate that they 
may actually be superluminal entities. 
Remarkably, J.R. echoes this view with 
similar notions: ..the electron achieves its 
validity because of these (possibly 
superluminal) orbital units (tachions?) 
Whatwesee asanelectron isnot made of the 
same thingsas the orbital units, however; it 
dsan effect.. when you change the structure 
of the electron, you are changing the 
relationships between the orbital units. This 
change will require an application of energy. 
Itmay be possible to constructa chamber that 
would give the electron more freedom. 


Whatever we do now in the handling of 
electronsis not giving them enough freedom 
and we are structuring tbe way in which they 
can appear. The next observation made by 

Seth could prove tobe essential in clarifying 
the true nature of time:... f electrons were 
given more freedom they would affect our 
notion of time in perceiving them. The 
way the measurements (onelectrons) 
are made forces the electron to appear 
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in a particular way, but actually it's 
flitting around, seemingly in many 
places in rapid succession (pulsing in 
and out of physical reality). Turning to 
the structure of elementary particles in [2], 
Seth offers a similar observation in which he 
describes the electron as commonly 
perceived by scientific measurement 
apparatus, as merely a shadow or facade of 
the actual electron entity which constitutes 
a multi-dimensional structure. 


In terms of a structural model for the 
electron, Seth says it would be more 
appropriate to view these units as composed 
of interrelated fields rather than asthe current 
conception of a particle or a wave. 
Correspondingly, both of these criteria are 
key elements of the tachion theory, which 
posits the electron as composed of two-pair 
tachion fields. The electron achieves Из 
stability-integrity from the interaction of 
these free-wheeling units. 


Electron Spin and Structure of 
Fundamental Time 


The electron "spin" feature is also claimed to 
be integral tothe exhibitof "time'sarrow"in 
UR [2]: The electron spin determines time 
"sequences" from your viewpoint. In those 
terms, then, a reversed spinis areversedtime 
motion.. electrons, however, spin in many 
directions at once, an effect impossible for you 
to perceive. You can only theorize about it. 
There are "electromagneticmomentums"thus. 
achieved and maintained- certain stabilities 
that operate and maintain their own integrity 
though these may not be "equal" at all portions 
of the spin. There are equalities set up 
"between" the inequalities.. time, in your 
terms, then, is spinning newly backward as 
surely as itis spinning newly into the future. 
And it is spinning outward and inward 
(pulsing inward and outward of physical 
reality) intoall probabilities simultaneously. 


Itisvitalthatyouunderstand thisinwardand 
outward "thrust" of time, however, and 
realize that from this flows the consecutive 
appearance of the moment. The thrusting 
gives dimension to time that so far you bave 
not even begun to realize. This inward and. 


outward thrusting allows for several 
important conditions that are necessary for 
the establishment of " relatively" separate, 
stable universe systems. Such a system may 
seem like a closed one from any viewpoint 
within itself. Yet this inward and outward 
thrusting condition effectively sets up the 
boundariesanduniquenessofeach universal 
system, while allowing for a constant give- 
and-take of energy among them. By their 
unique operation, the EE-units, which form 
the elementary particlessuchastheelectron, 
serveas the conduit for this energy flow once 
itistransduced by elements of thought that 
Seth terms "consciousness units"(CUs) 
Continuing in UR on this subject Seth 
describes how time can be alternately 
created or "broken down": The 
consciousness unitsserve as source points or 
"holes" (Black holes or White holes?) through 
which energy falls into your system or is 
attracted to it- and in so doing, forms it. The 
experience of forward time and the 
appearance of physical matter in space and 
time and all the phenomenal world, results 
As CUS leave your system, time is broken 
down, Itseffects are no longer experienced as 
consecutive, and matter becomes more and 
‘more plasticuntilits mentalelements become 
apparent. These observations аге 
corroborated by Kryon in his dissertations to 
follow, 


Specifically, in the Kryon channelings, 
further insight on this electron "freedom" is 
given in the context of change of frequency: 

‘There issomething we call the electron haze 
which is around the nucleus ofthe atom. The 
space between the energy haze and the 
nucleus (whichisgreat), variesmore than you 
think in matter. As the space varies, the speed 
(frequency) ofthe haze must change. It isin 
the physics where the speed of the haze is 
strongandfast thatyou have a diferent time- 
frame than your own..you bave not yet 
‘accepted that an object can seem to be 
stationary- yet traveling (vibrating) very fast. 
Not in a linear time from point A to point B, 
but in the electron haze of ts vibrating parts. 


JR. corroborates these comments in this 
dissertation: Einstein considered relationships 
ofthissort that bold in the far universe as one 
increases velocity towards the speed of light, 
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but there are also "inner" situations (altered 
stationary states) that relate these 
quantities, and that are much easier to get 
into. In regards to atomic structure to allow 
for frequency changes, Kryon adds Whatisit 
that makes the distance between the parts 
change? Thisisthe puzzleforthe scientists. For 
the area between the nucleus and the energy 
hazealthough vast, isnot void Iisa patterned 
soup ofenergy (theso-called"vacuum"), and 
itis within the pattern ofthis null that changes 
the distance, and therefore the speed 
(frequency) ofthe haze. 


Mass, gravity and time are intimately 
related to this frequency change in the 
atom. Witnessthecommentsfrom] К: Time 
existsasan invisible dragon matterand. 
thisis interpreted as gravity. Time exerts 
а definite force like gravity, and this is 
connected with the behavior of the 
electron. However, since we always look at 
electrons in a certain way and gravity in a 
certain way, we miss the connection. And this 
related comment as well: There is another 
equation to be discovered that expresses the 
relation between time, mass and gravity. 

Kryon reiterates this sentiment, along with 
relatively detailed scientific information: 

Gravity is an absolute product of the 
characteristics ofmass and time..one of which 
you тау change. 


What bas been missing so far in your thoughts 
ishow gravity is related to time, and that the 
entire issue of gravity, mass and time isnon- 
linear. You have yet to develop the formula 
ofphysics. Itisnothere yet, and we are going 
togiveyouthreeattributesoftheformula, but 
without the formula. These attributes are 
understood but the way they relate are 
misunderstood. Your science is just now 
beginning to see the shadows of them, 
however. The first attribute ofthe formula is 
the ability to understand the density of mass. 
Why is the electron haze so far from the 
nucleus? We bave told you ibat you can 
change this distance, and in doing so, the 

density will change in the mass that is defined 
by the atoms being shifted. The electron haze 
will have to vibrate faster (this is possibly the 
"freedom" referred to earlier by J.R.), the 
Closer it is to the nucleus; when the electron 


haze vibrates faster, its time frame will shift. 
Therefore, the second attribute ofthe formula 
dsa time-sbift, and they go together. Also, be 
aware that you make an erroneous 
assumption “that the actual speed 
(frequency?) of the electron baze must 
always be the same no matter what the 
distance. This is not understood yet either. 
There is a difference between speed (velocity/ 
translatory rate) and vibratory rate, and it 
bas to do with the actual physical definition 
oftbeelectron baze. 


Mass discrimination is the ability to control 
the density of mass. With a density shift will 
come a time-shift, and with a time-shift will 
come a third attribute. we will call the 
realityoflocation,orwherethe matteris. 
in which dimensional reality it goes to when 
shifted, Here is an axiom: shifts in 
dimensionality when matter is 
changed in this fashion createa reality 
where the matter has to be to exist in 
its new form. It might be inches from 
where you changed it or miles. That depends 
оп how much it got changed. The difficult 
thing to explain to youisa concept that has 
not been recognized... that matter has a 
reality index andthatitscoreattributesare. 
linked to where it exists in time and space. 
Thercfore, the three attributes that must 
work together are density, time-frame 
andlocation. 


Electromagnetic Field 
Manipulation of Cosmic Lattice 
and Time-Space-Matter 


Inregardstotappingthis(mass-frec) energy- 
haze-soup, between the atomic nucleusand 
electron shells, Kryon speaks thusly: There! 
something we are going to call APD (atomic 
phasic displacement). This is a term that is 
‘going to refer to the ability to tap the (Cosmic) 
Lattice for unlimited energy. The Cosmic 
Lattice is balanced, but it is not quiet. The 
Lattice has astounding power. It basa flow of 
energy that I cannot explain to you, forthere 
is no paradigm model for it yet in your 
thinking. Therefore, you would not easily 
understand. Tbe Lattice hasvents that we can 
best describe as necessary for the flow of 
energy. It balances the slight inequity of the 
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polarity. The vents also have to do with 
time. you will always find two vents together 
One will be prominent, the other will be 
secondary. You might graphically and clearly 
see one, but you will bave to look carefully to 
see its partner. There are always two. This is 
anaxiomor physical rule of the Lattice ene 
and of the universe: This information 
remarkably parallels Killick’s teachings on 
tachion energy pairs, 


Witness this Kryon pronouncement-Hiding 

within common atomic structure is а 
marvelous peek atsomething that will totally 
and completely mystify you, jor itwill seem to 
break all the laws of time and space. The" 
twins" area pair of atomic parts that always 
relate toeach other, and are always found in 
pairs. You will discover that when stimulated 
correctly, they willalwaysmove together asa 
pair. When you start separating them by 
distance to experiment, they will continue to 
move exactly together. If one's energy is 
converted, then the other will do the same. This 
willcause youto totally reexamine your ideas 
oftime and space, for this condition will not 
follow the "ultimate speed" of transmission 
that you thought was correct..thatofthespeed 
of light. You will bave discovered something 
that travels faster than youcanevermeasure 
Compare this statement with the torsion 
energy claimed by the Russians to travel ata 
billion times light speed [10] 


In returning to the discussion on howto tap 
the Cosmic Lattice for energy, Kryon 
continues: Theventsare very necessary forthe 
balance of your universal energy. The vents 
are also energy portals, (drains, to you), and. 
are where the frontofeach Lattice celltouches 
the back..Like so many other physical 
processes, however, its going to take a 
tremendous amount of energy in order to 
unbalance even onecellsnullattribute.. Once. 
you understand bow to" prod" the null to 
unbalance itself, you will be rewarded with a 
steady flow ofenergy, far beyond what you put 
into it. This is accomplished since you create 
your own tiny "vent". An unbalanced cell 
creates a situation where the other cells 
around it will try to" feed" energy to the one 
thatisunbalanced. This creates a tap that will 
pull upon the Lattice indefinitely, as long as 


your work matches the properties the Lattice 
‘expects fo see. Kryon further expands on the 
specific method to accomplish this. Here's 
how it works. Two magnetic fields together 
 posturedin the correct way-atway thatisvery 
three-dimensional in your thinking process- 
willcreatea "designed magnetic field" that is 
very specific. 


your math told you that 
there might be a possibility of 
invisibility and that was your 
goal. This was again because 
уои did not understand that 
because the distance between 
the parts change, it doesn't 
necessarily mean that the 
overall size will dramatically 
change or that it might 
vanish... 


Itsoneyouhaveneverseen, and does not exist. 
naturally. Startwithtryingseveral magnetic 
fields postured against one another- of 
unequal force and pattern, and at right 
angles. Don't make any assumptions. Think 
freely. Done in the rightfashion, these two fields 
will create athird pattern which isuniqueand 
is the product of the original two. This third 
custom-created pattern is the one that you 
want to deal with, andis the one that has the 
potential of manipulating the Lattice. Once 
‘youbave createdit, you willknow ofits special 
qualities by bow dramatically it changes the 
physics around it. And this important 
‘admonishment is given: Here is a caution. 
Keep this experiment away from your body. 
Keep the experiment in check with your 
scientific methods. Go slowly. Understand 
what you're seeingbefore yougoontothenext 
step. опо! expose yourselfto any magnetic 
fields. Remotely conduct all energy 
experiments. Remember that magnetics also 
plays an important part within your body 
(DNAcomponents). 


Here is another. Understand that if you 
unbalance the Lattice too grandly and too 
greatly, you will have atime displacement, 
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Jor the process also involves the property of 
time...One of the actual physical playersin the 
creative process ofunbalancing the Lattice is 
the manipulation of the time-frame of matter. 
This is not time travel, but time 
displacement. It is where you are actually 
addressingtiny partsofmatier, andchanging 
the time-frame they are in. When the inequity 
of timeframes meet one another (matter 
mixed up with differing time attributes), the 
resultis a displacement of distance (reality of 
location). Although there is no horrendous 
danger for Earth within this time 
displacement, it can and will affect the local 

uation within the experiment. In other 
words, itcan create a matter-distortingeffect, 
completely stopping tbe experiment, and 
actually dislocating the parts We are not going 
tosay any more about this atthe moment, but 
the more astute scientific minds reading this 
will go to the next obvious step..and the 
answer is "yes", the Lattice is also the key to 
quick traveloflarge physical objects.. even of 
very short distances. 


Possible Documented 
Demonstrations of Time-Space 
Warping 


Such fantastic transformations were 
possibly evident in the Hutchison 
experiments [11], in which metal samples 
were catastrophically fractured when 
exposed to radiation from the unique 
electromagnetic field effect. It was also 
noticed that many physical objects of 
different composition which were separate 
in space before the electromagnetic field 
was applied, became inexplicably 
embedded in each other once these objects 
were radiated by the field effect. For 
instance, pieces of wood contained 
metal knives, ctc. Other metal samples 
were catastrophically fractured in their 
molecular-atomic crystal arrangement, 
producing a substance which was uniform 
and geometrically symmetrical at one end 
but appeared to have the resemblance of 
corrugated cardboard at the other. 


Also, similar to Kryon's assertion of the 
inevitability of time-shift with mass altering 


phenomena, in Hutchison's work 
anomalous inertial impulses were recorded 
on film, sometimes resulting in the 
complete lift/levitation of various 
substances of different mass. We notice also 
anomalous inertial impulses were a feature 
of the Zinsser "kinetobaric" effect [12], in 
which due to excitation by sawtooth 
microwave impulses with very fast rise 
те, a sample attached to a torsion 
balance, deflected the balance for days and 
weeks after the original excitation was 
extinguished, Notice the similarity between 
these results and those of the Kozyrev 
experiments, some of which reportedly 
featured a memorizing preservation effect 
ona torsion balance, etc. 


Wealso find additional confirmation from the 
basically anecdotal evidence from the alleged 
legendary Philadelphia Experiment in 1943 
which apparentlycausedeitherlarge time-or 
space (teleportation) shifts in a Navy ship. In 
fact, in another piece Kryon himself possibly 
speaks directly about the Philadelphia 
Experiment, providing us with furtherinsight 
into important possible new paradigms for 
time, mass and energy: In all your questions 
regarding magnetics and the massless 
condition, you have never asked about what 
happened in your year 1943. You tried to 
create a massless condition with coarse 
equipment and little understanding of what. 
youwere doing, Inthe process you actually did 
"create an unstable massless condition for a 
moment. Its instability created a situation 
where, insteadofa tne masslesscondition, you 
received one where the time-frame changed 
but the parts within the sphere of the time 
change did not have the fine-tuned 

chronicity needed foramasslessobject. The 
result was an actual distance displacementof 
the objectinstead ofa true massless condition. 
Indeed, humans were involved on the large 
object and their biology was damaged greatly. 
Your experiment was done in an atmosphere. 
ofdesperation, and yourgoalwasflawed. For 
your math told you that there might be a 
‘possibility of invisibility and thatwasyourgoal 
This was again because you did not 
understand that because the distance between 
the parts change, itdoesn'tnecessarily mean 
that the overall size will dramatically change 
(or that it mightvanish). 
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Although this may seem like a paradox to you, 
the internal mechanics of small particle 
bebavior supports this. The change is 
measurable but very small, much like what 
happens with heat and chill. Many of you 
have guessed correctly thatmagneticsand 
electricity play a critical role in the 
determination of the real attributes of 
mass..and the magnetic variables that 
determine the mass product, are often 
working within very small particlesto create 
the density of an object and also its time- 
frame. The time frame ofa massless object is 
slightly different than yourown, making you 
to appear slightly slower than the massless 
object. Its reaction to more traditional mass 
molecules around it is also predictable: 

because ofthe very slight time displacement, 
it tends to change the number of electrons 
within the atoms directly in contact with it. 

This is a clue on how to detect a massless 
objecteven ifyoucan'tsee it 


The reason you felt the object (ship) would 
vanish was that you were able to simulate a 

"vanishing" in the laboratory with smaller 
objects. This observation was not consistent 
however, so you again were in desperation 
to try thisexperiment ona larger object. The 
"vanishing" was an illusion and was due to 
a distance displacement rather than an "in 
place" vanisbing..does this give you a clue to 
longdistance travel using magnetics and the 
vibratory rate of matter?.. Only one buman 
on the planet has ever captured a true 
massless condition, and even this was a 
coarse one and lasted for only for a few 
‘moments that were uncontrollable in scope. 

This massless condition was created in the 
primitive workshop of a great electrical 
Scientist in your culture on the American 
continent not too long ago. If you were able 
tovisithis workshop, you would note the holes 
inthe ceiling and the patched glass-covered 
light port where bis massless objects took off 
and wildly flew everywhere. If be had been 
bom 50 years later be would have been able 
tocontról the attributes ofthe experiment. As 
itwas, he did not have the precision tools you 
have now to direct and control such an 
experiment. It was his great passion to 
understand this phenomena, but because it 
was so uncontrollable and sporadic, be was 


never able to bring others to see it work, for 
be could not accurately create it consistently. 
This depressed bim in bis later years, for his 
wasagreat three-dimensional mind. When 
asked the identity of this scientist Kryon 
replied: The inventor of your multi-phase 
current, born in the land you now call 
Yugoslavia. 


From the above information, there emerges 
aremarkably consistent picture suggesting 
that atomic structure may not be as rigid or 
immutable as formerly thought. Changing 
the fundamental frequency of vibration of 
atomic structure can perhaps apparently 
not only change the density of matter by 
altering the distance of electron shells from 
the nucleus, but in so doing alter the time- 
frame of that object, its mass and also the 
reality of location of that substance. 
Certainly, the implications of the Kozyrev 
research, among others, can possibly form 
the basis for the eventual technological 
implementation of these futuristic 
principles, Perhaps those experimenting 
with the relatively detailed data provided 
by Kryon on APD can actually realize this 
coveted goal. 


Maverick New Theories in Physics 
Suggest Fluid Nature for Time, 
Space, Energy 


The Dirac theory is to be understood as а 
theory of the electron with electromagnetic 
interactions. It consists of the Dirac wave 
function and its properties, including the 
Dirac equation and relations to physical 
variables such as energy-momentum, spin 
and position probability current. In spite of 
itsindisputable mathematical successes, the 
Dirac theory is still without a completely 
satisfactory physical interpretation. In 
particular, the so-called zitterbewegung 
C'jitter motion") isa distinctive feature of the 
Dirac theory which continues to be the 
subject of conflicting interpretations in the 
standard scientific literature. The concept of 
zitterbewegung was introduced by 
Schrodinger to interpret high frequency 
oscillations in free-particle wave packets of 
the Dirac theory. These oscillations with 
angular frequency 2mc//h arise from 
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interference between positive and negative 
energy components of a wave packet. 
Schrodinger interpreted the oscillations as 
fluctuations in position of the electron about 
an average motion. However, this concept 
has not been interpreted in the bulk of the 
literature as having an objective significance, 
but has erroneously been viewed by standard 
theoryasa mathematical artifact of the one- 
particle Dirac theory which does not appear 
in a correctly formulated quantum field 
theory, 


However, as noted theoretical physicist 
David Hestenes suggests in the first of his 
recent article series in the journal, 
Foundations of Physics [13], it is only by 
interpreting the zitterbewegung literally and 
objectively as point particle motion, that a 
completeand coherent interpretation of the 
Dirac theory can be achieved. Moreover, this 
model has implications that have not yet 
been previously considered by established 
physics that relate directly tosome ofthe key 
features of sub-atomic behavior enumerated 
in the tachion energy theory and also in the 
microscopic dynamics of elementary 
particles revealed by the selected esoteric 
channelings that we have previously 
considered in the present exposition. 


In particular, itimplies that the electron isthe 
seat of a fluctuating electromagnetic field 
which oscillateswith the DeBroglie frequency 
ofthe electron (16x 10cycles/sec), 


‘Thus, it tells usthata kind of electromagnetic 
wave-particle duality is implicit in the Dirac 
theory. Of course, this contradicts the 
conventional view that wave-particle duality 
isa property of matter which is completely 
independent of the nature ofits interactions. 
If the zitterbewegung is an objective 
phenomenon, then it originates from 
electron self-interaction, since it persists in 
the absence of external fields, In this new 
theory which considers the zitterbewegung 
as an objective physical phenomenon, the 
electron massand spin can be identified with. 
the energy and angular momentum of 
electromagnetic interaction. It suggests that 
the self-interaction is such that there exist 
certain stable, non-radiating but accelerated 
states of motion; in particular, for a free 


particle, this implies motion in a circle with 
the radius of a Compton wavelength- the 
zitterbewegung The zitterbewegung implies 
that some of the mass, at least, iskinetic self- 
energy associated with a spin, and it 
reconciles the mass with a zero mass of the 
bare electron. Thus, according to this bold 
new theory, the electron spin arises from a 
helical world-line in spacetime. To be sure, 
some researchers have previously postulated 
such а helical electron dynamics. 
Unfortunately, such models have failed to 
explain why a helical motion forspin should 
depend on interference between positive 
and negative energy states or why the 
zitterbewegungshould depend on the way a 
wave packet is constructed, or even how the 
zitterbewegung can be the origin for electron 
spin despite the fact that it vanishes for plane 
wave states that certainly describe a particle 
withspin. 


The Hestenes model does offer an 
explanation for such effectsand accounts for 
the ubiquitous feature of spin angular 
momentum as a function of the 
zitterbewegung. he _ essential 
unprecedented feature of the Hestenes' 
zitterbewegung idea is the association of the 
spin with a local circulatory-helical motion. 
characterized by the phase factor of the 
electron wave function, 


‘Thus, we reach the conclusion that the 
complex phase factor of the electron wave 
function can be associated directly with an 
objective helical motion of the electron, 
which is, in turn, a derivative of the 
zitterbewegung. Although the idea of helical 
motion connected with the electron has 
been considered before, it has not previously 
been related to electron phase to produce a 
complete interpretation of the Dirac theory. 


Moreover, in the next installment of his 
dissertation [14], Hestenes argues that the 
zitterbewegung is not only an objective 
dynamical phenomenon associated with 
the electron, but is a ubiquitous 
phenomenon, with manifestation in every 
area of quantum mechanics, even in the 
non-relativistic domain. For instance, by 
showing that spin angular momentum сап 


New Energy Technologies, Issue *5-6 (14-15) September - December 2003 


107 


be regarded as angular momentum of the 
zitterbewegung fluctuations, the 
zitterbewegung interpretation of the Dirac 
theory begun by Hestenes in reference 13 
provides an explanation for the electron 
spin and magnetic moment in the physical 
circulation of momentum and charge. It 
alsoexplains the mass as the energy of this 
circulation. Thus, the origin of the 
zitterbewegung is attributed to self- 
interaction of the electron with its own 
electromagnetic field. The relations derived 
by Hestenesin this article suggests that the 
interaction is of magnetic origin, since it 
has the form of a Larmor precession energy 
ifspin angular momentum is proportional 
to a self-generated magnetic field. The so- 
called "rest mass" of the electron is thus a 
kinetic energy of self-interaction. It is this 
that gives the electron its inertial 
properties, and the flywheel-like nature of 
this inertia may be the ultimate origin of 
spin dependence in electron scattering, 
And the Heisenberg Uncertainty relations 
can now be attributed to the 
"zitterbewegung fact" that an electron 
cannot be confined to a region smaller than 
a Compton wavelength. Also, the stationary 
states of a bound electron exhibit a 
resonance of the orbital frequency with 
harmonics of the zitterbewegung 
frequency, which is imposed formally in the 
standard theory by requiring single- 
valuedness of the wave-function. Evidently, 
such resonances, so prominent in quantum 
mechanics, can be interpreted as 
zitterbewegung resonances. This leads toa 
new explanation of penetration of a 
potential barrier by sub-atomic particles as 
due to zitterbewegung fluctuations in 
momentum, and the Aharonov-Bohm 
effect as a shift in zitterbewegung phase. 
The zitterbewegung phase factor literally 
represents a physical rotation. The rotation 
rates of this phase in time and space 
directions are the source of the electron's 
energy, mass and momentum. 


Inhisthird paper [15], Hestenes drawsa closer 
relation of the zitterbewegung dynamics to 
the Dirac theory by suggesting that the latter 
actually describes a statistical ensemble of 
possible electron motions, which are actually 
governed by the zitterbewegung sub- 


structure Since the energy-momentumofthe 
electron can now be interpretedin termsofa 
rotation ratein thespin-plane, Hestenes then 
derives a corresponding relation which 
defines a variable mass for the electron- 
another unprecedented idea which is in 
agreement with the information given by 
Kryon in his dissertations and Ken Killick’s 
tachion theory. The mass m, the scalar radius 
of curvature г and the zitterbewegung 
frequency all covary with changes in the 
rotation rate in the electron spin-plane. 
Hestenes obtains a relation demonstrating 
that the electron mass is inversely 
proportional to the zitterbewegung 
frequency. This conforms to the relativistic 
concept of mass as a measure of energy 
content. But here, mass is concluded to be 
primarily а frequency measure. This also 
conformsto DeBroglie’s original idea that the 
electron contains an internal clock with 
frequency determined by its mass, though for 
a free particle, the zitterbewegung frequency 
differs from the DeBroglie frequency by a 
factor of 2. Moreover, the new key relation 
derived by Hestenes: тг = 1/2h (h, Planck's 
constant), says that this frequency measures 
the radius of curvature of the electron world- 
line,soitisa thoroughly geometrical quantity. 
‘Thus, as massincreases the radius of curvature 
decreases, in concert with the tachion 
dynamics as well. All this suggests that the 
electron massrelates our externally imposed 
time scale to a time scale intrinsic to the 
electron, 


‘The reader can see that the information 
transmitted by J.R. is also remarkably similar 
in this connection. It should be evident that 
there is introduced a new concept of mass 
here, though, toacertain extent, itwasalready 
implicit in the Dirac theory. The formerly 
vague concept of mass as some kind of 
material stuff is completely gone. Also, no 
longer is vanishing mass a distinguishing 
feature of particles moving with the speed of 


light. 


Corroborating Research on 
Oscillatory-Fluid Nature for Time 


In his recent thought-provoking 
dissertation [16], Tom Bearden relates of 
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the dynamic influence of time on a 
material system: "But we can also 
legitimately state that'time is energy апа 
be rigorously accurate...Time is extremely 
compressed EM spatial energy..Without 
further elaboration, we speak of a ‘mass! 
n which a small portion exists as 
"masstime' rather than mass, as having 
been 'time-charged' or 'time-excited'. 


The t-polarization wave in the time 
dimension is quite unique: The spatial 
energy of the wave is in equilibrium and 
not vibrating at all; instead, the photons 
comprising the wave are vibrating in their 
time-components.. In short, mass m is 
changed into masstime mt by photon 
absorption... Rigorously, a mass does not 
really ‘travel through time' continuously, 
per se, but proceeds with an overall serial 
change mechanism, driven by its total 
virtual and observable photon 
interactions, as m> mt> m> mt^. We 
propose that this may account for the 
duality of particle and wave. The particle 
actually oscillates at a high rate between 
the m and mt states... Mass travels through 
time’ by an extremely high oscillation 
between corpuscle-like state and wave- 
like state". Notice how Bearden's 
description of the macroscopic operation 
of time on a physical system closely 
parallels Hestenes’ proposed model for of 
the zitterbewegung dynamics at the sub- 
atomic level which provides the electron 
(and possibly photons, etc.), with a time- 
substructure (its internal "clock"). 


We can see many other places in Bearden's 
treatise where the unique terminology 
chosen can now be put into direct 
reference with equivalent concepts and 
unique phraseology employed by many of 
the researchers examined in the current 
exposition. This cross-referencing 
Certainly provides much needed 
clarification about key ideas for researchers. 
currently involved with the development 
of this fledgling discipline that we shall 
term causal mechanics, after Kozyrev's 
designation. 


Allsuch efforts will help to place investigative 
endeavors currently scoffed at by 


establishment science on a firm rational 
foundation, as well as assist in synthesizing 
seemingly disparate but surprisingly related 
"anomalous" phenomena. For instance, to 
implement the science he has termed 
"vacuum engineering’, Bearden often speaks 
of the necessity of establishing a "local time- 
stress of the vacuum potential". This 
process, which as we hope to have shown 
here is completely legitimate, is identical to 
what Smith calls creating a "tempic field 
gradient", Kozyrev's "alteration of time- 
density" or Alexander Frolov's"change inthe 
local time-rate". 


Itcanclearlybeseen that such ideascanonly 
be perceived as science fiction fantasy, if we 
observe strict adherence to all current 
received paradigms (even in superstring 
theory), which consider space and time 
purely from their relational standpoints, 
‘These theories must of necessity involve 
models employing scalable metrics for their 
proper description. However, once we 
embrace the novel view posited here that 
vacuum energy is primary and both local 
space and time are derivatives of this mass- 
free non-scalable dynamic non-local 
oscillating substratum, then we can conceive 
of space and time properly as 
complementary aspects of non-local 
conscious reality, neither fixed in a scalable. 
manner or subservient to the other, but fluid 
and mutually interdependent features of 
energy in constant flux (see the related ideas 
voiced by A. Correa and P. Correa in I) 


With this approach we will then come to 
acknowledge the technological feasibility 
of many of the "futuristic" claims made in 
the channeled transcripts. Forinstance, we 
can see that it will no longer be necessary 
to propel elementary particles to 
relativistic velocities, or to probe 
astrophysical systems possessing large 
gravitational fields, to recognize alterations 
in space, time and mass parameters, since 
these phenomena can equally as well be 
accomplished in the laboratory by 
modifying atomic structure of stationary 
matter through electromagnetic means. 
Once again, peruse the Kryon dissertations 
on this process, for it may be key to future 
technology. 
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Forthosewhowishto furtherinvest 
theoretical possibilities, the papers of 
A.A. Nassikasare recommended Nassikashas 
postulated what very few researchers before 
him have theorized:-the existence ofaground- 
form probability density function forenergy, as 
a necessary precursor to the malleable 
(deformable) characteristics of timeandspace 
[18]. One of Nassikas conclusions is significant 
in light of ideas articulated in the present 
exposition concerning the hypothetical 
tachion-pair model for reality (sce 1). Here we 
refer to the key push-pull oscillatory 
(‘breathing’) operation between space and 
time, which may be responsible for the 
structural integrity of matter as we know it 
(again re-read the Hestenes zitterbewegung 
model) 


Rescarcher Alexander Frolov has taken 
Nassikas theory even further to suggest an 
explanation for the anomalous over- 
unity effect that has continually been 
demonstrated in low-energy nuclear 
reactions (LENR) over the past decade [19] 
In such so-called "cold fusion" cells the. 
Palladium cathode is over-saturated with 
protons, producinga local imbalance in the 
vacuum engine, causing a local alteration in 
the time-frame of the experiment to 
compensate the local change in energy 
density. Subsequently, as Frolov claims, 
this time-frame change converts non- 
local time-energy directly into heat 
energy, similar to Kozyrev's 
description of energy production by 
stars. Perhaps this observation might 
provide the hitherto missing key in our 
understanding of fusion by electrolytic 
action. 


Conclusions and Prospects 


In the preceding paper it is sincerely hoped 
that the author has demonstrated ample 
evidence that will spur on researchers of a 
kindred spirit towards the development of 
new paradigms for space, energy, mass and 
especially time. All these concepts, as well as 
the foundations of current classical 
electromagnetic theory, are in need of a 
drastic overhaul before we can fully 
appreciate and understand the operations of 


nature as it interrelates the metaphysical- 
mental realms with the physical level of 
reality. 


At any rate, the continual appearance of 
research results, such as the Kozyrev effect, 
which up to present apparently resists 
explication in terms of conventional 
scientific paradigms, certainly offers clear 
evidence of the incompleteness of our 
knowledge of nature, even in this 
enlightened era since the dawn of the new 
millennium. 


Accordingly, hints as to how the Kozyrev 
effect arises in association with the 
postulated active properties of time, and how 
the latter interacts with known physical 
forces can assist ustowards the development 
of a more comprehensive paradigm which 
embraces a wider spectrum of human 
knowledge - one in which the current 
conundrums rampant in the foundationsof 
theoretical physics, and biological science 
disciplines as well, which have hitherto 
prevented the establishment of a unified 
model of all physical interaction, can find 
satisfactory solution. Also, such empirical 
evidence which generally flies in the face of 
current scientific wisdom, presents the 
greatest challenge to our ongoing search for 
new sustainable energy sources which will be 
of absolute necessity in the future. 


In this light, if formally integrated into 
scientific thought, the tenets of tachion 
energy theory, which is based on an altruistic 
modus operandi, also may hold profound 
implications for the status of our very social, 
political and religious structures as well. 

Indeed, unlike the impersonally motivated 
interactions believed tobe the basis for force 
interactions in modern sub-atomic physics, 
which help sustain our illusory belief in the 
supremacy of theego, the philosophical basis 
of tachion dynamics is an able reminder of 
the humility of purpose which shouldbe the 
guiding force whatever our walk of life. Like 
tachion-pairs, in the ideal social structure 
individuals will work side-by-side, yet 
achieving а common accord. United in the 
circle of their activity they will work together 
joyfully in freedom, each with his own task, 
yet always conscious of the common bond, 
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With the full import of these simple truths 
appreciated, tachions may afford a rational 
justification of the formerly "unprovable" 
mystical doctrine of the omnipresent 
intelligent plan behind the working of the 
universe at all levels of conscious reality. We 
will come to realize the profound truth of 
instein’s vision of ultimate reality couched in 
his heretofore cryptic statement, "God is 
subtle, never malicious". 
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On the Rotating 
ent Magnet System 


Alexander V. Frolov, Russia 
7 Ley Tolstoy Sr, St Petersburg, 197376 Faraday Laboratory Lid 


In onc of our issues we published an article about the results of the experiment conducted by SM. Godin 
and УУ. Roschin. They started in 1990 at Moscow Aviation Institute (MAI) when a technical physics 
laboratory was created in Machine Industry Projects Institute at the "Aeropromservice" Association, Thei 
research work was financed by private investors and was continued in close cooperation with Chair 
310 of MAL, especially with Prof. PhD. LK. Kovalev, Prof. PhD. УМ. Rybakov and PhD. KV. Ilyushin. By 
1991 "a device for inner energy of matter conversion" had been designed and tested (according to the 
Technical Design Assignment). The prototype was finished in the middle of 1993 (Fig 1). 
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The experiments resulted in the 
possibility of creating a 7 kW output. 
power in load after the rotor was sped. 
up to 10 rps, but in the autumn of 
1993 the laboratory was closed duc to 
the investors’ financial problems, 
Now their research work is 
continuing in Moscow and we hope 
the scientists will obtain new 
experimental results, 


You can email S.M. Godin for 
more information at: 
smgodingonline.ru 


Considering the theoretical basis of the 
functioning of these systems 1 should. 
suggest a number of interesting details 
for prospective researchers, 


SM. Godin, УУ. Roschin ct. al. (Physics 
of Negative Viscosity Phenomena, Prof. 
Victor P. Start. Massachusetts Institute 
of Technology) spoke of vacuum 
(quantum mcdium) as a physical 
medium possessing negative 
viscosity. At that rate, it is worth 
making assumptions that can be useful 
to the developers of this topic. I think 
that standard (positive) viscosity of 
matter, from the physical point of view 
presupposes the presence of positive 
friction and a "work-to-heat" entropy 
transformation, Consequently, 
negative cosity should 
correspond to the negentropy cycle 
heat is converted to work". This is 
exactly the stray heat conversion once 
described by Tsyolkovsky in 1914, 
Apparently, the medium of the kind 
supports self-sustained vortices 
а crized by the surrounding 
medium heat absorption, 
which was mentioned yet not 
explained by S.M. Godin and УХ 
Roschin, 


It is possible that all the elements of 
matter are the self-sustainable vortex 
structures, To mathematically describe 
these physical mechanisms, the 
notions work-hea 
transformation or 
'gravitation" should be interrelated. 
Russian philosopher Pavel D, 
Uspenskiy had been making related 
research since the year 1910. 


ва? 


From the conventional point of view, this device (Fig 1) creates 
a circulating energy flux described by the Umov-Pointing 
vector (toroidal vortex) as the roller magnet field vector is 
vertical and the electric field is radial 


Godin (on the left) and A V.Frolov (on the right), St. 


Petersburg, June 2001. 


New Energy Technologies, Issue =5-6 (14-15) September - December 2003 113 


Inventor's Week Co ce 
2003, USA | 


Review is prepared by Editor Tatiana Ezhova 


This year the annual Inventor's Week-end 
Confcrence was held on September 19-20 in 
Seattle, Washington. The conference featured 
several interesting inventions, including MEG. 


Bill Alck demonstrated a device that he believed 
could let him detect Vortex-Energy. It was attached 
toa meter, and his belief was that if he walked into 
a naturally-occurring energy vortex carrying the 
device it would show him changes in gravitational 
and other energies, He cited the Vortices in Santa 
Cruz and Oregon as examples that might be good 
for experimentation. 


Z-Pod, Bill Alek 


Bill Alek 


In his report "Introduction to Parametric Mass 
Fluctuation - a breakthrough in Energy and. 
Inertialess Field Propulsion’ Bill Alek presented the 
Z-Pod, developed to test a theory of solid-state 
Parametric mass fluctuation. Here is the URL for a 
good overview of the device that he published. 
online at www.intalek com 


http;//www.ntalek.com/Index/Projects/ 
SmartPAK/Projects/ZPOD/ 
ZPOD System03.pdf Rio Von Sternberg 
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Rio Von Sternberg was presented as the original 
inventor of the MEG. He apparently has a patent 
on the device; however, from his presentation 1 
understand that his configuration is somewhat 
different than the model that J.L.Naudin and 
TEBearden have been experimenting with. 


Alexander Peterson had a very interesting 
presentation on optical-mirror magnetic field 
systems, The crux of his presentation involved 
cutting precise notches into magnetic coils to 
separate them into identical optical-isomeric 
shapes. Apparently, by cutting a thin line directly 
down the center ofthe transformer-core is believed 
by Peterson to increase the efficiency of electric 
motors by up to 50%. 


Alexander Peterson. 


Mark Plotkin, a well-known Washington DC 
attorney also took part in the conference. He is 
interested in new energy technologies and works 
with new technologies in collaboration with Mark 
Whitford at wwwawetecinfo, The photo of Mark 
shows him rotating a steel coil apparatus that was 
passed around the conference by Slim Spurling. 


Mark Plotkin 


Slim Spurling is an inventor from the Southwest, 
shown holding a helical-wound coil that he claims 
provides health benefits through an interface with 
zero-point energy. Spurling' belief is that this 
specific circumference of the coils provides a 
"Casimir-like Effect" that concentrates the energy. 


Donaldsmith 


Note: Donald Smith, a well-known inventor, also 
took part in this year's conference. His work is 
described in more detail in a separate article of this 


Full information on the conference and 
reports is presented at http:// 
ionvalve.com/iw/2003/ 
conference2003.htm. 
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Information from www -rexresearch.com/inertial/ 


Ne6,290,622 (7/18/01) 
Mechanical Force Generator 
Murray, Lawrence D. 


Ne 5,890,400 (4/06/99) 
Apparatus for Generating 
a Propulsion Force 
Oades, Ross A. 


IN | 
ES, 
№6,259,177 (7/10/01) 


Motion Imparting System 
Deschamplain, Daviv 


Ne 5,937,698 (8/17/99) 
Centrifugal Propulsi 
onSystem. 
Kunz, William T. 


N«6,089,511(7/18/00) 
Method & Apparatus 
forPropulsion 
Rasmussen, James K. 


Ne 5,966,986 (10/19/99) 
Propulsion System 
Laul, Virgil R. 
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Ne5,673,872 (10/7/97) 
Apparatus for Energy 
‘Transformation & Conservation 
Shimshi, Ezra. 


е 5,831,354 (11/03/98) 
Bootstrap Propulsion 


System 
Stopplecamp, Timothy J. 


Ne 3,492,881 (2/3/70) 
Prime Mover 
Auweele, Albert J. v. 


№ 5,860,317 (1/19/99) 
Gyroscopic Propulsion System 
Laithwaite, Eric R. & 
Dawson, Wm. 


№5,410,198 (4/25/95) 
Propulsion System 
Butka, Kemal 


№5,685,196 (11/11/97) 
Inertial Propulsion 
Plus Device & 
Engine 
Foster, Richard E. 
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Ne5,167,163 (12/1/92) 
Energy Transfer Device 
McMahon, John C. 


Ne 5,557,988 (9/24/96) 
Centripetally Impelled 
Vehicle 
Claxton, John C. 


© 5,182,958 (2/2/93) 
Non-Linear Propulsion & 
ergy 
Conversion System 
Black, James W. 


DE 4 


g^ "в 


Ме 5,782,134 (7/21/98) 
Electromagnetically Actuated 
‘Thrust Generator 
Bouden, James D. 


№5,156,058 
Converting Rotary Motion. 
to 
Lineal Motion 
Bristow, Theodore R., Jr. 


Ne 5,488,877 (2/6/96) 
Centrifugal 
Inertia Drive 

Lieurance, Richard L. 
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35,024,112(6/18/91) 
Gyroscopic Apparatus 
Kidd, Alexander D. 


Ne4,801,111(1/31/89) 
System for Propulsion & 
Positioning 
Rogers, Charles E., et al. 


№4,991,453(2/12/91) 
Centripedal Device for 
Concentrating 
Centrifugal Force 
Mason, Lyle M. 


N 5,111,087 (5/5/92) 
PropulsionSystem 
Butka, Kemal. 


No4,784,006(11/15/88) 
|Gyroscopic Propulsion 
Device 
Kethley, Lancelot I. 


№5,090,260(2/25/92) 
GyrostatPropulsion 
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4,884,456(12/5/99) 
р 


Centripedal Device for 
ncentrating 
Centrifugal Force 
Zachystal, George J. №4,788,882(12/6/88) 
Flywheel 
Fulop, Charles. 


054,331(10/8/91) 
Controllable 
Gyroscopic Propulsion. 
N:5,042,313(8/27/91) Reapers AT. 
Conversion of ыш 
Rotational Output 
toLinear Force 


Montalbano, Paul J. 


№4,856,358(8/15/89) 
№4.770.063(9/13/88) Conversion of 
[Universal Propulsion Powerplant & Rotational Output 
Impulse Drive Unit toLinear Force 
Mundo, James D. Montalbano, Paul J. 
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№4,744,259(7/17/88) 
Apparatusfor 
Producing a Directional 
Unit Force 
Peterson, Oscar F.A. 


Apparatus for Producinga Force 


Ne4,712439(12/15/87) 
North, Henry. 


№4,674,583(6/23/87) 
Impulse Drive 
Peppiatt, Alvin C. et al 


N:4409,856(10/18/83) 
Propulsion System. 
de Weaver, Fred, HI. 


№4,579,011(3/1/86) 
Propulsion Apparatus 
Dobos, Elmer M. 
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N04,577,520(3/25/86) №4,631,971(12/30/86) 


Ы 25/54 ‘Apparatus for 
Mechanical Propulsion Syst р К 
jechanical Propulsion System: Developinga Propulsive 


Thornson, Brandson R. 


№3,889.453(6/17/75) 
Propulsion System 
‘Mast,Oscar. 


N24,726,241 (2/23/88) 
Continuous Force & Impact 
Generator 
Melnick, Harry S. 


Ne4,238,968(12/16/80) 
Conversion of Centrifugal Force Ne4,261,212(4/14/81) 
toLinear Force & Unidirectional 
Motion Force Generator 


Cook, Robert L. Melnick, Harry 5. 
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_ №3,968,700(7/13/76) 
Converting Rotary Motion _ No4,347,752(9/7/82). 
Unidirectional Linear Motion ConvertingRotary Motion 
Cuff, Calvin I. КК 
aRectilinear Force 
Dehen, Frederick L. 
No 3,998,107(12/21/76) 
Converting Rotary Motion 
2L into 7 №3.979,961(9/14/76) 
a Unidirectional Linear Propelling an Object by an 
Motion Unbalanced Centrifugal 
Cuff, Calviv 1. Force. 
Schnur, Nicolas J. 


cea 


CE 


Ne4,398,431 (8/16/83) 
Mechanical Power Transmitting 
System 

Melnick, Harry: 


№ 3,555,915(1/19/71) 
Directional Force Generator 
Young, Hersey W. Jr. 
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Novak, LeoJ. 


50,484(8/7/73) 
ntrifugal 
| 
N»3,756,086(9/4/73) 
PropulsionSystem 
McAlister, Roy 
N23,916,704(11/4/75) 
Vibratory Motion 
Gaberson, Howard A. 
P 
ل ا‎ 
ме 3,807,244(4/30/74) 
Device for Transforming Kinetic 
Energy 


Estrade, Fernand. 
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Ne 3,584,515(6/15/71) 
Propulsion Apparatus 
Matyas, Laszlo B. 


3,196,580(7/27/65) 


Toy Vehicle Having..Self-Contained| 


Drive Means 
Rakestraw, Robert G. 


№3,266.233(8/16/66) 
Inertia Propulsion 
Device 
Farrall, Arthur W. 


Ne3,177,660(4/13/65) 
Propulsion 
Apparatus 

Haller, Paul. 


Ne 3,653,269(4/4/72) 
Converting 
Rotary Motion 
into 
Unidirectional Motion 
Foster, Richard E. 


Ne3,683,707(8/15/72) 
Propulsion 
System 
Cook, Robert L. 
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Ne3,182,517(5/11/65) 
Variable 
Oscillation System 
Dean, Norman L. 


№4,087,064(5/2/78) 
Orbital 
Propulsion 
‘Apparatus 
Knap, George. 


№2,886,976(5/19/59) 
System for 


Converting Rotary Motioninto 
Unidirectional Motion 
Dean, Norman L. 


N24,095,460(6/20/78) 
Converting 
Rotary Motioninto 
Unidirectional Motion 
Cuff, Calvin I. 


Ne 2,639,777(5/26/53) 
Method & Device for Imparting 
Lateral Movement 

Dull, Marshall L. 


Ne3,203,644(8/31/65) 
Gyroscopic 
Inertial Space Drive 
Kellogg, H. Dudley 
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Ne 2,636,340(4/28/53) 
ct Push. 
Propulsion Unit 
Llamozas, Juan D. M. 


LE 

= е 

© 5,150,626(9/29/92) 

Translational Force 
Navarro, T.L. 


№3,238,714(3/8/66) 
‘Thrust Motor 
Schur, George O. 


№2,009,780(7/30/35) 


centrifugal Variable Thrust 
Mechanism 
Laskowitz, Isidor B. 


№2,088,115(7/27/37) 
Reaction Motor 
Neff, Tom. 


Tu 


Tm 


№3,404,854(10/8/68) 
‘Apparatus for 
ImpartingMotiontoa 
Body 
di Bella, Alfio. 
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‘This experiment is conducted by Faraday Lab Ltd 
in cooperation with V. I. Bogomolov 


In the previous issue we wrote about the invention of 
Bogomolov V. I. The device shown in Fig.1 (and also on 
the cover) wasconstructedand tested in our laboratory. 


Fig 1 
The Device 


The simplified diagram is known as "Maxwell's 
Pendulum" (Fig 2). This is a disk set onto the horizontal 
axis with two attached strings. The upper ends of the 


strings are fixed to the crossbar. 


hy = 1100 mm 
hz 2980 mm 
hà = 1030 mm 


If we wind the strings about the 
axis, the disk will lift (the height h) 
and store the potential energy of 
the Earth's gravitational field 
E=mgh (m - mass of the flywheel, 
в - free fall acceleration; В - the 
height of the massfall). If welet the 
pendulum go, we can observe 
periodic "up-and-down" damped 
oscillations: first, the string spins 
and potential energy converts into 
rotation kinetic energy; upon 
reaching the lowest point the disk, 
still rotating, goes up using rotation. 
kinetic energyand then converts it 
again into potential energy. This 
device is interesting: due to the. 
energy conservation law we can 
observe the usage of rotation 
kinetic energy of the flywheel, 
measuring only the h-parameter, 
the liftheightof the flywheel strings 
in the second semi-oscillation 
compared tothe height with which 
the pendulum started falling in the 
first semi-oscillation, the difference 
h1-h2ofthe twosemi-oscillations 
is directly proportional tothe losses 
of rotation kinetic energy for air 
resistance work and friction. 


We have made "Maxwell's 
Pendulum" more complicated by 
substituting the flywheel disk for 
the Watt centrifugal governor in 
accordance with its description in 
the article (1). The main difference 
of the device from Maxwell's 
flywheelis that the flywheel inertia 
momentum changes by the 
centrifugal force operation at the 
lever transferring of weights (the 
total weight - 1200 g) from the 
minimum radiusposition (40mm) 
to the maximum radius position 
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(90 mm). At that, the levers compress the 
string with the force of about 16 N. 


‘There have been three stages of the 
experiments. During the first stage we define 
the necessary lift height of 1100 mm at 
moment when the string winds around the 
axle. When the flywheel falls from this height, 
the rotation speed and centrifugal force are 
achieved, which move apart the loads to the 
maximum radius (90 mm) and which 
completely compress thestring During 
the second stage the loads are fixed at the 
minimum radius position (40 mm), thus the 
compress string centrifugal forces are not 
involved any more and we can measure the 
air resistance and friction losses of kinetic 
energy. At this stage the flywheel lifts up 
t0 980 mm losing 120 mm. During the third 
final stage the load fixing rodsare taken away 
and centrifugal forces are applied. Just 
like during the second stage the Watt 
governor starts spin-falling from the height 
of 1100 mm. It compresses the string and lifts 
up to the height of 1030 mm thus 
exceeding the second stage height 
by 50 тт! 


Тһе experiment conclusions of the 
author: 


1. At the third stage the flywheel exceeds the 
"loss height" h-980 mm. This means that the 
compression of the string was performed "for 
free". 


2. At the third stage the flywheel converted 
kineticenergy into potentialenergy and lifted 
up 50 mm more. This means that in 
accordance with the principle of conservation 
of moment of momentum, the outer 
compressed string energy force has 
caused the moment of momentum change of 
the rotating masses, thus giving the additional 
acceleration to the flywheel andincreasing 
itskineticenergy "for free" 


3. For the practical application of the 
Bogomolov generator in order to generate free 
energy it isnecessary to achieve a high rotation 
speed (more than 10 000 rpm) and involve 
centrifugal forces to transfer the rotating mass 
to the less possible inertia radius difference. 


The described centrifugal regulator diagram is. 
not sufficient for larger experiments, For the 
industrial generator the author has a 
hydraulic-principle pneumatic string device 
drawing (know-how). 


Editor: Also in this issue: the article on "Glen Gates 
Motor" by A. Akau. The principle is almost the same. 
The further implementation of this ideamay soon 
design purely mechanical power-generating 
systems, which use inertia and centrifugal forces. 


References: 


1. Bogomolov V1 "The Bogomolov Generator New 
Energy Technologies Isue * 4, 2003. 


Magnetic Power Inc. (MPI) is devcloping Self-Powered Generators. Together with its subsidiary, Room. 
‘Temperature Superconductors Inc, (sce the website www.ultraconductors.com), MPI has raised а 
total of more than $7 million from Angel investors to date. 


Duc to a pleasant surprise, solid-state electric power generators might be fabricated by modifying off- 
the-shelf utility hardware. If confirmed in coming weeks, this could result in serial fabrication by this 
time next year, since large devices of the type needed for conversion are presently manufactured 
worldwide 


Multiple modules may prove able to replace power plants. Smaller units appear practical for powering 
homes, Later, optimized designs might replace engines in every variety of vehicle. These generators 
may make possible very rapid utilization of fuel and pollution free electric power --a revolutionary, 

new, renewable energy alternative. 


Accredited Angel investors can help speed the work needed to bridge into major capital, and. 
accelerate this remarkable alternative. Multi-million dollar funding is on the horizon. Additional 
information is available privately. We welcome due diligence by qualified parties. 
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Web site http://www.phact.org/e/dennis4.html 


Hundreds of people for centuries have. 
attempted to solve the holy grail of energy. 
production -Perpetual Motion Machines. 
Still to this day Eric Kreig gets weekly emails 
from people who feel they are about to get 
‘one working Eric isvery skeptical about free. 
energy. But his collection of information is 
very interesting Eric offered a special prize 
for those who will agree to publicly test their 
over-unity devices. 


+ УШапа de Honnecourt 13th century 
hada drawing of one. 


* Leonardo da vinci made a number of 
drawings of things he hoped would make 
energy for free, 


+ Jesuit priest, Johanes Taisnerius 
worked on a magnetic based perpetual 
motionmachine. 


+ Mimara in 1518 designed а “self- 


blowing windmill’ 


+ John Dee of 16th century reported 
seeing one-but wasn't allowed a closer look. 


+ Cornelis Drebbel, 1610, was an 
alchemist and magician supposedly made 
one. 


* Robert Fludd 1630 proposed many 
machines -people were trying to patent 
variations of Fludd's device in the 18705. 


» Edward Somerset 1638demonstrated 
many free energy water wheels to the king of 
France. 


+ 1635 - first of many English perpetual 
motion machine patents granted,- By 1903, 
600 such patents had been granted. Free 
energy laimantslove impressing people with 
patents, 


+ Ulrich von Carnach in 1664 in 
Germany designed a perpetual ball-moving 
machine. 


» Scientist Jean Bernoulli (1667-1748) 
proposed a fluid energy machine. 


+ Bockler іп 1686 made designs for self 
powered water mills. 


* In 1712 Johann Bessler aka 
Orffyreus investigated 300 different 
perpetual motion models and claimed he 
had the secret of perpetual motion and got 
much investment money. 


• Dr Conradus Schiviers іп 1790 made 
a belt driven wheel 


* Sir William Congreve in 1827 tried a 
machine running on capillary action. 


» Britisher Henry Prince 1866 described 
the first partially submerged perpetual 
motionmachine. 


+ Mark Zimara of Italy had a huge air 
powered machine that never worked. 


* Horace Wickmam of the USA got a 
patent toa machine with many balls that just 
rotatearound. 


+ Austrian, Alois Drasch patented a 
machine in the US in 1868. 


* German, George Andreas Bockler 
proposed ‘self operating mills’ using variants 
of Archimedes screws. 


+ E.P. WillisofConnecticut made money 
offa perpetual motion machine in 1870 - 
people eventually found out a secret source. 
ofpowertoit. 
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+ Charles Redheffer in 1812 in 
Philadelphia made much money on a 
perpetual motion machine, tried to restrict 
scientific evaluation, but was eventually 
debunked, 


* Scottish shoemaker Spence designed a 
magnetic based machine, which was 
debunked. 


* John Worrel Keely of Philadelphia in 
1872 (he also had a traveling show of 
exhibitions). He fooled many scientists with 
a machine, which appeared to run on water. 


+ John Gamgee in 1881 got considerable 
support for a machine very similar to Dennis 
Lee's, which used liquid ammonia - it got 
vaporized from heat readily available, thus 
expanding it would drive a piston, Gamgee 
thought the vapor would condense to liquid 
to start the cycle over again. The Navy 
appeared to have been fooled and showed it 
to president Garfield- it never went anywhere 
‘Tom Napier agrees that Dennis Lee may have 
resurrected Gamgee's engine. 


+ J. M. Aldrich was arrested for getting 
investors for his free energy machine in 1899 
- he some how was able to avoid conviction 
and conned manyinvestors One of whom was 
finally able to inspect the machine found a 
hidden spring. 


+ T.H. Moray іп the 20's demonstrated a 

radiant energy device” to many people who. 
were unable to find a hidden power source. 
Some how, the secret was said to have been 
forgotten. 


* Lester Hendershot in 1928 got an 
Army commandant to endorse his free 
energy machine - but it was later found to 
have a hidden power source in the motor. 
His sons believe Lester lost his notes and that 
maybe they can rediscover how to get it to 
work 


* Viktor Schauberger claimed to have 
discovered some special vortex energy in 
water. Since he died in 1958, I don't know if 
hisclaimshave been replicated, but people are 
still studying his works. 


» MrPapfin 1966 wasa conspiracy believer 
alternative car engine got a few investors but 
killed someone during a demo. He tried to 
blame the problem onan investigating skeptic. 
He disappeared and became part of urban 
legend of scores of people, which the big 
conspiracy hasbeen silencing for generations, 


• Guido Franch was convicted of fraud in 
1954 and 1973 of selling rights to distribute 
little green pills that would convert water into 
gas. He hid behind conspiracy theory and 
secrecy to avoid fair testing. A number of 
people have run this scam and many people 
still believe there are pill repressed by the oil 
companies. 


* Garabed Т.К. Giragossian in 1917 
claimed to have a free energy machine. He 
was one of the early frauds to hide behind 
conspiracy theory. Woodrow Wilson signed 
a resolution offering him protection from 
some kind of conspiracy. After much fanfare, 
and delaying tactics his machine turned out 
tobea giant flywheel, which was charged up 
with energy slowly and put out a lot of 
energy for just a second. In spite of lack of 
proof of anything significant his followers 
still bothered the US congress for 
recognition 


* Otis Carr in 1958 sold stock for a 
company to manufacture UFO's and free 
energy machines from Oklahoma. He claimed 
inspiration from Tesla. 


* Edgar Cayce even babblesabout*Motor's 
with no Fuel". 


* McClintock was claimed to use air as a 
fuel and hada patent. 


* The Evgray machine scammed many 
investors (who didn't know how to test 
"depleted batteries). 


* Arnold Burke in 1977 collected 
$800,000 of investor money (again, mostly 
from bible believing farmers) for a ‘self acting 
pump’. He tried to hide behind religion. He 
called his device Jeremiah 33:5 Finally, an 
open test was done in 1979 and found a 
hidden source of electricity. His believers (with 
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an infinite supply of denial) still raised 
$250,000 to get out of a fraud conviction. He 
still went on making lots of claims with no 
evidence. 


» Robert Adams in 1977 made all kinds 
of conspiracy and OU claims in New 
Zealand. Many still believe in the Adams 
Motor. - He had the obligatory battles over 
patents, debates over theory, debates over 
power measurement and dabbling in other 
areas of alt physics. He's 80 years old and said 
to have a scientific education. He has a lot 
of theories about Aether. Skeptical 
information 


+ Robert Stewart in 1978 got over 
33,000,000 of investment money (much from 
farmers) fora closed cycle engine using freon 
rather than water. This ‘engine’ used the same 
scheme John Gamgee tried to sell the navy in 
1882. -Eric Krieg thinks this is the same 
approach Dennis Lee's free energy machine 
works on. I think he just faded away (people 
claim he wassilenced). 


* RoryJohnson of Elgin Illinois, claimed. 
to have inventeda cold fusion, laser activated, 
magnetic motor that produced 525 HP, 
weighed 475 Ibs, and would propel a large 
truck or bus 100,000 miles. After signing a 
number of dealers, he moved all hisequipment 
out of his labs, moved to CA and died. (To this 
day, folks say he was silenced by OPEC). 


• Rjeseph Maglich was a physicist and 
claimed to have a device in 1978, which 
harnessed fusion power from seawater. They 
say they put powerin and get more power out. 
Tve never heard of them since. 


* Howard Johnson got a patent for a 
device that claimed to make free energy from 
amotor like device. As of 11/02, Stephen wa 
claiming he would soon mail out samples of 
working ones. By 12/12/02, stephen dropped. 
outofcontact. 


+ Keith Kenyon hada device claimed to 
produce more energy than consumed. 

alculations seemed to not take power 
factor (also known as phase angle) into 
account. It never openly had its output 


hooked up to its input. Even Dennis Lee tells 
his followers that all the over unity motors 
(claim to make more electricity than 
consumed) usually just fool people who 
can't measure power factor. 


» Muller: Bill Muller and Carmen Muller of 
Germany raised moneyon an over unity motor 
and got a few followers, but never actually 
demonstrated one working 


* Dennis Lee Since 1988 has been 
ing to demonstrate free electricity 
"in a month or two”. He is much like 
Newman in his mixture of religion & 
extremist politics, evasion of qualified 
investigators, endless promises, threatening 
detractors, etc. He had a Fischer engine, a 
CRD device and now, and OU motor device. 
Dennis has invested in Searle and Stanley 
Meyer and joined Pantone in 2001 in a 50 
state tour. 


* Stanley Meyer 1996 claimed to have a 
water powered carand wasalsobigon mixing 
Christianity and patriot politics in with fringe 
science. Meyer was found guilty of fraud after 
his Water Fuel Cell was tested before an Ohio 
judge. Itisrare for aninventor tobe prosecuted 
for an invention that does not work, but 
Meyer's problem was that he had been selling, 
“dealerships”, offering investors the "right to 
do business” in Water Fuel Cell technology. 

Meyer refused to allow anyone else to measure 
hisdevice. Dennis Lee invested in him. He died 
in early 1998, 


* Joseph Newman in 1984 claimed to 
have a free energy machine based on 
alternative physics. Like many perpetual 
motion inventors, he sued the US patent 
office. Many people wrongly measured the 
true power output of this machine, (they 
didn't realize you must specially calculate 
power for non sinusoidal current 
consumption). He now refuses to ship a unit 
for testing, Ten years ago, inventor Joseph 
Newman gave an open week-long 
demonstration in the Super dome in New 
Orleans. Over 9,000 people attended from 
across the country (including Dennis Lee who 
reportedly wanted to join his ideas with 
Newman). Newman is suing some former 
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investors he claims are trying to steal his 
invention. I give more information. Evan 
Soule of Newman's organization offers a 
rebuttal. 


+ Bruce De Palmahada machine in 1986, 
which appeared to one Electrical Engineering, 
professor to put out 4 times more power than 
consumed. Turned out it was just a 
measurement error. (We could go on and on 
with such examples). 


* Dr. Potapov sold a device that was 
claimed to produce more energy than 
consumed. 


Editor: Eric's skeptical remarks can be 
tolerated but sometimes he writes about the 
things he does not know. Potapov and his 
team have created a technology, which have 
been replicated and sold by dozens of 
companies in Russia (see the cover picture of 
the Susorov heat generator). There are 
several devices in St. Petersburg to be tested. 
The efficiency is 200 % and more. The 
operation principle: electric motor rotates in 
water and causes the heating of water. We 
have also received the information about 
another Russian invention, namely the close 
cycle vortex generator: “water rotation — 
vapour - turbine - electric power “ (the 
power is from 100 kW). 


Alexander V. Frolov 


+ John Bediniclaimsto havea free energy 
device. 


• Mr. Finsrud is а Norwegian artist who 
madeasculpture where a metal ball moves for 
weeks apparently with no outside influence. 


* Don Watts of Las Vegas in around 1990 
had a patented CEACU, which stands for 
Centrifugal Energy Amplification and 
Conversion Unit it tured out to be one more 
investment fraud. 


+ Stephan Marinov claimed to have 
proven much alternative physics and to have 
contacteda Methernitha that claims to havea 
Free Energy Machine. He committed suicide 
on July 15, 1997 but he left behind some 
intense rants. 


* Greg Watson sold kits for a rolling ball 
and track that were thought to have over unity 
in 1997. Attempts of replication I know of 
have failed. 


» CETI These people have claimed to have 
a device that puts out anomalous yet small 
amounts of heat - maybe cold fusion. They 
raised millions. Asof 10/97, they have not been 
willing to have me come over and see for 
myself. They have said, we want people to think 
it doesn't work so we won'thave competition. 
Туе wondered if the energy may have come 
from not accounting for friction effects from 
the cooling flow through the pellets. Jed 
Rothwell, a rational editor of Infinite Energy 
Magazine says “however, tests with CETI cells 
at Motorola, SRI andthe FrenchAtomic Energy 
Commission show no measurable friction”) 

Milton Rothman has a response: “I openly 
admit that I have not followed all the history 
of cold fusion claims and am generally 
ignorant on thesubject”. 


* In January 1998 Barbara Hickox 
allegedly has a patent dating from 1981 for a 
fusion powered free energy system. 


+ Paramahamsa Tewariofindiaclaimsto 
have a device that 200% efficient. 


• КОМ is a Swiss company selling FE 
machines found at www.rqm.ch. 


* Ted King is looking for people to buy 
stock for a car he plans to drive across the 
country using just 2 12-volt batteries. You can 
contact Ted if you want to buy shares, 


* Bruce Perreault has claimed to have 
discovered new element, the plasmatron, ion 
pump, radiant energy device, etc. 


* Daniel Pomerleau of Canada claims to 
have something that works, but he isn’t 
interested in releasing it (as 12/97), 


» Entropy Systems of Ohio 1999 Sanja 
Amin got 1.6 million investment dollars for a 
device that would violate the 2nd law of 
thermodynamics. I've asked them to apply for 
my prize for proof. -Theyseem to have folded. 
Seca rational review of Amin’s claims. 
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* Brian Collin of Australia claims 
revelation from God (like most ofthese people) 
to makea free energy device. A Stephen Mark 
claimed he invented it. 


+ Kawai and Takahashi - both of Japan 
claimed in the 90's to have overunity devices. 


* Carl Cella claimed to have one of the 
many cars said to run on water. 


+ Robert LeBreton in 1999 claimed to be 
making a 600 hp free energy machine, 


+ Renzo Boscolio in 1999 in Italy claimed 
to have low-energy nuclear reactions but 
refused to supply real proof that he promised 
topeople who came out from Infinite Energy 
Magazine. 


+ Doug Konzen of Seattle says he has an 
overunity motor in Jan of 2000 that anyone 
cansee. 


+ Troy Reed of Oklahoma was ready to 
issue licenses for manufacturing his 
permanent magnet motor etc. He's taking 
investment money fora device he claims puts 
out more heat energy than input energy. He 
says he's dumped afew million into his designs 
over the last 10 years and had little interest in. 
my prize offer when I contacted him in 2001 


» Kipper Motor. In 10/00, Steve Elswick 
thought it wasoverunity. But David Sligar who 
paid $175 for plans could not get it working. 


» Ludwig Brits and Victor Christie in 
2001, claim the Lutec free electricity over 
unity motor/generator will soon be in 
Australia. 


+ Jasker in 2002, an Irish company has 
claimed to have free electricity. (Some have 
said it is just a joke) 


+ Confidential Technology -Wayne 
Cochran died 12/29/02 Crazy Jack Carey 
took over. They have been promising F 
forabout 20 yearsnow. 


* Tom Bearden’s MEG device: many 
articleson the Internet. 


* Gurbakhsh Singh Mann of India 
claims to have invented gravity and buoyancy 
perpetual motion machines. 


* Michael J. Marshall in Las Vegas has а 
device called QSFG , which stands for quick 
start fuel-less generator he says 64 nations 
have asked him to build factories. 


• Carl Tilley and Robert Kibbey in 6/ 
2001 in Tennessee have claimed some over 
unity deviceandother stuff. — Their 
demonstration failed in 9/02 and asof 11/02, 
they have been evading proper 
demonstrations, 


* Stephen Walker in 9/2002 promised to 
send me and several others a free energy 
‘machine in mail. 


+ PerEnDev promised to make some kind 
of free energy by means of magnets. 


* ВШ Muller of Canada in 2003 claimedto 
have some kind of OU device. Independent 
tests found it under unity. 


» Energie: In 2003 this Greek company 
promised a homopolar magnet (De Palma 
design) FE design by June of 2003. They 
actively seek investors. 


+ GWE Genesis World Energy In 2002 
this group claimed to have 400 people who 
developed some device that sounds like it 
separates water into H2 and O2 using less 
energy than mainstream science says is 
possible. As of 2003, they have evaded 
independent confirmation. More information 
is available. 


* Steven Greer (Disclosure Project) In 
022003, Steven announced he had discovered 
some real sources of Free energy, which he 
promised to make sure get proven to the 
general public. 
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Tesla Energy Science Conference 
and Exposition 


1220 L Street NW, Suite 100-232 Washington DC 20005 
“Tel: 800-205-767. 
Fax 301 
swwwintegrityResearchinstituteorg 
Ema iri@erolscom 


turday, November 8, 2003 
Wireless Electricity Seminar 


9:30 AM 10:15 AM. 


Opening Address: “Spa 
Foundation 

10:15 AM 12:15 РМ 
Special 2-Hour Presentation: "Nicola Tesla and the development of RF Power Systems" - Dr. James 
Corum, Physics Professor, research Scientist and Inventor and Kenneth Corum, Physicist, teacher, 
consultant, 

2:00 Pm 3:00 PM. 


“Power Engineering Scalar Field Theory: Faraday vs. Maxwell and Longitudinal Wave Demonstration” — 
Professor Konstantin Meyl, Engincer, Author, Inventor of the Demo-Set, Professor at the University 
of Berlin 


«c Solar Power" ~ Dr. Paul Werbos Program Director, National Science 


3:15 РМ 4:15 PM 


“Wireless Energy Through the Earth-lonosphere Cavity" - Dr, Elizabeth Rauscher, Nuclear and 
Astrophysicist, Inventor of the ELF Earthquake Predictor and Triangulator. 


4:15 PM 5:15 PM. 


‘Masters of the lonosphere HAARP Modifies the Polar Electrojet” ~ BBC Video on Tesla Technology, 
with Wiliam Terbo, demonstrating ionospheric excitation by radio waves. 


630 PM 7:15 PM. 

Masters of the Ionosphere — BBC Video Presentation repeated for the Special Tesla Evening Event 
attendees 

7:30 PM 8:30 PM 


"The Wardenclyffe Dream: Tesla's Plan for Wireless Worldwide Distribution" - Dr. Marc Seifer Professor, 
Author of the best-selling book Wizard, The Life and Times of Nikola Tesla, presents an illustrated historical 
account, 


8:30 PM 9:00 PM 


High Voltage Tesla Coil Demo ~ High Voltage Device with Music: The Tesla Tower wind ensemble 
composition by Prof. Holland, Skidmore College 


Sunday November 9, 2003 
Electrotherapeutic and Tesla History Day 


9:30 AM - 10:30 AM. 


“A Family Perspective on the Personality of Nikola Tesla. Review of the Popular Interest in this Scientific. 
Icon" with Q and A Session — William Terbo, Engincer, Closest living relative of Tesla (Grand-nephew), 
Founder and Director of the Tesla Memorial Society 
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10:30 AM 11:30 AM 


"The Search for Free Energy: Genius, Vision and Psychology of Invention" = Keith Tutt, British Writer 
and Author of the book The Scientist, The Madman, The Thief and their Lightbulb that includes Tesla 


11:30 AM 12:15 PM 


therapy with Tesla Coil Design: Intorduction to Bioclectromagnctics" - Dr. Thomas Valone 
Physicist, Professional Engineer, Author of the new book, Biocletromagnetic Healing: A rational for its 
Use, 


1245 PM 1:00 PM. 


Exhibitors Presentations ~ Brief Presentations by exhibitors (5-10 minutes each) 


0 PM-3:00 PM 


imerging Opportunity: cancer Electromagnetic Frequency Therapy" ~ Dr. Mark Neveu President, the 
National Foundation for Alternative medicine, 


10 PM 4:00 PM. 


"Turn of the Century Electrotherapy Discoveries" = Jefrey Behay Director, The Turn of the Century 
Electrotherapy Museum. 


4:00 PM 5:00 PM. 


“How a Crushed Leg Helped Me Discover High Voltage Electromagnetic Healing Device" - Ralph 
Suddath, Third generation Tesla Electrotheraphy Inventor, radio Host, Entrepreneur. 


5:00 PM 5:15 PM 


Closing Remarks ~ Thomas Valone Program Coordinator 


‘The Conference Report Compilation can be purchased from T. Valone, 
Integrity Research Institute. 


*Nornikel" and Alternative Energy 


*Norilsky Nikel”, the largest Russian non-ferrous metal producing 
company has announced the beginning of the cooperation with the 
Russian Academy of Science. Metallurgists are planning to invest into 

the development of the hydrogen energy and fuel cell R&D projects 
of the Russian Academy of Sciences. Accordingly, last week an 
agreement was signed. Mikhail Prohorov, the General Director of 

“Nornikel” said that they are ready to invest 20-40 million dollars 

annually into R&D projects of the Academy in this field. 


“Expert” magazine, * 43, November 17-23, 2003 
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Review 


www>perendev.co.za 


shown below is a Magnetic Motor with 
Alternator (Patent Pending): 


Fil 


‘This is the "PerEnDev" (Perpetuum Energy 
Devices) company latest motor predicted to 
deliversome 60 kW. Motors can be built up to 
ат. 


Background of ће Magnetic Motor 


‘The Company started in 1969 with the 
development ofa magnetic motor to drive an 
alternator to produce electricity. The concept 
wassound but the problem they faced was that 
the magnets that were available at the time 
(ferrite magnets) were not very powerful. The 
unit ran but had very little power and the 
project was abandoned. 


In 1996 the "Perendev" company started to 
investigate the possibility of reviving the 


iproducts/magnetic motor/index html 


original idea, magnets had now come a long 
way and were very powerful (rare earth). 


ва? 
Rare earth magnets, 


After the engineers successfully designed a 
new model, the company developed a 3 rotor 
system producing 6 kW, coupling this to an 
alternator through an 11:1 gearbox to produce 
electricity in 220volt and 380volt, single or 3 
phase. 


pm 


The units will be ideal for the small and large 
user, such asemergency, military, farms, plots, 
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industrial and large users... in fact 
anyapplicationrequiringpower. | Editor: In 2002"Faraday Lab" got an offer 
Key Benefits Foreseen: from the company to buy their 6 kW 
generator for testing at the price of about 

+ No fuel costs $6,000. However, no contract was signed. 
3 Constintrunuitig The company is currently engaged in 
redesign of their motors and is looking 

¢ Reliable for regional partners but they are not yet 
+ Cost Effective ready to produce on the line. In our issues 
we will try to inform the readers on their 

¢ Portable Glew 120 6) activities. Alexander V. Frolov 


Inter 


Jasker Power System Electric Radial Motor 
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Konzen 200-300 percent over-unity energy Space 
Pluse Motor PowerGenerator 
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‘The RotoVerter Bendini Pulse Motor 


Motorbasedon Flynn Technology Finsrud Device 
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Entirely New Kind Of Generator Invented! 


(1-26-2003 ) TASHKENT, Uzbekistan 
(UPL) — An Uzbek inventor said he has 
Created a type of electrical generator that 
does not rely on the principle of 
electromagnetic induction — on which all 
existing generators are based. 


‘The new generator employs a concept called 
magnetic conductivity modulationand 
it has potential applications in industry, 
communications, households and even the 
military, explained Vladimir Matveev, the 
inventor, a specialist in electronics. 


Matveev said he is convinced he has created 
a fundamentally different machine. 


"Allelectrical machines I know are based on 
the principle of interaction between the 
magnetic fluxes (lines of force) of their rotor 
(rotating member) and stator (portion that 
remains fixed)," he explained. 


Such machines, Matveev said, are based on 
electromagnetic induction, a property of 
energy discovered by Michael Faraday, an 
English physicist and chemist, in the 19th 
century. The machines produce electrical 
current either by moving a conductor across 
a magnetic field or by regulating the flux of 
that field. 


"My machine has a principal difference,” 
Matveev told United Press International. "The 
magnetic field of its stator does not interact 
with the magnetic field of the rotor (because) 
its rotor is not a magnet — the rotor only 
changes the magnetic resistance of thestator,” 
he said. 


‘The stator in Matveev's generator contains a 

magnetic core with a permanent magnet and 
adetachable winding A rotor with changeable 
magnetic resistance is placed at a cutoff point 

in the соге magnetic field. It is composed of 
alternating magnetic and air parts and can 

operate in either linear or rotary form. 


When the rotorissetin motion, itsalternating 
components pass through the magneticcore's. 
cutoff point. When the magnetic part passes 
through the cutoff point its magnetic 
resistance decreases. When the air part passes 
through, its resistance increases, 


‘This pulsing of resistance results in changing 
the magnetic conductivity of the magnetic 
core, which in turn produces an alternating 
electrical current in the core's winding. The 
frequency of the winding's current can be 
controlled by regulating the rotor's speed or 
by changing certain qualities of its magnetic 
or air parts. Also, the generator's electrical 
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output - its voltage — can be controlled by changing the 
configuration of the rotor's components, Matveev 
explained 


Electrical machine assembly - 
FEDORO У Е 1996.10.10 1996RU-119822 
(1998.09.27) GOIR 31/34, 31/02 


AddniDatz: УОВОВЕГУ К MATVEEV V A 


NOVELTY - Device has electrical machine, 
non-brush field exciter with diode rectifier, 
two dynamics double-winding transformers, 
which primary windingsare located on rotor. 
and secondary windings onstator. One end of 
primary winding of second transformer is 
connected to rotor housing; another end is 
connected to common point of conductor 
which is connected between capacitor and 
cathode of semiconductor diode, which other 
terminals are connected to direct current 
terminals of diode rectifier. Semiconductor 
diode is connected to cathode group of 
rectifier; capacitor is connected to anode 
group. Secondary windings of transformersare 
connected to actuating member through 
generator of signal, which is proportional to 
resistance of insulation in excitation winding 
circuit. 


USE - Electric power production. 


Matveev said his generator is 
different from an invention by 
Howard Johnson of the United 
States Johnson discovered how to 
build motors that can run without 
input of electricity or any other 
kind of external energy. He 
obtained a patent in 1973 for 
describing electrical generation 
using only the energy contained in 
the atomsof permanent magnets. 


Matveev also said some Russian 
inventors have experimented with 
a generator similar to his. Their 
generator changes its magnetic 
conductivity by changing 
temperature. However, the 
machine requiresa lot of time to be 
heated and cooled alternately and 
resultsin a current frequency much 
lower than what generally is used 
in industry. Moreover, the Russian 
generator requires high steel 
density and greater mass. 


Matveev's machine generates 
electric energy of industrial 
frequency. Furthermore, he said his 
machine is simple, reliable and 
requires less steel and mass than 
conventional generators. It also can 
be adapted to flows of low speeds, 
such as weak water or wind 
streams. Matveev tested the 
generatorin his former household 
in Kazakhstan before he patented 


“Lwant to pass the invention on to 
all mankind," he said, 


Boris Abdurakhmanov, director of 
the Uzbek Koinot (Cosmos) design. 
office and head of the laboratory 
of semiconductors апа 
photoelectricity of the Institute of 
Electronics of the Uzbek Academy 
of Sciences, told UPI: "Matveev has 
offered a fundamentally new 
approach to a problem of the 
creation of electric power 
generators" 
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Editor: In the previous issue we made a review of Mikbail Smeretcbanskt's invention 

"Perpetual motor with magnetic control elements" (* 4, 2003). This invention was 
patented; shown below are some pages from the patent itself. You can contact the author 
by e-mail: smeretchanski.mikbail@wanadoo.fr, or the postal address: 13 av. 
Rochambeau 3800 GRENOBLE FRANCE 


PATENT 
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The Most Interesting Articles - 2003 


In the year 2003 we have published more than 120 
articles, mainly on the alternative energy, new 
propulsion principles and the development of 
ether dynamics. 


Cold fusion", low energy nuclear reactions (LENR) 
and highly-cificient electrolysis were represented 
by the works of Professor Kanarev, E. Storms, P. 
Hagelstein, T. Chubb and E. Cartlidgc. 


Almost every "New Energy" issue features articles 
on highly-efficient permanent magnet motor or 
generator experiments or patents of the kind. The 
articles by T. Valone, Е Vogel, A. Akau, T. Hardwood, 
А Francoucr and $. Abramov are of great value for 
engineers and researchers in this field, 


The interesting articles by M. Filo, В. Koontz and V. 
Bogomolov reveal several principles of designing 
and building purely mechanical energy generating 
systems, All these systems possess one common, 
feature: namely, the fact that a substance (a solid 
or fluid working mass) is accelerated in the 
gravitational field or in the centrifugal force field. 
‘The design characteristics of the system make it 
possible to obtain free energy 


We have published several articles by $. Gerasimov 
and his colleagues on the reaction-less propulsion 


device experiments, We hope that in the future we 
will keep in touch with these researchers, 


The article by D. Reed on the new physics 
development concepts is worth mentioning too. 
‘The article by E Sorokodum on new energy sources 
and the article by V. Chernobrov on the research 
into the active properties of time are of no less 
importance. 


А. Egorov’s article on the ball lightning makes it 
possible to form a number of experimental 
approaches to the problem of creation multi 
purpose stable plasma objects. 


Electrogravity questions, water-powered vehicles, 
longitudinal electromagnetic wave technologies, 
the Searl effect commercialization, capillary 
engines, resonance high-efficiency power- 
engineering, single-wire power lines, heat pumps 
and other similar research works were presented 
to our readers in the year 2003. We have minimized 
theoretical articles and we hope that the magazine 
has become more interesting and useful for the 
new energy practice development. 


Alexander Frolov 
St Petersburg, Russia 


‘There is interesting newsgroup of the site: http://www.overunity.com, 
Stefan Hartmann, email: harti&harti.com. 

Stefan Hartmann writes This is the answer I got from Finsrud;it seems that the film they have done about him will 

be shown [on Discovery Channel] in 2004 when [if] 1 interpret this norwegian text right. 


Subject: Documentary Film 
Reidar Finsrud, 


Dear Sir, 


The Australian Broadcasting Company together with The Discovery Channel, have funded my company 
to make a documentary fli entitled A Machine To Die For, the story o Perpetual Motion and the 
Search for Free Energy 

Tave read extensively about your Perpetual Motion sculpture and we would be intersted in traveling 
from Australia to Norway In order to fim this now famous piece of work At the same time we would 
request an interview with your 

I you are in agreement with this it is our intention to be in Norway on the 10th and 11th of July 2003, 
‘This documentary willbe released worldwide and should produce considerable interest in your Gallery 
вы 

‘Catherine Jarvis and Mark Eliot и. 
Romany Mil tds 
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Hydrogenics Secures $3 Million from Japan Auto 
Makers 


Letter from RemyC remycoprodigy.net. 
Contacts: investors@ hydrogenicscom. 


Hydrogenics Secures $3 Million in Test Equipment Orders Japanese Auto Makers Select. 
Greenlight Power for Fuel Cell Testing Equipment 


TORONTO, Sept. 30 — Hydrogenics 
Corporation (Nasdaq: HYGS; TSX: HYG), a 
developer and manufacturer of fuel cell 
products, announced today that its wholly 
owned ‘subsidiary, Greenlight Power 
‘Technologies (Greenlight) has received 
orders totaling US $3 million for fuel cell test. 
stations from two leading Asian automotive 
customers. Both are repeat orders for 
multiple machines. 


Cumulatively, Greenlight is providing seven 

‘uel Cell Advanced Test Stations (FCATS 
two major customers. The first order is for 
three 3 KW PEM FCATS L-Series test systems. 
The seconds for three 12 kW РЕМ FCATS H- 
Series test systems and one60 kW РЕМ FCATS 
HX-Series testing station. The stations are 
expected to be delivered over the next two 
quarters. 


"Our decision to open an office in Tokyo Japan 
over three years ago continues to pay 
dividends," said Pierre Rivard, President and 
CEO of Hydrogenics."The Japanese market is 
advancing quite aggressively towards the 
commetcialization of fuel cell technology, as 
evidenced by our growth in test equipment 
sales to the region over the past three years. 
We are delighted to secure these major 
contracts with customers who are clearly 
setting the pace in fuel cell development." 


Greenlight fuel cell testing systems provide 
high precision instrumentation, combined 
with full-featured software. They deliver fuel 
cell testing results that prove the reliability, 


repeatability and versatility required for world- 
leading fuel cell development programs. 


About Hydrogenics Corporation 


Hydrogenics Corporation (Nasdaq: HYG: 
TSX: HYG) isaleading clean power generation 
company, engagedin the commercialization 
offuel cell technologyand test stationsfor fuel 
cells. The company is building a sustainable 
business, in a potentially "game changing 
technology’ for transportation, stationary and 
portable power. Hydrogenics, based in 
Mississauga, Ontario, Canada, has operations 
in British Columbia, Canada Japan, the United 
States and Germany. For more information, 
please visit www.hydrogenicscom 


About Greenlight Power 
‘Technologies, Inc. 


Greenlight Power Technologies Inc. 
(http://www greenlightpower com),awholly- 
Owned subsidiary of Hydrogenics 
Corporation, is a leading global supplier of 
testing and diagnostic equipment to the fuel 
cell industry. It has supplied fuel cell test 
equipment to the world's premier fuel cell 
stack manufacturers, component 
manufacturers, system integrators and 
research organizations. Greenlight provides a 
full suite of test equipment for fuel cell stack, 
stack component, reformer and system testing 
for companies focused on portable, stationar 

and transportation fuel cell applications. 
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Anuvu Incorporated 


3980 Research Drive 
Sacramento, СА95838 
USA 
Tel (916) 921-7040 
Fax: (916)921-7044 
Email:anuvu@anuvu.com 


www.anuvu.com/home.html 


Nowourreaderscan get familiar with some hydrogen fuel cell development photos. Itis worth 
ofa note that the prices are high for the majority of people. For example, a hydrogen fuel cell 
car costs 100000 dollars FOB Sacramento, CA. The next picture features a fuel cell van, which 
costs 150 000 dollars. 
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We have received an interesting article from California. Here is theshort version 
ofthe article. 


The Mechanism of The Electric Spark 


Review of the research 
by Leonard B Loeb 
Professor of Physics University of California at Berkeley 
and 
John М. Meck Research Engineer 
Stanford University Pres Stanford University, California 


Dedicated to Professor]. S. Townsend whose 

pioneer research and theory laid the whole 

foundation for the study of the mechanism of 
the electrical sparkadischarge. 


Although the electric spark has been known 
tomankindin its various manifestations from 
time immemorial, its mechanism has to date 
been little understood, The initial clarification 
of the mechanisms involved is due to JS. 
‘Townsend asa result of his brilliant researches, 
in the early nineteen hundreds. On the basis 
of his theory of ionization by collision by 
electrons and positive ions, the fundamental 
mechanisms active and especially the 
coefficients required in their application were 
made available. 


In 1936 the present senior author was forced 
to describe the mechanism of spark discharge 
in terms of a modified but distinctly 
unsatisfactory Townsend theory. In 1935 the 
discovery of photo-ionization inairby corona 
discharge indicated solution was not far off. 
‘The turning point ofa more successful theory 
came in the discovery of streamers in positive 
point to plane corona in 1936. The 
quantitative analysis of the self-propagating 
positive streamer in all breakdown 
phenomena became clearly evident asa result. 
ofthedataconcerningelectron avalanches. As 
a result a qualitative mechanism of sparking 
by streamer propagation from anode to 


cathode functioning by means of photo- 
ionization in the gas was established. 


The Townsend Sparking Criteria 


It will not be necessary here to derive the 
famous equation of Townsend for the current 
[їп a gap between electrodes as a function of 
the photoelectric current [io] from the cathode, 
the gap length [x] and the coefficients [a] and 
[B]. For this the reader can go to any standard 
text, (Editor: the equation isomitted) 


Inthisequation the first Townsend coefficient [a] 
represents the numberof new electronscreated 
inthe gas by an initial electron in its advance of 1 
cmalong the field axis from the cathode. 


The second Townsend coefficient [B] in 
Townsend's original theory was the number of 
new electrons created by a single positive ion in 
itsadvance of I cmalong thefield from the anode. 


The quantity [a] has been extensively studied 
in various gases. It vaties with the ratio of field 
strength to pressure, X/p, where [X] is in volts 
per centimeter and [p] isin millimeters of Hg. 


Note: the reason we are going through this is 
to determine the actual increase in current 
provided by the spark gap, and thus be able to 
design the circuit to avoid blowing out 
semiconductor components. It also provides a 
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sound and already proven scientific theory to 
work from giving us a good foundation and 
the confidence to proceed with technical 
design work. 


‘The quantity [B] has been evaluated, albeit 
rather inaccurately, from the variations of [i] 
with [x] at various higher values of X/p, by 
many observers in different gases. Inasmuch 
as it has now been shown that there are 
numerous other mechanisms other than 
impact with positive ions, which can liberate 
the secondary electron, needed in discharge. 


‘There has been an inclination to give up the 
mechanism of impact ionizations by positive 
ions in gas. The discovery of measurable 
photoelectric ionization in gas has now made 
itpossible toexplain such cases The exact way 
in which photo-ionization in the gas could 
operate to cause a spark, was not clear until 
the development of the present streamer 
theory. 


‘The Streamer Theory of Spark 
Discharge Anode Space-Charge Field 
Due to an Avalanche 


Assume a spark gap of I cm in length. Assume 
that in air at atmospheric pressure the 
potential across the plates is 31,600 volts, 
whichisthe conventionally observed sparking 
potential [Vs] 


Letus then calculate what happensin the field 
to one of those electrons. It starts across the 
gap, quickly acquiring an average random 
energy of some E=1 /2mC*= 3.6 electron volts 
anda drift velocity [v] in the field direction of 
about 1.5 to 2 times 10" centimeters рег 
second. Asit movesit creates newelectronsat 
a rate of [a] per centimeters in the field 
direction so that in a distance [x] it and its 
progeny amount to (ax) electrons, forming 
what is called an electron avalanche. 


Therefore, e(ax) positive ions have been left 
behind by the electron group, virtually where 
they were formed in the 10” second of 
advance for the electronsin the distance x=q 
across the plates. As the electron avalanche 
advances, its tip is spreading laterally by the 
random diffusive movement of the 
electrons From these data it is possible to 


compute the density of positive-ion space 
charge left behind at any point [x]. The value 
of [a] under these conditions is about 17, 
making e(aq)=e(17). The first ion pair is 
created at 0.0407 cm from the cathode. At0.5 
cm from the cathode there are 4914 ions, at. 
0.75 cm there are 3.66 times 10° ions, and 
within 0.0407 cm from the anode there are 1.2 
times 107 ions. Most electrons will be 
drawn to the anode except for some few 
that are bound by the positive ions, 
making a sort ofa conducting discharge 
plasmain theavalanche. 


Such a distribution of ions does not make a 
conducting filament of charges across the gap, 
and hence in itself an avalanche that has 
crossed does not constitute a breakdown of 
the gap. Thus one must look further for the 
mechanism of the spark. 


IfLoeband Meek are correct then if we assume 
a spark gap of 3 mm and a voltage of 5,000 
voltsthere are roughly 2,000 electrons created 
by avalanche for every one electron leaving 
thecathode. Theystate that mostof these'free 
electrons’ are absorbed by the anode. [This 
would certainly explain why the 
semiconductor components cannot handle 
the current gain.] 


NOTE: Loeb and Meek make little reference 
to initial amperage. There are only two values 
they refer to 10°ampere and 10 '*ampere. 


In conclusion: Sparks and Arcs are two 
different beasts. My initial research into the 
amperage necessary to form an arc does not 
apply to spark and the process of avalanche 
where this huge gain mechanism is possible. 


Photoelectric Ionization in Gasasa 
Secondary Mechanism 


Accompanying the cumulative ionization 
thereis produced by electrons from four to ten 
times as many excited atoms and molecules. 
Some are excited to an energy exceeding the 
ionizing potential of some of the atoms and 
molecules present, either by excitation of an 
inner shell, by ionization and excitation, or in 
a mixed gas like air by the excitation of 
molecules of higher ionizating 
potential, e.g. N2 These excited atoms or 
molecules emit radiations of very short wave 
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length in some 10° second. This short 
ultraviolet radiation is highly absorbed in 
the gas and leads to ionization of the gas. In 
fact, the whole gasand the cathode as well are 
subjected to a shower of photons of all 
energies traveling from the region of dense 
ionization with the velocity of light. Thus 
nearly instantaneously in the whole gap and 
from the cathode new photoelectrons are 
liberated which almostat once begin to ionize 
cumulatively. 


‘The photoelectrons created at points in the 
gas and at the cathode at any great radial 
distance from the avalanche axis will merely 
create other avalanches. Those in the gas will 
beshort and those coming from the cathode 
region will be long and like that of the initial 
avalanche. Being smallerand, in any case, later 
in creation than the parent avalanche, such 
avalanches will be of no interest in breakdown. 
However, those photoelectrons created near 
thespace-charge channel of positive ions, and 
especially near the anode, will be in an 
enhanced field, which exertsa directive action 
drawing them into itself. If the space-charge 
field [X1] is in the order of magnitude of the 
imposed field [X], this action will be very 
effective. In addition the values of [a] will be 
much enhanced 


The electrons from the intense 
cumulative ionization of such 
photoelectron avalanches in the 
combined fields [X] and [X1] which are 
drawnintothepositivespacecharge feed 
into it, making it a conducting PLASMA 
which starts at the anode. The added fields. 
will be most effective along [X] and so will the 
ionization. The positive ions they leave behind. 
will therefore extend the space charge towards 
the cathode. These electrons also create 
photons, which produceclectronstocontinue 
this process. In this fashion the positive 
space charge develops toward thecathode 
from the anode as a self-propagating 
positivespace-chargestreamer. 


As the streamer advances towards the cathode 
it produces a filamentary region of intense 
space-charge distortion along a line parallel to 


the field. The conducting streamer of a plasma 
consistingofelectronsandionsextendingtothe 
anode thus makes a very steep gradient at the 
cathodeendof thestreamer tip. Asthisadvances 
toward the cathode the photoelectron 
avalanches produced by radiation at the 
cathode, especially at the intercept of the 
extended streamer axis at the cathode, it begins 
to produce an intense ionization near the 
cathode. Hence the positive ions created there 
may increase the secondary emission. Thus, as 
the space-charge streamer approaches the 
cathode a cathode spot is forming which may 
become a source of visible light. 


When thestreamer reaches the cathode there 
is a conducting filament bridging the gap. As 
the streamer tip reaches the cathode the high 
field produces a rush of electrons towards the 
end of the streamer. This if followed by a 
current of electrons, gives a high-potential 
wave, which passes up the preionized 
conducting channel to the anode, 
multiplying the electrons present by a 
large factor. ‘The channel is thus rendered 
highly conducting. If the metal can emit a 
copious supply of electrons because of the 
formation of an efficient cathode spot, the 
current of electrons continues the channel 
maintaining its high conductivity and ever 
increasing in it. This current, unless limited 
by external resistance, will then develop into 
ап arc It is, however, the intense increase in 
ionization by the potential wave, which gives 
the highly conductingchannel characterizing 
thespark, 


Conclusion: According to Loeb and Meek 
thereare three means by whichasparkinopen 
air will provide a very large current gain. If this 
is true, it should be fairly easy to prove with 
inexpensive and unsophisticated equipment. 
Once the actual amount of current gain ha 
been determined for the design parameters of 
the spark gap, then the rest of the circuit can 
be designed for the increased current value. 


Editor: It is worth of a note that the 
current gain by means of ionization was 
patented by Pavel N. Yablotchkov (the 
patent of France * 120684, October 11th 
1887). Some two years ago one of our 
issues featured an article about him. We 
worth being published again. 
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PATENT of 1877 hy Pavel N. Yablotchkov 


Alexander V. Frolov 


Faraday Lab Lt, 


Ley Tolstoy St, 7 St Petersburg, 197376 Russia 


Tek 7-812-380-3844 


Pavel N. Yablotchkov was born in 1847 near Saratov, Russi 
He graduated as a Military Engineer in 1866 and spent several 
years in the Russian Army. 


In 1872 he came to Moscow and started his activities in 
electrotechnical field, Since 1875 he had been working in Paris 
with the famous Louis Breget and his first French patent * 
110479 of November 29th, 1875 was dedicated to an 
electromagnetic transformer. Then he developed and 
patented a lighting system (the well-known Yablotchkov 
electrical candle). In 1876 he patented a new electromagnetic 
transformer for industrial purposes, France * 115793 of 
November 30th, 1876, 


‘The most interesting patent claim on over-unity devices by 
Pavel N. Yablotchkov is known as France patent * 120684, 
October 11th, 1877, "The system of distribution and 
amplification of electrical currents by means of atmosphere 
electricity." The patent describes special capacitors connected 
in series with the load to increase the output current by means 
of ionization. Experiments were conducted together with the 
well-known physicists such as Dr. Maskar, Dr. Varren-Delaru 
and others and they confirmed the 200 % efficiency of 
the circuit. Now we will try to explain the method. 


From s Figh-voliage source 


Grond 


Special plate 


with many nodes 


Fig features a schematic drawing taken from Yablotchkov's 
patent. The Leyden jar is an asymmetrical capacitor, ic. it is 


different in principle from a two-plate 
flat capacitor. The inner electrode of 
the jar should be connected to a high- 
voltage source and in this case the 
changes of the potential have an effect 
оп the potential changes on the 
external electrode. It does not work in 
the opposite case and if you connect 
a high-voltage source to the external 
electrode no potential changes will be 
detected on the inner clectrode. 
Connection to the ground or to à 
special plate (which is covered with 
many needles to increase air 
ionization) is necessary to attract the 
maximum number of electrons to the. 
plate surface or to return the 
maximum electrons from the plate 
surface when potential changes on the. 
external electrode are produced by 
means of electrical induction in the 
Leyden jar. 


In conclusion 1 should mention one 
more supposition of the secrets of the 
well-known Swiss M-L converter 
(Methernitha). The main elements of 
the design are Leyden jar capacitors, 
which have the external surface made 
of perforated metal, 


‘The other known fact is that great 
ionization of air is observed when the 
converter is in operation, So, the 
electrostatic machine can produce 
pulses of a very high voltage (potential 
difference) but it cannot be used as a 
source of a powerful current. In order 
to increase the current in the circuit 
we should apply a certain method and 
Yablotchkov's technology scems to be 
appropriate. A large surface of the 
external electrode of the Leyden jar 
can be a good solution to the problem, 
Maximum strong ionization allows us 
to obtain the output current several 
times stronger than the weak current. 
generated by the electrostatic 
machine. 
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Generation of excessive energy 
during molecular reactions 


Experimenter Jean-Louis Naudin (France) claims to derive free energy cleanly and safely from the 
dissociation and association of hydrogen atoms. The invention has been made in 2003 by A.V. Frolov 
during the combined research project with Spectrum Incestments Ltd. Data about several tests was 
posted. Plans, schematics, methods all listed openly to encourage replication and improvement of 
results. The idea is based on decades-old concepts set forth by Nobel laureate Irving Langmuir 


Last news from Jean-Louis Naudin’s laboratory: 
Using impulse heating of a 12V-cathode with a frequency of 51 Hz and under ratio of the impulse to 
the pause equal to 5%, efficiency more than 2000% was obtained. A theoretical maximum for the 
given kind of construction, according to A.V. Frolov's calculations, îs 83:1, ie. more than 8000% 


Jean-Louis Naudin's comment: 
“Alexander Frolov was the first to carry out tests of the atomic hydrogen generator in Saint Petersburg, 
during the first stage of the project. You can read more about it at http:/jlnlabs.imars.com/mahg/ 
maht htm. Now Ihave confirmed the results of his tests independently, using two kinds of completely 


different measurement equipment” 


Jean-Louis Naudin, E-mail: jnaudin509@a0l.com, Web-site: http:// 


Editor's note: The work has begun after 
Nicholas Moller's visit to Saint Petersburg, 
2003. We have analyzed his idea of using 
the monatomic hydrogen recombination 
process for the generation of excessive 
energy. The idea also was published in 
William Lyne’s book “Occult Ether 
Physics", USA,1997. Initially, Moller 
planned to work with free flame in a device 
of the hydrogen burner type, but rejected 
this idea due to the explosive risk and 
suggested another approach without 
hydrogen consumption, i.e. with the 
dissociation-recombination cycle occurring 
in a closed volume. A powerful electronic- 
vacuum diode with a tungsten cathode of 
the direct heating was chosen as a basis 
of the device. Making a contract on the 
research on the given subject, we have 
determined that intellectual property on 
this project belong as 50/50 to Faraday 
Lab Ltd, A.V. Frolov, Russia, and Spectrum 
Investments Ltd, UK, Nicholas Moller. 
Further, Spectrum Investments Ltd paid a 
part of the works’ expenses. Then, a test 
bench and two gas-filled lamps were 
exported to UK. Our company, Faraday Lab 
Ltd, invested additional funds for 
development of the works with different 
variants of the device. It happened more 


ilnlabs.org 


than a year ago but Spectrum Investments 
Ltd still did not paid for our customs fee 
on this contract (about 1,000 dollars). Due 
to this problem, relations between Faraday 
Lab Ltd and Spectrum Investments Ltd 
became strained. We understood that it 
is only a mere formality but we had to 
bring an local court action against an unfair. 
partner because execution of export 
contracts shows mutual respect of the. 
companies. 


1 have to say that due to Nicholas Moller's 
organizing efforts it was created the 
Global Institute For New Energy 
Technologies (GIFNET) http://gifnet.org)- 
In August, 2005 Nicholas Moller called me 
by phone and informed me that UN 
General Secretary Kofi A. Аппеп visited 
the Institute and wished them success and 
promised a support. 


Our firm also is developing this topic. Now. 
we have established contacts 
institutes in Austr 
the research. We 
joint projects 
institutes. 


A.V. Frolov, CEO, Faraday Lab Ltd 
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system of water cooling and ESB 3.314.363 
Татр was exported from Saint Petersburg in 
2004 by Faraday Lab Ltd. 


Information from web-site http://pesn.com 
was given by authors Allan D. Sterling 
(sterlingda@pureenergysystems.com) and 
Adrian Akau (adrianakau@aol.com) 


French independent researcher Jean-Louis 
Naudin reported that he ran is experimental 
"Frolov/Moller Atomic Hydrogen Generator" 
(FMAGH) version 2.0 for one hour at an 
efficiency of 2000% - that's 20 times more 
energy out than he put in, The day before, using 
slightly different settings, he reported having 
achieved an efficiency of 682% for twenty 
minutes. On June 2, he reports to have run this 
generator for two hours at an efficiency of 
243%. This is the first known replication and 
collaboration of the work done by inventor 
Alexander Frolov of Faraday Lab Ltd. of St, 
Petersburg, Russia, in January 2003. 


Free Energy 


According to Naudin's claims, this several-fold 
excess energy is being derived somehow in the 
process of molecular hydrogen dissociating into. 
atomic hydrogen, and then re-associating into 
H, Free energy is derived, and hydrogen is 
neither lost nor gained. It is a closed system in 
terms of "fuel". "The Atomic Hydrogen Process 
is 100% clean and safe,” says Naudin on his sit. 
Once realized into a commercial product, such 
а generator would provide the consumer with 
а device that would supply energy for free, 
minus the expense of the device itself, and any 
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maintenance it might require - similar to other 
free energy sources such as solar or wind energy. 
The development is still too young to be able 
to ascribe a cents-per-kilowatt-hour estimate. 
The hope would be that it will be less expensive 
than any energy technology available today. 


Mechanism 


In simplistic terms, the FMAHG is comprised 
of a cylinder that has an input and output. 
channel for water flow around a closed inner 
chamber filled with hydrogen at 0.1 
atmospheres pressure. (Editor's note: 
Devices with another pressure have been 
also investigated in our laboratory. Frolov 
АМ.) A 025 mm diameter tungsten filament 
at the heart of the device serves as the cathode, 
where the Hydrogen reacts to switch between 
monatomic and diatomic states. Again, the 
hydrogen is not consumed in the process of 
alternating between monatomic H and H, 
Extreme heat is given off as the H atoms 
recombine to H, The water cools the vacuum. 
tube containing hydrogen at 0.1 atmospheres. 
The heated water is where the excess energy 
manifests for practical use. We speculate that a 
stirling-acoustic engine might be the ideal 
mechanism for efficiently converting that heat 
to mechanical energy. 


The key is found in the frequency 
characteristics by which the positive anode and 
negative cathode are pulsed, to effect а low- 
energy separation of the H, into H. The anode/ 
cathode voltage gradients range between 200 
and 300 Volts. AC-driven pulses do not work. 
"The pulses have to be DC, in the range of 10 
megahertz, The shape of the pulses is important. 
aswell 


‘The recent improvement in efficiency that 
Naudin saw, came from changing from a power- 
supply-driven voltage pulse, toa battery-driven. 
pulse. Naudin replaced the power supply by a 
high power battery connected through a high 
power MosFet Switcher. The Switcher is 
driven by a 10 MHz pulse generator 
Apparently, the battery characteristics provide 
а better input reservoir. By using the battery, 
Naudin was better able to focus the pulse and 
gain better results. This is like using a sharp 
knife instead of a dull one to dice vegetables. 


Fig. 2. The new experimental device in J.L. Naudir 


The shape and length of time for the pulse. 
might be the most important part of the 
experiment, Editor's note: hydrogen 
dissociation is a subject, which has been 
thoroughly studied in the classical 
experimental physics. According to the 
design, which Naudin has, it is advisable to 
work on its resonance frequencies. Besides, 
this is not the only method to obtain the effect 
in the given system. The effect’s essence is 
not limited by the processes in hydrogen. 
Alexander V. Frolov. 


Self-run Capability? Not Yet 


Jones Beene, an observer of the Naudin results, 
‘commented that until someone is able to make 
such a device as this self-run, with energy left 
over to use, the mainstream scientific 
community will remain aloof and uninterested 
Historically, there are too many effects 
displaying in the same way but having nothing 
to do with free energy. 


Naudin responded, “If 1 am able to greatly 


Lead Banery 
PL 


/boratory, June 2005. 


overcome the poor efficiency of the Ca 
cycle at high power and for a long time, 
the use of a high-efficiency TEG (Thermo 
Electric Generator), it seems possible to build 
пра closed-loop device. This isa long way offa 
lot of work is required.” 


Beene has numerous ideas of his own about the 
FMAHG, both about how to improve the 
design as well as the theory behind its operation, 
and the political ramifications of open sourcing. 
Heexpects that a elf-runner could appear quite 
soon, and then the scenery would change 
rapidly. 


Open Source Project 


Naudin reports additional experimental results 
on his website, along with photos of his 
apparatus, descriptions of his protocol, 
schematics and diagrams of his set-up, and 
copies of the data he has obtained during his 
experimental runs. He provides a history of 
the technology as well as an essay describing 
the principles and theories that underlie the 
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Fig. з. MAHG, version 2.0 built by J.L. Naudin 


technology. The information is clearly 
intended to be adequate for anyone who 
wishes to construct the device and try to 
replicate the results, or join in the quest to 
improve upon them, 


"The results are stable and fully 
reproducible,” said Naudin on his site. He 
describes the FMAHG as one of the best 
devices that he has tested to date, a very good 
candidate for producing a clean and 
independent energy “for the benefit of all.” 
This technology is nearly 70 years old, and is 
not likely to be patentable. (A patent was 
obtained by Frolov in Russia, but a source 
that request to remain anonymous states that 
it is probably not valid). (Editor's note: We 
sent a patent application to the patent 
authority of the Russian Federation but, 
after a prolonged correspondence, it was 
rejected due to the fact that they 
considered this result impossible, though 
our measuring bench had been specially 
certified by the state metrological center. 
Besides, some inaccuracy of measurements, 
is not important in case of the efficiency of 
210-245% (for the first experiments). We 
hope that the following attempt to patent 
this technology will be successful. Of 
course, according to our contract about 
cooperation work with Spectrum 
Investments Ltd., we will give them 50% 
of the patent. A.V. Frolov). It appears to be 
a feasible candidate for the “open source” model 
of development by interested scientists 
worldwide. 


New Energy Technologies #3(22) 2005 


Nicholas Moller, one of two individuals after 
whom this particular variant (2.0) device is 
named, said, "The time has come for removing 
the responsibility of defining the energy policies 
and structures of the future from the hands of 
the established energy industries, and place it 
in the hands of men of science who will work 
for the preservation of the environment that 
sustains all life on Earth.” (A quote is from 
Naudin's site.) 

That does not mean, however, that there will. 
not be contentious attempts to claim and 
patent the technology and its various nuances, 
Beene points out the problem of "claim 
jumpers" in some other countries such as Japan, 


Water Water 
OUTPUT МРОТ 
H, at 0.1 atm 
0.3L 
Tungsten 
filament 
25/100 mm 


Fig. 4. ESB 3.314.363 
A reaction chamber of 
"tungsten filament. 


ovr 
Temperat 
dete. 


Critical 
temperature dete. 
- 


Cooler 
mH 
LN 
VIAM | 


ture 
qu 


Weterllow. 
data (S7) 


ЛИЗ pn 
Ў 
БЕЛ 


Fig. 5. A scheme of 


Korea, and Taiwan; where the "first-to-file" rule 
trumps "first-to-publish." It will take a 
magnanimous spirit by many to see some 
staking their claims on this technology while 
others are freely sharing their ideas. In some 
countries, including the U.S., the rule is "first 
to publish," so open disclosures on the Internet 
will preclude the patenting of the idea by 
others, ensuring that the technology stays in 
the open domain in those countries, Beene 
further points out that Governments in 
China, Pakistan, and the Arab world might 
seek to obtain international patents, even on 
some small technical issue, like a more correct. 
theory or a minor detail of operation; thus. 
limiting or delaying the commercial 
implementation by others. 


Perhaps, since Moller himself has no problem 
with this open approach, then no one else should 


the experiments 


care either. After all, he is the one who is giving 
up the most,” said Beene. The rush to derive a 
clear theory behind how the technology works 
is also likely to be animated. (Editor's note: 
The theory already exists and is developed in 
details but its publication is not advisable 
before getting the patent), 


Beene, who has a "bare proton” Dirac 
hypothesis about how this technology works, 
points out that Randall Mills might seek to. 
claim that this is а hydrino device, whi 

advocates of the low energy nuclear reaction 
(LENR) will claim that this is more akin to cold. 
fusion, "The Langmuir explanation, being the 
‘one on which the device was built, is likely to be 
seen by most as being operative,” says Beene, 
‘but there could be others.” All things 
considered, Beene concludes, "Yes, let's create 
something unique in all of free-enterprise - the 
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completely open project which benefits the 
poor as well as the wealthy - but also, let's not 
be naive enough to think that other forces are. 
mot at work to try to keep that from 
happening." 


It may, therefore, be worthwhile to consider the 
example of Tim Berners-Lee, inventor of and 
copyright holder on the World Wide Web, He 
uses his copyright as a means to fend off 
attempts to introduce proprietary programs, 
and to keep the web both free and universal, 
which are both part of the definition. So, after 
this example, this publication and others can 
be used to establish the “anteriority” of the 
concept, and such a copyright may provide at 
least some leverage to keep the FMAHG 
universal and “free”, 


Nobel Laureate Irving Langmuir's 
Discovery 


Naudin states that Frolov/Moller's Atomic 
Hydrogen Generator is based on a discovery 
by Irving Langmuir (1881-1957 b. Brooklyn, 
N.Y). Irving Langmuir won the Nobel Prize for 
Chemistry in 1932. His work on filaments in. 
gases led to the discovery of the vacuum tube, 
gas-filled incandescent light bulbs (the life of 
tungsten-filament light bulbs would be 
lengthened by filling the vacuum with inert gas 
such as Argon), atomic hydrogen, and the 
atomic hydrogen welding process. Langmuir's 
doctoral thesis in 1906 at the University of 
Gottingen in Germany was entitled "On the 
Partial Recombination of Dissociated Gases 
During Cooling". In 1926, he invented the 
atomic hydrogen blowpipe in which hydrogen. 
gas is sent through a small hole through by 
means of an electric arc formed by two tungsten 
rods, reaching temperatures of 3700 degrees 
Kelvin (K). Hydrogen (H,) yields two 
Cmonatomic") at Y 

422 kilojoules in the process. The atoms of 
hydrogen then quickly recombine into the 
more stable molecular form giving off 
extreme heat. The hydrogen is therefore 
thought to be a transport mechanism to 
extract energy from the arc plasma and to 
transfer it to a work surface. In 1912, 
Langmuir showed that hydrogen at low 
pressure in contact with a tungsten wire 
heated by an electric current is dissociated 


New Energy Technologies #3(22) 2005 


into atoms and is accompanied by a large 
absorption of heat (100kcal per gram 
molecule). He used electric currents of 20 
amperes and voltages from 300 to 800 volts. 


FMAHG 


In the FMAHG (Frolov/Moller’s Atomic 
Hydrogen Generator), as demonstrated by 
Frolov and then showed by Naudin, hydrogen 
changes between the diatomic and monatomic 
states without being used up. In this process, 
hydrogen appears to be acting as a vacuum. 
energy pump because an excess of heat results 
from more energy being released during the 
monatomic to diatomic part of the cycle than. 
from the dividing of the diatomic hydrogen 
molecules into monatomic hydrogen. 
MrNaudin's results show that the difference 
between output and input may reach a ratio 
higher than 10:1 


What is the mechanism for this excess energy 
production, and precisely what is occurring in 
the plasma? In other words, why is this cycle. 
acting as а vacuum-energy heat pump? We 
know that the FMAHG works most efficiently 
with pulsed DC energy; it has no positive 
results with AC. The direct-current pulses must 
play a part in causing the H, molecules to break 
apart with less energy than when the individual 
atoms recombine, Why? The effect of the DC 
pulse on weakening the bonds must make the 
difference. A pulse can be controlled as to its 
voltage, current and duration. 


Editor's note: It is important to take into 
account that the dissociation is produced by 
an electrical field between the electrodes. 
Avoiding creation of a conduction current 
between the electrodes, we will escape or 
decrease energy consumption. This concept 
is known according to the works of 
T.E.Bearden, USA, and it was also presented 
by Frolov A.V, Russia, in his article 
pplication of a potential field for the 
creation of power", New Energy News, 
USA, #1, May 1994. A.V. Frolov. 

The recombination of the single hydrogen 
atoms into Н, molecules, on the other hand, is 
а natural event which, to some degree under 
given conditions, provides the same amount of 
output energy. 


However, all is not so simple, as temperature is 
another factor affecting the efficiency. 
MrNaudin has shown that the efficiency of the 
energy pump is greatly increased as the 
temperature of the hydrogen increases. His. 
chart (voltage vs. current) shows that the 
resistance of the tungsten filament is not. 
linear. Irving Langmuir's 1926 chart shows 
that at 8,000e К, well above the melting point 
of tungsten, the amount of hydrogen 
dissociated reaches a maximum of 99.9%. 
Remember that Irving Langmuir was not 
subjecting the diatomic hydrogen molecules 
to voltage pulses, 


‘The curve on the diagram shows how the 
percentage of molecular hydrogen dissociated 
into atomic hydrogen is related to the 
temperature of the tungsten. These data were 
published by Irving Langmuir in March 1926. 
The following experimental curve from Naudin, 
enhanced by the warm to cool background hues, 
shows the FMAHG filament (the cathode) 
temperature in relation to time during the tests 


m 


You may notice that atomic hydrogen (1% to 
7%) has been produced during only 25 of each 
100 ms. Mr. Naudin's filament (cathode) 
temperature and time graph, based on data 
recorded in May 2005, shows that a minimum 
of 2,000e К must be attained before the 
hydrogen dissociation process begins. At the. 
temperature of just below 3,000c K, there. 
is a 7% dissociation of the diatomic hydrogen 
molecule into its mono-atomic form. 


The voltage vs. power graph shows that the 
ratio between the output power and input 
power is increasing non-linear as the voltage of 
the pulses increases. Therefore, the voltage 
itself must also have the effect of increasing the 
number of dissociations per tnit of time, or of 
increasing the difference in output over input 
power. Note that both input and output taken 
individually seem nearly linear except at the 
lower voltages (below 2 volts). 


In the new tests on June 23rd, 2005, Naudin 
made some changes to the apparatus. He 
replaced the power supply by a high-power 
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Fig. 6. МАНО Tests - May 2005 - J.L.Naudin 
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battery connected through a high-power 
MosFet Switcher. The Switcher is driven by a 
10 MHz pulse generator. The efficiency of the 
system went from a maximum of 243% up to 
1153% while the duty of the squared pulse 
decreased (up to 5%). This refers to the time 
interval each DC pulse is acting on the hydrogen 
molecule, By using the battery and the special 
MosFet Switcher, the length of time for the. 
pulse was shortened by up to 5%. In other 
words, by usinga more precise pulse, Mr Naudin 
was able to achieve much better results than 
with the previous pulse produced by a power 
supply. Apparently, the features of the new 
pulse allowed the vacuum energy pump to work 
more efficiently. We expect that MrNaudin will 
present а graph of this new pulse when available, 


What Next? 


Once others have been able to repeat these 
results, and the effect fully characterized, 
explained, and optimized; the big question will 
be how practical this technology will be as a 
free energy tapping modality. 


Solar energy is free energy, but the hardware. 
required to convert photons to electricity is 
anything but free. Likewise, even though this 
FMAHG technology apparently taps free 


energy doesnot automatically mean that it will 
solve the world's energy problems. The machine 
cost and efficiency will be a primary 
consideration in the practicality of the 
technology for commercial application 
Preliminary results and extrapolations appear 
promising for the FMAHG. Further studies 
and development will answer that question 
more definitively, 


In an email granting permission to use the 
images that appear in this article, Naudin said, 
1 hope that my modest contribution of my 
researches about this fascinating device will 
soon give us a clean energy source for the 
future and will contribute to saving our. 
planet” 


Beene gives his opinion that "of all the тапу 
projects going-on in alternative energy right 
now, this is by far the closest thing to being a 
demonstrable (and shocking) success within the 
next 6 month time-frame. By success, 1 mean 
sell-powered overunity leading to an immediate 
commercial prototype - or at least something 
which cannot be denied by the mainstream of 
physics as being overunity (probably ZPE) and 
instantly marketable.” 


In the throws of this recent success, Naudin's 
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Tested by J.L. Naudin, May 2005. 
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Fig. 9. MAHG Tests, J.L. Naudin, May 2005. 
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assessment of this technology is that it rises to 
the status of the "Holy Grail” of energy. 


Follow-up 


If you are interested in pursuing this concept, 
there is a project list that pursues various 
iterations of the atomic hydrogen generator 
concept such as JL Naudin's FMAHG above. 
The group is designed for those wishing to 
replicate, improve, and develop theories for this 
fascinating concept, 

+ http://groups.yahoo.com/group/all-gen 


SOURCES 


+ Email correspondence with JL Naudin, who 

reviewed a near to final draft of the above story. 

and said, "Thanks for your very well 

documented paper about the FMAHG and for 

your contribution to this fascinating project." 

+ Email correspondence with Jones Beene. 

+ http://jlnlabs.imars.com/mahg/ 

index htm - MAHG Project home page 

+ Data Reports 
о hitp://jlnlabs.imars.com/mahg/tests/ 
Irtests.htm - 2-hour test run with 243% 
efficiency (June 2, 2005) 
o hitp://jlnlabs.imars.com/mahg/tests/ 
pultests htm - Towards high efficiency in 
excess of 1000%. "The purpose of these. 
tests is to improve the MAHG efficiency 
so as to overcome the losses due to the 
poor efficiency of the Carnot cycle at the 
МАНС output.” (June 20, 2005) 
о hitp,//jlnlabs.imars.com /mahg/tests/ 
mahg2a htm - High efficiency confirmed 
with а new tests bench. "During the RUN. 
#74 all the data [sic] have been recorded 
during 20 minutes, the average power 
output measured was 90,56 watts with 
only 1322 watts at the input. The delta Т 
was 28°C with a cooling water flow of 0.54 
L/min, The average efficiency measured 
was 682 % during this test.” (June 23, 
2005) 
о hitp://jlnlabs.imars.com/mahg/tests/ 
mabg2b htm - MAHG v2.0: one hour test 
run at 526%, "This 1 hour test confirms 
again all the previous measurements done 
with the MAHG.” "During the RUN 75, 
the average power output measured was 
66.5 Watt with only 12.5 Watt at the 
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input, The delta T was 4.6°C with an 
average cooling water flow of 0.24 L/min. 
"The average efficiency measured was 526 
% during this test.” (June 24, 2005) 
o http;/jlulabsimars.com /mahg/tests/ 
index htm - Full tests of the MAHG by 
JL Naudin (May 23, 2005) 
о http://jlnlabs.imars.com /mahg 
logbook.htm - Genesis phase of the 
project; 1st preliminary experimental 
tests results. (March 1, 2004) 
+ Instructions. 
о http://jlnlabs.imars.com/mahg 
diagramhtm - The MAHG full 
construction diagrams, 
o http://jlnlabs.imars.com/mahg 
setup.htm - The MAHG experimental 
tests setups, (March 1, 2004) 
+ History 
o http://jlnlabs.imars.com/mahg/ 
mahgl.htm - Documentation of genesis 
phase of the project, in which Alexandar 
Frolov of St. Petersburg, Russia, tested 
inventor, Nicholas Moller's, device (1.0), 
to demonstrate Langmuir's principle. 
(March 1, 2004) 
о http://jlnlabs.imars.com/mahg 
photoshtm - The MAHG photos album, 
with descriptionsand labels. (March 1, 2004) 
+ Article: http;//jInlabs.imars.com /mahg/ 
article. htm - Irving Langmuir and Atomic 
Hydrogen by Nicholas Moller 
+ Forum: http://groups.yahoo.com/group/ 
jlalabs/ - Naudin's discussion list covers a wide 
array of free energy topics. The forum is 
moderated and selective in what it allows. 


ADDITIONAL READING 


* The Atomic Hydrogen Reaction - Tom 
Bearden introduces William Lyne's book 
Occult Ether Physics. (July 6, 2003) 

+ Carnot Excedence - Patent and 
Mathematical Proofs by Kenneth Rauen, Science. 
Advisor for PES Network Inc, show that super- 
efficient thermodynamic exchange is possible. 
(Pure Energy Systems, June 28, 2004) 


CONTACTS 
= Jean-Louis Naudin -jnaudin509@aol.com 


+ Jones Beene : jonesb9@pacbell net 
+ Nicholas Moller 
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wavebalance@ieqmail.com 
See also 


* Hydrogen Technologies (index at 
FreeEnergyNews.com) 

+ PESN (Pure Energy Systems News) - 
feature stories 

+ This Week in Free Energy? - Weekly five 
minute blurb, 


Editor's note: We also advise you such a 
primary source as publications of Faraday 
Lab Ltd about the partial progress on this 
subject on our web-site http:/ /www.faraday.ru. 
and in “New Energy Technologies" magazine. 
Now we have exported new devices to 
Australia for testing. We would like to see 
interest of Russian research institutes and 
laboratories to this subject and carry out joint 
experiments with them. 


Frolov A.V. 
Director General of Faraday Lab Ltd. 
Our site http://www.faraday.ru 

Fax 812-3803844 
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News about Perendev Motor 


Sterling D. Allan 
sterlingda@pureenergysystems.com 
'www.pureenergysystems.com 


Phone: 


Perendev is Tooling Up for 
Magnetic Motor Mass Production 
in Europe 


All-magnet motor poised to be first to reach 
market. German manufacturer licensed to 
‘manufacture 20 kw unit for Europe and Russia. 
Estimated cost for first units: $8500 Euros. 


JOHANNESBURG, SOUTH AFRICA ~ For 
"centuries, inventors have been claiming to come 
up with magnetic motor designs that use nothing 
more than the power of permanent magnets for 
the motive force; and for the same amount of time, 
mainstream science has responded that this is 
impossible. "It has been proven mathematically 
that no combination of permanent magnetsin any 
arrangement will generate power” 


History tells us that what has been proven in many 
people's back yards and garages does not always 
coincide with mathematics of the day. 


Refusing to be daunted by what he considers to. 
be petty dogmas of academic science, inventor. 
Michael J. Brady of Johannesburg not only claims 
to have produced such a device, but reports that 
hiscompany, Perendev Power Developments Pty. 
(Ltd) is now in process of manufacturing it on a 
large scale for markets in Europe, Russia, and 
Australia 


Perendev's new website was published recently 
at Perendey-Power.com with the assertion that 
they have achieved the milestone of producing, 
the world’s first fuelless magnetic engine, 


Other inventors who claim to have built 
working all-magnetic motors would take 
exception to the Perendev claim to being the 
first, as stated on the site, Brady mentioned 
that he had noticed some inaccuracies on the 
wording on the site and that he would be 
addressing them. 
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1-801-789-8030 (MST) 


What is yet to be attained by anyone isa market- 
ready device. If Perendev continues on the track 
claimed on itssite it could achieve that distinction, 
and set the hitherto balking scientists community 
into motion to come up with theories of why it 
works, 


Brady estimates that the first units will sell for 
around $8500 Euros, but that the price will 
decrease as volume sales increase 


‘The site features video footage of an earlier 
prototype running as well as computer 
simulations of the newer designs. The prototype 
video is not skeptic proof, asit does not do a walk- 
around during acceleration, Brady has been 
promising another video that would do a walk 
around before, during, and after motor 
engagement and acceleration followed by 
disengagement and deceleration, 


А page about the motor says that the motor 
works "by focusing the magnetic field, the angles 
of the magnets and aspecial method of shielding " 
Also, "the motor does not require external power 
to start up.” Brady reports that tests run have 
shown no diminution of magnet strength over 
period of motor operation, which was two months 
in one instance. 


As the stators become engaged, the three rotors 
with off-set magnet alignment begin to spin. The 
speed is controlled by a governor. Without the 
speed control, the device would accelerate to 
destruction, 


Brady also states that a 4 megawatt unit is 
plausible with this design, and has been rendered 
in conceptual blue print form, 


А German company has licensed the 
manufacturing and marketing rights for all of 
Europe and Russia, excluding the U.K. and is in 
process of tooling up to begin mass production. 
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Two other groups are in process of negotiating 
licensing terms with from Perendey, One isin the 
U.K, for rights to manufacture and market in the. 
U.K, and theotherisin Australia for rights down 
under. 


Brady brought a prototype to the Germans in 
mid March, and said they have been testing it since 
that time. The prototype has been undergoing, 
testing by TbV, a German consumer quality 
control agency. 


‘The name of the German company will be 
revealed when they have finished tooling up 
and are ready to begin production, which Brady 
estimates will take place ina month or two. He 
said that these units will be consumer ready for 
application in home use, pending the stamp of 
approval from TUFF. Brady also plans to allow 
German television crews to document the 
device for public view. 


Twenty kilowatts is adequate to handle the peak 
load of most homes. Ran continuously at that 
rate, the excess produced during average use, 
which is five percent of peak use, could be sold to 
the grid for a quick return on investment, It will 
put out quite a bit more than twenty kilowatts, 
said Brady. "That is what it is rated to produce 
continuously.” 


In May he reported to have tested the unit with a 
larger alternator rated at 60 kw "with very little 
degrading of the motor's performance.” 


Brady has been churning on this idea for thirty 
years and actively developingit for approximately 
the last five. "We've been through hell — no money. 
‘coming fromanywhere-- but we madeit through” 
А German citizen working in South Africa for a 
Hollywood project came and talked to them and. 
told them, "Let's put that behind us and move 
forward. 


MUNICH GERMANY — Mike Brady's claim. 
to a working magnet motor, capable of putting 
out enough torque to run a 30kW generator 
continuously, has been a topic of interest for 
several years. 


He hasgone as farasreleasinga video ofthe motor 


in operation, but has not followed up with a 
skeptic-proof video that shows a walk-around 
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Fig. 1. Perendev Magnet Motor, Nov. 18, 2004 


during acceleration, rather than just during 
deceleration, He was going to do a big debut on 
German television last Fall, but a series of 
Murphy's law type of problems compounded, and 
that public launch never materialized, 


"Though the "30kW" capability is a more recent 
claim, surpassing earlier claims of 5kW and then 
10kW, Brady has been touting near-market 
readiness for at least three years 


Around the time of the claim to a pending debut 
оп German television, Brady had come upon а 
sizeable amount of funding. Part of that was 
manifest in the improved professional look of the. 
Perendev-Power website. The site also featured 
a fancy animated version of the motor in action. 


Perhaps because these public demonstrations did 
not materialize, Brady felt he had to show at least 
something. In the past few months, he has also 
been touting several new lines of technology, as if 


spark plug to water treatment. 
however, at least one of them is held bya company 
out of Australia that had only discussed possible 
arrangement with Brady, and had not actually 
solidified anything in contract form. 


Presently, the Perendev-Power.com website 
seems to have taken a step backward, Perhaps 
another unpaid bill 


Another modification of note on the website is 
theadditionofthestatement:"In Association with 
EADS Space Transportation”. In a telephone 
conversation, a representative of EADS said they 
have not heard of Perendev. Perhaps the word 
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has just not gotten around within EADS yet. I've 
submitted and email asking about this, and am 
awaiting their response. 


Brady, Dec. 2002, 
Johannesburg 


i 
| 


Fig. 3. June 17, 2003 Prototype Rendering 


Like so many other inventors, Mike Brady tends 
to talk far ahead of himself. Part of that future 
visionin Brady's case includes dreams of dripping 
wealth. Though my first encounters with him gave 
me the impression of a person with an altruistic 
drive to help the planet, since that time it seems 
‘moreapparent to me that for him, money and fame 
have become the primary driving factors. He 
expects to be paid today as if his device actually 
performs like he says it does, when in fact he has 
proven time and again to be misrepresenting just 
how far along he is 


He somehow seems to continue his work 
despite the clashes that inevitably occur when 
the optimism of the inventor disconnects with 
the rubber-hits-the-road practical nature of the 
investors and business partners, The further a 
technology is from the mainstream, the more. 
pronounced this phenomenon seems to become. 
Those that are far enough away from the. 
‘mainstream hardly get any money in the first 
place. Because of his prototype claims, Mike 
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has been able to bridge that gap. That does not 
mean, necessarily, that he really is just months. 
away from market readiness. Anyone investing 
or considering investing there should be aware 
of this. 


1 wish him well. Meanwhile, I've mothballed 
Peren'Tech.com, to which Perendevcom points 
However, just because the team I pulled together 
three years ago to manufacture and market 
Brady's device in North America wilted away a 
ood many months ago due to delays and broken 
promises from Brady, does not mean that Brady's 
device will never materialize. It merely serves as 
point of advice forany person or party intending 
to engage. 


A Word of Caution 


Thave known Mike Brady since May 2002. At 
that time, when I inquired about his magnetic 
motor, he said, "ves the motor is running and 
almost ready for the market, only the commercial 
packaging [is] still tobe done.” You will see below, 
in a letter soliciting licensing and investment 
funds, that he їз still representing himself and his 
company as being this far along with the magnet 
motor. 


As one who has been intimate to the workings of 
Perendev (I own Perendevcomand I built a team 
to spearhead the manufacturing and marketing, 
of his magnet motor in North America), and as 
one who has stood by Mike through much 
skepticism and criticism, I feel 1 need to issue a 
caution in regard to this most recent development, 
as it involves the actual solicitation of funds. 
Previously this has not been the case. 


Since our team was unable to verify what stage of 
development Mike has really reached with his 
magnet motor and other technology claims, we 
cannot vouch for their readiness to be marketed. 
1do believe he hascreated something worth while 
However, in the past I have observed him to 
exhibit a strong tendency to talk far ahead of 
himself, thinking he's much farther along than he 
really is. Therefore it is important to take all 
statements witha grain of slt, and independently 
verify any claims, which can be difficult not only 
because of the distances involved, but because of 
the dificulty of pinning Mike down at a time when 
he actually has a prototype to view. 
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1 do not believe Mike is intentionally running a 
scam operation. He believesin what he is doing, 1 
will say, though, that his integrity quotient is 
among the lowest I've ever encountered of those 
would yet consider friends. He makes promises. 
readily, but seems to lack a built-in drive to carry 
through with his promises or explain why he is 
mot able to deliver as promised. 


One of the most blatant and significant examples. 
of this, from a business point of view, was his 
continued promise of patent information (never 
delivered) as well аз а skeptic proof demo video 
(never arrived). The one video he did produce 
showed a walk-around after acceleration, not 
during, An in-person demonstration was sought 
and promised on numerous occasions but never 
materialized, 


‘The first statement in the document for inve 
or licensing supposedly certifies that he/she "has. 
had a full and complete opportunity to ask all 
questions concerning Perendey Power 
International AG and its proposed business 
operations" is problematic. Unless the new people 
Mike has aboard his company are more 
forthcoming in cooperating with potential 
investors by providing answers to important 
questions, this provision is not likely tobe satisfied. 


Another red flag is that the solicitation mentions. 
three new products: "zero-point sparkplugs, 
friction free lubricants and UV water treatment 
products." There is noinformationat this time on 
the perendev-power website about these new 
products that are allegedly ready for market. You 
would think that if they really did have patents, 
they would put patent numbers next to each item 
claimed. 


Furthermore, the statement says that there are 
по other products like these available. 1 can. 
say that I've heard a number of claims to related 
magnet motors gearing for market. Mike's 
might be the furthest developed according to 
their public pronouncements, but we don't 
know the details about other groups who might 
be more discrete in their pre-market 
development phase. 


‘There are several other anomalies about this 


solicitation, such as the high price for licensing 
and for stock shares. 
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My personal suggestion would be this. Ifyou put 
money into this, be sure it is money you can afford 
to lose. Those who take risks in business don't do 
so recklessly. Successful venture capitalists read 
the fine print, check the patents, and attend the 
product demos; they don't put cash on the table 
for wishful thinking or vague promises. The old 
expression “caveat emptor" (buyer beware) is а 
good one to keep in mind for all types of 
investments. 


1 would hope that Mike's team can pull off a 
miracle and actually deliver to market one or more. 
ofthe products they are presenting here. The ideas 
sound great. Maybe some day Perendev-Power 
will bea tremendously successful company. Апу 
company at its outset has its weak points, 
including flawsin personalitiesand even some thin 
areas in its individual and group level of integrity 
Successful companies are able to weed out those 
‘weaknesses, pull together on a proper footing of 
good business practices, and ultimately offer pre- 
tested, viable products to investors first and then. 
to customers 


Be sure to do your due diligence such as seeing 
the relevant patents claimed. Don't depend on. 
this coming through anytime soon, if at all. It's 
not just about whether or not the technology is 
viable, but it hinges on whether the business team. 
can pull it off. My hope is that they will, for the. 
sake of the planet 


Perendev Power Taking Orders for 
Magnet Motors 


Manufacturer wishes to gauge level of interest. 
No monies accepted until delivery ready. 


MUNICH, GERMANY — Perendey Power 
Developments declares on the news page of their 
website that they are now ready to take orders 
for their permanent magnet motors. Magnetic. 
forces are the driving power, eliminating the need 
for outside input of fuel or electricity of any kind. 
Combined with an alternator, the unit is said to 
produce 20 kilowatts — more than enough to 
handle the peak load of most homes. 


Perendev does not yet have units ready to ship, 
though they claim that they have had several 
working prototypes and that they have had some 
independent testing run on their devices, and that 
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they are gearing up to be able to volume- 
produce the product, 


The purpose of inviting advance orders is to 
enable the manufacturer to gauge the level of 
interest in the product. 


As similar claim was made around two years 
ago on Perendev's web site, any interested 
parties are advised to keep their hopesin check. 
This is a noteworthy development, but until 
actual product is being delivered, the news is 
not yet groundbreaking. 


Managing Director and inventor Mike Brady. 
states that Perendev will not accept any 
payment up front, Rather, they will keep the 
client advised as to the timing for delivery. 
When the product is ready for fulfillment to a 
particular customer, then Perendev will request 
а 50% deposit. The balance for the unit is to be 
paid upon proof that all shipping documents are 
ready to go and fees have been paid. 


Brady anticipates that the unit will cost 
between 9,500 and 10,000 Euros. 


‘Shipping costs will be paid by the client, and are 
expected to be rather high due to the size and 
weight of the unit, and due to the fact that the 
unit will need to be packaged in such a way as to 
not emit strong magnetic fields. 


Consumers are advised that while this 
development sounds exciting, there are chilling 
‘bureaucratic obstacles to bear in mind at this early 
stage. Most countries require national laboratory 
certifications of safety and performance, such as 
Underwriter Laboratories (UL) in the U.S. ог 

CE" (European Union standard) in Europe, in 
order for an electrical device such as this to be 
used legally Non-compliance can result in loss of 
fire insurance or other penalties, forcing the 
market to target at first mainly off-grid 
applications, 


Shipments to countries where the product is still 
officially unknown could incur delays as the 
necessary bureaucratic clearances will need to be 
established 


‘Torque applications such as for automobiles or 
industry may also trip over bureaucratic 
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stipulations, removing the romance of the 
notion of simply installing the device and 
having "free energy.” Obstacles in the way of 
obtaining proper clearances are significant and 
must not be overlooked. 


Extensive field tests and results will need to be 
compiled before such certifications will be 
granted, Furthermore, a new product such as 
this is bound to have performance issues, 
despite the rigorous pre-emptive engineering 
to avoid the same. 


How well will such a unit be able to provide a 
stable power input for commercial application? 
Modern electrical appliances are designed to. 
operate within a certain window of electrical 
input, including the right frequency as well 
maintenance of the proper energy level. What 
happens to the magnets if they get too hot in 
ап enclosed shed or vehicle under intense 
summer sun? What happens to the rotating 
magnets if the unit is jarred in a collision? 


Possible health implications of such strong 
magnetic forces may lead to calls for health- 
and-safety studies, which are very expensive 
and long-lasting affairs. Whether these studies 
would result in a finding of safety, and 
consequently in issuance of permits to install 
such devices in or near human habitation 
remains unknown, 


Even if Perendev had units ready to ship today, 
this field isearly in a pioneering stage. It will be 
years before such a technology becomes 
commonplace even under the best of 
circumstances. 


"These issues, and more unforeseen issues that 
will arise, will need to be ironed out. It may take 
years of stable performance history in pioneer 
Settings to gain the level of consumer 
confidence required for such a device to become 
as ubiquitous as the computer. 


Meanwhile, for those of an adventurous spirit, 
who understand the risks and restrictions at this 
carly stage, Perendev is taking orders. 


While they do not yet have a unit for public 


display, Brady anticipates that they will have 
one soon, "Possibly Dec. 17,” he said. He hoped 
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to have had one several months ago, but 
Murphey's law seems to have ruled otherwise. 


Part of that delay can be ascribed to the fact that 
Brady, as an inventor, is never satisfied with 
something that works now, if he can see a way to 
improveit —andasan inventor, he will always see 
the next improvement. Two daysago, he reported 
that he is changing the number of magnets in the. 
stator from 6 to 18. That was supposed to have 
been done today. 


Aslongasheisinacontrollingrolein the company, 
and as longas he continues to have new ideas, this 
creative cycle will continue, While that is good 
for the technology, it spells perpetual delay for 
impatient consumersand business associates who 
vant it now. Although through an inventor'seyes, 
that see each detail of progress, continually 
unfulfilled deadlines represent additional 
milestones that needed tobe made, the delays tend 
to spell “fraud” in the minds of many of those 
impatiently watching and waiting, either as 
customers or associates, 


Brady is confident that his day of vindication is 
soon at hand — and has been for years. 


Some feel he should follow the example of the 
computer industry and simply release the early 
models, although drawing-board concepts have 
already made them obsolete. Upgrading 
performance and capacity on a regular basis is a 
standard practice in many industries. Taking 
orders is a good first step — again, 


Perendev Magnetic Motor Analogue 
Winds Down 


Kieth Anderson says he saw the Perendeo motor 
‘running, and that his group has built two different 
working magnetic motor designs, including one that 
is analogous to the Perendev, but that they all 
depleted their magnets under load. 


Message 1 
From: "Keith Anderson’ 
<keith@purescience.com> 

Date: Mon, 18 Oct 2004 

Subject: Re: New perendev replication 


1 have seen first-hand three magnetic motors 
running and have written cost feasibility and 
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reproducibility reports on all three. Two of them 
Thad in my lab and my staff used the inventors’ 
plans to build several working replicas. We also 
went and saw, first-hand, the Perendev device. 


All three designs used "Rare Earth” magnets 
(Neodymium, or more correctly stated, 
Neodymium Iron Boron or NdFeB) and our 
various reproductions used NdFeB, SmCo and 
Ferrite magnets, We did not attempt to 
reproduce the Perendev device because of its 
design proximity to one of the other two. 


The results were always the same: they all run. 
down. Under load, they run down very quickly. 
It doesn’t take very long for magnets to lose 
their magnetism when they are constantly 
put in opposition to one another. 


Every magnet has a "maximum energy product" 
rated in Mega Gauss Oersteds, MGOe. This is 
the amount of work a magnet can do before йз 
level of magnetism has deteriorated to the point 
that its energy doesn't reach out far enough to 
affect anything surrounding it. Contrary to the 
popular notion that rare earth magnets are 
invincible, even the most expensive sintered 
NdFeB magnets max out at less than 50 MGOe. 
If they are used in a device that puts them 
constantly in opposition, they will run down, and 
this is the whole assumption behind so-called 
“magnetic motors’ 


"The amount of energy used in manufacturing a 
magnet is typically 10 times what the magnet is 
capable of producing. More expensive magnets 
are even less efficient. Add to this the losses in 
energy incurred by these 33%-66% concept. 
magnet devices themselves, and the energy 
consumed in the overall manufacturing process is 
times the energy you will get out. 


There are situations where these types of 
devices may be useful, but they are not "free. 
energy”, nor do they represent any sort of 
"overunity" phenomenon, nor any solution to 
the energy crisis 


Message 2 
From: "Keith Anderson' 
<keith@purescience.com> 

Date: Mon, 18 Oct 2004 

Subject: Re: New perendev replication 


19 


Without putting the magnets in opposition at 
some point during the cycle, and probably for at 
least 33% of the time, you will have the same 
problem that exists with the many hypothetical 
gravity motor designs that don't work. What goes 
up, comes down. Nothing will simply come down 
without having gone up first. 


‘You have to treat magnets a lot like springs from. 
а design standpoint, although the mechanics of 
magnetism aren't as simple as that of springs. 
"There are billions of spring-powered motors in 
the world: clocks, toys, ete. They all run down. 
Nobody will ever design a spring-powered motor 
that runs forever without winding, 


Message 3 
From: "Keith Anderson” 
<keith@purescience.com> 

Sent: Wednesday, October 27, 2004 
Subject: RE: your visit to Perendev 


My company was paid to evaluate the Perendev 
device, andit was brought to Colorado during the 
summer of this year. As with the case of many of 
our contract jobs, the identity of the client and 
details of the testing process are confidential, but 
because the general results are so similar to the 
others we have tested, it wasn't a breach of our 
confidentiality agreement to state the general 
result in the "Energy2000" group. It should also 
be noted that the Perendev device is not a novel 
design, and the patent is therefore subject to legal 
challenge. 


I'm not so arrogant as to believe our tests are 
100% conclusive, but it’s a fact that magnets are 
not "permanent", and because they are the sole 
source of energy behind the Perendev device and 
similar inventions, they are not a persistent or 
inexpensive source of energy You might consider 
the diversionary /science kit market as an option 
for the Perendev design. 


Message 4 
From: "Keith Anderson” 
<<keith@purescience.com> 

To: "Sterling D. Allan” 

Sent: Wednesday, October 27, 2004 
‘Subject: RE: your visit to Perendev 


My parent company is Solar Thermal Energy 
Project (STEP) Corporation, and the STEP. 
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Group of Companies, with multiple locations, 
but will soon be consolidating to Utah where 
our $50 million STEP Solar Energy Park will 
be under construction starting next year. 


‘The company that paid for the evaluation was 
someone interested in the Perendev device 
from a business standpoint, and they hand- 
carried it to Colorado where we tested it. I am 
unsure whether it was the original machine ога 
duplicate. We were paid in advance to perform 
the tests according to a negotiated contract. 
‘This is an old client, and confidentiality is part 
of the reason they keep coming back to us. 


1 have recently been directed to the Perendev 
website where videos are shown ofan operating 
Perendey magnetic device. 1 can confirm that 
the device does, in fact, spin as shown in the 
video. I can also say I was surprised at the claims 
they make on that web site, 


Counter Point: Magnets Don't 
Demagnetize When Kept Within 
Their Rating 


People know that in a car, you don't run the 
engine rpm's up into the red line, and certainly 
you don't goabove the read line without risking 
your engine, not just for that moment, but 
henceforth. You damage the engine. 


‘Same thing holds true of magnets. If you stress 
them, they will demagnetize. This has been 
shown in the laboratory. Magnet specialists 
know what a magnet's capabilities are, and 
know what the magnet's limits are. 


Ifa magnetic motor is designed to stay within 
the magnet's tolerances, then conceivably, 


demagnetization should not occur. 


Holds Tru 


Electro-Magnetic 
Motors 


"There are many Permanent. Magnet motors. 
in the world that continually apply similar. 
‘magnetic loading forces as what the Perendey 
‘motor might experience. As long as the motors 
are not abused and properly cooled (and not 
overloaded or stalled in locked rotor mode), 
the magnets typically last for thousands of 
hours. 
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“However, if the motor is overloaded such that 
the magnets get too hot, they will lose their power 
(or“ Demag” themselves). Thisis why coolingand 
proper loading is absolutely critical — even more 
so here as you don't have an auxiliary source of 
energy as in typical electric motors” 


Sterling's Comment -- Wind Turbine 
Analogy 


Ifa magnetic motor were feasible, 1 had envisioned 
that it would be operating like a turbine — tapping 
into some magnetic field in а way not yet fully 
understood by science. I would like to think that 


Mike Brady will yet come through. He claims to 
have tested the gauss of his magnets and that it 
does not weaken in any detectible way 


Mike Brady Knows of No Test in 
Colorado 


Kieth Anderson replies that he cannot divulge 
client specifies. What he can say іх "Prior to the 
contract we were told it was the Perendev motor 
and were referred to the web site. 1 don't believe 
we had any further conversation about the origin. 
of the device.” [Speculation: could be a reverse 
engineered job] 


Gravity engine 


AN. Sakharov 
Saint Petersburg, Russia 
+7 (812) 434-32-36 
ascold@mail333.com 


Is it possible to make the earth's gravitational 
field serve as an energy source? Not all people 
consider this question absurd. Numerous 
attempts to design engines able to produce 
work without energy consumption, which use 
the influence of gravity of weights moving in a 
closed cycle, are known, Engines of this kind 
were called a "perp?tuum mobile” or a 
“perpetual motion machine” because their 
energy source is an inexhaustible gravity force. 


‘Orffyreus’ wheel" set in motion by weights 
moving inside the wheel and creating a non- 
central moment of forces during rotation of the. 
wheel was famous in the beginning of the ХУШ. 
century. The wheel not only rotated 
continuously with a frequency of 26-50 rev/ 
min depending on its size but also allowed 
producing yield, for example, rising a weight 
with a mass of 16 kg at a height of 1.5 m. Over 
dozens of years, Orffyreus openly 
demonstrated different models of his wheel. Its 
operation was repeatedly tested by famous 
scientists and official establishments. A 
German prince, Karl, who knew its design, gave 
him a certificate for the Orffyreus’ perpetual 
motion machine with the speed of 26 rev/min 
and able to produce yield. Under the control of 
а competent commission, in 1717, the wheel 
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operated for forty days in a closed sealed up 
room and it was still rotating with the speed of 26 
rev/min when a sudden check-up wascarried out. 
"The experiments continued while the wheel was. 
repeatedly removed and the committee 
thoroughly searched for a possibility of hidden. 
wires existence. 


Peter ће Great was interested in the engine after 
he had been convinced in its efficiency by people. 
whom he trusted. He was even going to buy it at 
а fabulous price; however, his unexpected death 
prevented this project. Despite the fact that one 
of Orffyreus’ supervisors was Professor 
W4.Gravesande, a close friend of Newton, the 
scientific community could not bear with the 
possibility of the perpetual motion machine's 
existence. Some people even offered a big sum of 
1,000 marks to a person who would expose 
Orffyreus. Besides the fact that this prize stayed 
unclaimed, the scientific community was 
reassured by the appearance of a lampoon, which. 
explained the effect of the invention as the 
following: supposedly, thin rope was attached to 
the wheel'saxleand a brother ora maidservant of 
Orffyreus made the wheel rotate with the help of 
this rope. An author of the lampoon said that 
this exposure was caused by a fight between 
them and Orffyreus. 


Despite ineptitude of such an "exposure", the 
scientific community could more easily believe 
in the complete incompetence of Professor 
Gravesande, prince Karl and other respectable 
participants of numerous tests of Orffyreus 
wheel than assume the possibility of existence 
of a phenomenon, which was beyond the 
established ideology. In 1775, Paris Academy 
of Sciences refused to consider perpetual 
motion machines at all because they did not 
exist. And the same Academy refused to 
consider the existence of meteorites hecause 
the possibility of stones falling from the sky was 
thought absurd. After the law of energy 
conservation had been formulated in the XIX 
century, the question of the possibility of 
perpetual motion machines’ existence was 
finally buried as contradicting mathematical 
and physical laws. A paradoxical situation often. 
happened when a working device posed as a 
Perpetuum mobile was demonstrated but no. 
scientifically grounded refutation followed. 
Usually such а situation ended up with a 
‘magazine lampoon, asit happened in the case of 
Orfiyreus’ wheel 


А perpetuum mobile model shown at Paris 
exhibition in the middle of XIX century can be 
an example of such a pseudo-exposure. The 
engine had a form of a continuously rotating 
wheel with weights moving inside it. People 
interested could stop it by making a strong 
effort; after that the wheel continued rotating. 
A journalistic "exposure" of the perpetuum 
mobile was a presence of a spring in the wheel 
Ostensibly, the spring became twisted during 
the device's stop and was a source of rotation 
energy. It is interesting that no scientists 
disputed such an "exposure" 


How can the law of energy conservation work if 
the engine's wheel continues rotating while. 
energy is always spent for its stop? Possibly, there 
was a flywheel inside a wheel with the spring 
attached to it, which became twisted during the 
wheel's stop by the flywheel's inertia while a 
locking device connected to the frame prevented 
the flywheel from untwisting. Thus, the spring 
created the effort necessary for starting the 
wheel's motion altera stop. Further motion could 
happen only due tothe weights motion inside the 
wheel. By the way, Orffyreus’ wheel needed an 
effort imparting initial velocity of rotation, too. 
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Undoubtedly, due to the shirking position of the 
scientists, many perpetuum mobile projects 
originated from wrong suppositions but this does 
not mean that all demonstrated models were the 
results of a counterfeit or incompetence. An 
objective of real science is the search for truth 
instead of conservation of the previous paradigm 
at any price. That is why, if there are facts 
contradicting it, they should be objectively 
studied and, if necessary, the science paradigm 
should be changed instead of rejecting the facts 
without grounds. 


The regular crisis of physics happening in the end 
of the ХХ and the beginning of XXI centuries 
makes scientists revise many physical theses. For 
example, the question of existence of aether or 

Physical vacuum", which is a medium having 
inexhaustible reserves of potential energy where 
electromagnetic waves spread, is the order of the 
day again. 


Theexistingidea ofthe nature of matterand force 
fields, particularly the gravity one, must be revised. 
Finally, it is time to understand what the 
fundamental concepts, force and mass are because. 
physicsis still satisfied with the ideas of the ХУШ. 
century, when force was determined by mass and 
mass was determined by inertia. And it is still not 
understood what inertia is. Probably the scientific 
paradigm, particularly the physics’ one, сап 
greatly change soon. The changes can also concern 
the existing interpretation of the law of energy 
conservation and, therefore, the scientific 
approach to the passibility of designing of the 
perpetuum mobile, ic. a device able to produce 
yield using energy from a force field or directly 
from physical vacuum. 


In order to hasten this process, besides a 
description of another perpetual motion 
machine's design given in this article, it is 
suggested to consider its validity from the 
physics’ point of view not overstepping the limits 
of the existing paradigm except the ban against 
the possibility of such a machine's existence. 


А basic model of the suggested gravity engine 
consists of hollow cylinders with pistons fixed at 
a flexible base of the type of a closed belt. The 
base is stretched on two freely rotating wheels 
with axles, placed one under another, fixed on the 
frame, Moving around the wheels, the belt with 
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= 
11 
Fig. 1 


the cylinders can move in the vertical 
direction in such a way that, on the one side 
of the device, they go up while, on the other 
side, they go down. The cylinders are equally 
spaced along the belt and fixed by their sides 
in such a way that a bottom of each cylinder 
is placed opposite the open side of the 
cylinder next to it (Fig. 1). There is a useful 
capacity in each cylinder, which is bounded, 
on the one side, by its bottom and, on the 
other side, by a free-moving piston, а massive 
weight attached to its external side, A 
connecting pipe is fixed into each cylinder's 
bottom, an end of a flexible hose put on it, 
while another end of the hose is put on the 
cylinder's hose, which is placed on the belt in 
the diametrically opposite position (Fig. 2) 
Flexible hoses connecting useful capacities 
of each couple of the cylinders (1-7, 2-8, 3- 
9..and so on) through the houses can be fixed 
оп the belt, where the cylinders are fixed. In 
the vertical position of the system, the 
weights with the pistons will go down under 
the influence of gravity force, On the left 
side, the piston of each cylinder will go to its 
bottom while, on the right side, to the 
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Fig. 2 


contrary, each piston will move away from 
the bottom as much as the cylinder's length 
allows and completely empty its useful 
capacity 


If we will move the belt clockwise, the pistons 
inside the cylinders will move in such а way 
that one whole useful capacity will accoun 
for each couple of the cylinders. The belt's 
motion will be limited only by friction force 
because motion of the pistons with the 
weights inside the cylinders must not change. 
the impulse of the whole system due to the. 
fact that their motion is carried out in the. 
left and the right cylinders at the same time. 
and completely neutralizes their influence on. 
the belt's motion. Thus, we can assert that, if 
there are no friction forces, no energy is 
needed for the belt's motion. If now, when the. 
cylinders’ position is fast, all empty useful 
capacities are filled with water (or another 
liquid) and connected with houses, it will be 
found that, on the right side, there are more 
vertical cylinders filled with water than on 
the left side. Due to the fact that the weight 
of the right cylinders will be heavier than the 
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weight of the left ones by the weight of the 
water filling the useful capacities, an 
additional force will influence the right side 
of the belt and create a rotary moment of the 
systems: 

Z-mgNR а 
where m is the mass of the water in the useful 
capacity; g is the acceleration of free fall; N 
is the number of the cylinders filled with 
water in the vertical sector of the belt; R is 
the wheel's radius, 


‘Thus, the belt will rotate clockwise, When the 
cylinder filled with water will pass the lowest. 
point and occupy a vertical position, the 
piston will press the water out of the cylinder. 
under the influence of gravity force. At the 
same time, in the upper cylinder, which is 
connected with it, the piston will go down 
under the influence of the weight and draw 
the water from the lower cylinder into йз 
useful capacity. Both weights will operate in 
the same direction under the influence of 
gravity force overcoming a pressure of a 
liquid spout with height H (where h is an 
upright distance from the bottom of the left 
lower cylinder to the bottom of the right 
upper one). A condition of the water raise will 
be determined by the excess of the sum of 
pressures created by two weights over a 
pressure created by water spout H: 


2Mg/s > pelt о 


where М is the mass of the weight; s is the 
sectional area of the cylinder's useful 
capacity; р is the specific density of the liquid. 


it follows that an optimal height of water 

H=2M/sp (3 
Due to the fact that, if the lower cylinder is 
located vertically, the water from it raises up 
to height Н in the upper cylinder, which is 
connected with it, the system increases its 
potential energy by a value of 


E, = gH ч) 
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under the influence of gravity force inside the 
cylinders, The water mass corresponds with 
the cylinder's useful capacity: 


m=psL (5). 


where L is a length of the useful capacity. 
Using (4) and taking into account (3) and (3), 


the potential energy increase can be 
expressed as 


MgL 
which is equivalent to the work produced 
during motion of the weights under the 
influence of gravity force in both cylinders 


Thus, the described system is a gravity 
engine of perpetual mobile type able to 
produce yield using only gravity force. 


Thus, the gravity engine's power will be 
determined by a quantity of the cylinders 
passing through a permanent point of the 
system (n) per second and efficiency (п) 
taking into account friction losses: 
W=nE,n а) 
Under permanent speed of the belt's motion 
«vy: 


n=V/(L+d) ©. 
where d is the interval between adjoining 
capacities of the cylinders. Putting (7) into 
expressions (6) and (8), we obtain an 
expression of the power as: 


w 


Mg VnL/(Led) e» 

It can be seen that a maximal power can be 
obtained by a possible increase of the belt's 
motion and placing the cylinders on the belt 
with minimal allowable intervals. 


However, it is early to talk about efficiency 
and future possibilities of the gravity engine. 
without making an experimental test. 


The author would be thankful for critics and. 
discussion the model proposed. 
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Arctic squall will heat up 
paradoxes of gas structures 


S. Geller 

Rostov-on-Don, Russia 

Tel. +7-863-270-13-49, 
carma555@mail.ru 


Conditions of the Russian North are rough, 
especially taking into account the insufficient 
energy carrier's supply. When a man is in 
difficult straits, his nature makes him think 
keenly in order to find resources, The suggested 
gas-dynamic heating system corresponds with 
such an approach. I think this system will 
become important (but I regret that it will be 
зо difficult to find an “understanding” investor). 


As early as in 1852, W. Tomson invented a 

‘dynamic heating” aiming to take the internal 
energy of dank London smog by work inputs 
(duringcoal firing). An operation of such a heat 
pump is based on a so called refrigeration cycle. 
(heat transfer to a higher temperature level) 
Tomson's idea was realized in the XX century 
аз air-conditioner split-systems, which are in 
almost all offices now 


But tundra isnot an office. Asa rule, there is no 
place to put an air-conditioner’s plug into there, 


1 call readers’ attention to a completely 
autonomous kind of heat pump. 


‘The gas-dynamic heating system takes heat 
from cold wind, which is an actuating body. 
First, the actuating body is pressed by a 
mechanical energy of wind (a work, which is 
necessary for “reverse” cycles). A heat 
gathering tool is a thermotransformer, a reliable 
device without moving parts. Its operation 
includes direct and reverse thermodynamic 
cycles, 


A number of thermotransformers are known 
(even thermochemical ones). In the gas- 
dynamic heating system, 1 provided for a 
combined use of a vortex thermotransformer 
and а so called “resonance pipe”. When used 
together, the vortex and the “resonance pipe” 
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mutually strengthen each other increasing 
heating coefficient of the system. Processes 
taking place in these devices will be described 
below. I must note that any given explanation 
ofa thermotransformer's operation will find its 
opponents (different scientific schools have no 
accordance concerning this problem). But it is 
absolutely obvious that the vortex device can. 
considerably shake the academic hydrodynamic 
views. I will concentrate on this later. 


А vortex thermotransformer was invented by 
а Frenchman, J. Ranque, in 1931, In his simple, 
as all great things, invention, complicated 
processes based on structuring of the actuating 
body occur. Some aspects of vortex structures 
were described in my article “Marshal Vortex” 
(Engineer, 1993. 245). Many interesting 
things can be found in sources [1], [2], [3] 
Vortexes have become a favorite object of 
synergy's study not without reason. Vortexes? 
tendency to self-organization is sometimes 
displayed quite nontrivially. For example, at 
great ocean depths, hundreds of quickly 
rotating discoid objects — lenses with a 
diameter of up to eighty kilometers were 
discovered [4]. The lenses are formed during 
seawater flowing into the ocean; they live up 
to ten years keeping their initial hydrologic 
properties! These structures are a typical 
example of so called anti-entropic processes 
(the processes when complex items are formed 
from simpler ones). 


Let us return to Ranques vortex 
thermotransformer. Due to tangential lead in 
of the pressed gas into an energy division. 
chamber (Fig. 1), a complex vortex flow is 
formed, which has a huge radial temperature. 
gradient. The initial one flow is divided into a 
cold part led out from a diaphragm and a hot 
flow led out through a throttle. Ranque's energy 


A new view on thermotransformation process allowed me to invent 
a new kind of a thermotransformer with better energy efficiency. 
Тат searching for an investor (for patenting and realization). 


Figure 1. Ranque's vortex thermotransformer (the classical design) 


1 spiral 


5 — resonator (a noise blanking 
7. fitting for cooled gas outlet; 8 


division chamber had a form ofa tube. Its forms 
have been improved over seventy years; this. 
can be seen in Fig. 1 (an internal cylinder-conic. 
cavity, а resonator for noise blanking, an 
external fanning). It is still unknown how 
thermotransformation occurs, though there are. 
alot of theories claiming to explain this process 
[5]. It is impossible, for example, to base the 
thermotransformation explanation on the 
molecular-kinetic theory (including centrifugal 
and pressure forcesin a model) because molecules 
moving along free path run, as it is well known, 
uniformly and in straight lines. Attempts to use 
average environmental parameters in the 
thermotransformer's chamber will lead into a 
dead end, In 1895, Osborn Reynolds suggested 
to describe а kinematics of the vortical motion 
on basis of statistical (probabilistic) 
characteristics. But even now manuals (for 
example, [6]) impose such a disputable approach. 


If we translate a "probabilistic nature” into. 
ordinary language, it means that vorticity isan 
effect, which occurs sporadically, ie. it isa rather 
vague, unstable substance. Then, this ephemeral 
instability can easily, for instance, cut a tail unit 
of 7300 aerobus (as it happened above a New 
York suburb on the 12th of November 2001. 
Anda vortex trail of a Japanese air liner, which 
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Jas supply; 2 - energy division chamber; 3 - diaphragm; 4 - throttle-unswirler; 


device) 
—counter-nut; 9 — extern 


took off a couple minutes earlier, was just the 
*iustability"). However, a life time of an air 
structure (the vortex trail) is much less than 
that of the above mentioned vortex lenses. 


I thinkit is obvious now that itis rather difficult 
but also very important to describe the energy 
division process. It must be taken into account. 
that Ranque's vortex device isthe first example 
of the anti-entropic systems designed. If an 
initial gas in the chamber is expanded, entropy 
(a disorder degree) decreases! A Nobel Prize 
laureate Ilya Prigozhin has created 
thermodynamics of irreversible processes. But 
evenit cannot completely explain the discrepancy. 
between real processes in the vortex 
thermotransformerand theoretical consequences 
of the second law of thermodynamics. It remains 
only to be happy because scientific orthodoxes 
have now less opportunities to hamper anything, 
which does not fall into their a priori patterns. T 
will give a historical fact, which directly 
concerns the article's topic 


In the beginning of the 1960th, the Soviet press 
attracted attention to а phenomenon of 
“Babiegorodsky pereulok”. In a basement of one 
of the houses of this Moscow side street, a 
group of physics (‘odd fellows") found out that 
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their experimental device produces more heat 
than it consumes electric energy. After 
discussions, which took place duringa year (while 
the main arguments concern “Materialism and 
empirical criticism” work and not physical laws), 
alabel ofa “pseudo-science” has been stuck on the 
experiments, The object of this “ostracism” is 
interesting: the enthusiasts have designed... a 
prototype of the heat pump outstripping western 
and Japanese producers of air-conditioners of 
“winter-summer” type for two decades! At that 
careless time, when everyone took a great 
interest in growing corn beyond the Polar 
circle, an invention ofa 23-years-old lieutenant, 
Vladislav Ivanov, was rejected. The invention 
was a computerized tomographic system. In 
1983, alter 23 years, Ivanov obtained an already 
completely useless author's certificate # 
1112266 for “the method of determination of 
material bodies' internal structure”. Americans. 
Р. Lauteburg and R. Damadian gained public 
acknowledgement as inventors of the 
tomographic system. It was too late for us, 


Vortex thermotransformers were luckier because. 
they came from the West. Scientific bureaucrats 
traditionally considered foreign innovations 
important (LV. Stalin made AN. Tupolev copy “a 
flying super-fortress” B29). It is interesting that 
it did not prevent Stalin from imprisoning others. 
for "the blind worship of the West". Soviet 
researchers A. Merkulov, A. Azarov, A. Martynov, 
Sh, Piralishvily, V. Volov and others have 
considerably developed “the point of increase” 
determined by Ranque and a German researcher 
Hilsch. Domestic "vortexes" are successfully 
operatingin ай known media ut in a rather limited 
range of actuating bodies’ consumption (by an 
order less than the gas-dynamic heating system 
requires), It is helpful that vortexes can use cold 
actuating bodies (an adiabatic efficiency increases 
during cooling of a wall of the energy division 
chamber). Hence, we can easily lead anarctic wind 
in a package of transformers (рох 3, Fig, 2), if we 
caught it previously by an air intake and pressed 
it. This “expropriated” heat is led to radiator 5 
heating the object. Lam not going to discuss how 
to press the actuating body: 


Let us now speak about a vortex’s partner, ie. а 
resonance tube. In it, a gas flow is ordered (we 
have todo here with a periodic wave structure). I 
donot know whether Ranque discovered his effect 
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Figure 2. A scheme of dynamic heating. Its 
“сус operation" is made by cold wind 


1 — heated object; 2 


by accident, but Schprenger's effect, which 
underlies the resonance tube's operation, was 
discovered by chance duringanalysis of industrial 
objects’ accidents (particularly chemical plants). 
It was found out that braking of a high-speed gas 
stream in a half-open space (a “glass”) can cause 
blast waves, which bring the "glass" toa great heat 
of up to thousands of degrees (a “storm in a 
teacup” can be terrific). In order to reproduce 
the effect, Schprenger determined 
interconnections between a geometry ofa setting 
(a nozzle and the "glass"), а speed and a pressure. 
of the stream of the "initiating" gas. This allowed. 
finding an engineering application of the effect. 
Simple and reliable fuse-devices for gas are one of 
the examples of the effect’s use. The process has a 
resonance nature; that is why the device was 
named the “resonance tube”. In Russia, “resonance 
tubes" have being also actively studied аз 
cryogenerators (the gas gives heat to the 
"glass" and, according to the energy 
conservation law, refrigerates). 


Thus, the *resonance tube" is just another type. 
of the thermotransformer, simpler than the 
vortex concerning the geometry calculation but 
having less efficiency. In my opinion, both. 
devices will perfectly work together. А more 
complete heat gathering is achieved by 
directing a cooled air from the nipple 7 of the 
vortex thermotrasformer (Fig, 1) in nozzle 2 of 


7 


Actuating body inlet 


Heated heat 
carrier +At 
(toradiator 5, fig. 2) 


Heat 
inlet 


‘The conditions necessary for thermotransformation are the following: 


V - stream speed (a function of pressures P and P” an 
ratios expressed by dimensions Н, 1, D and d. 


"Certain тиш 


the resonance tube (Fig. 3); the exhaust flow 
from the vortex thermotrasformer is not wasted 
but transformed into the actuating body for the 
resonance tube". The author knows no attempts. 
to use the vortex thermotrasformer and the 
“resonance tube” with as much actuating body's 
consumption as it is in the gas-dynamic heating 
system, Although its elements are known 
separately, they obtain new properties being 
combined like that and allow thermostating 
objects, which are remote from electric energy 
supply (in field conditions). 
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o of the nozzle's form); 
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VORTEX LIQUID HEATERS 


S. Geller 
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1. Vortex liquid heaters (VLH) 


Recently, between the millenniums, a lot of 
materials concerning the excessive heat 
generation by VLH have been published. 


According to the words of VLH developers, 
these heat devices belong to hydro-dynamic 
type and are remarkable for an unusually high 
efficiency, Le. a ratio of the produces heat to 
the consumed energy. For example, numerical 
values of the efficiency of heatgenerators 
suggested in sources [1], [2] almost reach one 
while values of the generators suggested in [3]. 
[4] exceed it within the limits of a possible 
mistake of calorimetric measurements and 
values of the generators suggested in [5], [6] 
and [7] exceed one by a few times! Are vortex 
liquid heaters extra-efficient? 


AILVLH, in spite of the variety of their designs, 
are noted for two common peculiarities: 


- only liquid, mainly water, is used as an. 
actuating body; 

= the water is specially mechanically treated. 
‘The treatment is called mechanoactivation 
Mechanoactivation process consists in that 
water is rendered moving in complex irregular 
way by mechanical influence. Choose of motion 
type imperted to water is made, as a rule, using 
“the more complex the better” principle. There 
are no reasonable theories and well-founded 
selection criteria considering this 


Choise of a motion type imperted to the water 
is made, as a rule, using a “the more complex, 
the better" principle. There are no reasonable 
theories considering this, 


it is possible to find three main types of VLH: 
+ passive tangential, 

+ passive axial and 

+ active. 
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Passive ones are VLH of the static type, which 
do not contain moving parts in devices of the 
liquid flow formation, Mechanical activation in 
these generators results from interaction of 
moving liquid with motionless elements of the 
work chamber, which are made and located in 
such a way to turbulize the flow as much as 
possible. 


Passive VLH are distinguished by the method 
of liquid flow bringing in the work chamber, 
which can be tangential or axial. 


Active VLH include generators, where 
mechanical activation of the actuating body 
results from influence of generator's moving 
activating elements on liquid. The elements can 
berotating, swinging or movingina complex way. 


Method of liquid flow bringing in the work 
chamber of the active УСН has no fundament: 
significance. The motion type of the moving 
activating element is more important for this 
type of generators, 


It is important to note that passive VLH with 

tangential bringing in of the liquid flow by no 
means is not a modification of widely known 
vortex [7] based on Ranque-Hilsh effect and 
assigned for thermo-transformation of a gas 
flow. Often met analogies (even among 
authors of VLHI) with vortexes explain 
nothing and only create confusion. 
Fundamental difference of VLH from 
Ranque’s vortex consists in absence of 
gaseous actuating body [1], hence, it is a 
question of cardinally diffrenet working 
processes. 


Let us consider a design philosophy of each of 
the distinguished groups, 


Basic elements of this device are stream- 
twirling device 1, work vortex chamber 2 with. 
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Cold water 


Hot water 
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outlet fitting 3 and brake device 4 (see Fig. 1). 
Sometimes the VLH has additional overflow 
pipe 5 


Inthe simplest case, the stream-twirling device 
of the generator is made in the form of an inlet 
fitting providing for bringing in a coldwater 
flow from the force-pump to the the periphery. 
of the vortex chamber. In the cylindrical 
chamber, the flow twîrls and moves to theaxled 
outlet fitting where it is hampered by the 
specila device. In the process of vortex motion 
and braking, the liquid in the work chamber is 
activated, heated and hot water flows from the 
outlet fitting. A part of hot water can be 
transferred from the outlet to the inlet through 
the overflow pipe in order to improve a VLH's 
efficiency. 


In modifications of vortex generators, stream- 


twirling devices are made with screw or spiral 
profiles of work chambers, with uniform ог 


2 
=> 


converging cross-sections, with one or more 
work chambers, with one or several tangential 
inlets, with inlets in the form of swirl atomizers 
ete. [2], [8], [9], [10], [11], [12] [13], [141 


Work chambers of these heatgenerators can be 
single straight-flow, double counterflow, 
cylindrical, conical, of complex form (up to 
toroid one) ete. [15], [16], [17], [18], [19], [20], 
[21], [22], [23] 


Designsofbrakesarealso various: from streamline 
bodies to straightener blades [6], [17]. 


А passive VLH with an axial inlet of the liquid 
flow is even simpler. Its main elements are work 
chamber 1 with inlet fitting 2 and restriction 3 
with outlet fitting 4 (see fig. 2). Sometimes 
VLH has additional flow former 5. The 
restriction of such VLH (a diaphragm, a nozzle, 
athrottle,a draw plate ete.) is usually partition 
with a hole installed in the work chamber. 


| И [Г 
Cold water Hot water 


Fig. 2 
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In the passive axial VLH, different diafragms 
are used: with cylindrical, conical, fissured or 
spiral holes, with one or more holes, with axial 
orshifted holes, with one or several successively 
installed partitions etc. [24], [25], [26], [27], 
28]. [29], [30] 


Besides passive VLH with tangential and axial 
inlets, generators ofa mixed type are used. They 
use stream-twirling devices and diagrams at the. 
some time in order to increase an efficiency of 
their work, 


In VLH of the third group, active ones, 
mechanoactivation is carried out by moving 
activators located in their work chambers; as а 
rule, they belong to a rotor type (see Fig. 3). 


А rotor is fixed at power shaft 2 and rotating 
inside cylindrical work chamber 3, which has 
inlet 4 and outlet 5 fittings and brake device 6. 
During supply of a cold water to the inlet 
fitting of an active generator, the water is 
forcibly twirling by the rotating rotor, 
accelerated, partially activated and heated and 
moves towards the motionless brake device. 
It is hampered and additionally activated 
there and is led outside through the outlet 
fitting. 


‘Types of active VLH vary according toa design 
of rotors and brake devices, The rotors and 
brake devices can be made in the form of 
turbines with straight or profiled blades, 
figures of revolution with longitudinally 
profiled surfaces, perforated cylindrical or 
conical drums, uni-directional or oppositely 
rotating perforated dises and others [30], 
[31], [32], [33], [34], [35], [36], [37], [38], 
[39]. [40]. 


In each of the distinguished groups of VLH, 
special operation modes can be additionally 
formed in order to promote activation of the 
liquid and, as a result, increase of the heat 
production. For these purposes, variable 
statistical pressures are set in the work 
chamber [41], self-oscillaltion are excited in the 
liquid [42], additional vortex flows are formed 
їп an ortoganal direction of the main flow [43], 
percussion braking of counter flows, ultrasonic 
machining of the liquid is carried out [45] ete 

Besides mechanical methods of intensification, 
electrophysical ones are sometimes used: 
magnetization of the liquid [32], [46], impulse 
radiation treatment of the liquid in an optical 
range [47], an electrical current running 
through the liquid [32] and even... а 
cosmological vector potential influencing the 
liquid [48] 


In spite of absence of moving parts and high 
maintainability of the passive heaters, VLH of 
the active type can turn out to be more 
perspective for a practical use because they 
provide for more efficient mechanoactivation. 
of the liquid 


It was and still is unknown what causes heating 
of the liquid in all types of VLH. Since a 
temperature increase of the water at the exit 
of the generator as a result of direct 
transformation of work into heat due to the 
liquid’s internal friction, dispersion of an energy 
of acoustic vibrations etc., advantages of 
hydro-dynamic heatgenerators are brought to 
the simplisity of their design. 


It is significant that, during VLH operation, a 
water temperature at the exit can reach boiling- 
point in the event that total energy inputs for 


Cold water 


Hot water 


Fig. 3 
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the water heating are evidently insufficient for 
producing such a result, 


Using a usual and rather plausible 
calorimeter procedure, a measured increase 
of the quantity of heat produced by the 
generator per unit of time can considerably 
exceed a measured energy consumed by the 
generator during the same period of time. 
Efficiency of the heating becomes specially 
notable if a temperature of an initial water 
subjected to mechanoactivation is (66.5 +3.5)C, 
[3]; [4], [5]. Energy inputs for the water heating 
with initial temperature t = 66.5C are minimal 
and obviously inequivalent to the heat quantity, 
which is required for this 


Such facts require an explanation, therefore, 
different, sometimes rather unexoected 
hypotheses about “the reasons of the extra- 
productivity of — hydro-dynamic 
heatgenerators" have been suggested. 


For example, according to work [49], 
production of the excessive heat is connected. 
with the theory of world aether. It is also 
suggested naming the heat production effect 
after VA. Kochetkoy, who considers this effect 
asa merely aether effect. A supporting data is 
provided. 


In work [14], on the basis of the the virial law 
proven already by R. Klausis, it is affirmed that 
any accelerated rotation motion of an actuating 
body must be accompanied by a discharge of a 
part of its self-energy in the form of heat and, 
therefore, by a temperature increase. 


In work [50], it is suggested that one of the 
reasons of the excessive heat can be chemical 
reactions of the actuating body = water and its 
solutes — stimulated by an influence of 
hypothetical torsion fields. 


In article [51] the excessive heat is considered 
as ап emanation of the energy of physical 
vacuum (1); in work [52] it is considered as a 
result of cold fusion using exotic anions and 
ersions; and in above mentioned work 48, it is 
considered as an influence of the “cosmological 
vector potential’, However, if we take into 
account a possibility to “deceive” a supply 
meter by a thyristor transducer, which 
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increases a frequency of a current supplied to 
the pump drive (a know-how of a “pioneer”, 
Mr. Potapov), everything becomes more than 
simple? 


2. Mechanoactivation 
Researches of the mechanoactivated water's 
properties have being carried out for quite a 
long time [53], [54], [55]. 


It has been found ont that many of liquid's 
physical qualities can reversibly change as a 
result of a liquid’s mechanical treatment, For 
example, numerical values of relative statistical 
dielectric penetrability e, heat capacity C, light 
refraction coefficient n and others of the 
mechanoactivated water can considerably 
differ from reference values [36], which 
characterize usual water. 


One of the most important reasons of such 
differencies cavitation effects 
accompanying the liquid's mechanoactivation, 

Due to the fact that surfaces of cavitation 
cavities are borders of phases’ division, near- 
surface layers of the liquid near the borders of 
the division are in a mechanical stress, which 
significantly differs from a state of free liquid. 

Under a developed cavitation, a relative volume 
of near-surface layers of the liquid becomes. 
rather big: there are from 10! to 10° of steam- 
gas pulse cavitation bubbles with an average 
diameter of about 10 mkm each in each milliliter 
of the cavitating liquid. 


Due to this, physical properties of the 
mechanoactivated cavitating liquid always 
depend on its properties in the near-surface 
layers 


According to the dependencies shown on Fig. 
4, itis obvious that dielectric penetrability of 
water e in a thin film or a drop, beginning with 
thickness of the film d, or diameter of the drop. 
D, becomes considerably less than a 
trability of water in a free volume. 


In the event of a decrease of water flat layer's. 
thickness d from 40 to 10 mkm, its relative 
dielectric penetrability permanently diminishes 
from nominal value e = 81 to valuee = 1043, ie. 
it diminishes up to almost an order of 
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magnitude. A similar picture can be observed 
for the water drop either, if diameter D. 
decreases from 60 to 10 mkm. 


Itisusually considered that a relatively high value 
ofastatistical dielectric penetrability of free water 
is connected with high values of dipole moments. 
of supramolecular formations - short-lived 
molecular associations (nano-clustersof (H,O),). 
‘Their spatial orientation in the external 
electrostatic field is determined by its direction 


Due to this, the decrease of the water dielectrical 
penetrability in the thin layer can be naturally 
connected with a decrease of an orientation 
receptivity of the molecular associations, ie. with 
а partial “congelation” of clusters’ resulting 
dipole moments in the near-surface layers by 
uncompensated coulomb forces of the surface 
layer, caused by structural regulating of this 
layer's molecules by mechanical forces of a 
surface tension [57]. 


It follows from the given diagrams that, under 
normal climatic conditions, a thickness of a flat 
one-sided near-surface water layer, where long 
range ordering partially remained, is about 0.54, 
= 20 mkm, while a radial thickness of a partially 
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ordered near-surface water drop layer is about 
05D, = 30 mkm [54, 55], 


Accordingly, effective thicknesses of near-surface 
layers for aflat surface anda drop isabout 11 mkm 
and 16 mkm. 


It is also follows from the diagrams that, during 
the decrease of dimensional parameters d and D, 
the value of the dielectric water penetrability 
aspires to value emin (the dotted line), which is 
close to value of high-frequency dielectric 
penetrability e, of ice in its most spread 
modification Ie, s e [56]. 


Comparability of values e, and с, gives grounds 
tosuggest that, underd<d_,D<D, not only for 
the dielectric penetrability but also for other 
parameters with a structural dependence, 
particularly specific heat С, can approach by their 
values parameters of a solid phase during the water 
change from liquid state B, to partially ordered 
ice-like state B, Due to the fact that the water 
specific heat exceeds that of ice by 2 times, a 
change of water heat capacity, which happens 
during the water change from a free state to a 
partially bound state, is always accompanied by а 
partial heat generation. 
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This possibility was controlled by using a 
swirler as a passive mechanoactivator and 
forwarding a cold water under strong pressure 
at its inlet [58] 


Due to the mechanoactication, a water stream in 
the swirler was characterized by a strong 
maldistribution of local speeds and, accordingly, 
by high gradients of mechanical tensions in the 
liquid. Regions with negatice pressures appeared 
in the stream and conditions were formed for 
tearing of the liquid's continuity and 
development of cavitation processes. These 
processes were accompanied by a clear sign of 
cavitation — a sonoluminescent glow of the liquid 
159, 60] hile a cavitating hot water, which was 
їп а condition close to а dispersion one, was 
coming to the exit of the swirler 


While an initial water temperature had been T, 

20C at the swirler’s inlet, a water temperature 
after a mechanical treatment increased up to T, 
= 55C. While the initial water temperature had 
been T, = 40C, the water temperature after the 
mechanical treatment increased up to T, = 85C. 
While the initial water temperature had been T, 
= 66.5C, a boiling water came to the outlet of the 
swirler 


A comparative appraisal of a quantity of 
heat, which is equivalent to a 
mechanoactivation work, and a quantity of 
heat, which is necessary for water heating in 
the given temperature intervals, allows 
making a conclusion that an additional heat 
generation happens during the 
mechanoactivation process. 


During the mechanical treatment causing an 
intensive cavitation, a part of the water turns to 
ordered, colloid-like, close to liquid-crystal, state 
В, and transition B>B, is accompanied by the 
heat generation. 


Such a transition can be determined as a “phase 

transition in in the wide sense" [61 |, [62], which 

results in excessive heat Q,, generation: 
BB, +Q, [i 

It is found out in work [58], that the partially 

dered water state is unstable and accompanied 

by a reverse transfer from metastable state B, in 
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state В, Reverse transfer В, ЭВ, is endothermic 
and can happen both with a relatively continuous. 
and an uneven absorption of heat: 
Bj3B-Q. о 
Uneven phase change B, B, is accompanied by 
an abrupt water cooling: for example, the water. 
temperature can lower from T, = 75C in 
dispersion phase B, toT, = (45 35) C in B, phase. 


Relaxation time т, during the reverse transition, 
independenceon stability ofthe environment and 
water cleanness, can be a few or some dozen 
minutes: т,= (3 — 30) min. 


Thus, the mechanical water treatment 
accompanied by an intensive cavitation [33, 58] 
can lead to the generation and absorption of heat 


Itis important to note that, in the event that hot 
water temperature T, in dispersion state B, is 
decreased, for example, by a heat exhange with 
the environment, water temperature T, in 
dispersion phase B, after the reverse transition 
can be lower than the initial one. 


‘This allows suggesting with sufficient certainty 
that the effect of VLH is based on this. Various 
manifestations of the above described heat 
effects have been observed earlier. In front of a 
buidling of the Estonian Academy of Sciencies 
in Tartu, a fountain with stream-swirlers is 
located. The swirlers form strong vertical 
streams of a cavitating water hazed by a mist of 
small waterdrops. In spite of the fact that a 
‘water with an initial temperature of about 20C is 
led to the swirlers, a temperature of a metastable 
dispersion phase, which looks like small drops 
hanging in the air near the cavitating streams, is 
about 40C, anda final temperature ofa liquid state, 
which isa condensate in the fountain's pool, does 
not exceed 15C. 


It is also know that water temperature сап 
increase during the phase change, if the partially 
ordered liquids state is formed not by a surface of 
apart “liquid - дав” but by asurface of part “liquid 
—soild 


А heat produced during water moistening of 


hydrophilic surfaces is ususally called a heat of 
moistening. No matter which nature of this effect 
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is, according to thermodynamics of moistening 
and adsorption processes [63], a part of the 
produced heat, in the end, is released due to а 
decrease of the water's self-energy located in 
a contact layer during its turn into partially 
ordered phase B,. It suggested that, since the 
water comes out of a contact zone, it must 
experience a reverse turn of the endothermic 
nature. 


In order to test this opportunity, a water 
temperature was measured when water was 
going through a column filled with a refined 
ground quartz with particles’ dimensional 
parameter d #40 mkm. 


It was noted that a temperature ofa water front 
going through the quartz layer was by 8..12 K 
higher than the initial one, 


A temperature of a water collected in the 
thermostat right after its going through the 
quartz layer slightly exceeded the initial one, 


However, after relaxation time т, = (5 — 15) 
min, the water in the thermostat spontaneously. 
cooled by 2 — 3 К, perhaps as a result of the 
reverse cjange. 


Possibly, an endothermic nature of the reverse. 
change allows to explain a low summer 
temperature of subterranean waters, which lose. 
а part of their self-energy and dissipate heat 
during filtration through upper fine 
dyspersated soils, 


Undoubtedly, other examples of the discussed 
effects exist. 


It is quite possible that the heat effects, which 
appear in the mechanoactivated water during 
the exothermal and endothermal changes like 
B>B, + 0, and В, >В, - О, underlie 
operation of all VLH. 


3. Efficiency 
A quantity of heat produced during the water 
mechanoactivation in a generator depends on 
а heat of the phase change and a power 
dissipated in the water during the activation: 


Q-Q, +20, [2] 
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where Q., isa heat of change B;> B, and AQ is 
a quantity of heat obtained by a direct change 
of work into heat. 


It is possible to obtain a phenomenological 
assessment of quantity of heat Q., which is 
produced in the water during release of its self- 
energy due to the phase change, by taking into 
account an intensity of the mechanoactivation, 
а degree of discrepancy of molar water's heat 
capacities in the free and activated states and 
also an initial water temperature: 


о. 


where С, and C,, are, accordingly, specific 
heats under a continuous pressure of free water 
B, and the mechanoactivated water in phase 
Bj; it is convenient to present value С, as Cy, 

k,C, where dimensionless constant 1< К, < 2 
characterizes a difference degree of heat 
capacity С, of partially odered water phase B, 
from heat capacity C, of the 
crystallographically ordered water phase in the 
solid state; 


Крус» Cy) CT, - T, 00 


k, is а mechanoactivation coefficient, 
dimensionless value 0 < k, 1 characterizing а 
mass part of partially ordered phase B, in the 
mechanoactivated water: ш 


к, 


ıa / (my, + m, 


m is a mass of the mechanoactivated water; T, 
and T,, are, accordingly, a water temperature. 
before the mechanoactivation and the melting- 
point of ice; н = 18,015 is а molar mass of the. 
liquid water. 


Ideally, in 
mechanoactivation, where k 
expression (4) becomes simpler: 


the event of a complete 
1, the 


Qu 


where К isa constant, k x 2,1 x 10! J/K kg 


m (T, T, ), 


In dependence on the initial temperature, a 
water temperature at the outlet of the heater. 
must be the following, under the ideal 
conditions: 


T,*Q, /mC, 


As it follows from the last expression, in the 
event that C, = С, in order to obtain boiling 
water at the outlet of the heater, it is necessary. 
to get the initial temperature of the water 
subjected to the mechanoactivation of about 
T, = 66.5C. This coincides with the results 
given in [3], [4], [5] 


‘Thus, the described heat effects allow obtaining 
rather considerable additional heat generation 
О. in the generator’s work chamber. 


However, the very fact of presence of additional 
heat Q, does not mean that it can be used fora 
considerable increase of the generator's heat 
productivity. 


In order to make sure of this, let us consider 
two contours of hydro-dynamic generators’ 
operation: the first contour is with a closed 
circuit of the actuating body's circulation and 
the second one is with an open circuit. 


Inthe first contour, heat generation Q, during 
the water change from the stable low- 
temperature state to the metastable high- 
temperature one happens without a change of 
total energy content of a system 
"heatgenerator — circuit”. During this, a heat, 
which was temporarily produced in the contour 
by the water in the phase change, will be 
absorbed again within the limits of the same 
contour by the water, which spontaneously 
returns in its initial low-temperature state after 
the relaxation time has passed. 


It is obvious that, in this case, the heat, which 
was first produced and then absorbed, is a kind 
of virtual heat and cannot change the 
generator’s productivity in such a way that its 
efficiency exceeds one, 


‘The operation of the heatgenerator with the 
closed contour is explained on Fig, 5. 


The countour of the actuating body of 
heatgenerator 1 circulation consists of force 
electric pump 2and heat exchanger 3 connected. 
by hydro-pipes. 


Using the pump, a water with temperature T, 


is led to the inlet of the heatgenerator, heated 
there up to temperature T, and led to the heat 
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exchanger where it is cooled up to temperature 
T, and then it is led to the inlet of the 
heatgenerator again through the pump. 


А heating efficiency of the generator during 
time т, as a rule, is determined by temperature 
drop AT = T, — T, in the heat exchanger and 
ater consumption G in the contour: 


Q-karGr ©). 


where k is an aspect ratio. 


The efficiency of the heatgenerator's operation, 
excluding heat diffusion in the hydro-pipes and 
elements 1 and 2 of the contour, is evaluated by 
ratio 


=Q/U, (6) 


where U is an electric energy consumed by the 
pump during time c 


However, evaluation (6) can be reliable just 
in the event when all heat Q produced by the 
generator is led to the environment, for 
example, to the consumer. 


Actually, as it follows from (3), heat Q is a sum 
of two components: the first, О... is caused by 
the exothermic water change while the second, 
finally, is obtained by electric energy 
transformation U into heat AQ, which is 
equivalent to it. Durng continuous heat 
production of the generator, the consumer ean 
obtain only a part of the heat, which isobtained 
via heat excange, ie. it is possible to get heat 
AQ, and always AQ <U. 


Another part of heat Q, heat О, iscaused bya 
temporary heat. production because, on the. 
expiry of relaxation time q, this part of the heat 
isabsorbed by the water again and is unavailable 
for the consumer, 


Hence, temperature drop AT in the heat 
exchanger cannot be used as a representative 
informative parameter for the evaluation of 
the heatgenerator’s efficiency according to 
the diagram on Fig. 5. 


Thementioned drop iscaused by two reasons first, 
by the water cooling during the heat emission and, 
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Fig. 5 


second, by the water cooling during the heat 
absorption. Among them, itis only the first reason, 
which characterizes the generator's heating 
efficiency and can be used for the evaluation of its 
efficiency 


Thus, a procedure of the heating efficiency 
evaluation based on parameter AT isincorrect and 
the efficiency value is conservative 


In order to carry ona reliable evaluation, another 
measurement procedure can be recommended, 
which allows to control only the part of the 
generated heat, which is available for the 
consumer. Such an approach can be implemented, 
for example, using a calorimeter consisting of 
reservoir 4 with a reference liquid, where heat 
exchanger 3 is located (on Fig. 5, the reservoir is 
shown by a dotted line), 


It is known that temperatute T of the reference. 
liquid in the reservoir will change during time r, it 
is possible to determine quintity of heat AQ given 
by the heat exchanger of the reference liquid 
during this time and to evaluate reliably the 
generator’ efficiency using ratio 
m -AQ/U о 
where always n, < 1 because, asit was mentioned 
earlier, AQ < U. 


According to (7), we come to a conclusion that 
the efficiency of the gydro-dynamic 
heatgenerator with the closed contour cannot. 
exceed one. 


Analysing the premises, it is naturally to suggest 
that an overvaluation of the heatgenerators 
efficiency can be caused by a superficial 
convincingness of calorimetric operations made 
according to expressions (5) and (6). 
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Credibility of these operations can mislead even. 
a rather objective researcher. 


Possibly due to this efficiency values obtained by 
authors [3] [4], [5], [6], [7] are quite reliable and. 
experimentally grounded, on their opinion. 


VLH with the closed contour can be used not due 
to their efficiency but due to their technical 
properties, which alternative heatgenerators do 
not have. 


Use of VLH as simplest transformers of work 
into heat with natural sources of mechanical 
energy (wind, falling water etc.) can become 
rather perspective. In this type of VLH, й can be 
possible to obtain hot, including boiling, water 
at the outlet of a pump with a wind drive and an 
activator. 


It is possible to provide the design with an open 
contour for an operation mode, during which a 
part of heat О, will be permanently extracted 
from a running water experiencing а direct phase 
change within the limits of the contour and 
relaxing right after running beyond its bounds 
The excessive heat is extracted from the 
environment; there are no limits concerning the 
efficiency of VLH. 


The described operation mode of the generator 
with the open contour was practically realized 
during operation of an active rotary VLH with 
am activator ofthe rotor type witha turbine drive 
It was based on the so called “Tantsuyuschaya 
zvezda", patent of the Russian Federation 
#2175272 (sce Fig. б). 


"TZ" has a hexagonal-cycloidal generator 
invented by me as early as in 1994. It generates 6 

rallel vortex flows, which form together а 
mado” structure, A back surface of the rotor 
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(which has three reach-through holes) periodically 
overlays three vortex chambers during rotation 
in contact with a front side of the stator. This. 
process is automatically associated with cooling 
effects observed ina "sandwich" of the cylindrical 
field of Serl's machine. 


А speed of the overlay is high enough to provide 
for a hydraulic shock. Waves of the hydraulic 
shock reflected from the rotor’s plane are 
overflown to axled zones of the three other 
chambers, which are opened at this moment. Due 
tothis, water flows out from the opened chambers. 
with an increased kinetic energy. The process is 
like an operation of a sextuple aerogun (though 
only one barrel of the gun shoots at a time while 
three of them operate at a time in “TZ"). А 
combination of high speed of streams and their 
cyclical manifestation (pulsation) inereases an 
efficacy of the mechanoactivation and an 
efficiency of the operation asa whole. 


An inlet of the work chamber of “TZ” was 
attached to a water pipe and an otlet of its heat 
exhanger was attached to a reservoir- 
precipitation tank. During tests of this heater, a 
portion of a tap water with temperature about. 
T, 220€ was led to its work chamber and heated 
up to temperature Т, 55C, after that the water 
жав led to the heat exchanger, where it gave a 
part ofits heat toa calorimeter during time about 
т Sminutesand cooled itself up to temperature 
about T 225C, and then it was led to the heat- 
insulated reservoir-precipitation tank, 


In about ci 10 minutes after the discharge, 

the water in the reservoir-precipitation tank 

жаз spontaneously cooled to temperature Т 
(12-15) C. 


An efficiency of this VLH is considerably more 
than one. It was calculated as a ratio of the 
measured quantity of heat, which was 
transferred by the heat exchanger to the 
calorimeter during the preset time, to the 
measured energy consumed by the electric 
pump during the same time. 


Such a result can be explained by the fact that, in 
order to produce electric energy, not only the 
external electric energy but also the external heat 
жеге used. The external heat was extracted from 
the tap water during its cooling from initial 
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temperature T, s 20C to a temperature, which, 
finally, was T = (12 - 15)C. 


VLH can operate with the efficiency of more than. 
one, however, this is provided by not only a 
generator but also a method of heat extraction 
from an external low-temperature source, 


“Cold fusion" has absolutely nothing to do with 
it. I is advisable to remember a logical principle 
formulated as early as in the 12th century: 
substances must not multiply needlessly! 
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The discoveries of John Keely: the XIX century 
and the present time 


Review by E. Artemyeva. 
You can know more about John Keely on sites: 
www.keelynet.com, http://www.lhup.edu, http://donhuan.da.ru 


Brief biography of John Keely 


John Worrell Keely (1837-1898) of 
Philadelphia wasa carpenter and mechanic who. 
announced in 1872 that he had discovered a new 
principle for power production. Keely 
persuaded a dozen engineers and capitalists to 
invest in the idea, forming the Keely Motor 
Company in New York in 1872, Soon he had 
capital of one million dollars, primarily from 
wealthy New York and Philadelphia 
businessmen. He used the money to buy 
materials necessary for building a motor based 
on his theories. 


Soon he had constructed an aetheric generator, 
which he demonstrated to amazed audiences in 
1874 in Philadelphia. Keely blew into a nozzle 
for half a minute, then poured five gallons of 
tap water into the same nozzle. After some fine 
adjustments the pressure gage indicated 
pressures of 10,000 pounds per square inch. 
‘This, said Keely, was evidence that the water 
had been disintegrated and a mysterious vapor 
had been liberated in the generator, capable of 
powering machinery. 


Keely lived in high style, as befitted the head of 
any large company. To his credit, he plowed 
most of the invested money into research 
equipment. He did most of the experimentation 
himself, constructing his own apparatus. He 
жаз not willing to entrust his secret to those 
who could not or would not understand— 
especially physicists and engineers. 


The work went slowly. To keep up the spirits of 
stockholders Keely staged public 
demonstrations. These were masterpieces of 
showmanship. 


Biographers have described Keely as a 
‘mechanical experimenter”, "inventor and 


imposter", "professor of perfidy", "swindler", 
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Figure 1. John Worrell Keely photographed in his 
iboratory in 1889. The Battmann Archive. 


and “scandalous scamp”. Keely’s lack of formal 
scientific education didn't bother his 
supporters, and didn't deter Keely himself from. 
grandly proclaiming his theories as "scientific 

‘Some disillusioned stockholders withdrew their 
support as Keely's experiments suffered 
repeated delays. Keely declared he'd already 
proven his theory and it could be implemented 
for useful purposes, and he made vast claims 
for the economic benefits of aetheric energy 
over coal and other energy sources. But he 
resisted investor's demands that he produce 
some marketable product. Stockholders were 
not happy with Keely's insistence that more 
experimentation was needed to "perfect" the 


machines, Fortunately, when nearing 
bankruptey, Keely acquired a wealthy backer, 
Mrs. Clara S. J. Bloomfield-Moore, the widow 


of a Philadelphia paper manufacturer. 


‘She advanced him over $100,000 for expenses 
and promised hima salary of $2,500 per month 
She became active in promoting Keely in 
journals and books and in seeking scientists who 
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might validate his claims. She suggested that 
he share his secret with Edison or Tesla to 
hasten its development, but Keely refused. 
Keely continued this research for fourteen 
years, occasionally staging demonstrations to 
placate impatient stockholders. 


After Keely died on Nov. 18, 1898, suspicious 
skeptics and newspaper reporters did a careful 
examination of his laboratory. Some of Keel 
machinery had already been removed by 

believers" who hoped they could make it work. 
Some of the apparatus ended up in England. No 
опе could make it function as it had in Keely's 
laboratory: 


Keely had kept his company going for 26 years. 
without ever putting a product on the market, 
payinga dividend or revealing his secrets. That's 
his one undisputed accomplishment. He never. 
divulged his secrets with anyone, so far as we 
know. One close friend reported that he had 
once asked Keely "John, what do you want for 
am epitaph?” His answer: "Keely, the greatest 
humbug of the nineteenth century: 


John Keely’s perpetual motion machine 


More than 100 years ago John Keely 
discovered a practical opportunity to obtainand 
use aether energy. He researched this energy 
for a quarter of a century and built about two 
thousand prototype devices and mechanisms, 
which used the energy in their operation 
According to John Keely's opinion, it was a use 
of acther energy that could realize the 
centuries-old dream of mankind to create a so 
called “perpetual motion machine”, He managed 
to prove that aether energy was real and 
confirm his discovery by working factory shops 
with his mechanical motors using acther energy. 
According to Keely's data, energy contained in. 
a pail of water is sufficient to get our earth 
moving out of its orbit. Nicola Tesla, Tomas 
Edison, and Jules Verne were among witnesses 
of his numerous experiments, 


In 1873, he informed the scientific community. 
about discovery of a fundamentally new kind 
of energy. For several decades, Keely had been. 
working with aether energy and used secret. 
devicesin order to use a source of the unlimited 
eternal energy of the environment for different. 
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purposes. The mechanical devices, motors 
rotated, produced work using no visible 
external energy sources. It was Keely’s opinion. 
that everything in Nature oscillates, vibrates. 
The nature of forces is vibratory. Organized 
vibrations are music, A harmonious interchange 
of vibrations is sympathy. A science about the 
nature of such effects is Sympathetic Vibratory 
Physics created by Keely: 


How many people know now that, since the 
middle of the XIX century, alongside with 
traditional technologies and devices, various 
(from mechanical to electrical) working and 
patented so called “self-sustaining devices” 
existed? Self-sustaining devices were the 
devices which, when started, produced energy 
sufficient for passing of the technological 
process and maintenance of the device's 
operation, Le. the devices needing no additional 
external energy (fuel) supply (Free Energy, 
Zero Point Energy etc.). A power supplied for 
starting the device could be much less than a 
power produced during the device's operation 
(of the device having efficiency >1), This was 
evidence of interchange processes with the 
subtle environment (aether, physical vacuum), 
which isalwaysa real participant of the process. 
These inventions were based on those 
erchange processes: John Keely called them 
Sympathetic Vibration while Nicola Tesla, 
‘Tomas Morey, and Bruce de Palma called them 
Radiant Energy. William Reich, whose books 
were burned, as if in the Middle Ages, began 
working on climatic weapon and psychic energy 
(Phoenix project). 


‘Thus, it turned out to be that, for more than 
100 years, mankind has known but cannot apply 
the technologies based on the use of Free 
Energy, i.e. needing no production and 
transportation of fuel, using the subtle 
environmental material's energy — the energy 
of acther, physical vacuum, 


Vibration laws 


John Keely thought that any real formation (a 
“molecular unit"), no matter how small it is, is 
in a state of continuous internal vibrations and 
excites something like sound vibrations in the 
environment. Moreover, each formation can 
react to the vibrations coming from without. 


AL 


It can be done in a variety of ways depending 
on whether this external vibration is 
accordant to its own tone or no. If vibrations 
of two bodies are acordant, the bodies are 
attracted; if there is a dissonance in their 
sound, they avoid each other. All physical 
forces appear due to a certain concordance 
(ora disagreement) of wave characteristics. 
of vibration fields, which unite all existing 
matter. Vibrations play a role of an all- 
organizing and all-controlling source. And 
this source is not energy. Vibrations carry not 
energy but only an incentive to its absorption 
or production, i.e, its transformation from 
latent forms into evident ones. The energy is 
everywhere in the environment, which 
surrounds us and penetrates into us in an 
unbounded quantity, Eternal motion occurs 
everywhere and always. Energy reserves are 
unlimited in nature. We do not produce this 
energy and do not use it but, knowing the laws, 
же can transform it into useful forms, In order 
to do this, itis only necessary to co-ordinate 
operation of separate “molecular units”. It 
can be achieved by obtaining their 


Imagine that a metal support stands on a 
table, in front of you, and supports a hollow. 
copper ball-sphere with a diameter of about 
30 cm. Numerous metal rods of different 
lengths and thicknesses are around the 
support's base. They vibrate like tuning forks 
being touched by fingers. Plates and 
resonance tubes are placed inside the sphere 
‘Their inter-location can be changed by 
handles. All this construction is called a 
“sympathetic transmitter’ 


Next to it, a cylindrical glass vessel with a 
diameter of 25 cm and a height of 120 cm is 
placed. It is filled with water. The vessel's 
head, which is also metal, is connected with 
the sphere by thick wire from gold, silver or 
platinum, Three metal spheres lie on the 
vessel's bottom, each of them with weight of 
about 1 kg. As the experimenter explains, 
each of the spheres, as well as any other 
material body, has its own internal melody. 


‘The inventor comes to the sympathetic 
transmitter and begins to make the tuning 
forks vibrate, the handles turn. Suddenly, а 
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trumpet sounds briefly and the sphere on the 
vessel's bottom begins to swing, then it slowly 
comes off from the bottom and goes up 
through water column, It hits the head, 
bounces off, goes up again and, finally, settles 
down pressing itself to the head tightly. 


‘The trumpet sounds again, and the second 
metal sphere reacts to it and comes to the 
surface. Then the third does the same. Music 
subsides but the spheres still float. Actually, 
they still slightly come down sometimes, 
possibly, under the influence of accessory 
chords, 


"This astonishing experiment and many others 
took place in John Keely’s labortory in 
Philadelphia more than 100 years ago. The 
scientist said that sound is “a violation of 
atomic balance destroying the existing 
atomic particles and a substance, which is 
released during this process, must 
undoubtedly be an aether current of some. 
order”. It is possible to say that Nature is 
based on vibrations of different frequencies, 
which create various combinations. The 
“accordant” harmonious combinations cause 
attraction and have a creative nature while 
disharmonious ones cause repulsion, 
destroy. 


An example of the orginized vibrations are 
music. When two strings of an instrument are 
attuned in a harmonie combination (for 
example, according to а third, fifth or 
octave), motion of one of them causes a 
respond in another, Since ancient times, 
another music was known, Kepler's “music of 
the spheres” created by the Sun, the Moon 
and planets. Today we can listen to this music 
in a computer arrangement. 


Keely brought his Sympathetic Vibratory 
Physics to fourty laws, in which, particularly, 
the unity of force and matter and also 
fundamental infinity of matter's divisibility 
are postulated. Keely considers force as a 
released matter and matter as a constrained 
force. This was brilliantly confirmed in the 
XX century in the form of famous formula 
E-mc? An idea of neutral center is 
considered by Keely as one of the most 
important physical and metaphysical 
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categories. Every manifested body in the 
Universe — from an atom to a star system — 
has a neutral center as a base, an inviolable 
focal, Everything that we consider as matter 
is built around it and matter is its objective 
manifestation. It induces all objects to 
continuous motion and provides them with life 
impulse from the neutral center of the higher 
hierarchy level. This property of the neutral 
center allows designing a “perpetual motion 
machine”. This was demonstrated during 
Keely’s experiments. A small initial impulse was 
sufficient to induce a motor to work. 


According to Keely, the most important 
vibration characteristic is frequency because, 
in dependence on frequencies’ combination, 
vibrations can interact. Force, or energy, is 
manifested in three forms: as a generating, 
active force; asa perceiving, reacting force; and 
asa transmitting, transferring interactions one, 
Concordant vibrations form harmonic 
frequencies; due to this, subatomic particles are 
attracted to each other. Dissonance vibrations 
cause disconnection of the particles. Keely's 
laws connect electricity, magnetics and gravity 
since they are caused by vibrations and, therefore, 
are only special cases of the common law. 


The expression "perpetual motion machine" in 
its contemporary meaning obtained a sense of 
а jeer of a coryphaeus aimed at an ignoramus, 
who does not know the basis of physics and 
dreams of abundant energy from nothing. The 
expression “perpetual motion machine” is a sad 
example of a creation of an effective, ingrained 
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negative label used in a work on spreading the 
necessary scientific and technical policy and 
containment of technical data. That is why 
attempts to rehabilitate the idea "perpetual 
motion machine” give only the opposite, 
negative result instead of contributing to 
advanced scientific knowledge and 
technologies. 


Keely's experiments were described by his 
contemporary Richard Harte in his article 
“Stone Decomposition’, in 1888, this way. 


Recently, the American mineral resource 
industry was inexplicably agitated... It has been. 
known that a syndicate of far-sighted and 
richest mining magnates had secretly bought 
in the cheapest and useless gold-mines, „А 
question appears: why do the experienced 
businessmen purchase the useless mines? This 
strange event can be explained as the following. 
Some weeks before the described events, twelve 
respectable men met, after making an 
appointment, in a laboratory in Philadelphia in 
order to see a demonstration of a new method 
of quartz decomposition. These people were 
extremely interested in a quick and cheap 
method of gold production from quartz. And 
an inventor rendered them this service slightly 
touching pieces of quartz by a small device, 
which was in his hands. The moment he touched 
each piece, it instantly disintegrated turning 
into dust, in which gold particles lay like pebbles 
in a sand sea. Then, the twelve respectable men. 
with one accord said: “Mister Keely, if you 
desintegrate a quartz deposit like this, each of 
us will draw a cheque for you", Then all of them 
came to the Catskill Mountains and the twelve 
men pointed at a sound, just like them, gold- 
bearing quartz bed at a mountainside; mister 
Keely took his small device and said: 
“Gentlemen, be patient”. In 18 minutes, a tunnel 
with a length of 5.5. meters and a diameter of 
14 meters was formed in the quartz mountain. 
After that, Mr. Keely calmly returned to 
Philadelphia with the cheques in his pockets and 
the twelve respectable men went from New 
York to San Francisco in order to purchase the 
seemingly useless stocks of the mines, which 
were derelict for so long time. 


Decomposition (splitting) of quartz was one of 
Keely's secrets. However, the decomposition 
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is only a minor and secondary influence of the 
tremendous force hidden in that mystery. The 
influence of this force had been discovered by 
chance. One day the inventor was investigating 
an influence of aether flows on fine sand 
scattered on the floor; aether currents twisted 
the sand in the form of ropes. And suddenly a 
piece of granite, which lied asa stop for the door, 
disintegrated before his eyes. He took the hint. 
and, some days later, made a vibratory 
disintegrator. 


Dispersion is more complex and delicate, and 
Keely can as easily split matter's atom as йз 
‘molecules. But to what extent? Apparently, he 
can split it to aether or a hypothetical 
substance, which existence is postulated by 
modern scientists though they know nothing 
about its nature besides the fact that it had been 
invented by themselves. While did Keely 
considers it as not a supposition but a real thing 
just as his own shoes. Actually, itis the initial 
substance of all matters. (The editors: A 
similar point of view and even an experiment 
is described in Sir Arthur Conan 
called “A discovery of Rolf Ho: 


As for the gravitation law, from the standpoint 
of Keely's experiments, it is not completely 
convincing or, at least, is just one of 
manifestations of the more overall law, which 
provides for mutual change of attraction and 
repulsion processes. One of small Keely's 
experiments is the following: a piece of wire is 
winded around an iron cylinder with a weight 
of some hundreds of kilograms. When the force 
is moving along the wire, it is as easy to lift and 
carry the cylinder by a finger as if the cylinder. 
is just a piece of cork. Recently the 
experimenter, without assistance, moved a 
vibratory motor with a power of 500 horse- 
powers from one part of his workshop to 
another making no scratches on the floor. 
Amazed engineers confirmed that they could 
not move it without a windlass, which could 
have been installed only if the roof was 
removed. Such an operation becomes possible 
if a device is designed, which, being polarized 
bya force of negative attraction (i.e. repulsion), 
will rise and move under the influence of an 
aether flow with a speed of 500 miles per hour 
їп any direction. This is essentially, a principle 
of Keely's airship. 
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Later, he used the same force in optics. He 
placed three wires around microscope's lenses 
and, thus, increased its magnification up to what 
is reached by the biggest telescope in the world. 
When the history of his discoveries and 
inventions will be published, a story of John 
Worrell Keely will be the mast amazing story 
in the annals of geniuses’ history. The people of 
tomorrow will hardly believe that, in the last 
quarter of the XIX century a man who was able 
to fathom the essence of nature decrees, 
cognizant of its elusive forces, which could be 
used for mankind's liberation from hard work 
making most people's lives a misery, was 
doomed to die of starvation. There was no one 
lavish, generous, unselfish enough to furnish the 
capital for the purpose, which did not promise 
immediate benefit, among neither businessmen, 
stockbrokers, literary men nor cultural workers. 


‘The forces controlled by Keely still have no 
practical application and cannot be compelety 
understood until the world is ready to accept 
them for its good. Keely himself is sure that the 
world will undoubtedly benefit from his 
inventions... Keely’s discoveries have a seeret 
aspect. He does not, possibly, realize it himself 
but it is up to him whether they will be 
recognized (due to the return, or sympathetic, 
vibration of even more spiritual aether than that 
Keely talksabout) in order to get harmonized with 
thecommon system of the modern civilization and 
‘manifest in mankind's material life. 


According to the opinion of the growing 
number of intellectuals, inventions and 
discoveries of our century have already proven 
their rather malignancy than good. They 
improved the global standard of living but, at 
the same time, considerably decreased a 
possibility to buy the facilities they had created 
a need for. Advantages, which appeared since 
steam and machines had been invented, became 
available for only a minority... However, Keely 
thinks that his inventions will allow to restore 
this disturbed balance. 


It is considered now that Keely's discoveries 
are aimed at increase of human control over 
material nature, which already increased during, 
the last hundred years, The world is not ready 
for appearance of such amazing forces at this 
stage of human life. Mankind is still too selfish, 
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savage, foolish, cruel, in other words, the brute 
is too strong in it for higher forces to be 
entrusted to it. Today, such forces cannot be 
used for the welfare of the people and for the 
progress of the human race. 


Aether and gravity 


Dan A. Davidson in his research on the aether. 
and gravity followed Keely's discoveries. Over 
the years the existence and understanding of 
the aether has evolved as the basis for gravity 
and free energy effects at a micro and macro 
level. Laboratory experiments have shown that 
superluminal energy and information transfer 
has been effectively accomplished via aetheric 
engineering, which effectively eliminates the 
theory of relativity and its absurd views of 
physics and cosmology. 


In XIX, John Keely performed extensive 
experiments in engineering the aether including 
producing various gravity phenomena, 
controlled breakdown of matter into aether and 
then using the aether in experiments, etc. From 
Davidson's research over 33 years, the 
existence of the aether is а reality. It led him to 
characterize the aether as follows: 


1. A superfluidie particulate medium which 
pervades all space. 

2. A medium, which in its various modes, is the. 
building block of the physical universe 

3. A medium, which, in one of its modes, is 
responsible for gravity and inertia, 

4. А medium which is controllable by our mind 
and can be manipulated my our thoughts, 

5. A medium which can be controlled by 
geometric shapes. 


The charge of matter is due to its interchange 
with aether. The electron as well as the other 
subatomic particles is basically self sustaining 
vortices in а fluidic particulate aether. 


Charge representsa difference in concentration 
of the aether between two points. Mass (Le. 
atomic particles) is made of aether, aether 
continually flows into and out of the particles 
as vortices, and the charge is due to its being at 
a different concentration of aether a apoint in 
time and space than the local aether 
concentration, 
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The electron is a vortex of aether caught in a 
rotating standing wave due to the vibrating 
flow of aether which flows into and out of the. 
atom's nucleus, 


Atomic structure builds according to the rules. 
of geometry and the basic polarity of atomic 
particles. Polarities are the result of aetheric 
flows into and out of matter. 


John Ernst Worrel Keely was the first sub 
atomic physicist. His basic elucidation of 
atomic structure was derived from his 
development of the science of vibratory 
physies. One of his basic discoveries was that 
of the substructure of the proton 


He discovered it was a vortex made of three 
sub nuclear particles, also vortexes. 


Further research led him to the idea that this 
three particle substructure continued down to 
smaller and smaller level of particles within each. 
particle. Keely claimed to have learned to 
control the substructure 27 levels down from 
the basic proton. The Keely atom is depicted in 
a stylized format in Fig. 3. 


The first level of substructure was finally 
theorized in the orthodox community by 
Feynman in 1958. Keely's discovery 


Fig. 3. Keely's "Atom" Showing the Substructure 
‘of the Neutron 


antedated Feynman by over 60 years! 
Feynman called the three particles making 
up the proton quarks. 


‘The gravitation constant as grad E correlates 
with the seminal work by T. Townsend Brown. 
Brown discovered that a capacitor will tend to. 
move in the direction of the positive plate. 
Apparent weight loss is the result when the 
plates are perpendicular to the local gravity 
gradient. This effect can be enhanced by making 
one plate much smaller than the other plate. 
‘This essentially forces the grad E to maximize. 
It should be noted that grad E is independent 
of whether the field is AC or DC. Experiments 
have shown that even with this enhancement. 
the capacitor does not have all its apparent 
weight nullified and levitate, 


(The editor's note: Our researches have 
shown that gradient E produced due to the 
properties of the dielectric's material is amore 
perspective method. A. Frolov) 


The reason for this can be found again in the 
nuclear particle's relationship with the aether. 
Even though each atom isin constant resonance 
with the aether this resonance is not 
synchronized across the mass4. Each atom is 
doing its own thing, so to speak, and there is a 
random interchange with the aether with 
respect to all the nuclei 


‘Thus, when a grad E acts as an aether pump 
across the capacitor plates only a small portion 
of the atoms become synchronized to this 
aetheric flow so the entire mass does not 
respond at the same time; therefore, all the 
atoms don’t try and move at the same time. 


Analysis of various apparently disconnected 
events where levitation was witnessed provides 
some important clues to а means of effecting 
synchronization of the nuclei 


‘Synchronization of the nuclei with the aether. 
has been achieved by two main methods; 
namely, rotation or movement and sonically. 


Analysis of the phenomenon of inertia provides 
the major clue to how rotation could act to. 
synchronize the flow of aether into the nuclear 
sub structure of the gravitors. 
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The Detection of Aetheric Gravity Flow 
Using Dielectrics 


It should be obvious that the larger the mass 
the more aether which flows into the atomic 
structure of the mass. Mass is both radiating 
and absorbing aetheric energy. 


Other mass in the vicinity will cause 
perturbations in this actheric flow: Because of 
this fact, aetheric flow detectors can be. 
constructed by taking advantage of this 
principle. 


Davidson's first working gravity or local 
aetheric  stress/flow detector was 
demonstrated at the 1990 Extraordinary 
Science Conference in Colorado Springs, 
Colorado. The basic principle of the gravity. 
detector is the fact that the electronic charge 
structure of a given mass is a function of the 
amount of aether flowing into the mass, The 
charge around the atom is governed by the 
amount of aether flowing into and out of the 
mass. His reasoning was that dielectrics would 
make the best aetheric flow detector. In 
dielectrics the electronic charge is isolated and 
trapped within the dielectric material since the 
charge cannot flow and dissipate. By using a 
high dielectric such as titanate zirconate or 
barium titanate the amount of charge change 
is directly readable by putting electrodes on 
each pole of a polarized dielectric. 


Davidson's first detector circuit used a 
picoamplifier attached to the electrodes to 
amplify the signal, Then the voltage/current 


Fig. 4. Gravity Sensor Data Example. 
Data from July 11, 1991 Solar Eclipse 
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changes across the dielectric are easily 
measured directly by a voltmeter. 


Fig. 4 depicts the output of the gravity 
detector circuit as a graph of local 
gravitational stress (Le., aetheric stress). The 
graph readily shows the daily swing of 
actheric flow on the dielectric material as the 
sun and moon affects the earth's gravity field 
and gravity flows into the earth. 


The data was taken during a solar eclipse and 
shows the effect of local aetheric field stress 
dropping during the period of the eclipse. 


Experiments with the dielectric detectors 
showed they tend to be noisy and susceptible 
to temperature, light, and sound pressure. Ifyou 
are going to experiment with this type of 
gravity detector be sure to isolate the dielectric 
from temperature swings, light and sound, 


The Detection of Aetheric Gravity Flow Using 
DNC Coil 


When discussing Davidson's results of 
gravitational energies (i.e., aether stress 
flows), his fellow gravity researcher, Joe Parr, 
mentioned he had similar results with 
dielectrics and had accidentally discovered a 
better detector, 


Parr used a strange coil to which he attached 
the moniker "Do Nothing Coil” (DNC). The 
DNC would detect the aetheric gravity flow 
without the bothersome temperature, 
photonic, and sonic noise effects. 


Joe called the coil "do nothing” because it did 
not respond in any significant manner to 
magnetic or electrical signals from DC to 
about 300 Ghz, By accident he discovered 
that the coil's resistance changed during a 24 
hour period, 


‘The DNC coil consists of about 8000 turns 
of number 34 copper wire wound on a plastic 
hoop. In Davidson's duplication of the DNC 
coil he got a Hula Hoop and cut it open, 
removed the plastic noise maker beads, and 
shortened the tubing length to make a plastic 
loop 19 inches in diameter (ie, center of toroid 
on one side to center of toroid in other side). 
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To wind the coil, Davidson set the coil form and 
wire and electrician tape on the coffee table in 
front of the TV set and whenever he was 
watching TV he would wind a couple of hundred. 
turns on the loop and cover the turns with black 
electrician tape to keep the coil in place. After 
а couple of months he finally had wound the 
DNC coil. A BNC connector on the two ends 
of the coil completed the job. 


Resistance changed daily. The change in 
resistance is a direct readout of the local 
actheric stress flow changes. 


Resistance changes in the coil because the 
atomic lattice electronic charge of the metal in 
the wire changes as more or less aether is 
flowing in the nuclei of the coils atoms, During 
the course of a 24 hour period the sun, moon, 
planets as well as the stars put differing stress 
levels on the earth's aetheric field which 
directly affects the flow rate into the nucleus, 


(The editor's note: In Russia. these 
experiments are known according to the 
works of N.A. Kozyrev, 1947 — 1989) 
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The Parr Gravity Wheel Experiment 


Around the periphery of the wheel are copper 
triangular shapes. When the motor spins the. 
wheel the copper triangles move between 
permanent magnets mounted statically on 
either side of the wheel. This new experimental 
set up is depicted in Fig. 5. 


Davidson had been following Joe Parr's 
experiments over a several year period and, 
with Joe Parr's assistance, built a duplicate 
experiment. 


‘The shaft must be oriented east-west. A negative 
ion source is set within a few feet of the spinning 
wheel to feed the force fields which form around 
the copper triangles on gravity wheel 


‘The experiment is set on a delicate seale which 
measures accurate to 0.5 grams. The static 
weight of Davidson's experimental setup is 
about 1200 grams. Joe Parr's version is about 
1800 grams. The experiment used machined 
maplewood to hold the motor and shaft, and 
the stanchions which hold the magnets and 
Parr's experiment was made of machined 
aluminum, 


During experimental operations the weight of 
the experiment can drop from 0 to 6.5 grams. 
When one considers that the gravity wheel with 
the copper triangles weighs about 24 grams the 
total normal operational levitation effect is on 
the order of 25% weight loss. This by itself in a 
remarkable experimental effect and deserves 
acute attention 


‘The scale which is used in the experiment is an 
Ohaus Precision Plus purchased from Cole 
Parmer. The scale can measure accurately 
within 0.1 grams over a range of 0-4000 grams. 
‘The scale has an RS-232 serial interface which 
allows the scale to be interfaced to a printer or 
computer. 


‘The scale outputs the weight continuously 
except when there is a scale upset. The upset 
weight can be varied and it was set at the 
maximum of 5 grams. This means that if the 
scale weight is changed more than 5 grams 
within a couple of milliseconds then the RS- 
interface stops outputting the weight. 
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Davidson's preliminary hookup of the scale 
was to а computer; however, the intense 
forcefield which builds up around the 
experiment destroyed two computer 
interface cards. Since the RS-232 interface 
stops outputting data on a scale upset, the 
serial output of the scale was converted to a 
voltage level and used as an indicator, 


When the voltage drops, a scale upset has 
occurred. The voltage level was/is interfaced 
into a pulse counter. This provides a count of 
scale upsets greater than 5 grams. If the 6.5 
gram weight loss is added to the 5 gram upset, 
we are looking at about a 50% weight loss of 
the gravity wheel. Joe Parr's data showed a 
correlated hit with Davidson's experiment's 
data on April 11th. 


There are two basic types of force fields built 
up in and around the experiment, There is an 
ovoid shaped forcefield around each of the 
copper triangles 


When these small force fields build up in 
intensity they cause a drag on the motor 
which can be plainly heard in the lab. There is 
a larger forcefield which builds up around the 
entire experiment setup. 


What seems to be happening is the earth 
moves through energy conduits which go 
from our sun to other planets and star 
systems, When the gravity wheel experiment. 
crosses one of these energy conduits, the 
forcefield around the copper triangles 
intensifies to the extent that the bubble starts. 
moving either toward the conduit or away 
from the conduit very rapidly and a scale 
upset occurs 


Attempts at simulating the energy conduit 
thus far have failed. Davidson and his 
collegues are in the process of evaluating the 
data and they have found some correlation 
with planetary and stellar conjunctions where 
the earth gets lined up with other planets or 
stars and our sun. 


‘The data analysis is currently in its infancy 
so Davidson can make no statements of solid 
fact other than that they are getting some 
very impressive gravitational effects 
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A water-lifting device 


A new source of inexhaustible, ecologically clean and 
powerful energy 


V.V. Marukhin, Russia 
grwpowerGmail.ru 


In 1775, an article by J. Whitehurst containing 
а description of a device, which was invented 
and designed by him in 1772, appeared in a 
British magazine. The device of J. Whitehurst 
allowed water lifting from a small height to a 
considerable height without any additional 
power supply due to the use of a so called 
potential energy of water and due to a so called 
"hydraulic blow" effect. But the device could 
mot operate in the completely autonomous 
mode. This disadvantage was removed by an 
inventor of a balloon, a Frenchman 
J. Montgolfier, in 1776. In 1797, he obtained a 
patent for his invention. In the same 1979, 
M.Bulton from England obtained а patent for 
the same device. In 1809, J. Cerneay and 
S.Hallet obtained a similar patent in America, 
And already in 1834, an American, 
H.Strawbridge, put an industrial model of the 
similar device into mass production. 


{tis considered that it was the device invented 
by J. Montgolfier, which was then called a 
"hydraulic ram". 


Asarule, Montgolfier's "hydraulic ram" (Fig) 
consists of a water reservoir 1, a force pipe 2, an 
impact valve 3, pressure valve 3, an air chamber. 
4, and a draft tube 6. 
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Its operation happens as follows: water from 
water reservoir 1 goes by force pipe 2 to open. 
impact valve 3 and, under pressure h, flows out 
with an increasing speed. Under some water 
speed, a pressure to the impact valve exceeds 
the force keeping the valve open (for example, 
a spring force), closes it and blocks water's way 
out. An abrupt halt of moving water and the so 
called "hydraulic blow” occurs. In the space of 
the force pipe, from impact valve 3 to pressure. 
valves, the water pressure almost momentarily 
increases up toa value, which coincides with H, 
and, due to this, the pressure valve opens. 


However, water spends only a part of its speed 
for the pressure increase. Using the residuary 
speed, it goes to air chamber 4 through the 
opening pressure valve. In the air chamber, the 
residuary air volume is also pressed up to the 
pressure, which coincides with water pressure 
Н. In its turn, water from the chamber, under 
the same pressure, goes by draft tube 6 to 
height H to a consumer. 


Altera time, the residuary speed in the reservoir 
is totally spent on the maintenance of the. 
increased pressure in the reservoir. Alter that, 
the water pressure under the valves decreases 
a little lower than the atmosphere опе, As а 
result, the existing increased pressure in the air 
chamber closes the pressure valve while the low 
pressure under the impact valve and an opening 
mechanism (for example, a compressed spring) 
allow the impact valve to open, Thus, all. 
construction returns to the initial state and the 
process repeats. As a result, under certain 
standards of components’ production, water 
can raise at rated altitude H continuously in 
the autonomous mode for many years 


Moving parts of the hydraulic ram — two valves 
— are designed in such a way that the pressure 
increases in the reservoir, closes the impact 
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valve and opens the pressure one while the 
pressure decrease influences the reverse 
sequence. АП meaning of the device's operation 
is that it raises water volume ФН at height H 
using water volume's energy q. 


However, the "hydraulic ram”, asthe water lifting 
device, has a very important disadvantage. 


In order to obtain the water increase, it is 
necessary to discharge a certain amount of 
water gk-q-qH. Water flowing out of the 
impact valve must quickly vacate a place for a 
new portion of water, which will flow out during 
the next cycle. If water at the outlet of the drain 
hole will gather somehow, an insuperable 
resistance for water flow out will form and, asa 
result, the water acceleration in the force pipe 
will be broken and then stop. 


As а result, the given device being in the 
submerged state, ie. submerged in water, 
cannot operate, This prevents its use in the flat 
country with open reservoirs and on rivers 
without slopes or without dams, 


Besides that, the "hydraulic ram" attracted 
attention of scientific theorists and experts by 
its originality and operation simplicity. During 
the XIX century, many theoretical researches 
of the "hydraulic ram” were carried out but, until. 
1900, they all rested on the fact that the theory 
ofa "hydraulic blow" in pipes had been unknown 
and, therefore, gave no correct results. As early 
asin 1804, Eitelvein from Germany carried out 
more than 1,000 experiments and published a 
number of empirical conclusions and formulas 
Most of them, as it was found out already at 
that time, were not suitable for designing. 


‘The fact ofexistence ofthe "hydraulic blow" effect 
was known as early asin the ХУШ century, but a 
right theory was developed for the first time by a 
Russian scientist, N.E. Zhukovsky. Professor 
Zhukovsky checked and confirmed his theoretical 
conclusions by special experiments їп 1897-1898. 
In 1898, his theory was first published in 
"Bulletins of Polytechnic Society” 


In 1901, an Italian engineer Alievi published 
almost the same theory ofthe "hydraulic blow 
but in relation to pipelines of different power- 
plants 


However, the experiments carried out by 
Zhukovsky and, later, by other researchers from 
other countries completely proved the accuracy 
of basic concepts of Zhukovsky's theory. But this 
theory, even after its publication, did not obtain 
proper acknowledgement. Researchers and 
enthusiasts of the "hydraulic ram", as usual, 
from year to year, carried out experiments and 
found different non-generalized formulas for 
their purposes 


The "hydraulic ram” was developed under the 
name of eram-pump» in melioration and їп 
private life as a device for free water lifting in 
America, Australia and other western countries. 
“Today there are several dozen small companies 
specializing in the production and sale of the 
<ram-pump» in these countries. Searching 
Internet for words "hydraulic ram” or eram- 
pump» by different search engines it is possible 
to find not only these companies but also some 
publications on this subject. Many companies. 
use only their own formulas installing their 
«ram-pumps». 


In Russia, right after the publication of the 

‘hydraulic blow" theory by Zhukovsky, the work 
onthe creation and development ofthe "hydraulic 
ram’ theory was successfully continued by his 
disciplesand following: B. Bubekin, В, Bahmetiey, 
S. Chistopolsky. For example, Professor 
Zhukovsky created the right scheme of the 
"ram's" operation during water delivery relying 
оп the results of special experiments carried out 
by B. Bubekin from 1903 to 1907 and described it 
ina report on "The new hydraulic ram theory” in 
Mathematical Society on the 18th of September 
1907. Later on, Professor B. Bahmetiev gave the 
right interpretation of the water acceleration 
period in researches by Navler and Harza in his 
work "Introduction to the research of the 
unbalanced liquid flow” on the basis of the same 
theory of Zhukovskoy However, it was Professor 
$ Chistopolsky who finally combined theory and 
practice in his work "А hydraulic ram" in 1930. 
He created the first and, to present day, the only 
known and reliable method of the theoretical 
calculation. This method was, and is, completely 
confirmed by the results of numerous tests. 


Unfortunately, the "hydraulic ram", as the. 
device for free water lifting, was undeservedly 
forgotten as petroleum production has been 
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developed, despite the fact that, before the 
fifties, there were plants producing a lot of these 
devices for melioration in Russia, Only one 
remark about this device is left in the Big Soviet 
Encyclopedia. Almost all engincersand scientists, 
whowereeducatedin the USSR and worked with 
hydrodynamics or at hydroelectric power 
stations, as a rule, heard nothing and know 
nothing about this device. The concept of the 
"hydraulic blow", as applied to water-pipes, 
exists in theory, in industry, in text-books and 
in the specialized literature but the concept of 
the "hydraulic ram" became identified with a 
device able to clean pipes and ship's bottom by 
the "hydraulic blow" or hole by water. All works 
on the "hydraulic blow" by N. Zhukovsky, B. 
Bubekin, B. Bahmetiev, and S. Chistopolsky 
have been forgotten. And only recently, obviously, 
in connection with the fact that people are talking 
about the possibility of the forthcomingoil crises’ 
approach, isolated inventors, who found, to their 
surprise, information about this device, tried its 
reanimation, An inventor, G. Rogozin, 
progressed even more. He was the first to 
suggest a combination of the "hydraulic ram" 
and a water turbine connected with an 
electric generator. This was, as a matter of 
fact, the first public statement that this water 
lifting device can be used also as an energy 
source. According to his estimations, such a 
combination makes the water turbine work 
with water flows, which cannot be used by it 
alone. This constructive combination would 
allow producing electric energy using small 
rivers, streams and reservoirs with a small 
hydro-electric system, which has no prospects 
and cannot be used by traditional hydroelectric 
power stations. However, his estimations 
including estimations of the "hydraulic ram's" 
parameters are also based mainly on his own 
series of experiments. 


Аз such a science as hydraulic gas dynamics 
appeared and has been developing, duringall these 
‘years, in different countries, where the "hydraulic. 
ram” was not forgotten, there were numerous 
attempts to find the accurate development of the 
main existing hydrodynamic equations in order 
to explain the existent processes and find optimal 
characteristics. But such a development for an 
unstable flow or, asis customary, a nonstationary 
stream, which is a process of water flow in the 
"hydraulic ram", is possible only by numerical 
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methods, In order to use them, it is necessary to 
know alot ofthe beforehand unknown input data. 
Due to this, such attempts were unsuccessful It 
is confirmed by the fact that many different 
patents formodernization ofthis device have been 
obtained. They did not concern change or 
improvement ofits operation principle. However, 
the "hydraulic ram" theory stated in S Chistopolsky's 
work is sufficient for understanding, which factors 
and which parameters influence the hydraulic ram” 
operation and also for making a comprehensive 
analysis. 


This theory, which was many times proved in 
practice and considerably augmented by the 
author, underliesa proof of existence of another 
hydrodynamic system of water acceleration, ie. a 
proof of existence of another water lifting device, 
which can have no water discharge at all, 


Imagine a pipe, which is attached to a basis of a 
water reservoir and closed from both sides. 
There is a solid bottom, on the one side of the 
pipe, and there is a thin-wall membrane, which 
restricts water, on the other side, where the 
water reservoir is located. Under the certain 
design pressure, the membrane will break and 
the water flow with an accelerating speed will. 
goto the closed pipe from the reservoir. If there 
is no air in the pipe or it is somehow freely 
replaced by water, the effect of the “hydraulic 
blow" will also appear when water reaches the 
pipe's bottom or its considerably restricted 
part in the end. If the pipe's bottom has, as the 
"hydraulic ram", a pressure valve, which opens 
under certain pressure, the "hydraulic blow” 
process will provide for the same pumping, The 
“air blast" with the increased pressure zone will. 
go towards the water flow stretching the pipe's 
walls by an excessive pressure and providing, 
therefore, for water coming in through the 
pressure valve, Reflecting from water locating 
in the reservoir, the “air-blast” will move to the 
pipe's bottom again. During the "air blast" 
motion toward the pressure valve, as in the. 
ydraulic ram”, decrease of the static pressure 
ll occur in a zone from the pipe's inlet to the 
"air-blast" front. Such a motion with the 
recurring pressure increase and decrease will 
repeat many times until the water lift located 
in the pipe uses up its kinetic energy: Ina certain 
amount of time, a certain quantity of water will 
go to chamber 4 
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‘The same process will happen, if opening valve 
3 will be installed at the pipe's inlet instead of 
the membrane, as it is shown on Fig. 2. 


Fig. 2 


However, if this valve will be designed reverse, 
ie. closing from the direction of pipe's bottom 
7, during contact with the very first "air blast”, 
which moves towards the water flow and 
creatinga zone of the increased pressure behind, 
the valve will tend to close due to the pressure 
difference. To a greater or lesser extent, it will 
begin to block the water flow going through it. A 
mathematical research of such а hydrodynamic 
scheme, an introduction into the theory of the 
real mechanism of the valves’ closing and 
opening, taking into account their inertia, show 
that, under a certain design of valve 3 and 
certain initial parameters, the closing process 
can happen in such a way that the valve will not 
only close before the first “air blast” but also 
stay in the closed state until the excessive 
pressure influences in pipe 7 under pressure 
valve 5. Asa result, conditions can be created 
that valve З will completely block the water 
flow for some time. After gathering a certain 
speed, the blocked water lift in pipe 7 has to 
continue its motion to chamber 4 mechanically. 


"Thus, the strength of water pressure for water 
pumping to the camber can be substituted by 
the equivalent inertia. However, unlike the 
"hydraulic ram”, due to the fact that valve 3 is 
closed, each portion of water pumped in the 
chamber must cause losses of the whole water 
lift’s mass, which cannot be made up. Due to 
this, in pipe 7, from the side of closed valve 3, a 
dilution zone with a pressure close to 0 must. 
appear from the moment of the beginning of 
the first reflected “air blast” motion. Only а part 
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of solute gases can be there, The zone's length 
will increase during the pumping. Due to the 
water pumping in the chamber, like in the 
"hydraulic ram’, a difference of the initial and 
final kinetic energy will change to the potential 
energy of water, which came to the chamber. 
‘Asa result, in both cases, the excess pressure in 
the chamber must close the pressure valve and 
ап almost total absence of pressure in pipe 7 
during the water lift destruction must open 
valve 3, which experiences the static water 
pressure from the side of pipe 2. Water will flow 
again through opening valve 3 to pipe 7. Its 
volume during flowing in will be exactly the 
same as the volume of the “zero” pressure zone 
or, as it is said in hydrodynamics, the “lift-off” 
area. A speed of this water can reach the initial 
one. Thus, all process must automatically 
repeat. 


During the real process of water pumping in 
the chamber after valve 3 is closed, all following 
reflections of the “air blast” spreading in the 
direction of valve 3 must occur from the bound 
of the “lift-off” area with its length increasing. 
During this, each portion of the pumped water 
will decrease due to a decrease of the pressure 
influence’s duration under pressure valve 5, 
because of a decrease of the “air blast” 
influence's duration, 


As a result of the mathematical description of 
this scheme, taking into account the pumping 
mechanism, the mechanism of the pressure 
change in the chamber, taking into account all 
time characteristics, various losses, peculiarities 
of the horizontal and vertical scheme of water 
flowing in, a rather complete theory of such a 
hydrodynamic scheme has been developed. It 
contains more than 400 formulas and the 
method of parameters’ calculation, which is 
necessary for the designing. As а result of 
engineering research, a necessary design of 
valve 3 was also found. However, such a 
construction can be built only for burial depths 
of more than 15 meters due to the fact that 
there are no necessary materials and a 
technology for their production in the industry. 
‘The obtained mathematical dependencies show 

in the end of the pumping, a volume of the 
off” area is always less than a volume of 
the pumped water in the chamber. As а result, 
under the same initial parameters, a total 
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quantity of the water pumped in the chamber 
will be less than that in the “hydraulic ram’, 
However, all pumping period is also shorter. 
Besides, a dependency of the pressure on the 
speed, which was consumed for its production, 
is more complex in comparison with the 
"hydraulic ram’, In spite of this, the pressure in 
the chamber is always more than the initial but 
its value isnot more than its double initial value. 
Moreover, certain criteria of the initial 
parameters exist, which determine conditions 
‘of the automatic repetition of the process. One 
of these necessary conditions is an exact 
accordance of the masses of valve 3 and pressure 
valve 5 with the initial process’ parameters. A 
certain design volume in the chamber for an air 
cushion and a certain square of the cross- 
section on the chamber's outlet for the water 
export must be realized. It should be mentioned 
that, from the energy point of view, this scheme 
‘consumes more energy for the operation than 
the net energy produced by it. Thus, the 
efficiency of this scheme is always less than 
100%. A kind of the efficiency's change in 
dependence on the depth is shown in Figure 3. 


‘The given scheme can be, obviously; used in the 
same conditions as the conditions of the 
“hydraulic ram” operation, But it can be used, 
asit was said above, on the lowland rivers, where 
the "hydraulic ram" cannot work. 


There are, theoretically, no barriers for 
operation of such a water lifting device without 
areservoir 1, In order to do this, it is enough to 
submerge it into water at certain depth h, as it 
is shown in Fig 4. 


Under these conditions, the scheme becomes 
ап ideal pump of low pressure, which can be 
used, fir example, in seawater desalters 


However, this scheme has the biggest 
prospects, as it is shown in Fig, 5, in the event 
when there is no outlet tube at all or in the case, 
when there is some short tube's section with a 
throat, which is equal to the cross-section of 
the chamber's outlet port at the chamber's 
outlet at depth Az h. As the obtained 
dependencies show, à theoretical dependency 
of the pressure in the chamber on the time will 
be like it is shown on Fig, 6, under the certain 
volume of the air cushion in the chamber and 
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the certain square of the throat of the outlet 
port in the chamber. 


Time of the pressure increase tw and its 
abatement fw is always less than 0.4 tH. During 
time fy < £H, an opening of valve 3, the water 
acceleration and energy accumulation occur. 
This allows considering the average speed of 
water flow out of the chamber during pumping 
time £H аз а value, which is very close to some 
maximum possible speed. 


Thus, a water stream, which is characterized by 
a certain water consumption and an average 
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speed, must be periodically formed in the outlet 
of the nozzle once during time tH. The average 
water consumption during time £H can 
considerably exceed the value obtained in the 
"hydraulic ram". Hence, according to the law 
of impulse conservation, this water stream must 
create a reactive force because valve 3 is closed. 


Thus, this design becomes an ideal hydrojet. 
propulsion engine. Its efficiency, as well as the 


efficiency of any pulse system, will be 
determined by a total, in accordance with the 
time, force impulse, if there is no force during 
time ty. 


Besides, such a water stream per se can produce 
some yield during time tH. Thisallows installing 
а reaction-type hydraulic turbine with a 
concatenated electric generator at the chamber 
outlet. Therefore, electric energy can be produced. 
Naturally the electric generator must be located 
either in а hermetic chamber or on the water 
surface and connected with the turbine by some 
rotating shaft. Due to the fact that a considerably. 
short period of time ¢y will influence only during 
gathering of the design angular velocity by the 
hydro turbineand generator, the obtained electric 
power will be determined only by the hydro 
electric machine's efficiency. 


In order to evaluate possibilities of this design, 
calculation results of a ratio of average reactive 
force Rep and electrical power Nep to a square. 
of the inlet port of the device from burial depth 
h under a certain acceptable design size of pipe 7 
and valve 3 are given on Fig. 7, 8. The calculation 
results show that there is a certain maximum at 
depths of approximately 450-650 meters, 


"Thus, this scheme can theoretically provide for 
any thrust and any electrical power. In order to 
do this, only the certain square of the inlet port 
is needed. 
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Fig. 9 


Using the given scheme in generator 
engineering, it seems possible to create a single 
power module of any electric output power. 
Taking it as a base, it will be possible to gather a 
sea submarine or pool hydroelectric power 
station of any power consisting of a number of 
such modules, As an example, one of 
constructive variants of such a module with a 
design electric output power of approximately 
315 kW and its possible size are given on Fig. 9. 
Its batch assembling (1) included in a coastal 
hydroelectric power station with a power of 
approximately 31.5 MW located at a depth of 
approximately 16.5 m is given on Fig, 10. Drive 
cable outlets (2) and current control units (3) 
can be located directly on the coast. 


‘The same hydroelectric power station can 
provide fora power of approximately 150 MW 
at a depth of approximately 50 m and a power 
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of approximately 320 MW at a depth of 
approximately 100 m. 


The power module based on the same 
hydrodynamic scheme but located vertically in. 
water, as it is shown on Fig. 11, 12, requires 
bigger depth and the same power. Such a 
module consisting of given water lifting device 
(6), hydro turbine (5), and electric generator 
(4) needs less area for its location. It сап be, for 
example, simply hanged in water reservoir (1) 
by rope (3). The water reservoir can be made in 
the form of a closed cylinder tube installed in 
an underground well. 


‘The vertical location of the module makes it 
simpler to use it in regions where there are no 
deep water resources because it allows using 
smaller volumes of the required water. 


Fig. 12 


Fig. 13 


‘The theoretical calculations’ results of the given 
scheme and the developed method of its 
designing were confirmed by experimental 
researches. In 2003, an experimental desk-size 
power module has been developed, built and 
tested in Spain, It consisted of an analytical 
model of the horizontal construction, a hydro. 
turbine, and an electric generator for testing at 
а depth of approximately 50 meters. 


"The given module had a design electric output 
power of approximately 97.4 kW. As the main 
parts (the chamber, pipes 2, 7 etc.) of the scheme 
and the pressure control units in the chamber, a 
set of construct elements of the certain 
seawater desalter shown on Fig, 13 had been 
used. The chamber's volume, the pipe's size, the 
valves’ fittings had been selected taking into 


account their compatibility together with 
minimal redesign costs. A reaction-type 
hydraulic turbine produce by a Dutch company 
«Energi Teknikk, A/S» had been used as a 
hydraulic turbine. It had been specially 
modernized for an inlet pressure of 
approximately 33 meters. The hydraulic 
turbine is shown on Fig. 14. 


An AC synchronous generator with a voltage 
rating of approximately 6 kV and a power 
rating of approximately 100 kW with an 
automatic frequency and pressure adjustment. 
had been used as the electric generator. A 
ballast ohmic resistance by strong wind power 
generators had been used as a load. 


All parts of this power module, registering 
equipment of the chamber pressure, a self- 
contained power source for the equipment, the 
hydraulic turbine and the electric generator 
were assembled in а hermetic container, which 
hada flanged joint for pipe splicing in the front 
part and a hatch for flowing out of the used 
water in the upper part, There were additional 
hermetic hatches in the container. They 
provided for access to the valves if their manual 
adjustment was necessary. The container design 
provided for splicing of acceleration and 
pressure pipes of any length and, if necessary, 
quick change of them. The appearance of the 
container with the given power module is shown. 
on Fig. 15, 


The tests were carried out by putting this 
container by the rope from a ship at the 
specified depth. Several test series have been 
carried out. 


Fig. 14 


Fig. 15 
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Asa result of a certain updating of the valves 
weight, a stable sel-running operation mode was 
obtained at this depth after some tests. Processing 
ofthe chamber’s excess pressure oscillogram gave 
average results shown on Fig. 16. 


As a result, а direct measurement of the 
produced electric pressure showed a voltage 
value of 5.840.35 kV while a direct current 
measurement showed a current of 15.96+0.46 
а, This coincides with the obtained electric 
power 092.73+8 25. According to the average 
value, it is less than the theoretical value only 
by approximately 4.8% 


Thus, the new water lifting device, which is 
резе a new gravity energy transformer, first, 
can produce any industrial quantity of 
ecologically clean and powerful electric 
energy by the simple and cheap method and, 
second, according to its power, can substitute 
the existing heat and nuclear power stations. 


Now there are no problems with wide technical 
introduction of this invention into energy. It 
depends only on investments, A detailed 
financial evaluation shows that, in order to 
develop and build such power modules for the 
possible hydroelectric power stations hased on 


$ 
Ho (m) 


— theory 


it, witha power of more than 100 MW, itis most 
advisable to use the scheme with the vertical 
module's location, with a unit output power of 
approximately 500 kW. A batch of such 
modules will need a water reservoir with a 
square of no more than 4.5 mI/MW and a 
height of 21 meter. A total mass of such a 
module using an electric generator 0- 
АУЗ» (Russia) and a special reaction-type 
hydraulic turbine «PHY-500P» (Spain) can be 
only 4,840 kg. And its prime cost during serial 
production, taking into account the existing 
prices, will not exceed 97,200 Euro, Hence, a 
specific prime cost of such an energy source can 
be only 194.4 Euro/KW, which is minimal of all. 
known energy sources. General costs of such 
hydroelectric power stations’ construction will. 
not exceed 130 Euro/kW and a payback period 
will be 2 years after the construction beginning. 
During the after-payback period, itis possible 
to lower power rates up to a symbolically small 
value or sell electric energy at the market cost 
and get not less than 14% of the initial costs 
per month, 


In conclusion, we should mention that the 
results of the theoretical and experimental 
research allowed the article's author together 
with other co-authors to obtain Eurasia patent 
# 005489 and some European patents in 2005. 
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An anti-gravity platform of 
V.S. Grebennikov 


We publish materials from http://gragons-matrix.narod.ru. The site's author writes 
under the pseudonym of Dragon's Lord. His ideas are interesting enough for an 
inquisitive reader to analyze them. 


impossible to put even a thumbtack on this block 
because it was thrown up and then aside, When 
the thumbtack was forcefully fixed to the chitin 
block from the top, it was lifted and, for a 
moment, completely disappeared! 


Grebennikov discovered a bio-antigravity 
effect in 1988 and then, during 3 years, studied 
it from many sides, developed the platform's 
designs, carried out experiments. Together with 
Professor V. Zolotarev, he sent a patent 
application. Finally, in 1991, Grebennikov built 
his gravity-plane and started flying by a 
noiseless aircraft, which reached a speed of 
1,500-2,400 km/hour. The aircraft was 
inertialess and almost invisible from below. 
People, who observed it from ground, saw, 
instead of it, а light sphere or a disc or a cloud. 
with sharply outlined edges. 


Itisunnecessary to say that this was discovered 
not yesterday but in 1980ies. Grebennikov 
tried to rouse interest of “real” scientists but it 
In summer 1988, an entomologist from — was useless. Nobody wanted to talk to him. In 
Vovosibirsk city, Viktor Stepanovich 
Grebennikov, examined а micro-structure of the 
lower surface of beetles’ wing case by a 
microscope and became interested by “an 


Fig. 1. Viktor Stepanovich Grobennikov 


unusually rhythmic, extremely ordered, 
incomparable honeycomb, хонй К - 
multidimensional composition, which looked as э: 
if it was pressed by some complicated automatic 

machine”. Studying this amazing micro-pattern 2 


allowed Grebennikov to design an aircraft of a 
new kind called "Gravity plane" 


As usually this discovery was made by chance. gy, 2. wing and a wing case of Ceton 


Once Grebennikov put a chitin bristle from any parts of his books Grobennitow Goveribes 
some beetle's shell under a microscope and remarkable properties af wing cases of 
wanted to put another one but it slipped out "éarabseum bronze poplar borer and especially 
from tweezers and... hung in the air. Then the Sie را‎ Ee OT 
scientist tied some laminae together from the HONEYCOMB ранет on the INTERNAL side of 


top by a wire arranging them vertically. It was РИ: 
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April 2001, Grebennikov died of a stroke. A 
book called “My world" written by him in 1997 
remained. There is a full variant of the book in 
Internet at http://bronzovka.narod.ru. 


Grebennikov studied an effect of cavitary 
structures of insects. He gave this name to a 
mysterious radiation emanated from their 
nests. 


In chapter 5-1 of the book, Grebennikov writes: 
«1 have only a handful of old clay lumps, 
fragments of these nests, with numerous small 
rooms-cells, The cells were located side by side 
and looked like small thimbles or, more likely 
small jugs with smoothly narrowing beaks. I've 
already knew that these bees belonged to 
species of Halictus ~ according to the number 
of light rings on their oblong bellies. There was 
a wîde vessel filled with these spongy clay lumps 
on my working table, which was jammed with 
instruments, ant and grasshopper houses, vials 
with chemical agents and other things. I had to 
take something and I brought my hand above 
these spongy fragments. And a miracle 
happened: 1 suddenly felt heat above them... 1 
touched the lumps by the hand — they were cold. 
But 1 obviously felt heat above them. 
Moreover, I felt unknown pushes, bounce, 
"tick" in my fingers” 


"This radiation cannot be screened, Grebennikov 
wrote: “I put a piece of cardboard on top — ће 
feelings were the same. 1 put a pan's lid but it 
had no effect: this “something” ran through the 
barrier. 1 should immediately study this 
phenomenon, But the instruments did not react. 


Fig. 3. Grebennikov's flying platform 
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at all: neither finest thermometers, nor 
ultrasound recorders, electrometers nor 
magnetometers. But usual human hands (and 
not only mine hands!) obviously felt either heat 
orcold wind or ticks ora denser medium above 
the nests, Some people's hands became heavier, 
other people's hands were pushed up; some 
people's fingers grew numb, fore arm's muscles 
felt spasms, some people felt giddy, secreted 
saliva voluminously”. 


But how did V. Grebennikov came to the idea 
of his aircraft? Let us read further: “In summer 
1988, I watched by microscope chitin shells of 
insects, their fleecy antennae, butterfly wings? 
lamellae of finest structure, open-work of shad 
mooneye's wings with bright play and other 
Natural Patents. | was interested in an 
unusually rhythmic micro-structure of some 
parts of rather big insects, This was an 
extremely ordered composition, which looked 
as if it had been pressed by some complicated 
automatic machine according to special designs 
and calculations. In my opinion, this 
incomparable cellular structure was 
necessary neither for strength nor for 
decoration of this part. 


Fig. 4. A picture from the sixth chapter of "Му 
world" book 


1 did not notice something even resembling 
such an unusual amazing micro-pattern neither 
оп other insects’ parts nor in the rest of nature, 
nor in technology nor in art. Due to the fact 
that it was multi-dimensional, I could not copy 
it ina flat drawing or a photograph. Why does 
an insect have this? This structure is located in 
the bottom of wing cases and is almost always 
hidden. It can be seen only when an insect flies 
but who can do this? 


1 suspected that this can be a wave beacon 
having “ту” effect of multi-cavitary structures 
During this really happy summer, there were a 
lot of insects of this species and I caught them 
using light in the evenings, Neither before nor 
after that, 1 observed neither such a great 
number of them or even single individuals, 


1 put a small concave chitin lamella on a 
microscope table in order to watch its strange 
cells using strong magnification once more. 1 
looked at a regular masterpiece of Nature- 
jeweler and, without any purpose, put another 
Tamella with these unusual cells located on one 
of its sides on the first lamella by tweezers, 


But the part was pulled out the tweezers, hung 
in the air for some seconds under the lamella, 
which lay on the microscope table, rotated 
clockwise, moved — in the air! - to the right, 
rotated anticlockwise, swung and only then 
quickly fall on the table 


А reader can only imagine what I felt that 
moment... After coming to consciousness, I tied 
some lamellae by a piece of wire. It was difficult 
and possible only if I took them vertically. So, 1 
madea kind ofa multilayer chitin “block”. I put 
it on a table, Even such a comparatively heavy 
thing as a thumbtack could not lie on it: 
something pulled it up and then aside. 1 fixed 
the thumbtack to the top of the “block” and 
then so unbelievable things began to happen 
(particularly, the thumbtack completely 
disappeared for а moment) that 1 understood 
that this is not a beacon but some Other thing. 


1 was excited again and, due to agitation, 
everything around me was like in mist; but 1 
could calm down and, in two hours, could 
continue working... Everything began from this 
accident.” 
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Fig. 5. “These strange, extraordinary fine and complex instruments and devices of 
insects are used not only for senses of touch, smell, vision, sound but they also 
receive or generate electronic waves while some of them hamper the Earth 
gravity. The picture was made by an electronic microscope.” 


Did you pay attention to magical wards “and some of them oppose to the Earth's attraction. "? Itis 
really strange that "strange stellate cells. " cannot be seen on them though *..the unusually rhythm 
microstructure... extremely ordered composition looking asif it had been pressed by some complicated 
‘automatic machine according to special designs and calculations... incomparable sponginess.." is 
‘obviously seen on the third photograph. However if we remember Grebenaikov's remark... did not 
notice something even resembling such an unusual amazing micro-pattern neither on other insects 
parts nor in the rest of nature, nor in technology nor in art". Usual hexagon honeycombs can be 
“observed. Or does Grebennikov want to say that honeycombs (as in experiments on production of. 
the effect of cavitary structures - ECS) area simplified example ofthis complicated pattern and the 
antigravity effect can be observed already in such a simple structure? Here are more photographs of 
 honeycombs: 


care the only photographsin the book, where ^. strange stellate cells." can be seen. Possibly, it is 
the construction's prototype, At least, this is something very close. We can suppose that these are 
honeyconbs (on micro-leve and an element with a star consisting of multi-layer mesh of cells is 
formed. Jus like on the photographs. 
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And, in two years of laborious work, a gravity 
plane shown on Fig. 3appeared:an aircraft with 
amazing characteristics. It is invisible, need no 
traditional engine as we imagine it, and has no. 
wings or a propeller. It is noiseless; easily reach 
а safe flight speed of 1500 km/h, which is not 
felt by a pilot: there are no either inertia 
properties of a moving body or heat influence 
of the environmental air to the aircraft, or 
dynamic pressure or other effects. It also has a 
very simple design: a post with two handles 
placed on an opened platform. 


A detective story 


п “Molodost Sibiri” newspaper, a pre- 
release of Grebennikov's book “My world" was 
published. The photographs of Grebennikov 
flying by his platform were published in the 
article for the first time. The photographs were 
also published in “Tehnika molodezhi" magazine. 


From bad to worse, it was written in a “Tehnika 
molodezhi article that total volume of the 
book was meant to be 500 pages and 400 colorful 
images. In the same article, it is written that 
the aircraft principles, heights and outfit will 
be given in “My world". Grebennikov was going 
to completely describe his invention. The whole 
book was aimed at it. But proofreaders and an 
editor (and, possibly; the according authorities) 
explained Grebennikov that it is forbidden to 
publish such information, 


So, Grebennikov had to remove fragments of 
the text and patch it up. This is why a lot of 
hints and keys remained in the book. In order 
to completely remove information on the 
platform, he had to rewrite the whole book! 
‘Two photographs with Grebennikov's flight 
were left in the book because they were already 
known to people. As a result, the book's total 
volume was more than 300 pages and there were. 
a lot of inappropriate butterfly images in the 
end of the 5th chapter" 


Though Grebennikov could not publish the 
invention's description, he tried to tell readers 
fundamentals of his inventions by hints 
(because, in 1990ies, he WANTED to tell this 
to the world and, only in 2000ies, after he 
became ill, he began to reduce the information 
considering it dangerous for people's health). 
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In the “Tehnika molodezhi” article, it was 
written that Grebennikov had demonstrated 
his platform ina museum (in Siberian Research 
Institute of Agriculture and Agricultural 
Chemistry) FOR EVERYONE! Possibly, a big 
colorful photograph of the aircraft was taken 
in the museum, If it is so, there must be eye- 
witnesses who saw the aircraft. There must be 
a lot of them. 


А real device was made in one copy and 
disappeared after Grebennikov's death. 
However, in the mentioned above museum, a 
model of the device made by Grebennikov 
remained. Actually, only the post remained, The 
board was stolen, the post was roughly pulled 
out, all plaster wing nuts were broken — 
apparently, they tried to untwist them! 
Everything — buttons, toggle, right handle of 
the handle bar — was made of playdough, plaster. 
and papier-mache and then covered with silver 
paint. Grebennikov obviously tried to 
reproduce an appearance ofthe real device with 
‘maximal accuracy because it is much easier to 
use real wings nuts in the model. In this case, 
however, plaster copies were made using the 
real board. It isa pity that the lower part of the. 
platform, i.e. the board, was lost, 1t could 
contain copies of block-boards' parts and 
mirrored a real scheme of kinematic blind 
control. If we could look at the control scheme, 
it would be possible to remove many versions. 
considering antigravity production principle. 
А range of questions would narrow. 


The device 


A fine analysis of a possible design of 
Srebennikov’s platform is published at http:// 
dragon-matris.narod.ru/ (it is not real but a 
supposed design), 


The platform’s post (the handle bar) 


‘The first handle bar’s section is a T-shaped 
welded construction with a lot of buttons, signal 
indicators (light-emitting diodes) and even an 
electrical toggle. The instrument at the handle 
bar's center is an altitude meter. 


An electrical snap-action (two-position) toggle 


(5) is used for turning on board electrical 
equipment (signal light-emitting diodes) and, 
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Fig. 7. A scheme of elements. 


possibly, additionally, for “permission” of motor 
device operation process. 


At the left of the altitude meter, opposite to 
the toggle, the electrical button-starter (3) is 
located. Grebennikov pushed it when the device 
still stood on the ground (right before take-off), 
Pushing the button, a condenser plate in the 
‘motor device is charged by a high potential. On 
the end of the left handle, another light- 
emitting diode (1 — traditionally, it is called. 
"green", in order to distinguish it). It shows 
charge presence on the motor device's 
condenser plate and, possibly, a charge degree 
of the plate (by different brightness of glow). 


Inthe opposite direction, on the end of the right 
handle, two light-emitting diodes are placed: red 
(8) and white (7). They are directly connected 
to plug-and-sockets placed in mechanical units 
of joining-separation and change of blinds’ 
tilting. The white light-emitting diode induces 
straight motion while the red one induces quick 
slowdown, 


Left rotary handle (2) controls blinds 
separation with increase of an active surface — 
a vertical traction. The right one (6) controls 
change of rotation angle of every blinds’ plate 
around the long axis — a horizontal traction. 
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of the first (upper) post's elbow 


‘Two mechanical buttons-catchers (14, 9) 
directed at a pilot's belly are placed lower than 
the toggle and the button-starter. They are 
connected to the rotary arms according to 
“push and turn” principle. In order to turn the 
arm, itis necessary to press an according button 
by a thumb (to release the arm's motion) and 
then it is possible to rotate it freely pressing 
the button. If you stop pressing the button, the 
arm will stay fixed in the existing position (with 
the given angle). This helps to carry out the 
hovering mode and choose a fixed height and 
flight speed (during a long flight time). 


All other “convex” elements located at the first 
handle bar's elbow are retention screws. There 
are no control and diagnostics elements except. 
the mentioned ones. The most interesting thing 
is that the upper (right) handle bar's section. 
TURNS like a handle bar ofa standard bike (!) 
controlling a mechanism of the platform 
rotation (unsynchronism of the symmetric 
block-boards’ rotation). A rotary effort is 
transferred by a flexible elastic cable (with a 
diameter of about 10 mm). The biggest screw 
оп the handle bar (13) located under the 
altitude meter in the center isa bonding of this 
cable. Bonding of the whole post to the 
platform, this rotary cable is set into a central 
socket (the biggest one on the photograph, 
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Fig. 8. A scheme of elements of the fourth (lower) post's elbow 


where Grebennikov keeps his suitcase). 
“Loosening screw-nuts on the control post, I 
shorten it like an antenna of a radio set, and. 
take it (Grebennikov means this cable) out of 
the platform, which is folded in two, due to 
joints”. 


By the way, the handle bar could rotate. Near a 
bolt ofthe rotary cable bonding, а cramp is stuck 
(10). Grebennikov tied himself to it with a belt. 
‘The second elbow is not interesting because it 
is a standard pipe. It is only necessary to. 
mention that it does NOT rotate together with 
the first one but is fixed to the third elbow, 
which, for its turn, is screwed to the fourth 
immovable elbow. A wing nut on the first elbow 
(11) DOES NOT ATTACH the first elbow to 
the second one. Instead, it holds a special 
bushing, which helps the handle bar to turn. 
‘Thereisa button directed toa pilot on the third. 
elbow. It is not a light emitting diode but a 
button because Grebennikov painted it the 
same brown paint asthe post. Who would paint 
light emitting diodes which do not light bright? 
The use of this button will remain unknown, 
perhaps. And we will not know how the wing 
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nut on the forth elbow was used (itis located in 
the center and directed to a pilot). 


‘The forth elbow ends by perpendicular flange 
(25, with three bolts), which decreases the “pull 
out" moment. The lower elbow cannot rotate 
because a device of the lower side rotary arm is 
stuck to it. A body of the device (17) is a 
CYLINDRICAL pipe section (it is stuck to the 
post horizontally). A free end of the body is cut 
with an angle of about 40 degrees and closed by 
round plate-stub (16) with three small screws. 
‘There is a hole in the stub's center, where our 
handle (15) protrudes from. The handle is 
spring-loaded and has а mechanical nature. It is 
necessary to pay attention to rod (18) starting 
from the handle's body to the control box. 
Actually, this is a hollow pipe, where either a 
cable or a rod with a bolt head (at the bottom) 
slides. When the handle is turned against a pilot, 
itis impossible to fly If it is turned to a pilot, it 
is possible to fly 


‘There isan adjusting element (26) on the upper 


handle’s surface, It looks like a small cylinder 
with a horizontal metal rod, which is used for 
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its rotation. It adjusts accuracy of the 
connection-disconnection | mechanism's 
operation (by pulling up the cable or somehow 
else). Most likely, the handle is a standard. 
protecting device, which blocks accidental 
‘operation of the platform's antigravity devices 
without a pilot. 


Now let us discuss a small box in the bottom of 
the post. Four wing nuts (19, 24) located on. 
the upper surface of the box fix the post to the. 
platform. Two side (opposite) wing nuts (20, 
23) adjust accuracy of *distributors" operation. 
(accuracy of bringing together and 
ichronization of the blinds). There are two 
distributors": the left one is used for separating 
the blinds and the right one is used for change 
of the blinds’ angle, Each mechanical 
“distributor” of the efforts (located 
horizontally) is connected to a cable from each 
of the rotary arms of the handle bar. Then, 
efforts are distributed to several cables, to each 
of four blinds’ blocks. 


There isa treadle (22) in the box from the pilot's 
side for the right foot. Its function is quick 
slowdown (and also standard slowdown). 


Another electrical snap-action toggle is located. 
near the treadle (at the left of it). It has bright 
orange color and either made of transparent 
plastic and lit from inside by a light emitting 
diode or made of an opaque material and 
painted by a fluorescent paint (with phosphorus. 


or something like this). Why is it painted? It is 
made so due to the fact that it is used only at 
night, ie. under conditions of limited 
illumination, 


What does it control? А small headlight is 
placed on the right side of the box (like a 
reflector of a flash-light), It turns the 
headlight on. A flash-light lamp is used. It is 
connected through a resistor to a small 
accumulator hidden in the same box at the 
handle bar's base (it isan analogue of “Krona” 
battery of 9 Volt; it has the same size but it is 
cylindrical) 


It is necessary to mention that such an 
accumulator can supply all light emitting 
diodes, headlights and a high-voltage 
transformer and charge the condenser plates. 
in the motion device for a couple of weeks of 
continuous operation (at least, it will be 
enough for a rather long time). It ean also be 
charged at home. 


The headlight can be used during take-off and 
landing and is useless during flight due to two 
reasons. First, there is nothing to light in the 
sky, Second, if the platform's irradiators have 


sufficient power, the platform becomes 
invisible and stops light from going out of its 
field's limits, Besides, it is difficult to 
ACCIDENTALLY step on and break the. 
toggle glowing in the dark because it is placed 
not very well. 
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"My world book"). The design of the back 
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The platform’s base 


Grebennikov made his airplane of a platform, 
so numerous screws and wing nuts are just. 
lightly modified platform's parts. 


Each of the platform halves was made by 
Grebennikov of ONE wooden piece while 
industrially produced platforms are made of 
plywood with attached boards, But this is a 
box of old Soviet microscope package with 
an external walls’ thickness of 8 mm and an 
internal walls’ thickness of about 50 mm. 
Grebennikov only had to take out a plastic 
foam interlay and cover the body with drying 
oil. He made this though the board's thickness 
of 8 mm is rather unreliable. Possibly, 
Grebennikov strengthened the base by sheet 
metal from inside. 


Blinds (block-boards) 


‘The blinds’ design is a standard FAN made of 
flat long elements. There are four fans. Each of 
their four axles is fixed vertically at the 
platform's corners. It can be seen in 
photographs. Even a picture by Grebennikov 
showing its device from below exists! 


Two bolt heads can also be seen on the 
photographs, approximately in the center of 
each platform halves. This is a bonding of the 
distribution mechanism, which transfers effort 
from the “distributors” to a fan opening device. 
Each fan consists of nine plates. In order to make 
them strong, the plates are made of sheet metal 
Micro-nets are stuck from the upper surface of 
each plate. On the one hand, the metal does not. 
prevent nets from operating because the effect 
of cavitary structures cannot be screened and, 
on the other hand, protects them from 
mechanical influences such as influence of grass 
during landing. Holes in the plates, which can 
be seen, are not related to micro-cells. They are 
made only for lightening the metal plates 
weight. Do you see that it is difficult for 
Grebennikov to hold even a lightened version 
of his platform? 


Antigravity effect (created due to the effect of 
cavitary structures) is produced by the cells but 
they need “fuel” in order to work with maximal 
efficiency 
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Roughly speaking, the effect of cavitary 
structures works the following way: any 
material consists of particles vibrating by its. 
own frequency (read Tesla's cosmology, works 
of John Keely, Thomas Henry Morey, Wilhelm 
Reich and others). Due to such internal atomic 
vibrations, a stationary wave exists in the 
environment, around any object (and further, 
discrete “reflections” or maximums of such a 
wave). 


"Thus, a frequency and length of such vibration 
are unique for any material (according to 
Grebennikov, this is a “reflection of de Broglie 
waves). If we make a cavity, its walls will begin 
to “radiate” towards each other or under some 
angles. Ifa right size of such a cell will be found, 
aves maximums will sum up and a field will be 
strengthened in the given point of space (field 
antinode). 


So, let us make conclusions. First, as many as 
possible surfaces are necessary for one cell (it 
may seem strange but a polygon with maximal 
quantity of sides, which can be used for filling a 
plane without gaps and fractally is a hexagon), 
‘Second, the less the size of each cell, the more 
quantity of surfaces, which we can have with 
the same volume. The more cells and, 
accordingly, the more surfaces, the stronger the 
effect of cavitary structures. Let us remark 
more that size of one cell is not arbitrary but 
divisible by wave “reflections” (maximums' 
position), which, in their turn, depend on a used. 
‘material. Wave “reflections” can be far from the 
surface as well as very close to it. Closer ones 
have stronger power. 


So, we have a very fine net. By specifying a 
certain geometry of its cells (size and form of 
planes, angles between the planes), we 
concentrate our STATIC field (the material's 
"radiation") in certain points of space. 
However, we are interested, first of all, in force 
GRADIENT. The mentioned static field does 
not produce yield and confirms the law of 
energy conservation, We don't have 
antigravity so би. 


Then we use lepton theory of Isakov (remember 
that lepton, aether, and orgone are the same). 
We haveto determine such a form of cells, which 
will allow having different field force: from a 
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very low on the one side to a very high on 
another, The less distance to the cell material 
surface, the stronger wave “reflections” we 
have. We make a simple and logical conclusion 
that one side of the cell must be geometrically 
less than another, If an initial cell is 
cylindrical, we have a cone: if it is triangular 
or square, we have a pyramid witha triangular 
or square base. If we initially have a 
hexagonal cell, the pyramid will be hexagonal 
too, 


It is necessary to tell about lepton 
explanation of gravity effect, This means that 
leptons fly all over space in all directions, 
chaotically. They pass through all bodies but 
still they transmit some (very small) part of 
their speed to these bodies. Now imagine two 
spheres, A lepton stream flying from one 
sphere to another passes through the first 
sphere, brakes and "irradiates" the second 
sphere less than the first one (the second 
sphere is in “lepton shadow" of the first one), 
And on the contrary. Thus, pressure from the 
direction of the internal space (between the 
spheres) will be less than the external 
pressure, which leads to attraction (i.e. 
pushing together) of two bodies. This effect 
is called gravity. 


So, we need antigravity. There are leptons or 
aether everywhere in universe. Ifa device will 
be invented, which will be able to change 
leptons’ direction to the necessary one 
(create aether wind), our task will be solved. 
We already have such a device — this is our 
cell. A cell of the conic (or cuneiform) kind 
takes up a lepton stream from the horizontal 
direction (it will become obvious after we 
read Wilhelm Reich's works in the 
attachment) and reapportion it to the vertical 
опе: а small part of the stream goes in one 
direction while almost the whole stream goes 
in another. Of course, ifthe cell's axis is placed 
vertically as in Grebennikov's platform. 


Now if we place such a solid net consisting of 
the micro-cells under the platform (in а zone 
BETWEEN the bodies, Le. between the Earth. 
and the platform with a man) and orient itin. 
such a way that "aether wind", which is 
created by it, blows the platform from the 
bottom compensating insufficiency of lepton 


New Energy Technologies #3(22) 2005 


pressure (as described above), the platform 
and its passenger will become imponderable 
and fly up. Controlling a power of an aether. 
stream and its directions (the blinds are used 
for this), we have the same rough material 
idea of force vector as in the case of jet 
streams, The only difference is that aether is 
so insensible for us that there are no strong 
air streams. At first sight, there is nothing! 
‘The platform just picks up speed and height 
without any sound, visual and other effects 
Inertia force doesn’t influence a pilot. It is 
necessary to note that a head is heavier than 
legs while the legs, in their turn, are heavier 
than the platform — it is a gradient of the 
antigravity force! 


It is interesting that it is possible to make 
symmetric cells (like usual honeycombs) 
instead of cuneiform ones. A half of this 
"aether wind” can blow in the ground — it s 
all right. It is unreasonable: about a half of 
the power is lost (power, however, can be 
increased by decreasing cells’ size by 0.5) but, 
technologically, such nets are easier to build. 


Now let us tell about the cells’ “fuel” 
Grebennikov noted that, in case with the 
effect of cavitary structures experiments, it 
is necessary to take the Sun into account 
under normal conditions. The point is that, 
together with sunlight, an intensive aether. 
(or lepton, this is the same) flow goes from 
the Sun. As it was noted by Grebennikov, 
during take-off, Grebennikov's aircraft was 
always carried away in a direction, which was 
opposite to the Sun. This happened because, 
from the Sun side, the fans got more effective 
supply and worked more effectively moving 
the aircraft in another direction. This is the 
answer. In the event when the aircraft was 
moved away due to different reasons, this 
cannon be explained by “usual conditions", In 
this case, different environmental 
disturbances take place. We will not consider 
them here because these are fluctuations, 
which do not hamper in flying. 


Let us now think about electrostatics. If in all 
descriptions of Grebennikov's experiments 
including the beetle regularity “two layers of 
reticular structures are more powerful than one 
layer” takes place, how a fact can be explained 
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that a folded fan (a multi-layer package of nets) 
is much WEAKER than an unfolded by 
Grebennikov one (i.e. place all nets in one. 
layer)? 


It is obvious that power increases during fan 
unfolding: "Moving а handle, I unfold the 
blinds again and hoick vertically” or “A 
flexible cable inside the handle transmits 
‘motion from the left handle to the gravity 
blind. Folding and unfolding them, I carry out 
take-off or landing”. What increases during 
the blinds’ unfolding? Right, their square 
increases. But not just square but a square of 
interaction with the second layer. It is 
understandable that there are no additional 
elements under the fans. But there is such a 
structure above them! Remember about the 
sheet metal? 


Why electrostatics? Various purely electrical 
elements are installed on the platform. It means 
that electricity is used. It is also known that an 
electrostatic field of high potential can produce 
yield (remember what Tesla told) and is not 
consumed during this, It is possible to obtain 
high voltage of dozens kilovolt by rather 
compact devices which use watch batteries. In 
Novosibirsk, in the 90ies, a whole kind of such 
devices was sold: from shokers to stimulators 


Such a “box” can be easily placed in the box 
under the post. Pressing the button-starter 
(the button on the left of the handle bar), the 
transformer turns on for a short time and the 
terminal's plate located a little higher than the 
nets obtains a considerable static charge. The 
"green" diode indicates a charging degree of the 
terminal. The terminal cannot discharge itself, 
during operation, but it is slowly discharged 
through the air (a so called corona discharge). 
"Thus, Grebennikov periodically had to press the 
mentioned button taking into account the. 
diode's light. It is possible to build an automatic 
scheme controlling this process but 
Grebennikov did not know radio electronics and 
hardly knew electrotechnology. 


‘There is only one vexed question: “What did 
Grebennikov show on the picture? It could be 
either BOTH halves of the platform or only 
ITS BACK half”. The first version will be 
asserted by supporters of а rough 
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interpretation of the platform's operation: a 
repulsive force, which is directed DOWN 
(vortex technologies and others). The second 
version is confirmed by a reasonable thought: 
“there are NO two internal vertical partitions, 
to which rotary hinges are fixed, between the. 
fans on the picture. It means that two BACK. 
fans are shown on the picture". In our 
supposition, we consider a force directed UP 
and “blowing” at the platform from below. 
Understanding the construction this way, it is 
possible to explain how the brake is carried out 
by incline of the back couple of the fans, This is 
how the treadle on the platform works 
‘Accordingly, the front fans work the same way 
but mirroring (creating traction in the motion 
direction). It is necessary to note, just in ease 
(for military men and cosmonauts), that the 
incline changes not the whole fan but each 
separate plate, Each plate has its own axis 


‘The left handle USUALLY works only with the 
back fans (It will not be surprising if two back 
fans will turn out to be much stronger than the 
front ones), ie. creates the vertical traction. 
Grebennikov stands only on the back half of 
the platform, Make your conclusions. The 
right handle ALWAYS controls only the front 
fans, ie. creates the horizontal traction (the 
while diode lights). Rotation, as it was already 
discussed, is transmitted mechanically by 
twisting a thick flexible cable, The rotary effort 
is transferred from the lower transmitting unit 
in the center of the box under the handle bar by 
а standard “car” method, Le. through hard 
control-rods with trunnion balls at their ends 
(but the trunnion balls can be absent) directly 
to “rotary” unit of the FRONT fans bonding 
The back fans are not used by Grebennikov for 
control. This allows not transmitting all this to 
the back block-filters. So, the back couple is 
mechanically simpler than the front one by one. 
third. During flight, the fans are unfolded and, 
when the treadle is pressed, the treadle drive 
rotates the plates and hampers the platform 
after preliminary turning off the “gas handle” 
(the white diode goes out and the red one 
lights), The effort for the plates’ unfolding and 
their turn to the back fans is transmitted 
through flexible cables; this allows easily 
folding the platform. Thus, the treadle is an 
analogue of the right handle but for the front. 
fans instead of the back ones. 


New Energy Technologies #3022) 2005 


Invisibility of the gravity plane 
A reason of a pilots instable invisibility 
described by Grebennikov is caused by four 
crossed fields exists instead of the place of one 
field's influence. A product space is where a pilot 
stands, Ifonly one field would exist, it would be 
stable. 


The fans, according to the flight mode, change 
radiation power and radiation direction all the 
time (take-off/fall, acceleration/slowdown 
and, mainly, turn). So we just have to comment 
presence of the invisibility effect. 


Light could freely come to the “sphere” around 
Grebennikov (in the influence zone of the field 
created by the nets) but could not come back. 
This is why Grebennikov was invisible. He 
could see everything because light reached his 
retina, But no reflected beams came from him 
because the entire light (a flow of particles 
coming from outside) was absorbed by the 
process generated by the nets, i.e. light was 
utilized (a flow of particles bringing the “fuel” 
to the nets), 


When Grebennikov stood on the ground, Ве 
was visible because the blinds were folded and 
did not work (therefore, they did not absorb 
light or any other particles). As soon as he began. 
to rise and increase power (increasing the lans? 
square), he smoothly (not suddenly) started 
becoming invisible. Of course, the invisibility 
was full during flight and, coming back, the 
process was the same. This is why, when 
Grebennikov flew low above the ground (and 
generated low power), he became visible (cast. 
shadow). The same happened during quick 
landing, in the “falling like a stone" mode, when. 
the blinds were folded: he became fully visible. 


Thisis why it was possible to take a photograph 
of Grebennikov during take-off, when he flew 
low. But when he flew “above pine's tops", it 
was impossible to photograph Grebennikov 
because there were no reflected beams from 
him, thus he was invisible. 


Grebennikov noticed one more detail: it was 
impossible to fly by the platform during rainy 
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weather. On the one hand, actually, increased 
humidity does not promote electrostatics 
(and a bronze poplar borer flies only during 
sunny weather because chitin is very 
electrostatic; a beetle, most likely, uses the 
following effect: statics+ECS=strong 
antigravity). On the other hand, as 
Grebennikov wrote: 


“Put a shower head on a tap and turn on 
cold water. Slowly bring your palm to a 
beam of falling drops aside: most people feel 
heat at this moment. In fact, this is ECS 
increased by motion of new elements of the 
“multilayer net”: falling water drops and 
gaps between them. After training in a 
kitchen or in a bathroom, feel stronger ECS 
at fountains or waterfalls. Even if 
atmosphere pressure is not falling, remote 
rain creates a strong ECS field influencing 
at a distance of many kilometers. 
Remember how we want to sleep before rain 
even in a closed room: ECS cannot be 
screened”. 


Many small drops and gaps between them 
form a multidimensional void structure, 
which influences by its ECS. This, however, 
does not help the device based on the same 
principle to fly 


Under the picture with the bronze poplar 
borer Grebennikov wrote: 


“When a big Middle-Asia bronze poplar 
borer sits like that (this is live!) on a finger, 
the finger feels like it is pulled up”. 


Pay your attention: the insect is “LIVE”! 
Possibly, wing cases of a dried beetle will 
NOT show the repulsion effect. 1 repeat: 
possibly, What do I mean? Perhaps, the dried 
beetle has no sufficient static charge on its 
chitin and this prevents display of antigravity 
effect. It is also possible that statics is 
transmitted not by wing cases’ surface but 
by hemolymph (a blood type) of insects. Ог 
maybe this is not statics but something else. 


Asan example, here is a small fragment from 
Mister X's “works” (The editor's note: Mister 
X is а visitor of http://gragons- 
matrix narod.ru site forum): 
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“Once I accidentally killed a standard and 
not prominent ladybird (I knew about 
Grebennikov’s discovery from the article). I 
ат confused to confess but I tried even laying 
one wing case on another but it gave no result. 
Thad no microscope and I used a standard 
‘magnifying glass for examination of the wing 
cases. Even under such a small magnification 
Т could clearly see inside thin longitudinal 
walls-“edges”. Following mere curiosity, 1 
crushed one of the wing case between my 
fingers. As a result, a red liquid flew out of it. 
My curiosity continues, this is why I took a. 
standard flat battery, a lamp and a piece of 
cross patching. [found out an interesting fact: 
the liquid was a conductor. After I read the 
book and analyzed the pictures, it dawned 
upon me that we have a simplest electrolytic 
condenser with hemolymph (insects? blood) 
ах electrolyte and dielectric (chitin) !". 


What an idea! The electrolytic condenser, what 
do you think?! In general, it is obvious that, even 
if we get the necessary wing cases, a lot of 
DIFFERENT experiments must be carried out. 
But how to impact properties of the "live" wing 
cases to the “dead” ones? Grebennikov's platform 
worked; thisisa fact, soit is possible to technically 
reproduce the effect of the “live” wing cases 


‘The editor's note: Here it is appropriate to 
remember readers about another approach 
to creation of engines, which is called 
“asymmetrical condensers”. Articles 
devoted to this topic have been published in 
our magazine. 


Eye-witnesses 
As it was found out, Grebennikov hoped to 


remain invisible in vain. People who saw him in 
the sky were found, Mister X writes: 


“I was interested in Grebennikov's question 
since an article called “Night flight over the 
city" had been published in "Molodost Sibiri" 
newspaper in 1991. A precondition was my 
only observation of UFO flight in the middle of 
March 1990. The UFO did not look like a 
“saucer” or an “object”. The observed object 
was practically the same as on the picture 
thought I cannot judge whether it was 
Grebennikov’s flight or not.” 
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Biological hazard 


Grebennikov died at the age of 74. The age is 
venerable, but death was caused by a number 
of diseases, which can be obtained, for example, 
as а result of irradiation of a strong 
electromagnetic field. And Grebennikov 
confirmed that obtained the diseases due to 
flights by the platform, But a triangular bearer 
frame can be made of pipes, a platform can be 
placed in each corner of the frame and a pilot's 
seat can be placed in the middle of this 
construction. In this case, a pilot will NEVER 
be in a filed of the platform's influence. 
Moreover, Grebennikov mentioned that the 
triangular design with three elements (net 
platforms) is an ideal kind of control, 


In order to exclude a pilot's contact with 
atmosphere, a hermetic cockpit is installed. It 
provides full comfort and safety 


Questions and answers 


Question: Why did Grebennikov stood flying 
instead of, for example, sitting on the platform 
with his legs down and, in this case, why did not 
he make a shorter handle bar? 


Answer: Both the platform and Grebennikov 
was COMPLETELY in the zone of 
d gravity's influence, i.e. their mass 
and, more precisely, their weight was not. 
positive but negative, which allowed flying. If 
he would put his legs OUT the field's limits, 
their weight would become normal again, ie. 
about 30-40 kg, Asa result, the platform would 
change its vertical position in space to a 
horizontal one due to outweigh by the appeared 
weight. And Grebennikov would just fall from 
it. In general, nothing can be put out the 
platform's limits during flight. 


Question: Thus, itis impossible to build a device 
where a pilot will be OUT of the dangerous 
radiation of the blinds. Is it necessary to be in 
the field's influence zone as Grebennikov did? 


Answer: No, this is a mistake. The pilot’scockpit 
n be placed outside the limits of the 
admittedly harmful radiation. It is just 
necessary to have at least three independent 
platforms placed on the edges of such a “saucer” 
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in the device's construction. Besides, the blinds. 
must be made more powerful than 
Grebennikov's blinds because we will have to 
carry a not nullificated mass of the cockpit and 
a pilot placed in the center between the 
irradiators. Moreover, it is necessary to have 
ап automatic stability device, which would 
remove list of the aircraft manipulating by 
powers of all three irradiators. 


Question: Why do cells (for example, pipes) 
oriented vertically “irradiate” stronger than the 
ones oriented horizontally (remember how 
Grebennikov tried to tie some wing cases 
together and all his experiments on ECS) if. 
aether is everywhere? 


Answer: There are not sufficient quantity of 
aether wind in a space BETWEEN two objects 
in а vector’s direction from one object to 
another. As we see, the Earth has a huge size 
and, accordingly, considerably ties up a stream 
flowing through it. This causes its strong 
gravity influence on other objects. If we place 
any cell (pipe) horizontally, aether will be 
absorbed from the vertical direction through 
vallsof such a cell. Due to the fact that a lepton 
flow in this case is very depressed, we obtain low 
efficiency. If we place any cell (pipe) vertically, 
aether will be absorbed from the horizontal 
direction. In the horizontal direction, aether winds 
are not “screened” (because the Earth is lower 
than the pipe and, for example, the platform is 
higher. The second object can be missing) 


Question: What isa “fractal principle”? 


Answer: Imagine standard honeycombs. We 
take one hexagonal cell. If it has the right size, 
antinodes of the ECS field from each wall of 
thiscell must coincide exactly along the central 
axis (reflection of de Broglie waves), ie. the 
same “maximum” of the stationary wave. We 
have a certain power. Let us add six cells along 
the circumference — it is an approximate 
hexagon. Antinodes of the ECS field from the 
newly formed EXTERNAL sides of this big 
hexagon will coincide again and meet in the 
center but these will be other reflections 
(stronger than the first ones observed by us). 
Both groups of “maximums” sum up and, as a 
result, we obtain a field, which is stronger than. 
that created by all cells participating in the 
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process and taken individually. Now we add 
other 12 cells along the external outline and so 
on, ECS maximums of different ranges will sum 
upall the time. Thisisa clear “fractal principle” 
Obviously, this is why there were so many 
hexagons in Grebennikov's book. 


Question: How can we work with micro-cell. 
mets — press them, assemble them in block- 
boards and install these boards to the device, - 
ifa cell will immediately fly if we let it off? 


Answer: This is a widely spread mistake, The 
nets do not fly themselves. Only objects placed 
in the compensated gravity zone (above the 
horizontally placed nets) has weight equal to 0. 
Difficulties appear only at the last stage of 
assembling when powers of construction 
elements are relatively strong and influence 
each other. In this case, assembling the device, 
it is necessary to watch the nets being in the 
vertical position. This relates to Grebennikov 
when he folded and unfolded his platform, he 
put it vertically (I mean the board). 


Question: Grebennikov could not turn at small. 
power of the vertical traction (during take-off, 
landing and slowdown), could he? 


Answer: Yes, it is because, in the event of the 
minimal vertical traction, the blinds are hardly. 
unfolded. This does not allow normally turning 
the plates around their axes (change their 
incline angle). During slowdown, a drive of the 
“gas” handle turns off. This makes use of the 
handle bar useless because the plates of the front 
fans are placed in the horizontal plane too. 


Due to the fact that the back fans bore the main 
vertical load, it is possible that the front fans 
are half-unfolded in their minimal position 
Gehen the right handle is not turned), which 
allows using the handle bar during low-power 
flight modes. It it is not so, itis still possible to 
doso. It seems to me that Grebennikov did not 
do this because he was pulled away from the 
Sunand he could not fight with it and, therefore, 
could not manipulate the turning function 
during take-off. Fundamentally, these details do 
not influence flight because motion is 
inertialess and, during change of reapportion. 
of an aether wind flow, a motion vector changes. 
at the same time. 
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Question: Could the handle bar really turn? 


Answer: Let us think: actually, the left handle 
is busy (it unfolds the blinds and creates the 
vertical traction); the right handle, according 
to the description, changes incline of the blinds 
elements (ie. creates the horizontal traction 
from zero to maximum), Thus, only the treadle 
is left ofall control tools. But, using the treadle 
(if we consider it asan analogue of another turn 
handle from a motorbike), we can turn the 
horizontal plane only in one side (motion of the 
treadle is one-way like motion of the handle). 
It is very inconvenient and, therefore, unreal 
So, we make a conclusion that the handle bar 
actually turns to the left and to the right and 
the handle bar controls turning. The 
photographs confirm this. 


Question: How can you prove that the treadle 
isused asa brake and is not, for example, a device 
controlling operation of a complex motion 
device? 


Answer: Let us think again, Both handles 
change speed from zero to maximum (one — 
vertically while another — horizontally). In 
order to contradict, if necessary, a vertical 
force, it is possible simply to unfold the blinds 
(de-cnergize them) and, due to the fact that the 
platform ALWAYS flies with its bottom turned 
to the ground, gravity force does its work for 
us. It is different with the horizontal motion, 
We can gather speed from zero to maximum 
without any problems but how can we quickly 
slowdown if necessary? According to 
Grebennikov's words, there is not even air 
friction! It leads to a necessity to have another 
control element on the platform, ie. the treadle- 
brake, which acts the same way but opposite to 
the right handle. 


Question: It is not logically to trust one’s life 
to presence or absence of voltage in the 
accumulator, What if it will run down during 
flight’? 


Answer: First, thisis unlikely Second, even this 
happens, nothing fatal will happen. The nets will 
work though not with maximal power, This 
event, possibly, will lead to a smooth landing of 
the aircraft (because the high-potential terminal 
will run down not quickly but smoothly). 
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Question: Why did Grebennikov tried to draw 
energy vortex exhaust from the platform on 
pictures of night flights? 


Answer: Possibly, Grebennikov used not cone 
cells but symmetric ones in his design. Le. an 
aether flow was distributed up as well as down 
in them. This variant is a working one, too. 
Taking into account use of high-voltage 
potential, aether flows carried bigger particles 
(charged ions, for example), which became 
visible in darkness, They were formed into single 
discrete pseudo-vortexes due to presence of 
holes in the blinds’ metal plates (metal absorbs 
or hamper radiation while the holes let them 
pass freely) 


Question: Why do you think that the drive 
from the right rotary handle goes only to the 
front fans but not for all of them? 


Answer: Here is what Grebennikov wrote: 
“The upper part of my device is really a bike's 
one: the right handle is used for horizontal- 
forward motion, which is made by incline of 
both groups of the blinds also through the 
cable”. He wrote “BOTH”, ie. he meant the 
two front fans (a fan is a single group of the 
blinds or, in other words, a block-board) 


Appendixes: scientific hypotheses and 
extracts from articles. 


Lepton-hypothesis of B.1. Isakov. Extracts 


Consequence 5. According to the formulas, an 
opportunity follows that high values of 
gradients of lepton physical fields’ objects can 
be observed in zones opposite to acute angles 
of solid bodies, geological rocks, on tectonic 
plates’ edges, on rock peaks, on tops of big cliffs 
and pyramids etc., particularly, matter outflow 
in the form of leptons and other elementary 
particles is possible, 


Discovery of electron emission in zones of 
geological rocks’ fractions (USSR, 1984) is a 
particular manifestation of a more general law. 
A body placed opposite to acute projected 
angles of other bodies or solid rocks, on tops of 
cliffs and pyramids ete, can be irradiated by 
leptons. On the contrary, bodies placed inside 
hollow planes of other solid bodies, for example, 
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inside pipes, cylinders, and cones or placed in a 
polyhedral or a 3-dimensional angle can 
experience “swap-out” of microleptons, 


Biological objects with weakened microlepton 
fields can be “charged” with lepton energy on. 
tops of rocks or pyramids. On the contrary, 
excessively excited biological objects calm 
down quicker if they are placed into internal 
cavities of solid matter with negative curvature 
ог into an angle, a bay ete. with geometrical 
unbalance of matter, which is equivalent to 
negative curvature (possibly, a custom of many. 
nations to calm down overexcited children 
placing them in a corner makes sense). 


Consequence 14. According to the lepton 
hypothesis, each body is permeated extensively. 
by lepton streams, which bombard it and 
balance lepton pressure up to a zero average 
resultant. Interaction of leptons with a body 
happens all over the body's volume, not only on. 
its surface. If preponderance or deficiency of 
lepton pressure will he artificially created just 
оп one side by focusing lepton streams or, on 
the contrary, by obstruct them from the body 
by some screen or an artificial lepton vortex, a 
mo-zero resultant can be created, which will be 
able to move light objects. 


This can explain telekinesis phenomenon, 
particularly, experiments of V. Avdeev, R. 
Kuleshova and others and also poltergeist 
effects. The lepton hypothesis allows 
comprehending the universal gravity 
mechanism expressed by Newton's law from a 
new point of view: Two bodies located close to 
each other partially screen each other from 
lepton streams’ pressure. From the external 
sides, preponderance of lepton pressure in 
comparison with a pressure from the side of a 
space between the bodies is created because. 
each body partially hampers lepton streams 
coming through it. If point mass m is located 
near distributed mass M, a force equal to the 
screening force influences m. 


where d isa constant of proportionality; p is 
a density of matter in the distributed mass, g is 
а distance and a multitude of distances from 
variable body point M to point mass m; | is a 
body angle corresponding to angle sizes of 
distributed mass М and a point of location of point 
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mass m; f(r) isa function of body M geometry; 12 
isa function of geometry and curvature ofa lepton 
stream in the given point of space. 


The lepton hypothesis allows not postulating 
but concluding, substantiating theoretically 
and comprehending, understanding Newton's 
law, understanding the concealed gravity and 
remote influence mechanism, If two bodies with 
distributed masses M1 and M2 are located close. 
to each other, a resultant force does not change 
fundamentally only a conclusion of Newton's low 
becomes more complex while the fundamental 
nature of the dependence does not change. 


‘Thus, according to the lepton hypothesis, 
attraction is a deficiency of repulsion, ie. the 
law of gravity can be considered as a 
consequence of the law of lepton repulsion (or. 
lepton compression, pressure) during bodies’ 
screening, which leads to that the bodies are. 
pressed to each other. If the lepton hypothesis 
is right, it is possible to suppose a potential 
possibility of varying gravity and inertia mass 
of a body under certain conditions 


1) during change of lepton streams’ focusing 
with the help of “lepton lenses” causing their 
concentration on the given, lepton rockets and 
lepton flying discs; 


2) during huge speed of lepton vortexes’ 
rotation with high angular velocity, which is 
equivalent to screening from lepton streams 
Ifthe lepton hypothesis is right, the mentioned 
mechanism gives a possibility of partial or 
complete gravity control. The suggested 
mechanism of potentially possible partial or 
complete levitation must be thoroughly 
checked experimentally. If the lepton 
hypothesis is right, lepton engines, rockets and 
flying discs are possible. 


Anature of the effect of cavitary structures 


Which is a physical nature of the cavitary 
structures effect? Many suppositions and 
hypothesis have been expressed but, 
unfortunately, many of them are connected. 
with extrasensory perception, which is 
fashionable among modern intellectuals for 
some reasons. A theory of Leningrad physician, 
Doctor of Technical Science, V. 
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deserves better attention. It was developed by 
him earlier and experimentally confirmed now. 


As а result of long combined researches, we 
characterized the discovery as “an unknown 
effect of multi-cavitary structures’ interaction 
with living systems consisting in that, due to 
interference, de Broglie waves accompanying 
motion of electron flows in solid walls of 
cavities form a macroscopic field of multi- 
cavitary structures, which cause change of 
functional state of living objects locating in 
this field". 


De Broglie waves are peculiar to moving micro- 
particles of any body. They are compensated. 
inside the body and displayed as radiation on 
its surface, They are so short-wave and super- 
high-frequency that instruments pick them up 
only in the form of diffraction but still they 
helped science. Remember peculiar pictures of 
electrons and neutrons obtained on crystals 
and films with the help of de Broglie waves. 
Nobody thought that these scanty radiations 
can influence living matter somehow. And they 
did not influence — at least near flat objects. 
But near multi-cavitary structures, where a 
square of solid bodies is big and multiply curved, 
de Broglie waves are put together and form, 
like musical overtones, harmonies with lower 
frequencies. 


‘Thus, lengthening and strengthening due to 
laying on ach other in cells, they form 
antinodes-maximums of stationary de Broglie 
waves. Striking on these passive barriers, nerve 
impulses glitch changing their frequency and 
speed and causing not only seeming feelings but. 
also sometimes considerable physiological 
changes 


Stationary de Broglie waves do not have their. 
own energy and, therefore, the law of energy 
conservation is not violated. Due to the fact 
that de Broglie waves moves in physical 
vacuum, the effect of cavitary structures 
must permeate everything. We observe it 
when we uselessly try to stop the effect up 
by any screen, 


The editors’ note: In 1996, Prof. Zolotarev 


gave me a copy of his manuscript. We studied 
it, prepared a plan of experiments and began 
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to search for investors. It was useless. Our 
situation that time could be described by 
words "starvation" and "poverty". 1 
remember that Professor had to raise 
chickens in his flat for some food. Possibl 

now somebody will be seriously interested in 
beginning a research program on the effect. 
of cavitary structures aimed at creation of 
real engines for space systems. A.V. Frolov. 


Energy fields of 
geometrical forms 


www koelynet.com 


Works of Wilhelm Reich are also connected 
with change aether density, We would like to 
express some interesting thoughts: 


"Energy fields of geometrical forms" are special 
effects connected with the modern concept of 
aether. Some optimal geometrical forms and 
materials can be used for constructing devices, 
which react under influence of only 
environmental conditions, ie. without 
additional external stimulation, Contraction 
details of two simple devices, which produce a 
tangible linear force influence without use of 
any additional energy at the input. It is possible 
to note two meanings of these training 
demonstration devices: (1) they prove that an 
aetheric kind of matter exists and any average 
person can feel it; (2) they demonstrate reliable 
methods of aetheric activation, which can be 
used for new energy applications. 


Other examples of devices with efficiency more 
than one include a venerable organ-pipe and an 
electromagnetic antenna. 


‘These devices work using resonance method 
when relatively low vibration of amplitude is 
reflected back. An echo signal can be many 
times more than an input signal in dependence 
on sizes of the device, The most effective size 
of the resonator accurately corresponds with 
a quarter of the initial wave length. 
Resonance will also occur with any lengths 
which are divisible by an odd number of a 
quarter of waves’ lengths. In these cases, we 
find that geometry of the specific device has 
minor significance. If the geometry is 
optimized for conditions at the 
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input, a maximal increase or an increased echo 
can be obtained. 


We can summarize characteristics of these. 
"super-single" devices as devices using 
“geometrical energy fields" because intensity 
of full energy of echo, which can be produced 
only as a function of size, form and location. 
Remembering that, we can suppose that certain 
highly optimized geometrical forms could 
provide for an increased echo without any 
additional input signal at all. Such a device 
could induce an effective echo increasing the 
finest vibrations at quantum level, which are 
much lower than the threshold our ability to 
measure them. 


Despite the fact that the subtlest natural forces 
have been studied for thousands years, it can. 
be proved that a modern era began in 1844, In 
1844, Baron Karl von Reichenbach from 
Stuttgart published a series of letters 
describing his research of aether, which was 
called “OD” by him. Reichenbach discovered 
that apart ofall people can visually feel outflow 
from tops of crystals and magnets if they had 
been first properly located in full darkness. He 
called such people “sensitives” 


Some time later, Reichenbach decided that 
aether can permeate through materials like silk, 
glass and metal. According to his ideas, aether. 
seems to permeate all things in different density. 
Large quantities of aether could be found in 
sunlight and candle flame, 


On the edge of the century, an Austrian 
philosopher Rudolf Steiner with clairvoyance 
talent researched an invisible world of aetheric 
forces. His close partner and biographer 
Guenther Wachsmith continued this work after 
Steiner's death and published a masterwork of 
his teacher called "Aetheric shaping forces in 
Space, Earth and Мап" 


А first true engineer of aetheric forces was 
Wilhelm Reich who discovered, as he called it, 
ап "orgone energy" in 1929. Like Reichenbach, 
Reich discovered that metals able to conduct 
aether a hundred cars ago. His real big 
achievement, however, was an understanding 
of the fact that organic materials have a 
tendency to absorb aet her. Laying two kinds of 


New Energy Technologies #3(22) 2005 


materials together, Reich could produce a 
directed aether flow. 


Reich developed a first working device for 
collection and concentration of aether. An 
“orgone accumulator” is a box with six walls 
made of alternating layers of metal and organic. 
materials. Under controlled conditions, this 
device produced an inexplicable temperature. 
increase in its internal part. This was enough. 
for attracting attention of Albert Einstein who 
met Reich in January 1941. Reich also 
experimented with a “cloudbuster” (a buster 
for clouds dispersion), a tower-shaped device 
which, most likely, directed an aether flow 
through atmosphere, 


Possible, the biggest contribution to aether 
engineering technologies was made by Trevor 
James Constable. He was a follower of Steiner, 
‘Wachsmith, Reich and others. He spent more 
than 40 years improving use of the aether. 
technology of weather control. He discovered. 
that some geometrical forms, possibly, show a 
big aether echo. During many years, he 
developed his methods so that a device with a 
size of a coffee mug located, accordingly, far 
from an ocean ship could change weather 
condition overadistance of many miles around it- 


Constable discovery of resonance aetheric 
structures was important for research of the 
new energy. Now a simple geometrical device 
can direct a concentrated beam of aetheric. 
forces through any type of a device with high 
accuracy, Actually, a degree of aether 
concentration is so high that human organs of 
senses can directly feel its resultant pressure. 

Thanks to pioneer works of the above 
mentioned scientists, it is possible to describe a 
design of two resonance aether devices, which 


Z р 
Metal ' 


Organic 


اساسا 


Fig. 11. The “omitting” device of ECS 


were called “Chi Pencils" by the author. Both 
devices are built around a central resonance 
cavity. A formula for calculation of the 
resonance cavity's size was obtained from a 
research ofa ballistics expert Gerald Bull from 
Philadelphia, 


An “emitting” device is generally a cylindrical 
metal cavity witha no-metal external layer. Due 
to boundary effects discovered by Reich, aether 
is absorbed from space through a side surface 
and emitted through both sides (actually, itis 
like laser). Geometrical energy fields around the 
emitting device are shown on Fig. 11 


How to build the emitting device. The 
following things are necessary: 


- apiece of a 5/32-inches copper pipe; 
- а 1/8-inches soft cotton cord; 

- a metal knife for the pipe; 

- ameter-stick, a sharp knife and glue, 


Cut a piece of the copper pipe with a length of 
18.1 em. Apply a small bead of hot glue to the 
external part of one end and fix the cotton cord 
there, Wind 2 cm, apply a bead of hot glue and 
wind the cord arount the entire pipe. Cut excess 
of the cord. 


А “vacuum” device is made the other way. We 
need a non-metal cylindrical cavity witha metal 
external layer. Actheris drawn into one end and. 
dispersed through the sides, A geometrical 
energy field around the vacuum device isshown 
on Fig 12, 


How to build the vacuum device, The following 
things are necessary. 


- a piece of vinyl hose with a diameter of 5/ 
32 inches; 

- apiece of a copper pipe with а diameter of 
5/16 inches; 
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Fig. 12. Tho "vacuum" device of ECS 


- a metal knife for the hose and the pipe; 
- a meter-stick, a sharp knife and electrical 
insulation tape. 


Cut a piece of the copper pipe with a length of 
18.1 em. Wind the electrical insulation tape 
around the vinyl hose in some places in such a 
way that it could closely go into the copper pipe. 
Push the vinyl hose into the copper pipe until 
its end appear. Cut excess of the vinyl hose. 


‘The noted streams of aether forces generated 
by above described different resonance devices 
allow defying their discovery by standard 
instruments. It is not surprising that, as many 
people think, aether is “live” energy while 
standard instruments are, of course, “dead” 
However, discovery of aether forces by a living 
organism (such as a human body) is known. 


Editors’ note: we hope that publication of the 
given materials will cause interest of 
experimenters who will try to examine these 
effects. Creating aether streams, changing 
aether density, it is possible to produce not 
only force effects, i.e. motion. Due to the fact. 
that matter elements are processes in aether. 
(vortex processes), aether parameters 
influence speed of existence of any matter. It 
was confirmed in the experiments which 
were carried out by our company with V.A. 
Chernobrov. It is obvious that gravity and 
time speed are mutually connected effects. 
Due to this, creation of such devices defies 
not only the Earth’s gravity but also Time. 
We would appreciate offers from 
organizations which could invest into 
development of these technologies. 


АХ. Frolov, 


General Director of 
“Faraday Lab Ltd” company 
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In figures from Grebennikov's book “My 
world”, effects of repulsion of recently cut 
plants’ stems (Fig, 15) and a bunch of pipes (Fig 
13, 14) are shown. These are simple and 
convincing experiments during which the effect 
of repulsion is manifested. 


Fig. 13 Fig. 15 


Dear subscribers, thank you for interest 
to “New Energy Technologies” magazine. 


Please note that publications in 2006 
are not planned. 


All best respects, 
Editors 
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Gravity Driven Generator 


Russell Lee 
RusLee863@aol.com 


I would like to bring to your attention the Pinwhe 
Generator located at the following address: 
hetp://www-godproven.com/gp33.htm. The 
Designs for the World Project has openly given 
this design, as they have all of their others, freely 
toall nations of the world, 


Description of the Pinwheel Generator 


As weight ball #1 moves down cylinder (A), the 
fuid in (A) is forced at high pressure through piping. 
#2, turning the Pelton wheel (C), and into cylinder 
(В). When the weight ball has reached the bottom 
of the cylinder, the situation will exist where the 
mechanism is over-weighted to one side, the side 
having the top cylinder filled with fluid, and the 
right horizontal cylinder filled with fluid. The 
‘weight ball in the empty left horizontal cylinder 
has rolled near the axis and is held in place there by 
magnetic attraction from the inside cradle. The 
filled right cylinder weighs more that the empty 
left eylinderso that when the #1 weight ball unlocks 
cylinder (A) (at the bottom of the cylinder), the 
weighted right side will begin moving down causing 


the entire mechanism to rotate 90 degrees until the 
full right eylinder has rotated to be on the bottom 
and vertical, where it's weight ball begins it's 
assent-beginning the process again, 


During this process, as cylinder (A) began rotating, 
up to the empty left side position, it's weight ball, 
still at the bottom begins to assert it's weight as a 
counter weight to the filled right cylinder's weight. 
At the same time, however, the filled top cylinder 
(B), now rotating to the filled right side eylinder 
position, begins to assert it's weight also 
countering cylinder (A) s weight with more weight. 
Now the situation exists where two full cylinders 

re combining their weights to rotate empty 
cylinder (A) to the horizontal position, They have 
more than enough weight to do this. 


When cylinder (A) is at the horizontal position, 
it's weight ball rolls toward the axis, and, being 
magnetic, is held in place there, At the bottom, the. 
unlocking mechanism, as it is depressed by the 
20,000 pound weight ball (made of a magnetic 
material-a solid steel ball would be 1/4+- the inside 
diameter of the cylinder), depresses the spring 
loaded shock absorber-type mechanism and 
compresses it's inner spring-storing 15,000 
pounds* energy in the spring 


As the mechanism unlocks, and the rotation begins, 
the shock absorber rotates with the unlocking 
mechanism, applying it's compressed spring energy 
to the rotation, giving cylinder (A) а 15.000 pound 
push-off. Between the combined weights of the 
filled eylinders, and the 15,000 pound boost, the 
successful operation of the mechanism is assured, 
The turning of the Pelton wheel also turns the 
larger wheel that turns the generator 


The scale of the mechanism, the weight ofthe balls, 
and the length/width of the cylinders, can be 
adjusted to produce the amount of electricity 
needed, This isa perpetual motion mechanism, the 
generator is an attachment, as would be a water 
pump, an air compressor, ete... In a chain these 
generators could pump water from South Africa to 
the Sahara, without ever needing one watt of 
electricity or one gallon of fuel! No more droughts, 
no more lack of energy, no more justification for 
energy wars, 
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Membraneless Fuel Cells 


Review by S. Shlenchak, Russia 
using materials from www.physorg.com 


Fuel Cell Prototype 
for ThinkPad Notebooks 


IBM and SANYO Electric unveiled initial plans 
for a prototype micro direct methanol fuel cell 
system for IBM ThinkPad notebooks. Leveraging 
АМУО latest advancements in fuel cells that 
increase the longevity of notebook batteries, IBM 
and SANYO jointly developed a basic design of a 
fuel cell power source. Based on the design, the 
companies developed a prototype fuel cell system 
that could supply up to 8 hours of power per 
cartridge on current and future ThinkPad models. 


SANYO's system was designed to be compatible 
with most current ThinkPad models without the 
need to alter the notebook design. 


A fuel cell isan electrochemical device similar to a 
battery, but differing from the latter in that it is 
designed for continuous replenishment of the 
reactants consumed; ie. it produces electricity 
from an external fuel supply as opposed to the 
limited internal energy storage capacity of a 
battery. Typical reactants used in a fuel cell are 
hydrogen on the anode side and oxygen on the 
cathode side (a hydrogen cell). The only 
byproduct of a hydrogen fuel cell is water vapor. 


The fuel cell system also includes an auxiliary bay 
IBM's Ultrabay Slim Battery to supplement peak 
power consumption for business applications, In 
addition, the auxiliary bay could be used to make 
the power supply even more versatile by charging 
an Ultrabay Slim Battery 


‘The fuel cell system could enable ThinkPad 
notebooks to run intensive business 
applications such as multimedia, graphics and 
computation programs, while performing tasks 
such as security updates and scheduled 
maintenance without draining PC battery 
power, These capabilities could provide added 
stability for increased productivity, access to 
information and customer service. 
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“There are a number of vendors developing fuel 
cell battery prototypes for PCs and mobile 
devices, but the combination of IBM's first-class 
"ThinkPad notebooks and SANYO's leadership. 
position inthe technology will accelerate research 
and development in the field,” said Peter 
Hortensius, vice president, IBM Personal 
Computing Division. “We do not focus simply on. 
the ‘wow factor’ of fuel cells - we see it as a 
powerful enabler that could support a wide variety 
of business applications. These companies are 
collaborating to help carry ThinkPad notebooks 
to the next generation of power supplies, while 
supporting the highest levels of business 
productivity" 


The IBM PC Division's ThinkPad development. 
team has focused on new behavioral usage models. 
for fuel cells in mobile computing, suchas docking 
stations used for office "hoteling. concepts and 
the deployment of notebook computers in 
locations remote from traditional power sources. 


"SANYO, as the world technology leader in 
rechargeable batteries, has been conducting 
research and development of fuel cells. Lam proud 
to workin earnest specifically with IBM to create 
ап innovative fuel cell system with the ThinkPad 
design, the industry standard in business 
computing,” said Mitsuru Homma, Group 
Executive of SANYO's Power Solutions Group. 
"This is quite a new concept that utilizes both 
micro fuel cells and rechargeable batteries. This 
hybrid system could enable the user to efficiently 
operate IBM's ThinkPad notebooks for a longer 
time compared to systems with only a fuel cell. 
while also providing the convenience of an АС 
cordless environment, 


The IBM PC Division's research and 
development of ThinkPad mobile computing 
technology takes place at the Yamato Laboratory 
in Kanagawa Prefecture, Japan and at 
development facilities in Research Triangle Park, 
North Carolina. After the launch of the new 
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Lenovo Group in the second quarter, 2005, these. 
resources will be joined by Lenovo R&D facilities 
in Beijing and Shanghai 


SANYO is the world's leading producer of 
rechargeable batteries, supplying power to mobile 
phones, notebook PCs and other mobile devices. 
NYO's Energy Research Facility is a 
stronghold for research and development in the 
mobile energy field. SANYO is building a strong 
base for the next generation of mobile energy 
businesses by consistently performing 
fandamentaland application technology research, 
working with a wide range of mobile energy 
related technology. 


Membraneless fuel cell is tiny, 
versatile 


А fuel cell designed by researchers at the 
University of Illinois at Urbana-Champaign can 
operate without a solid membrane separating fuel 
and oxidant, and functions with alkaline 
chemistry in addition to the more common acidic 
chemistry 


Likea battery, fuel cell changes chemical energy 
into electrical energy. While most fuel cells 
employ a physical barrier to separate the fuel and 
oxidant, the microfluidic fuel cell developed at 
Illinois utilizes multi-stream laminar flow to. 
accomplish the same task. 


“Thesystem usesa Y-shaped microfluidic channel 
in which two liquid streams containing fuel and 
oxidant merge and flow between catalyst-covered 
electrodes without mixing,” said Paul Kenis, а 
professor of chemical and biomolecular 
engineering and a researcher at the Beckman 
Institute for Advanced Seience and Technology. 


Fluids flowing through channels of microscale 
dimensions behave differently than fluids flowing 
through the much larger pipes found in home 
plumbing systems, Kenis said. “At the microscale, 
there is no turbulence. This laminar flow means 
streams of fuel and oxidant can pass side by side 
without having a physical barrier in between." 


А fuel cell consists of two electrodes (an anode 
and a cathode), a fuel source and an oxidant. 
Reactions occur as the anode liberates protons 
and electrons from hydrogen atoms. The protons 
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pass through the cell to the cathode, where they 
recombine with electrons, which traveled through 
an external circuit. Most fuel cells use a polymer 
electrolyte membrane to separate the cathode 
and anode. 


In the Illinois fuel cell, the physical membrane is 
replaced by the behavior of laminar flow: The fuel 
and oxidant are brought together as liquid 
streams in the microchannel. The protons and 
electrons diffuse through the liquid-liquid 
interface. 


This configuration offers several advantages over 
PEM-based fuel cells, including fewer parts and 
simpler design. It also means that membrancless 
fuel cells are compatible with alkaline chemistry 


Just as alkaline batteries outperform acidic 
batteries, alkaline fuel cells should be superior to 
acidic fuel cells, Kenis said. Several problems, 
however, have prevented the widespread use of 
alkaline chemistries in PEM-based fuel cells. 
Among them are poor permeability of the 
‘membranes to hydroxide ions (which take the 
place of protons in acidic fuel cells) and clogging 
of the membranes from the formation of 
carbonates. 


The system designed by Paul Kenis (Fig. 1), a 
professor of chemical and biomolecular 
engineering, usesa Y-shaped microfluidic channel 
in which two liquid streams containing fule and 
oxidant merge and flow between catalyst-covered 
electrods without mixing. 
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Fig. 1. Paul Kenis' system 
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“Our fuel cell doesn't suffer from these 
problems, because it doesn’t make use of a 
membrane,” said Kenis. 


“Since the membraneless fuel cell is based on a 
phenomenon that occurs only at the microscale, 
we can't just scale up to larger dimensions,” 
Kenis said. “Instead, we need to scale out by 
creating arrays of many fuel cells connected in 
series and in parallel.” 


In applications such as power sources for 
portable computers or battery chargers, 
multiple fuel cells will have to be integrated to 
attain sufficient power levels. 


New fuel cell drives around hydrogen 
economy roadblocks: 


"A hydrogen economy is not a perfectly clean 
system,” said Scott A, Barnett, professor of 
materials science and engineering. "You have to 
process fossil fuels at a plant to produce hydrogen. 
fuel as well as develop an infrastructure to got 
that fuel into vehicles. We have bypassed these 
technological hurdles by basically bringing the 
hydrogen plant inside and pairing it with a high- 
temperature fuel cell іп опе compact unit that has 
а fuel efficiency of up to 50 percent.” 


In a paper to be published online today (March. 
3) by the journal Science, Barnett and graduate. 
student Zhongliang Zhan report the development. 
of a new solid oxide fuel cell, or SOFC, that 
converts a liquid transportation fuel -iso-octane, 
a high-purity compound similar to gasoline - into 
hydrogen which is then used by the fuel cell to 
produce energy: The cells could lead to cost- 
effective, clean and efficient electrical-power 
sources for applications ranging from aircraft and 
homes to cars and trucks. 


Although only demonstrated on a small scale, 
Barnett and Zhan’s fuel cells are projected to have 
а 50 percent fuel efficiency when used in a full- 
sized fuel cell generator, which would improve on 
other technologies. Higher fuel efficiencies mean 
less precious fuel is consumed and less carbon. 
dioxide, a greenhouse-efiect gas related to global 
warming, is produced. Internal combustion 
engines have a "well-to-wheels" efficiency of a 
mere 10 to 15 percent. Current hydrogen fuel cells 
that require hydrogen plants and new 
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infrastructure have been calculated to have a 
percent fuel efficiency while commercial 
gas/electric hybrid vehicles already have 
achieved 32 percent. 


“The advent of hybrid vehicles has shaken up the 
fuel cell community and made researchers rethink 
hydrogen as a fuel,” said Barnett, who drives a 
“Toyota Prius and foresees his new fuel cells being 
developed for use in battery/SOFC hybrid 
technology for vehicle propulsion or in auxiliary 
power units. "We need to look at the solid oxide 
fuel cell - the one kind of fuel cell that can work 
with other fuels beside hydrogen - asan option." 


A fuel cell is like a battery that can be 
replenished with fresh fuel. It consists of two. 
electrodes sandwiched around an electrolyte. 
material that conducts ions between them. 
Oxygen enters at the cathode, where it 
combines with electrons and is split into ions 
that travel through the electrolyte to react with 
fuel at the anode, Fuel cells are environmentally 
friendly: water and carbon dioxide are the only 
by-products. In the process, the oxygen ions 
traversing the electrolyte produce a useful 
current, Heat is also generated. 


Because conventional solid oxide fuel cells 
operate at such high temperatures (between 
600 and 800 degrees Centigrade) Barnett 
recognized that the heat could be used internally 
for the chemical process of reforming hydrogen, 
eliminating the need for hydrogen plants with 
their relatively low fuel efficiency: Barnett and 
Zhan found the optimal temperature for their 
system to be 600 to 800 degrees. 


‘The real key to the new fuel cell isa special thin- 
film catalyst layer through which the 
hydrocarbon fuel flows toward the anode. That 
porous layer, which contains stabilized zirconia 
and small amounts of the metals ruthenium and 
cerium, chemically and cleanly converts ће fuel 
to hydrogen, 


"A major drawback of using solid oxide fuel cells. 
is that carbon from the fuel is deposited all over 
the anode because of the high temperatures,” 
Barnett said, “But our thin film catalyst, plus 
the addition of a small amount of oxygen, 
eliminates those deposits, making it a viable 
technology to pursue with further research, We 
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have shown that the fuel cell is much more stable 
with the catalyst and air than without. 


"The main drawback of fuel cells has been their 
complexity and high cost,” said Barnett. "The 
simple design of our system, which brings the 
hydrogen reformer in house, isa great advantage 
for a range of applications, For example, imagine 
aunit cheap enough to be used for auxiliary power 
in carsor diesel trucks. It would supply electricity 
continuously, cleanly, quietly and efficiently even 
when the engineisnot running, This work has the 
potential to lead us in that direction. 


UNC researchers study fuel cells, 
focus on portable possibilities 


‘The University of North Carolina at Chapel Hill 
is among the newest participants in a statewide 
alliance formed last summer to explore renewable 
and efficient energy sources. UNC is participating. 
in the N.C. Fuel Cell Alliance through the 
laboratory of Dr. Joseph DeSimone, W.R. Kenan 
Jr. distinguished professor of chemistry and 
‘chemical engineering at UNC and N.C. State 
University: DeSimone recently was elected to 
membership in the National Academy of 
Engineering, 


First devised in 1839, fuel cells are not currently 
used in the commercial industry. Researchers 
believe they have the potential to provide energy 
fora wide range of applications, such as powering 
laptops, providing light and heat to homes and 
running automobiles. 


You can use fuel cells anywhere you use 
batteries. For example, if you used a fuel cell in 
a laptop it could last about a week, instead of 
lasting three-to-four hours with batteries,” said 
Dr. Everett Baucom, deputy director of the 
NSF Science and Technology Center and 
adjunct professor of chemistry at UNC. "Then, 
instead of recharging the cell you would simply 
replace the fuel cartridge, 


UNC's fuel cell research will focus on portable 
uses for the technology, including laptops, cellular 
phones and U.S. departments of Defense and 
Homeland Security applications, DeSimone said. 


Fuel cells offer high automotive fuel efficiency 
(especially in city traffic), low emissions and silent 
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operation. Most major automotive 
manufacturers worldwide are active in fuel cell 
development, said Baucom. In addition, several 
ongoing demonstration projects employ fuel 
cells in city buses in the United States, Canada 
and Europe, he said, 


"We are working primarily on the chemistry end, 
designing а new type of membrane that would 
give higher surface area and higher performance 
per unit volume,” said Baucom, formerly the 
technology manager for DuPont's PEM division 
and who joined UNC in 2000. "This would lead to 
more effective use of the membrane.” 


UNC researchers are taking this field in а new 
direction, said DeSimone. 


Most of the РЕМ» used in fuel cell manufacture 
are solid materials. We are pioneering liquid 
precursors, Having a liquid precursor can open 
new ways of fabricating fuel cell 


UNC researchers will work with the Teflon 
division of DuPont in Fayetteville, the leading 
manufacturer of РЕМ». UNC's Institute for 
Advanced Materials, Nanoscience and 
‘Technology and its NSF Science and Technology 
Center both focus on this kind of technology. 


A Prototype Next-Generation Mobile 
Phone Fuel Cell With High Output 
Power 


Nippon Telegraph and Telephone Corporation 
have developed a prototype micro polymer- 
electrolyte fuel cell (PEFC) 1 that uses hydrogen 
gas asa fuel and is small enough to directly fit in a 
mobile phone. Under tests using a product 
model mobile phone, this prototype PEFC 
successfully powered start-up and signal 
reception/transmission (i.e, video phone, voice 
calls, and "i-mode" internet services). In 
conjunction with this development, a device for 
automatically topping up the micro PEFC with 
hydrogen was also developed. 


At present, the direct-methanol fuel cell 
(DMFC)-which uses methanol as the hydrogen 
fuel supply-is the mainstream development 
concerning batteries for mobile-phone use. 
However, а DMFC suffers two key problems 
firstly, CO, is produced during power generation; 
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secondly, since the power density per unit area of 
the power-generation partis insufficient, battery 
miniaturization is dificult. 


In light of this problem, utilizing hydrogen gas as 
a fuel, the PEFC NTT have developed attains a 
high output power compatible with that of a 
lithium-ion battery without producing CO, 
during power generation. On top of that, asa result. 
of unifying the power-generation unit and the 
hydrogen-storage alloy tank and simplifying 
electrical circuitry, our PEFC has a compact size 
(external dimensions: 42*80*13 mm; weight: 
104g), which makes it suitable for directly fitting 
into a mobile phone, and enables a talk time of 
nine hours. Furthermore, by changing the surface 
area of the PEFC's power-generation part, it is 
possible to apply the PEFC to a wide variety of 
mobile electronic devices like video cameras, 
digital cameras, PDAs, and notebook PCs. 


Development background 


In recent years, as high performance and multi 
functionality of mobile electronic devices (such. 
as mobile phones and notebook PCs) has 
advanced, the problem of insufficient capacity of 
batteries as the power source of these devices has 
come to the forefront. 


Under these circumstances, investigations on 
energy sources to replace the lithium-ion battery- 
which isnearing its limit on furtherimprovements 
in energy density-are continuing, At the same 
time, asa breakthrough technology exerting a low 
environmental load, fuel cells are continuing to 
create great expectations and spur on their 
development by many manufacturers. 


NTT, as part of our creation of fundament 
technologies for supporting a “Resonant” 
communication environment, is making great 
efforts to establish environmental energy 
technologies aimed at realizing a sustainable 
society, and driving forward with research and 
development on powerful, high-efficiency, clean 
fuel-cell technologies that will contribute to 
reductions in CO, emissions 


Characteristics of the micro PEFC 


In a micro PEFC, with hydrogen gas as a fuel, 
water vapor only is produced as emission. This 


New Energy Technologies #3(22) 2005 


means that even under a high-power-density 
environment, a PEFC isa benign and extremely 
clean power source. It is thus regarded asa next- 
generation power source that is compact 
enough fordirectly mountingin a mobile phone. 
The main characteristics of our PEFC are 
summarized as follows 


1. High power density. Compared toa DMFC (ie, 
methanol-fuelled), our PEFC produces a higher 
output, since it is hydrogen-gas fuelled, even 
though the power-generation area is smaller. 

2. Compactnes. ts high energy density enables a 
compact size. 

3. Simple construction. Owing to booster 
technology, the conventionally required 
"stacking" of cellsis unnecessary: And by unifying 
the hydrogen-storage alloy tank and electricity 
generation part, the number of parts and battery 
size have been reduced, 

4. Long-term power generation 


Byutilizinga high-capacity bcc? (body-centered- 
cubic) type alloy system for hydrogen storage, 
our PEFC attains long-term power generation. 


In addition to the above, even in the case of 
mobile electronic devices such as notebook 
PCs-which have relatively high power 
consumption-the micro PEFC can be easily 
adapted by increasing the area of itselectricity- 
generation part. 


Future developments 


As regards all-out practical application of fuel 
cells, several challenges-such as setting up 
hydrogen-fuel supply systems as part of a social 
infrastructure-remain to be overcome. 
However, even given the forecasted increases 
in power consumption of future devices due to 
their higher performance and more functions, 
micro PEFCs are expected to meet the power 
demand and target early commercial 
applications. 


At NTT, from now onwards, with our goal of 
realizing the next generation of fuel cells, we 
will continue to push forward research and 
development in areas such as further validation 
of safety and investigation into optimum 
utilization conditions from a general user's 
viewpoint. 
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It is undoubtedly so, let us say. 
if only we have common sense. 
For it is impossible to disagree. 
with the one who tell the truth. 


Socrates 


Scientific truth develops by a complicated 
and winding way and not all scientific 
ideology expresses it. 


V. Vernadsky 


This article is devoted to Russian scientist Ivan 
Osipocitch Yarkovsky (12.05.1844-09 01.1902). 
1.0. Yarkovshy is an author of the book called 
“Universal gravity as the result of the formation 
of ponderable matter inside celestial bodies” 
published in 1889. [1] 


Yarkovsky attracts attention to his book only by 
its name though й is not easy to make a summary 
of the “Universal gravity” book's meaning after 
reading. Ifa reader judges only by names of its 
chapters, he or she will find a natural science 
encyclopedia or, more precisely, philosophy of 
natural science. Unfortunately, some generations. 
in Russia and in the world did not and still do not 
know about this work's existence and the author's 
‘name isalmost consigned to oblivion, Yarkovsky's 
book takes the reader's attention from the very 
beginning; it makes him or her think, object to the 
author's conclusionsand, then, follow the scientist 
searching for confirmations of his ideas in the 
environment. All strange things haveasimpleand 
logical explanation in the book. 


What isthe main point of LO. Yarkovsky's work? 
Wethink that, in memory of people who published 
itssecond edition, weshould give them permission 
to speak: “The main purpose of this work can be 
briefly summarized as the following: to recreate 
the universe, with its complex transformations, 
using one single matter — aether”. [2]. 


En 


Speaking of LO. Yarkovsky and his work, it is 
impossible to keep silent about acther. In natural 
science history, this Something was considered as 
something passive. No attention has been paid to 
the thoughts and theories of ancient people 
takinginto account scientific achievements of the 
following centuries. Ivan Yarkovsky, on the 
contrary, expresses his main idea through his 
entire book: interactions of aether and chemical 
elements are the main reason of gravity formation 
and the main condition of celestial bodies 
evolution, self-consciousness. 


Yarkovsky has found a reasonable and logical 
explanation of the integration of an “invisible” 
world, which isaether, and ponderable matter. The 
developed gravity concept became rather 
unexpected even for its author: “..in short, it does 
not matter which point of view on universal 
gravity and chemical elements you have, you must 
consider it absurd that there is a connection 
between these two things’ 


А thoughtful modern researcher will find many 
interesting and new things familiarizing, himself 
orherself with Yarkovsky’s work. This means that 
the concept of material aether is not subjected to. 
ageing and cannot fall to oblivion. We will not 
makea mistake thinking that any person who read 
the main Yarkovsky's work asks the same 
questions: why the author of the so well grounded. 
hypothesis is not known? Why does a silent 
conspiracy exist around the scientist's work for 
more than a century? Who was this man? 


1.0. Yarkovsky had an excellent education: he 
graduated from Saint Petersburg Technological 
University. After he defended his thesis in 1872, 
Yarkovsky obtained a rank of a mechanical 
engineer. It may seem strange but long-standing 
financial troublesand limitationsof childhood and 
youth could do him good: Ivan Yarkovsky learned 
not to divert himself on empty and senseless 
dreams. It is also possible that, in this period of his 
life, Yarkovsky could develop a very high level of 
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self-consciousness, which later helped him uphold 
his views with firmness and resolution. He also 
was naturally observant and inventive; his quick 
mind was always aimed at solution of practical 
problems. Working on his work, LO. Yarkovsky 
provided himself for a thing, which was 
inadmissible for most scientists: complete 
freedom of research and independence on 
influence of different scientific schools. 


1. Yarkovsky managed to do, possibly, the best 
analytical review of ideas and names connected 
with problems of gravity, celestial bodies’ genesis 
amd star energy sources in all natural science. 
Yarkovsky thought about numerous poorly 
argued descriptions of effects in the environment. 
Conclusions, which were made by the scientist 
and underlay the developed hypothesis, exceeded 
the bounds of usual scientific ideology: Yarkovsky 
understood it: “I offer readers a book, which 
includes thoughts so different from the ones now 
acknowledged by science that 1 thought a lot 
before deciding to publish i 


Yarkovsky did not claim to explain everything. 
Possibly the strength of careful prudence showing 
up in his works’ conclusion and opinions had 
Socrates spirit: "What is higher than we, it does 
not concern us”. We suppose that, due tosuch self- 
control, “gathering patiently facts according to 
the ideas’, the author successfully moved toward 
his work's purpose, which was to explain the 
reasons of universal gravity. There were no 
fantasies in his ideas. In one of his works, LO. 
Yarkovsky said: “I, naturally, value my ideas; it is 
understandable that 1 will fight for them to the 
best of my ability but, however high I value them, 
Twill not be keen on them so much that Iwill fight 
against indisputable scientific truth defending 
them; 1 will never act against logic and common 
sense”. [3] 


It is possible that all developers of cosmological 
hypotheses were inconsistent materialists. 
Formally, they recognized materialism but their 
world outlooks were tangled and contradictory. 
Scientists forgot that the world is material and 
single when talking about the most subtle effects, 
which could not be observed by instruments. It 
caused serious defects of concepts, which 
explained material things only by a so called 
ponderable matter. This was a methodological and 
ideological impasse and mistake. 
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Ivan Yarkovsky has found the way out. He was 
not afraid to introduce the concept of material 
aether and gave it an active, creative role in the 
Earth's Ше and Ше of all celestial bodies. It was 
not easy for L Yarkovsky to make such a decision: 
7.1 have to discuss so many scientific fields that 
my knowledge is insufficient", Yarkovsky paid 
attention to an interconnection between the. 
formation of chemical elements and universal 
gravity. This regularity was never a subject of 
serious scientific study. A research method 
suggested by Yarkovsky gave amazing results. 
Possibly, due to this, scientific ideology tried to 
keep silent about Yarkovsky later 


Proofs of Yarkovsky's hypothesis, which were so 
obvious are, possibly, not connected enough with 
just a sum of scientific intelligence. Why could 
not other scientists make the same conclusions? 
What prevented them? Here, it is advisable to 
mention an interesting article by N.A. Morozov 
devoted to the same problems as Yarkovsky's 
work, Morozov only marked the following lines: 
“during the long evolution of celestial bodies, no 
matters were ever formed and will never be formed 
except the ones belonging to Mendelee's periodic 
table". [4] No conclusions follow from this 
established fact. Thearticle was published in 1912. 
There were no references to Yarkovsky's ideas in 
it, and this is difficult to explain, 


What was the reaction of contemporaries to 
Yarkovsky’s idea? In 1891, a book of Professor 
Mushketov called "Physical geology” was 
published. Yarkovsky is mentioned there. The 
Professor included him into a list of authors of 
hypotheses of Earth formation. In 1902, D.L 
Mendeleev, in his article devoted to aether study 
[5], paid attention to Yarkovsky’s thoughts [6] 
and mentioned respectfully the author's 
aspiration forclarifyinga matter of understanding 
of this matter, which can he hardly measured, 


‘The Imperial Academy of Sciences kept silent 
during Yarkovsky's life. The reason of the 
absence of polemics concerning his works are 
considered to be very well argued statement of 
thoughts and the practically complete absence 
of gaps in the concept theses’ defense. It is also. 
possible to add an unusual ideological approach 
to investigation of gravity and a number of other 
cosmological problems. Yarkovsky kept distance 
from the orthodox science. An insuperable gap 
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for any criticism appeared. Paying attention to 
Yarkovsky’s ideas could cause serious and 
objectionable “disturbance” among views on 
natural science problems. Possibly in order to stop 
a “destructive” influence of Yarkovsky's ideas on 
usual scientific views, a very effective method was 
applied to Yarkovsky's hypothesis — suppression. 


Besides life-time reviews of Yarkovsky's book, 
some interest to his hypothesis existed in popular 
science periodicals [7], [8], [9]. The scientist was 
formally mentioned in a work devoted to aether 
dynamics [10]. A member of Academy of 
Sciences, E.E. Milanovsky, referred to 
Yarkovsky's ideas [11]. 100 years after the 
scientists death, a work of У.Е. Blinov appeared 
[12]. It was the first book devoted to LO. 
Yarkovsky’s ideas. 


The unexpected and unusual ideas of Yarkovsky, 
the encyclopedic nature of the book, the 
seriousnessand vital importance ofthe considered 
questions make it rather dificult even to approach 
a narration about the scientist and his ideas. That 
is why we will consider only energy aspects of 
Yarkovsky's hypothesis of the entire variety of 
his conclusions and their practical applications 
In order to do this, we will have to consider the 
situation, which developed in the according fields 
of natural science in his period. 


Ivan Yarkovsky could sum up the science of the 
XIX century and show ways of natural science 
development next century. Actually, studying 
gravity problems, 1.0. Yarkovsky began to 
develop, according to his own words, а "view of 
integrity” for creation of a “truly strong science” 
However, the scientific community paid no 
attention to Yarkovsky's ideas. It was not by 
accident, taking into account his epoch. At that 
time, physicians began to refuse to try to obtain a 
description of the world on the basis of 
phenomenological models; a new method of 
research and interpretation of nature decrees 
appeared. Undoubtedly, Yarkovsky saw the rise 
ofa “new physics" anda “new world outlook”. The 
engineer's attitude to the beginning scientific age 
totally differed from enthusiasm of the ‘public 
opinion”. The scientist warned of danger of 
unreasonable introduction of such trends into 
natural science and, probably, his unconquerable 
arguments were the main reason of his falling into 
oblivion 
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Wesuppose that the unwillingness to tolerate the 
idea of aether in physics was caused by 
impossibility to explain logically its role in 
different physical laws. There were not even 
suggestions considering how the role of this 
‘Something in natural effects can be understood. 
Such an intellectual impotence was irritating. 
Possibly, that is why there was such a cruel and. 
ruthless fight against the aether theory in physics. 
asnowhere else among the fields of natural science. 
Against a background of doubts and scruples, 
which were typical for the scientific community 
of that age, L Yarkovsky made material aether a 
full member ofthe main universal effect — gravity. 


During Yarkovsky'sage, many attempts to detect 
aether by instruments were carried out. At the. 
same time, there isan impression that the scientific 
world of that time impatiently waited for an 
experiment, which would undoubtedly prove that 
aether did not exist. This waiting ended up with 
theexperiment of A. Michelson — А. Morley, 1887. 


‘The resultsof.A. Michelson'sexperiments became 
the “facts”, which underlay the theory of relativity 
(TR). In the Russian scientific community, one of 
the first responses to the appeared TR postulates 
was the following *.. first of all, it is not necessary 
to search for the explanation of these negative 
experiments, for example, Michelson's 
ones....the first postulate of the principle (TR) 
clearly makes such a search absolutely 
‘unnecessary. „we must inevitably conclude that 
aether does not exist, ie. there is no interstellar 
medium... -negation of aether lead to a new wide 
energy doctrine” [13]. 


Here, itis necessary to mention that noone among 
thoughtful scientists ever stated that it was 
possible to detect aether by instruments, This 
follows from the definition of aether: “Something, 
permeating everyone and everything”. In the 
series of Albert Michelson's experiments, the 
purpose was another: some characteristic of light 
was detected" 


Nevertheless, A. Michelson got a Noble Prize of 
physies for the “Invention of a high-accuracy 
optical device (an interferometer), which allowed 
proving that "aether wind" does not exist. This 
work was an experimental prerequisite for the 
creation of Einstein's TR”. Itis difficult to explain 
the change of the “aether” idea to "aether wind" 
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‘one in the given formula. Possibly, the reasons of 
this are hidden not only in the above described 
situation in physics at that time. 


The experiments of 1887 became classics of 
physics. Everyone knows that they proved that 
aether does not exist. This statement was 
introduced into the scientific community with 
surprising haste and insistence. No one paid 
attention to the remarks and objections of A. 
Michelson [14] 


Inthe beginningof the twenties of Ве century, 
Michelson’s experiments were reproduced. The 
titanic efforts of Dayton A. Miller, who used а 
more sensitive device than in the experiments of 
1887, allowed determining speed of aether wind 
and making an important conclusion: “the 
‘experiment of Michelson — Morley must not give 
а zero result and, most likely, never gave such a 
result” М} 


In 1913, a book of G. Mi (Greifold) called 
“Molecules, atoms, and universal aether" was 
translated into Russian. This work isa collection 
of proolless and contradictory discourses, which 
explain almost nothing. G. Mi is considered one 
of not many creators of general relativity (GR). 
Possibly, G. Mi wrote about aether in such a way, 
which was typical for theoretical physics of those 
days: “Before we go further, we should ask again a 
serious question: does it make sense to speak of a 
physical substance, which isnot actually matter? 
How can such asubstance be an object of physical 
study? Maybe we should substitute it fora better, 
more natural system of ideas?” 


An exclusion of the aether idea from natural 
science, which seems so harmless, hid an 
ideological impropriety. Later this fundamental 
mistake led to serious problems in the 
understanding of energy effects! meaning. The 
existing method of physical-chemical processes 
research is that ponderable matter is given all 
properties, which has been displayed. The 
following interpretation of the obtained results. 
leads to the loss of a part, which possesses energy 
and isasmaterial asanything in the world though 
it remains invisible” for us. Now the words of D.1 
Mendeleyev must be cited: *.. it must not be said. 
that aether is imponderable but that it is 
impossible to weigh" [5]. Undoubtedly, it is 
difficult to detect aether in physical-chemical 
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processes, But, possibly, we are just used to 
thinking so? Probably, we should take into 
account Leibniz’s words: Possibly... many people 
who thought deeply had some knowledge, which 
allowed them to introduce and fight for substance 
forms... And these people are not as far from the 
truth and funny as the most ordinary of our 
modern philosophers think”. [20] 


In his book and the following works, LO. 
Yarkovsky permanently emphasized that his 
hypothesis is based only on facts. An example of 
GR shows what can be caused by the reation of 
"completely mathematical” theories. In this case, 
the search of facts-proofs began after the 
mathematical model was designed. Yarkovsky 
predicted such things: A deliberately false, quite. 
out of place hypothesis which has no confirmatory 
fact in nature, contradicts both experience and 
‘common sense, can be introduced in science only if 
there are facts, which can be explained by i 16] 


By the 80th of the XX century, an opinion was 
formed that GR gave an “explanation to the 
precession of Mercury's orbit, which was caused 
by space band caused by gravity influence of the 
Sun’ [17]. Before this explanation was given, an 
article by а German astronomer E. Freindlich 
about Mercury anomaly had appeared. E. 
Freindlich had showed impossibility of a 
satisfactory explanation of the anomaly on the 
basis of Newton theory [18]. The astronomer's 
conclusions had not been new. He had to know 
about his predecessors achievements. In his book, 
Yarkovsky showed possibly reasons of the 
mentioned discrepancies. 


Let us read Yarkovsky: “After thorough 
calculations, Bessel even made a conclusion that. 
it is possible to suggest a hypothetical 
construction of the Sun, the planets and their. 
satellites in such a way. that the Sun's attraction of 
the planets and their satellites would be 
proportional to the matters quantity, ie. to their 
‘mass, but attraction of one planet to another could. 
have some other ratio. But this suggestion was 
equal to rejection of the universal law of gravity. 
Evaluation of other planets’ masses often led to 
some disagreement. In 1813, Lindenau published 
Mercury tables and paid special attention to 
disturbances produced by neighboring Venus. 
"Thus, he showed that the estimated up to now 
massof Venus had to be considerably increased in. 


87 


order to coordinate a position of Mercury, which 
‘was shown in the tables, with the observed one”. 


During LO. Yarkovsky's time, it was considered a 
difficult task to take into account the mass 
increase of celestial bodies and making according 
dynamical corrections in systems of equations 
during astronomic calculation. Now it is easy to 
make the necessary calculations. If such a work 
will be done, its performer will discover amazing 
things 


"The importance of such works is confirmed by a 
message about research of our solar system's 
planets by space probes:“Even after the evaluation 
of Uranus’ mass had been considerably changed 
{it was increased by 0.3%), it became possible to 
achieve the necessary coincidence of the 
calculated and observed paths.." [19]. The 
spacecraft "Voyager-2" was meant. Undoubtedly, 
the age-old slowing down of the Earth's rotation 
also confirms 1. Yarkovsky's hypothesis. 


Inthebistory ofthe“new ideology”, A. Addington 
жав the first to suggest some hypothesis about 
reasons of stellar heat appearance (except 
unknown Yarkovsky). A name of the chapter in 
Addington’s article must be noted: “Material and 
aether heat” [20]. Something in these words 
imperceptibly looks like Yarkovsky's words. But 
this expression is illusive. Addington compares 
ponderable matter and aether while Yarkovsky 
considers the world single and material. We think 
that Yarkovsky created his concept, first of all, in 
order to establish a precedent, іе, to show how 
changeability and dynamics of the world must be 
explained. 


In the beginning of the XX century, a conviction 
clearly appeared that science knows everything 
about matterand energy. Now it seems premature. 
It is possible to say that there is no evidence that 
ponderable matter is connected with energy and 
Poincare dependency explains almost nothing. 
‘Taking into account the orthodox method of 
investigation of the given world's properties, LO. 
Yarkovsky is always very reserved and careful in 
its suppositions: “I did not try to understand the 
essence of matter and energy These questions may 
remain unascertained for mankind forever. 
Instead, I considered matter only the properties, 
which undoubtedly belong to matter and are 
acknowledged by everyone” 
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The main book of Yarkovsky arousesa feeling that 
the author's confidence demonstrated on its 
pages hides many untold things. Yes, the book is 
devoted to the explanation of the universal 
gravity reasons by aether and energy united by a 
process of chemical elements’ formation. The 
scientists work is also а call for action. 
Undoubtedly, Yarkovsky understood the 
operation principle of the World Machine. 
Possibly, he could understand how the 
inexhaustible energy source can be used, There 
are rough drafts of how to carry out according 
experiments in the book. 


‘Scientists knew that the understanding of gravity 
isa key to energy sources. In an article- reflection 
devoted to acther, D.1. Mendeleyev wrote: “It is 
impossible to solve problems of gravity and 
energy engineering without a real understanding 
of aether as the universal medium transmitting 
energy for a distance". [5] 


Inall theories where something called "energy" is 
present, one element is always missing — an 
intermediary between energy effects and 
ponderable matter. This gap in knowledge is 
especially evident in cases of gravity theory 
development and explanation of the reasons of 
thestellar heat appearance. This problem with the 
“missing part" took place in Newton's theory and 
in GR. In Newton's case, something was untold 
and had in mind while, in case of GR, 
incomprehensible gravitons were introduced asa 
violation of logic and, possibly, common sense. 
Unlike the mentioned theories, Yarkovsky’s idea 
contained such an intermediary, which was not a 
passive medium but dynamical material aether. 
‘The engineer's hypothesis explained and revealed 
cause-and-effect relations, which cause and 
maintain each energy process in celestial bodies 
Due to such a balanced description of the world, 
‘Yarkovsky’s concept is convincing and grounded. 


It seems difficult to compare Yarkovsky's 
conclusions with the results of cosmological 
researchesofthe XX century. Possibly since works 
of D.G. Gins had appeared, an opinion was formed. 
that “a source of stellar heat is a star's mass" 21]. 
ins meant that suns lose their mass due to. 
radiation; thisisa theory. Actually, on the contra 
stars become brighter every century [1], [22]. 
This is confirmed by modern measurements and 
coincides with Yarkovsky's conclusions: “Our Sun 
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must grow like our Earth and any other planet, 
That is why it can never die away". More from 
Yarkovsky:“... which were the reasons of the view 
that the Sun must get cold and then dieaway and 
the Earth must turn into а cold sphere?” 


‘The new gravity theory was, according to 
Brillouin's opinion, “a brilliant example of a great 
mathematical theory built on sand, which leads 
to the increase of the mathematics’ part in 
cosmology (a typical example of science fiction). 
[23] This note was confirmed by cosmogony 
researches, which followed Yarkovsky's epoch, 
Then they went into a field of explanation of the 
Universe's formation, the search for virtual black 
holes and gravity waves. А new competition 
concerning singularity of purely created 
mathematical theories began in cosmology: In. 
Russia, no attention was paid to the "obsolete" 
and, therefore, “useless” works on gravity 
research. Yarkovsky foresaw such things and 
envisaged that they are temporary: “an idea will 
not die without a trace even if it has a part of 
truth... 


In the 30-40ties of the XX century, scientific 
interest to origin of the stellar heat increased. At 
that time, the first works of A. Bete appeared in 
Germany. In 1957, the Noble committee 
formulated achievements of this scientist in such 
a way: "A contribution to the nuclear reaction 
theory (Bete cycle), which is the main stellar 
energy source”, 


For some reason, Bete's ideas were instantly 
acknowledged by the scientific community 
though a part of scientists doubted that they were 
true. Before Bete's theory was acknowledged, 
another hypothesis had appeared. It was as 
beautiful and heretical as Yarkovsky's one. It was 
created by Nikolay Alexanrovitch Kozyrev [24] 
It is considered that N.A. Kozyrev “paid” for 
doubts that thermonuclear reactions exist inside 
stars, An article by three members of Academy of 
Sciences appeared in “Pravda” newspaper: L. 
Artsimovich, P. Kapitsa, and 1, Tamm [25]. The 
article devoted to “mistakes of Professor Kozyrev 
‘was multidimensional and had correct style. 


Claims connected with the fact that his hypothesis. 
“violates” the second law of thermodynamics were 
also presented to Kozyrev. Such remarks will 
undoubtedly be applied to Yarkovsky. Не 
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understood and explained this: “It seems to me 
that we forget about the sources... It seems to me 
that, in this case, thermodynamics makes its 
conclusions on the basis of facts of one kind not 
taking into account others”. Talking about “the 
source”, Yarkovsky meant aether, Another extract 
from his book must be added to this: “..the 
universe must be... eternal, ..Й cannot have such 
а pitiful end, which is predicted by 
thermodynamics!” 


Reading 1. Yarkovsky, it is possible to find a 
permanently mentioned idea that strong 
pressures influence processes of chemical 
elements formation inside celestial bodies: “ 
under a certain pressure, aether turns into 
something we call the primary matter Le, into this. 
explosive amorphous mass with enormousenergy 
reserves, which, under violation of balance, makes. 
this primary matter disintegrate and form 
ponderable or chemical matter". It is necessary 
to make a correction that the book's author did 
not know scientific data on structure and 
properties of the nuclear nucleus and he had to 
create its own terminology. In spite of this, it is 
possible that Yarkovsky could predict behavior 
of ponderable matter inside celestial bodies. 


Probably, the mast amazing conclusion of the ones 
created by Yarkovsky's hypothesis is explanation. 
of the solar heat reasons. Comparing Yarkovsky's 
viewson the construction and operation principle 
of the Sun with the according theories of the XX. 
century, we find a great difference. The idea of 
thermonuclear reaction occurring inside stars 
appeared on the basis of theoretical physics’ 
conclusions concerning the Sun's structure. 
Presuppositions of this were evaluation of the 
Sun's density, the following supposition of its 
internal chemical structure and ideas of physical 
processes creating its energy supply ete. 
Yarkovsky's doubts concerned accuracy of 
evaluation of the Sun's density and were caused 
by the mistaken calculation ofits mass ‘Attractive 
force of the Sun and the planets has been 
determined by astronomers on the basis of its 
influence on other bodies, This definition is 
indubitably true but, on the basis of this, it is 
impossible to determine masses of the planets 
because this attraction, possibly, depends not on. 
mass but on some other reasons, „Believing in 
accuracy of the numerator of Newton's formula, 
scientists... consider it gaseous”, 
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Such an idea of the Sun (of all stars) is a canon, 
only a gas is substituted by "plasma" now. The 
impossibility to evaluate real masses of celestial 
bodies and the following strange ideas of their 
structure show an obvious divergence of 
Newton's gravity theory. This means that the 
known explanation of gravity must be seriously 
corrected. Now such a revision is not carried out. 


Almost one hundred years since the book 
“Universal gravity” was published, an article of a 
member of the Academy of Sciences E.B. 
Alexanrdov appeared [26]. The scientist made а 
review of reports on research results, which, 
according to his words, could lead to the “revision 
of Newton's law”. It is possible to say that the 
article consists of the same key words as 
Yarkovsky's book chapter. Right there the 
similarity ends because Е.В. Alexanrdov copies 
all mistakes caused by the impossibility to find 
analogies between gravity and mutual attraction 
of check weights. Yarkovsky warned against this 
mistake many times. Naturally, Yarkovsky's 
hypothesis is not mentioned in the article 
Nevertheless analyzing the existing situation with 
determination of celestial bodies’ masses, 
Yarkovsky suggested rational methods of 
elimination of mistakes. Newton's doubts 
concerning the gravity reasons are rarely cited 
“the fact that one body can interact with another 
over a distance, through vacuum, without 
influence of something else, seems to me so absurd 
that I cannot imagine that someone, who can think 
with competence in the field of philosophical 
questions, can make such a conclusion”. [27] 
"Thinking about gravity, Leibniz considered it a 
“physical barbarism’ to explain it in such a way, 
that, “using the suggested presuppositions, 
conclusions are made, which are not only 
unreliable but also wrong and impossible like this 
universal attraction of matter to matter” [28] 


L Yarkovsky made two conclusions developing 
the hypothesis about the origin of gravity and 
evolution of celestial bodies (all without 
exceptions, including stars): “1. Due to the fact 
that new layers of ponderable matter are 
permanently forming inside a body, we can say 
that the body transforms aether into ponderable 
matter; that the body grows. 2. Due to the fact that 
aether turned into ponderable matter cannot go 
to the surface as aether again and has to form 
chemical bodies, which has the same ability to 


90 


absorb and condense aether, the absorption will 
continue and cause a kind of a permanent aether. 
current from the surface to the center of the body”, 


The given important conclusions point at the 
source of enormous energy hidden in the process. 
of gravity formation. 


In the XX century, interesting researches were. 
carried out directly or indirectly connected with 
the gravity problem. On the basis of their analysis, 
УЕ Blinoy wrote a work showing presence of 
‘Yarkovsky’s ideas in many of the effects around 
ws. According to Blinov's book, another 
conclusion is possible: the western scientific 
community, which considers itself sufficiently 
independent, does not know Yarkoviky's works. 


Anew century has come, but nothing has changes 
in the scientific “public opinion". The works of 
Miller and Kozyrev are considered unremarkable 
as well as the works of the most evident 
“unknown” Yarkovsky. Possibly, this is why 
recognized cosmology specialists can hardly 
understand that the equations, which formed a 
fantastical idea of “the hig bang’, are based on 
wrong and shaky grounds 


Let us read Yarkovsky: “Even if the temperature 
in universe becomes the same, if aether of 
universal space has the same energy, but if there is 
only one material body of a big size in universe, it 
is sufficient for aether to condense itself inside 
the body using its own, even small, energy and, 
therefore, create a new source of heat and, hence, 
to revive the universe again’ 


‘Yarkovsky understood the complexity ofthe idea 
of "energy". This is why he refused to try to find 
ош what is meant by the word "energy" in an 
introduction to his book (1889): we will not try 
to explain the essence of matter and energy 
because this is a completely wasted labour 
considering the existing state of our intellect" In. 
chapter IV, Yarkovsky writes about the essence 
of energy: “possibly, it will always remain an 
incomprehensible and inexplicable element of 
motion. „лке can always consider energy as a 
special matter" 


Despite the fact that Yarkovsky only lightly went 


into the energy side of his hypothesis, 
nevertheless, his explanation of the universal 
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gravity reasons can show a direction of researches 
‘on a path leading to new energy. An analysis of 
‘Yarkovsky’sideasand the research results of some 
scientists of the XIX and XX centuries allow 
finding a hypothetical possibility to find the 
source ofthisenergy. Undoubtedly, it will require 
using some aether properties, but it а mistake 
to thing that this matter is “fuel”. 


The most important observed aether effect is 
heating of the Earth and all celestial bodies after 
they reach a certain size. Which size? This is a 
very important question and, maybe, itis possible 
to explain the reason of the stellar energy 
answering it. Yarkovsky understood it: “the 
body only has to have a size of the certain 
‘magnitude, We cannot say now what magnitude 
it is — probably, very big or maybe not. Anyway, 
we know that there must be the certain size of the 
body”. Kozyrev mentioned a diameter of celestial 
bodies of about 2,000 km, Having this diameter, 
the body begins to heat. The scientist noted that 
this process can be also initiated in bodies of the 
smaller size. According 10 Kozyrev’s works, it is 
also necessary to take into account “a geometrical 
form of these bodies" [24]. Photographs of a 
number of extraterrestrial objects obtained by 
spacecrafts allow considering that, in addition to 
the size and form, plastic morphology of satellites 
of our solar system's planets must be taken into 
account. There are а lot of such objects, celestial 
bodies of different sizes and forms, which can be 
used fortracingtheirevolution from the beginning, 
of the heating process 


It is unknown whether Kozyrev knew about 
Yarkovsky's works but a copy of “Universal 
gravity” book is kept in a library of Pulkovo 
observatory, where Kozyrev worked. It is natural 
tomention Kozyrev in the article devoted to Ivan 
Yarkovsky. The Professor wasa peculiar successor 
of Yarkovsky. 


The researches of Yarkovsky and Kozyrev gave 
another approach to creation of an artificial 
source of the stellar heat, which is different from 
the orthodox one, Even if we understand the 
reasons of the internal Earth's heat formation, we 
will be able to make the following steps in 
exploration of the world. Undoubtedly, the 
operation principle of the Earth's heat machine 
will underlie energy technologies of the future. 
Possibly there are confirmations of thisin Blinov's 
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book:*Plasma necessarily appears insidea nucleus 
of a growing planet because the development of 
the planet leads to its turning into a star. The 
question is when plasma appears in the nucleus. 
Possibly, plasma already exists in the Earth's 
nucleus’. [12] 


“The oracular ideas of Yarkovsky turned out to be 
uncalled. They were not understood in Russia and 
їп the West and, due to this, became obsolete. 
There were important reasons for this: Ivan. 
Yarkovsky's thoughts appeared at the 
inappropriate time. 
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Flying Platform 
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An endless ribbon with apertures rotating on 
shafts with unbalanced masses can exerts non- 
zero lifting force. The influence of the phase shift 
between rotations of the ribbon and the 
unbalanced bodies on the lift force is considered. 


‘This is an attempt to find out what parameters 
of the device shown in Fig. 1 must be to ensure 
the lift of the system in the gravitational field. 
Essentially, the system is an endless ribbon W 
of length md having apertures of length zd, 
where n is digital number. The ribbon rotates 
between four shafts of diameter d two of which 
have unbalanced masses m/2. In fact this is a 
variant of the vibrational aircraft [1]. The only 
distinction is in that the body W contacting 
with the surrounding medium changes its sizes 
and form synchronously with the rotation of 
the unbalanced masses. In the vibrational air 
craft, the form and the sizes of this body are 
immutable. Therefore, one may consider this. 
system as а variant of the ornithopter [2]. 
Possibly that the aspiration to save the form of 
the wing wasa reason of failures in attempts to. 
build the ornithopter [3], Unfortunate choice 
of the phase shift A can be another reason of 
the mentioned failures. There is meaning to 
consider a case when the resistance force F, 
proportional to the effective area of wing Wis 


Fig. 1. The flying platform 


also proportional to the velocity of this body 
relative to surroundings. 


‘The unbalanced bodies rotate in opposite 
directions. Therefore, the motion of these 
bodies may be represented as a vibration of one 
body of the mass m executed forced oscillations 
in the vertical direction, When the wing is open 
(small effective area of the wing) the mass m 
must move downwards to produce the motion 
of the wing upwards. When the mass m moves 
upwards the wing should be closed (large 
effective of the area of the wing). In this case 
the essential magnitude of the resistance force 
prevents the wing from motion downwards. 
The center of mass of the system, therefore, 
rises. Itisall over up with the principle of action 
of the platform, But such an interpretation of 
the lifts valid only in the case of the piecewise- 
constant dependence of the area of the wing on 
time when the wing is open or closed. In the 
device shown in Fig. 1 the area of wing changes 
harmonically with time. Therefore the influence 
of the phase shift A on the lift force must be 
investigated. Now about the lift force. By ай 
appearance, this is the weight of the system that 
can be kept on a immutable distance from the 
earth to the platform, In another words, this is 
the weight corresponding the critical regime 


1 Ата 


Fig. 2. The dependence of tho lift force F 
оп the phase shift A 
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Fig. 3. The dependence of the lift force F 
оп the period of rotation Т. 


of the flight [4]. In this case the calculation. 
procedure is almost identical to that 
corresponding to the vibrational air craft [2.4] 
But the results of calculations are quite 
unexpected (Fig. 2). It turns out that when the. 
unbalanced bodies are downstairs, the wing 
must be half open and must be in state of closing. 


Suppose that A=-d/2 and d=0.5 m. A plane of 
area 1 m? moving with velocity <г>=10 m/s 
exerts the resistance force 76 N [5]. This means 
that the period of rotation of the unbalanced 
bodies must approximately be T=2d/<c>=0.1 
s if the mass of the system without the 


unbalanced bodies is small Mem. At such 
frequency of rotation, the platform can lift the 
mass 80 kg if the minimal area of the wing is 
about 60 тё. More the frequency of rotation, 
more the weight of the system which can be 
lifted. Therefore it would be a good thing to 
calculate the lift force as a function of all 
parameters of the platform. It is found out that 
the results of calculations can be presented as 
ап universal scaling curve which enable us to. 
find any parameter of the platform (Fig. 3). It 
is sufficient to know the resistance coefficient 
corresponding to the minimal arca of the wing. 
‘The maximal area is two times more. M, is the 
total mass of the platform. It is interesting to 
note that at small periods of rotation the lift 
force F is inversely proportional to the period 
T. Ifthe value Tis large (T>>4M,2) the system 
cannot even lift itself 


References 


1. Udalova ES. Vibrational Air Craft by Engineer 
Gerasimov- // Engineer. 2005. No 3. P. 2-5. 

2 Gerasimov S.A. On Theory of Ornithopter. 
‘Technique and Technology. 2005, No 2. P. 17-20. 

з. DeLaurier J.D. Ав Aerodynamic Model for 
lapping: Wing Flight. // The Aerodynamic Journal. 1993. 
VFN SGA. Р 125-130, 

А Gerasimov S.A. Vibrational Displacement in 
Gravity Field. // Journal of Applied Mechanies and 
“Technical Physics. 2001. V. 44, No 6. Р 786-789. 

5 Kasnevsky V.P. Aerodynamics in Nature and 
Technique. // Moscow: Prosveschenie 1985, 


Mews 


1 have invented, patented, and tested a chip containing. 
very many very smal dindes that absorbs шав ambient 
heat and releases D.C. Electrical power. This isa superior 
energy source that is very inexpensive and will power 
mall appliances out of the box without a need for power 
wiring anywhere in the world. 


Michael Huff at the Stanford MEM network, a network 
af nanotechnology evelopers, bas given me a quote that 
$50.000 would pay for developing this chip. He could 
receive grant funding directly to improve the 
accountability as 1 am an unaffiliated inventor that 
cannot personally produce the chip. 


U.S. Patent 1890,161, DIODE ARRAY. Asa 1975 patent 
it may be vailable in an image form only: not yet in an 
clectronically searchable text form. The original materials 
specified in the patent have been superseded by C60 
carbon buckyballs as anodes on an N type InSb 
(semiconductor) substrate 
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In 1993, 1 commissioned the preparation and testing of 
ап adapted satellite transponder chip containing 5,600. 
Au on GaAs diodes fabricated in a patch as an expedient 
for assemblers to find one diode where diodes operating 
at high frequencies have to be very small, Conductive 
paste was applied over the face ofthe chip to connect all 
the diodes in consistent alignment parallel as required. 
Next, the chip was immersed in a constant temperature 
pure vegetable oil bath inside a shielding box in the 
California desert. The chip produced approximate 
watts where an output more than 1/2 watts validates 
the theory that electrical thermal noise (Johnson Nouse) 
сап be rectified and aggregated. 


replication of this test is desired, the chips may still be 
available as draw dawn obsolete stock from Virginia 
Diodes Ine. wwv-virgniadiodes.com. I have lost contact. 
with the ab that adapted and tested the chip. The C60 

N type InSb version ofthe chip should perform much better. 


Charles M. Brown 
phone (808) 828-0297 
Sbundanceillogonhi net 
www-diodearrayeom 
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Company Mews 


Cycclone Magnet Еп 


http://cycclone.com/ 


All-permanent-magnet engine by U.S. company 
with R&D lab in Australia. October 2003 TV 
footage shows demo prototype in action. 
Company claims to be building a prototype that 
can be fitted to an automobile 


The Project 


Recent developments in the manufacture of 
‘magnets has opened this exciting new arena for 
technological advancement. 


Cycclone Magnetic Engines (CME) is the 
concept of using permanent magnets in a 
configuration that supplies mechanical power 
on demand. To offer an alternative to the 
ubiquitous internal combustion engine that is 
commercially viable, the technology must. 
imitate the manner and principles that the 
internal combustion engines operate under. 
That is to, accelerate, decelerate, maintain a 
required revolutions per minute while 
responding to an increase or decrease in load 
and to have the ability to be operated by 
humans in a fool proof fashion. 


CME believes that it is able to meet thiscriteria 
by concentrating development on the control 
and configuration of the applied magnets. The 
shape and composition of the magnets is the 
technical heart of the concept and one of our 
most guarded secrets, 
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‘The composition of the metals that the 
magnets are mounted to or applied with, is 
another area that gives accurate control 


Practically all of the research and development 
work carried out in the race to create a power 
source utilizing the attraction and repulsion of 
‘magnets has been derived from linear motion 

Cycclone magnetic engines combine cyclic 

motion with the use of spinning metals that clone. 
the magnetic pole, hence the name cye-clone. 


The Magnets 


Magnets attract certain materials - such аз 
iron, nickel, cobalt, certain steels and other. 
alloys. They also exert an attractive or repulsive 
force on other magnets, have an effect on 
electrical conductors, and have an effect on 
electrically charged particles. 


Based on these effects, magnets transform 
energy from one form to another, without any 
permanent loss of their own energy. Examples 
of magnet functions are; 


* Mechanical to mechanical - such as 
attraction and repulsion 

* Mechanical to electrical - such as 
generators and microphones 

* Electrical to mechanical - such as motors, 
loudspeakers, charged particle deflection 


There are four classes of modern 
commercialized magnets, each based on their 
material composition. Within each class is a 
family of grades with their own magnetic 
properties. These general classes are; 


‘Neodymium Iron Boron (NdFeB) 
marium Cobalt (SmCo) 

Ceramic (also known as Ferrite magnets) 
Alnico (AINi Co) 


NdFeB and SmCo are collectively known as 
Rare Earth magnets because they are both 
composed of materials from the Rare Earth 
group of elements in the lanthanides section of 
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the Periodic Table of the Elements. NdFeB is 
the most recent commercial addition to the 
family of modern magnet materials. At room 
temperatures, NdFeB magnets exhibit the 
highest properties of all magnet materials 
Samarium Cobalt is manufactured in two 
compositions: Sm1CoS and Sm2Co17 - often 
referred to as the SmCo 1:5 or SmCo 2:17 types, 
2:17 types, with higher Hei values, offer greater 
inherent stability than the 1:5 types. 


Sintered Rare Earth/Neodymium Magnets made 
from rare earth elements are the most powerful 
permanent magnetic materials commercially 
available. Made from either Neodymium Iron. 
Boron(NdFeB) or Samarium Cobalt(SmCo), 
rare earth magnets boast magnetic energy values 
ranging from 18 MGOe to over 45 MGOe, 
depending on grade and material 


Basic problems of permanent magnet design. 
revolve around estimating the distribution of. 
magnetic flux in a magnetic circuit, which may 
include permanent magnets, air gaps, high 
permeability conduction elements, and 
electrical currents. Exact solutions of magnetic 
fields require complex analysis of many factors, 
although approximate solutions are possible 
based on certain simplifying assumptions 
Obtaining an optimum magnet design often 
involves experience and tradeoffs 


The basis of magnet design is the B-H curve, or 
hysteresis loop, which characterizes each 
magnet material. This curve describes the 
cycling of a magnet in a closed circuit as it is 
brought to saturation, demagnetized, saturated 
in the opposite direction, and then 
demagnetized again under the influence of an 
external magnetic field, The second quadrant 
of the B-H curve, commonly referred to as the 

Demagnetization Curve", describes the 
conditions under which permanent magnets are 
used in practice. A permanent magnet will have 
а unique, static operating point if air-gap 
dimensions are fixed and if any adjacent fields 
are held constant. Otherwise, the operating 
point will move about the demagnetization 
curve, the manner of which must be accounted. 
for in the design of the device. 


‘The ability of a permanent magnet to support 
ап external magnetic field results from small 
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magnetic domains "locked" in by crystal 
anisotropy within magnet material. Once 
established by initial magnetization, these 
positions are held until acted upon by forces 
exceeding those that lock the domains. The 
energy required to disturb the magnetic field 
produced by a magnet varies for each type of 
material. Permanent magnets can be produced 
with extremely high coercive forces (He) that 
will maintain domain alignment in the presence 
of high external magnetic fields. Stability can 
be described as the repeated magnetic 
performance of a material under specific 
conditions over the life of the magnet. 


‘The effect of time on modern magnets is 
minimal, Studies have shown that permanent 
magnets will see changes immediately after 
magnetization. These changes, known as 
"magnetic creep”, occur as less stable domains 
are affected by fluctuations in thermal or 
magnetic energy, even in a thermally stable 
environment, This variation is reduced as the 
number of unstable domains decreases. Rare 
Earth magnets are not as likely to experience 
this effect because of their extremely high 
coercivities. Long-term time versus flux 
studies have shown that a newly magnetized 
magnet will lose a minor percent of its flux as a 
function of age, Over 100,000 hours, these 
losses are in the range of essentially zero for 
Samarium Cobalt materials to less than 3% for 
Alnico 3 materials at low permeance 
coefficients. 


Ifa permanent magnet is stored away from. 
power lines, other magnets, high temperatures, 
and other factors that adversely affect the 
magnet, it will retain its magnetism essentially 
forever. Shock and vibration do not affect. 
modern magnet materials, unless sufficient to 
physically damage the material. 


The Mechanical Application 


The internal combustion engine produces 
power through the mechanical advantage of a 
reciprocating crankshaft. These engines are 
configured as either two stroke or four stroke 
Ina two stroke engine, there is a power stroke 
for every revolution, however, these engines 
have proven to be uneconomical in the modern 
environment, A four stroke engine has a power 
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stroke for every two revolutions, Both engines 
use а scalene triangle with two fixed sides to 
convert the power stroke into usable rotating 
‘mechanical power, The concept behind CME is 
to replace the liquid fuel power stroke of two 
revolutions with a load line (permeance 
coefficient, Pe) power pulse in four to eight 
deliveries per revolution depending on the size 
and power requirement. 


This will equate to four power strokes per 
revolution in a four cycle configuration 
eliminating the wasted energy of one and a half 
rotations ofthe four stroke engine. Further, the 
power consuming components of the 
reciprocating engine such as the camshaft, 
valve train, oil pump, water pump, fan, and fuel 
pump in diesel engines will further advantage 
the CME as they will not be required. 


When arrays of magnets are assembled, 
especially when the magnets must be placed in 
repelling positions, it is very important to 
consider safety issues. Modern magnet 
materials such as the Rare Earth types are 
extremely powerful, and when in repulsion they 
can behave as projectiles if adhesives were to 
break down. CME has identified several 
potential methods of mechanical retention, 


CME believes now is the time to forge 
forward and consolidate it's technology into 
‘commercial reality. With the advent of hybrid 
powered vehicles at the cutting edge and the 
ever increasing demand on environmental 
‘management, the need for alternative power 
systems has never been greater. 
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See the Engine Running 


You can view the video clips (http:// 
wwweyeclone.com/videos/eyec_20031125- 
215Kbps.wmv) over a broadband connection 
(L8MB) and (http://www.eyeclone.com/ 
videos/cyce_20031125-56Kbps.wmy) over a 
dial up connection (918KB). Requires 
Windows Media Player 7 or greater. 


Founder and Inventor. 


Micheal Nugent (mnugent@ 
cycclonecom) is the Chief Executive Officer 
of Cycelone Magnetic Engines. He is highly 
regarded as one of the top engine builders of 
today. Being a member of the Australian 
Corporate Lawyers Association and Australian 
Institute of Company Directors, Mr Nugent. 
brings more than 25 years experience in engine 
technology. Mr Nugent will manage the 
"Technical Development Centre for Cyclone 
Magnetic Engines and carry out the assembly 
and further development of the new engines 
including the fitment of an engine toa vehicle for 
testing ina long distance drive in the near future. 


Peter 


Contacts 


Corporate Directory 
Cyeclone Magnetic Engines Inc 
1005 Terminal Was, Suite 110 
Reno, Nevada, USA 89502 


‘Technical Development Centre 
2/6 Millennium Circuit 
Gaven, Queensland, Australia 4211 


Postal Address 
PO Box 152 

Arundel, Queensland, Australia 4214 
Phone: +61 7 5580 6000 

Fax: +61 7 5580 6111 

Email: info@cycclone.com 
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Faraday Lab Ltd 


Scientific Research & Development Company 


The company is developing experimental work 
on advanced propulsion systems for aerospace 
industry and new technologies in energetics. 


POBox 37, St.Petersburg, 193024, Russia 
7-812-2764761 
http://www.faraday.ru 
office@faraday.ru 


Electrical hydrogen generator 
150 KWt output power ! 


Electrical hydrogen generator 
is realized by V.Studennikov 
and G.Kudymov as a prototype 
of 150 KWt heat power. 
Authors create an artificial 
gravitational field by means 
of rotation. With this they 
produce cheap hydrogen. 
Read more in this issue. 


The excessive power, which is produced by this 
generator is compensated by environmental heat! 


New energy research 
_т New Zealand 


Read in our following issues about 
Unipolar generators! 


Simplest asymmetrical capacitor = 
by Jean-Louis Naudin, France D 
named as "Frolov's Hat" was tested on the scales 


in 1999. The name is related with Alexander 
Frolov's experiments on this topic. 


US Patent N 2,949,550 Aug. 16, 1960 
and N 3,187,206 June 1, 1965, author 
T.T.Brown. 


Now Naudin's "triangle lifter" version 
can fly and the next step is to create an 
onboard high voltage power supply for 
demonstartion of autonomous flight. 
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Time is a physical substance, Dr. Kirill Р. Butusov, St-Petersburg, Russia 
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At the present moment in aerospace it's technically 
possible to realize only the jet propulsion or use the 
inertial forces (for an example Tolchins’ or Savelkaevs’ 
inertial machines). But they are non-officient and slow 
methods. (We'll pay no attention to exotic methods of 
propulsion: the space sail-ship based on the Sun-wind 
etc., because they are not promising enough.) The jet 
propulsion unit or inertial machines need on-board 
energy source, which is limited. That is a problem for 
aerospace systems. 


‘The first simple and rough illustration of the new 
principle of motion is a small experiment. Let's take a 
piece of soap and press it in the palms strongly. 
Incidentally, if the pressure of the palms is even, the 
soap will be left in the state of immobility. Ifthe pressure 


is not even the soap will slip out of hands with a high 
speed. It is most important to understand that the soap 
will not spend any energy. We can press and press it as 
long as we wish, and the soap will keep slipping out. 


‘The aerodynamic (hydrodynamic) force is the analogous 
example, It's a reaction of environment (the space) 
оп the shape of a moving wing. The appearance of a 
rarefaction above the wing creates the lifting capacity. 
It should be noted that environment creates the force 
itself and the wing doesn't expend any energy except. 
for the translation motion. 


‘The third example is an appearance of the buoyancy in 
water. It's also a reaction of environment (the space) 
that depends on the density of an object's matte 


Time is a Mystery of the 
Universe 


Dx Lavrenty S. Shikhobalov 
St-Petersburg, Russia lavr@niirmm spb a 


Milleniums pass, but we still do not know, what is time. 
We hardly have another such notion, which has so 
different and even alternative conceptions. Here are 
some widespread conceptions of time: 


* There is no time; it is a subjective sensation 

+ Timo is an objective reality, which is a form of 
matter existence as space, 

* Timo is only a comfortable method to describe 
the motion of bodies and processes, which take 
place in the World. 

+ Timo is a cause of motion of bodies and passing 
processes. 

+ Time is absolute, it does not depend on anything 
and it is similar for all systems. 

= Time is relative, it is own for every system. 

+ Time is а measure of strictly periodic (cyclic) 
processes, which are realized in stationary 
systems only. 

+ Time is a measure of changeability of systems; 
timo does not pass in stationary systems. 


* Timo is reversible (because basic equations in 
physics do not change with change of sign of 
time). 

* Timo is essentially irreversible (because all 
human experience is an evidence that the future 
differs from the past, and that a movie, which 
was started counter, is not realistic). 

* Time can be described mathematically as a 
scalar variable quantity, which changes equally 
in all points of three-dimensional physical space. 

+ Time can be described as one of directions in 
four-dimensional variety, which is called space- 
time, at that this direction, generally speaking, 
is own for every physical system. 


In general, the situation about the problem of time now 
is similar to the situation some centuries ago. It is well 
illustrated by the words, which are attributed to 
Augustine Blessed. They sound like this: "While I do 
not think about time, I know that time exists, but when 
Ibegin to think about it, I stop understanding, what it. 
is." Situation related with the notion of time is 
complicated by the circumstance that this notion is 
widely used by representatives of various fields of 
knowledge (biologists, geologists, historians, 
philologists, and psychologists). With this many authors 
put their own sense in the notion of time, Often they do 
not want to take the trouble of explanation, what do 
they understand under the term of “time 


Let's consider some basic theses concerning time, 
Which were based on achievements of philosophy and 
physics, sciences, where problem of time is investigated. 
most deeply and in full. The most of known conceptions 
of time can be kept within two principally different 
conceptions oftime, those are relational and substantial 
‘These conceptions differ in interpretation of relation of 
timo and physical matter (substance and physical fields 
belong to physical matter). According to relational 
conception there are no time itself in nature, and time 
is only a relation or system of relations between physical 
events. In other words, time is a specific manifestation. 
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of properties of physical bodies and changes occurring 
to them. 


Another conception, substantial one, vice versa 
supposes that time represents an independent 
phenomenon of nature; it is a substance of a special 
kind, which exists along with space, substance and 
physical fields. Relational conception of time is usually 
associated with the names of Aristotle, G.V. Leibnitz, 
A. Einstein. The brightest spokesmen of substantial 
conception of time are Democrites, I. Newton and one 
of the modern scientists М.А. Kozyrev. 


From the philosophical position both conceptions of time 
are analyzed in the monograph [1] in details. Itis shown 
in this monograph that each concept has its own merits 
and demerits, but with the modern extent of their 
development not one of them describes all properties 
oftime. In relation with this fact we made a conclusion, 
that not one of these conceptions has advantages to 
each other (though we can mention that substantial 
conception is more adequate to the materialistic 
ideology). The analysis of relational and substantial 
concepts is made in the article [2] from positions of 
physics. A conclusion that modem physics including: 
theory of relativity also does not give a ground to prefer 
one of these conceptions is made in this article. Besides, 
a wide range of fundamental questions connected with 
timo has no answer. That's why both conceptions of 
time need further development. 


Let's note the difficulties on the way of development of. 
these conceptions. A complexity of generation of 
physical theory of time on the basis of relational 
conception lies in the following. Since relational 
conception assumes that time is fully determined by 
physical matter, then time in the frames of such theory 
should be expressed in some characteristics of 
processes, which take part in physical systems. But then. 
the notion of process itself should be defined before 
introduction of notion of time and independently on it. 


However, we hardly can imagine, how we can formulate 
а definition of process without paying attention on the 
notion of time, in particular, without using such 
characteristics of process as its duration or speed of its 
passing. Let's note that analogous situation could 
appear during the development of relational conception 
of space. Here we need to formulate a definition of 
physical system before introduction of notion of space, 
Le. without mentioning even of such simplest 
characteristic of system as its spatial size. It is not clear 
how we can do it. 


An essential difficulty during the construction of 
physical theory of time on the basis of substantial 
conception lies in the need to answer the question: 
"How does time substance transfer its properties to 
physical matter?" 


The author of this article does not know the works, in 
Which we can find a fact of successful overcoming of 
the above mentioned difficulty being on the way of 
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development of relational conception of time. 
Researchers holding this conception usually 
concentrate their attention on description of methods 
to measure time and do not clear up the essence of time 
phenomenon itself in details. Let's remind that the term 
"time" has two different senses. On the one hand it 
means a certain phenomenon of nature (timo- 
phenomenon). And on the other hand it means a 
‘quantitative characteristic of this phenomenon (time- 
parameter). Since the clocks as any physical device is 
an element of physical matter, then it seems to be 
natural that we can generate a theory, in which the 
readings of clocks giving the values of timo-parameter 
aro expressed by some properties of physical matter. 
However, even the successfully construction of such a 
theory (which can be called the relational theory of 
clocks or relational theory of time-parameter) does not 
‘mean a binding correctness of relational conception of 
time, since this theory does not tell anything about the 
essence of time-phenomenon. Let's underline in 
repetition of [3] that a skill to measure some value is 
not а guarantee of understanding of nature of physical 
phenomenon described by it. 


The most obvious case to illustrate it is the case with 
the phenomenon of heat. The temperature of bodies was 
measured by means of thermometer as in the times 
when existence of hydrogen was recognized or after 
the creation of molecular-kinetic theory of substance. 
‘Thus, we can state that there is no real progress in 
development of physical theory of time on the basis of 
relational concept yet. 


Аз opposed to this theory a certain development took 
‘shape in substantial conception of time. First of all it is 
related with the name of Saint Petersburg physicist 
Nickolay A. Kozyrev (1908-1983). Working on the 
problem of the source of stellar energy, N.A. Kozyrev 
advanced a hypothesis on presence of other properties 
of time along with duration. These are the properties, 
which give time a possibility to influence events in the 
World. The scientist called these properties physical or 
active, and the theory todescribe them he called “causal 
mechanics" (such name was stipulated by the fact that 
according to scientist's ideas physical properties of timo 
manifest in cause-effect relations). N.A. Kozyrev made 
a huge theoretical and experimental work in 
development of his hypothesis and expanded it with a 
cycle of astronomical observations. Main results of these 
researches aro stated in score of his publications. Most 
of them were included in the collection of scientist's 
selected works [4]. Unfortunately, М.А. Kozyrev didn't 
have time to finish the development of his theory. The 
scientist showed a possible way to study time and 
passed a significant part of this way himself. 


Followers of the scientist make the further advance on 
the way outlined by М.А. Kozyrev. In particular, in the 
work [5] a notion of spatial-time substance is introduced 
to the development of Kozyrev's ideas. The latter 
represents a four-dimensional variety, which has 
geometry of pseudoeuclidian space by Minkovsky (due 
to this fact it matches all theses of the theory of 


relativity). Besides, substance has certain physical 
properties. It is supposed in the given model that 
substance and fields, which form our world, are not 
independent physical realities, but specific structures 
of such substance (like concentrations, vortexes, etc.) 
and as a whole our World is a single wave like solitary 
wave, which propagates through substance in the 
direction from the past to the future. In frames of the 
given model we can immediately solve the question 
formulated above: how the time substance transfers its 
properties to the physical matter? Since substance and 
fields are particular states of substance itself, then there 
is no requirement of special transfer of properties from. 
substance to matter and fields. These objects initially 
have properties, which are common with substance. In 
such model the notions of the course of time and its 
direction get a clear sense, it is easy to prove the 
statement on symmetry of the World, which is analogous 
to the known CPT:theorem of quantum theory of field. 
We have a possibility to show that mirror asymmetry of 
the World and asymmetry of it regarding particles and 
antiparticles can be the consequences of spatial-time 
substance acting upon the World. Development of the 
given notions was a construction of a model of electron 
as a structure formed by such substance [6,7]. This 
model describes the electromagnetic field of arbitrarily 
moving charge in details (without an application of 
Maxwell's equations). 


Up to the present time many results of theoretical, 
laboratory and astronomical researches by N.A. Kozyrev 
found a confirmation and development in the works by 
other specialists, which used different approaches. 
Some of these works were published in the collective 
‘monograph [8] and in two special issues of “Galilean 
Electrodynamics" journal 19]. The work of Russian 
interdisciplinary seminar on temporology permanently 
acting on the base of Moscow State University (head 
ofthis seminar is A.P Levitch) is devoted to the studying 
oftime phenomenon. Materials ofthe seminar are placed 
at: www.chronos.msu.ru/SEMINAR/rindex htm. 


А flow of information on researches, which work out. 
Kozyrev's ideas has been growing during last years; and. 
it is the evidence that this direction of studying of time 
founded by this outstanding scientist has perspectives. 
At the same time we should recognize that many 
problems concerning time are not solved yet, and time 
remains the mystery of the Universe, 
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N. A. Kozyrev's Ideas Today 


Dr. Lavrenty S. Shikhobaloy 
——— 
(Editor's notes by Alexander V. Frolov) 
Introduction. 


Nikolay Alexandrovich Kozyrev's ideas amaze our 
imagination. They are full of optimism. For the first time 
їп physical constructions we can see vital, creative 
principles of the World, which are able to oppose to its 
heat death foretold by traditional physics to be 
inevitable, 


М.А. Kozyrev came to his ideas by the analysis of the 
observed data about luminance, masses and sizes of 


stars. This analysis brought him to a conclusion that 
the processes of thermonuclear synthesis cannot serve 
as а main source of stellar energy. The scientist made 
а hypothesis that Time is a source of stellar energy. 
According to N.A. Kozyrev, Time has active (physical) 
properties besides its passive property of duration. Time 
effect the events in the World due to these active 
Properties. These properties manifest in cause-effect 
relations and express themselves in the counteraction 
to the usual course of processes, which lead to the 
destruction of systems organization. Time influence is 
very small in comparison with usual destructive course 
of processes, however it is dispersed everywhere in 
Nature, therefore there is a possibility of its 
accumulation. Such possibility is provided in living 
organisms and massive cosmic bodies, in stars at first. 
Active properties of Time can provide the 
interrelation of objects, when there are no usual 
physical effects between them. Time joins the entire 
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Experiments With a Man in the 
Time Machine 


Flights of the first temporonauts 
(time astronauts) 


Dr. Vadim A. Chernobrov 


111862, Moscow, Nagatinekaya 18А "KOSMOPOISK- 


In 1d yoars ош Research association "Kosmopolsk" could 
build 4 laboratory systems of small size and small power 
to test tho possibility of time course control (other two 
systems are under construction now). These systems 
allow changing the speed of physical Time (these 
systems are usually called the prototypes of the Time 
‘Machine, TM). Some experiments on acceleration and 
deceleration of Time were made. Besides the devices, we 
used insects and mice as laboratory animals. It took us a 
long time to make the experiments of a great scale 
(experiments with a man, in particular). The idea to build 
а system seemed to be very difficult. And it was very 
‘expensive to build it without State financing or any 
sponsor. 


Wo had not got any of it yet, but there is always a way 
ош. 


Construction of "LOVONDATR.7" 


Editor's: the name LOVONDATR in Russian means a trap. 
for musk-rat. This name historically belongs to all 
Chernobrov's designs, because the creation of the first 
TM was masked as a research project on creation of 
electromagnetic trap for musk-rats. 


In summer 2001, after several years of preparation work, 
"Kosmopoisk" began the assembling of the biggest 
system of this type. The works lasted about 3 months; 
about one hundred people took part in the construction 
and assembling of the Time Machine system. There 
were: a sphere of 20 cm with a double electromagnetic 
work surface (EWS) inside of the sphere of 1 meter with 
а double EWS, which was placed inside of another 
sphere of 2,1 meters with a triple EWS. Each EWS is a 
system of solenoids emitters, which create the 
convergent electromagnetic wave. Editor's: see details 
about the convergent electromagnetic waves in the 
previous article of the autor. 


The entire triple construction (like Russian doll 
Matroyshka) was supposed to use for the experiments 
with mice. For the experiments with a man we took out 
the inner EWS and the medium EWS worked as a 
‘module of useful load (UL). The medium and external 
spheres have the doors for access of a man and load. 
Also they have a simple system of life support (in 
particular, there are systems of passive and active 
conditioning and removal of the condensate), 
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Experiments with animals 


During the testing ofa new experimental system of TM 
уге supposed the following succession: mice were the 
first to take part in experiments, then cats, and a man. 
should follow them. A special delivery of 21 mice and 
then 10 laboratory mice from Moscow took place. During 
the experiments with mice, due to the anomalous zone 
influence and high temperature, most of mice (25 among 
31) died. But after that other mice survived during the 
2-hour experimentance, we decided to begin the next 
stage, 


‘The volunteer was chosen in a month before the 
experiments. Purebred cats are not good for the 
experiments due to their susceptibility, or their loving 
owners were afraid to make them the victims, The cat 
that we needed came himself. One of the members of. 

Kosmopoisk" experiments Мана Lorenz was buying 
ап ice cream, when an exhausted cat came from the 
nearest gateway for mendicancy. The future test animal 
was immediately called Plombir (sort of ice-cream) and 
brought to the research center. A month passed, and 
Plombir got his fit while eating the canned fish, caught 
all the mice in the surroundings and achieved the 
standard weight corresponding to his age. This old 
stager seemed to be the ideal candidate for our difficult 
experiments, which could have unpredictable results. 
But the cat was too experienced. When we turned on. 
the system in a distance of 200 meters from the cat, he 
somehow felt its weak field (possibly, cats exactly felt 
this field, because the system worked absolutely 
quietly). The cat had a foreboding in our intentions and 
scratched Masha, his “foster mother" (it was the first 
incident with this very kind cat). Then the cat quickly 
disappeared in the forest. In the evening, when we 
turned out the system, the cat came back. In the 
following days the cat also run at the first seconds of 
the experiments and appeared immediately after the 
last seconds. 


It was the very reason to take the dog as a first 
experimental animal. Just in few days before the first 
experiment the other volunteer appeared in the center. 
It was a black male dog of unknown breed with a white 
breast. We still do not know from what place in this 
wild forest he appeared. Due to his strange appearance 
(immediately after the decline of the young Moon) the 
dog got the name Lunokhod (Moon-buggy). This 
Lunokhod was put inside the system. During the 
boarding he was trembling with fear and he was not 
quite calm during the experiment. He had not patience 
for the planned 2 hours in the cabin, and he released 
himself and left the system at the 108 minute of the 
experiment. 


Not taking into account the nervous stress, we didn't 
found any deviations in the health of the dog as well as 
in the health of the last group of laboratory mice. At 7 
p.m. on August 26, 2001, after the final medical 
‘examination of the sleeping dog Lunokhod, we decided 
to start the experiments with a man. 


Experiments with a man 


Selection of the first candidates to the experimental 
group was made beforehand from several tens of 
volunteers. We didn't know exactly the extent of 
physical and psychological stress, which will influence 
the man during the travel in Time. That's why we had 
the extended requirements to the candidates. Though, 
after some articles and books about these experiments 
were published, our research center "Kosmopoisk" got 
several tons of letters with a request to take part in 
experiments and even to "travel to the Past to make 
some corrections there", we decided not to work with 
the volunteers, which have no training. Only members 
of "Kosmopoisk" took part in this selection. These 
members were tested in the real expeditions with very 
extreme conditions. 


‘The first man to take part in the experiment was Ivan 
Konov. Possibly this name will go down in history as 
а name of the first temporonaut. It will depend on 
the fact, how this series of experiments will be 
historically evaluated by other scientists, but now we 
‘can be absolutely sure that it was the first attempt to 
travel the man in Time by means of the technical 
device, and it isa real fact. 


The first flight of a man in Time took place from 7.30 
p.m. til 8.00 p.m. (August 26, 2001). Deceleration of the 
physical Time was registered during the half an hour of 
reference Time. The maximal decrease in the speed of 
‘Time constituted 3% regarding to the speed of reference 
Earth Time. Dr. V Chernobrov, Head of the experiments, 
made measurements and control of TM from the outside 


Since after the Konov's flight, in this day and the next 
days some more people took part in the experiments 
оп deceleration of Time inside the TM. They were: Dr. 
V. Chernobrov, V. Fokeev, A. Gavritchenko, D. Kurkov, 
M. Lorenz, L. Kuleshova, E. Golovina and others. 


What did people feel during the travel in Time? ОГ 
course, this question was the most interesting. There 
were no experiments with measurement equipment or 
animals inside the TM, which could give the answer. 
Only one man among 9 people felt nothing. 5 men among 
6 felt that their pulse became a little more rapid, easy 
giddiness, a little itch on the skin and other slight 
feelings. АШ 3 women felt a lot more range of emotions. 
They were: appearance of the “starry sky", "luminous 
vortex”, “color spots" in their field of vision, twist of 
their body, astral leaving their body, “freezing of 
extremities", et. 


‘There were no unusual feelings among the people, who 
were outside of the system, except headache. We 
should only say in addition, that we got the most 
surprising feelings before it was turned on, but not 
after it. Hero is a small ist of observations: a significant 
amount of ozone in the air (it was felt in several 
hundreds meters from the TM), sudden appearance and 
the similar disappearance of radiation (it was registered 


by devices), strange lighting effects (including the 
repeated lighting effects in the sky above the system), 
some strange sounds heard from tho inside and other 
‘objective and subjective feelings. We should underline 
that these feelings were observed before the first 
starting, Le. in the moment, when there were nothing 
inside the TM to create the strange smells, especially 
radiation, 


Conclusions from the experiments 


When the experiments are not finished, certainly we 
сап call them the preliminary conclusions. So, it was 
stated during the experiments, that the processes of 
acceleration and deceleration of Time are distinctly 
different in their characteristics and consequences. 
Thus, the deceleration occurred much more fluently and. 
steadily. During the acceleration sharp jumps in 
indications were observed. Tho general instability and 
dependence from the external factors characterized tho 
behavior of this mode of the TM. In particular, the 
instability of acceleration lies in the fact that with a 
fixed power the effect of Time course deviation 
depended on the daytime and the Moon phase. Possibly, 
it depended on the other reasons including the presence 
of operator near the TM. Even the small external 
influence (for example, mechanical vibration) led to tho 
significant change in the effect. 


In spite of the small changes of Time, even the so small 
acceleration can be called the likeness of "travel to the 
Future”, But deceleration is smaller than 1 hour per hour 
cannot be considered as a “travel to the Past”. So, 
physics of the Future Time is radically different from 
physics of the Past Time. 


Present Time is the transition or conversion of a multi- 
alternative Future Time in the unchangeable Past Time. 
So, flight to the Past Time (at the “negative density 
t/t,") and flight to the Future Time should be different. 
It can be compared with moves of an ant along a tree: 
from any point of a tree (from the Present Time) there is 
only one way down (to the Past Time) and there aro 
several ways upwards (in the Future Time). However, 
for different possible ways to the Future there are 
doubtless and most probable variants, also there aro 
impossible and almost possible variants. The movement 
to the Future will be especially unstable and power- 
intensive if the variant of Future is close to the 
impossible version. According to the suggested "law 
ofthe top of a treo *, the return move is possible only if 
the traveler in Time does not interfere with occurring 
events and his way to the Past remained unchanged, 
otherwise the traveler will return to another parallel 
Present Time of History on another branch of the tree. 
‘The penetration into the Future from the Present is 
hindered by the choice of a branch, but the return move 
from any variant of the Future Time to the Present Timo 
is possible regardless as to the behavior of the traveler. 


Experiments proved that the Person and Time have a 
very strong influence on each other. The effect of the 
operator on experiment is detected, but it has not been 
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investigated completely yet. It was found also that 
harmful effect on biological systems is not related to 
the process of movement in Time itself but is а result of 
the difference of the Timo rate value in various parts of 
a body (a biological system). 


Inside of the laboratory setup it was also discovered 
that Time could be changed with some inertia. Areas 
of space having different Time rates have vague borders. 
With sufficient difference in Time rate the human can 
see an area with a different Time rate as some white 
mist. Higher the difference - the mist is denser, that 
can be used as an alarm signal for biological systems. 
It is possible to consider Time-travel as possible and 
(after experiments with mice) there are reasons to 
suppose it will be safe for travelers if they follow certain 
rules. It is especially necessary to emphasize: the trips 
through Time (due to new discovered properties of Time) 
can't affect the Past and they can't change our past 
history. All the so-called paradoxes for the traveler in 
‘Time (for example when “he meets himself in the Past" 
or “he kills his grandfather in his childhood" have clear 
solutions in 3-dimensional Time. 


It is possible to consider as a proven fact that Time has 
‘more than one dimension, Lo. О. Bartini's theoretical 
calculations are confirmed by these experiments: Time 
has 3 dimensions. Hence our Earth world can be 
considered аз a 6-dimensional object: length, width, 
height, age or date of Time, variant of a History or 
erosion of Time, density or rate of Time. The concept of 

the Arrow of Time" as fourth dimension (moment of 
Time) is a particular case of the concept of sixth 
dimension (rate of Time) that leads to the physical 
concepts of gravitation and energy and they are 
simultaneously connected. Concepts of the * Einstein- 
Rosen bridges" known since 1916 or "worm-holos" 


introduced into science by John Willer in the 50's, are 
travels in $^ and 6" dimensions, i.e. the “classical” Time 
travels, which were described by H. Wells. 


Editor's: As the reader could note, the author does not 
disclosure the secrets of the TM design. From the photo 
you can see the electromagnets, which form the regular 
stereometrical construction as well as the cables from 
the TM to the control unit. Dr. Chernobrov mentioned 
the converging electromagnetic waves only. So, to 
understand how it works, itis necessary to get a clear 
notion of the converging electromagnetic waves. Let's 
imagine the ripple effect created by a stone in the water. 
‘The waves move from a central point to periphery. The 
converging waves are just an opposite process: the 
waves move from periphery to the central point. Is it 
possible in Nature? Yes, sure. Dr. Chernobrov wrote: 
“Let's throw a hoop on the water and inside of the hoop 
we'll seo converging waves." The Time Machine 
technology by Dr. Chernobrov is based on the similar 
principle. 


Time Machine Project 
Alexander V. Frolov 


ани Expert of the Russian Physical Society, 
тыла. 7-812-380-6560 Tet 7-921-093-2501 
Email песо @фїмайаугы alexQMtolovapbu 


May 29, 2002 


Faraday Labs Ltd and Dr. Vadim Chernobrov have 
signed the agreement on scientific-research work on 
Investigation of active properties of time. 


In the course of the previous experimental works, 
carried out by Dr. Chernobrov's research team during 
the period from 1984-2002, four versions of Time 
‘Machine had been made and tested, At these devices 
(the biggest system is about 1 meter in diameter) the 
effects of deceleration and acceleration of time course 
were created and measured. Tho principles of control 
of time course velocity were based on the 


Page 56 


‘Alexander V. Frolov, General Director Faraday Labs Ltd and Ph. 
Dr Vadim A. Chernabrov have just signed the Contract 


interconnoction of electromagnetic processes and 
physical properties of space-time. Special 
electromagnets, operating in pulse mode, aro placed at 
the spherical frame. They create the so-called 
“converging wave", which by Alexander Frolov is a 
longitudinal wave in nature, 


A joint solution of equations (IX) and (XII) gives us, as 
it is well known, a transverse wave with tho density of 
energy fow equal to: 


Б, = ВхН] 
А joint solution of equations (X) and (XI) gives а 


longitudinal wave with the density of energy flow equal 
to: 


Б 


zk А+]: 


As distinct from the emitters of transverse waves 
(dipoles of the cylindrical symmetry) the emitters ог 
longitudinal waves should have spherical symmetry, 
ie. to be the monopoles. 


During the analysis of the known physical fields we 
‘can see that most of them show themselves in a small 
volume near the sources, ie. nuclear field, field of weak 
interaction, electrostatic field (which is compensated 
by the fields of charges of other sign) and magnetostatic 
field, though the latter can spread for the distances 
similar to the size of Galaxy. However, electromagnetic 


waves and gravitational field are really long-distance 
fields. At the same time both fields decrease according 
to the analogous law: inversely to the square of 
distance, 


АШ this gives us a thought that the gravitational field 
can be undulatory just as the electromagnetic field. But 
unlike the latter it is some other class of waves, i.e. 
longitudinal, but not transverse. The penetrability of 
these waves should be very high. Admittedly, 
telecommunication by these waves can be made 
through the entire globe. 


We can suppose that typically wave phenomena should 
be observed in gravitational field, i.e. diffraction and 
interference, 


Material on this question was stated by the author in 
detail in 1991 in the article “Symmetrization of the 
Maxwell-Lorenz equations" in collected articles 
"Problems of space and time in modern natural 
science", part 15, Academy of Science, Russian 
Federation , Leningrad, 1991. 


Table 1 
ЕГ Dynamics in ime 
E=VxB o vxÉ-0 м ЕЦ [ 
У Б-р М - 
7 7 


Equations of connection 


Intensity of fields 
Sources of fields 


Vectorial products 


‘Scalar products 


Vp (ш vj ow 
У.В=0 (vil) 
H--VxD M m vxn- 2 ош) 


Dynamics n space: 


Suas space 


Time is a Physical Substance 


Prof. Dr. Kirill P Butusov 


One hundred years ago in 1889 Russian physicist LO. 
Yarkovsky suggested a thought [7] that attraction of 
bodies to the Earth is stipulated by inflow of ether in it, 
which is partially transformed into substance in bowels 
of the Earth. This thought showed a possible way to 
‘overcome the problem of warming-up of the Earth by 
particles falling on it. J. Maxwell wrote about it when 
he considered the hypothesis by Lesaje, which 
‘explained the gravitational interaction by the pressure 
of flow of "extraworld corpuscles” 


An important consequence about the continuous 
growth of the Earth's mass followed from the 
hypothesis by LO. Yarkovsky that found its confirmation 
їп further development of Earth science. 


It was showed in works by LV. Kirillov [2-4] that 250- 
350 millions years ago all continents closed up without 
any space on the surface of the globe of two time smaller 
diameter. There is also a consequence from his works 
that gravity in this epoch was two time lower than 
today. 


L.S. Smirnov and Ju.N. Lubina [6] paid their attention 
to the fact that in ancient sediments natural angles of 
slope of sands in aqueous medium greatly exceed 
‘modern ones. They worked several thousands of their 
‘measurements and data from literature and found that 
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gravity on the surface of the Earth grew in several times 
during last 1,5 billion years. 


‘Taking into account the simultaneous two time growth. 
of gravity and radius of the Earth we naturally come to 
а conclusion that mass of the Earth grew in В times 
during 250-350 millions years. A hypothesis by P Dirac 
that the cause of swelling of the Earth is a decrease of 
value of gravitational constant should be rejected since 
itis not true. 


Let's show that average density of tho Earth during the 
period of 250-300 millions years practically didn't 
change. Acceleration of free fall on the surface of the 
Earth can be found byu the formula: 


whore g is an acceleration of free fall, 
is a gravitation constant, 
М, p, Rare the mass, density and radius of the Earth. 


Let's find the density of the Earth from this formula: 


р= [7 


From this formula we can see that simultaneous growth 
of acceleration of free fall and radius of the Earth in two 
times, taken place in the period of 250-300 years don't 
affect the value of its density. 


Let's consider possible parameters, which define the 
growth of mass of the Earth, on the assumption of the 
hypothesis by LO. Yarkovsky. Let's regard that the 
density of energy flow, which flows into nuclei of atoms 
from outside, is defined by the density of energy of 
gravitational field on the surface of nuclei, and let's take 
the speed of movement of the flow equal to the speed 
of light: 


oi a 

= а 
where G is the tension of gravitational field, which in 
its turn is equal to: 


Ут, 
К, 
whore m, and R, are the mass and radius of nucleus. 


It follows that the density of gravitational energy will 
be equal to: 


[7 


am ы 
SRI e 


The value of the flow of gravitational energy, which 
flows into the nucleus, will be equal to: 


AW-amRDMi — (9) 
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where ¢ is the speed of the flow, At is the time of its 
inflow. Taking into account the ratio of mass and energy: 


mei-W, [7] 


Jet's find the increment of the mass of nucleus during 
tho time At taking into account the formula (5) 


Since densities of nuclei can be considered to be 
equal to each other, then: 


R= RAM; © 


where atomic weight is defined by the ratio between 
the mass of nucleus and nucleon: 


(10) 
From formulas (8), (9) and (10) we will get: 
AN at 
m, 2-с an 


Changing the increments on differentials we will get: 


a2) 


in which connection the value 8,-m'%; ie. it changes 
very slowly. That's why to be simple we will consider 
it as a constant in the first approximation. Let's find the 
value ê, 


667-10" -1,6735-10* 
2-056107) 3-107 


у 76445-10 7% sec” 


Considering that the relative increase of the mass of 
the Earth is equal to the same increase for nuclei of 
atoms 


ам 
M 8 ب‎ 
a9 (14) 
and solving this equation we will get: 
M=M,-exp(6.-0); 


Let's find the period of doubling of the Earth's mass: 


is a period of doubling of mass of nucleon numerically 
‘equal to: 


2M, =My-expl6,-t,); In2=8y-Ty 
0.69315 и 
I2 as 2 76445 
à " =0,9067-10"° sec = 287,33 min.years 
mi > a mo Let's calculate the average value ô, taking into account. 
] the elementary structure of Earth's substance on the 
basis of Brown's and Masset's data [1]. (See table 1). 
ol 
where ^7. an 
Table 1 
+ Element т Ly A RARE 
т будет 320 T 25198 087615 
2 | ion 250 56 3.8258 1.03963 
з | Siicon 145 28 3.0366 0.47858 
4 | Magnesium 125 24 2.8845 0.39191 
5 | зиш во 2 3.1748 0.27608 
TOTAL: 925 > E 306274 


It follows from the table that A, (3.06274) = 28.73; 


from this 
ё, =5y -AL = 076445-10 ^ -3,0627. 
23368-10 sec, 
as well as 
А is _ 287,33 _ 
2 730974 min. years. 


On the assumption of that mass of tho Earth increased 
in 6=2 times, let's find the time of its increase: 
=3t ,=93,8x3=281,4 mln years.The received figure 
keeps with the interval of 250-300 mln. years given in 
the works by Kirillov Let's calculate the value d, for an 
electron with a supposition that its density is equal to 
the density of nucleon: 


7645-10 ^ (837,4) = 


52 bilion years 


accordingly. 


Let's suppose, that the mass of an electron also 
increases by exponential law: 


т, =ma exp. D; (18) 
with this, if m, is the mass of an electron in the given 
moment of time, then m, is the mass of an electron in 
the moment of time, which is distant back on the value 
t. therefore, 


mg =m,-exp(-8,-; 09) 


‘Thon the energy of photon emitted by atom of 
hydrogen will depend on time in the following way: 


) (20) 
h 


where li, 7 — is a reduced Plank's constant, o is a 
2л 

cyclic frequency, o is a charge of an electron, n, k are 

the main quantum numbers. From this tho relativo 

change of frequency will be equal to: 


en 


(22) 
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From this: where lis the wavelength, 
dlis a distance to the object of observation, 
His Hubble's constant. 


(23) 
Now there is a following accepted value of Hubble's 
constant: 

Зо, atom of hydrogen will emit two different photons in 

the interval of time of dt. These photons are different " 3520 

from each other by their frequency at the value of. PEEL 2,4303-10" sec 


MPC 308610 
do - o-à, -dr; 
where 1 MPC is 1 mogaparsec equal to 3,086 10m. 
If we compare the photon, which came from the source 
situated on a distance of dl from us, with a laboratory 
photon, then the relative change of its frequency will 
be equal to: 


However, the value of the constant found by Hubble 
himself was equal to 530 (km/sec MPC), then in 1952 
Baade gave a value equal to 290 (km/sec MPC); lator а 
value of 180 (km/sec MPC) was received, and at last 
the value, which is accepted now, is given in the limits 
50.100 (km/sec MPC). The value of Hubble's constant 
(24) calculated by the formula (24) has a value of 


Le. the farther the source of radiation is situated from 624-107" sec! = 192,6(km/ sec MPC) 
us, the more its spectrum will be shifted in the direction 

of lower frequencies. Е. Hubble discovered this |. i blends with the dispersion of values given by 
phenomenon known as a wed shifty in 1929 and itis different authors [9] (seo Table 2) 

described by the formula: 


The result received by us is good to explain 
the “red shift” without using of the idea on 
extension of the Universe! 


Table 2 
* Author Year H km/sec. МРС 
T E. Hubble 1828 510 
2 V. Baade 1952 290 
з V. Baade, Н. Swop 1955 100 
4 E. Sandidge 1962 E 
5 S. Vandenberg 1965 100 
B E.Sandidge 1968 75 
7 E Sandidgo, G. Tammenn 1975 55 
8 R. Talla J. Fisher 1977 90 
B J. Voculaer 1979 100 
10| — G.Tammenn 1982 50 
11 | M. Aaronson 1982 85 


So, we got a connection between the mass of the Earth and time on the basis of Yarkovsky's hypothesis. 
Taking into account the formulas (1) and (14) we will get: 


dR 1 
а 3 


dM 


dg 
dt 


dr 


ô, ADM Sy ALR; рву 


‘Thus, we obtained that speeds of growth processes of different physical parameters (mass and radius of the 
Earth, acceleration of free fall) are proportional to the values of these parameters. Therefore, the value itself can 
servo as a measure of past time and the speed of change of the value of parameter as a measure of timo 


Really, the analysis of distributions of zones with increased value of acceleration of free fall on the Earth shows 
that location of all ancient civilizations get into these zones. It indicates tho higher time rate of evolution in these 
regions, which contributed to the quicker development of cultures of these civilizations. 
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As it is known, acceleration of free fall is less in area. 
near the pole in southern hemisphere of the Earth than 


Ag ‘ 
in north hemisphere on the value ^, = 30-10 


The difference in time of southern hemisphere from. 
northern hemisphere on the segment of time At should 
‘correspond to this value according to the formula (26) 
and it is equal to: 


3:30:10" 


О 1178-10" se 
7644510 


3733 


thousand years 


Therefore, evolutionary processes in northern 
hemisphere should surpass the same processes in 
southern hemisphere. Actually, we know that the 
whole range of ancient animals like marsupials had 
already disappeared in northern hemisphere and 
remained only in southern hemisphere. From the other 
‘side, approximately all ancient civilizations existed only 
in northern hemisphere. 


‘As tis known, in one's time it was supposed to make a 
‘analogy of time with the entropy of closed systems, 
which increases continuously like time does, to have a 
pictorial view of direction of time arrow. 


However, the analysis made above, which relies on 
‘geological experimental data, shows that itis better to 
сопе late the course of time with changes of mass and. 
radius of the Earth as well as with the change of 
acceleration of free fall. These changes are connected 
with deep processes in Nature called by the inflow of. 
‘some positive energy from the surrounding vacuum to 
the Earth and accordingly into nuclei of atoms. 


We should do only one step from the supposition on 
connection between time and process of energy 
inflow into nuclei of atoms to authentication of time 
with the flow of energy itself, and we will do it. 


So, let's suppose that time is some physical substance, 
‘which has positive energy and flows into nuclei of atoms 
from the surrounding vacuum. Thus, in our notions of 
timo we share A.N. Kozyrov's opinion [5], which consider 
that internal energy of stars grows due to the flow of. 
time. 


Inflow of some physical substance, which has energy 
and momentum, into bodies from the surrounding 
vacuum should lead to their mutual attraction as it was 
shown in the works by V. Thomson, who proved that 
attraction between bodies appears in the case of 
simultaneous inflow of some liquid into these bodies 
as well as in the case of outflow. That's why, taking 
into account Thomson's results, we can suppose that. 
time represents a physical substance, which has 
positive energy and flowing into nuclei of atoms or 
has negative energy and flowing out of them. 


‘The case of outflow is more preferable since gravitation 
energy is negative, as we know. 


‘This substance can be structured, for example, due to 
the wave process, i.e. it can represent a longitudinal 
wave, which enter nuclei or leave them. In this case an 
attraction between bodies also appears, as it was 
shown by К. A. Bjerknes [8] 


In further works we will try to build a theory of 
gravitational interaction of bodies on the basis of 
Yarkovsky’s hypothesis. 


Where is the source of this substance-time? If we 
suppose that the surface of elementary particle 
‘separates our space from some other space, then the 
‘outflow of substance-time comes from another space 
to our space. In the case of three-dimensionality of these 
spaces we should speak about seven-dimensional 
‘space-time, which includes our and another Universe, 
and they are connected by the flow of substance-time. 


It is possible that this process of transmitting of 
‘substance-time and accordingly energy and mass 
from one Universe to another one takes place as 
periodical oscillation from one side to another. 


Transmission of signal by meaus of the flow of 
‘substance-time, i.e. modulation of this flow, can allow 
to produce an immediate communication between 
points of our Universe though the space of another 
Universe situated inside of elementary particles. 


‘Thus, it is possible that the entire Universe is connected. 
together through time and all processes of the universe 
aro synchronized. 


Let's enumerate the results obtained in thr given 
work: 


1. The hypothesis by LO. Yarkovsky on the reason 
of growth of mass and radius of the Earth 15 
analyzed and its productivity is shown, 


2. Numerical values of constants of growth of mass 
and radius of the Earth as well as acceleration 
of free fall are obtained. 


3. The “red shift" is explained on the basis of 
Yarkovsky's hypothesis without attraction of 
hypothesis on expansion of the Universe, 


4. Numerical value of Hubble's constant is 
obtained. 


5. The explanation of correlation between location 
of ancient civilizations and zones of increased 
gravity is given, 


6. The explanation of advanced evolutionary 
development of northern hemisphere of the 
Earth is given and time of this advance is 
calculated, 
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7. "The notion of physical substance-time, which 
is the cause of growth of mass and energy of 
heavenly bodies, is introduced. 


8. Tho supposition on nature of gravitational 
interaction of heavenly bodies due to physical 
substance-time is made. 
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Experiments on Change of the 
Direction and the Rate of Time 


Dr. Vadim A. Chernobrov 


111653 Moscow, Nagatinskaya 19A “KOSMOPOISK" 


Professor М.А Kozyrev, Russia, who wrote some papers 
оп causal or asymmetrical mechanics, made the first 
experimental study into the physical properties of Time. 
Experiments managing the direction and rate of Time 
were made, Since 1967 in Moscow Aviation Institute 
some research works were made under the direction of 
Professor Felix Yu. Zigel (up to his death in 1988) on 
UFOs, which had some technical forms. According to 
the work on State Budget topic “Preliminary researches 
оп abnormal phenomena in the atmosphere” a lot of 
important information was collected on this phenomena. 
‘The information was used to determine connections 
between the cause and effect, and some physical 
processes were determined by authentic cases of traces 
and fragments, cinema and photos, and telemeter 
images of UFOs from 1987 up to the present time. There 
is data about influences of some parts of these objects 
and their body (surface of device) on the rate and 
direction of Time. To confirm this last statement a series 
of experiments was made with 4 types of laboratory 
systems (and in the present time one more system for 
new experiments is developed). 


In experiments on deceleration and acceleration of 
physical Time in a small closed area of space (made 
since 1988) the effect of electromagnetic field 
influence on space-time continuum was tested. The 
experimental system used to investigate such kinds of 
effects consists of a set of electromagnets connected in 
series and in parallel and they are installed on spherical 
surfaces. In various experiments from 3 to 5 
Electromagnetic Working Surfaces (EWS) were used. 
All EWS layers of various diameters were installed 
inside each other (similarly to a Russian doll 
"matrioshka"). The maximum EWS size was about 
‘meter, the minimum EWS diameter (internal) was 115 
‘mm, which is the quite sufficient to allow experiments 
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with some control equipment, detectors and animals 
(various kinds of insects and laboratory mouse) to 
investigate the so called effects of converging spherical 
electromagnetic waves. 


‘The measurements of Time rate were made by all known, 
‘modern means of measurement: all kinds of electronic, 
quartz, mechanical, nuclear clocks were used; as well 
as the specially produced duplicated quartz generators 
(to compare frequencies of standard heat-shielded 
generators); fiber-optic line diodes and other ways were 
tested. Though some kinds of measuring devices, for 
example, quartz clock, can be influenced by other 
physical factors, the duplication method of 
measurement allowed us to reduce the error of 
‘measurement. Thus a change in the rate of Time was 
produced (Professor Kozyrev named this “density of 
Time"). We can write t/t, where "t," is the normal Time 
of the Earth space and "t" is the local Time inside of 
tho experimental system. This change in the rato was 
detected as several seconds per hour, but in one 
‘experiment the deceleration of the Time was measured 
as minus 4 minutes per 8 hours (minus 30 sec per hour) 
due to some incompletely understood reasons. Slowing 
down of the rate of Time up to minus 1,5 sec per hour 
and acceleration up to plus 0,5 sec per hour was 
produced and explained. If we accept the usual Earth 
‘Time as t= + 1 it will become clear that we investigated 
a change in the speed of Time through a very small 
range: + 0,99 < t/t, < + 101. So, the tested subjects 
and animals at any mode of operations (slowing down 
ог acceleration) were moved into the Future faster or 
slower that those in normal space. 


‘Through experiment it was established that the 
processes of slowing down and acceleration of Time 
are absolutely different. The slowing down of Time was 
‘smoother and steadier than acceleration, which showed 
sharp jumps. The mode of acceleration is unstable and 
it depends on some external factors. In particular, the 
instability of Time acceleration is connected to the 
period of day or night and also the Moon phase, probably 
to other reasons. One of the reasons is human presence 
near the Time Machine. Even small external effects, for 
example mechanical vibration, can produce a great 
result and change the value of the effect. 


Experimenting With Time 
Prof Velimir Abramovich 


Velimir abramovieG@ hotmail.com 


1. All Physical and Biological Systems are naturally 
driven ‘time-machines’ with inbuilt internal times. 


2. There are three levels of Time: 


(a) “General Time” is infinite and essentially different 
and independent of Space and Matter; it is real, identical 
with a Being and exists beyond our sensory perception 
ав non-spatial, dimensionless entity. It generates, 
underlies and governs all universal phenomena 
appearing nowhere directly as the apparent cause of 
change and can be experienced through consequential 
events, only. Moreover, this is nothing new - “General 
Типо" works as any other known Natural Law, existing 
as a pure "Timo Principle". It belongs to the realm of. 
Metaphysics and its ontological definition is 
“Continuity”. However, what is the most important to 
be comprehended and recognized, is its rank: The “Time 
Principle” is the most fundamental "Natural Law”. Since 
it is dimensionless, the "quantum" concept is not 
applicable in its interpretation; 


(b) "Internal time" tho “time codo", which structures 
the Physical System and regulates its functioning, that 
means its reactive changing caused by external 
influences; 


(c) "Local timo" is the “time operator” or time condition. 
external to the Physical System and if applied on it 
yields its new physical state. In the case of total 
rearrangement of the "internal time code", the “local 
time operator” generates an entirely new Physical 
System. Both internal and local times are given and fixed 
by units of the frequency set of Electromagnetic 
Spectrum and that is exactly what the tim 
engineering makes possible and the time control 
achievable айт. 


3. Why EM fields are affecting (and adjusting) the rate 
of time flow in solid material objects? It might be so 
because Matter itself ultimately consists of the same 
kind of fields (deeply cooling the solid matter, 
experimentation finally gets the wave pattern, which 
behaves as Light and can be manipulated in the same 
way). What is related with time: "hard" particle or “soft” 
wave? Since specific times are given by frequencies, 
there is no actual “dualism” of Matter, but only relative 
effects due to time-arrangement of the frequencies 
involved. The natural frequency calculus between the 
internal “time code" of the Physical System and applied 
local "timo operator" creates properties of “softness” 


and "hardness". Probably, each of the chemical 
elements of the Periodic System has its own specific 
“internal time code” and their interactions are basically 
“time — operations". Resonance is a synchronicity of 
structures. The ancient Greek philosopher Democrites 
conceived that “Atoms” can be of any size and there 
aro worlds, which are built, of so big atoms that look to 
us as "empty" space and we are passing through them. 
without knowing. Today we maybe need а better view 
оп what are true atoms. "Atom" should be an 
elementary entity, indivisible under all conditions. 
Seems that it is the main property of the units of EM 
Spectrum; no matter how long it is, millimeter or 
Kilometer, EM entity cannot be cut in parts. Modulation 
is the “time-shift” effect too. Modulated EM emission 
still existe in whole, but cannot be so perceived in a 
new "present" created by modulating field. 


4. Arrow of time in Electromagnetic Spectrum: “Present” 
is established by the field, from which experiment 
begins (any frequency of the Spectrum can be used); 
higher frequencies are the "past"; lower frequencies are 
tho "future". So, naturally given time orientation past- 
future in EM Spectrum is represented as traverse from 
higher to lower frequencies (of course, the same holds 
for "term" and “wave-length"). Practically, there is no 
limitation in direction or rate of controlled time 
traveling. Whenever the EM field is ewitched on by 
man, the new initial time condition - the local-time 
“Present” is created. The set of three EM fields is the 
most effective covering of all the three modes of time: 
past, present and future. But, even better results will 
be obtained ifthe experimenter isolates his experiment 
from inevitable spontaneous influence of natural EM. 
fields - by additional, the fourth field of special 
characteristics. М the experimenter applies EM fields 
of higher frequencies, tho system will "travel" into 
the future; if lower frequency fields are applied, tho 
‘system will be shifted into the past; if applied EM fields 
are of the frequencies higher than those, which structure 
the system itself, it will be completely shifted into the 
future, it will disappear before the eyes of those who 
aro subject to reference “present time"; ifthe system is 
exposed to low frequencies (according to the exact 
‘mathematical Law, which regulates all the time-shift 
occurrences), the system will start moving in leaps, 
jumping in the fields or disappear into the past. 
“Jumping” is just a macro-effect demonstrating the true 
nature of motion in general: it is exclusively discontinual 
(quantization of space is the only physical solution to 
Zenon's paradoxes). It should be stressed here that 
Maxwell's Electromagnetics does not cover these cases, 
neglects inherent time-properties of EM Spectrum and 
is very distant of any consideration on active role of time 
in electromagnetic events (N. Tesla never used 
Maxwell's equations calling them "poetical") 


5. If we take very ancient radically realistic approach 
towards mathematics, we shall got its profoundly new 
picture that would enable us to comprehend its 
enormous, but still unused power. Taken as а whole, 
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mathematics is nothing else, but the hidden Science 
of Time (not only Algebra is that as was already 
indicated by Hamilton). The representation of the 
dimensionless "General Time" in Geometry is “Point”, 
in Arithmetic it is "Zero". "Point" is the "General Time" 
image; "Zero" is the "General Time" number. 
‘Mathematical operations themselves are also non- 
spatial and dimensionless, they are of time-nature and 
the “Time Principle" is working through them, they are 
time-tools. 


6. Geometrical and Arithmetical objects that have 
dimensions and quantities correspond to Space and 
Matter. Since the infinities cannot coexist (Melissus of 
Samos), if Time is infinite, Space and Matter must be 
finite. Space (or "Continuum" - ontological definition of 
Space as dimensional and finite) is structured of 
indivisible quanta of any length, arranged (rarified) by 
time. Range of Space quanta coincides with the range 
of EM Spectrum, in fact, Space and EM Spectrum are 
identical, and they are the samo. "Ono" is Arithmetical 
quantum of Space and should be interpreted as any 
‘present frequency" of EM Spectrum - frequency chosen. 
to start the time-experiment. "Ono" could be of any 
length as in Euclidian Arithmetic - "ono" is a "line". 
Kronecker was inspired stating that we should use only 
Natural Numbers ("created by God"). Indeed, using 
оде" as а "line" we can mathematically express the 
whole physical space. The ‘length’ has no preferential 
direction or position and from this follows that “spherical 
law" spontaneously generates a Sphere. To build tho 
whole space, only one dimension - length (Diameter) 
and “spherical law" are necessary; other dimensions 
and Space properties appear with them. Natural 
Numbers (except 
"line" or "quantum of space") correspond to internal 
and local times. But, if we look closely, we shall find 
that both internal and local times are contrary (mutually 
dependant) operators, which generate and conduct 
Space and Matter through constantly time-shifting. 
Time is also the cause of "eternal motion" in the 
Universe; the motion is asinchronicity like it is the. 
change itself. 


Matter is a Number... 


7. Matter is a Number. Physical system is a special case 
of space-configuration subjected to only one and 
intrinsically harmonious internal "timo code"; it is 
conducted (set into motion) by local “time operator", or 
external EM fields. (N. Tesla noted that there is no 
energy in the system besides that which is incoming 
from the environment - "There is no energy in matter 
except that absorbed from medium.") 


Ball Lightning ("Fire Balls") is a primary natural macro- 
fusion. “Fire Balls" are synthesizing of EM fields by 
"ime-mathematics” and can be stable structures under 
certain EM conditions. Material bodies are formed in 
the same way; the difference is only in complexity 


Page 4 


(number of time-organized frequencies). The Law (Time) 
and the initial shape (spherical) are the same; varieties 
in size come from the constitutive frequencies and 
varieties in shape (deformations of the sphere) come 
from “local time operators" (external ЕМ fields). 


3. In the entire History of Science, Kozyrev was the 
first who clearly pointed the deepest issue in Physics 
claiming that concepts of Force (and Energy, as well) 
are to bo substituted by "Timo", by formulation of 
the “Time Law”. For him Time was a Force. (Already 
Archimedes thought that notions of "Timo" and “Force” 
‘suffer of overlapping contents and because of that both 
are indistinct; he also believed that leverage has 
mystical" properties: longer physical leverage plus 
weight is heavier than the shorter leverage plus the 
equal weight, but needs less force to be operated. For 
Archimedes it demonstrates the unrevealed relation. 
between Space and Force. However, let's consider the 
‘mathematical leverage”: its "hands" are dimensional, 
have length, but what about ite “stand-point"? Is the 
dimensionless "stand-point" of a mathematical leverage 
- а Space, spatial? It doesn't look like that. Newton in 
“Principia” said: “The Absolute Time flows..." How 
comes that “motion of time" and what is its elation to 
Force? Newton was seeking for the “cause of Force". 


9. In conclusion: contemporary theoretical research in 
Physics, especially in Cosmology, is deeply disconnected 
with Physical Reality. The Criteria of “natural imitations 
in mathematics" (Rene Thom) are to be reintroduced as 
strict physical interpretation of every symbol and formula 
used in physical experimenting. The role of Time is 
almost completely unknown. Time is considered inactive 
in experiments; there are no even its Hypotheses, not to 
mention the lack of any kind of its definition. The 
Relativity Theory cannot help very much, since Einstein 
started from the assumption that "Timo isn’t really 
existing". But, according to the extremely important 
work of Vadim Chernobrov, the pioneer of intensive 
‘experimenting with the "change of rate of time flow" 
‘caused and controlled by EM fields, the path has been 
found leading to the full cognition and mastering of Time. 
Soon it will be obvious that all the physical experiments 
are ultimately explainable as Time-based. Time 
generates Space and then Matter; it is the cause and 
conductor of all the cosmic change. Successful 
‘experimenting with Time by EM fields is uncovering 
totally new fundamont of Physics. Tho valid, repeatable 
and easy measurable initial results in obtaining "Time- 
control" are not in question, there are more of them then 
we can recognize as such at the moment. However, the 
corresponding new mentality in Science needed to 
release ideas in support of the new, I would dare to say 
— "Time-shift Technologies” - is yet to come. 
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Practical Application of Time 
Rate Control (TRC) Theory 


Alexander V. Frolov 


In the modern World strategic balance of political forces 
is provided mainly due to military power. Not one country 
can be sure that use of weapons will remain without a 
responso action from the enemy. Rather the contrary, this 
response action is unavoidable. Maintenance of this 
condition is a guarantee of some stability in the world. 
‘This condition is an example of cause-effect relations. 
In reality they have some probability or "extent of 
hardness". The period of delay and the scale of 
consequence describe this hardness of cause-effect 
connection. The power of these processes as well as 
the forms of cause-effect manifestation also can be 
different. The similar situation is observed not only in 
relations between states, but also on other levels of 
social relations, though the causality here is not so hard. 


We can find the reflection of our desire to restore the. 
justice in the principle of causality. We can assume that 
religious commandments, social rules of behavior for 
people and state laws written by people are the 
analogues of real physical mechanism. The space itself 
is designed according to this higher law. Let's remind 
also the law of momentum conservation, law of 
electromagnetic induction and its manifestation in the 
common electromagnetic transformer. Theory by N.A. 
Kozyrev [1] considers cause-effect relations from 
positions of the concept of active properties of time. In 
this concept the speed of the course of time is defined 
аз a ratio of distance between the cause and the effect. 
to the period of ime delay between them. For our space 
it is equal to the product of the speed of light and the 
fine structure constant, i.e. the speed of the course of 
time is 137 times smaller than the speed of light. Let's 
note, that it is not the speed of motion in space, but the 
"rotation speed of the cause-effect connection’. From the 
other hand, in his work [2] Dr. Shipov presents the 
‘mathematics of four-dimensional rotations and firstly 
introduces the notion of torsion fields, In my mind, there 
is a clear analogy between notion of four-dimensional 
rotations in torsion technologies and cause-effect 
transformations by Kozyrev. 


Now let's try to clarify physical sense of the fino structure 
constant, This constant is known in physics mainly as a 
factor, related with ratio between own spin and orbital 
spin momentum of a particle. Besides, Dr. Spartak M. 
Polyakov in his work [3] described internal structure of 
photon. On his assumption, minimal prolongation of any 
electromagnetic quantum is equal to the product of the 
wavelength and ratio between the fine structure 
constant and the speed of light. So, the internal structure 
of photon according to Polyakov reflects the features of 
inner structure of space, which was described by 
Kozyrev. Also we have to note Dr. Rykov's work on the. 
fino structure constant [4]. He showed that the Planes 
constant depends on parameters of Ether and the fine 
structure constant, so we can assume an analogy 
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between structure element of Ether" and "elementary 
cause-effect connection’. Also there is a clear analogy 
between Rykov's notion of "elasticity of Ether structure" 

and Kozyrev's "hardness of cause-effect connection’, 
‘which in my view can be described as some probability 


‘These links between few theories had not been 
discussed before and now we have a conclusion, which 
first gives us theoretical grounds for the known. 
supposition that light (electromagnetic wave, i.e. 
photon) and time are allied physical notions. So, it is 
possible to state the following: The fine structure 
constant а factor, which related with present physical 
structure of our space-time. Another structure of space- 
time means changes of all constants and all properties 
of matter. It means other time and other matter. Physical 
properties of element of space-time (some ‘elasticity’ or 
"hardness of cause-effect connection’) defines Plank's 
constant, speed of light and speed of course of time (rate 
of cause-effect transformations). Since cosmic processes 
define the fine structure constant, then all physical 
properties of our real space are the effect of real cosmic 
processes. There is similar situation in micro world, in 
which the fine structure constant is described by 
parameters of own spin and orbital spin of an elementary 
particle. Ifnow we have a real understanding of the fine 
structure constant, then it should be possible to create 
local space-time by means of special technical systems. 
Space-time engineering becomes an applied science. 
From this we can develop the practically valuable 
technologies. 


‘There is a real way to confirm this conception. The 
cosmic processes (motion of planet, stars and other 
processes in Galaxy) are stable only for relatively short 
period of our observation and some variations should 
bo detected for a long period of time. In the article 
"Search for Time Variation of the Fine Structure Constant" 
John К. Webb and other authors investigated possible 
variation in the fine structure constant [1]. Also in 
another article ‘Space-Time Variation of Physical 
Constants and Relativistic Corrections in Atoms" the 
author V. A. Dzuba reported on this topic [2]. Analysis of 
the light from distant quasars has shown that billions of. 
years ago the fine structure constant was different at 
earlier times in the history of the Universe. Now the 
value "alpha" a = 1/137 is a little bit more than in the 
past. 


According to Kozyrev, the speed of the course of time 
(rate of cause-effect transformations) can be calculated 
v-casc/137 E! 


where c is the speed of light. Increase of the fine 
structure constant means an increase of the speed of 
the course of time for our space-time, 


According to Kozyrev, there are two extreme cases of 
the cause-effect relations: 


1. 1а classical mechanics the distance cannot be 
equal to zero, but time can be arbitrarily small, including 


the situation, when it can be equal to zero. The speed of 
the time course in this case is equal to infinity. 


2. In the atomic world vice versa the speed of the 
course of time is equal to zero since the distance can be 
equal to zero, but there is always some delay in time, 
which we should take into account. 


Ош real world occupies the intermediate position and 
ithas a certain time course as a transformation of the 
cause to the effect. There is a conclusion: Modern World 
became more stable and its laws became moze similar 
to classical mechanics laws due to strengthening of the 
causality. Also it is possible to state the following: at 
the beginning of our World, physical laws of its space- 
time were more similar to laws of quantum mechanics. 


It is possible to assume that changes in physical laws 
are related with changes of position of our real World 
in the Universe due to the cosmic processes of motion. 
In other words, from point of view of the Ether 
conception, it can be explained as some natural 
changes in density and other parameters of Ether wind 
in space of our planet for different stages of 
development of our Galaxy in the Universe. 


Let's consider how can we use this natural cause-effect 
mechanism of space to create teleportation systems or 
"an ideal weapon" and how it will work. But at first we 
should specify some notions. 


So, the real World occupies the intermediate position 
between classical mechanical World and quantum World 
and we move from chaos of quantum World to the 
strengthening of the causality. Specific parameter of 
space is a certain speed of the time course as a 
transformation of the cause to the effect. М.А. Kozyrev 
supposed and showed in the series of experiments that 
for interaction of some systems with the flow of time we 
сап expect the appearance of additional forces in these 
systems. Therefore, mechanical tensions and changes 
of full energy of the system can occur due to the changes 
of energy of the time course [1, p. 344]. We should note, 
that all material systeme always exist in time and in 
this sense they always interact with time. The cause of 
the appearance of additional forces is the asymmetry 
of the cause-effect energy relations. It can be realized 
by means of various technical methods. We should also 
note that according to Kozyrev '.. mechanics, which 
corresponds to the principles of causality, should be 
developed from the extreme case of Newtonian 
mechanics, but not from the quantum mechanic case. 
Some features, which are characteristic to the quantum 
mechanics, can appear during this process. For example, 
we can expect the appearance of tho quantum effects 
in the macroscopic mechanics" [1, p.345]. 


Further we can turn to the consideration of new 
conception of defense. Let's suppose, that military 
system A stroke some system B. For the real World we 
should take into account, that there is some distance in 
space between systems A and B. Manifestation of the 
forces of causality is expected only in the irreversible 


processes. That's why we suppose that the impact led 
to the irreversible processes in the system B. In such a 
way the common cause-effect connection will form a 
cycle. 


Now let's suppose, that the system B could prevent the 
irreversible processes of its destruction by some 
technical way, for example, by means of anti-missile 
rocket. The cause-effect connection will form a cycle in 
this case also. It was made by certain actions in the 
period, when the system B was stricken, but the effect 
had not came yet. Theoretically it is possible since with 
the known speed of the time course for some real 
distance between the interacting systems, interval of 
time between the cause and the effect cannot be equal 
to zero, But in real situations instantaneous or sufficiently 
prompt reaction of the system B is not possible. Just 
rely on this aspect, the system A will try to reduce delay 
between "cause" and "effect" and distance between its 
military base and the system В. 


New conception of weapon does not mean the repulse 
of the impact by some material counteraction, Le. by 
means of some energy consumption. Since it is 
impossible to do so that the cause-effect connection 
will not be closed (it will contradict to the laws of space 
structure), then it is necessary to close it artificially. 
Inother words, itis necessary to put in action the natural 
‘mechanism of causality before irreversible damages of 
the system B occurred. 


For more than defense action, itis possible to produce 
a response action to the system A through the natural 
‘mechanism of causality. The effect (equivalent of missile 
action) should come in area of space, whore the cause 
was, but a little bit later. Spatial matching of cause and 
effect in one point (with some interval in time) is possible 
in quantum mechanics, as we considered above. 
‘Therefore, the techniques being in arsenal of the system. 
В should change the parameters of space (reduce the 
speed of the course of time in some area of space) in 
such a way, which allows the laws of quantum 
‘mechanics to work for the system A. 


We can hardly suppose the possibility to create an 
artificial 100% quantum mechanic reality in macro world, 
but it can work even partly. In this case the effect will 
como in the same place, where the cause (system A) is 
situated. The real position of the cause in the Universe 
does not play any role. The energy ofthe system A should 
change due to the active properties of time. According 
to Kozyrev, these properties led to the appearance of an 
additional torsion moment in the experimental unit. On 
the micro-level it can mean that energy of atoms of matter 
will change in the area of cause and this will produce 
‘mechanical destruction of the system A. 


In any caso it should lead to increase of entropy in 
area of space where the cause is situated. 


‘This effect is an analogy of change of the light beam. 
trajectory on the boundary between two mediums of 
different index coefficient. With the full reflection the 
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whole momentum should return to the launching point 
of the missile, but not due to the return of the missile 
itself The equivalent of this momentum returns due to 
the active properties of time and not in the form of the 
linear vector of speed, but in the form of additional 
‘energy, which is transferred to the particles of matter 
due to changes of the time course, 


Only part ofthe momentum will returns with the partial 
reflection. It will increase the entropy of all matter in 
area of the cause, 


Technical realization of these 
principles depends on the final 
goal of the research work. To 
make it easier, the term "speed 
of the course of time" can be 
replaced with the notion of 
"density of ether" and "speed of 
the ether flow". 


Another aspect is following. In area of space with 
changed time course, the changes in operation 
parameters of electronic equipment will not allow 
controlling the missile. Thus, this part of defense problem 
is solved also. We should note that Kozyrev's 
experiments already proved the influence of changes in 
the time course on the quartz oscillators, sensors, semi- 
conductors elements and resistors. A number of other 
authors showed the influence of radiation of a special 
‘kind’, for example, torsion fields, to the speed of chemical 
reactions proceeding and physical properties of 
‘materials. Since the area of space with the changed 
properties can have significant sizes, then by means of 
this method we can provide the defense of large 
territories. 


Technical realization of these principles depends on the 
final goal of the research work. To make it easier, the 
term ‘speed of the course of time" can be replaced with 
the notion of "density of ether’ and “speed of the ether 
flow", A number of authors consider time as a result of 
‘motion in ether. Really, the Galaxy, stars and planets 
‘move in the universal medium. From this point of view 
we can consider one more useful analogy. The known 
Archimedes! law defines the forces acting on the body, 
which is immersed into some liquid. 


‘The analogy between ether and liquid is considered and. 
experimentally proved by Dr. Alexander М. Mishin [7] 
and others. 


Further we can turn to the forces analogous to 
Archimodos' forces and they act to the area of space 
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with the changed course of time. Due to these forces, 
this area of space will be forced out in some direction. 
It is known that the balloon is forced out from the dense 
air in the direction of the rarified one. There is a question: 
is the area of slowed time the more dense ether or more 
rarified ether? 


According to Kozyrev, the following terminology is 
accepted now: matter acquires more ordered structure 
(less entropy) in the area of high density of time [1, p. 
387]. Usually time course is directed from tho past to 
the future and in this case the entropy always increases. 
That's why the decrease of entzopy corresponds to the 
decelerated time course and to the area of high density 
of time. 


From the ether conception we can get the same 
conclusion. Besides, we get a number of technical 
details, More dense ether means more number of ether 
elements in the same volume. Earlier we considered time 
as an order of elementary cause-effect connections. 


‘Thus, we can make an important conclusion: the 
elementary cause-effect connection is an element of 
ether (graviton in some conceptions), which was the 
subject of many scientific researches. In full accordance 
with Kozyrev's theory, the denser ether, the more 
elementary cause-effect connections are required for the 
same action. That's why the time course is slowed in 
more dense ether. 


The area of accelerated time course should be forced 
ош in the direction of the rarified ether. Analogously, 
the area of slowed time is forced out in the corresponding 
direction, tothe more dense ether. It is a theoretical basis 
to create the teleportation systems. 


Оп the basis of these considerations it is possible to 
design new defense systems and principally new 
transport systems. 
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constituent of bigger system, until everything is 
embraced by the Biggest System, that is tho Universe. 


The seventh principle of the universal energy 
interchange is the physical realization of the law of unity 
and struggle of oppositions. This principle determines 
spontaneous creation of thermodynamic and 
antigravitation potentials. Any local matter mass (a 
body), situated in the open space, creates an exchange 
process with the surrounding aether volume in the way 
that more fine-structure fluid aether is absorbed by the 
body, and the less power-consuming gas aether is 
radiated. As the result the body as a heat engine gets 
energy due to the cooling of aether exteriors. At that, 
antigravitation forces acts between bodies and aethor 
exteriors, which have different temperature. 


This principle, which establishes the existence of 
antipodes of the second law of thermodynamics and 
Newtonian attraction, is realized mainly in cosmic scales 
and explains in which way the energy is created in the 
bowels of planets and stars and why the Universe is 
stable as regards to gravitation. Obviously, the most 
unexpected for the modern Physics is the discovery of 
non-traditional nuclear processes where conditional 
reactions of decay and fusion occur at the usage of 
quasimattor. 


Moro deep research of new experimental results and of 
the stated above scientific principles lets to determine 
the priority-driven strategic tendencies in Physics, to 
open more entirely the laws of mechanics and 


thermodynamics of many-dimensional aether, including 
the theory of non-traditional waves and new types of 
electromagnetism. At that, the supreme aim is the 
research of differences in aetherodynamics laws on the 
Earth (in a laboratory) and in outer space, the 
unknowing of these differences has caused logical 
insularity, false all-sufficioncy of classical physics, which 
had refused as “not wanted" the aether conception and. 
fundamental Universal laws. 
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Irving Langmuir and Atomic 
Hydrogen 
Nicholas Moller 


Editorial 


In this paper Dr. Nicholas Moller describes the history of 
development of Atomic Hydrogen technologies in details. 

Itis remarkable that this technology can be applied not. 
only for welding processes but also as a clean free energy 
source. It is important to note that in this case the 
hydrogen process does not involve a consumption of 
hydrogen, which is not combusted in the process. Atomic 
hydrogen is not really a fuel but rather a medium, 
gateway or a super-conductor of ZPE form the vacuum 
of space, converting ZPE radiation and ultra-high 
frequency electrical energy into infrared (heat) radiation. 


This is the story of Irving Langmuir who was the first 
to develop a theory on Atomic Hydrogen on the basis of. 
‘empirical research and experimentation. His work in this 
field lasted from 1909 to 1927. During this period he 
was employed by the Research Laboratory of General 


Electric Company. Patents and discoveries developed 
by Langmuir during his time with General Electric were 
to а considerable extent instrumental in laying the 
foundations for what is today one of the largest 
corporations in the world. 


‘The question that gave birth to this article, is why his 
work and discoveries on Atomic Hydrogen were the only 
work that received hardly any attention at all and why 
his revolutionary breakthrough was deprived of world. 
attention for almost 100 years? This question becomes 
‘even more relevant when taking into consideration the 
high standing he enjoyed with his contemporaries 
including being awarded the Nobel Prize in Chemistry) 
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and with his employers, which is an acknowledgement 
of the high commercial value of all his other work. 


The answer to this question is given through a detailed 
account of his work on Atomic Hydrogen and followed 
by suggestions for new applications of Atomic 
Hydrogen in the field of CLEAN SUSTAINABLE 
ENERGY. 


Irving Langmuir was born in Brooklyn, New York, on 
January 31, 1881, as the third of four sons of Charles 
Langmuir and Sadie, nee Comings. His early education 
was obtained in various schools and institutes in USA, 
and in Paris (1892-1895). He graduated as a 
‘metallurgical engineer from the School of Mines at. 
Columbia University in 1903. Postgraduate work in 
Physical Chemistry under Nernst in Géttingen earned 
him the degree of M.A. and Ph.D. in 1906. 


Dr. Langmuir returned to America and became an 
Instructor in Chemistry at Stevens Institute of 
‘Technology, Hoboken, New Jersey, where he taught 
until July 1909. Then he entered the Research 
Laboratory of General Electric Company at Schenectady 
where he eventually became an Associate Director. 


Langmulr's studies embraced chemistry, physics, and 
‘engineering and were largely the outgrowth of studios 
of vacuum phenomena. In seeking the atomic and 
molecular mechanisms of vacuum phenomena he 
Investigated the properties of adsorbed films and the 
nature of electric discharges in high vacuum and in an 
environment of certain gases at low pressures. 


His work on filaments in gases led directly to the 
invention ofthe gas-filled incandescent lamp and to the 
discovery of atomic hydrogen. Later he applied his 
knowledge of atomic hydrogen in the development of 
the atomic hydrogen welding process. 


He was the first to observe the very stable adsorbed 
‘monatomic films on tungsten and platinum filamonts, 
and was able, after experiments with oil films on water, 
to formulate a general theory of adsorbed films. Ho also 
studied the catalytic properties of such films 


Langmuir's work on space charge effects and related 
phenomena led to many important technical 
developments, which have had a profound effect on later 
technology. 


In chemistry, his interest in reaction mechanism caused 
him to study structure and valency, and he contributed 
to the development of the Lewis theory of shared 
electrons. 


Some ofthe awards he received include: Nichols Medal, 
(1915 and 1920); Hughes Medal (1918); Rumford Medal 
(1921); Cannizzaro Prize (1925); Perkin Medal (1928); 
School of Mines Medal (Columbia University, 1929); 
Chardler Medal (1929); Willard Gibbs Medal (1930); 
Popular Science Monthly Award (1932); Nobel Prize in 
Chemistry (1992)(Although Niels Bohr recommended 
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him for the Nobel Prize in Physics, Langmuir was 
awarded the Prize for Chemistry. A fact that most 
probably bears relation to the efforts of ignoring the 
importance of his discoveries on the properties of 
Atomic Hydrogen.)'; Franklin Medal and Holly Medal 
(1934); John Scott Award (1937); “Modern Pioneer of 
Industry” (1940); Faraday Medal (1944); Mascart Medal 
(1950). 


In addition, he was a Foreign Member of the Royal 
Society of London, Fellow of the American Physical 
Society, Honorary Member of the British Institute of 
Metals, and a member of the British Chemical Society 
(London). He had served as a President of the American 
Chemical Society and as a President of the American 
Association for the Advancement of Science. 


Honorary degrees were bestowed upon Langmuir by 
the following colleges and universities: Northwestern, 
Union, Edinburgh (Scotland), Columbia, Kenyon, 
Princeton, Lehigh, Harvard, Oxford, Johns Hopkins, 
Rutgers, Queens (Canada), and Stevens Institute of 
Technology. 


Dr. Langmuir's hobbies were mountaineering, skiing, 
fying. However, his biggest hobby and life passion was 
the pursue of the understanding of tho mechanism of 
simple and familiar natural phenomena, 


He married Marion Mersereau in 1912. They had a son, 
Kenneth, and a daughter, Barbara. He died on August 
16, 1957 after a short illness. 


General Electric Company 


Langmuir first entered the Research Laboratory of 
General Electric Company in summer, 1909, expecting 
that by fall he would return to Stevens Institute, where 
he had been teaching chemistry, Instead of assigning 
him to any definite work, Doctor Whitney who headed 
the Lab suggested him to spend several days in various 
rooms of the laboratory, becoming familiar with tho work 
that was carried out there. Dr. Whitney also asked him 
to let him know what he found the most interesting as 
a problem for the summer vacation, 


A large part of the laboratory staff was busily engaged 
in the development of drawn tungsten wire made by 
new Coolidge process. A serious difficulty was being 
experienced in overcoming the “offsetting” of the 
filaments. It was a kind of brittleness, which appeared 
only when the alternating current was run through 
lamps. Out of a large number of samples of wire, three 
had accidentally been produced which gave lamps that 
тап equally well with alternating and with direct 
current, but there was no explanation as to what had 
mado these wires so good. It seemed to Langmuir that 
there was one factor that had not heen considered, 
which was, that the offsetting possibly was due to 
impurities in the wire in the form of gases, He therefore 
suggested to Doctor Whitney that he would like to heat 
various samples of wire in high vacuum and measure 
the quantities of gas obtained in each case. 


When he observed the laboratory, he had been 
particularly impressed with the remarkably good 
methods that were used for exhausting lamps. These 
methods were, he thought, far better than those known 
to scientific research workers of this time. His desire to 
become more familiar with these methods was 
undoubtedly one of the factors that led him to select an 
investigation of the gas content of wires for his first 
research, 


After starting the measurements that he had planned, 
he found that filaments gave surprisingly large 
quantities of gas. Within a couple of weeks he realized 
that something was entirely wrong with his apparatus, 
because from a small filament in a couple of days he 
obtained a quantity of gas which had, at atmospheric 
pressure, a volume 7000 times that of the filament from. 
which it appeared to have come; and even then there 
was no indication that this gas evolution was going to 
stop. 


At the time one could find in the literature - for example 
in J. J. Thomson's book on the “Conduction of Electricity 
through Gases" - many statements that metals in 
vacuum give off gases almost indefinitely, and that itis 
impossible to free metals from gas by heating. Still he 
thought that 7000 times its own volume of gas was an 
entirely unreasonable amount to obtain from a filament. 
He spent most of the summer trying to find where this 
gas came from, and did never investigate the different 
samples of wire to see how much gas they contained. 
‘To any other researcher, it would have been much more 
logical ifhe had dropped the work as soon as he found 
that he would not be able to get useful information on 
the "off-setting" problem by the method that he had 
employed. Instead Langmuir continued working. 


What he really leamed during that summer was that 
glass surfaces, which have not been heated along time 
in vacuum slowly, give off water vapor, and this reacts 
with a tungsten filament to produce hydrogen. At the 
same time, the vapors of Vaseline from a ground-glass 
joint in the vacuum system give off hydrocarbon vapors, 
which produce hydrogen and carbon monoxide. 


This summer work was so interesting to him that he 
dreaded to return to the comparative monotony of 
teaching, and gladly accepted Doctor Whitney's offer 
to continue working at the laboratory. No definite 
program of work was laid down. At first he was given. 
one assistant and then others to continue experiments 
on the sources of gas within vacuum apparatus, and a 
study of effects produced by the introduction of various 
gases into tungsten filament lamps, The truth is that 
he was merely curious about the mysterious phenomena 
that occurred in these lamps. Doctor Whitney had 
previously found that gases had a habit of disappearing 
in lamps, and no one knew where they went to, so 
Langmuir wanted to introduce each different kind of 
gas, which that he could lay his hands on, into a lamp 
with a tungsten filament and definitely find out what 
happened to that gas. 


It was the universal opinion among the lamp engineers 
‘with whom he came in contact that the better vacuum. 
could be produced in a lamp, the better lamp would be. 
Doctor Whitney, particularly, believed that every effort 
should be made to improve vacuum, for all laboratory 
‘experience seemed to indicate that this was the hopeful 
line of attack on the problem of a better lamp. However, 
Langmuir really didn't know how to produce a better 
vacuum, and instead proposed to study the bad effects 
of gases by putting gases in the lamp. He hoped that in 
this way he would become so familiar with the effects 
of these gases that he could extrapolate gas pressure 
to zero, and thus predict, without really trying it, how 
‘good the lamp would be if they could produce a perfect 


He found this principle of research to be extremely useful 
ов many occasions. When it is suspected that some 
useful result is to be obtained by avoiding certain 
undesired factors, but it is found that these factors are 
very difficult to avoid, then it is a good idea to increase 
опе ofthese factors so as to exaggerate their bad effects, 
and thus become so familiar with them that one can 
determine whether it is really worth while avoiding 
them. For example, if you have vacuum in lamps as good 
ав you know you can produce, but suspect that lamps 
‘would be better if you had vacuum, say, 100 times as 
{good it may be the best policy, instead of attempting to 
devise methods of improving this vacuum, to spoil the 
vacuum deliberately in known ways, and you may then 
find that no improvement in vacuum is needed or just. 
how much better the vacuum needs to be. 


During these first few years, while ho was thus having 
а good time satisfying his curiosity and publishing 
‘scientific papers on chemical reactions at low pressures, 
he frequently wondered whether it was fair that he 
should spend his whole time in an industrial 
organization on such purely scientific work, for he didn't 
really soo what applications could bo made of it. Several 
times he talked the matter over with Doctor Whitney, 
saying that he could not tell where this work was going 
to lead them. Whitney replied that it was not necessary, 
as far as he concerned, that it should lead anywhere. 
Не would like to see him continue working along any 
fundamental lines that would give them more 
information in regard to the phenomena taking place in 
incandescent lamps, and that he should feel himself 
perfectly free to go ahead on any such lines, which 
seemed to be interesting to him. He had been working 
for nearly three years in this way with several assistants 
‘working for him before any real application was made 
of any of his work. In adopting this broadminded 
attitude Doctor Whitney showed himself to be a real 
pioneer in the new type of modern industrial research 
known as Free Research, and thus made Langmuir the 
first scientist in modern history, who got tools and 
resources for free research. 


He had to devise new types of vacuum apparatus for 


his study of the effect of gases. He needed particularly 
to be able to analyze the small quantities of gas that 
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existed in the tungsten lamp. With some of this special 
apparatus he was able to make a practically complete 
quantitative analysis of an amount of gas, which would 
occupy about 1mm? at atmospheric pressure. In this 
sample of gas they could determine the percentages of 
oxygen, hydrogen, nitrogen, carbon dioxide, carbon 
‘monoxide and inert gases, 


In regard to the behavior of the different gases, which 
he introduced into the lamp bulb, he found that no two 
gases acted alike. For example, Oxygen attacked the 
filament and formed tungstic oxide, WO, It seemed to 
be simple enough, but the kinetics of the reaction 
presented many features of considerable scientific 
interest. 


During the studying of the effect of hydrogen he 
observed very peculiar phenomena. A limited amount 
of hydrogen disappeared and became adsorbed on the 
bulb, where it remained in a chemically active form, 
which was capable to react with oxygen at room 
temperature oven long after the tungsten filament had 
been allowed to cool. These suggested hydrogen atoms 
and seemed to confirm some conclusion, which 
Langmuir had already drawn from observations on the 
heat losses from tungsten filaments in hydrogen at. 
atmospheric pressure. During the making squirted 
tungsten filaments, and sometimes during the cleaning 
ofthe drawn wire, filaments were heated in this manner 
їп hydrogen. Because tungsten filaments melt at a 
temperature 1500°K above the melting point of platinum, 
it seemed to him that tungsten furnished a tool of 
particular value for the scientific study of phenomena 
in gases at high temperatures. From his work on lamps 
he knew the approximately relation between the 
electrical resistance of tungsten wire and its 
temperature, and could thus use a tungsten wire as а 
kind of resistance thermometer. By connecting a 
voltmeter and an ammeter to the tungsten filament, 
which was being heated in hydrogen, he could 
determino the temperature as well as find the heat loss 
from the filament in watts, He wanted to see if anything 
abnormal happened when the temperature was raised 
to the extremes, which were only possible with 
tungsten, 


‘The results greatly interested him, because they showed. 
that the energy loss through the gas was proportional 
to the square of tho temperature up to about 1800°K. 
‘Then they incteased at a much higher rate above that, 
until at the highest temperatures the energy loss was 
proportional to about the fifth power of the temperature. 
‘This result could only be explained if hydrogen at high 
temperatures was dissociated into atoms. 


The diffusion of the hydrogen atoms from the 
filament, and their recombination at a distance from 
it, would cause an enormous increase in heat 
‘conduction. 


After publishing these preliminary results, he was 
naturally very interested in getting more information 
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about the properties of these hydrogen atoms. A large 
number of experiments, lasted over several years, were 
thus made in this study of atomic hydrogen. Nearly all 
of these experiments would seem quite useless, or even 
foolish, to a man who was making a direct and logical 
attack on the problem of improving of tungsten lamps. 


When nitrogen at low pressure was introduced into a 
bulb containing a tungsten filament at extremely high 
temperatures, such as 2800°K, the nitrogen disappeared 
at a rate, which was independent of its pressure. This 
suggested that the reaction velocity was limited by the 
rate at which the tungsten evaporated from the filament. 
‘To check this hypothesis the rate of loss of weight of 
filaments at various temperatures was measured in 
perfect vacuum. This rate varied with the temperature 
in accordance with known thermodynamic laws, and it 
was concluded that the loss of weight was really due 
to evaporation but not to chemical action of residual 
gases or to electric currents, which passed from the 
filament to the surrounding space. 


А comparison of the rate of disappearance of nitrogen 
with the loss of weight in the filament showed that one 
‘molecule of nitrogen disappeared for every evaporated 
atom of tungsten. A brown compound, WN2, was 
formed, which deposited on the bulb and decomposed 
‘when water vapor was introduced, forming ammonia 
gas. 


From time to time the question kept arising - how good 
would a lamp be if it had a perfect vacuum? And now 
he got an answer. Hydrogen, oxygen, nitrogen, carbon. 
‘monoxide, and in fact every gas that he introduced, with 
the exception of water vapor, did not produce 
blackening of the lamp bulb. The serious blackening 
that occurred with only small amount of water vapor 
depended upon a cyclic reaction in which atomic 
hydrogen played an essential part. Molecules of water 
vapor in contact with the hot filament produced a 
volatile oxide of tungsten and hydrogen was liberated 
in atomic form. The volatile oxide deposited on the bulb 
‘where it was reduced to the metallic state by the atomic 
hydrogen, while the produced water vapor returned to 
the filament and caused the action to be repeated 
indefinitely. Thus, a minute quantity of water vapor may 
cause a relatively enormous amount of tungsten to be 
carried to the bulb, 


‘The question then arose whether the amount of water 
vapor, which might still exist in a well-exhausted lamp, 
were responsible for the blackening which limited the 
life or the efficiency of many of these lamps. They made 
some tests in which well-made lamps were kept 
completely immersed in liquid air during their life, so 
that there could be no possibility of water vapor coming 
in contact with the filament. The rate of blackening, 
however, was exactly the same as if no liquid air had 
been used. 


Having thus proved that the blackening of a well-made 
lamp was due solely to evaporation, he could conclude 


with certainty that the life of the lamp would not be 
appreciably improved even if they could produce a 
perfect vacuum. 


Early in 1911 William Stanley, one of the pioneers in the 
electrical industry, felt that General Electric should do 
mote fundamental work in connection with heating 
devices. Since Langmuir had become interested in the 
physics of heat losses from filaments in gases, he was 
glad to work along these lines and therefore undertook 
to directa small laboratory at Pittsfield, Massachusetts, 
USA, where he spent about two days a week. Besides 
studying heat losses from plane surfaces at various 
temperatures he measured heat losses from wires of 
various sizes in air at different temperatures, working 
at first with platinum wires, and was able to develop a 
theory of heat losses, which enabled him to calculate 
the loss from a wire of any size at any temperature in 
any gas, provided of course, that the gas did not 
dissociate at high temperatures. 


Having now a definite theoretical basis to calculate the 
normal heat loss by convection, he was able to prove 
that the abnormal rate of heat loss previously observed 
with tungsten filaments at high temperatures in 
hydrogen was due to actual dissociation; in fact he was 
able to calculate the heat of dissociation and the degree 
of dissociation at different temperatures 


In order to confirm these conclusions, he undertook 
experiments with heated tungsten wires in mercury 
vapor at atmospheric pressure to measure heat losses 
under such conditions. A little later he experimented 
with nitrogen and found that nitrogen did not dissociate 
either. In both of these gases the filaments could be 
maintained at temperatures close to the melting point 
for a far longer time than if heated in vacuum at the 
same temperature, Thus the rate of evaporation was 
greatly decreased by the gas, many of evaporating 
tungsten atoms being brought back to the filament after 
striking the gas molecules, 


By this time he was familiar with all harmful effects, 
which gas can produce in contact with filaments and 
knew under what conditions these bad effects could 
be avoided. In particular, he realized the importance of 
avoiding even almost infinitesimal amount of water 
vapor. Thus, when he found a marked effect of mercury 
vapor and nitrogen in reducing the rate of evaporation, 
it occurred to him that it might be possible to operate a 
tungsten filament in gas at atmospheric pressure and 
obtain along useful life. Ofcourse, it would be necessary 
to raise the temperature far above that at which the 
filament could be operated in vacuum in order to 
compensate the serious loss in efficiency due to 
convection, Whether or not the increased rate of 
evaporation, due to this increase in temperature, would 
bo more important than the decrease in the rate due to 
the gas was a matter that could only be tested by 
experiment, 


After a serios of detailed experiments, they were soon 
able to make lamps having a Ме of over 1000 hours with 


efficiency about of 80 to 40 percent better than could 
have been obtained with filaments in vacuum. General 
Electric made astronomic fortunes out of this result. 


‘The invention of the gas-filled lamp is thus nearly a 
direct result of experiments made for the purpose of 
studying atomic hydrogen. Langmuir had no other 
objective in view when he first heated tungsten 
filaments in gases at atmospheric pressure. Even at the 
time that he made these experiments at higher 
pressures, they would have seemed to him useless if 
his prime objective had been to improve the tungsten. 
lamp. However, as it turned out, this preliminary work, 
not only produced a superior lamp but also resulted in 
the following important conclusions: 


* The energy loss from heated wires in various gases 
‘can he readily calculated by simple equations. 


+ For nitrogen and mercury vapor the results calculated 
in this way agree well with experimental results up to 
temperatures as high as 3500°K, 


‘+ With air and carbon dioxide similar agreement was 
obtained up to the melting point of platinum. 


* In the case of hydrogen, however, there was 
agreement only up to about 2100°K. Above that the 
energy loss increased extremely rapidly such that at 
3300 it was four or five times the calculated value. 


* "This was explained by assuming that hydrogen at 
very high temperatures is dissociated into atoms. 


> A theory of the heat conductivity of a dissociating 
Gas was developed. 


+ The heat of reaction and the degree of dissociation 
at various temperatures was thus calculated. 


Experiments at low pressures proved that the 
phenomenon was a true dissociation, and that the 
volume of the dissociation products was approximately 
twice the volume of the original hydrogen. That is, the 
dissociation took place according to the equation 
H, 42H. 


‘+ There was much evidence that the dissociation was 
not electrolytic. 


* Nitrogen, even at 3500'K, was not dissociated at 
atmospheric pressure. That is, its dissociation did not. 
exceed 5%, at 3500°K. 


‘+ The following quantitative results were obtained. 
‘The heat of reaction at constant volume for 2H — H, was 
550,000 joules, or 190,000 calories. At constant pressure 
it was approximately 575,000 joules, or 196,000 calories 
‘at 3000 K. 


> Tho degree of dissociation at any temperature, Т, was 
given by the equation 
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2,665 14400 | 1,1 
T 2 


"P= 


Него p, is the partial pressure of the hydrogen atoms 
(in atm), and P is the total pressures (in atm). 


From this equation the free energy of formation of 
hydrogen molecules from atoms can be calculated, 


Flames of Atomic Hydrogen. 


Armed with fresh knowledge, Langmuir continued his 
work exploring the new phenomenon of Atomic 
Hydrogen and found that the heat carried away from 
an incandescent wire by a surrounding inert gas at 
ordinary temperatures increases roughly in proportion 
to the 1.9 power of the absolute temperature T of the 
filament. This relation holds, for example, for such gases 
as nitrogen, argon, and mercury vapor up to the 
temperature of melting tungsten, 3660°K, 


Inthe case of hydrogen, however, abnormal results were 
‘obtained in experiments made at high temperatures. Up 
to about 1700 K the normal exponent of 1.9 was observed, 
‘but at higher temperatures the exponent increased until 
at 2600 K and above it was about 5.0. At 3400 К the heat 
‘conducted by hydrogen was twenty-three times as high 
as that carried by nitrogen under similar conditions. 


Nernst in 1904 had developed the theory of heat 
conduction in a dissociating gas and had shown that. 
dissociation results in a great increase in the heat 
conductivity. The dissociation products diffuse from the 
hot portions of the gas into the cold portions and there, 
by recombining, give up the large energy of the reaction. 
‘This suggested, as mentioned earlier that the abnormal 
heat conductivity of hydrogen at high temperatures was 
due to dissociation of the hydrogen into atoms according 
to the reaction Н, —2H. 


By means of theoretical considerations it was possible 
to determine the degree of dissociation and the heat of 
the reaction by which atoms combine to form molecules. 
‘The results that were published in 1915 gave 90,000 
calories аз the heat of combination of 2 grams of 
hydrogen atoms at constant pressure and at 3000'K. The 
degree of dissociation, X, expressed as the fraction of 
the molecules which have been dissociated, was found 
tobe, at atmospheric pressure, 0.00165 at 2000°K, 0.0109 
at 2400°K, and 0.0421 at 2800°K. 


Niels Bohr, one of the most prominent theoretical 
physicist of the time and a close friend of Langmuir, 
calculated in a valuable and wonderfully suggestive 
paper on the Constitution of Atoms and Molecules (Phil. 
Mag. XXVI, p.863, 1913), the heat of formation of 
hydrogen molecules from the atoms to be 60,000 calories 

jer gram-molecule. He pointed out that this value was 
‘considerably less than the value of 130,000 found by 
Langmulr (J. Amer. Chem. Soc. XXXIV, p. 860, 1912) by 
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measuring the heatconduction through the gas from an. 
incandescent wire in hydrogen." 


In order that the results obtained by Langmuir should 
not bear false evidence against the theory derived by 
рх. Bohr, he gave a preliminary account of some more 
recent measurements carried out by Mr. G.M.J. Mackay 
and himself, on the dissociation of hydrogen. 


‘The method adopted was similar to that previously 
used, namely, to determine the heat-loss from 
electrically heated tungsten wires in hydrogen. In these 
experiments, however, very much greater care was used 
in determining the temperatures of the wires and in 
obtaining extremely pure hydrogen. Pressures of 
hydrogen ranging from 1 mm up to 760 mm of mercury 
were used. Still further experiments were made at 
pressures from 0.01 mm up to 20 mm pressure. 


The measurements at low pressures gave very 
interesting results: At about one-tenth of an atmospheric 
pressure in hydrogen, the total heat-loss from filaments 
heated to very high temperatures (3000°K) was several 
times as great as in hydrogen at atmospheric pressure. 


By subtracting the heat-loss due to normal heat- 
conduction from the total observed heat-loss, the heat 
carried by diffusion of hydrogen atoms was obtained. 
By plotting the logarithm of this quantity against the 
reciprocal of the absolute temperature, straight lines 
were obtained in each experiment. The slopes of all 
these lines were practically equal, no matter what 
pressure of the hydrogen was used (above 10 mmHg) 


On the assumption that the diffusion coefficient varies 
with the 3/2 power of the temperature, this lead to the 
result that the heat of formation of hydrogen is about 
776,000 calories per gram-molecule, as against 130,000 
previously found. The reason for the high value of the 
latter figure is that it was based on a calculation of the 
actual value of the diffusion coefficient of hydrogen 
atoms through ordinary hydrogen. These results 
‘showed that the actual degree of dissociation was much 
smaller than that previously found, and that even at 
3500 K hydrogen was probably not dissociated toa very 
eal extent. 


Further measurements finally suggested the heat of 
recombination to be 90.000 calories per gram/molecule, 
that is still a value of extraordinary proportions. 


Chemical Properties of Atomic Hydrogen 


While the measurements of the heat losses from 
filaments in hydrogen were being made, other 
‘experiments showed that hydrogen which had been in 
contact with heated filaments acquired entirely new 
chemical properties, and they were quite in accord with 
those to be expected of an atomic form of the element. 


А very remarkable phenomenon occurred when а 
mixture of oxygen and hydrogen at low pressure was 
admitted to a bulb containing a filament at 1500'K. Tho 


oxygen reacted with the filament rapidly to form WO,, 
which evaporated at this temperature as fast as formed. 
‘The oxygen thus cleaned up at a rate proportional to its 
own pressure and the pressure of oxygen thus fell to 
half value about every 2 minutes in a bulb of ordinary 
size. All this occurred exactly as if no hydrogen were 
present. During this time there was no measurable 
disappearance of hydrogen. After 10 or 15 minutes the 
oxygen was nearly all gone and then for ог 10 minutes 
more the gas pressure remained apparently constant 
and corresponded exactly to that of the hydrogen which 
was admitted, 


‘Then suddenly, when the pressure of oxygen was low 
enough (10° mm), the hydrogen pressure began to drop 
by dissociation and in a few minutes the pressure fell 
practically to zero. Water vapor has an effect similar to 
oxygen in preventing the dissociation of hydrogen. At 
filament temperatures of 1750°K some of the hydrogen. 
disappeared while the oxygen was cleaning up, but the 
kink in the curve still occurred when the oxygen was 
gone. Water vapor and oxygen are thus powerful 


catalytic poisons for the reaction of the hydrogen 
dissociation. 


‘Arcs in Hydrogen at Atmospheric Pressures 


Several years earlier in the General Electric laboratory 
studies were made of arcs between tungsten electzodes 
in various gases. Arcs in hydrogen were remarkable 
because of the high voltage drop and small cross 
section. A 10-ampere, direct-current arc between heavy 
tungsten electrodes about 7 mm apart in a bulb 
containing pure hydrogen at atmospheric pressure 
appeared as a sharply defined, brilliant red line about 
0.5 mm in diameter along which the potential gradient 
was 150 volts per centimeter, making a power 
dissipation of 1500 watts per centimeter of length, this. 
being about fifteen times as great as in nitrogen or 
argon. This abnormal behavior of hydrogen was then 
attributed to the dissociation which apparently carried 
energy so rapidly out of the arc. 


Arcs in Hydrogen at Low Pressures 


In attempting to obtain the Balmer spectrum of 
hydrogen without contamination by the secondary 
spectrum, they built very long vacuum tubes of 
moderate bore, in which they passed currents as large 
as 20 amperes through moist hydrogen at about 0.5 
mmHg pressure. They observed many remarkable 
phenomena. Short pieces of tungsten wire projecting 
into tho discharge were heated to incandescence, 
although a fine thread of glass or a platinum wire in a 
similar position was apparently not heated by the 
discharge 


On drying the hydrogen with phosphorus pentoxide the 
secondary spectrum (due to molecular hydrogen) 
appeared strongly and the Balmer spectrum (due to 
atomic hydrogen) nearly disappeared. The heating of 
the tungsten wire was also prevented by drying the 
hydrogen. 


In correspondence with Professor Wood, Langmuir 
pointed out that oxygen and water vapor decrease the 
rate of dissociation of hydrogen in contact with tungsten 
‘and must thus also tend to prevent the recombination 
of hydrogen atoms an a tungsten surface. He also 
suggested that moisture poisons the catalytic activity 
ofthe dry glass surfaces that otherwise converts atomic 
into molecular hydrogen. Thus with moist hydrogen tho 
tube becomes filled with nearly pure atomic hydrogen. 
and the diffusion of this to the catalytically active 
tungsten wire causes the heating of the latter. 
Calculations based on the measured heat of dissociation, 
proved that a pressure of only 0.16 mmHg of atomic 
hydrogen at 500°C would suffice to maintain a tungsten 
filament at 2400°К. 


‘These conclusions were confirmed by Wood's 
‘observations that the walls of the tube became only 
slightly heated if the hydrogen was moist, whereas they 
were strongly heated with dry hydrogen. A tungsten 
wire was heated red hot even when mounted in a side 
tube (of 5 mm diameter) at a distance of 4 cm from tho. 
discharge tube, showing that the hydrogen atoms could 
diffuse in relatively large quantities out of the discharge. 


It occurred to Langmuir that it should be possible to 
‘obtain even higher concentrations of atomic hydrogen 
by passing powerful electric arcs between tungsten 
‘electrodes in hydrogen at atmospheric pressure апа 
this atomic hydrogen could be blown out of the arc 
by a jet of molecular hydrogen directed across tho 


Proliminary Experiments with Flames of Atomic 
Hydrogen 


‘To try out tho possibility of blowing atomic hydrogen 
ош of an arc, 20 - ampere arcs from a constant-current 
transformer were passed between two tungsten rods 
of 6mm in diameter mounted transversely in a horizontal 
alundum tube (10 cm diameter) through which a stream 
of hydrogen flowed. With voltages from 200 to 800V, 
arcs could be maintained with electrode separations 
up to 2 cm. The magnetic field of the arc caused the 
hydrogen to move transversely so that it became fan- 
shaped. Iron rods 2 or 3 mm in diameter melted within 
1 or 2 seconds when they were held 3 to 5 cm above 
the arc. 


By directing a jet of hydrogen from a small tube into tho. 
arc, the atomic hydrogen could be blown out of the arc. 
and formed an intensely hot flame. To maintain the arc. 
ina stable condition the electrodes were brought close 
together (1 to 3 mm), but the arc did not remain entirely 
between the electrodes, but extended as a fan to a 
distance of 5 to 8 mm. The flame of atomic hydrogen, 
however, extended far beyond the arc. 


‘Molybdenum (m.p. 2900" К) easily melted at distances 
‘of Lor2em from the arc. Near the end of the arc tungsten 
rods and even sheet tungsten (m.p. 3660 К) could be 


melted, 
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‘The use of hydrogen under these conditions for 
melting and welding metals proved to have many 
advantages. Iron can be melted without 
contamination by carbon, oxygen, or nitrogen. 
Because of the powerful reducing action of the atomic 
hydrogen, alloys containing chromium, aluminum, 
silicon, or manganese can bo melted without fluxes 
‘and without surface oxidation. 


‘Temperature of Atomic Hydrogen Flame Compared 
with Other Flames 


Let us suppose we could obtain atomic hydrogen in bull 
at atmospheric pressure and room temperature and that 
we could then let this “burn” to the molecular form in a 
flame. What would be the temperature ofthis flame and 
how would it compare with that of other lames? Taking 
the heat of reaction (for 2 grams) to be 98,000 calories 
and taking the specific heat of molecular hydrogen (for 
2 grams) tobe 6.5 + 0.0009 T, we find that the heat of 
the reaction would be sufficient to heat the hydrogen 
to 9200°K, 


‘The dissociation of the hydrogen, however, would 
prevent the temperature from rising to any such high 
value. Ifx is the degree of dissociation at the maximum 
temperature reached, the available heat of 
recombination is only (1-x) 98,000. 


Langmuir plotted two curves based on his 
accumulated data, These two curves intersected at 
T= 4030'K and х = 0.642. Thus atomic hydrogen at 
room temperature and atmospheric pressure would 
heat itself to 4030°K and the degree of dissociation 
‘would then be 0.642. 


There is another factor which tends greatly to increase. 
the temperature of the atomic hydrogen flame even 
above the calculated value of 4030°К. The atomic 
hydrogen, instead of being originally at room 
temperature, is already at a high temperature at the 
moment of its escape from the arc. The conditions are 
analogous to those in an oxyhydrogen flame in which 
both gases are preheated. Thus the upper limit of 
‘temperature is fixed only by the degree of dissociation 
of the hydrogen and the rate at which heat is lost by 
radiation or contact with bodies of lower temperature. 


Rate of Surface Heating by Flames 


Although the high temperature of the atomic hydrogen 
flame is of great importance when itis desired to melt 
substances of very high melting point such as tungsten, 
а factor of even greater importance in for example in 
ordinary welding operations is the speed with which 
heat can be delivered to a surface per unit area. 


If Bunsen burner flame delivers 51 watts per вч. cm 
to the whole surface of a black body, it would thus heat. 
it to a maximum temperature of 1730 K. Ifheat is applied 
bby the flame to one side ofa plate-shaped body and the 
heat is radiated from both sides, the maximum 
temperature reached would be 1450°K. The fact that 
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the Bunsen flame does not heat bodies so hot as this 
indicates that the rate of surface heating decreases as 
the temperature of the body increases. The heat reaches 
the surface from such a flame by conduction through a 
relatively stationary film of gas. The decrease in the 
temperature gradient when the body becomes hot 
‘would explain the lower rate of surface heating. With 
1330 watts per sq. cm delivered by the atomic hydrogen 
flame, the temperature of a black body would rise to 
3900°К. The power radiated from tungsten at its melting 
point is 395 watts per sq. cm, and 1330 watts per sq. 
сш should heat tungsten to about 5300. 


At such high temperatures, however, the rate of surface 
heating by an atomic hydrogen flame must decrease 
because of the fact that the hydrogen remains partly 
dissociated so that the recombination is not complete. 
With surface temperatures below 2000°K, however, this 
factor would be negligible. It is probable that the rate 
of surface heating would be dependent not so much on. 
the temperature gradient in the surface film of gas as 
оп the rate of diffusion of atomic hydrogen through this 
film. Thus we may expect the rate of delivery of energy 
to а metal surface to remain nearly constant until the 
surface reaches a temperature of at least 2000 K. 


‘Total Heat Delivered to Surfaces 


Itnow became of interest to determine what fraction of 
the total energy in an arc or a flame could be delivered 
to a large flat surface against which the flame was 
directed. For this purpose a cylinder of copper 10.5 cm. 
їп diameter and 9.8 cm long was used, which weighed 
7950 grams. The flame was directed against one of the 
flat polished ends, and the rate of temperature rise was 
‘measured. A 60-ampere AC are using a torch like that 
shown on the Fig. 2 produced an atomic hydrogen flame. 


Fig. 2 Atomie Hydrogen Tareh 


The voltage across the electrodes was 70 volts. A 
wattmeter showed that the power consumption in the 
arc was 3510 watts, which gives a power factor of 0.84. 
‘The electrodes were tungsten rods 3.2 mm in diameter 
which made an angle of 55 degrees with one another. 
The rate of flow of hydrogen which bathed the 
electrodes was 14.2 liters per minute (30 cubic feet per 
hour). From the temperature rise of the copper block 


the heat delivered to the surface was found to 
correspond to 3100 watts when the electrode tips were 
3 to 5 mm from the copper surface. This decreased to 
2800 watts at 13 mm, 2500Wt at 25 mm, and 2200Wt at 
35 mm. With the arc turned off but the molecular 
hydrogen burning in the air, the rate of heating 
corresponded to 250 watts with the electrodes 6 mm. 
from the surface. Subtracting this energy delivered by 
the combustion of the hydrogen in the air, we find that 
the energy carried to the metal by the atomic hydrogen. 
ranged from 2850 to 1950 watts. Thus with the 
electrodes 3 mm from the metal 82 per cent of the power 
input into the arc was delivered to the copper surface. 
This efficiency became 78 per cent at 6 mm, 71 at 13 
mm, 65 at 25 mm, and 55 per cent at 35 mm. The power 
corresponding to the complete combustion of 14.2 liters 
of hydrogen per minute is 2360 watts. Actually, only 
250 watts or 11 per cent of this reaches the copper. The 
total energy of the arc and the flame of molecular 
hydrogen is 5870 watts, of which 3100 watts or 53 per 
cent is delivered to the copper. 


Ап oxy-acetylene flame from a standard welding torch 
consuming 30.6 liters of oxygen per minute (64.8 cubic 
feet per hour) and 28.6 liters of acetylene per minute 
(80.6 cubic feet por hour) delivered energy at the rate of 
4400 watts to the copper surface. A smaller torch 
consuming 13.7 liters of oxygen per minute and 13.0 of 
acetylene (29.0 and 27.5 cubic feet per hour, 
respectively) gave energy to the copper at the rato of 
3900 watts. 


Application of Atomic Hydrogen Flames to Welding 
of Metals 


‘The high temperature of The Atomic Hydrogen Паше, 
together with its powerful chemical reducing action and 
the avoidance of gases containing oxygen and nitrogen, 
render it particularly useful for welding, not only for iron. 
and its alloys, but for such metals and alloys as contain 
aluminum, magnesium, chromium, manganese, etc. 


Fifg. 2. illustrates one of the later forms of torch used 
for welding. Two tungsten rods, as electrodes, are held 
at a definite angle to one another by easily adjustable 
clamps, and a jet of hydrogen is directed from a small 
nozzle along each of these rods near its end. The 
hydrogen thus bathes the heated parts of the electrodes 
and forms a gentle blast of gas which passes through 
the arc between the electrode tips, and blows the 
atomic hydrogen away from the electrodes so that these 
are not unduly heated. Other torches were also built 
suitable for automatic welding using machine feed. The 
electrodes were ordinarily separated 3 or 4mm and the 
arc assumed a fan shape extending 6 to 10 mm from 
the electrodes. Alternating current was generally used. 


To utilize the atomic hydrogen flame for the welding of 
metals it became important to have easy and complete 
control of the flame. Many different forms of welding 
torches were constructed and tested. The electrodes 
between which the arc passed were mounted at a 


convenient angle to one another and were adjustable 
зо that they could be brought into contact at a point 
which was exposed to a blast of hydrogen from one or 
more orifices. Thus the atomic hydrogen was blown out 
of the arc in a definite direction and formed a flame. 
which could bo brought into contact with the metal to 
be welded. Tho jet of hydrogen also served to bathe all 
the heated parts of the electrodes and the work, thus. 
preventing oxidation and the introduction of impurities. 
‘such as nitrogen into the weld. 


Hydrogen was supplied by a tube which passed through 
the handle and then by flexible tubes was delivered to 
‘each of the electrode holders and escaped through the 
annular spaces between the electrodes and the lava 
insulators. Sufficient hydrogen was used not only to 
‘surround each of the electrodes to their tips but to form. 
a blast which blew the atomic hydrogen against tho 
‘work and bathed it in hydrogen. 


Electrical Apparatus 


Both the striking voltage and the arc voltage were 
higher for an arc in hydrogen than for the ordinary 
‘welding arc since there was no appreciable amount of 
metallic vapor generated in the arc. The standard arc. 
welding equipment of those days was therefore not 
suitable as a power source for operating the atomic 
hydrogen torch. If direct current was used the arc could 
bo stabilized by a series resistance or a specially 
designed generator of the constant-current type could 
also be used. With series resistance a line voltage of 
250 was found to give good results. 


Alternating current was more convenient and, since the 
arc could then be stabilized by reactance instead of 
resistance, greater efficiency was usually obtained. A 
line voltage of 350 to 400 gave satisfactory operation. 
Voltages as high as this were needed solely to give 
stability and to enable the arc to be started at any time 
by separating the electrodes even when these were 
cold. 


A nuniber oftests were made to determine the voltages: 
required to strike an arc by means of the lever 
mechanism of the torch. With cold electrodes an open 
circuit ac voltage of 320 was needed for striking tho. 
arc. After the arc had heen started and the electrode 
tips had reached the operating temperature a line 
voltage of only 150 was sufficient to restart the arc as 
long as the electrodes remained nearly at the operating 
temperature. These lower voltages could also be 
‘employed to start and maintain tho arc ifthe electrodes 
were first raised to high temperature by a high current 
while separating them very slightly so as to have a high 
contact resistance or by bringing a thin tungsten rod 
between the separated tips of the electrodes. 


It was more convenient, however, to use open circuit. 
voltages of approximately 400V rather than to employ 
these special means of starting the arcs. In normal 
operation the drop across the arc was in the 
neighborhood of 80 volts. To avoid danger to the operator. 
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the ontire arc circuit was preferably insulated from 
ground. A motor-generator was used to give either 
direct or alternating current for the arc, but it was 
usually more satisfactory to use a specially designed 
transformer. 


Connections that were used in most of the work to be 
described are shown on the Fig. 3. When the arc was 
not operating the electrodes were in contact by the 
action of the spring attached to the control lever, so that 
there were no voltages on the electrodes and the torch 
could be laid down on any material without danger of 
flashing the operator's eyes. To strike the arc the 
electrodes were merely separated by pressing the lever. 


Should the open-circuit voltage at any time be 
impressed across the electrodes when separated, or the 
operator break the arc by spreading the electrodes too 
far apart, a relay in the arc circuit (contactor B as shown 
on the Fig.3) would trip the feeder circuit, in which case 
it was necessary for the electrodes to be brought in 
contact again before the main feeder circuit could be 
restored, 


Coil for 
Gontactor®  220v.60-A-C-Single-phase 
Goll lor 
Contactor A 
ar fup 
Een 
ШЗ 
МАМА Tenstemer 
220. Special 
Design 
| 
Electrodes 
are 


Fig3. Circuit diagram of apparatus used with 


tomie hydrogen 


The voltage drop across the arc while in operation varied 
from 60 to 100 volts, depending on the amount of 
opening between the electrode tips. This voltage was 
nearly independent of the current, between the limits 
of 20A and 70 A, although a slight decrease in voltage 
was usually noted when the current was increased. 
Repeated experiments showed that the lower voltage 
arc (60 to 80 volts) obtained by separating the electrodes 
only at 1/16 or 1/8 inch had a more concentrated 
working zone and was the most efficient arc for most 
kinds of welding. 


By bringing the arc closer to the surface of a larger mass 
ofmetal it was found that the metal melted very rapidly. 
For welding, the maximum rate of heating was desired 


Page 176 


and this was obtained by bringing the torch so close to 
the metal that the lower portion of the fan shaped arc 
was just about in contact with the metal and this caused 
the arc to change its shape somewhat. 


The tips of the electrodes were then usually about 3/8 
to 1/2 inch from the metal. Portions of the arc could at 
times become shortcircuited by the metal so that the 
tracks of cathode spots on the metal could bo seen, but 
this seemed to play no important part in the welding 
process. 


Conclusions 


‘The above is a general account of the course of events 
that led to the development of the atomic hydrogen arc 
welding technique. Although Langmuir himself had 
many ideas for other applications of atomic hydrogen, 
such as using it in melting furnaces, and although 
General Electric themselves were aware of the vast 
potential of atomic hydrogen (as expressed by the editor 
ofthe General Electric Research Laboratory Publication. 
*...Тве point of inception of many important practical 
processes can be found in researches in pure science. 
Following Dr. Langmuirs discovery of atomic hydrogen, 
conclusion was reached that flames of this gas make 
possible new applications of far-reaching importance"), 
no subsequent effort was made to develop neither the 
welding method nor any other application using atomic 
hydrogen. 


In spite of the obvious value of the process, industry's 
excuse for laying the process aside was that it had been 
‘replaced’ by ‘better’ processes such as Heliarc, TIG, 
and MIG welding, though plasma arc welding is rarely 
mentioned which has also almost disappeared from the 
market. Since plasma arc welding is merely an extension 
of the atomic hydrogen process, the reasons are 
undoubtedly the same, 


Asa welding process, atomic hydrogen arc welding was 

'obsolesced" by MIG and TIG neither of which compare 
to its welding efficiency and uses. Considering that 
atomic hydrogen arc welding hardly got of the ground 
before it was replaced, it is not a far fetched thought to 
assume that the interests of welding suppliers and 
electric power companies were being nursed so that 
more archaic tanks, transformers, gauges, torches, 
electrodes, gases, fluxes, power etc. could continue to 
be sold at profit. 


The reader is reminded of the fact that Langmuir's 
experiments and findings were taking place almost 100 
years ago. Since then, technology has progressed 
dramatically in many fields. If Langmuir had at his 
disposal the knowhow and technology of today, our 
‘world may have looked different. 


However, we are now in the fortunate situation that 
we do possess the data of Langmuir's findings, which 
сап be combined with today's technological knowhow. 
The obvious direction in which to look is the same 
direction that seems to have been the fundamental 


reason for Langmuirs discoveries having been swept 
under the carpet: CLEAN AND ABUNDANT ENERGY. 


If anyone looks up to find any information on atomic 
hydrogen are welding, only a few lines will appear, 
simply informing that “the arc is maintained between. 
two metal electrodes in an atmosphere of hydrogen. 
Shielding is obtained from the hydrogen. Pressure and/ 
or filler metal may or may not be used. Although the 
process has limited industrial use today, atomic 
hydrogen welding is used to weld hard-to-weld metals, 
such as chrome, nickel, molybdenum steels, Inconel, 
Monel and stainless steel. Ite main application is tool 
and die repair welding and for the manufacture of steel 
alloy chains. Also used in special military welding 
requirements." 


Nothing is mentioned of the extraordinary properties 
of atomic hydrogen, nor ofits potential for the use as 
energy to drive the wheels of mankind. However, and 
quite surprisingly, in one edition of Van Nostrand's 
Encyclopedia of Science it was stated “Hydrogen 
molecules dissociate to atoms endothermically at high 
temperatures (heat of dissociation about 103 cal/gram 
mole) in an electric arc, or by irradiation" ....”the 
hydrogen atoms recombine at the metal surface to 
provide heat required for welding.” What is surprising 
hero is that the actual energy value needed for the 
dissociation of the hydrogen molecule is given, but the 
calorific value for the recombination of the atoms into 
molecules is strangely omitted, 


From Langmuir's experiments and findings we know 
that the minimum calorific value for the recombination. 
of atoms was agreed to be in the region 90,000 cal/gram 
molecule. In other words we have an input energy that 
103 cal/gram molecule and an output energy of 90.000 
cal/gram molecule. In conventional science this seems 
to be violating the law of conservation of energy. 
Langmuir explained this (however, not very 
convincingly) by the heat being carried forward from 
the arc to the metal surface. One area which certainly 
deserves the attention of modern science, is the 
replication of Langmuirs experiments using high-tech 
measurement equipment. 


During the 1920s there was a general scientific 
consensus in the community of theoretical physics, that 
the space between the nucleus of the atom and its 
orbiting particles, was empty space, vacuum. It was 
not before the late 1950s that the existence of Zero 
Point Energy was discovered by the Dutch physicist M. 
J. Sparnaay. He continued the experiments carried out 
by Hendrick B. G. Casimir in 1948 which showed the 
existence of a force between two uncharged plates that 
arose from electromagnetic energy surrounding the 
plates in a vacuum. 


Mr. Sparnaay discovered that the forces acting on the 
plates arose from not only thermal energy (heat) but 
also from another type of radiation now known as 
classical Zero Point Energy. Mr. Sparnaay determined 


that not only did the zero point electromagnetic energy 
exist in a vacuum but also that it persisted even at a 
temperature of absolute zero. The term Zero Point 
Energy (ZPE) has been based on the concept that even 
if matter were cooled down to absolute zero (minus 
273°C), in terms of its temperature, the energy field still 


Because it exists in a vacuum, ZPE is homogeneous 
(uniform) and isotropic (identical in all directions) as 
well as ubiquitous (exists everywhere). In addition, the 
intensity of the energy at any frequency is proportional 
to the cube of that frequency. Consequently, the 
intensity of the energy field increases without limit as 
the frequency increases resulting in an infinite energy 
density for the radiation spectrum. With the introduction 
of the ZPE into the classical electron theory, a vacuum. 
at a temperature of absolute zero is no longer considered. 
empty of all electromagnetic fields. Instead, the 
vacuum is now considered as filled with randomly 
‘fluctuating fields having the ZPE spectrum. 


‘The special characteristics of ZPE aro, as mentioned 
above, that it has a virtually infinite energy density and 
that itis ubiquitous (even present in outer space), which 
makes it very desirable as an energy source. However, 
because high energy densities exist at very high 
frequencies, and because conventional methods are only 
able to convert or extract energy efficiently at lower 
frequencies, effectively tapping this energy source has 
been unavailable using conventional techniques... Until 


Had Langmuir been familiar with ZPE, ho would most. 
certainly have reached other conclusions in terms of 
explaining the extraordinary energy properties of atomic 
hydrogen. Аз it was proven by Langmuir, the volume 
ofthe hydrogen when dissociated into atoms increases 
to the double ofthe volume of its molecular state. Upon. 
recombination, heat energy is released to the tune of 
90.000 cal/gram molecule. When incorporating ZPE in 
the explanation of the hydrogen process, it could be 
argued that the hydrogen is not really a fuel but rather 
a medium, gateway or a supor-conductor of ZPE from 
the vacuum of space, converting ZPE radiation and 
ultra-high frequency electrical energy into infrared 
(heat) radiation. On recombination into molecules the 
ZPE is “squeezed” out, releasing the absorbed energy. 


Actually since heat is infra-red spectrum radiation, the 
process can be conceived as a means of converting ZPE 
from an ultra-penetrating cold spectrum radiation, to a 
‘mass-reactive infra-red heat spectrum radiation, апа 
that is the proximate source of so called FREE ENERGY, 
in the form of exothermic heat radiation. ZPE can be 
analogized to a concentrate of sunshine, except it. 
penetrates all matter all the time and is not affected by 
day or night, so it can be converted into usable energy 
at all times with the appropriate technology, such as 
the atomic hydrogen process. The apparent source of 
the anomalous exothermic heat produced in "Cold 
Fusion” is algo based on atomic hydrogen, 


Page 177 


ATOMIC HYDROGEN FURNACE 
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It is important to noto that the hydrogen process does 
not involve a consumption of the hydrogen as it is 
not combusted in the process. It is merely dissociated 
and recombined and can therefore be recycled over and 
over again without consuming more hydrogen than the 
quantity used to start with. 


So how do we move forward and develop a feasible 
technology that harnesses this abundant and clean 
source of energy? The answer is simple. Take Langmuirs 
work, dust it of a bit and upgrade it by applying modern. 
technology and knowhow. The basic design in Fig. 4. 
should serve as a source of inspiration for researchers 
to accept the challenge and pour their attention in that 
direction. 


‘Today we have extensive knowledge of materials, hoat- 
exchangers and direct heat converters producing 
electricity from heat without any movable parts by using 
photo-voltaic technology. Even an atomic hydrogen 
torch is now available in the market (see Fig.5.), that 
could eliminate the use and consumption of Tungsten. 
which unfortunately is becoming a relatively scarce 
commodity and therefore increasingly expensive. 


Figs 


This Atomic Hydrogen source works by thormally 
dissociating hydrogen in an electron bombardment 
heated tungsten capillary and was developed for the 
following applications: 
Damage free in situ cleaning e.g GaAs, InP Ge 
and Si, Removal of residual oxygen and carbon. 
Low temperature cleaning 
Surfactant - improvement of layer properties 
during growth 
Post growth surface treatment/improvement 
Chemical passivation and surface reconstruction 
Annealing of amorphous silicon 


However, modifying this torch to serve an Atomic 
Hydrogen Energy Generator should not represent a big 
problem. Langmuirs method of dissociating hydrogen 
could also be improved considerably by bringing down 
the expenditure of electric power and by increasing the 
degree of dissociation as well as the degree of 
recombination at the catalytic metal surface. 


Relative simple and inexpensive research will do tho 
job in a very short period of time. The investment of 
timo, work and funds is so negligible in comparison to 
the potentially gigantic rewards, that it should appear 
very difficult for any researcher in any relevant field to 
find a viable excuse for remaining inactive in this 
respect. 


Below is a comparison of values for commercial fuels 
in MJ/kg (megajoules/kilogram): 


Gross Net 
Hydrogen. 1419 1200 
Carbon to Carbon monoxide 102 

Carbon to Carbon dioxide 32.8 à 
Sulfer to Sulfur dioxide 916 К 
Natural Gas 53.1 48.0 
Liquefied petroleum gas 498 461 
Aviation gasoline 46.0 440 
Automotive gasoline 458 438 
Kerosene 46.3 433 
Diesel 453 425 


‘The value at the top of tho list is for molecular hydrogen 
аз opposed to the value of atomic hydrogen which is 
‘over ten times higher. 


‘The value at the top of tho list is for malecularhydrogen. 
which does not even come anywhere close to the energy 
value of atomic hydrogen. These figures alone, should 
be enough to attract both funding and brainpower to 
research. Due to the connotations that the word 
“atomic” has in everyday language, the reader is 
reminded that the term “Atomic Hydrogen" does not in. 
any way imply the existence of nuclear radioactivity 
Tho term is used solely to distinguish between 
molecular and atomic hydrogen. The Atomic Hydrogen 
Process is 100% CLEAN and SAFE. 


When you add the fact that the hydrogen is not 
consumed in the “burning” process, and can thus be 
recycled, it should become very clear to any scientist, 
humanist, environmentalist, business executive and 
indeed to every human being that is concerned about 
the stato of our wonderful planet, that no more time 
should be wasted. 


‘The time has come for removing the responsibility of 
defining the energy policies and structures of the future 
from the hands of the established energy industries, and. 
place it in the hands of men of science who will work 
for the preservation of the environment that sustains 
all life on Earth. Men who will work for the economic. 
development of the third world by means of providing 
clean, abundant and inexpensive energy technologies. 


Such initiative will only succeed when massively 


supported by the visionary captains of industry who 
will have the courage to dismantle the existing and 
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scandalous energy grid which now envelopes our 
planet, by investing in the production and marketing of 
small energy generators for individual households, 
factories, transport ete. 


Once such a generator has been acquired by the 
consumer, his further energy requirements will be 
covered for FREE, giving him independence in terms of 


energy as well as increased buying power any other 
economic development. 


However, before industry will move, Science and the 
Individual in society must join hands and raise a highly 
visible flag, proclaiming the desirability and the 
foasibility of such technologies. 


Nicholas Moller, August 200; 


Scalar Wars 
The Brave New World of Scalar 


Electromagnetics 


Bill Morgan 


Electric power is everywhere present in unlimited 
quantities and can drive the world's machinery without 
the need of coal, ой, gas, or any other of the common 
fuels.” Nikola Tesla 


"At any point and at any time, one can freely and 
inexpensively extract enormous EM energy flows directly 
from the active vacuum itself.” Tom Bearden 


(Published in short by Alexander V. одот edition) 


Editor's note: In this very interesting article you can 
find important Bearden's idea on scalar 
electromagnetism and its relation with MEG 
(motionless electromagnetic generator). I removed 
from original text most of text about weaponization 
of this technology. 


For the past six months I have been undergoing the 
greatest paradigm shift I have ever had to go through. 
It has rattled my nerves and shaken my bones. This 
intense adjustment of my "world"has come about by 
studying the information given by Col. Tom Bearden at 
his website Cheniere, The new knowledge there has 
necessitated a total revision of my ideas about physical 
reality, the world we live in, and the future of humanity. 
‘This paradigm shifting even actually made me dizzy on 
certain days as I tried to absorb and digest Bearden's 
vast amount of information. I am not a scientist at all, 
just a layman, and I have little comprehension of the 
math and high physics of this new science called 
“Scalar Electromagnetics." But there is a great deal of 
information at Cheniere which needs to become 
common knowledge as fast as possible, for the sake of 
the survival of life on earth, To that end I have put 
together this small primer of Bearden's ideas, as a kind 
of “beginner's guide" to his website. (I have tried to 
underline certain words and phrases which are part of 
the new "jargon" of talking about these "new" 
phenomena, Also I have taken the liberty of bolding 
certain words and phrases to help them stick in the 
mind). 
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(Note: Throughout "ЕМ" means "electromagnetic, and 
"IW" means “longitudinal wave") 


1. New waves discovered 


Longitudinal EM energy fills vacuum of space, the time 
domain of spacetime, time as compressed energy, 
E-tc?, waves of time, phase conjugate wave pairs. 


Some Immediate Implications 


‘The implications of successful engineering of the 
longitudinal waves are enormous, and will change the 
world as we know it, ono way or another. Among other 
things, these discoveries mean that: 


1. The solutions to the energy crisis and the “oil 
problem" are in hand. These oll wars are unnecessary. 
‘There is endless energy available freely from the domain 
ot time, 


2. Unbelievably powerful weapons are not only 
possible, but are already operating in several nations. 
‘The many powers of these weapons are unprecedented 
and mind-boggling, 


3. The cure of diseases such as cancer and AIDS, in fact 
nearly any disease, has become possible within a few 
years of sufficient funding. Everyone can be made 
healthy and stay healthy. 


4, Mind control on a mass scale has now become 
possible, and the machines to do it are already in place 
in certain nations. It has become possible to mentally 
enslave whole populations with the twist of a few dials. 
So the layman will need to understand that there is a 
now kind of electromagnetic energy that is altogether 
different from what he knows, e.g. radio, TV, cell 
phones, etc. The ordinary EM waves that we have 
known about are called transverse EM waves, to 
distinguish them from the new longitudinal EM 
waves. These scalar waves do not actually exist in 
our "material" world, but exist only in the vacuum of 
‘empty space, or the time domain. And we must keep 
їп mind that this vacuum of space we speak of exists 
all through everything. Even our bodies are mostly 
‘empty space between atoms and molecules. So the 
gateway to this seething ocean of energy can bo there 
at every point in the universe. This seething ocean of 
energy is all around us and all through us. 


Hydrogen Energy 


VV. Studennikov 


ты. 7-006-421-1967, e-mail: ehg@eom2eom ru 


GL Kudymov 


115580, Russia, Moscow, 2аШуа str, 27, building 2, apt 284 
Taljtax 7-095-396-8027 


Editorial: in this work Studennikov and Kudymov develop 
the problem of hydrogen energy. Their electrical 
hydrogen generator (EHG) is realized as a prototype of 
150 KWt heat power. The authors create an artificial 
gravitational field by means of rotation. With this they 
produce cheap hydrogen and electric input is very small 
Really, we believe that the authors are modest, because 
effectiveness of their system is more than 100%. The 
excessive power produced by their generator is 
compensated by environmental heat. 


Letter to editor 
Dear Alexander Frolov! 


‘Thank you for your complimentary estimation of our 
modest work. You are right we should have more 
publications. Let's publish our work. Lenin sometimes 
gave wise thoughts such as “Idea that got the control 
over people masses, is a material force 


Situation with hydrogen energy in Russia is very 
inauspicious, To make sure that it is right, let's try to 
brows for “hydrogen energy” in Alta Vista Internet 
search system. As a result you will find thousands of 
websites devoted to this problem. In Russia this 
problem is worked out only by Kurtchatovsky Institute 
and our Institute. Energy Department of USA spends 
200 millions dollars annually to finance R&D work on 
this problem. We do all this work on our enthusiasm 
only. The most interesting fact that now we are in the 
vanguard of this research. Of course, we are not able to 
keep our positions for a long time. In this case а critical 
situation can appear in Russian economy, because it is 
based on the export of energy resources. 


With regard, 
Studennikov WV. 


Introduction 


It became absolutely evident in the last decade that 
the further intensive development of madern energetics 
and transport lead humanity to the large-seale 
ecological crisis. A rapid reduction of fossil fuel 
resources on a background of natural annual growth of 
energy consumption constrains industrially developed 
countries to extend the system of atomic energy 
installations, These installations increase the damage 
of their exploitation in a higher extent. The problem of 
recycling of radioactive wastes is sharply increasing. 


‘Taking into account this alarming situation, many 
scientists and experts support the more rapid search of 
alternative non-traditional energy sources and 
application of new energy resources in energetics and 
transport. In particular, they draw attention to 
hydrogen. Resources of hydrogen in the waters of World. 
Ocean are inexhaustible. Besides, the indisputable 
advantages of this fuel are the comparative 
environmental safety of usage, acceptability for heat- 
engines without any considerable changes in their 
design, high calorie content, possibility of long-term. 
storage, transportation by existing transport network, 
non-toxicity, ete. However, the essential problem to get 
‘over up to the present day is the problem of diseconomy 
of its production. More than 600 firms, companies, 
concerns, university laboratories and social scientific 
and technical organizations of Western Europe, USA, 
Australia, Canada and Japan are working hardly to 
make hydrogen cheaper (see the magazine 
“Avtomobilny Transport" /"Motor Transport”/, #4, 1992, 
р. 38). Successful solution of this problem will 
revolutionary change all world economy and will 
improve our environment. 


Description 


There are numerous known ways to decompose water. 
They are chemical, thermochemical, electrolysis and. 
others, but all of them have ono big shortcoming. A very 
expensive and high-grade energy is used in the 
technological process of hydrogen production. In its 
turn, to produce this energy we should spend the 
unprofitable fossil fuel (coal, natural gas, oll products) 
or electrical energy produced on electric power stations. 
Suffice it to say that during the traditional electrolysis 
in industrial conditions the electrical energy 
consumption to produce one cubic meter of hydrogen 
constitutes 18-21 MJ and total energy consumption 
(taking into account the production of electrical energy 
itself) exceeds 50 MJ. It makes hydrogen to be very 
‘expensive (about 28/9) 


At the same time, our planet literally bathos in the flow 
of heat energy, produced by the Sun, earth bowels and 
human activity. The problem is only to introduce this 
inexhaustible source of free low-grade heat to the 
industrial technology of hydrogen production. Now the 
hypothesis is developed and its theoretical scientific 
validation is given. According to this hypothesis there 
is a principal possibility to transform the heat of any 
origin directly to the potential chemical energy by 
means of water decomposition into hydrogen and 
‘oxygen in the solution of electrolyte placed in the strong 
artificial inertial field. Thereby, we can replace the 
traditional energy in the common energy balance of 
electrochemical process of water decomposition to the 
heat of external source and mechanical energy of 
inertial field. This natural physical and chemical 
phenomenon got the name of gravitational electrolysis. 
Anefficient device, electrical hydrogen generator (EHG) 
was designed and patented according to RST system 
(international application RU98/00190 of 07.10.97) to 
provide this electrolysis. 
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Itis operated by mechanical drive and works with a 
‘common temperature in the mode of heat pump. This 
device absorbs the necessary heat from the environment. 
through its heat exchanger or utilizes the heat wastes 
of industrial or transport energy installations. In the 
process of water decomposition the excessive energy 
applied to the drive of EHG can be transformed into 
electric energy on 80%. This energy then can be used in 
external active load. During this process from 20 to 88 
energy units of low-grade heat are absorbed for every 
unit of consumed power. It depends on the given 
operation mode. This process compensates the negative 
thermal effect of water decomposition as a chemical 
reaction. In the generator of one cubic meter of operation 
volume (for the optimal mode with efficiency of 86-88%) 
we can produce 3,5 m’ of hydrogen per second together 
with about 2,2 MJ of direct electric current. Unit heat 
power of EHG can vary from few tens Watt up to 
1000 MWatt dependently ofthe technical task. Designed 
specific energy consumption to produce gaseous 
hydrogen constitutes 14,42 MJ/ ш. Since we use only 
free heat in this process, the cost of production of 1 cubic 
meter of hydrogen decreases up to 0,0038$ and becomes 
2,5-3 times cheaper than the total cost of production 
and transportation of equivalent volume of natural gas. 


The wide range of control and nonordinary specific. 
performance of this process allows applying the 
invention in big and small energetics with a guaranteed 
success. The application is possible in various kinds of 
transport, in agriculture, in municipal economy, in 
chemical, coment, pulp and paper, refrigeration, atomic 
and space industries, non-ferrous and ferrous 
metallurgy, for the water desalination, welding 
fabrication, et. 


Physical essence of the operating process of EHG is very 
simple and it is a logical development of the known 
physical experiments by Tolmen and Stewart made in 
1916. It is known that electrolyte dissociate in ions, 
Which are hydrated by molecules of water, during its 
solution. As a result, hydrated shells of different density 
are formed around them. Energy of interaction of 
hydrated unlike ions with each other sharply decreases 
and becomes closer to the energy of Brownian motion 
of water molecules (with 18°C Wk=3/2 KT=6:10"J, 
where K is Boltzmann constant, T is an absolute 
temperature). If we place the concentrated solution of 
dissocated electrolyte having a significant difference 
of anion and cation masses to the strong artificial 
gravitational (inertial) field (for example, to rotate it into 
tho EHG reservoir) and the effective rate of rotation for 
various electrolytes and parameters of the device is 
1500-45000 rpm, then ions will begin partly separating. 


Heavy ions influence each other with their electrical 
field and they will move to the periphery of the reservoir. 
‘With this their kinetic energy will be close to the energy 
ofheat movement. For example, for the ion BrO3 having 
the mass of m=21,26:10kg and with the peripheral 
velocity V=330 m/s (tho inner diameter of the reservoir 
is 0,14 m, rate of rotation is 45000 rpm), kinetic energy 
will constitute W=0,5mv'=11,8710""J. The extreme 
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ions will press to the inner surface and will create the 
spatial concentrated electrical potential. With this the 
resulting centrifugal force acting on ions pressed to 
anode (anions) will destroy their hydrate shells as the 
weakest ones. Tho light ions are loss responsive to 
gravitation and they surrounded with more strong 
shells. That's why they cannot give their molecules of. 
water to the heavy ions. Due to these circumstances 
they will concentrate above the heavy ions and in the 
area of rotation axis (near cathode) forming the electrical 
potential of the opposite sign. Free electrons in anode 
will move to cathode under the action of spatial 
(volumetric) anion charge (it is a known property of 
Faraday cage). For some minimal (threshold) rate of 
rotation with given electrolyte, Le. for some critical value 
of electrical potentials on electrodes, the balance of 
charges will be broken. Electrons will leave cathode 
and will ionize the molecules of hydrated shells, and 
these shells will pass charges to cations. In other 
words, the electric disruption of this electrolytic 
condenser will take place and discharge of ions will 
begin. During this process free hydrogen will form 
‘on cathode and oxygen and anodic gases (deposit) will 
form on anode. 


‘Thus, due to the action of natural principle of energy 
reversibility, gravitational filed will create an electrical 
field energetically adequate to it, which will overcome 
the energy of aquation and will provide an electrolysis. 
‘This process goes with the absorption of heat through 
the heat exchanger and it requires a constant dilution 
with water to get the initial concentration of the 
solution. Its principal energy scheme in many respects 
is similar to the scheme of traditional electrolysis, but 
in this scheme the external expensive electric current 
is not necessary. The environmental heat or other 
sources is used here, 


Some formulas: 
Inthe solution HBrO, O H' + ВЮ, 
or, for example, HO + SO, + 050, = H, SO, 


H,50,>2H* + SO, 


Oncathode  H*+ 2e > Hy 
On anode 2BrO; - 2e- -> 0,5 O; + BrO, 
or S0,-2e > $0, + O; 


In the near-anodic space the reaction of deposit with 
hydration water 


во, + H, O  2HBrO, 
or HO-80,2H,s0, 
HBO, эн' + вю; 


H,S0,+2H' + SO, 


Here we should noto four very essential features of 
gravitational electrolysis, 


First, the work of mechanical inertial field, which is 
spent to the precipitation of water molecules, light and 
particular heavy ions, is almost fully returned to the 
system. It is a kinetic energy of hydrogen, oxygen and 
anodic gases floating to the axis, because their density 
is smaller than the density of solution. As a result, the 
sum of angular momentum of initial and final products 
of electrolysis becomes close to zero, i.e. mechanical 
work of EHG drive is consumed mainly against frictional 
force. The anodic deposit and floated gases react again 
with water and oxygen to form the initial composition 
of the solution, 


Secondly, intensive self-cooling of the solution provides 
the condition for the absorption of heat from 
environment or other sources to compensate the 
endothermic effect of decomposition reaction of water, 
i.e. the work in the mode of high-efficiency heat pump. 
Flora of the Earth have been used heat for hundreds 
millions years to decompose water and carbonic acid 
gas for built-up of hydrocarbon biomass. It is known 
from practice that this process goes in the conditions of 
full darkness, for example, in old mines, caves, cellars 
ofhouses or metro tunnels. Therefore, the spontaneous 
thermochemical process of transition or transformation 
of heat to the potential chemical energy is principally 
possible in nature, The second law of thermodynamics 
proves this fact and point out the increase of entropy of 
the system. 


Thirdly, it is able to produce direct electrical current on 
the external load in the case, if the rotation frequency 
of the reservoir is more than minimal necessary 
(threshold) one. Then EHG shows the properties of 
electric generator with voltage-current characteristic of 
condenser type (voltage on the clamps is in direct 
proportion to the external load). 


Fourthly, EHG simultaneously is an electrical generator 
of direct current and electrolyzer. 


And at last, the use of free heat of environment, heat 
waists of industrial, energy systems or transport in the 
process of hydrogen production sharply decrease 
production cost of this gas. All this features provide 
incomparable higher efficiency of the gravitational 
electrolysis, and therefore, higher economy. 


Application 


The electric hydrogen generator is simple in 
construction and matches the assembling of various 
powered propulsion systems of transport, for example, 
automobile, bus, agricultural implement, diesel 
locomotive or tractor. It is good in unitizing with all these 
systems, with heat turbines in particular. Along with 
the solution of main technical and economic problem, a 
precondition to create the principally new, more perfect 
transport in near future is formed. It will be a mass 


electric vehicle with big fuel distance, working on the 
heat-mechanic source of current. 


Application of EHG as a utilizer of heat on numerous 
‘compressor plants of gas-main pipelines will allow 2- 
2,5 time increasing of fuel efficiency of turbounits due 
to the utilization of their heat waists and heat emitting 
during compression of natural gas to produce hydrogen, 
‘which can fill up the consumption of hydrocarbon fuel 
in 60% and thus provide its tangible saving, Le. to 
increase the sales volume without increase of 
production. 


‘The idea to cool the cargo natural gas up to the minus. 
temperature seems to be promising. It will allow 
applying the elevator (gas-static) principle of creation 
of additional excessive pressure in the gas-main 
(approximately in 6-8%) as well as to increase the 
throughput capacity and lifetime of the pipeline. Heat 
‘extracted from natural gas can be transformed and used 
to the needs of economic organizations, which are 
situated along the trace of gas pipeline, 


Energy advantages of this method are evident, 
‘especially in the mountain conditions of gas pipeline 
laying. Equipment of drivers of road-building techniques 
and various self-propelled machines with EHG will 
1,7-2 times decrease the consumption of diesel or 
gaseous fuel. It will entail the decrease of cost of 
construction work. 


Conversion of railway transport to systems with EHG 
application promises a sharp decrease of exploitation 
costs on the technical service of electric mains and 
considerable saving of electric power. 


EHG on the sea crafts and riverboats can use the heat 
of outboard water and it will give a chance to change 
the atomic energy installation. It will allow increasing 
the efficient tonnage and ecological safety of vessel 
exploitation with an actual unlimited autonomy of 
navigation. Tegether with this, instead of traditional 
screw we can use the direct transformation of chemical 
energy of burnt hydrogen and oxygen to the mechanical 
kinetic energy of the uniflow water-jet propellers. It will 
simplify the design of propulsion engine of the vessel 
Floating mobile electrogas generator stations can 
Provide big coastal settlements, industrial or 
agricultural objects with free heat and electrical power. 
Design value of production of 1 MJ of heat in Russia 
will constitute 0,00027-0,0004 $ and production of 
electrical power will be 0,0008 - 0,0011 $. 


EHG can be applied for aircraft also. In this case heat 
exchangers additionally should include the onboard 
condenser of water steam of auxiliary gas turbo-prop 
engine, which works on pure hydrogen-oxygen mix. It 
will give a chance to multiple usage of minimal recycle 
water in the closed circle as well as to adequately 
provide the vehicle with electric power. Such design 
‘will entail the decrease of the flight weight due to 
decrease of fuel storage, and therefore, will increase 
the load capacity of aircraft. 
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EHG on the space stations can replace gyroscopes and 
traditional solar batteries as well as provide the space 
jet engines with effective, much more cheaper and safe 
fuel. 


Utilization of excessive heat in coalmines liquidates a 
sharp problem of coal mining safety. Underground 
burning of coal remains in unpromising mines and using. 
of the received heat to produce hydrogen fuel and 
electric power will decide social problems of coal 
‘mining regions. 


Various modifications of power range of EHG can be 
applied in small stationary and mobile energetics, 
particularly in the field of energy supply of remote 
settlements, military and industrial objects, expeditions, 
farms, drying machines, greenhouses, etc. In the last 
case the perennial gross production of crop production 
in the regions of cold climate will be possible. The 
energy source for EHG can be the heat of any reservoirs, 
Industrial and household drains, heat from rubbish 
burning and organic wastes, inner or outer air (for 
example, from metro, mines, residential and public 
constructions), various industrial vapor and gases 
including those from metallurgy, chemistry and heat- 
and-power engineering, compost pits in agriculture as 
well as solar, wind and geothermal energy. 


Application of this invention on the acting heat and. 
nuclear power plants will substantially increase their 
profitability due to the effective use of heat losses. 


There is a real possibility of conversion of heat power 
plants to use hydrogen as a fuel. This hydrogen is 
produced from the transformation of heat of nearby 
water reservoirs. In this case the cost of electric power 
production will 1,5 times decrease. In ferrous metallurgy 
hydrogen will replace the expensive and scarce coke. 

It will allow organizing more effective ladle process of 
steel production, to heat furnaces and apply oxygen, 
secondary emitted during the reaction of water 
decomposition, in convectors, but not produce it 
especially for this purpose. With this, tubes of 
‘metallurgical plants will stop to release the hundreds 
thousands tons of carbonic acid gas to the atmosphere. 


‘This invention is the most interesting one for specialists, 
which work with the problems of separation of various 
inorganic materials, for example, with uranium 
enrichment. The suggested method allows dividing 
isotopes U295 and U238 continuously, simply and 
effectively, simultaneously extracting them from the 
water solution as a metal powder, Le. to combine these 
two different processes in one high-performance and 
compact device. 


‘The simplicity of EHG design to the industrial plants 
gives a possibility to develop a production run of some 
the simplest modifications of this generator for needs 
of small energetics during few months and without any 
particular technical-organizational efforts and 
significant investments, Modernization of active freight 
automobile and bus parks in the country can be the 
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first stage of a large-scale application of the invention 
ов transport. Some more spending and time will be 
required to develop EHG for other kinds of transport 
and powerful energy complex. But final qualitative 
results will be much more higher here. With serial 
production run of the generator in specific Russian 
conditions the cost of production of this device is 
evaluated to be 25-28$/KWt of heat power. The 
estimated profitability of investment into the mastering 
of innovation constitutes more than 100% with the 
payback period of less then 1,5 years. The annual 
economic effect of application of the generator 
constitutes of about 87 $/KWt of its heat power. 


Prototype 


You can address the authors for the detailed scientific 
and technical validation of operation process of 
gravitational electrolysis, comments and references. 
of scientific institutions as well as design 
documentation and see the prototype of the 
generator. 


Main features of the prototype of electrical hydrogen 
generator. 


1. Rotation frequency of the rotor rpm. 
2. Electrical drive capacity, kWatt 5 


З Productivity on hydrogen, iter per second 123 
3 Heat power, Їй 150 
S Mass, FE E 


Editorial: below there is an information on interesting: 
organizing aspects in the deal of development of the 
“Gravitational Electrolysis" technology. 


On January, 2002 Mr. Studennikov presented a press 
release about бепОй Inc. He claimed that deal between 
Hydrogen Solutions Inc. and GenOil Inc was illegal. The 
new company Hydrogen Solution Inc. was created 
without participation of Dr. Studennikov who was one 
of principal co-authors of the technology. This fact 
violates author's rights, which officially belong to EHG- 
Technology L.L.C. (co-owners are Mr. Studennikov and 
Ме Kudimov) 


Dr. Studennikov has an intention to appeal against 
Hydrogen Solutions Inc. 


About Strange Effects Related to 
Rotating Magnetic Systems 


M. Pitkanen 


Dept. of Physics, University of Helsinki, Helsink, Finland 
Email: matpitkai roc helsinki f 
itpj/srvephysies helsinki в matpitka/. 


Abstract. 


The basic hypothesis of topological geometrodynamics 
(TGD) is that spacetime is representable as a 4-surface 
in 8-dimensional space M*, X СР, The notion of 
manysheeted spacetime forced by this hypothesis 
implies numerous new physical effects including 
gravitational anomalies, the possibility of negative 
energy spacetime sheets makes possible the overunity 
energy production and classical communications to the 
geometric past. The geometrization of the classical 
gauge fields in turn predicts the existence of long range 
colour and electroweak gauge fields, in particular 
classical 2° field, which gives rise to macroscopic effects 
resembling those assigned usually with torsion fields. 
In this article the strange findings about the physics of 
rotating magnetic systems are discussed in order to 
illustrate the new physics predicted by TGD. 


Classical TGD in nutshell 


Topological Geometro-Dynamics (TGD) is a unified 
theory of fundamental interactions, which appeared as 
ап attempt to construct a Poincare invariant theory of 
gravitation [1,2,3,4]. Spacetime, rather than being an 
abstract manifold endowed with a pseudo-Riemannian 
structure, is regarded to be the 4-surface in tho 8- 
dimensional space H= M‘, X СР, where M‘, denotes 
the interior of the future light cone of the Minkowski 
space (to be referred as a light cone in the sequel) and 
CP,= SU(3) / U(2) is the complex projective space of 
two complex dimensions [1]. The identification of 
spacetime as a submanifold of M*, X CP, leads to 
Poincare invariance broken only in cosmological scales 
and solves conceptual difficulties related to the 
definition of the energy-momentum in General Relativity. 
Sub-manifold geometry, being considerably richer in 
structure than the abstract manifold geometry, leads 
to а geometrization of all basic interactions and 
elementary particle quantum numbers. In particular, 
classical electroweak gauge fields are obtained by 
inducing the spinor curvature of CP, to the spacetime 
surface. 


TGD approach forces a generalization of the 
conventional spacetime concept to what might be 
called manysheeted spacetime. Tho topologically 
trivial 2-space of General Relativity is replaced with a 
"topological condensate» containing matter as particle 
like 3-surfaces "glued" to the topologically trivial 
background spacetime sheet by connected sum 
operation. Spacetime sheets have outer boundaries and 


form a hierarchical structure. Macroscopic material 
bodies are identified as 3-surfaces with boundary 
identified as the outer surface of the macroscopic body. 
‘This implies a radical reformulation of the condensed 
‘matter physics. Spacetime sheets are connected to each 
other by wormhole contacts and join along boundaries 
bonds. Various new physical effects related to the 
manysheeted spacetime concept are described in four 
books about TGD: see for instance, the chapters “TGD 
ава Nuclear Physics" and “Anomalies Explainable by 
TGD Based Spacetime Concept" in [2]. Manysheeted 
spacetime concept is especially important in TGD 
inspired theory of consciousness and its applications 
to biosystems [3,4]. 


Various new physics effects related to many- 
sheeted spacetime concept 


Many-sheeted spacetime concept implies several new 
physical effects. Effects important in the recent context 
are the following, 


a) Topological field quantization: classical fields have 
kind of a Bohr orbit representation as spacetime 
sheets. For instance, magnetic field decomposes to 
‘magnetic flux tubes with quantized magnetic fluxes 
во that spacetime ‘ends' at the boundaries of 
magnetic flux tubes. 


b) Spacetime sheets can have negative time 
orientation and negative energies. This makes 
possible effective over unity energy production 
and classical signalling tothe direction of geometric 
past (in TGD subjective time and geometric time 
are two different notions). 


c) Gravitational flux from a given spacetime shoot can 
be distributed in several manners among larger 
spacetime sheets in the hierarchy and effective 
gravitational flux from this spacetime sheet (its 
effective gravitational mass) to a given spacetime 
sheet can thus vary: this implies gravitational 
anomalies and can lead to an effective variation of 
the gravitational coupling constant. Also the 
reduction of gravitational mass of rotating body 
becomes possible by a mechanism to he described. 
in more detail below. 


d) Vacuum can сапу purely geometric charge 
densitios: the electric potential associated with a 
rotating magnetic disk provides an example of this 
kind of effect observed already by Faraday. In 
Maxwell's theory this charge density must bo due 
to charged particles. 


e) TGD predicts the existence of classical long-range 
Z’ fields above cellular length scale. In particular, 
Z’ magnetic fields are possible even when system 
has a vanishing Z° charge density (neutrinos screen 
the Z°charge of atomic nuclei). The effects thought 
to bo due to torsion fields [3,9] could bo due to 
classical Z fields. Large parity breaking effects in 
long length scales are the signatures of these fields. 
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‘Two examples of new physical effects not directly 
related to the recent context deserve to be mentioned 
because of their fundamental role in TGD Universe. 


а) The so-called ‘massless extremals' (MEs) represent 
classical gauge fields propagating with light 
velocity without dispersion. The propagation of 
energy is channelled and the lightlike vacuum 
current at given point is completely пов. 
deterministic so that classically MEs are optimal 
for communications. The lightlike vacuum current 
generates coherent photons and MEs act as 
quantum holograms. MEs play a key role in ТОР 
inspired theory of consciousness [3,4]. 


b) Manysheeted spacetime makes possible 
macroscopic quantum phases at non-atomic 
spacetime sheets, which contain very low densities 
of particles and can be in extremely low 
temperatures. In particular, the flux tubos of Earth's 
magnetic field carry ionic supra phases. These 
macroscopic quantum phases are crucial for TGD 
based model of biosystems [3,4] 


‘The effects related to rotating magnetic systems 
and manysheeted spacetime concept 


In the sequel the effects reported by Roshchin and 
Godin in their article ‘An experimental investigation of 
the physical effects in a dynamic magnetic system’ [5] 
are discussed as a possible manifestation of various new 
physics predicted by TGD. A more general discussion 
ofvarious anomalous effects can be found in the chapter 
“Anomalies explainable by TGD based spacetime 
concept" of [2]. The model discussed here involves 
also new and crucial aspects, which became clear 
during writing of this article. 


Gravitational anomalies and manysheeted 
spacetime 


ТОР spacetime is manysheeted surface in H= М“, X CP, 
which can be regarded as the future lightcone of 
Minkowski space with points replaced with CP, having 
size about 10° of Planck lengths. One can visualize the 
spacetime sheets as almost parallel pieces of plane 
glued together by wormhole contacts and also 
connected by join along boundaries bonds (for 
illustrations see my homepage 

http://www physics helsinki fij— matpitka/illua html). 
The distance between the sheets is about CP, radius. 


‘This makes possible antigravitation like effects since 
а macroscopic object (itself a spacetime sheet 
containing hierarchy of smaller spacetime sheets glued 
toit) can feed its gravitational flux to several spacetime 
sheets. By modifying somehow the standard 
distribution of gravitational flux between various 
spacetime sheets, one could produce gravitational 
anomalies at a given spacetime sheet. More precisely, 
what happens is that the gravitational force experienced 
by the object is replaced with 
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‘= EM, Fos 
where the summation over spacetime sheets is 
understood. This means that the simple Newtonian 
picture fails and the determination of the gravitational 
constant can give varying values. 


The first idea to come into mind is that this effect might 
bo responsible for the huge loss of weight in the 
‘experimental arrangement studied by Roshchin and 
Godin [5]. Part of the gravitational flux of the rotating 
magnet would flow to some other spacetime sheet than 
‘ours’ so that magnet would loose part of its weight. 
‘The experiments suggest that effect can be very large 
(30 per cent loss of effective weight). A little thought 
experimentation however suggests that this mechanism 
very probably does not explain the observed loss of 
weight. 


‘The loss of weight should relate directly to the rotation 
ofthe system and this serves asa hint about what might 
be involved. 


а) The gravitational flux ofthe rotating system runs to 
larger spacetime sheets by two alternative 
‘mechanisms: through extremely tiny wormhole 
contacts with CP, size and via join along boundaries 
bonds connecting the boundary of the rotating 
spacetime sheet to the boundary regions of the 
larger spacetime sheets. 


b) When the system rotates, join along boundaries 
bonds (in particular, gravitational flux tubes) get 
entangled. This relates interestingly to the 
orientation-entanglemont relation discovered by 
Dirac. When one connects the corners of a cube D, 
to tho corresponding corners of a larger cube D, 
containing D, by elastic threads and rotates D,, the 
threads get entangled. Rather remarkably, for a 2x 
rotation entanglement cannot be straightened out, 
but can be done so for a 4x rotation: thus also 
classically 2x rotation can be non-trivial operation 
physically! The reason is that the entangled threads 
provide a geometric representation for the homotopy 
Group Z, of SO(3) realized by the rotations of the 
smaller cube. Join along boundaries bonds carrying 
‘gauge and gravitational fluxes realize this fictive 
system invented by Dirac quite concretely in TGD 
framework. 


€) One might expect that if the rotation velocity gets 
too high, gravitational flux tubes are not able to 
straighten out their entanglement and begin to split 
much like the magnetic flux tubes of the solar 
‘magnetic field. The splitting generates negative and 
positive gravitational charges at the ends of the flux 
tubes, The gravitational flux entering to the external 
‘world from the rotating system is not changed but 
the gravitational mass of the rotating system itself 
gets gradually lower since itis gradually transferred 
to the boundary of the external world spacetime 
sheet where it acts like a surface charge. 


d) At the extreme situation system has neither 
wormhole contacts nor join along boundaries 
contacts to the larger spacetime sheets and has a 
vanishing gravitational mass (using TGD 
terminology, system has suffered ‘topological 
evaporation’) in accordance with the fact that 
closed 3-space has a vanishing gravitational mass. 
‘The system could still have an inertial mass so that 
equivalence principle would not hold true. The long 
length scale limit of TGD indeed allows also 
solutions, for which Einstein's equations are not true 
(see tho chapter “TGD and GRT" of [1]) 


6) The findings of [5] suggest that at least 30 percent 
of gravitational flux of the rotating magnet flows 
join along boundaries bonds to the larger spacetime 
sheets. If magnetic flux tubes serve also as 
gravitational flux tubes, the splitting would 
generate also effective magnetic monopoles. 


By its extreme generality, this mechanism might be 
behind all reported loss of weight phenomena, for 
instance, those reported in [6,7]. In particular, in the 
experiment by Podkletnov the effective reduction of the 
gravitational field above the rotating superconductor 
could he due to the rotation of the mass of air above the 
superconductor defining a spacetime sheet and leading 
to the splitting of the gravitational flux tubes so that 
the gravitational potential is reduced. For instance, 
pressure gradient is not anymore balanced by 
gravitational force and air begins to flow upwards. 


An obvious question relates to the linear friction known. 
to be proportional to the weight of the system (the 
reason for which is in fact still today poorly understood?) 
If gravitational join along boundaries bonds are 
responsible for the friction, then the proportionality of 
the frictional force to gravitational force could be 
understood. If gravitational flux tubes split when the 
object slides sufficiently fast, the gravitational mass 
of the object should be reduced. Note however that 
the object put in motion along the support of a scale 
does not demonstrate this effect since the support 
receives the lost gravitational mass. What would 
however happen is that the nearby gravitational field 
generated by the object plus scale behaves 
anomalously, since only part of object's gravitational 
mass would be moving. 


Generation of negative energy spacetime sheets in 
rotating magnetic systems 


Tho very fact that spacetime is a 4-surface means that 
energy momentum tensor is replaced with a collection 
of conserved vector currents. This makes Poincare 
invariance exact apart from a cosmological breaking 
caused by the lightcone boundary, and the notions of 
energy and momenta are well defined unlike in General 
Relatitivity. 


Ono important implication is that the sign of the energy 
depends on the time orientation of the spacetime 
surface and both positive energy and negative energy 


spacetime sheets are possible. Tho following argument 
supports the view that negative energy spacetime 
sheets are indeed generated by rotating magnetic 
systems. TGD allows purely geometric vacuum charge 
densities with no elementary particles acting as charge 
carriers. In particular, if one "kicks' a 3-surface 
containing a constant magnetic field into a rotational 
‘motion, then vacuum charge density results. This is seen 
by considering a simple model for the imbedding of a 
‘magnetic field Bz(p) as an induced gauge field in М“, x 
$, where S* is a geodesic sphere of СР, In spherical 
coordinates (сов(Ө),Ф) for 8* the electromagnetic 
‘component of CP, spinor connection is 


A,= costo) a 


apart from a multiplicative numerical constant. The 
induced electromagnetic gauge potential is 


A, 


I © 


ав а projection of the component of the spinor 
connection to the spacetime surface. In cylindrical 
coordinate (t.2,.0) for М“, one has for the imbedding 
of magnetic field as an induced gauge field 

cos(6) 


fp), D= no, Bp) nat (зу 


ЗА. 


where n is integer. Note that the imbedding necessarily 
fails at some critical radius since cos(Q) cannot be larger 
than one: this is nothing but topological field 
‘quantization of magnetic field to flux tubes. 


When the magnetic 2 race is "енй to a eating 
коды 

"m 

ia ese aaa 

ERAA 


p), 6-n$-ot)., — (4 


ELI © 
is generated. 


The condition E, = vB- op B, which can be interpreted 
as the vanishing of the net Lorentz force locally, gives 
rise to a vacuum charge density 


ов (21 


3E, 


‘The sign of the vacuum charge density depends on 
the direction of rotation. This means a large parity 
breaking effect. It is very difficult to understand how 
the sign of the charge density could depend on the 
direction of rotation if charge carriers were ordinary 
elementary particles. Thus this effect, observed already 
by Faraday, seems to be in conflict with Maxwell's 
theory and to support TGD. 


Note from Faraday Lab Ltd: it is one more example of 
the advantage of experimental science by Faraday in 
front of theoretical science by Maxwell. 


Charge conservation requires that the radial electric 
gauge flux of vacuum goes somewhere at the boundary 
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of the magnet spacetime sheet. The only possibilty is 
that anew spacetime shoot is generated parallel to the 
magnet spacetime sheet (unless it exists already). The 
electric Пих runs through wormhole contacts or join 
along boundaries bonds to this spacetime sheet and 
back in radial direction at the second spacetime sheet. 
I this spacetime sheet has negative time orientation 
(guaranteing that the sign ofthe electric field as tensor 
component F, changes), it has also negative energy, 
and energy conservation requires that the rotating 
system get positive compensating energy. 


energy production in rotating magnetic systems 


As found, rotating magnet can generate a negative 
energy spacetime sheet and energy conservation 
requires that system itself get a compensating positive 
energy. This alone cannot however lead to overunity 
energy production reported in [5] and a more refined 
mechanism is needed. What is essential is that the 
negative spacetime sheet defines a quantum system in. 
which particle energies are negative: the roles of 
creation and annihilation operators are effectively 
changed. It happens that negative energy spacetime 
sheet begin to be filled with negative energy particles, 
presumably photons and gravitons and perhaps етеп 
charged particles. If the rate for the generation of 
negative energy in this manner overcomes tho rato 
ofthe ordinary dissipation, the rotating system begins 
to accelerat 


a) The electrostatic energy of the negative energy 
spacetime sheet is of order 


Е, = ИЕ, w/e, 


where Е, is the ordinary magnetic energy and г the 
radius of the rotating magnetic system. 


b) Overunity energy production requires that the rate 
for the change of the rotational energy E, = 109/21 
positive (1а the moment of inertia), that is 0) increases 
spontaneously. This rae is given by 

E, fdt = dE, Ка +P -P, where P, denotes the power 
dlssipated Ey friction losses and b denotes tho rate of 
negative energy generation due to the filing of negative 
energy particle states (at least photon and graviton 
states) associated with the negative energy spacetime 
sheet 


©) Since Е, and E, are both proportional to 6, one has 


log yat = 2(P- PJ(E,-E) 


Since E, is negligible as compared to E, , then @ can 
increase only if one has Р > P, Thus for P = 0 
spontaneous acceleration of the system is not possible. 
Notices that the splitting of the gravitational join along 
boundaries bonds between rotating system and 
external World could also reduce frictional losses and 
facilitate the effect. The proposed mechanism might 
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be called ‘buy now pay later (or somewhere else)’ 
‘mechanism. Tho negative energy could leave the 
system and be received by some subsystem 
elsewhere. Instead of sucking energy from the 
external world, system sends negative energy to its 
surroundings or to parallel negative energy spacetime 
sheets. This mechanism is crucial for understanding how 
negative potential energy, say gravitational energy is 
generated (a cloud of negative energy virtual gravitons 
represented as spacetime sheets), and is of utmost 
importance in TGD inspired cosmology: without it one 
could not understand huge energy densities generated 
near the moment of big bang (see the chapter "TGD 
inspired cosmology” of [11). 


Coronal discharge and acceleration of 
fons in the electric field are generated 
by vacuum charge density 


Standard wisdom suggests that the presence of coronal 
discharge in the experiments by Roshchin and Godin 
15] could be analogous to what happens in TV screen 
when electrons accelerate in electric field and loose 
their energy by bremsstrahlung in collision with the 
‘wall. In this case the electromagnetic potential energy 
difference in the radial direction at the spacetime sheet 
not containing the magnetic field is AE= eV= ot BAP’, 
and causes acceleration since the electric force is not 
cancelled by the magnetic force. Thus the coronal 
discharge could be seen as an evidence for the 
‘manysheeted spacetime concept. The objection against 
this mechanism is that also charged particles at the 
negative energy spacetime sheet should reside in 
negative energy states. If so, the acceleration of these 
charges means that they emit positive energy photons 
зо that the observed radiation could result from this 
Kind of process rather than from a collision with the 
‘wall’. A temporal mirror image of the bremsstrahlung 
process would be in question! Electrons and other ions, 
if present at the negative energy spacetime sheet, 
accelerate in this electric field. Depending on the sign 
of the charge, the acceleration occurs inwards or 
outwards. The sign of the acceleration is predicted to 
depend on the direction of rotation since the sign of the 
electric field depends on it. The intensity of radiation 
allows estimating the total number of ions present at 
this spacetime sheet: this number should be very small. 


‘The maximum energy Е, of a photon emitted as 
bremsstrahlung is given by the maximal electric 
potential energy difference and a simple estimate gives 
E, = 3 keV for B=0.85 Tesla,  =500 rpm and Ар= 1 m. 
Whether the bremsstrahlung type spectrum is really 
there could be easily tested. The charges in ionic clouds 
should have different signs for clockwise and counter 
clockwise directions of rotation since the signs of ions 
at the exterior boundary (and interior boundary) are 
opposite. 


Strange magnetic field structures 


In TGD framework, strange magnetic field structures 
observed in the experiments by Roshchin and Godin 


[5] and having geometry of cylindrical shells are 
identiable as topological field quanta of the magnetic 
field generated by the rotating magnetic system (ux 
quanta could also carry Z°magnetic fields, see below). 
One could understand the lowering of the 
temporaturo insido tho magnetic flux structuros in 
the following manner. In ordinary hydrodynamies the 
condition: + фу! = p, , whore p, is the pressure in 
the region where flow velocity vanishes, holds true 
by energy conservation along flow lines. In 
magnetohydrostatics the corresponding condition reads 


p+ “(B= р, 


Hore p, and T, denote the pressure and temperature 
outside the magnetic flux tubes and the equation p=nT 
for ideal gas has been used. 


aT, 


‘The equation implies a lowering of the temperature as 
follows: 


ATIT- SL eBH p, 
For a magnetic field strength of order 0.08 Tesla and 
pressure of one atmosphere (10° N/m’) the estimate for 
the reduction is A T/T = 10°, which is of the same order 
of magnitude as the reported reduction of temperature 
A T/T = 6K/295 K=0.02. 


‘The classical Z’ fields as TGD counterpart for 
torsion fields 


TGD predicts the existence of classical 7° fields (Z° 
bosons are ultraheavy companions of photons 
responsible for neutral current weak interactions; see 
the chapter “Anomalies explainable by TGD based 
spacetime concept" of [2]). The Z'charge of the atomic 
nucleus is essentially its neutron number since proton's 
2 charge is very small. Neutrinos screen the Z°charge 
ofthe condensed matter above length scales of neutrino 
Compton length that is of about cell size (see the chapter 
"TGD and condensed matter physics" of [2]). Under 
certain circumstances also Z^ electric fields can cause 
detectable effects. For instance, the TGD based 
explanations of the tritium beta decay anomaly [10], the 
acceleration anomaly of spaceships in outer space [11] 
discovered in NASA, and the anomalous variation of the 
radioactive decay rates [12] involve the interaction ог 
small sized objects with large Z^ charges with 
astrophysical Z°electric fields. 


2° neutrality does not exclude the possibility of 2° 
magnetic fields: what is required that nuclei and 
neutrinos rotate with slightly different velocities. Thus 
rotating macroscopic objects could generate Z° 
magnetic fields and the claimed properties of the 
torsion fields [B], torsion are very much like those of 
Z^ magnetic fields. In particular, also classical Z° field 
has parity breaking axial coupling to elementary 
particles, and large parity breaking effects are predicted 
(chiral selection in living matter has explanation along 
these lines). The generation of classical 29 magnetic field 
might he involved with the large parity breaking 


observed in the experiments by Roshehin and Godin 
[5] (the critical rotation velocities were different for 
clockwise and counter clockwise rotations). Note 
however that also the sign of vacuum charge density 
involves parity breaking effect. It is also possible that. 
flux structures carry combination of magnetic and 22 
magnetic fields and the strange shell like magnetic field 
structures could be accompanied also by Z°magnetic 
fields. 


‘To sum up, it seems that the experimental findings by 
Roshchin and Godin could be satisfactorily understood 
at the phenomenological level in TGD framework 
although quantitative modelling is not possible at this 
stage. 
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But hopefully it is changing a little bit. Atleast now we 
cite chapter and verse when these things were done, 
and what they are, and the young grad students and 
post docs can go check the papers and make up their 
own minds. 


‘That is the real hope of the future: that we get a 
generation of young fellows, with excellent skills, who 
now know where all the skeletons got hidden in the 
closet, and understand that the electrical engineering 
model arbitrarily assumes an inert vacuum environment 
(falsified for more than a half century in particle physics) 
anda local flat spacetime (falsified for nearly a century 
by general relativity). 


Once they know that past history, and go read into what 
broken symmetry of opposite charges means for a dipole 
and for all dipolar EM circuits, they will set to and 
change that more than a century of error. In that case, 


we shall have numerous solutions to the energy crisis. 
rather quickly, popping up all over. 


Good thing. It will certainly displace some great energy 
barons, but it will also free the populace. One can extract 
all the EM energy from the vacuum one wishes, 
anywhere, anytime, with ridiculous ease. One can 
produce that “electrical wind of energy” at will, by 
‘making a simple dipole and then letting it alone. The 
only energy problem is in how to then intercept some of 
that energy flow and "catch" it in a circuit, discharge it 
in a load to power it, and not use half tho "caught" 
energy to kill that dipole that is gushing out the 
extracted EM energy from the vacuum. 


Very best wishes, 


Tom Bearden 


The Transdimensional’s Lifters 
Experiment 


Jean-Louis Naudin 


Ema Jnaudins09@ aol.com 


In June 2001, Transdimensional Technologies has 
presented the Lifter! and Lifter2 devices. Tho Liftert 
device was built with three capacitors joined so as to 
form a triangle assembly and the Liftor is three time 
heavier and three time bigger than the Lifter. These 
devices are able to lift their own weight and they are a 
“modern version" of the Townsend Brown Electrokinetic 
Apparatus, The Lifters are using the Biefeld-Brown. 
Effect to generate the main thrust to self levitate. Ihave 
already built some similar devices in April 1999, with 
“EHD Flying Saucer v1.0 “. 


In Townsend Brown Electrokinetic Apparatus described 
in the US Patent N'2949550 filed on Aug 16, 1960 and 
titled "Elektrokinetic Apparatus" you will find the full 
description of the main principle used in Lifter devices: 


It is therefore an object of my invention to provide an 
apparatus for converting the energy of an electrical 


potential directly into mechanical force suitable for 
causing relative motion between the system and 
surrounding medium. 


Jt is another object of this invention to provide a new 
apparatus for converting electrostatic energy directly 
into kinetic energy. 


It is another object of this invention to provide а vehicle 
propelled by electrostatic energy without the use of 
moving parts. 


Another goal of my invention is to provide a self- propelled 
vehicle without moving parts. It is a feature of my 
invention to provide an apparatus for producing relative 
motion between structure and surrounding medium. This 
apparatus includes a pair of electrodes of appropriate 
form held in fixed spaced relation to each other and 
immersed in a dielectric medium and oppositely charged. 


It is another feature of my invention to provide apparatus 
which includes a body defining one electrode, another 
separate electrode supported in fixed spaced relation by 
said body, and a source of high electrical potential 
connected between the body and the separato electrode. 


(Extract from US Patent 2949550 filed on Aug 16, 1960 
titled “Elektrokinetic Apparatus" ) 


Mounting legs: 30-mm length. 


Te Liter vio specitiestionzThe Lifter vàO uses 38 asymmettial TT. Brown capacitors joined (called cell) so as to form a 
tom the main rectangular electrode constructed “ala” Towmeend Brown. 


Size B20x 700 mm and 40 mm high made with а thin aluminium sheet 


Main rame: balea wood 15/10 mm thick and 2 mm wide. The construction of the frame i 
lighter than the previous versions (hal of the lower balsa frame has been removed). 
Power required to compensate the weight: 81.4 Watte ( 40.5 KV at 201 mA } 

Power required for а stable flight above the ground : 1329 Watts (44 KV at 3.02 mA ) 
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‘Today, I have replicated successfully the Transdimensional Power Lifter! and Lifter2 and developed some new 
enhanced and bigger versions. The Lifter V3.0 is a bigger version of the Lifter2 presented by Transdimensional 
‘Technologies in June 2001. The Lifter v3.0 uses nine asymmetrical TT. Brown capacitors joined (called cells) so as 
to form a triangle assembly. It is 2.4 time heavier than the Lifter? and 7 time heavier than the Lifter1. The Lifter 
V4.0 is a bigger version of the Lifter v3.0. It uses 36 asymmetrical TT. Brown capacitors joined (called cells) so as 
to form а hexagonal assembly and it is 2 time heavier than the Lifter v3.0. 


Lifter v4.0 Test Results : The Lifter v4.0 is the biggest one that I have built today. Its size in the lab is very 
impressive (820 х700 mm). The Lifter v4.0 is able to accelerate upwards very quickly and silently. The Lifter v4.0 
has a weight of 32 g and it is very stable during the hovering. 


Lifters comparison chart: 


Weight | Payload] Power to compensate the weight Power for a stable flight 
neri] 229 Te 18 Watts (40 KV at 450 uA 239 Watts (ага KV at STO uA) 
тие | 659 ЕП ЕТЕДД AES Wate (4335 КҮ аг TIAMAT 
mes| 160 as аза Wats ВАУ м 248 mA 636 Watte (275 KV ar 253 mA ) 
КУПИ Bia Watts (405 KV st 201 mA 1328 Wans (44 EV м 302 mA) 


Fora tabletop demonstration you may use the basic lifter. The Basic Lifter is maintained on the ground base with 
3 thin nylon threads to avoid that it escapes to the ceiling. 


Basic Lifter photo 


Tho Basic Lifter remains very stable above the ground while the power supply is energised. A 330 Kohms/10 
Watts resistor is connected in series with the HV Output to limit the current flow. This High Voltage power supply 
is able to generate up to 25-20kV DC Output from 12-24v DC input. With a fully adjustable DC input power supply 
(0-24V/4A), it is possible to adjust the HV output between 5 to 30kV. This HV power supply uses a common 
flyback driver circuit with two 2N3055-power transistors as a push-pull oscillator. A common flyback transformer 
from an old TV/monitor can be used, the transformer HV output is connected to a 30kv Voltage tripler which 
commonly used in all colour TV monitors. In the Basic Lifter experiment the DC Input of the HV Power supply is 
15V at 2.3 A. 


Some Researches Projects planned: Today, after a successful and impressive test of the Lifter v4.0, Ihave planned 
to build a device which will be able to flight by itself for few seconds with its own power on board. This will be a 
very good demonstrator for going further. 
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On the Great Constant 137.036 


Dr. Anatoli V. Rykov 


In the first half of XX century English astrophysicist 
Eddington stated that if physics find out a sense of a 
fine structure constant 137.036, then many secrets of 
Nature would be discovered, Some incomplete examples 
of the manifestation of this constant are given below. 
‘As Ether does not admitted by traditional physics, these 
‘examples can cause criticism from its sido. 


Electromagnetic radiation in Ether 
‘The portion of electromagnetic radiation named photon 
of frequency v, deforma structure of Ether. Being in 
Ether with the size re between its elements, photon. 
makes deformation Ar . Thus the energy of deformation 
will be eo EATg, where ep is the electron or positron 
charge, E is the intensity of an electrical field. Energy 


of photon is equal to energy of deformation, where h is 
the Plank constant: 


hv e,EAr, a 


This deformation depends on time. Photon is an 
electromagnetic phenomenon with the amplitude 


rsin2nvt) 


d 


dir, sin2mvr)] = 2лугйїсоз(2лм) (2) 


Let's determino the intensity of an electrical field, where 
N is a certain factor of proportionality: 


BENE: [7] 
Let's substitute the received ratio (amplitude from (2) 
and intensity from (3) to (1) 


E 


1 
nr ө 


It is possibl to assume that c di =e = of ts the 


speed of light. 


Lot us note that this assumption seems to be natural, 
but not obvious, Let's determine the unknown number 


gO gy 


is a magnetic constant of vacuum, which is equal to 
reversed magnetic permeability, 


89875517910 [a >m kgs] 


is an electrical constant of vacuum equal to reversed 
dielectric permittivity. Thus, interaction of 
electromagnetic radiation (photon) with Ether is related 
"with the number 137.036. It, probably, characterizes 
some cluster of ether, which is related to photon. Let's 
receive the known formula for a Plank constant from. 
[7 


лето" (в) 


All components, included in the Plank constant, 
completely concern to structure of Ether. The conclusion 
is tho following: the so-called «ultra-violet catastrophe», 
which has put under doubt a correctness of classical 
physics, is a completely far-fetched problem from the 
point of view of existence of Ether. It is simply solved 
by ability of ether to perceive and to transfer radiation 
only as quantum. 


We should construct elements of structure of vacuum. 
ов the well-known experimental fact. There is an 
equation of photon energy for the frequency « of red 


border » ht, and energy of pair 


amo env, =1,6493-10 (7) 


From (7) we can find the size of a structural element: 


1398688-10 5 в) 


‘Therefore, we have the distance between virtual 
electron and positron charges forming a bond charge 
ог dipole of Ether. 


The «red» border of ts «destruction» at the photoelectric 
effect is determined from: 


dera p 
Ar = 787100067210" (o) 


The dipole deformation is less than the given value and 
it should have an electroelastic property. When the value 
of deformation increases, it leads to destruction of dipole 
and a pair of free electron and positron will appear. A 
remarkable consequence from the formula (8) is: 


Ary =1020672 10° =, /137.036 (10) 


Again we have received a constant 137.036. Now it is 
related with deformation properbonds of Ether 
structure, 


Substance 


Nature gives us some help: a certain hierarchy in a 
structure of matter is observed during consideration of 
the growth of masses of fundamental particles 
2-137.036 m,, 2 -137.036 -7 m, and 2 1836 m,. Masses 
of pair of electron - positron will form masses of pions, 
proton, antiproton, and neutron. Number 1836.125 is a 
mass number of a proton. Number 1838.6 is a mass 
number ofa neutron. It is easy to notice that a structural 
element is the mass 2m,. Let's multiply it on 
137.036-2me =274.0720-me and we will get a 
value, which is very close to the pion mass 
тро) =2732-me. Such concurrence does not 
seem senseless. Pions represent particles formed from 
electron and positron. In Л, -pion the integer of 264.2 
are masses of electron and positron. The integer 
determines a zero-charged pion «0», and the minus 9.872 
can be accepted as a mass equivalent to energy neutral 
pion connection. In R4, Jt. pions contain the odd 
number of electron and positron masses 273. The nature 
again prompts, that л, pion consists of one 


superfluous positron, and л. consists of one 
superfluous electron. It is clear that pions represent a 
single unit (indivisible quantum systems capable to 
virtual and real existence according to their short time 
of life). The lack of mass charging pions up to number 
274072 can be treated as a defect of mass of bond or 
energy of bond Ammy) = 08720- mo. 1t is possible 


to assume two variants of mass defect for pion «би: 


Amgo =18-то ог Ampo = 9872 тү. These variants 
can be distinguished by the time of pion life «б». The 
greatest time of particle life, at which mass defect is 
maximal. As pion «0» has time of life less, than at 
charged pion, itis necessary to accept the first variant, 


ie. Ampo = Вто 


It is possible to assume, that the protons and 
antiprotons can be formed from mesons and pions. For 
example, the particle with mass equal to 1836,12 
electronic masses (proton) can contain 3 pairs charged 
pions, one positive pion and 7 neutral pions. Structure 
of a proton or antiproton contains charged mesons, 
participating in strong nuclear interactions. Superfluous 
mass in 1836 electronic masses makes mass defect 
equal to bond energy. It corresponds to the huge energy 
providing large stability of protons. You can see the role 
of number 137.036 on the given examples of a structure 
of matter. 


Paradox of the «wave - particle» 


h 
The De Broglie's formula А = — is used for calculation 


of a wavelength of a particle movement. It is shown. 
above that the Plank’s constant depends on parameters 
of Ether and the constant 137.036. Particle, moving in 
Ether structure, produces transverse fluctuations with 
frequency y = c / A. Thus, the given frequency or given. 
length of a wave will be formed only with the movement 
of particle in Ether. Particle moves by spiral trajectory 
h 


with a step of the screw À=— and it is the reason 


for the particle diffraction phenomena. The amplitude 
of a wave can be determined by the formula 
P PI 

Omar, 
speed of a particle, but on structural elements of Ether 
(dipole charge, the number 137.036 and deformation 
limit), on mass of a particle and, especially, on the Ether 
‘magnetic constant. We shall receive amplitude equal 
to 1,066134 -10*^ (m) for electron, for a proton it will be 
3,162334 -10*' (m). A large difference in amplitudes is 
due to a square law dependence of amplitude on mass 
of particles. It can be checked in experiment on 
diffraction of electron and proton beams. The amplitude 
of particle's trajectory is formed in open Ether. Hence, 
at the presence of a nucleus of atom or other particle 
(changing parameters of Ether structure) the amplitude 
of trajectory can be different. 


‘This amplitude depends not on the 


Ether structure and the constant 137.036 also define 
Compton length of the electron wave: 


элт, + Ar,)-2-137.036= h/m c = 242626107 6) 


Generality of ether of three different levels 


‘The interactions of electromagnetic radiation with Ether 
сап appear on three levels, those are space, meson and. 


m 

ога photo effect in the space Ether is an additional tool 

to research structure of Ether. There is a formulation 
1 с 


22137036 7 


nuclear level. Length of a "red border» wave ^rb = 


1 Indexi: 


VIL p corresponds to 


"rb 
three Ether levels in the generalizing table of its 


structural elements. The 
equal to vig = wi /h 


red border” frequencies are 


Table 1 
i DITE] EI w 2те, J m 

e Û 164945910" | 163742210" | 12070010" | 139868810" | 1020672107 
п | 4487610" | 447343810" | 142780010" | 514087610" | 1,63561310* 
р | so1s00710" | 3010701107 | 3010701-10" 383681510" | 3836815107 
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‘The main conclusion is: electromagnetic phenomena at 
all three levels of Ether are equivalent and they are 
determined by the number 137.036 and speed of light 
(dielectric and magnetic Ether constants). 


Ratio of speed of light 2.99792458 -10" to speed of the 
movement of electron on the first orbit of atom of 
hydrogen 2.187691 -10* is equal to 137.0360. 
Gravitational constant of Ether of the Universe also 
depends on Ether basic parameters and number 
137.036: 


G 


¢2 азтозв/ тфу = 86728 x105, 


where Plank's mass is a denominator. 


Inertial force of the mass mand its acceleration aare 
also determined by parameters of Ether and tho 
constant 137.036 


f = ma = 1555137036-b- Ara 


where b = 1.155065 -10"(kg/s*)is an elasticity of Ether 
structure. This formula shows how it is possible to 
transform elastic energy of Ether to energy of substance 
at acceleration of mass, 


Editor's: Theory by N.A. Kozyrev considers the 
cause-effect relations from positions of the concept 
of active properties of time. In this concept the 
speed of the course of time is defined as a ratio of 


distance between the cause and the effect to the 
period of the time delay between them. For our 
space it is equal to the product of the speed of light 
and Zommerfield's fine structure constant, i.e. the 
speed of the course of time is 137 times smaller than 
the speed of light. Let's note, that it isnot the speed 
of motion in space, but the “rotation speed of the 
cause-effect connection".To my mind, there is a 
clear analogy between this four-dimensional 
rotation and the so-called torsion technologies. In 
his work Dr. Shipov presents the mathematics of 
four-dimensional rotations and firstly introduces the 
notion of torsion fields. Besides, Dr. Spartak M. 

Polyakov in his work noted the features of the 
internal structure of photon. On the assumption of 
this structure, minimal prolongation of any 
electromagnetic quantum is equal to the product 
of the wavelength and ratio between the fine 
structure constant and the speed of light. So, the 
internal structure of photon according to Polyakov 
reflects the features of inner structure of space, 
according to Kozyrev. This link between two 
theories had not been discussed before. The work 
by Rykov about fine structure constant is another. 
theory, which can be used to create a new scientific 
paradigm of Ether. In my view, there is some 
analogy between Rykov's notion of "elasticity of 
Ether structure" and Kozyrev's "hardness of cause- 
effect connection". 


Alexander V.Frolov 


There are no Secrets in 
Inertialess Motion and 
Antigravitation 


Dr. Anatoli Rykov 


Actually the way to open this secret was shown by the 
article “Structure of vacuum and community of 
interactions" and the publication “Principles of ether 
theory" [1]. The main thing to be done successfully in 
these works was to find the structure of ether. It was 
formed by massless elementary charges (+) and (-), 
analogs of electron and positron. The basic distance or 
arm of dipoles formed by charges is equal to 
1,398688- 10 "m and a limit of electroelastic deformation 
was determined according to photoeffect in vacuum 
(ether) and it is equal to 1,020672:10” m. 


Interaction of usual substance and ether takes place 
through the forces of gravity and inertia, through 
electromagnetic tensions. Deformation of ether from 
acceleration of forces is given by the equation: 
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Vus, 


2703-10: 


To make the formula shorter the value of gravity 
acceleration was already substituted as acceleration of 
Earth 9.82 m/c* Direction of deformation coincides with 
the slope of the bob to the Earth, To decrease gravity 
we should only decrease the value of deformation in 
this direction. We can do it by electrical or magnetic 
effect around the body that we want to have 
antigravitational properties. Classical way to affect the 
value of above-mentioned deformation by another body 
isto place another cosmic body (for example, the Moon). 
In the point of libration between the Earth and the 
Moon there is ether with zero deformation and 
accordingly the forces of gravity regarding the Earth 
and the Moon are absent in this point. The cause of it 
is evident. The Moon creates deformation of ether in 
this point, which is equal by the value and inverse by 
the sign of deformation of ether from the Earth. 


What is inertia from the point of view of ether structure? 
It is determined by the ratio: 6norb-Ar,, where 
mis mass of the body, a is acceleration of the body, 


hardness was observed at 6-8%, Le. weakening of metal took place. For the high-carbon alloys (steel of V-8 kind, 
cast iron ) the increase of hardness took place at 27.0-35.0%, which is the evidence of occurred hardening. 


‘Thus, it was stated that AR influences the atomic- crystalline state of ferricarbonic alloys, and it was proved by 


the change of hardness. 


/Signod; 
Т.А Dachno 
‘The chief of laboratory of metal - management and plastic deformation 


The characteristic of a sample Value of microhardness, kg/mm * H%, H 
of metal (relative change of microhardness) 
Tal | Source | Source | Source | Source 
condition | AR-FeO_ | AR-Mn | АКС ARS 
Steel 08J (C=0.08% of 1612524 [1516130 |148:2:53/ 1648254 1517548 
weight, annealed, sheet) (06% | (0.8%) | («209) | (6.0%) 
Steel U-8 (C=0.8 of % of weight) | 6366 — |e05s308 810.4174 
(+3609) (427.0%) 
Cast iron (C>2.5%) 3614498 | 521.3468. 
өзи) 


Inertial Propulsion Drives 
Boris D. Shukalov 


Engineer 


Introduction 


‘The notion “inertial propulsion system" or device, which 
is moved by means of inertia forces, requires an exact. 
definition. Usually the “drive” is a wheel, track, propeller 
or gas flow reaction. By means of “drive” the moving 
device is attracted or repulsed to the support, which 
exists outside the device. 


Inertial drive does not interact with any support outside 
the device, but it interacts with the body of device by 
means of inertia force. 


So, it is more true to name the inertial drives as an 
"inertioid" according to inventor Tolchin, Perm city, 
Russia. He has heen made such sort of systems for more 
than 30 years [1]. His book about mechanics of 1969 
was the cause for critical attacks on inertioids. For 
example, Dr. Gulia [2] states that unidirectional motion 
by means of inertia forces is impossible. But other 
scientists [3] like Dr. Levinson L.B., for example, wrote 
that all calculations in techniques take into 
consideration real inertia forces, 


So, the notion of inertioid depends on the notion of 
inertia. Theoretical researches have а conclusion: reality 
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of inertia forces follows from Newtonian mechanics, but 
the fictitious inertia forces are the effect of Einstein's 
relativity theory, 


According to Newton, there are three real inertia forces: 
second law force, centrifugal force, Coriolius force. Let's 
consider the notion of space and forces. 


According to modern concept, the space is a closed 
‘material medium (Ether), which expands. All bodies are 
connected by gravitation field and they move. Magnetic, 
electric, electromagnetic and gluon fields also exist in 
vacuum. The space does not exist without a physical 
vacuum, which is a material medium, like river and sea 
cannot exist without water. Physical vacuum consists 
of moving virtual particles. The geometry of the space 
is Euclidian. 


‘The Gravitation Field 


‘The value for intensity and distance of propagation of 
gravitational field in space depends on the value of 
mass, numbers of atoms; those consist of particles 
(protons, neutrons, electrons). Each particle has its own 
gravitational field and it conforms to the fact: air 
atmosphere of the Earth (atoms and molecules) is kept 
near the planet by gravitational field. From Mendeleev's 
periodical table it is obvious that atom, which has more 
protons, neutrons, electrons, has greater mass and 
gravitational field. So, gravitational field of any body is 
а joint, total field of all neutron, proton, electron 


gravitation fields, but we suppose that it is not the 
curved space geometry according to Einstein's relativity 
theory, 


Gravitational fields penetrate all space of the Universe. 
Gravitational field of any body is motionless relatively 
to its surface, The Earth rotates and its gravitational 
field rotates also. It is the main aspect for determination 
of the Earth inertial system. 


Newton's Law 


The first Law is a law for inertia by Galilee - Newton. 
Newton's formulation is: Any body keeps its rest state 
or even rectilinear motion before the applied forces make 
it to change this state |4, p.36]. Conclusions: 1. Space 
doesn't prevent even the rectilinear motion. 2. Space 
order and define the rectilinear trajectory for motion of 
the body since space geometry is Euclidian, 


The third law. Newton's formulation: For action there is 
always an equal and opposite reaction, or interaction 
for two bodies on each other is equal and directed in. 
opposite sides [4, p.38]. 


The second law. There are different modern formulations 
for this law. One of them: Force is the product of mass 
and acceleration, which force creates for this body [5] 


F-ma 
where F is force, m is mass, a is acceleration. 


Yablonsky A.A. describes this law in more exact version. 
According to Yablonsky, "ma" is a reaction force, or 
inertia force according to the third law. It is a real force 
16, p.10]. According to Newton, inertia force is “Inborn 
force” of matter, which has a property to resist 
acceleration; due to this force any body keeps its rest 
or even rectilinear motion. This force is always 
proportional to the mass. Inborn force can be named as 
inertia force. It is demonstrating itself when other force 
makes changes in the body state. Demonstration of this 
force can be considered in two versions: as a resistance 
and as a pressure. It is a resistance since the body tries 
to keep its state and itis a pressure since the body yield 
to the force of resisting barrier and tries to change the 
state of this barrier [4, p.24, 28]. 


So, Newton named the inborn matter force as inertia 
force and he divided ite manifestation into resistance 
and pressure. Modern mechanics classifies forces to be 
active (those can make the work) and passive (inertia, 
friction, reaction...). So, in modern understanding, 
resistance is a passive force action and pressure is an 
action of active inertial force from the body to other 
bodies. Newton's inertial forces, both passive and active 
are volumetric forces since they consist of the proton, 
neutron, and electron inertia forces sum. Proofs of this 
fact are Galllee's and Newton's experiments for different 
masses, different material bodies drop; and also the 
proof is a weightlessness state of the body. Active 
inertia forces (according to Newton) have been using 


from the ancient times: stones, arrow and bullet... These 
forces are great and we cannot call hem fictitious. Some 
inventors use Newton's active inertia forces for motion 
of inertioid. 


Contrifugal Inertia Forces 
‘There is a contradiction for centrifugal forces notion in 
mechanics: in one case it is a real force but in other 
case it is not a real force. 

There is a formula 


ту? 


Е 


F 


where m is the mass of tho body, v is linear velocity of 
the body, Ris radius of the circumference. The properties 
of tho force, which change the direction of the motion, 

are not taken into consideration here. For example, Dr. 

Gulia explains the fictitious nature of the centrifugal 
force: Circular motion is forcible, since the centripetal 
force should be applied to the body by means of a thread. 

In the difference to centrifugal force, this force 
(centripetal) is real... Centripetal acceleration, according 
to Dr.Gulia, is directed to the centre. Centrifugal force 
is directed from the centre. But the real force cannot be 
directed in opposition to the created acceleration. So, 

according to Dr. Gulia, centrifugal force is not real but 
fictitious [2, p.18, 19]. Academician Ishlinsky also agrees 
with this conclusion [2, p-4, 8]. 


Logically it is true, but it leads to a paradox: there is 
acceleration, but velocity does not change. The kinetic 
‘energy of the body must also change, since force makes 
the body to accelerate; but kinetic energy does not 
change. 


There are no paradoxes in Nature. So, some notion is 
wrong in this case. In contradiction to Dr. Gulia's 
conclusion, there is Max Bom's and Landau's proof of 
reality of the centrifugal acceleration, and the proofs of. 
both centrifugal and centripetal forces [7, p.33, 83-86] 
and [B, p.64]. Einstein also recognised the reality of the 
centrifugal force and he introduced the notion of the 
centrifugal field [9]. 


There are many applications of real centrifugal forces: 
separation of particles in centrifuges, in washing 
machines, in pump... Centrifugal forces compensate 
gravitational force on the planet orbit of the satellites. 
Inventors can use centrifugal forces for motion of the 
devices. 


So, what is the mistake in the notion ofthe even circular 
motion? The answer is simple: For even motion of the 
body along the circumference trajectory the deviation 
from rectilinear motion is a result of the reaction of the 
‘connection, but it is not a result of the active external 
force. This reaction force don't make the work and it. 
don't produce the acceleration. So, centripetal 
acceleration is fictitious instead of centrifugal force. The. 
formula 0=1°/R is not a description of the centripetal 


Page 309 


acceleration, and the formula F=mv#/R is not an 
‘expression of the Newton's second law. Let's note that 
Newton explained: The change of direction of the motion 
along circumference is produced by reaction force. 


Coriolius Inertia Forces 


‘This force is created, when the body moves along the 
curve-line trajectory and curvature radius changes. The 
angular velocity is constant in this case and there are 
two velocity components: linear (tangent) and radial 
(normal) components. If body moves spirally and it 
approaches to the centre, then the angular velocity 
should increase (ifthere is no resistance to motion) and 
some deceleration is necessary to keep constant angular 
velocity. So, Coriolius active force of inertia is created 
аз a reaction to this deceleration force and its vector is 
co-ordinated with linear velocity vector. 


If the body moves spirally from the centro, so it is 
necessary to use some force to keep the constant 
angular velocity. This force is co-directed to the linear 
velocity vector and reaction for this force is a Coriolius 
passive force. 


Such sort of forces is demonstrated in Nature: rivers 
move from the North to the South or from the South to 
the North undermine their left and right riversides 
differently. Inventors can use Coriolius active force in 
inertioids. 


Fictitious Inertia Forces 
Fictitious inertia forces are used for simplification of 


calculation for the relative motion in the non-inertial 
system, Lo. in systems, which move with acceleration. 


‘According to Yavorsky B.M. and Pinsky А.А. 


1. Inertia forces have some properties, which are 
different from interaction forces (elastic, electric, 
gravitation, and friction forces). The main differences 
а) Inertia force is not a result of the body's interaction 
but a result of accelerated motion of the system itself; 
во the third law of Newton is not available for inertia 
forces. 

b) Inertia force acts to the body in non inertial reference 
frame only, there is no such sort of force in inertial 
system. 

c) For any bodies there are non-inertial reference frame, 
for which the inertia forces are external forces, so there 
are no closed systems here and conservation law is not 
available in this case. 

d) Note, that inertia force like gravitational force is 
proportional to body mass so in the inertia force field 
(like in gravitational force field) all bodies move with 
the same acceleration, which does not depend on the 
mass of the body. 

2. There is no inertia force in the inertial reference frame. 
So, the application of inertia forces for such sort of 
system is a mistake. In the inertial reference frame the 
notion "force" is available only in Newtonian sense, and 
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it is a measure for interaction between bodies. In non- 
inertial frame of reference the inertia forces are acting 
Љу the same way like interaction forces. So, sudden 
deceleration of the car produces inertia force, which 
throws you forward, and you feel this real force like 
gravity force [5, p.251] 


‘These explanations of inertia forces properties allow us 
to make the following conclusions: 


‘The above-mentioned notion of inertia is tangled, 
contzadictional and it does not correspond to reality in 
some aspects. But in the points a) b) c) the fictitious 
inertia properties are described. In the point 2 a real 
Newtonian force of inertia is described. 


‘The main difference between fictitious and real 
inertia forces is a reference frame. Special reference 
frame is necessary for fictitious forces. Real forces act 
in inertial or non-inertial frames. АП living world feel 
such sort of forces in the process of motion, when the 
velocity changes, 


‘The statement of Yavorsky and Pinsky number 2 about 
the absence of inertia forces (for inertial reference frame) 
is wrong. In this case only fictitious inertial forces are 
absent. For example, motion of the piston in motionless 
device is the motion in inertial reference frame if co- 
ordinato system is considered to be related with this 
device. So, the changing linear velocity of this piston is 
ıa reason for inertia forces. But forces are also acting for 
the piston independently from our consideration of the 
co-ordinate system. The choice of inertial or non-inertial 
reference frame is necessary only for design and 
calculation purposes. 


What is the source of “fictitious inertia force" notion? 
We explained the nature of fictitious centrifugal and 
Coriolius forces above. Now let's consider the nature of 
fictitious inertia forces for the case of ectilinear motion. 
Inertia forces are created when the velocity of motion 
changes. The motion is described by diferent ways: 
Newton's motion is absolute; according to Einstein it is 
relative. Newton's explanation of absolute and relative 
motion is: True absolute motion can be produced or 
changed only as result of force action, which is applied 
directly to the moving body; relative motion can be 
produced or changed without application of the force 
to this body and in this case it is enough to apply the 
force to other bodies. In relation with these bodies, 
motion of the body is determined [4, p.33] 


Einstein's explanation of motion: Any motion is relative 
by definition. A car moves relatively to the road and the 
road moves relatively to the car. In the first case, 
reference frame is a road; in the second case the 
reference frame is a car. For simple description of motion 
there is no difference in principle, what is the reference 
frame for motion [9, p.198]. 


But in reality thoro is the difference. If force is applied 
to a car and it moves with acceleration. According to 
classical mechanics, the car increases its kinetic energy 


as well as quantity of motion. Ifthe car stops, this energy 
willbe transformed by means of friction. In another caso, 
the road, station and the entire world move with 
acceleration if the reference frame is a cat. According 
to classical mechanics, the road, station, etc. have an 
increasing kinetic energy as well as quantity of motion 
from nothing. Ifthe car stops, this energy and quantity 
of motion must vanish in nothing. 


‘This is the reason for fictitious nature of inertia forces. 
"To separate it from the real forces, Newton used the 
notion “absolute” for true motion and “mathematical” 
for relative motion. But in more general sense, the 
absolute motion takes place in material medium, Le. in 
physical vacuum, relatively to gravitational field. 
Accelerated, even rectilinear motion and even motion 
along the circumference are the absolute motion, 


Einstein considered the true and mathematical motions 
аз one relative motion. 


Inertial Drives Description. 


Inertial drive is a mechanism, which moves 
unidirectionally by means of active inertial force 
produced by moving inner support to the body of the 
device. Several inner supports can be used in devices 
of one type. The inner support creates a closed cycle of 
action on the body of the whole device. Unidirectional 
motion of the body is a result of created non-balanced 
pulse inertial force action in one period (cycle) of the 
inner support action. Solid body or liquid can be used 
аз inner support, which moves in return-forward way, 
or it oscillates around the axis, or it rotates around the 
axis, which ie connected with the body of the device. 


‘The Newton's, centrifugal and Coriolius inertial forces 
or superposition of all these forces can be used for 
Inertial drive. 


By means of different schemes the author of this paper 
created many devices. Energy of motion is transmitted 
from electromotors or from solenoid (electromagnet) 
ог from other electrical devices. Unbalanced inertial 
force impulse for most devices is created by means of 
partial compensation of the negative force pulse of the 
inner support. 


The demerits of the inertioids devices created by the 
author are small velocity and small propulsion power, 
which is not sufficient to fly up and move the device in 
space. 


Tho merit of inertioids is the possibility of reactionless 
motion, which allows creating an accelerated motion 
without reactive fuel. Also devices have high 
efficiency factor. 


Оп Space Application of the Inertioid Drive 


Human came to space by means of the powerful reactive 
propulsion drive. Next step in cosmos assimilation is 


interplanot spacecraft. Reactive drives are not available 
in this spacecraft since it uses a lot of fuel and its 
efficiency is very small. So, the interplanet flight needs 
a non-reactive type drive. Academician Korolev S.P and 
Kurtchatov LV, understood this aspect clearly and they 
made a requirement on government resolution of 23 
June 1960 #715/296 on the new principles for 
reactionless propulsion [10] 


There is the question: what is the pre-condition for 
inertial drive? Many scientists stated that accelerated. 
‘motion in space is impossible without any external 
‘support since it contradicts to the law of momentum 
conservation. For example, Dr. Gulia, expert on inertial 
‘mechanisms of the State Inventions Department of 
Russia, wrote that there is no support in space, so in 
‘empty space movement is possible only by means of 
reactive systems [11, p.22]. 


Do inertial drives really cannot be used in space? То 
move space apparatus in vacuum with some 
acceleration it is necessary to increase the quantity of. 
‘motion and its kinetic energy (ifthe velocity increases). 
So, we can assume that inertial drive leads to violation 
ofthe law of momentum conservation. But this law also 
is not valid in the case of ordinary rocket. For example, 
momentum created for rocket is more than momentum. 
of fuel and the difference depends on the design of the 
rocket nozzle [2, p.24] and [13, p.20]. Also, conservation 
of the moment is violated and cosmonaut V. Lebedev 
‘makes his body to rotate by means of inner forces in 
the weightlessness stato [14, p.68] 


So, the claim that "it is impossible to make motion by 
means of inner forces" is not connected with inertioids, 
since inertia forces are external forces. (Editor's: these 
forces are external because they are produced not by 
the body, but by space itself, which reacts on the 
accelerated motion of the body). Inertia forces are the 
result of change in velocity or direction of motion in 
physical vacuum but for physical vacuum there are no 
closed systems. So, inertial drive can move itself by 
means of active inertial forces. It is not a reactive but 
activo type of motion. (Editor's: it is necessary to note 
that this term “active motion" was introduced at first 
by the author in 1996. The Scientific Congress “New 
Ideas in Natural Science”, Saint Petersburg). 


It is necessary to remove the mistakes from mechanics 
and to organize serious researches on inertial drives. In 
this case itis possible to create an inertial drive, which 
сап be used for spacecraft propulsion. It is necessary 
to solve one problem to find a closed cycle of the inner. 
support, which has the unbalanced inertia force 
‘moment. 


What are the pre-conditions for it? 


1. It is an application of the difference between 
momentum and kinetic energy of the moving inner 
‘support, that mathematically is shown as the difference 
between p=mv and W=(mv*)/2. To change the 
‘momentum of some body it is necessary to act on the 
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body with the force F during some time Ft = mv. But 
to pass kinetic energy itis necessary to make the work 
of the force Р on the way of length 1, Lo. F = (17/2 


This difference allows creating different inertial drive 
cycles, taking into account the transformation of kinetic 
energy into other energy forme. 


2. Thoro is an inadequate between momentum and 
kinetic energy due to the factor of velocity (v or v), 
which increases ifthe inner support makes translational 
‘motion plus rotational motion. (Editor's: Thus, we get a 
helical trajectory of motion. This type of motion is 
‘commonly used in Nature). In this case the force is 
created of two components: translational and rotational 


where I is the inertial moment of the body, © is the 
angular velocity. Inertial drives of several types cycles 
can be created by means of this principle. 


3. Repulsion between two bodies (for the case of 
different masses) leads to the equal momentums, but 
different energies, which are reverse proportional to the 
‘mass value according to the law of momentum 
conservation: m, v, = m, v, 


m 


a Ê y S 
ш ZU. {в not equal to 
2 ч 


‘This property of the interaction between the bodies also 
can Ье used to create inertial drive cycles of different 
types. 


4. Acad. E. Alexandrov made a very interesting 
discovery: new (after Newton) correction of theory of 
collision, since the momentum and kinetic energy are 
transmitting to the body of the device from the inner 
support of the inertial drive by means of collisions [15]. 


5. The author didn't investigate the liquid-steam closed 
cycles to create reactionless motion. Calculations show 
that in this case there is some discordance between 
the law of energy conservation and the law of 
‘momentum conservation. Specialists, who calculate 
thermal cycles (isobar, isothermal and adiobatical), 
usually don't take into account the law of momentum 
conservation. There is a wide area, which is not 
investigated yet in aspect of roactionless motion. There 
is an idea to close the single reactive process in the 
closed cycle without mass wasting. (Editor's: We should 
note that this topic was considered in details in 
‘Reactionless Propulsion and Active Force" by Alexander 
V. Frolov. At first it was reported in 1996, The Scientific 
Congress “New Ideas in Natural Science’, Saint 
Petersburg. Development of this idea was started in 1994 
in close collaboration with Acad. Vladimir I. Zubov). 


6. Newton's laws are presented in physics textbooks in 
superficial way. These laws describe the properties of 
‘material world, but its basis lies in quantum mechanics, 
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ie. in the mieroworld but not in classical mechanics. 
Due to this reason all industry, transport and space 
techniques is created according to these laws, and 
nobody can refute Newton's laws. 


Some enigma is hidden in the second and the third 
Newton's laws. A body moves with acceleration in 
space under the action of the force (the second law) 
but for any acting force there is some opposite and equal 
inertial force (the third law). These forces are in 
equilibrium and resultant force ie equal to zero that 
‘means a static situation, but really the body moves with 
acceleration. The motion can be called dynamical 
‘motion, ifforces are in equilibrium. In another case the 
even motion of the body along circumference is also 
static, since these balanced forces act to the body. But 
this motion is named аз inertial motion, but not 
dynamical. This enigma is a property of space and it is 
hidden in the microworld. 


‘The author made an attempt to use the difference 
between dynamical motion and inertial motion to create 
the experimental systems to demonstrate reactionloss 
motion. It is necessary to continue this research, 


7. Besides the research on inertial drives, the author 
mado some investigations on correctness of Einstein's 
special relativity principle. Instead of the known. 
Newton's experiment with a pail of water, the author 
made an experiment with rotating de-balances. Results 
showed that relativity principle is questionable, since 
the motionless body and the moving body in the 
gravitational field are in different conditions. Reliable 
results can be obtained in the simplest experiment for 
the cases of even rectilinear motion of the transport and 
motionless transport, 


Practical Application of Inertial Drives 


Inertial drives for space apparatus can be applied both 
for long distance space flights and for satellites, or for 
the space stations. For satellites it allows to increase 
the period of operation on the orbit. Fuel is saved and 
ozone of the planet is not demolished in this case. Active 
drives can be used as a personal haversack propulsion 
drive of a spaceman and in future as a drive to correct 
the orbit of the space stations. Also inertial drives can 
be used in ground transport for North region or for desert 
regions since the high velocity is not required for these 


Conclusion 


Inertial drive is not a single way to create non-reactive 
space propulsion. Magnetic and electrical fields can be 
used for motion in space also. Earth have magnetic field, 
зо Lorenz forces can be used to create repulsion from. 
the Earth magnetic field even in the area of orbital 
space. There is a question: are Lorenz forces sufficient 
for practical application in this case. 


Besides, it is necessary to develop R.G.Sigalov's 
research [16] to create space propulsion drive by means 


of non-linear elements of electric currents in metal 
conductors, which are bent at some angle. 


A valuable information about antigravitational device 
according to Ph.D. Dokutchaev МТ, was published in 
1989/17]. This device had weight loss than one gram 
and it used electromagnetic waves to create propulsion 
force of about a milligram. It is not the limit for the 
devices of such type, and a more powerful result can 
be created. (Editor's: See the above article “Design of an 
Engine for Free Space based on the Pondemotor Effect” 
by Acad. Gennady Е Ignatyev, who got a propulsion force 
about 60 N, Le. equivalent to 6 kg-force). 


Space has different reaction on translational motion and 
rotational motion. Gyroscopes use this property. 
Member of Byelorussian Academy of Science, Albert 1. 
Veinik discovered these effects during his experiments. 


Prof. Kaznachoov made an analogous experiment using 
the rotating gyroscope and he explained weight 
changes аз a result of the inner lifting force [18] 


There are a number of proofs on possibility to create 
the reactionless space propulsion drive. This problem 
requires a serious State research program. 
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Experimental Investigations 
Based on the Model of 
Electromagnetic Solitary Waves 
(Solitons) 


(tis published here in short version) 


2 


Mikhail V. Smelov 


Schelioveky passage 3, 1-47, Moscow, Russia 


Using transceiver of electromagnetic solitary waves [1] 
and mathematical idea on the nature of electromagnetic 
(EM) solitary waves (solitons) [9] there were made 
experimental attempts to find interaction of artificially 
generated EM solitary waves and natural formations, 
which contain the same solitary waves. To do this the 
experiments on influence of EM solitary waves radiation. 
оп objects, which have various nature, were made, in 
particular, on biological processes and biophysical 


objects (processes of bioplast fission and neurostructuro. 
of brain and others), on ultrahigh frequency plasma, on 
the process of atomic nucleus decay as well as 
gravitation. In all of them we found specifically soliton 
effects, which were due to the fact that the mentioned. 
effects and processes contained coherent spiral 
structures. These structures were stipulated by the 
presence of multilinked (many-sheeted) EM solitary 


For example, an effective influence of EM solitary waves 
was observed on the following biological objects. 
Growth of food barm in solution of honey kvass 
increased two times (in comparison with process in 
standard solution) during radiation by solitary waves 
of positive polarization (by electromagnetic component) 
It was made by two transmitting magnetic antennas 
(MA) shifted relatively each other at 90-degree and 90- 
degree phase delay. The same barm slowed their 
reproduction during radiation by solitary waves of 
negative polarization. Obviously, such effect is related. 
with the change of spiralization threshold. Change of 
this threshold stimulates the excitation of electron- 
vibron field (it is some component oftriune field of many- 
sheeted EM solitary wave). At that electromagnetic 
component of EM solitary wave field (biofield) was 
observed before as luminescent filaments of mitogenetic. 
(ultraviolet) radiation for process of the cell fission. 


In another experiment a single (for the time of less than. 
1 second) radiation by EM solitary waves on simple 
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Technical Design of 
Antigravitational Spacecraft 
“Silver Cup” 


Eugeny Kovalyov 


Heed of the Group on Antigravitation, Riga 
Email Пароль» 


Introduction. 


Kinematical schemes of known vehicles are very simple. 
Weight of an automobile increases frictional force and. 
creates cohesion of wheels with the road. Due to the 
transmission of rotation from the engine to wheels the 
‘automobile moves along the road. The road serves as a 
fulerum to the automobile, 


A belicopter repulses from air by its fan baffles, it allows 
tho helicopter to move upright. Air serves as a fulcrum. 
to the helicopter. 


Duo to tho convex form of airplane wings the reduced 
pressure appears above the wing with incoming airflow. 
This pressure overpowers the gravity of the airplane 
‘mass. The incoming airflow serves as a fulcrum to the 
airplane. 


Editor's: it is a very simplified view and it can not be 
considered as fully correct idea. 


А rocket flies due to reactive gas flow. Similarly it is 
Possible to move repelling water. A combination of 
rocket and airplane led to the creation of jet airplane. 


The power antigravitational spacecraft that I'll speak 
about repulses from it using the strongest force in 
Nature, i.e. the so-called “released force”. 1 especially 
exaggeratedly showed how simple are the kinematical 
schemes of movement of the known vehicles. All they 
аге usual for us and we do not notice them and we are 
not surprised. But let's remember, how did the first 
‘automobiles look and how do they look now? Thus, do 
not be surprised that kinematical schemes of movement 
‘of my antigravitational spacecrafts are very simple too. 
Besides, they are not perfect, because this cause is a 
new ono. It is a business for designers to make them 
perfect. But in any case my antigravitational spacecraft 
is a great step forward in the development of transport 
techniques. 


Some explanation 


Do you know, if anybody ever asked himself why do 
material UFO apparatus being in our material world 
easily elude the pursuit of rockets and military aircraft, 
which work at the maximum power of their engines? 
According to UFO literature, the extraterrestrial 
apparatus sometimes "laughing" at the imperfection of. 
the earth flying techniques. They can sharply increase 


their speed and disappear far away, then they can return. 
Looking on such “maneuvers” and other “ wonders" 
like flights at straight angles on a high speed, everyone 
have an impression that these objects are not material, 
since such a “fight” contraries to people's conceptions 
about motion. 


As numerous eyewitnesses stated that UFO are material 
‘and some people touched them or visited these objects, 
then various fantastic hypotheses appear on this basis 
that extraterrestrial can control space and time during 
their fights, neutralize gravitation, otc. But is it true? 


If we believe these eyewitnesses and base on the theory 
that extraterrestrial's apparatus are material, then 
according to physics we should consume power, energy 
to move a mass from the point A to the point B. This 
‘mass cannot move immediately from one point of space 
to another without any energy consumption, otherwise 
it will be in contradiction with the law of conservation 
of energy and common sense. We can ask then, what 
kind of engines do extraterrestrial have, which can move 
their apparatus with such a high speed from ono point. 
of space to another? These systems are much better in 
acceleration and speed of flight, than all our kinds of 
flying techniques. 


You can say that extraterrestrial can use some fields of. 
unknown nature to move their UFO systems. Yes, they 
can, but are these fields really unknown to our science? 
And may be it's not a problem for us to use them also. 

Any field unknown to science should create tho force of 
‘ordered action, i.e. traction to move a mass. Sometimes 
а usual spring can create higher traction than any 
unknown field! 


га like to underline that we should not advance any 
fantastic theories. If UFO systems can move with such 
а high speed, then they have the corresponding 
‘superpower engines. There is no another explanation in 
‘our real World. You can find and understand the principle 
of operation of these super-power engines. Editor's: we 
have already mentioned the simplifications made by the 
author to present these complex scientific ideas in a 
popular view. So, we ask our readers to be indulgent to 
this style of narration. 


Also there is one more prevalent opinion that 
‘extraterrestrial learned to neutralize gravitation to make 
their large-tonnage systems weightless. This vague 
statement sounds beautiful, but when we begin to think 
about neutralization in a physical sense and how can 
we neutralize gravitation taking into account 
gravitational properties of atom, then we will find out 
that gravitation can be neutralized only by static 
repulsion, by charge of another sign, Le. using opposite 
directed force. There is no another possibility 


Editor's: we believe, that the author is limited by 
consideration of his original idea only and other ideas are 
not possible from his point of view. Sure, we cannot agree 
with him in this point. 
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It means that we should spend energy anyway to 
neutralize attraction force of large-tonnage mass of the 
system, This leads to the fact that any system should 
overpower gravitation force, make an antigravitational 
action, i.e. it should bo an antigravitational spacecraft. 


But even this scheme to neutralize gravitation, which 
was described here, can be simplified and improved by 
‘means of creation of a static fight, which is also known. 
to mo. My colleague from Latvia Alexander studies this 
method of flight. The system (theoretically developed. 
by Alexander) radically differs from Searl's system. 


Editors: See S. М. Godin and V. V. Roschin works on 
‘creation of Searl's generator. Tho change of weight was 
about 100 kg. 


Itis simple in design and production, lighter and much 
‘more powerful than Searl's system, because it creatos 
the difference of potentials between the body and 
environment. It attracts energy from environment by 
whole external surface of the system, then makes 
repolarization and repulses it like rocket does. Tho power 
of the system can be higher due to the big square of 
surface, which attracts energy. Alexander knows 
problems of heavy systems made by John Searl as well 
as those made by Roschin and Godin. With their design 
scheme they will not achieve Alexander's results. But 
һе also has problems, for example, to get and make 
composite materials with necessary properties. He 
knows these properties, but he has no research 
laboratory to study them. It is a main complexity in his 
occupation. Without this problem he could create a small 
static system. 


I think that the main imperfection of systems, which use 
only static flight for movement, will be bad 
‘maneuverability and impossibility to start immediately 
in the case of danger. Also the imperfection of static 
antigravitational spacecraft is the fact that designers of 
these systems are limited due to the physical principle. 
of operation. So, they will not be able to create systems 
of different shapes. We should note that maneuverability 
of static systems is small. 


Ican say that static method of fight by Alexander called 
energoplane, had been already considered in the history 
of Science, but I should mention that it was not 
developed up to industry level. Alexander on the base 
of his numerous experiments got better resulte in his 
‘method of flight. A demonstrational prototype (cart) 
designed by him moved being attracted to environment 
only. It is a matter of "techniques" now to create a lying 
static system. Alexander called his static system 
“Electrical lens”, which collects, focuses energy in itself. 


These two methods of fight, force and electrostatic, are 
different from each other by their method of work. Static 
‘method needs environment to make its engine work and. 
move the system. Force system does not need 
environment to make the engine work. It needs 
‘environment only to move the system, hecause it can 
store energy for its engine inside the system as well as 
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it can take it from environment by static method or using 
а generator. 


‘Tobe unbiassed, I should say that the main advantage 
of the static flight to the force flight lies in the fact that 
static flight takes energy for the movement directly from. 
environment and there is no need to store it. It 
substantially decreases the weight of the system. Energy 
in environment is infinite, It means that static systems 
сап fly “perpetually” that is very important during long 
intergalactic flights. 


Tsee the future in combination of both methods of fight 
in one system. 


Explanation 


When a gun shoots, then gases released from the case 
push the shell forward and mass of the gun is pushed 
back. Ifall people know about the recoil force of the gun, 
then only some physicists know about “released force" 


Let's imagine that the mass of the gun is 1 ton and the 
mass ofthe shell is 10 kg. If we shoot from this gun and 
place imaginary scales on some distance from it, then. 
the power of blow of armor-piercing shell upon this 
scales will be about 20 tons or more. The opposite scales 
will register that recoil force will be of 1 ton. Here you 
сап see the disproportion of forces! 


If we fasten an imaginary elastic line between the gun. 
and the shell, then the released force according to 
resultant of forces will overpower all other forces (mass 
of the gun, recoil force and frictional force). From this 
example we can see that the shell will carry off the gun. 
uo to its movement. If we place the gun upright and 
shoot from it upwards, then the shell also will carry it. 
And such a system consists of two uncoordinated 
masses, the gun and the shell, which are not tied 
together, will Пу upwards. 


Editor's: Really, it is true only if there are different 
‘momentums p=mv for the gun and the shell! 


Direction of movement as it is known takes place 
towards the bigger resultant force. Every inventor has 
its own "language of physics", because tho usual ono 
does not allow him to create. I introduced my own. 
language and should make it understandable. As I see 
it, Kinetic energy is a “released energy" and potential 
energy is a "stored force". If we consider physical 
phenomena only from the position of energy, we will not 
be able to understand the entire pattern of reality, since 
many physical phenomena cannot be explained only 
from positions of energy structure of the World. And as I 
зве it, such position is comparable with a special case 
їп physics. But we can explain everything from the 
position of force, all structure of the World on micro and 
macro levels. The World is very simple, and people 
created complexities in its explanation themselves, due 
tothe lack of knowledge. That's why further I will adhere 
to my own language in physics as a simple and popular 
one. I think it will be a language for future physics! It is 


not necessary to give scientific mathematical solutions 
when they have no common with the physical reality. 


Ono can say that the system considered above can fly 
up in such a way only for one time, and then it will drop 
to the Earth, because there is no fulcrum! 


Surely? And who will prevent you from further 
“shooting” when you fly upwards? You can shoot with 
certain frequency, time and pulsation. And are you sure 
that there is no fulcrum? Being repulsing from the body, 
the moving mass starts acceleration, and then it 


increases speed (increases its force also) and carries the 
body upwards, Editor's: In this case we periodically 
create a fulcrum, In some works it is called “dynamical 
support". Or may be it's better for you to push using 
diffused gases like a rocket does, than to have a stable 
fulcrum? We can decrease recoil force of any of masses 
by various technical methods, we can remove or use 
recoil force to fly upwards! I know how to do it. 


Further let's imagine two guns placed one opposite to 
another as it is shown on the Fig. 1, which shoot 
synchronously. What will happen to them during shots? 


During the shot, recoil forces of two guns will be mutually compensated and there will be no recoill This example 
also shows how we can eliminate recoil force by the force equal in weight, but opposite in direction of action. We 
can mentally remove backs of guns and during the synchronous shot released gases will push cases of shells 
backwards, which will mutually repulse and will be fulcrums to each other. 


Then let's consider what will happen to the same metal tube bent at different angles. To compare them we will 
simultaneously consider what will happen inside this tube with mechanical variant of release of force using springs, 
which repulse the mass. We can also push the mass using pressure, pneumatics, electromagnets, etc. You know, 
all phenomena in nature are similar by the action of force they made. 


Case A 


‘The “released force” in both variants, explosive and 
mechanical, will not get the tube moving forward. The 
force of pressure or stored force of spring will repulse 
from their fulerums and will push cannon balls forward. 
Here is a classic case; the action is equal to 
‘counteraction, 


In this variant the “released force” will act on the tube 
‘and will calla small zeactive effect. The “released force” 
‘of gases will go in one direction, and recoil force of these 
‘gases will push the tube in the opposite direction like a 
rocket. 


E > 


Case В. 
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In mechanical variant with springs the reactive effect 
will be less, and it can be so small that it will not be 
able to get the tube moving forward. It takes place due 
tothe changed direction of force to the fulcrum as a result 
ofbent tube. In this variant two springs have their inner 
fulcrum, from which this springs repulse and push 
masses. It also assumes the inner recoil force of both 
springs is mutually compensated. Le. there is no recoil 
force! May be, there is an outer recoil force, which is a 
reactive effect, But the value of reactive effect and 
frictional force cannot be compared with the value of 
released force"! 


The essence of reactive movement is based on the fact. 
that one mass moves in one direction and another moves 
inthe opposite direction. Every mass serves as a fulcrum 
to another one, from which it repulses. It cannot be any 
movement of the mass without the presence of another 
‘mass. The only problem is: what mass we should 
consider as a fulcrum. It can be the rocket or gases, but 
all things are relative. Usually wo consider the mass, 
which has more force, mass and solidity to be the 
fulcrum. Another mass can repulse from it and then 
‘move. Not in vain we say that the rocket repulses from. 
its gases, which serve as a fulcrum to it. We only 
understand that released gases serve as a fulcrum to 
the rocket and it fles due to recoil force repulsing from 
these gases. If the rocket uses released force, but not 
throw it away like a useless one, then it will be a “force 
antigravitational spacecraft"! Orit can be an automobile 
without a drive to its wheels that is a horizontal flight of 
antigravitational spacecraft. 


Besides some inventors make horizontal inertioids to 
move without a drive to wheels, by means of flywheels, 
disbalances and other rotary and impact mechanisms 
as well as they decrease the weight of vertical inertioids. 
Sometimes they do not understand the main aspect that 
is why they create movement or decrease weight. It's 
very simple; they all use the “released force” or some 
percent of it. Movement can be created due to this force 
as well as decrease of weight of their systems. Other 
forces are not able to do it. If we understand it, then we 
will easily get 100% of this force, 


Case C 


The “released force” will act on the tube in a greater 
extent due to the greater convolution of the tube and it 
will throw away the tube by its recoil force. It will call 
the bigger reactive effect. I have already spoken about 
М 
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It is obvious that reactive effect is expressed in a greater 
extent due to the big convolution of the tube. This 
method of movement is used by rockets, which throw 
away the released mass of gas by its engine. 


The conclusion is: If we look on these examples, we 
will see that the smaller the force of reactive effect 
will be, the bigger efficiency will be obtained by the 
released force. 


Now if wo mentally fix an elastic line between flying 
cannon balls and the tube, then cannon balls will push 
the tube. Here everything depends on the power of shot, 
ie. on the stored force, which was stored by the spring. 
If there was enough force, then during the release of 
force, accelerating cannon balls will overpower the 
counteraction, attraction of mass and force of the tube 
and frictional force, thus this mental system will fly. 


Cannon balls will act on the inner walls of the tube due 
to the changed trajectory of their movement and will 
call reactive effect, i.e. the recoil of the tube backwards. 
‘Much depends on the convolution of the tube, the value 
of power of reactive effect also depends on it. But this 
value of power cannot be comparable with the force of 
release. 


Editors: Here the author writes about another method, 
which is described by the formula F=ma for nonlinear 
‘motion. In my opinion, exactly this method will be more 
‘perspective for future spacecrafts. 


Further we will keep improving this tube and will start 
the immediate designing of the force antigravitational 
spacecraft. 


Model of Antigravitational spacecraft “Silver Cup" 


‘The flying cannon balls can carry off the tube and itis a 
fact of a flight! Then we can place several pairs of such 
tubes and join them crosswise. We can extend them with 
some engine and periodically shoot with certain 
frequency. And such design will also fly away due to its 
bigger power. The main problem is that this unusual 


engine should be able to store the power for a new push 
in the moment when it flies upright upwards, 


alors thie ie the weakest aspect o the author's theory, which doas 
not consider the return move af the “bali” to the inital point 


Let's keep on improving the system. We can join the 
balls-masses flying upwards between each other during 
the synchronous shot. Then we can put some covering 
on these connections and make some kind of a round 
floor. But now it is only a “raw” mechanical variant, 
which is difficult to make in techniques. It's a draft for 
kinematical structure of a system of new generation. We 
сап do it simpler and much more powerful 


Technical structure of the antigravitational 
spacecraft "Silver Сир" 


If we consider the upper figure, we will see that the 
system consists of two separate parts, masses, which 
do not have a rigid connection. They are connected by 
springs, shock absorbers, spades and similar things 
placed along the circumference of the system, 


As Iwrote above, the engine can be different (explosive, 
pneumatic, electrical, etc.). During the force release, for 
example, by explosive engine, the mass 2 will repulse 
from the inner fulcrum, ie. from the mass 1. It will Пу 
away pushed by explosive force like a shell (1500 m/ 
вес). Since the mass 2 is tied with the mass 1 by the 
loose coupling, the mass 2 will involve tho mass 1 to the 
flight. The main problem is that the force of upward 
movement of the mass 2 should overpower attractive 
force of the mass 1. Le. the value of released force or 
explosive force should be always higher than the total 
weight of all system. Only in this case the flight can 
take place. 


Many will depend on the convolution of tubes (!) and on 
the length of barrels, in which the shells-pistons are 


E 


placed. These shells also need time for acceleration, to 
pickup force and overpower the reverse action of another 
mass. The role of shock absorbers is to carry the second. 
mass and to cushion the power of impact. 


In the explosive variant of engine (in contrast to other 
variants) there is a problem, what to do with waste 
gases, We can entrain them in the work of engine 
converting them to another aggregate state or to throw 
them away like a rocket does through some exhaust 
valve working in the same clock cycle with the engine. 


But I should advise to all: Let's follow the way of released. 
force created inside the system, but not the collision way, 
then the flight will be silent and noiseless. The mass 
should carry another mass, but not strike mass against. 
‘mass. During the long flight by collision method no metal 
can stand it for a long time. Horizontal flight in this model 
сап be made in such a way: It will be enough to place 
the same bent tubes under the floor. The other things 
aro easy to find. Please, note that the antigravitational 
spacecraft is empty inside. And every body that enters 
it can ask а question: Where is the engine? Since all are 
accustomed to the traditional position of engine. The 
engine of the given model of force antigravitational 
spacecraft is situated under the floor, and the lower part. 
of the body. 


Conclusion 


Many people can ask a question, why wrote this paper? 
Tho first reason is the unbelief of people that it is possible 
to create an antigravitational spacecraft like aliens have. 
The second reason is that Ihave been working all this 
years during wholo days for you and without any salary, 
only for humankind evolution. Thirdly, taking into 
account the importance of this discovery for Humankind, 
Та like people to fly to stars in the near future. I want to 
organize a foundation to develop this technology. 
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solenoidal, herewith it is forgotten, that poles of the 
magnet can be oriented not only along the direction 
of motion, but across also. 


From the electrodynamics textbook: “The vortex electric 
field differs from electrostatic field that it is not related 
with any electric charges and its lines of intensity aro 
closed lines. 


From theory and from experiments it follows, that 
under transverse motion of magnet the lines of 
disturbance of vortex electric field can be unclosed 
and, accordingly, the flow of induction through the 
closed surface is not a zero. Then there is a direct 
discrepancy to facts in modern electrodynamics. It is 
strange, but for the whole history of researches in 
magnetism the transverse magnet's motion was not is 
considered. It leads to revising of electrodynamics’ 
postulates, which plays such role in electrodynamics, 
as the Newton's laws plays in classical mechanics. The 
postulates, giving invalid belief about field processes, 
accordingly, do not allow to make some correct 
calculations. Fallaciousness of these postulates was one 
of the reasons, on which the electrodynamics could not 
toconsider and to calculate the discrete electromagnetic 
waves (photons), where the magnetic field also is the 
transverse field (the field construction and calculation 
of photons are represented on the page http:// 
www.comail.ru/—alemanov). That is to say, not only 
particles has tho charges, but areas of disturbance of 
field (without particles) are the charges also, where 
the flow of electric induction through the closed surface 
is not a zero. Thereby, the vortex electric fields can be 
not only as closed flows of induction, but as well as 
inducted electric charges, accordingly, the laws for 
electric charges are valid for induced electric charges 
algo. For instance, in the law of conservation of charge: 
itsomewhere the area of disturbance with positive sign 
appears, that negative area appears also. 


From the electrodynamics textbook: “The vortex electric 
field is generated by the variable magnetic field. Its force 


lines are always closed, like force lines of magnetic 
field.” 


But before this fundamental postulate, confirming, that 
force lines of vortex electric field are always closed, it 
was necessary to consider all variants of change for the 
‘magnetic field, including the variant of the transverse 
motion of the magnet. That is to say, the consideration 
of physical processes could not be unilateral. Faraday 
considered the longitudal motion of magnet and 
discovered the electromagnetic induction, but the 
transverse motion of magnet that have the principle 
importance for understanding of field processes in 
electrodynamics was not considered. Thereby, the 
longitudal motion of magnet brings to arising a vortex 
electric field with closed force lines, but transverse 
‘motion of magnet brings to arising a vortex electric field, 
Where the lines of forces are not closed. In this case it 
lead to induced electric charges. It is necessary to 
notice, that this is first mistake, detected in 
electrodynamics postulates for all time of existence of 
electrodynamics. 


From the electrodynamics textbooks: "... Gauss theorem 
is valid not only for electrostatics, but also for 
electrodynamics, which using a variable in time 
electromagnetic fields. We are not sure if this hypothesis 
is valid or it is not valid... Only the experiment can 
give the answer on this question. The whole collection 
(of experimental facts speaks in favor of this hypothesis.” 
But, unfortunately, the experiment with transverse 
‘motion of magnet was not considered seriously in this 
textbook. 


(Editor's note: Well-known Searl's experiments and 
Godin & Roshchin's experiments are based on such 
transverse motion of magnets (rollers). In Alemanov's 
article it was demonstrated that in this case the 
experiment should lead to induced electric charges. 
Really it was detected in experiments. Hence this 
missed aspect of electrodynamics is very important 
Mor development of the new energy technologies.) 
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Nature of mass is one of the important problems of 
modern physics. It is accepted to consider that the mass 
of elementary particle is determined by fields, which 
are connected with it (electromagnetic, nuclear and 
others). However, we didn’t create any quantitative 
theory of mass. There is no theory to explain why 
masses of elementary particles form a discrete spectrum. 
of values and to allow determining this spectrum. 


Mass (m) is a physical value, one of characteristics of 
matter, which defines its inert and gravitational 
properties. Accordingly, we distinguish inert mass (m) 
‘and gravitational mass (m) 


Inert mass (m) characterizes dynamical properties of a 
body, its property to accelerate under the action of the 


torco (f) and according to the second Newton's law is 
considered to be constant coefficient of proportionality 
for the given body between Ë and acceleration d 
Fema [n 
Gravitational mass (m,) is а source of gravity field. 
Every body creates its gravity field, which is 
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proportional to the mass ofthe body. This field initiates 
ап attraction of any other body to the given one with a 
force determined by Newton's law of gravity: 


о 


where ris the distance between bodies, 5, the universal 
gravitational constant, M and m, are the masses of 
attracting bodies 


In principle, it follows from nothing that the mass (m, ), 
which creates gravity field, defines inertia of the same 
body (m). However, the experiment made before tho 
creation of relativity theory showed that inert and 
gravitational masses are equal to each other: 


щш, [7 


This law was considered to be fundamental law of 
nature called “the principle of mass equivalence” and 
was a basis for general theory of relativity (GTR) by A. 
Einstein, 


According to general physical theory of a universal field 
(GPTUF) by Kadyrov [1] the mass usually observed 
(m,,) consists of the mass immovable regarding to the 
selected inert frame (IF) of particle (m) and mass, which 
depends on rate of movement of particle (m): 
my, = mtm, w 

Kadyrov called the mass m, «inert mass», but it is not 
the mass m in (1), which is called in the same way. That's 
why to prevent the mishmash with m, in (4) further we 
wil сай “gravito-inert mass" and will indicate it as m, 
that will be a correct reflection of physical sense of this 


Mass m in (4) expresses the same mass as in (2), and 
then we will rewrite the formula (4) as 


my, = m+ my (8) 


where © 


Developing these Kadyrov's laws we will show the 
change of mass m,, with the change of speed of 
particle. Experiments made after the creation of GTR 
showed the dependence of acceleration of gravity on 
the chemical composition of bodies. The body, which 
weight is more, falls to the Earth slower then the body 
of smaller weight, since there are more protons and 
neutrons in atoms of heavy bodies. These protons and 
neutrons antigravitate with protons and neutrons of the 
Earth. According to Kadyrov a mutual repulsion appears 
between similar particles (Le. antigravitation) and 
attraction appears between any two dissimilar 
particles. Such interaction takes place independently, 
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whether a particle has electrical charge or not. Every 
elementary particle has gravitational charge, which is 
proportional to its mass (m) according to Kadyrov's 
formula. 


ЧЕ foum m 
where а is a gravitational charge of the particle. 


In result we get that gravity acceleration depends on 
the speed of bodies according to Kadyrov's formula 


у 
в=в + Y) e 


where g, is determined from (2) according to the 
following formula: 


©) 


and we will сай it “Newtonian gravity acceleration". 


As a result the principle of equivalence is not true 
‘and the foundation of GTR is broken. 


Let's rewrite (2) taking into account (9) ав 


Б, 


à mg. во) 


‘The mass m in (1) is the mass шїп (5), which is 
determined taking into account (6) as follows: 


“ 
e 


an 


Dependence of m,,, (v) is presented on the Fig. 1 
according to the Table 1: 


Table 1 

ma |у ¥ E 

m |e c Fi 

1 ° o a Eu 
ъи | оз [ом | оа, 
зле Û oa [ош | uea/g, 
136 | ов [ов | азва, 
i| os | oe | x9 ag, 
20 | 10 | 10 Zale, 


Fig. 1 Dependence of mass on speed 


Mobs 
mg 


Note: is laid off by OY axis and 7 is laid off 


by OX axis. 


The observed mass (m,,) grows with the growth of 
speed of tho particle until it will be double to its initial 
mass, which corresponds to rest mass state (m). With 
achieving of top speed (v=c) the particle gives birth to 
antiparticle. Antiparticle has the samo mass as particle. 


According to GPTUF by Kadyrov [1,2,3], the ravitational 
charge (7) does not differ from electrical charge on the 
boundary of quantum volume of the particle, i.e. 


a TA 
and if we will take into account (11), then we will get 


te, Ае (12) 


and with v- 


32e, 


o 03 


where e, is the charge of particle in immovable state, 


бы mg 


If we take into account (11), then the force F, will be 
equal to: 


aa) 


n, (1+ 


or F=matma (15) 


If we will take a ratio of (14) to (10), then we will get 


that Е +F; „namely 


ав) 


an 


at tho same time from (11) m, -m, and with v=c 


Е, _ 2a 
В fa ав) 
in this case from (11) m, 72m, 


According to (19) when speed of the particle is equal 
to tho speed c, a now identical particle is formed from 
gravito-inertial field of the particle. 


‘This particle has a spin opposite to the moving particle. 
Appearance of electron-positron pair is possible as a 
result of accelerated motion of electron. In general case 
the mass ш of the particle increases according to (11), 
ie. the more the speed of the particle, the rapidly m, 


According to (17) and (18) with v-c the force F, will be 
double in its value, and the force equal to F, will act on. 
‘every particle. It means that two particles will fall back 
to the Earth. 


Let's allow that electron (e) with the mass m, 
accelerates from the Earth athwart to its surface. Its 
‘mass increases duo to its gravito-inert mass, which will 
cover and compress the initial mass. Gravito-inert mass 
‘can be constantly emitted as photons. This fact explains 
the emanation by Vavilov-Cherenkov during the 
‘movement of charged particles. While reaching of v=c, 
the antiparticle of electron is born (positron) and they 
fall back to the Earth. Possibly, it explains the avalanche 
of electron-positron pairs, which regard to the secondary 
space beams, With the acceleration of proton up to v- 
an antiproton should appear, and with acceleration of 
neutron an antineutron should appear. Thus, no particle 
can fly out of our Universal, Lo. it is а black hole. An 
antiparticlo appears from the field and when it meets 
with a correspondent particle, they turn to the field. 
This field is unified, it is a gravitational field, and 
electromagnetic and nuclear fields are various 
‘manifestations of it. 


According to Kadyrov [1,2,3], particles (electron, proton, 
‘and photon) are self-rotating clots of gravitational field, 
they have a dense nucleus in the center, and layers move. 
around this nucleus with de Broglie's frequency. With 
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this movement their masses increase according to (11). 
‘This increase takes place because the mass ofthe field 
of particle, which is called “gravito-inert mass" 
increases. With a top speed (v=c) an antiparticle 
appears from it. But antiparticlo is the same formation 
аз a common particle, but its spins are opposite to 
spines of common particles. Gravito-inert mass is a 
mass of magnetic field of particle. Kinetic energy of 


v 
magnetic field is equal to My 77. and when it becomes 


equal to m^ then a new antiparticle will form from 
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On the Eve of the Sixth 


Revolution in Physics 


Dr. VA. Atsukoveky 


Dugina st, 6-14, Gukoveky town, Moscow region 


Condition of modern theoretical physics and the ways 
of its development 


‘Methodological crisis in modern theoretical physics. 


Modern physics achieved outstanding results in the 
field of cognition of laws of nature and in many applied 
fields. The twentieth century is characterized with such 
Great achievements as splitting of nucleus and creation 
of atomic energy on this base, creation of quantum 
generators, discovery of astronomic objects with 
unexpected properties, research of properties of 
"elementary particles" of the matter and many others. 

Absolutely new directions of natural science appeared, 
Which not only solved many theoretical problems, but 
also put them to serve the all mankind, 


However, in spite of this, it becomes more evident, that 
їп some fundamental fields of natural science, first of 
all in theoretical physics, some contradictions appeared 
and they keep on accumulating. They are nicely named 
as “‘divergences", which have the fundamental 
character and which are the serious hindrance of further 
development of fundamental and applied science. 


‘The numerous attempts to combine the basic 
fundamental interactions on the base of conceptions 
existing in modern physics turned out to be practically 
unsuccessful. The amount of opened “elementary 
particles" of matter does not correlate with tho full 
uncertainty of their structure. Energy of radiation of the 
stars including the Sun is not explained because its 
radiation shall wear out long ago taking into 
consideration the time. Even in such a developed field 
as electrodynamics we have the whole classes of 
problems, which cannot be solved in the frames of 
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similar charges a paradox appears: quiet similar charges 
should repel from each other by the law of Coulomb, 
but they attract each other because they are the 
currents. If they aro still immovable in relation to each 
other, then why do they attracting in the movement? 


In spite of many public appearances, statements and 
popular and special articles having the aim to prove 
the greatness of modern physics and great possibilities, 
which are waiting for the mankind in relation with its 
achievements, we should state that there is no anything 
similar in reality. There are a series of contradictions, 
зо called “paradoxes” in physics; some of its theses 
became discrepant with the theses of dialectical 
‘materialism. For example, the idea of "Big explosion" is 
in contradiction to the thesis of dialectical materialism 
about the absence of origin, birth or creation of the 
Universe. But some theorists suppose that dialectical 
materialism should be corrected because some parts 
ofit are in contradiction with the universally recognized 
theories in physics, for example with the relativity 
theory. 


Inthe applied physics different promises do not realize 
nevertheless. Many years passed from the moment 
when the “stable plasma" was created and existed for 
0,01 second. Since then the numerous units were 
constructed to get a thermonuclear energy, which 
should provide the mankind with the energy. However 
the units exist, institutes and plants were built for this 
purpose, conferences and meetings are hold, awards 
and academic degrees are given... The only problem is: 
уге have no thermonuclear energy itself, and nobody 
knows if it will ever appear. 


We have spoken a lot and for a long time about STR — 
scientific and technical revolution, about achievements 
of science; the nuclear weapon and nuclear power were 
created, the flights into the close space were organized, 
the numerous materials were developed, computers of. 
high complexity, robots and other things were created, 
and so on. However with all this we should state that 
the quantity of new discoveries decreases and 
development has a quantitative character, and even 
with the studying of “elementary particles” of the 


each other, but they have equal Poynting vector В and 
place them coaxially then ether will move 
asymmetrically according to law of conservation of the 
quantity of the motion, and the result for it is the 
propulsion force Ft. 


At the present time the third model of the fragment of 
the engine was built and its main technical parameters 
were measured. So, on the frequency of 80 kHz we 
measured that the electric intensity is E=10° V/m, the 
total electric intensity is Е=10° V/m, the magnetic 
intensity is H=2 x 10° A/m, the Poynting's vector is 
P=10 Joule/(n? x з), the propulsion force is F=60 N 
(about 6 kg-force) ifthe input power to one LC circuit 
ofthe system is about 10 kW. The system is shown on 
the photo, 


In tho near future will start experiments on engines 
based on the “pondemotor effect”: measurement of 
rotation moment, interaction between the exciter and 
its mirror reflection from the Earth surface and so on. 
We started to design a fragment of the engine with 
radius R=40 m, which will create P=10"Joule/(m x s) 
and F,-3x10*N (about 3 tons). 
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Propulsion From Relativity 
Effect of Inertial Force 


‘Takuya Ishizaka 


Amateur institute for General Relativity , Japanese branch offe 


Many scientists challenged to get propulsion from. 
inertial force. No one succeeded. Here we show the 
possibility of propulsion system by the effect of 
relativity of inertial force. Activity matter may be a 
gravitational wave or "space-time". We named it 
“space-time propeller". If we success to show that 
tho system will work, then we will get a propulsion 
from electric power. 


‘The system consists of a turntable and 2 wheels. Wheels 
were set on the edge of this turntable. We call it “space 
timo propeller ^. Proper timo at point P in wheels will 
be delayed by rotation of turntable and wheels. This 
delay depends on the position in the wheels. Delay 
describes as follows, if we neglect the offect of own 
mass of wheels, We do not need to think about mass of 
the turntable. The "р" is proper time on P The “ ¢ "is 
the time at the inertia system fixed on the center of a 
turntable. 


4т=үй a 


In general the “inertial force field in the accelerated 
coordinate system" is in inverse proportion to proper 
time of each point, 
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In the case of the space-time propeller, the sum of 
inertial forces on each point of wheels is not equal to 


inertial force field 


It means that all the sum of inertial forces in wheels is 
never canceled. It is a “relativity effect”. We call this 
phenomenon the “inertial force deviation’. 


‘Non-compensated inertial force = 


=] n 40 
S Iams strand ar = 


‘The new propulsion force is just а non-compensated 
inertial force. If we put plus spin on the turntable and 
minus spin on wheels, we can get directed propulsion. 


How many propulsion we can get? We can get 70,000 
N propulsion under the following condition. The 
radius of the turntable and wheels is 1m; linear 
density of wheels is 10Kg/m, frequency of rotation of 
turntable and wheels is 16,000 Hz. 


The idea of the space-time propeller includes 2 
problems, The first one is that we used a rigid body in 
above discussion. But any terms will not be divergent 
under the condition that À in (2) is real. Therefore we 
сап avoid the physical failure in above discussion. The 
second one is that active matter is unknown. According 
to above discussion, we can't explain energy- 
‘momentum conservation. 


We should find an active matter to explain the energy- 
‘momentum exchange mechanism. It is natural to think 
thatthe active matter is the gravitational wave. It means 
that the space-time propeller "kicks" the space time 
like the propeller kicks the air. 


‘To explain that active matter is a gravitational wave, 
we need to know the structure of space-time inside of 


the rotating solid-state object, which is filled with mass. 
It is an inner solution of Einstein equation of the rotating 
solid-state object. Tho inner solution of rotating solid- 
state object is unknown. Ifthe shape of the rotating 
solid-state object is a sphere, then inside of it space- 
time must have characters of Schwarzshild inner space- 
time and rotating coordinate system, And it must be 
continuous smoothly with Kerr space-time on the 


Kerr field 


ig: Space-Time propeller 


time delay late in the turntable and the wheels, Tune delay in the 
‘wheel (at point P) depends on Sing. It means that time delay of 
Pat O<o<H nA Pat > û > < ls dierent. 


surface of the object. If we get above solution, then next. 
we will discuss the external space time of the rotating 
solid-state object, which has valuable rotation. The 
solid-state object, which has valuable rotation, can 
generate a gravitational wave. We will be able to get 
information of energy-momentum conservation by 
analysis of above gravitational wave, 


Fig 2. Space-time image of rotating hard object. 


Space-time structure о inside field of rotating hard abject ie 
eld ie the first step forthe discovery for activity matter of расе 
time propeller. 


Rythmodynamics of 
Amplitudeless Fields 


Yu. N. Ivanov 
Moscow, http://mirit narod.ru/ 
Theory is a well-reasoned hypothesis! 


In this article we give an example of hypothetical black 
holes and effects, which accompany this phenomenon. 

This example helps us to develop the closest reason of 
gravitational attraction of the bodies. Also we introduce 
new ideas of amplitudeless field (gravitational field), 
amplitudeless quantum (graviton), frequency horizon. It 
is supposed that the reader has already got acquainted 
with the main principles of monographs 
“Rythmodynamics” and "Frequency space". 


BLACK HOLES 


In the XXst century all people know about black holes. 
"According to the Newton's laws and theory of relativity 
етеп the only one quantum of light cannot leave the 
star. Space in the place, where black hole appeared, 
becomes distorted and isolated in itself” [14]. 


In the world of science when we speak about black 
holes two theories are considered to be principal. These. 
are classic (diffusive) and "neoclassic" (Buracanian) 
concepts of cosmogonical process. The first one is based. 
on the ideas and constructions by V. Gershel (the end 
of the ХУШ century). V.A. Ambartsumyan proposed 
another concept in the late 40s of the XX century. 


In contrast with the "classics", who consider black 
holes to be the natural steps of evolution of substance, 
the sburacans» postulate the hypothetical “prestellar 
substance" (D-body) as a relic heritage of cosmogonical 
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PHYSICAL PROPERTIES OF 
“AXION (SPIN) FIELDS” 


Influence of “Axion Field"on 
Hardness of Pearlitic Cast Iron 


РМ. Myachin, A.A. Shpilman 


‘The samples of iron alloys were tested on their 
microhardness in 1993 by means of the equipment РМТ. 
3 (see “Results of experiment on studying of influence 
of axion radiation on hardness of metal"). The tests were 
mado to find the possible effects of axion fields on the 
various material objects. As a result of test tho changes 
in microhardness were registered. These changes were 
both the decrease and increase of microhardness. A. 
series of experiments on pearlitic cast iron were made 
in 2000 (C-3.5%, Si-0.8%, Mn-1%, S-0.15%, Cr-1%, P. 
015%), 


In the laboratory of KSS Iron Kazgan mechanical plant 
the tests of surface hardness were made by Brinel's 
method, 


The tests were conducted with the load of 3000 kGause 
and a ball of 5 mm diameter. Generators of three 
‘modifications were used for radiation. They are the 
generator «COMFORT-Mb (K), the generator with an 
‘optical excitation (О) and the generator of (S) type. 


Radiation by various types of generators showed the 
same increase of hardness of pearlitic cast iron in the 


limits of error. Hence, we can make a conclusion that 
the reversible phase conversion, which was unknown 
before, takes place in the cast iron under the influence 
of "axion field". This process gives a fixed step of 
hardness change. 


# | typeor | Average | Enor [wotctanse 
generator | value 
1 A605. 55 
x Sung 53 па 
2 704 44 
s 4801 74 эл 
з 4034 172 
o 4450 62 103 


Inthe laboratory of material composition of Chemistry- 
metallurgical Institute of Academy of Science of 
Republic Kazakhstan the measurements of hardness 
were made on the separate phases of cast iron (pearlitic, 
‘cementite and conglomerate). These measurements 
were made by means of the equipment PMT-3 with the 
load of 80 Gauss and microscope magnification of 487". 
The diamond pyramid with a square base and vertex 
angle between the opposito sides of 136° was used as 
a indenter instrument (indicator). The radiation was 
made by “axion field” generator “Comfort-5". The 
results of measurements are given in the table. 


From this table we can see that pearlit and cementit 
‘conglomerate phases are mostly expose to the influence. 
It can be explained by the maximal activity of carbon in 
these phases. 


# | Phase component “Average value Sofchange 
1 | Peanitic phase before the radiation 4180. 

2 | Pearlitic phase after the radiation. 478.2 15% 

з | Cementit congl. before the radiation 15241 

а | Cementit сопа after the radiation. 37948 178% 

5 | Comentit plast- before the radiation 17116 

6 | Comentit plast. after the radiation 16705 24% 


Results of experiment on studying of influence of 
axion radiation on hardness of metal 


Measurement of metal hardness is one of the kinds of. 
mechanical testings. Hardness is an integral property, 
which is defined by many mechanical characteristics 
of the studied material (plasticity, limit of elasticity, 
toughness, etc.). The influence of axion radiation (AR) 
оп the hardness (microhardness) of ferricarbonic alloys 
was studied in the given research. In particular we 
studied steel and cast iron selected from the production. 
technical prototypes. 


Measurement of hardness was made by means of the 
equipment PMT:3 with the load of 20 Gauss, 100 Gauss 
and 200 Gauss and microscope magnification of 487°. 

‘The diamond pyramid with a sqauare base and vertex 
angle between the opposite sides of 136° was used as a 
indenter instrument (indicator). The results of 
measurements are given in the table. 


As we can see from the table, the change of hardness 
values during the influence of AR in comparison with 
the initial state of iron took place practically in all cases. 
So, for the mild annealed steel 08J the decrease of 
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hardness was observed at 6-8%, Le. weakening of metal took place. For the high-carbon alloys (steel of V-8 kind, 
cast iron ) the increase of hardness took place at 27.0-35.0%, which is the evidence of occurred hardening. 


‘Thus, it was stated that AR influences the atomic- crystalline state of ferricarbonic alloys, and it was proved by 


the change of hardness. 


/Signod; 
Т.А Dachno 
‘The chief of laboratory of metal - management and plastic deformation 


The characteristic of a sample Value of microhardness, kg/mm * H%, H 
of metal (relative change of microhardness) 
Tal | Source | Source | Source | Source 
condition | AR-FeO_ | AR-Mn | АКС ARS 
Steel 08J (C=0.08% of 1612524 [1516130 |148:2:53/ 1648254 1517548 
weight, annealed, sheet) (06% | (0.8%) | («209) | (6.0%) 
Steel U-8 (C=0.8 of % of weight) | 6366 — |e05s308 810.4174 
(+3609) (427.0%) 
Cast iron (C>2.5%) 3614498 | 521.3468. 
өзи) 


Inertial Propulsion Drives 
Boris D. Shukalov 


Engineer 


Introduction 


‘The notion “inertial propulsion system" or device, which 
is moved by means of inertia forces, requires an exact. 
definition. Usually the “drive” is a wheel, track, propeller 
or gas flow reaction. By means of “drive” the moving 
device is attracted or repulsed to the support, which 
exists outside the device. 


Inertial drive does not interact with any support outside 
the device, but it interacts with the body of device by 
means of inertia force. 


So, it is more true to name the inertial drives as an 
“inertioid” according to inventor Tolchin, Perm city, 
Russia. He has been made such sort of systems for more 
than 30 years [1]. His book about mechanics of 1969 
was the cause for critical attacks on inertioids. For 
example, Dr. Gulla [2] states that unidirectional motion 
by means of inertia forces is impossible. But other 
scientists [3] like Dr. Levinson L.B., for example, wrote 
that all calculations in techniques take into 
consideration real inertia forces, 


So, the notion of inertioid depends on the notion of 
inertia. Theoretical researches have a conclusion: reality 
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of inertia forces follows from Newtonian mechanics, but 
the fictitious inertia forces are the effect of Einstein's 
relativity theory, 


According to Newton, there are three real inertia forces: 
second law force, centrifugal force, Coriolius force. Let's 
consider the notion of space and forces. 


According to modern concept, the space is a closed 
‘material medium (Ether), which expands. All bodies are 
connected by gravitation field and they move. Magnetic, 
electric, electromagnetic and gluon fields also exist in 
vacuum. The space does not exist without a physical 
vacuum, which is a material medium, like river and sea. 
cannot exist without water. Physical vacuum consists 
of moving virtual particles. The geometry of the space 
is Euclidian. 


‘The Gravitation Field 


‘The value for intensity and distance of propagation of 
gravitational field in space depends on the value of 
mass, numbers of atoms; those consist of particles 
(protons, neutrons, electrons). Each particle has its own 
gravitational field and it conforms to the fact: air 
atmosphere of the Earth (atoms and molecules) is kept 
near the planet by gravitational field. From Mendeleev's 
periodical table it is obvious that atom, which has more 
protons, neutrons, electrons, has greater mass and 
gravitational field. So, gravitational field of any body is 
а joint, total field of all neutron, proton, electron 


On the Significance of Conical 
Shape of Rotor in Clem’s 
Generator 


Alexander V. Frolov 


At first I found information about Clem's generator on a 
web site http://prometheus.newpowerorg/. I have 
principally different understanding of the given 
technology. Creation of the given motor-generator is 
impossible without such understanding, so I should 
dispute with authors of Prometheus’ web site. 


So, in 1972 Richard Clem announced that he invented 
an automobile engine of a closed cycle, which produced 
350 horsepower and worked in self-running mode, The 
generator weighted about 200 pounds. The main part 
of its mass is rotating vegetable oil, which was heated 
up to 150°C during its work. Due to this reason we should 
not use water because it will boil. There is a conical 
rotor inside the generator and it is fixed on a horizontal 
axis. The axis, on which this conical rotor is fixed, is 
empty. The oil moves inside the axis and passes into 
spiral coreless channels inside the conical rotor. They 
are wound round the conical rotor and they end near 
the foundation of the rotor with nozzles (atomizers). 


The figure is taken from the web site "Prometheus" http:/ 
fpromothous newpower.org/ 


Inthe beginning of operation the starter motor produces 
rotation and the liquid is given to the central axis (axle) 
by the pump under the pressure of 300-500 pounds on 1 
square inch. Then the liquid flows by spiral channels 
and runs away through atomizers. The more the pressure 
of liquid, the more rotation momentum of the rotor is. 


‘Thus the rotor is placed inside the box (body), the liquid 
(oil) does not consumed. Liquid is heating during the 
work that requires the presence of heat exchanger to 
emit heat into environment, The rotor begins its self 
rotation with some speed, which is independent from 
the starter motor. Speed of rotation is about 1800-2300 


Rear 


Reis 


Over-unity Clem's system 


pump 


Нем exchanger 


Lr 


Let's imagine the conical rotor with a tube winded on it 
and placed into some conical body: 


Cono is an essential part of this design, since this is a 
gradient of centrifugal force that act on liquid and makes 
it to shift in the area of bigger radius of rotation (except 
the force, which is created by the pump). So we get a 
closed logic chain. Rotation creates centrifugal force, 

which creates pressure to the wall of conical channel in. 
such a way that this pressure accelerates rotation and. 
increases centrifugal force. The more the pressure of 
liquid, the quicker the cone rotates increasing pressure. 


It is evident that atomizers also do their share in the. 
work of generator increasing moment of rotation. This 
effect was previously known as "turbine by Heron from 
Alexandria" and later as Segner's wheel. 


However, conical shape of the rotor allows getting a 
directed axial tractive force that can be used in 
reactionless drive of a new type. Of cause, the direction 
of rotation and direction of conical spiral should be 
‘coordinated, 


Conclusion: The conical shape of the rotor creates a 
gradient of centrifugal force. Due to this, the 
movement of liquid appears, which goes in the 
direction of maximal rotation radius. Momentum of 
this movement is transferred from liquid to the body 
and the whole system will have a propulsion force. 
‘The tangential component of this force is responsible 
for rotational momentum of the rotor. So, modern. 
development of different versions of Clem’s design 
‘seems us to be a very perspective project for the futuro 
fuel-less energetics. 
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On History of Cold Nuclear 
Fusion in Russia 


Review prepared by Alexander V. Frolov 


On December 25, 1991, the Moscow Council got an 
official letter from the Moscow Committee on support 
of the work by Ivan S. Philimonenko (G.V. Kravzov was 
the chairman of this committee). The letter told about 
development work made by the scientist, rocket-space 
techniques designer Ivan S. Philimonenko. This 
committee expressed its concern about the delay of the 
development work in spite of their great importance. 
The author of its work was infringed upon his 
professional and social rights. 


As it follows from the facts presented by the declarant, 
the development work by Philimonenko concerned the 
creation of pollution-free energy systems, systems on 
neutralization of radiation and associated units. 


According to the profile of its activity the 
Subcommission of Moscow Council on ecological 
problems of industry, energetics and transport studied 
tho given problem in-depth and made a huge work to 
define the real state of affairs. Together with the 
Standing commission of Moscow Counell on legality, 
law and order and human rights protection and Standing 
commission of Moscow Council on science and 
techniques, the Standing commission on ecological 
problems of industry, energetics and transport 
(hereinafter referred to as the Subcommission) made the 
following: 


- studied the publications devoted to the works of 
Ivan 8. Philimonenko published in Russian free 
press; 

- required all necessary information from the 
corresponding organizations; 

- acquainted through its representatives with 
technological start of this type of works on the 
corresponding plants; 

- contacted with the Supreme Soviet of Russian 
Federation, RF ministries and departments; 

- intimately contacted with the author of the 
developments and his colleagues; 

= took part in а number of meetings, conferences, 
symposiums of the corresponding subject 
conducted in Russia, Ukraine and Byelorussia. 


Аз a result of this work the Subcommission stated the 
following reliable information about the scientist and 
designer Ivan S. Philimonenko and his development 
work. In 1960 the Head Space System Designer Sergey 
P. Korolyov, Marshal Gregory K. Zhukov and Acad. 
Kurchatov assisted these new developments. Kurchatov 
thought these works would be of great importance in 
future and said it to the inventor during their 
discussions. Marshal Gregory K. Zhukov personally sent 
a wire to the Kremlin: "Being concerning about the 
destiny of Russia, I ask to sign this resolution”. He 
mentioned the Resolution of USSR Council of Ministers 


‘and USSR Central Committee of the Communist Party 
715/296 of 23.07.1960. A development of new methods 
to produce energy and protection from the nuclear 
radiation by LS. Philimonenko was planned according 
to the following principles. They are: 


- high efficient generation of energy; 
creating of thrust (propulsion) without the reactive 
mass flow; 

- protection from the nuclear radiation. 


Approximately 80 organizations were drawn to this 
research program, for example “Lutch”, "Red Star", 
Research Institute of Heat Processes, corporation 
"Energy", Russian Academy of Sciences, Ukrainian 
Academy of Sciences and Byelorussian Academy of 
Sciences. Ivan S. Philimonenko was appointed as a 
responsible senior designer of this line. The first 
‘outstanding result of this program was the creation of. 
energy systems “Topaz-1" and "Topaz-2", which were 
used on the satellites "Cosmos-1818" and "Cosmos- 
1819" 


‘The next step of the program was to develop and create 
the pollution-free thermoemission hydrolytic energy 
system (TEHES), which has no analogies in our country 
and abroad. 


‘The difference of TEHES from "Topaz" is the usage of 
low temperature nuclear fusion system as fuel element. 
instead of a nuclear reactor, The nuclear fusion system. 
‘works in low temperatures (T=1150°C). Its lifetime will 
be 5-10 years without refueling (tho fuel is heavy water). 


1n 1960-68 they have got the first positive result, which 
could be applied for production. In particular, they got. 
power output parameters of the system of 200 Watt, 
hydrogen and oxygen were generated as well as such 
componente as helium 3, helium 4, tritium, oxygen 16, 
oxygen 17 and oxygen 18. It was the evidence of the 
fact that they have got the nuclear fusion with the 
temperature of T=1150°C. 


‘The author stated that these systems do not emit any 
pollutants to the environment during its operation. They 
consume heavy hydrogen only. TEHES could become a 
real alternative to the existing faulty energy systems 
(nuclear power station, heat-electric generating station, 
hydroelectric power station, boiler-house, diesel, ete.) 


Also TEHES could be applied 


- in industries, which consume hydrogen (airplanes 
‘TU, for example), oxygen (metallurgy); 

- to power existing combustion engines instead of 
liquid fuel 

- їп new generation of engines for the water, land 
and air transport; 

- ав an autonomous long-term energy systems at 
home, in the rural areas, in back regions. 


As the scientist states, the systems of a special 
modification, analogous to the above-mentioned 
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systems, can neutralize radioactivity for example those 
emitted to the environment (in Chelyabinsk, 
Semipalatinsk, Novaya Zemlya, Chernobyl). Systems to 
neutralize the radioactivity could be placed on the land, 
air transport, and spacecraft for the corresponding 
purposes. 


In 1968 tho official works by Ivan S. Philimonenko were 
stopped, and the author had no chance to complete his 
experiments on neutralization of the radiation. 


In 1962 Ivan S. Philimonenko got a patent priority # 
717239/38 of 27.07.1962. 


Later he tried to register it as a discovery, but on 
30.12.1970 he got an official answer # OTED 1179 about 
the necessity to revise his application due to the factual 
‘multiply of his claims that is not one discovery but 
several discoveries. That's why he still has no patent 
for his inventions, 


Also his ideas were discussed in free press. Those are: 
"Tekhnika Molodyogi" #2, 1970, newspapers "Moscow 
Pravda” of 16.04.1971 and "Socialistic Industry” of 
24.04.1971 


The announcement about the cold fusion experiment. 
made by American scientists Stanley Pons and Martin 
Fleischmann followed tho works by Philimonenko. Tho 
interest to the cold fusion in Russia increased again. 
During 1989-90 in NPO "LUTCH" Minatom RF two 
experimental models of energy system by Philimonenko 
were produced to recommence the experiments on cold 
nuclear fusion. Then three thermoemission hydrolytic 
transformers for the pilot energy system were developed 
and created. Necessary experimental and design works 
were made. Preliminary methodical provision on 
calculation of the systems was made. 


‘The high level of the systems made by Philimononko is 
proved by the fact that USA acquired the 
thermoemission nuclear reactor «Topaz», which was 
‘mastered by USSR space industry. 


‘Technical characteristics of TEHES systems, in 
comparison with the existing nuclear power stations 
and nuclear energy systems under project ("Tokomak"), 
showed that the thermoemission nuclear technology 
has big advantages in front of the fission reactor. 
However, as we know, the works on realization of 
nuclear energy systems based on the light nucleus 
fusion are monopolized by the line oriented on the 
thermonuclear fusion on the systems of "Tokomak" 
‘model. This work has been conducting for 40 years and. 
the Director of Institute of Nuclear Energy E.P Veliov 
considers, that we can expect such results not earlier 
than the middle of this century. 


Now there are a lot of articles about Ivan Philimonenko 
and his works published in free press. The committees 
to support the work of the scientist were established in 
Moscow, other Russian cities, Ukraine and Byelorussia. 
Foreign scientific and military organizations are 
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interested in his developments, USA in particular. There 
were some attempts to repeat the experiments by 
Philimonenko on cold nuclear fusion (1989). In this case 
we cannot exclude the drain of information from Russia. 


As the author of these developments consider, the 
further work requires the initial, developmental and 
resource testings on the existing scientific and 
experimental base in Moscow 


Nowadays there is a problematic environment situation 
in Moscow and in Russia аз a whole. There is a direct 
relation between the increase of radiation pollution and 
oncological sickness rate and death rate. In this 
connection the development work by Philimonenko is 
of great importance. 


The Subcommission attended to the further worsening 
of ecological situation. Together with the Moscow 
committee on support of the works by Philimonenko 
addressed to various departments and tried to attract 
their attention to the Philimonenko's developments 
(1991-1992). This information reached RF President and 
Government. President gave an order to Russian 
Academy Of Science (Osipov Yu. S.) and the Ministry of. 
Russian Federation on nuclear energy (Mikhailov VN.) 
to prepare the proposals how to continue the works by 
Philimonenko. But the President of RAS, Acad. Velekhov 
E.P announced that these materials de not contain any 
scientific and technical information, which could be 
useful to estimate the ideas by Philimonenko. 


‘There is a question: Who should estimate new ideas? 
One time more it seems evident that RAS can develop 
scientific problems only in the framework of existing 
conceptions and RAS is not ready to support qualitatively 
new ideas. 


In 1992 the Subcommission on ecological problems 
attended the NPO “ТСН” and had a meeting with 
scientists and deputy director on production Kleschyov 
A.M. He and his colleagues proved that they have been 
‘working to reconstruct the system (TEHES) under the 
leadership of Philimonenko. The system itself and 
design documentation were also demonstrated to the 
‘Subcommission. 


‘The Subcommission was surprised with the fact that 
leaders of Russian science had not found any chance to 
get acquainted with these ideas and their realization. 
‘The Subcommission hopes that in spite of Russian 
instability the government bodies will find some ways 
to pay attention to the unique developments made by 
outstanding scientist. 


On the basis of this analysis the Subcommission made 
the following conclusions: 


- To recognize the works by Philimonenko to be an 
outstanding achievement in Russian science. 


+ Togive the inventors certificate to Philimonenko on 
his TEHES “КИЗ”. 


- To restore all professional and social rights of the 
scientist 


- To address the Russian government for the support 
in further realization of Philimonenko's 
developments and assign a priority on these 
developments to Russia. 


- To revive tho testing works on Philimonenko's 
TEHES as well as studying and introduction of his 
developments on protection from the nuclear 
radiation, 


Short biography 


Mz Ivan S. Philimonenko was born in 1924 in 1rkuteky region. 
In 1941 he went to the front of the Great Patriotic War. From 
1941 till 1945 he has been taking part in military operations 
on the North-West, South-West, 2" Ukrainian and Zabaikilsky 
fronts ofthe Great Patriotic War as a scout. He haa the Order. 
of Red Banner, medals for the Victory over Germany, for the 
Victory over Japan and othe 


From 1945 till 1951 he has been studying the Technical School 
named by Bauman and showed himself to be an advanced, 
disciplined and active student. He had an authority over other 
students, heads and teachers ofthe faculty. 


From 1951 till 1967 he has been working in OKB-670 (design 
bureau). He began as а technician-designer and from 1963 
he has been working as a senior designer. In 1954 he got an 
academic degree in nuclear physics. 


From 1967 till 1968 he has been working in MKB “Krasnaya 
zvezda" as a senior designer. The leaders of the bureau 
honored him for the successful works on creation of new 
techniques 


In June 1968 he was discharged due to liquidation of the 
department from the structure ofthe bureau. Analysis of this 
situation made by the Subcommission allowed finding out 
‘hat the liquidation of this department was made duo to: 


- the conflict between Ivan S. Philimonenko and leaders 
of the bureau, because he found some breach in 
technological process in this bureau, which caused the 
radionucleid pollution of the Moscow surroundings 


- ае course of technical policy of this industry was 

changed by the higher technical leaders. They were 

jented on development and creation of systems using 

the energy of nuclear fission of heavy chemical elements 

isotope and creation of nuclear power stations and 
systems of "TOKOMAKs type. 


From 1968 till 1989 van S. Philimonenko has heen practically 
unemployed. He tried to address їп various departments with 
a requirement to continue his scientific work and creation of 


pollution fee thermoamission hydrolytic energy systems and 
systema for radiation neutralization, But he had no positive 
results 


In 1989 Ivan S. Philimonenko suddenly got a proposal from 
the firm NIKO "FORTINFO" to head the works on his subject 
аз a senior designer. 8 months after he was moved to the 
firm NPPSO "KURS" due to unknown reasons, He had not 
got any salary there and then retired. Now he is not working 
on his subject. 


Editor's: notes on aging aspect 


Mr Ivan S. Phiimonenko, the author of Russian “cold fusion" 
research program (1960's) claimed the following: all people 
have about 1400 years of natural life resource. His calculations 
are based on the real 7-year cycle of human biological cell 
life period and the known resource of "cel repair”, which is 
‘about 200 times. In other words, we are living in permanent. 
biological repair process and activity of this repair depends 
оп environment. So, there are 2007- 1400 years of resource, 
if there are no any reasons for repair. The cause for aging 
according to Philimonenko is the so-called "background 
radioactivity”, which we can see anywhere on the planet. It 
is produced mainly (about 90%) by potassium isotope K-40. 
It isa radioactivity element and it periodically emits electrons. 
Human organism is building during many years from natural 
chemical elements including K-40 and other isotopes. That's 
‘why the electron emitted by isotope permanently damages 
all biological cells on its way. This is the reason for the 
‘accelerated spending of the human biological cell resource. 


It is important to know the historical fact: the background. 
radioactivity was created by some accident long time ago, 
and geologists know, when it occurred. Before it all people 
have been living for many hundred years according to old 
books and ancient data. 


Radioactivity elements of different kinds are collected inside 
of each human body with food and air. We are “collectors” of 
isotopes and there are no easy medical ways to remove it 
from body. But now there are new methods to reduce 
radioactivity by means of special fields. Particular 
‘special generator based on the Moebius band elements 
(designed by Dr. Ivan M. Shakhparonov, published in New 

isue #2, 2001) produces stabilization 
а. decreases the radioactivity, and it was 
‘measured in many accurate experiments. Also in August of 
1995 Atomic Energy of Canada, Ltd, published in Newsletter 
of The Planetary Association for Clean Energy а review of 
modern methods to transform the radioactivity wastes. So 
called "scalar field” can be used for the distant influence on 
radioactivity. 


In Philimonenko's research work of 1960 the same effect was 

iscovered for the "cold fusion" generator. There are modern 
experiments on vector magnetic field influence on 
radioactivity plasma wave and other methods, which are not 
а theory but a real working technologies, and it can be used 
to stabilize isotopes in human body. Why this important work 
is not known yet? Do people have not any desire to become 
younger? This question is not of technological nature, but of 
political опе. 


‘School, college, office, pension... Now it is a standard 60:80- 
year period of ito to change the "biological material” during 
‘the natural selection process. But let's assume, that this short 
period is not a law of Nature, but some temporary program. 
for the civilization, which is in the initial state of its 
development. Really, most people are not ready to make their 
life sensible and purposeful. Thus, they do not need many 
hundred years of life. Now we already have the new 
technologies to reduce radioactivity by means of special 
fields, and the aging process can be normalized up to 1400 
years period, Are you ready to think about it? 


Modern economy, politics, finance are not ready for it and all 
ld systems will not work in the conditions of new civilization. 
But the World should be changed for the better one. 
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Же hoad of te Moscow research 
group “Kosmopoisk” Dr. Vadim 
2. Chernobrov (our readers cer- 
tainly remember his articles on 
experiments with lime) has 
recently visited the editorial office 
of New Energy Technologies in 
Saint- Petersburg, Russia. His 
virit was caused by discussion on 
Ше Time Machine project (inves- 
tigation of active properties of 
time), started under agreement 
with Faraday Labs Ltd. Our 
magazine will inform readers on 
Mie opi in laler isses. 
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Dear Reader! 
All artides of the previous 6 NET issues will soon be published as а new 
book in English (400 pages, more than 100 photos, figures and draw- 
ings, format A4). 
You can order by e-mail: book2001 @faraday.ru 
or fax 7-812-3806564 
Price with airmail delivery is 83 USD. 
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News from Australia 


“There are a couple of other major 
factors that we won't go into here, 
suffice it to say that our current pro- 


"The Lutec 1000 wil be sold throughout 
‘Australia within three years. The majority of 
buyers are expected to be the home 
‘owners, although there is strong support for 
‘our product throughout the ontir strata of John Christie (ef) is the co-founder, CEO and chairman of Lutec 
society and business. Markot leadership (Ашт) Pty Lid. 

‘should be maintained for the next five 

years. The product is sold through commis Ludwig (Lou) Brits (right, above) is the co-founder, managing director 
‘ion опу sales agents and our staf al the ап head of development of Lulec (Aust.) Pty Lid. He is Chairman and 
Plant mainly to anyone who needs or uses director of TTI Pty Lid. TTI Ply Lid is a state government recognised 
electricity." RAP. (remote area power) system provider. 
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nik, Yu. Arepjev 


consequence of many commonly accepted concepts 
апа dogmas of the modern "scientific perspective of 
natural phenomena”. This crisis situation in modern 
Physics is a direct consequence of many conservative 
scientific viewpoints, unfortunately supported and 
protected by modern official academic science. Tho 
evolution of our consciousness has been influenced 
by many undoubtedly well known experts and has 
been evolving for a long time in the environment of 
specific scientific vacuum and requires immediate 
revival. Even methods used for dissemination of new 
knowledge should be improved, И ono actually wishes 
to accelerate the progress of Humankind. 


‘The perspective for practical applications of new 
previously unknown scientific phenomena and effects 
looks very attractive, and they may be achieved by 
cooperativo efforts of tho human intellect. Now 
breakthrough technologies of the 21" Century will 
require serious changes of many commonly accepted. 
concepts and dogmas in fundamental physics. This 
process of progressive development cannot be 
stopped. 
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Large-Scale 
Sakharov Condition 


David Noever and Christopher Bremner 
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for publication in New Energy Technologies. For the first 
time it was published in 1999 by the American Institute 
of Aeronautics and Astronautics, Inc. АШ copyrights 
belong to the authors. 


Abstract 


Recent far reaching theoretical results have used the 
quantum vacuum noise as a fundamental 
electromagnetic radiation field to derive a frequency 


(о) dependent version of Newton's gravitational 


coupling term, С (0). This paper reconciles the cut-off 
frequency with the observed cosmological constant, and 
then briefly puts forward a realizable laboratory test. 
case in the 10 - 100 MHz frequency range. One analogy 
is drawn between the classical vacuum energy 
experiments with attraction between two closely 
spaced plates (Casimir cavity) and the arbitrarily dense 
material boundaries possible in Bose condensates, such 
as irradiation at MHz frequencies of superfluid helium 
or superconductors. 
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‘Theoretical Background 


Zel'dovich [1] first suggested that gravitational 
interactions could lead to a small disturbance in the 
(non zero) quantum fluctuations of the vacuum and thus 
Give rise to a finite value of Einstein's cosmological 
constant in agreement with astrophysical data. Using 
dimensional analysis and the suggestion by Zel'dovich, 
Sakharov [2] derived a value for Newton's gravitational 
constant, G , in only one free parameter, frequency, o 


° оол Тао 


where cis the speed of light and jis the Planck 
constant. The free parameter in frequency when 
integrated over all values from zero to high frequencies 
‘must contain the usual integration cutoff value (Planck 
frequency on observable electromagnetic phenomenon). 


G 


Puthoff [3] and others [4 5] have extended Sakharov's 
condition in a relativistically consistent model to 
determine constants of proportionality. His model 
derives an acceleration term in first order expansion (in 
flat space timo), then equates inertial and gravitational 
mass (by the equivalence principlo) to mako contact 


‘with the gravitational constant, G , directly as: 


which is the Sakharov condition [2,3]. This paper revisits 
the meaning of the cutoff frequency, @, for radiation 
interactions, of which the quantum vacuum [6-10] and 


Planck frequency are only the leading terms, and for 
which linear combinations of forces can introduce other 
plausible frequencies. One purpose of this 
reexamination is whether the resulting gravitational 
coupling constant, G, can be reconciled with the 
anticipated energy density of the universe [11] without 
resorting to extreme space time curvature and thus yield 
enough critical density to contain the expansion of the 
universe. Finally we particularize the case to the high- 
density fluctuations possible in Bose condensates [12], 
а potential experimental test case for how the effects 
of vacuum noise might manifest observably. 


One far-reaching consequence of the vacuum energy 
model is the attractive force of gravity hecomes 
reducible to the radiative interaction between 
oscillating charges, e.g. the zero point field (ZPF) 
applied to subatomic charges. Mass and inertia arise 
from the fundamentally electromagnetic ZPF 
oscillations, 


This random background gives the usual quantum 
‘mechanical energy spectrum from particle field effects: 


plojo ~ ado 


а very important dimensional relationship, since the 
third power in frequency avoids anomalous Doppler 
shifts from velocity boosts, or stated alternatively is the 
correct spectra for a Lorentzian (non accelerated) 
invariant radiation field [13]. 

More specifically, the energy spectrum [3] can be 
written аз: 


plod = (o Ire" hodo 
w [2^ c da - odo, 


which is an expression in the first parenthesis of the 
density of the normal modes and in the second 
parenthesis ofthe average energy per mode. When this 
energy density is integrated over all frequencies, the 
0) divergence produces well known infinities in the 
{integration limit of high frequencies, thus an assumed 
cutoff frequency (appropriate to experimental 
observation limits at the Planck frequency), is usually 
introduced: 


(nc)? 


For mass, m , moving in an accelerated reference frame 
g = -a=Gm/r*, the resulting energy spectrum includes 
a gravitational spectral shift [3], 


Ap (oda = һе! 2л?с°бт! Pda - V rd 


a kind of short range (1/r' gravitational energy shift, 
but electromagnetic in origin when zero point 


fluctuations are included. (N.B. To account for equal 
gravitational mass effects in neutrons and protons, the 
ZPF oscillations must involve subatomic charges, or 
‘parton’ effects. The assumption derives from high 
frequency interactions of ZPF wherein these subatomic 
particles are asymptotically [ree to oscillate as 
independent or free particles as quantum noise). 


А further far reaching consequence [3] is mass itself 
becomes interpretable as a dependent quantity derived 
from a damped (with decay constant T) oscillation 
driven by random ZPF: 


m=Te' IG 


Tire ja 

with the only two free parameters, the damping factor 
T, and again the frequency, o. The internal kinetic 
energy of the system contributes to the effective mass, 


‘This leads to an overall average spectral density, written 
in terms of mass as: 


Арш 


mel hair" 


for tho electromagnetic field distribution near (1/r') to 
the mass, m, which in detail is half electric and half 
‘magnetic. 


One additionally attractive feature is the 
correspondence between this derivation and the view 
of gravity as a dynamical scaleinvariance breaking 
model (e.g. symmetry breaking near the Planck mass 
energy [14]). А final result includes the force calculation 
between two ZPF radiation oscillators of the correct. 
form yielding Newton's average force law 


«F»--Gm Ir 


Thus, for a Newtonian force to first order in a flat space. 
time, Sakharov [2] could be credited for proposing 
gravity as not а fundamentally separate force and 
Puthoff [3] and co workers [4-5] applied tho vacuum. 
electromagnetic field to equate gravity to a long-range 
radiation force (e.g. van der Waals like force). Higher 
order oscillatory gravity modes vary as 


bino, о 1) 


To first order, а weak G coupling constant, 


а = (ас? ho), appears tor high tequoney ctt at 
tu si subi А selle Е 
Slacsomagnati aba by oriary mater can e. 
оаа a the problem t frequency mismatch at 
high Planch frequencies, eq. ZPE. cannot. be 
fundamentally shielded. I other words, frequency 
пан precludes gravity shielding by matter 


‘The purpose here is to revisit the only free parameter, 
the frequency cutoff, more in tho spirit of a mass 
resonant frequency. The motivation for this approach 
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can be summarized as: 1) the generality of other 
complementary radiation effects without relying on ZPF 
alone (e.g. other isotropic, homogeneous radiation 
sources); 2) the weak coupling constant, G , yields a 
vastly smaller than observed size of the universe (e.g. 
too small cosmological constant) when the Planck 
frequency is used as a cutoff value; and (3) the particle 
mass, m = ГЕ'/@, can be viewed as a renormalized or 
‘dressed’ mass with a resonant interaction potential that 
is frequency dependent in its coupling constant, G ,and 


with ‘bare’ mass that is large, m, ~ (nj /m), where 


the experimentally unobservable, m, = (hc/G)" is 


the Planck mass. 


In particular, why this large ‘bare’ mass does not 
generate а large gravitational field is not a unique 
anomaly in the Seuharov derivation, ence similarly large 
vacuum point energies are common to eld theories 
The important point is that the derivation С(ш) is 
general however to any isotropic radiation field with 
the Lorentz invariant enorgy spectra p(o) - o? | thus 
the candidates for the cutoff frequency ofthe particular 
radiation source can be interpreted as a Planck scale 


only if the rest mass, m,, is not composed of many 
terms, rather than just the ZPF leading term. Since the 
ZPF is akin to a van der Waals force [35], polarizability 
(in charge and mass) must be considered, but without. 
also excluding any number of linear combinations that 
might have alternative cutoff frequencies, @, , or 
damping terms, Г, ‘ala particle physics interpretations 
for resonant masses during renormalization. In other 
words, once a gravitational energy spectrum, p («)is 
postulated that is Lorentzian invariant, many 
fundamental sizes (or corresponding frequency values) 
aro smeared (or dressed) by any number of characteristic 
frequencies between zero and the high frequency 
electromagnetic (Planck) cutoff, . Quite simply is the 
expression, @, = 0, ; a requirement for all radiation 


Many types of particle oscillations may satisfy the 
general requirements of a Sakharov condition, each 
having a characteristic mass (and energy) as in 
calculating the mass of any fundamental particle at its 
resonant frequency (including underlying partial 
charges or dense bosons). This brings the calculation 
to a consideration of the high density fluctuations 
characteristic of a Bose condensate [15 19]. While the 
high density variation may intrinsically be of interest, 
the exploration has more to do with reconciling the ZPF 
interpretation of the Sakharov condition with the 
observed cosmological constant [14]. 


A "top down" view of calculating the cutoff frequency 
imposes the self consistency test for the cosmological 
constant, A, from the outset. To calculate, the total 
frequency integrated energy density of the universe 
must be included: 
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p(E)- [р(ЕМЕ = hof !8л?с* 

which must have a mass equivalent, contribute to the 
universe's curvature, and thus have a fundamental 
relation to the critical density to contain the expansion. 
of the universe [14 15]. The mass - equivalent ZPF to 
teach tho universe's critical density [15], 

р-10° g сш? would necessarily limit the cutoff 


frequency for gravity to the value, @, « 7-10! s" , or 


between 10 -100 MHz. 


A higher frequency greatly overshoots the cosmological 
constant, А , and induces extreme curvature in the 
universe, This problem has been cited frequently and 
stated most bluntly, as either ZPF or the cosmological 
constant requires revision. The relevance here arises 
from similarly large positive coupling terms in quantum 
gravity [15], which also generate a local gravitational 
Instability for typical upper limits on the cosmological 
constant, \/@nG-<10" cm“. 


Rather than to dwell on the inconsistencies that plague 
attempts to reconcile quantum gravity, we particularize 
the problem to a case whore the restriction to Planck 
scale becomes less clew, namely the high density 
fluctuations and universal scaling introduced in a Bose 
condensate. A Bose condensate, such as superfluid 
helium or superconductors [15 19], becomes of potential 
interest, mainly because of its arbitrarily dense 
boundaries and the classic Casimir experiment [20 22] 
which allows such dense material boundaries (two 
closely spaced conducting plates), if available, to 
‘modulate the background quantum fluctuation of ZPF. 
In other words, the matter-ZPF interaction becomes 
measurable by the observed attraction between two 
material boundaries. What dense boundaries might 
generate in Bose condensates remains a subject of great 
interest, 


‘The significant case to investigate is whether Casimir- 
like interactions [20 22] will not only couple to ZPF 
radiation at a scale comparable to the quantum noise 
(or other radiation field) but also alter the value imposed 
by the Sakharov condition for G. It remains an open 
question whether this potential coupling interaction 
shares, as in ordinary critical phenomenon, the density 
correlation function, Ф, that is both independent of the 
coupling strength (or universal in renormalization) and. 
consistent with the observed average energy density 
of the visible universe, 


‘Thus the purpose here has bow to restate the Sakharov 
condition in the gravitational coupling constant, G, 
based on its only free parameter, a frequency cutoff, 0, 
Any potential relevance arises from similarly large 
values for the positive coupling term in quantum gravity, 
which generate conditions for a local gravitational 
instability for typical upper limits on the constant, 
'А/Вд@ < 10" сп“. 


Torestate the Sakharov condition, matter in the vacuum 
provides boundaries for reduced ‘Casimir like’ modes 
available for otherwise isotropic radiation from quantum 
fluctuations (broad spectral noise). That this view 
reproduces Einstein gravity has been examined, 
including the full relativistic derivation [4-5]. The details 
of the appropriate mass, however, remain buried in the 
kinetic energy of general internal particle (‘parton’) 
motion [3]. Any appeal to a specific parton 
representation is limited only by essentially free 
particles with high frequency interactions, including 
underlying partial charges or dense bosons. Tho basis 
of considering arbitrarily high-density fluctuations in 
Bose condensate in analogy to the ZPF-Casimir 
experiment remains both an ompirical and theoretical 
case to examine. There exist laboratory scale cases [15- 
19] where resonant radiation in the required 10-100 MHz 
range appear to produce anomalous effect for such Bose 
condensates as superconductors, but further work to 
confirm these results would be needed. In other 
contexts, these effects have been discussed as the 
Schiff-Barnhill effect for superconductors interacting 
with a gravitational field [23], but for the static rest moss 
rather than an effective mass in a conduction band. 


Experimental Propositions 


J. Weber [24,25] proposed the use of a superconducting 
Bose condensate for gravity wave detection, principally 
because of its potentially higher signal to noise ratio in 
carrying electrical signals upon length dilations in a 
relativistic framework for gravity waves travelling near 
the speed of light. W. Weber and Hickman [26] derived 
an experimentally testable relation based on torquing 
ofa charged capacitor parallel to a gravity field, with 


c-2E, (nai - a^] 


whore the capacitor will rotate relative to the gravity 
vector, for @ = 2GM / re? , is Schwarzschild radial 
coordinate [dR = dr(l-a)"], E, is dependent on the 
capacitor charge and geometry ‘of tho plates, 

Е, = [Qřd/2eWL(1-a)"”?], for a plate separation, and 
radial dimensions, W and L, charge О, and € the 
permittivity of free space. For plate separations of 2 mm. 
on Earth, the maximum torque is approximately 
10 Nm, when charged to 2/3 dielectric 
breakdown. While not entirely promising for detection 
of such low torques, the large separation (2 mm) 
distance between capacitativo plates naturally prompts 
generalization to the classic Casimir force [21] 
experiments only recently confirmed experimentally 
[20]. In particular, we rewrite the torque values to 
include the frequency terms derived with the Sakharov 
condition 


a= 2Mnc 


The appeal of this formulation is that a frequency 
dependent torque is derived, which further makes 


contact with proposals to modulate the Casimir 

capacitative plates for continuous extraction of energy 

[27]. This result requires further investigation 

‘experimentally, particularly to compare with previous 

reports for anomalies in AC- tuned electrical capacitors 

128] 
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Physical Properties of Time: 
To the Electron Technologies of the 21 
Century 
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“ult la necessary to periodically subject to the 
“deepest revision the principles, which were 
recognized ad final and were no longer discussed”, 
Louis de Broglie 


Abstract 


‘The results of an approach based on the synthesis of 
standard quantum electrodynamics and ofthe ideas of 
self-organization in physical systems are briefly 
outlined. The quantum model of electron as an open 
self-organizing system is constructed, with the physical 
‘mechanism of self-organization consisting in the back 
influence of the own field created by electron on the 
same electron. The own field is considered as a physical 
property of electron, intrinsically inherent in electrically 
charged matter, which is included in the definition of 
the particle from the very beginning. The own field of 
electron endows the particle with wave properties and 
represents a bearer of superluminal signals, which can 
be used for the creation of qualitatively new 
communication systems. Because of the inseparable link 
between space and time, the force in relativistic 
‘mechanics is the cause of change not only ofthe velocity 
of particle, but also of the course of time along the 
particle's trajectory. For this reason the flow of time in 
some area of space depends on the character of physical 
processes, occurring in it, and, therefore, time can be 
controlled by slowing down or accelerating its course 
with the help of material processes. The conclusions of. 
the paper are not in conflict with the special theory of 
relativity (STR); they are a direct consequence of 
relativistic equations of motion and represent an 
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essential development of the generally accepted notions 
about space and time. At present all the necessary 
prerequisites are available, both theoretical and 
technical, for the practical mastering of the own fields 
of particles and of the physical properties of time. 


1. Introduction. The Problem of Electron and Future 
Outlook 


Electrodynamics, what is thie? What is its value for 
man? Electrodynamics is the theory of electromagnetic 
interaction, one of four interactions existing in nature. 
Its role in the life of socioty is seen from the fact that 
the most part of natural phenomena, which we 
encounter at every step, is of electromagnetic origin: it 
is due to the interaction of electromagnetic field with 
electrically charged particles entering into atoms and 
molecules. It is fair to say that electromagnetism plays 
a crucial role in the life of mankind as it determines the 
ways of technical advance of society [1]. 


‘The key problem of quantum electrodynamics is the 
problem of electron, which can be formulated as follows: 
to construct from the first principles a non-contradictory 
model of electron, which takes into account 
experimental facts, i.e. to find the dynamical equation 
capable of describing the unique physical properties of 
electron, its internal structure, its behaviour when it 
interacts with electromagnetic field. 


Electron was discovered a little more than 100 years 
ago, in 1897. With discovering the electron the revolution 
їп physics began, which has resulted in unprecedented 
technical advance of society. The summit of 
development was reached in the middle of the 1950s 
and then the long period of evolutional development 
followed, when new physical principles were used to 
describe various physical processes and phenomena. 
‘The violent development of physics became slower in 
the 1970s and was replaced by stagnation in the 
subsequent years. The stagnation in electrodynamics 
continuing already over a period of several decades is 
gradually giving place now to a new ascent. The new 
scientific revolution is starting, which is associated with 
electron again, much as it happened hundred years ago. 
‘The reason is that electron is the most unique particle 
storing in itself the deepest mysteries of nature and the 
degree, to which they are disclosed, determines the 


wants to stay anonymous, until his patent application 
is done and university verification tests will be dono), 
The claims are: 1200 Watts coil out with about 1076.4 
‘Watts in into the driving motor at 3450 RPM. 8 amps 
117volts at no load 9.2 amps 117 volts at full load. The 
output of about 1200 Watts is already a total overunity 
operation! As they just increase the input power by 
about 140 Watts only between idle and load state and 
they get 1200-Watts output it seems indeed a case, 
where Lenz law is violated! This generator also has NO 
motor effect! If you supply current to the coil, the 
permanent magnet in the center will not rotate; cause 
the Пих just stays inside the toroid core! There you can 
see, that the back drag does not influence the 
mechanical rotation of the magnet!" Stefan used very 
good criterion to prove high efficiency of the design: 
‘There is no back-torque effect! It is most important. 
aspect of Gramm's generator. You can contact directly 
Stefan Hartmann: Keplerstr. 11 B, 10589 Berlin, Germany. 
‘Tel: +49 30 345 00 497, FAX: +49 30 245 00 498 email: 
harti@harti.com info@ccard.net (Please, note: Dr. 
Harman referred to my old web site www.time- 
machino.spb.ru which is closed now). 


So, basic principles of MEG and @-machines are the 
same. It was patented more than 100 years ago. Primary 
magnetic flux is topologically separated in two (or more) 
fluxes, which are mutually compensated in the ring core. 
Advantages of MEG are absence of moving parts since 
special input coils produce changes of primary flux. Also 
level of saturation in ferromagnetic material obviously 
should be corresponding to intensity of primary 
magnetic field, which is created by the permanent 
magnet, Fig 4.1 


Besidos MEG the samo principle can bo (and already 
was!) realized in many other systems. So, there is no 
any news in the USA patent #6,362,718 granted for "The 
Motionless Magnetic Generator". What did they claim? 
‘You can find it in the patent: "The first input coil and tho. 
first output сой extend around portions of the first 


Mn 


‘magnetic path, while the second input coil and the 
second output coil extend around portions of the 
second magnetic path." Yos, it is the same bi-directional 
principle we discussed above: two parts of the magnetic 
flux and each coil produce effect to reduce flux due to 
this superposition. 


Diagram of prototype by Bearden. 


In conclusion Га like to confirm our sincere interest 
to develop joint work with all new energy research 
teams if they are not trying to obscure the issue of 
the technology by means of complex theoretical 
constructions and common words about zero point 
energy. 


Matter as a Resonance 
Longitudinal Wave Process 


Alexander V. Frolov 
Abstracts 


There is experimental data on gravitation anomalies for 
cases of resonance irradiation of the Bose condensates 
(superfluid helium or superconductor) at 10-100 MHz 
frequencies. It is developed by the author in frames of. 
his aether theory that can be used for practical 
applications in aerospace and new energetics. 


ZPF or aether fluctuations 


Tho fundamental electromagnetic radiation field (Zero 
Point Field) ZPF or the quantum vacuum noise is a 
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recently accepted physical notion. In the article [1] 
David Noever and Christopher Bremner used it to derive 
a frequency - dependent version of Newton's 
gravitational coupling term G. On the other hand we 
can consider the quantum vacuum noise as aether 
fluctuations. Dr. Alexander Mishin [2] described 
experiments on registration of these processes by 
‘means of special equipment. Both approaches (ZPF and 
aether fluctuation) allow to conclude that mass and 
inertia arise from these oscillations. However if we are 
considering the oscillation as some aether process then 
we can assume and describe some physical mechanism 
of this process. 


Опе of consequence of the vacuum energy model, which 
is described in [1] is that “the attractive force of gravity 
becomes reducible to the radiative interaction between 
oscillating charges..." Let's clarify which kind of 
radiation can be created by oscillating electric charges. 


There are many different sources to find the answer on 
this question and one of them is the article by Prof. Kirill 
PButusov [3] on symmetrization of Maxwell's equations 
and practical methods of generation of longitudinal 
waves in vacuum. So, ZPF model has a direct relation 
with the aether model since indirectly it leads to the 
question of longitudinal waves in vacuum. Physically 
they are waves of density of energy and in the aether 
model the waves ate areas of more dense and more 
rarefied aether. Let's note that there are standing waves 
besides moving waves. 


‘To consider the interaction of some mass particles and 
the fundamental field the notion of subatomic charges 
“partons” was introduced [1]. So, the mass itself 
“becomes interpretable as a dependent quantity derived. 
from а damped oscillation driven by random ZPF" [1]. 

The authors wrote about “internal kinetic energy" of 
the mass particle and it can be considered as a function 
of ZPF oscillation frequency. In the aether theory of mass 
there is a similar notion of "aether vortex", which 
represents some cyclical process of some frequency and 
itis possible to calculate its kinetic energy. This aether. 
vortex model of matter elements allows to assume real 
methods to change parameters of vortex and to get 
changes in parameters of existence of the matter. On 
the other hand we can discuss the possibility to change 
some physical parameters of aether in areas ofthe vortex 
toget the same result. This possibility follows from the 
well-known N.Kozyrev's experiments, which were 
named "investigation of active properties of time". 

N.Kozyrev used chronal (temporal) approach in his 
theory. We have to change his notion “the density of 
timo" to "the density of aether" to get a direct link 
between his experiments and tho aether theory of mass. 


N.Kozyrev and others have [4,5,6] experimentally 
demonstrated that irreversible processes in matter 
produced changes of aether density in the area of the 
experiment. Detectors of different type can register this 
change. It is obviously that any matter element (Le. the 
aether vortex) in this area of changed aether density 
should get more inner (kinetic) energy or slow the inner 
motion. From tho chronal point of view these aro changes 
of inner time of this matter element. 


Gravity shield 


Ono more interesting point that is discussed in the 
article by Noever and Bremner [1] is а problem of gravity 
shield. The authors show that resonance interaction 
with ZPF produces “the particle mass” and it can be 
viewed as “a renormalized or “dressed” mass with a 
resonant interaction potential. Similar resonance 
approach is used in the conception of de Broglio's matter 
waves. Also the authors [1] mentioned the existence of 
an experimentally unobservable mass. In this case ZPF 
cannot be fundamentally shielded by matter since 
“frequency mismatch precludes gravity shielding by 
matter" [1]. The only way to get screening of ZPF 
fluctuations seems to bo very complex: it is necessary 
to provide frequency matching for whole wavelength 
band of the oscillations. 


Ithink some specialization is necessary here to explain 
experimental gravity anomalies with Bose condensates 
experiments (superfluid helium or superconductors): 
special process in matter can be used as tho gravity 
screen and this approach does not involve the 
frequency-matching problem, 


We have concluded above that any matter element is a 
resonance process and its energy is derived from ZPE 
It is useful to note that these are longitudinal wave 
oscillations of energy density in aether. In this case, 
the gravity shield problem can be solved in frames of 
tho aether vortex conception of matter. 


‘The longitudinal wave is a moving (or standing) areas 
of rarified and thickened aether. Let's consider the 
moving wave, which is responsible for gravitation 
attraction effect. How can we stop, re-direct or reflect 
longitudinal wave in aether by means of aether vortexes 
(matter elements)? We can produce interaction with 
this wave only by means of other longitudinal waves. 


In macro-level this idea can be realized as longitudinal 
wave generator. Electromagnotic processes, which can 
be used as sources of directed longitudinal waves, are 
known and some of them are described in [3]. In other. 
way tho gravity shield can be produced as longitudinal 
waves generated by natural aether vortexes (i.e. by 
matter elements) if tho matter exist in a special exited 
state, for example for cases of resonance irradiation of. 
superfluid helium or superconductor at 10-100 MHz 
frequencies. 


Matter element as resonance process 


In [1] the authors wrote that it is possible to calculate 
“the mass of any fundamental particle at its resonant 
frequency." There is tho question: what is the general 
basis of whole spectrum of stable elements masses? 


In 1996 the author published the article “The concept 

of mass process" [7]. At first in this work physical sense 

and notion of 3-dimensional curvature was introduced, 

By analogy with known mathematical notion of linear 
1 


curvature Pı = 7 (where r is radius) and uniform 


2 


surface curvature p; = — it was proposed to calculate 


curvature of a 3-dimensional space as 


ГА a 

The radius r in this case means that in a 2-space there 
is some periodical process. In other words, 3. 
dimensional matter is a resonance process. 


Further, de Broglie used formulations Е=М and E- pc. 
(where р is momentum, В is Planck constant, f is 
frequency and c is velocity of light) to derive the 
following: 

hf=pe [7 
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that allows us to get the well-known formulation 


h 
= a 
" [7] 


There is another logical branch of this idea that leads 
to the understanding of the mass properties of matter 
аз a resonance process. Instead of Е=рс in [7] it was 
proposed to use E -mc?. In strength of the wave-particle 
duality we can write the equation 


me? = hf w 


and from this equation the mass can be presented as 
resonance electromagnetic oscillations 


h, 
af 6) 


Let's note that {=1/T, where T is some period of 
oscillation. So, we can write the following 


h 
= © 


h 
where — is new constant between mass and period 


ottime. 


‘There is an important conclusion: any mass is a process 
and there is some period of time, which corresponds to 
this mass, In other words, there is no physical sense of 
time separate from some process of existence of mass. 

Product mass and period is a constant value, which was 
named as a chronal constant 


mT const (7) 


Tho chronal constant is a parameter of some real 
space and it is equal to 0.73725-10 "[Js* /т?] 


Also in this work [7] there was a demonstration of 
several examples of newly discovered physical law: 
spatial curvature of some natural objects (proton, planet, 
DNA molecule) is a whole number. There is some 
analogy with the nuclear physics notion of wave 
‘number. From this fact we can assume that main natural 
‘matter elements exist in main resonance states. For 
‘example, if Bohr radius is 0.82917 Angstrom, then we 
can find the wave-length 1 = and the linear curvature 
sp = 1/1=3.0075-10" (m) and 3-dimensional curvature 
of this object is p = 9/1 = 1.002510" (m) that is unit of 
mater, corresponding to simplest atom, i.e. unit matter 
‘engine. Let's note that it is near the unit and some 
distortion of 0.0025 means non-ideal resonance state of 
the system. 
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Calculations for planet Earth in [7] were based on the 
known period of orbital rotation T=31557600 sec that 
corresponds to frequency of electromagnetic oscillations 


Л=ИТ =3.168861-10*0/s) (8) 


and wave-length 


A=el f 2946..-10^ (m) [7] 


The curvature (if this wave-length is considered as 
radius of the resonator) is following wave number 


1057.00.10 (1/m) 


р (10) 
Also we can use other known data about the planet. 
Daily rotation period of our planet is known T=86400 
sec and we can calculate its wavelength 
Л. = 3469,82(m) and corresponding curvature (wave- 
number). Sure, it is also a whole number with a good 
accuracy: 


p = 2882-107 (1/m) an 

‘The laws of physics in macro cosmos and micro cosmos 
are similar. From these calculations it was assumed that 
‘whole formation of mass spectrum of stable chemical 
elements of matter is determined by similar physical 
mechanism. 


Creation of mass 


In short we can summarize that technology of 
longitudinal waves in aether is a real basis for creation 
of matter with mass and inertia properties. N. Tesla 
used this method to produce different objects: from ball 
lightning up to electrons. Velimir Abramovic says in his 
article [8]: “The principle of resonance and harmonic 
oscillation of aether seems to be so clear that all 
problems of modern physics, especially a problem of 
energy conversion, will be solved with its development. 
By means of his vacuum tube Tesla got protons, 
electrons and neutrons directly from aether and 
reproduced them at any distance. Instead of giving a 
possibility to the bundle of protons to move through 
space to some place, he created conditions for 
‘momentary appearance of arbitrary quantity of particles 
in the given place. 


Any objects can be classified as aether vortex and 
parameters of this vortex determine its mass, electric 
charge and other properties of matter 


‘The "parton" as element of matter in [1] is a useful tool 
for description of physical properties of aether. 


Longitudinal waves in Woodward's experiment 


In [1] the authors state that resonant radiation in the 
required 10-100 MHz range appears to produce 


anomalous effects for such Bose condensates as 
superconductors. In my opinion it is a particular case 
of discussed above technology of longitudinal waves 
in aether due to possibility of transformation of 
transverse electromagnetic waves in longitudinal 
waves in the superconductors. This transformation in 
plasma is a well known physical mechanism. 


Moro facts to prove this idea: by Woodward [9] there is 
a special requirement, Le. the frequency of mechanical 
vibrations should be twice the frequency of electrical 
oscillations in the capacitor, which demonstrates the 
weight anomalies. But from the other hand it is a 
common rule for creation of longitudinal weaves in 
plasma! Also it is a necessary condition for generation 
of parametrical oscillations! So, we can assume that 
basis of the effects in [1] and [9] is а generation of 
longitudinal wave in aether. 


Conclusion 


Any element of matter can be considered as resonance 
process of aether oscillations, which are longitudinal 
waves. There is an analogy with description of these 
longitudinal waves and well-known matter waves by 
de Broighl. Experimenting on the longitudinal waves 
generation and especially experiments on standing 
waves to get gradient of aether pressure allows to 
develop gravity control technology. 
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Gerlovin’s Theory of Activation 


Alexander V. Frolov 


Itis areview of the famous book by Ша L. Gerlovin “Basis 
of unified theory of all interactions in matter "published 
in 1990, St-Petersburg, Russia. We hope this article lot 
you discover some new aspects of physical vacuum 
‘structure to develop more new experimental methods. 
Comments made by Alexander V. Frolov, Editor. 


In [1] the author wrote about different methods to 
activate water solutions: mechanical, thermal, acoustic, 
magnetic and electrical. One of the known methods is 
an activation by means of electrohydraulic method. 
‘There is algo some information about activation of other 
mediums, mainly liquids, but also some gases and solid 
bodies. 


‘There are no theoretical explanations of these facts to 
explain all aspects of these phenomena. Furthermore, 
complexity of interpretation of these phenomena in 
frames of common physical notions induced some 
scientists to announce these phenomena as non- 
existing and "illegal" 


Ша L. Gerlovin formulated the physical principles of 
theory of activation of mediums on the basis of new 
physical theory, the Theory of Fundamental Field (TFF). 


‘These principles are based on his two important 
conclusions from the ТЕЕ: 


а) "Space around us is not empty, physical vacuum. 

consists of material physical objects, ie. elementary 
particles of vacuum (EPV). These particles are 
responsible for main activation processes; 

b) Force interactions between atoms in molecule, 
between molecules in crystals has not spherical 
symmetry in the crystals of solid bodies, but an axial 
symmetry and the interactions are changing in time 
with very high frequency of about 10 Hz. This 
feature of force interactions also makes its own 
contribution to the activation of mediums.” [1, p. 
314] 


So, it was assumed that the phenomenon of activation 
of mediums can be defined as anisotropy of force. 
interactions, which leads to “meta-stable state, which 
can bo called structurally activated state of tho given 
structure”. 


Here is some difference in principle between chemical 
term “activation”, which characterizes a transformation 
of molecule or atom in some active state with an. 
increased energy, which is sufficient to provide a 
chemical reaction. It is energy activation. Gerlovin 
described new notion, a structural activation: "This 
phenomenon can be classified as some change of 
structure of activation object. With this, energy of 
molecule can have no changes, and active properties 
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Coupled with aetherodynamics time conception, which 
was suggested by Alexander V. Frolov, the works on 
the control of space-time parameters gain the possibility 
for development and commercial application. As a 
theoretical basis there are those М. Kozyrev works where 
his conception of “time density" are replaced by that 
of "aether density" according to Frolov. 


In September 2002, Faraday Labs Ltd Company plans 
to complete testing of the first experimental system, 
and to start the patenting and research of applied 
aspects, first of all in medicine. 


Physical Principles of the Time 
Machine 


Alexander V. Frolov 


Experimental success of research team headed by Dr. 
Vadim A. Chernobrov, Moscow was reported in [1]. The 
time course can be controlled as rate of any process in 
local space-time (inner space of the Time Machine). It 
сап be decelerated or accelerated by means of special 
‘converging electromagnetic waves". Ordinary waves 
move from the source whereas special “converging 
waves" move to some central point, i.e. into the focus of 
the system. In Chernobrov's design of the Time Machine 
this process is organized by means of several spherical 
envelops, which consist of several electromagnets. 
Electronic control unit controls the processes in this 
design. Dr. Chernobrov reported about 3% change of the 
time course in 4th version of the system, which was 
tested with a human inside. The goal of Dr. Chernobrov's 
work is to research the medical aspects and 
experimental investigation of the principles. Several 
important conclusions were obtained from the project: 
the time course can be controlled and character of the 
changes is different for acceleration and deceleration 
mode. 


Other known publication and research projects on the 
same topic seem to be very far from any commercial 
and practically useful application. Obviously the topic 
is very new and fantastic for most of scientific 
community and at first we have to clarify the physical 
principles of the time control project, which is started 
by Faraday Labs Ltd. 


In this project we believe that notion of time is one ог 
possible description of real physical properties of our 
Universe. So, itis not mathematical abstraction but some 
aspect of physical reality and we can discover some 
physical properties of time. Russian astrophysicist N. 
A Kozyrev [2] developed a theory of active properties of 
time and according to his point of view there are two 
properties: time course and time density, Prof. Kozyrev 
demonstrated experimentally that time density in area. 
of some process (changes of matter) is dependent on. 
entropy parameters of the processes. In [3] it was 
demonstrated that Kozyrev's experiments could be 
interpreted in aether theory and it has led to simple 
physical conclusions and clear experimental 
perspectives: time course and its density can be 
explained and controlled as parameters of aethes 

Directions of aether flow and density of aether are 


subjects of experimenting with non-reversible changes 
in matter, for example, in crystallization or melting 
processes. Also it is possible to use special 
electromagnetic processes, for example, Chernobrov's 
“converging waves" or other longitudinal waves as 
methods of aether compression or rarefaction. If we 
assume that process of existence of elements of matter 
physically can be explained as aothor vortex processes 
thon its rate is a parameter of aether income/outcome 
balance (aether inflow in element of matter and aether 
outflow from the element of matter). It was also 
described in Time Rate Control (TRC) theory [3]. To 
control this balance it is necessary to develop technology 
of longitudinal waves generation, its focusing and 
resonance effects. The previous research and 
‘experimenting on the topic has been made by N. Tesla. 


Let's assume that we have some technology to change 
parameters of time course, How should we organize this 
local space-time (what is spatial topology of the design)? 
‘There is a very interesting experiment to get the answer: 
rotation of a heavy cone (for example, lead cono) entrains 
surrounding aether, so a vortex appears, which is a 
toroidal formation of aether (rings). The rings can exist. 
in space for a long period. The further question is: Why 
does the beam of light (laser beam) directed to the cone 
by tangent create a luminous ring? We can assume that 
due to natural properties of photons (light propagates 
along the geodesic line in space) some autonomous 
closed toroidal space should be created in such 
‘experiment. The next thought is: since space and any 
matter exist in time then we can speak about some 
‘autonomous time. The general conclusion is to be the 
following: autonomous 4-dimensional space-time can be 
‘created as toroidal aether vortex. 


Hero is point to note some aspects of research project 
by Prof. Robert Mallett, Connecticut University, USA. In 
fact, sometime next year, he hopes to produce the first 
piece of technology that eventually will allow him to 
build a time machine. By Mallett it will be a device that 
‘employs lasers 'to twist space’. Why is he going to close 
the beam of light? His theoretical background is 
knowledge about black holes, Le. understanding of the 
‘connection between gravity and curvature of space-time. 
In Einstein's theory both matter and energy can bend 
‘space and time. So Prof. Mallett assumes that curvature 
of space-time can be changed not only by mass (like a 
black hole) but it can be affected by energy of photons. 
This has led Prof. Mallett to consider the possibility of. 
using a circulating beam of light to twist space and to 
create closed loops in time. It is predicted that a spinning 
neutral particle, when placed in the ring, is dragged 
around by the resulting gravitational field [4]. From the 
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first view it is the same approach we have considered 
above (experiment with aether toroidal rings). But 
proposals by Prof. Mallett differ in principle from the 
aether conception. 


The main aspect of this technology is a creation of 
autonomous (selclosed) toroidal space-time. 
Autonomous geodesic world line of this space-time is 
self-closed. Any photon should be circulating in this 
system due to its properties: photon is always moving 
along the straight line of the space. 


More deep understanding ofthis technology follows from 
the explanation of photon as oscillation of aether. Any 
photon can be considered as result of relative motion of 
the matter (observer) in absolute space (immovable 
aether). Usually a photon is considered as moving object 
in space. But we can assume that observer is in the 
‘motion and the photon is oscillations of the absolute 
space (immovable aether). Which approach is more real 
опо? Sure, itis more easy to considera photon as moving 
object but let's remember fact of our real motion in the 
‘Universe and fact of the Universe expansion. 


So, ideas by Prof. Mallett are very far from the aether 
nature of the time phenomenon. He follows the black 
holes theory and general understanding of space-time 
distortion due to mass or energy presence. Also he 
knows that a light beam should be closed in a ring. 
However Prof. Mallett is very far from physical basis of 
the effects. The key of time rate control is technology 
of artificial aether flow, creation of aether vortex 
systems (AVS), management on density and direction 
of aether flow. There are several technical methods to 
produce it. Any light beam should be curved in self 
closed ‘light ring' ifit is placed in a toroidal aether vortex 
and we can say that this system has own space-time. 


What does "some changes of time course" mean? We 
can measure it as some changes of standard rate of 
oscillation process, for example, some stable wavelength 
of laser beam or quartz oscillations. There is a well 
known experiment with two atomic clocks (one of the 
clocks is placed on the roof of some building and another 
one is placed on surface of planet). Due to vertical 
component of gravity the time course should be different 
andit can be measured. How can we organize difference 
in these measurements if both atomic clocks are placed 
in the same altitude? 


It is necessary to consider gravity nature in frames of 
the aethor conception. Two atomic clocks demonstrate 
difference in measurements due to difference in aether 
flow density. Hence, by means of aetherodynamics 
methods it is possible to control the rate of oscillation 
processes in the atomic clocks and in any matter (Le. 
time course itself 


Tho aotherodynamics methods have a clear analogy with 
electrodynamics: motion of charge produce field and 
there is the induction law. Really, classical 
electrodynamics can he considered as particular case 
of the aetherodynamics. So, physical sense of any field 
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is stress or deformation (it is some static field) or 
oscillations of aether. 


Let's introduce the notion of chronal (temporal) charge 
to consider some technical aspects. In electrodynamics 
we assume an electric charge as element of matter with 
positive or negative electric properties and we have to 
compare it with some reference (zero charge or test 
charge). Let's note that in any case we have to consider 
"charge of some particle" but not an "abstract charge’ 
So, we can postulate that any element of matter has zero 
chronal charge if it is moving from Past in Future with 
standard (usual for measurements of surface of our 
planet) time course. Ifthe time course (i.e. existence of 
some element of matter) is decelerated then it can be 
measured as decrease of standard oscillation frequency 
of the matter. Time course acceleration means some 
increase of standard oscillation frequency of the matter. 
Let's determine that in the first case it is negative chronal 
charge and in the second case it is some positive chronal 
charge. Atomic clock is one of possible methods to 
measure zero chronal charge or to find some relative 
positive or negativo difference. 


It is predicted here that motion of chronal charge 
should produce а chronal field. Some provisional data. 
was received by Frolov from simple experiments on the 
rotation of a heat source. Accelerated motion of chronal 
charge (changes of density of chronal current) should 
produce aethero-induction effect that is an analogy (or 
more general case) of Faraday's induction effect. This 
effect can be detected as secondary (induced) 
deceleration of time course in nearest area of accelerated 
time matter, Another case is a secondary (induced) 
acceleration of time course in the nearest area of 
decelerated time matter. 


‘Technical realization of aethero induction method seems 
to be very close to idea, which is described in classical 
epic "Back to the Future" At first, it is necessary to create 
or to collect some chronal charge in a "Пих condenser’ 
and then to accelerate it in space up to some velocity. 
According to the aether conception, this creation of the 
chronal charge is a real technical process. 


It is assumed that estimated chronal effects are 
demonstrated as some threshold field, i.e. space-time 
has some stable discrete energy levels and changes of 
its curvature should have discrete threshold mode. АП 
now aspects disclosed in this paper are the subject of a 
patent process. Faraday Labs Ltd organizes 
experimental program on the topic. Practical application 
of this technology is new energy systems and propulsion. 
methods. 
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investigated completely yet. It was found also that 
harmful effect on biological systems is not related to 
the process of movement in Time itself but is а result of 
the difference of the Time rate value in various parts of 
a body (a biological system). 


Inside of the laboratory setup it was also discovered 
that Time could be changed with some inertia. Areas 
of space having different Time rates have vague borders. 
With sufficient difference in Time rate the human can 
see an area with a different Time rate as some white 
mist. Higher the difference - the mist is denser, that 
can be used as an alarm signal for biological systems. 
It is possible to consider Time-travel as possible and 
(after experiments with mice) there are reasons to 
suppose it will be safe for travelers if they follow certain 
rules. It is especially necessary to emphasize: the trips 
through Time (due to new discovered properties of Time) 
can't affect the Past and they can't change our past 
history. All the so-called paradoxes for the traveler in 
‘Time (for example when "he meets himself in the Past" 
or “he kills his grandfather in his childhood" have clear 
solutions in 3-dimensional Time. 


It is possible to consider as a proven fact that Time has 
‘more than one dimension, Lo. О. Bartini's theoretical 
calculations are confirmed by these experiments: Time 
has 3 dimensions. Hence our Earth world can be 
considered as a 6-dimensional object: length, width, 
height, age or date of Time, variant of a History or 
erosion of Time, density or rate of Time. The concept of 

the Arrow of Time" as fourth dimension (moment of 
Time) is a particular case of the concept of sixth 
dimension (rate of Time) that leads to the physical 
concepts of gravitation and energy and they are 
simultaneously connected. Concepts of the " Einstein- 
Rosen bridges" known since 1916 or "worm-holos" 


introduced into science by John Willer in the 50's, are 
travels in $^ and 6" dimensions, i.e. the “classical” Time 
travels, which were described by Н. Wells. 


Editor's: As the reader could note, the author does not 
disclosure the secrets of the TM design. From the photo 
you can see the electromagnets, which form the regular 
stereometrical construction as well as the cables from 
the TM to the control unit. Dr. Chernobrov mentioned 
the converging electromagnetic waves only. So, to 
understand how it works, itis necessary to get a clear 
notion of the converging electromagnetic waves. Let's 
imagine the ripple effect created by a stone in the water. 
Tho waves move from a central point to periphery. The 
converging waves are just an opposite process: the 
waves move from periphery to the central point. Is it 
possible in Nature? Yes, sure. Dr. Chernobrov wrote: 
“Let's throw a hoop on tho water and inside of the hoop 
we'll seo converging waves." The Time Machine 
technology by Dr. Chernobrov is based on the similar 
principle. 


Time Machine Project 
Alexander V. Frolov 


Scientitie Expert of the Russian Physical Society, 
тылак. 7-812-380-6560 Tet 79219922801 
Email direetor@faradayns alex @kolow.apb. nu 


May 29, 2002 


Faraday Labs Ltd and Dr. Vadim Chernobrov have 
signed the agreement on scientific-research work on 
Investigation of active properties of time. 


In the course of the previous experimental works, 
carried out by Dr. Chernobrov's research team during 
the period from 1984-2002, four versions of Time 
‘Machine had been made and tested, At these devices 
(the biggest system is about 1 meter in diameter) the 
effects of deceleration and acceleration of time course 
were created and measured. Tho principles of control 
of time course velocity were based on the 
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Alexander V. Frolov, General Director Faraday Labs Ltd and Ph. 
Dr Vadim A. Chernobrov have just signed the Contract 


interconnoction of electromagnetic processes and 
physical properties of space-time. Special 
electromagnets, operating in pulse mode, are placed at 
the spherical frame. They create the so-called 
“converging wave", which by Alexander Frolov is a 
longitudinal wave in nature, 


Coupled with aetherodynamics time conception, which 
was suggested by Alexander V. Frolov, the works on 
the control of space-time parameters gain the possibility 
for development and commercial application. As a 
theoretical basis there are those М. Kozyrev works where 
his conception of “time density" are replaced by that 
of "aether density" according to Frolov. 


In September 2002, Faraday Labs Ltd Company plans 
to complete testing of the first experimental system, 
and to start the patenting and research of applied 
aspects, first of all in medicine, 


Physical Principles of the Time 
Machine 


Alexander V. Frolov 


Experimental success of research team headed by Dr. 
Vadim A. Chernobrov, Moscow was reported in [1]. The 
time course can be controlled as rate of any process in 
local space-time (inner space of the Time Machine). It 
сап be decelerated or accelerated by means of special 
‘converging electromagnetic waves". Ordinary waves 
move from the source whereas special “converging 
waves" move to some central point, i.e. into the focus of 
the system. In Chernobrov's design of the Time Machine 
this process is organized by means of several spherical 
envelops, which consist of several electromagnets. 
Electronic control unit controls the processes in this 
design. Dr. Chernobrov reported about 3% change of the 
time course in 4th version of the system, which was 
tested with a human inside. The goal of Dr. Chernobrov's 
work is to research the medical aspects and 
experimental investigation of the principles. Several 
important conclusions were obtained from the project: 
the time course can be controlled and character of the 
changes is different for acceleration and deceleration 
mode. 


Other known publication and research projects on the 
same topic seem to be very far from any commercial 
and practically useful application. Obviously the topic 
is very new and fantastic for most of scientific 
community and at first we have to clarify the physical 
principles of the time control project, which is started 
by Faraday Labs Ltd. 


In this project we believe that notion of time is one ог 
possible description of real physical properties of our 
Universe. So, it is not mathematical abstraction but some 
aspect of physical reality and we can discover some 
physical properties of time. Russian astrophysicist N. 
A Kozyrov [2] developed a theory of active properties of 
time and according to his point of view there are two 
properties: time course and time density, Prof. Kozyrev 
demonstrated experimentally that time density in area. 
of some process (changes of matter) is dependent on. 
entropy parameters of the processes. In [3] it was 
demonstrated that Kozyrev's experiments could bo 
interpreted in aether theory and it has led to simple 
physical conclusions and clear experimental 
perspectives: time course and its density can be 
explained and controlled as parameters of aethes 

Directions of aether flow and density of aether are 


subjects of experimenting with non-reversible changes 
in matter, for example, in crystallization or melting 
processes. Also it is possible to use special 
electromagnetic processes, for example, Chernobrov's 
“converging waves" or other longitudinal waves as 
methods of aether compression or rarefaction. If we 
assume that process of existence of elements of matter 
physically can be explained as aothor vortex processes 
thon its rate is a parameter of aether income/outcome 
balance (aether inflow in element of matter and aether 
outflow from the element of matter). It was also 
described in Time Rate Control (TRC) theory [3]. To 
control this balance it is necessary to develop technology 
of longitudinal waves generation, its focusing and 
resonance effects. The previous research and 
‘experimenting on the topic has been made by N. Tesla. 


Let's assume that we have some technology to change 
parameters of time course, How should we organize this 
local space-time (what is spatial topology of the design)? 
‘There is a very interesting experiment to get the answer: 
rotation of a heavy cone (for example, lead cono) entrains 
surrounding aether, so a vortex appears, which is a 
toroidal formation of aether (rings). The rings can exist. 
in space for a long period. The further question is: Why 
does the beam of light (laser beam) directed to the cone 
by tangent create a luminous ring? We can assume that 
due to natural properties of photons (light propagates 
along the geodesic line in space) some autonomous 
closed toroidal space should be created in such 
‘experiment. The next thought is: since space and any 
‘matter exist in time then we can speak about some 
‘autonomous time. The general conclusion is to be the 
following: autonomous 4-dimensional space-time can be. 
created as toroidal aether vortex. 


Hero is point to note some aspects of research project 
by Prof. Robert Mallett, Connecticut University, USA. In 
fact, sometime next year, he hopes to produce the first 
piece of technology that eventually will allow him to 
build a timo machine. By Mallett it will be a device that 
‘employs lasers "to twist space’. Why is he going to close 
the beam of light? His theoretical background is 
knowledge about black holes, Le. understanding of the 
‘connection between gravity and curvature of space-time. 
In Einstein's theory both matter and energy can bend 
‘space and time. So Prof. Mallett assumes that curvature 
of space-time can be changed not only by mass (like a 
black hole) but it can be affected by energy of photons. 
‘This has led Prof. Mallett to consider the possibility of 
using a circulating beam of light to twist space and to 
create closed loops in time. It is predicted that a spinning 
neutral particle, when placed in the ring, is dragged 
around by the resulting gravitational field [4]. From the 
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Kozyrev-Dirak Radiation 
Its influence on animals 


Dr. Ivan M. Shakhparonov 


International Academy of Energy-Informational 
Sciences 


In the experiment with animals, that were made in the 
Center of Oncology Researches (COR) at the Russian 
Academy of Medical Sciences (RAMS), on the applying 
ofKozyrev-Dirak's Focused Radiation (KDFR), it has been 
found that KDFR decreases the quantity of glucose in 
the blood, reduces its tenacity, promotes the 
strengthening of immunity and the rise of the quantity 
of marrow cells. 


Introduction 


‘This time researchers in Russia and abroad experiment 
ов ball lightnings by means of nonoriented circuits, 
which are similar to the electric analogues of Mobius 
band, also by means of Klein bottle and their 
combinations. Non-orlented fields are investigated very 
intensively now. Accordingly, organisms of the 
researchers, who observe the interactions of such fields 
with a matter, are also changed, thus they should take 
it into account on making such experiments. The aim of 
the article is to show in which way the fields of 
nonoriented circuits influence on animal and human 
organism. Besides the article has for its object the 
prevention of negative consequences, which can appear 
for experimenters through the research process. 


Experiments with animals that were carried out in 1992- 
1993 in Russian Academy of Medical Sciences (RAMS) 
had not been published in proper time because there 
were no quantitative methods of radiation detection. 
Later, in 1996 they were developed [1] and KDFR 
parameters were measured in that geometry, which 
were applied in RAMS, In 1998 powerful and super- 
powerful KDRF sources were obtained. These sources 
were applied (and are applied now) in the researches 
at the controlled radioactive decay [2]. Kozyrev and 
Nasonov [3] and later also Lavrentyev with the 
collaborators [4,5] have proved experimentally that tho 
Sun and some stars generate the radiation, which has 
early unknown properties. We suggest that the 
radiation, discovered by Kozyrev [3], and the radiation, 
which is researched by us and by other experimenters 
with nonoriented circuits, are ofthe same phenomenon. 
At first, it should be noted that on interaction between 
Kozyrev-Dirak radiation (KDR) and a matter mado it 
colder. As it was demonstrated above [1], cooling effect 
can be explained by matter re-magnetization under the 
influence of KDFR beam (adiabatic demagnetization). 
According to the still unpublished data, KDFR bunch 
destroys matter lattice by the way of it's moving. 
However, after a couple of week matter reconstructs it 
to the almost tabulated points, without defects, 
blockness and other damages, which are peculiar to 


other natural crystal structures. In the definite sense 
nature demonstrates the way to rejuvenate 
compound structures. As it is well known, vital 
functions of biological systems on the Earth depend on 
the structure and composition of water. Therefore, we 
have a right to expect considerable changes in the vital 
functions of biological organisms under the influence 
ofKDFR. 


Experimental Devices 


In experiments with animals there were applied the 
devices, which concentrated KDR (KDCR) and had 50 
Wit aggregate electrical power. The description is 
presented in [2] 


KDFR indication was obtained by calorimetric method 
[1] along the way of movement of the main bunch (with 
10 cm across diameter) and at angle of 45° from the 
geometrical axis of a device. 


Researches of Bleeding Duration 


Let us consider KDFR influence on the blood 
‘composition of animals, At the experiment 24-28 gram. 
weighting, pelletized fed male mice were used. In the 
process of the experiment it was discovered that 3 and. 
4 hour processing of mice with КОРЕ at the distance 
2.5 m and at the presence of animals in the sphere of 
‘maximum radiating power, caused some changes of 
fibrillation system. The bleeding duration was 
determined according to Duke method. Two groups of 
animals were used at the experiments: a group with 4- 
hour duration of KDRF processing and a group with 6- 
hour duration. Time of bleeding was considered in 
dynamics at 1, 2, 7, 14, 21, 28 and 35 day (Fig. 1). The 
bleeding duration of the intact animals was determined 
by the value 12811 sec. After the applying of KDFR 
there was noticed some increase of bleeding duration 
1026115 sec and 22321 sec on the first day after the. 
stopping of the influence. In the subsequent periods 
bleeding duration gradually decreases up to the level 
of physiological norm. The whole normalization of the 
index is observed at the animals, which were processed. 
by KDFR during 4 and 6 hours, on 28-35 day up to 
115512 and 133-18 sec correspondingly. In tho process 
ofobservations at the animals, the correlation between. 
time of fibrillation and periods of KDRF processing of 
the animals has not been revealed (Fig. 1). 
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In the course of the experiment the strongly marked 
chronometric hypocoagulation was discovered due to 
the extension of the parameter "K" or, probably, because 
of the change of aggregation properties of platelets 
(Table 1) 


For the determination of biochemical indexes serum was 
obtained from 5-8 ml of rats' venous blood. Beforehand 


(24 hours before the slaughter), forage was taken away 
from the animals. The determination of biochemical 
indexes was provided by means of biochemical analyzer 
HITACHI. As a result of the experiment it was 
determined that at the first day after influence of KDRF 
there was a tendency of decrease of the glucose content 
(Table 2). Other indexes varied in the limit of 
physiological norm. 


‘Table 1 Parameters of thromboflexogramm after KDFR, 4 hours 


Anas Parameters GURUUDGÜSXGUTRIU Fibro gens Tibial acu 
R (sec) | Kisec | Ma (mm) 
T Li Т7 F 2 
2 102 = 18 = - 
T 30 = 107 275 75 
2 180 150 57 315 30 
1 180 - 5 100 


Table 2 KDFR influence on the glucose content in blood of the rats 


Time (days) XDFR Бош Tst Барта es 
after the experiment | (ојл) (mmole) (mmole/l) (mmoles!) 
1 314 вл? 639 127 
10 759 935 890 669 
30 605 EJ 


Research of haemopolosis system 


Several criteria were considered: the dependence of 
biological effect on the distance, on the power flux 
density, on the duration of processing. Besides, KDRF 
influence on mice survival was considered, 


At the experiment 24-28 gram weighting, pelletized fed 
male mice were used. The marrow was examined in 
the dynamic at 1, 3 and 7 day after KDFR influence. Six 
animals were taken on each point. After the 
decapitation of the mouse their thighbones were taken 
out and after that the absolute number of 
myelokaryocytes was calculated by the standard 
method in Goryaev chamber. 


Dependence of the biological effect on the distance 


In all experiments the maximum flux density along the 
geometrical axis of KDCR device was a constant. There 
were used four temporal modes ofthe influence (1,2,3, 

4hours) and three points of long distance between КОЗА. 
and the biological object (0.5; 1.5; and 2.5 m). At 0.5 m 
distance there were no differences in the number of 
marrow cells in comparison with the control cells. With 
the increase of distance between KDCR and the object. 
from 0.5 to 1.5 m some tendency to the increase of tho 
number of marrow cells up to the 7^ day was observed. 

Four-hour KDRF processing caused the increase of the 
number of karyocytes up to 29.99+1.26х10° (P<0,001). 
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‘Thus, any dependence of the biological effect on the 
exposition has not been revealed. For instance, at the 
7" day after ono hour of the exposition the number of. 
karyocytes was equal to 28.45+1.87x10° at the samo 
timo after 3-hour processing it came to 27.65+0.74x10°. 
Alongside with the change of the distance to the 
biological object from 1.5 to 2.5 m the tendency towards 
the increase of the number of marrow cells has kept 
within the same limits 28.2741.9210° and 
29.57:0,8810* 


Dependence of the biological effect on the power 
flux density 


Tho comparative investigation of KDFR influence on the 
biological object in the coverage of KDCR (along its 
geometric axis) and outside the coverage has 
demonstrated that alongside with the increase of the 
radiation intensity there was a tendency towards the 
decrease of stimulative influence of KDFR on 
haemopoiesis. 


Dependence of the biological effect on the duration 
of processing 


Оп processing the animals at distances up to 2.5 m from 
KDCR and on increase of exposition to 3-4 hours it is 
possible to obtain reliably significant difference in the 
number of marrow cells from the physiological norm to 
the 7^ day. 


EDRF influence on the survival of mice 


‘The experiments, determining the survival reaction 
of animals, were made by means of gamma radiation. 
30-day survival is the criterion of determination. 
Conditions for the experiments are the following: in the 
coverage of KDCR and aside the coverage, (the distance 
between the KDCR and the object is 2.5 m in the 
coverage of KDCR and 0.5m outside the coverage). Time 
of influence is 4 hours. Animals of both sex were used. 
"Two groups of animals were used. Tho test group was 
put to the gamma radiation in the diapason of doses, 
which caused marrowy syndrome, i.e. from 7.5 to 8.5 
Gr. The second group of animals after the irradiation in 
the same diapason of doses was repeatedly processed 
with KDFR. Time of the influence is 4 hours at 7.5 Gr 
gamma radiation on 15 mice in one bath and 8.5 Gr on 
18 mice in another bath. Total gamma radiation of the 
animals was made by means of the source Cs with 
the dosage rate of 5.2 Gr/min. Gamma radiation in this 
dose diapason causes death of the animals during the 
development of the marrowy syndrome, i.e. from the 6® 
to the 20° day along with the aplasia of haematogenic 
tissue. Combination of gamma radiation and KDFR 
sometimes leads to the slight increase of the number of 
survived animals. If the animals are irradiated by 
gamma rays at first and then by КОЕН, the death control 
at 7.5 Gr radiation is equal to 5.5% from the total number 
of the animals and at the following KDFR processing 
16% of the irradiated animals die. However, 67% of the 
animals in the tested group have died after КОРЕ 
processing and after the coming next gamma radiation 
with 8.5 Gr total dose. And in the group, which was 
processed with KDFR, only 46% of the animals died. 


Immunity strengthening 


For the investigation of KDFR influence the following 
tests were chosen: activity of natural killers and T-killers, 
which had been obtained by the immunization in vitro 
in the unidirectional mixed culture of lymphocytes and 
also in the reaction of blast transformation on the 
specific mitogen [6, 7]. All tests were made on the 7% 
day after a single KDFR influence. Unfortunately, data. 
have been obtained with the applying of radioisotope 
preparations. Though the experiments of this kind were 
successful and though they have demonstrated the 
increase of some immune reactions’ level, there is a 
certain doubt in the relevancy of radioisotopes 
application [2]. Thus the series of experiments was 
made. These experiments were aimed at the 
investigation of KDFR influence on the development of 
the swelling process. The aim of the experiment is the 
investigation of KDFR influence on the development of 
Ehrlich cancer and sarcoma-37, which were repeatedly 
inoculated to mice. At the first stage of the experiment 
there was a single KDFR influence on the mice 
repeatedly inoculated with sarcoma-37, on the 2^ day 
after the repeated inoculation of the swelling cells to 
the animals. The repeated inoculation was made 
intramuscularly in a right thigh, in a dose 10°of celle 
per a mouse. Time of KDFR influence for the first group. 
of animals was equal to 1 hour, for the second one it 


‘came to 2 hours; and for the third one it came to 4 hours. 
Each group consisted of 6 animals. The test group 
consisted of six mice with repeatedly inoculated 
sarcoma-37 and which had not been processed with 
KDFR. As a result, tho average lifetime of tested animals 
‘was equal to 9 days. The average lifetime of animals of. 
KDFR groups came to 48 days (for 1-hour KDFR 
influenced group); to 12 days (for 2-hour group); and to 
31 days (for 4-hour group). Thus, the average lifetime ог 
the experimental group came to 29 days. Besides, in 
the group, which has been processing with KDFR during 
1 hour, the half of mice had survived (three of six 
mico) 


At the second stage of the experiment the repeated (5 
times during 2 hours) КОРЕ influence on tho mice was 
applied. These mice have been inoculated with 
‘sarcoma-37 at seven days before the beginning of the 
influence. As a result, the average lifetime of the animals 
was equal to 27 days, and for the mice, which were 
processed with fivefold KDFR influence, the average 
lifetime was equal to 76 days. The obtained results are 
the evidence of inhibition of swelling development for 
the animals, which were processed with KDFR 
influence. This leads to the increase of lifetime of such 
‘animals in comparison with the test. Thereby, ata great. 
‘extent the results of the previous experiments on tho 
strengthening of immune status after KDFR influence 
were confirmed. 


Results and discussion 


Let us make a conclusion. At the KDFR influence on 
‘animals’ organism the following effects were observed: 
decrease of blood viscosity; strongly pronounced 
hypocoagulation; decrease of contents of glucose. 
Increase in the number of karyocytes and the extended 
lifetime of the animals, infected with Ehrlich cancer and 
sarcoma-37 were also observed, 


As for human being, the researches in this area have 
not been carried out yet and they are still confined to. 
the single observations. It is possible to give an example 
from the author's practice. In 1975 nonoriented circuit. 
of SkWtt power was examined. Field strength was 
measured. The author of the article had been working 
in the field for about @ hours. And after five hours after 
the experiment I had felt bad. That time it was nothing 
known about the influence of the new radiation on 
human organism. The arrived ambulance has quickly 
diagnosed that I was close to hypoglycemic coma. On 
several hours after the intravenous glucose injection, 
my state has become normal. Now we know that before 
tho experiments with powerful KDFR bunches it is 
necessary to eat sugar. Thus we believe that the data, 
which were obtained after the experiments with 
animals, can be applied to a human being. We can 
‘suggest that the manifestation of the symptoms of the 
KDFR influence on human organism depends on the 
power of the applied source, on the total mass of the 
organism and on the time of it in the coverage of the 
irradiation. From aforesaid it is clear that the experiment 
with powerful KDFR sources is far from being harmless 
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and it is better to make it distantly after exclusion of 
‘man presence near experimental stands and devices. 
At the same time it is quite obvious that on applying of 
small capacity and fixed time of irradiation it is possible 
to develop methods for curing of human diseases, which 
are considered now as incurable (for instance of 
diabetes, some diseases of haematogenic system, of 
cancer and possibly of AIDS. 
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Introduction 


Authors communicate the data on influence of Magnetic 
Blow Wave (MBW) field on several wineproducts. It was 
found, that MBW did not lead to significant changes in 
the major components of the wineproduct (sugar, 
organic acids, minerals). At the same time the taste and 
aroma of treated wine become more pleasant; content 
ofheavy alcohols and wine stone in the treated samples 
was less than in non treated ones. A mechanism of 
transformations was also discussed, 


Keywords: Magnetic Blow Wave (MBW), Wineproduct, 
GLC of aroma compounds and ethanol, HPLC of sugars, 
Atomic Absorption Spectrometry (AAS) of minerals, 
Heavy alcohols and aldehydes, Wine stone, Turbidity 
tendency, Organoleptic evaluation 


Magnetic Blow Wave (MBW) was obtained for the first 
time during the investigations on ball lighting 
generation under the laboratory conditions 
(Shakhparonov 1994). MBW as a physical object is 
Interesting because of some facts, which suggest that 
MEW is a magnetic monopole. The MBW can also 
interact with the matter and transforms it in a definite 
way. Typical example is an elementary carbon in the 
form of graphite, which is transformed by such magnetic 
treatment into ferromagnetic substance (ibid). 
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‘The graphite, which is intially diamagnetic, transforms 
to paramagnetic one with general radiation doze of 
about 710? neutrons/eny. Other types of radiations 
could not affect this way (Svoistva 1975). So one unit of. 
MBW can be considered as 1-10" of neutron masses. This 
fact may be regarded as an indirect evidence for 
assuming that MBW and magnetic monopole are the 
same things. In the absence of excited radioactivity a 
slow MBW [v/c < 1:10] occurs, which does not ionize 
atoms (Devons, 1963). Therefore, their interaction with 
the matter can be observed only indirectly. No data exist 
оп the interaction of MBW with organic substances. The 
experiments and results reported in the present 
communication may be a starting point for development 
of technology and to formulate the methods for vintage 
wine and best quality spirit production. 


‘Materials and Methods 


Assuming that MBW and magnetic monopole are the 
same things, a number of conditions were selected for 
all experiments. The MBW source and the samples were 
placed in the same axis and the axis was oriented 
according to magnetic meridian direction. Such 
magnetic orientation is appropriate, as the energy of 
magnetic monopole theoretically increases in a 
magnetic field (Devons, 1962). All of samples were 
placed at 250 cm distance from MBW source, in 
hermetically closed glasses. It should be noticed that 
MBW could penetrate through many other barriers, for 
‘example into cast iron reservoir with wall thickness of 
5 сш (Amaldi, 1970) 


‘The quality investigations were made by using of 
standard equipment. HPLC, equipped with 
relractometric detector was used for sugars estimation. 
Separation of organic acids in forms of their ethyl esters 
and acid esters was carried out chromatographically 
using a column packed with polyethylenglycol 
succinate and the following temperature option: initial 
temperature is 120°C, final temperature is 220°C, 
temperature growth rate: 8°/min. GLC was also 
employed for determination of ethanol. Minerals content 


conclusion: in order to obtain complete information 
about any system, it should be destroyed. However, 
destruction of tissues of the man in order to get 
information about their state is a too high price to pay 
for the information about his health. 


However, the above Van Hoven's criterion can be 
satisfied with the minimum influence, when the cells 
are not destroyed and the atoms of these cells, being 
primary sources of torsion spectrums to be registered, 
are bring into the non-equilibrium state by means of 
outer disturbing influence, 


In order to choose the frequency of the disturbing 
torsion influence correctly, it is necessary to take into 
account the role of water in physical and biochemical 
organization of tissues of the human organism, 


At the same time, it is necessary to take into account 
the resonance torsion frequencies of various human 
organs. Finally, it turns out that the signal of torsion 
disturbance should be rather sophisticated considering 
both these factors. The TORDI system is a ready-to-use 
production device. Nevertheless, it is important to 
understand that the model is not the limit of scientific 
and technical potential incorporated in it and that 
enhanced variants of the system will appear with the 
course of time. 


Summing up, I would like to draw your attention once 
more to the fact that work on torsion technologies is 
not limited by the directions that were discussed here. 
Actually, as it was pointed out in the beginning, on- 
going development includes all branches of economy, 
industry, agriculture and medicine, as well as all 
problems of everyday life. Technologies that we 
mentioned are the forerunner of the fact that the 
mankind is on the threshold of the age of torsion 


technologies, which, we believe, will change our life in 
the 21" century more than all the scientific and technical 
revolutions of the 20" century. 
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А mistake was found in the electrodynamics: it is 
detected that all electrodynamics’ postulates 
corresponds to the experimental facts, but vortex 
electric fields has unclosed inductive lines. 


When the magnet is moving, then the current of 
magnetic induction is moving together with it. From. 
known velocity of motion v and the value of magnetic 
induction B, itis possible to calculate the intensity E of 
appearing vortex field according to electrodynamics 
formula of transformation of fields E=VB. 


Ifto change the E=VB on induction D= € E in formula 
of fields’ transformation, that will get D= є Bv, where 


D is electric induction, B is magnetic induction, v is 
velocity of motion, £s electric constant. 


Herewith the appearing electric induction is always 
transverse to the direction of motion. It is possible to 
formulate the rule of origin for electric induction under 
the condition of rectilinear motion: fto dispose the right 
hand palm so four fingers shows the motion direction. 
ofthe magnetic flow (the field), connected with moving 
‘magnet, and the vector В fells into palm, then the moved. 
aside big finger will indicate the direction of vector D. 

‘The given rule is like the rule for Lorenz’ force, but on 
the contrary (the difference is in frame). In the first case 
the charge moves, but the magnet rests. Here the 
magnet moves, but the charge, which points the 
direction for lines of force of electric induction, is 
immovable. So, there it is the rule for left hand, but here, 

‘on the contrary, it is the rule for right hand, Thereby, if 
the charge moves, but the magnet is immovable, then 
the rule of left hand uses for determination of the force. 

But ifthe magnet moves, but the charge rests, then the 
rule of right hand uses for determination of the force. 
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‘The origin of electric force is connected with that, the 
vortex electric field D= £,Bv appears around moving 
‘magnet (the magnetic field does not act on immovable 
charges). 


In common literature on electrodynamics there is no any 
difference between electric vortex field and solenoidal 
field, but these are different notions. The sign of 
solenoidal field is the closed lines of electric induction 
(the flow of vector D through the closed surface is a 
zero), but for the vortex field the sign is following: the 
work of forces can be different from zero under the 
condition of motion along a closed line. That is to say, 
the vortex fields can agitate tho rotational currents. 


From the electrodynamics textbook: "Tho work of forces 
of vortex electric field can be different from zero, when 
the electric charge is moving along a closed line.” 


For instance, when the magnet moves, the vortex 
electric field appears and this field can be solenoidal or 
not, depending on magnet's orientation. Let's take such 
example: the magnet moves evenly, rectilinearly, and 
it's poles are oriented transversely to direction of motion. 
According to the rule of origin for electric induction 
(D= £ „Bv that is the rule of right hand), the appearing 
vortex electric flow is not a solenoidal, since the lines 
of electric induction are not closed. Its begins in one 
conditional area of disturbance (+), accompanies the 
moving magnet, and it finish in another area of 
disturbance (-).For presentation it is enough to consider 
only two areas (+) and (-), represented on Fig.1. These 
dissimilar areas of disturbance appears because that 
flow of magnetic induction inside the magnet has the 
inverse direction, that outside the magnet. 
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ол Fig2 
‘That moving disturbance of electric and magnetic fields 
presents itself as transverse electromagnetic 
disturbance. Also, it is necessary to notice, that under 
such magnet's motion, the appearing vortex electric 
field is not closed, but the current of electric 
displacement, connected with it, is closed (a currents 
are always closed). In given example, for clarity, it is 
possible to present a intensity of electric field through 
the Lorenz’ force, if to take tho frame, in which the 
‘magnet rests, and the test charge moves. 
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On the Fig.1 the moving magnet is conditionally 
represented (motion is toward to the text, magnet is 
moving away). N and S are poles of magnet. The 
direction of lines of electric induction, appearing when 
the magnet is moving, specified by arrows > and Є 
Part ofthe lines begins in positive area (+) and finishes 
in negative area (-) the areas are placed on the ends of 
magnet. The flow of electric induction through closed. 
surface is not a zero; that is to say, these areas of 
disturbance are moving electric charges. 


From the electrodynamics textbook again: “The flow of 
vector D through any closed surface is equal to algebraic 
amount of external charges, covered by this surface. In 
the electrodynamics these postulates has the same role, 
as Newton’ laws in classical mechanics." 


‘Thereby, according to postulate, it is necessary to 
consider the appearing dissimilar areas of disturbance 
(+) and () to electric charges, or it is necessary to 
change the postulate. 


It is interesting, that a part of lines of electric induction, 
which placed frontal and behind magnet, starts and 
finish at infinity, since the distribution of magnetic 
induction around magnet has not determined borders. 


For clarity, it is possible to make following calculation. 
For instance, the coil (loop or turn) with current, as a 
‘magnet, moves evenly and rectilinearly, but its magnetic 
poles are oriented transversely on motion direction. 
Under such motion the lines of electric induction are 
not closed, and the dissimilar areas of electric field's 
disturbance appears in space on the edges of this сой. 


Оп Fig.2 the moving coil with current is conditionally 
represented. It moves from left to right side of the page. 
The arrows on the coil indicate the direction of current. 
‘The appearing dissimilar areas of disturbance of electric 
field are marked by signs (+) and (-). Knowing, that in 
medium of the coil В=д/2г and according to D= £ Bv, 
itis possible to find the electric induction, appearing in 
the center, between two dissimilar areas D=e,u.Jv/2r, 
where Lis current in the coil, r is radius of the сой, vis 
velocity of motion, z, is electric constant, |, is 
magnetic constant, The electromagnetic disturbances 
in transverse electromagnetic waves has the similar 
field construction, there also dissimilar areas of 
disturbance of electric field exists, that is to say the 
lines of electric inductance are not closed. Only the 
currents of electric displacement and magnetic 
induction are closed, 


Lot's consider another example: magnet moves 
rectilinoarly, but its polos are oriented longitudinally to 
direction of motion. According to tho rule for origin of. 


electric induction (D= £ Bv is the rule of right hand), 
the appearing rotational electric flow is solenoidal, since 
in this case the inductive lines become closed lines. 
Usually in books on the electrodynamics such moving 
magnet is considered, and the wrong conclusion is 
thereof done, that vortex electric field is always 


solenoidal, herewith it is forgotten, that poles of the 
magnet can be oriented not only along the direction 
of motion, but across also. 


From the electrodynamics textbook: “The vortex electric 
field differs from electrostatic field that it is not related 
with any electric charges and its lines of intensity aro 
closed lines. 


From theory and from experiments it follows, that 
under transverse motion of magnet the lines of 
disturbance of vortex electric field can be unclosed 
and, accordingly, the flow of induction through the 
closed surface is not a zero. Then there is a direct 
discrepancy to facts in modern electrodynamics. It is 
strange, but for the whole history of researches in 
magnetism the transverse magnet's motion was not is 
considered. It leads to revising of electrodynamics’ 
postulates, which plays such role in electrodynamics, 
as the Newton's laws plays in classical mechanics. The 
postulates, giving invalid belief about field processes, 
accordingly, do not allow to make some correct 
calculations. Fallaciousness of these postulates was one 
of the reasons, on which the electrodynamics could not 
toconsider and to calculate the discrete electromagnetic 
waves (photons), where the magnetic field also is the 
transverse field (the field construction and calculation 
of photons are represented on the page http:// 
www.comail.ru/—alemanov). That is to say, not only 
particles has tho charges, but areas of disturbance of 
field (without particles) are the charges also, where 
the flow of electric induction through the closed surface 
is not a zero. Thereby, the vortex electric fields can be 
not only as closed flows of induction, but as well as 
inducted electric charges, accordingly, the laws for 
electric charges are valid for induced electric charges 
algo. For instance, in the law of conservation of charge: 
itsomewhere the area of disturbance with positive sign 
appears, that negative area appears also. 


From the electrodynamics textbook: “The vortex electric 
field is generated by the variable magnetic field. Its force 


lines are always closed, like force lines of magnetic 
field.” 


But before this fundamental postulate, confirming, that 
force lines of vortex electric field are always closed, it 
was necessary to consider all variants of change for the 
‘magnetic field, including the variant of the transverse 
motion of the magnet. That is to say, the consideration 
of physical processes could not be unilateral. Faraday 
considered the longitudal motion of magnet and 
discovered the electromagnetic induction, but the 
transverse motion of magnet that have the principle 
importance for understanding of field processes in 
electrodynamics was not considered. Thereby, the 
longitudal motion of magnet brings to arising a vortex 
electric field with closed force lines, but transverse 
‘motion of magnet brings to arising a vortex electric field, 
Where the lines of forces are not closed. In this case it 
lead to induced electric charges. It is necessary to 
notice, that this is first mistake, detected in 
electrodynamics postulates for all time of existence of 
electrodynamics. 


From the electrodynamics textbooks: "... Gauss theorem 
is valid not only for electrostatics, but also for 
electrodynamics, which using a variable in time 
electromagnetic fields. We are not sure if this hypothesis 
is valid or it is not valid... Only the experiment can 
give the answer on this question. The whole collection 
(of experimental facts speaks in favor of this hypothesis.” 
But, unfortunately, the experiment with transverse 
‘motion of magnet was not considered seriously in this 
textbook. 


(Editor's note: Well-known Searl's experiments and 
Godin & Roshchin's experiments are based on such 
transverse motion of magnets (rollers). In Alemanov's 
article it was demonstrated that in this case the 
experiment should lead to induced electric charges. 
Really it was detected in experiments. Hence this 
missed aspect of electrodynamics is very important 
Mor development of the new energy technologies.) 
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Nature of mass is one of the important problems of 
modern physics. It is accepted to consider that the mass 
of elementary particle is determined by fields, which 
are connected with it (electromagnetic, nuclear and 
others). However, we didn’t create any quantitative 
theory of mass. There is no theory to explain why 
masses of elementary particles form a discrete spectrum. 
of values and to allow determining this spectrum. 


Mass (m) is a physical value, one of characteristics of 
matter, which defines its inert and gravitational 
properties. Accordingly, we distinguish inert mass (m) 
and gravitational mass (m) 


Inert mass (m) characterizes dynamical properties of a 
body, its property to accelerate under the action of the 


torco (f) and according to the second Newton's law is 
considered to be constant coefficient of proportionality 
for the given body between Ë and acceleration d 
Fema [n 
Gravitational mass (m,) is а source of gravity field. 
Every body creates its gravity field, which is 


Page 33 


28. Kosyrev N.A. Selected Transactions (Leningrad University Prees, 
Leningrad, 1991) (in Russ ). 


and Fominyid S.E On Scanning of Celestial Sphere by Kazyrevs 
‘Sensor Doklady AN SSSR, 323 (4), .649-652 (1982) (in Rus 


Contra Astronomie Observatory Preprint САО:92:50 1992, p.16 in 
Russ). 

21. Oleinik ИР Superluminal Transfer of Information in 
‘Electrodynamics SPIE Material Science and Material Properties for 
Infrared Optoelectronics. 3890 p. 321.328 (1998) (http:// 
жеке ога. 


22 Oleinik VP. Faster-than-Light Transfer of a Signal in 
Physics (Nova Science Publishers, Ine., New York, 1999), p 281281. 


Distance in Modem Physics (Nova Science Publishers, nc, New 
York, 1999). 


Predicted and Revealed by N-A Kozyrev, in the Light of Adequacy of 
‘Space-Time to Physical Realty. Philosophy of Science, 13,3448 
(1997) n Russ. 


А Present-Day Analysis of the Problem. (Nauka, Moscow, 1987) (i 
Russ) 


Electrodynamics: Set Organizing Electron, Superluminal Signals, 
p 3-17 (2000) (in Russ. 


27. detiene O.D. Electromagnetic Retardation and Theory of 
Relativity (Electret Scientitie Company, Str Cty, 1997) 


{82 (2001); New Ideas in Electrodynamics: Physica Properties of Time, 
Semiconductor Physics, Quantum Electronics and Optoelectronics. 
3 NA p.558. 565 2000) E-print: quant ph/0010027. 


‘Quantum Systems and Dynamical Principle. Physical Vacuum and. 
Nature. 6 (2001) (in print), 


The Principle of Self-Organization, which can be 
formulated as follows: any material object 
represents an open self-organizing system whose 
internal structures are formed with the 
‘participation of the whole universe. Apparently, the 
Principle of Self-Organization, incorporated in 
‘nature as one of the integral properties of matter, 
is nothing more nor less than a spirit (or absolute 
idea, or creator) which operates the world and 
creates all its variety. 


Physical Mechanism of Nuclear 
Reactions at Low Energies 


VP Oleinik* and Yu.D. Arepjev 


sod 1 shali explain to you everything ele 


Abstract. 


Tho physical mechanism of nuclear reactions at low 
energies caused by spatial extension of electron is 
considered. Nuclear reactions of this type represent 
intra-electronic processes, more precisely, the processes 
occurring inside tho area of basic localization of electron. 
Distinctive characteristics of these processes are 
defined hy interaction of the own field produced by 
electrically charged matter of electron with free nucle. 
Heavy nucleus, appearing inside the area of basic 
localization of electron, is inevitably deformed because 
of interaction of protons with the adjoining layers of 
electronic cloud, which may cause nuclear fission. If two 
or more light nuclei occur "inside" electron, an attractive 
force will appear between the nuclei that may result in 
the fusion of nuclei, The intra-electronic mechanism of 
nuclear reactions is of a universal character. For its 
realization it is necessary to have merely a sufficiently 
intensive stream of free electrons, Le. heavy electric 
current, and as long as sufficiently a great number of 
free nuclei. This mechanism may operate only at small 


‘energies of translational motion of the centers of mass 
of nuclei and electron. Because ofthe existence of simple 
‘mechanism of nuclear reactions at low energies, nuclear 
reactor turns out to be an atomic delayed-action bomb, 
which may blow up by virtue of casual reasons, as it 
has taken place, apparently, in Chernobyl. The use of 
cold nuclear reactions for production of energy will 
provide mankind with cheap, practically 
inexhaustible, and non-polluting energy sources. 


Introduction 


Nuclear reactions at low energies, occurring in physical 
and biological systems, and, in particular, the cold 
fusion (CF) of nuclei, attract ever increasing attention 
(see review articles [1,2]). This is explained by the fact 
that research on CF (in what follows, by cold fusion we. 
shall understand any nuclear reactions at low energies) 
‘opens up the way to the solution of the problem which 
was set more than 50 years ago in the field of controlled 
thermonuclear reactions (CTR) and which has not been 
solved that is the problem to provide mankind with 
cheap fuel. An important point is that CF allows to 
create not only cheap, but also non-polluting energy 
sources, as nuclear reactions at low energies are not 
accompanied by radiations dangerous to health (У. 
radiations, streams of fast neutrons and other particles). 
Note that the energetic problem facing mankind is 
presently of special interest in connection with the fact 
that, according to expert evaluations, the oil-and-gas 
resources in the world will suffice only for some decades. 
For this reason the study of CF is among the most 
important problems of physics. 
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It is necessary to note that, relying on the standard 
theory of nuclear reactions describing nuclear processes 
in vacuum, experts in the field of nuclear physics, 
‘engaged in CTR, reject the very possibility of existence 
of nuclear fusion at low energies. Two basic objections 
are raised against CF: 


1. at low energies the penetrability of Coulomb barrier 
around nuclei is so small that the probability of nuclear 
fusion is practically equal to zero; 

2. distinction between the atomic and nuclear energy 
scales is so great that the energy, which might be 
evolved as a result of nuclear fusion, could not be 
transferred directly to atomic lattice; therefore the 
‘energy above should be emitted in the form of streams 
of Y-quanta, fast neutrons and other particles. 
However, such streams of sufficient intensity have not. 
been registered. 


‘The answer to the first objection against existence of 
CF is that at the heart of CF are nuclear processes 
occurring in environment, and the basic role is played 
here, apparently, by collective effects caused by 
Interaction of nuclei with particles of environment in 
which the nuclear reaction takes place. The laws 
Governing the behavior of interacting nuclei in vacuum 
are inapplicable to the description of CF of nuclei [3] 
Nuclear reactions occurring at low energies submit to 
completely different laws, which can be established 
only provided that collective effects mentioned above 
are taken into account. For this reason the standard 
theory of nuclear reactions in vacuum can by no means 
refute the existence of CF. 


As to the impossibility of transferring the energy 
between levels of various scales, we can give an 
‘example of the phenomenon of sonoluminescenco 
(luminescence of a liquid when a sound wave causing 
cavitation passes through it) [4], in which the energy 
transfer from an acoustic wave to electromagnetic field 
occurs with appreciable probability in spite of the fact 
that the distinction between energies of acoustic 
phonons and quanta of light reaches 11 orders. 


Аз early as 10 years ago J. Schwinger, the Nobel winner 
and the known expert in the field of the theory of 
elementary particles and quantum electrodynamics, 
asserted that itis impossible to deny the reality of CF 
phenomenon [3,4]. Since then the CF phenomenon for 
nuclei was repeated hundreds times in laboratories all 
over the world, tens of patents on the ways of energy 
generation on the basis of CF were registered and 
enormous number of experimental works were 
published, which not only confirmed the existence of 
effect, but also contained its detailed analysis. 


‘The most convincing evidence for the existence of 
nuclear reactions at low energies seems to give the 
‘mass-spectromettic research of reaction products [5] as 
well as research on biological systems [6]. Detailed 
study of electric explosion of foil made of especially pure 
materials in water, described in [5], suggests that at 
electric discharges transformation of chemical elements 
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occurs. Study of optical spectrum of plasma arising at 
discharge and of the mass-spectromotric analysis of 
sediments, which remained after the discharge, shows 
that in plasma there is an appearance of a significant 
number of chemical elements which were not presented 
in the initial material of explosive foil and electrodes 
and also that the isotope structure of the foil material 
changes appreciably. The change of experimental 
conditions, for example, of energy contribution in foil, 
its mass and dimensions results only in redistribution 
of intensity of plasma spectral lines, i. in the change 
of statistical weight of chemical elements in plasma, 
but the composition of chemical elements remains 
unchanged and it essentially depends on the material 
of foil. As it is seen from the received results, nuclear 
reactions, which take place at electric discharge, are 
not accompanied by the occurrence of a neutrons stream. 
апа y-radiation and proceed at low energies of atomic 
nuclei 


The research mentioned above as well as many others, 
carried out by different researchers in different 
laboratories, allow to draw a conclusion that existence 
of nuclear reactions at low energies is reliably 
established. 


The development of research on CF is hampered by the 
absence of theory of the phenomenon. As noted by 
‘Schwinger [3,4], the situation in CF is closely parallel 
to that one in high-temperature superconductivity: 
reality of the last, as a result of careful experimental 
research, is completely established, though theory of 
the phenomenon is absent till now. 


In [5], to account for the transformation of chemical 
elements, the hypothesis is put forward that at the 
electric explosion of foil in the plasma channel magnetic 
monopoles are formed which may overcome the 
Coulomb barrier even at insignificant kinetic energy due 
to the great magnitude of their magnetic charge. The 
monopole, appearing not far from a nucleus, causes its 
polarization: those nucleons of the nucleus, which are 
situated more close to the monopole, experience 
stronger influence of the last, than the nucleons situated 
оп the opposite side of the nucleus. As a result, a 
deformation of the nucleus arises (the nucleus is 
lengthened), which may result in nuclear fission. 


Obvious drawback of this mechanism of nuclear 
reactions is that magnetic monopoles have yet to be 
found out in nature, 


Numerous attempts to construct a consistent theory of 
CF (seo reviews [1,2]) have not been crowned with 
success. As it was noted above, for the CF to be 
described, the account of the collective effects may be 
important caused by interaction of nuclei with 
envionment, in which nuclear reaction takes place. 
But does it suffice to take into account these effects in 
order that the theory of the phenomenon is constructed? 
‘The analysis of the experiments on transformation of 
chemical elements at low energies and on the CF of 
nuclei suggests that the discussed phenomenon does 


not fall within the domains of exotic ones: it seems to 
occur in nature constantly, at every step, in both 
physical and biological systems. Therefore, itis natural 
to expect that nuclear reactions at low energies should 
have a simple physical explanation. 


However such explanation, which is not beyond the 
scope of existing representations, is yet to be found. 
Does not it mean that we are facing here the situation 
similar to that which has arisen in physics at the end of 
the 19th century and which has been figuratively 
described in the words: on the light sky of physics there 
are only two small dark clouds — the radiation of 
absolutely black body and the Michelson experiments? 
Let us remind that in order for these clouds to be 
removed, it has taken the revision of physical notions 
about electromagnetic field as well as about space and 
time. 


As is noted in [B], there is a simple physical mechanism 
of nuclear transformations at low energies which 
existence follows from the quantum theory of electron 
as an open self-organizing system [9]. If two or the 
greater number of light nuclei appear inside free 
electron, more precisely, inside the area of basic 
localization of the particle, because of interaction of 
nuclei with electrically charged matter of electronic 
cloud, a force of attraction appears between the nuclei 
which may result in fusion of nucleus. This means that 
cold nuclear reaction represents an intra-electronic 
process which character is defined by physical 
properties of the own field produced by electrically 
charged matter of electron. The purpose of this paper 
is more detailed consideration of the mechanism above 
stemming from the spatial extension of electron. 


In section 2 physical ideas are formulated and basic 
results are schematically presented of quantum theory 
of electron as an open self-organizing system. The 
theory outlined is necessary to elucidate the origin of 
the mechanism resulting in the occurrence of nuclear 
reactions of fusion and fission at low energies. The 
essence of the developed approach consists in that the 
own field created by electron is treated as a 
congenital, integral physical property of electron, 
intrinsically inherent in the particle by the very 
nature of things and for this reason tho own field and 
self-action are included in the definition of the particle 
at the initial stage of formulating the theory. As ie seen 
from the received results, electron represents a quantum 
(elementary excitation) of the field of electrically 
charged matter. It is a solition, which physical and 
geometrical properties are described by the non-linear 
and non-local dynamical equation similar to the known 
Dirac equation. 


In section 3 the application of quantum model of self- 
organizing electron to nuclear reactions at low energies 
is considered. It is noted that because of the presence 
of simple physical mechanism of nuclear reactions at 
low energies, which is of a universal character, nuclear 
reactors represent, in effect, nuclear delayed-action 
bombs, which from time to time may blow up by virtue 


of the casual reasons. Hence, though nuclear stations 
may provide mankind with energy, however atomic 
engineering is a very dangerous way of energy 
production. The only acceptable way of solving the 
energetic problem consists in the use of nuclear 
reactions at low energies. 


Quantum model of electron as an open self- 
organizing system 


The basis for the standard formulation of quantum. 
electrodynamics (QED) is the hypothesis that electron 
is a structureless point particle which does not 
experience self-action. This assumption results in 
serious difficulties - the divergences of mass and charge 
of electron and the impossibility to explain stability of 
the particle (see, for example, [10-12]) 


‘The difficulties mentioned above are very serious. 
According to Dirac, the difficulties of QED "in view of 
their fundamental character can be eliminated only 
by radical change of the foundations of the theory, 
probably, radical to the same extont as transition from 
the Bohr orbits theory to modern quantum 
mechanics” ([13], p. 403). "Correct conclusion", Dirac 
‘emphasizes, “is that the basic equations are incorrect. 
‘They should be changed in such a way that divergences 
Чо not appear at all” 


‘The main reason of occurrence of difficulties is the 
assumption that electron is а point-like particle. 
Therefore, abandonment of this hypothesis is inevitable. 
As an analysis of the problem shows, the key to 
constructing a consistent quantum theory of 
electromagnetism lies in taking account of the Coulomb 
self-action of electron, ie. the back action of the own. 
field created by charged particle in environmental space 
upon the same particle. In the special case that the 
particle is at rest in an inertial reference frame, own 
field of the particle turns into static Coulomb field 


E.Schrédinger who suggested the historically first 
physical interpretation of quantum mechanics put one 
ofthe boldest ideas concerning the problem of electron 
forward. According to Schródinger's hypothesis, the 
quantity e|V(rJ Се and (r) are charge and wave 
function of electron, respectively) is the density of. 
spatial distribution of electron's charge and, 
consequently, the linear sizes of electron are tho samo 
ав those of atom [14,15]. However, they did not succeed. 
in substantiating the interpretation and, for this reason, 
it was rejected by the majority of physicists [16]. 


An important step to the correct understanding of the 
physical nature of electron was made by A. Barut and. 
by his collaborators [16-18] who formulated and 
developed quantum theory of electromagnetic 
processes on the basis of self-energy picture (the Self- 
Field QED). Using expression for the total own energy 
of electron, they managed to calculate the Lamb shift 
and other radiative corrections and to show that 
radiative phenomena may be described in terms of the 
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action function, without using the second quantization 
‘method. Аз is pointed out by Barut [17], “the correct 
quantum equation of motion for radiating electron is not 
the Dirac or the Schrédinger equation for bare electron, 
but an equation containing an additional non-linear self- 
energy term". 


‘New lines of approach to the problem of electron are 
offered in [9, 19-24]. The formulation of electrodynamics 
is considered which represents a synthesis of standard 
quantum electrodynamics and ideas of the theory of self- 
organization [25]. The physical mechanism of self- 
organization of electron consists in self-action. Taking 
into account the self-action means that electron is 
treated as a feedback system. 


Let us outline schematically the results of the 
formulation of quantum electrodynamies in which 
electron is an open self-organizing system. 


Editor's note: The authors develop mathematics by using 
Lagrangian functions, 7 equations. You can contact the 
‘authors for more information about. 


‘Thus, the negative result is received: we have tried to. 
take into account self-action of electron in a natural way 
by supplementing the Lagrangian function with the self- 
‘energy term, but we came to an equation that has no 
reasonable physical solutions at all. This result seems 
to mean that the standard theoretical scheme reaches 
hero the limits of its applicability and во, remaining in 
its framework, it is impossible to solve the problem of 
electron and elucidate the physical nature of 
electromagnetic interaction, 


Essentially new point, which is introduced in [9] into 
quantum mechanics consists in the replacement of the 
model of isolated system described by harmonic 
oscillator with the model of open system. Let us 
advance the arguments indicating the inevitability of 
using the model of open system as a basis of the 
description of interaction between microparticles [26], 


‘Note, first of all, that quantum particle theory based on 
the use of the models of isolated system is, strictly 
speaking, physically meaningless. Really, any 
observation conducted on a system represents a process 
of interaction of the system with the means of 
observation, But in case of microparticles (quantum 
particles) this interaction is not weak and consequently 
itis inadmissible to neglect it, Le. microparticles should 
be necessarily considered as essentially non-isolated. 
systems. 


A starting point of the standard formulation of quantum 
‘mechanics is the physical idea that interaction between 
physical fields can bo reduced to collision of the 
Particles corresponding to these fields, the particles 
before and after collision being considered as free ones. 
According to these representations, quantum 
mechanics is based on the notions of "bare", non- 
interacting particles, with the interaction between them 
being considered as an additional factor which can only 
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insignificantly alter the physical properties of non- 
interacting particles. However, such an approach to 
interaction between physical fields is obviously of an 
idealized character because particles constantly 
interact “with vacuum as with some kind of physical 
‘medium in which the particles move" [27]. Interaction 
of particles with vacuum fluctuations is not small and 
it cannot be removed. 


It is well also to bear in mind that the necessary 
intermediary at studying micro-objects are the means 
of observations (the devices) with the classical field 
corresponding to them which should be taken into 
account in consistent quantum theory [28]. Inclusion in 
theoretical scheme of arbitrarily weak classical external 
field results in occurrence of non-zero width T of energy 
levels of “dressed” particles. The basic impossibility to 
isolate a real particle from vacuum fluctuations of the 
field and from the classical sources connected to the 
means of observation is indicative, thus, of necessity 
to take into account the non-zero width of energy levels 
of real particles [26] 


The use of the harmonic oscillator model, when 
describing the interaction of electromagnetic radiation 
with substance, seems to be the main source of serious 
difficulties of the standard formulation of quantum 
theory, as such an approach means apparent neglect of. 
those physical processes which, proceeding constantly, 
are responsible for inseparable coupling ofreal physical 
system to surrounding medium. Introducing artificial 
notion about switching on and switching out of 
interaction of oscillator with radiation field, we are able 
to calculate within the framework of existing theory the 
width of energy levels of oscillator, but we cannot assert 
with certainty that such an approach results in correct 
description of interaction. 


From the reasoning given above it is seen that they are 
the models with energy levels of non-zero width that 
should form the basis for the description of interaction 
of radiation with substance. It is necessary to formulate 
such a quantum theory, which would take into account 
the energy levels of non-zero width Г. The case in point 
is that one should introduce an infinitesimal damping 
T into the initial set of equations describing interaction 
of charged particles with electromagnetic field, Such 
an approach means the violation in infinitesimal of 
homogeneity of physical system relative to translations 
in time. Necessity of violating the homogeneity of time 
follows from that fact that in the usual approach (with 
T = 0) the states of the system of interacting fields have 
degeneracy of infinitely large multiplicity in relation to 
time translations. According to the fundamental 
Bogoliubov's concept of quasi-averages [29], when 
describing the behavior of degenerate systems, one 
should include into Hamiltonian an infinitesimal term. 
removing degeneracy. In the theory presented here 
degeneracy of states of quantized fields relative 
translations in time is removed by introducing the 
infinitesimal damping Г into Lagrangian. Thereby the 
degeneracy under study is removed already in the 
initial, zero-order approximation, which is of 


fundamental importance for the approach based on 
perturbation theory. 


Formulation of the physical idea that quantum friction 
arises at the very elementary level - at the level of one 
particle is given in monograph [26]. Impossibility to 
isolate real particle from the surrounding world is that 
property which should be taken into account already in 
the one-particle theory (for each kind of particles), even 
before switching on the interaction with other particles. 
Model of the particle as an open system (P40) is 
attractive owing to tho fact that from the very beginning 
the degeneracy of states relative to time translations is 
absent in it, the degeneracy, which is removed in 
standard approach by taking into account the 
interaction of particle with vacuum field fluctuations 
and classical fields. The basis for the developed 
formulation is the fundamental concept of quasi- 
averages supplemented with the requirement that the 
equations of motion of the particle with Г ( follow 
from the action principle. It should be emphasized that 
the non-zero damping T is introduced into 
electrodynamics with the aim to establish the structure 
of the Lagrangian function, which takes into account 
the property of openness of physical system. After 
establishing the structure, the limiting transition 
T —0 is fulfilled. 


In our opinion, the development of quantum theory 
will be inevitably connected with the use of models 
of open system; as such models reflect more 
completely the physical essence of interrelations in 
the real world. It is necessary, thus, to define more 
exactly the concept of openness of physical system, 
which, on the one hand, would describe real system 
accurately enough and, on the other, would be simple 
enough to describe the particular physical processes. 


As open system has the richer physical contente in 
comparison with isolated system, some essentially now 
mathematical ideas are needed for its description. First 
of all, it is necessary to increase tho number of 
independent dynamical variables describing the 
particle as open system. In papers [9,19-24], as a basis 
for the description of self-acting electron, the simplest 
model of open system is used which can be described 
by the Morse-Foshbach-Bateman Lagrangian function 
120,21] and which was successfully used for the 
description of dispersive medium (the review of articles, 
in which applications of the model of open system to 
electrodynamics of dispersive medium are considered, 
is given in monograph (26). In this model the number 
of dynamical variables is doubled as compared with the 
isolated system, namely, to each dynamical variable of 
"bare" particle, ¥ , there correspond two dynamical 


variables, which are denoted by Y and Ẹ . These 
quantities are considered as components of the wave 
function describing the quantum state of self-acting 
particle. One of them, вау, Y , corresponds in a sense 
to the particle alone (to the "bare" particle) and the 


other, ф to the surrounding medium, in which the 
particle moves. 


Editor's note: You can contact the authors directly for 
‘more information (8-16 equations) 


Equation (16) coincides in its appearance with the usual 
Dirac equation for charged particle in an external field 
described by 4-potential . However, in reality, it differs 
essentially from Dirac's equation. The distinction 
consists in that equation (16) is non-linear and non- 
local, with the non-locality being of both spatial and 


time character. Potential (A,) and vortex (4, ) 


components of the 4-potential, entering equation (16), 

differ from each other by their physical nature: the 
former describes the Coulomb field and is expressed 
‘quadratically in terms of the wave function components 
of electron, and the latter describes transverse 
electromagnetic waves and is expressed in terms of 
vortex electromagnetic field. As a detailed analysis 
shows, solutions to the basic dynamical equation 
describe the clots of self-acting electrically charged 
‘matter, localized in space, ie. the particle is a soliton. 


‘The internal energy spectrum of electron is discreto with 
an indefinitely large number of levels, and to each value 
ofinternal energy E, (kis the sot of quantum numbers) 
there correspond certain linear dimensions and 
geometrical form of the region of localization of 
electron's charge. Dimensions and the number of 
extreme of wave function increase with increasing the 
value of energy Е, The distribution of electric charge 
of atomic electron in the ground state consists of the 
range of basic localization with the linear dimensions 
of the order of Bohr radius a, (a, — 10 *m) and of the 
tail stretching up to infinity. It is essential that because 
of non-linearity of the dynamical equation of electron, 
wave function does not obey the superposition 
principle. By virtue of this, electron acquires the 
properties of absolutely rigid body: the perturbation 
acting on electron at an instant of time in the range of 
basic localization becomes known at the next instant 
t + 0 at any distance from the particle. 


In Fig. 1 the resulte of calculation are represented 
‘schematically, carried out on the basis of equation (13), 
of the distribution of electric charge in atomic and free 
electrons in the ground (a) and first excited (b) states. 


According to [9,19], the atom represents a system of 
nuclear and electronic solitons interacting with each 
other, the internal energy spectrum of the hydrogen 
atom, due to electromagnetic interaction, being of a 
zoned character. The occurrence of zoned structure of 
energy spectrum of hydrogen atom is explained as 
follows. Free nucleus, because of existence of Coulomb 
selfaction, has a discrete internal energy spectrum. As 
the interaction of nucleus with electron is small in 
comparison with the energy of Coulomb self-action of 
the nucleus, it can be taken into account by perturbation 
theory. From here it follows at once that each energy 
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Fig. 1. Density ot electric charge (p) of electron in the ground state (a) and in the frt excited 
state (b): the continuous ines correspond to electron in the hydrogen stom, and the dotted ones 


levol of froo nucleus is split in a zono. Thero aro 
indefinitely many zones (Balmor's replicas) and in each 
of them there are indefinitely many energy levels. The 
lowest zone coincides with the usual Balmer spectrum, 


Physical mechanism of nuclear reactions at low 
energies 


‘The quantum theory presented above schematically of 
electron as an open self-organizing system is indicative 
of the existence of the following mechanism of nuclear 
reactions at low energies [8] 


If there occur in the region of basic localization of free 
‘electron, which linear sizes in the ground state of the 
particle are several times as large as those for hydrogen. 
atom (see Fig. 1), two or the greater number of nuclei, 
each of them attracts on itself the adjoining areas of 
electronic cloud, resulting in compression of the 
electronic cloud as a whole. As a result, there appears 
automatically an attraction of the nuclei, which proved 
to be "inside" electron, on each other (see Fig. 2). 


Calculation shows that the Coulomb barrier around 
nuclei is deformed, its height decreases and the 
probability of penetration through the barrier 


accordingly increases due to tunnel transition. Under 
certain conditions this process may result in fusion of 
nuclei. Obviously, the process in question can occur only 
at small energies of translational motion of the centers 
of mass of electron and nuclei: nuclei should be "Inside' 
electron long enough for them to have time to come 
nearer to each other as a result of electron-nuclear 
interaction. This mechanism of nuclear fusion is of a 
universal character. In order for it to be realized, it is 
necessary to have only a stream of free electrons 
intensive enough, Lo. heavy electric current, and as long 
as sufficiently great number of free nuclei. 


If heavy nuclei appear “inside” free electron, owing to 
their interaction with the electronic cloud there occurs 
polarization of nuclei. Because the own field of electron 
interacts with protons more strongly than with neutrons, 
nuclei are deformed (become extended), and this 
process may result in the decomposition of nuclei to 
fragments (in nuclear fission). 


Аз is noted in [7], the official version of the reasons for 
Chernobyl accident contains serious contradictions, a 
number of facts concerning the accident has no 
convincing explanations, and this circumstance forces 
to search for the true reasons for the happening, since 


pa 


atic image of interaction of nuclei with electronic coud: (a) 1 isthe region of basic localization of 
"and P, are the attractive forces between nuclei, which appear a the expense of 


lactose cloud compression induced by Coulomb forces, (B) р ie the charge density, Lia electronic soliton, 2 and 
3 are nuclear водова, X, (1, 2,3) ге coordinates of the centers of mass o particles. 
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“not having understood the mechanism of the one 
tragedy, we sooner or later shall become witnesses of 
the other". The authors hypothesize that the reason of 
the accident was penetration into the nuclear reactor 
of magnetic monopoles, which have caused the decay 
of nuclei "U, and this has resulted in production of 
delayed neutrons, growth of power output of the reactor 
and explosion. As an argument in favor of the 
assumption, the fact is presented that nucleus **U are 
disintegrated under the action of "strange" radiation 
appearing at explosion of foil. 


Inthe opinion of the authors of [5,7], "strange" radiation 
is created by those magnetic monopoles, which form 
bound states with nuclei of atoms. These compound 
particles give the abnormally wide tracks similar to 
those of a creeping caterpillar, and also the tracks of 
complicated shape reminiscent of spirals and gratings. 
Character of tracks changes when imposing magnetic 
field, which, as the authors believe, is an argument in 
favor of the assumption above. There are also some 
special tracks very similar to scratches and ink spots. 
"Stange" radiation is of spherical form, it resembles a 
ball lightning, and its duration is more than ten times 
as groat as that of the current pulse arising at electric 
discharge. With the course of time the luminous sphere 
(the ball-like plasma formation) is dividing into many 
small "balla" 


It is our opinion that "strange" radiation is caused by 
free electrons in excited state arising in the area of 
electric discharge. According to [9, 19], linear sizes of 
the region of basic localization of such electrons can 
make many tens of sizes of atom. The heavy nucleus, 
for example, the nucleus ^*U, appearing inside the 
electronic cloud, is inevitably deformed because of 
interaction of protons with adjoining layers in the 
distribution of electric charge of electron, and this 
deformation can cause nuclear fission. If two or the 
greater number oflight nuclei appears “inside” electron, 
then attractive forces arise between nuclei, which may 
result in fusion reaction. When electric discharge is 
strong enough, the areas of basic localization of some 
electrons can overlap, and if nucleus lands in the area. 
of overlap, because of Coulomb attraction of nucleus 
оп the adjoining layers of electronic clouds, a bound 
state may be formed, of two electrons and the nucleus, 
characterized by the relative stability and significant 
spatial extension. 


Obviously, ifthe concentration of free electrons is great 
enough, there may be formed some relatively stable 
bunch of plasma consisting of great number of free 
electrons and nuclei, which in virtue of chaotic 
movement of nuclei and because of the absence of 
preferred directions should have approximately 
spherical form. Let us note that atomic electrons, 
belonging to additional energy zones of atom (Balmer’s 
replicas associated with nuclear self-action, see Section 
2) can contribute to "strange" radiation, 


As is seen from above, to account for the reasons for 
Chernobyl accident, there is no need to involve 


‘magnetic monopoles. The scenario of development of 
events during the accident, described in [7], seems to 
bo quite plausible И only to understand by initiators of 
nuclear fission not hypothetical monopoles but free 
electrons, which powerful pulse might arise as a result. 
of electric discharge in the region of turbo-generators. 


‘The existence of simple physical mechanism of nuclear 
reactions at low energies, indicated in this paper, 
implies that nuclear reactors are, in effect, nuclear 
delayed-action bombs, which will blow up from time to 
time. Explosion of nuclear reactor may take place 
because of casual short circuit at an electric subeircuit, 
owing to which there appears an intensive stream of 
free electrons. This stream, having got for any reasons 
in nuclear reactor, may initiate explosion of the reactor. 
It follows from here that though nuclear stations may 
provide mankind with cheep energy, atomic energetics 
represents a very dangerous way of producing energy 
(as well as the energetics using controlled 
thermonuclear fusion). The only acceptable way of 
resolving the energetic problem consists in the use of. 
nuclear reactions at low energies. 


According to the results obtained, nuclear reactions at 
low temperatures occur “inside” electron under the 
action of own field of particle. Hence, to elucidate 
physical mechanism of CF, it is necessary to study in 
detail intra-electronic processes and physical properties 
‘of own fields of particles. Note that the own field, by its 
physical properties, essentially differs from the field of 
electromagnetic waves: this is the field of standing 
waves of matter, it is of purely classical character and. 
‘may not be reduced to the set of photons. The own field 
of charged particle plays in nature a special role, 
‘consisting in that it transforms environmental space into 
the physical environment (physical vacuum) with the 
properties of absolutely rigid body [32] 


As it was repeatedly noted in the literature [12], 
‘experiments on CF aro badly reproduced, and this fact. 
gives rise to doubt the very existence of the 
phenomenon. Bad reproducibility of results seems to 
be explained by the fact that CF depends upon great. 
number of parameters: upon electric current density, 
concentration of free nucleus, concentration of 
impurities and dislocations in samples, sizes of samples 
ete. In order to obtain reproducibility of results, it is 
necessary that all these parameters, describing the 
‘environment in which nuclear reactions occur, be the 
samo in various experiments, but to achieve this as a 
difficult task. 


In conclusion we shall dwell upon the problem of linear 
dimensions of electron, which is of special interest in 
connection with the mechanism of nuclear reactions 
indicated here. The inference that the dimensions of 
electron in the ground state of atom are of the order of. 
Bohr radius, i.e. of the order of atomic dimensions, 
following from dimension considerations [9,19] and. 
confirmed by quantum model of electron, seems 
completely unexpected. At first sight, it is in conflict. 
with both the theory of quarks and experimental data 
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оп scattering of electrons. According to quark models, 
the radius of electron corresponding to its quark 
structure makes up the quantity of the order of 10* m 
133]. It is necessary to emphasize, however, that the 
above-mentioned magnitude of linear dimensions of 
electron refers to the internal structure induced by 
Coulomb field. The last is long-distance and 
consequently the linear dimensions of internal 
structures produced by it (Lo. spatial inhomogeneities 
in the distribution of electric charge in various quantum. 
states) should considerably exceed the dimensions of 
quark structures connected with electron. There seems 
to exist a hierarchy of internal structures of particle 
produced by Coulomb forces, nuclear forces, inter-quark 
interactions ete. characterized by the smaller and 
smaller linear sizes. 


As to the experiments on scattering of high energy 
electrons, according to which the internal structure of 
electron is not manifested up to distances of the order 
of 10? + 10? m, two arguments, at least, can be 
adduced in favor of that there is no contradiction here 
with the experiment. Firstly, in experiments on 
scattering, investigators were trying to register the 
details of internal structure of electron within intervals 
‘much smaller than Bohr radius, which is why it is not 
surprising that results of experiments proved to be 
negative: at high energies electrons behave like point. 
particles, their internal structure has no time to be 
‘manifested. Secondly, the results of experiments were 
analyzed from the point of view of standard 
representations about electron, which refer to a point 
particle, but are obviously inapplicable to real, self- 
acting electron. According to the predictions of quantum 
theory of electron as an open self-organizing system, 
real electron is a special object -soliton, ie. such a cloud 
of electrically charged substance which, when 
interacting with other particles, tends to keep its sizes 
and geometrical form. 


At present there is as yet no scattering theory of this 
kind of particles and for this reason it is impossible to 
predict with certainty how can the internal structure of 
electron be manifested in experiments on scattering. 
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The Evolution of Lifter 
Technology 


‘Tim Ventura 


‘ventura аны com 


INTRODUCTION 


Readers of the electric-spacecraft journal might know 
alittle about the Lifter technology popularized recently 
be Jean-Louis Naudin, but they probably don't know 
the whole story. In the short amount of time that has 
transpired since the publication of that article, this 
technology has both literally and figuratively taken off 
= going from a "proof-of-concept" prototype by Naudin 
to an international group of researchers investigating 
how to give the lifter higher-performance and greater 
efficiency. With the first commercial products now on 
the horizon, if you haven't taken the time to read up on 
lifter technology, this is the perfect time to do so. 

To give you a complete up-to-date overview of where 
this technology is, where it is going, and what I think it 
is capable of, let mo start with the basics - an overview 
of how I became involved with Electrogravity research 
and what eventually led me to become involved with 
lifter technology. 


MY BACKGROUND 


I started college at 16 years old, back in 1992 - at the 
same time, I purchased a kit containing “hoverboard 
plans" from Hovertech, Inc. The moment that I received 
that $20 white-manilla envelope in October 1992 was 
the moment that I became involved with what has now 
been nearly 10 years of electrogravity research. 


I worked with Bill Butler - the president and chief- 
scientist of Hovertech - on a variety of different 
antigravity, Electrogravity, and levitation ideas from 
approximately 1992 through 1996. While putting in my 
college time, I was also taking distinct advantage of 
the enormous college library at Western Washington 
University to read up on everything that might possibly 
relato to Electrogravity. I read books on standard 
electronics and physics theory alongside with books 
bby the masters of this science, such as TT Brown and 
Nikola Tesla. 


ВШ and I played with several different ideas - many of 
them only peripherally related to Electrogravity. For 
instance, I published a manuscript initially in 1996 
describing Tesla's theory on how to reliably produce 
Ball-Lightning using a standard Tesla coil - the 
information courtesy of WWU's excellent library. Bill 
also assisted me with obtaining video footage of a Searl- 
effect conference that he attended in Denver in the early 
90's - this footage was an excellent overview of Searl's 
design and construction concepts for what he believes 
is tho next major technological step in aviation and 
space travel. 
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Bill and I eventually found different paths, and in some 
ways drifted apart. Bill moved into Geomagnetic 
levitation research and started intense investigation on 
the patents of How Wachspress and the magnetic dipole 
levitator. I went to more traditional technologies — 
eventually becoming a UNIX system administrator for 
AT&T Wireless. 


Ihadn't heard from Bill Butler in about 6 months when 
he sent me a short email containing the words “hey, 
check this out" — and a link to Jean-Louis Naudin's 
“Lifter Experiments” home-page. I visited the site, 
‘watched all of the video clips, and then watched them. 
again. This was the technology that Ihad been waiting 
for! 
LIFTER TECHNOLOGY 


Tean say without a doubt that the lifter technology is 
completely revolutionary, but you might not realize how 
profoundly revolutionary it is until you've stopped to 
think about it for a bit. What is it about the lifter that 
makes it so unique, especially when so many inventions 
claim to produce more and hetter electromagnetic 
thrust? The answer is simple - the lifter works 
repeatedly. 


Jean-Louis Naudin started a figurative bonfire when he 
decided to replicate a “proof-of-concept” experiment 
by a small Huntsville, AL aerospace contracting fitm. 
‘The lifter initially came into being in the mind of Jeff. 
Cameron = the chief scientist of Transdimensional 
Technologies - in the 1970's from experiments 
conducted with high-power military and research-grade 
lasers, A device in the lasers called а "pre-lonizer" was 
used to apply a high-voltage to the lasing-medium to 
facilitate better performance. Repeated operation of the 
pre-lonizer had a common side-effect of horribly twisting 
the wite and foil combination out of shape, which 
required а decent amount of work to repair. 


Jeff Cameron realized that the torsional effect on the 
pre-ionizer was a side-effect of some unknown force 
acting on the pre-ionizer apparatus, and he began a 
long-term investigation into what was causing the 
apparatus to deform. His eventual results indicated that 
a force in the foil collector in the pre-ionizer was causing 
amot-thrust in the entire pre-ionizer apparatus that was 
making it twist and move on its mounts within the laser 
= the lifter came to him later as a three-dimensional 
device to demonstrate this force. 


Naudin's genius became readily apparent not through 
a giant breakthrough in technology, but rather in a more 
subtle fashion - he replicated the lifter experiments of 
‘Transdimensional Technologies and published videos, 
articles, and complete construction plans on his website 
to allow others to do the same. In a manner similar to 
the open-source software movement, Naudin had taken 
an incredible scientific find that might have otherwise 
been overlooked and done and incredibly charitable and 
intelligent thing - he gave it away for others to play 
with. By following Naudin's instructions, inventors all 
over the globe began to slowly replicate the 


"Transdimensional Technologies experiments and 
thereby validate the proof of concept that Jeff Cameron 
had created to show that his "mystery force" was real 
after all. Naudin of course took advantage of these 
replications of the experiment by showcasing them on 
his own website - which in turn lends additional 
credibility to his research. 


As far as technology goes, the lifter demonstrates that 
science and engineering have more than their share of 
humorous irony. For the years that I researched 
Electrogravity and antigravity claims, all of the devices 
that I had seen required something “magic” to make 
them work. For instance, Bob Lazar's UFO-claims could 
have been roverse-engincerod except that they require 
‘element 118' to make them work - an element 
chemically related to Bismuth that is theorized to 
potentially have electrogravitic properties. 1 will come 
back to the possible electro-gravitational properties of 
Bismuth in a bit, as it turns out that this element may in 
fact provide some use for future lifter technology. 


The Searl-effect disc is an even better example of the 
"magic" usually involved with building а working 
Electrogravity device. Searl's ideas seem valid enough, 
but although he supposedly demonstrated several 
working prototypes in the 1950's, he is currently 
pursuing millions of dollars in research funding in to 
replicate those experiments in a modern-day setting. 


The irony involving lifter technology is that while 
inventors all over the world have been searching for 
the perfect olectro-gravitational device for decades, the 
possible working proof of concept for many of these 
theories has been sitting in front of us the whole time — 
the lifter costs less than $10 in parts to build, and none 
of them are magic - in fact, for my experiments, all of 
them were at stores within 2 blocks of my house — balsa 
wood from the craft store, aluminum foil from the 
supermarket, 30-gauge magnet wire from the local 
Radio Shack, and an old computer monitor for the high- 
voltage power-supply. 


LIFTER PHYSICS 


Whether or not Jeff Cameron knew it at the time he 
constructed his lifter prototype, what he was actually 
building was a 3 dimensional representation of a 
drawing on a patent application by TT Brown in the 
1950's. In the patent application, tho drawing shows a 
positively charged wire suspended over a grounded foil 
body which was meant to demonstrate the most basic 
Biofold-Brown effect generator. While Brown's drawing 
is a little different than Jeff's design, the resemblance 
is uncanny enough to indicate that both of these men 
had the same basic force in mind. 


TT Brown's patent indicates that this Biefeld-Brown 
effect generator works duo to a gradient electrostatic- 
field between the wire and the foil - in essence, these 
two elements compose a low-efficioncy, high-voltage 
air-gap capacitor in which the difference in geometries 
between the two capacitive elements generates a net- 


directional force from the larger element towards the 
smaller element. Jeff Cameron seems to have a practical 
axiom that goes along with this scientific philosophy, 
‘which is that there must be both a leakage current and. 
а capacitance between the wire and the foil in order for. 
the lifter to function. 


Conventional physics says that two capacitor elements 
of diferent sizes will not generate a net-directional force, 
so what gives? This is actually the thinking that 
convinced me to abandon my research into Biefeld- 
Brown effect technology in 1996. physics says it doesn't 
‘work. What the books say will happen is that since the 
wire can only maintain a lower-capacitance than the 
foil, the overall capacitance between the two elements 
will be reduced to be equivalent to that on the smallest 
element (or plate) in the capacitor. This, of course, 
assumes a 2-element series-wired capacitor, such as 
the lifter. 


Lean give you the conventional physics answer to this 
‘small riddle by simply saying that the lifter uses a 
‘manifestation of ion-wind. This would state that the 
electrons crossing the air-gap cause a breeze that 
causes thrust = since the breeze would be traveling 
down from the wire to the foil, the thrust would be up, 
‘as demonstrated in testing. In the ion-wind explanation, 
the electrons are emitted from small-diameter of the 
positively charged wire in such great abundance that 
they move a significant airflow down to the foil where 
they are absorbed and transported electrically back to 
the HV power-supply's electrical ground. 


Conventional physics would seem to have the 
theoretical answer to why the lifter causes lift, but in 
the experimental setting, which is what we now have 
ап abundance of thanks to Jean-Louis Naudin, the 
conventional physics explanation doesn't suffice. 
Experimentally, there are several deviations from tho 
ion-wind explanation that seem to invalidate it. For 
instance, if you completely contain the lifter in a plastic- 
enclosure, it will still generate lift - this would not be 
the case if a breeze was responsible for lifting the 
device. How could it be, if the breeze is limited to the 
inside of an enclosure which itself is levitating? 


А more compelling proof that Biefeld-Brown is 
something other than ion-wind comes from Purdue 
University, where the lifter experiment was replicated 
inside a vacuum-enclosure with positive results. While 
ion-propulsion can work in space, it usually assumes 
that there is argon, krypton, or other noble gas to be 
used as the propellant - the vacuum enclosure showed. 
that with no gas available for transport the lifter showed. 
а moderato improvement in performance. 


‘The vacuum enclosure tests are definitely compelling 
evidence that something else is going on other than 
ion-wind - at least compelling enough for NASA to file 
patent number 6,317,310 — "Apparatus and Method for 
Generating Thrust using a Two Dimensional, 
Asymmetrical Capacitor Module". The NASA patent 
description- which can be accessed from Naudin's lifter 
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website — is as vague is itis compelling in that NASA 
is basically requesting a patent on any technology that 
generates force using two geometrically dissimilar 
capacitive plates. Disregarding the fact that this patent 
was issued nearly 50 years after TT Brown's patent 
using nearly identical descriptions and pictures, and 
also disregarding the fact that NASA also doesn't 
understand why the lifter generates thrust, it seems 
apparent the this phenomena is gaining credibility in 
engineering circles while physicists seemingly continue 
to deny that anything is going on. 


THE EVOLUTION OF LIFTER TECHNOLOGY 


Every good movie always has a sequel, and in 
technology, if at first a major government agency 
"liberatos! your idea, it may seem that a sequel is in 
order. In the case of the lifter, it would appear that the 
NASA patent would cover this technology to at least 
some degree - at least until someone overturns this 
patent under the prior-art rule — which means that the 
next generation has to be considerably more advanced. 
to escape having the research and development be 
forfeit to the government. 


‘The pursuit of more advanced versions of the lifter 
technology is currently underway by several 
independent inventors, as well as Transdimensional 
Technologies themselves. Most of the private research. 
by inventors has delved into improving the current lifter 
design to produce a greater force output and utilize less 
power to do so. Because the lifter is so simplistic in 
design, many of these enhancements have been of a 
vory basic nature. 


Jean-Louis Naudin was the first independent inventor 
to do serious work with improving the technology 
behind the lifter - and even so, the majority of his work 
has utilized similar materials in more complex 
arrangements, Naudin has demonstrated dramatically 
increased lifting forces by building a “lifter inside а 
lifter” for demonstration purposes. Naudin has also dono 
a great deal of work in taking breaking up the concept 
of the single triangular lifter into a parallel series of 
lifting cells - which means that these cells, working in 
parallel, can contributed to greater stability and higher 
force output than any single lifting element. 


Saviour - an independent inventor working with Jean- 
Louis Naudin - has done some of the most interesting 
improvements on lifter design since those by Naudin 
himself Saviour's concerns have not focused around the 

‘bigger is better" philosophy that many inventors have 
stuck by - ho has done several experiments to determine 
the radiation output, remote-controlled applications 
development, and materials analysis and improvement. 
on the lifter that others have not had the time or 
expertise to conduct. 


А recent experiment by Saviour demonstrates just how 
this gentleman's foresight is helping other 
experimenters - Saviour substituted nichrome heating 
wire for the common lightweight wire used for the 
emitter, and demonstrated that the lifting force greatly 
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increased when a higher potential 12-volt charge was 
used to heat the emitter wire in conjunction with the 
standard high-voltage charge coming off it. 


‘Transdimensional Technologies - the developers of the 
initial lifter design - are taking the approach to 
optimizing liter performance to another level. They are 
currently not-so-secretly working on a 2" generation 
lifter, which will consist of a 1-piece layered material to 
replace the current wire and foil design. 


‘The layered material approach to the lifter is an idea 
that Jeff Cameron may or may not have had after some 
lengthy discussions with Travis Taylor - the man 
responsible for testing some anomalous materials 
known as “Art's Parts" 


Art's Parts were some pieces of material sent by an 
‘unknown person to the Art Bell radio talk-show with a 
note stating that the they were pieces of UFO wreckage 
taken from the often-cited "Roswell crash" in 1947. 
Whether or not the pieces of material actually came from. 
that crash is unknown, but Art Bell did the honorable 
thing by sending them to an acquaintance in US Army 
research named Travis Taylor for a professional scientific 
investigation. 


‘Taylor, who apparently tested the materials after-hours 
in a world-class research lab to avoid potential 
classification by his superiors, used an electron- 
microscope to determine that the layered materials were 
actually pieces of metal - containing several hundred 
microscopically thin layers of magnesium and bismuth. 
‘Taylor also tested the layored-metal with a high-voltage 
apparatus, which seemed to indicate that when a 
voltage was applied to the material, the layered metal 
‘would move — and in some cases levitate, 


‘Taylor reported his findings to Art Bell and sent video 
clips of his high-voltage experiments, which eventually 
made it back to a permanent home on the Art Bell radio 
show website. In addition, Taylor conveyed his belief 
that the only manner in which the pieces of metal could 
properly be produced was through an advanced form 
of electron-deposition technology, due (apparently) to 
an absence of oxygen-molecules between the different 
layers of metals. Additionally, the layers of metal were 
too thin to have been mechanically produced. 


Jeff Cameron indicated that Transdimensional 
Technologies maintained some contact at one point in 
timo with Travis Taylor, apparently as professional 
colleagues in the defense community in Huntsville, AL. 
Iam not an export on this relationship, other than to 
say that to the best of my knowledge these two 
individuals know and contacted each other, and that 
this is how Jeff Cameron might have come up with the 
27 generation lifter idea. 


ADVANCED LIFTER TECHNOLOGY 


As an inventor, I couldn't care less whether or not the 
idea for the technology came from a crashed UFO. To 
be perfectly honest, I'm not what you would call a 
"beliovor" anyways, although I have often wondered 


about it. My point is not to attempt to lend any credibility 
to "Art's Parts", but rather to tie in the properties of the 
anomalous material's high-voltage movement with the 
underlying theory of lifter operation. 


Even mentioning a UFO in a respected publication or 
article is the kiss of death in today's world - and I 
wouldn't do it iit wasn't an intricate part of the story. 
‘The other interesting thought is that the layered material 
is once again partially composed of Bismuth - which is 
thought to possibly have some of the same electro- 
gravitational properties as Bob Lazar's Area 51 “element 
115". Is there a similarity, or merely a coincidence 
between a claim that hasn't gained credibility and a 
technology currently under development? 


The lifter in its own right is essentially a layered 
material. One of those layers is the emitter wire, which 
is highly charged with about 30kV worth of electrons, 
another layer is the air-gap, which is approximately 3 
cm in height, and the final layer is an electrically- 
grounded "skirt" of aluminum foil that surrounds the 
lifter. It is also reasonable to expect that there are only 
two possible forces at work in the lifter — one of which 
being a possible ion-wind effect moving down from the 
emitter to the foil, and the other being a possible Biefeld- 
Brown effect, moving up through the foil to the emitter. 


‘There are a fow shortcomings in the lifter as a design 
that might be overcome if we could transition the 
layered material from one containing an air-gap to one 
that does not. For instance, the lifter is currently a rather 
delicate object, in that having a wire under tension as 
the emitter makes construction difficult for future 
automated assembly. Additionally, because the air-gap 
requires struts to support the emitter wire, a trade off 
involving the weight versus the strength of the struts 
is additionally involved in any current implementation 
of lifter technology. 


Some of the other changes that would be helpful to 
implement when transitioning lifter technology from one 
type of air-gap to another are changes in the materials 
used to increase the dielectric capacity. High-K. 
dielectric materials may be used to increase the 
displacement of electrons in the material to enhance 
charge transport. And since increasing the dielectric 
potential of the layered materials also increases the 
breakdown resistance, it means that thinner materiale 
can be used. 


Designing a lifter without an air gap would 
accommodate lower voltage requirements between the 
foil and the emitter. The voltage would not have to 
create the large e-field gradient to create a leakage 
current across such a large void. Therefore the overall 
voltage across the device could be greatly reduced, 
without much cost in thrust. A lower operating voltage 
їп turn means that a lower-output power-supply can 
bo used for a given amount of current, which increases 
the overall efficiency. 


‘Transdimensional Technologies recent research is 
utilizing the layered materials approach to eliminate the 
air-gap and substitute for it high-k dielectric materials 
that may allow higher overall performance. Although 
they have not yet released details about the exact 
‘composition or thickness of the materials that they are 
working with, they claim to currently have a 10% 
reduction in weight using a low-voltage current across 
the thickness of their newest device. 


FUTURE LIFTER TECHNOLOGY 


‘Thanks to the tremendous amount of research being 
done on lifter technology by Transdimensional 
‘Technologies and a loosely affiliated group of inventors 
around the world, the future of lifter technology seems 
very bright at this point. 


‘Transdimensional hopes to release some breakthrough 
research to allow replication of their newest 2 
generation experiments in the very near future, and 
along with that stands the massive body of research 
and advancements being done by inventors and 
researchers such as Jean-Louis Naudin, Saviour, the 
Lifters-group, and myself. 


My personal goals are to attempt to assist 
‘Transdimensional Technologies in popularizing this 
technology to increase awareness of it and help "spread. 
the word" about what it is and how it can potentially 
help the world. 


Imagine if instead of getting in your car and driving 
through the usual maze of thoroughfares and side 
streets you were able to simply type in your destination 
and have a flying vehicle take you there automatically. 
‘The lifter technology offers to potential to transform the 
‘current transportation market by offering point-to-point 
aerial transport without the need for roads or freeways. 


‘Additionally, unlike the magnetic-levitation (*Maglev") 
technologies that are currently being promoted as the 
future of transportation, the lifter does not require a 
specially constructed and exorbitantly expensive track 
to operate - the greatly reduces the per-unit cost on 
the technology and opens the door for wider adoption 
by the general public for transportation solutions. 


Other individuals are currently working to see if liter 
technology may offer cost-effective methods of transport. 
into space, which would reduce the cost greatly and 
allow a one-piece, reusable method of moving things 
into orbit 


LIFTER RESOURCES 
All of the research involved with the lifter technology 
is available to the public on the internet. The list of 
resources below are some of the better and more 
‘common resources to obtain detailed lifter information. 


American Antigravity 
Э hitp://tventura hypermart net 
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Э The author's website that includes video clips, complete 
instructions, and other related lifter information 


Jean-Louis Naudin' 
‘Phup:/finaudin нее 
Э A very in-depth website containing video clips, complete 


Äter Experiments Website" 


‘World-Wide Lifter Replications 
Э hetp://inaudin ree fbi tweid htm 

Э An overview with photos and video from many of the 
independent inventors who have replicated the lifter 
experiments, 


Transdimensional Technologies, Inc 
‘Shtp://www.tdimension.com 


> The home page for Transdimensional Technologies, the 
developers of the lifter design. 


Blaze Labs (Saviour's Research Website) 
Эһир/Ље 150 сот 

An excellent site on research into lifter enhancements, 
radiation testing, sealed devices, power supplies, and other 
topics relating to lifter technology. 


Lifter Builders Group 
 hitp://groups.yahoo.com/group/Lifters 

An email group for the exchange of research findings for 
those interested in building lifters or staying current on the 
state of the technology. 


МАЗА Patent 46,317,310 
Э The NASA patent regarding obtaining thrust from an 
‘asymmetrical two-dimensional capacitor grant Nov 13, 2001. 


Research on the Capacitance 
Converter of Environmental 
Heat to Electric Power 
NE. Zaev 


143970, Moscow region, village Saltykevies, 


Nickolay E. Zaev works on creation of the prototypes 
of converter energy, which do not require any fuel 

The direct conversion of environmental heat to 
electric power is possible in the processes of "charge- 
discharge" in non-linear condensers or by means of 
“magnetization-demagnetization” of ferrites. Such 


Theory of the converter, results of early experiments on 
the generation of microwatt power, methods and 
features of research are given in this article. The 
methods of generation of a few watts power are 
described in details. The possibilities and difficulties, 
of creation of powerful capacitance converters are 
discussed in this article 


1. Grounds of research. 


1.1, Flom positions of orthodox physics there is no 
subject of research. It is evident that the energy of 
charging (C) A, condenser С, is always equal or more 
than the energy of discharging (D) A, 1 е. always AZA, 
Only the advanced analysis shows hat itis not always 
96 <0 
true. Exactly, in, where 5С < O an inequality А.А, 
in, where 5 equality A> A, 
ac <1 
is possible, and in C, where S < 1 , then the work 
» j, where DU 
АРА, Therefore we should discuss the nonlinear 
capacitors (NC). In the end of 1969 noticed a systematic 
inequality A, >A, during the measurement of A, and A, 
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of many capacitors with different dielectrics. Theoretical 
grounds and results of measurements of this 
phenomenon are given in the publications in 1984 [1], 
[2, page 73]. On the industrial standards NC (varicond), 
ceramic condensers VK2-ZSH, 48,8:10°ДЁ with an 
optimal voltage about 95 V it was stated that 


А 12 
AC 7 121 with the power to about 99-10* Wt and 


‘generated” extra power is equal to 21-10* Wt. 


12. In [1] and [2] the strict theoretical proofs of 
realization of A, > A, (there are four of them) are given. 


On 1m* of dielectric |А,|—|А. | 
an intensity of the field, V/m; c, is a dielectric constant 
of vacuum, а is a coefficient of nonlinearity of the 
capacitor). Below we state one more proof more 
connected with the parameters of circuit 


{tis well mown that with the charge of a linear capacity 
from the source of constant voltage V,—const through 
сү; 

2 
exactly equal to the output energy in the time of 
charging t. The output energy irradiated from the load 


the resistor R-const it gets an energy A, 


Ris a Joule heat © = R | 


dt (3, page 546]. ИМС 


(nonlinear condenser) із charged, then there are no 
proofs of such equation. The NC are tho variconds or 
С >0 
other capacitors, which have 277 > 0 in the interval 
à àv 


V=0+V,. For the variconds V, is some voltage, which 


ac 
corresponds tothe maximum C, IfV»V, then ZC <0. 


For some other capacitors V, is a voltage breakdown. 


For further consideration let's believe that in the 
operating area ofthe given sample of varicond a function. 


Reality and Consciousness in 
Education and Activity 


АВ Smirnov 


190031, Saint Petersburg, Kazandkaya str, 36 
Te +7 (812) 1120808 
Enni: acienceQQubaping ny 


Relation of thought to existence is the main question of 
philosophy as science on general laws of Nature was 
formulated but it till did not interpreted and solved in 
the frames of generally accepted logic standards. The 
ways to solve И lead to futile discussions of materialists 
and idealists, to senseless disputes of determinists with 
eclectics and apologists of the "chance". This 
discussion lost its sense without a determination of 
terms under discussion and condemned debaters to 
have subjective “gustatory” senses, which were 
changing while aging and depended on the extent of 
received and conceived knowledge. Such is the situation 
in this link of World studying, which does not allow 
creating a logic chain of reasoning in the understanding 
of cognizable things. 


A paradoxicality of all things that happen is connected 
with incorrect translations and interpretation of 
wisdom of ancient philosophers and scornful attitude 
both to the knowledge of distant past and classical 
heritage, which highlighted the elements of natural- 
science approach to Weltanschauung. 


According to Plato, an ideal thing is a visual thing, 
which can bo felt by our organs of sense. Therefore, the 
understanding of objective reality is mediated by the 
crowd of our feelings in such a way that perception of 
reality by means of these feelings gives us а notion of 
the World. Hence, our notions about reality are the 
subject of research in science, but not the World itself, 
i.e. the World outside of our consciousness. So, what 
should be studied in our notions about the World? Let 
us refer to the wisdom of ancient scientists again: " The 
World is given in motion and its laws are the laws of. 
motion”. Then, we should speak about laws, order, i.e. 
about relation and interrelation in the phenomena of 
motion. This is the distinctness in notions and actions 
(determinism) to predetermine further development of. 
reality cognition logic, Lo. what has an influence on us 
and determines specific character of our perception. 
Further we can speak about formation of ideas about 
reality, which require some promises, principles to 
organize these ideas. These principles are given in 
classical heritage, in "Dialogues" by G. Galilee [1] and 
"Mathematical principles of natural philosophy" by 1. 
Newton [2]. A notion of force as a measure for 
‘momentum was introduced, which manifests in action 
and disappears from the body after the action is over, 
and the body keeps its new state due to the inborn 
“inertia force”. But the force itself cannot do anything 
without its application with a certain speed. Thon we 


introduce a notion of action as a product of acting force 
F, and the speed of action У, 


We offer a law of interaction, which determines tho 
interaction between action of the cause and the effect 
appeared during this action as a reaction, Lo. the 
product of the force of reaction F, and the speed of. 
reaction V,. Thus, this interaction between the cause 
and the effect is determined by the transfer of action 
from one object to another in equal quantity, but with. 
appearance of new quality, which is determined by 
specificity of interacting objects according to 
fundamental law of interaction: 


Е.Е, 


Unfortunately, an incorrect interpretation of interaction 
‘manifestation as an opposite counteraction became 
‘strong in our mind, This manifestation is perceived as a 
‘compensation of cause by action of the effect. Moreover, 
the incorrect way of writing of the mathematical form 
of Newton's third law manifestation established in 
textbooks and scientific literature due to the incorrect. 
translation as F, =-F,. This very tragic situation for the 
science suppressed the development of logic in 
description of processes. Chance and statistic approach 
tothe description of phenomena has taken place in our 
perception. This approach is based on the model of non- 
interacting elements, in which there is no order 
stipulated by the interrelation of elements. The science 
has developed this model and its properties, and this 
fact predetermined the evolution of notions about real 
"World. 


‘This ideology penetrated in mathematics, which for sake 
of physics began to study properties of objects, but not. 
operations with them. Moreover, a possibility to reflect 
specific character of real physical processes in the 
interconnection of cause-effect relations by 
‘mathematical operations is not realized. It is essential, 
that fundamental law of interaction establishes 
‘manifestation and description of elementary act of cause 
and effect interrelation, the law of manifestation of a 
Fact. It means that order in the World is conceived 
through manifestation of concrete facts. The action of 
law of interaction lies in the basis of these facts. 


So, there is a conclusion: the World is perceived 
through the discrete manifestation of motion forms 
evolution. Hence, the discrete mathematics of finite 
discrete aggregate can be applied to describe the World, 
but not the continual mathematics, which lies in the 
basis of traditional orthodox physics. All these 
circumstances lead to numerous problems and 
difficulties in description of our notions of reality, to the 
plenty of used principles, which aro in contradiction to 
‘each other, as R. Feinmann noticed once [3]. 


And what we can get from determinism, which is based 
ов fundamental law of interaction, law of cause апа 
effect interrelation? The change of force value in a 
reaction takes place, i.e. the change of value of tho 
potential gradient, 1-0. the change of energy 
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concentration. This circumstance is visually 
demonstrated by the operation of Archimedean lever 
ав well as in all phenomena of the real World. This 15 
Archimedean lever, where the loss of speed takes place, 
but there is a gain in force. And the load raised on a 
lower height than the way, which was made by the 
applied force, will give a huge power during its free 
fall. This power is higher in so many times, in how many 
times the time of the load fall is less than the time of 
action spent on its raising! And this is the fact, which 
determines specific character of creation in the real 
World. We should attribute both quantitative and 
qualitative characteristics to energy. This is the side of 
energy manifestation, which is reflected in Plank's 
formula: energy is proportional to frequency. 


Manifestation of fundamental law of interaction also lies 
in the basis of general universal regularity of evolution 
of real many-particle systems with the change in 
external conditions. This process develops in multistage 
way, and on the each stage the logarithm of the ratio 
between the event happened and the event to happen 
always is equal to the work of external forces. In other 
words, the relation of the event happened to the 
resource is in exponential dependence on the initial 
conditions and extent of external influence. Exponential 
character of development of processes is the evidence 
that Nature develops according to the law, which 
conserves itself during evolution. This regularity, which 
manifests everywhere, can be naturally called the 
Principle of Order. 


Fundamental law of interactions and Principle of Order 
appeared to be enough to describe and understand 
phenomena in the observed World. And itis natural to 
expect that this principle of Nature manifest in finer 
World also. This World includes lower and higher 
frequencies, which are not available for us yet to watch 
this wide-range frequency-wave emanating Universe. 


From all aforesaid we should make a conclusion that 
the logic, which exists in the traditional physical tool, 


appeals to the model and principles of the World of non- 
interacting elements using the range of regularities, 
which also reflect some features of the real World, but 
they do not include fundamental law of interaction and 
Principle of Order, which are necessary and sufficient 
to describe reality. Descriptions existing in traditional 
physics are phenomenological ones and concern only 
those aspects of the phenomena under investigation, 
which do not include possible qualitative changes 
during development of processes, because the main 
property of real processes of interactions (creation of 
new energy property) was excluded. 


‘The current situation in physics had a strong influence 
оп formation and development of other sciences, other 
fields of knowledge, since the logic of reflection of cause- 
effect links was initially excluded. Those are the links 
to determino existence, i.e. existence of constant 
creation of the World. All these circumstances give 
grounds to fundamentally revise educational programs, 
first of all, in physics, philosophy, mathematics, 
chemistry and biology. A change to the offered logic of. 
cognition, which is based on the Principle of Order and 
fundamental law of interaction, will fundamentally 
change our notions about the World as well as will open. 
big opportunities for new technique and technology. A 
Man has got huge opportunities in cognition and 
existence, but due to his immorality and features of 
incorrect aims in the logic of cognition he cannot use 
these gifts of Nature. We present wider and deeper view 
оп the World and a Man in it, which allow analyzing, 
watching and operating with those fields of reality, 
‘which manifest in finer World, World of higher frequency 
energies and other structures of fields. Logic of cognition. 
had not touched these structures yet. 
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‘Two kinds of energy, accumulated energy [1] and free 
energy [2], are considered as an inexhaustible source 
of natural energy created by Nature itself. It is 
ecologically clean and possible to be renewed in natural 
conditions, 


‘The energy accumulated in substance is released as a 
result of partial decay of substance in elementary 
particles. At that, the acquired defect of mass is so small 
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that it does not change chemical properties of substance 
and is compensated in natural conditions, Physical 
mechanism of energy-release lies in the fact that an 
electron in plasma layerwise takes sufficiently smaller 
elementary particles (electrino) from positively charged 
atoms or fragments of substance (ions). Electrino give 
their kinetic energy to plasma, heat it up and move 
beyond the bounds of reaction zone in the form of 
thermal and optical radiation. There is no substance, 
which could not take part in such process of energy- 
release, Le. phase transfer of higher form (PTHF). The 
most appropriate, available and low-cost substances 
aro ай and water, which play the role of nuclear fuel in 
PTHE It is turned out that usual combustion is also a 
process of PTHF, in which oxygen is a nuclear fuel and 
organic fuel is a donor of electrons. In the process of. 
combustion oxygen atoms get the defect of mass equal 


concentration. This circumstance is visually 
demonstrated by the operation of Archimedean lever 
аз well as in all phenomena of the real World. This 15 
“Archimedean lever, where the loss of speed takes place, 
but there is a gain in force. And the load raised on a 
lower height than the way, which was made by the 
applied force, will give a huge power during its free 
fall. This power is higher in so many times, in how many 
times the time of the load fall is less than the time of 
action spent on its raising! And this is the fact, which 
determines specific character of ereation in the real 
World. We should attribute both quantitative and 
qualitative characteristics to energy. This is the side of 
energy manifestation, which is reflected in Plank's 
formula: energy is proportional to frequency. 


Manifestation of fundamental law of interaction also lies 
in the basis of general universal regularity of evolution 
of real many-particle systems with the change in 
external conditions. This process develops in multistage 
way, and on the each stage the logarithm of the ratio 
between the event happened and the event to happen 
always is equal to the work of external forces. In other 
words, the relation of the event happened to the 
resource is in exponential dependence on the initial 
conditions and extent of external influence. Exponential 
character of development of processes is the evidence 
that Nature develops according to the law, which 
conserves itself during evolution. This regularity, which 
‘manifests everywhere, can be naturally called the 
Principle of Order. 


Fundamental law of interactions and Principle of Order. 
appeared to be enough to describe and understand 
phenomena in the observed World. And it is natural to 
expect that this principle of Nature manifest in finer 
World also. This World includes lower and higher 
frequencies, which are not available for us yet to watch 
this wide-range frequency-wave emanating Universe. 


From all aforesaid we should make a conclusion that 
the logic, which exists in the traditional physical tool, 


appeals to the model and principles of the World of non- 
interacting elements using the range of regularities, 
which also reflect some features of the real World, but 
they do not include fundamental law of interaction and 
Principle of Order, which are necessary and sufficient 
to describe reality. Descriptions existing in traditional 
physics are phenomenological ones and concern only 
those aspects of the phenomena under investigation, 
which do not include possible qualitative changes 
during development of processes, because the main 
property of real processes of interactions (creation of 
new energy property) was excluded, 


‘The current situation in physics had a strong influence 
оп formation and development of other sciences, other 
fields of knowledge, since the logic of reflection of cause- 
effect links was initially excluded. These are the links 
to determine existence, Le. existence of constant 
creation of the World. АП these circumstances give 
grounds to fundamentally revise educational programs, 
first of all, in physics, philosophy, mathematics, 
chemistry and biology. A change to the offered logic of 
cognition, which is based on the Principle of Order and 
fundamental law of interaction, will fundamentally 
change our notions about the World as well as will open. 
big opportunities for new technique and technology. A 
Man has got huge opportunities in cognition and 
existence, but due to his immorality and features of 
incorrect aims in the logic of cognition he cannot use 
these gifts of Nature. We present wider and deeper view 
оп the World and a Man in it, which allow analyzing, 
watching and operating with those fields of reality, 
‘which manifest in finer World, World of higher frequency 
energies and other structures of fields. Logic of cognition. 
had not touched these structures yet. 
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‘Two kinds of energy, accumulated energy [1] and free 
energy [2], are considered as an inexhaustible source 
of natural energy created by Nature itself. It is 
‘ecologically clean and possible to be renewed in natural 
conditions, 


‘The energy accumulated in substance is released as a 
result of partial decay of substance in elementary 
Particles. At that, the acquired defect of mass is so small 
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that it does not change chemical properties of substance 
and is compensated in natural conditions. Physical 
‘mechanism of energy-release lies in the fact that an 
electron in plasma layerwise takes sufficiently smaller 
elementary particles (electrino) from positively charged 
atoms or fragments of substance (ions). Electrino give 
their kinetic energy to plasma, heat it up and move 
beyond the bounds of reaction zone in the form of 
thermal and optical radiation. There is no substance, 
which could not take part in such process of energy- 
release, ie. phase transfer of higher form (PTHP). The 
most appropriate, available and low-cost substances 
aro aix and water, which play the role of nuclear fuel in 
PTHE It is turned out that usual combustion is also a 
process of PTHE, in which oxygen is a nuclear fuel and 
organic fuel is a donor of electrons. In the process of 
‘combustion oxygen atoms get the defect of mass equal 


to 10%, which constitutes the so small value that it 
cannot change chemical properties of oxygen and does 
not call killing radioactive emanation. 


There is a possibility to use energy properties both of 
oxygen and nitrogen of free air in the process of PTHE. 
‘To do this it is necessary to destroy nitrogen molecule 
at least in atoms or smaller fragments by some initiating 
influence. It is achieved by electrical discharge, 
‘magnetic flow, explosion and other means. These means 
consume much less energy than produced in РТНЕ In 
particular, such processes were achieved in combustion 
engines. Such nitrogen mode of operation and 
combustion is accompanied by oxidation to H,O, but 
not to CO,, which is more effective in energy and 
ecological aspects. Accordingly, the power of engine 
increases and organic fuel is saved. Exhausts from this 
process mainly contain water vapor [3]. 


PTHF processes with excessive power release (more 
than consumed power) were also obtained in heat- 
generators operating with water. 


Free energy diffused in the surrounding space could be 
transformed into mechanical, electrical or another kind 
of energy by means of vibration-resonance, 
electromagnetic and other energy systems. 
Classification of these systems as well as physical 
‘mechanism of energy transformation is given in [2]. The 
known Searl's engines can serve as an example of 
energy systems working with free energy. 


‘The developed physical mechanisms of energy-release 
processes will allow to create industrial, stably 
‘operating, ecologically clean energy systems, which do 
not consume organic and nuclear kinds of fuel, harmful 
for humankind, 
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Introduction 


In techniques and in our life we got used to certain 
physical notions concerning force. We usually use these 
notions in creation of automobiles, airplanes, rockets 
and other techniques, but we don't think about the 
origin of forces in general. Usually appearance of force 
їп continuum is connected with presence of momentum. 
gradient. 


A number of works, which describe various versions 
about origin of a force appeared [1, 2, 5, 8, 17,21, 22, 23, 
25, 30, 35, 36, 38, 39]. Different mechanisms of 
appearance of force are considered in these articles. 
Usually they consider origin of a force in one of the fields, 


which are: electromagnetic, gravitational and others. 
There was a theoretical attempt to connect the force 
initiation with energy gradient [33]. Experimental 
proof of force initiation due to energy gradient was 
obtained in the works (7, 38]. 


Below we made an attempt to show the general 
regularity of force initiation, which is connected with 
non-uniform distribution of energy in space. With this 
process, physical nature of any kind of energy and 
specific mechanism о force initiation does not play any 
role. These are only particular cases of general nature 
of force initiation. 


General nature of forces. 


We are surrounded by space, which is full of energy. 
Here we mean the energy of any nature: mechanical, 
thermal, electromagnetic and others. Energy is related 
‘with material world and its value is connected with the 
volume, 


Any particle (volume) of continuum has energy: 
A= AG yn) a 


where x, y, z aro Eighler's coordinates of the center of 
particle, t is time. 


‘Transmission of energy from one point of space to 
another one can take place by various methods, both in 
connection with energy transmission by material 
particle itself (which is a “carrier” of energy in this case) 
‘and without such transmission (for example, with wave 
motion). For the volume degenerated in ideal point the 
energy will be zero. That's why it is more comfortable 
to operate with the energy density concluded in the 
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increasing constantly. We are the first who analytically 
got the law of gravity of the masses from the known. 
‘equation of thermal conductivity. Appeared that on the 
relatively small distances (in the bounds of the Sun 
System) the law of gravity by Newton remains valid, 
but on the larger distances the sudden decrease goes 
оп (Gauss integral), which naturally solves the famous 
Zelinger's paradox of gravity. 


Аз a conclusion we should note that in the bounds of a 
stable galaxy of a spiral kind there is the circulation of 
ether. Ether moves from the periphery of the galaxy to 
its center (nucleus) by two spiral branches. This 
becomes apparent as a weak magnetic field (8-10 micro 
Gauss). In the nucleus of the galaxy there is the impact 
of two strings as well as there is formation of the spiral 


toroidal circles (protons). Then the protons form the 
adjoined vortexes around themselves (electron shells) 
and from the proton- hydrogen gas the stars are forming, 
which are moving to the periphery by the same 
branches. There they dissolve in ether at the periphery 
since the protons will loose their energy and stability 
due to the viscosity. Ether which have got the freedom 
‘will return to the nucleus of the galaxy and this process 
is going on in our galaxy for hundreds milliard years 
and it will keep going until the new center of vortex 
formation will begin to concentrate ether. Then the new 
galaxy will appear and our galaxy will disappear. But it 
will not happen soon and we have enough time to 
understand that we should return to the concept of ether 
in modern science. 


Experimental Demonstration 
of Cosmic Influence on the Earth Life 


in N.A. Kozyrev's Researches 
(“On the Influence of Time on Matter") 


Alexandra L. Belyaeva 
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Editor's note: this article represents a part of the big 
‘scientific conception “World models in the new scientific 
progress”. On applying of this conception a great 
number of practical technical devices have been created 
(as an example of such device we offer the description of 
universal electrical bio-heater, which was created by the 
group of researchers from Bishkek, Kyrgyz Science 
Technical Center “Energy” during the work on ceramic 
electroconvector). 


We have to note that the position of our editorial 
board concerning "timo" and Kozyrev's work is not 
dn a good correlation with the authors’ one. 


Nicolay Alexandrovich Kozyrev scientifically and 
experimentally discovered the action of relations’ 
interconnection, which was falsely named as time. Time 
cannot cause action because it is absolute and does 
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not have any physical sense (Samat Kadyrov. 
‘Monograph “Theory of unified field"). 


Author's note: relations’ interconnection is an 
interaction of structurally similar objects. It is a 
nuclear resonant gain-frequency process: in a 
stationary electric field, which is modeled by 
systematic organization, there is a development of 
similar to structural one, in-focus rays of powerful 
regular coherent radiations. These coherent radiations 
are determined by properties of chemical components 
of interrelated substances. 


According to N.A. Kozyrev, it is ought to expect not 
identical density of relations’ interconnection in space. 
Some processes decrease density; others on the contrary 
increase density of relations" interconnection. Action of 
the increased density is weakened according to the law 
of reversed squared distances; itis shielded by a solid 
matter, at thickness about 5cm, and is reflected by a 
mirror, according to the familiar optics law. The action 
of the decreased density on a detector is shieldod, but 
does not reflected by a mirror. Properties of a matter 
can be changed under the influence of relations’ 
interconnection. In this sense there is a big advantage 
in changes of electric current conductivity of resistor, 
‘which is brought into Witson bridge and is located near 
some process. For instance, in order to increase density 
it is useful to realize the process of evaporation of a 
volatile liquid; and for density decrease the process of 
cooling of a warmed-up agent can be realized. Due to 
these processes, change of conductor resistance is 
actually realized with opposite signs. Increase of density 
of the conductor with positive temperature coefficient 
leads to decrease of its resistance. At negative 
temperature coefficient there is an effect of the opposite 
sign. inthe direction of changes, caused by temperature 
changes. Such correspondence to fall in temperature 
should be observed at changes of other properties of a 
matter, because disorder in a matter structure is 
reduced along with fall in temperature. The researches 
have shown tho following results at the resistor, which 
was situated near processes of acetone evaporation on 
cotton wool and of solution of sugar in water. The 


relative resistance change of resistor was observed at 
the 6* or 5* digit after comma (or even at the 4* digit if 
resistors had especially high temperature coefficient). 


There is now a possibility to study the Universal World. 
not only by means of the investigated spectrum of 
electromagnetic oscillations, but also through physical 
properties of relations’ interconnection, 


At many researches the influence of relations’ 
interconnection on resistor electroconductivity was 
investigated. Acetone evaporation (at 10-15 cm distance 
from the resistor) was applied there as the process, 
which controls sensitivity of a system. However, the 
process of evaporation can influence on the resistor not 
only with density increase, but also duo to temperature 
increase that occurs at evaporation. In order to take into 
consideration this cooling effect, (in the area of 
‘evaporating acetone) temperature was measured by 
Beckman mercurial thermometer with 0.01°C 
multiplying factor. The first experiments (without 
thermal protection) have shown the fallin temperature 
by several hundredth of degree. This fall was enough 
to cause the changes of resistor electroconductivity. 
However, the thermometer had been keeping on the 
‘demonstration of practically the same fallin temperature 
at thermal insulation of the resistor. The thermometer 
reacted on the radiation of relations" interconnection at 
acetone evaporation. 


‘The part of the thermometer with a placed in a 
Pasteboard tube mercury tank was laid round with 
cotton wool and put into a glass retort. The experimental 
process was fulfilled near the retort, and the reading of. 
‘mercury altitude in capillary was determined by the 
scale of the thermometer through the closed window 
in the next room. The mercury altitude was decreased 
at dissolution of sugar in water (with steady 
temperature) and it was increased at the release of the 
squeezed spring, which was placed near the 
thermometer, 


‘The radiation of the relations’ interconnection was 
observed from many stars. It is caused by the inner 
processes, which take place on these heavenly bodies. 
‘The Sun (with its turbulent processes) radiates the 
relations’ interconnection besides the searched 
electromagnetic radiation. Actually, if sunlight is 
recovered with а thin screen, the significant influence 
ов the resistor will be discovered. The influences of 
the Sun to the Earth through the relations" 
interconnection become doubtless. These influences of 
the Sun should have a particular significance in vital 
functions of organisms, because it brings the beginning 
for life support, The totality of the researches 


demonstrates the dependence of matter state from the 
changes of the general background of the relations’ 
interconnection. The drift ofthe devices (that show daily 
changes) usually stops about at midnight and then 
changes its direction. As for the seasonal course, there 
is a density decrease of the relations’ interconnection 
in spring and summer; and there is an increase of it in 
autumn and winter. It is connected with the absorption 
of the relations’ interconnection by the vital functions 
of plants and with the return of it at their fading. There 
are indications at the seasonal changes of chemical 
processes. For instance, reaction of polymerization has 
more difficulties in its realization in springtime. V. 
Zhvirilis observations of minimum and maximum light 
admission by means of the crossed Nickolya prisms can 
be explained by tho crystalline reconstruction of these 
prisms. 


By Kozyrev, as being invisible, vital source is 
disseminated everywhere in Nature, thus possibility ог 
its accumulation is the only necessary thing. Such a 
possibility is realized in vital organisms because all vital 
functions counteract to the usual course of systems" 
destruction. The ability of organisms to keep and 
accumulate this counteraction is the reason, which 
determines the great role of biosphere for the Earth Ме. 
But oven if we assume, that spreading of life in Space 
is one ofits peculiar properties, biosphere will not have 
a decisive significance. 


Cosmic bodies (and first of all stars) can serve as the 
reservoir, which gathers vital source. Enormous stocks 
of energy flow out of stars in a very weak degree through 
the radiation of comparatively cold external layers. Inner 
stars energy is preserved so well, that even at the lack 
of supplement, matter of the Sun would become cold 
only at one third degree per year. For the Universe the 
creative source carries the relations’ interconnection. 
Thus cosmic bodies are necessary for support of life. 


Author's note: We apprehend relation's interconnection 
as natural radioactive background. Infact, it is a nuclear 
resonance gain-froquency interaction of inertial masses 
that depends on living systems, especialy on its rituals 
and that regulates its survival. Cosmic bodies regulate 
this process. Humanity is able to control nature only 
obeying to natural laws. In-focus beams of powerful laser 
streams аге formed in the electric field of living system. 
‘organisms. The creation of proton-antiproton pair in the 
living cells, alongside with the process of the absolute 
release of energy serves as a creative vital force. The 
process of radiation, support, absorption of energy by 
the organization (assembly of particles) is realized 
through the relation’s interconnection and regulates its 
total mass. 


Humanity is able to control nature only obeying to 
natural laws. 
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Life without Diseases 
and Old Aging 
Preventive Electrical Heater 
with Programmed Features 


Alexandra L. Belyaeva 


Email artem belyaevOmailrs 
ишеги. wer newphyscs hi ru 


Universal electrical bio-heater is intended for heating of 
rooms and preventive clearing of an air atmosphere from 
disease-producing organisms at continuous exposition 
(continuous work). The principle of its work 
fundamentally differs from those of the existing 
analogues. Carbon crystals are in the basis of bio-heater, 
which makes it environmentally appropriate. 


Bio-heater represents a range of ceramic cylinders, 
jointed with metal plates on top and underneath. These 
plates play the role of load-carrying structure. It is used 
in production areas and living rooms for heating 
alongside with destruction of pathogen microorganisms. 
One bio-heater with 0,2 КИЙ: power is oriented for 
heating of the area with volume 35-45m°(in the future 
production of modernized models powered from solar 
cells is planned). 


As distinct from the usual ой heater, preventive electrical 
bio-heater destructs agents of infectious diseases, 
whereas, according to the researches, oil heater 
stimulates their reproduction. 


Absolute ecological cleanness is obtained by release of 
the quarters from the effect of increased atmospheric 
dampness with the temperature, appropriate to sanitary 
code. Any type of mold or fungus disappears in the 
quarter and in the future these forms do not renew their 
existence (oven after removal of bio-heater). 


‘The absence of injurious radiations is attained by the 
following: features of raw material, which is used during 
the process of electrical bio-heater production; radiation 
is normal during bio-heater working. Pollution-froo 
temperature influence is attained by favorable infrared 
radiation, 


Among the other properties of electrical bio-heater thoro. 
are following: fire-safety; explosion proof, chemical 
inertness; enormous effectiveness from the point of view 
of electric energy demand. Structural simplicity 
facilitates its durability; there is nothing in bio-heaterto 
be broken. 


Technical aspects (applied Know How): In the process 


of technologic production of ceramic cylinders, from 
Which bio-heater is consisted, diamond-like cellular 
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ceramic structure with superimposed combination of 
atoms of lattice elements is created. Rhythmic work of 
cells, which form ceramic mixture, leads to resonance 
and creates a kind of blow wave (at micro level). This 
blow wave physically destroys microorganisms that 
have no calcium framework. It is related only to those 
microorganisms that are agents of infectious diseases, 
suchas: staphylococcus, enterococcus, enterobacterium, 
etc. Thus parameters of the evoked blow wave coincide 
with vibration frequency of the definite types of 
bacterium and elementals, These blow waves cause the 
similar effect in room near of bio-heater, e.g. colonies of 
microorganisms are noticeably decreased there (even 
at the absence of bio-heater in the nearest room). 


Due to its self-organization, bio-heater works in the range 
of living systems, it is approached to them. There is a 
realization of active connection with living coaly forms 
of biological systems. Actually the work of bio-heater is 
adjusted to them. Bio-heater properties can be 
programmed at the process of its production. 


Bio-heater is a patented product. Patent KR 
#464 МКІ C 04 V 33/24 "Ceramic mixture, 
possessing heat-radiating properties". 
Application #20010075.1 at Patent KR #464 
MKI C 04 V 33/24 "The way of creation of 
energy, renewable, programmed hard-phase 
ceramic-carbon mass structure". Application 
at Patent KR #464 MKI C 04 V 33/24 
"Technology of producing of electrical heaters 
with anti-resonant air prophylactic effect”. 


Finale product (FP) purchase is not more expensive than. 
those of existent models of electrical heaters. Cost value 
is noticeably brought down on organization of the scaled 
production. It is ought to take into consideration that 
from all existent types of heating, from the customer's 
Point of view, this one is the most energy-efficient. 
‘Manufacturing of such bio-heaters can be organized on 
the base of acting industrial production of ceramic 
fabrics. It will require some expenses. Moreover 
production service is rather cheap because there is no 
need in maintenance staff. 


Electrical bio-heater can be applied everywhere, where 
there is a need in: a) economical heating; b) decrease of 
air moisture; c) disinfections of rooms. 


Аз for the Шо cycle of bio-heater it does not become 
obsolete morally and technically. It is produced from the 
materials, which are not liable to wear. 


The invention has a certificate of KR Gosstandart. From 
tho end of 1998 the first unimproved modification of bio- 
heater (with power 0,6 KWtt) were put into serial 
production in Bishkek (with small test production runs). 
This time bio-heaters are readily used as medical 
equipment in hospitals and maternity hospitals in 
Bishkek. Inventor: Alexandra L. Belyaeva. 


Technical Report 


‘The comparison of quantity of heat energy, 
required for heat of rooms, and of heat quantity, 
which is produced by Belyaova's electroconvector. 


Mavlyanbekov Sh. Yu. 


Editor's note: this calculatious demonstrates the 
advantages of the device, which at 340 Wet energy 
consumption produces about 700 Wee of heat power. 


‘The calculation of heat output, coming from the ceramic 
electroconvector to а room, was based on the basis of 
research statement of EVNA.0.2/220 electroconvector's 
influence on air micro flora of industrial rooms at 
23.10.01. - 06.11.01. period. 


‘The researchers were carried out in the arbitrary room 
їп a four-storied large-panel building. This room was 
оп the 3" floor, with facing east windows. The room 
was of 52.5 m? air-space, 35 m height and 15 m? area. 
The calculation of heat, was made on the basis of 
“Methods for calculation of the requirement in heat and 
electric energy of buildings”. These methods were 
registered by Department of Justice of Kyrgyz Republic 


оп 08.09.2000, #154. According to the normative data, 
temperature of inner air (t) in the room must bo equal 
to +20° C. In Bishkek planned specified temperature of 
external air (t,,) for heating is minus 23°C. The average 
temperature Gf heating period is t,,= -0.9'C, specific 
heat characteristic of the building is 

а=04 Kcal/m h °C. 


Medium quantity of heat energy, which is required for 
heating, is determined by the formula: 
Q, heating = q-V t, —1,) 1.12 
Ut), =1, ai 


O,heating=0.4-525-(20+23}1.12 
((20+09)+(20423)]=492Kealm 


‘Thus at the average annual temperature of the heating 
period, which is:t,,= -0.9°C, the quantity of heat energy 
required for this room, comes to 492 Kcal/h. 


According to the research statement, tho trials of the 
electroconvector with 20007 power were carried out 
at the following external air temperature: +10.2°C; 
+8.5°C; +10°C; +6.6°C. The calculation data and results 
of its examination are brought together in a table. The 
parameters of electroconvector with 340Wt power are 
demonstrated in the same table, 


Table 1 
Table of determination of heat entry and heat consumption's correspondence in the experimental room 
А == = 
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[ио [+0 0277 TOO 
(0.000235) 
+10 | оз 0355 130 
(0.000305) 
spes x 0366 100 
(0000315) 
766 | +9 9338 92 02033 034033 
0.000291) 0.002 
Calculation data demonstrate a considerable economy 
of heat energy at daily unevenness of external air — _ 4.93.5, 67.3434 10 =727 Wit/mè 


temperature. 


Heat productivity of the new structure of electric 
Convector with 340Wtt power was calculated on the 
assumption on the suggestion that heating of the room 
is carried out by the irradiation at the process of heat 
exchange. 


E-g C Ta" 


малае 


where: C, =5.67 Wt/m* K*is a radiant emittance of 
blackbody, £=0.99 is an emissitivity factor of the 
surface of earthenware duct tube; T=70°C=343 Kis the 
temperature of the surface of earthenware duct tube. 


Оп substitution of the known values into the formula 
we get 


‘As the area of irradiation surface is equal to S=0.96 mê, 
then quantity of heat, which is evolved by the convector, 
comes to: 


E, = S- E 096-727 = 608 wet (or 600 Kcal/h) 


‘The quantity of heat, which is required for the heating 
ofthe room, is 492 Kcal/h (at the external air temperature 
‘equal to minus 0.90 and temperature in the room equal 
to plus 200), 


Thus, electric convector with 340 Wtt power is able 
to heat totally the room with 60m3 area. 


Editors note: 340 input and 700 output!!! 


Longitudinal Waves in Vacuum: 
Creation and Research 


Ph. Dr. КИШ P Butusov 


190121, Saint Petersburg, Angliyeky prospect, 5:18 
Tel: (012) 113-8811 


Tho author presents a new elegant system, which is 
the symmetrized Maxwell's equations. In practice it 
gives a possibility to create the longitudinal waves in 
Vacuum. This system is of great importance in 
telecommunications and aerospace technigue. 


There is a stable paradigm in electrodynamics that the 
existence of the longitudinal waves in vacuum is 
impossible. This paradigm played its negative role 
preventing scientific minds from solving this problem, 
However, Maxwell was not as categorical in his opinion 
on this question as his following were. 


Particularly he wrote: "Science of electromagnetism as 
well as optics is not able to confirm or deny the 
existence of longitudinal oscillations. 


‘Maxwell's dynamic equations are usually considered 
as partial derivatives in time. However, the total 
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derivative in time includes the so called substantial 
derivative, which was shown in the equations for the 
moving coordinate system. In particular, one of these 
equations was written by Maxwell himself to explain 
the phenomenon of electromagnetic induction 
discovered by Faraday. This induction takes place in 
the conductor moving across the field lines of 
electromagnetic field 
E=VxB o 

Other equations were obtained later by other scientists. 
Inthe table I below Maxwell's equations are given in a 
split form. Their static and dynamic parts are given 
separately as well as the equations for moving and fixed 
coordinate systems. Such matrix concept of Maxwell's 
equations allowed finding their incompleteness. Really, 
the analysis of the matrix shows its high symmetry. 
However, full symmetry of the system of equations is 
broken by the absence of the equation (X). It seems to 
be strange and calls a desire to remove this defect in 
such an elegant system of equations. 


А now equation is introduced in the Table 1 for the full 
symmetry of the matrix: 


w 


Fundamental Properties of 
Aether 
‘Alexander M. Mishin 
Author's note: In the article the principles 


determining major properties of aether are 
formulated on the basis of an empirical material. 


Real aether [1-6], the primary and superfine essence of 
which is still a secret, has turned out to be absolutely 
non-standard superfluid three-dimensional material 
medium, which simultaneously is at solid, liquid and 
gas phases. The first master phase of aether is a 
specifically solid absolute space or an energetical 
"bottom" of the Universe (“celestial stronghold"). At 
that the solid phase is considered as mesomorphic 
vortical-wave structure, which has particular 
holographic properties. Classical matter represents to 
be one of the stable and energetic space-time levels of 
the Universe. Aether vortexes exceed all conceivable 
space scales, have quasi-material properties and create 
a great number of stereo-dynamic subspaces (parallel 
worlds) 


‘The first basic principle, to which aother entirely follows, 
is the principle ofthe least disturbance (the least action). 
Many well-known and unknown physics laws are the 
subsequent of this principlo. In particular, any motion 
in macroscopic aether happens in such a way to 
minimize the interaction with the matter of our world, 
with zero moment of the disturbance momentum. Inthe 
classical physics this principle has been reflected as 
Le Shatelye principle, as variation principle, laws of 
thermodynamics etc. 


Tho second principle is the principle of fractality, which 
confirms the similarity of forms and properties of 
quantum aether vortex structures regardless of their 
space scale. This principle also determines the Universe 
as steroodynamically multivariate system in the form 
of hierarchy of vortical-wave structures of the unified 
aether (fractal matzeshka). On the researching of the 
‘macroscopic objects of the Universe it is possible to 
make a conclusion about microcosm structure if taking 
into account the changes of frequencies and velocities 
of action transmission, 


In the third place there is а principle of physical 
autonomy, which confirme that any solitary mass (for 
example a planet) creates aether system. The particular 
principle of relativity, which reflocts ono of tho fractal 
properties of the Universe, can be applied to this system, 
Such autonomous mass becomes similar to the 
‘minjuniverse with its aether subspaces, which repeat 
the basic phases of the Universe spectrum in more 
narrow (which depends on the size of mass) frequency 
band of space-time frequencies. Thus, in the local 
system of the Earth solid aether reproduces the 
structure of gravitational field with energy "bottom" in 
the mass center. As the result such spherical body 
occurs tobe an energy drain and warms up from within. 
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‘The fourth is the principle of interaction between matter 
ава vortex-wave forms, which do not depend to the 
spectral part of the Universe, that is quasimatter. This 
is the principle of new interaction in nature. The value 
of energy interaction in each experiment diminishes in 
time according to exponential law that is explained by 
the forming of energy informational or adaptation 
barrier, which separates parallel worlds and reflects the 
properties of vortex tenacity of aether as superfluid 
medium. At that, time of interaction ie proportional to 
the size of quasimatter and the barrier for the earthly 
conditions is lowered at the indefinite period, on the 
assumption of only thrice-repeated observation of forces 
(triad law). 


According to this principle, aether dynamic experiments 
in the earth laboratory do not have classical 
repeatability that, from the one hand, gives occasion to 
doubts in the objectivity and scientific character of the 
non-traditional experiments and from another hand it 
is the most reliable test feature of macroscopic aether 
motions. Biosystems have special relations with this 
principle. 


Tho fifth is the principle of many-dimensional 
autobalance of forces. All vortex and linear motions of 
macroscopic aether organize themselves in the way that 
in the band of space-time spectrum of the local system 
(usually with the aid of fluid and gas aether) occurs to 
be self-balanced, that is they have zero resulting 
impulse and the moment of impulse due to the existence 
of the proportionate antivortexes and antistreams of 
another spectral structure at the same space volume. 
The self- balanced vortex structures and streams are 
practically closed for the outer watch from the direction 
of our material world, at least with respect to the 
methods of classical physics. The principle of 
autobalance of forces reflects aether properties as 
unified synergetic system and has a significant applied 
meaning, 


Let call the principle of viability of aether dynamic 
systems as the sixth principle. Only a stereodynamic 
multivariate system is a viable one, that is a system, 
which during a definite period of time has the 
‘opportunity, called as Ме cycle, to realize interconcerted 
self-oscillating processes of vortex-wave character 
simultaneously at different phase states (subspaces, 
layers) of aether. The most important features of such a 
system are its space-time quasimaterial (vortex-wave) 
broadbandness and finite time of existence, which is 
determined by the conditions of creation of the energy- 
informational barrier. Self-oscillation regime demands 
the presence of an energy source, oscillatory circuit (a 
pendulum) of any character, intensive process (of 
negative tenacity) and a channel of positive feedback 
(negative entropy). 


In tho sense, referred above, any material system is 
viable and occurs to be a big system in the form of 
coordinated community of multivariate subsystems. In 
its turn each big system as a part of the hierarchy is a 


constituent of bigger system, until everything is 
embraced by the Biggest System, that is tho Universe. 


The seventh principle of the universal energy 
interchange is the physical realization of the law of unity 
and struggle of oppositions. This principle determines 
spontaneous creation of thermodynamic and 
antigravitation potentials. Any local matter mass (a 
body), situated in the open space, creates an exchange 
process with the surrounding aether volume in the way 
that more fine-structure fluid aether is absorbed by the 
body, and the less power-consuming gas aether is 
radiated. As the result the body as a heat engine gets 
energy due to the cooling of aether exteriors. At that, 
antigravitation forces acts between bodies and aethor 
exteriors, which have different temperature. 


This principle, which establishes the existence of 
antipodes of the second law of thermodynamics and 
Newtonian attraction, is realized mainly in cosmic scales 
and explains in which way the energy is created in the 
bowels of planets and stars and why the Universe is 
stable as regards to gravitation. Obviously, the most 
unexpected for the modern Physics is the discovery of 
non-traditional nuclear processes where conditional 
reactions of decay and fusion occur at the usage of 
quasimattor. 


Moro deep research of new experimental results and of 
the stated above scientific principles lets to determine 
the priority-driven strategic tendencies in Physics, to 
open more entirely the laws of mechanics and 


thermodynamics of many-dimensional aether, including 
the theory of non-traditional waves and new types of 
electromagnetism. At that, the supreme aim is the 
research of differences in aetherodynamics laws on the 
Earth (in a laboratory) and in outer space, the 
unknowing of these differences has caused logical 
insularity, false all-sufficioncy of classical physics, which 
had refused as “not wanted" the aether conception and. 
fundamental Universal laws. 
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Irving Langmuir and Atomic 
Hydrogen 
Nicholas Moller 


Editorial 


In this paper Dr. Nicholas Moller describes the history of 
development of Atomic Hydrogen technologies in details. 
Itis remarkable that this technology can be applied not. 
only for welding processes but also as a clean free energy 
source. It is important to note that in this case the 
hydrogen process does not involve a consumption of 
hydrogen, which is not combusted in the process. Atomic 
hydrogen is not really a fuel but rather a medium, 
gateway or a super-conductor of ZPE form the vacuum 
of space, converting ZPE radiation and ultra-high 
frequency electrical energy into infrared (heat) radiation. 


This is the story of Irving Langmuir who was the first 
to develop a theory on Atomic Hydrogen on the basis of. 
‘empirical research and experimentation. His work in this 
field lasted from 1909 to 1927. During this period he 
was employed by the Research Laboratory of General 


Electric Company. Patents and discoveries developed. 
by Langmuir during his time with General Electric were 
to а considerable extent instrumental in laying the 
foundations for what is today one of the largest 
corporations in the world. 


‘The question that gave birth to this article, is why his 
work and discoveries on Atomic Hydrogen were the only 
work that received hardly any attention at all and why 
his revolutionary breakthrough was deprived of world 
attention for almost 100 years? This question becomes 
‘even more relevant when taking into consideration the 
high standing he enjoyed with his contemporaries 
including being awarded the Nobel Prize in Chemistry) 
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and it is better to make it distantly after exclusion of 
‘man presence near experimental stands and devices. 
At the same time it is quite obvious that on applying of 
small capacity and fixed time of irradiation it is possible 
to develop methods for curing of human diseases, which 
are considered now as incurable (for instance of 
diabetes, some diseases of haematogenic system, of 
cancer and possibly of AIDS. 
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Effect of Magnetic Blow Wave 
Field on Wine Systems 
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Russian Institute of Canning industry, Shkolnaya Street. 78. 
142703 Vidnoe 3. Moscow Region, Russian Federation 


Introduction 


Authors communicate the data on influence of Magnetic 
Blow Wave (MBW) field on several wineproducts. It was 
found, that MBW did not lead to significant changes in 
the major components of the wineproduct (sugar, 
organic acids, minerals). At the same time the taste and 
aroma of treated wine become more pleasant; content 
ofheavy alcohols and wine stone in the treated samples 
was less than in non treated ones. A mechanism of 
transformations was also discussed, 


Keywords: Magnetic Blow Wave (MBW), Wineproduct, 
GLC of aroma compounds and ethanol, HPLC of sugars, 
Atomic Absorption Spectrometry (AAS) of minerals, 
Heavy alcohols and aldehydes, Wine stone, Turbidity 
tendency, Organoleptic evaluation 


Magnetic Blow Wave (MBW) was obtained for the first 
time during the investigations on ball lighting 
generation under the laboratory conditions 
(Shakhparonov 1994). MBW as a physical object is 
Interesting because of some facts, which suggest that 
MEW is a magnetic monopole. The MBW can also 
interact with the matter and transforms it in a definite 
way. Typical example is an elementary carbon in the 
form of graphite, which is transformed by such magnetic 
treatment into ferromagnetic substance (ibid). 
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‘The graphite, which is intially diamagnetic, transforms 
to paramagnetic one with general radiation doze of 
about 710? neutrons/eny. Other types of radiations 
could not affect this way (Svoistva 1975). So one unit of. 
MBW can be considered as 1-10" of neutron masses. This 
fact may be regarded as an indirect evidence for 
assuming that MBW and magnetic monopole are the 
same things. In the absence of excited radioactivity a 
slow MBW [v/c < 1:10] occurs, which does not ionize 
atoms (Devons, 1963). Therefore, their interaction with 
the matter can be observed only indirectly. No data exist 
оп the interaction of MBW with organic substances. The 
experiments and results reported in the present 
communication may be a starting point for development 
of technology and to formulate the methods for vintage 
wine and best quality spirit production. 


‘Materials and Methods 


Assuming that MBW and magnetic monopole are the 
same things, a number of conditions were selected for 
all experiments. The MBW source and the samples were 
placed in the same axis and the axis was oriented 
according to magnetic meridian direction. Such 
‘magnetic orientation is appropriate, as the energy of 
magnetic monopole theoretically increases in a 
magnetic field (Devons, 1962). All of samples were 
placed at 250 cm distance from MBW source, in 
hermetically closed glasses. It should be noticed that 
MBW could penetrate through many other barriers, for 
‘example into cast iron reservoir with wall thickness of 
5 сш (Amaldi, 1970) 


‘The quality investigations were made by using of 
standard equipment. HPLC, equipped with 
relractometric detector was used for sugars estimation. 
Separation of organic acids in forms of their ethyl esters 
and acid esters was carried out chromatographically 
using a column packed with polyethylenglycol 
succinate and the following temperature option: initial 
temperature is 120°C, final temperature is 220°C, 
temperature growth rate: 8°/min. GLC was also 
employed for determination of ethanol. Minerals content 


was examined with Atomic Absorption Spectrometry 
(AAS). Electronic spectra of samples were obtained with 
double beams UV Vis spectrophotometer equipped with 
permanent wavelength scanning. Redox potential was 
‘measured with EV-74 potentiometer. 


The aroma alterations in the wine samples were 
investigated by GLC method after preliminary 
concentration of aromas by solid phase adsorption. The 
concentration was carried out by barbotation of inert 
gas (nitrogen) through liquid and consecutive catching 
of volatiles with tube trap, filled by Polysorb 1 sorbent 
(Lur'e 1972). The well-known analogue of Polysorb 1 is 
Porapak Q. The tube may be regarded as a short 
chromatographic column, and volatiles go through it 
according to their retention times. The choice of sorbent 
was motivated by the fact, that retention times of water 
and ethanol was rather small (ibid). Thus, a 
concentration process can be ended at the moment, 
when water and ethanol have passed through the 
column, as the other volatiles remained bonded. The 
aroma desorption was made with ethyl ester. The 
analysis of the concentrates obtained was carried out 
with gas chromatograph equipped with flame ionisation 
detector (FID), column 3m x 3 mm, packed by Carbovax 
Mon the Supelcoport. Temperature for the analysis was 
programmed from 100 to 190°C with increase of 1°/min. 
Isothermal conditions in the borders had durations of 2 
and 40 min respectively. The “mild” conditions of 
separation were also employed (initial oven temperature 
was 80°C with isothermal condition duration 5 min, 
temperature growth rate 1°/min, final temperature 
150°C and isothermal condition duration 40 min). 


Optical activity was tested with Spectzopol at D line of 
Na (580 nm). The samples were evaluated 
organoleptically by a group (12 persons) of workers from. 
Russian Institute of Canning Industry. Turbidity tests 
were made under the methods of Valuiko et al (1987). 
In some cases, qualitative tests were completed by MPL 
turbiditymetrie measurements. Before testing samples 
were filtered. Determinations of heavy alcohols and 
aldehydes contents were carried out in accordance to 
National Standard (GOST, 5363-67) as follows below. 
Determination of the constituents of "heavy spirits" 
pentanol, i butanol) was based on reaction of the sample 
with salicylic aldehyde in a presence of Н,50, Rose 
colour develops if sample contains the heavy alcohols. 
The density was measured with Vis-photometer and 
the quantative determination was carried out using 
standard graph made with mixture solution of i pentanol 
and i butanol. A method for determination of aldehydes 
content is based on a reaction of fuchsine sulphite. The 
developed colour was measured with Vis-photometer. 
Calibrating plot constructed basing on typed solutions 
was used for quantification. 


Results and Discussion 
Investigations of wine quality changes after MBW 


treatment were performed using two samples of 
portwine (“Zemfira”) type wine. Sample 1 was a 


reference (non treated) and sample 2 was treated with 
MBW. 


In both samples, the fructose and glucose levels were 
practically the same and amounted to 
43.8+ 3,32.22.5 g/l respectively. Sucrose and maltose 
were absent. Total sugar content was 76.0 g/1 though 
the level marked on the label was 80 g/l. It is thus. 
apparent that the treatment of wine with MBW does 
not lead to noticeable changes of sugars content. 
Results of organic acids determinations are given in the 
Table 1. 


Table 1 
Main organic acids content, g/1 
Acid | Treated wine | Initial wine 
Tactic 0.0265 0.00187 
Oxalie 0.010 0.0088 
Succinie | 0209 ола 
Malic 456 422 
Tartrie 0.0805 0.0895 
Citric 0.401 0483 


Standard deviation for the determination method was 
estimated as 7 %, This fact shows that differences in 
organic acids content are not significant. It should be 
noted that a tendency of slight increase in light acids 
(up to malic) in the treated wine was observed in 
contrast to noticeable change in more heavy acids. Tho 
ethanol content of both of samples was 181 and 
184 g/l for non treated and treated samples, 
respectively, though the label on the bottle indicated 
190 g/l concentration. Standard deviation was 5%. Thus, 
MBW treatment does not lead to significant changes in 
alcohol content. 


Atomic Absorption Spectrometry (AAS) data indicated 
that the samples were practically identical in terms of 
К, Na, Ca, Mg, Fo, Cu and Zn contents (data aro not 
shown). 


Similarly, spectra of treated and non treated wines, 
diluted 150 times before photometring, were practically 
identical, thereby pointed out that polyphenols are 
unchanged 


When wine is industrially treated with IR or microwave 
heating, ultrasonic, ultraviolet and а radiation, different 
reactions occur and there include redox reaction, 
esterification, condensation, hydrolysis, Maillard 
reactions, etc (Kishkovsky 1988). Most of reactions aro 
accompanied by redox potential changing. Increase in 
Redox potential points out the increase in concentration 
of oxidants, i.e. oxygen, peroxides, and other 
compounds, which are electron acceptors. Redox 
decrease is а result of oxidation processes (ibid). Redox 
potential was practically constant (A E= 145 mV and 
180 mV in samples # 1 and 2 respectively). Evidently, 
oxidation processes, like they occurred during heat 
‘treatment, were absent during the MBW treatment. 
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One of the important reactions to be considered is the 
Maillard reaction. Essentially it appears in form of 
browning, decrease in reducing sugars and amino acids, 
and new aromas formation. While our result evidences 
оп absence of irrelevant aromas, alterations of wine 
colour, and sugar content, thereby indicating 
insignificant contribution of Maillard reaction on wine 
quality changes due to MBW treatment. Technological 
treatment often leads to esters accumulation that 
improves wine aroma. It's well known that the most 
important in this context are the esters of C,-C,, fatty 


acids (Kishkovsky 1988). During heat treatment, storage 
and other physical influences, different kinds of acid 
esters accumulate. These have weaker aroma than 
esters of fatty acids. But their appearance proves the 
existence of esterification processes. A comparison of 
aromas chromatograms of the samples 1 and 2 proves 
occurrence of changes in concentrations of the 
individual substances (increasing of peaks length with 
retention times of 13.10, 100.9; decreasing of peaks 
length of 54.85 min). An order of peaks exit of different 
volatives is given in the Table 2. 


Table 2 
Exit order of different volatiles 
Exit order, from | Retention time in our | Exit order, from Retention time in] 
published data for | experiments, min published data for our experiments, 
Carbovax 20 M. Carbovax 20 M min 
Acet aldehyde 38 i-Pentanol 2358 
Ethyl acetate ат Ашу butyrate 
Diacety 482 Acetone 
Methanol 491 n-Pentanol 2792 
Ethanol 601 i-Amyl valerate 
n-Propanol Ethyl lactate 
i-Butanol 13.58 Ethyl caprilate 526 
Butyl acetate 13.59 Acetic acid 
Butyl acetate Diethyl succinate 
Ethyl valerate Ethyl laurate 
n-Butanol 17.73 Phenyl ethanol 
Ашу! acetate 20.70 Diethyl malate 


А comparison of retention times of components with 
peaks of standard substances of wine aroma Indicates 
that butyl acetate and i-butanol are very close to peak 
2. Data on chromatographic separation with mild 
condition showed that i butanol and butyl acetate peaks 
exited simultaneously. Organoloptic evaluation recorded 
а nice smell in the treated wine, thereby due to the 
formation of butyl acetate. Data indicated the presence 
of ethyl malate, ethyl tartrate and ethyl citrate in the 
samples, in addition to two peaks corresponding to 
ethyllactate and ethyl oxalate. The large experiment 
error does not allow any inference on changes of their 


height after magnetic treatment. Identification of peaks 
with retention timo factor especially in such complex 
system is not unquestionable. However, the best way 
is to use the chromato mass spectrometer, which allows 
inference according to their individual mass-spectrum. 


Organoleptic evaluation can depend on aliphatic 
alcohols content. Determination with GLC shows (Table 
3), that their quantity in the both samples is rather small 
with respect to average values taken from literature for 
this type of wines. Thus such changes can not be 
recognized with such evaluation, For both of samples 
pH was equal to 4.0. 


Table 3 
Aliphatic alcohols content, mg/1 
Average 
Alcohol Sample #1 Sample #2 literature. 
values 
(Kishkovslcy 1988) 
Methanol 80-350 
i-Propanol 0,3-3 
n-Propanol| less than 20 5-50 
ibutanol | less than 20 less than 20 20-100 
a-Butanol | less than 10 less than 10 240 
iPentanol | less than 20 less than 20 100.250 
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‘The results of optical activity measurements indicated, 
that both samples are not optical active. Filtration, 
clarification and dilution could not change the optical 
activity. Perhaps, there is a compensation of different 
forms of D- and L- compounds in the samples, thus 
total activity was very close to zero, and magnetic 
influences could not change equilibrium between the 
forms. 


Organoleptic evaluation of more delicate taste and 
aroma of the treated sample with respect to non treated 
one, MBW treated sample as more complete, harmonic, 
noble, and natural in contrast untreated sample was 
recorded as excessively bitter and sour in spite of 
practically the same pH of samples. 


It is interesting to test the tendency of wine to make а 
different kind of turbidity after the MBW treatment. Data 
showed that both samples were not positive for protein 
turbidity. In term of reversible colloid turbidity 
formation, after storage at 75*C for 1 day, the MBW 
treated sample was homogeneous, in contrast to the 
formation of different phases with different 
refractometric numbers in untreated sample, Both the 
phases in untreated sample were liquid, with a density 
very close to each other, but the borders of phases were 
like broken lines when crystallization begins in 
crystallization process. This alteration in untreated 
sample may be due to micelle state changes or of 
structurization of product, 


Tho tendency test for polysaccharide turbidity based 
ов the reaction with phenol in presence of H,S0, and 
determination of the derivative formed by 
photometrically, indicated, that difference in 
concentrations of polysaccharide in the both samples 
are very small, the levels being 119 and 106 mg/l for 
untreated and treated samples respectively. These 
values are close to range of polysaccharide stability 
(150-200 mg/l), and thus do not allow any conclusion 
ов changes of relative stability of the samples. A 
tendency for polyphenols turbidity, due to polyphenols 
associates precipitation upon addition of salt did not 
show differences. Turbidity, as determined in MPL 
apparatus, was 15 FEM as against value of 0.2 FEM 
before testing in untreated sample. These numbers were 
respectively 14 and 0.3 FEM for treated sample. Thus it 
indicates that both the samples are very stable with 
respect to polyphenols turbidity and that the magnetic 
treatment does not lead to alteration in the polyphenols 
stability, 


‘The data on the colloid stability indicate, that both the 
samples showed rather high resistance against protein, 
polysaccharide and polyphenols turbiditios. Besides, 
treated sample showed higher stability with respect to 
reversible colloid turbidities 


It is interesting to investigate as to how heavy alcohols 
and aldehydes, which aro often produced, when low- 
grade technology is used, are affected by magnetic 
treatment. For these studies, a system of simple mixture, 
consisting only of spirit and water, was used. 


(Commercial vodka bottled in standard 0.5 1 bottles and. 
artificial solutions, containing 40 % of food derived 
rectified spirit were used. Data showed, that MBW 
treatment significantly influenced the heavy alcohols 
content, as the reduction in heavy alcohol was more 
than two times. In addition, it reduced aldehydes by 
moro than 3 times in vodka, and more than 30% in 
rectified spirit, Data indicate that efficiency of aldehydes 
removal is higher when the sample contained higher 
level of aldehydes. Thus, the MBW treated vodka and 
rectified spirit will be better than untreated one. It is 
however stressed that untreated samples were also 
recorded as good by sensory panel. So, limits for 
aldehydes are usually present in high quality vodka 
‘established by National Standard (GOST 5363- 67) are 
6- 15 mg/l. Thus the organoleptic evaluation of samples 
does not allow to find difference in aldehyde levels in 
these samples. 


Table 4 
‘The main results of heavy alcohols and aldehydes 
determination 
(mg/1) in vodka and solution, contained 40 % of 
rectified spirit 
Wodka | vodis | piit | spit 


Sediments formation and its character were also 
evaluated. The sediment in treated grape juice was 
dense and more dark, the formless, non crystalline sort, 
and gel like form. The volume of the sediment occupied 
up to 30% of total volume. The sediment did not sink or 
float, nor it stick to the walls of glass. It was found that 
100 ml of juice gave about 165 mg of dry sediment. 
Microscopic investigations showed an absence of any 
kind of bacteria or fungi in the sediments. 


The effects of high energy of magnetic influences on 
sediment were also investigated. The experiments were 
carried out with "Portwine Erevanski, vol. 0.5 1, white, 
spirit content 19 vol %, sugar 10 %, prepared according 
to GOST (National Standard) 7208-84". Crystalline 
sediment appeared on the walls and especially on the. 
bottom of the bottle after the BMW treatment. Ап 
amorphous precipitate was also presented, and it can 
be separated by decantation, Crystalline sediment, after 
washing with ethanol and drying to constant weight, 
weighted 69.2 mg, and was of bright brown colour. А 
tartrate content as a tartrate acid, of the sediment was 
59% mass. If it is considered as a tartar (a wine stone) 
of potassium sodium tartrate, then tartar content in 
sediment works out to be 86%. If it is considered as a 
tartar of dipotassium tartrate, tartar content in sediment 
will be 93%. 


Generalization of data shows the positive effect of 
magnetic treatment on the wine samples, leading to 
harmonic taste of treated wine and absence of non 
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pleasant tastes. Most of the changes were found to bein 
the flavour and taste components, which were minor 
substances in the product. For example esters 
concentration changes during the treatment. At the 
same time the content of major components, such as 
sugars, organic acids, particularly, heavy organic acids, 
and especially ethanol remain constant. It seems logical 
from kinetic point of view, when simple processes, like 
esterification, are preferable with respect to many 
stages reactions, and reactions with high activation 
energies, which can go at hard conditions. Also, it seems 
logical that magnetic treatment may influence on 
electrical state of colloid species. Thus magnetic 
treatment can be considered as mild, selective in the 
comparison with many other physical methods. 
Nevertheless, the changes lead to acceptable 
energetical and nutritious value of the product. Data 
show that difficult problems, such tartar removal, can 
be solved by MBW treatment. 
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‘The concepts of active and passive interaction between 
the moving object and the space form the basis of the 
new principle of motion. 


So as to be more understandable, let's consider what is 
the old principle of motion. For this we will use the 
concept of a moving object and the space in which the 
object is moving. Naturally, material objects and the 
space can't interact between each other directly, 
because the space is the philosophical category. In this 
case we can understand physical essence of natural 
phenomena easily. In our view, the material objects 
interact with some fundamental energy of space (FAM), 
which fils all space with a different density. Thus the 
energy (FAM) is inalienably connected with the space. 
One of the first names of this energy is "ether" in the 
early scientific works. So, for the simplicity we will 
accept that the object and the space interact between. 
each other. 


‘Thus, all existing methods of motion which have been 
invented by mankind till the present time are based on 
activity of the material object that means the one 
expends some energy to produce the motion, and at 
the same time space is passive, it means that space 
does not need to spent any energy to move the object. 
‘And so in common case space tries to keep the object 
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in the former state interfering with accelerated 
movements of the object (in accordance with the 1% , 
the 2-4 and the 3" Newton's laws). 


It should be noticed that such methed of motion (for 
the speed, which is much less than the speed of ight) 
takes place both in animate and inanimate natures. In 
this case the level of energy of motion and reaction of 
space (or an environment) are not very high 
Incidentally, the energy of object can be of different 
types: electrical, chemical, biochemical, mechanical etc. 
‘The common consequence of this type of motion is 
existence of the inertia, The classical physics can't 
answer the question: “what is inertia?» The same 
situation is applied to the concept of mass, which is 
closely connected with inertia. The classical physics 
says that the mass is a measure of inertia. 


‘There is the new principle of motion of material object: 
the object is passive and space is active. In this case 
it's more favorably for space in the energy aspect to 
move the passive object and to spent some power then 
to keep the object in the present place in the former 
state of immobility (in accordance with the 1", the 2«* 
and the 3“ Newton's laws). And so we should introduce 
the d^ law of Newton's mechanics. It says that there 
are the systems of coordinates in which the body is 
moving not rectilinearly with acceleration when this 
body is in the state of immobility. 


‘The basic and the main differences of the offered 
principle of motion from the existing methods at the 
end of the XX century are the following: 


1) The absence of inertia of motion; 


2) There are no limits for the speed of motion; 


3) The absence of “fuel reserves 
moving material object. 


"on board" of the 


Nikola Tesla and 
Instantaneous Electric 
Communication 
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Nikola Tesla (1856-1943), an outstanding inventor, was 
and still remains one of the most mysterious persons in 
the history ofelectrophysics. Whereas the most scientists 
were moving together in direction of microparticles 
investigations, as the basis of matter structure and of 
nature itself, he was going in opposite direction. He had 
ıa keen interest in the investigation of electric charge of 
the Earth as a whole. He was looking for the ways to 
influence on it, to control its state and methods of its 
regulation. 


‘Therefore, exactly, the most of his searches, experiment 
the purpose of constructions and buildings, created 
according to his conceptions, cause perplexity and 
misunderstanding of scientists even in nowadays. 


The most mysterious of his main experiments were made 
in USA after 1904, After Nikola Tesla death in 1943, all 
his diaries and records over period from 1904 year had 
mysteriously disappeared, Probably they were stolen (it 
was known, what to take). Lost records could “cast ight” 

‘on one of the most “strange” of his buildings in the form 
‘of the enough tall tower, on the top of which a specially 
created toroidal transformer was placed. This transformer. 
could create there a huge electric potential up tothe billion 
volts 


Nikola Tesla switched on this tower-device, what caused. 
the fright and even panic in mind of people from nearby 
settlements. OF course! Because of very high electric 
potential there began air ionization, which spread very 
high to the atmosphere aecompanying by the effect of 
color play. Such luminous, color-playing sky caused even 
а horror of people, who knew nothing about the 
experiment made and its goals. They did not guess that 
Tesla by means of the electric charge, created of the tower, 
was influencing on the electric charge of the Earth as a 
whole (about 600000 Coulomb). There was а global scale 
in Nikola Tesla's investigations 


‘There is no point in detailed analysis of the fact that the 
potential of the tower top influenced on the Earth charge. 
Interaction of charges-balls with the distortion of field 
lines, distortion-disteibuion of charge on their surfaces, 
induced charge. is beautifully described even in school 
physics textbooks. In Nikola Tesla investigations the 


Earth had the role of one of the charged balls. lt was 
possible by changing of charge on the tower to deform 
electric charge distribution on the whole Earth surface at 
once. This deformation (electric currents) could be fixed 
at once in every point of the Earth surface. It is alluring 
to use this effect for data transfer elecommunication, both 
on the Earth, and in space. 


After such introduction the question “How does the 
system of instantaneous electric communication for any 
distance look like and work?" is still opened. First of all, 
the readers need to know, that such instantaneous 
communication is possible in principle. The proving 
theoretical calculations, are rather difficult for popular. 
interpretation. Some ран of readers can take it on trust, 
and those who are most interested in can apply to works 
‘of Oleinik V.P. (quantum physics) the professor from Kiev 
Polytechnic University. At the minimum there are two 
necessary works: Oleinik V.P. "Faster-han-light transfer 
of a signal in electrodynamics. Instantaneous action-at 
acdistance in modern physics" (Nova Science Publishers. 
Inc. New York. 1999) and Oleinik V.P. “Latest 
development of quantum electrodynamics: self- 
organizing electron, faster-than-light signals, dynamical 
heterogeneity of time.” (Physical vacuum and nature 
4. 3-17. 2000) 


PC” magazine has devoted a rather significant article 
entitled "Computers and teleportation” to V.P. Oleinik 
works, concerning instantaneous electric communication 
CPC" #6, 2000). Note, that the author of the given article 
ваз also found the possibility of instantaneous electric 
‘communication, but by means of materialistic methods, 
absolutely different from Oleinik's ones, what is most 
important — Iwo different solutions point to the possibility 
of this communication. "PC" 46, 2000 in the article 
“Circles on fields” cited mathematical formulae of the 
structure of electron electro-magnetic field as an 
illustration (it refers to the Earth too) that the author of 
this article has gol. 


The most attentive readers of that article could notice, 
that one vector Hz absolutely “ignores” Special Theory 
of Relativity, since its mathematical expression does not 
include the velocity of light, whereas it presents in other. 
vectors as a product of electric and magnetic conductivity. 

Magnetic line of this Hz vector goes to infinity and returns 
back from infinity. It surrounds the whole Universe. Itis 
alluring to use exactly this (HZ) line for the instantaneous 
‘communication for any distance. 


It is not so difficult to do it. In the Fig. 1 the easiest and. 
most available for understanding line of the 
instantaneous electric communication is shown. A 
rotating charged dielectric ball (an "electron", isn't it?) 
is used as transmitter, The ball can be electrically charged 
upto the limit of charge flow-out into the ambient space. 
Around the charged rotating ball there appears electro- 
magnetic field, entirely analogous to the electro-magnetic 
field of the Earth (and of the electron too). The central 
magnetic line Hz goes to the infinity and returns. 


‘TRANSMITTER 


Tower of 
Nikola Tesla 
(non-effective in this case) 


Central line Hz 


Angle of rotation 
(of deviation) 
of flux line in the case 


if signal is in 
the long capacitor 
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magnetic li 
into the pyramid 


Charged 
J f valk roning wih 
soy 
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(Chinese Wall”) 


Control signal 
information) 


Magnetic lines (Hz) 
of the rotating ball 


X Magneto-conducting 


pyramid made of 
soft-magnetie ferrite 
(Egyptian Pyramid") 


Coil at the base of 
he pyramid 


Line of the instantaneous electric communication on the basis 
‘of rotating charged ball and pyramid 


back from it 1o the opposite side of the ball. In the same 
Way the central magnetic line of the Earth (Hz) goes from 
‘one pole to the infinity through the whole Universe and 
returns from it to the center of the opposite pole, 


I by the information to force the rotating ball (electron) 
to “wag by tail" (by Hz vector) which stretches through 
the whole Universe, then this “wagging” can be controlled 
instantly in every point of the Universe. While the rotating 
ball has a st 

line Hz does not change its dynamic position in the 
Universe. 


ду distribution of the surface charge, the 


[such distribution of the surface charge is broken, space 
position of the line Hz also will change. On mounting 
the Tower of Nikola Tesla on the surface of rotating ball 
and measuring the potential on this tower in time with an 
information itis possible to change the charge distribution 
onthe ball, and, respectively, the space position of central 
magnetic line (Hz) in the whole Universe at once. Big 


disadvantage of the Tesla tower is that maximum 
influence on charge is executed in the point under the 
tower, and farther it began decreasing roughly 


(exponentially), according to physics laws. 
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Hence itis advisable to influence on the whole surface 
of charged ball, but not on some point of it. Iis possible 
to influence at once on the very big part of surface by the 
long capacitor, placed on the perimeter (equator) of the 
charged rotating ball. Because of optimality reasons, this 
capacitor length should not exceed a quarter ofthe ball 
perimeter (equator length. Charging and discharging this 
long capacitor on the ball equator by the data signal, only 
the position (angle 5) will be changed, not a value of the 
infinitely long magnetic line (Hz) in the Universe. It is a 
data transfer 


The natural question appears: "How to make on the Earth 
the most powerful transmitter for the instantaneous 
clectric communication?” The answer suggests itself: “It 
is necessary to use the Earth itself as a rotating charged 
ball.” It is not effective to use Nikola Tesla's Tower to 
deform the Earth electric charge. To place on the Earth 
very long (about thousands km) capacitor is quite easier. 
However, it must be placed not on the equator exactly, 
‘but moved a little bit because of the initial heterogeneity 
of the Earth surface charge distribution, caused by the 
presence of continents and oceans. It will be necessary 
to find the line of electric equator, where the amount of 
charge north and south of it is similar. This line will not 
be ideally straight and will be situated near the 30% 
parallel 


Asa matter of fact, this grand capacitor is already built, 
but is half-broken. This capacitor is very well known — it 
is a Great Chinese Wall. The ancient, powerful Chinese 
Tzcin’ Shi Huandi empire adapted and used it (capacitor) 
for the protection from nomads incursions. How 
unexpectedly and originally it is! In this case the electric 
iron would be the best tool for spiking. Itis clear enough 
that the charged ball (as well as the Earth) will “wag by 
tail", which stretches through the whole Universe and 
does not change its energy, but only changes its position 
in space in time with information. Now we ean go on lo 
the question, concerning the way to control the Earth 
“wagging by tail” in the Universe, and thus to read 
information instantaneouslyin any point of the Universe 


Inthe Fig. 1 it is shown the input device of the electric 
communication receiver, made of the magnet sensitive 
‘material (it can be soft-magnetic ferrite) in the form of 
pyramid, with the proportions of well-known Egypt 
pyramids. Magnetic field lines of the far space pass 
through the pyramid from the top to the base and are 
concentrated by pyramid. If there is no signal (the 
“wagging by tail” of the far planet-transmitter is absent), 
then the magnetic flow, coming through the pyramid, does 
not change, and induced voltage in the coil, placed in the 
base of the pyramid, is absent (no information). If 
“wagging by tail” begins, then the magnetic flow, coming 
through the pyramid, will change, and it will cause the 
appearance of voltage on the coil in the base of the 
pyramid in time with the information 


Thus, the signal is received instantly. Here itis necessary 
to remind once again the difference between the 


instantaneous and usual radio transmission. The usual 
radio transmitter for the transmission of the information 
uses the energy distortion of space by the information. 
‘This energy change in space happens with the velocity 
of light and hence there is the loss of time for information 
passing. In the considered ease there is noenergy change 
in space, there is only a change of magnetic lines position 
(нә) 


‘This is exactly the vivid and fundamental difference 
between the usual electric communic 
instantaneous one. In other words, in usual transmitter 
during the fixed time interval there is the change of 
signal energy (instantaneous value), whereas 
instantaneous transmitter there is no this change (only 
information). This is exactly the fundamental 
difference. 


ion and the 


Evidently, to receive instantly the signal from the opposite 
part of our Galaxy, we need rather big pyramid, in order 
to concentrate a big amount of field lines into the 
oscillatory circuit under the pyramid. The question can 
appear: why the pyramid, why not a cone? The point is 
"hat lines of the Earth magnetic field (the very lines that 
‘compass needle reacts on) in the any place of the pyramid 
horizontal section have the same density of distribution 
and are directed strictly parallel to the pyramid base. The 
cone in its horizontal section cannot provide such 
‘uniformity of distribution that is why it is not advisable 
to use it. From the space magnetic field lines passthrough 
and concentrate in the pyramid strictly at right angle to 
the pyramid base. 


This is the riddle of pyramids wonderwork. Any person 
coming into a pyramid, at the same moment feels the 
change of mental and physical condition of organism: 
whish is very different from that it was before the entering 
into a pyramid. OF course! Visitors come inside, into 
concentrated magnetic field lines of the powerful and 
functioning magnetic core of the receiving electric circuit, 
what is absent outside the pyramid. 


tis strange, but most of tourists are afraid of the ill effect, 
which сап be produced by electrical systems on their 
health, but there they stand in а queue to feel this effect 
in pyramids. Concentration and division of magnetic field 
lines are the easy and effective way to reject a noise, 
created by the Earth magnetic field. 


It is clear, pyramids should be oriented very thoroughly. 
so that lines of the Earth magnetic field would be strictly 
parallel to the base and to the opposite (East-West) sides 
of pyramid. To get such exactness of orientation in 
modem conditions is very problematically. 


‘The most convenient place to build a pyramid (pyramids) 
is on the electric equator, in the place of ils intersection 
with the electric meridian. Such place is located in Egypt, 
nearits capital Cairo. And again we meet a paradox: such 
pyramids are already built on the Earth, but they are half- 


broken, And Egypt was not less powerful than the ancient 
Chinese empire. 


The Egyptian dynasty of Pharaohs has "completed" and 
adapted pyramids to burial-vaults, where mummies of 
dead Pharaohs were buried, Perhaps, it is even more 
incredible than in China. The impression is given that 
ancient powerful civilizations on the Earth had a 
‘competition between themselves, who will use radio- 
engineering constructions for instantaneous 
‘communication inthe most incredible way. Let's 
a reader an opportunity to select a "winner 


must be noted that «PC» already published information 
tht the Chinese Wall and Egyptian Pyramids are radio 
‘engineering constructions intended for the instantaneous 
galactic communication (PC #114, 1997, etc). 


‘There appears an interest inthe possibility to produce 
very simple and manufacturable systems oF instantaneous 
electric communication right now. Radio-clectronic 
industry can produce them, but still does not guess about 


Furthermore, such systems of instantaneous electrie 
communication can be created at home, and even senior 
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‘Transformation of tbe usual line of communication 
nf usual reeciver-transmitter imo the instantaneous ane 


pupils ше capable to use them. In the Fig. 2 there is shown 
the construction of instantaneous electric communication 
line in comparison with the usual one. It can be produced 
even at home conditions. Two permanent magnets, 
connected between each other by analogous poles, are 
used as transmitting circuits 


Permanent magnets can be replaced by eleciromapnets. 
In the magnet connection point there is a coil, which while 
the signal passing through it will change its position (angle 
5) in the space of the central magnetic line (Hz), coming 
out from the place of two magnets connection. Receivi 

circuit is available to be made of the Па ferrite, but coil 


must be winded along. through butt-ends of core, so that 
the whole internal part of the coil would be maximal (in 
area extent) filled by ferrite. 


‘The obtained coil can be completely “winded” (screened) 
by Пи ferrite of big size. For more clearness of the 
experiment the central magnet line of transmitting part 
must be directed strictly along the axis of the receiving 
veil 


Now. if we give the alternating voltage (information) from 
transmitter to the transmitting сой, fixed on the permanent 
magnet, then the receiver, connected to the cireuit of the 
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transmitting сой, placed on the flat ferrite, will detect an 
alternating voltage (information). Maximum effect is 
achieved at the resonance (coincidence of transmitter and 
receiver frequencies) 


Il is checked. It works. The dullest experts in radio- 
electronic (after the reading above) can rejoin, without 
making an experiment, that it is an absolute nonsense 
that any communication is out of the question. Coils with 
absolutely perpendicular axes, besides one of them is 
screened, do not interact with each other. 


And here the most interesting thing starts. In the Fig.2 as 
it was mentioned above, the usual communication line 
and the instantaneous one were compared. The usual 
transmitter cannot generate the vector Hz that is why 
systems of usual and instantaneous communication cannot 
see each other in strict sense. What does it mean? It 
means, that in the same city it is possible to transmit on 
the one-carrier frequency (“what a nightmare!") two. 
absolutely different television channels without any noises 
of one to another. 


Usually by frequeney mateh of a transmitter to the 
working frequency of another one, the radio 
communication is broken, but here it does not happen. 
Here some additional explanation should be given, As 
the vector Hz, which “ignores” the theory of Einstein is 
received from Maxwell equations, it follows that the usual 
(Einsteinian) system and the instantaneous (Maxwellian) 
‘one work on mutually perpendicular electromagnetic field 
lines (vectors) 


In the Fig. 2 such difference is shown clearly. These are 
just "jokes" of complex numbers, when one value is 
absolutely perpendicular to another and nevertheless 
together they forma single whole. In other words it means, 
that two greatest persons in science Einstein and Maxwell 
asa matter of fact are something like “Siamese twins”, 
completely grown together at the angle of 90 degrees, 
even by heads. On the one hand every one is on his own, 
but nevertheless they are the common (complex) 
organisms. 


Hence there are a lot of misunderstandings on happened 
phenomena. How many scientists tried to find some 
mistakes of Einstein? They produced very convincing 
proofs concerning instantaneous interactions in nature. 
‘These scientists did not suspect that time and still do not 
guess now that they already fora long time are “walking 
inthe complex physics, which still does otexist Einstein 
and Maxwell ("Siamese twins"), each occupies his own 
рап of the complex number (complex physics) and they 
cannot be already taken off from there. 


is left to throw on the both 
sollar” and "reins", i.e. to 


‘The only third, free "vacancy 
of them at once the common. 
twins") together by module and argument 
as any complex number. In this ease no matter how the 
‘one part of complex number "ignore" the other one, only 
its argument will change, and module always will be equal 


fasten them 


to the conditional unit. Only this single fact in principle 
changes the conception about “appearance” and 
“disappearance” of elementary particles! Even considered 
instantaneous and usual communications on the same 
receivers and transmitters in a complex conception 
(complex physics) appeared 
"misunderstandings" of all kinds. 


eliminate 


Advantages of the instantaneous (Maxwellian) electric 
communication are especially evident during the 
connection with long-distance spacecraft. At present in 
the interval between sending of control signal to the 
station in region of Solar System peripheral planets and 
getting the reply it is possible to have a small break for 
dinner (itis very convenient). 


In the case of the instantaneous electric communication 
use, duty operators will have “по dinner". Moreover, the 
system of instantaneous electric communication ean 
realize two-way communication underwater and from 
underwater о overland, It is clear that input and output 
circuits of such system must be covered by slushing 
composite for the protection from aggressive effect of 
the salt sea-water. Such systems of instantaneous 
communication are very required to submarines. 


Now, when readers know and understand the principle. 
of operation of instantaneous (Maxwellian) electric 
communication systems and their advantages over usual 
ones (Einsteinian), we can only wait, when radio- 
electronic industry will start to produce these very 
required systems 
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The Unified Gravitation Theory 


(Tho unified supor-principlo, 
which controls the Universe) 


L P. Kuldoshin. 


Orenburg. Neftyanikov str., h. 2, apt. 9, 


(Editor's comments by Alexander V. Frolov) 


A forum of the leading USA physicians took place in 
the White House in March 1998 in presence of President 
Clinton. There was only one question: “When will the 
nature of Gravitation be opened?" 


The well-known USA physician-astrologer S. Hoking 
declared that it possibly would occur in twenty years 
and it would be the Unified Theory of All. So, the 
scientific world by default called it the greatest 
discovery of the future, 


Some time later a new hypothesis pretending to this 
discovery has got its birth in Orenburg. Despite this 
fact this hypothesis would gain recognition and status 
ofthe Greatest Discovery of Mankind only by 2018 that 
was predicted by S. Hoking. 


To present day there have been written a lot of 
hypotheses on this problem but they haven't been 
recognized. Many scientists consider our Universe as 
living and functioning according to the unified and rigid 
laws in Macro and Microworld, which provides 
automatic regulations of all its processes due to 
circulation of radiant energy of the Universe life in 
cosmic space. This energy is inexhaustible and 
environmentally clean, and Mankind may learn using it 
in the nearest time for the welfare and for prevention of 
contradirectional irreversible ecological catastrophe. 


There is no alternative for humankind to escape and it. 
will not appear in the future. Only cosmic energy will 
save us. From the book "Secret Doctrine" by E.P. 
Blavatskaya we can get complete information about tho 
fact that a highly developed civilization of Atlases on 
the Earth had a "General Theory of АШ" yet 10-12 
thousand years before our civilization. They had no 
automobiles, but instead they had flying objects 
(aircrafts) "Vimana" of various types as well as ships 
and submarines, on which they also used Cosmic 
energy. 


While reading an abstract in General Soviet 
Encyclopedia, I got acquainted with the theory of 
“Aether wind”, which was abolished in the beginning 
ofthe XX century, and then [understood that this theory 
contains a deposit to discover the nature of gravitation. 


‘The nature of gravitation is the only one and there 
are no alternatives in theoretical as well as in physical 
sense. When scientific world of entire planet abolished. 
tho theory of “Aether wind", it lost the possibility to 
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discover the nature of gravitation. The XX century was 
‘marked by a revolutionary development of scientific and 
technical progress, but there was an almost 100-year 
stagnation in cognition of the Universe elements. 


‘The theory of “Aether wind" supposed that all Cosmos 
is filed with aether particles flying with the speed of 
light (these particles are “neutrino” according to 
modern understanding). The role of gravitation, carrier 
of light and retarding medium in Cosmos was 
attributed to this motion of particles. 


But this theory allowed chaotic motion of particles, 
which is impossible in mechanism of the Universe, 
which is adjusted up to automatic mode. Besides, 
motion of these particles is not possible without an 
absolute buffer unit, which prevents their head-on 
collision at the speed of 600000 km/sec (it is 
thermonuclear explosion and death of matter, i.e. the 
Universe). E.P Blavatskaya wrote that Cosmos is filled 
with radiant energy of the Universe Ме, luminophore, 
electromagnetic aethor. Thereby sho predicted a ready 
solution to make correction in the uncompleted theory 
of "aether wind". On the basis of above stated and due 
to the un-assumod dawning up, the theory of “aether 
wind" was completed. It was the ground to develop a 
hypothesis of radiant "aether wind". Particles of this 
wind (neutrino) are electromagnetic particles and move 
with the speed of light in all directions as 
contradirectional paired single-stream flows (like 
electrical current in twin-wire cable). Due to this, an 
absolutely stable concentration of these beams in 
cosmic space is provided according to the principle 
‘what has come in, the same has gone out". 


The hypothesis formulates new views on the problem 
of structure of elements of the Universe material world. 


Some separate conclusions do not match the views of 
modern scientific thought on the problems of physical 
principles of material world structure and functioning 
of the Solar system. 


List of topics of the hypothesis 


1. The hypothesis disclosures the operating 
environment of a super-mechanism, which controls the 
Universe (itis a radiant "aether wind" 


2. Itdisclosures the nature of retarding mechanism of. 
fying objects in Cosmos (its name is Lorenz-Fitzgerald 
compression). 


3. Itproves the absence of Universal gravity and beams 
flight as we usually conceive it. (Tho beams of aether 
wind collide and compress matter. An alternative to the 
notion about beams of light is a temperature wave 
impulse on the beam of aether wind. It explains why 
the speed of light doesn't depend on the speed of the 
source of light. Light is a "passenger" on the beam of 
"aether wind" 


4. This hypothesis disclosures the mechanism of 
stablization of rotary and orbital movement of the 
Universe matter in macro- and micro world due to 
retarding medium in Cosmos. 


5. It disclosures the mechanism of reverse rotation of 
Venus due to the forces of autorotation. 


6. It disclosures the mechanism of reverse orbital 
moverent of planets and satellites of planets. (Such a 
planet had not been opened yet, but there are 6 satellites 
in the Solar system, which move counter to the others, 
and it is not an occasion, but a particular case of the 
effect of aether wind beams) 


7. It disclosures a real nature of Tungusska catastrophe. 
(There were about 100 hypotheses, but neither of them 
was recognized to be true). 


8. It disclosures the nature of gravitation and gives 
an explanation that gravitation can be: 

- usual (vertical); 

» horizontal; 

$ circular 
It is important to note: not the entire matter takes 
part in gravitation, but 1/3, Le. 33,3% of matter. 


9. It disclosures the nature of Levitation and proves 
that 1 liter of water on the surface of the Earth can have 
the weight from 0 up to 3 kg. 


10. It disclosures the role of gyroscope effect in life 
support of the Universe. The gyroscope effect allows 
transformation of translation energy of radiant 
"aether wind" to the rotational energy for practical 
needs of humankind. 


11. This hypothesis gives scientific and technical 
recommendation for creation of cosmic energy 
‘converters. 


12. It gives scientific and technical recommendation for 
producing of levitation effects for any technical systems, 


13. It disclosures the possibility of cosmic flights with 
the super-light speed. 

14. It explains experiments on metering of horizontal 
gravitation (The first experiment was made on February 
27, 1999). 


15. It disclosures the particle (neutrino) of original 
matter of tho Universe and gives its characteristic. 
(Ancient thinkers called modern "neutrino" as “Aether”, 
and it was not occasionally, because its diameter is in 
105 times smaller than atom's diameter. 


АШ matter of the Universe consists of the same 
indivisible particles “neutrino” presented by three 
groups: 
- "energy" group, which is in the beams of "aether. 
wind" 
- building group, which forms the part of any micro 
particle, 

free group (neutral-reserve) as a building material 
for new matter and operating environment of all 
electromagnetic processes. 


АШ neutrino of three groups rotate with the speed of 
3X10" rps (equatorial speed of neutrino is equal to the 
speed of light) 


Fields are formed in every particle as a result of rotation: 
- strong field of a small volume doesn't allow particles 
to close up; 

weak field of a big volume is a general mechanism of 
gravitation. 


Аз scientists write at the present time, the World is 
subdivided on a dense world (which we can see) and 
fine world (invisible). At that the density of such world. 
is in 109 times less than density of water. 


It is known in science that all matter of the Universe 
both great and small rotates and is a gyroscope. 
Particles of matter get rotation with their birth, thus 
the fields are born in them simultaneously. Matter 
cannot exist without rotation, which generates fields. 


АШ mechanism of interaction between three groups of 
particles is based on the mutual repulsion. This is the 
only mechanism, which always and automatically is 
able to create the necessary stable interval between 
the particles and only this mechanism provides the 
function of gravitation. 


Many scientists of the late XX came close to the 
discovery of the nature of gravitation, but they didn't. 
accept a thought to conceive the motion of aether 
particles as a pair-counter flow. And there are three 
necessary conditions to realize gravitation: 
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1. The particles should have the fields of repulsion. 
2. The contradirectional flows should envelop the 
particle of matter from two sides. 

3. While one beam is passing a matter mass then the 
force of fields should decrease and gravitation effect 
should appear. 


‘Mechanism of gravitation 


Gravitation appears due to the intersection (Editor's 
note: interference) of fields, produced by beams particles 
and fields of the visual matter. As it was mentioned 
above, the beams are paired and contradirectional. 
‘Usually the beams in cosmos are mutually balanced and 
they do not call gravitation effects, 


But on the surface of the Earth the contradirectional 
beams are not similar in their power. The powerful 
beams come from above, i.e. they only penetrate the 
atmosphere, and the weakened beams come from 
below, i.e. they penetrated all the Earth. Thus, 
gravitation appears. 


Gravitation is a unique property of "aether wind" 
beams to loose part of their power during penetrating 
of matter mass. Gravitation is the difference of forces 
of contradirectional beams. (Editor's note: Really other 
authors reported this idea also. I cannot find who was 
the first in discussion about gradient of aether as nature 
of gravitation.) 
Horizontal gravitation 


‘As a particular case, there is horizontal gravitation on 
the surface of the Earth. It appears on the boundary 
between lowland (of the sea) and plateau. In this case 
one beam goes above the surface of the Earth (water), 
and the counter beam penetrates mountain range and 


weakens. The first measurements of horizontal 
gravitation effect were made on February 27, 1999 on 
the route Orenburg — Samara at 49 km before Syrtinskiy 
slope. 


А leaden load (0,5 kg) on the float (a piece of foam 
plastic) moved on the water surface (not in the sea but 
їп basin) towards the mountain. 


Horizontal gravitation is much more weaker than usual 
gravitation, but it can reach the value that makes water 
to flow at some angle upwards. 
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Circular gravitation 


Only fast-rotating bodies can create circular 
gravitation. 


All bodies rotate by their orbits around the Sun in the 
open space of Solar system due to circular gravitation 
guided by rotating the Sun. Furthermore; circular 
gravitation always is direct (co-directional to the Sun 
rotation) and reversed gravitation on the periphery of 
Solar system. A planet with reverse orbital movement 
had not been discovered until now, but 6 satellites of 
planets in the Solar system have reversed orbital 
‘movement. 


Hore is the proof of the fact that circular gravitation 
appears only around the fast-rotating bodies and slow- 
rotating bodies, for example, the planets Venus and 
Mercury cannot form circular gravitation, that's why 
they have no satellites. 


Our Sun is a prototype of mechanism to transform 
translation energy of aether wind beams into rotary 
energy. 


(Editor's note: According to Kozyrev, any star is а 
transformer of time (chronal type of energy) into 
heat energy. Really, the aether wind can be 
considered as the chronal type of energy in our 
understanding and for our usual three-dimensional 
measurement equipment. To my mind it is a clear 
link to notion of 4-dimensinal objects, i.e. the time. 
Time can be described by parameters of the 
ether wind, i.e. its velocity, direction and 
density. So, we can say that quantitatively time 
can be described by formulations for kinetic 
energy of the aether movement. From the other 
hand it is equivalent of heat energy, which can 
be measured by usual methods after 
transformation of the longitudinal waves of the 
aether in transverse electromagnetic waves). 


‘Therefore, any mechanical disk rotating very fast will 
create a circular gravitational field, which is able to 
rotate all bodies in the direction of the disk (for example, 
a rim mounted on its bearing co-axially with rotating 
gyroscope). I designed and tested a similar device in 
January 2000. A gyroscope (of 200 mm diameter and 3 
mm thick) was over-speeded up to 18 thousand rpm. 
Rotation of gyroscope called slow (but with a good 
momentum) rotation of the rim of 15 kg weight. 


The gyroscopes with the mass of 0,5 kg, 15 kg and 90 
kg were tested during summer of 2001. All them called 
rotation of the rims. 


(Editor's note: There are other experimental facts. 
Fast rotation of mass should produce rotation of 
some part of nearby aether. Self-closed aether forms 
vortex and if photon is trapped by this vortex, then 


experimenters can see “ring of light” near rotating 
mass. The rings or self-closed photos can exist in 
the same place after the mass was stopped or 
removed away.) 


Nowadays gyroscopes in military devices are over- 
speeded up to hundreds of thousands of rpm. The more 
rates the gyroscope has, the more energy the rim will 
produce if it is connected to some generator. But these 
research works led to single-valued conclusions that 
gyroscopes themselves cannot produce big quantity ог 
additional cosmic energy not jointly with permanent 
electromagnets. The Sun as well as planets has natural 
electromagnetism and their circular gravitation 
increases in many times due to the presence of 
electromagnetic fields. 


(Editor's note: I think it is obviously that a 
rotating magnet can involve into the rotation 
much more quantity of aether than any simple 
rotating mass. In some theories any magnetic 
field is considered as circulation of aether 
particles.) 


Electromagnetic fields are the unique boosters of 
circular gravitation. So, the gyroscopes themselves 
cannot produce necessary quantity of cosmic energy 
per unit mass of gyroscope without using of 
electromagnetism. 


In October 2001, 1 got a copy of 24 patents description. 
There were patents on “perpetual motion machines". 
But since such “perpetual motion machines" cannot 
exist in reality, then we can explain them as 
Gyroscopical transformers of cosmic energy. Efficiency 
of these transformers varies from 150% up to 10°% and 
practically all of them work using gyroscope. But 
nowadays only the transformer (Bauman's machine) 
works in Switzerland, in Maethernitha theological 
community, Linden city. Some systems have been 
working from 1980 and producing total power of 750 
Wt, the gyroscopes of 2m diameters are provided with 
constant magnets. 


Besides, there are ready transformers of cosmic energy 
in Russia. The Professor of Moscow State University, 
Academician of Russian Academy of Natural Science 
Leonid Leskov spoke about them in the first half of 2001. 
He actually said that Mr. Chubais does not allow 
innovation of energy transformers, which are ready for 
commercialization (see newspaper "Raduga", Samara, 
July 2001). 


1 assume that any kinds of such transformers work on 
the energy produced by “Aether wind" beams. Perhaps 
ош earth ancestry (Atlases) used this energy to fly as 
well as extraterrestrials, I remember information about 
ying platforms, which were designed in Germany in 
1943-1945. Nowadays there are publications that there 
are not less than 10 captured extraterrestrial's 
spacecrafts on the Earth, and some samples were tested 
in Russia and the USA. 


On the basis of all above-mentioned it becomes. 
extremely clear that the main secret of Nature was 
discovered, and let's representatives of conservative 
science don’t pull the wool over people's eyes to prove 
that “it is impossible”. It is possible! Physics is an 
‘experimental science in its main part, and there is no 
completed theory until now. 


‘As a result, Га like to make some conclusions: The secret 
‘of Gravitation nature was discovered not in connection 
with new scientific investigation, but due to dawning 
up and understanding of the fact that gravitation since 
earliest times was produced by "Aether winds", which 
fill all cosmic space. Instead of improvement of “Aether 
wind" theory, academician science abolished it and 
forgot it such as some scientists of nowadays don't have 
an idea of it. While abolishing of “Aether wind" theory, 
scientific world spent 100 years in vain to find an 
alternative to it. A real Cosmic scientific and technical 
progress was slowed down during this term. Without 
this progress all humankind will kill environment of the 
Earth in 30-40 years! 


Rush hours for humankind to turn to cosmic energy 
‘came, we have not even an hour to wait, and otherwise. 
we will loose a chance to survive. Today the scientific 
‘and technical levelis such that taking into consideration. 
the buildup made by inventors - enthusiasts, who 
created more than 50 types of Cosmic energy 
transformers, it is possible to begin repetition work in 
‘one year. Now there is the only barrier to do it, Lo. market 
relations in energetics developed during last 100 years. 


Let's look into near Future. The process of energy 
resources (coal, ой, gas) formation in bowels ofthe Earth 
took hundreds million years. There was period of clean 
ecology in the World Ocean, on land and in the 
atmosphere. And all it catastrophically had been 
diminishing during 2-nd half of the XX century. There 
are about 40 years for our civilization to reach tho 
boundary of having no chance to support normal life 
ов the Earth. An irreversible process of struggle for 
survival using underground environment and protection. 
from mortal ecology will begin. Our close posterity will 
not forgive us this betrayal. 


Is there any solution? Yes, there is. 


It is necessary to publish the descriptions of all 
“perpetual motion machines” models as well as 
unprofitable publication of short technical 
documentation in the Internet and magazines, 
which will give a chance to many companies, 
research groups and individuals to re-produce 
them. But at first we should choose the models, 
which are the most reasonable in technology and 
prime cost. Such a way of replication of the models 
will give people confidence, interest and reliable 
information on existence of inexhaustible salutary 
cosmic energy. And the victory will be the reward. 
for courageous, enterprising and advanced people. 
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structure of vacuum. This voltage generates 
Gravitational Impulse itself G = 4E, S - (Ar, )" where. 


which generates electrical voltage E; inthe 


The supposed “Gravitational Impulse” in the 
experiment by Podkletnov is modeled by a quarter of 
cosine curve. 


Duration of this curve is determined by the decrease of 
magnetic field “trapped” into the superconductor due 
to the partial heating of semi-conductor emitter after 
plasma passed the discharge of 2MV with the current 
strength of 10000 A. The formula of the model is the 
following: 

a 


X^ = де солу, [I DED) 


the calculation is made for the frequencies of 30, 3, 0,3 
and 0,03 Hz and acceleration of 12 m/sec’, which 
appears for the mass of the pendulum 30 g with the 
force horizontally to gravitation 0,0312=0,36 N. 


It can be supposed that it is necessary to make more 
careful solution of the problem to find the effect on the 
pendulum by its reaction, which is known from 
experiment. We should apply the more correct use of 
spectral method of solution of differential equation for 
the pendulum with setting of impulse effect. Further, 
having the recording of temporal function of magnetic 
field by Hall-offect devices and using Maxwell formulas, 


we should find electrical field acting in physical vacuum. 
‘This Geld will give us the force of gravitational impulse. 


Tho experiment by V. Roshchin and 5. Godin is simpler 
for physical modeling (Editor's note: the author assumes 
it is simpler than Podklotnov's effect). All input and 
output parameters are known to the authors, Le. force 
of the magnets, frequency of variable magnetic field in 
the local place of space vacuum, change of gravity. 
Furthermore, there are known cylindrical formations of 
magnetic “loops” around the device and their 
approximate arrangement with the intervals divisible by 
the half of rotor radius. Effects of temperature decrease 
at 8° C in cylindrical atmospheric formations can be 
simply explained by adiabatic decrease of air pressure 
duo to the decrease of gravitation between molecules of 
air. Formulas for estimation of decrease of gravitational 
and inertial forces are the same that for Podkletnov's 
experiment: 


о 


А E 
G = ARE, S (v, where Ar, = & =". (9) 
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Abstract 
‘The Unitary Quantum Theory (UOT) is a new version of 


the field quantum theory, which has been developed 
by the principal author (Prof. L.Sapogin) of this paper 


for over 25 years. The theory is directly related to the 
Problem of new energy sources, and this paper can be 
of interest for Journal of New Energy for it is the UOT 
(and not the classical Newton mechanics or the modern 
standard quantum mechanics) that provides a 
theoretical basis for the development of new sources of 
energy and for the explanation of the operation 
principles of the existing and functioning over unity 
devices. 


‘The fundamental provisions of the UOT and a number 
of results received on the basis of it were published in 
many scientific journals and reported at international 
conferences (see [1-6], etc.). Generally, the UOT as 
expressed by the language of formulae and equations 
represents a now mathematical model о interaction and. 
‘movement of elementary particles in the form of a 
complicated system of non-linear intogral-differential 
‘equations, an important property of this model 
principally defines the trajectories and velocities of the 
Particle movement in space (unlike the standard 
quantum theory, which directly defines only the 
probabilities ofthe presence ofthe particles at a certain. 
Point in space). Another, and the most essential (for the 
problem of new energy sources) property of the UOT is 
the absence of the energy conservation laws and the 
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impulse for single particles in it. That is why the UOT 
makes theoretically possible processes of energy 
generation as if from nothing, if they are regarded from 
the classical mechanics point of view or the standard 
quantum theory (while the UOT is able to explain the 
phenomenon), as well as creation of a device with 
efficiency above 1. In other words, the UOT provides 
fora theoretic possibility of making a perpetual mobile! 


In the 1970's, when the UOT started to be developed, 
there was nearly no data of the observed phenomena, 
or any experimental results confirming this unusual 
theory. Today, such data are abundant. For example, 
such processes can be named as generation of excessive 
heat energy during cavitation of very small water 
bubbles; generation of excessive electric energy in an 
anomalous gas discharge; excess generation of electric 
‘energy when electric current passes through proton- 
conducting ceramics, etc. Besides, and still more 
important, operating devices that have been created 
‘much more energy than it was necessary for these 
devices functioning: electric current generators 
"Testatica" (Switzerland); thermal cell CETI 
(I. Patterson, USA); heat generators (Yu.S. Potapov, 
Moldavia, J.Griggs, USA); electric current generators 
(Correa, A.Correa, Canada); electric engines on 
‘magnetic ceramics (Japan), and others. The said 
phenomena and operation principles of the above- 
‘mentioned devices can be explained with the help of 
the UOT 


In this paper we will also touch upon such an important 
problem as cold nuclear fusion. The feasibility of this 
nuclear process, which is categorically denied by the 
standard quantum theory and nuclear physics 
specialists, was predicted by the author of the UOT as 
far back as in 1983. This phenomenon was discovered 
їп 1989 (electrochemical experiments, M Fleischmann, 
S Pons). Many subsequently received experimental data 
confirmed the existence of nuclear reactions under very 
small energies, of nuclear transmutations in plants and 
biological objects, very slightly connected with 
generation of energy [7-8]. From the point of view ofthe 
UOT, which provides an explanation of the cold nuclear. 
fusion mechanism, this process can be applied in 
practice (after the relevant devices are designed) for 
generation of energy, for production of isotopes, and for 
nuclear waste liquidation. 


Introduction 


Inventors, as well as swindlers of all kinds, had long 
ago been trying to construct, or at least design, a 
perpetual mobile, i.e. an imaginary machine that 
produced work without any outside energy. Peter tho 
Groat even founded the Imperial Russian Academy of 
Sciences for such research, but the modern Russian 
Academy of Sciences does not like to recollect this 
circumstance. On the other hand, the French Immortals 
in 1785 decided not to consider any perpetual mobile 
Projects at all, and, as we would see, were quite right. 
as regards the Newton mechanics. The brilliant success 
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of the classic mechanics has strengthened still more 
the sacred belief of the mankind in the Divine Infalibility 
of the Conservation Laws, and today it is nearly 
indecent to express any doubts about these laws. 


Let us first of all find out the origin of the conservation 
laws in ordinary mechanics. Practically any textbook 
will tell you that the Energy Conservation Law (ECL) 
follows from the homogeneity of time, the Impulse 
Conservation Law from the homogeneity of space, and 
the Angular Momentum Conservation Law from the 
isotropy of space. That is why many people have an 
impression that the conservation laws themselves 
follow only from the quality of time and space, which is 
today an undoubtedly relativistic notion. But, for 
example, the angular momentum is not a relativistic 
notion. So, such a narrow approach is not altogether 
correct, andit is necessary to turn to the second Newton. 
law, or the equation of relativistic dynamics and the 
system insularity. However, the qualities ofthe time and 
space ensue exactly from the analysis of the Newton 
‘mechanics, though they are often construed incorrectly. 
Let us remind you the correct interpretation. 


Homogeneity of time suggests that if at any two 
‘moments of time two similar experiments are made in 
similar closed loop systems, the results thereof will not 
differ. 


Homogeneity and isotropy of space mean that ifa closed 
Joop system is moved from one part of space to another, 
or is oriented differently, nothing will change. 


‘The making of the fundamental energy and impulse 

conservation laws from the Newton equation is very 

simple. Let us put down the main equation of dynamics 
Р 


a 


For closed loop system F=0 (no external forces 
operating) and the equation integral will be 


Р = Const the impulse conservation law. 
Now let us take the main equation of dynamics as: 


F=ma=m& 
а 


ч) 


where vis the module of the velocity vector v. For closed 
loop system F=0, and tho equation integral will be 


and multiply it scalarwiso by v 


опе of tho forms of the energy conservation law. From. 
the definition of the angular momentum for a particle, 


IrxP] 


Differentiating both parts by t, we got 


Since the impulse vector is parallel to the velocity vector, 
the first bracket will equal to zero. On the basis of the 
resultant equation and the definition of central force as 
not creating any momentum, we get 


[rxF] 


In case of the central force in an unclosed system, the 
angular momentum is preserved by value and direction. 
‘The angular momentum conservation law for a closed 
loop system results in the same way as the impulse 
conservation law from the equation of the rotary motion 
dynamics: 

dL 

dr 


For a closed loop system, the momentum of external 
forces M=0 and the integral of the equation will be the 
angular momentum conservation law 


L 


In relativistic dynamics the emergence of the energy 
and impulse conservation laws separately can be easily 
received from the relativistic ratio for energy and 
impulse 


EP) +т?с* 
Term m?c“ is an invariant, i.e. the same in all reference 


systems. In othor words, it is a certain constant. This 
equation can be represented in а slightly different form 


For the equation to be valid, itis required that 
Е = Const and P = Const 


and this none the other but conservation laws for energy 
and impulse. 


Strictly, relativistic mechanics has a conservation law 
for 4-impulse vector p^, but we will not dwell on these 


details, because small energies are what we are 
interested in. 


In the classical theory, the energy conservation law 
states that the energy of a closed loop system remains 
unchanged, so, if the energy of such a system is 
designated at a moment t=0 as E, , and at the moment 
tas E, E= E, 


Conservation laws ín ordinary quantum mechanics 


‘The standard quantum theory formulates the energy 
conservation law in the same way. In quantum 
‘mechanics we have the same movement integrals as in 
classic mechanics. A certain value L willbe a movement 
integral, if 


a 


Since | H,L | is defined by commutator of operator L 
and of Hamilton's operator, any value L, not depending 
explicitly on time, will be tho movement integral, if its 
‘operator commutes with the Hamilton's operator. When. 
value L does not explicitly depend on time, the first item. 
in (1) turns to zero. There remains 


2184-0 o 


and for the movement integrals not explicitly depending 
оп timo the Poisson quantum bracket equals zero. From 
(1) and (2) it follows that the average value of the 
movement integrals does not depend on time: 


a 
20-0 


Ап good papers on the quantum theory prove that. 
probability (Lf) tofind at any moment t any value 
ofthe movement integral, Le. L, , does not depend on 
time, Further is constructed as the movement integrals 
not explicitly dependent on timo. Since operators Ê 
and Й commute, they have common proper functions 
which are functions of stationary states. Let us note 
that the latter followe from solutions of the equation 


without time, which was received from the full equation 
with imposition of requirement 


меде) 


‘equivalent to search of only periodic solutions. Further, 
quite naturally, there appeared an equation without time 
with actually imposed conservation laws, because now 
nothing depends on time. Expansion by such proper 
functions looks as follows: 


iy =, HY, =EN, 


where 


uox 


Tells) 0 
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0-е af- E 


Since (3) is expansion into proper functions of operator 


L, probability does not depend on time: 


м) = ks OF = Cons 

Since energy is a movement integral and probability w 
(E,t) to find at a moment t an energy value equaling E, 
dee not depend on time, than: 


E. o 
dt 


Let us note once again that it is the probability to find a 
certain value that does not depend on time, but not the 
value itself, which for any separate event is accidental 
and can assume a wide range of values. 


‘The quantum energy conservation law in tho above form. 
suggests a possibility of defining energy at a given 
‘moment without subjecting it to uncontrolled change, 
which raised no doubts in classic mechanics. But in the 
quantum theory the energy, without changing its value, 
can only be measured to 


h 


т 
where т - is measurement duration. Formally, it does 
not present any difficulties for the energy conservation 
law, since energy is a movement integral, and we have 
‘much time to make long measurement. For example, lot. 
us make measurements during time r, then leave the 
system to itself for time T, and then define energy again. 
‘The classic quantum energy conservation law states 
that the result ofthe second measurement will coincide 


AER 


A 
with the result of the first measurement to AE = — 


But even in the ordinary quantum theory all this is not 
consistent enough. For the real vacuum fluctuations can 
Interfere, that always influences the results of a single 
process, but their influence disappears after the 
Passage to an ensemble of events. Here we have a 
violation of the conservation law due to vacuum 
fluctuations, though existence of movement integrals, 
unlike in the Unitary Quantum Theory (UQT). 


Tho generally accepted quantum theory carefully avoids 
the question of conservation laws for individual events 
in the case of small energies. This question is either not 
discussed at all, or it is said that the quantum theory 
does not describe individual events. Yes, it does describe 
individual events, but it can only predict a probability 
ofthis or that result, It is clear that in this case there 
are no conservation laws for individual events (it is 
wrong to speak about it in case of an accidental result 
of an individual event), and they appear only after the 
averaging by large ensembles of events. Essentially, it 
can easily be proved that classic mechanics follows from 
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quantum mechanics after summing up by a large 
number of particles, because for a sufficiently big mass, 
tho length of the de Broglie wave becomes much less 
than the body dimensions, and no quantum-wave 
qualities can be talked about. 


Conservation laws in Unitary Quantum Theory 


In the UOT [1-14] any quantum particle is not a point, 
but a source of field like in the ordinary quantum. 
mechanics, but it represents a bunched field (wave 
packet) of a certain unified field. The dispersion 
equation of such a nonlinear field turned out to be such 
that the wave packet (particle) during its movement 
periodically appears and disappears, and the envelope 
of this process coincides with the de Broglie wave. 
Numerous particles during their periodic disappearance 
(spreading in the Universe) are repeated appearance 
from vacuum fluctuations. A theory of quantum. 
measurements has been built, and the probability 
interpretation follows from the mathematical formalism. 
of the quantum theory [10,11], and it is not postulated 
as in conventional quantum mechanics. Unfortunately, 
the main UOT equation turned out very complicated, 
for it is a system of 32 nonlinear integral-differential 
equations, which could require for their solution some 
new mathematical methods. But from this the 
relativistically invariant Hamilton-Jacoby equation, and 
the Dirac equation system strictly follow. 


Papers [13,14] give a solution of the simplified scalar 
integral-differential UOT equation, which gave a 
localized solution for the form of a wave packet 
representing a particle. It turned out that the integral 
from a bilinear combination of such a solution for the 
‘whole volume gives with the precision of 0.3% the value 
of anon-dimensional elementary electric charge [13,14], 
which was essentially its first theoretical calculation. 
Then, this solution in the form of a periodically 
appearing and disappearing wave packet (which 
square describes the density of a spatial charge) can 
be replaced by an oscillating charged particle [15-18], 
the movement whereof will be described by the 
conventional Newton equations: 


voee) +] w 


то 
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where т, О, г -mass, charge, and radius-vector of the 


a 


m жари | 


particle, U(r) - external potential, , - initial phase. 


Since E- -GRADU , and a magnetic field also exists, 
the Lorenz force should also be calculated for 


к= хн], put in the electromagnetic wave Е and 


Hare equal, and for small energies value 


0 , and 


force F can be ignored. Both these equations produce 
qualitatively similar results for different problems, but 
the first non-autonomous equation evidently does not 
have any movement integrals at all, and any hope for 
analytical solutions is very unreal. But for the second 
autonomous equation such hope still exists. Let us note 
that these equations describe more accurately the 
experimental results of scattering on the coulomb 
potential than the classic Rutherford formula! 
Application of these equations for the tunnel effect and 
scattering on short potential also produces correct 
results, but in this case passage through a high barrier 
(tunnel effect) will be defined by the initial phase, Of 
greatest interest, however, is the harmonic oscillator 
problem. 


Itis possible that a change in the properties of a material 
point in the process of its movement is just another step 
in the material point movement theory. In conventional 
mechanics this idea is not altogether new. There are 
Moshchersky's equations for bodies with a changing 
mass, and Tsiolkovsky's equation for a rocket. But so 
far, in the conventional quantum theory, the particle has 
a permanent and stable in space and time set of 
properties, and in the UOT all the parameters of the 
particle are changed and oscillate during movement. 


It should be noted that Newton did not introduce the 
notion of a material point at all, and it would be 
ridiculous to think that he was not able to have this 
natural and rather trivial idea, Most probably, and it is 
not by chance, for today many troubles of the field 
quantum theory are rooted in the approach to the 
particle, as to the point, the most vivid example being 
а large bouquet of divergences. Nevertheless, this 
approach is very conveniont and should only be used 
correctly. Let us also remember, that in accordance with 
the Newton corpuscular theory, beams of light were to 
be regarded as a flow of certain particles. They are 
emitted by a shining body in all directions and move in 
an empty space or a homogeneous medium evenly and 
straight, Le. in the same way as the ordinary material 
particles do in the absence of any external or interaction 
forces. Newton explained reflection and refraction of 
light beams on the surface of border between two 
homogeneous mediums by the effect of certain forces 
ов this border, in the direction perpendicular to the 
surface. These forces changed the normal velocity 
component, but did not touch upon the tangential one, 
which allowed to derive the reflection and refraction 
laws. However, the inability of such a theory to account 
{for the light partial reflection and passage phenomena, 
as well as the Newton rings (which he himself 
discovered), led him to bouts (or fits) theory, which is 
quite modern, although nearly forgotten. Newton 
believed that for full explanation of all the processes it 
was necessary to suggest that some light particles 
could experience reflection bouts, and others - passage 
bouts. Let us imagine light falling to a flat surface, which 
is partially, reflects and partially passes. With quantum 
description of this phenomenon, a particle connected 
tothe falling wave at the time of hitting the surface has 
a certain probability of passing or being reflected, and 


Newton simply used the word "bouts" in place of the 
word "probability". 


Tt is absolutely clear that all descriptions of processes 
by the equation with an oscillating charge will be an 
approximation, because itis evident that no movement 
‘equations for a material point can describe even tho 
‘simplest interference processes on a semi-transparent 
‘mirror, during which a material particle should be 
divided in two parts which will later eliminate each 
other by destructive addition. It is surprising, but the 
numerical solution of the problem of scattering on a 
short potential (the Ramsauer effect) for equations (4) 
and (5) gives the correct diffraction picture! But if we. 
‘want to describe an individual particle correctly in the 
conventional quantum mechanics, the picture becomes 
inexact and purely probabilistic. At every given moment 
of time a particle can exist in only one of the mutually 
incoherent states, because one particle cannot move in 
different directions simultaneously (it cannot have many 
impulses at the same time). Nevertheless, there seems 
to exist a whole class of processes, where description 
‘with the help of equations (4) and (5) have certain sense. 
It is well known that in all experiments the local energy 
‘and impulse conservation law in individual quantum. 
processes are true only under high-energy values. But. 
under small energy values it is not во, at least because 
of the ratio of uncertainties and the probabilistic 
character of all the quantum theory predictions, and the 
idea of a global, not local ECL, is invisibly present in 
the quantum mechanics, and is certainly far from new. 


Inthe strict UOT and the quantum measurement theory, 
а great role belongs to unavoidable vacuum fluctuations. 
It is clear that these fluctuations are totally 
unpredictable and non-invariant in relation to space and 
timo translations. The same can be said otherwise: there 
ате no habitual properties of time and space in this 
theory. Space-time is now not homogeneous and not 
isotropic. For example, ifthe system is transferred to a 
new point in space, or а certain experiment is repeated 
at another time, at the point where particle parameters 
аге studied, and it interacts with the macro-device, a 
new value of vacuum fluctuations (different from the 
previous one) can appear and produce a different result. 
Of course, all this is only true for small energies and 
individual events. 


Still more destructive is the UOT for the notion of à 
closed system. For individual events under small energy 
values this notion is simply unacceptable for the 
following reason: vacuum fluctuation at the location of 
the particle (e.g. in а potential pit) can be sharply 
changed at any moment. It can be caused by different 
factors - the nature of vacuum fluctuations itself, or the 
tunnel effect of another random particle, 


Sometimes it is stated that conservation laws follow 
from the Nether theorem, though these results aro 
present in tho works by D. Gilbert and Е Klein. For any 
physical system, the movement equations from which 
‘can he received from the variation principle, each one- 
parametric continuous transformation that leaves the 
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variation functional invariant, corresponds to one 
differential conservation law, and there exists a clearly 
conserved value. It is easy to seo, however, that vacuum 
fluctuations imposed on the varied function (integral of 
Lagrangian) do not in sum remain unchanged during 
parametric transformations (at least today it seems so), 
and this consideration does not work without 
preliminary of ensemble, 


And now we are in for a little philosophy. The local 
Energy Conservation Law (ECL) in individual processes 
follows from the Newton equations for closed systems. 
It would be naive to think that its local formulation will 
be preserved forever, and would be a bad mistake to 
transfer the ECL from the Newton mechanics to the 
quantum processes without any changes, because the 
latter are more fundamental 


References to the first principle of thermodynamics are, 
strictly speaking, groundless, because this principle is 
a postulate. For example, well-known Russian 
‘mathematician N. Luzin, in a letter to an inventor wrote 
that the first principle of thermodynamics is the result 
of unsuccessful attempts of the mankind at building a 
perpetual mobile, and strictly follows from nothing. 
Today it may be said with a great degree of certainty 
that no sophisticated machine in the framework of the 
‘Newton mechanics can be a perpetual mobile, and the 
decree of the French Academy of 1755 not to consider 
any perpetual mobile projects is still valid. We will only 
ааа that now it is valid only for those projects that are 
based exclusively on the Newton mechanics. 


There is the tendency in modern physics to reduce ECL, 
especially in theory, to the rank of a secondary 
derivation from the movement equations (movement 
integrals). Some physicists restrict the ECL to the 
framework of the first principle of thermodynamics, 
others, like D. Blokhintsev [27], think it quite probable 
that with the development of a new theory the form of. 
the ECL will undergo certain changes. F Engels wrote 
in his "Dialecties of Nature": “...none of the physicists 
actually regard the ECL as an eternal and absolute law 
of nature, a law of spontaneous transformation of the 
‘movement forms of the matter and the quantitative 
constancy of this movement in all its transformations". 
But many people do not share this opinion. M. Bronstein 
in his book “Structure of Matter" wrote: "The ECL is 
one of the main laws of the Newton mechanics. 
Nevertheless, Newton did not ascribe to this law the 
General character that this law actually possesses, The 
reason for this erroneous (italicized by authors) opinion 
of Newton of the ECL is very interesting..." It is now 
clear that in view of the above, such an opinion was 
not at all erroneous. Let us remind you that Newton 
predicted many things, even the UQT, in his “bouts 
theory". 


On the other hand, the authors of quantum mechanics 
realized that there was no conservation law for single 
quantum processes under small energies at all. The idea 
that the construction of ECL, together with the second 
law of thermodynamics, was a statistical law, true only 
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onthe average and inapplicable to individual processes 
with small energy, first occurred to Schroedinger, and 
later to Bohr, Kramers, Slater, and Gamov. In 1923 Bohr, 
Kramers and Slater made a desperate attempt to 
develop the theory, where the energy and impulse 
conservation laws in case of scattering would be true 
only statistically, on an average for long periods of timo, 
but would be inapplicable to elementary events. Lev 
Landau even called it "Bohr's wonderful idea". 


Later, however, the authors gave up this approach and, 
besides, this idea at that time did not follow from the 
quantum theory equations, and the authors, to come 
ош of the predicament, simply declared that quantum 
mechanics did not describe individual events at all. Thus, 
the most vivid paradox of the quantum science was 
removed by a simple ban on thinking about it! But the 
ingenious idea that conservation laws do not apply to 
individual quantum processes and emerge only after 
the averaging by the ensomble of particles remains 
alive. This idea might have been alittle premature, and, 
possibly, should be a little different. 


Tho Unitary Quantum Theory (UOT), on the contrary, 
individual particles, and the difference in their behavior 
is accounted for by the initial phase of the wave 
function, In this case, local conservation laws do not 
exist for a single particle, and measuring the initial 
phase or some other parameters for an individual 
particle is quite a different matter. It is not true that the 
UQT has given up probabilistic description. Probabilistic 
interpretation remains, but the probability now is 
strongly dependent on the initial phase. Although the 
‘equations with an oscillating charge can determinately 
predict a particle's behavior, the measurements can be 
mado only with the help of a macro device, which will 
give only a probabilistic result. Impossibility to 
determinate measurements does not change anything, 
for the UOT provides for a possibility of influencing the 
probability value, which was earlier unavailable. The 
existing Von Neumann theorem about hidden 
parameters does not effect our result, but the relevant 
discussion is too cumbersome, and we will leave it out. 


In other words, all the requirements, wherefrom the 
classical conservation laws follow, are now absent. We 
сап hardly expect the conservation laws for individual 
particles to bo preserved under small energies in such a 
situation. Today we are convinced that the classical 
energy, impulse and angular momentum conservation 
laws for individual quantum objects are not valid under 
small energy values because of periodic appearances 
and disappearances of the particle. All direct 
experimental tests of the conservation laws wore made 
for large energy values, and for small energies of an 
individual particle only probabilistic results can be 
received, and, in this case, it would be indecent even. 
to recall the conservation law. 


Energy generation and perpetual mobile 


Let us make the following imaginary experiment. For 
simplification purposes we will use in our reasoning a 


certain quantum ball-particle. When a classical ball 
approaches a wall (perpendicularly for simplification), 
the speed of the reflected ball is always equal to the 
initial speed (we ignore friction and regard the ball and 
the walls as absolutely elastic). In the case of a quantum 
ball, the speed of the reflected ball will acquire in 
different experiments with absolutely equal initial 
conditions a whole range of values: some balls will be 
reflected at a speed greater than the initial speed, others 
— ава speed equal or lower than the initial speed, and 
all this is described by quantum mechanics. 


Let us ask the following question: what if a second wall 
is found, parallel to the first one, in order for the ball to 
increase its speed after each reflection from the wall? 
‘Then we will have increased ball energy without any 
special efforts on our part. Such phenomena appear in 
the problem of particle oscillations in a potential pit (not 
necessarily parabolic) on the basis of equations (8) and 


(9), when four types of solutions are possible, three of 
‘which are most important for us: stationary, “maternity 
home", and “crematorium”. In the two latter solutions 
traditional conservation laws do not work. These 
solutions are presented in Fig. 1. Such oscillator 
behavior explains many experimental facts. From the 
physical point of view, it means that in stationary 
solutions with fixed discrete energies (conventional 
‘quantum mechanics) the speed of the particle reflected 
from the wall will be equal to the speed of the falling 
particle. If the speed of the particle is decreased after 
‘each reflection, it will mean the “crematorium” solution, 
and if it increases, the "maternity home". Scenarios for 
situations will depend on the initial phase of the wave 
function and the particle energy. In ordinary situations 
the “crematorium” and “maternity home" solutions 
always compensate each other, and we find 
‘conservation laws. 


Fig. 1 Dependence ot 


distance between the moving charge and the nucleus on time for 


sutoncmous end non-autonomous equations, 


Tho task of the future developers of new energy systems 
of the 21“ century will consist in creating such initial 
conditions for a great number of particles making up a 
body that only the "maternity homo" solution would 
be realized, and the "crematorium" solution would, if 
possible, be suppressed, 


It follows from the above that if the unitary quantum 
theory ideas are applied correctly, there is no 
fundamental taboo for a perpetual mobile. Such a taboo, 
asit was shown, does not formally exist even in 
conventional quantum mechanics (no conservation laws 
for individual processes with small energies), and, in 
order to generate energy, they should be somehow 
accumulated (all random processes with excess energy 
‘should be grouped together). But conventional quantum 
mechanics refuses to describe individual events and is 
unable to offer any ways for such grouping. The unitary 
quantum theory seems to offer such an opportunity. 


However, the great idea of free energy generation was 
distorted by effort of some research associations 


interested to keep their stability degree, that everyone. 
who started speaking about it was considered to be a 
crazy man. 


Modern experimental physics has verified the 
correctness of conservation laws either for very large 
energies in individual quantum events, or for big 
‘macroobjects, when automatic averaging by ensemble 
is made, but the area of very small energies for 
individual events today is a terra incognita. 


In order to see how the conservation laws for reflection 
(repulsion) of an individual particle from the Coulomb 
heavy nucleus with different values of the initial phase. 
are violated, we have solved numerically one. 
dimensional equations (8) and (9) under the different. 
initial conditions: 


h-lm 


In the Fig. 2 the distances between the moving particle 
‘and repulsive nucleus are shown as a time function, for 
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different initial phases in cases of non-autonomous and 
autonomous equations. 


x \ x \|/ x 


Conventional sin. Майепйү home solutions Стават subtus 
Fig Three types of solutions for oscillator 


It is evident from the calculations that the speed of a 
reflected particle can be equal, lower or higher than 
the speed of a falling particle. This situation seems to 
bo true for all potentials. 


Calculations were also made for other potentials: 
harmonic oscillator, Yukawa, Gauss, dipole, hyperbolic 
secant, and Wood-Saxon, and the quality results were 
nearly the same. If we sum up the impulse of all the 
particles falling with different phases and compare it. 
with the summarized impulse of all the reflected 
particles, the summarized reflected impulse, for 
‘example, for the Coulomb potential, will be several 
percent higher than the summarized impulse of the 
falling particlos. For other potentials such a small 
deviation can even be in the opposite direction. On the 
whole, this problem is very complicated and requires 
additional research, because all this is also dependent 
їп quite a complex way on the initial conditions (initial 
speed, phase and distance). 


Philosophically, any categorical taboos, like the 
impossibility of creating a perpetual mobile, are 
absolutely unacceptable. If everyone is convinced of it 
forever, the conservation laws and perpetual mobile 
taboos will remain unshakable as long as the human 
civilization exists. Of course, the funeral of the 
Conservation Laws can he very prolonged. Anyway, we 
are not going to do it, and our article might be just a 
cleanup for the future tomb, and the splendid funeral 
with all the necessary honors will be organized by future 
generations. On the other hand, these laws will never 
die out completely and will surely be applied, but such 
spheres of science and technology will appear, though 
‘small at first, where these laws are not valid. 


‘The truth should be accepted irrespective of where it. 
comes from. Words of F Engels from the "Dialectics of 
Nature" will be quite appropriate here: “When the solar. 
system ends its life circle and shares the fate of all the 
finite things, when it falls victim to death, what will 
happen next? Thus, we come to a conclusion that the 
heat emitted into the universe should have an 
opportunity, in a way yet to be ostablished by the 
natural sciences, to tum into another form of movement, 
where it can be accumulated again and start 


Page 260. 


functioning. And in this casethe main problem that 
prevented transformation of dead suns , back to red- 
hot nebulas will disappear”. 


‘The question of whether the conservation law exists in 
global form (we have already proved its not being local) 
remains open, because nothing leads to it except the 
inertia of the human mind. This inertia was based on 
the Newton laws, which were replaced by quantum 
laws. This mental inertia leads to a situation, when in. 
case excessive energy is generated during solution of 
movement equations, a question arises how it can 
happen, and where it comes from. Of course, ifa particle 
(e.g. a photon) falls on a somitransparent mirror, the 
packet is divided into two halves, which, due to 
imposition of vacuum fluctuations, will be recorded by 
photomultipliers as full-fledged photons [1-5]. The result 
is that energy is taken as if from vacuum: two photons 
appear in place of one. Another photon can be divided 
оп the mirror into two halves, but they will not be 
recorded by the meters, and the energy will allegedly 
pass into vacuum. So, at one time we borrowed energy 
from vacuum, and then gave the same amount of energy 
back to vacuum at another place. You can think like that, 
and this process might take place. But if we consider 
the equation with an oscillating charge, the energy and 
impulse conservation laws are not valid there for 
solution of the movement problem, and vacuum 
fluctuations have nothing to do with it at all. As for the 
‘question of where the energy comes from, itis the result 
of our mental inertia, and is, essentially, an atavism 
imposed by the Newton mechanics. But the latter 
appears as a result of an extreme passage from quantum. 
‘mechanics, which is more fundamental, 


It is interesting to note that there is a bomb in the logical 
definition itself of the energy conservation law. If energy 
is something that cannot appear or disappear and 
always simply passes from one form to another, the only 
value satisfying this condition is zero. We are far from 
assuming that energy does not exist. But the problem. 
of existence is solved differently in different 
philosophical systems, and the mathematical approach 
seems to be the most correct one: an object exists ifit is 
free from contradictions. Energy has bad luck in this 
case, for under such an approach it should be zero. 


Some cosmologists (for example, British prof, Fred 
Hoyle) are very willing to have a process, in accordance 
with which the Universe has certain places where 
energy appears from other certain places, in which itis 
eliminated. Besides, any philosopher at least a little bit 
familiar with astronomy, looking at the bright night sky, 
will see the birth of matter and its expansion into a still 
greater space. But for this purpose the Global Energy 
Conservation Law is superfluous and only denies what 
is observed. The head reels. 


Cold Nuclear Fusion and Nuclear Transmutation. 
Let us approach the epoch-making experiments mado 


by Fleischmann and Pons in March 1989 [20] from the 
positions of the equation with an oscillating charge. One 


of the authors predicted in 1983 [9] the possibility of 
such nuclear reactions under very small energies. 
Without going into well-known details, we will sum it 
up very briefly: cold nuclear fusion exists, and there are 
no people or theories capable of giving a clear 
explanation. The chain of various mechanisms meant 
to explain this intriguing phenomenon is growing, but 
few really believe in them. The reason is as follows. 


When a charged particle interacts with the nucleus, the 
potential energy is like in Fig. 3, where the right top 
part of the curve is conditioned by mutual 
Coulomb repulsion between the nucleus and the 
charged particle. 


‘The repulsion potential will be 


U(r) 


воз 


where Z - charge of the nucleus, and z - charge of the 
approaching particle, ¢ — charge of the electron, г — 
distance between tho particle and nucleus. When r-R 
(critical distance), then tho potential energy curve goes 
sharply down, which is due to the emergence of intense 
nuclear gravitation, the potential whereof today appears 
more complex than could be imagined mathematically 
Ifthe charged particle overcomes the Coulomb barrier 
with a height of 


it will further get into the nuclear gravitation area and 
а nuclear reaction will take place. 


Let us look at the nuclear interaction of a charged 
particle with kinetic energy T < В... From the point of 
view of classical mechanics, there will be no nuclear 
reaction in this case, because the particle will approach 
the nucleus and at a certain distance у < R from the 
top of the Coulomb barrier will turn back and be 
reflected from it. However, from the point of view of 
quantum mechanics, there exists a tunnel effect, and 
the probability of such a tunnel passage, or transparency 
of potential barrier D is described by а well-known 
formula 


ZEE Багт) o 


Mm 


where И is reduced mass. The bottom 


Mem 


integration limit r,coincides with the nucleus radius В, 
and the top limit'r, can be found from the condition. 


and value ó. = TT , the de Broglie wavelength 


corresponding to the kinetic energy of the particle equal 


(6) is easily transformed to look as 
m 


ESA {_ элде 
hv л» 


where vis velocity. 
Let us now see what the shocking cold nuclear fusion 
‘will look like on the basis of the above considerations. 
Tho deuteron energy in an ordinary electrolytic. 
Fleischmann-Pons cell will be about 0.025 eV, and the 
height of the Coulomb barrier for this case is 


D-ex 


0.8MeV . In classical mechanics it would 


be just naive to talk about overcoming such a barrier 
with a height dozens times greater than the kinetic 
energy. Let us now see how the tunnel effect will 
improve the situation. Let us assess the value of g and. 
for the сазе of collision between two deuterons with. 


such energy: 
RMB, 
D 


[B T T 
rn Ене шм 


ехр(—2-1.9-8883) = 10°", Le. practically pure zero. 

The fusion cross-section will he defined by the product. 

of nuclear cross-section and the tunneling probability: 
с=с р 


and, in the case under review, is also a very small value. 
If the clash parameter of deuterons is not zero, the 
‘emergence of centrifugal potential 
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til) 


ті 
‘will stil further lower the probability of such interaction. 


It is these very circumstances that make the nuclear 
physics scientist think that there is no cold nuclear fusion 
as such. For example, such a serious and responsible 
edition as Encyclopedia Britannica 2001 found no place 
for the notion of cold nuclear fusion at all. Such an official 
position can be understandable only from the point of 
view that quantum mechanics is absolutely true and 
unshakable. Despite this, for the 12 years since the 
Fleischmann-Pons experimental discovery, nearly 30 
international conferences have been devoted to this 
subject, there are lots of hooks and magazines on this 
subject, and the number of articles on the problem is 
nearing ten thousand. Today the situation is gradually 
developing in the positive direction, and the research 
in the field of hot nuclear fusion, which has already 
wasted over $80 billion for 45 years, is slowly coming 
to naught. 


But today there exist well known experimental data on 
cold nuclear fusion. They are numerous and various. We 
‘will dwell only upon the most important and sufficiently 
reliable results. Thus, the classical view of electrolysis 
ofa palladium cathode saturated with heavy hydrogen. 
in heavy water identifies an anomalous quantity of heat 
energy up to 3 kWt/cm*, or up to 200 Mj per small 
sample. Products of nuclear reaction have also been 
found: tritium (107- 10't/s), neutrons with energy of 
2.5 MeV (10-100n/s), and helium. Absence of He’ among 
the reaction products shows that heat is not generated 
by reaction d+p. Besides, emission of charged particles 
(P, d, t, y is observed. Similar processes are observed 
in case of a gas discharge on a palladium cathode, of 
phase passage in different crystals saturated with 
heavy hydrogen, irradiation of deuterium mixture with 
а powerful sound or ultrasound flow, in cavitating 
‘microbubbles in heavy water, in a tube with palladium 
powder saturated with heavy hydrogen under a 
pressure of 10-15 atm., ete. In certain reactions (e.g. 
d +13 + p ) neutrons of 14 MeV are absent, and 
such a strange situation occurs in other cases too. 
Activity of LP , Ш? іп reactions with heavy hydrogen 
and protons failed to be discovered, whereas reaction 


K°+p>Ca® 


was well recorded even in biological objects. But the 
most intriguing fact of all these processes is the 
shortage of nuclear reaction products for explanation 
of the emerging heat effects. Thus, in certain cases the 
number of nuclear reaction products (tritium, helium, 
neutrons, quanta) should be millions of times greater in. 
order to account in some way for the quantity of the 
generated heat. Generation of such а big amount of 
energy cannot be accounted for by either chemical or 
nuclear reactions, or by phase passages. The well- 
known interaction d+d goes along three channels: 
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D+ D—> T (1.01) + p (3.03) (Channel 1) 
D+D—> He (0.82)+ 245) (Channel 2) 
D+D—> He +765) (Channel 3) 


All these reactions are exothermal. The third channel 
has a very small probability. It was experimentally 
discovered that they could occur under very small 
energies. In a molecule Р, the equilibrium position 
between atoms is 0.74A and in accordance with the 
conventional quantum theory, these two deuterons 
could accidentally enter a nuclear fusion reaction. But 
mm 


the interaction value is very small Ap, 
There is a known estimate that in the water of all seas 
and oceans there are 109 deuterons, and in 10" years 
there willbe only one fusion 


1t follows from the aforesaid that the main problem 
impeding the occurrence of the d+ d reaction lies in the 
existence of a very high Coulomb barrier Our approach 
allows for this problem to be solved, and there is such 
‘an opportunity in the UOT. The UOT equation solutions 
show that the distance to which deuterons can 
approach each other is strongly dependent on the phase 
of the wave function (by the way, it is absolutely clear 
intuitively). 


Let us consider the one-dimensional problem [15-18,31]. 
‘There is a stationary nucleus with charge Ze at the point 
of origin, and another nucleus is approaching it along 
axis x (charge ze, mass m) at a certain initial velocity 
The non-autonomous and autonomous equations of such 
a problem will look as follows: 


Since an analytical solution was not found for all the 
areas of initial phases , numerical methods were applied 
with the following initial values: ,е=1, 
37-10, В =1 for different initial velocities and initial 
phase values. As had been expected, braking or 
acceleration of the particle happens only when the 
charge is large. But at the last stage, under certain initial 


п 
phases close to% , a wonderful process occurs: velocity, 


2 
charge and repulsing force are very small. Due to phase 
ratios, the small charge is not changed for a long time, 
‘which means that the particle (or rather what is left of 
it) is not influenced by any forces, and it is crawling at 
a permanent small speed for a very long time ("tho snail 
effect") inside the field of another particle, and can come 
very close to the center. Such movement with a very 
small charge and a small speed can last for several 
hours, and disconnection of the external field will not 
effect this movement. This process reminds of quiet and 


invisible scout penetration into the enemy territory. This 
phenomenon occurs only in certain phase areas, and 
can be conveniently called a phase hole, which is 
illustrated in Fig. 4 resulting from the solution of 
equation (8). 


di n. Maen 2250 сү 
Initial phase 


Fig. Distance to the tuning point of the moving charge 
depending on the initial phase value for dierent initial velocities, 


Let us noto in passing that now we can account for one 
of the nuclear physics anomalies, which has a tendency 
tobe totally ignored. Under a nucleon energy of 1 MeV, 
its velocity is 10° cm/s, nuclear radius is 10 cm, and 
the passage time of the nucleus is 10s, but the time 
period in which the nucleon passes is usually 
anomalously long - 10“ and even more, and it is 
absolutely unclear what the nucleon is doing in the 
nucleus so long. In our model it is easily explained by 
the “snail effect” 


For the same equation, the minimum distance was 
calculated between the charges dependent on velocity 
(Pig. 5) for different initial phase values. For comparison, 
Fig. Б also shows the result of the classical calculation 
based on the Coulomb law. It is obvious from Fig. 4 and 
5 that the minimum distance to which charges can 
approach each other is nearly independent of kinetic 
energy, but with reduction of speed the initial phase 
area width is reduced as well. In other words, reduced 
energy brings also reduced probability of a nuclear 
reaction. 


The same results are true for the autonomous equation. 

(9). Under the conventional quantum theory, tho ratio 

of the reaction speeds in the tritium and neutron 
t 

channels should be close to unity: — 


But in many 


experiments on cold nuclear fusion this value is very 
n 


different from unity and equals —— 10". In different 


ров Minimum distance between charges depending on the 
initial velocity for diferent initial pase vales 


experimental situations it is reproduced by different. 
‘experimental groups with a very high accuracy. This 
very intriguing problem has so far received no simple 
‘explanation. Let us dwell on a possible cause for such 
phenomenon, With a small velocity in the phase hole, 

neutrons are affected by nuclear gravitation forces, and 
protons are affected by electrostatic repulsion forces. 

Under the effect of this momentum, the deuteron will 
have enough time to turnin such a way that the neutron. 
Parts of the deuteron would faceeach other. After the 
neutron gravitation the nuclear forces will be saturated, 

which will weaken the proton connection, and one of 
the protons will leave the system. This reaction can be 
conditionally presented in the following form: 


d*d — p+(n+d)> ptt 
This reminds of the Oppenhelmer-Phillips effect. 


Iris well known, however, that under big energies, the 
probabilities of the first and second reaction channels 
aco the same, and this phenomenon should somehow 
be accounted for Increased probability of tho neutron 
channel with growing energy can be connected with 
the appearance of secondary neutrons in the reaction 
т + р = He + п (141 MeV). In а deuterlum-rieh 
environment, а big part ofthe resultant tritons will pass 
to neutrons in the process of this reaction, which has a 
cross-section of S bans under an energy value of 70 
Kev. According to assessments in [32], the number of 
such secondary neutrons per one triton is 
79-1077 1:7-10 2.7-10* for energy tritons 10, 20 
and 100 KeV respectively. Thus, the prevalence of 
—— whare 
{etiam is born with energies over 40 Ке 
should not be assumed, however, that the phase hole 
phenomenon in its whole area leads to a nuclear 


reaction. It can be assumed that reduction of the 
Coulomb repulsion is followed by reduction of strong 
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Interaction. But how? Today nobody knows the exact 
‘equation of the strong interaction potential. Besides, 
the particle approaches the turning point X, is rather 
"thin". Will it be able to take part in a full-fledged 
nuclear reaction, or will it fly through, like it happens 
with the electron in the s — states of the atom? There 
are very narrow phase areas, when soon after the 
particle stops the charge grows quickly and is sharply 
accelerated. The charge can even be maximum in the 
nuclear force effect area. May be, it is this narrow phase 
area that is responsible for cold nuclear fusion, and in 
case of strong interactions the phase hole mechanism 
‘must be operating as well. 


It was discovered long ago that nuclear transmutations 
have a mass character (especially in plants and 
biological objects), but they have little to do with energy 
generation. Examples of such reactions: 


Mn? + p— Fe“ ; Al” + p> Si^; 


P'epa SK" epo Ca? 


In reactions of this type, a very slow proton (with 
practically zero kinetic energy) penetrates tho nucleus 
in the above-mentioned way and remains there. No 
intranuclear energy is generated, because both before 
and after the reaction the nucleus remains a stable 
object. In classical nuclear physics, the nucleus usually 
became unstable after it was penetrated by a charged. 
nucleon with a large kinetic energy and always broke 
into parts, and the nuclear debris had an even greater 
kinetic energy. Reactions of the above type were 
considered impossible under small energies and for this 
reasons were not studied by classical nuclear physics. 
It seems to be a completely new type of nuclear 
transmutations, not recognized by modern nuclear 
science, but experimentally discovered rather long ago. 
"Today there is a great deal of experimental material 
confirming mass nuclear transmutation phenomena. 
Moreover, there are many projects of neutralizing 
nuclear excess with the help of this technology. Journals 
Infinite Energy, New Energy, Cold Fusion, Fusion Facts, 
etc, and Internet are full of such projects. 


Of course, a change in tho nuclear charge will result in 
restructuring of electronic atom shells, but the energy 
related to this process will be about several electron- 
volts and is nothing in comparison with the energies of 
nuclear reactions from several to hundreds million 
electron-volts. By the way, nuclear engineers are 
accustomed to such energy ranges in nuclear reactions. 
It was this circumstance that made them deny a priori 
all nuclear processes in biology, because under such 
energy values of the debris dozens and hundreds 
thousand of complex biological molecules will be 
destroyed. 


Quite a long time ago, Lois C. Kervran [33] wrote a book 
about nuclear transmutations in biology, and now, 
nearly 20 years later, its second edition was published! 
It gives, evidently for the first time, numerous 
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experimental data ofthe above-mentioned phenomena. 
‘The reaction of the official science is very interesting. 
For example, well-known physicist Karl Sagan, after 
reading the book about such experimental data, advised 
Kervran to read elementary textbooks in nuclear 
physics! 


Some time later a research was made by Panos T Pappas 
[58], who studied one of the well-observed nuclear 
reactions in biological cells: 

Nai! +08, = KS 
Classical biology has long known about the existence 
of equilibrium, when the ratio between the number of 
X and Na ions is maintained with greatest accuracy 
despite the shortage or even absence of К ions in food. 
Later, in work [59] this nuclear reaction was even called 
the life equation, and the existence of such nuclear 
reactions in biological objects was proved by M.Sue 
Benford with the help of direct physical methods. 


All thermonuclear fusion programs are based on blunt 
heating and compression of the reacting material. 
Despite the progress achieved, the head of the works 
in England, Dr. Alan Gibson [34], established several 
years ago that the model reactor design would be 
created not earlier than in 50 years. Today, this point of 
view is generally accepted. Even if the reactor is once 
made (although the authors have grave doubts about 
it), it will be very complicated, expensive, and harmful 
{or the environment. 


Classical approaches have so far not yielded any 
positive results, despite multi-billion investments and 
à great number of physicists, engineers, service 
personnel, and managers involved. It is only natural that 
this army of researchers is a potential impediment for 
all alternative projects of now power engineering. It has 
been noted that “viability” of any idea is proportionate 
to the number of people involved and investments made. 
For these reasons, the Fleischmann-Pons works were 
given a hostile reception in the USA and other countries. 


All the controlled thermonuclear fusion programs are 
accompanied with the adjective "controlled", although 
there is no control whatever. Itis simply that the initial 
quantity of the reacting substance is prudently made 
very small. For example, a ball of lithium deuteride 
during laser reduction has a diameter of several mm. 
So far no one has been seriously considering the 
question of utilizing the energy of an explosion of such 
a ball, which is approximately equal to the energy of an 
explosion of a box of antitank grenades. 


‘The straightforward approach to fusion used by the 
modern science is very natural, because quantum 
‘mechanics has no methods of influencing this process. 
‘The future of really controlled nuclear fusion systems 
may be not on the way of primitive and blunt method of. 
heating and compression of the material, but following 
UOT on the way of using collisions of nuclei having small 


energy and corresponding fine adjustment of the wave 
function phase. 


It is essentially possible in case of imposition of the 
external controlling electromagnetic field on the 
reacting system, which contains quasi-fixed ordered 
deuterium atoms and free deuterons. The same 
properties can be demonstrated by special atomic grid 
geometry. Diffraction scattering of a deuteron flow on 
such grids will lead to automatic deuteron selection by 
energies and phases 


It seems that in the Fleischmann-Pons electrochemical 
experiments such an ordered system existed in the Pd- 
D grid, and some phasing occurred, which accounts for 
the results of these experiments [30] 


Today it appear to us that the cold nuclear fusion 
processes will be effectively used for nuclear waste 
liquidation and production of isotopes. 


Many researchers [35,36] discovered that the quantity 
of heat generated in the process of electrolysis of 
ordinary water on nickel electrodes (there is no hope 
for nuclear reactions in such systems) is the same as in 
the electrolytic cell with heavy water. It confirms other 
measurements, which showed that the quantity of 
nuclear reaction products is millions times less than is 
required for such an amount of generated heat, and its 
origin remains a mystery. 


Further we will give certain concrete data 
demonstrating the phase values of a deuteron with an 
oscillating charge, under which the deuteron can 
approach the nucleus to a critical distance of 10% cm. 
or loss, i.e. giving the data to estimate the value of the 
above-mentioned phase "hole" in the interval (0,1) of 
the phase change. 


Assume that the stationary nucleus with the charge q 
is placed to the coordinate origin x=0 and the deuteron 
with the same charge q is placed at the initial moment 
1-0 to the point x, < Oon the x-axis, and the deuteron 
velocity equals 4, =v, > Û. The units of mass, length 
and time are chosen in such a way that 
h (m - deuteron mass, ¢- light velocity). 
Charge q equals 0.085137266. Our units are connected 
(to 4 significant figures) with the system (kg, m, s) as 
follows: 


1 mass unit = 3.345x 10%g, 
1 length unit = 1049 10? m, 
1 time unit = 3.502- 10% s. 


The electron velocity corresponding to its energy of 
1eV equals 5.93110" cm/s. The deuteron velocity 
corresponding to such energy will be assumed to be 
3680 times less, and in our units it will be 5.372 - 107 
(f с = = 3107 cm/s). Then the deuteron movement 
towards the nucleus is described by the equation 


M cost her ж ёф), (0) 


‘where the parameter 1, is defined under the condition 
Ф for 
120 x2 x, k= &, (thus 1, = 02) 74 ), and this 


parameter may be considered as the initial moment of 
socalled local time. 


that the argument of cosine equals 


In the interest for us are namely solutions of eq. (10) 
under very small deviation £ from phase (and so we 


x 
put Ф = +2 and rewrite eq.(10) in the following 


form: 
Cem А 
fa Sin’ en) tite) ay 
where a = 0.0144967 Let the initial x, to be equal 


- 500000 of our length units (ie. approximately 


5+10° em ) and the initial deuteron velocity 1, to be 
‘equal to the velocity vi, corresponding to the deuteron 


energy of 1 eV or less. But it turned out that the 
precision of numerical integration of this equation under 


such initial conditions and under values [| = 10and 


less is small and besides the interval ofthe integration 
must be very large. That is why this equation also had 


Fito 
dx 


the equation relative to the variable w= | | asa 
> Е ] 


to be transformed by passing to "slow" time 


function of x 


LE [eden] аз 


where т, =-(2%,)/ dw) and +1if e >0, and 


-1 ife < 0. It must be added also the equation for 7 as 
a function of x 
dr d 


de Jw 


азу 


The system of equations (12, 13) is, so to say, a "model" 
system describing fairly accurately the deuteron 
movement under all values of el from 10% to 10* 
Numerical integration of this system was fulfilled under 
different values of e and under following initial 
conditions: 


“мы 


1037(4) 20,x, =-500000т, = 68957318 (14) 


It may be noted that the initial deuteron velocity v, 


equals 1.450172 ( following the relation 


cjl Ws) for given initial w(x) and for 


lel = 107, Lo. such velocity is approximately 3.7 times 
less than velocity у» corresponding the deuteron 
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energy of 1eV. If |e|-10* then the velocity v, is 


approximately 2.7 times greater than velocity Va 
Tt turned out that the numerical tables for values of W, T 
obtained under different values of ¢ < O in the 
interval (-107*, -10° ) don't differ essentially from each 
other. The following table is true to three-four significant 


figures for т and ХДЕ = Jw 


x E E 
-500 000 о 1450 
50000 142510 00492 
50 100210 0000480 
200 106710 — 0000440 
-100 108010 0000425 
0 110010 0000423 


Ifreducing the table values of х to centimeters, we 
obtain the following corresponding approximate values: 


5.10*,5:10^5.10 1008.10 


‘The time interval AT , in which the deuteron reaches 
the critical distance 102 сш from the center, is 


673501 оғ 


our time units or 


(1090-10? fe)-3.502-10" seconds. И nuclear forces 
are not taking into account then the deuteron may 
approach tho distance less 10 ст 

We present here the table, where are given the initial 
deuteron velocities v in velocities shares. vay and the 


corresponding time intervals A7 (in seconds) for 
different values of e 


e AT) 
EU 27 3.82. 10% 
ло" 027 3.82. 10% 
E 027.105 3.82. 10 (= 10.6 hours) 
лоз 027.10" 3.82: 10° (= 10.6 hours) 


Let us note that the given data change essentially 
under positive values of (10°, 10°, etc.). There is some 
asymmetry of solutions behavior under negative and 
positive values of. Tho calculations show the minimum 


distance 


|, more than 500 of our lengths units even 
for relative big initial w(x, ) = 10000. Thus, if we limit 
ourselves to the condition that the deuteron energy is 
not over (0.27) eV at a distance of510*cm from the 
central nuclous, and the whole process of deuteron 
‘movement towards the nucleus does not exceeds 
approximately 10.5 hours, then the interval 


E Da HE sa 
107,7 107) is approximately the вош 
© 2 ) is approximately the sought. 
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phase "hole" in the whole interval (0,7) ) of phase 


change Qin eq. (10), 


If many deuterons with the energy not more than 
(0.27J'eV at the distance 5 : 10° cm from the nucleus 


aro equally distributed along their phases Ф, , the ratio 
of the length of this "hole" to л, equaling approximately 


0.3-10" is equal to a share (or a relevant percentage of 
0.3: 10°) of deuterons overcoming the Coulomb barrier. 


The above figures express at least the order of 
probability of the cold nuclear fusion occurrence, and 
this order is absolutely incompatible with the figures 
in the classical quantum mechanics mentioned above. 
Let us note once again that a one-dimensional problem. 
was solved, and in case of an accurate analysis (not 
zero sighting distance will be taking into account) this 
probability will be lower. Let us also pay attention to 
the large time intervals AT calculated if 
small. It explains well the effect (observed by many 
researchers) of continuation of cold nuclear fusion 
reactions during even many hours after the 


disconnection of the voltage in the electrolytic cell. This 
effect was named even “life after death”, 


| ia very 


As for the analysis of the deuteron movement with the 
help of the autonomous equation, the calculations lead 


to initial velocities v, , exceeding the above mentioned 


numbers, although the general motion picture is the 


same. But the autonomous equation is interesting, 
because in the area of those values x, i, under which 


the product xi is modulo small, it is possible to replace 


sin(x) with x, and the eq. (11) under e-0 to replace 
with simplified equation (describing the deuteron 
motion from initial point x, > 0 to center) 


(ai 2 


‘This equation has a very simple analytical solution. 
Without giving very simple calculations, we will present 
the final formulas, 

Let us take the following initial conditions: 


х0) =x, >0, #0) 


EL 


Then 


ха) 


E 


—— 


Trav 


1t follows from these formulas that the velocity of a 
particle moving in accordance with the initial equation 
never turns to zero, and under 


expax,)-1 


201.) = 0,16. the particle reaches the center of the 
nucleus, its velocity at this moment being 


so that it passes through the nucleus and moves 
further. 


For example, let a=0.0144967, x, = 1000 (= 10^" cm), 
i(0) = 537-107 (= 16 cm/s). 
Under such initial data, the product хі = -0.0000537, 


soit is quite possible to replace sin(xi) with XÈ 
In this case, 


23.107 ( 
-29940" ( 


81079, 


à.) 


9-10% cm/s) 


‘These figures fit well into the reasonable framework, 
во the autonomous model can also be of use for the 
movement analysis in the problem under review. The 
phenomenon of particle passage through the Coulomb 
potential accounts very well for the existence of 
pendulum orbits in the Bohr-Sommerfeld model, when 
in states 15,25,32 ete. the electron passes through the 
nucleus. Such states in the strict theory and experiment 
have no impulse, so in the Bohr-Sommerfeld model they 
were discarded as absurd. Now they have a right to 
existence. Further, the experimental data for angular 
distribution of non-elastic scattering by nuclear 
reactions (including reactions with heavy ions) reveal 
the big amplitude of the scattering forward. It is 
impossible to explain such effect by the formation ог 
intermediate nuclei but itis may be explained from the 
viewpoint of our UOT. 


General Principles of Creating New Energy Sources 


In the ancient classical perpetual mobile idea it is 
supposed that energy is just created and not taken from 
outside (impossibility of a perpetual mobile is the first 
law of thermodynamics). There have appeared lately 
many articles and even books dwelling on the idea of 
energy generation from vacuum. We are not in complete 
agreement with many of these works, and we will dwell 
only on some of them, which, in our view, can be of 
interest. One of the main ideologists of this completely 
new sphere in science are Daniel C. Cole and Harold E. 
Puthoff, and their first serious work entitled «Extracting 
energy and heat from the vacuum» was published in 
Physical Review E, vol. 48, #2, (1993). In this work 
authors use the Casimir forces [60] making them 
produce useful work. The appearance of such forces in 
vacuum is understandable intuitively: ifin a stormy sea 
we put vertically into the water two big parallel plates, 
оп the outside part of these plates tho waves will hit 
them at random, and between the plates there will be 
по waves. Then, the hitting of the waves outside the 
plates will produce a gravitation force between them 


(the Casimir force discovered experimentally long ago), 
‘which the authors of this interesting work are going to 
exploit. It is easily seen that in this idea energy is 
‘generated from vacuum fluctuations. 


Our approach is altogether different. When the equation 
with an oscillating charge was solved for the quantum. 
oscillator, 4 types of solutions were discovered. For us 
only two of them matter - “crematorium” and 
"maternity home". In one solution (“crematorium”) the 
particle slowly falls to the bottom of the pit and finally 
turns into a “specter” (under the strict unitary quantum. 
theory it disappears, spreads about the Universe and. 
contributes to vacuum fluctuations everywhere). In the 
other solution ("maternity home") the particle can oven. 
be bom of a very small fluctuation, or accumulate a 
sufficiently big energy. Let us underline once again that. 
both these processes are not at all logically connected. 
In other words, there are such systems where energy 
will disappear completely (electrolytic baths), or 
increase unlimitedly (it might be our Universe). 


It is the energy conservation law that presents the 
strongest impediment in all cosmological approaches. 
However, universes with birth of matter have long 
existed in scientific cosmology independently of us. 
There is known the theory of British astronomer Fred 
Hoyle based on the idea of continued creation of matter 
from nothing. The question of whether such an approach 
is realized in nature and whether the energy emitted 
by quasars is tho rosult of work produced by a certain. 
gigantic pit, is the most intriguing question of the future. 


It is yet unclear whether the values of appearing and. 
disappearing energy in these solutions are equal. But 
neither in the strict UOT nor in the equation with an 
oscillating charge vacuum (as a big set of random 
oscillations) is needed for energy generation. Of course, 
UOT admits of such an energy exchange with vacuum. 
For example, during split of a photon on a 
Semitransparent mirror, at one time both halves of the 
photon will not be registered and will give their energy 
to the vacuum and disappear for the observers for good, 
at another time there will appear two photons out of 
опе, and the lacking energy will be taken from vacuum. 
But the movement equations (4) and (5) themselves know 
nothing about vacuum and can generate energy due to 
their nature (they are noninvariant relative to the 
coordinate translations) and the conservation laws we 
аге so accustomed to do not exist for them. 


Let us remind you once again that the latter follow from 
the Newton equations, and the Newton equations result 
from averaging by a big number of events, while for 
individual events of small energies no conservation laws 
in quantum physics exist. 


In other words, it can be said philosophically that a 
‘motion of a small wave packet, once started, will give 
birth to other movements (energy) and, consequently, 
to matter. Since most various and breath-taking 
speculations are possible, up to the creation of a 
universe, we will stop here. 
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‘Thus, the generated or disappearing energy in our 
approach can be manifest not only in the changes of 
the particle velocity during movement in a certain 
potential, but in the appearance or disappearance of 
the particles themselves as well. A change of the 
particle velocity in movement is most easily 
discoverable, and itis the velocity increase that can be 
used for generation of heat or electric current. There 
can be energy systems, which exploit the fact itself of 
charge oscillation and the consequence of it. It is very 
probable that these phenomena, contradicting the most. 
fundamental laws of modern science, have been long 
discovered and even applied. But these are the very 
phenomena that are the easiest to be exploited at the 
first stage of development of such new energy 
technologies. 


When an energy generation mechanism is used, 
crematorium-type solutions should be suppressed. But 
all the quantum processes are built on the basis of 
elementary acts, and each of them is impossible to be 
controlled separately. But if the probabilities of such 
processes are controlled, they, being multiplied by the 
great number of participants in the process, 
automatically become macroscopic variables of 
quantum kinetics, and the process itself becomes 
possible. It can easily be achieved, if process 
participants with correlated initial phases are selected. 


Lot us remind you that tho Newton and relativistic 
classical mechanics follow from the strict UOT, while 
the Newton movement equations with the resultant 
energy and impulse conservation laws follow from the 
oscillating charge equation with averaging by the 
Particle ensemble composing a classical body (material 
рой). But these conservation laws are nonexistent for 
individual microparticles in our theory, and they appear 
only in case of averaging by the ensemble of particles. 
Thus, if the energy-generating processes are 
accumulated, and the processes where energy 
disappears are suppressed, a classical perpetual mobile 
can be created. 


But the UOT and the oscillating charge equation have 
other differences not only from the equations of classical 
mechanics, but also from some equations of 
electrostatics and electrodynamics. 


There is a fundamental theorem of circulation for the 
electric field. Let us dwell on it in more detail. Let us 
have a vector field E, which can be an electrostatic or a 
gravitation field. 


E 


Line integral 


(x,y,z +Q, y 2) R(X, y,2)k 


P=f(Pdx+Qdy+Rdz)=fEdl (15) 


is called circulation of vector field E by contour 1. Of 
course, circulation depends not only on E, but also on 
the passage direction accepted in contour I by changing 
the passage direction we will change the circulation. 
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sign. Form (15) is convenient for mathematicians, but 
for our purposes we will present equation (15) in a 
different way. If both parts of equation (15) are 
multiplied by electric charge q, on the right we will get 
the integral of force qE by way dl, Lo. work for moving 
the charge along a closed loop contour. It is well known 
that this value is zero. 


faso 
I this value were not zero, an energy source could be 
created. For this purpose a charge should be moved in 
electric field E from point a, located in the high voltage 
area of the field, to point b, located in low voltage area 
ofthe field, and then back, but along another route. The 
values of work from а 5b and from b=» a would be 
different, and we could extract work from the field 
without making any changes in the system. When the 
charge is constant, it is certainly true, so for a 
macroscopic constant charge this theorem is an analog 
of the energy conservation law. The authors have not 
come across such an interpretation of the energy 
conservation law in other works. If the charge is 
microscopic, then in the UOT it changes, depends on 
time, coordinate and velocity, so work from a —>b and 


(16) 


from 64 will be different, in this case work can in 
principle be extracted from the field without any 
changes made in the system. 


Discussion of Experimental Results 


Let us now get down to explaining some very unusual 
experimental results, which the authors have nothing 
to do with, and which they sometimes regard rather 
skeptically. The point is that the sphere of new energy 
sources is the headache of all the human civilization, 
and in this sphere, like nowhere else, the dividends can 
be exorbitantly high, and for this reason there are in 
this sphere a lot of swindlers (even among the 
theoreticians) and simply erring people. The official 
science of the world does not so far believe in such 
research, but the most suspicious fact is the great 
multiplicity of such works. The authors are not inclined 
to regard all these people as swindlers or erring, 
because the UOT can offer a beautiful and simple 
interpretation of certain phenomena. 


‘There are strange plants with the efficiency over 100%. 
‘They are even manufactured in small quantities and are 
rated among energy-saving devices already termed over 
unities. Japanese researchers take these problema very 
seriously, and the leading role in studying this problem. 
belongs not to the USA, but to Japan, which even 
finances many US institutes in this framework. The total 
Japanese expenditures for this research exceed 
'$200.000.000 a year. It can be forecast that with the 
Japanese mentality and the state policy of exporting 
not natural resources, but superhigh technologies and 
intellect, Japan will find itself among the leading 
countries early in the 21" century. We think that our 
readers will not be surprised to hear that Russia has 


not allocated a single cent for this program, and all 
research was made on pure enthusiasm, 


In the USA such works do not get official governmental 
support either (like, for example, the dying out hot 
nuclear fusion problem), but a great number of private 
firms and individual businessmen are conducting large- 
scale research. The following US journals are devoted 
to the subject: Journal of New Energy, Infinite Energy, 
Cold Fusion, New Energy News, Fusion Facts, and NET. 
Journal (Switzerland). 


Switzerland, Italy, Germany and France are also among 
the countries where the new energy problems are 
seriously researched from the cold nuclear fusion point 
ot view. 


A very young sphere of power engineering has emerged 
andis quickly developing, which researches many new 
energy sources. In future those new energy-saving 
sources will first be used, which will considerably differ 
from the existing ordinary energy transformers in that 
they will generate additional energy that can be used 
їп the interests of the mankind. The development of 
civilization will then be limited not by long-expected 
reduction of natural fuel resources, but by heat pollution 
of the environment. 


Let us enumerate just а few of the new energy 
directions: 

1. The Patterson fuel cell (CETI) 

2, Supermagnet-superengines of Takahashi, Aspden. 
and Adame 

3. Swiss plant Testatika. 

4. Engines operating on water. 

5. Hypersound Griggs pump, the Potapov and 
Schaffer heat generators. 

6, Schoulder and Fox cluster systems. 

7. М - machines of Farade, Bruce de Palma, Newman, 
Seal, Tewari, etc. 

8. PAGD reactor of Canadian researchers P Correa and 
A. Correa. 


This list can be complemented with the surprising 
experimental results received by physicists A. Samgin 
and A. Baraboshkin (Russia, Institute of High- 
"Temperature Electrochemistry under the Russian 
Academy of Sciences, Ekaterinburg) [24,25] and 
TMizuno [26] (Japan). They appear to have used, totally 
Independently ofeach other, special proton-conducting 
ceramics, which, when electric current runs through 
them, generate a thousand times more heat energy than. 
the electric energy consumed. In some experiments by 
Mizuno this value even exceeded 700000). T. Mizuno 
їп a personal talk with one of the authors of this report 
said that he feared very much the radiation sickness. 
But no а, fl y radiation or nuclear debris was found, 
and the nuclear processes ate not responsible for such 
energy generation. Such proton-conducting (or, to be 
more exact, deuteron-conducting) ceramics was made 
using the power metallurgy methods by agglomeration 
under high temperatures. In other words, all the 


chemical processes in it had long been over. The origin 
of such an amount of excessive energy is absolutely 
incomprehensible in the framework of conventional 
science, for they cannot be accounted for either by 
nuclear or chemical reactions, or by phase passages. 
At first the authors of this experiment supposed nuclear 
fusion reactions of the D+D type. At our request, A. 
Samgin replaced heavy hydrogen (deuterium) during 
ceramics production with ordinary hydrogen. If the 
effect of such huge energy generation was connected 
‘with the nuclear D-D reactions, all the anomalous heat 
effects would have disappeared, but they persisted. 
After such a large quantity of energy was generated, 
the tablet disintegrated into powder. 


‘These effects can easily be explained by UOT from the 
harmonic oscillator theory point of view. When the tablet 
is agglomerated, there remain in it some caverns of a 
size of hundreds Angstrom units. When direct or 
alternating current flows through it, the protons and. 
deuterons in their movement (there are few electrons 
in such ceramics) get into these caverns, and a process 
can start which is described by the “maternity homo" 
solution. A particle accumulating energy, oscillates in 
such a pit, and finally the energy will be sufficient both. 
for heating and for destruction of the pit walls (tablet. 
turning into powder). The same processes seem to be 
taking place in a palladium electrolytic cell with heavy 
water, and in a nickel electrolytic cell with ordinary 
water, which accounts for anomalously large heat 
‘generation, not related to nuclear processes. 


It would be good to verify experimentally the 
dependence of the tunnel effect on the initial phase. 
But it seems us that it is more important for our 
‘opponents, since both cold nuclear fusion (СМЕ) and 
discovery of nuclear tranemutations (which, from the 
point of view of modern science, are even more absurd 
than the existence of CNF) evidently cannot be 
accounted for in any other way. Besides, such a direct 
‘experiment is of a fundamental value. There are today 
a lot of people and groups in the world, who pin great. 
hope on exploiting the nuclear transmutation 
phenomenon for the purposes of processing and 
recycling of nuclear wastes, and the question of 
industrial generation of tritium for military purposes 
using CNF methods was under consideration in Los- 
Alamos. Internet magazines are full of such information. 
We are not giving Internet addresses here, because 
‘everything is constantly changing in this live system. 


Let us analyze some of the above-mentioned devices. 
‘The first, the oldest and the most mysterious information 
was information about internal combustion engines 
‘operating on water. 


Let us give just one example. When we were students, 
‘one of our teachers, the late Professor G.V. Dudko (1959) 
told us that in 1951 he had participated in the testing 
ofan internal combustion engine [39,55-57]. Tho device 
represented a hybrid of a diesel and an ordinary 
carburetor engine, where a gas of petrol was needed to 
start it and then ignition was switched off, and an 
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ordinary fuel pump sprayed into the cylinder warmed 
up and strongly compressed water with special 
additives (which the inventor himself put into the tank 
in small quantities, and which, as we now understand, 
represented the principal secret). The engine was 
installed on a boat. The researchers were riding for two 
days in the Azov Sea, and only water vapor was the 
engine exhaust. Professor Dudko himself drew the water 
fuel overboard and poured it into the tank They needed 
much water, several buckets a day, but there was no 
shortage of it... The question of why, if everything was 
зо great, these engines are still not in use, can occur 
only to a person who has never lived in Russia. 


From the point of view of the solutions of the harmonic 
oscillator problem, the following theoretical possibility 
exists [40,44,47,55-57]: if water with the necessary 
additives (which, evidently, represent the secret of many 
Invented engines operating on water) is compressed 
and sprayed into the cylinder, each drop of water, when 
it gets into the cylinder after being compressed, will 
start dilating and will pass by inertia the equilibrium 
position. As a result, caverns (empty volumes) can be 
formed in it, with a size of several dozen of Angstrom 
units. Ifa free proton (or some other microparticle) gets 
Into such a cavern in the required phase (itis supposed 
that the task of the additive is exactly this), the 
"maternity home" solution will be realized and some of 
the drops will explode... Later we heard and read many 
times about various Russian inventors, who had 
successfully created and tested engines operating on 
ordinary water with some mysterious additives. 


Of course, the possibility of catalytic water 
decomposition with small energy consumption before 
spraying into the cylinder is not at all excluded. There 
are films and information in Internet about testing of 
cars operating on water, which is catalytically (with 
small energy consumption) decomposed into oxygen 
and hydrogen. Such power engineering would be 
‘ecologically absolutely clean, and the only restriction 
‘would lio in heat pollution of the environment. 


‘An ideal solution for the motor transport could also lie 
in use of some new types of electric energy generators. 
‘The UOT even admits ofthe possibility, which was long. 
observed in the experiments of Nicolas Tesla and in 
those made by Canadian physicists the Correas, who 
even received a patent for a system generating energy 
from vacuum fluctuations (as they believe) [45]. The 
readers could have got acquainted with our detailed 
theory of these processes in [46]. But the ideal system 
for the automobile would certainly be Testatika. 


Any imagination will be amazed atthe thermal cell СЕТЕ 
created by James Patterson, USA [27], in which takes 
place the electrolysis of specially made nickel balls in 
ordinary water. The US paper «Fortean Times» ' 85, 1995, 
wrote about it: “December 4, 1995 will go down into 
history. On this day a group of independent experts from 
5 US universities was testing a new source of energy 
with a stable output heat power of 1.3 kWt. The 
consumed electrical energy was 960 times smaller”. All 
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experts note that the generated heat is of mysterious 
origin and cannot be explained by chemical or nuclear 
reactions, as well as by phase passages. The US ABC 
‘TV showed on February 7 and 8 1996 in the «Nightline» 
апа «Good Morning America» cycles of programs about 
the development by Patterson of a new energy source 
generating hundreds of times more energy than it 
consumes. The mysterious nature of the generated heat 
was again underlined. It is interesting [34] that Motorola 
tried to buy the CETI patent from its authors for 
'$20.000.000, but met with a refusal. We are sure that 
‘Motorola had invested a certain amount of money into 
the study of this problem before making such a serious 
offer. All that happens within the Patterson element has 
nothing to do with nuclear reactions (although Patterson. 
told one of the authors that he was of a different view), 
and, in our opinion, can be accounted for by exactly the 
same processes as were described above for proton- 
conducting ceramics. 


The sonoluminescence phenomenon, when certain 
liquids start shining if weak ultrasound is run through 
them, also looks very mysterious. No satisfactory 
explanation has so far been found for this experimentally 
proved phenomenon, discovered by Moscow University 
Professor S.N. Rehevkin in 1933. As Nobel Prize winner 
Professor Yulian Schvinger said, "it has no right to exist, 
but it does exist” [38]. This phenomenon can also be 
explained from the above-mentioned positions. 


There are also heat generators (Yu. Potapov [21-23], 
Moldavia, James J.Griggs [28], and Huffman [29], 
Schaffer - USA). In them many cavitating bubbles are 
formed during circulation of ordinary water, in which 
excessive energy is generated, with the output to input 
energy ratio approaching 1.7. In these experiments and 
plants no chemical or nuclear reactions can take place, 
and thousands of Potapov's heat generators have been 
‘manufactured for heating homes. In such devices (they 
aro very different in appearance) a great number of 
cavitating bubbles are created in a flow of water. This 
is achieved either with the help of interrupting the water 
flow with a special rotor (J.Griggs, Huffman, Schaffer), 
ortho water flow is twirled by a special helix and then 
enters the zone of sharp dilation, where cavitating 
bubbles are formed (Yu. Potapov). In general, it should 
be said that cavitation remains a great puzzle for 
theoretical hydrodynamics and science. For example, 
forged multi-ton screw propellers of big nuclear 
submarines under certain operation modes and 
geometry of the surrounding forms can be destroyed 
by cavitation within only a few hours. It happens 
because of huge energy generated in cavitating 
bubbles. 


Under certain values of phase and energy, a particle in 
the pit, each time reflecting from the walls, will have a 
greater velocity than that of a falling particle (this is 
within the uncertainty relation), and after many 
reflections will accumulate a fairly big energy which 
will be generated in the form of heat or bremsstrahlung 
when the pit is destroyed, and, finally, the energy of 
the oscillations of such a particle accumulated in the 


pit will always be transformed into heat in an ordinary 
solid body or a liquid. This physical idea immediately 
accounts for both sonoluminescence (although for 
sonoluminescence in general this mechanism is less 
primitive), and energy generation in proton-conducting 
ceramics, nickel during electrolysis in ordinary water 
(СЕТИ element), and water bubbles of commercial heat 
generators. The theory predicts that the samples should 
be fissure due to increased pressure on the walls of the 
potential pit with the growth of energy, which fact also 
takes place, since both ceramic samples and nickel balls 
in the СЕТ! element finally disintegrate. It is evidently 
for these reasons that any metal containing much 
hydrogen in its grid becomes fragile and is quickly 
destroyed, which fact is well known to engineers. 


‘The small number of experiments does not so far allow 
for making concrete conclusions as to what particles 
generate energy in pits (microbubbles). Besides, for at 
least an electron to disappear a pit of about 0.5 MeV is 
required, while ina solid body the pits are about several 
eV deep, and what seems to happen is only loss of 
kinetic energy, and not disappearance of particles. The 
fact that this process requires very deep potential pits, 
which do not exist in a solid body, does not change the 
essence of the matter. 


Of course, under ordinary conditions, both competing 
solutions usually take place at once: "maternity home" 
and “crematorium”, which compensate for each other 
and the energy is preserved. For energy generation, the 
“maternity home" solution should prevail. Both these 
processes take place simultaneously and compete with 
each other, but, formally, they are not connected in space 
and time. The complexity of the energy generation 
problem lies in suppressing the “crematorium” solution 
by a careful selection of different parameters and 
promoting the “maternity homo" solutions. So far we 
cannot say for sure what the optimum dimensions of 
such cavitating bubbles are, or which object oscillates 
in them, because for this purpose special experiments 
are needed, which so far have not been staged. 


Of course, the inexorable Robber in the form of the 
Carnot principle stands in the way of transformation of 
the heat generated in a heat generator or ceramics into 
electrical or mechanic energy. In accordance with this 
principle, all mechanic or electrical energy can be 
transformed into heat, but tho reverse process is always 
connected with big losses. 


If there are experiments and plants in which energy 
generation contradicting the conventional conservation 
laws is discovered, there should also exist opposite 
ones, where energy disappears completely, i.e. the 
“crematorium” solution prevails. It proved to be true. 
‘There are such modes during electrolysis in electrolytic 
baths, under which the temperature of the solution in 
the bath is strongly reduced for unaccountable reasons, 
and this fact has no explanation at ай. This phenomenon 
long ago was noted by attentive industrial engineers, 
ава it is called the "bath-freezing" mode [49,50] 


Chinese physicist Swe-Kai Chen from Taiwan in his 
‘experiments [49] stably observed the same phenomena. 
It is quite easily explained: a particle with a velocity 
‘exceeding the most probable velocity inthis distribution 
gets into caverns on electrodes and after some 
oscillations reduces its velocity, which becomes smaller 
than the most probable one, and then the particle leaves 
the cavern at a small speed, and the same process can 
happen to another energetic particle. This leads to the 
cooling of the cell in the case of such mass processes. 
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This “dynamic sculpture" accompanied by an 
"explaining" poster «perpetual mobiler represents an 
iron well-polished ball with a diameter of 2.7 inches 
weighing about 2 pounds. The ball is rolling along a 
circle on close guides resembling two parallel skids with 
а diameter of 25 inches past the poles of three 
permanent magnets, where it is magnetized. In the area. 
(of three permanent magnets three more mobile magnets 
aro installed on special mobile 5-inch long lovers, and. 
these magnets, when the ball passes them, are slightly 
inclined (due to the ball gravitation) and, after the ball 
passes them, are raised by the holding springs (sway 
like yokes). The ball makes a complete turn in 3 seconds. 

Allthis magic (they say the ball had been rolling along 
the close contour for more than a year) does not have 
any sources of energy and is installed for everyone to 
see in a Norwegian picture gallery on a special stand 
covered with a glass cover. The authors only saw a good. 
‘TV film about this installation and were mostly surprised 
at the fact that the ball had not stopped during 
uninterrupted shooting (about 20 minutes). 


We аге well acquainted with circus tricks, but it is 
absolutely incomprehensible how such a trick could be 
staged using some secrot methods. It is clearly seen 
that the ball in its movement always partially transfers 
its energy to the three long swaying pendulums, but. 
there is no way to use them for pushing the ball and. 
‘making up for friction, this being the only trick that 
could, in our view, be applied here. All the rest is clearly 
visible and containe nothing suspicious. 
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Let us estimate the generated energy. At an initial speed. 
of about 1m/s the ball stops after 30 seconds, if all the 
‘magnets are removed. It means that the energy 
consumed in 30 seconds is about 0.5 joules, or 1/60 Watt. 
‘The total energy generated in a month is 43,200 joules, 
and this is huge energy, much greater than that of a 
good shell! 


It is clear (if the word is relevant here at all) that when 
the ball is approaching the permanent magnet and the 
process of magnetization is going on, it is accelerated, 
but when it mechanically gets past the equilibrium 
position and, moving away from the magnets, becomes 
demagnetized, the gravitation (which now starts 
slowing the ball down) will be slightly less than it was 
at the moment of the balls acceleration. This small 
difference in forces provides for small positive work to 
overcome friction. Energy generation and similar things 
during magnetization had been predicted by one of the 
authors in magazines Infinite Energy vol.1, No.2, p.38, 
(1995); Proceedings of the ICCFS, p.361, April 9-13, 
(1995), Monte-Carlo; Cold Fusion, No 11, p.10, (1995); 
Chinese Journal of Nuclear Physics (vol. 19, *2, 1997) 
The quantum-mechanic processes are very complicated, 
but some of them can be understood. 


All keen physicists were quick to understand it, and J. 
Naudin in France made a similar, but much simpler 
experiment. A ball of a soft magnetic material is 
swaying along parallel U-formed skids in a system of 
four magnets. Near the bottom of the U-form there is a 
small smooth step. It may have been made to make the 
‘magnetization and demagnetization processes different 
intime, which is very important. Ifthere are no magnets, 
nothing interesting happens and oscillations are quickly 
(ina few seconds) damped. If the magnets are present, 
oscillations go on up to 3 hours 27 minutes. It appears 
that in this case the author failed to find good material 
and parameters of the plant, so friction was not 
compensated completely. In all these experiments 
demagnetization of permanent magnets does not 
happen, because the experiment is repeated many times 
with the same results, 


And now a few vague words about demagnetization 
processes. During magnetization of the ball, the 
‘magnetic moments of its atoms are oriented (like the 
hands of a compass) along the field lines. When the 
ball leaves the magnetic field area, the atom magnetic 
‘moments are disoriented under the influence of the heat. 
‘motion, and it becomes demagnetized. In the unitary 
quantum theory the share of the oriented magnetic 
‘moments in the external field can be bigger than in the. 
conventional quantum mechanics (the “maternity 
home" solution), and the ball gravitation can be stronger 
due to it. Disorientation of these moments happens 
similarly in both theories. It seems to be for this reason 
and due to the difference in magnetization and 
demagnetization time that a difference in magnetic 
forces occurs when the ball approaches tho magnet or 
moves off from it. 
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‘The scientists of the older generation will remember 
that a similar toy was shown in the 30's to David Gilbert, 
‘who said it was the most interesting thing he had ever 
seen. A question arises as to why it has not yet been 
realized. We do not know a physical-mathematical 
answer to this question, and it is not our task to analyze 
the social reasons of this phenomenon. Japan has a 
different mentality, and there is a governmental program 
for generating energy from permanent magnets 
‘Takahashi [51] even seems to have made an electric 
engine with an efficiency of up to 318%! 


Still more mysterious is the long-known problem of 
energy shortage in many biochemical reactions with 
forments (enzymes). For example, in the well-studied 
reaction of disintegration of polysaccharides in the 
presence of lysozyme the following happens: a 
polysaccharide molecule gets into a special cavern in a 
big lysozyme molecule, and some time later its debris 
are thrown out of it (Fig. 6). The broken binding energy 
of the polysaccharide is about 3 eV, while the energy of 
the heat movement is only 0.024 eV. From the standard 
science point of view, it is absolutely unclear where 
lysozyme takes the energy to break the polysaccharide. 
No satisfactory mechanism for explanation of such 
reactions (and they are very numerous) was found, and 
all this was “swept under the carpet”, as physicists 
say. The UOT provides for a completely new look at the 
catalytic processes, which has an incomprehensible 
source of energy reducing the molecule activation 
energy. From our point of view, this process is a variant 
of the “maternity homo" solution for oscillator. 


Fig Break of polysaccharide molecule by lysozyme. 


‘The most surprising thing is that in all the cases 
generation of excessive energy cannot be accounted for 
by chemical reactions or phase passages. If nuclear 
reactions do sometimes happen (which should not be 
according to modern science), they can account for only 
ahundredth or a thousandth share of the generated heat 
energy. There is no doubt that all these are effects ог 
new physics, for in the framework of the old physics all 
this is simply unexplainable. 


But the existence of a plant that produces out of nothing. 
about 10 kilowatt of direct current electric energy with 
a voltage of 300 V seems nearly impossible. The story 
was described by one of the authors in three different 
magazines, and we will just give a brief resume [52- 
sa 


In summer 1999, at the invitation of Swiss physicists 
(Director of the Institute of New Energy Sources in 
Egerkinhen Adolph Schneider), one of the authors 


visited several research organizations. It is interesting 
that there is such an institute in small Switzerland, and 
there is none in big Russia. The purpose of the invitation 
was very simple: to explain the operation of a plant 
generating energy out of nothing, Le. a perpetual mobile. 
In Switzerland such plants are called Tostatik Machine 
M/L Converter from religious group «Methernithay 
(Address: Methernitha, CH-3517 Linden, Switzerland, 
phone: + +41 31 97 11 24) 


Such machines exist today in the Swiss town of Linden 
near Bern. Part of the town belongs to the Religious 
Christian Community, which is fenced and heavily 
guarded. There are about 250 members of the 
Community, many of them are physicists, graduates of 
the universities of Geneva, Lozanne, Bern. It is not only 
a research laboratory, they have their own TV center, a 
film studio, a small furniture plant, shops, garages, 
residential blocks, and support services. You will 
probably have guessed that this community does not 
consume any energy, and this is the most accurate fact 
in the whole story, for the inquisitive journalists have 
found out that no money from them comes to the 
accounts of the local power station, which provides 
power for all the town. In a cellar of one of the houses 
they have a power station that produces energy... out 
of nothing. The author of this inexhaustible source of 
free direct current energy is Swiss physicist Paul 
Baumann. Let us briefly describe these fantastic plants: 
they are of four types (sizes) with capacities of 0.1, 0.3, 
Запа 10kWt. Externally, the plant resembles very much 
the standard electrostatic machine with Leyden jars 
often used in physical demonstrations. There are two 
acryl disks with 36 pasted narrow sectors of thin 
aluminum, which rotate in different directions. In the 
first samples ordinary gramophone records were used 
for disks. The machine is started by pushing the disks 
in different directions by fingers. The rotation speed is 
50-70 turns per minute. After the start disks rotate 
independently and can be easily stopped by hand, the 
direct current voltage is about 300-350 V, and the current 
is up to 20А. The mechanical energy used for rotation 
(only 100 mWt, according to measurements made by 
Austrian Professor S. Marinov) is hundreds of thousand 
times smaller than the generated electrical energy. The 
biggest plant for 10 KWt has plastic disks with a 
diameter of over 2 m, the smallest one - 20 cm, the 
weight ofthe plants is small enough, the 3-KWt machine 
weighing about 20 kg. 


The charge separation process (which consumes 
energy!) practically does not slow down the disks. 
Connection of a load in the form of a 200-W bulb does 
not change the rotation speed either. No cooling or 
heating of the air or machine parts during long operation 
takes place, only a slight smell of ozone is felt. The 
system is noiseless, compact, environment-friendly, and 
can be installed anywhere. 


Tho Community management thinks, and quite rightly, 
that wide spread of such systems in the world will lead 
to a heat explosion, because all the energy generated 
by the mankind finally finds itself in an energy dump 


(is transformed into heat), and all this can finally lead 
to overheating of the environment. They absolutely do 
not believe (and not without grounds) in the capability 
ofthe mankind as a whole to negotiate reasonable use 
of this invention, and they think that the harm caused 
by it will be greater than from nuclear, bacteriological, 
ог conventional weapons. Their main idea for the 
‘mankind is to live in balance with the environment and. 
to make full use of the energy of the wind, the sun, the 
water, etc. For this reason the Community is heavily 
guarded, and they are not going to donate their main 
discovery to tho mankind. 


Professor Stephan Marinov visited the Community twice 
(in July 1988 and in February-March 1989). He was even 
given such a plant with a capacity of 100 Wt (300 V, 
ОЗА), which he studied in his laboratory. As far as we 
now know, even the inventor of this machine does not. 
fully understand its operation principle, so he contacted 
Marinov out of sheer curiosity of a scientist. 


In 1989 Professor Marinov published a book “Thorny 
Path to Truth - Documents of Violation of Conservation 
Laws" in International Publishers East-West. The book 
contains a lot of photos, a measurement report, and a 
description of the plant. He also organized a research. 
group called “Free Energy” within the Community 
(Methernitha Group Stephan Marinov Free Energy). 


There are very interesting words in this book: "I can 
state without any doubts that this machine is a classical 
‘perpetual mobile in its pure form. After the initial push, 
it goes on rotatingby itself for an indefinitely long time, 
constantly producing electrical energy in the amount. 
‘of 100 Watt... It is still unclear, however, how it all can 
happen...". As far as we know, nobody has managed. 
to build a similar plant elsewhere. 


We have an approximate idea of how the plant operates. 
‘The idea is as simple and ingenious as that of the wheel, 
which is absent from the surrounding nature, so the 
inventor could not borrow the idea. We will just show 
that the existence of such a plant is in full conformity 
‘with the UOT It is natural that the plant operates on 
the basis of the charge separation principle. Let us have 
two metal spherical surfaces with a hole, isolated from 
the earth and from each other. If, with the help of an 
insulated stick, we transfer the first electron from Ball 
A to the internal surface of Ball B through the hole, a 
difference of potentials will occur, and if we transfer 
the second and the subsequent electrons, Ball A will 
attract the transferred charge, while Ball B will repulse 
it, and energy will have to be spent during the transfer 
of charges (Fig. 7). 


Let us remind you that under the existing circulation 
theorem (16), the charge transfer work will consume 
the same amount of energy as will later be generated 
during the passage of electric current resulting from 
charge separation. But in the ЧОТ the circulation 
theorem (16) for an individual elementary charge is not. 
valid. Thus, we can select the time and route, along 
which the charge will be transferred in such a way, that. 
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"ig 7. Work for moving the charge depende 


the charge value during the transfer will be close to 
zero, and, consequently, the electrostatic force and the 
charge transfer and separation work will be close to 
zero too. For example, instead of selecting the route you 
can wait for the charge to be reduced to zero and then 
transfer it quickly, and when the charge increases, 
immediately stop tho transfer and fix the charge. Or you 
can duly select the route and velocity. There are many 
options. This was evidently realized by Paul Baumann, 
whois so far practically unknown to the official science, 
and who can find consolation in the idea that the 
inventor of the wheel will never he known at all. The 
problem of simple arrangement of all this is just a matter 
of technique. 


You cannot help, thinking that all these might be just. 
tricks. The history of perpetual mobile abounds in 
evidence of downright swindling and frauds, and not a 
single positive result before, and who can guarantee 
that the information given above will not prove to be 
another swindle? 


First of all, И all the people always piously believe in 
the unquestionable stability of the energy conservation 
Jaw, there will never be any progress in this sphere, 
and it is then unexplainable how man got down from 
the palm at all. Secondly, to justify the proposed 
rebellious position, the following idea comes in mind: if 
30 years ago somebody had told the authors (who were 
then already professors) that at the beginning of the 
next millennium they would deal in such research, it 
would have seemed not only a silly joke, but an 
absolutely impossible thing as well But, as Voltaire said, 
"Ho is silly who does not change". 


In conclusion we wish to express with certainty that. 
the time of theoretical recognition and of practical 
universal using of overunity devices will come soon and 
become the epoch of new energetics. The people of our 
planet will regret that so much oil, coal and gas was 
burned causing terrible ecological losses. 


The authors thank astronaut V.A. Dzhanibekov and 
Professor A.P Buslaev. 
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KOZYREV-DIRAC 
EMANATION. 
INTERACTION WITH MATTER and 
METHODS OF DETECTING 


Dr. Ivan M. Shakhparonov 


Phone/fax 8095-198-2012 


In this paper the authors show the possibility of creation 
of a new kind of emanation. The magnetic monopole 
‘beam can be made in space as a result of focusing of 
some natural substance. Special devices based on the 
Moebius band elements make the given focusing. This 
‘emanation is able to magnetize graphite and organics, 
decrease the radioactivity, and influence the oncology 
diseases Tho time reverse technology is realized in such 
devices. 


Experimental data, which allow making a conclusion 
about existence of previously unknown emanation, are 


presented in this report. Here are descriptions of 
‘experiments and methods of measurement. The effects 
of interaction between new type of emanation and 
matter have been obtained. 


‘Till the present moment theoretical physics didn't pay 
attention to the nonoriented configurations and spaces. 
‘The reason of this situation is the fact, that from the 
philosophic point of view itis not possible to determine 
and locate the area of the nonoriented topological 
structures in our world. We (eight scientific teams) 
joined ош forces and we needed more than 30 years to 
solve this problem by an experimental approach. 


‘The fundamental tenet of the casual mechanics 
developed by Kozyrev can be formulated as follows. 
‘There aro two types of energy in the Universe. The 
positive or «right» energy acts as a factor ofthe entropy 
increase. The negative, or ей» energy tends to 
decrease the entropy, i.e. it acts as a factor, which 
regulates the entropy increase. The «right» energy 15 
transformed to the eft» one and this fact may be 
interpreted as a course of time from the past to the 
future. When the energy is transformed from the «lefts 
to the right» form, time is reversed. Kozyrev supposed. 
[1] that through revolving of a body together with a 
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6. Activation by nuclear magnetic resonance; 
7. Activation by electronic paramagnetic resonance; 


8. Activation by electrochemical force. 


All these methods can be used as possible way to high 
efficient energy systems. Gerlovin wrote: "Usually 1, 6 
and 7-th methods of structural activation are realized 
in catalysis simultaneously. Besides, catalysis differs 
from macroscopic methods because it has the most 
‘minimal distances from the sources of activator fields 
to the activated molecules. And finally, an active 
participation of force fields created by nuclei of atoms 
and significantly more active participation of disturbed. 
EPV is possible in catalysis. That's why catalysis is the 
most effective method of structural activation. The 
detailed account of this method exceeds the limits of 
this article and we can only annotate it.” [1, p.233] 


Information stated above is only a small part of the 
questions appeared under consideration in Gerlovin's 
theory of fundamental field (TFF). Other important 
questions should be considered with a new 
experimental data. 
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Antigravitation Force and 
Antigravitation of Matter. 
Methods of its Creation 


Anatoly К. Gaponov 
Part I 


For a long time there is an opinion in physics about 
antimatter as a possible source of antigravitation, but 
the researches on this subject came into a dead end. 
‘The existent presentations and formulas forbade tho 
conclusion about antigravitation, but our conducted 
investigations brought us to the possibility to get 
antigravitation of substance and to the paradoxical 
conclusions concerning the next. 


1. Two types of space exist: 
а) Tho Absolute space 
b) The Relative space 


2.a The Gravitation Field is the relative space, which 
has accelerated motion, directed to the center of a 
planet, 


2.b The Antigravitation Field is the relative space, which 
has accelerated motion, directed from the center of a 
planet, 


3. Gravity force does not depend on mass of a body! 
‘The mass can be presented in three versions: 

а) m,-mass as amount of atoms. 

»w 


- eloctronic-atomic energy in mass. 


ЭЙ. - mochano-gravitational energy in mass. 


On the basis of the stated notions we offer to revise the 
essence of force not only in Coulomb's formula, but in 
Newton's formula too. 
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Itis well known, that mechanical energy can be bringing 
їп electrostatic charge, where mechanical energy runs 
(turns) into energy of electric field, where 

Е, У, 


(mechanical energy) Ё. (electrical 


energy) 


‘Similarly itis algo possible to insert mechanical energy 
into mass of a body. As the result, the mechanical energy 
will turn into energy of gravitational field, where 


gv. 
(mechanical energy) V -F -t > — 


(gravitational 
energy) 


Since the volume of the Earth is constant, the 
acceleration of gravitational field will be increased. 


It should be logical to expect, that when removing the 
‘mechanical energy from mass the inverse process will 
occur, that is to say acceleration reduction of gravitation 
field will occur. 


In his works I, Newton affirmed about existence of two 
spaces: 

‘The Absolute space - is an immovable non-rotatable 
space, which represents a limited cube, with our planet 
in the center, 


The Relative space - is a movable space. It can move 
with acceleration in the absolute space. 


Editor's note: In aether conception this means two parts 
of aether: some part is involved into the motion with the 
mass, but another part of aether is immovablo. 


The main mistake in search of aether consisted in the 
following: Maikelson's experiments were aimed on 


search of relative velocity between bodies and space. 
However, it was the relative acceleration between 
bodies and space that was necessary to search for. 


‘To quote the conclusions of I. Newton: "Body can keep 
the quiescent mode or mode of rectilinear uniform 
motion..." By this, he postulates, that the relative linear 
velocity between solids and space does not exist. But 
we know that for rotation it exists (the famous 
experiments with revolving рай of water). 


The gravitational field is the accelerated "falling" 
relative space, which represents a spherical form. If 
relative space moves, thus tho question appears: where 
does it move? There is only answer: it moves in the 
absolute cubic space. 


In Einstein's theory there is notion of unified and curved 
space in gravitational field, but the contradictions 
appear here, and on concerning that N. Tesla writes: 
"Only by presence of force field it is possible to explain 
the observed motion of celestial bodies, but thus the 
hypothesis of curvature of space is not necessary. The 
whole scientific literature on this subject is futile and 
doomed on oblivion”. [1] 


‘The fact that gravitation is the accelerated moving 
relative space can be proved by observation of 
accelerated moving rocket, where the acceleration in 
rocket is equivalent to the acceleration in gravitational 
field. Accelerated movement of rocket is relatively, that 
allows speaking about either acceleration of rocket 
motion in immovable space, or accelerated motion ог 
space in immovable rocket! 


The anti-gravitational field is the relative space, which 
has accelerated motion from the center of a body (for 
example: rotating cylinder, Earth satellite and etc.) But 
it is possible to create the model of anti-gravitation 
without rotations. On the basis of analogy between. 
‘mechanical and electric energy comes to conclusion that 
gravity between bodies does not depend on mass of 
the body, but on mechanical-gravitation energy, 
contained in this mass, which is possible to contribute 
or to extract from. Therefore, this is the internal 
gravitation energy. 


Part I 


The "Mass" can be considered as a measure of three 
different conditions of matter: 


m, - as a measure of amount of atoms, 
representing a "framework" or “container”, in which 
two types of independent energies are concentrated. 


W,; -as a measure of electric energy, which can 
be either accumulated or extracted, and it have a 
"compressed" form. 


An example of accumulation of electric energy in mass 
is a big cylinder, rotating with linear velocity, close to 
velocity of light, in this cylinder the mass of electric and 
magnetic fields of atoms increases. There are another 


possible ways to contribute and to extract the said 
energy from mass. 


And finally W, M, is the mass, which can be a measure 
of mechanical energy, or it can be either inserted or 
extracted from the matter (it can be identified as the 
gravitational mass). This gravitational mass is what we 
рш our attention on, because it affects upon gravitation 
and it is able to create antigravitation. 


“In his time N. Tesla worked on more general problem, 
which is the problem of matter and energy. And he has 
found, as he believed, the new physical principle, on 
the ground of which he brought forth his gravitational 
theory that was named dynamic gravitation. But ho did 
not tell about it until almost the end of his life". [2] 
Really, dynamic gravitation is tho energy of motion. 


Let's take the following indications: 
V- mechanical velocity 

F- force 

t- time. 

Inthis case the product W = V - F -t has the dimension 
of energy. Hereinafter, let's take 

1- strength of electric current 

U- difference of potentials 

time. 


‘Then W = [.U/.T has the dimensional of energy. 
‘Thereby, W — W that is to say, the following products 
are accepted as equivalent: 

LVF- НИТ 

2. In previous materials it was reported about 
untraditional way for accumulation of energy, under the 
condition, in which at constant current I the product. 
4 =U -1 will depend on amount of inserted energy in 
unchangeable circuit L = const, in which the energy 
can be accumulated by untraditional way not only in 
electric capacity, but also in inductance. 


Similarly the energy can be accumulated by 
untraditional way in a moving body, under the condition 
V=const and m,=const (the product. qr =F -f will 
depend on inserted energy and have unlimited value). 
Exactly this charge will create the powerful 
gravitational fields. 


3. Let's take: F is mechanical force, Ris distance. Then 
the product Р-Я has the dimensionality of energy. For 
EV 
2 
has the dimensionality of energy. In this case E, is 
constant, Е is intensity of electric field, V is volume. 
Thereby, F.R ~E?-V . Similarly, V- R-t ~ g°-V 


the uniform electric field the product E, also 


We have received the correlations of resemblance 
for heterogeneous physical values, on the ground of 
which the following physical experiments can be 
offered: 
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On the grounds of the above-mentioned analogies it can 
be assumed that the accumulation of “compressed” 
energy is possible in mechanics, as well as in electricity. 
Since the velocity is relative, that the mass can have 
zero velocity relatively a observer, who moves with this 
mass, but the force field will remain unchangeable, 
since it depends on already invected mechanical energy. 
Let's note thet: 

When the "compressed" electric energy is accumulated, 
the power field does not change. 

When the “compressed” mechanic energy is 
accumulated, the power field increases. 

Now we have come to the amazing conclusion that 
tho gravitational force does not depend on mass of 
matter, but it depends on mechanic energy, which is 
included in this mass. This energy is unstable and at 
contact with land itis disappearing, and at zero gravity 
it can be saved for a long time. 


H 


‘= 


ferent directions. =. 


Fag 


= 
> 


1. The capacitor plates ate charged and not revolving. 


а) аванс 
P) magnetic 


1o The disk and the ring are made trom electrical current 


Fig. а The fourth way to obtain the antigravitational foree. 
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The Capacitor, which has the 
Energy of an Atomic Bomb 


(Review of Anatoly К. Gaponov's research by Eugenie 
‘and Marina Golomolzins) 


Is it possible to place a рай of water into a one-liter jar? 
At the first look the answer is obvious: certainly not! 
However, the inventor from Novosibirsk, Anatoly 
Gaponov thinks differently. He does not "press" water, 
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but electrical energy, placing an energy equivalent of 
atomic bomb into ordinary electrical capacitor. 


Everybody using ordinary batteries knows its defect: 
they need frequent recharging. Gaponov's capacitor 
is slightly smaller than a matchbox. Just como home 
by electrical automobile, take out the capacitor from 
engine, and then put it into the pocket. For home 
needs you can just insert the capacitor into plughole 
to power the light, boiler, and TV system. In general, 
each electronic device can have its own capacitor, 
then an electrical wiring is not necessary. After one 


On the grounds of the above-mentioned analogies it can 
be assumed that the accumulation of “compressed” 
energy is possible in mechanics, as well as in electricity 
Since the velocity is relative, that the mass can have 
zero velocity relatively a observer, who moves with this 
mass, but the force field will remain unchangeable, 
since it depends on already invected mechanical energy. 
Let's note thet: 

When the "compressed" electzic energy is accumulated, 
the power field does not change. 

When the “compressed” mechanic energy is 
accumulated, the power field increases. 

Now we have come to the amazing conclusion that 
tho gravitational force does not depend on mass of 
matter, but it depends on mechanic energy, which is 
included in this mass. This energy is unstable and at 
contact with land itis disappearing, and at zero gravity 
it can be saved for a long time. 
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1. The capacitor plates ме charged and not revolving. 


а) аванс 
P) magnetic 


Lo Te disk and the ring are made fom electrical current 


Fig. 4 The fourth way to obtain the antigravitational forc. 


in detalla on the 10 international symposium in Volgo 
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The Capacitor, which has the 
Energy of an Atomic Bomb 


(Review of Anatoly К. Gaponov's research by Eugenie 
‘and Marina Golomolzins) 


Is it possible to place a рай of water into a one-liter jar? 
At the first look the answer is obvious: certainly not! 
However, the inventor from Novosibirsk, Anatoly 
Gaponov thinks differently. He does not “press” water, 
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but electrical energy, placing an energy equivalent of 
atomic bomb into ordinary electrical capacitor. 


Everybody using ordinary batteries knows its defect: 
they need frequent recharging. Gaponov's capacitor 
is slightly smaller than a matchbox. Just como home 
by electrical automobile, take out the capacitor from 
engine, and then put it into the pocket. For home 
needs you can just insert the capacitor into plughole 
to power the light, boiler, and TV system. In general, 
each electronic device can have its own capacitor, 
then an electrical wiring is not necessary. After one 


ог two years you will just have to come into electric 
service station and charge your magic capacitor like 
gas balloon. Meantime, this research work began 
from hypnosis. 


Anatoly Konstantinovich Gaponov (by birth from 
Kaluzhskaya region) is Ziolkovsky' countryman. In his 
youth Gaponov was brought by fate into Sakhalin, 
where he showed hypnotic abilities. As an inquisitive 
person Gaponov had organized a research group, 
started experiments and soon he understood that 
human brain had incredible possibilities 


A mental prick was made distantly to the hypnotized 
man, and he uttered a cry of pain. The ability to see 
people through, to define and to avoid organism's faults, 
was revealed in a hypnotic trance. It was possible to 
inspire pleasant emotions, to force "watching" a film 
onthe given subject, as if on the screen. An uneducated 
person became an erudite, as if being connected to a 
certain global information database. Thus an idea to 
make an amazing experiment was appeared. 


In one of the experiments Gaponov hypnotized the 
person with four classes education, and asked, ifit was 
possible to transmit the electric current without wires? 
The hypnotized person gave the answer, that it was 
possible. For that it is required to convert the electric 
energy in x-ray radiation. And what afterwards? 
Afterwards it is required to focus that rays. By what? 
By the lens made from quartz glass, gold coated. It was 
a miracle! The person told about things that in usual 
condition he had no idea of! The information was 
received from somewhere outside. 


Further quite an amazing thing has occurred. Саропо 
asked the hypnotized person, if it was possible to 
intensify the abilities of hypnotist's brain? 


He answered, that he could. “He turned me round and 
stared at the back of my head, - recalls Anatoly. - And 
suddenly the smile began to tear my mouth. Icould not 
do anything with myself When my mouth was sprawled 
Literally from ear to ear, the hypnotized person in some 
inhuman voice declared that experience could not be 
continue since the cerebral hemorrhage would occur. I 
was hardly able to give the order to stop the 
experiment” 


Thereby, the experiments with hypnosis gave the 
beginning to the thirty-years period of inventions in the 
field of accumulation and transmission of energy. After 
the return to native Kaluzhskaya region, Gaponov was 
occupied with physics, development of logical thinking 
and became the town champion in chess. 


The necessary books fell into his hands by themselves: 
some time a certain acquaintance gave it to read; 
another time he found the last copy in a bookstore. As 
а majority of self-taught inventors, Anatoly preferred 
practical experimentation. In quest of laboratory for 
realization of his own ideas, he moved to Novosibirsk. 
‘Asa result, in 1980 Gaponov has made experimental 
system for compression of energy. 


From the school Physics we have known the notion of 
“electric arc” —it is a small blue lightning between two 
electrodes. Gaponov has tamed this lightning in such a 
way, that having drawn apart two wires, which 
‘executed the role of electrodes, by hands and got the 
arc by length up to half meter. Anatoly confirms that in 
principle, it is possible to create an arc of any desired 
length under any amperage. 


Опе of tho experiments found out one more enigmatic 
characteristic of electric discharge. During electric. 
photography of arc a person happened to he between 
tho camera and the system. On typing pictures, the 
researchers have found with surprise, that the electric 
arc was perfectly seen through the person. That is to 
say, it created the invisible field, for which material 
‘object was not an screening obstacle, and which was 
fixed on the film. 


‘The further experiments with electric arc have 
allowed to get a new source of energy, as well as to 
‘open tho possibility of setting light and sound on fire! 
Just imagine, you ring up a bell, it's sound waves spread. 
at once in all directions, and then flash up with bright 
blaze, 


(Editor's note: this experimental facts are rare modern 
evidences of possibility to create longitudinal electric 
waves. It is clear analogy here with sound waves in air 
since they are longitudinal waves also. Alexander У. 
Frolov) 


When the problem of energy source was solved, 
Gaponov turned to the problem of energy 
accumulation. According to Gaponov, he has 
provedexperimentally tho possibility of charging of 
an ordinary capacitor with any amount of energy. This 
statement sounds paradoxically: how it is possible to 
place the unlimited amount of contents in limited 
volume? However, this is not a simple way. 


Gaponov believes that energy "placing" occurs not. 
in space, but in time by means of his system! In what 
way? Imagine, that you fill one-liter jar with water. But 
already after an instant the water-filled jar is in past, 
and that present one is once again ready to be filled. 
‘And so ad infinitum. Water as if it fils a certain “time 
reservoir", and a jar is just a neck of this “time reservoir”. 


(Editor's note: This method is described in other 
articles also but usually it is pure mathematical 
discussion about Minkovsky space-time and 
theoretical proposals. Gaponov's experiments 
are realization of fantastical idea to take power 
from the time flow, i.e. from Past or from Future 
to get over-unity in Present space. Alexander 
V. Frolov) 


“It is possible to demonstrate one more example 
Anatoly Gaponov adds. - Let's charge the capacitor 
‘with the expectation, that it will supply the light bulb 
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for one second. Thereby, on the Earth this light bulb 
will be on only for an instant. But if the same capacitor 
with light bulb is placed in rocket and dispersed 
around the Earth at the velocity, closed to velocity of 
light, time on the board of rocket will be so slowed 
that the light bulb on rocket will be glowing infinitely 
long for an observer from the Earth. It means, that in 
any caso it is the same energy quantity, but in one 
case it’s action is sprawling for a second, and in 
another one it is sprawling for eternity! It is possible 
to say, that in my system I have created the condition 
corresponding to this hypothetie rocket". 


‘The system for accumulation of electric energy could 
be charged by ordinary wall plug 220 VAC. Time period 
of charging is different and depends on the certain 
scheme of the system. By the way, sea electric slopes 
are the certain natural analogues of such capacitor. 
Some elements of internal device of these sea creations 
reminds the "pump" elements for placing of electric 
energy into “temporal jar" 


Finally, the third Gaponov's invention is the system 
for transmitting of energy without wires. As well as 
intwo previous casos, thoro is an experimental device. 
Anatoly Gaponov speaks that he has succeeded in 
getting the essence of experiments for transmitting 
of energy, which were conducted by Tesla. 


It is clear, that the main advantage of this method is an 
absence of wires and losses of electric energy. The 
electricity could be transmitted directly into any point, 
where receiving equipment placed, let say from Kaluga 
to Sahara. However, this is not so interesting for 
anybody, since for the present day Anatoly Gaponov's 
inventions don't have demand. 


* The first system was created twenty years ago”, - 
says Mr. Gaponov. - "Now I am fifty five, but things 
have not budged an inch”, He adds dreamily: "Eh, if 
only Thad a laboratory and some money...” 


Gritskevitch’s Hydro-Magnet 
Dynamo 


Oleg V. Gritskeviteh 


RUSSIA, 690002, VLADIVOSTOK, 
Okceansky prospect, 98 - ap. 112 
phoneltox (74232) 424-674 Email: ogri@mall prirmorye nu 


Editorial: The article presents construction and operation 
of Oleg V Gritskevitch's hydro-magnetic dynamo, which 
is an example of very powerful new energy system. 
The prototype in Armenia has been produced over 
1500 KWets power during several years. 


Tho author was born on 14 August 1936 and grow up 
dn Vladivostok, Russia. He is married and has a son 
Boris. Gritskevitch is a physicist by education. He 
worked in the Far - East branch of the USSR Academy 
of Sclences. Since 1985 he has been working 
independently as an inventor. Ho has more than 70 
Patents on inventions ranging from household 
‘engineering up to high technologies, which he has 
been trying to apply in our country and met big 
difficulties. After numerous attempts to receive the 
patents the author was convinced that outflow of the 
information occurred. Therefore he has received the 
state certificates as on know-how (on a French way 
of patenting), for all his inventions. 


Introduction 


During the Institute for New Energy 1999 Symposium, 1 
lectured on my hydro-magnetic dynamo. This paper is 
my attempt to explain the construction and operation 
of my dynamo. 
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"To fool investigators of my secrets, I have an occasion 
provided misleading information. For example, the 
drawing accompanying the Russian patent referenced 
below shows a cylinder across the toroid to fool readers. 
‘The real dynamo only has the toroid without the 
cylinder. Even its name “hydro-magnetic dynamo” is 
somewhat deliberately misleading, 


Ihave some familiarity with the new energy field. Nearly 
all purported new energy devices are fairly small 
electrical generators. The dynamo may be the only new 
electrical generator which most nearly meets all the 
requirements of an ideal large-scaled electrical 
generator. My dynamo really is the single most valuable 
invention the world has ever known. 


Alexander V. Frolov of St, Petersburg recommended me 
to contact with Dr. Patrick Bailey, Institute for New 
Energy since Pat has lots of contacts who could possibly 
help me with patenting my invention of a new source 
of energy in USA. 


Iconducted the work on the theory and creation of the 
electrostatic generator-converter «Hydro-magnetic 
dynamo» about 20 years. (See dynamo history below.) 
‘The first primitive equipment was created when I 
worked in Academy of Sciences. During that time 
various changes were introduced in the generator and 
in the theory of its work. It is now possible to 
‘manufacture, install, and apply it in industry. 


For the first time I made the public report on this work 
in 1981 on a symposium in Volgodonsk city. The report 
received the positive replies and reviews of the experts 
of a nuclear industry in USSR. The same year I was 
accepted in International Nuclear Society. In these years 
1 offered development of this technology to different 
state bodies and private enterprises, But there was the 
only answer: “It is very interesting and perspective 
project, but there is no money for it 
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f СОМЕЕВЕХСЕ THE TIME MACHI 


Editorial: On April 12 of 2003 a scientific conference “The Time Machine" was organized by Faraday 
Laboratories Lid in Moscou, Russia. It was devoted to the experiments on control of space-time physical 
properties. At the conference there were discussed problems of time and gravitation in the context of 
etberodynamics, experiments and applied aspects of these technologies. Below we publish a review of the 


main reports presented at the conference. 


The First Results of the Works on the Designing of 
Devices to Control Parameters of 


Physical Processes (of Time) 


Further Plans on Designing of the 
Time Machine 


Vadim A. Chernobroy, Russia 


'KOSMOPOISI 


^ Nagatinskaya 19A, 111533, 
Moscow, Russia 
E-mail: chemobsov@kosmopoisk org 


To conduct the experiments on the influence upon 
physical Time (density of space energy) some special 
devices were used as a general method of such influence 
These devices сап create converging waves which can 


cause the appearance of quasi-monopole in the confined 
space. Quasi-monopole is a part of space which has 
some pammeters of hypothetical unitary monopole or 
bunch of such particles (in particular it allows registering 
опе magnetic pole by means of measuring equipment 


from the outside at some distance from this pole) 


“The pilot experiments have shown that itis very difficult 
(ûf not impossible) to create long-living quasi-monopole 


by means of permanent magnets or electromagnets 
‘operating on direct currents (in this case quasi-monopole 
represents а space with one outer and one inner magnetic 
pole). It can be explained by the fact that lines of force 


of the * 


“inner pole” invariably find a weak spot in the 
heterogeneous surface of magnets and break out. As a 
result, at the device along with one “outer” magnetic 
pole there is a local ousput of magnetic lines of the 
inner" pole 


During the designing of new devices there was a task to 
create а quasi-monopole situation in the confined space 
"This situation should be ereated not uniformly but 
transiently by pulsation method. Frequency of work of 
electromagnetic oscillators first of all was selected 
depending on linear dimensions of the devices Selection 
of the frequency was made in such away that one period 
of pulsation does not exceed the period of time which 
is necessary for lectmmagnetie waves to mach the center 
and opposite waves of the device 


At the designing of laboratory devices, which generate 
converging longitudinal waves, several different 
principles to obtain required parameters were considered 
in the multi-layer quasi-monopole, which works in high 
frequency mode Several types of the devices were 
realized at different degrees of development and with 
diferent success It was shown that the simplest devices 
were that ones which used electromagnetic (solenoid) 


oscillators connected in seris and in parallel. In different 
‘experiments between 3 and 5 such surfaces were used. 
“These surfaces were called electromagnetic work surfaces 
(EWS). All layers of EWS of different diameters were 
The 
outer layer was either mounted at force shell or 
simultaneously represented such a shell by itself 


mounted in series in each other (like ma treshka 
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"The size of the maximal EWS was about 09 m, the 
diameter of the minimal (inner) EWS was equal to 
115 mm that was enough to place laboratory animals 
inside the contml detection devices Laboratory animals. 
were used to determine the consequences of the 
influence of converging spherical electromagnetic waves. 


Payload, бе that which was dined used for transfer in 
“Time Space), included the afore-mentioned detection 
devices and (oceasionaly) laboratory animals The term 
“payload” was coined by analogy with the term which 
is used in cosmonautics Volume of payload section was 
placed in the center of symmetry of the Time Machine 
(TM). In ай the earliest Machines (except the 7^ model) 
this volume still has not exceeded the volume of а 
football, The device with an outer diameter of 2.1 m 
and inner payload section of 1 m has the maximum 


size It allows making humar 


ed experiments. 


At different stages of the experiments the calculations 
were made by all available known modern methods to 
fix time. All types of electronic, quartz, mechanical and 
several specially made doubled quartz generators were 
used (there were compared frequency readings of 
measuring and etalon heat-insulated generators which 
were placed at a distance). Certain experiments used 
lightguiding diodes and some other methods Before and 
after the experiment (more rarely during the experiment) 
readings of measurement clocks were periodically 
compared with those of an etalon clock and with signals 
of exact time which were transmitting by radio. Other 
physical factors causes side effects upon some types of 
measuring devices, for example, upon quartz-crystal 
docks. However, doubling of measurement methods 
allowed essentially decreasing inaccuracy 


of 


At some operating modes (which were not always 
predicted) the change of Time speed was attained (Prof. 
Nikolay A. Kozyrev called it density of Time t/t). This 
change came to about a fraction of a second per an 
etalon hour Let us take usual “etalon” earth time as 
t =+1 then it becomes clear that it is speed range of 
40,99<t/t<+1.01 which is researched in the 
‘experiments. Thus being placed inside the device, the 
inanimate objects and animals were transferred in the 
Future (with “above-zero” speed) more slowly or faster 
than those amund them. It occurred at all operational 
modes of the device (deceleration or acceleration). 


Difference of Time (gradient of Time speed or 
curvature of Space-Time field) was observed not only 
inside the TM, though there is no doubt that a maximal 
Salue of changed Time was registered inside the smallest 


“matreshka”. As was expected, during the experiments 
Time change was also registered outside the device. 
However such change which had an opposite sign was 
smaller than the change inside the device approximately 
by an order of magnitude It entirely corresponds to 
geometric laws, Le in proportion to the cube of the 


distance). 


In other words, TM influences not only its inner part 
and pay load but also the environment. It bears a strong 
resemblance to jet propulsion but in Time and not in 
Space. Itis а flight which is realized by rejection of Time 
instead of mass. 


‘Thus it was determined that the processes of 
deceleration and acceleration of Time distinctly differ 
im their nature and consequences. In such a way the 
deceleration was considerably smoother and more stable. 
During acceleration there were observed sudden changes 
in readings and this operational mode was characterized 
by general instability and dependence on any (or many) 
external Bctors Particularly, acceleration instability also. 
consisted in the followingrat fixed power the value speed 
of Time depended on the time of day and situation of 
the Moon, Possibly it also depended on some other 
factors including the presence of an operator or other 
people near the device. Even insignificant external 
influence, for example, mechanical shaking, caused the 
change of speed value which sometimes was mther 
significant 


Inside the laboratory devices there was also registered 
that Time can change with some sluggishness. After 
the changed Time speed influenced some physical object 
(or example, soil) then residual effects were observed 
at it for some period of time. These effects can be 
eliminated only by the influence of another speed of Time. 


Preliminary general conclusions 


“The Present is the казав: or transformation of the 
pobvariant cay changeable Future into the univariant 
unchangeable Past. Thus flights in the Past (a negative” 
dlenstyspeed 1/4) and in the Future will happen in 
dierent ways. They can be compared with the motion 
Of an ant along the tree: fom any point of the нес Ge 
ffom the Present) the is only one way downwards open 
to the ant (e in the Past) and many diferent ways 
upwards (ein the Future). However amongallthe ways 
tothe Futur undoubtedly ther are most probable, ow 
probable and almost improbable variants for 
development of the Future. The less probable this 
variant of the Foture the more unstable and energy- 
intentre the motion to the Future wil be. Accordingto 
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the “law of the crown of tree", return to the Present is 
possible only if when being in the Past the traveler does 
not inter 


in the couse of events and does not change 
the course of the past History. Otherwise the 
chronotraveler will return to the parallel Present fim. 
the Past by another branch of History Penetration to 
the Future from the Present is hampered by the choice 
of the branch for transference. However return fom 
any variant of the Future into the Present is possible at 
any scenario ifthe 

of History. 


are no fusions of different variants 


In other words, we have 
the assumption that Time has more than one dimension, 
“Thus there is an affirmation of the theoretical inferences 


circumstantial evidence of 


* 


‘of R. Bartini who believed that Time has 3 dimensions. 
Hence we can consider our terrestrial globe as 6- 
dimensional where the dimensions are: length; width; 

eight; age or date of Time; variant of History or blur 
of Time; density or speed of Time Thus the notion of 
“Arrows of Time” is completely absent in the fourth 


dimension (date of Time) but itis a special case of the 
notion of the sixth dimension ie. speed of Time. At 
the same time the notion of speed of Time also relates 
to the physical notions of gravitation and energy: Thus 
the notion of "Einstein-Rosen bridge", which was 
which 
was introduced by John Willer in the end of the fifties, 
are connected with transference in the 5! and 6% 


introduced in 1916, or notion of "worm cours 


Method and Device to Control Temporal Parameters of 
Physical Processes by Means of Changing of 
Energy Density of Space 


Alexander V. Frolov, Russia 


General Director, F 
Tel/&x: 7-81: 


Faraday Lab Led 
2380-3844 


Email: office @faradaysu 


This invention belongs to the methods and devices 
to provide controlon rate of physical processes (that 
includes the process of the existence of matter in 
space-time) by means of increasing or decreasing 
of energy density of space (ie. energy density of 
Physical vacuum or density of the aether). 


Let us consider the history of 
the invention: 


Earlier there were proposed some methods and devices 
to influence the rate of physical and chemical reactions, 


New Energy Technologies, Issue #3 May - June 2003 


biological processes or period of oscillation of the 
system. In the works by NA. Kozyrev [1] there is a 
description of the experiments on the influence of some 
process (for example, process of evaporation or 
crystallization of matter) upon the period of another 
process which serves as a detector and can be compared 
with reference oscillation process In one case, the rate 
of oscillations of the detector decreases in the 


surrounding arca near the process of matter evaporation, 
In another case, the пие of detector oscillations increases 
in the surrounding area near the process of matter 
crystallization. If we use a term of "entropy" then it is 
possible to say that the processes which are accompanied 
‘with entropy increasing (for example, conversion of 
matter from solid state into liquid one) influence on the 
matter (surrounding processes) in such a way that 
entropy of systems decreases, In another case, for 
‘example, near the process of crystallization, entropy of 
systems increases in the surrounding area near this 
process. Kozyrev used the term "save of density of 
“directivity 


and he made a conclusion that in addition to 
of time (time course) there are acth 


properties of time, for example, "density of time”. 


То develop this approach for applied purposes it is 
necessary to use in-depth analysis of the physical sense 


4 


of the "time density” notion. Connection of notions 
about “time directivity” and “entropy of the system" 
was demonstrated in the work “Introduction into. 
thermodynamic of irreversible processes”, 1964 by Iya 
Prigozhin [2]. In the work “Quantum fluctuations of 
vacuum in curved space and theory of gravitation” by 


A.D. Sakharov [5] the conception of vacuum structure 
was suggested. In the USA the work "Can the vacuum 
be engineered for space flight applications?" by Н.Е. 
Puthoff [4] is well-known. The author considered the 
applied aspects for study of vacuum structure and 
described the method and device to obtain propulsive 
force by means of changes in vacuum properties 


А substantive conception of time and methods for 
creation of waves of energy density were also considered 
by Prof. KP. Butusov in the work "Time is a physical 
substance”, 1991 [5]. In the book “What is The Time?” 
by Yu. б. Belostossky [6] the connection between the 
notions of time and acther was demonstrated. This 
connection was considered from the point of view of 
astrophysics there 


Wë can also say that the modern conception of aether 
is successfully developed by У.А. Atsukovsky in his 
works [7] 


In my articles, for example, “Physical principles of the 
“Time Machine” [8], it was demonstrated that to develop 
‘experimental works on the topic it is useful to clarify 
the terminology and to consider “waves of time 
density” as longitudinal waves of energy density in 
space. In this case the notion of "time density” has a 
physical sense of energy density (aether density 


"This approach can be realized practically by means of 
dassieal electro-technical and radio engineering methods 
and itis a development of aether-dynamical conception 
on the nature of electricity and magnetism by M. Faraday, 
“Experimental researches on electricity”, volume 3, 9| 


Let us consider a usual bipolar magnet from the point 
of view of acther-dynamics. Then it is possible to say 
that itis inflow and outflow of aether, ie. itis a balanced 
energy system which does not change energy density in 
space. In this case it is evident that creation of magnetic 
monopole or modeling of quazi-monopole by means 
of eleetro-dynamical methods is a technical basis to 
create some local change of energy density in space. 


Electric processes could also be used alongside with the 
magnetic phenomena, For example, in another book 
“Symmetrization of Maxwell-Lorenz equation” by Prof. 
Butusor [10] the creation of longitudinal wave was also 
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considered, It was demonstrated that an electrically 
charged sphere can radiate longitudinal wave when the 
sphere radius is changing, ic. when its surface is changing 
while the value of electric charge is constant. 


One more well-known method is described in the book 
“Experimental gravitonies” by Polyakov [11]. Thes 


considemtion of the generation of gravitational waves 
the high-frequency magnetization 
demagnetization of ferromagnetic material, Le. at the 
powerful volume magnetostriction, Since at this 
phenomenon there are changes of matter density (ie. 


changes of energy density in space, which is occupied 
by matter), then volume magnetostriction is a special 
case of changes of energy density 


Earlier Vadim А. Chemobroy had described а method 
and device to control temporal characteristics of physical 
and chemical processes by means of creation of the 
magnetic monopole (quasi-monopole). In this magnetic 
mono-pole them is a convergent wave, which is created, 
by several sources situated in the spherical frame, 
According to this method in the multilayer spherical 
layer (rhe 

“electromagnetic work surface") is an assembly of 
dlectromagnets, by means of series connection of the 
layers the wave is ereated,which converges to the center 
of the device. The device has the same outside magnetic 


structure where every so called 


poles of the clectromagnets (and the same inner poles) 
sod dt а model of crotcope magnate manopole 


Né assume that at in-phase operation of all sources of 
‘waves interference of longitudinal waves provides some 
change of value of enemy density of space in the focus 
оё the system. 


Experimental fcts prove that detectors installed in the 
center of the device (for example, mechanical or 
electromagnetic oscillators) show change of period in 
their own oscillations. We have protected them by 
shielding them from heat radiation as well as from other 
kinds of electromagnetic influence, Thus itis possible 
to assert that the detectors decelerate or accelerate ther 
oscillation period de pending on the energy density, which 
is generated in the center of the device. 


However for the experiments made by means of such a 
device, accurate adjustments of all wave sources are 
required to provide their in-phase operation, At the 
same time, operational stability of the system depends 
оп the operational stability of each of the wave sources. 
Increase of the impulse frequency causes increase of 
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the effect; however, it is limited by the parameters of 
clectromagnets and generator of impulses Besides, to 
increase the effect it is necessary to use more powerful 
enemy sources since the current in the windings of 
clectromagnets determines the value of the magnetic 
field of the created quasi-monopole. 


Since the efficiency of such systems directly depends 
оп the frequency and the value of changes of energy 
density in space, then in the next version of realization 
of this technology we suggest using of plasma shells 
instead of electmmagnetie working surfaces. This will 
allow significant improvment in the specific parameters 
of the device. 


‘Thus let us consider general engineering principles of 
operation and outline the ways to develop this method. 
Fig 1 represents a three-layered electromagnetic emitter. 
This electromagnetic emitter is designed according to 
the invention in which the directed mdiation of wave 
of energy density is created along the axis of the device, 


1 


2 


Fig 2 
Thrce-lyered electromagnet with ferrite cone 
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The device is designed according to the idea by 
Vadim A. Chernobrov for creation of the directed wave 
of energy density by means of phase shift in propagation 
of impulse front in three 

iy ip i, These branches are displaced along the 
electromagnet axis at some distance d. 


current branches, namely 


“The device works in the following way When the pulsed 
generator is activated, front of current pulse i, appears 
at the output 4, Impulse front at branch 1 advances 
impulse front at branch 2 that is caused by spatial shift 


of current branches 1, 2, 3 relatively to each other along 
the electromagnet axis at the distance d. Impulse front 
at bench 2in its turn advances impulse front at branch 3 
for a certain time T. The second output of the 
electromagnet 5 is placed in such a way that impulse 
front at branch 1 will phase lag behind the impulse font 
at branch 2 (which in its tum will phase lag behind the 
impulse front at branch 3) for the same period of time 
Т. Therefore at branch 5 the united impulse front is 
generated again. 


Time T can be calculated in the following way: 


T-d/c (seconds) o 
where c is a constant of propagation of impulse front. 
‘This constant is known as velocity of light. 


At cach impulse the T (e. the value of relative lag of 
impulse front is a constant value. Thus high-frequency 
consequent excitation of layers of the electromagnet 
appears steach impulse The frequency of the excitation 
iê calculated in the fllowing чау 


т о 
where T is relative lag of impulse front in seconds 


‘There is an e 


ple of frequency calculation: for 
the shift distance d=7 mm we can calculate a lag 
T = (7/2,997924)x10""=2,335x10" (seconds) and 
frequency f=1/T approximately comes to 4.28x10" 
(Hertz) 


"Ths this design of three-layered electromagnetic emitter 
allows creating the waves of super high-frequency band 
(Gor example of millimeter range) without the use of a 
semiconductor or other radio components, 


It is very expedient to use the electromagnets designed 


with magnetostrictive material cores, that will 
significantly increase energy density of the longitudinal 
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wave, which is generated by the multilayer electromagnet. 
In Fig 2 there is an emitter with the core. In the ease of 
high-frequency ferromagnetic magnetostrictive materials 


6 the efficiency of emitter operation significantly 


Fig. 3 
Spherical design 


Fig 3 represents the spherical distribution of emitters 7 
at the upper В and lower 9 hemisphere of the frame 
which could be opened in order to place detectors and 
different objects inside It сап also allow to establish in 
what way the changes of density of space energy 
influence the properties of different materials, velocity 
of physical and biological processes as well as chemical 
reactions. The installation of detectors 10 inside the 
device is shown on Fig 4. 


Fig 4 
Detectors inside the system 


Another version of design is represented in Fig. 5, where 
the suggested method is realized by means of a spherical 
electric capacitor with three coats 11, 12, 13. Each 
capacitor coat is connected to the outlet of three-phase 
pulsed generator 14. 


7 


Fig 5 


Thece-laycred spherical capacitor 


In this case the wave of energy density is ereated without 
electromagnetic emitters and this principle is not related 
to the modelling of magnetic quasi-monopole. The 
device operates due to the control unit, which provides 
the high-frequency changes of electric potential at each 
coat in such a way that the mode of high-frequency 


converging or diverging wave of energy density is 
created. In fact it is a standard three-phase generator 
but it produces not the rotation of the rotor of some 
clectmomotor but “compression” of “decompression” 
of aether. Aether is "pumped" in the center of the 


device or “pumped ош” of the center 


In this case there is no need to tune sep: 


e sources of 
waves to make the device work in in-phased mode. It 

ility of the device operation if to be 
compared to the quasi-monopole. Besides, much less 
energy is necessary for the processes of charging and 
discharging of multi-layer spherical electric c 
than for creation of magnetic field by means of 
conductivity currents 


Since the efficiency of such systems directly depends 
on the frequency and value of changes of energy density 
in space, we suggest the use of plasma shells instead of 
electromagnetic work surfaces for the next version of 
the device. It will allow significantly improvment in the 
specific parameters of the device. For that it is enough 
to place the electrodes of the multi 
low-pressure gas ar 

made as gauze electrodes. At that the wave is created in 


and these electrodes should be 


plasma, which is excited layerwise by several gauze 
electrodes placed in a spherical space between the inner 
and outer spherical bodies of the device. Therefore this 
version of design of the device can be considered as 
the manipulation of the plasma method, 
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Fig 6 sa plan of one more design version. It is made as 
an inner frame 15 and outer frame 16, the space between 
them is filled with some gas 17. Three electrodes 18, 19 
and 20 are connected to the three phase pulsed genemtor 21. 
Consequent excitation of plasma layers by 
electrodes 18, 19 and 20 creates the wave of energy 
density. Propagation of this wave ean be directed both 
to center of the device and from the center of the device, 


Fig 6 
Wave in plasma 


ет 
Schematic electric circuit 


In Fig 7 there is a schematic electric diagram of the 
design. 
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To conclude. The work on time control has just started. 
Wë have clearly determined the main physical principles 
of operation of such devices, which can change the 
aether density in some given volume of space and thus 
induence temporal parameters of any physical process. 
"The small experimental results today allow us to make 
real positive condusion on availability of this method 
and on the possibility of its practical application in 
applied aspects. The first aspect is antigravitation 
propulsion technology and we are developing the 
methods to detect mass (weight) changes in the time 


control experiments to prove this applied possibility 
Another arca is medical applications of the changes in 
the acther density 


Russian Federation patent claim #20031 10067 was filled 
April 9, 2003. At pres 

marketing for this technology as well as in search of 
additional investment and partners 


int time we are interested in 
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Aetherodynamics as a New Field of Physics 


Theory and 


Experiments 
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A crisis exists these days both in Natural science on the 
whole, and, in its basis, i.e. physics. This situation is 
caused by fundamental errors in the methodology of 
its theory. The postulate method and predominance of 
mathematics above physical sense can be also considered 
as the reasons for this Crisis situation has also taken 
place in the past and the way out was always to use a 
deeper level of matter omgsnization than the accepted 


А large amount of material on elementary panicles of 
matter is collected in physics Ie was discovered that all 
these particles can be transformed in each other. Besides 
that, there was discovered the ability of vacuum to create 


such particles at strong electromagnetic fields. In this 
connection it becomes clear that all these particles and 
vacuum have a common building material, ie a physical 
medium which fills all the world space. This medium 
was renamed aether and the clement of the medium 


жаз renamed amer. 
‘The worked out methodology of aetherodynamics 
allowed determining that aether is a usual viscous 
coercible gas for which all lays of usual dynamics of 


gases are valid, It has allowed to determine its 
characteristics for near-Earth space and then to describe 
the structures of primary stable elementary particles (i.e. 
proton, neutron, electron, photon, atomie nuclei, atoms 
and some molecules) as well as physical essence of 
general fundamental interactions (Le. strong and weak 


nuclear interactions, electromagnetic and gravitational 
interactions) and some physical phenomena. 


Also developed was the model of aether circulation in. 
the Universe within the limits of perpetually existent 
matter, usual Euclidean space, and evenly flowing time. 
Formation and decay of matter, formation and decay 
of celestial bodies and galaxie: 
dassification of galaxies ак also included there. 


as well as functional 


"To confirm some theses the author and his esearch team. 


conducted several experiments mainly 


clectsomagnetism that gave positive results, The research 
жаз conducted on testing of the presence of aether wind. 


These research works have confirmed the results 


obtained by D. Miller in 19; 


Report by Vladimir A. Atsukovsky 


New Energy Technologies, Issue #3 May - June 2003 


Electromagnetic Gravitational Interaction 


Vadim Y. Kosyey, Russia 


ера hp /uicanovsu/~kovy2 


In the artide some mechanisms of electromagnetic 

gravitational interaction will be considered in the view 

of the Unified Theory of Field, Space and Time. See 

the complete description of The Unified Theory of 
d, Space and Time at һир:/ /ulennovru/~kovy2; 

buep://ufeh.ra or in the book [1] which 

side 


the same 


First of all, let us consider the structure of Space-Time 
where the mdiation propagates. In our World grav 

is the unique substance which exists everywhe 

over any obstacles Ther 

of insulation of gravitational field in modem science. It 
is impossible to imagine space and gravitation separately 
Gravitation exists everywhere where there is some space. 
The gravitational field created by all masses of our 
metagalaxy is the 

and clectromagns 


nd 


ic no known methods 


ther in which cosmic objects moves 
ic oscillations am propagated. The 


space surrounds us since the whole matter carries 
gravitational charge of only one sign. From astronomical 
research of cosmic space it follows that radius of 
metagalaxy is equal to the critical (gravitational radius) 
and hence gravitational potential is equal to e~ Д 
[nte] in cach point of space. 


In our space the sum potential of the electric field is 
equal to zero, All bodies and space-time as a whole are 
electrically neutral. This assertion follows from two 


unique properties of gravitational space-time: 


1. Values of electric chagges of different signs of 
elementary particles are exactly equal 

2. There is an equal number of elementary particles 
which carry electric charges of different signs. 


If electric potential is equal to zero in the given point 
of space then energy of alternating magnetic field passes 
entirely to the electric field and radiation gains the 
parameters of electromagnetic oscillations. However 
electric potential of positive and negative signs can prove 
ies properties at the simultaneous charging of different 
local spatial regions. In the electric field the character 
of radiation differs from that one which is observed in. 


ideal gravitational space-time (without electric potential 
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In the presence of electric potential some part of 
magnetic energy is spent to create gravitational 
alternating field. Radiant energy is absorbed, Electrically 
charged spatial regions are perceived by us as filed with 
a strong absorbing substance. At the same time if the 
potential of the electric field can be compared to the 
potential of the gravitational field then spreading of 
radiation becomes impossible 


Change of both electric and gravitational field results in 
the creation of a magnetic field in the region of space- 
time which has a dual lectrogravitational nature. Change 
in the magnetic field results in the creation of both 
electric and gravitational fields. The amplitude of 
electromagnetic and magnetogravitational constituents 
of the unified electromagnetic gravitational oscillations 
depends on field potential of opposite nature. The 
electromagnetic constituent is determined by 
gravitational potential and the magnetogravita tional one 
is determined by electric potential. Transference of 
gravitational masses of matter in electrogravitational 
ficld-aether causes the ereation of the proper magnetic 
field. Coming from the direction of magnetic field some 
force influences upon the moving electrically neutral 
masses, This force is similar to Laurence force. 


Electromagnetic gravitational converter designed 
according to the Sead Effect (Fig 1) visually demonstrates, 
the mechanisms of electromagnetic gravitational 
interaction. A detailed description of the experiment is 
presented in the article [2] by Vladimir Roshschin and 
Sergey Godin (see htip:/ /wwwn-torg/tp/ts/dms.htm). 
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"The device consists of a cylindrical stator of about 1 
meter in diameter which is sur rounded by 24 cylindrical 
rollers. Stator and rollers are made of magnetic material 
and they are magnetically linked (there is no contact 
beween them). Vector of the magnetic field of the stator 
and rollers is vertically oriented along the axis of the 


slinder but it has opposite direction, Rollers are 
‘mounted on the movable separator which circles round 
the stator, Each roller rotates on its axis in the same 
diction. The weight of the device is 350 kg. During 
rest, the device is electrically neutral and has proper 
gravitational charge, inertial mass, magnetostatic field of 
the stator and rollers 


Оп mating of the magnetic system the following effects 
were observed: 


Depending on the frequency (up to 35%) the 
weight of the device was decreased. 

Ata frequency of 550 rpm there is a spontaneous 
acceleration of the system and turns of the rotor 
abruptly increase (in quadratic dependence), To 
stabilize the mode it had to take off the excess ener gy 
to active load (up to 7 kWet) by means of 
electromagnetic transducer, 

Magnetic field was distributed in a room as 
concentric surfaces of 5-8 cm thickness and 50-60 em 
period. Depending on speed of rotation of the 
magnetic system there was a fixed temperature. 
decrease from 0 to 8° within the regions of space 
which were curved by magnetic field. 

"The glowing (corona discharge) appeared around 
the working converter 


Appearance of all mentioned effects is caused by the 
simultaneous presence of electric, magnetic and 
gravitational fields in the ama of the converter 


Fig. 
Electromagnetic gravitational converter 


Because of the Searl Effect a very complicated 
configuration of electric, magnetic and gravitational 
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fields appears in the device. Rollers having t 
field B rotate around the stator which has its field B. 
Cycloidal motion of numerous magnets which are built 
in the rollers causes change in the magnetic flux. EMF 
Eappeas in the area of rotation of the millers. EMF is 
directed along the perimeter around the device. The 


electric field creates stationary waves which are registered 
around the device as concentric electromagnetic 
gravitational walls. Magnetic rollers should be made non- 
conducting in such a way as to allow electric field 
penetrating inside. In the presence of the electric 
potential change of the magnetic flux causes appearance 
of gravitational field G. This feld is directed along the 
perimeter around the device. In the presence of electric 
potential the Lorenz force influences the gravitational 
masses of the rollers These gravitational masses move 
in the external magnetic field of the stator. The Lorenz 
force is directed transversely to the velocity along the 
‘did and in the direction of the field B. The value of 
the Lorenz force depends on the electrical potential, 
magnetic intensity, mass of the mllers and their traverse 
speed. The electric potential in its turn depends on speed 
оё rotation of rotor of the magnetic system. As a result 
the Lorenz force depends on speed according to square 
law: Rotating gravitational masses of the rollers generate 
magnetic field В, Field B, generates derived fields E, 
and G, ete. 


Spontaneous acceleration of the system does not depend 
on the direction of rotation. Directions of 


Ids and 
forces change at change of the direction of rotation 
that corresponds to acceleration in the opposite 
direction, When the direction of rotation is changed 
the weight of the device changes. When rotation is in 
опе direction the field G, is directed upwards (decrease 
of weight), when rotation is in another direction, it is 
disccted downwards (increase of weight), In the presence 
of electrical potential many other interesting but still 
unstudied phenomena are observed (for example, curve 
of space, change of speed of time-flow, changes of 
ambient temperature... Magneto gravitational converter 
transforms gravitational energy of space-time into 
energy of electric field which in its turn is transformed 
into mechanical energy of the rotating magnetic system. 
and electric energy of the load, Energy resources of 
the future are not coal and gas reserves or nuclear power, 
They are in the ineshaustible energy of gravitational 
acther of our space-time, 
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Medium For Existing of Matter in Nature 


Anatoly V. Rykov, Russia 
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By medium for existing of matter in Nature we 
understand physical vacuum which is a category 
determining all spheres of matter “life” (from particles 
of microworld to gravitational interactions in the 
Universe). Matter can not exist without this medium. 
‘Thusa question emerges, viz: how physical science can. 
be developed without taking this fundamental aspect. 
into consideration? 


According to the Einstein postulate, in void light always 
propagates with limited speed, which does not depend 
on the motion mode ofa radiating body. Iris a statement 
of deep physical sense which lies in the fact that only 
some physical medium can possess such a property. 
Indeed, if velocity of light, which was radiated by a body, 
further does not depend on speed of this body then it 
is possible only in a certain medium. For example, in air 
sound propagates with a certain speed which does not 
depend on the speed of the source and is determined 
only by density and volume elasticity of air. Thus, 
according to the Einstein postulate, there isa physical 
medium instead of void and velocity of light depends. 
on the parameters of this medium (as is well known, 
velocity of light is equal to the square root from the 
product of inverse values of electrical and magnetic 
conductivity of vacuum). 


‘The author of this article made an attempt to research 
this physical medium [1] The author useda well-known 
experimental fact that at interaction of a photon with a 
charged real particle this photon transforms to electron- 
positron pair. Besides, it was taken into consideration. 
that photon is an electromagnetic phenomenon. The 
research allows the following conclusion: the medium. 
named in physics as vacuum (before the XX century it 
was calledaether) is created by electric dipoles from (+) 
and () elementary charges. These dipoles are surrounded 
by magnetic (mass) continuum. There were determined 
dipole intervals elasticity of decompression and ultimate 
strength of this interval. What does this model of 
medium mean? 


1. This model isa physical validating for the “birth” 


of electron-positron pair at energy which is necessary. 
то break dipole and create the “clot” of mass of 
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these two particles. A certain model for the “birth” 
of mass must exist. It is not clear as yet but can be 
represented as a vortex of magnetic continuum inside 
the charge shell of electron and positron, 


2. Let us suggest that values of (+) and () charges 
differat 7 84898110" Coulomb, then this difference 
is sufficient for the medium to be a source of 
gravitation and inertia. According to Newton's law 
of gravity, a weak electric charge of medium (all 
material bodies exis in this medium) causes all bodies 
to attract one another (under Coulomb’s law). On. 
the other hand, weak medium charge of alike sign 
creates repulsive forces which manifest themselves 
in the form of the expanding Universe. Thus it 
becomes clear the amazing uniformity of gravity and 
forces of negative pressure for the Universe. The 
mentioned difference of values of (+) and () 
charges of medium dipoles is not used as arbitrary 
parameter but it logically follows from its electrical 
structure 2} 


3. Hypothesis of nature of gravitation is confirmed 
by calculations of the deflection angle of electric 
waves by the Sun. Calculated angle differs from the 
experimental value only in the fifth sign, which 
depends on the accuracy of several physical values 
used in calculation formula, There is practically an 
absolute coincidence with Einstein's theory. The 
difference is that it is a concept of space and time 
Ge. geometry) which prevails in the general theory 
of relativity while in the nature of gravitation physical 
basing is used. Velocity of light is unstable and 
determined by medium state which depends on 
electric, magnetic and gravitational potentials. 


4. ‘The existence of “black holes” relates to medium 
structure and nature of gravitation. At the edge of 
“black holes” the ultimate acceleration from gravity 
is realized. It causes breakdown of connections in 
electric dipoles of medium, creation of matter and 
antimatter (the so called “evaporation” of black holes 
which was theoretically predicted by E. Hoking, 
England). However atthe border of a black hole the 
velocity of light is equal to zero since its propagation 
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medium disappears. According to Einstein's theory 
itis such a deceleration of time that electromagnetic 
oscillations gain zero frequency. 


5. Naturally the medium is a carrier of all types of 
electromagnetic radiation, beginning at stationary 
electric voltage and ending with super high-freque 
“photons”, which can be determined not as 
electromagnetic but as magnetoelecric phenomenon. 
In the latter case magnetic continuum of medium 
has a crucial importance since it determines very 
small degrees of magnetoelectric disturbance. These 
degrees are thousands of times less than those of a 
hydrogen atom. It is reasonable that such small 
degrees creates illusion that a photon possesses 
properties of particles. 


6. Medium structure directly leads to the notions 
of Quantum Mechanics, beginning at quantification. 
of electronic “orbits” in atoms. This medium 
determines the “allowed” spots for electrons to be 
placed around a nucleus. Thus medium isa necessary 
place for the existence of all matter or matter of the 
Universe. The socalled Compton length of electron 
wave is one of the validations of this statement. It is 
directly calculated to a high accuracy according to 
electric structure of vacuum, 


7. Thus Plank’s constant is not a mysterious 
"quantum of action”, on the contrary it is entirely 
determined by medium parameters. Thereby the crisis 
(which conventional physics is accused of) can be 
logically overcame by the introduction of medium 
which is capable to take radiation in electromagnetic 
region only by quanta. Plank’s constant is always 
presented at ай quantum approaches. It is additional 
evidence in favor ofthe necessity to take into account. 
the medium as natural place for existence of all ће 
matter in Nature. 


8. Tris stilla question what processes take place in 
the centers of galaxies. The observations show that 
the centers of galaxies create star matter. They often 
flow out the centers and settle themselves at 
approximately the same plane. It is an evidence of 
the fact that centers of galaxies quickly rorate and 
the favorable conditions for stars to reject matter 
are created. Similarly planetary systems are created 
around the rotating stars. It is thought that centers 
of galaxies are gigantic black holes. In the context 
of the concept of medium for matter existence it 
can be set up a hypothesis that being at some special 
state the medium creates stellar systems, Le. galaxies. 
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9. Astrophysicists more and more trend to accept 
the existence of unknown “dark” matter, which 
‘occupies approximately 70% of all matter. Iis said 
that due to antigravitation property this dark matter 
is responsible for the expansion of the Universe. 
Hypothesis on the nature of gravitation gives the 
affirmative replies to such suggestions as: expansion 
ofthe Universe is caused by weak electric charge of 
the medium and distributed mass of magnetic 
continuum isthe very dark matter. 


10. АП elementary particles (electrons, positrons, 
mesons, protons, neutrons etc) are in the medium. 
and interact with it. In the case of electrons and 
positrons this interaction causes the great extension 
of dipoles of medium which directly adjoins to 
borders of particles. This extension helps photons 
to break the particles. In case of protons, there is 
such a breakdown of the medium at their borders 
that protons turn to be dressed in “coats” of virtual 
electrons and positrons. And medium is shown to 
bein entire state only when reaching the first Bohr 
orbit. This interaction of the medium and particles 
leadsto the factors which determine the life time of 
some of them. Thus Ше time of a neutron is up to 
3O minutes depending on the state which it has while 
leaving the nucleus. For mesons “the tearing” 
Coulomb forces, which exist between the medium 
and particles, are very powerful that makes the life 
time of mesons very short. However ifthe particles 
moves with a high speed relatively to the medium, 
then these forces noticeably decrease and if the 
speeds of motion is close to velocity of light then 
these forces become very small. The life time of such 
particles noticeably increases. In Einstein's theory it 
is said about “deceleration” of time. Finally the life 
time of particles is determined by the inner steadiness 
and outer influence of the medium. Protons have 
fantastic binding energy and they cause such great 
external destructive effect that their life time becomes 


11. When particles move in medium with high speeds, 
there is a concentration of magnetic continuum 
‘which is recognized as increase of mass of particles 
at increase oftheir speed. Evidently, we can continue 
thelist of physical phenomena which relate to the 
presence of medium for existing of matter in Nature. 
However it seems to be enough to admit that medium 
(physical vacuum, aether) is of a great importance 
for the very existence of the Universe and for the 
processes which take place there. “Mechanism” of 
gravitation and inertia has a special importance since 
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it is the only thing which can make clear the real 
mechanism of Nature. It is possible that the 
‘methodology, which is accepted in physics, is 
necessary for more accurate description of 
phenomena but it is not enough for understanding 
of the nature of “space” and matter. Research of 
the medium for existing of matter will be able to 
‘meet the conditions sufficiency. 


‘The understanding of vacuum structure, which is created 
by electric lattice from charge dipoles, surrounded with 
magnetic continuum, gives an opportunity to control. 
the forces of gravitation and inertia. The medium of 
‘vacuum can be influenced by: 


1. The radiation which has frequencies coming to 
the frequency from point #11 of the list of 
parameters. 

2. Electric voltages which exist in vacuum (itis not 


Ф 


very promising because of real matter breakdown). 
3. Magnetic intensities (magnetic flux density) It is 
the most promising influence method (1-10 Tesla is 
enough to compensate terrestrial gravity). 

4. Transformations of low accelerations to high 
accelerations of impact type. 


Potential electric and magnetic energy is immense in 
‘vacuum medium. Reasoning from energy of one dipole, 
which is equal to 1.6x10 (13) Joule, we will derive the 
value of electric energy equal to about 10 (+31) Joule 
рег one cubic meter of the medium that is equivalent to 
mass annihilation of 10 (+15) kg! 
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Spartak M. Polyakov 
(09 January, 1931 - 04 June, 2005) 


Rasis) 


Spartak M. Polyakov graduated from 
Kishinev State University with degree 
in “General Physics’. For many years 
һе worked at the top secret military 
engineering department “Istok” 


Spartak M. Polyakov, a legendary physicist experimentalist, known for his research in the 
field of gravitation, has died. Polyakov was the author of more than 50 research works, 
among them "Introduction into experimental gravitonics». Polyakov was the creator ofthe 


new model of photon. He also conducted numerous research in the field of electrodynamics, 
gravitational phenomena and superlight 


Plyakov's alternative physical theory allows explaining such phenomena 
as magnetostriction and optical magnetization. The basie postulate of 
this theory states that the speed of propagation of gravitational waves 
is dozens of times faster than velocity of light regarded by the traditional 
science as the limit. In his experiments Polyakov demonstrated such 
methods of generation of gravitational waves as precession of 
gyroscope and remagnetization of ferromagnetic. 


While working for “Istok”, Polyakov designed on his own a device 
which is possibly the first gravitational motor in history. Total specific 
thrust produced by rotation of gravitating mass comes to 25 kg/kW. 
This index is close to that produced by the engines of modern 
helicopters, which is equal o  kg/KWt, Practical application and further 
development of Polyakov's ideas can provide humanity with new kinds 
of communication, gravitational engines and fre energy devices. 
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Principle of Operation 


and Experimental Data 
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Adams" — motor-gencrator. 
represents the type of devices 
which use, as their creators 
daim, so-called "free energy”. 
The term "Zem point energy" 
is also used in some sources [1, 
2]. Due to quanta-mech: 

fluctuations, this energy exists 
even at zero temperature. 
Adams" — motor-generator 
belongs to the group of Switch 
reluctance motors [3]. Robert Adams, former Chairman 
of the Institute of Electrical Electronics Engineers, 
USA (New Zealand section), designed this machine 
in the late sixties of 209 century. Similarly to all the 
devices utilizing five energy (referred to in come sources 
as “overunity devices"), Adams’ de: 
practically unknown to the general public. The device 
is rather simple to assembled even at home, which 
1 experimentally proved. However, it із necessary 
to be very careful while choosing the model 
parameters. As to the latter I have managed to 
collect quite a big number of instructions from 
existing sources; the summary of these instructions. 
is presented below in this article. Based on these 
instructions, a low-power model can be assembled 
even without a mathematical analysis and modeling 
of electromagnetic field. Such model would 
certainly facilitate optimization of the device. 


ical 


Adams! motor is most frequently a DC machine; 
however, it can also use an AC source through a rectifier, 
In the later ease only the adjustment of the device and 
its control system can be provided. 


Editorial: We disagree with some assertions of the 
author; bowever this article is of great interest. 


My experiments on my own model do not yet allow me 
to make an unambiguously positive conclusion 
concerning the possibility to generate excessive energy: 
Experiments with my new control system designed on 
the base of AVR controller AT90s2313-10PI (it is 
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Jcanlslanek net 


produced by Atmel company (ир: аллан сот) 
il alos to be more specific. Below there is а general 
analysis of the motor principle of operation and a 
umber of recommendations concerning the 
construction and technology: 1 do not propose to take 
this as compulsory rules to follow; other technical 
solutions are possible 


Basing on the principle described in this article, 
R. Adams (the link to his articles is available at 
hhup://wwwaethmogen.com/wri/intrasheml) erated 
a few DC motor-generators which operate on permanent 
magnets. Some of them, according to information found 
оп the Internet, ha 


e manifested 690% electrical 


efficiency and 620% mechanical efficiency. These devices 
operate at room temperature without overheating. My 
device has shown between 1 and 3 degrees overheating 
after an hour of functioning However, itis easy to prove 
that such overheating is predictable for an average 
current of 0.15 A in coils of 35 mm long and 25 mm in 
cross sectional diameter I have not been able to prove 
the data published on the Internet concerning the Adams 
motor capability to operate when the stator temperature 
is а few degrees lower than that of the environment. 
“The temperature of the coil and of the power transistor 
is a good indicator of correctness of the circuit set-up 
and of functioning of the contml circuit. There were 
cases when transistor and coil were noticeably heated 
after adjustment. Usually this was explained by a bad 
choice of points of transistor switching or by too 
extensive current impulses in the stator (which must 
amount to approximately 25% of period length). After 
the required adjustment the motor continued to operate 
almost without overheating 


Adams! motor was first mentioned in Australian Nexus 
Magazine in 1992. Later, Harold Aspden (Britain) 
proposed a slightly improved version of the motor and 

ived Great Britain patent No. 282708 [4], which 
strongly reminds of the original version published by 
the above magazine. Adams? device represents an 
electrical motor and/or generator consisting of a rotor 


New Energy Technologies, Issue #3 May - June 2003 


with radially directed permanent magnets and of a stator 
also constructed with a few radially directed and 
periodically magnetized cores with winding. (Fig 1). In 
some models axial orientation of magnets and coils are 
also used. 


Permanently magnetized poles of rotor can include any 
number of poles, even an odd number. Analogous poles 
of the magnets (all N poles or all 5 poles) are directed 
outside A version with alternating poles is also possible; 
such model allows the torque to increase, In this case, 
after passing a rotor pole the stator is demagnetized by 
the current impulse and begins to be attracted by the 
magnet of different polarity. This circuit require 
complicated control; on the other hand, it manifested 
rather good results in certain models. 


Fig 


Poles with winding placed on the rotor are radially 
oriented in order to obtain a supply of energy emerging 
as а result of the influence of counter emf from the 
rotor poles. Steel or iron coms are used for the poles of 
the stator with winding, It is also possible to use other 
materials, at that the core must have high magnetic 
inductivity and low level of magnetization reversal losses. 
The stator winding consists of a few hundred turns 
The current inducted by the magnet in this winding will 
have the polarity which will cause repulsion of the 
magnet. Since the electromagnetic state of stator changes 
quite significantly and quite fast, then the stator core 
can be considered to be the most crucial element of the 
device. Ignoring this fict was one of the most frequent 
mistakes made by those who tried to reproduce Adams 
"The current inducted in the stator is the function of 

field size, 

number of winding tums, 

speed of flux changes, 


Resultant parameters of this device cause each pole to 
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be 
isin certain position in ease when the rotor is unbalanced, 
"To achieve this effect it is required to switch the input 
current in control coil after the signal from sensor of 
rotor position, R. Adams used a mechanical switch as a 
sensor. My device and a number of other devices use 


tracted or repulsed by stator poles when the rotor 


the signal from two Hall sensors. However, according 
toexperimenters information, better results are achieved 
if a position optical sensor is used. 


‘Time of switching of impulses is determined by the 
size of the motor itself, Le. the speed of motor rotation, 
location of rotor magnets towards the stator windings 
and the distance the rotor magnets pass while moving 
by the poles with stator winding. 


Itis necessary to take into account that 
any part of this motor can be modeled 
based on the existing electromagnetic 
theory and no part of the motor is in 

of 
electromagnetism. There are so many 
ways to construct Adams’ motor that 
any version may be considered to be 


conflict with any laws 


One can say that the frequently 
pulsating electromagnetic process in 
the stator core is what allows Adams? 


device to function as a kind of diode 


which borrows energy from the field 

of permanent magnet but then does not return that 

energy in full 

5 stages can be defined in the periodical process which 

takes place in stator 
1. The magnet is attracted to the stator core, The 
permanent magnet is attracted to the iron core of 
the stator with winding. While doing so no 
consumption of electrical current takes place. It is 
as if kinetic energy is borrowed from an internal 
ferrite magnetic source and is supposed to be 
теште into the stator. 
2. Stator core is magnetized. During the period when 
the magnet is positioned in front of stator core they 
both comprise a single magnetic conductor with an 
air gap and the stator core becomes an extension of 
the magnet side it faces. It is usually supposed that 
the energy "borrowed" on the first stage is getting 
bad: now. 
3. Stator coreis demagnetized. When the stator core 
becomes rotor magnet extension, the circuit closes 
and current impulse gets to stator windings. I have 
seen the instructions saying that the angle between 
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8 
degrees as shown in Fig. 1. However, my model made 
it clear that at increase of speed of rotation it is 
necessary to start the coil а litle earlier, when the 
magnet axle has not reached the stator axle. Probably 
this applies to the circuit with a Hall sensor only and 


stator axles and rotor magnet mist amount to 


if an optical switching is used the making ange will 
be different 

Magnetic field of this current acts to compensate 
‘magnetization of the stator, which is caused by the 
field of rotor magnet. Consequently, the summed 
current significant compensates attractive force 
between rotor and stator and the rotor can freely 
rotate by using the inertia obtained at stage 1. This 
process is charicterized by the fact that this current 
impulse is amplified by the current inducted in the 


stator winding by rotor magnet which, in accordance 
with Lentz law (1834), counteracts the power which 
induced it. Consequently, kinetic energy obtained as 
a result of attraction of the rotor to the stator at 
stage Lis transformed into electrical demagnetizing 
impulse in stator winding during the period when 
the rotor and stator directions are congruent. This is 
the unique overunity characteristic of this model 
However it is obvious that instead of retuming this 
energy the motor transforms it into electromagnetic 
demagnetizing field. 
4. Restoration: when the rotor is removed from the 
stator attraction zone the latter looses energy and 
returns to its initial demagnetized state. Decreasing 
electromagnetic field creates a current wave of 
reverse polarity which can be stored in the capacitor 
5. Reiteration of the process: This periodical process 
is renewed as described in stage | during the next 
magnetization of the stator, excluding the fact that 
emf preliminarily stored in the capacitor, on term. 
of presence of suitable electrical circuit, can be used 
for facilitating stator demagnetization or even used 
to supply the load. 
It may be briefly summarized that the frequently 
pulsating electromagnetic process in the stator core is 
what allows Adams device to function as a kind of diode 
which borrows energy from the field of the permanent 
magnet but does not return that energy in full. The 
important characteristic of such motors is that the stator 
windings are used for demagnetizing and not for 
magnetizing as it could seem from the first sight. 


It is noteworthy that there is a small pause between 
attraction to the stator and repulsion from the stator. 
"The effect of attraction to the core takes place a split 
second before the repulsion effect manifests clearly This 
pause being the reason of electromagnetic asymmetry 
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creates conditions necessary for achieving overunity 
effect. If the attraction to the core and repulsion by 
means of Lentz currents were taking place 
simultaneously and with the same power ther 

not beany overunity chameteristics. That is why the rotor 
must be as lightweight as possible. From this point of 


e would 


view, T. Harwood’ model is the most lightweight of 
the known models, In Harwood’ device the magnets 
are mounted between two CD disks fixed on the shaft 
by means of plastic washers and gue. My model is 
he 

disadvantages 


wier, which can be considered as one of its 


“The principle of operation of Adams’ motor is based 
оп the balance, which creates the electromagnetic 
asymmetry. To get the motor to operate the magnet mast 
be attracted to the stator core which must have a smaller 
cross-section area in order to create attraction without 
any significant repulsion effect from the stator windings 
mentioned above. When stator and rotor axles are 
congruent the Lentz induced current must be sufficient 
for compensating the natural attraction of the magnet 
to the stator соте, Consequently stator windings must 
have enough turns for demagnetizing effect, but not to 
the extent that this effect fully manifests before the rotor 
reaches the stator axle when Lentz current has its 
maximal value. 


During my experiments at 12 V voltage and on using 
‘wo independently controlled stator coils the speed of 
rotation reached 3400 rpm. Please note that while 
reproducing such device it is necessary to take certain 
measures in order to ensure safety in case of possible 
breakdown, The magnet disconnected from the rotor 
may be dangerous! 


“Technological recommendations are as follows: 


1. The device must be low power. It is better not to 
try to begin with a motor functioning in kilowatt 
range. This is feasible only on condition of having 
all necessary technological documentation which is 
not available at the moment. 

2. The preferable voltage for the first model is 12 V. 
If the voltage is less the speed of rotation is too 
slow for indicating the expected chameteristics of 


the device. 
3. The best magnets are ferrite ones with dimensions 
xx (where 5 is the magnet length). The practice 
has shown that at 12 V voltage neodymium-iron- 
boric (NdFeB) magnets cause a jerky rotation of the 


4. The side of the stator core facing the rotor must 
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‘Control circuit with hall sensors 
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have the size which is 4 times smaller than the 
corresponding side of the 
magnet. If cross-section area 
of the stator is larger, a bigger 
part of magnet 
the stator core when their axles 
coincide and thus there is 


eld comes to 


nothing to induce Lentz’ 


currents in the stator windings 
It is a common point of view 
that it is necessary to try to 
minimize the volume of a 
device and to obtain the maximum efficiency at 
‘minimal material expense, In practice, it has always 
been the goal while designing electrical machines to 
decrease losses in stator PR. As for the Adams motor, 
it requires not only the use of disproportionate 
magnets but also with 
disproportionate number of tums specially designed 
to obtain maximum Lentz’ currents that is achieved 


stator windings 


by hundred of turns of winding 
5. It is necessary to define approxi 
effective zone of the magnet field. If practically 


applicable magnet field is equal to, for example, В 
cm, and the stator has a 10 cm long winding, then 
of turns will not be efficiently emssed 


more than 20 
by magnetic fore lines and will only create an 
excessive mass of the device, To define the degree 


of effective action of the magnet we can put a 


paperclip on the table and move it gradually in 

direction of the magnet until 
the paperclip is attracted to it. 
Actually if we take into account 
friction losses then the magnet 
influence zone will be a little 
larger. That is why the stator 
winding in the axle direction 
can be 10% larger than that in 
this experiment. The description 


of this test has been found 

on Tim Harwood's website 
he] esgenciies com fibeadamsmotor/cdmorochiml 
6, The air gap clearance between the stator and the 


motor must not exceed 1 1.5 mm. 


7. Use as little metal in the device as possible It is 
preferable that the metal is used in the core and stator 
windings only 


In onder to increase the efficiency of this motor, it is 
necessary to build it in a manner, which allows removing 
the counter emf from the stator windings. To do that, 
this emf may be taken off and stored in the 

The article published by Nexus magazine and Great 
Britain patent No. 282708 consider special generator 


apacitor 


windings; however, no sufficiently detailed data on 
operating rules are provided. Michael Smith (Australia, 
hip [vss Fortuncciycom/greenfid /bp/16 content ham 
has unequivocally informed me in one of his letters that 
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Fig 3 


he has not achieved generation of excessive energy in 
such a system, During his experiments a two-battery 
circuit proved to be more effective. In this circuit, during 
a part of periodical process the energy is stored in the 
capacitor and then a 


circuit, In order to achieve a better rotor balance I had 
to reconstruct it twice. It is very important to align the 
axles of the bearings with maximum precision; otherwise 
а considerable decelerating torque will manifest. The 

shaft penetrates the lower 


command 


ла to © [Im order to increase the efficiency of] 
thyristor, which [Uis motor, И is necessary to build it 


discharges it into the 
At 


the counter emf from 


second battery: 


in a manner, which allows removing 


moving base. It 
possible to rotate the base 
at a small angle for the 
precise alignment of 
axles and then to fix it 


the stator windings. 


that capacity, the 
second battery must be no less than 4 times more than 
the capacity of the first one. Otherwise the excessive 
energy does not have enough time to be stored during 
the discharge. I hav aged to provide the charge 
of the second battery, but the contol circuit has not 


been assembled fully yet, as it is shown below in Fig. 4. 
adjustments 
together with AT90s2313 controller program have been 


Better results are expected when its fina 
made. 


1 managed to start my first model of the motor in 


April, 2002. Afterwards, I spent approximately six 


months increasing its rotational speed from 750 to 3200- 
3400 rpm, decreasing vibrations and improving сопан 
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with serews and nuts. 


In order to decrease aerodynamic losses, two vencer 
pans are mounted between the magnets. Thus I managed 
to increase the speed, although the rotor weight has also 
been increased, 


Stator cores are made of plates taken from a 
disassembled radio transformer. Tim Harwood used 
nails with winding, however, my own results with such 
core proved to be poor. Dimensions of the core are 
10х11х50 mm. 


"The type of power source is also important. First, I 
connected a9 Vole accumulator of "Krona" type in series 
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with three metal-hydride 1.2 V accumulators The speed 
of rotation did not exceed 1500 rpm. But when I used a 
lead acid accumulator with 1.3 Ah capacity, the speed 
increased to 2600 rpm if there was one coil on the stator. 


Four magnets mounted on the rotor have the dimensions 
оё 20x20x35 mm and are fixed on a 105 mm glass über. 
laminate disk. The current impulses proved to be too 
‘wide, by up to 40%. In order to make them shorter 
(down to 25-30%), 1 had to use the control circuit 
(Fig. 2) with two Hall sensors At the signal from the 
first sensor the stator current is started, the second 
sensor switches it off Many experimenters used a timer 
to control the impulse length while working with Adams" 
motor thats more practical since impulses are supposed 
to be wider during the start. | took this factor into 
account while designing the controller circuit, Current 
impulses are shown in Fig. 3. Their fronts are supposed 
to be shorter; it is probable that the coil has more 
inductivity than necessary. The impulses amplitudes are 
slightly different which is explained both by the 
difference in volume of induction of the magnets and by 
difficulty in achieving similar air gaps while working at 
home. 


1 have provided the charge mode of the 2-nd battery ar 
my two-battery design. After 75 minutes of operation 
of the device the source lost 0.17 Volt whereas the 
second battery was charged at 0.36 Volt. The capacity 
of both batteries in this experiment was equal. Besides 
after such charging the second battery started to 
discharge quickly. The circuit where stator current 
charges the battery directly has to be considered 
ineffectual (see Fig. 1). To evaluate the charge, which is 
gained in non-hermetic accumulators, the density of 
electrolyte can be measured, 


“To obtain a more uniform torque I added the second 
stator which is controlled independently. This required 
installing two more Hall sensors and an additional power 
transistor. The angle between axles of the coils amounts 
to 135 (180-90.2=135) degrees. When the current is 
present in one part of the stator it is absent in another 
and vice versa, The speed has increased up to 3200- 
3400 rpm, and I deemed the further increasing of this 
characteristic unnecessary. 


Increasing the number of circuit elements does not seem 
а good idea, Futhermore the adjustment process 
becomes more complicated. In order to improve the 
cieuit of battery charge adding a timer circuit is required 
“Thus, I decided to use a controller circuit. A simple Basie 
program has been developed for AVR controllers. This 
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program operates in mode similar to transistor circuit, 
but its capability can be significantly increased due to 
the built-in processor timers. Today program 
improvement is the most efficient way to solve the task 
of generation of excess energy in this circuit. 


This article is meant to elucidate the principles of 
‘operation of one of the simplest devices which pretend 
to become an “overunity device”, “free energy machine”, 
“perpetual motion machine”, whatever you call it. 
Probably someone will try to create such motor- 
generators on their own. I hope that my article will serve 
as a guide and will help to avoid the mistakes made by 
many experimenters (including myself) before they 
managed to build their own model 
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A series of preliminary experiments 
on checking the possibility of 
generation of gravitational field at 
deceleration of charged massive 
particles in matter was carried ош. 


Introduction 


a e 
previous works [1-3] 


of relativity (STR) for the five dimensional extended 
space with metric (Fy) was offered, 


‘The model of extended space (ESM), combining 
clectmmagnetic and gravitational interactions was made, 
For this, there was made (1+3)-dimensional space 


extension M(T; E) of Minkoesky to (194). 


dimensional pace GT; -—— 


space. As the 5-th additional coordinate the value already 
existing in Minkovsky space, i.e, S interval 


D, 


is used, 


Let us note that attempts to combine gravitation and 
clectmmagnetism have a substantial background. 


Modern approaches to this problem trace back to the 
work of E Klein [10] in which he proved that dassical 
Hamiltonian mechanics can be represented as optics in 
the space of a great number of dimensions, 


“Then T. Kalua tried to generalize Einsteint theory of 
graviution to include electromagnetism in this theory 
25 well [11]. He proposed to consider (1+4)-dimensional 
space with metric depending on potentials of the 
clectomagnetic field. Kaluzaš idea was evolved by O. 
Klein [12], G Mandel [13] and V. Fock, and the model 
they had created got the name of the Kaluza-Klein 
theory They proved that the trajectory of a charged 
panicle has the form of a geodesic line with zero length 
in S-dimensional space 
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In his works on 5-optics Y. Rummer [15] proposed to 
assign action dimensionality to the new dimension and 
to consider it periodical with the period equal to Plank’ 
constant. Note that rest mass of particles in all these 
constructions unlike the model of extended space 
evolved in the works [1-7] was considered a fixed value. 
Subsequent development of multidimensional theories 
is given in the monograph [16] 


А separate approach is represented by multidimensional 
constructions in the theory of stings and supestrings [17] 


Approach to construction of (1+4) dimensional space 
evolved in [18] is close to the proposed model of 
extended space. Here itis proposed to use mass (matter) 
as the 5th cooslinate. However, in this model, as its 
originators admit, itis impossible, for example, to create 
the enemgy-pulse tensor There is no such disadvantage 
in the extended space model [8] 


Mechanics of a material point [1, 2, 7] and 
electrodynamics [1, 8] were made in the introduced 
extended space, Besides Licnar-Viert potentials [6, 19] 
corresponding to such a model were also considered 
and properties of solutions of Maxwell augmented 
system of equations which are in conformity with these 
potentials were analyzed there. 


Gravitational effects in extended space, such as the 

x red shift and light deflection [4, 
20,21] were considered. It is proved that the formulas 
ceived in the general theory of relativity for calculation. 
of values of these effects can be received by an 
absolutely different method within the framework of 


second orbital veloci 


the extended space model as well 


Je was proved [6, 19] that the fields in the model of 
extended space can change their signs Such change of 
Beld-intensity sign and, consequently, change of sign 
of Lorenz force can be associated with radiation reaction 
of these fields which occurs when charged partides 
move with acceleration. 
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“Thus, on the one hand, it was proved in the model of 
extended space that it is possible to get certain formulas 
describing gravitational effects of the general theory of 
relativity [4,20] using the technique of turns in extended 
space On the other hand, it was proved that the 
electromagnetic field can be a source of gravitational 
ваа [6,19] 


Besides, а moving massively charged particle under 
deceleration can create а variable gravitational field 
around itself [9, 6, 19]. The following experiment was 
offered for experimental check of the latter assumption. 
In this experiment pmbable occurrence of gravitational 
field at deceleration of relativistic electrons was 
determined by change of oscillations of а massive 
torsion pendulum. 


Experimental device 


A narrow bunch of relativistic electrons from a 
microtron 1 (average power of the bunch is 450 Wr, 
electrons energy is 30 MeV) was directed toa brake target 
(position 2 or 3) made of wolfram exactly where 
decelemtion of accelerated electrons took place 


A special tomion pendulum suspended on a vertical 
suspender 5 made of а springy metallic string with 1,8 
mm diameter was placed near the brake target to register 
gravitational field which could probably appear at 
electrons decelemtion. The length of the suspender 
made is 85 cm. The pendulum could rotate freely on 
the suspender only in horizontal plane. 


The pendulum consisted of a light aluminum rod 4 (with 
a length of 120 em) on the ends of which massive loads 
6 and 7 made of non-magnetic material were fixed. The 
weight of each load was equal to 4kg, In the center a 
pendulum was fastened to a vertical suspender 5 by a 
special mounting preventing slippage during turns. To 
reduce the influence of magnetic inducings the 
pendulum was grounded and additionally screened by 
metallic grid from all sides. The period of free 
oscillations of the pendulum made were about 40 s. 


Rigidity of che pendulum vertical suspender could be 
changed by means of limiting the length of effectively 
operating part of the suspender. As a result, the period 
of oscillations could be continuously changed within 
the limits of 40 to 27 s. 


То duce the influence of mechanical noise and to 
introduce additional attenuation in pendulum oscillations 
nwo liquid dampers 10 and 11 located near the pendulum. 
massive loads were used. 
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Fig.1 
Experimental device 
1 — microtron, brake target made of wolfiam — positions 2 
or 3, 4= rod, 5 — vertical suspender, 6 and 7 — massive 
loads, 8 = mirror, 9 — He-Ne haser, 10 and 11 — liquid 
dampers, 12 optical system, 13 — concrete protection, 
14 — observation channel, 15 — video system, 16 — seren. 


Pendulum deflections were observed on a graduated 
screen by deflection of а laser beam reflected from a 
flat mirror 8, For this, the beam from a continuous He- 
Ne laser 9 though the optical system 12, which constricts 
the divergence angle of the laser beam, was directed to 
the mirror through a special narrow channel 14, located 
in concrete protection 13 around the microrron. By 
means of a video system 15 the beam reflected by the 
mirror was registered on the screen 16 located at a 
distance of 500 cm from the mirror. The video system. 
allowed remote checking of vibrations of the laser spot 
and additionally enlarged the visual angle up to 12 times 
"The diameter of a focused laser beam on the screen 
sas made 0.15 mm, The maximum turn angle of 
pendulum for the reflected beam to remain within the 
receiving channel was approximately 2 degrees. The 
accuracy of turn angle registration of the whole system 
was 55104 degrees. 


"The pendulum was placed in such a way that one of the 
massive loads were close to the brake target at a distance 
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of about 20 cm. There was also an opportunity to move 
the brake taget from one end of the pendulum (position 2) 
to the other (position 3). This allowed changing the place 
of deceleration of electron bunch at constant parameters 
of all unaccounted mechanical noise and magnetic 
inducing Thus, direction of pendulum torsion was 
changed under probable exposure of occurring 
gravitational radiation 


Below there is a photo of the experimental plant (see 
also the colored photo on the cover page). 


“To make measurements it was necessary to select optimal 
paimeters of the pendulum (masses of loads suspender. 
rigidity and the value of oscillations attenuation). On. 
the one hand, while carrying ош the measurement it is 
desirable that the amplitude of pendulum oscillations 
should be as maximal as possible. On the other hand, 
the beam reflected from the mir ror should not go outside 
the limits of observation, restricted by the diameter of 
the narmw observation channel in radiation protection 
amand the accelerator Besides, the typical operating time 
of the loaded accelerator usually is 10-15 minutes. 
Necessity to accumulate the minimum of sufficient 
statistical data within this time limited oscillations period 
and the time of setting of the pendulum in a new 
equilibrium position ar outside influence. All these 
requirements were as far as possible taken into account 
during selection of the final setting parameters, 


An example of free oscillations of the pendulum in the 
presence of minor mechanical vibrations caused by the 
operating of vacuum pumps is given in Fig 2, series 1 
(the experiment took place on 31 May, 2001). The 
diagram shows the amplitude of laser beam oscillations 
оп the screen 16 (upper and lower rows of values) 
depending on the number of oscillation, The laser beam 
is reflected from the mirror 8 which was fixed to the 
pendulum, The diagram also shows the current central 
equilibrium position (the central row) calculated by these 
amplitudes Series I represents oscillations at influence 
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of the background mechanical noise Series I represents 
the response of the pendulum to minor permanent 
outside force. Accuracy in determination of position 
of the center of a light spot was 0.1 mm. 


‘Series 1 Series 
ofp eee, فاسع‎ 1а 
E 
iv 
Bos 
EE mE 
№ 5 В мою 
Oscilaion, № 
Fig 2 


Calibration Measurement 31 May, 2001 


‘Measurement was carried out with one liquid damper in. 
service and with increased rigidity of suspender (it was 
made by means of limiting the effectively operating. 
suspender length). The period of free oscillations in 
these series was 29 sec. In this case there were set 
continuous oscillations of the pendulum around the 
average value of balance of 2.2 mm with the average 
amplitude of values fluctuation of about 02 mm, 


Air cooling of one of the massive loads by a very light 
continuous air flow was carried out to study response 
of the pendulum to a minor constant external force. In 
this case (Fig 2 Series П) noticeable change of pendulum 
oscillations already took place after 3-4 periods Absolute 
setting of a new balance took place after 7-8 oscillations, 


In the case of another series of calibration measurement 
(held on 7 June, 2001) both liquid dampers were used 
and rigidity of suspender was decreased. The period of 
free oscillations of pendulum was about 40 sec. 


Addition of the second damper and decrease of 
suspender rigidity caused, on the one hand, increase 
amplitude of pendulum oscillations at influence of the 
external force and, on the other hand, in that case 
noticeable change of the equilibrium position of the 
pendulum took place after 1-2 oscillations 


Periodical checking of the invariability of inital central 
position of pendulum balance in time was also carried 
out Thus, for example, in the series of measurement 
of 7 June 2001 measurement of equilibrium position 
was checked not only before the start of the main series 
of measurement, but also 2 hours after completion of 
the main works. 
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Experimental Results and Their Analysis 


Within the period from 17 Мау 2001 to 7 June, 2001 7 
measurement series were carried out at various operation 
modes of the accelerator and at various pendulum 
parameters 


A record of cheek of equilibrium position of the 
pendulum was carried out before and after switching 
off the electron bunch (as well as during calibration 
measurement). At the same time, all electric inducing 
and mechanical noise remained stable within the whole 
measurement period, This was achieved by means of 
additional switching on all the devices which were used 
during measurement (water and vacuum pumps, 
magnetron, deflecting magnets, ete.) and their switching 
off only on completion of the measurements 


In Fig 3 there are results on measuring the central 
position of the pendulum when brake target is in 
position 3 (ee Fig 1). Series 1 and Ш on the diagram 
correspond to check measurement directly before 
switching on and several minutes after switching off 
the elcetmn bunch, Series ШАА and H-B totally reflect 
pendulum oscillations at the time when the accelerator 
is operating (for about 10 minutes) and for some time 
after the bunch is off. Additionally a trend line is drawn 
(averaging by 3 points) 


5 А т Series uy 
g "5| seiesuAl ГО | 
ЩЕ Н 
Хану Н 


Osellatlon, Ne 


Fig 3 
Measurement of central position of pendulum equilibrium 
when brake target is in position 3. 


Results of а similar experiment are given in Fig. The 
only difference in this experiment is that the brake target 
is in position 2. Also a trend line is added (averaging by 
3 points). Series I and Ш are check measurements made 
direetly before switching on and after switching off the 
electron bunch, Series П are pendulum oscillations at 
the time when accelerator is operating, 
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Fig4 
Brake target in position 2 


From qualitative comparison of trend lines (Fig. 3 and 
Fig 4) it can be derived that there is a correlation 
between switching on the electron bunch and the 
average deflection of the pendulum from 
equilibrium position if compared to checked series 
before and after switching on. At that, direction of 
deflection changes depending on what pendulum 
Joad the brake target is close to. 


Unfortunatly, due to circumstances beyond the control 
of the author it seems to be difficult to improve 
experiments accuracy or to accumulate much of 
statistical data by now. Estimate of the value of the foree 
which may cause such a shift of position of pendulum 
equilibrium was carried out. In the experiments this 
deflection did not exceed 1-2 mm (in the units of 
registering scale). Calibration of a rigid suspender Gf it 
applies to a massive load at a pendulum end) gives 
the upper boundary of this force of not more than 10% № 


Conclusion. 


А series of. experiments were made on checking the 
possibility to generate a field at deceleration of charged 
massive particles in matter. 


Electrons accelerator was used as a source of changed 
particles. A narrow bunch of relativistic electrons 
(average beam power is 450 Wt, electrons energy is about 
30 MeV) was directed ata brake target made of wolfram 


where deceleration of accelerated electrons took place 


Measurement proved appearance of statistically reliable 
deflection of a torsion pendulum, one of massive loads 
of which was located close to a brake target by the time 
of deceleration of relativistic electrons, 


Change of direction of pendulum torsion at shift of a 
brake target from one end of the pendulum to the other 
was also registered. The value of the force which causes 
pendulum deflection has the upper boundary of № 
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Of course, these first experimental results on checking 
the predictions made on the basis of development of 
the model of extended space are of preliminary nature 
and need more thorough checking, That will be the basis 
of fature experiments 
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‘There is a widespread opinion common to the 
mainstream academic community and also to various 
p 


ive scientific forums, that some kind of exotic 
new physics will be required to design and implement 
over unity technologies. That is to say electrical motors, 
electrical generators, or other apparatus, which produce 
an excess of magnetic force or energy above the value 
actually inputted 


However, this has recently been experimentally 
demonstrated not to be the case, as 1 have validated 
myself in simple $20 experiments undertaken at home 
with parts bought from the local hardware store, Ie is 
the purpose of this article to educate readers that with 
care, thought, and a litle work, it can be demonstrated 
that existing textbook physical law, freely allows for the 
extraction of excess electrical energy from magnetic 
systems, 


The Flynn Research Project 


Joc Flynn has been engaged in magnetic flux research 
for over 25 years now. His work is long standing, 
comprehensive, and in later years, well funded. It is 
reported $7m has been spent to date, with over Sm 
alone developing a revolutionary high performance 
magnetic motor. His equipment is validated, and 
apparently already in mass production for select 
customers, Yet few researchers have heard of Joe Flynn. 
‘This surprising situation will hopefully shortly be 
changed, and Joe Hynn awarded the scientific accolades 
he deserves, for being the genius master mind behind 
опе of scientific history’s most outstanding research 
projects Since many lines of research have been 
formulated and explored by Joe Hynn, the following 
article presents only a brief summary of some of his 
best art apparatus, but is nonetheless sufficient to convey 
the basic ideas 


"The first illustration (Fig. 1) is taken from Joe Flynn’ 
US patent 6,246,561, and explains a simple magnetic 
force multiplication experiment, which forms the basis 
dor the Flynn magnetic art. If the windings on either 
side of the central magnet, which are normally connected 
in series are properly pulsed, the field of the permanent 
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magnet in the center will be diverted to the opposite 
side of the core flux path provided. Or in altemative 
language, the side of the core that is pulsed is 
demagnetized, relative to the field of the perma 
magnet used in the apparatus. This is elementary 
textbook physics anyone can understand. 


О XOT 
Ыр, T-T-N | [5 
В 
N Tf N 
feas ШШЕ 


Fig. 1 


1.75 times more force is delivered to the legs of the core 
than is provided by che electrical input to the control coils 


So what is surprising about this apparently simple 
apparatus is that the armature on the side of the flux 
core will contain 1.75 times more units of magnetic 
force, that could be manifested by the electrical input to 
the apparatus alone Since the ability to arbitrarily move 
the force from one point to another is the basis for 
motion or work, however simplistic, we therefore have 
a basis for a system that can be developed for practical 
technological purposes. Expressed in alternative 
language, we also have the capability to engineer a time 
varying magnetic field, without the need for moving 
parts, which will allow development of systems that 
‘output electrical energy. Both capabilities are highly 
desirable, and offer substantial opportunity for technical 
development. 


Following on from this basic experiment, there is a 
second simple and logical improvement in layout 
illustrated in Fig, 2, which should be obvious, but has 
been shown not to be the case. In this instance, the pulse 
is centrally located,and a dual flux field layout employed, 
which both demagnetizes the core relative to one 
magnet, and magnetizes it relative to the other. Since 
the two actions are complementary, the input required 
to manifest the flux switching effect is halved, therefore 
doubling ‘efficieng? 
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Fig 2 


347 times more force is delivered to the legs of che core chan is provided by che electrical input to the control coils 


Ir should be noted that while the efficieney is doubled, 
the absolute output may not be significantly improved 


‘This is because the major weakness of this effect and 


technology is flux saturation of the core, with values 
depending upon the specific properties of the B-H curve 
of the core material employed, limiting the a 
output of both layouts the same. 


"The previous statements are not required to be taken 
оп trust, and simple experiments have been proposed 
by Joe Flynn, such that anyone can validate this effect 
for themselves. Figure 3 is a simple experiment taken 
from the Нупп website (htep:/ /wwwAlynnresearch.net), 
that ca idate the principals put Forth in 
this 


be used to va 


Simple Magnetic Force Multiplication Experiments 


NS нз 
= =] =] 
NS Ns NS 
1mm air 
gap 
421 grams 1721 grams 3845 grams 1091 grams 
One magnet Two magnet Parallel Path Conventional 
Fig 3 


Parallel Path can deliver 347 times more force to the legs of cores than any competing conventional technology 

An even simpler non electrical flux experiment was 
proposed by GM in the Parallel Path Egroup. My 
apparatus is illustrated below in Figure 4. It по more 
than magnets 


ıd steel staple strips bought fron 
hardware store for a total of under $10. The Parallel 
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Path effect can be replicated with identical apparatus, at 
only a slight increase in cost and complexity, with the 
addition of a simple 12V polarity reversible power 
supply, suchas those commonly sold to power computer 
speakers, among other applications 
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Simple Magnetic Force Experiments 


Fig 4 


Relatively small changes in layout produce large 
changes in force 


Conservation of Energy / Field Potential 


One of the aspects of the Flynn technology people find 
most difficult to understand, is how you can have a 
device that delivers 3.47 times more magnetic force than 
is electrically inputted, yet not violate accepted principals. 
of text book physics as stated in the introduction. The 
key point here is conservation of energy. Magnetic fields 
do not gain energy — they are conservative. You can 
onl ever obtain less energy from a magnetic field minus 
losses, than is in fact present. I feel this apparent puzzle 
can not be better explained, than by reference to Joe 
Flyan’ own words: 


“Since the Parallel Path System produced 3.47 times 
mom force than the conventional system, with the same 
electrical input, it appears to violate conservation, this 
is only true when observed from a traditional view point. 
The system contains three flux producing sources (2 
magnets and an electromagnet) which together are 
capable of producing a far greater force than is actually 
produced, All of the flux sources together can produce 
а force of 13.11 units, therefore in the physical sense a 
loss of 1 - (9.01 / 13.11) = 31% is realized." 


So the system is 350 % efficient, in terms of delivered 
magnetic force compared to net electrical input, yet still 
conforms to the accepted physical principals of energy 
conversation, by being or 

the fields present in the system. However surprising this 
result may appear, the analysis presented is in outline 
correct, with the difference between fields present in 
the system, and net electrical input, being the important 
concept presented. 


y 69 % efficient, in terms of 
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Losses in the System and Optimisation 


Flux density (8) 


field intensity (H) 
Figs 


In order to properly optimise flux cores, an appreciation 
of the physics that undedies the transfer of flux within 
a core is required. The normal magnetization curve, ot 
B-H curve, is a mathematical relationship between 
applied field intensity H, and resultant flux density 
manifested in the core B. It varies according to core 
material, and the curve will shift, if there is a starting 
magnetism within the core, such as that provided by the 
field of a permanent magnet. If the start magnetism is 
‘excessive, the соге is saturated, and will not properly 
respond to the applied force H. A simple B-H curves is 
illustrated in Fig 5. 


Hysteresis is а delay between applied magnetic force Н, 
and resultant flux density B, that again varies according 
to material type. It also manifests as а delay between the 
termination of force H, and the manifestation of flux 
density B So, the system will not turn on instantly, and 
will not turn off instantly, in simple terms. This is 
because the magnetic memory of the core, means a flux 
sector remains within it, even when the application of 
‘magnetic force H has been terminated, If we apply a 
reversed force H to the core, the basic B-H curve is 
now expanded as in Fig 6, with the memory effect also 
illustrated. 


Flux density (B) 


E = switching losses. 


Field intensity (H) 


Fig. 6 
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‘Thus as can be seen, to return to the чету first pulse. The area within the resultant in flux transfer within a 
initial switched state, the remnance hysteresis curve gives а rough соге is what reduces the efficiency 
‘magnetism must now be overcome, estimate for the amount of wasted — of flux cores from maximum values 
hence input once in operation, will energy, and along with other of 2, or 4, down to values such as 
be greater than that required for the conventional sources of losses 175 or 347, typically 


Motor Apparatus 


Simple Parallel Path ‘Technology Demonstrator Motor 
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Fig.7 


Designed to demonstrate core principals, not provide over-unity 


Although numerous practical applications abound for this effect, electric The next motor shown in Fig. 8 is 
motor design remains the most outstanding opportunity: To this extent, again taken directly from the Flynn. 
again a few simple images, should be sufficient to explain how the basic patent, and illustrates the next 
flux switching apparatus, can be turned into a highly efficient electrical motor. intermediate step to motor design. 

The fields of the permanent 
"The first motor shown in Fig. 7 is one I have proposed to validate the flux magnets are altematively switched 
switching effect at a most basic level. It illustrates the point made in the from one side of the surrounding 
Flynn patent, that the armature of the core can be moved, and placed — flux cores to the other, alternately 
with a motor flux path, This first motor is not claimed to be highly efficent, interacting with N and S poles on 


but it helps one to understand how the transition from simple flux core to rhe rotor, imparting motion to the 
motor takes place. central rotor shaft 


With proper financial support, and 
the facilities to have metglas cores 
custom moulded, Joe Flynn was able 
to develop his final best art, shown 
in Fig. 9. No detailed performance 
numbers have been released for this 
motor, whose precise performance 
characteristics remain proprietary to 
Joe Flynn at this time. But the 
‘optimisation is so expert, it is stated 


to posses certain exotic properties, 
such as cool ambient operation, even 
during prolonged periods of 
continuous load. This ‘cold running" 


EM is said to be of great interest to the 
Magnetic force is alternately switched from one leg to the ой, imparting American military, as it offers 
motion to the rotor sections excellent stealth. performance. 


characteristics 
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Electrical Apparatus. 


Many readers will no doubt have 
noticed the similarity of the first 
illustration presented im this 
document, to the so called "Tom 
Bearden MEG! This is fair 
comment, and Joe Flynn has always 
highlighted this issue. However, it 
has been commonly stated ре Flynn 
has simply developed mechanical 


apparatus, and the MEG with its 
electrical functionality, is distinct art, 
mow advanced than the mechanical 
Flynn apparatus. However, this is 


shown not to be the case by а careful 


examination of the Flynn patent, in 
which the following is stated in the 
“Power Conversion’ section: 


“The construction (shown in Fig.10A) 
utilizes four control coils and a single 


permanent magnet and the 
construction (shown in 10 B) uses 
mo contm coils and two permanent 
magnets, The flux that would 
normally be supplied by a primary 
‘winding is supplied by the statie Aux 
of the permanent magnet or 
magnets and the control coils 
convert this static flux into a time 


д 


Flux paths 

Magnets Steel Armature 
Fig 9 

Optimal Plax Core Motor Construction 


varying flux in a novel way, Both arrangements use two secondary coils, the 
secondary coils are placed in the region of the continuous flux path that 
would be occupied by an armature or rotor in the linear or rotary 


arrangements, The regions of the flux paths that perform work are the 
same in all cases” 


‘By alternating the polarity of the contol coils during one суде, one working 
region experiences an increasing flux and the opposite region experiences a 
decreasing flux 


ıd during the next cycle the opposite occurs. This results 
in the induction of a voltage in the secondary coils that is decided by the 
magnitude of the change in flux in the working region and the time in 
which this change occurs. The novelty of this discovery is that the primary 
flux inducing the voltae in the secondary coils is supplied by the permanent 
magnet or magnets and is far greater than the flux supplied by the control 
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Fig10 taken directly from the Flynn patent makes the 
point even clearer. As can be seen, the device illustrated 
is in ай functional respects absolutely identical to the so 
called "Tom Bearden МЕС. This identical prior art, 


therefore calls into question the intellectual property 
rights of Magnetic Energy LTD, as the same invention 


саа not be patented mon: than once. Joc Flynn has also 
stated that his intellectual property rights will be robustly 
defended, by legal action if necessary, and he regards 


himself and his 


Present Status of the Flynn Project 


Initially Joe Flynn was remarkably open about his work 
and research, However, since performing a working 
demonstration of various advanced hardware samples 
forthe American Department of Defence, little has been 
heard. 


1 want to clearly emphasize I do not speak for Flynn. 
search, nor am I in any way connected with Flynn 
research, and by 


company as being in 
possession of exclusive 
rights to the so called 
"MEG! unit 


closed in series. 


MEG methodology 
domain. 


the input and output circuits must be 


technique amounts to 


consequence, have no 


inside information 


disclosure of this 
utting the basic 
ly into the public 


whatsoever as to the 
present status of the 
project. 


But we all 


As gards replication 
of electrical output 
orientated flux core devices certain important details 
need to be stared. For example grade 8 ceramic magnets 
should be used, so as to avoid flux saturation of the 
com. A basic error, many early experimenters wasted 
time on, The requirement for strong magnets to obtain 
over-unity results, is as much of а myth, as the 
physics is required. 


idea new 


But perhaps the greatest trade secret of the electrical 
devices, one which several lengthy non disclosure 
agreements are required to be signed before it can be 
disdoscd, is that the input and output circuits must be 
dosed in series. The disclosure of this technique 


amounts to putting the basic MEK 
into the public domain. 


methodology fully 


"The reason for this circuitry requirement is obvious 
enough, with only a litle analysis. If the output circuit 
is closed when the input circuit is activated, then the 
input energy simply leaks into the output circuit, asin 
ап onlinary transformer. So no flux switching effect is 
manifested, and the field of the permanent magnet is 
static in time. Thus you have an ordinary transformer, 
with reduced efficiency, because of the core flux 
saturation effect provided by the permanent magnet. 


‘This is one of the most important point to make about 
the Flynn apparatus If you approach itas if itis a normal 
piece of scientific equipment, then proper optimisation 
is not greatly problematic. For example more turns on 
the output coils, simply means more voltage and less 
current, exactly as standard textbook equations predict. 
Generals; problems only occur, if you imagine the effect 
is based upon exotic scalar type or vacuum enemy 
physics, when in fact it is ordinary flux manipulation 
within a core 


al 


New Energy Technologies, 


sincerely hope, that the 
project has not been 
swallowed whole by the American deep black military 


industrial research complex. 


However, even if this is the case, it does not mean the 
technology is lost, Extensive and generous details have 
been provided by Joe Flynn of his research, both in his 
Patent deposition, website, and other comments, such 
as to enable persons of scientific training and skill, to 
replicare the effects stated 


While replication of the electrical effect remains 
extremely demanding the mechanical apparatus is very 
easy both to understand and replicate There is no reason. 
why scientists and home tinkers together, can not build 
Flynn type flux core motors, and explore over-unity flux 


‘manipulation for themselves. The future has arrived, and 
it is simpler and cheaper than anyone imagined to be 
possible 


Raum&Zeit 
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Flynn Research Company 


httpi//www.flynnresearch.net 


Photo 1 


3.3" 12" stack height 1/2 bp weight 59 oz 


Editor: Below we publish information and photos, 
represented on Flynn Research Company website 
Bis nrescarchonet, and а description 
Gf the patent дл methods Jor controlling the path of 
magnetic flux 


Flynn Research is dedicated to research focused on 
the novel application of permanent magnet and 
electromagnetic 
technology. Magnetism is 


Photo 2 


Dynamometers, Power Analyzer ete 


We still do not know what a line of flux is and how 
it travels through space. We know flux “appears” to 
originate within a permanent magnetic material, 
forms a loop from one end to the opposite end of 
the magnetic material, appears to occur without a 
time constant, produces a force (attractive and 

repulsive) between other 
permanent magnets and 


Everything known about may 


‘lism is based от 


а field that has potential 
for tremendous growth 
from both a science and 


"effect and relationships? without a clear magnetically permeable 


understanding or provable definition of what is| 
a line of magnetic flux. 


materials and has a 


relationship to current. 


application perspective. The 
searchers of Flynn Research Company believe that 
magnetism is one of the least understood and most 
misinterpreted of the natural forces, with the 
exception of gravity 


Even though much work has occurred in the 
advancement of magnetic materials, little 
advancement has the basic 
understanding of magnetism. The field of 
magnetism is based on both theory and ‘myth’ and 
is generally described as a "phenomenon" 


occurred in 
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flow: Everything known 
about magnetism is based on “effect and 
relationships" without a clear understanding or 
provable definition of what is a line of magnetic 
flux. 


The research is based on the “magnetic force of 
attraction effect” that is related to magnetic flux by 
the number of lines of flux occupying a given area 
ог flux density squared. The simple fact that if the 
number of lines of flux occupying a given area 
“doubles” the force of attraction becomes four 
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Photo 3 Photo 5 


Technology Discussion 


Photo 4 


8° X 8" motor testing Parallel Path Test Apparatus 


times greater. The basic model shows that with specific structures electromagnetism acting with 
permanent magnet materials can divide and multiply force in a manner that cannot be explained with 
conventional physics. 


Rotary devices, linear devices, reciprocating devices and power conversion devices are now a patented 
product of this research. The goal of the Company is to commercialize thei devices for use in an energy 
dependent world. Flynn Research is a research & development company and in cooperation with Magnetic 
Revolutions LLC licenses their technologies for use in the electric motor and power conversion industries. 


The researchers do not construct their own test equipment nor write capture and data evaluation programs 
but use industry / scientific accepted products. Close to $1.5 million has been expended developing, 
protecting and evaluating the technology. Many fine minds have been involved in the development and 
evaluation of the technology. Many presentations have been given both to motor companies and academic 
groups. The prototypes have all been professionally built, which include а 1/2 hp 3.3" dia 1.2" stack 
height, the assembled motor weighs 59 oz and a motor 8" dia with a stack height of 8" currently undergoing 
testing 
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United States Patent No. 6,246,561 
June 12, 2001 


Methods for controlling the path of magnetic flux from a permanent 
magnet and devices incorporating the same 


Inventors: Flynn; Charles J. (Greenwood, MO) 
Assignee: Magnetic Revolutions Limited, 1.1-С (St. Louis, МО) 
Appl. No.: 127056 
Filed: July 31, 1998 


D а 
Не pga ل‎ 


A permanent magnet device includes a permanent magnet having north and south pole faces with a first pole piece 
positioned adjacent one pole face thereof and a second pole piece positioned adjacent the other pole face thereof 
о as to create at least two potential magnetic flux paths A first contml coil is positioned along one flux path and 


a second control coil is positioned along the other flux path, each coil being connected to a control circuit for 


controlling the energization thereof The control coils may be 


еде} in a variety of ways to achieved desirable 
motive and static devices, including linear reciprocating devices, linear motion devices, rotary motion devices and 
power conversion, 


Editorial: The principle of designing of the device (two counter parts of the flux are used) 
resembles ®-machine or Gramm s generator. Read in this issue more details on these devices. 
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Review prepared by correspondent Alla Pashova, Russia 


Flus-machine (or machine, since configuration of 
its field resembles the Russian letter Ф”) was 
designed by Alexander V. Frolov during the first 
half of 19905. -machine description was published 
more than once on the pages of scientific periodicals 
(1994, Institute of New Energy, Newsletter, June 
1994, p.9.; 2002, New Energy Technologies, 2002, 
p.3), and it is well known to many researchers 
concerning themselves with such kinds of engineering. 


Let us consider the arrangement of machine; see 
Fig. 1 (first published in 1994). A report was 
presented at the conference «New ideas in natural 
science», 1996 in Saint Petersburg (ee photo in Fig. 1). 
The primary coil is mounted in the center of 
generator; two secondary ones are diametrically 
‘wound on a ring core. An air gap between ring and 
central magnetic circuits are of particular importance. 
‘Two magnetic fluxes from two coils are balanced, 
and, thereby, there is no reaction in the primary 
circuit. 


(imm) 


Y 
N 


Н 


выл 
Sce also Fig 7, p.29 - the analogy isevident 


"The device bears some similarity to the Gramm’s 
generator (Zenob Theophyl Gramm, 1826-1901, 
Belgium-France, took out a patent for an electric ring- 
rotor generator in 1869). In Gramm’s generator (Fig. 2) 
the ring rotor with a toroidal winding rotates. The 
toroidal winding touches two diametrically located 
conducting brushes. It turns out that inthe ring of the 
rotor all winds of one rotor half create a field which is 
directed towards a field created by the other rotor half 


Fig.2 


An example of analogous device is represented in Fig. 3 
(information is from the website: 

hutp://www skif biz/energy/arhiv1-6.shtml), and also in 
Fig. 4 (we have written about this invention in New 
Energy Technologies Issue #5 (8), 2002, article by VIL Boryak, 


Email: spin@i.com.ua) 
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One more example from the USA: in February, 2003 
Donald Hofmann (USA) filed an application for 
patenting "Generators and transformers with toroidally 
‘wound stator winding». Below we publish the description 
of the patent. 


In August 1999, according to Stephen Hartman 
(Hartman Multimedia Service, Email: hart@harti.com, 
info@ccard.net), a German research team designed a 
toroidal generator. As stated by the researchers, it 
obtained more than 1.200 W by load while efficiency 
exceeded 100%! 


This subject has become very popular among different 
researchers. Fig. 5 illustrates a design with a magnet 
rotating in the center (designer - Olaf Berens, Email 
laf berens@prognost.com). 


9, 


Figs 
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Fig.6 


Inventors: Steven L. Sullivan, USA; David L. Goulet, 
‘USA; Donald Hofmann USA. 


Electrical generators are provided with toroidally wound 
stator windings electrically connected in series; high 
permeability stator core, preferably an amorphous 
magnetic alloy material, glassy metal or HYPERCO™ 
50 laminations; anda rotor. The toroidally wound stator 
coils and the stator core trap essentially all of the flux 
fields generated by the stator coils within the stator core. 
Since there is essentially no magnetic field leaving the 
stator, there is essentially no flux field interaction with 
the field generated by the rotor. The reduction of flux 
field interaction also reduces counter torque. 
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According to another embodiment of the invention, 
open positions of a rotor may be filled with magnetic 
material, preferably iron. Filling open portions of the 
rotor may assist in reducing undesirable flux leakage 
from the rotor. By trapping substantially all of the flux 
‘within the rotor, interaction between rotor and stator 
flux is reduced. In this manner, counter torque is 
reduced thereby increasing the overall efficiency of the 
device. 


А prototype of this embodiment was constructed using 
astandard 10 kWit gas-powered generator. The stator 
was removed from the generator and its housing. The 
stator windings were removed from the stator and 
rewound by hand using a No. 10 size copper wire with 
180 winds wrapped in a toroidal fashion around 


“The stator was then reinstalled in the modified housing 
and re-attached to the gas-powered generator. A 
standard 12 volt car battery was attached to the input 
of the rotor. A 12.92 volt input with 0.8 Amps was 
measured as the input to the rotor. The output was 
measured as 6.5 volts with a 40 Amp output. A series 
of input and output measurements were taken for 
various inputs. 


ator: Tous input power 1030, and output power 
260 Wi. 2 mz 


So, the old well-known ideas have found new ways of 
embodiment, though their essence remains unchanged. 
Let us note that Faraday Labs Ltd has been working on. 
creating a prototype of -machine with a toroid of 
200 mm in diameter. 


approximately 180 degrees ofthe stator. 


Please, read more about this in the next issue! 


Ф 


Editorial: We publish the specification of several interesting patents, which were taken out by Russian 
inventors for recent years. 


Russian patents on alternative energetics 


№93001754, 1996.06.27, Converter of gravitational forces into energy, V-V. Mironov and others 
92008720, 1995.02.10, Slavic method to produce energy by conversion of gravitational forces, V. V. Mironov 

193006696, 1995.01.30, Supporting converter of gravitational forces into energy, У.У. Mironov 

001121071, 2003.04.10, Method to create energy in liquid, beat enerator and heavandkpower device, A Yu. 
Baurov and others 
132109, 1999.06.20, Generator of mechanical energy, A.Yu. Baurov and others 
2001125794, 2003.05.10, Generator of statie electricity, $1. Danilov 
№2001120796, 2003.04.10, Electric power device, D.M. Beliy 
N'98116077, 2000.05.10, Heat engine (monotherm, “perpetual mobile of econdaype"), VJ. Likhachov and others 
93048971, 1996.04.20, Float engine, LP. Tehinarev 
1N194023174, 1996.03.27, Gravitationalhydrostaic engine, LP. Tehinarev 

198112650, 2000.03.20, Water engine, V.A. Gylehuk 
Ne2001115953, 2003.03.20, Potential engine by Prokopenko, V.F. Prokopenko 

001115954, 2003.03.20, Potential amplifier by Prokopenko, V.F. Prokopenko 
001124364, 2003.04.20, Drum of gravitation (gravity), LA. Strelnikov 
35107181, 1997.02.20, Method to convert energy of physical vacuum into energy of physical space, OK. 
Polev and ` others 
2008695, 1995.04.20, Method to get overunity efficiency, Yu.V. Karasev and others 
93006851, 1995.0430, Principle, method and device for circulation of mass by force of gravitation and 
inertia, GS. Kirichenko 
193039885, 1996.05.20, Hydro gravitationsl electric power sation, 1-5. Konkov 
1Ni93036371, 1995.11.27, Method to convert energy created in result of interaction of earth's gravity force and 
air bearing capacity into electric energy, УЛ. Kovalenko 
1Ni93025690, 1996.07.27, Method and device to convert heat energy into mechanical one, АЛ. Lendyaev 
001122885, 2003.04.20, Rotary method to convert magnetic energy into mechanical one, LN. Mezentsey 

001106783, 2003.02.10, Gravitational source of energy, A.D. Yurik and others 
001115968, 2003.03.20, Method to convert energy, V.S. Gorclyuh 
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According to another embodiment of the invention, 
open positions of a rotor may be filled with magnetic 
material, preferably imn. Filing open portions of the 
motor may assist in reducing undesirable flux leakage 
from the rotor By trapping substantially all of the flux 
within the mtor, interaction between rotor and stator 
flux is reduced, In this manner, counter torque is 
reduced thereby inemasing the overall efficiency of the 
device. 


А prototype of this embodiment was constructed using 
а standard 10 kWet gas-powered generator. The stator 
was removed from the generator and its housing The 
stator windings were removed from the stator and 
rewound by hand using a No. 10 size copper wire with 
180 winds wrapped im а toroidal fashion around 
approximately 180 degrees of the stator. 


“The stator was then reinstalled in the modified housing 
and re-attached to the gas-powered generator. A 
standard 12 volt ear battery was attached to the input 
of the rotor, А 1292 vole input with 0.8 Amps was 
measured as the input to the rotor. The output was 
measured as 6.5 volts with а 40 Amp output, A series 
of input and output measurements were taken for 
various inputs. 


ator: Tous input power is 10 Wi and шри powers 
260 Wr. ы а 


So, the old well-known ideas have found new ways of 
embodiment, though their essence remains unchanged. 
Let us note that Faraday Labs Ltd has been working on 
creating a prototype of @-machine with a toroid of 
200 mm in diameter. 


Please, read more about this in the next issue! 


Ф 


Editorial: We publish the specification of several interesting patents, which were taken out by Russian 


inventors for recent years. 


Russian patents on 


alternative energetics 


Ni93001754, 1996.06.27, Converter of gravitational forces into energy, УЛ! Mironov and others 
92008720, 1995.02.10, Slavic method to produce energy by conversion of gravitational forces, VV. Mironov 
1193006696, 1995.04.30, Supporting converter of gravitational forces into energy, VV. Mironov 

N2001121071, 2003.04.10, Method to create energy in liquid, heat-genentor and heat-and-power device, A Ya. Baurov 


and others 
290132109, 1999.06.20, Generator of mechanical er 


gy; АЖ. Baurov and others 


N22001125794, 2003.05.10, Generator of static electricity, S.I. Danilov 


№241120796, 2003.04.10, Electric power device, D: 
X9811607, 2000.05.10, Heat engine (monotherm, 

1993048971, 1996.04.20, Float engine, LP. Tehinarev 
199402817: 

98112650, 2000.03.20, Water engir 


M. Beliy 
‘perpetual mobile of sccond-type"), УЛ. Likhachov and others 


19960327, Graviationalhydrosttic engine, LP. Tehinarev 
VA. Gylchuk 


№201115953, 2003.03.20, Potential engine by Prokopenko, VE Prokopenko 
222001115954, 2003.03.20, Potential amplifier by Prokopenko, VE. Prokopenko 

N2001 124364, 2003.04.20, Drum of gravitation (gravity), LA. Strelnikov 

2895107181, 1997.02.20, Method to convert energy of physical vacuum into energy of physical space, O.K. Poler and 


others 


292008695, 1995.04.20, Method to get overuaity efficiency, Yu.V. Karasev and others 
№93006851, 1995,04.30, Principle, method and device For circulation of mass by force of gravitation and inertia, С 


Kirihenko 
2893039885, 1996.05.20, Hydeo- gravitational electric 
28293036371, 1995.11.27, Method to convert enc 
bearing capacity into electric energy, VI. Kovalenko 
№9305, 1996.07. 


power station, LS Konkov 


у created in resule of interaction of earth’ gravity force and at 


, Method and device to convert heat energy into mechanical one, АЛ. Lendyacv 


N2001 122885, 2003.04.20, Roary method to convert magnetic energy into mechanical one, LN. Mezentsev 
№201106783, 2003.02.10, Gravitational source of energy, A.D. Yurik and others 
2001115968, 20030320, Method to convert energy, VS Gorelyuh 
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№2002131190, 2008.04.20, Method to convert heat energy into useful work, CER. Umarov and others 
Ne2001 12267, 20050527, Device to get enemy by conversion of energy from one state to another, TA. Taushina 
and others 
131636, 1999.06.10, Pucl-less engine, VE. Alekscenko 
037775, 1996.10.10, Magnetic engine, VE. Alekscenko 
№94003087, 1995.12.27, Gravitational engine, A.A. Voznyukov 

693058095, 1996.06.27, Perpetual mobile, YuS. Purshutin 
№93056706, 1996.07.27, Perperual mobile, A.V. Remezovich. 
Ne93089002, 1996.01.20, Gas-dvaamic perpetual mobile, A.1. Lendyaev 
Na9401 1000, 1995.11.27, Perpetual mobile by Makagyan, VS. Makagyan 
№97114829, 1999.06.27, Perpetual mobile by Makagyan, VS. Makagyan 
№95114065, 1997.08.10, Electric perpetual mobile by Abrabitox, VE. Abrakitov 
№9512, 1998.02.20, Perpetual mobile, VV Shatov 
Na99111572, 1999.09.27, Perpetual mobile, NM, Rotar 

98116343, 2000.05.10, Engine-clectic saw (perpetual mobile), VV. Smirnov 

2001.11.20, Pespetual mobile, VD. Rykov 

2000120592, 2002.07.20, Perpetual mobile, KI. Harazar 

001117783, 2003.03.20, Magnetic perpetual mobile, SN. Verevkin 
62001123502; 2003.04.20, Magnetic engine, A.E. Ryumin 
125032711, 1995.02.20, Ferromagnetic engine, V.P Levkin 
№94019782, 1996.01.10, Device for demonstration of conversion of permanent magnet energy, M.F. Ostrilov and 
others 
Na95103846, 1996.11 
№95112010, 1997.062; 
Ne2143170, 1999.12.20, Method to consert energy of mechanical loading into energy of repeated transference, 
VI. Rahovsky and others 


7, Magnetic generator, МЕ. Ostrikov and others 
T, Method to convert permanent magnet energy into rotary motion, A.V. Starostin and others 


Na2000119415, 2002.06.20, Method to convert energy of fields of permanent magnets into mechanical work, 
Уаз Pilipkov 

2001109811, 2003.02.27, Method to capture and convert encigy of physical vacuum into electric energy, 
SN. Kovalev 
899121374, 2001.11.10, Perpetual mobile, E.M. Volodin 
№94026259, 1996.05.20, Device to convert magnetic Field спору into kinetic energy, P. Imeish 


С. 


k PATENT OFFICE ® 
o 


e| 


Really "free energy"? 
What about a latent battery?) 
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Device for conversion of magnetic field 
energy into kinetic energy 


No. 94026259, 1996.05.20 


Author: Pavel Imrish 


EE 


The invention refers to a device for 
conversion of magnetic field energy 
into kinetic energy: The device has 
a rotating wheel with at least tuo 
radially opposing non-m 


holders used as guide ways for at 
least two permanent magnets, 
respectively. The permanent 
magnets are mounted in the holders 
so that there is a possibility to 
remove them, From the both sides 
of the wheel plates made of 
magnetic material are mounted 
axially; the plates surround the 
wheel partially. Depending on 
direction of the both poles namely 
on location of the similar and 
opposite poles towards each other, 
compression element is situated on 
the holders, or between the wheel 
and the outer end of the permanent 
magnet located at the farthest radial 
distance from the axle of the wheel, 
ог between two permanent 


Fig 1 


Editor: We have found an example of a similar 
device whose description is presented in the book 
by R.Ford The Perpetual Motion mystery [1]. 


Inthis case, there is an analogous process, during 
which half of the cycle is screened and the rotor 
is supposed to rotate permanently (see Fig. 2). 


1. КА. Ford, The Perpetual Motion mystery. Lost 
Technology Series, p23. 


ڪڪ 


magnets (The device operation 


principle is obvious from Fig 1). 


Fig.2 
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Review on Grigory R. Uspenskiy's works, Russa 


rep /space21.boom.ru/gravtyhtm 


The level of development of modern astronautics is 
primarily determined by the energy capabilites of space 
carers So, nowadays, the single-mission cartier rockets 
equipped with chemical engines allow space exploration 
within the solar system. These carriers have delimited 
rth space in the form of a geostationary orbit, 
where the practical purpose space complexes operate. 


the nca 


Newer and higher levels of quality will be reached by 
cosmonautics upon its mastering gravity power 
engineering Flights towards the nearest stas will become 
possible and by the end of the next century this will be 
followed by travels throughout Galaxy. 


Gravity engines are structurally simple (two bodies of 
different density are rigidly connected). To form 
some practicably significant value of thrust itis required 

solutely new technology regarding creation and 
retaining of matter of high density which can be 
compared to that of atomic nuclei, For instance, at an 
engine mass of about 2 t, it is possible to attain 10 N 
thrust using bunches of aluminum and lead nuclei. The 


а distance 


nuclei are approached to each othe 
comparable with sizes of these bunches 


Use of matter which is denser than nuclei bunch, 
increase of mass of the gravitating bodies and reduction 
of the distance between the bodies causes increase of 
thrust. So, for a level of density of gravity holes (Le. for 
extremely dense state of matter in which it is not 
attracted by other bodies) limit value of acceleration of 
the gravity engine reaches the order of 10!" me”. 
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In engineering we usually use units of distance as meters, 
centimeters, millimeters, and microns. Let us consider 
one of them — millimeter. With such a size of the 
gravitating bodies and distance between them, it is 
possible to obtain substantial thrust forces of the gravity 
engine and, accordingly, accelerations of its motion. 


So, using an engine of 20 ton mass we will get the 
thrust of 2x10" N, with mass of 200 ton we will get 
the thrust of 2x10°N, and so on. Thus, by increasing 
the engine mass by one order of magnitude, we 
obtain increase of thrust by two orders, while sizes 
of the bodies remain unchanged. But acceleration, 
in this occasion, remains constant and equal to 
approximately 1 m/s 


Decrease in size of gravitating bodies of the engine leads 
to the corresponding increase of thrust by an order. 
Decrease of size is realized by increase of density of 
the imes up to 0.3 mm atthe same masses 
“The acceleration they produce is increased by an onder 
as well, ie up to 10 m/s 

gravitating bodies and the distance between them down 
то 0.1 mm results in further increase of engine thrust 
Ьу one more onler and also increase of acceleration up 
to 100 m/#. If size of the bodies is 1 micron then 


c bodies by 


Decrease of siæs of the 


acceleration increases up to 10 m/s. 


It is apparent that even with up-to-date technological 
possibilities of miniaturization the gravity engine with 
masses of dozens and hundreds of tons is capable to 
create great thrust forces and form accelerations 
considemble enough to fly across the Galaxy. Therefore, 
the problem of creating a gravity engine is, mainly, the 
problem of producing and retaining the high-density 
matter. It will be possible after studying the mechanism. 


of interaction between matter & gravitational substance 
followed by developing techniques for synthesizing of 
high-density large-mass, and small-size substance from 
this matter, 


Iris possible to control the value of thrust of the gravity 
engine changing the distance between gravitating bodies. 
‘Thrust direction can be changed by turning the rigid 
connection of the gravitating bodies. The engine can 
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be activated by bringing the gravitating masses together, 
and switching-off by moving them apart. 


In a 24-hour period, such a ship can reach a speed of 
10° m/s and cover a distance of about 10" m. In a 
month, with a top speed of Эх 10 m/s the ship will 
cover the distance of 10? пу in a year, with a speed of 
4x 10 m/s the ship will cover a distance of 107 m; in 
10 years -4x 10° m/sand 10" m, respectively: Apparent, 
the ship with suficient overload can be used for flights 
within the solar system and for manned flights towards 
the nearest stars 


When transporting unbreakable and non-urgent cargoes, 
the acceleration can be increased up to a few dozens of 
tunities The flight duration might be also increased by 
several tens of years This extends the area of utilizing 
the gravity ships with over-loads of several unities 
Besides these ships can be used for transporting 
operations within near vicinities of the Galaxy 


“The high-speed flight will demand protection against 
approach flow of matter. So, per second (with a ship 
speed of 10" m/s) 10°"kg of matter will approach the 
ship. At that density of interstellar material is 10° kg/m 
and midship area is 10° m. 


The great speed of approaching matter will create a 
substantial resisting force. At a speed of 10 m/s, this 
force will come to the order of 10° N, whereas with a 
speed of 10" m/s it will come to 10" N. This is a great 
value, but as compared to thrust of such a ship which is 
to equal to 107 N, the former value is a small опе That 
is why it is possible to overcome such resisting force. 


Intercommunication with these ships might be, most 
likely realizable by means of distortion of gravitational 
field. It is possible that the gravitational field distortion 
will be formed, on the contrary, by generating the matter 
from the gravitational field, and, most probably, by a 
method as yet unknown, 
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Monograph "General Etherodynamics. Modeling of matter structures and fields on the basis of 
conception of gas-like aether" by Vladimir A. Atsukovsky. 2° edition, М. Enengoatomizdat, 2003; 
Brochure “12 experiments on etherodynamics" Zhukovsky, Publisher “Petit”, 2003. 
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Floyd Sweet Bench Test DVD 


In onler to demonstrate the reality of tapping free energy from the vacuum, we have now made available а very 
reasonably priced DVD of the bench tests of rhe late Floyd Sweers Vacuum Triode Amplifier, with 


commentary by Tom Bearden. 


During these two tests the unit, which weighed about 6 Ibs, can be seen to be putting out well over a million 


times more power than was put into it. 


‘This DVD males an excellent educational or instructional tool, and is priced at 


shipment. Running time is about 20 minutes. 


ID 9 including US domestic 


Note: the full length Sweet DVD, which includes Sweet’ proprietary conditioning process for the magnets, is 


also still available. 


Order from http:/ /www.cheniere.org/sales/order. by. credit card.htm: 
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Editorial: We publish a summary ofthe article. The 
original text you can receive from the authors. 


A drive-free system made on the basis of a planar 
‘mechanism is described. The experimental results 
оп average velocities of the drive-free propulsive 
system are presented in a scaled view. 


During usual motion, a system is repealed from the 
surface in the ease of its motion on a plane or from the 
medium when it moves in a resistance medium. This 
kind of motion is achieved by using а drive mechanism. 
In contest to the usual motion, the drive-free propulsive 
system moves due to interaction of а body of a system 
with another body of the same system. Sometimes such 
machines are called iner tioids [1] or vibration propulsive 
devices [2]. To produce such kind of motion it is 
sufficient to provide anisotropy of rhe resistance force 
15-5] or asymmetry of the internal force [6]. One of the 
simplest ways to do it is to use a simple two-link planar 
mechanism. A device for such a motion is shown in Fig 1. 


Experimental device 


“This device with a total mass of Mm consists of a 
platform P on which an clectrie motor E mating a drive 
rod R of length r is mounted. This is only one part of 
the planar mechanism, Another link is the connecting 
rod C of length c which connects the unbalanced load 
Land the drive rod R by means of two bell bearings B. 
The unbalanced load L of mass m on the rod I slides in 
guide б. The basic distinction of this mechanism is in 
that this variant of drive-free machine allows us to 
analyze the experimental data on average velocities of 
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On Velocity of Drive-Free Motions, 


Stashenko, Russia 


-on-Don State University; 
stov-on-Don, Russia 


motion. Actually the only forces, which act on the 
platform and are collinear to the moving direction, are 
the force F caused by vibrations of the load L and the 
frictional force F The platform starts to move when 
the force acting øn the platform becomes greater than 
the frictional forc, 


Let us discuss possibilities of the real propulsive system 
shown in Fig, 1. Measurements were made at 0,01 m. 
and at three mass ratios m/M. The values of frictional 


coefficients were measured for each parameter of the 
system and vary from k=0.25 10 

moving when theoretically the drift does not take place. 
When motion becomes reversible, the velocity of drive- 


А. The system starts 


free drift does not decrease 


“Thus drive-free motion is possible even if the frictional 
coefficients are very small. When increasing the 
frequency of vibrations velocity does not decrease. We 
сап not discuss the existence of some third force acting 
on the platform (we can suggest the existence of 
frictional force Fy and the intemal force F caused by 
vibrations). Let somebody else tale the liberty of making 
such a conclusion! 
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‘The torque of a self-action exerting on the mobile 
part of tbe reactionless engine is measured. It is 
shown that there exists a value of the height of the 
‘mobile electrode at which the torque of self-action 
maximal 


There isan opinion that a body can not act on itself 1). 
The existence of the so-called force of self-action is 
believed to contradict to the law of conservation of 
‘momentum. Thisis nothing but prejudice. Though the 
experimental confirmations of existence of self action. 
[2-4], conventional science is ready to refuse modern 
electrodynamics and make up a new theory of 
electromagnetism 1, 5]in order to save Newton's third 
lav in use. It is comprehensible. First of all, these are 
the theoretical [5] and experimental [3] errors. The 
equivalence [5] of the Biot Savart force is mathematically 
coarse since in this case the highest terms of expansion. 
of force of self-action are cast out. This equivalence 
violates law of action and reaction and Ampere force 
law for which the principle of equality and collinearity 
of action and reaction forces is valid. Non-linearity of 
dependence of the torque of sell action on the current 
intensity [3] makes us doubt in the validity of these 
results. Moreover, typical values of force [2, 4Jand torque 
D, 6]are too small even И direct current inthe circuit is 
significant. It is required to pass through the direct 
current of hundred amperes to produce the considerable 
displacement or turn ofa body. Asa result, small values 
of the effect caused ambiguity in the explanation of the 
phenomenon [1], 


Infact, searching the reactionless propulsive devices we 
usually forget about the magnetic self action which arises 
when a body consisting of a magnet and incomplete 
electric circuit can move violating law of action and 
reaction [7]. This violation is proved theoretically [8] 
but peculiarities of this motion are not well discussed. 
The principle of such a motion is shown in Fig. 1. This 
isthe magnetic interaction between two current elements 
опе of which is a part of a closed circular loop Land 
another is perpendicular tothe first one. Since the force 
dF, acting on any current element of the loop Lis 
perpendicular to the density of current j, then the 
Z-component of the torque dN,, =[r,xaF,,] is equal 
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tozero while torque which exerted on the second current. 
clement by the magnetic field ofthe loop, does not. 


j Y 
gt 


= 
x 


Violation of law of action and reaction. 
“The foree dF, with which the magnetic field В of another 
current clement acts on the current of density j „is not 
equal nor opposite to the force dE with which the magnetic 
field Bof the firs current clement acts on 
the current of density 


An experimental device is shown in Fig. 2. A 
commercially available ring shaped carbon-steel magnet. 
M (inner radius - 20 mm; outer radius - 55 mm, 
height - 25 mm) of 22x10" A/m magnetization is 
located on the cover of a cylindrical electrode E 
suspended by thread T. The electrode Eis furnished 
with a central electrode Cof the same height Aand 
5 mm diameter. The radius of the electrode Eis 130 mm. 

"The open end of electrode Eand the central electrode 
Care submersed ina conducting liquid Z, and Z placed 
їп two volumes of a vessel Vso that the depth of 
submergence of these parts is about 5 mm. In this 
experiment the conducting fluid is 10% solution of 
copper sulfate (CuSO 5H. O). The vessel Veonsists of 
two thin coaxial plastic cylinders of 2 mm thickness. 

The radii of the plastic cylinders having the common. 
bottom are equal to 10.5 cm and 18 cm. The height of 
the vessel is 12.5 cm. A disk anda ring shaped electrodes 
5 and $ of 1.5 mm thickness are placed on the bottom 
of the vessel to supply the direct electric current of 
intensity. All conducting parts of the device are made 
of copper. The thickness of the electrode Eis 1.5 mm. 
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When the direct current of density flows through 
the electric circuit, the magnet and the electrode Erotate 
in the direction of the magnetic force dF which is 
proportional to the vector product [jcB] as shown in 
Fig. 2. This is a force of selLaction by means of which 
the mobile part ofthis device consisting of the magnet 
‘Mand the electrode Facts on itself. However there is 
по force of reaction which could cause such a rotation. 
This is really true since a ring-shaped magnet is 
equivalent to two cylindrical surfaces with the surface 
current of density j, The force of selfaction Ф acting 
on the cover of the electrode is compensated by ће 
force of selfaction QF. acting on the cylindrical part 
of the electrode Е Magnetic induction field В. “does 
its part” as shown in Fig. 2. Therefore, it would be 
appropriate to find out how the height of the electrode 
Einfluences the value of the torque N. Such an influence 
is demonstrated in Fig. 3. 


h 
51 S 5 
БИ. NES 
Experimental device 
(+) and (x)~ directions of magnetic forces acting on various 
parts ofthe mobile electrode E 


Fig.3 
Dependence ofthe torque Non the height of the electrode 
hat various values of the direct current Fin the circuit 
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Thus there exists the value of the height frat which 
torque ofself-action is maximal. This is the first result 
of the present work. AtJ2 1A and = 2cm the electrode 
Eturns at angle of 2.2 radian (126°) with respect to the 
equilibrium position. Such a turn corresponds to 
3.410 gxem:/sirad, i.e to the constant of torsion of 
the thread. The second result is that the maximum value 
of the torque of self-action Nat the current J=1 A is 
even larger than the value of the torque produced by 
the traditional unipolar device[3]at the current 50 A. 


Infact, this work represents ап attempt to draw attention 
toa more effective and simple practical application of 
the selfaction. It remains only to transfer electric current 
inan unclosed electrical conductor and such a possibility 
really exists. 
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Photoaccumulators are galvanic elements 
consisting of two communicating vessels 
fone of which is exposed to light and 
another is kept in darkness. Tonie 

lg composition of electrolyte, which fils these 


(d nm 
pisci ls а ec he poi 
dieci idee ced Pond 
positae ннен 
ктм кеу ан wrt mod 
ve сыный hich wil эйе тә wee e 
тне би ийлеп of шим erie 
De jode om deir ы ck 
ТЕ wile суша wo de Wait the 
НН 


"The idea of photosccumulator is not a new onc. 
It vas established in the end of 19^ century that 
it is feasible to create a phoroaceumulator 
containing clectlyte made of the following 
mixture Fe? + Hg* = Fe + Hg* 


“This phoroaccumulator was aot adopted in 
practice because of high toxicity of the electrolyte 
and very low EMP (approximately 0.018) 
Development of technology is accompanied by 
a widening range of materials and matters which can be used 
in lage scale production and power industry: Among such 
materials are, in particular, titanium, depleted uranium and 
rare-earth elements. Nuclear power industry uses 0235 
isotope only. Naturally occurring compound contains only 
(0.72% of U235. Hundreds of thousands of U238 from which 
235 has been extracted ак kept as useless stock 


In the end of sixties in one of radiochemical laboratories 
of LINP (Leningrad Instinute of Nuclear Physics) PN. Moskahov 
repeated the same experiment over a long period of time. In. 
the morning he placed a ight closed rerort filled with uranyl 
chloride saluted in compound of water, spirit and hydrochloric 
acid on the window-sill. The solution in the retort changed 
its color from yellow to emerald-green, Before leaving the 
ошогу Moskalyov removed the retos with green solution 
from the windowsill to a closed chest. In the morning 
Moskalyov retrieved the retort with the solution (which was 
aleady yellow) from the chest and placed it on the sil. The 
solution became pecen again and the whole process repeated 
day 
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Chemical processes in uranium electrolyte are rather 
complicated: first, under the light influence the шалу ion 
‘ides ethyl alcohol, whichis thea transformed to aldehyde: 
UO, "+ CH OH = U* OH), + CHO. 


1а the dark ions of uraay-4 interact with aldehyde and ate 
transformed to UO, uranyl ion and spirit again. Thus, thi 

lie process can take place aver a significant period 
of time being supported by the energy provided by light 
quanta of visible light which are transformed into the hea 


“The ea of utilizing this proces in oder obtain elect 
nergy merged inthe ene, The mechanism of uranium 
photoaccumulatoris very simple Fig 1 reo glas vessel one 
nale of rampare lass and another of ann- 
apart ps, are connected with a black 
acd proot кык be. The communicating 
essc are filled with aqueous electrolyte 
of эрй, 8-10 g/l UO C 
"The dece i previously 
activated by mille cycles of exposing ito 
Tight and hen placing it in dances in onder 
10 obtain a significant volume of aldehydic 
fraction, The major diffculty of designing 
atium photoaceumaltor is connected with 
the choice of he material for дастос In 
galvanic clements carbonized platinum 
Electrodes ane usually used. For practical ше 
tind anim gives the bes fi Tiamin 
fil covered with superine ler of planum 
is анкау widely used in electrochemical industry and i 
procunbe 


Ta the transparent vessel the titanium petal-shaped electrodes 
ae parallel che light flow, so ће light quanta move freely 
through the solution, 


1а working condition each photoaccumulator produces 
10 mA of current at 0.3 volt voltage, so they ate to be 
connected in lage batteries, both in series and in parallel, 


Tt is also necessary to consider the aspect of safety. Until 
nov; the depleted uranium has been used for one purpose 
only, namely, for manufacturing of cores for armor piescing 
shells When used in this manner, the uranium is pulverized, 
"which leads to environmental damage. The battery of 
phoroaccumlators is placed in hermetic metal chest; the front 
panel of the latter must be made of solid safety glass, Such a 
system will protect the photoaccumulator battery from 
malicious intent and the security staff from weak wanium 
radioactive 
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International Prize on Power Engineering 
“GLOBAL ENERGY” 


International Prize 
“Global Energy 
first presented in 
St. Petersburg on June 
15, 2003. The bonus 
fond of $900,000 was 


shared between three 


scientists “whose work 
has been and is still 
important both to the 
last century and future 


research 
Alferov, Chairman of 
the Global Energy Prize 
Award International 


| said Zhores 


Committee. 
Zhores 1. Alferov 

Nick Holonyak, Professor at the University of Ilinois 

(USA), was awarded for "fundamer 

the development of power silicon electronics and 

invention of the first semi-conducting light-emitting 


contributions to 


diodes in а visible part of the spectrum”. Thyristor 
invented by Holonyak allows the transformation of 
diet current into alternating and vice versa, to dieet 
this process, to store and accumulate energy. This device 
is used for every electric locomotive, for frequency 


transformation, Such devices help to save significant 
amounts of energy, thus, about 30 percent of all energy 
produced in the world is processed through thyristors, 


Ey 


Nick 
conducting light-emitting 
diodes in a visible part of the 

has ded to 


Holonyak’s other 


spectrum, 
development of a new field 
of the modern power 
engineering Supposedly, 
efficient and safe light. 
emitting diodes will replace 
daylight lamps in the next 


“Although Nick Holonyak’ 
invention dates back to the 
end of the 50ies of the last 
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said the Chairman of 


Expert 
Academician Vladimir 


Commission, 


Богок “This is one of 
the key inventions leading 
tothe search of new ways 
of sustainable energy 
saving”. 


Gennady Mesya 
Academician of Russian 


Academy of Sciences, 
and Jan Douglas Smith, 
Senior Scientist at The 
Titan Pulse Science 


Division, were awarded Ploma of Global Energy 


Prize laureate 
for giving birth to a new 

direction in the field of power engineering, ie. power 
pulse energy. Due to their rse 

high-level currents at megavatt levels of voltage has 
become possible; a number of powerful current 


ich, commutation of 


choppers have been created, futhermore, there have been 
developed transformer constructions which allow 
avoiding energy loss in power transmission lines, These 
research and innovations resulted in the creation of à 
number of unique pulse power machines and devices 
widely used in Russia 

(USA), "Sinus", 
other 


ind abroad (“Aurora”, "Helia" 


Gamma”, "Maus", “Pik” (Russia) and. 


Глобальная 
Global 
эе ооу 
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Review prepared by correspondent Alla Pashova, Russia 


For conventional science, the term “teleportation” is 
not worthy of serious consideration unless ascertained 
by compulsory “quantum” teleportation. Thus, 
teleportation is unconditionally referred to microworld 
phenomena and, in fet, comes to distant information 
transfer, Spatial transference of a macroobjectof definite 
mass has been excluded. 


Teleportation of states 


What does quantum teleportation mean? During active 
development of quantum theory, in 1935, the so-called 
EPR-paradox (Finstein-Podolskiy-Rozen paradox) was 
formulated in the well-known work “Can quantum- 
mechanical description of reality be full?" written by 
Albert Einstein, Boris Podolskiy, and Natan Rozen. 


‘The gist of the paradox is as follows. There are two 
particles interacting for some time, thereby forming a 
common system. From the position of quantum 
mechanics this coupled system can be described with a 
certain wave function, When interaction is over and 
particles seatter within arbitrarily lange distances, they 
still will be described by the same function as before. At 
that, state of cach separate particle cannot be known in 
principle that is apparent from uncertainty relation. Only 
when one of the particles enters a receiver, which records 
its parameters, the relevant characteristics of the other 
опе emerge (exactly emerge, but not become known). 
‘Thus instant unlimitedly distant “transmission” of 
quantum state of the particle is possible, Therewith, 
teleportation of the particle itself and transference of 
mass do not take place. 


Einstein and his colleagues believed that existence of 
such particles predicted by quantum mechanies prove 
theory incompleteness. Thereof the scientists inferred 
the necessity of other parameters (besides wave 
function) to describe quantum states, Otherwise, fom 
the local viewpoint, correlations between elements of 
such a system could not be understood, It was far much 
later, when Bell showed that some of measurements 
could define these correlations and exclude any local 
hidden parameters. It was not until early 1980-s that 
famous experiments were performed finally eliminating 
а possibility of local hidden parameter. 
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In 1980, Alan Aspect experimentally proved that EPR- 
pandox in quantum world takes place indeed. Special 
measurements of state of EPR- 

EPR-pair not only has a common origin, but in addition, 
that one of the photons somehow “get to know" the 


icles indicated that 


жау the second one was changed, In further experiments, 
existence of EPR paradox was affirmed, even if panicles 
of EPR-pair were removed from each other over a 
distance of 10 kilometers or so. 


In 1993, Charles Н. Bennett and his colleagues worked 
out a method to transfer the quantum state of some 
object of the microworld to another quantum object by 
means of EPR pair and called this method “quantum 
teleportation”. In 1997 a group of expcrimentalists 
under the direction of Anton Zeilinger for the first time 
implemented quantum teleportation of the photon state 
in the University of Innsbruck. 


In such a way, researchers keep on improving the process 
of quantum teleportation. In 2001 Danish scientists 
managed to link gas particles spaced at a substantial 
interval from each other, by transmitting information 
about quantum state from one particle to another by 
means of laser. The quantum teleportation between two 
gascous clouds were attained by Eugene Polzik and his 
colleagues in Orkhus University: They succeeded in 
coupling about million of cesium atoms, whereas the 
previous record was only four atoms. 


Scientists of Australian National University destroyed a 
laser beam and nearly instantly recreated it in another 
point in space; in other words, they teleported photons 
of the laser beam. In contrast to previous similar 
experiments, the physicists managed to obtain the 
required result in 100 percents of cases. Ping Koy Lam, 
the head of the task group of Australian University, 
aimed that the first atom of solid substance was likely 
to be teleported within near three to five years. However, 
as most scientists admit, a task to teleport a human. 
remains almost impracticable. Even teleportation of 
atoms, as compared to that of photons, is much more 
complicated process Itis even harder when dealing with 
molecules Itis basically possible (though practically very 
difficult) first to transfer a molecule to a minimum- 
energy state (ground state) causing it to radia 
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sequence of photons. These photons will find 
themselves in a certain superposition containing all the 
“quantum” information, which was available in the 
molecule, Thereafter, it is possible to teleport photon 
states by means of EPR-pairs. Moreover, it is also 
required that the classically measured information about 


a molecule, If molecule of minimum-energy state is 
present in the receiver, then this molecule, by interacting 
‘with teleported photons in a required order, will 
tansform to the quantum state identical to that of the 
initial one. Consequently, the quantum state of molecule 


of а certain material will be transmitted, actually with 
velocity of light. When that happens, the quantum state 
at the transmitting side will be destroyed. 


The human organism comprises about 10° atoms, To 
save and transmit information on properties of that 
number of panicles seems to be practically unachievable. 
“Theoretically, nothing prevents us from doing that, but 
complexity of the problem is such that now no one 
seriously thinks about the solution” — states Ping Koy Lam. 


Being a method of information transmission, quantum 
teleportation has found its application in quantum 
computes, whose information is stored in the form of 
а set of quantum states. Impossibility to wiretap and 
copy transmitted information is considered to be an 
advantage of such computers. Those researchers, who, 
nevertheless, wish to answer the question of “How to 
teleport matter, but not its state?” ha ve to seek for more 
perspective theories and techniques 


Teleportation of material objects 


‘Those people, who really want to realize instant spatial 
transportation of objects, Le. teleportation, should refer 
to studying properties of Space and Time. Quantum. 
teleportation has a certain finite velocity that cannot 
exceed that of light. The genuine teleportation assumes 
that an object should set off from a starting point to a 
finishing point (these points differ by a certain distance 
X), at that the transference time comes to zero. The 
object to be teleported is not changed or taken to atoms 
to be gathered later at a distant point of space according 
to information transferred to this point. (Fig 1). 


“The object disappears from one place and simultaneously 
appears in another place. How is that possible? A body 
will disappear from point А and appear in point B if to 
bend space in such а way as to let point А and point B 
coincide. Then the object will instantly appear in point B 
since there is no interval between points А and В. 
‘Teleportation could be realized by a device, which would 
make it possible to superpose points A and В, 
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Fig. 


Space is supposed to be unbendable without enormous 
ч, Alexander V. Frolov 


enemy consumption, Howe: 
points out that this issue is not so unambiguous: 
“Normally we consider space in connection with 
“natural” course of time existing in it. That is some 
degree of space curvature, Let us assume that it can be 
changed. The space curvature can be considered as 
acceleration or deceleration of time. Acceleration always 
demands, for instance in mechanies, some energy 
consumption, But if we “decelemte” time, energy is 
liberated and it can be accumulated for subsequent use" 


KZ. Leshan suggests surrounding a transferred object 
with a closed surface consisting of vacuum holes Inside 
such a “hole sphere” there is geometry similar to that 
of a black hole. This place is absolutely isolated from 
the extemal Universe, No radiation is able to penetrate 
through the hole in space and time, For an observer, 
who is inside the hole sphere, the distance between 
sphere center and its border is infinitely lage, since 
spatial metrics is ever-varying from the center to the 
border Distances between the points is continuously 
shortened so that the distance between any couple of 
points comes to zero at the very hole surface. A matter 
transmitter can have inner or outer hole surface. In the 
fist case a teleportation station has a spherical chamber. 
to place the object. Equipment to produce holes should 
be located upon the outer side of the sphere, Such a 
station is capable to provide hundreds of launches a 
day by instantly expulsing spaceships to deep space over 
distances of millions of light years. 


From microcosm towards macrocosm 


Simeon Bocharov (member of Chemistry and 
Biochemistry Department, University of Delaver, 
Newark, USA) considers teleportation phenomenon 
using microobjects as an example and applying an 
interesting conception of potomatter. 
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In $ Bocharov's opinion, many paradoxes of the 
present-day science could be solved under condition of 
considering the whole existing matter to be a single 
continuum, i.e. protomatter. At this approach, the 
micmcosm objects are not independent ones, being 
represented in the form of distortions of the very 
continuum and its manifestations here and now. 
Pmtomatter, whose distortion degree is beyond modern 
possibilities of detection, corresponds to vacuum. In 
the present-day paradigm redistribution of protomatter 
distortion corresponds to motion of particles The 


important peculiarity is a refusal of such concepts as 
structure, dimensions, mass and other macroscopic 
characteristics with respect to microcosm objects since 
here they are not considered as separate entities 


For experimental justification of his theory, $. Bocharov 
suggests to consider teleportation of microobjeets 
incorporated in fullerens under low temperatures and 
pressure 


Asa basis for reasoning he takes the fact that identical 
or similar conditions, whereon distortions am located, 
bring them to the state of identical or similar by lability/ 
dlffuseness, And vice versa, distortions which але similar 
by labiliry/ dif fuseness, influence their near surroundings, 
creating, as а result, similar macroscopic states In such 
а case pmtomatter distortion (in some spatial domains 
and under similar conditions) will cause appearance of 
similar distortions in another domain, whose degree of 
removal depends on presence of other distortions and 
their characteristics. In other words matter will be 


teleported from one spatial domain to another 


Possibility to realize teleportation of microobject causes 
the well-known phenomenon, which is nowadays 
described as embedding of particles into inner hollows 
of spheroid fulleren molecules without reacting with 
them. Аз object of teleportation there can be used 
distortions classified as elementary ones, such as 
hydrogen, helium or stable matters (noble gases). In both 
cases the influence of objects upon surroundings is 
minimized. 


‘The researcher believes that in case of successful 
experiment, new pattern of matter structure will be 
confirmed, and valuable teleportation of microobjects 
(with prospects of such possibility for macrocosm 
objects) will be demonstrated. 


One more approach to te 


eportation of physical 


масса! 
ergy 


macroobjects was considered in the work 
application of time rate control” (New E 
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“Technologies No. 3, 2001) by Alexander V. Frolov: It is 
assumed that density of space (acther) energy determines 
тие of passing of any processes induding the very 
process of matter existence. Changes of aether density 
(increase or decrease) must result in the emergence of a 
force analogous to that of buoyancy, though acting 


towards the fourth dimension, This “ebrono-motive 
force” (CMF) is also an analogue of electromotive force 
(EMF) and can be generated by analogy with 
clectmd ynamies According to Alexander V Frolov, laws 
of quantum mechanics as to diseretization of levels of 
energy of material system, which exist in the domain of 
increased or decreased acther density, are valid in the 
macrocosm as well. Teleportation (as a transition from 
опе state of the system to another onc) can be studied 
with electron transference from one orbit to another as 
an example with the only difference that for the 
teleported object not only its location, but also the very 
spatial properties are changed. In aether of different 
density (after discrete transition) the same object will 
have different space around it, wherein time is 
decelerated or accelerated. Experiments of this field have 
already been in development stage. 


“Therefore, modern theoretical physics has handed the 
problem teleportation 

experimentalists, who possess sufficient breadth of 
mind. Perhaps, using teleportation technologies, they will 
manage to fundamentally alter the process of space 
exploration and raise our civilization up to radically new 
development level 
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‘Mass defect” in Home Condition 


Prokofy V. Sherbak, Russia 


Micinskaya Str, 40-1-244, Moscow 123430, Russia 
Tel: (095)950-4135, 
Email: Pokof@mailu 


The idea to conduet experiments on “mass defect” 
demonstration appeared after a субе of seminars, which 
took place in1993-1996 at the Moscow Aviation Institute 
under the direction of V. 1. Ритизһез, Doctor of 
Technical Sciences, Professor of “Designing of 
aerohydrodynamic systems" Department (the author of 
the article is also a graduate of the Deparment). At 
the seminars, an enterprising group studied and 
developed an applied theory of “Displacing fields” by 
Alexis V. Murlikin and an associate "Theory of energy 
exchange processes”. Later the group was called “Group 
studying non-inertial transference” (non-incrtial 
natural processes) 


The experiment was aimed to test some theoretical 
suppositions, namely that it is possible to influence on 
existent energy flows which input and output to the 
matter. At that the simplest way to influence indirectly 
is to change the medium the flows come through. In 
general, optic experiments on luminous flux refraction 
show the same. But light refraction and change of speed 
of light propagation at passing through different 
mediums is one thing; and change of mass of a material 
body is something new that has not ever been dealt with, 
Moreover you can consider light (Le. electromagnetic 
radiation) to be the secondary manifestation of output 
energy flow: Besides mass defect is very important for 
nuclear physics because it “helps” to develop this branch 
and stimulates drawing “energy dividends" in splitting 
reactions, decay reactions and nuclear fusion reactions. 
But unfortunately we can not touch clement nucleus 


and even million nuclei while we can easily touch metallic 
balls of 1 gram weight. 


Let us note that a concept of mass is one of the most 
tuncemain in physics We can not measure mass directs 
It is possible to do it only indirectly, by gravity, using 
scales (it does not matter what kind of scales are used), 
or by kinetic momentum (in this case mass is a measure 


of inertia) by means of dynamometers. 


Thus itis evident that change of WEIGHT shown 
by scales is not MASS change as measure of matter 
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quantity. Since one of the most important points of 
the theory of “Displacing fields” is creation of a vehicle 
of new generation, then one of the major tasks is to 
overcome gravity (to decrease weight). And this “home 
experiment” shows the way to solve it. However we can 

ly in part, because for weighing there 
used electronic scales (mass-comparator with 


call it “home” or 


measurement accuracy of 0.1 microgram. (See Fig 1). 


Fig. 


Precision scales METTLER TOLEDO allows making: 
High-accuracy weighing in the range 
from 0.1 microgram to several tones 
Measurement with resolution up to milliard points 


"Two sets were designed for weighing The fist one had 
an aluminum (Al) ball-kernel which weighed 1 gram and 
а lead (Pb) casing-shell consisted of two parts (half- 
spheres) which also has weight of 1 gram. The second 
set had on the contmry a lead kernel and an aluminum. 
casing. The sets were disassembled and then 
hermetically assembled to make a singe device with no 
gaps (See Fig. 2) 


Since it had to be done with great accuracy and it was 
a piece article, not a Moscow product company 
undertook to produce it. And only one of the students, 
Nicholas Sorokin, а young boy with skilful fingers, had 
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helped. He invented a technology 
which allowed making balls of the 
necessary size at home conditions, 
He was literally pickling every 
micron of metal with acid and finally 
got the necessary size and weight. 


Зо, the weight of a non-assembled 
set was: 1 gram (weight of kernel) 
and 1 gramm (weight of shell) 
Weight of an assembled set, 
ассола to the “Theory of energy 
exchange processes” by Murlikin, is 
not equal to the simple sum of the 
non-assembled components, and 
mass defect would be different for 
various sets right up to the change 
of sign. 


bal-kemel |  casingshell 


Fig.2 
Set of experimental balls 


More than 50 experiments was 
carried out on weighing for every set. 
Assembled sets as well as non- 
assembled sets were weighed. It was 
confirmed that there was an 
interaction between input and 
output flows for MATTER 
MAINTENANCE. It became 
apparent in the form of mass 
defect. Defect appeared in the 
sixth sign, ie. it comes to the 
tange from 0.0002% to 0.0007% of 
"kernel? mass (or “shell” mass). 
At that the lesser mass defect 
corresponds to aluminum shell, 
while the greater one corresponds 
to lead shell. Accuracy of weight 
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measuring by the mass comparator exceeded the acquired result by 
10 times, So we could not tell about inaccuracy of measurements. So 
we had to apply to the "Russian center of testing and cenification" which 
was very famous all over the world (Rostest-Moscos). 


In general that is all, we have got an answer for ourselves, and the period of 
testing is behind. We have to advance; very much is still to be done In 
addition let us mention one more surprise we got during the experiments, 
‘The matter concerns some time delay in receiving final results of every 
weighing А qualitative picture of it is represented in Fig 3. We did not 
expect that this effect would appear at such a rough level of measurement 
of energy exchange processes 


m Cures of sablzalon of energy 
microgram Interchange process - changes o 
ы ‘mass defect п ime foreach experiment 


Fig. 3 


Time stabilization of the process For receiving final weight 


‘The subsequent report and detailed discussion of the experimental results 
by specialists (including physicists of various specializations) resulted in an 
unexpected non-recognition of facts and distrust. The main argument vas 
а demand to inerease the number of experiments up to 5-10 hundreds. 
And only then scientists would be ready to accept facts. It was quite a 
predictable reaction for the orthodox science in the middle of 90s, Ie remains 
to hope that if the discussion took place today it would have a paved way. 
However itis not а fact. 


In conclusion let us note that this experiment on revealing mass defect 
ranks with famous experiments, in which rotating gyroscopes also 
demonstrate mass defect (decrease of weight) and even one of higher order 
than in our experiment. But їп return we have no rotation, no chemical and 


nuclear reactions, while mass defect is presented, 


Let us add that itis possible to complicate the task: to make 
and to choose other materials for “kernel” and “shell”. 


double easing 
(See Fig 2). In our 
case low prices and availability made us use Al and Pb, The results will be 


more interesting, for example, with Li and Os (and with other 
supertransuranic elements). 
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ether as Unified 


Alexander M. Mishin, Russia 


Phaceoaya Ste, 79-208, Sc Petersburg, 197373 Russia 
E-mail: samish@mailru 


Based on the original 


observations and 
experiments, the article gives 
more precise definitions of 
aether model, than which was 
previously 
Genen laws of the Universe 


elaborated. = 


actherodynamic 
considered, There is described 
a new physical reality in the 
form of quas 
aetherodynamic structures (“topological harmonics”) 
generated by dynamics of the substantial world. 


real 


At the present-day stage of physics development words 
of Maugham, an English philosopher, take on particular 
topicality: “The great verities are too important to be 
new”. Indeed, we are increasingly making certain that 
ош remote ancestors were familiar with fundamental 
laws of the Universe; furthermore, they knew these 
better than we do. But which methodology of cognition. 
of Nature and what kind of information sources did 
the ancient scientists have? Today, we can openly say: 
they had not ordinary experience only, but also esoteric, 
pretersensual one, without feeling any necessity to be 
disi 

оп evolution of physical ideas, refer to work [1] 


d into materialists and idealists. For more details 


In discovering all over again, I also had to elaborate а 
“cellular taction” strategy, which enables the most 
imposant characteristics of aethemdynamic processes 
to be sensually perceived and evaluated. The main thing 
is that all my sensory observations are definitely 
reproduced at laboratory experiments while the simplest 
physical equipment is used. 


We may get reliable knowledge about Nature from 
Nature itself only. Thus foundation of classical physics 
describing usual substantial world is also based on 
empirical facts studied by Galilei, Newton, Faraday and 
many other physicists natural philosophers I also would 
like to defend great Newton against attacks on his 
adherence to inductive methods which really brought 
imperishable values into science, 
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Anew convolution of cognition is possible on condition 
of introduction into science of new concepts based on 
empirical study of physical entities previously unknown, 
‘Thereupon, I share the thought of Elena Ventzel, 
professional mathematician: “Mathematical methods are 
not useful, but harmful until phenomenon is not studied. 
at a pre-mathematical, humanitarian level”. It is 
ideological and logical language that may be used today 
to discuss the aether problem, whose solution calls for 
comprehension of natural-science facts, which are 
beyond traditional notions settled over centuries. 


The long-term investigations have confirmed that 
exhaustive definition of a fundamental natural entity was 
given by Rene Descartes: "Universe does not contain 
anything but aether and its vortexes”. This is not merely 
a postulate; this is an objective summary of empirical 
observations of Nature phenomena. In any academical 
model of microcosm there is no answer to the question: 
what kind of substance are electrons, quarks, strings 
made of? That is the very substance our forefathers 
called aether, Aether is unified field indeed; and it appears 
that for nearly his whole life Einstein had been searching 


for something that was under his foot. 


It must be recognized that there is no undistorted, 
quiescent aether in Nature; as well as no zero-size 
vortexes exist. Therefore, in a customary sense, the 
acther concept is pushed behind transcendental horizon 
and tumed into an inconceivable entity whose mystique 
is tantamount to religious ideas However, all quantum 
vortex-wave distortions of the superfluid three- 

pearance of tori, 
smporal spectrum 


dimensional aether, which have a 


threads, solitons and occupy spatio- 
from zero to inter-universe scale, are material and contain 
energy under scientific interpretation. Any spaces such 
as turbulent fields, physical vacuum, gravitational fields 
and, of course, matter are material. All of them are 
cetherodynamic structures of the real world, Spatial 
hierarchy of aether vortices is referred to as quantum. 
stain, fractal structure or “matreshka” [2-5] 


To understand basic laws of actherodynamics it is 
necessary to give a general definition for classical matter 
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and other acther stares. As а first approximation, let us 
give the name of matter to aether microscopicleft-serew 
self-oscillating vortex-wave systems (elementary 
particles), whose existence and parameters are 
conditioned by higher hierarchical systems This is our 
displayed world, with its electromagnetic fields and 
fondamental constants, Let us refer to vorte 


structures of any vortex size, which in the considered 
space domain aw balanced by a number of left- and 
right-serew vortices corresponding to matter and 
antimatter with prefix "quasi" to a free aether, Stable 


vortex latices with alternating direction of helicity can 
be also considered in this case. Under natural conditions 
everything but classical matter or electromagnetic and 
gravitational fields can be related to the five aether. In 
the fist place, these are the so-called physical vacuum 
and vortex fields, which attend gravitation. They 
represent anisotropic nonlinear subspaces and occupy 
definite places on spatio-temporal spectrum of the world 
acther Particular free subspace erates an aggregate of 
topological harmonies [5] attending all the physical 
processes, Satellite of the gravitational field is 
distinguished because it belongs to specifie class of stable 
vortex latices, 


Apparently, in genenl case, energy of free aether is 
virtual for our world due to its helical symmetry and 
quasi-matter, from the view of difference in sizes of 
typical vortices which correspond to protomatter, But 
this is not the entire point. There is also superfluidity of 
aether, whose vortex viscosity has marvellous properties. 
As а result, there are erated phenomena of inertia and 
enemy-information barrier separating material world 
from constant influence of qua 
turbulated space. 


Classical inertia, as vortex viscosity, arises in the 
micmscopic and more fine-structure free aether (in 
‘Newtonian space) and ever regularly reveals itself during 
acceleration of material bodies. However everything is 
different at stage of macrovortex aether, where ines 
has properties of adaptation. He 
inertia phenomenon is "spread" throughout the spatial- 
temporal spectrum of vortex distortions of aether feld 
At that nature of inertia is changed. Within 
topoharmonic subspace in laboratory scales, the inertia 
law “diminishes” in time according to exponential 
dependence, whose time constant is determined by 
specific conditions and varied over wide limits (from 
seconds to many days). On the expiry of this time, 
inertial intercoupling transforms to the law of flicker 


is affirmed that 


effect, It may be said that flicker effect specify 
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penetabilty of energy and information barrier after 
expiry of time of paraphysical regular phenomenon [6] 
Consequently, most of time the interaction with free 
mactoaether is of random character and should be 
evaluated by mean observation. 


“To extend conceptual scope of our investigation it may 
be added thar in classical hydrodynamics a liquid, along 
with ordinary inertia, 
macroinertia, which is created by vortices of the liquid 
itself. Therefore, it is necessary to keep on comparing. 
processes at all levels of the unified field of aether. For 
instance, electric inductance is a kind of specific inertia, 
and topological harmonics of electromagnetic and other 
phenomena are subjected to the enemgy-information 
barrier (under laboratory conditions) 


has determined vortex 


In the above arguments, the principle of relativity is 
latently and unconsciously presented. However, this 
complicated question needs to be separately considered. 
Physical nature of the energy-information barrier and 
season for dependence of the inertia properties upon 
the size of vortices of free aether emain unclear, too. 
However, it can be supposed that classical elementary 
particles, as distinct from protomatter, have self- 
oscillating properties and are commensurable with 
vortices of the surrounding free world; and that the. 
above-mentioned energy information barrier does not 
exist for them on microscopic section of the spectrum. 
“The gist of the barrier itself comes to “memorizing” 
topoharmonie processes by Earth’ gravitational fields 
and laboratory equipment. Turbulent fields (physical 
vacuum) do not have such a "memory". 


Tony nether _ 
Galacio setter 


Aether) Plasma 


10" 
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Fig! depicts diagrams of spectral density of vortices’ 


energy; diagrams of rate of interaction transfer v and. 
circular frequency & depending on sizes of vortices of 
the world aether A (in picometers). As we can see, 
velocity of distortions propagation Vis equal to velocity 
of light C in the physical vacuum, ie in electron sizes, 
exceeds C in nanocosm and tends to zero toward 
megacosms Circular frequency of vortices rotation and 
course of physical time have the analogous qualitative 
dependence. However, vortices energy W has a feature 
and grows toward both ways fiom the lab scales; the 
aether numbers have been assigned conditionally, but 
all the specified phase states reflect some physical reality. 


One of the most complicated questions is a definition 
of vortex matter in each particular case. The diagram 
demonstrates energy of free aether in the form of 
protomatter (simplest elementary particles — vortexes), 
and energy of classical elementary particles as helically 
definite self-oscillating emissions of aether field is 
localized in the most nonlinear subspace (physical or 
substantial vacuum). Unification of the elementary 
particles into atoms and macrobody does not denote 
direct transition to parallel world with different 
fundamental constants, whereas change of vortex size 
in the diagram exactly implies such a transition, though 
at a level of protomatter. This is a very intricate and. 

ıl point. For example, а star is, unconditionally, an 
elementary particle of the relevant level of the Universe, 
even though comprising the ordinary matter 


Left wing of energy spectrum reflects property of the 
turbulent field of aether to pravitate, to sink down to 
the “bottom” transferring energy to the vortices of lesser 
scales This phenomenon of distributed “gravitation 
is available in every space point and explains a least 
action principle An illustrative analogue of this regularity 
is represented by the Earth's gravitational field and 
structure, Dense plasma assumed as iron core is situated 
in the centes, and higher - there are magma, solid crust, 
‘water and air. These phase states exist in free aether 
within universe scales as well. Consequently, in 
femtocosm, and maybe at an even deeper energetic 
“bottom”, there must be a plasmic subspace; evidently, 
it is assignable that aether translated from Greek means 


Phim 


Increase of energy to the right is connected with 
extending a dynamic band of the vortices spectrum, as 
the scale increases. In our world, this increase follows 
the flicker effect law, but this is only what we perceive 
астов the energy-information barrier. Actually, at this 
section the vortex energy must increase well more 
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strongly, because our observation capabilities are 
limited by accessible matter processes. Turning back to 
stars, one may affirm that modern science is unable to 
‘evaluate their real energy (evaluations are considerably 
underrated). The Galaxy vortex entrains such deep levels 
‘of multidimensional space-acther to its rotation that this 


causes violation of the Newtoris law of inertia, Notion 
of "hidden mass” is unnecessary for explaining dynamics 
of galaxies. It is quite enough to take into account that 
differential rotation entrains the fine-structure aether 
(inertial subspace), and this process results in decreasing 
the inertia and external centrifugal forces Unfortunately 

Fig 1 reflects only a characteristic size of the galactic 
vortex and docs not visually demonstrate its active band 


of the spectrum, The finer is the space structure, the 
more inertial and closer to the absolute reference frame 
is the space. Obviously, the non-homogeneous, 
stereodynamically multidimensional and multiphase 
aether requires a perfectly new theory of random fields, 
which would also make allowance for the phenomenon 
of the material world. 


Energy motion processes or spectral energy-cascades 
along abscissa axis are of decisive importance for 
existence of our world and the Ui 


verse. These 


iolet" cascade 


processes have unusual properties. The 
is attended with reduction of vortices size, absorption 
of matter energy and tends to increase energy 
concentration at the “bottom” of the world aether (near 
ordinate axis on Fig.l). This regularity experimentally 
confirmed in both spatial and temporal domains is a 
direct consequence of the above-mentioned 
phenomenon of distributed gravitation and clarifies an 
existence of the left wing of the spectrum. In classical 
physics “the violet" cascade effect is reflected in the 
leastaetion principle as well as in the thermodynamics 
laws. 


The "red" energy cascade (right wing of the spectrum) 
corresponds to increase of vortices size and is 
accompanied with energy liberation. To start it up under 
‘earthy conditions special technologies ar called for Г 
‘This has been confirmed with laboratory experiments 
and underlies the “perpetual motion” theory, where 
energy is pumped from nanocosm to the classical 
material world. Conception of artificial biofield [6], 1 
have developed, considers methods of creating the 
acther vortes-wave macroscopic-seale distortions in 
physical systems As а matter of fact, we deal with ways 
of extending of natural spatio-temporal spectrum 
of aether (which settled into itself) by creation of а 
subspace of the topological subharmonies of the 
classical elementary par tides, atoms and molecules 
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(physical bodies), within the context of the 
ethemdynamics fundamental lav [5]. 


Even within action of fuctuating energy-information 
barrier, the spectrum right wing exhibits existence of 
natural processes in Nature that, supposedly, violate the 
known laws of thermodynamics [8]. But, as far as Nature 
cannot conflict with itself, we have to recognize that 
there is another physics, which "works" in geographic 
and greater scales, where role of the energy-information 
barier demands to be reappraised. To all appearance, 
the universe vortex partialyl entrains plasmic subspace 
of aether into its rotation, and conditions for realizing 
“mwd” energy-cascade and generating matter are erated 
оп the sections of the maximum density gradient 
C'spectral" non-linearity). But the same way as a fish in 
‘ocean does not know reasons for storms and currents, 
we will never learn which force untwists the Universe 
hhandwheel, whose energy feeds our substantial world. 


‘There are two components of free aether field that are 
the most essential for the present-day physics The first 
‘one (left wing) is positioned on the spectrum beside the 
"bottom" in the form of dense liquid-crystalline 
“plasmatic” medium transforming to the Newtonian 
inertial subspace (physical vacuum). Since inertia is as 
regular as electric inductance is, the first subspace proves 
to be especially material and not such free, because it 
has properties which were imposed by the Universe 
rotation and distributed “gravitation”. Let us 
conventionally limit the spatial spectrum of the first 
component with a nucleon size. The second component 
of acther space (right wing of the spectrum) stretches 
towards larger scales 


Except for known cosmic objects this is an unknown 
ocean of the macrovortex and really free aether, or 
topoharmonics, which are born by dynamics of the 
substantial world. It is an experimentally proven fact 
that topoharmonics are generated by photons electrons, 
and all the moving bodies [5, 9} 


“The second component has an ability to conversely affect 
the matter it was generated by as well as other material 
objects via “fickering” forces [10, 11]. This special 
subspace turns out to be doubly virtual, а genuine 
phantom, That is why it has been winning the status of 
areal physical entity with such a difficulty, while Chinese 
philosophers were familiar with the same thousands 
years ago, separating entities "yang" and "yin 


"The laboratory experiments indicate that topohatmonics 
have not only properties described in [5], but also an 
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ability to interact with the space, creating a static domain 
of the excited aether in the course of propagation of 
the vortices-waves. At tha physical bodies placing within 
this space volume are “charged” [2, 9. The mentioned 
active domain (horizontal route) is “separated” by the 
Earth gravitational field as follows: quasi-substantial 


constituent rapidly settles down creating vertical flow, 
but some phase structures are disintegrated very slowly 
(days, months, years) 


“The surprising thing is that biosystems equally belong 
to both aether components, not experiencing any 
constraint from the side of the energy-information 
barrier. The so-called human biofield isa topoharmonic 
part of physical body. It occupies its place on the spatio- 
temporal spectrum (Fig. 1). Quasi-substantial constituent 
(ang) and antiquasi-substantial one (yin) are strictly 
balanced, and acupuncture points and chakras are an 
analogue of Hartmann’ geophysical grid, which is well- 
known to paraphysicists. 


Conceptual generalization of physical ideas in the 
context of unified field of acther gives a constructive, 

impulse in solving of different problems, such 
У choice of exclusive laws for existence of 


“left-serew” material world as well as the problem of 
ficker-effect. At that, researching into the physical 
processes responsible for proton positive charge is of 
fundamental importance, 


In condusion, let us take note of conventional character 
of dividing the aether field into two components by the 
form of energetic spectrum. As a matter of fact, 
topoharmonics are generated by matter towards both 
langer spatial frequencies (subharmonics) and smaller 
ones (harmonics) and fill ай levels of the Universe. The 
aforesaid is aimed at making perception of the most 
studied aspect of the new physical entity (vague due 
to diversity of hypothetical descriptions which exist in 
publications on this subject) more accessible 
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Lately, the notion “Global energy” has become widely 
spread as a prize corresponding to this notion has been 
instituted in Russia. Since the 
unwritten lay exists in science: to give definition to the 


iclidean times, an 


notions, which are involved in scientific analysis. It is 
done for the purpose that everybody who uses this 
notion can understand the sense implied in it 


The Global energy problems have been discussed for a 
long times they are well known. Depletion of natural 
energy carriers (oil, gas and coal) is the first problem. 
Environmental safety of energy carriers is the second 
problem, It is generally recognized that the solution of 
the issues connected with the ageregate of these two 
problems is of a global chamcter. The results of scientific 
research, which should deal with global energy, originate 
from it. First and foremost, they are such scientific 
investigations, which result in the possibi 

inexhaustible and environmental friendly energy carrier. 
It has been known for a long time. It is hydrogen 
produced fmm water. 


Why hydrogen and why from water? At combustion of 
hydrogen, water is regenerated; thus, the energy cartier 
is inexhaustible. As far as inexhaustibility and 
environmental safety are concerned, hydrogen has no 
competitors, However implementation of these qualities 


New Energy Technologies, Issue #3 May - June 2003 


is restricted by large energy expenses for hydrogen 
production from water. For hydrogen production, 
modern electrolyzers use from 10 to 20% more energy 
than ie is produced at combustion of hydrogen. 


It is easy to imagine what financial and intellectual 
resources of the world ar included in the search of the 
ways to reduce ener gy expenses for hydrogen production 
from water In Russia many scientific institutions of 
applied research and educational institutions deal with 
this problem. There is a Research Hydrogen Institute, 


The associations of scientists on hydrogen energetics 
have been established in USA and Europe. This year, 
they carry out their regular scientific conferences, to 
which the author of this article has been invited 


Editorial Let us note that it is not necessary to coin new 
scientific term “global energy” since quite for a long time 
be notion of ‘ree energy” is used. This term represents 
the idea of the possibility to freely use energy by a 


Energy pmblem is gobal not due to depletion of oil 
and gas, but due to their environmental unsafeness, 
However the confirmations exist that the world owners 
of energy resources do not bother about the problem 
of environmental unsafeness of modem energy carriers. 
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In history of science, the &cts of annihilation of the 
scientists who have won success in reduction of energy 
expenses for production of hydrogen from water have 
already been registered. The requesters of these actions 
think that they will lose their profits with the coming of 
hydrogen energetics They do not understand that this 
process cannot be abrupt. It is impossible to replace 
the infrastructure of the existing energy carriers by 
infrastructure of hydrogen energetics within one or even 
ten yeas. Besides, infrastructure of hydrogen energetics 
will not be crated on a blank place. It will be integrated 
into the existing infrastructure of energetics gradually; 
and its owners will automatically become the owners of 
hydrogen energetics. The first step has already been 
made in this direction. In the USA, a decision has been 
taken to equip all filing stations with pumps to fill the 
cus with hydrogen, 


It is known that a priority of results of theoretical 
investigations is their publication in press. Usually, such 
priority is a personal one. Generally a patent is a priority 
of the results of experimental investigations. As a rule, 
this patent belongs to a group of authors A published 
patent is a genie released from a bottle, No finesse of 
the authors to hamper a reproduction of experimental 
data given in a patent without the participation of the 
authors can stop the process of their implementation, 
“Thus, the authors or a group of the authors who have 
filed an application for a patent are deprived 
automatically of the opportunity to influence the process 
of practical realization of their ideas 


In Russia, the state is a main patent holder of the global 
patents, Due to the well-known reasons, it has proved 
to be unable to control the course of scientific 
investigations and to forecast significance of their results. 


It is known that if it becomes possible to duce energy 
expenses for hydrogen production of water fivefold, it 
will be the cheapest energy carrier. Russia has already 
got technology, which reduces these expenses tenfold 
and more. However another way of looking is more 
pempective. Is there any use to decompose water into 
hydrogen and oxygen and to use hydrogen as fuel for 
heating, for example, of water in heating systems? Is it 
possible to make water generate heat? И turned out that, 
it is possible. 


In Russia, three firms (“Yusmar”, “Termovikhe” and 
“Noteka”) sell cavitation heating equipment with energy 
performance index up to 150%. Official science looks 
awry at this activity, since such results conflict with one 
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of the main laws of physics: law of conservation of 
energy. But market profit is stronger than this lav: 


Meanwhile, engineering practice has already proved that 
additional energy in the form of heats generated in the 
ventilation systems and in the systems of water 
cavitation. Thorough scientific analysis of this problem. 
shows that physical vacuum is the most probable source 
of additional energy in the systems of ventilation and 
water cavitation, Valence electrons of destroyed 
molecules of water take energy from physical vacuum. 
and release it during repeated fusion of these molecules. 


Why is additional energy generated in the air systems 
of ventilation and in systems of water cavitation? 
Because they are mechanical systems and mechanical 
destruction of chemical links requires half ener 
compared with thermal destruction of these links This 
is the main mason why one fails to increase energy 
performance index of cavitation processes aver 200%. 


Certainly, an increase of efficiency of any process by 30 
ог 50% is a good result; if it is obtained, it is possible to 
get even better one. But what if a water molecule is 
destroyed not mechanically, but electrodynamically? In 
this case, it becomes possible to find resonance 
frequencies of influence on the molecules and therefore 
to reduce considembly expenses of electrical energy for 
their destruction, Subsequent fusion of destroyed 
molecules will release determined quantity of energy 
unavoidably I is a simple idea, and it has already been 
implemented. At clectrodynamic influence on water 
molecules, electrical energy is converted into thermal 
energy with tenfold energy performance index. It means 
that if we spend 1 kWh of electric energy we will get 
10 KWh of thermal enenge To obtain such results, it is 
necessary to have knowledge of physchemistry of the 
mieroworld, which corresponds to knowledge of the 
21st century and й has already been published. Every 
month more than 1000 foreign scientists become 
familiarized with this knowledge at 
huip://Kanarevinnoplaza.net and 

hisp оо physchemistyianoplaza.net 

“The Russian speaking reader get this information fom: 
Бар /arwven-tomg/ — hem, 

һир:/ /wwwikar.udm.ru/sb28-2.htm and 
hup://wwen-tong/ip/ts/cbhim. 


1 hope that now the readers will know the essence of 
the notion “global energy" and will understand those 
results of scientific researches which can really solve 
the related problems, 
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There is revealed the cause of appearance of additional 
energy during formation of covalent bonds in tbe fusion 
processes of oxygen, bydrogen and water molecules 
besides the source of tbis energy is described. 


Introduction 


Engin 
ventilation systems allows revealing appearance of 


ng practice connected with servicing of 


excessive thermal energy in circulated air. Similar 
phenomenon has been registered in systems of water 
circulation with the devices for its active cavitation. The 
results of our investigations explain not only a cause of 
these phenomena, but they give an opportunity to 
perform quantitative calculations for energy 

‘which generate additional thermal energy [1], [2], [3 
H. 15} 


Theoretical part 


An куреп atom is the eighth clement of the periodic 
table. It is situated in the sixth group. The structure of 
its nucleus is given in Fig 1 [1], [2h [3] 


Fig.1 
Diagram of nucleus of oxygen stom: light the protons, 
dark and prey = the neutrons 


In Fig 2a diagram of the oxygen 


iom originating from 
the structure of its nudeus is given (Fig 1). It has eight 
electrons. The electrons situated on the axis of symmetry 
are the most active ones (1, 2). Other six electrons 
Situated in the plane, which is perpendicular to the axis 
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line (a line of symmetry), by means of their total electric 
field remove electrons 1 and 2 from the nucleus at a 
lange distance at that forming conditions for their large 
activity during the interaction with the elections of the 
neighbouring atoms [1], [2], [3] 


Fig 2 
Diggram of the oxygen atom 


"The least ionization energy of the electron of oxygen 
atom is equal to E,=13.618 eV. Binding energy of this 
electron with the atomic nucleus corresponding to the 
first energy level is equal to E, 713 
this electron the fist one. The calculation of energy 
indices of this electron, including its binding energies 
E, with the atomic nucleus, according to the formulas 
(1) and (2), gives the following results (Table 1) [1], [2 B3} 


2 eV. Let us call 


[o] 

о 
Table 1 

Spectrum of the first electron of the oxygen atom 

Values [a] 2]3 [4 | 5 | 6 

E, (exp) [ev | 10.18 

E, (heor) [eV | 10116. 

E, (heor) [ev | 344 


“The oxygen molecule structure is given in Fig. 3, a. It is 
formed by means of a connection of unlike magnetic 
poles of axis electrons of two oxygen atoms [1] [2 [3] 
It is known that the fusion process of the oxygen 
molecules is accompanied with a release of 495 kJ/mole 
of energy or in calculation for one molecule 


495-1000. 


By 9099 
6,02-107 -1.602-10 


=5.13eV. 


[] 


What principle does the Nature follow by distributing 
enemy of 5.13 eV between the electrons of oxygen 
molecule (Fig. 3, a? Energy of 5.13 eV is a thermal 
binding energy between the electrons 1 and 7 of two 
oxygen atoms (Fig. 3, a). When the oxygen molecule is 
formed, itis emitted in the form of the photons by the 
electrons, which enter into the bond, Hence it is equal 
to an amount of energies of two photons emitted by 
these electrons. Consequently, each contacting electron 
emits a photon with energies of 5.13/2=2.565 eV=E, 
(Fig 3). According to Table 1, in this ease the valence 
clections are situated between the second energy level 
and the third one [1] 


Diagram of binding energy distribution benween the 
electrons in the oxygen molecule 


‘Two oxygen atoms are combined into a molecule in an 
excitation state The excitation state is the state of an 
atom when its valence electrons are situated at such 
distances from the nuclei when the binding energy E, 
between them is reduced to the thousandth of fractions 


of an electron-volt. In such state the atom can loose an 
electron and become an ion, Otherwise, without loosing 
electrons it is combined with an electron of the 
neighbouring atom by the valence electron, and a process 
of formation of oxygen molecule begins. It is an 
exothermic process when the axis valence electrons 
1 and 27 emit photons, descend on lower energy levels 
13 eV. 


and release 256: 
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Let us pay attention to the fact that energy 5.13 eV is 
leased by two electrons, which form a bond with 
energy of E,,=2.56 cV. In modern chemistry this bond 
is called а covalent bond, In order to break this bond it 
is necessary to use 256 eV of mechanical energy: Бог 
thermal dea vage of this bond, double quantity of energy 
is required, ie. 5.13 eX. Ie is explained by the fact that 
the photon energy of 5.13 eV is absorbed by two 
electrons simultaneously. Only in this case, both 
electrons will be transferred to the highest energy levels 
with minimal binding energy E, when they are 
disconnected, and each oxygen atom becomes a free 


‘Thus, energy expenses for destruction of oxygen 
molecule depend on the method of influence upon the 
bond. During thermal action upon the bond it is 
destroyed when energy is 5.13 eV. During mechanical 
effect upon the bond, itis necessary to spend 2.56 eV 
of energy in order to destroy this bond. Therefore 
energetic of fusion process of the oxygen molecule 
depends on method of its destruction. 


After thermal destruction of the oxygen molecule 
process of its formation begins from emission of the 
photons with energies of 2.56 eV by both valence 
electrons, and the previous electrodynamics binding 
energy (E,=2.56 eV) is restored between the electrons 
of both atoms. 


“Thus during thermal destruction of the oxy gen molecule 
the same amount of thermal energy is spent than that 
which is released during its further formation, No 
additional energy appears during thermal dissociation 
of oxygen molecule and at its further fusion, 


If oxygen molecule is destroyed by a mechanical method, 
then it is necessary to spend 256 eV of mechanical 
energy for this purpose. Valence electrons of oxygen 
atoms are in a free state at lack of energy, which 
corresponds to such state, as there is no process of 
absorption of 2.56 eV of energy by each of them. The 
electrons cannot remain in such state; they should 
replenish immediately the energy, which they have failed 
to receive during a mechanical break of the bond 
between them. Where should they take it from? There 
is only one source: the environment, ie the physical 
vacuum filled with aether. They convert aether into 
energy of 2.56 eV immediately: The next stage is a 
connection of two oxygen atoms, whose valence 
electrons have replenished the reserves of their energy 
by means of aether. This process is accompanied by 
emission of the photons with energies of 2.56 eV by 
two electrons. Thus energy of absorbed acther is 
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converted into thermal energy of the photons. If we 


spend 2.56 eV of mechanical energy for destruction of 
oxygen molecule, we will get double quantity of energy 
(2.56x2=5.13) eV during further fusion of this molecule, 
Additional energy is equal to 2.56 eV. 


Much experimental data show that in ventilation systems 
thermal energy of circulated air exceeds electric energy 
spent for a fan drive, Now we know that this energy is 
generated at mechanical destruction of covalent bonds 
in the molecules of gases, which the air consists of 


Using the above-mentioned method, let us analyse 
energetic of water molecule, which sometimes generates 
additional thermal energy. A water molecule consists 
of one oxygen atom and two hydrogen atoms. Binding 


energies E, of the 
given in Table 2 [1], 


ydrogen atoms with its micleus are 


Bl 


Table 2 
Spectrum of hydrogen atom. 

Values [a] 2 | 3 | 4 | 5 | 6 

Ey, (exp) eV] 1620 | 12.09] 1275 | 1395 [1322 

E „, (heor) еу | 10.198 [12.087 12748 | 13.054 13220 

E, heor) [eV] 340 | 151 | 085 | 054 | 038 


It is known that combination of hydrogen and oxygen 
is accompanied by an explosion, but its cause remains 
unknown. Let us try to find it. 


Energy of fusion of hydrogen molecule is equal to 
436k] mole, or 4.53 eV pera molecule. As the molecule 
consists of wo atoms, then the above-mentioned energy 
is distributed between them, Thus energy of one bond 
E, between the hydrogen atoms is equal to 226 eV. 
(Fig 4. At mechanical destruction of this bond 2.26 

is enough. At thermal destruction of this bond double 
quantity is required (226x2=4.53 eV) [I] 


2.2600 


Fig 4 
Hydrogen molecule 


In order to form two water molecules, it is necessary to 
break two hydrogen molecules and one oxygen molecule 
into atoms Atmechanical destruction of covalent bonds 
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2.26x2=4.53 eV is required to break two hydrogen 
molecules and 2.56 eV to break an oxygen molecule, 
Sum of these energies is equal to 7.13 eV. If the 
destruction processes of the above-mentioned 
molecules are carried out with a thermal method, then. 
453145 

үзө hydrogen molecules, and 5.13 eV is required for 
the destruction of one оку деп molecule. In total, it is 
‘equal to 14.19 eV. The diference between the energy 


06 eV is required for the destruction of 


spent for mechanical and thermal destruction of 
covalent bond of hydrogen and oxygen molecules is 
almost double. 


It is known that during fusion of one mole of water 
285.8 kJ or 285.8x1000/6.02x10"s1.6x10"=2.96 eV per 
а molecule are released, As a water molecule consists of 


‘one oxygen atom and two hydrogen atoms, 296/2=1.48 eV 
falls per the bond (Fig, 5). Hence the electrons of 
hydrogen and oxygen atoms in water molecule are 
between the forth energy level and the fifth one at the 
‘ss Table 1,21] 


usual temperature (L48/2-074 eV 


Сој 
Pid 


5) Ofen teet. 


ЕСГ. 


олеш, 


Fig 5 
Diagram of water molecule: 

1,2, 3,4,5, 6,7, Bare the numbers of the electrons of 

oxygen atom; B,, P, are the nuclei of the hydrogen atoms 


v protons); e, and e, are the numbers of the electrons of 
hydrogen atoms 


“Thus when to hydrogen molecules 2H, and one oxygen 
molecule O, are destroyed by the thermal method, 
14.19 eV arc spent. Asa res of fasion of two water 
molecules (2H0), 296%2=598 eV is released. There is 
some disbalance here since fusion process of water 
molecule is an exothermic one and 296 eV is leased 
by one molecule. The given calculation shows that 
(14.19-5:98)/2=4.10 cV is absorbed during fusion of 
fone water molecule. What is rhe cause of this 
contradiction? 


The oxygen atom in the water molecule should reduce 
its volume when the transition from gaseous state into 
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liquid state tales place. It will happen when the ring 
electrons of oxygen atom descend on lower energy levels 
(nearer to the nucleus). They will emit the photons and 
their total energy will be equal to energy spent to 
destruction of two hydrogen molecules and one 
oxygen molecule, ie. 14.19 eV. Since two water 
molecules have 12 ring electrons each of them vill 
emit 14.19/12=1.18 eV= E, (Fig. 5). It is more than 
energy (E, 7074 eV) of binding of axis electron with 
the nucleus and it shows that the ring electrons are 
situated nearer to the nudeus than the axis ones. 


In this case quantity of energy produced due to fusion 
of two water molecules (1419+5.98) eV exceeds energy, 
which was spent for the destruction of two hydrogen 
molecules (2.06 eV) and one oxygen molecule (5.13 eV). 
Energy difference of 5.98 eV is divided between two 
water molecules It means that 5.98/2=2.99 eV or 
285.8 kJ/mole fill per a molecule. It corresponds to 
the existing experimental data completely [1]. 


The 
‘explosion, which takes place when hydrogen is combined 
with oxygen. Simultaneous transition of six ring 
electrons of each oxygen atom in the nascent water 
molecules to lower energy levels is accompanied by 
simultaneous emission of the photons, which generate 
explosion phenomenon. 


ibove-mentioned facts clarify a cause of the 


Let us pay attention to the fact that two binding e 


ergies 
E, between valence electrons 2 and 2 and between 1 
and el are shown in Fig. 5, b. Energy of one 
clectrodynamies bond is equal to E, = 0.74 eV. If this 
bond is destroyed by the thermal method, 074327148 eV 
is required. This energy will be released during further 
fasion of the water molecule from hydrogen atom H 
and hydroxyl ion ОН In this case, no additional energy 
is generated. 


Therefore the given bond is destroyed by the 
mechanical method spending 0.74 eV per a bond, each 
electron will have energy deficit equal to 0.74 eV after 
bond destruction. This energy will be immediately 
absorbed from the environment and will be emitted 
during the repeated fusion of the water molecule fom 
the hydrogen atom Н and the hydroxyl ion ОНС. At 
mechanical destruction of one bond of water molecule, 
the covalent chemical bond forms E,= 0.74 eV of 
additional thermal energy which is registered in systems 
of water cavitation constantly (as we have already 
noted) [1] [2], BI- 


It is known that water molecules combine and form 
dusters. If the bonds between the molecules in the 
dusters are covalent ones, mechanical destruction of 
these bonds should be accompanied by a release of 
additional thermal energy as well [1] [2], [3]. 


Experimental Part 


Fig 6 

Diagram of the experimental device: 1 - reservoir for solution; 2 - thermometer; 3 - electronic scales; 4 - solution supply 

duet; 5 - rotameter; б - feed solution gulator; 7 - a special thin plasma reactor is in the process of patenting; 8 - thermom- 
erer; 9 - discharge of heated solution; 10 - inlet reservoir 
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‘Thus, chemical bonds between the atoms in the 
molecules and the molecules in the clusters can be 
destroyed mechanically, by electrodynamic and thermal 
influence. We have already shown that the mechanical 
way of destruction of such bonds requires half energy 
as compared with thermal energy. It appears from this 
that energy expenses for electrodynamic destruction of 
these bonds should be less than thermal expenses as 
well. Electrodynamic impact on the bond gives the 
opportunity to form the resonance modes where energy 


‘expense for the destruction of these bonds is reduced 
to greater degree. In onler to check this hypothesis a 
special experiment was carried out, It was connected 
with electrodynamie destruction of chemical bonds of 
water molecules with a changing frequency of impact. 
“To test this hypothesis the cheek experiment was prepared 
and carried out by (besides the author of this article) 
AL Tlishey, GP. Perekotiy, DA. Beblo, D.V. Korneev: 
А diagram of the experimental device is given in Fig б. 
"The results of this experiment are given in Table 3. 


Table 3 
Prstocol of control test 

Indices 1 2 [з [Mas 
1 — mass of the tolation, which Баз passed through the cacorm kg | 2112 [2153 | 2118 | 2128 
2 temperature of solution at the input of the reactor т degrees ямы 
ЗЕ temperature of the solution atthe output of the reactor t, берсез | 335 | 333 | 355 | 335 
= diferential tempentare of the solution B= t- t, degrees эз | 95 | 95 | 95 
5 dunbiliy of the experiment AT, з 300—300 300 | 307 
6= reading of voltmeter V В zo [250 | 250 | 250 
7 reading oF ammeter T, A T40 | 140 | LAU | 140 
В electric power consumption according to indices of volumcicr 1030 | TOO 1080 | 1030 
and ammeter E,=IxVxA KJ 

T= power spent for heating of the solution, E-E Tams Ar Ej ELI (ET [SGT | ET 
T0- reactor efficiency index according to the reading of voltmeter | 800 | 8.16 | 803 | 806 
and ammeter K= E,/ E, 

Conclusion 


Fig 7 
Photo of heat reactor. 


In the Russian market thie firms (Vusmas, Termovikhe 
and Noteka) sell cavitation water heating equipment with 
energy efficiency index of 150%. Soon, an air heating 
devices with the same efficiency will be produced. The 
processes of mechanical destruction of covalent bonds 
of the air gas molecules, molecules and clusters of water 
and their further fusion serve as a source of additional 
energy generated by these devices [1], [2] [3] 
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Analysis of energy balance of the molecules with 
covalent bonds shows the possibility of additional 
thermal energy formation during mechanical and 
electrodynamics destruction of these bonds. 
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Under the proper configurations and in the correct pre 
glow discharge environment more electrons can be 
released than what is required to trigger the release. This 


release of energy attains a high frequency oscillation 
that is indicative of the metal or metals involved in its 
release 


“The release of high frequency energy from metals and 


semi metals (semi 


Early in the summer of 1981, the pre gow had first 
caught my attention. This is where I had observed it 
between two plastic insulated hook-up wires from radio 
shack. The plasma between the two wires was called 
into existence because of a high voltage power supply 
that I had obtained for my electrogravitic experiments 
“The two wires were twisted together and given a charge 
of around ninety kilovolts. 


conductors) through the 
mechanism in the pre 
glow discharge leads to 
the generation of radiant 


The release of high 
Ше шот of Дес 
fo my identification 


matier. This has lea 


energy. This correlation 


the pre-glow discharge, or fourth state o 


alternative energy circuits. 


quency energy from] 1t was not until 1989 
conductors is credited| 


when 1 observed a high 
of the mechanism in 


frequency signal on my 
oscilloscope coming 


to extremely efficient| pue 


from 


has 
though my findings. The release of high frequency 
energy from the atoms of electrical conductors is 
credited to my identification of the mechanism in the 


been identified 


pre-glow discharge, or fourth state of matter. This has 
to extremely efficient alternative energy circuits 


‘The pre-glaw discharge condition occurs when a 
sufficient amount of charge difference is applied across 
the gap of two electrical conductors, It makes a hissing 
sound if the electrodes are surrounded by air. The 
electrical properties between this gap change: electrons 
become "stripped" from their respective atoms and are 
liberated. In this state, air is ionized and is transformed 
into a plasma and is no longer a gas. It is now in the 
fourth state of matter, the other three being soli, liquid, 
and vapor (gas). The fourth state of matter is a good 
conductor of electricity, its average resistance being 
much lower than that of the same substance in its 
gascous state, 


А good readily available spark gap combination is lead 
and iron. This combination generates plenty of radiant 
energy and causes noise to be heard on a radio in its 
vicinity As a general rule, the better the thermoelectric 
difference between the dissimilar couple the more radiant 
energy that will be generated when it is exposed to a 
plasma field 
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discharge phenomenon, 
“These signals were coming from across the room and 
originated from a crude component that I had built 
“This crude component consisted of a guitar wire that 
жаз centered through a section of PVC tubing Around 
this tube was wrapped a coil of insulated transformer 
wire. This was my first ion-valve. Ie was excited with the 


same power supply where I had observed the plasma 
effect several years previous 


T knew that my ion valve was generating high frequency 
oscillations using air ions but did not find any practical 
applications for it until six years later. It was in this year 
(1995) when I realized the importance of the ion valve 
and its associated high frequency ion field, known as 


radiant energy to Moray, it being the essential principle 
behind his energy receiver. 


In one experimental set-up, it was confirmed that when 
а charged capacitor is discharged through a spark gap 
that the stored energy is transferred by way of high 
frequency electrical oscillations It was found that these 
oscillations occur directly before the discharge of the 
capacitor, thus the term, pre-glow discharge. It was found 
that during the pre-glow discharge plateau, energy is 
transferred from a primary toa secondary electrical сой. 
Directly after pre-glow discharge, a surge of current is 
measured. At the point of current surge is where most 


New Energy Technologies, Issue #3 May - June 2003 


of the stored energy in the capacitor is released as wasted 
heat. It was apparent that by maintaining the pre-glow 
discharge plateau a very efficient mode of energy transfer 
and conversion can be obtained. Logically what is 
required is a control mechanism. This is where my ion 
valve finds its niche, Upon further investigation, it is 


found that it keeps pre-glow discharge oscillations ar 
their plateau, and suppresses current surge in a spark 
рар. It is a self-regulating quenching device. When it is 
placed in series with an 

рар, its plasma hisses smoothly, the arc in the spark gap 


teore tmnsformer and arc 


is almost silent and is very small. Continuous oscillations 
сап be seen on an oscilloscope. А light bulb connected 
to the secondary will glow brightly: This result is not 
possible without the ion valve included in the circuit. 
"The ion valve has the added feature of preventing back 
clectmmotive force, ge 
from being discharged back through the circuit Without 
the ion valve, energy is normally lost when it is 
discharged and is transformed into heat. Using the ion 
valve therefore has the effect of conserving energy 


erated from inductive loads, 


Fundamental Radiant Energy Device 


“Standard” scientific principles are not being violated. 
“There is no fringe science involved with radiant energy 
power generation, This is a very old source of energy 
being extracted and harnessed in a unique way through 
my discoveries. What I have discovered is praet 


limitless source of energy: Radiant energy has existed 
since the beginning of time. What I hold daim to is an 
improved method to generate and to convert radiant 
energy, kinetically active ions, cosmic energy, сай it what 
you will, into useful electrical power. Think of the radiant 
energy power generator as a type of energy detonator 
that liberates great quantities of energy with only a small 
exciting spark. No laws of physics are being violated. 
No new laws are being implied. They are being expanded. 
The concept is not that much different from how a 
lighted matchstick is able to start a bonfire. 


The power generated from my circuits comes from the 
transformation of matter into radiant electricity. It does 
пог come fmm the splitting of atoms. To obtain high 
‘wattage from a spontaneously radioactive substance 
would require unsafe amounts of radioactive material, 


Under the right conditions ordinary matter can be made 
to generate intense surges of radiant energy that can be 
heard on a radio receiver as static noise. Build a device 
that can efficiently capture this energy and convert it 
into useful electrical currents and you will have yourself 
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a powerful source of electrical power. This device will 
be powered by artificially disintegrating matter as 
described by Gustave Le Bon in his book “The 
Evolution of Matter" and in his book “The Evolution 
of Forces”, 


Energy and matter are two distinct entities of the same 
manifestation. Matter represents a stable condensed, 
form of energy. Heat, light, electricity, ete, are 
‘uncondensed vibrations of matter oscillating at differing 
mates “Cosmic Energy” is the term that Le Bon used to 


define matter and energy as being one and the same 
manifestation, He theorized that when stable matter is 
disintegrated it is transformed into energy that we 
recognize as hear, light, electricity radioactivity, ete 


Semiconductors will generate intense surges of electron 
oscillations that become powerful sources of mdiant 
energy. A simple ion valve, or call it what you will, can 
be used to generate and convert this form of radiant 
energy into useful electromagnetic oscillations A tuned 
transformer can be used to directly convert these 
oscillations into to a practical voltage and amperage. This 
unique valve is shown in Fig. 1. Before it can function it 
must be connected to a suitable voltage source. The 
circuit in Fig. 2 demonstrates the full working concept. 
Other embodiments are also possible, The proof of 
concept circuit reveals how radiant energy can be 
generated and converted into useful electrical currents 
Many additional stages can be added for more power. 
Many other circuit and component configurations can 
also be used but the fundamental conversion principle 
remains the same. The circuit and components shown 
should give you а very clear idea of how the technology 
works. The actual mechanics and electronics of building 
and validating a radiant energy prototype are relatively 
simple. Contrary to what some people might think, 
dangerous levels of radioactivity are never used in my 
devices. 


lon-valve Converter Technology Explained 


"The ion-valve converter (jon-valve) shown in Fig. has 
ап axial negatively charged tungsten cathode wire that 
extends the length its cylinder and is capable of emitting 
secondary electrons. The anode cylinder is positively 
charged and is made from a semiconductive material 
that will readily capture electrons. 


Within a few milliseconds the accumula ted negative ions 


are attracted to the positively charged onrushing atomic 
ions When the negative and positive charges collide they 
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neutralize each other generating high frequency electrical 
oscillations. 


"There appears to be a common thread shared between 
several alternative energy devices. It is the pre-glow 
discharge. The report on the Hans Coler device released 
by the British Government indicates that there is excess 
energy released when electrical contacts are opened and 
dosed. The Lester Hendershotdevice utilized a buzzer 
circuit chat opened and closed its electrical contacts In 
the Alfred Hubbard coil pre-plow discharge flowed 
through electrical contacts, а distributor cap and mdium 
soaked spark plug The Joseph Newman motor used a 
sparking commutator, Thomas Moray invented a 
owing, cold cathode discharge tube that was the heart 
of his radiant energy device Hermann Plauson was 
granted US. Patent No. 1,540,998 that used spark gaps 
to convert atmospheric energy. Frank Wyatt Prentice 
жаз granted Canadian Patent No. 253,765 that detailed 
his invention, which lighted 50 sixty-wate carbon lamps 
‘with an input of only 500 watts, His invention utilized a 
spark gap driven high frequency tuned resonant system. 
Chancy Britten used ion-valves constructed with a 


central wire that was surrounded by a coil of wire which 
is described in his US Patent No. 18267. 
valve was said to have lit up his home in the 19308 
according toa local newspaper article of that time period. 
Alexander Chernetski experimented with what appears 
to have been а type of ion-valve that was filled with 
hydrogen gas. It is said that he got up to five times more 
energy out of his device than what he put into it, Edwin 
Gray was granted U.S Patent No. 3,890,548 for his 
efficient spark gap driven capacitive-discharge motor, 
He improved on this patent by replacing the spark gaps 
with a pre-glow discharge switching tube, His US. 
Patents No, 4,595,975 and No. 4,6617: 

tube in detail. Gray's patents claim to conserve battery 
power by sending unused energy back to the supply 
batteries On close examination, we also find that his 
switching tube is actually a quenching device 


Briten 


describes this 


Radiant energy was generated during the pre-glow 
discharge cycle that also contributed to recharging the 
batteries Paulo N. Correa and Alexander N. Correa 
obtained patents to a pulsed pre-glow dischagre system 
that recovers energy and recharges a battery 

Thave found that radiant enemy is generated when а 
plasma field is in contact with the atoms of an electrical 
conductor. Most importantly, the quantity of radiant 
energy is greatly increased when the plasma field occurs 
between the interelectrode couple of two differing 
electrical conductors. That, the wattage produced will 
depend largely on the type of electrode materials that 
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are used. I do not suspect that the above referenced 


inventors were aware of this amplifying mechanism. 


Fig. 
Ton Val 


In the embodiment in Fig 1 the negative charge on the 
wire in the ion-valve negatively ionizes any gas that 
contacts it. These ions rush towards the positively 
charged cylinder. WI 
electron hits head-on with an elementary differing 
positively charged onrushing metal ion a violent union. 
of the two metals occurs This causes the newly formed 


a metal ion that carries an excess 


bimetallic alloy to violently oscillate, break up (dissociate) 
and to liberate a burst of electrons, The “sea electron 
model” helps to explain this effect. According to the 
sea electron model metals are bonded to each other 
through clectron sharing. The model suggests that metal. 
atoms be bathed in a sea of valence electrons If this 
model is taken one step further it can be seen that when 
metallic atoms are dissociated from cach other excess 
electrons are released in the form of electrical oscillations 
of high frequency (radiant energy). This occurs because 
the electrons no longer take part in the inter-atomic 
binding force that existed before the dissociation took 
place It becomes clear that the freed electrons will add 
amperage to the output circuit to which it is connected, 
Henceforth, the equation I x Е = P holds truc in this 
system. Where, “I” represents the electrons (amperage), 
“E” electromotive force (ionic voltage), and "P" the 


rere eae 
Obtaining Electrical Energy from th 
Mfanstofmation ‘of Cose Energy 


Matter is cosmic energy in a condensed state according 
to Le Bon and Moray. What this means is that matter 
can be excited its plasma state and caused to rapidly 


disintegrate transforming itself into electricity 


New Energy Technologies, Issue #3 May - June 2003 


Antenna 


Radiant energy 
detector 


EA 
{2 


Spark gap 


lon valve 


Fig. 2 


Proof of Concept 


‘The proof of concept shown will obtain energy from 
the dissociation of matter bringing the circuit to life. Ie 
does this by creating a plasma field between differing 
electrical conductors. Electrons are unleashed and 
feedback to the circuit where they are converted into 
useful power, 


Plasma oscillating on the 


Acconling to the law of conservation, when we give to 
a material body a determined quantity of energy, this 
energy might be transformed, but the body will never 
give back a quantity in excess of what it received. This 
principle is considered too self-evident to be disputed. 
Tt makes sense that matter can only give up energy that 

is given to it and is unable 


correct wavelength will act 
like a spark on a mass of 
explosive material but 
instead of heat. This is to say 
that the excited fourth stare 


released 


Же excited fourth state of matter (Plasma) 
to become uncondensed (radiant energy). 
The reaction will be far superior to the 
releasing electrical particles foree that invoked it in the first place| 

ecause the energy stored in matier is 


to create excess energy 
т Without violating this lav; 
(solid matter)! marter can be excited into 
giving up its stored inter- 
atomic energy 
Condensed matter can 


become uncondensed if 


of matter (plasma) causes 
condensed energy (solid matter) to become 
uncondensed (radiant energy). The reaction will be far 
superior to the force that invoked it in the first place 
because the energy stored in matter is released. The 
ру that is condensed in the elements of matter is 
immense. The result is that an enormous amount of 
ergy is released with only a slight loss of matter. 


Gustave Le Bon proved this when he demonstrated that 
the action of solar light and from electric arcs on bodies 
produced electric particles similar to those of uranium. 
He showed that it caused all bodies to disintegrate to 
different degrees 
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its oscillations become 
violent enough and henceforth transforming itself into 
radiant energy No laws have been violated. They have 
been expanded. The first law of thermodynamics 
describes the principle of the conservation of energy 
Ie states that “energy is not created or destroyed; it merely 
changes form". The fact is that the creation or 


destruction of energy is a result of matter being broken 
down or built up. They both go hand in hand, 


Naturally occurring radioisotopes were created through 


the billions of years of cosmic ray bombardment of 
ordinary matter. Their matrixes became unbalanced, The 
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correct trigger will cause these isotopes to seek their 
original balanced state. Enormous amounts of electrical 
energy can be obtained from the transformation of 
stored cosmic energy. These isotopes contain a very old 
energy reserve that can be released in a unique way with 
my discoveries. 


Have you ever wondered about spontaneous radioactive 
decay? Is it really a super charged state of matter? If an 
atom can become ionized by either gaining or by losing 
electrons then w not be a nuclear ionization 


can the 


too? 1 hypothesize that atoms do become ionized on 
the nudear level by gaining or losing neutrons. This may 
appear incidental but could be at the very heart of an 
ultra-chemistry. It is highly probable that this 
hypothesized phenomenon is behind natural 
spontaneous radioactive decay and explains many 
unanswered questions about nuclear science. 


Liberated Energy 


With а slight excitement from a pre-glow discharge in a 
spark gap, or even with no excitement at all, as we 
observe in spontaneously disintegrating radioactive 
bodies such as U235, we can obtain large quantities of 
energy. Clearly, we did not create this liberated energy, 
since it already exists in matter, but we release it under 
the right conditions. This is being done without violating 
the law of energy conservation, The idea that matter 
could be transformed into energy was absurd before 
the acknowledgement of nuclear transformations, 


А Nu Science is on the horizon. It involves the means 
of transforming matter into energy without splitting 
atoms This science 


icognizes several isotopes of matter 
that spontaneously liberate energy as observed in 
naturally occurring radioisotopes. My research indicates 
that it is also possible to artificially speed up the natural 
decay process of condensed energy (matter) using a 
minute plasma field, as from a pre-glov discharge, ete. 
With a very small quantity of energy, we will be able to 
produce a very large quantity of energy without splitting 
the atoms, 


Capture Capacitor 


[Nature offers us cosmic energy that manifests itself in 
many different forms, Electricity is only one of its 
manifestations, From this knowledge, we can obtain 
electrical power with no moving parts. The natural world 
contains many storchouses of this cosmic energy 
Energy is all around us just waiting to be transformed, 
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“The capture capacitor is one such example. Iris called a 
capture capacitor because it captures and transforms 
electrical change into electrical current. It does this with 
the aid of naturally occurring radioactive matter 
(NORM). Put a pair of dissimilar metal electrodes 
together with a porous ceramic dielectric material 
sandwiched between them, along with a weak electrolyte 
and you have built а capture capacitor, In a low power 
capture component there exists a minute impurity of 
NORM. It is always present in clays and is usually 
present in ceramic materials 


M you want a capture capacitor to generate more power 
all you have to do is to add additional amounts of 
radioactive material to the dielectric. Lead-210 is the 
‘optimum choice because it has a half-life of around 22.3 
years and is a рше beta (electron) emitter. Its halflife is 
almost twice as long as tritium. This means that it is 
feasible to build a component that will put ош power 
dor several years with little maintenance. Lead-210 is a 
decay product of radon gas. The parent source of don. 
is unnium, Therefore, uranium ore can be powdered 
and mixed into the ceramic material. 


“The atomic ions emitted from naturally occurring or 
artificially induced radioactive transformations can be 
directly converted to electrical power, The circuit shown 
can be used to convert radiant energy into useful 
electrical currents. Additional stages can be added for 
more power. The circuit shown gives a general idea of 
how such an energy conversion device functions By no 
means is this technology limited to this one circuit, 
configumtion, or source of radiant energy 
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Ф Anew ype of high Бе superconducting magnet Bom Oxford 
Tosrument has enalded physicists the Univesity of Notingham 
to balance the fome of gravity and levitate heavy and dense materials 
such as lead, gold and diamonds. The patented Minimum Condensed 
Volume™ (MCV!) Ciyoftee™ superconducting magnet, 
developed and manufactured by Oxford 

сакто with the Univesity of Nosingham, is the Бен of is 


kind inthe wodd. Unlike conventional superconducting magnet, 
the MCV mignet never needs tobe refilled wih qud helium and 
yet can generate a field over 300000 times stronger than the Earth 
manene field. MCV has а very small footprint and, operating at 
42 K with а room temperature bore, can generate highly stable 
maet fields up to 16 Tesla. 


пара /wrwwonford-instruments. co uk 


Ф Polish inventor Zygmunt Orlowski called attention of the 
Gente society this perpetual motion machine METOZ, which 
Acconding tothe author after Farther provement will be ае to 
еши energy from the earth gravitation. 


bug annens pil 


metozor/perpetual motion machine hum 


4P is necessary to change behavior of peoplein order to decrease 
environmental damage. This was бе message of “Green Week, 
2003P which took place since June 2 through June 5 in Brussels 


The conferences key issues were three aspect of United Europe 
environmental policy: sustainable produerion and consumption, 
rencwsble energy and water suppl 


Green Weeki the Бен environmental foram of such a seale. Three 
thousand particip 


over the мова represented 
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отита and finds, industry and mass media. The exhibition 
ganized in Ње Fame work of Green Week included 62 displays 
om 14 European cowaries and were dedicated to the newest 
аталма! technologies and projets During the Green Week 
26 confemnoes and seminars rok place, as well as a great number 
of prest coafeences and actions for young people 


> British researchers (Gardner Watts compar) believe that 
Rey have made a groundbreaking scientific discovery after 


apparently managing to "cate" energy from hydrogen atoms. 


The device represents “thermal energy cell” which appears to 
produce hundreds of times more energy than tha: put into i. I 
the бойду are correct and can be reproduced on а commercial 
seale the thermal energy cll could become a f ture of every home, 


hearing water for a fraction of the cost and cutting Fuel bill by at 


dent 90 per cent. 


bus [wesctelegeaph col 
dp Gravity Conversion Rotary Device 


The below figure is fern 
pij /wwursheverylastpageoftheintemet.com /newelaims/ 


Gravityðoror /gravity_mosorhim 


Does it really work? 
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Tim Ventura, USA 


Email: rwenturas@arbi.com 
hisp Awwweamericanantigravinycom 
Бару /wwovamericanancigravty.com/marcusheml 


Editorial: This overview is devoted to the fantastical device created by inventor Marcus Hollingsbead that 
encountered more than its share of publicity and controversy between November 2002 and March 2003, 
You can participate in discussion on ageroup@yaboogroupscom. 


‘The problem with Marcus has been that he was 
pressured by too many people to produce too fast results. 
1 started talking to him in November, and he is always 
sounded like an honest, rational man with a good heart, 
"The problem is that once people started to hear his 
private claims that he could lift something like 2 tons of 
"weight, things kind of went south, 


While people in general have been very well-meaning, 
they are desperate to solve many of our current energy- 
problems, and when Marcus appeared with a potential 
solution it got out of control. Pretty soon film crews 
were showing up at his house unannounced, and he was 
getting unwanted phone calls from people who had 
looked up his number online. 


In ny opinion, itis really a problem of a “social dynamic" 
at work here — too many people, with too much access, 
all at once. This also correlates to the type of peson 


that different people are. For instance, I am a very open 
peson, and I really do not value my privacy a heck of a 
Jot — therefore, when TV crews drop by with 5 minutes 
notice (and they have), I tend to just let them in for a 
demo However, Marcus, who is much more of a private 
peson, seems to have become a bit overwhelmed at 
this proposition 

Also, keep in mind that I had initiated working with the 
media because I felt that it was time for the excellent 
work in the Lifters groups to see the light of day There 
was some debate about this, but the Lifters group as a 
whole has greatly benefited from being about to tell 
people about this new technology: 


Marcus had not actually “gone public" about his work 
He had leaked information about his research to a few 
people, and from there it was leaked to several others, 
who in turn told their fiends about it, Unlike the Lifter 
technology which has hundreds of people that can talk 
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about how it works and where it came from, Marcus 
technology was represented solely by himself. That 
means that everything surrounding his device came back 
ultimately to him alone. Without any real group 
‘ownership of the expertise behind the de: 


As I said before, Marcus was new to the publicity, and 
did not have time to prepare the resources that the rest 
of us have had to answer questions, provide demo 
materials, etc. Naudin and Saviour have a masterful 
manner with regard to teaching people about Lifter 
technology, but they have had years to prepare this 
information and perfect a method of presenting it to 
people 


Most of us in the AG groups tend to proselytize for the 
technologies that we believe in. I knew that I do, and if 
you haunt the newsgroups much you will notice that 
everybody there believes in something and can go on 


for months non-stop telling the world about it (again, 1 
do this). Marcus, however, does not really have this 
personality — he is more of a "take it or leave it” type 
of person. 


For me, this was another indicator that he was the “real 
deal". You have to understand that I have never seen 
working prototype pictures of the Marcus device, and 
all chat I had to go on was the feeling that I got from 
interacting with him on the phone and online. The fet 
that he did not try to "sell me" on the idea was a big 
plus. He told me about the device, and his story was 
always consistent. The other people that he talked to 
also had consistent story — I have not talked to anybody 
and heard a different version than I heard from Marcus 


himself That a big plus from the credibility perspective 


‘Marcus initial goal (from when I started talking to him. 
їп November) was to gradually ease into working with 
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the public to tell them about the technologies he was 


working on. Unfortunately, I probably aggravated the 
issue a great deal, because his early descriptions of the 
technology might have gone unnoticed if it had not been 
for some of the things he had mentioned about his 
research, 


When I read Marcus’ firsts posts on the device, ту very 
fist thought about his daims was that they were bogus. 
Judging from the reaction of the Antigravity newsgroup, 
T gathered that a few other people also had the same 
initial reaction, The reason might be a little selfish — 
after you hear claims but do not see results for a long 
enough period of time, you tend to protect yourself 
emotionally by becoming skeptical to the idea that 
somebody ean be lifting hundreds of pounds of weight 
using a completely new and revolutionary technology 


Nonetheless, something that Marcus had said resonated 
with me. I remember that he was talking about his results 
being based on a study of the Earth fields, which is 
something that I had read about myself during the 
collage years, Telsa had done a lot of work involving 
the Earth’ electrical and magnetic-fields, and 1 had 
always felt that this research might come in handy later 
as a potential basis for Antigravity research. However, 1 
did not have any specific ideas, and began asking Marcus 
questions offline to find out more about his research, 


In reality, I am nobody special, so I think that perhaps 
this would have happened in any event no matter what 
my reaction would have been. Certainly 1 am not the 
only person that took an early interest in his work, and 
from what I leamed later he had already been a little bit 
too honest in the BBC online newsgroup before he ever 
became involved with the Antigravity newsgroups. 


From January to mid-February Marcus became like 
somewhat of an addiction in the newsgroups. This was 
a strange phenomenon to watch, butif he did not answer 
questions in the newsgroups for even a day people 
started asking whether he had been kidnapped or the 
government had assassinated him. 


You have to understand that most inventors tend to 
segregate their time into “public” and “private”. I do, 
Naudin does, and everybody does this When you talk 
to the public about what you have built, ou really get 
into it — but when you are actually working on it, you 
tend to hole up in the garage and put the entire world 
оп “ignor” until you have finished with whatever it is 
that you are doing. 
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Marcus mally started to get publicity in late November 
2002, and it built up over a few week period of time. By 
mid-December, he had а healthy following in the 
Antigravity newsgroup and people in the 5 or 10 other 
AG newsgroups were developing more than just a 
passing interest. Great stuff for Marcus — he had thought 


that he was the only person doing this research, and it 
turned out that lots of people shared this common 
interest with bim. We had lots of mally valuable and 
productive exchanges 


Marcus bided his time working on the projects = he had 
initially stated that he could lift around 200 pounds of 
weight with his November version (prototype #161, if 
1 remember correctly). He did not have а digital camera, 
and he did not want to publish photos until he had a 
better prototype anyways That was OK with me — I am 
used to work with a variety of inventors and came to 
realize a long time ago that everybody has their own 
style Iwas content to wait until Marcus had additional 
data, and the only thing that I insisted upon was that 
sooner or later he ante-up and provide some 
photographic evidence. 


Despite lacking photos or video evidence, Marcus did 
have documentation, In fact, he wrote more 
documentation about his device than I had exer hoped 
to recive. He сте out about the equivalent of 30- 
pages of “real” documentation in a very detailed form 
‘within I-month, and bad the email equivalent of many 
more pages in postings about how the device worked 
‘online, Marcus had already been publishing details online 
for about 2.5 months. 


Despite the incredible amount of published data that 
Marcus was able to complete, in some ways it made 
things worse for him than not having anything at all 
"The reason was the nature of his research. My work, 
currently focused on Lifters, was in a technology that is 
‘easy to explain = the device is built like this, it works like 
that, and it сап be deseribed in a manner similar to some 
other thing... basic, easy to explain, and easy to compare. 


After all, Lifters have been accused by science of being 
ion-wind devices If nothing else, rebutting this claim 
gives us someplace to start — something to compare 
against to provide people with an idea about how the 
device works. Additionally, we had tons of video and 
photographic evidence to back up our claims In Marcus 
case, the documentation that he provided made things 
worse because his technology is so utterly different. It 
is not ion-wind, nor the Biefeld-Brown effect, пог 


70 


apparently the Searle effect. In fact, the more than you 
tried to pin down exactly what it was, the harder it 
became to describe it 


Also, its not like he could simply fall back onto deseribing 
the construction of the device ~ reason being that it 
contained a series of interrelated coils with a unique 
configuration that were intrinsically tied to the 
operation of the device. Every time he wrote a detailed 
summary of the construction of the device, we had 
come away with more questions than we had started 
ош with, After a time I gave up trying to understand 
how it was constructed, because 1 only had bits and 
pieces 


Marcus was using an arrangement of 6-coils, and what 
are deseribed as “bifilar windings”. Essentially, this 
means that you wind two wires together around a coil 
and then tie one of the ends to another, making the wo 
wires essentially one long wire wound “against itself 
down the length of the armature its on. There are 6 of 
these armatures on the device, mounted around а centml 
RP (or reference point) 


Marcus created all of the terminology for these parts — 
this lends additional credibility to the idea that he had 
had 7 years of experience with it. These are ideas that 
you just do not “make up” for publicity. For instance, 
the bifilar windings on the armature-coils are self 
cancelling fields, and even а basic-clectronies education 
vill tell you that. However, the interesting thing is that 
once you really start to get into the advanced “post- 
scientific” research on magnetic fields you start to see 
self-cancelling magnetic coils all over the place. The 
reason is apparently that while che “B-field” (Editor: i 
magnetic field) of the coils cancels, the "A-Beld" (Flur: 
de, rector potential that Tom Bearden keeps talking about 
does not, which means that you can isolate the really 
interesting effects fiom the coil without having to deal 
with the high field-intensity effects from normal 
electromagnetism, 


Marcus had described these six armatures as being 
activated in а series, or order, to obtain results. Each of 
the coils was spun by an electric motor mounted on the 
armature, and when the coil was spun up to a certain 
speed and “stubs” mounted a periodic intervals on the 
side of the armature were fired in sequence the 
antigravity effect was created, 


Marcus Antigrwvity effect was a directional force that 


sas applied in a unique manner depending on which 
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coils were activated. This means that by activating (for 
instance) coils 1 and 3, he could crate an antigravity 
effect and move the device left — or something to that 
effect, Turning on and off each set of coils gave him 
movement on one axis of thrust, which corresponded 
to X,Y, or Z in a standard 3-D geometric graph, Since 
you can move in either direction down any given axis of 
thrust, this means that you have 6 axis of movement 
height (up and down), width (left ог right), and depth 
(forward or backward). His device provided movement 
оп any axis by either one сой or an arrangement of coils. 


Fora while Marcus did not want to talk about side effects, 
but I pressured him into it. The reason was that I have 
seen side-effects that were pretty darned strange in a 
number of different experiments, and I was willing to 
bet that if I pressured him a bit he would talk about 
what he had seen but did not want to reveal (for fear 
that people would not take him seriously). Ie turns out. 
that I was right. 


‘Marcus had talked about the RP, or “Reference Point” 
upon several occassions. This is a multi-layered device 
that acts somewhat like a capactive element. It sits in 
the dimet center of the Marcus device, and it is the 
reference-point for the entire device. The RP is 
manufactured from cast-iron, and Marcus says that he 


has a local company build them for a few bucks each by 
pouring iron into a mold based on one of his designs. 


You can active the RP at the same time that you activate 
the coils You have coils rotating around the RP, with 
“stubs” on the coils firing periodically at points 
corresponding to spots on the surface of the RP 
‘Meanwhile, you also have an electrical charge on the RP 
itself, which means that there are a lot of elements 
interacting at once to create a very complex dynamic. 


One of the interesting side effects was a darkening and 
“blurring” effect of the RP,asif light was being reflected 
off i, Another was a Star-Trek like “force shield” around 
the ВР These only occurred when all of the coils were 
activated at once, Also note that since the coils are 
‘opposing in nature (one for each direction on each axis), 
that when you are creating the force field effect the 
device cannot be levitating. However, the device is 
opentional, and you have a force-field that you can 
apparently bounce a heavy hammer off without being 
able to penetrate it (Marcus description). 


Another interesting note is that the force-field effect 
can be modified to create a vacuum, Lam not sure how 
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Marcus noticed this, but he had said that it appeared to 
create a vacuum inside of the field's boundaries during 
operation. Interestingly, it also ran very cold apparently 
down to a hundred degrees below zero, but only within 
the localized boundaries of the field 


Lam not a professional physicist, but this is something 
that has been reported with the Scar effect and several 
other experiments and the 

is because you are taking the kinetic energy of the device 
as well as some of the kinetic energy of its molecules 


ason that I believe it occus. 


Gecheat energy), and injecting it into another dimension, 
Afterall, anytime we directly modify a gravitational field 
‘we ame creating a dimensional effect, but in normal life 
we do not noti 
gravitational fields are very gradual 


it because the boundaries between 


Well, in the Marcus device 


lager gradient of time/space/whatever. The difference 
between two frames is the difference between two 
locomotives moving at different speeds — the energy 
input goes into accelerating cach locomotive up to that 
speed, but the actual work is performed if those two 


tins interactis solely a product of the frame of inertial 


reference (mass & velocity = energy) 


Another excellent example is а helium-balloon. You put 
the energy into condensing the helium and pumping it 
into the balloon, but it is not the helium that creates lift 
— itis the surrounding atmosphere. In a very real sense 
a helium balloon gets its energy from the surrounding 
‘environment. The energy that you put into "maintaining 
fight” ina helium balloon is only the strain on the fabric. 
used in holding the helium into the confines of the bag 
that encloses it. With 
the Marcus device, 1 


the energy input is used only im putting the 
device into another frame of reference, butl 
that any interaction between us and ourl 
^t “normal” frame would have to be modified| 
gradient like the Earth's for any interactions with the "modified"! 


the boundary between 
gravitational fields is not a 
several thousand mile 


would bet money that 
it is not the input 
energy crating these 
effects — 


is instead 


ficldis—instead of you hve [frame. 


the difference in 


a gradient perhaps 10-times 


mom intense focused within а 3 to 4 inch area, That 


means thar you am creating essentially a rift in time and 
space (self-healing) that is kept open by the energy that 
you are pumping into the device. 


“To the best of my knowledge, this is the most accumte 
description that I have seen yet for why his device does 
this Marcus himself could not explain why these effects 
occurred, and to be honest I scared him more than a 
little when I told him my theory 


In the hypothesis that I just put forth on the origin and 
functionality of the Marcus device effect, the interesting 
this is that there really is not a direct correlation between 
input energy and the effect itself. That is because you 
эге not using the input energy to actually cause an effect 
— you are essentially using the input energy to translate 
the device into another dimension (although it is still 
panially within ours). 


dea is 
that the energy input is used only in putting the device 
into another frame of reference, but that any interaction 
between us and our "normal" fame would have to be 


Einstein called these “frames of reference” The 


modified for any interactions with the “modified” frame, 


Again, this takes place in normal physics = Баг usually it 
involves motion, and normally it takes place over a vastly 
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frames of 


dimensional/inertial reference between “our” 


‘environment and the “device's” environment, whatever 


that difference may be. 


You see, even though this sounds like a load of BS, 
magnetism is not real. This is not an idea that 1 am 
making up — in fact it is an entire chapter in the physics 
101 textbook kicking around downstairs in my house. 
“Take two magnetic fields, and project them in the same 
direction at the same speed, Field A can not interact 
with Field B, because neither of the fields really exists — 
they are merely ripples on a pond, and that pond is the 
background of the time-space continuum. People that 
believe in relativistic gravitational effects take for granted 
that things like this happen — afterall, gravity is not a 
force per se in relativity — only a modification of the 
dimensions of time-space. Well, most people do not 
realize that Einstein based his theory of gravitational 
force on his study of magnetism. Magnetism is the same 
thing — it is a modification of the fabric of time-space 


lds that did not interact from a 


‘Take two magnetic 
moment ago, and now change the direction that one of 
them is traveling in. Suddenly, the two fields that could 

ich other a moment ago now create an 
incredible "torque" — this is the same thing that we see 
їп barmagnets and electric motors This is the “torsion 
field” research, 
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Bar magnets are different than pure fields because they 


are composed of the discrete fields of thousands of 
tiny magnetic “domains”. That is why the fields from 
bbarmagnets are never “invisible 

because that the fields in bar magnets are too jumbled 
to ever really “line up” to the point of being invisible 


to each other — it is 


Pure fields can do this, however, reinforcing the 
supremacy of Einsteins relativistic effects with relation 
to electromagnetism. 


Anyhow; tharis 


bout it for now — I will try to come up 
with a mom detailed picture for you on this if you like, 
but I expect that you will probably have more questions 
about Marcus theory and device in near future. It is a 
very complex idea underlying his research, but the basis 
of it is the idea of “rotating magnetic fields 


If you want to do additional research on your own into 
related fields of study, 1 would definitely look up 
“lativity and magnetism” — it provides an excellent 
example of how to visualize relativity theory in the study 
of magnetic field interactions. This is something that 
electronics engineers are not taught, which is why you 
have never heard of this in an engineering sense before 
However, in physics is а well-known concept, although 
most physicists prefer to work with quantum mechanics 
rather than relativity these days. 


In terms of rotating magnetic fields, you can look up 
fields” — again, the Russians have the best 

understanding of advanced torsion field physics, 

although their best material probably has not been 

translated yet. Additionally, tating magnetic fi 

the basis for the Searle 


lds are 


:Hect and the Hamel device 


Marcus was intrigued by Searles claims, because they 
appear to have matched many of his own results, 
Interestingly; Marcus had developed his work within an 
intellectual vacuum" and had never heard of Searle 
before I told him about the similarities Nevertheless, 
force-fields, ice-cold operating temperatures, and 
antigravity seem to be a pervasive similarity between all 
manners of experiments that have been reported using 
‘tating magnetic fields I had assumed that Searle's 
daims were bunk, bat after hearing about similar effects 
from Marcus research it led to reconsider some of the 
criticism surrounding Searle lately 


One a final note 


опе group that may lend additional 
credibility to this research is Godin and Roshchin in 
Russia. They obviously benefit from the years of 
knowledge that the Russians accrued in magnetic field 
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systems theory, and they attempted a replication of the 
Sade effect device some years back (and claimed to get 
some results). 1 hear that they have been working on a 
revised version of their experimental setup recently and 


hope to have even better results in the very near future. 


Magnetic fow fr a bifilar-wound toroid that is split at four 
points on the toroid. This configuration occurs when the 
coils in the nubs am charged to match the charge on the 

toroidal coil. The configuration is a quadra pole with a 
minimum magnetic field at the center 


Fig 2 


Marcus recommends the Kikusui 60001. and 18000 
multipurpose AC power-supplies 


Figs 


A scale-model mockup of the ring arrangement within che 
Macs device, showing the interlinking coils 
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Systems of conversion of thermal energy 


to mechanical one 


Review prepared by correspondent Alla Pashora, Russia 


There is a wide class of closed-cycle beat engines using differential temperature of water and ambient 
ай: This kind of systems enables thermal energy to be directly converted to mechanical one so as to 
perform a useful work. We publish patent specifications of two analogous devices of this kind. 


Speciation 


MEEA 


tunt trt e 


In 1928 PI. Dobrokhotoy proposed a design of such an engine, 
Je represents an endless chain thrown over a pair of blocks and 
partly immersed into water. The chain consists of coiled pipes filled 
with а volatile liquid (such as sulfurous anhydride or ammonia) 

One end of each coil is fastened to а frame, while another end is 
fastened to a cylinder piston mounted on the same frame. When 
Overwater elements are heated by means of ambient ай, the liquid 
inside the coil evaporate Vapor put pressure upon the pistons which 
being in motion compress air in the cylinder, and thereby reduce 
volume of each clement, When submerging, the element gradually 
cools down, thereupon causing a decrease in pressure of vapor of 
the liquid, which is enclosed within coils. The pistons move in 
backward direction, and the volume of air available inside the 


cylinder 


water buoyancy 


force that sets 


| 
з вже] mus sur вже 


the device in 


In 1980, Y.S. Grigoriev developed his forerunners idea by 
improving the system described above. The inventor aspired to 
enhance the effectiveness of this method of conversion of heat 
energy to mechanical one. He suggested fixing the volume of 
chambers filled with a heat-sensitive actuating medium at its 
minimal magnitude before immersing of those chambers into 


‘warm water In water the actuating medium heats and partially 
evaporates At a maximum depth of submersion, the chambers 
are released from fixation to be expanded during emenion, Thus 
one may avoid expansion of the chambers during their 
submersion. Futhermore, there is а possibility to activate the 
device and get the useful work without preliminary spinup fom 
ап external drive. 
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INVENTION SU1404681 A1 


Increase of | 23.06.88 
volume results | Yu-S. Grigoryev 

+ | Prototype: USSR patent #13584 
in increase of | РОС ӨШ 
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Шуа В. Prigozhin 
(25 January, 1917 - 28 May, 2003) 


Шуа R. Prigozhin, aged 86, Nobel Prize Winner, Belgian scientist of the Russian origin, died on 
28 May in Brussels Prigoohin made a number of prominent discoveries in the field of 
thermodynamics and statistical mechanics of nonequilibrium processes. In particular he developed 
a concept of iteversibilty as applied о thermodynamics Prigozhin was studying time as a physical 
phenomenon. In 1977, he was awarded the Nobel Prize for chemistry "for works on 
thermodynamics of nonequilibrium processes" 


The scientist formulated one of the major theorems of the theory of nonequilibrium processes. 
This theory was ler named after him. According to Prigozhint theorem, stationary state of the system corresponds to 
minimal entropy geneniion. The outstanding physicist was also an initiator of applying methods of theory of nonequilibrium 
processes in biology 


Thermodynamics principles were enunciated in the middle of the XIX century after the invention of a steam-enging, when 
intencion of heat electrical, and mechanical work amused a higher interest. In accordance with the first lav of thermodynamics 
representing an energy conservation principle, energy neither disappears nor appears in any closed system, but transforms 
fiom one form to another: 


The Prigozhint theorem sounds as follows: stationary state of the system (ander conditions impeding attainment of equilibrium. 
state) corresponds to the minimal genearion of cntmpics. If there are no such impediments, then production of entropy 
reaches its bare minimum, ie. zera. The theorem was proved by Prigozbin in 1947. 

Tn thermodynamics the nonequilibrium specifically open systems were of most interest for Prigozhin. In such systems either 
‘or both (mater and energy) interchange а reactions with an environment. At that, quantity of matter and/or energy increases 
‘or decreases in the course of time 


Iris obvious that human society as well as the biological environment is an example of dissipative and nondissipative structures 
Ta the 60s and 70s Prigozhin developed his theory of dissipative struerares and described the formation and development of 
embryos Critical points of bifurcation in his mathematical model are correlated with a point, where a biological system 


becomes consecutive and stabilized. 


For bis scientific career time, the physicist was awarded over 40 scientific rewards and admitted as an honorary 
member into national academies of many countries ай over the world. 
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Russian Academy of Sciences 
Russian Physical Society 
Nuclear Society of Russia 
Mendeleev Chemical Society of Russia 
Moscow Lomonosov State University 
Russian People's Friendship State University. 


The 11% Russian Conference on Cold Nuclear Tranemutaion of Chemical Elements and Bal. Lighting (RCCNT&cBL-L1) is to be held 
during September 28- October $, 2003. The place of the Conference is in Digonmys neat the city of Sochi. 


The program of the Conference inches the flowing subject: 
Experimental research in cod nuclear transmutation (Fusion) and ЫШ lightning 
“Theoretical models with respect to cod cler wansmutasion (fion) and balli 
Applied to these problemas technologies and devices. 


— 


The Organising Commitee of the Conference is pleased to invite you to attend the Conference. The terms of your participation are as 
follow 


“The fl stis $900, which will include the rgsration fee, hotel reservation and living, shree daily buffet meal, conference proceedings, 
Парос боп Бот the Sochi airport and bad, social dinner and special excunion or entertainment. 


The languages of the Conference are Ran and English, 


“The total cos can be seduced to $800 if transferred before August 10 t the acount of the Organizing Committe which is to be 
announced on having received from you à confsmation shout your decision to atend the Coafeienee, 


JE you make a decision to take part in the Conference, please, let us know befor July 1 about he title and abstract of your report, 


Contact telephone: (7) (095) 196-9476 (ask Mr. Igor Goryadhen), Fax: (7) (095) 196-6108 
Email: gnedenko@kise г; Barhutov@ersion.madi.ru; bazhutov@izmican asl. bychvl@orcru 
Adress: T. Goryachey, Russia, 123182 Moscow, 1 Kurchatov Sq 

Research Institute of High Technologies at RC “Kurchatov Institute” 


“Thank you фе publication of my ane. Your magazine becomes mine and note populat. 


My special shanks to Eaton Chief Alexander V Fralo: Whatever they say or write in the press, he has done 2 great work and itis not 
omiy my own opinion. He has managed to do that everybody had been waiting for a long time My collegues (not only from Вони о 
Don State University but aso from other Rostov Institutes of higher education) ask me personally send the best egards to the editorial 
st of your magasine. 


Sergey А. Gerasimov 


Free enemy? 


“The scienti community sr that it cannot exist. Where did we hear that before? Academician Valery Sobolev from the Academy of 
Sciences, the head of the seseareh group working on the experiment says: “This is not some new physics, bat just experiments that have 
‘been performed ver seriously. Make surge of electrons from the environment, remove them, deplete the fused есю with basic 
typical metals; what you derive fromm its what cannot be produced by chemical methods, This is a now state of substance” As the 
пожара say, frst they discovered a paricalrelecrochemieal proces where hightemperature material in a new state are the produet. 
“Ths ina tura alowed to discover a new stare of substance, new class of materials, anew source of energy, a new method of cold plasma 
generation, а new superconductor See whole article at: hep //englsh pena ru/scence/19/94/379/9675 energy al 


Josef Hasilberger 


Personal home page on physies, energy technoleg, social und economie issues: e /swhassbenporeum. 
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лавот 


Crystal Radio Sets onthe Net - The Nic Nac Crystal Radio 


Click here to find a 


Relay For Life near you. 


Mome - Contact Free Radiosets How Earphones Work ` Aerials A Earths Crystal Radio Sets on the Nett 


The Nic Nac Crystal Radio 


Col tamar эшл oora and made ck 


~E 


How It Works 
Radio signals are traveling through the atmosphere all the time. This simple radio recover has 
Deen designed tà capture them and turn tem inta sound waves, во that you сап hear whats 
Going o. The Aerial and Earth wires frm a return signal path from the AM transmitter, for ese 
signals, and they are then fed Ino the coii and capactr. This arrangement is known as a tank. 
fct, because stores radio energy, much in tne same way your тм cars tank stores 
petrol. The combination ога certain sized eapactor (SSPF) and the amount of turns on the cll 
{Ground 120 turns) determines the frequency you wl receive at. The Dade changes tha signal 
from a radio опе, t an audio one, andthe Crystal Earphone changes the audia Signal nta sound 
waves that you can hear. the resistor adds stability by helping to prevent the Earphone from. 
зола dropout 


Building The Radio 
Yos na al the components listed below and a Ti Tac lolly box. Start by mounting the 
arphone jack inta tne Id ofthe box and then solder up each of the components into а tidy 
arson ofthe rat's nest construction method. Make sue you use a crocodle cip as a heat sink 
for the diode when soldering - Inoy re pretty sensitive devices to heat. Then take he col and 
remove the ferrite rod trom Inside a Take the ferte balun core and place опе end of tne plastic 
‘Sick (obtained by cutting off oth ende of a cotton bud) and lue inse the hole, with ив end 
level with tne end of the balun core, 


AM Beacons tand Col т leder cniin 
p 
To ete Wire E 
Е weak 
Totem Wie 


prr 
Diagram 2. Piace balun inside соп former and use the ВЕЕ Side оо 
"tup and down inside the сой to tune the Me Nac Radia: 


Experimenting With The Radio 
‘You can perform a number of experiments with Your пем radio receiver, so try the following 
experiments and have lols of fn while you do: 


1. Try hooking up your eral wire iret, without the Earth wire, to see If you're dase enough ta а 


2. Try using different things for an aerial, instead of the long wire е.а: а wire clothes ine, a 
ite Hit dotes ine, a melal window пате, а metal еситу deor, 2 lone fence, bedsprings 


эли you Ive realy close toa radio transmitter, try rotating the Crystal Radio without an Aenal 
‘or Earth wire, to see If you can pick up tnese lea stations. 


1 hope that you have as much fun making the Nie Nae Radio, as 1 did in designing it. 


ноль angelfre.com/biz2kradiosetalnicnac him 
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Hi there! This Instructable is all about building a basic crystal radio set that 
is so simple to build and understand, that a child could do it -with help. 
from mum or dad - or even at school, as a class project. Parts can be bought 


si 


Tektronix: 


BUILT FOR 
GENERATIONS 


Discover legendary 
reliability and accuracy 
with the performance 
to do the job right 


About This Instructable 
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и 
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“off the shelf at Jaycar Electronics and other suppliers, or purchased online via Blo: Started as a hobbyist at 9 - Бий my 


Ebay and Paypal fre сува о one of mum's prized 
den cating boards [eek] Word in 2 

1 built my first ever crystal set when | was 9 years old, but that was a diferent seccalilecranics . Mor» 

world. We're going to build a 21st century style radio with all modem memberiks) 


components which are relatively easy to obtain at your local electronics store or 
оп the Internet. 

The radio is contained inside a Tic Tac box, and is called "The Nic Nac Tic Tac 
Radio". it is built on a square of matrix board, with the component leads poked 
through the holes in the board, and joined underneath. Itis a very simple crystal 
set, designed to intially receive only one station, but you can expand the tuning 
range with the addition of only one extra component. 

The Tic Tac radio can be constructed by simply twisting the component leads 
together, undemeath the matrix board and attaching antennalground wires as 
well as the earphone wires to the board, using that same technique. You don't 
have to solder any wires, but there is another way to join them all together - 
more on that later. 

The Tic Tac Radio is a very easy set to put together - you don't need to wind 
bulky coils or use heavy tools and screw strange looking parts onto a large 
breadboard. See step 1 for the parts list you will need. 


Step 1: Parts and Tools You Will Need 


Ma Bon е 


Reser = 


You will need to acquire the following components from a local electronics shop 
огап online electronics business, 


Тат adding the catalogue numbers for Jaycar Electronics, so if you live in 
Australia or North America, you may be able to visit a Jaycar store and buy the 
parts over the counter, if not then you may be able to do an online mail order via 
Paypal 


Parts List 
Resistor - 47k - yellow-purple-black-red and brown - RR 0612 (pkt of 8) 


Capacitor - 68pF - ceramic x 2 - RC 5322 (pkt of 2) and a 100 or 120 pF value 
аз well for experiments. 


Inductor - 220 uH - red-red-brown silver - LF 1538 (resistive type) 


Polyvaricon tuning capacitor - 220 pF - RV 5728 - with knob and mounting 
Diode - ВАТА - ZR 1141 (You can also use a 1N34A Germanium Diode too if 
you have one at home) 

Ceramic Earphone - AS 3305 * 

А 25 meter roll of yellow hook up wire for the Antenna wire and a 3 meter length 
of wire for the Ground wire. 

Please note that some Jaycar parts come in multiples of 2 or more per 
Packet. And please note the following: 

PLEASE NOTE: THIS PROJECT/KIT CONTAINS SMALL PARTS THAT MAY 
FORM A CHOKING HAZARD FOR SMALL CHILDREN OR PETS. NOT 
‘SUITABLE FOR CHILDREN UNDER FIVE (5) YEARS OLD. 


"A normal crystal radio earphone is OK, but if you canit get one of these, or if the 
опе you bought goes dead (as they sometimes do.) you can use a substitute, 
such as the Murata PKM44EW passive transducer (see picture above) which is 
available from an old Telstra TF200 touchphone, (the one on the left in the 
diagram above.) or an equivalent, such as the ARIO transducer, from an old 
Telstra T1000 pushbutton phone. 


The ARIO unit is soldered to the phone's pc board so you'll need to be able to 
unsolder the three mounting pins underneath the board, or find someone in the 
neighbourhood who is able. 


Take the back ой the TF200 (if you've obtained one of these phones.) and уси! 
see a black disc shaped object 2" round by 1/2 thick - with a red and black wire. 
Unplug the wires from the circuit board, and unscrew any retaining screws and 
remove the transducer. Cut the mini plug off, carefully strip the insulation from 
the ends of the wires and extend them by about 18" with 2 thin lengths of 
hookup wire. These pietzo devices make good earphones for crystal sets and 
сап be housed in an old pair of ear muffs. 


jals: 
A Tic Tac box (smaller size) 


A piece of matrix board at least 7 holes long by 8 holes across. Cut the board to 
fit neatly inside the Tic Tac box. 

A short length of 2 differently coloured wires 80 mm in length and 2 crocodile 
clips with red and black plastic covers. 

A length cf antenna wire at least 25 metres long and a 3 metre length of a 
diferent colour for the Ground wire. 


A metal rod or cold water pipe for the ground stake. Be careful which pipes 
you connect your Ground wire to. 


You will need a small sharp object for punching holes in the Tic Tac box. 
A small pair of wire cutters for cutting and stripping wires. 


Step 2: How а Crystal Radio Works 


Radio signals consists of two parts - the ‘carrier wave’ which is the AM radio 
station's frequency of operation, and the ‘program signal’ which is mixed with the 
carrier wave for transmission. 


Radio waves travel out from the AM transmitter tower through the atmosphere. 
We want to capture one specific frequency so we can listen to it, so we need ће 
antennalground wire system to capture that signal. We also need a tuned 
circuit that wil fiter out the desired AM signal, and discard the rest, so that all 
the other unwanted radio signals pass out through the ground wire to earth. 


Two components in our circuit will perform that task for us. The capacitor C1, 
together with L1 inductor, form a basic 'series tuned’ circuit. Their respective 
values wil determine just which local AM radio station we wil capture. 


We also need a diode to ‘detect’ the voice and music, so we can hear them in 
ош earphone, which transduces electrical signals into sound waves that we can 
hear. 


Inthe photo above you can see a completed Tic Tac crystal radio. It is already 
inside the box. The other set is connected to the antenna/ground wire circuit, 
undergoing a 'soak test. It is necessary to do this to ensure that the radio will 
work once inside the box! 


The fist diagram shows a typical antenna vire installation. Coming out of a 
window, the wire is anchored to the building and then over some distance (10 
metres +) to a nearby tree or other building. 


You must take great care not to erect antenna wires near to power or 
telephone cables, near your home! 


The ground wire comes out the same window and is anchored to a metal 
pipelwater pipe or metal ground stake, embedded in soft, moist зой. 


You must not connect ground wires to electrical mains wiring installations, 
including wall power outlets! 


‘Another electrical hazard to consider is lightning strikes! Although itis very 
rare for anyone to be seriously injured ог die from a lightning strike it is not 
impossible. So, if you hear a thunderstorm coming your way (you may hear the 
lightning ‘crashes’ in your earphone fist) then disconnect your antenna wire 
immediately, connect it to the ground wire and put it well up out of the way. 
Stay well clear of this temporary antenna/ground connection until the storm has 
completely passed away from your general area - miles away! 


Step 3: How to Build the Tic Tac Crystal Radio Set 


eat 


1. Take the components and lay them out on a clean surface. 


2. Take the square of matrix board (this is also called perf board! because of all 
the holes or perforations in the material) and beginning with the 220uH (uH = 
micro-Henry) and place it as shown in the diagram. 


3. Then take the diode, capacitor and resistor and place them in the places 
shown for them, making sure that the coloured band at one end of the diode 
joins with the resistor wire, as shown 


4. Then take each junction where wires come together through their respective 
holes and gently twist them together, until they form a neat, tight bundle. Take 
your side cutters and cut off any excess length, taking care not to cut any one 
Wire too short, so that it comes undone from the join. 


.5. Take the link wire, strip 2 centimetres of insulation from each end of the wire 
and install that wire between the free ends of the inductor and resistor, and the 
matrix board construction is complete. 


6. Then take the ceramic earphone, cut the plug off the end, and strip the 2 wire 
ends about 1.5 centimetres in length. Wrap each earphone wire around each 
end of the resistor component, underneath the matrix board. 


7. Finally, strip the insulation off both ends of the 60mm long differently coloured 
wires, and attach them to the matrix board - one goes to the inductorlink wire. 
junction and this will be the Ground connection wire. Attach the other one to the 
free end of capacitor C1 and this will be the antenna wire connection. Both 
connections are made underneath the matrix board. The Nic Nac Tic Tac Crystal 
Radio is now ready for testing. 


Step 4: Final Checks and Installation of Wires 


When you've finished constructing the matrix board circuit and have clipped all 
the excess component leads off, puncture three (3) holes in the Tic Tac box - 2 
‘small holes on the top fid of the box, about an inch (24mm) apart, so that your 
antenna and ground vire leads can come through the box lid, and be connected 
to the matrix board at those 2 points. 


Feed the wires through the holes and then tie small knots in each one, near the 
underside of the box lid, so that they won't pull back out if strained, and 
disconnect themselves from the matrix board. 


Then make one larger hole in the centre of the bottom of the box (clear part) so 
that your earphone wires can be fed through to the connecting points on that 
part of the matrix board. Tie a larger knot in the earphone lead so as to prevent 
it from pulling out of the box if it is strained. Strip the insulation off the earphone 
leads, and wrap them around the matrix board leads at those 2 points. You are 
now ready to test out the Nic Nac Tic Tac Crystal Radio. 


Step 5: Testing Out the Tic Tac Radio 


‘Take your finished Tic Tac Radio (with the lid part gently pushed back inside the 
top of the box) and connect your Antenna and Ground wires to the lead outs 
from the box ld. Place the earphone in/over your earand listen carefully for a 
local AM radio station. This crystal radio is a simple one, and you may have to 
make one or two adjustments to the components, before you succeed in 
receiving one or more local AM radio stations, in your area. 


If you can't hear anything in the earphone, don't panic. It might just be a simple 
wiring mistake, which is easily fixed. Go back over all of the steps, making sure 
that you have the right value components from the electronics store. Make sure 
that each component is in the right place on the matrix board, (dont confuse the 
L1 inductor with the R1 resistor - they look a lot like each other!) and that по 
‘component wires have come undone from the twisted joins you have just made. 
TIL be writing up a troubleshooting step soon, so if you run into any problems, 
post your questions in the ‘comments’ section down at the bottom of the page, 
and II try and answer them as soon as possible. 


Make sure that your antenna and ground wires aren't snagged on anything 
‘metal or anything dangerous! 


It you have ANY doubts about the electrical safety of your antenna or 
ground wires, then consult a licensed electrical trades person, who will be 
able to advise you on electrical safety principles and procedures! 


Always remember that electrical safety is your responsibility! If you don't. 
think itis safe to proceed, then don't! 


‘You will need at least 10 to 15 metres of antenna wire, strung between 2 
insulating points (not connected to anything metallic, or that gets wet.) at least 2 
to З metres in height - anything less than this minimum arrangement may mean 
that you cannot receive any signals at all 


‘Some places are regarded as ‘radio dead spots’, so you may need to try an 
‘open space, such as a park or a remote comer of a beach. If you do erect 
antenna and ground wires in public places, hang some streamers or balloons off 
of them, to alert people to their presence, otherwise people going past may 
become entangled with them - and get cranky with youll! 


Asa final word for now, youll be happy to know that the completed "Nic Nac Tic 
Tac Radio" shown in the picture above, picked up local AM radio station 1116 
khz 4BC here in Brisbane, with a very clear signal and quite good volume. It 
works! So be safe kids, have some fun and look forward to more... mk484 


Step 6: Nic Nac Extras 


STATOR 


If you've built your Tic Tac crystal set and found that you can't receive a local AM 
radio station yet - don't panic - help is in on the way. You have just built the 
simplest version of the Tic Tac crystal radio and you may need to add one more 
‘component part for it to work properly. This is called a 'polyvaricon' - a miniature 
tuning capacitor, which can vary the frequency that your radio will receive at. 
You can see a picture of one up above - the small white box with the black knob 
next to i. It has 3 connecting tags - the one in the middle ('G' goes to the 
‘moving plates and the shaft, while the 2 outer tags ('O' and 'A') go to 2 sets of 
fixed plates. the smaller set of plates has a value of 60pF - pF is short for 
"picoFarad'- a unit of measurement for capacitance. The larger set of plates is 
valued at 160 pF so that the combined value of the polyvaricon is 220 pF - or 
220 picoFarads. 


The other picture shows you what happens inside a basic tuning capacitor. there 
are 2 sets of metal plates - one set is fixed and the other set moves on a rotating 
shaft, connected to the tuning knob of your radio set. Both sets of plates are 
‘mounted on an insulating frame so that they won't "short out by touch each 
other. 


The fixed capacitor C1, was chosen to tune somewhere close to the middle of 
the AM radio band. This band of frequencies starts at 531 kilohertz (Khz) and 
goes as far as 1701 Khz here in Australia. So we need a combination of coil and 
capacitor which will tune across all of those frequencies. Our simple Tic Tac 
radio is known as a 'series tuned’ set. If you look at the circuit diagram, you сап 
see electronic symbols for all components in the radio set. if you start at the top. 
with the antenna symbol, you can see the capacitor C1 underneath that, the 
inductor L1 underneath C1 and then finally, the ground symbol - all wired in 
series with each other. 


The diode D1 detector, the resistor and the earphone plus the link wire, can be 
considered as one block - the "detector unit". The Antenna wire, ground wire, 
inductoricoil and capacitoripolyvaricon, can be also be considered as another 


block - the "tuned circuit". So joining both blocks together, we have the tuned 
circuit that tunes in only one frequency, passing all other unwanted signals out 
through the ground wire to earth. This one tuned frequency’ passes through the 
diode detector, which strips away the ‘carrier wave! and leaves only the ‘program 
signal (voice, music etc.) behind, which is then fed via the resistor into the 
earphone. The earphone changes electrical impulses from the diode detector, 
into sound waves that we can hear. You need the R1 resistor to provide a 
pathway for the signals going through the diode, out to the ground wire 
connection, Without this resistor, the signals would sound very distorted and you 
couldn't hear the program signal very clearly. 


Step 7: Adding the Polyvaricon Tuning Capacitor 


If you want to expand the tuning range of your Tic Tac Radio, than all you have 
to do is a simple modification (change) to the circuit of your radio set. You can 
seo from the 2 pictures above, that there's an altemative way of building the 
crystal radio - you can use the matrix board method or you can use a 4 way 
screw terminal strip. 


To use the screw terminal version, cut yourself а 4 way strip of terminals as 
shown in the diagram and pictures. Undo the screws right out as far as they will 
o without falling out of the strip. Connect the component leads and wires from 
the antenna/ground system as well as the earphone wires. Cut off any excess 
from component leads that you don't need. Wrap thin wires from the 
antennalground system and the earphones, around the thicker component leads 
before screwing the screws in tight. 


Regardless of which method you have used, all we will now wire up the tuning 
capacitor between the actual Antenna wire and the junction (join) where the 
diode D1, the fixed capacitor C1 and one end of the inductor meet. Remove the 
capacitor from the matrix board, and connect the Antenna lead out wire straight 
to the join of the diode and inductor. Then take the polyvaricon and another 


piece of wire. Strip both ends of that wire and join the two outer tags (tagged 'O' 
and 'A'- the centre on is tagged 'G') and then connect you actual Antenna wire 
to one of the outer tags. Connect the antenna lead out wire, coming out of the 
box, to the 'G' (middle) tag of the tuning capacitorso that the antenna wiring now 
looks like the picture up above. 


If youre having problems following the pictures, then refer to the diagrams, 
which clearly shows all of the connections Make sure your ground wire is 
connected to the set, and then, listening with your earphone inlover your ear, 
slowly tur the tuning cap's flat knob, until you hear one or more stations. 
Congratulations - you now have а "tuneable" Tic Tac crystal set! Happy listening! 
And don't forget to post in your results, questions, problems elc... mk484 :) 


Step 8: Tic Tac One Transistor Amplifier - Use Your Earbuds 


Hi there folks - this isn't really an extra ‘Step’ as such - its a sneak preview at a 
picture of my upcoming Instructable for a one transistor amplifier, which wil 
connect to the Tic Tac Radio - and give you some really good volume - in your 
Iphone earbuds! 


Yes, #5 entirely possible nowadays, with modem circuit design, to fit а опе 
transistor amp in such a small space (yes kiddies - it WILL ft inside the smaller 
Tic Tac box...) and at the same time, get that great sound that comes from those 
“inside your ear" type earbuds. 


This circuit took me about a half hour to complete, uses only 3 electronic 
‘components, costing about $1.00, a stereo earphone jack and a 1.5 volt AAA 
battery and plastic holder costing about another $3 to $4, so you can build the 
amplifier for about $5 all up - don't forget to shop around and - mums and dads - 
cheap batteries will be OK for this project, and the battery can simply be 
replaced without soldering or undoing half a dozen screws. 


1 can hear my Tic Tac Radio with great volume and clarity - and so will you, so 
"stay tuned" (ha ha ha) to this series of Instructables, and you will hear great 
sound too. 
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о аттана ¥ IMadeit Add images 


Colaris (memberiColaris 204-029. sony 


Can't you use regular headphones for both ears? 


ımk484 memberimká8ál)» Colors (изельеисовны) 20141029 sen 


Hi Colaris - earphones for crystal radios need to exhibit a fairly high 
impedance to the circuit (diode end and ground) - in the order of 2 to 
4,000 ohms, as a bare minimum. 

Low impedance phones (8 to 64 ohms like your average earbudsilarge 
headphones) won't have anywhere near the impedance required. Trying 
to drive a low impedance toad! such as a pair of earbuds, is like trying to 
drive a mains powered with a 9 volt battery - its not going to happen. 
While crystal earphones or the Murata substitute may not be perfect, they 
аге more than adequate for kids and adults who are just experimenting 
with basic radio receivers. 


ımkAB4 (imemberimiBA] » ies (memboriiata 2016-01-48 њу 


Hi Colaris - what I meant to say was that 


"Trying to drive a low impedance ‘load! such as a pair of earbuds, is like 
упа to drive a mains powered (toaster) with a 9 volt battery - ils not 
going to happen..." 


TravisM18 (memborTravisM18)) Eu 
| think you may need a tuning capacitor in there some where? 


породой memberinupogodi) 2015-09-10 ren 


Itis so pitty that in the near future all AM radiostations at least in USA and 
Europian Union wil change to digital modulation so those amazing constructs 
will become useless :-( 


ımkA84 (imemberimk4B4)> nopogodmembenupegodi 2015-09-12 ray 


Thereare no plans to dump off AM or FM radio here, ог in many other 
countries. Singapore has gone all digital but many other Asian countries 
are keeping their AM and FM transmitters for now 


тыал (memberimk4B4l) 2015-07-15 тш 


Hello there - can any body tell me if they actually buit this Tic Tac crystal radio, 
and if so, how did you go with it? 


Thanks 
мкава :) 

мной (memberiktorVin 20140928. sen 
Sois there any way to have a smaller antenna or less grounding for this setup? 


1 was thinking of making a "walkie-talkie" type thing with this and a simple AM 
transmitter. Are there things | can add to the circuit that would reduce the need 
for a big stationary antenna? 


mktBA (imemberimikBA Vator (тетеп) 2014-0928 Fay 


Hi Viktor - if you live really close to ап AM transimiter or two, you could try 
a 2 foot length of very thick pve covered wire as а portable antenna. You 
may stil need a ground wire though. Walkie talkies on the AM band would 
tend to be very noisy though. 


тил (memberimk4B4) 2014-07-10 у 


Thanks to everyone who has marked this project as а favourite 


dessyratink (memberljeseyratinkl) 2014-07-08 sony 


What a neat build - | could see this getting assembled in schools really easily. 


ımkAB4 (ImemberimkABAl)> jeseytatînk (mambetjeseyratinkl) 2014-07-08 аву 


Hi jessyratînk - "invented" the Tic Tac xtal radio back in 1992 and used 
то sell it as a kit at flea markets - | also ran classes as a one of ala local 
community centre for adults. One litle oid lady who came and buit her 
el, used а curtain rod in her kitchen as the antenna and the cold water 
тар in the sink as her ground. She told me that she used to sit there each 
night and listen to the ABC and smile whenever she reminded herself that 
SHE bul it 


тил (Imemberimite4] 2014-07-07 Rasy 
Hi folks - the Tie Tac Radio article is finished - no more mods or additions for 


now, so fee free to post in with questions, problems in building your radio etc - 
mkasa 


тич (members) 2015-14-03 | rap 


Hi Travis - this sot was designed as a basic bare bones’ one for the beginner. In 
the later construction pages, | do add a small polyvaricon tuner сар in place of 
the fixed ceramic cap so you can vary the frequency you can receive at. 


‘Tho sot is wired to be ‘series tuned! so reception may not be perfect at first, but 
you can experiment with the height and length of the antenna wire to пу and get 
better reception - eg: more stationsor better volume. 

ALWAYS REMEMBER FOLKS TO CHECK OUT THE ELECTRICAL SAFETY 
ОҒ YOUR ANTENNA AND GROUND WIRE SYSTEMS BEFORE 
CONNECTNG YOUR CRYSTAL SET TO THEM... 


charist (memberlcharrisêl) 2015-10-45 sen 


Do you really need it grounding? What are the chances of an electrical surge 
from a non powered device? 


mkiBA (memberimiBA] chars (menbedamsb) 20154046 Fay 


Hi a ground wire provides a return path so that the AM radio signal can 
bo fully received by the set. If you leave the ground wire ої, you may not 
{got very good volume in the earphone, or worst stil, you may not gata 
signal at ай. 


You need to install a safe ground wire - one that goes straight to a metal 
pole, embedded in soft, wat sol, Make sure there are no pipes ar cables 
underneath the ground where you are going to do this. If you have апу 
doubts, consult a qualified electrician who can advise you on how to do 
that safely. 


As for electrical shocks, they are possible during thunderstorms, due to 
potential lightening strikes, so i's best to disconnect your crystal set from 
both the antenna and ground wires for the duration of the storm. Quite 
often you can hear the ‘crackle’ of distant thundarlighlening in the 
distance, long before you can seelhear them. 


з More Comments 


Nic Nac Tic Tac Crystal Radio Set - an Ideal Primary School Project.. 
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1 
WAVE-POWER COLLECTION APPARATUS 


CROSS-REFERENCE TO RELATED PATENT 


The present application is related to my prior U.S. 
Pat. No. 4,206,601, dated Jun. 10, 1980, which patent is 
hereby incorporated by reference as И fully set forth 
herein. 


BACKGROUND OF THE INVENTION 


Jt has ong been recognized that waves and/or tidal 
forces contain tremendous amounts of potential energy 
‘which, if harnessed, could not only supply substantial 
power but might also, if appropriately installed, protect 
large areas of shore line from the ravages of oceanic 

Ta the prior art, extensive patent literature exists deal- 
ing with the subject of "wave motors” and relating to 
‘various ways of utilizing floats which rise and fall with 
passing waves, the movement of the floats being trans- 
lated by various means into mechanical energy, and 
‘then into electrical energy. For example, U.S. Pat. Nos. 
321229 and 1647,05 disclose compressed air storage in 
‘combination ‘with в wave motor. U.S. Pat. No. 
2706077 is titled “Ocean Wave Air Compressor" 
ther forms of energy storing means are known to this 
эп, including means utilizing balance wheels or 
ywheels in combination with various mechanisms for 
supplying power from waves. Additionally, the art 
teaches the use of multiple pontoons, ог floats, the floats 
being arranged in various ways for improving the conti- 
muity of power derived from the passing waves, while 
occasionally also showing means Tor deriving energy 
from the lateral motion of waves as well as from the up 
and down motion of waves, In these regards, please 
Ter to US. Pat Nos 242233, 321229, 366,768; 
581,067; 706,620, 739538; 787,182, 791,366, 852,232; 
884080, £79,992; 975,157; 37165, 1,389445; 
1,403,202; 1,471,222; 1623,31; 1,647,025; 2,668,918; 
2206077. 2,749,085 and 3,487,228. 

While many of the devices disclosed in the prior art 
эге no doubt operative, the failure of such devices to 
gain widespread acceptance suggests that these devices 
‘ay, in practice, Бе too expensive, complex, and diffi- 
‘colt to maintain to serve as practical energy sources. 45 


SUMMARY OF THE INVENTION 


The present invention overcomes many of the disad- 
vantages of the prior art by providing an extremely 
simple, economical device for capturing substantial 
amounts of energy and converting that energy into 
hydrogen and/or compressed oxygen which is stored 
‘within the floats of each power unit. These gas(es) may 
then be collected, or supplied through conduits, as 
‘needed, to satisfy energy and or raw material demands. 

“Applicant has recognized that a drawback of prior art 
wave power collection devices is the inability to collect 
and store large amounts of energy. The present inven- 
tion takes advantage of the ocean's plentiful supply of 
highly conductive sea water to serve as а reservoir for 
the electrolytic production of hydrogen, and if desired, 
‘oxygen, gas. Production of hydrogen gas in large quan- 
ties is particularly timely, since tat gas is currently in 
gh demand as an alternate, nom-pollating fel source 
for automobiles. 

The preferred embodiment device of the present 
invention comprises a plurality of tubular members 
‘which have been designed to facilitate on site "at sea" 


= 


EI 


2 

assembly Each of the power collection units comprises 
‘central, substantially cylindrical pilaster around which 
а toroidal (donut-shaped) float is trackingly mounted. 
One end of the cylindrical pilaster is embedded in the 
ocean floor and the pilaster extends vertically through 
the water to protrude some distance above the highest 
Expected high water line. Each pilaster is intercon- 
nected to at least two adjacent pilasters by tubular 
bridging members which serve to reinforce the pilas- 
ters, to house high pressure conduits, and to act as pe- 
destrian catwalks to facilitate servicing of each energy 
‘collection unit. In the preferred embodiment, the floats 
эге manufactured in accurate tubular sections which 
have flanges formed thereon which, upon assembly, 
creste high pressure seals between sections to define а 
as chamber within the float. Portions of these flanges 
diionally act in combination with axles mounted 
therebetween to position wheels which track up and 
down the outside surface of the pilaster. Portions of 
these flanges also act as attachment sites for several rack 
эла pinion drives which power a drive shaft in response 
to the ascension and descension of the float with respect 
to the pilaster. The drive shaft drives a DC generator 
which is connected to electrodes located in a hollow 
well formed in the core of the tubular support member. 
‘This well, which is in liquid communication with the 
surrounding ocean, is partially filled with sea water 
which totally submerse the electrodes. Baffles and ap- 
propriate separators separate the electrodes so that the 
Bases generated in the vicinity of each may be sepa- 
rately collected, or separately vented to the atmo- 
sphere, as desired. A compressor, driven either manu- 
ally by the drive shat or electrically by the output of 
the generator, compresses at least hydrogen gas drawn, 
from the appropriate, hydrogen containing chamber of 
the well headspace, for transmission and storage in the 
toroidal floats. 

Tn an alternative embodiment of the invention, the 
DC generator drives a high pressure pump which forces 
sea water through the microporous membrane of a 
reverse osmosis unit, thereby converting the sca water 
into potable water. 

‘Az seen from the above, a primary object of the pres- 
‘ent invention is the provision of a superior tidal and 
‘wave-power collection apparatus which is easily assem- 
led and installed at sea. 

"Another object of the present invention is the provi 
sion of such an apparatus which may produce, store, 
amd supply substantia! amounts of hydrogen and/or 
‘oxygen gases) which has been captured by electrolytic 
‘conversion of tidal and wave energy. 

‘Sill another object of the present invention is the 
provision of such an apparatus which may produce 
Potable water from sea water using the tidal and wave 
nergy collected. 

"These and other objects of the prevent invention will 
become apparent from the following more detailed 
description. 

BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is an isometric view of a single power collec- 
tion module having three preferred embodiment power 
collection units disposed at the corners thereof, connec- 
"ions to other unit) and portions of each unit disposed 
‘below the water line being represented in phantom; 
FIG. 2is a front view on an enlarged scale of a power 
collection unit similar to that illustrated in FIG. 1, the 
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height of which has been foreshortened for purposes of 
illustration, and portions of an elliptical tubular bridging 
member and high pressure transmission conduits being. 
Shown in cross-section; 

FIG. 3 is a cross-sectional top view of the embodi- $ 
ment illustrated ia FIG. 2 taken as indicated by the lines 
amd arrows 3—3 in FIG. 2; 

FIG. 4 is a cross-section of the embodiment shown in 
FIG. 2 taken as indicated by the lines and arrows 4—4 
in FIG. 3, 

FIG. is а cross-sectional top view on a greatly en- 
arged scale of a portion of the embodiment shown in 
FIG. 4 taken as indicated by the lines and arrows 5—5, 
in FIG. 4; 

FIG. 6 is а cross-section showing a first alternate 
‘embodiment of the invention shown in FIG. 4; 

FIG. Tis an enlarged view of the upper portion of the 
cross-section shown in FIG. 6, 

FIG. В is a cross-section showing a second alternate 
embodiment of the invention shown in FIG. 4. 


DESCRIPTION OF THE PREFERRED 
EMBODIMENTS 


Although specific forms of the invention have been 
selected for illustration in the drawings, and the follow- 
ing description is drawn in specific terms for the pur- 
pose of describing these forms of the invention, this 
description is not intended to limit the scope of the 
invention which is defined in the appended claims. 
Referring now to the figures, and particularly FIG. 1, 
the preferred embodiment wave power collection appa- 
ratus should be installed in a relatively large body of 
water for converting wave and tidal energy into high 
pressure compressed air. The preferred embodiment зу 
apparatus further is capable of collecting and storing ir 
in the apparatus, and for transmitting the compressed 
air to a preselected consumption site. The preferred 
embodiment apparatus generally comprises a plurality 
of power collection units which are structurally inter- y 
connected by bridging means for rigidly connecting the 
power collection means to create a rigid connection 
module. In the preferred embodiment, at least three 
power collection units are interconnected to form à 
trilateral power collection module which is capable of 45 
withstanding any lateral forces which might be applied 
there against by ocean currents or winds In FIG. 1, 
power collection units designated generally 100, 102, 
‘and 104 are illustrated which are interconnected by 
bridging members designated generally 200, 202, and 
204. Each power collection unit comprises a central 
pilaster, such as pilasters 300, 302, and 304 which are 
substantially cylindrical structures which are driven 
nto the sea bed or floor and which extend as shown in 
FIG. 1 for a preselected distance above the expected 55 
high water mark for a given location. Floats designated 
generally 400, 402, and 404 are trackingly mounted for 
Substantially vertical movement up and down their 
respective pilasters, such that the movement of these 
floats will drive rack and pinion mechanisms associated 
therewith to drive a fly wheel and ultimately a compres- 
sor which are disposed in the hollow upper portion of 
the pilaster. Compressed air produced thereby is fed 
into the floats 400, 402, and 406 for storage, and/or is 
fed into conduits which are housed in the bridging 
members 200, 202, and 204 for eventual transmission 
from unit to unit and then to a remote power consump- 
tion site 
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FIG. 1 illustrates the minimum number of power 
collection units which may be used ina single installa- 
tion, In phantom in FIG. 1, however, connections to an 
additional power collection unit as illustrated by the 
phantom bridging members 206 and 208 which may be 
ве to interconnect this additional unit to power col- 
Jécion units 100 and 102 to expand the apparatus and to 
Create therewith a second trilateral collection module. 
Accordingly, as power requirements increas, it is a 
relatively simple matter to expand the system to accom- 
modate the needs of any particular power consumption 
site. 

‘As shown particularly in FIG. 1, the bridging means, 
such as bridging members 200, 202, and 204, are sub- 
stantially tubular and have elliptical cross-sections. In 
the preferred embodiment, these members are sized to 
act as catwalks which facilitate pedestrian movement 
between one power collection unit and the next. By 
orienting the axis of the elliptical cross-section substan- 
tally vertically, the bridging members are not only 
configured for easy pedestrian movement therethrough, 
"but are also configured to permit the power collection 
units to be disposed at substantial distances арип, yet be 
spanned by relatively simple bridging structures. Fi- 
‘nally, due to the enclosed nature of the catwalks mainte- 
‘nance workers servicing the power modules are well 
protected from the environment. 

1n order to limit the maximum vertical travel of each 
of the floats in an upward direction and also to provide 
a deck for use in servicing various portions of the appa- 
ratus, a substantially planar, annular deck is provided 
such as decks 500, 502, and 504. During assembly these 
decks may act to temporarily support the bridging 
members prior to their permanent attachment to the 
pilasters 

‘The float 408 is seen in FIG. 2 to encircle the pilaster 
and to be trackingly mounted with respect thereto for 
movement in response to variations in water level, that 
is, so that the oat may travel in directions which are 
substantially parallel tothe axis of the pilaster. The float 
itself comprises a plurality of float sections, such as float 
sections 410-417. Each of these sections is preferably 
identical to the other. At either end of cach section are 
‘outwardly depending flanges, such as outwardly de- 
‘pending flanges 420 and 422 for section 412; 424 and 426 
for section 414; 428 and 430 for section 416, and 432 and 
434 for section 410. As shown particularly in FIGS. 2 
and 3, these outwardly depending flanges are comple- 
‘mentally configured to bolt to the outwardly extending 
flanges of the adjacent float sections to thereby form a 
high pressure seal therebetween, and to create а com- 
pression chamber within the float which is not only 
water tight so that the flat will not become swamped 
‘with water which might otherwise seep between the 
‘anges, but also gas-tight to contain compressed ait 
‘within the float so that the float may act as a com- 
pressed air reservoir. In order to stabilize and guide the 
‘movement of the float 408 a plurality of tracks, such as 
tracks 436-442 and 444 are applied to the exterior sur- 
face of pilaster 308, one for cach intersection between 
adjacent float sections, which tracks receive and guide 
wheels (two for each track) generally disposed between 
the Пом 408 and the pilaster 308, as illustrated particu- 
larly in FIG. 4. In FIG. 2 the water level, indicated by 
line 12, is shown buoying the Пом 408 in a relatively 
low positon with respect to the plaster and other 
equipment mounted thereon. Attached to various places 
‘on the float are a plurality of racks, such as racks 608 
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and 610 which are pivotally connected at one end to 
portions of the float 408. These racks extend through 
‘Openings in the deck S08 and engage pinion assemblies 
designated generally 612 and 614 which are oscillated in 
‘opposite rotational directions in response to the up and 
down movement of the racks 608 and 610. This rack 
‘movement is produced by movement of float 408 in the 
directions illustrated by double ended arrow A. The 
pinion assemblies 612 and 614 are mounted on remote 
fends of clutched drive shafts 616 and 618. w 

ЎА fluid intake conduit for supplying fluids to the sir 
‘compressor located within the upper portion of the 
pilaster extends through an opening in deck 508 down- 
‘wardly to a point between the highest expected high 
water line 14 and the undersurface of the deck S08. By 
orienting the fluid intake means in this postion, the fluid 
intake will normally supply ай to the compressor but 
will be under water in the event that the expected high 
water mark В exceeded, as for example under hurricane 
conditions. In this event, weather conditions may be so 
severe that protection of the apparatus from destruction 
by such forces may become a matter of primary impor- 
tance. Accordingly, the fluid intake conduit 700 wil, 
under these condition, supply sea water to the com- 
pressor. Since the output of the compressor communi 
fates through output conduit 702 with the interior of 
the float 40, water introduced through the fluid intake 
‘conduit will be channeled through output conduit 702 
into the interior of the float, causing ће compressor to 
act as a liquid pump, thereby lowering the Пон in the 
‘water and lowering the center of gravity of the appara 
tus, Depending upon the ferocity of the storm, the float 
will eventually settle down the pilaster until caused 10 
Stop at an appropriate position below the water's sur- 
face, yet at a postion which is readily retrievable once 
weather conditions have improved. Assuming the float 
is not completely swamped (in which case auxiliary 
bilge pumps may become necessary), by reversing the 
compressor (and by providing negative pressure valves 
in the interior of the Пон chamber) the compressor may 
automatically pump out the interior of a float, discharg- 
ing the sea water through fluid intake means 700 to 
reestablish the float as a gas filled chamber. 

FIG. 2 has been taken so that a portion of the bridg- 
ing means 208 connecting it with an adjacent power 
collection unit is shown in cross-section, and will be 
Seen to have a floor 210 under which are disposed à 
plurality of high pressure compressed air transmission 
conduits 212, 214, and 216. 

‘Referring now in particular to FIG. 3, which is a 
cross-sectional top view of the apparatus shown in FIG. 
2, the interrelationship between the toroidal float 408 
‘and pilaster 308 is clearly illustrated. In FIG. 3 toroid 
sections $10, 411, 412, 413, 414, 415, 416, and 417 are 
illustrated аз are outwardly depending flanges 420-435 
‘As seen particularly in FIG. 3, these anges mate with 
‘complemental flanges of adjacent sections for almost 
‘thei entire length, however, the portions thereof which 
are disposed toward the toroi's center are differenti- 
sted into spaced apart flange portions which act as an 
sale mounting assemblies for wheels 446, 448, 450, 452, 
454, 456, 458, and 460 which move along tracks 436, 
451, 439, 41, 444, 442, 440, and 448 respectively. Bal- 
last 800 is provided in the center of the pilaster in order 65 
to weight the entire unit and increase both its strength 
and ablity to withstand the tendency of ocean currents 
etc. to displace the unit. 
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Referring now in particular to FIG. 4, many of the 
features discussed above with reference to the other 
figures аге also illustrated in FIG. 4. Additionally, FIG, 
4, which is a cross-section of the power collection unit 
shown in FIGS. 2 and 3, depicts the machinery disposed 
‘within the upper hollow portion of pilaster 308, as well 
as additional whee! mounting and float details. In par 
ticular, clutched drive shafts 616 and 618 extend in- 
wardly from pinion assemblies 612 and 614 to pass 
through openings in the pilasters to engage unidirec- 
tional clutches 620 and 622. Since the tracks 608 and 610 
эге disposed on opposite sides of their respective pinion 
assemblies, both of these clutches may be either clock- 
‘wise or counter-clockwise clutches so that one of the 
Tacks, suchas rack 610 will act through pinion assembly 
бм, drive shaft 618, and clutch 620 to drive the main 
drive shaft 624 in a preferred rotational direction in 
response to the ascension of the oat, while the other 
Tack, rack 608, will act through pinion assembly 612, 
‘clutch drive shaft 616, and clutch 622 to continue driv- 
ing the main drive shaft in that direction during the 
<escension of the float. The clutches 620 and 622 allow 
their respective clutch shafts to idle with respect to the 
drive shaft upon the retum strokes of the racks. A 
wheel 626 is diagrammatically illustrated disposed on 
main drive shaft 624, and a belt or other drive means 628 
is shown spanning between the flywheel and compres- 
sor 630 so that the compressor is continuously driven by 
the flywheel and main drive shaft even though the 
power supplied thereto by ether of the racks is discon- 

"The output of compressor 630 is connected to output 
conduit 702 and also through a ball check valve 704 to 
transmission supply conduit 706. The ball check valve 
prevents any water which might enter the system from 
{inadvertently being introduced into transmission con- 
duits 212, 214 or 216, and additionally seals off those 
transmission conduits when the gas pressure within 
‘conduit 702 is less than the pressure within conduit 706, 

FIG. 4 additionally shows the relative vertical orien- 
tations of each wheel set, such as wheel set 446 and 4462 
and wheel set 458 and 4546, which wheel sets are 
spaced apart and vertically aligned to move within a 
Single pilaster track. By mounting two vertically spaced 
apart wheels between opposing flange portions from 
each of the sections, any tendency of the Пон to twist 
‘with respect to the pilaster is effectively resisted. 

FIG. 4 also shows the pivotal attachment of racks 608 
and 610 between opposing portions of flanges 430 and 
421 for rack 608 and 434 and 435 for rack 610. An aper- 
ture formed at the float end of each rack is sized to 
receive а rod extending between these opposing flange 
portions. Since the rack aperture is somewhat over- 
Sized, some lateral play is accordingly created between 
‘the racks and the float. 

1а FIG. 6, the float is shown in its solid lined postion 
‘buoyed by water level 12 which represents a wave or 
tidal trough, whereas the float 408 is shown in dotted 
outline buoyed to a greater nearly maximum height 
‘with respect to the pilaster on a wave or tidal crest, as 
indicated by phantom water level height 13. It should 
be noted in FIG. 4 that the height of the apparatus 
illustrated in FIG. 4 has been foreshortened in several 
places. While the deck 508 is designed to resist any 
forces which might be applied thereto by interference 
with the Пом 408, as described hereinabove, the height 
of the pilaster should not be made so short that the 
travel of the float is unduly limited by the deck position, 
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but rather under most weather conditions the float 
should be free to move between its стен and trough 
positions. At the same time, by designing the apparatus. 
With reference to an expected high water mark and by 
Providing the preferred embodiment apparatus with $ 
Various means for withstanding occasional water 
heights which may be substantially higher than the 
maximum expected high water line, expenditures for 
unduly high pilasters and other mechanisms which 
might otherwise be used only very infrequently are 
avoid 

Ла FIG. 5, which is a top cross-sectional view on a 
greatly enlarged scale, the details of the pinion assembly 
designated generally 614 is illustrated. The pinion as- 
sembly is seen to comprise a substantially U-shaped rack 
follower assembly sol, the ends of which are journalled 
ов the end of clutched drive shaft 618. A main drive 
gear 803 is attached to shaft 618 and is positioned be- 
Tween the two arms of the rack follower assembly. The 
Tack 610, which is shown in cross-section in FIG. 5, is 
joumalled between main drive gear 803 and bearings 
305, 807, and 809 which are mounted on the inner sur- 
faces of the rack follower assembly near the interior 
base of the "U". These bearings preferably are biased 
towards the rack yet provide enough forgiveness to 
prevent undue stress on the rack member. Similar bear- 
{ngs 810 are provided between the main drive gear 803 
and the interior surfaces of the arms of the rack follower 
assembly 801 so that the movement of the rack 610 will 
fide smoothly so that axial movement of the rack 610 
with respect to the main drive gear will produce a posi- 
tive rotational driving of clutched shaft 618. Although 
not illustrated in the drawings, according to one em- 
bodiment of the present invention, a unidirectional 
clutch may be incorporated between the main drive 
gear 803 and the shaft on which it is mounted, In this 
instance, the main driveshaft 624 would extend substan- 
tially through the pinion assemblies, with the unidirec- 
‘ional clutching action taking place within those assem- 
blies. It is also within the scope of the present invention, 
if desired, to provide additional bearing means at vari 
ош places along the clutched and main drive shafts to 
further sae the pinion, Tywhe and clutched as- 
semblies. 

1o FIG. 6, а first alternate embodiment of the inven- 
tion is shown. In this embodiment a pilaster 900, driven 
into the sea floor 10, extends a preselected distance 

above the expected high water line 14, as before. How- 
‘ever, in this embodiment, ballast 800 is provided in only 
the lower portion of the pilaster 900 so that a hollow 
‘well 915 is formed within the pilaster above the ballast. 
A plurality of aperture 901 are disposed in the pilaster 
900 below the ow water line 920 зо as to allow water о 
enter the well 915 through flapper type check valves 
ЭМ. А filter 921, which may be a stainless steel strainer, 
removes debris from the water entering into the well 
915 through apertures 901. Two finned electrodes 910 
and 911, Which may be of the type commonly used in 
Jead batteries, are disposed in the well 915 below the 
ow water line 920. The electrodes 910 and 911 are 
‘oppositely charged so that an electrical potential is 
created between them, causing current to Пом through 
the water between the electrodes. As a resu of this 
current, а portion of ће water dissociates into hydro. 
gen and oxygen molecules by an electrolysis process, 65 
the hydrogen molecules forming on the cathode elec- 
trode 910 and the oxygen molecules forming on the 
anode electrode 911. 
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А microporous barrier 913, which may be of the type 
commonly used as battery separators, is mounted in the 
pilaster 900 between the electrodes 910 and 911. The 
‘microporous barrier 913 allows the water to pass freely 
across it but is impervious to gases. Thus, the micropo- 
Тош barrier 913 ensures that the hydrogen and oxygen 
molecules which form on the electrodes 910 and S11 
remain separated, 

‘After dissociation, the hydrogen and oxygen mole- 
cules form bubbles which rise through the water and 
collect in a headspace formed between the water level 
and the deck S08. А baffle 912 is disposed above, and is 
Contiguous with, the microporous barrier 913 and di- 
Vides the headspace into two portions 917 and 918 so 
that the hydrogen and oxygen remain separate as they 
collect in the headspace 917, 918. From the headspace, 
the hydrogen and oxygen are drawn into a compressor 
630 for compression therein. The compresor 630 is 
disposed on the deck 508 above the headspace and the 
hydrogen and oxygen enter the compressor 630 
through intake conduits 906 and 905, respectively, 
Which extend through the deck. The compressed hy- 
drogen and oxygen from the compressor 630 are di- 
rected, via conduits 907 and 908, respectively, to the 
float 902 for storage. In the float 902, the oxygen and 
hydrogen are stored in separate portions 903 and 904, 
respectively, formed in the Пом by two vertically ex- 
tending baffles (not shown) disposed within two of the 
torus sections. 

Alternatively, if it were deemed undesirable or un- 
economical to store both the hydrogen and the oxygen 
produced, the oxygen could be vented to atmosphere, 
rather than drawn into the compressor 630 as shown in 
FIG. 6. In this case, the aforementioned baffles would 
be unnecessary and the entire volume within the float 
‘could be utilized forthe storage of hydrogen. 

1а any event, after being stored in the floats, the hy- 
drogen/orygen gas is fed into conduits housed in the 
‘bridging members 200, 202 and 204, shown in FIG. 1, 
for eventual transmission from unit to unit and then to a 
remote consumption site, as was done with the com- 
resed i produced by the embodiment shown in FIG. 


In the embodiment shown in FIG. 6, the float 902 
drives the drive shaft 624 through the rack and pinion 
arrangement, as previously discussed, Although in this 
‘embodiment the compressor 630 could be mechanically 
driven via the fly wheel, as before, in the prefered 
arrangement, the drive shaft 624 tums а D.C. generator 
309 which provides electrical power to drive the com- 
pressor 630. The generator 909 is also electrically con- 
‘ected to the electrodes 910 and 911 via bus bars 923 50 
эв to create the aforementioned electrical 

‘With respect to the energy which can be produced by 
the generator 909, as driven by the oscillations of the 
flou 902 due to wave action, i should be noted that the 
energy flux in an incident wave can be approximated by 
the equation: 

pen K+ 2ih ауыт. o 

where 

Ej energy flux per unit wave crest width 

p deity of water 

Errem due to gravity 


Kz wavenumber, 29/1 
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hheedepth of water 
‘Tewave period. 
Based on dispersion, the wave length L can be deter- 
mined from the equation: 


sank th а 
where o wave frequency, 27/T. By combining equa- 
tions (1) and (2), the total power contained in an inci- 
dent wave can be estimated for a given float outside 
‘ameter. For a water depth of 30 feet and a float out- 
side diameter of 30 feet, the total power estimated for 
‘waves of various heights and periods, using the afore- 
‘mentioned analysis, is shown in Table 1 


TABLE 1 в 
Wane agi Wve Pain ТТ 

3 3 ЕП 

: Я wio а 

$ 5 E 


Jt has been further estimated that the apparatus dis- 
‘closed herein, taking into account the movement of the 
ost induced by the incident wave feld and the cancel 
ing effect of the waves radiated by the float itself, is 
capable of extracting approximately 50% of the inci- 
dent wave power. Thus, these theoretical estimates 
suggest that ample energy will be produced in the gen- 
erator 909 to compress (he gas to a relatively high pres- 
I will be appreciated that to avoid damage to the 
electrodes 910 and 911, they must remain submerged at 
ЭП times. To this end, flapper type check valves 914 are 
disposed at the discharges of the apertures 901. The 
‘check valves are oriented во as 10 open only in the 
inward direction. Thus, water will enter the well 915 
only when the pressure in the surrounding water is 
greater than that in the well. Initially, the gravity head 
in the surrounding water will cause the water in the 
well 915 to rise to the level of surrounding water. Any 
further rises inthe level of the surrounding water will 
‘cause а similar rise in the water level in the well 915, 
Should the level of the surrounding water drop, the 
check valves will prevent the loss of water from the 
‘well 918. Thus, regardless of the action of the surround- 
ing ses, the electrodes 910 and 911 will remain sub- 
merged except in the unlikely event that the surround- 
ing water drops below its normal low level 920 for a 
sufficiently long period of time to enable the quantity of 
‘water stored in the well 915 above the electrodes to be 
‘consumed by the electrolysis process. Note that as the 
electrolysis progresses, the concentration of brine in the 
‘well water will increase. Therefore, itis expected that it 
will be necessary to periodically pump the fluid out of 
the well 915 to allow fresh sea water to re-enter the 
well 
"Notwithstanding the safety features designed into the 
apparatus as described above, in the preferred embodi- 60 
‘ent, logie devices 916 and 934, electrically coupled to 
the generator 909, are utilized to ensure the reliable 
operation of the apparatus, As shown in FIG. 7, level 
Sensors 924 and 925, which may be level switches of the 
type commonly used in boilers, are mounted in the well 
915. In the event either of the level sensors 924 and 925 
‘sense that the level of the water in the well 915 has 
dropped below a predetermined level—that is the level 
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at which they are mounted he logic devices 916 and 
334 will сш off power to the electrodes 910 and 911 to 
protect them from damage. 

In the event of a severe storm or other unusual sea 
conditions, the level ofthe surrounding sea water may 
Tise excessively high. Such rise in the surrounding water 
‘will cause the water level in the well 915 to rise. Ac- 
cordingly, level switches 922 and 823 are also mounted 
in the well 915, As shown in FIGS. 7, the level switches 
922 and 923 ме disposed in the head space portions 917 
and 918, respectively, at the level of the compressor 
intakes 918 and 916. The signals from the level switches 
922 and 923 are directed о logic devices 916 and 934, 
respectively, so that the logic devices wil shut down 
the compressor 630 should the water reach the level of 
the switches. Moreover, as shown in FIG. 7, a sea cock 
930 is mounted in portion 903 of the float. In the event 
level sensors 922 and 923 indicate the aforementioned 
high water level, Logic device 934 will actuate valve 931 
installed on the sea cack 930 o flood the portion 903 of 
the float, thereby causing it to sink deeper into the 
water where it may safely ride out the storm. A second 
аа cock and valve (not shown) is mounted in portion 
Эм of the Пом and is actuated in a similar fashion by 
logic device 916 

‘As shown in FIG. 7, а pressure sensor 933, which 
may be a transducer, is installed in portion 904 of the 
float 902 to measure the pressure therein. Electrical line 
935 transmits the signal from the pressure sensor 933 to 
the logic device 916. Should the pressure of the hydro- 
gen in portion 904 exceed a predetermined level, logic 
device 916 will shut down the compressor. A similar 
pressure sensor (not shown) is installed in portion 903 of 
"he float and transmis its signal to logic device 934 for 
similar protection against oxygen over pressure. 

'FIG. 8 shows а second alternate embodiment of the 
invention shown in FIG. 4. In this embodiment, the 
float 951 powers a high pressure pump 955 via the gen- 
erator 909 discussed with respect to the embodiment 
shown in FIG. 6. Alternatively, the pump 985 could be 
mechanically driven via the flywheel 626 discussed 
‘with respect to the embodiment shown in FIG. 4. In 
‘either case, the pump 988 draws in sea water through 
intake conduit 953 having an inlet 952 disposed well 
below the low water line 920. Pump 955 directs the sea 
water, via conduit 957, to a reverse osmosis unit 954, 
thereby producing potable water which is then trans- 
ported to a consumption or storage site through dis- 
Charge conduit 956 The reverse osmosis unit 954 may be 
fof the microporous membrane type, relying on the 
pump 955 to force the water through the membrane. 

1t will be understood that various changes in the 
details, materials and arrangement of parts which have 
been herein described and illustrated in order to explain 
the nature of this invention may be made by those 
skilled in the art within the principle and scope of the 
invention as expressed in the following claims. 

T wil further be understood that the “Abstract of the 
Disclosure” set forth above is intended to provide а 
non-legal technical statement of the contents of the 
disclosure in compliance with the Rules of Practice of 
the US. Patent and Trademark Office, and is not in- 
tended to limit the scope of the invention described and 
claimed herein. 

What is claimed is: 

1. А wave-power collection apparatus for installation 
in в body of water for converting wave energy into at 
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least hydrogen gas and for at least collecting said gas in 
said apparatus, comprising: 

(a) pilaster means located extending to protrude for a 
preselected distance above the high water line of 
said body of water; 

(©) Пом means trackingly mounted for movement 
long said pilaster means in response to tidal and 

(©) generating means mounted on said pilaster, for 
generating current from the movement of said float 

@) electrolysis means electrically connected to said 
generating means, and in liquid communication 
with said body of water, said electrolysis means 
‘generating hydrogen and oxygen utilizing said 
‘current generated by said generating means, said 
electrolysis means comprising at least two oppos- 
ingly charged electrodes; 

(©) gas separation means mounted on said pilaster 
means generally disposed between said electrodes, 
for separating oxygen and hydrogen gases pro- 
duced by said electrolysis means; 

(D compressor means mounted on said pilaster means, 
for compressing at least hydrogen gas separated by 
said gas separation means; and, 

(8) gas storage means for at least storing hydrogen 
‘gas, said storage means comprising at least в por- 
tion of said float means, said gas storage means 
being in fluid communication with the output of 
said compressor means. 

2. The apparatus of chim 1, wherein said pilaster 
means comprises a hollow tubular member defining а 
hollow well portion, and wherein sid electrodes are 
disposed below a predetermined low water line within 
Said hollow well portion 

3. The apparatus of claim 2, wherein said gas separa- 
tion means comprites a microporous barrier between 
said electrodes. 

4. The apparatus of claim 3, wherein said hollow 
tubular member defines a head space and wherein said 
gs separation means comprises a balling means for 
Separating portions of said headspace of said well por- 
tion. 

5 The apparatus of claim 4, wherein the compressor 
means compresses said hydrogen gas generated by said 
electrolysis means and transmits said compressed hy- 
drogen gas to said float means. 

‘6. The apparatus of claim 5, further comprising means 
for placing said well portion in liquid communication 
i ша body of water at a location below sid low 

7. The apparatus of chim 6, wherein said compressor 
means is powered by current produced by said genera- 
tor means 


n 

3. The apparatus of claim 6, wherein said compressor 
means is mechanically powered by the movement of 
Said float means. 

9. The apparatus of claim 6, wherein said liquid com- 
munication means comprises a plurality of apertures 
formed in said pilaster means. 

10. The apparatus of claim 9, farther comprising fi 
tering means disposed in said pilaster means for filtering 
debris from water entering said well portion. 

TL A wave-power collection apparatus for installs 
tion in a body of water, comprising: 

(@) a tubular member forming a hollow well therein, 
said tubular member having а first end attached 10 
the floor of said body of water and a second end 
extending above the surface of said body of water, 
said hollow well in flow communication with said 
body of water, whereby said water fils at least a 
portion of said hollow well 

(©) a toroidal float adapted for vertical movement 
‘along said tubular member in response to tidal and 
wave motion in sid body of water; 

(c) a shaft mounted in said tubular member and means 
Tor converting said vertical movement of said float 
into rotation of sad shaft; 

(9) generator adapted to be driven by said rotation 
of said shaft and produce electrical current 
thereby; and 

(6) first and second electrodes mounted in sid рог. 
tion of said hollow well filled with said water and 
electrically coupled to said generator, said elec- 
trodes adapted to cause current to flow therebe- 
tween through said water. 

12. The apparatus of claim 11 wherein said electrodes 
are adapted to dissociate a portion of sid water through 
which said current flows, thereby producing hydrogen. 
and oxygen, and further comprising a compressor for 
compressing said hydrogen. 

13. The apparatus of claim 12 wherein said compres 
sor is driven by said rotation of said shaft. 

14. The apparatus of claim 12 wherein said compres 
sor is driven by said electrical current produced by said 
generator. 

15. The apparatus of claim 11 further comprising 
means for flooding said float with water from said body 
Of water, said flooding means responsive to the level of 
said water filing sid well 

16. The apparatus of claim 11 further comprising 
means for severing ssid electrical couple between said 
electrodes and said generator if the level of said water 
filing said well drops below a predetermined level, 

17. The apparatus of claim 11 wherein said electrical 
couple severing means comprises logic means. 

18. The apparatus of claim 17 wherein said electrical 
‘couple severing means further comprises level sensing 
55 means. 
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ATMOSPHERIC ENERGY COLLECTION 


TECHNICAL FIELD 


[0001] The subject matter described herein relates to a 
light-weight, extendible electricity collecting windsock 
rangement comprising an enhanced collection surface for 


‘atmosphere electrical energy collection. 


BACKGROUND 


19002] The atmosphere above the carth is known to include 
electrical charge. The earth's surface is negatively charged, 
‘while c air above itis positively charged АП atmospheric 
licis are a result of an interplay between these two huge 
areas of opposite electrical energy The potential difference 
between the positively charged atmosphere and the nega- 
tively charged carth surface causes atmospheric electrical 
energy to be developed. Some of this atmospheric electrical 
energy шау be experienced through thunderstorms. 

[0003] Even though there is a huge amount of atmospheric 
electrical energy in the atmosphere, collection of the atmo- 
Spherie electrical energy sil remains a problem Due to high 
Voltage and low current conditions, there is a neod for large 
collection surfaces for maximizing the collection of atmo- 
spheric electrical energy. Note that the terms atmospheric 
electricity, atmospheric energy, and atmospheric electrical 
{every have been used interchangeably in tis specification. 
[0004] The problem of low current is compounded by a 
heavy weight of the collectors of atmospheric electrical 
‘energy. The heavy weight of the collectons increases payload 
requirements of lift mechanism, which may be used to lift 
the collectors to an appropriate height or altitude so that the 
collection of atmospheric clerical energy is maximized. 
Thus, a need exists fr lage yet light-weight collectors such 
that payload requirements for the if mechanism remain rea- 
sonable 


SUMMARY 


{0005} The subject matter described herein relates to an 
atmospheric energy collector, The atmospheric energy col- 

eco includes an electricity collecting Windsock arrange- 

ment thot has lange up-wind opening оп one side and that 
apers from the larger up-wind opening on the one side o a 
Small down-wind opening on the otherside. The up-wind side 
is secured to a tether such that an electrically conducting 
material (eg. metal) included in construction of the atmo- 

spheric energy collector is connected to the tether, The elec 

Welty collecting windsock arrangement isextended outwards 
by wind and the ike atmospheric conditions such that the 
electrically conducting material collects the atmospheric 
energy and transfers the collected energy to the tether: Fur. 

her, the electricity collecting windsock includes light-weight 
‘collectors such that payload requirements for the it mecha- 

nisin remain reasonable (Le. remain within a predetermined 
alue). 

[0006] In one aspect, an electricity collection apparatus. 
includes a tether and a windsock. The windsock is formed of 
an insulation material with a metal deposited on at least а 
portion of the insulation material. The metal of he windsock 
E electrically connected to the tether. The windsock extends 
ina direction of ambient wind to provide a surface area based 
on the ambient wind, and the surface ara provides the metal 
tw collect electrical energy from the ambient wind, the col- 

ected electrical energy being transferred to the tether. 
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10007] namotheraspect an electricity collection apparatus. 
includes a windsock formed of an insulation material the 
windsock to extend in a direction of ambien wind to provide 
3 surface area based on the ambient wind. The apparatus 
further includes one or more electrical conductors provided 
оп at lens à portion of the insulation material o collect 
electrical energy rom the ambient wind. The apparatus far- 
‘her includes an electrically conductive tether connected wii 
‘windsock lo anchor the windsock in the direction of the 
ambient wind, te electrically conductive tether being elec- 
‘ically connected 1o the one or more electrical conductors 
provided оп at Jeast a portion of the insulation material 10 
transfer the collected electrical energy fom the one ог more 
electrical conductors to an electrical storage. 

[0008] The subject matter described herein provides many 
advantages. For example, lage collection surfaces allow а 
maximized collection of atmospheric energy. Moreover, the 
fight weight collectors allow payload requirements forthe lift 
mechanism to remain reasonable (ie. remain within a prode- 
termined value). 

[0009] The details of one or more variations of the subject 
matter described herein are set forth n the accompanying 
drawings and the description below. Other features and 
advantages of the subject matter described herein will be 
apparent Trom the description and drawings, and from the 
cims. 


DESCRIPTION OF DRAWINGS 


[0010] The accompanying drawings, which are incorpo- 
‘atedinand constitutea part ofthis specification, show согон 
aspects of the subject matter disclosed herein and, together 
with the description, help explain some of the principles 
associated with the disclosed implementations. In the draw- 
ings, 

[0011] FIG. 1А illustrates extendible electricity collecting 
‘windsoek arrangement that js used for collection of atmo- 
spheric electrical energy in acconlance with implementations 
ofthe current subject matter; 

T0012]. TIG. 1Billustates a cross-section fone implemen 
tation of the electrically conducting windsock in accordance 
‘with implementations of the current subject matter: 

[0013]. FIG. 1C illustrates a cross-section of another imple- 
mentation of the electricity collecting windsock in accor. 
lance with implementations of the current subject mater, 
ТЮГа] FIG. 2 illustrates an exemplary conductive line in 
accordance with implementations of the current subject mat- 
[0015] FIG. ЗА illustrates a front view ofa conductive line 
їп accordance with implementations of the current subject 
[0016] FIG, 3B illustrates a top view ofthe conductive line 
‘Shown in FIG. 3 in aecorlance with implementations of the 

Current subject matter: 

[0017] FIGS. 4A, 4B, and 4C illustrate electrical schemat- 
ics for handling the statie change Пот the atmosphere in 
accordance with implementations of the current subject mat- 
10018] FIG. 5 illustrates an adjusting apparatus (winch 
motor and spool) that enables adjustment of Iocation/height 
ofthe electricity collecting windsock arrangement in acor- 
dance with implementations ofthe curren subject matter ad 
[0019] FIG. 6 sa process Пом diagram illustrating aspects 
ofa method in acconlance with implementations of the cur- 
ent subject mater 
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19020] When practical, similar reference numbers denote 
Similar structures, features, or elements. 


DETAILED DESCRIPTION 


021) То address these and potentially other issues with 
currently available solutions, опе от more implementations of 
{he current subject maner provide methods, systems, articles 
or manufacture. and the like that сап, among other possible 
advantages, provide an energy collector formed as a wind- 

sock and having an enhanced collection surface for atmo- 

Spheri electrical energy collection. In preferred implemen- 
tations, an electricity collecting windsoek is formed аз a 
exile cylinder, a truncated cone, or а cone with а metal 
surface, and is mounted to a mast or other tether so as io 
capture ambient wind which extends the windsock outward 
Trom the mast, in tum forming the larges possible surface 
ate for the wind conditions to enable the metal surface lo 
collect amospherie amperage. The collected amperage is 
transferred from the metal surface ofthe electricity collecting 
\windsoek to the mast or tether, and eventually to an electricity 
storage device. Although implementations in which wind- 
Sock arrangements having one windsock cach are discussed 
below, those or ordinary skill in the ап understand that a 
‘windsock arrangement may include two or more windsocks 
for enhanced atmospheric electricity collection. 

T0022] FIG: 1A loses an implementation of electricity 
collecting windsock arrangement 100 that is used 10 collect 
atmospheric electrical energy. The electricity collecting 
Windsock arrangement 100 includes ап extendible electricity 
collecting windsock 102, The extendible electricity collect- 
ing windsock 102 is made ora material that has a high tensile 
strength and provides electrical insulation. This electrically 
insulating material 134 (discussed below with respect to FIG. 
1B) may bea plastic or a flexible glass, such as polyester like 
polyethylene terephthalate (PET) or biaxially-oriented poly 
ethylene torephilate (BoPET). BoPET is known in the 
industry by different trade names, some of which are Mylar, 
Melinex and Hostaphan. 

[0023] As is described lnter with respect to FIGS. 1B and 
1C, which illustrate crosssections of implementations of 
lecicity collecting windsock 102, a thin coat of an electri- 

cally conducting material 132, 162 is deposited on the elec- 

‘ically insulating material 134, The deposited electrically 
conducting material 132, 162 is a good conductor of electric. 

ity, and helps electricity collecting windsock 102 to tap atmo- 

spheric electrical energy. The electrically conducting mate- 

Tial may be any one ofa melal ora suitable alloy, suchas one 
of ora combination of one or more of gold, silver, copper, 
"luminum, and the like. 

10024) The electricity collecting windsoek 102 has alae 
upwind opening up-wind opening 104 on one side. The 
electricity collecting windsock 102 tapers Irom the large up- 

‘wind opening 104 on the one side fo a small down-wind 
opening 106 on the other side of the electricity collecting 
windsock 102, The up-windopening 104 has a melal loop 110 
‘on the circumference of the up-wind opening 104. The metal 
вор 110 is afached to а tether 112 using on attachment 
mechanism 114 Theattochmentmechnnism 114 may incide: 
a soldering mechanism. In some implementations, other 
tachment mechanisms 114 are also known to be used, such 
as nut and bolt mechanism, threading mechanism, ging 
mechanism, and the like. The electricity collecting windsock 
102 is extended outwards by wind 116 andor ike atmo- 

spheri conditions such that the electrically conducting mate- 
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rial (eg, metal collects the atmospheric electrical energy and 
transfers the collected energy to the tether 112. 

10026] The tether 112 includes а conductive line that is 
isolated from the ground. The conductive Jine is used to 
transfer the collected atmospheric electrical energy from the 
electricity collecting windsock 102 to an electricity storage 
device (not shown) where the collected atmospheric charge 
‘nay be gathered for Tater or simultaneous use, 

10026] When wind 116 strikes against the electricity co 

Iectingwindsock arrangement 100 in the direction illustrated, 
the electricity collecting windsock 102 extends outward, thus 
lowing te electrically conducting material 132 (discussed 
below with respect to FIG. 1B) to collect maximum possible 
atmosphere electricity. In one implementation, the ourward 
extension 118 is fifty feet or more. When there is no wind, the 
electricity collecting windsock 102 may be in a relatively 
compressed state such that the length of the electricity col- 
Tecting windsock 102 is less than the outward extension 118 
caused by windy conditions ог like atmospheric conditions, 
The collected atmospheric electrical energy is communicated 
tw the tether 112. 

1007] FIG. 1B illustrates a cross-section 130ofone imple- 

mentation ofthe electrically conducting windsock 102. The 
‘cross-section 130 illustrates the electrically conducting mate. 

Tial 132 deposited on the inner surface of the electrically 
ший material 134. The electricity collecting windsock 
102 includes the electrically conducting material 132 and the 
electrically insulating material 134 such thot the electrically 
conducting material 132 forms the inner surface of the ele- 

Tricity collecting windsock 102. When the wind 116 strikes 
the electricity collecting windsock arrangement. the electric- 
ity collecting windsock 102 extends outward, thus allowing 
the electrically conducting material 132 to collect maximum 
possible atmospheric electricity. The electrically conducting 
‘material 132 may include multiple collectors that are spaced 
проп such that the collection surface is greatly enhanced. The 
multiple collectors may be spaced apart in patterns, such as 
spaced apart lines, squares, rectangles, circles, andthe ike, or 
any other pattern that may maximize the collection of the 
atmospheric electrical energy. As noted above, the electri- 
ally insulating material 134 may be a plastic or a exible 
als such as polyester like polyethylene terephthalate (PET) 
Or biaxially oriented polyethylene terephthalate (BoPET). 
The electrically conducting material 132 may be a metal ог 
alloy, such as one ofora combination of one ar more of gold, 
silver, copper, aluminum, and the like. 

10028] FIG. 1C illustrates a cross-section 160 of another 
implementation of the electricity collecting windsock 102. 

The electrically conducting material (e.g. melal deposit) 132, 
162 may be placed on both sides of the electrically insulating. 
material 134 such that the collection ability is increased even 
further, Multiple collectors are implemented and are spaced 
apart on electrically conducting material 132, 162 such that 
the collection surface is greatly enhanced The multiple col- 

ectors may form one or more pater, as noted above with 
respect 10 FIG. IB. Furthermore, the electrically insulating 
material 134 (ер. mylar) used in the electricity collecting 
‘windsoek 102 is ligh, hereby minimizing the overall weight 
of the electricity collecting Windsock 102 and reducing the 
‘weight for payload calculations. The electrically conducting 
materials 132, 162 may be an electrically conducting metal or 
alloy, such as one of or a combination of at least one of gold, 
copper. aluminum, silver, and the like. The electrically con- 
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ducting materials 132, 162 may be made of the same metal 
alloy ora diffrent саа. 
19029] The electrically conducting materials 132, 162 may 
be attached о the clocticallyinstlaing material 134 by a 
gluing mechanism. In some implementations, other attach- 
ment mechanisms are known fo be implemented, such ar 
paint coating mechanism, a threading mechanism, a nut and 
bolt mechanism, soldering mechanism, and he like. The 
attachment mechanism between the electrically conducting 
material 132 and the electrically insulating material 134 may 
‘ormy no bethe same as the atchment mechanism between 
the electrically conducting material 162 and the electrically 
insulting material 134. 
[0030] FIG. 2 illustrates an exemplary conductive line in 
accordance with one implementation. This type of conductive 
Tine is commonly referred to as poly-wire. The conductive 
Tine consists of multiple interwoven strands of plastic 202 and 
204 woven into а conl or rope arrangement having inter- 
twined therein exposed metal wires 206 and 208. Although 
FIG: 2 illustres two plastic strands and two metal wires, any 
‘numberof possible combinations of plastic strands and metal 
\wiesis possible. The exposed metal wires 206 and 208 attract 
the atmospheric static charge and transmit the charge downto 
the electricity storage device (not shown). 
10031) FIG. 3A ilosttos front view ога conductive line 
300 in accordance with another implementation. FIG. 3B 
yp view of the conductive line 30 illustrated in 
ionized pathway 
Tor the flow of the statie charges from the atmosphere to the 
electricity storage device via the electricity collecting wind- 
Sock arrangement 100. This conductive line utilizes a tbe 
302 having an outer layer 304 of PET Film (Biaxially-ori 
emed polyethylene terephralate polyester flm). The tube 302 
provides exceptionally high tensile strength and is chemically 
and dimensionally stable. 1а one implementation, the ube 
302 may have an ideal diameter of Between two and three 
inches. An interior metal coating 306 provides an initial con- 
dui forthe ow of static charge. The stati charye through the 
metal may force the tbe 302 to expand due to the repulsion 
experienced by like charges. Further, the flow of electricity 
causes the interior of the tube 302 lo become ionized lo 
provide an additional pathway for the atmospheric static 
Charges to the electricity storage device (not shown). 
10032) FIGS. 44, 4B. and 4C illustrate electrical schemat- 
ics for handling the statie charge Trom the atmosphere. Ву 
maintaining the voltage being collected ina prescribed range, 
an electrical conversion system is easily designed. While 
FIGS. 4A, 4B, and 4C illustrate some electrical configura- 
tions, those of ordinary skill in the ап readily recognize a 
variety of other configurations that may serve the same fune- 
[0033] Referencing FIG. 4A, Direct Current In (DC IN) 
402 is buffered by à gang of capacitors 404 before being 
communicated toa DC/AC converter 406. The DC/AC con 
yeter convens the direct current imo alternating current suit- 
able for placement over an existing electrical grid 408 suchas 
normally found from a power-plant, Those ofordinary skillin 
he ап readily recognize a variety of DCIAC converters that 
may work in this capacity. 
T0034] FIG. 4B illustrates an electrical arrangement suit- 
able for use in charging a battery. DC IN 402 i buffered by 
capacitor bank 404 before entering into a step down tans- 
former 408. Step down transformer 408 reduces the voltage 
so that the voltage can safely be introduced into battery 410, 
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which is connected to ground 412 at the battery's other pole. 
Those of ordinary skillin the art readily recognize a variety of 
batteries that may work in this capacity. 

[0035] In FIG. 4C, DC IN 402 is fed into an adjustable 
фон 414, which is controlled by the controller so that the 
DC OUT 416 falls within a specified range. 

10036] FIG. 5 illustrates an adjusting apparatus S00 that 
enables adjustment of height of the electricity collecting. 
‘windsock arrangement 100 in accordance with one imple- 

mentation. As per one implementation, the height ofthe elec- 

tricity collecting windsock 102 can be adjusted usinga winch 
motor 502 and a spool S04. The winch motor 502 and the 
spool 04 can release or withdraw the tether 112 to adjust the 
height of the electricity collecting windsock 102 that js con- 
nected to the tether 112. In one implementation, this release 
and the withdrawal may be performed manually. In another 
implementation, this release and the withdrawal may be per- 

Formed automatically based on information obtained from a 
sensor system that measures atmospheric electrical energy 
being collected per unit time. If the sensor indicates that a 
current flow is diminishing, then the tether 112 is release! 
extended from the spool 804 to increase the altitude of the 
electricity collecting windsock 102 such that more statie 
charge from the atmosphere is gathered. 1f the sensor indi- 

cates that collected atmospheric electrical energy exceeds a 
preset level per unit time, the tether 112s withdrawn onto the 
Spool 504 to decrease the stanic charge being collected from 
the atmosphere 

[0037] FIG. 6а process Пом diagram illustrating aspects 
of a method consistent with implementations of the current 
Subject matter, At step 602, the functioning of the electricity 
collecting windsock arrangement 100 depends on whether 
atmospheric conditions ae windy. Ifthe atmospheric condi- 
"ions are windy, the wind 116 stretches'extends outward the 
lectricity collecting windsock 102 Step 604. Next it is 
determined whether the atmospheric electrical energy (atmo- 
‘spheric current) that is collected is in а predetermined 
Fange Step 606. Ifthe collected atmospheric electrical 
савету is in the predetermined range, the flow goes back 10 
Step 604. Ifthe current в not in the predetermined range, the 
height of the electricity collecting windsock 102 may be 
adjusted using adjusting apparatus 500, soch as the winch 
motor 502 and spool 504. One skilled in tbe art understands 
{hat other implementations may include any other adjusting 
apparatus 500, such as a pulley, a wheel mechanism, or the 
[^ 

10038] The implementations set forth in the foregoing 
description do not represent all implementations consistent 
‘with the subject mater described herein. Instead, they are 
merely some examples consistent with aspects related to the 
described subject matter: Although a few variations have boon 
described in detail herein, other modifications or additions are 
possible. In particular, further features andlor variations can 
Be provided in addition to those set forth herein. For example, 
the implementations described above сап be directed To чай 

‘ons combinations and sub-combinations of the disclosed fea- 

tures andlor combinations and sub-combinations of one or 
more features further to those disclosed herein. In addition, 
the logie flows depicted in the accompanying figures and/or 
described herein do not necessarily require the particular 
onder shown, or sequential order, 1o achieve desirable results. 
"The scope ofthe following claims may include other imple- 

meniations or embodiments 
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What is claimed is: 
1. An electricity collection apparatus comprising: 
aether and 
а windsock formed of an insulation material with a metal 

deposited onat least a portion ofthe insulation material, 
‘he metal of the windsock being electrically connected 
to the tether, the windsock to extend in a direction of 
ambient wind to provide a surface area based on the 
ambient wind, the surface area providing the metal to 
collect electrical energy from the ambient wind, the 
collected electrical energy being transfered to the 
tether 

2. The apparatus in accordance with claim 1, wherein the 
metal is deposited on at least one of opposite sides of the 
insulation material. 

з. The apparatus in accordance with claim 2, wherein the 
metal а metal selected Trom a group of metals comprising 
gold, silver, copper and aluminum. 

4. The apparatus in accordance with claim 1, wherein the 
insulation material а polyester fim. 

$ The apparatus in accordance with claim 1, wherein the 
transferred electrical energy at the tether is further transferred 
from the tether to an electricity storage device. 

6. The apparatus in accordance with claim 1, wherein the 
metal comprises conductors that are lightweight thereby 
lowing payload requirements for adjusting tbe windsock to 
n optimum location 1o be within а predetermined value, the 
optimum location comprising a eight of the windsock fom 
around level 

7. The apparatus in accordance with claim 6, wherein the 
deposited metal conductors form a pattern that maximizes the 
‘collection of the electrical energy at the optimum location. 

в An electricity collection apparatus comprising: 

avwindsock formed ofan insulation material having ametal 

“deposited onat leasta portion of the insulation material, 
the windsock to extend in a direction ofambient wind to 
provide a surface aren based on the ambient wind. the 
surface area providing the metal to collect electrical 
energy from the ambient wind: and 

an electrically condvetive tether connected with windsock 

To anchor the windsock in the direction of the ambient 
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wind, the electrically conductive tether being electri- 
ally connected to the metal of the insulation material, 
"e collected electrical energy being transferred to the 
tether. 

э. The apparatus in accordance with claim & wherein the 
metal is deposited on at least one of opposite sides of the 
insulation material 

10. The apparatus in accordance with claim 9, wherein the 
metal is a metal selected from a proup of metals comprising 
gold. silver, copper and aluminum. 

11. The apparatus in accordance. 
insulation materi а polyester film. 

12. The apparatus in accordance with claim 8, wherein the 
transferred electrical energy at the tether is further transferred 
rom the tether to an electricity storage device. 

13. The apparatus in accordance with clim 8, wherein the 
metal comprises conductors that are lightweight thereby 
lowing payload requirements for adjusting the windsock to 
an optimum location to be within a predetermined value, the 
optimum location comprising a height of he windsoek from 
‘round level 

14. Theapparatus in accordance with chaim 13, whereinthe 
metal conductors form a pattern that maximizes the collection 
of the electrical energy at the optimum location 

15. An electricity collection apparatus comprising: 

ıa windsock formed ofan insulation material the windsock 
To extend in a direction of ambient wind lo provide a 
surface area based on he ambient wind: 

(one or more electrical conductors provided on at least a 
Portion of the insulation material to collect electrical 
energy from the ambient wind; and 

an electrically conductive tether connected with windsock 
Чо anchor the windsock in the direction of the ambient 
wind the electrically conductive tether being elec 
йу connected to the one oF more electrical conductors 
provided onat leasta poqion ofthe insulation materialo 
пане the collected electrical energy from the ane or 
more electrical conductors o an electrical storage. 


th claim 8, wherein the 
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A mechanism 1o tap an electrical source which uses an aircraft 
(preferably a lighter than air balloon) tethered bya conductive 
Jine. The conductive line is extendaDwithdrav by a winch 
motor to adjust the altitude ofthe aircraft, The conductive line 
is isolated from the ground and an electrical conductor is 
connected to the conductive line and o an electrical lad. In 
{his manner, static electricity generated in the atmosphere is 
gathered for use. 
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1 
ATMOSPHERIC ELECTRICAL GENERATOR 


BACKGROUND OF THE INVENTION 


This invention relates to the production of electrical energy 
and more particularly to the production of electrical energy 
from the atmosphere 

Everyone is familiar with Benjamin Franklin s kite experi- 
‘ment of 1752. Using a kite whose string had become wet, 
negative charges from the passing clouds flowed into the 
Siring, down to the suspended key, and then imo a Leyden jar 
Via à thin metal wire. Franklin was protected by а dry silk 
String: but, when Franklin's knuckle came too close to the 
ey. he received a strong shock. Fortunately, Benjamin Fran 
‘Klin was no killed, others who tried this same experiment 
were not so lucky. 

‘Since then, the formation of lightning has remained some- 
thing of a mystery. Lightning bots are triggered when a 
negatively charged cloud base indices positive charge from 
the ground, thereby forming a “pathway” for the discharge of 
the collected electrical energy. 

Lightning ravels up to 60.000 miles per hour with а flash 
hat is brighter than ten million 100-watt lightbulbs. This 
wattage is as much power as is produced by all of the elec- 
icity plans in the United States and with a voltage of up to 
300 million vols. 

Itis this very fact, Ше power within lightning is immense, 
that has prevented any successful collection of the electrical 
energy fom lightning. The electricity in lightning is fa 100 
extreme for current technology to harness. 

‘While lightning has attracted а energy starved industrial 
‘world, no one has developed any technique lo hamess this 
naturally occurring electrical source, 

1 clear there îs a continuing пека foran electrical source 
other than carbon-based fuels and that the naturally occuring 
electricity in the atmosphere is being ignored 


SUMMARY OF THE INVENTION 


The invention is a mechanism which taps into the naturally 
occurring statie electricity in the atmosphere. Whereas here- 
fore, the attempt to garner electricity [om the atmosphere 
has focused exclusively on capturing lightning, the present 
invention syphons off the static electricity which is generated 
from any agitated air and avoids lightning. 

Lightning is only the final discharge of the static electricity 
whether that lightning i нан lightning. cloud-to- 
around lightning, orinter-cloud lightning, Orbertypes of inal 
discharges are known as hent lightning, summer lighting, 
Shoot lightning. ribbon lightning. silent lightning. ball ight 
ning, bead lightning. elves, jets, and sprites, Well before these 
discharges are observed, as the atmosphere becomes agitated 
by wind or thermal activity static electricity is being gener- 
sted 

The present invention recognizes that this static electricity 
в being formed and creates a mechanism to capture i 

The mechanism ofthis invention utilizes an аттай such as 
a lighter than air balloon. While the preferred embodiment 
uses a foil balloon, a variety of other aircraft are obvious to 
those of ordinary skill in the art, including, but no limited to: 
sliders, rubber balloons (such as weather balloons) аху. 
oriented polyethylene terephthalate polyester film balloons, 
and latex balloons. 

‘Within this discussion, the balloon is referenced, but, 
invention is not intended о be limited solely to balloons 

"The balloon is sent aloft and is tethered by a conducive 
Jine In this context, the conductive line may be any obvious 


he 
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to those of ordinary skill in the ап. For the preferred embodi- 
ment, the conductive line is а generically referred to as a 
“poly-rope” and is commercially available through а variety 
ofsources A suitable conductive line is described in US, Pat 
No, 5,203,542, entitled “Apparatus for Improved Electric 
Fence Wire Construction for use with Intensive Grazing” 
issued Apt 20, 1993, to Coley, etal, and incorporated hereialo 
by reference. 

The conductive line is played aut ofa winch to control the 
altitude of the balloon. The motor controlling the winch is 
fable to reverse direction to both extend and withdraw the 
conductive line which is wrapped around a spool on the 
winch. The winch/spool combination are part of a base unit 

їп some embodiments of the invention, the spool is con- 
structed of rubber so as 1o insulate the conductive line from 
The winch assembly. In this embodiment, only the conductive 
line is charged by the atmospheric statie electricity while the 
winch remains пешти. 

Th yet another embodiment, the winch/spool are part of a 
base unit which itself isolated fom the ground by an insu- 
Imor. In this embodiment, the entire base unit is charged by 
the atmospheric static electric 

A conductor, such as an insulated wire, is electrically con- 
nected to the conductive Jine. In one embodiment, where the 
conductive line is electrically isolated from the spool and 
‘winch motor. the conductor i connected tothe conductive 
Tine In the embodiment where the conductive line is electri- 
cally connected to the base unit, then the conductor is con- 
nected anywhere on a metallic base unit 

"The other end of the conductors connected to a load. The 
Joan this case can be any of variety of electrical ок well 
known to those of ordinary skill in art, including. bot aot 
Грей to a motor а battery system, or the electrical prid for 
the system, 

Ta e prefered embodiment, a senor array is used io 
monitor the activities both at the base unit (such as electrical 
‘low within the conductor) and in the surrounding locale. 

A sensor monitoring the electrical low (ie. voltage and/or 
current) within the conductor is used to monitor the electrical 
activity within the conductor. 

Inthe preferred embodiment, a lightning sensor monitors 
{or lightning activity within the locale. Аз noted earlier, the 
electrical characteristic of lightning is so extreme that ideally 
this discharge is avoidedasit might damage the mechanism of 
this invention. 

The sensor array is utilized by a controller, such as micro- 
processor, programmed to operate the mechanism as outlined 
herein. 

“The controller operates the winch motor to extend or with- 
draw the conductive line and by extension the altitude of the 
balloon The controller is programmed to operae the winch 
by monitoring the electrical characteristics of the conductor 
and adjusting the balloon's altitude to maintain these charac- 
teristics within the conductor within а preset range. 

“This preset range is established either in the base program- 
ming ol the controller or is established by an operator of the 
system, 

As example, by controlling the amount of curent being 
withdrawn fiom the atmosphere, the mechanism operates 
Within safe range and also provides a relatively stable cur- 
Fen low from which а variety of activities can take place 
(uch as DC-AC conversion) 

The controller also utilizes the lighting sensor to protect 
the mechanism from a lightning strike. Should lightning be 
detected within a pre-determined ange (as established by the 
software or defined by an operator), then the balloon is pulled 
down to minimize the risk of damage from a lightning strike. 
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The invention together wth various embodiments thereof 

willbe more fally explained by the folowing description of 
the accompanying drawings. 


DRAWINGS IN BRIEF 


FIG. 1 diagrams the preferred embodiment of the inven- 

FIG. 2 illustrates the collection of the negative charged 
particles in the atmosphere. 

FIG. 3 is a flowchart of the operation of the controller for 
the prefered embodiment of the invention. 

FIGS. 4A. 4B, and 4C are clecricl schematics for han- 
‘ding tho static charge rom the atmosphere. 

FIG. S illustrates а conductive line used їп the preferred 
embodiment of the invention. 

FIGS. 6A and 6B illustrate an alternative conductive line 
‘creating an ionized pathway for the Пом of the static charges 
Trom the atmosphere 

FIG. 7 illustrates the controller of an alternative embod 
ment and the associated safety devices. 

FIGS. SA ond 8 illustrate wo embodiments of enhanced 
electrical collection leads 


DRAWINGS IN DETAIL 


FIG. 1 diagrams the preferred embodiment of the inven- 
sion 

"Balloon 10 is an aircraft which, in this illustration, is а 
lighter than аи balloon. Wings 104, extending irom the body 
of balloon 10. provide additional it in air Dow 18. Тай 108 
helps to stabilize balloon 10. 

Balloon 10 is tethered to the ground via conductive line 12. 
As noted earlier. a variety of configurations and materials are 
available to serve as conductive line 12. In this illustration, a 
poly-wire is used Polyawire is commercially available 
through а variety of vendors, including. but not limited to 
Jeffers Livestock and Zareba Systems, Inc, of Ellendale, 
Minn. 

In this embodiment, located proximate to balloon 10, is an 
electrical collection enhancement lead П which assists in the 
collection of the satie eletial charge in the atmosphere. 
Electrical collection enhancement lead 11 is configured to 
attract the statie charge and conduct the charge into the con- 
ductive line 12. 

"The electricity ows down the conductive line into spool 
13, where the conductive line 12 is collected and either with- 
drawn or dispensed through operation of winch motor 14 

"Winch motor 14 and spool 13 are mounted onto base unit 
16 which в electrically isolated from ground 7 wing insulator 
17. Note, in this embodiment of the invention, when electric- 
ity seing collected from the atmosphere, the entire base unit 
16 becomes charged. In another embodiment ofthe invention, 
spool 13 is constructed of rubber, thereby preventing base 
‘unit 16 from becoming charged, thereby restricting the charg- 
ing from the atmosphere to only conductive line 12. 

‘In this embodiment, conductor $ connected to base unit 
16 (since the entire base unit 16 is charge and the base unit 
is metallic) to communicate the electrical current to load 5. 
Conductor 6 is ideally an insulated wire. 

The electrical current through conductor 6 is measured 
using senior 

"In thealtemative embodiment discussed above. where only 
the conductive line 12 is charged, then conductor 6 is con- 
nected to conductive line 12 

Controller 15, located in this embodiment on base unit 16, 
operates winch motor 14 in response to signals from sensor 8 
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measuring the current being discharged to load 5) to maia- 
tin the current ow within a pre-defined range. As the current 
‘ow diminishes, then the conductive line 12 extended from 
spool 13 1o increase the altitude of balloon 10 o that more 
static charge from the atmosphere is gathered: as the current 
How falls exceeds a preset level, conductive line 12 is with- 

drawn ошо spool 13 to decrease the statie charge being col 

lected from the atmosphere. 

“The range of current fow through conductor 6 is ideally set 
by the program, although some embodiments of he invention 
permit an operator to establish this range of operation. 

In an alterative embodiment, the sensor monitoring con- 
ductor 6 monitors the voltage therein. 

Inthe preferred embodiment ofthe invention, controller 15 
is also equipped with a lightning sensor 19. Та this embodi- 
‘meat, when lightning is sensed within а preset range, then 
substantially all of conductive line 12 is wound nto spool 13 
то pull balloon 10 near the ground and protect the entire 
mechanism from being damaged from a lightning discharge. 

їп the preferred embodiment, the "sae" distance form 
lightning is set in the programming of controller 18 and is 
ideally two miles; other embodiments permit the operator 1o 
“safe” distance. 

There are a varicty of lightning sensors wellknown to those 
of ordinary skill in the ап, including, but not limited to those 
described in: US, Pat, No. 7,016,785, entitled “Lightning 
Detection" issued to Makela, etal. on Mar: 21, 2006: U.S. Pat. 
No. 6,829.91 1, ented “Lightning Detection and Prediction 
Alarm Device" issued to Jones, ct al. оп Рес. 7, 2004; US. 
Pat. No. 7.200.418, entitled "Detection of Lightning” issued 
то Karikuranta, et al. оп Apr. 3, 2007; and US. Pat. No. 
(6961,62, entitled "Systems and Methods fr Spectral Cor 
tected Lightning Detection” issued to Murphy oa Nov. 1, 
2005; ай of which are incorporated erento by reference. 

In another embodiment of the invention, controller 15 is 
not located оп base unit 16. rather i is remote and commu: 
nicates its control signals lo winch molor 14 using radio 

FIG. 2 illustrates the collection of the negative charged 
particles in the atmosphere, 

Statie charges 23 are generated in the atmosphere by agi- 
tatedait Thesestatie charges are often collected atthe bottom 
огош, but exist in other environments as well 

Balloon 21 is extended nto this strata of statie charges 23 
which are then atracted o conductive line 12 to fow 10 base 
"mit 22 and then onto oad 5. 

"By increasing or decreasing the altitude of balloon 21 
(defined hy the length of the extended conductive line 12), 
conductive line 12 is selectively exposed to varying densities 
and levels of the static charge strata, and by extension, the 
current fow or voltage is increased or decreased. 

FIG. isa flowchart ofthe operation of the controller for. 
the prefered embodiment of the invention. 

Once the program starts 30, the lightning sensor is checked 
to determine if lightning has oecured within the unsalo range 
SIA, if it has, then the balloon is lowered 32A, and the 
‘rogram continues monitoring the status of lighting until no 
Tightning is detected. 

When the lightning status is acceptable, then the current 
within the conductor is cheeked to se if the curent is within 
the prescribed range 318. If the corrent is acceptable (within 
харро) te program retums to chock the lightning status 31А; 
Otherwise a determination is made to see if the current is 
above the prescribed range SIC. 
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fhe curent is above the prescribed range, then the ahi- 
tude of the balloon is withdrawn a set amount 32B (ideally 
twenty-five feet) and the program loops back to see if the 
current is within range 31B, 

Ifthe current is below the prescribed range, hon the ahi- 
tude of the balloon is extended a set amount 32C (ideally 
twenty-five feet) and the program loops back to se if the 
currentis within range ID. 

“In this manner of feed-back and minor adjustments in the 
altitude of the balloon, the current is maintained within a 
prescribed range which can be handled by the downstream 
саса! system. 

As notad earlier, some embodiments ofthe invention moni 
tor the voltage instead of the current- 

FIGS. 4А, 48, and 4С are electrica] schematics for han- 
dting the static charge from the atmosphere. 

Ву maintaining the voltage being collected in a prescribed 
range, an electrical conversion system is easily designed. 
While FIGS. 4A, 4B, ond 4C illustrate some electrical con- 
figurations, those of ordinary skill in the art readily recognize 
a variety of other configurations which will serve the same 
Function, 

Referencing FIG. 4А, Direct Current In (DC IN) 40 is 
buffered by а gang of capacitors 41 before being communi- 
cated 19 a DCAC converter 42. The DC/AC converter con- 
Verts the direct current ito а ап alternating current suitable 
for placement over an existing electrical grid 43 such as 
normally found from a powerplant 

Those of'ordinary skillin the art readily recognize a variety 
of DC/AC converters, including, but not limited to: U.S. Pt 
No, 7,394,671, entitled “Controller IC, DC-AC Conversion 
Apparatus, and parallel running system of DC-AC Conver 
Sion Apparatuses” issued o Fukumoto, et al- on Jul. 1, 2008; 
and, US. Pat. Мо. 733066, entitled “DC-AC Converter” 
issued o Lee, et al. on Feb, 2, 2008; all of which are ieor- 
porated hereinto by reference. 

FIG. 4B illustrates an electrical arrangement suitable for 

ıa battery. DC IN 40 is buffered by capacitor 
entering into a step down transformer 43. Step 
down transformer 43 reduces the voltage so that the voltage 
San safely be introduced into battery 44 which is connected to 
‘ground 48 at the battery's other pole. 

Those of ordinary skill in the art readily recognize a variety 
of batteries which will work in this capacity, including, but 
nor limited to those described in: U.S. Pat: No. 7.378.181, 
entitled “Electric Storage Battery Construction and Manufoc- 
Ture” issued to Skinlo on May 27,2008; U.S. Pat. No. 7388, 
350, entitled "Battery with Electronic Compartment” issued 
do Wright on Jun. 17, 2008; U.S. Pat. No. 7.397.220, entitled 
“Connection Member and Battery Pack” issued to Uchida, et 
al. on Jul. B, 2008: and, US, Pat, No. 7.375492, enti 
“Inductively Charged Batery Pack" issued to Calhoon, et al 
оп May 20, 2008; all of which are incorporated hereinto by 
reference 

In FIG. АС, DC IN 40 is fed into an adjustable rheostat 46 
‘which is controlled by the controller so thatthe DC OUT 47 
falls within a specified range. 

TIG. 8 illustrates а conductive line used in the preferred 
embodiment of the invention. 

This type of conducive line is commonly called poly ire 
and consists af multiple interwoven strands of plastic SOA 
and UD woven into a cord or rope arrangement having inter- 
{ined therein exposed metal wires SLA and 51B. While this 
illustration shows two plastic strands and two metal wires, 
any number of possible combinations is possible. 
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The exposed metal wires SLA and SIB roc the atmo- 
sphere statie change and transmit the charge down to the base 
"ui (not shown). 

FIGS. 6A and 6B illustrate an alternative conductive ine 
creating an ionized pathway forthe fw of the statie charges 
from the atmosphere. 

“This conductive line utilizes a tube 60 having an outer layer 
62 of PET Film (Biaxtally-oriented polyethylene terephtalate 
polyester film) which provides exceptionally high tensile 
Strength andis chemically and dimensionally stable. The tube 
has an ideal diameter of between two and three inches, 

An interior metal coating 61 provides an initial conduit for 
the low of айе charge. The stanic charge through the metal 
forces the tube to expand due to the repulsion experienced by 
Tike charges. Further, the fow of electricity causes the interior 
of the tube 60 10 become ionized to provide an additional 
pathway for the atmospheric state charges to the base unit 
(oot shown). 

Because outer layer 62 provides a gas barrier, the resting 
ionization is not dissipated by ай currents, thereby providing 
a highly stable pathway. 

FIG. 7 illustrates the controller o an стоне embodi- 
ment and the associated safety devices: 

In this embodiment, controller box 70, resting on insulat- 
ing podi 72, isin communication with the sensors as described 
above. Using the input from these sensors, when there is fow 
гаваней through the base unit, warning ashing ight 71 
js illuminated. To electrically neutralize the mechanism, 
Switch 73 is activated to pass any existing current into the 
sound 74. 

FIGS. ВА and 8B illustrate so embodiments of enhanced 
electrical collection leads 

Referencing FIG. ВА, enhanced electrics] collection lead 
82 is a wire mesh which is in electrical communication with 
conductive line 8I and balloon 80. Because of the significant 
amount of metal exposed by enhanced electrical collection 
ead 82, more static electricity from the atmosphere is drawn 
tothe collection lead 82 and then down conductive ine 81 10 
the hase ши (not shown). 

Conductive lead 82 is positioned proximate to balloon 80, 

1n FIG. 8B, poly-wire 83 has enhanced electrical collection 
leads 84 wrapped therearound. Collection leads 84 have 
pointed ends 85A and 88B which havea propensity to tet 
More electricity than rounded ends do. 

H is clear from the foregoing that the present invention 
captures an entirely new source of electrical energy: 


What is claimed is; 

1. A mechanism to tap an electrical source comprising 

з) a Tighter tban ай balloon suspended in the atmosphere, 

bya base unit having a spool of conductive lineon a winch 
moter, опе end of sad conductive line secured to said 
Tighter than air balloon, a portion of said conductive ine 
collecting electricity in the atmosphere, said winch 
motor capable of selectively extending or withdrawing 
Said conductive line from said spool: 

9 an insulator electrically isolating said conductive line 
from ground; 

û) a conductor having a first end electrically connected to 
Said conductive line and a second end electrically con- 
pected to koad being powered by collected electricity 
fom said conductive lines 

e) an electrical flow sensor monitoring electrical flow 
through said conductor and generating an electrical flow 
indica indicative of said electrical low in said condac 
tor; and, 
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ў, 
y a controller receiving sid electrical ow indicia and 
selectively operating sid winch motor such that said 
сесси! ow indicia remains within a selected eporat- 

ing range. 

2, The mechanism to tap an electrical source according to 
claim, wherein sid selected operating range i established 
by an operato. 

3. The mechanism to tap an electrical source according to 
lim 2, fier including a warning light activated when said 
electrical fo indicia is non-zero. 

4. The mechanism 1o tap an electrical source according to 
аша 

э) farther including a lightning sensor generating a light- 
ning presence indicia indicative of lightning within a 
prescribed range, said presence indicia being communi 
ate to said controller, nd, 

b) wherein said control mechanism, in response to said 
lightning presence indicia, operates said winch motor to 
withdraw substantially all of said conductive line onto 
said spool. 

в. The mechanism to tap an electrical source acconding to 
claim 4, wherein said proscribed range is established by an 
perator 

%. The mechanism to tap an electrical source acconding to 
clim 1, further including an electrical collection enhance- 
ment lesd in electrical contact with a first endo said cond: 
ive material, sti electrical collection enhancement lead con- 
gured to attract statie electricity. 

7. The mechanism to tap an electrical source according to 
lim 6, wherein said electrical collection enhancement lead 
is positioned proximate o said lighter tban air balloon. 

8. The mechanism to tap an electrical source according to 
chim 7. wherein said cleetrical collection enhancement lead 
includes at least two pointed electrical conductos 

9. The mechanism to tap an electrical source according to 
lim 1, wherein said insulator electrically isolates said con- 
ductive Tine rom ssid winch motor: 

10. The mechanism to tap an electrical source according to 
claim 1, wherein said insulator electrically isolates said base 
unit from ground. 

11. A mechanism comprising: 

a) an airborne айстай having a conductive line secured to 

а winch capable of extending or withdrawing said con- 
ductive ine frorn a spool, when sid airborne aircrall is 
lot said conductive line collecting electricity from the 
mosphere: 

ba conductor having a first end electrically connected to 
Sid conductive line and a second end electrically con 
nected lo a Joad such that collected electricity fom said 
conductive line powers said load 
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©) an electrical flow sensor monitoring electrical fow 
through said conductor and generating an electrical low 
indicia indicative of said electrical flow in said conde- 

tor; and, 

дуа controller receiving said electrical flow indicia adjust- 
ing an altitude оГ said airbome aircraft via said winch 
such that said electrical fow indicia remains within a 
Selected operating range. 

аз, The mechanism to tp an electrical source according to 

Em 
s) further inching aiming sensor communicating with 
said controller: and, 
в) wherein said controller, in response to selected signals 
"som said lightning sensor withdraws substantially all of 
said conductive line. 
13A mechanism to tap an electrical source comprising: 
2) a йет than air balloon suspended in the atmosphere: 
5) a base unit having a spool of conductive line on a winch 
motor опе end ofsaid conductive line suspendedby said 
balloon. a portion of said conductive ine collecting elec- 
tricity from the atmosphere, said winch motar capable of 
adjusting an altitude of said lighter than air balloon by 
Selectively extending or withdrawing said conductive 
Tine fom said spool: 
cj conductor having а first end electrically connected to 
Said conductive line and a second end electrically con- 
‘ected to a load being powered by said collected elec- 
"су from said conducive lines 
уа sensor array lavi 
1) an electrical flow sensor monitoring electrical flow 
through suid conductor and generating an electrical 
Slow indicia indicative of said clecricl flow in said 
conductor, and, 

2) lightning sensor monitoring existence of proximate 
"ighining: and. 

e) a controller responsive о said electrical flow indicia 
from said sensor array to selectively operate said winch 

14. The mechanism to top an electrical source according to 

E 

3) further including a waming light; and 

b) wherein said controller activates said waming light 
shen said electrical Tow in said conductor is non-zero. 

18, The mechanism to tap an electrical source according to 

claim 14, further including an electrical collection enhance- 
ment lead in eloctrical contact with said conductive material, 
said electrical collection enhancement lead configured to 
‘tract statie electricity and positioned proximate to said 
Tighter than air balloon. 
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6n ABSTRACT 
An antenna far the collection of atmospheric statie electricity 
in which an electrically conductive hub is suspended fo 
balloon or blimp via a tether, The hub is either solid or uses a 
spokelarm arrangement: А number o rods extend from the 
hub enhance the collection of atmospheric statie electricity. 
The collected atmospheric electricity is conducted from the 
mods to an electrical connection where the electricity is con- 
ducted o earth via a conductive line, 
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1 
ATMOSPHERIC STAT 
соп 


c ELECTRICITY 
TOR 


‘Thisisa continuation in part of US, patent application бег 
No. 1218297, filed on Jul. 14, 2008, now USS. Pat. No. 
7,855,476 and entitled, "Atmospheric Electrical Generator" 


BACKGROUND OF THE INVENTION 


This invention relates tothe production of electrical energy 
and more particularly to the collection of statie electricity 
Trom the atmosphere 

Everyone is familiar with Benjamin Franklin's kite experi- 
теш of 1752. Using a kite whose string had become wel 
negative charges from the passing clouds flowed into the 
string, down to the suspended key, and then i 
via a thin 
String: but, when Franklin's knuckle came too close to the 
Key he received a strong shock. Fortunately, Benjamin Fran- 
klin was no killed, others who tried this same experiment 
were not so Tacky. 

"Since hen, the formation of lightning has remained some- 
thing of a mystery. Lightning bolls are triggered when a 
negatively charged cloud base induces a positive charge from 
the ground, thereby forming а “pathway” Por the discharge of 
the collected electrical energy. 

‘Lightning ravels up to 60000 miles per hour with а fash 
that is brighter than ten million 100-watt lightbulbs. This 
Wantage is as much power as is produced by all of the elec. 
icity planis in the United Ses and with a voltage of up lo 
300 milion vos 

Itis this very fct Ше power within lightning is immense, 
that has prevented any sucessful collection ofthe electrical 
energy Irom lightning The electricity in lightning is Ta 100 
extreme Tor current technology 1o hames. 

While lightning has aaracted а energy starved industrial 
world, no one has developed any technique fo hamess this 
naturally occurring electrical source. 

tis clear there is a conlinuing need foran electrical source 
other than carbon-based fuels and that the naturally occuring 
electricity in the atmosphere is being ignored. 


SUMMARY OF THE INVENTION 


те invention is a mechanism which taps into the naturally 
occurring static electricity in the atmosphere. Whereas here- 
fore, the attempt to garner electricity fom the atmosphere 
has focused exclusively on capturing lightning, the present 
invention syphons off the static electricity which is generated 
fom any agitated air and voids lightning. 

Lightning isonly the final discharge ofthe static electricity 
whether that lightning is intacloul lightning. cloud-to- 
round lightning, or inter-cloud lightning. Other types of inal 
discharges are known as heat lightning, summer lightning, 
sheet lightning, ribbon lightning. silent lightning. ball ight 
ning, bead lightning, elves, jets, and sprites, Well before these 
discharges are observed, as the atmosphere becomes agitated 
by wind or thermal, static electricity is being generated. 

“The present invention recognizes that this static electricity 
is being formed and creates a mechanism to capture й 

The mechanism ofthis invention utilizes an aircraft such as 
a lighter than air balloon. While the preferred embodiment 
ех а foil balloon, а variety of otber airera are obvious to 
those of ordinary skill in the ап, inching, but not limited to: 
sliders, nibher balloons (such as weather balloons) biaxially- 
Oriented polyethylene terephthalate polyester film balloons, 
and latex balloons: 
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Within his discussion, the balloon is referenced, Би, the 
invention is mot intended be itid solely o balloons. 

The balloon а soa dll and is tethered by a conductive 
Tine. In this conet, бе conductive line may be any obvious 
10 those of dir skillin the art For the prefer embodi 
ment the conducive line i à веса мой o as a 
“poly-rope” and is commercially available tough а variety 
cf sources. sutableconducr ines described US. Pt 
№ 5,203,542, ened “Apparatus or Improved Electric 
ence Wire Construction for we with Intensive Grazing” 
issued Apr. 20,1993, ro Coley, а incorporatedhesiato 
by reference. 

The conductive line is played ош ofa winch to control the 
atitude of the ballon. The motor controlling the winch is 
able wo reverse direction to both extend and withdraw the 
Conductive line which is wrapped around а spool onthe 
‘winch. The wincl/spool combination are рап of a base uti 

in sone cnbodiments ofthe invention te spool eon 
structed of rubber so аз 1o insulate the conductive line iom. 
the winch assembly. la this embodiment only the conductive 
Jin is charged by the atmospheric siatie cicetriclty while the 
‘wich remains neta 

in yet another embodiment, the winch/spool are part ofa 
ase uit which ie isolare rom te ground by an insu- 
dar In this cmbodinent the сайт base unt charged by 
the atmosphere stati elec: 

“A conducior, such as an insulated wie, 
nected o the conducive ie. 1а one embodiment, where the 
Conductive line i тойу ношка fom the spool and 
inch motor the condor is connected tothe conductive 
Tin Inthe bodiment where te conductive ine select 
cally connected to the base шй, then the conductor is con 
телей anywhere on a metalic base unit 

“Tether end of tne conductors connected to lod. The 
adin this case can beany ofa variety of electrical loads well 
known to those of ordinary skill in ап, including, but ot 
Timited о атыи, a banery system, or he ceci grid for 
the system. 

Ta e prefered embodiment, a sensor атау is used io 
monitor e acies bot at the bose unit (uc as йылы. 
ow within the conducor and in the surrounding сше. 

Anse monitoring the electrical ow (e. voltage andlor 
curent) within the conductor is sed to monitor the electrical 
Sty within he conducta. 

Th the preferred embodiment, ightnng sensor monitors 
Jor lighting activity within the locale. As ated сне, the 
Чапа! characteristic of lightning sso extreme tha aly 
{hisdschageisvoidedasitmigh damage he mechanisn of 
this invention 

The sense may istilized by a controller such as miro 
processor programmed о operate the mechanism as outlined 
ка 

“The contoller operates the winch motor to extendor with 
draw the conductive line and by extension the ate of the 
Palloon. The controller is programmed to operate the winch 
by monitoring the electrical characteristics ol the conductor 
and adjusting the ballon s аййшде Ю maintain these charac 
teristics within tbe conductor within a preset range 

"Tis preset anges established ra he base propa 
sing of tie contoller or established by an operator ofthe 
VS example, by сина the amount of curent being 
widmen fom the atmosphere, the mechanism operates 
lina safe range and alo provides a relatively sale cur 
теш flow from which a variety of activities can take place 
{such as DC-AC conversion) 


is electrically con- 
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The controller also ийле the lighting sensor to protect 
the mechanism from a lightning strike, Should lightning be 
detected within a pe-detemnine range (as established by the 
software or defined by an operator, then the balloon is pulled 
down to minimize the risk of damage from a lightning strike. 

"An aspect ofthe present invention is the use of an antenna 
which are used o collect the atmospheric statie electricity: 
The antenna is shaped as a hub which is suspended from the 
Mlimphalloon The hub is ideally spoked shaped although an 
alternative embodiment uses а soli hub. 

‘A number of mds extend from the hub so as collect atmo- 
sphere statie electricity These rods are ideally rounded at the 
ends o enhance the attraction of the atmospheric static elec- 
ticity. 

The collected atmospheric electricity is conducted from 
the mds to an electrical connection on the hub where the 
electricity is conducted to à power plant on earth such as 
described above. 

The invention together with various embodiments thereof 
will be more fally explained by the following description of 
he accompanying drawings- 


DRAWINGS IN BRIEF 


e preferred embodiment of the inven- 


iG. 2 ists the colton of бе negative chu 
parc in o шоке. 

TIG 3 isa och ofthe operation ofthe controler fr 
the peed enbodiner ofthe mention 

HGS 4A, 4B, and 4 are letra schematics for ar 
ling these ago the tonne 

TG анне a conducive ine ей i the prefered 
роки of бе invention: 

PIGS. 64 and 68 sate гв mai conductive line 
crating an onze pay forte ow oe sate canes 
ftom th atmos 

TG. 7 lusts the contol а alternative embodi- 
menta the ecocated fy vos 

TIGS ЗА and lsat ow embodies of enhanced 
а olan lea 

TIGS. DA and re de viens and top views of an 
embodiment ofthe antenna usd Collected манере 
unes 

TIG: 10 ia top view of an lerativeembodinent of he 
antena ofthis ction 

TIG ia de viv of yet nother trate eno 
mex Of th antenna шей collect orp ceci 

G12 he prefered embodiment ofthe ameta of his 


DRAWINGS IN DETAIL 


FIG. 1 diagrams the preferred embodiment of the inven- 

Tilloon 10 is ап айстий which, in this illustration. is a 
lighter than air ballon. Wings 104, extending from the body 
of balloon 10, provide additional it in air low 18. Tail 108 
helps to stabilize balloon 10. 

Balloon 10 is tethered to the round via conductive line 12. 
As noted earlier, a variety of configurations and materials ane 
available 10 serve as conductive line 12. In this illustration, a 
poly-wire is used. Poly-wire is commercially available 
rough a variety of vendors, including but not limited to: 
Jeffers Livestock and Sarcha Systems, Inc. of Ellendale, 
Minn. 
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In this embodiment, located proximate 1o balloon 10, is an 
electrical collection entameement led 11 which assists in the 
collection of the siatie electrical charge in the atmosphere. 
Flectrical collection enhancement lead 11 is configured 10 
attract the statie charge and conduct the charge into the con- 
ductive line 12. 

‘The electricity flows down the conductive line into spool 
эз, where the conductive line 12 is collected and either with- 
drawn or dispensed through operation of winch motor 14, 

"Winch motor 14 and spool 13 are mounted onto base unit 
16 whichiselectrically isolated from ground Tusing insulator 
17. Note, in this embodiment of the invention, when electric- 
ity is being collected rom the atmosphere, the entire base unit 
16 becomes charged. In another embodiment ofthe invention, 
spool 13 is constructed of rubber, thereby preventing base 
unit 16 from becoming charged, thereby restricting the charg- 
Jing from the atmosphere to only conductive ine 12. 

Tn this embodiment, conductor 6 is connected to base unit 
16 (since the entire base unit 16 is charged and the base unit 
is metalic) to communicate the electrical current o Toad $. 
Conductor 6 is ideally an insulated wire. 

"The electrical current through conductor 6 is measured 
using sensor 

'Inthealtemative embodiment discussed shove, where oly 
the conductive line 12 is charged, then conductor 6 is con. 
nected to conductive line 12. 

Controller 15, located in this embodiment on base unit 16, 
operates winch motor 14 in response to signals from sensor 8 
(measuring the current being discharged to load 5) to maia- 
tain the current fow within a predefined range. As the current 
Slow diminishes, then the conductive line 12 extended from 
spool 13 1o increase the altitude of balloon 10 o that more 
static charge from the atmosphere is gathered; as the current 

is with- 
drawn onto spool 13 o decrease the statie charge being col 
ected from the atmosphere. 

“The range of current fow through conductor 6 is ideally set 
by the program, although some embodiments ofthe invention 
permitan operator to establish this range of operation. 

їп an alternative embodiment, the sensor monitoring con- 
ductor monitors the voltage therein 

In the preferred embodiment of the invention, controller 15 
is also equipped with a lightning sensor 19. In this embodi- 
ment, when lightning is sensed within a preset range, then 
Substantially all of conductive line 12 is wound onto spool 13 
{0 pull balloon 10 near the ground and protect the entire 
mechanism from being damaged from а lightning discharge. 

їп the preferred embodiment, the “safe” distance form 
lightning i set ia the programming of controller 18 and is 
ideally two miles; other embodiments permit the operator to 
“safe” distance. 

“There area variety oflightning sensors well known to those 
of ordinary skill in the ar, including, but not limited to those 
described in: US. Pat, No. 7.016.785, entitled "Lightning 
Detection" issued to Makela, et al. on Mac. 21, 2006: U. 
Pun. No. 6,829.91 1, entitled “Lightning Detection and Pedic 
tion Alarm Device” issued to Jones, et al. on Dee, 7, 2004; 
US. Ри. No. 7.200.418, entitled “Detection of Lightning” 
issued to Karkuanta etal- on Apr. 3, 2007: andUS. Pat. No. 
6961.662. entitled "Systems and Methods for Spectral Cor- 

" issued to Murphy on Nov. 1, 
‘of which are incorporated hereinto by reference. 
In another embodiment of the invention, controller 15 is 
not located оп base шй 16, rather it is remote and comm 
cates its control signals to winch molor 14 using radio 
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FIG. 2 illustrates the collection of the negative charged 
particles in the atmosphere. 

latc charges 23 are generated in the atmosphere by agi- 
{atedair These static charges are often collected at the bottom 
of clouds, but exist in other environments as well 

Balloon 21 is extended into this strata of statie charges 23 
which are then attracted o conductive line 12 to Dow to base 
‘unit 22 and then onto load 5. 

By increasing or decreasing the altitude of balloon 21 
(defined hy the length of the extended conductive line 12) 
conductive line 121 selectively exposed to varying densities 
and levels of the statie charge strata, and by extension, the 
current flow or voltage is increased or decreased. 

FIG. 3 is a flowehan of the operation of the controller for 
the prefered embodiment of the invention. 

‘Once the program starts 30 the lightning sensor is checked 
to determine flighting has occured within the unsafe range 
МА, if it has, then the balloon is lowered 32A, and the 
program continues monitoring the status of lightning until no 
Tightning is detected. 

‘When the lightning status is acceptable, then the current 
within the conductor is checked to see if he current is within 
the prescribed range MB. If the current is acceptable (within 
rango) the program retums to check the lightning status MA; 
Otherwise à determination is made to see if the current is 
above the prescribed range MC. 

the current is above the prescribed range, then the ahi- 
tude of the balloon is withdrawn a set amount 32B (ideally 
twenty-five feet) and the program loops back to soe if the 
current is within range В. 

Ifthe current is below the prescribed range, then the ali 
tude of the balloon is extended а set amount 32C (ideally 
twenty-five feet) and the program loops back to see if the 
current is within range 31B 

‘In this manner of feed-back and minor adjustments in the 
altitude of the balloon, the current is maintained within a 
prescribed range which can he handled by the downstream 
electrical system. 

As notad earlier, оше embodiments ofthe invention moni 
tor the voltage instead o the current 

FIGS. 4A, 4B, and 4C are electrical schematics for han- 
dling the statie charge frorn the atmosphere. 

Ву maintaining the voltage being collected in a prescribe 
range, an electrical conversion system is easily designed. 
While FIGS. 4A, 4B, and 4C illustrate some electrical con- 
багай, those of ordinary skill in the art readily recognize 
a variety o other configurations which will serve the same 
funcion. 

Referencing FIG. 4А, Direct Current la (DC IN) 40 is 
buffered by а gang of capacitors 41 before being communi- 
cited lo a DCAC converter 42, The DC/AC converter con- 
Verts the direct curent ito а an alternating current suitable 
for placement over an existing electrical grid 43 such as 
normally found from a posce lant. 

"Thoscofondinary skillin thc art readily recognize a variety 
of DC/AC converters, including, but not limited to: U.S. Pat. 
№. 7,394,671, entitled "Controller IC, DC-AC Conversion 
Apparatus, and parallel running system of DC-AC Conver 
Sion Apparatuses” issued o Fukumoto, et al. on Jul. 1, 2008; 
and. US. Pat. No. 1330,36, entitled “DC-AC Converter 
issued o Lee, et al, on Feb, 2, 2008; all of which are incor 
porated hereinto by reference. 

FIG. 48 illustrates an electrical arrangement suitable for 
use in charging a battery. DC IN 40 is buffered by capacitor 
bank 41 before entering into а step down transformer 43. Step 
down transformer 43 reduces the voltage зо at the voltae 


6 
can safely be introduced into battery 44 which is connected 
‘round 48 at the battery's other pole. 

“Those of ordinary skill inthe ап readily recognize а variety 
of batteries which will work in this capacity, including, but 
not limited to those described in: U.S. Pat No, 7.378.181. 
entitled “сие Storage Banery Construction and Мапи: 
"un" issued to Skinlo on May 27, 2008; U.S, Ри. No. 7.388, 
350, entitled "Battery with Electronic Compartment” issued 
to Wright on Jun: 17, 2008; US. Pat. No. 7397,220, entitled 


i» “Connection Member and Battery Pack issued to Uchida, et 


ilL on Jul. 8, 2008; and, US. Pat, No. 7575492, entitled 
“Inductively Charged Battery Pack" issued to Colhoon, et al. 
оп May 20, 2008: all of which are incorporated hereinto by 
reference, 

In FIG. AC, DC IN 40 is fod into an adjustable rheostat 46 
‘whichis controlled by the controller so that the DC OUT 47 
{alls within a specified range. 

IG. S illustrates a conductive line used in the preferred 
embodiment of the invention. 

This typeof conductive line is commonly called poly-wire 
and consists of multiple interwoven stands of plastic SOA 
and SUB woven into a cond or rape arrangement having inter- 
twined therein exposed metal wires SLA and S18. While this 
‘hsration shows two plastie strands and two metal wires, 
any number of possible combinations is possible. 

The exposed metal wires SLA and STB atroci the atmo- 
sphere statie charge and transmit the charge down to the base 
"ui (not shown). 

FIGS, 6A and 6B illustrate an alternative conductive line 
‘creating an ionized pathway for the flow of the static charges 
Trom the atmosphere 

This conductive line utilizes a tube having an outer layer 
62 of PET Film (Biaxislly-oriented polyethylene terephtalate 
polyester film) which provides exceptionally high tensile 
Strength and is chemically and dimensionally stable. The be 
has an ideal diameter of between two and three inches. 

An interior metal coating 61 provides an initial conduit for 
the flow of static charge. The stanic charge through the metal 
forces the tube to expand due o the repulsion experienced by 
Tike charges. Further, the ow af electricity causes the interior 
of the tube 60 to become ionized to provide an additional 
pathway for the atmosphere stanic charges to the base unit 
(oot shown). 

Because outer layer 62 provides a gas barrier, the resulting 
ionization is not dissipated by ай currents, thercby providing 
a highly stable pathy. 

IG. 7 illustrates the controller of an alternative embodi 
ment and the associated safety devices: 

In this embodiment, controller box 70, resting on insulat- 
ing pad 72, isin communication with the sensors as described 
above. Using the input from thse sensors, when there is fow 
of electricity through the base unit, warning flashing light 71 
js illuminated. To electrically neutralize the mechanism, 
swich 73 je activated to pass any existing current ino the 
ground 74. 

FIGS, ВА and 8B illustrate two embodiments of enhanced 
авс collection leads 

Referencing FIG. ВА, enhanced electrical collection lead 
82 is a wire mesh which is in electrical communication with 
conductive line 81 and balloon 80. Because of the significant 
"amount of metal exposed by enhanced electrical collection 
lead 82, more statie electricity from the atmospheres drawn. 
tthe collection lead 82, and then down conductive ine 81 10 
the base unit (not shown). 

Conductive lead 82 is positioned proximate to balloon 80. 

In FIG. 8B. polywire83 has enhanced electrical collection 
leads 84 wrapped therearound. Collection leads 84 have 
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pointed ends 85A and 8SB which have a propensity to attract 
than rounded ends do. 

ЭА and ЭВ are side views and top views of an 
embodiment of the antenna used to collected atmospheric 
electricity. 

‘Blimp 90 supports antenna 92 via tether 91 which is 
tached to antenna 92 by connection 94. In this embodiment, 
amenna 92 is made of electrically conductive material and is 


ideally tight in weight wo lessen the payload requirements on, 


blimp 90. 

Encircling antenna 92 and extending therefrom are rods 93 
which are rounded at their distal ends so as o enhance attrac- 
tion ofthe atmospheric static electricity. The statie electricity 
is communicated to connection 96 and then to electrical Jine 
95 which communicates he electricity to the ground based 
station (not shown) as described above. 

FIG. 10 isa top view ofan alternative embodiment of the 
amenna of this invention. 

'In this embodiment ofthe antenna a central hub 101 has the 
blimp connection 104 (capable of receiving the tether to the 
blimp) secured thereto. In this illustration, four arms 102A, 
1021, 102C, and 102D extend ftom hub 101, Hub 101, and 
arms 102A, 1028, 102C, and 102D are ай electrically con- 
‘ductive in this embodiment 

‘A the end of each amm are rods 103 which are used to 
enhance the collection of the atmospheric statie electricity. 

‘Although this embodiment illustrates four arms, tbe inven- 
tion is not intended to be limited to four arms, rather, any 
‘numberof arms may be used and the number of rods extend- 
ing from the distal ends of the arms also varies. 

‘FIG. 11 is a side view of yet another alternative embodi- 
ment of the antena used to collect atmosphere electricity. 

‘In this embodiment, several tethers 112A. 1128, and LC, 
are used fo secure the antenna 113 to the blimp 111. This 
arrangement of several tethers provides heightened stability 
of the antenna by reducing the affects wind will have on the 
amenna. 

FIG. 12 is the preferred embodiment ofthe antenna ofthis 

"Tn this embodiment of the antenna, arms 122A, 1220, and 
122C extend from a central hum and are electrically соп 
nected to rim 124. Tether connectors 123A, 123B, and 123C, 
are used to secure the antenna to the blimp or balloon- 

Rods 128 extend from rim 124 to increas the collection of 
the static charges in the atmosphere. 

T is clear fom the foregoing that the present invention 
captures an entirely new source of electrical energy, 


What is claimed is: 
LA system for collection of atmospheric static electricity 
comprising: 
'a balloon; 
û hub that is electrically conductive and connected to the 
‘balloon by a tether, the hub having: 
at least three electrically conductive arms, а first end of 
cach ofsaid conductive arms electrically connected to 
said hub; and 
a plurality of rods, а first end ofeach of said rods being 
‘electrically connected to а second end of at least one 
of said at least three anms: 


a base unit having a spool of conductive line on a winch 
motor, one end of said conductive line secured o said 
hub, a portion of said conductive line and said hub col 
lecüng electricity in the atmosphere, saidi winch motor 
selectively extending or withdrawing said conductive. 
line Trom said spool: 
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a conductor having a first end electrically connected to said 
conductive line and a second end electrically connected 
то load being powered by collected electricity from 
said conductive lines 

an electrical ow sensor monitoring electrical low through 

‘tid conductor and generating an electrical flow indicia 
indicative of said electrical ow in sid conductor: and 

a controller receiving said electrical fow indicia and seloc- 

tively operating said winch motor such that said electri- 
cal бон indicia remains within a selected operating 
p 
2. The system according to claim 1, wherein each of said 
plurality of rods has а rounded second end. 
3. The system according to claim 2, wherein at least two 
rods are attached to the second end of each of said at least 
throe аты. 
A The system sccording to claim 1, further comprising an 
electrically conductive rim connected to a second end of said 
electrically conductive ams. 
5. The system according to claim 4, wherein at least a 
portion of said plurality of electrically conductive arms are 
Connected substantially at right angles to an exterior of said 
electrically conductive rim. 
A system for collection of tmospheri static electricity 
comprising: 
' radial arrangement of at least three electrically conduc- 
a plurality of rods, each of said rods being electrically 
connected to at least one of said at least three arms: and 

ıa balloon tether connected between a balloon and said 
radial arrangement of at least throe electrically conduc- 

ıa base unit having а spool of conductive line on a winch 
motor, опе end of said conductive line secured to aid 
radial arrangement of at least throe electrically conduc- 
tive arms, в portion of said conductive line and sid 
‘dial arrangement ol at least three electrically conduc- 
Tive arms collecting electricity in the atmosphere, said 
winch motor selectively extending or withdrawing said 
conductive line from said spool 

conductor having a first end electrically connected to said 
‘conductive ine and a second end electrically connected 
то load being powered by collected electricity from 
said conductive ine; 

an electrical lo sensor monitoring electrical Now through 

‘suid conductor and generating an electrical flow indicia 
indicative of said electrical low in said conductor; and 

a controller receiving said electrical fow indicia and selec- 

tively operating said winch motor such that said electri- 
cal iow indicia remains within а selected operating 
тише. 

7. The system according to claim 6, wherein each of said 
plurality of rods has a rounded end distal fom sid electri 
Cally conductive arm, 

8. The system according to claim 7, further including a 
balloon tether connection secured o the first end of said at 
Teast three arms. 

9. The system according to claim 8, further including an 
electrical connection secured to he first end of said at least 
{hoe um. 

10. The system according to caim 9, wherein said at least 
тко rods attached о said at least three arms s five rods. 

11. The system occonling to claim 9. further including an 
electrically conductive rim connected to a second end of said 
electrically conductive arms. 
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12, Thesystem according to claim 11, wherein sid plural- 
йу of anns are electrically connected to said electrically con- 
ductive rim. 

13. The system according to claim 12, wherein at least a 
portionof said plurality ofrods are coanected to anexterlor of 
said electcally conductive rim substantially at right angles 
thereto 

14.۸ system forthe collection of atmosphere statie elec- 
tricity comprising: 

a generally circular electrically conductive body: 

а balloon tether connected to а first side of said generally 

‘Secular electrically conductive body and 10 а balloon: 
‘and 

an electrical connection connected to a second side of said 
"generally circular electrically conductive body: 

a base unit having a spool of conductive line on a winch 
motor, one end of said conductive line secured o said 
electrical connection, a portion оГ sid conductive line 
‘and said generally circular electrically conductive body 
collecting clectriciy in the atmosphere said winch 
motor selectively extending or withdrawing said con- 
ductive in from said spool: 
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a conductor having a first end electrically connected to said 

‘conductive ine and a second end electrically connected 

to a load being powered by collected electricity from 
said conductive line; 

an electrical low sensor monitoring electrical flow through 

‘sid conductor and generating an electrical flow indicia 
indicative of said electrical Dow in said conductor: and 

a controller receiving said electrical flow indicia and selec- 

"ively operating said winch motor such that said electri 
cal iow indicia remains within a selected operating 
ange 

15, The system occonling to chim 14, wherein said gen- 
rally circular electrically conductive body comprises: 

an electrically conductive hub; 

atleast thre electrically conductive ams, each of said 

arms connected a a first end to said hub; and 

an electrically conductive rim connected 1o the second end 

‘ofeach of said at least three arms, 

16. Thesystem according to claim 18, further comprising a 
plurality of electrically conductive rods, a first end of each of 
Said rods connected to said rim and extending therefrom 
Substantially at rights angles thereto. 
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BACKGROUND OF THE INVENTION 


{0001} This invention relates to the production feel 
energy and more particularly to the production of electrical 
nergy from the atmosphere. 

[0002] Everyone is familiar with Benjamin Franklin's kite 
experiment of 1752 Using a kite whose string hd become 
Set, negative charges from the passing clouds owed int the 
String, down бе suspended key, and then into a Leyden jar 
Xia a thin metal wive. Franklin was protected by a dry silk 
iring: but, when Frank's cle eame too close to the key, 
he received ов shock. Formal. Benjamin Franklin 
‘wes not killed, thers who ‘ried this sme experiment were 
mot so ue 

[0003] Since then, the fomatin of lightning has remained 
Something of a mystery. Lighting bolts are triggered when а 
negatively charged оз base induces a positie charge fom 
ihe ground, thereby Forming a “pathway or the discharge of 
"ho collected electrical energy: 

10004| Lighting travels up to 60,000 niles per hour with a 
Tash that is briger tham en million 100 vat igus This 
wattage is as much power as is produced by all of the elec- 
{iy plats in the United States and with a voltage of up to 
300 milion volts 

lots] TCs this very faet, the power within lightning is 
immense, that has prevented any successful collection of the 
electrical energy from Пана, The slot in lightning is 
far too exe for cument technology o harness. 

(0006) While lighting has tracted a energy starved 
industrial world. по one hns developed any technique o Rr. 
ness ths naturally occurring electrical source. 

10007) Iris clear there is a continuing nesl foran electrical 
sous other than carbon-based fuels and that the naturally 
Securing electricity in the atmosphere is being ignored 


SUMMARY OF THE INVENTION 


{0008} The invention is a mechanism which taps into the 
naturally occuring statie electricity im the atmosphere. 
Whereas heretofore, the attempt to gamer electricity from the 
atmosphere has focused exclusively on capturing Tighining. 
the present invention syphons off the static electricity which 
is generated from any agitated air and voids lightning. 
19009] Lighting is only the final discharge of the static 
сала whether that lightning is intra-cioud lightning. 
lowd-o-ground lightning, or intercloud lightning. Other 
types af final discharges аге known as heat lightning, summer 
Баи, sheet lighting, ribbon lightning, silent lightning, 
ball lightning, bead lightning, elves, jets, and sprites. Well 
before these discharges are observed, as the atmosphere 
becomes agitated by wind or thermal, static electricity is 
being generated. 

[0010] The present invention recognizes that this static 
lecticiy is being formed and crestes а mechanism to cap- 
[0011] The mechanism of this invention wtilizes an aireraft 
suchas a lighter than air balloon, While the preferred embod 
‘ment usesa oil balloon, a variety of other aircraft are obvious 
to those of ordinary skill in е ап, including, but not limited 
о gliders, rubber balloons (such as weather balloons). Biani- 
aliy-oriented polyethylene terephthalate polyester fim bal- 
Toons and latex balloons. 
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[0012] Within this discussion, the balloon is referenced, 
but, the invention is not intended to be limited solely 10 
balloons. 

[0013] The ballon is sent aloft and is tethered by a con- 
ductive line. In this context, the conductive line may be any 
obvious to those of ordinary skill in the ап. For the preferred 
embodiment, he conductive line isa generically refemedto as 
a"poly-rope” and is commercially available through a variety 
of sources. А suitable conductive line is described in US, Pat, 
No. 5,203,542, entitled “Apparatus for Improved Electric 
Fence Wire Construction for use with Intensive Grazing" 
jssued Apr 20, 1993, to Coley, etal, and incorporatadhereinto 
by reference. 

10014] The conductive line is played out of a winch to 
control the altitude of the balloon: The motor controlling the 
‘winch is able to reverse dirctionto both extend and withdraw 
the conductive line which is wrapped around a spool on the 
‘winch The пев ую combination are part of a base unit 
[0015] In some embodiments ef the invention, the spool is 
constructed of rubber so as to insulate the conductive line 
from the winch assembly In this embodiment, only the con- 
ductive line is charged by the atmospheric statie electricity 
‘while the winch remains neutral. 

[0016] In yet another embodiment, the winch/spoolare part 
ofa base unit which js itself isolated from the ground by an 
insulator In this embodiment, the entire base unit is charged 
by the atmospheric statie electricity 

10017) А conductor, such as an insulated wire, is electri 
ally connected to the conductive line. In one embodiment, 
"where the conductive line is electrically isolated from the 
spool and winch motor, the conductor is connected lo the 
conductive line. In the embodiment where the conductive ine 
iseletricallyconnoctedto the baseunit, then the conductor is 
connected anywhere on а metallic base unit 

10018] The other end of the conductor is connected to a 
load. The load in this case can be any ofa variety of electrical 
loads well known to those of ordinary skill in art, inchding, 
but not limited to a motor, а battery system, or the electrical 
ard for the system: 

[0019] In the preferred embodiment, a sensor array is used 
"o monitor the activities both at the hase unit {such as electri- 
‘cal flow within the conductor) and in the surrounding locale. 
10030] A sensor monitoring the electrical fow (i.e. voltage 
andor current) within the conductor is used to monitor the 
electrical activity within the conductor. 

[0021] In the preferred embodiment, а lightning sensor 
monitors for lighting activity within the locale As noted 
earlier, the electrical characteristic of lightning is о extreme 
har ely hi are vod asi might damage the 
mechanism of this invention. 

[0022] The sensor array is utilized by a controller, such as 
microprocessor, programmed to operate the mechanism а 
lined herein. 

10023) The controller operates the winch motorto extend or 
‘withdraw the conducive line and by extension the altitude of 
the balloon. The controller is programmed to operate the 
‘winch by monitoring the electrical characteristics of the con- 
ductor and adjusting the balloons altitude to maintain these 
characteristics within the conductor within a preset range 
10024] This preset range is established either in the base 
Programming оне controller oris established by an operator 
ofthe system. 

[0025] As example, by controlling the amount of current 
being withdrawn Irom the atmosphere, the mechanism oper- 
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ates within a safe range and also provides а relatively stable 
‘current fow fr which а variety ol activities can take place 
such as DC-AC conversion). 

19026]. The controller also utilizes the lightning sensor to 
Protect the mechanism rom а lightning strike. Should Tigh- 
hing be detected within а pre-determined range (as estab- 
lished by the software or defined by an operator), then the 
balloon js pulled down to minimize the risk of damage from 
a lightning strike: 

19027] The invention, together with various embodiments 
thereof will be more fully explained by the following descrip- 
on ofthe accompanying drawings. 


DRAWINGS IN BRIEF 


10028) FIG. 1 diagrams the preferred embodiment of the 
T0025] FIG. 2 illustrates the collection of the negative 
charged particles i the atmosphere 

T0030] FIG. 3 is a flowchart of the operation of the con- 
"roller for the preferred embodiment of the invention 

10031) FIGS. 4A, 4B, and 4C are electrical schematics for 
handing the statie charge from the atmosphere. 

10032]. TIG, 8 illustrates a conductive line used in the pre- 
ferred embodiment of the invention. 

0033] FIGS. 6A and illustrate an alternative conductive 
line creating an ionized pathway for the ow of the statie 
charges from the atmosphere. 

[0034] FIG. 7 illustrates the controller of an alternative 
embodiment and the associated safety devices, 

10035] 1105 ВА and 8B illustrate two embodiments of 
enhanced electrical collection leads. 


DRAWINGS IN DETAIL 


0036) FIG. 1 diagrams the prefered embodiment of the 
[0037] Balloon 10%sanairera which, in this illustration, is 
а lighter than ай balloon. Wings 10A, extending from the 
"body of balloon 10, provide additional if in air Now 18. Тай 
108 helps to stabilize balloon 10. 

[0038] Balloon 10 is tethered to the ground via conductive: 
Tine 12. As noted varie a variety of configurations and 
materials are available to serve as conductive line 12. In this 
Пшәгайов, а poly-wire в used. Poly-wire is commerci 
available through a variety of vendors, including, but not 
limited to: Jeflers Livestock and Sareba Systems, Inc. of 
Ellendale, Mian. 

[0039] In this embodiment, located proximate to balloon 
10, isan electrical collection enhancement lead 11 which 
assists in the collection of the static electrical charge in the 
atmosphere. Electrical collection enhancement lead 11 is 
configured to attract the statie charge and conduet the charge 
into the conductive line 12. 

10040) The electricity ows down the conductive line into 
Spool 13, where the conductive line 12 is collected and either 
Withdrawn or dispensed through operation of winch motor 
ч. 

0081] Winchmotor14andspool 13 remountedonto base 
unit 16 which js electrically isolated from ground 7 using 
insulator 17. None in this embodiment ofthe invention, when 
electricity is being collected from the atmosphere, the entire 
base unit 16 becomes changed In another embodiment of the 
invention, spool 13 is constructed of rubber, thereby prevent 
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ing base unit 16 from becoming charged, thereby restricting 
the charging from the atmosphere о only conductive line 12. 
10042) In this embodiment, conducto 6 is connected 10 
base unit 16 (since the entire base unit 16 is charged and the 
base unit is metallic) to communicate the electrical current 1o 
Toad 5. Conductor 6 is ideally an insulated wire. 

[0043] The electrical current through conductor 6 is men- 
sured using sensor 8. 

[0045] In the altemative embodiment discussed above, 
‘where only the conductive line 12 is charged, then conductor 
5 is connected to conductive line 2 

10045] Controller 15, located in this embodiment on base 
‘unit 16, operates winch motor 14 in response to signals rom 
sensor # (measuring the current being discharged to load 5) 1o 
maintain the current flow within a pre-defined range. As the 
ситет Dow diminishes, then the conductive line 12 extended 
Tom spool 13 to increase the altitude of balloon 10 to that 
more statie charge rom the atmosphere is gathered as 


collected fom the atmosphere 


1046] The range of current Поч through conductor 6 is 
ideally set by the program, although some embodiments of 
the invention permit an operator to establish this range of 
‘operation 

[0047] Inan ahemative embodiment, the sensor monitoring 
conductor 6 monitors the voltage therein: 

10048) Io the preferred embodiment of the invention, con- 
troller 18 is also equipped with a lightning sensor 19. In this 
embodiment, when lightning is sensed within а preset range, 
then substantially all of conductive ine 12 is wound ошо 
spool 13 to pull balloon 10 near the ground and protect the 
entire mechanism from being damaged from a ligining dis- 
change. 

[0049] 1n the preferred embodiment, the “safe” distance 
form lightning is set in the programming of controller 15 and 
is ideally two miles; other embodiments permit the operator 
o “safe” distance. 

10080] There are a variety oflighining sensors well known 
to those af ordinary skillin the art, including, but not limited 
to those described in: US. Pat. No. 7.016785, entided 
“Lightning Detection" issued to Makela, et al. oa Mach 21, 
2006: U.S: Pat. No. 809,911, entitled "Lightning Detection 
and Prediction Alarm Device” issued to Jones, et al. on Dee, 
7, 2004; US. Pt, No, 7,200,418, entitled “Detection of 
Lightning" sued to Каина, et al. on Apr. 3, 2007; and 
US. Ри. № 6961,662, entitled “Systems and Methods for 
Spectral Corrected Lightning Detection" issued to Murphy 
оп Nov. 1, 2005; all of which are incorporated hercino by 
reference, 

10051] In another embodiment of the invention, controller 
18 is not located on base unit 16, rather it is remote and 
communicates its control signals to winch motor 14 using 
dio waves, 

10052] FIG. 2 illustrates the collection of the negative 
charged particles in the atmosphere 

[0053] Statie charges 23 are generated inthe atmosphere by 
agitated air, These static charges are often collected at the 
bottom of clouds, but exist in other environments as well. 
[0054] Balloon 21 is extended int this strata of static 
charges 23 which are then atimcled to conductive line 12 lo 
"os to base unit 22 and then onto load $. 

10055] By increasing or decreasing the altitude of balloon 
21 (defined by the length of the extended conductive line 12), 
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conductive line 12 is selectively exposed о varying densities 
fd Jevels of tbe state change stat and by extension, the 
‘current low or voltage is increased or decreased. 
10058 FIG. 3 is a How-chart of the operation of the con- 
"roller for the preferred embodiment ofthe invention. 
10057) ` Once the program starts 30, the lightning sensor is 
checked to determine if lightning has occurred within the 
‘unsafe range 31, if it has, then the balloon is lowered 32A, 
and the program continues monitoring the status of lightning 
‘ntl mo ligining is detected. 
19058] When the lightning starus is acceptable, then the 
current within the conductor is checked to see ifthe current is 
in the prescribed range MB. IF he current js acceptable 
(thin range) the program retums to check the lightning 
statas SIA; otherwise а determination is made to see if the 
Current is above the prescribed range 31C 
be current is above the prescribed rang, then the 
tude ofthe balloon is withdrawn a set amount 328 (ideal 
е feet) and the program loops back to see if the 
currentis within range MB. 
10060) Ifthe current is below the prescribed range, then the 
altitude of the balloon is extended а set amount 32C (ideally 
twenty-five feet) and the program loops back to see if the 
current is within range 31B. 
10061) In this manner of feed-back and minor adjustments 
in the altitude ofthe balloon, the current is maintained within 
a prescribed range which can be handled by the downstream 
electrical system. 
[0062] A note earlier, some embodiments of the inven- 
tion monitor the voltage instead of the current. 
[0063] FIGS. 4A, 4B, and 4C are electrical schematics for 
‘handling the statie charge fom the atmosphere. 
[0068] By maintaining the voltage being collected in a pre- 
seribed range, an electrical conversion system is easily 
designed: While FIGS. 4А, 4B, and 4C illustrate some elec- 
"ical configurations, those of ordinary skill in the art readily 
recognize a variety of other configurations which will serve 
the same function. 
10965] Referencing FIG. 44, Direct Current In (DC IN) 40 
is buffered by a gang of capacitors 41 before being commu- 
nicated toa DC/AC converter 42. The DC/AC converter con 
Verts the direct curent ito а an alternating current suitable 
for placement over an existing electrical grid 43 such as 
normally found from а power plant 
19066] Those of ordinary skill in the art readily recognize a 
variety of DC/AC converters, including, but not limited io: 
US. Pat. No. 7,394671, ened “Controller IC, DC-AC 
Conversion Apparatus, and parallel running system of DC 
AC Conversion Apparatuses” issued to Fukumoto, t al. on 
Jul. 1, 2008: and, U.S. Pat. No. 7,330,365, entitled “DC-AC 
Converter” issued to Lee, etal. on Feb. 12, 2008; all of which 
are incorporated boento by reference. 
10067]. FIG. 4B illustrates an electrical arrangement suit- 
able for use in charging a battery. DC IN 40 is llerd by 
capacitor bank 41 before entering inte а step down trans- 
former 43. Step down transformer 43 reduces the voltage so 
thatthe voltage can safely be introduced into battery 44 which 
is connected t0 ground 45 at the batery's other pole. 
19068] Those of ordinary skill in the art readily recognize a 
variety of batteries which will wrk in this capacity, исі 
ing, but not limited to those described in: U.S. Pat. No. 7,378, 
IRI, entitled "Electric Storage Banery Construction and 
Manufacture" issued to Skinlo on May 27, 2008; U.S. Ри. 
No, 788,350, entitled "Battery with Hletronie Compari- 
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ment” issued to Wright on Jun. 17, 2008; US. Pat No. 7.307. 
220, entitled "Connection Member and Battery Pack issued 
по Uchida, et al- on Jul. 8, 2008; and, US. Pal, No. 7,375,492, 
entitled “Inductively Charged Battery Pack” issued to Cal- 
honn, et al. on May 20, 2008; all of which are incorporated 
hereinto by reference, 

[0069] In FIG. 4C. DC IN 40 is fod into an adjustable 
Theostt 46 which is controlled by the controller so that the 
DC OUT 47 fale within а specified range. 

10070] FIG. S illustrates a conductive line used in the pre- 
етей embodiment ofthe invention. 

[0071] This type of conductive line is commonly called 
Poly-wire and consists of multiple interwoven stands plas 
Tic 50А and SUD woven into а cord or rope arrangement 
having intertwined herein exposed metal wins 51А and SIB. 
While this illustration shows two plastic strands and two 
metal wires, any numberof possible combinations is pos- 
sibie, 

[0072] The exposed metal wires 51A and SIB attract the 
atmospheric statie charge and transmit the charge down to the 
base unit (not shown). 

[0073] FIGS. 6A and 683 illustrate an alternative conductive 
Jine creating an ionized pathway for the Now of the static 
батро from the atmosphere. 

10074] This conductive ine utilizes а tube 60 having an 
outer layer 62 of PET Film (Biaxially -oriented polyethylene 
тетра polyester Паз) which provides exceptionally 


stable. The tube has an ideal 
throe inches. 

[0075] An interior metal coating 61 provides an initial con- 
duit forthe low of static charge. The statie charge through the 
metal forces the tube to expand due to the repulsion experi- 

enced by Ше charges. Further, the ow of electricity causes 
{he interior of the tube 60 to become ionized to provide an 
additional pathway for the atmospheric static charges to the 
base unit (not shown). 

10076) Because ошег layer 62 provides a gas barrier, the 
resulting ionization is not dissipated by air currents, thereby 
providing a highly stable pathway: 

[0077] FIG. 7 illustrates the controller of an alternative 
embodiment and the associated safety devices. 

10078) Tn ibis embodiment, controller box 70, resting on 
insulating pod 72, is in communication with the sensors as 
‘described shove, Using the input from these sensors, when 
there is flow of electricity through the base unit, warning 
Hashing light 71 is illuminated. To electrically neutralize the 
mechanism, switch 73 is activated to pass any existing current 
nio the ground 74. 

[0079] FIGS. ВА and SD illustrate wo embodiments of 
enhanced electrical collection leads, 

[0080] Referencing FIG. ВА. enhanced electrical collec- 

‘ion lead 82 is а wire mesh which is in electrical communi 

cation with conductive line 81 and balloon 80. Because ofthe 
Significant amount of metal exposed by enhanced electrical 
Collection led 82, more static electricity from the atmosphere 
3 draw 1o the collection lead 82, and then down conductive 
Tine B1 to the base unit (not shown). 

[0081] Conductive lead 82 is positioned proximate to bal- 

loon 80. 

[0082] In FIG. 4B, poly-wire 83 has enhanced electrical 
collection leads 84 wrapped therearound. Collection leads 84 
have pointed ends 8SA and BSB which have a propensity to 
айк! more electricity than rounded ends do. 
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[0083] Ttis clear from the foregoing that the present inven- 
‘ion captures an entirely new source of electrical energy. 

"Whatis claimed is: 

1. А mechanism to tap an electrical source comprising: 

aja lighter than air balloon; 

bya base unit having spool of conductive Jine on a winch 
motor, one end of sid conductive material secured 10 
said lighter than air balloon, said winch motor capable of 
selectively extending or withdrawing said conductive 
line from said spool, onc end of said conductive line 
connect to said lighter than air balloon: 

©) an insulator electrically isolating said conductive Jine 
from ground: and, 

d) a conductor having a first end electrically connected to 
Sid conductive line and a second end electrically con 
ected toa Toad. 

э. The mechanism to tap an electrical source according to 
lim 1, further including a controller, said controller selec- 
tively operating said winch motor based upon a voltage level 
in sid conductor 

3. The mechanism to tap an electrical source acconding to 
p 

3) further including an electrical ow sensor monitoring 
‘electrical low through said conductor and generating an. 
“апсы indicia indicative of said electrical fow in 
said conductor, said electrical ow indicia communi- 
ated to said controller; ам 

wherein said controller operates said winch motor such 
that said electrical ow indicia remains within a selected 
‘operating range: 

4. The mechanism to tap an electrical source according to 
claim 3, wherein said selected operating range i established 
by an operator, 

5 The mechanism to tap an electrical source according to 
clim, farther including a warning Fight activated when said 
electrical fow indicia is non-zero. 

6, The mechanism fo tap an electrical source acconding to 
p 

'a) uber including a lightning sensor generating a light- 
ning presence indicia indicative of lightning within a 
‘prescribed range, said presence indicia being communi- 
ated to said controller: nd, 

b) wherein said controller. in response о said lightning 
presence indicia, operates said winch molor to withdraw 
Substantially allo said conductive Tine ошо said spool. 

7. The mechanism 1o tap an electrical source acconding to 
claim 6, wherein said proscribed range is established by an 
operator 

' The mechanism to tap an electrical source according to 
‘claim 3, farther including an electrical collection enhance- 
ment lead in electrical contact with a fist end said conductive 
material, said electrical collection enhancement lead config- 
‘ured to айга айс electricity. 

9. The mechanism to tap an electrical source acconding to 
lim 8, wherein said electrical collection enhancement lead 
is positioned proximate o sid lighter than air balloon. 

10. The mechanism to tap an electrical source according to 
lim 9, wherein said electrical collection enhancement leal 
includes at least to pointed electrical conductors. 
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11. The mechanism to tap an electrical source according o 
claim 1, wherein sid insulator electrically isolates said con- 
ductive line from said winch motor. 

12. The mechanism to tap an electrical source according to 
clim 1, wherein said insulator electrically isolates said hose 
‘nit from ground. 

TY A mechanism comprising: 

aan airborne aircraft tethered by a conductive ine secured 
чо a winch capable of extending or withdrawing said 
conductive line from a spool, thereby adjusting an alti- 
Tode of the airborne aircraft 

b) an insulator electrically isolating said conductive Jine 
from ground; and, 

cj conductor having a first end electrically connected to 
Said conductive line and а second end elestrically con- 
ected to a lod, 

14. The mechanism according о chim 13, further includ- 
ing a controller. sid controller selectively operating said 
winch motor based upon a voltage level in said conductor. 

15. The mechanism to tap an electrical source according o 
pum 

s) further inching lighting sensor communicating with 
said controller: and, 

в) wherein said controller, in response to selected signals 
Trom said lightning sensor withdraws substantially all of 
ssid conductive line. 

167А mechanism to tap an electrical source comprising: 

2) a Tighter than air balloon; 

b) a base unit having a spool of conductive line on a winch 
motor, опе end of said conductive material secured о 
Said balloon, said winch motor capable of adjusting an 
йишде of sid lighter than air balloon by selectively 
‘extending or withdrawing said conductive line from said 
spool 

ч) эп insulator electrically isolating said conductive line 
from ground: and, 

уа conductor having а first end electrically connected to 
Said conductive line and a second end electrically con- 
peeled lo a lod 

e) a sensor array having, 

1) an electrical ow sensor monitoring electrical Now 
rough said conductor and. 

2)alighining sensor monitoring existence of proximate 
Jighining and. 

0a controller responsive to signals from said sensor array 
to selectively operate said winch motor 

эт. The mechanism to tap an electrical source according o 
chim 16, 

2) farther including a waming light; and, 

P) wherein said controller activates said warning light 

"when said electrical Now in said conductor is non-zero. 

18. The mechanism to tap an electrical source according o 
claim 17, further including an electrical collection enhance- 
ment lead in electrical contact with said conductive material, 
said electrical collection enhancement lead configured to 
гаа stalic electricity and positioned proximate to said 
Tighter than air balloon. 


Nov. 10, 1959 О. T. CARR 2,912,244 
‘AMUSEMENT DEVICE 
Filed Jan. 22, 1959 5 Shoote-Shoot 1 


INVENTOR 
Orls T Cave 


“freee 


Nov. 10, 1959 О.Т. CARR 2,912,244 
AMUSEMENT DEVICE 
Filed Jen. 22, 1959 5 Sheste-Sheot 2 


x 
ЕЧ 8 
x 
d 3 
PE s 
s 3 
В E] $ 
i 1 
i 
РАЗГ ES 
SN 


m 


INVENTOR. 
Oris T, Care 


"уро 


Arroeuer 


Nov. 10, 1959 О. T. CARR 2,912,244 
AMUSEMENT DEVICE 


Filed Jen. 22, 1959 5 Shoots-shoet з 

D E 

ва 
D 
A ^ 
Р 
= г. " 
РА 
2 
D nf » A zal lu 
" C D 
» 
7 РА 
E 
Fio 5 


От T. Cave 


MA 


ATTORNEY 


Nov. 10, 1959 о. T. CARR 2,912,244 
xuseewT DEVICE 


Filed Jan. 22, 1959 И 
2 E 
E 
$$ 
d 3 
2 ~ 
€T à 3 r R| 
à è 
E 
è 3 
$ N А 
$ 
à 
D 
3 IvENTOR. 


Oris T, Caer 


"рр 


ATTORMEY 


Nov. 10, 1959 О. Т. CARR 2,912,244 
AMUSEMENT DEVICE 
Filed Jan. 22, 1958 5 Sheots-Shoot 5 


E үе 
fal |. 
bel 
Я 
"үе 
| 7 
k 
3 
м 
1 
E 
Fis-& уток, 


Oris Т Cave 


uv 


ЖА 


United States Patent 


2,912,244 
Patented Nov. 10, 1959 


Office 


1 
2912244 " 
AMUSEMENT DEVICE 
оф T. Сит, Baltimore, ма, 
Application January 22, 1959, Serial No. 788,392 
E) 


9 Claims. (Cl.272—18) 


"This invention relates ‘generally to improvements in 15 
amusement devices, and more pardeulariy, to an im- 
proved amusement device of the type wherein the passen- 
{bers will receive the impression of ring in an inerplane- 
tary space erat. 

“The present invention contemplates а novel amusement 
device having the overall configuration of a space craft 
land being formed im various sections, with portions of 
the sections being rotated in opposite directions to sive 
the impression of movement to the passengers, Tt also 
contemplated to move the craft up and down and dis- 
play am animated movie of heavenly bodies above the 
passengers to give the passengers ап impression of leaving 
the earth and approaching a distant planet or the like, 
‘This invention further contemplates the provision of elec- 
trormagnes, cones and tho like carried by the oppositely 
rotating sections of the device, and windows through 
Which the passengers may view there simulated objects 
{0 give the impression 10 the passengers that they are 
viewing the inner workings of an ioterplanetary space 
craft during flight of the craft Finally, this invention 
‘contemplates the construction of the various portions of 
эп amusement device simulating an interplanetary spaco 
craft in such а manner that the device may. be coy 
transported in sections Irom one location o another and 
reassembled in a minimum of ime 

“An important object of this invention is to provide an 
amusement device wherein a passenger in the device re- 
selves the impression of fying in an interplanetary space 
сай, 

“Another object of this invention В to provide ап amuse- 
‘ment device having а general configuration of an inter- 
planetary space craft and having oppositely rotating sec- 
tions simulating the movement of various portions of such 
‘space стай daring fight 

A further object of this invention is to provide an 
amusement device simulating sm interplanetary space 
craft and having a passenger cabin wherein the passengers 
may view various moving portions of the device to im- 
‘reas the passengers with Might in a space craft. 

‘Another object of this invention ie to provide an 
amusement device simulating an interplanetary space 
craft wherein the passengers will be physically moved a 
very minor distance and yet will receive the impression 
of ying in а space craft, 

A farther object of this invention is to provide a port 
able amusement device simulating an interplanetary space 
{fal which may be cay diente and transported 
from one location to another. 

A sill further object of this invention is to provide 
am amusement device which is simple m construction, 
may be economically manufactured, and which will have 
2 long service lite. 

Other objects and advantages of the invention will be 
evident from the following detailed description, when то 
read in conjunction with the accompanying drawings 
‘which illustrate my invention. 
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In the drawings: 

Figure 1 is an elevational view of an amusement device 
constructed in accordance with this invention. 

‘Figure 2 is a vertical sectional view through tho device 
llsrated in Fig. 1 

Figuro 3 is a plan view of the landing gear for the 
amusement device, with the housing around the legs of 
the landing gear removed. 

‘Figure 4 В а plan view of the supporting structure 
ог frame work for the outer rotating shell of the amuse- 
‘meat device shown in Figs, 1 and 2. 

Figure 5 is a plan view of the central rotating assembly 
which rotates within the outer shell frame illustrated in 
Figs 2 and 4. 

pore 6 is an enlarged sectional view illustrating the 
support and the drive between the inner rotating assembly 
and the outer rotating assembly: 

Figure 7 is в plan view of the lor portion of the pas- 
senger cabin, 

Referring to the drawings in detail, and particularly 
Figs, 1 and 2, а preferred embodiment of he present in- 
vention comprises, generally speaking, a supporting struc. 
ture and landing gear 10; an outer rotating shell 12, an 
inner rotating assembly 14 (shown only in Fig 2) and a 
passenger cabin 16 extending downwardly ino the upper 
fend portion of the outer shell 11. The landing fear 
and supporting mechanism 10 comprises vertically ex. 
tending tubular member 18 around which the outer shell 
12 and inner rotating assembly 14 are journaled, as wili 
Бе hereinafter set forth, and a plurality of legs 20 ex- 
tending radially outward in cireumferentially spaced rela- 
tion from the lower end of the tubular member 18. hc 
tabular member 18 is telescoped over a supporting stan. 
chion 22 which may be in the form of a pipe, and the 
tabular member 18 is slidinly supported on the stan- 
chion 22 by suitable wien or rollers 24 10 facilitate 
vertical movement of the member 18 оп the stanchion 22, 
as will be hereinafter set forth. The stanchion 22 is 
preferably supported ia a suitable foundation 25 to pro- 
vide adequate strength for the amusement device. 

A suitable jack 26, preferably a hydraulic jack, is an- 
‘cored in the foundation 25 underneath the outer end por. 
Чоп of each of the landing gear legs 20 and В provided 
‘with an extension 28 extending upwardly imo connection 
With the respective leg 20. The jacks 26 are operated 
simultaneously to raise and lower the landing gear and 
Supporting structure 10, as will be described. A suitable 
shaped housing 30 is preferably secured around each of 
"be landing gear legs 20 to provide а streamlined appe 

ince. И may be noted that each of the les 20 is prefer 

ably constructed out of а structurally strong member, 
Such as an Ideam, and is secured to the lower end por. 
tion of the tubular member 18 by suitable braces 32 and 
plates 34 to assure a rigid and adequate Connection of the 
Тер 20 to the tubular member 18. 

А pair of rollers 36 (see also Fig. 3) sre rotatably 
supported adjacent the outer end portion of each leg 20 
of the landing gear and are arranged to engage a cir 
cular track 38 (Figs. 2 end 4) for partially supporting 
the outer shell 12 and inner rotating assembly 14 as will 
be described. Ако, a suitable drive motor 40 (Fig 3) 
is mounted on one of the legs 20 of the landing gear and 
is connected through а suitable gear box 42 to one of 
the rollers 36 to rotate the outer shell 12 with respect 
to the landing gear and supporting structure 10. The 
Toller 36 connected to the drive motor 40 may be suit- 
ably chained (not shown) to its companion roller 36 to 
assure an adequate drive connection between the drive 
motor 40 and the circular track 38, 

‘The shell 12 (Fig. 2) is tubular in configuration, with 
the diameter of the central portion thereof substantially 
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larger than the diameter at the opposite ends thereof, 
and is supported in am upright position to give the 
general appearance of {wo saucers placed face face. 
‘The outer edge portion 44 of the shell 12 is preferably 
formed of partially transparent material, such as Plexi 
йаз, and is Пот from within (not shown) to pro- 
ide a band of light around the ceatral portion of the 
hell 12. The remainder of the shell 12 is formed of 
any desired opaque and relative strong material, such 
as aluminum laminated Masonite sheets 

‘The shell 12 is supported on a frame generally desig: 
nated by reference character 46 and illustrated in Fies, 2 
and 4. The rame 46 is circular in plan, as viewed in 
Fig. 4, and is substantially U-shaped in crosesecton ( 
shown in Fig. 2) to provide an upper horizontally ex- 
lending portion 48 and a lower horizontally extending 
portion $ which extend from adjacent the support 
member 18 outwardly to the central portion of the shell 
12. The frame 46 may bo easily formed with industrial 
square siesl tubing £2 formed into a truss with bracing 
Of sto rods 54. With this construction, the frame 46 
may be easily fabricated in sections for convenient as- 
Sembly, or the entire frame 46 may be lifted of of the 
Supporting member 18 and transported 10 another lo- 
cation. 

Support of the frame 46 and the outer shell 12 is pro- 
vided by the track 38 (previously mentioned) which is 
Secured on the lower face of the lower horizontally ex- 
tending portion 59 of the frame 46 in a position to en 
gage the rollers 36 carried by the landing gear legs 20. 
Additional sepport forthe frame 46 is provided by rollers 
56 (Fig. 6) secured around the inner edge of the lover 
Portion 50 of the frame, and rollers SB secured around 
ihe imer periphery of both portions 48 and 50 of the 
frame. The rollers 56 are arranged in cireumferentially 
Spaced relation around the inner periphery ef the frame 
46 and engage а circular track 60 supported by the legs 
20 of the landing gear. The track 60 may be an ex 

sion of the upper plate 34 shown in Fig. 3. The 
rollers S8 engage tracks 62 extending circumferential 
around the supporting member 18 io accommodate any 
radial forces imposed on the frame 4$. Tt wil be 
Understood that any desired number of the rollers 58 
may be provided around the inner periphery of the 
frame 46 to provide the necessary support И will thus 
be apparent that when the drive motor 40 is placed in 
‘operation, the rollers or wheels 36 operated by the motor 
40 will engage the track 38 to rotate the shell 12 in one 
direction around the longitudinal axis of the supporting 
member 18. The roller S6 will engage the track 60, 
and the rollers 88 will engage the tracks 62 during such 
rotation of the outer shell 12 and frame 46. 

The inner rotating assembly 14 is generally annular 
shaped, as illustrated ia Fig, 5, for movement around the 
suproring member 18 between the upper and lower 
horizontally extending portions 48 and 59 of the frame 
46. The assembly 14 is also preferably constructed as a 
frame out of square steel tubing $2 formed imo a truss 
wih steel rods 84 for bracing, and is provided with а do 
bie conielly-shaped framework 64 adjacent the supporting 
member 18. The framework 64 is provided to support 
$ covering material $6 of any suitable type, such os 
Tomipatod metal or plastic, to simulate a solid member 
im the centra! portion of the amusement device, which in 
turn simulates а portion of а space craft such as the 
power unit for the craft, The covering material 66 may 
Бе corrugated if desired. Tbe framework 64, as ius- 
trated in Fig. 6, is also provided to support the rotating 
assembly 14 on the supporting member 19 and the frame 
46. A plurality of rollers 68 are provided around the 
lower face of the framework 64, sad a plurality of 
olere 79 are provided around the upper face of the 
framework 64 to engage circular tracks 72 and 74, te 
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spectively, which are mounted on the frame 46, The 
rollers in each set of rollers 68 and 70 are provided im 
ircumterentlly spaced relation around the inner pe- 
Tiphery of the rotating assembly 12 to accommodate 
vertical thrusts imposed on the rotating assembly. 14. 
‘Additional rollers 76 and 78 are provided around the 
арат periphery of the framework $1 to engage tracks 
580 extending. cicumferently around ihe supporting 
member 18 to accommodate radial thrusts imposed on. 
fhe central rotating assembly 14. It will be apparent 
that any desired number of rollers 76 and 78 may be 
provided around the inner periphery of ihe framework 
© to adequately support the rotating assembly 14, 

1 амо prefer to support a plrality of conical shaped 
members 82 in the outer edge portion of the central Te 
{ating assembly 13. Each comically shaped member 82 
"may be easily formed out of a suitable sheet material, 
Such as laminated aluminum or plastic, and i supported 
at Rs opposite ends by suitable trunnions 94 to extend 
through the truss comprising the frame of the central 
routing assembly 14. The coniclly shaped members 82 
are preferably provided in circumlerentlly spaced re- 
Jation around the assembly 14, as illustrated in Fig. 5, 
find are positioned to move through simulated electro- 
magnets 16 supported around the frame 46, as illustrated 
in Figs. 2 and 4. Fach simulated electro-magnet 86 may 
фе formed in horse shoe shape out of any suitable sheet 
material, and is provided with tubing or the like 88 
around à portion thereof to simulate tho winding of an 
Glectrosmagnel. 1 further prefer to secure a plurality of 
plates 90 in spaced relation around the upper face of the 
rotating assembly 14 io simulate capactior plates ia à 
space craft. "Ihe plates 90 may be formed out of any 
Stable material, such as aluminum laminated Masonite, 
1o provide а striking appearance. 

‘The inner rotating assembly 14 is driven by a friction 
ог dead wheel 92 pivotally supported on the tubular 
member 18, as illustrated in Fig. 6, engaging circular 
plate 94 and 96 carried by the inner rotating assembly 14 
and the frame 46, respectively. The plates 94 and 98 
are arranged in vertically spaced relation with suficient 
distance therebetween to frictionally engage opposite pore 
tons of the wheel 92. It wil therefore be apparent that 
‘when tho frame 46 is turned in one direction, the plate 
56 will engage the periphery of the wheel 92 to dive 
the wheel 92 and in turn drive the central rotating as- 
sembly 14 in an opposite direction by frictional engage- 
ment of the wheel 92 with the plate 94. Therefore, the 
Various conically-sbaped members 82 will be moved stc- 
cessively through the simulated electro-magnets 86 and 
give the appearance of the generation of electrical en- 


p^ 
"The cabin 16 is supported on the upper end of the 
tubular supporting member 18 and is rigidly secured to 
‘the member 18 by bracing 100 to move with the support- 
ing member 18 and to be prevented from rotating withthe 
shell 12 ог rotating assembly 14. Additional support 
is provided by а plurality of rollers 101 carried by the 
ramo 46 engaging а complementary track onthe bottom 
of the cabin. The cabin 16 В constructed out of a 
Suitable framework 102 covered by suitable shest mar 
terial 104, such as aluminum laminated with Masonite, 
fon the outer surface of the framework and any other 
suitable material 186, such as Masonite, around tbe шее 
Surface of the framework. Te will be understood that 
substantially strong members 108 must be provided in 
The floor of the cabin 16 to adequately support passengers 
in the cabin, "As illustrated in Fig. 7, a plurality of trans- 
parent windows 110 are provided adjacent the outer and 
nner peripheries of the Moor of the cabin 16, through 
"which passengers in the сама may adequately view the 
inner rotating assembly 14 and the frame 36, 
Passengers may either stand or sit in the cabin 16 and 
may gain entrance and exit from the cabin through suit- 
fable doors 112 as Mutated in Fig 2. В will also be 
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‘noted that the upper edge portion 114 of the outer shell 
12 extended upwardly to overlap the lower end portion 
of the cabin 16. A portion of the upper edge 114 of the 
shell 12 is removed, as at 116 in Fig. 1, such that pas- 
sengers may enter the cabin 16 through the doors 112. 
Simulated port oles 118 are provided around the upper 
edze portion of the cabin 16 10 further simulate an in- 
terplanetary space craft, И will be noted, however, that 
the port holes 118 sre preferably covered with an opaque 
material on the inside of the cabin 16 to prevent the 
passengers from р of the 
Cabin 16. 

‘A dome 120 is preferably provided in the top central 
portion of the cabin 16 and the under surface thereof is 
‘covered with a suitable material 122, such as cloth or 
the like, which will display а movie scene, A projector 
124 is suitably mounted in the ventral portion of the 
door of the cabin 16 to project an animated movie onto 
the screen 122 during operation of the amusement device, 
‘The movie displayed by the projector 124 is preferably an 
animated movie of heavenly bodies mado in such а man- 
mer that the heavenly bodies displayed on the screen 122 
will appear to come closer to and move away from the 
passengers during operation of the amusement device to 
tive the impresion of interplanetary gt, 

Та summarizing the operation of the preferred amuse- 
ment device, the passengers are directed into the cabin 16 
through the opening 116 in the upper edge portion of 
the shell 12 and through the doors 112, The doors 112 
are then securely fastened im closed postions amd tho 
passengers are thereafter prevented from Vi у 
ble tc of th анасты device dr the Чаш 
lated fight. The drive motor 40 is then placed in opera- 
tion to rotate the shell 12 and frame 46 in one direction, 
‘while the friction wheel 92 drives the inner rotating аз: 
sembly 14 in an opposite direction. Passengers in the 
cabin 16 will then view the movement of the inner 
{ating assembly 14 and the frame 46 through the win- 
dows 110 to receive the impression of watching the inner 
workings of а space craft, Also, suitable lighting elects 
(not shown) are preferably provided in the shell 12 to 
illuminate the moving parts. Simultaneously with ro- 
tation of the shell 12 anû the inner rotating assembly 14, 
the jacks 26 are actuated to rise the supporting member 
18 on the stanchion 22. This upward movement of the 
supporting member 18 will be rather minor, but wil 
be suficient to give the sensation of rising 10 the pas- 
Sengers in the closed cabin 16. Tt will bo observed that 
When the supporting member 18 is raised, the shell 12 
and inger rotating assembly 14 are simultaneously raised 
to retain the vertical relationship between the cabin 16 
and the remainder of the apparatus viewed by passengers 
inthe cabin. Also, simultaneously with rotation of the 
shell 12 and rotating assembly 14, the movie is displayed 
by the projector 124 on the screen 122 on the deme of 
the cabin io give the passengers the impression of 
proaching one or more heavenly bodies. The jacks 26 
эге then operated in the opposite direction to lover the 
cabin 16 and the movie projected by the projector 124 
may then provide an impression on the screen 122 that 
he passengers are returning to earth. 

From the foregoing it will be apparent that the present 
invention provides an amusement device which will give 
‘the impression and sensation to patron or passengers 
of ihe device that they are taking ап interplanetary 
flight The device includes counter sottíng sections sim- 
‘lating the inner workings of a space craft and these 
‘moving sections may be easily viewed by passengers in 
the device, “Also, the passengers are slightly raised dur. 
ing operation of the device to simulate fight from the 
earth and а movie is simultaneously displayed to give 
the impresion of spproaching a heavenly body. It will 
also be apparent that the construction of the amusement 
device is such that the device may be easily disassembled 
and moved from one location to another. wil farther 
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6 
be apparent that the present amusement device is simple 
in construction, may be economically manufactured and 
wall have а long service Ше. 

Changes may bo mado in the combination and arango- 
ment of parts or elements за heretofore set forth in the 
specification and shown in the drawings, it being under- 
‘ood that changes may be made in the embodiment dis- 
Closed without departing from the spirit and scope of the 
invention аз defined in the following clams. 

тшт: 

1. Tn an amusement device simulating а space ride, the 
combination of: an outer tubular shel, tbe diameter of 
the central portion of said outer shell being substantially 
larger than the diameter at the opposite ends thereof, 
means for supporting the оше shell in an upright position 
with the largest diameter thereof extending horizontally, 
means for rotating the outer shell about is longitudinal 
зай, a plurality of simulated electro-magnets carried in 
ircumferentially spaced relation in the outer shell, ап an- 
nolar-shaped frame rotatably supported concentrically in 
the outer shell, means for simultaneously turning seid 
fame in a direction opposite to the rotation of the otter 
shell, conically shaped members carried by said frame in 
positions for movement through the simulated electro- 
magnets in the outer shell, a passenger cabin having a 
floor therein, means for non-rotatably supporting the 
cabin above ihe outer shell with the floor of the cabin 
positioned within the upper end portion of the outer shell, 
Ad transparent windows in the foor of the cabin for 
Viewing movement of tho outer shell and said frame from 
the interior of the cabin. 

2. An amusement device as defined in claim 1 wherein 
said means for supporting said our shell comprises a 
tubular support member extending downwardly from the 
cabin through the outer shell and said frame, a base por- 
tion on the lower end of said tubular support member 
simulating a Tending gear, cooperating rollers and tracks 
supporting the outer shell on the base portion, and means 
for raising and lowering said base portion during rotation 
ofthe outer shell and said frame. 

3, In an amusement device simulating a space ride, the 
combination of: a vertically extending supporting mem- 
ber, a passenger cabin mounted on the upper end of the 
supporting member and having transparent windows ia 
the floor thereof, an outer shell extending downwardly 
and outwardly from the lower end portion of the cabin 
snd then inwardly and downwardly toward the supporting 
member, à frst frame extending radially inward from the 
nter shell and having a generally U-shaped cross section 
with upper and lower horizontally extending portions, 
means rotatably supporting said frst frame on the sup: 
Porting member, a second frame rotatably supported on. 
fhe supporting member for rotary movement horizontally 
between the upper and lower horizontally extending рог. 
tions of the fist frame, and means for rotating said frst 
and second frames im opposite directions lo simulate 
‘movement of the inner Workings of а space craft as 
Viewed from the cabin. 

4. An amusement device as defined in claim 3 charac- 
terized further to include at least one jack connected to. 
said supporting member for raising and lowering the cabin 
and frst and second frames during rotary movement of 
Said frames, 

3. An amusement device as defined in chim 3 where- 
in said supporting member is a tube, and characterized 
further to include a fixed stanchion telescoped into the 
supporting member for holding the supporting member 
vertical, lem extending outwardly in eircomferentialy 
Spaced relation from the supporting member below the 
Tower horizontal portion of the first frame simulating a 
landing gear for the device, rollers carried by each leg, a 
circular track on the lower horizontal portion of the first 
frame arranged to ride оз said rollers during rotation of 
Фе first frame, and a jack connected to each eg of the 
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landing gear for raising and lowering the supporting mem- 
Ber оп the stanchion daring rotation of sid frames: 

5, An amusement device as defined їп claim 5 wherein 
said means for rotatably supporting the first frame on 
"e supporting member includes a track around the sup- 
porting member opposite eich of the upper and lower 
horizontal portions of the first frame, and a plurality 
of rollers carried by each of the upper and lower hori- 
zontal portions of the fist frame in cireumferentialiy 
Spaced relation in positions lo engage the respective track. 

7. An amusement device as defined in cirm 5 wherein 
‘said means for rotatably supporting the second frame on 
ihe supporting ‘member comprises a pair of vertically 
spaced tracks around the supporting member, two sets of 
circumferemialiy spaced rollers carried by the second 
frame in positions to engage said tracks on the supporting 
member, circular tracks oa the upper and lower horizontal 
portions of the first frame, and crcumfcreaially spaced 
Tollers on the upper and lower faces of the second frame 
for engaging the lastmentioned circular tracks, 

ч: An amusement device as defined in claim 3 wherein 
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said means for rotating said frames im opposite 
directions comprises concentric annular plates secured 
around the first and second frames in vertically spaced 
lation adjacent the supporting member, a friction wheel 
сие! by the supporting member ina position to engage 
sald plates and drive the second frame in one direction 
‘upon rotation of the frst frame in an opposite direction, 
and means for rotating the first frame, 

9. An amusement device as defined in claim 3 charac- 
terized further то include a movie projector inthe cabin 
arranged to project movie of heavenly bodies on the i 
derior of the cabin and provide passengers in the cabin 
‘witha sensation of interplanetary space Might. 
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Introduction 


In the late 19505, Otis Carr claimed to have discovered what he called the "Сол", a "molecular shell 
that houses the atoms. The cohesion of molecular shells is brought about by inertial systems in the gravity 
field, manifesting in the two poles of natural magnetism and electromagnetism. He claimed that by 
"hatching" the atomic egg, particularly of paramagnetic and diamagnetic elements (especially bismuth). 

у could be released gently. The Carr affair is generally considered to be a fraud. This 
collection of excerpts of technical factoids from articles, interviews, ete., on the subject, without 
consideration of Carr's botched attempts to make a business of it. The technology actually makes some 
sense (to me, anyhow, with qualifications and reservations). 1 was told by Ralph Ring (one of Carr's 
engineers) that he himself had flown in a short test flight of a small model of the craft. Carr's business 
‘methods (fraudulent stock offerings and amateurish publicity tainted with hubris and non-performance) 
doomed his efforts. His engineer Norman Colton was an alcoholic who stupidly threatened a local 
newspaper publisher, thus generating more negative feedback. It was a sad pass from Carr's earlier 
statement that "We shall not stop until we have penetrated our great discoveries into all the ends of the 
earth, or even as far into outer space as man desires to go!" 


‘The historic details as published in various newspaper articles and particularly in True, The Man's 
Magazine ("King of the Non-Flying Saucers", January 1961), are too long to be transcribed here for any 
useful purpose, This file is composed only of technical factoids gleaned from the collection of papers 
offered by Rex Research (albeit as poor-quality photocopies, caveat emptor), plus a couple of short 
articles cribbed from KeelynevFate magazine. 


According to Carr, "Any vehicle accelerated to an axis rotation relative to its attractive inertial mass, 
immediately becomes activated by free-space-energy and acts as an independent force... We have shown 
that a charged body, accelerated to an axis rotation relative to this attractive inertial mass, indicates. 
polarity in a given direction. The dip-needle points, say, up toward the top of the body. But mount this 
while rotating body, with its spindle, on another platform and rotate this platform on a spindle, then if the 
counter-rotation is greater than the inertial forward rotation of the body, a dip-needle on the second 
platform will point down while the first dip-needle points up, indicating complete relativity of polarity 
When the exact counter-rotation matches the forward rotation the body loses its polarity entirely and 
immediately becomes activated by free-energy (tensor stresses in space) and acts as an independent. 
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force... The above-described assembly of counter-rotating charged masses becomes weightless and will 
escape the immediate attraction of gravitational forces 


‘The Utron 


completely 
‘completely 
men Я 


right-angle 


Interview: "Long John" Nebel (WOR Radio, NY) with Otis Carr, ef al. (1959) — 
ОТС (Otis T. Carr): "Our system utilizes gravity, electromagnetism, and electromotive force and a 
relative field to get its functional operation, We use an electrified sender. I's a sensor power core. Now 
this is what we call an accumulator... It is a storage cell, an accumulation of storage cells which provide 
an electromotive force in the same manner that any known battery produces and electromotive force. 


This [the Utron] is a dimensional product. It was designed with the dimensions of space itself. We say it is 
truly the geometric form of space, because it is completely round and completely square. It has been 
proven in scientific laboratories that the very smallest unit of mass matter ever photographed in the 
electron microscope are square in shape... We have applied this principle into an electrified system, which 
is the power core of our space vehicle. Now what makes this unique and novel from a battery is the fact 
that this is a piece of moving machinery that rotates. Our average storage battery is an inanimate object 

in an inertial spot and then the electromotive force is conducted by wires from this battery to animate 
some object. 


LJ [Long John" Nebel]: Let me interrupt for a moment; I'll try to describe it further. Well, it looks like 
two ice cream cones put together at the wide ends, but he angle is a lot wider [90 degrees} than that of the 
ice cream cones. There are a series of ridges; they look like gears would fit in. Is that corra 
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OTC: No, those are in a sense turbine; they are reactive channels and where there is atmosphere a flow of 
air there aids in rotation. 


LJ: Well, then, this is one of the components of the drive; this is the batter 


OTC: This is the center power core. 
LJ: This generates electricity? 


OTC: This is right. This is a storage cell for electrical energy. In operation it generates electricity at the 
same time it puts out electromotive force. This is the central power system for our spacecraft. 


LJ: 1 can tell this: that it opened up and it appears to be hollowed out on the inside... it's circular, the 
inside; when the two parts are put one on top of the other and they fit into place, the cavity inside is 
circular. 


OTC: It is a sphere, yes. And cach unit is a hemisphere. We call the center of this large dimension the 
equator and of course it contracts and expands to a point on cach side Its the union of two presto-conical 
sections; that is what it is Two right angle sections, and we say it is the dimensions of space and we have 
shown how this comes about. 


LJ: In the literature you've provided us with, there's a mathematical formula that crops up here that 
intrigues me: minus zero divided by plus zero equals zero. Can you tell me more about it and how you 
stumbled on this idea? 


ОТС: The equation is brought about by the shape of our Utron electrical accumulator; this is the name 
given to our central power system. In our operation of working models and in checking out experiments, 
‘we had to find the formula that fir the reason for the action and reaction we were getting. So in exploring 
nature and studying the great inspirational work of the Dr. Einstein on relativity, we came upon this 
formula of linear correlation. And when we study linear correlation in geometric form we have to have a 
starting point and this is the point. And from there it explains through the cross and through the circle. 
‘And the only mathematical way we can express it is in the symbolism of zero X or OX, and this formula. 
brings us to that. We claim that this is the true unified field theory in physical practice. 


Ina further study of Dr Einstein's great inspirational work ~- and we corresponded with him and we had 
the great good fortune of being advised by him at one time -~ we learned that all measurements of time 
and space had to be considered in relationship to the observer and therefore there never was a fixed 
quantity of any number. Now in physical form, this is something else again. 


On this craft, insofar as the individuals are concerned, we can travel in the same manner as a pressurized 
airliner, We don't have the problem of a heat shield... because the electromagnetic system sets up a 
protective shield in our craft which enables us to overcome this [thermal] barrier without any discomfort. 
to the occupants of the craft. And we can very slowly rise, and once we are outside the atmosphere we 
can accelerate to tremendous velocities up to the speed of light itself. 


LJ: How would it land, sir? 


ОТС: Very simply, we can fall at a very slow velocity of 100 feet/minute or less and we can set it down as 
gently as a feather because we have joined part of the operation of our craft to universal systems. This is a 
relative velocity craft and the minute it reaches the relative velocity of the attractive inertial mass, it 
becomes weightless as regards this inertial attraction. Individually, it is not weightless; t has the same 
weight as before, but when it reaches the relative location it becomes an independent system just as a 
planet is an independent system. 


LJ: ls there any gravitational pull at this point, sir? 


OTC: None whatsoever. They will have the same feeling of pressure or weight that they have right now 
because we will maintain as far as possible the atmospheric pressure of the earth at sea level inside the 
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LJ: Lam under the impression that the only reason I'm able to sit їп this chair is because of gravitational 
pull 


ОТС: We have around 14 Ib/square inch pressure within our atmosphere. We have been able to be sealed 
off away from such a condition and then artificially with atmospheric pressure the pres 
maintained. We have it very well in submarines. The same may be used in our craft 


LJ: In other words, under sea where a subma 
saying? 


e may be there is no gravitational pull; is that what you're 


OTC: There is gravitational pull at all times, but we are speaking about the atmosphere of the occupants 
inside a sealed unit 


LJ: Is that ne 


sssary to keep the occupants in the position they desire? 


OTC: Absolutely, because in a vacuum they are at the mercy of any velocity. 


LJ: What would happen, sir, if there were some kind of instrument that you could turn on and eliminate 
the gravitational pull that was in this room? 


ОТС: You would in a sense become very buoyant and this is not in itself a novelty but it certainly does 
not have any disastrous effect on humanity. 


LJ: Would I remain in this position? 
OTC: You could, but any movement would move you out of it. 
LJ: Would objects remain in position? 


OTC: Until they wer 
themselves. 


brought into any movement. Any movement would make them buoyant 


LJ: I have a lead pencil; if I hold it in the air and release my fingers it would fall because of gravitational 
pull. If we had this other condition which you so aptly described a moment ago, if 1 released my finger 
‘would the pencil remain in midair? 


OTC: This is true; it would stay there. 


LJ: I believe what you're saying is that you'd be creating an artificial gravitational field within the body of 
the spacecraft and yet there would not be any gravity on the outside? 


OTC: Exactly correct. 


LJ: And this is done by the battery which I attempted to describe, spinning around and producing its own 
gravitational influence? 


OTC: Yes, this is the beginning of an answer to your question: we have capacitor plates and 
clectromagnets as a part of this system. Now, this is counter-rotating; the clectromagnets rotate in one 
direction, and the batteries rotate in another. The capacitor plates rotate in conjunction with the battery so 
that we have a clockwise and counterclockwise rotation, Now the third system is the cabin that maintains 
the crew. This does not rotate; itis fixed due to the fact that the two bodies are rotating clockwise and 
counterclockwise. Therefore the system causes the craft to escape from the gravity pull. The стай itself 
due to this system still has internal gravity because it still has the same weight that it had in the beginning. 


LJ: What charges this battery? 
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ОТС: This starts out electrochemically the same as other batteries, but we do have a regenerating system 
that is very unique. We are able here, for the first time to our knowledge, to use atmospheric electricity as 
a recharging system. This is done as part of the operational principle of the craft 


LJ: You say you use atmospheric electricity. What happens when you leave the atmosphere? 


OTC: We have electrochemical systems to provide us with all the energy that we need and have a 
regenerating system in the manner of a regenerative coil that recharges this battery in the same manner 
that the storage battery in the automobile is recharged now, by a generator, 


LJ: What you have doe is made the first perpetual motion machine. 


ОТС: There is nothing perpetual about our machine. The energies which cause it to operate are perpetual, 
You cannot destroy matter, and you cannot destroy energy; molecular flow is perpetual and that has been 
proven in the laboratory. It has been proven that electricity itself is immortal. When we take away 
resistance we can set up a spark of electricity and it will continue to operate; therefore we have perpetual 
energy. No machine that we can conceive of made by man would be perpetual, but it is free energy. It 
self-energizing and as long as all parts function and do not wear out this is truly a 


Ben: About this formula: were using conventional algebraic methods? 


OTC: No, we weren't. Partially conventional, but we were joining actual space forms. We arrived at 
satisfactory equations for ourselves which can be demonstrated. 


Ben: Are the physical laws upon which your invention works expressed in mathematical terms? 
OTC: Possibly, but I wouldn't say that I'm qualified. We're satisfied with this formula, 
Ben: Well, it's like saying plus 4 divided by minus 4 equals 4. 


ОТС: Sometimes these solutions are not always what appear. As we know in synergy, we know 1 plus 1 
equals 3 


Ben: 1 plus 1 equals 3, when? 
OTC: Because two conditions always produce a third. 
Ben: the third condition is 2, isn't it? 

OTC: Not necessarily 

Ben: Could you go over these conditions? 


OTC: If one condition operates one way and another operates another way, when you join them you have 
another condition and their sum is 3. 


Ben: Well, that is a little bit over my head. I've been looking at this prototype you have here and I notice a 
wooden frame or scaffolding you have a larger model of that you have on a turbine and around it is a 
wooden ring and it seems to be filled with electromagnets. 


OTC: That's right; this is a wood model of an operational model. What we have here is the cones, our 
Utron electric accumulator; that is the power system. This system activates the electromagnets and in turn 
activates. 


Ben: Does the system — the thing inside 


activate the electromagnets on the outside? 


OTC: This is true. We do this by contacting this lead wire from the positive and negative poles of these 
batteries to the electromagnets and then we have circuit breakers from these electromagnets and we have 
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counter-rotation. These electromagnets will rotate counter-clockwise while the internal area is rotating 
clockwis 


Ben: Are these spools of wire on the model itself, are they magnetized also? 


OTC: The coils of wire inside the ring are regenerative coils; they are electromotive force coils and they 
assist in regenerating the battery, because they are loops of wire brought through a magnetic field which 
sets up an electromotive are capacitor plates and these are also activated by the central 
power core, but these plates, which can accept a very high charge in neutral conductance also through the 
process of ionization utilize atmospheric electricity. 


Ben: The fact that you have two cones meeting at their bases, so that you have something that is also 
square. I don't see how you get a square, 


ОТС: Dimensionally it is; it is square in these dimensions and when this rotation starts and builds up to a 
certain velocity, this form is very important because we have the total equation of action and reaction, 
Now this is done by a system of coil winding wherein we start at a point, expand to an equator, and 
continue our winding down to a point. With this physical expansion and contraction, is an 
electromagnetic field. Gravity enters the picture in the form of this relative rotation, When the relative 
rotation -~- inertial effective mass =~, it's a matter of dimension. So that is the earth, say, is 8,000 miles in 
diameter, we know its fixed rotation is 1 in 24 [blurred text, possible additional digit]. If we were 1 mile 
in diameter its rotation would be 8000 in 24 [blurred text, possible additional digit]. And by the same 
system, our 45-foot craft has a rotation of 580 rpm and when it reaches this rotation it is totally 
independent of its inertial attractive mass, in an electromagnetic field. 


Ben: If your models get up to 580 rpm, will they take off? 


OTC: This model was spun at 40,000 rpm and when it did it set a pressure pattern of 1,000 tons; the 
horsepower reading was alittle over 700. Six engineers checked this out. Now the relative rotation of this 
model would be about 68,000 rpm, and when it reaches this rotation, it would immediately take off. 


LJ: Would the time factor be involved with this craft? 


OTC: In our solar system, the time factor would be involved, yes. We evaluate time on the velocity of 
light and in certain systems, if we exceed the velocity of light, unquestionably time would slow up. 


Ben: Your craft can exceed the velocity of light? 
ОТС: We don't say this; I say I other systems. 
Ben: I thought nothing could do this. I thought it was a constant factor, one of Einstein's factors. 


OTC: Possibly in our system, but not n 


essarily true in other systems. 
Ben: Anything approaching the sped of light becomes pure energy. 
ОТС: Pure energy, but in other systems it could change. 


Ben: What other systems? 


ОТС: Other solar systems. We are completely controlled by our system and the velocity of light is our 
yardstick and our pattern and our craft is designed around this. 


Ben: You don't just upset one of the basic principles of the universe. 
Mel Salomey: Doesn't Einstein say any measurement is relative? 


Ben: Except this one; it's the first axiom. 
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Mel: What is an axiom? 
Ben: Self-evident truth. 
Mel. Thank you. Wasn't Einstein theorizing; wasn't he assuming? 


[Discussion of the speed of light, not included in transcript of th 


interview] 


Roy: What are these coils? To describe this the best I can, imagine if you will a circle about 18 inches in 
diameter. Two circles that form a sort of a - In other words, one circle fits over another circle and from 
the top of the circle and coming down from the other an inverted round pyramid. There are a number of 
what appear to be copper wound coils around the edge of it. And then there's a sort of a framework on top 
and underneath there's sort of braces. That's the general idea. I noticed these cones placed mouth to mouth 
with some coils, the coils on the edge of this thing; it revolves within this structure. A tough thing to 
describe. 


Q: What is this over here, Mr Colton? 


Colton: This is a paper mockup to show the counter-rotation principle and its outside section that Roy is 
describing looking at the other mockup. It contains the electrified horseshoe magnets. This would rotate 
in one direction counter-clockwise while the center section with the electron accumulator [Utron] would 
rotate clockwise in the other direction. 


Q: Would these coils in the outer rim? 


Colton: Rotate counter-clockwise -- It has a rotation speed relativel 
about 580 rpm. 


‘equal the earth's rotation speed, at 


Q: When you say 580 rpm do you mean the outer rim is rotating on one direction 580 rpm and the inner 
rotating in the other direction at the same speed, giving a total rotation, one relative to the other, of 1160? 


Colton: Exactly, although I don't know if 1160 has any bearing on it or not. 
Ө: Well, it would be twice the rotation in reference to the earth. 


Colton: We're not giving it for a certain rotation for the sake of rotation but for the sake of relativity to the 
attractive mass. The earth at 8,000 miles diameter rotating once in 24 hours is relatively equal to а 45-foot 
craft rotating at 580 rpm, and 580 rpm would calculate to be the approximate rotational speed of an 
automobile tire on a car moving at about 25-30 mph. 


LJ: Could a small craft be made to take off? 


ОТС: We plan to build a prototype model as a demonstration device. Now I would like to state that 
certain models have been built by me and tested. Each one has been airborne. One was lost entirely in 
space. We had a control system and this one didn't function. This has already been done. 


Ө: As was calculated, the speed of the circumference was 1263 mph. It gets kind of warm at that, doesn't 


it? 


OTC: No, it won't because it has its own protection field which is its electromagnetic actuation. We 
described it as a self-contained unit. This ionization of the capacitor plates sets up a glow brilliantly with 
а very soft luminescent light. 


LJ: What color? 


ОТС: It would be in the nature of blue-green or very similar to the electric arc you see in welding. This is 
the field we are testing. It does not have a heat barrier in forward velocity at all. This electromagnetic 
field is being tested out now in conventional aircraft and proved very efficient. 


htptwararecesearch comican? сам нет 


вв 


звоне 


ов тСат: The Utron Electrical Accumulator ~ Articles, Model Construction Plans, US Patent # 2912,244 ас. 


Q: Would you suppose you could put rockets toward the edges of the cone and have the thing spin by 
rocket propulsion? 


OTC: We don't need it. We have a tremendous spin here. An electric motor operates the same way. You 
set up an electromotive force inside a magnetic field and you get rotation. So what we actually have here 
is an improved electrical motor which in itself is a circular device, and we say we make energy out of the. 
air, from another dimension. 

To clear your analogy up also, we would like to demonstrate the fact that this earth itself is literally a 
space craft demonstrating what we're talking about; it's rotating and orbiting at a certain constant speed 
with a magnetic field and it is in itself a spacecraft 


Q: Mr Colton, we assume the moon has a gravitational field. How does it make a gravitational field and 
yet it does not rotate on its axis. 


Colton: It does not rotate on its axis? 
Ө: No, the moon docs not rotate on its axis. 
Ben: Sure it does, 1 rotation for 1 revolution. 
Q: How long does it take? 

Ben: 28 days. 


Q: And the carth takes one day. 


ОТС: And that's how engincers and scientists have evaluated the velocity of the craft we call the earth Бу 
the orbit of it. Upon the pattern already set up, by the amount of time it takes the moon to rotate onc 
around the earth from the center of the earth's core: 28 days. The distance being 245,000 miles. It is easy 
to calculate. 


cones seem to revolve over intricately wound copper coils. Do you supply any motor power to 


ОТС: All energy comes from these two cones [Utron]. This in vernacular is a battery. The big novelty is 
that we have put a battery in motion. We have designed it within the accepted knowledge of total 
dimensions of space-matter and we have activated it electrochemically [electrolyte in the hollow center] 
and used the force through chemical activation to activate the entire craft, after which we have motion as 
the feature of this accumulator. 


Ben: Mr Osgood's telegram brought up a very important and perhaps crucial point, mainly, James Clerk 
Maxwell demonstrated that light is an electromagnetic radiation, also verified by hertz who laid the 
foundation for modern radio. Now the speed of electromagnetic radiation such as radio waves also travels 
186,000 miles per second. In other words, light and all forms of electromagnetic radiation travel at the 
speed of 186,000 miles per second. Now if it were possible for your craft to travel faster than the speed of 
light, it could, therefore, travel faster than the speed of electromagnetic radiation, So once it exceeded 
186,00 miles per second, you wouldn't be gaining all this energy from this electromagnetic radiation 
you're generating and wouldn't you fall rapidly down? 


ОТС: There is а continuous falling in space which in itself can bring velocity and can bring you to 
another system. We mentioned conjecturally that in other systems, there could be different velocities. 
We're not applying them to our craft. We don't identify them wit our craft. Relatively, we could not go 
faster than the speed of light unless we were in a system that permitted it. In our solar system, which we 
have mentioned now 3 times, it is designed on known principles. We conjectured about other systems. If 
we go beyond the speed of light in other systems the conditions within that system would make it possible 
for us to have power. 
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Roy: Let's assume, Mr Carr, this vehicle is at rest. What is it that originally overcomes the inertia of this 
rotor and starts the rotor moving? 


OTC: The electromagnetic force stored in the energy of the Utron electri 


vernacular is a battery. 


'cumulator, which in 


Roy: Now the Utron electric accumulator is these cones that are inverted to each other with bases 
together. I know of zinc batteries, nickel-cadmium, lead-acid cells. Could you use those? 


OTC: We could use any of the kinds you mentioned; what we have here is tremendous power size in 
comparison to other batteries; the very easy to put 1000 2-volt cells inside this one unit as you 
see it. It has functioned very well. In our 45-foot craft we plant to have 12,000-volt batteries which will 
extend an electromotive force which will energize the electromagnets and the capacitor plates. The 
generative coils will put back into the batteries in this system the same amount of volts going out until 
there is a breakdown of electro-chemicals or wear-out of equipment. But it could last as long as average 
storage batteries in automobile: 


Roy: In order to start the motor off originally, is it necessary to cause а flow of electricity through one set 
of the coils? 


OTC: That's true. 
Roy: Is there any magnetic force in the other set of coils at this point? 


OTC: They individually operate by circuit breakers and the first motion begins to start a repetition. The 
same we have in a motor that has the opposite of a commutator, which is an accumulation of contact 
points where each coil is energized as the current flows through this coil. Then this starts the motion, the 
repetition of this motion brings the whole motor into phase in the same sense our accumulator and 
magnets become speeded up and the circuits are made and broken as they rotate. 


Roy: Where the inner rotor rotates in one direction and the outer in the other direction, and if the cabin is 
located on top of the rotating mechanism, what keeps it from rotating in one direction or the other? 


OTC: We have this cabin as the center of the craft and the battery below the cabin and the electromagnets 
are the total outside of the circular foil. The shaft of the accumulator goes through the cabin and there is a 
bearing. Now, just as this stays stationary when this is rotated, so will the cabin because there are two 
rotating forces. You have the clockwise rotation of the accumulator, the capacitor plates, the generative 
coils, you have a counter-rotation of the entire circular area of the стай, the larger diameter which houses 
the electromagnets; therefore, when you have rotation in both directions, the cabin itself is like a bearing 
and extension of the shaft. We've built models and proved this is correct. 


Roy: OTC XI was accomplished? 


ОТС: Six crafts were airborne, one escaped; we used circuit breakers of various types and fuses burned 
through the switch and we lost one craft 


Roy: What was the size? 
ОТС: The largest and the one lost was 6 feet in diameter. 
Roy: You also talk of the Caroto Gravity Motor and you mention it requires no fixed location in which to 


function, and you also say a lot of other wonderful things about the possibility for this motor. Is it 
something else than the spacecraft? 


ОТС: They are two separate packages. The space s the electrical accumulator and the gravity 
motor uses the energy of the inertial attractive forces. We have learned how to take this energy and key it 
10 a working shaft and get work power which we call free energy because it is. We don't make any part of 
it. Now in the rather vulgar vernacular sense this would have been classified as perpetual motion. It is 
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nothing of the sort. Is free energy. Now we have learned that all masses that are smaller than the masses 
to which they are attracted exert energy. Even this ashtray; if it takes a pound of energy to lift it, then it is 
exerting a pound of energy. We have a true gravity motor. Its functional operation is to produce power 
continuously without any dissipation of the energy which causes it to operate, and we have built models 
of this and they operate and function and we are in the patent procedure with this. 


Mel: Back to a question a while ago regarding an analogy of the earth as a spacecraft. Taking another 
look at the mock up prototype power package there in front of you. It resembles the solar system itself, 
and as a matter of fact one of the statements in the brochure published in 1957, stated it illustrated the 
‘geometry of the universe. It scems that this device miniaturizes and essentially duplicates the motion of 
bodies in the solar system. It must have the ability to miniaturize their energy. So in a sense, the bodies in 
the solar system, in all time, have maintained their constant motion perpetually in those motions and this. 
is why people characterize this power package as a perpetual motion machine. 


OTC: But we do not make any such claim. 


Colton: The Utron has many applications, has many forms, many variation. In one sense you might 
describe it as an energized armature or in other words a motor with a self-contained moving battery, also 
capable of continuously re-cnergizing itself. The offer in regards to spacecraft applies to government and 
industry alike. We will only make total disclosure demonstration after we have procured a firm order. In 
other words, we're not looking for anyone to evaluate our development. Mr Carr has come a long way in 
his research, He doesn't need any risk money from taxpayers or industries for further exploration and 
development. We will disclose to anyone who is a purchaser, but not to anyone who comes along for 
curiosity. 


Mel: What docs the word "Utron" mean? 


Colton: "Utron" is a coined word, a word Mr Carr put together: the letter "U" and "tron", U meaning the 
direction or shape of motion as applied and used and equated in this accumulator or battery we described 

U is the plane, the geometrical figure that is the portrait of the wave, you might say. The letter U as 
described on paper, the two-dimensional, is a portrait on paper of the wave or the wave motion with the 
cut field, with the straight line, the pressure energy in the Utron accelerator. 


OTC: To me there's no such thing as a completed curve; you only go half way, just like you only go half 
way into the woods, then you're coming out. This is the same. A bisection of a total sphere is its exact 
curve and one half of it is primarily U-shaped. Because in magnets there are always two poles and one 
normal way to show them is in a U-shape, but if it's in a bar magnet, there are still two poles and the. 
shape is still the same. We can only put a rope one half way around the tree and it's coming back the other 
way, and this is true in all wave motion. Now, if you extend this into velocity, this is the pattern in the sine 
wave and definitely the electromagnetic wave. 


Ben: I see... the vortexian of the wave 
OTC: All motion is relative to all other motion, so this serpentine, spiral state. 


Ben: So it's not the form of that motion, the graph and the equation. I'l accept the fact that it's the form of 
the utron motion though, 


OTC: Also the form as well in two dimensions is intensified in the geometry of our accumulator. 
Q: Why do you refer to this vehicle as a 4th dimensional vehicle? 


OTC: Because the geometry of the accumulator is such as the 4th dimension. To me the application of 
space and time, a vibratory field and electricity as we know it is a vibratory force in motion. This is 
symbolic of it and when itis activated it becomes such. Now this may be a litle bit difficult to 
understand, but nevertheless the very smallest electronic particles of matter have been shown under the 
highest type of electron microscope to be one-dimensional squares. To me this is verification that this is 
truly a space dimension because it is the shape of matter. Without matter you couldn't have space. 
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Ө: Im holding a thing that looks like two loudspeakers in a simplified form, placed mouth to mouth, two 


cones mouth to mouth, like two tops together so they have a point at each end and actually like a 
thickened flying saucer... Now what is it that comes from that: is it a high voltage? 


OTC: The voltage is whatever we wish to make it by design. 
0: In other words, then, this is a battery? 

OTC: Thats right. 

Q: The battery then goes through these magnets? 

OTC: The battery rotates in this magnetic field. The average armature today in any electrical system is 
usually the permeability, iron wound with copper, then through a magnetic field acts as a motor, or it 


becomes a generator, depending upon the lead. The great novelty here in the area in which an armature is 
normally used, we have a [power unit, and this a battery, and this is a moving power unit. 


Q: In other words, you might call t 
maybe I'm using the wrong word 


a self-contained power supply, right? How would this generator --- 
gather additional energy from outside? 


OTC: This is due to its circular motion. Electrical forces are motions where they manifest. Now we have 
les in alternating current; AC gives you 60 cycles per second; we have discovered in our experiments 
that there is a space cycle related to electricity, and if we join the cycle we get energy from it. 


Q: Mr Colton, will you try to describe to our listeners how they can draw at home a facsimile of an 
Utron’? 


Colton: You can take a pencil and draw four lines to form an open square. When you have a square, draw 
а straight line from one point of the square to an opposite point and you'll have two right angle triangl 
Now if you convert the line you've just drawn into a small lip you'll begin to see two inverted cones, the 


base of which form a circular equator. While you started with a square, you now have two cone: 
Obviously, the base of the cone is a circle or completely round as we describe it, and you have the device 
which is described as completely round and completely square, the Utron electric accumulator. The cavity 


in the center of these which is a hemisphere when the two cones are put together have a hollow sphere. 
This is the cavity which contains the electrolyte which would be used in some of the applications of the 
accumulator, 


Ө: Of what value is the term "completely round and completely square" apart from its obvious 
redundancy. 


Colton: It is Carr's definition of the geometry or the basic space form or the basic form of all matter large 
or small relatively as we describe it. It is the definition of the terminal motions of universal energies in 
what we call space. 


О: In one of your brochures you make mention of a "photon gun" and you say, "This is primarily a 
development that works outside of the earth's atmosphere. We are entering an age of space flight and the 
use of solar energy is practically unlimited”... What is a photon gun? 


ОТС: Lam using the word gun as a reaction principal instead of as a weapon, nevertheless it is а gun and 
in fact fires billions of rays of solar energy at right angles to the reception. By placing them through a 
certain chamber, we have been able to get a reaction and whenever there isa reaction, we can get power, 
we can get force from it. So we feel outside the earth's atmosphere new systems of propulsion even 
beyond our own of electromagnetism will make themselves apparent. 
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Information Bulletin #3 (December 23, 1957) [Excerpts] 


"Carr's Principles of Free Energy Space Flight Accorded Highest Scientific 
Verification" 


Otis T. Carr, President of OTC Enterprises in Baltimore and inventor of a manmade spacecraft, which he 
has offered to build and deliver to the government without one penny of risk to the American taxpayer, 
publicly revealed the propulsion principle of his spacecraft in the following statement: 


"Any vehicle accelerated to an axis rotation relative to its attractive inertial mass, immediately becomes 
activated by free-space-energy and acts as an independent force..." 


An excellent example of this principle applied in practice is the fact that the two satellites now orbiting 
the earth, have achieved space-energy activation by an equivalent inertial velocity, and were it not for 
their susceptibility to internal or inherent physical deterioration, they would theoretically and factually be 
kept orbiting by natural space forces until the end of time in our solar system. These statements in 
evaluation of natural physical phenomena as first discerned and made public by Mr Carr, have been 
physically tested in laboratory experiment by an impartial scientific laboratory and confirmed as follows: 


We have shown that a charged body, accelerated to an axis rotation relative to this attractive inertial 
mass, indicates polarity in a given direction. The dip-needle points, say, up toward the top of the body. 
But mount this while rotating body, with its spindle, on another platform and rotate this platform on a 
spindle, then if the counter-rotation is greater than the inertial forward rotation of the body, a dip-needle 
on the second platform will point down while the first dip-needle points up, indicating complete relativity 
of polarity. When the ex: the forward rotation the body loses its polarity 
entirely and immediately becomes activated by free-energy (tensor stresses in space) and acts as an 
independent force... The above-described assembly of counter-rotating charged masses becomes 
weightless and will escape the immediate attraction of gravitational forces. 


"Your discovery therefore is distinetly a possibility, and its creative genius 
provide it with a process for generating its own power as a result of its 


in its inventor's ability to 
rotation." 


Translated into familiar terms, this scientific explanation means that the above-described assembly of 
counter-rotating charged masses becomes weightless and will escape the immediately attractive 
gravitational forces, 


Our experiments and investigations have made known to us that the mighty power from the Sun can be 
utilized when the geometry of design is properly evaluated. We are aware of the resistance factors 
involved, due to the carth's atmosphere, and our developments have been predicated on overcoming these, 
which in some instances has been done. 


We have invented a Fourth Dimensional Vehicle. This Fourth Dimensional Vehicle is powered by the 
revolutionary Utron electric accumulator, which is completely round and completely square, and 
own power, which is electromagnetism and electromotive force. It can be launched form the 
not have to be blasted into space. The basic design was brought to the attention of the 
United States Government, and a patent application was filed in 1949. 


ests were independently made by qualified engineers at one of America's leading plants and it was 
timated that а small model, only 4 inches in diameter, produced energy equivalent to 1,000 tons. This 
was in 1952, and Mr Carr was unable to interest anyone in his efforts at that time. Things have changed, 
and the Government has now put its blessing on space flight development. 


At the present time the rocket enthusiasts are commanding topmost attention. But there will be change 
thinking, and new directions of endeavor very soon. Our experiments with circular-foil design, as relates 
to gravity, electromagnetism, and electromotive force, have led us to the certain conclusion that it 

possible to use the inverse-proportion laws of Newton as successfully as the third law of motion applies 
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to accelerated rockets. We will produce the OTC-X1 circular-foil spacecraft as the first operational 
prototype as symbolized in this conception drawing. 


Claims Christ Disclosed True Nature of the Universe in Symbolism of the Cross ~ 


Visionary Mr Carr claims that Christ disclosed the true nature of the Universe in the Symbolism of the 
Cross. He pointed out that "Christ is truly expressed in the sign of the Cross -- the true Cross ~- the 
absolute, the finite expression of the cosmos that we call the Universe". The inventor further stated: 


"A universe has only two basic properties: the motions and the directions. The correlation of these 
properties manifest in several forms, their two categories being called energy and matter. 


"These two forms are equal to cach other, and are the product of each other, matter being energy under the 
pressure of motion and having relative finity because of the harmonious correlation of the direction of 
such pressure, and energy being matter released from pressure by any change in the direction of motion. 


"In any universal system, these motions and directions manifest their finite totality in what we call space, 
and describe their total form in what we call straight lines and curves, the geometry of which is expressed 
ina finite form whose dimensions are a constant correlation of the directions and motions. We have 
equated the shape of this universal space and translated it into physical form which we have called the 
Utron Electrical Accumulator, which expresses the linear correlation of space motions and directions in a 
form that is therefore completely round and completely square. 


"In its linear proportions the Utron Electrical Accumulator is the union of straight lines brought together 
in and from all directions, and in its correlation of and with curved lines it expands from a point to the 
circumference of its equator and contracts from that equator to a point, always being a correlation of 
complete curves. The aim of these linear correlative dimensions is three points, the exact center point of 
which is +0 and -0, the exact peripheral points of which are +X and -Х. 


‘The space ship designer then mathematically points out his theory: 
-0/+0=0 
-X/+X=X 
0+X=0X 
Continued Mr Carr: 

'We were inspired to complete this work in the service of the Christ Jesus by Albert Einstein's search for 
a unified field. This relativity is a unified field, expressed in physical form is the square in the circle 
bisected by the Cross. The Utron Electrical Accumulator is the full expression of the dot that was the 


beginning of OX, extended in all directions to form the cross, which in motion continues on to form the 
square and the circle, 


"In the beginning was the Word. The Word was OX [actually: AeTZI], and in the revelation of Jesus, was 
given for all who wanted to see, in the symbolism of the true cross. 


‘Set the cross in motion and you will see the halo that is Light and which we also call Energy. 


"If there is not time 
And there is no space 
‘There can be no other place. 
And perhaps there is no far. 
Perhaps the Universe 
Is right where we are. 


Peace and plenty through the Application of Free Energy to Supply All Things to All People. 
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US Patent # 2,912,244 


Amusement De 


е 
(November 10, 1959) 
Otis T. Carr 


This invention relates generally to implements in amusement devices, and more particularly to an 
improved amusement device of the type where the passengers will receive the impression of riding in an 
interplanetary spacecraft 


‘The present invention contemplates a novel amusement device having the overall configuration of a 
spacecraft and being formed in various sections, with portions of the sections being rotated in opposite 
directions to give the impression of movement to the passengers. It is also contemplated to move the craft 
up and down and display an animated movie of heavenly bodies above the passengers to give the 
passengers an impression of leaving the earth and approaching a distant planet or the like. This invention 
further contemplate: п of electromagnets, cones, and the like carried by the oppositely 
rotating se and windows through which the passengers may view these simulated 
objects to give the impression that they are viewing the inner workings of an interplanetary spacecraft 
during flight of the craft. Finally, this invention contemplates the construction of the various portions of 
an amusement device simulating an interplanetary spacecraft in such a manner that the device may be 
casily transported in sections from one location to another and reassembled in a minimum of time. 


An important object of this invention is to provide an amusement device wherein a passenger in the 
device receives an impression of flying in an interplanetary spacecraft. 


Another object of this invention is to provide an amusement device having a general configuration of an 
interplanetary spacecraft and having oppositely rotating sections simulating the movement of various 
portions of the device to impress the passengers with flight in a spacecraft. 


Another object of this invention is to provide an amusement device simulating an interplanetary 
spacecraft wherein the passengers will be physically moved a very minor distance and yet will receive the 
impression of flying in a spacecraft. 


A further object of this invention is to provide a portable amusement device simulating an interplanetary 
spacecraft which may be easily disassembled and transported from one location to another. 


A still further object of this invention із to provide an amusement device which is simple in construction, 
may be economically manufactured, and which will have a long service life. 


Other objects and advantages of the invention will be evident from the following detailed description, 
when read in conjunction with the accompanying drawings which illustrate my invention. 


In the drawings: 


Figure 1 is an elevational view of an amusement device constructed in accordance with this invention. 
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Figure 3 is a plan view of the landing gear for the amusement device, with the housing around the legs of 
the landing gear removed, 
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Figure 4 is a plan view of the supporting structure or framework for the outer rotating shell of the 
amusement device shown in Figures 1 and 2. 
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Figure 5 is a plan view of the central rotating assembly which rotates within the outer shell frame 
illustrated in Figures 2 and 4. 
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Figure 6 is an enlarged sectional view illustrating the support and the drive between the inner rotating 
assembly and the outer rotating assembly. 
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Figure 7 is a plan view of the floor portion of the passenger cabin. 


Referring to the drawings in detail, and particularly Figures 1 and 2, a preferred embodiment of the 
present invention comprises, generally speaking, a supporting structure and landing gear 10, an outer. 
rotating shell 12, an inner rotating assembly 14 (shown only in Figure 2) and a passenger cabin 16 
extending downwardly into the upper end portion of the outer shell 12. The landing gear and supporting 
mechanism 20 comprises a vertically extending tubular member 18 around which the outer shell 12 and 
inner rotating assembly 14 are journaled as will be hereinafter set forth, and a plurality of legs 20 
extending radially outward in circumferentially spaced relation from the lower end of the tubular member 
18. The tubular member 18 is telescoped over a supporting stanchion 22 which may be in the form of a 
pipe, and the tubular member 18 is slidingly supported on the stanchion 22 by suitable wheels or rollers. 
24 to facilitate vertical movement of the member 18 on the stanchion 22, as will be hereinafter set forth. 
‘The stanchion 22 is preferably supported in a suitable foundation 25 to provide adequate strength for the 
amusement device, 


A suitable jack 26, preferably a hydraulic jack, is anchored in the foundation 23 underneath the outer end 
portion of each of the landing gear legs 20 and is provided with an extension 28 extending upwardly into 
connection with the respective leg 20. The jacks 26 are operated simultaneously to raise and lower the 
landing gear and supporting structure 10, as will be described. A suitable shaped housing 20 is preferably 
secured around each of the landing gear legs 20 to provide a streamlined appearance. It may be noted that 
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cach of the legs 20 is preferably constructed out of a structurally strong member, such as an I-beam, and 


is secured to the lower end potions of the tubular member 18 by suitable braces 32 and plates 34 to assure 
a rigid and adequate connection of the legs to the tubular member 18. 


A pair of rollers 36 (see also Figure 3) are rotatably supported adjacent the outer end portion of each leg 
20 of the landing gear and are arranged to engage a circular track 38 (Figures 2 and 4) for partially 
supporting the outer shell 12 and the inner rotating assembly 14 as will be described. Also, a suitable 
drive motor 40 (Figure 3) is mounted on one of the legs 20 of the landing gear and is connected through a 
suitable gear box 42 to one of the rollers 36 to rotate the outer shell 12 with respect to the landing gear 
and the supporting structure 10. The roller 36 connected to the drive motor 40 may be suitably chained 
(not shown) to its companion roller 36 to assure an adequate drive connection between the drive motor 
and the circular track 38, 


‘The shell (Figure 2) is tubular in configuration, with the diameter of the central portion thereof 
substantially larger than the diameter at the opposite ends thereof, and is supported in an upright position 
to give the general appearance of two saucers placed face-to-face. The outer edge portion 44 of the shell 
12 is preferably formed of partially transparent material, such as Plexiglass, and is illuminated from 

within (not shown) to provide a band of light around the central portion of the shell 12. the remainder of 
the shell 12 is formed of any desired opaque and relatively strong material, such as aluminum-laminated. 


‘The shell 12 is supported on a frame generally designated by reference character 46 and illustrated in 
Figures 2 and 4. the frame 46 is circular in plan, as viewed in Figure 4, and is substantially U-shaped in 
cross-section (as shown in Figure 2) to provide an upper horizontally extending portion 48 and a lower 
horizontally extending portion 50 which extend from adjacent the support member 18 outwardly to the 
central portion of the shell 12. The frame 46 may be easily formed with industrial steel tubing 52 formed 
into a truss with bracing of steel rods 54. With this construction, the frame 46 may be easily fabricated in 
sections for convenient assembly, or the entire frame 46 may be lifted off of the supporting member 18 
and transported to another location. 


‘Support of the frame 46 and the outer shell 12 is provided by the track 38 (previously mentioned) which 
is secured on the lower face of the lower horizontally extending portion 50 of th3 frame 46 in a position. 
to engage the roller 36 carried by the landing gear legs 20. Additional support for the frame 46 is 
provided by rollers 56 (Figure 6) secured around the inner edge of the lower portion 50 of the frame, and 
rollers 58 secured around the inner periphery of both portions 48 and 50 of the frame. The rollers 56 are 
arranged in circumferentially spaced relation around the inner periphery of the frame 46 and engage 
circular track 60 supported by the legs 20 of the landing gear. The track 60 may be an extension of the 
upper plate 34 shown in Figure 3. The rollers 58 engage tracks 62 extending circumferentially around the 
supporting member 18 to accommodate any radial forces imposed on the frame 46. It will be understood 
that any desired number of the rollers or wheels 36 operated by the motor 40 will engage the track 38 to 
rotate the shell 12 in one direction around the longitudinal axis of the supporting member 18. The rollers 
56 will engage the track 60, and the rollers 58 will engage the tracks 62 during such rotation of the outer 
shell 12 and frame 46, 


The inner rotating assembly 14 is generally annular-shaped, as illustrated in Figure 5, for movement 
around the supporting member 18 between the upper and lower horizontally extending portions 48 and SO 
of the frame 46. The assembly 14 is also preferably constructed as a frame out of square steel tubing 52 
formed into a truss with steel rods 54 for bracing, and is provided with a double conically-shaped 
framework 64 adjacent the supporting member 18. The framework 64 is provided to support a covering 
‘material 66 of any suitable type such as laminated metal or plastic, to simulate a solid member in the 
central portion of the amusement device, which in turn simulates a portion of a spacecraft, such as the 
power unit for the craft. The covering material 66 may be corrugated if desired. The framework 64, as 
illustrated in Figure 6, is also provided to support the rotating assembly 14 on the supporting member 18 
and the frame 46, A plurality of rollers 68 are provided around the lower face of the framework 64, and a 
plurality of rollers 70 are provided around the upper face of the framework 64 to engage circular tracks 72 
and 74, respectively, which are mounted on the frame 46. The rollers in each set of rollers 68 and 70 are 
provided in circumferentially spaced relation around the inner periphery of the rotating assembly 14 to 
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accommodate vertical thrusts imposed on the rotating assembly. Additional rollers 76 and 78 are provided 
around the inner periphery of the framework 64 to engage tracks 80 extending circumferentially around 
the supporting member 18 to accommodate radial thrusts imposed on the central rotating assembly 14. It 
will be apparent that any desired number of rollers 76 and 78 may be provided around the inner periphery 
of the framework 64 to adequately support the rotating assembly 14. 


1 also prefer to support a plurality of conically-shaped member 82 in the outer edge portion of the central 
rotating assembly 14. Each conically-shaped member 82 may be easily formed out of a suitable sheet 
‘material, such as aluminum or plastic, and is supported at its opposite ends by suitable trunions 84 to 
extend through the truss comprising the frame of the central rotating assembly 14. The conically-shaped 
members 82 are preferably provided in circumferentially spaced relation around the assembly 14, as 
illustrated in Figure 5, and are positioned to move through simulated electromagnets 86 supported around 
the frame 46, as illustrated in Figures 2 and 4. Each simulated electromagnet 86 may be formed in 
horseshoe shape out of any suitable sheet material, and is provided with tubing or the like 88 around а 
portion thereof to simulate the winding of an electromagnet. I further prefer to secure a plurality of plates 
90 in spaced relation 14 to simulate capacitor plates in a spacecraft. The plates 90 may be formed out of 
any suitable material such as aluminum-laminated masonite to provide a striking appearance. 


The inner rotating assembly 14 is driven by a friction or dead wheel 92 pivotally supported on the tubular 
member 18, as illustrated in Figure 6, engaging circular plate 94 and 96 carried by the inner rotating 
assembly 14 and the frame 46, respectively. The plates 94 and 96 are arranged in vertically spaced 
relation with sufficient distance therebetween to frictionally engage opposite portions of the wheel 92. It 
will therefore be apparent that when the frame 46 is turned in one direction, the plate 96 will engage the 
periphery of the wheel 92 to drive the wheel 92 and in turn drive the central rotating assembly in the 
opposite direction by frictional engagement of the wheel 92 with the plate 94. Therefore, the various 
conically-shaped members 82 will be moved successively through the simulated electromagnets 86 and 
give the appearance of the generation of electrical energy. 


The cabin 16 is supported on the upper end of the tubular supporting member 18 and is rigidly secured to 
the member 18 by bracing 100 to move with the supporting member 18 and to be prevented from rotating 
with the shell 12 or rotating assembly 14. Additional support is provided by a plurality of rollers 101 
carried by the frame 46 engaging a complementary track on the bottom of the cabin. The cabin 6 is 
constructed out of a suitable framework 102 such as aluminum laminated with masonite, on the outer 
surface of the framework and any other suitable material 106, such as masonite, around the inner surface 
of the framework. It will be understood that substantially strong members 108 must be provided in the 
floor of the cabin 16 to adequately support passengers in the cabin. Аз illustrated in Figure 7, a plurality 
of transparent windows 110 are provided adjacent the outer and inner peripheries of the floor of the cabin 
16, through which the passengers in the cabin may adequately view the inner rotating assembly 14 апа 
the frame 46. 


Passengers may cither stand or sit in the cabin 16 and may gain entrance and exit from the cabin through 
suitable doors 112 as illustrated in Figure 2. It will also be noted that the upper edge portion 114 of the 
outer shell 12 is extended upwardly to overlap the lower end portion of the cabin 16. A portion of the 
upper edge 114 of the shell 12 is removed, as at 116 in Figure 1, such that passengers may enter the cabin 
16 through the doors 112. Simulated portholes 118 are provided around the upper edge portion of the 
cabin 16 to further simulate an interplanetary spacecraft. It will be noted, however, that the portholes 118 
are preferably covered with an opaque material on the inside of the cabin 16 to prevent the passengers, 
from secing familiar objects outside the cabin 16. 


А dome 120 is preferably provided in the top central portion of the cabin 16 and the under surface thereof 
is covered with a suitable material 122, such as cloth or the like, which will display a movie scene. A 
projector 124 is suitably mounted in the central portion of the cabin 16 to project an animated movie onto 
the screen 122 during the operation of the amusement device to give passengers the impression of 
interplanetary flight. 


In summarizing the operation of the referred amusement device, the passengers are directed into the cabin 
16 through the opening 116 in the upper edge portion of the shell 12 and through the doors 112. The doors 
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112 are then securely fastened in close depositions and the passengers are thereafter prevented from 
viewing any object outside the amusement device during the simulated flight. The drive motor 40 is then 
placed in operation to rotate the shell 12 and frame 46 in one direction, while the friction wheel 92 drives 
the inner rotating assembly 14 in an opposite direction. Passenger sin the cabin 16 will then view the 
movement of the inner assembly 124 and the frame 46 through the windows 110 to receive the impression 
of watching the inner workings of a spacecraft. Also, suitable lighting effects (not shown) are preferably 
provided in the sell 12 to illuminate the moving parts. Simultaneously with rotation of the shell 12 and the 
inner rotating assembly 14, the jacks 26 are actuated to raise the supporting member 18 on the stanchion 
22. This upward movement of the supporting member 18 will be rather minor, but will be sufficient to 
give the sensation of rising to the passengers in the closed cabin 16. It will be observed that when the 
supporting member 18 is raised, the shell 12 and the inner rotating assembly 14 are simultaneously raised 
to retain the vertical relationship between the cabin and the remainder of the apparatus viewed by 
passengers in the cabin. Also, simultaneously with rotation of the shell 12 and rotating assembly 14, the 
movie is displayed by the projector 124 on screen 122 on the dome of the cabin to give the passengers the 
impression of approaching one or more heavenly bodies. The jacks 26 are then operated in the opposite 
direction to lower the cabin 16 and the movie projected by the projector 124 may then provide an 
impression on the screen 122 that the passengers are returning to carth. 


From the foregoing it will be apparent that the present invention provides an amusement device which 
will give the impression and sensation to patrons or passengers of the device that they are taking an 
interplanetary flight. The device includes counter-rotating sections simulating the inner workings of a 
spacecraft and these moving sections may be easily viewed by passengers in the device. Also, the 
passengers are slightly raised during operation of the device to simulate flight from the earth and a movie 
is simultaneously displayed to give the impression of approaching a heavenly body. It will also be 
apparent that the construction of the amusement device is such that the device may be easily disassembled 
and moved from one location to another. It will further be apparent that the present amusement de 

simple in construction, may be economically manufactured and will have a long service life. 


Changes may be made in the combination and arrangement of parts or elements as heretofore set forth in 
the specification and shown in the drawings, it being understood that changes may be made in the 
embodiment disclosed without departing from the spirit and scope of the invention as defined in the 
following claims. 


1 claim; 


[Claims not included here] 


Model OTC-X1 Construction Plans 


As your eyes take in the shapes and relationships in these illustrations of the miniature model you are 
about to build, your reasoning will let you understand much about the invisible forces that contribute to 
the noise-free, pressure-free, and vibrationless sensation of floating flight to be experienced in the 
passenger living rooms aboard the OTC-XI. It will be very much like reclining in an overstuffed armchair 
on our comfortable old planet Earth 


It mechanical behavior being like that of a giant gyroscope, and electrically like a planet with its own 
atmosphere and force field, the OTC-X1 craft will know nothing of sound barriers, shockwaves, skin 
friction, turbulence, or G-strains. 


Neither will its occupants need fear any harm from cosmic forces, gamma rays, x-rays, or other radiation, 
because the ОТС-ХІ craft will either be using or absorbing all such forces, or by the pressure and polarity 
of its own force field, be shiclded against their penetration. 


While the commutation system for the actual energized flight model craft is not shown together with the 
other components on this on this sheet, its design for the circuitry of electro-gravitational forces permits 
an environmental surroundment of equal and opposite pressures in and from all direction, whose 
circumference is nowhere and whose center is everywhere relative to the universal field, 
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Thus, by imitating nature, we become one with nature --- by translating her shapes and duplicating her 
‘motions we join forces with natural energies and become magnetically independent of manmade 
limitations, man-constructed barriers, man-invented feats, and man-imposed controls! [&c, &c., yada 
yada yada] 


Construction Plan Thumbnai 


: Click on the Images to open the Full-Size Drawings ~ 


Additional Large Specifications Images ( Links open in new windows ): [1] - [2] - 13] - [4] - 15 
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Ralph Ring is a technician who worked with Otis T. Carr in the late 1950s and early 1960s. Ring stresses 
that resonance is the key to working with nature: "Resonance. You have to work with nature, not against 
her." According to Ring, when the model Utrons were powered up to operational speed, ". ће metal 
turned to Jell-o. You could push your finger right into it. It ceased to be solid. It turned into another form 
of matter, which was as if it was not entirely here in this reality. That's the only way I can attempt to 
escribe it. It was uncanny, one of the weirdest sensations I've ever felt." 


Ralph Ring describes Otis Carr thus: "He was an unquestioned genius. Tesla had г 
immediately and had taught him everything he knew. He was inspired, and — like Tesla — s 
exactly what to do to get something to work. He was a private man and was also very metaphysical in his 
thinking, I think the fact that he was not formally trained in physics helped him. He was not constrained 
by any preconceived ideas. As crazy as it sounds now, he was determined to fly to the moon and really 
believed it could be done. I believed it. We all did." 


cognized his quality 
med to know 


Ring described his "flight" in the Utron craft, saying that "Fly is not the right word. It traversed distan 
It seemed to take no time, I was with two other engincers when we piloted the 45' craft about ten miles. 1 
thought it hadn't moved — I thought it had failed. I was completely astonished when we realized that we 
had returned with samples of rocks and plants from our destination. It was a dramatic success, It was 
more like a kind of teleportation 


"What's more, time was distorted somehow. We felt we were in the craft about fifteen or twenty minutes. 
We were told afterwards that we'd been carefully timed as having been in the craft no longer than three ог 
four minutes. I still have no complete idea how it worked. We just built it exactly according to Carr's 
instructions. Everything had to be perfect... it all had to be just so, or it he said it would not work: a kind 
of symbiotic state between man and machine 


"The Utron was the key to it all. Carr said it accumulated energy because of its shape, and focused it, and 
also responded to our conscious intentions. When we operated the machine, we didn't work any controls, 
‘We went into a kind of meditative state and all three of us focused our intentions on the effect we wanted 
to achieve. It sounds ridiculous, 1 know. But that’s what we did, and that's what worked. Carr had tapped 
into some principle which is not understood, in which consciousness melds with engincering to create an 
effect. You can't write that into equations. 1 have no idea how he knew it would work, But it did. 
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"There are two secrets to making the alien saucers work. One is their advanced engineering, and the 
other is their mental ability." 


"I've lost count of the number of people who have refused to believe what happened. I no longer talk 
about it. I's no fun being laughed at and ridiculed. But I've described it exactly as it occurred. One day 
someone will build the disk just as we did and they'll have the same experience. All his blueprints still 

exist. Nowadays, it would ail be done with digital and solid state circuitry — no moving parts would be 
necessary. 


Гус heard that the aliens use the same principle to operate their craft. Their physics seems to work in 
harness with their consciousness. The craft amplifies the power of their minds. Their craft won't operate 
without the pilots. I've heard that’s why we can't operate their craft — or, at any rate, we can't operate 
them the way they do. We're just not adept enough mentally and spiritually. So there are two secrets to 
‘making the saucers work. One is the advanced engineering, and the other is the mental and spiritual 
ability. We may have duplicated some of the first, but we may be a long way from the second yet.” 


FATE (May 1958), page 17 


"Gravity Machine?" 


The following summary was sent from a Ship's Paper of October 30,1957, after being copied from a CW 
News broadcast while at sea. It is unusual because no other report of this announcement reached us. It 
certainly is sensational -— if true. 


Baltimore, MD (October 29): 
gravity in circular motion macl 


A group of inventors claimed Monday they have been able to utilize 
х capable of powering everything from hearing aids to space cruisers. 


Otis T. Carr, president of OTC Enterprises, Inc., detailed his claims in an interview and demonstration of 
a crude model of a circular motion machine which he said is the principle of a "free energy circular foil" 
spacecraft he can build, if someone puts up the money. 


He said the machine can be adapted to devic 
dissipation. 


of any size to produce continuous power absolutely free of 
Its immediate application, Carr said, would be in a spacecraft --- which would be able to fly among the 
planets in controlled flight. 


It could land or take off as desired on the earth, the moon or any planet in the earth's solar system, he said. 


Carr and his associates said their claims are based on the most simple practical applications of natural 
laws and discoveries in science and mathematics. They have no formal education in science or 
engineering. 


He said the same "free energy" which causes the earth to rotate on its axis and orbit around the sun will 
tum a machine he described as two cones joined at their circular bases. 


When the rotation of such a machine reaches a certain velocity relative to the earth's orbital velocity, Carr 
said, it will take off. 


ship would be a huge battery which would spin at the velocity of the 
external craft and which would be recharged, he said, by its motion. Carr declared such a battery, built to 
any size, could be designed to power the largest electric generating plant, operate an automobile, heat а 
house or power any conceivable machine or device. 


‘The principle on which Carr said such circular motion machines would operate is that "any vehicle 
accelerated to an axis rotation relative to its attractive inertial mass (the earth) immediately becomes 
activated by free space energy and acts as an independent force.” 
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FATE (August 1959), page 32. 
"The Saucer That Didn't Fly" 


by 


W. E. Du Soir 


‘The serious field of UFO's and flying saucer research received a setback at Oklahoma City in late April 
when a highly publicized launching attempt by O.T.C. Enterprises of Baltimore, Md., resulted in failure. 
Hundreds of persons had been invited to Oklahoma City by Otis T. Carr to watch him "launch a six-foot 
prototype model of the O.T.C. X-1, a space craft which works on 'utron' energy." Those who were there 
came away disappointed. The flying saucer did not fly. The six-foot model, well-hidden in а warehou: 
never even got to the launching site, or to the amusement park called Frontier City, where it was to have 
been displayed beside а 45-foot version of the same X-1 which will be an amusement "ride" in the near 
future. 


‘The launching site was to have been a gravel pit eight miles north of Oklahoma City where Carr claimed 
the saucer would rise "400 to 600 fect.” Launching time was set for 3:00 PM Sunday, April 19. Two and 
а half hours past this time Major Wayne Aho finally announced that the launching had to be postponed 
because of "technical difficulties." Later it was stated by O.T.C. officials that one bearing housing was 
‘off one-sixteenth of an inch." Most of the major flying saucer clubs had ignored the "launching". Except 
fora story in early April there was no advance news on Carr's experiment in Oklahoma City newspapers. 


Опе Oklahoma City television reporter expressed the general feeling of the townspeople, "This thing will. 
never leave the ground. And I feel that a great deal of the ballyhoo they're giving out is tied in with the 
ride at Frontier City. I have tried constantly to get in to see the saucer model, but they've kept it hidden." 
Equally well hidden was Carr himself. He was finally located in Mercy Hospital, Room 302, by John. 
Nebel, the famed "Long John" of WOR, New York City. Carr did not show up at a meeting at a local 
church the day before the scheduled launching but a taped speech was delivered to the 70 people who 
attended. "Barring any flat tires," Carr said, "I feel that history will be made Sunday afternoon when the 
model of the O.T.C. X-1 is launched here." 


Carr did not leave his hospital room until Monday, when he was taken to the home of Major Aho, the man 
in charge of publicity for the company. A scheduled "victory" dinner was pretty dismal Sunday night, 
where again a taped message from Carr was presented. Monday morning at 5 AM a rumor spread that the 
‘model launching would again be attempted. At that early hour a group of a half-dozen people, including 
Norman Colton, Carr's chief aide, went to the warehouse. But it was three hours later before anyone else 
showed up and most of those who had come to see the model had given up in disgust and left. Many 
believers in UFO's, although skeptical, had traveled to Oklahoma City to see what developed. All of them 
had left town by Monday afternoon. 


One member of a Pennsylvania saucer club commented, "I don't know what's going on but I feel they 
never had any intention of trying to launch the model. I could not see any plans in sight for the model 
and, in fact, I understand, that a Mr. Maywood Jones presented only what he called "three-dimensional 
illustrations" of Carr's ideas." Monday afternoon there was more activity in the warehouse and finally, 
around 4 PM, the model was "turned on" and revolved, although it showed no signs of taking off from the 
table on which it sat. "We hoped to try to launch it again but unfortunately one of the seams burst during 
the test," an O.T.C. official said. "We still hope to have a launching shortly,” another member of Carr's 
group added. Left unanswered were such questions as: 


1) Why was there no publicity about the launching in Oklahoma City for two weeks before the model was 
supposed to Пу? 


2) Why did Carr ready a taped message for delivery at the "victory dinner" a day before the scheduled. 
launching? 
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3) How could any engineer make a mistake of one-16th of an inch in a precision part? This would be 
similar to a navigator landing an airplane 300 miles off course. A mistake of one-10,000th of an inch can 
be a major engineering calamity. 


Carr was apparently undaunted by the weekend's developments. He again commented, "This indeed is an 
historic occasion." Questioned about the failures of his model, he added, "The theory itself has been 
proven. The model will go up, if not this week, then next week or next month." Mr. Carr also has stated 
that he and Major Wayne Aho will "fly to the moon in a flying saucer on December 7, 1959." 
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To all whom $t may concern: 


ua o 2,102, 


provided with sharp needles, This is moved 


Be it known that I, Ахрон Pauuxcsin, a | in the higher layers of alr, while being con- 


subject of the King of Hungary, residing at | 


"ода Рав, Austria-Hungary, bave invented 
а certain new and asefal Apparatus for Col 
Tooting Atmospheriel Eieetriety, of which 
the following i a fll, clear, and exact spec 
foation. 

"Tho present invention concerns an appa- 
gatus for collecting and driving or conduct. 
ing atmosphorieal electricity which vendors 
it practicable to obtain material quantities 
of ihe same in serviceable Torm 

"Tho ssperimonts made hitherto have been 
Limited to deviating or conducting the eloe 
trieity by simple lightning-rods without пакс 
{ng allowance for tho progress of the theory 
of atmosphorieal electrleliy. It is obvious 
that only extremely small quantities of ave: 
tricity ean be collected in this manner, and, 
moreover, it was obtained in a form which 
entirely precluded its utilization. It i evi 
"lont that а source of electricity of irregular 
yield сап oniy be wtilized by means of ae. 
Sumnlators ana for charging accumulators 
Ошу a current of constant potential can be 
employed. The potential of electricity de 
Five or deviated by means of а lightning 
Tod varios within wide limits, andy moreover, 
ie 2 high that it cannot be ased at al for 
charging accumulatore. All theses drnwbacks 
are remedied by the present Invention, by 
‘which tho atmospheric electricity is obtained 
in largor quanties with as ow and constant 
a potential as may be desired. 

Fhe idea undoriying the invention s based 
on the modern theory of atmospheric eleo- 
Selly, according to which it is produced by 
the condensation of steam or aqueous vapors, 
and that the increase of potential is affected 
фу the concentration of tho small drops ot 
Water into larger ones, as tho proportion of 
the surface of the drops to the Yolame of 
Samoa materially reduced thereby. Accord- 
ing to this theory the water-droplets fosting 
inthe layers of air аге considered as vebieles 
or carriers of tho electricity, and a rational 
System of tho deviation of the atmospheric 
slectriety must derive it from the water 
торе. This s attained by the present in- 


vention in the following manner: А eollect- 
ing-body of as large a surface as possible is. 


tinually heated by а suitable heating device. 
Owing to the heat the water-drops Imme- 
diately ambient to the collecting-body will be 
evaporated, thelr capacity is gradually re- 
duced, while the potential of the charge grows 
niil it reaches an infinite height with in- 
finite smallness of the drops. It ls readily 
apparent that the whole charge of the drops 
as soon as they have been evaporated will 
have passed to the collector or collecting- 
body, from Which It сап be conducted, For 
the purpose of replacing the evaporated 
drops, which have been deprived of their 
charge by new-charged drops, the collector is 
moved in relation to the ambient air. 

Ono way of carrying out the invention is 
represented in diagram in the accompanying 
drawings, in which 

Figure 1 is а longitudinal section of the 
collecting-balloon. Fig. 2 shows the deviat- 
ing and conversion device, and Fig. 3 а detail 
Fig. 4 is a diagrammatic perspective view of 
a form of automatic regulator for the theo: 
Static machine. 

‘The apparatus consists of A balloon having 
two walls and covered with a light wire net, 
preferably of aluminium wire, said net being 
Studded with needles. Besides, the balloon 
carries the not $, on whieh the ring 4 made 
of asolid but light material, (жоой,сале,фе.,) 
is fixed. This ring earrios the basket 6 by 
means of the cords or ropes 5. Ou a level, 
with the ring 4 is the ring 7, which is Rept 
spread by the blades or wings 9, which are 
journaled in à manner to rotate easily. he 
Ting 7 is kept fixedly in position by the cords 
ог ropes 8. The blades or wings consist of a 
frame covered with light material, and their 
rotation in either direction is limited by tho 
stops or ledges 10. Tho blades or wings form 
advantageously an Angle of sixty to seventy 
degrees with the vertical line. 

"AIL wiro nets, ropes, rings, and blades or 
‘wings may bo covered with small metal nee- 
dlos which are electrically connected with 
each other. 

From the space 11, forafed between the dou- 
ble walls of the balloon, tho pipe 28 leads from 
the lowest point of the same to the serpentine 
12, arranged in the basket û, which in turn is 
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connected with the pipe 13, ending in the up- 
Der part of the space 11 ‘between the two 
Walls 12, ‘The serpentine is heated by means 
of a suitable source of heat, whereby a warm 
current of gas or air elreulates continually 
between the double walls of the balloon. 

"Under the basket the ball-bearing 14 is ar- 
ranged in electrical conneetion with the wire 
nets, and its stud is electrically connected 
‘with the earefully-insulated light though suf- 
Helently strong cable 13. 

On the earth's surfaco is a winch 16, Fig. 
2, by means of whieh the balloon can bo made 
to ascend or descend аз soon as the interior 
space of the balloon is filled with illuminat- 
ing gas or hydrogen. 

je end of the enble-core is soldered to a 
collector arranged upon and insulated from 
the axle of the winch, and the olectricity is 
conducted from this collector by means of a 
sliding contact. The colleeting of the eiee- 
ricity takes place by moving the balloon con- 
tinuously upand down by meansof the wineh, 
Та this movement the balloon is turned by 
means of the wings or blades 9, which are 
adapted to turn the balloon always in the 
samo direction whether ascending or descend- 

ng, as In the change from ascending into de- 
Seending of the balloon, or vice versa, the 
blades are turned over by the aerial resist- 
авео and thus impart the rotating motion to 
the balloon in the samo direction. In order 
to avoid torsion of the cable, the ball-bearing 
diis provided. This up-and-down motion 
and rotating of the balloon accomplishes the 
purpose of bringing it into contact with 
шапу mater particles floating in the air as 
possible. 

“AS the electricity conducted from the eol- 
Jector-wing 17 possesses a much too high and 
varying potential for making its direct appli- 
cation practicable, and as itis usual with an 
irregular source of electricity to frst chargo 
accumulators and to further utilize the easily- 


з regulated currontof thesame only, it becomes 


‘ecessary to seek to maintain the electricity 
бошо from the collector 17 for tho charg. 
{ng of tho accumulators at a constant poten 
ША] and ‘convert tho potential to a wuch 
Tower one; bat as we dal in this caso with а 
Чоо current ordinary converters cannot be 
eed for this purpose, ‘Moreover, the elec- 
су possess In this case a much too high 
Boot so that with tho employment of or- 
inary convertors the greatest part of the 
soliscled electricity would bo lost again 
“The only practical method for this purpose 
in the converting by means of tho Plante 
theostatto machine, by which this high-vol 
{igo electricity can be transformed almost 
Without any toss whatever: Thus tho qu 

tion of conversion would bo solved, and only 
Шо question of maintenance of constant po- 
tential remains. This is obtained in the fl 
lowing manner: The rheostatie machine 18 
or oniy a part of the plates s connected with 
эш electrometer of ашу construction, the шот: 
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able part of which closes a contact which 
ventnally aetuates an electromagnet which 
effects the switching or reversion of the rheo- 
Statio machine. After the switching of tho 
theostatie machine it is discharged, the po- 
tential falls to zero, (nul) and the electrom- 
eter resumes its initial position, whereby 
The current of the electromagnet which еб. 
| tects the reversion is Interrupted and the 

plates of the theostatie machine are recon- 
ected to potential. ‘Phe machine is then 
ready for renewed charge and is again dis- 
charged when the determined potential is 
reached. Thisaction is continually repeated 
as long as the apparatus is in operation. 

A form of the automatic regulator fo the 
rheostatic machine is represented in Fig. 4. 
27 is the eontact-cylindor of the rheostatic 
machine, on whieh, for clearness sake, only the 
‘contacts for the charging position of the con- 
enser-plates aro shown, while the contacts 
for the discharging position, which come into. 
action after the contact-oylinder has been 
tarned, are omitted. ho coating of the con- 


cuit with the stationary ball 29 and the nov- 
fable ball 3? of the charge-meter 20, When 
tho chargo of the rheostatie machine rises, 
the ball 33, arranged on the one extremity of 
‘the lever 31, is repelled and at a certain stroke 
‘actuated by means of the fork 39, which is 
fastened on the ball 82, and by dipping into a 
mercury-cup it loses tho circuit of the source 
ofcurrent3é, Thiscurrent passes through tho 
‘windings of the anchor or armature 35, fixed 
on theshaftof the coutact-eylinder and it also 
passos through the electromagnet 88. There- 
jy the contact-eylinder is turned bya certain 
‘angle and the rheostatie machine is thus re- 
versed. Then if the tension decreases by dis- 
‘Charge and the repulsion of the balls 29 32 
declines so far that the contact is interrupted. 
at 33 the spring 37 turns the contact-eylinder 
into fis normal position and the rheostatie 
machine is again switehed to tension. The 
rogulation of tho electrometer is elfected 
by the adjustable weights 38 9. When 
larger quantities of electricity shall be de- 
rived or deviated, two rheostatio machines 
may operate alternately so,that while the one 
is being discharged the other can be charged. 
It is readily apparent that if the capacity of 
the rheostatie machine is not changed the 
switching or reversion by the electrometer 
‘will always take place at tho same potential 
Of the theostatie machine, and as the num- 
ber of plates, and hence the proportion of 
conversion, remains the ваше the current 
impulses derived or deviated from the rheo- 
statio machine will also baye the samo poten- 
tial, 

‘The irregularities of the sourco of elec- 
tricity change the interval of timein which the 
‘charges follow each other; but as long as the 
‘potential remains constant this has no injuri- 
‘das effect on the charge of the accumulators 
‘The current derived, or deviated from the 


8 


denser-plates is connected in electrical eir- * 


5 


os 


E 


674,427 


rheostatie machine can be further trans- 
formed by an ordinary converter 21 22, and 
whenever it is sufficiently constant it ean be 
utilized without the intervention of the ac- 
eumulators. Theconverterscan be connected. 
or disconnected by means of the double 

= виной 19 20 33, 

34 and 95 are the conduetIng-wires, which 

тап either directly to the place of consump: 
to tion or to an accumulator battery 

Having now desoribed wy invention, what. 

Iclaim as new, ad desire to secure by Letters 

Patent a б 
1. Ab apparatus or collecting atmospheric 

electricity comprising a collecting- body 

adapted to be kept in motion, heating moans 

for said body, anda rheostatio machine and a 

converter connected with the said body elec- 

‘tically, substantially as described. 

20 2. Aüapparatus for collecting atmospheric 
electricity for storage comprising a collect 
ing-body adapted to be kept in motion in the 
ambient air, beating means for said body, a 
conductor leading from said body, а rheo- 

as-statie machine connected with the said con- 


ductor, an electrometer connected with said 


rheostatie machine electrically, à contact con- 
trolled by the electrometer, aud an electro: 
magnet controlled by said contact, said elec 
tromagnet controlling the reversing of the зо 
theostatic machine, substantially as de- 
scribed. 

3. Tn combination, the balloon-Iike eolleot- 

Так роду, having the collecting. points, means 
for heating the interior space of said body, a 35 
conductor leading from the balloon-like body, 
and electrical devices for receiving the eur 
rent therefrom, substantially as described. 

4. In combination, the balloon-like collect 
ing-body, moans for turning the same con- 4o 
stantly in one direction in both ascending 
and descending, conducting means leading 
from the balloon and electrical devices for re- 
ceiving the current therefrom, substantially 
as described. 45 

Tn witness whereof I have hereunto set my 
hand in presence of two witnesses 


ANDOR PALENCSÁR. 


Witnesses: 
EUGENE HARRÄNJO, 
PAUL BOLESKEY. 
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157) ABSTRACT 
Apparatus for and method of sensing brain waves at a 
position remote from a subject whereby electromag- 
netic signals of different frequencies are simulta- 
neously transmitted to the brain of the subject in 
which the signals interfere with one another to yield a 
waveform which is modulated by the subject's brain 
waves, The interference waveform which is represen- 
tative of the brain wave activity is retransmitted by 
the brain to a receiver where it is demodulated and 
amplified. The demodulated waveform is then dis 
played for visual viewing and routed to a computer for 
further processing and analysis. The demodulated 
waveform also can be used to produce a compensating 
signal which is transmitted back to the brain to effect. 
a desired change in electrical activity therein. 


11 Claims, 2 Drawing Figures 
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APPARATUS AND METHOD FOR REMOTELY 
MONITORING AND ALTERING BRAIN WAVES 


BACKGROUND OF THE INVENTION 


Medical science has found brain waves to be а useful 
barometer of organic functions. Measurements of elec- 
trical activity in the brain have been instrumental im 
detecting physical and psychic disorder, measuring 
stress, determining sleep patterns, and monitoring body 
metabolism. 

"The present art for measurement of brain waves em- 
ploys clectroencephalographs including probes with 
Sensors which are attached to the skull of the subject 


"ander study at points proximate to the regions of the | 


brain being monitored. Electrical contact between the 
sensors and apparatus employed to process the de- 
tected brain waves is maintained by a plurality of wires 
extending from the sensors to the apparatus, The ne- 
cessity for physically attaching the measuring appara- 
tus to the subject imposes several limitations on the 
measurement process. The subject may experience 
discomfort, particulary if the measurements are to be 
made over extended periods of time. His bodily move- 
ments are restricted and he is generally confined to the 
immediate vicinity of the measuring apparatus. Fur- 
thermore, measurements cannot be made while the 
subject is conscious without his awareness. The com- 
prehensiveness of the measurements is also limited 
since the finite number of probes employed to monitor 
local regions of brain wave activity do not permit ob- 
servation of the total brain wave profile in а single test 


SUMMARY OF THE INVENTION 


The present invention relates to apparatus and a 
method for monitoring brain waves wherein all compo- 
ments of the apparatus employed are remote from the 
test subject. More specifically, high frequency trans- 
mitters arc operated to radiate electromagnetic energy 
of different frequencies through antennas which are 
‘capable of scanning the entire brain of the test subject 
ог any desired region thereof. The signals of different 
frequencies penetrate the skull of the subject and im- 
pinge upon the brain where they mix to yield an inter- 
ference wave modulated by radiations from the brain's 
natural electrical activity. The modulated interference 
wave is re-transmitted by the brain and received by an 
antenna at a remote station where it is demodulated, 
and processed to provide a profile of the sujecrs brain 
waves. In addition to passively monitoring his brain 
waves, the subject's neurological processes may be 
affected by transmitting to his brain, through a trans- 
miter, compensating signals. The latter signals can be 
derived from the received and processed brain waves. 


OBJECTS OF THE INVENTION 


It is therefore an object of the invention to remotely 
monitor electrical activity in the entire brain or se- 
lected local regions thereof with a single measurement. 

Another object is the monitoring of a subjects brain 
wave activity through transmission and reception of 
electromagnetic waves. 

Still another object is to monitor brain wave activity 
from a position remote from the subject. 

A further object is to provide a method and appara: 
tus for affecting brain wave activity by transmitting 
electromagnetic signals thereto, 
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2 
DESCRIPTION OF THE DRAWINGS 


Other and further objects of the invention will appear. 
from the following description and the accompanying 
drawings, which form part of the instant specification 
and which are to be read in conjunction therewith, and. 
in which like reference numerals are used to indicate 
like parts in the various views; 

FIG. 1 is a block diagram showing the interconnec- 
tion of the components of the apparatus of the inven- 

FIG. 2 is a block diagram showing signal flow in one 
embodiment of the apparatus 


DESCRIPTION OF THE PREFERRED 
EMBODIMENT. 


Referring to the drawings, specifically FIG. 1, a high 
frequency transmitter 2 produces and supplies two 
electromagnetic wave signals through suitable coupling. 
means 14 10 an antenna 4, The signals are directed by 
the antenna 4 to the skull 6 of the subject 8 being exam- 
ined. The two signals from the antenna 4, which travel 
independently, penetrate the skull 6 and impinge upon. 
the tissue of the brain 10. 

"Within the tissue of the brain 10, the signals combine, 
much in the manner of a conventional mixing process 
technique, with each section of the brain having a dif- 
ferent modulating action. The resulting waveform of 
the two signals has its greatest amplitude when the two. 
signals are in phase and thus reinforcing one another. 
When the signals are exactly 180° ош of phase the 
combination produces a resultant waveform of mini 
‘mum amplitude. If the amplitudes of the two signals 
transmitted to the subject are maintained at identical 
levels, the resultant interference waveform, absent 
influences of external radiation, may be expected to. 
assume zero intensity when maximum interference 
occurs, the number of such points being equal to the 
difference in frequencies of the incident signals. How- 
ever, interference by radiation from electrical activity 
‘within the brain 10 causes the waveform resulting from 
interference of the two transmitted signals to vary from 
the expected result, ie., the interference waveform is 
modulated by the brain waves. It is believed that this is 
due to the fact that brain waves produce electric 
charges each of which has а component of electromag- 
netic radiation associated with it. The electromagnetic 
radiation produced by the brain waves in turn reacts 
‘with the signals transmitted to the brain from the exter 
nal source, 

"The modulated interference waveform is re-transmit- 
ted from the brain 10, back through the skull 6. A. 
quantity of energy is re-transmitted sufficient to enable 
it to be picked up by the antenna 4. This can be con- 
trolled, within limits, by adjusting the absolute and 
relative intensities of the signals, originally transmitted 
to the brain. ОГ course, the level of the transmitted 
energy should be kept below that which may be harm- 
ful to the subject 

‘The antenna passes the received signal to а receiver 
12 through the antenna electronics 14. Within the ro- 
ceiver the wave is amplified by conventional RF ampli- 
fiers 16 and demodulated by conventional detector and 
modulator electronics 18. The demodulated wave, rep 


% resenting the intra-brain electrical activity, is amplified 


by amplifiers 20 and the resulting information in elec- 
tronic form is stored in buffer circuitry 22. From the 
buffers 22 the information is fed to a suitable visual 
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display 24, for example one employing a cathode ray 
tube, light emitting diodes, liquid crystals, ог a mechan 
ical plotter. The information may also be channeled to 
а computer 26 for further processing and analysis with 
the output of the computer displayed by heretofore 
mentioned suitable means 

In addition to channeling its information to display 
devices 24, the computer 26 can also produce signals to 
control an auxiliary transmitter 28. Transmitter 28 is 
used to produce a compensating signal which is trans- 
mitted to the brain 10 of the subject В by the antenna 
4. tn a preferred embodiment of the invention, the 
compensating signal is derived as a function of the 
received brain wave signals, although it can be pro. 
duced separately. The compensating signals affect elec- 
trical activity within the brain 10. 

Various configurations of suitable apparatus and 
electronic circuitry may be utilized to form the system. 
generally shown in FIG. 1 and one of the many possible 
‘Configurations is illustrated in FIG. 2. In the example 
shown therein, two signals, one of 100 MHz and the 
other of 210 MHz are transmitted simultaneously and 
combine in the brain 10 to form a resultant wave of 
frequency equal to the difference in frequencies of the 
incident signals, i.e., 110 MHz. The sum of the two 
incident frequencies is also available, but is discarded 
in subsequent filtering. The 100 MHz signal is obtained 
at the output 37 of an RF power divider 34 into which 
а 100 MHz signal generated by an oscillator 30 is in- 
jected. The oscillator 30 is of a conventional type em- 
ploying either crystals for fixed frequency circuits or a 
tunable circuit set to oscillate at 100 ME. t can be a 
pulse generator, square wave generator or sinusoidal 
wave generator. The RF power divider can be any 
conventional УНЕ, ОНЕ or SHF frequency range de- 
vice constructed to provide, at each of three outputs, а 
Signal identical in frequency to that applied to its input 

"The 210 MHz signal is derived from the same 100 
MHz oscillator 30 and RF power divider 34 as the 100 
MHz signal, operating in concert with a frequency 
doubler 36 and 10 MHz oscillator 32. The frequency 
doubler can be any conventional device which provides 
at its output a signal with frequency equal to twice the 
frequency of a signal applied at its input, The 10 MHz 
oscillator can also be of conventional type similar to 
the 100 MHz oscillator herebefore described, А 100 
MHZ signal from the output 39 of the RF power divider 
34 is fed through the frequency doubler 36 and the 
resulting 200 MHz signal is applied to à mixer 40. The 
mixer 40 can be any conventional VHF, UHF or SHF- 
frequency range device capable of accepting two input 
signals of differing frequencies and providing two out- 
put signals with frequencies equal to the sum and dif- 
Terence in frequencies respectively of the input signals, 
А 10 MHz signal from the oscillator 32 is also applied 
to the mixer 40. The 200 МНЕ signal from the doubler 
36 and the 10 MHz signal from the oscillator 32 com- 
bine in the mixer 40 to form a signal with a frequency 
of 210 MHz equal to the sum of the frequencies of the 
200 MHz and 10 MHz signals. 

The 210 MHz signal is one of the signals transmitted 
to the brain 10 of the subject being monitored. In the 
arrangement shown in FIG. 2, an antenna 41 is used to 
transmit the 210 MHz signal and another antenna 43 is 
used to transmit the 100 MHz signal. Of course, a single 
antenna capable of operating at 100 MHz and 210 
MHz frequencies may be used to transmit both signals. 
The scan angle, direction and rate may be controlled 
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4 
mechanically, e.g, by a reversing motor, or electroni- 
cally, e.g., by energizing elements in the antenna in 
proper synchronization. Thus, the antenna(s) can be of 
either fixed or rotary conventional types 

А second 100 MHz signal derived from output termi- 
nal 37 of the three-way power divider 34 is applied to. 
a circulator 38 and emerges therefrom with a desired 
phase shift. The circulator 38 сап be of any conven: 
tional type wherein a signal applied to an input port 
emerges from an output port with an appropriate phase 
shift. The 100 MHz signal is then transmitted to the 
brain 10 of the subject being monitored via the antenna 
43 as the second component of the dual signal trans- 
mission, The antenna 43 can be of conventional type 
similar to antenna 41 herebefore described. As previ- 
ously noted, these two antennas may be combined in a 
Single unit 

The transmitted 100 and 210 MHz signal сотро- 
nents mix within the tissue in the brain 10 and interfere 
with one another yielding а signal of a frequency of 110. 
MHz, the difference in frequencies of the two incident 
components, modulated by electromagnetic emissions 
from the brain, ie, the brain wave activity being moni 
tored. This modulated 110 MHz signal is radiated into 
space 

The 110 MHz signal, modulated by brain wave activ- 
ity, is picked up by an antenna 45 and channeled back 
through the circulator 38 where it undergoes an appro- 
priate phase shift. The circulator 38 isolates the trans- 
mitted signals from the received signal. Any suitable 
diplexer or duplexer can be used. The antenna 45 can 
be of conventional type similar to antennas 41 and 43. 
It can be combined with them in a single unit or it ean 
be separate. The received modulated 110 MHz signal is 
then applied о a band pass filter 42, to eliminate unde- 
sirable harmonics and extraneous noise, and the fil- 
tered 110 MHz signal is inserted into a mixer 44 into 
"which has also been introduced a component of the 
100 MHz signal from the source 30 distributed by the 
RF power divider 34. The filter 42 can be any conven. 
tional band pass filter. The mixer 44 may also be of 
conventional type similar to the mixer 40 horcbetore 
described 

"The 100 MHZ and 110 MHz signals combine in the 
mixer 44 to yield a signal of frequency equal to the 
difference in frequencies of the two component signals, 
ie., 10 MHz still modulated by the monitored brain 
Wave activity. The 10 MHZ signal is amplified in an IF 
amplifier 46 and channeled to a demodulator 48, The 
TF amplifier and demodulator 48 can both be of con- 
ventional types. The type of demodulator selected will 
depend on the characteristics of the signals transmitted 
to and received from the brain, and the information 
desired to be obtained. The brain may modulate the 
amplitude, frequency and/or phase of the interference 
waveform; Certain of these parameters will be more 
Sensitive to corresponding brain wave characteristics 
than others. Selection of amplitude, frequency or phase 
demodulation means is governed by the choice of brain 
wave characteristic to be monitored, If desired, several 
different types of demodulators can be provided and 
used alternately or at the same time, 

The demodulated signal which is representative of 
the monitored brain wave activity is passed through 
audio amplifiers 50 a, b, c which may be of conven- 
tional type where it is amplified and routed to displays 
58 a, b, c and а computer 60. The displays SB a, b c 
present the raw brain wave signals from the amplifiers 
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50 a, b, с. The computer 60 processes the amplified 
rain. wave signals to derive information suitable for 
viewing, е.в. by suppressing, compressing, ог expand- 
ing elements thereof, or combining them with other 
nformation-Bearing signals and presents that informs 
tion on a display 62. The displays can be conventional 
ones such as the types herebefore mentioned employ- 
ing electronic visual displays or mechanical plotters 
58b. The computer can also be of conventional type, 
either analog or digital or a hybrid. 

А profile of the entire brain wave emission pattern 
may be monitored or select areas of the brain may be 
‘observed in a single measurement simply by altering 
the scan angle and direction of the antennas. There в 
по physical contact between the subject and the топі 
toring apparatus. The computer 60 alo can determine 
а compensating waveform for transmission to the brain 
10 to alter the natural brain waves in a desired fashion. 
‘The closed loop compensating system permits instanta- 
neous and continuous modification of the brain wave 
response pattern. 

In performing the brain wave pattern modification 
function, the computer 60 can be furnished with an 
external standard signal from a source 70 representa 
tive of brain wave activity associated with a desired 
muerological response. The region of the brain respon 
sible for the response is monitored and the received 
signal, indicative of the brain wave activity therein, is 
compared with the standard signal. The computer 60 is 
programmed to determine a compensating signal, re- 
sponsive to the difference between the standard signal 
and received signal. The compensating signal, when 
transmitted to the monitored region of the brain, mod 
ulates the natural brain wave activity therein toward а 
reproduction of the standard signal, thereby changing 
the neurological response df the subject 

"The computer 60 controls an auxiliary transmitter 64 
which transmits the compensating signal to the brain 10 
of the subject via an antenna 66. The transmitter 64 is 
of the high frequency type commonly used in radar 
applications: The antenna 66 can be similar to antennas 
41, 43 and 45 and can be combined with them. 
Through these means, brain wave activity may be al- 
tered and deviations from a desired norm may be com- 
pensated. Brain waves may be monitored and control 
Signals transmitted to the brain from a remote station, 

it is to be noted that the configuration described is 
опе of many possibilities which may be formulated 
‘without departing from the spirit of my invention. The 
transmitters can be monostratic or bistatic. They also 
сап be single, dual, or multiple frequency devices. The 
transmitted signal can be continuous wave, pulso, FM, 
‘oF any combination of these as well as other transmis. 
sion forms. Typical operating frequencies for the trans. 
mitters range from 1 MHz to 40 GHz but may be al- 
tered to suit the particular function being monitored 
and the characteristics of the specific subject. 

The individual components of the system for moni 
toring and controlling brain wave activity may be of 
conventional type commonly employed in radar sy- 
tems. 

Various subassemblies of the brain wave monitoring 
and control apparatus may be added, substituted or 
combined. Thus, separate antennas or a single multi- 
mode antenna may be used for transmission and recep- 
tion. Additional displays and computers may be added 
to present and analyze select components of the moni- 
tored brain waves 
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Modulation of the interference signal retransmitted 
by the brain may be of amplitude, frequency andlor 
phase, Appropriate demodulators may be used to deci 
Pher the subjects brain activity and select components 
Gf his brain waves may be analyzed by computer to 
determine his mental state and monitor his thought 
PAS wil be appreciated by toi familiar with the ап, 
apparatus and method of the subject invention has 
тюш uses. Persons in critical positione such as 
drivers and pilots can be Continuously monitored with 
provision for activation of an emergency device in the 
{vent of human failure. Seizures, sleepiness and dream- 
ing сап be detected, Bodily functions such as pulse 
rate, heartbeat requarty and others also can be moni 
tored and occurrences of hallucinations can be de. 
tected. The system also permit medical diagnoses of 
Patients, inaccessible to physicians, from remote sta- 
‘What is claimed is: 
1. Brain wave monitoring apparatus comprising 
means for producing a base frequency signal, 
means for producing а fis signal having frequency 
lated to tat of he base frequency and ata р 
determined phase related thereto, 
means for transmitting both said base frequency and 
Said first signals to the brain of the subject being 
monitored, 
means for receiving а second signal transmitted by 
the brain of the subject being monitored im re. 
sponse to both said base frequency and said first 
signals, 
mixing means for producing from said base fre- 
quency signal and said received second signal a 
response signal having a frequency related to that 
ofthe base frequency, and 
means for interpreting said response signal 
2. Apparatus as in claim 1 where said receiving 
smears Comprises 
means for isolating the transmitted signals from the 
received second signals 
э, Apparatus as in claim 2 further comprising а band 
pass filter with an input connected to said isolating 
Means and an output connected to said mixing means, 
"4. Apparatus a5 in claim 1 further comprising means 
for amplifying said response signal. 
5. Apparatus as in cim 4 further comprising means 
for demodulating said amplified response signal 
©. Apparatus as in claim $ further comprising inter- 
preling means connected to the output of said demodu 
Fator means. 
7. Apparatus according to claim 1 further comprising 
means for producing an electromagnetic wave соп. 
rol signal dependent on said response signal, and 
means for transmitting said control signal to the brain 
of said subject 
8. Apparatus as in claim 7 wherein said transmitting 
means comprises means for directing the electromag: 
netic wave control signal toa predetermined part of the 
rain. 
9. A process for monitoring brain wave activity of a 
subject comprising the stops of 
transmitting at least two electromagnetic energy sig- 
nals of different frequencies t the brain of the 
Subject being monitored, 
receiving an electromagnetic energy signal resulting 
from the mixing of said two signals in the brain 
modulated by the brain wave activity and retrar 
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mitted by the brain in response to said transmitted comparing said received electromagnetic energy sig- 
energy signals, and, nals with said standard signal, 


interpreting said received signal 


lucing a compensating signal corresponding to 
10. A process as in claim 9 further comprising the Producing а compensating sip pleted 


‘the comparison between said received electrogag- 


step of transmitting a further electromagnetic wave 5 
Signal to the brain to vary the brain wave activity. netic energy signals and the standard signal, and 
Tis A proces as im chim 10 wherein the sep аг. Wansmiting the compensating signals to the brain of 
transmitting the further signals comprises the subject being monitored 
шшр a standard signal, г, 
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The internal combustion engine fuel system described 
includes a structure for mixing the alternative fuel, prefer- 
ably hydrogen, with oxygen in ambient air o stratify the 
fuel. The system includes an adapter, and the adapler 
includes a housing mounted between spark plug and cylin- 
der of the internal combustion engine. A plug is placed 
within the housing. The plug las ridges or grooves on its 
шег surface that acl as mixing structures, Thus, when 
hydrogen is introduced into the adapter housing it is mined 
with ambient oxygen within the chamber ast Dow over the 
plug The mixing structures in the housing creates a vortex- 
"ng action эв the hydrogen flows over the plug and towards 
the cylinder of the engine. Aa electrode protrudes from the 
plug towards the cylinder. The electrode is preferably plati- 
‘hum and generates the necessary spark to create combustion 
of the hydrogen mixture adjacent 10 the cylinder 10 
hereby power the cylinder in the engine. A platinum elec- 
"rode is preferably used because it enhances a catalytic 
coaversion of combustion by-products to more environmen- 
{ally compatible products. The present invention also 
teaches a spark plug producing a hotter spark for a hydrogen 
fue system. Ako taught is a hydrogen powered vehicle with 
reduced emissions by producing a spark during the power 
siroke and the exhaust stroke, Methode for reducing exhaust 
pollution are also taught. Methods of reducing exhaust 
Pollution by generating а plasma are taught as wel 


ABSTRACT 


13 Claims, 12 Drawing Sheets 


U.S. Patent Sep. 19, 2000 Sheet 1 of 12 6,119,651 


6,119,651 


U.S. Patent Sep. 19, 2000 Sheet 3 of 12 6,119,651 


U.S. Patent 


Sep. 19, 2000 


Sheet 4 of 12 


6,119,651 


Whe ч 
а & 
کچ‎ 


U.S. Patent Sep. 19, 2000 Sheet 5 of 12 6,119,651 


8, д0 
HYDROGEN 
9. N 100 
aS Na 
w- 


FIG. 5B 


U.S. Patent Sep. 19, 2000 Sheet 6 of 12 6,119,651 


50,000- 


ате | E 
uN a a re 
BTU/GALLON 
oes | DON SUM | MR 
я ТТЛ -- 100,000 
10000-|- | |---- 


11. 


OCTANE JET — LIQUID ашо HYDRIDES 
FUEL METHANE HYDROGEN 


METHANE GAS - 140 BTU/GAL 
HYDROGEN GAS - 40 BTU/GAL 


FIG. 6 


U.S. Patent Sep. 19, 2000 Sheet 7 of 12 6,119,651 


FIG. 7 


U.S. Patent Sep. 19, 2000 Sheet 8 of 12 6,119,651 


U.S. Patent Sep. 19, 2000 Sheet 9 of 12 6,119,651 


m~ 
13 13 


1—06 


FIG. 12 


U.S. Patent Sep. 19, 2000 Sheet 10 of 12 6,119,651 


216 
234 
7 |— 140 зд _ 
сд 2% 
236 FA mo 
28 
mw 
m- 7% 
18 
7—22 
AWA 
5i Nan a 
Е FIG. 16 


U.S. Patent Sep. 19, 2000 Sheet 11 of 12 6,119,651 


242 


|m 


226 


u—m 


U.S. Patent Sep. 19, 2000 Sheet 12 of 12 
20 су 20 
d 
= FIG. 20 
21 21 
|m 
228 
qum £ 
an 
246 
FIG. 21 
iI— 246 
И 
| -us 
22 22 
t l4 


6,119,651 


28 


FIG. 23 


6,119,651 


1 
HYDROGEN POWERED VEHICLE, 


INTERNAL COMBUSTION ENGINE, AND 
SPARK PLUG FOR USE IN SAME. 


This application is a contination-n-part of US. patent 
application Ser. No. OS/905,862 filed Aug. 4, 1997 by 
Heman P. Anderson, entitled "Fuel System For Internal 
Combustion System And Adapter For Use Ta Same" , now 
US. Pat. No. 5852995. US. patent application Ser. No. 
09905462 is hereby incorporated herein by reference, 


BACKGROUND OF THE INVENTION 


The present invention relates generally o а fuel system 
for internal combustion engines that enables the invention to 
Бла alternative fuels; and, more particularly 1o an 
improved uel system foe an internal combustion engin and 
an adapter and spark plug for use in same. 

The problems of air pollution caused by automobiles, 
lawn mowers and other vehicles that have internal combus- 
tion engines powered hy gasoline i well documented. This 
problem is particularly described in an article in the San 
Diego Union Tribune, Wodaesday, Sep. 25, 1996 and im 
Popular Science, August 1996, Indeed, under the Clean Air 
‘Act, in the next few years cars that do not run on standard 
dissi fuels like gasoline will be required in several states. 
Currently, there are no vehicles available to meet this need. 

Thus, it will be appreciated by those skilled in the ar that 
there has boen a push to seek other fuels for use in internal 
combustion engines. These fuels include methane, propane 
and gasohol. 

Hydrogen bas also been characterized as a promising fuel 
source. See Department of Energy publication entitled 
“Hydrogen Fuel”, pried in 1978, US. Government Print- 


ing Otice, US. Deparment of Energy, Office of Public s 


Аай, Washington, DC 20585. Particularly, the propi 
presented in FIG. 6, which is copied from this publication, 
‘Shows the potemial for hydrogen in BTUs Lb. However, the 
mass energy density for hydrogen is lov; and thus, hydrogen 
reeds to be compressed before йв energy potential can be 
realized, Hydrogen в а “гу fuel tat is more dificult to 
‘nite than “wet fuels” И becomes more dificult to gite 
When it is cooled. However, cooling is preferred in most 
Systems to avoid premature ignition of the fuel. Other 
Systems deliver the hydrogen under pressure to prevent 
ignition in the supply line, which is a form of pre-ignition, 
No prior ап fuel system his been able to capture the energy 
of hydrogen. 

Several fuel systems for use with hydrogen have been 
proposed, Examples are described in U.S. Pat. Nos. 4167, 
919; 4253428; 4,016,836, 4,178,882; 5,222,993; 5, 
176; and 5,085,176. The problem with these prior an fuel 
syst is they cannot take advantage of the alternative fuels 
to generate suficient power from the fuels to drive an 


internal combustion engine for use in a lawn mower, auto- s 


mobile or ther vehicle. As noted above, this is а particular 
problem when hydrogen is used as а fuc. Additionally, the 
prior art systems do not addres the problem of back fire, ie. 
"дезе explosion of the ful in the cylinder during the 
exhaust stoke of the intemal combustion engine. 
Premature ignition or backfire is often a problem with 
hydrogen fueled systems. US. Pat. No. 4.383 198 (Hosking) 
teaches a fuel injection spark plug with а pre-cooling 
chamber 1o avoid premature ignition indentinaion of a 
gaseous fuel supplied to the spark plug. US. Pat, No. 
4383,198, Hosking, entiiled “Fuel Injection Spark Plug”, 
issued May 10, 1983, is hereby incorporated herein by 
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reference, However, cooling hydrogen makes it more diffi- 
cult 1o ignite. This is because hydrogen isa dry fuel whereas 
aos is generally considered a wet fuel. Thus to reduce fuel 
Pollution one prefers to uiis a fuel such as hydrogen and 
Senile st with а hotter spark 

Ове patent discussing very high energy (VHE) ignition 
systems is U.S. Ри. No, 5202208 issued to Ward, entitled 
integrated Convenor High Power CD lanto, issued 
May 4, 1993. US. Pat. Na. 5,207,208 is hereby incorporated 
herein by reference. Pat. "308 teaches very high energy 
ignition systems, for instance oa the order of 36K volis. It 
teaches voltage doubling utilizing pulsating sparks of peak 
current on the order of two amps. While 30K volts may at 
times be adeguate, it is preferable 10 achieve a higher voltage 
im the ignition chamber when using hydrogen. 

Tris known in the art to use а direct ignition system, also 
referred to as a distributorless ignition system, to increase 
the spark plug voltage Such direct ignition systems use a 
“waste spark” method of spark ditribution, Each cylinder is 
paired wit its opposing cylinder ia the firing order (1-4, 2-3, 
‘na four cylinder, 1-4, 2-5, 3-6 on a Уб) so that one cylinder 
on compression fires simultaneously with its opposing cyl- 
inder on exhaust stroke. Since the cylinder on exhaust stroke 
requires very Title of the available voltage to fire ils plug, 
most of the voltage is used to fie the cylinder om the 
compression siroke: 

USS. Pat. No, 446280 discusses a distributorless ini 
tion system. U.S. Pat. No. 4,462,380 entitled “Enhanced 
Spark Energy Distributorless Ignition System” issued Jul. 
31, 1984 by Asik is hereby incorporated herein by reference. 
Pal. "380 teaches а distributorkess ignition system of an 
сив combustion engine which has а supplementary 
spark energy module 10 increase spark energy. Each high 
voltage terminal is connected to a single spark plug and cach 
"ignition сой primary is allemately energized and quickly 
de-energized, producing opposite polarity ignition voltages 
teach coil terminal. Asa result, pairs of spark plugs are 
alternately fired, with each firing pair occurring in à com- 
pression or exhaust stroke and thereby providing the proper 
ignition to the engine. Asik asserts that ring a spark plug 
does not affect engine performance or emissions As taught 
by the instant invention this is incorrect for hydrogen fuels 
when the exhaust is sparked at a Sufficient voltage, 

US. Pat. No. 5,146,882 (Brinkman) teaches use of spe- 
cific wet fuel mixtures in conjunction with direct ignition 
Systems (DIS). It teaches that technical breakdown voli- 
apes for typical spark plugs are on the order of 15-20 kV and 
DIS typically yield between 30 kV-a0 КУ. U.S. Рм. No. 
5,146,882, entitled “Method And Apparatus For Cold Start- 
ing A Spark Ignited Internal Combustion Engine Fueled 
With An Aleobol-Based Fuel Mixture”, by Brinkman, et al., 
issued Sep. 15, 1992, is hereby incorporated herein by 
reference. Tbe previously referenced. prior art discusses 
lernte fuels and fuel учет» but does not teach а method 
of achieving а sufficient voltage with a hydrogen system. 

What is needed, then, is fuel system for an intemal 
combustion engine tha provides a way to generate sufficient 
power from the alternative fuels and that reduces backfire 
problems, Such a system is lacking in the prior ап. Also 
Jacking in prior art is sytem utilizing serate fuels with 
reduced pollution capabilites, Also lacking is a way of 
generating suficient voltage spark to ignite the alternate 
fel 

The following U.S, Patents discuss spark plugs designed 
for gas intemal combustion engines to reduce radio fre 
quency noise and interference. US. Pat. No. 4,224,554, 
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entitled “Spark Plug Having A Low Noise Lever” issued 10 
Nishio tal, Sep. 23, 1980 is hereby incorporated herein by 

ference. U.S. Pat. No. 4029090 entitled “Spark Plug 
Construction” issued to Nagy eta, Jun. 14, 1977 is hereby 
incorporated berein by reference. 


SUMMARY OF THE INVENTION 


A is an object of this invention to provide an improved 
fuel system for use with alternative fuels. 

H is а further object of this invention to provide an 
improved fuel system for use particularly with hydrogen, 
and paniclarly to enhance the mass energy density of 
hydrogen. 

IIL is an object to provide а hotter sparking plug to ignite 
the fuel 

H is still a further object of this invention to provide an 
adapter for use їп а fuel system for an internal combustion 
engine that enhances the power obtained from the alternative 
fuels. 

H is still a further object of this invention to provide an 
improved ucl system for an intemal combustion engine tbat 
does not present the environmental hazards of a standard 
gasoline engine by providing reduced or zero emission of 
Environmentally harmful gases. 

H is yet a further object of this invention to provide an 
improved бы system for an intemal combustion engine that 
can use an alternative fuel and can use gasoline o facilitate 
the transition from gasoline to alterative fuels. 


її is yet a further object of this invention 10 provide an. 


improved uel system for an intemal combustion engine that 
reduces backfire problems. 

H is yet a further object of this invention to provide an 
improved fue system for an intemal combustion engine th 


reduces backfire problems by cooling the electrode in the 3 


spark plug with the hydrogen gas fuc 

Tran object to reduce backfire by providing hydrogen at 
a sufficient pressure to reduce backfire and igniting it with a 
hotter spark (е. a higher voltage). 

H is still a further object of this invention to provide an 
adapter for use i a fuc System for an internal combustion 
engine that enhances the power obtained from the alternative 
facis. 

His a further object о generate a plasma field in а cylinder 
to burn residual exhaust and reduce emissions. 

H is yet a further object of this invention lo provide a 
direct injection fuel system wherein fuel is injected directly 
nto the cylinder. 

His an object to provide a *2-fre” direct injection system, 
wherein the fuel is ignited during the power siroke and the 
савны stoke 

Tis yet a further object of this invention to provide a way 
to convert the standard induction Puel system of з lawn- 


mower to а direct injection fuel system wherein fuel is 4 


injected directly into the cylinder. 

lis yet a frter object of this invention to provide a way 
ко convert the indirect injection fuel system ofan automobile 
to a direct injection fuel system wherein fuel is injected 
directly into the cylinder 

The internal combustion engine fuel system of this inven- 
tion includes a structure for mixing ihe allomalve fuel, 
preferably hydrogen, with oxygen in ambient air to stratify 
тс fuel. The term “alternative fuels" is known in the art and 
is meant to refer 1o fuels other than conventional gasoline. 

The invention in one embodiment comprises an adapter, 
‘he adapter including a housing mounted between spark plug 
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snd cylinder of the internal combustion engine. A plug is 
placed within the housing. The plug has ridges or grooves on 
iis omer surface that act as mixing structures. Thus, when 
hydrogen is introduced into the adapter housing it is mined 

4 охуреп within the chamber as it flows over the 
iing structures on the plug create a vortexing 
hydrogen flows over the plug and towards the 
Cylinder of the engine. 

‘An electrode protrudes from the plug towards the cylin- 
det. The electrode is preferably platinum and generates the 
necessary spark fo create combustion of the hydrogen/air 
mixture adjacent № the cylinder to thereby power the 
cylinder in the engine. A platinum electrode is preferably 
‘sed because it enhances a catalytic conversion of combus. 
tion by-products fo more environmentally compatible prod. 

"Thus, the combination of the compression action gener- 
sted by the conventional piston and push той within the 
cylinder of the engine in conjunction withthe hydrogen/air 
mixing structure that vorlexes the bydrogon ir create com- 
pressed hydrogen that is mixed with a combustion 
Facilitator, Le. oxygen inthe ambient air to enable the system 
of this invention to capture the abundant energy found in 
hydrogen fuel 

"The enhanced mixing capabilities of this invention is also 
adaptable fr use with other alternative fuels such as natural 
is, alcohol, propane and the like. 

One embodiment of the present invention is for a hydro- 
gen powered vehicle including an internal combustion 
engine operably connected to power ihe vehicle and adapted 
to connect 1a a hydrogen supply line. The intemal combus- 
tion engine comprises а cylinder operably connected to the 
supply line; a piston operably disposed in the cylinder; and 
a spark plug having an elecirode assembly in operable 
Sparking ‘communication with the cylinder, wherein the 
Spark plug is capable of producing a spark o at least 45 КУ. 

Preferably the sparkplug comprises a housing having 2 
sparking end and a hollow chamber containing the electrode 
assembly: The electrode assembly comprises an electrode 
having а connector end and a sparking end, wherein the 
sparking end js positioned adjacent о the housing sparking 
end, The electrode assembly preferably comprises a coil 
electrically connected ® the electrode connector 

Preferably the housing comprises fuc inlet port in fluid 
‘communication with tbe supply line, and an insulator sur- 
rounding the electrode assembly, wherein the insulator is 
positioned in the hollow chamber. Preferably the insulator 
Comprises an outer surface defining а first fuel channel 
having a first respective fuel exit port, wherein the first fuel 
‘channel is in fluid communication with tbe fuel inlet port and 
the fuel exit роп exits ио the cylinder. 

‘The present invention also includes a method of operating 
эп internal combustion engine comprising supplying hydro- 
gen fuel to the engine and resting а spark in the cylinder 
during the power stroke and the exhaust stroke, wherein the 
Spark created during tbe power stroke is at least 45 kV. In 
one embodiment the spark is at least 70 KV. In certain 
embodiments the method comprises generating plasma dur- 
ing the exhaust stroke. The exhaust fucl converts to an 
exhaust emission and coalesces with the plasma, thereby 
reducing fuel pollution 

Accordingly, i is an object in the invention to provide a 
spark plug producing a suffcieny hot spark 10 ignite 
hydrogen fuel, including cooled hydrogen fue 

Another object of the present invention is to provide а 
device for reducing fuel exhaust emissions. 
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Another objet ofthe present invention is to provide a 
cleaner burning engine. 

‘Another object is to provide a spark plug for reducing 

Another object of the present invention is to provide a 
device functional with dry fuels. Use of the term hydrogen, 
as discussed herein, is intended to encompass such dry fucls. 
However the term as used excludes sich wet fuels as gas and 
эконо. 

‘Another object of the present invention is to provide an 
integrated fuel system adapted to provide these amd objec- 

Other objects and advantages the present invention will 
be apparent to those of skill in the art by reference to the 
teachings disclosed herein, including the attached drawings, 
detailed description of exemplary embodiments, and claims, 


BRIEF DESCRIPTION OF THE DRAWINGS 


TIG. Lis a plan view of the fuel system of this invention 
with «lawn mower shown in phantom. 

FIG. 2 is a perspective view of the adapter of the fuel 
system of this invention. 

3 is an exploded perspective view of the adapter of 
the fuel system of this invention: 

FIG. 4 is «cross-sectional view of the adapter of the fuel 
system of this invention 

FIGS. SA-SD are a schematic of tbe 4 cycle combustion 
in an internal combustion engine including the adapter of 
this invention. 

TIG. 6 is a graph which shows the enerey potential for 
hydrogen io BTUSLD, 

FIG. 7 shows a vehicle of the present invention utilizing. 
hydrogen fuel. 

TIG. 8 depicts a 
э hydrogen source. 

FIG. 9 depicts а compression stoke of a cylinder con- 
nected to à hydrogen sour 

FIG. 10 depicts a power siroke of a cylinder connected to 
4 hydrogen source. The spark plug shown in FIG. 10 is 
depicted sparking. 

TIG. Ш depicts a cylinder in an exhaust stroke connected 
о a hydrogen source, wherein tbe spark plug is sparking 
during the exhaust stroke. 

12shows an elevated side view of a spark plug ofthe 
present invent 

FIG. 13 shows a plan view in the direction of view line 
13—13 of the spark plug sbown in FIG. 12. 

FIG. 14 depicts a plan view in the direction of view line 
14-14 of the spark plug shown in FIG. 12. 

TIG. 15 depicts an elevated side section view of the spark 
plug showa in FIG. 12, 

TIG. 16 shows a electrode assembly which is disposed in 
the hollow chamber depicted in FIG. 18 

FIG. 17 shows a section view ofthe spark plug housing 
clearly showing the hollow chamber and a torridal ground 
electrode. 

FIG. 18 depicts an elevated side view of the spark plug 
housing and a fuel inlet port 

TIG. 19 depicts an insulator comprising fuel channels and 
fiel ext pots 

TIG. 20 is tp plan view of the insulator shown in FIG. 
19 viewed in the direction of view line 20. 20 


take stroke of a cylinder connected to 
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FIG. 21 is a crass section view of the insulator showa in 
FIG. 19 along section line 21—21. 

FIG. 22 is а cross section view of the insulator shown in 
IG. 19 viewed in the direction of view line 22—22 

FIG. 23 is an elevated section view of the insulator shown 
in HG. 19. 


CRIPTION OF THE PREFERRED 
EMBODIMENT 


Referring now to the drawings, wherein like reference 
numeras refer to like parts througout te fuel system is 
‘refered to generally эл 10. The fuel system of this invention 
is contemplated for use with an intemal combustion power 
system, such эв an intemal combustion engine or such as а 
home healing system. Fuel system 10 is portrayed in this 
case ав connected 1o a standard lawn mower The lawn 
mower is shown in phantom st 12 in FIG. 1. The lawn 
mower is а conventional lawn mower as can be purchased 
fom a company such as Murray of Ohio, The intemal 
‘combustion engine in the lawn mower is a standard 4-eyele 
engine with two cylinders and develops 18 horsepower. A 
‘Stable example cun be purchased Trom Briggs & Staton, 
Milwaukee, Wis. 53201. 

Referring particularly to FIG. 1, system 10 includes fuc 
tank 14 that is mounted to awn mower 12 vis mounting 
assembly 15. In the preferred embodiment, fuel Tank 14 
includes hydrogen gas. Accordingly, Tar the purposes e the 
foregoing detailed description, hydrogen gas will be 
described. 

Aline 22 begins at fuel tank 14 and proceeds to back-flow 
valve 16. Backflow valve 16 is standard valve and is 
available from AirCo Gases Company, 575 Mountain 
‘Avene, Murray Hill, N.L 07974, part no. WCS CV-4M. PSI 
tank gauge 19 ıs inserted in line 22 between backflow valve 
16 and flow pressure gauge 18. PSI tank gauge 19 В 
available from AirCo Gases Company also, par no. WCS 
СУЗМ, and serves as an indicator of fuel remaining in the 
tank 14. Flow pressure gauge 18 is used о monitor the fow 
‘ofthe hydrogen їп pressure units. The flow is started sing 
valve 16. The optimal Пом pressure is 25 pounds of ow 
pressure from the tank 14 10 the cylinder of the engine. 

The flow of hydrogen is regulated via valve 20 tat is part 
of gauge 18. Thus, when valve 20 is opened, hydrogen 
proceeds through line section 22 to hydrogen flow solenoid 
26А. The user сап acces the hydrogen fuel by Tipping 
hydrogen flow Switch 24A into the “on” mode so ther 
hydrogen gas in line 22 can proceed through hydrogen fow 
solenoid 26A and into line section 28. 

Throttle 30 regulates the How of hydrogea from line 
section 28 into line section 29 and ultimately, to engine 13. 
Throttle 30 is connected 1o troie pedal 50 ча includes 
thro cable #. Throne pedal 50 also operates the hey 
valves in the carburetor in engine 13 in a conventional 

‘Asan option, the throttle can be controlled electronically 
һу a digital fuel controller product. Such a produet is 
commercially available from Autoronie Controls Corp, 
1490 Henry Brennan Drive, El Paso, Tex. 9936. 

Line portion 29 proceeds through splitter 32 and is split 
ino upper line 34 and lower line 36. Lines 34 and 36 
proceed to adapters 38. Additional backflow prevention 
Valves 39 and 41 are mounted between lines M and 36 and 
‘adaptors 38. Braided Tellon® is the preferred material for 
the fue lines of the system. 

Battery 42 is connected via battery cable 43 to magneto 
44. Magoeto 44 then controls the creat through spark plug 
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Jines 46 to adapters 38 in conventional manner. Thus, the 
regulation of the spark that ignites the fuc in the cylinder of 
engine 13 conventional. Additionally, th intake of air into 
the engine 13 is accomplished through the standard cabu- 
tetor system of engine 13. In а car, the sparking of tbe spark 
plugs can be controlled by the standard distibutorbatry 
оо system 

‘second solenoid 26D controls the lw of gasoline from 
tank 23 through gasoline line 52. Solenoid 268 is controlled 
by switch 240, Throttle 30 is connected to gasoline line 82 
and can alsa be used to control the Во of gasoline to engine 
13. Thus, this invention can be used with both an alternative 
fact and gasoline. 

Referring now to FIGS. 2,3 nd 4, the adapter 38 ofthis 
invention is shown in more detail. Adapter 38 includes 
housing 60. A threaded port 62 is formed into housing 60 
through роп block 64 Hydrogen lines are threadably con- 
nected to Во adapter 38 via port 62. Port 62 is also referred 
to asan entrance рой The entrance port bas an entrance ares 
9а 

‘Adapter 38 also includes spark plug 66 which is effec: 
tively а standard spark plug except for the modification to 
the electrode as described below. Spark plug 66 includes a 
threaded end 68 which is threadably received in the threaded 
upper end 70 of housing 60. Spark plug wires 46 (as seen in 
TIG. 1) are connected о connector end 72 of spark plug base 
66 

Electrode 76 protrudes fom spark plug 66 and is of a 
length sufficient so thal the threaded tip 77 (best seen in 
FIGS. 3 and 4) of the electrode 76 is proximate 10 the 
cylinder ofthe interasl combustion engine when the adapter 
38 is mounted. In one embodiment the electrode 76 is 
‘oterminus with an exit роп 88 of the adapter 38. This most 
clearly is shown in FIG. 4, Electrode 76 is preferably 
platinum 1o enhance catalysis of combustion by-products, as 
‘sill be more fully discussed below 

Adapter 38 also includes plug 79. Plug 79 includes an 
axial internal oid space 80. Thus, plug 79s over electrode 
76 via intemal void space 80. Plug 79 preferably comprises 
a ceramic material that acts as а good insulator. A suitable 
Source for ceramic plug 79 is AM PRO Machinery, Inc, 134 
Church Street, Plain City, Ohio 43064-1321. 

An important aspect of this invention is found on the 
external surface of plug 79. An annular groove 82 is formed 
оп the surface оГ plug 79 near is distal end 81 so as to be 
proximal to tbe роп 62 where hydrogen enters housing 60. 
Two siralifving grooves 84 proceed along the surface ol plug 
79 umil they reach is distal end 83. It is these mixing 
siructres, ie. annual groove 82 and stratifying grooves ВА, 
that faciliate the improved power generation from alterna- 
tive fuels as provided by this invention. It will be apparent 
to those skilled inthe analogous arts that mixing Structure 
may be formed in the inner surface of the adapter housing 
а 

Alternatively a combination of vortex producing simc- 
tures is integral with both the plug 79 and adapter housing 
60. Also any conventional vortex producing means should 
be sufficient groves, pot se, ae not required. 

On threaded tip 77 of electrode 76, there are mounted a 
spacer mut 78 and а spark gap nul #8. As best seen in FIG, 
2, the spark gap aut 8S includes a protrusion 85а that 
provides the spark gap between electrode 76 and periphery 
89 ofthe exit por 88 of housing 60. The exit port 88 includes 
эп exit area 88a. Preferably, the exit area 88a is no larger 
{han the entrance area 624, though this is not critical. 
Preferably, the spark gap пш 8S is brass and the preferred 
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spark gap distance is ewe of an inch. OF course, the 
Electrode may be coterminus with the plug distal end 83. 

As best seen in FIG. 4, where arrows represent gas flow, 
hydrogen gas lows into chamber 60 via роп 62. The 
hydrogen gas cools electrode 76, which facilitates combus- 
tion, Siratifying grooves 84, preferably there are two, act lo 
mix the hydrogen that is lowing into housing 60 wib 
Ambient air therein. Though more or less vortex creating 
grooves (stratifying grooves) may be desired. Typically this 
Will depend on the relative dimensions of the grooves and 
diameter of tbe plug as well as the pressure or velocity of the 
mixture in the housing, The mixing occurs within void space 
86 of housing 60 and creates a vortexing or tornado action. 
Plug 79 apers as it proceeds from its distal end 81 10 ts 
proximal end 83. Thus, proximal end 83 is smaller im 
diameter than distal end 81. This provides additional space 
‘within void space 86 for the mixing of tbe hydrogen and sir. 
The stratified hydrogen/air are twisting in a vortex fashion 
when leaving housing 60 via cxi pori 88. The vortexing 
action produced by grooves 84 on the plug 79 creates a 
“tornado” 110 of hydrogen ait with hollow center that 
generates a vacuum. Similar effect would result were t he 
фоомезйо be placed on the housing: The vacuum propels the 
hydeogen/ir mixture into the cylinder of the engine for 
combustion. Such mixing cannot be accomplished ín a 
conventional induction sytem 

Referring now to FIG. $, a schematic of the system of this 
invention is portrayed, wih arrows representing gas flow, 
Hydrogen flows in through роп 62 through adapter 38 and 
into cylinder 92. Ai enters cylinder 92 through ай intake 90 
ond nir intake valve 91. The stratified bydrogea/ai mixture 
Js compressed in the compression stroke of the engine via 
piston 94 and push rod 96, which are standard structures in 
An intemal combustion engine. Inthe power stroke shown in 
TIG. SC, а spark is generated in the compressed stratified 
hydrogen/air mixture ignites and drives piston 94 and push 
той 96 to power the engine. 

The mass energy density of hydrogen is enhanced though 
бе increased pressure on he hydrogen exerted by piston 94 
оп the hydrogenair mixture within the cylinder 92 in the 
uptake stoke in an internal combustion engine. The pres- 
surized and well-mixed hydrogen'air mixture is rapidly 
‘nite through the spark because hydrogen hes a fast Hame 
front. This reduces problems with timing. Thus, the energy 
store found in hydrogen is captured through this system via 
‘he compression of ibe hydrogen gas within cylinder 92 and 
via the thorough mixing of hydrogen and air provided by 
adapter 38. 

Io addition, in the exhaust phase in a four cycle engine a 
second spark is generated from the plug to ensure complete 
combustion of by-products, This is enhanced by using an 
electrode made of platinum. Exhaust leaves cylinder 92 
through exhaust por 98. Exhaust port 98 is closed during 
other phases by exhaust ош valve 100. 

In the exhaust stroke, because air valve 91 is closed, the 
substantial component of the gases in cylinder 92 is hydro- 
sea. This is also accomplished due to the fact that in the 
System of this invention, the hydrogen is continuously 
Towing. When this spark interacts with what 5 predomi- 
вису hydrogen, a plasma is formed. This plasma blocks 

wv ol air from exhaust port 98. Prevention of back- 

vents the hydrogen fuel system from 
backfiring, which is another common problem of hydrogen 
uel systems. In effect, then, the plasma formed by the 
hydrogen acts as a viral valve in that the plasma blocks the 
backflow of air. 
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When the plasma of the hydrogen is generated as 
described above, UV radiation is generated which also 
facilites consumption of combustion by-products. This 
increases the environmental friendliness ofthe system. 

їп addition to hydrogen the following fuels ean be used in 
this system natural pas; alcohol, pisobol, propane and 
bouthane. A mixture of hydrogen and natural gas can also be 
used As noted above, gasoline can be used inthis system 
When solenoid 26 is used to stop the flow of hydrogen. 

Further, it is contemplated that an adapter that is described 
herein for use with ап internal combustion engine ean also 
бе used with а home heating system such as а home heating 
system that may eurreiy usc natural gas. The vortexing 
Scion created by the plus would enable appropriate power 
то be captured rom the hydrogen fuel so as to effectively 
heat a home. 

Another embodiment of the invention is à hydrogen 
powered vehicle 200 sbown in FIG. 7, The hydrogen pow- 
rd vehicle 200 includes an internal combustion engine 210 
operably connected о power the vehicle 200 and adapted to 
Sonnet lo a hydrogen suppl 212 through a supply line 214. 

Referring to FIG. 8, the internal combustion engine 210 
comprises а cylinder 92 operably connected о the supply 
Jine 214 A piston 94 is operably disposed in the cylinder 92. 
A spark plug 216 having an electrode assembly 218 (not 
Shown in FIG. 8) is in operable sparking communication 
‘with the cylinder 92, wherein the spark plug 216 is capable 
ОГ producing a spark 220 (shown in FIG. 10) of an least 45 
kilovolis. FIGS. B-11 are substantially similar 1o FIGS. 
SA-SD depicting schematic representations of a усі 
piston-cylinder engine. Other piston and cylinder embodi 
ments wil be apparent o those with skill ia the art. FIG. $ 
represents ап intake stroke. FIG, 9 depicts a compression 
siroke, FIG. 10 depicts а power stroke, in which the spark 
plug 216 sparks, FIG. 11 depicts an exhaust stroke, where 
{he spark plug 216 is sparking. Refer 10 FIGS, SA-SD 
discussed earlier for further description of similar compo- 
‘ents of FIGS, 8-1. 

TIG. 12 shows one embodiment of the spark plug 216 in 
on elevated side view, FIG. 13 shows а plan view of the 
эрик plug 216 along line 1313 shown in FIG. 12. FIG. 14 
shows a plan view of the spark plug 216 in the direction of 
line 14—14 shown in FIG. 12 

IG. 18 depicts а section view of the spark plug 216. FIG. 
15, section view, depicts а representative spark plug 216, 
The spark plug shown in FIG. 18 comprises а housing 222 
having a Sparking end 224 and 3 hollow chamber 226 
containing the electrode assembly 218. 

TIG. 16 depicts the electrode assembly 218 removed fom 
the hollow chamber 226. The electrode assembly 218 
depicted in FIG. 16 comprises an electrode 228. The elec. 
{eae 228 has a connector end 230 and a sparking end 232 
As shown in FIG. IS the sparking end 232 of the clectrode 
228 is positioned adjacent Вс housing sparking end 224. 
‘The electrode assembly further comprises a coi 234 elec- 
сау connected 1o the electrode connector end 230. 

Referring 10 FIGS. 10 and 11, wherein the piston 94 
moves through а power stoke in FIG. 10 and an exhaust 
Stroke in IG 1, the spark plug 216 is shown to fie during 
the power stoke and the exhaust siroke. 

The electrode assembly 218 shown in FIG. 16 comprises 
а steel ball 236 positioned between the сой 234 and the 
cce connector end 230, Other operable ballcoil- 
electrode arrangements will be appareat to these of skill їп 
the an. 

The spark plug 216 shown in FIG. 15 also comprises an 
insulator 238 surrounding the electrode assembly 218 and 
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positioned in the bollow chamber 226. А ceramic pore 240 

ing the insulator 238 in the hollow chamber 
thos of locating the insulator in he hollow 
"se apparent to those of skill in the ап. 

An elevated section view of the housing 222 is shown in 
TIG. 17, An elevated sile view ofthe housing 222 is shown 
in FIG. 18. ln the exemplary embodiment of the housing 222 
shown in FIG. 18, the housing 222 comprises a fuel inlet 
port 242 in fluid communication with the supply line 214 
not shown). FIG. 19 depicts an exemplary embodiment of 
the insulator 238. The insulator 238, shown in FIG. 19, 
comprises an outer surface 244 defining а Печ fuel channel 
246 having a first respective fuel exit роп 248. The first fuel 
channe] 246 is in uid communication with the fuel inler 
роп 242. The fuel ext port 248 exits into the cylinder 292. 

FIG. 20 shows а plan view of the insulator 228 shown in 
FIG. 19 along line 2020. FIG. 21 shows a section view of 
the insulator 228 shown in FIG, 19 viewed along section line 
21.721. FIG. 22 depicts a bottom plan view of the insulator 
228 shown in FIG. 19 along line 22-22. FIG. 28 shows a 
Section view of the insulator 228 cut through section line 
23-23 shown in FIG. 19. 

їп the embodiment of the insulator 228 shown in FIG 
19-22, the insulator outer surface 244 defines a plurality of 
fuel channels 250, including the first fuel channel 246. The 
fuel channels 250 include a plurality of respective fuel exit 
ports 282, including the first fuel exit por 248. This is shewn 
‘leary in FIG. 22 Preferably, the plurality of fuc channel 
exit ponts 252 are spaced equally, ог equi-distam, about the 
electrode 228, This is shown well in FIGS. 21 sod 22. 

Referring to FIGS. 15 and 17, one embodiment of the 
housing 222 sparking and 224 comprises а torridal ground 
electrode 284 positioned about the electrode sparking end 
232 (chown in FIG. 15). Preferably the housing sparking end 
224 and he electrode sparking end 232 are co-terminous, In 
‘one embodiment the fist respective fuel exit port 248 is 
co-terminous with the housing sparking end 224 and the 
electrode sparking end 232. 

More generally the preset invention includes an internal 
combustion engine 210 adapted to operate on hydrogen fuel 
Supplied through а supply line 214. Typically the engine 
Comprises a first cylinder 92 in uid communication with the 
Supply line 214; a frst piston 94 disposed in the гч cylinder 
92 to move through a power stroke and an exhaust siroke 
(See FIGS, 10 od 11) in the first cylinder 92. The engine 
210 also comprises а spark plug 216 having а housing 222 
including a sparking end 224 and an electrode assembly 218 
located in the housing 222, wherein the sparking end 224 is 
in operable communication with the cylinder 92 and capable 
of producing spark 220 of atleast 45 kV. Preferably, the 
spark plug 216 fies during the power stroke and the exhaust 
Mike. In one embodiment the housing sparking cnd 224 
comprises а torridal ground electrode 254. The electrode 
assembly 218 comprises an electrode 228 having a sparking 
fend 230 capable of sparking toward the torical ground 
electrode 294. Preferably the electrode assembly 218 com- 
prises а сой 234 im electrical communication with the 
сого 228. 

In one embodiment the electrode assembly 218 comprises 
an clcimde 228 having a sparking end 230 and a сой 234 
electrically connected lo the electrode 228 opposite the 
electrode Sparking end 230, This is the embodiment shown 
in FIG. 18. Typically the spark plug 216 comprises an 
insulator 228 surrounding the electrode assembly 218. Pref- 
erably the insulator 228 includes a fuel channel 246 having 
ıa fael exit роп 248 near the clectrode sparking end 232. 
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її will be apparet to those with skill in the ап that the 
present invention also comprises a method of operating an 
Internal combustion engine 210 comprising the steps of 
supplying hydrogen fuel to the engine 210; moving a piston 
94 in a cylinder 92 through à power siroke and an exhaust 
siroke; creating а spark 220 in ihe cylinder 92 during the 
power siroke and the exhaust stroke, wherein the spark 
fated during the power stoke is at leas 45 KV; and 
supplying the fuel toa location sufficiently near the spark lo 
"it tbe fel. This s shown well in FIGS. 10, 15 and 19. 

The present invention also includes a method wherein the 
step of creating a spark 220 comprises passing an electric 
current (oot shown) through an elecirode assembly 218 
including з сой 234 electrically connected to an electrode 
218 having a sparking end 282; insulating the electrode 
assembly 218; and arcing the clectrie current from the 
electrode sparking end 232 to а ground clectrode 284, The 
ground electrode 284 as shown in FIGS. 15 and 17 a toroidal 
‘ground electrode 284. 

їп certain embodiments the step of creating a spark 220. 
includes creating a spark 220 having at least 70 KV. Creating 
а spark of sufficient voltage will generally reduce the 
exhaust pollution. Typically this happens by generating a 
plasma or plasma field during the exhaust siroke. Thus, one 
method of the present invention further comprises the eps 
of generating plasma during the exhaust stroke; and allow 
ing exhaust fuel converted o an exhaust state lo coalesce 
with the plasma. This reduces exhaust pollution. 

Thus, the apparatus and system of this invention provides 
an effective means to use alternative fuels. The use of 
alternative fuels can enhance the environment by reducing 
the use of conventional gasoline and the environmentally 


detrimental by-products caused by the consumption thereof. ^ 


Thes, although there have been described particular 
embodiments of the present invention of a new and useful 
“Hydrogen Powered Vehicle, Inernal Combustion Engine, 
‘And Spark Plug For Use In Same”, it is aot intended that 
such references be construed as limitations upon the scope 
ofthis invention except as set forth in the following claims. 
Further, although there have been described oertain dimen- 
sions used inthe preferred embodiment, i is not intended 
that sich dimensions be construed as limitations upon the 
scope of this invention except as set forth in the following 
claims 

What is claimed is: 

1. A hydrogen powered vehicle including an internal 
combustion engine operably connected to power the vehicle 
and adapted to connect to a hydrogen supply through a 
Supply line, the intemal combustion engine comprising: 

а cylinder operably connected tothe supply line; 

а piston operably disposed in the cylinders 

a spark plug having an electrode assembly in operable 

sparking communication with the cylinder, wherein the 

Spark plug is capable of producing a spark of at least 45 

KV, the spark plug including: 

а housing having а sparking ead and hollow cham 
the housing including a fuel inlet port in uid com- 
‘munication with the supply lines 

an electrode assembly, received in the hollow chamber 
and including an electrode having а connector end 
and a sparking end, the sparking end positioned near 
the housing sparking end; 


„ hydrogen fuel supplied 
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on insulator surrounding the electrode assembly and 
positioned in the hollow chamber, 

"be insulator including an outer surface defining a fist 
ucl channel having а first respective fuel exit роп, 
wherein the беч Tuel channel is in fid communia 

ion with the fuel inlet port and the fuel exit port 

Exits in the cylinder. 

2. The apparatus of claim 1, wherein the piston moves 
through a power stoke and an exhaust stroke in the cylinder, 
and the spark plug fires during the power stroke and the 
exhaust stroke. 

3. The apparatus of claim 2, wherein: 

the spark plug comprises a housing having a sparking end 

and hollow chamber containing the electrode assembly; 
and 

the electrode assembly comprises an electrode having а 

‘connector end and s sparking end, the sparking end 
positioned adjacent tothe housing sparking end and the 
Cleclrode assembly further comprises a coil electrically 
connected to the electrode connectar end. 

4. The apparatus of claim 1, wherein the electrode assem- 
Му comprises a stec! ball positioned between a сой and the 
electrode connector end. 

S. The apparatus of claim 3, wherein the insulator outer 
surface defines a plurality of fuel channels, including the 
first fuel channel, wherein the fuel channels include a 
plurality of respective fuel ext ports, including the first 
respective fuel exit роп, 

6. The apparatus of claim 8, wherein the plurality of fuc 
channel exit ports are spaced equally about the electrode. 

7. The apparatus of claim 6, wherein the housing sparking 
end comprises a toroidal ground electrode positioned about 
the electrode sparking end, and wherein the housing spark- 
ing end and the electrode sparking end are co-terminous. 

"$. The apparatus of claim 7, wherein the housing sparking 
end comprises a toroidal ground electrode positioned about 
the electrode sparking end, and wherein the housing spark- 
ing end, the electrode sparking end, and the first respective 
{uel exit port are coserminous, 

9. An internal combustion engine adapted to operate on 

rough a supply line, the engine 


comprising: 

a first cylinder in fluid communication with the supply 
lines 

a first piston operably disposed in the first cylinder to 

move through a power stroke and an exhaust stoke in 


a sparkplug having housing including a sparking end, and 
an electrode assembly located in the housing, wherein 
the sparking end is in operable communication with the 
cinder and capable of producing a spark of at east 45 
KV: and wherein 
the spark plug fires during the power stroke and the 
exhaust siroke; 

the spark plus comprises an insulator located in the 
housing around the electrode assembly; 

the housing comprises a uel inlet роп in Вы com- 
munication with Ic supply line; and 

the insulator includes à frst fuel channel in fuid 
‘communication with the fuel inlet port, the first fuel 
Channel having a respective first fuel exit port exiting 
into the cylinder. 
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10, The device of claim 9, wherein the housing sparking 
end comprises а toroidal ground electrode, and wherein the 
electrode assembly comprises an electrode having a spark- 
ing end capable of sparking toward the toroidal ground 
electrode. 
1L The device of claim 10, wherein the electrode assem- 
Му comprises а сой in electrical communication with elec- 
чоё. 
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из. The device of elm 11, wherein the electrode sparking 
end, the toroidal ground electrode, and the fist respective 
fuel exit port are co-terminus. 
13. The device of claim 12, wherein: 
"be electrode assembly comprises an electrode having 2 
‘sparking end, and a сой electrically connected to the 
‘electrode opposite the electrode sparking end. 
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en ABSTRACT 
The hydrogen gas injector plug for generating hydrogen gas 
from ambient air drawn into the piston chamber of an engine 
includes an апау of nozzles fabricated fom а metal ora 
mixture of metals. When heated 10 a predetermined tem- 
perature, the metallic nozzles react with atmospheric water 
то disassociate hydrogen gas. The hydrogen gas is injected 
tom the nozzles into the piston chamber and mixed with air. 
An ignition device ignites the mixture of hydrogen and air 
So that it burns to power the piston in a conventional manner 
The metallic nozzle is heated via a copper conductor con- 
nected а source of electric current 
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HYDROGEN GAS INJECTOR PLUG 


‘CROSS-REFERENCE TO RELATED 
APPLICATION 


This application claims the benefit оГ US. Provisional 
Patent Application Ser No. 60°877,138, filed Dec. 27,2006, 


BACKGROUND OF THE INVENTION 


1. Field of the Invention 

‘The present invention generally relates to internal com- 
адот engines. More specifically, the present invention is 
drawn to а device for injecting hydrogen gas into the 
combustion chamber of an engine for use as а fuel for 
powering the engine 

2. Description of the Related Art 

The rising cost and diminishing supply of hydrocarbon 
fuels, Le. gasoline, have increased the criticality of devel- 
oping or finding altemative Tels. Furthermore, pollution 
caused by burning hydrocarbon fuels is suspected of creat 
ing a "greenhouse" effect in the atmosphere, thereby creat 
ing problems that may have a bearing on the future course 
of human civilization. The art would certainly welcome а 
‘device ha could wile а virtually inexhaustible supply of 
а common element to power internal combustion engines, 
‘which device would also cause production of pollution-free 
byproducts, 

The use of hydrogen в fel to power engines has been 
contemplate for many years. Hydrogen is one of the most 
abundant elements on earth and combustion of this abundant 
clement produces pollution-free water, Unfortunately, 
hydrogen poses many risks when stored in large quantities, 
thus cresting many problems in making the gas available 10 
the general public. Thus, a hydrogen gas injector plug 
solving the aforementioned problems is desired 


SUMMARY OF THE INVENTION 


The hydrogen gas injector plug is used for generating 
hydrogen gas from ambient air drawn into the piston cham- 
ber of an engine. The plug comprises an атау of nozzles 
fabricate from one or a mixture of metals, When heated to 
predetermined temperature, the metalic nozzles become 
че” and generate photons that react with atmo- 
spheric water to disassociate hydrogen gas therefrom. The 
nozzle is designed so that no reaction will occur if the 
temperature is below 380° F The hydrogen gas is injected 
from the nozzles into the piston chamber and mixed with air. 
An ignition device ignites the mixture of hydrogen and air 
So that it burns to power the piston ina conventional manner. 
“The metallic nozzle is hemed via a copper conductor con- 
nected o а source of cocti current 

Accordingly, the invention presents а hydrogen gas gen- 
erator capable o generating small amounts of hydrogen раз 
fiom waler available im the atmosphere. The invention 
provides for improved elements thereo in an arrangement 
forthe purposes desribed that are inexpensive, dependable 
and fully elective in accomplishing their intended purposes. 

‘These and other features of the present invention will 
become readily apparent upon further review of the follow- 
ing specification and drawings. 


$ 
BRIEF DESCRIPTION OF THE DRAWINGS 


IG. 1 is an environmental, perspective view of a hydro- 
gen gas generator injector plug according to the present 
FIG. 2 is a side, sectional view of a hydrogen gas 
‘generator injector plug according to the present invention. 
IG. 3 is an end view of a hydrogen gas generator injector 
plug according to the present invention: 
Similar reference characters denote corresponding fen- 
‘ures consistently throughout the attached drawings. 


DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 


Attention is first directed to FIG. 1 wherein an engine 
cylinder chamber i generally indicated at 10. A piston 12 
having rings 12a is boused within chamber 10. The head 14 
and the cylinder wall are surrounded by coolant chamber 16. 
Conventional intake and exhaust valves (not shown) are also 
disposed оп head 14. The structure and arrangement of the 
‘aforementioned items are conventional and are not part of 
the inventive concept, per se. А hydrogen gas generator 
injector plug 20 and а conventional spark plug 18 are 
mounted оп head 14. Injector plug 20 and conventional 
spark plug 18 cach have proximate ends disposed within 
cylinder chamber 10. 

AS best soen in FIGS. 2 and 3, hydrogen gas generator 
injection plug 20 comprises a circular member 22 fabricated 
From steel and having a threaded proximate end 222 and a 
distal end 225, A passageway extends through member 22 
"rom the distal end 228 o proximate nd 222. An insulation 
member 24 is disposed in the passageway. Insulation mem- 
ber 24 is fabricated from a material having high temperature 
insulation characteristics. Member 24 has a first end 24а that 
is disposed adjacent fo, but spaced slightly inwardly of 
proximate end 222. The second end Mb of insulation 
member 24 extends above the distal end 22h of member 22. 
A passageway 26 extends through insulation member 24 
Irom second end 246 and terminates al a cavity 28, which 
cavity is formed inthe first end 24a of insulation member 24 
А nozzle member 30 is postions im cavity 28. Nozzle 
member 30 is fabricated from а metal ora metal mixture that 
has the ability 10 react with water at relatively high tem 
peratures to oxidize and generate hydrogen pus. Nozzle 
member 30 must also have the ability to become “white hot" 
Very quickly when an adequate electrical current is applied 
thereto. As curently contemplated, iron, certain alloys of 
iron and tungsten exhibit the requisite abilities needed to 
лоп as the nozzle member, I should be noted however, 
that any metal or alloy could be utilized if suitable. An array 
of hydrogen gas injector passages 32 is formed in nozzle 
member 30. it has been determined that nine injector pas- 
Sages will provide an adequate amount of hydrogen gas 10 
power piston 12, An чате current conductor 34, prefer. 
bly fabricated ftom copper, extends through passageway 
26, The lower end 34а ol conductor 34 abuts nozzle member 
30. The upper end defines a terminal for an electrical 
connection 34b. Four electrical conductors 36 abut the 
second end 24a of member 24 and are evenly spaced 
"herearound. Conductors 36 are fabricated from a nickel- 
copper alloy. 

I use, ambient air containing water vapor is drawn into 
he cylinder chamber via conventional intake valves (not 
Shown) onthe intake stroke. A portion of the air water vapor 
mixture is fores into injector passages 32 on the compres- 
sion stroke. An elect current is applied o nozzle member 
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30 via condoctor 34 during te ater рап of the compression 
siroke, heating the nozzle member to а "white-hor tem- 
perature. The water vapor reacts with the metal in nozzle 
member 30 to oxidize the metal and produce hydrogen sas 
‘The hydrogen gas expands throng the passages 32 back 
{nto the cylinder chamber where it mixes with the oxygen in 
the ait Spark plug 18 is fired to ignite the mixture, which 
mixture bums thereby creating а high gas pressure to drive 
the piston. Occasionally (and in some climates), the humid- 
ity may be very Jow and the ambient air will ot contin 
enough water vapor to produce an adequate amount of 
hydrogen gas to properly drive the piston. In such instances 
additional water vapor is injected into the intake valve 

Tis to be understood that the present invention is not 
limited to the embodiment described above, but e 
passes any and all embodiments within the scope of the 
following claims. 

I claimt: 

1. A hydrogen gas injector plug comprising: 

a circular member having а proximate end and a distal 

E 
a first passageway extending through said circular mem- 
her from said proximate end to said distal end; 
a heat insulating п 


nber having a first end and 
ıa second end, said first end terminating adjacent said 
proximate end of said circular members 

а second passageway extending through said hent insu- 
lating member, said second passageway extending 
from said fist end to said second end of said heat 
insulating member; 

а cavity formed in sid second passageway at said first 
end: 

a nozzle array disposed in said cavity; and 

3 first electrical conductor disposed in said second pas- 
sageway, said electrical conductor in abutment with 
ssid nozzle атау. 

2. The hydrogen gas injector plug according to claim 1, 
wherein said circular member has an ouer surface having 
Threads disposed on said outer surface at said proximate end 

Э. The hydrogen gas generator injector plug seconling to 
chaim 1, further including plural electrical conductors dis- 
posed on said first end of said heat insulating member. 

4. The hydrogen gas injector plug according to chim 1, 
wherein said circular member is fabricated from steel. 

S.A hydrogen gas injector plug. comprising: 

a circular member fabricated from sleet and having a 

‘proximate end, a distal end and an outer surface: 
screw threads disposed on said outer surface at said 
proximate end: 

a first passageway extending through said circular mem- 
ber from said proximate end to said distal end; 

a heat insulating member disposed in said first passage- 
way, said heat insulating member having a fist end and 
ıa second end, said first end terminating adjacent said 
proximate end of said circular member: 

а second passageway extending through said heat ino 
lating member, said second passageway extending 
fiom said first end to suid second end of said heat 
insulating member: 

а cavity formed in sid second passageway at said first 
end: 

э nozzle array disposed in said cavity; and 

a copper electrical conductor disposed in said second. 
passageway, said electrical conductor in abutment with 
Sid nozzle атау. 


4 

6. The hydrogen gas injector plug according to claim 5, 
wherein the number of nozzles in said array s nine. 

7. The hydrogen gas injector plug according to claim 5, 
wherein the number of nozzles in said army is nine, the 
hydrogen gas injector plug farther including plural electrical 
conductors disposed on said first end of said heat insulating 
member. 

8. The hydrogen gas injector plug according to claim 5, 
wherein each nozzle in said атау is fabricated of material 
rom the group consisting of iron, iron alloys and tungsten. 

э. The hydrogen gas injector plug according to claim 5, 
wherein the number of nozzles in said апау is nine, the 
hydrogen gas injector plug further including plural electrical 
conductors disposed on said first end of said heat insulating 
member, each of said plural electrical conductors being 
fabricated fom a nickebcopper alloy: 
10. A hydrogen gas injector plug in combination with a 
piston chamber of an intemal combustion engine, the com- 
bination comprising: 
а circular member fabricated from steel and having а 
proximate end, a distal end and an outer surface: 

screw threads disposed on sid outer surface at said 
proximate end for removably mounting said circular 
member on the piston chamber; 

a first passageway extending through said circular mem- 
“ber rom said proximate end to said distal end; 

а hent insulating member disposed in said first passage- 
‘way, said heat insulating member having a first end and 
а second end, said first end terminating adjacent said 
proximate end of said circular member, 

э second passageway extending through said heat insu: 
lating member, said second passageway extending 
from said fist end to sid second end of said heat 
insulating member; 

a cavity formed in sid second passageway at sid first 
E 

а nozzle атау disposed in said cavity: 

а copper electrical conductor disposed in said second 
passageway, кий electrical conductor in abutment with 
Said nozzle апау: and 

a spark plag mounted on the piston chamber. 

11. The hydrogen gas injector plug combination accord- 
ing o claim 10, wherein the number of nozzles in said array 

12. The hydrogen gas injector plug combination accor 
ing to claim 10, wherein the number of nozzles in said атау 
is nine, the combination further including plural electrical 
conductors disposed on said first end of said heat insulating 
member, 

13, The hydrogen gas injector plug combination accord- 
ing to claim 10, wherein each nozzle in said array is 
fabricated of material from the group consisting of iron. iron 
alloys and tungsten. 

14. The hydrogen gas injector plug combination accord- 
ing to claim 10, wherein the number ol nozzles in sid array 
is nine, the combination further including plural electrical 
conductors disposed on said first end of said heat insulating 
member, cach of said plural electrical conductors being 
abrcstcd fom а nickel copper alloy: 
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METHOD AND SYSTEM FOR SHOCKWAVE 
ATTENUATION VIA ELECTROMAGNETIC 


The disclosure relates to methods and systems for shock: 
‘wave attenuation. and more particularly to methods and sys- 
tems for attenuating shockwaves by rapidly heating air lo 
interpose an intermediate medium between the shockwave 
and a protected region. 


BACKGROUND 


Explosive devices are being used increasingly in asymmet- 
Tie warfare to cause damage and destruction to equipment and 
loss of life. The majority of the damage caused by explosive 
devices results irom shrapnel and shockwaves. Shrapnel is 
material, such as metal fragments, that is propelled rapidly 
away fom the blast zone and may damage stationary struc- 
tures, vehicles, ог otber targets. Damage fom shrapnel may 
be prevented by, for example, physical barriers. Shockwaves 
are traveling discontinuities in pressure, temperature, density. 
and other physical qualities through a medium, such as the 
"ambient atmosphere. Shockwave damage is more difficult to 
prevent because shockwaves can traverse an intermediate 
medium. including physical barriers, 

Damage from shockwaves may be lessened or prevented 
by interposing an attenuating material between the shock- 
Wave source and the object to be protected. This attenuating 
material typically may be designed or selected to absorb the 
energy from the shockwave by utlizinga porous material that 
distorts as the energy of the shockwave is absorbed 

VS. Pat No. $394,786 to Gul etal describes a shock- 
wave attenuation device hat utilizes an absorbing medium. 
That assembly includes porous screens that form an enclosure 
Шей with a pressure wave attenuating medium. This atem 
iy be an aqueous foam, gas emulsion, gel. oF 
E her solid particles. However, as shown and 
described inthe drawings of that patent, the shockwave 
antenuating assembly must be positioned before the explosion 
occurs and surround the area to be protected. For example, he 
"assembly may be positioned on the side ofa vehicle to prevent 
damage to the vehicle ог passengers within. 

A similar shockwave attenuation device is described 
US, Patent Publication No. 2007-0006723 to Waddell, r. et 
al. That device includes a number of cells filed with an 
attenuating material, such as aqueous foams. However, like 
the device described in Genle et al, the pressure-attenuating 
material and device must be positioned on а structure, su 
face, or person desired to be protected by the system before 
the explosion occus 

‘One feature common among prior art shockwave attenua- 
sion systems is that they require an intermediate medium or 
Stricture that acts o attente the foree ofthe shockwave by 
absorbing the energy of the shockwave. Although only a 
Portion ofthe shockwave may pass through the medium, the 
energy ofthe shockwave is nevertheless significantly reduced 
by the intermediate medium, However, because these systems 
are stricta, they must be fixed in place before а shockwave 
is created. Further these shockwave attenuation systems may 

ч protect an entire vehicle or person. For example, апп. 
ting panels are not transparent and therefore cannot be 
placed over windows or used as facemask in helmets. They 
also may be bulky and heavy. and therefore negatively impact 
{he performance of a vehicle on which they are mounted 
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Such prior ап shockwave attenuation systems may not be 
elective to protect highly mobile land assets for which an 
incoming threat may be in the form ofa ballistic shell, rocket, 
TED, or landmine, or waterborne assets for which an incom- 
ing threst may be in the form of a torpedo, ballistic shell, 
боп ог a naval mine. Therefore, a need exists for a shock: 
Wave attenuation device that is capable of dynamically inter- 
posing a medium between an explosion source and a pro- 
fected asset. There is also a need for an intermediate medium 
that effectively attenuates the energy from a shockwave and 
that allows for protection of a protected asset in a marine 


SUMMARY 


Presented is a system and method for attenuating a shock- 
wave propagating in a first medium by detecting а shock- 
wave-producing event, determining a direction of the shock- 
wawe relative toa protected asset, and imerposing а second, 
transient medium, different from the frst medium. between 
the shockwave andthe protected asset such that a shockwave 
produced by the event contacts the second medium and is 
attenuated in energy thereby prior to reaching the protected 
asset. The second medium may be formed by rapidly heating 
region of the first medinm so that the second medium diflers 
‘from the first modium in at least one of temperature; density 
and composition 

In one embodiment, a system for attenuating а shockwave 
propagating in a first medium may includea sensor for detect- 
Ing a source of the shockwave and generating a detection 
signal, an arc generator in communication with the sensor and 
configured to receive the detection signal therefrom, and in 
response thereto create an electromagnetic ore fo heat a 
Selected region of the first fuid medium rapidly 10 create the 
Second, transient medium, different from the first medium, 
строка benwcen the shockwave and the protected region 
such that the shockwave contacts. the second, transient 
medium. The are generator may be configured to heat the 
Selected region by generating an electromagnetic are, such as 
an electric are or a aser or microwave are, between the pro- 
tected region and the incoming shockwave. In one embodi- 
ment, he are generator may include a power supply Tor gen- 
‘erating the are and may provide conducting pth 

‘In embodiments, the are generator may Be configured ta 
generate a focused microwave beam ora focused laser beam. 
Ín each case, the beam may rapidly heat the uid medium in 
the selected region to creste the second medium. In one 
embodiment, n which the fluid medium is atmospheric air, 
the focused beam rapidly heats the air in the selected region 
and changes its temperature, density and composition, the 
otter the result of the creation of Tree electrons, 

In other embodiments, he are generator may be adapted to 
develop and drive а lage electric current through the fid 
medium rapidly. In the embodiment in which the medium is 
‘mosphere air. the second medium may differ from ambient 
air in temperature, density and composition. With these 
embodiments, е are generator may be adapted to create à 
conducting path for the electric current. Accordingly, the are 

rot may be configured to generate оше or more of a 
faserinduced plasma channel (LIPC) fram converging laser 
beams, ionizing tracer pellets fired along converging paths, 
and projectiles trailing fine electrical wires fired along con- 
‘verging paths. In each of these embodiments, ап electric arc 
may be generated to travel along a conducting path crested by 
Ваа breakdown of ionized ambient air at the selected 
region, 
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In stil other embodiments, the are generator may includea 
sacrificial conductor that may not rely on current travel along 
path of ionized ай. Rather, the are generator may include a 
perwer supply that applies currem toa conductorin Ihe lormof 
‘ne or more strips or wires of conductive material. The high 
‘current flowing through the conductor from the power supply 
may vaporize the conductor, forming a conductive channel of 
vapor that may rapidly heat and ionize the air in the selected 
region to create a rapidly expanding second medium. An 
advantage ofthis embodiment is that the sacrificial conductor 
may be attached directly 10 the protected asset, such as a 
vehicle 

Such embodiments as described above may reduce the 
energy density ol the shockwave by creating а second 
"medium in the path of the advancing shockwave that reflects, 
‘ofits, absorbs and deflects at least a portion of the shock 
‘wave. This may result from creating a second medium that 
ditis from the ambient medium (eg. atmospheric ан} in 
‘density, temperature andlor composition. Such differences 
may change the index of refraction of the wave front as 1t 
contacts the second medium, causing at least some of the 
shockwave to be reflected from the surface of the second 
medium, to diverge as the shockwave vels through the 
medinm, and to be reflected and diverge further as the shock- 
wave contacts the rearward boundary of the second medium. 
The second medium, some embodiments, acts to absorb the 
energy ofthe shockwave as the medium may be increased in 
temperature. 

Th yet other embodiments, the are generator create the 
second medium by magnetic induction. The arc generator 
may be adapted to create channels or ionized air, When con- 
"acid by an advancing shockwave, the conducting channel 
may be deformed as ionized air is pushed inward. This move- 
ment does mechanical work, which removes energy Tom the 
Shockwave, 


may transfer energy from the shockwave to kinetic energy of 
displaced air. In another aspect, parts ofthe conductive chan- 
nels areno rigid, but the channels ofionizadair pushed ahead 
ofthe magnet flux are disrupted and bruken until they form 
new channels through the air that heat the air. At least a 
portion ofthe shockwave enemy may be transformed to ion- 
ization energy oir ions and into pressure-volume tempera 
ture energy of expanded hot air. 

‘Instill another aspect, the conductive channels of magnetic 
ux are rigid may not be deformed by contact with the 
advancing shockwave, Instead, the Пих may be compressed 
by contact with the shockwave, which may increase the elec- 
rie curent in the conductive channels. This increased current 
results from energy lost by the shockwave. The are generator 
may be configured such that the excess current may bypass 
the power supply and be shunted to heat a resistive load, or 
chargea capacitor where И may be used Tater to power the are 
generator. 

‘With such embodiments, the advancing shockwave is 
diminished in fore as the energy of the shockwave is con- 
чепей either into mechanical energy, as when t deforms 
‘magnetic induction channels, or into electrical energy, os 
"when it interacts with rigid magnetic fux channels. К ix 
Within the scope of this disclosure to provide а system and 
‘tod in which combinations ofthe foregoing embodiments 
ме deployed to defend a protected aset, or in which an 
embodiment is deployed multiple times against an incoming. 
p 

"The features, functions, and advantages that have been 
discussed can be achieved independently in various embod 
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ments of the present invention or may be combined in yet 
‘other embodiments further details of which ean be seen with 
‘reference to the following description, drawings and claims, 


BRIEF DESCRIPTION OF DRAWIN 


FIG. isa schematic diagram ofthe elements ofa disclosed 
system, according to an embodiment 

FIG. 2 is an elevational, schematic view of the disclosed 
system mounted on a protected asset generating an are to 
encounter a shockwave from an explosion: 

FIG. 3 is an elevational, schematic view of the disclosed 
system configured to utilize converging laser or microwave 
beams; 

FIG. 4 is an elevational, schematic view of the disclosed 
system configured to wiize pellets leaving conductive trails: 

FIG. S is an elevational, schematic view of the disclosed 
system configured to шййле projectiles trailing conductive 

FIG. 6 is an elevational, schematic view of the disclosed 
system configured o utilize sacrificial conductor; 

FIG. 7 is an elevational, schematic view of the system of 
FIG. 6 surface mounted on a protected asset: 

FIGS. ВА and 8B are schematic views ofan embodiment of 
the heating element of the disclosed system configured 10 
generate an are using flexible electrodos; 

FIOS. 9A and 9B are schematic views ofan embodiment of 
the are generator of the disclosed system configured to gen- 
erate an are using relatively rigid electrodes; and 

FIGS. 10 and 11 are diagrams showing some of the effects 
ога shockwave impacting the second, fuid medium. 


DETAILED DESCRIPTION 


The disclosed shockwave attenuation method and system 
may utilize a second. ansia Hid medium that may be 
dynamically deployed in a frst fluid medium between an 
explosion and a protected asset within а protected region. 
When contacted by an advancing shockwave produced by the 
explosion traveling through the first uid modium. the second 
"oid medium may atenuate the energy from the shockwave 
through several vecors, rather than simply by absorbing the 
energy of the shockwave, While the following discussion 
describes various embodiments of the disclosed system and 
‘method as operating in a first fuid medium of atmospheric air, 
ris to be understood that the first uid medium may be water, 
such that the disclosed system and method may be deployed 
Аз shown in FIG. 1, in one embodiment, the system for 
attenuating а shockwave via electromagnetic are, generally 
designated 10, may include a sensor 12 including or incorpo- 
rating a computer 14, and an are generator, generally desig- 
mated 16. The sensor 12 and computer 14 may be mounted on 
ог incorporated in à protected asset, such asa vehicle 18, 
‘which may be а military vehicle as shown in FIG. 2, or they 
may be physically separate from the vehicle. Although FIG. 2 
Shows vehicle 18 as a military vehicle, it is to be understood 
thatthe depicted vehicle 18 also may represent other types of 
land vehicles, such as automobiles, armored vehicles such as 
tanks and armored personnel carriers: fixed structures such as 
encampments, bunkers, revetments, buildings or portions of 
buildings such as balconies; marine vessels such as surface 
ships, submarines, а hovercraft or air-eushion vehicles, off 
Shore platforms, and other structures that operate in, under or 
adjacent a body of water: airera including fixed wing air. 
Sra, vertical akeoff and landing (УТОГ) craft and helicop- 
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‘ers and people and animals. Each of the foregoing would be 
placed in a protected region 20. 

Referring to FIG. l the sensor 12 may be selected to 
provide measurements that enable the computer M to et 
mate the location and ine ofan explosion 22, ether before or 
alert occur, and direc the are generator 16 to respond. In 
опг embodiment, the sensor 12 is configured to detect ar 
explosion 22 hat has occurred, but before the shockwave 24 
caused by the explosion, traveling though a first fid 
medium 26, which in this embodiment is atmospheric air at 
ambien temperature and pressure, reaches he protected 
region 20. This type of sensor 12 may be configured to detect 
any one or more ofthe electromagnetic signals emitted during 
Chemical detonarions, including microwave bursts, flashes of 
infrared radiation, Dashes of visible Tight, lashes of ultravio- 
Iet ight, and x-ray bursts. Ш an embodiment a sensor 12 may 
‘be configured to detect two or more ofthe foregoing types of 
electromagnetic radiation, which may result in the sensor 
Чай Tower false positives, In a variation of such an 
embodiment, the sensor 12 may be in the formo wo discrete 
Sensors, euch configured to detect a different type of electro- 
‘magnetic radiation. In an embodiment in which the sensor 12 
js selected for use in a marine environment (e. 10 deleet 
underwater explosions from naval mines or torpedoes), the 
sensor 12 may be configured 1o detect electromagnetic radia- 
on at wavelengths Jor which water is substantially раг 
em, such as visible light near-ulteaviolet light and near-inîra- 
rod ight. 

In some embodiments, once the sensor 12 has detected an 
explosion 22, he sensor may be configured to estimate one or 
‘more ofthe magnitude, distance, and azimuthal position of 
‘he explosion and provide the estimates tothe computer 14 or 
o the are generator 16. In some embodiment, the computer 
14 may measure the signature of the explosion 22 and com- 

ith stored known explosion signatures of a plurality 
sat known explosive devices. The computer 14 may 
then determine a probability that the explosion is from one of 
the known explosive devices. The computer 14 may thea 
calculate ап estimated probability distribution fonction 
(hell) ofexplosion magnitudes and locations relative to the 
protected asset 18 or protected region 20 based on st 
Of stored data about the type of explosive device, location of 
the explosion, and the shape, relative orientation and relative 
motion of the protected asset, and make a determination to 
counter the explosion 22, including determining when and 
"where to activate the are generator 16, or not counter the 
explosion, based on one of stored data, models of vulnerabil- 
чу ofthe protected asset to shockwaves and data from at least 
‘oneof data and models of performance othe are generator 16 
‘with respect to attenuating shockwaves rom at leastone ofan 
estimated explosion magnitude and location. Such calcule- 
"ions and estimates may prevent the deployment of the are 
generator 16 in the event that the explosion 2 is too far away 
for too weak to generate а shockwave 24 that damages the 
protected region 20 signifiant 

'In another embodiment, the sensor 12 may be configured to 
detect an incoming threat 28 containing an explosive device 
ог devices, such as a ballistie shell, bomb, torpedo, dep 
charge, naval mine or bomb-lden surface vessel. In such an 
embodiment, the sensor 12 may be configured о use radar, 
Visible or infrared light passive or active acoustic sensors, o 
other rca detection method known to those skilled in the 
п, as well as trajectory tracking and prediction methods 
known o those skilled in the art 

‘In yet another embodiment, the sensor 12 may be config- 
ured to detect both the incoming threat 28 and the explosion 
22 from the threat, In one embodiment, two systems 10 may 
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be deployed on à protested asset 18 in which one system is 
configured to detect an incoming threat 28 and the other 
System is configured to detect an explosion 22. In yet another 
‘aration of such an embodiment, the sensor 12 may be in the 
orm of two discrete sensors: one configured to detect an 
incoming threat 28, and the other configured to detect an 
explosion 22 from that incoming threat 

ln some embodiments, the computer 14 may receive mea- 
surements ftom the sensor 12, estimate where and when an 
incoming threat 28 will detonate, or has already detonated, 
and directs the system 10 1o deploy. When used with a sensor 
12 tha may detect an explosion that already has occured, the 
computer 14 may be configured to receive information from 
the sensor pertaining to one or more ofthe direction, location, 
time, distance and magnitude of the explosion 22, the com- 
puter determines when and where 1o activate the arc generator 
16 

In an embodiment wherein the sensor 12 is configured to 
даса an incoming threat 28 before explosion 22 has 
occurred, the computer 14 may be configured to compare the 
signature of the incoming threat 28 with stored known signa- 
ures of various threats (e.g, particular missiles). The com- 
puter 14 then estimates how probable each type of threat is, 
find, based on the stored data about the type of Warhead for 
cach trent, the measured motion ofthe incoming object (with 
associated uncertainty), and the shape, trajectory, orientation, 
Speed and motion of the protected asset 18 in the protected 
region 20, the computer estimates а probability distribution 
fonction (p) of explosion magnitudes and locations rela- 
tive to the protected asset 

"Based on data or models of vulnerability of the protected 
ase 18 to shockwaves 24 of various magnitudes from vari- 
ош directions (ineluding crew injuries likely to result from 
shockwaves) stored in а database (either locally or available 
over a network, together with data or models of what the are 
generator 16 can do to attenuate shockwaves in what posi- 
"ions and in what time interval, Ве compulor 14 may then 
forma firing plan to counter the rear 
may include not only the costo operate the are g 
but also the probable cost of damage from the attenuated 
shockwave. In cases where the probable explosion yield is 
Small and the probable distance of the explosion 22 Trom the 
Protected regon is targe, the lowest cost plan тау be not 10 
ploy the system 10. 

As shown in the embodiments of FIGS. 1 and 2, the are 
generator 16 may be configured to creste а transient second 
medium 30 between the advancing shockwave 24 resulting 
fiom theexplosion 22 and the protected region 20, which may 
contain а protected asset 18. As shown in FIG. 2, generally 
speaking, ihe sensor 12 may generato a detection signal in 
response vo detecting at least one of the explosion 22 or 
explosive device such as incoming threat 28. The detection 
Signal is received by are generator 16, and in response, may 
create an electromagnetic are through the first medium 26 
which rapidly heats the medium to change опе or more ol its 
composition and temperature to create the second, transient 
medium 30, different rom the first medium 26. The location 
‘ofthe second medium 30 may be in a selected region calcu- 
lated by the computer 14 of he sensar 12 to be interposed 
between the shockwave 24, or predicted shockwave path, and 
the protected region 20. Thus, the shockwave 24 contacts the 
second, transient medium 30 and is attenuated in energy 
‘density before it reaches the protected region 20. The are 
generator 16 shown schematically in FIG. 1 may take the 
form of multiple, discrete are generators, each connected to. 
and controlled by the sensor 12. 
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Inoneembodiment, shown schematically in FIG. 1, the are 
generator 16 is configured to direct a beam 34 of elociromag- 
netic energy to focus in в selected region where the second 
medium 30 may be erated. The beam 34 may bein the form 
ofa relatively powerful microwave beam or Taser beam. The 
"lec fied оГ the intense beams M may cause dielectric 
breakdown of the ambient air at he focal point of the focused 
beams, in which the electrons are separated from the mol- 
ecules in the air. The free electrons are accelerated by the 
lecti field and strike other molecules to knock other elec- 
rons loose creating а cascade of electrons and jons 

As the density of Troe charge carriers in the air increases, 
the air becomes opaque to the incoming electromagnetic 
beams and rapidly absorbs energy from the beams as heat, 
which raises the temperature of the air as well as its density 
and composition. thus creating the second medium 30 1o 
intercept the advancing shockwave 24. The composition 
changes of the second laid medium 30 may include adding 
free electron, which have a relatively low molar mass, ion- 
ization of molecules so that they interact more strongly and 
therefore propagate shockwaves at higher speeds, and break- 
ing diatomic molecules such as molecular oxygen into single 
atoms, which reduces the averige molar mass 

Th some embodiments, the beam 34 may be a microwave 
beam. The are generator 16 may include а vacuum tbe 
amplifier (e 2.a magnetron) and focused by a statie focusing 
device (eg. a dish antenna or a Fresnel plate), or produced 
and focused by other means of combinations apparent lo 
hose skilled in the ап, In other embodiments, the beam 34 is 
a laser beam. The laser beam may bea single beam focused to 
‘point by optics, or multiple beams converging о а common 
point In either case, the beam 34 may creste single or mml- 
tipleares 32 (FIG. 2). In some embodiments, he are generator 
16 may use many converging beams 34 to create one are 32, 
In other embodiments one beam 34 may be used multiple 
times in quick succession to crate many acs 32. The beams 
тау be fixed or steerable. 

А» shown in FIG. 3, in another embodiment of the system 
10A the are generator 16 (FIG. 1) may be configured to 
generate an electric are 36 through a volume of ambientair 26 
i crate the second medium 30, Electrical resistance ta the 
current heats the air, changing its temperature, density and 
composition to create the second medium 30 to attenuate the 
shockwave 24. The change in composition may include add- 
ing free electrons, which have very ow molar mass, ioniza- 
tion of molecules so they intersct at longer distance and 
therefore propagate shockwaves at higher speed, and break- 
ing diatomie molecules like oxygen into single atoms, which 
reduces the average molar mass of the uid in the second 
medium 30. 

The are generator 16 (FIG. 1) of he system 10A of this 
embodiment may include a power supply 38 configured to 
initiate a lage electric current quickly урку on the 
onder of a few milliseconds ог less. Such a power supply 38 
may include а capacitor, а superconducting storage сой, and 
fan explosive fux compression generator. The lini two 
examples may require fast-acting, high-curren switchgear 
Such as a gasinsiltel switch, o fum on a large current 
quickly (or the capacitor) orto divert it quickly fom a shunt 
по the electric are (for the storage coil) 

In one aspect of this embodiment, the are generator 16 
creates electricolly conductive path Trom the power supply 
Эа o the selected region between the shockwave 24 and the 
protected region 20 to establish the arc, and back to the power 
Supply. In one embodiment, shown in FIG. 3, the are generi- 
{or 16 crentes a laser-induced plasma channel (LIPC), The are 
generator 16 fires vwo high-intensity laser beams 40,42 along 
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converging paths. The Jaser wavelengths and intensities are 
selected to ionize the air along their paths, thereby forming 
the plasma channels. The power supply 38 applies voltage 
across the terminal at the bases of the two channels 40,42 

and the voltage ie sient to form the are 36 through The air 
26 where the beams are close to cach other. Current Пока 
through the channels of the LIPC and induces a magnetic 
field. The current interacts with the magnetic field and pro- 
duces an outward force (x). This force acts to widen the 
area enclosed by the current loo. 

As shown in FIG: 4, in another embodiment of the system 
108 there generator 16 (FIG. 1) is a gun, which may have at 
least two or multiple barrels 44 46 that fre two pellets 48, S0 
along converging paths. The pellets 48, 50 are configured to 
create trails 52, 54 of ions, for example, by buring silver 
Jodie, in the manner of tracer bullets: The two trails 52, 54 
form conductive channels through the air (he fist fuid 
medium), and the power supply 38 applies voltage across 
Terminals at the bases ofthe Wo conductive channels, pref- 
‘erably the barrels 44, 46. The voltage is sufficient o form an 
‘a6 through the air 26 between the two trails 52,54 (i.e .the 
conductive channels) where they are at their closest. The are 
S6 hests theair 2610 create the second transient Puid medium 
30. In other embodiment, the pellets 48, 50 may be selected 
to melt or bum up completely, thereby avoiding creating a 
hazard for bystanders. 

Аз shown in FIG. S, in another embodiment of the system 
10C the are generator 16 (FIG. 1) is a projectile launcher 
configured to launch projectiles 58, 60 trailing conductive 
‘wires 62,64 much likea Taser. The power supply 38 applies 
айар across the two wires sufficient to form an are 66 
through the air 26 where the paths ofthe projectiles 58, 60 are 
closest lo cach other The are 66 heats the air 26, forming the 
Second fluid medium 30 in a selected region between the 
advancing shockwave 24 and the protected asset 18 in the 
protected region 20. As electrical current Baws through the 
‘wires 62, 64, which form conductive channels, the current 
Turther hens andionizes the ir 26. In some embodiments, the 
current is sufficient to vaporize the wires 62, 64, thereby 
heating additional nearby sir 26. 

As shown in FIGS. 6 and 7, in another embodiment the 
system 10D includes a are generator 16 (FIG. D inthe form of 
One or more snerificial conductors В connected to the power 
Supply 38. The heating mechanism of this embodiment does 
Bor rely on dielectric breakdown of the air 26 to crente a 
current channel. The sacrificial conductor 68 may be in the 
Torm of strips or wires made of eleetrically conductive male- 
rial. Insome embodiments, the conductor 68 may be mounted 
on the protected asset 18. 

To deploy the system MD. the are generator 16 acmatesthe 
power supply 38 to supply current o one of more of the 
Conductors 68, first vaporizing it, then ionizing it to forn a 
conductive channel of vapor 70. Due to both the resultant 
magnetic field (1) force and the expansion of the hot vapor 
‘crested by vaporizing the conductor, the ionized vapor moves 
outward from its initial position and heats and ionizes the 
nearby air to create the second fluid medium 30, 

Tn one embodiment, shown in FIG. 7, the socrificial con- 
ductor 68 may be апасей to a protected asset 18, which may 
be the land vehicle shown. The conductor 68 may be artachod 
то а wider insulating strip 72 that in turn is mounted on the 
asset 18. With such a placement of the conductor 68, the 
conductor 68 may be protected from routine velie opera- 
"ions, and may be further protected by overlaying it with a 
‘coat of paint. When energized hy the power supply 38 (FIG. 
6 the conductor 68, which may bea metallic sirip, vaporizes, 
and the heated and ionized air may expand from the vehicle 
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surface and move away from the vehicle to creat the second 
medium 30 in the selected region, 

In yet another embodiment, the sacrificial conductor 68 
‘may be made partly or entirely of lithium. Lithium has a very 
ow molecular weight and consequently a higher shock speed 
and lower effective index of refraction than other metallic 
vapors, Further, it disperses into nearby air 26 more quickly, 
‘which helps to heat the air more rapidi. 

In other embodiments, the are generator 16 may be config- 
ured to attenuate the advancing shockwave by magnetic 
induction. Аз shown in FIG. ВА, the are generator 16 may be 
powered by the power supply 38 to create an electric are 72 
that forms а conducting channel between two electrodes 74, 
Té that are not rigid, such as thin rod antennae, The conduct 
ing channel 72 interacts with its own magnetic field to pro- 
duce ап outward force F-J«B (where F is the outward force, 
Tis the current density and B is the magnetic field fun). 

When the shockwave 24 crested by an explosion 22 
reaches the ate 72, as shown in FIG. BB, the shockwave 
deforms the are in directions perpendicular to the condbctive 
‘channels. Specifically. the shockwave 24 pushes the ionized 
air created by or making up the are 72 inward, and the current 
ends о iow where the air 26 is ionized. This movement by 
the shockwave 24 may do mechanical work against he mag- 
netic field force F and remove energy from the shockwave, 
‘making it weaker. Although not shown, the movement by the 
Shockwave 24 also may deform the electrodes 74, 76, which 
Эко represents physical work that drains energy from the 
Shockwave 24. 

"Inthe embodiment shown in FIGS. SA and 8R, because the 
lecrodes 74. 76 may be relatively nonrigid, these parts and 
the conductive channel 72 push against the air 26 they are 
displacing. This may transform energy rom the shockwave 
26 inno kinetic energy of displaced air. In some cases it may be 
possible lor the conductive channels 72 and electrodes 74, 76 
o push the air so fast that they may create new shockwaves 
moving away Irom the protected region 20. 

Ina variation, the parts of the conductive channels 72 and 
electrodes 74.76 may not be rigid, but the channels of ionized 
air pushed ahead af the magnetic flux are disrupted (broken) 
‘when they ow rapidly through the air 26, Each time a chan- 
nel 72 breaks, the electric current briefly stops. When stops, 
the trapped magnetic Пих crestes an electromotive force 
Strong enough to ionize a new channel through the air 26 and 
hen hent that ai This may transform energy from the shock- 
Wave 24 into ionization energy of air ions and into pressure- 
volume-temperature energy of expanded hot air. 

Tn the embodiment shown in FIGS. 9A and 9B, the ate 
generator 16 may be configured to have rigid electrodes 78, 
Жо joined by a reur wall 82 to form three sides oF box. An are 
B4 may be formed by the power supply В Ге arc generator 
16 between electrodes 78:80. When the are 84 is contacted by 
the shockwave 24, the magnetic flux (represented by the 
crossed circles 86) is deflected inward but movement is con- 
Sisined by the electrodes 78, 80 and wall 82. ыы the flux 
86 is compressed and increases the electric current in the 
electrodes 78,80. In one embodiment, the powersupply 16 is 
Sonfigurodso that this additional loci current bypasses the 
power supply and instead is directed to a resistive load 88 
Resistive loxd 88 also may take the form ofa capacitor, which 
may receive a charge from the additional electric curren. 
Thus, withthe embodiments of FIGS. 8 and 9, magnetic 
inductionisusedto remove energy from the advancing shock. 
wave by the additional mechanism of converting the shock- 
Nave energy to mechanical energy or converting the shock- 


10 

A system 10 may be comprised of multiple copies ofeach 
embodiment. In an embodiment, а system 10 moy include 
Single sensor 12 connected to and controlling multiple, dis- 
‘ree are generators 16, cach mounted on he protected asset 
18. In some applications, an embodiment may produce а 
relatively harm, substantially linear are of hot, ionized ai. 
Multiple copies of each embodiment may be used to increase 
the frontal area as desired, Alkematively, а single copy of an 
embodiment may be used multiple times in rapid succession, 
Producing multiple ares that collectively cover the desired 
Protected region 20. Further, these embodiments may be 
combined. Far example, a system 10 may utilize ionizing 
tracer pellets to protect an asset 18 from explosions 22 rel 
tively Tar away, and employ sacrificial conductors to protect 
the same asset from explosions at short range. 

With each of the embodiments discussed. the system 10 is 
deployed to attenuate the energy of an advancing shockwave 
24 form anexplosion 22 by creating second fuid medium 30 
"har differs from the fist id medium 26, which may be 
ambient air, positioned so that it interacts with the shockwave, 
Аз shown in FIG: 10, as the shockwave contacts the interface 
90 between the ist fuid medium 26 and the second fid 
medium 30, the difference in refractive index rellects a fruc- 
tion of the incoming energy toward the explosion 22, as 
indicated by arrows A. This partial reflection occurs a second 
time as the shockwave passes through the second Muid 
modium 30 and contacts Ше interface 92 between the second 
modium and the ambient 26 as it exits the second medium. АП 
gradients or discontinuities in the medium provide а reflec- 
Tion point for the incoming shockwave 24 For example, ifthe 
second medium 30 is non-uniform, reflection will occur at 
och of many places within the medium. 

“As shownin FIG. 11, shockwaves 24 obey Fermat's theory 
ofleast timeand therefore an effective refractive index for the 
Shockwave can be defined that is inversely proportional to the 
‘shack speed. The properties or composition of he second 
modium 30 are chosen such that the effective refractive index 
of ihe second medium 30 differs from the first medium 26 in 
fat least one of temperature, molecular weight and composi- 
tion, As the shockwave passes into or out of the second 
medium 30, the diference in effective refractive index 
‘effets the wave, as shown by lines B, diverting it and defo- 
using it away Irom the protected asset 18. In the disclosed 
embodiments, the second medium 30 is created such that the 
Shockwave ravels Taster in the second medium 30 than in the 
fist modium 26, so the refractive index of the second medium 
is Jess than that of the first medium. Further, the second 
medium is ereated to have a convex shape and therefore acts 
asa divergent lens, so that the energy of the shockwave 24 
Spreads oul, as shown by Tines C, so its itensity drops as it 
approaches the protected asset 

'In addition, the second medium 30 may absorb some shock 
energy as the shock travels through i. Factors contributing to 
{he absorption of energy include energy retained in the mol- 
ecules of the second modium itself (e. enhanced rotational 
‘energy, exited molecular bonds, excited electrons, molecu- 
Jar decomposition, and ionization) and shock energy con- 
verted to electromagnetic energy through blackbody emis- 
Sion from hot particles or photon emission from de-exciting 
Varius excited states. 

А further mechanism for attenuating the energy density of 
the shockwave 24 is momentum exchange. [i the second 
‘medium 30 is moving relative to the first medium 26, then 
"Sl exchange momentum with the shockwave 24. The rest 
isa combination of reflection, slowing, and redirection ofthe 
shockwave. Any or all of the foregoing mechanisms may 
operate in а given embodiment, The composition, tempera. 
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ture, speed and location of the second medium 30 may be 
chosen or crested to create any one or all of the aluremen- 
tioned mechanisms. 

While the method and forms of apparatus disclosed herein 
constitute preferred aspects of the disclosed shockwave 
‘xtenuaton apparatus ad method, other methods and forms 
of apparatus may be employed without departing from the 
Scope of the invention 


What is claimed is: 
1A shockwave attenuation system, comprising: 

a sensor fr generating a detection signal based on at leas 
ne of detecting an explosion capable o! producing a 
Shockwave traveling rough a Tist id medium а. 
protected region, and estimating a locaton and time of 
the explosion, and detecting an explosive device and 
‘estimating a location and time of an explosion from the 
‘Explosive device that is capable of producing the shock- 
Save veli through the isti medium: and 

amare generator in communication with the sensor for 
receiving the detection signal therefrom and ia response 
thereto Beat a selected region of the бо П medium 
rapidly to create a second, transient medium, diferent 
from the fist medium, interposed between the sock 
stave and the protected region such that the shockwave 
сас the second, transient medium and is attenuated 
în energy density before it reaches а protected asset in 
the proce rion. 

2. The system of chim 1, wherein the second medium. 
айыз from the fist medius in a eat one oF temperate, 
density und composition: 

5 The system of clim 1, wherein the are generador heats 
е region of the ft tid medium to crente the second 
medium by using one of an есе are, а seduce are 
nda mice induced ar 

4. The synem of chim 1, wherein the are genentor 
inelides a power supply, and the are generator rapidly creates 
the second medium by creating an Бе conducive 
paih Trom the power supply to the selected region and bock to 
fhe power supply 

S The system afelaim 4, wherein the are generator crestes 
the electriealy conductive ph ийй а least one o ih 
intensity laser pulses to form a laser-induced loma chanel 
CIPC) pellets that eave a conductive til of ions, sacrificial 
совае, projectiles wailing electrical wires fed along 
Converging pls magnetic induction utilizing exible chan: 
Tels of onze air and magnetic induction ung substan 
"iy rigid condicio. 

% The system of claim 1, wherein the protected region 
includes at last one protected asset, and at least onc of the 
Sensor and the are салонот is mounted on the protected 

7 Thesystem olchim 1 wherein the sensor detects at est 
то bands of electromagnetic radiation genersod hy the 
explosion. 

| the sensor detects at kast 
one of a shape, trajectory and speed of an incoming ren 
Containing the explosive device. and to citet a sinare 
Sf tne incoming dat, the sensor also using the signature to 
determine fy explosion characteristics of the explosive 
Заке. 

Э The system of elim & wherein the explosion character 
is includea ent on ofa location of the explosion, aime 
ofte explosion, and a magnitude of the explosion. 

10, The system of claim 9, wherein he sensor uses the 
explosion characteristies 10 calculate à location al the 
Seca region 


n 

11. The system or claim 6, wherein the protected asset is 
one ofa surface vessel, a submarine vessel, an offshore plat- 
fom, a land vehicle, а land structure, and a human, and 
wherein the sensor determines the selected region based on 
‘one or more predetermined vulnerabilities of the protected 

12 The system of els 1, further comprising multiple are 
generators, each connected to the sensor. 

13. The system of claim 12, wherein the multiple are gen- 
craton are adapted o be mounted оп à protected asset, 

14. The system ofelim 1, wherein the first fluid medium is 
ambient air. and the are generator utilizes at least one of 
electric, microwave and laser energy to produce at leastone of 
relatively hot and ionized air o Torm the second, transient 
medium in the selected region, such that the shockwave con- 
acts the second, шалые т medium and is attenuated in energy 
density by at least one of reflection, refraction, absorption, 
momentum transfer and magnetic induction. 

15. A method of attenuating a shockwave, the method 
comprising: 

"detecting with a sensor at least one ofan explosion capable 
‘of producing а shockwave traveling trough a first id 
medium to a protected region, and an explosive device: 

estimating a location and tme of the explosion of the at 
least one of an explosion from the explosive device and 
the explosive device that is capable of producing the 
shockwave; 

generating a detection signal by the sensor in response to 
detecting at least one of the explosion and the explosive 
device: 

hostinga selected region ofthe first fluid medium rapidly to 
‘rete а second, transient medium, different fom the 
frst modium, by an are generator in communication with 
The sensor, in response to the detection signal, thesecond 
medium being interposed between the shockwave and 
the protected region such that the shockwave contacts 
the second, transient medium and is attenuated in energy 
density belone it reaches the protected region. 

16, The method ofebim 18, wherein the second, transient 
medium attenuates the energy density ofthe shockwave by 
ast one of reflection, relacion, absorption, momentum 
transfer and magnetic induction. 

17, The method оГ chim 13, wherein detecting includes 
detecting, with one or more sensors, at least two bands of 
electromagnetic radiation fom the explosion. 

18. The method of chim 15, wherein heating includes 
rapidly reiting the second medium by creating an clc 
cally conductive path from a power supply to the selected 
region and back to the power supply. 

19. The method of claim 18, wherein creating an electri- 
cally conductive path utilizes at least one of high intensity 
laser pulses to Torm а laser-induced plasma channel (1С), 
pellets that eavea conductive rail of ions, sacrificial conduc- 
Ors, projectiles tiling electrical wires fired along converg- 
ing paths, magnetic induction utilizing flexible channels of 
ionized air, and magnetic induction utilizing substantially 
rigid channels of ionized air 

20, A method of arena 
comprising: 

detecting with a sensor at least one of an explosive device 
amd an explosion from the explosive device: 

estimating a locaton and time of the explosion of the at 
least one of an explosion fom the explosive device and 
the explosive device and predicting an explosion there- 
from that is capable of producing the shockwave: 

calculating with à computer а ring plan based upon at 
Teast one of data and models of vulnerability of a pro- 


a shockwave, the method 
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tected asset, and at lest one of data and models of 
effectiveness of actuating an are generator to heat a 
selected region adjacent the protected region: and 

if the fring plan determines that it is cost effective to 
execute the firing plan in view ofa сом to operate an are 
generator and probable cost of damage Пош a shock- 
‘wave ftom the explosion, actuating the are generator t0 
heat a selected region of a fist fluid medium rapidly to 
create а second, transient medium, different from the 
first medium, the second medium being interposed 
between the shockwave and the protected region such 
that the shockwave contacts the second, transient 
‘medium and is attenuated in energy density before it 
reaches the protected asset 

21, The method of chim 20, wherein detecting includes 

measuring а signature of an incoming threat carrying the 
explosive device; 

comparing the signature with known signatures of a ph 
тану of different threats; 

determining a probability the incoming threat is one of the 
plurality of different threats: and 

calculating includes estimating a probability distribution 
function of explosion magnitudes and location relative 
tothe protected asset based on at least oneofstored dota 


about the type of explosive device, measured motion of 25 


the incoming ль anda shape. relative orientation and 
relative motion of the protected asset; and making a 
determination to counter the incoming threat or not 
counter the incoming threat, based on one of sored data 
fad models of vulnerability of the protected asset to 
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shockwaves, and data from at least one of data and 
models of performance ofthe are generator with respect 
‘attenuating shockwaves from the estimated explosion 
magnitudes and locations, 

22. The method of claim 20, wherein detecting includes 

‘measuring а signature of the explosion from the explosive 

‘device: 

comparing the signature with stored signatures of'a plural- 

ity of known different explosive devices: 
determining a probability the explosion s ftom one ofthe 
‘plurality of known different explosive devices; and 

calculating includes estimating а probability distribution 
function of explosion magnitudes and locations relative 
‘othe protected asset based onat least one of sored data 
bout the typeof explosion the locaton ofthe explosion 
and the shape, relative orientation and relative motion of 
the protected asset; and making a determination to 
counter the explosion or not counter the explosion, 
bused on ome of stored диа and models of vulnerability 
ofthe protected asset to shockwaves from the explosion, 
land data from at least one of data and models of perfor. 
mance of the are generstor with respect to atenusting 
shockwaves from at least опе ofan estimated explosion 
‘magnitude and location. 

23, The method of claim 20, wherein calculating includes 
‘calculating with a computer a firing plan based upon at leas 
one of dats and models of vulnerbillty of the protected asset 
within а protected region. 
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1 2 
DESCRIPTION OF THE PREFERRED 
CONTROLLED PROCESS FOR THE ION OR TE ER 


PRODUCTION OF THERMAL ENERGY FROM 
GASES AND APPARATUS USEFUL THEREFORE 
ғ 
RELATED APPLICATION 


‘This is a continuation-in-part of my co-pending appli- 
cation Ser. No. 835,564, now abandoned. 


FIELD OF THE INVENTION 


‘This invention relates to a method of and apparatus 
for obtaining the release of energy from a gas mixture 
including hydrogen and oxygen in which charged ions 
are stimulated to an actived state, and then passed 
through a resonant cavity, where successively increas- 
ing energy levels are achieved, and finally passed to an 
outlet orifice to produce thermal explosive energy. 


BACKGROUND OF THE PRIOR ART 


Processes have been proposed for many years in 
which controlled energy producing reactions of atomic 
particles are expected to occur under "cold" conditions. 
(See. eq. Rafelski, J. and Jones, SE, "Cold Nuclear 
Fusion,” Scientific American, July, 1987, page 84] The 
process and apparatus described herein ate considered 
Variations to and improvements in processes by which 
energy is derived from excited atomic components in a 
‘controllable manner, 


OBJECTS OF THE INVENTION 


It is an object of the invention to realize significant 
energy-yield from water atoms. Molecules of water are 
broken down into hydrogen and oxygen gases. Electri- ss 
cally charged gas ions of opposite electrical polarity are 
activated By Express Май No. 26224690 on August 5, 
1987 by electromagnetic wave energy and exposed to а 
high temperature thermal zone. Significant amounts of 
thermal energy with explosive force beyond the gas 40 
burning stage are released. 

‘An explosive thermal energy under a controlled state 
is produced. The process and apparatus provide a heat 
energy source useful for power generation, aircraft, 
rocket engines, or space stations. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 illustrates а staged arrangement of apparatus 
‘useful in the process, beginning with a water inlet and 
culminating in the production of thermal explosive en- 50 
E 

FIG. 2A shows а cross-section of a circular gas reso- 
nant cavity used in the final stage assembly of FIG. 1. 

FIG. 2B shows an alternative final stage injection s 
system useful in the apparatus of FIG. 1. 

FIG. 2C shows an optical thermal lens assembly for 
use either final stage of FIG. 2A or FIG. 2B. 

FIGS. 3A, ЗВ, 3C and 3D are illustrations depicting 
various theoretical bases for atomic phenomena ет gy 
pected to occur during operation of the invention 
herein. 

FIG. 4is an electrical schematic of the voltage source 
forthe gas resonant cavity. 

FIGS, 5A and SB, respectively, show (A) an electron 65 
extractor grid used in the injector assemblies of FIG. 
2A and FIG. 2B, and (B) the electronic control circuit 
for the extractor grid. 
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The hydrogen fracturing process, follows the se- 
quence of steps shown in the following Table Tin which 
Beginning with water molecules, the molecule is sub- 
jected to successively increasing electrical, wave en- 
ray and thermal forces In the succession of forces, 
fadomly oriented water molecules are aligned with 
respect to molecular polar orientation and are them- 
selves polarized and “elongated” by the application of 
an electric potential to the extent that covalent bonding 
of the water molecule is so weakened that the atoms 
disassociate and the molecule breaks down into hydro- 
gen and oxygen elemental components. The released 
‘omic gases are next ionized and clectrically charged in 
a vessel while being subjected to a further energy 
source that promotes interparticle impact in the gas at 
an increased overall energy level. Finally, the atomic 
particles in the excited gas, having achieved succes 
Sively higher energy levels, are subjected to а laser or 
electromagnetic wave energy source that produces 
‘omic destabilization and the final release of thermal 
explosive energy. Engineering design parameters based 
on known theoretical principles of atomic physics de- 
termine the incremental levels of electrical and wave 
energy input required to produce resonance in each 
stage of the system. Instead of a dampening effect, а 
resonant energization of the molecule, atom or ion pro 
ides a compounding energy interaction resulting in the 
Final energy release. 
TABLET 

EYDROGEN/OXYGEN/OTHER ATOMS А270 


POLARIZATION азык 
MOLECULAR ELONGATION би шов 
АТОМ LIBERATION ED 
LIQUID то GAS IONIZATION p 
ELECTRICAL CHARGING EFFECT Fioni Suge 


ATOMIC DESTABILIZATION 


After the first stage in which water is broken down 
into its atomic components in a mixture of hydrogen, 
oxygen and formerly dissolved entrapped gasses, the 
gas atoms become elongated during electron removal as 
the atoms are ionized. Laser, or light wave energy ofa 
predetermined frequency is injected into a containment 
vessel in а gas ionization process. The light energy 
absorbed by voltage stimulated gas nuclei causes desta- 
‘biization of gas ions stil further. The absorbed laser 
energy causes the gas nuclei to increase in energy state, 
"which, in turn, causes electron deflection to а higher 
orbital shell. 

The electrically charged and laser primed combusti- 
‘ble gas ions from a gas resonant cavity may be directed 
into an optical thermal lens assembly for triggering. 
Before entry into the optimal thermal lens, however 
electrons are stripped [rom the ions and the atom is 
destabilized. The destabilized gas ions which are electri- 
cally and mass unbalanced atoms having highly ener- 
ized nuclei are pressurized during spark ignition. The 
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unbalanced, destalized atomic components thermally 
interact; the energized and unstable hydrogen gas nuclei 
collide with highly energized and unstable oxygen gas 
nuclei, causing and producing thermal explosive energy 
beyond the gas burning stage. The ambient air gas com- 5 
ponents in the initial mixture aid the thermal explosive 
Process under а controlled state. 

Tn the process, the point of optimum energy yield is 
reached when the electron deficient oxygen atoms (hav- 
ing less than a normal number of electrons) lock onto 10 
‘and capture a hydrogen atom electron prior to or dur- 
ng thermal combustion of the hydrogen/oxygen mix- 
ше. Atomic decay results in the release of energy. 

Tn general outline of the method, а first gas mixture 
including at lest a portion of hydrogen and oxygen 
gases is provided. The gas mixture is subjected to a 
pulsating, polar electric field whereby electrons of the 
gs atoms are distended in their orbital fields by reason 
Of their subjection to electrical polar forces. The polar 
pulsating frequency applied is such that the pulsating 20 
leetric field induces a resonance with respect to an 
election of the gas atom. A cascade effect results and 
the energy level of specific resonating electron is in- 
creased in cascading, incremental steps. 

Next, the gas atoms are ionized and subjected to 25 
electro-magnetic wave energy having a predetermined 
frequency to induce а further election resonance in the 
ion, whereby the energy level of the election is succes- 
sively inereased, Electrons are extracted from the reso- 
mating ions while such ions are in an increased energy 30 
state to destabilize the nuclear electron configuration of 
said ions; and the gas mixture of destabilized ions is 
thermally ignited. 

Inthe apparatus shown in FIG. 1, water is introduced 
at inlet 1 into а first stage water fracturing module 2 in 35 
which water molecules are broken down into hydro- 
gen, oxygen and released entrapped gas components by 
эп electrical disassociation process and apparatus such 
as shown in my copending application Ser. No. 
835,564, fled March 3, 1986, which is incorporated 
herein by reference. The released atomic gases and 
other gas components formerly entrapped as dissolved 
gases in water may be introduced to a successive stage 
З or other number of like resonant cavities, which are 
arranged in either a series or parallel combined array. 
‘The successive energization of the gas atoms provides а 
cascading effect, successively increasing the voltage 
stimulation level of the released gasses as they sequen- 
tially pas through cavities 2, 3, etc. In a final stage, an 

ctor system 4, of a configuration of the type shown 50 
in FIGS. 2А or 2B, receives energized atomic and gas 
particles where the particles are subjected to further 
nergy input, electrical excitation and thermal stimular- 
tion, whereby thermal explosive energy results S, which 
may be directed thru a ens assembly of the type shown 
in FIG. 2C to provide a controlled thermal energy 
output. 

Electromagnetic wave activated and electrically 
charged gas ions of hydrogen and oxygen (of opposite 
Polarity) are expelled from the cascaded cells 2, 3, etc. 60 
‘The effect of cascading successively increases the volt- 
age stimulation level of the released gases, which then 
are directed to the final injector assembly 4. In the 
injector assembly, gas ions are stimulated to a ye higher 
energy level. The gases are continually exposed to a 65 
pulsating laser or other electromagnetic wave energy 
Source together with a high intensity oscillating voltage 
field that occurs within the cell between electrodes or 
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conductive plates of opposite electrical polarity. А pre- 
ferred construction material for the plates is a stainless 
steel T-304 which is non-chemically reactive with wa- 
ter, hydrogen, or oxygen. An electrically conductive 
material which is inert in the fluid environment is a 
desirable material of construction for the electrical eld 
producing plates, through which field the gas stream of 
activated particles pases. Gas ions of opposite electri- 
cal charges reach and maintain a critical energy level 
state, The gas ions are oppositely electrically charged. 
and subjected to oscillating voltage fields of opposite 
polarity and are also subjected to a pulsating electro- 
‘magnetic wave energy source. Immediately after reach- 
ing critical energy, the excited gas ions are exposed toa 
high temperature thermal zone in the injection cel, 4, 
‘that causes the excited gas ions to undergo gas combus- 
tion. The gas ignition triggers atomic decay and releases 
thermal energy, 5, with explosive force. 

‘Once triggered, the thermal explosive energy output 
is controllable by the attenuation of operational parame- 
тез. With reference to FIG. 4A, for example, once the 
frequency of resonance is identified, by varying applied 
pulse voltage to the initial water fuel cell assemblies, 2, 
3, the ultimate explosive energy output is likewise var- 
ied. By varying the pulse shape and/or amplitude or 
pulse train sequence of the electromagnetic wave en- 
ergy source, final output is varied. Attenuation of the 
voltage field frequency in the form of OFF and ON 
pulses likewise affects output of the staged apparatus. 
Each control mechanism can be used separately, 
grouped in sections, or systematically arranged in 2 
Sequential manner. 

‘The overall apparatus thus includes means for pro- 
viding а first gas mixture consisting of at least а portion 
ОР hydrogen and oxygen gas. The gases may be ob- 
tained by disassociation of ће water molecule. An elec- 
tical circuit of the type shown in FIG. 4 provides а 
pulsating, polar electric field to the gas mixture as illus- 

ted in FIO. ЗА, whereby electrons of the gas atoms 
re distended in their orbital fields by reason of their 
‘subjection to electrical polar forces, changing from the 
state conceptually illustrated by FIG. 3B to that of FIG, 
ЗС, at a frequency such that the pulsating electric field 
induces a resonance with respect to electrons of the gas 
atoms. The energy level of the resonant electrons is 
"hereby increased in cascading, incremental steps. A 
further electric field to ionize sad gas atoms is applied 
and an electromagnetic wave energy source for subject 
ing the ionized gas atoms to wave energy of a predeter- 
mined frequency to induce a further electron resonance 
in the ion, whereby the energy level of the election is 
‘successively increased is an additonal clement of the 
apparatus as shown in FIG. 3D. 

‘An electron sink, which may be in the form of the 
grid element shown in FIG. SA, extracts further elec- 
trons from the resonating ions while such fons are in an 
increased energy state and destabilizes the nuclear elec- 
tron configuration of the ions. The "extraction" of elec- 
trons by the sink means is coordinated with the pulsat 
ing electrical field of the resonant cavity produced by 
the circuit of FIG. 4, by means of an interconnected 
synchronization circuit, such as shown in FIG. SB. А 
nozzle, 10 in FIG. 2B, or thermal lens assembly, FIG. 
2C, provides the directing means in which the destabi- 
lized ions are finally thermally ignited. 

As previously noted, to reach and trigger the ultimate 
atomic decay of the fuel cell gases at the final stage, 
sequential steps are taken. First, water molecules are 
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split into component atomic elements (hydrogen and 
Oxygen gases) by а voltage stimulation proces called 
the electrical polarization process which also releases 
dissolved gases entrapped in the water (See my co- 
pending application for letters patent, Ser. No. 89, 564, 3 
Supa). In е injector assembly, a laser produced light 
‘wave or other form of coherent electromagnetic wave 
nergy capable of stimulating a resonance within the 
tomie components is absorbed by the тшше of pases 
(Gydrogen/oxygen/ambient air gases) released by the 
polarization process. At this point, as shown in FIG. 3B, 
{he individual atoms are subjected to an electri field t0 
begin an ionization process. 

"The laser or electromagnetic wave energy is ab- 
sorbed and causes gas atoms to lose electrons and form 
Positively charged gas ions. The energized hydrogen 
опа which, as ionized, are positively charged, now 
accept electrons liberated from the heavier gases and 
attract other negatively charged gas ions as conceptu- 
ally тнай in FIG. ЭС. Positively and negatively 20 
charged gas ions are re-exposed to further pulsating 
‘energy sources to maintain random distribution of ione 
ied atomic gas particles 

"The gas ions within the wave energy chamber are 
subjected to an oscillating high intensity voltage field in 
2 chamber 11 in FIGS. ZA and 20 formed within elec- 
trodes 12 and 13 in FIGS. ZA and 2B of opposite electri- 
cal polarity to produce a resonant cavity. The gas ions 
‘each a critical energy state at a resonant state 

"AL this point, wit the chamber, additional elec- 
trons are attracted to said positive electrode; whereas, 
Positively charged ons or atomic mcl are atactd to 
the negative electrode. The positive and negative at- 
traction forces are co-ordinate and operate on sid gas 
ions simultancosiy: the attraction fores are толеу 
erable. The gas jons experience atomie component 
deletion approaching the point оГ electron separation: 
At this point electrons are extracted from the chamber 
by a grid system such эз shown in FIG. ВА. The ex- 
tracted electrons are consumed and prevented from 
‘entering the chamber by a icut such as shown in 
FIG. SB. The elongated gas ions are subjected 10 à 
thermal heat zone to cause gas ignition, releasing ther- 
тш energy with explosive force. During ionic gas com- 
sion, highly energized and simulated atoms and 
atom nucle collide and explode during thermal excita- 
"io. The hydrogen fracturing proces occurring sus- 
tains and maintains thermal Zone, at a temperature im 
excess of normal hydrogen/oxygen combustion temper- 
Sure, lo wit, in excess af 2500" F. То cause and main- 
тап atomic elongation depicted in FIG. ЗС before ps 
ignition, a voltage intensifier circuit such as shown in 
FIG. 4 is utilized as a current restricting voltage source 
to provide the excitation voltage applied to the resonant 
cavity. At the same time the interconnected eletron 
extractor circuit, FIG. SB, prevents the reintroduction 
of electrons back into the system: Depending on caleu- 
lated design parameters, a predetermined voltage and 
frequency range may be designed for any particular 
application or physical configuration of the apparatus. 

Tn the operation of the assembly, the pule train 
source forthe gas resonant cavity shown at 2 and 3 in 
FIG. 1 may be derived from a circuit uch as shown in 
FIG. 4 Н is necessary in the бшп electron extraction. 
thatthe frequency with which electrons are removed 65 
от the system by sequenced and synchronized with 
the pulsing of the gas resonant cavity In the circuit of 
FIG. 5B, the coordination or synchronization of the 
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circuit with the circuit of FIG. 4 may be achieved by 
interconnecting point “А” of the gate circuit of FIG. 
ЭВ to coordinate point "A" of the pulsing circuit of 
Fic. 4 

‘Together the hydrogen injector assembly 4 and the 
resonant cavity assemblies 2, 3 form a gas injector fuel 
cell which is compact, light in weight and design vari- 
able. For example, the hydrogen injector system is 
suited for automobiles and jet engines. Industrial appli- 
cations require larger systems. For rocket engine appli- 
cations, the hydrogen gas injector system is positioned 
3t the top of each resonant cavity arranged in a parallel 
cluster array. If resonant cavities are sequentially com- 
‘ined in a parallei/series array, the hydrogen injection 
assembly is positioned after the exits of said resonant 
cavities are combined. 

From the outline of physical phenomena associated 
with the process described in Table 1, the theoretical 
basis of the invention considers the respective states of 
molecules, gases and ions derived from liquid water. 
Before voltage stimulation, water molecules are ran- 
domly dispersed throughout water within a container. 
‘When a unipolar voltage pulse train such as shown in 
FIG. ЗА (53a xax Sàn) is applied, an increasing voltage 
potential is induced in the molecules, gases and/or ions 
in a linear, step-like charging effect. The electrical eld 
of the particles within a chamber including the electri- 
eal field plates increases from a low energy state (A) to. 
а high energy state (J) in a step manner following each. 
pulse-train as illustrated in FIG. ЗА. The increasing 
Voltage potential is always positive in direct relation- 
ship to negative ground potential during cach pulse, 
‘The voltage polarity on the plates which create the 
voltage fields remains constant. Positive and negative 
Voltage "zones" are thus formed simultaneously. 

n the first stage of the process described in Table 1, 
because the water molecule naturally exhibits opposite 
electrical fields in a relatively polar configuration (the 
two hydrogen atoms are positively electrically charged. 
relative to the negative electrically charged oxgen 
atom), the voltage pulse causes initially randomly ori- 
омей water molecules in the liquid state to spin and 
orient themselves with reference to positive and nega- 
tive poles of the voltage fields applied. The positive 
electrically charged hydrogen atoms of said water mol- 
‘cule are attracted to a negative voltage field; while, at 
the same time, the negative electrically charged oxygen. 
atoms of the same water molecule an attracted 1o à 
positive voltage field. Even a slight potential difference 
applied to the inert, conductive plates of a containment 
‘chamber will initiate polar atomic orientation within the 
water molecule based on polarity differences, 

When the potential difference applied causes the 
orientated water molecules to align themselves between 
the conductive plates, pulsing causes the voltage field 
intensity to be increased in accordance with FIG. ЗА. 
‘As further molecular alignment occurs, molecular 
‘movement is hindered. Because the positively charged 
hydrogen atoms of said aligned molecules are attracted 
іп а direction opposite to the negatively charged oxy- 
gen atoms, а polar charge alignment or distribution 
occurs within the molecules between said voltage 
zones, as shown in FIG. 3B. And as the energy level cf 
the atoms subjected to resonant pulsing increases, the 
stationary water molecules become elongated as shown 
in FIG. 3C. Electrically charged nuclei and electrons 
эге attracted toward opposite electrically charged volt- 
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as zones—israpting the mass equibum of the water 
molecule. 

Ла the first stage, as the water molecule is further 
exposed to a potential difference, the electrical force of 
attraction of the atoms within the molecule to the clec- 5 
trodes of the chamber also increases in intensity. As a 
result the covalent bonding between said atoms which 
forms the molecule is weakened and ultimately termi- 
nated. The negatively charged electron is attracted 
toward the positively charged hydrogen atoms, while at 10 
‘the same time, the negatively charged oxygen stoms 
repel electrons. 

‘Once the applied resonant energy caused by pulsation 
lof the electrical бе in the cavities reaches a threshold 
level, the disassociated water molecules, now in the 15 
form of liberated hydrogen, oxygen, and ambient air 
gases begin to ionize and lose or gain electrons during 
the final stage in the injector assembly. Atom destabliza- 
tion occurs and the electrical and mass equilibrium of 
the atoms is disrupted. Again, the positive fied pro- 20 
duced within the chamber or cavity that encompasses 
the gas stream attracts negatively charged ions while 
the positively charged ions (and/or hydrogen nuclei) 
эге attracted to the negative field. Atom stabilization 
‘does not occur because the pulsating voltage applied is 25 
repetitive without polarity change. A potential of ap- 
proximately several thousand volts triggers the ioniza- 

‘As the ionized particles accumulate within sid cham- 
ber, the electrical charging effect is again an incremen- 30 
tal stepping effect that produces an accumlative in- 
creased potential while, at the same time, resonance 
occurs. The components of the atom begin to “vibrate” 
ata resonant frequency such that an atomic instability s 
created, As shown in FIG. 3D, a high energy level is 
achieved, which then collapses resulting in the release 
ОР thermal explosive energy. Particle impact occurs 
when liberated ions in a gas are subjected to further 
voltage. A longitudinal cross section of a gas resonant 
cavity is shown in FIG. 2A. To promote gas ionization, 40 
electromagnetic wave energy such a a laser or photon 
energy source of a predetermined wave length and 
pulse-intensity is directed to and absorbed by the ions 
forming said gas. In the device of FIG. 2A, semicon- 
ductor optical lasers 20а-20р, 2üxxx surround the gas 
Пом path. In the device of FIG. 2B, photon energy 20 
is injected into a separate absorption chamber 21. The 
incremental stimulation of nucle! to а more highly ener- 
‘ized state by electromagnetic wave energy causes 
electron deflection to a higher orbital state. The Pulse 
fate as well as intensity of the electromagnetic wave 
source is varied to match the absorption rate of ionized 
particles to produce the stepped incremental increase in 
energy. A single laser coupled by means of fiber optic 
light guides isan alternative to the plurality of lasers 
shown in FIG. 2B. Continued exposure of the gas ions 
to different forms of wave energy during voltage stimu- 
ation maintains individual atoms in a destabilized sate 
and prevents atomic stabilization. 

‘The highly energized gas ions are thermally ignited 60 
‘when said combustible gas ions pass from injector 4 and 
enter into and passthrough а nozzle, 10 in FIG. 2B, or 
эп optical thermal lens assembly such as shown in FIG. 
2C. In FIG. 2C, the combustible gas ions are expelled 
through and beyond a quenching circuit, 30, and re- 
fected by lenses, 31 and 32, back and forth through а 
thermal heat zone, 33, prior to atomic breakdown be- 
yond exiting through a final port, 34. A quenching cir- 
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cuit а restricted orifice through which the particle 
Stream passes such that flashback does not occur. (See 
my application Ser. No. 835, 564, supra.) The deflection 
shield or lens, 31, supecheats beyond 3000" Р. and the 
combustible gas ions passing through said exiting ports 
are regulated to allow a gas pressure to form inside said 
thermal zone. The energy yield is controlled by varying. 
the applied voltage, or Pulse-train since said thermal- 
lens assembly is self-adjusting to the flow-rate of said 
ionized and primed gases. The combustible ionic gas 
mixture В composed of hydrogen, oxygen, and ambient 
air gases, The hydrogen gas provides the thermal explo- 
sive force, the oxygen atoms aid the gas thermal igni- 
tion, and the ambient air gases retard the gas thermal 
ignition process to a controllable state. Аз the combusti- 
ble gas mixture is exposed to a voltage pulse train, the 
stepped increasing voltage potential causes said moving 
gas atoms to become ionized (losing or gaining elec- 
trons) and changes the electrical and mass equilibrium 
‘of said atoms. Gases that do not undergo the gas ioniza- 
tion process may accept the liberated electrons (cle 
tron entrapment) when exposed to light or photon stim- 
ulation. The electron extractor grid circuit, FIGS. ЗА 
and SB, В applied to the assembly of FIG. 2A or FIG. 
2B, and restricts electron replacement. The extractor 
grid, 56, is applied adjacent to electric field producing. 
members, 44 and 45, within the resonant cavity, The gas 
ions incrementally reach a erticalstate which occurs 
after а high energy resonant state. At this point the 
atoms no longer tolerate the missing electrons, the un- 
balanced electrical fel, and the energy stored in the 
nucleus, Immediate collapse of the system occurs and 
‘energy is released as the atoms decay into thermal ez- 
plosive energy. 

The repetitive application of a voltage pulse train (A 
through J of FIG. 3A) incrementally achieves the criti- 
‘al state of said gas ions. As the gas atomsor ions (la хх 
In) shown in FIG. 3C become elongated during electron 
removal, electromagnetic wave energy of a predeter- 
‘mined frequency and intensity is injected, The wave 
energy absorbed by the stimulated gas nuclei and elec- 
trons causes further destabilization of the ionic gas. The 
absorbed energy from all sources causes the gas nuclei 
to increase in energy state, and induces the ejection of 
electrons from the nuclei. 

То further stimulate the electron entrapment process 
beyond the atomic level (capturing the liberated elec- 
trons during the hydrogen fracturing proces) the elec- 
tron extractor grid (as shown in FIG. SA) is placed in 
spaced relationship to the gas resonant cavity structure 
shown in FIG. 2A. The electron extractor grid is at- 
tached to an electrical circuit (such as shown in FIG. 
ЗВ) that allows electrons o flow to an electrical load, 
55, when a postive electrical potential is placed on the 
opposite side of said electrical load. The electrical load 
may be a typical power consuming device such as a 
light bulb or resistive heat producing device. As the 
positive electrical potential is switched on or pulse- 
applied, the negative charged electrons liberated in the 
{ges resonant cavity are drawn away and enter into resis- 
tive load where they are consumed and released as hest 
or light energy. The consuming electrical circuit can be 
directly connected to the gas resonant cavity positive 
electrical voltage zone. The incoming positive wave 
form applied to resonant cavity voltage zone through a 
blocking diode is synchronized with the pulse train 
applied to the gas resonant cavity by the circuit of FIG, 
3 Vin alternate gate circuit. Аз one pulse train is gated 
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“ON.” the other pulse train is switched “ОРЕ” А 
blocking diode directs the electron Пон to said electri- 
cal load while resistive wire prevents voltage leakage 
during pulse train "ON" time. 

"The electron extraction proces В maintained during 
gas flow-rate change by varying the trigger pulse rate in 
relationskip to applied voltage The electron extraction 
process also prevents spark-ignition of the combustible 
gases traveling trough the gas resonant cavity because 
electron build-up and potential sparking is prevented 

їп an optical thermal Jens assembly or thrust-nozzle, 
such as shown in FIG. 2C, destablized gas ions (cci 
cally and mass unbalanced gas atoms having highly 
energized nuclei) can be pressurized during specia 
tion. During thermal interaction, the highly energized 
and unstable hydrogen gas nuclei collide with the 
Highly energized and unstable oxygen gas nuclei and 
produce thermal explosive energy beyond the gas bur- 
fng stage. Other ambient air gases and ions not other. 
Wise consumed limit the thermal explosive process 

Variations of the process and apparatus may be evi- 
dent to those skilled in the ar 

Wists claimed is: 

1. A method of obtaining the release of energy from 
pgs mitur including hydrogen and oxygen conis 
mê of 

(A) providing а first gus mixture including at least a 
portion of hydrogen and oxygen gases; 

(B) subjecting the ваз mixture to a pulsating, polar 
есите field whereby electrons of the gas atoms 
эге distended in their orbital fields by reason of 
their subjection to electrical polar forces, at a fre- 
quency such that the pulsating electric field in- 
"cesa resonance with respect tan electron of the 
ув atom; 

(C) cascading said gas atoms with respect to the pul- 
sating electric field such that the energy level of 
the resonant electron is increased in cascading in- 
crementa! steps 

(р) ionizing sald gs atoms: 

(Б) subjecting the ionized gas atoms to electroms 
netic wave energy having a predetermined fre- 
quency 10 induce а further election resonance in 
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the ion, whereby the energy level of the electron is 
successively increased; 

(F) extracting further electrons from the resonating 
ions while such ions are in an increased energy 
state to destabilize the nuclear and electron config- 
uration of said ions; and. 

(9) subjecting the destabilized ions to thermal igni- 
tion. 

2. An apparatus for obtaining the release of energy 
from a gas mixture including hydrogen and oxygen 
consisting of successively interconnected: 

(A) fist means for providing a first gas mixture in- 

‘cluding at least a portion of hydrogen and oxygen 


E 

(B) second means for providing a pulsating, polar 
‘electric field to the gas mixture, whereby electrons 
of the gas atoms are distended in their orbital elds 
by reason of their subjection to electrical polar 
forces, at а frequency such that the pulsating elec- 
ric field induces a resonance with respect lo an 
electron of the gas atom; and the energy level of 
the resonant electron is increased in cascading, 
incremental steps; 

(C) third means for providing a further electric field 
то ionize said gas atoms 

(D) an electromagnetic wave energy source for sub- 
Jecting the ionized gas atoms to wave energy of a 
predetermined frequency to induce a further elec- 
tion resonance in the ion, whereby the energy evel 
of the electron is further successively increased, 

(E) an electron sink for extracting electrons from the 
resonating ions while such ions are in an increased 
energy state to destabilize the nuclear and electron 
configuration of said ions 

(F) fourth means for directing particle low in а con- 
tinuous manner through the electric fields, wave 
energy source and electron sink to а final orifice at 
Which the destabilized ions аге thermally ignited: 
and 

(О) а final orifice at which the mixture initially pro- 
vided by the first means, after having passed 
through and been processed by the preceeding 
means of the apparatus, is thermally ignited. 
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A method for obtaining the release of a ful gas mixture 
including hydrogen and oxygen from water in which 
the water is processed as а dielectric medium in an 
electrical resonant circuit. 
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METHOD FOR THE PRODUCTION OF A FUEL 
GAS 


Related Application B 

Тыз ва continuation-in-part of my co-pending appli- 
cation Ser. No. 081859, filed 8/5/87, now U.S. Pat. No. 
4826581. 


Field of Invention 


This invention relates to а method of and apparatus 
for obtaining the release of a fuel gas mixture including 
hydrogen and oxygen from water. 
BACKGROUND OF THE PRIOR ART 

Numerous processes have been proposed for separat- 
ing a water molecule into its elemental hydrogen and 
oxygen components. Electrolysis is one such process. 
Other processes are described in United States patents 
such as 4,344,831; 4,184 931; 4023545; 3580053; and 
Patent Cooperation Treaty application ° No. 
PCT/USIO/1562, published 30 April, 1981. 


OBJECTS OF THE INVENTION 


Itis an object of the invention to provide a fuel cell 
and a process in which molecules of water are broken 
down into hydrogen and oxygen gases, and a fuel gas 
mixture including hydrogen, oxygen and other gasses 
formerly dissolved within the water is produced. As 
used herein the term "fuel cell” refers to a single unit of 30 
the invention comprising a water capacitor cell, as here- 
after explained, that produces the fuel gas in accor- 
dance with the method of the invention. Bref Descrip- 
tion of the Drawings 

FIG. 1 illustrates а circuit useful in the process. 

FIG, 2 shows a perspective of a "water capacitor'- 
"element used in the fuel cell circuit. 

FIGS. 3A through 3F are illustrations depicting the 
theoretical bases for phenomena encountered during 
operation of the invention herein. 

‘Description of the Preferred Embodiment 

In brief, the invention is а method of obtaining the 
release of gas mixture including hydrogen and oxygen 
and other dissolved gases formerly entrapped in water, 
from water consisting of: (A) providing a capacitor, in 
‘which the water is included as a dielectric Паша be- 
tween capacitor plates, in а resonant charging choke 
circuit that includes an inductance in series with the 
capacitor; (В) subjecting the capacitor to à pulsating, 
‘unipolar electric voltage field in which the polarity 
does not pass beyond an arbitrary ground, whereby the 
‘water molecules within the capacitor are subjected to a 
‘charge of the same polarity and the water molecules are 
distended by their subjection to electrical polar forces; 
(C) farther subjecting the water in said capacitor to said 
pulsating electric feld to achieve a pulse frequency 
Such that the Pulsating electric field induces a reso- 
nance within the water molecule; (D) continuing the 
application of the pulsing frequency to the capacitor 60 
fell after resonance occurs s0 that the energy level 
within the molecule в increased in cascading incremen- 
tal steps in proportion to the number of pulses (E) 
‘maintaining the charge of said capacitor during the 
application of the pulsing feld, whereby the co-valent 65 
electrical bonding of the hydrogen and oxygen atoms 
‘within sid molecules is destabilized such that the force 
Of the electrical field applied, as the force is effective 


v 


E 


2 
—— ыска 
prre Stages as 
pe E se tng 
Hiis dones уо ay er qud 
prr C pid 
Жок eee pana t рш me 

Reps ear ene tora 
BE en i a 
Sicha rnd бп иш ыш 
por rp 
inge ende pol tnt The e 
Е шы ы ау 
plication of an electric Potential to the extent that cova 
Stine RE cee 
pierde pd 
ее En 
Eres 
NUM D DS 
UTI DN 
Ec UE TT 
Бес de t t 
ЕЕЕ ed 
Кс 

bem 
msn 
um o 
кышыса 
CHIARA 
Eon 


= пров 


Ла the process, the point of optimum gas release is 
reached at a circuit resonance. Water in the fuel cll is 
subjected to a pulsating, polar electric field produced 
by the electrical circuit whereby the water molecules 
are distended by reason of their subjection to electrical 
polar forces of the capacitor plates. The polar pulsating 
Frequency applied is such that the pulsating electric 
field induces à resonance in the molecule. A cascade 
effect occurs and the overall energy level of specific 
‘water molecules is increased in cascading, incremental 
steps. The hydrogen and oxygen atomic gases, and 
‘other gas components formerly entrapped as dissolved 
gases in water, are released when the resonant energy 
‘exceeds the co-valent bonding force of the water mole- 
cule. A preferred construction material for the capaci- 
{or plates is а stainless steel 7-304 which is non-chemi- 
cally reactive with water, hydrogen, or oxygen. An 
electrically conductive material which is inert in the 
Tid environment is a desirable material of construction 
for the electrical field plates of the "water capacitor” 
employed inthe circuit. 

‘Once triggered, the gas output is controllable by the 
attenuation of operational parameters. Thus, once the 
frequency of resonance is identified, by varying the 
applied pulse voltage to the water fuel cell assembly, 
ваз output is varied. By varying the pulse shape and/or. 
amplitude or pulse train sequence of the initial pulsing 
‘wave source, final gas output is varied. Attenuation of 
the voltage field frequency in the form of OFF and ON 
pulses likewise affects output. 

The overall apparatus thus includes an electrical cir- 
cuit in which a water capacitor having a known dielec- 
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tic property is an element. The fuel gases are obtained 
from the water by the disassociation of the water mole- 
cule. The water molecules are split into component 
atomic elements (hydrogen and oxygen gases) by à 
voltage stimulation process called the electrical polar- 5 
ization process which also releases dissolved gases ел. 
trapped in the water. 

From the outline of physical phenomena associated 
‘with the process described in Table 1, the theoretical 
basis of the invention considers the respective states of 10 
‘molecules and gases and ions derived from liquid water 
Before voltage stimulation, water molecules are ran- 
domly dispersed throughout water within a container 
When а unipolar voltage pulse train such as shown in 
FIGS. 3B through 3F is applied о postive and negative 
capacitor plates, an increasing voltage potential is in- 
‘duced in the molecules in a linea, step-like charging. 
effect. The electrical field of the particles within a vol 
ume of water including the electrical field plates in- 
‘creases from a low energy state to a high energy state 20 
‘successively in a step manner following each pulse-train 
as illustrated figuratively in the depictions of FIG. ЗА 
through 3F. The increasing voltage potential is always 
positive in direct relationship to negative ground poten- 
tial during each pulse. The voltage polarity on the 25 
plates which create the voltage fields remains constant 
although the voltage charge increases. Positive and 
negative voltage "zones" are thus formed simulta- 
neously in the electrical field of the capacitor plates. 

Tn the first stage of the process describe in Table 1, 30 
because the water molecule naturally exhibits opposite 
electrical fields in a relatively polar configuration (the 
two hydrogen atoms are positively electrically charged 
relative to the negative electrically charged oxygen 
atom), the voltage pulse causes initially randomly ori- 35 
ented water molecules in the liquid state to spin and 


electrically charged hydrogen atoms of said water mol- 
сше are attracted to a negative voltage field; while, at 40 
the same time, the negative electrically charged oxygen 
atoms of the same water molecule are attracted to a 
positive voltage field. Even a slight potential difference 
applied to inert, conductive plates of a containment 


chamber which forms a capacitor will initiate polar 
‘atomic orientation within the water molecule based on. 
polarity differences 

"When the potential difference applied causes the 
orientated water molecules to align themselves between 
the conductive plates, pulsing causes the voltage field 
intensity to be increased in accordance with FIG. 3B. 
As further molecular alignment occurs, molecular 
‘movement is hindered. Because the positively charged 
hydrogen atoms of said aligned molecules are attracted 
in a direction opposite to the negatively charged ozy- 
gen atoms, a polar charge alignment or distribution 
occurs within the molecules between said voltage 
zones, as shown in FIG. ЗВ. And as the energy level of 
"he atoms subjected to resonant pulsing increases, the 
stationary water molecules become elongated as shown 
in FIGS, 3C and 3D. Electrically charged nuclei and 
dlctron are attracted toward opposite electrically 
‘charged voltage zones disrupting the mass and 
‘charge equilibrium of the water molecule. 

As the water molecule is further exposed to an in- 
creasing potential difference resulting from the step 
‘charging of the capacitor, the electrical force of attrac- 
tion of the atoms within the molecule to the capacitor 
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4 
plates of the chamber also increases in strength. As a 
esit the coalent bonding between atoms which 
Torm the molecule is weakened —and ultimately termi- 
mated. The negatively charged electron is attracted 
‘toward the positively charged hydrogen atoms, while at 
the same time, the negatively charged oxygen atoms 
repel electrons. 

Ла а more specific explanation of the “sub-atomic” 
action that occurs in the water fuel cel, itis known that 
‘natural water is a liquid which has a dielectric constant 
‘of 78.54 at 20° C. and 1 atm pressure. [Handbook of 
Chemistry and Physics 68th ed., СЕС Press (Boca Ra- 
ton, Florida (1987-88), Section E-50. Н20 (water) 

"When a volume of water is isolated and electrically 
conductive plates, that are chemically inert in water and 
зге separated by a distance, are immersed in the water, 
а capacitor is formed, having а capacitance determined 
by the surface area Of the plates, the distance of their 
separation and the dielectric constant of water. 

‘When water molecules are exposed to voltage at a 
restricted current, water takes on an electrical charge. 
By the laws of electrical attraction, molecules align 
according to positive and negative polarity fields of the 


‘When a charge is applied о a capacitor, the electrical 
charge of the capacitor equals the applied voltage 
charges in а water capacitor, the dielectric property of 
‘water resists the flow of amps in the circuit, and the 
‘water molecule itself, because it has polarity fields 
formed by the relationship of hydrogen and oxygen in 
the covalent bond, and an intrinsic dielectric property, 


becomes part of the electrical circuit, analogous to 
"nhicrocapacitor" within the capacitor defined by the 
plates. 


Tn the Example of a fuel cell circuit of FIG. 1, a water 
‘capacitor is included. The step-up сой is formed on a 
‘conventional torroidal core formed of a compressed 
ferromagnetic powdered material that will not itself 
become permanently magnetized, such as ће trade- 
marked “Ferramic O6# “Репа” powder as described 
in Siemens Ferrites Catalog. CG-2000-002-121, (Cleve- 
land, Ohio) No. F626-1205. The core is 1.50 inch in 
diameter and 025 inch in thickness. A primary сой of 
200 turns of 24 gauge copper wire is provided and a coil 
of 600 turns of 36 gauge wire comprises the secondary 
winding, 

Ла the circuit of FIG. 1, the diode is а 141198 diode 
which acts as a blocking diode and an electric switch 
that allows voltage flow in ове direction only. Thus, the 
capacitor is never subjected to а pulse of reverse polar- 


"ne primary сой of the toroid в subject to а 50% 
duty cycle pulse. The toroidal pulsing coil provides a 
voltage step-up from the pulse generator in excess of 
five times, although the relative amount of step-up is 
determined by preselected criteria for а particular ap- 
plication. As the stepped-up pulse enters first inductor 
(formed from 100 turns of 24 gauge wire 1 inch in diam- 
ter), an electromagnetic field is formed around the 
inductor, voltage is switched off when the pulse ends, 
and the field collapses and produces another pulse of 
the same polarity; Le, another positive pulse is formed 
"where the 50% duty cycle was terminated. Thus, а 
double pulse frequency is produced; however, in a pulse 
train of unipolar pulses, there i a brief time when pulses 
are not present. 
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By being so subjected to electrical pulses in the cir- 
cuit of FIG. 1, water confined in the volume that in- 
cludes the capacitor plates takes on an electrical charge 
that в increased by a step charging phenomenon occur- 
ring in the water capacitor. Voltage continually in- 5 
‘creases (to about 1000 volts and more) and the water 
molecule starts to elongate. 

The pulse train is then switched off the voltage 
across the water capacitor drops to the amount of 
charge that the water molecules have taken on, ie. 
Voltage is maintained across the charged capacitor. The 
Pulse train is then reapplied. 

Because a voltage potential applied to a capacitor can 
perform work, the higher the voltage potential, the 
"more work is performed by a given capacitor. In an 
optimum capacitor that is wholly non-conductive, zero 
(0) current flow will occur across the capacitor. Thus, 
in view of an idealized capacitor circuit, the object of 
the water capacitor circuit is to prevent electron low 
through the circuit, Le. such as occurs by electron flow 20 
ог leakage through a resistive element that produces 
hest. Electrical leakage in water wil occur, however, 
because of some residual conductivity and impurities ot 
ions that may be otherwise present in the water. Thus, 
the water capacitor is preferably chemically inert. An 25 
electrolyte is not added to the water. 

Ta the isolated water bath, the water molecule takes 
on charge, and the charge increases. The object of the 
process is to switch off the co-valent bonding of the 
water molecule and interrupt the sub-atomic force, Le. 
the electrical force or electromagnetic force, that binds 
the hydrogen and oxygen atoms to form a molecule so 
thatthe hydrogen and oxygen separate. 

‘Because an electron will only occupy a certain elec- 
tron shel (the shells are well known) the voltage ap- 
plied to the capacitor affects tbe electrical forces inher- 
nt in the covalent bond. As a result of the charge 
applied by the plates, the applied force becomes greater 
than the force of the co-valent bonds between the atom 


Are conventionally introduced in an electrolysis pro- 
Srt. There may nevertheless occur a leakage current 
through the water. Those hydrogen atoms missing elec- 
trons become neutralized; and atoms are berated from 
the water. The charged atoms and electrons are at 
tracted fo opposite polarity voltage zones created be 
tween the capacitor plates. The electrons formerly 
Shared by atoms in the water covalent bond are re- 
allocated such that neutral elemental gases are liberated. 
In the process the electrical resonance may bs 
reached at all levels of voltage potential. The overall 
саксай is characterized as a "resonant charging choke" 
Sircit which san inductor in series with a capacitor 
"hat produces a resonant circuit. [SAMS Modern Ріо. 
пагу of Electronics, Rudolf Garit, © 1984, Howard W. 
Sams & Co. (Indianapolis, Ind.) page 889 Such a reso- 
nant charging choke is on each side of the capacitor, In 
{he огош the diode acts as а switch that allows the 
magnetic feld produced in the inductor to colla 
thereby doubling the pulse frequency and preventing 
the capacitor from discharging. In this manner a contin- 
‘uous voltage is produced across the capacitor plates in 
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the water bath; and the capacitor does not discharge. 
The water molecules are thus subjected to а continu- 
ously charged field until the breakdown of the co-valent 
bond occurs. 

Аз noted initially, the capacitance depends on the 
dielectric properties of the water and the size and sepa- 
ration of the conductive elements forming the water 
capacitor. 


EXAMPLE I 


Inan example ofthe circuit of FIG. 1 (in which other 
circuit element specifications are provided above), tuo 
‘concentric cylinders 4 inches long formed the water 
capacitor of the fuel cell in the volume of water. The 
outside cylinder was 075 inch in outside diameter the 
inner cylinder was 0.5 inch in outside diameter. Spacing 
from the outside of the inner cylinder to the inner sur- 
face of the outside cylinder was 0.0625 inch. Reaso- 
ance in the circuit was achieved at а 26 volt applied 
pulse о the primary сой of the torrid at OKH., and the 
Water molecules disassociated into elemental hydrogen 
and oxygen and the gas released from the fuel cell com- 
prised а mixture of hydrogen, oxygen from the water 
molecule, and gases formerly dissolved in the water 
such as the atmospheric gases or oxygen, nitrogen, and 
argon. 

Ла achieving resonance in any circuit, as the pulse 
frequency is adjusted, the flow of amps is minimized 
and voltage is maximized to a peak, Calculation of the 
resonance frequency of an overall circuit is determined 
Бу known means different cavities have a different 
fiequencY of resonance dependent on parameters of the 
water dielectric, plate size, configuration and distance, 
circuit inductors, and the like. Control of the produc- 
tion of fuel gas is determined by variation of the period 
of time between a train of pulses, pulse amplitude and 
capacitor plate size and configuration, with correspond- 
ing value adjustments to other circuit components 

"The wiper arm on the second inductor tunes the 
circuit and accommodates to contaminants in water so 
that the charge is always applied to the capacitor. The 
voltage applied determines the rate of breakdown of the 
molecule into its atomic components. As water in the 
cellis consumed, it is replaced by any appropriate 
‘means or control system. 

Variations of the process and apparatus may be evi 
dent to those skilled in the art 

What is claimed is: 

1. А method of obtaining the release of a gas mixture 
including hydrogen and oxygen and other dissolved 
gases formerly entrapped in water, from water, consist- 
ing of: 

(A) providing a capacitor in which water is included 
ara dielectric between capacitor plates, in а reso- 
nant charging choke circuit that includes an induc- 
tance in series with the capacitor; 

(в) subjecting the capacitor to a pulsating, unipolar 
electric charging voltage in which the polarity 
does not pass beyond an arbitrary ground, whereby 
the water molecules within the capacitor are sub- 
jected to the electric field between the capacitor 
plates; 

(C) further subjecting the water in said capacitor to a 
pulsating electric field resulting from the subjec- 
tion of the capacitor to the charging voltage such 
hat the pulsating electric field induces a resonance 
within the water molecules; 
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7 
(D) continuing the application of the pulsating charg- 
ing voltage to the capacitor after resonance occurs 
so that the energy level within the molecules is 
increased in cascading incremental steps in propor- 
tion to the number of pulses; ғ 
(E) maintaining the charge of said capacitor during 
"he application of the pulsating charging voltage, 
‘whereby the co-valent electrical bonding of the 
hydrogen and oxygen atoms within said molecules 
is destabilized, such that the force of the electrical 10 
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8 
field applied to the molecules exceeds the bonding 
force within the molecules, and hydrogen and oxy- 
gen atoms are liberated from the molecules as ele- 
mental gases, 

2. The method of claim 1 including the further steps 
of collecting said liberated hydrogen and oxygen gases, 
and any other gases that were formerly dissolved with 
in the water and discharging said collected gases as a 
fuel gas mixture. 
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Water molecules are broken down into hydrogen and 
oxygen gas atoms in a capacitive cell by a polarization 
and resonance process dependent upon the dielectric 
properties of water and water molecules, The gas atoms 
are thereafter ionized or otherwise energized and ther- 
mally combusted to release a degree of energy greater 
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PROCESS AND APPARATUS FOR THE 
PRODUCTION OF FUEL GAS AND THE 
ENHANCED RELEASE OF THERMAL ENERGY 
FROM SUCH GAS 


RELATED APPLICATIONS 


‘This ва continuation in-pat of my co-pending appli- 
cation Ser. No. 207,730 fled Jun. 6, 1988, now U.S. Pat 
о. 4,936,961, which in turn was а continuation in part 
of Set. No. 081,859, filed Aug. 5, 1987, now U.S. Ри. 
Мо 4,826,581. 


FIELD OF THE INVENTION 


‘This invention relates to а method of and apparatus 
for obtaining the release of a fuel gas mixture including 
hydrogen and oxygen from water and 10 а method of 
and apparatus for obtaining the further release of en- 
ergy from such a fuel gas mixture. Charged ions derived 
from the fuel gas are stimulated to an activated state, 
and then passed through a resonant cavity, where su 
cessively increasing energy levels are achieved, and 
finaly passed to an outlet orifice to produce thermal 
explosive energy 


BACKGROUND OF THE PRIOR ART 


Numerous processes have been proposed for separat- 
ing a water molecule into its elemental hydrogen and 
oxygen components. Electrolysis is one such process 
‘Other processes arc described in U.S. patents Such a 
US. Pat. No. 4344831; 4188931; 4015345, 
3,980,053; and Patent Cooperation Treaty Application 
No. PCT/USH0/1362, published Apr. 30, 1981. Other 
processes have been proposed for man) years in which 
‘Controlled energy producing reactions of atomic part 
les are expected to occur under “cold” conditions. 
[See, eg, Rafelski J. and Jones, S. E., "Cold Nuclear 
Fusion," Scientific American, July, 1987, page 34). 

Further processes аге also described in U.S. Pat. Nos. 
4253,09, 4,406,768, 4,651,153 and 4,695,357. The pro- 
cess and apparatus described herein are considered vari- 
ations to and improvements in fuel sources and pro- 
cesses by which energy is derived from fuel gas compo- 
nents in a controllable manner. 


OBJECTS OF THE INVENTION 


А first object of the invention is to provide а fuel cell 
and a process in which molecules of water are broken 
down into hydrogen and oxygen gases, and a fuel gas 
mixture including hydrogen, oxygen and other gasses 
formerly dissolved within the water is produced. A 
further object of the invention is to realize significant 
energy-yild from a fuel gas derived from water (H10) 
molecules. Molecules of water are broken down into 
hydrogen and oxygen gases. Electrically charged hy- 
drogen and oxygen ions of opposite electrical polarity 
эге activated by electromagnetic wave energy and ex- 
posed to а high temperature thermal zone. Significant 
amounts of thermal energy with explosive force beyond 
‘the gas burning stage are released. 

An explosive thermal energy under a controlled state 
в produced, The process and apparatus provide a heat 
‘energy source useful for power generation, aircraft, 
rocket engines, or space stations. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIGS. 14 through IF are illustrations depicting the 
theoretical bates for phenomena encountered during 
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2 
operation of the fuel gas production stage of the inven- 
tion herein 

FIG. 2 illustrates a circuit useful in the fuel gas gener- 
ation process 

FIG. 3 shows a perspective of a "water capacitor" 
element used in the fuel cell circuit. 

FIG. 4 illustrates a staged arrangement of apparatus 
useful in the process, beginning with a water inlet and 
culminating in the production of thermal explosive en- 

"FIG. 5A shows a cross-section of a circular gas reso- 
nant cavity used in the final stage assembly of FIG. 4. 

FIG. SB shows an alternative final stage injection 
system useful in the apparatus of FIG. 4 

FIG. 8С shows an optical thermal lens assembly for 
use with either final stage of FIG. ВА or FIG. 8B. 

FIGS. 6A, 6B, 6C and 6D are illustrations depicting 
various theoretical bases for atomic phenomena ex- 
pected to occur during operation of the invention 
Berein. 

FIG. Tis an electrical schematic of the voltage source 
for the gas resonant cavity. 

FIGS. 8A and 8B, respectively, show (A) an electron 
extractor grid used in the injector assemblies of FIG. 
ЗА and FIG. SB, and (B) the electronic control circuit 
for the extractor grid. 

FIG. 9 shows an alternate electrical circuit useful in 
providing a pulsating waveform to the apparatus 


DESCRIPTION OF THE PREFERRED 
EMBODIMENT 


А fuel gas is produced by a hydrogen fracturing 
process that fellows the sequence of steps shown in the 
following Table 1. Beginning with water molecules, the 
molecule is subjected to successively increasing electri. 
cal, wave energy and thermal forces, In the succession 
of forces, radomly oriented water molecules are aligned 
‘with respect to molecular polar orientation and them- 
selves polarized and “elongated” by the application of 
fn electric potential to the extent that covalent bonding 
ff the water molecule is so weakened that the atoms 
disassociate and the molecule breaks down into hydro- 
gen end oxygen elemental components. The released 
omic gases are next ionized and electrically charged in 
а vessel while being subjected to а further energy 
source that promotes inter-particle impact in the gas at 
эп increased overall energy level. Finally, the atomic 
particles in the excited gas, having achieved succes- 
sively higher energy levels, are subjected to а laser or 
Clectromagnetic wave energy source that produces 
atomic destabilization and the final release of thermal 
‘explosive energy. Engineering design parameters based 
‘on known theoretical principles of atomic physics de- 
termine the incremental levels of electrical and wave 
energy input required to produce resonance in each 
‘Stage of the system. Instead of a dampening effect, a 
resonant energization of the molecule, atom or ion pro- 
vides a compounding energy interaction resulting in the 
final energy release. 


TABLET 
PROCESS STEPS LEADING T 


RELATIVE STATE OF WATER. 


HYDROGEN/XYGEN/OTHER ATOMS 11 Siege 


POLARIZATION OF MOLECULES 


5,149,407 


3 
sam en 
ie 
са LM MES 


sid Suge 
ELECTROMAGNETIC WAVE, LASER Priming. 
ELECTRON EXTRACTION 
THERMAL IGNITION [zs 


In brief, in the first stage а gas mixture including 
hydrogen and oxygen and other dissolved gases for- 
merly entrapped in water is obtained, from water. In 
general, the method used in the first stage consists of 
(A) providing a capacitor, in which the water is in- 
chided as a dielectric liquid between capacitor plates, in 
a resonant charging choke circuit that includes n in- 
ductance in series with the capacitor, (B) subjecting the 
capacitor 10 a pulsating, unipolar electric voltage field 
in which the polarity does not pas beyond an arbitrary 
ground, whereby the water molecules within the capac- 
"tor are subjected to a charge of the same polarity and 
the water molecules are distended by their subjection to 
electrical polar forces; (C) further subjecting the water 
in said capacitor to said pulsating electric field to 
achieve a pulse frequency such that the pulsating elec- 
ric field induces a resonance within the water mole- 
cule; (D) continuing the application of the pulsing fre- 
quency to the capacitor cell after resonance occurs зо 
that the energy level within the molecule is increased in 
cascading incremental steps in proportion to the num- 
ber of pulses; (E) maintaining the charge of said capaci- 
чог during the application of the pulsing field, whereby 
the covvalent electrical bonding of the hydrogen and 
oxygen atoms within said molecules is destabilized such 
thatthe force of the electrical field applied, as the force 
is effective within the molecule, exceeds the bonding 
force of the molecule, and hydrogen and oxygen atoms 
эге liberated from the molecule as elemental gases; and 
(F) collecting said hydrogen and oxygen gases, and any 
other gases that were formerly dissolved within the 
water, and discharging the collected gases as a fuel gas 

The water molecules are subjected to increasing elec- 
trical forces. In an ambient state, randomly oriented 
water molecules are aligned with respect to а molecular 
polar orientation. They are next, themselves polarized 
and “elongated” by the application of an electric poten- 
tial to the extent that covalent bonding of the water 
molecule is so weakened that the atoms disassociate and 
the molecule breaks down into hydrogen and oxygen 
elemental components. In the process, the point of opti- 
‘mum gas release is reached at a circuit resonance. Water 
in the fuel сей is subjected to a pulsating. polar electric 
field produced by the electrical circuit whereby the 
water molecules are distended by reason of thelr subjec- 
tion to electrical polar forces of the capacitor plates 
‘The polar pulsating frequency applied is such that the 
pulsating electric field induces a resonance inthe mole- 
сше. A cascade effect occurs and the overall energy 
devel of specific water molecule is increased in cascada 
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4 
ing. incremental steps. The hydrogen and oxygen 
atomic gases, and other gas components formerly en- 
trapped as dissolved gases in water, are released when 
the resonant energy exceeds the co-valent bonding 
force of the water molecule. A preferred construction 
material for the capacitor plates is а stainless steel T-304 
"which is non-chemically reactive with water, hydro- 
gen, or oxygen. An electrically conductive material 
Which в inert in the Яша environment is а desirable 
material of construction for the electric field plates of 
the "water capacitor" employed in the circuit. 

Once triggered, the gas output is controllable by the 
attenuation of operational parameters. Thus, once the 
Frequency of resonance is identified, by varying the 
applied pulse voltage to the water fuel cell assembly, 
‘gas output is varied. By varying the pulse shape and/or 
amplitude or pulse train sequence of the inital pulsing 
‘wave source, final gas output is varied. Attenuation of 
the voltage field frequency in the form of OFF and ON 
pulses likewise affects output 

The overall apparatus thus includes an electrical cir- 
cuit in which a water capacitor having a known dielec- 
tric property is an element. The fuel gases are obtained 
from the water by the disassociation of the water mole- 
cule. The water molecules are split into component 
atomic elements (hydrogen and oxygen gases) by а 
voltage stimulation process called the electrical polar- 
ization process which also releases dissolved gases en- 
trapped in the water. 

From the outline of physical phenomena associated 
with the first stage of the process described in Table 1, 
the theoretical basis of the invention considers the re: 
spective states of molecules and gases and ions derived 
from liquid water. Before voltage stimulation, water 
molecules are randomly dispersed throughout water 
‘within a container. When a unipolar voltage pulse train 
such as shown in FIGS, IB through IF is applied о 
positive and negative capacitor plates, an increasing 
‘Voltage potential is induced in the molecules in a linear, 
step-like charging effect. The electrical field of the 
particles within a volume of water including the electri- 
{al field plates increases from a low energy state to а 
high energy state successively in a step manner follow- 
ing each pulse-train as illustrated figuratively in the 
depictions of FIGS. lA through IF. The increasing 
voltage potential is always positive in direct relation- 
ship to negative ground potential during each pulse. 
‘The voltage polarity on the plates which create the 
voltage fields remains constant although the voltage 
charge increases. Positive and negative voltage "zones" 
эге thus formed simultaneously in the electrical field of 
the capacitor plates. 

In the first stage of the process describe in Table 1, 
because the water molecule naturally exhibits opposite 
electrical fields in a relatively polar configuration (the 
two hydrogen atoms are positively electrically charged 
relative to the negative electrically charged oxygen 
atom), the voltage pulse causes initially randomly ori 
ented water molecules in the liquid state to spin and 
orient themselves with reference to positive and nega- 
tive poles of the voltage fields applied. The postive 
electrically charged hydrogen atoms of said water mol- 
есше are attracted to a negative voltage field; while, at 
the same time, the negative electrically charged oxygen 
atoms of the same Water molecule are attracted to a 
positive voltage field. Even a slight potential difference 
applied to inert, conductive plates of a containment 
chamber which forms a capacitor will initiate polar 
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tomic orientation within the water molecule based on 
polarity differences, 

When the potential difference applied causes the 
orientated water molecules to align themselves between 
the conductive plates, pulsing causes the voltage field $ 
intensity 10 be increased in accordance with FIG. 1B. 
As further molecular alignment occurs, molecular 
movement is hindered, Because the positively charged 
hydrogen atoms of said aligned molecules are attracted 
in a direction opposite to the negatively charged ozy- 
gen atoms, a polar charge alignment or distribution 
Occurs within the molecules between ssid voltage 
zones, as shown in FIG. IB. And as the energy level of 
the atoms subjected to resonant pulsing increases, the 
stationary water molecules become elongated as shown 
in FIGS. IC and 1D. Electrically charged nuclei and 
electrons are attracted. toward opposite electrically 
charged voltage zones disrupting the mass and charge 
equilibrium of the water molecule 

"As the water molecule is further exposed to an in- 20 
creasing potential difference resulting from the step 
charging of the capacitor, the electrical force of attrac- 
tion of the atoms within the molecule to the capacitor 
plates of the chamber also increases in strength. As à 
Tesi, the co-valent bonding between atoms which 25 
form the molecule is weakened and ultimately termi 
maed. The negatively charged electron is attracted 
toward the positively charged hydrogen atoms, while at 
the same time, the negatively charged oxygen atoms 
repel electrons. 

Tn а more specific explanation of the “sub-atomic” 
action that occum in the water cell that provides a fuel 
gas for the subsequent stages, it is known that natural 
‘water isa liquid which has a dielectric constant of 78.54 
a1 20" С. and 1 atm pressure. [Handbook of Chemistry 
and Physics, 68th ed, CRC Press (Boca Raton, Fla. 
(1987-88), Section 6-30, HzO (water) 

‘When а volume of water is isolated and electrically 
conductive plates, that are chemically inert in water and 
are separated by a distance, are immersed in the water, 
з capacitor is formed, having а capacitance determined 
Љу the surface area of the plates, the distance of their 
separation and the dielectric constant of water. 

When water molecules are exposed to voltage at a 
restricted current, water takes on an electrical charge. 4 
By the laws of electrical attraction, molecules align 
according to positive and negative polarity fields of the 
‘molecule and the alignment field. The plates of a capaci 
Tor constitute such an alignment field when a voltage is 
applied. 

When a charge is applied to capacitor, the electrical 
charge of the capacitor equals the applied voltage 
‘charge in а water capacitor, the dielectric property of 
water resists the flow of amps in the circuit, and the 
water molecule itself, because it has polarity fields 
formed by the relationship of hydrogen and oxygen in 
the covalent bond, and an intrinsic dielectric property, 
becomes part of the electrical circuit, analogous to s 
"inicrocapacitor" within the capacitor defined by the 
plates, 

Tn the Example ofa fuel cell circuit of FIG. 2, a water 
capacitor is included. The step-up сой is formed on а 
conventional torroidal core formed of a compressed 
ferromagnetic powdered material that will not itself 
become permanently magnetized, such as the trade 
marked "Ferramic 06# "Permag" powder as described 
in Siemens Ferries Catalog, CG:2000-002-121, (Cleve 
land, Ohio) No. F626-1205. The core is 1.50 inch in 


° 


EI 


а 


6 
diameter and 025 inch in thickness. A primary coil of 
200 turns of 24 gauge cooper wire is provided and a coil 
Of 600 turns of 56 gauge wire comprises the secondary 
winding. Other primary/secondary coil Winding ratios 
may be conventionally determined. 

An alternate сой arrangement using a conventional 
M27 iron transformer core is shown in FIG. 9. The сой 
‘wrap is always in one direction only 

In the circuit of FIG. 2, the diode is a INI198 diode 
which acts as a blocking diode and an electric switch 
that allows voltage flow in one direction only. Thus, the 
capacitor is never subjected 10 a pulse of reverse polar 
iy 

"The primary сой of the torroid is subject to a 50% 
duty cycle pulse. The toroidal pulsing coil provides a 
voltage step-up from the pulse generator in excess of 
five times, although the relative amount of step-up is 
determined by pre-selected criteria for a particular ap- 
plication. As the stepped-up pulse enters first inductor 
{formed from 100 turns of 24 gauge wire 1 inch in diam- 
ter), an electromagnetic field is formed around the 
inductor, voltage is switched off when the pulse ends, 
and the field collapses and produces another pulse of 
‘the same polarity, re, another positive pulse is formed 
where the 509% duty cycle was terminated. Thus, а 
double pulse frequency is produced; however, ina pulse 
twain of unipolar pulses, there is a brief time when pulses 
эге not presen 

Ву being so subjected о electrical pulses in the cir- 
cuit of FIG. 2, water confined in the volume that in- 
cludes the capacitor plates takes on an electrical charge 
that is increased by a step charging phenomenon occur- 

ш in the water capacitor. Voltage continually in- 
creases (to about 1000 volts and more) and the water 
molecules starts to elongate. 

"The pulse train is then switched off; the voltage 
across the water capacitor drops to the amount of 
charge thet the water molecules have taken on, Le 
Voltage is maintained across the charged capacitor. The 
pulse train is then reapplied. 

Because a voltage potential applied to a capacitor can 
perform work, the higher the voltage potential, the 
more work is performed by a given capacitor, In an 
optimum capacitor tha is wholly non-conductive, zero 
(0) current flow will occur across the capacitor. Thus, 
in view of an idealized capacitor circuit, the object of 
the water capacitor circuit is to prevent electron flow 
through the circuit, Le. such as occurs by electron flow 
or leakage through a resistive element that produces 
heat Electrical leakage in water will occur, however, 
because of some residual conductivity and impurities or 
dons that may be otherwise present in the water. Thus, 
the water capacitor is preferably chemically inert. An 
electrolyte is not added to the water. 

Tn the isolated water bath, the water molecule takes 
ов charge, and the charge increases. The object of the 
process is to switch off the co-valent bonding of the 
water molecule and interrupt the sub-atomic force, ie. 
the electrical force or electromagnetic force, that binds 
the hydrogen and oxygen atoms to form a molecule so 
thatthe hydrogen and oxygen separate 

‘Because an electron will only occupy a certain elec- 
tron shel (the shell are well known) the voltage ap- 
plied to the capacitor affects the electrical forces inher- 
mt in the covalent bond. As a result of the charge 
applied by the plates, the applied force becomes greater 
‘than the force of the co-valent bonds between the atoms 
of the water molecule; and the water molecule becomes 
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elongated. When this happens, the time share ratio of 
the electrons between the atoms and the electron shells 

is modified. 

In the process, electrons are extracted from the water 
‘bath; electrons are not consumed nor are electrons in- $ 
troduced into the water bath by the circuit as electrons 
ме conventionally introduced in an electrolysis pro- 
cess. There may nevertheless occur a leakage current 
through the water. Those hydrogen atoms missing elec- 
trons become neutralized; and atoms are liberated from 
the water. The charged atoms and electrons are at- 
tracted to opposite polarity voltage zones created be 
tween the capacitor plates. The electrons formerly 
shared by atoms in the water co-alent bond are те 
allocated such that neutral elemental gases are liberated. 

Tn the process, the electrical resonance may be 
reached at all levels of voltage potential. The overall 

svit is characterized as a "resonant charging choke 
Circuit which is an inductor in series with a capacitor 
that produces a resonant circuit. [SAMS Modern Dict 
mary of Electronics, Rudolf Garff, ©1984, Howard W. 
Sams & Co. (Indianapolis, Ind), p. 859] Such a reso- 
таш charging choke is on each side of the capacitor. In 
the circuit, the diode acts as а switch that allows the 
magnetic field produced in the inductor to collapse, 
thereby doubling the pulse frequency and preventing 
‘the capacitor from discharging, In this manner a contin- 
uous voltage is produced across the capacitor plates in 
the water bath; and the capacitor does not discharge. 
The water molecules are thus subjected to а continu- 
‘ously charged field until the breakdown of the co-valent 
bond occurs. 

As noted initially, the capacitance depends on the 
dielectric properties ofthe water and the size and sepa- 
tation of the conductive elements forming the water 
capacitor. 


0 


EXAMPLE I 


Jn an example of the circuit of FIG. 2 ба which other 
circuit element specifications are provided above), two 40 
concentric cylinders 4 inches long formed the water 
capacitor of the fuel сей in the volume of water. The 
ouside cylinder was 0.75 inch in outside diameter; the 
inner cylinder was 0.5 inch in outside diameter. Spacing 
from the outside of the inner cylinder to the inner sur- 
face of the outside cylinder was 00625 inch. Reaso- 
nance in the circuit was achieved at а 26 volt applied 
pulse to the primary сой of the torroid at 10 КН, and 
the water molecules disassociated into elemental hydro- 
gen and oxygen and the gas released from the fuel cell 
Comprised a mixture of hydrogen, oxygen from the 
water molecule, and gases formerly dissolved in the 
water such as the atmospheric gases or oxygen, nitro- 
gen, and argon. 

1n achieving resonance in any circuit, as the pulse 
frequency is adjusted, the flow of amps is minimized 
and voltage is maximized to a peak. Calculation of the 
resonance frequency of an overall circuit is determined 
by known means; different cavities have a different 
frequency of resonance dependent on parameters of the 
waler dielectric, plate size, configuration and distance, 
гсш inductors, and the like. Control of the produc- 
tion of fuel gas is determined by variation of the period 
of time between a train of pulses, pulse amplitude and 
capacitor plate size and configuration, with correspond- 
ing value adjustments to other circuit components 

"The wiper arm on the second inductor tunes the 
circuit and accommodates to contaminants in water s0 
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thatthe charge is always applied to the capacitor. The 
voltage applied determines the rate of breakdown of the 
molecule into its atomie components. AS water in the 
Cell is consumed, it is replaced by any appropriate 
means or control system. 

“Thus in the first stage, which is of itself independently 
useful, a fuel gas mixture i produced having, m genet 
the components of elemental hydrogen and oxygen 
well as formerly dissolved entrapped atmospheric gases 
such as nitrogen, argon, and the like. The fuel gas is 
itself combustible in a conventional manner. 

‘After the first stage the gas atoms become elongated 
during electron removal ss the atoms are ionized, Laser, 
or light wave energy of a predetermined frequency is 
injected into в containment vessel in а gas ionization 
process The light energy absorbed by voltage stimu- 
lated gas nuclei causes destabilization of gas ions still 
further. The absorbed laser energy causes the gas nuclei 
to increase in energy state, which, in turn, causes elec- 
tron deflection to a higher orbital shell 

"The electrically charged and laser primed combust 
be gas ions from a gas resonant cavity may be directed 
into an optical thermal lens assembly for triggering. 
Before entry into the optimal thermal lens, however, 
electrons are stripped from the ions and the atom is 
destabilized. The destabilized gas ions which are electri- 
cally and mass unbalanced atoms having highly ene 
gized nuclei are pressurized during spark ignition. The 
unbalanced, destablized atomic components thermally 
interact the energized and unstable hydrogen gas nuclei 
collide with highly energized and unstable oxygen gas 
nuclei, causing and producing thermal explosive energy 
beyond the gas burning stage. The ambient ай gas com- 
ponents in the initial mixture aid the thermal explosive 
Process under а controlled state. 

In the process, the point of optimum energy-yield is 
reached when the electron deficient oxygen atoms (hav- 
ing less than a normal number of electrons) lock onto 
and capture а hydrogen atom electron prior to or dur- 
ing thermal combustion of the hydrogen/oxygen mix- 
ture. Atomic decay results in the release of energy. 

“After the first stage, the gas mixture is subjected to а 
pulsating, polar electric fied whereby electrons of the 
gas atoms are distended in their orbital fields by reason 
Of their subjection to electrical polar forces The polar 
pulsating frequency applied is such that the pulsating 
Electric field induces а resonance with respect to an 
electron of the gas atom. A cascade effect results and 
the energy level of specific resonating electron is in- 
creased in cascading, incremental steps. 

Next, the gas atoms are ionized and subjected to 
electro-magnetic wave energy having a predetermined 
frequency to induce a further election resonance in the 
ion, whereby the energy level of the election is succes- 
sively increased. Electrons are extracted from the reso- 
mating ions while such 


said ions; and the gas mixture of destabilized ions is 
thermally ignited. 

In the apparatus shown in FIG. 4, water is introduced 
at inlet 1 into а first stage water fracturing module 2, 
such as the water fel cell described above, in which 
Water molecules are broken down into hydrogen, oxy- 
gen and released entrapped gas components: The re- 
leased atomic gases and other gas components formerly 
entrapped as dissolved gases in water may be intro- 
duced to a successive stage 3 or other number of like 
resonant cavities, which are arranged in either a series 
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‘of parallel combined array. The successive energization 
fof the gas atoms provides a cascading effect, succes- 
sively increasing the voltage stimulation level of the 
released gasses as they sequentially pas through cavi 
ties 2 3, ete. In a final stage, an injector system 4, of a 
configuration of the type shown in FIGS. SA or SB, 
receives energized atomic and gas particles where the 
particles are subjected to further energy input, electri- 
cal excitation and thermal stimulation, whereby thermal 
explosive energy results 8, which may be directed thru 
a lens assembly of the type shown in FIG. $C to provide 
а controlled thermal energy output 

А single cell, or a battery of cells such as shown in 
FIG. 3, provides a fuel gas source for stages after the 
first stage. The fuel gas is activated by electromagnetic 
waves, and electrically charged gas ions of hydrogen 
and oxygen (of opposite polarity) are expelled from the 
cascaded cells 2, 3, etc. shown in FIG. 4. The circuit of 
FIG. 9 may be utilized as a source of ionizing energy for 
the gases. The effect of cascading successively increases 
the voltage stimulation level of the released gases, 
which then are directed to the final injector assembly 4. 
In the injector assembly, gas ions are stimulated to a yet 
higher energy level. The gases are continually exposed 
to a pulsating laser от other electromagnetic wave en- 
ergy source together with a high intensity oscillating 
Voltage field that occurs within the cell between ele 
trodes or conductive plates of opposite electrical polar- 

у. A preferred construction material for the plates is a 
stainless steel T-304 which is non-chemically reactive 
‘with water, hydrogen, or oxygen. An electrically con- 
ductive material which is insert in the fluid environment 
is a desirable material of construction for the electrical 
field producing plates, through which field the gas 
stream of activated particles passes. Gas ions of opposite 
electrical charges reach and maintain a critical energy 
level state. The gas ions are oppositely electrically 
charged and subjected to oscillating voltage fields of 
opposite polarity and are ано subjected to а pulsating 
electromagnetic wave energy source. Immediately aer 
reaching critical energy, the excited gas ions are ex- 
posed то в high temperature thermal zone in the injec: 
ion cell, 4, that causes the excited gas ions to undergo 
gas combustion. The gas ignition triggers atomic decay 
‘and releases thermal energy, 5, with explosive force. 

‘Once triggered, the thermal explosive energy output 
is controllable by the attenuation of operational parame- 
ers With reference to FIG. 6A, for example, once the 
frequency of resonance is identified, by varying applied 
pulse voltage to the initial water fuel cell assemblies, 2, 
Š, the ultimate explosive energy output is likewise var- 
ied. By varying the pulse shape and/or amplitude or 
pulse train sequence of the electromagnetic wave en- 
ergy source, final output is varied. Attenuation of the 
Voltage field frequency in the form of OFF and ON 
pulses likewise affects output of the staged apparatus. 
Each control mechanism can be шей separately, 
grouped in sections, or systematically arranged in а 
sequential manner. 

‘A complete system in accordance with the present 
application thus Includes a water fuel cll or providing 
а first fuel gas mixture consisting of at least a portion of 
hydrogen and oxygen gas. An electrical circuit of the 
type shown in FIG. 7 provides a pulsating, polar elec- 
пе eld to the gas mixture as illustrated in FIG. 6A, 
whereby electrons of the gas atoms are distended in 
"heir orbital fields by reason of their subjection to elec- 
trical polar forces, changing from the state conceptually 
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itutrated by FIG. 6B to that of FIG. 6C, ata frequency 
Such that the pulsating electric field induces a resonance 
with respect to electrons of the gas atoms, The energy 
level ofthe resonant electrons is thereby increased in 
cascading, incremental steps. A further electric field to 
ionize said gas atoms В applied and an electromagnetic 
wave energy source for subjecting the ionized gas 
toms to wave energy of a predetermined frequency to 
induce a further electron resonance in the ion, whereby 
the energy level of the election is successively increased 
is an additional clement of the apparatus as shown in 
FIG. 6D. 

An electron sink, which may be in the form of the 
grid element shown in FIG. ВА, extracts further elec- 
{rons from the resonating ions while such ions are in an 
increased energy state and destabilizes the nuclear elec- 
tron configuration of the ions. The “extraction” of elec- 
{tons by the sink means is coordinated with the pulsat- 
ing electrical field of the resonant cavity produced by 
the circuit of FIG. 7, by means of an interconnected 
synchronization circu, such as shown in FIG. 8B. A 
nozzle, 10 in FIG. SB, or thermal lens assembly, FIG. 
SC, provides the directing means in which the destabi- 
lized ions are finally thermally ignited. 

As previously noted, to reach and trigger the ultimate 
momie decay of the fuc cell gases at the final stage, 
Sequential steps are taken. First, water molecules are slit 
into component atomic elements (hydrogen and oxygen 
gases) by а voltage stimulation process which also те. 
зе disolve gases entrapped in the water. In the 
injector assembly, a laser produced light wave or other 
form of coherent electromagnetic wave energy capable 
of simulating а resonance within the atomic compo- 
nents is absorbed by the mixture of gases (nydrogen/ox- 
Saen/ambient air gases) released by the polarization 
process: At this point, as shown in FIG. 6B, the individ- 
{al atoms are subjected о an electric field to begin an 

"The laser or electromagnetic wave energy is ab- 
sorbed and causes gas atoms to lose electrons and form 
positively charged gas ions. The energized hydrogen 
toms which, as ionized, are positively charged, now 
accept electrons liberated from the heavier gases and 
trac other negatively charged gas ions as concept 
ally illustrated in FIG. 6C. Positively and negatively 
charged gas ions are re-exposed to further pulsating 
Energy sources o maintain random distribution of ion- 
{ned atomic gas particles 

"The gas ions within the wave energy chamber are 
subjected to an oscillating high intensity voltage field in 
a chamber H in FIGS. SA and SB formed within elec- 
{trodes 12 and 13 in FIOS. SA and SB of opposite electri- 
‘al polarity to produce а resonant cavity. The gas ions 
Teach a critical energy state at a resonant state. 

"At this point, within the chamber, additional elec- 
‘rons are attracted to said positive electrode; whereas, 
positively charged ions or atomic nuclei are attracted to 
the negative electrode. The positive and negative at- 
{action forces are coordinate and operate оп said gas 
ions simultaneously; the attraction forces are non-rev- 
ersible. The gas ions experience atomic component 
defection approaching the point of electron separation. 
At this point electrons are extracted from the chamber 
by a grid system such as shown in FIG. SA. The ex- 
ttacted electrons are consumed and prevented from 
reentering the chamber by a circuit such as shown in 
FIG. 8B. The elongated gas ions are subjected to а 
‘thermal heat zone о cause gas ignition. releasing ther- 
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mal energy with explosive force, During ionic gas com. 

ustion, highly energized and stimulated atoms and 
stom nuclei collide and explode during thermal excita- 
tion. The hydrogen fracturing process occurring sus- 
tains and maintains а thermal zone, a а temperature in 
excess of normal hydrogen/oxygen combustion temper 

ature, o wit, in excess of 2500" F. To cause and main 

tain atomic elongation depicted in FIG. 6C before gas 
ignition, a voltage intensifier circuit such as shown in 
FIG. Ti utilized as a current restricting voltage source 
to provide the excitation voltage applied to the resonant 
cavity. At the same time the interconnected electron 
extractor circuit, FIG. 8B, prevents the reintroduction 
of electrons back into the system. Depending on calcu- 
lated design parameters, a predetermined volage and 
frequency range may be designed for any particular 
application or physical configuration of the apparatus 

"m the operation of the assembly, the pulse tain 
source for the gas resonant cavity shown at 2 and 3 in 
FIG. 4 may be derived from a circuit such as shown in 
FIGS. 2, 7 or 9, and such cavity circuits may be in 
sequence to provide a cascading energy input. Tt is 
necessary in the final electron extraction that the fre- 
quency with which electrons are removed from the 
system by sequenced and synchronized with the pulsing 
ofthe gas resonant cavity. In the circuit of FIG. BB, the 
coordination of synchronization of the circuit with the 

T FIG. 7 may be achieved by interconnecting, 
point "A" of the gate circuit of FIG. BB to coordinate 
Point "A" of the pulsing circuit of FIG. 7. 

"The circuit shown in FIG. 9 enhances the voltage 
potential across the resonant charging choke coils dur 
ing pulsing operations and restricts amp flow by allow- 
ing an external electromagnetic pulsing field, F, derived 
from the primary coil A being energized to transverse 
the coil windings D and E being energized by the in- 
coming pulse train Ha ххх Ha, through switching diode 
©. The external pulse field, F and the incoming pulse- 
rin Ha xxx Ho, are sequentially the same, allowing 
resonant action to occur, restricting amp flow while 
allowing voltage intensity to increase to stimulate the 
electrical polarization process, the gas ionization pro- 
cess and the electron extraction process. The voltage 
intensifier circuit of FIG. 9 prevents electrons from 
entering into those processes, 

"Together, the hydrogen injector assembly 4 and the 
resonant cavity assemblies 2, 3 form a gas injector fuel 
cell which is compact, light in weight and design vari- 
able. For example, the hydrogen injector system is 
Suited for automobiles and jet engines. Industrial appli 
cations require larger systems. For rocket engine appli- 
cations, the hydrogen gas injector system is positioned 
at the top of each resonant cavity arranged in a parallel 
Cluster array. И resonant cavities аге sequentially com- 
bined in a parallel/series array, the hydrogen injection 
assembly is positioned after the exits of said resonant 
vites are combined. 

From the outline of physical phenomena associated 
with the process described in Table 1, the theoretical 
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basis of the invention considers the respective states of 60 


molecules, gases and ions derived from liquid water. 
Before voltage stimulation, water molecules are ran- 
domly dispersed throughout water within a container. 
Wien а unipolar voltage pulse train such as shown in 
FIG. 6A (53a xxx 53n) is applied, an increasing voltage 
potential is induced in the molecules, gases and/or ions 
ina linear, step-like charging effect. The electrical field 
of the particles within а chamber including the electri- 
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cal fila plates increases from а low energy state (A) to 
a high energy state (J) in а step manner following each 
ривелгип аз illustrated in FIG. 6A. The increasing 
Voltage potential js always positive in direct relation. 
ship fo negative ground potential during each pulse 
"The voltage polarity on the plates which create the 
voltage fields remains constant. Positive and negative 
voltage "zones" are thus formed simultaneously 

Tn the first stage of the process described in Table 1, 
because the water molecule naturally exhibits opposite 
electrical fields in a relatively polar configuration (the 
two hydrogen atoms are positively electrically charged 
relative 10 the negative electrically charged oxygen 
tom) the voltage pulse causes initially randomly ori- 
ented water molecules in the liquid state to spin and 
orient themselves with reference to positive and nega- 
tive poles of the voltage fields applied. The postive 
electrically charged hydrogen atoms of said water mol- 
cule are attracted to a negative voltage field; wi 
the same time, the negative electrically charged oxygen 
atoms of the sume water molecule are attracted (o а 
positive voltage field. Even a slight potential difference 
applied to the inert, conductive plates of a containment 
‘chamber will initiate polar atomic orientation within the 
‘water molecule based on polarity differences. 

‘When the potential difference applied causes the 
orientated water molecules to align themselves between 
the conductive plats, pulsing causes the voltage field 
intensity to be increased in accordance with FIG. 6A. 
‘As further molecular alignment occurs, molecular 
‘movement is hindered. Because the positively charged 
hydrogen atoms of said aligned molecules are attracted 
in a direction opposite to the negatively charged oxy- 
gen atoms, а polar charge alignment or distribution 
occurs within the molecules between said voltage 
zones, as shown in FIG. 6B. And as the energy level of 
the atoms subjected to resonant pulsing increases, the 
stationary water molecules become elongated as shown 
in FIG. 6С. Electrically charged nucie! and electrons 
are attracted toward opposite electrically charged volt- 
ages zones—disrupting the mass equilibrium of the 
ater molecule 

Tn the first stage, as the water molecule is further 
‘exposed to a potential difference, the electrical force of 
attraction of the atoms within the molecule to the elec- 
trodes of the chamber also increases in intensity. AS а 
result, the covalent bonding between said atoms which 
forms the molecule is weakened and ultimately termi 
mated. The negatively charged electron is attracted 
Toward the positively charged hydrogen atoms, while at 
the same time, the negatively charged oxygen atoms 
repel electrons. 

‘Once the applied resonant energy caused by pulsation 
‘of the electrical field in the cavities reaches a threshold 
level, the disassociated water molecules, now in the 
form of liberated hydrogen, oxygen, and ambient air 
ases begin to ionize and lose or gain electrons during 
‘the final stage in the injector assembly. Atom desabii 
zation occurs and the electrical and mass equilibrium of 
the atoms is disrupted. Again, the positive field pr 
duced within the chamber or cavity that encompasses 
the gas stream attracts negatively charged ions while 
the positively charged ions (and/or hydrogen nuclei) 
are attracted to the negative field. Atom stabilization 
does not occur because the pulsating voltage applied is 
repetitive without polarity change. A potential of ap- 
proximately several thousand volts triggers the ioniza- 
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As the ionized particles accumulate within said cham- 
ber, the electrical charging effect is again an incremen- 
tal stepping effect that produces an accumulative in- 
creased potential while, at the same time, resonance 
occurs The components of the atom begin to “vibrate” 
ata resonant frequency such that an atomic instability is 
treated. As shown in k FIG. 6D, a high energy level is 
achieved, which then collapses resulting inthe release 
of thermal explosive energy. Particle impact occurs 
‘when liberated ions in a gas are subjected to further 
voltage. A longitudinal cross section of a gas resonant 
cavity is shown in FIG. SA. To promote gas ionization, 
electromagnetic wave energy such as a laser or photon 
energy source of a predetermined wave length and 
pulse-intensity is directed to and absorbed by the ions 
forming said gas. In the device of FIG. SA, semicon- 
ductor optical lasers 200-20, 20xxx surround the gas 
‘ow path. Inthe device of FIG. SB, photo energy 20, 
injected into в separate absorption chamber 21. The 
incremental stimulation of nuclei to à more highly ener. 
ized state by electromagnetic wave energy causes 
electron deflection to higher orbital state. The pulse 
rate as well as intensity of the electromagnetic wage 
source is varied to match the absorption rate of ionized 
particles to produce the stepped incremental increase in 
Energy. A single laser coupled by means of fiber optic 
light guides is an alternative to the plurality of lasers 
shown in FIG. SB. Continued exposure of the gas ions 
to different forms of wave energy during voltage stimu- 
ation maintains individual atoms ina destabilized state 
and prevents atomic stabilization. 

The highly energized gas ions are thermally ignited 
‘when sid combustible gas ons pass from injector 4 and 
enter into and pass through a nozzle, 10 in FIG. SB, or 
эл optical thermal Jens assembly such as shown in FIG. 
SC. In FIG. SC, the combustible gas ions are expelled 
through and beyond a quenching circuit, 30, and re- 
flected by lenses, 31 and 32, back and forth through a 
‘thermal heat zone, 33, prior to atomic breakdown be- 
yond exiting through a final роп, 34. A quenching ci 
it is a restricted orifice through which the particle 
stream passes such that flashback does not occur. The 
deflection shield or lens, 31, superheats beyond 3,000" 
F. and the combustible ges ions passing through said 
exiting ports are regulated to allow a gas pressure to 
Form inside said thermal zone. The energy yield is con- 
‘rolled by varying the applied voltage, or pulse-train 
since said thermal-lens assembly is self-adjusting to the 
flow-rate of said ionized and primed gases. The combus- 
tible ionic gas mixture is composed of hydrogen, oxy- 
gen, and ambient air gases. The hydrogen gas provides 
the thermal explosive force, the oxygen atoms aid the 
gas thermal ignition, and the ambient air gases retard 
the gas thermal ignition process to a controllable state. 
As the combustible gas mixture is exposed to a voltage 
Pulse train, the stepped increasing voltage potential 
Cases uid moving gas atoms to become ionized (losing 
ог gaining electrons) and changes the electrical and 
‘ass equilibrium of said atoms. Gases that do not un- 
dergo the gas ionization process may accept the liber- 
мей electrons (electron entrapment) when exposed to 
light or photon stimulation. The electron extractor grid 
circuit, FIGS. 8A and 8B, is applied to the assembly of 
FIG. ЗА or FIG. SB, and restricts electron replace- 
ment. The extractor grid, 56, is applied adjacent to 
electric field producing members, 44 and 45, within the 
resonant cavity. The gas ions incrementally reach a 
criicslsate which occurs after а high energy resonant 
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state. At this point the atoms no longer tolerate the 
missing electrons, the unbalanced electrical field, and 
the energy stored in the nucleus. Immediate collapse of 
the system occurs and energy is released as the atoms 
decay into thermal explosive energy 

"The repetitive application of a voltage pulse train (A 
through J of FIG. 6A) incrementally achieves the criti- 
cal state of said gas ions. As the gas atoms or ions (14 
эла In) shown in FIG. 6C become elongated during 
electron removal, electromagnetic wave energy of a 
predetermined frequency and intensity в injected. The 
Wave energy absorbed by the stimulated gas nucle: and 
electrons causes further destabilization of the ionic gas. 
‘The absorbed energy from all sources causes the gas 
nuclei to increase in energy state, and induces the ejec- 
tion of electrons from the nuclei 

"To further stimulate the electron entrapment process 
beyond the atomic level (capturing the liberated elec- 

rons during the hydrogen fracturing process) the elec 
tron extractor grid (as shown in FIG. ВА) is placed in 
spaced relationship to the gas resonant cavity structure 
shown in FIG. SA. The electron extractor grid is at- 
tached to an electrical circuit (such as shown in FIG. 
ВВ) that allows electrons to flow to an electrical load, 
55, when a positive electrical potential is placed on the 
‘opposite side of said electrical load. The electrical load 
may be a typical power consuming device such asa 
light bulb or resistive heat producing device. As the 
positive electrical potential is switched on or pulse- 
applied, the negative charged electrons liberated in the 
fas resonant cavity are drawn away and enter into resis- 
tive load where they are consumed and released at heat 
or light energy. The consuming electrical circuit can be 
directly connected to the gas resonant cavity positive. 
electrical voltage zone. The incoming positive wave 
form applied to resonant cavity voltage zone through а 
blocking diode is synchronized with the pulse train 
applied to the gas resonant cavity by the circuit of FIG. 
T via alternate gate circuit. As one pulse train is gated 
"ON", the other pulse train is switched “OFF.” A 
blocking diode directs the electron flow to said electri 
cal load while resistive wire prevents voltage leakage 
during pulse train "ON" time: 

‘The electron extraction process is maintained during 
gis low-rate change by varying the trigger pulse rate in 
relationship to applied voltage. The electron extraction 
process also prevents spark-ignition of the combustible 
gases traveling through the gas resonant cavity because 
Electron build-up and potential sparking is prevented. 

Tn an optical thermal lens assembly or thrust-nozzle, 
such as shown in FIG. SC, destabilized gas ions (electri. 
cally and mass unbalanced gas atoms having highly 
energized nuclei) can be pressurized during spark-gni- 
tion. During thermal interaction, the highly energized 
and unstable hydrogen gas nuclei collide with the 
highly energized and unstable onygen gas nuclei and 
produce thermal explosive energy beyond the gas burn- 
Ing stage. Other ambient ай gases and ions not other- 
wise consumed limit the thermal explosive process. 

Variations of the process and apparatus may be evi- 
dent to those skilled in the art. 

‘What is claimed i 

1. In an apparatus for obtaining the release of a gas 
mixture including hydrogen and other dissolved gases 
entrapped in water, from water, the improvement соп. 
sisting of a resonant electronic Circuit in operative rela- 
tionship with the water in which the dielectric property 
of water determines the resonance of the circuit. 
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2. The apparatus of claim 1 im which the resonant 
circuit includes a resonant charging choke. 

3. The apparatus of claim 1 in which water is included 
‘asa dielectric between conductive members that form a 
‘capacitor in the resonant circuit. 

4. A method of obtaining thermal energy from water, 
consisting of 

A) providing a capacitor, within which water is 
included as a dielectric, im а resonant charging 
choke circuit that includes an inductance in series 
with the capacitor, 

(В) subjecting the capacitor to а pulsating, unipolar 
‘electric field in which the polarity does not pass 
beyond an arbitrary ground, whereby the water 
molecules within the capacitor are subjected to а 
charge of the same polarity; 

(©) farther subjecting the water in said capacitor to 
sad pulsating electric field to achieve a pulse fre- 
quency such that the pulsating electric field in- 
duces а resonance within the water molecule; 

D) continuing the application of the pulsing fre 
‘quency to the capacitor after resonance occurs so 
that the energy level within the molecule is in- 
creased in cascading incremental steps in propor- 
tion to the number of pulses; 

(E) maintaining the charge of said capacitor during 
‘the application of the pulsing field, whereby the 
covalent electrical bonding of the hydrogen and 
oxygen atoms within said molecules is destabilized, 
Such that the force of the electrical field applied 
within the molecule exceeds the bonding force of 
the molecule, and hydrogen and oxygen atoms are 
berated from the molecule аз elemental gases; 

(F) collecting said hydrogen and oxygen gases, and 
элу other gases that were formerly dissolved 
within the water 

(G) subjecting the collected ges mixture to а pulsat- 
ing, polar electric field whereby electrons of the 
ipis atoms are distended in their orbital fields by 
reason of their subjection to electrical polar forces, 
ээ frequency such that the pulsating electric field 
includes a resonance with respect to an electron of 
the gas atom; 

(Н) cascading said gas atoms with respect to the pul 
sating electric feld such that the energy level of 
the resonant electron is increased in cascading in- 
cremental steps; 

(D ionizing said gas atoms; 

@) subjecting the ionized gas atoms to electromag: 
netic wave energy having a predetermined fre- 
quency to induce a further election resonance in 
the ion, whereby the energy level of the electron is 
successively increased; 

(к) extracting further electrons from the resonating 
ons while such ions are in an increased energy 
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ише to destabilize the nuclear and electron config- 
uration of ssid ions; and 

а) subjecting the destabilized ions to thermal igni 

5. The apparatus of claim 2in which water is included 
as a dielectric between conductive members that form a 
‘capacitor in the resonant circuit 

% An apparatus in accordance with claim 1 or claim 
Zor claim 3 or claim Sin which the gas mixture released 
в collected and utilized as a source of thermal energy 
and including further successively interconnected: 

(A) means for collecting the gas mixture released in 

the apparatus, 

(В) means for providing a pulsating, polar electric 
field to the gas mixture, whereby electrons of the 
gas atoms are distended in their orbital fields by 
reason of their subjection to electrical polar forces, 
ata frequency such that the pulsating electric fiel 
induces а resonance with respect to an electron of 
the gas atom; and the energy level of the resonant 
electron is increased im cascading, incremental 
steps and 

C) means for providing a further electric field to 
ionize said gas atoms; 

said further means being connected to an electromag: 

netic wave energy source for subjecting the ionized gas 

‘atoms to wave energy of a predetermined frequency to 

induce a further election resonance in the ion, whereby 

the energy level of the electron is further successively 
increased; and 

(D) an electron sink for extracting electrons from the 
Tesonanting ions while such ions are in an increased 
energy state to destabilize the nuclear and electron 
Configuration of said ions; 

(Е) а control means for directing particle flow in a 
‘continuous manner through the electric fields, 
‘wave energy source and electron sink to a final 
orifice at which the destabilized ions exit from the 
apparatus, and 

(F) а terminal orifice at which the said ions exit from 
The apparatus 

7. An apparatus in accordance with claim 1 or claim 
2 or claim 3 or claim $ including means for collecting 
the gas mixture released from the water. 

3. An apparatu in accordance with claim 7 including 
means for directing the gas mixture to a combustion 
locus. 

9. The apparatus of claim 8 in which a Dame is pro- 
duced at the combustion locus 

10. The apparatus of claim 8 in which an explosion is 
produced at the combustion locus. 

TL The apparatus of claim 8 in which the combustion 
locus is in an automobile. 

12. The apparatus of claim 8 in which the combustion 
docu is in a Jet engine. 
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The main objectives of this project are, to make a Double-Tuner Crystal Radio Set with: 1) Careful and well 
thought-out construction practices; 2) As low-cost as possible; 3) Using most-available parts and materials, and 
4) Keeping design as low-loss as possible, as well as High Performance, with all the aforementioned. 


Note: The pictures of the prototype set, has some little diffe 
the illustrations and drawings. As usual, the prototype showed me a few places where position 
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improved, and cleaned-up. The illustrations will prove to be best way to construct the set. The prototype and 
drawings, are electrically/electronically the same. The drawings are just а little cleaner. 


The set is built on two separate, 8-7/8” x 13-7/8" x 3/8" (approx.) Cutting Boards, made of HDPE plastics. 
Found in any store that provides a nice variety of household products. The Coils are made on 5” x 5" (approx.) 
Plastic, Generic Peanut Butter Jars, The coils are wound with 22ga, PVC-coated, solid hook-up wire that I 
purchased from my local Radio-Shack Store. The Front Panels/Sub-Panels, are made of 1/8” HDPE Plastic, that 
can be obtained in most scrap barrels of most Plastics Suppliers. The rest of the parts are readily available from 
this website, Peebles Originals indexo, your local hardware store, and other, common sources. 


The main-tuning, Variable Capacitors P/N 15-007 i tios pin were used for two reasons: 1) They are 
“Frequency Linear” (offset), for easier tuning on the higher-end of the BC Band, and 2) By paralleling the two 
sections with an Alligator Clip-Lead, then the coil only needs to be 140uHy. Thus, the BC-Band is split into a 
"hi-Band", and "Lo-Band" mode. Note that Alligator Clip-Leads are used in this project, rather than switches to 
keep losses minimal, project expenses low. 


The Fine-Tuning control is comprised of: a 1/16" x 3” disk, attached to the shoulder/shaft of the non-metallic 
shaft-coupler. The drive mechanism is a /4-Dowel, two М” LD., 5/16” O.D. Rubber Grommets. Jumbo Paper 
Clips are used to help maintain tension while rotation is smooth and positive. See pictures for details of the Fine 


Tuning Mechanism. 


The proto-type set has a built-in TRAP-Circuit, using a 410pf Single-Gang Variable Capacitor P/N 15-001 

callow Sato) and a coil of 230uHy. The Coil is 28га Magnet Wire, wound on the far-end of the DET COIL, to 
trap those overwhelming stations you may have, near-by. I have two: 860/1550, and the trap is most necessary, 
here, If your area is not plagued with stations like this, the TRAP may not be necessary. 


The circuitry for both ATU, and DET/AUDIO sections are very conventional, and using commonly-available 
parts components, parts and hardware. My initial tests of the prototype have proven to be very impressiv 
set-up is very selective, and sensitive, and was able to pull-in a lot of nice DX. 


The set, and its usage is a learning-curve, so please be patient with yourself, as you will find, with practice, the 
total capabilities of the set's performance. 


Ifyou have an interest in building the set, or any variations there-of, please, contact me for a custom-made kit of 
parts, suited to your needs. I will give some package discounts, for any orders exceeding $65.00, and I will then 
calculate a package discount (5% to 10%), depending on how much your needs will be. E-mail me, зерн 
Additional to aforementioned items, I can supply: 

#78-014 шылк, FO-215 FO-215 Diode 

#78-015 Lies 7&otoi Ten FO-215 Diodes 

#712-125, вишшлз әш, Bogen Transformer 

Also, Chokes, Resistors, Capacitors, etc. . Contact me for your needs, 

Hope this project proves to be interesting, fun, and very satisfactory for all you fine Radio Hobbyists. 

Will try to come-up with new, and interesting projects, as time goes-on. 

Mike Peebles 


BTW: Lam offering the Proto-Type of the PBJ Listener for: $150.00 + Shipping. 
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Antenna Tuning Unit, Тор View 
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Antenna Tuning Unit, Side View 
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Antenna Tuning Unit, Bottom View 
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Detector Unit, Top View 
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Detector Unit, Detail View 


ipsuni pooblescriginals cor/ppplpbi php ma 


anazo 


Detector Unit, Back View 
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Detector Unit, Matching Transformer Detail 
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Detector Unit, Detail View 
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Detector Unit, Bottom View 
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UNITED STATES PATENT OFFICE. 


WALTEÈ т, PEHOOX, OF PHILADELPHIA, PENNSYLVANIA, 


CAPTIYE BALLOON. 
1,005,871. Specdsatin ot Letters Patent Patented Oct. 17, 1911. 
Application ed Auguit 9, 1910. Sariai ло 678416 
To all whom it may concern: length of the anchor ine; and to make the 


Bo it known that I, Waren І. Prxxoor, 
«citizen of the United States, residing ai 
Philadelphia, county of Philadelphia, and 
State of Pennsylvania, have invented cer- 
tain new and useful Improvements in Сар. 
tive Balloons, of which the following is a 
foll, clear, and exact disclosure. 

My invention relates to captive balloons, 
and particularly to such balloons as may be 
Wei deg ledere of atin 

ic electricity from altitu 
ОР the earth's atmosphere, and it relates to 
the construction and arr it of the 
parts and shape of the balloon body or en 

The objects of my invention are, the pro- 
‘viding of the balloon, with an envelop or 

Container, which is elonguted in shape 
And which will freely turn in tho air as it 
may be acted upon by the wind or air eur. 
Tenis; to keep the end of the balloon or en- 
velop which is of least transverse cross sec- 
tional area toward the direction from which 
the wind is blowing; to provide tho balloon 
ог gas container with а stationary vane or 
rudder, by means of which the forward and 
smaller end of the balloon is kept against 
the wind; to provide the envelop with side 
‘wings or planes, so arranged as to assist in 
elevating the balloon to high altitudes, and 
Se i froth indo a a 
Tenis in lif loon vide a 
means whereby the elongated envelop or 
gus container is maintained in а substan- 
tially fixed plane, with the forward end 
elevated little above the level of the rear 
fend, so that the side wings or planes may 
have а kite effect and lift the rear end of 
the gas container or envelop, should it tend 
to drop; to attach the anchor line or stay 
to the bottom of the balloon or gas con- 
ainer in such в manner that the forward 
end of the balloon will always be kept аба 
little higher level than the rear end, and to 
further provide means whereby the point 
of the virtual attachment of the stay or 
anchor line to the bottom of the balloon 
may be shifted forwardly or rearwardly 
whenever the balloon substantially deviates 
from its normal position; to swivel the bal- 
Joon to the anchor line or stay so that the 
balloon will turn as the wind may chan; 
without being required to twist the whole 


envelop or gas container of a suitable, thin, 
metallic material, so thot it may act as ¢ 
| collector of atmospheric electricity and to 
| conduct the electricity which may collect 
upon the envelop or gas contain to the 
‘arth, to be used for айу useful purpos 

Other objects of my invention Will a 

| pear inr de speso and elati below. 
foferring fo the drawings forming a part 
| of this specification, in which the seme ref 
rence numerals aro used to designate tho 
| same part throughout the ушюр views, 
Figure 1 is a perspective view of ono em 
bodiment of my invention; Fig, 2 a top plan. 
view of the same, the forward part of the 
envelop being broken away to show the in- 
terior ‘construction; Fig. 3 is a vertical 
transverse cress sectional view on the line 
3 S of Fig. 2; and Fig. 4 is a detail of the 
Sive joint, by means of which tho balloon 
iS altached fo the stay or anchor lin 

Ae balloon body or gas container or en 
velop, 1, is clongated in shape, having its 
largest dimensions substantially midway be- 
tween its ends, from which point the body 
or envelop gradually tapers forwardly and 
rearwardly to form relatively narrow ends 
of small transverse area. The forward and 
tear ends 1” and 1', respectively, are prefer- 
ably slightly bulged and rounded, so as not 
to present an absolutely sharp edge to the 
wind, to give space for the gas to be con- 
tained in the envelop, and io prevent the 
fend of the envelop from being fattened or 
ent inwardly by the action of the wind. 1 
also prefer to make the bottom and top 
edges of the balloon narrow, so that the 
Sides of the balloon viden out from the to 
and bottom as they approach the horizontal 
Jongitudinal, diametzial plane of the bul 
Toon or gus container, at which point the 
width of (he envelop is greatest. 

"The body or envelop f may bo constructed 
of any suitable material, Dut 1 prefer to 
make the shell 2 of very thin, tough steel, 
slillened as may be necessary by substan’ 
aly verily arranged angle izon ibs $, 
aie lable coe baes 4 reaching from side 
io side of the envelop and engaging with 
thers At beer ends of the tp and 


bottom sides of the body or gas envelop 1, 
I secare light rods 5—5, of bamboo or other 
suitable light strong material, the said rods 
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extending outwardly from the rear end of 
perra ЕЕ 
сй necessary, and T stretch a light tough 
fabric between the said rods 5—5 to form a 
vane or rudder 6. 

"The end of the stay or anchor line T is 
provided with a suitable swiveled joint 8 
тезби vi ы мна аР а. 
A ball and socket construction. Li the frm. 
Shown in Fig. 4 of the drawings, the ball 9 
Š secured tothe stay on anchor line 7, and 
surrounding end inclosing the ball 9 ie a 
Socket 10 provided with & loop or eye 11. 
Tn using this swiveled joint 8 in connection 
with my improved captive balloon, the main 
Cord of line 12 is attached to the loop or 
tye 11 at its lower end, and to the bottom of 
the balloon oe gas container 1 at the point 
12, "This point 12" is so positioned with 
respect othe whole balloon; nt til 
atmosphere the form of the gas 
container is at a little higher level than the 
fear "Todo this Me point 12 wold 

е slightly to the rear of the mid- 
Sera us containers teat tthe 
rear of a vertical plane passing through the 
Senter of buoyancy of the balon wien the 
Balloon is in a rint positon, ‘Prom 

e eye 11 also тот secondary or supplemen- 
pte с 
of the gas container as at points 13 and 14, 
the former forwardly of, and the latter to 
the rear of the point 19. The length of the 
cords 18 and 14 is such that when the bal- 
Joon or gas container is in its normal posi- 
Чоп, the cords 19 and 14 will be slack. 
When, therefore, one end of the balloon, asy 
for instance, the rear end, tende to owing 
downwardly about the point 12 as a center 
fension will immediately be put upon thg 
‘cord 13, thus virtually making the poini 
Жаш of th alay of anchor as 7 to 
the bottom of the balloon or gas container 
ор of he points 19 and 19. As 

ese points 13 and 14 аге on opposite sides 
of a line passing through the center of grav- 
ity ог te center of buoyancy of the bal- 
Jom, the gus in the rear end of the balloon 
‘will immediately tend to lift that end about 
this new point of virtual attachment of the 
Stay or uichor line T with the bottom of the 

On or gas container, and the balloon 
vill зоа ау come to its normal posi- 
Боп, The converse is true whenever the 
forward end of de balloon dips dows 
werd, Tension ie immediately put uj 
{he cord 14; the point of the virtual attach: 
ment of the cord Т immediately shifts to a 
point somewhere between 12" and 14 and | 
фе gas in the forward end of the balloon 
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ve Tift that end until the gas container re 


sition. То further 
ly or gas container 1, 


the same, 1 provide 
% fide or laterally extending wings or planes 
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15 and ШУ, stationary with respect to the 
envelop or gas container 1, and rigidly se- 
‘cured to the sides thereof, preferably to the 


ribe 3 through the shell $. These wings or 
janes 15 abd Ig" а braced by 
Graces 16,and 167, and are set relatively (0 
the gas container or envelop 1 so thet when 
guid envelop ie in Из normal position, the 
Forward ends of the wings or planes 16 and 
19" will be higher than tho rear ends of the 


то 


same. When the wind is blowing. against 
Фе forward end of the balloon mi it passes 


the body it strikes upon the end 
wings or plates 15 and 15, 
lifting effect upon the whole balloon, 
same manner as в kite exert a lifting pull 
‘when similarly inclined. 

From the above description it will be 
plain that the whole balloon or gas envelop, 
Sith йв attached vanes and wings, wil be 
maintained in the air with Ив forward end 
ашу higher tkan i roar end, and ith 
its forward ond always turned toward the 
direction from which the wind is blowing, 
by reason of the action of the stationary 
ddr or vane б and the swiveled conne 
tion 8 between the body or gas envelop 1 
and the stay or anchor Line Т, It will also 
фе seen that the body will tend to be always 
maintained in this slightly inclined post 
Чоп, and that should one end-or tho other 
end of the gas container or body 1 drop or 
Tift so as to kurn the body in a vertical plane 
around the point 1 as canter, tension wil 
immediately be put on the cord 19 or 14, 
depending upon which direction the balloon 
фиш eod Че balloon will be righted and 

o its normal position by a shifting 
of the virtual point of attachment of the 
cord 7 with the 
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tom of the balloon. 
, Any, suitable metal may be used їп con. 
structing the balloon, in st 
appears to me to be (he best material for 

ie sume, inasmuch as it can be made very 
thin ond its tensile strength is very high. 
The ribs and cross bars 8 and 4, ‘respec: 
tively, may be made of thin steel, aluminum 
‘or wood, and the rudder 6 and wings 15 and 
15’ may be made of thin, tough silk, oiled 
ог otherwise treated so ie same will 
Rot absorb moisture. 

‘nasmuch as the pressure of the gas c 
tained within the body or envelop 1 will 
pind the atmosphere in which the bal- 
loon is suspended grows rarer, I provide a 
safety valve 17 of any approved type which 
ray relieve the interior of the ballon of 
pressure wi Pressure within the gas 
Eontainer or envelop 1 becomes so great as 
to be liable to burst the container or envelop. 

In order to fill the envelop or gas con- 
tainer 1 with gas; I prefer to AIL the envelop 
frst with walor and io then displace tho 
water wit gen gus, as, for instance, 
Зу allowing de vite cage through id ue 
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valve 18, the water as it runs out drawing 
in the hydrogen gas, as through the valve 
19 at the top of the envelop. 

"When the envelop is made of a suitable 
metal, such as steel or copper, the same may 
be used as a collector of atmospheric elec- 
tricity, and to conduct the electricity so col- 
lected upon the envelop 1 to the earth, where 
И may be used as desired, I prefer to either 
incorporate into the anchor line 7 and the 
cord or line 12 а copper wire, or to wrap 
said wire around said anchor line T and 


are fully contemplated by me, so long as the 
structure thereof falls within the scope of 
the appended claim. 


Having thus deseribed my invention, what 
1 claim and desire to protect by Letters 
Patent ofthe United, States, i 
е combination of an elongated longitu- 
dinally rigid balloon, and a stationary rud- 
der secured to the rear end thereof, with an 
anchor Tine secured to said balloon wholly 
to tho var of the center of buoyancy ther 
of, laterally projecting rear оні. 
tioned and angularly elevated planes se- 
cured to said balloon, and a pair of slack 
auxiliary lines secured to said anchor line 
and to said balloon on opposite sides of suid 
anchor line, the whole cooperating to in- 
crease the vertical stability of the balloon. 
Tn witness whereof, I have hereunto sot 


| my hand this 6th day of August, А. D., 


1910. 
WALTER I. PENNOCK. 
Witnesses: 
Н. N. Dorry, 
Livra Evans Laton. 
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1,014,719, саны 


Application fiot 


Letters Patent 
mary 4, 1911, вены) o, 600,777. 


Patented Jan, 16,1912, 


To dl whom it may concern: 

Be it known that Т, Waren Т, Pennock, 
a citizen of the Uniled Staten, tering al 
Philadelphia, county of Philadelphia nd 
State of Pennsylvania, have invented cor 
tain new and useful Improvements in Appa. 
тые for Collecting еза Energy of 
Which the following isa full, clear, atl ex. 
Tet Фоне, 

"rhe present invention relatas to an im- 
proved means for collecting the charges of 
рее from the upper atmosphere and 
more particularly to Bit form. sich con- 
Hote Ш one or more captive balloons from 
Thich is suspended a suitable form of me, 
alls condos. 

"The principal objects of the device are: to 
provide a collector for atmagpher and 
Satie electricity, whith when ih operative 
position will present a large surface to оше 
Tents of ain, hut which will ofer compara- 
tively Tittle resistance thereto, to provide a 
*olledar of such material and construction 
аз will be more efficient in its operation than. 
р circa 

трдн, to provide a means for maintains 
Ing suck a collector suspended in the air and 
а to opposing currents dil 
And io provide a suitable anchorage for 
Folding Said mss captive. 

"d thee principal objets in view, th 
present invention cowist in farther $ 
{ings whlch ae brought oti the ВЕ 
loving specifontion ant accompanying 
drawings, in both of which like numerals 
refer to lke parts, and in which drawing 

gute а eese ew of е com 

jet device in Speritive poston Kip dus 
An enlarged detail view bf the wire mesk 
a e manner in which alr to 
fhe supporting balloons Fig. 3 is а dea 
of the manner of securing’ the also 
supporting and anchor cales tothe bal. 
Toons, Fig. 4 i an enlarged cross sention of 
Фе swivel connection shown in Fig. 3, ig. 
fs top plan view of tho renforcig braces 
‘onthe erem, Fig. 6 i an ее of the 
same and Fig, 7 is an end view of the struc- 
fue shown in Figs ô and б. 

‘Referring to the drawings, in Fig. 1 there- 


for a similar | 


of, a plurality of balloons 1 of any suitable. 
type is shown, each of which embodies hol- 
low metallic elongated gas tanks 2, extend- 
ing from the rear of whieh are single, 
idly affixed rudders 3, while on the sides 55 
stationary lifting 


of the tanks gre secure 
planes 4. 
To the bottom and slightly to the rear of 


КЕЗИ tan i cud at 
able swivel 5, by which the anchor ropes 6 во 
and the suspension ropes 7 for the metalic 
Conductor 3 are secured to the balloons 1 
о ont i aired 
in Pigs, 3 and 4, but any type ean bo vs 
Ghat embodies the eset features shown 
therein, 
ые кнн joint illit const jn the 

изе plate 0 having a looped portion 10 in- 
tegral therewith and, projecting from the 

per face thereof, Secured tothe loop 10 70 
is a set of three light electrically conductive 
supporting ropes or cables 11 which extend 
‘pwardiy-and are secured at intervals to the 
bottom 12 of the balloon above 

The lover or rovoluble member 19 of the 75 


| swivel joint preferably comprises three up- 
| wardly directed eur 


^ arms, 20, 21, and 15, 
respectively, forming at their junction a T. 
shape ae sas чый arms ath upper ek 

emits being’ integral with the plate 23. 
‘The member 10 is revoluble below and con- 
centric with the plate 9, and the bwo mem- 
Ders are lightened in weight by opposed on- 
centric grooves ag shown at 21. Contact be- 
tween said members js made through the 86 
Toller bearings 25, which are carried in the 
opposed coneentrie grooves 20 and 91 of the 
respective upper and lower plates, Further. 
| more, said plates are maintained in coópera- 
и ach other by means oE g 90 

i 28 passing through centrally dri 

hales 29 nd d in ue Ee 
upper plat е drilled hole 30 opening up- 
‘ery into an enlarged recess Be te 
is sunken the nat 32 on the bolt 28. "Two of 
the arms 20 and 29 of the lower revoluble 
member 19 extend in diametrical alinement, 


80 


While from the central point thereof extends 
the third arm 21 abright angles thereto, and 
upward to the plate 100 
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Suspended below the plurality of balloons 
is a hollow rod 35, of any suitable material 
connected at regular intervals such as аб 
points 36, by metallic ropes T, to the alined 
foe 20 and ae of the aaa Joint К S 
ov and 

bat sinaller rod 88 suspended therefrom by 
means of suitable couplings 39. From the 
Tod 38 hangs a wire mesh 40 of any suitable 
Form, such as can be extended over в con- 
siderable age and hich wil oller eom 
paratively little resistance to the passage о 
м metal m such a 
Sereen is preferably rough, sharp or jagged 
Sd а convenient form ‘embodying these 
Characteristics is expanded sheet metal such 
в is used for lathing and for reinforcing 
eonerete construction. Instead of the single 
follow rod 35 alone, applicant contemplates 
the use of reinforcing means (o prevent the 
Duckling of the rod in a stiff wind, such, for 
Instance ag the arrangement of wire ra 
ing shown in Figs 5, 6 and 7 in which cross 
ods 41, secured to the rod 35 at the center 
Thereof are attached to the ends thereof by 
means of stretched wires 49. Between the 
Tode, 41 and the ends of the rod 35 are se- 
fared sets of cross rods 43 which support 
the wires 42 and strengthen the rod 3 at 
Фа many points as they may be placed. 

"For the purpose of maintaining the bal- 
Joons and apparatus suspended therefrom 
Captive, the Nght metallic cables 6 terminat- 
ing downwardly in insulators 45 are em- 
ployed. These insulators in turn are con- 
ected by means of short sections of rope 46 
to the eye 47 of а suitable swivel 48, em- 
beaded in the anchorage 49. 

"When the balloons with the metallic 
screen suspended therefrom are allowed to 
Tice uio one of the higher altitudes, the 
entire apparatus being of metallic construc. 
fion and uninsulated will become energized 
фу со ith he surrounding natal 

arges of electricity. From the above de- 
Scription it is evident (hen that, while the 
sein b on acount of ita ате eet, Pil 

the greatest collecting agent, it wi 
sean that the balloons themsalvos and the 
Suspending wires will also coüperate as one 
large collector, since no parts of which are 
ager E 
thereof. Consequently, when the apparatus 
described has reached an altitude or strata 
of the atmosphere abounding im static 
charges of electricity, an amount of the said 
diets repose ced wi edit upon the 
3 n 

apperats as a Whole and vill be conducted 

jownwardly toward the earth by means of 
fhe various anchor ropes б but will not pass 
into ‘on account of the interposi- 
tion Ej v insulators 45. 


arallel to the rod 28 is a similar | by 
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To use the electrical charges thus ao- 
quired, a plurality of Leyden jars 50, or 65 
ther suitable collectors are supported above 
the surface of the earth and insulated there- 
suits 
51. 


e means as represented 
Either the inner or outer 


70 


Бу means of wires 58. These wires are sei 
cured to the ropes mentioned by means of 
Suitable binding posts 54. 

Tn the device described the anchor ropes 6 
are of substantially the same length, and 
‘when the apparatus is raised to the desired 
йде ang is being blown by the currents 
ОР air, the balloons are turned by means of 
the vanes 8 to parallel relation with each 
other, and furthermore, from the manner 
їп which the device is held captive and the 
collecting net 40 is suspended from the bal- 
Toons, it 8 obvious that said net will at all 
times readily swing into a plane substa 
tially perpendicular to any current of air 
‘acting upon the balloons above. The pur- 
pose of the swivel joint shown in Figs. 3 
and 4 is principally for allowing the bal- 
Toons to readily aline themselves with any 
mew direction of the wind before the ap- 
paratus, including the suspended screen, ean 
Swing about the swivel 48, and said joint 
‘will also prevent the twisting of the ropes Т, 
‘when any rapid shifting of the air currents 


ss 
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до 


RI D gi E 
PER EET 
suitable apparatus may be run thereby, such 
as for instance, wireless telegraphic in- 
ЕЕ 
вани 
ee ee 
are of such structure as Чай w within the 
CERES TE аваа 
TII T ы ч 
I claim and desire to Letters Pat- 
eee 
"A collector for charges of electricity, com- 
ав 
et cade 


Each of said supporting means, anchoring 


ш 


зы 


E 


means emanating from а common point to 
cach of sid supporting means, mens ор. 14 
erative to maintain said supporting means 


1014/19 a 


in their normal positions, and means ber | my hand this 28 day of December, A. D. 
tween each of said supporting means and | 1910. 
said gauze to permit each of said support- | 


WALTER I. PENNOCK. 
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Милаш S. Томе, 
Е. сокал Pewxoox. 
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ACT 


Anew method is descri to produce directional currents in 
‘he space lattice, the fundamental fabric of the universe. The 
‘currents тау be unidirectional ог vortex in nature and are 
Suitable for propulsion ог the generation of clectrie power. 
For propulsion, thc unidirectional currents are induced by 
charging capacitors possessing suitable geometries. This 
‘ill allow the manufacture оГ vehicles capable of levitation 
land fight. The чопехиа1 space lattice currents are produced 
în a suitable pyramid when electrostatic and magnetic fields 
interact transversally. The vortex causes charge separation 
and current in the cil wrapped around the pyramid 
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METHOD AND APPARATUS FOR CONVERTING 
ELECTROSTATIC POTENTIAL ENERGY 


(CROSS-REFERENCES 


[0001] This application claims priority from Provisional 
Application Ser. No. 60169378, by Peter Grandis, ed 
Dee, 7, 1999, also entiled “Method and Apparatus for 
Converting Electrostatic Potential Energy,” the contents of 
‘which are hereby incorporated by this reference. 


BACKGROUND OF THE INVENTION 


[0002] ‘This invention is directed to methods and apparatus 
for conversion of electrostatic energy. Specifically, this 
invention describes methods to cause directional movements 
їп the space late. 


[0003]. To fully comprehend the theoretical basis for these 
methods, first the genesis of the elemental particles electron 
sod positron needs to be discussed based оп geometrie or 
Space relationships, aod their interactions al the sub-elemeo- 
{al particle level must be clarified. The advantage of such an 
approach is that it ean be visualized, and not just expressed 
mathematically. by definition, the word “structure” implies 
э geometric relationship, and such relationship must be of 
{rea importance in atomie structures even though they are 
hidden from direct view. 


[0004] The study of geometrie relationships of macro- 
жор structures of manter may provide imporlant insights 
into the properties of matter at the microscale. Astrophysics 
suggests the universe probably started with an energy burst 
from one point. This big bang theory is supported by visual 
and electronic evidence bat the galaxies are expanding 
away from a single center. 


[0005] 1о stellar formation, gravitational pull and velocity 
generate a rotary vortex. Even in the relative absence of such 
Factors, all objects spiral at some given rate peculiar to their 
special influences, A spiral is created when an object moves 
forward while rotating. Eanh’s movement in space is an 
example of this process. The Earth orbits the sun, while the 
Sun pulls it along towards the direction of Vega in the 
Constellation Hercules. the combined circular and forward 
motion crestes а spiral. Our sun has the same motion in 
{elation to the galaxy center. Our galaxy, ihe Milky Way, 
so spirals away from the Big Bang center. 


[0006] Water going down a drain demonstrates some of 
The special influences affecting spiral formation. The spiral, 
caused by Coriolis foros, changes dynamically under the 
effects of gravitational pull, drain diameter, obstructions, 
temperature, pressure, volume, viscosity, and stirring. The 
spiral changes shape and acceleration but maintains the 
universal shape of a spiral. The water low is responsive t0 
I possil factors, and so is the spiral 


[0007] Remarkably, the spiral vortex has a “memory” of 
itself. When a vortex is distorted to become elliptical, it 
spontaneously retums 1o its original circular form. The 
Vortex is а self sustaining type of motion; Из resiliency is 
comparable to that of atomie bodies. 


[0008] Spirals condense energy and sine waves transmit it 
alone a frictional line of force between thom (FIG. 1). 
Spirals and waves could be considered illusions of cach 
Оби. Two opposed spirals form a wave, or a wave produces 
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о spirals. A sine is the producer of waves of spiral forces. 
Any uid capable of supporting wave motion can аю 
support vortex motion. 


[0009] The spiral is the prominent form of organization of 
malter, The large proportion of spiral galaxies among celes- 
^ia bodies visibly demonstrates this. On the microscale, 
even the building block of life, the DNA uses this structure 
and spirals are likely to be dominant at the level of he alom 
and below. This is the subject of the present theory. I propose 
that all atoms, ай stellar formations use the mutable spiral to 
adapt to ther spiral environment. 


[0010] Another proposition is that ай mediums of matter 
ав be considered a type of crystal. Crystallinity is readily 
recognizable in the mineral world, but it is also a more 
general state of matter. Besides solid crystals, liquid crystals 
Ao exist. by definition, a crystal is regularly repeating 
atomic arrangement, such эв a chemical element, a com- 
pound or an isomorphous mixture. Therefore, the tem 
Crystal applies to material expressions where crystallinity is 
not во obvious, e.g, gases, complex biologies and various 
Tite forms, including viruses, bacteria and higher organisms 
Air and valer could be considered loose crystals subject o 
fast molecular drift. A Jow temperatures where molecular 
“гї is reduced, gases form solid or liquid crystals. Soil and 
Sione and metal are opaque eryptoerystals with slower rates 
of molecular drift On the macroscale, the Earth could be 
Seen as faceted crystal with its mountain ridges are the ridges 
ofa geodesic sphere. Biopolymers such as DNA, proteins or 
polysaccharides fit well the definition of а eryal and arc 
commonly made into crystals. All life can be seen a a 
crystal, From fish to humans, we are liquid crystals on a 
Skeletal lattice. 


[0011] Crystals are the shape of discrete units of mater 
and notably the channelized direction of energy, that is, the 
direction energy that ws unforced! Crystals form the basis 
Tor corpscleswave conversion. Crystals create resonance 
and conduct the flow of energy between states. Crystals can 
also he considered lenses. By definition, a lens is а device 
capable of refracting, or heading light. Light isan energy 
ow, so on a more general term, a lens can be defined as any 
object capable of changing the direction of energy Now. By 
this broader definition, even an electric wire is a lens as it 
Capable of changing the direction of flow of electrical 
energy. lenses communicate energy as prt of the principle 
‘hat all matter vibrate, all matter transit, and all matter 
receives energy. The universe changes energy sites with 
Tenses. Following this line of reasoning the universe could 
be viewed as a resonant crystal lens. 


[0012] This observation is important because the universe 
Js considered to be largely empty, the largest component of 
‘which is the so-called vacuum space. Since Nature seems to 
use the same geometrical organizing principle from macro 
to micro, 1 мирге that the Vacuum space must also be 
“erystalline”. Since the term crystalline is associated with 
material of which the vacuum space is substantially devoid, 
T will use an extended meaning of “structured when dis- 
cussing туману of vacuum space. 


[0013] The theory of “crystalline” vacuum space was 
introduced by Simhony (Simbony, M. (1990) The Electron- 
Positron Lattice Space, Cause of Relativity and Quantum. 
Effects, Physics Section 5, The Hebrew University, Jerusa- 
Jem, ad Simhony, M. (1994) Iavitation to the Natural 
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Physics of Matter, Space, und Radiation, World Scientific 
Publishing Co., London, UK.) Sinhony reasoned that three: 
dimensional physical phenomena must have three-dimen 
sional physical causes and explanations. 


[0014] He demonstrated that physical reality can be 
‘described by the lows of classical physics supplemented by 
the presence of a space lattice. This led 10 the development 
ofthe theory of an electron-positron lattice space (epola for 
shor) In the epo, bound clectron-positron pairs reside at 
the latice sits of a Tace-centered cubical “crystal” structure 
similar to that of NaCI crystals (Kennon, N. F. (1978) 
Pattes ia Crystals, John Wiley & Sons, New Yor. 


[0015] The epola theory allowed a physical explanation of 
ЭП yet unexplained postulates of quiatum mechanics and 
жашуу including the paci vave duality, the quantized 
‘ature of electron orbits in the atom, the clectromageetic 
radiation, the photon, and gravitational interactions as well 
as the relationship of electrostatic, magnetic and gravita- 
onal interactions. He demonstrated gravity to е а deriva 
tive of electromagnetism. 


[0016] There is a large body of evidence suggesting that 
‘he vacuum space is not empty at all. Experiments verify that 
the vacuum space contains am enormous residual buck- 
round energy (some examples are: Boyer, T. Н. (1985) The 
Classical vacuum (zero-point energy) Sciatic American 
7028, Haisch, В. Rueda, A. and Putholl, H. E. (1994) 
Beyond Emme’, The Sciences, 34, No. 6, 26-31, and B. 


[0017] Haiseh and A. Rueda, 1999) 00 the relation 
between zero-point field-induced inertial mass and the Eia- 
seine Broglie formula, Physics Letters A, in press), called 
zero-point energy (ZPE). The ZPE manifests as а pervasive 
and vast electromagnetic field called the zero-point field 
(ZPF). à dynamic feld, ZPF is a virtual plasma, with 
particles arising and disappearing of з background energy 
еМ serving as a baseline, or zero point, for all physical 
processes. The ZPE remains even at absolute zero. Simbony 
has described zero-point energy fications as analogous 10 
brownian motion of epola particles around their lattice sites, 
А potential alternative term for the lattice space is zero- 
pointed (ZPE) described in 1994 by Tisch, Rueda and 
Puibot (Haisch, B., Rueda, A. and шой, Н. E. (1994) 
Beyond Eemc2, The Sciences, 34, No. 6, 28-31). This area 
remains an active field оГ research. 


1901] Simbony also suggested that all particles of mater 
эле directly formed from the lattice space, the mechanism of 
Which remains undetermined. The present theory intends о 
answer this question in terms of lattice space. 


[0019] 1 propose that the vacuum space has a latior 
Structure similar o that introduced by Simbony this struc 
ture is a facecenterd cube having 27 lattice sites (FIG. 2) 
оп the lattice sites reside the elemental "particles" forming 
all particles of matter, These are “particles of energy” rather 
than particles of matter. 


[0020] 1 propose that the “particle of energy" of the space 
Tate, called here the subtle electron, 8 à spiral energy 
vortex tied into itself inthe form of a circumvolution css 
The circumvltion cissoid is a spiral tumn around an axis 
converging into an apex, in a self-imploding, self-sustaining 
Vortex motion (FIG. 3). The vortex pulsates und its vibration 
iis а function of (2 Øx, where Ø is the Fibonacci series 
‘number and x=0,7,2,3, the number of turns the circumvo. 
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tion ciscid makes. Once started up, such a vortex would 
rin practically indefinitely inside the space lattice 


[0021] The internal friction of such a space lattice must be 
So low that it would only be noticeable as а red shit in the 
Spectra of distant galaxies. The space lattice, Ше is con- 
Sütuent energy vortices, must also be a resilient structure 
‘with only limited compressibility. At the same time, it must 
sable of transmitting waves witb 
transverse displacement. In the absence of atomie oscilla- 
tors, the space lattice would be incapable of dissipating 
energy in the form of heat. 


[0022] Voices maintain their circular forms as well as 
their proportions and dimensions. The adjacent vortices 
have а coordinating effect that establishes axial alignment 
and rolling contact between vortices within the space lattice. 
In that sense, there i а great deal of similarity between 
crystals of material bodies and the structure of the space 
ийсе. I postulate that the space lattice is an incompressible, 
frietionless id made ош of cubes of units cells of subtle 
electron vortices. 


[0023] We can consider the space taice equivalent 1o 
motion. A space lattice in motion necessarily has inertia. 
Although шга i generally attributed to moving material 
odis it is actually а property of motion. Inertia s just the 
continuity of motion. Inthe case of vortex motion te inertia 
$ localized. Localized inertia ea also be called momentum. 
To account for the elemental particles of matier, we need а 
space lattice that is capable of moving, 

[0024] Anderson discovered in 1932, that when 1.02 MeV 
Photon energy is absorbed into the vacuum space, an clec- 
{ron-posiron рай can appear. this observation is explained 
here as a glimpse into the formation of elemental particles of 
matter, To become mater, energy must become more angu- 
1м. This hypothesis js derived fom the observation that all 
material expression is a type of crystal, and is the compound 
эп derivative of a fundamental triangular form which all 
the seven crystal systems can be derived (Kennon, N. E. 
(1978) Patterns in Crystals, Jobn Wiley & Sons, New York). 
The mechanics of this expression at the level ofthe space 
tics are explained as follows: As the enemy of electro 
‘magnetic radiation propagates through tbe space lattice, it 
polarizes the subtle electron energy vortices (for analogy see 
FIG. 1). Subsequently, the “energy particles" ofthe space 
Тайке, the subtle clcctrons, undergo a phase transition 
similar to the condensation of gases. This happens at the 
resonant frequency of the 102 MeV gamma radiation 
19028] The 27 subile electrons of the unit cell of space 
atis rearrange into a pyramidal segment of the cube (FIG. 
5) on six levels cach forming circles of vortices. An open-tlat 
presentation of the rearrangement is shown in FIG. 4. This 
пиле is the postulated smallest unit of matter ste that 
the cube is composed of six interlocking pyramids so the 
cube and the pyramid are resonant structures. Inside the 
pyramid, the sublle electron rings form a vortex capable of 
Circulating the fuid space lattice. The pumping action is 
driven by the self-sustaining, pulsating vortex motion of ils 
coastimen subtle electrons (FIG. 3). The overall shape Ба 
cone fiting inside the pyramid, The formation of matier 
follows the geometry af the space lattice (FIG. 5) and thus 
we may conclude that the space lattice provides the blueprint 
Tor matter 

[0026] Ап electron is produced when two such cones are 
joined in a tip-to-tip conformation (FIG. б). The poston is 
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made out of two vortices (cones) facing base-1o:base. The 
energy vortices which make up the electrons have а resilient 
vibratory structure which should he capable of vibrating 
Varios frequencies and modes. This would allow us 10 
account for the series of spectral lines, а signature of 
Sisorbing and emitting energy at various Ireqvencies. 


[0027] These complex vortex particles have a pumping 
«Леа and circulate the fluid space Тав: For the electron, 
the space lattice is drawn in polarly and expelled equator 
ion, the space lattice is drawn in equto 
у (FIG. 7) The direction of circu 
ation of fluid space lattice determines the positive or 
negative polarities. When in close proximity, a specifie How 
coupling veurs between the electron and positron (FIG. 7) 
Tt $ quite probable tbat a similar fow coupling exists 
between a proton and an electron inside the atom, although 
such coupling is sable in the case of the proton. This is 
likely а result of the different vibratory siructure of the 
vortex proton. 


[0028] The instability of the electmo-posiron pair is also 
derived from this model. The perfectly fining, counter- 
totaling cones of energy extinguish each otber with the 
release of a combined energy of 02 Mev. This results in the 
‘reconstitution of the respective unit cells of the space lattice 
slong with the release of the phase transition energy 


19029] The size of the subile electron is estimated based 
on the “nuclear radius" of 01 fm forthe electron, to be 
approximately 0.005 fm. Th lattice constant for the unit cell 
ol space lattice is approximately half of the “nuclear radius” 
of the electron, ie, 0.05 fm. This indicates that the space 
Tate Б quite dense compared to atomic bodies, 


[0030] The model explains the ataction of free electric 
charges as follows (FIG. 8): Opposite charges move towards. 
‘ach other. This movement is due to the equatorial circula- 
tion of fuid space tice from the negative charge lo the 
positive charge and the polar circulation of space latior 
fom the positive to the negative charge. The traction ofthe 
vortices pull the two partners together. The electrostatic feld 
between separated charges is defined as the low of the space 
Ласе from the protons to the electrons and the outside 
etura ow of space lattice Tram the electrons 1o the protons 
(Gee FIG. 8). This explanation will eventually lead to a 
Ihydcomechanical theory of electricity. 


[UOI] Interestingly, there is а net unidirectional Пом of 
‘uid space lanice in the axial direction of the free electric 
charges (FIG. 8) owing in st the negative pole and flowing 
‘uta the positive pole. if the charges have а steady parallel 
orientation, e.g, as in an electric condenser, then а pressure 
irent] must arise in the space latice around the oppo- 

Site poles of the condenser. To fully appreciate the signif 

cance of his conclusion, we must first examine how material 
bodies accelerate through the space lattice. 


[0032] Accelerating objects encounter resistance facing an 
increased pressure of the space lattice at tbe ront end and a 
reduced pressure at the rear end of the object. This situation 
is common to all propulsion methods which apply mechani- 
al force on the physical object. Therefore, it is logical to 
Suggest that а pressure differential of space laice at the 
opposite sides of material bodies is always accompanied by 
ıa change inthe rest or morion of such bodies. To obtain а 
propulsion fore, instead of exerting force on the physical 
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object we should transfer tbe space lattice that controls the 
behavior of the object from the rear end of the object to its 
front end. 


Too] 


Therefore, а sufficiently charged object in which 

llel orientation should behave 
eit should move toward the 
direction ofits positive pole. In fact, this happens due 1o its 
‘own generated space lattice pressure differential Now that 
te fundamentals are developed, the effect may provide the 
basis for a new propulsion and gravity cancellation method, 
sod may give us insights into the mechanism of gravitation. 
‘A ча utilizing such propulsion method could exhibit 
аспак acceleration аз it would meet по resistance from 
the surrounding space lattice. 


[0034] The theory also allows us to develop strategies for 
tapping into the energy ofthe space surrounding us. Sepa- 
fated charges in an «еше condenser cause 4 directional 
How of the uid space lattice. Conversely, if we could induce 
a directional low of the space latis, it would cause a 
Separation of charges in material objets. To explain bow 
‘Sich an eflect could be produced, fist the physical basis of 
‘magnetism must be explained. 


[0035] 1 have described the physical basis for the cleciro- 
static field as a flow of a space latice current from the 
positive charges xd back on the 


ouside to tbe positive charges [shall now explain bow these 
space lattice currents flow in an electric wire. The space 
ао flow which coanects the electrons fo the protons of 
the atoms in the wire becomes extended in the length of the 
‘wire. This i the same direction as the direction of movement 
of electrons which, in the current, low in the outer shell of 
the wire. The external return flow of the space lattice will be 
in the opposite direction in the space around the wire. This 
"ow constitutes the magnet Held. n a solenoid, the sur- 
rounding space lattice lows in the opposite direction relative 
"o the path of the electrons. The magnetic eflect will appear 
as citer N or S magnetic poles, The magnetic poles arc 
mirror images of cach other This suggests that а single 
комей magnetic pole cannot exist. 


[0036] Io the electrostatic fied, the outside space latio 
currents flow between electrically charged particles. The 
‘magnetic field, on the other hand exhibits a closed circuit 
flow of the space lattice along the path of a solenoid or a 
circuit, Electric and magnetic forces are produced by move- 
ment of the space lanice in spirals or whirls. 


[0037] An clctic charge and a magnetic pole do interact 
even though they do not apply any force to each other. A 
‘magnetic pole will bring about a directional orientation of 
the electrons in a charged object, while ап electric charge 
‘ill cause the electric polarization of the adjacent surface of 
S magnetic pole. 


[0038] The final question remains is the superimposition 
fof electrostatic and magnetic fekis on cach other, The 
practical significance of the interaction of axially oriented 
Electrostaric and magnetic fields is likely to be smal com- 
pared to their interaction at an angle. А transversal super. 
Imposition of a magnetic field on an electrostatic field will 
cause the distortion of both fields. The axial flow of the 
space latice between the electric poles, which is the physical 
basis for the electrostatic field, will be distorted, but its 
сааба will coatinue Similarly, the rotating space lat 
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tice, which is the basis for he magnetic field, will also Бе 
Зоне, lowing in irregular circus 

[0039] To study the transverse superimposition of electro- 
Static and magnetic felis, a shaped electrostatic feld must 
De created (FIG. 9). When a magnetic field interacts with the 
shaped flow of the space lattice, i could result in the 
formation of a space lattice vortex at the points where the 
two flows intersect. This is based om previous hypothesis 
that the space latice is an incompressible fuid, wherein the 
intersecting currents cannot penetrate but distort each oth- 
er's flow patterns, 

[0040] To expand this shaped electrostatic ficld into three 
dimensions, a pyramid is required. | bave already discussed 
the importance ofthe pyramidal geometry in the formation 
‘of matter. The pyramidal geometry may also be important 
for producing а space lattice perturbation, which is the 
‘equivalent of a magnetic field when it follows a rotational 
symmetry (eg, a vortex). 


[0041] If with transversally superimposed. electrostatic 
and magnetic fields а pyramid did indeed produce a vortex 
їп the space lattice, then the rotational How of the space 
tice should cause be separation of charges and an electric 
current in material bodies, as predicted by this theory. This 
means that under appropriate conditions a pyramid could 
become à power generator. 


[0042] For power generation in a pyramid, the source of 
The electrostatic and magnetic leks could potentially be the 
Earth. The earth has a high volage electric feld such that the 
carte surface is negatively charged while the atmosphere is 
positively charged (Feynman, R. P. (1964) Lectures on 
Physics, v2, 9-2, Addison Wesley, Inc., Palo Alto, Calif). 
The voliage ied is believed to be maintained by the Sun's 
radiation energy and/or cosmic ray energy and extends from 
the ionosphere tothe surface creating a potential difference 
of about 400,000 У. The Earth's electrostatic Held never 
seems to get depleted despite all the storm activities and 
discharging оГ energy. The voltage gradient is estimated 10 
Þe 200 V/m around the surface of the earth, The total energy 
reaching earth at any moment is about 700 MW (400,000 V 
multiplied by a current of 1800 A). The magr 
engi ofthe carth is about 05 Gauss and exhibits con- 
tinuous pulsations with main frequencies of 8 o 16 Tz 


[0043] Therefore, the cars electrostatic and magnetic 
ick could potentially be utilized o create a space lattice 
vortex in apd around a sufficienlly sized pyramid. This 
hypothesis has been tested experimentally. The earth’ elec 
час Бе was modeled as described ia the Examples. 

[0044] Therefore, there isa need for an improved method 


and apparatus for ibe conversion of electrostatic energy a$ 
‘scribed herein 


SUMMARY OF THE INVENTION 


[0045] Pursuant to this invention new techniques are 
described 1o produce directional currents in the space lattice, 
"The сштеп are induced ether Бу separated charges, prop- 
ely positioned magnetic fields or by the interaction of 
electrostatic and magnetic fields at an angle, specified by the 
Side angle of a pyramid. The induced space latio currents 
an be utilized to generate specific effects which may vary 
from propulsion, o gravity cancellation and power genera- 
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[0046] In particular an aspect of the present invention is 
а method producing directional currents in the space lice 
utilizing: 


[0047] (1) separated electric charges; and 


[0048] (2) the interaction of electrostatic and mag- 
теве fields, 


19049] In one prefered embodiment of the invention, 
electric charges arc separated in an oriented fasion, The 
‘orientation can be a parallel orientation. The orientation can 
be obtained in a capacitor. The capacitor can be used for the 
propulsion of a vehicle, The capacitor ean provide lift and 
Jateral movement control for said vehicle, 

[0050] The interaction of electrostatic and magnetic fields 
san be set up in a pyramid 

[0051] The interaction can produce a vortex ia the space 
pos 

[0052] The vortex can be tapped to produce electric 
Power, which can be obtained by wrapping a сой around the 
pyramid. 


BRIEF DESCRIPTION OF THE DRAWINGS 
[0053] The following invention will become beter under- 
Sood with reference to the specification, appended claims, 
snd accompanying drawings, where: 

[0054] FIG. 1 is a diagram showing the relationship 
between a spiral and a wave; 

[0085] FIG: 2 isa diagram demonstrating the geometry of 
the space latices 

[0056] FIG. 3 is a diagram demonstrating the cicumvo- 
tion cissoid; 

[0057] FIG. 4isa diagram demonstrating the smallest unit 
of matter; 


[0058] FIG. S is a diagram showing the rearrangement of 
the wait cell; 


[0059] FIG. 6 is a diagram exhibiting the structures of 
s E 
electro and positon; 


[0060] FIG. 7 is a diagram demonstrating the flow cou- 
pling of electron and positn; 


[0061] FIG. 8 is а diagram showing the attraction of 
electric charges 


[0062] FIG. 9 is а diagram showing the interaction of s 
Shaped clectrostati field with а magnetic field; 


[0063] FIG. 10 isa diagram displ 
the capacitors in the craft; and 


[0064] FIG. 11 is a diagram demonstrating the pyramid 
experimental setup. 


DE: 


ing the arrangement of 


CRIPTION OF THE PREFERRED 
EMBODIMENT 


[0065] Pursuant to this invention, novel methods are 
described to induce directional currents in the space lattice 
Which is postulated to be рап of the boundary conditions of 
the Universe, These methods are useful in providing for the 
conversion of electrostatic energy into а useful form. The 
"ist method relates to generating an unidirectional Row of 
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the space tio which could be useful in cancelling gravity 
and generating а propulsion бока, A possible configuration 
foc Keeping the changes separated and stored is in the form 
of a capacitor. The shape of the capacitor and the body of 
Such device is important for optimal performance. А pyra- 
‘mids or conical shape is preferred for the signent of the 
capacitors (FIG. 10) Optimally, the shape of the capacitor 
follows the shape of the caf 


[0066] In FIG. 10, tbe pyramid 100 is surrounded by a 
detector сой 102 which is in tum connected to an oseillo- 
Scope 104. In the experimental setup shown, the feld is 
established by stop plate 106 and ground 108 connected 
toa source of DC electrical energy ПО. 


[0067] The conductive clemens of the capacitor are lay- 
ered into the pyramidal or conical segment of the hull of 
Such cra. Optimally, there should bo several layers of 
negatively charged conductors on the ouside while single 
layer of positively charged conductor in the inside of the 
caf, All conductive elements should be carefully insulated 
in order to keep the charges inside the capacitor. 


[0068] Inthe center of the сай, а conductive, insulated 
pole is mounted such that the pole extends ош into Ше 
Exterior at the top ofthe craft. The tip of that pole has a metal 
ball mounted on which is also positively charged. When all 
vs capacitor plates are charged, they induce an unidirec- 
tional upward low of the space tico. This means that the 
space lattice pressure above the craft will be higher than the 
Space lattice pressure at the bottom of the craft. This pressure 
dilferential i unstable and progresses towards an equilib 
rium И will grab the craft and propels it forward in order lo 
йам the pressure gradient. This requires that a sui 
jn is that about 
every gram of aa object. The capacitors 
incorporated into the bull will give control over i 


[0069] To obtain directional control over all three axes of 
movement, three capacitors need to be mounted at the 
bottom of the стай арап from each other These capacitors, 
could take the shape of a ball and would be mounted on 
retractable shafts, Tho top half of the capacitors would be 
positively charged while ihe botom half i negatively 
Charged. When in fight, the capacitors are retracted and 
charged based on the needs of directional control. То achieve 
forward movement, the charges оп one capacitor facing the 
direction of the desired path should be diced relative to the 
oiher two capacitors. This would make the craft tilt Forward 
Sod мап moving in that direction. An alternative method of 
lateral directional control could be obtained by dividing the 
capacitor bank in tbe hull into segments which segments 
could be charged individually. 


19070) Upon landing, the three ball capacitors would be 
protracted on their чїй and serve as landing gear. On 
Tanding, they would be discharged because the earth is the 
geler ground. On launching, the main capacitors of the 
Бойу would be activated causing a lift-off, The three capaci- 
tor landing gear would then be retraced and charged up so 
that they can function for lateral directional control. On- 
board static generators would supply Ње voltage required for 
the operation of the cra 


[0071] The most significant aspect of this type of propul- 
Sion system would he the oss of inertia during acceleration. 
Inertial forces pose great obstacles to improving the perfor 
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mance of current propulsion techniques. Since we are now 
in conto of the space laltice surrounding the eat, й will 
encounter no resistance from the space lattice. The passen- 
gers of such craft would fel no forces acting upon their 
bods even if the crat achieved enormous accelerations, 


[0072] This overall design is suitable for the development 
‘of a wide range of transportation vehicles, rom automobilke 
type to arca and spacecraft. The impact of such a tech 
nology on our economy would be enormous. We could 
limine a major factor im environmental pollution, the 
generation of greenhouse gases which place a great stress on 
Ош ecosystem. 1а the United states, 66% ofthe greenhouse 
gases are produced by transportation vehicles ad just 34% 
by power generation. The signs of global warming and the 
deterioration of the ecosystem are visible from every direc- 


[0073] The developing countries are bent on establishing 
the same economical model evolved in the developed coun- 
iris representing about 16% of the world population 
Worldwide mass deployment of our current energy teh 
nologies would most likely cause an environmental catas- 
trophe which may terminate higher life-forms on this planet 


[0074] This makes it very important that the focus of our 
energy sector shifts towards renewable, non-polluting 
Sources of energy. The subject invention offers a solution in 
this regard. The transversal interaction of electrostatic and 
magnetic fields in and around a pyramid offers the potential 
to lap imo the eleetomagnetic field of our planet. 1 have 
found that a pyramid becomes a power generator when the 
electrostatic voltage field gradient of the earth is reproduced 
around it, Tapping te energy field was as simple as placing 
э coil around the pyramid. 


[0075] The optimal size production pyramid is likely 
going to be arge. The optimal material composition may be 
етме layers af metal and dielectric to maximize the 
{otal amount of charges the pyramid can hold. This is 
importam for increasing the performance of the pyramid, A 
сой is then wrapped around the pyramid 1o lap into the 
generated field The orientation of the pyramid to the mag- 
"ic North pole does not seem to be а prerequisite for 
operation. Such a pyramid generator will be called the 
pyramitron. 


[0076] The following Examples ilustrate the features and 
advantages of the subject invention. Accordingly, it is lo be 
understood that the description in this disclosure is 10 
aciliate comprehension of the invention and should not be 
‘construed to Ший the scope thereof as persons skilled in the 
art can, in light of this disclosure, generate additional 
embodiments without exceeding the scope or departing from 
the spirit of the claimed invention 


EXAMPLE 1 
[0077] Demonstration of the pyramitron: For the experi- 
ments, have randomly selected a on-foot base length foam 
pyramid from a pyramid vendor (The Pyramid Project, Ft 
Wayne, Ind.) The outside ofthe pyramid was covered with 
aluminum foil. The pyramid was placed on a 22 insulating 
Polyethylene platform equipped with an adjustable height 
252" size aluminum top plate, Yo" thick (FIG. 10). The 
height ofthe aluminum plate was adjusted a$ needed and 3 
gap of 1 34" between the plate and the tip of he pyramid was 
ised in the experiments. 


US 2001/0032905 A1 


10078] A high voltage (HV) CRT power source producing 
30 KV DC was taken from a television sel. 1 have assumed 
tatam actual energy producing pyramid should be relatively 
high in order to obtain a large voltage drop from its tip to the 
ground. Therefore, assuming a height of 150 m for a lifesize 
Pyramid and а voltage drop of 200 V/m near the surface of 
"bc Earth, the 30 KV voltage i in the range of the voltage- 
drop expected for the height of a practical size pyramid. 


[0079] The positive pole was attached to the top aluminum 
plate. This simulated the positive charge of the atmosphere. 
‘One comer of the pyramid was attached to the negative pole 
ofthe high voltage power source, while the opposite corner 
of the pyramid was grounded. This setup served as а model 
for the electrostatic field distribution around a potential life 
sized pyramid. 


[0080] As controls, cider uxt" sheet af aluminum foil or 
эп aluminum foil-covered box, having the main dimensions 
OF the test pyramid (11567), was used as a negative pole. 
The detector coils were made by winding up à 24 gauge 
enamel-coated magnetic wire (20 tums, approximately В ст 
diameter). A Tektronix high-frequency oscilloscope, model 
202236 was used for signal acquisition and analysis. 


[0081] The fst set of experiments were control measure 
ments with the box of the same height and base lengths as 
the test pyramid. The detector сой was placed on the op ot 
the box Measurements were taken with and without hc igh 
voltage applied. One corner ofthe box was attached to the 
НУ power source (negative pole) and the opposite corner to 
the ground. The same arrangement was used for the lat 
square (1x1) foil. The peak-to-peak signal amplitude for the 
Бох was 8 mV and the signal frequency was 2 МИ For the 
fat foil sheet, the signal amplitude. was 12 mV with a 
frequency of ГАЗ MHz. The signal form was of a decaying 


[0082] When high voltage was applied о these shapes, a 
Signal amplitude of 14 mV was obtained for the flat sheet 
and a 16 mV for the box. The signal frequency was 154 
MHz for the Mat sheet and 2 MHZ forthe box. The wave 
forms were of decaying sine waves ia all these experiments. 


[0083] When the pyramid was tested without HV, the 
peak-to-peak signal amplitude was measured at 60 mV with 

‘frequency of 2 MHz. The wave form was different from 
‘hose of the control experiments; it was a modulated, decay- 
ing sine, When the high voltage was applied, tbe signal 
amplitude increased up o 180-200 mV, while the Frequency 
remained at 2 MH. The pyramid produced a signal intensity 
significantly higher than the controls. When 3 metal (al 
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minum) pyramid of the same size (wall thickness Ye inch) 
‘vas tested in the same high voltage field using the same 
detection сой, а voltage of 1-1.5 V was detected at the 
frequency of 2 MHz 


[0084] The experiments confiemed theoretical assump- 
tons about the pyramidal shape's ability to cause prb 

tions in the space lattice when the pyramid is placed in 
transverse electrostatic and magnetic elds. The resulting 
space lanice vortex causes a separation of charges in the 
detection coil producing a voltage signal greatly exceeding 
control levels. Control values for the flat shect and the box 
"n the electrostatic field were at the level of the background 
moise. Thus, when the electrostatic and magnetic fields 
intersected at 90° or OF, по eflect was observed. However, 
"when the fields intersected at an angle defined by the 
pyramidal shape, a large signal was produced. The pyramid 
B clearly instrumental in generating the signal. This finding 
provides the second experimental proof for the present 
theory of electric polarities. It also demonstrates that poten 

tially, we may be able to tap ino the electromagnetic field 
of our planet and draw electric energy. The practical impli- 

cations of this finding are enormous 


1 claim: 

1. A method producing directional currents in the space 
Janie utilizing: 

(9) separa 

(b) the interaction of electrostatic and magnetic fields: 

2. The method of claim 1 wherein said electric charges are 
separated in an oriented fashion, 

з. The method of claim 2 wherein sid orientation is 3 
parallel orientation. 

Ч. The method of claim 3 wherein said orientation is 
obtained in э capacitor. 

З The method of chaim 4 whe 
for the propulsion of a vehi 

%. The method of chim S wherein said capacitor is 
providing Lin and lateral movement control for said vehicle. 

7. The method of chim 1 wherein interaction of electro- 
statie and magnetic fields js set up in а pyramid, 

3. The method of claim | wherein said interaction is 
producing а vortex in the space tice 

9. The method of claim В wherein said vortex can be 
tapped to produce electric power. 

10. The method of claim 9 wherein said electric power is 
obtained by wrapping a сой around the pyramid. 


electric charges; and 


in ssid capacitor is used 
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en ABSTRACT 


А method for propulsion that does ot consume fuel. The 
‘method involves the modification of the dispersion force 
(Ge, van der Waals) that arises between particles, such as 
пеш moms. The method comprises generating a lifting 
force by subjecting a plurality of confined particles to a 
rigger acceleration, exposing the particles to an amount of 
electromagnetic radiation tha is suficient 1o induce the 
наа force to (1) exhibit relatively long ange interactions 
and (2) increase the momentum of the particles, and then 
transferring st least portion of the inerease in momentum 
wa vehicle. 
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METHOD FOR PROPULSION 


STATEMENT OF RELATED APPLICATION 


[0001] This application claims priority of U.S. Provisional 
Patent Application 601508,658, which was fled on Aug. 4, 
2004 and ıs incorporated by reference herein. 


FIELD OF THE INVENTION 


[0002] The present invention relates generally to propo 
sion systems 


BACKGROUND OF THE INVENTION 


[0003] Sixty-six years after the Wright brothers made their 
Trt, sustained powered ight, Neil Armstrong walked on 
the Moon. Incredible progress to be sure, but can this pace 
of innovation be sustained? Will we soon visit neighboring 
planets or the nearest stars? Can we seach these destinations 
‘with the technology that got us to the Moon? If we can't, 
‘what propulsion technologies might be able to take us 10 
‘hese unthinkably remote places? 


[0004] Curent propulsion technology is based on an 
aetion-reaction principle, whereby a gas is expelled at high- 
Spoed to propel а payload in the opposite direction. This 
technology is typically embodied as a chemical rocket 
engine. While a payload can be rapidly accelerated using a 
chemical rocket, fuel is quickly consumed ta develop the 
required thrust. To illustrate the problem, consider that if a 
spacecraft could be powered to achieve а constant accelera- 
tion of only 1 g, the їр from Earth to Mars would require 
aot 2-4 days İn fact, modern chemical rocket engines са 
achieve accelerations much greater than 1 g. But even at 1 
1 the fuel would be exhausted within minutes. As а conse- 
quence, the wip to Mars from Earth via chemical reket 
takes about six months, 
[0005] With current chemical-racket technology, most of 
the weight at launch is fuel. For example, a typical choice for 
a mission to Mars would involve the Boeing Delta П 7925 
ог 7925H rocket stapes, In its common configuration, the 
RS-27A engine of the Delta П first stage, along with an 
ооо mine strap-on sold rocket motors, will have a mass 
of about 285,000 kilograms at lunch. But ofthis mass, only 
slightly more than 1000 kilograms will reach Mars. 
[0006] As noted above, the delivery af several tons of a 
payload io Mars via chemical rockets is contemplated tn 
e about six months, with total mission duration of about 
е majority of transit time, astro- 
тий» will be weightless, which is known to adversely affect 
the human body. Furthermore, the astronauts wil be subject 
to exposure from harmful radiation. Additionally, the pros- 
posts of mounting а rescue or recovering from a serious 
malfunction are slim due to the transit times involved 


[0007] And the distances involved in interstellar travel are 
So large that with this technology, a trip 10 even the nearest 
Star systems would take hundreds to thousands of years. 

[0008] It seems clear dut current technology does not 
provide a means to manned exploration of the Solar System 
for beyond. That being the case, can technological 
approaches be conceived that wil send spacecraft from the 
Earth to destinations within the Solar System ina matter of 
days or weeks, аз opposed to years or decades? Any such 
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approach will face a daunting technological requirement. 
Namely, in order to drastically reduce trave! time to “neigh 
boring” planets and “nearby” stam, exceedingly lano 
velocities must be achieved velocities that are on the onder 
of a significant fraction of the speed af light. 


[0009] Proposals that meet this mission time requirement 
will, therefore, typically require what can only be described 
тв “Гиан” technologies, From a feasibility perspective, 
perhaps the most “promising” of those technologies that 
have been proposed js the matter-animatter drive. When 
combined, matier and antimatter will completely annihilate, 
releasing unfathomable quantities of energy. But even if we 
wene able to develop a matter-antimater drive, its use should 
be proscribed. The reason is that if antimatter were to leak 
iom its containment chamber while in the vicinity of Earth, 
there is a distinct possibility that the resulting energy release 
would destroy Earth or at least cause the extinction of all life 
hereon. 


10010] Another exotic propulsion technology is the “solar 
sail” Although solar sails can produce momentum by 
reflecting а portion of the light that they receive from the 
sun, this approach, on its own, does not offer а solution to 
the problem of achieving interstellar or even interplanetary 
‘ravel, More specifically, in order to deliver space probe 10 
a nearby star i less than a century, the sail must be driven 
by laser light aimed at it throughout the trip, The power 
requirement for the laser, which would be located on Earth, 
‘son the order of hundreds of thousands of teats, For the 
sake of comparison, he current planetvide consumption of 
electricity is on the order of about 1 terawat And this 
approach has а further complication. Namely, he craft must 
be slowed from a non-trivial fraction ofthe speed of light 10 
orbital velocity at is final destination using Tight that is 
coming from earth, This would require the coordination of 
Very complex maneuvers ha, if not cared out comecty, 
might result in the destruction of the ecosystem of the 
destination planet. 


[0011] In the ate 19905, NASA established and funded a 
Program, now defunct, called the “Breakthrough Propulsion 
Program." The program's charter was to evaluate entirely 
new propulsive principles that would enable interstellar or 
Tees interplanetary travel Technologies under consideration 
included the Schicher thruster, Deep Dine Energy, Pod- 
Klenov gravity shielding, Роба воч force-beam, transient 
inerti, coupling between electromagnetism and spacetime, 
gravity modification schemes, anomalous heat ellc, Bief. 
cld-Brown elect, warp drives, wormboles, high-frequency 
rivitational waves, superluminal tunneling. the Slepian 
Deive, and the quantum vacuum (e.g, dynamical Casimir 
eet, ele). 


[0012] Unfortunately, none of these approaches were 
deemed to be promising. For example, one study pertaining 
to the quantum vacuum concluded that the acceleration of a 
spacecraft propelled by the dynamical Casimir effect would, 
filer ten years under acceleration, be traveling at 0.1 meters 
per second 


[0013] In ight of the foregoing it seems likely that an as 
Yet unidentified propulsion technology will be required to 
make routine, manned interplanetary and interstellar travel a 
realy, 
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SUMMARY 


[0014] The illustrative embodiment of the present inven- 
tion is a system and method for propulsion that avoids some 
of the drawbacks of the prior am. Unlike conventional 
propulsion technology, the propulsion system described in 
{his specification does not consume fuel although there is an 
energy requirement) In fact, the system does not even use 
Tuel. as the term is commonly usc 

[0015] The illustrative embodiment is grounded in 
accepted physics principles, albeit leading-ealge theoretical, 
experimental and applied physics. The propulsion method 
does not violate basie physical “laws,” such as the conver- 
sation of momentum. The equations оп which the propulsion 
System is based are clearly established in the art, although 
extended toa domain of applicability and mode of use that 
thas not oon previously contemplated. 

10016] The propulsion system operates by modifying the 
dispersion force (ie. van der Waals) that arises between 
particles, such as neutral atoms. The following two discov- 
ies by the inventor enable the propulsion system: 


[0017] (1) The dispersion fore interaction between any 
wo neutral atoms is affected by the presence of an 
external gravitational field in a way that results in a 
repulsive force upon the atomie pair. 


[0018] (2) The distortion of the dispersion interaction 
described above, which is usually quite small and is 
proportional to ie number of atoms present, can be 
magnified by many orders of magnitude. This requires 
"bat (a) the atom-atom interaction to be transformed 
from a relatively shorerrange interetion to а rei 
tively lngerrange interaction; and (b) a very large 
number of ams are present for mutual interaction. 


19019] A method in accordance with the illustrative 

embodiment of the present invention comprises: 
[0020] gencraring a lifting force by subjecting a plural- 
ity of confined particles to a tigger acceleration: and 


[0021] exposing the particles 1o an amount of electro- 
‘magnetic radiation that is suficient to induce the ting 


force to: 
[0022] (î) exhibit relatively long-range interactions; 
and 
[0023] (î increase he momentum of the particles; 
and 
[0024] transferring ot least a portion of the increase in 


momentum to a vehicle. 


[0025] To begin the propulsion cycle, the particles must be 
Subjected о acceleration, that is, the “rigger” acceleration. 
This can be accomplished, for example, by supporting а 
craft that contains the propulsion system in a gravitational 
field (е. the стай cannot be in free fill). Ог, acceleration 
can be kinematic, such as by rotating the cra or using a 
conventional propulsion system to accelerate the craft. The 
Torce is referred to as a “bing” force because i's direction 
is opposite to the weight of the panicles, 


[0026] 1а the illustrative embodiment, the particles are 
neutral atoms, the atoms are confined in an atomie trap, and 
a Jaser provides the electromagnetic energy that is required 
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to transforma the atom-atom interaction from a short-range to 
at long-range interaction and to increase the momentum of 
the atoms 


[0027] Some of ihe increase in momentum of the atoms is 
transferred 1o a vehicle, such as а spacecraft This transfer of 
momentum propels the vehicle. In the illustrative embodi- 
тем, this is accomplished by letting the atoms work against 
ûû piston, which in turn impacts against а рап of the vehicle, 
Atoms hat hit the piston are recycled o be temi trap for. 
the next propulsion cycle. 


[028]. Several points of explanation or definition will be 
useful in understanding the illustrative embodiment of the 
present invention and sts underlying principles 


[0029] The tern “long range” interaction ог force usually 
describes а force that decays with distance as IR", where n 
3 a positive number. The terim “short range" interaction or 
force usually describes a force that decays with distance as 
хдр Those conventions are not followed in this disclo- 
Sure. Rather, for the purpose of this disclosure and the 
appended claims, terms that “short range" and “long range" 
are comparative or relative terms, For example, the language 
“inducing the Titing force to exhibit relatively long range 
imeractions™ means that the lifing force is induced to 
exhibit a relatively longer range interaction than is normally 
he case! 


[0030] Since the momentam that is donated by the par- 
ticles propels the vehicle, there might be а tendency to 
‘characterize the particles as "fue" But the particles are not 
“fuel” in any conventional sense of that term, They simply 
serve as a “momentum exchanging clement.” 


[0031] Itis important to recognize that the particles are not 
accelerated by the wall of the spacecraft but, rather, by their 
mutual dipole fields (van der Waals force] as distorted by the 
опг» acceleration (gravitational or otherwise). In other 
‘words this method does not violate the action-reaction law, 
since the motion of the particles is not doe to action of 
Vehicle upon them. 


[0032] An example of “action of the vehicle” on the 
particles is if the atoms were accelerated due to an explosion 
Tn the trap In that case, Ве net of all intemal forces on the 
System would be zero and, at the end of the process, the craft 
Would not gain any momentum. In accordance with the 
‘Musrative method, however, the atoms accelerate towards 
the piston, ete., independently of the vehicle and do transfer 
‘net amount of momentum 1o it during impact 


[0033] The liting force that is “generate” by the method 
Js not a new force. Rather, it is simply the vertical compo- 
nent of a known intermolecular force; in particular, the van 
der Waals fore. This vertical component arises from an 
asymmetry in the van der Waals foree that results from the 
introduction of a gravitational field (or acceleration). There 
would be no such asymmetry, nor vertical component of 
Torce, in Пи space-time. 


[0034] This result that the interaction potential between 
fro neutral atoms in their ground state depends upon the 
position of the atoms im a gravitational ied. is new. 
Previous studies pertained to the distortion ofthe field of wo 
point charges, not two dipoles (atoms), While this "new" 
foree is measurable with presently existing technology, 
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harnessing it such as to lift an object, is not feasible, since 
this force amounts to an exceedingly small correction to the 
total weight of each atom. 


[0035] 1s useful to note that using many such atom pairs 
oes not improve this situation, because that does not result 
in э larger force per atom, The reason for this is that he 
interatomic energy is а function, to à age power, of the 
reciprocal of distance. In other words the atom-atom dis- 
persior-luce interaction is a realivcly short-range force. As 
consequence, the total “lifting” force on a large number of 
‘toms is increased only minutely with respect to the ling 
force acting on just one pair of atoms. That is, ifthe number 
оГ atoms is N, there will be about N pairs (for N»»1) to 
consider, but the mass of the system also goes up as М. So, 
there is no gain realized by adding atoms. 


[0036] Critical to the present invention is the inventor's 
recognition that if this newly discovered “effective force" 
could be transformed from a relatively short-range interac- 
"ion into relatively long-range interaction, the ing farce 
that is available wouk be greatly increased. In particular, if 
particles could be made o interact over the long range, then. 
the total energy ofthe system results from the interaction of 
every particle with all other particles present For lane 
groups of particles (N>>1). the interaction grows as N^ 
‘while the total mass of the system is only growing propor 
tionally to N. As a consequence, a large gain in energy can 
be realized by using lage groups of particles 


[0037] A mechanism for transforming relatively short 
ange interactions into relatively long-range interactions was 
theoretically discovered several years ago and has been 
reevaluated more recently as а way to introduce unusual 
‘behaviors in а cloud of trapped atoms. See, Kur et a, 
“New Regimes in Cold Gases Via Lasoinduced Long. 
Range Interactions”... The method involves isotropic 
illumination of atoms by lasers. That technique, with several 
modifications, is lized in conjunction withthe illustrative 
embodiment 


[0038] As previously noted, the present propulsion system 
and method overcomes a key drawback of chemical engines; 
namely, the fct that at some point, the fuel is expended. In 
aecondance with the illustrative embodiment of the present 
invention, i i possible to maintain acceleration without 
expelling high-speed gases. In other words, the propulsion 
System docs not require Tuel. Alternatively, ithe “particles” 
are considered to be “fuel,” then there is no consumption of 
Tiel due to the proces 


[0039] As previously mentioned, tbe illustrative propul- 
Sion systems and methods described herein ae not energy 
free, In particular, to achieve the required transformations, 
an intense radiation field, such as can be generated by 
powerful lasers, must be developed throughout he region in 
‘which the particles are trapped. In the case ofa craft destined 
for extremely long interplanetary or interstellar hts, the 
energy required to power the lasers is obtained, for example, 
from an onboard nuclear reactor, akin lo the reactors 
powering some submarines. 


[0040] The propulsion system described herein has many 
applications. In particular, in addition to its use as a propo 
Sion system for spacecraft. it can be used to 

into Jow carth orbit without requiring orbit 
thermore, a small version of the propulsion system could be 
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attached to literally any item (eg. a pallet of goods, a 
railroad car, ete.) so that the item could be readily moved 
Сево in а warehouse, loaded onto a cargo ship, ete) as 
needed. The propulsion system сап, of course, also be used 
im conventional aircraft 


[0041] Additionally, the present propulsion system can be 
‘Used to supplement a main, conventional propulsion system. 
In foc this would facilitate phase-n to replace conventional 
technologies. For example; а propulsion system in accor 

dance with the illustrative embodiment that is not suffi 

‘ently powered to bring а cra to а hover could be used 10 
electively reduce the mass of the crah, thereby improving 
{he fuel consumption of the main propulsion system. Alter- 
natively. i could be used as а supplemental system for 
emergencies. 


BRIEF DESCRIPTION OF THE DRAWINGS 
[0042] FIG. 1 depicts distortion in the spherical symmetry 
‘ofthe field of a simple charge, as caused hy the presence of 
a gravitational field. 

[0043] FIG. 2 depiets distortion in the cylindrical symme- 
чу of the field of а classical dipole, as caused by the 
presence of a gravitational field. 


[0044] FIG. 3 depicts a propulsion system in accordance 
‘ith the illustrative embodiment ofthe present invention: 
[0045] FIG. 4 depicts the propulsion system of FIG. 3, 
‘wherein lasers are illuminating confined particles. 


[0046] FIG. 5 depicts the propulsion system of FIG. 3, 
wherein particles impact against an elastically-Þound piston. 
[0047] FIG. 6 depicts the propulsion system of FIG. 3, 
‘wherein panicles are pumped back to a reservoir for use in 
п subsequent propulsion cycle 

10048] FIG. 7 depicts à method in accordance for propul- 
Sion in accordance with the illustrative embodiment of the 
present invention 


[0049] FIG. 8 depicts a schematic of a vehicle that incor- 
porate the propulsion system of FIG. 3. 
[оо] FIG. 9 depicts а schematic of the nuclear power 
Subsystem of the vehicle of FIG. 8. 

DETAILED DESCRIPTION 
[0051] This Detailed Description proceeds with Section 
11, which provides a description of propulsion system 100. 
and а method for propulsion in acconfance with the illus- 
trative embodiment of the present invention, Section 12 
discloses a vehicle that incorporates propulsion system 100. 
The remaining sections, which include Sections 2.1-2.4 and 
- provide а theoretical development fr propulsion system 
100 and performance estimates 
14 Propulsion System 100 
[0052] FIG. 3 depicts propulsion system 100 in accor 
dance with the illustrative embodiment of the invention 
Propulsion system 100 includes particles 102, chamber 104, 
piston 108, sources) of electromagnetic radiation 110, 
return line(s) 112, and pumps) 114, interrelated as shown. 
[0053] FIG. 7 depicts method 700 for propulsion, which 
can be used in conjunction with propulsion system 100. In 
accordance with operation 202 of method 700, a plurality of 
particles are confined. 
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[0084] FIG. 3 depicts propulsion system 100 at the begin- 
ning phase of the propulsion cycle. Particles 102, which in 
Some embodiments ate ground-state atoms, are confined in 
particle trap 106 of chamber 104 in known fashion and in 
accordance with operation 702. 


[0055] In operation 704, particles 102 are subjected to a 
rigger acceleration. This сап be accomplished, for exampl 
by supporting propulsion system 100 in a gravitational field. 
Assuming propulsion system 100 is im a vehicle, such 
Support is provided, for example, if the vehicle is at rest on 
{he surface of the Earth or in flight, as ong the vehicle is not 
in fre Tl. In some alternative embodiments, the trigger. 
acceleration can be kinematic, such as by rotating the стай, 
огу using a conventional propulsion system to accelerate 
the en 


[0056] At operation 706, tbe particles are exposed 1o an 
amount of electromagnetic radiation that is suficient to: 
[0057] 1. induce an effective inter-particle force that 


arises between said particles to exhibit long-range 
interactions; and 


[0058] 2. increase the momentum of he particles. 


‘This operation is depicted in FIG. 4, wherein sources of 
‘electromagnetic radiation 110 ("EM sources 110°) are 
activated and directed toward particles 102. In some 
embodiments the EM sources are high-power lasers, In 
е FIG. 4,10 EM sources 110 are shown. Depending 
‘upon the power required Tor а given embodiment, far 
more EM sources might be required. Power require- 
ments for driving the propulsion system are described 


[0059] The EM radiation causes an upward acceleration of 
particles 102 with respect to a vehicle, etc., that houses 
propulsion system 100. In the cie of an ideal propulsion 
System, particles 102 remain trapped in place (in particle 
ap 106) as they mutually interact and the cra is седе 
ated upward by the reaction of the atoms themselves against 
whatever forces are used to keep them in шар 106. 

[0060] It is possible, if nor likely, that once particles 102 
ме accelerated by conducting operations 704 and 706, they 
Will escape from particle trap 106. This is a non-ideal 
situation, whieh yields less than the ideal momentum. But, 
if panicles аге allowed to escape, this relaxes the constraints 
оп particle traps 106, That is, suitable traps can be readily 
constructed with existing technologies. See, eg. H. J. 
Metcalf and Р van der Straten, Laser Cooling and Trapping 
(Springer, М.Ү, 1999), p/w ale mit ейел веш 
project2/project 02. vandp him. These references describe 
euer fr tapping dom at extremely iw mper 


[0061]. Although it is necessary for the generation of the 
ting fore ise iti desirable to p particles а very low 
temperatures because the thermal speed ol, for example, 
atoms, even at mom temperature, is comparable o the 
‘maximum spoods that can be obtained by this method. Ii, 
therefore, “easier” to iluminate the stom for an appropriate 
length of time i they are not moving at very high thermal 
speeds, 

[0062] Continuing with the description of method 700, 
operation 708 recites impacting the accelerated particles 
against a surface, thereby transferring some of the momen- 
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tum of the particles to the surface. This operation is depicted 
in FIG. 5, wherein particles 102 impact piston 108 ar high 
speed. 

[0065] Piston 108 functions as a shock absorber. That is, 
the piston provides an arca against which particles 102 can 
impact and which сап transfer momentum to the vehicle 
non-destroctively at every forward stroke. In propulsion 
‘stem 300, non-destructive momentum transfer is indicated 
by spring 116, which elastically couples piston 108 to a 
vehicle. Shock absorber technology for aerospace applica- 
tions is well developed within the context of pyrotechnic 
release technology: See, eg, N. Butterfield, Pyrotechnic 
Release Devices, in Space Vehicle Mechanisms, P. Conley, 
Ed. (Wiley, N.Y., 1998). 


[0064] As illustrated in FIG. 5, in propulsion system 100, 
аз piston 108 moves upward. retum lines 112 are accessed. 
The etum lines provide a route back а particle trap 106. AS 
particles move away from piston 108, the piston drops back 
{oa sented position against chamber 104. 


[0065] FIG. 6 depicts particles 102 in return lines 112, 
being pumped via pumps 114 toward а gas reservoir (not 
depicted) for reuse in a subsequent propulsion eyele. The 
propulsion cycles occur at a rapid and substantially continu- 
Ош pace 


[0066] Itis very important to recognize that in propulsion 
system 100, and in accordance with method 700, particles 
102 are NOT being accelerated by the walls of the vehicle 
ог by the chamber in which they reside. Rater, they are 
accelerated by their mutual dipole fields, as distorted by 
vehicle acceleration (Le. gravitational or otherwise). There 
js, therefore, no conccm that this scheme violates the 
‘ction-rseton la, since the motion of particles 102 is NOT 
Фе to an acton upon them by the vehicle. 


[0067] An example ofa situation in which the walls of the 
vehicle are acting on panicles 102 is if the particles were 
accelerated by an explosion in chamber 104. In such a ease, 
the net sum of all иеги forces on the system would be zem 
and, atte end of the proces, the vehicle would not gain any 
net momentum. But using the methods and apparatus 
described herein particles 102 are accelerated toward piston 
108 INDEPENDENTLY of the vehicle and, on impoct, 
transfer a net amount of momentum 1o it 


1.2 Vehicle Incorporating Propulsion System 100 


[0068] FIG. 8 depicts vehicle 800, which incorporates 
propulsion system 100 in accordance with the illustrative 
embodiment of the present invention. As depicted in FIG. 8, 
vehicle 800 includes propulsion subsystem 100, nuclear 
power subsystem BIO, crew quarters 830, and shielding 840, 
‘aged shown. 


[0069] The presence of nuclear power subsystem 810 
requires the use of shielding 840 co protect crew quarters 830 
and propulsion subsystem 100. Those skilled in the art will 
Þe capable of designing and building shielding suitable for 
this purpose. 


10070] The purpose for nuclear power subsystem 810 is 10 
generate electricity to power EM source(s) 110. Nuclear 
Power is used as a power source due to the ability of a 
lear reactor o provide continuous power for extended 
periods of time (eg, several years, ete). Operation of 


US 2007/0007393 A1 


nuclear power subsystem 810 is described in more detail 
‘below in conjunction with FIG. 9. 


[0071] Propulsion subsystem 100 couples to shielding 
840, which receives momentum transfer from piston 108 
(see FIGS. 3-7 and the accompanying deseription). This 
substantially continuous transfer of momentum from par- 
ticles 102 to piston 108 to vehicle 800 (e.g. shielding 840) 
drives the vehicle: 


[W072] 1а the embodiment that is depicted in FIG. 8, 
propulsion subsystem 100 js disposed an end of vehicle B00, 
This location draws maximum advantage from a rotational 
rigger acceleration while providing the crew, in crew quar- 
ders 830, with appropriate gravity like conditions 


[бтз] FIG. 9 depicts an embodiment of nuclear sub- 
System 810 suitable for use to provide electricity o drive 
ЕМ sources 110 (elses, ete.) in propulsion subsystem 
100. The embodiment that is depicted in FIG. 9 is a direct 
Rankine cycle continuous power system, (See, eg М. W. 
аеш, "Models for Multimegawart Space Power Sys- 
tems,” Sandia Report SANDSG-2742 (June 1990). This type 
of system is suitable for use with vehicle 800 due to its 
ability to provide continuous power for several years. 


[0074] Nuclear subsystem 810 includes nuclear reactor 
512, separator 814, turbine 816, raditor 818, pump 820, 
generator 822, and power conditioning unit 824 


[0078] Reactor 812, which is liquid metal cooled. boils 
Potassium and sends the satute vapor lo turbine 816 for 
power generation, Since the Mid leaving the "hot" ond of 
reactor 812 is unlikely to be pore vapor, separator B14 is 
used о separate the saturated vapor fom js accompanying. 
liquid. The liquid is recirculated to the "cold" end of reactor 
йт. 


[0076] Waste һем is rejected by space radiator 818. Since 
the system rejects heat from a condensing working id, the 
тәш operates nearly isothenmally and radiates а rela- 
tively lage amount of heat per unit are. Condensed liquid 
is палос tothe "cold" end of reactor 812 via pump 820. 


[007] Electricity iba is produced by generator 822 is 
appropriately conditioned in power conditioning unit 822 to 
provide EM sources ШӨ wit a suitable supply of electrical 
power 

2.1 Distorted Dipole-Dipole Potential 


[UU] tis already a well-known fact that a gravitational 
Пе can introduce novel forces acting on a single charge or 
оп a dipole, An example is the sel interaction of a point 
charge in a Schwarzschild geometry [8] ultimately due to 
{he term Linet [9] discovered has to be added to the Copson 
potential 10] in order to satisfy he appropiate asymptotic 
boundary conditions for this problem. Commenting about 
the very extreme conditions nearby а miniblack-ole, Smith 
fad Wall wrote tat (IJ is amusing to note tat «the tst 
particle's electrostatic self-force would sul 10 support И 
gains the hol's gravity without the help of any «елы 
force: 


[0079] Unfortunately, however, such fascinating conclu- 
Sion is undermined by the fact that, as pointed out by these 
authors, "it is meaningless to talk of an electron being held 
fixed at, say, 1077 cm from a miniblack hole, when the 
Compton wavelength of an electron is (vo orders of mag- 
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‘nitude larger than this. “Following this approach, the self- 
interaction of a static dipole has also been calculated [11], 
but Parker has shown that this force has no effect on the 
Hamiltonian of a neutral atom in free-fall [12] 


[0080] Another example is the “electrostatic levitation of 
3 dipole,” predicted on the basis of the distortion caused by 
а uniform gravitational field [13]. This author found that 
“one is unlikely to witness such levitation,” which could 
only be observed in a fixed classical dipole whose electron 
charge separation is 110719 m. The outlook for detection 
ofthese field distortion phenomena was effectively summa- 

rized by Boyer, who stated tht " Clearly our example may 
Þe instroetive from a theoretical point of view, but it does not 
end itself to asy experimental measurement 114] 


[0081] 1а this section, we consider the effect of a weak 
gravitational field upon intermolecular forces. In particular, 
the effet of gravitation on the van der Waals kydrogenic 
interatomic potential in the unrearded regime is discussed. 
within non-relativistic first-order perturbation theory. The 
quantitative conclusion of these computations is that the 
System proposed herein shows extreme promise for direct 
experimental verification although the elect is certainly too 
Small to be of any practical engineering use in the field of 
propulsion 


[0082] The first step to obtain the distorted dipole-dipole 
Potential js the calculation of the electrostatic potential, and 
thus of the electric Не, of a point dipole in the presence of 
gravitation, For this purpose, let us start by considering the 
Potential feld ofa single point charge q located at а position 
‘oak! in the quasi homogeneous gravitational field caused 
by a relatively distant spherically symmetrical mass distri- 
bution М located at a radial distance R from the dipole. This 
has been the subject of several investigations, starting with 
the pioneering work of Whittaker [15] 


[0083] Since we are considering a charge in a gravitational 
eld g antiparallel to the z-axis and located at a position 
other than the origin, we transform the unprimed Rindler 
coordinates defined by the usual пеше 


by introducing now primed coordinates given by tel sg, 
y, хене, By substituting these definitions into Eq. 
(1), it is simple to show thatthe metric in the new coordi- 


where из РАДЕ. With this result, we can transform 
Whitaker's expression for the electrostatic potential in 
Kotler Whitaker coordinates into our transformed Rindler 
rame (for simplicity of notation, we neglect to write the 
primes in what follows} 
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om) HOI) HAI робко 
за Tis expression ofcourse approaches the Coulomb 
Potential as ах! с^ ахо 0. In this paper, we shall neglect 
fhe Linet em [9] responsible foc te кой Четкое dis- 
cussed above since this contribution will he shown to he 
negligible with respect to the effects treated herein. 
[0084] In order to write down the electrostatie dipole ied 
in the presence of a gravitational field, we use the fom 
lation of Leute and Linet, originally designed to calculate 
the заат ов of an electric dipole [11]. For a point 
dipole A of moment dandy’ with kel. 3, located at ra 
the result found by these authors, neglecting the self-inter. 
action tem [12} can be written as- 


p ^ 


where Ус is the Copson potential, which, in the quasi- 
homogeneous field limit, coincides with our solution above. 


[0085] Since, to the best of this authors knowledge, this 
Potential has never been graphically represented, itis shown, 
along with the corresponding electric field lines, in FIG, 3 


for a point dipole d. dk 
[0086] By computing the electric field as usual, after some 
very lengthy algebra [13] one obtains the general expression 
forthe interaction potential energy Wat To: da’ daJ of two 
point dipoles of moments d and д, placed at positions п, 
find f respectively. In order to illustrate the physical mean- 
ing ofthis result, let us write it to second order in ge for 
the case of dipole A placed at the origin and dipole B placed 
acre, 0,0; 


von Bean toe Hn oon] 


which again yields the usual Minkowski space result [17] if 
the gravitational field is absent. Interestingly, the asymmetry 
due to the presence of the gravitational field causes a not 
vertical force upon each dipole in this geometry where there 
would of course be none in fat space-time. For instance, in 
the case of two antiparallel dipoles d=-dy'dk we find 
that is force Fo, 47 i, again to second order: 


which is the dipole-dipole analogy of the levitation forse 
ороп a single dipole mentioned at the beginning of this 
section [I5]. 
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[0087] The problem of a single hydrogenic atom either 
held fixed or in feel within various assigned metrics has 
been discussed extensively by starting from generally cova- 

‘ant expressions of the Dirac equation in curved space-time 
[18] The present author has discussed realistic astrophysical 
setings forthe observation of the perturbative effects of 
gravitational fields on frely-llin atoms both in the static 
Case and within the framework of possible remote gravita- 

tional wave detection [19] 


[MU] Toumesc and Grossiord, in their treatment of a 
hydrogen atom held fed in a Schwae7schild geometry, have 
shown that the most significan contribution to the рати 
‘ative Hamiltonian by far derives from what can be inter- 
preted as the classical weight of the electron inthe gravi 
tational field. However, since the corresponding energy shift 
fog а ground-sate stom i found to be AS-NGMaY 
Куб! eV, we shall neglect it bere and use the 
‘unperturbed hydrogenic wavefunctions to evaluate the inter- 
atomi gravitational sl force. 


[0089] As in the undistorted van der Waals case, the 
general expression for the potential Wd, fi d. dy) 
Contains only bilinear forms of the туре x, and thus 
yields no first-onder contribution in the case ОГ symmetrical 
hydrogenie nS. The second onler correction on the other 
hand is [20} 


EXE 


where o, ^> are the unperturbed eigenfunctions ofenergy 
Fi the total energy of the unperturbed atomie pair is 20, 
Aad the primed summation indicates that the ss бил. 
S term is excluded. 


[0090] By inspecting Bq, (5), it is evident that, in the 


gravitational case, е second order inter molecular polen- 
tial, to second order in gx’, takes on the general form: 


where Cy, C, and C, are appropriate dimensional constants, 

‘which in principle depend on the variables r, ro, da and dp. 

For instance, again in the geometry used in the examples 

above, one can quickly recover the well-known result that 

бе as well as show that Суде and Came 
fag! Where ay is the Bohr radius. 


[0091] In oar case, however, we are not here interested in 
the modification of the intermolecular forces due 10 the 
presence of gravitation, but rather we want 10 pursue iso- 
Taring the vertical component of the gravitational self-force 
due to the dipole-dipole interaction of two hydrogenie atoms 
inthe 1005 eigenstate located at ,-0 and r«(R, 0, Ol, 
respectively: 
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By again making use of the fact that the coss terms vanish. 
in the is tate and tat, P some rd 
sor and equally for all the other squared terms, we finally 
Tin 


на чыра 


where the last equality was obtained by writing the ioniza- 
tion energy and tbe polarizability ж Fe 2a, and 
а-а, respectively. Notice that this result does not 
coincide with what one might expect from naively calcula- 
ing one half of the negative contribution to the gravitational 
mass of the London binding energy of the pair, since in that 
case the coefficient would be % and not Vie, 


[0092] An explicit estimate of this result in the case of two 
hydrogen atoms in their ground state a, for instance, 20 a. 
yields a relative acceleration tàu, c0 ^ ems, The 
Situation improves dramatically if one considers two posit 
nium (Ps) atoms, in which case we find cy, 91077 
ems, which is in principle detectable via acie interfer- 
metry, at the price of dealing with the added complications 
of interferometry of atoms with a finite lifetime, 


22 Revelance of the Above Results 


[0093] The above results show that the distortion of the 
‘classical dipole-dipole field caused by gravity results in a net 
force upon each dipole, which is anti-parallel to the weight 
of each atom. This phenomenon has been known for some 
time, although its implications at the quantum level have not 
been fully explored and engineering implications do not 
appear to have attracted their due attention. Interestingly, the 
warping ofthe Coulomb field doc to gravitation renders their 
mutual interaction non-central, which in tum implies that 
Newton's action-reaction lw will not be satisfied by this 
system. Although еп is no study of this exotic problem in 
the literature, i is clear that, ifthe problem were to he 
considered from the standpoint of full quantum electrody- 
namics (QED), it would result that the virtual photon field 
responsible for the charge-charge interaction is perturbed by 
the gravitational acceleration so as to сапу a net momentum. 
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ox, part of which is simply transfered to the dipole, or 
dipoles, thos resulting in their upward motion. 


{0088} Importantly, his phenomenon makes бе interac- 
fin ebony ча two Rogen ams in iir ва 
Ste deiden upon tici pori wii th vito) 
i, which ret n'a force upon ie poi ern in he 
nim case. The existenee of thi additional foree actine 
San atomic pair is by nel a new res since previous 
‘isha concerts onthe dvorton ofthe feld of mo 
рош charges, and not of wo dipoles. Despite the ct t 
A cw and addin force mers with proc 
Existing technology: йв тше in an ata ling devie в 
Slike, исе icum oa very апай creen ofthe 
{sa weight ofeach ton. 


[0095] The important consideration, critical to the present 
invention, is that adding many atomic pairs does not result 
їп a larger force per atom. The reason for this is that the 
imteratomic energy is function of a large power of the 
reciprocal ofthe distance which results in the аьа 
dispersion interaction being a short-range force. Therefore, 
‘he total lifting fore on a large number ol atoms is increased 
ошу very slightly with respect to that acting on jus one pair. 
‘Therefore if the number of atoms is N, there will be ~N 
pais to consider but the mass of the of the system also went 
оран М. Thus no gain s made, 


[0096] The critical, and non-obviows, point of the present 
invention is to transform the new force outlined above from 
a short-range force into а long-range foree, as we consider 
їп the next section. In principle, if point-like particles 
nerit via a long-range Tree, e total energy of the system. 
results form the interaction of every atom with all the others, 
something which is not posible in the short-range. For 
instance if a system is made up of three particles, the total 
energy will result from the interaction of particle 1 with 2, 
particle | wit 3, and particle 2 with 3. However, if the 
number of particle is now ten, we will have to consider the 
interaction of particle 1 with 2,5... 10, and so fort. which 
results, in the ease of a large number of particles. For large 
N (N>>1), in this case the mimber of interaction grows as 
NF, while the total mass of the system is still only growing 
proportionally to N. 

[0097] This point would only be of philosophical impor- 
tance if we did not have available a mechanism t indeed 
transform atom-atom. imeractions from shorbrunge into 
long-range. Such mechanism was discovered theoretically 
several years ago and has been repoposed recently as a way 
то introduce unusual behaviors in a cloud of trapped atoms 
Atomic taps have become one of the hottest subjects of 
scientifi research in recent yeas. The method proposed by 
the researchers to cause the alomtatom interaction № 
become а long-range force can of course alo be used in our 
case to leverage the presence of де numberof atoms s0 
fas to make the lifting force due to the gravitational distortion 
же have seen above much larger by many orders of mag- 
nitude. The technological price to pay is that, in order for this 
transformation to occur, powerful lasers must be pumping an 
imense radiation field throughout the region where the atoms 
are tapped, 

23 Teapped Gases in Curved Space-Time: The 

ditio Fields 

[0098], tis well-known that an intense directional radia- 
tion field, such as that produced by а laser, alters the nature 


Effect of 
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of intermolecular forces [21]. For instance, in the near zone 
egon, where К, Reel and k is the laser ight wavenumber, 
the power dependence of the force becomes a-1/R°. Impor. 
ташу. Га molecular pair is allowed o "tumble" with equal 
probability in all directions with respect fo the radiation 
fled the unretarded force averages our and the only term left 
is that due to the retarded рап of the Hamiltonian. The 
resuling contribution, which ean be produced by appropri- 
ate laser beams [22] and is still attractive, > [21] 


where a^") аге the dynamic polarizabilities of the two 
toms, 1 is the intensity of the beams, and the domain of 
validity ofthis result is everywhere in space except where 
the atom-atom exchange interactions become important. tis 
simple to see numerically that this energy is much smaller 
‘han the usual van der Waals force at pear range but, os 
‘originally pointed out by Thiranamachandran (21 the lang. 
ange nature of the force ойы the potential 0 actually 
achieve remarkable effect 


[0099] Lei us now consider the distortion of Thirunama- 
chandran's long-range interaction due to an extemal gravi- 
{ational field, such as that present in a ground-based labo- 
ratory. One is fully justified by both our results in the 
unretarded case ond by dimensional considerations. to 
assume that a molecular pair interacting through the gravity- 
like anractive long-range force at Eq, (12) will also undergo 
a lifting foree of the type: 


[0100] For the purpose of order of magnitude estimation, 
Tet us write the total potential energy of N atoms contained 
in a spherical volume of diameter D interacting through a 
mean field determined by Eq, (12) simply as Uy, —-N 
(ke) c, a (k; VD. Therefore, the total ihing Torce 
acting upon the center-of-mass of the trapped gas i Fyn, 
am NEF а А9 assuming all atoms to be of species A, and 
the corresponding acceleration is 


The relevant figures of merit to judge the Sensibility to bring 
such an atomic cluster to a hover are the number of atoms 
in the trap and йв size, the intensity and wavelength of the 
laser light, and the average intermolecular distance. Con- 
sider N-1Û atoms in a trap with D=2x10" cm, which yields 
an intermolecular distance R-DIN' 7-10, Now let us have 
18 (six triads [22)) high-power lasers each outputting 2.5 
KW into а 0.5 em diameter beam at а wavelength 2, =1000 
А. Appropriately focused onto the trap size, this would yield 
an intensity lL 3107 Wien. By moderate off resonance 
detuning, its possible to obtain dramatic increases in atomic 
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polarizability over its statie value [23] (another approach 
may consist of using а cold gas of highly excited Rydberg 
‘toms, since, in tis ease, the polarizability is proportional 10 
a, where n is the principal quantum number). By adopting 
аА, 410%, and by substituting the above numerical 
values into Eq. (14) ine. œ s. units, we find "etl. 
that is, the system will hover unsupported in ib вл 
tional feld of the earth or accelerate upward. 


24 Relevance of the Above Results 


[0101] The mechanism outlined above represents the first 
novel and realistic proposal o achieve lift in the history of 
Tight since the grat inventions of he airplane and of the 
rocket in the 20 century. As we shall sec in the detailed 
numerical estimates below, more atoms tha just 10: must be 
present in the trap for this mechanism to be technologically 
convenient, although it is possible to trade off a higher laser 
power for a lower number of atoms in the trap. What is 
portant to stress at this time is tha this mochanism 
represents a non-bviows use of well understood quantum 
Jaws in the presence of gravitation for the purpose of 
creating Под тое propulsion, OF course fuel-free propulsion 
does not imply ene 

‘source of energy is still needed to achieve the needed thrist 
Inthe case of extremely Jong interplanetary and interstellar 
lights в expected that on-board nuclear energy production 
‘sll continue o grow in engineering importance, given the 
{Bet that no other source has been able to achieve similarly 
convenient power outputs. 


[0102] The above invention, however, removes the great- 
est problem in the way of achieving fue-fee propulsion, 
"laris the fact than, independently of the energy source used, 
at some point the fuel available on board is exhausted. For 
пыш, if one could power a spacecraft so as to achieve a 
constant acceleration of 1 g. the trip from Earth to Mars 
would require approximately 2-4 days. Although the acc 
eration of 1 g is smaller than the larger accelerations 
achievable by present-day rocket technologies, it is abso- 
July impossible to maintain those accelerations for times 
Jonger than minutes at the most, simply because of quick 
fuel exhaustion, With the scheme outlined in this invention, 
оп the ather hand, it is possible to maintain the needed 
‘acceleration without any need to expel high spood gases, 
provided that the required laser illumination is constantly at 
‘work transforming the atom-atom interactions from short- 
range into long-range ones. 


[0103] Itis important w stress another characteristic of the 
propulsive method of ths invention. АП (be calculations 
Carried out so far imply that the atoms are "at rest" that Б, 
"ot in “free-fall” This is extremely important, since tis 
only if the atoms ore somehow supported by an extemal 
fore against the gravitational Held that а relative accelera- 
‘ion due to that field cam affect their mutual interactions. 
Such js not the case if the atoms are freely falling. In that 
case, in fact, the acceleration felt by а freely filling object 
3s rigorously zero, Босар of the Principle of Equivalence 
at the foundation ofthe General Relativity theory. To use a 
‘well-known popular example, if two atoms are at rest with 
respect to the walls of a freely falling elevator, they will ot 
Teel the presence of any gravitational field the acceleration 
of the elevator exactly cancels exactly the gravitational 
acceleration: In other wor, locally there по distortion of 
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the dipole-dipole field and thus по change to the van der 
Waals force (see below for further sue clarifications on 
this point) 


[0104] The Principle of Equivalence can be sated by 
saying that, locally there exists no experiment that can 
indicate the diffrence between the acceleration due to the 
presence of à gravitational field and that due tothe kine- 
matics of the system. For instance, once could simulate the 
presence оГ a gravitational field in the same elevator trav- 
lling through outer space by simply accelerating 
apad at the same rte as the Боса acceleration it 
‘would have in the gravitational field to simulate. In fact, our 
Eq. (1) above was obtained exactly by making this assump- 
tion, Therefore, the atoms will undergo the Hine force at 
the basis of this invention whether or not There is a gravi- 
{ational field against which to lift eir behavior is due t0 
their being within an accelerated reference frame no matter 
What the reason for the existence of such frame, 


[0105] In principle, this represents an operational limita- 
tion of the present invention, in the sense that, 1Га spacecraft 
were to be left to куй in the gravitational feld of a 
massive body, the liting mechanism would not be operating: 
For this purpose, the vehicle must Бе provided with an initial 
acceleration through other means im order for the thrust 
суйе described below to commence. For instance, this 
happens if the стай is at ground level initially, or somehow 
hovering under the action of an external force. Once the 
суйе stans, it is only necessary to coordinate the laser 
illumination of the (ne -h cycle to occur during the trans- 
fer of momentum due to the atoms that were accelerated 
during the m-th cycle. The dipoleslipole field during that 
"ime will behave as though under the effect ofa gravitational 
field oF that acceleration, because of the Principle of Equiv- 
ence. 


[0106] From the practical standpoint, it is appropriate to 
‘ites that every propulsive or ling system has an appro- 
priste envelope of performance which, is exceedad or not 
met, will result in insuficieat or abnormal behavior. For 
instance, the iting force due to the wings o an airplane will 
сезе to be effective if tbe airflow detaches rom the wings 
because of a stall condition. Therefore, pilots are trained to 
operate so as to remain well clear of the conditions that 
might lead to a stall of the airfoils, such as, for instance, 
excessively low speed for a fixed wing irri Similarly, К 
is expected that the propulsive system of this in 

is simplest embodiment, must be operated under 
ate conditions of initial acceleration, in both magnitude and 
direction. This is much ess complicated than И may appear. 
For instance, in outer space, an initial acceleration can be 
imparted by causing the entire spacecraft to rotate around an 
ах by menns of a reaction wheel. Once the entire vehicle 
is rotating like a rigid disk, from the standpoint of the atoms 
in the propulsive subsystem the rotational acceleration will 
be idistinguishahle rom that caused by gravity. Once the 
thrust eyele is successfully started, the spacecraft can then be 
despun while the engine provides its own acceleration. In a 
fixed wing application, it might be possible to make use of 
the lift provided by the wings themselves in order to starı the 
process. 


[0107] Finally, it is also important to stress that the Prin- 
ciple of Equivalence only rigorously applies o a volume of 
Space that is infinitely small. Therefore, there exists some 
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distortion of the dipole-dipole field even in the case of 
reely-falling atoms, although this distortion is far smaller 
shan that of supported atoms, ia the sense described above. 
The effects of his distortion were studied by this author in 
several papers (see for instance [19] and it is therefore 
possible that lift might be obtained in some embodiments 
ven if the craft is initially in rell 


4, Performance 


[0108] Estimating the performance of an aerospace pro- 
Pulsion system based upon entirely novel physical principles 
naturally presents some difficulties, For instance, the typical 
concept of specific impulse [29] is undefined in the case in 
which thrust is obtained without the ejection af high speed 
gases. At the same time, since the approach calls for the use 
Of high power lasers to engineer the atom-atom interactions 
imoa long-range Foree, itis of interest to determine whether 
the thrust thus obtained is in faet larger бап that which 
would be obisined if the laser power utilized were, for 
instance, projected from the spacecraft into a particular 
direction in space or whether a laser beam of the same power 
were to be aimed at a hypothetical Jaser sail on the spacecraft 
[3] In the following subsections we obtain some important 
‘order of magnitude estimates both in equation and in graphic 
form of afew important quantities in order to gain a more 
realistic understanding of the potential capabilities of a 
Vehicle propelled by means of the physical principle of the 
present Invention. 

[0109] The conclusions below will clearly establish that 
the propulsion concept of this invention offers great poten- 

tial om the standpoint of realistic engineering applications, 
although such parameters as the exact laser wavelength and 
Power, wap size, atomie mass, and number of atoms of 
course will have to be optimized acconling to both accurate 
theoretical modeling and prototype testing. 


[0110] In what follows, in order to make a fim connection 
between the theoretical treatment, which was developed 
here inthe e. g. s. system (centimeter -gram-second), and the 
more typical engineering M. K. S. wits (meter-kilogram- 
second), the cgs or MKS subscripts will be appended ar 
appropriate If no subscripti used, the quantity should be 
assumed as expressed in he cgs system. No use is made if 
Fnglish units throughout (such as, for instance, IM for 
ths). Also, for improved legibility, all order of magnitude 
signs will be replaced by equal signs. 


4.1 Fundamental Equations 


4.11 Atomic Physics of Trapped Atoms in the Accelerated 
Propulsive System 


[111] Let us considera gas of N, identical atoms of mass 
т, polarizability 0, (kJ, confined within an appropriate 
ттар of such dimensions aw lo correspond to am average 
imeratomie distance R. In what follows, we shall assume 
thatthe number of atoms, N, the size of the wap, D. and the 
average interatomic distance, R, ше related simply as D 
АМ, In addition, Thirunamachandran"s theory of disper: 
sion forses under the effect оГ illumination also requires the 
constraint that 2, 22027) 

[0112] The polarizability а,б) can be made several 
onders of magnitude larger than its stanie value, y=(23,) 
"Where Bohr's radius i совы ond pis the reduced 
electron mass (jem), by choosing an appropriate near: 
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resonance wavelength. Without getting into the details of 
atomic physics calculations, inthis section we shall rely 
‘upon the well-established theoretical and experimental fact 
that such near-resonance condition can be satisfied, that i, 
the polarizability can be made larger than the statie value by 
a ficto, Which con be as lange as «4 10° [2] 
[0113] Another strategy to produce values of the polariz- 
bility that are vastly larger Ihan the statie value i to use 
Rydberg moms. A qualitative argument in favor of this 
choice 35 that, as we have seen above, the stanie polarizability 
is crea," Where a, is Bolus radius. И the atom is ша 
Rydberg Sat. that is. inan exited stale with relatively large 
principal quantum number n», the atomic radius can be 
тарсо by a, man”. On the strength of this argument alone, 
the atomic polarizability of a Rydberg state appears propor- 
tional io n. In fact, if one ассош for all states with 
different orbital quantum number Ве statie polarizability 
of a Rydberg atom results proportional to n^ For instance, 
{he atomic radius of atoms in one-electron Rydberg sates 
2-10 which are routinely created in the laboratory and 
fare present in interstellar space, is 10's to the 
Size of an Ebola virus! Under these circumstances, the static 
polarizability is a stunning ~10" times larger than its static 
Хаме (19, 30, and Refs therein]. 
[O14] Erom the practical standpoint, it is important to 
notice that Rydberg atoms gases have already been “frozen” 
and trapped in order to study, among others, the very 
dipole-dipole interactions we discussed at the very begin. 
ning of this disclosure [I The oms themselves are 
prepared by causing them to absorb laser light of wavelength 
appropriate to induce a radiative transition to the desired 
excited state. Noticeably, the radiative ime of Ryder 
‘toms can be quite long, even compared tothe relatively 
short crossing time within the propulsive system. The choice 
of atoms in states other than the ground state, such os 
Rydberg atoms, imposes an additional constraint upon the 
interatomic distance, since the radius of these atoms can be 
macroscopic. It is therefore important to require thut the 
interatomic distance be much larger than the Rydberg atom 
‘dis, which in tumn affects the size of the entire propulsive 
System. 
[DIIS] Jt is appropriate at this time 1 again stress the 
difference between the atom-atom force, which is related to 
the dependence of the dispersion energy on the interatomic 
distance and is a central free, and the vertical ing force 
acting upon ай atoms as а consequence of the modification 
оГ their interaction potential in am accelerated reference 
frame. For instance, let us again consider the potential 
energy ofa pair of atoms (Eq. (12) and let us rewrite it to 
Highlight the close similarity o the gravitational case: 


‘where the equivalent quantum-clecto-dynamical “gravita 
tional constan is, by definition: 


о» 


and the dynamic polarizabilities play the role of the "gravi 
{ational mass” The total potential energy can thea be written 
as usual: 
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where the summation is meant over all pairs and Ry is the 
magnitude of the interparticle distance vector, Ry, 


[016] Every atom in the gas is acted upon by a pravita- 
tonal like зай and thus undergoes an acceleration 
ОРГ) towards the center of the cloud (assumed approxi- 
mately spherical) similar to а typical gravitational acceler. 
tion. This is in complete analogy to the collapse ofa “cold” 
ios sphere taking place whenever the олм дова pressure 
S vastly Larger than any opposing gas pressure gradient. The 
onder of magnitude of the Ume required for the entire cloud 
то collapse to its center is an important characteristic time in 
‘Sellar evolution and in stellar dynamics, and itis referred 1o 
as the free-fall time [32-33] In order to generalize this 
quantity to our case, Jet us consider the equation of motion 
‘fa particle (atom) in the above potential at a distance rom 
the cemer of the cloud with азе) and N s» 1 In 
{his case й is well-known from elementary mechanics that 
su Theorem allows us to only consider the бие exerted 
by the toms inside a sphere of radius equal to rand we fad 


Since we are only estimating an order of magnitude, let us 
assume, as done typically, that the acceleration is approxi- 
mately constant during the free-fall process. Thus: 


which yields, for r-D 


Finally by substituting Eq (15) into this result, we obti 


ES 


The importance of this result lies with the fat that the 
physics of the system afier such free-fall time must be 
expected to be substantially diferent than in its initial stale. 
For instance, in the case of atoms in their Rydberg states, а 
drastic evolution of the system towards a higher density 
configuration can be expected to result in the transformation 
of the gas into а neutral plasma, with consequent complete 
Tose of thrust 
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[0117] The condition to be required so that the atoms do 
"ot bave the time to evolve nto an extremely different, and 
chnologically useless, state is that the ое time above 
be much longer than the time the atoms spend in the trap 
before the lilting force causes them to be ejected, Ata: 
Evidently. if the gas evolves into for instance, а plasma 
upon ejection, tbat is of по consequence o the momentum 
itwilltansferto the vehicle. By using the result below st Eq. 
(40), we can write this requirement as: 


A the it acceleration is much Jager than g, the term in 
Square brackets in the denominator of the right-hand-side 
WIN become much larger than unity so that term can be 
neglected and we easily find he limiting condition: 


This condition, which of course results also by requiring that 
алет, can be satisfied by realistic values of the geometry 
of the propulsive system, although it clearly points ta the 
usefulness of employing larger traps, for which М> 
[б] That the physical state of the gas con in fact be 
extreme aller a few free-fall times if this is mol accom- 
plished, can be seen by writing the condition that the gas be 
in equilibrium under the action of This gravitylike interac. 
tion. As well-known, gravitationally bound systems do not 
display what cam be properly relemed to as equilibrium 
configurations inthe thermodynamical sense. This is well 
illustrated by an appropriate similitude between the cold gas 
in the propulsive system of this invention and a globular star 
‘cluster a spherical system in which thousands to hundreds 
of thousands af stars are bound by their mutual gravitational 
interaction or, allemative a star [22]. 


[0119] Ina globular cluster (or in а star), the distribution 
of velocities of the constituent particles “relaxes” 10 a 
quasi- Maxwellian velocity distribution after a time properly 
referred to as the “relaxation” time of the object. However, 
3 Maxwellian velocity distribution contemplates a faite 
number of particles whose speeds at any given time are 
higher than the escape velocity from the system. Therefore 
thre occurs a process of constant evaporation, which clearly 
forbids the existence of any equilibrium configuration [32 
E 


[0120] However, it is possible to define а condition of 
suasicoqilirum., in which а gravitationally bound system 
does not change drastically over many relaxation times 
Under these conditions, the object obeys а general theorem 
referred to as the virial theorem, which links its total averse 
kinetic and potential energies. This connection is very 
powerful as it allows one to obtain estimates of the were 
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speeds of its panicles, whether they be stars or atoms 
[55-36] For the purposes of our estimates bere, tis very 
general theorem can be writen as 

where Kip, is the total kinetic energy and the triangular 
brackets "indicate the time-averge. Ву writing, the total 
Kinetic energy as K, MIN dT Nm at s and by 
approximating «1752214405, the virial theorem yields: 


"The physical significance of these equations can be found by 
imposing the condition that the average kinetic energy be 
equal to the ionization potential of the atoms By in he gas so 
that the atoms may become ionized as they collide, in 
analogy io the Sabe and Boltzmann equations of stellar 
astrophysics [33] 


where the right-hand-side of the above equation contains the 
Jonization potential of a bydmgen atom in ts ath state and 
E is the ionization energy of the ground state. By using Eq. 
24), this yields: 


which can be expressed in even more fundamental terms in 
the case of Rydberg atoms as: 


Replacing the numerical values we shall produce below in a 
ew realistic examples, И is immediate to conclude that the 
almost immediate ionizlion of the entire atomic population 
is highly likely in all technologically meaningful cases, and 
‘hat, as already pointed oul i this section, its imperative t0 
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‘choose parameters that ensure the expulsion ofthe gas from 
the trap well before this process is completed. 


4.1.2 Validity of the Present Approach 


[0121] In this subsection we concern ourselves with the 
possible limitations of our tretment. Let us first of all notice 
that we have ва far dealt with atoms in the trap as “classical” 
objects, that is, as material particles whose positions and 
velocities can be likened to those of stars in a cluster, for 
instance, This is approximately correct only ifthe de Broglie 
wavelength. of the atoms is much smaller than the 
interatomic distance, that is, if 


where pa is the momentum of the atoms and the middle step 
is warranted for non-relativistic speeds, This condition may 
be violated for extremely low temperatures and for high 
densities, such as those of artificial “white dwarf" and in 
hese cases the gas must be treated as a quantum gas ofthe 
appropriate statisties s is the case, for instance, in white 
dwarf stars [22,33] Although such extreme conditions are 
only marginally imponan to the present work, а well 
‘established theoretical framework exists in the literature to 
describe them. 


[0122] Secondly, the basie result at Eq, (12) is rigorously 
valid only within forthonler perturbation theory [21] An 
onder of magnitude of the regime within which our results 
fare certainly warranted can thas be found by requiring that 
the energy shift por atom doe to the total intermolecular 
force ofthe gs cloud be much smaller than the energy ofthe 
тый unpertirbed state occupied by the atoms, that is: 


pe a» 


or for hydrogen atoms: 


FF 


where the relationship between total power and intensity at 


Fa, (48) was used. Let us consider only the stato polariz- 
ability as о Jaa, and let us write the averse 
intermolecular distance in tems of he atomie radius as Re 


fay, Finally, by recalling that а, чал, we find 
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“The dynamical consequences of this constraint can be seen 
by recalling our basie Ба, (14) written by making use of the 
fist two terms of Eq, ӨЗУ 


In onder to extracta physical meaning from this requirement, 
Jet us consider the problem of ringing the pas cloud to a 
haver from а different standpoint. The condition of balance 
опса weight and li of one atom is given by Eq. (14) 
above: 


ieg 


By using the expression for the potential of one pair at Eq. 
(12), we cam express this condition by introducing the total 
intermolecular energy of one atom due to ай the others, 
NAE: 


[With the usual strong caveats of using our pon-quantum 
“intuition?” to interpret results in the realm of «варив 
electrodynamics (QED) in curved space-time, а possible 
qualitative view of this hovering condition is that this 
requirement corresponds to having the total (negative) inter. 
molecular potential of the gas cloud cancel its total gravi- 
tational mass, thus resulting in atoms which are, for all 
practical purposes, “weightless” By going further, ibis 
possible 10 consider intermolecular potentials which arc 
negative and larger in magnitude than the gravitational mass 
Of the atoms, thus causing the total energy of the cloud 10 
become effectively negative. Acconding to Newton's Law of 
Gravitation, this would require the atoms to be “repelled by 
gravity.” instead of being anracted. Although this is an 
Interesting and useful image— which has in fact been pur- 
sued by Boyer in the past [16}—one has to be extremely 
careful to adopt t as on “explanation.” 


[0123] Inthe scheme of the present invention, the upward 
iing foree does not result Irom such view, hut Trom the 
well-understood distortion of the Coulomb potential due to 
the presence of the gravitational field. Although Boyer's 
work proved these two points of view to be equivalent [16]. 
his study dealt with completely classical dipoles within the 
real of special relativity and very weak privity, and not 
‘with fully quantized atoms with the framework of QED in 
curved space-time. Since one possible interpretation of 
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dispersion forces between molecules involves a modifies 
"ion ofthe zero-pointenergy’ of the quantum vacuum [37] 
such simple “semi-classical” explanations should be looked 
at ошу as useful mental pictures, since the “system” under 
consideration is actually an open system: 


[0124] 1а this context, two possible objections must be 
addressed. The first is whether it is at all corect to use 
perturbation theory in this case. After all. in order to bring 
3 cloud of hydrogen atoms fo à hover, the intermolecular 
potential must contribute an energy approximately equal о. 
"rests of a hydrogen atoms, oral GeV, whereas the 
ionization potential of a hydrogen atom is 13.59 oV if the 
atom is in its ground stale and much less if itis in a Rydberg 
State. The intermolecular potential will be vastly larger if we 
want to achieve an upwant acceleration. The answer rests 
the key fet that, the processes we are 
Studying take place on relatively “short” time-scales. At 
Some time alter the cloud of atoms has been cooled and 
rapped, very intense beam of radiation is tumed on within 
a total time that will be assumed о be much shorter than that 
of any possible atomic transition. For instance, the radiative 
lifetimes of very high а Rydberg toms can be even fractions 
ofa second, whereas losers can be turned on in асов of 
û nanosecond (1077 s) and that radiation will require а 
Similar time о eros the entire trap at the speed of 


[UIS]. А well-known feature of the perturbation theory of 
“sudden” interactions is that the perturbation does not have 
то be small for theory to be used, unlike most oiher appli 
cations of perturbation theory, as stated, for instance in [38] 
(Gee also [39-41]: "The transition probabilities in instanta- 
neous perturbations can also he found in cases where the 
perturbation is not small... the change in the Hamiltonian. 
Occurs instantaneously (ia, in a time short compared wit 
the periods Toy, of transitions from the given state i to other 
states) then the wavefunction of he system is “unable” to 
‘ary and remains the same as before the perturbation. И will 
то longer, however, be an eigenfaction of the new Hamil- 
nian Н of he system.” 


[0126] By making further use of this same mental picture, 
Ме can say that in the description of the fundamental 
physical process atthe basis of he presen invention we 
assume that the phase of upward acceleration of the atoms 
takes place in the very сапу stages immediatly following 
the application of the laser radiation icd and before the 
eventa] modification of the wavefunctions intervenes. In 
Other words, there exists а relatively brief time span imme- 
‘diately following the laser ton time, during which the 
atomie dipoles still behave as such, although, eventually, the 
is evolves towards а very diferent stale, such as a plasma 
Tor instance. Part of the refining work of the present inven- 
tion will be to consider in detail the dynamics of the 
evolution of the atoms in the intense radiation field. How- 
ever, the references quoted show that there is a solid logical 
foundation inthe use of perturbation theory in tbe present 
case doe to the instantaneous application of the radiation 
бош. 


[0127] The second objection o consider is whether it is 
against any fundamental law of physics to even consider the 
existence of a volume of space where the total energy is 
negative, as appears to be necessary in order 10 obtin a 
gravitational “repulsion” of the atoms. We have already 
Provided а first hint above that one answer to this objection 


Jan, 11,2007 


is thatit is not at all necessary to look atthis process as being 
due to a “negative” energy. In fact, one alternative and much 
more satisfactory way to explain the upward mation of the 
топша is to appeal to the distortion of the dipole-dipole 

due to the acceleration in the presence of a gravitational 
Field. The distortion of the field lines due to the presence of 
gravitational appears to be a much fimer concept than that 
of a "negative" energy. 


[0128] However, even if one wants to engage in the 
"widespread debate conceming the existence of negative 
‘eng it is interesting to point out that dispersion forces in 
general and Casimir forces in particular are in fact com- 
monly used as examples to the afirmative. In other words, 
whereas there exist strict quantum limits, similar to the 
uncertainty principle, as to the length of ime a very negative 
energy density can be imposed upon a volume of space, 
dispersion forces clearly afford an example where the energy 
density can remain negative indefinitely (although the same 
‘imitations apply if one attempts to decrease the energy even 
further) The important point to the present invention is that 
there is по fundamental physical reason that dispersion 
forces cannot be made negative for the brief time needed 10 
accclerse the atoms upward as required to provide thrust, 
(On the other hand, much more exotic and fantastic appli- 
cations of negative enemy to “warp-drives;“time-ma- 
chines,” and “Yiste-thanlight” tavel, which now appear 
forbidden by fundamental lass of quantum mechanics in 
curved space-time [42-45] are not involved in the physical 
processes of this invention. 


343 Thnst 


[0129] Ву using Eq: (13) above, we can write the total 
Titing force on the trapped atoms in the case that а, (а= 
ЫК) by assuming that the average of the interstomic 
distance between any given atom and ай others is ~D, as: 


Let us now consider the total momentum acquired by the pas 
as it lows out of the atomic trap. Without getting into the 
details of the dynamics of such process, which certainly 
deserve further consideration, let us consider the accel 
tion of the atoms under the action of the lifting foco FX 
1п an inertial reference frame, the total acceleration under- 
gone by the atoms would be F,,/N um, but, in this noa- 
inertial бате, the acceleration will be (Fe, Nats)! 
Naman(Pa/Nama-t Рог instance, if the fing force is 
exactly egal to Nam уа, the atoms will not accelerate with 
respect to the vehicle, but only hover as we have seen in the 
above theoretical treatment, Therefore: 


EC 
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At this тие, the average final velocity of the atoms will be 
Va tae RADI: 


je 2 


Em 


jen 


“(Шии 


where, ofcourse, the aplication considered ia this invention 
considers only circumstances in which the radical is real. 


[0130] is also of interest to find an order of magnitude 
for the ime required 10 leave the atomic tap defined os 

aA), which se a lower minimum to the 
reload time of the thrust cycle 


‘momentum of the gas, AP. foreach cycle a 
the shock absorber 


Finally, let us estimate the total momentum transferred to the 
‘vehicle in the assumption that the impact of the gas against 
itis dissipative, that is, by assuming the complete conser- 

vation of momentum. In this case, the final spoed change of 
the (gasteraf) system at the end of the n-th cycle will be 
given by m, xv, sno, MAY, That is, by solving for 
Av. 


Although the acceleration of the vehicle varies over time 
during the cycle cis useful to introduce an average accel- 
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eration over the eyele itself: we the understanding that the 
acceleration experienced by the atoms during their phase of 
acceleration may be different, and usually higher, than this 
value because of the cycle synchronization we discussed 
earlier We write: 


where gag the time required to prepare the new atomie 
cloud inthe trap for the following cycle. This definition 
allows us to also define a nominal thrust for the engine as: 

so tM m 
[0132] ln the limit in which the reload time vanishes 
шыг), of course we find, as expected: 


In this ideal limit, the hovering condition becomes that 
паке ga bat is, the tota] force оп the atomie 
cloud must be equal to the weight of the entire vehicle. This 
îs also the thrust tht could be obtained if the atomic cloud 
could be trapped permanently within the chamber even as it 
таз on the vehicle via the action-reaction lv. 
4.14 Energy Considerations and Thruster Efficiency 
[0133] The total radiation power utilized will be est 
а W=18 IDP, which corresponds to six Jaser tds 
ап upper estimate of the power needed as it is possible to 
"duce gravitation-like behavior in а particular direction by 
using less power than this maximum) This yields 
d вы 
By solving this expression for the radiation Пих 1, we find. 


re 


This result allows us to obtain a realistic estimate of the 
relationship between the dynamics of the process and the 
{otal amount of energy needed. For instance, by substituting 
it imo Eq, (38), we obtain the following useful expression: 


"which exposes the interesting fact that, im the present 
approximation, the atomic acceleration as а function of the 
{otal laser power irradiated is independent of the number of 
atoms in the trap. By means of this equation, i is possible 
to write the total power needed to be focused onto he trap 
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tw achieve a hover, that is, a vanishing acceleration of the 
atoms with respect to he vehicle. 


“This corresponds t: 


independently of g For practical reasons, let us rewrite this 
result in units of Megawatts (MW) in tems of the wave 
length in micrometers, Мт), of the average interatomic 
distance їп units of Bohr radi, R'a, and by involving the 
dimensionless polarizability factor as (ke, (s x; 


MENT w 
das 


Of course this result should be interpreted as allowing the 
atoms to be brought to a hover fora time no Jonger than the 
free-fall time given at Eq, (19) bove unless an independent 
{capping approach is employed 1o hold the atoms at constant 
intermolecular distances, such as їп an optical ст 


Similarly for Eqs. (17), (18), (20), and (21): 


tn EE 7 


‘with the same restrictions on the duration of the impulse. 


[0134] The ratio of thrust to radiation pressure: This 
dimensionless quantity compares the thrust obtained from 
the present thrust mechanism to the radiation pressure one 
Would obtain by simply radiating away the power used 
instead 1o alter the intermolecular potential. Clearly one 
expects this quantity to be moch larger than unity in order for 
he approach of this invention to be of practical use, Should 
that not be so, the сазе could be made that focusing the 
radiation onto an appropriately large sil would be à more 
eficient use of that energy. We have, in the ideal case in 
which the reload time vanishes, 
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“Typical estimates of this quantity in interesting cases indeed 
indicate values much larger than unity for this quantity 


[0138] As in any other system that does not make use of 
the traditional expulsion of high speed gases to generate 
momentum (e.g, light sails), one must introduce new figures 
of merit. For instance, the typical concept of the specific 
impulse (the ratio of engine thrust to the weight of the 
material ejected in the unit time) [29], requires special 
attention in this case. Let us consider the case of a thrust 
System in which all radiation emitted by the high power 
Jasers is permanently Jost and radiated away liom the 
spacecraft. Because of the mass-energy equivalency, this 
"Nil correspond to а net mass-loss of the vehicle a a rate 
Musnan- Wie" In the literature, the “photon rocket,” which 
annihilates matter and antimatter to eject the corresponding 
radiation in a particular direction, is defined by theoreticians 
пз the “perfect” rocket engine, because it УСК the highest 
terminal speed at bumout for the same final to initial mass 
ratio [46] However, whereas in at case the thrust is 
directly due tothe reaction to the emitted photons, in our 
case the presence of the radiation in the chamber where the 
noms are trapped is only a catalyst to create the thrust upon 
the vehicle. Thus, since the origin of the thrust in cur case 
is not the lost radiation one could just as convincingly argue 
that the specific impulse becomes undefined in this case. 


[0136] From the quantitative standpoint, therein lies the 
divo interest of the approach of the present invention. That 
Js, for the same amount af energy expended, the thrust 
derived is much higher hn that obtainable in the photon 
rocket [46]. At the same time, this high thrust does not come 
atthe price ofan impulsive propulsive system asin chemical 
engines, but one that сап actually provide high accelerations 
‘over almost indefinite periods of time [47] 


(0137) Thruster fien: This is be rato of the inet 
Energy ofc atomic cloud ts emerges om he tp othe 
erase curing the acelin of the By wing 
theabove exes forte nal voc of i se ht 
Жолду cic he writen a 
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Special care must be exercised in interpreting the results 
obtained by extrapolating this equation to valves of the 
'eficieney that exceed unity, since this may be an indication 
‘that other phenomena are becoming important. Furthermore, 
же have here neglected other forms of energy that are also 
required, such as, for instance, the radiation required io 
excite the atoms if Rydberg states are used and the energy 
‘sed for the initial trapping, As shall become clear in the 
examples below, the present invention represents a useful 
and revolutionary technological innovation even in regimes 
‘where the thruster efliciency is below unity: 


42 Start-Up, Maneuvers, Cruise, and Tum- 


[0138] The fundamental, basie physics principle or this 
invention is the distortion of the field of a dipole in am 
accelerated reference frame and the resulting “lilting” 
dipole-dipole foree. In order for this principle to operate. an 
acceleration must be induced upon the dipole system before 
the thrust on it ean appear In other words, it is not possible 
“to tum on the thrusting system of this invention fom a cruise 
phase (approximately at constant speed). Because of the 
Principle of Equivalence, such initial acceleration can be 
provided by means of any combination of two different, bur 
equivalent mechanisms. In the former, the acceleration is 
due to gravitation, which provided the initial motivation for 
the present invention. 


[0139] Because of the Principle of Equivalence, the elect 
of a gravitational field is indistinguishable from that a 
uniformly accelerated reference frame (if we neglect the 
inet term mentioned in our comment of Eq (3) and in Ref, 
[9] and quantitatively unimportant to this invention). There- 
fore, the trigger acceleration can be provided by the gravi- 

tational field as а supported (not freely falling system) rests, 
for instance on the ground. Because of Ihe Principle of 
Equivalence, if the spacecraft is freely falling its accelera- 
tion exactly cancels that of the gravitational field and it 
becomes indistingushable from a laboratory at a lage 
distance from any other mass, to the extent that its size is 
relatively small. 


[0140] Because of the mechanism of this invention, if the 
spacecraft is resting on the ground, upon Jaser turn-on, the 
imermolecular forces will be distorted in such a way ûs to 
cause an upward acceleration of the atoms, which can be 
made, fr instance, as large as needed for the spacecraft to 
hover On the other hand, if the spacecraft is in outer space 
ata large distance from any other celestial objects, such as 
in interplanetary Night, the inital acceleration must be 
provided by independent means. This can be achieved in a 
variety of ways. For instance: (1) an initial forward accel 
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eration can be produced by a traditional thrusting system 
‘nll the fist few cycles of the present engine are Pro- 
duced. im this ease the traditional thruster becomes an 
“ignition system” for the present invention: (2) the entire 
rfl can be put into rotation around ап appropriate axis, thus 
reproducing Einstein s rotating disk [46] (3) on re-entry, a 
spacecraft undergoes an aerodynamic deceleration that can 
be used as the wigger 


[0141] The same above sample triggers can be also usod 
for maneuvering, that is, to create an initial acceleration in 
ai direction different tban that of the present motion. This can 
Be very useful to transform the present invention ina vehicle 
for motion near the surface of the earth. A slight acceleration 
parallel to the grvund could be maintained with relatively 
Title radiative energy while a lager amount of radiation 
would keep the vehicle hovering safely A slow decrease in 
the power of tbe lasers, or any other change in the param- 
cers determining the thrust, such as intermolecular distance 
or total atom number, would result in а decreased acceler 
"ion af the atoms and, thus, of the vehicle. In order to bring 
the vehicle to a cruise (constan speed) the only necessary 
action is to trn off the high power lasers, or, ltematively, 
to empty the atomic trap system of atoms. The acceleration 
троп the vehicle would then immediately stop along with 
the dipole-dipole feld distortion. thus bringing the тай to 
constant velocity. Finally, э trigger acceleration ean be 
exercised in a direction opposite to the instantaneous veloc- 
чу to start an opposite thrust that brings the vehicle to a 
deceleration and to a new hover 


[0142] Although the notion of flying by exploiting an 
Initial acceleration may appear counterintuitive, it must be 
said that a similar transition also challenges some pilots at 
the beginning of their training. In fact lying through air 
requies speed to create lif Trom the airfoils and a slower 
and slower aires is unable to keep altitude. This concept 
‘ures constant tining in beginning pilots today ta fight 
the instinct to “pitch-up” to regain lost altitude on landing, 
as that can result in a stall. Similarly, the lifting mechanism 
of this invention requires the user to become sensitive to 
acceleration us opposed to speed—and to the notion that 
fn accelerating vehicle can maintain thrust, whereas one at 
constant speed will loose thrust. 


43 Numerical Examples 


[0145]. The following numerical examples were generated 
by making use of a Mathematica notebook [13] which 
encoded the equations discussed in this document. The 
design of any ofthe missions below could (and does) take 
many years of study, but the goal of this section is to provide 
the information necessary to appreciate the fact that the 
physics of this invention leads 10 realistic engineering 
demands. In other words, whereas relativistie travel is 
usually assumed to require harnessing absolutly fantastic 
amounts of energy, the method below yields numbers that 
can be realistically contemplated to be put into feasible 
‘design with presently existing technologies. 


[0144] Any space mission must start with some require- 
ments, which are to some extent arbitrary or descend Trom 
‘other constrains In the examples below, we assumed that all 
travel takes place at a given spaceeral acceleration age 
"his is to contrast the approach to space travel of this 
invention with typical designs, which cither impose high 
(Several g) accelerations for a short periods of time (chemi 
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cal rockets) or provide very low thrust over very long 
periods oF time, such in the case of jon propulsion, in whieh 
{he author of this invention has been directly involved [47] 
Let us recall that the present method requires that the 
intermolecular potential be distorted by the acceleration of 
the vehicle (or by gravitation if the vehicle is held at rest, as 
required by the Principle of Equivalence). Therefore, the 
acceleration of the vehicle due to the impact of a gas cloud 
into the plate determines the ficiency of the atomic accel- 
eration in the following cycle. 


[0145] According to the present method, space travel is 
most efficient when it is significantly accelerated. This is not 
‘drawback, since, for instanoe, И is how understood that the 
dangers to human health of very long periods of weigh- 
lessness are significant. The data presented herein were thus 
produced by assuming а spacecraft acceleration aeg and 
"en by demanding self consistency, that is, by requiring that 
the spacecraft acceleration produced hy any given gas cloud 
also be equal tog. Even with this requirement, the choices 
Shows below represent only one of many possibilities cho- 
зеп for their being realistic fom the engineering standpoint 
or for Their being representative of a contrast between the 
present invention and present day technology. For simplic- 
ity, the reload time was everywhere assumed to be negli- 
site 


[0146] 42.1 А Robotic Low-Threst Delivery System to 
the planet Mars 
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Comments 


[UT] 1а order to obtain the above estimates for the 
transfer 10 Mars, we greatly simplified the problem by 
neglecting the gravitational force of all objects involved, 
including the Sun, the Earth, and Mars. OF course, the 
arsvittional force of the Earth is пену an integral part of 
{he engine start-up mechanism of the presca invention and 
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in that sense its ellect is accounted for here However since 
the gravitational field of all near-by objects is cleared in à 
matter of minutes, ts influence on the dynamics of fight was 
neglected in these order-of-magnitude calculations. 


{0148} Itis useful to make come comparisons between the 
Specifications of the system above апа present-day delivery 
tms since ht Вара elucidate tbe goat technological 
асус of the present invention. A typical choice for such 
тозан space missions lo Mars as th ones of Spirit and 
Oprorniy is the Boeing Del H 7925 or 7925H (he leter 
indicates the more powerful high performance version) 
To] n common confguaton the RS-27A engine ofthe 
Delia I frst ишде, slong with tbe additional nine strap-on 
solid rocket motors, generates approximately 89510" New- 
tons of Thrust, which are necessary to ПА the ttl "wer" 
{Gta up) vehicle mass o 28528 kg olf the lunch pd 
This thrust is almost one order of magnitude larger than ht 
ofthe engine described in this document ut the Main 
Engine Cut OIT (MECO), approximately 265 s after lii 
The thst of the following stages is smaller with the thrust 
the thd stage a aproimately 6x10" М. 


[0049] Since the initial phase of ascent takes place under 
the thrust ofa chemical racket, not surprisingly we за 

bath in the cose of Spirit and Opportunity the Dela II 
vehicle passes though Mach 1 in a much shorter time than 
the one propelled by the engine of this invention (324 s and 
296 respectively) [50] However, very importantly, by а 
very good approximation, the entire launch mass of 10 
metric tons (10° kg) is propelled towards Mars in the present 
сазе whereas, in Мета approach. only 10705107 kg 
ош of the initial 285.228 kg represent the useful remaining 
Payload. OF this surviving mass, only 533 kg actually lands 
‘on Mars in the traditional case, since approximately 250 kg 
are allocated to the cruise stage alone 


[0150] Finally, the entire vehicle propelled by the engine 
of this invention arrives at Mars in а maner of les than 
Twenty days, whereas both Spirit and Opportunity extremely 
reduced in mass, arrive approximately six months later. It is 
very significant that the gravitational field of Mars, added to 
the deceleration of the spacecraft, makes the process of 
anding much slower and completely safe, in contrast wi 
what МАКАЛЫ. itself defines as the “six minutes of err" 
during which the vehicle must be slowed down from 12,000 
miles to 0 miles hr corresponding to average accelera 
tions а, 1.5 g, although during the lst drop the accel- 
eration Gin reach -40 g [SI]! In contrast, since the pre 
Vehicle is approaching Mars decelea 

the same process can be executed within over a week-long 
"ime and distributed over a path at uniform acceleration that 
concludes with the entire vehicle safely hovering at a desired 
"eight above the ground of the planet 


[151] An obvious question when carrying out a compari 
Son between traditional propulsion technology and the 
‘mechanism described inthis document concerns the fei 
bility of generating 10-10725 laser pulses requiring over 
~30 MWe (that is, MW of electric power) on board of a 
space vehicle. Is this possible? Has this possibility ever been 
Carefully considered in the past? The answer 10 such legiti- 
mate question is that the study of high power, high ef 
‘ciency: low-mass nuclear reactors for use in space applica 
tions is actually extremely advanced, although political and 
public opinion considerations tend to hide the enormous 
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amount of available information away from the non-techni- 
eal readership. A small selection of such literate, which 
cannot be cited here even partially because of t sheer sie, 
San be found at [52] nd References therein. General historic 
motivations behind this technical effort are to be found in the 
large energy needs of any hypothetical “Star Wars” defense 
system. in research into the possibility of interstellar travel, 
and, finally, in the recently renewed commitment 10 the 
human colonization of space made by the President of the 
United States and NASA. What is important to the evalua- 
tion of the engineering feasibility of the present invention is 
that, typically, reactor power densities inthe order of -1-5 
Wig are surely possible, with very wide variations in 
either direction of that estimate depending оп the specifics of 
design and shielding roguiements, However, the figure 
above is sufficient to make the cate that, by means of 
presently existing technology, it is absolutely appropriate to 
consider a 10 ton-vehicle carrying a reactor able to produce. 
pulses inthe 30 MWe range in space. 


[0152] The implications for human fight to Mars by 
means of the present invention are very significant as well 
At present, the delivery of several tens of tons of payload to 
Mars is contemplated to take approximately 180 days, with 
a typical mission duration for the crew of 2-3 years. The 
overwhelming majority of the mission duration would be 
Spent in complete weightless conditions during transit and 
possibly under exposure from harmful radiation. In addition, 
{he prospects of recovery in case of an even minor malfunc- 
tion are dire not to speak of a major accident of the type that 
‘ocurred on Apollo 13. Being able to reduce the travel time 
oa matter of days, while transporting the crew under at least 
partial gravitational conditions completely changes the pros- 
pects for successful colonization of the Red Planet as well as 
{he potential for a resene mission should that be necessary 
[S 


[0153] 424 A Thrust System for 
Earth Haman Transportation 
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Comments 


[0154] The interest of this particular case lies not in the 
acceleration; which is less боты than by means of 
already available technology, but in its ability to deliver the 
entire payload to high altitude at rest. This allows us to 
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consideran entirely new philosophy or air transportation and 
space travel around the Earth (or other planets). Whereas the 
key objective to reach extreme altitudes with ordinary 
technologies must be the achievement of high speeds, as that 
is the only strategy which allows the vehicle tobe injected 
imo а permanent orbit, in the case of the present invention 
itis possible to deliver a payload to a high hovering altitude 
without requiring orbital speeds. 


[0155] Similarly, the descent maneuver of our vehicle 
does not require the fiery but unavoidable re-entry of typical 
orbiting. thus avoiding the accompanying extreme henting 
and grave dangers to the crew, as in the recent Columbia 
tragedy. In fact, he vehicle of this example would not reach 
speeds higher than Mach 4 before decelerating о is hov- 
‘ering point, as opposed to the orbital re-entry speed of the 
Shuttle of approximately Mach 24, This achievement would 
represent nothing less than a revolution in aerospace tech- 
nology Interestingly, the present approach also lends itself 
to being phased as i replaces traditional propulsion 
technologies. In other words, it is conceivable that a system 
of lower thrust, unable by itself to amain а complete hover, 
could be placed into service Tor the only purpose to provide 
additional breaking in an emergency at those speeds that 
‘make parachute deployment am impossible option. 


1, А method comprising: 


generating а force by subjecting a plurality of confined 
particles to a trigger acceleration, wherein said foree 
exhibits short-range interactions; and 


‘exposing sid paces to an amount of electromagnetic 
radiation that js suficient to induce said force 1o: 


(Gi) exhibit long-range interactions; and 


GV) cause sid particles o either scelerate or hover- 

2. The method of chim 1 wherein said particles are 
characterized by a polarizability, and wherein the method 
Further comprises increasing said polarizability of said con- 
fined particles. 

э. The method of claim 2 wherein said electromagnetic 
radiation has à nearesonance wavelength. 

4. The method of claim 2 wherein said method further 
‘comprises creating Rydberg atoms from said particles. 

5. The method of chim 1 wherein said electromagnetic 
radiation is delivered to said particles as a plurality of pulses, 
wherein each pulse lasts for ап amount of ime that is shorter 
than any omic transition that said particles undergo. 

6. The method of claim 1 further comprising transferring 
at least some of the momentum of said particles to a vehicle. 

7. The method of claim 1 further comprising impacting 
said particles against a surface, wherein, during impact, at 
east some of the momentum of said particles is transfered 
to said surface. 

в. The method of claim 1 farther comprising impacting 
said particles against a piston. 
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9. The method of claim 1 wherein а minimum sufficient 
amount of lectomosnet: radiation is given by the expres- 


wa zine Hai 


wherein: W cis power, in Megawatts; 
Rag: is the average interatomic distance, in Bohr ra 


Aaz is the wavelength of he electromagnetic radiation, in 


ы is a factor (dimensionless) by whieh the static polar 
lability ofa particle is increased at near resonance; and 


kı: is the loserlight wave number (dimensionless), 

10. The method of ciim 1 wherein suid tigger accelera- 
боп is gravitational field. 

TI The method of claim 6 wherein said trigger accelera- 
tion is provided a method selected from the group consisting 
of supporting said vehicle in a gravitational field, firing a 
Chemical rocket, rotating said vehicle. 

12. The method of claim | wherein said confined particles 
ме confined in an atomic trap. 

13. The method of claim 12 wherein sad atomie trap is 
aboard a vehicle 

14. A method comprising: 


confining a plurality of particles; 
subjecting said particles to a trigger сето 


exposing said particles to an amount оГ electromagnetic 
табо suficient to 


G) induce an interparticle force that arises between 
said particles to exhibit long-range interactions; and 


(йй cause said particles to either accelerate or hover 

15. The method of chaim 14 wherein the operation of 
confining further comprises confining said particles in an 
atomic Vp. 

16. The method of claim 14 wherein the operation of 
confining further comprises confining said particles aboard 
a vehicle. 

17. The method of claim 16 further comprising impacting 
said particles against а surface of said vehicle. 

18. The method of claim 14 further comprising increasing 
the polarizability of said particles above a statie value. 

19. The method of claim 14 further comprising transfer- 
ting at Кая а porion of a momentum possessed by said 
particles toà vehicle. 
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20, A method comprising generating a lifting force by 
‘mong the interaction potential of particles in an sccel- 
‘erated reference frame, 

21, The method of chim 20 wherein the operation of 
moditying the interaction potential comprises causing the 
interaction potential to exhibit long-range interactions. 

22, The method of chim 20 wherein the operation of 
modii the interaction potential comprises exposing said 
particles to ап amount оГ lectramagnetie radiation that is 
Sufficient о cause said particles to either accelerate ог hover. 

23. A method comprising developing thrust to propel a 
vehicle by: 


(1) confining a plurality of particles within said vehicle; 


(2) exposing said particles to an amount of electromag: 
elie radiation that is suficient to: 


O) induce an interparticle force that arises between 
said particles to exhibit long-range interactions: and 


Gi) cause said particles to accelerate in a fist direction 
dne to said исе; ша 


(3) impacting the accelerating particles against а surface 
"atis coupled to said vehicle, wherein: 


ssid thrust thar is developed propels said vehicle in said 
Tirst direction. 

24, The method of claim 23 wherein the operation of 
impacting further comprises moving a piston, and wherein 
said piston is coupled to said vehicle. 

25. The method of chim 24 wherein, before being 
exposed to said electromagnetic radiation, said particles are 
confined within a гар, and wherein the operation of impact 
ing further comprises recycling fo said Irap particles that 
have moved said piston 

26. A method comprising developing thrust to propel a 
vehicle by: 


generating asymmetry in a plurality of electric fields, 
‘whercin said cleciie fields surround a plurality of 
confined particles; 


‘exposing said confined particles to eal photons, wherein 
Said real photons deliver an amount of energy 1o said 
confined particles that is sufficient to cause an inter: 
particle force that results from said asymmetry to: 


exhibit Jong- 


range interactions; and 
‘cause said particles 10 either accelerate, 
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LISTA DE COMPONENTES - ESQUEMA NA OUTRA PAGINA 


2 diodos de germanio OA96 ou 1N60 

2 resistores de 470 ohms* 

1 Potenciómetro linear de 20 К ohms 

3 capacitores ceramicos NPO de 10.000pF (10nF, 103Z ou 0,010 uF) 
1 medidor de 100 uA (VU-meter) 

1 chave HH duas posições 


DADOS CONSTRUTIVOS DO ACOPLADOR 


L1 - 5 espiras auto-suportadas de fio esmaltado n* 14 AWG (1,6 
mm) em forma de 12,5 mm (1/2 polegada). 

С-1 е C-2- Trimmer ou capacitor variável de 3 a 30 pF. 

Dois conectores coaxiais. 


Wire to antenna 


Figure 2 


Figure 1 
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SPECIFICATION forming past of Letters Patent No. 410,053, dated August 27, 1880. 


lt бы тизил, 
o ait whom i may concern 

‘ie it known that, Rom Voss a subject 
of tho Ring of Pris, German Emperor, re- 
Siding atthe ity of Berlin, in the Kingdom 
SE Prussia, German Empire, have invented 
Certain new ana useful provements in Ta- 
fonce Machines; and 1 do hereby declare 
"at the following 1З а (ull clear, and exact 
Slesccipton of the invention, wich will eue 
Ме others skilled jn the are to which Rapper 
tning to make and use tho same. 

My invention has reference to improve- 
ments in double-neting electrical influence. 
‘chines; and it consiste in an arrangement 
of thre cenar hne dis (то of yeh are 
land on the ste a, On i thse ve 
Colving any electricity that Шау escape on Rs 
Sid from the Axed or third disk and aiso gen 
Crating electricity by friction with the ait 

Tt ako consists In certain dotais of con 
siruetion Hereinafter described, and partien- 
larly pointed ont in the claims which follow 
{his specification: 

Тшту out my invention in the way shown 
în the accompanying drawings, in wie 

Figuren 1 and aro respectively front aud 
top views of machine provided with my im- 
provements 

Similar letters of referenco indteate like 
parts in both of the figures, 

A je sed glass disk having on it two pae 
por sectors s paced атата opposite 
Sach other 

‘Band C are tho two rotary glass disks, B 
boing set out at equal distances Trom Its cen- 
tor with small metal knobs b0, which, in con- 
Junction with smati metal riches serve 
io generate the electricity to be originally 
communicated tothe infience naci 

dare metaliepoltsservingas conductors. 

ТЕ аге electrodes, which are for the pare 
pose of producing a continuous spar, ad 
{Ney aren communication with two Leyden 
тї, T providoeitner one or hoth of these 
Чесойе È with a flat cireular or dislike 


Attachment i’ of insulating material, as rosin, | 


‘gum, or hard rubber, whieh is secured to the 
metal electrode by a central stem, as shown, 
leaving an airspace between the two parts 
With Such a surface having thi 


в, виш Xa. 201000. 


| connected to oneof tho Leyden jars, 


| on point о. 


| rotation. 


airspace | 


e molet 


| between it and the metal electrode I obtain 


marked efficieney in the dispersion of tho 
spark and avoid the troublesome brush-di 
Underneath the base-plate I1 is an arrange 
ment by which the two Leyden jars 17 may 
be placed in electric communication with each 
other. Tt consists of a metal bar m, turning 
‘on a point oand of the metal wires fe, each 
"The har 
mas shown in tho drawings, may effect a con- 


| nection between the two wires nn, which may 


‘again be disconneeted by taming the bar m 
The disk C is uncovered and 

serves for the reception of any electricity es- 
| caping on the rear side from the disk A, and 
| also for generating a small quantity of elec- 
trieity by its friction with the aie when in 
‘This central disk A, being station- 


ary and lo 
tary diskon eithorside, acts after the manner 
of а plate in a condenser, tending to hold the 
electrielty bound оп both surfaces, ‘The elee- 
tricity thus held in tension appears to react 
проп the rotary plates to giyo increased effect 
"The two disks В C are mounted on one com- 
mon axis D, receiving retary motion from the 
crank К. 

Tam aware that for a long time past inftu- 
enco-machines have been produced having for. 
their object to obtain by influence a larger 
quantity of electricity thun. that obtainable 
with the Holz machine. While this lait 
consisted mainly of a pair of eireular va 
nished glass disks, one fixed and the other 
rotating, the improved construction had a 
number of such pairs of glass disks, Ву this 
arrangement the machine was very large aud. 
Expensive a relativel й 

Бу my machine a relatively largerquantity 

tricity is obtained in a very simplewa; 

by influence through the back second wholl 
uncovered disk serving both as a protectin; 
body against any escape of electricity and as 
а generator of electricity by reason of its 

merating a small quantity of electricity by 
rietion when rotating with the air present 
between itand the fixed disk, such electricity 
being then re-enforced by influence, 

Таш aware that influenee-machines have 


sated in close proximity to the ro- у 


fe 


E 


90 


M 


2 410,083 


been constructed in which two rotary disks 
аге adapted to rotate on opposite sides of two 
‘centrally-located fixed disks, said fixed disks 
having space between them, 
struction, however, of two fixed disks the 
space between said fixed disks is not utilized, 
and much of tho influenco of tho intervening 
bound of electricity is lost. I therefore do 
not elaim a double arrangement of such mech- 
anism collectively; but 

What I do claim as my invention, and de 
sire to secure by Letters Patent, is— 

1. In an Influence-machine, the combinn- 

ion of а central fixed disk amd two rotary 
disks attached to a shaft extending through 
The fixed disk, with two electrodes, one of 
which consists of а non-conducting surface 
attached to а conducting-surface, but sepa- 
rated therefrom by an alr-space, the other 
20 electrode being of usual form, and both elec- 


Tn this eon-| 


trically connected to the influence- machine, 
substantially as described. 

37 In an influence - machine 
consisting of a noncondueting 
tached to the conducting electrode said parts 
being separated by an airspace, substantially 
as shown and deseribed, 

3. An electrode for ап influence-machine, 
consisting of a flat or disk-like conductor, in 
combination with а flat or disk-like conduet- 
ing-sarface connected to the condueting part 
by a central stem, as shown and deseribed, 

‘whereof T signed this spe 
cation in the presence of two subseribing wit- 


ROBERT VOSS. 
Witnesses: 

T. Rol, 

ADOLPH SCHWABE. 
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E Priza Technologies Inc, a small Silicon Valley company has been able to create method and technology to 


hamess zero point energy. This means that they can creato energy without any fuel, кот nothing. Thay 
are running a crowd funding campaign to raise funds to take this technology to the market at: Z-Point 
ray biggest discovery of science. 


Te Tho concept of zero-point energy was developed in Germany by Albert Einstein and Oto Stem in 1913, 
ы аз a corrective term added to a zero-grounded formula developed by Max Planck in 1900. 

Zero-point energy, also called quantum vacuum zero-point energy, is the lowest possible energy 

that a quantum mechanical physical system may have; it is the energy of its ground stato. All 

quantum mechanical systems undergo fluctuations even in their ground state and have an 

associated zero-point energy, a consequence of thelr wave-like nature. 


The uncertainty principle requires every physical system to have a zero-point energy greater than 
the minimum of its classical potential well. This results іп motion even at absolute zero. For example, 
liquid hellum does not freeze under atmospheric pressure at any temperature because oí its zero-point 
energy. 


Priza Technologies has proposed a more complete space-time theory named as "neo unification theory", 
Using which thay have como up with a method to harness zero point energy. 


2 Point Energy technology is poised to have а momentous impact on the energy scenario of the world 
because it enables the generation of sustainable, infinite and anywhere of electrical energy in an most 
rie environment friendly way 


Updated 04/22/10 


Z Point Energy technology removes the nation of constraints and finiteness of available energy thus 
‘enabling mankind to use as much energy as required for the comfort and betterment of Ме. This is 
especially important for the people and areas of the world which do not have access to adequate electio 
energy or cannot pay for it thus ving in a sub-standard living conditions. 2 Point Energy enables fuel free 
automobiles, very low space travel, sel-charging mobile phones and many more things limited only by the 
imagination of te people using И. 


A by-product of the Z Point Energy technology is the cooling energy, which can be transported over long 
distances through electric wires. Thus a new business case of "cooling transmission lines” using existing 
power distribution infrastructure will be developed along those lines. It can enable energy efficient very 
low cost space travel 
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Z Point Energy achieves this by splitting 0 point space energy into negative and 
Positive components. This leads to infinite non-destructive generation of electricity 
anywhere, anytime at any scale for usage and distribution. It leads to almost fuel free 
automobiles 


The other product of the process is negative energy, which can be transported over 
long distances through electric wires. Thus а new business case of "cooling 
transmission lines" using existing power distribution infrastructure. It can enable 
energy efficient very low cost space travel. 


Z Point Energy main technology is à trade secret but Priza has revealed parts of lt through twa extremely 
fundamental papers. 


In the fst paper with the Ше: "Conservation of energy extended: Existence Of Super Inertia”, thay 
derived conservation of momentum from the сопзегуайоп of energy using existing relativistic energy 
equations. They have further derived infinite higher order linearly Independent conservation equations 
directly from tho conservation of energy. The number of conservation equations turn finite only when the 
conservation quantities form a finite group corresponding to the roots of unity. 


In the second paper with the tle: "Z Point energy elaborated” which has been temporarily removed, 
they have discussed Z Point Energy in а qualitative way. 


The significant thing they claim in this paper is that Zero Point energy can only be harnessed if 
the particles can be pushed through from speeds loss than the speed of light to speed great 
than the speed of light. 


The paper further states that particles cannot be accelerated from speed less than the speed of light to a 
speed greater than light BUT they have another method to push particles from speed less than light 
to greater than light. 


(Their intial website is under construction at Z Point Energy.) 


After reading most of the material they've put out, seeing the crowd funding video. | am far from being 
Convinced this is legi... f course, | wish itis! - Май 


(This just came to my attention courtesy of Vlad at zpenergy.com, so I'm posting it asap. This 
‘company annoys me for two reasons; 


1 - they actually claim energy from nothing, that is a major error, it should be 
CONVERSION of ZPE to electricity as explained at Something from Nothing Revisited - 
04/04/01, 


2-thoy show no prototypes, no test data, not a clue HOW they are doing this other than 
their ре paper dealing with velocity, their photo indicates a 10kw box, thats a lot of 
power for a prototype which they claim in experiments to put out -5 Watts. Why not go. 
‘ahead and write 100KW or 1MW on tho graphic like the real frauds do?...lol... 


3- Not just free energy but space travel (gravity control or just easy power generation?) 
as well and exaggerated claims not based on reality yet, unless they are hiding some of 
their experiments. Right now, its all hot air. 


4 there is an interview hinting at the use of Motamaterials and Cherenkov radiation 


The fact they have 3 states, positive, neutral and negative indicate they are rectifying the chaos of 
ZPE as | elucidated in my paper Thrust and Electrical Power by Rectifying Aether/ZPE with Chaos 
‘Converters back in 2000) 


Chaos Converter 


positive going rectified pulses 


Фер 


negative going rectified pulses — 


Extracting energy from waves es Mem Aether/20E 
А 
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This reluctance to release any data reeks of smoke and 
mirrors. No photos of a blackbox prototype, no 
measurements, just a very spacey statement about| 
“less than or greater than” the speed of light. That] 
‘covers EVERY frequency in the known spectrum. 


This gif is a most excellent Japanese experiment of an 
Inertial thrust mechanism that "pushes against spaco" 
no less than 3 TIMES to achieve the tabletop which, in 
my opinion, shows how the aetherizpe is omnipresent 
‘and can be tapped for thrust or power. Shades of Baron 
Munchausen! 


Though | could not find their patent application, | did 
find addiional information which relates from Left-handed 

materials and structures based on strong ie 

‘anisotropy - In 1968, Viclor Vesslago predicted that media with simultaneously negative dielectric 
permitivty and magnetic permeabilly would have an effective refractive index with a negative value. In 
the same work, ho suggested that in such a material ай physical phenomena directly related to phase 
velocity would be reversed. Specifically, the reversal of Snel's law, Cherenkov's radiation, and the 
Doppler effect were predicted. The characteristic of having simultaneously negative dialectic permittivity 
and magnetic permeabilly values creates several challenges in the design and fabrication of so-called 
negative index materials (NIMS). For example, although negative dielectric constants can be found in a 
variety of plasmonic materiais (e.g. Ag, AU, Cu, and the lke) or polar materials (e.g, SIC) materials, по 
naturally occuring substance is known to exhibit magnetism at sufficiently high frequencies (GHz to 
optical). 


Tho disclosed technology is not limited, however, to any particular application. For example, embodiments 
ofthe disclosed technology can be used as part of any device or system where electromagnetic radiation 
is desirably managed (e. on the nanoscale or microscale). For example, embodiments of the NIM 
structures can bo used in imaging systems to modify ог restore amplitude and/or phase information of 
electromagnetic radiation. 1 should also ba understood thatthe disclosed technology is not limited to any 
Specific wavelength. For example, the disclosed embodiments or their equivalents can be used, for 
example, in radio-frequency, THz, infrared, or optical devices. 


While Equation (3) defines the magnitude of the phase velocity of the mode, the sign of the phase velocity 
cannot be determined by Equation (3) alone. To define the sign of the phase velocity (and consequently 
the "handedness" of the media), consider the refraction of a wave at the interface between a transparent 
isotropic media Crighthanded” media) and а media with delecti cons.<0 and .nu.<0 Inside the same 
waveguide. For this example, assume alsa that the interface coincides withthe coordinate plane z-0. 


From the results In FIGS. 3 and 4, it сап be observed that Snell's law is reversed, meaning that the 
phase velocity in the medium with di-elect cons.<0 and .nu.<0 is negative, and the resulting wave 
is left-handed for the general case of oblique incidence. 


As is discussed in Vesolago, V. G., "Tho Electrodynamics of Substances with Simultaneously Negative 
Values of d-olect cons. and mu." Soviet Physics Uspekhi 10, 509 (1968), optical effects directly related 
to the phase velocity (for example, Snel's aw, Doppler Effect, Cherenkov radiation, and tho lke) are also 
reversed in such a medium. 


Left-handed nonlinear transmission line media - A left handed nonlinear transmission line system has 


рїш кенуп! cominews/091 


‘mullple nonlinear capacitors connected їп. senes between input and output terminals and multiple 
inductances connected in parallel between the nonlinear capacitors and a retum conductor extending 
between tho input and output terminals. The nonlinear capacitors have а capacitance characteristic that 
changes with the voltage applied across the capacitors, such as a capacitance that decreases with 
increasing voltage. А radio frequency signal source is coupled to the input terminals and provides power 
at a selected drive frequency. Depending on the frequency of the drive signal with respect to the Bragg 
Ошо! frequency of the noninear transmission line, the output signal may include а strong signal 
component at the third harmonic of the input drive signal frequency, components at higher harmonics, or 
components at fractional frequencies of the input drive signal frequency. Parametric generation of other 
signal waves that are phase matched with the signal wave produced by the Input dive signal is also 
possible under appropriate conditions. The left-handed nonlinear transmission line system generales such 
output signal frequencies with high efficiency. 


‘The left-handed nonlinear transmission line system of the invention includes multiple nonlinear capacitors 
connected together at nodes in series between input and output terminals with mullple inductances 
connected in parallel between the capacitors and a retum conductor that extends between the input and 
output terminals. The nonlinear capacitors and the inductances connected in parallel therewith form a 
plurality of nonlinear transmission line sections connected together between the input and output 
Terminals. The nonlinear capacitors may have a symmetric non-constant capacitance characteristic such 
that the effective capacitance decreases with the absolute value of the voltage applied across the 
capacitor. 
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Such capacitors may be formed, for example, utilzing back-to-back varactor diodes. The nonlinear 
capacitors may also have an asymmetrical voltage-capacitance characteristic, for example, as 
Implemented with a DC bias applied lo a single varactor diode. А radio frequency (RF) source is coupled 
to the input terminals, preferably through an input coupling capacitor, and the output terminals are coupled 
1o a load. The left-handed nonlinear transmission line system may be implemented by mounting back-to- 
back varactor diodes on an insulating base, which are connected together by metalized connectors 
formed on the base surface that extend to contacts on the diodes, and with metal connectors extending 
from a connection to а diode to a ground plane conductor to form the paralel inductances. 


The system of the invention may also be implemented in nonlinear transmission lines in two or three 
dimensions, in which a two ог three dimensional array of nodes have nonlinear capactors connected 
between pairs of nodes, and wherein inductances extend from connections to the nonlinear capacitors in 
the array lo a ground return conductor that extends between the input and output terminals, 


| Planar metamaterials for control of electromagnetic wave guidance and radiation - A linear 
metamaterial comprises a transmission line, having a near dimension, and is loaded with capacitors, and 
shunted with an Inductor such that for an electromagnetic wave, having a wavelength greater than the 
linear dimension and traveling along the axis of the transmission line, the effective permeabilly and 
pernitivity of the metamaterial are simultaneously negative. Applications for the metameterial aro also 
disclosed. 


The concept of a negative index of retraction, originally proposed by Veselago in tho 1960s, suggested 
the possiblity of materials in which the permittivity and permeabilly could be made simultaneously 
negative. Veselago termed these left-handed media (LHM), because the vectors E, Н, and k would 
form а left-handed triplet instead of a right-handed triplet, as is the case in conventional, right- 
handed media (RHM). 


"n such a material the phase velocity and Poynting vector are antiparallel. Recently, novel 3-dimensional 
(3-0) electromagnetic materials have successfully demonstrated negative refraction by synthesizing a 
Negative refractive index. These artifical dielectrics (metamaterials) consist of loosely coupled unit cells 
composed of thin wire strips and split-ing resonators to synthesize negative permittivity and permeabilty, 
respectively. In these matamaterials, the choice of operating frequency is restricted to the region of the 
resonance, which results in a highly dispersive, narrow and behaviour with strong associated absorption 
losses. 


The metamaterial in accordance with the present invention is also suitable for use in a compact 1-0 
phase-shifting device that can be used to synthesize arbitrary transmission phases. Such as shifing 
vice includes sections of LHM metamaterial lines cascaded with sections of conventional RHM 
transmission ines. Several embodiments of such a phase-shifting device, having a 1. 2, 4, and 8 stages 
сап be seen in FIG. 12. The phase-shifting device offers significant advantages when compared to 
standard delay transmission lines. 


The phase-shifting device is more compact in size and can achieve a positive, a zero, or a 
negative phase shift while occupying the same or shorter physical length. The phase-shifting device 
also exhibits а linear, flatter phase response with frequency, leading to shorter group delays. 


Resonance cone metamaterial may also be used in an antenna, by shunting the metamaterial with 
inductors, at the transmission line intersections. FIG. 43 shows a resonance cone antenna 4300 
constructed using metamaterial. The antenna includes a 2 mes. array of macrocells 


Each macrocall includes a plurality of microcals of orthogonal pais of transmission Ine segments joined 
in a substantially rectangular fashion. The segments are loaded periodically with lumped capacitors in one 
direction and lumped inductors in a perpendicular direction. The microcels of the macrocells have а | 
shared orientation that is different from the orientation of microcells in adjacent macrocells by 90 degrees. 


theric Wave Accumulator” 


This also is reminiscent of Harry Perrigo' 
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Perrigo Etheric Wave Accumulator 


ста 


тта 


КТЕ 


Tho basic method Perigo used was an antenna arrangement which collected and resisted the incoming 
energy and raised it to а high enough curent level where it could be run through a special electrical 
transformer to futher intensify the available power. 


Periigo's antenna was derived from his experiments with various wire shapes, sizes and arrangements. 
‘One of his more successful attempts was to partially pound 100 roofing пайз into a board 10 x 10 array 
and wrap very fine wire around each nail, making it a small electromagnet. Then by tial and error 
approach he connected the ends of the electromagnets to other nails in such а way that there was а 
maximum voltage between the wire and the пай. His patent application mirrored this electrical connection 
scheme in a more refined electromachanical approach, 


Two accumulator plates were made with 100 round protruding knobs in a 10 x 10 square array. The 
accumulator plates were then sandwiched together with an insulator material between them. The insulator 
had 100 holes matching the protrusions on the plates. Placed in each hole was a special col wrapped 
around a bundle of wires. Once the accumulator plates were sandwiched, a measurable electrical voltage 
existed between points AA and BB on plates 1 and 2, respectively. A vary complicated transformer was 
attached to these био points. The plates ware sat on lop of the transformer and Perrigo claimed this 
arrangement enhanced the energy accumulation process. 


"Tho device is a generator as truly as the power-driven rotary generator in any power plant Those 
generators don't actually make! electricity. They condense it from the air. So does the Perigo. But И does 
il through the system of wiring, rather than revolutions through a magnetic field. | get my starting point 
from the air Бу breaking up the ether waves. The coils an the lead plates do that. | know why they do. Its 
the way they are connected, ona from the other. That's my secret. 


"They do break up the ether waves, gathering electricity and conducting it into the big call underneath. 
That's the generator. Ils size and the way itis wired determines the voltage, the horsepower. Outgoing 
wires from this сой take tho Juice! where you want it and itis there when you want I" 


hitter кеге! cominews/091613a т ES 


12162017 KeslyNet News 2013 - Free Energy / Gravity Conto! Electronic Health /Altemative Scance -01/23/13 


| DVD - the Physics of Crystals, Pyramids and Tetrahedrons 
This is a wonderful duel DVD set lasting 2 hours and 
which presents one man's lifelong study of pyramids, 
crystals and thelr effects. Several of his original and 
very creativa experiments are explained and 
[diagramed out for experimenters. These experiments 


include: 


1) transmutation of zinc to lower elements using a tetrahedron, 
2) energy extraction from a pyramid, 

3) determining mathematic ratios of nature in a simple experiment, 

4) accelerating the growth of food, 

5) Increasing the abundance of food, 

6) how crystals amplify, focus and defocus energy, 

T) using crystals to assist natural healing, 

8) how the Universe uses spirals and vortexes to produce free energy and MORE... 


-~ Two DVDs - More Info and check out this Youtube Clip 


| KeelyNet BBS Files wibonus PDF of 'Keely and his Discoveries’ 

Finally, Ive gotten around to compling 
al! the flos (almost 1,000 - about 20M6 
and lots of work doing it) from the 
original KeelyNet BBS into а form you 
[can easily navigate and read using your 
browser, ideally Firefox but it does work 
wih IE. Most of these Hes are 
AY 1 ШӘ extremely targeted, interesting and 
— Informative, | had forgotten just how 
much but now you can have the complete organized, categorized sel, not just sprinklings from around the 
web. They wil keep you reading for weeks if not longer and give you clues and insights into many 
Subjects and now ideas for investigation and research. IN ADDITION, 1 am including as a bonus gif, ће 
book (in PDF form) that started It al for me, Keely and his Discoveries - Aerial Navigation which includes 
the analysis of Keely's discoveries by Dr. Danial б. Brinton. This 407 page eBook alone is worth the price 
of the KoelyNot BBS CD bul it will gie you some degree of understanding about what ай Keely 
accomplished which is just now being rediscovered. bul of course, without recognizing Keely as the 
‘original discoverer. Chapters include; Vibratory Sympathetic and Polar Flows, Vibratory Physics, Latent 
Force in Interstital Spaces and much more. To Give some idea of how Каву discoveries aro being 
slowly rediscovered in modem times, check out this Keely History. These two excellent bodies of. 
information wil be sent to you on CD. И allemative science intrigues and fascinates you, this CD is what 
you've been looking for... More Info. 


"The Evolution of Matter’ and "Тһе Evolution of Forces’ оп CD 
Years адо, | had been told by several people, that 

| the US government frequently removes books 

“they deem dangerous or ‘sensitive from libraries. 

Some are replaced with sections removed or 

rewritten so as ta contain information that should 

not be avaliable to the public despite the authors 

intent. А key example was during the Manhattan 

Project when the US was tying lo finalize 

research into atomic bombs. They removed any 

books that dealt withthe subject and two of tham. 

were by Dr. Gustave Le Bon since they dealt with both energy and mater including radioactivity. | had 
been looking for these two books for many years and fortunately stumbled across two copies for which | 
paid about $40.00 each. | couldnt put down the books once | started reading them. Such a wealth of 
original discoveries, many not known or remembered today. / Pago 88 - Without the ether there could be 
neither gravity, nor light, nor electricity, nor heat, nor anything, in a word, of which we have knowledge. 
The universe would be silent and dead, or would reveal self in a form which we cannot even foresee. If 
‘one could construct a glass chamber from which the ether were to be entirely eliminated, heat and ight 
could not pass through it. It would be absolutely dark, and probably gravitation would no longer act on the 
bodies within it. They would then have lost their weight. / Page 96-97 - A materiai vortex may be formed 
by any fui, liquid or gaseous, tuming round an axis, and by the fact of its rotation it describes spirals. 
Tho study of these vortices has been the object of important researches by different scholars, notably by 
Bjeckness and Weyher. They have shown that by them can be produced all the attractions and repulsions 
recognized in electricity. the deviations of the magnetic needle by currants, etc. These vortices are 
produced by tha rapid rotation of a central rod furnished with pallets, ог, more simply, of а sphere. Round 
this sphere gaseous currents are established, dissymetrical with regard to lis equatorial plane, and the 
result is the attraction or repulsion of bodies brought near to it, according to the position given to them. It 
is even possible, as Weyher has proved, to compel these bodies to tum round the sphere as do the 


NipzwwkaehynacomnomsiO916138 ml em 


12162017 


KeslyNet News 2013 - Free Energy / Gravity Control / Electronic Health /Altemative Scance -01/23/13 


satelites of a planet without touching i. Page 149 - "The problem of sending a pencil of parallel Hertzian 
waves lo a distance possesses more than a theoretical interest. I is allowable to say that its solution 
Would change the course of ош civilization by rendering war Impossible. The fst physicist who realizes 
this discovery will be able to aval himself of the presence of an enemy's ironciads gathered together in a 
harbour to blow them up in a few minutes, from a distance of several klometres, simply by directing on 
them a sheaf of electric radiations. On reaching the metal wires with which these vessels aro nowadays 
honeycombed, this wil excite an atmosphere of sparks which wil at once explode the shells and 
torpedoes stored in their holds. With the same reflector, giving a pencil of parallel radiations, it would not 
be much mare dificult to cause the explosion of the stores of powder and shells contained in a fortress, ог 
in the апйегу sparks of an army corps, and finally the metal cartridges of tho soldiers. Science, which at 
fist rendered wars so deadly, would then at length have rendered them impossible, and the relations 
between nations would have to be established on new bases.” - More Info 


High Voltage & Free Energy Devices Handbook 
‚ This wonderfully informative ebook provides many simple experiments you can do, 
including hydrogen generation and electrostatic repulsion as wall as the keys lo EV Gray's 

Fuelless Engine. One of the most comprehensive compilations of information yet detaling 


the effets of high voltage repulsion as a driving force. Ed Gray's engine produced In 

‘excess of 300HP and he claimed to be able lo ‘split the postive’ energy of electricity to 

produce a seltsunning molocgenerator for use as an engine. Schematics and tons of 

photos of the original machines and more! Excallent gift for your technical friends ог for that 
budding scientist If you are an experimentar or know someone who investigates such matters, this would 
make ап excellent addition to your library or as an unforgettable gift. The downloadable HVFE eBook pdf. 
fio is almost 11M8 in size and contains many experiments, photos, diagrams and technical дай. Buy а 
сору and learn all about hydrogen generation, its uses and how to produce electrostatic repulsion. - 121 
pages - More Info 


| Hypnosis CD - 3 eBooks with How To Techniques and Many Cases 
f you have a few minutes, you might want to read my page on hypnosis and all 
ho amazing things associated with its application. Included is an experience 
had when I hypnotized a neighbor kid when | was about 14. As wel the hypnotic 
gaze of snakes, the discovery of 'eyebeams' which can be detected 
electronically the italian Hypnotist Robber wha was caught on tape with his eyes 
[olowing as cashiers handed over their money and remembered nothing, glamour 
[and clouding the mind of others, several methods of trance induction and many 
МД оа cases, animal catatonia, healing, psychic phenomena, partystage stunts 
including my favorite of negative hallucination where you make your subject NOT 
зев somelhing.. much тоге... nothing else, ts might be a hoot to read. - More Info 


44 Ways to Save Money on Fuel Costs 
This eBook is tho result of years of research into various methods to increase mileage, 
reduce pollution and most importantly, reduce overall fuel costs. It starts out with the 
simplest methods and offers progressively more detailed technologies that have been 
shown to reduce fuel costs. As a bonus to readers, | have salted the pages with free 
interesting BONUS items that correlate to the relevant page. Just filing up wiih one tank of 

gas using this or other methods explained here wil pay for this eBook. Of course, many more methods 

эге out there but | provided only the ones which | think are practical and can be studied by the average 
person who is looking for а way to immediately reduce their fuel costs. | ат currently using two of the 

‘easier methods in my own vehicle which normally gets 18-22 mpg and now gets between 28 and 32 тро 

depending on driving conditions. A tank of gas for my 1996 Ford Ranger costs about $45.00 here so | am 

saving around $15-$20 PER TANK, without hurting my engine and with ‘greener’ emissions duo to a 

cleaner burn! The techniques provided in this ebook begin win simple things you can do NOW to improve 

your mileage and lower your gas costs. - eBook Download / More Info. 


The Physics of the Primary State of Matter 
"The Physics of the Primary State of Matter - published in the 1930s, Karl Schappeller 
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These were filed with a material not named specifically, but which is said to have hardened 
under the influence of direct current and a magnetic iod [electro rheological fluid). With 
‘such polarization, it might be guessed to act like a dielectric capacitor and as a diode... - 


More Info. 


$5 Alt Science MP3s to listen while working/drivingljogging 

|No time to sit back and watch videos? Here are 15 interesting presentations you can 

Download |download for just $5 each and listen to while driving. working, Jogging, elc. An easy way 

MP3s | leam some fascinating new things that you wil find of use. Easy, cheap and simple, 
[better than eBooks or Videos. Roughly SOMB per MP3. - More info 


15 Now Alternative Science DVDs & 15 MP3s 
An assortment of allamalive scence videos that provide many insights and inside information from 
various experimenters. Also MP3s extracted from these DVDs that you can listen to while working or 
driving. Reference links for these lectures and workshops by Bill Beaty of Amateur Science on the Dark 
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Side of Amateur Science, Peter Lindemann on the World of Free Energy, Norman Wootan on the History 
of the EV Gray motor, Dan Davidson on Shape Power and Gravity Wave Phenomena, Lee Crock on a 
Method for Simulating Eneray, Doug Konzen on the Konzen Pulse Motor, George Wiseman on the Water 
Torch and Jerry Decker on Aether. ZPE and Dielectric Nano Arrays. Your purchase of these product 
helps support KeelyNet, thanks! - Moro Info 


Funding Options updated 04/22/10 


experiments in energy, transport, gravity 
and healing/rejuvenation 


The Vanguard Sciences 
Gravity Control Project 
Funding Options updated 04/22/10 


to Re-Discover how to control Gravity 
with related projects 


‘The Vanguard Sciences 
The Phoenix is consumed | Healing and Rejuvenation 


by aging, where it burns. Project 
itself to ashes to be Funding Options updated 
bom anew 12/02/11 
we just burn up. to Re-Discover how to 
. for now... | control Rejuvenate the body. 
| with related projects 


Mexistim Polarity Cycler 


Duke Lote Atraides advising Ris son 
A person needs new experiences, they J: 
deep inside, allowing thom to GROW... WITHOUT 
(CHANGE, something SLEEPS imide us and seldom 
надеть ће sleeper must AWAKEN, 
757 Learn from this! *** 
Take advantage of 
Synehronicities, Coincidences and Opportunities 
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"The place of the material world in che universe 
is that of an exquisitely beautiful precipitare or 
varied cloud work in tho universal anther, 
determined hy a geometrical necessity. 

- Professor John б. Mac Vicar 1870 - 


© 


ге Indian Prophecy Looking for PoP" 


Only after the Last Tree has been cut down, | Proof of Principle 


Only after the Last River has been poisoned, 
Only afler the Last Fish has been сац, 
Only then will you find that 


Money Cannot Be Eaten, 
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Read about the Chaos Converters 
пем, improved 


MexiStim Basie Model. 


Rhythmodynamics 


Advertisements 


ием magazine covers 
many topics 
‘esis Patents 


Alternative science covers a wide range of interests. Generally, it includes 
gravity control, fr techniques, all forms of energy. 
conversion, antigravity, levitation, overunity, time travel (as well as slowing down 
ог speeding up local time). 


Also clearly covered is the art of power generation (ideally zero point or 
conversion), space travel, physi хоу, soundlacoustics and 
how it can be used to produce useful phenomena, electric or magnetic forces to 
Produce useful phenomena, various types of motors, vacuum 


used to produce energy and 
's, tsunamis, fires, floods and 
lozone therapy, nitrogen 
d 


products, weather control for cancel 
to produce rain or cl 

motor driver, 
‘ecological 
of other subjects, most of which are accepted by ‘orthodox’ science. 
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commercially. 
+ The licensor cannot revoke these freedoms as long as you follow the license terms. 


Under the following terms: 
+ Attribution — You must give appropriate credit, provide a link to the license, and 
Indicate if changes were made. You may do so in ahy reasonable manner, but not in any 
way that suggests the licensor endorses you or your use. 

* No additional restrictions — You may not apply legal terms or technological measures 
that legally restrict others from doing anything the license permits. 


Notices: 
+ You do not have to comply with the license for elements of the material in the public 
domain or where your use is permitted by an applicable exception or limitation. 

+ No warranties are given. The license may nat give you all of the permissions necessary 
for your intended use. For example, other rights such as publicity, privacy, or moral rights 
тау limit how you use the material 


Introduction 


Please read the following carefully, prior to making use of the glossary! 


Citizens of all nations must be aware of the terms in this glossary, for purposes of cognitive liberty and 
anti-brainwashing in the electronic age. Some terms relate to technologies and considered as ‘classified’ 
(many of which now demonstrated in the civilian sector) and others refer to strategies being used. 


From the perspective of the specific technologies, 1* year university physics and biology should be more 
than sufficient preparation — if you do not have this background, plenty of online materials can fill in the 
gaps on the science concepts underlying existing neuroweapons. The scientific references are 
complemented by personal experience and online research. Keep in mind that many online resources 
may be disinformation to distract people from truth and prevent correct understanding of present 
capacities and practices in the matter of psychological warfare in the electronic age (neurowarfare). 


Scientific validity cannot be attributed to all sources, as many are not peer-review scientific sources, and 
much other content is a mashing of numerous similar sources where ! am unsure as to how to attribute 
the credit for the original content, Also, a fair few entries are basically modified from the Wikipedia. 
open source encyclopaedia to make the relevance for psychological warfare more clear. Other sources 
include official public documents, formally established social or political bodies, a handful of non-peer- 
review specialist sites, some commercial sites and suspiciously rare references from mainstream media. 


For some terms, | present a Google Trend image when there is sufficient data in the Google database. 
For the specific technologies, there were rapid jumps from 0 to high around 2005, then largely dropped 
off the radar. The term gaslighting was previously almost unheard of, but has been rising exponentially. 
The term targeted individual did not exist prior to 2005, but appeared shortly after those quick blips of 
interest in the specific electronic weapons being used, and use of the term has been generally 
increasing since. 


Use your head. Do not jump to crazy conclusions. Approach this glossary the way a scientist would 
approach anything. With simultaneous openness and scepticism. 


Please do not perceive any of this content as threatening or intimidating. Yes, this is scary. But, we need 
to be psychologically prepared and aware of the tools which may be brought against the public. 


Finally, | recommend reading the glossary through twice. The first time, do not slow yourself down too 
much by thinking "you're so stupid” if you do not fully understanding all details at first. The second time, 
read more carefully, especially on concepts which you feel are most important for you to understand. 


NWeatherdon 


List of terms: 


All terms relating to SCIENCE NON-FICTION technologies which may seem ‘unbelievable’ are underlined. 
The remainder of terms need to be understood for the purpose of preparing psychological defenses 
and/or understanding which experiences are relevant for historical and/or legal documentation 
pertaining to related events. 


Agent provocateur 
Ambush 
Assets (intelligence) 
Augmented cognition 
Blackmail 
Blacklisting 
Blocking harassment 
Brain fingerprint 
Brainwashing (refer to mind control) 
Brain programming 
Brain imaging (brain scanner) 
Cause stalking 
Civil society 
Civilian. 
Coercive persuasion or thought reform 
Cognitive liberty. 
Conditioning (psychology; a.k.a. Pavlovian conditioning or Classic conditioning) (refer to Priming): 
COINTELPRO 
Conspiracy 
Controlled personnel effects. 
Corruption. 
Covert surveillance 
Crime against humanity 
Crowd manipulation 
Cyberstalking 
DARPA 
Decoy(ing) 
Dehumanization 
Delusion (also refer to gaslighting): 
Depersonalization 
De-patterning 
Directed conversation 
irected energy weapons (refer to electronic weapons) 
Disinformation 
Electromagnetic ra 


n/ waves (specific types of which include Radio waves and Microwaves) 


(including Faraday c 
Electromagnetic weapons (a.k.a. Electronic weapons, Neuroweapons, etc.) 
Electror 


harassment (no-touch torture) 


Emotional cloning (a.k.a. Cloned emotional signatures) 

Evoked action (related: Classic conditioning, Priming, Subliminal stimuli, Electronic weapons) 
Extremely low frequency waves (ELF electromagnetic waves) 

False flag 

Fatigue attacks and “electronic caffeine” 

Freedom 

FOIA 

Gagged person. 

Gang stalking (a.k.a. Mobbing; Organized stalking; which includes High-tech stalking by proxy) 
Gaslighting 

Guilt 

HAARP (High Frequency Active Auroral Research Program) 

Handler 


Harassment (also, refer to Stalking, Cause stalking, Gang stalking, Electronic harassment, Cyberstalking) 
Hate crime 

Human rights 

Hypogenic method 

Hypnosis 

Information Awareness Office 

Informed consent 

Innocence 


Innuendo 
Intimidation 

Joint 

Kangaroo court 

Laser microphone 

Learned helplessness 

MALINTENT 

Masers 

Mass murder 

MEDUSA 

Megalomania (also, narcissistic personality disorder) 

Magnetophosphenes 

Man-in-the-middle attack 

Martha Mitchell Effect 

rowave auditory effect (a.k.a. the Frey effect; refer to synthetic telepathy for applications) 
rowave mind control (refer to brainwashing and electronic weapons) 


rowave Doppler movement measuring device 
Millimeter waves (and weapons 

Mimicking harassment (parroting) 

Mind control (mind influencing technologies and strategies) 
MKULTRA 

‘Five Eyes’ intelligence alliance 

Noise campaign 

Non-consensual human experimentation 

n (bı 
Neurotechnological warfare (a.k.a. Psychotronic warfare, Neurowarfare] 

Neuroweapons 

Nuremberg Code 

oh 

Operation Paperclip 

P300 (neuroscience) 

Peace 

Pedophilia 

Predictive programming 

РОР 

Planting a false memory 

Plausible deniability 

Political abuse of psychiatry (also see, psychiatric reprisal) 

Political repression 

Pre-crime (also, see thought crime) 

Priming (psychology) (related: classic conditioning, subliminal stimuli) 

Prison of your own making (or, jail without the bars) 

Propaganda 

Psychic driving 

Psychological evaluation 

Psychological torture (i.e., psychological terrorism, especially state-complicit; also, see torture) 


Psychological warfare (for present purposes, neurowarfare is often a more appropriate term) 
Psychiatric reprisal 

Pulsed energy projectiles 

Pulse-modulated electromagnetic radiations 
Questions 

Rage Against the Machine 

Rape 

Remote neural monitoring 

Right of revolution 

Ritual abuse 

Schizophrenia 

Self-incrimination 


Sensitization 
Silent sound (a.k.a. sound from ultrasound, 
Sleep deprivation 
Slander (a.k.a. defamation) 
Social control 
Stalking 
Stasi/Gestapo 
StringRay 
Street theater 
Subliminal stimuli (a.k.a. subliminal messaging) 
Subvocali 
Suggestion. 
Suggestive guilt. 
Synthetic telepathy (a.k.a. Voice to skull (to be integrated), a.k.a. auditory disturbances) 
Targeted individual (a.k.a. subjects of experimentation and/or assets) 
Terrorism (in some cases, including freedom fighting) 
THINTHREAD 
‘Thought crimes (in the electronic age; also see pre-crime) 
‘Transcranial magnetic stimulation 
Torture (for this context, especially no-touch torture): 
Totalitarianism 
Unique electric resonance frequencies (brain] 
ion reconstruction. 
Voice of God (electronic weaponry) 
Voice to skull (a.k.a. Auditory disturbances) 
War crime 
Whistleblower 
Xray 
Yo-yo 
Zersetzung 


(A future edition may divide this into two sections, one for technologies and one for other entries.) 


Appendices: 

Appendix A: An exploratory list of potentially legitimate uses of electronic weapons and related 
technologies 

Appendix B: Alternative sources/perspectives; related advocacy organizations 

Appendix C: Annotated bibliography. 


Appendix D: Geneva Convention and Protocols in relation to the treatment of civilians — certain articles 
highlighted and extended/discussed in relation to the present situation of neurowarfare 


‘Appendix E: Specific public safety objectives relating to such technologies (adaptations) 


Appendix F: Specific national laws which are violated by application of the strategies and technologies 
described in this document, at a country by country level. Presentation of some potentially relevant 
precedents. 


‘Appendix G: Remaining issues relating to the scientific validity of definitions of technologies and 
methods used, as constrained by the limitations of which research is presently available to the civilian 
sector - regardless of the enormous number of testimonials and personal experiences. 


‘Appendix H: Acknowledgements: List of critical reviews, editing, corrections of scientific explanations, 
research contributions, etc. 


Quotes: 


The fact is, one reason that the general public, media, and uninformed government officials scoff at 
the truth of our story is that people tend to focus on the personal testimonial aspect, and ignore 
the crucially important unclassified and commercial devices and systems which can duplicate, the 
effects being reported... of which mind read, beaming the voices of the operators at the technology's 
helm into the target’s head, torturing a person .. 24 hour a day, 7 day a week with real-time 
monitoring and biometric surveillance tracking, manipulating dreams, etc. This is no long science 
fiction but SCIENCE NON-FICTION!!! — 

= unknown 
It has become appallingly obvious that our technology has exceeded our humanity. 

- Albert Einstein 


You need power only when you want to do something harmful. Otherwise, love is enough to get 
everything done. 

= Charlie Chaplin. 
Freethinkers are those who are willing to use their minds without prejudice and without fearing to 
understand things that clash with their own customs, privilege, or beliefs. This state of mind is not 
common, but it is essential for right thinking. 

-Leo Tolstoy 


А wise man .. proportions his believe to evidence. 
- David Hume 


А ‘no’ uttered from the deepest conviction is better than a ‘yes’ uttered merely to please, or worse, to 
avoid trouble. 
- Mahatma Gandhi 


Don't get confused between who people say you are, and who you know you are. 
= unknown 
Do not let them divide and conquer you one friendship and family member at a time. 
- Anonymous 
If we don't stand together, we will hang separately! 
- Pete Santilli Show 
Those who desire to give up freedom in order to gain security will not have, nor do they deserve, 
either one. 
= Benjamin Franklin 


The greatest obstacle to discovery is not ignorance = it is the illusion of knowledge 
- Daniel Boorstin 
Our silence is their most powerful weapon. 

- Anonymous 


A 
Agent provocateur: 


An agent provocateur is a person assigned to provoke unrest, violence, debate or argument by or within. 
а group while acting as а member of the group but covertly representing the interests of another. An 
agent provocateur seeks to secretly disrupt a group's activities from within. Agents provocateurs are 
employed to disrupt or discredit a group by performing acts for which the group will be falsely accused, 
by leading the group into activities it would not otherwise pursue or by creating discord between 
members. Provocateurs may encourage illegal acts, recommend unsound belligerent tactics, spread 
false rumours intended to provoke unwise and hasty action, spread malicious rumours within a group 
about a group member, ог employ other tactics intended to provoke improper action by a group or to 
divert a group from its chosen purpose. An agent provocateur might attempt to implicate as an 


accomplice an innocent target who becomes unwittingly involved in a crime or criminal conspiracy. 


WUN AMANAN 


Ambush: 


An ambush is a long-established military tactic, in which combatants take advantage of concealment 
and the element of surprise to attack unsuspecting enemy combatants from concealed positions, such 
as among dense underbrush or behind hilltops. Ambushes have been used consistently throughout 
history, from ancient to modern warfare. 


There does not appear to be any precedent historically where ambushes on civilian targets are deemed. 
to have any legitimacy in terms of the proper conduct of war. Historically, many instances of extracting 
taxation upon occupied 


in areas have occurred, and there are also instances of 


ins being 
ambushed or otherwise drafted for enslavement into forces which are hostile to them — perpetrators of 
such strategies do not tend to get a very good hearing in the history books. 


In the context of neurowarfare, where ambushes can be performed from a great distance and where 
civilians are not equipped to locate the specific source of the psychological onslaught in the ambush, а 
ians are vulnerable to ambush. This vulnerability is due to the fact that most 


great number of ci 


ians are not aware of the technologies and techniques which are being used to violate a great 
number of domestic and international laws to draft (enslave, brainwash) them into certain ways of 
doing things, presented in an altogether non-optional manner — it is not clear whether even silence is 
sufficient to avoid ambush of civilians in neurowarfare. As such, full disclosure of the uses of 
meuroweapons in conjunction with classic conditioning and brainwashing techniques is of vital 
importance 


You were not stupid. It was ambush. No one deserves that. 


In intelligence, assets are persons within organizations or countries that are being spied upon who 
provide information for an outside spy. There are different categories of assets, including people who: 


Willingly work for a foreign government for ideological reasons such as being against their 
government, but live in a country that doesn't allow political opposition. 


Work for monetary gain. Intelligence services often pay good wages to people in important positions 
that are willing to betray secrets. 


Have been blackmailed and are forced into their role, 


Do not even know they are being used. Assets can be loyal to their country, but may still provide a 
foreign agent with information through insecure computers or through day-to-day chatting, 


Augmented cognition: 


‘Augmented cognition research generally focuses on tasks and environments where human-computer 
interaction and interfaces already exist. Developers, leveraging the tools and findings of neuroscience, 
aim to develop applications which capture the human user's cognitive state in order to drive real-time 
computer systems. In doing so, these systems аге able to provide operational data specifically targeted 
for the user in a given context. 


There аге likely to be positive uses of such technologies. In the present context, | highlight application of 
augmented cognition for electronic warfare and psychological warfare (neurowarfare) situations. 
Namely, that in a context of remote neural monitoring in conjunction with pulse-modulated 
electromagnetic waves which influence neural processes, this provides a highly asymmetric situation 
between ci 


ins who insist upon enjoyment of cognitive freedom and perpetrating entities (rogue 
actors in the security state; other criminals) who amass information on targeted individuals, then, with 
the support of computers which provide a degree of augmented cognition, seek to assert psychological 
domination over those with the temerity to think for themselves or questions the powers that be. 


is an act, often a crime, involving unjustified threats to make a gain (commonly money or 
property) or cause loss to another unless a demand is met. Essentially, itis coercion involving threats to 
reveal substantially true or false information about a person to the public, a family member, or 
colleagues, or threats of physical/mental harm or criminal prosecution. It is the name of a statutory. 
offence in the USA, England and Wales, Northern ireland, Victoria, Australia, and Tasmania, and has 
been used asa way to refer to other offences. 


Blackmai 


is also the use of threats to prevent anather from engaging in a lawful occupation (for 
example, speaking the truth about electronic harassment or neuroweapons) and writing libellous 
nuendo to sabotage potential in the workplace or socio- 


letters (or otherwise spreading rumours or 


political realm), as well as use of intimidation generally for the purpose of preventing the individual 
from promoting certain views or communicating certain facts such as in a situation of whistleblowing. 


For the present context of psychologi 
stand out. 1) Perpetrating entities may try to blackmai 
brainwashing process, by claiming that "It will never end” (i.e, the harassment/torture you will never 
end unless you submit) which unless we achieve change may in fact be true, and 2) regardless of 
whether acting on real or fabricated ‘evidence’, that they will publicly or surreptitiously slander you (no 
matter whether or not based on facts) if you do not do what they say or submit to the brainwashing. 


I warfare in the electronic age, two issues relating to blackmail 


fou into doing wrong things, or to submit to the 


With regard to the potential for political repression and social control, it is worth noting that 
perpetrating entities may try to draw you into embarrassing ог even illegal situations for the purpose of 
blackmailing you in the future. If you face the risk of eternal blackmailing that may subsume your soul 
and freedom, it may indeed be worth considering coming clean and facing the music, regardless of the 
potential to slander you in the future — however, in the electronic age where remote neural monitoring 
is possible, it is advisable to consider such possibilities in the least conscious manner possible. If the 
blackmail involves fabricated ‘facts’ or things that you know to not be illegal or unethical, then be on 
guard to resist external influences which may try to plant a false memory, or convince you that you аге 
evil, or that you can be socially castrated as a result of these false claims — the perpetrating entity will 
consider it as a great victory and sign of control over you to have convinced you to admit to something 
that you never did (refer to subvocalization for possibilities of eliciting a false ‘admission’, and on your 
part, this may lead to a sense of hopelessness and lack of control (refer to early steps of brainwashing). 


Blacklisting: 


А list of persons or organizations designated for special discrimination or boycott; also, to put a person 
ог organization on such a list. Blach 
discriminate against certain persons or organizations. A blacklist might consist of, e.g.: а list of names 
developed by a company that refuses to hire individuals identified as union organizers; a country that 
seeks to boycott trade with other countries; a labour union that identifies firms with which it will not 
work; or a government that wishes to specify who will not be allowed entry into the country. 


is have been used for centuries as a means to identify and 


Blocking harassment 


In organized stalking, blocking harassment is one of a thousand ways to wear down the targeted 
ividuals and to drive them nuts. Examples may include many things that at face value sound trivial: at 
the shop people getting in your way every time you go to get something; in a hotel with shared facilities 
every time you go to use the shower or bathroom a bunch of people are all of a sudden lined up once 
you get there; when waiting for a bus (or anything else) people will crowd around and make it difficult to 
move; when driving other drives will FAR more often than normal pull manoeuvres that leave you boxed 
in by getting in your way or alternatively coordinate swerving lane changes in front of you that make it 
difficult to focus and drive safely; things that you regularly buy or have researched online for purchase 
are regularly sold out or have inflated prices because limited stock is left; the list going on .. Things that, 


if reported to a psychiatrist, would be interpreted as a sign of delusional thinking because these are 
occasionally experienced by everyone. But, a targeted individual may experience such things basically 
every time they try to do anything. 


Br: 


Brain fingerprinting is a forensic science technique used to determine whether specific information is 
stored in a subject’s brain. It consists of measuring and recording a person's electrical brainwaves and 
brain response after the subject is exposed to words, phrases, or pictures (whether on a computer 
screen or via synthetic telepathy). 


| theorize that the earlier technologies which used electroencephalography (EEG) to perform this are 
presently adapted to do remote neural monitoring by use of an analogue of the laser microphone at 
other wavelengths їп the electromagnetic spectrum. 


Brainwashing (refer to mind control’): 


The Oxford dictionary defines brainwashing as follows: "Pressurize (someone) into adopting radically 
different beliefs by using systematic and often forcible means". 


For a мегу short definition in layman's terms, brainwashing can be defined as follows: "Heavy on the 
stick until you're broken into pieces, then ease in on the carrot (which may be nothing more than 
absence of the stick) and take credit for this ‘loving’ treatment while inseminating new values and 
preferences” 


The remainder of this entry is adapted from science.howstuffworks.com* with some additional insights 
for the specific situation of psychological warfare in the electronic age. Do not be deterred by the length 
of this entry. It is very important to have a good grasp on all these elements as a means of self- 
protection for civilians by understanding how this works. If you are a targeted individual, try to identify 
which aspects of your experience roughly relate to these different stages. 


Each stages in the brainwashing takes place in an environment of isolation, meaning all ‘normal’ social 
reference points are unavailable, and mind-clouding techniques like sleep deprivation and malnutrition 
are typically part of the process. There is often the presence or constant threat of physical/mental harm, 
which adds to the target's difficulty in thinking critically and independently. 


? I prefer the term brainwashing to mind control because | think the second of these terms is more suggestive of. 
the perpetrating entity having control over the victi. | prefer terms which are less disempowering to the victim, 
Also, the term brainwashing is more accurate in a context where the perpetrating entity wishes to eliminate old 
ways of doing, thinking and values, and instil new ways of doing, thinking and values. As for the notion of mind 
control itself as differentiated from brainwashing, mind influencing technologies and strategles isa more 
accurate description 

? Layton J, “How Brainwashing Works’. Accessed from htto://science howstuffworks.comylife/inside-the 
qmind/human-brain/orainwashingl.htm on April 26, 2016 


We can roughly divide the process Lifton identified into three stages: breaking down the self, 
introducing the possibility of salvation, and rebuilding the self 


Breaking down the self 


The basic idea is to make you hate everything about who you are (were), so that you may eventually be 
persuaded to believe that you ‘deserved’ it, so that the new brainwashed self will believe itself to be а 
пем and improved person, who has admitted your former shortcomings, repented, and seen the light. 


1) Assault on identity 


You are not who you think you are. This is a systematic attack on a target's sense of self (also called 
his identity or ego) and core belief system. The perpetrator denies everything that makes the target 
who he is: "You are not a soldier." "You are not a man." "You are not defending freedom." The target 
is under constant attack for days, weeks or months, to the point that he becomes exhausted, 
confused and disoriented. In this state, his beliefs seem less solid 


In my personal case, this involved diverse strategies like "you're a spy" whereas in fact I'm а 
translator and editor of research which has relevance for public policy. And, importantly, almost 
everything I work on ends up in the public domain, freely available to the public. For your specific 
case, this will be individually tailored based on what they can determine is important to your identity. 


Various forms of gaslighting are common at this stage, to try to make you believe that you do not 
have a grasp on reality, whereas in fact the perpetrating entity is intentionally controlling your 
environment, etc., in ways that make it difficult for you to maintain a firm grasp on reality. In short, 
gaslighting aims to make you think you are crazy, and this may serve to prevent you from speaking 
openly about the experiences, because you may believe that others (especially psychiatrists) will 
brand you as crazy if you talk about what is happening, 


Asa part of this process, the perpetrating entity is liable to try to imbue the notion that the targeted 
idual (and more specifically, ALL people in general) are (not) in possession of themselves and 
that people are not thinking and acting freely at all. In addition to serving as а form of 
dehumanization, this serves the role of delegitimizing any of your values, preferences, etc., which is 
tantamount to innuendo which promotes openness to being brainwashed. 


indi 


2) Guilt [note: if you are a targeted individual under remote neural monitoring, do not think about 
this too hard — also, they will try to convince you that the fact of doing so is ‘evidence’ about 
something] 


You are bad. While the identity crisis is setting in, the perpetrator is simultaneously creating an 
overwhelming sense of guilt in the target. He/she repeatedly and mercilessly attacks the subject for 
any ‘sin’ the target has committed, large or small. He may criticize the target for everything from the 
‘evilness’ of his beliefs to the way he eats too slowly. The target begins to feel a general sense of 
shame, that everything he does is wrong, 


In my personal case, and I think this is a rather common sort of experience in the current situation of 
psychological warfare in the electronic age, this will involve anything they can figure out about you 
that may seem inconsistent in any sort of way, so they can badger you about all big or small things. In 
а sense, this may contribute to your belief that, in a rather sick fashion, that they actually want to 
"help! you be a better person. Since the efforts are largely geared towards whatever they can figure 
ош about your personal values, this may appear as credible (whereas in fact they are engaged in acts 
of pure evil, whereas you may just have some matters of minor inconsistency or imperfection). 


Often, this will involve trying to set you up in a way so you may be led to believe that you are the 
cause of some problems, and that you yourself need to reform. For example, while travelling for an 
extended period, | had people tampering with my laundry so it would smell bad. Then, they would 
harass me about the smell. Eventually, | had to wash my clothes by hand and stay to watch my 
clothes dry, to get clean clothes. They also harassed me about other details like how often (or how) | 
showered or brushed my teeth, and would go around broadcasting any moment when | was not in a 
situation of perfectly clean hygiene (many analogues will abound for your specific case, but here, 
someone who actually wants to help might just mention a good deal on soap at a nearby shop, or 
give a bar away — it's cheap). 


Another example involves the use of neuro-programming, potentially with neuroweapons to, first, 
associate a certain trigger with an interest in members of the opposite sex, then to progressively try 
to apply this same trigger to increasingly young children. In the earlier stages, they may try to 
convince you that you are disgusting for looking at women/men in any way, for having any sexual 
attraction, while at the same time actively trying to direct attention towards genital regions or other 
areas associated with arousal. The trigger having been established, they apply it to increasingly young 
children, then start to suggest that the target is a pedophile. In such a case their want you to end up 
їп a psychiatrist's chair making an ‘incriminating’ statement like "I have sexual interest in children’, 
whereas in fact THEY were at all times trying to push sexual thoughts into your mind at times when 
children were at the forefront of cognition. (So ... who are the real pedophiles in such a case?) 


Other examples could have anything to do with whatever they have figured out is important to your 
values. For example, if vegetarian, try to make you feel extremely guilty about eating eggs or use of 
any animal products, no matter that the hypocrites clearly have no qualms about inflicting suffering 
оп humans, let alone animals. Or, if you have some sympathies for vulnerable people, to try to make 
you feel guilty about not solving all problems on earth in such regards (while they go about trying to 
program disgust for vulnerable people or non-white people, for example) 


The main idea is that whatever they can figure out is important to your values or even very minor 
details about how you live your life, they will use it to pick away at you in any sort of way to make 
you feel ‘guilty’ This may be to establish a conditioned trigger of a sense of guilt and/or disgust with 
oneself, and later this conditioned trigger may be used to elicit ‘guilt’ in relation to other things, 
perhaps to help convince you that a planted false memory is in fact true and that you feel guilty 
about it (this could be used to blackmail you, even if you don't believe it, but if you can be persuaded 
to believe that others do). Perhaps it could be used to trigger a sense of guilt and/or disgust, for 


example to be disgusted with homeless people, disabled people, non-white people, ‘weak’ people 
who help others, or basically any group that they want to brainwash you into believing is inferior. 


Whatever it takes to make you think you ‘deserve’ it. No one deserves to be brainwashed. No one. 


3) Self-betrayal 


‘Agree with me that you are bad. Once the subject is disoriented and drowning in guilt, the 
perpetrator forces him/her (either with the threat of physical harm or of continuance of the mental 
attack) to denounce his family, friends and peers who share the same ‘wrong’ belief system that the 
targeted individual holds. This betrayal of his/her own beliefs and of people he/she feels a sense of 
loyalty to increases the shame and loss of identity that the target is already experiencing, 


In the context of psychological warfare in the electronic age, 1 think the main thing to be aware of 
here is the use of pulse-modulated electromagnetic waves to communicate into your head, and to 
try to drive your own subvocalizations’ to create a false ‘admission’ or false statement of ‘belief’. For 
example, trying to drive a subvocalization of something like "there's a terrorist" when you see a 
Muslim, "that's а criminal" when you see a black man, "the NWO is real" when you consider speaking 
the truth, or perhaps “I love/want (genetalia)” when you see a member of the opposite sex and are 
influenced to focus on regions associated with sexual arousal, etc. The examples are essentially 
endless. Presumably many people have experienced essentially similar tactics, in addition to tactics 
refined to whatever the perpetrating entity can figure out about the specific values of the individual. 


4) Breaking point 


Who am I, where am | and what am I supposed to do? With his identity in crisis, experiencing deep 
shame and having betrayed what he has always believed in, the target may undergo what in the lay 
community is referred to as a ‘nervous breakdown’. In psychology, a ‘nervous breakdown’ is really 
just a collection of severe symptoms that can indicate any number of psychological disturbances. It 
may involve uncontrollable sobbing, deep depression and general disorientation. The target may 
have lost his grip on reality and have the feeling of being completely lost and alone. When the target 
reaches the breaking point, the sense of self is pretty much up for grabs ~ he has no clear 
understanding of who he is or what is happening to him. At this point, the perpetrator sets up the 
temptation to convert to another belief system that will save the target from his misery. 


The only thing | would add to this is the potential use of positive conditioning to add to the 
temptation to convert to the other belief system. For example, the perpetrating entity may have 
established positive conditionings surrounding whatever things they can figure out make you feel 


> Concise inputs on how they drive these subvocalizations are welcome. It seems to be related to a) remotely 
collection of EEG signals (by an analogue of the laser microphone), b) use of mimicry to normalize copying on the 
part of the targeted individual or victim of non-consensual human experimentation, and c) diffusion of 
‘electromagnetic waves which mimic the brainwaves involved in subvocalizing the target phrase, perhaps 
‘complementary to conditioned subvocalized elicitation of the target phrase, and/or repeating a phrase 
subliminally many times over and then starting you off оп а sentence that you will finish. 


good. Then, when proposing the other belief system, they will make use of the trigger so that you 
feel good when you start to contemplate the conversion. A slightly different example 1 experienced 
was, when they managed to drive a subvocalization through my mind, in MY FIRST PERSON, to the 
effect of “I really did it”, they would first use the negative conditioned response and say "that's what 
guilt feels like", and then use the positive trigger and communicate "that's what forgiveness feels 
like”. However, many instances of triggering the positive conditioning (generally, a peaceful, 
euphoric or generally happy feeling) were also applied when starting to entertain any possible 
legitimacy of the views they wish to impart (see stage 9, below}. 


Asa general rule of thumb, | think it is safe to say that if someone is ‘good’, they will be very open to 
explain the who/what/when/why/where kinds of questions. Good parenting often involves much use 
of sticks and carrots, and we can openly discuss these, even though not all parents will agree on the 
precise strategies. If someone is not willing to demonstrate evidence that allows you to CONCRETELY 
have strong knowledge of who is doing it, how they are doing it, and what the desired outcome is (it 
is always possible to lie about such things in the meantime, so be aware of how they may 
continuously change goalposts in the process of brainwashing), then it should be easy to conclude 
that you are dealing with some altogether evil influences and should resist the reprogramming at all 
costs. 


The possibility of salvation. 


Having been psychologically tortured for quite some time, you may be willing to entertain any sort of 
‘change in the ways you think or do things. The possibility of salvation is that your suffering may come to. 
an end if you see the light (ie., allow the perpetrating entity to program you as they see fit). This may 
involve the use of conditioned positive and negative responses, for example triggering a good feeling 
when you start to ‘confess’. If they have gone heavily enough on the stick for some time, the absence of 
the stick may itself feel like a carrot — the weight of the world being lifted from your shoulders, as it 


5) Leniency 


1 can help you. With the target in a state of crisis, the perpetrator offers some small kindness or 
reprieve from the abuse. He may offer the target a drink of water, or take a moment to ask the target 
what he misses about home. In a state of breakdown resulting from an endless psychological attack, 
the small kindness seems huge, and the target may experience a sense of relief and gratitude 
completely out of proportion to the offering, as if the agent has saved his life. 


This stage can be of diverse forms. | would add to this that at this point you are incredibly vulnerable. 
You may be drawn into a relationship or group where all the above strategies are repeatedly applied, 
albeit most likely in subtle forms. Having entered an environment where others are largely or fully in 
control of what's going on, there is little hope to keep thinking for yourself in such a situation. Do, 
not, go, there. No matter how lonely you feel. Just don’t do it. Seek out positive influences and 
relationships instead, which may involve working to build ties with friends and family who may have 
been persuaded or forced to participate in the previous steps (perhaps they were brainwashed too). 


If someone who has been abusing you turns around and offers help, do not accept! If you have been 
exposed to the above brainwashing techniques and you meet someone who offers any sort of help 
that you do not see as being normal (or even if it IS rather normal), apply your spider sense to the n^ 
degree. If they start any sort of harassment, or do things which seem likely to be designed to 
continue with the attacks described above, for example out of nowhere speaking unnecessarily 
critically of things which they know are important to you, or speaking positively of things they are 
trying to persuade you to accept, then probably you should just make any old excuse to leave. 
Perhaps you are lured with a promise for a job, or they are taking you to events which are supposed 
to be related to your interests but are in fact designed to get you into a controlled environment 
where the perpetrating entity might continue to use brainwashing techniques against you. 


6) Compulsion to confess 


You can help yourself. For the first time in the brainwashing process, the targeted individual is faced 
with the contrast between the guilt and pain of identity assault and the sudden relief of leniency. The 
target may feel a desire to reciprocate the kindness offered to him, and at this point, the agent may 
present the possibility of confession as a means to relieving guilt and pain. (This last point was 
addressed in stage 4, above, in terms of using conditioned positive responses applied by the 
perpetrating entity when they try to drive a subvocalization of the ‘confession’ through your head.) 


7) Channelling of g 


This is why you're in pain. After weeks or months or even years of assault, confusion, breakdown and 
moments of leniency, the target's guilt has lost all meaning -- he's not sure what he has done wrong, 
he just knows he is wrong. This creates something of a blank slate that lets the perpetrating entity fill 
їп the blanks: He/she can attach that guilt, that sense of ‘wrongness’, to whatever he wants (and so, 
even if you have actually done something that is actually wrong, | recommend rapidly equilibrating 
your emotional response in order to protect against the laying of conditioned triggers which may be 
used to associate a sense of ‘guilty’ to other things — also, itis best to take charge of your cognition, 
and focus on the evil of what is being done to you (some people recommend just ignoring it), which 
is rather likely to be very evil in comparison with the relatively trivial thing you may be concerned 
about. We are human. We try to do our best. Sometimes we err, and learn from these mistakes. 
However, someone who takes advantage of the situation to try to brainwash you can hardly be 
‘good’, in particular in a situation where they refuse to be explicit about 
who/when/where/why/what questions]. 


The perpetrating entity attaches the targeted individual's guilt to the belief system the agent is 
trying to replace. The targeted individual comes to believe it is his/her belief system that is the cause 
of the shame. The contrast between old and new has been established: The old belief system is 
associated with psychological (and/or physical) agony; and the new belief system is associated with 
the possibility of escaping that agony. (This can be referred to as ‘stick and carroting’, basically, 
making use of classic conditioning in the emotional, spiritual and/or political realms.) 


8) Releasing of guilt. 


It's not me; it's my beliefs. The embattled target is relieved to learn there is an external cause of 
his/her wrongness, that it is not they themselves who are inescapably bad — this means he/she can 
escape his/her wrongness by escaping the wrong belief system. All he has to do is denounce the 
people and institutions associated with that belief system, and he won't be in pain anymore. The 
target has the power to release him/herself from wrongness by confessing to acts associated with his 
old belief system. With his full confessions, the target has completed his psychological rejection of his 
former identity. It is now up to the perpetrator to offer the target a new one. 


(I never got to this stage, although perpetrating entities tried to force me through in on a great 
number of occasions. Hence, | do not have additional advice or commentary on recognizing signs or 
dealing with it, except, just be aware of the conditioned triggers the perpetrating entity may try to 
use to make you feel good if/when you give a second or moment's thought to denouncing the 
previous views and/or considering anything good about the new views they want to force you into.) 


Rebuilding the Self 
9) Progress and harmony 


If you want, you can choose good.“ The perpetrating entity introduces a new belief system as the 
path to ‘good.’ At this stage, the agent stops the abuse, offering the target physical comfort and 
mental calm in conjunction with the new belief system. The target is made to feel that it is he who 
must choose between old and new, giving the target the sense that his fate is in his own hands. The 
target has already denounced his old belief system in response to leniency and torment, and making 
a ‘conscious choice’ in favour of the contrasting belief system helps to further relieve his guilt: If he 
truly believes, then he really didn't betray anyone. The choice is not a difficult one: The new identity 
is safe and desirable because it is nothing like the one that led to his breakdown. 


10) Final confession and rebirth 


1 choose good. Contrasting the agony of the old with the peacefulness of the new (refer to 
conditioning, and hence it is often appropriate to refer to the process as ‘conditioning and 
brainwashing’), the target chooses the new identity, clinging to it like а life preserver. He/she rejects 
their old belief system and pledges allegiance to the new one that is going to make his/her life better. 
At this final stage, there are often rituals or ceremonies to induct the converted target into his new 
community. This stage has been described by some brainwashing victims as a feeling of ‘rebirth’. 


“And here, "good" could be basically anything. For example, leading the world to be a better place by genociding 
away people deemed inferior or otherwise undesirable. Or that "good" might involve complete elimination of 
cognitive liberty in order to enforce any particular social controls, hierarchies or value systems were deemed 
‘worthy by those perpetrating the brainwashing, 

= In the context of psychological warfare in the electronic age, this may involve influencing the person who is now 
an asset to believe that they are a very powerful spy, a true and natural leader, perhaps a criminal mastermind or 
leader, and even so far as believing that they are the devil himself or some sort of angel (depending on which 
identity might be more conducive to the individual accepting their new role and identity) 


Rinse and repeat if other aspects of your individual self have not been reformed by the perpetrating 
entity. If the efficacy of one stage of the process is in doubt, the perpetrating entity may return to an 
earlier stage in the brainwashing process, for example by returning to gaslighting techniques or other 
strategies to wear down the identity of the victim or their sense of self. 


One of the main protections against brainwashing is simply to know that it is can happen even to very 
intelligent people, and to be able to identify that it is (or might be) happening. 


Important sources of vulnerability to brainwashing include: black and white thinking, being in a 
vulnerable situation due to job loss, relationship troubles or illness, being alone in a new environment, 
being socially isolated whether due to personal choice or as orchestrated by the perpetrating entity, and 
also having released significant amounts of publicly available information which may be mined by a 
perpetrating entity to refine the brainwashing strategy in a personalized manner (and hence massive 
data collection by security state officials should be regarded as inherently suspect). 


One of the most difficult aspects of reaching out to a brainwashed victim is to help them see that they 
have indeed been brainwashed. Exposure to multiple options, without overwhelming the subject with 
too many options at once, will provide the subject with a new, broader perspective from which to 
challenge the beliefs implanted by the perpetrating entity. If the victim is able to recognize that in fact. 
they have been brainwashed and they desire to seek freedom, do not seek to shame the victim. They 
have been through enough already. 


Brain programming: 


Signals intelligence implemented and kept this technology secret in the same manner as other 
electronic warfare programs of the U.S. government. The NSA monitors available information about this 
technology and withholds scientific research from the public. There are also international intelligence 
agreements to keep this technology secret. The NSA has proprietary electronic equipment that analyzes 
electrical activity in humans from a distance. NSA computer-generated brain mapping can continuously 
monitor all of the electrical activity in the brain continuously. The NSA records and decodes individual. 
brain maps (of a large number of persons) for national security purposes. EMF brain Stimulation is also 
secretly used by the military for bring-to-computer links. (In military fighter aircraft, for example.) For 
electronic surveillance purposes electrical activity in the speech center of the brain can be translated 
into the subject's verbal thoughts. Remote neural monitoring can send encoded signals to the brain's 
auditory cortex thus allowing audio communications direct to the brain (bypassing the ears). NSA 
operatives can use this to covertly debilitate subjects by simulating auditory hallucinations characteristic 
ОҒ paranoid schizophrenia. Without any contact with the subject, remote neural monitoring can тар 
‘out electrical activity from the visual cortex of a subject’s brain and show images from the subject's 
brain on a video monitor. NSA operatives see what the surveillance subject's eyes are seeing. Visual 
memory can also be seen. Remote neural monitoring can send images direct to the visual cortex, 
bypassing the eyes and optic nerves. NSA operatives can use this to surreptitiously put images in a 
surveillance subject's brain while they are in R.E.M. sleep for brain-programming purposes. 


(I'm sceptical of that very last sentence, but that's what the source says. All the rest, with 100% certainty, 
1 have personally experienced. Also, | do not consider it as proven that the lettered organization 
specified in the source correctly identifies the source of the various forms of torture that are being 
implemented, however, it does seem rather consistent with their specific areas of activity — and | 
hesitate to say ‘mandated areas of activity’, because clearly, the issues surrounding psychological 
warfare in the electronic age as used against civilians could not possibly fall anywhere but about as far 
on the wrong side of the law as imaginable — this is torture and highly refined methods of brainwashing 
civilians whom they are morally and legally bound to protect, nothing more, nothing less.) 


Brain imaging (brain scanner): 


Neuroimaging or brain imaging is the use of various techniques to either directly or indirectly image the 


structure, function/pharmacology of the nervous system, 


Neuroimaging falls into two broad categories: 1) Structural imaging, which deals with the structure of 
the nervous system and the diagnosis of gross (large scale) intracranial disease (such as tumour), and 
injury, and 2) Functional imaging, which is used to diagnose metabolic diseases and lesions on a finer 
scale (such as Alzheimer's disease) and also for neurological and cognitive psychology research and 
building brain-computer interfaces (see augmented cognition). 


While there is a lot of cutting edge development happening in the area of brain imaging, this should be 
considered as generally unrelated to technologies which harvest information relating to brain wave 
patterns associated with different processes which are fairly generalizable across humans or those 
which are specific to an individual, generally for the purpose of eliciting a certain output from a targeted 
individual, such as triggering a neural event after planting a false memory or in relation to real 
associations. 


с 


Cause stalking: 


Cause stalking is an alternate term for what some multi stalking targets call organized stalking or gang 
stalking. It is specialized groups of people who think they are supporting some cause, but are more 
interested in harassing targets designated by their leaders. Lies told by the leaders add fuel to the fire. 


Civil society: 


Civil society is the "the aggregate of non-governmental organizations and institutions that manifest. 
interests and will of citizens; individuals and organizations in a society which are independent of the 
government" — or, " the elements such as freedom of speech, an independent judiciary, etc., that make 
up а democratic society". 


*pttp:/fwwwdictionary.com/browse/civil-soclety?r-66, accessed on May 2, 2016. 


Volunteering is often considered a defining characteristic of the organizations that constitute civil 
society, which in turn are often called NGOs, NPOS, or CSOs. Most authorities have in mind the realm of 
public participation in voluntary associations, trade unions and the like but itis not necessary to belong 
to all of these to be a part of civil society. 


Civilian: 


In general, a civilian is "a person who is not a member of the military or of a police or firefighting 
force" * The term also includes chaplains and medical personnel who are not part of the organizations 
mentioned in the preceding sentence, as well as those who are not perpetrators, in order to distinguish 
between those who are law-abiding people and those who are dedicated criminals. 


Under the laws of war (also known as international humanitarian law), a ch 


ian is one not being а 
member of the armed services and does not take a direct part of hostilities in times of armed conflict. 
The term 'ch 


ian' is slightly different from a non-combatant under the laws of war, because some non- 
combatants are not ci 


ins (for example, military chaplains attached to the belligerent armed forces or 
neutral military personnel). Under international law, s in the territories of a Party to an armed 
conflict (here | think it is more appropriate to define it as a ‘weaponized conflict’, since electronic 


weapons are not well defined in international law, especially as 'arms') are entitled to certain privileges 
under the customary laws of war and international treaties such as the Fourth Geneva Convention. The 
privileges that they enjoy under international law depends on whether the conflict is an internal one (а 
civil war) or an international one. 


‘The Fourth Geneva Convention of 1949, and additional protocols signed in 1977 and 2005, include a 
number of relevant specifications with regard to civilians. Appendix C highlights many potentially 
relevant articles with regard to the treatment of civilians, and draws analogues for the present situation 
of neurowarfare which involves significant intentional targeting of populations. 


Coercive persuasion or thought reform: 


Coercive persuasion or thought Reform is best understood as a coordinated system of graduated 
coercive influence and behaviour controls designed to deceptively and surreptitiously manipulate and 
influence individuals, usually in a group setting, in order for the originators of the program to profit in 
some way, normally financially or politically. Using rewards and punishments, efforts аге made to 
establish considerable control over a person’s social environment, time, and sources of social support. 
Social isolation is promoted. (See brainwashing for a more detailed definitions of stages involved.) 


7 Concise Oxford Dictionary of Sociology (1994), 55-56. 


* Merriam-Webster Dictionary: Accessed from http://www merriam-webster.cam/dictlonary/clulltan on May 1, 
2016. 


Cognitive liberty, or the "right to mental self-determination", is the freedom of an individual to control 
his or her own mental processes, cognition, and consciousness. It has been argued to be both an 
extension of, and the principle underlying, the right to freedom of thought. Though a relatively recently 
defined concept, many theorists see cognitive liberty as being of increasing importance as technological 
advances in neuroscience allow for an ever-expanding ability to directly influence consciousness. 
Cognitive liberty is not a recognized right in any international human rights treaties, but has gained a 
limited level of recognition in the United States, and is argued to be the principle underlying a number of 
recognized rights. 


‘The United States Supreme Court has recognized: 


"Freedom of thought... is the matrix, the indispensable condition, of nearly every other form of 
freedom. With rare aberrations a pervasive recognition of this truth can be traced in our history, 
political and legal" (Palko v. Connecticut (1937) 302 U.S. 319, 326-27.) 


Without freedom of thought, the First Amendment right to freedom of speech is moot, because you can 
only express what you can think. Constraining or censoring how a person thinks (cognitive censorship) is 
the most fundamental kind of censorship, and is contrary to some of our most cherished constitutional 
principles 


Cognitive liberty is much more than freedom of thought. To believe in cognitive liberty is to believe that 
the individual is absolute sovereign over their own consciousness. t is an extension of the concepts of 
freedom of thought and self-ownership. It is a reaction against the prevailing assumption that other 
people have the right to tell you what you can do with your mind and body. 


Conditioning (psychology; a. 


Pavlovian conditioning or Classic conditioning) (refer to Priming): 


This entry is long, but extremely important to understand thoroughly, and is itself a very short discussion. 
of concepts which are elaborated upon in great detail in many other sources. 


A simple example of conditioning might be easily understood by considering the perfume/cologne of a 
romantic partner, and how this association may bring back many memories of that person including 
emotional responses you continue to associate with them. Simply smelling the same perfume/cologne 
might trigger an emotional response associated with this romantic partner. It may, however, be far 
more nefarious than that. In the pracess of brainwashing someone, consider how various conditionings 
may be used as ‘sticks’ against ‘wrong’ things and ‘carrots’ to support indoctrination of ‘right’ things, in a 
way that ultimately leads to taking over your person, perhaps so far as being able to play you like a dol 


The classic experiment relating to conditioning is ‘Pavlov’s dog’ (1907). Pavlov noticed that the dogs in 
his experiments, on digestion in dogs, began to salivate in the presence of the technician who normally 


* Center for Cognitive Liberty and Ethics. “Freedom of Thought and the First Amendment”. Accessed fram 
http://www.cogntivelibertv.org/issues/frst amend index.html on April 24, 2016. 

2® Cognitive Liberty UK. "What is Cognitive Liberty?" Accessed from. 

https://cognitiveivertyuk wordpress.com/about/what-is-cognitivesberty on April 24, 2016 


fed them, rather than simply salivating in the presence of food. Pavlov called the dogs' anticipatory 
salivation ‘psychic secretion’. From his observations he predicted that a stimulus could become 
associated with food and cause salivation on its own, if a particular stimulus in the dog's surroundings 
was present when the dog was given food. In his initial experiments, Pavlov presented a stimulus and 
then gave the dog food; after a few repetitions, the dogs started to salivate in response to the stimulus. 


The Wikipedia entry on Classic conc 
applications of the basic idea of conc 
but all the details are not particularly important for understanding the basic idea of how understanding 
conditioning is important for the present situation of psychological warfare in the electronic age. 
Rather, | wish to distinguish between positive con 
conditioned responses (‘sticks’). Many people are loosely familiar with the idea of ‘sticks and carrots", 
although perhaps more along the lines of ‘economic incentives’ or ‘social sanction’, and not so much in 
relation to the concepts of classic conditi 
processes involved in brainwashing an individual or asserting influence over their mind, and so it is 
important for the broader public to have some understanding of these processes, and this is all the 
more important in the context of psychological warfare in the electronic age. 


ing presently contains details on many more refined 


One may get good value out of reading up on all of them, 


ioned responses (‘carrots’) and negative 


jing. ‘Sticks and carrots’ are key for understanding certain 


Let me approach this by means of an example. First, let us take is as a given that the perpetrating entity 
that wishes to brainwash the targeted indi 
what the targeted individual likes and dislikes. (It is not necessary that the ‘stick’ is a pain stimulus ог 
that the ‘carrot’ is a pleasure stimulus, given that many strategies being used are essentially 
psychological and not physical in nature). With some knowledge of what you like and dislike, what you 
value and consider abhorrent, what makes you happy and what makes you sad, what makes you feel 
like your situation is meaningful or not having meaning, what makes you feel successful or alike a failure, 
what makes you feel proud or embarrassed, etc., the perpetrating entity may then make use of this 
information to establish a variety of sticks and carrots. Keep in mind that the basic process here is to 
apply the negative stimulus (‘stick’) when you are doing/thinking ‘wrong’ things and to apply the 
positive stimulus (‘carrot’) when you are doing/thinking ‘right’ things. 


jual have amassed some amount of information about 


Let's say that you are a peace-loving person who promotes respect across diverse groups of society, 
who sees it as important to help vulnerable people, and are generally quite nice to people. And that the 
perpetrating entity wishes to transform you into a person who sees aggressive war as critical for 
civilizational development, and that it would be best to eradicate all who do not belong to the correct. 
ethnic group or social class such as by eradicating the homeless, disabled or other groups deemed 
"inferior! (i.e, transform you into a Nazi). Every time you act, speak or think? in a way that is in line with 
your current self, the perpetrating entity will apply a treatment that they know makes you feel shame, 
guilt, embarrassment, inferior, angry, etc. And, every time you do something rather more in the 
direction of what they want, such as be a little bit mean to someone or be in any way critical of the 
hated group (these may be elicited by introducing ideas into your mind via neuroweapons), they will 


You may wish to come back to this point after reviewing some of the definitions of existing technologies used in 
electronic harassment. This may not yet seem very credible at al 


apply a treatment that will make you feel good in some way, such as a compliment tailored to what they 
know about your pre-existing value system or directly triggering a positive neural or physiological 
sentiment. 


What makes it cone is this. The perpetrating entity may devise some rather simply trigger, such 


as “boom boom boom" for negative events (which may itself have been conditioned to elicit a stress 


response), and "thank you" for things that they want to elicit you to do in the future. Eventually, they 
need not apply the rather more complex psychological attacks — all they need to do is apply the simple 
gestural or verbal trigger (stimulus) and slowly go about reprogramming you. 


Here is some elaboration on the method. The positive and negative conditionings (sticks! and ‘carrots') 
may be applied generally as follows. Say, they have figured out what disgusts you. Every time you are 
disgusted, they may apply the same treatment, perhaps a sound, gesture, or even a specific rhythm or 
maybe even frequency, to use as the trigger. And, essentially the same for things that make you feel 
good. Every time you perceive disgust, they will apply the treatment that can be used to trigger disgust 
at the same time as another event (the one they want you to feel disgusted about). And, every time you 
do something that makes you feel good in whatever way, they apply some other treatment that can be 
used to trigger a good feeling at the same time as another event (the one they want you to feel good 
about). In the case of transforming a loving peacenik into a Nazi, the situation may be approached as 
follows. Keep in mind here that the 'disgusted' feeling or sentiments you have been told to understand 
as and ‘happy’/ powerful'/ete. (which may be nothing but butterflies in your stomach or tingly spine, 
which the perpetrating entity suggests is what ‘happy’ or ‘powerful’, etc. feels like) can now be 
stimulated with the triggers they have constructed (what the speci 
important to understand is the fact that the triggers can be laid and used as follows). 


trigger is is not important, what is 


When the loving peacenik encounters or even thinks about homeless people, disabled people or any 
individual belonging to a non-white group, the trigger for ‘disgust’ may be applied. Presumably so as to 
not be too obvious about things, this will begin with a rather weakly embedded trigger, which may 
become sequentially stronger over time. On the other side of things, to program in the new values, they 
may apply a ‘happy’/'powerful’/etc. trigger when you do something like be assertive or a little bit mean, 
and this can be sequentially applied to make you a meaner and meaner person until you feel ‘happy’ 
and ‘powerful’ when doing very hurtful things to people. In a more subtle manner, and this requires 
some acceptance of the facts of remote neutral monitoring to see how this could happen, when reading 
or thinking about something aligned with your pre-existing values, the ‘disgust’ feeling may be elicited, 
and when reading or thinking of something which involves doing bad things to people, especially 
members of one of the hated groups, the ‘happy’/‘powerful /etc. feeling may be elicited. (This is likely to 
be accompanied by pulse-modulated electromagnetic radi. 
directly into your head, which, when applied with specific knowledge of your values, preferences, 
ned 


ons which can communicate verbally 


insecurities, desires, etc., can be tailored to the individual to help ensure that the use of the cone 
triggers are guiding the targeted individual in the ‘right’ direction.) Slowly slowly, the oblivious peacenik 
is transformed into a Nazi, disgusted with the stupidity of their former values, now having seen the light 
that Nazi thought, actions, and politics are required to make the world a better place, and that ‘powerful’ 


people engage in the various forms of harassment used in the process of brainwashing the no-reviled 


loving peaceniks. 


In addition to this more refined application of classic conditioning, and use of conditioned triggers to 
alter your views, more easily understood applications of ‘sticks’ (negative stimulus) and ‘carrots’ 
(positive stimulus) can be used to wash away aspects of your personality that they want to get rid of, 
and to sequentially promote new views and practices. It should be clear that a good understanding of 
the ways in which condi 
and/or physiological manipulations which are applied for the purpose of brainwashing а targeted 


ing can be used is critical for being able to reject emotional, psychological 


Knowing this can help prevent you from being brainwashed (from basically anything to basically 
anything). If this is not clear to you. Re-read this entry, and then re-read it again after you have digested 
the remainder of this glossary. Become highly attuned to your emotional state and responses in relation 
to your actions, values, speech, thoughts, etc. Otherwise, you may be exposed to being slowly 
brainwashed against your will even though you understand the basic principles of conditioning. Do not 
deny your emotional experiences, but learn to equilibrate them rapidly and to identify sources of 
interference which are likely to originate from conditioned triggers. 


(it is worth mentioning that this is not altogether different in some ways from some rather effective 
parenting techniques. Parents can explain their methods and objectives openly. Not so with those who 
refuse to identify themselves, refuse to be clear about their methods, and refuse to be clear about their 
ultimate objectives. Obviously, in this second case, we are dealing with a situation of extreme evil - if it 
was good, it would be explained on paper who/what/when/why/where, but clearly if the perpetrating 
entity were to answer all such questions, they would all find themselves in prison for a very long period 
of time, and perhaps instigate a violent revolution, if the victims of their conditioning and brainwashing 
were able to identify just who the perpetrating entity(ies) are — at the very least, any official resources 
directed towards such ends would see funding completely removed and a complete shakeup of all 
hierarchical structures in order to assert citizen's control over the offending institutions.) 


Important: such triggers may be planted at barely audible, or perhaps even sub-audible volume. Triggers 
may be planted without you even knowing. If you feel yourself having strange impulses, this may be the 
cause — pay VERY close attention to whether you can recognize some Pavlovian trigger that is barely 
noticeable. 


Knowing this is all possible is the first step in protection against conditioning and brainwast 
COINTELPRO: 


COINTELPRO (a portmanteau derived from COunter INTELligence PROgram) was (past tense?) a series of 
covert, and at times illegal, projects conducted by the United States Federal Bureau of Investigation (FBI) 
aimed at surveillin, infiltrating, discrediting and disrupting domestic political organizations. 


The present naming and nature of activities of the present day analogue of COINTELPRO appears to 
remain unknown to the public, as does the extent of such activities throughout other known and 
unknown agencies of the security state such as the CIA and NSA. It is not clear whether even an order 
from Congress or the President of the USA would be able to penetrate through existing layers of 
classification which purport to work on behalf of ‘national security’, without first shaking up the upper 
in democratic control over them. 


management of these institutions and asserting 


What | DO know, is that things like trying to start an organization to put an end to unpaid internships 
(the GivingYourselfAway Internship project) and involvement in environmental advocacy were claimed 
as reasons that | was ‘rightfully’ made a target of covert surveillance and psychological torture designed 
to put an end to my participation in various forms of advocacy and political expression which prioritized 
peaceful relations between those with different views (realistically though, having identified me as 
someone who questions things, the name of the game was basically to persuade me to believe any line 
of thinking whatsoever whereby | could be considered as a ‘legitimate’ target of surveillance — of course, 
I'm fully aware that no court in the West would authorize a warrant based on any information 
whatsoever they have about me, and regardless of which, the methods being used would certainly cross 
the lines of what any court would authorize). 


Conspira 
Conspiracy (civil): an agreement between persons to deceive, mislead, or defraud others of their legal 


rights or to gain an unfair advantage. 


Conspiracy (criminal): an agreement between persons to break the law in the future, in some cases 
having committed an act to further that agreement. 


Conspiracy (political); an agreement between persons with the goal of gaining political power or 
meeting a political objective. 


Note: people who discuss the possibility of a conspiracy are routinely labelled as delusional, and, online, 
can expect a personalized attack from anonymous commenters who focus on maligning the individual 
making the claim of conspiracy, and only very rarely will attempt to debate the specific facts/assertions 


being made. That's suspicious. (Most conspiracy theories, however, tend to be based on a mere grain of 
truth and make an illogical jump from "it's plausible and probably they would want to" to "it's definitely 
happening and a threat to civilization as we know it.) 


Controlled personnel effect: 


Controlled personnel effects involves targeting individuals with non-lethal force to make selected 
adversaries think or act according to ‘needs’. Through the application of non-lethal force, it is possible to 
influence or incapacitate personnel. By studying and modeling the human brain and nervous system, the 
ability to mentally influence or confuse personnel is also possible. Through sensory deception, create 
synthetic images or holograms to confuse an individual's visual sense or, in a similar manner, confuse his 
senses of sound, taste, touch, or smell. Through cognitive engineering, develop a better understanding 
of how an individual's cognitive processes (pattern recognition, visual conditioning, and difference 
detection) affect his decision making processes. Scientists could use these cognitive models to predict a 
person's behaviour under a variety of conditions with the potential to affect an adversary's mission 
accomplishment via a wide range of personnel effects.” 


Corruption: 


Corruption is a form of dishonest or unethical conduct by a person entrusted with a position of 
authority, often to acquire personal benefit. Corruption may include many activities including bribery 
and embezzlement, though it may also involve practices that are legal in many countries. Government, 
or 'political corruption occurs when an office-holder or other governmental employee acts in an official 
capacity for personal gain. 


Stephen D. Morris? a professor of politics, writes that [political] corruption is the illegitimate use of 
public power to benefit a private interest. Economist lan Senior defines corruption as an action to (а) 
secretly provide (b) а good or a service to a third party (c) so that he or she can influence certain actions 
which (d) benefit the corrupt, a third party, or both (e) in which the corrupt agent has authority. Daniel 
Kaufmann," from the World Bank, extends the concept to include ‘legal corruption’ in which power is 
abused within the confines of the law — as those with power often have the ability to make laws for 
their protection. 


Government/ public sector 


adaptation, to eliminate the use of the conditional tense due to personal experiences which demonstrate that 
there is nothing hypothetical about efforts to make use of these technologies, from “Distracted Masses: Vol. 1 
Issue 27, attributed to Crawling Ant Productions, which purports to be quoting from a 2004 US Air Force document. 
that | cannot verify the origins of. It is clear that controlled personnel effects are presently being deployed, but it is 
not clear which sort of FOIA terminology must be used to access information on such strategies. 

* Morris, SD (1991). "Corruption and politics in contemporary Mexico”, University of Alabama Press, Tuscaloosa, 
Senior, | (2006). "Corruption - The world's big C", Institute of Economie Affairs, London, 

з= Kaufmann, D and V Pedro (2005). "Legal Corruption”, World Bank. 


Public sector corruption includes corruption of the political process and of government agencies such as 
the police as well as corruption in processes of allocating public funds for contracts, grants, and hiring. 
Recent research by the World Bank puts forward that who makes policy decisions (elected officials or 
bureaucrats) can be critical in determining the level of corru 
policy-makers face." 


ion because of the incentives different 


Political corruption 


Political corruption is the abuse of public power, office, or resources by elected government officials 
for personal gain, by extortion, soliciting or offering bribes. It can also take the form of office holders 
‘maintaining themselves in office by purchasing votes by enacting laws which use taxpayers’ money. 
Evidence shows that corruption can have political consequences- with citizens being asked for bribes 
becoming less likely to identify with their country or region.” 


Police corruption 


Police corruption is а specific form of police misconduct designed to obtain financial benefits, other 
personal gain, and/or career advancement for a police officer or officers in exchange for not pursuing, 
or selectively pursuing, an investigation or arrest. One common form of police corruption is soliciting 
and/or accepting bribes in exchange for not reporting organized drug or prostitution rings or other 
illegal activities. 


‘Another example is police officers flouting the police code of conduct in order to secure convictions 
of suspects—for example, through the use of falsified evidence. More rarely, police officers may 
deliberately and systematically participate in organized crime themselves. In most major cities, there 
are internal affairs sections to investigate suspected police corruption or misconduct. 


Judicial corruption 


Judicial corruption refers to corruption related to misconduct of judges, through receiving or giving 
bribes, improper sentencing of convicted criminals, bias in the hearing and judgement of arguments 


and other such misconduct. 


It is important to distinguish between the two methods of corruption of the judiciary: the 
government (through budget planning and various privileges), and the private." Judicial corruption 
can be difficult to completely eradicate, even in developed countries. 


* Hamilton, A (2013). "Small is beautiful, at least in high-income democracies: the distribution of policy-making 
responsibility, electoral accountability, and incentives for rent extraction", World Bank. 

* Hamilton, A and J Hudson (2014). "Bribery and Identity: Evidence from Sudan", Bath Economic Research Papers, 
No 21/14. 

= Barenboim, P (October 2008). “Defining the rules”, The European Lawyer, Issue 90. 
3 Pahis, S (2008). "Corruption in Our Courts: What It Looks Like and Where It s Hidder 
1188), 1900-1943. 


The Yale Law Journal, 


The issue of corruption can hardly be separated from considerations of blackmail, with especially 
pernicious possibilities in a context of psychological warfare in the electronic age, where electronic 
weapons are used for electronic harassment and/or remote neural monitoring. Among other things, 
this may involve threatening a public official with exposure of their secrets (and/or threats of 
psychological torture) if they do not vote in a particular manner, or demanding money in exchange for 
continued secrecy. 


From a highly informal analysis of social networks inhabited by targeted individuals, it appears that 
many targeted individuals who are outspoken about their experiences are also outspoken about various 
forms of (proven and unproven) corruption. 


Covert surveillance is a situation in which someone or something is observed without the observation 
being known. This may be performed by agents of a security state, private investigators, business 
owners, or even by individuals seeking to collect information on those who have wronged them or who 
they perceive as enemies. Covert surveillance is by no means a new thing, although the technologies 
used for covert surveillance have advanced significantly (especially in the realm of neuroweapons), 
literally beyond belief for the vast majority of the population. 


Classically, covert surveillance involved any variety of ways for a spy to listen in on or watch an 
important conversation, such as peep holes, secret side rooms, flimsy walls to make it easy to listen in 
оп a conversation, etc. Classic covert surveillance also involved things like befriending the target of 
surveillance in order to stay close to them, watch them, learn about them, and ultimately extract 
information from them or learn to manipulate them better. 


Neo-classical covert surveillance involved the use of early digital technologies, basically any sort of 
wiretap designed to collect information without the target knowing, or otherwise monitoring 
‘communications which were deemed to be secret (perhaps access a radio wave transmission, or 
decoding any variety of signals). CCTVs, GPS monitors, aerial surveillance and other audio surveillance 
technologies can also be classified as neo-classical covert surveillance technologies. 


Present day covert surveillance may involve any of the above, in addition to new technologies. Most 
especially, technologies which transmit words, images or ideas into the mind of the monitored individual 
via electromagnetic waves (and modulated pulses of these waves), and then the response of the 
individual within their brain is monitored using remote neutral monitoring mechanisms to collect 
information. 


Crime against humanity: 


e against humanity means murder, extermination, enslavement, deportation, imprisonment, 
torture, sexual violence (including rape), persecution or any other inhumane act or omission that is 
committed against any civilian population or any identifiable group and that, at the time and in the 
place of its commission, constitutes a crime against humanity according to customary international law 
ог conventional international law ог by virtue of its being criminal according to the general principles of 
law recognized by the community of nations, whether or not it constitutes а contravention of the law in 
force at the time and in the place of its commission. 


‘Genocide’ means an act or omission committed with intent to destroy, in whole or in part, an 
identifiable group of persons, as such, that, at the time and in the place of its commission, 
constitutes genocide according to customary international law or conventional international law or by 
Virtue of its being criminal according to the general principles of law recognized by the community 
of nations, whether or not it constitutes a contravention of the law in force at the time and in the place 
of its commission. In the sense of certain groups which try to intimidate and brainwash entire other 
groups (or all other groups) into their ideological, nationalist, ethnic, religious and/or other views, this 
сап be considered as genocide on a worse scale than mass murder, in the sense of transforming people 
into their very own enemies. 


Crowd manipulation 


Crowd manipulation is the intentional use of techniques based on the principles of crowd psychology to. 
engage, control, or influence the desires of a crowd in order to direct its behaviour toward a specific 
action. This practice is common to politics and business and can facilitate the approval or disapproval or 
indifference to a person, policy, or product. The ethical use of crowd manipulation is debatable and 
depends on such factors as the intention of and the means used by the manipulator, as well as the ends 
achieved. Crowd manipulation differs from propaganda although they may reinforce one another to 
produce a desired result. If propaganda is “the consistent, enduring effort to create or shape events to 
influence the relations of the public to an enterprise, idea or group”, crowd manipulation is the 
relatively brief call to action once the seeds of propaganda (i.e. more specifically 'pre-propaganda') are 


sown and the public is organized into a crowd. Crowd manipulation also differs from crowd control, 
which serves a security function. Local authorities use crowd-control methods to contain and defuse 
crowds and to prevent and respond to unruly and unlawful acts such as rioting and looting. 


Cyberstalking: 


 Oyberstalking is the use of the internet or other electronic (digital) means to stalk or harass an individual, 
а group of individuals, or an organization. It may include false accusations, monitoring, making threats, 
identity theft, damage to data or equipment, the solicitation of minors for sex, or gathering information 
in order to harass. The definition of harassment must meet the criterion that a reasonable person, in 
possession of the same information, would regard it as sufficient to cause another reasonable person 
distress. 


D 
DARPA: 


The Defense Advanced Research Projects Agency (DARPA) is an agency of the U.S. Department of 
Defense responsible for the development of emerging technologies for use by the military. 


DARPA was created in February 1958 as the Advanced Research Projects Agency (ARPA) by President 
Dwight D. Eisenhower. Its purpose was to formulate and execute research and development projects to 
expand the frontiers of technology and science, with the aim to reach beyond immediate military 
requirements. The administration was created in response to the Soviet launching of Sputnik 1 in 1957, 
and DARPA's mission was to ensure U.S. military technology would be more sophisticated than that of 
the nation's potential enemies. 


A relevant share of conspiracy theories pinpoint DARPA as the origins of technologies with potential 
nefarious applications, referring to patents held by companies having partnered with DARPA and 
specific research projects funded under DARPA (limited to those which were publicly disclosed, of 
course]. However, it should be emphasized that a patent is not proof that a technology is functioning 
and that a research project is not evidence that the desired outcomes were achieved (however, ongoing 
funding or increased funding can easily be considered as proof that at least some results in the expected 
direction were being achieved]. However, both are evidence of long standing interests in the 
technologies defined elsewhere in this glossary. 


Decoy(ing): 


Decoy(ing) is usually a person, device or event meant as a distraction, to conceal what an individual or a 
group might be looking for. Decoys have been used for centuries most notably in game hunting, but also 
in wartime and in the committing or resolving of crimes. 


In a context of organized stalking, electronic harassment, and psychological warfare in the electronic 
age in general, the perpetrators consistently try to coax targets into blaming either the wrong 
technology, or the wrong people, or both. This is a sub-task of their attempting to get targets to 
discredit themselves by making nonsensical or unsupportable claims to the public, and especially 


officials 


A safe rule of thumb is that, in such contexts, whatever appears to be going on at face value is rather 
unlikely to be the actual motive, identity, etc. Significant effort will be made to hide the motives and 
identity(ies) of the underlying perpetrating entity, and any explanation that is accepted or promoted is 
more likely to be the product of manipulation or imagination than any move in the direction towards 
truth. 


Dehumanization: 


% Dwight D. Eisenhower Memorial Commission (2008). “Dwight D. Eisenhower and Science & Technology" 


Dehumanization is to make somebody feel or be perceived as less human by taking away his or her 
individuality, the creative and interesting aspects of his or her personality, or his or her compassion and 
sensitivity towards others. Dehumanization may be directed by an organization (such as a state) or may 
be the composite of individual sentiments and actions, as with some types of de facto racism. State- 


organized dehumanization has been directed against perceived racial or ethnic groups, nationalities (or 
‘foreigners’ in general), religious groups, genders, minorities of various sexual orientations (e.g, 
homosexuals), disabled people as a class, economic (e.g, the homeless) and social classes, and many 
other groups. 


Broader dehumanization of specific groups can be viewed as a pre-condition to citizens of a nation 
accepting severe human rights violations to be committed in acts of war against another group. Prior to 
the 1994 genocide in Rwanda, radio programming had been full of propaganda calling the eventual 
targets of the genocide ‘cockroaches’, etc., in very hateful voices full of disgust. 


Delusion (also refer to gaslighting) 
А delusion is a belief held with strong conviction despite superior evidence to the contrary. 


Individuals who speak out about political corruption, the potential for unaccountable actors within the 
police state to be involved in political repression or subversion, who make claims that any agency 
whatsoever of the state is investigating them or monitoring them, etc., are often labelled as ‘delusional’. 
This is especially common if the targeted individual can be persuaded to sit down with a psychiatrist. 
who is usually quite happy to write up a mental health record for anyone making such claims = without, 
of course, ever bothering to make any effort whatsoever to enquire as to whether any such claim may 
be true. (See entry on schizophrenia for other aspects of how these claims may be portrayed. Also, see 
political abuse of psychiatry.) 


? For those with a suitably sceptical scientific mindset, and who have not had many (or any) experiences related to 
the terms defined and contextualized in this glossary, it should be emphasized that even for the more outlandish 
seeming claims, there is NO evidence to the contrary, let alone “superior evidence” = rather, various slanderous 
mental health labels are generally directed towards those discussing such things, in the absence of any, let alone, 
superior, evidence. That's SUSPICIOUS! 


Depersonalization: 


Depersonalization is an anomaly of self-awareness. t can consist of a reality or detachment within the 
self, regarding one's mind or body, or being a detached observer of oneself. Subjects feel they have 
changed, and the world has become vague, dreamlike, less real, or lacking in significance. It can be а 
disturbing experience. 


Though degrees of depersonalization and derealization can happen to anyone who is subject to 
temporary anxiety or stress, chronic depersonalization is more related to individuals who have 
experienced a severe trauma or prolonged stress/anxiety. Deperson: 
most important symptom in the spectrum of dissociative disorders, including dissociative identity 
disorder and "dissociative disorder not otherwise specified" (DD-NOS). It is also a prominent symptom in 
some other non-dissociative disorders, such as anxiety disorders, clinical depression, bipolar disorder, 
schizophrenia, borderline personality disorder, obsessive-compulsive disorder, migraines, and sleep. 
deprivation?" 


tion-derealization is the single 


De-patterning: 


De-patterning involves prolonged, drug-induced sleep comas, followed by multiple doses of 
electroshock therapy, designed to erase memory and make a subject available for reprogramming. Most 
famously experimented by Ewen Cameron, with a well-known case of Linda MacDonald in 1963 having 
been tortured and experimented upon to such extreme degrees using these methods that she was 
reduced to a vegetable state, having to relearn everything, from how to go to the bathroom to the 
identity of her children. 


Several hundred (but not all) victims of such research eventually received monetary compensation for 
their suffering. 


Itis not clear to me the extent to which this concept may apply to the current situation of psychological 
warfare in the electronic age, but | do not doubt that the nefarious types who are making use of the 
technologies described in this glossary would absolutely love to be able to completely erase (or create) 
memories by remote means. (Why they don't just kill people instead is beyond me. How can someone 
possibly imagine that it is OK to do such horrible things to people, but somehow draw the line at the 
much nicer practice of just killing people. Clearly there are experimental objectives.) 


Directed conversation: 


22 Recall that attacking the sense of зе is one of the earlier stages in brainwashing. l.e., in case it is not obvious, 
people who are sleep deprived will be more vulnerable to brainwashing for a whole host of reasons, including this 
‘one - and, moreover, ate less likely to have (any?) clear memories of the brainwashing whereby they will be able 
to plece together what happened 

* Goodwin К (Oct 17, 2004). "Brainwash victims win cash claims", The Times of London. (This article has been 
removed from the newspaper's website, but one of many copies can be found at 


http://www. wanttoknow.Info/mkcourtease). 


Directed conversation is a term referring to a stalking tactic using stranger's conversation to both 
intimidate and to convey to the victim that they are under surveillance. During directed conversation, 
two or more stalkers will approach near to the target and engage in ‘normal’ conversation with one 
another. The conversation is purposefully made at a level so that the victim can adequately hear what is 
being said. During directed conversation, personal information concerning the victim (refer to remote 
neural monitoring to understand how this information may be collected without use of ‘traditional’ 
tools used to violate privacy) is inserted into the speech and emphasized by the stalkers in a fashion that 
most non-victims would not be able to discern as harassment (however, if the targeted individual calls 
the stalkers out on it, they will respond in a way so as to make the targeted individual look crazy). 


One purpose of directed conversation is to harass a victim, as well as make the victim appear mentally 
unstable should they attempt to complain about such abuse. This may be combined with carefully 
orchestrated manipulations related to brainwashing the targeted individual (this may involve the use of 
mimicking harassment for conditioning purposes, which can applies later for brainwashing purposes), 
such as trying to portray the values of the targeted individual as something socially determined as 
pathetic, undesirable, weak, or something that makes them a ‘legitimate’ target — if an unaware 
targeted individual is exposed to such treatment, they may find themselves subtlely brainwashed 
without even knowing it, only loosely aware of the fact that they are being stalked. Similarly, directed 
conversation may be applied to use the stalker's knowledge of the psychology and values of the 
targeted individual to try to massage their values, preferences, etc., in the direction of what the 
organized stalkers, or more importantly those directing their actions, want to instil into the population — 
most generally, pro-eugenics anti-socialist ‘values’). These are conversations that complete strangers 
will have out in public relating to the target and their personal situations. E.g., they will repeat things a 
target said in their home, or on the phone. They will drop very personal details into the conversation, 
that could only be related to the target. 


Directed energy weapons (refer to electronic weapons): 


A directed energy weapon (DEW), also known as electronic heating, RF heating, high-frequency heating 
and diathermy, is the process in which a high-frequency alternating electric field, or radio wave or 
microwave electromagnetic radiation heats a dielectric material. 


Potential applications of this technology include anti-personnel weapon systems, potential missile 
defense system, and the disabling of lightly armoured vehicles such as cars, drones, jet skis, and 
electronic devices such as mobile phones. 


The energy can come in various forms, for example: 1) Electromagnetic radiation, including radio 
frequency, microwave, lasers and masers; 2) Particles with mass, in particle-beam weapons; 3) Sound, in. 


sonic weapons. 


Widespread reports from targeted individuals, many of whom believe themselves to be subjects of non- 
‘consensual human experimentation for illegal research on the part of the security state, claim that 
directed energy weapons are being used to inflict pain on them, including experiences of mysterious 


burns and inflammation by individuals who have also experienced diverse other forms of harassment. 
However, it is possible that this is part of an intimidation-oriented disinformation campaign where 
targeted individuals (and/or others) are persuaded to believe that this is happening (and are further 
convinced of it when other targeted individuals claim the same), whereas it may not in fact be the case. 


Another explanation for these experiences is that pain centres of specific limbs or parts of the body are 
being stimulated in the brain. 


Disinformation: 


Disinformation is false or inaccurate information that is spread deliberately with intentions of turning 
genuine information useless. For this reason, it is synonymous with and sometimes called black 
Propaganda. It is an act of deception and false statements to convince someone of untruth. 
Disinformation should not be confused with misinformation, information that is unintentionally false. 


Unlike traditional propaganda techniques designed to engage emotional support, disinformation is 
designed to manipulate the audience at the rational level by either discrediting conflicting information 


or supporting false conclusions. 


In the context of psychological warfare in the electronic age, the targete jual may in fact be a 
source of disinformation, whether as a product of imagination, suggestion, or be reiterating seemingly 


plausible disinformation that they are repeating. A reasonable rule of thumb is that if the perpetrating 
entity is content for you to believe that the origins of the attack is some particular thing, then almost 
certainly it is something else. The disinformation may extend to efforts to convince you that many 
people who are not in fact‘ 


which contribute to the social isolation and discrediting of the targeted individual. 


on it’ are also perpetrators, which may end up driving hostile interactions 


One of the objectives of this disinformation is to lead the targeted individual to appear as mentally ill or 
otherwise unstable by proposing explanations widely online and to the public, which are patently untrue 
or highly unlikely, and by engaging in highly erratic behaviour. 


E 


Electromagnetic radiation/waves (specific types of which include Radio waves and 


Microwaves): 


"Electromagnetic waves are waves which can travel through the vacuum of outer space. Mechanical 
‘waves, unlike electromagnetic waves, require the presence of a material medium in order to transport. 
their energy from one location to another. Sound waves are examples of mechanical waves while light 
waves are examples of electromagnetic waves. 


Electromagnetic waves are created by the vibration of an electric charge. This vibration creates a wave 
which has both an electric and a magnetic component. An electromagnetic wave transports its energy 
through a vacuum at a speed of 3.00 x 108 m/s (a speed value commonly represented by the symbol с). 
The propagation of an electromagnetic wave through a material medium occurs at a net speed which is 
less than 3.00 x 108 m/s.”** 


The following image should give a basic idea of how such waves may continue largely in their original 
form despite much interference, which should be conceptually available in mathematical form to those 
who have studied some physics at the upper high school or first year university level. However, much 
like waves in the ocean, once the area of interference has been passed, the underlying wave of the 
particle should remain essentially unchanged, on average. 
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interested in a) the microwave regions of the spectrum relevant 
for the ‘modulated microwave pulse auditory effect’ (hundreds 
of MHz to tens of GHZ), and b) lower ends of the spectrum 
which have more generalized effects on mood, emotion, etc. by 
mimicking brain waves (this is not the same as more targeted 


мове Visible 


y 


28 The Physics Classroom, “Propagation of an Electromagnetic Wave", accdssdt frog 


uses of such technologies to trigger conditioned emotional responses at the level of an individual) — in 
this second case, pulse modulations of higher frequency waves may serve to mimic a lower frequency 
brain wave. Directed energy weapons rely on higher frequency waves in the electromagnetic spectrum, 
because higher frequency waves contain more energy (and can be targeted with more precision). 


Electromagnetic shielding (including Faraday cag 


Electromagnetic shielding is the process of reducing the electromagnetic field іп a space by blocking the 
field with barriers made of conductive and/or magnetic materials. Shielding is typically applied (1) to 
enclosures to isolate electrical devices from the ‘outside world’ and (2) to cables to isolate wires from 
the environment through which the cable runs. Electromagnetic shielding that blocks radio frequency 
electromagnetic radiation is also known as RF shielding. The shielding can reduce the coupling of radio 
waves, electromagnetic fields and electrostatic fields, though not static or low-frequency magnetic fields 
(a conductive enclosure used to block electrostatic fields is also known as a Faraday cage). The amount 
of reduction depends very much upon the material used, its thickness, the size of the shielded volume 
and the frequency of the fields of interest and the size, shape and orientation of apertures in a shield to 
an incident electromagnetic field 


There are rumours that solutions like anti-electromagnetic paint may mitigate the problem. Also, if a 
microwave oven is protective against microwave radiation, presumably it would be somewhat costly but 
not technologically difficult to apply something similar for protection against neuroweapons). 


The difficulties in creating a perfect Faraday cage on a large scale is likely to explain the 2015 decision of 
the Pentagon to move significant communications resources to a deep mountain bunker in Cheyenne, 
Colorado. The decision was reportedly to safeguard the command's sensitive sensors and servers from а 
potential electromagnetic pulse (EMP) attack." 


Electromagnetic weapons (a.k.a. Electronic weapons, Psychotronic weapons, Neuro-electro- 
magnetic frequency weapons, High powered magnetic weapons, Radio frequency weapons, 
Electromagnetic radiation weapons, Directed energy weapons, Through-the-wall weapons, Remote 


influencing technologies, Neuroweapons, e 


These are weapons which involve the diffusion of electromagnetic waves for a diversity of purposes, 
from a) traditional applications of weapons which inflict pain, damage or destroy (directed energy 
weapons) to b) the use of pulse-modulated electromagnetic waves for sending audible voices directly 
into the minds of individuals, and other outgoing transmissions of images or ideas into the minds of the 
targeted individual — On the surveillance end, this presumably involves an array of radar-like tools (e.g. 
analogues of the laser microphone) which should not be of particular interest to the average citizen, 
including applications for remote neural monitoring which can be used in conjunction without outgoing 


% Nye (April, 2015). "Why IS the US military moving back into ‘Stargate’ base deep under the Rocky Mountains a 
decade after it was abandoned?", Dally Mail Online, AFP and Associated Press, accessed from 

http://www. dailymail-co.uk/news/article-3031041/Why-military-moving-Stargate-base-deep-Rocky- Mountains- 
decade-abandoned html on May 11, 2016. 


‘communications (into the mind of the targetec jual) for the purpose of an extreme form of soc 
control where cognitive liberty is threatened, and c) neuro-effective signals (whether or not achieved 


joning) that may cause other nerve groups to be remotely influenced”. Generally speaking, 
the goal is to engage in behaviour modification by covertly manipulating the minds of persons under 
attack. 


According to N. Anisimov, psychotronic weapons (neuroweapons) are those that act to "take away a 
part of the information which is stored in о man's brain. It is sent to a computer, which reworks it 
[sometimes with human support] to the level needed for those who need to control the man, and the 
modified information is then reintroduced [by suggestion or mere exposure to the modified information] 
into the brain." Included in the arsenal are VHF generators, X-rays, ultrasound, and radio waves. 


Itis not uncommonly asserted that microchip implants are used to increase the strength of the influence 
of these electronic weapons in targeted 
‘experimentation. However, it is difficult to ascertain whether such reports can be taken credibly — such 


dividuals or in instances of non-consensual human 


claims may reflect successfully convincing a targeted individual of something that can be proven as 
factually false at a later date, in order to entirely discredit any claims they make. The fact that such 
events may have transpired historically does not mean it is still happening — after all, that would leave 
evidence. 


Unclassified official reports in relation to such weapons are not altogether sparse, but are altogether 
vague in the specific technologies they use or the impacts they may have on targets." 


(Note: this class of weapons also includes legitimate military uses which are analogous to traditional 
radar, signal jamming and spoofing technologies. Such uses are not of interest for the context at hand.) 


As early as 1979, the Soviet Union was promoting an international treaty against the development of 
weapons of mass destruction, and among others, specified the following types of weapons: 


Infrasonic means using acoustic radiation to affect biological targets; 
Means using electromagnetic radiation to affect biological target. 


However, Western powers claimed that such a treaty on all potential new weapons of mass destruction 
would have to be so general in scope and vague in its definitions so as to render it useless, and no such 


® This last point on remote activation of other neuron groups appears in White E (2000), "The State of Unclassif 
and Commercial Technology Capable of Some Electronic Mind Control Effects", accessed from 
hutp://www.constitution.org/abus/mkt/uncom.htm on April 30, 2016. Many or perhaps all targeted individuals 
‘ean attest to experiences that would corroborate this view, but the exact causality may be different for different 
> attribution to this quote cannot be verified, However, Itis roughly accurate. 

? One official source where such technologies are discussed, about 10 years old already, can be found in the. 
Defense Science Board Task Force on Directed Energy Weapons, December 2007, accessed from 


http://www aca. osd.mil/dsb/reports/ADA&76320.paf on April 24, 2016. 


treaty was ever drawn up.” However, the Soviets did not cite potential applications for mind control 
(other citations in this document demonstrate that such uses of electromagnetic radiations to influence 
the mind and other neural processes were already in practice at that time), and it would be reasonable 
to wonder if the actual intent was to ban development of weapons that they would nevertheless 
continue developing. 


In case there is any doubt that these SHOULD be classified as weapons, and therefore subject to a 
diversity of controls in their use, trade, etc., refer to HR 2977 Space Preservation Act of 2001, promoted 
by Dennis Kucinich (unrelated sections redacted): 


(2){A) The terms ‘weapon’ and ‘weapons system’ mean a device capable of any of the following: 


(it) directing a source of energy (including molecular or atomic energy, subatomic particle beams, 
electromagnetic radiation, plasma, or extremely low frequency (ELF) or ultra low frequency (ULF) 
energy radiation) against that object; 


(v) through the use of land-based, sea-based, or space-based systems using radiation, 
electromagnetic, psychotronic, sonic, laser, or other energies directed at individual persons or 
targeted populations for the purpose of information war, mood management, or mind control of 
such persons or populations; 


(i) inflicting death or injury on, or damaging or destroying, a person (or the biological life, bodily 
health, mental health, or physical and economic well-being of a person]- 


(8) Such terms include exotic weapons systems such as- 
(i) electronic, psychotronic, or information weapons; 
(ii) high altitude ultra low frequency weapons systems; 
(iv) plasma, electromagnetic, sonic, or ultrasonic weapons; 


However, these passages were deleted from the bill prior to being passed, on October 2, 2001.** 


3 UN Department for Disarmament Affairs (1985). "The United Nations and Disarmament: 1945-1985", pp 114-116. 
Adapted from quotation at http://www.mindjustice.org/9.htm on May 3, 2016, 

** Lam unsure as to how to verify the authenticity of these deleted passages. The source is 
https://youarenotmybighrother wordpress.com/2015/10/05/the-mind-controlforum-yahoo-group-eleanor-white 
accessed May 3, 2016. 


Electronic harassment (including no-touch torture): 


This is the sum of any and all torture, harassment and brainwashing experiences perpetrated by use of 
electromagnetic weapons, whether directed energy weapons or other weapons designed for remote 
neutral monitoring, synthetic telepathic communications into and from the mind of the targeted 
individual, or otherwise. The terms should not be confused with cyberstalking. 


In Michigan, Public act 257 of 2003 makes it a felony for a person to "manufacture, deliver, possess, 
transport, place, use, or release” a "harmful electronic or electromagnetic device" for "an unlawful 
purpose"; also made into a felony is the act of causing "an individual to falsely believe that the individual 
has been exposed to a harmful electronic or electromagnetic device". In Maine, Public law 264, H.P. 868 
— LD. 1271 criminalizes the knowing, intentional, and/or reckless use of an electronic weapon on 
another person, defining an electronic weapon as a portable device or weapon emitting an electrical 
current, impulse, beam, or wave with disabling effects on a human being. 


Knowledge of such harassment goes back at least as far as 1993.” 


| believe this term is generally used in relation to physical torture, or elicitation of pain centres in the 
brain, rather more so to the largely psychological torture aspects of this neurowarfare against civi 
who refuse to submit and be brainwashed into Nazis (for practical purposes, whether or not that is the 
affiliation the perpetrator believes themselves to hold). Common symptoms include: 


- Sharp pain and burning in the chest, generally in the region of the heart 
- ‘Fluttering’ or 'gulping' sensation in heart area 

- ‘charged! sensations in the heart area 

- Racing or irregular heart beat 

-  Hard/heavy pumping of the heart beat 

- Fatigue/exhaustion, dizziness, vertigo, loss of balance 


* McKinney 1 (1993). "The McKinney Report: Microwave Harassment and Mind Contre! Report”, Electronic 
Surveillance Project. Accessed from an archived version of the report at 
https:/florencioviray files wordpress.com/2010/04/os-the-mckenney.report pdf on April 26, 2016. 


- Intense headaches 

- Pain in other centres, likely induced via the brain, at least in most cases 

- Pain at the surface of the skin, which may involve the use of ‘active denial technology’ which 
boils the water molecules in the skin, causing much pain but not damaging the skin and 
therefore not leaving ‘evidence’ 

- Elicitation of various physiological processes, in ways designed to be embarrassing 

~ Interference with the senses, emotions, etc. [perhaps by stimulating neural processes similar to 
those senses, emotions, etc. in the individual) 


It is commonly believed that satellites are being used a highly targeted beacons of electromagnetic 
radiation, although presumably in at least some cases this is complemented or even largely applied by 
lesser sources in cases where autonomous (perhaps vindictive) operators wish to add to the torture. 


ELINT: 


Electronic signals intelligence (ELINT) refers to intelligence-gathering by use of electronic sensors. Signal 
identification is performed by analyzing the collected parameters of a specific signal, and either 
matching it to known criteria, or recording it as a possible new emitter. ELINT data are usually 
considered as highly classified. 


As retrieved from Wikipedia’, the satellites which have been deployed for radar or ELINT purposes 
(both of which necessarily equipped with electromagnetic radiation facilities) are as follows. Naturally, it 
remains unknown to the public when these satellites began to be equipped with pulse-modulation 
capacities of sufficient quality to diffuse outgoing synthetic telepathy communications. 


Number launch date Function Status 
USA-3 1984-06-25 EUNT Out of service 
ОЗА 8 1985-01-24 EUNT Out of service 


 hrtns://en.wikipedia.org/wiki/Uist_of USA satellites, accessed on May 1, 2016. 


ЗАЗ 1988-09-02 EUNT. Failed 
USA-37 1989-05-10 EUNT Out of service 
05-48 1989-11-23 EUNT No info 
USA-103 1994-05-03 EUNT No info 
USA-105 1994-08-27 EUNT No info 
USA- 110 1995-05-14 EUNT No info 
USA-112 1995-05-14 EUNT No info 
USA-118 1996-04-24 EUNT. No info 
USA-136 1997-11-06 EUNT No info 
USA-152 2000-08-17 Radar reconnaissance — [ Active 
USAO160 2001-09-08 ELINT/Ocean surveillance | No info. 
USA-171 2003-09-09 EUNT, No info 
USA-181 2005-02-03 ELINT/Ocean surveillance | No info. 
USA-184 2006-06-25 EUNT No info 
USA-194 2007-06-15 EUNT No info 
USA-200 2008-03-13 EUNT No info 
USA-202 2009-01-18 EUNT Active 
USA-215 2010-09-21 Radar imaging Active 
USA-223 20101121 EUNT Active 
USA-229 2011-04-15 ELINT/Ocean surveillance | Active 
USA-238 2012-09-13 ELINT/Ocean surveillance | Active 
USA-247 2013-12-06 Radar imaging Active 
USA-250 2014-04-10 EUNT Active 
USA-257 2014-09-17 EUNT Active 
USA-259 2014-12-13 EUNT Active 
USA-264 2015-10-08 ELINT/Ocean surveillance. | Active 
USA-267 2016-02-10 Radar imaging Active 


Viewed by 5-year periods, the rate of deployment of ELINT and radar satellites is as follows: 1984-1989 
(5); 1990-1994 (2); 1995-1999 (4); 2000-2004 (3); 2005-2009 (5); 2010-2014 (8); 2015-2016 (2). With по 
less than 12 satellites equipped with electromagnetic wave capacities, it should be considered as a 
rather uncontroversial statement to claim that much of the globe is covered most of the time, and this 
does not account for a large number of other satellites (and/or undisclosed satellites) which monitor via 
other means — also, following the popular mythology relating to the HAARP program, a fair number of 
other satellites described as ‘weather satellites’ may also be equipped with targeted electromagnetic 
wave capacities. Moreover, this does not include any land-based or non-satellite aerial capacities along 
these lines. Neurowarfare applications presumably remain classified and therefore officials hidden from 
civilians who are vulnerable to abuse of such technologies. 


Open question: Why such a large ramp up of satellites with electromagnetic wave capacities in the 
2010-2014 period? I am not aware of any significant build-up of legitimate risks or threats which would 
justify this. I cannot speak for all places, but this most certainly is consistent with the Canadian history of 
2013-2014, which to date remains essentially undocumented, but a few reminders of which will 
hopefully help to fill іп the record once people can feel less threatened by psychiatric reprisal for 


describing their experiences, in particular following disclosure on the current state of technologies in 
neurowarfare. 


Emotional cloning (а.к.а. Cloned emotional signatures): 


US patent 5,159,703 (1992) includes the following description through use of silent sound: “By using 
these computer-enhanced EEGs, scientists can identify and isolate the brain's low-amplitude "emotion 
signature clusters", synthesise them and store them on another computer. In other words, by studying 
the subtle characteristic brainwave patterns that occur when a subject experiences a particular emotion, 
scientists have been able to identify the concomitant brainwave pattern and can now duplicate it. "These 
clusters are then placed on the Silent Sound[TM] carrier frequencies and will silently trigger the 
‘occurrence of the same basic emotion in another human being!" " 


It seems unlikely that such a technology could be implemented by silent sound, but an analogue of such 
а technology certainly exists which instead uses electromagnetic radiations/waves for essentially the 
same purpose. This may be complementary to the use of low frequency electromagnetic waves with 
more generalized impacts. 


Also, applications of electromagnetic analogues of this technology seem to explain other experiences of 
targeted individuals and victims of non-consensual human experimentation, as described elsewhere 
under ing harassment, evoked a 


Evoked action (related: Classic conditioning, Pr 


al stimuli, Electronic weapons) 


An evoked action is an action that is evoked neurally, normally by a decision that is essentially conscious 
and intentional (іе, not a fight or flight response to pain or a threat). This often involves visual selection 
of the event, in addition to encoding of motor control."* However, actions may be automatically invoked, 
in the sense that one may intend to perform a specific action, but the brain automatically produces 
some other action reflecting automatic computation оп the part of the brain.” 


This entry on evoked action should be considered as highly incomplete. However, in the context of 
psychological warfare in the electronic age, what is relevant is the following. 


First, in relation to mimicking harassment, it is obvious to those who have experienced it that 
continuous mimicry of movements eventually leads to a situation where other parties may trigger an. 
involuntary movement on the part of the targeted individual for example, having mimicked every 
movement for some time, the perpetrating entity may seek to establish a sense of control over the 
targeted individual by, at a mere gesture, triggering an involuntary movement. It appears as though a 
similar connection may exist between mimicry and involuntary speech, most especially involuntary 
subvocalizations (which, among other things, may be used to help brainwash an unaware targeted 


*™ di Pellegrino, G, R Rafal and SP Tipper (Aug 2005). “Implicitly Evoked Actions Modulate Visual Selection: Evidence 
from Parietal Extinction", Current Biology, 15(16], 1489-1472. 
E 


ividual by ‘speaking in their first person’, or to extract false ‘confessions’ which may be observed via 
remote neural monitoring). 


Second, somewhat in relation to the process of visualizing the action prior to doing it, a targeted 


ividual who is completely unaware of such possibilities may find themselves triggered to make some 
kind of action, generally one which may be dangerous (for example, steer he car right, into the tree) or 
criminal (for example, a sexual or terrorist offense, or more innocuously, to shoplift something) 


| assume that most targeted individuals can attest to such experiences, but given that the purportedly 
established scientific knowledge is essentially hidden undercover as ‘classified’ for ‘national security, а 
targeted 


write them up with some sort of mental health record (for referring to such innocuous things as some 


idual describing such experiences is liable to be directed towards a psychiatrist who will 


involuntary movements, and as bad as impulses to act on a sexual perversion that the perpetrating 
entity have otherwise been trying to plant or force into the mind of the targeted individual). 


Extremely low frequency waves (ELF electromagnetic waves): 


Extremely low frequency (ELF) is the ITU designation for electromagnetic radiation (radio waves) with 
frequencies from 3 to 30 Hz, and corresponding wavelengths from 100,000 to 10,000 kilometers. ELF 
‘waves can also penetrate significant distances into earth or rock, and ‘through-the-earth’ underground. 


mine communication systems use frequencies of 300 to 3000 Hz. The frequency of alternating current 
flowing in electric power grids, 50 or 60 Hz, also falls within the ELF band, making power grids an 
Unintentional source of ELF radiation, 


The following was lifted from an online source dedicated to mystical sorts of relations with mother earth 
and the like. The attribution is to Lewis 8. Hainsworth, but | have not yet been able to verify this 
information from any peer-reviewed scientific outlet. | think it suffices to say, however, that ELF waves 
are known to have diverse relations (extent and directionality of causation?) with our cognitive and 
‘emotional states, and among many other specific experiences, are likely to explain fatigue attacks™. 


- Gamma waves (25-60 Hz) appear to relate to simultaneous processing of information from 
different brain areas, eg, involving memory, learning abilities, integrated thoughts or 
information-rich task processing. Gamma rhythms modulate perception and consciousness, 
which disappear with anaesthesia. Synchronous activity at about 40 Hz appears involved in 
binding sensory inputs into the single, unitary objects we perceive. 

- — Beta waves (12-25 Hz) dominate our normal waking state of consciousness when attention is 
directed towards cognitive tasks and the outside world. Beta is a ‘fast’ activity, present when we 
are alert or even anxious, or when engaged in problem solving, judgement, decision making, 
information processing, mental activity and focus. Nobel Prize winner Sir Francis Crick and other 
scientists believe the 40 Hz beta frequency may be key to the act of cognition. 


** Such a device was patented over 40 years ago, under US patent 3773049 A (1970): "Apparatus for the treatment 
of neuropsychic and somatic diseases with heat, light, sound and vhf electromagnetic radiation". White (2000), in 
Appendix PM, describes Russian claims that such devices were already in use in Soviet and allied states. 


- Alpha waves (7-12 Hz) are present during dreaming and light meditation when the eyes are 
closed. As more and more neurons are recruited to this frequency, alpha waves cycle globally 
across the whole cortex. This induces deep relaxation, but not quite meditation. In alpha, we 
begin to access the wealth of creativity that lies just below our conscious awareness. It is the. 
gateway, the entry point that leads into deeper states of consciousness. Alpha waves aid overall 
‘mental coordination, calmness, alertness, inner awareness, mind/body integration and learning. 

= Theta waves (4-7 На} occur most often in sleep but are also dominant in the deepest states of 
meditation (body asleep/mind awake) and thought (gateway to learning, memory). In theta, our 
senses are withdrawn from the external world and focused on the mindscape-internally 
originating signals. In theta, we are in а waking dream; vivid imagery flashes before the mind's 
eye and we are receptive to information beyond our normal conscious awareness. Theta 
meditation increases creativity, enhances learning, reduces stress and awakens intuition and 
other extrasensory perception skills. 

- Delta waves (0-4 Hz) are the slowest but highest in amplitude. They are generated in deepest 
meditation and dreamless sleep. Delta waves confer a suspension of external existence and 
provide the most profound feelings of peace. 


Extremely low frequency (ELF) transmissions (or, more specifically, pulse modulations of higher 
frequency waves) are directed against an individual or larger population to influence their brain waves, 
for example by mimicking natural brainwaves, or in any cases by transmitting electromagnetic waves 
which may have similar effects on cellular communications and other biophysical processes involved in 
neural activity, thereby stimulating effects on the brain. Dr. №. Volkrodt states, with regard to the 
potential uses of ELF waves for neurowarfare:"” 


The technical principal of receivers for electromagnetic waves is fully analogous with biological 
information and communications system. If several thousand of the hundreds of billions of nerve cells 
in our brain resonate with man-made centimetre waves, the carrier frequency has to be suppressed 
when the signal is passed on to the synapses. 


To overcome cell membranes, living organisms use electrochemical processes involving sodium and 
potassium ions. This suppresses the carrier frequency in the high-frequency range just as the 
demodulation circuit does in man-made receivers. What remains is the signal impressed on the carrier 
frequency, e.g. in the low frequency ELF range. This is also the frequency range at which our own 
nervous system normally works. 


Using these frequencies, the nerve fibres convey pain sensations, the feeling of hungry, tiredness, 
nausea, and signals on the sense of balance to points in the brain which invoke these stages in а 
awake consciousness. 


+ Volkrodt W (Jun-Jul 1989). "Can Human Beings Be Manipulated By ELF Waves”, Raum & Zeit. Copied translation. 
from http://esglobe.com/mass-mind-control on May 3, 2016. 


If interference signals are superimposed on the natural signals generated by the body as a carrier, the 
brain could be presented with stimulated states that we consciously perceive, but which do not 
appear as reality. 


A state of disturbed sense of balance, which seems to us to be real, is enough to stop people from 
being able to run or make them fell dizzy even they are lying down. 


In a 'psychotronic war’ using microwaves modulated using ELF waves, it would no longer be necessary 
to kill whole armies by inducing cardiac or respiratory irregular signals. The enemy can simply be 
incapacitated by disturbing their states of balance or confusing the ability to think logically. 


The manipulation of human beings, by means of ELF waves is relatively easy to perform. 


Government authorities and military would have to overcome no insurmountable difficulties to 
‘modulate carrier frequencies with ELF signals in existing centimetre radio-relay links. 


ап army of occupation could then manipulate a nation's ability to make decisions in confusing 
political situations or disable undesirable activities. ELF-modulated microwave transmitters employed 
in this way could also serve to obviate the use of force (non-lethal weapons]. 


An entire nation can be gradually subjugated psychically by the means of long-term radiation using 
ELF-modulated centimetre waves. 


This is not science fiction! 


Historically, there was a legitimate military use of ELF waves. Namely, because ELF waves can be 
transmitted through rock, water, etc., they were used to transmit simple signals to submarines, which 
could then surface to receive detailed orders by other ordinary radio and satellite communications. In 
2004 the Navy shut down both transmitters, with the explanation that very low frequency (VLF) 
‘communication systems had improved to the point that the ELF system was unnecessary." This would 
imply that there is no legitimate application for ELF research or usage, within military industries, which is 
not related to neuroweapon applications. 


= Cohen-Joppa F (Oct 15, 2004). "Project ELF Closes". The Nuclear Resistor. 
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False flag: 


The contemporary term false flag describes covert operations that are designed to deceive in such a 
Way that the operations appear as though they are being carried out by entities, groups, or nations 
other than those who actually planned and executed them. As a rule of thumb, targeted individuals 
should assume that any group that the perpetrators accept/suggest as the correct explanation is very 
unlikely to be the actual group responsible for the electronic harassment, organized stalking, etc. 


Fatigue attacks and “electronic caffeine’ 


A fatigue attack occurs which the targeted individual all of a sudden feels an overwhelming sense of 
fatigue for little or no identifiable cause. Many targeted individuals and victims of non-consensual 
human experimentation report fatigue attacks which are assumed to be implemented via means of 
electronic weapons. The extent to which this relies strictly on remote electromagnetic mimicking of 
brain waves (including via pulse modulations), other means of remote stimulus and/or conditioned 
responses to unheard stimulus do not appear to be understood by the community of targeted 
ividuals. 


An ancient example of a device that can accomplish such a thing is the Russian medical device known as 
а LIDA machine, a pulsed 40 watt, 40 MHz radio transmitter, which can Бе used to make a target 
exhausted on the job when pulsing at the rate consistent with sleep, and with a pulse rate increase, 
DEPRIVE a target of sleep too, 


This device is a radio transmitter version of other types of trance induction devices, such as a swinging 
watch, or pulsing lights, or pulsing sound. Trance induction works using any low speed, regular stimulus. 
Even slowly swinging in a hammock or rocking in a rocking chair can induce sleep. But if someone comes 
along and suddenly rocks a snoozing person's rocking chair at a high rock rate, that person is going to be 
forced awake, Same with a slowly beeping tone changing to a rapidly beeping tone. Alarm clocks use 
rapid beeps, for example. (Similarly, slow music is generally soothing whereas faster music is generally 
energizing.) 


Freedom: 
The Merriam-Webster dictionary includes the following in its definition of freedom: 


1: the quality or state of being free: аз 
а: the absence of necessity, coercion, or constraint in choice or action 
b: liberation from slavery or restraint or from the power of another: independence 
c: the quality or state of being exempt or released usually from something onerous (freedom from 
care) 
d: ease, facility (spoke the language with freedom) 
e: the quality of being frank, open, or outspoken (answered with freedom) 
Е improper familiarity 
E: boldness of conception or execution 
h: unrestricted use (gave him the freedom of their home) 


a: a political right 
b: franchise, privilege 


FOIA: 


The Freedom of Information Act enables citizens to obtain non-classified information about 
government activities. Most Western countries have a somewhat functioning variant of this. However, it 
is likely to be necessary to know the internal terminology being used to make good use of the FOIA or its 
equivalent. Also, in the context of psychological warfare in the electronic age (neurowarfare], 
presumably little of any additional relevance is likely to be disclosed. However, theoretically it may be 
possible for the targeted individual to find out if they are on a list of sorts (however, my understanding 
is that there are also lists which are impervious to such information requests). 


* Merriam-Webster Dictionary: accessed from http://www.merriam-webster. com/dictionary/freedom оп May 7, 


2016. 
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Gagged person: 


А gagged person is whispered lies and slander, by a perpetrating entity, about a targeted individual. If 
the gagged person believes the lies, they become infuriated at the targeted individual — and are 
recruited into piling on, and targeting them. Gagged persons are threatened, either subtly or 
aggressively, when they are gagged by the perpetrating entity, even though they usually have no legal 
authority to do so. After this the gagged person will not advise the targeted individual of either the 
slander they have been told or the identity of the perpetrator who whispered it. The gagged person's 
fear is based on the possibility that the slander may be justifiable and true — or even worse — if it is false, 
they fear that similar slander may be unleashed against them, unless they cooperate with the unjust 
targeting of the targeted 


маца! 


Gang stalking (a.k.a. Mobbing; Organized stalking; which includes High-tech stalking by proxy): 


Individuals are being flagged and placed on notification lists. This is happening without the knowledge of 
the targeted individual. In many countries these community notifications are being used by companies 
and/or agencies of the security state and others to target innocent individuals such as whistleblowers, 
the outspoken, those perceived as a threat to certain partisan and/or ideological views, etc. In 
conjunction with these notifications, in some cases this is combined with a practice that was used in the 
former Soviet Union called psychiatric reprisal. This is used as a means of retaliation, blacklisting, 
silencing, or controlling members of society. Once on the notification system, warnings about the 
targets are sent out to every individual the target comes in contact with", thus poisoning their 
associations, and socially annexing the targeted individual. As a massive understatement, this could also 
be described as a ‘negative energy campaign’ 


As a general rule of thumb, the methods are applied in a way that is conducive to gaslighting the 
individual or, at the very least, that they will match established definitions of so-called mental illnesses. 
Failing psychiatric reprisal and/or other means of sabotaging the individual, another objective may be to 
drive the targeted individual to respond in some way which will lead to their incarceration (which is 
rather likely to be paired with exceedingly intentional efforts to try to push/provoke them to do so — 
apparently willingness to do evil, “for the team" (whichever ‘team’ is most likely to elicit the behaviours 
and preferences ‘they’ want, but generally in the direction of white supremacist neo-Nazi behaviour and 
preferences), is one of the desired traits in this situation). And, falling either one of those, the 
‘spontaneous combustion’ of the eternally harassed, tortured and frustrated is another objective (an 
‘example’, so to speak, of what happens to those who do not submit to slavery) 


“© This can be implemented without sending a communication that is easly traceable. For example, the 
perpetrating entity may locate the new acquaintance, and say things which make it essentially lear that they are 
discussing the targeted individual, and the proceed to engage in communications which are designed to slander, 
discredit, etc., the targeted individual 


‘Common organized stalking methods include: 


1) Mobbing/crowding a target by swarming them (not tooooo obviously, but obviously enough to 
be unmistakable to the target) in public. 

a. Similarly, many reports suggest the same applies when driving, with a variety of tactics 
devised to maximize the agitated state of the targeted individual, at times clearly with a 
view to leading them to do something dangerous and/or illegal 

2) Directed conversations 1: conversations strangers have in public relating to the target's 
personal life (including false accusations, to make the target believe that the slander is widely 
believed, which sometimes may actually be the case). 

З) Directed conversations 2: media content which appeared to be directed towards your life, for 
example something that should have been private and where media content was highly related 
to your personal situation, beyond what might reasonably be considered as coincidence. 

4) Entrapment: setting the target up on criminal charges. 

5) Slander campaigns: spreading lies and rumours about the target such as they are a drug dealer, 
accusations of various sex crimes such as rape, pedophilia, ес, with no opportunity to defend 
oneself. Including efforts to persuade the victim that the slander is widely believed (which may 
at times in fact be true, regardless of whether or not based in reality). 

6) Illegal entry into the target's home or car. 

7) Шева! audio/visual surveillance/ bugging of target. (Presumably this is often identified 
mistakenly, whereas the reality is remote neural monitoring. However, traditional illegal 
bugging/surveillance mechanisms are liable to have more usable ‘evidence’) 

8) Isolation: isolating the target from friends, family, etc., by spreading lies and rumours. 

9) Insertion as faux friends to take over the social life of the targeted individual. They are always 
rude, and manipulative and not real friends. 

10) Mail and email tampering. 

11) Mimicking harassment: a) copying the target's daily routine by throwing out the garbage at the 
same time or using the water or bathroom in an adjacent apartment at the same time; b) also, 
mimicking their movements, speech patterns, etc., which are liable to asserting a certain degree 
of perceived control over the individual by building up an ability to elicit evoked action or 
speech, 

12) Noise campaigns: slamming doors, loud stereos, car alarms going off in tandem, using power 
tools at late hours. 

13) Psychological sensitization/anchoring: getting the target sensitive to everyday stimuli like colors 
ог everyday actions such as following the target in bright red clothing and/or swarming the 
target's vehicle with red vehicles continuously until the target develops a phobia to the color red. 
(This should be understood in the sense of classic conditioning or priming. But this vocabulary 
also appears common.) 

24) Creating ‘symptoms’ of mental illness (voices in the subconscious, V2K; trying to describe what 
is happening for others) putting the individual in psychiatric care. 

15) Creating ‘symptoms’ or dementia because of apparent difficulty, sometimes, to express one's 
feelings and thoughts; memory problems when the ‘attacks’ are enormous. 


16) Sleep deprivation: timing noise campaigns at the time the target normally sleeps. 

17) Telephone re-directs/wrong numbers. 

18) Theft: stealing from a target. (Liable to be highly regular but fairly small thefts that the police 
will not take seriously, and may lead to being directed/forced into psychological evaluation if 
the targeted individual makes any claims of organized stalking or conspiracy against them.) 

19) Moving foot and vehicular surveillance techniques: following the target wherever they go, 
perhaps including tracking the target using a GPS monitor, etc. 

20) Being followed to restaurants, hotels, etc., where various other forms of harassment would 
continue. (Or intercepted there shortly after arrival.) 

21) ‘Brighting’: perpetrators flash their (car) lights at the targeted i 
to let the targeted individual know they are being watched. 

22) Vandalism, breaking windows, slashing tires, dumping garbage on a target's lawn. (Liable to be 
highly regular but fairly small incidents that the police will not take seriously, and may lead to 
being directed/forced into psychological evaluation if the targeted individual makes any claims 
of organized stalking or conspiracy against them.) 

23) Ruined relationships: friendships and acquaintances going sour or talking in the same catch 
phrases (e.g, targeted to something assumed to have a negative psychological effect on your 
identity or values, perhaps unknown to these individuals) even though they do not know each 
other. 

24) Public rudeness: rude stares, bumps or unexpected actions or talk from people you do not know 
ог strange chat from strangers, or other behaviours that are known to be offensive or 
bothersome to the targeted individual 

25) Efforts to recruit you into some particular activity or event, perhaps meeting someone who has 
suspiciously similar interests, or invites you to events out of the blue which are suspiciously 
aligned with your specific interests — after which point in time their control over the venue will 
serve to continue with more subtle forms of the above, in addition to more calculated efforts 
contributing the process of establishing control over the targeted 
target, in short. 

26) Heavily targeted individuals may themselves end up being perpetrators of sorts, in the sense of 
terrorizing others, by engaging in fear-driven and hysterical descriptions of their experiences 
(especially when combined with various speculations relating to electronic harassment which 
are difficult to prove). 


vidual at all times of the day 


ividual, to brainwash the 


The key is the frequency, in addition to the events being not notable in any given instance but with a 
psychological effect that piles on with their high frequency and intensity. Because any single event is not 
that strange on its own, attempts to report on such organized stalking methods are liable to contribute 
to gaslighting the targeted individual, or at the least, persuading others to believe that the targeted 
individual is delusional and/or crazy when they try to describe the conspiracy. 


It seems rather obvious that at least some degree of government complicity, whether by rogue factions 
ог otherwise, must be necessary given the apparent futility of trying to seek official intervention in such 
matters, including what appears to be psychiatric reprisal for those who try to report on such events 1 


Why would anyone get involved in such a thing? In addition to those who are coerced, having been 
targeted individuals, etc., who feel "there is no choice", or what have you ... To everyday citizens, it 
presents itself as a group trying to monitor terrorists (or any other kind of flavour-of-the-month 
undesirables like gays/communists/witches) and drive them out. To other people, it’s a rotary 
club/chamber of commerce type operation. To others stil, the most twisted conspiratorial minds, it is an 
organization that pulls the strings behind everything. To the puritan, it is a cleansing force. To the 
deviant, it is a gang of other deviants where everything is permissible. Whatever it takes to make you do 
what they want. I believe it is essentially white supremacist neo-Nazis, in consideration of а) its virtual 
perfect consistency with white supremacist ideology (strong rule the weak, eugenics towards a lovely 
world) and b) in observation of the (lack of) values they wish to indoctrinate into people with respect to 
the value of 2 human being, and c) views relating to various non-white and biologically (subjectively) 
‘imperfect’ peoples which are projected as observations introduced to me in the course of remote 
neural monitoring. It is not clear to me the extent to which these operatives have been brainwashed 
into their views as adults or grew up in families where such views and/or abuse was deemed ‘normal’. 
Also, itis important to understand that, as a matter of external influences that they may be unaware of, 
at least some people participating in the stalking are completely oblivious as to their role 


‘According to Julianne McKinney, “The long-term objectives of these harassment and experimentation 
campaigns appear to be quite fundamental; 


(1) induce a sense of perverted "loyalty" toward the very agencies engaged in the individual's 
harassment, to confuse his ar her priorities where the possibility of obtaining legal redress might be 
concerned; 


(2) redirect the targeted individual's feelings of hopelessness, anger and frustration toward racial and. 


ethnic groups, and toward select, prominent politcal figures, to include the President of the United 
States; and 


(3) force the individual to commit an act of violence, whether suicide or murder, under conditions 
which can be plausibly denied by the government.” 


* This assumption is drawn analogously to section Ill of White E (2000), "The State of Unclassified and Commercial 
‘Technology Capable of Some Electronic Mind Contral Effects", accessed from 

ир: /www.constitution.org/abus/mkt/uncom.htm on April 30, 2016. 

Mckinney 1 (Dec 1992). "Microwave Harassment and Mind Control Experimentation”. J McKinney at the time 
was the Director of the Electronic Surveillance Project and a member of the Association of National Security 
Alumni, an organization dedicated to exposing CIA abuses in relation to non-consensual human experimentation 
of electronic weapons. | was able to locate an archived copy of this document from 

http://www bibliotecapleyades.net/sociopalitica/esp_sociopol_mindcon28.htm on May 13, 2016. 


Gaslighting: 


Gaslighting is a form of mental abuse in which a victim is manipulated into doubting his or her own 
memory, perception and sanity. 


The word gaslighting comes from a 1938 play name Gas Light and its film adaptations. It is a form of 
psychological abuse in which false information is presented to the victim with the intent of making 
him/her doubt his/her own memory and perception. 


‘The basic principle from the play runs something like this. Say, you have a light with a dimmer switch 
and the light is 100% on. Then, every few minutes, someone dims the switch by 1%. Each increment is 
too small to notice, but slowly slowly, things are dimming. Eventually, the lights may reach, say, 60%. 
You may ask "hey, doesn't it seem like it's getting darker in here?" And the other person may say 
"WHAT? Are you CRAZY? The lights work just fine! It's as bright as ever. You must be having some 
mental problems", like, not just kidding, but they're literally trying to convince you that you're crazy. 
Then, perhaps, the light is slowly dimmed further, say, to 20-30%. Left to you own devices, you would be 
10056 sure that the lights were in fact significantly dimmed. However, another person is there to 
persuade you that you are losing your sanity. Say, the lights become dimmed to 20% and you're having 
troubles reading, and you comment on this. The other person may suggest that you're losing your 
mental faculties and need to see a psychiatrist, or perhaps only suggest that you're clearly having 
problems with your eyes and that you need to see a doctor or optometrist. Of course, when you visit the 
optometrist, they will confirm that you have precisely zero problems with your eyes. The whole 
procedure may be repeated many times until the other person manages to convince you that you're 
crazy, and that you must see a psychiatrist (presumably they would apply other methods in addition to 
this to promote the idea that you're crazy). Or, just as a part of demeaning you and slowly asserting 
control over you, they may use such techniques to incrementally diminish your sense of self (see step 1 
in brainwashing), your confidence in the perceptions of your senses, and eventually, perhaps, the belief 
that you are in touch with reality at all, and must be entirely dependent on this other person in order to 
have the ‘right’ to hold any view whatsoever. 


The principle of increments could be applied to anything, but what makes it gaslighting is the presence 
of people who will try to convince you that you're crazy when you mention how things are dimming. 


The above is a specific example of a type of gaslighting. In current parlance, gaslighting refers to any 
sort of technique which is designed to make you think you are crazy, that you have lost touch with 
reality, when in fact you have a very good grasp on reality. For example, telling people that they must be 
crazy to think that the security state is spying on them, or that they are being followed, or are targeted 
by organized stalking (which includes high-tech stalking by proxy). Such techniques are also widely 
documented in domestic abuse, where the abuser seeks to assert total control over the victim. If you are 
a victim of gaslighting, and there is any way you can get out, GET OUT! For practical purposes, given the 
meuroweaponry described in this glossary, you may not be able to protect yourself from the 
‘communications which seek to gaslight you, to convince you that you are crazy. In which case, search 
out the anti-Nazi anti-Srainwashing Toolkit (very incomplete draft available), which may have some 
useful advice for recognizing some diversity of gaslighting approaches in addition to strategies to deal 
with it psychologically 


Gaslighting is especially common in early stages of br 


washing. 


Guilt is a cognitive or an emotional experience that occurs when a person believes or realizes— 
accurately or not—that he or she has compromised his or her own standards of conduct or has violated 
а moral standard and bears significant responsibility for that violation. It is closely related to the concept 
of remorse. 


In a context of psychological warfare in the electronic age, it is common to try to figure out your values 
to the extent that the perpetrating entity can elicit а sense of guilt by harassing you endlessly about the 
remotest sign of ‘hypocrisy’. For example, if you're an environmentalist, maybe to harass you for the 
most extremely trivial matter such as occasionally taking a taxi instead of walking, or throwing a 
cigarette butt on the ground. Or, if you're a Christian, that something can in the loosest terms be framed 
asa sin’ such as a stealing a paper clip. The list goes on. The may have a few objectives. 


1) The perpetrating entity may be trying to convince you that they are ‘good’ and helping you to 
uphold your own values, whereas in fact they are trying to assert a sense of control where you are 
open to their suggestions; 


2) Slowly, over time, the perpetrating entity will try to massage these feelings of guilt to gradually 
shift you towards the personality they want to take you to (refer to conditioning and brainwashing, 
and consider how they may elicit the guilty trigger for things they want to plant in relation to new 
values). For example, perhaps an environmentalist could be persuaded to believe that due to love of 
nature, a genocide to get rid of all the inferior people would be consistent with their values; 


3) This can also be a part of an effort to assert control over the targeted individual by a) a continuous 
invasion of privacy that wears down the individual and may make them feel hopeless and b) just 
simply by endless nagging and harassment that wears you down psychologically, to the point that 
the targeted individual may simply wish to submit to control, since the option of leaving is not on the 
table given the present reality of no technological defensive tools available to civilians against 


neuroweapons; 


4) Having figured out what may elicit guilt, this may be used to try to convince the targeted 
idual that the punishment is ‘deserved’. Whatever it takes to make you think you 'deserve' it — 
no one, and | mean NO ONE, deserves what they are doing to people. 


H 


HAARP (High Frequency Active Auroral Research Program): 


The High Frequency Active Auroral Research Program (HAARP) was an ionospheric research program 
jointly funded by the U.S. Air Force, the U.S. Navy, the University of Alaska, and the Defense Advanced 
Research Projects Agency (DARPA), designed and built by ВАЕ Advanced Technologies (ВАЕАТ) 


Its purpose was to analyze the ionosphere and investigate the potential for developing ionospheric 
enhancement technology for radio communications and surveillance.[2] The HAARP program operated 
a major sub-arctic facility, named the HAARP Research Station, on an Air Force-owned site near акопа, 
Alaska 


The findings of the research program are numerous, but of particular interest with respect to 
neuroweapons is the discovery of the ability to generate extremely low frequency electromagnetic 
waves by modulated heating of the auroral еесітоје 


Reportedly, the specific site of research has been shut down. So the conspiracy theorists should self 
report to a mental hospital. 


^ Moore, RC, U S. Inan, F. Bell, and E. J. Kennedy (May 2007) "ELF waves generated by modulated HF heating 
of the auroral electrojet and observed at a ground distance of 4400 km", Journal of Geophysical Research: Space 
Physics, 112(AS), doi10.1029/20061A012063. 


Handle! 


‘Agent operations are run by specially trained officers known as agent handlers, and can continue for 
long periods, sometimes for many years. 


А handler in the intelligence services (and MKULTRA survivor group) is the direct supervisor of an 
intelligence asset. Someone who has been programmed (perhaps somewhat different than 
brainwashed) to do the will of a controlling agency, such as a mind control target, is an asset to the 
controling agency. Present day organized stalking and electronic harassment targets are not usually 
acquainted with their handlers, however, we can be certain at any given time that each frontline 
perpetrator has at least one. The handlers know the appropriate words, tones, or other signals to invoke 
the asset's programming. 


Sometimes, agent handling is done indirectly, through ‘principal agents’ that serve as proxies for case 
officers. It is not uncommon, for example, for a case officer to manage a number of principal agents, 
who in turn handle agent networks, which are preferably organized in a cellular fashion. In such a case, 
the principal agent can serve as a ‘cut-out’ for the case officer, buffering him or her from direct contact 
with the agent network. 


Utilizing a principal agent as a cut-out, and ensuring that the human agent network is organized in а 
cellular fashion, can provide some protection for other agents in the network, as well as for the principal 
agent, and for the case officer in the event that an agent in the network is compromised. 


In the context of organized stalking (including electronic stalking by proxy), a handler is not one of 
these really high up people in an intelligence agency. The word handler is often used to refer to a person, 
often an extargeted indivi 
after their brainwashing/subservience appears to be complete and secured), who remain behind the 


ша! and recruited from the army of front-line perpetrators (presumably 


scenes scripting everything; they are the first to receive community notifications (this view is probably 
insufficiently considering remote influencing technologies which may also direct/influence the stalking). 


Harassment (also, refer to Stalking, Cause stalking, Gang stalking, Electronic harassment, 


Harassment covers a wide range of offensive behaviour. It is commonly understood as behaviour 
intended to disturb or upset. In the legal sense, it is behaviour which is found threatening or disturbing. 
‘Sexual harassment refers to persistent and unwanted sexual advances, typically in the workplace, where 
the consequences of refusing are potentially very disadvantageous to the victim. In 1984, the Canadian 
Human Rights Act prohibited sexual harassment in workplaces under federal jurisdiction. 


The crime of stalking is defined legally as criminal harassment. The following section of the Criminal 
Code of Canada pertains to criminal harassment: Section 264, (1) No person shall, without lawful 


^^ MIS, UK. “Covert human intelligence services”, accessed from httns://www.miS.gov.uk/covert-human. 
intelligence-sources on April 27, 2016, 


authority and knowing that another person is harassed or recklessly as to whether the other person is 
harassed, engage in conduct referred to in subsection (2) that causes that other person reasonably, in all 
the circumstances, to fear for their safety or the safety of anyone known to them. Prohibited conduct: (2) 
The conduct mentioned in subsection (1) consists of (а) repeatedly following from place to place the 
other person or anyone known to them; (b) repeatedly communicating with, either directly or indirectly, 
the other person or anyone known to them; (c) besetting or watching the dwelling-house, or place 
where the other person, or anyone known to them, resides, works, carries on business or happens to be; 
ог (d) engaging in threatening conduct directed at the other person or any member of their family. 


Hate crime: 


The Criminal Code of Canada says a hate crime is committed to intimidate, harm or terrify not only a 
person, but an entire group of people to which the victim belongs. The victims are targeted for who they 
are, not because of anything they have done. Hate crimes involve intimidation, harassment, physical 
force“ or threat of physical force against a person, a family or a property. 


Human rights: 


Human rights are moral principles or norms, which describe certain standards of human behaviour, and 
are regularly protected as legal rights in municipal and international law. They are commonly 
understood as inalienable fundamental rights to which a person is inherently entitled simply because 
she or he is a human being, and which are inherent in all human beings regardless of their nation, 
location, language, religion, ethnic origin or any other status. They are applicable everywhere and at 
every time in the sense of being universal, and they are egalitarian in the sense of being the same for 
everyone. They require empathy and the rule of law and impose an obligation on persons to respect the 
human rights of others. They should not be taken away except as a result of due process based on 
specific circumstances; for example, human rights may include freedom from unlawful imprisonment 
(see Political abuse of psychiatry), torture, and execution. 


Hypogenic method: 


А historically early term used to discuss the power of suggestion, more specifically, a hypnotically 
planted suggestion which is triggered by an electromagnetic transmission (in the historical case, a radio 
wave transmission], 


Hypnosis: 


“tis not proven whether the courts will recognize an analogue for mental force, specifically, psychological 
torture Ма remote means. Means of amassing evidence would be a pre-condition to establishing a precedent, of 
course. Theoretically, someone with nothing better to do for the next few years could set themselves up in this 
regard to establish such a precedent. This would give the media something concrete to report on. It would also 
make the sacrificial lamb the target of much hatred, but others would respect them for the strength of character 
to come forward and admit to what is going on. Access to certain neuroweapons would be a precondition. 


Hypnosis is a state of human consciousness involving focused attention and reduced peripheral 
awareness and an enhanced capacity for response to suggestion. The term may also refer to an art, skill, 
ог act of inducing hypnosis. 


Theories explaining what occurs during hypnosis fall into two groups. Altered state theories see 
hypnosis as an altered state of mind or trance, marked by a level of awareness different from the 
ordinary conscious state. In contrast, Non-state theories see hypnosis as a form of imaginative role- 
enactment. 


During hypnosis, a person is said to have heightened focus and concentration. The person can 
concentrate intensely on a specific thought or memory, while blocking out sources of distraction. 
Hypnotised subjects are said to show an increased response to suggestions. Hypnosis is usually induced 
by a procedure known as a hypnotic induction involving a series of preliminary instructions and 
suggestion. 


If you find yourself excessively open to suggestion and wonder if you might be in a partially hypnotized 
state, perhaps in relation to some of the technologies and strategies presented in this glossary, assert 
control over the situation mentally, or divert your mental attention by focusing on some physical task. 
Do not allow yourself to be hypnotized by anyone who you do not have a high level of trust in (and even 
then, a trustworthy person should be entirely OK with you recording the event). Obviously, you cannot. 
trust the motives of a wannabe hypnotist who you cannot see. 


It seems to me that the use of certain types of repeated rhythms, patterns, and metre in speech and 
sounds may push the individual towards a more suggestive state (in addition to hypothesized ‘hard- 
wired’ effects on emotion, etc. as a function of tone, rhythm, metre, etc.). In such a case, it may be 
effective to keep yourself busy doing other things, or if you cannot fully prevent yourself from having a 
sort of ‘self-hypnotic’ pattern being pushed through your brain with the effect being your own 
subvocalization, it should not be at all difficult to then take charge of this pattern at any instant and 
take it in another direction. 


Finally, some writers have referred to ‘hypnotic triggers’ which cause specific involuntary actions or 
physiological responses. However, the appropriate framing should be classic conditioning with triggers 
used to elicit response, not ‘hypnotic triggers. 


Information Awareness Offic 


The Information Awareness Office (IAO) was established by the Defense Advanced Research Projects 
‘Agency (DARPA) in January 2002 to bring together several DARPA projects focused on applying 
surveillance and information technology to track and monitor terrorists and other asymmetric threats to 
US. national security by achieving ‘Total Information Awareness! (TIA) As ' e 


This was achieved by creating enormous computer databases to gather and store the personal 
information of everyone in the United States, including personal e-mails, social networks, credit card 
records, phone calls, medical records, and numerous other sources, without any requirement for a 
search warrant." This information was then analyzed to look for suspicious activities, connections 
between individuals, and ‘threats’. ® Additionally, the program included funding for biometric 
surveillance technologies that could identify and track individuals using surveillance cameras, and other 
methods. 


Following public criticism that the development and deployment of this technology could potentially 
lead to a mass surveillance system, the IAO was defunded by Congress in 2003. However, several IAO 


Turley J (Nov 17, 2002). "George Bush's Big Brother". The Los Angeles Times. 

"9 Poulos J (Jul 10, 2013]. "Obama Administration Anti-Leak Scheme Shows Precrime and Total Information 
Awareness Go Hand In Hand". Forbes, 

* Horgan J (Jun 7, 2013). "U.S. Never Really Ended Creepy "Total Information Awareness" Program". Scientific 
American. 

Markoff (Nov 22, 2002). "Pentagon Plans a Computer System That Would Peek at Personal Data of Americans” 
The New York Times, 

* Electronic Privacy Information Center (EPIC). Total Information Awareness (TIA). 

> Electronic Privacy Information Center (EPIC). Total Information Awareness (TIA). 
hitps:/epic.org/privacyfprofiing/t 


projects continued to be funded and merely run under different names, as revealed by Edward Snowden 
during the course of the 2013 mass surveillance disclosures, * 56657 


Informed consen! 


Informed consent often pertains to signing consent forms for medical procedures, such as surgery, or 
for cancer treatments such as radiation or chemotherapy. For clinical trials and experimentation, 
however, informed consent involves much more than just reading and signing a piece of paper. Rather, 
it involves two essential parts: a document and a process. The informed consent document provides a 
summary of the clinical trial (including its purpose, the treatment procedures and schedule, potential 
risks and benefits, alternatives to participation, etc.) and explains your rights as a participant. It is 
designed to begin the informed consent process, which consists of conversations between you and the 
research team. If you then decide to enter the trial, you give your official consent by signing the 
document. You can keep a copy and use it as an information resource throughout the course of the trial 
The informed consent process provides you with ongoing explanations that wil help you make 
educated decisions about whether to begin or continue participating in a trial. Researchers and health 
professionals know that a written document alone may not ensure that you fully understand what 
participation means. Therefore, before you make your decision, the research team will discuss with you 
the trial's purpose, procedures, risks and potential benefits, and your rights as a participant. If you 
decide to participate, the team will continue to update you on any new information that may affect your 
situation. Before, during, and even after the trial, you will have the opportunity to ask ques 
raise concerns. Thus, informed consent is an ongoing, interactive process, rather than a one-time 


ns and 


information session, 
Mare generally speaking, consent can be classified into the following types: 


Implied consent is a form of consent which is not expressly granted by a person, but rather inferred 
from a person's actions and the facts and circumstances of a particular situation (or in some cases, by 
a person's silence or inaction). Some examples include implied consent to follow rules and/or 
regulations at an education institution. 


Expressed consent is clearly and unmistakably stated, rather than implied. It may be given in writing, 
by speech (orally), or non-verbally, e.g. by a clear gesture such as a nod. Non-written express consent 


= Poulos 1 (ul 10, 2013). 

= Horgan 1 (Jun 7, 2013). 

я Johnson C (2011). "Dismantling the Empire: America's Last Best Hope" Quotatlon:"Congress's action did nat end 
the Total Information Awareness program. The National Security Agency secretly decided to continue it through its 
private contractors." 
=" Electronic Frontier Foundation (2003). “Total/Terrorism Information Awareness (TIA): Is It Truly Dead?" 
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5 Shane H (Feb 23, 2006), "ПА Lives On”. National Journal. Archived from the original on May 28, 2011 at 
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5 "US. Stil Mining Terror Data", Wired News. February 23, 2004. 
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not evidenced by witnesses or an audio or video recording may be disputed if a party denies that it 
was given. 


Informed consent in medicine is consent given by a person who has a clear appreciation and 
understanding of the facts, implications, and future consequences of an action. The term is also used 
in other contexts. 


Unanimous consent, or general consent, by a group of several parties (e.g., an association) is consent 
given by all parties. 


Substituted consent, or the substituted judgment doctrine, allows a decision maker to attempt to 


establish the decision an incompetent person would have made if he or she were competent. 
Innocence: 


Not guilty of a crime or offense. Innocence cannot be proven (refer to kangaroo courts). However, if 
one gives up on the principle of one’s own innocence, then eventually the prospect of perpetrating 
progressively worse violations of ethics and might seem OK (refer to conditioning and brainwashing). 


Inner voice cloning: 


Inner voice cloning refers to a process where, via remote neural monitoring, perpetrators either on the 
street via organized stalking or those participating via electronic harassment, may copy your 
subvocalized inner voice. In terms of organized stalking, this may contribute to wearing down the 
individual to encourage them to submit via a display of the sheer extent of the invasion of privacy that 
may be sustained until the targeted individual submits (as though it would end then ... but anyways, 
some periods of respite may lead the targeted individual who is desperate to escape the psychological 
torture to believe that this may be the case). In terms of electronic harassment, and more specifically 
the use of pulse-modulated electromagnetic (microwave) radiations to communicate voices (synthetic 
telepathy; voice to skull; auditory disturbances) directly into the head of the targeted individual via the 


microwave auditory effect, the nefarious potential is particularly dangerous to any individual who is 
unaware of such possibilities. Namely, having established the word choice, rhythm, tones, etc., of one's 
subvocalized inner voice, the perpetrating entity may try to drive an involuntary subvocalization 
purporting to speak in the first person of the targeted individual. As mentioned elsewhere, this may be 
used to extract false confessions, to reinforce planting a false memory, and generally for the purpose of 
brainwashing the targeted individual by slowly refining thinking processes, where they may believe 
themselves to have actually come to some particular conclusion on their own — in such cases, the 
perpetrating entity is likely to carefully select the phrases according to what is known about psychology 
and personality of the targeted individual, in order to slowly slowly bring them over to the dark side 
(which, will application of other conditioning and brainwashing techniques, may very well seem like the 
light side by the time the process is complete). 


If you ever notice anyone speaking in YOUR first person, re-read this entire glossary twice, thrice and 
twice more again, then refer to the anti-Nazi anti-Brainwashing Toolkit (very incomplete draft available) 


for more specific advice on strategies to protect yourself psychologically in the process of retaining your 
identity and avoiding being transformed into something altogether different from what you ever were. 


Innuendo: 


Statement A logically implies statement B if and only if the truth of A guarantees the truth of B. 
Innuendo occurs when statement A suggests the truth of statement B, without logically implying it. 


Innuendo can take diverse forms, but for present purposes largely relates to a statement which 
indirectly suggests that someone has done something immoral, improper, etc. This is liable to be 
combined with strategies bordering on (or significantly surpassing) libellous stander (which may not 
name you specifically, but it should be clear to the targeted individual due to other obvious signs of who 
is being spoken of, but by virtue of innuendo, the perpetrating entity can uphold a degree of plausible 
deniability, that they were not in fact saying that the targeted individual actually did precisely the thing 
that the i 


inuendo is supposed to leave others to conclude in fact happened. 


For one of a million types of examples, consider a statement made to a person who routinely stands up 
to claim that most Muslims are decent people, that we shouldn't jump to conclusions, etc., and who is 
also critical of ongoing expansions and increasing arbitrary and unaccountable powers of the police state 
= someone might say "some people think you're a terrorist” or "I guess he supports terrorism" — 
depending on the tone, phrasing, rhythm, etc. of the words, and the body language of the speaker, the 


uendo may communicate, not that "some people think you're a terrorist” as in just a few people 
think that, but perhaps something more like “some people are still dumb enough not to see the obvious 
fact that you're definitely going in the direction of terrorism, perhaps already plotting something". (It is 
worth mentioning that at the time of this statement, significant effort had been expended to slowly 
mould the perception of tree huggers to that of being borderline terrorists, as a result of suggesting that 
rapid exploitation of natural resources as critical to the economy and legislation which suggested that 
any threat to the economy could be considered as terrorism — I had previously run for office with the 
Green Party, and presumably was one of a great number of people who came under intense political 
repression as a result of former and/or ongoing advocacy for environmental issues) 


For a second type of example, consider the following statement: "he sure LOVES children doesn't he” 
(while making some gesture or other trigger which has been conditioned to be associated with a sexual 
interest or response] 


Combined with other forms of electronic harassment, remote neutral monitoring, and triggering of 
conditionings, etc., via such innuendo, it may even be possible to convince the targeted individual 
THEMSELVES that this might be true, and that as a result that the 24/7 absolute privacy invasion is 
somehow warranted (which, personally, leads me to believe that a terrorist- or revolutionary-like 
response is 100% warranted, but | absolutely do not believe that this is an effective means of advancing 
the situation, because such a strategy is rather more likely to attract backlash and merely result in 
further increases in resource allocations to the police state and acceptance by many citizens of further 
entrenchment and/or extensions of civil and cognitive liberty violations.) 


Key here is to consider the great diversity of meanings that innuendo can take depending on the 
phrasing, tone, rhythm, etc. of the innuendo-filled statement. Were you to write down the statement, it 
might seems purely harmless, and in recounting the situation, one might appear delusional to claim that 
it clearly meant the (intended) innuendo that it communicated. As already alluded to, innuendo can 
have highly pernicious interactions with techniques involved in slander, blackmailing, and even full-on 
brainwashing. 


Аз a final note or 


uendo, refer to directed conversations and parroting, and consider how circular 


thinking may be promoted in ways which are progressively manipulated in ways which a) are tiresome 
and frustrating, and b) which may lead to the targeted individual's values, etc., being progressively 
manipulated over time(refer to brainwashing) 


Intimidation: 


Intimidation is intentional behaviour that "would cause a person of ordinary sensibilities" fear of injury 
ог harm. It is not necessary to prove that the behaviour was so violent as to cause terror or that the 
victim was actually frightened.“ 


Threat, Criminal threatening (or threatening behaviour) is the crime of intentionally or knowingly 
putting another person in fear of bodily injury. "Threat of harm generally involves a perception of 
injury.. physical or mental damage...act or instance of injury, or a material and detriment or loss to а 

verson," "А terroristic threat is a crime generally involving a threat to commit violence communicated 
with the intent to terrorize other." 


Joint: 


А marijuana cigarette which, when smoked, alleviates symptoms of a diversity of illnesses and in healthy 
subjects generally improves mood and happiness. For medical purposes, the plant generally has 
significantly fewer negative side effects than almost all other (EXPENSIVE!) pharmaceutical options, and 
moreover is not addictive whereas many of the (EXPENSIVE!) pharmaceutical options are addictive. The 
theoretical lethal dose is physically impossible to actually consume, although there are legitimate 
(unproven) concerns that regular use, in particular among youth, may have some associations with 
suboptimal brain development. 


‘The powers that be go to extreme lengths to discredit anyone who speaks of any positive associations 
with this plant, which would cost basically nothing to grow if it were not for draconian laws which may 


= Lectric Law Library, "Legal definition of intimidation”, accessed from http://www lectlaw.con/def/i064.htm on 
May 8, 2016. 

= USLegal.com , "Threat of Harm Law & Legal Definition”, accessed from http://definitions.uslegal.com/t/threat- 
‘ofharm on May 9, 2016. 

= ера! сот, "Terrorist Threat Law & Legal Definition”, accessed from 


http://definitions.uslegal.com/t/terrorstic threat on May 9, 2016. 


lead to а permanent criminal record and/or prison far those who consume, grow, and/or distribute any 
related products. 


K 


Kangaroo court: 


“A mock court in which the principles of law and justice are disregarded or perverted”, especially 
without good (or any) evidence for the purported guilt of a crime or misdemeanour. 


L 


Laser microphone: 


A laser microphone is a surveillance device that uses a laser beam to detect sound vibrations in a distant. 
object. This technology can be used to eavesdrop with minimal chance of exposure. 


The abject is typically inside a room where a conversation is taking place, and can be anything that can 
vibrate (for example, a picture on a wall) in response to the pressure waves created by noises present in 
the room. The object preferably has a smooth surface. The laser beam is directed into the room through 
a window, reflects off the object and returns to a receiver (for example a solar panel) that converts the 
beam to an audio signal. The beam may also be bounced off the window itself. The minute differences in 
the distance traveled by the light as it reflects from the vibrating object are detected interferometrically 
‘The interferometer converts the variations to intensity variations, and electronics are used to convert 
these variations to signals that can be converted back to sound, 


However, countermeasures exist in the form of specialized light sensors that can detect the light from 
the beam. Rippled glass can be used as a defense, as it provides a poor surface for a laser microphone. 


However, by simple extrapolation it should be easily possible to adapt this technique to а maser or 
focused microwave beam in order to fire the beam through ordinary building materials and bounce it off 
of internal metal objects such as heating ducts or filing cabinets. At this point the only acceptable 
defense is electromagnetically and acoustically isolating the interior of the structure. 


It seems rather obvious that an analogue of the laser microphone has been devised to engage in remote 
neural monitoring, presumably something along the lines of sending a microwave beam and reading the 
resulting patterns to reconstruct certain basic features or neural activity, presumably calibrated to 
previously established brainwave patterns of the individual. However, it is possible that the remote 
neural monitoring is making use of other technologies that have yet to be uncovered on either a 
theoretical or officially documented basis. 


© Merriam Webster Dictionary. Accessed from http://www. merriam-webster com/dictlonary/kangaroo%s20court 
‘on May 2, 2016. 


Learned helplessness: 


Learned helplessness is behaviour typical of an organism (human or animal) that has endured repeated 
painful or otherwise aversive stimuli which it was unable to escape or avoid. After such experience, the 
organism often fails to learn escape or avoidance in new situations where such behaviour would be 
effective. In other words, the organism seems to have learned that it is helpless in aversive situations, 
that it has lost control, and so it gives up trying. Such an organism is said to have acquired learned 
helplessness." 


Research has found that human reactions to a lack of control differ both between individuals and 
between situations. For example, learned helplessness sometimes remains specific to one situation but 
at other times generalizes across situations: Such variations are not explained by the original 
theory of learned helplessness, and an influential view is that such variations depend on an individual's 
attributional or explanatory style.“ According to this view, how someone interprets or explains adverse 
events affects their likelihood of acquiring learned helplessness and subsequent depression." For 
example, people with pessimistic explanatory style tend to see negative events as permanent ("it will 
never change"), personal ("t's my fault"), and pervasive ("I can't do anything correctly"), are likely to 
suffer from learned helplessness and depression." (So it should not be surprising that perpetrating 


= Carlson, NR (2010). “Psychology the science of behaviour". Pearson Canada. p. 408. 

* Hiroto, DS, MEP Seligman (1975). "Generality of learned helplessness in man”. Journal of Personality and Social 
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= Peterson, C, MEP Seligman (1984). "Causal explanations as а risk factor for depression: Theory and evidence". 
Psychological Review, 91: 347-74 

© Abramson, LY., MEP Seligman and JD Teasdale (1978). "Learned helplessness in humans: Critique and 
reformulation". Journal of Abnormal Psychology, 87(1), 49-74. 

= Peterson, C, SF Maier, MEP Seligman (1995). “Learned Helplessness: А Theory for the Age of Personal Control". 
New York: Oxford University Press 
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entities will try to ‘teach’ such outlooks.) Such people can often be helped to learn a more realistic 
explanatory style by cognitive behavioural therapy, a therapy heavily endorsed by Seligman. 


In CIA interrogation manuals learned helplessness is characterized as ‘apathy’ which may result from 
prolonged use of coercive techniques which result in a "debility-dependency-dread" state in the subject, 
"If the debility-dependency-dread state is unduly prolonged, however, the arrestee may sink into a 
defensive apathy from which it is hard to arouse him." 


M 


MALINTENT: 


MALINTENT is technological system that was developed by the U.S. Department of Homeland Security to 
be implemented for detection of potential ‘terrorist suspects’ 


The system does various test scanning, for example including elevated blood pressure, rapid heart and 
breath rate, and non-verbal cues (so don't you dare even TWITCH in a ‘suspicious’ way!). According to 
the scientists, the MALINTENT system uses a barrage of non-invasive sensors and imagers to detect and 
evaluate a person's facial expressions which are purported to gauge be planning to commit an attack or 


In its state of development in 2008, almost 10 years ago, it could already recognize seven primary 
emotions and emotional clues and will eventually have equipment which can analyze full body 
movement, an eye scanner and a pheromone-reader.”: 


If the sensors pick up anything considered alarming, analysts can decide whether to subject a person to 
questioning." 


So all they have to do is use ELF waves to affect your physiological variables and then subject you are 
‘suspicious’ and in need of interrogation for no fucking reason? And this wasn't front page news until 
the program was killed? What. The. Fuck? 


Masers: 


А maser, an acronym for "microwave amplification by stimulated emission of radiation", is a device that 
produces coherent electromagnetic waves through amplification by stimulated emission. The first 
maser was built by Charles H. Townes, lames P. Gordon, and H. J. Zeiger at Columbia University in 1953. 


© Carey B (December 10, 2014). “Architects of C.I.A. Interrogation Drew on Psychology to Induce 'Helplessness" 
The New York Times. 

” Allison B (Sept 23, 2008). "Homeland security detects terrorist threats by reading your mind". Fox News. 

7 Liz (Sept 24, 2008). "The airport security scanner that can read your mind". UK Daily Mail 

72 "New airport screening ‘could read minds". IndianaExpress.com. September 24, 2008, 


Contemporary masers can be designed to generate electromagnetic waves at not only microwave 
frequencies but also radio and infrared frequencies. For this reason Charles Townes advised replacing 
"microwave" with the ward "molecular" as the first word in the acronym maser. The laser works by the 
same principle as the maser, and the maser was the forerunner of the laser, inspiring theoretical work 
by Townes and Arthur Leonard Schawlow that led to its invention in 1960. 


In 2012, a research team from the National Physical Laboratory and Imperial College London developed 
a solid-state maser that operates at room temperature by using pentacene-doped p-Terpheny as the 
amplifier medium.” 


Mass murder (refer to suggestion and synthetic telepathy): 


Mass murder (sometimes interchangeable with ‘mass destruction’) is the act of murdering a number of 
people, typically simultaneously or over a relatively short period of time. The ЕВ! defines mass murder 
as murdering four or more persons during an event with no ‘cooling-off period’ between the murders. A 
mass murder typically occurs in a single location where one or more people kill several others. Many 
acts of mass murder end with the perpetrator(s) dying by suicide or suicide by cop. 


There are appear to be increasing levels of suspicion, in some circles, that rogue agents in the security 
state, whether via use of the variety of electronic weapons discussed in this glossary or via other means, 
are pushing targets towards situations where they may commit a mass murder. Among other things, 
this would serve to justify a) the historically unprecedented levels of surveillance, and b) increased 
budgetary appropriations to ‘keep the public safe’. In the context of neurowarfare, it should not appear 
delusional to wonder whether it may also serve experimental purposes to devise methods which may 
persuade people to go commit a murder (see mass murder), perhaps even against a suggested target. 


MEDUSA: 


MEDUSA (Mob Excess Deterrent Using Silent Audio) is a directed-energy non-lethal weapon designed by 
WaveBand Corporation in 2003-2004 for temporary personnel incapacitation. The weapon is based оп 


7 оогон, М, JD Breeze & NM Alford (2012), “Room-temperature solid-state maser", Nature, 488, 353-356, 


the microwave auditory effect resulting in a strong sound sensation in the human head when it is 
subject to certain kinds of pulse-modulated electromagnetic radiation. The developers claimed that 
through the combination of pulse parameters and pulse power, it is possible to raise the auditory 
sensation to a ‘discomfort’ level, deterring personnel from entering a protected perimeter or, if 
necessary, temporarily incapacitating particular individuals.” 


Megalomania (also, narcissistic personality disorder): 


Megalomania is 2 psychopathological condition characterized by fantasies of power, relevance, 
omnipotence, and by inflated self-esteem. Historically it was used as a name for narcissistic personality 
disorder prior to the latter's first use by Heinz Kohut in 1968, and is used today as а non-clinical 
equivalent. It is not mentioned in the Diagnostic and Statistical Manual of Mental Disorders (DSM) or the 
International Statistical Classification of Diseases (ICD). 


Narcis personality disorder (NPD) is a personality disorder, characterized by grandiosity, 
excessive need for admiration, and little empathy for others.” People with the disorder often come 
across as arrogant, callous, and envious, tend to be exploitative in their interpersonal relationships, 


and can be excessively preoccupied with personal adequacy, power, prestige and vanity. As a 
personality disorder, those with NPD generally have poor insight into their condition and may not 
acknowledge that their behaviour causes problems for others or themselves. 


It is classified as a cluster B personality disorder by the Diagnostic and Statistical Manual of Mental 
Disorders. 


Magnetophosphenes: 


Magnetophosphenes are flashes of light (phosphenes) that are seen when one is subjected to a 
changing magnetic field — among others, this is experienced by some people when in an MRI. This 
changing field” causes current within the retina or visual cortex resulting in the illusion of light. The 
effect was first reported by d'Arsonval (1896).”” 


personally, | have never experienced this effect, and it is пот clear to me how the volume ofa pulse-modulated 
‘electromagnetic communication into the head from a distance would be delivered in a manner that would be 
perceived as so loud as to be unbearable. What is clear, however, is that the microwave auditory effect was 
sufficiently well understood over 10 years ago that a private company invested significant resources into pushes. 
theoretical Boundaries into another direction. Suffice to say, the microwave auditory effect exists (as though that 
жеге a matter of debate), and can be calibrated using pulse-modulated transmissions (as though that were a 
matter of debate). 

7 Presumably it is well within the realm of possibility to brainwash someone into exhibiting such a disorder. 

* An explainer on the basic physics relating to this was extracted from 

р: www гем еті com/questions/safety/magnetophosphenes on April 30, 2016. 

“Faraday's law of induction states that changing magnetic fields induce electrical currents in any conducting 
medium. Induced currents are proportional to the conductivity of the conducting medium and the rate of change of 
the magnetic field. Thus, time-varying magnetic fields (e.g. the gradients in MRI) will induce circulating eddy 
currents in conductors in the body and particularly in electrically excitable nerve and muscle cells. Sufficientiy large 
gradient fields, therefore, may affect normal сей function. A well-established example of this is the sensation of 


А 1979 study roughly determined the threshold for the appearance of magnetophosphenes as a 
function of magnetic-field frequency in normal and colour-defective volunteers in addition to the site in 
the visual system where the magnetophosphenes arise.”* A similar study in 1980 reports on the specific 
thresholds and other variables of interest.” 


Then, formal study of this topic appears to have largely dropped off the radar, although an online search 
shows that at least some publicly available research has referenced these studies. 


This should be of some interest with regards to many reports of unwanted images, etc. being introduced 
into the minds of targeted individuals. However, due to the likely difficulty of creating a targeted 
magnetic field compared to more common uses of electromagnetic radiation in triggering/influencing 
neural and/or physiological processes, | believe that many (not all) such experiences instead most often 
involve introducing an idea by suggestion, with some triggering of an image or visual ‘memory’ with 
most of the activity happening within the brain of the targeted individual, and rather limited 
informational input from the perpetrating entity. Also, this may involve progressively changing an image 
or visual ‘memory’ by power of suggestion and by introduction of progressively different images, images 
which need not be particularly detailed, but which need only contain sufficient detail in order to 
suggestively and progressively change the ‘memory’ 


In cryptography and computer security, a man-in-the-middle attack is an attack where the attacker 
secretly relays and possibly alters the communication between two parties who believe they are directly 
‘communicating with each other. One example of man- 
which the attacker makes independent connections with the victims and relays messages between them 
to make them believe they are talking directly to each other over a private connection, when in fact the 


the-middle attacks is active eavesdropping, in 


{flashes of light—magnetophosphenes—caused by induced electric currents stimulating the retina. A more serious 
consequence of electric currents flowing through the body is ventricular fibrillation (though these levels are strictly 
prevented in MRI). In МВ, this induction effect is determined by factors such as pulse duration, wave shape, 
repetition pattern, and the distribution of current in the body. As a general guide, the faster the imaging or 
spectroscopy sequence, the greater the rate of change of the gradient fields used, and the resultant current density 
induced in the tissue is higher.” 

7 itis not clear how to track down a copy of this original research, but iis frequently cited in related literature. 

™ Lovsund P, PA Oberg, SEG Nilsson (Nov 1979). "Quantitative determination of thresholds of 
magnetophosphenes", Radio Science, 14(65), 199-200. 

7 Lóvsund P, A Oberg, SEG Nilsson and T. Reuter (1980). "Magnetophosphenes: a quantitative analysis of 
thresholds", Medical and Biological Engineering and Computing, 18(3), 326-334. An extract from the abstract 
demonstrates that key variables of interest were known by 1980, but the precise mechanisms were still unknown: 
“Low frequency and transient magnetic fields of moderate flux densities are known to generate visual phenomena, 
so-called magnetophosphenes. In the present study, time-variable very low frequency (10-50 Hz) electromagnetic 
fields of moderate flux density (0-40 mT) were used to induce magnetophosphenes. The threshold values for these 
phosphenes were determined as a function of the frequency of the magnetic field both in normal subjects and 
colour defective ones. Maximum sensitivity occurred at a frequency of approximately 20-30 He, and with broad- 
spectrum light the threshold flux density was 10-12 mT. The threshold values were found to be dependent upon the 
intensity and the spectral distribution of the background light." 


entire conversation is controlled by the attacker. The attacker must be able to intercept all relevant 
messages passing between the two victims and inject new ones. 


For the context of psychological warfare in the electronic age, this concept only needs minor 


refinement. For a rather ‘mundane’ example of how this may apply to a targete 


dividual, for consider 


how one of the first priorities is to socially isolate/castrate the targeted individual. Consider three (of 
many) types of applications that may be made via use of neuroweapons: 


2 


2 


з) 


Having ‘cloned’ the voice of a contact, friend, family member, etc., the perpetrators may inject 
words and sentences into conversations (and it sounds exactly like them due to voice cloning], 
and you are none the wiser. For example, being ‘spoken to’ by someone you are interacting with, 
but their lips are not moving (in some cases this may also involve ventriloquism, but it should 
not be difficult to detect the difference if you are aware of this). What is really happening is 
synthetic telepathy being sent when one’s gaze shifts from their face for a split second. Among 
other things, the purpose of this is to one, sensitize you to stimuli in your environment, and two, 
to deceive you. It is a power game. The deception may involve things like money or sex, and 
they want you to act on the misleading information in order to compromise your social status. 
Not altogether different from the above scenario, this may be applied to sow discord between 
people, along the principle of "divide and conquer them one friendship and family member at a 
time”. Say, the perpetrating entity is trying to drive you and a friend apart. There's some 
knowledge of pet peeves about each other. Your stalkers (remote or otherwise) play this in 
some way to add to the irritation, and you bring it up with the friend, which perhaps leads to 
some conflict. Say, via remote neural monitoring or more traditional techniques, they observe 
how both of you are planning to address the situation. BUT, before you have a chance to speak 
about it next time you meet up, you both face some directed conversations, perhaps unknown 
to you, or perhaps via manipulations via synthetic telepathy (with the support of a computer to 
process information and to help a human craft and some messages) to inflame the situation. 
The plan could orchestrated so that BOTH of you are walking into the next meeting with a plan 
to talk about it, each one of you having a plan that is maximally likely to make you hate each 
other, say things about each other that will drive you apart. Or, perhaps, both of you will give 
priming signals which lead BOTH of you to believe that the OTHER is respectively the perp. 
Result? You are both involved in organized stalking (electronic stalking by proxy, in other 
parlance) each other AND YOU DON'T EVEN KNOW IT! Such strategies could be applied to any 
type of relationship, whether personal, business, political, or other. 

For someone who is involved in any sort of peaceful advocacy (including by elected politicians, 
other recognized leaders in civil society, etc.), this may involve the use of remote neural 
‘monitoring, in addition to monitoring of completed actual writing or publications, organizational 
strategies, etc., to pre-empt anything that the peaceful advocate may be putting into motion. If 
there is a plausible prospect for success, the perpetrating entity may strive to maintain the 
upper hand, by always knowing what's coming, and releasing various media, rumours, etc, 
which are specifically calibrated to undermine the strategy that the peaceful activist is about to 
follow through on. This could take a greater diversity of forms depending on the specific plans of 


the peaceful activist. And, in the future, similar applications of such strategies are liable to make 
use of remote neural monitoring for seeking out thought crimes, such as an interest to engage 
in peaceful advocacy or speaking truth to power, and, if it is not possible to coerce or brainwash 
the peaceful advocate out of their desired path of action and communication, the man-in-the- 
middle attack may be used to interfere with any effort to network and get projects off the 
ground (may also be applied to any sort of work/business opportunity of the targeted 
individual). This is liable to be accompanied by many means of organized stalking, especially by 
targeting of the prospective contacts to make the networking relationship feel costly and 
undesirable, in addition to spreading vicious rumours which, given knowledge of what the 
potential contacts know about the peaceful advocate, these rumours would be associated with 
that peaceful advocate, in an effort to destroy any such advocacy before networking and 
communications could help it to get off the ground — in short, severe political repression. 

One example | experienced was, in starting a project to end unpaid internships (with reasonable 
exceptions for non-profit activities or opportunities revolving around training which allowed a 
business to ‘try out’ a potential hire in non-profit centres) called the GivingYourselfAway 
Internship Project, there was a release of a political cartoon in the Globe and Mail which 
portrayed a mob of minimum wage workers asking an executive “do you want fries with that?” 
while placed under a guillotine — clearly, this was to be perceived as a threat to public safety due 
to the supposed potential for youth to rise up violently — however, around that time the Ontario 
government also enacted additional protections for interns which reduced the ease with which 
for-profit businesses can make use of interns for $0/hr labour. | still intend to implement the 
legal code violation monitoring mechanism proposed as the organizational principle of that 
project, but other issues seem rather more pressing at present. 


Naturally, this may apply to much higher levels of organization, such as those who are organizing to 
expose the realities of neuroweapons, applications for political repression, etc., or even at the level of 
international security (most likely supplemented by a dedicated agent provocateur, whose devious 
strategies may take advantage of the man-in-the-middle attack strategy). 


For strictly computer-related applications, many online forums discuss issues surrounding 
authentication, etc., but few of these are likely to be impervious to remote neural monitoring of targets. 


Martha Mitchell Effect: 


‘The Martha Mitchell Effect is named after a historical situation where Martha Mitchell, wife of the 
Attorney-General during the Nixon Administration, told her psychologist that top White House officials 
меге engaged in illegal activities. Her psychologist labeled these claims as caused by mental illness. The 
Mitchell Effect can be defined as a situation where "improbable reports are erroneously assumed to be 
symptoms of mental illness [due to a] failure or inability to verify whether the events have actually taken 
place, no matter how improbable intuitively they might appear to the busy clinician.” 


* Bell V, PW Halligan and H.D. (2003). “Beliefs About Delusions”. The Psychologist, 618) 418-422. 


If you are a targeted individual, and have somehow been drawn into making claims about the present 
reality, and the psychiatrist tries to write you off as ‘mentally ill, one should consider refusing to speak 
with them any further until they have gone and researched the Martha Mitchell Effect. 


Microwave auditory effect (a.k.a. the Frey effect; refer to synthetic telepathy for applications): 


The very surprising fact that microwave electromag! 


waves can be perceived as sound in the brain. Since we pion wre ren یر‎ 
can see light; but not hear it, this is very surprising, The = p 
effect was first reported by persons working In the N N 

vicinity of radar transponders during World War I 


During the Cold War era, the American neuroscientist M 
Allan Н. Frey studied this phenomenon and was the first £ 

to publish information on the nature of the microwave 
auditory effect." Research into radar hearing by Dr. Allen 
Frey began in the 1960s and established that roughly 
three-tenths of a watt per square centimeter of skull 


surface Б required to generate the clicks om which the ОЕ" 
vole Synthesized. Synthesis of voe fom sieks Ба Serta PEREA ED 


primitive form of "digital audio." The image included in this entry shows the basic idea of how voice can 
be transmitted via microwave pulses 


For some years in the 1990s and early 2000s, the United States Army recognized to skull" 
technology, which they abbreviated as "V2K," in their on line thesaurus. For reasons unknown, the 
Army removed that thesaurus entry circa 2007. Some references to developing more advanced types of 
voice to skull can be found among patents, and rare United States Air Force references to the 
technology in the late 19905 forward." 


The mechanics of this effect have been explained mare precisely in the civilian sector as early as 2007. 


? Frey AH. (1962). "Human auditory system response to modulated electromagnetic energy". Journal of Applied 
Physiology, 17(4], 689-692. As noted by White E (2000) in relation to later research by Frey in 1974 which 
successfully used this technology to directly transmit a human voice into the mind of another: “А pattern seems to 
be repeated where research which could be used for mind control starts working, the UNclassfied researchers lose 
funding, and in some cases their notes have been confiscated, and no further information on that research track is 
heard in the unclassified press." 

= White E (Feb 2010). "Coping with the crime of organized stalking and electronic harassment", accessed from 
http://www torturedinamerica.org/coping with the crime.pdf on May 13, 2016. 

= Justesen DR (Mar 1975). “Microwaves and behavior", American Psychologist, 30(3): 391-401. Image extracted 
from White E (Feb 2010). 

= Lin JC and 2. Wang. "Hearing of microwave pulses by humans and animals: effects, mechanism, and thresholds. 
Health Physics, June 2007, 92(6):621-8, 


m p eoe nt 


Microwave mind control (refer to bra 


washing and electronic weapons): 


The use of microwave (electronic) weapons, namely those which speak into your mind, engage in 
remote neural monitoring, and which may modulate moods and other behaviours and/or physiological 
responses (in conjunction with conditioning) to attempt о sequentially assert control over an individual, 
to the point that they are essentially brainwashed, or willing to submit to any or all directives they are 
given (which may involves brainwashing or use of conditioning for them to believe that they are 
‘powerful’ or somehow doing the right thing when engaged in such psychological torture). 


Microwave Doppler movement measuring device: 


‘The Life Assessment Detector System (LADS) by VSE Corp., a microwave Doppler movement measuring 
device, can detect human body surface motion, including heartbeat and respiration, at ranges up to 135 
feet (41.15 meters). The LADS consists of a sensor module, а neural network module, and а 
control/monitor module. The sensor module is an x-band (10 GHz) microwave transceiver with a 
nominal output power of 15 milliwatts, operating in the continuous wave (CW) mode. The neural 
network module device can store many complex patterns such as visual waveforms and speech 
templates, and сап easily compare input patterns to previously ‘trained’ or stored patterns. The 
control/monitor module provides the LADS' instrument controls, such as on-off switches, circuit 
breakers, and battery condition, as well as motion, heartbeat waveform, pulse strength, and pulse rate 
displays 


Among other likely applications, such a device could be paired with essentially any type of conditioning 
or priming (for example, words, gestures and images, whether subliminal or supraliminal, or 
alternatively electromagnetic waves which would be essentially unobservable by the victim). Then, such 
triggers could be used for the purpose of eliciting fear, paranoia, etc., due to irregular heartbeats or a 
degree of apparently unexplained constriction of the lungs or breathing apparatus. 


" E white (2000), appendix TWR1. It should be highlighted that such advances already existed almost 20 years ago, 
and that obviously significant further advances in remote monitoring via electromagnetic, most concerningly for 
the purpose of remote neural monitoring, means have been achieved in the meantime. 


For a rather nefarious type of application of being able to trigger a skipped heart beat or heart 
palpitation or increase in heart rate, the perpetrating entity, having planted a false memory, might then 
try to elicit this ‘memory’ at basically the same time as triggering the heart event, and then via synthetic 
telepathy to elicit a subvocalization where the target says "I really really did X”, claim "that's what guilt. 
feels like", perhaps followed by an ELF wave geared to triggering a tingly sensation which is supposed to. 
be some sort of elation or release, accompanied by "that's what forgiveness feels like” 


Such strategies might be applied for a variety of reasons, not excluded to: 
a) persuading the target that they are guilty of something and hence ‘deserved’ it; 
b) persuading the target to publicly admit to something (which perhaps they never did) and therefore 
self-destruct for purposes of credibility, or social-political and/or career advancement; 
c) establish a control over the individual, who may still be somewhat aware that it's a carefully 
orchestrated set-up from the inside out (or alternatively that they actually did it but that it is not at 
all possible that any ‘good! entity could possibly see torture and brainwashing as a means of redress 
or ‘justice’), but having gone through such an experience, may be persuaded to submit to the 
domination of the nefarious entities responsible for the brainwashing; 
9) so that later, having massaged the meanings of various words and triggers away from their applied 


usage during the psychological torture and brainwashing, the newly ordained slave puppet may be 
persuaded to believe that it was all for their own good, perhaps even that the perpetrators of 
ians through combinations of neuroweapons 
and ‘traditional’ conditioning and brainwashing techniques are agents of God, ‘angels’, or some such 
thing (and hence the term Voice of God for synthetic telepathy) — this will be specifically tailored 
according to whatever can be figured out about the specific beliefs, desires, insecurities, etc., of the 
targeted individual. 


Other applications are by no means benign. The ability to trigger a physiological stress event can be a 
powerful tool for brainwashi 
thing, the ‘stick’ can be applied — if the targeted individual is unaware of such possibilities, he/she may 
sequentially develop high discomfort associations with the activities/views/etc. that the perpetrating 

individual. Contrarily, 
а release from such stress may itself serve as a sort of ‘the absence of the stick is itself the carrot’ 


в, in the sense that whenever doing, saying, thinking, etc., the ‘wrong’ 


entity is trying to eliminate from the personality and consciousness of the targete 


scenario, where when straying into thoughts/behaviours/etc. (perhaps introduced suggestively, or by 
driving a subvocalization of a ‘desired’ phrase or way of thinking or treating people) that the 
jual, a positive ‘absence 
of the stick is a carrot’ association may be progressively ‘train’ the targeted individual into these new 
values, ways of thinking or behaviours. 


perpetrating entity wishes to condition and brainwash INTO the targeted indi 


Theoretically, such triggers may plausibly be paired with software which is programmed to ‘train’ itself 
to recognize certain brainwave patterns, for the purpose of mimicking these patterns to additionally 
influence heart and breathing related phenomena, or at the very least, to elicit the ‘desired’ 
stress/fear/comfort/etc. response. 


Millimeter waves (and weapons): 


The millimeter-wave region of the electromagnetic spectrum is usually considered to be the range of 
wavelengths from 10 millimeters (0.4 inches) to 1 millimeter (0.04 inches). 


imeter waves travel solely by line-of-sight, and are blocked by building walls and attenuated by 
foliage. The high free space loss and atmospheric absorption limits propagation to a few kilometers. 
Thus they are useful for densely packed communications networks such as personal area networks that 
Improve spectrum utilization through frequency reuse. 


One current application is the Active Denial System (ADS), directed energy weapon developed by the 
U.S. military, designed for area denial, perimeter security and crowd control. The ADS works by firing a 
high-powered beam of 95 GHz waves at a target, which corresponds to a wavelength of 3.2 mm." The 
ADS millimeter wave energy works on a similar principle as a microwave oven, exciting the water and fat 
molecules in the skin, and instantly heating them via dielectric heating. One significant difference is that 
а microwave oven uses the much lower frequency (and longer wavelength) of 2.45 GHz. The short 
millimeter waves used in ADS only penetrate the top layers of skin, with most of the energy being 
absorbed within 0.4 mm (1/64"), whereas microwaves will penetrate into human tissue about 17 mm 
(0.67" 


The ADS's repel effect in humans occurs at slightly higher than 44 "C (111 °F), though first-degree burns 
occur at about 51 °C (124 *Р), and second-degree burns occur at about 58 °C (136 °F). Most human test 
subjects reached their pain threshold within 3 seconds, and none could endure more than 5 seconds. 


PM 


Mimicking harassment (parroting) 


Mimicking harassment (parroting) is one of the most relied upon methods and tactics being used in 
organized stalking and electronic harassment. It basically amounts to continuously copying the 
movements, words, tones, rhythms, etc. of the targeted individual, and may involve a substantial 
degree of directed conversation in addition to the parroting itself. 


* Hambling, D (рес 2006). "Techwatch-Forecasting Pain", Popular Mechanics, 183(12), 32 


For a less easily believed types of mimicking harassment (parroting), and this is especially likely to apply 
to targeted individuals who are particularly outspoken on certain issues, and especially if they are able 
to be outspoken in a particularly effective manner which demolishes easily anticipated 
counterarguments, parroting may be done by the media or individuals on TV (which either implies that 
much media is in on it’, or perhaps in some cases that mind influencing technologies and strategies are 
being used to suggest certain content relating to the targetec 
believable situations such as mining the life, writings, etc. or the targeted i 
some media outlet that you are known to regularly consume. Perhaps less easily believed, are instances 
"where (illegal) remote neural monitoring is used to (illegally) directly relay very recent thoughts 
[sometimes almost immediate) to the live media outlet the targeted indi 
listening to — for example, you are listening to the radio and the radio announcer is parroting back what 
you have just subvocalized, or what you are reading. Non-verbal cues may also appear in such media. 


dividual). This could involve more easily 


idual to create content in 


jual is currently watching or 


Almost everyone that the targeted individual is believed to be in contact with (or in more extreme cases 
extending to anyone they know in any capacity at all) may be contacted, then coerced or intimidated 
into participating into this criminal relaying and repeating activity against the target and victim, not 
realizing that they are involving themselves in a criminal conspiracy — a similar effect may be achieved 
by spreading various slander about the targeted individual, in order to turn their contacts against them: 
whether or not they truly believe the slander, in addition to the 
repercussions for failing to join in on the criminal harassment. A parrot is asked, coerced, fooled, bribed 
or intimidated into participating. 


lation, etc., they may fear 


This may have a few types of effects, which should not be considered as mutually exclusive, and the 
following is certainly not an exhaustive description of the psychological effects it may have. a) 
Mimicking harassment may wear down the targeted indi 
with extreme irritation and destroying their ability to concentrate on just about anything (just about 
anyone who had siblings of a similar age can probably attest to experiencing this at a relatively young 
age). b) If applied by people experienced in such nefarious means of psychological torture, it may 
eventually produce an involuntary movement (see evoked action) on the part of the targeted 
at a mere partial gesture, thereby leading to a loss of sense of control on the part of the targeted 
individual, and perhaps a sense of ‘power’ on the part of the lost souls who have so little control over 
themselves that they must seek control over others to feel like that have any ‘power’. c) Similar to b, 
mimicking harassment may be used in conjunction with motion- or sound-based conditionings (or other 
conditionings) to produce a diversity of physiological and/or mental responses (including triggering a 
planted memory’) at a mere gesture. 


lual psychologically by driving them crazy 


ividual 


Mind control (mind influencing technolo, 


See brainwashing. The term ‘mind influence’ or ' ing technologies and strategies’ should 
be preferred because ‘mind control’ has a rather ominous ring which attributes more power and 
intimidation than is warranted. In the sense that it might be asserted as ‘mind control’, this is rather 
more likely to involve conditioned triggers that the target is unaware of, or which, due to eliciting 


positive/negative associations (or actual conditioned triggers), may persuade the victim to feel like they 
must do things that they might not otherwise do. 


Despite my preference to refer to this as ‘mind influencing technologies and strate 
intimidating framing) and to frame this rather more so under brainwashing than ‘ 


nevertheless be useful to outline some basic technologies and strategies as play: 


s' (which is a less 


ind control, it may 


- Influence (including by suggestion, remotely or otherwise) of thoughts and thought patterns; 
feelings and their expression; influence of behaviour. 

- Organized stalking (street theater) that ‘anchors’ (see priming) feelings to certain words, and 
sometimes colours, certain types of people or objects. Creating the illusion of "guilt 

- “Hypnotic trigger’ words that result in (or influence) specific sensations, feelings or behaviours. 

- Monitoring what the target is paying attention to, to influence where to look, what to think 
about, in what terms, etc. 

- Realtime mind reading (especially pernicious before the targeted 
it); erasing thoughts and memories; short-term memory problems. 

- Planting a false memory, and primed/conditioned ‘synthetic’ associations (at times supported 
by a computer programmed to imbue the association according to the specific context, applied 
via synthetic telepathy), 

- Induced dreams or manipulation of dreams. 


шә! becomes aware of 


This description is by no means exhaustive. However, in the interests of diverting attention away from 
the rather intimidating notion of mind CONTROL, other related concepts are defined in other entries in 
this glossary. 


MKULTRA: 


One of the surest ways to find yourself under character assassination from some anonymous individuals 
as ‘mentally ill, ‘deluded’, or otherwise unable to keep a grasp on reality, is to make any reference 
whatsoever to the (illegal) MKULTRA experiments performed by the CIA from the 19505 to 1970s (and 
thereafter ‘disbanded’, ie., with virtual certainty continued under some other unknown name or 
resource allocation). The main outline and objectives of the program are as follows. 


Project MKULTRA —sometimes referred to as the CIA's mind control program—was the code name 
given to an illegal program of non-consensual human experimentation, designed and undertaken by 
the United States Central Intelligence Agency (СА). Experiments on humans were intended to identify 
and develop drugs and procedures to be used in interrogations and torture, in order to weaken the 
Individual to force confessions through mind control. Organized through the Scientific Intelligence 
Division of the CIA, the project coordinated with the Special Operations Division of the U.S. Army's 
Chemical Corps. The program began in the early 1950s, was officially sanctioned in 1953, was reduced 


= “Advisory on Human Radiation Experiments", July 5, 1994, National Security Archives. Accessed from 
http://nsarchive.gwu.edu/radiation/dit/mstreet/commect/meet4/tensct04.txt on Apri 26, 2014. 


in scope in 1964, further curtailed in 1967 and officially halted in 1973." The program engaged in many 
illegal activities, including the use of unwitting U.S. and Canadian citizens as its test subjects, which led 
to controversy regarding its legitimacy." * **** MKULTRA used numerous methodologies to manipulate 
people's mental states and alter brain functions, including the surreptitious administration of drugs 
(especially LSD) and other chemicals, hypnosis, sensory deprivation, isolation, verbal and sexual abuse, 
as well as various forms of torture, 


The scope of Project MKULTRA was broad, with research undertaken at 80 institutions, including 44 
colleges and universities, as well as hospitals, prisons, and pharmaceutical companies." The CIA 
‘operated through these institutions using front organizations, although sometimes top officials at these 
institutions were aware of the CIA's involvement." As the US Supreme Court later noted, MKULTRA was: 


concerned with "the research and development of chemical, biological, and radiological materials 
capable of employment in clandestine operations to control human behaviour". The program 
consisted of some 149 subprojects which the Agency contracted out to various universities, research 
foundations, and similar institutions. At least 80 institutions and 185 private researchers participated 
Because the Agency funded MKULTRA indirectly, many of the participating individuals were unaware 
that they were dealing with the Agency. 


= Thomas, J (2 Sep 1977). "CLA Says It Found More Secret Papers on Behavior Control: Senate Panel Puts Off 
Hearing to Study Data Dozen Witnesses Said To Have Misled Inquiry CLA, Tells Of Finding Secret Data". New York 
Times. 

© "Project MKUltra, the Central Intelligence Agency's Program of Research Into Behavioral Modification. Joint 
Hearing before the Select Committee on Intelligence and the Subcommittee on Health and Scientific Research of 
the Committee on Human Resources, United State Senate, Ninety-Fifth Congress, First Session" = р. 74. U.S. 
Government Printing Office (сору hosted at the New York Times website). August 8, 1977. Accessed from 
bitp://wwww.nytimes.com/packages/pdl/national/13inmate ProjectMKULTRA ра! on April 26, 2016. 

Ж Richelson, IT (ed.) (2001-09-10). "Science, Technology and the CIA: A National Security Archive Electronic. 
Briefing Book". George Washington University. Accessed from http://nsarchive gunedu/NSAEBB/NSAEBBSA/ on 
April 26, 2016. 

© "Chapter 3, part 4: Supreme Court Dissents Invoke the Nuremberg Code: CIA and DOD Human Subjects Research 
‘Scandals’. Advisory Committee on Human Radiation Experiments Final Report. Accessed from 
bitps:/[eloethicsarchive.georgetown.edu/achre/fina/chap3 4.html on April 26, 2016. 

= "The Select Committee to Study Governmental Operations with Respect to intelligence Activities, Foreign and 
Military Intelligence". Church Committee report, по. 94-755, 94th Cong., 2d Sess. Washington, D.C. : United States 
Congress. 1976. p. 392. Accessed from 

hitg://www.aarclirary org/publib/church/reports/book1/html/ChurchB1, 0200b.htm on April 26, 2016. 

= Horrock, NM. (4 Aug 1977). "80 Institutions Used In CLA, Mind Studies: Admiral Turner Tells Senators of 
Behavior Control Research Bars Drug Testing Now". New York Times. 

= United States Senate, 95th Congress, 1st session (3 August 1977). Project MKUltra, The CIA's Program of 
Research in Behavioral Modification (PDF). Joint Hearing Before the Select Committee on Intelligence and the 
Subcommittee on Health and Scientific Research of the Committee on Human Resources (Report). Accessed from 
http://www nvtimes.com/packages/pdf/national/13inmate ProjectMKULTRA.pdt on April 26, 2016. 

= CIA v. Sims, 471 US. 159, 161-162 (1985). Accessed from https;//supreme justia com/cases/federal/us/471/150/. 
‘on April 26, 2016. 


One 1955 MKULTRA document gives an indication of the size and range of the effort; this document. 
refers to the study of an assortment of mind-altering substances described as follows: 


1. Substances which will promote illogical thinking and impulsiveness to the point where the 
recipient would be discredited in public.” 

Substances which increase the efficiency of mentation and perception. 

Materials which will cause the victim to age faster/slower in maturity." 

Materials which will promote the intoxicating effect of alcohol 


so that they may be used for malingering, еіс 

6. Materials which will cause temporary/permanent brain damage and loss of memory. 

7. Substances which will enhance the ability of individuals to withstand privation, torture and 
coercion during interrogation and so-called ‘brainwashing’ 

8. Materials and physical methods which will produce amnesia for events preceding and during 
their use i 

9. Physical methods of producing shock and confusion over extended periods of time and capable. 
of surreptitious use. 

10. Substances which produce physical disablement such as paralysis of the legs, acute anemia, ete. 

11. Substances which will produce a chemical that can cause blisters. 

2. Substances which alter personality structure in such a way that the tendency of the recipient to 
become dependent upon another person is enhanced." 

13. A material which will cause mental confusion of such a type that the individual under its 
influence will find it difficult to maintain a fabrication under questioning. 

24. Substances which will lower the ambition and general working efficiency of men when 
administered in undetectable amounts. 

15. Substances which promote weakness or distortion of the eyesight or hearing faculties, 
preferably without permanent effects. 

16. A knockout pill which can surreptitiously be administered in drinks, food, cigarettes, as an 
aerosol, etc., which will be safe to use, provide a maximum of amnesia, and be suitable for use 
by agent types on an ad hoc basis. 


"Senate MKUltra Hearing: Appendix C- Documents Referring to Subprojects, (page 167, in PDF document page 
numbering)", Senate Select Committee on Intelligence and Committee on Human Resources. August 3, 1977. 
Archived from the original (PDF) on 2007-11-28. Accessed from 
https://web archive.org/web/20071128230208 /nttp://www.arts.rpedu/~pelr/lansberry/mkultra.pdf on April 26, 
2016, 
© Being rather difficult to imagine that a foreign intelligence service would produce media which discredited its 
‘own agents, it seems rather obvious, this being the first identified objective, that the project was rather more 
geared towards domestic operations targeting domestic politcal suppression, and not legitimate “national 
security” objectives in the context of a country which stands for freedom and democracy. 
= æ., to reduce the lifespan of opponents and to increase the lifespan of people who they support 
= Presumably this could be used to avoid agents being called for other duties, for example in situations where 
legitimate national security objectives were at play. 
за presumably to cover up illegal experimentation or interrogation methods. 
ı0! Since presumably any foreign agent would be well attuned to such things, it seems rather obvious that this 
would be used against civilians or domestic agents, for example to "recruit" them into activities they may not 
‘otherwise have wanted to do, for them to follow orders they would not otherwise have followed, and/or to pay 
them significantly less (or no] money than they may otherwise have demanded for such services. 


Materials which will produce the signs and symptoms of recognized diseases in a reversible way 


37. A material which can be surreptitiously administered by the above routes and which in very 
small amounts will make it impossible for a person to perform physical activity. 


But it never happened. Just like electronic harassment doesn't exist, nor does any ongoing non- 
consensual human experimentation, nor do pulse-modulated communications or brainwave 
stimulations (all of which documented elsewhere in this glossary). 


After Congress learned of the program, most records were destroyed. However, one batch of 
documents was missed, enabling Congressional oversight to shut down the program (itis generally 
believed to have continued elsewhere in the agency). These remaining 20,000 pages are available to the 
public." 


Other known experiments which included ‘mind control’ elements include Project CHATTER, Project 
BLUEBIRD, Project ARTICHOKE, Project MKULTRA, Project MKSEARCH, Project SLAMMER and Project 
MKNAOMI, in addition to discrediting tactics applied as а part of Project MKDELTA. 


N 


Five Eyes’ intelligence alliance: 


The ‘Five Eyes’ intelligence alliance originates from UKUSA а secret wartime treaty that says member 
nations can spy on each others’ population without warrants or limits, and that this can be shared with 
the spied-on country’s SIGINT agency. It is a multilateral agreement for cooperation in signals 
Intelligence between Australia, Canada, New Zealand, the United Kingdom and the United States. The 
alliance of intelligence operations is also known as the Five Еуез. 


Emerging from an informal agreement related to the 1941 Atlantic Charter, the secret treaty was 
renewed with the passage of the 1943 BRUSA Agreement, before being officially enacted on March 5, 
1946 by the United Kingdom and the United States. In the following years, it was extended to 
encompass Canada, Australia and New Zealand. Other countries, known as ‘third parties’, such as 
Germany, the Philippines, italy, Turkey and several Nordic countries also joined the UKUSA 
community. 


The result is that laws which constrain spying on own citizens without due process (a warrant) are 
essentially void, because other partners can collect this information and exchange it. For much of the 
Cold War, not even elected officials were aware of this secret treaty which violates numerous 


2 One download location for these documents is at 

http://www. wanttoknow.info/mind control/cia mind control documents orig/. These documents may of 
historical interest, but technologies have advanced significantly in the meantime, so this information is dated. 
3 Farrell P (2 December 2013). "History of S-Eyes — explainer" The Guardian. Accessed from 

ћир: Аалы theguardian.com/worid/2013/dec/02/history-of-S-eves-explainer on April 26, 2016. 

20 The Guardian. "Not so secret: deal at the heart of UK-US intelligence”. Accessed from 

hitp:/ ww theguardlan.com/worid/2010/]un2Sfinteligence-deal-ul-us-released on April 26, 2016. 


constitutionally entrenched principles in most parties to the treaty (subject to judicial interpretation, 
which does not seem to be forthcoming), and its text was only released to the public in 2010". 


In recent years, this has been accompanied by significant erosions of compartmentalization of 
information — previously, very few agencies in any given country were able to share information with 
other agencies without a specific legal order. Increasingly, state agencies are encouraged to freely share 
information in the absence of due process or explanations of reasons, with essentially no protections for 
risk of data leakages to diverse criminal elements, and implying massive data sharing between often 
unaccountable security agencies of these states, which now have access to treasure troves of data 
previously forbidden to them. 


This following table presents the main security agencies of the Five Eyes intelligence alliance. It would 
be naive to think that this list is exhaustive. 


Suis pole | Domestic spying | Internatio | Airforce amd | Naw my and] KL 
(enforce | (domestic threats, | nal spying | aerospace | (significant | based inteligence 
domestic | political (supposed! | [which radar/sonar | operations) 
laws) repression) = | y directed | includes | expertise) 

often linked with | to non- | satelite 
state police or | civilian | technologies) 
International | targets) 
spying 
Tuas AP Lj Wr TAN Tuas | AUSTIN 
Army 
Vea [REM GE Gc [655 37. | RF жен Canadian | mtelgence 
Er сє Amy branch (CF) 
New [тр 55 МАЕ NEN мтр [NZ 
Zealand Intelligence 
Corps 
United | atonal | МБ WE гга Royal Naw | ВАНА Гоми 
Kingdom | crime Agency ec: 
sTRIG™ 
Оле FT a TER | мд ПА | US Air Farce; USNawy —[USAmy [NSA GR. 
States formally, net NASA; NRO Miltary 
CI; DHSI Citizen (satellites); Intelligence 
Watch; Infraguard DRAPA Corps; DIA; 
(research); US Air Force 
NOAA (ocean (satelites) 
and 


2 The treaty, in its present form, is presently downloadable from http://www.nationalarchives.gov.uk/ukusa. 

28 In 2013, the former government announced a $1.2 bilion new headquarters for the agency, the most expensive 
government building to be constructed in Canadian history: "Inside Canada's top-secret billion-dollar spy palace”, 
Oct B, 2013, CBC, Accessed from http://www.cbe.ca/news/polities/inside-canada-s-top-secret-billion-dollar-spy 
ppalace-1,1930322 on May 2, 2016. 

27 On Jan 29, 2016, RT reported that Canada stopped sharing classified information after discovering that the NSA 
had shared personal details of Canadians: “Canada halts Intelligence sharing with Five Eyes after ‘accidentally’ 
sending over Canadians’ data”, accessed from httos:// www .t.com/news/330830-canada-halts-inteligence- 
sharing-nsa/ on May 1, 2016. 

5 Some independent online outlets identify this unit as being responsible for a number of highly questionable 
tactics used to dseredit/slander/set-up individuals of certain political groups and influence public opinion in 


atmosphere] 
NWS 
(weather) 


The main reason this entry is included it to draw attention to the potential for a] information sharing, in 
addition to b) capacity in relation to satellite activities and c) EM transmissions other than radio, at a 
distance, which plausibly explain reports of FBI drones circling around certain locations without clear 
explanations for why or what they are doing. Also, this should draw attention to the degradation of 
information compartmentalization, which can be assumed to be a) a significant intelligence threat and b) 
a threat to the privacy and security of the public. 


Noise campaigi 


A noise campaign is an orchestrated effort to produce stress in a victim through prolonged exposure to 
significant noise levels. A noise campaign can range from multiple neighbours routinely playing loud 
music, individual stalkers with air-horns or fireworks, or organized ‘repair work’ that involves a high level 
of noise, 


Non-consensual human experimentation (aso known as involuntary human 
‘experimentation — specifically this this context, Involuntary mind control experimentees or 
Electromagnetic mind-control experiments): 


Non-consensual human experimentation relates to are individuals who are the subject of study for 
scientific purposes, including military and social control purposes, sometimes without their knowledge, 
but most certainly without their consent. Historically, non-consensual human experimentation has 
included individuals who belong to a politically and socially disenfranchised class which renders them 
unable to have their complaints heard, or which leads nefarious types to believe that it is OK to 
experiment upon these ‘lesser’ people without their permission. For example, prisoners, those confined 
to a mental health facility perhaps for failing to be sufficiently in line with mainstream societal 
expectations, those who are deemed mentally inferior for any other reason, those who belong to 
disenfranchised groups (such as native Indians or African Americans, historically, in the USA). Probably 
the most well-known example of non-consensual human experimentation in a Western country 
involves the MKULTRA project of the CIA, which involved experiments on vulnerable individuals to 
refine drugs, other technologies, and abusive means of persuasion for the purpose of soci 
brainwashing (or, if you take their word at face value, to develop better methods for CIA agents to resist 
interrogation). 


control and 


While the full scope of relevance for non-consensual human experimentation certainly goes well 
beyond this, for present purposes, this largely refers to experimentation of a diversity of electronic 
‘weapons on vulnerable (and/or outspoken) individuals who are unlikely to be able to have their 
experienced taken as credible. Also, clearly the era of ‘mere’ experimentation has passed, these tools 
having been made operational for the purposes of suppressing the speech (and even thought!) of those 


1 The Electronic Frontiers Foundation has reported on this and assembled a visual database of many related 
‘observations. However, | have not re-located the source, so scepticism is recommended. 


who are critical of certain political issues, most especially relating to various perceived corruptions, 
concerns about the rise of the spy state, tyranny in general, and various forms of unnecessary soci 
control which are likely to have their strongest effects against individuals and groups deemed ‘inferior’ 
by certain segments of society, some of which have been well implanted within the security state since 
at least WWII (е, pro-eugenics anti-socialists of the white supremacist version, a.k.a., Nazis, at least 
1,000 of which were imbedded in the CIA at least up to the end of the Cold War") 


We are well beyond experimentation and have passed well into the stage of implementation, which 
appears to primarily revolve around a conspiracy to implement the most extreme form of social control 
liberty itself (where a mere 
thought crime may make an individual a primary target for attacks via electronic weapons), that 


and the most fundamental attack on freedom, at the very level of cogni 


humanity has ever faced. Electronic weapons are with 100% certainty in use, including against civilians 
of the countries that employ them. However, it appears that non-consensual human experimentation 
continues, against groups which are deemed ‘inferior’ or in any case sufficiently vulnerable to have 
difficulties having their experiences made public, in addition to politically targeted individuals who can 
be presumed to be both victims of state terrorism committed by rogue actors within the state and 
subjects of non-consensual human experimentation at the same time. 


In the USA, non-consensual human experimentation has lax safeguards as a part of legislation referred 
to as The Common Rule, which is the Federal Policy regarding human subjects protection. It is written 
with several loopholes for the allowance of non-consensual human experimentation, mostly by 
intelligence agencies. 


Neural oscillation (‘brain waves’): 


This entry is not important for a non-specialist in understanding the current situation of neurowarfare, 
but it may be of interest as an introduction to some of the ways in which neuroweapons can influence 
cognition and neural activities. 


Neural oscillation is rhythmic or repetitive neural activity in the central nervous system. Neural tissue 
can generate oscillatory activity in many ways, driven either by mechanisms within individual neurons ог 
by interactions between neurons. In individual neurons, oscillations can appear either as oscillations in 
membrane potential or as rhythmic patterns of action potentials, which then produce oscillatory 
activation of post-synaptic neurons. At the level of neural ensembles, synchronized activity of large 
mumbers of neurons can give rise to macroscopic oscillations, which can be observed in the 
electroencephalogram (EEG) (or remote neural monitoring technologies, which are not yet 
demonstrated in a scientific manner in the civilian sector). Oscillatory activity in groups of neurons 


3 Lichtblau E. "In Cold War, U.S. Spy Agencies Used 1,000 Nazis", The New York Times, Oct. 26, 2014. Accessed 
from hitpz//wwn.nytimes com/2014/10/27/us/in-cold-war-us-spy-agencies-used-1000-nazis html on May 2, 2016. 
3 “Dr. John Hal's letter’, accessed from http://www freedomsos.com/blog/dr-john-halls-letter on May 7, 2016. 
Please keep in mind that | have not tracked down the specific loopholes referred to. Having located the specific 
loopholes, the existence of such loopholes could hardly be considered as “circumstantial evidence” — rather, it 
‘would take a stunning amount of naivety to supposed that such loopholes exist but are not abused. 


generally arises from feedback connections between the neurons that result in the synchronization of 
their firing patterns. The interaction between neurons can give rise to oscillations at a different 
frequency than the firing frequency of individual neurons. A well-known example of macroscopic neural 
oscillations is alpha activity. 


Neural ascillation can also arise from interactions between different brain areas. Time delays play an 
Important role here. Because all brain areas are bidirectionally coupled, these connections between 
brain areas form feedback loops. Positive feedback loops tends to cause oscillatory activity which 
frequency is inversely related to the delay time. An example of such a feedback loop is the connections 
between the thalamus and cortex. This thalamocortical network is able to generate oscillatory activity 
known as recurrent thalamo-cortical resonance." The thalamocortical network plays an important role 
in the generation of alpha activity. ™ 1 


Neurotechnological warfare ( 


ка. Psychotronic warfare, Neurowarfare): 
This term is largely related to the additional discussion relating to classical psychological warfare, 


Neurotechnological warfare is said to have originated from extensive research programmes and 
numerous conferences into the field during the 1970s and 1980s sparked Cold War fears of mind 
control and other neurotechnological weaponry (neuroweapons) being developed by Eastern Bloc 
countries which led to popularisation of the term in the West. (Of course, 1 find it extremely 
suspicious/unlikely to think that the losers of the Cold War were at all times ahead in such technologies, 
and the winners of the Cold War always passive observers who were behind in these technologies.) 


Neurotechnological warfare ог psi warfare is the use of electronic machines to send beams of energy or 
frequencies directly to people's brains and bodies through the air. This is the new stealth warfare. Itis 
inexpensive and simple, and often hard to detect and defeat. The same method is used, at times, to 
brainwash people to believe certain information and nat other information by making subtle 


suggestions to them via electronic beams or frequencies. 


3 Linas, R, U Ribary, D Contreras and C Pedroarena (1998). "The neuronal basis for consciousness". Philosophical 
Transactions of the Royal Society of London, 35311377), 1841-1849. 

“+ Bollimunta, А, J Mo, CE Schroeder and M Ding, M (2011). "Neuronal mechanisms and attentional modulation of 
corticothalamic alpha oscillations". The Journal of Neuroscience, 31(13), 4935-4943. 

2 suffezynsk P, S Kalitzin, G Pfurtscheller, FH Lopes da Silva FH [2001]. "Computational model of thalamo-cortical 
networks: dynamical control of alpha rhythms in relation to focal attention". The International Journal of 
Psychophysiology, 43(2), 25-40. 

75 Wilson L. (2014). Psychotronie warfare and radionics. The Centre for Development. Accessed from 

http://www delwilson.com/articles/PSYCHOTRONIC htm on April 24, 2016. (Note, this site also serves as а 
promotional outlet for professional services being marketed and should be considered part advertising, part 
information.) 


= 


Neuroweapons 


‘Any weapon that targets the nervous system or brain functioning of a target, whether as a matter of 
responses triggered in conjunction with longer-term pre-established conditionings, or as a matter of 
more generalizable effects which most or all targeted individuals are likely to be vulnerable to. While 
traditionally these may have involved things like drugs or neurotoxins involved in chemical warfare, in 
the present day, the nature of the issue largely revolves around the use of electromagnetic weapons 
which serve as neuroweapons by use of electromagnetic waves to interfere with (or mimic) the natural 
roles of brainwaves in guiding communication and information processing in the brain^**, whether used 
against enemies of a state or for the purpose of social control and/or political repre: 
friendly/unfriendly/domestic state. 


n within a 


Nuremberg Code (also refer to Operation Paperclip) 


In response to the atrocities of WWII, the Nuremburg Code was established in 1946 to govern medical 
research in order to avoid a repeat of the experimentation conducted by Nazi doctors. 


Under the principles of the Nuremburg Treaties, no person may be experimented upon for any reason, 
without their consent, and before they give their consent, they must have full knowledge of the length 


?* WR Adey (Dec. 1979], "Neurophysiclogical effects of radiofrequency and microwave radiation", Bulletin of the 
New York Academy of Medicine, 55(11), 1079-1093. Among other things, this article shows that these processes 
were already roughly understood nearly 40 years ago. Also very interesting, is that it demonstrates that the use of 
pulse modulations of high frequency electromagnetic waves (450 MHz) to effectively transmit low level 
frequencies (e£, 1-30 H2) which influence brain waves and therefore communications and other processes in the 
brain, has been a known entity for nearly 40 years. 


No doubt, application for new technologies involved in influencing brain processes in targeted individuals or 
Populations have advanced to the point of being essentially unbelievable to those who are unaware of such 
knowledge and related offensive neuroweapons. An online search of this article їп conjunction with some other 
terms in this glossary will lead you to a number of other related articles demonstrating that such knowledge has 
been around quite some time (presumably before such research was co-opted, presumably with significant. 
‘optionality in the choice, into this service of those who are charged to keep the nation and the public safe from all 
significant threats.) 


of the experiment, the outcomes, any potential dangers, any potential ill effects on health, it must be 
fully understand and explained, and they must give individual consent. More explicitly, the ten points of 
the Nuremburg Code are: 


1) Required is the voluntary, well-informed, understanding consent of the human subject in a full 
legal capacity. 

2) The experiment should aim at positive results for society that cannot be procured in some other 
way. 

3) It should be based on previous knowledge (like, an expectation derived from animal experiments) 
that justifies the experiment. 

4) The experiment should be set up in a way that avoids unnecessary physical and mental suffering 
and injuries. 

5) It should not be conducted when there is any reason to believe that it implies a risk of death or 
disabling injury. 

6) The risks of the experiment should be in proportion to (that is, not exceed) the expected 
humanitarian benefits. 

7) Preparations and facilities must be provided that adequately protect the subjects against the 
experiment’s risks. 

8) The staff who conduct or take part in the experiment must be fully trained and scientifically 
qualified 

3) The human subjects must be free to immediately quit the experiment at any point when they feel 
physically or mentally unable to go on. 

10) Likewise, the medical staff must stop the experiment at any point when they observe that 
continuation would be dangerous. 


lo 


Oh: 


Asin, "Oh shit", this is fucking real. 


Operation Paperclip: 


Operation Paperclip (1949-1990) was the Office of Strategic Services (055) program in which more than 
1,500 German scientists, engineers, and technicians were brought to the United States from Nazi 
Germany and other countries for employment in the aftermath of World War II.” It was conducted by 
the Joint Intelligence Objectives Agency (JIOA) and in the context of the burgeoning Cold War. One 
purpose of Operation Paperclip was to deny German scientific expertise and knowledge to the Soviet 


3 Us, National Archives and Records Administration. "Joint Intelligence Objectives Agency", accessed from 
http://www archives. gov/iwg/declassfied-records/rg-330 defense-secretary/ on May 3, 2016. This reference 
contains dossiers on the personnel files and therefore does not have a specific date. 


Union*** and the United Kingdom, as well as to inhibit post-war Germany from redeveloping its 


military research capabilities. The Soviet Union had competing extraction programs known as ‘trophy 
brigades’ and Operation Osoaviakhim. 29 


In such a historical context, there does appear to be some legitimacy in bringing so many Nazi scientists 
into the CIA. However, it seems rather obvious that, in addition to being allowed to continue their 
research with very little ethical limitations for example in mind control, they left their own mark on the 
organization. Protections against infiltration by these Nazi researchers appear to have been few or none. 
They were offered new identities and well paid work in laboratories for the American government, 
under the additional condition that they hand over all their research performed during Nazi rule. This 
became the basis of the mind control research, with drugs, microwaves (electromagnetic waves), etc. 
This Nazi-era research formed the basis of ‘too much’ of the research illegally performed by the CIA 
(refer to MKULTRA). 


(A conspiracy theorist might even wonder И it gets more devious than that, perhaps that these leading 
scientific figures may have always had connections in the USA, and failing a Nazi victory in Europe 
and/or the broader world, already believed themselves to have assurances to continue with their 
devious plans. Now THAT would be a conspiracy!) 


P 


P300 (neuroscience): 


The P300 (РЗ) wave is an event related potential (ЕАР) component elicited in the process of decision 
making. It is considered to be an endogenous potential, as its occurrence links not to the physical 
attributes of a stimulus, but to a person's reaction to it. More specifically, the P300 is thought to reflect 
processes involved in stimulus evaluation or categorization. It is usually elicited using the oddball 
paradigm, in which low-probability target items are mixed with high-probability non-target (or 
) items. 


А When recorded by electroencephalography (EEG), it surfaces 
аз a positive deflection in voltage with a latency (delay between 
stimulus and response) of roughly 250 to 500 тз. The signal is 

1 typically measured most strongly by the electrodes covering the 

Г di parietal lobe. The presence, magnitude, topography and timing. 


1. Pen and Sword. 
= + “ts in the Soviet Atomic Project”, The Nonproliferation Review, 7(2), 1-30. 
tency and amplitude trajectories across the lifespan as obtained from 
пй, M Arns, MLA Jongsma and RPC. Kessels (Feb 2014), "P300 
айс Review and Meta-Analysis", PLoS ONE, 902: e87347. 


" tegrative theory of P3a and P3b”, Clinical Neurophysiology, 118(10], 


of this signal are often used as metrics of cognitive function in decision making processes. While the 
neural substrates of this ERP component still remain hazy, the reproducibility and ubiquity of this signal 
makes it a common choice for psychological tests in both the clinic and laboratory. 


Early observations of the P300 (more specifically, the component that would later be named the РЗЬ) 
"were reported in the mid-1960s. In 1964, researchers Chapman and Bragdon* found that ERP 
responses to visual stimuli differed depending on whether the stimuli had meaning or not. They showed 
subjects two kinds of visual stimuli: numbers and flashes of light. Subjects viewed these stimuli one at a 
time in a sequence. For every two numbers, the subjects were required to make simple decisions, such 
as telling which of the two numbers was numerically smaller or larger, which came first or second in the 
sequence, or whether they were equal. When examining evoked potentials to these stimuli (i.e., ERPs), 
Chapman and Bragdon found that both the numbers and the flashes elicited the expected sensory 
responses (e.g., visual N1 components), and that the amplitude of these responses varied in an expected 
fashion with the intensity of the stimuli, They also found that the ERP responses to the numbers, but not 
to the light flashes, contained a large positivity that peaked around 300 ms after the stimulus appeared. 
Chapman and Bragdon speculated that this differential response to the numbers, which came to be 
known as the P300 response, resulted from the fact that the numbers were meaningful to the 
participants, based on the task that they were asked to perform. (This paragraph should suffice to 
demonstrate that these principles have been understood and demonstrated since at least 50 years ago.) 


Since the mid-1980s, one of the most discussed uses of ERPs such as the P300 is related to lie detection. 
In а proposed "guilty knowledge test"! a subject is interrogated via the oddball paradigm much as they 
would be in a typical lie-detector situation. (However, to my knowledge this only reveals a desire to hide 
something, which for practical purposes may involve disallowing a planted memory to be elicited as 
‘evidence’. | have personally experienced this no less than several hundred thousand times, in an effort 
which simultaneously strives to reinforce the planted memory. The method is inherently bunk as а 
result.) This practice has recently enjoyed increased legal permissibility while conventional polygraphy 
has seen its use diminish, in part owing to the unconscious and uncontrollable aspects of the P300. The 
technique relies on reproducible elicitation of the P300 wave, central to the idea of a Memory and 
Encoding Related Multifaceted Electroencephalographic Response (MERMER) developed by Dr. 
Lawrence Farwell 


Applications in brain-computer interfacing (BCI) have also been proposed." "7^?" The P300 has a 
number of desirable qualities that aid in implementation of such systems. First, the waveform is 


* Chapman RM and HR Bragdon (1964). “Evoked responses to numerical and non-numerical visual stimuli while 
problem solving”, Nature, 203, 1155-1157. 

Farwell LA, SS Smith Jan 2001). "Using brain MERMER testing to detect knowledge despite efforts to conceal", 
Journal of Forensic Sciences, 4611, 135-143 

= Piccione F, F Giorgi, P Tonin, К Priftis. S Giove, 5 Silvoni, G Palmas, Е Beverina (Mar 2006]. "P300-based brain. 
computer interface: Reliability and performance in healthy and paralysed participants", Clinical Neurophysiology, 
117 (3) 531.537. 

?* Donchin E, KM Spencer and R Wijesinghe (Jun 2000). "The Mental Prosthesis: Assessing the Speed of a P300- 
Based Brain-Computer Interface”, IEEE Transactions on Rehabilitation Engineering, 8(2) 


consistently detectable and is elicited in response to precise stimuli. The P300 waveform can also be 
evoked in nearly all subjects with little variation in measurement techniques, which may help simplify 
interface designs and permit greater usability. The speed at which an interface is able to operate 
depends on how detectable the signal is despite “noise.” One negative characteristic of the P300 is that 
the amplitude of the waveform requires averaging of multiple recordings to isolate the signal. This and 
other post-recording processing steps determine the overall speed of an interface." 


| highlight that this entry demonstrates civilian sector advances in this and related technologies, and 
does not provide information on the state-of-the-art in purportedly ‘national security uses which 
remain classified. It should be rather clear that related principles ant technologies are being applied for 
brainwashing and social control, including thought crime and pre-crime, rather more so than any sort 
of legitimate’ applications as described above. 


Peace: 


Peace occurs between heterogeneous social groups and is characterized by a lack of conflict and 
freedom from fear of (psychological or physical) violence. Commonly understood as the absence of 
hostility, peace often involves compromise, and therefore is initiated with thoughtful listening and 
‘communication to enhance and create mutual understanding. 


Peace in the broader socio-political sense can be distinguished from ‘inner peace’. Inner peace (or peace 
of mind) refers to a state of being mentally and spiritually at peace, with enough knowledge and 
understanding to keep oneself strong in the face of discord or stress. Being ‘at peace’ is considered by 
many to be healthy homeostasis and the opposite of being stressed or anxious. Peace of mind is 
generally associated with bliss and happiness. 


Pedophilia: 


Pedophilia is a psychiatric disorder in which an adult or older adolescent experiences a primary or 
exclusive sexual attraction to prepubescent children. Although girls typically begin the process of 
puberty at age 10 or 11, and boys at age 11 or 12," criteria for pedophilia extend the cut-off point for 
prepubescence to age 13. A person who is diagnosed with pedophilia must be at least 16 years old, but 
adolescents must be at least five years older than the prepubescent child for the attraction to be 
diagnosed as pedophilia. 


© Nijboer F, EW Sellers, J Mellinger, MA Jordan, T Matuz, A Furdea, 5 Halder, U Mochty, DJ Krusienski, TM 
Vaughan, JR Морам, N Birbaumer, A Kabler (Aug 2008). “A P300-based brain-computer interface for people with 
amyotrophic lateral sclerosis", Clinical Neurophysiology, 119: 1909-1916. 

128 Donchin et al. (Jun 2000). 

22" American Psychiatric Publishing (2013). "Diagnostic and Statistical Manual of Mental Disorders, Sth Edition". 

*™ World Health Organization/ICD-10 (1993)", The ICD-10 Classification of Mental and Behavioural Disorders 
Diagnostic criteria for research World", section F6S.4. 

за: Kail, RV and JC Cavanaugh (2010). "Human Development: A Lifespan View (Sth ed.J^. Cengage Learning. p. 296. 


In the present context of psychological warfare including neurowarfare, this is relevant due to the 
potential for slander, slander geared towards blackmail, and a variety of situations relating to 
ing and brainwashing geared towards establishing control over a targeted individual, most 
especially with a view to blackmail. The perpetrating entity may try to sequentially condition a sexual 
interest from normal and healthy sexual attractions towards increasingly young persons. Then, try to 
ion of this interest to extract a ‘confession’. By trying to condition a response of 
feelings, images and/or project images of sexual organs at any time the targeted individual is physically 
aligned with or otherwise aware of increasingly young children, in combination with driven 
ns, use of ing harassment, con 
oriented imaging to drive an evoked action, etc., the targeted i 
believe that they are in fact a pedophile. 


condi 


drive a subvoe: 


subvocali 


ioned triggers and/or projected sexually- 


jual may eventually come to 


‘Theoretically speaking, of course. Anyone who admitted to such an experience would see themselves 
rapidly written off as an actual pedophil 
Control. Guilt. Self-loathing. Brainwashing. Anyone experiencing such a situation should refrain from 
pornography which may help avoiding elicitation of the conditioned and/or otherwise triggered 
association with sexual organs or arousal, and ensure maximum awareness when around youth or 


were they to openly admit to such an experience. Blackmail 


children to be aware of this particularly disgusting type of electronic harassment. In fact, it would be 
recommended to abstain from any sort of sexual thoughts whatsoever, and to always re-direct your 
consciousness or physical activity to unrelated issues, no matter how intensely the perpetrating entity 
may try to use diverse strategies to manipulate your sexual identity, interests, attractions, etc. 


In the United States, following Kansas v. Hendricks, sex offenders who are diagnosed with certain 
mental disorders, particularly pedopl 


а, сап be subject to indefinite civil commitment. 


What percentage of child sexual abuse is the result of mind control experimentation and/or establishing 
for potential future movers and shakers? If there was ever any doubt that those involved in 


harassment have some serious mental disorders 


Predictive programming: 


Predictive programming predicts that people would be more likely to accept an idea based on exposure 
to the concept in fiction, 


A related idea refers to the use of the power of suggestion using the media of fiction to create a desired 
outcome. 


(It seems rather more likely that someone creates a work of fiction, and some nefarious 
character/organization takes up the idea and makes it happen. However, | think it is essentially not 
debatable that at least some media are involved in degrees of programming designed to soften or 
manipulate public opinion with regard to things that they might otherwise have opposed/supported. On 
the matter of predictive programming, it doesn't seem very likely to be very relevant, but perhaps not 
worth discounting altogether. | find it more plausible to think that entertainment media would try to 
мат us of possibilities that we might not believe, rather than trying to soften us up to accept them.) 


PGP: 


PGP is free and unbreakable encryption, available world-wide. 


Plausible deniability: 


Plausible deni 


ity is the ability for persons (typically senior officials in а formal or informal chain of 
command) to deny knowledge of or responsibility for any damnable actions committed by others 
(usually subordinates in an organizational hierarchy) because ofa lack of evidence that can confirm their 
participation, even if they were personally involved in or at least willfully ignorant of the actions. In the 
case that illegal or otherwise disreputable and unpopular activities become public, high-ranking officials 
may deny any awareness of such act in order to insulate themselves and shift blame onto the agents 
who carried out the acts, confident that their doubters will be unable to prove otherwise. The lack of 
evidence to the contrary ostensibly makes the denial plausible, that is, credible, although sometimes it 
merely makes it unactionable. The term typically implies forethought, such as intentionally setting up 
the conditions to plausibly avoid responsibility for one's (future) actions or knowledge™. In some 


organizations, legal doctrines such as command responsibility exist to hold major parties responsible for 
the actions of subordinates involved in heinous acts and nullify any legal protection that their denial of 
Involvement would carry. 


In politics and espionage, deniability refers to the ability of a powerful player or intelligence agency to 
pass the buck and avoid blowback by secretly arranging for an action to be taken on their behalf by a 
third party ostensibly unconnected with the major player. In political campaigns, plausible deniability 
enables candidates to stay clean and denounce third-party advertisements that use unethical 
approaches or potentially libellous innuendo. 


32 This is obviously the situation. And, moreover, they have the ability to monitor our every damn thought as we 
try to figure our way around И. What a sick fucking game. Blow that God damned whistle. Someone can pull this 
off. Worst case scenario, it's hard to imagine that Ше in prison would be much worse than what you're a part of, If 
that’s what you're a part of. And that’s what you're a part of. Something that may end any form of human freedom. 
whatsoever if it is not stopped. What if, for example, we NEED to have a revolution, but every brain on the planet. 
is monitored for every thought? How to explore controversial ideas in such а situation? Expose corruption? 


In the US, plausible deniability is also a legal concept. It refers to lack of evidence proving an allegation. 
Standards of proof vary in civil and criminal cases. In civil cases, the standard of proof is "preponderance 
of the evidence" whereas in a criminal matter, the standard is "beyond a reasonable doubt." If an 
opponent cannot provide evidence for his allegation, one can plausibly deny the allegation even though 
it may be true. 


Although plausible deniability has existed throughout history, that name for it was coined by the CIA in 
the early 1960s to describe the withholding of information from senior officials in order to protect them 
from repercussions in the event that illegal or unpopular activities by the CIA became public knowledge. 
The roots of the name go back to Harry Truman's national security council paper 10/2 of June 18, 1948, 
which defined 
planned and executed that any U.S. Government responsibility for them is not evident to unauthorized 


overt operations" as ".. all activities conducted pursuant to this directive which are so. 


persons and that if uncovered the U.S. Government can plausibly disclaim any responsibility for them." 
[NSC 5412 was de-classified in 1977, and is located at the National Archives, RG 273.] 


Planting a false memory: 


Basically, planting a false memory operates first with a suggestion, and then diverse other efforts to 
reinforce that memory (refer to warnings in relation to subvocalization). The question is not “can they 
do it” for people who are not aware of the possibility and highly attentive to such things, the question is 
when you may be vulnerable. Unfortunately, in the present situation of psychological warfare in the 
electronic age, it may be difficult for many targeted individuals to have full control over these factors. 


People are particularly prone to having their memories be affected by misinformation when it is 
Introduced after the passage of time has allowed the original event memory to fade. One reason this 
may be true is that with the passage of time, the event memory is weakened, and thus, there is less 
likelihood that a discrepancy is noticed while the misinformation is being processed. 


‘The Discrepancy Detection principle (Tousignant et al. 1986). It essentially states that recollections are 
more likely to change if a person does not immediately detect discrepancies between misinformation 
and memory for the original event. Of course, it should be kept in mind that false memories can stil 
occur even if a discrepancy is noticed. 


Also, you may be vulnerable to memories being planted if you are sleep deprived, in part because you. 
may not have the energy to sustain your cognitive independence, and in part because you're plain and 
simply tired and less able to recognize the suspicious signs of the new ‘memory’ being planted, or of an 
old recollection being slowly manipulated to fundamentally alter details into a completely different 
‘memory’. Here, be especially attuned to the possibility that someone on the other end of the 
augmented cognition device may imagine themselves performing a specific act, and try to project this 
into your mind (via synthetic telepathy), and then reinforce this as the actual ‘memory’. They may try to 
get you to subvoc 
believe 1 did that" or "I'm 50000 sor 


something like "that's a real memory" or "that really happened" or "I can't 
', at the same time as trying to trigger a conditioned response 
associated with guilt, or trigger an increase in heart rate or a skipped beat (this may also involve a 


degree of conditioned response, but this may even involve the ability of electromagnetic weapons to 
influence cellular communications, plausibly including those relating to the electric signals driving the 
pumping of the heart"), so as to persuade you to believe that it all really happened. (Of course, an 
external third party observer to the whole situation may actually believe that it all really happened, 
given these other observations) 


Also, being in any sort of hypnotic state may make you more susceptible to ‘memories’ being planted. 


Also warth noting is that you are more susceptible to planted misinformation when you are busy doing 
something. Example: | found myself regularly bombarded with efforts to reinforce false ‘memories’ 
when | was doing cognitively intensive tasks. Recognizing that it was a dangerous situation, most often | 
broke off from the cognitively intensive task, unless the looming deadline was truly pressing (in which 
case ‘they would increase their efforts by orders of magnitude). 


In the context of psychological warfare in the electronic age, | believe that the primary purposes of 
planting memories are a) to establish a sense of loss of control on the part of the victim, so that they will 
submit completely to the perpetrating entity, b) to promote the delusion that the perpetrating entity 
serves ‘good’, wherein the victim may be persuaded to believe that they ‘deserve’ what is happening to 
them, and c) for blackmail purposes — if you believe you did it, or in any case believe that someone else. 
may investigate your brain and find the ‘memory’ then the planted memory can be used as blackmail 


Political abuse of psychiatry™ (also see, psychiatric reprisal): 


= Lin JC (1989). “Electromagnetic Interaction with Biological Systems”, Springer. Presumably there has been a 
great deal of classified research on how such effects can manipulate blophysical and/or neural processes. 
‘Thankfully, we can easily trust the people ме pay to keep us safe never to use them against us, because they work 
for us. 

154 Much of this entry involves a very partial adaptation from: EF Loftus (2005), “Planting misinformation in the 
human mind: A 30-year investigation of the malleabilty of memory", Learning & Memory, 12: 361-366. Accessed 
from http://learnmem cshlp org/content/12/4/361.long on April 24, 2016. 

Far the purposes of this glossary, this should be understood as largely referring to efforts to have people 
delivered with a mental health record, for the purpose of forever being able to destroy their credibility of any 


Political abuse of psychiatry is the misuse of psychiatry, including diagnosis, detention, and treatment, 
for the purposes of obstructing the fundamental human rights of certain groups and individuals in a 
society. In other words, abuse of psychiatry including one for political purposes is deliberate action of 
getting citizens certified, who, because of their mental condition, need neither psychiatric restraint nor 
psychiatric treatment. Psychiatrists have been involved in human rights abuses in states across the 
world when the definitions of mental disease were expanded to include political disobedience. As 
scholars have long argued, governmental and medical institutions encode menaces to authority as 
mental diseases during political disturbances. Nowadays, in many countries, political prisoners are 
sometimes confined and abused in psychiatric hospitals. Psychiatric confinement of sane people із а 
particularly pernicious form of repression, 


Psychiatry possesses a built-in capacity for abuse that is greater than in other areas of medicine. The 
diagnosis of mental disease allows the state to hold persons against their will and insist upon therapy in 
their interest and in the broader interests of society. In addition, receiving a psychiatric diagnosis can in 
itself be regarded as oppressive. In a monolithic state, psychiatry can be used to bypass standard legal 
procedures for establishing guilt or innocence and allow political incarceration without the ordinary 
odium attaching to such political trials. The use of hospitals instead of jails prevents the victims from 
receiving legal aid before the courts, makes indefinite incarceration possible, and discredits the 
individuals and their ideas. In that manner, whenever open trials are undesirable, they are avoided. 


Examples of political abuse of the power entrusted in physicians, and particularly psychiatrists, are 
abundant in history. Descriptions of political abuses of psychiatry tend to be focused almost exclusively 
оп Nazis, Soviets and Maoist communists, however a book published in 2010 also demonstrates that 
such abuses also extend throughout the post-WWII era in the USA as well! (perhaps just better at 
hiding the truth than other powers). 


Political repressioi 


Political repression is the persecution of an individual or group within society for political reasons, 
particularly for the purpose of restricting or preventing their ability to take part in the political life of a 
society thereby reducing their standing among their fellow citizens. 


Where political repression is sanctioned and organised by the state, it may constitute state terrorism, 
genocide, politicide or crimes against humanity. Systemic and violent political repression is a typical 
feature of dictatorships, totalitarian states and similar regimes. Acts of political repression may be 


carried out by secret police forces, army, paramilitary groups or death squads. Repressive activities have 


claims made to the public, if they persist with making any of a number of claims which may lead to the truth being 
revealed with respect to the technologies and methods being used in psychological warfare in the electronic age. 
= Ross, СА. (2006), "The C.I.A. Doctors: Human Rights Violations by American Psychiatrists”, Manitou 
Communications Inc. 


also been found within democratic contexts as well.” This can even include setting up situations 
where the death of the target of repression is the end result. 


If political repression is not carried out with the approval of the state, a section of government may still 
be responsible. An example is the ЕВ! COINTELPRO operations in the United States between 1956 and 
1971. 


In а context of psychological warfare in the electronic age, for example including diverse forms of 
electronic harassment in addition to remote neural monitoring, there appear to be legitimate concerns 
that the political repression and social control may be reformed in a manner where not only the actions 
and speech of non-conformists may be threatened, but where cognitive liberties themselves may be 
threated to the point where individuals may not even be allowed to THINK ‘incorrect’ thoughts without 
fear of reprisal. L.e., a most draconian and absolute form of political repression and social control is 
theoretically possible given existing electronic weapons. This, most especially so in the absence of 
disclosure/whistleblowing to the public about the existence and potential of such electronic weapons. 


Pre-crime (also, see thought crime, remote neutral monitoring): 


Pre-crime is a term coined by science fiction author Philip К. Dick. It is increasingly used in academic 
literature to describe and criticise the tendency in criminal justice systems to focus on crimes not yet 
‘committed. Pre-crime has been defined as ‘substantive coercive state interventions targeted at non- 
imminent crimes’. Pre-crime intervenes to punish, disrupt, incapacitate or restrict those deemed to 
embody future crime threats. The term pre-crime embodies а temporal paradox, implying both that а 
crime has not occurred and that the crime that has not occurred is a foregone conclusion (McCulloch 
and Wilson 2016) 


Priming (psychology) (related: classic conditi 


Priming is an implicit memory effect in which exposure to one stimulus (іе, perceptual pattern) 
influences the response to another stimulus. Priming can occur following perceptual, semantic, or 
conceptual stimulus repetition. 


For a simple example, consider a situation where someone always/routinely appears in a red shirt 
shortly before a type of harassment or street theatre begins which is known to make the targeted 
individual irritated, angry, fearful, etc. In time, simply seeing anyone in a red shirt may elicit the 
associated response. The priming will be more rapidly effective with strongly perceived stimuli, but can 
also work with subliminal stimuli. If subliminal stimuli are used for the priming, one may find oneself 
facing out-of-place emotional, mechanical and/or biophysical evoked actions, and if 


7 Donner, FI (1980). "The Age of Surveillance: The Aims and Methods of America's Political Intelligence System”, 
New York Alfred A. Knopf. 

= Donner, Е (1990). "Protectors of Privilege: Red Squads and Police Repression in Urban America", Berkeley 
University of California Press. 

77? Haas, J (2010). "The Assassination of Fred Hampton: How the FBI and the Chicago Police Murdered a Black 
Panther", Chicago, I.: Lawrence Hill /Chicago Review, 


'g/conditioning are involved, it should be possible to eventually establish the trigger — however, in 
the case where conditioned and/or directly applied use of electronic weapons are the source of 
influence on neural activity and/or related biophysical responses, in some cases an entirely different 
type of conscious attention may identify the priming and conditioned trigger, and in other cases it will 


be essentially impossible to consciously pinpoint the trigger — one may train oneself to be consciously 
aware of the outcomes of the trigger in order to mitigate against undesirable effects or being persuaded 
to do things that one doesn’t actually want to do/think, but only specialized scientific instruments are 
able to read incoming electromagnetic waves and the brain does not have the ability to consciously 
intuit the specific form/nature of the incoming wave. 


The targeted individual may have nothing more to go on than the elicited effect without being able to 
identify the specific trigger in such cases. (Bear in mind here that low frequency waves, or pulse 
modulations which mimic low frequency waves, are also known to have certain effects on mood, 
emotion, energy levels, etc.) Also, the stimulus for the priming is something that would generally be 
unremarkable to other people, so the targeted individual would look ‘crazy’ if they point it out — but, 
the stimulus is so regularly presented that itis simultaneously 100% obvious to the targeted 
and completely unremarkable to anyone else. This is part of the gaslighting, harassment, etc., perhaps 
with an aspect of psychiatric reprisal involved (since the people in white coats will try to take it as 
‘evidence’ or delusional paranoia). As such, it is also part of isolating the individual (useful for 
brainwashing), in the sense that it is designed to make friends, family, etc., think that the targeted 
individual is losing their mind, perhaps becoming a ‘paranoid delusional schizophrenic’ 


ividual 


Prison of your own making (or, jail without the bars) 


This generally involves a process where a person has been convinced, for whatever reason, that they are 
stuck in their present situation, and have no power to break free and take control of their life. In а 
situation of psychological warfare in the electronic age, nefarious actors may strive to convince you that 
everything that has happened to you is completely your own fault, and that the lack of options is due to 
your own failures, etc. Essentially, this is a trick to convince you that you can be ‘free’, whereas if the 
targeted individual is persuaded to ‘free’ themselves in the manner suggested by the nefarious 
perpetrating entity, for example to submit to a false admission (which may be used for blackmail 
purposes), or otherwise to submit to whatever they want you to do -the end result may be increasing 
comfort with an utter lack of freedom, a prison which could prove to be incredibly difficult to break free 
ing and brainwashing that is likely to 


from (in particular given the neurally whipped con 
accompany such decisions), 


Breaking free from such a prison requires recognizing whether you are in fact in a prison of your own 
making, or whether the prison has in fact been carefully constructed by others. In either case, be the 
master of your own destiny, and do not become a slave puppet by deluding yourself into believing that 
you have broken down the walls of the prison of your own making, when in reality you have done 
nothing but strengthen the chains and walls of the prison of their making. 


Propaganda is a form of communication that is aimed at influencing the attitude of a community toward 
some cause or position. As opposed to impartially providing information, propaganda, in its most basic 
sense, presents information primarily to influence an audience. Propaganda often presents facts 
selectively (thus possibly lying by omission) to encourage a particular synthesis, or uses loaded messages 
to produce an emotional rather than rational response to the information presented. Using 
manipulative suggestion is also common, e.g. "How evil is the Pope?", where a few nice things and a few 
bad things might be said, and the actual conclusion not that strong, but the reader/listener mostly 
remembers "Pope" and “evil”, The desired result is a change of the attitude toward the subject in the 
target audience to further a political agenda. Propaganda can be used as a form of political warfare. 
Common media for transmitting propaganda messages include news reports, government reports, 
historical revision, junk science, books, leaflets, movies, radio, television, and posters. 


Psychic driving: 


Psychic driving was a psychiatric procedure in which patients were subjected to a continuously repeated 
audio message on a looped tape to alter their behaviour. In psychic driving, patients were often exposed 
to hundreds of thousands of repetitions of a single statement over the course of their treatment. They 
were also concurrently administered muscular paralytic drugs such as curare to subdue them for the 
purposes of exposure to the looped message(s). The procedure was pioneered by Dr. D. Ewen Cameron, 
and used and funded by the CIA's Project MKULTRA program in Canada. Similar techniques are alleged 
to have been used in the kidnapping and death of CIA operative William Francis Buckley by Aziz al-Abub, 
а medical doctor from Beirut who was seen as epitomizing medical torture. Aziz al-Abub, also known as 
Ibrahim al-Nadhir, was known for using his medical training to refine torture techniques. His techniques 
меге shown to be closely connected to the CIA-developed torture techniques. As with the CIA, he used 
drugs to make it easier to handle those he tortured, carefully determined how long to keep a prisoner 
hooded and when to isolate them and other techniques seen as medical torture. 


The topic of psychic driving is dealt with in some detail in the docudrama entitled The Sleep Room (1998) 
directed by Anne Wheeler. The psychic driving procedure was a chronological precursor to Cameron's 
de-patterning — theoretically, psychic driving could then be used with some efficacy in establishing a 
new personality. 


Psychological evaluation: 


А psychological evaluation is defined as a way of testing people about their behaviour, personality, and 
capabilities to draw conclusions using combinations of techniques." Over the years, it has developed 
from unethical methods of locking people up for tests to the many different strategies seen today. We 
currently see evaluation being used in several different settings for multiple purposes, such as education 
or legal situations. The purpose behind many modern psychological evaluations is to try to pinpoint 
what is happening in someone's psychological life that may be inhibiting their ability to behave or feel in 
more appropriate or constructive ways. It is the mental equivalent of physical examination. It is 
important to use psychological evaluation properly otherwise violations of the professional ethical code 
can occur, resulting in harm to the client and invalid assessment results. There is also a risk of evaluation. 
based upon unscientific principles, as found in pop psychology, or pseudo-psychology. 


While it is very unfortunate that the following advice will also amount to directing some individuals who. 
actually need help AWAY from resources that should be available to help them, if you are personally 
familiar with many of the terms and technologies defined in this glossary, these two points are VERY 
IMPORTANT. 


1) If at all possible, the targeted individual should NOT submit to a psychological evaluation, should 
reject any suggestion to do so, and otherwise try to remain very peaceful and calm in their insistence 
that itis not at all necessary and that they are in perfectly good command of their senses and mental 
faculties. If someone is trying to force you to submit to a psychological evaluation, LEAVE! Some 
vague excuse like “I just remembered | have an important that I cannot miss” might work, and “I'm 
sure you have more important things to do than worry about my personal life” might suffice to make 
any feigned interest unquestionably suspicious if they push further. In online outlets, when called 
crazy for speaking certain truths, you can just point out that it's VERY suspicious that they always try 
to malign people as mentally ill and efforts to draw such slanders into rational conversation almost 
always fail, the slandered only willing to twist all words in a way to attack the credibility of the 
speaker or their words, without ever offering any sort of rational debate. At present, regardless of 
whether the people in white coats are aware of their role in the situation, being forced/drawn into а 
psychological evaluation is liable to result in the equivalent of a psychiatric reprisal. 


2) In any instance where the targeted indi 
recommended to completely deny any description whatsoever that has been provided to them about 
your claims, or perhaps to say something like “I guess I was just having an active imagination (or just 
made up а story because | thought it would be funny) but I'm feeling 100% fine now and recognize 
that all of those things are completely impossible and there couldn't possibly be any conspiracy, 
because conspiracies never ever exist in the real world". Do NOT, | repeat DO NOT be lured into any 
specific description of the experiences WHATSOEVER, perhaps saying "you know, 1 really don't feel 
that it’s relevant to anything”. Sticking to these lines may cost you some days or weeks of illegal 
confinement, in which case you can be fully assured that this is indeed a psychiatric reprisal and you 


jual is forced to undergo a psychological evaluation, itis 


“© Anastasi, А and S Urbina (1997). "Psychological Testing (Seventh ed)”. Upper Saddle River (NJ): Prentice Hall. 


are correct to refuse to self ‘incriminate’ by setting yourself up for a mental health record. Finally, in 
such a situation, demand that you will not submit to any psychological evaluation unless there is a 
video record of the proceedings and that you are satisfied that you will be able to easily access the 
proceedings. 


Psychological torture (i.e, psychological terrorism, especially state-complicit; also, see torture): 


Psychological torture is a type of torture that relies primarily on psychological effects, and only 
secondarily an any physical harm inflicted. 


The Convention against Torture and Other Cruel, Inhuman or Degrading Treatment or Punishment 
(commonly known as the United Nations Convention against Torture) is an international human rights 
treaty, under the review of the United Nations, that aims to prevent torture and other acts of cruel, 
inhuman, or degrading treatment or punishment around the world. The Convention requires states to 
take effective measures to prevent torture in any state under their jurisdiction, and forbids states to 
transport people to any country where there is reason to believe they will be tortured.“ 


The text of the Convention was adopted by the United Nations General Assembly on December 10, 1984 

and, following ratification by the 20th state party, it came into force on June 26, 1987. June 26 is now 

recognized as the International Day in Support of Victims of Torture, in honour of the Convention. As of 
May 2015, the Convention has 158 state parties. 


[Physica torture ar] 
ا‎ on 3 ‘The Convention gave for the first time in history a 
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25: "Convention against torture". United Nations Human Rights Council. 10 December 1984. Accessed from 
hutp://wmw.ohchr.org/EN /Professionalinterest/Pages/CAT.aspx on April 27, 2016, 


from any kind of control over their environment, creating a state of learned helplessness, psychological 
regression and depersonalization. Other techniques include forced nudity and head shaving, sleep 
deprivation, hooding and other forms of sensory deprivation. 


While psychological torture may not leave any lasting physical damage—indeed, this is often one of the 
motivations for using psychological rather than physical torture—it can result in similar levels of 
permanent mental damage to its victims." 


Psychological warfare (for present purposes, neurowarfare is often a more appropriate term): 


Psychological warfare (PSYWAR), or the basic aspects of modern psychological operations (PSYOP), have 
been known by many other names or terms, including MISO, Psy Ops, Political Warfare, ‘Hearts and 
Minds’, and propaganda. The term is used "to denote any action which is practiced mainly by 
psychological methods with the aim of evoking а planned psychological reaction in other people". 
Various techniques are used, and are aimed at influencing a target audience's value system, belief 
system, emotions, motives, reasoning, or behaviour. It is used to induce confessions or reinforce 
attitudes and behaviours favourable to the originator's objectives, and is sometimes combined with 
black operations or false flag tactics. It is also used to destroy the morale of enemies through tactics 
that aim to depress troops psychological states. ?* Target audiences can be governments, 
organizations, groups, and individuals, and is not just limited to soldiers. Ci 
can also be targeted by technology and media so as to cause an effect in the government of their 
country. 


ians of foreign territories 


Of importance, in the present context, is that psychological warfare (neurowarfare) has expanded from 
things like flyer drops, radio diffusions and planted media stories, etc. (all of which can be easily tuned 
out just by turning the radio off, or not reading the dropped flyers, etc), or even traditional 
interrogation techniques, to include extensive use of the electronic weapons referred to in this glossary, 
most especially ones which use pulse-modulated electromagnetic radiations to communicate directly 
into the minds of targeted populations (see synthetic telepathy). in short, psychological warfare in the 
modern day appears to have the objective to go far further than to merely demoralize victims of such 
methods, or even to merely interfere with the functioning of non-ci 
efforts to brainwash entire populations (such an effort was in full swing in Canada with 2013-2014 being 
a particularly dark time — nary a genuine laugh or smile could be seen for nearly two years during this 
period - but few have yet to take the plunge towards a first open description of these events), and most 
especially targeted individuals who may have a degree of influence within a population (including for 
purposes of repression of statutorily acceptable political expression). In China, | have observed the use 


in personnel, and extend to 


э Khamsi R (5 March 2007). "Psychological torture ‘as bad as physical torture". New Scientist. Accessed from 
hitps./f[www.newstientist.com/article/dn11313-psychological-torture-as-bad-as-physicaltorture on April 27, 2016. 
The figure is credited to the same article. 

7 Chekinov, SC, SA Bogdanov. "The nature and content af a new-generation war”, United States: Miltary Thought. 
p. 16. Accessed from 
http://www.eastviewpress.com/Files/MT_FROMSK20THESS20CURRENTS2OISSUE_No.4_2013.pdf on April 27, 2016. 
5® Dob, LW (1946). "The strategies of psychological warfare”, Public Opinion Quarterly, 13(4l 635-644 


of these technologies in combination with on-the-ground efforts to try to stir up revolutionary fervour (I 
believe, of the pro-Nazi variant) in a complete absence of any notion of how anything would get better 
asa result. At the very least, the objective would be to stimulate additional political repression in China, 
perhaps in order to ‘slander them better’ to the international community (regardless of the extent of 


covert political repression which appears to be presently going on in much of the West) and/or to stir 
up a backlash to additional social controls as a result. 


LEHRER 


Psychiatric reprisal: 


This was a practice first identified as being used in the former Soviet Union. Targeted individuals of this 
practice were misdiagnosed as being mentally ill and hundreds of thousands of activists, dissidents and 


citizens who were outspoken against their government were placed in psychiatric facilities. Many 
thousands of individuals were eliminated in this way before the practice was brought to light. 


This may be used in conjunction with many other strategies, in particular various forms of gaslighting. 
Regardless of whether the targeted individual actually believes they are crazy, they may be drawn into 
lor forced into) a situation where a psychiatrist is questioning (in some cases interrogating) them, and at 
the stroke of a pen can a) leave them with a mental health record which can be used to discredit the 
individual in the case of any official complaint, and b) have them confined against their will even if they 
are in fact perfectly sane and have committed no crime. Due to the possibility of a) and b), what 
amounts to a threat of psychiatric reprisal may serve the purpose of blackmail; due to heightened fear., 


disgust, lack of respect and general social sanction against those with a mental health record, threats to 
disclose a mental health diagnosis (generally illegal, but anyways.) may also serve as material for 
blackm: 


Since the perpetrating entity is perfectly aware of the checkboxes which have been established to 
describe various mental illnesses, the methods of harassment are liable to be refined in a manner where, 
when the targeted 
for example to initiate a legal process, they may be required to submit to a psychological evaluation, 


ividual makes a complaint, they can be written off as crazy. In pushing the matter, 


which can result in them being forcibly confined and treated with mind numbing drugs. Due to existing 
diagnostic criteria in psychiatry, even a well-meaning psychiatrist may do such a thing, without any 


intention on their part of participating in the psychiatric reprisal. As a result, it is advisable, if persuaded 
ог forced to submit to a psychological evaluation, to refrain from making any comment whatsoever 
with regard to the actual experiences suffered, and to claim that everything is A-OK. Until broader 
awareness of the technologies and strategies involved in electronic harassment is made clear to citizens 
on a very widespread basis, it will be exceedingly difficult to avoid what will essentially function as а 
psychiatric reprisal against anyone who tries to make the truth known. Sadly, these victim of torture 
‘cannot go to the police, and cannot speak to a psychiatrist about their experiences, and this will remain 
the case until the media and/or civil society is persuaded to report openly about these issues and/or a 
clear legislative agenda is enacted to provide a means of pursuing complaints and/or legal action which 
are not liable to be met with a psychiatric reprisal. 


While the extent to which the profession of psychiatry is "in on it", the following makes it rather 
predictable how a psychiatric reprisal can be orchestrated: 

1. All complaints about covert harassment can be dismissed as paranoia. 

2. All complaints about, DOD Voice of God, voice-to-skull, Neurophone, Frey microwave, Neural 

Decoding, Synthetic or Artificial Telepathy technology, etc., can be dismissed as psychosis, delusions, 
zophrenia. This is although the technology is patented at the United States Patent and 
Trademark Office. 
3. All complaints about media feedback in surveillance can be dismissed as del 
4. All complaints about oppression, torture, abduction, etc., can be dismissed as fantasy. 


Pulsed energy projectile: 


This type of weapon involves the emission of an invisible electromagnetic pulse which, upon contact 
with the target, ablates the surface and creates a small amount of exploding plasma. This produces a 
pressure wave that stuns the target and knocks them off their feet, and electromagnetic radiation that 
affects nerve cells causing a painful sensation. The technology can also be used as a lethal weapon. 


(It is not clear to me whether this technology is yet in active deployment, whether for military purposes 
or for the purpose of ‘crowd control’, i.e., suppression of peaceful protest.) 


Pulse-modulated electromagnetic radiations: 


In consideration of the microwave аш 


ry effect, this refers to pulse modulations of microwave 
frequency electromagnetic radiations which can transmit auditory perceptions at great distance into 
one's head (see voice to skull or synthetic telepathy for explanations and references relating to this 
effect). For example, if you have a transmission at 100 MHz, the transmission may be ‘pulse modulated’, 
say, to transmit a pulse 10 times a second, in which case the received communication mimics a 10 Hz 
wave. This overcomes a major technological barrier to transmitting low frequency waves, which are 
relatively long, and therefore would require unrealistically massive antennae for transmission — the 
pulse modulated transmissions of higher frequency waves are then able to mimic the lower frequency 
waves for many purposes. 


Applications across a diversity of frequencies are liable to influence many, or perhaps at some later date 
all, neural and biophysical processes, in particular because these waves and related magnetic fields 
influence inter-cellular communications and in at least some cases ion gradients in cells. However, the 
current abilities in targeting such technologies are not publicly known, which implies a great 
vulnerability to the public in the case where nefarious actors may get their hands on such technologies. 


For a rather well-known example of the effects of pulse-modulated electromagnetic waves on neural 
function, consider that strobe lights are known to cause seizures in some persons with epilepsy. The 
visual region of the electromagnetic spectrum is known as light. A strobe light is a sort of pulse- 
modulated electromagnetic wave, diffusing, for example, 10 or 20 pulses per second — anyone who has 
been exposed to a strobe light, for example at a dance club or party, is fully aware that directing one's 
attention away from the immediate surroundings and allowing the pulse-modulated electromagnetic 
radi 


ion (the strobe light in this case) can have relatively profound impacts on cognition and emotion. 


Over 15 years ago, as early as the year 2000, there was already a product on the market with highly 
pinpointed accuracy in pulse modulations which are able to pass through many types of materials such 
as walls, etc., named the ‘ground penetrating radar’ produced by the Patriot Scientific Corporation. The 
impulse radar (pulse-modulated electromagnetic waves) of this technology uses low power inherently 
because the transmissions occur in pulses separated by periods of no transmission. The power of the 
pulses is offset by the dead time between the pulses. The average output of the current system is about 
300 MICROwatts. THE LOW AVERAGE POWER OF AN IMPULSE SYSTEM EFFECTIVELY HIDES THE 
‘TRANSMISSIONS FROM CONVENTIONAL RECEIVERS. © 


Q 


Questions: 


Humans ask them. Be human. Don't stop asking questions. Ever. The only things that are black and 
white, are black and white themselves. And even then, pure black is theoretically something which 


?* E White (2000), appendix TWRÁ. 


reflects no light whatsoever (a physical impossibility outside of a black hole) and white is merely the sum 
of all visible colours, in which case black and white don't even really exist for practical purposes. 


Everything is a construct. Everything is real. Nothing speaks for itself. Everything is open to 
interpretation. Embrace the contradiction. Be human. Do not stop asking questions. Perhaps the only 
thing that is more quintessentially human than to speak truth to power, is to ask questions. Question 
that. 


Rage Against the Machine: 


A fairly anti-establishment hard rock band from the 1990s. You just don’t get that kind of stuff coming 
ош of the music industry апу more, do you? Perhaps it is time for a repeat of the 1960s and 1970s in 
that regard. Support your local peace-preferring anti-establishment artist today. 


Варе 


Rape is a type of sexual assault usually involving sexual intercourse or other forms of sexual penetration 
perpetrated against a person without that person's consent. The act may be carried out by physical 
force, coercion, abuse of authority or against a person who is incapable of giving valid consent, such as 
one who is unconscious, incapacitated, has an intellectual disability or below the legal age of consent. 
‘The term rape is sometimes used interchangeably with the term sexual assault. 


Widespread and systematic rape and sexual slavery can occur during international conflict. These 
practices are crimes against humanity and war crimes. Rape is also recognized as an element of the 
crime of genocide when committed with the intent to destroy, in whole or in part, a targeted ethnic 
group. 


People who have been raped can be traumatized and develop posttraumatic stress disorder. 
Lack of consent is key to the definition of rape. 


Duress is the situation when the person is threatened by overwhelming force or violence (for example 
harassment, i 
and may result in the absence of an objection. This can lead to the presumption of consent (rather 


imidation and/or threat of blackmail via nefarious applications of electronic weapons), 


unlikely that any sort of consent would be assumed, however, since the situation is generally one of 
trying to assume complete domination and psychological control over the targeted individual). 


In a context of psychological warfare in the electronic age, | hope it should suffice, given the definitions 
of conditioning and stimulated response (whether by gestures or neurologically invoked conditioned 
triggers), evoked action, etc., to assert that it is in fact possible to rape a person remotely. No small 
number of targeted individuals attest to this. In addition to the direct emotional and psychological 
trauma and the highly invasive nature of this sexual penetration into one's cognition and even 


physiology, this form of sexual harassment (rape) may also serve to offer some sort of sick sense of 
power to assets who are very much under the thumb of their handler(s) and whose only means of 
having any sense of control over anything is to exert abusive control over another individual. 


In 1998, Judge Navanethem Pillay of the International Criminal Tribunal for Rwanda said: "From time 
immemorial, rape has been regarded as spoils of war. Now it will be considered a war crime"! 


Mental rape: 


- When your mind it invaded and then rape by words or images. * 

- The definition of 'rape' is to steal a person's innocence without their consent although this is 
most often used in sexual cases. However, mental rape occurs probably just as much, if not 
more, than other forms of mental abuse and can result in the victim finding it hard to ever trust 
another person again. .. Mental rape is the act of stealing the victim's thoughts (and sometimes 
emotions) then reporting them in secret back to the abuser who then uses the information to 
manipulate their victim even further. Not only are the participants stealing the victims thoughts, 
they are also committing a violation of the victims privacy and basic human rights. 

- А targeted individual is attacked by a perpetrating entity in the most painful non-physical way 
possible: Their mind and soul are assaulted with painful, horrifying visions, sensations, and/or 
(real or planted) memories, and their will and sanity broken until afterward they're powerless, 
hopeless and numb, but not dead, although they may wish they were. Minimal to no sexual 
contact actually occurs, but as the name indicates, everything else is there to resemble a rape — 
the ultimate violation of privacy and consent, extreme humiliation that annihilates all sense of 
self-esteem, near-absolute helplessness even against your very own mind and body, and the 
corrupt perversion of what could otherwise be a source of identity and joy. .. A Well- 
Intentioned Extremist, Anti-Villain, or even the heroes may resort to Mind Rape if circumstances 
force them to (and will probably regret it with all grief for the rest of their existence), but only 
the most disgusting lowest of the low shall take a sick enjoyment out of it. ^ 


‘The best prevention against rape is for the rapist to not rape people. However, in the context of 
psychological warfare in the electronic age, until these new electronic weapons come under full social, 
legislative and judicial control, targeted individuals will need to devise psychological and habitual 
methods of mitigating against rape and mental rape. 


Remote neural monitoring: 


7 Navanethem Pillay is quoted by Professor Paul Walters in his presentation of her honorary doctorate of law, 
Rhodes University, April 2005 Judge Navanethem Pillay. Introduction by Professor Paul Walters, Public Orator. 
Accessed from 

https://web. archive org/web/20080227065852/http://www.ru. ac za/academic/eraduation/addresses and citatio 
ms/2005/Iudge Pillay citation.doc on April 27, 2016. 

9 пир: Лам urbandictionary.com/define.ohp?term=mentalsrape. Accessed on April 27, 2016. 

э http://hubpages com/health/Mental-Rape. Accessed оп April 27, 2016. 

35 hutp://tviropes.org/pmwiki/pmwiki,pho/Main/MindRape. Accessed on April 27, 2016. 


What does remote neural monitoring (RNM) do? For 
purposes af electronic evaluation, electrical activity in the 
speech centre of the brain can be translated into the 
subject's verbal thoughts. On the side of eliciting а response, 
RNM involves sending encoded signals to the auditory 
cortex of the brain directly bypassing the ear. This encoding 
helps in detecting audio communication". It can also 
perform electrical mapping of the brain's activity from the 
visual centre of the brain, which it does by bypassing the 


eyes and optic nerves, thus projecting images fram the 
subject's brain onto a video monitor. 


Here is an example of a reconstruction from the ci 


sector using more proximate technologies than those 
assumed to be in remote neural monitoring: 2 


With this visual and audio memory, both can be visualised 
and analysed. This system can, remotely and non-invasively, 
detect information by digitally decoding the evoked 
potentials in 30-50Hz, 5 millwatt electromagnetic emissions 
from the brain. The nerves produce a shifting electrical 
pattern with a shifting magnetic flux which then puts on a constant amount of electromagnetic waves. 
There are spikes and patterns which are called evoked potentials in the electromagn 
the brain. 


emission from 


For the purpose of remote neural monitoring, the perpetrating entity will introduce various stimuli in 
order to get the targeted individual to think about something. Then, unless the targeted individual can 
think about something else, via remote neural monitoring it is possible to monitor and evaluate the 
response. Of course, the method has no protections against the possibility that ‘memories’ may have 
been planted or that the ‘information’ collected may be the result of efforts to reprogram the brain of 
the individual. 


Another recent civilian sector breakthrough relates to semantic maps (mapping words). The abstract 
states summarizes how the study “systematically maps] semantic selectivity across the cortex using 
voxel-wise modelling of functional MRI (fMRI) data collected while subjects listened to hours of narrative 
stories. We show that the semantic system is organized into intricate patterns that seem to be consistent 
across individuals. We then use a novel generative model to create a detailed semantic atlas. Our results 


31 This had been demonstrated as early as the July 1973 issue of Popular Electronics, which reported on a system 
to read EEG signals (the stuff of which thought reading is made) ata distance by passing a radio signal through the 
human head and analyzing the passed-through signal. However, it appears that this specific issue of the magazine 
has been cleansed from the web. 

152 The general principle for this technology can be reviewed at https://en.wikipedia.org/wiki/Eigenface.|was 
unable to locate the original source for this image, but it seems to be derived from research by Alan S. Cowen 
during his studies at Yale University. 


suggest that most areas within the semantic system represent information about specific semantic 
domains, or groups of related concepts, and our atlas shows which domains are represented in each area. 
This study demonstrates that data-driven methods—commonplace in studies of human neuroanatomy 
and functional connectivity—provide a powerful and efficient means for mapping functional 
representations in the brain.” In short, it is indeed possible to map neural activation related to 
language and concepts (ideas) (and presumably, then, to train software to recognize these maps and 
work backwards to determine what is being thought of) — however, the civilian sector has yet to 
officially prove the ability to do so by remote means, for example by using an analogue of the laser 
microphone to intercept brain wave activity and to progressively learn which signals are linked to which 
words/concepts, etc. 


Unverified account of how this may operate which appears roughly accurate (non-civilian technologies] 


A scan of the specific brain emissions given off when the victim subvocalizes using an array of pulsed 
frequency MASERs fired at the targeted individual, enables the victim to be scanned. By firing an array 
of ELF pulse modulated MASERs, which scan up and down the window of frequency emissions given off 
by subvocalized thought (or images and other thought processes), interference effects can be measured 
in the MASER beam. The victim's ELF brain emissions will interact constructively or destructively with 
the pulsed frequency MASER carrying ELF in the ELF window associated with subvocalized thoughts. If 
ме fire an array of pulsed MASERs, which are out of phase with each other, extraneous noise can be 
filtered out in the digital domain. Since the converging ELF modulated MASERs are being effected by the 
low-level emissions in the victim's brain, the shifts in the ELF pulsed signal going into the targeted 
ividual's brain can be detected. A simplistic version of this would be the laser beam shone at the 
window of the person that is being bugged (a laser microphone). The vibrations in the window cause 
‘modulations in the laser that can be converted into electrical signals and hence into sound. In this way 
the subvocalized thoughts (or images and other thought processes) in the victim's brain can be read. 
Having already built up a library of excitation potential signatures for differing words and groupings of 
words, a sophisticated computer can begin to decode the emission signatures into word streams. In this 
way the subvocalized thoughts of the victim can be stored in the memory of a supercomputer and 
analysed to give a read out of what the target is thinking. 


Here's another explanation drawn from an online source: 
How does RNM. work? It employs a set of programs functioning at different levels, like: 


1) The signals intelligence system which applies electromagnetic frequencies (EMF), to excite the brain 
for the system and the electronic brain link (EBL). 


2) The brain stimulation system that has been planned as particle emission intelligence, which means 
receiving information from unintentionally created electromagnetic waves in the environment. 
However, it is not related to radioactivity or nuclear detonation, 


1 Huth, AG, WA de Heer, TL Griffiths, FE Theunissen and JL Gallant (April 28, 2016). "Natural speech reveals the 
semantic maps that tile human cerebral cortex”, Nature, 532, 453-458. 


3) The recording machines that have electronic equipment to examine electrical action in human 
beings from afar. This computer-generated brain charting can always record all electrical events in the 
cerebrum, 


4) The recording aid system deciphers individual brain maps for ‘security purposes’. 


The machinery involved can, remotely and non-invasively, detect information by digitally decoding the 
evoked potentials in 30-50Hz, 5 mW electromagnetic emissions from the cerebrum. The EMF emissions 
‘can be decoded into current thoughts and audiovisual perception, in the subject’s gumption. 


Givilian sector research has also demonstrated the ability to decode visual imagery during sleep, 
whether as a matter of ‘organic’ dreaming or in response to stimulus." It is not clear whether it is 
possible to plant a false memory via such means, but the period just before sleep and just after 
awakening, in addition to periods of sleep deprivation are (according to my personal experience) 
certainly periods of high vulnerability in this regard. 


ight of revolution: 


In political philosophy, the right of revolution is the right or duty of the people of a nation to overthrow 
a government that acts against their common interests. Stated throughout history in one form or 
another, the belief in this right has been used to justify various revolutions including the English Civil 
War, the American Revolution and the French Revolution. 


However, in times of tyranny it may not always be desirable to upend the entire political infrastructure 
to achieve anti-tyranny objectives. If the political structure is already propitious to serving the interests 
of a public that is ready and willing to defend their rights, ideally it should suffice to remove the rogue 
elements within the governing apparatus, for example rogue elements within the unseen parts of the 
security state. For national security in the international sense, it should not be viewed as generally 
desirable to excessively distract legitimate security forces which serve the common interest and are 
dedicated to protecting the public from doing what we pay them to do. Peaceful means may often be 
sufficient to achieve such objectives and should at all times be preferred as a means of upending, 
neutralizing or even eradicating tyrannical factions which act contrary to the common interest, and only 
when continued pursuit of peaceful means of anti-tyrannical efforts becomes patently absurd in the 
face of reality, should genuine consideration of the more extreme versions of any right to revolution be 
promoted as self-evident. 


Considering that ай of the technologies and methods defined in this glossary generally lead to some sort 
of psychiatric reprisal or other means of political repression (but not likely worse, after all, we do not 
live in North Korea or anything), the organizing method should be as a pre-emptive organization 
dedicated to peaceful and/or violent revolutionary objectives in the eventuality that all of these patently 
impossible things should ever come to pass. If claims relating to such technologies and strategies are 


5“ Horikawa T, M Tamaki, Y Miyawaki and Y Kamitani (May 2013). "Neural decoding of visual imagery during 
sleep’, Science, 340(6132):639-42. dol: 10.1126/sclence.1234330, 


evidence of mental illness, then anyone who opposes the organization of a pre-revolution on such a 
basis can only be .. crazy, no? 


Aka, how to legally organize a revolution in plain sight against something that the public is not allowed 
to know about. Worst case scenario? Full disclosure. Which would suit many people just fine. 


Ritual abuse: 


Ritual abuse is an extreme, sadistic form of abuse of children and non-consenting adults. It is 
methodical, systematic sexual, physical, emotional and spiritual abuse, which often includes mind 
control, torture, and highly illegal and immoral activities such as murder, child pornography and 
prostitution. The abuse is justified by a religious or political ideology." 


It is believed that, in at least some cases, such methods may be directed towards the creation of an 
army of ‘Manchurian Candidates’, by starting the abuse and programming from a very young age, with 
the objective to use such an army to eventually achieve world domination. Dr. Cordyn Hammond states 
‘that many such victims he worked with had relatives in NASA, in the CIA, and in the military, including 
very high-ups in the military." (Of course, that could be the product of a disinformation campaign to 
cover up the true nature of the research and programming, one that the victims could presumably be 
persuaded to believe without too much difficulty.) Regardless of the extent to which this may be a 
realistic threat, it is clear that such groups would also have no qualms about using neuroweapons to 
further their aims. 


5 


Schizophrenia: 


This is a mental health classification based on a checkbox list which refers to ‘symptoms’ such as ‘false 
beliefs’, 
a variety of ‘hallucinations’, etc. There is precisely zero neurological or biological basis for any such 
‘diagnosis’, and the ‘diagnosis’ is 100% based on the descriptions of experiences made by the ‘patient’, 
followed by a psychiatrist writing down that these experiences are a product of delusional thinking, and 


‘unclear or confused thinking’, ‘hearing voices’, ‘reduced social engagement’, ‘lack of motivation’ 


cannot possibly reflect anything that was actually experienced. Commonly understood indicators of 
‘schizophrenia’ in addition to ‘hearing voices’ include things like ‘being followed’, ‘being monitored by 
the CIA’, belief in conspiracy theories, etc. Note, that the diagnostic criteria is essentially identical to 
what an individual would describe were they in fact speaking openly about an actual conspiracy, and 


== As defined by Ritual Abuse, Ritual Crime and Healing — Information and Resources for Survivors, Therapists and 
Others (RAINFO): http://ra-nfo.org/faqs/. 

25е Hammond, CH (1992). "Cults, Ritual Abuse and Mind Control”, from transcripts relating to a presentation he 
gave many times. His credentials include: Professor of Physical Medicine and Rehabilitation, Utah School of 
Medicine; Past President, American Society of Clinical Hypnosis; Past President, International Society for Neuronal 
Regulation (5\8); Director and Founder of the Sex and Marital Therapy Clini, University of Utah; Past Editor, The. 
American Journal of Clinical Hypnosis; Author of 57 journal articles or reviews and eight books, including а leading 
textbook. However, after many threats, he no longer speaks on the subject. 


being targeted by various п, harassment and surveillance technologies which are now known. 


to exist. 


However, the above description does not necessarily mean that such experiences can always be 
attributed to external manipulations, and perhaps there are in fact individuals who have such 
experiences and ‘symptoms’ which originate from ‘deluded’ and ‘anti-social’ thinking or behaviour. 
Plausibly, nefarious types have merely piggybacked upon pre-existing definitions in order to have their 
critics silenced by destroying their credibility via a mental health record. 


Self-incrimination: 


Self-incrimination is the act of exposing oneself (generally, by making a statement) "to an accusation ог 
charge of crime; to involve oneself or another [person] in a criminal prosecution or the danger 
thereof". Sell jon can occur either directly or indirectly: directly, by means of interrogation 
where information of a sel latory nature is disclosed; indirectly, when information of a self- 
incriminatory nature is disclosed voluntarily without pressure from another person. 


Inan instance where a targeted in 


jual feels forced to make an untrue statement that may appear as 
n, the real criminals are the party that forced the statement (this includes elicited 
subvocalizations which the perpetrating entity will try to portray as ‘evidence’ 


In an instance where innocent statements by the targeted individual are twisted beyond recognition of 
their original meaning and used as ‘evidence’ of selfincrimination, the real crimes are slander 
(defamation), harassment and others depending on the specific laws of the country. 


Sen i 


77 Black's Law Dictionary (Sth ed.). 1979, p. 690. 


Sensitization is an example of non-associative learning" in which the progressive amplification of а 
response follows repeated administrations of a stimulus. Sensitization often is characterized by an 
enhancement of response to a whole class of stimuli in addition to the one that is repeated. For example, 
repetition of a painful stimulus may make one more responsive to a loud noise. 


Silent sound (a.k.a. sound from ultrasound) 


Silent sound, or sound from ultrasound is the name given here to the generation of audible sound from 
‘modulated ultrasound without using an active receiver. This happens when the modulated ultrasound 
passes through a nonlinear medium which acts, intentionally or unintentionally, as a demodulator. 


Ultrasound has much shorter wavelengths than audible sound, so that it propagates in a much narrower 
beam than any normal loudspeaker system using audio frequencies. This makes it possible to have the 
sound directed in a very specific direction rather than being heard widely. 


А transducer can be made to project a narrow beam of modulated ultrasound that is powerful enough, 
at 100 to 110 dBSPL, to substantially change the speed of sound in the air that it passes through. The air 
within the beam behaves nonlinearly and extracts the modulation signal from the ultrasound, resulting 
in sound that can be heard only along the path of the beam, or that appears to radiate from any surface 
that the beam strikes. This technology allows a beam of sound to be projected over a long distance to be 
heard only in a small well-defined area; a listener outside the beam hears nothing. This effect cannot be 
achieved with conventional loudspeakers, because sound at audible frequencies cannot be focused into 
such a narrow beam. 


This technology is commercially available, for example the HyperSonic Sound and Audio Spotlight 
products. In addition to concerns that this allows audible transmission to an individual which may not be 
heard by others, additional subliminal programming into the signals may be even more of a threat to the 
public, considering possible applications used together with conditioned triggers. To my knowledge, 
silent sound is not common in electronic harassment. 


Sleep deprivation: 


Sleep deprivation is the condition of not having enough sleep; it can be either chronic or acute. A 
chronic sleep-restricted state can cause fatigue, daytime sleepiness, clumsiness and weight loss or 
weight gain. It adversely affects the brain and cognitive function. However, in a subset of cases sleep 
deprivation can, paradoxically, lead to increased energy and alertness and enhanced mood; it has even 
been used as a treatment for depression. Few studies have compared the effects of acute total sleep 
бергі: 
been seen in humans (unless they suffer from fatal familial insomnia); it appears that brief microsleeps 


n and chronic partial sleep restriction. Complete absence of sleep over long periods has not 


cannot be avoided. Long-term total sleep deprivation has caused death in lab animals. 


= Non-associative learning refers to "a relatively permanent change in the strength of response to a single 
stimulus due to repeated exposure to that stimulus. Changes due to such factors as sensory adaptation, fatigue, or 
injury do not qualify as non associative learning. 


Physiological effects 
‘aching muscles; confusion, memory lapses or loss; depression; development of false memory"; 
hallucinations; hand tremor; headaches; raccoon eyes; malaise; stye; periorbital puffiness, 
commonly known as ‘bags under eyes’ or eye bags; increased blood pressure"; increased stress 
hormone levels; increased risk of diabetes; increased risk of fibromyalgia; irritability"; nystagmus (rapid 
involuntary rhythmic eye movement); obesity; seizures; temper tantrums in children; yawning; mania; 
symptoms similar to: attention-deficit hyperactivity disorder (ADHD) and psychosis", 


Оп attention and working memory 


15 Therefore, if in a situation of sleep deprivation, one should be highly attuned to not lose hope and be driven 
into any suicidal state of mind. It will pass, eventually, although certain targeted individuals may have to 
psychologically prepare themselves for months or even years of routine or even “unending” high levels of sleep. 
deprivation. Please do not read that as a threat or intimidation, Some people will need to be psychologically 
prepared for that possibility. 

3 Due to this possibility, the targeted individual is highly vulnerable to the potential for planting a false memory 
when sleep deprived. So, if you are sleep deprived and are aware that nefarious actors are trying to plant a false 
memory, it is advised to document the situation. Due to various cognitive impairments during sleep deprivation, it 
may become difficult to keep touch with reality, and diverse psychological torture and other conditioning and 
brainwashing methods may be used for the purpose of planting a false memory. Simply being aware of the 
possibility of this should serve as a strong protection. However, it is possible that the treatment will endure for a 
very long time, perhaps weeks, months or even years to try to force you to believe that the false memory is true. In 
which case, documenting the experience will help you to keep touch with reality, no matter that in some 
vulnerable and weak moments, one may start to actually believe the false memory. 

ı1 This may provide the basis for other "false memories", which the nefarious actors involved in the psychological 
warfare in the electronic age may use to feed back to you, to trigger at a later date, and claim it as a "real 
memory’. 

25: So do not be led to believe that you are contracting some particular disease associated with tremors, such as 
Parkinson's disease, for example. 

35 Going for a walk or other relaxing exercises may help with this. 

3t so try to keep in check your rritableness. If you are sleep deprived in the course of psychological warfare in the 
electronic age, you may end up getting angry with friends, families or co-workers, with negative effects on your 
personal relationships and career prospects [potentially even losing a job). You might let them know something 
like “Yve been under an enormous amount of external pressure lately, and haven't been sleep much at all. Sorry, 
that was uncalled for" — even if it becomes apparent that the other party is in fact involved in the organized 
stalking and harassment — they will LOVE it to know that they are having such a negative effect on you, and the 
ability to deal with the situation with good composure will reduce their sense of power over you. 

° So, in a highly sleep deprived state, unless you are speaking with known friendly entities who are aware of the 
situation of psychological warfare in the electronic age, you should most certainly avoid discussing things like 
"hearing voices", “seeing things", "being followed", "being harassed by people you don't know”, or anything 
relating to nefarious actors acting from within the agencies of the state which are charged to protect us. Stick to 
descriptions of the specific technologies being used, and refrain from discussing the perceptions without reference 
to the specific technologies and scientific principles which are relevant. 


Among the numerous physical consequences of sleep deprivation, deficits in attention and working 
memory are perhaps the most important; 
results, from forgetting ingredients while cooking to missing a sentence while taking notes 


such lapses in mundane routines can lead to unfortunate 


The attentional lapses also extend into more critical domains in which the consequences can be life-or- 


death; car crashes and industrial disasters can result from inattentiveness attributable to sleep 


deprivation’ 
Microsleeps 


Microsleeps occur when a person has a significant sleep deprivation. Microsleeps usually last for a few 
seconds and happen most frequently when a person is trying to stay awake when he or she is feeling 
sleepy. 


Some sleep deprivation techniques are (please don't use them, this is for informational purposes only): 


During the sleep deprivation period, the targeted individual and their polysomnograph record are 


continuously observed; when the targeted individual displays sleep electrophysiological signals or 
assumes a sleep posture, he/she may be activated by acoustic and, if necessary, tactile stimuli. This 
technique is used for total sleep deprivation as well as REM or NREM sleep deprivation. This technique 
often requires polysomnography. Similar methods may also be used to allow a very small amount of 
sleep (so you might ‘forget’ that you are being extremely sleep deprived, which would be rather obvious 
if you literally didn't sleep for many days, or so that you might later be persuaded that in fact you were 


sleeping, say, 6 hours a night and not 15 minutes or 2 hours a night). 


3 Alhola P and P Polo-Kantola (Oct 2007), “Sleep deprivation: Impact on cognitive performance”, Neuropsychiatric 
Disease and Treatment, 3(5), 553-567. 

157 So, you should keep a pen and paper handy under situations of sleep deprivation, so that you can keeps lots of 
lists and take notes on important things, from the mundane such as a basi list of steps needed to execute a task, 
to penning down some details about the psychological torture that you are experiencing (in the second case, if 
you are being subjected to organized stalking and in а public place, almost certainly someone will do something 
like lean over your shoulders to look in on what you're writing, or speak of how this is suspicious to be writing 
things down, to which I respond "now THAT is suspicious”) 

за For practical purposes, it may not be possible to avoid operating a car or heavy machinery during a period of 
sleep deprivation, although ideally it should be avoided. Since most working sites are very safety oriented, you 
might inform your employer that you have been under a lot of external pressure and are sleeping poorly, and are 
not confident that you can operate the machinery safely. If they become hostile and your job may be threatened, 
‘well t's your call on how to deal with the situation ~ one can always smile and feign that it will be по problem. If 
possible, you should have such discussions on paper, and keep a copy for yourself — in the eventuality of an. 
accident or insurance claim, you should be protected by having made the situation clear, and be able to testify that 
you felt under pressure that you were not for practical purposes able to refuse the unsafe work without maybe 
losing your job. Also, in such situations, you really need to exercise extremely more attention than usual (ironically), 
because electronic weapons may be used to project images or thoughts of you making certain motions in order to 
achieve an evoked action, or other conditioned involuntary twitches or “mimicking-induced” copying motions, 
with the result that you may be stimulated to make a motion that will endanger the safety of yourself or others. 

* Eg, neighbours making loud noises, or perhaps sounds communicated by pulse-modulated electromagnetic. 
waves which transit audio into your head. 


Other induced physiological responses, such as those which may be influenced by pulse-modulated 
electromagnetic waves which operate in the ELF spectrum, and/or including those which involve a 
conditioned response such as stress, increased heart rate, heart palpitations, etc."", may also be 
applied to prevent the targeted individual from falling asleep. 


Under one interrogation technique, a subject might be kept awake for several days and when finally 
allowed to fall asleep, suddenly awakened and questioned. Menachem Begin, the Prime Minister of 
Israel from 1977 to 1983, described his experience of sleep deprivation as a prisoner of the NKVD in 
Russia as follows: 


In the head of the interrogated prisoner, a haze begins to form. His spirit is wearied to death, his 
legs are unsteady, and he has one sole desire: to sleep... Anyone who has experienced this desire 
knows that not even hunger and thirst are comparable with it.” 1? 


itis not common among targeted individuals to refer to а sort of electronic caffeine"? which is used in 
the sleep deprivation, although the extent to which this relies strictly on brain wave manipulation, other 
means of stimulus and/or conditioned stimulus do not appear to be understood by the community of 
targeted individuals 


зэ White E (2000) in Appendix PM? relates a description of an article in the Los Angeles Herald Examiner (Section 
A November 22, 1976) which, described disclosure made to the Associated Press under the FOIA Act from the U.S. 
Defense Intelligence Agency. While | cannot locate an online copy of the original article, let alone a copy of the 
specific FOIA release, it is worth relating, as does White (2000), that the state of development on the Soviet side of 
the story (the state of American developments generally never having been disclosed) included a description of 
synchronization of the microwave signal with a frog's heartbeat, resulting in heart seizure. 
As frightening as such possibilities may sound, rest assured, И faced with a perpetrating entity that is willing to try 
to use such a technology to intimidate you In such a manner, your life cannot possibly take a turn for the better if 
you allow yourself to be intimidated into allowing them to assert control over you. Such an entity can only possibly 
be in the practice of pure емі, and this should evoke a duty to stand up to tyranny, not to be whipped into an 
‘obedient dog, a zombie, ог а puppet slave. From my personal experience, significant disruptions in heart activity 
(palpitations, skipped beats, etc] can be achieved in a healthy individual, but I have no knowledge of whether such 
technologies may in fact be able to trigger a seizure of heart activity. If you are fairly certain that any heart 
disruptions are not naturally occurring, and instead related to such technologies, It is not recommended to seek 
professional monitoring of the situation (very unfortunately, and any qualified doctor will tell you this is HORRIBLE 
advice which would be borderline criminal if coming from a doctor), because the resulting data may be hacked Гог 
the purpose of evaluating the precise signals which were most effective in disrupting the heart patterns of the 
targeted individual 
Keep calm. Breathe regularly. Engage in some light activity to keep things flowing. Do not let the sick monsters get 
any perverted pleasures from seeing you squirm, freak out, or end up in the emergency room only to be persuaded 
that you are a hypochondriac or perhaps crazy (however, if you are truly having an emergency situation, absolutely. 
do not hesitate to seek medical attention from professionals who are legally obliged to monitor your situation and 
try to ensure your survival), I really don’t think there's much more the targeted Individual can do, until effective 
technological solutions are developed for public safety. 
їп Begin, M (1979). "White nights: the story of a prisoner in Russa", San Francisco: Harper & Row. 
72 t remains debated as to whether this constitutes torture, however, with security state officials routinely 
arguing that it isn't, and humanitarian organizations arguing that it is. 
7? This term appears to originate from White E (2000), "The State of Unclassified and Commercial Technology 
Capable of Some Electronic Mind Control Effects", accessed from 

how constitution org/abus/mkt/uncom.htm on April 30, 2016. 


Slander (a.k.a. defamation): 


Slander and defam: 


п are common features of organized stalking. In short, slander is the 
communication of a false statement that harms the reputation of an individual person, business, 
product, group, government, religion, or nation. Under common law, to constitute defamation, a claim 
must generally be false and have been made to someone other than the person defamed. Some 
‘common law jurisdictions also distinguish between spoken defamation, called slander, and defamation 
in other media such as printed words or images, called libel 


In the context of psychological warfare in the electronic age, where electronic harassment and 
organized stalking appear to be increasingly common yet generally not addressed whatsoever by the 
authorities of the state (very suspicious), the use of slander can meet several objectives which are most 
certainly not mutually exclusive. 


First, the mere threat of slander may serve for the purpose of blackmail. To blackmail someone, the 
threat need not relate to disclosing an event that actually transpired — all that is necessary is that the 
targeted 
this. For example, that you cheat on your taxes, cheated on a romantic partner, raped an adult, minor or 
even a child, or basically any personality ‘flaw’ (real or imagined) that they have discovered that the 
targeted individual might find embarrassing enough (for example, the concern that the targeted 
individual will be branded as ‘mentally ill if they try to publicly disclose the reality of electronic 
harassment and organized stalking; that the targeted individual secretly loves something that they 
would be embarrassed to admit to) that they may submit to increasing levels of control on the part of 


idual can be persuaded to believe that some or many other in the community may believe 


the perpetrating entity in order to avoid disclosure. In at least some cases, the blackmail itself may serve 
25 a means to be able to proceed with brainwashing without the targeted individual feeling like they 
are at all able to speak, write, communicate, or even THINK about the unfortunate nature of their 


situation. Various forms of electronic harassment, in addition to organized stalking, are liable to be 
applied to make the blackmail threat seem credible. (Indeed, the perpetrating entity is rather likely to 
start spreading the slander if/when the targeted individual continues with their whistleblowing or 
efforts to make anyone aware of the reality of the electronic harassment and/or organized stalking), 


Second, and not mutually exclusive with the above description of how slander and/or the threat of 
slander can serve the purpose of blackmail, the slander can be refined according to the specific 
personality, values, insecurities, etc., of the targeted individual, as а part of attacking the targeted 
i jual, or at the 
very least, contributing to their willingness to, at a minimum SHUT UP, and ideally, to be ‘recruited’ (i, 


ividual's sense of self, an early stage in the process of brainwashing the targeted indi 


forced) to participate in the organized stalking or getting involved in the sorts of harassment and 
bullying that contribute more generally to the ‘success’ of the organized stalking and electronic 
harassment as a means of social control. 


Third, the threat of slander, and more relevantly in this case, the widespread spreading of slander (or at 
least making sure that the targeted individual is exposed to individuals who publicly communicate 
awareness of the slanderous details, even if the targeted individual is not explicitly pinpointed at any 


moments of the communication) may serve the purpose of generally tiring out and wearing down the 
targeted individual. Similar to the second point, this may serve as a means to try to force the targeted 
ividual to shut up about whatever social issue, political issue, or matter of disclosure/whistleblowing 
that the targeted individual continues to communicate about (this may be applied in conjunction with 
negative conditionings or other forms of psychological and/or physiological ‘punishment’ which are 
intended to be associated with the ongoing communication). In the sense of wearing down the 
individual, the slander may also be related to the process of trying to brainwash the targeted i 
But, in the case that the perpetrating entity may have concluded that the program of control or 
ig has basically failed and will continue to fail, the slander may serve the purpose of pure 
punishment by a vindictive perpetrating entity which is angered that you will not submit to them (this 
may also serve as intimidation to others). (And, meanwhile, ongoing efforts to slander the targeted 
individual, in particular in a context where remote neural monitoring is understood to be possible, may 
serve the purpose of continuing to figure out the psychology and personality of the targeted individual 
better, with the objective of being able to devise alternative strategies to assert control over or 
brainwash the targeted individual). 


ividual. 


brainwast 


Fourth, perhaps even in conjunction with planting a false memory, as the organized stalking process 
continues, with the sheer weight of many people (and voices) who surround you at most or all times, to 
try to convince you that the elicited images, recollections, etc. in fact represent an event that actually 
transpired. In which case, if the targeted individual themselves can be made to believe such a planted 
memory, for example, as supported by an intense and continuous project of neuro-programming and 
ing, to believe that they have highly perverted sexual interests, and are therefore ‘guilty’ in a 
sense that these ‘facts’ can be used to blackmail them. 


condi 


This list should not be considered as an exhaustive description of how slander is being used in the 
current situation of psychological warfare in the electronic age. In short, slander helps with 
blackmailing, processes involved in asserting control over the targeted individual or even brainwashing 
them, serves to intimidate others who don't roll over and do what they're told, and the 
slander/blackmailing/brainwashing nexus is all highly intertwined. 


Social control: 


Sociologists identify two basic forms of social control: 


Informal means of control: Internalisation of norms and values by a process known as socialization, 
which is defined as "the process by which an individual, born with behavioural potentialities of 
enormously wide range, is led to develop actual behaviour which is confined to the narrower range of 
what is acceptable for him by the group standards" ** 


Formal means of social control - External sanctions enforced by government. 


7? Lindzey, G (Ed) (1954). "Handbook of social psychology. |. Theory and method. Il. Special fields and applications" 
(2 vols), (рр. Il, 655-682). Oxford, England: Addison-Wesley Publishing Со, x, 1226 pp. 


Originally, the concept simply referred to society's ability to regulate itself.” However, in the 1930s, the 
term took on its more modern meaning of an individual's conversion to conformity. ™ Social control 
theory began to be studied as a separate field in the early 20th century. 


The concept of social control is related to another concept, which is the notion of social order. So 
control is a thing which is identified as existing in the following areas of society: 


The education system 
Policing and the law 
Psychiatry. 

Social work 

The welfare state. 

The working environment. 


їп a context where electronic weapons and remote neutral monitoring can be applied for purposes of 
psychological warfare in the electronic age, the potential for essentially unobserved applications of 
social control and/or political repression, perhaps even so far as a complete abrogation of cognitive. 
liberty for some or all individuals — this situation can only be assumed to be a serious threat, until 
‘enough whistles are blown, society-wide awareness of such electronic weapons is achieved, and an 
appropriate legislative and regulatory apparatus is devised to ensure that the guiding principles of 
traditional legal, political and social freedoms and responsibilities are upheld. At present, neither the 
in/citizen 
involvement will be required to ensure that electronic harassment does not end up being the tool of the 


letter and most especially not the spirit of the law is being upheld — significant civi 


previously unimaginable levels of social control and political repression. 


Stalking: 


Stalking is a term commonly used to refer to unwanted, obsessive attention by individuals (and 
sometimes groups of people) to others. Stalking behaviours are related to harassment and inti 
‘The word ‘stalking’ is used, with some differing meanings, in psychology and psychiatry and also in some 


idation. 


legal jurisdictions as a term for a criminal offense. It may also be used to refer to criminal offences or 
civil wrongs that include conduct which some people consider to be stalking, such as those described in 
law as ‘harassment’ or similar terms. 


Stasi/Gestapo: 


Stasi: The Ministry for State Security (German: Ministerium für Staatssicherheit, MfS), commonly known 
as the Stasi, also State Security Service (German Staatssicherheitsdienst, SSD), was the official state 
security service of the German Democratic Republic (GDR) (Deutsche Demokratische Republik, ООВ), 


зле Morris, J (Jul 1975). "Sociological Theory and Social Control”. American Journal of Sociology (The University of 
Chicago Press Article), 81(1), 82-108. 

™ bid 

77 Innes, М (Dec 2003). “Understanding Social Control: Crime and Social Order in Late Modernity - Deviance, crime 
and social order", McGraw-Hill Education (UK), 176 pages. 


colloquially known as East Germany. It has been described as one of the most effective and repressive 
intelligence and secret police agencies to have ever existed. 


‘The number of Gestapo and St 
processing all the information, while as much as 1/7 of the population" was busy working as 
informants 


fficers was not actually all that high, and were primarily involved in 


Historian Robert Gellately says that it is somewhat of a myth that people normally reported on 
neighbours out of ideological commitment or fear of authority — rather, they may often have had more 
banal motives such as greed, jealousy and petty differences. He also states that he “found cases of 
partners in business turning in associates to gain full ownership; jealous boyfriends informing on rival 
suitors; neighbours betraying entire families who chronically left shared bathrooms unclean or who 
occupied desirable apartments. And then there were those who informed because for the first time in 
their lives someone in authority would listen to them and value what they said.” 


Gestapo: The Gestapo, abbreviation of Geheime Staatspolizei, or the Secret State Police was the offical 
secret police of Nazi Germany and German-occupied Europe. 


StingRay (cell phone tower simulator): 


The StingRay is an IMSl-catcher, a controversial cellular phone surveillance device, manufactured by 
Harris Corporation. Initially developed for the military and intelligence community, the StingRay and 
similar Harris devices are in widespread use by local and state law enforcement agencies across the 
United States and possibly covertly in the United Kingdom. Stingray has also become a generic name to 
describe these kinds of devices. 


One of these devices can be outfitted to monitor as many as 10,000 phones at a time. Police routinely 
claim that they can only be used to intercept metadata, but in fact they can be set to intercept, record 
and store the communications (which then does not leave any paper trail of a request from the 
corporate provider). By viewing the signal strength of an identified phone, the device can be used to 
narrow in on the source of the signal, enabling a operator of such a device to identify the location of the 
phone. 


itis only recently that these technologies have come to light, since police were (illegally, yet to be tested 
in court) required to not disclose the usage of such devices even when presenting evidence in court — 
reportedly, in many cases police would instead claim that a confidential informant provided them with 
the information, whereas in fact due process was violated in an absence of a warrant. 


3 Rosenberg R (25 May 2007). “Computers to solve Stasi puzzle”, BBC: 
htto:/news.bbe.co.uk/2/hi/europe/6692895 stm, 

77 Florida State University. Faculty profile for Robert Gellately, Earl Ray Beck Professor, Department of History. 
Accessed from httoz//wwwifsu.edu/grofiles/gellately on May 4, 2016. 

3 Zetter, K (Mar 3, 2014). "Florida cops’ secret weapon: Warrantless cellphone tracking”. Wired.com. 

251 Gallagher, R (Sept 25, 2013). "Meet the machines that steal your phone's data". Ars Technica (Condé Nast). 


Street theater 


Street theater when spoken of in an organized stalking context refers to carefully scripted harassment 
by neighbours and strangers especially, but can include harassment by family, friends and co-workers. 
‘The methods and scripts employed in street theater are very subtle, innumerable and almost always are 
meant to mimic normal life and be symbolically meaningful only to the targeted 


‘These acts are designed to keep a target at a high stress level, and are crafted so that outside observers 
are likely to wave the skits off as just being a complaint about something that is annoying but just 
happens from time to time. The cumulative effect of such acts can be crushing to sensitive targets. Noise, 
‘crowding in person or on the highway, stealing items from shopping cart when in the checkout line (ог 
high regularity of other petty thefts), and kids sent to hang out in front of, stare, make noise, and even 
throw tennis balls against the target's house are simple examples. What differentiates street theater 
from normal but annoying/unsettling experiences is that street theater goes on every day, often by 
different mind control (mind influencing) operatives, far too often to be random or ‘natural’. Cover is 
provided by the tendency of people to refuse to acknowledge the frequency of these acts and consider 
the complainer just being overly sensitive or irrationally or in a deluded manner seeing some conspiracy 
against them (and in the case of street theatre, itis indeed a conspiracy against the targeted individual) 


The street theatre may include engineered skits where your (current or previous) thoughts are spoken 
to you by strangers on street or events requiring knowledge of what you were thinking. Refer to remote 
neural monitoring to see how this can happen, unless you prefer explanations which rely on unrealistic 
distances of possible organic human-to-human telepathic communications. 


al stimuli (literally "below threshold"), as opposed to supraliminal stimuli ("above threshold"), 
are any sensory stimuli below an individual's threshold for conscious perception. A recent review of 
functional magnetic resonance imaging (fMRI) studies shows that subliminal stimuli activate specific 
regions of the brain despite participants being unaware.“ Visual stimuli may be quickly flashed before 
an individual can process them, or flashed and then masked", thereby interrupting the processing. 
‘Audio stimuli may be played below audible volumes or masked by other stimuli. 


за Loftus EF and MR Klinger (June 1992), 
765. 

79 Brooks, SJ, V Savoy, E Allaén, C Benedict, В Fredriksson and HB Schiöth. (Feb 2012). "Exposure to subliminal 
arousing stimuli induces robust activation in the amygdala, hippocampus, anterior cingulate, Insular cortex and. 
primary visual cortex: a systematic meta-analysis of fMRI studies". Neuroimage, 59(3), 2962-2973 

3 This may be experienced, for example, by projecting images of genetalia when aligned with a member of the 
gender one is attracted to, in combination with conditioning to establish gestural and/or verbal triggers. The 
following is a particularly troubling application of such technologies. This may be used to apply a conditioned 
trigger such as influencing physiological responses related to sexual excitation, most likely for the purpose of 
establishing a sense of being hopelessly controlled by the perpetrating entity and a general sense of having lost 
control over one's basic functions = ог, far more nefariously, to apply the conditioned triggers when meeting any 
awareness of progressively younger children (for example encountering the word “child”, "youth", "12 years old", 


ls the unconscious smart or dumb2", American Psychologist, 47(6), 761~ 


Applications of subliminal stimuli often base themselves on the persuasiveness of the message. 
Importantly, research on ‘action priming’ has shown that subliminal stimuli can trigger only actions а 
receiver of the message plans to (or anyways may be persuaded to have an inclination to) perform 
anyway; however, consensus of this finding remains unsubstantiated by other research. Most actions 
can be triggered subliminally only if the person already has the potential to perform a specific action.™* 


The potential applications of subliminal stimuli may appear very scary at first thought because it seems 
like someone might program (condition and brainwash) you without your even knowing. However, 
awareness of the possibilty alone is strong protection — after many repetitions, with careful awareness 
of one's thoughts, emotions, urges, etc., and effort to eventually derive the source of the subliminal 
(which are likely to have begun or be more strongly enforced with some supraliminal messaging 
at times) will enable a targeted individual to at least divert their consciousness away from the 
subliminally planted trigger, or perhaps even reprogram the trigger (however, reprogramming the 
trigger is likely to be nearly impossible if the perpetrating entity is continuously using diverse methods 
to reinforce the association, so asserting control over one's consciousness by redirecting every time the 
stimulus is applied may, for practical purposes, be the best you can hope for). 


A very obvious means of masking subliminal stimuli in a public setting which is very unlikely to leave 
easily recorded evidence, if one is not aware of what is going on and not paying attention, is for опе 
individual or group to make lots of noise or a distraction and for another to plant or elicit the 
conditioned trigger — for example, several people make a loud noise which completely distracts you at 
the moment that a sexually attractive individual crosses in front of you, while another person says the 
verbal trigger or makes a gesture which you are not consciously aware of but which your brain picks up, 


Sab bees comune ‘argeted individual towards increasingly pedophilia: 


попок це пеат maea Terea зу find oneself sitting across from a psychiatrist 
талде say, SOOO endy tonas atre reprisal) as a potential threat to publie safety 
E wving that one actually DOES have such preferences. 
ET dual may in fact be conditioned and brainwashed into 
Е the perpetrating entity to claim that the targeted 
Grain CAN he draconian and torturous level of privacy invasions 
> Tm fear such evil entitles that would perpetrate such а thing 
deant ration of this description, nothing but the precise. 
ее З Vo analogous situations unrelated о sex) may be 
ме) - [or ч, although the perpetrating ently is sure to try to 


(eus aay be via ИРИ T various conditioned triggers. In consideration of this, 


WOW HYPNOSIS CAN ВЕ TRANSMITTED USING “S focus to avoid thinking about sexual thoughts in any 
VOICE-FM, AND THE TARGET IS NOT AWARE nefarious ends, perhaps so far as to try to plant a 
pev aver netvoicefm gif Mar 21/00 oxualactorcommitted an act of sexual violence. 

E UOTE URSUS, OTS 13 TEST TOO TTT TE vetture SE les produced by The Great Courses, by DN Robinson, 
entitled "Great Ideas of Psychology" — for example, having established the minimum audible threshold, а subject 
Who is exposed to 10 repetitions at 20% of the threshold may guess having heard the word twice, and at 50% of 
the threshold may guess having heard the word five times, despite not actually having "heard" the word. A later 
version of this glossary will indicate the specific lecture number and the minute/second where the relevant section 
begins, but the entire series is time well spent. 

2 Schlaghecken, F and M Eimer (2004). "Subliminal stimuli can bias free" choices between response alternatives 
Psychonomic Bulletin & Review, 11, 463-468. 


thus enabling the eventual programming of an unknown-to-you association with a verbal or gestural 
trigger, to be used at a later date to make mysterious emotional and/or physiological things happen in 
order to make the targeted individual feel like they have lost control over their body and that someone 
else is able to control them, feeding a sense of powerlessness and inevitability that they must do as they 


are told, since “there is no choice”, 


The image to the right explains one of many forms of subli 
‘Analogues for many other types of stimuli, from images to gestures and EM waves, can be assumed to 
be in use on some regular basis. 


inal stimuli (the case of audio — sound)? 


This entry is well worth exploring in much more detail, but for brevity additional explanation is not 
included. The current Wikipedia entry on sul uli provides a good overview. Key concepts for 
audio stimuli include the ‘objective threshold’, the ‘subjective threshold! and ‘auditory masking’. Key 
concepts for visual stimuli involve the use of subliminal (very rapid) images to elicit a natural and/or 


al sti 


conditioned trigger, ‘emotion eliciting stimuli, ‘word and non-word stimuli’ and ‘masking visual stimuli 
Subvocalization: 


Subvocali 
sound of the word as it is read. This is a natural process when reading and it helps the mind to access 


ion, or silent speech, is the internal speech typically made when reading; it provides the 


meanings to comprehend and remember what is read, potentially reducing cognitive load. 


Ina context where pulse-modulated electromagnetic radiations are being used to communicate voices 
directly into your head, there is a very serious danger here that you may attribute certain 
ins to your very own self. In which case, itis strongly recommended to be very aware of 
your own first person, and to always question the origin of strange thoughts or subvocali 
‘come to mind. For example, a nefarious actors might try to slowly manipulate you via driving your own 
ing 
harassment, but have not yet developed it fully), say, starting with "that's a terrorist" every time you 


subvocali 


ons that 


subvocali 


ns (1 have some theories on how they drive this, somewhat along the lines of 


see a brown man with a beard, and perhaps, trying to convince you that you're really smart and a spy 
and can immediately identify terrorists, with the possibly effect of Muslims getting regularly called in as 
suspicious. A diverse variety of other nefarious applications could be made, so far as "I want to kill..”, or 
“I hate myself because..", or “I'm sexually attracted to young children. 
conditioned responses, if you are not aware of the reality that basically everyone subvocalizes (you're 
not crazy), and also the reality of pulse-modulated electromagnetic radiation used to transmit voices 
into your head. 


— combined with other 


Another very interesting aspect relating to subvocalization (and also vocalized speech) is that it is 
possible to decode thought even before it is subvocalized. This was demonstrated experimentally in 
2012: "While [subjects] read the text out loud, the team worked out which neurons were reacting to 
what aspects of speech and generated a personalised decoder to interpret this information. The decoder 


257 Image retrieved from Е White (2000), appendix USA. Accessed from 
how constitution org/abus/mkt/ uncom htm#RATRO on May 1, 2016. 


was used to create a spectrogram — a visual representation of the different frequencies of sound waves 
heard over time. As each frequency correlates to specific sounds in each word spoken, the spectrogram 
con be used to recreate what had been said. They then applied the decoder to the brain activity that 
occurred while the participants read the passages silently to themselves.*** .. [2014:] Despite the neural 
activity from imagined or actual speech differing slightly, the decoder was able to reconstruct which 
words several of the volunteers were thinking, using neural activity alone."" ... The [civilian sector] team 
is now fine-tuning their algorithms, by looking at the neural activity associated with speaking rate and 
different pronunciations of the same word, for example.” 


If you notice that people are starting to try to learn about and copy your speech patterns, there is a near 
100% likelihood that such strategies will soon be used against you. Also, if you are not careful, you may 
be led into any number of false ‘confessions’, or perhaps even be brainwashed into believing that you in 
fact did something that you never did, e.g., "I really did ..”, which can be latched onto to try to persuade 
you that you are guilty of something, or even if you cannot be persuaded to believe that you actually did 
something that you never did, that this ‘confession’ is justification for what they are doing to you. No 
‘one deserves that kind of treatment, NO ONE. Do not even WONDER about how you might ‘deserve’ it. 


Mec 


Suggestion: 


Suggestion, in the context of psychological warfare in the electronic age (neurowarfare), is the 
Psychological process by which one person guides the thoughts, feelings, or behaviour of another. 


28 Pasley BN, SV David, М Mesgarani, А Flinker, SA Shamma, NE Crone, RT Knight and EF Chang (January 31, 2012). 
“Reconstructing speech from human auditory cortex", PLOS Biology, 10(1), doi:10.1371/journal.pbio.1001251. 

229 Martin S, P Brunner, C Holdgraf, H-I Heinze, NE Crone, J Rieger, G Schalk, RT Knight and BN Pasley (May 27, 
2014), “Decoding spectratemporal features of overt and covert speech from the human cortex", Frontiers in 
Neuroengineering, 1(14), dol: 103389/fneng.2014.00014. 

7? Thomson Н (Oct 29, 2014). "Brain decoder can eavesdrop on your inner voice" New Scientist- Accessed from 
hitps:/[vww.newsclentist com/article/m22429934-000-brain-decoder-can-eavesdrop-on-yourinner-voice on. 
May 4, 2016. 


Modern scientific study of hypnosis, which follows the pattern of Hull's work, separates two essential 
factors: ‘trance’ and suggestion." The state of mind induced by ‘trance’ is said to come about via the 
process of a hypnotic induction—essentially instructing and suggesting to the subject that they will 
enter a hypnotic state. Once a subject enters hypnosis, the hypnotist gives suggestions that can produce 


sought effects. Commonly used suggestions on measures of 'suggestibility or ‘susceptibility’ (or for 
those with a different theoretical orientation, ‘hypnotic talent’) include suggestions that one's arm is 
getting lighter and floating up in the air, or that a fly is buzzing around one's head. The ‘classic’ response 
to an accepted suggestion that one's arm is beginning to float in the air is that the subject perceives the 
intended effect as happening involuntarily 


The power of sugges conditioning in the 
context of psychological warfare in the electronic age. | am not aware of cognitive or manifested 
Physiological outcomes which are not susceptible to ‘training’ via these methods. 


n should be considered as strategically linked to classi 


As a matter of curiosity, when faced with difficulties to stay in control of one's cognition, for example 
when a verbal or visual trigger/suggestion is used to elicit a response, it is claimed that temporal lobe 
stimulation (presumably by mimicking certain brainwaves, although it is likely to be somewhat more 
complex than that), "can activate images stored in the subject's memory, including nightmares and 
monsters that are normally suppressed" 152 


It is likely that suggestion, likely including efforts by those on the other end of the remote neural 
monitoring to visualize themselves doing a particular action and transmitting the ‘idea’ of this action via 
synthetic telepathy, may contribute to a variety of experiences related to being set up for priming or 
trying to suggest/persuade the targeted individual to take a particular course of action, which may 
range from the entirely trivial to the lowest of the low of criminal acts. 


Suggestive guilt: 


See entry on subvocali 
telepathy on how imagined or real ‘memories’ or ideas may be triggered. In my personal experience, 
this primarily involved efforts to brainwash me into believing that | had various forms of despicable 
desires, in order to persuade me that | ‘deserved’ it (refer to voice of God for how/why they hoped | 
might have believed this). 


ions for some of how this can work. Also, refer to the entry on synthetic 


Here are some examples of the sorts of things that the perpetrating entity might say, either having 
already engaged in planting a false memory, or perhaps genuinely trying to dig into the privacy of your 
mind. This should be read in a context where remote neural monitoring is assumed to be currently in 


practice, regardless of whether the technological specifications of the technology remain inaccessible to 
the public. "You need a lawyer” (yeah, | need a lawyer to sue your asses). “I'm guilty ..” (Yeah, YOU are 
guilty of breaking dozens and hundreds of laws, no matter that some other speci 


laws have not been 


77! Heap, M (1996). "The nature of hypnosis", The Psychologist, 9(11), 498-501. 
зз: Persinger МА, as quoted in E White (2000) appendix PM, itself quoting from the July 1998 issue of Nexus 
Magazine. 


broken, and moreover, are acting completely antithetical to long-cherished values of the civilization and 
culture you purport to act on behalf of). "You're under investigation... (Uh, yeah, just wait until we 
manage to investigate YOU guys for all the crap you're doing). Or, if you can manage to just keep busy 
doing other stuff, you might be able to learn about the people who are monitoring you, by observing the 
things they try to persuade you to believe are a reason that you ‘deserve’ what is happening to you, 


Synthetic telepathy: (a.k.a. Voice to skull (to be integrated), a.k.a. Artificial telepathy) 


‘Synthetic telepathy is any technology which enables silent communication of words, images, or even 
ideas from one mind to another mind, including individuals who are interfaced with a computer which 
aids them in assembling the communication to be transmitted. Outgoing communications may involve 
low frequency electromagnetic transmissions which, due to their low frequency, cannot contain much 
information but may affect states of the brain. Outgoing communications involve higher frequency 
pulse-modulated electromagnetic radiations which, when they hit the brain, travel to the cochlear 
region of the ear and are perceived as a ‘voice in your head’. (Other influences on neural states and 
brain activity as influenced by low frequency electromagnetic waves should be considered as 
something other than synthetic telepathy, however.) The other direction of ‘communication’ for 
remote neural monitoring does not appear to be well understood in civilian sources, although some 
breakthroughs are referenced elsewhere in this document. This likely involves a technology roughly 
analogous to the laser microphone, which reads interference patterns after bouncing electromagnetic 
‘waves off the brain, by using these interference patterns to determine the brain waves associated with 
a diversity of cognitive events (whether conscious or perhaps even subconscious). Then, the other party 
of the communication is interfaced with a computer that helps to decode the interference patterns, 
which are then progressively compared with assumptions/information about the actual cognitive and 
sensual experiences occurring in the targeted individual, іп а way that eventually enables the 
perpetrating entity to be aware of what the other individual is thinking, seeing, doing, etc. For longer 
distances, presumably some sort of signal relay is used, certainly in some cases involving the use of 
relays to satellites. 


It is important for citizens to know that such technologies exist so that targeted individuals will not 
receive a mental health record for speaking to authorities about related experiences, and so that they 
can be prepared to psychologically defend themselves if they come under a psychological attack via 
synthetic telepathy. Importantly, this is not restricted to the communications of words, images or 
abstract thoughts. The extent to which these methods rely on classic conditioning is not clear, but it is 
obvious that such communications are also used to directly influence the emotional state of targets! 


= Lin JC and 2 Wang. "Hearing of microwave pulses by humans and animals: effects, mechanism, and thresholds" 
Health Physics, June 2007, 92(6):621-8. 

3 For a very early work on how this may have more generalized effects, one may consult OR Justesen (1975) 
“Microwaves and Behaviour", American Psychologist, Mar, 30(3]:391-401. However, for those who have 
‘experienced such things, it is exceedingly obvious that more targeted influences on emotions are now possible via 
microwave radiations, although the extent to which these effects are more generalizable across individuals and/or 
paired with conditioning/brainwashing is not entirely clear. 


3, often with the objective of ‘teaching’ the target to feel one way or another about specific issues (i.e., 
brainwashing) 
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While synthetic telepathy has certainly advanced well beyond sounds to include images, thoughts, etc, 
targets report regular and invasive good fidelity sound transmissions. Voices saying profane and 
disparaging things are common. False sounds of telephones ringing, pagers beeping, alarm clocks going 
off, knocking on the target's door, etc. have been reported. The fidelity of these transmissions indicates 
improvement over the method demonstrated by Dr. Joseph Sharp (see microwave auditory effect). 


255 White E (2000) in appendix USI cites an article entitled "Mind-Altering Microwaves" in the July 1998 issue of 
Nexus Magazine, which itself cites a March 23, 1991 news bulletin from the ITV News Bureau (London), describing 
the first known use of such technologies in a military setting, in the First Gulf War: 

"a sophisticated electronic system to ‘speak’ directly to the mind of the listener, to alter and entrain his Brainwaves, 
to manipulate his brain's electroencephalographic (EEG) patterns and artificially implant negative emotional states- 
feelings of fear, anxiety, despair and hopelessness.” The extent to which that early application met expectations is 
presumably undocumented, but many or perhaps all targeted individuals are well aware that such technologies 
have advanced significantly, a fact which poses an enormous threat for cognitive liberty in consideration of 
potential applications for the purpose of conditioning and brainwashing. Personally, for a very long time, 1 
‘experienced fear, loathing and other emotional responses when working on, observing or thinking about things 
they wanted to brainwash me away from, and experienced elation, comfort ete. (at times when my guard was low, 
for example after significant sleep deprivation or when busy with other activites), when they tried to suggest 
certain things they wanted to brainwash into me. As such, to prevent brainwashing and uphold one's own 
cognitive liberty, one must remain aware of emotions and how they may be used to draw associations between 
certain thoughts, activities, desires, values, ete. for the purpose of brainwashing. 


2 This figure is credited to US Coalition Against Covert Harassment. Accessed from https://uscach.org/ on April 26, 
2016. 


T 


Targeted individual (a.k.a. subjects of experimentation and/or assets): 


А term that has been used by a variety of people who have been attacked using many of the electronic 
weapons and techniques described in this glossary. Some believe themselves to be under attack by 
traditional criminal syndicates, others understand themselves to be targets of suppression by partisan, 
ideological and/or nationalist plants working under the cover of the security state in their respective 
countries to repress constitutionally protected freedom of speech or the right to peaceful protest. In 
many cases, these appear to be individuals who suffered under attacks from such electronic weapons 
and strategies, whether for purposes of experimentation, political repre 
spoke out openly about what is happening instead of submitting to whatever forces were trying to 
establish their obedience. In some cases, these targeted 
basis of belonging to a hated group, being vulnerable in some manner, and not so much in relation to 


n or intimidation, and who. 


luals seem to have been selected on the 


trying to shut them up or brainwash them into submission to become a slave puppet of the forces which 
are presently using these technologies for highly nefarious sends. 


Refer to organized stalking for a description of common experiences of targeted individuals. Also, this 
entire glossary is designed to fill in all the rest of the gaps in the technologies (neuroweapons) and 
strategies being used against targeted individuals. There appear to be two general groups of targeted 
ividuals: 1) those who are targeted because someone thought they were vulnerable or weak and 


could be ‘recruited! into a brainwashed, coerced and/or intimidated informal enslaved army of sorts, or 
alternatively who were deemed ‘expendable’ for torturous experimentation of these methods, and 2) 
those who are targeted because they are outspoken about various threats to the wellbeing of the 
general population. In both cases, the psychological torture, organized stalking, use of neuroweapons, 
etc. against these individuals serves as intimidation against others. 


Terrorism (in some cases, including freedom fighting) 


There is no established definition of terrorism in international law, largely because the need to 
recognize a legitimate right to revolution, a legitimate right for freedom fighting, etc., tends to prevent 


any such agreement. Many nation states have their own specific definitions of terrorism, and this 
definition is not based on those nation-specific laws. 


Dictionary.com defines terrorism as follows, with some minor modifications to reflect the realities of 
neurowarfare and electronic weapons: #7 


1the use of violence (psychological and/or physical) and threats to intimidate or coerce, especially 
for political purposes. 

24е state of fear and submission produced by terrorism or terrorization. 

3a terroristic method of governing or of resisting a government. 


In the present context of psychological warfare in the electronic age, including via neuroweapons, 
many who end up on related watch lists may in fact be ‘Truthers’, some of whom secretly fight for the 
freedom of the handlers, frontline perpetrators, in addition to seeking to promote the ongoing freedom 
of targeted individuals and diffusion of information which may serve to protect the public. Of course, it 
is rather obvious who the real terrorists are in such a situation — those who brainwash others into 
perpetrating terroristic strategies are clearly orders of magnitude more guilty than the frontline 
perpetrators. 


THINTHREAD: 


ThinThread is the name of a project that the United States National Security Agency (NSA) pursued 
during the 1990s"*, The program involved wiretapping and sophisticated analysis of the resulting data, 
but according to the article, the program was discontinued three weeks before the September 11, 2001 
attacks due to the changes in priorities and the consolidation of U.S. intelligence authority. 


The "change in priority" consisted of the decision made by the director of NSA General Michael V. 
Hayden to go with a concept called Trailblazer, despite the fact that ThinThread was a working 
prototype that claimed to protect the privacy of U.S. citizens. ThinThread was dismissed and replaced by 
the Trailblazer Project, which lacked the privacy protections."? A consortium led by Science Applications 
International Corporation was awarded a $280 million contract to develop Trailblazer in 2002." 


2 hutp://www dictionary com/browse/terrorism, accessed on May 3, 2016. 

2" Gorman S (May 17, 2006). "NSA killed system that sifted phone data legally", Baltimore Sun = comments on the 
article extracted from EFF at https://www.eff.org/node/72605 on May 11, 2016. 

2" Shorrock T (March 26, 2013). "Obama's Crackdown on Whistleblowers”, The Nation, accessed from 

hitp:/ ww thenation.com/article/obamas-crackdown whistieblowers/axzz2WIISS2MU on May 11, 2016. 

5 phys.org (May 25, 2006). "NSA datamining pushes tech envelope", accessed from hitp://ohvs.org/news/2006- 
(05.nsa-datamining-tech-envelope.html on May 11, 2016. 

35 Business Wire (Oct 21, 2002). “SAIC Team Wins National Security Agency TRAILBLAZER Contract", accessed fram 
http://www.thefreelibrary.com/SAlC+TeamsWins+National+Security+Agency+TRAILBLAZER+ Contract 
3093081931 on May 11, 2016. 


‘Trailblazer was chosen over a similar program named ThinThread, a less costly project which had been 
designed with built-in privacy protections for United States citizens." ^? Trailblazer was later linked to 
the NSA electronic surveillance program and the NSA warrantless surveillance controversy. 


Several whistleblowers involved in the much cheaper ThinThread project which was purported to 
protect the privacy of US citizens, and who reported waste, fraud and abuse** = 27 in the TrailBlazer 
Project were later raided by the FBI 


Thought crimes (in the electronic age; also see pre-crime) 


‘Traditionally’, or rather as used in popular culture, thought crimes have referred to instances where 
people are prevented from voicing opinions which are politically incorrect or which others may 
potentially be offended by. In the present day in the West, complaints relating to thought crimes 
abound from those who wish to express racist, homophobic and/or sexist views — however, these are 
socially enforced norms and rarely, almost never, involve any sanction by use of any powers associated 
with the state unless actively promoting violence (or in some jurisdictions, ‘merely’ hateful attitudes) 
towards any group on such bases. 


The term thought crime was popularized in in the novel Nineteen Eighty-Four by George Orwell 
(published in 1949), where the job of The Thought Police (the secret police of the novel) is to uncover 
and punish thought crime. The Thought Police use surveillance and psychological monitoring to find and 
eliminate members of society who challenge the party's authority and ideology. 


Cases of theocracies and/or ideologically conformist (generally authoritarian) political entities (such as a 
nation or state) where outward conformity has been required abound in history — easily understood 
requirements for outward conformity such as not questioning the authority of a king, other dictator 
figure and/or specific political or social institution also abound historically. | do not deem it to be 
constructive to go about listing specific historical or present cases, but it should suffice to say that the 
range of ‘thought control’ may range from raised eyebrows in disagreement to lifelong torture. 


In the context of an age where electronic weapons are real, the concept of thought crimes needs to be 
updated. While the traditional view of what constitutes a thought crime should still involve considering 
the entire concept as morally repugnant — with some reasonable exceptions where clear, transparent 
and publicly available argumentation is put forward, and where there are at least occasional venues for 


279 Mayer 1 (May 23, 2011). "The Secret Sharer”, The New Yorker, accessed from 


http://www newyorker.com/magazine/2011/05/23/the-secret-sharer on May 11, 2016. 
35 Bamford 1 (2008). "The Shadow Factory", Doubleday, chapter "Trailblazer". 

5% Mayer J (2011) 

2 Mayer 1 (2011) 

5% Harris S (ап 25, 2011). “Indictment Continues Obama Administration's War on Leaks”, Washingtonian, 
accessed from htto://www washingtonian.com/2011/01/25/indletment-continues-obama-administrations.war-on. 
leaks on May 11, 2016. 

37 Nakashima E (July 14, 2010). "Former NSA executive Thomas A. Drake may pay high price for media leak”, The. 
Washington Post, accessed from http://www. washingtonpost.com/wp- 
<dyn/content/article/2010/07/13/AR2010071308992,html on May 11, 2016. 


{good-faith open debate in any absence of any social or formal reprisal for taking any position — thought 
crimes in the electronic age are an entirely different issue. 


In instances of theocracies and/or ideologically conformist (generally authoritarian) political entities, it 
has always been sufficient to outwardly display conformity, while retaining complete cognitive liberty to 
privately dissent within the freedom of one's own mind. In the age of electronic weapons, freedom of 
conscience and cognitive liberty is significantly threatened in a manner that goes well beyond ‘merely’ 
requiring outward conformism. Any such notion of thought crimes in the electronic age should be 
strictly prohibited — among other things, it should be considered as desirable that some people 
(conditional on having a strong moral compass and/or mastery of anti Vg techniques) may, at 
times, wish to explore a variety of otherwise ‘unacceptable’ thoughts, actions, etc., within the confines 
of their own mind, in order to understand human consciousness, the human condition, and the 
potential for ‘deviance’ more fully, and should expect to be able to do so in a complete absence of 
external monitoring of such intellectual inquiry which would constrain their perceived freedom of such 
pursuits, including an expectation to be free from externally directed cognitive interference which may 
strive to surreptitiously persuade (brainwash) them into a preference for such ‘deviant’ streams of 
thinking or action, for the purpose of, say, psychiatric reprisal and/or blackmail 


Requiring outward conformism is very often morally repugnant itself — any actual or perceived 
requirement of inner conformity would be the greatest threat to individual and societal freedom ever 
{faced in the history of the planet, and that is not an exaggeration in the slightest. 


Transcranial magnetic stimulation: 


Transcranial magnetic stimulation (TMS) is a method used to stimulate small regions of the brain. 
During a TMS procedure, a magnetic field generator, or ‘col, is placed near the head of the person.** 
"rhe coil produces small electric currents in the region of the brain just under the coil via 
electromagnetic induction. The coil is connected to a pulse generator, or stimulator, that delivers electric 
current to the coi In addition to legitimate medical and health potential of such technologies, there 
may also be а civilian sector interest to demonstrate the potentials of neuroweapons and their threats. 


One discovery in the civilian "sector using such technology relates to an experiment where researchers 
discovered that a group which had the targeted brain region shut down reported 32.8% less belief in 
God, angels, or heaven, and were 28.5% more positive in their feelings toward an immigrant who 
criticised their country (reduced religious faith was also found). Clearly such technologies are not benign. 


29 NICE (Jan 2014). "Transcranial magnetic stimulation for treating and preventing migraine". 

2 Grappa, S, А Oliviero, А Eisen, A Quartarone, LG Cohen, V Mall, А Kaelin-Lang, T Mima, $ Rossi, GW Thickbroom, 
GW, РМ Rossini, U Ziemann,  Valls-Solé, HR Siebner (2012). "A practical guide to diagnostic transcranial magnetic 
stimulation: Report of an IFCN committee". Clinical Neurophysiology, 123 (5): 858-882. 

210 Miller, MC (July 26, 2012). "Magnetic stimulation: a new approach to treating depression?" Harvard Health 
Publications. 

?! Holbrook C, K izuma, C Deblieck, DMT Fessler and M lacoboni (Sept 4, 2015). “Neuromodulation of Group. 
Prejudice and Religious Belief”, social Cognitive and Affective Neuroscience, dol: 10.1093 scan/nsv107, 


Could an opposite effect be elicited, for MORE hostility against certain groups, or to promote 
additionally dogmatic subservience to a programmed ideological outlook? 


Torture (for this context, especially no-touch torture) 


Torture means any act or omission by which severe pain or suffering, whether physical or mental, is 
intentionally inflicted on a person (a) for a purpose including (i) obtaining from the person or from a 
third person information or a statement, (i) punishing the person for an act that the person or a third 
person has committed or is suspected of having committed, and (ii intimidating or coercing the person 
ог a third person, or (b) for any reason based on discrimination of 
any kind, but does not include any act or omission arising only from, 
inherent in or incidental to lawful sanctions. 


While torture breaks numerous laws in every country on the planet, 
the international legal framework is guided by The Convention 
against Torture and Other Cruel, Inhuman or Degrading Treatment 
or Punishment. 


Totalitarianism 


Totalitari 


im is a political system where the state recognizes no limits to its authority and strives to. 
regulate every aspect of public and private life wherever feasible, 


у 


Unique electric resonance frequencies (brain) 


This theory posits that every individual has a unique electric resonance frequency in their brain, and 
may be understood as one of the mechanisms whereby remote neural monitoring operates. However, 
itis altogether possible that this concept was planted by nefarious operatives who wish to instil fear and 
intimidation in the populace. Far more likely, rather more well understood (and often very ‘traditional’) 
means of identifying the location and identity of an individual are used, after which point advanced 
means of tracking and remote neural monitoring are applied. 


У 


Vision reconstruction: 


As early as 2011, civilian researchers at Berkley were encoding models which intercepted brain activity 
for the purpose of reconstructing visual imagery (in addition to predicting which words would be 
associated with those images/thoughts). This ci 


ian technique was based on fMRI imaging 22 
Voice of God (electronic weaponry) 


Refer to voice to skull or pulse-modulated electromagnetic radiations for some technical explanations. 
This is basically just a different word for the same thing. In applying these technologies, the perpetrating 
entity may seek to convince the target that it is the voice of God speaking to them. If the target can be 
persuaded to believe that this is true, they may ultimately believe that they are serving ‘good’ in 
following diverse orders, which, in fact, serve some particularly evil ends. For example, to convince the 
targets) that it is necessary to bring war upon some enemy in order to lead the pathway to heaven. Рог 
an extended period of time in Canada, in particular around 2013-2014, the ‘success’ of such an approach 
was apparent, until it because patently obvious that the whole thing was a work of pure evil, at which 
point the notion that "there is no choice”, etc., was promoted along the lines that citizens should believe 
that the ‘successful’ ambush in the psychological warfare (neurowarfare) had resulted in a situation. 
that was a completely done deal, along the lines of "resistance is futile" 


Voice to sku 


(a.k.a, Auditory disturbances): 


Voice to skull devices or V2K are nonlethal electronic weapons which include (1) a neuro- 
electromagnetic device which uses microwave (electromagnetic wave) transmission of sound into the 
skull of persons or animals by way of pulse-modulated electromagnetic waves; and (2) a silent sound 
device which can transmit sound into the skull of person or animals. NOTE: The sound modulation may 
be voice or audio subliminal messages. One application of V2K is use as an electronic scarecrow to 
frighten birds in the vicinity of airports. 


Microwave (electromagnetic wave) radiation pulses (frequencies roughly in the range of hundreds of 
MHz to tens of GHz) are transmitted to the individual, then, "upon absorption by soft tissues in the head, 


22 Nishimoto, S, A Vu, T Naselaris,Y Benjamini, В Yu and JL. Gallant (Oct 2011), “Reconstructing visual experiences 
from brain activity evoked by natural movies", Current Biology, 21(18), 1641-1646 


launches a thermoelastic wave of acoustic pressure that travels by bone conduction to the inner ear. 
There, it activates the cochlear receptors via the same process involved for normal hearing." Most 
likely, this involves use of a transducer to modify the spoken word into ELF audiograms, that are then 
superimposed on the pulse modulated microwave beam. 


Using ELF audiograms carried by a single pulse-modulated maser, subvocalized thoughts can be placed 
in the targeted individual's brain. This enables synthetic telepathy operators the ability to enter into 
conversations with the targeted individual to drive him/her mad or to bring up key words which will get 
the victim thinking about the (potentially falsely planted) information they wish to find. Visual cortex 
excitation potentials can also be broadcast into the victim's brain so that illusory images can be 
projected into their brain for a diversity of purposes according to the ‘needs!’ of the perpetrating entity. 


‘The specific interest of this term is that it describes how people can ‘hear voices’ (or even ‘hallucinate’ 
images) but not be hallucinating. The nefarious ends to which such technologies may be used may be 
understood by referring to the anti-Nazi anti-Brainwashing toolkit (very incomplete draft available) or 
reading up on targeted individuals in a variety of online locations. | am aware of some potential positive 
uses of such technologies. The people who wish to defend such arguments should step forward into the 
light and make them. | will not make those arguments for them. 


As early as 1995, the US military was on the verge of breakthrough with such technologies in the sense 
of modulating the electromagnetic pulses for the purpose of remotely communicating voices into the 
mind of a target 


w 


%3 Lin JC and Z Wang. "Hearing of microwave pulses by humans and animals: effects, mechanism, and thresholds", 
Health Physics, June 2007, 92(6):621-8. 

%4 Awarding Agency: Department of Defense; SBIR Contract Number: FA1624-95-C-9007; Title: Communicating Via 
the Microwave Auditory Effect; Principal Investigator: Mr. Brian Kohn; Company Name: Science & Engineering 
Assoc, Inc; 6100 Uptown Blvd NE; Albuquerque, NM 87110; Telephone Number: 505-884-2300; Business 
Representative: (empty); Project Period: empty; Project Amount: $739,995; Research Category: 


Monitoring/Analytical Accessed from https://www.sbir. gou/sbirsearch/detail/298760 on April 30, 2016 


War crime: 


A war crime is an act that constitutes a serious violation of the law of war (defined in the statute that 
established the International Criminal Court) that gives rise to individual criminal responsibility.” 
Examples of war crimes include intentionally killing civilians or prisoners, torture, destroying ci 
property, taking hostages, perfidy, rape, using child soldiers, pillaging, declaring that no quarter will be 
given, and using weapons that cause superfluous injury or unnecessary suffering ?* 


Whistleblower: 


A whistleblower is a person who exposes any kind of information or activity that is deemed illegal, 
unethical, or not correct within an organization that is either private or public. The information of 
alleged wrongdoing can be classified in many ways: violation of company policy/rules, law, regulation, or 
threat to public interest/national security, as well as fraud, corruption or tyranny. Those who become 
whistleblowers can choose to bring information or allegations to surface either internally or externally. 
Internally, a whistleblower can bring his/her accusations to the attention of other people within the 
accused organization. Externally, a whistleblower can bring allegations to light by contacting a third 
party outside of an accused organization. He/she can reach out to the media, government, law 
enforcement, or those who are concerned. Whistleblowers also face stiff reprisal/retaliation from those 
who are accused or alleged of wrongdoing, 


‘Third-party groups like Wikileaks and others offer protection to whistleblowers, but that protection can 
only go so far. Whistleblowers face legal action, criminal charges, social stigma, and termination from 
any position, office, or job. 


‘Two classifications of whistleblowing are private and public, depending on the type of organizations 
someone chooses to whistleblow on: private sector, or public sector. Both can have different results 
that depend on many factors. However, whistleblowing in the public sector organization is more likely 
to result in federal felony charges and jail time. A whistleblower who chooses to accuse a private sector 
organization or agency is more likely to face termination and legal and civil charges. Legal protection can 
be granted to protect whistleblowers, but that protection is subject to many stipulations. Hundreds of 
laws grant protection to whistleblowers, but stipulations can easily cloud that protection and leave 
whistleblowers vulnerable to retaliation and legal trouble. However, the decision and action has 
become far more complicated with recent advancements in technology and communication. 
Whistleblowers frequently face reprisal, sometimes at the hands of the organization or group which 
they have accused, sometimes from related organizations, and sometimes under law. 


Targeted individuals who experience electronic harassment are all potential whistleblowers. And 
hence, the interest to ambush them and brainwash or otherwise silence them before they have a clue 
what is going on. In addition to targeted individuals who appear to have been selected for non- 
consensual human experimentation, a rather unscientific analysis of targeted individual social 


25 Cassese, A (2013). "Cassese's International Criminal Law (3rd ed", Oxford University Press. pp. 63-66. 
26 Article 8 of the Rome Statute of the International Criminal Court. 


networks is strongly indicative that this group disproportionately involves people who are outspoken on 
issues of corruption in the nexus of politics and big business, who are strong advocates of freedom and 
civil liberties, and who tend to be peace advocates who promote good relations between genders, sexes, 
and ethnic/racial and/or religious groups. 


A recent study on whistleblowing shows that when you start listing all the protections that you give. 
whistleblowers, you start raising awareness of the risks and dangers and does more to deter 
than to encourage it — it recommends that rather than describing explicit protections 


offered from retaliation, organizations could instead more explicitly describe the organization's 


commitment to good corporate governance and ethical behaviour.” 


Ап electromagnetic wave of high energy and very short wavelength, which is able to pass through many 
materials opaque to light. This has absolutely nothing to do with the issues at play in relation to this 
glossary, but "X" was looking rather empty. Naturally, | sympathize with the empty feelings of the X, and 
thought this would be a much more homely entry than “X-rated”, a word relating to thoughts which 
have come to dominate the minds of those involved in the offending end of the psychological warfare in 
the electronic age, to an altogether unnatural degree. 


Y 


Yo-yo: 


If you can identify with many of these terms, you know what it’s like to be treated like a yo-yo. Build you 
up, break you down, build you up, break you down ... brainwashing, 


If you cannot identify with the above, please help to raise awareness about these issues so that 
electr 


weapons and neuroweapons as described in this glossary will cannot be used to treat you like 
а yo-yo (or worse) either. Learn to rapidly equalize your emotional self, but do not deny your emotional 
self. 


z 


Zersetzung: 
This entry primarily serves as a matter of historical interest and does not provide any additional 


information with regards to psychological warfare in the electronic age (neurowarfare). Clearly, the 


%7 Wainberg J and S Perreault (Spring 2016). "Whistleblowing in audit firms: Do explicit protections from 
retaliation activate implicit threats of reprisal?” Behavioral Research in Accounting, 28(1), 83-93. 


methods previously applied by the Stasi have become much more highly refined (especially as paired 
with neuroweapons) and broadly implemented in the present day, including in many countries with 
long-standing society-wide dedication to political freedom and freedom of expression. Of particular 
interest is that a) the truth DID come out, and b) the repressive political entities which used such tactics 
eventually collapsed in the face of widespread latent hate and feelings of resistance against the system 
that would do such things. 


Zersetzung (German; variously translated as decomposition, corrosion, undermining, biodegradation or 
dissolution) was a psychological technique of the East German secret police, the Stasi, and was used to 
silence political opponents. The "measures of Zersetzung”, defined in the framework of a directive on 
police procedures in 1976," were used in the context of so-called "operational procedures". They 
replaced the overt terror of the Ulbricht era. 


‘The practice of political repression in Zersetzung comprised extensive and secret methods of control 
and psychological manipulation, including personal relationships of the target, for which the Sta 
оп its network of informal collaborators," ће State's power over institutions, and on operational 
psychology. Using targeted psychological attacks the Stasi tried to deprive a dissident of any chance of a 
"hostile action". 


relied 


The Stasi, or Ministry for State Security, defined Zersetzung in its 1985 dictionary of political operatives 


"a method of operation by the Ministry for State Security for an efficacious struggle against 
subversive activities, particularly in the treatment of operations. With Zersetzung one can influence 
hostile ond negative individuals across different operational political activities, especially the hostile 
and negative aspects of their dispositions and beliefs, so these are abandoned and changed litle b 
litle, and, if applicable, the contradictions and differences between the hostile and negative forces 
would be laid open, exploited, and reinforced. 


The goal of Zersetzung is the fragmentation, paralysis, disorganization, and isolation of the hostile and 
negative forces, in order to preventatively impede the hostile and negative activities, to largely restrict, 
ог to totally avert them, and if applicable to prepare the ground for a political and ideological 
reestablishment. 


Zersetzung is equally an immediate constitutive element of "operational procedures" and other 


preventive activities to impede hostile gatherings. The principal forces to execute Zersetzung are the 
unofficial collaborators. Zersetzung presupposes information and significant proof of hostile activities 


72 Federal Commissioner for the Records of the State Security Service of the former German Democratic Republic. 
"Directive No. 1/76 on the Development and Revision of Operational Procedures - Richtlinie Nr. 1/76 zur. 
Entwicklung und Bearbeitung Operativer Vorgänge (OV', accessed from wnwwbstu.bund de/DE/Wissen/MIS- 
Dokumente/Downloads/Grundsatidokumente/richtine-1-76 ov.html on May 8, 2016. 

= Federal Commissioner for the Records of the State Security Service of the former German Democratic Republic: 
"The Unofficial Collaborators (IM) of the MfS”, accessed from 

http://www. bstu bund.de/EN/MinistryOfStateSecurity/UnofficialCollaboratorsOfMs/_node.html on May 8, 2016. 


planned, prepared, and accomplished as well as anchor points corresponding to measures of 


Zersetzung. 
‘The Stasi used Zersetzung essentially as a means of psychological oppression and persecution. Findings 
of operational psychology" were formulated into method at the Stasi's College of Law (at Potsdam 
Legal University - Juristische Hochschule Potsdam), and applied to political opponents in an effort to 
undermine their self-confidence and self-esteem. Operations were designed to intimidate and 
destabilise them by subjecting them to repeated disappointment, and to socially alienate them by 
interfering with and disrupting their relationships with others as in social undermining. The aim was to 
induce personal crises in victims, leaving them too unnerved and psychologically distressed to have the 
time and energy for anti-government activism." The Stasi intentionally concealed their role as 
mastermind of the operations.” Author Jürgen Fuchs was a victim of Zersetzung and wrote about his 
experience, describing the Stasi's actions as “psychosocial crime", and “an assault on the human 


Although its techniques had been established effectively by the late 1950s, Zersetzung was not defined 
as a scientific method until the mid-1970s, and only then began to be carried out in a systematic manner 
in the 1970s and 1980s.** It is difficult to determine how many people were targeted, since the sources 
have been deliberately and considerably redacted; it is known, however, that tactics varied in scope, and 
that a number of different departments implemented them. Overall there was a ratio of four or five. 
authorised Zersetzung operators for each targeted group, and three for each individual." Some sources 
indicate that around 5,000 people were “persistently victimised” by Zersetzung.” (Presumably the 
number could easily run into the hundreds of thousands or millions who were victimized as a part of the 
Zersetzung, since the vast majority of targeted individuals wouldn't have had a clue, but nevertheless 
would have gotten the message, and in a matter of some days or weeks would have "got the message” 


#0 Ministry for Security of State, Dictionary of political and operational work, entry Zersetzung: Ministerium für 
‘Staatssicherheit (Hrsg): Wörterbuch zur paltisch-operativen Arbeit, 2. Auflage (1985), Stichwort: ,Zersetzung', 
GVS JHS 001-400/81, p. 464. 

77 506 5 (1998). "Repressive Strukturen in der 582/008 ~ Analyse von Strategien der Zersetzung durch 
Staatsorgane der DDR gegenüber Bürgern der DDR. In: Materialien der Enquete-Kommission Überwindung der 
Folgen der SED-Diktatur im Prozef der Deutschen Einheit". (13. Wahlperiode des Deutschen Bundestages). Volume 
2: Strukturelle Lestungsfahigkelt des Rechtsstaats Bundesrepublik Deutschland bei der Überwindung der Folgen 
der SED-Diktatur im Prozeß der deutschen Einheit. Opfer der SED-Diktatur Eltenwechsel im öffentlichen Dienst, 
Justitielle Aufarbeitung. Part 1. Nomos-Verlags- Gesellschaft u. a. Baden-Baden 1999, ISBN 3-7890-6354-1, pp. 193- 
250. 
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pp. 78-31. 
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and became submissive, or in any case not persist in their freedom.) The College of Legal Studies had а 
comprehensive 50-раве Zersetzung teaching manual, which included numerous examples of its 
practice e 


It was applied against both groups and individuals. Methods against individuals include the following: 


©з systematic degradation of reputation, image, and prestige in a database on опе part true, 
verifiable and degrading, and on the other part false, plausible, irrefutable, and always degradin 
systematic organization of social and professional failures for demolishing the self-confidence of the 
individual; [... stimulation of doubts with respect to perspectives on the future; stimulation of 
mistrust or mutual suspicion among groups [..]; putting in place spatial and temporal obstacles 
rendering impossible or at least difficult the reciprocal relations of a group [..., for example by [..] 
assigning distant workplaces. — Directive No. 1/76 of January 1976 for the development of 
“operational procedures"? 


The naming of the present day Zersetzung is not available to the public. | believe it is roughly accurate to 
call it "Neurowar |: paid unprotection — ambush of civilians by rogue arms of the state". 


2% Potsdam Legal University -Juristische Hochschule Potsdam (1977). "Anforderungen und Wege für eine 
konzentrierte, offensive, rationelle und gesellschaftlich wirksame Vorgangsbearbeitung." 

7? Engelmann R and Е Joestel (2004). Grundsotzdokumente des MIS. In: Н Klaus-Dietmar 5 Suckut, T Grofibólting 
(Eds. Anatomie der Staatssicherheit: Geschichte, Struktur und Methoden. MfS-Handbuch. Teil V/S, Berlin, p. 287. 


Appendices: 


Please note that these appendices are not even close to being complete at present, and not been fact 
checked, edited for consistency, etc. They are provided for advanced informational purposes only. 
Please proceed to the next page. 


Appendix A: An exploratory list of potentially legitimate uses of electro 
weapons and related technologies 


al investi 


ıs (including counter-terrorism): Due to the possibility of planting a false memory, 
various forms of conditioning and brainwashing, etc., the principle of informed consent and the right to 
refuse to give potentially incriminating testimony should apply. Any individual whose rights of due 
process have been upheld should retain the right to refuse this advanced polygraph technology. 


1 understand that there will be demands from the security state to use such technologies for purposes of 
monitoring for ‘thought crimes’ of suspected individuals. The slippery slope in such cases, with 
particularly nefarious potential to degrade into use of pre-crime investigations, should absolutely be 
feared. However, | propose a sort of reasonable middle ground that might be acceptable to reasonable 
parties who do not actually wish to abuse such technologies. 


1) There should be no such thing as classified reasoning for the use of such technologies for 
‘monitoring, and treaties and agreements between countries should constrain and make transparent, 
not facilitate, the use of such technologies against the citizens of the respect second party countries. 
The public should have unconstrained, full and easy access to a full listing of ALL individuals being 
monitored using such technologies, including unconstrained, full and easy access to ALL documents 
and argumentation explaining the rationale, including unconstrained, full and easy access to ALL 
elements of evidence which have been used (with some reasonable considerations for protecting the 
identities, of those involved in collecting such evidence, for example to not have to mention anything 
more than the country where the alleged information was collected) to build up the rap sheet. As a 
general principle, previous criminal convictions should be generally be a pre-requisite to use of such 
monitoring technologies = it should be assumed that suggestive argumentation with regard to 
“national security’ or ‘public safety’ will be promoted successfully by agents of the security state. 


2) Use of such technologies should always be framed as the ultimate invasion of privacy, going 
infinitely further than merely bugging a phone or house or office, installing cameras in every room, 
following the individual absolutely everywhere, etc. As such, an explicit limit to the number of 
individuals who warrant such attention should be set (for example, at a total of 100 individuals 
nation wide) — changes in this number should only be possible with full disclosure to all known media 
outlets (independent or otherwise), NGOs, political organizations, think tanks and any other formal 
and informal ci 


society organizations, а full 6 months before any legislative decision is made. Any 
decisions should require formal legislative action, and any ability of unaccountable actors to apply 
such changes should not exist. Any efforts to intimidate, blackmail, etc. any organization or individual 
from reporting on and freely debating the proposed change should be matched with potentially 
highly punitive legal sanction (judges discretion should be prioritized). 


3) Efforts to brainwash or otherwise manipulate the cognition of the individual should be strictly 
forbidden with very punitive mandatory minimum sentences with full public disclosure even for 
individuals in the deepest and most secret arms of the state. 


4) Thought crimes’ shall at no time whatsoever be considered as illegal or warranting additional 
investigation, punitive measures, confinement, restrictions of freedom, or any analogous or related 
considerations under any sort of pre-crime violation — this is especially in consideration of the 
possibility that nefarious actors may try to suggestively or otherwise introduce these ‘thought crimes’ 
into the mind of the individual in order to legitimize the intrusion. However, if such monitoring 
reveals a concern that the safety of a specific individual or the public at large may be threatened, the 
concerned individuals and/or public should be non-hysterically informed in the absolute shortest. 
possible delay, and public safety officers should be deployed to the potential location of the incident 
to ensure safety. In cases where such monitoring gives the idea that the individual may be 
constructing any tools or weapons which may threaten public safety, evidence should be presented 
to a judge to obtain a warrant prior to any search of any private premises — in any other case ће 
present legal occupant of the premises shall retain the right to refuse entry with zero explanation, 
with a requirement that the occupant is explicitly informed of this right prior to entry, with the 
presumption of innocence prioritized in all such communications. 


Personal health: A variety of therapeutic applications of such technologies are already in the works, and 
presumably full disclosure of ‘classified’ technologies which lead to extremely rapid gains in the civilian 
sector, in particular for treating physical and/or mental health ailments. Individual consent must be 
paramount, and individual control over the apparatus should also be prioritized except in cases where 
an analogue of power of attorney in addition to recommendations of a licensed medical professional is 
formalized. 


Political protest seems to be trending towards violence: Send out EM waves which will elicit calm 
and/or tranquility in the population, without making any use whatsoever of individually targeted use of 
EM weapons. 


n riot: Send out EM waves which will elicit calm and/or fatigue in the population, without making 
any use whatsoever of individually targeted use of EM weapons. 


Public or private events, for purposes of promoting products or services, etc., or ideological, partisan 
and/or religious/spiritual, etc. views: None, with the exception of fully informed consent of all 
participants. Use of such technologies in the absence of fully informed consent, with suitable efforts to 
explain to any affected audiences the technical aspects of the effects in addition to the effects 
themselves, should be met by strict legal sanction, with a very high range for potential punishments, and 
essentially complete discretion of the judge to apply an appropriate level of punishment, with the 
exception of leaving a permanent record for the perpetrating entity. A legal requirement to disclose 
knowledge of use of such technologies should apply, with lesser punishments for failure to disclose. 


Situation of ‘just war’, following a formal declaration of war by at least one party (including 
reasonable analogues against non-state actors which are not yet covered under existing international 
law for such purposes): Send out EM waves, namely, synthetic telepathy, which seek to communicate a) 
understanding of legitimate grievances, if any, with a view to promoting inclusion in the political process 
to address such concerns by peaceful and non-majoritarian means, whether formally ‘democratic’ or 


otherwise, and b) the reality of any exaggeration and/or brainwashing which has led to the movement. 
becoming militant when (if) their legitimate grievances do not warrant an escalation towards violent 
reprisal or means of addressing the situation. 


Surveillance in active war zones or areas of heightened security concern: As evaluated by the US 
Army's Mission Impact through Neurotechnology Design (MIND) Lab at the Aberdeen Proving Ground, 
Maryland, sequences of imagery can be viewed by a human operator looking for anything out of the 
ordinary, such as a vehicle, someone digging by the side of the road, etc.. A computer can flag "of 
interest” for a more careful analysis of the image. This can be combined with eye tracking to further 


isolate the region of interest in the presented image. 


Appendix B: Alternative sources/perspectives; related advocacy organizations 


American Civil Liberties Union: www.aclu.org. For nearly 100 years, the ACLU has been our nation's 
guardian of liberty, working in courts, legislatures, and communities to defend and preserve the 
Individual rights and liberties that the Constitution and the laws of the United States guarantee 
everyone in this country. 


bigbrotherwatchingus.com: This site has somewhat of a hysteric tone (and justifiably so). However, it 
also has a great many links which detail a great number of reports which are 100% consistent with many 
of our worst fears of where things could be going (and have already gone). Among others, it includes an 
extensive list of patents relating to neuroweapons, many of which originating from the 1970s = in the 
case of contradiction between that site and this glossary, | believe the information and perspectives in 
the present document to be more accurate. 


Center for Cognitive Liberty and Ethics: www.cognitiveliberty.org. The CCLE is dedicated to protecting 
and advancing freedom of thought in the modern world of accelerating neurotechnologies. Their 
paramount concern is to foster the unlimited potential of the human mind and to protect freedom of 
thought. 


Electronic Frontier Foundation: www.eff.org. The Electronic Frontier Foundation is the leading nonprofit 
organization defending civil liberties in the digital world. Founded in 1990, EFF champions user privacy, 
free expression, and innovation through impact litigation, policy analysis, grassroots activism, and 
technology development. It works to ensure that rights and freedoms are enhanced and protected as 
our use of technology grows. 


Electronic Privacy Information Center: www.epic.org. EPIC is a public interest research center in 
Washington, DC. EPIC was established in 1994 to focus public attention on emerging privacy and civil 
liberties issues and to protect privacy, freedom of expression, and democratic values in the information 
age. EPIC pursues a wide range of program activities including policy research, public education, 
conferences, litigation, publications, and advocacy. EPIC routinely files amicus briefs in federal courts, 
pursues open government cases, defends consumer privacy, organizes conferences for NGOs, and 
speaks before Congress and judicial organizations about emerging privacy and civil liberties issues. 


European Symposium оп Non-lethal Weapons: www.non-lethal-weapons.org. A working group on non- 
lethal weapons that holds annual symposiums 


Federation of American Scientists: fas.org. The Federation of American Scientists (FAS) provides science- 
based analysis of and solutions to protect against catastrophic threats to national and international 
security. Specifically, FAS works to reduce the spread and number of nuclear weapons, prevent nuclear. 
and radiological terrorism, promote high standards for nuclear energy's safety and security, illuminate 
government secrecy practices, as well as prevent the use of biological and chemical weapons. The 
Google-powered search function on their website is a good source of high-quality science on many 
topics and terms defined and discussed in this glossary. 


Institute for Non-Lethal Defense Technologies: www.arl.psu.edu/INLDT. The mission of the Institute for 
Non-Lethal Defense Technologies is to promote, coordinate, and conduct interdisciplinary research and 
development of non-lethal concepts and technologies. 


International Center Against Abuse of Covert Technologies: www.icaact.org. ICAACT was created to 
bring awareness to the general public and the legal systems around the world about serious human 


rights abuses utilizing remote influencing technologies. Our aim is to obtain evidence. 


Mind Justice: www.mindjustice.org. A human rights group working for the rights and protections of 
mental integrity and freedom from new technologies and weapons which target the mind and nervous 
system. 


National Whistleblowers Centre: www.whistleblowers.org. Highly recommended for the perpetrators of 
illegal and evil activities that they have been brainwashed or forced into perpetrating. 


Stop Covert War: www.StopCovertWar.corm. An organization which primarily serves for networking and 
social support for victims of organized stalking, etc. A few hoops need to be jumped through before 
accessing the main content of their homepage. 


Targeted Individuals Canada: targetedindividualscanada.com. A site for activism, advocacy and 
networking for people who are targeted by organized stalking and electronic harassment as well as 
people who supports the TI community and who believe these criminal activities are a violation of 
human rights legislations in Canada and around the globe. 


The Electronic Surveillance Project: esurveillance.ist.psu.edu. Some links relating to the legal status with 
regards to electronic weapons. 


US Coalition Against Covert Harassment: uscach.org. Some good information on what's going on. But a 
closer reading of some releases demonstrates that its rather more dedicated to justifying the ultimate 
attack on freedom than the purported goal of whistleblowing — alternatively, there may have been 
some infiltration and they are essentially well meaning. Fine tune your sixth sense at this site. 


World Coalition Against Covert Harassment: worldcach.com. The Coalition against Covert Harassment 
(USCACH) is a not-for-profit organisation committed to raising awareness to the problem of non- 
consensual human experimentation using remote influencing technologies and techniques on the 
human mind and body. We propose clear ethical boundaries to regulate their use. 


Appendix C: Annotated bibliography of I) Key scientific articles or Il) Official 
statements on abilities in key technologies relating to neurowarfare and Ш) 
Books documenting/interpreting personal experiences. Also, IV) Movies which 
deal with related themes; V) Music which deals with related themes; VI) 
Changes in laws (USA) which have contributed to the ability to terrorize with 
limited legal recourse; VII) Known whistleblowers; VIII) Descriptions of offensive 
and defensive technologies available in civilian markets 


Not all of these articles, official statements, books, movies, songs, etc., are referenced elsewhere in this 
document. Some of them are more general discussions and others are more related to demonstrating 
general capacity or the desire of the state or other actors to develop and use such capacities. 


DK 


article 


Bawin SM and WR Adey (Jun 1976). "Sensitivity of calcium binding in cerebral tissue to weak 
environmental electric fields oscillating at low frequency”, Proceedings of the National Academy of 
Sciences of the United States of America, 73(6): 1999-2003. 


Electromagnetic fields are demonstrated to affect the calcium flows in chick and cat tissues. 
Maximum decreases occurred at 6 and 16 Hz (12-15%). Thresholds were around 10 and 56 V/m for 
chick and cat tissues, respectively. 


Justesen DR (Mar 1975). "Microwaves and behavior”, American Psychologist, 30(3): 391-401. 


Discusses the study of radio-frequency electromagnetic fields, especially microwaves, in psychology. 
Some fundamental principles of wave theory and historical developments in the field are 
summarized, and methodological and instrumentation issues are examined. It includes evidence and 
discussion of the demonstration of voice to skull (synthetic telepathy) technologies by researcher Dr. 
Joseph Sharp in 1973. 


Lin-Liu 5 and WR Adey (1982). "Low frequency amplitude modulated microwave fields change calcium 
efflux rates from synaptosomes”, Bioelectromagnetic,3(3):309-22. 


Rates of calcium (45Ca2+) flows between neural tissues were studied. When 16-Hz sinusoidally 
amplitude modulated 450-MHz microwave field (maximal incident intensity 0.5 mW/cm2, 
modulation depth 75%) was applied during the second phase, the rate constant increased by 38%. 
Unmodulated or 60-Нг modulated signals were not effective. 


4 statements or publ 


Ш) Books or ar 
psychological preparedness: 


les de 


g with these technologies, reported expe 


McKinney J (Dec 1992). "Microwave harassment and mind control experimentation”. Written by an ex- 
US Army Intelligence Officer, this brief document provides an overview of available technologies in 1992 
including their application in what is referred to as a ‘KGB mentality’. A description of some forms of 
harassment (and worse) used at that time is provided, in addition to objectives of said harassment. It 
should be noted that the content of this document is not easily verifiable, but is obviously believable by 
any targeted individual. 


White E (2000) 
Control Effects 


The State of Unclassified and Commercial Technology Capable of Some Electronic Mind. 

currently available from http://www.constitution.org/abus/mkt/uncom.htm. It is a 
pioneering work in elucidating on many of the more technical and sci-fi like events and technologies 
defined in this glossary. 


White E (Feb 2010). “Coping with the crime of organized stalking and electronic harassment”. This very 
concise book discusses many strategies to deal with the reality of organized stalking, electronic 
harassment, etc, including how to deal with it yourself, how to discuss it with people, how (or whether) 
to speak with authorities, collection of evidence, and other useful tidbits. 


IN) Movies which deal with related theme: 


Enemy of the State (1998): A lawyer becomes a target by a corrupt politician and his NSA goons when he 
accidentally receives key evidence to a serious politically motivated crime. Directed by Tony Scott; 
written by David Marconi; starring Will Smith, Gene Hackman and Jon Voight. 


The Sleep Room (1998): Based on a true story, this production relates the tale of two American lawyers 
who try to bring the U.S. government to its knees. In the early 1950s, the CIA funds a Montreal 
psychiatric hospital to do some research on mind control. Thirty-some years later, the patients want 
justice... Directed by Anne Wheeler; written by Anne Collins (book) and Bruce M. Smith; starring Leon 
Pownall, Macha Grenon and Nicola Cavendish. 


The Matrix (1999): A computer hacker learns from mysterious rebels about the true nature of his reality 
and his role in the war against its controllers. Directed by Lana Wachowski and Lilly Wachowski; written 
by Lana Wachowski and Lilly Wachowski; starring Keanu Reeves, Laurence Fishburne and Carrie-Anne 
Moss. 


Minority Report (2002): In a future where a special police unit is able to arrest murderers before they 
‘commit their crimes, an officer from that unit is himself accused of a future murder. Directed by Steven 
Spielberg; written by Philip K. Dick (short story) and Scott Frank (screenplay); starring Tom Cruise, Colin. 
Farrell and Samantha Morton. 


Control Factor (2003): An average everyman discovers he's the unwitting target of an ultra secret 
domestic black-op centering on mind control. Directed by Nelson McCormick; written by John Dombrow; 
starring Adam Baldwin, Elizabeth Berkley and Tony Todd. 


The Manchurian Candidate (2004): In the midst of the Gulf War, soldiers are kidnapped and 
brainwashed for sinister purposes. Directed by Jonathan Demme; written by Richard Condon (novel) 
and George Axelrod; starring Denzel Washington, Liev Schreiber and Mery Streep. 


Inception (2010): Based on a thief who steals corporate secrets through use of dream-sharing 
technology and who is given the inverse task of planting an idea into the mind of a CEO. Dream 
manipulation is also playing a major role in mind control programming. Directed by Christopher Nolan; 
written by Christopher Nolan; starring Leonardo DiCaprio, Joseph Gordon-Levitt and Ellen Page. 


A Good American (2015): Tells the story of the best code-breaker the USA ever had and how he and a 
small team within NSA created a surveillance tool that could pick up any electronic signal on earth, filter 
it for targets and render results in real-time ... This is the story of former Technical director of NSA, Bill 
Binney, and a program called ThinThread. Directed by Friedrich Moser; written by Friedrich Moser; 
starring William Binney, Thomas Drake and Edward Loomis. 


М Music which deals with related themes: 


М) Changes in laws (USA) which have contributed to the al 


Patriot Act (2002, many further extensions} 


Temporary elements which were permanently extended: 


ity to terrorize with limited legal recourse: 


Temporary elements which have been continuously extended but are not extended permanently 


National Defense Authorization Act (NDAA) 


Foreign Intelligence Surveillance Act (FISA, 1978} 


CFR-Code of Federal Regulations, here linked in Dept. of Health and Human Services’ Part 46, Protection 
for Human Subjects 


Informed consent is no longer protected (need to get the exact details on that with a line reference 
and quote) 


Here are the agencies to which it applies — the exceptions should be found in the relevant sections: 


7 CFR part 1с- Department of Agriculture 
10 CFR part 745 — Department of Energy 
14 CFR part1230 — National Aeronautics and Space Administration 


15 CFR part 27 — Department of Commerce 
16 CFR part 1028 — Consumer Product Safety Commission 

22 CFR part 225 - Agency for International Development 

24 CFR part 60 — Department of Housing and Urban Development 

28 CFR part 46 — Department of Justice 

32 CFR part 219 — Department of Defense 

За CFR part 97 — Department of Education 

38 CFR part 16 — Department of Veterans Affairs 

40 CFR part 26 — Environmental Protection Agency 

45 CFR part 46, subpart А – Department of Health and Human Services 

45 CFR part 46, subpart A— Central Intelligence Agency (by Executive Order 12333) 
45 CFR part 46, subpart А – Department of Homeland Security (by federal statute) 

45 CFR part 690 — National Science Foundation 

49 CFR part 11 — Department of Transportation 


VII) Known whistleblower 
Edward Snowden (NSA) 

Dr. Robert Duncan (СА) 
William Binney (NSA) 

J. Kirk Wiebe (NSA) 

Ed Loomis (NSA) 

‘Thomas A. Drake (NSA) 
Karen Stewart (NSA) 
Dennis Kucinich (US Congress) 

Jim Guest (Missouri State Representative) 

Julianne McKinney (US Army Intelligence Officer) 

Dr. John Hall (doctor specializing in anesthesiology and pain management) 
Dr. Richard Alan Miller (2) 


Carl Clark (alongside British Security Services) 


1 have not evaluated any of these. A) They aren't free. В) You'd need a sort of scientific method to 
evaluate them. С) I'm not sure how any of these observations can be attributed scientific or legal 
viability — you could just write down ANY numbers, no? Perhaps you could date stamp video recordings 
of the apparatus taking its measures, which also bothers me, because wouldn't THEY love to have such 
experimental measures collected FOR them? | emphasize that | have not tested any of these devices. 


For torture: 
Ultrasound Pain Field Guns and Sonic Shock Wave Generators: amazingl.com/ultrasonics.html 


These ultrasound pain field guns and generators can be tuned to target certain animals and 
unwanted human intruders. The effect does not cause injury but produces a debilitating highly 
discomforting feeling of nausea, disorientation and paranoia. 


Sonic Nausea Device: amazingl.com/ultrasonics html. 


Easily-hidden circuit produces a very annoying sonic wave that people feel, yet most do not hear, 
and cannot tolerate! Acoustic wave shape makes the source hard to locate. Great for ridding 
unwanted visitors, inside or out. Discreetly discourage unwanted gatherings, with radio control 
option allowing operation from up to 300' away. 


Invisible Pain Field Generator: amazing1.com/ultrasorics.html 


Shirt pocket-sized, spooks dogs and other animals, even reported to scare bears away and people 
too! Miniature electronic device intended for potential vicious dog and animal protection. May 
discourage human encounters. Also used for field research work [222]. Complex sonic shock 
waves are internally adjustable for maximizing on target subject. Operating frequency is 18-19kHz 
(right at the edge of human hearing). Sweep mode intensifies effect. Effective range of up to 25 
feet. 


2nd GEN Long Range Ultrasound Pain Field Guns with Higher Power Output 
amazingl.com/ultrasonics.htm! 


‘These handheld Ultrasound guns have many uses. They are portable and can flush out rats and 
other vermin in areas as silage bins, chicken coops, around dumpsters, etc. They can be used аз а 
survey tool for research with animals on the effect of this pain field, and serve to determine 
whether the user may want a more permanent installation and system to help control his 
problem. They can also be quite effective on people. 


Generation 2 Ultrasound Pain Field Generator with Radio Control, Special Issue Transducers and 
Focus Tubes for Long Range Concentrated Effect: amazing1.com/ultrasonics.htm! 


‘These high powered ultrasonic pain field generators are designed as directional sources of 
concentrated effect. They are intended for protecting areas such as gun rooms, garages or 


wherever a concentrated effect is necessary. Law enforcement installs multiple units on the roof 
of vehicles discouraging gathering of potential and unruly problem personal 


Microwave Cannon: www.amazing1.com/electrokinetic-guns.html. 


Uses gigahertz frequencies generated by a magnetron or higher powered virtual cathode 
oscillator, gyrotron or other exotic means. The higher the frequency the more beam directional 
control is possible. 


Electromagnetic Cannon/Mass Launcher: www.amazingl.com/electrokinetic:guns.html 


The Mass Launcher fires a 4-ounce projectile to a velocity capable of splitting a 1 x 2" pine board 
on impact. 


Defense: 


QuWave Defender: guwave.net/defender html 


The QuWave "Defender" produces a Scalar Field specially tuned to protect your body & brain. 
from "Psychotronic Attacks" and Electronic Harassment. 


Bugsweep's Electrostatic Active Shield System: bugsweeps.com/info/electronic harassment-html 


The Bugsweep's Electrostatic Active Shield System protects the targeted individual from directed 
energy attacks. The transmission panels emit an electrostatic energy that forms a protective field 
Any directed energy attack is deflected off this energy field giving the targeted individual the 
ability to get on-going relief. The Bugsweep's Active Shield System is powered by a custom- 
designed electrostatic transmission power supply. 


Meters and shielding products: www.lessemf.com 


A variety of (limited band sensitivity) EMF and other metres, in addition to some shielding 
products. 


In particular, it is not clear to me that these products will be particularly useful for accurate 
reading of pulse modulations. | emailed the company and they said, if | understand correctly, that 
the products could read the average energy of the pulse modulations, but said nothing which 
suggests that any products have advanced capacity to read the pulse modulations. 


Appendix D: Geneva Convention and Protocols in relation to the treatment of 
civilians — certain articles highlighted and extended/discussed in relat 


n to the 
present situation of neurowarfare 


The Geneva Convention and ensuing Protocols are not well developed for the purpose of neurowarfare. 
At present, this is the international legal framework relating to the conduct of war, and is declared to 
have universal jurisdiction decades after near unanimous ratification across the global community and 
no major complaints about the Convention as international law with regard to the conduct of war. 


The realities of neurowarfare are rather different than they were in 1949 (original Convention) or 1977 
(Protocols | and Il), or 2005 (Protocol Ill, at which point in time neuroweapons had significantly 
advanced but the existence of them continued to be formally denied). As such, the extent to which the 
analogue can be drawn between the Geneva Convention and universal jurisdiction over the conduct of 
warfare, and the conduct of neurowarfare, is not altogether clear. 


The following assembles international law relating to the treatment of civilians during warfare. While it 
is difficult to assert that the international community would agree that legal application of these 
principles should apply in the proposed manners in a context of neurowarfare, what is 10056 clear is 
that current conduct of neurowarfare is utterly antithetical to all established principles by civilized 
nations with regard to the treatment of civilians during offensive or defensive security operations. 


(This annex does not address the great multitude of domestic laws which are being violated in the 
testing and implementation of neuroweapons. National policies with regard to treatment of civilians do 
not have legal standing in the sense of legislative law, but are primarily derived from international 
treaties, namely the Geneva Convention and associated Protocols. Hence, the international legal 
framework appears to be the right place to look, considering the present difficulty faced by civilians in 
accessing the legal means of protection or redress in relation to severe violations of a great number of 
laws of warfare — in principle, if perhaps not in letter.) 


It is time for the international community to update treaties on laws of warfare. Technology has 
advanced significantly, and the current international legal framework is wholly unsuited for the task. In a 
context where ongoing official denial of neuroweapons which are patently in use at this very moment, 
this will certainly be an uphill battle 2? 


Protocol 1 (1977) 


Article 51 - Protection of the civilian population 


Эз The European Union has been making such calls since as early as 1999. As cited by E White (2000) from 
"Environment, Security, and Foreign Affairs" Resolution A40005/99, Minutes of 28/01/99 - Provisional Edition, 
European Parliament which includes the following articles ~ “Article 23: Calls on the European Union to seek to 
have the new ‘non-lethal’ weapons technology and the development of new arms strategies also covered and 
regulated by international conventions... ~ "Article 27: Calls for an international convention introducing a global 
ban on all developments and deployments of weapons which might enable any form of manipulation of human 
beings.” 


2- The ch ians, shall not be the object of attack. 
Acts or threats of violence the primary purpose of which is to spread terror among the civilian 
population are prohibited. 

3 - Civilians shall enjoy the protection afforded by this Section, unless and for such time as they 


in population as such, as well as individual ci 


take a direct part in hostilities. 
6 Attacks against the civilian population or civilians by way of reprisals are prohibited. 


8 – Any violation of these prohibitions shall not release the Parties to the conflict from their legal 


obligations with respect to the civilian population and civilians, including the obligation to take the 


precautionary measures provided for in Article 57. 


Article 52 - General protection of civilian objects 
1. Civilian objects shall not be the object of attack or of reprisals. Civilian objects are all objects 
which are not military objectives as defined in paragraph 2. 
2 - Attacks shall be limited strictly to military objectives. 


3 — In case of doubt whether an object which is normally dedicated to civilian purposes, such as а 
place of worship, a house or other dwelling or a school, is being used to make an effective 
contribution to military action, it shall be presumed not to be so used 


Article 56 - Protection of works and installations containing dangerous forces 


3 ~ In all cases, the civilian population and individual civilians shall remain entitled to all the 
protection accorded them by international law, including the protection of the precautionary 
measures provided for in Article 57. 


Article 57 - Precautions in attack 
2- With respect to attacks, the following precautions shall be taken: 
а) those who plan or decide upon an attack shall: 
i) do everything feasible to verify that the objectives to be attacked are neither civilians nor 
civilian objects and are not subject to special protection but are military objectives within the 
meaning of paragraph 2 of Article 52 and that it is not prohibited by the provisions of this 


Protocol to attack them; 
ii) take all feasible precautions in the choice of means and methods of attack with a view to 
avoiding, and in any event to minimizing, incidental loss of civilian life, injury to civilians and 


damage to. 
b) an attack shall be cancelled or suspended if it becomes apparent that the objective is not a 


in objects; 


military one. 
е advance warning shall be given of attacks which may affect the civilian population, 


3 - When a choice is possible between several military objectives for obtaining a similar military 
advantage, the objective to be selected shall be that the attack on which may be expected to cause 
n lives and to objects. 


the least danger to 


5 - No provision of this Article may be construed as authorizing any attacks against the ci 
population, sor objects 


Article 58 - Precautions against the effects of attacks 
The Parties to the conflict shall, to the maximum extent feasible: 
а) without prejudice to Article 49 of the Fourth Convention, endeavour to remove the civilian 


ins and ci 


population, individual ın objects under their control from the vicinity of military 
objectives; 

b) avoid locating military objectives within or near densely populated areas; 

с) take the other necessary precautions to protect the ci 


п objects under their control against the dangers resulting from military operations. 


ins and 


in population, individual 


Article 61 


For the purposes of this Protocol: 
2) “civil defence" means the performance of some or all of the undermentioned humanitarian tasks 


intended to protect the civilian population against the dangers, and to help it to recover from the 


immediate effects, of hostilities or disasters and also to provide the conditions necessary for its 
survival. These tasks are: 

i) warning; 

ii) evacuation; 

ili) management of shelters; 

iv) management of blackout measures; 

v) rescue; 

viii) detection and marking of danger areas; 

ix) decontamination and similar protective measures; 

xv) complementary activities necessary to carry out any of the tasks mentioned above, including, 

but not limited to, planning and organization; 
b) “civil defence organizations” means those establishments and other units which are organized or 
authorized by the competent authorities of a Party to the conflict to perform any of the tasks 
mentioned under sub-paragraph а), and which are assigned and devoted exclusively to such tasks; 
¢) “personnel” of civil defence organizations means those persons assigned by a Party to the 
conflict exclusively to the performance of the tasks mentioned under sub-paragraph а), including 
personnel assigned by the competent authority of that Party exclusively to the administration of 
these organizations; 


Article 62 - General protection 
1 ~ Civilian civil defence organizations and their personnel shall be respected and protected, 
subject to the provisions of this Protocol, particularly the provision of this Section. They shall be. 
entitled to perform their civil defence tasks except in case of imperative military necessity. 


2 - The provisions of paragraph 1 shall also apply to civilians who, although not members of civilian 
civil defence organizations, respond to an appeal from the competent authorities and perform civil 


defence tasks under their control, 


Article 64 - Civilian civil defence organizations of neutral or other States not Parties to the conflict and. 
international co-ordinating organizations 
1. Articles 62, 63, 65 and 66 shall also apply to the personnel and matériel of ch 
organizations of neutral or other States not Parties to the conflict which perform civil defence tasks 
mentioned in Article 61 in the territory of a Party to the conflict, with the consent and under the 
control of that Party". Notification of such assistance shall be given as soon as possible to any 
adverse Party concerned 


п civil defence 


Article 65 — Cessation of Protection 


1. The protection to which civilian civil defence organizations, their personnel, buildings, shelters 

and matériel are entitled shall not cease unless they commit or are used to commit, outside their 
proper tasks, acts harmful to the enemy.” Protection may, however, cease only after а warning 
has been given setting, whenever appropriate, a reasonable time-limit, and after such warning has 
remained unheeded. 


Article 66 — Identification 
1 - Each Party to the conflict shall endeavour to ensure that its civil defence organizations, their 
personnel, buildings and matériel, are identifiable while they are exclusively devoted to the 
performance of civil defence tasks? 
А - The international distinctive sign of civil defence is an equilateral blue triangle on an orange 
ground when used for the protection of civil defence organizations, their personnel, buildings and 


matériel and for civilian shelters. 


Article 75 — Fundamental Guarantees [this is still relating to civilians] 
1 - The following acts are and shall remain prohibited at any time and in any place whatsoever, 
whether committed by civilian or by military agents: 
a) violence to the Ме, health, or physical or mental well-being of persons, in particular 


i) torture of all kinds, whether physical or mental; 


228 This means that it would be necessary for a civilian protection organization in a context of psychological 
warfare in the electronic age, where primarily electronic weapons are used, to formally register with public 
authorities in order to enjoy related protections (or at least future access to sanctions against war crimes 
according to international treaties) - which is counterintuitive in the sense of already being civilians, but in any 
‘ease recommended. Here, I think itis sufficient to consider that the elected government can legally authorize such 
activities, considering that rogue actors (and related contractors) in the deep state are stil legally, constitutionally 
and contractually bound by the authority of elected officials. In case it's not obvious, the Geneva Convention is not 
perfectly suited to psychological warfare in the electronic age, where hostilities via use of electronic weapons are 
primarily turned on civilian populations within the same state as the violators of war crimes. 

122 And here, simply aiming to make publie the fact of the various war crimes being committed cannot possibly be 
construed as “harmful to the enemy", although indeed it runs contrary to their interests. And hence, any punitive 
measures in response to such efforts at disclosure of whistleblowing about use of neuroweapons which primarily 
target civilians should be considered as war crimes. 

23 Which implies that some sort of badge, such as “ant-brainwashing league" or “ABL” should suffice. 

® In other words, this is precisely the shape of the badge/stickers that should be adopted. 


b) outrages upon personal dignity, in particular humiliating and degrading treatment, enforced 
prostitution and any form of indecent assault; 

d) collective punishments; and 

e) threats to commit any of the foregoing acts. 


Article 76 — Protection of women 
1- Women shall be the object of special respect and shall be protected in particular against rape, 
forced prostitution and any other form of indecent assault.” 


Article 77 - Protection of children. 
1 = Children shall be the object of special respect and shall be protected against any form of 
indecent assault? 
2 — The Parties to the conflict shall take all feasible measures in order that children who have not 
attained the age of fifteen years do not take a direct part in hostilities?” and, in particular, they 
shall refrain from recruiting them into their armed forces? 
3 - ... children who have not attained the age of fifteen years take a direct part in hostilities and fall 
into the power of an adverse Party, they shall continue to benefit from the special protection 
accorded by this Article? 


Article 87 ~ Duty of commanders 
1. The High Contracting Parties and the Parties to the conflict shall require military commanders, 
with respect to members of the armed forces under their command and other persons under their 
control, to prevent and, where necessary, to suppress and report to competent authorities 
breaches of the Conventions and of this Protocol. 
2 - In order to prevent and suppress breaches, High Contracting Parties and Parties to the conflict 
shall require that, commensurate with their level of responsibility, commanders ensure that 
members of the armed forces under their command are aware of their obligations under the 
Conventions and this Protocol. 


3 - The High Contracting Parties and Parties to the conflict shall require any commander who is 
aware that subordinates or other persons under his control are going to commit or have committed 
a breach of the Conventions or of this Protocol, to initiate such steps as are necessary to prevent 
such violations of the Conventions or this Protocol, and, where appropriate, to initiate disciplinary 
ог penal action against violators thereof. 


3 While difficult to prove, it is exceedingly obvious to those who have experienced it that use of electronic 
weapons to virtually and repeatedly rape someone is a severe violation and most certainly a form of “indecent 
assault”. Hence, these qualify as war crimes. 

7» It is patently obvious that children are not being spared in the context of psychological warfare which deploys 
electronic weapons. 

* itis clear that children are being recruited into the hostilities. However, the whole situation of psychological 
warfare in the electronic age remain elusive in terms of evidence that meets normal requirements for evidence. 
This is, however, indicative of war crimes. 

©з On this note, it seems unlikely that children are being deployed with access to these electronic weapons. 

* So be nice to the children no matter what, even if you are not a combatant equipped with neuroweapons. 


Article 89 — Co-operation 
In situations of serious violations of the Conventions or of this Protocol, the High Contracting 
Parties undertake to act, jointly or individually, in co-operation with the United Nations and in 
conformity with the United Nations Charter.” 


Article 91 — Responsibility 
A Party to the conflict which violates the provisions of the Conventions or of this Protocol shall, if 
the case demands, be liable to pay compensation. It shall be responsible for all acts committed by 
persons forming part of its armed forces. 


Protocol Il (1977) 


Article 4 — Fundamental guarantees 
1 - All persons who do not take a direct part or who have ceased to take part in hostilities“, 
whether or not their liberty has been restricted, are entitled to respect for their person, honour 
and convictions and religious practices. They shall in all circumstances be treated humanely, 
without any adverse distinction. It is prohibited to order that there shall be no survivors. 
2 - Without prejudice to the generality of the foregoing, the following acts against the persons 
referred to in paragraph 1 are and shall remain prohibited at any time and in any place whatsoever: 
а) violence to the Ме, health and physical or mental well-being of persons, in particular murder as. 
well as cruel treatment such as torture, mutilation or any form of corporal punishment; 
b) collective punishments; 
d) acts of terrorism; 
e) outrages upon personal dignity, in particular humiliating and degrading treatment, rape, 


enforced prostitution and any form of indecent assault; 
hj) threats to commit any of the foregoing acts. 


Article 5 — Persons whose liberty has been restricted 


2 - Those who are responsible for the internment or detention of the persons referred to in 
paragraph 1 shall also, within the limits of their capabilities, respect the following provisions 
relating to such persons: 


е) their physical or mental health and integrity shall not be endangered by any unjustified act ог 


omission. Accordingly, it is prohibited to subject the persons described in this Article to any 


medical procedure which is not indicated by the state of health of the person concerned, and 


29 Blah blah blah. The US has a veto. Otherwise Article 92 would be very interesting too. Then again, the power to 
‘exercise that authority is contingent upon appointment by the President and approval of the Senate, so there may 
be some hope (less so in the Senate, but it would be very politically difficult to refuse to approve an appointment 
that might be expected to agree with UN authority relating to war crimes committed against civilians, including a 
great number of American civilians). 

% and certainly, persons not equipped with any electronic weapons whatsoever and who have not used other 
‘weapons in the hostilities cannot possibly be deemed to have “taken part in hostilities”. Hence, this is indicate of 
war crimes, since non-combatants are protection under international law by this universally valid treaty. 


which is not consistent with the generally accepted medical standards applied to free persons 
under similar medical circumstances. 


Article 6 — Penal prosecutions"? 


1 - This Article applies to the prosecution and punishment of criminal offences related to the 
armed conflict. 


2. № sentence shall be passed and no penalty shall be executed on a person found guilty of an 
offence except pursuant to a conviction pronounced by a court offering the essential guarantees of 
independence and impartiality. In particular: 
а) the procedure shall provide for an accused to be informed without delay of the particulars of 
the offence alleged against him and shall afford the accused before and during his trial all 
necessary rights and means of defence; 
b) no one shall be convicted of an offence except on the basis of individual penal responsibility; 
c] no one shall be held guilty of any criminal offence on account of any act or omission which did 
not constitute a criminal offence, under the law, at the time when it was committed; nor shall a 
heavier penalty be imposed than that which was applicable at the time when the criminal offence. 
was committed; if, after the commission of the offence, provision is made by law for the 
imposition of a lighter penalty, the offender shall benefit thereby; 
d) anyone charged with an offence is presumed innocent until proved guilty according to law; 
е) anyone charged with an offence shall have the right to be tried in his presence; 
f) no one shall be compelled to testify against himself or to confess guilt ^^ 
5 - At the end of hostilities, the authorities in power shall endeavour to grant the broadest possible 
amnesty to persons who have participated in the armed conflict? 


Article 10 — General protection of medical duties” 


2© This largely pertains to the eventual prosecution of those responsible for hostilities which used electronic 
weapons against civilians, in the context of neurowarfare, for a diversity of war crimes in addition to violations of 
domestic law. 

* itis worth commenting that, the context of neurowarfare, the use of electronic weapons have completely, 
violated all of these principles. And hence, this constitutes a war crime. 

2 Difficult to accept. But indeed this is generally viewed as a guiding principle in conflict resolution. However, it 
makes me sick due to the problem of "moral hazard" because lower level war crimes violators, who could perfectly 
‘well have abandoned their posts at essentially any point in time, may feel that they cannot lose — if they win, the 
win, if they lose, they get away with it. Which, given the particular contexts of psychological warfare in the 
electronic age, primarily revolving around the use of electronic weapons for hostilities against civilians, seems like 
a specific clause which should be taken as lightly as possible ~ not out of vindictiveness, but due to the problem of 
moral hazard: it is too easy to get away with it unseen, and even lower level actors should not feel that they are. 
likely to get away with it in the instance that “their side” is found guilty of massive war crimes. 

25 This section strikes me as relevant because, in а context of psychiatric reprisal, many mental health 
professionals may have felt compelled to issue diagnoses contrary to both their better judgement from a strictly 
professional perspective and more specifically as contrary to the rules of medical ethics. However, it seems likely 
that this largely involved issuing believable threats rather than actual punishment, and it is difficult to establish 
"what the grey area i inthis regard. While this certainly constitutes a war crime, evidence would be difficult to 
achieve unless a large number of such professionals are willing to testify to such a situation. 


1. Under no circumstances shall any person be punished for having carried out medical activities 
compatible with medical ethics, regardless of the person benefiting therefrom, 

2. Persons engaged in medical activities shall neither be compelled to perform acts or to carry out 
work contrary to, nor be compelled to refrain from acts required by, the rules of medical ethics or 
other rules designed for the benefit of the wounded and sick, or this Protocol. 

3. The professional obligations of persons engaged in medical activities regarding information 
which they may acquire concerning the wounded and sick under their care shall, subject to national 
law, be respected. 

4, Subject to national law, no person engaged in medical activities may be penalized in any way for 
refusing or failing to give information concerning the wounded and sick who are, or who have been, 
under his care. 


Article 13 — Protection of the civi 
1. The civilian population and individual ch 
arising from military operations. To give effect to this protection, the following rules shall be 
observed in all circumstances. 

2, The civilian population as such, as well as individual civilians, shall not be the object of attack. 
Acts or threats of violence the primary purpose of which is to spread terror among the civilian 
population are prohibited. 
3. Civilians shall enjoy the protection afforded by this Part, unless and for such time as they take a 
direct part in hostilities.” 


in population 
ians shall enjoy general protection against the dangers 


Geneva Convention IV, 1949. 


Article 3. — In the case of armed conflict" not of an international character occurring in the territory 
of one of the High Contracting Parties, each Party to the conflict shall be bound to apply, as а 


minimum, the following provisions: 


1 Persons taking no active part in the hostilities, including members of armed forces who have laid 
down their arms and those placed hors de combat by sickness, wounds, detention, or any other. 
cause, shall in all circumstances be treated humanely, without any adverse distinction founded on. 


race, colour, religion or faith, sex, birth or wealth, or any other similar criteria, 


To this end, the following acts are and shall remain prohibited at any time and in any place 
whatsoever with respect to the above-mentioned persons: 


2 While it is patently obvious that many civilians have been acting contrary to the interests of those initiating the 
hostilities (directed against civilians), in the sense of simply by trying to bring public attention to the realities of the 
electronic weapons-based neurowarfare, those who did not possess such weapons could not possibly be 
considered to have participated in “hostilities”, and thus are subject to protections (or at least avenues towards 
‘compensation and/or prosecution against war crimes violators) under this clause. Hence, this constitutes a war 
crime. 

2 And let's be clear, the defense departments responsible for the development of electronic weapons have ben 
referring to them as militarily-relevant weaponry for at least two decades now. 


а) violence to life and person, in particular murder of all kinds, mutilation, cruel treatment and 
torture; 


c) outrages upon personal dignity, in particular humiliating and degrading treatment; 


d) the passing of sentences? .. without previous judgment pronounced by a regularly constituted 
court, affording all the judicial guarantees which are recognized as indispensable by civilized 
peoples. 


Article 5 — [relating to treatment of an individual hostile to the security of the state, including the 
situation of an occupying power] 

In each case, such persons shall nevertheless be treated with humanity, and in case of trial, shall 
not be deprived of the rights of fair and regular trial prescribed by the present Convention. They 
shall also be granted the full rights and privileges of a protected person under the present 
Convention at the earliest date consistent with the security of the State or Occupying Power, as ће 
case may be. 


Article 31 
No physical or moral coercion shall be exercised against protected persons, in particular to obtain 
information from them or from third parties. 


Article 32 
The High Contracting Parties specifically agree that each of them is prohibited from taking any 
measure of such a character as to cause the physical suffering or extermination” of protected 
persons in their hands. This prohibition applies not only to murder, torture, corporal punishment, 
mutilation and medical or scientific experiments not necessitated by the medical treatment of a 
protected person, but also to any other measures of brutality whether applied by 
military agents. 


Article 33 
No protected person may be punished for an offence he or she has not personally committed, 
Collective penalties and likewise all measures of intimidation or of terrorism are prohibited 2^ 


Article 52 


2а Refer to psychiatric reprisal, a.k.a, political abuse of psychiatry. This amounts to a war crime. 

29 m pretty sure an effort to use electronic weapons for the purposes psychological torture (etc. in a 
psychological warfare with the objective of completely brainwashing every non-supporter counts as attempted 
‘extermination. The option to just tow the line or keep your head down was never on the table — once branded as a 
targeted individual, three was no way to find out who is on the lst, how they got on the lst, and most especially, 
по means whatsoever to get off the list — submission to the brainwashing and/or non-consensual human 
‘experimentation was the only thing that was ever on the table. Hence, this constitutes a war crime. 

9 So, even in the absurd situation where one ls simply a civilian who is striving to do litle more than inform of the 
fact that there is a REAL war going on which primarily involves the use of neuroweapons against the civilians the 
perpetrators are indeed paid to protect, and this is deemed somehow as (an unarmed) “hostility” for the fact that 
it has negative strategic effect on the party which initiated the hostilities, what is obvious here is that reprisals 
against family, friends, co-workers, etc, and/or threats of such collective punishment, constitute a war crime. 


All measures aiming at creating unemployment or at restricting the opportunities offered to 
workers in an occupied territory, in order to induce them to work for the Occupying Power, are 
prohibited. 


Article 54 
The Occupying Power may not alter the status of public officials or judges in the occupied territories, 
or in any way apply sanctions to or take any measures of coercion’ or discrimination against them, 
should they abstain from fulfilling their functions for reasons of conscience. 


Article 65 
The penal provisions enacted by the Occupying Power shall not come into force before they have 


been published? and brought to the knowledge of the inhabitants in their own language. The 


effect of these penal provisions shall not be retroactive.”** 


Article 71 
No sentence shall be pronounced by the competent courts of the Occupying Power except after а 
regular trial Accused persons who are prosecuted by the Occupying Power shall be promptly 
informed, in writing, in a language which they understand, of the particulars of the charges 
preferred against them, and shall be brought to trial аз rapidly as possible. 

The notification shall include the following particulars: 
а) description of the accused; 
b) place of residence or detention? 


% As many targeted individuals are aware, a certain feature of the organized stalking, slander, electronic. 
harassment, etc, is to negatively affect their economic and working opportunities, with the dual objectives of a) 
depriving them of resources and credibility, and b] in at least some cases to make them feel like the only way they 
will be safe to work is to go work Гог the nefarious perpetrators who initiated the hostilities. Admittedly, the logic 
is tenuous given the specific features of the conflict, but this type of strategy is indeed considered as a war crime. 
© It should be rather obvious than an implicit or explicit threat of lifelong psychological torture via electronic 
harassment and neuroweapons would constitute coercion. As things come to light and the reality of these 
neuroweapons are made plainly obviously to the general public, there is little doubt that at least some public 
officials will Бе willing to take a short hit to their pride, and have the strength of character to describe the specific 
mature of the intense coercion they faced in this case of neurological warfare. Hence, this constitutes a war crime. 
* Of course, the specific thought crimes deemed as infringements by the initiators of hostilities in this context of 
neurowarfare were never made explicit in any forum whatsoever, let alone published or made available to the 
public in any manner whatsoever. And hence, this constitutes a war crime. 

25% Even assuming that one might, їп some sick manner, have been assumed to have been obliged to figure out the 
sick games and figure out what the new "rules" were intended to be AND also wanted to follow those rules after 
figuring them out, the general rule of “once on the lst always on the list” seems to apply. Hence, this constitutes а 
war crime. 

#5 In this context of neurowarfare, remotely delivered "sentences" involving psychological and even physical 
torture, including levels of monitoring which go well beyond that experienced in any prison, are implemented with 
а complete absence of any due process, any ability to know the specific charges laid, any ability to present any 
defense, no statements other than those which imply guilt are taken as relevant, etc. In other words, this most 
certainly constitutes a war crime, in addition to contravening established domestic laws. Hence, a war crime. 

7^ This description is only ever provided to perpetrators charged with various forms of degrading harassment and 
torture. Hence, a war crime. 

7 This is widely communicated to perpetrators charged with various forms of degrading harassment and torture. 


c) specification of the charge or charges (with mention of the penal provisions under which it is 
brought); 

d) designation of the court which will hear the case; 

e) place and date of the first hearing." 


Article 73 
A convicted person shall have the right of appeal provided for by the laws applied by the court.” 
He shall be fully informed of his right to appeal or petition and of the time limit within which he 
may do so: 


Article 74 


Representatives of the Protecting Power shall have the right to attend the trial of any protected 


person, unless the hearing has, as an exceptional measure, to be held in camera .. ** 


Article 78 
The Detaining Power shall, as far as possible, accommodate the internees according to their 
nationality, language and customs. 


Article 83 


258 This is never specified in any form whatsoever. In fact, the kangaroo court process mostly involves mining the 
brain of the individual to find anything whatsoever that they might feel guilty about (and may extend to planting а 
false memory to be able to elicit a forced “confession”), and then claiming whatever that was to have been the 
specific charge or reasoning for the treatment — in part, this serves as an effort, in conjunction with continuously 
applied means of conditioning and brainwashing, whether "traditional" or via neuroweapons, to try to convince 
the victims on the opposite end of the hostilities that neurowarfare is not even taking place, and that perhaps they 
are mostly mentally ill, but most certainly "deserved" whatever happened to them on the road to “self- 
improvement" (Le., complete brainwashing). Hence, a war crime. 

259 Continuous, at all times and places, with no notice whatsoever, perhaps preceded by planting a false memory 
prior to the beginning of the “investigation” (Le, torture and brainwashing). Hence, a war crime. 

25 There is not court. You're just guilty. No matter what. There is no defense to escape the punishment, except for 
accepting to be brainwashed = towing the line is not enough if one is still guilty of thought crimes, and hence the 
only non-torture option is to accept the brainwashing. This constitutes a war crime. 

2 It's difficult to mount an appeal when the charges are whatever they can persuade you to feel guilty about or 
whatever falsely planted memory they might try to elicit, never mind the fact that there is not court, et alone 
means of appeal - you committed a thought crime, and the thought crime is record by means of recording Al- 
learned and calibrated electromagnetic brain waves (like a remote EEG), and serves as evidence of “guilt” and the 
necessity of punishment until complete submission to the brainwashing is assured, and complete. Moreover, no 
‘evidence in support of innocence has any relevance whatsoever, since they just move on to finding some other 
way to paint you as guilty, to “justify” the treatment, until you submit to the brainwashing. Hence, a war crime on 
a great many levels, 

%3 | repeat, there is no trial. Non-hostile civilians found "guilty" of thought crimes for their failure to submit to 
brainwashing. Another war crime. 

25 In this case, the internment is rather virtual, but it is far more oppressive than any traditional internment, 
because you do not even enjoy the privacy of your mind. There is no respecting of customs, rather endless. 
harassment, ridicule and disparagement about them. Until you submit to the brainwashing and stop committing 
thought crimes (or allow them to direct the thought crimes as they see fit, in order to build "evidence" of your 
morally depraved nature). Another war crime. 


The Detaining Power shall give the enemy Powers, through the intermediary of the Protecting 
Powers, all useful information regarding the geographical location of places of internment.” 


Article 93 
Internees shall enjoy complete latitude in the exercise of their religious duties, including attendance 
at the services of their faith, on condition that they comply with the disciplinary routine prescribed 
by the detaining authorities." 


Article 95 
The Detaining Power shall not employ internees as workers, unless they so desire." 


Article 99. 

ART. 99. — Every place of internment shall be put under the authority of a responsible officer, 
chosen from the regular military forces or the regular civil administration of the Detaining Power. 
The officer in charge of the place of internment must have in his possession a copy of the present 
Convention in the official language, or one of the official languages, of his country and shall be 
responsible for its application. The staff in control of internees shall be instructed in the provisions 
of the present Convention and of the administrative measures adopted to ensure its application.” 
‘The text of the present Convention and the texts of special agreements concluded under the said 
Convention shall be posted inside the place of internment... 


Article 100 
The disciplinary regime in places of internment shall be consistent with humanitarian principles, 
and shall in no circumstances include regulations imposing on internees any physical exertion 
dangerous to their health or involving physical or moral victimization” 


25% in this sense, having self-identified as a civlian-only enemy Power, it may be possible to make use of this 
treaty obligation to require that the location of all individuals targeted by neuroweapons be collected and 
diffused. Which, of course, would be a pathway to evidence, so it would surely be resisted heavily. 

25 Certainly, efforts to plant a false memory upon observing any remotely related tidbit in the matter of spiritual 
practice cannot possibly be considered as "complete latitude”. As an effort to completely subvert the religious 
faith and have the individual associate it with suffering, disgust, and other conditionings, this most certainly 
constitute a war crime. 

** ıt is essentially impossible to claim that the "until they so desire" part applies here when the alternative is 
endless psychological torture, neural monitoring, electronic harassment, etc., until one submits. 

%7 It is not clear to me whether the “place of internment” should be considered as the location of the remotely 
attacked, monitored, etc. civilian, or the location from which the “internment” is applied. Since article 95 indicates 
that the text of the Convention must be located as the location of internment, it seems logical that the “location of 
interment” is the location from which the neuroweapons are administered = hence, a failure of the ranking officer 
in the unit responsible for the “internment” is the one responsible to ensure that a subordinate is looking after 
following through on this article. This also implies that the domestic laws of the “location on internment” would 
also apply, bringing on a vast host of other legal infringements at the national level. 

%3 This would almost seem like quibbling given the present reality, but It is yet another violation of international 
law pursuant to universal jurisdiction. 

%3 Moral victimization, generally in supremely twisted and unjustified manner for purposes of intimidation, 
psychological torture and brainwashing is basically the modus operandi in this instance of clvilian-targeted 


Article 101 
Internees shall have the right to present to the authorities in whose power they are, any petition 
with regard to the conditions of internment to which they are subjected." 

They shall also have the right to apply without restriction through the Internee Committee or, if 
they consider it necessary, direct to the representatives of the Protecting Power, in order to 
indicate to them any points on which they may have complaints to make with regard to the 
conditions of internment”! 

Such petitions and complaints shall be transmitted forthwith and without alteration, and even if the 
latter are recognized to be unfounded, they may not occasion any punishment.” 


Article 102 
In every place of internment, the internees shall freely elect by secret ballot every six months, the 
members of a Committee empowered to represent them before the Detaining and the Protecting 
Powers, the International Committee of the Red Cross and any other organization which may assist. 
them. The members of the Committee shall be eligible for re-election. Internees so elected shall 
enter upon their duties after their election has been approved by the detaining authorities. The 
reasons for any refusals or dismissals shall be communicated to the Protecting Powers 
concerned.” 


Article 103 
The Internee Committees shall further the physical, spiritual and intellectual well-being of the 
internees.2”* 

In case the internees decide, in particular, to organize a system of mutual assistance amongst. 

themselves, this organization would be within the competence of the Committees in addition to the 

special duties entrusted to them under other provisions of the present Convention. 


neurowarfare. Yet another contravention of international laws relating to the conduct of war, under universal 
jurisdiction, 

© The authority whose power to which they are subjected is hidden, and hence any means of petition is 
impossible. Another contravention of the laws of war under universal jurisdiction 

27 Any point of complaint will be used as an indication of what is known to be effective for purposes of 
psychological torture and brainwashing. Not only are such complaints not heeded, they are used against the 
dvilian victim. Another contravention of the laws of war under universal jurisdiction. 

7” While the instance of complaint is not itself used to justify further psychological torture, t is absolutely the 
‘occasion of further punishment, as mentioned in the previous note. Another contravention of the laws of war 
under universal jurisdiction. Another contravention of the laws of war under universal jurisdiction 

2 This would seem to imply a) a right to sel-organize, and b) a right to know who ай the "internes" are in this 
context of neurowarfare. Yet another avenue towards evidence, which would surely be resisted vociferously by 
the nefarious entities, including those which are paid to protect the civilians they are attacking, 

7?" Extreme sleep deprivation, attacks on heart functioning and claims of use of directed energy weapons aside, 
the initiators of the hostilities seem well disposed towards getting exercise, although this may be a bluff to try to 
convince the “interns” that their well-being is at heart. However, with respect to spiritual and intellectual well 
being, this is essentially under highly refined means of psychological attack, with Al-supported informational 
mining and highly refined means of psychological torture geared towards intimidation, conditioning and 
brainwashing, used to undermine the spiritual and intellectual sense of self. Another contravention of the laws of 
‘war under universal jurisdiction. Another contravention of the laws of war under universal jurisdiction. 


Article 112 
The censoring of correspondence addressed to internees or despatched by them shall be done as 
quickly as possible. .. t shall be done in the presence of the addressee, or of a fellow-internee duly 
delegated by him." 


Article 123 
Without prejudice? to the competence of courts and higher authorities, disciplinary punishment 
may be ordered only by the commandant of the place of internment, or by a responsible officer or 
official who replaces him, or to whom he has delegated his disciplinary powers." 

Before any disciplinary punishment is awarded, the accused interne shall be given precise 
information regarding the offences of which he is accused," and given an opportunity of 
explaining his conduct and of defending himself?” He shall be permitted, in particular, to call 
"witnesses? and to have recourse, if necessary, to the services of a qualified interpreter. The 
decision shall be announced in the presence of the accused and of a member of the Internee 


Committee. 


When an internee is awarded a further disciplinary punishment, a period of at least three days 
shall elapse between the execution of any two of the punishments, if the duration of one of these is 
ten days or тоге. 22 


In the present situation of neurowarfare, any/all censorship and review of correspondence is done completely 
behind closed doors, with no clear indication whatsoever which communications are subject to additional scrutiny, 
deemed as “deserving” of "special attention”, ес. 

* An especially powerful oxymoron in the present instance of neurowarfare: “without prejudice". 

27” However, it appears as though numerous agents are empowered to deliver continuous punishment which is 
‘endlessly refined to the specific character of the victim of the initiators of the hostilities, including basically any and. 
all applications of neuroweapons as combined with more “traditional” methods of conditioning, brainwashing 
and psychological torture which are described in this text (and presumably others). Moreover, the "punishment" is 
"justified" on a kangaroo court basis, where any and everything can be twisted as “justification”, and, lacking even 
that, the initiators of the hostilities will use neuroweapons to try to force the victim into thought crimes which are 
then purported to be “justification” for the "punishment". However, the reality is that it is torture for the purpose 
‘of social control, not at the level of outward actions, but at the level of inner cognition. 

2 This is rarely provided. But, basically it is anything they can figure out the victim might feel remotely guilty 
about (so they can claim to be "good" in trying to help reform the victim = i.e. brainwash the victi). Falling to 
‘convince the victim that they “deserve” it in one regard, endless manipulations, planted thoughts, conditionings, 
attempted brainwashing, ete. are pursued in search of some notion of a reason why the "punishment" is 
"deserved" 

279 No defensive argumentation is ever of relevance. No specifications of charges are made. The initiators of the 
hostilities switch from one thing, to another, to another, in search of the remotest hint of any “justification”. 

%0 The only witnesses which are allowed are those which slander the victim. Any supportive testimony is 
completely irrelevant to the “proceedings” 

28 The “decision” is never announced. Rather, the initiators of the hostilities in this context of neurowarfare may 
simply wait a few seconds, minutes, days, weeks, or even longer, before stunning the victim with a repeat of the 
accusation, accompanied by projected images (or elicited memories, whether real, falsely planted or outrageously 
manipulated] and evoked actions/subvocalizations geared towards convincing the victim that they are indeed 
guilty of the "offense" in the kangaroo court. 

77 Targeted individuals, are often lucky if they get three minutes between punishment, let alone three days. 
Likely, a decent portion would give their pinkie finger to obtain a full three days with a 100% guarantee of peace 


А record of disciplinary punishments shall be maintained Бу the commandant of the place of 
internment and shall be open to inspection by representatives of the Protecting Power. 


Article 131 


Every death or serious injury of an internee, caused or suspected to have been caused by a sentry, 
another internee ог any other person, as well as any death the cause of which is unknown, shall be 
immediately followed by an official enquiry by the Detaining Power. "^ 


А communication on this subject shall be sent immediately to the Protecting Power." The 
evidence of any witnesses shall be taken,” and a report including such evidence shall be prepared 
and forwarded to the said Protecting Power. 


If the enquiry indicates the guilt of one or more persons, the Detaining Power shall take all 
necessary steps to ensure the prosecution of the person or persons responsible 2*7 


Article 140 


А Central Information Agency for protected persons, in particular for internees, shall be created in a 


neutral country.” 


Article 144 


(of course, this would not be believed, so probably none would accept such an offer) = yet, they are dedicated to 
carrying on the struggle to make the reality of the present neurowarfare known. 

2 Considering the number of crimes committed in relation to administering the “punishments”, this would 
seem rather trivial in comparison, И not considering the fact that it is also the means by which to obtain. 
evidence. This is another tool in universal jurisdiction via which details on the enormous number and scale of 
offenses could be sought. 

2 Deaths to "internees”, whether explicitly elicited suicide, being driven to suicide by the promise of eternal 
torture unless submitting to brainwashing, or due to other applications of neuroweapons which affect 
physiological processes, are not only not investigated, they are completely ignored, written off as suicide, 
“accidents” (evoked actions, for example pose a great threat when driving, as does extreme sleep deprivation), or 
natural causes of death. 

%5 There is no communication in relation to the death. People who presently speak of the reality of neurowarfare 
are written off as mentally ill, which, among other things, allows the initiators of the hostilities to pretend like 
nothing at all is happening while they go about torturing, brainwashing and engaging in non-consensual human 
‘experimentation on victims of the hostile attack in this instance of neurowarfare. 

288 Evidence from witnesses which might pinpoint the situation of neurowarfare is guaranteed to be subjected to 
‘extreme slander or maligning of the identity of the witness, in the case that the witness cannot be intimidated into 
silence. Any witness putting forward such claims is liable to become highly targeted, if they are not already, by 
organized stalking, electronic harassment, continuous psychological attacks which make use of neuroweapons, 
ete 

+ Not only does it seem that it would be covered up, but indeed, certain victims of the initiators of the hostilities 
appear to have been marked for their end, for one reason or another, at least in some cases relating to generally 
pro-eugenics anti-socialist (е, Nazi) motives in relation to perceived “inferiors”. 

> This may be another means via which there is a requirement under international jurisdiction to release the 
names, etc., of all individuals targeted by the initiators of the hostilities in this instance of neurowarfare. 


ART. 144. — The High Contracting Parties undertake, in time of peace as in time of war, to 
disseminate the text of the present Convention as widely as possible in their respective countries, 
and, in particular, to include the study thereof in their programmes of military and, if possible, civil 
instruction, so that the principles thereof may become known to the entire population, 


Any civilian, military, police or other authoriti 


, who in time of war assume responsibilities in 
respect of protected persons, must possess the text of the Convention and be specially instructed 
as to its provisions.” 


Article 147 
Grave breaches to which the preceding Article relates shall be those involving any of the following 
acts, if committed against persons or property protected by the present Convention: wilful killing, 
torture or inhuman treatment, including biological experiments, wilfully causing great suffering or 
serious injury to body or health, unlawful deportation or transfer or unlawful confinement of a 
protected person, compelling a protected person to serve in the forces of a hostile Power™, or 


wilfully depriving a protected person of the rights of fair and regular trial prescribed in the present 
Convention 


Article 148 


No High Contracting Party shall be allowed to absolve itself or any other High Contracting Party of 
any liability incurred by itself or by another High Contracting Party in respect of breaches referred 
to in the preceding Article.: 


If it is not yet clear, upon having fully consumed this glossary, there should be no doubt that electronic 
weapons (neuroweapons) are weapons, and that existing international treaties which apply universally 
with respect to ch 


Ins have been broken, and a great number of war crimes committed. 


э This would be the clause under which it doesn’t matter if it's a technically “non-military” rogue arm of the state 
involved = any entity attached to the state, whether directly or as contractors, can be deemed as required to 
uphold the full text of the Convention and its additional Protocols, and are thus also subject to universal 
Jurisdiction regarding treatment of civilians. 

20 So, for example, threatening that "t will never end" and demanding to “get in”, is in violation of this article. 

**1 In other words, under universal jurisdiction, any state which includes rogue elements which operate under any 
element of secrecy to, at least temporarily, "get away with it, is statutorily obliged to take responsiblity for any 
liabilities relating to the enormous number of violations, especially those against civilians, in the present situation 
of neurowarfare. This would be an avenue via which compensation from the states which failed to prevent the 
atrocities can be pursued, 


Appendix E: Specific public safety objectives relating to such technologies 


(adaptations) 


Pursue an international declaration banning weapons which activate or deactivate the neural and/or 
biological processes of human beings, or which or are geared towards influencing those processes, by 
remote electronic means. 


Publish and pursue the passage of national-level legislation; criminalizing all non-consensual human 
experimentation, including all classified behavioural research; criminalizing all use of behaviour 
modification and monitoring weaponry against civilians, in particular in the absence of due process 
where any monitored individual will be made fully aware of the relevant details in a reasonable 
‘timeframe, for example within 6 months of the warrant being issued (in the case of any high-risk 
imminent threats, remote monitoring should be suspended and the individual brought in for formal 
‘questioning in full accordance with the right to not give incriminating testimony and to not be coerced). 


Not guilty by self defense against brainwashing 


This would attribute jury the right to find "not guilty by reason of self defense against 
brainwashing”, a defense which may in any case lead to a jury failing to “find guilty". This should 
serve as a powerful check, which, of course, would itself be highly constrained by the possibility 
‘that “guilty of murder" is always a possible outcome from a jury considering such a defense. The 
objective being to reduce or even eliminate the forms of harassment, gaslighting, etc. which is 
orchestrated to contribute to the annihilation of the self of any targeted individual, naturally, 
threats to such ends should not receive any protection under such considerations. Also, this right 
of a jury to find "not guilty by self defense" should not be applied to any lesser violence for 
instances of attempted protection or retribution in relation to crimes which are difficult to prove 
but known to be related to gaslighting and/or brainwashing, as it would not be desirable to 
encourage any legal spreading of violence within a society. 


Whistleblower rewards relating to liability of any activity which damages individuals and is related to 
ап activity of the government 


EA guaranteed MINIMUM percentage reward for any whistleblowing activity that leads to 
individual and/or class action suits against public officials who abuse their authority іп a manner 
that damages any number of individuals. For example, 10%, which would be a $100 million payout 
for a whistleblower (or to be shared among several whistleblowers) providing specific evidence 
contributing to the receipt of any monies paid out in related lawsuits. 


Mandatory prosecution of any individual in a position related to government activity and for which а 
certain threshold of lability has been exceeded 


In the event of any liability paid for by the government due to criminal infringements against 
individuals which involve both knowledge and intent, criminal liability of the responsible 
individuals shall be pursued, and an office dedicated to prosecuting such offenses shall be 


required to prosecute for any liability which exceeds $1 million. As an oversight, it should be made 
easy to strip such a prosecutor of their license to practice law if they are demonstrated to 
prosecute such cases insincerely. In cases of negligence, mandatory prosecution should be 
required at a much higher level of liability as assessed through the legal process. 


A law which explicitly describes various forms of gaslighting 


А diversity of gaslighting techniques should be made explicit in a law which leaves discretion to a 
judge to apply a punishment ranging moderate to life in prison. The general principles of 
gaslighting, namely, in an intentional strategy to make a person believe that they are crazy, that 
they have lost the ability to accurately identify the inputs of their senses, etc., when in fact they 
are perfectly sane and in control of their faculties, should be sufficiently broad to offer expansive 
protections against any methods devised at a future date to this end. Intelligence agencies, police 
and other official should be very explicitly NOT be excluded from criminal lability in this regard, 
whether as a part of domestic or international investigations. 


As a protection against false accusation where the complainant is in fact suffering from a 
deterioration of perceptual abilities, a test of memory, sight, sound, smell, etc., as applicable to 
the specific complaint, should be established. For example, the Cognitive Abilities Screening 
Instrument (CASI) could be used (Adequate protections in terms of excessively loose rules in this 
regard should also be addressed.) If the complainant fails such a test, the complainant must be 
able to easily access the option to repeat such a test while inside a Faraday cage which is 
equipped with monitors across the electromagnetic spectrum ranging from OHz to 100 GHz (to be 
advised upon by a study of threshold in a peer-reviewed publication made freely available to the 
public) 


А law which explicitly makes it illegal to go around repeating stuff said by the individual in any 
manner designed to screw with their head. 


With full recognition that in a free society, sometimes people will write, say, draw, etc., things 
that other people will disagree with and which may become the target of spirited debate: a) 
explicit recognition of the possibilty that infringements of privacy may lead to such things (define 
better) should be made, b) antagonistic debate should be focused on the topics rather more so 
than the individuals, and explicit recognition for the possibility that various forms of debate may 
degrade into intentional efforts to, not only make the speaker look bad, but to degrade their 
sense of self, screw with their cognition, most especially in ways known to be associated with 
brainwashing, mind influencing technologies, etc., .. OK, you get the idea. Don’t limit legitimate 
debate. But when people are organized stalking, and using this technique, in addition to other 
laws that it violates, there should be an additional law which makes it so exceedingly explicit that 
there should be no doubt whatsoever. 


А degree of consideration should be made for the right of individual members of the public to 
adopt a hostile and even insulting tone with regard to public officials, whether elected or 
otherwise. However, public service being a rather thankless and tough job as it is, especially at the 


higher level, it would be desirable to extend these protections to public officials in an explicit 
manner, with explicit instructions in the law that such violations against a public official must be 
particularly obvious and extensive, 


In consideration of the fact that such acts may be perpetrated by a large number of individuals, 
each one of which has done something that may otherwise seem innocuous, the principle should 
be established that ANY ONE of those individuals may be found legally culpable for the 
harassment, based on evidence of any pattern that other individuals had participated in. However, 
to protect against mere coincidence or the possibility of remote influencing technologies, the 
power of suggestion, etc., to lead to honestly accidental participation in such organized stalking, 
‘the victim must document at least one instance of informing the individual of the specific 
association or undesirable pattern (including violations of privacy), and if the perpetrator 
continues with ANY other pattern which the victim has documented to be applied subversively 
against them, this should be considered as at least sufficient to warrant charges. If the 
perpetrator tries to gaslight the victim in response, for example suggesting delusions, irrational 
paranoia, etc., additional charges relating to gaslighting should be applied. A non-police 
commissioner shall be established to process such complaints, and sufficiently transparent 
records should be made available for the public to assess whether charges are being pursued in a 
reasonable manner. 


Naturally, but also unfortunately, a much higher barrier must be established for public officials, 
because their regular interactions with the public imply a fair degree of likelihood that 
‘troublesome issues will come up repeatedly. 


Restrictions additional to liable slander may be warranted, namely, in the case where some 
assertion is in fact true, but eventually becomes applied in a manner that constitutes harassment 
which most reasonable people would believe to be unwarranted. For an example of a reasonable 
accommodation, a public official might reserve a few minutes for harassment and/or protest (this 
should not be perceived as a limitation of the right to protest in the general sense, but rather as а 
restriction relating to specific situations where a public official is making a public appearance, for 
example to speak on some topic of interest), after which point in time orderly progression of the 
public event should be ensured by public or private security if they are asked to do so. 


A law which explicitly makes it illegal to coercively force an individual to NOT hold a specific view. 


While speech may face some formal restrictions, namely in the area of libellous slander, hate 
speech which promotes violence, etc., any other means of coercion which is not EXPLICITLY 
sanctioned by law as a means to provide sticks against such views must be deemed as illegal. This 
should not be interpreted to mean that individuals will not face consequences for views expressed 
in public, for example lynch mobs which organize to fire someone who expresses a specific view. 
What is at stake here, is that any threats, intimidations, manipulations, etc., which are attuned to 
the psychology of the individual in a manipulative manner to try to force them to not hold that 
view, should be considered as illegal. This should not be viewed as any sort of limitation on the 


right to free speech in the sense of debate and argument in good faith, even when antagonistic 
and even offensive. However, calculated methods to screw with the mind, most especially via 
remote means or including any form of organized stalking or gaslighting, should meet stiff legal 
sanction. Specifically, there should be no basis for “thought crime” as any basis for any sanction 
whatsoever, and publicly expressed views which are offensive but not conducive to violence 
against any group based on race, gender, religion, etc., should not become the basis of any 
psychological warfare against this individual, as protected by criminal sanction against those who 
go too far. 


Outward conformity may be occasionally viewed as a target for influence. However, inward 
conformity shall receive the strictest of protections of law. Any use of remote monitoring 
‘technologies which may infringe on such inner liberties should be sanctioned by a very high 
mandatory minimum punishment, with full due respect for the fact that mandatory minimum 
penalties are not very effective for most classes of crimes. 


For the case of nations with satellite technologies, foreign civilians should have a right to seek 
justice on this basis, including un-infringed ability to have their situation remedied by determining 
the agent responsible for perpetrating the activity, and/or any real or imagined evidence which 
may have led to such treatment. In the case of imminent national security threats or 
investigations involving organizations believed to be a legitimate military threat or threat to public 
safety (generic “national interest” arguments shall be explicitly excluded), the opportunity shall 
always be afforded to have themselves removed from such monitoring. 


A law which explicitly makes it illegal to coercively force an individual to HOLD a specific view. 


Basically the same as the above. A law to ban trying to coerce people into holding a specific 
political view, for example through threats of psychological torture and/or invasive monitoring to 
persist until such communications or even THOUGHTS are adopted. With especially severe 
penalties when neuroweapons are applied. 


Application of conditioning mechanisms (to be considered as separate from diverse forms of 
argumentation or mere presentation of arguments on paper) to engage in thought reform 


Any means of communication which are designed to influence the individual's views, preferences, 
psychology, etc., which cannot be "turned off" and which are not optional for the individual (with 
reasonable exceptions for person-to-person counselling required as a part of some judicial 
judgments). With the exception of а lawful interrogation where the individual retains the right to 
refrain from any form of communication, implicit or otherwise (hence, use of neuroweapons also 
to be banned for such uses). 


An anti- “soul stealing” law 


No matter what errors a person has committed in their lives or how many times, no one should 
have their brain's contents downloaded and exploited, 


A law which bans any evidence produced by invasive brain monitoring tools 


A law which leads to immediate discarding of any case where law enforcement is found to have used 
any brain monitoring tools as a means of circumventing processes for warrants. 


A law which bans police from not disclosing informants. 


А law which explicitly prohibits the use of illegally collected information as a means of ‘parallel 
construction’, 


Some reasonable accommodations for anonymous tips should be made, but the nature of the 
evidence should be clear and persuasive to a reasonable person — if this is not made available to 
the judge ... (some level of banning information, throwing out cases ... discretion of judge should 
apply). Sufficient detail on the anonymous tip should be made available to persuasively convince 
‘that the tip was not in fact evidence collected via illegal means of surveillance. For example, the 
time, date and phone number of the caller (due process would apply were it deemed necessary 
for authorities to identify the name associated with that phone number or email address.) 


А law which explicitly prohibits the use of non consensual remote monitoring to try to collect 
information about what any individual thinks about any particular issue. This could be called “the 
anti-soul catching law” or the “preventing the end of inner freedom law". 


The privacy of mind should be sacrosanct. Any effort to remotely monitor opinions, thoughts, 
views, etc. should be explicitly banned. Moreover, any effort to interfere with such thought 
processes, for example to introduce certain views, any use of conditioned stimulus, etc., to 
engage in thought reform, in the process of any such monitoring, should be subject to additional 
penalties, namely, life in prison, since this amounts to trying to brainwash a person in a situation 
where not even outward conformity is sufficient, where efforts to establish inner conformity is 
also targeted 


‘The use of any such monitoring for law enforcement or national security laws, outside of active 
war zones which are associated with an active declaration of war (including against non-state 
actors) which explicitly identifies all parties involved, should be explicitly banned. The potential 
for any loopholes, including secret laws, secret treaties, etc, should be explicitly banned. 
Constitutional amendments to such purposes should be actively debated, which may seem 
unnecessary due to the existence of constitutional protections along these lines in most advanced 
countries, but it seems that the situation needs to be made rather more explicit. 


It is essentially impossible to imagine any such use of remote monitoring tools which could have 
anything other than nefarious ends, with objectives to a) remotely engage in thought reform, or Б) 
use such monitoring as a means to enforce inner conformity. 


A law explicitly prohibiting the use of evaluated potentials to establish what a person does or doesn't 
like 


Since the potential for cone g and brainwashing is obvious, any application of such 
information for the purpose of conditioning and brainwashing, or any form of non-consensual 
thought reform with the sole exception of face to face discussions as a part of mandatory 
counselling party to a judicial determination which is unaided by any electronic or wave-form 
technology whatsoever, should receive life in prison, as per ‘anti-brainwashing’ considerations. 


An anti-entrapment law. No loopholes. Mild solicitation to criminal acts should remain in the toolkit. 


It is clearly acknowledged that there is a different between simply offering the opportunity to 
commit a crime, such as soliciting a drug sale or sex with an individual who is KNOWN by the 
target to be a minor, and actively trying to convince the person that they should do it (say, 
begging the potential dealer, referring to some medical conditions that they really needed help 
with, or implying in ANY way that there may ANY form of reprisal for failing to follow through оп 
the act), perhaps even with a degree of coercion 


‘The first situation may be a reasonable part of the law enforcement toolkit, for example because 
а high suspicion of previous violations of law may have occurred but it is difficult to prosecute due 
to lack of sufficient quality evidence, or perhaps the target exhibits some predisposition to doing 
something. For example, a police officer may legitimately pose as a 13 year old online, being 
exceedingly clear that they are underage, and engage in communications which are increasingly 
suggestive, for example to the degree that they should meet in public and go to a motel. This 
would be much different than, say, actively trying to persuade the target that it is OK to do so, 
massaging their mind in ways to promote the acceptability of it, perhaps even remotely 
introducing such ideas via remote means, or use of any form of coercion or thought reform. In the 
second sort of case, not only should the defense of entrapment apply, as per existing law, but 
significant penalties should exist on the books for judges to use in cases of extreme abuse. 


їп cases relating to entrapment in relation to terrorism, any officer involved should a) do no more 
than offer access to weapons, and not be particularly encouraging in that sense, and b) should 
position themselves as LESS extreme compared to the average within the group. Any appearance. 
of adding to the extent of the radicalization of the potentially terroristinciined group or 
individuals should a) activate the entrapment defense, and b) open the door to the possibility of 
criminal sanction applied against the undercover officer. 


Due to the possibility that those who are paid to uphold public safety and the law may make use 
of individuals who are not officially law enforcement officers in order to circumvent any such laws, 
such a law should explicitly also apply to anyone who in any way is under the direct or implicit 
influence of law enforcement, including intelligence, with an additional requirement that any such 
individual categorically must be made aware of the explicit limitations on their activities and the 
potential criminal sanction for any violations. 


Liability to the taxpayer should be extremely limited in such cases, and the main anti-entrapment 
toolkit should be comprised of criminal sanction against any officer making use of such tools and 
any superior officer who should reasonably be expected to be aware of what was going on and 


failed to intervene and assert the norm of mild solicitation of criminal acts as a means of 
identifying a threat to public safety. 


A law which prohibits any public official from engaging in any form of blackmail whatsoever as a part 
of any investigation unless as a part of a formal deal which is communicated on paper and signed off 
оп by a superior official who faces criminal liability for any abuse occurring under their watch. 


It may be acceptable to say something like "we've got such and such dirt on you. We will consider 
lenience in prosecution if you can help us to nail this other guy.” However, it would be desirable 
to devise a law which both left a degree of latitude and also drew some fairly firm lines with 
respect to assistance in investigating serious crimes or criminal networks, and what essentially 
amounts to blackmail where a potential informant may be required to commit further crimes. In 
the case where commission of further crimes is going to be part of the investigation, a formal 
description of the crimes which are liable to be committed as a part of the investigation, and for 
which the informant will not face prosecution, should be made clear. For example, an informant 
may have to continue to deal drugs or even play some active role in a human trafficking 
organization. The timeframe for which this forgiveness applies should be made explicit, to a 
maximum of 6 months at a time. In the case that further formal approval cannot be made due to 
risk of discovery by the criminal network, it should be made 100% clear that non-prosecution 
cannot be assured. 


The main purpose of this law should be to prevent blackmail on the part of any public official, and 
to introduce anti-blackmail laws which primarily make use of criminal sanction but not monetary 
liability on the part of the taxpayer — but, to leave reasonable space to make use of insiders for 
the purpose of an investigation. 


Such a law should also formally prohibit recruiting any non-official, any civilian whatsoever, who 
is not already part of the network being investigated. In other words, a civilian who may belong to 
another criminal network, or who is in a good position to enter the targeted network, should be 
held to a variety of standards by fact of being given formal status as an officer, although clearly it 
would be desirable to have significant freedom to keep such details under wraps for some period 
of time — 2 years may be a reasonable period, with formal extensions thereafter. Among other 
things, this would enable the individual to benefit from a variety of protections by virtue of 
belonging to the unions which represent the organization they work for, a fact which would 
minimize the potential for blackmail and/or abuse of the informal situation of such an informant. 


A law which closes any loopholes which make it impossible for citizens to determine whether they 
may be on any sort of list. 


This law should require, with minimal reasonable exceptions for highly pressing matters of 
national security which must be formally reviewed by a judge and documented on paper and 
permanently stored, that a citizen may find out whether they are on any lists, and the specific 
reasons for being on any such list. This is a prerequisite to justice, in the sense of knowing any 


‘evidence’ against you, for the ability to defend oneself, for example against false accusations or 
accusations which essentially misrepresent the situation. 


Among other things, this may serve as somewhat of a protection against pre-crime principles 
which seek to use any algorithm to evaluate security threats at the level of individual (for example, 
which countries you visit, which articles are shared in social media, topics frequently discussed 
such as corruption or pro-peace perspectives, etc.) 


A law which expands the right to remain silent to remote neural monitoring 


Due to the risk that any sort of enemy may try to plant memories, massage memories, or 
remotely interfere with neural processes, the right to remain silent should receive strict formal 
protection. Moreover, a right to "turn off the airwaves” and the right for any individual to 
independently select which information and perspectives they will be exposed to (for example, 
the right to not pay attention in some mandatory class, which may lead to failing said class, and 
any sort of updated application relating to any new technologies), should receive strong formal 
protection. This should be upheld by strong penalties, since itis fundamental to cognitive liberty, 
but in practice it may have to be upheld by recognizing a human right wherein any and all citizens 
must be afforded access to technologies which may block any such uninvited signals. This should 
not be construed as any form of limitation on free speech, in the sense of a) traditional media or 
free speech which involves the purchase of advertising space which can be seen or viewed in 
public (where the option to ignore this speech is generally possible), b) or limitations any group 
which may wish to assemble in public for the purpose of expressing their views (reasonable 
limitations on protest for the purpose of not excessively interfering with normal routines in life), 
orc) limiting the right of any group to diffuse views online, with the exception that anti-spam laws 
shall be upheld and anti-subliminal messaging principles should be generally upheld. 


An anti-subliminal messaging law 


| believe that this is already a law in terms of advertising. This law should be extended to 
situations related to “street theatre”, where any individual or any/all individuals of any group who 
can be demonstrated to be creating distractions for the purpose of any subliminal layering in of 
subliminal messages, most especially for the purpose of classic conditioning, should be upheld 
vigorously. To prevent abuse of the law or protection against accidents, coincidence and/or 
external influences which lead individuals and/or groups to be participating in such subliminal 
messaging unaware to them, a single warning on the part of the victim should suffice. Namely, the 
victim should make known to the individuals who are knowingly or uknowningly involved in the 
“street theatre” what they are involved in, and any further continuance whatsoever, for example 
timing a distraction in а way to cover up the subliminal messaging, should be considered as 
evidence which may attract criminal sanction. The individuals performing the subliminal 
messaging should receive much more stringent penalties than those involved in the distraction, 
since it should be safe to assume that they are far more likely to have good knowledge on the 
intended effects of the attempted programming. 


In such situations, those who try to malign the complainant as mentally ill, or otherwise discredit 
those who merely assert such a claim, should be liable for both civil and criminal treatment. 
Reasonable considerations in the matter of legal/social defense should be upheld as a general 
matter of practice. 


Ап ombudsman of some sort should be established to ensure any failure of police to proceed with 
investigations or charges under such laws. 


A database to maintain complaints against specific individuals relating to organized stalking 


Due to issues of coincidence, accidents, ete., a database should be maintained of all complaints in 
relation to gang stalking. Video evidence should be prioritized for such complaints. The identity of 
the complainant must be disclosed to file such a complaint, the time, date and location of the 
incident should be recorded, and ... somehow some measure to empower citizens to require 
disclosure of the identity of the perpetrator should be allowed for. A reasonable protection 
against abuse of this last principle may be for the alleged perpetrator to have to disclose ID, but 
be allowed to demand the right for the police to evaluate the alleged evidence prior to being 
required to disclose ID. In any eventual interaction with police, any effort to suggest that the 
complainant is mentally ill, delusion, or anything whatsoever which may contribute to a 
psychiatric reprisal, should empower the complainant to demand the name, ID, etc. of the police 
officer and a database of such complaints against any specific officer should be upheld. 


Citizens and foreigners alike should have an explicit right to easily, upon proof of identity, get the 
full record on any such complaints against them, in order to be able to set the record straight. Any 
such requests for information should be explicitly protected from any sort of reprisal, and no one 
but the requesting individual should be allowed to keep any form of data pertaining to such 
requests — i.e., any record of the transaction on the part of the state is disallowed, i.e., the state is 
not allowed to know who knows what they know about what the state has on them. Extensions to 
uphold this principle must be extended for any and all forms of remote neural monitoring. 


A law which makes violations of law by any police, law enforcement, intelligence, ETC., official 
explicitly subject to criminal, rather than solely civil, sanction. 


If a civilian is subject to criminal sanction for an act, so should any non-<ivilian. Any law which 
applies specifically to non-civilians should attract similar, or stronger, but never lower, ranges of 
criminal sanction than a roughly similar form of act perpetrated by a civilian. For example, the 
criminal sanction against a civilian who uses a remote neural monitoring technology to remotely 
spy on the activities of a public official, etc., should be subject to a similar criminal penalty as any 
individual working in any capacity whatsoever for the security state who uses any such technology 
in a manner other than formally sanctioned, documented, justified application of such 
technologies. Any proposed alteration of any laws which may be construed in any form 
whatsoever as any sort of loophole should mandatorily be diffused to all known media, NGO, 
religious, community and other related organizations which are entered into any public or 
security databases, no less than 6 months before any vote on the question may take place. 


Such loopholes should be mandatorily excluded from any sort of omnibus bills. Constitutional 
amendments to such ends may be required to uphold such a principle. Namely, any additional 
powers, any loopholes of any sort, which increase the potential scope of power (and hence abuse 
of power) of any state or state-connected or state-sanctioned entity to perform investigative tasks, 
whether against citizens or foreigners, should be subject to line-by-line debate and paragraph-by- 
paragraph votes. The clause to require 6 months prior expansive disclosure of any such proposal 
should be deemed to serve as protection against any legislative efforts to stonewall, effectively 
blocking the ability to use administrative or other means to delay off any such vote indefinitely. 


A law which introduces severe criminal liability for any failures to follow through on requests from 
properly authorized legislators. 


With full recognition that there are legitimate reasons to reduce the potential scope for leaks of 
sensitive information, etc., the supremacy of civilian and democratic rule should be recognized 
unambiguously. Namely, any failure by any arm of the security apparatus, or any individuals 
and/or contractors in any way connected to such activities, whether paid or otherwise, should be 
required to disclose information relating to the requests of legislators to provide information 
pursuant to any investigation. Reporting procedures to transmit such requests should be 
established throughout all such networks, whether formal or informal networks. Any failure to 
disclose information pursuant to such a request should attract a mandatory minimum sentence 
for any individuals employed in such positions (whether formally employed by the state or any 
sort of contractor) - the principle of command responsibility should be a guiding factor here, but 
should in no way be construed to limit the potential responsibility of lower level actors — and 
significant discretion should be allowed to the judiciary in relation to any such activities 
performed on a voluntary basis. This can be assumed to have a pro-whistleblowing dimension, 


A law which makes explicit that contractors of the state are subject to all the laws applying to formal 
employees. The "Anti-circumvention by contractor law — non-pro union edition". 


In relation to liability and responsibilities assumed of public sector workers, any contractors of any 
arm of the state, whether formally or informally defined, should be upheld to the standards of 
those who work directly under the state. This should not be understood as an expansion of rights 
to pensions, non-firing clauses, etc. in various contracts. Rather, the objective is to ensure that 
contractors are not hired to circumvent laws which constrain the activities of those in the employ 
of the state. Additionally, any case where an effort to circumvent such laws are applied, the 
principle of command responsibility should be a guiding factor, and decision makers who make 
use of such contracting means should be exposed to criminal liability for any such effort to 
circumvent laws in such а manner. Moreover, a whistleblower оп the part of any contractor 
should enjoy 100% immunity for any violation of law whatsoever committed prior to the 
disclosure, in the case that itis successfully demonstrated that a major consideration in the use of 
contracting out services was to circumvent constraints to those formally employed directly by the 
state the bar for such amnesty should be significantly lower than the bar for successfully 
convicting the decision maker responsible for the attempted circumvention of law. 


This consideration should not be viewed to expand any responsibilities of non-disclosure in any 
matter of classified information, or to serve as any sort of limitation of the right of contractors to 
speak freely to media, in public, online, etc. about their activities, with the exception of what is 
explicitly prohibited as a matter of what is explicitly deemed to be classified information. 


A law which explicitly empowers the president to make use of the military to secure any premises of 
any other arm of the state which is viewed to be in need of investigation. 


Ripe for abuse. Must be thought out correctly and full of anti-loophole considerations. Any 
associated investigative powers should be in the hands of Congress, the Senate, or equivalents in 
various nations. 


A law which enables the removal of any Supreme Court justice pursuant to a referendum. 


The bar should be VERY high. Say, 8056, and the trigger should not be easy to pull. Say, signed by 
10% of registered voters. The goal here is to prevent abuse of the constitution, for example in any 
case where the Supreme Court may authorize or turn a blind eye to activities which are 
OBVIOUSLY anti-constitutional, such as warrantless spy tapping of any sort. 


Significant distance between the easily manipulated public and the power to appoint judges 
should be upheld, 


A national holiday to remember the victims of state-complicit attacks on the innocent and to honour 
public officials and private citizens who have strived to free citizens from such terrorism. 


If there's not а day off, it’s unlikely that people will pay much attention. Perhaps renaming flag 
day, Victoria Day, and the like, would suffice. 


Appendix F: Specific national laws which are violated by application of the 
strategies and technologies described in this document, at a country by country 
level. Presentation of some potentially relevant precedents. 


The following request for legal advice was sent to the following individuals and organizations which may 
have the capacity to follow through with some law clerk assistance: 


Subject: Victims of harassment and torture designed for brainwashing seeking assistance to specify 
specific laws and precedents relating to their situation 


Hi, 
You may be in a great position to contribute to a resource that is likely to empower a great number 
of vulnerable people. 


Are you aware of the issue of "targeted individuals", gang stalking, electronic harassment, etc.? In 
short, this involves the use of a variety of "traditional" techniques used for brainwashing (mind 
influencing and thought reform strategies), combined with a new class of technologies which are 
being used as neuroweapons. A lot of this may seem unbelievable, so | have also attached a glossary 
of related technologies and strategies being used. Rest assured. This is not science fiction. 


The issue is this. 


vilians are being targeted with extensive mental torture which is designed to 
assert social control to silence individuals who are outspoken (I believe, mostly those who are critical 
about corruption, war, and the surveillance state), and are also being applied on an experimental 
basis against unfortunate individuals deemed to be of no value to society. 


The details following the body of this message describe the specific types of events and the intended 
effect on the victims. 


At first glance, this may seem like much ado about nothing, BUT if/when you can come to understand 
the ways in which this is applied 24/7 for the purpose of establishing complete domination over the 
cognition and potential actions of the individual, you should understand that this is a very serious 
issue and it will be well worth setting aside some time from your other urgent projects to help these 
targeted individuals by a) researching the specific laws in your country which pertain to such forms of 
harassment and torture, and b) relevant legal precedents with respect to such harassment and 
torture. Naturally, full acknowledgement will be offered to anyone who wants it. 


If time or specific expertise does not permit you to do so, please consider whether you may be able 
to recommend a student, colleague or acquaintance who may have an interest in such a vital issue of 
human rights and severe violations against liberty and self-determination. 


Nathan Weatherdon 
Translator and editor of economics research 
Teacher 

Targeted individual 


violate domestic and/or 


Types of events wi ternational legal and/or human rights principles, 
with a description of some effects these are intended to have on the targeted individuals which 
render these violations rather severe criminal infringements. 


1) Relating to social isolation 
a. False rumours, slander, etc. 

2) Threats of collection punishment, implementation of collective punishment 

3) Invasive monitoring, whether or not any warrant has been applied 

4} Monitoring in the absence of a documented reason 

5) Placing people on watchlists for no good reason 

6) Political persecution 

7) Trying to intimidate people out of expressing specific political views, not in the form of strong or 
even offensive counterargument, but in the sense of threats of psychological torture and/or 
invasive monitoring to persist until such communications or even THOUGHTS are abandoned. 

8) Trying to coerce people into holding a specific political view, for example through threats of 
psychological torture and/or invasive monitoring to persist until such communications or even 
THOUGHTS are adopted. 

9) Application of conditioning mechanisms (to be considered as separate from diverse forms of 
argumentation or mere presentation of arguments on paper) to engage in thought reform 

10) Any means of communication which are designed to influence the individual's views, 
preferences, psychology, etc., which cannot be “turned off” and which are not optional for the 
individual. With the exception of a lawful interrogation where the individual retains the right to 
refrain from any form of communication, implicit or otherwise. 

11) Criminal negligence — knowing someone is being harmed and doing nothing 

а. By police 

b. By medical professionals 

c. By agents of the security state 

d. Even those who did nothing, or just played along without trying to stop anything, in such 
positions of responsibility are guilty of criminal negligence 

12) Non-consensual remote monitoring of an individual's thoughts whether for the purpose of: 

a. Evaluating what an individual thinks about certain topics 
b. Designing strategies for thought reform of the individual. 
c. Actively engaging in efforts to manipulate the views, opinions, etc. of the individual 

13) Entrapment. (To my knowledge, this does not attract criminal sanction in most countries, 
however civil suits, i.e., lawsuits, are possible.) 

14) Death threats, threats of endless torture, etc., if you do not submit to the brainwashing and/or 
just do whatever they order 

15) Threats of collective punishment, for example to also harass various connections, family, friends, 
etc. , if you do not submit to the brainwashing and/or just do whatever they order 


Australia 


Organizations and individuals contacted to solicit a legal review on this situation 
- Law schools 
- Student legal organizations and clinics 
- Human rights organizations 
- Police training schools 
- Community organizations with missions relating to law 
- Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
- Websites where you can ask legal questions, specific to the country 


law 
Related judgments 
law 
Related judgments 
Military universities 


- Start with one 


Belgium 


Organizations and individuals contacted to solicit a legal review on this situation 
- Law schools 
= Student legal organizations and clinics 
- Human rights organizations 
- Police training schools 
- Community organizations with missions relating to law 
- Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
- Websites where you can ask legal questions, specific to the country 


law 
Related judgments 
law 
Related judgments 


Military universities 


Canada 


Organizations and individuals contacted to solicit a legal review on this situation 


-Law schools 
= Student legal organizations and clinics 

- Human rights organizations 

- Police training schools 

- Community organizations with missions relating to law 

- Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
- Websites where you can ask legal questions, specific to the country 


law 
Related judgments 
law 
Related judgments 
Military universities 
= Royal Military College, Kingston 
Denmark 


Organizations and individuals contacted to solicit a legal review on this situation 
- Law schools 
- Student legal organizations and clinics 
- Human rights organizations 
- Police training schools 
- Community organizations with missions relating to law 
~ Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
- Websites where you can ask legal questions, specific to the country 


Law 
Related judgments 
Law 
Related judgments 


Military universities 


European Union 


Organizations and individuals contacted to solicit a legal review on this situation 
-Law schools 


Law 


Student legal organizations and clinics 
Human rights organizations 

Police training schools 

Community organizations with missions relating to law 

Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
Websites where you can ask legal questions, specific to the country 


Related judgments 


Law 


Related judgments 


Military universities 


Start with one 


land 


Organizations and individuals contacted to solicit a legal review on this situation 


Law 


Law schools 
Student legal organizations and clinics 

Human rights organizations 

Police training schools 

Community organizations with missions relating to law 

Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
Websites where you can ask legal questions, specific to the country 


Related judgments 


Law 


Related judgments 


Military universities 


France 


Organizations and individuals contacted to solicit a legal review on this situation 


Law schools 
Student legal organizations and clinics 


law 


Human rights organizations 
Police training schools 

Community organizations with missions relating to law 

Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
Websites where you can ask legal questions, specific to the country 


Related judgments 


law 


Related judgments 


Military universities 


Germany 


Organizations and individuals contacted to solicit а legal review on this situation 


law 


Law schools 
Student legal organizations and clinics 

Human rights organizations. 

Police training schools 

Community organizations with missions relating to law 

Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
Websites where you can ask legal questions, specific to the country. 


Related judgments 


law 


Related judgments 


Military universities 


India 


Start with one 


Organizations and individuals contacted to solicit a legal review on this situation 


Law schools 
Student legal organizations and clinics 
Human rights organizations 


Law 


Police training schools 
Community organizations with missions relating to law 

Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
Websites where you can ask legal questions, specific to the country 


Related judgments 


Law 


Related judgments 


Military universities 


Start with one 


Netherlands 


Organizations and individuals contacted to solicit a legal review on this situation 


Law 


Law schools 
Student legal organizations and clinics 

Human rights organizations 

Police training schools 

Community organizations with missions relating to law 

Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
Websites where you can ask legal questions, specific to the country 


Related judgments 


law 


Related judgments 


Military universities 


New Zealand 


Organizations and individuals contacted to solicit a legal review on this situation 


Law schools 
Student legal organizations and clinics 
Human rights organizations 

Police training schools. 


law 


Community organizations with missions relating to law 
Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
Websites where you can ask legal questions, specific to the country 


Related judgments 


law 


Related judgments 


Military universities 


Start with one 


Russia 


Organizations and individuals contacted to solicit a legal review on this situation 


law 


Law schools 
Student legal organizations and clinics 

Human rights organizations 

Police training schools, 

Community organizations with missions relating to law 

Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
Websites where you can ask legal questions, specific to the country 


Related judgments 


Law 


Related judgments 


Military universities 


Spain 


Organizations and individuals contacted to solicit a legal review on this situation 


Law schools 
Student legal organizations and clinics 

Human rights organizations 

Police training schools 

Community organizations with missions relating to law 


- Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
= Websites where you can ask legal questions, specific to the country 


law 
Related judgments 
law 
Related judgments 
South Africa 


Organizations and individuals contacted to solicit a legal review on this situation 
- Law schools 
~ Student legal organizations and clinics 
- Human rights organizations 
- Police training schools 
- Community organizations with missions relating to law 
- Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
- Websites where you can ask legal questions, specific to the country 


Law 
Related judgments 
Law 
Related judgments 


Military universities 


Sweden 


Organizations and individuals contacted to solicit a legal review on this situation 
-Law schools 
- Student legal organizations and clinics 
- Human rights organizations 
- Police training schools 
- Community organizations with missions relating to law 
- Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
- Websites where you can ask legal questions, specific to the country 


law 


Related judgments, 


law 


Related judgments, 


Military universities 


Switzerland 


Organizations and individuals contacted to solicit a legal review on this situation 


law 


Law schools 
Student legal organizations and clinics. 

Human rights organizations 

Police training schools. 

Community organizations with missions relating to law 

Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
Websites where you can ask legal questions, specific to the country. 


Related judgments 


Law 


Related judgments 


Military universities 


United Kingdom 


Organizations and individuals contacted to solicit a legal review on this situation 


Law 


Law schools 
Student legal organizations and clinics 

Human rights organizations 

Police training schools 

Community organizations with missions relating to law 

Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
Websites where you can ask legal questions, specific to the country 


Related judgments 


Law 
Related judgments 
Military universities 


-  Startwith one 
United States 


Organizations and individuals contacted to solicit a legal review on this situation 
- Law schools 
= Student legal organizations and clinics 
- Human rights organizations 
- Police training schools 
- Community organizations with missions relating to law 
- Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 
- Websites where you can ask legal questions, specific to the country 


Law = Fourth Amendment: protects individuals from unreasonable searches and seizures 
Related judgments 


Law - Amendment 8 - Bail, fines, punishment. Excessive bail shall not be required, nor excessive fines 
imposed, nor cruel and unusual punishments inflicted. 


Related judgments 
Law- Montana law 45-5-203. Intimidation, 
Related judgments 


Law - Conspiracy Against Rights. Under federal law 18 U.S.C. 241: If two or more persons conspire to 
injure, oppress, threaten, or intimidate any person [... in the free exercise or enjoyment of any right or 
privilege secured to him by the Constitution or laws of the United States, or because of his having so 
‘exercised the same;... They shall be fined under this title or imprisoned not more than ten years, or 
both 


Related judgments 
Law = not sure which law was cited 


Dec. 30, 2008, Sedwick County, Kansas. Walbert vs. Redford (2). Redford threatens business associate 
with “jolts of radiation" after disagreement over a business deal, after which Walbert starts to feel 
electric shock sensations. The court issued an order of protection. 


Military universities 


Start with one. 


International 


Organizations and individuals contacted to solicit a legal review on this situation. 
Law schools 

Student legal organizations and clinics 

Human rights organizations 


Amnesty International: www.amnesty.org 
Human Rights Action Center: www.humanrightsactioncenter.org 

Human Rights Watch: www.hrw.org 

Human Rights Without Frontiers (HRW): www.hrwf.net. 

Office of the United Nations High Commissioner for Human Rights: www.ohchr.org. 
Human Rights Council: (no website, diplomatic channels only) 

United Nations Educational, Scientific and Cultural Organization (UNESCO) 
www.unesco.org 

US State Department Bureau of Democracy, Human Rights and Labor: www.state.gov 
Office of Democratic Institutions and Human Rights of the Organization for Security and 
Co-Operation in Europe (OSCE): www.osce.org/odihr 

Commission for Human Rights, Council of Europe: www.coe.int 

European Union Ombudsman: www.ombudsman.europa.eu 

European Commission Directorate for Employment, Social Affairs and Equal 
Opportunities: www.ec.europa.eu/social 

African Commission on Human and Peoples’ Rights: www.achpr.org 

The Asian Human Rights Commission: www.ahrch 


Police training schools. 
Community organizations with missions relating to law 
Sexual assault centres, domestic violence centres (may have awareness of organized stalking) 


Websites where you can ask legal questions, specific to the country. 


Law Torture. The United Nations Convention Against Torture, part 1 Article 1, defines torture as: ..any 
act by which severe pain or suffering, whether physical or mental, is intentionally inflicted on a person for 
such purposes as obtaining from him, or a third person, information or a confession, punishing him for an. 
act he or a third person has committed or is suspected of having committed, or intimidating or coercing 


him or a third person, or for any reason based on discrimination of any kind, when such pain or suffering. 
is inflicted by or at the instigation of or with the consent or acquiescence of a public official or other 
person acting in an official capacity. 


Signatories are required take effective legislative, administrative, judicial or other measures to prevent 


acts of torture in any territory under its jurisdiction. No exceptions, for example war, threat of war, etc., 


may be invoked as justification for torture. 


Related judgments 
law 

Related judgments 
Military universities 


- Start with one 


Appendix G: Remaining issues relating to the scientific validity of definitions of 
technologies and methods used, as constrained by the limitations of which 
research is presently available to the civilian sector - regardless of the enormous 
number of testimonials and personal experiences. 


1) The specific text of the loopholes in The Common Rule (USA) which may be interpreted as 
allowing violations of the Nuremberg Code, specifically in terms of non-consensual human 
experimentation, for example by intelligence agencies. 

2) Extending upon proven sector technologies in remote neural monitoring, specifically, 
that itis occurring at a much greater distance than demonstrated in the civilian sector, often 


believed to include the use of satellites, potentially complemented by on-the-ground relaying 
mechanisms. 

З) The number and/or extent to which the medical profession is a) aware of these technologies. 
and/or strategies and/or b) complicit in psychiatric reprisals — against those who speak openly 
about the use of such technologies and strategies, or who describe ‘symptoms’ which аге 
synonymous with the application of these neuroweapons. 

4) EEG cloning, EEG heterodyning 


it of cı 


Appendix H: Acknowledgements: ical reviews, editing, corrections of 


scientific explanations, research contributions, etc. 


First and foremost, any and all people who were speaking openly about this deserve genuine praise as 
heroes — at present, many have been sidelined and are deemed by many to be the least among us. | will 
avoid the temptation to get Biblical in discussing those who experienced psychiatric reprisal and 
became downtrodden, perceived as the least among us. This is because | refuse to play party to any line 
of thinking which suggests that any of this could have been ‘necessary’ or in any way desirable. It could 
have and should have been avoided from the get-go by people in the employ of the state, and/or those 
under their influence, to have fulfilled their mandates on behalf of the public. There is no silver lining. 
The utter enslavement of the human mind has been averted, for now. Nothing more. Following the logic 
of George Orwell's "Animal Farm", we cannot ‘win’ — however, we must eternally stave off defeat. 


Some of those who have been speaking openly about this all may find more than a few of their own 
words incorporated into this work, and formal recognition is offered to anyone who asks for it — mostly, 
it was just difficult to verify the actual origin of many sources due to the high volume of non-copyrighted 
sources and the lack of experience in proper referencing among most people writing on this subject. If 
you were speaking openly about it, but | did not end up using you as a source, perhaps because I did not 
stumble across your blog, video, song, book, anonymous online comments, letters to politicians, media, 
NGOs, etc., let there be no doubt, you are equally deserving of gratitude as anyone else who had the 
courage to speak out. 


Special recognition should be reserved for those people who are simultaneously self-effacing yet so full 
of self-awareness, blessed with humble pride, and with both a strong moral compass and a dedication to 
truth, who were able to overcome being “the perfect victi 
embarrassment in producing detailed descriptions of their experiences. They are a true inspiration to us 
all. Our silence is their greatest weapon. Speak truth to power. 


", and who overcame the fear of shame and 


Explicit recognition is offered to any and all who offer any level of critical review of the materials 
presented in this work. But for those who contribute in such a manner, this is likely to be the last step, 
the easiest one. Most or all who will do so started by speaking about it, and rest assured, in the context. 
we were in, by refusing to be silenced in the context of "The First Neurowar”, their acts can be counted 
among the greatest acts of willpower humanity has yet to see. 


Services rendered: 
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Contributions solicited: 


If explanations appear unclear, please attempt to identify which part of the explanation is 
unclear and/or why, and if possible suggest a better way to say it. “This just doesn’t make sense 
to me" is not very useful feedback. 

Whether some terms seem highly related and should fall under one heading. 

Whether some terms should receive their own entry instead of being grouped together under 
another heading. 

Whether some terms appear to unnecessarily add to the length of the glossary, and may serve 
аз а distraction from more relevant things or eat up cognitive resources. 

Whether some term or concept may be entirely missing from the glossary. Also, whether it 
should be introduced as a part of another entry or needs its own entry. 

Whether content is unnecessarily repeated between different entries. 

Whether any content makes use of copyrighted material that is not properly referenced. Any 
such infringement is purely accidental, most likely to have occurred by copying non-copyrighted 
materials which were themselves the origin of the infringement, and must be rectified with the 
shortest reasonable delay. 

Any words, sentences, paragraphs that can be deleted because they do not offer high additional 
value to the content. 

Specific laws which are violated in different countries in relation to these terms, ideally including 
reference to recent (or any) rulings in contexts which seem most applicable to the contexts 
referred to in this document. 

Any editing which reframes the entries, either just to be shorter while covering the same 
content, or in other cases reorganizing an entry to make it easier to understand with less effort. 
Basic proofreading, including any errors in grammar or suggestions to re-write sentences to 
make them easier to read. 

Artistic and/or other visual imagery which may be contribute to greater ease of understanding 
key concepts or to the aesthetic appeal of the book. 

Ideas on other contributions that should be solicited. 


Fighting the ровабоп by public radio broadcast antennas. 


Eric Brasseur Home | Links | 


Fighting the pollution by public radio broadcast 
antennas 


Un texte en français La pollution radio par les émetteurs FM 
Een tekst in het Nederlands: De radiovervuiling door FM-stralen 
A petition: www petition-electrosmog.be 


‘The electromagnetic pollution has now reached such a level that not only hypersensitive persons are being harmed. 
The debate most often focuses on cell phones, their relay antennas, Wi-Fi routers and similar technologies. It is 
often pointed out that domestic appliances like power saving lamps and cheap electronic devices, are harmful too. 
Recently, I came to the conclusion that I too had problems with electromagnetic radiations. Yet after a few months 
investigating, | was surprised to find out that far out the main cause of my problems was nothing 1 had heard about. 
A 100 MHz FM public radio broadcast antenna is located atop a local hospital and burns the whole city with an 
astounding force of 2 V/m (pike value). 


| found other persons that are harmed. For example people who develop severe headaches or tiredness after а few 
hours working in a given place. They have no problems in other places, that are less exposed to the FM radio 
waves. It seems to me that people who live in strongly exposed habitations often develop psychiatric problems. My 
guess is that probably several thousand persons in the city are severely affected. Maybe lens of thousands are 
affected but without getting obviously sick. 


Most puzzling is the fact that this hammering by radio waves is completely useless. It wouldn't change anything to 
the quality of the reception by the listeners in the city, if the force of the radio waves was divided by 100 or 
preferably 1,000. The purpose of those antennas is to emit far away in the countryside. That's why they are located 
atop hills or tall buildings and they have a huge power. But, due to their rudimentary construction, quite much of 
that power is wasted and hits the nearby city. 


It is legal to hit the ground with such force. Whether I measure in rooms or in the open, itis at worst а little below 
the norms. Hence the problem is with the norms. They keep being too high, despite the efforts of many scholars and 
health organizations. The situation is catastrophic. If the people did understand the harm that is done to their 
children, revolts would break open. 


Below is a picture of a cheap calculator that transformed. It contains no more battery nor solar power сей. Instead 
it draws its energy from a 1 meter long antenna. Anyplace in the city center, in direct view of the emitter, the power 
of the radio waves is strong enough to feed the device. 1 made this because nobody was frightened by the figures 1 
was reporting, except some friends that are into electronics. Everybody knows that a car can kill even at 30 km/h 
speed but almost nobody has any knowledge about radio waves figures. When 1 showed the calculator, everybody 
understood and some whitened. (The calculator also works in some classrooms where 1 tried it out. The emitter was 
visible through the windows... Should 1 warn the parents of the students that failed their exams?) 
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Fighting the poluon by public radio broadcast antennas 


You just hang the snake in the Пих of radio waves and the LED lamp at one end will bright up, clearly visible in 
daytime and enough to light and read a text at night. 


The snake is less impressive than the calculator but it is much cheaper and easier to make and it can be sent in an 


envelope. I made tens of them and sent them to politicians, newspapers, universities... | gave some to local people, 
together with a user guide on a sheet of paper. Just like the calculator, the snake contains no battery. The lamp lights 


up solely on the power of the radio waves. The picture below shows a later version, that can be rolled up in an 
envelope that fits the conditions to be sent with only one stamp. 
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azote Fighting the ровабоп by public radio broadcast antennas. 


However mad it is to send such power on a city, nothing has been done yet against this. 105 like an 19th century 
chemical plant sending its pollutants all around. Some complain but others argue that closing the factory would 
mean people laid off. Some then reply that being employed to feed children that die from ugly sicknesses may be 
nonsense... And so on, except for the fact that the chemical factory indeed had a purpose while the strength of the 
radio waves we're talking about, has no serious purpose at ай. 


Something common to all heavy sources of electromagnetic pollution is that it wouldn't cost much to make them 
harmless. For example, high tension power lines can be made harmless by feeding them DC current instead of AC 
current. This requires some more heavy electronics at the input and the output but the price of it is a detail in the 
whole. 1 studied the schematics of power saving lamps and simply noticed that they were conceived by people who 
do not understand the propagation of radio waves. Adding the necessary components to make the lamps radio-silent. 
would almost not increase their prices. Enforcing proper norms will not change our way of life, it will just stop to 
favor the socíopathics amongst the industrials and lobbyists. 


So, what can I do to help people understand the situation? They need to appropriate the scientific knowledge 
involved. Most assume that the necessary studies will be made by labs and then the governments will adapt the laws 
accordingly... That would be OK if it wasn't for the trillions of money involved. A minister in Belgium tried to 
prevent sugar dispensers in schools, she immediately got a made-up scandal on her shoulders. All she ultimately 
‘managed to get was to have some health advice notices glued on the sacred dispensers. 


Flows of observations are now available, showing the effects of radio waves that match the norms: brains of rats 
destroyed, people unable to work, eges that don't hatch, quarreling birds, increased risk of cancer, cows aging 
abnormally... myself had seeds germinate and saw them die quicker when closer to a power saving lamp. Their 
strategy to cope with this is simple: "OK, there does exist scientific evidence of some danger... but there also does 
exist evidence that there is no danger at all! So let's balance the whole..." The norms are lowered but kept above 

‘what cell phone operators need for the current systems. The fact in itself of making a balance between scientific 
evidence is nonsense. Either a study proves a given danger and it can be verified, or bust. But anyway, what are 
those studies that tend to prove that there would be no danger? Lots of them are simply payed for by the cell phone 
industry... Yet some are perfectly serious, for example those concluding that radiations within the norms will not 
heat the brain or the body abnormally. This is perfectly true. There is no problem of scientific fairness involved with 
these studies. But, is a bullet harmless because it only very slightly heats your bones? A more sophisticated 

approach is to pick out studies that have borderline conclusions: "there may be a problem but it is not clear. " The 
study will be assumed to conclude that there is no problem at all, while it just was an inconclusive experiment like 
many are in science, Norm 
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Fighting the poluton by public radio broad 


(When I'm exposed, I tend to compulsively perform simple tasks. What if a study examines if being exposed 
hampers the ability to perform that kind of tasks?) 


Then, there is the problem that I'm going to make people sick. Indeed, electromagnetic hypersensitivity has a 
psychological component. Once people understand that they are victim to the radio waves and what symptoms the 
radio waves cause, they can overteact and become very sick when they start feeling the symptoms or just when they 
know there isa strong radiation force around. The radio waves induce a physiological stress, that hampers the 
proper functioning of the brain. When you add a psychological stress, due to the awareness of the problem, the 
summation of the two multiplies... Therapies for hypersensitive persons imply to dislearn them to overreact. Some 
friends of mine just refuse to start talking about electromagnetic sensitivity because they don't want to embark in the 
sickness, They do so with everything, meanwhile they eat very good food and have lots of pleasure in life. It 

works... with people with a strong health and a tad of selfishness. 


When you are in a cold wind and you feel a pain in the neck, you know it is due to the wind and you take cover. 
Almost nobody can do this with the symptoms of an exposition to strong radio waves. You feel tired, some brain 
Хор, like if your head was in а clamp, a headache, or simply you make stupid errors... You will blame yourself or the 
location, possibly the noisy people around... while їп fact you are mainly undergoing electromagnetic sensitivity. 
‘The home of a friend is strongly exposed. Afer about twenty minutes I can nor more find my words and speak 
correctly, unless 1 wrap my head in aluminum foil. There is a fair chance that a while ago, 1 would have blamed my 
friend for being annoying (he is) to the point of making me speechless. There also is a fair chance that my friend is 
annoying because he hangs in that electromagnetic pollution everyday. Since he lives there, he became an alcoholic, 
lost his job, manages to keep no girlfriend... Everything I mention here can have other causes. Quite often, such 
causes just add up. For example, the person blaming the noisy people around, would maybe have felt nothing ifthe 
noisy people weren't there. Like you don't feel your bad knee when you carry no bag.) 


‘The impact of the electromagnetic pollution is severe. It is a far too heavy, and pointless, contribution to our 
burdens and losses. But how do you establish, scientifically, be it as an amateur, that there indeed is a problem? My 
initial approach can be an illustration of this. As my home is uninhabitable, I spend most of the day working in local 
libraries. 1 noticed that I could work quite well at some places and not at all at other places. Then I saw an article 
taped on a board, about the effects of cell phone and Wi-Fi radiations. Okay... 1 made a spreadsheet, with a row for 
each location and a note from 0 to 10 according to my ability to work there. Although I knew it was a weak 
approach, 1 then filled in each row the strength of the closest Wi-Fi router, as listed by my laptop. There was no 
correlation... but this proved not at all that the Wi-Fi was innocent. Weeks later | made а nonsensical but working 
litte assembly that made the variability of the radio waves hearable. This time 1 got a correlation. Mild, but 
obvious, The ability to work is horizontally while the intensity ofthe radio signals is vertically: 
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1t quickly became obvious that was measuring no strong signal in the GHz bands. had no doubt that there were 
cell phone and Wi-Fi emissions coming from all directions and echoing all around but eir gie Мерло 
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Fighting the posuon by public radio broadcast antennas 


weak. The problem was with lower frequencies, I accused the fluorescent lamps for a while, till 1 finally understood. 
that there was only one strong source, hitting me everywhere; those 100 MHz public radio broadcasts. The picture 
below shows the final correlation. Only one dot disagrees with the theory 
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| was heavily disturbed by the radio waves, simply unable to work, long before I started puzzling on the subject. 
This isa strong proof that the matter is not just psychological. Reciprocally, once I understood the psychological 
component, [tried to use it positively, to counterbalance the effects of the electrosmog. I did get some results but I 
was never able to work correctly in the most exposed places. It is by no means "just psychological" It is useless "to 
be willing to make a small effort". I did efforts that frightened other people. One thing that does clearly help is 
eating a lot of sugar (Organic jam on rice bread... (by the way, is that why sugar dispensers are placed everywhere 
kids are supposed to think and learn, to counterbalance the effects of the nearby cell phone relay antennas?) Alcohol 
does also help and I'm afraid this is why people seem to become alcoholics in exposed habitations, 


Also, it does sometimes happen that I feel like undergoing strong radio waves but when I pop out my measuring 
device, | measure nothing serious. I have a natural tendency to be knocked-out... The radio waves are far out my 
heaviest problem but they are not always responsible. 


| started studying other sources of radio pollution, I had an obvious benefit of removing every power saving lamp in 
my home. I put ferrite cores on most power chords. On one power chord that I sometimes use to feed my laptop. 
inside my shielded tent, 1 had to put ten ferrites till 1 felt no more direct effect. Something very interesting is that till 
then I had no problem when using my cell phone. You guessed correctly: I started having problems, to the point that 
never more hold it against my ear. 1 always use an earplug linked to the cell phone by a wire with two ferrite cores. 
| suppose that since I started avoiding the exposure to strong radio waves (which significantly improved my life and 
ability to work), my brains are no more constantly knocked out. So they get knocked out if hold my cell phone 
against my head. And I feel it. This is one more synergy between the public broadcasts emitters and the cell phone 
industry: one hides the other away. "Want to prove that inhabitants close to a relay antenna are no worse than those 
further away? Do the experiment in а city that is strongly exposed to publie broadcasts. 


So: buy a measuring tool or have а friend assemble one for you. And start comparing your problems and those of 
the people around you, with the level of electromagnetic pollution. If you can, make large-scale experiments with 
tens of persons, under advice of somebody with knowledge in statistics (to build an expressive statistic yet 
completely false, is *easy*). We need many such experiments, till it becomes unbearable for local interlocutors to 
negate the problem and not to dim the emissions. Step by step, we need to conquer our world back. Some 
enterprises and some countries have already set their norms at responsible levels. 


One very important parameter is the rate at which the problems build up and then disappear, when exposed. Some 
people claim that they instantly feel when their cell phone is going to ring. 1 never could verify this. A friend claims 
that his cat reacts when he is going to get a text message on his cell hone. I tried several tn cse КЧ гын ost 
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Fighting the poluton by public radio broadcast antennas. 


behavior while making my cell phone emit close to him but 1 got nothing. So I suppose that the cat reacts to the tone 
of the cell phone and my friend brain-confuses the timing. (1 don't pretend nobody can feel a text message arriving. 
Tm just saying that I never could verify.) What I'm sure about is that my problems need minutes to build up, most 
often some ten or twenty minutes, the problem possibly becoming really painful after an hour. Once the problem 
built up, it needs much more time to diminish, maybe four times more. I often had to sleep a whole night on it. One 
day 1 "burned" my brains by holding а very polluting power saving lamp about 3 decimeters away from my head. 1 
опу noticed the problem after half an hour. But then it was horrible, like іга flame had been sweeping inside my 
head. Really just like the ache of a burn wound. I had а strong nausea and headache, that calmed down only hours 
later. identified a few persons whose problems are obviously due to the electromagnetic pollution, in all cases the 
same applies: it needs time to build up. This means you cannot simply walk in and out of an exposed zone and 
claim you feel no difference. Also, you cannot get into a safe zone and claim you feel no better. If you were already 
poisoned, you will stay that way a long while. The only sure approach is to stay really long in a safe zone, 
preferably spend the night there, then go Working in a polluted area. Try to be aware of what happens to you. The 
next day go working in a safe zone and try to see the difference. (This is a goldmine to build inconclusive studies.) 


Everybody is sensitive to electromagnetic waves. The question is about the level of the sensibility. That's why 
people who get seriously sick with the current levels of exposition are called "hypersensitive". They are more 
sensitive than the average, sometimes with very painful and debilitating consequences. 


‘There isa whole ladder of symptoms. This is roughly the ladder for me, exposed to the 100 MHz ЕМ broadcasts 


0.01 [Vm [No problem 
от [Vm [No more able to concentrate and work 


1 [Vim [head in a ci 


mp, maybe difficulties to talk 


10 [Vm [Tried it once for 2 hours, had to stay the whole next day in bed with an awful headache. 


‘The serious problems begin for me at 0.1 V/m. Yet 1 know some people that wouldn't be called hypersensitive and 
that get problems similar to mine at about 0.3 V/m. A friend spent with me the two hours under the 10 V/m 
radiation and claimed he endured no problem... but he made surprising errors on the way back. It is very difficult 
or me, in my city, to find locations where the force is around 0.01 V/m. Values between 0.1 and 0.3 are common. It 
is easy to find building with rooms reaching 1 V/m. The force is quite predictable, according to the location and the 
orientation of the building, how much it emerges out of other buildings... So, because many people are being 
affected and because the radiation is reasonably easy to measure or to estimate, making statistics linking common. 
health problems with the level of exposition is quite doable. 


Hypersensitive persons would be 1% of the population. The need to protect this minority is enough to stop those 
powerful broadcasts from reaching the ground. 1 don't understand why I have to add that everybody is being. 
harmed, be it to a lesser degree. I met official people whose job is to help hypersensitive persons. They ve seen their 
pain and anguish by themselves... but they feel clueless as to how to stop the emissions. Its a very strange situation, 
‘when even the people close to the steer and convinced of a problem, can't do anything to stop it. 


It has been claimed that the hypersensitivity of some persons is caused by an accumulation of toxic metals or 
organic pollutants. In such cases, antioxidants can be of immediate help and detoxifications would greatly help. 
(Note that common medical analysis like looking for mercury and the like in samples of blood, urine or hair, will 
reveal nothing even under severe intoxication, because blood and hair renew constantly. Only a sudden intoxication. 
сап be revealed by such analysis. The toxics slowly accumulated in standing body cells like the brain... Best method 
seem to be to take a well-tuned quantity of chelating molecules and then perform an analysis of the blood or urine.) 


Cell phone and Wi-Fi radiations are different, for several reasons: they don't spread the same way in the body, they 
are pulsated and their frequency make they will not target the same macromolecules in the body. It would seem that 
you need 3 times more force of FM broadcast waves than cell phone or Wi-Fi waves, to have a same global 

impact. 


| was frightened when I understood that under those 2 V/m force of radiation, an electric current in the order of 1 
‘mA oscillates through the body. Such a current at a high frequency of 100 MHz will interact with the body quite 

differently than a DC or low frequency AC current. You cannot make direct comparisons... Anyway, 100 mA of DC 
current can be enough to kill а person by electrocution. 1 mA of low frequency current is enous to feel the current 


as a tickle, What are the consequences of such a current on the chemical reactions in the ст КЕД т RQwebhost 
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hormones by glands everywhere in the body? What ifthe person being exposed is a pregnant woman, with the baby 
just at the worst place in the flux of current? The length of an "antenna" matters much to allow it to build up. 
‘current. Teenagers have the "optimal" length for 100 MHz radio waves... One thing I'm sure about is that if the 
government decided that from now on the school kids will be latched electrodes on the body and a current of 1 mA. 
send through several hours a day, whatever the frequency, the parents will not accept. But this *is* happening, 
through radio waves, and 1 could feel the neuroleptic-like effect of it. (By the way, this implies that those 
experiments that show brains of rats destroyed by cell phones waves within the norms, apply only to a lesser degree 
to human brains, because of the difference in size. Rats are close to the optimal length to be harmed by cell phone 
waves... The optimal wavelength to dammage teenagers is that of those 100 MHz public broadcasts... 


‘The radiations harm me more inside buildings than outside. 1 may get more sick under 0.2 V/m in a room than. 
under 2 V/m directly exposed to an antenna. I don't know exactly why. Here are four possibilities: 


* The roofs atop buildings act like prisms and send the waves towards the inhabitants beneath. Radio waves 
coming from above would be more harmful than when coming from aside. 


+ The radio waves resonate and echo inside the building and build up in metallic structures. This creates halos 
of proximity that will inject more power inside nearby living bodies. For example, while simply wrapping 
aluminum foil around my head, it is obvious that some designs of shielding will make me even more sick 
than using no aluminum at all. The same way, when some parts of the shielding of my tent wear off and stop. 
to be conducting, 1 can get serious problems till replace or complement the faulty area. 


+ Buildings contain their own sources of electromagnetic pollution. They add their effects to those of the 
pollution from the outside. 


* Close to metallic structures, the electromagnetic field can become rotating. This because waves with 
equivalent strength come from different directions with different phase shifts. 

Again, the four possibilities mentioned above are potentially very suitable to build experiments that demonstrate 

there is no problem. Perform the experiment in an anechoic place with the waves coming from aside and no other 

radiation than the one from the experiment... Just the opposite from real world situations but you can claim to be 

serious at avoiding parasitic variables. 


Ifyou want to find the FM emitters somewhere, fmscan.org is the reference 1 used till now. 


‘This is the schematic of the "snake": 


375 ст ВАТ 62 112,5 ст 
ЗА leo 
BAT62 


BAT62 detection diodes are no more produced. BATIS diodes work fine but they wear ош; after a few months they 
stop functioning. SMS7630 diodes are great but very little and mechanically fragile, MMSDT701T1G diodes are 
sturdy and powerful; an excellent choice for a beginner. Such SMD diodes do also work for cell phone frequencies, 
which allows to test out a snake with a calling cell phone pushed against it, But any detection diodes that can. 
manage 100 MHz will do. 


The LED I'm currently using is the L-7113SEC-H . t lights up with a low tension and a very low current (the bluer 
ıa LED, the more tension it needs). Its color is red yet close to orange hence it is easily seen by the human eye (the 
eye is most sensitive to green, yellow and orange). The beam is quite narrow so when the LED is directed towards 
somebody's eyes И will appear quite bright. 


For the lengths of 37.5 and 112.5 centimeters, any electric wire with two capper conductors will do. Audio signal 
wire is a practical solution. Use the shielding as one of the two conductors. The lengths of the two segments must 
not be precise. What matters is that the total length of the snake be 1.5 meters, Do not hesitate o try out rare 
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longer or shorter snake gives better results. 


А schematic of my current probes, that 1 connect to a standard multimeter, measuring Volts DC. The measure 
displayed by the multimeter must be multiplied by 10. When using a 200.0 mV scale, just read while forgetting the 
dot 


‘This is a picture ofa device that tries to pack the whole in a neat gadget. The electronic circuit is а €7 digital Volts 
display with a scale of 200.0 mY. 1 soldered away the jumper that makes the dot be displayed. The antenna is only 7 
cm long, so an RMS value is displayed (for roughly steady radio waves). The whole cost about €12. Hold the 
antenna perpendicular to the direction the waves come from and try to hold the device away from conducting 
objects like your body or metallic objects. You cannot closely trust such simple device yet it is very handy and 
adequate to compare the radiation level in different places: 
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Those probes and device, quite easily allow to know the direction some 100 MHz radiation come from. Hold the 
thing at some decimeters from your body, roughly at the height of the belly. Your body and the device form a 
directional antenna... When the device is towards the emitter, it will display up to twice the value, while when it is 
hidden from the emitter by your body, the measure will be very low. 


Ifyou measure something strong, yet by tuming in different directions the device always shows approximately the 
same value, then you are probably undergoing low-frequency radio waves like short wave broadcasts, 


Ifthe emitter is close, like a power saving lamp or a wrongly build power supp 
the fact that the closer you get, the stronger the measure. 


vonverge towards it simply using 


Such measuring tools are handy to find out power chords and appliances that pollute, yet then the measure 
displayed doesn't mean much. Once you are really close to an emitter, the measuring device and the emitter interact, 
and the power flowing through the measuring device can be tremendous even though the device is only weakly 
polluting. You are in the "halo of proximity" of the device... Best example is most quality laptops, which emit 
almost no radio waves. I never could notice a problem while using my laptop when it is plugged to nothing... Yet if 
hold a measuring tool against the screen I get frightening data... A few decimeters further, where my head can be, 
the measuring tool tells there is nothing... So, the high figures close to the laptop indeed tell that strong currents. 
flow through it, but competent people made things such that those currents harm nobody 


Ifyou want a global measure, away from the effects of your body, hold the device above your head. Or place it on 
some plastic or cardboard box and walk some distance away. 


The windows are a common entry point of radio waves and electric wires can be awfull ducts, yet in some cases 1 
noticed that metallic structures unrelated with electricity, like the copper tubes of water heating radiators, were the 
main ducts of radio pollution towards a room. 


Below is a device I assembled to focus on 1.8 GHz cell phone radio waves. Close to the nearby cell phone relay 
antenna, in direct view of it, 1 could not measure much more than 0.1 V/m (pike value). While this is still too much, 
itis by no means comparable to the frightening 2 Vim intensity of the FM broadcasts, 1 also went measuring in 
places where people complain about problems similar to mine. They thought the reason was the nearby cell phone 
relay antennas. But 1 could measure no significant intensity of cell phone radio waves at all, while the force of the 
ЕМ broadcasts was above 0.2 V/m. 
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After about a year experimenting, the most simple protection I could come up with against 100 MHz broadcasts is a 
headband of aluminum, much the shape and size of a sweatband, I hide it inside a bonnet. I have no idea as to how 
and why it helps, aside from the general fact that any conducting structure will change something to the propagation 
of high frequency currents, Don't make it too high, а 3 to 4 centimeters height is OK. To try this out, you can just 
fold ina circle a 1 meter long wrap of aluminum and compress it to а flattened ring that fits your head. If you intent 
to re-use it, then you must strengthen it with lengths of tape before (inside) and after (outside) the ring is 
constituted, Make sure the tape does not hamper a perfect electric contact all around the ring. This protection is not. 
perfect but it really helps. 

When the field strength is above 0.1 V/m, I need a complementary vertical band in order to be able to work. 

This also is a cheap way to make statistics. Compare days with the headband to days without the headband. In order 
to be scientific, you must ask somebody else to put the headband inside your bonnet every morning, at random. 
Every morning, the other person writes down if there was a conducting headband inside the bonnet or not. Every. 
evening, you write a comment down to how your day was (headache? brain fog? errors? doomed day?) Then after a 
while you compare the two. At worst, if you have to do it alone, buy two identical bonnets, push a plastic headband 
inside one and an aluminum headband inside the other, and spend each day without knowing which one you picked. 
At the end ofthe day, write your appreciation down before checking and writing down which bonnet you picked 
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A friend who is a physician points out that in many administrations, be they public or private, the employees are 
being persecuted. (That often happens when the work done by the administration is mostly useless and only serves 
то justify the social position and the salaries of a few people.) A statistic about the health impact of radio waves in 
such administrations could be of few significance, because the people have all kinds of health problems due to the 
harassment. The addition to this by the radio waves may be comparatively negligible. (Yet another way to build a 
statistic that shows few or no impact of the radio waves: perform it in а place where people bow under 
humilations..) 


1 was quite frightened to discover that the symptoms caused by radio waves, as 1 see them around me, are very close 
to those of "radiation poisoning”. This is part of nuclear medicine, When a victim is exposed to a short and strong. 
burst of radioactivity or any other ionizing radiation, its body will quickly react like if it had been poisoned. A 
"low" poisoning by radiations yields headaches, tiredness, difficulties to think... while stronger poisoning can lead 
to the person die in a few days like if it was heavily burn. The exposure to ionizing radiations is measured in 
"Gray". 1 Gy leads to a low poisoning. So I computed out how much energy a person gets from the local FM 
emitter, like the person I know that get sick at their desk. The result is 0.01 Gy for 8 hours of exposition, which is 
quite close 


Radio waves can induce all the typical problems caused by that ionisinig radiations but the energy levels involved 
сап be quite different, For example, ionizing radiations cause burns without increasing the temperature of the body, 
while radio waves can only burn if they are powerful enough to heat the body. Radio waves can induce cancer but 
again the energy required is ways higher, like spending ten years using а cell phone against the head, several hours a 
day 


Body cells can be attacked by all kinds of means. Ionizing radiations lead to direct damage of the cell membrane. 
Radio waves disturb the molecular cell gates operate. The cell will always react the same way, as for poisoning: it 
will close the cell gates, to try to shun itself from the outside world and from the harm. This has many 
consequences. The cell is less able to fulfill its purpose inside the body. It uses resources to try to protect its internal 
parts. It will accumulate waste. Thats why people get tired, less efficient or even sick. When the aggression made to 
the cell is deemed too strong, the cell will auto-destruct. That's the way radiations and chemicals can be used 
against cancer, making the ci 


сег cell suicide. 


The cells can be helped to better recover from the state of shock. Also they can be made to go less likely into the 
state of shock. Medication and health advice can be helpful for this. 


A link has been proposed between autism and radio pollution. The growth of the human brain is very complex, with 
cells traveling from one side of the brain towards the other to find their place. This involves a tremendous amount 
of communication and coordination between the cells. What if those cells are too often put into a state of shock? 
These are two scientific publications about the link between autism and radio waves. 
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Abstract- The main objective of this study is to predict the 
possibilty of electrical power generation, transmission and 
distribution from the massive pyramids of the world. The 
information includes on the geometric details and importance, 
alignment and its importance, pyramids as a storage place for 
‘mummies?, ionization process, working of pyramids, 
materials used for construction, molecular structure 
observations im plant tissues, animals and humans, and 
science behind the generation of electricity. The comments are 
also made on the successful pyramid construction made 
possible by ancient people who were connected in a global 
Scale with same technology on the entire planet. 


Keywords- Pyramid, Electrical power, crystal, electromagnetic 
field, negative ions, giant humans. 


L — INTRODUCTION 
The pyramids constructed on earth dates back to at least 
3000 BC. These amazing gigantic structures were 
constructed on only those locations by the people of 
ancient civilizations where the electromagnetic charges are 
found to be maximum on the surface of the globe. The 
pyramids and their ruins om the globe can be located in 
Egypt. China. Mexico, Unites States of America, Turkey, 
Indonesia, France, Canary islands, Italy, Mauritius, Bosnia, 
Iran, Sudan, Iraq and Cambodia. The remains of pyramids 
indicates that the people in that time were experts in 
Electrical, Mechanical. Biological, Metallurgy, 
Astronomical. Astrological, Architectural, Physical and 
Chemical sciences. The figure below shows the pyramid 
structures of the world. 


Fig 1: pyramid srs the world 


п. MOTIVATION 
From the stories of Egypt, it can be noted that the pyramids 
Were built to store the mummies of the kings and their 
belongings. But the hidden agenda is electrical power 
generation, transmission, distribution and for some sort of 
Signal transceiving purpose. Some pyramids of Balinese 
and Mayan are capable of predicting the daily-monthly- 
yearly-past-present-future of the people and also the natural 
calamities of the Earth. They also have the display system 
of daily calendar and time. 


Electricity was efficiently generated and widely utilized in 
ancient Egypt. The Baghdad battery and the first are lights 
were used at that time. A careful examination of Egyptian 
history immediately reveals the sophistication in perfect 
illumination. No stains of carbon has been found in the 
corridors of the pyramids or the tombs of the kings because 
these areas were lit using electricity. The carvings show 
that the Egyptians used hand-held torches powered by 
cable-free power sources. Close inspection of the pictures 
im the Temple of Hathor below shows that high-voltage 
insulation was used, just like that of today: this is supported 
by a rectangular column resembling a light bulb (believed 
1o have been used as an insulator and known as the Djed 
Column.) This astonishing resemblance to the light bulbs 
We use today is most striking. 
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E) Carvings of wired flament rubes froen a different viewpoint 
Also the arc lamp used in the Lighthouse of Alexandria is 
further proof that electricity was used in ancient Egypt. The 
energy required to power the Lighthouse of Alexandria for 
24 hours à day could only have been supplied by a regular. 
electrical source. The Figure below shows the lighthouse of 
Alexandria. 


TP 3: Lighouse of Alexandris 


HL METHODOLOGY 
The present day crystal oscillators are capable of producing 
electro motive force when vibrated and Quartz is à 
naturally obtained crystal. Likewise, The ancient pyramids 
Were built by layered walls such that the inner core layer of 
the outer walls are of stepped design and made of 
limestone of different qualities, copper, cement with traces 
of quartz material. The limestone, cement and copper 
serves for the strength, stiffness and stability required for 
the structure. ЗЛО The quartz material in it serves 
for generating electricity. The outer layer of the pyramid is 
made up of quartz and limestone materials. Also the tip of 
the pyramid was made of Gold cap stone that helped to 
amplify the electrical power generation. The figure below 
shows the pyramid of Giza with a noticeable cap at the top 
and other small pyramid with stepped architecture. The 
figure below shows the pyramid of Giza. [13115] 


ra: Pyar of Giza 
The generation of electricity requires the pyramid to vibrate 
always. Hence the location at which the electromagnetic 
Naves are more on the surface of the globe are chosen to be 
the perfect sites for the pyramid. For example, the pyramid 
at Giza is standing on the underwater currents of the river 
Nile plus on a location where high electromagnetic flux 
lines can be measured and felt. This provides the vibrations 
required for the crystals to vibrate at all times. And 
Graphite rods are connected to the pyramid floors made of 
diamagnetic granites.[4] The figure below illustrates the 
ionic emission at the apex. 
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Underground H20 


Fig $: шс emission at the apex 
The electromagnetic field that is formed at the bottom is 
actually negative ions of atmospheric air that are 
Transmitted 10 the upper layers of the pyramid, This 
facilitates а conductive path of negative ions to the outer 
areas of the tip. To enhance the ionic content, at the tip, 
gold or copper сар stone is fitted so that the ions try to 
reach the suuroundings and ionosphere. This reduces 
pollution and increases ozone layer. 


To obtain the maximum voltage, its construction also plays 
а major role. The angle of the slant height should be 51.8°. 
The alignment of the pyramid is always to the true north 
The very shape of the pyramid is an amplified receiver or 
resonator of various kinds of energy fields. In a pyramid 
the direction of its magnetic field is outward from the south 
pole of the pyramid and inwards to the North Pole. The 
Pyramid shape generates а spin field from its apex for 
electrons, meaning that they can move in an angular 
momentum, ie. around their own axis. So, if moving or 
kinetic energy enters the pyramid at the top opening, this 
сап be taken as the north pole of its magnetic field and as 
the pyramid emits energy from its middle, this ean then be 
taken as the south pole oF its magnetic field. 


Once it entered into the pyramid, the energy bounces from 
the equal sides of its Walls and the five angles of the 


pyramid project a beam of radiation towards the center 
where the energy is collected or pooled to form the "ire in 
the middle" also known as Centre of mass or centre of 
gravity of the pyramid which is located at a height of 1/3" 
Of the altitude from the base of the pyramid and 2/3! 
distance from the apex (Phi ratio). In the pyramid of Giza, 
[I7[19]These energies all combine in the center or King's 
chamber area and Queen's chamber area. The molecules or 
atoms in this area absorb these energies by resonance. In 
some pyramids, openings can be seen from the sides so that 
once it enters, bombarding takes place inside the walls then 
concentrating at the centre of the gravity. 


The maximum voltage produced at the tip is transmitted 
through a wireless technology that was not harmful and 
was used to operate the domestic and highly sophisticated 
machineries of that time. The pyramids of those days 
resemble the power grid technology of today except that it 
does not require transmission wires and step down 
transformers. Moreover the entire population was utilizing 
the same technology for electrical power generation, 
transmission, distribution and wireless communication 
systems because the architecture of the pyramid in Bali 
resemble the architecture of the pyramid in Peru, implies 
that all the people were globally connected with same 
technologies or have been taught by the same group of 
people or wandering scientists. 


Containment Bubble or Force Field: Joe Part, a member of 
the Great Руш of Giza Research 
Association, discovered that sun spot activity and the 
phases of the moon had an effect upon the intensity of a 
pyramid's energy field and that throughout year the energy 

14 would block all electromagnetic radiation and even 
the force of gravity for a certain time frame. 


The figure below illustrates the magnetic and electric flux 
lines. 
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IV. — OBSERVATIONS 
‘The other organic and non organic matter observations 


Help keep milk fresh and prevent souring without 
refrigeration. 

Dehydrate flowers without losing their form or colour. 
Increase the growth rate of plants. 

Help attain increased relaxation. 

Improves the taste of coffee, wine and certain fruit 
juices. 

Promotes healing of cuts, bruises and burns, as well as 
reduces pain from toothaches and headaches. 

Many people have also experienced that after sleeping 
inside a pyramid they find thal they need less sleep and. 
ecl more relaxed and at peace when they wake up. 
Egyplologists have found well preserved grain in 
tombs that is thousands of years old. In contrast, grains 
stored in modern world to store grains near the field, 
usually spoils after only a few seasons of storage 
Grain in modern silos usually keeps no longer than 
four years, 


made inside the pyramids are. . 

‘© Negative Ions help to reproduce and repair body cells. . 
They're transmitted into the body through the air and . 
are circulated by the blood. Too many positive ions R 
(he result of air pollution) can cause depression, and 
ultimately, illnesses. Thus, negative ions have a " 
beneficial effect on the body. Pyramids generate 
negative ions. In addition, they are believed to have a d 
generally balancing effect on the bodys 
electromagnetic field. This effect is greatly enhanced if 
the materials used, is gold or copper. $ 

< Restores the lustre to tarnished jewellery and coins. 
Also sharpness and strength to the sword. 

© Purify water. 

© Mummify and dehydrate meat, eggs and other food 
stuffs, 
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* The animal apparently wandered into the King's 
Chamber and perished before finding an exit route at 
the pyramid of Giza. The cats body dried out, 
although the air in the King's Chamber is always 
humid. 

* їп accordance with funerary customs, an elaborate 
meal was set out on pottery platters. The meal 
consisted af porridge, quail, kidneys, pigeon, fish, beef 
tibs, triangular loaves of bread, cakes and fruits. Their 
мас of preservation was so excellent that 
Egyplologists easily recognized all of the foods in the 
entire meal, although it is almost 5.000 years old. 

= Meditating inside а pyramid: Feeling of warmness, a 
sense of weightlessness, tranquility, relaxation, 
enhanced focusing, positive approach can be observed 
in a user who regularly uses a pyramid. 


Looking into the above points, there is a possibility th 
they also experimented with genetics and microbiology 
Since small experimental pyramids are capable or 
‘multiplying the plants cells faster, massive sized pyramids 
should also increase the growth of animals and plants 
abruptly. [15 suggests that experiments on infants, their 
needs, growth measurements could have been done inside 
This leads to the questions on the possibilities of the 
presence of giant humans, because the pyramid in Giza is 
constructed by many giant limestone weighing 15 tonnes of 
excellent fineness and precision. And the construction upto 
the apex of the pyramid requires skilled labour, machinery 
and tools. From the cave paintings and carvings, one can 
give the hierarchical meanings of importance or can 
conclude that the giants existed at one point of time due to 
experiments done inside the pyramids who could easily 
handle 15 tonnes of limestone rocks as well as machineries. 
The figure below shows the servants applying water on a 
giant human, 2 normal sized humans serving a giant 
human, servants with giant humans on the boat with 
normal sized humans and skeleton structures obtained in 
the Egypt with diggers. 


«Ê 


BET Sevan peng wale on pun human 


F2 Normal sized humans serving a gant human. 
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The figure below shows the technology of lying machines 
from the rock carvings from the eaves. It is evident that a 
very few flying machines can be identified by us ше 
aircraft, helicopter and space station and we do not have 
answers for the other carvings yet. This shows the advance 
in their technology and machineries. 


gil Ascent ying achten 


V. — RESULTS & DISCUSSIONS 
Safe Electricity was generated, translated and distributed 
across the place by the vibrations created by the currents of 
ater table below. Healing effects of pains and cuts can be 
observed. Abrupt growth rate is observed in the tissues of 
plants and animal and hence on humans also, 


VI. CONCLUSION 
Wireless electricity was generated, translated and 
distributed across the place. Highly sophisticated 15 tonned 
stones with excellent precision and fineness that are used in 
pyramid construction is evident that it is built by giant 
humans. Mummification is observed in organic and 
inorganic materials. Abrupt growth rate is observed in the 
tissues of plants and animals and hence on humans alio. 
And the giant skeleton structures obtained after the digging 
is a proof that giant humans existed on earth at one point of 
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1 
‘QUANTUM VACUUM ENERG) 
EXTRACTION 


BACKGROUND OF THE INVENTION 


Max Planck proposed the concept оГ zero-point energy in 
1912. The idea was then studied by Albert Einstein and Otto 
Stem in 1913. In 1916 Walther Nemst proposed that the 
Universe was filed with zero-point energy. The modem field 
of stochastic electrodynamics is based upon these ideas. 

A bat same time the structure and stability of the atom 
were puzzles. The Rutherford model of the atom was based 
оп analogy to the motions of planets (electrons) around the 
Sun (the nucleus), However this was not feasible. The 
orbiting eleciron(s) would emit Larmor radiation, quickly 
losing energy and thus spiraling inl the nucleus on time 
scales less than onc-trilionh of a second, thereby rendering 
Stable matter impossible. tis now known within the context 
ОГ stochastic electrodynamics (SED) theory that a possible 
solution involves the absorption of zero-point energy. It was 
shown in 1975 by Boyer tht the simplest possible mom and 
atomic state, the hydrogen atom in its ground state, would be 
їп a siate of equilibrium between Larmor mdition and 
absorption of zero-point energy at the correct radius for a 
classical Rutherford hydrogen ston 

nce this solution was not known in 1913, Niels Bohr 
followed a different path by simply postulating that only 
discrete energy levels were available to the electron in an 
atom, This Tine of reasoning let to the development of 
{quantum theory in the 1920s. The concept of classical 
zero-point energy was forgotten for a decade. However the 
Same concept found itself reborn ina quantum context im 
1927 with the formulation of the Heisenberg uncertainty 
principle. According to the principle, the minimum energy 
ff harmonie oscillator has the value hD2, where h 
апаз constant and fis the frequency: И is thus impossible 
to remove this last amount of random energy from am 
‘oscillating system. 

Since the electromagnetic field also must be quantized in 
quantum theory, а parallel is drawn between the properties 
ofa quantum oscillator and the waves of the electromagnetic 
Teld. N is concluded that the minimum energy of any 
possible mode of the electromagnetic field, consisting of 
frequency, propagation direction and polarization siate, is 
МЗ Multiplying his energy by all possible modes of the 
field gives rise to the electromagnetic quantum vacuum, 
whic has identical properties energy density and spec 
rumo the classical zero-point energy studied by Planck, 
Einstein, Stern and Nernst a decade previously. 

"Tbe line of inquiry involving classical physics plus the 
addition of a classical zero-point feld was reopened in the 
1960s by Trevor Marshall and Timothy Boyer and has been 
named stochastic electrodynamics (SED). SED asks the 
question: "Which quantum properties, processes or laws can 
bbe explained in terms of classical physics with the only 
addition being а zero-point electromagnetic field.” Two of 
the early successes were а classical derivation of the black: 
body spectrum (ic. one not involving quantum phys) and 
the discovery that a classically orbiting electron in a hydro- 
gen atom omining Larmor radiation but absorbing zero- 
Point radiation would have am equilibrium orbit at the 
‘classical Bohr radius. An initial approach to this problem by 
Timothy Boyer (1975) war perfected by H. E. Puoi 
(1989). Their analyses treated the orbiting electron аз a 
harmonie oscillator, 

"Tis result underwent а major new development with the 
recent work of Daniel Cole and Y. Zou which simulated the 


2 
orbit of a classical electron in a true Coulomb field of a 
hydrogen nucleus and found that such a realistic electron 
‘Would ind itself in a range of distances from the nucleus, in 
agreement with quantum mechanics, owing to the random 
nature of the emission and absorption processes, The mean 
position is at the correct Bohr radius, but the actual disiri- 
bution of positions very precisely duplicates the electron 
probability distribution af the corresponding Schrödinger 
equation in which the electron is reganled as being repre- 
seated by a wave function, (ln the SED representation the 
electron is “smeared out” not because it is a wave function, 
but because as a pointike particle it is subject to the 
continuous perturbations of the clectomagacüc quantum 
vacuum Поста) 

^A clear consequence of this theory is that a reduction of 
the electromagnetic quantum vacuum a the frequency cor 
responding 1o the orbit of the clecon will result in a decay 
of he orbit since there will thereby be ап imbalance in the 
Larmor radiation vs. absorption: 

The electromagnetic quantum vacuum energy spectrum is 
proportional to the cube of the frequency. If the vacuum 
energy is suppressed at the frequency of the “normal 
of the асов, this will eause the electron to spiral inward 
то a higher frequency orbit. In this fashion it will then 
encounter а new equilibrium situation with the electromag- 
netic quantum vacuum energy spectrum owing 1o that spe- 
trun’ increase with the cube of the frequency. 

the SED interpretation is correct for the hydrogen atom 
as the analyses of Boyer, Puthoff, Cole and Zou indicate, 
must apply as well 1o all other atoms and their multielectron 
configurations. 1а that ease, a transition of an electron from 
an excited state to а lower energy state involves a rapid 
decay from one stable orbit to another, not an instantaneous 
‘quantum jump, The details of the bases for stability of 
electron orbits has yet to be determined by SED theory, but 
the logical extrapolation from the single-electron hydrogen 
case is clear: electron orbits in all atoms must be determined 
by ап emission vs. absorption balance and thus are subject 
то modification involving mode suppression of the eecto- 
magnetie zero-point field at appropriate frequencies. 

T is claimed that modification of electron orbits is in 
essence the same process as natural transition between 
energy levels of electrons in atoms and therefore that the 
energy released in such a process can be captured in the 
same way as ordinary transition energy: 

"By moving an atom into and ош of a microstructure that 
suppresses appropriate modes of the electromagnetic quan- 
{um vacuum, an extraction of energy from the electromag- 
netic quantum vacuum may be accomplished. This can be 
done with micro Casimir cavities, 

The electromagnetic quantum vacuum as а rel source of 
energy is indicated by the Lamb shift between s and p levels 
^m hydrogen, van der Waals fomes, the Aburunov-Bohmm 
effect, and noise in electronic circuits. 

However the most important effect of the electromagnetic 
quantum vacuum is the existence of the Casimir Pore, a 
Tore between parallel conducting plates which may be 
interpreted as а radiation pressure elect of electromagnetic 
quantum vacuum energy. Electromagnetic waves in a cavity 
Whose walls are conducting are constrained to certain wave. 
lengths for reasons having o do with transverse component 
boundary conditions on the wall surfaces, As а result, in a 
Casimir cavity between parallel plates there will be, in 
«йе, an exclusion of radiation modes whose wavelengths 
fre longer than the separation of the plates. An overpressure 
of electromagnetic quantum vacuum radiation on the outside 
then pushes the plates together. An extensive literature exists 


US 7,379286 B2 


E 
оп the Casimir force and the reality of the fore has moved 
from laboratory experimentation to micro-electro-mochani- 
cal structures (MEMS) technology both as a problem (so- 
called “stiction”) and as а possible control mechanism. 
The exclusion of modes does not begin all at once at the 
wavelength equivalent to the plate separation, d. Mode 


a5 well for wavelengths falling in 
between the “stairway” dn, with the effect diminishing as n 


increases. We propose to use the partial suppression of 10 


modes Tor wavelengths shorter than d occurring im iis 
fashion in onder to be able to employ Casimir cavities of the 
maximum possible physical size. 

Researchers Бае shown thar thermodynamic laws are not 
violated when energy is "extracted" from zero-point energy 
as energy is still conserved and the second law is nol 
‘lated, Cole and Puthoff have carried out and published 
thermodynamic analyses showing that there is по violation. 
Indeed, а thought experiment by Forward (1984) showed a 
simple, ut not practical, energy extraction experiment, 

"In the stochastic electrodynamics (SED) interpretation of 
the hydrogen мош, he ground stale is interpreted as effec- 
tively equivalent o a classically orbiting electron whose 
velocity is c/137. The orbit is stable at the Bohr radius owing 
o a balance between classical electromagnetic emission and 
absorption from the electromagnetic zero-point feld. This 
view, first obtained by Boyer (1975) and subsequently 
зой by Рыва (1987) bus been further strengthened by 
the detailed simulations of Cole and Zou (2003, 2004) whieh 
demonstrate that the stochastic motions of the electron in 
this interpretation reproduce the probability density distri- 
bution of the Schrödinger wave function. Note that one 
apparent dillerence betwccn this interpretation and that of 
{quantum mechanics is that n quantum mechanics the Is 
state of the electron is regarded as having zero angular 
momentum, whores in the SED interpretation the electron 
has an instantaneous angular momentum of mcr137-/2. 
However SED simulations by Nickisch have shown that the 
"imcaveraged angular momentum is zero just as in the 
quantum case owing t the zero-point perturbations on the 
orbital plane. Thus averaged over enough “orbits” this 
“classical electron” will fila spherical symmetrie volume 
around the nucleus having the same radial probability den- 
Sity as the Schrödinger wave function and zero net angular 
momentam, completely consistent with quantum hehavir. 

The Bahr radius of the atom in the SED view is 0.529 A 
(Angstroms). This implies that the wavelength of zero-point 
radiation responsible lor sustaining e orbit is 
2x°0.529°137-455 А (0.0455 microns). It is claimed that 
Suppression of zero-point radiation at this wavelength and 
Sbortr in а Casimir cavity will result in the decay of the 
electron toa lower energy state determined by a new balance 
between classical emission of an accelerated charge and 
zero-point radiation at A<455 A, where X depends on the 
Casimir plate separation, d. Note that the tall end of the 
quantum probability density of the electron (as well as the 
SED simulation of Cole and Zou) extends beyond five Bohr 
radi, so that some change in the energy balance could be 
accomplished even at considerably longer wavelengths of 
perhaps 0.1 microns-0.2 microns 

‘Since the frequency ofthis orbit is 6 6x10! s^ no matter 
how quickly the atom is injected into а Casimir cavity the 
process will be а slow one as experienced by the orbiting 
елт, We therefore assume that the decay 10 a new 
Sub Bohr ground state will involve gradual release of energy 
in the form of hest, rather than а sudden optical radiation 
signature. 


4 

Since the binding energy of the electron i 13.6 еМ, we 
assume that the amount OF energy released in this process 
‘would be on the order of 1 10 10 cV for injection of the 
hydrogen stom sno a Casimir cavity of d-250 A oe there- 
abouts (and perhaps even a larger cavity as nied above), 
‘Upon exiting the avi the electron would absorb кту 
from she zero-point еМ and Be recxci to ib noma 
state. The energy (heat) extracted in the process comes at the 
Expense of the zero-point feld, which m the SED interpre 
tation ows at the spoed of it throughout the Universe, 
We are in effect extracting energy kelly and replenishing i 
ll Imagine extrac medi of water Бош the 
cean. Yes, the ocean is being depleted thereby, but no 
Practical consequences ensue, 

Since naturally occuring hydrogen at standard tempera- 
ture sd pressure (STP) i à socio molecule, а dso 
inion process would need to precede am injection of 
Seog moms into a Casimir cavity. We avoid this com- 
plication and take advantage of muli есп mediation 
by working with momatoni (noble) gases which also have 
fhe advantage of being sale and inexpensive 

We work with naturally occuriag monatomic gases fr 
ree reo 

(1) No dissociation proces is required. 

12) Heavier coment atoms аге approximately two t four 
imes larger han hydrogen amd us can utlize and be 
listed by a ager Casimir cavity which i casier to 
pr 

(3) Heavier elements have numerous outer shell electrons, 
“ever of wish may be simultaneously let by ho 
eduction of zero-point radiation n а Casimir cavity. 

Th following five noble gases are potentially suae 

BeZ- IZA) 

Ne ISA) 

MEE 

Kr 236 ISA) 

Xe (7-3, 2.05 A}. 

АП of hese elements contain ns electrons. He has two 1 
‘electrons: Ne has two each of Is and акация Ar has vo 
Each of Is 2s and e electrons. Kr hns o a acho Ta, 2 
За and ds electrons. Xe hus mo of each of ls, 25, 35 As and 
SS electrons 

Assuming an outermost electron which is completely 
shielded by the other electrons (a code assumption), it 
‘bial velocity would cle ss 1® (he familiar Keplerian 
‘periodi squared proportional to semi-major axis cubed rl 
бошар) and thus. proportional o r^) wil scale as £^ 1F 
tats the case, then the larger radii rase as r^ into 
Тизе Casimir caves having an efc on The energetics of 
the omer electron shells. We would therefore expect that a 
Casimir cavity having 4-01 microns (ar рейыр even ш 
Jang as ome micron would have ап elect оп reducing the 
‘energy levels of the outermost pair of s lectus. and 
osi also р electrons and intermediate shell сато 
pe 

Ji reasonable to expecta 0. microns Casimir cavity 
would resul in а release of 1 te 10 eV for each injection of 
a He, Ne, Ar, Kr or Xe som into such а cii 

According to а Jordan Maclay, who as done theoretical 
Casimir cavity calculation, along cylindrical cavity наші 
animad oce on the cavity I the “exclusion of modes” 
interpretation of the Casimir foree, this implies that а 
Cylindrical cavity of diameter 0.1 micron would yield the 
desired decay of outer shell electrons and subsequent release 
of nens 

Iris now recognized that an clectomognctic quantum 
vacuum fied i Tormally necessary for atomic stb in 
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conventional quantum theory (Milonti 1994). In the field of 
physics known as stochastic elecirodynamics, this concept 
has been shown by theory and simulations to underlie the 
around state of the electron in the hydrogen atom. The 
classical Bohr orbit is determined by a balance of Larmor 
mission and absorption of energy from the zero-point 
actions of the electromagnetic quantum vacuum ín SED 
theory. Ii follows that upon suppression of appropriate 
‘zero-point Писїшайоцв the balance will be upset causing the 
Зато to decay 10 a lower energy level not ordinarily 
found in nature with a release of energy during this transi 
tion. A Casimir cavity of the proper dimensions can ace 
plis this suppression of zero-point fluctuations, A Casimir 
Cavity refers 10 any region in which electromagnetic modes 
are suppressed or restricted. Upon entering such а properly 
designed Casimir cavity the electron energy level will shift 
and energy will be released. Upon exiting the Casimir cavity 
the electron will return to its customary state by absorbing 
energy from the ambient zero-point fluctuations. This per- 
mits an energy extraction cycle to be achieved at the expense 
of the zero-point fluctuations. Although it has not yet been 
proven theoretically; a similar balance of Larmor emission 
and absorption of energy from the zero-point fuctations 
must underlie the clocton states of all atoms, not just 
hydrogen. permitting any atom to be used as а catalyst for 
extraction of zero-point energy (the energy associated wil 
the zero-point Muctuations)- An analogous process is also 
believed to underlie molecular bonds, yielding a similar 
energy extraction cycle. 

"The following is a list of patents that deal with related 
phenomena: 

US. Ри. No. $018,180, Energy conversion using high 
charge density, Kenneth R. Shoulders. This concoms the 
production of charge clusters in spark discharges. It is 
conjectured that the electrostatic repulsion of charges is 
overcome in charge clusters by a Casimirlike force. This 
invention does not deal with energy release from atoms 
Casimir cavities and is therefore not relevant to the present 

US. Pat. No. 5.590.031, System for converting electro- 
magnetic radiation energy to electrical energy, Franklin В. 
‘Mead and Jack Nachamkin. This invention does not deal 
‘with energy release from atoms in Casimir cavities and is 
therefore not relevant to the present invention. 

US, Pat, No. 6477,028, Method and apparatus for energy 
extraction, Fabrizio Pinto. Proposes to vary one or more of 
ıa variety of physical factors thal affect the Casimir force, or 
by altering any of a variety of environmental factors that 
айе such physical factors and thereby render а Casimir 
Force system as non-conservative. This invention does not 
deal with energy release from atoms in Casimir cavities and 
is therefore not relevant o the present invention. 

US. Ри. No. 6,593,566, Method and apparatus for energy 
extraction, Fabrizio Pinto. A method and apparatus for 
accelerating and a decelerating particles based on particle 
surface interactions. This invention does not deal with 
energy release from atoms in Casimir cavities and is there- 
Fore not relevant to the present invention. 

US, Pat, No. 665,167, Method for energy extraction, 
Fabrizio Pinto. Similar © US. Pat. No. 6.477028. This 
invention does ant deal with energy release from atoms in 
Casimir cavities and is therefore nol relevant to the present 
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SUMMARY OF THE INVENTION 


A system is disclosed for convening part of the energy of 
the elotromagnetic quantum vacuum available at any point 
in the universe to usable energy in the form of heat, 
electricity, mechanical energy or other forms of power This 
Js accomplished using an elect on the electron configura- 
"ions of atoms predicted Ву the theory of stochastic electro- 
dynamics (SED). Within the context of SED theory it is 
predicted that the electron energy levels in atoms are deter- 
mined by a balance of Larmor radiation vs. absorption of. 
табан: energy from the electromagnetic quantum Vacuum. 
Dy suppressing electromagnetic quantum vacuum energy at 
appropriate frequencies а change may be effected in the 
electron energy levels which will result in the emission or 
release of energy. This change in energies is analogous to a 
Standard emission of a photon as an electo makes a 
transition fom an excited to а lower energy state, but on a 
Jonger time seale and with the change being a continuous 
опе rather than а “Jump” from one energy level 1o another. 
‘Mode suppression ol electromagnetic quantum vacuum 
radiation is known to take place in Casimir cavities. A 
Casimir cavity refers to any region in which electromagnetic 
modes are suppressed or restricted. When atoms enter into 
Suitable micro Casimir cavities a decrease in the orbital 
energies ol'electrons in atoms will thus occur, with the eflect 
being most pronounced for outer shell electrons. Such 
energy will be captured in the claimed devices, Upon 
emergence form such micro Casimir cavities the atoms will 
be re-energized by the ambient electromagnetic quantum 
vacuum. In this way energy is extracted locally and replen- 
ished globally fom and by the electromagnetic quantum 
vacuum. This process may be repeated an unlimited number 
of times. This process is also consistent with the conserva- 
tion of energy in tha all usable energy does come at the 
expense of he energy content of the electromagnetic quan- 
"um vacuum. Two example variations of a system are 
disclosed that permit multiple extractions of electromagnetic 
‘quantum vacuum energy during passage of a gas through a 
Series of mico Casimir cavities and that operate in a 
self-sustaining, recycling fasion. Similar effects may be 
produced by acing upon molecular bonds, The disclosed 
devices are sealable in size and energy output for applica- 
‘ions ranging fom replacements for small batteries to power 
plant sized generators of electricity. Since the electromag. 
"ci quantum vacuum is thought to permeate the entire 
Universe, devices drawing power from the electromagnetic 
quantum vacuum in the fashion claimed will be effectively 
inexhaustible sources of power. 


BRIEF DESCRIPTION OF THE DRAWINGS 


The present invention may be understood by reference to 
the following detailed description taken in conjunction with 
the drawings billy described below. 

FIG. 1 is a diagrammatic illustration of a set of channels 
each containing a multiplicity of Casimir cavities in accor- 
‘dance with the present invention. 

FIG. 2 is а diagrammatic illustration of а system for 
convening quantum vacuum energy into locally usable 
power in scconlance with the present invention, 

jc illustration ofa Mock of tunnels 


dance with the present invention. 
FIGS, 4A-4D are diagrammatic illustrations of Casimir 
‘channels in bonded wafers in socondance with the present 
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FIGS. SA-&C are diagrammatic illustrations of device 
for oscillating atid though Casimir channels in accordance 
with the present invention. 

FIGS. 6A and 6B are diagrammatic illustrations of a 
device switching the reflecting characteristics of walls of 
Casimir cavities in accordance with the present invention, 

FIGS. 7А and TB are diagrammatic illustrations of a 
device Casimir cavity wall spacing in cconlance with the 
present invention. 

TIG. 8 is a diagrammatic illustration of a device incor 
porting asymmetric Casimir cavity entry and exits in accor- 
‘dance with the present invention. 


DETAILED DESCRIPTION 


Tbe first embodiments of this concept utilize Casimir 
cavities consisting of volumes through which, or in and out 
of which. gases он, and which оп the size scales of atoms 
appear as regions bounded by parallel plates of conducting 
material in which the plate scales are much larger than the 
plate separations; or by cylinders of conducting material in 
‘which the lengths of the cylinders are much larger than the 
diameters, Iti claimed that other forms of Casimir cavity 
are capable of producing а similar eflect, and the tem 
Casimir cavity will be used to designate any volume capable 
of mode suppression of the zero-point field. The necessary 
condition is that the mode suppression ability of the Casimir 
‘cavity be matched to the electron energy levels in such a way 
as to result in a significant difference of the electron energy 
Tevels inside vs. outside the cavity. 

‘These embodiments demonstrate the following concepts: 

A method, comprising: (a) use of a device including a 
series of Casimir cavities ond easing а specifie gas to 
бо through the cavities, said Casimir cavities being 
configured and said specifie gas being selected such 
that as the gas flows through the cavities energy is 
released from the gas; and () means for collecting at 
Teast some of said released pas. 

A method, comprising: (0) providing a device including at 
least one Casimir cavity and causing a specifie gas to 
emer and then exit the cavity said Casimir cavity being 
configured and said specifie gas being selected sucli 
That when the gas is caused to enter the cavity, energy 
is released from the gas: and (b) means for collecting ot 
least some of said released energy. 

А means for effecting changes in the electron configura- 
tions. A system for converting рап of he energy of the 
decomsgnee quantum vacuum available or any 
point in the Universe to usable enemy in the form of 
heat, electricity, mechanical energy or other forms of 
power, 

A means for efleting changes in the electron configure- 
tions in the process of which energy is released. 

A means for allowing the electron configurations to be 
re-energized by exposure to the ambient electromag: 
ote quantum vacuum radiation. 

The use of microstructures consisting of many pairs of 
ltenating Casimir cavities and regions in which the 
leoromagnet: quantum vacuum radiation dy 
propagates, 

The use of conducting strips on facing pairs of plates so 
that atoms go through alternating regions in which they 
ме exposed to the full electromagnetic. quantum 
vacuum spectrum, and regions in which part of the 
Specinim ıs blocked. The result is that they dump (or 
тийме) the energy difference into the local medium. 
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The use of spacers to separate the layer pais 

‘The use of multiple conducting strips wo amplify the efect 
‘hugely, 

The stacking of such plates with strips on both sides so 
‘atthe ор of one pair becomes the bottom of the next, 
och with identical conducting strips which form 
Casimir cavities with their partner strips in each pir. 

The use of sandwiched layers of alternating conducting 
and non-conducting plates having micron sized thick- 
messes in which micron or submicron diameter holes 
эге introduced by etching or some other method. 

The stacking, co-registrarion and alignment of such sand- 
‘wiched layers to produce many parallel Casimir tunnels 
having alternating Casimir and non-conducting seg- 

The use of multiple segments to amplify the effect 

hugely. 

The use of monstomie gases as the medium in such а 
stem. 

The use of molecular gases in such a system for the 
‘purpose of modifying molecular bonds with the atten- 
ant release of energy. 

A closed recycling system in which these processes take 
place, 

Fahricatable and workable configuration and dimensions 
but with. ће claims not Бишйей to these specifie 
embodiments, 

А means whereby the flow of gas is initiated and main- 
tained in а closed system. 

А means whereby the energy released from the electron 
orbital changes is converted ino usable energy in the 
form of heat, electricity, mechanical energy or other 
forms of power. 


Casimir Channels 
This embodiment shown in FIG. 1 involves two square 
parallel plates 12 and 14, 10x10 cm in size for illustration. 
‘On each one lay down 5000 conducting strips 16 that are 10 
microns in width and the full 10 cm in length, separated by 
10 microns non-conducting strips. Perpendicular to the 
steps deposit a spacer material 18 at 0.1 to 1 em intervals 
‘wth a height of 0.1 microns. Put the plates face to face and 
align the strips so as to form $000 Casimir strips. 
Jf we assume a gas ow rae of 10 cm/s parallel to the 
spacers and perpendicular lo е strips, this would result in 
TIO" tensions 
An energy release of 1 10 10 eV per transition corresponds 
то 21 to 210 wans of energy release for the entire Casimir 
cavity. А stacked set of 10 or more such layers could be 
fabricated yielding 210 to 2100 wats for a 10x10x10 cm 
block. 
‘This may be directly converted into electricity using a 
thermophoiovoitaic process, ог indirectly by using a heat 
exchanger. As in the previous embodiment, one means of 
capturing the emitted radiation is 1o surround the apparatus 
Sil a water bath. 
“The dimensions shove are solely examples. The device 
may be sealed to both smaller and significantly lager 
dimensions 
The essential components of an energy generating device 
of this sort shown ia FIG. 2 ate: 
(D Ananay of parallel Casimir channels with conducting 
sips 10 

(2) A pump 22 providing continuous recycling of gas 
‘through the tunnels 

(9) A means 24 for capturing the emitted energy 
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(4)A thermal photovoltaic, heat exchanger or other device 

26 capable of converting output heat into electricity or 
‘ther usable forme of power. 

A desirable property of the system is its ability to radiate 
‘the accumulated energy locally and absorb it globally Thus 
surprisingly the means 24 for capturing the emitted energy 
San capture the emitted energy without hindering the capture 
‘ofthe quantum vacuum energy by the л. This is due to the 
Tact that the vacuum field permeates all space and cannot be 
blocked. (Note that the reason that Casimir cavities have 
reduced vacuum energy modes is not that they block it but 
rather that because of destructive interference they do not 
allow some of the electromagnetic modes to exist in their 
interior) А second reason that the means 24 does not block 
the capture of the quantum vacuum energy is that the 
absorbed energy is dominantly shorter wavelength electro- 
magnetic modes that are not absorbed by the means 24, 
"whereas the radiated energy can be longer wavelengths for 
‘which the means 24 has a much laper absorption coefficient. 
Suc is the case, for example, when the means 24 comprises 
a water bath. 

"The fist two components will be enclosed in sealed 
structure. The third and fourth components may be interior 
Or exterior to this structure. 

A variation on the above device consists of stacking plates 
such that the top of one pair becomes the bottom in the next 
тш, ec 


Casimir Tunnels 

One embodiment of the concept shown in FIG. 3 is 
multiple, parallel, 01 micron diameter Casimir tunnels. If 
‘we let the length of the cylinder be 100 times he width, this 
results in 2-10 microns for the length of the Casimir tunnel, 
We propose а segmented tunnel consisting of alternating 
conducting and non-conducting materials, each 10 microns 
in length. In a length of 1 cm, there could be 50 such pairs 
in segments, resulting in 500 energy releases events (each 
yielding 1 to 10 eV) for each transit of an atom through the 
entire | cm-long segmented Casimir tunnel, 

Consider a опе cubic em "Casimir Block” that is built up 
of 10 micron thick alternating layers as shown in FIG. 3 
Assume that tunnels 32 of 0.1 micron diameter could be 
drilled through the cube perpendicular to the ayers 34 (this 
is not physically possible, of course; tunnel manufacture 
must be done differently). Ten percent of the cross section 
comprises entrance to some 13 billion tunnels. The amount 
of energy released would be proportional o he fow rate of 
he gas Through these tunnels 

A flow rate of 10 em s^! through a total cross sectional 
area of 01 cm yields 1 em? of gas per second Rowing 
rough the tunnels, which at STP would be 2 70” atoms, 
А very simple sealed, closed-loop pumping system could 
maintain such a continuous gas low. Si 
interacts 500 times during is passage, 
13x10 transitions per second in the entire cube of one 
cubic centimeter. An energy release of 1 10 10 eV per 
transition corresponds 10 2150 to 21500 watts of energy 
rele Tor the entre Casimir cube of segmented tunnels. 

Obviously it is not posible to dil L3 billion tunnels 
having diameters of 0.1 microns, However it is feasible to 
use microchip technology o etch holes into the individual 
layers first and then assemble the stack, Extremely fine 
coregistation and alignment of stacks will need 10 he 
socomplished. 

This may be directly converted into electricity using a 
henmopholovoltaic process, or indirectly hy using а heat 
exchanger. 


One means to capture the emitted energy is to surround 
the apparatus with a water bath. Water absorbs infrared 
radiation very effectively. For the wavelength range of 2 
microns to 200 microns, the absorption coefficient of water 
5s greater than 10 en Therefore a layer of water that is 1 
‘im thick and surrounds the apparatus will be suficient 10 
absorb nearly all the emitted infrared radiation. The water 
Swill be heated, and that heat converted into the desired form 
of energy. 
The dimensions above are solely examples. The device 
may be sealed to both smaller and significantly larger 
dimensions. 
The essential components of an energy generating device 
of this sort are: 
(D An array of parallel segmented Casimir tunnels 32 
(2) A pump 22 providing continuous recycling of gas 
‘through the tunnels 

(DA means 24 for capturing the emitted energy 

{4} Athermal photovoltaic, heat exchanger or other device 
26 capable of converting output еш into electricity ог 
other usable forms of power 

The first two components will be enclosed in sealed 
structure. The third and fourth components may be interior 
or exterior to this structure. 


imir Channels in Bonded Wafers 
The basie concept of the present invention isto flow gas 
imo and out fom multiple Casimir cavities. When the gas is 
ouside of a Casimir cavity, а wide range of quantum 
mechanical vacuum electromagnetic modes are available to 
interact with the gas's atomic electronic orbital states. When 
the pas passes into а Casimir cavity the range of available 
modes is restricted and the gas sheds some of its electro- 
‘magnetic energy such that this energy is available locally. 
When the gas once again lows out from the Casimir cavity, 
the gas’ atomie electronic orbital state energy is recharged 
from quantum mechanical vacuum fields, Thus enemy is 
harvested globally and delivered locally. 

The configuration for a basie device comprising bonded 
wafers js shown in FIGS, 4A-4D. А top view is shown in 
TIG. 4. The device is 1 sq, cm. As seen from the south edge 
41 in FIG. 4B, i consists of two subsites 42 and 4d 
separated by a series of spacers which extend across the 
‘device Trom the south to the north side. These spacers have 
‘abeight d, а width w, and a center to-center spacing s. The 
thin gaps delineated by the spacers 48 extend to openings at 
the south edge ofthe device, as seen in FIG. 4B and the north 
ledge. As seen from the east edge in FIG. 4C, the upper 44 
and lower 42 substrates are each coated with conducting 
рез 46 that extend from the east edge othe west edge 
These stripes are discontinuous, such that the discontinuity 
ccu at each region where the stripe is intersected by а 
Spacer 48. These stripes have a widih w; and a contr 
‘center spacings, ln Ве central region of he device there is 
ıa region of both subsites tot has been removed 1o form a 
conduit 43 from close tothe east edge to close to the west 
edge. This conduit does not extend all the way to the edges, 
bul îs instead sealed 45 at cach end, as shown in FIG. 48. 
Finally, as seen in FIG. D, which shows an east view ofthe 
central eros section, and in FIG, 4A, а hole 47 extends 
through the upper substrate. This hole connects 10 the 
conduit 43 shown in FIGS, 4A and 4C. As сап also be seen 
in FIGS. 4A and 4D, a connector ring 49 that surrounds the 
hole is axed to the upper substrate. 

For the device to Function, gas tubing 28, shown in FIG. 
2. is attached to the connector ring 49 extending from the 
‘upper substrate, forming a sealed connection. Pressurized 
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‘us lows through the tubing and the hole 47 in the upper 
Substrate into the conduit 43 between the substratos. From 
the conduit 43 the gas lows from the central region through 
the gap between the substrates 10 the porth and south edges 
The spacers guide the gas so that it lows alternately between 
regis coated with the conducting stripes 46 and regions 
that are not coated with these stripes, until it reaches the 
‘north and south edges, at which point it escapes from the gap 
between the substrates., The escaped pas is captured in a 
surrounding enclosure, not shown, and pumped back 
through the tubing 28 into the hole at the tp center of the 
device, forming а closcep system. In this way the gas 

passed through multiple Casimir cavities. The gas atoms or 
molecules absorb energy from the surrounding electromag- 
netic field when they are in the non-conducting region and 
then release a portion of their energy as they enter the вар 
between the conductive costings, i.e. in the Casimir cavity. 

The apparatus is surrounded by a means 24 to capture the 
relesned energy, such as a water bath, shown in FIG. 2 
Water absorbs infrared radiation very effectively. For the 
wavelength range of 2 microns to 200 microns, the absorp- 
tion coclicent of water is greater than 10 cm. Therefore 
a layer of water that is 1 mm thick and surrounds the 
apparatus is suficient to absorb а large proportion of the 
‘ted infrared radiation, providing thermal energy to hest 
the water Tha energy can be used direcly as heating 
source, or converted into the desired form of energy, hy 
means 26 well known to those skilled in the art 

The materials and dimensions in the prefered embodi- 
ment are as follows. The upper 44 and lower 42 substrates 
are sapphire, which is transparent to much of the ambient 
electromagnetic spectrum, is thermally conductive, and is 
rigid and robust. The thickness of each substrate is 280 
microns, The conducting regions 46 are formed by standard 
photolithography known to those skilled in the ап The 
‘Width of each conducting stripe, wz, is 2 microns, and 
separated by а 2 micron nonconducting region, to form a 
Sentero-cenerspucing $, of 4 microns The stripe has gaps 
where the spacers 48 are to be formed. The conductive 
coating 46 is platinum, having a thickness of 40 nm. The 
Spacers 48 consist of silicon dioxide, deposited and pui 
чеп by standard means known by those skilled in the a 
The total spacer height, d, is 200 am, its width, w,, is 5 
microns, and the centero center spacing, i 0.5 mm: The 
Spacers are formed by depositing 100 hm thick layers on 
‘och substrate, and then joining them. The central conduit 
regions 43 are cul imo the substrates using o standard 
diamond sav. The cuts are 100 microns in width and 50 
microns in depth, forming а conduit that s approximately a 
100 micron square. The hole 47 drilled through the upper 
substrate has à diameter of 1 mm, and is surrounded hy а 
Ting having a diameter of 2S mm. The ring 49 is lied lo 
the upper substrate by сроку, The substrates are pressure 
bonded together by direct bonding (PI, 1999), with the 
‘ond forming between the silicon dioxide spacers layers оп 
och substrate. 

The steps in the device fabrication that are not described 
explicitly are well known to those skilled in the art. 

Following the calculations presented in the background 
section, tho power produced by a single such device is 
estimated to be between 1 and 10 watis for an input pressure 
of 8 atmospheres, 

Pumping gas through the Casimir pores requires power 
We examine how much power is required, as a check that it 
is not more than is produced by the device. Consider a 
Casimir block that contains 200 nm diameter pores over a 1 
ош? area, having а thickness of 1 em and a porosity of 025, 
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We find the pressure and power required to produce а fux 
of ош? per second at standard temperature and pressure 
IPY: 

According to FIG. 10a) in а paper by Roy et al, (1993) 
ıa pressure drop of 760 torr (equal 10 one atmosphere) results 
from a flow of approximately 5 molis through a thick- 
ness of 60 microns, which corresponds to а gas velocity of 
10 ems, Reducing the velocity by a factor of ten, making the 
‘appropriate unit conversions and multiplying the result by 
the thickness ato of 1 cm (10° microns) divided by 60 
microns gives the result that a pressure of 1700 Pa, corre- 
sponding to 17 atmospheres, is required to produce the 
‘desired gas flow. Multiplying this by the gas Пих of 1 «ат 

results in а required power of 17 milliwatts. These 
results are only approximate, as temperature and structural 
Variations through the Casimir pores are expected to produce 
resistance which will then require a somewhat greater pres- 
sure. In any case the required power of approximately L7 
milliwatts is much lower than our estimate of 22 10 22 
Kilowants of power release, and so much more power is 
produced than is used to produce the gas How 

s to be understood thatthe dimensions and materials 
san be varied greatly and stil) be part of this invention. The 
following is a ist of some such variations, but it is far fom 
exhaustive: 

i The substrates may be other insulating or partially 
conducting materials, such as silicon, glass, ceramic, 
plastic, ete. 

ii. The conducting stripes can be formed of other conduc: 
tors, such as copper, aluminum, gold, sliver, silicides, 
transparent conductors such as indium tla oxide, ele. 

ii Instead of depositing the stripes so that they protrude 
Trom the surface and potentially interfere wit the gas 
How, they may be recessed, either by etching recesses 
into which the conductors are deposited, or by using 
planarization techniques to coat am insulting layer 
Between the stripes, using techniques well known inthe 
industry, 

iv. The spacer materials can be formed from polymers 
‘sed, for example, as photoresist and electron-beam 
теч, fom metals, and other materials- 

\ Instead of depositing spacers they may be formed by 
the etching of one or both of the substates 10 form 
p 

М. The spacer height may be from 1 nm to many microns 

Эй. The substrates may be bonded by pressure bonding or 
be use of adhesives, such as cyanoocry lic 

vii The dimensions ofthe overall structure may be varied 
fiom the distance between а single pair of spacers and 
<conductorinoncondutor region to large plates that are 
many meters in width. 

ix. The individual devices may be sandwiched together to 
fom thick strictures. Por example, in place of the 250 
micron thick substrates, micm-shcct having thickness 
of 50 microns or far less may be used so that dense 
атетоз are formed. 

X. The working fluid may be a wide variety of gases, in 
addition to the noble gases described earlier, so that all 
"mentions of gas atoms may be extended to molecules of 
Various types 

xi. The working Mud may be a liquid, so that all mentions 
‘of gases and gas atoms may be extended to liquids of 
‘various types. For operation within approximately of 
100° C. one possible liquid is ethylene glycol. For high 
temperiture operation, the liquid сап be sodium. 
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‘i Miero-motors formed using micro-electro-mechanical 
systems (MEMS) technology can be used to pump the 
gas through the channels. 

Mi. The Casimir cavities may 
nanotubes 

xiv. The pattem may be formed using self-assembled 
layer 

ху. The device may incorporate а naturally formed struc: 
‘ture. For example, diatom shells (Goho, 20045) consist 
of silicon dioxide pattrnod with features, including 
holes, that are tens of nanometers in size. They can be 
costed as needed with conductors 10 fom Casimir 

хи. The water bah may be replaced with any other 
‘material or device that absorbs substantially the 
released energy wavelengths. Such materials include 
las, organie polymers, thermaphotovolaic devices, 
"mong many possibilities known to those skilled in the 

xvii. Rather than surrounding the entire apparatus, the 
absorbing material may be placed inthe apparatus, for 
example coating tbe channels through which the gar 
Flows, Such placement can allow the absorber to reside 
within roughly an emission wavelength ofthe gas hat 
is releasing the energy. 


Gas Oscillating Through Casimir Channels 
The device described in the previous embodiment exposes 
the gas atoms to a very large number of transitions between 
Casimir cavity regions (between conducting layers) and 
exposed regions (without the conducting layers) by pumping 
them across multiple transitions. Instead of pumping раз 
though the device, gas atoms can simply be oscillated back 
and forth between Casimir cavity and exposed regions. 

"A simple way to visualize this, but not necessarily the 
most eficient working device, is to consider the device of 
FIOS. 4A-4D, but with be gaps sealed atthe north and south 
edges, Instead of connecting to tubing via the connector 
Ting, the ring is sealed with a thin metal diaphragm. Before 
Sealing the device it is fld with the desired working gas. 
‘An ultrasonic transducer is then mated to the diaphragm 
When te ultrasonic 1ransducer s powered, it rapidly com 
presses and decompressed the pas, causing it o oscillate 
Back and forth betwee Casimir and exposed regions. 

A vertical oscillatory Now device is shown in FIGS, 
ЗАС TIG. 5A shows a top view, in which many small 
holes 84 are formed in the substrate surace. The device is 
Surrounded by a contector ring S8. А magnilied cross 
Section of the holes is shown in FIG. SB. The holes 54 have 
а diameter d, a eenter-o-center spacing sa depth t, and the 
thickness of a conducting region 56 at the surface is f, A 
central cross section of the entire device is shown in FIG. 
SC. 1 shows the substrate (holes and conducting layer not 
Shown), the connector ring at the periphery, and a thin 
diaphragm 57 atoched to the lop of the connector ring 

“The gap and holes are filled with the chosen working gar 
зо. An ulisonic transducer or other source of high fre. 
quency vibrations is placed in contet with the diaphragm: 
find powered. This produces gas pressure oscillations that 
Torce gas atoms past the Casimir region 55 formed at the top 
of each hole, altemately in upward and downward direc- 
"ions Instead ofa single conducting liyer at the top, multiple 
akemating conducting and non-conducting layers can be 
formed at the тор of the holes, to multiply the effect. As in. 
the embodiment of FIGS. AAAD. the apparatus i sur 
‘rounded by a means for absorbing the released energy, such 
as a water Бай 24. 


be composed of carbon 
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The device is fabricated as follows. The conducting layer 
56 is deposited using vacuum deposition, such as sputering, 
ог йош a liquid by anodic or electroless deposition. The 
layers are pattemed by methods known to those skilled in the 
ап, such as electron-beam lithography or photolithography: 
‘Allematively, the holes 54 can be formed using selfs- 
sembled monolayers to create the lithography mask. as 
known to those skilled in the art. The holes are tehed to a 
high aspect ratio, e.g., ratio of depth-to -diameter of 20, such 
as by ion milling. The ower ring 58 is attached using epoxy, 
e region js ld with the desired working gas 89, and the 
Фарма 57 is attached with epoxy. 

The materials and dimension: in the prefered embodi- 
ment are as follows. The substrate 52 is sapphire, and has 
diameter of 254 cm and a thickness of 250 microns. The 
conducting ayer 86 is aluminum, of thickness t, of 1 micron. 
The hole $4 depth tsis 4 microns. The hole diameter d is 0.2 
microns and center-to-center spacing sis 03 microns, 

I is to be understood that the shape, dimensions, modu- 
Javon techniques and materials can һе varied realy and 
stil be part of this invention. The following is a list of some 
Such variations, but itis far from exhaustive: 

i. The Casimir cavities may be composed of carbon 

nanotubes 

ii. The working fluid may be a wide variety of gases, in 
dition to the noble gases described earlier, so that ай 
mentions of gas atoms may be extended to molecules of 
various types 

iii. The working fluid may be a liquid. so that ай mentions 
‘of gases and gas atoms may be extended to liquids of 
various ypes. For operation of up lo approximately 
100° C., one possible uid is ethylene glycol. For high 
temperature operation, the liquid can be sodium. 

iv. Instead of actively causing the gas stoms to oscillate 
into and out from the Casimir cavity regions, the 
oscillations can result ftom ambient thermal vibrations 
(ez, Brownian motion). 

v The configuration of he device can be similar to that of 
the MEMS device of FIGS. 7A and TB (described as 
part ога ter embodiment) such that the working gas 
is pushed back and forth between the left-hand and 
uhichand regions. 

vi The patem may be formed using self-assembled 
layers. 

vii. The device may incorporate a naturally formed struc- 
fue. For example, dimom shells consist of silicon 
dioxide patiemed with features, including holes, that 
fare tens of nanometers in size. They can be costed as 
needed with conductors to form Casimir cavities. 

viii. The pumping can be driven by a naturally occurring 
‘mechanism, For example, same yeast cell have been 
found to naturally vibrate at 1:6 КН (Gobo, 2008), 
This could be used to cause a gas to oscillate back and 
forth between Casimir cavity and exposed regions. 

ix. The water bath may be replaced with any other 
material or device that absorbs substantially the 
released energy wavelengths. Such materials include 
glass, organie polymers, thermephotovolaic devices, 
among many possibilities known to those skilled in the 

х. Rather than surrounding the entire apparatus, the 
absorbing material may be placed in the apparatus, for 
example coating the channels though which the gas 
flows. Such placement can allow the absorber o reside 
‘within oughly an emission wavelength of the gas that 
is releasing the energy. 
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(Casimir Cavities in Flexible Polymer 

‘Rather than moving the working gas by flowing it (FIGS. 
ААА) or vibrating it ino and ош of a Casimir cavity 
(FIGS. SAC) the cavity wall characteristics can be 
switched, which results in a shift in the самту allowed = 
modes. This prodvces the same result оГ tapping vacuum 
electromagnetic energy that the flowing gas device of the 
embodiment of FIGS. 4A-ID produces, One way to accom- 
plish this is to put the working gas into gaps formed in 
flexible photonic crystals. A photonic crystal blocks and 10 
pisses bands of electromagnetic radiation, where the band 
wavelength ranges depend upon the material properties and 
spacing of small repealed structures. A flexible photonic 
crystal can be formed by embedding an aray or rigid 
objects, such as silicon pillars, in а thin film of flexible 15 
polymer. The electromagnetic (or optical) properties of such 
dimensional slab photonic crystal structures is well 
known to those skilled in the ал (Park, 2002). 

FIGS. 6A and 6D show such a photonic crystal device, 
FIG. 6A is а op view, showing metal supports 62 at both 
ends of a polymer film 64, The rigid pillars that form the 
Phonic erystal are buried in the polymer. As the flm 
Stretched in the plane of the paper, the pillar spacing in the 
plane normal to tbe paper is decreased, which changes the 
lecromsgnetie passband. FIG. 6B isan edge view showing 
the supports 62, the polymer film 64, and gaps in the film 
that ше filled with the working gas 69. (For clarity, the 
pillars are not shown.) The gap size is suliciently narrow to 
produce a significant Casimir effect, е. 200 nm, The 
Tength or width nead to be suficienty small о maintain the 
narrow gap. ea. 1 micron. The stretching takes place by 
stacking one support оз stationary object and attaching the 
other suppor o à vibrator, such s à piezoelectric crystal, 
‘which itself may be attached on its opposing side to another 
Stationary support. As in the embodiment of FIGS. 4A-5D, 
fhe apparatus is surrounded by а means for absorbing the 
released energy. such as a water bath 24. 

Tris to be understood that the shape, dimensions, modu. 
ation techniques and materials can be varied greatly and 
stil be part of this invention. The following is a list of some 40 
Such variations, but it is far from exhaustive: 

3. Instead of stretching the polymer, it can be modulated 
with an acoustic signal through the air, or through a 
Tigi that surrounds it 

i. Instead of stretching the polymer, it can be modulated 
with an ambient thermal Vibrations. As the working gas 
and the пешие heats up, the vibrations increase. 

ii. The polymer embedded with rigid pillars may be 
formed into small spheres that are filled with the 
working gas. These spheres can fill or partially Ша «à 
Volume in which the pressure is modulated, either by 
Enclosing the volume and modulating the pressure ia 
the entire volume, by passing an acousüc signal 
through the volume, or by thermal vibrations. This 
modulation causes the passband of the photonic crystal < 
that surrounds the working gas to vary. Although the 
shape of the device is substantially diflerent Irom that 
of FIGS. 6A-6D, the fonction is the same, 

jv, The working fiaid may he a wide variety of gases, in 
‘addition to the noble gases described earlier, so that all <0 

mentions of gas atoms may be extended to molecules of 
various туре. 

The working Mid may be a liquid, so that all mentions 
of gases and gas atoms may be extended to liquids of 
Various types. For operation of up to approximately 4 
1007 C., one possible liquid is ethylene glycol. For high 
temperature operation the liquid can be sodium. 
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The water bath may be replaced with any other 

‘material or device thot absorbs substantially the 

released energy wavelengths. Such materials include 

‘las, organie polymers, thermophorovoltaie devices, 

among many possibilities known to those skilled in the 

vii. Rather than surrounding the entire apparatus, the 
absorbing material may be placed in the apparatus, for 
example in the polymer fm through which the gas 
йону. Such placement ean allow the absorber to reside 
within roughly an emission wavelength of the gas that 
is releasing the energy 


Modulating Casimir Cavity Wall Spacing 

Rather than moving the working раз by flowing it (FIGS. 
ААА), vibrating it into and out ofa Casimir cavity (PIGS, 
SASC) or switching the characteristics of walls of the 
cavity to change the possbands (FIGS. 6A and 6B), the 
Spacing between the cavity walls can be modulated. This 
produces the same result of tapping zero point energy that 
the flowing gas device of the previous embodiments pro- 
duce. One way to accomplish this is 10 put the working gas 
"mto gaps formed im microeleeto-mechaniea systems 
(MEMS). 

MEMS technology makes use of semiconductor lithog- 
raphy techniques to build miniature mechanical devices. The 
Casimir ейе has already been found to be in evidence in 
MEMS devices. In 2001, Chan and co-workers at Bell Labs 
Lucent Technologies frst demonsinted the effect of the 
Casimir force їп a MEMS device. A gold costed sphere was 
brought close 10 а MEMS seesaw paddle. consisting of a 
polysilicon plate suspended above a substrate on thin torsion 
тоф. The Bell Labs researchers demonstrated the effect of 
the Casimir force in rocking the plate. 

In the current invention we make use of MEMS technol- 
ору to modulate the spacing between Casimir cavity walls. 
(Note that we are not making use of the Casimir Torce 10 
change this spacing, as was done in the Bell Labs demon- 
stration.) The basie MEMS device used to accomplish this is 
Shown in FIGS, 7A and TB. A side view is shown in FIG. 7A. 
“Two conducting electrodes 76 are shown on the substrate. A 
pivoting polysilicon plate 74 is shown suspended above the 
Substrate 72. A conducting layer 77 is formed on the 
underside of this plate. A top view is shown in FIG. TB, The 
pivoting plate 74 forms the central rectangular region, which 
Js surrounded bya gap 73. The pivoting arm 75 connects this 
plate to the surrounding region at the top and bottom of the 
‘tangle. in the earlier embodiments, the apparatus is 
Surrounded by a means 24 for absorbing the released ners 
Such as a water bath 

‘The device actions as follows. The working gas fills the 
region between the pivoting plate 74 and the substrate 72. A 
otage is applied fst between the pivoting plate and the 
left-hand electrode. This causes the distance berweea the left 
side of the plate and the substrate to diminish, thereby 
Changing the dimensions of the Casimir cavity formed by 
{hese two surfaces. Then the voltage is instead appliol 
beween the pivoting plate and the right-hand electrode. This 
causes the plate to pivot, such that the distance between the 
Fight side of the plate and the substrate diminishes, thereby 
changing the dimensions of the Casimir cavity formed Бу 
thee (wo surfaces. The voltage is switched alternately 
between those o electrodes, causing the plate о oscillate 
‘ck and forth. The oscillating action is greatly enhanced by 
the torsion of the pivots, so that very litle ener i required 
"o maintain the oscillation. 
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The techniques to fabricate such а MEMS device is well 
‘known to those skilled in the ал. 

Iris to be understood that the shape, dimensions, modu- 
lation techniques and materials can be varied greatly and 
Still be part of this invention. The following is а list of some 
Such variations, but it is Far from exhaustive: 

1 Instead of using a MEMS device, the Casimir cavity ean 
he formed between а substrate and a suspended con- 
ducting sheet. А similar technology has been used to 
form electrostatic acoustic speakers, albeit with larger 
spacings 

#. Gaps can be formed in a polymer, with both sides of the 
gap coated with a conductor and the gap filed with a 
working gas. The polymer can then be stretched, as in 
the embodiment of FIGS, 6A and 6B, such That the 
spacing of the Casimir cavity formed by the wo 
conductors is modulated. A figure of this would appear 
much like that depicted in FIG. 6B 

viii. Instead of stretching the polymer, it can be modulated 
‘with an acoustic signal through the air, or through a 
liquid that surrounds it 

ix. Instead of stretching the polymer, it can be modulated 
“with an ambient thermal Vibrations. As the working gas 
cad the structure heat up, the vibrations will increase. 

x The polymer coated on its interior surface with a 
conductor may be formed into small spheres that are 
filled with the working gas. These spheres can fll a 
volume in which the pressure is modulated. either by 
closing the volume and modulating the pressure in 
the entire volume, by passing on acoustic signal 
through the volume, or by thermal vibrations. This 
modulation causes the spacing of the Casimir cavity in 
which the working gas is contained to vary, Although 
the shape of the device is substantially different fom 
that of FIGS, 7A and 7B. the funcion is the same. 

ч. The working Mud may be a wide variety оГ gases, in 
‘addition to the noble gases described earlier, so that all 
mentions of gas atoms may be extended to molecules of 
various types 

Ni The working fluid may bea liquid, so that all mentions 
‘of gases and gas atoms may be extended to liquids of 
various types. For operation of up to approximately 
100° C., one possible liquid is ethylene glycol. For high 
temperature operation, the liquid can be sodium. 

xiii. The water bath may be replaced with any other 
material or device that absorbe substantially the 
released energy wavelengths. Such materials include 
glass, organic polymers, thermophotovolaie devices, 

mong many possibilities known to those skilled in the 

sv. Rather than surrounding the entire араганы, the 
absorbing material may be placed in the apparatus, for 
example coating the substrate and cap of the region 
containing the gas. Such placement can allow the 
Shsorber fo reside within oughly an emission wave. 
lenglh of the gas that is releasing the energy. 

"We note that the MEMS device of FIGS, 7A and 7B can 
also be used to move the working gas back and fonta 
between the left-hand and right-hand regions. This function 
i consistent wih the embodiment of FIGS, SAC, in which 
the working gas is vibrated into and out of a Casimir суйу. 


Assymetric Casimir Cavity Entry and Exits Including 
Absorbing Means 

‘Asa prelude to this embodiment, we review the processes 
involved in the present invention. А general concept of this 
entire invention is that a gas that is in equilibrium with the 
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ambien electromagnetic modes, which include the vacuum 
"ek (also known as the zero point feld), is caused to enter 
а Casimir cavity. For the purposes of this entire invention a 
Casimir cavity is defined as any region in which the elec- 

tromagnetic modes are restricted. Upon approaching this 
region, the electromagnetic modes that the space supports 
are restricted and the energy of the electron orbitals of the 
gas atoms is reduced, Asa consequence of this reduction the 
excess energy is emitted and absorbed by the apparatus, 
providing heat energy. Ву the time the atoms are in the 
Casimir cavity, nearly all the excess energy has been radi- 
sted (unless the gas ow is extremely fast), The gas atoms 
pass through the Casimir cavity, and upon emerging from 
{his region lo а region that supports а broader range of 
electromagnetic modes, the energy ofthe electron orbitals of 
{he gas atoms is again allowed w rise to its previous value. 

The compensation for Ше energy deficit is provided from the 
ambient electromagnetic modes. 

“One of the tenets of the current invention is that excess 
energy released when the gas approaches the Casimir cavity 
"S delivered locally and that the energy deficit that must be 
compensated for when it emerges from the cavity is supplied 
Trom global sources, In this way the ambient electromag- 
netic field is tapped to provide usable energy. There may be 
conditions in which it is possible that the excess energy 
release and the deficit energy зарру are both lacal, in which 
case no net energy is provided. Similar, there may be 
conditions in which it is possible that the excess energy 


release and the deficit energy supply are both global, in 
‘which case again no net energy is provided. To avoid these 
possibilities, we provide an asymmetry in the apparatus 10 
ensure that the excess energy is released locally and that the 
energy deficit is supplied globally. 

The concept of en 


diment is shown in FIG. 8. This 


Substrates 82 and 83 and ows through the channel in the 
direction of the arrows, As in the previous cases, gas flows 
‘Trom a region in which the substrate i$ not coated ВТ with a 
conducting layer to a region in which itis 86. The diference 
here is that an intermediate region 84 is provided in which 
the substrates are coated with an absorbing layer This 
absorbing region absorbs the excess energy that is diated 
from the atoms as they approach the Casimir cavity (con- 
ducting) region. The absorbing region is not substantially 
‘conducting, and therefore does not substantially restrict the 
electromagnetic modes that are supported in the region. 
Upon exiting the Casimir cavity (conducting) region. the 
‘toms pass immediately into another region with no absorb- 
ng region 87. Thus upon approaching the Casimir cavity the 
atoms are forced to deliver their excess energy locally 
because it is absorbed by the absorbing region 87. Upon 
emerging from the Casimir cavity the as atoms are forced 
to supply their energy deficit non-locally, te. global 
because there is no Inca source for this energy. 

‘Asan option, a further aspect of this invention is to situate 
the absorbing region within roughly one emission wave- 
length of the os atoms at the time that they are emiting No 
such layer is provided within such а distance when the gas 
‘toms emerge fiom the Casmir cavity and are supplied with 
energy. The substrate is chosen such that it docs not absorb 
the emission wavelengths 

The absorbing layers may comprise glass (amorphous 
silicon dioxide, usually with impurities). and the substrate 
ay compris sapphire. The glass has а much broader 
sorption band inthe far infrared than docs the sapphire. A 
‘wide тиде of other materials may be provided to form the 
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absorbing layers and non-absoebing or less absorbing sub- 
Strate, Such materials are known to those skilled in the ап, 
acd ше available in tables and handbooks. 

The sequence of regions depicted in FIG. 8 may be 
тереләй 40 form the sort of multiply striped structure 
described in the embodiment of FIGS. 44-4, 

"The dimensions of the channel and the apparatus are 
approximately the same as those of embodiment of FIGS. 
ЗАЧ. Similarly the etachments to provide for gas flow, 
the spacers, and other aspects ol the apparatus аге similar lo 
those described in embodiment of FIGS, 4A-4D. The con 
ducting layer length is chosen so that the emerging atoms do 
not have substantial access to radiation emitted from the 
absorbing regions, Note that, unlike embodiment of FIG. 2, 
ris not necessary о surround the apparatus with a means for 
absorbing the released energy 24, such as a water bah 

"The device fabrication is not described explicitly as it is 
well known to those skilled ia the ап. 

isto be understood that the dimensions and materials 
сап be varied greatly and still be part of this invention. The 
following is a list of some such variations, but i is far from. 
exhaustive: 

i. The substrates may be other insulating or partially 
conducting materials, sch as silicon, glass, ceramic, 
plastic, өк. 

ii. The conducting stripes can be formed of other conduc- 
тос, such as copper, aluminum, gold. sliver silicide, 
transparent conductors such as indium tin oxide, etc. 

iii. The stripes may be recessed in the substrate or they 
‘protrude Trom the surface, 

iv The individual devices may be sandwiched together to 
form thick stuetues For example, in place of the 250 
micron thick substrates, micro-shest having a thickness 
of 50 microns ог far less may be used so that dense 
Structures are formed. 

Y. The working fuid may be a wide variety of gases, in 
addition to the noble gases described earlier, so that all 
mentions of gas atoms may be extended o molecules of 
Various туре. 

vi. The working fuid may be a liquid, so that all mentions 
‘of gases and gas atoms may be extended to liquids of 
Various types. For operation within approximately of 
100° C., one possible liquid is ethylene glycol For high 
temperature operation, the liquid can be sodium. 

vii. Micro-motors formed using micro-electro-mechanical 
systems (MEMS) technology can be used to pump the 
das through the channels. 

viii. The Casimir cavities may be composed of carbon 
nanotubes 

ix. The pattem may be formed using self-assembled 
layers 

The device may incorporate a naturally formed structure. 
For example, diatom shells consisting of silicon dioxide 
patterned with features, including holes, that are tens of 
nanometers in size, To the extent necessary, these can be 
‘coated as needed with conductors to frm Casimir cavities. 
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What is claimed ix 

LA system for extracting and collecting electromagnetic 
radiation from the ambient surroundings, comprising: 

(a) a supply of id characterized by its ability to (û) take 
in electromagnetic radiation from the ambient sur- 
roundings and (i) release at least some оГ said energy 
when he fluid is caused to pass into a Casimir cavity; 

()a first arrangement configured to collect at least some 
' he electromagnetic radiation released by said Mid; 

(© а second arrangement including means defining а 
ven path for containing said lid along said path; 

(4) a third arrangement including a Casimir cavity posi- 
‘tioned within said given path and cooperating with said 
second arrangement such that said uid je caused 10 
ass into and out of the cavity as the Midis contained 
long said given path, said Casimir cavity being posi- 
tioned in sufficient communication with the ambient 
surroundings and with said first arrangement soa 1o û) 
cause said fluid containing electromagnetic energy 
taken from the ambient surroundings to release at least 
some of said energy to sid first arrangement when the 
uid passes into said cavity and (0) to again take in 
electromagnetic energy fom the ambient surroundings 
‘when the Mid passes out of said cavi 

2. А system according lo chim 1 wherein said second 
arrangement is configured such that said uid is caused to 
ow along said path into and out of sid Casimir cavity. 

3. A system according Vo claim 1 wherein said second and 
third arrangements are configured such that said Casimir 
cavity is caused o move with respect to said uid such that 
the idis in tum caused to pass into and ош of said Casimir 
cavity. 

4. A system according to claim 3 wherein said third 
arrangements configured so as to cause said Casimir cavity 
to move back and forth between first and second spaced 
apart positions. 


US 7,379286 B2 


n 

5. A system according to chim 1 wherein said means 
defining sid given path defines a closed passageway for 
‘containing said fluid and wherein sid second arrangement 
is configured soch that the same fluid is caused o cycle into 
and ош of said Casimir cavity. 

6 Asystom according to claim $ wherein sid passageway 
defines a looped path and wherein said second arrangement 
includes a mechanism configured to cause said uid to low 
around said path through said passageway into and out of 
said Casimir cavity, 

7. A system according to chim 5 wherein said second 
arrangement includes a mechanism for causing sid fuid t0 
ow back and forth through said passageway into and out of 
said Casimir cavity. 

в A system according to claim 7 wherein said absorbing 
material а liquid 

Э.А system according to claim 8 wherein said liquid 
material is water, 

10.A system according to claim 1 wherein said fuid is a 
as. 

TL A system according to claim 10 wherein said gas is a 
monatomic gas. 

12. A system according to claim 10 wherein said gas is а 
molecular gs. 

13. A system according to chim 1 wherein said fint 
arrangement includes а container of material for absorbing 
kccitomagnctic energy, said absorbing material surrounding 
fat least said Casimir сам 

14, A system according To claim 1 wherein said Casimir 
cavity includes opposing walls and wherein said third 
arrangement is configured so as to case the position of said 
Casimir cavity walls to move back and forth between fist 
and second spaced positions. 

15 A system for exacting and collecting electromagnetic 
energy from the ambient clectomognetie quantum vacuum, 
comprising: 

(aa fist arrangement defining at least one Casimir cavity 
configured to cause gas containing electromagnetic 
energy obtained from the ambi 
quantum vacuum to release at les 
‘when said gas is passed into said 

(5) second arrangement located in the ambient electro- 
magnet quintum vacuum and including а soure of | 
Sid gas and a mechanism cooperating with said fint 
arrangement зо as to cause said gas 10 pass from the 
ambient electromagnetic quantum vacuum into said 
Casimir cavity and then oul of said cavity and back into 
the ambient electromagnetie quantum vacuum, 
whereby the gas when passing into said Casimir cavity 
releases at least some of йз energy and thea, upon 
passing back into the ambient electromagnetic quantum 
Vocum, again takes im cleciomagnctc energy from 
the ambient electromagnetic quantum vacuum. said 
means and said first arrangement cooperating with one 
another such that said д passes into and out of said 
Casimir cavity by relative movement between the cav- 
ity and gas; und 

(e) a third arrangement for capturing at least some of the 
‘electromagnetic energy released by said fluid, said third 
arrangement including means located in a position with 
respect to said Casimir cavity such that at least some of 
the electromagnetic energy released by said gas is 
captured by said absorber. 

16. A system. comprising: 

(a) a fist arrangement including а number of Casimir 
cavities, each of which is configured to cause Вы 
containing electromagnetic energy obtained from the 
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ambient surroundings о release at least some of said 
energy when said fid is passed into said cavity: 

(@)asecond arrangement located in the ambient surround- 
ings and including а source of said fluid and means 
cooperating with said first arrangement for causing said 
Tuici to pass from the ambient surroundings into each of 
‘tid Casimir cavities and then out of the cavity and 
back into the ambient surroundings, whereby the tid 
when passing into said Casimir cavities releases at least 
Some ofits energy and then, upon passing back into the 
ambient surroundings, agin takes in electromagnetic 
nergy fom the ambient surroundings, sid means and 
Sid fist arrangement cooperating with one another 
‘Such that sad fluid passes imo and out of said Casimir 
cavities by relative movement between the cavities and 
fuid: and 

(6) a third arrangement for capturing at least some of the 
electromagnetic energy released by sid fluid. 

17. A system according to claim 16 wherein said means 
includes at least one fluid passageway extending from the 
ambient surroundings into and though said Casimir cavities 
and back into the ambient surroundings and wherein said 
Casimir cavities are defined by a series of conducting strips 
located within sid passageway, said series of conducting 
stripe including бы group of spaced арал stripe located on 
опе side of the passageway and a second groups of spaced 
арап strips on a opposite side of said passageway in align- 
ment with respective strips of said fist group, each of said 
aligned pair of strips being positioned relative to one another 
to produce а Casimir cavity 

T8. A method, comprising: 

(a) providing a first arrangement defining at east one 
‘Casimir cavity configured to cause uid containing 
electromagnetic energy obtained from the ambient sur- 
Toundings to release at least some of said energy when 
said id is passed ino said cavity: 

б) providing a source of said fluid: 

(e) causing sid fluidi to pass from the ambient surround- 
ings into said Casimir cavity and then out of said cavity 

û back ino the ambient surroundings such that the 

Muid when passing into said Casimir cavity releases at 

least some of its energy and then, upon passing back 

into the ambient surroundings, agnin takes in electo 

magnetic energy from the ambient surroundings, said 

"uid being cause to pass into and out of said Casimir 

cavity by relative movement between the cavity and 
fuid: and 

(e) capturing at least some of the electromagnetic energy 
‘leased by sid uid 

19. A method of exlmeting and collecting electromagnetic 
radiation from the ambient surroundings comprising 

(а) providing a supply of fluid characterized by its ability 
"o () take in electromagnetic radiation from the ambi- 
went surroundings and (i) release at last some of said 
energy when the fu is caused to pass into a Casimir 
E 

б) providing a first arrangement configured to collect at 
least some of the electromagnetic radiation released by 
id uid: 

(©) providing а second arrangement including means 
defining a given path for containing said Muid along 
said path: 

(а) providing а third arrangement including a Casimir 
cavity positioned within said given path: 

(e) causing said id to pass into and out of tbe cavity as 
‘the fid is contained along said given path: and 
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(D positioning said Casimir cavity in sufficient commu- 
nication with the ambient surroundings and with said 
first arrangement so as to (i) cause said fluid containing 
lectromgnetic energy taken from the ambient sur- 
mundings to release st least some of said energy t said < 
first arrangement when the fuid passes into зай! cavity 
cad Gi) 10 again Take in electromagnetic ener from 
‘the ambient surroundings when the fluid pases out of 
Said cavity 


20. А system, comprising: w 
(a) a first arrangement defining at least one mechanism 
designed to cause the atoms and molecules making up 
а given Muid containing electromagnetic energy 
obtained from the ambient surroundings to change in 
configuration in a way which releases at least some of '* 
said energy when said fluid is passed into said mecha- 
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(second arrangement located in the ambient surround- 
ings and including a source of said fuid and means 
cooperating with said first arrangement for causing said 
Tui 1o pass from the ambient surroundings ino said 
mechanism and thea out of said mechanism and back 
into the ambient surroundings, whereby the Mud when, 
‘passing into said mechanism releases atleast some of | 
йз energy and then, upon passing back into the ambient 
‘surroundings, again takes in electromagnetic energy 
from the ambient surroundings, said means and said 
first arrangement cooperating with one another such 
‘that said fuid passes into and out of said mechanism by 
relative movement between the mechanism and fuid: 
m 

(6) à third arrangement for capturing at least some ofthe 
‘electromagnetic energy released by suid fuid. 


QEG SYSTEM DESCRIPTION 3252014 


The Quantum Electric Generator system (QEG) is an adaptation of one of Nikola Tesla's many patented electrical 
generator / dynamo / alternator designs. The particular patent referenced is No. 511,916, titled simply "Electric. 
Generator", and dated January 2, 1894 (see back of this manual). The adaptation is a conversion from a linear 
system, to a rotary system. 


The QEG prototype is scaled to produce electrical power in the range of 10-15 kW (kilowatts) continuously, and 
can be set up to provide either 120 Volt or 230-240 Volt single phase output. We are also planning future 
designs to provide 3-phase power. 


Service life of the device is limited only by certain replaceable components, such as bearings, v-belts, and 
capacitors. The basic machine should operate trouble-free (with minimal maintenance) for as long as any good 
quality electro-mechanical appliance, such as a quality washing machine or refrigerator. Heavy-duty mechanical 
components are used throughout for reliability 


The QEG is not a complicated device, as it is designed (like Tesla's other ‘discoveries’), to work in harmony with 
natural laws, rather than with the power-wasting symmetric motor and generator designs used in today's 
mainstream industry. 


An effective way to understand the operating principle of the QEG is to think of it as a high-powered, self- 
resonant oscillator (a power tank circuit), which generates high-voltage AC (15 to 25KV). These HV oscillations 
are then transformed into line voltage AC output, at current levels up to approximately 85 A. In today's 
alternative energy terminology, it would be called a type of resonance machine 


The circuitry that develops high power in this device is really based on an existing but under-utilized power 
oscillator configuration, however, the ‘quantum’ part of the design has to do with how the generator output is 
‘tuned for maximum power. Conventional alternators (AC generators) consume more input power than the 
output power they provide. For example, one brand of power take off (PTO) alternator uses 18,000 watts (24 
horsepower) to develop 13,000 watts of output power. In the QEG, input power is used only to maintain 
resonance in the core, which uses a small fraction of the output power (under 1000 watts to produce 10,000 
watts), and once running, the QEG provides this power to its own 1 horsepower motor. This is known as over- 
unity. Once the machine builds up to the resonant frequency, it powers itself (self-running) 


In the QEG, the exciter coil is used to provide a conduction path through the quantum field (zero point) into the 
generator core. This has the effect of polarizing the core, which increases power output over time. 
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NOTICE 
TO BE READ AND UNDERSTOOD BY ALL QEG PROJECT CREWS 


Fix the World (FTW) is not responsible for the actions of others. We can only tell you our 
experience. We have discovered it is essential that those wishing to build a QEG use careful 
thinking, patience, and consideration for the greater good. 


‘The inhabitants of planet Earth are entering into a new paradigm and a new way of doing 
business. In honor of Nikola Tesla, the QEG is a gift freely given to the world, and FTW's 
involvementis strictly altruistic. 


‘The QEGis an electromechanical device and as such, safety for the individual and end user should 
always be of prime concem. It is therefore essential that persons assembling the device are 
experienced in the field of electro-mechanical assembly. A considerable level of knowledge in 
quantum physics is also required. 


IF YOU ARE TRAINED IN TRADITIONAL PHYSICS, AND HAVE NOT BEEN DOING THIS WORK 
FOR MANY YEARS, YOU MUST FIRST DO YOUR RESEARCH ON BASIC QUANTUM ENERGY 
DEVICES AND HOW THEY WORK (e.g. resonance and tuning). 


Electrical / Mechanical devices are inherently dangerous. Electrical shock hazards can cause 
serious injury and in some cases death. Mechanical hazards can result in dismemberment and in 
some cases death. 


Due diligence has been applied to ensure that the QEG instructions are complete and correct. All 
local and country-specific electrical and mechanical code implications, by which a QEG might be 
installed and operated, cannot possibly be known. Nor is it conceivable that any and all possible 
hazards and/or results of each procedure or method have been accounted for. 


It is for these reasons that the QEG must be either directly installed or supervised by an 
experienced electromechanical engineer to ensure the installation is done safely and in 
accordance with local electrical code, however, the QEG is installed the same way as any 
commercial generator and does not violate any electrical codes. Anyone who uses the QEG 
installation instructions (including but not limited to any procedure or method of installation) 
mustfirst satisfy themselves that neither their safety, nor the safety of the end user, will be 
endangered over the course of the installation and operation of the QEG. 


It is imperative to understand YOU NEED PROFESSIONALS AND EXPERT ADVICE to build a 
QEG. 


‘The installation instructions are designed to show how we have found the building of the device to 
be accomplished, and any negative outcomes that result are completely the responsibility of the 
person/company building it; FTW provides no guarantee for the successful installation of the QEG. 


This notice serves the purpose of communicating the serious nature of building a quantum 
machine, as we are well aware that there have been severe restrictive agencies involved with their 
suppression. Quantum free energy isn’t taught at University and most designers have heretofore 
been unsuccessful at mass distribution. It is YOUR RESPONSIBILITY therefore to make certain you 
are building the QEG with positive intentions for humanity, and lashing out legally or otherwise to 
FTW, HopeGirl and/or the designer and his family, is a violation of goodwill and will in no way be 
attended to. We know of no other way to do this but to go back to the "HONOR SYSTEM.” 


In reading this notice I agree that: 


1)1 WILL NOT ATTEMPT TO BUILD A QEG UNLESS I DO SO APPROPRIATELY WITH AN 
ELECTROMECHANCIAL ENGINEERING PROFESSIONAL. 


2)1 WILL NOT COMMISSION (TURN ON) OR INSTALL THE QEG WITHOUT AN 
ELECTROMECHANICAL ENGINEERING PROFESSIONAL. 


3) UNDER THE ABOVE CONDITIONS, I MAY USE THE QEG INSTALLATION INSTRUCTIONS FOR 
PERSONAL USE, AND UNDERSTAND THE NEED FOR IMPECCABLE COMMITMENT TO THE 
BETTERMENT OF HUMANITY. IN THE BEST INTEREST OF THE PEOPLE OF PLANET EARTH, | 
WILL NOT ATTEMPT TO MISUSE OR MONOPOLIZE THE QEG INSTALLATION INSTRUCTIONS IN 
ANY CAPACITY, NOR WILL I ATTEMPT TO MAKE A HUGE PROFIT AT THE EXPENSE OF ANOTHER 
HUMAN BEING. 


IMPORTANT - Please make certain that persons who are to use this equipment thoroughly 


read and understand these instructions and any additional instructions prior to 
construction, installation and operation. In addition, we require you to read this notice 
again when you are ready to assemble the core. 


Letter from the Editor 3252014 


Dear Builder, 

Itis no easy task to build the QEG, and we want to encourage you by offering a short treatise on 
the importance of ‘consciousness’ in this endeavor. Many are becoming more familiar with 
Nikola Tesla, his desire for all people to have access to free energy, and his failed attempt to 
expose this technology to the world. Many have followed him with the same aspirations and, 
similar to Tesla's plight, have also been prevented by powers beyond their control. The "free" 
energy movement is rife with horror stories ranging from government theft of patents, to 
reputations destroyed, to the murder of untold numbers of brilliant scientists/inventors. 


We must all consciously and constantly rise above these tyrannical infringements, and create an 
environment for ourselves and our neighbors, and rediscover Nature's Laws to be able to live 
and thrive. We must leave off responding in incredulity to what was “done to us” when we were 
told and believed we couldn't create free energy. We are now awake to the point that we know 
they were lying. Who's they? The elite for starters — follow the money (watch THRIVE); J.P. 
Morgan couldn't put a meter on an energy plan for the world, and so destroyed any chance of 
that happening through several vicious attacks on Tesla’s reputation and livelihood — basically 
got Tesla’s ideas out of the way for his own profit and power — and maliciously destroyed ће 
‘man (youtube: Tesla's Autobiography). While the electric companies have told the people theirs 
is the only way to get electricity, and we are dependent on them, the truth is that we have been 
deprived of this alternative (quantum) energy source for close to 130 years. Morgan's grip on the 
energy supply has not loosened one bit in all that time, in fact, you are probably paying more for 
electricity than ever before, all things being equal. 


So how do we effect our future now, and free ourselves and the generations to come after us 
completely from energy tyranny? Building the QEG is one way. It is a journey that requires you 
think deeply about processes that will, in turn, expand your senses to enable you to receive 
information from the quantum field of consciousness, or God if you prefer this reference. We 
believe we had Divine inspiration and help, which began with a burning desire to “get off the 
grid” and also do something significant for humanity. The timing is wonderful because, as of the 
writing of this, the entire planet is in turmoil as never before, and people will need to not only be 
self-sufficient, we will all need to live according to what is good for all (Ubuntu), and help each 
other for our continued evolution as species/planet. 


It is with great love that the QEG is offered to the world, and as you take on the task of building 
one, it is hoped that this becomes your path also: the mission of free energy for all! The next step. 
we ask you to take on your journey, before and during building, is to listen to the discussion 

here: http://www. youtube.com/watch?v=3FqZTW7qh2U&feature=voutu.be with HopeGirl, 
Ralph and Marsha Ring, Fernando Vossa and the 3D Global Network. 


Lam, in service to Gaia and its inhabitants, deeply grateful for this technology, and the 
opportunity to share it! 


Valerie Robitaille 


IMPORTANT ADDITIONAL INFORMATION 


We are not professional writers or photographers and didn't always have opportunities to 
document or photograph every step of development. Therefore, please take the level of 
engineer, electrical experience required to build a QEG very seriously as we are giving 
these to you under this premise. You will discover the advanced level of knowledge of 
mechanical/electrical processes needed quickly enough. The correct construction ofthe 
QEG requires patience and careful thought. We made several mistakes in development and 
have given here the steps that were successful. You will probably still make mistakes - and 
these will be your greatest learning opportunities as you gain more knowledge about this 
type of energy. 


Before beginning to build, consider how much you would like to outsource to one ofthe 
cottage industry community units (CICUs) near you! In the US we recommend Polaris for 
the steel stator/rotor construction, and Torelco for toroidal winding. As FTW continues to 
roll out the distribution plan, and more connections across the world are made, we think 
CICUs will be commonplace and hence, QEG parts accessible (many people will be making 
the 


When website URLs were available we provided links for the person reading this online. 
You may certainly use your own sources for materials but it is imperative you do not alter 
the instructions/parts herein if you are building a QEG. (We know with increased 
knowledge you will discover many applications for this technology.) When photographs 
can be shown to help you visualize a process, they are provided. Please remember, we are 
not professional manual writers. What we offer you here is free of charge and our gift to 
humanity - but it comes with great responsibility. Learn as much as you can, use 
discernmentand wisdom, share freely, and you will be privileged to know the secrets of 
energy creation from the quantum field. 


We would like to dedicate the success we've experienced to our first teacher, Sir Timothy 
Thrapp, and WITTS Ministries, without whose guidance none of this would be available so 
soon. We acknowledge and honor the work WITTS has done for over 200 years bringing 
technology forward, and hope that you will consider making a donation to the ministry for 
their great work. 


We would also like to thank our greatest teacher and fellow humanitarian, Nikola Tesla. It 
is our most gratifying honor to present modern plans for a quantum energy generator to 
the world, based on Tesla's discoveries, especially at a time when we the people are being 
manipulated and controlled by a corrupt energy economy. Tesla wanted everyone on the 
planet to have energy. We continue to carry out his vision. 
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Parts List 


Part Туре, Model # or MFG PN Quantity 
Capacitors 

Ceramic Disc Capacitors TSpF 3150volts 2 

Film Capacitors 2.5uF 2000V 1 


End Plates and Shrouds 


Fiberglass reinforced epoxy | СТОЛА (D sheet inch thick by 3 
laminate (for 2 end plates) feet by 4 feet 
Fiberglass reinforced epoxy | GIO/FR4 (2) US" x 5.875" diameter 


laminate (shrouds) 


Exciter Coil 


Clear Cast Acrylic Tube 


T3 OD xI ID, T 
Length 


#10 Magnet wire (see 
generator core) 


V-Belts and Pulleys 


Goodyear 41430 V -Belt 


GDYR 41430 


T Groove, 3” x 7/8" bore, type | AK30 x 7/8 1 
А Pulley (Motor) 
1 Groove 2.507 Pulley 7, AKISXTIS т 


bore type A (Generator) 


Drive Motor 


DC PM Variable Speed, 2500 
RPM, 180V armature, 7/87 


shaft, with base 


jenerator Core 


pacer Blocks 1-1/2" x 1-1/2” | Aluminum 6061-76 16 

x 4-1/2” 

Mica Tape 1.007 x SOYD. MICAT1956XIX50 1 
Bonder for shafUrotor LOCTITE 648 1 
7387 Activator (use with 17502 
bonder) 

Mica Plate NEMA 6 36 х 36° x 030 1 

7/8" Three Bolt Flange SATRD205-14G 2 
Bearings 

Magnet Wire #10 Round HPT 620° 
огНАРТ 

Magnet Wire $20 Round Pulse | HTAIHSD 6 5200" 


Shield 


MW35, 73, 36 


Teflon tubing 


ТЕТ20019 NAQ0S (Alpha 
Wire) 


S pieces (127 each) 


Fiberglass sleeving w/PVC for 
#10 НАРТ wire (tubing) 


PFI308 


S pieces (127 each) 


Tape, white, 1"fiberglass, hi- 
temp (outer wrap) 


RG48_(Intertape) 


Tape, black, Г” reinforced, 
high-strength 


60020719 (Von Rolly 


Nomex Corner Insulation Torelco 16 

Shafting 7/8" dia. x 11.0" long | C1045 TGP Trukey TR" di x И" 

wstandard 3/16" x 3/32 

keyway 

8 inch Bolts, %- 28 thread, | 1050095555 (Instock E 

Grade 8 Fasteners) 

Electrical Terminals 

‘Assorted ring, spade, and 

quick connect terminals 

‘Additional Parts 

Variac, 120/240V in, 0-280У | Type 1520 (STACO) 1 

ош, 9.5 Amps. 

Console Box wipanel ТАЗБЕСАВКВО (Hammond |T 
Mfg.) 

Plexiglass sheet for mounting | % inch thick by 12 inches sq. | I 

2.5uF capacitors 

Electrical box ETS 1 

50 amp plug 1 

50 amp receptacle 1 

Switch, start/run DPDT center off, 15 amp, 1 
240v 

Bridge Rectifier 600 volt, 25 Amp., quick 1 
connect terminals 

Nuts 28 Grade 8 8 

Washers Паг 16 


Frame and Base 


Angle aluminum 


E x A feet. UR" thk. 


POLARIS LASER LAMINATIONS — Generator Core; Rotor 
TORELCO - Toroidal winding service and complete core processing ready to ship 

FASTENAL - Retaining (bonding) compound (Loctite 648: bonds rotor to shaft) with activator 

EIS - Mica tape; 20 gauge Magnet wire 

S & W- 10 gauge Magnet wire 

INDUSTRIAL SENSORS AND CONTROLS (ebay) — Motor controller KBIC-240D variable speed DC 
motor controller; Resistor 

MOUSER - Capacitors, Enclosures, Variac, Rectifiers, Star/Run switch 

— V belt; pulleys 

EMCO PLASTICS — End plates 

ASHEVILLE-SCHOONMAKER MICA - Mica plates 

DISCOUNT STEEL — Aluminum squares (spacers) 

BRIGHTON BEST - 8 in. bolts 

MCMASTER-CARR — Clear acrylic tube for exciter coil 

LAKE CITY ELECTRIC (ebay) — Variable speed DC Motor (1 hp) 

THE BIG BEARING STORE — 7/8" Three Bolt Flange Bearing w/set screws 


Additional Parts 


High-temperature fiberglass tape (outer wrap) 
4" x A"electrical box. 

50 amp plug. 

50 amp receptacle 

Black fiberglass sleeving (pve-coated) 

Black mylar insulating tape 

Wood or welded steel tubular frame for base 

12- TPC Thomson / AVX Medium Power Film Capacitors 
Angle aluminum 

Startirun switch 


MAJOR GENERATOR COMPONENTS: 


Stator 
Rotor 

Bearings 

V belts 

Capacitors 

External exciter сой 
End panels/plates 
Magnet wire 

Drive motor 

Control box 

Frame and packaging 
Variac 

Inverter 

Pulleys 


‘THE STATOR, or generator core, is made using 140 laminations of 24 gauge M19 CS electrical steel 
forming a stack of 3 - ¥ inches, with a 4 pole configuration. Corresponding ROTOR with 2 poles. Both 
STATOR and ROTOR are tig welded in 4 places. 


GENERATOR STATOR AND ROTOR DRAWING # 7410-1 
USE MATERIAL * 24GA / MICS (00255) 


STACK AND TIG WELD STATOR AND ROTOR TO + 3500°+/-1 LAMINATION LENGTH 
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Shaft cont'd* 


4 SPLINES (RAISED STAKE) 
EQUIDISTANT AROUND SHAFT 
CIRCUMFERENCE 


* We didn't use the splines, rather, we used Loctite 648 retaining compound to bond the rotor to 
the shaft. This technique works very well with a close slip fit between the parts. 


End Plates 


Fiberglass reinforced epoxy laminate (FR-4/G10) is used for end plate construction. End plates must be 
constructed of insulating material, but must also be structurally strong as they support all generator components, 
including bearings, shaft, rotor and stator. FRA is the same material used to make circuit boards and is very 
strong, machinable, and dimensionally stable. Dimensions: End Plates: 500” Thk. GIU/FR-4 15" X 16.5" with 
15" radius and 2.450” center hole. 


= BASARA 


Bearings 


‘The bearings should have a narrow inner ring with set screws for attaching to the shaft. Housing is cast 
iron with a grease zerk for re-lubing the bearing. We used a 3-bolt flange type mount, but 2-hole or 4- 
hole can also be used. Bearings are mounted on the inside of the end plates toward the rotor. 


Capacitors 


‘The capacitors are a critical part of the system. The initial configuration on our prototype uses 12 caps, 
2.5uF (microfarad) each. Each cap is rated for 2000V. These capacitors are wired in series in order to be 
able to withstand up to 25,000V in the primary circuit, The value and quantity of these capacitors will be 
adjusted to tune the frequency of the generator. 


iac 


The variac is used to control the drive motor speed which effectively controls the system power. It’s 
used during construction/tuning, and prior to self-running set-up when it can be replaced with the. 
smaller, lighter electronic motor drive circuit board. 


Drive motor control circuit board. 


The drive motor control circuit board is an industry standard SCR type DC motor drive manufactured by 
KB Electronics. The control board can be mounted in the console box we have included in the parts 
and is provided with a speed control potentiometer for adjusting motor speed. 


End Plate Layout 


We used the bare core as a template to drill all the core mounting holes in the proper locations on the 
end plates. After end plates are cut and finished, place one on a flat work surface that will support 100 
Ibs. Place the bare core over end plate, aligning the center bore of the core with the center hole in the 
end plate. Make sure the pole pieces are right to the edge of the radius at the top of the end plate. We 
used an extra long drill bit to drill the 8 mounting holes. Repeat this process for the other end plate 
Alternately, a long pin could be used as a center punch to mark hole locations and drill the holes using a 
drill press. If using the core as a template be sure to make assembly marks on the core and the end plate 
so that final assembly will have all the parts in the same orientation and the mounting bolts will go 
through without binding. Be sure to mark the in-facing and out-facing sides of each panel. 


CORE ASSEMBLY 


This is the time to review the NOTICE and section on consciousness at 
the beginning. 


We highly recommend ordering your generator set (stator and rotor) from an experienced professional 
lamination house. When your stator/rotor is welded and drilled, you are ready to bolt down the 8 spacers 
and wrap the core with 2 types of tape: Wrap 2 layers mica tape around the steel core (round part) 
followed by 1 layer of 1” reinforced, high-strength black tape. These 3 layers will bring the thickness 
needed for insulation to 17 mil (be very mindful at the comers of the pole pieces making certain there is 
по opening in the insulation for the wire to fall down into contact with the steel. If this happens, the coil 
will be short-circuited) 


Mica Plate Cuts (16 pieces 
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Installing Mica Plates 


After you've cut 16 c-shaped mica plates, install them on the top and bottom of each pole piece (front 
and back). We used a small amount of contact cement to hold them in place for the rest of the. 
processing, but they can also be taped in place with the reinforced black mylar tape. These are installed 
after core taping and before winding. 


Wiring 


You will need to commission a toroidal winding service. They might agree to process the entire core if 
you supply the materials (mica tapes and plates, corner insulation, aluminum spacers, bolts, outer taping. 
etc.). Proper winding is critical. 


Teflon sleeving is installed on the first complete turn of each winding of the #20 wire, and 
fiberglass/PVC sleeving on the #10 wire. Two coils of 3100 turns each of #20 wire are wound o`n 
opposing sides (left and right), and 2 coils of 350 turns each of #10 wire on the other sides (top and 
bottom). Leave about 3 feet of wire at the start of each winding and also at the finish for lead wires. Use 
enough sleeving to make sure the lead wires are completely insulated where they come through the back 
end panel. Be sure to secure the finish leads of each coil so that they don’t unravel during handling. 


Outer Wrap Taping 


Wrap a single layer of 1” white fiberglass tape tightly and securely around each coil making sure that all 
wire is covered and tape is butted up against the 4 pole pieces. 


Generator Assembly Steps 
Rotor/Shaft/Shroud Assembly 


Drawings are provided for the shaft showing an optional spline operation that can be used to mount the 
rotor to the shaft, if desired. We used Loctite 648 industrial adhesive (with activator), which is effective 
with close fitting parts. 


Drill a 7/8" center hole, and two 14” mounting holes into the shroud disks (mounting holes are lined up. 
with the holes in the rotor). Slide one disk onto the shaft on each side of the rotor. Bolt both shrouds to 
the rotor using two 4” or 4-1/4” long 14 - 28 through-bolts and nuts. These bolts should not be any 


longer than necessary or a rotor imbalance can occur. Shrouds are used to quiet the windage noise 
generated by the spinning rotor. 


Bearings 


Mount bearings to the inside of the front and rear end plates. Center each bearing on the 2.450” hole in 
the center of the plate. Drill the holes oversize for the mounting bolts. This is done to provide 
adjustability in the position of the shaft at final assembly. The bearings will have to be moved slightly to 
center the rotor in the bore of the generator. The gap between rotor and stator is very small (.010") and 
the rotor will need to be positioned so it does not rub on the stator bore. Only tighten finger tight at this 
time. 


We opted to bring the leads from the coils out directly through holes drilled in the rear end plate. You 
may decide to bring the leads out a different way. Here are the steps for our method: 


1) Insert all 8 bolts into the rear end plate, then lay the plate down on a flat work surface with the bolts 
pointing up. The work surface should have a hole under the center hole in the end plate to provide 
clearance when the rotor is inserted. About 1 ¥ inches of clearance is needed below the plate. 


2) With an assistant or two, place the fully processed core (about 90 Ibs.) down onto the bolts. Slide the 
core all the way down into contact with the end plate. 


3) Insert the short end of the rotor/shaft/shroud assembly through the stator bore and into the rear 
bearing. Let the rotor assembly drop gently to the bottom and place the front end plate with bearing over 
the bolts and shaft end. Tap into place with rubber mallet if necessary. Once plate is in contact with 
stator assembly, install washers and nuts and tighten securely. 


4) With assistance, place the assembly upright onto the raised portion of the base. We used 5 lag bolts 
across the bottom of the end plates on each side to mount the assembly to the wood base/frame. Other 
methods could be employed. 


5) Mount the drive motor to the base/frame. We mounted the shaft end of the motor onto the aluminum 
angle on the front of the base with one bolt to provide adjustability for belt tightening. We built a sliding 
mount for the rear of the motor using sheet metal parts, but sliding motor bases are commercially 

available that provide adjustability for proper belt te 


ioning. 
6) When the motor is mounted to the base, install 3" pulley on motor shaft using set screws. 


7) At this point the rotor position should be adjusted so that it spins freely inside the core without. 
rubbing. This is where you may need to adjust the bearing positions repeatedly until the rotor spins 
freely. (The gap between the rotor and stator is 010" making this step a little delicate.) however, once 
the rotor is tightened in position it does not tend to move. Place the 2 14" pulley on the generator shaft at 
this time; it can be used to turn the rotor by hand while adjusting its position. 


8) Place the V-belt over both pulleys and position pulleys as close to the motor and the generator as 
possible. Both pulleys should be positioned an equal distance from the faces of the motor and generator 
to assure that the belt runs true. 


9) The variac can be mounted on the base at this time. We used two 1/4 — 20 x 1” bolts with nuts to 
mount the variac to the aluminum angle. After all the components are mounted on the base, wiring and 
testing will be performed using the variac. (After set-up and testing is completed, the variac can be 
replaced with the electronic motor control circuit board for less bulk and weight. The console box in the 
parts list can be used as an enclosure/control panel for the motor speed control board, and for mounting 
the DPDT startrun switch.) 


10) With all components mounted on the base, wiring can begin, Please follow the schematic to make 
connections. We mounted a 4” x 4” electrical box on the base to support a large (50 Amp) receptacle to 
bring the power out of the generator. 


Wiring Notes: The generator output can be wired in series (220, 230-240V), or parallel (110, 115, 
120V). For the series connection shown on the schematic, the start leads from each coil are connected 
together. This connection provides the highest voltage output from the windings. If using a parallel 
connection for lower voltage/higher current, be careful to connect the four leads with polarity opposed 
(start lead of one coil connected to finish lead of other coil) 


‘The variac we used can be wired for 120 or 240 volt input, and provides 0-280 volts output, at up to 9.5 
amps. This is a versatile variac and can be used with either a 120 or 240 volt system. The output of the 
variac is connected to a 600 volt, 25 Amp full-wave bridge rectifier to power the variable speed DC 
drive motor. 


Set-up and testing 


Starting with the wiring setup a schematic, disconnect the primary coils from the series 
capacitor string on one end (disconnect capacitors). This will prevent resonance momentarily. 


Connect input power to the variac. We started with a full 240 volt series wired system, but parallel 120 
volt wiring can also be used. 


Test mechanical assembly by spinning up the motor/rotor/belt and observing operation. Adjust variac 
voltage from zero to about % through its range. The active rpm range is under 2500 rpm, so we don't 
need to spin very fast. Assure there is no stack rub (rotor scrubbing on stator), or other mechanical iss 
that need to be corrected for smooth operation. 


When proper mechanical operation is assured, re-connect the series capacitor bank. The initial 
configuration of 12 (twelve) 2.5 uF, 2000 volt capacitors gives us .208uF, that will withstand up to 
24,000 volts. This initial value should be in the range to produce resonance. 


As the machine spins up to resonance, the sound will change, and the rotor speed will lock into the 
resonant frequency. At this point any further increase of the motor speed control will change the speed 
only slightly, but the additional mechanical power (horsepower) will drive the core deeper into 
resonance, thereby increasing the power output. With a single control, the voltage and current (power) 
can be increased or decreased. 


As previously mentioned, the exciter coil is used to provide a conduction path through the quantum field 
(zero point) into the generator core. This has the effect of polarizing the core, which increases power 
output over time. After the QEG is first built, the spark gap on the exciter coil should be adjusted (with 
power off) to between .005" and 010”. Start the generator and let it spark for 2-3 seconds, and repeat 
this 4 or 5 times. Do this whenever starting the generator for the first few weeks of oper: 
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UNITED STATES PATENT OFFICE, 


NIKOLA TESLA, OF NEW TORK, N. Y, 


ELEGTRIC GENERATOR. 
EFROUISATION forming part of Letters Patent Xa, 511.018, aad scary 2:1894. 
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Frequently Asked Questions 


Where is the energy this device is using coming from ? 
The quantum field 


How much overall power does the QEG produce? 
10 KW (same design scaled up can produce 40 KW) 


If free’ energy devices work, why aren't the electric companies using them? 
This should be obvious but in case you need a reference, please see: 
http;//hopegirl2012 wordpress.com/ 


How is the QEG started up if it doesn't require fuel? 
All that's needed is to spin the machine ир to resonance. At that point it will run itself. It can be 
started using existing electrical power if available, or a crank mechanism, or a battery powered 
motor-start system. A battery start system could also keep its own batteries fully charged, by 
tapping some power from the generator. 


How long will the QEG run? 
Indefinitely (or until parts wear out) 


How did the QEG improve upon Tesla's work? 
This design adapts the linear, reciprocating element of the Patent, to a rotating element, and 
some electronics are employed for added stability; controlled amount of power and correct 
frequency range. 


Does the QEG slow down when more of a load is added? 
Мо ~ it's not that type of energy. 


Does the QEG emit radiation? 
No - it’s not that type of energy. 

What form of energy does QEG use? 
Electromagnetic and atmospheric charge 
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6n ABSTRACT 


А system is disclosed for converting energy from the elec- 
‘womagnete quantum vacuum available at any point in the 
universe to usable energy in the form of heat, electricity, 
mechanical energy or other forms of power. By suppressing 
‘electromagnetic quantum vacuum energy at appropriate 
frequencies a change may be elected in the electron energy 
Jevels which will result in the emission ог release of energy. 
Mode suppression of electromagnetic quantum vacuum. 
radiation is known to take place in Casimir cavities. A 
Casimir cavity refers to any region in which electromagnetic 
modes are suppressed or restricted. When atoms enter into 
Suitable micro Casimir cavities a decrease in the orbital 
energies of electrons in atoms will thus occur Such energy 
OIL be captured in the claimed devices, Upon emergence 
form such micro Casimir cavities the atoms will be re- 
energized by the ambient electromagnetic quantum vacuum. 
In this way energy is extracted locally and replenished 
globally from and by the electromagnetic quantum vacuum, 
This proces may be repeated an unlimited number of times, 
This process is also consistent with the conservation of 
energy in that all usable energy does come at the expense of 
the energy content of the electromagnetic quantum vacuum. 
Similar effects may be produced by acting upon molecular 
bonds, Devices are described in which gas is recycled 
through a multiplicity of Casimir cavities. The disclosed 
devices are sealable in size and energy output for applic 
tions ranging from replacements for smal bateries to power 
plant sized generators of electricity. 
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‘QUANTUM VACUUM Er 


ERGY EXTRACTION 


BACKGROUND OF THE INVENTION 


[0001] Max Planck proposed the concept of zero-point 
‘nergy in 1912. The idea was then studied by Albert Einstein 
and Опо Stern in 1913. In 1916 Walther Nemst proposed 
hal the Universe was filled with zero-point energy The 
modern field of stochastic electrodynamics is based upon 
hese ideas 


[0002] At that same time е structure and stability of the 
atom were puzzles. The Rutherford model of the atom was 
based оп analogy to the motions of planets (electrons) 
around the Sun (the nucleus). However this was nor feasible 
"he orbiting electron(s) would emit Larmor radiation, 
quickly losing energy and thus spiraling into the nucleus on 
"ime scales less than onedtilionh of э second, thereby 
rendering stable matter impossible. It is ow known within 
the context of stochastic electrodynamics (SED) theory that 
з posible solution involves the absorption of zero-point 
energy. It was shown in 1975 by Boyer that tbe simplest 
possible atom and atomic state, the hydrogen atom in ir 
ground state, would be in a state of equilibrium between 
Larmor radiation and absorption of zero-point energy at the 
correct radius for a classical Rutherford hydrogen atom. 


[0003] Since this solution was not known in 1913, Niels 
Bohr followed a dierent path by simply postulating that 
only discrete energy levels were available to the electron in 
fn atom. This line of reasoning let to the development of 
Quantum theory im the 1920s The concept of classical 
zero-point energy was forgotten fora decade. However the 
same concept found itself reborn in a quantum context in 
1927 with the formulation of the Heisenberg uncertainty 
principle. According to the principle, the minimum energy 
of a harmonie oscillator has the value hD2, where В в 
Planck's constant and isthe frequency. I is thus impossible 
to remove this last amount of random energy fom an 
oscillating system. 


о] з 
tized in quantum theory, a par 
properties of a quantum oscillator and the waves of the 
electromagnetic field. It is concluded that the minimum 
свету of any possible mode of the electromagnetic fed, 
consisting of frequency, propagation direction and polariza- 
tion state, is RI2. Multiplying this energy by all possible 
modes of the field gives rise to the electromagnetic quantum 
vacuum, which has identical properties. energy density and 
specum to the classical zero-point energy studied by 
Planck, Einstein, Stem and Nemst à decade previously. 


[0008] The line of inquiry involving classical physics plus 
the addition of a classical zero-point field was reopened in 
the 1960s by Trevor Marshall and Timothy Boyer and has 
been named stochastic electrodynamics (SED). SED asks 
the question: "Which quantum properties, processes or laws 
сап he explained in terms of classical physics with the only 
addition being а zero-point electromagnetic field.” Two of 
the early successes were a classical derivation of the block- 
bady spectrum (ie. one not involving quantum physics) and 
the discovery that a classically orbiting electron in a hydro- 
gen мош emitting Larmor radiation but absorbing em- 
Point radiation would have an equilibrium orbit at the 
‘classical Bohr radius, An initial approach to this problem by 
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‘Timothy Boyer (1975) was perfected by H. E. Puthoff 
(1987). Their analyses tested the orbiting electron as а 
harmonic oscillator. 


[0006] This result underwent a major new development 
With the recent work of Daniel Cole and Y. Zou which 
simulated the orbit of a classical electron in a true Coulomb 
field of a hydrogen nucleus and found that such a realistic 
electron would find itself in а range of distances from the 
cleus, in agreement with quantum mechanics, owing to 
random nature of the emission and absorption processes, 
The mean position is at ihe correct Bohr radins, but the 
actual distribution of positions very precisely duplicates the 
‘electron probability distribution of the corresponding Sehr- 
dinger equation in which the electron А regarded as being 
(n the SED representation 
the electron is ва because i is а wave 
function, but because as à point-like particle it is subject 1o 
the continuous perturbations of tbe electromagnetic quan- 
um vacuum locations.) 


[0007] A clear consequence of this theory is that a redu- 
tion of the electromagnetic quantum vacuum at the fre- 
quency corresponding to the obit of the electron will result 
3 a decay of the orbit since there will thereby be an 
imbalance in the Larmor radiation vs. absorption. 


[0008] The electromagnetic quantum vacuum energy 
spectrum is proportional to th cube of the frequency. Ifthe 
Vacuum energy is suppressed atthe frequency of the “noe 
"mal" orbit of the electron, this will cause the electron to 
spiral inward to a higher frequency orbit In this fashion i 
will then encounter а new equilibrium situation with the 
electromagnetic quantum vacuum energy spectrum owing to 
{hat spectrums inerease with the cube of the frequency 


[0009] If he SED interpretation is correct for the hydro- 
gen atom as the analyses of Boyer, Рио, Cole and Zou 
ийле. it must apply as well fo all other atoms and their 
за сти configurations- In that case, а transition of an 
electron from ап excited sine lo a lower energy slate 
involves a rapid decay from one stable orbit to another, not 
ап instantaneous quantum jump. The details of the bases for 
Stability of electron orbits has yet о be determined by SED 
thoy, but he logical exırapolation from the single-electron 
hydrogen case is clear: electron orbits in all atoms must be 
determined by an emission vs. absorption balance and thus 
are subject to modification involving mode suppression of 
the electromagnetic zero-point field at appropriate frequen- 


10010] Iis claimed that modification of electron orbits is 
in essence the same process as natural transition between 
energy levels of electrons in atoms and therefore that the 
energy released in such a process can be captured in the 
Same way as ordinary transition energy: 


[0011] By moving an stom into and out ofa microstructure 
that suppresses appropriate modes of the electromagnetic 
‘quantum vacuum, an extraction of energy from the electro- 
magnetic quantum vacuum may be accomplished. This can 
Бе done with micra Casimir cavities. 


[0012] The electromagnetic quantum vacuum as a real 
Source of energy is indicated by the Tamb shift between в 
amd p levels in hydrogen, van der Waals forces, the Aare 
nov-Bohm effect, and noise in electronic circus 
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[0013] However the most important effect of the electro- 
magnetic quantum Vacuum is the existence of the Casimir 
Foree, а force between parallel conducting plates which ma 

be interpreted as а radiation pressure effet of electromag- 
netic quantum vacuum energy. Electromagnetic waves in a 
cavity whose walls are conducting are constrained o certain 
wavelengths for reasons having to do with transverse com- 
ponent boundary conditions onthe wall surfaces, А а result, 
їп а Casimir cavity between parallel plates there will be, in 
llc, an exclusion of radiation modes whose wavelengths 
are longer than the separation of the plates, An overpressure 
felocimmagnetic quantum vacuum radiation on the outside 
then pushes the plates together. An extensive literature e 

оп the Casimir force and the reality of the force has moved 
from laboratory experimentation to micro-clectm-mechani 
cal structures (MEMS) technology both as a problem (so- 
called “stietion") and as а possible control mechanism. 


[0014] The exclusion of modes does not begin all at once 
tthe wavelength equivalent othe pate separation, d. Mode 
“Suppression will be strongest for wavelengths of dor greater, 
but will begin to occur as well for wavelengths falling in 
алкаса the “stairway” d'n, with the elect diminishing as n. 
increases. We propose to use the partial suppression of 
modes for wavelengths shorter than d occumimp im this 
fashion in onder to be able to employ Casimir cavities of the 
maximum possible physical size. 


[0015] Researchers have shown that thermodynamic laws 
ме not violated when energy is “extracted” fom zero-poir 
energy, as energy is still conserved and the second law is not 
violated. Cole and Pulbo have carried out and published 
thermodynamic analyses showing that there is no violation. 
Indeed, a thought experiment by Forward (1984) showed а 
simple, but not practical, energy extraction experiment 


[0016] In the stochastic electrodynamics (SED) interpre- 
{ation of the hydrogen atom, the ground state is interpreted 
as effectively equivalent toa elissieally orbiting electron 
‘whose velocity is c/137. The orbit is stable ut the Bohr radius 
owing to a balance between classical electromagnetic emis- 
Sion and absorption from the electromagnetic zero-point 
field. This view, first obtained by Boyer (1975) and subse- 
пану refined by Рио (1987) has been forther stengih- 
ened Ву the detailed simulations of Cole and Zou (2003, 
2004) which demonstrate that the stochastic motions ofthe 
electron in this interpretation reproduce the probability 
density distribution of the Selinger wave function. Note 
that one apparent difference between this interpretation and 
that of quantum mechanics is that in quantum mechanics the 
1s state of the electron is regarded as having zero angular 
‘momentum, whereas in the SED interpretation the electron 
has an instantaneous angular momentum of mer/1¥7=ly2x. 
However SED simulations by Nickich have shown that the 
time-averaged angular momentum is zero just as in the 
quantum case owing to the zero-point perturbations on the 
orbital plane, Thus averaged over enough “orbits” this 
classical electron” will fll а spherical symmetrie volume 
around the nucleus having the same radial probability den- 
Sity as the Schrödinger wave function and zero net angular 
momentum, completely consistent with quantum behavior 


[0017] The Bohr radius of the atom in the SED view is 
(0.529 A (Angstroms). This implies tha the wavelength of 
‘zero-point radiation responsible for sustaining the orbit is 
2500 529*137-455 A (0.0455 microns). Iis claimed that 
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suppression of zero-point radiation at this wavelength and 
Shorter in a Casimir cavity will result in the decay of the 
electron toa lower energy state determined by a new balance 
beween classical emission of an accelerated charge and 
zero-point radiation a 455 A, where А, depends on the 
Casimir plate separation, d. Note tbat the ail end of the 
quantum probability density of the electron (as well as the 
SED simulation of Cole and Zou) extends beyond five Bohr 
‘i, so that some change in the energy balance could be 
accomplished even at considerably longer wavelengths of 
pers 0.1 microns 2 microns 

10018) Since the frequency of his orbit is 66410" po 
matter how quickly the atom is injected into a Casimir cavity 
the process will bea slow опе as experienced by the orbiting 
electron, We therefore assume that the decay то а new 
‘Sub:Bohr ground state will involve gradual release of eneray 
3n ihe form of heat, rather than a sudden optical radiation. 
signature 

[0019] Since the binding energy of tbe electron is 13.6 eV, 
we assume tat the amount of energy released in this process 
‘would be on the order of 1 to 10 cV for ejection of the 
hydrogen atom into а Casimir cavity of d=250 A or there- 
abouts (and perhaps even a larger cavity as noted above). 
Upon exiting the cavity the electron would absorb energy 
fom the zero-point field and be re-oxcitad to i normal 
эше. The energy (heat extracted in the process comes atthe 
expense of the zero-point field, which in the SED interpre- 
tation ows at the speed of light throughout the Universe. 
We are in effect extracting energy locally and replenishing i 
lolly, Imagine extracting thimbles-full of water from the 
Ocean. Yes, the ocean is being depleted thereby, but no 
practical consequences ensue. 


[0020] Since naturally occurring hydrogen at standard 
Temperature and pressure (STP) is a tWo-atom molecule, a 
dissociation proces would need 10 precede an injection of 
hydrogen atoms into a Casimir cavity. We avoid this com- 

plication and take advantage of multielectron modification 
by working with monatomic (noble) gases which also have 
the advantage of being safe and inexpensive. 

[0021] We work with naturally occuring. monatomic 
gases for three reasons: 


[0022] (1) No dissociation process is required. 


[0023] (2) Heavier clement atoms are approximately 
‘woo Tour times Jarger than hydrogen and thus can 
lize and be affected by a larger Casimir cavity which 
is easier to fabricate 


[0024] (5) Heavier elements have numerous outer shell 

electrons, several of which may be simultaneously 

fected by the reduction of zero-point radiation in à 
Casimir civis 


[os] 
suitable 


[0026] He (4-2. +12 А) 
[б?т] Ne (2-10, =13 A). 
[0028] Ar (2-18, re1. A) 
[0009] Kr(Z=36, 1.8.4) 
[0030] $4, £208 A). 


The following five noble gases are potent 
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[0031] АШ of these elements contin ns electrons, Не has 
{wo is electrons. Ne has two cach of Is and 2s electrons: Ar 
has to each of 1s, 2 and 3s electrons: Kr las two of each 
of 1s, 25, 3s, and % electrons. Xe has two of cach of 1s, 2s, 
3s, 4 and Ss electrons. 


[0032] Assuming an outermost electron which is com- 
pletely shielded by the other electrons (a crude assumption), 
fis orbital velocity would scole as ^" (the familiar Keple- 

ian period squared proportional to semi-major axis cubed 
relationship) and thus proportional а рч) will scale as P= 

TF that is the case, then the larger radi translate as ® into. 
larger Casimir cavities having an eflect on the energetics of 
the outer electron shells. We would therefore expect that a 
Casimir cavity having de.1 microns (or perhaps even ox 
large аз one micron would have an effect оп reducing the 
energy levels of the outermost pair of s electrons .. and 
possibly also p electrons and intermediate shell s electrons 
as well 


[0033] Itis easonableto expect that a 0-1 microns Casimir 
Cavity would result in а release of 1 о 10 cV for cach 
injection of a He, Ne, Ar, Kr or Xe atom into such a cavity. 


904]. Acconing to a Кена Maclay, who hus dune 
theoretic Casimir cavity calculations 2 Tong cylindrical 
oi resin an inward fore on the cad F ie 
chon of modes” intercon of the Casimir foree, 
‘hs implies thats cylindrical cavi of damder ОЛ micron 
Auk iid the deed аксу o Str «hel ctn and 
Е 
[0035] Is now recognized that an завет 
fim vacuum fil formally necessary For tome stili 
in conventions quartum еу (Mom 1994 In the пай 
Gf pis mm e scsi ccc anite tis om 
їн been shown by theory and simulations t dtc 
"I groun sa of lc electron Ш he hydrogen atom, The 
ths! Bohr eitis determined by а balance of Larmor 
iion and absorption. of enemy lm ie zero-point 
case ibo лай quant vacuum in SED 
"beo I follows tat upon suppression «f appropriate 
‘ropa tations the balance wil be upset casa бе 
Secum to decay 10 а lover озату leal an ordinarily 
found n satu wi a ecce of on during tio tans 
fion А Casimir cavity ofthe proper dimensions can cnm. 
lsh ts suprcson of zr pnt ctun А Со 
чау rr ny rion a wich comuna modes 
dre suppressed or ested. Upon emering such propery 
eine Casini cavity te econ ener lee ei it 
а вста Upon eng he Casini evs 
the decia will etm ois а sat аныд, 
energy Tom the ambit zero-point Metso Tk per 
ian ene extacon cio be атадан is expanse 
She vpn tations. Aag Rs not je eer 
Proven ortis а similar balance of Larmor emission 
End absorption of can fom the zero-point stone 
mus td de electron. аме оГ ай atoms, nt jut 
gen permining any stom 1o he шей as a catalyst бт 
eto of zero pn omy (he enemy acce wit 
fhe ero pi fichas) Au analogs ces s aen 
eere fo unre molest bond ydg a sir 
energy extraction vee 
[0036] The following is a ы оГ parents that deal with 
‘sated phenome: 
[0037] U.S. Pat. No. 5,018,180, Frey conversion using 
Tigh change dei Kenneth R Shoulders: Th once 
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the production of charge clusters in spark discharges. It is 
conjectured that the electrostatic repulsion of changes is 
overcome in charge clusters by a Casimilike force. This 
invention does not deal with enemy release from atoms in 
Casimir cavities and is therefore no relevant to the present 


10038] US. Pat. No, 5590081, System for converting 
‘electromagnetic radiation energy t electrical energy. Fran- 
kin B. Mead and Jack Nachamkin. This invention does not 
deal with energy release from atoms in Casimir cavities and 
js therefore not relevant to the present invention. 


[0039] US. Pat. No. 6.477.028, Method and apparatus for 
energy extraction, Fabrizio Pinto. Proposes to vary one or 
more of a variety of physical factors that atleet the Casimir 
fore, or by altering any of a variety of environmental 
factors that lft such physical factors and thereby render a 
Casimir force system as mon-conservative. This invention 
docs not deal with energy release from atoms in Casimir 
cavities andis therefore not relevant to the present invention. 


[0040] US. Pat. No. 6,593,566, Method and apparatus for 
energy extraction, Fabrizio Pinto. A method and apparatus 
for aecelerating and a decelerating particles based on par. 
ticle surface interactions. This invention docs not deal with 
energy release fom atoms in Casimir cavities and is there- 
Tore not relevant 1o the presen invention. 

[0041] US. Pat. No. 6,665,107, Method for energy extrac- 
tion-l, Fabrizio Pinto. Similar to US. Pat, No. 6477.028, 
“This invention does not deal with energy release from atoms 
in Casimir cavities and is therefore not relevant to the 
present invention. 


SUMMARY OF THE INVENTION 


[0042] А system is disclosed for converting part of the 
energy of the electromagnetic quantum vacuum available at 
any point in the universe to usable energy in the form of 
heat, electricity, mechanical energy or other forms of power. 
‘This js accomplished using an effect оп the electron con- 
figurations of atoms predicted by the theory of stochastic 
electrodynamics (SED), Within he context of SED theory it 
is predicted that the electron energy level in atoms are 
determined by a balance of Larmor radiation vs. absorption 
of radiative energy from the electromagnetic. quantum 
vacuum. By suppressing electromagnetic quantum vacuum 
energy at appropriate frequencies a change may be effected 
în the electron energy levels which will result ia the emis- 
sion or release of energy. This change in energies is analo- 
aos 1 а standard emission ofa photon as an electron makes 
3 transition from an excited to a lower energy state, but on 
a longer time scale and with the change being a continuous 
оге rather than а "jump" from one energy level to another. 
Mode suppression of electromagnetic quantum vacuum 
radiation is known to take place in Casimir cavities. A 
Casimir cavity refers to any region in which electromagnetic 
modes are suppressed or restricted. When atoms enter into 
Suitable micro Casimir cavities а decrease in the orbital 
energies of electrons in atoms will thus occu, with the eflect 
being most pronounced for outer shell electrons: Such 
energy will be captured in the claimed devices, Upon 
emergence form such micro Casimir cavities the atoms will 
be re-energized by the ambient electromagnetic quantum 
vacuum. In this way energy is extracted locally and replen- 
ishod globally ftom and by the electromagnetic quantum 
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‘vacuum. This process may be repeated an unlimited number 
of times. This process i also consistent with the conserva- 
tion of energy in tha all usable energy does come at the 
expense of the enemy content of the electromagnetic quan- 
"um vacuum. Two example variations of а system are 
disclosed that permit multiple extractions of electromagnetic 
‘quantum vacuum energy during passage Га gas through а 
Series of micro Casimir cavities and that operate it a 
self-sustaining, recycling fashion. Similar elects may be 
produced by acting upon molecular bonds. The disclosed 
devices are scalable in sie and energy output for applica 
"ions ranging from replacements for small ates to power 
plant sized generators of electricity. Since the electromag. 
netic quantum vacuum is thought to permeate the entire 
Universe, devices drawing power from the electromagnetic 
«quantum vacuum in the Fashion claimed willbe effectively 
inexhaustible sources of power. 


BRIEF DESCRIPTION OF THE DRAWINGS 


[0043] The present invention may be understood by ref 
ference to the following detailed description taken in con- 
junction with the drawings briefly described below. 

[0044] FIG. 1 is а diagrammatic illustration of а set of 
channels each containing a multiplicity of Casimir cavities 
in accordance withthe present invention. 


[0048] FIG 2 is a diagrammatic illustration ofa system for 
convening quantum vacuum energy into locally usable 
power in accordance with the prese invention. 
[0046] FIG. 3 is a diagrammatic illustration of a block of 
funnel each containing a multiplicity of Casimir cavities in 
accondance with the present invention. 
[0047] FIGS. 4A-4D are diagrammatic illustrations of 
Casimir channels in bonded wafers in accordance with the 
present invention, 
[0048] FIGS. SA-SC are diagrammatic illustrations of a 
device for oscillating a Muid though Casimir channels i 
accordance with the present invention. 
[0049] FIGS. 6A and 6B are diagrammatic illustrations of 
device switching the reflecting characteristics of walls of 
Casimir viis in accordance with the present invention. 
[0050] FIGS. 7A and 7B are diagrammatic illustrations of 
а device Casimir cavity wall spacing in accordance with the 
present invention, 


[0051] FIG. в is a diagrammatic illustration of a device 
incorporating asymmetrie Casimir cavity entry and exits in 
accordance with the present invention. 


DETAILED DESCRIPTION 


[0052] The first embodiments of this concept utilize 
Casimir cavities consisting of volumes through which, or in 
and ош of which, gases flow, and which on the size scales 
Of atoms appear as regions bounded by parallel plates of 
conducting material in which the plate scales are much 
anger than the plate separation 

ing material in which the le 


в claimed that other forms of 
of producing а similar effect, and 
the term Casimir cavity will be used to designate any volume 
capable of mode suppression of the zero-point field. The 
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necessary condition is that the mode suppression ability of 
{he Casimir cavity be matched to the electron energy Jevels 
in such a way as to resul in а significant difference of the 
electron energy levels inside vs. outside the cavity. 


[0053] These embodiments demonstrate the following 
concepts: 

[0054] method, comprising: (a) use of a device 
including a series of Casimir cavities and causing а 
specific gasto ow through the cavities, said Casimir 
cavities being configured and said specific gas being 
Selected such that as the gas lows through the cavities 
‘nergy ie released Trom the gas: and (b) means for 
‘collecting at Teast some of said released gas, 

[0055] А method, comprising: (a) providing а device 
including at least one Casimir cavity and causing а 
specifie gas to enter and then exit the cavity, said 
Casimir cavity being configured and said specifie gas 
being selected such that when the gas js caused to enter 
the cavity. energy is released from the gas: and (b) 
means for collecting at least some of said released 
кту. 

[0056] А means for effecting changes in the electron 
configurations. A system for converting part of the 
energy of the electromagnetic quantum vacuum avail- 
ЗЫ any point in the Universe to usable energy in the 
fom of heat, electricity, mechanical energy or other 
forms of power. 

[0057] А means for effecting changes in the electron 
configurations inthe process of which enemy is 
released 

[0058] А means for allowing the electron configurations 
1o be re-energized by exposure to the ambient electro- 
magnetic quantum vacuum radiation, 

[0059] The use of microstructures consisting of many 
pairs of alternating Casimir cavities and regions in 
‘which the electromagnetic quantum vacuum radiation 
freely propagates. 

[0060] The use of conducting strips on facing pairs of 
plates so that atoms go through alternating regions in 
Which they are exposed to the full electromagnetic 
{quantum vacuum spectrum, and regions in which part 
ofthe spectrum is blocked The result is that they dump 
Cor radiate) the energy difference into the local medium. 

[0061] The use of spacers to separate the layer pairs. 

[0062] Тһе use of multiple conducting strips to amplify 
the effect (hugely) 

[0063] The stacking of such plates with strips on both 
sides so that the top of one раі becomes the bottom of 
the next, each with identical conducting strips which 
form Casimir cavities with their portnc strips in each 
pair, 

[0064] The use of sandwiched layers of alternating 
conducting snd non-conducting plates having micron 
Sized thicknesses in which micron or submicron diam- 
er holes are introduced by etching or some other 
method. 

[0065] The stacking, co-registration and alignment of 
such sandwiched ayers to produce many parallel 
(Casimir tunnels having altemating Casimir and non- 
conducting segments. 
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[0066] The use of multiple segments to amplify the eflect 
hugely). 
[0067] The use of monatomic gases as he medium in 
such a system. 


[0068] The use of molecular gases in such a system for 
the purpose of modifying molecular bonds with the 
attendant release of energy. 

[0069] А closed recycling system in which these pro 
cesses take plac. 

[0070] Fabricatable and workable configuration and 
dimensions but with the claims aot limited to these 
specific embodiments 

[0071] A means whereby the fow of gas is initiated and 
maintained in а closed system, 

[0072] A means whereby the energy cease from the 
electron orbital changes is converted into usable energy 
in the form of heat, electricity, mechanical energy or 
‘ther forms of power: 


Casimir Channels 


[0073] This embodiment shown in FIG. 1 involves two 
square parallel plates 12 and 14, 10x10 cm in size for 
illustration: On each one lay down $000 conducting strips 16 
{hat are 10 microns in width and the full 10 cm in length, 
separated by 10 microns non-conducting strips. Perpendic 
lar wo the strips deposit a spacer material 18 at 0.1 to 1 cm 
intervals with a height of 01 microns. Put the plates face to 
face and align the strips so as to form 5000 Casimir strips. 
[0074] If we assume gas flow rate of 10 emis parallel to 
the spacers and perpendicular to the strips, this would result 
in 13x10 transitions’ 


[0075] An energy release of 1 to 10 eV per transition 
corresponds to 21 to 210 wans of energy release for the 
entire Casimir cavity. A stacked set of 10 or more such ayers 
could be fabricated yielding 210 to 2100 watts for a 10x10 
10 em block. 

[0076] This may be dineily converted into electricity 
using a thermopholovoltnic process, or indirectly by using a 
heat exchanger As in the previous embodiment, one means 
of capturing the emitted radiation is to surround the appa- 
‘ats with a water bath 

[0077] The dimensions above are solely examples. The 
device may be sealed to both smaller and significantly larger 
dimensions. 


[0078] The essential components of an energy generating 
device of this sort shown in FIG. 2 are: 
[0079] (1) An array of parallel Casimir channels with 
conducting strips 10 
[0080] (2)4 pump 22 providing contînvous reveling of 
gas through the tunnels 
[0081] (3) A means 24 for capturing the emitted energy 
[оз] (4) A thermal photovoltaic, heat exchanger oF 
‘other device 26 capable of converting output het into 
electricity or other usable forms of power. 


[0083] А desirable property of the system is its ability to 
radiate the accumulated energy locally and absorb it plo- 
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bull. Thus surprisingly the means 24 for capturing the 
emitted energy can capture the emitted energy without 
hindering te capture of dhe quantum vacuum energy by the 
gas. This is due tothe fact that the vacuum field permeates 
all space and cannot be blocked. (Note that the reason that 
Casimir cavities have reduced vacuum energy modes is not 
that they block it, but rather that because of destructive 
interference they do not allow some ofthe electromagnetic 
modes to exist in their interior) A second reason that the 
‘means 24 docs not block the capture of the quantum vacuum 
energy is that the absorbed energy is dominantly shorter 
‘wavelength electromagnetic modes that are not absorbed by 
the means 24, whereas the radiated energy сап be longer 
wavelengths for which the means 24 has а much larger 
absorption coelcient Such is he ease, for example, when 
the means 24 comprises a water bath 

[0084] The fist wo components will be enclosed in sealed 
structure, The third and fourth components may be interior 
Or exterior to this structure 

[0088] А variation on the above device consists of stack- 
ng plates such hat the top of one рай becomes the bonom 
in the next рай, etc. 

Casimir Tunnels 


[0086] One embodiment ofthe concept shown in FIG. 3 is 
multiple, parallel. 01 micron diameter Casimir tunnels, If 
owe let the length of the cylinder be 100 times the width, this 
results in 2210 microns fr the length of the Casimir tunnel. 
We propose a segmented tunnel consisting of alternating 
conducting and non-conducting materials, each 10 microns 
în length n a length of ста, there could be 50 such pairs 
in segments, resulting in 500 cnergy releases events (cach 
yielding 1 to 10 eV) for each transit of an atom through the 
"rire T cm-ong segmented Casimir tunnel. 

[0087] Consider а one cubic em “Casimir Block” that is 
"buit up of 10 micron thick altemating layers as shown in 
FIG. Assume that tunnels 32 of 0.1 micron diameter could 
be drilled through the cube perpendicular to the layers 34 
tis s not physically possible, of course; tunnel апос 
"ure must be done differently). Ten percent of the cross 
section comprises entrance о some 1.3 billion tunnels. The 
mount of energy released would be proportional 10 the low 
fate of the pas through these tunnels, 

[008] A fow rate of 10 cm s- through a total cross 
Sectional area of 0.1 сш? yields 1 em? of gas per second 
Towing through the tunnels, which at STP would be 27 
10" atoms. A very simple sealed, closed-loop pumping 
system could maintain such a continuous gas low. Since 
och atom interacts 500 times during ts passage, there 
‘would be 13х10 transitions per second in the entire cube 
"fone cubic centimeter. An energy release of 1 10 10 eV per 
transition corresponds 10 2150 tà 21500 watts of energy 
release for the entire Casimir cube of segmented tunnels 
[0089] Obviously it is not possible to drill 13 billion 
funnels having diameters of 0.1 microns. However it is 
feasîble lo use microchip technology to etch holes into the 
individual ayers fis and Wen assemble the stack. 
Extremely fine coregistation and alignment of stacks will 
need ta be accomplished. 

[0090] This may be directly converted into electricity 
using a thermophotovoltaie process, or indirectly by using a 
heat exchanger 
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[0091] One means 10 capture the emitted energy is to 
Surround the apparatus with a water bath, Water absorbs 
infrared radiation very effectively. For the wavelength range 
of 2 microns to 200 microns, the absorption собор of 
‘wale is greater thin 10 em". Therefore a layer of water hat 
is mm thick and surrounds the apparatus will be suficient 
о absorb nearly ай the emitted infrared radiation The Water 
‘willbe heated, and that heat converted into the desired form 
of energy. 

[0092] The dimensions above arc solely examples. The 
device may be scaled 1o both smaller and significant larger 
dimensions. 


[0093] ‘The essen 
device of this sort are: 


components of an energy generating 


[0094] (1) An array of parallel segmented Casimir mn 
nels 32 


[0095] (2) A pump 22 providing continous recycling of 
qus through the Tunnels 


[0096] (5) A means 24 for capturing the emitted energy 


[0097) (4) A thermal photovoltaic, heat exchanger or 
other device 26 capable of converting output het into 
electricity or other usable forms of power. 


[0098] The first two components wil be enclosed in sealed 
Structure. The third and fourth components may be interior 
or exterior to this structure. 


Casimir Channels in Bonded Wafers 


[0099] The basic concept of the present invention is to 
flow gas into and out from multiple Casimir cavities. When 
the gas is ouside of a Casimir cavity. a wide range of 
quantum mechanical vacuum electromagnetic modes are 
available to interact with the gas atomie electronic orbital 
States. When the gas passes into a Casimir cavity the range 
Of available modes is restricted and the gas sheds some of is 
lectomugnetic energy such tha this energy is available 
locally. When the gas once again lows ош from the Casimir 
cavity, the вау atomic electronic orbital state energy ix 
recharged fom quintum mechanical vacuum fields. Thus 
energy is harvested globally and delivered locally 


[0100] The configuration for a basie device comprising 
bonded wafers is shown in FIGS. 4A-4D. A lop view is 
shown in FIG. 4. The device is | sq, em. As seen from the 
South edge 41 in FIG. 4D. it consists af two substrates 42 and 
44 separated by а series of spacers which extend across the 
device Trom the south to the north side. These spacers have 
a height d, a width w, and a сешег1о-сешег spacing s. The 
thin gaps delineated by the spacers 48 extend to openings at 
the south edge ofthe device, as seen in FIG. 4B and the non 
edge. As seen from the east ede in FIG. 4C, the upper 44 
and lower 42 substrates are each coated with conducting 
ries 46 that extend from the east edge o the west edge. 
"These stripes are discontinuous, such that the discontinuity 
occum at each region where the stripe is intersected by a 
spacer 48. These stripes have a widih w; and a center> 
center spacing s. In the central region of de device there is 
ıa region of both substrates that has been removed o form. 

conduit 43 from close to the east edge to close to the west 
edge. This conduit does not extend all the way to the edges, 
but is instead sealed 45 at each end, as shown in FIG. 4A. 
Finally, as seen in FIG, 4D, which shows an east view of the 
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central cross section, and in FIG. 4A, a hole 47 extends 
through the upper subsite. This hole connects 10 the 
conduit 43 shown in FIGS. 4А and 4C. As ean also be seen 
in FIGS, 4А and 4D, a connector ring 49 that surrounds the 
hole is axed to the upper substrate, 


[0101] For the device to function, pas tubing 28, shown in 
FIG. 2, is atached to the connector ring 49 extending from 
the upper substrate, forming a sealed connection. Pressure 
ized gas Howes through the tubing and the hole 47 in the 
upper substrate into the conduit 43 between the substrates. 
From the conduit 43 the gas ows from the central region 
through the gap between the subsites othe north and south 
edges, The spacers puide the gas so that it lows alternately 
beween regions costed with the conducting stripes 46 and 
regions that are not coated with these stripes, until it reaches 
the north and south edges, at which point it escapes from the 
gap between the substrates. The escaped gas is captured in 
a surrounding enclosure, not shown, and pumped back 
through the tubing 28 into the hole at the lop center of the 
device, forming а close-loop system. In this way the gas is 
passed through multiple Casimir cavities. The gas atoms or 
molecules absorb energy from the surrounding electromag- 
netic field when they are in the non-conducting region and 
then release a portion of their energy as they enter the gap 
between the conductive coatings, i. in the Casimir cavity. 


[0102] The apparatus is surrounded by a means 24 o 
capture the released energy, such as а water Бай shown in 
FIG. 2 Water absorbs infrared radiation very effectively, For 
the wavelength range of 2 microns to 200 microns, the 
absorption coefficient of water is greater than 10 em" 
"Therefore a layer of water that is 1 mm thick and surrounds 
he apparatus i яисе to absorb a large proportion ofthe 
etd infrared radiation, providing thermal energy to heat 
the water. That energy can be used directly as heating 
source, or converted into the desired form of enemy. Ву 
means 26 well known to those skilled in the art 


[0103] The materials and dimensions in the preferred 
embodiment are a follows, The upper 44 and lower 42 
Substrates are sapphire, which is transparent to much of the 
Ambient lociromagnetie spectrum, is thermally conductive, 
dnd is rigid and robust. The thickness of each substrate is 
250 microns. The conducting regions 46 are formed by 
standard photolithography known 10 those skilled in thea 
"The width of each conducting stripe, wy, is 2 microns, and 
separated by a 2 micron nonconducting region, to form a 
Cemer:10-center spacing 52 of 4 microns The stripe has gaps 
"where the spacers 48 are to be formed. The conductive 
coating 46 is platinum, having a thickness of 40 nm. The 
Spacers 48 consist of silicon dioxide, deposited and pat 
тепе! by standard means known by those skilled in the ап. 
The total spacer height, d, is 200 nm, its width, Wu, 5 
microns, and hecentero-cener spacing. s is 0.5 mm The 
Spacers are formed by depositing 100 nm thick layers on 
‘och substrate, and then joining them. The central conduit 
onions 43 are cut into the substrates using a standard 
diamond saw. The cuts are 100 microns in width and 50 
microns in depth. forming a conduit that is approximately а 
100 micron square. The hole 47 drilled through the upper 
substrate has a diameter of 1 mm, and is surrounded by a 
Ting having а diameter of 25 mm. The ring 49 is affixed lo 
he upper substrate by epoxy. The substrates are pressure 
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bonded together by direct bonding (Pil, 1999), with the 
‘bond forming between the silicon dioxide spacers layers on. 
each substrate. 


[бим] The steps in the device fabrication that are not 
described explicitly are well known to those skilled in the 


19108) Following the calculations presented in the back 
ground section, he power produced by a single such device 
Fe estimated to be beween 1 and 10 wats for an input 
pressure of 8 atmospheres, 


[0106] Pumping gas through the Casimir pores requires 
power. We examine how much power is required, as а check 
that it is not more than is produced by the device. Consider 
э Casimir block that contains 200 nm diameter pores over a 
lema 

025. We ind the pressure and power required o produce 
x of 1 em" per second at standard temperature and 
pressure (STP): 


[0107] According to FIG. 1068) in a paper by Roy et al. 
(1993) a pressure drop o 760 torr (equal to vae atmosphere) 
results from a ow of approximately 5 шо: through a 
thickness of 60 microns, which corresponds to a gas velocity 
of 10 cm/s, Reducing the velocity by a factor of ten, making 
the appropriate unit conversions and multiplying the result 
by the thickness ratio of 1 em (10° microns) divided by 60 
microns gives the result that a pressure of 1700 Pa, corre- 
sponding to 17 atmospheres, is required to produce the 
desired gos ow. Multiplying this by the gas Пих of 1 em 
577 results in a required power of 17 milliwatts. These 
ost are only approximate, as temperature and structural 
variations through the Casimir pores are expected о produce 
resistance which will then require a somewhat greater prcs- 
sure. In any case the required power of approximately 17 
milliwatts is much lower than our estimate of 22 to 22 
kilowatts of power release, and во much more power is 
produced than i used to produce the gas йом. 


[0108] It is to be understood that the dimensions and 
materials сап be varied preatly and still be part of this 
invention. The following is a list of some such variations, 
at it is far fom exhaustive: 

[тш] i The substrates may be other insulating ог 
partially conducting materials, such as silicon, glass, 
ceramic, plastic, ele. 

[0110] ii. The conducting stripes can be formed of other 
conductors, such as copper, aluminum, gold, sliver, 
Slides, transparent conductors such as indium i 
oxide, te. 

[111] dil. Instead of depositing the stripes so that they 
protrude from the surface and potentially interfere with 
The gas Пон, they may be recessed, itor by etching 
recesses into which the conductors are deposited, or by 
using planarization techniques to cont an insulating 
layer between the stripes, using techniques well known 
in the industry. 

[0112] iv. The spacer materials can be formed from 
polymers used, for example, as photoresist and elec 
болбои resist, from metals, and other materials. 


[0113] v. Instead of depositing spacers they may be 
formed by the etching of one ог both of the substrates 
10 form grooves. 
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[0114] vi. The spacer height may be fom 1 nm (o many 


1918] vii. The substrates may be bonded by pressure 
bonding or the use of adhesives, such as cyanoacrylies. 


[0116] viii. The dimensions ofthe overall structure may 
be varied from the distance between a single pair of 
spacers and conductorfnonconductor region to lage 
plates that are many meters in width. 


[0117] ix, The individual devices may be sandwiched 
together to form thick structures. For example, in place 
of the 250 micron thick substrates, micro-sheet having 
{thickness of 0 microns or far less may be used so that 
dense structures are formed. 


1918] x. The working fluid may be a wide variety of 
‘uses in addition to the noble gases described earlier, 
% that all mentions of gas atoms may be extended о 
molecules of various types. 


[9119]. xi. The working fluid may be a liquid, so that all 
‘mentions of pases and gas atoms may Be extended lo 
liquids of various types. For operation within approxi- 
mately of 100° C, one possible liquid is ethylene 
glycol. For high temperature operation, the liquid can 
be sodium. 


[0120] xii. Micro-motors formed using miero-electro- 
mechanical systems (MEMS) technology can be used 
to pump the s through the channels 


[0121] xiii. The Casimir cavities may be composed of 
carbon nanotubes. 


[0122] xiv. The pattem may be formed using self- 
assembled layers. 


[0123] эх. The device may incorporate «naturally 
formel structure. For example, diatom shells (Gobo, 
20045) consist of silicon dioxide patterned with fa 
"ros, including holes, hat are tens of nanometers in 
size. They сап be coated as needed with conductors 10 
form Casimir cavities. 


[0124]. xvi. The water bath may be replaced with any 
other material or device that absorbs substantially the 
released energy wavelengths. Such materials include 
glass, organie polymers, thermophotovoltaie devices 
among many possibilities known to those skilled in the 


[925]. хуй Rather than surrounding te entire appara- 
tus, the absorbing material may he placed in the appa- 
mtus, for example coating the channels through which 
the gas flows, Such placement can allow the absorber 
to reside within roughly an emission wavelength of the 
dis that is releasing the ener. 


Gas Oscillating Through Casimir Channels 


[0126] The device described in the previous embodiment 
exposes the gas atoms to a very large number of transitions 
between Casimir cavity regions (between conducting layers) 
and exposed regions (without the conducting layers) by 
pumping them across multiple transitions. Instead of pump- 
Ing gas though the device, gas moms can simply be oscil- 
lated back and forth between Casimir cavity and exposed 
regions 


US 2007/0241470 АТ 


[0127] A simple way to visualize this, but not necessarily 
the most efiiem working device, ie 10 consider the device 
of FIGS. 4A-4D, but wit the gaps sealed at the north and 
South edges. Instead of connecting lo tubing via the con- 
rector ring, the ring is sealed with a thin metal diaphragm, 
Before sealing the device itis filled with the desired working 
idis. An ионов transducer is then mated о the di- 
phragm. When the ultrasonic tansducer is powered, it 
apidiy compresses and decompressed the gas, causing it to 
oscillate back amd forth between Casimir and exposed 
regions. 


[0128] А vertical oscillatory flow device is shown in 
FIGS. SA-SC. FIG. SA shows a top view. in which many 
small holes 84 arc formed in the substrate surface. The 
device is surounded by a connector ring 58. A magnified 
‘cross section of the holes is shown in FIG. SB, The holes 54 
have a diameter @ а conterto-center spacing з, а depth t 
and the thickness f а conducting region 56 at the surfaces 
y. A central cross section of the entire device is shown in 
FIG. SC. It shows the substrate (holes and conducting layer 
not shown), the connector ring at the periphery, and a thin 
diaphragm 57 attached to the top of the connector ring- 


[0129] The gap and holes are filled with the chosen 
‘working gas 9. An ultrasonic transducer or other source of 
"gh frequency vibrations is placed im contact with the 
diaphragm 57 and powered. This produces gas pressure 
'ose'llations that force gas atoms past the Casimir region 88 
formed at the top of each hole; alternately in upward and 
downward directions. Instead a a single conducting layer at 
the top, multiple alternating conducting and non-conducting 
layers can be formed at the top of the holes, to multiply the 
«йг. As inthe embodiment of FIGS, 4A4, the apparatus 
js surrounded by а means for absorbing the released energy, 
such as a water bath 24. 


[0130] The device is fabricated as follows. The conducting 
layer 86 is deposited using vacuum deposition, such as 
sputtering, or from a liquid by anodic or electroless depo- 
sition, The layers эге potter by methods known to those 
skilled in the art. such as eectoa-boa lithography or 
photolithography. Altematively the oles 84 can be formed 
using self-assembled monolayers to create the lithography 
mask, as known to those skilled inthe art. The oles are 
hel to a high aspect ratio, eg ratio of depth-to-diameter 
of 20, such as by fon milling. The outer ring SS is attached 
using epoxy. the region is filled with he desired working gas 
59, and the diaphragm 87 is attached with epoxy. 


[0131] The materials and dimensions in the preferred 
embodiment are as follows The substrate 52 is sapphire, and 
has diameter of 2.54 сш and a thickness of 250 microns. The 
conducting layer 56 is aluminum, of thickness t, of 1 micron, 
"The hole 84 depth t, is 4 microns. The hole diameter d is 0 2 
microns and centerso-center spacing s is 03 microns 


[0132] 1 is to be understood that the shape, dimensions, 
modulation techniques and materials can be varied greatly 
and still be part of this invention. The following is a list of 
Some such variations, but it is far from exhaustive: 


[0133] i. The Casimir cavities may be composed of 
carbon nanotubes 


[DIS]. ii. The working lid may be a wide variety of 
gases, in addition to the noble gases described earlier, 
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жо that ай mentions of gas atoms may be extended to 
molecules of various types 


[0135] ii The working fluid may be a guid so that all 
‘mentions of gases and gas atoms may be extended 10 
liquids of various types. For operation of up to approxi- 
mately 100° C., one possibile liquid is ethylene glycol. 
For high temperature operation, the liquid can be 
sodium. 


[0136] iv. Instead of actively causing the gas atoms to 
oscillate ito and ош from the Casimir cavity regions, 
the oscillations сап result from ambient thermal vibra 
tions (еа, Brownian motion) 


09137] s. The configuration ofthe device can be similar 
to that of the MEMS device of FIGS. TA and 7B 
described as part of a ler embodiment), such that the 
working gas is pushed back and forth between the 
Jetchand and right-hand regions 


[0138]. vi, The pattem may be formed using selfas- 
sembled loyers 


[0139] эй. The device may incorporate a naturally 
formed structure. For example, diatom shells consist of 
silicon dioxide patterned with features, neloding hoes, 
hat are tens of nanometers in size. They сап be coated 
эз needed with conductors t form Casimir cavities. 


[0140] viii The pumping can be driven by а naturally 
occurring mechanism. For example, some yeast cell 
have been found o naturally vibrate at 1.6 KHZ (Goho, 
20040). This could Ье usod to cause a gas to oscillate 
buck and forth between Casimir cavity and exposed 
regions. 


[0141] ix. The water bath may be replaced with any 
‘ther material or device that absorbs substantially the 
released enemy wavelengths. Such materials include 
‘las, organie polymers, Ihermophotovoltie devices, 
among many possibilities known o those skilled in the 


(0142) x. Rather than surrounding the entire apparatus, 
‘the absorbing material may’ be placed in the apparatus, 
for example coating the channels through which the gas 
Alves, Such placement can allow the absorber to reside 
Within roughly an emission wavelength of the gas that 
is releasing the energy. 


Casimir Cavities in Flexible Polymer 


[US] Rather than moving the working gas by flowing i 
(FIGS. 4A-4D) or vibrating it into and ош of a Casimir 
cavity (FIGS. 84-80), the cavity wall characteristics can be 
Switched, which results in a shift in the cavity 's allowed 
modes. This produces the same result of tapping vacuum 
electromagnetic energy that the flowing gas device of the 
embodiment of FIGS. 4A-4D produces. One way to accom- 
plish this is 10 put the working gas into gaps formed in 
"exile photonic crystals. A photonic crystal blocks and 
passes bands of electromagnetic radiation, where the band 
Wavelength ranges depend upon the material properties and 
Spacing of small repeated structures. A flexible photonic 
crystal can be formed by embedding an апау or rigid 
objects, such as silicon pillars, in a thin film of exible 
polymer. The electromagnetic (or optical) properties of such 
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two-dimensional slab photonic crystal structures is well 
Known 1o those skill in the art (Park, 2002). 


[0144] FIGS. 64 and 6B show such a photonic crystal 
device. FIG. 6A is a ор view, showing metal supports 62 at 
both ends ofa polymer film 64. The rigid pillars that form 
the phonic crystal аге buried in the polymer. As the film is 
Sieched in the plane of the paper, the pillar spacing in the 
plane normal to tbe paper is decreased, which changes the 
electromagnetic passband. FIG, 6B is an edge view showing. 
the supports 62, the polymer fim 64, and gaps in the film 
that are filled with the working gas 69. (For clarity, the 
pillars are not shown.) The gap size is sufficiently narrow lo 
produce a significant Casimir effect, ep. 200 nm. The 
Tength or with nead to be suficientiy small to maintain the 
narrow gap. ea. 1 micron. The stretching takes place by 
itching one support toa stationary object and attaching the 
other support o à vibrator, such as а piezoelectric crystals 
‘which itself may be anached on its opposing side to another 
stationary support. As in the embodiment of FIGS. 4A-SD, 
the apparatus is surrounded by а means for absorbing the 
released energy, such as a water bth 24. 


[O45] It is to be understood that the shape, dimensions, 
modulation techniques and materials can be varied greatly 
fan sl be part of this invention. The following is a list of 
Some such variations, but it is far from exhaustive: 


[0146] i Instead of stretching the polymer, it can be 
modulated with an acoustic signal through the air, or 
through a liquid that surrounds it 


[0147] ii. Instead of stretching the polymer, it can be 
modulated with an ambient thermal vibrations, As the 
‘working gas and the structure hat up, the vibrations 


10448] iii. The polymer embedied with rigid pillars 
may be formad into small spheres that are filed with 
the working gas. These spheres can fill or partially fil 
a volume in which be pressure is modulated, either by 
enclosing the volume and modulating th pressure in 
the сае volume, by passing an acoustic signal 
through the volume, or by thermal vibrations. This 
modulation causes the passband of the photonic crystal 
That surrounds the working gas to vary. Although the 
shape of the device is substantially diferent fom that 
Of FIGS. 6A-6B, the function is the same. 


[0149]. iv. The working fluid may be a wide variety of 
gases, in addition to the noble gases described cares 
So that all mentions of gas atoms may be extended to 
molecules of various types. 


10180], v The working fluid may be a liquid, so that all 
mentions of gases and gas atoms may be extended to 
liquids of various types. For operation of up 1o approxi 
mately 100° C., one possible liquid is ethylene glycol. 
For high temperature operation, the liquid can be 
sodium. 


[0151] vi. The water bath may be replaced with any 
other material or device that absorbs substantially the 
released energy wavelengths. Such materials include 
‘lass, organie polymers. thermopbotovoltalc devices, 
meng many possibilities known to those skilled in the 
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[0152] vii Rather than surrounding the entire apparatus, 
the absorbing material may be placed in the apparatus, 
for example in the polymer fiim through which the gas 
Hows. Such placement can allow the absorber to reside 
within roughly an emission wavelength of the gas that 
is releasing the energy. 


Modulating Casimir Cavity Wall Spacing 


[0153] Rather than moving the working as by flowing it 
(PIGS. 4A-4D), vibrating it into and out of a Casimir cavity 
(FIGS. 84:80), or switching the characteristics of walls of 
the cavity to change the passbands (FIGS. 6A and 6B), the 
spacing between the cavity walls cun be modulated. This 
produces the same result of tapping zero point energy that 
{he flowing gas device of the previous embodiments pro- 
duce. One way to accomplish this is to ры the working gas 
"mio gaps formed im micro-cleetro-mechanical systems 
(MENS) 


[0154] MEMS technology makes use of semiconductor 
Tidhography techniques t build miniature mechanical 
devices The Casimir effect has already boen found to be in 
evidence in MEMS devices. In 2001, Chan and co-workers 
си Bell Labs Lucent Technologies first demonstrated the 
tiect ofthe Casimir force in a MEMS device. A gold coated 
sphere was brought close to a MEMS seesaw paddle, 
consisting ofa polysilicon plate suspended above a substrate 
‘on thin torsion ods. The Bell Labs researchers demonstrated 
the effect of the Casimir force in rocking the plate. 


[0155] In the current invention we make use of MEMS 
technology o modulate the spacing between Casimir cavity 
wale, (Note that we are not making use of the Casimir Torce 
to change this spacing as was done in the Bell Labs 
demonstration.) The basie MEMS device used to accom- 
plish this is shown in FIGS. TAand 7B. A side view is shown 
Та FIG. 7A. Two conducting electrodes 76 are shown on the 
substrate. A pivoting polysilicon plate 74 is shown sus- 
pended above the substrate 72. A conducting layer 77 is 
formed on the underside of this plate. A top view is shown 
in FIG. TB. The pivoting plate 74 forms the central recn- 
gular region, which is surrounded by а gap 73. The pivoting 
папа 78 connects this plate to the surrounding region at the 
top and bottom of the rectangle. As in the сийет embodi- 
ments, the apparatus is surrounded by a means 24 for 
absorbing the released energy, such as a water bath 


[0156] The device functions as follows. The working pas 
fils the region between the pivoting plate 74 and the 
substrate 72. A voltage is applied first beween the pivoting 
plate and the left-hand electrode, This causes the distance 
between the lefi side of the plate and the substrate to 
diminish, thereby changing the dimensions of tbe Casimir 
cavity formed by these two surfaces. Then the voltage is 
instead applied between the pivoting plate and the right 
hand electrode. This causes the pte to pivot, such that the 
sistance between the sight side of the plate and the substrate 
diminishes, thereby changing the dimensions of the Casimir 
cavity formed by these rwo surfaces. The voltage is switched 
ltemately between these two electrodes, causing the plate to 
oscillate hack and forth The oscillating action is greatly 
enhanced by the torsion of the pivots, so that very litle 
energy is required to maintain the oscillation. 


[157] The techniques to fabricae such a MEMS device is 
‘well Known to those skilled în the art 
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[UIS] It is to be understood that the shape, dimensions, 
modulation techniques and materials con be varied greatly 
and still be part of this invention. The following is a list of 
Some such variations, but it is far from exhaustive: 


[0189] i Instead of using a MEMS device, the Casimir 
cavity can be formed between а substrate and a sus- 
pended conducting sheet. A similar technology has 
been used to form electrostatic acoustic speakers, albeit 
with larger spacings. 

[0160], Gaps ean be formed in a polymer, with both 
sides of the gap coated with a conlbctor and the pap 
filled with а working gas. The polymer can then be 
stretched, as in the embodiment of FIGS. 6A and 6B, 
Such that the spacing of the Casimir cavity formed by 
the tio conductor is modulated, A figure of this would 
appear much like that depicted in FIG. 6B 


10161] viii, Instead of stretching the polymer, it can be 
modulated with an acoustic signal through the air, or 
‘through a iud that surrounds it. 

[0162] ix. Instead of stretching the polymer, it ean be 
modulated with ап ambient thermal vibrations, As the 
‘working gas and the structure heat up, the vibrations 
"sil increase, 


[0163] x. The polymer coated on its interior surface 
‘with a conductor may be formed into small spores that 
ar filled with the working gas. These spheres can fill 
э volume in which be pressure is modulated, either by 
enclosing the volume and modulating the pressure in 
the entire volume, by passing an acoustic signal 
through the volume, or by thermal vibrations. This 
modulation causes the spacing ofthe Casimir cavity in 
Which the working gas i contained 1o vary. Although 
the shape of the device is substantially diferent from. 
that of FIGS. ТА and ТВ, the function is the same. 


[0164] xi. The working fuid may be a wide variety оГ 
‘ames їп addition to the poble gases deserîbed earlier, 
so that all mentions of gas atoms may be extended to 
molecules of various types. 


10165] эй. The working fluid may be a liquid, so that all 
‘mentions of gases and gas atoms may be extended to 
liquids of various types. For operation of up 10 approxi 
mately 100° C. one possible liquid is ethylene glycol 
For high temperature operation, the liquid can be 
sodium. 

[0166] xiii. The water bath may be replaced with any 
‘her material or device that absorbs substantially the 
released energy wavelengths. Such materials include 
glass, organie polymers, thermophotovoltaie devices, 
mong many possibilities known to those skilled in the 


[0167]. xiv. Rather than surrounding the entire appara- 
"us, the absorbing material may be placed in the арра 
mitis, for example costing the substrate and сар of the 
region containing the pas. Such placement can allow 
the absorber to reside within roughly on emission 
‘wavelength ofthe gas thut is releasing the energy. 

10168] We note that the MEMS device of FIGS. 7A and 7 

Son also be used to move the working gas Pack and forth 

between the left-hand and right-hand regions. This function 
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is consistent wit the embodiment of FIGS. 5A-5C, in which 
‘he working pas is vibrated into and out of a Casimir cavity. 


Assymetric Casimir Cavity Enty and Exits Including 
Absorbing Means 


[0169] As a prelude to this embodiment, we review the 
Processes involved in the present invention. A general con- 
Cept of this entire invention is that a gas that is in equilibrium 
with the ambient electromagnetic modes, which include the 
‘vacuum field (also known as the zero point field), js caused 
to enter a Casimir cavity. For the purposes of this entire 
invention a Casimir cavity is defined as any region in which 
the electromagnetic modes are restricted. Upon approaching 
this region, the electromagnetic modes that the space sup- 
ports are restricted and the energy of the electron orbitals of 
the gas soms is duced. As a consequence of this reduction 
Фе excess energy is emitted and absorbed by the apparatus, 
providing heat energy. By the time the atoms are in the 
Casimir cavity, nearly ай the excess energy has been radi- 
aned (unless the gas flow is extremely fast). The gas atoms 
pass through the Casimir cavity, and upon emerging liom 
this region lo a region that supports a broader range of 
electromagnetic modes, the energy of the electron orbitals of 
{he gas atoms is again allowed w ris to its previous value. 
‘The compensation for the energy дебей is provided fom the 
ambient electromagnetic modes. 


[0170] One of the tenens of the current invention s that 
excess energy released when the gas approaches the Casimir 
cavity is delivered locally and that the energy deficit that 
must be compensated for when it emerges from the cavity is 
supplied from global sources. In this way the ambient 
electromagnetic field is tapped to provide usable energy. 
There may be conditions in which it is possible tht the 
excess energy release and the deficit energy supply are both 
local, in which case no net energy is provided. Similarly, 
there may be conditions in which it В possible that the 
excess energy release and the deficit energy supply are both 
loal, in which case again no net energy is provided. To 
avoid these possibilities. we provide an asymmetry in the 
apparatus to ensure that the excess energy is released locally 
and that the energy deficit is supplied globally. 


101710] The concept of embodiment is shown in FIG. 8. 
This figure depicts a channel 88, similar 1o that shown in 
some of the earlier embodiments: Gas is constricted between 
тко substrates 82 and 83 and flows through the channel in 
the direction of the arrows. As in the previous cases, gar 
ovs from a region in which the substrate is not coated 87 
with a conducting layer to а region in which it is 86. The 
difference here is that an intermediate region 84 is provided 
in which the substrates are coated with an absorbing layer 
"This absorbing region absorbs the excess energy that is 
аа fom the atoms as they approach the Casimir cavity 
(Conducting) region. The absorbing region is not substan. 
tially conducting, amd therefore does not substantially 
restrict the electromagnetic modes that are supported in the 
‘regio, Upon exiting the Casimir cavity (conducting) region, 
the atoms pass immediately into another region with no 
absorbing region 87. Thus upon approaching the Casimir 
cavity the atoms are forced to deliver their excess energy 
cally because itis absorbed by the absorbing region 87. 
Upon emerging from the Casimir cavity the gas atoms are 
forced to supply their energy deficit non-lcally. i. plo- 
bully: because there is no local source Tor this energy, 
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[0172] Asan option. a further aspect of this invention is to 
situate the absorbing region within roughly one emission 
Wavelength of the gas atoms at the time that they are 
emitting: No such layer is provided within such a distance 
"when the gas atoms emerge from the Casmir cavity and are 
Supplied With enengy. The substrate is chosen such that it 
oes not absorb the emission wavelengths 

[0173] The absorbing layers may comprise glass (amor- 
phous silicon dioxide, usually with impurities), and the 
Subsite may comprise sapphire. The glass has а much 
broader absorption band in the far infrared than does the 
sapphire. A wide range of otber materials may be provided 
i form the absorbing layers and nonabsorbing or less 
absorbing substrate. Such materials are known lo those 
Skills in the ап, and are available in ables and handbooks 
[0174] The sequence of regions depicted in FIG. 8 may be 
repeated 10 form the sor of multiply striped structure 
described in the embodiment of FIGS. AAD 


[0175] The dimensions of the channel and the apparatus 
are approximately the same as those of embodiment of 
FIGS! AAD. Similarly the attachments to provide for gas 
os; the spacers, and other aspects of the apparatus are 
similar to those described in embodiment of FIGS. 4A-4D. 
The conducting layer length is chosen so that the emerging 
atoms do not have substantial access 1o radiation emitted 
from the absorbing regions. Note that, unlike embodiment of 
TIG. 2. it is not necessary о surround the apparatus with a 
means Tor absorbing he released energy 24, soeh as a water 
banh. 

[0176] The device fabrication is not described explicitly as 
itis well known to those skilled in the ал. 


[0177] It is to be understood that the dimensions and 
materials can be varied preatly and still be part of this 
invention. The following is а list of some such variations, 
‘but it is far trom exhaustive: 


[0178] i The substrates may be other insulating or 
partially conducting materials, such as silicon, glass, 
ceramic, plastic, ete. 

[0179] i The conducting stripes can be formed of other 
conductors, such as copper aluminum, gold, sliver, 
Silicides, transparent conductors such as indium tin 
oxide, ete 

[0180] ii. The stripes may be recessed in the substrate 
ог they protrude Irom the surface. 


[DINI]. iv, The individual devices may be sandwiched 
Together to form thick structures. For example, in place 
Of the 250 micron thick substrates, віскоза having 
{thickness of 30 microns or far less may be used so that 
dense structures are formed. 


[0182] v The working fuid may be a wide variety of 
gases, in addition vo the noble gases described earlier, 
So that all mentions of gas atoms may be extended t0 
molecules of various types 


[0183] vi. The working fid may bea liquid, so that all 
mentions of gases and gas atoms may be extended 10 
liquids of various types. For operation within approxi- 
mately of 100° C. one possible liquid is ethylene 
glycol. For high temperature operation the liquid сап 
фе sodium. 
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[0184] vii. Miero-motors formed using miero-electro- 
mechanical systems (MEMS) technology can be used 
^o pump the gas through the channels. 

[0185] эй. The Casimir cavities may be composed of 
carbon nanotubes. 


[0186] ix. The pattem may be formed us 
somblod loyers 


[0187] The device may incorporate a ratunily formed 
structure, For example, diatom shells consisting of silicon 
"oxide patterned with features, including holes, that are tens 
‘of nanometers in size. To the extent necessary, hese сап be 
‘coated as needled with conductors to form Casimir cavities, 


ng selfas- 
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What is claimed is 
1 А system for extracting and collecting electromagnetic 
radiation from the ambient surroundings, comprising: 
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(а) а supply of fuid characterized by its ability to G) take 
in electromagnetic radiation from the ambient sur- 
roundings and (i) release at least some of said energy 
‘wha the fluid is caused to pass into a Casimir cavity; 


Cb) a fist arrangement configured to collet at least some 
‘ofthe electromagnetic radiation released by said Mid; 


©) а second arrangement including means defining a 
given path for containing said iid along said path; 


(A) a third arrangement including а Casimir cavity posi- 
tioned within said given path and cooperating with said 
second arrangement such that said fluid is caused 1o 
pass into and ош of the cavity as the fluid is contained 
along said given path, said Casimir cavity being posi- 
опей in suficien communication with the ambient 
surroundings and with said Пам arrangement so as о (i) 

ie said Tid containing clectomagnetc energy 

taken from the ambient surroundings to release at least 
some of said energy to said first arrangement when the 
Tid passes into said cavity and (îî to again take in 
electromagnetic energy from the ambient surroundings 
‘when the iid passes ош of said cavity. 

2. A system according to claim 1 wherein said second. 
arrangement is configured such that said id is caused to 
"ow along said path into and out of said Casimir cavity. 

З А system according to claim | wherein said second and 
third arrangements are configured such that said Casimir 
‘cavity is caused to move with respect to said fluid such that 
the fiaid js in tum caused to pass into and out of said Casimir 
cavity. 

4. system according to chim 1 wherein said means 
defining said given path defines a closed passageway for 
‘containing said fluid and wherein sid second arrangement 
is configured soch that the same Mui is caused 10 cycle into 
and ош of said Casimir cavity. 

SA system according to claim 4 wherein said passageway 
defines a looped path and wherein said second arrangement 
includes a mechanism configured to cause said id to low 
around said path though said passageway into and out of 
said Casimir cavity, 

% A system according to claim 4 wherein said second 
arrangement includes a mechanism for causing said fluid to 
How back and forth through said passageway into and out of 
said Casimir cavity, 

7, A system according to claim 1 wherein said Mid is a 


a. 

3. A system according to claim 7 wherein said gas is a 
monatomic pas 

9. A system according to claim 7 wherein said gas is a 
molecular gas. 

10. A system according to claim 1 wherein said fnt 
arrangement includes а container of material for absorbing 
electromagnetic energy, said absorbing material surrounding 
at least said Casimir cavi 

TI A system according to claim 6 wherein said absorbing 
material а liquid. 

12. A system according to claim 11 wherein said liquid 
material is water, 

13. A system according to claim 3 wherein said hind 
arrangements configured so as to cause said Casimir cavity 
to move back and Torth between Tist and second spaced 
apart positions: 

14. A system according to claim 1 wherein sai Casimir 
cavity includes opposing walls and wherein said third 
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arrangement is configured so as to cause the position of said 
Casimir cavity walls to move back and forth between first 
and second spaced positions. 

15. A system for exiting and collecting electromagnetic 
«су from the ambient electromagnetic quantum vacuum, 
comprising: 


(a) a first arrangement defining at least one Casimir cavity 
configured to cause gas containing electromagnetic 
састу obtained fm the ambient electromagnetic 
{quantum vacuum to release at least some of sad energy 
‘When said gas is passed imo said cavity; 


(b) a second arrangement located in the ambient electro- 
‘magnetic quantum vacuum and including а sourse of 
said gas and a mechanism cooperating with said first 
arrangement so as to cause said gas 10 pass from the 
ambient electromagnetic quantum vacuum into said 
‘Casimir cavity and then out of said cavity and back into 
ie ambien electromagnetic quantum vocum, 
‘whereby the gas when passing ito said Casimir cavity 
leases at least some of йз energy and then, upon 
passing back into the ambient electromagnetic quantum 
Vacuum, again lakes in clectomagnetic energy from 
the ambient electromagnetic quantum vacuum, said 
means and said first arrangement cooperating with one 
another such that sad uid passes into and ош of said 
Casimir cavity by relative movement between the cav- 
ity and gas; and 


(e) thi arrangement for capturing at least some of the 
‘ectromagnetic energy released by said fluid, said third 
arrangement including means located in a position with 
respect to said Casimir cavity such than at least some of 
the electromagnetic energy released by said gas is 
captured by said absorber: 

в. A system, comprising: 


(a) а first arrangement including a number of Casimir 
cavities, cach of which is configured to cause Mid 
containing electromagnetic energy obtained from the 
ambient surroundings to release at least some of said 
energy when said fuid is passed into said cavity: 


(5)asecond arrangement located in the ambient surround- 
ings and including a source of said fluid and means 
cooperating with said first arrangement for causing said 
fido pass from the ambient surroundings into each of 
said Casimir cavities and then out ofthe cavity and 
back into the ambient surroundings, whereby the fluid 
when passing into said Casimir cavities releases at least 
Some ofits energy and then, upon passing back into the 
ambient surroundings, agin takes in electromagnetic 
energy fom the ambient surroundings, said means and 
Said first arrangement cooperating with one another 
Sach tat sid Bid passes into and out of said Casimir 
cavities by relative movement between the cavities und 
Muid: and 


(e) a thini arrangement for capturing at leat some of the 

lectromagnetic energy released by said fluid. 

17. A system according to claim 16 wherein said means 
includes at ast one fuid passageway extending from the 
ambient surroundings into and though said Casimir cavities 
and bock into the ambient surroundings and wherein said 
Casimir cavities ше defined by a series of conducting strips 
located within said passageway, said series of conducting 
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strips including а first group of spaced apart strips located on 
One side ofthe passageway and a second groups of spaced 
aparı strips on а opposite side of said passageway in align- 
ment with respective strips of said rst group, cach of said 
aligned pair ol strips being positioned relative to one another 
to produce a Casimir cavity. 

18. A method, comprising: 

(a) providing а first arrangement defining at less one 
Casimir cavity configured to cause Mid containing 
‘electromagnetic energy obtained from the ambient sur- 
тошу to release at east some of said energy when 
Said Tid is passed into sajd cavity: 

(©) providing а source of said fluid: 

(©) casing said Mud to pass from the ambient surround- 
ings into sid Casimir cavity and then out of sid cavity 
‘andl back into the ambient surroundings such that the 
Muid when passing into said Casimir cavity releases at 
least some ofits energy and then, upon passing back 
into the ambient surroundings, again takes in electro- 
magnetic опеку from the ambient surroundings, sid 
Muid being cause to pass into and ош of said Casimir 
cavity by relative movement between the cavity and 
Muid; and 

e) capturing at least some of the electromagnetic energy 
released by said fuid. 

ээ. A method of extracting and collecting electromagnetic 

radiation fom the ambient surroundings. comprising: 

(a) providing a supply of fluid characterized by its ability 
10 6) take in sleetromagnetie radiation from the ambi 
em surroundings and Qi) release at least some of said 
energy when the fud is eased to pass into a Casimir 


(O) providing a first arrangement configured to 
Teast some of the electromagnetic radiation rel 
said fluid: 


(6) providing û second arrangement including means 
defining а piven path for containing sid fuid along 
Sid path; 
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(д) providing а third arrangement including a Casimir. 
cavity positioned within sid given pathi 

{© causing said fluid to pas into and out of the cavity as 
"be fluid is contained along said given path: and 


(© positioning said Casimir cavity in sufficient commu- 
‘nication with the ambient surroundings snd with said 
first arrangement so as to (i) cause said lid containing 
clecomagnetic energy taken irom the ambient sur- 
moondiags o release at least some of said energy to said 
first arrangement when the fluid passes into said cavity 

4 (i) to again take їп electromagnetic energy Tom 

‘the ambient surroundings when the id passes out of 
said cvi 

20, A system, comprising: 

(а) a first arrangement defining at least one mechanism 
designed to cous the atoms and molecules making up 
a given fluid containing electromagnetic energy 
obtained from the ambient surroundings to change in 
configuration in a way which releases at least some of 
зай energy when said fuid is passed into said mecha- 


(b)asecond arrangement located in the ambient surround- 
ings and including а source of said fluid and means 
cooperating with said first arrangement for causing said 
Tid 1o pass rom the ambien surroundings ito sid 
‘mechanism and then ош of said mechanism and back 
into the ambient surroundings, whereby the fluid when 
passing into said mechanism releases at least some of | 
its energy and then, upon passing back nto the ambient 
Surroundings. again takes in electromagnetic energy 
from the ambient surroundings, said means and said 
first arrangement cooperating with one another such 
‘hat said Mid passes into and out of said mechanism by 
relative movement between the mechanism and Mid; 
E 


(c) a thind arrangement for capturing at eas some ofthe 
lecironagneti energy released by said fluid. 


azao 30 Printing Projects = New Screwdriver 

1. Minimize physical size. Since the coil is the largest single piece (other than the AA battery) it makes 
sense to align the diameter of the coil to the battery and pack everything else as tightly inside as I can. 

2. Minimize component count. Most Joule Thief examples on the internet (including the top picture on 
the Wikipedia page) soldered the legs of the individual components together. No circuit board 
needed. 

3. Friendly to hand soldering. There are some ready-made Joule Thief circuits for sale on the internet 
using surface mount components and a circuit board. I wanted something I can build by hand and 
maybe use as a soldering teaching project to be shared on the internet. 


After a few iterations, I have something I'm happy to share with the world. This is purely about the 
mechanical assembly — the electronic schematic is identical to the one in the Wikipedia article linked at 
the top of this post. 


An overview in words: 


о The resistor for the NPN transistor base is installed between the collector and emitter. The resistor 
acts as physical separation in order to avoid a short-circuit. 

о The transistor and LED are pointing in opposite directions, allowing their pins to point towards each 
other and soldered together. The aforementioned resistor keeps the LED anode and cathode separate. 

© The transistor is stuffed into the middle of the coil, utilizing the center volume. 


‘The build sequence in pictures: 


hitps:tnewscremcivercomicstegor/94 printing '3d-printing-projects/ ans 
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Transistor with the base bent in preparation for resistor installation. 


ревизии 


—— ss 


a2201 30 Printing Projects - Now Screwdriver 


The 1K Ohm resistor is installed on the base, between collector and emitter. 


The coil has two wires wound together. One end of this dual-coil is facing the camera, the other end 
facing away. Since we need to wire up the coil in opposite directions, we'll bend one wire of the front 
pair towards the back, and the opposite back side wire to the front, 
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The two wires now facing away from the camera are soldered together to become the positive 
terminal of the circuit. One of the two wires facing the front will be soldered to the resistor, and the 
other to the emitter. 
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Transistor in the center of the coil. Now the coil wires can be soldered. 


hitps:newscrewdivercomieategor/3H pening 3e-pinting-projcts! ass 


E 30 Printing Projects - New Screwdriver 


Resistor soldered to one coil wire, all the others have been trimmed short in preparation for attaching 
the LED. 
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LED is soldered to the circuit, as i 


a wire to act as negative (return) wire. 
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Install the whole assembly in front of a 3D-printed AA battery tray: Let there be light! 
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A 3D-Printed Enclosure to Take My LED Project 
On The Go 


For the Connect Week (https;//connectpasadena.com) event put on by Innovate Pasadena 
(http://www.innovatepasadena.org/), the Hackaday LA (https;//www.meetup.com/Hackaday-Los- 
Angeles/) group is hosting the “Bring-A-Hack (https://www.meetup.com/Hackaday-Los- 
Angeles/events/243694093/)” event where attendees are encouraged to bring projects (in any stage of 
completion) for show and discussion. Since I've been building my LTC-4627JR driver board as a learning 
project, I wanted to bring it in for show-and-tell 


Now I could just bring the assembled circuit board and pass it around as an inert object, but what fun 
would that be? I wanted to bring in something that shows it doing something, and provide some way for 
people to interact with the whole contraption. Looking at my parts on hand, it seemed easiest to rebuild 
my thermometer test project. I can have a simple Python program run on the Raspberry Pi, reading 
temperature from the Tux-Lab Si7021 breakout board, and sending it out to my display. That makes 3 
circuit boards, plus they'll need portable power. I will enlist my Amazon purchases: the 3-cell lithium 
ion battery pack protected by a S-8254A IC, and the MP1584 buck converter to translate the battery 
pack's power into Raspberry Pi friendly voltage. 
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archive.today Saved rom faim aman QUANT Jaen] May 2015 1:1054 UTC 
irae ша anapehots from host кишинен cm = 
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Jules GUILLOT 


Atmospheric Electric Generator 


Shared by L. Cozma (Thanks!) — 


The Guillot device generated ab 
height of the vertical antem 


п collector surface and 


"Practical Utilization of Atmospheric Electricity" 
w 
Gilbert Darida 


1а The Invention Encyclopedia, pp. 204-207 (1930, Geo. Constantinescu, Ed. ) 


he Earth has its own negative electricity, in the кой, and the atmosphere which surrounds the Earth is charged with positive electricity. The 
stre potential (lhe voltage) increases with he altitude, s0 We can say a the electric fore is proportional to the atmospheric altitude (after 
Franklin, Quetelet, Lond Kelvin, Mascart, Joubert and other scientists) 
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The recent observations demonstrate that the air at 6000-7000 meters in altitude, is very highly charged with positive electricity, which could te 
‘explained by the friction between the extemal photosphere andthe upper atmosphere of Earth, which rotates at a speed of more than 100,000 
Kilometer per hour 


In that way, the Earth works like an electrostatic generator with electric charging by influence the upper atmosphere is positively charged by 
influence and the Earth crust obtains the negative polarity. 


Between the two environments, the air and the soil, and inside the Low atmosphere, in conditions of good weather, there are shou 800 positive 
ions and also, 680 negative ion (and electrons) in just one Square-centimeter of normal ionised air 


The Earth behaves ike an huge electric armature negatively charged, which repels the electrons and attracts the positive ions. That positive ion 
attraction determinate an соаг current, also called "convective current, Tha's like an invisible continous bombardment, subject to daily and 
Seasonal variations, which could be aproximated at 3 x 10 ^ -16 Amperes per square-centimeter and that is a total value of 1500 Amperes for 
fhe entire surface of the Earth. 

“The question is — how does this current always maintains the same direction ? We can suppose that the natural 
is responsable for this. We also know that radioactive emissions of the Earth works usually near the soil surface, 
hnomenona inside caves. 


dioatve emissions of the soil 
ха that explains the ionisation 


“The ionisation ofthe low atmosphere could also be the effect of the radioactive emissions of the Earth, especially when the X radiation works. 
Also, the Earth atmosphere is ionisated by the external radiation proceeding from the Sun and from the space environment, especially the action 
оГ uliraviolet radiation and the electron fascicles emitted by the Sun surface, at the temperature of 6000 deg Celsius. 


The capture of atmosphere electricity has been used in France, with aerial cables mounted on the Mont Blanc, and also in Germany 
conductive cables carried by the captive Байоо. 


wi 


The atmosphere electricity collect system invented by eng. Jules Guillot is most ingenious and it relies on "the electrie siphon" [ m.n. —- the 
discharging devices or spark gap used today rom thë protection of aerat electi Cables against the amospherieecericty Jules бшп has 
thought t0 recuperate and to use thar eleciricil 


His method consisted in the direct "pumping" of the atmosphere electricity using a collecting device which had two antennae and several 
collecting rods. 


‘One antenna is vertical and it has a lot of rods scattered like ап opened fan, with the tips against he zenith, for collecting the negative 
аспу which comes from the air ; the horizontal antenna is orientated against the South and its ole is to collect the positive electricity- 


‘The air electricity seems to have the double-polatity, as we can see at two electrised clouds when between them apears the electric discharge. 
The ай could have different electric charging and the ionisation processus of atmosphere is very heterogenous The inventor Guillot used two. 
separated and insulated armatures with the positive armature against the South ( mor precisely, against the Equator..) and the negative 
armature against the zenith. 


We can see in the scheme 
1. бе device P is the "collector apparatus? having 15-20 meters height ; it also has a lot of rods which are scattered fan-like, all this on top. 


ofan iron pillar ; and also an horizontal antenna S oriented against the South the two antennae are disposed at 90 deg, angle forming the 
‘wo armatures where the electrical tension must apear As the height of the pillar increases, the voltage increases more and more | 


2- a system of lightning- 


xs (pl, p2, p3 ) for protection against discharges of atmospheric electricity during storms; 
ote regulator system (voltage regulator, etc) R ; 
аве electric resistors (Ca) for absorbing the parasite currents : 


‘the "electric siphons" which have the role of making a magnetic field as a good environment for the transport of the ionized fuid, absorbing 
е electricity from the air; the El and E2 are their regulator devices : 


6,- an auxiliary continous current power supply which send the current against an special excitation coil, used as starting device ; it works 
ошу when the system is starting. 

This collector device works very good for lighting and heating. The device made by Guillot had 

20 meters height on the total surface of 3square-meters. Also, Guill used and electrical transformer for the industrial utilization ofthis 
“collector” — as power supply for industrial electric engines 


French Patent # 851,882 
Apparatus for Capture of Electrie Currents in the Atmosphere 
16 April 1923 
Considering the terrestrial globe like the inductor of a dynamo, where the extraterrestrial ether îs the inductor of electrie currents 
‘cireulating in the atmosphere; the apparatus of the invention described here selects through the device described below two 


perfectly distinct currents and eliminates others. 


The device includes 


The air sensor: 


series of lightning rods; 3, vacuum; 4, an array of resistances; 5, vacuum; б, witnesses 
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1. An aerial sensor mounted on а pole is composed of magnetic мен fixed and sealed by a porcelain insulator, and surrounded a 
base by a bronze ring which are screwed 32 points of soft iron, all forming antenna a ple level beside it and isolated fom the 
‘fist, forming the 2nd pole, is fixed sharp point of magnetic steel fixed in the horizontal position and directed towards the south 
and movable to an angle of 45 is sealed in a porcelain insulto. This point is also circled a ring of copper notches figure. | 


2. A series of 6 lightning surge arrestors at comers between each pole and the earth and the various gauges 


3. A first regulator form ofa device similar absolutely similar to the eval amtenna, but the two poles are superposed and opposed 
to he vertical point, and a copper disk connects to ground. Opposite the horizontal point, a ing ef tin to which are welded tubes 
altematively 16 tubes composed each composed of eopper-lead and iron-lead . The ring Connects tothe ground as shown in 
gure 2 


A second regulator form of automate breakers balanced on 3 poles and two poles also equally balanced. 


4. A panel of resistances composed of wire mesh in bunches from different sections of glass tubes containing copper dust, eos 
and flowers of sulfur. 


‘Vacuum cleaners consists of a wooden box on cach pole, containing a porcelain vase in which layers isolated with mica is made 
up of mercury, tin, coal, copper and sulfur, all contied in a copper tube 


6. The witnesses are comprised of ordinary incandescent amps 
Resume 
ву the point at the zenith and the point to the south we channel two current forming the two poles. We also protect from lightning 


M regularizes the flow by a regulator and similar devices by a controlling each devise of adequate strength of the current harmful 
nature of these devices do not have loads. The refined current is conducted by ordinary copper wires, 


French Patent 4 565.395 
‘Combined Apparatus for Capture of Atmospherie Electric Currents with Immediate Implementation 
25 January 1924 


‘We know that earth with its constitution, its rotation and movement in space, provides the electricity in the atmosphere. The 
electrical currents escape into space ог largely accumulate towards the equator, в a result of the greater periphery of the globe 


In the atmosphere, here are two clearly distinct poles, e., clouds that can be electrically positive or negative; everything in nature 
shows this, otherwise it would be difficult о explain the lightning that occurs between the clouds and which are none other than 
contrary cloud electrical charges discharged by too close proximity. 


‘The invention relates to a set of devices capable of capturing the atmospheric electricity 


So far, al searches made for this purpose has been to capture the atmosphere, Le. that brought together into one system to capture 
two poles and opposes effect has been to destroy or cancel ach other leaving thx amount as the difference of the strongest 1o 
Weakest 


Ais therefore easy to understand why, considering the two poles of air as about equal, it is almost impossible to measure some. 
potential with the land, the highest on the lowest remaining which can be positive or negative, copper being the strongest of one or 
other of these polarities. 


Atis on this basis that ай research until now have been made, and that is why we must consider that all the time, between the two 
poles captured in the atmosphere and not in any mixture of systems uptake, it is possible to obtain tension and intensity, a 
Considerable and measurable power captured separately bereen the two poles and remaining isolated rom one another until their 
‘lization 


In scconlance with this invention, this collection is made by attraction of primary electrical currents in teh atmosphere, either 
positively or negatively charged, by an antenna that has two points absolutely isolated from one another, where one pots to the 
ith 1o trac negative cls, and the other tumed south, toward The equator to draws inthe masses grouped i This area. 


Тыв shows and proves the existence of atmospheric electrical currents, and that it is possible to capture them with specially 
designed equipment primarily acting as regulators, as the persistent difficulty encountered so fur in realizing their capture lies with 
large variations of tension in which the current atmosphere is present in space, for cach of the poles, and an overload could 
inevitably па 


The patent in it present form of presentation does not cover th regulators or devices that are anticipated in the system, because 
they can be designed in different ways and give the same result, bur covers the application and grouping of equipment operating as 
automatic relays with variable influence to limit current tension to that chosen for utilization. 


These devices have a role associated with an overflow reservoir outside carrying exces liquid: these regulators will divert the 
exces voltage flows to ground. 


‘We can still absorb these regulators having filters because they have the sole purpose of diverting the post being used , currents that 
are not yet known but likely that we will call for simplicity, abnormal currents. [sie -1 
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The patent also covers systems for regulating currents, applied to each of the poles because it is recognized that the shape and 
tension of the currents of the two poles are not equivalent. 


The method of capture is by special antenna has directed two points in the atmosphere, as will be stated afler this, with Boot 
esoulement prior о the current atmosphere is also of great importance- 


Finally, the current atmospheric reception is adequate even with the installation of a post, which can be expected at any location 
Without the need for special altitude, as has been atempted in previous ert 


We refer to the attached drawings: 
Figure 1 represents in elevation and side view an antenna that only has two points, to overcome an elevation ; 


Figure 2 is the end of one ofthe peaks, the horizontal 


Figure 3 shows schematically the table on which are mounted various devices or accessories that act as regulators of current 
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j Fig.3. 


Figure 4 is a scheme of surge arrestors, and 


Figure 5a table of resistances. 
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The necessary arrangements to capture atmospheri ситем form is as follows: 


1. The antenna in figure Vis formed with two peaks: the 1 is steel, supported by a bronze ring 2, surrounded by a spiral form 3 
this point is oriented for atacing the zenith layers of negative electricity and the other edge 4 contains copper coils 6, and is 
‘oriented south to the equator to draw inthe masses grouped in this area. То use this antenna it suffices o be raised on а mast or 
pole 1o a height lile higher than that of surrounding houses, 


2. On the table lightning arrestors, contained 4, forms of 7 copper horns used о absorb large atmospheric discharges by certain 
time, as it would be dangerous to allow movement in the devices regulators. 


3. On a table of two symmetrical systems regulators, Figure 3, one for cac pole, to obtain and allow a regularization of large 
excesses in the current tensions, by automatically absorbing surges before passing over the sarfacea chosen for the desired use. 
These regulators are represented on the drawing by the references R, RI, R2, R3, R4. 


4 In the resistance panel in communication with regulators, these resistances are formed as spiral coils or sereens 5, tubes 9 of 
lass ld with fine coal dust, aluminum powder, sulfar and fine copper dust. Finally, two special 10 processors and 
Constitutes layers of metal forming an absorbant for harfil or abnormal сштеп. 


з. As a source of energy formed auxiliary batteries 11 and Rubmkorff coils 12 to get into the antenna sufficient attraction by 
means of an adjustment of intensity, which once it begins, allows the constant Пом of atmospheric current in the system, 

In considering Figure 3, which represents a sort of an installation scheme of the device, the reception of atmospheric electrical 
‘tent will, as set out above, producing a priming of these currens This boot is made in launching the system which is double to 
answer each of the poles, the curent batteries 11 through 12 and rec going to the antenna. 


This boot will continue until the disposal of electrical current atmosphere is evident by the one or more table lamps L of resistance 
shown in Figure 5. 


Once the Tights illuminate it is advisable to charge the batteries to boot. Natural Пом and constant currents will be captured by the 
regulators, Figure 3: they will regulariza in tension and in amperage and then directed to use in table lamps, 


las been said above that regulators R, ete., are intended and designed to automatically eliminate carth surge currents capture and 
abnorma currents that cannot yet be level but that these regulators could be replaced by devices with the same function. 


There is therefore no need to describe in detail and especially the claims. We only specify that these regulators must be proper 
protection for the purposes described above. 


hilarchive ialen202 


ens 


илашов 


бїрлвмен\т2О2 


Jules Guilot ~- Atmospheric Electric Generator Article & 2 French Patents 


74 


LER 


1,- the spark-gap Individual devices which 
mark in the manner to extend the electric 
are of the accompanying electric ситеті; 
2,- the coils which produce the magnetic 
feld for the magnetic blowing + 

З,- the electric shunt-resistances in parallel 
connection on the blowing coils, with the 
role of reducing the current inside this coils 
4,- the disc with untinear resistance ; 

S,- etectricat resistance for the homogenous 
distribution of the electric уела in ай the 
elements of the spark-gap, 


In Jules бийо scheme, that kind of de- 
vice could be used for leading the current, 


Spark-gap element with circuii for the magnetic blowing of the electric fuscicle 


ms 
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BREVET D'INVENTION. 


ХИ. — Instruments do précision, électricité. 
5. — Paowcenox re acne, нотони сти 


№ 551.882 


Appareil capteur de courants électriques dans l'atmosphèro. 
M. Ие GUILLOT résidant en Franc (Tarn-et-Garonne). 


Demandé le 27 septembre 1921, à 45^ 20°, a Paris 
Déliveé le 15 janvier 1923. — Publié le 16 avril 1923. 


{eo avon dont hne add ora en exeun de Тип. 143 7 М da 5 jullet 1884 
Tecpel os] 


Conia фо tte comme Го. 
dte non doer primus 
tind erate deu cee 
peur deer аа 

mori Neve cope ut apes 
күрөш diet diet oe: dcm 
эшти pattes doa aes | pat ered de еш lus таат 
Eh Tta pln. Cte rur cite 

ips nae RT te predates 

e Epa ns ue idee | Т dee gn Dd ipu 
doors Se pices Coralie | debet cueste ma nelle de 
Шын буйта йы pe ire den ha Spon 
I n 

i Le caper ation moni sur кардык | ^ 1€ Un سنت‎ de résistance composé de 
15 etta pe serials | Пи do to Vedi en 
portent tnt нч 
Edict be pas npr decent | sir eur d daba dr eee do 
catis Ss nila der don, | bor dee 
[on roa antanas dan ple Ae | | meum comp ame tes, 
HET rp st a Ae 
es aia heel rect 

tin отари а digi vos le sud dant Ia | sé enl ва на Gt pled du mee, 
бо coi кайа cr vir | deft ct, de etda a, 

a at pi иерсе | let Wend речин dran 
is ge deol cece Ёш шыда compels damp ie 


ә isolé de la proniüro, formant la 3" pal 
ie une pointe dane aimantê dans a pos 


ч Uno série de 6 porionlres à cornes 
иге chaque ple ta lera et à аде 
arike 


3 Un premier régulateur formé d'an эр- 


3 [861.882] 
sd nous canlsons deux courants formant des 
‘lus poles, On protign Tonsemble par des 
Perr, Oil oon 
‘gulatoarsomblable et par des appareils à 
5 delanchement commandant сша des rs 

tances appropriées do la nature du coornt 


p 
sicui 
Par la pointe au zénith et parla pointe ou 


PRODUCTION DE L'ÉUEGTAUCITÉ, ETC. 


nib dst e appre sot charg. Las 
u per na сае 
par des йш de cui oda. 


Juss GUILLOT, 
Mene (Tort Garonne} 


5 


aus 


илашов 


пиано ve20z 


Jules Guilot Atmospheric Electric Generator icio & 2 French Patents 


"xat, — Instruments de précision, 


3; — Рант oe eased, won 


e 
pars DES 


5 


‘Dispoaitit combiné pour capter les courants électriques atmosphériques 


aveo application immédiate. 
М. Jas GUILLOT risilant en Frane (Ali 
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Rods, soft irun, 32 
Ring, copper 

Surge Protector 

Disk, copper 

Ring, tin. 

Tubes, steel 

Ra Cu-Ph, Fe-Pb 

Breakers, automatic 

Resistances : Wire Mesh, Glass Tube. Cu, C, 5 powder 
Vacuum Cleaners : Box, Jar, Mica & 

“Tube, copper: 

Rx: He So. C, Cu, 
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Basic Chord Forms and Triads 


‘Music is indivisible. The dualism of thinking and feeling must be resolved to a state 
of unity in which one thinks with the heart and feels with the brain. 
- George Szell 


Basic Chord Forms 


Much of Western music is based on the lonian system of scales and modes. This 
system is constructed from the major or lonian scale: 


CDEFGAB 


C major scale 


‘There are three important types of chords: 


Chord type: Intervals: Example: Мате: 
Major 135 CEG C major 
Minor 1885 АСЕ Aminor 
Dominant 13557  GBDF G dominant 7th 


Chord types and constuction 


To create chords from or harmonize a given scale, stack every other note in intervals of 
major or minor thirds on top of a given root 


CDEFGABCDEFGABC C major scale. 
G E Cmaj 
BEE Dmin 

E G B Emin 

p AS Fmaj 

E 0 бта) 

iM eh МЕ Amin 

СИЕ; EM. Ват 


Harmonization of the C major scale to major and minor triads 


2. Seventh Chords 


Adding one more third on top of the triads above results in a family of seventh chords. 


Chord type: Interval: Example: Name: 
Major? 1357  CEGB Стат 
Dominant? 135 b7 GBDF G7 
Minor? 1535 b7  ACEG Amin? 
Minor7bS(Halldim) 13 657 ВОРА Втіп7ь5 


Seventh chords 


CDEFGABCDEFGABC 


СЕ арив 

RN EDE 
е ӨН OD 
Eo pas Come 
Gh UBI DEC 
АЕ Эа 
ино 


- C major scale family of seventh chords 


Further additions of thirds on top of these results in ninth chords, then eleventh and 
thirteenth chords. 


Passing note: Chords do not have to be, and are in fact rarely voiced in ascending sequential 
order of their intervals. A common G major chord on the guitar, for instance, is voiced 312100133 
(frets on strings 6-1). or GBDGDG. This voicing consists of three tones providing harmonic 
Information, and three tones doubling two of these. A more economic and harmonically sensible 
way of chording on the guitar is using four-note-chords where applicable and appropriate. 

А бтај? chord for example could among other options be voiced either 3154141313 ог any of these: 
‘pupae, 78710 БАЗІ, НЫЙ? or x OIT2IT 1/120, 4911118110, xix 2712712714. 


(Here, x stands for muted string.) 


Another way to construct chords is a process called triad-stacking. 


3. Triads 


Triads are sonorous groups of three notes, stacked in adjacent major (III) or minor 
thirds (ii), named after their given root. 


There are four types of triads: major, minor, augmented and diminished: commonly 
abbreviated as maj, min, aug, dim. 


А major triad is built by stacking a minor third upon a major third on top of a given root. 
C-E = Major third 
C-E-G = major third + minor third = C major triad. 
E-G = Minor third 
A minor triad is built by stacking a major third upon a minor third on tap of the root. 
C-Eb - minor third 
C-Eb-G = minor third + major third = C minor triad. 
Eb-G = major third 
‘An augmented triad is built by stacking two major thirds: 


C-E- major third 
CEG: 


augmented triad. 
Е - GF = major third 


A diminished triad is built by stacking two minor thirds: 
C - Eb = minor third 


C-Eb-Gh = C diminished triad. 
Eb- Gb = minor third 


Trad: Intervals Example: Name: 
Major We CEG C major 
Minor iie M ACE A minor 
Augmented mem GBD? баш 
Diminished iei BDF Ват 


The four tad forms wen ferent roots 
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BRIEF SUMMARY OF THE INVENTION 


[0001] This invention is a system that teleports a human 
being through hyperspace from one location to another using 
a puted gravitational wave traveling through hyperspace 


BACKGROUND OF THE INVENTION 


[0002] ‘The basis for this invention is an event, referring to 
FIG. 1, occuring on May 2, 2004, in which the inventor 
Che?) personally experienced а full-body teleportation 
‘while walking to the bus stop (A) slong a road (B) that rans 
perpendicular to the nearby commercial айроп runways 
‘where planes are landing. There is a wide iron grating (D) 
for water drainage that crosses the road at the center of the 
bus чор. The grating width is such that one has to make à 
concerted effort to jump across їп order to get from one 
Side to tbe other. Approximately 50 meters from the iron 
gating, he (E) felt a vertical wave (F); similar о a fag 
‘waving in the breeze, traveling down the street toward the 
bus stop. The wave velocity was about I meter per second, 
which was slightly taster than his walking speed. In the ne» 
instance, he (G) found himself down the steet near the 
comer of the next block. Realizing that he had passed the bus 
Stop, he tumed around to se the iron лай; approximately 
So meters up Ве sre in back of him. Because there was no 
‘collection of having jumped across the iron grating nor of 
having passed the bus stop s yellow marker line, he realized 
that he had been teleported а distance of 100 meters while 
moving along with the traveling wave. Jt was obvious that 
the wave was pulsed because the font edge overtook the 
inventor, moved with him momentarily, and then the back 
edge of wave left him as it moved on down the stet. While 
contemplating this sequence of events, he then looked up 
and saw in a span afa few seconds a twin-turboprop airplane 
(С) in the distance crossing above the mad while making a 
Shallow descent in onler to Land at the airport. 


[0003] It took a number of days in onder to understand this 
Sequence of events, The explanation involves knowledge of 
a wide range of subjects such as gravitation physics, hyper- 
Space physics, wormhole electromagnetic theory and experi- 

mentation, quantum physics, and the nature of the human 
кту field. 


[0004] It is obvious from the above scenario that the 
airplane momentarily crossing perpendicular o the road 
generates the aforementioned pulse. Because the airplane 
has anı engine on each wing, there are two propellers Which 
conceivably are rotating out-of-phase with each other. That 
is, he blade of one propeller could be pointing up and the 
equivalent blade on the other engine could be pointing in a 
Slightly different direction. Notice tha he p of he blade 
races ош a helix as the plane is Tanding. 


[0008] In gravitation physics, referring to FIG. 2, it is 
known that iwo masses of mass ml and m2 (A.B) attached 
by lever arms slightly offset БУ an angle 50 along the radial 
direction to the rotating sha (С), will produce a gravita- 
tional wave (D) raveling perpendicular to the shall, The 
mass and wave are refered 10 as the source and receptor 
respectively Referring to a side view looking along the shaft 
FIG. 3, the product of the mass m times the angular 
acceleration а i а constant such that lal is equal to m2a2. 
The distance between the masses is length L, Which makes 
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an angle withthe horizontal axis. The difference in time of 
travel to the receptor gives rise to а dillerence in phase 38 
equal to the angular velocity of he rotating shaft times the 
length L timos the cosine of the angle © 

[0006] At the receptor, the amplitude of the wave is equal 
To the mass times the acceleration times the phase difference 
divided by the radius тю the receptor 


Even though the turboprop airplane engines have a high 
rotational speed and а large separation distance between 
masses, the pravitadonal wave which is produced s small 
and not noticed. The problem is that the gravitational 
constant G in this dimension has such a small valve equal 1o 
the speed of light c squared divided by the linear mass £2 of 
the universe 


бат" gl 


[0007] On the other band, a gravitational wave traveling in 
hyperspace would be magnified enormously due to the face 
thatthe linear mass is so small. The magnitude of the 
элиуйшйопа! constant in hyperspace can be estimated in the 
following manner, At the beginning of the 20th century, a 
man’s parents were dying of tuberculosis. With their per- 
mission, he placed them and their beds on weighing scales, 
When cach one passed away, cach scale registered a drop in 
mass equal to 0.071 kilograms. This is the mass of the 
hyperspace energy being which resides in the physical Бобу 
Bocinse hyperspace is co-dimensional with our dimension, 
the energy being intrponetates the body and controls its 


[0008] Referring to FIG. 4, a human being has seven 
vortices (А through О) which are aligned along the center- 
Tine of the body. Fach vortex is actually a co-gravitational 
eld K which causes a pendulum placed in the field to spin 
їп circles. For this reason, the K field has units of inverse 
seconds similar to an angular velocity. The vortex transports 
energy from our dimension to the energy being located in 
hyperspace. The gravitational field g and the co-gravita- 
tional Held K are equivalent gravitationally to the electric E 
field and the magnetic В field found in electromagnetism. 
The equivalent gravitational solution to an electromagnetic 
problem can be obtained by substituing the following 
gravitational constants for tbe electromagnetic constants 


lane case dei 
шы cee ea) 


Pout din) 
‘te man dae) 
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[0009] Referring to FIG. 5, esch vortex is connected 
"rough the pineal land by light cons to a separate hyper- 

space quantum well having its own frequency and dimen- 
Sion. The reason for this separation is that the conical 
Spiritual eye, attached to vortex B, has to have йс own 
energy structure which is different fiom vortex (A) which is 
connected to the quantum energy feld in which the mental 
processes are developed. Due io the high speed of light in 
Sur dimension, the quantum wells are the size appropriate to 
molecules and atoms. In hyperspace, where the speed of 
Tight is one meter per second, the quantum wells are huge 
and can be manipulated. This manipulation has shown that 
the quantum well are in the shape of a cube about a meter 
‘ona side, This makes the whole structure about seven meters 
тай for a volume of seven eibic meters. Thus the mass 
density p of hyperspace is about 


which per unit area is the same value: Therefore the hyper- 
Space gravitational constant js equal 10 


ENS 
OR snas I it 

The enormous magnification of the gravitational constant is 
therfore ofthe onder of 


The question is how does this amplified gravitational wave 
created by the rotating propellers and turbines get into 
hyperspace from our dimension? 

[0010] The answer comes tom experiments done using 
the ancient Chinese form of breathing known as Chi Kung. 
Using this breathing technique we have been able to levitate 
the human body over six fest in the air The intemal 
temperature of the stomach is around 200 degrees Fahren- 
heit. By simultancously squeezing the diaphragm to bring 
hot air up through the lungs, and breathing through the nose 
"o bring cold air down, rotating vortices are generated in the 
lung passages when these two air masses meet and mist 
around each other as depicted in the famous Yin-Yang 
diagram. Because the lung has variable diameter passages 
from the large diameter at the throat to the final small sir 
sacs, there is a spectrum of rotating frequencies. 
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[0011] From quantum physics itis known that if there is a 
temperature fluctuation occurring among a group of har- 
monic oscillators in the environment, then Planck's reduced 
constant a is increased by the cotangent of the constant 
times the frequency e of the oscillator divided by twice 
Boltzmann's constant K times the temperature Т. 


[0012] The effet of increasing Planck's constant, refer- 
ring to FIG. 6, can be seen in the tetrahedron diagram. This 
diagram, of which there are now over 4000, plots the natural 
оран! of mass on the vertical axis versus the natural 
[garth of wavelength on the horizontal axis. In terms of 
mathematics, itis а subspace logarithmic manifold which 
projects geomttriclly the phystes constants into our 4D 
spacetime dimension, That is, й the geometry of the 
Tetrahedron circumscribed by the sphere that determines the 
mass ofthe proton and electron. The mass of the electron 
times its wavelength is equal to the mass of the proton times 
its wavelength which in turn is equal to Planck's constant h 
divided by the speed of light c 


Taking the natural logarithm of the above equation shows 
thatthe mass plus the wavelength is equal to what is termed 
the base constant 


which is represented in FIG. 6 by the 45 degree line (A) 
"rom point (a) on the horizontal axis to the vertical axis at 
point (b). The electron is located at point (c) which i the 
Intersection of the electron wavelength (B) with line (A). 
The electron wavelength (B) reflects of de sphere (D) at 
points (A) and (e) and retums along Tine (C) as the electron 
mass, As shown in Tetrahedron diagram 1240565 stored in 
the Library of Congress, the clockwise path of the electron 
transitions into the counterclockwise path of the proton 
showing that the electron and proton are one and the same 
particle. Because the electron and proton travel in opposite 
directions along the path, they have the same charge but of 
opposite sign. 


[0013] Our dimension is represented by Planck box (E) 
"which is bounded by the Planck mass and the Planck 
‘wavelength. The Planck mass is equal to the linear mass of 
the universe times the Planck length which isthe bottom 
limit of our dimension. The Planck wavelength is 2л times 
the Planck length. Notice that the electron is located within 
the Planck box 


[0014], Referring to FIG. 7, if there is an increase in 
‘Planck's constan die to the temperature futons among 
the harmonic oscillators, the 45 degree base line (А) moves 
to te В on the tetrahedron diagram as shown hy line (E) 
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Because of the increase in the hase constant, there is a 
corresponding inerease in the electron mass and wavelength. 
The electron moves from point (c) o point (0 which places 
it at the edge of the Planck box (F) which isthe boundary 
between space and hyperspace. At point (1), the electron is 
essentially no longer in our dimension. 


[0015] Referring to FIG. 8, imagine a box (A) filled with 
"ine electron oscillators (B) If Planck's constant is 
increased near the three oscillators in the middle, these 
епова will leave this dimension, This leases six oscilla- 
tors as shown in the box (C). However, box (C) is the 
equivalent of box (D) in which there are still nine positive 

аот. 


information is Jost fom the environment to another dimen- 


[0016] Dr Kip Thome, who co-authored the hook Gravi- 
{ation with Dr. Archibald Wheeler of Princeton Universit 

has shown im a General Relativity spacetime curvature 
calculation that negative energy is required 10 open and 
Stabilize the throat of а wormhole between space and 
hyperspace. The accumulation of negative enemy in the 
aforementioned example generates wormboles between into 
hyperspace, Hyperspace has a low energy density because of 
the reduced speed of light in that dimension. Ordinarily, 
energy would not flow from hyperspace to space because 
space has a higher potential than the potential of hyperspace. 
This, of course, js he reason that the body vortices can Tow 
energy into the energy field of the human being who is 
located in hyperspace. By creating negative energy. the 
potential becomes reversed such that low density hyperspace 
©ту ws into our dimension as seen by the positive head 


PE дер 
The low-density energy fills the body which allows a human 
being to fot upwards like а helium balloon as verified by 
Chi Kung breathing as well as spinning on а motorized 
platform known as the Chakra Vortex Accelerator, The latter 
"device resulted in the first mechanical means to produce 
antigravity: 


[0017] The process of cresting spinning thermal uctus- 
ions is the same as found in the hot air vortices crested by 
the jet airplanes landing at the airport scar the road where 
the full-body teleportation occurred. Lampe vortices are 
created over the wing of the airplane at the sume time that 
te turbine engines are spinning hot vortices into relatively 
cold air These conditions produce wormholes between 
Space and hyperspace. И tes a twin turboprop airplane 
landing behind the jet 10 generate the gravitational wave in 
the region where the wormitoles have formed. The gravita- 
‘ional wave then traverses the wormboles ino hyperspace, 
‘becoming highly amplified due to the change in incar mass 
and spec of light. Because the propeller blades are со- 
‘sith the road, the gravitational wave travels in he direction 
long the road where it was encountered by the inventor. 


[0018] From experiments with cavitting bubbles (see 
patent application Cavitating Oil Hyperspace Energy Gen- 
erator), t was found that it is possible to produce а worm- 
hole ifthe surfaces of the bubble collapse asymmetrically. A 
symmetric collapse of а spherical bubble produces enor- 
mous spacetime curvature distortions, An asymmetric col 
laps, using a magnetic field to distort the collapse, pro- 
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dices, in addition to the same severe spacetime distortions, 
negative energy as the bubble collapses. Due to some 
General Relativity considerations, the wormhole that is 
created starts rotating in a manner similar to the beacon light 
produced by a lighthouse 


[0019] Referring to FIG. 9, due to the forward helical 
motion (A) of the propellers (B) as the airplane crosses the 
road, the pulsed gravitational wave (C) is skewed backward 
at an angle (D) Due to the womboles created by the 
presence of thermal vorticity fluctuations generated by the 
‘Wing and turbines of the airplane, this skewed wave moves 
imo hyperspace wher itis highly magnified and detected by 
the inventor, 


[0020] Referring to top view FIG. 10, the gravitational 
‘wave (A) causes a skewed compression and expansion ofthe 
hyperspace quantum wells (B) which constitute the human 
energy being. Due to this asymmetrie distortion in the 
xy plane, the quantum wells take the physical body ош of 
dimension as ong as the wave pulse is traveling with the 
human energy field. Once the back edge of the gravitational 
wave moves on past the quantum wells, the body is then 
brought back ino dimension 


SUMMARY OF THE INVENTION 


19020] Itis the object ofthis invention о teleport a human 
being from one location to another by creating a pulsed 
gravitational wave traveling through hyperspace that asym- 
metrically compresses and expands the quantum wells of the 
human energy being. This spacetime curvature distortion of 
the hyperspace quantum welis pulls the physical body out of 
dimension such that the human being is teleported along 
"wi the wave. As the pulsed wave moves on past the 
quantum wells, he human is brought back into dimension at 
Some distant location. The invention requires (1) а device 
{hat will generate à wormhole between space and hyper. 
space, and (2) а device that will generate а gravitational 
Wave which can be inserted through the wormhole. 


[0022] Referring to FIG. 11, a magnetic vortex wormhole 
generator has already been developed which generates a 
wormhole between space and hyperspace as described in a 
previous patent application entitled Magnetic Vortex Worm- 
hole Generator. Using this generator, it was found that 
smake blown through one side of the вой does not appear on 
the other side of cylindrical сой. The smoke ows through 
the wormhole and appears in a hyperspace co-dimension. It 
was this experiment that resulted in making first contact with 
the androids of the Grey aliens who told me, in à remote 
viewing sesion, that “We saw you blowing smoke into 
hyperspace: 


[0023] The wormhole generator consists of two concentric 
cylindrical coils (A.B), one of larger radius than the other, 
made of thin transformer iron laminate wrapped in opposite 
‘directions with one continuous wire driven by a sinusoidal 
current. The solenoidal coil generates a magnetic feld 
through the laminate. Because the electrical current lows in 
opposite directions at Фетиш radi trough the two wind- 
ings, bucking electric fields (C) are created along the con- 
terline of the generator. These таваду -offset magnetic fields 
and bucking electric folds, as shown by а calculation using 
Einstein's General Theory of Relativity, generate both an 
enormous spiking spacetime curvature and negative energy 
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at small radius along the centerline where the wormhole is 
Formed. The gravitational wave generator is ten coupled to 
this wormhole generator. 


[0024] Referring to FIG. 12, it is known from gravitation 
physics that injecting an electromagnetic wave (A) into a 
hollow toroidal waveguide (B) produces a hyperbolic space. 
"ime curvature stress (C) in the plane of the waveguide, The 
tips of the arrows indicate compression and the tail of the 
arrows indicate expansion or stretching of spacetime. The 
reason for this spacetime curvature is because the waveguide 
Forces the electromagnetic wave ta curve around and travel 
in а circle. Spacetime has to compensate for this toroidal- 
generated stress by creating hyperbolic lines of stress in the 
inner plane of the toroid s0 thot the overall spacetime 
curvature is zero. For a preter gravitational effect, three 
Toroidal waveguides, phased 120 degrees apart, are used to 
seal off the curvature: 

19028] Refering to FIG. 13, the three toroids create a 
тийп, twisting, vertical propagating griviaional field 
(A) through the centerline ofthe toroid provided that the 
period of he electonaaneti wave js twice the period of the 
gravitational wave. This phase relationship is adjusted by 
Selecting the correct radius for the frequency of the mono- 
chromatic wave, 

[0026] In order to effectively use this gravitational wave, 
referring to FIG. 14, ree phased toroidal waveguides 
(A.B) are mounted at the top of each of two identical square 
nite obelisks (C.D). The two obelisks are offset by ashort 
distance between Them. As the vertical gravitational wave 
rotates around along the vertical axis inside the obelisk, the 
eges ofthe square obelisks are compressed and expanded 
Such as to create two cylindrical asymmetric gravitational 
Waves traveling radially ounwand. 


[0027] Referring to FIG. 15, these waves meet to forn a 
plane gravitational wave (A) which tavels down the cen- 
Torline between the two obelisks. 


[0028] Referring to FIG. 16, the full body teleportation 
System consists of the twin granite obelisks (A.B) on which 
are mounted near the top of each the toroidal waveguides 
(C.D) which produce the pulsed gravitational waves (E.F) 
that ron the length of the obelisks. Because the gravitational 
‘wave is rotating inside the obelisk, the granite stone under- 
goesa very small asymmetrical compression and expansion. 
A cylindrical gravitational wave propagates out from each 
obelisk such that along the centerline between the two there 
s generated a plane gravitational wave. This wave enters the 
wormhole (H) created by the magnetic vortex generator 
which is located a short distance from and parallel to the 
obelisks, The wave is amplified by a factor of almost 10 5 
when it enters the hyperspace codimension. 


'RIPTION OF THE DRAWINGS 


1. Perspective view of site where full-body 
teleportation occurred. 

[0030] FIG, 2. Perspective view of gravitational wave 
‘generator. 

[wor] FIG: 
[0032] FIG. 4. Perspective view of seven vortices of 
human energy being. 


ar view of gravitational wave genera- 
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[0033] FIG. 5. Perspective view of seven large quantum 
‘wells of human energy being. 


[0034] FIG. 6. Tetrahedron diagram showing Planck's 
constant and electron. 


[0035] FIG. 7. Tetrahedron diagram showing electron 
‘moving out of dimension 

[0036] FIG. 8. Perspective view showing production of 
negative energy. 

[0037] FIG. 9. Perspective view of skewed gravitational 
wave produced by propellers. 

[0038] FIG. 10, Planar view of skewed quantum wells 
deformed by gravitational wave. 

[0039] FIG. 11. Perspective view of magnete vortex 
wormhole generator, 

[0040] FIG. 12. Perspective view of hyperbolic lines of 
stress generated by toroidal waveguide. 

[0041] FIG. 13. Perspective view of rotating, tvi 
Propagating gravitational 

waveguides. 

[0042] FIG. 14. Perspective view of toroidal waveguides 
antachd to obelisks, 

[0043] FIG. 15, Perspective view of gravi 
generated by obelisks 

[0044] FIG. 16, Perspective view of magnetic vortex 
wormhole generator and obelisk gravitational wave genera 
К 


ing. 
ve generated by toroidal 


onal wave 


DETAILED DESCRIPTION OF THE 
INVENTION 


[0045] 1. The obelisks are quarried out of granite stone 
‘and cut with a large-diameter diamond saw that is used in 
highway construction, The beveled piece at the tp s cut 
separately and cemented in place. A tapered aluminum 
bracket holds the (огой in place, 


[0046] 2. The electronics for the mapnetie vortex genera- 
"or are similar 10 that used in We patent application 
Magnetic Vortex Wormhole Generator. 


[0047] 3, The electronics for the toroidal waveguides is the 
familiar stub and coaxial cable driven by n amplifier and 
pulsed varible-requency generator. 


chim. 
1. Tull body teleportation system consisting of 


generating à pulsed gravitational wave whieh propagates 
‘Through a magnetic vortex wormhole generator; and 


generating a wormhole with the magnetic vortex generi- 
"or whereby the pulsed gravitational wave traverses 
through the wormhole and enters into hyperspace 
where the wave is enormously magnified due t0 the 
lower speed of light in that dimension. 
2. The method of claim 1, wherein the step of generating 
the pulsed gravitational wave comprises: 


using two granite stone obelisks: 
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mounting monochromatic-vave toroidal waveguides on 
Top of each obelisk to create a rotating, twisting, 
propagating gravitational wave through the vertical 
axis of cach obelisks and 


renting a cylindrical compression and expansion 
‘obelisk to produce a plane gravitational wave traveling 
down the centerline between the two obelisks 
э. The method of claim 1, wherein the step of generating 
a wormhole into hyperspace comprises 
using two concentric cylindrical solenoidal coils of dif- 
ferent radii connected hy a single wire wrapped in 
opposite directions on thin iron transformer laminate; 


generating bucking electric fields down the centerline of 
"he vortex generator Which creates а spacetime curva- 
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ture distortion with negative energy in accordance with 
Einstein's General Theory of Relativity. 
4. A teleportation system comprising: 


generating a gravitational wave traveling through hyper- 
space which interacts with the human energy being; 
and 


milling the human energy being and physical body out of 
dimension when interacting with the pulsed gravita- 
tional wave such tat the person is teleported from опе 
location to another through hyperspace and back apain 
into our 4D spacetime dimension 
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has the ability to generate negative mass and а negative 
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spring constant which, according to Einstein's General 
Theory of Relativity, is required in order 10 create а stable 
wormhole between our space and hyperspace. Two separate, 
but electrically connected, toroidal coils of differing radii 

carry magnetic flux in opposite directions about their com- 
mon centerline. According to Maxwell's equation, this pro- 
duces bucking electric fields along said centerline. Because 
the two solenoids have different radii, the parallel spring 
constant of both coils is negative. The negative mass 
together with tbe negative spring constant produce a real 
resonant frequency which can distort the spacetime curva 

ture die to the creation of powerful spikes of negative mass, 
This phenomenon, similar to the common electrical thun- 
derstorm, opens up а wormhole into hyperspace through 
"which low-density hyperspace energy сап enter into our 
dimension. This energy finds many application in new types. 
of power supplies, inertia-less and massless spacecraft 
vehicles that сап trave light-years by moving out of dimen: 
sion through hyperspace, surzery-less medical tables, cranes 
Tor lifting heavy objects, cold-weldod crystals for crystal 
rotors folding space waveguides, and electromagnetic field 
propulsion vehicles using highly relativistic fields. 
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Figure 1 
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Figure 3 
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Figure 4 
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Figure 5 
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BRIEF SUMMARY OF THE INVENTION 


[0001] This invention, which is the subject of my present 
application, is comprised of two solenoids wound with a 
common wire in opposite directions on two separate toroidal 
curved-sheet transformer laminates of differing radii, The 
Smaller solenoid is mounted along the centerline of the 
larger solenoid. This circular magnet geometry crestes 
linear bucking electric fields along the centerline of the сой. 
Because the magnetic flux in the laminates travels in Oppo- 
site directions along ates of differing radit in the two coils, 
а negative mass and a negative spring constant are generated 
by the system. From the theory of gravitational physics, а 
negative miss is prerequisite to producing а wormhole 
because it allows the throat ofthe wormhole 1o remain open 
and stable. The creation of the wormhole is facilitated by the 
appearance of « negative spring constant which allows the 
spacetime curvature to resonate to such a degree that sid 
Wormhole develops between our dimension and another 
codimension of hyperspace. Because the physics constants 
of hyperspace are different from ours, the wormhole allows 
hyperspace energy having a low speed of light o emer our 
dimension. Because electromagnetic fields obey the Lorentz 
transformation, itis now 

light to ereate huge relativistic fields which can drive the 
new electromagnetic field propulsion vehicles 


BACKGROUND OF THE INVENTION 


[0002] Tbe idea for this сой configuration comes from the 
‘observation of powerful thunderstorms, ss described by 
physicist Dr: Richard Feynman in his Lectures on Physics, 
2 copy of which is enclosed s а reference, Upon reading his 
explanation, T realized that the thunderstorm is actually a 
hyperspace physics phenomenon. 


[0003] After the passage af a large lightning storm, people 
have observed that a саг tire rim has merged with the trunk 
of a tee growing in the ground. Due to the large branches 
of the tree, there is no possible way tha it could slide down. 
the branches and around the trunk. И was observed also that 
a straw of wheat became embedded in the bard wood of a 
telephone pole. И turas out that the thunderstorm offers an 
explanation as o how this can occur. 


[0004] After reading Feynman’s explanation, it can be 
seen that the Key to this phenomenon is that there is a 
downward and an upward lightning bolt, sometimes аси 
‘ng together if the leader branches into two paths. Bolts of 
lightning also like to strike all objects such as telephone 
poles or trees. Now an electrical current moving downward 
produces а clockwise magnetic B ficld, as seen Irom above 
Оп the retur siroke, the current is moving upward which 
produces a counterclockwise magnetic В field. Thus the 
thunderstorm produces two huge bucking magnetic B fields 
which is the magnetic geometry of this magnetic vortex 
generator, Using my tohedron diagram, T will then show 
{hat he low density hyperspace energy with its low speed of 
Tight is able to pull the rim ош of dimension so that it ean 
‘merge with the tee at the moment the lightning strikes. 


SUMMARY OF THE INVENTION 


[0005] 1 is the object of this invention to produce two 
toroidal oppositely-ditected magnetic fux fields in two 
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separate yet electrically connected solenoids of differing 
adi Because the lines of lix are trveling in toroidal, 
curved-sheet transformer laminates along arcs of different 
curvature, he fields produce what is known in gravitational 
physics as negative mass. Negative mass has the property 
that if уоп project it onto а hot surface, the surface will cool 
rather than heat up. The negative mass, together with the 
resonance of the spacetime curvature involving a negative 
Spring constant, create a wormhole into hyperspace. This 
inlerdimensional connection allows low speed of light 
hyperspace energy into our dimension which can be used to 
decrease the weight of an object, or produce huge relativistic 
electromagnetic fields that сап be used to drive the new 
electromagnetic field propulsion spacecraft. 


ТАТЕМЕМТ REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 


[0006] Not Applicable 


A BRIEF DESCRIPTION OF THE DRAWINGS, 
[ET 
[0008] FIG. 2. Perspective view of the magnetic vortex 
severe 

[0009] FIG. 2 The non-linear ol winding on the interior 
face of the laminations 

[0010] FIG.4 The nonlinear coil winding on the exterior 
fac of tbe laminations showing t ere ап let 
Current component in The thet dien 

10011) 116.5 The coil variables for he tensor calculation 
of the negativ spring constant 

[0012] FIG. 6 The Faraday cleciromagetie tensor show- 
Ine ie poston of the magn бей inthe {rz} Чов- 
[0013] FIG. 7. The units of the spring conia 

IU] FIG. 8 The parallel spacetime spring coos 
HIS] FIG. 9. The cylindrical а meti tensor including 
the magnetic is, 

[0016] FIG. 10. A plot of the mas em 
ХӮ curvature tensar showing tha ivo negative mass spikes 
are cod slong йв cene ofthe generator Negative 
tine ele o keep open e oa of Ihe wore 
fw) ки 

severe 
[0018] FIG. 12. BH curve for non-linear Superalloy 
toi core. From he equation. Bel he lope ofthe Бас 
Segal othe pemesbiy OB 


3. 1. Front view of magnetic vortex generator. 


Circuit diagram for the magnetic vortex 


DETAILED DESCRIPTION OF THE 
INVENTION, 


[0019] 1. The fact that negative mass is required to keep 
the throat of а wormhole open has been shown to be valid 
by physicist Dr. Kip Thome in the enclosed reference 
physics paper. The key point of this invention is that if you 
have а negative mass, you also require а negative spring 
constant inorder to get а eal frequency and vice versa. The 
angular frequency of vibration is equal tothe square root of 
the spring constant К divided by the mass M, or «= КМ. 
the mass is negative, and the spring constant is positive, 
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the frequency is imaginary. Therefore, in order to get a real 
frequency, the spring constant has to be negative also. 


[0020] 2. Referring to FIG. 1, ihe magnetic vortex gen- 
erator consists of a lange toroidal solenoid (A) and its 
Support structure (C), 2 smaller toroidal сой (B) with its 
Support structure (D) which holds the coil along the center 
Tine of the larger coil. The entire structure sits on a base (E). 
[0021] 3. The two solenoids are wound with a common 
wire in opposite directions on vo separate toroidal curved- 
sheet transformer laminations of differing radi. From the 
Tight hand rule, a changing circular magnetic field in the 
direction of he fingers produces а incar electric held in the 
direction ol the thumb. Because there аге two coils produc- 
ing two magnetic fields in opposite directions, there are wo 
bucking electric fields down the centerline of the coils. This 
duplicates the thunderstorm conditions A perspective view 
of the generator is shown in FIG. 2 

[0022] & Acnlarged view of the non-linear сой winding is 
shown in FIG. 3. The wire (B) is wound around the thin 
transformer laminations (A) with a non-linear сой spacing 
эв shown by the difference in spacing between length (C) 
fd (C). On this inner side of the сой, the wire is wound 
Straight across where it ean be seen that the wire is normal 
forthe edge of the laminations. Not shown arc two «tips of 
Масто which keep the wire aligned and offset from the 
аре сакото metal laminations. 


[0023] 5. Since the wire is straight across on this side, the 
‘opposite side has lo have the wire run in a diagonal manner 
as seen in FIG. 4A. In terms of cylindrical coordinates, the 
components of the electrical current in the сой flow in the 
Zalirection across the breadth of the la the 
 O-direction around the Tamin 


[0024] 6. The reason for the non-linear spacing is to 
preserve the vector potential of the сой. The vector potential 
` а more important field than the magnetic field because it 
can extend ош past the windings of a long solenoid. If you 
Jook at the unis, it is Ше field momentum per charge ог 
kilogram meter per second coulomb. Notice that the deriva- 

sof the vector potential with respect o time i an electric 
Field, while а derivative with respect to length is the mag- 
тее field. The inductance of the coil times the current 
density is equal to the vector potential, Thus the inductance 
gradient of the coil times the current per meter is the 
‘magnetic field. So the nonlinear сой picks up an additional 
‘magnetic field around the сой besides the one created in the 
laminations by the winding itself 


[0025] 7. Taking a closer look at the сой in FIG. 5, й is 
constructed of thin laminations taped together o form a 
cylindrical shape with a wire coil wrapped around i. This 
creates а magnetic field in the theta 0 direction within the 
Taminations. Because the сой is wrapped as à helix, there is 
4 current component 1, in the theta direction. Tbe cross- 
Sectional arca Area through which the magnetic flux flows 
fimes а normal vector п in the theta direction is the tensor 


area ny Area. If the radius of the coil is, then the curvature 
K is ШЕ pointing in the radial direction. Because there are 
two coils with differing radii, the generator has two curva- 
tures associated with it 
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of time 1, radius r, angle 0 and height 7 in cylindrical 
соофйса. The first index ji refers to the row, and the 
Second index v refers 0 the column. The diagonal of the 
matrix is zero. The fist row and column belong to the 
electric field. All the other slots are filled by the components 
of the magnetic field. The By component is located in the 
complementary slots of r and эк shown in FIG. 6. Now à 
tensor product can be written with the available variables I 
no Мез K, Fek’, This says that the current around the loop 
їп the theta direction times the lamination area vector in tbe 
thea direction times the curvature K of the сой in the radial 
direction times the magnetic held in the theta direction is 
equal o а spring constant in the z-direction, or normal to the 
plane of the coil All the tensor components cancel out 
Except for the z-direction. That is, the сой produces a 
Spacetime spring constant through the center of the coil 
where there are resonant bucking electric fields. So the coil 
is creating а magnetic spring. The units of the spring 
constant are shown in FIG. 7 as force per meter 

0027] 9. Because there эге wo coils operating in opposite 
directions in regions of differing curvature, there are two 
parallel spring constants generated along the centerline. Two. 
Springs in parallel sum, but the inner сой is negative due to 
the triple product of negative signs of current, eld and area. 
Looking at the front view of the coils, the right band rule 
shows the field going counterclockwise with the thumb. 
pointing along the electric eld in the positive z-direction. 
The inner coil with the field going inthe clockwise direction 
has the electric field in the negative z-direction. Therefore 
the outer coils positive spring constan sums with the inper 
oils negative spring constant to produce an overall nega 
tive spring constant as shown in FIG. 8, The inner сой has 
а radius r, and the spacing between the outer and inner coil 
is a. In this design, the inner radius is 1, and the outer radius 
is 3 which is the magic ratio in physics of 1/3. That makes 
length a equal to 2. Substituting rel and а= into the spring 
constant equation shows that the ralio is negative 89. That 
ii the spring constant is negative as previously asserted. If 
the spring constant is negative, it must produce negative 
mass in order o have a real fquency of resonance. Since 
ї produces negative mas, then it ean produce a wormhole 
as shown by Dr. Kip Thome. 

[0028] 10. The geometry of hyperspace physics is based 
on the geometry of tbe tetrahedron which is circumscribed 
by the sphere. The comers of the tetrahedron touch the 
spore al lalitude of 1947122063 which turns out to be, 
in terms of planet cosmology, be location where all the large 
Yolcanoes and vortices occur on Earth, Mars, Jupiter, Uranus. 
and Neptune, Furthermore, the cosine squared ofthis angle 
is 8/9, which isthe spring constant ratio for the magnetic 
vortex generator. That is, the сой is interacting with the 
geometry of spacetime which is why it is such an elective 
wormhole generator. As will be demonstrated late, the 
tetrahedral geometry of hyperspace shows that the electron 
and proton are one and the same particle. This is a new 
discovery in science coming out of this research, The 
diagram alo shows that when the speed of light is reduced, 
‘ive to the low density of energy’ coming ino our dimension 
tbrough the wormhole, Planck's constant divided by the 
speed of light puts the electron at the boundary between 
Space and hyperspace. That is, the electron and the proton go 
ош of dimension which isthe reason that the car tire rim can 
become merged with the tree. The ramifications of this 
magnetic vortex generator are enormous. It means develop- 
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ing new types of crystals through inendimensional merging 
‘which willbe needed in the development of these spacecraft 
aid thee erst rotors. It means the possibility el teleport- 
ing spacecraft through hyperspace over distances of light 
years using the new fokling space waveguides. It means 
light-weight or inertia-less spacecraft which can be accel- 
erated at hundreds of thousands of g's. It means the ability 
то li extraordinary loads in construction work. It means 
surgery-less medical tables where tumors cin be pulled 
directly ош of the patient's body. 


[0029] 11. Because we have a magnetic spring, then there 
is some resonant frequency at which the сой сап he operated 
in order to create a large spacetime distortion, It is this 
distortion that creates the wormhole into hyperspace. From 
this i follows that the wormhole attaches 10 a low pressure 
region with а magnetic monopole. Because pressure is linear 
mass times the sped of light squared divided by area, a low 
pressure signifies а ow speed of light and less dense matter. 
What this means is that opposite polarity spacetime curva- 
ture a two ends of an electrode will produce a voltage along 
the electrode, effectively cresting a power supply. The 
reason for this is that spacetime curvature, as shown by 
Einstein’s General Theory of Relativity equation Gg 
RIT apr iS equal to the square of the electromagnetic fields n 
the ess enemy tensor T. So the curvature om the ends of 
the electrode appear as voltages and the system acis as à 
battery supply to power the spacecraft. 


[0030] 12. The other characteristic of the magnetic vortex. 
generator is that it can pull objects out of dimension allow- 
ing the object to apparently move through solid walls. The 
object doesn't actually move through the wall because the 
object is not in the same dimension ss the wall; it just 
appears that way. Moving out of dimension and then back 
again on the other side of the wall would effectively move 
the object through the wall for all intents and purposes, 
[0031] 13. The tetrahedron diagram is a physics diagram. 
"which plots the natural logarithm of mass to the nalura 
logarithm of wavelength. The product of mass times wave- 
length is equal to Planck's constant divided by the speed of 
light. So the produet of the electron mass times its wave- 
length is equal to the proton mass times its wavelength is 
‘equal to the Planck mass times the Planck wavelength. The 
Planck wavelength is the bottom dimensional limit of the 
universe, We ive in the Planck box which is bounded by the 
Planck wavelength and Planck mass. Outside this box is 
hyperspace. 

[0032] 14. Because logarithms sum, the sum of he log of 
The mass plus tbe log ofthe wavelength is а constant зат, 
“Thus the electron and proton and Planck mass slide on а 35 
Tine known as the base constant which is equal at the axes 
to the log of Planck's constant divided by the speed of light 
Planck's constant is measured in joule-sec so that multiply 
ing it by the frequency 1/second of light gives the energy of 
the photon particle. 


[0033] 15. Planck's constant is equal to the Planck wave- 
length times the Planck mass times the speed of light. The 
445" base constant is Planck's constant divided by the speed 
of light, which means that the speed of Tight cancels out top 
‘nd boton, leaving the area of the Planck box ss the value 
Of the ase constant. Hyperspace has а low linear mass 
‘compared to our dimension. Therefore, Planck's constant is 
reduced when this energy enters our dimension through the 


Oct. 23, 2003 


wormhole crested by the generator. And the base constant is 
alio so reduced. In terms of logs, this means that the 45° 
base line becomes more negative and moves to the right on 
the diagram. As it does so, the base line intersects the 
electron at the Planck wavelength which is the separation 
point between space and hyperspace. That is, the electron 
moves out of dimension. Because the electron and proton are 
опе and the same particle as shown in reference tetrahedron 
diagram 1600985, the proton and hence the entire atom is 
taken out of dimension as well 


16. All of this can be seen more easily graphically 

bedron diagram itself, referring to reference 
tetrahedron diagram 193025. The 457 line which intersects 
the electron at point (b) is the base constant for our dimen- 
sion. As you can see, this base Jine intersects the horizontal 
axis at a value of -95.91540344 which i the log of Planck's 
constant h divided by the speed of Tight. Because Planck's 
constant is proportional to the linear mass, it is reduced in 
Value by the low density hyperspace energy and, in terms of 
Jogs becomes more negative. This moves the base line othe 
righ at a value of around minus 108. The new base line 
intersects the electron at point (а) which is located on the 
Planck wavelength that isthe boundary between space and 
hyperspace. Thus tbe «коко at point (a) goes ош of 


[0035] 17. was inferred previously that a negative spring 
constant meant a negative mass was produced by the worm- 
hole generator, This can actually be calculated using Ein- 
stein's General Theory of Relativity. The calculation stars 
With the g metric tensor which is a spacetime measurement 
of distance in terms of time t, radius, horizontal angle Ө and 
length 2. This 4 by 4 matrix is shown in FIG. 9 where the 
diagonal line has а signature in cylindrical coordinates of 
values equal to (-1, 1, È, 1]. АЙ the other terms of the 
matrix are zero excep for the magnetic fields in the two 
coils. Because the field is changing sinusoidally with ime in 
the theta direction, the field has to go into the (1, 8} and (6, 
1} slots of the matrix. Because the fed in the inper coil is 
in the negative direction compared to the outer coll and 
including a 90° phase shift between the two fields, a suitable 
‘magnetic field function would be В (eos0) xin) 


[0036] 18. Using a general relativity software package, 
Einstein's G curvature tensor can be calculated for this 
particular metric. The first term G tin the upper lefi Band sot 
fn the corner is the mass term for the tensor. All the otber 
terms are either el 


[0037] 19, Referring to FIG. 10, a plot of the mass as a. 
function around a small circle shows that two negative mass 
spikes occur around the circumference of the 

the radius is almost zero, the two spikes are actually coin- 
cident. 


[0038] 20. This next section shows the electrical system 
used to drive the magnetic vortex generator, Referring 10 
FIG. 11, tho system i driven by а sinusoidal voliage source 
(A) into'a 1:1 turns isolation transformer (В). The voltage is 
Stepped up into the range of thousands of vols wing а. 
step-up bispot transformer (C). The first loop consists of a 
direct current blocking capacitor (D), а transformer choke 
(E) а variable inductance (G) and the curent in the loop (F). 
The variable inductance is a coil winding on a toroidal core 
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сой acts as a magnetic switch due to it 
iy. 


variable permeabi 


[0039] 21. Referring to the accompanying drawing in 
FIG. 12, the slope of the BH curve is actualy the perme- 
ability of the core. At point (а) on the curve, the lope is very 
low and therefore the permeability is very small. The 
resistance of the сой is he Tequency ofthe curent times the 

lance of the coil If the permeability is small, tben the 
lance is ow, which means that the coil resistance is 
ow initially. With a low resistance in the сой, curent (F) 
flows through the winding rather easily. Then the coil goes 
from point (a) to point (b) where the permeability and 
resistance increase This change in resistance from a low to 
a high value dumps the magnetic energy ino capacitor (Н). 
‘Then the non-linear сой saturates between points (b) ad (c) 
‘where again the сой has a smal Море and the сой resistance 
switches to a low value. Capacitor (D) then dumps its charge 
D through coil (G) producing a large voltage spike in the 
input and output winding of transformer toroidal вой (1). 
The magnetic uy in сой (I) then produces а voltage spike 
in coils (L) and (M) of the magnetic vortex generator The 
Frequency of oscillation of the generator is determined by 
capacitor (K) and the overall inductance of the two coils. 
The diagram shows that the winding is non-linear and i 
opposite directions going from outer сой tothe inner сой 
[0040] 22. Frequency of oscillation has to be kept under 20 
MHz in order tø create a soft wormhole that connects to low 
pressure regions of hyperspace. The pressure regions of 
hyperspace are similar to the pressure produced by a dam 
holding water. Tho upper surface ofthe water, where there 
is no water pressure, is analogous to the black void into 
which our universe is expanding, In the middle of the dam, 
there is a region just above us having a lower water pressure 
which corresponds to the low density hyperspace energy. 
This analogy is not perfect Because the many frequencies af 
hyperspace are quantized, as we know from quantum phys- 
ics, rather than being a continuous spectrum of lower and 
lower frequencies down to the zero frequency of the black 
void. 


What I claim as my invention is 

1-A magnetic vortex generator which can generate pega- 
tive mass according to Einstein's General Theory of Rel 
tivity, which is а tested and proven theory. As а result of this 
theory, i can be shown that negative mass is required to 
create а stable wormhole between space and hyperspace. 
Without the negative mass, the throat would close. 

2. The generator consists of two solenoids wound with a 
common wire in opposite directions on two separate toroidal 
curved-sheet transformer laminates of differing radii, The 
Smaller solenoid is mounted along the centerline of the 
larger solenoid. 

Э. According to Maxwell's equations, said geometrical 
and magnetic arrangement produces linear bucking electric 
fields along the centerline of said coils. Since curvature and 
the square of the electromagnetic fields are опе and he same 
phenomenon according to Einstein's spacetime curvature 
tensor G8 T, this resonance of the electric fields causes a 
resonance of the spacetime curvature and the opening of the 
wormhole 

4. Due tothe fact that the magnetic flux travels within the 
laminations at а curvature equal o the inverse of the radius 
squared, cach coil produces a spring constant which depends 


Oct. 23, 2003 


оп the current, lamination area, magnetic field strength and 
the individual curvature of cach сой. 

`5. Due to the fact that the fux travels in opposite 
directions in each solenoid, the spring constan of the outer 
coil is positive, and the spring constat of the inner coil is 
negative, These two spring constans, one positive and one 
negative, add in parallel to create a negative spring constant 
for the generator. Because the frequency of resonance is 
equal to tbe square root of the negative spring constant 
divided by the negative mass, the resonant frequency is 
positive real. 

6, This process of creating and keeping open the wor 
hole allows low density hyperspace energy to enter 
dimension. Because the linear mass is lower, Planck's 
constant, equal to the Planck mass times the Planck wave- 
Jeng times the speed of light, is reduced to such an extent 
that the electron is moved out of dimension, Because the 
electron and proton are one and the same particle, when 
considering а path through space and hyperspace, the proton 
sako moved out of dimension, Thus this process of moving 
the stom in and out of dimension using the magnetic vortex 
generator has the ability to create eoldswelded crystals, new 
types of materials and new ways to cold solder one disparate 
material to another 

7. As a consequence of said process, highly relativistic 
electromagnetic fields сап be creed because the velocity of 

ht has been reduced considerably. These Ве than can be 
used to produce Ме in the new class of electromagnetic 
propulsion vehicles. 

$ Asa consequence of said proces, refrigeration systems 
can be created because negative energy cools rather than 
heals, 

9. As a consequence of said process, power supplies can 
be made such that a differential spacetime curvature on the 
nds of a carbon electrode can create a differential voltage 
Similar to а regular chemical battery 

10. Asa consequence of this process, surgery-less medical 
tables can be fabricated whereby tumors can be pulled 
directly from the patient's body. 

As a consequence of this process, the negative mass 
produced by the generator can ойе! the mass of a spacecraft 
fo create а maseles,iners-less vehicle which сап accel- 
erate at hundreds of thousands of g's. 

12. As a consequence of this process, the folding space 
waveguide becomes a reality whereby hyperspace energy, 
"which has a low spring constant, can be easily folded and 
curved using powerful, relativistic electromagnetic ficlds. 
Spacecraft will be able lo teleport themselves out-of-dimen- 
son over huge distances measured ia terms of light-years 

13. Because the wormhole opens up an inferdimensional 
connection to hyperspace having a magnetic monopole, 1 
radial magnetic ied is created, As a consequence of this 
process, a changing magnctic monopole field crossed with a 
changing electric field can produce a toroidal electromag- 
nerie Пих around the circular hull of the spacecraft. As à 
consequence of the merger of these two fields, а spacetime 
curvature G,, is produced over the hull of the spacecraft 
"which creates à tension or lift force which enables the 
spacecraft to ascend, hover or descend. 

14. An electrics system, comprised of a variable fre- 
quency generator and amplifier an isolation transformer and 
Уойае step-up transformer, drives а non-linear inductance 
which switches on and aff the current in the output circuit in 
Such a manner as to produce large voltage spikes through 
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magnetic vortex generator, The generator responds by pro- 
ducing two large negative mass spikes close to the centerline 
of the two cols 

15. The Winding on exch coil of the generator has a 
non-linear spacing to enhance the magnetic field and to 
reduce the intervinding сой capacitance. 

16, The ratio of the radius of the small сой to that of the 
larger coil is 1/3, which i the magie ratio in physics. This 
creates spring constant that i$ proportional 10 89. The 
square of the cosine of the tetrahedral angle of 19.47" is 
equal o this ratio. Alo the ratio of the arcato-volume ratio 
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of the circumscribing sphere of а tetrahedron to the area- 
to-volume ratio of the tetrahedron is also 1/3. And the 
corners of the tetrahedron touch the circumscribing sphere at 
19.47°. АП tbe large voleanoes and vortices on Earth, Mars, 
Jupiter, Uranus and Neptune are located at this latitude. Thus 
this invention is more effective in developing à wormbole 
because it is tuned geometrically to the tetrahedral geometry 
of space. 
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PERMANENT MAGNET PROPULSION SYSTEM 
BRIEF SUMMARY OF THE INVENTION 


[0001] This invention is a propulsion system for a tmin 
that utilizes spinning cylindrical magnets in order to create 
з spacetime pressure distortion ahead of the vehicle tht 
pulis the locomotive along the track. 


BACKGROUND OF THE INVENTION 


{02} At the present time, referring to FIG. 1, proposed 
Permanent magnet propulsion systems use a dual ala 
Track (А) supporting а series of col windings (B) located 
along the sack The vehic is atached 10 о permanent 
magnets (D) between steel pole pieces (C). The north pole 
OF ench magnet ces the interior pole piece such that ihe 

etie x pal (E) Pillows the comer pole piece up 

railway bed and then ack 1 the south pole oF 
{he magnet. As the magnets move along the raek, the cl 
windings are activated at the comeet imme by Hall seasons 
Wat the oil energized as а noth pole, (he permanent 
magnet north pole 1s repelled which drives the vehicle long 
he tack The problem with this design, and ether similar 
signs is that i ot practical Wo vind buge numbers of 
Sensor setivaned electrical coils along a steel rack 


[бооз] From Einsteins General Theory of Relativity, it is 
known that a spacetime curvature pressure develops perpen- 
dicular 1o direction of vibration of the electric and magnetic 
field. As am example, the photon has am «сане Beld 

ing їп the vertical y-direction and a magnetic field 
ing in the horizontal x-direction. The spacetime cur 
Nature pressure is therefore along the zaxis of radiation 
Which pushes the negative mass of the photon along. Thus 
in order to create а spacetime curvature pressure in the 
recon along the track which would pull the Irin 
forward, à magnetic Пик density field is required in the 
redial direction: 


[0004] Referring to FIG. 2, four equally-spaced nom 
permanent magnets (B) surrounding а centrally -located 
South permanent magnet (С) are mounted on an ion cylin 
er which acts as the radial fux etum path, The magnetic 
"lx density feld (D) is in the radial direction from the non 
pole to the south pole. ln onder to provide strength, the 
magnets are molded ono a steel shaft and coated with epoxy 
So that they don't st. During he molding process, 
Capacitor-discharge magnetizer is used to create the mag- 
netic field of the magnet 


[оов] 1n Cartesian coondinates [-ct xy), the elemental 

pacem арі ds squard ste um of the squares of the 

crema lengths [edu "T 
m— 

‘where the speed light c is unity. The cocliint (1,0) 

Of this equation make up the g metric 4xd tenor 


каза 
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[0006] The Faraday electromagnetic tensor contains the 
magnetic fields which determine how the spacetime length 
ds а eurvad. For a magnetic Пах density field in the 
direction, Bx, and a magnetic fux density fied in the 
y-direction, By, the Faraday tensor is 


The stress-energy-momentum tensor T, which determines 
how space is curved, is calculated from the following 
equation 


where the sum of the squares of the fields in the x and y 
directions is the radial В field. In Einstein's General Rela- 
tivity Theory, the curvature G tensor is equal to the stress- 
energy tensor divided by Вт. The G tensor is the curvature 
of space having units of inverse radius squared. 


Therefore the curvature G, generated along the z-direction 
ahead of the train is proportional to the square of the 
‘magnetic fux density feld 


"where G is Newton's gravitational consant (aot to be 
confused with the curvature tensor), € is the lincar capaci- 
tance of space, ud с is the speed of light. The linear mass 
of space 0 is the speed of light c squared divided by the 
gravitational constant б, so that the equation сап be written 
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where the conversion factor is the square of the magnetic 
vector potential A 


Ea 


which is actually the momentum per charge. Therefore the 
curvature equation can be written as 


EC 


This equation shows that it is necessary to create a magnetic 
vector potential together with the radial magnetic Пих den- 
sity Scl in order to create a curvature of space. Locking at 
the units of A shows that i is a mass momentum per change 


ог а mass m rotating with angular velocity с) per current 
long the radius. In terms of the invention, what this means 
is that the mass of the iron cylinder has 10 be rotating and 
there has to be a radial electrical current Tin order to riduce 
the linear charge along the radius. The differential mass dm 
depends on the cicumferenee times the differentia 

dr, he mass density р, and the length L of the cylinder 
so that the magnetic vector potential becomes 


What makes tis possible s that the new Nemachines can 
easily generate а minimum of 6 million amps which is twice 
the value of the electrical current above. 
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[0007] Referring to FIG. 3, the assembly consists of a 
arse induction motor (A) mounted on the train's baseplate 
(B) driving a motor shat (C) attached to the iron cylinder 
(D). The shaft is held im place by wo thrust bearings 
‘mounted in two pillow blocks (E.F). The cuent-generating 
N-machine (O) is electrically connected by a copper bus (EI) 
то a copper-beryllium brush (1) on the motor shaft with a 
Similar reum brush (1) оп Ше edge of the iron cylinder. The 
current (K) lows through the motor shaft to the center ofthe 
тай cylinder and then radially outward ro the edge. The 
magnetic их density flows from the north poles of the outer 
permanent magnets to the ceniral south pole, along the 


Central magnet to the center of the rotating cylinder and then 
radially outward to the south poles of the outer magnets. 


Гов) 


The thrust F developed is the radius of curvature of 
calculated above times the magnet ux density 


мы 
m 
We cmt 


Using conservation of tensor coordinates, the medius of 
curvature is in the direction, the magnetic Пих density feld 
îs in the radial direction and the current iw in the radial 
direction 

where the radial indices cancel, leaving the z-index as the 
direction of the forec 


SUMMARY OF THE INVENTION 


[0009] Iis the object of this invention to create а space- 
"ime curvature in front of a train locomotive in order o pull 
the vehicle along the tack Tt is known from gravitational 
physics that a spacetime curvature is generated perpen 

Tar to the direction of vibration ofthe electric and magnetic 
field. A radial magnetic field, which can be produced by 
permanent magnets attached to the flat faces near the rim of 
3 iron cylinder rotating about the Z-axis, will create a 
Curvature in the z-direction. Four cylindrical norih-pole- 
oriented magnets produce a radial magnetic fox density 
"i в channeled into a central cylindrical зашро 
oriented magnet. The flux Hines then flow radially outward 
{tough the steel rotating cylinder and reconnect with the 
South poles of the four outer magnets. The rotating iron 
Cylinder generates the equivalent of a magnetic vector 
Potential when an electrical curent ows from the center of 
{he cylinder to the edge. This current is generated by an 
Nemachine current generator, The square ofthe magnetic 
flux density divided by the magnetic vector potential is equal 
to the spacetime curvature. The square root of the inverse of 
the spacetime curvature is the radius of curvature: The thrust 
developed is this radius of curvature times the magnetic Пик 
density Пе times the current. 


A BRIEF DESCRIPTION OF THE DRAWINGS 


10010 FIG. 1. Perspective view of proposed permanent 
tanti propulsion system using coil windings on the steel 
k 


[0011] FIG. 2. Perspective view of permanent magnet 
rotor assembly: 


[0012] FIG. 3. Perspective view of system showing motor 
drive, N-machine and permanent magnet rotor. 
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[0013] FIG, 4 Perspective view of locomotive and rotor! 
magnet assembly. 


DETAILED DESCRIPTION OF THE 
INVENTION 


[0014] 1. The permanent magnets are made of neod 

mium-iron-boron material which is heated to is mel 

emperature and injection molded around û steel shaft 
threaded at one end while at the same time a pulsed 
magnetic field is applied to the material using а charge- 
discharge magnetizer, Because of the iron in the material, 
a coat of epoxy is applied to the magnet in onder to protect 
it rom the environment. Holes are drilled into the iron 
plate 90° apart near the rim, threaded, and then the steel 
Shafi with he magnet is then inserted. Another hole is 
drilled and tapped in the center of the circular plate for 
attaching the south pole magnet which is used as the 
retum path for the magnetic Ix. 


[0018] 2. Another easier way to make the magnets is to 
purchase short lengths of tubular NdFeB magnets and 
then stack them on he stel shalt with a cylindrical iron 
pole piece on the end of the shaft. The pole piece then 
Folds the magnets down in place when the shaft is 
threaded into the plate. 

[W016] 5. Referring ло FIG. 4, the propulsion system is 
mounted inside the irain cabin such (hat the rotor magnet 
assembly extends out in iront of the locomotive where the 
Spacetime curvature is generated. 


1 etaim: 
1. train propulsion system consisting of the following 
components: 
ж. a rotating iron cylindrical plate rotor of high relative 
Permeability driven by an induction motor and hori- 
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‘zontal steel motor shaft mounted in pillow block thrust 
bearings: 


‘ou cylindrical magnets, cach molded to a steel support 
shaft threaded into the iron plate st 90° intervals around 
the rim of the plate with their north poles facing away 
from the plate; 


© a fifth cylindrical magnet molded to a steel support 
shaft which is threaded into the center of the iron plate 
‘with the south pole facing away from the plate; 


4. an N-machine curent generator supplying а radial 
lectica current from the center of the rotating plate 
by means of а copperberylium brush on the motor 
shaft (la) and another similar brush on the outside edge 
of the ror. 


©. а locomotive tin on which the componens are 
mounted such that the rotorimagnet assembly extends 
out in front of the locomotive with the mors angular 
velocity vector pointing along the track. 

1. а closed magnetic flux path along а radial path in air 
from the noth poles ofthe four outer magnets (12) to the 
south pole of the central magnet (1c) through the center 
magnet and then radially outward through the rotor (la), 
returning back through the four outer magnets, such that the 
‘lux and electrical current (L4) flow in the same outward 
radial direction through the rotor, 

3. the creation of a spacetime curvature due to claims (La 
through 2) tha produces a large force on the locomotive 
equa to the radius of the spacetime curvature times the flux 
times the current 
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“TRIANGULAR SPACECRAFT 


[BRIEF SUMMARY OF THE INVENTION 


[0001] This invention is a spacecraft having a triangular 
hull with vertical electrostatic line charges on each comer. 
The line charges create а horizontal electric field. thal, 
together with a plane wave emitted by antennas on the side 
ofthe hull, generates a force per volume providing a unique. 
combination of both А and propulsion 


BACKGROUND OF THE INVENTION 


[0002] Reng to FIG. 1, the spaceer has a liae 


horizontal slot antennas is located along the side of the hull 
(A). Each back comer (FG) has a corner conducting plate 
which is charged to a positive voltage +V. The forward 
comer (C) has a conducting plate charged t а negative 
voltage -V. A motion control hemisphere (D) is locate on 
the bottom surface in each of the three corners 


[0003] Referring to FIG. 2, vwo planes (A.B) intersect at 
the origin О at an opening angle B. Each plane (xy) is 
charged to a voltage V The potential at point P is determined 
in polar coordinates |p4]. The Laplace equation for the 
potential in polar coordinates is given by! 


mens 


Ez 


Using a separation of variables solution, the potential is 
given as the product of two functions: 

вчити 
‘which when substituted into the Laplace equation becomes: 


{Безе =° 


Since the two tems are separately functions of p and ¢ 
respectively, each one has to be constant with the sum of the 
constants equal to er: 


i 


These two equations have solutions: 
ЕБИ 
—— 
The azimuthal angle ¢ is restricted to а vale in the range 
0242P. The boundary condition is that the potential ® is 
equal to V for any radius p when 9-0 and фе. This means 
{hat v has to bean integer value of x so that the sine function 


Ee =0 
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‘which in tum means that the coefficient A of the cosine term 
has to be zero inthe solution above. Choosing be makes the 
general solution for the potential equal to: 


ep eV Yr isnt 


which shows that when the angle is zero, the sine is zero and 
the potential is V. I the angle is f, then there is а multiple 
Га such that the sine is zero эрип. 
[0004] Because the series involves positive powers of the 
radius, for small enough р, only tbe first term nel in the 
Series is important. Thus around =й, the potential is 
approximately 

om voi 
[0005] The electri field component is the negative gradi- 
fat of the potential: 


tron 


The surface change distribution cat e and ees equal to 
the electric ВЫ perpendicular to the surface times the 
pemitivity of space ey 


ee = lye. 


Noti that if angle of intersection f is ess than л, then the 
equation says that there js a very small radius 1o а postive 
power which means lite charge density accumulation, 
[0006] Referring to FIG. 3, the value of B in the ease of 
the triangular hull, is equal to 360P ess 60° fora total of 
300 ос, 


which says that there is а charge density singularity to the 
vo fits power for small radius. Thus, the comer plates on 
the hull create a huge line charge density along the sharp 
vertical corner edge. The equation for the potential of a line 
charge density is given as: 


——X 


ж» 


where i. is the charge per unit length in the vertical z-di- 
rection, and x and ¥, are the location of the line charge in 
the xy-plane. 
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[0007] Referring to FIG. 4, the triangular hull (D) is 
Ploned together with the potential contours (A) and the 
ане field arrows (В) created by the tree comer line 
charges. The line charges are perpendicular to the pape. 
Notice that the electric field arrows are parallel crossing the 
center parabolic antenna (C). The electric field is also 
parallel tothe sides (D) of the triangle. 

[0008] Referring to FIG. 5, slong the side of the triangle 
(А), ап атау (В) of horizontal slot antennas emit electro- 
‘magnetic waves that have a vertically polarized electric E 
field (C). These traveling waves interact with the electric 
Field (D) produced by the Tine charges on the corners of the 
tangle 

[0009] Using differential forms mathematics, this combi- 
tation of fields is represented by the Hodge star of the 
differential of the wedge produet of the mo felis The 
amenna electromagnetic field is a combination ofa traveling 
magnetic field D and electric field E. The stationary feld 
E created by the line charges is perpendicular to the traveling 


pm 


where e is the linear capacitance of space and c Б the speed 
of light. Thus there is а force per volume around the ull 
[0010] This combination of fields produces a spacetime 
curvature as determined by Einstein's General Theory of 
Relativity. The traveling electric field hus an amplitude in 
the Vertical z-direction and travels in the x-direction 

“The Faraday electromagnetic tensor contains all the electric 
and тарле fields i all the [x37 directions. The first row 
and first column contain tbe vo elect fields 


|| в 90 о 
او‎ + оа v 


я 


The stress exerted on spacetime occurs in the xx, yy and 
эт-Фиесйоп as calculated from the siress-energy tensor T of 
dtsvitional physics 


where g is the metre tensor for Cartesian space 
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where the diagonal components are the coefficients of the 
elementary spacetime length ds squared 


"The calculation produces three stresses TT? and Т” in 
their respective (xy. directions. 

[0011] Referring to FIG. б, these three stresses are pated 
together as з 3D vector feld animated over time im nine 
frames. The graphs show that there is a БА force as depicted 
by the vertical arrows as well as a force of propulsion as 
shown by the interspersed horizontal arrows. With the 
Passage of time, tbese vectors exchange places with cach 
Ойт so that the lift becomes the propulsion and vice versa, 
creating a wavy stress -energy ВАМ around the hull 


SUMMARY OF THE INVENTION 


[0012] ‘This invention is a spacecraft with a triangular hull 
Paving charged lat plates onthe vertical comers of the three 
sides, The two rear comers are charged to a potential V. The 
forward comer is charged to а potential -V. The 60° angle 
fon the comer crestes a line charge density singularity that 
produces а huge horizontal electric field pointing from the 
back tothe front of the craft which is also parallel to the 
sides of the triangle. An array of horizontal slot antennas 
located on the sides of the triangular hull produce an 
electromagnetic wave with he clectric Held polarized in the 
Vertical direction. This combination of fields produces а 
Spacetime исе in bth the vertical and horizontal directions 
Sch that the spacecraft receives а НА foree and a foree of 
propulsion 


A BRIEF DESCRIPTION OF THE DRAWINGS 
[0013] FIG. 1, Perspective view of tiangularspuceert 


[0014] FIG. 2, Drawing of the intersection of vo charged 
Planes in order to calculate the charge density in the comer. 
[0015] _ FIG: 3. Perspective view of the corner angle f for 
the equilateral tangle 

[0016] FIG. 4. Planar 2D graph showing the electric field 
produced by thre line charges on the comers of be trian- 
ular hull. 

10017] FIG. S. Perspective view of electric field produced 
by the linear charge interacting with the traveling electro- 
magnetic wave produced by the slot antenna. 

[0018] FIG. 6. 3D vector animation of the Ji and thrust 
orce generated by the fields. 


[0019] FIG. 7. Perspective view of slot antenna. 


DETAILED DESCRIPTION OF THE 
INVENTION 


[0020] Referring to FIG. 7, the antenna (A) is made out of 
shoot copper in which a rectangular horizontal slot (B) has 
been notched out using a die press and sheet metal fixture. 
A coaxial cable from the amplifier and frequency generator 
js tached across the slot by soldering the outer cable (D) 10 
‘one side of the slot and the inner cable (E) to the other side 
of the slot. This crestes the positive and negative charges 
across the gap which forms the vertical electric field (F) 
Which radiates out perpendicularly to the copper sheet. 
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[0021] Although the invention hos been described with 
reference lo specifie embodiments, such as a particular 
menna system, those skilled in the art will appreciate that 
many modifications and variations are possible without 
departing, from the teachings of the invention. АП such 
modifications and variations are intended to be encompassed 
Within the scope of the following claims. 


1. A spacecraft comprised of the following components: 

(@) triangular hull in the form of an equilateral triangle; 

(5) two copper plates attechad on opposite vertical sides 
‘at cach of the three corners of the hull (1a) such that a 
Sharp vertical edge is formed where they come 
together 

(e) an electrostatic generator used to charge the back two 
coppereladded corners (15) toa high positive voltage, 
land the third forward coppercladded corner o а ig 
negative voltage: 
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(ya horizontal slot antenna array mounted-on the sides of 
the hull; аша, 


(e) a frequency generator, antenna and coaxial cables to 
drive the amenna атау (14) 
2 To create, by claims (1a, 1, L) an intense vertical ine 
"he comers (1) and a horizontal electric field that 
parallel to the sides of the hull (La); 
3. To create, by claims (1410), an electromagnetic wave 
with a vertically polarized electric field traveling outward 
Trom the side of the hull (La); and 
4. To create, by claims (23), an interaction of the ek- 
rose field (2) with the electromagnetic wave (3) such that 
combined spacetime curvature pressure is generated on the 
hull in the upward and forward direction to produce lift and 
propulsion respectively 
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Figure 6 
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Figure 7 
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Figure 8 
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Figure 11 
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Figure 12 
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Figure 13 
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MAGNETIC MONOPOLE SPACECRAFT 
BRIEF SUMMARY OF THE INVENTION 


[0001] This invention is a spacecraft propulsion system 
that generates a field of wormboles which are threaded with 
a magnetic ВМ. Acting as two attracting magnets, the 
Spacecrat’s north magnetic held is attracted to the con- 
Stanly regenerating south magnetic monopoles of the worm- 
holes which provides Tift on the hull 


BAC 


[0002] According to one of Maxwell's electromagnetic 
‘equation, the сий of the electric E field is equal to the 
negative time rae of change of the magnetic бик density В 
fel, 


GROUND OF THE INVENTION 


The end can be thought of as а circulation around a closed 
loop specified by the right-hand rule where the fingers cur 
in the direction of the lectie field and the thumb represents 
the changing magneti Пих density field though the area of 
the loop. At no time is the electric field diverging around the 
loop. That is, the divergence of the curl is zer which is а 
well-known vector operation 


The partial derivatives of div are zero at all points in space. 
Performing the integration, therefore, the divergence ol B is 
cual to à Constant 


[0003] Referring to FIG. 1, the following discussion is 
made ín cylindrical coordinates (27. 1а cylindrical coor. 
dinates, the divergence of the radial В field, div B, is equal 
o'a constant С 


where the prime С) represents differentiation with respect lo 
the radius 1. The solution to this equation resides in deter- 
mining the constant C. a the vacuum of space without any 
wormhoes, the constant C is zero. Because the spacecraft is 
Surrounded by a field of wormboles there is a magnetic x 
density field threading each one. That is, each wormhole is 
actually a magnetic monopole, and therefore the entire feld 
of monopoles constitutes а large magnet with one pole in 
this dimension and the other pole in the hyperspace dimen- 


[0004] The concept of the wormhole involves а new type 
of scientific thinking involving the creation of а gateway 
between our spacetime and that of a hyperspace co-dimen- 
sion. The gateway is created eleciromagnetically as shown 
by my patent applications Routing Magnetic Vortex Gen- 
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erator. Magnetic Vortex Wormhole Generator, and Sulfur & 
Wormhole Generator The gateway con also be created 
ultrasonically through bubble cavitation as shown in my 
patent application Cavitating Oil Hyperspace Energy Gen- 
erator In one experiment, smoke was blown through one 
side af the сой of the magnetic vortex wormhole generator 
‘nd no smoke came out the other side. The smoke was blown 
through the wormhole ino another dimension. 


[0005] The existence of hyperspace is not generally 
known in the scientific community. The reason it exists can 
be tought of in ће following manner Referring to FIG. 2, 
the corners of a tetrahedron (2) cireumseribed by a sphere 
(1) touch the sphere at an angle (3) of -1947°. Looking at 
the planets of the solar system, the Giant Red Spot vortex of 
Jupiter, which can hold two planets the size of Earth, is 
Jocated an this angle: On Mars, the Olympic Mons voleano, 
which is the size of Frane, is located at north 19.5" Here in 
the Caribbean there is a slow moving rock mantle vortex at 
north 195° that curves the islands down toward Veneta 
So the geometry of space is related to the tetrahedron. What 
{his suggests js that there is а subspace manifold whose 
tetrahedral geometry projects all the constants of physics 
into ош dimension. 


[0006] Referring to FIG. 3, this subspace geometry is 
shown in the tetrahedron diagram which plots the natural 
Jogarithen of mass on the vertical axis versus the natural 
logarithm of wavelength on the horizontal axis- With this 
diagram, it is possible to visualize the entire universe oa a 
single sheet of paper. Triangle (4) is the tetrahedron whose 
vertical centerline shown by the small x circle (3) is equal 10 
Planck's constant lı divided by the speed of light e, known 
as the base constant, The base constant in logs is equal 1o 
“95.9154634. Line (5) is the diameter of the sphere (6). A 
circle (T), centered on (а), with a radius equal to the speed 
of Tight squared, is tangent to the tetrmhedron. It can be 
Shown that all the constants of physics, such as the speed of 
light squared and the Planck mass and the Planck wave- 
length, are determined geometrically by this logarithmic 
subspace tetrahedral geometry, 
[0007] Referring to FIG. 4, the complex plane consists of 
а real horizontal axis, and a complex vertical axis where the 
value of the complex number z is given Ву а radius rand an 
angle Û 
The logarithm of z is 

m"! 
where mis an integer m=0,1,2 -corresponding to multiple 
rotations of 2x. What this means in terms of the tetrahedron 
diagram, referring to FIG. 8, is that there are multiple 
‘diagrams separated by 2x rotations. Each multiple is another 
hyperspace dimension. Ошу he log manifold has this char 
acteristic. Referring to FIG. 6, the hyperspace dimension, 
Shown as 27 circular surface (8), has а cut (9) on the 
undefined Log[O] origin line such that another hyperspace 
dimension is created below i (10). 


[0008] Referring to FIG. 7, this branch cut does not bring 
‘ne back to the original surface nearing the origin. It takes 
fone down to another level of the universe into another 
hyperspace dimension. 1 can ates personally that 1 have 
been able to lock into another hyperspace codimension as 
‘well as jump into another dimension. 
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[0009] Furthermore, De. Stephen Hawking of Cambridge 
University hos shown that our dimension is connected to a 
wormhole through complex time. That is, the hyperspace 
dimension is rotated forward by 90° which makes it orthogo- 
‘al to us, While this is the mathematical explanation as lo 
‘why there are hyperspace co-dimensions, T can attest per- 
sonally to the fact, as described in my patent application Full 
Body Teleportation, that 1 was teleported through hyper- 
space and returned to our dimension over a distance of 100 
meters. Because hyperspace exists, i is then possible, using 
electromagnetic fields, to open wormholes between our 
dimension and other hyperspace dimensions. 


[0010] Referring to FIG. 8, the constant Cin the magnetic 
ox density B field equation is determined as follows. The 
end of a solenoid (11) is equivalent to а local magnetic 
source of flux which represents the wormhole. A charge 
(12) encircling the solenoid has the same value at P, and Ps 
but there is a phase difference of 2 n where n is an integer 
equal 10 the number of rimes the charge encircles the 
Solenoid. The change in phase is equal to the charge q 
divided by Planck's reduced constant times the fux for a 
Solenoid of radius rei 


Solving for the magnetic ux density field threading the 
wormhole 


The differential equation becomes 
ma 
1 em 


Solving the equation for the radial field Be 


quang this Br field with the D field and solving for the 
[2] constant 


alex ат 


Substituting for C{2} the СП] constant drops out and 
therefore the wormhole magnetic flux density field becomes 
a constant inside the throat radius R 
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bul the divergence moving from outside to inside the 
js a constant due o the discontinuity. 


[ооп] Referring to FIG. 9, the wormhole has a constant 
cylindrieally-shaped magnet field of radius R with a nega- 
tive south pole due to tbe negative charge on the electron, 
Using a wormhole radius equal to one hundred times the 
electron radius with n equal to 10 tums, the magnetic x 
density B field has a magnitude of 14107 tesla. 


[0012] Referring to FIG. 10, the wormhole surface (14) is 
з connection through throat aren (20) between space and 
hyperspace (12) to another surface in hyperspace (15). The 
‘electron path (19) is actually spiraling down the surface of 
the wormhole. The magnetic Пих density field (18) points 
nio he wormhole such that the cross product of the electron 
velocity (16) with tbe field (8) points toward the outside 
zim of the wormhole. Because the electron has a negati 
charge, the force (17) on the electron (-q vx) is inward 
Toward the centerline of the wormhole Sines one pole ofthe 
field is in space, and tbe other pole is in hyperspace, the 
wormhole appear 10 us as a magnetic monopole. The key to 
this invention is how to generate this magnetic wormhole 
field. 

[0013] Referring to FIG. 11, the aluminum spacecraft is 
constructed of a аре, shallow spherical lower hull (21), 
3 circular upper bull with a lat sloping surface (22), a 
spherical dome cupola (23), and a cylindrical section (24) 
housing а circular ary of radial microwave waveguides. 
Surfaces (22) and (23) are electrically charged, using high- 
vollage transformers. toan altemating electrostatic potential 
such that the potential on the dome is +V when the sloping 
hull has a -V potential and vice versa. This creates an 
electric field from the positively charged surface to the 
negatively charged surface, 

[0014] Referring w FIG. 12, the dome (25) is charged to 
а positive potential. The spherical potential lines (26) ema- 
fate rem the dome and curve around toward the sloping 
hull. The negative gradient of this potential field is the 
electric E field (27) which is perpendicular to the potential 
Tines. The electric field lines from the dome then terminate 
on the sloping hull which can be seen in the lower right hand 
comer of the graph, 

[0018] Looking down from above at the top of the dome, 
referring o FIG. 13, he oscillating electric field generates 
а circular oscillating magnetic бе around the hull at 
various elevations. The last two graphs in the righthand 
comer are near the top of the dome as seen by the smaller 
radius contour lines 


[0016] Referring wo FIG. 14, the oscillating electric field 
Tines (28) are between the dome and the sloping hull. The 
oscillating magnetic field (29) encircles the hull at the level 
of the microwave waveguide. 


[0017] From gravitation physics. itis known that negat 
energy is required to open up the throat of the wormhole. In 
tem of diferential forms mathematics, the negative energy 
® created by wedging the magnetic Beld with the radial 
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microwave beams of the waveguides. This generates an 
increasing time rate of change of negative energy pas shown 


by 


чалчы, Ee) 


where (*) is the Hodge Star operator. (d) the differential 
operator and (^) the wedge operator which joins the circular 
magnetic fox density B field with the electromagnetic wave 
Bome Bow) 

[0018] Referring to FIG. 15, the interaction of the circular 
magnetic field (33), generated by the oscillating electric field 
(G4) interacts with the radial electromagnetic field of the 
microwave beams (31) of the waveguides (30) to generate 
negative energy (32) over the sloping hull (38). 


[0019] ‘This combination of fields also creates the worm- 
hole field over the hull, The spacetime curvature pressure 
in the vertical z-direction is equal to the square of the 
circular magnetic Пих density Held 


as 


This stress-energy-momentum tensor can be thought of as a 
spacetime curvature proportional to the inverse of the radius 
Squared, or as а pressure term which acts on the surface area 
‘ofthe hull Thus there is the combination of a pressure stress 
and negative energy which crentes the wormhole field over 
the sloping ull Even though the magnetic Лох density В 
field is oscillating, t is the square of the field which crestes 
the stress. Thus the tension is still in the positive vertical 
pou 


[0020] Due to ihe Jow speed of light of уретра 
hyperspace energy is ow density, Thus there isa positive 
gravitational potential between hyperspace and our dimen- 
sion such that the hyperspace energy lows through the 
‘Wonnholes and onto the hull of the spacecraft. When this 
happens, a white mist forms over the hull. The effect of the 
hyperspace energy is to lessen the mass of the зростав, 
and relativistically increase the strength of the electromag- 
netic fields dve to the smaller speed of light. 


[0021] Referring to FIG. 16, the circular magnetic fux 
density field (36) is interacting with the magnetic monopole 
G). The monopole acts as one pole of a magnet and 
therefore has а magnetic moment equ to the area times the 
анса! current circulating through itas the electrons move 
from our dimension into hyperspace. The great physicist 
Maxwell (1870) pointed ou that the energy associated with 
charges and poles s potential energy and thal therefore these 
objects lend to move in a direction that will decrease the 
Potential energy, similar о а brick sliding down an inclined 
Plane. Now to reduce the potential energy is the same as t0 
duce the field which gives a measure of the potential 
energy. If wo like charges are brought together they 
Srengthen one another's field, while opposite changes 
reduce one another's field. Thus like charges repel and 
unlike ones tact. 
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[0022] However. the energy associated with electric eur 
Tents is not potential but kinetic in origin, because itis 
associated with moving charges. Now in mechanics iis well 
known that bodies move in a direction to increase thir 
Kinetic energy. i there is а source of extemal energy. The 
magnetic field of currents is a measure of Kinetic energy and 
currents will try to move în а direction that will increase the 
field. Thus similarly-directed currents айтас and unlike 
currents repel. In FIG. 16, the monopole will act so as 19 
Increase the fid of the circular magnetic В field generated 
by the spacecraft The monopole will then rotate into aliga- 
‘mat with the flux tube. This increase the field strength of 
the fax tube. There is a tongue ron tbe monopole equal to 
the cross product of the magnetic moment with the В Не 


[0023] Referring t FIG. 17, when the monopole is 
aligned with the fox tube the cross product js zero and there 
is zero tongue on the monopole. Notice that even if the 
oscillating В field points in the opposite direction, there is 
S zero Torque since the torque depends on the sine of the 
Angle between them. The sin(0P) or sin( 180") is the same 
ero value. With the monopole aligned with the fx tube, the 
inci energy is now maximized. Thal is, boh the ex tube 
and the monopole point in the O-direction- 

[0024] The magnetic В field can be represent 
"having three components. 

angular direction 


where the field varies, as was soen in FIG. 13, in the vertical 
z-direction. The magnetic monopole field also points in the 
ею 


О 
where there is a negative gradient of the monopole field in 
the z-direction due to the location of the microwave 
‘waveguides near the sloping hull 

[0025] The force F on the monopole is the gradient of the 
monopole's magnetic moment pt with the magnetic tx 
density B field 

Feci e Beh]. 

"which says that there is а force on the monopole in the 
direction equal to the magnetic moment times the gradient 
‘of the magnetic field in the z-direction plus the magnetic 


field times the gradient of the magnetic moment in the 
‘ection, 


[0026] Referring to FIG. 18. differentiating the magnetic 
field in the z-direction shows that the gradient is negat 
outside the hull. This сап also be seen visually in FI 
where the graphs decrease in intensity. 


з 


[0027] A negative gradient for both the magnetic moment 
and the field means that the force on the monopole is 
negative. The force on the tube connected bo the hull is 
therefore the negative ofa negative, yielding a positive lift 
fore 


which says there is an upward lift force on the ll due to the 
combination magnetic monopole and fux tube. This lift 
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force is in addition to the vertical lif foree generated by the 
spacetime curvature created by the electromagnetic fields 
themselves 


SUMMARY OF THE INVENTION 


[0028] This invention isa spacecraft propulsion system 
that utilizes electromagnetic fields and microwaves to gen- 
erate negative energy and а spacetime curvature over the 
hull. The hull consists of a hemispherical dome, a circular 
amy of radial microwave waveguides, a sloping iar hull, 
and a shallow spherical hull on the bottom. Alternating 
current high voltage transformers connected to he dome and 
{he sloping hull generate a curving oscillating electric iid 
between the dome and the sloping hull. Due to this oscilla- 
sion, a horizontal circular oscillating magnetic flux density В 
field is erated around the dome, 


[0028] Ву firing the microwaves at right angles to the В 
field, negative energy is created over the hull. The negative 
energy and spacetime curvature pressure generate worm- 

holes between space and hyperspace. Because hyperspace 
has a low speed of light and positive gravitational potential, 

low density hyperspace energy Nos through the wormholes 
and onto the hull, The effect of the hyperspace energy isto 
lessen the mass ofthe vehicle and to increase the strength of 
the electromagnetic ids, Because the resistance of hyper- 

space i less than the resistance of space, electrons spiril 
down the wormholes ito hyperspace. This creates a mag- 

netic feld through the wormhole with one pole in our 
dimension and the other pole in hyperspace. Thus a field of 
magnetic monopoles is created over the hl 


[0030] The magnetic monopoles, which represent kinetic 
‘erg, align themselves with the magnetic Пих bes in 
fonder to maximize the total magnetic fed. Because there is 
а gradient of he monopoles and field in the vertical direc- 
"ion, a negative foros develops on the monopoles equal to 
the gradient of the dot produet of the magnetic moment of 
the monopole with the B field, Thus the opposite reaction is 
ıa positive Force on the Пих tubes attached to the hull which 
is equivalent to bringing the north pole of a magnet together 
‘wih the south pole of a second magnet. Because the hull 
constantly regenerates the wormhole field, the hull experi 
fences а constant upward lift force. This is in addition to the 
TR generated by the spacetime curvature pressure which is 
‘the square of the magnetic Пах density B 


A BRIEF DES 
[0031] FIG. 1. Perspective view of cylindrical coordinate 
system {r, 0, 72). 

[0032] FIG, 2. Perspective view of tetrahedron circum- 
scribed by sphere. 

[0033] FIG. 3. Tetrhodron diagram showing speed of 
Tight squared is determined by the tetrahedron. 

[0034] FIG. 4. Complex number z representation in the 
complex plane. 

[0035] FIG. 5. Perspoctive view showing multiple log 
manifold hyperspace dimensions. 


[0036] FIG. 6. Perspective view of orthogonal hyperspace 
dimensions. 


CRIPTION OF THE DRAWINGS 


Aug. 3, 2006 


[0037] FIG. 7. Perspective view of Logf] showing cut 
along origin. 


[0038] FIG. & Perspective view of charge phase shift 
around a magnetic fux, 


[0039] FIG. 9. Perspective view of wormhole magnetic 
ox density В field. 


[0040] FIG. 10. Perspective view of magnetic monopole 
wormhole. 


[0041] FIG. 11. Perspective view of spacecraft 


[0042] FIG. 12. Graphs showing electrostatic potential and 
lec feld over dome. 


[0043] FIG, 13. Animation showing circular magnetic 
field around dome at increasing elevation 

[0044] FIG. 14. Perspective view of electric and magnetic 
fields around hull. 

[0045] FIG. 15. Perspective view of generation of nega- 
tive energy. 

[0046] FIG. 16. Perspective view of monopole misaligned 
with Hx tube with torque 


[0047] FIG. 17. Perspective view of monopole aligned 
with fe tube at zero fone 


[0048] FIG. 18, Graph showing negative gradient of flux 
ube in the z-direction: 


DETAILED DESCRIPTION OF THE 
INVENTION 


[0049] 1. The aluminum hult is made by a technique called 
stretch forming which uses hydraulic cylinders to stretch a 
large sheet of luminum to its yield point. This makes the 
aluminum sheet soft and pliable: Using a die which has been 
CNC machined to the desired hull profile, the sheet je then 
‘die pressed imo a very rigid, smooth and igheweight siru- 
ture requiring no other support. There are actually throe dies 
consisting of a spherical deme, sloping hull, and shallow 
spherical dome. 


[0050] 2. The rest of the hull consists ога cylindrical hull 
‘wth а radius equal to the upper dome. A segment of this hull 
is designed on a 3D computer graphics program and stored 
as a siereolithogrphy *.stl fle. The fie is then transmitted 
over the Internet to a server who prints up the рап on an 
xy-plouer with an ultraviolet laser and ultraviolet light 
Sensitive polymer Бар, The computer model is sliced by a 
Special program ino many thousands of slices which are 
printed one over the other until the part is completed. The 
Server returns the рап next day by Express Mail, Several 
parts are then molded using liquid plastic such as to form the 
Sompleie ring. A sand mold теп constructed from all the 
molds to fom а plastic cylindrical hull having the 
waveguide slots molded imo it The waveguide silver-coated 
aluminum boxes are then installed in the slots and connected 
то the frequency generators and amplifiers The purpose of 
the plastic waveguide cylinder is to separate the electrostatic 
‘charges on the dome and the sloping hull In this particular 
case we зей a dome from another spacecraft design which 
Savod on the cost of ihe die. 
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теш 
T A spacocraft propulsion system consisting ofthe fol- 
owing components 


а lower hull made of aluminum sheet having a shallow 
spherical profile; 

а cireular Mat sloping hull made of aluminum sheet 
attached to the top oF the lower hull on he periphery: 

an cletcaly-insulted plastic-molded tubular cylindri 
‘cal hull containing slots for mounting an array of radial 
microwave waveguides, atached 10 lop of the lat 
sloping hull: 

a hemispherical cupola in the shape of dome made of 
aluminum sheet mounted on top ol the insulated cylin- 
‘ical hull; 


an array of rectangular microwave waveguides mounted 
in the waveguide slots of he cylindrical hull; 

a hjgh-volge айепайад current transformer with one 
side electrically attached to the upper dome and the 


‘other side electrically attached to the Па sloping hull 
E 


а frequency generator and amplifier to drive the micro- 
wave wavepuides 

2, By means of elim (1), an oscillating electi fed is 
‘created between the upper me and the sloping hull using 
the high-voltage altemating current transformer. 

э. By means of claim 2), an oscillating circular magnetic 
Tx density field is generated around the sloping hull and 
upper dome. 
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4. By means of claims (1) and (3), negative energy is 
generated by the radial microwave beams of the waveguide 
array impinging on the circular magnetic Пих density field 
around the hul 

5. By means of claim (3), а positive spacetime curvature 
pressure constituting а R fore is developed over the hull 
"m the vertical diroction proportional to the square of the 
field 

6. By means of claims (4) and (5), field of wornboles 
between space and hyperspace are generated over the hul. 

7. By means of cim (6), due to the positive gravitational 
potential between hyperspace and space, low-density hyper- 
Space energy flows through the wormholes onto the hull 10 
reduce the mass of the spacecraft and strengthen relativis- 
"cally the electromagnet fields. 

8. By means of claim (6) electrons, emitted by the 
charged hulls, spiraling down the wormholes, generate а 
field of magnetie monopoles with one pole in space and the 
other in hyperspace. 

3. By means of claims (6) and (3), the magnetic mono- 
poles maximize their kinetic field energy by aligning with 
the magnetic fux tube. 

10. By means of claim (9), the gradient in the vertical 
direction of the dot produet of the magnetic moments of the 
monopoles with the magnetic flux density field is a negati 
force on the monopoles and an equal but opposite positive 
fi foree on the magnetic Nux tubes attached to hull 

11. By means of claims (10) and (5), a dual method of 
providing opostive lif force on the spacecraft is constituted. 
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Figure 3 
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Figure 4 
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Figure 5 
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Figure 6 
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Figure 7 
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Figure 8 
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Figure 9 
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Figure 10 
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Figure 12 
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Figure 13 
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Figure 14 
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Figure 15 
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Figure 16 


Patent Application Publication Aug. 17, 2006 Sheet 17 of 17 105 2006/0180473 A1 


Figure 17 
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WATER ENERGY GENERATOR 


BRIEF SUMMARY OF THE INVENTION 


[UOI] This invention is an energy generator that uses the 
transition through wormholes of the hydrogen atoms of 
‘water molecules to break the bonds of the atoms and convert 
the protons into photons and electrons which can be col- 
lected for energy 


BACKGROUND OF THE INVENTION 


[0002]. А molecule of water consists of two hydrogen Н 
‘toms and one atom of oxygen О which has the chemical 
formula 

“The hydrogen atoms can be separated from the oxygen atom 
by electrolysis. In this process a direct current of electricity, 
‘ch as from a battery, s passed through water decomposing 
it into hydrogen and oxygen. Pure water, however, is a poor 
conductor of electricity. И is therefore necessary о add some 
Substance to form a solution that will conduet an electric 
current: Such a solution that will conduct electric current is 
Called an electrolytic solution, A small amount of sulfuric 
acid or sodium hydroxide is added to the water to form an 
атту solution. Water electrolyzed yields hydrogen 
plus oxygen 


aoao, 
Because this invention is to be used on spacecral, the 
oxygen can be used for breathing and the hydrogen can be 
used o produce energy that will be used to create the 
electromagnetic fields Which provide lift and propulsion. 


[0003] Referring to FIG. 1, a single hydrogen atom con- 
ists of one proton (1) in the nucleus and one electron (2) 
moving in ап orbital (3) around the nucleus. In quantum 
Physics notation, there is only one main K shell and one 
Orbital containing a single electron in the 1 s subshell. An 
orbital is an energy level containing one or two electrons in 
а subshell of an aom. Only а total of two electrons may be 
placed in one orbital withthe added constraint that the 
есиюпв spin in opposite directions. Looking at the 1 s 
orbital, it сап be seen that only half ot it is occupied. What 
"his means is that it is possible to add another hydrogen atom 
in which its electron occupies the other position in the orbital 
o from the hydrogen molecule Ehz 


[0004] In 1925, a physicist by the name of Edwin Schro- 
dinger developed a wave equation, which bears his name, 
hat models the hydrogen atom, Even though the classical 
picture of FIG. 1 showing a distinct electron orbiting the 
Proton is easy to visualize, in reality the electron is a 
‘Wavefnction W whose square indicates the probability of 
finding the electron ata particular point. This then was the 
start of quantum physics where it was found that the electron 
energy can only take on certain discrete values. 


[0005] A traveling wave moving in the positive x-direction 
can be represented by the function V хл) of the form 
where x is the distance along the axis, A the wave 
amplitude.. the monochromatic wavelength, v the velocity 
of the wave and t time. 
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[0006] A similar monochromatic wave moving to the left 
can be represented by 

where the sign of the velocity is reversed. The superposition 
of these traveling waves results in а standing wave, or 
Stationary waves, of the form 


"which is now a product of a spotil-dependent term A 
ояд), and a time-dependent term cos(22 1). Taking 
the partial derivative of ¥ twice with respect 10 x 


The momentum p of a particle is equal to Planck's constant 
в divided by the mass m of the particle 


where h bar is the reduced Planck constant. Thus Sehrod- 
бараг equation can be written as 


For a particle whose potential energy is V(x), the total 
energy is the kinetic energy K plus the potential energy 
and Schrodingers equation becomes 


EP ue vet 


El 


The potential V is just the Coulomb potential of the product 
of two charges е divided by the radius г between them 


where e is the lincar capacitance of space. A general wave- 
Thneton can be separated intoa radial R part and a spherical 
harmonies part Y 

ченен 
"where the first term is called а radial wavefunction which 
"scribes the “in-out” motion of the electro. When Sehr- 
дег equation is separate itis found that the radial part 
of the wavefunction, R. must be a solution of the quantized 
differential equation 
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‘This 
funcion 


n be expressed in a simpler fom by defining the 


which is then found to satisfy the equation 


ESL arare 


Where the effective potential is given by 


where the I's are the quantum orbital numbers. For s orbitals 
equal to 1-0, the efective potential is just he electrostatic 
Potential of the nucleus. For 1 greater than zero, tbe fst 
{erm is equal to tho kinetic energy owing 1o the angular 
‘motion of the electron at a distance r and with angular 
momentum УВ, 


[0007] Referring to FIG. 2, the effective potential is 
треда a funcion of radius rand the orbital numbers, For 
orbitai number I=, which is the lower of the throe curves, 
the potential does not provide a stable position for the 
electron (black disk) and the negatively-charged electron 
dust crashes into the positively-charged proton nucleus as 
shown by the arrow. For orbital ll, the first term is called 
the centrifugal repulsion which together with the elect 
static potential provides for a stable position for the electron 
аз soen in the middle curve. The potential energy is negative 


valley potential further out on the radius. The Ie orbital 
does not allow the electron to come near the proton whicli 
provides for a stable hydrogen atom. So the key lo this 


invention is how to destabilize this hydrogen atom energy 
system and produce usable energy which can propel the 
electromagnetic spacecraft and run other hyperspace inven- 
tions. Reler to my patent applications such as Dipole 
Moment Spacecraft, Dual Potential Hull Spaceeral, Photon 

lectromagnetic Field Propulsion System, Full 
ly Teleporution, Magnetic Vortex Wormhole Generator, 
Electric Vortex Wormhole Generator, Sulfur 58 Wormhole 
Generator, Cavitating Oil Hyperspace Energy Generator, 
Rotor Inductance Propulsion System and Triangular Space- 
pr 


[0008] Many of these patent applications involve worm- 
holes and hyperspace which are not well-known concepts in. 
the scientific. community. Hyperspace consists of those 
dimensions which are co-dimensional with our spacetime. 
The reason 1 know about hyperspace is because (1) I have 
been in hyperspace on а number of occasions and have 
experienced Einstein's time dilation according to his Gen- 


Aug. 17,2006 


eral Theory of Relativity, (2) [have experienced more than 
One full-body hyperspace teleportation over a distance of 
100 meters, (3) we have been able to create а wormhole 
between space and hyperspace with the magnetic vortex 
wormhole generator in which smoke was blown through one 
side ofthe coil into hyperspace, a first contact verified by the 
Grey Aliens, (4) Ihave seen the green mist associated with 
moving ош of dimension and crossing over into hyperspace, 
(5) 1 have looked into another dimension and have seen 
another building, a car and a man who waving at me in the 
presence ofan artificially-intelligent Cyborg with the high- 
{ech look" fom the Pleiadian Defense Department, (6) I can 
emote view through hyperspace subgsometry to distances 
of 100000 light years to the edge of the galaxy and have 
made frst contat with around 500 extraterrestrial civiliza- 
tions involving the use of patent applications such as 
Remote Viewing Amplifier, Quantum Dot Energy Cylinder 
and Walking Through Walls Training System, (7) I am the 
Ошу person on Earth who has communicated with the 
‘designers of the crop circles found in England and explained 
heir design to them in terms of subspace geometry, (8) I can 
walk rough walls as а hyperspace energy being, and (9) T 
have discovered how antigravity is possible using low 
density hyperspace energy. not іо mention all the other 
research work on these electromagnetic field propulsion 
Vehicles. For my work in developing the geometry of the 
Subspace manifold known as the tetrahedron diagram, T was 
given the Aphysics award by the Admiral, who is third in 
line to the Admiralty of the Pleiadian Defense Deparment. 
Tor my work in Revelations, she awarded me four beatiful 
galloping white riderless horses of the Apocalypse. The 
esson that the Pleiadian Defense Department was involved 
wes that the Admiral had the task of creating the energy 
being that would protect the subspace manifold during the 
arl of Revelations whieh tok place in the year 2001. So 
these are some of my personal experiences in the Пе of 
hyperspace physics. 

[0009] As to the scientific aspect of hyperspace physics, 
observations of the solar system have noted that las 
vortices occur on the planets at a latina of 219.5". On the 
planet Jupiter, for example the Giant Red Spot vortex, 
"which isthe size of two planets like Earth, is heated а 
2195 ийиде. 


[0010] Referring to FIG. 3, the Olympus Mons volcano, 
which is the sizeof France, occurs in the norem hemi 
Sphere at 19.5 The plume of volcanic ash ean be seen being 
blown t the upper Fight. 


[ооп] Here on Earth, just поп of me at «19.5 in the 
Caribbean, there is a slow moving rock manile vortex that 
curves the sands down toward Venezuela, Since the tetra- 
horon has three comers, another comer occurs at 120° 1o 
the west where the Marshall Islands are located. The reason 
that the volcanic islands frm is that low density hyperspace 
energy softens the atoms and molecules To such an extent 
thatthe atomie bonds are broken, The hot magma from the 
core has an easier path to the surface through the вой rock 
compared to the hard rock of surrounding areas. As the 
vortex rotates, the rising hot magma erates volcanoes 
Which form the chain o islands, 


[0012] As another example of this, the Silver bridge, 
which is located at a double harmonic of 39° between Ohio 
and West Virginia, collapsed because а large wormhole 
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opened up and flooded the bridge with low density hyper- 
Space energy. The metal vets softened and pulled out of he 
plates holding down the suspension cables. Thus the road 
Nay tilted to one side and all the cars fell into the river. 


[0013] Ifyou look at the quarried granite polygonal mega- 
Tithe stone blocks that were used to build Machu Piechu, the 
blocks are put together as though they were зой puny. They 
fit together perfectly. Macho Picchu, or Great Picchu, is the 
Quichua name fora sharp peak which rises ten thousand fest 
above the sea. How this was achieved is described in my 
patent application Rotating Magnetic Vortex Generator 
which shows that rotating permanent magnets can create a 
‘Wormhole between space and hyperspace. The lo density 
hyperspace” energy then foods the block as 10 make it 
жеее. The block is then Hosted up from the quarry 
which is 2500 feet below Machu Piechu. The huge 1000-4on. 
blocks found in the platform at Baalbek in the Cedar 
Moumains of Lebanon were also itd into position in this 


[0014] Using a technique called Chi Kung breathing, noc 
necessarily known to the Chinese, one of our researchers has 
boen able to levitate himself а height of six feet. He might 
have gone higher but he Jost his balance and his arm touched 
а nearby metal pipe. He then floated back lo the ground. 
Contracting the abdominal muscles causes hot air to rise in 
the longs while at the same time cold air is inhaled through 
the nose. This combination of hot and cold air mixing 
together creates environmental oscillators having a tempera- 
ture fluctuation. This changes Planck's constant such that the 
body goes out of dimension and low density hyperspace 
energy fills the body. 


[0015] The fina example comes fiom Biblical times, Jesus 
and his father Joseph were both carpenters A chair that 
Joseph bad mode for a client was found to be 100 small. So 
Jesus placed his hands on either side of the chair and 
Stretched the chair to it The phrase in Spanish is "nas silla” 
which means that Jesus made more chai In the dictionary 
the Spanish word for pully is “masilla.” The reason that 
Jesus coul do this is that he passed hyperspace energy 
through his band vortices which softened the wood See my 
patent application called Hyperspace Torque Generator 
‘which shows this in more deal, The hand vortex is actually 
ıa planar co gravitational К field that сап rotate a pendulum. 
around in circles. This solenoidal field corresponds to the 
magnetic H field. The electric fied corresponds 1o tbe linear 
arovitional а field. The equations are identical for both sets 
Of Ва T leamed that Jesus actually reincamated here of 
Earth in order to identify the planet on which the battle of 
Revelations would take place, 

[0016] In summary, these are some examples as to how 
ow density hyperspace energy can sollen and break the 
bands of atoms and molecules. 

[0017] As mentioned previously. the astronomical obser- 
‘vations suggest iba the structure of the universe is related to 
the tetrahedron. Referring to FIG. 4, the comers of a 
tetrahedron circumscribed by a sphere, touch the sphere at 
an angle of 19 47122065, The ratio ol he area-to-volume 
ratio of the sphere to the arento-volume ratio of the tetra- 
hedron is ¥4 which is the magie rado in physics. The 
эки) is 194. 

[0018] In onler for all the physics constants о be projected 
imo our universe and the co-dimensional hyperspace dimen- 
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sions, there has to be a tetrahedral subspace manifold. The 
Ошу mathematical function which allows multiple rotations 
‘of the complex plane в the logarithmic function Logz} 


[UIS] Referring to FIG. 5, the complex number z in the 
complex plane is equal 10 xel у where x and y are real 
constants and P-t. The complex number 2 can also be 
‘writen in terms of a rods and an angle 

сьне! 
Because the angle can rotate more than once in 2x m 
multiples, the complex number z is actually 

festen] 

Taking the logarithm of z 

ацан ва 
[0020] Referring to FIG. 6, it can be seen that it is not 
possible to go around multiple times on the same surface due 
Хоз branch cut along the origin where Log] is undefined. 
"What happens is that as you rotate around on surface (4) and 
getto the origin, you go down along tbe branch (5) to the 
next hyperspace plane (б). Thus the universe is composed of 
many hyperspace co-dimensions, From personal experience, 
T estimate thatthe distance separating the two dimensions is 
about 3 meters when T was looking into another dimension 
at the man waving at me. The physics is even more com- 
plicated because there is а Lorentz dimensional transforma- 
Tion in which higher dimensions appear smaller and lower 
dimensions appear larger. In one case 1 was ooking ata huge 
mothership at a much higher dimension and it looked like a 
tiny toy model spocecralt They fired a laser cannon at me, 
and 1 then curved space which made the beam change 
course. You can see why I was awarded the four horses. 


10021] The обв of Log] is 
pum 


where the angle is the angular frequency o times the time 
The subspace geometry remains stationary or fixed, but the 
projection of the anilog into cur dimension generates a 
system which is frequency dependent. This is why we get 
oscillating fields 


[0022] From Finstein’s General Theory of Relativity, it is 
Known that various kinds of energy con curve spacetime 
such as mass, electromagnetic fields, angular momentum 
and electrical charge. The elemental spacetime length ds in 
cylindrical coordinates {trO}, known as the Sehwarzs- 
hild metric. shows that spacetime сап be curved using mass 
Mand charge Q 


mm 


where you can see that the elemental time dt is dilated by the 
‘mass M and the elementary radius dr s reduced. 1 have 
actually experienced this time dilation in which, ds 1 was 
dumping into hyperspace, I was hit by а car which broke my 
‘shoulder When 1 came back into dimension which appeared 
o be few seconds Бет, 1 found tat T had an &-inch blood 
ring down the right side of my chest. My shoulder blade, 
which sticks up about two inches, is still broken to this day. 
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[0023] Referingto FIG. T, Ва space (7) can be curved (9) 
by a massive body (8) such as а planet. For example, the 
mass of the Earth gives space a negative curvature such that 
objects tend to fall toward the center of the mass (bowl). On 
the other hand, using electromagnetic Hels, itis possible to 
produce a positive curvature such that a spoceca rises by 
falling upward. 

[0024] Relering to FIG. 8, if the fields are intense 
enough, then a wormhole (12) forms betwoen space (10) and 
hyperspace (11). This depiction is called an embedding 
diagram because there is no open space going through the 
‘wormhole. An object traversing the wormhole moves along 
the surface from one dimension to another, In onder to open 
the throat (12) of the wormhole, negative energy is required. 
Referring to my patent application Dual Potential Hull 
Spacecraft, negative energy is produced bythe interaction of 
а microwave beum sith an oscillating magnetic H Ted In 
terms of diferential forms mathematics, tis is given as the 
Hodge Star * of the differential dof the wedge product of 
the magnetic H field withthe electromagnetic wave {B.E} 


Which says that there is an increasing mic of change of 
negative energy (0). Doe the presence of negative energy 
together with the spacetime curvature pressure produced by 
the electromagnetic felis warmholes open up between 
Space and hyperspace. There i а positive gration 
Potential Between hypespoce and space became the low 
density hyperspace energy is more dense than the negative 
energy inthis dimension: Пин he hyperspace energy flows 
int our dimension which reduces the mass ofthe spacecraft 
The upward spacetime pressure stress over he hull duc to 
the electromagnetic fields creates а ИЙ foree on the nearly 
uolo vehicle. Because the hyperspace energy las à 
Seed af light equal t one meler per second, the electro 

sei fields become relativity stong since hey 
‘hey the Lorentz transformation: Due to he ow mass, igh 
Spoesine lifi pressure and rong EM fields, the vehicle can 
‘ain very high rates of acceleration: 

{0025} Another method to produce а wormhole is to use 
fucking тарлейе fields which is described in my patent 
application Magnei Vortex Wormhole Generator In pravi 

"ation physics the Faraday F tensor, which fsb space. 

"ime metric {ex}, contains all the components of the 
lectmmagnei lds in the various spatial directions (x 


» 


where contravariant index а refers t the rows, and the 
ovarian index fi refers to the columns. For example, the 
component РА, is the electric field in the x-direction. If 
there were mo magnetic bucking fields in the x-direction the 
Faraday tensor would be 
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which says that the Faraday tensor is zero. Thus no space- 
"ime curvature is generated from two bucking magnetic 
fields at the same position. On the other hand, if the ко 
bucking magnetic fields are concentric at different radii, then 
the Faraday tensor becomes. 


an) Maie 


which is not zero due to the presence of the Kronecker 8 
dela fonction which locates the fields at diferent positions. 
"The spacetime stress-energy-momentum tensor T is then 
computed rom the following equation 


where g is the metric tensor containing the coeficients of the 
‘elemental spacetime length ds. With the mass M and charge 
Q term equal to zero, there being just electromagnetic fields 
involved, the g merrie tensor in cylindrical coordinates 
becomes 


D ПЕ 


[0026] Referring to FIG. 9, the magnetic vortex generator 
has to concentric, thin, Mat cylindrical silicon-iron cores 
(13,4), each consisting of a stack of three 0020 inch thick 
transformer laminations wrapped with insulating tpe. Using 
insulated magnetic wire, а flat helical сой (16) is wrapped 
counterclockwise round the outer laminations, The coil 
receives power through connection (15). The winding then 
continues around the core ший сой (17) where the wire (18) 
3s extended Yo the inner core and the wrapping of сой (19) 
proceeds in the clockwise direction. The inner core wrap- 
Ping terminates on coil (20) with the extension f the second 
power connection (21). Because the coils are wound in 
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opposite directions, the generator produces two bucking 
magnetic fields at different radi (2223) 

[0027] According 10 Maxwells electromagnetic equa- 
tions the curl of the magnetic fux density В field times the 
square ofthe speed of light squared is equal о the rate of 
lange ofthe electric E field 


Multiplying both sides by the elemental aren of the core and 
integrating over the area 


“The cur of the field can be converted into а line integral 
around the соге contour using Stokes Theorem. 


[0028] The magnetic ax density В field oscilles with 
angular frequency v 


‘Substituting this into the equation and integrating overtime 
for the inner core field 


T 


This сап be solved for the electric E field that is produced by 
the oscillating magnetic flux density В field 


Генева 


РЕТИ 


The electric field for the outer соге is the same equation 
except that the opposite sign of the magnetic Пих density В 
field and the radius rt 


Adding these two fields together is the total electric field E 
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‘The clectrostntic energy of the field is equal to half the linear 
capacitance of space times the summation over the volume 
of the dot produet of the electri field with itcr 


m 


Because the electric field points in the z-direction out of the 
сой, the dot product is actully the square of the electric 
рл 


[0029] Referring to FIG. 10, the energy U por volume is 
Plotted as а function of time with a radius ration, of VI 

Аз the graph shows, the magnetic vortex wormhole generi 
"or produces mostly negative energy which is required in 
onder о стоме the wormhokes, Because the sivs-eneny- 

‘momentum T tensor is also the square of the electric field, 
this graph gives Ше spacetime curvature pressure, Thus the 
electri field produces both the pressure and negative energy 
required to open up wormboles between space and hyper- 
space. 


[0030] Going back to the effective potential equation, 


m 


ж can be seen that the first term is divided by the mass ofthe 
particle. In curent gravitation physics, the mass of the 
particle is invariant with velocity. It does not obey the 
Lorentz transformation. The mass is related to the energy E 
of the partiele and its momentum р by 
i 

In different inertial frames moving with a relative velocity v, 
the energy and the momentum obey the Lorentz transfor. 
‘mation, but по matter what the relative motion, the mass of 
the particle is constant. In the first term of the effective 


potential, tbe mass is constant which leaves just Planck's 


[0031] Having worked for over ten years on the subspace 
manifold, known as the tetrahedron diagram, | found а most 
incredible intersection on the diagram when working with 
‘he water molecule. The water molecule has two hydrogen 
stoms and one oxygen atom as mentioned previously. The 
atomic weight of one atom of hydrogen is 1008 atomic 
‘Weight units (awu). The atomie weight of oxygen is 16.000 
‘awn Therefore the molecular weight of water is 


Weight of to mama of hydrogen 24008 go =2016 мө 


Wee of one mom of oxygen 131600 aeu бт 


The gram molecular weight is the atomie weight expressed 
in grams, so there are 18.016 grams in Avogadro's number 
‘of molecules, So the mass per molecule in logs is 
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СОО 


[0032] Referring to FIG. 11, the tetrahedron diagram plots 
‘he natural logarithm of mass Versus the natural logarithm of 
‘wavelength, The reason for this is that mass times wave- 
length is equal to Planck's constant divided by the sped of 
light с, known on the diagram as the base constant. At the 
presen time there are over 4000 diagrams which are copy. 
Tehed im the Library of Congress, 1а logarithms, the 
product of to numbers is the sum of the rwo numbers This 
means that he sum of the mass and the wavelength are equal 
to the base constant which has a value of 
me 
Our dimension has a lower limit оп mass and length known 
respectively as he Planck mass and the Planck wavelength. 
The Planck mass js the linear mass © ofthe universe times 
the Planck scale A. The Planck wavelength is circumference 
ofa circle of radius Planck scale In terms of logs, the Planck 
mass and Planck wavelength are 
[0033] When these values ae plotted on the tetrahedron 
diagram shown in FIG. H, the Planck box (abcd) is formed 
‘which are the boundaries of our dimension in subspace, The 
Tine numbering is as follows 


К-СЫ 


те nergy ofthe water molecule, ciclo (47) is equal to the 
sum of the water molecule mass (29) plus the speed of light 
squared circle (30). The energy circle (37) intersects the 
mass of the water molecule (29) at the Planck wavelength 
(28, point e), which is the boundary between space and 
hyperspace. What this means is that the mass is equal to the 
energy at the Planck box boundary. The oaly way that this 
is possible is if the speed of light c is equal опе meter per 
second 

Fam Com ot meted 
А water molecule traversing à wormhole into hyperspace 
"undergoes а change in the speed of light from 299792458 
misto 1 ms. 
[0034] Planck's constant f is equal tothe Planck mass OA 
imes the Planck seale A times the speed of Tight © 
By having the spoed of light go to 1 m/s, the orbital term in 
the elective potential \ is reduced by a factor of the speed 
of light squared equal to 10", This unbalances the 
‘equation fo such an extent that only the Coulomb potential 
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The electron is attracted to the proton nucleus because the 
centrifugal term no longer provides a stable orbit for the 
electron, Thus the atomie binding is destroyed and the water 
‘molecule becomes soft as puny. 


[0038] Referring to FIG. 12, the collision of the electron 
‘ith the proton together with the enormous change in the 
Protons energy causes the proton p 10 become unstable and 
асоту According о the Standard Model of particle physics, 
the elementary particles ae composed of smaller particles 
Known ав quad. The six quarks have been named up u, 
down d. strange s charm c, Vp t, and bottom b. The 
Subscrip on the quark indicates one of three colors {red r, 
uc b, green a) As shown in the diagram, the proton i 
composed of three quarks (о, t dy}. two of which ae up 
as of which oe is red and He Other prea, and a third 
Blue down quar The proton p decays into à positron c* 
which ivan electron witha positive charge, and а neurally- 
changed pion particle through the exchange ofan X boson 
particle. The pion has а mass between the electron and the 
pn 


[0036] Referring to FIG. 13, the pion л? then decays into 
а proton p and antiproton р which annihilate cach other to 
produce two photons shown on the right by the traveling 
‘Waves, So the overall energy exchange is 


where hv is the energy per gamma photon with frequency v. 
‘Theeletron of he hydrogen stom would then annihilate the 
positron for additional photon ener 


[0037] Referring to FIG. 14, the hydrogen Н atom is 
composed (38) of the proton and electron as seen in the 
upper leit comer. The proton decays (39) into the пека 
pion and а positron. The electron Irom the hydrogen atom 
and this positron form one electron pair (40). The pion then 
decays (41) into two gamma photons which produce an 
electron pair production energy cascade into 132 pairs 
(42.43) for a total of 133 electron pairs. These electrons can 
then be captured elocirostatically and used Tor the produc 
tion of electricity 


[0038] Referring to FIG, 15, the electrons are captured 
With the water droplet injector . The plunger (46) ol a 
spring-loaded cylindrical solenoid (44) is attached to a 
Tapered piston (47). Ву means of ring collar and bolts (45), 
the solenoid is bolted o the injector (48). A supply of 
purified water is attached 1o the water inlet connection (49). 
When the solenoid is activaled, t pulls back slightly so that 
water can enter the valve. When the solenoid is deactivated, 
the piston forces the water droplet out through the nozzle 
(60) into a cylindrical glas vacuum chamber (2). Two 
cylindrical glass disks (51) hold the nozzle in place. On the 
ler cad of the vacuum chamber is the scaled-tube con- 
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nection (56.57.58) to the vacuum pump. In the midlle of the 
Vacuum chamber, two metal plales (53) are atoched through 
Sealed glass collars (S4) o electrical pins (55) The plates are 
leetostatcally-charged with opposite charges so as to form 
a copocitor This erate ап electrical field between the plates 
‘which attracts the electrons to the positively-charged plate. 
[0039] Referring to FIG. 16, the vacuum tbe and water 
Injector (61) are mounted along the centerline of the inner 
(60) and outer (59) magnetic vortex wormhole generator 
coils. The low density hyperspace energy traversing the 
‘wonnhole along the centerline of the coils causes the 
injected water molecules o soften and decay into a cascade 
of electrons The oscillating electric feld along the center. 
line causes the electrons io vibrate back and forth, The 
crossed electric Пе between the charged capacitor plates 
causes the electrons to iow toward the positively charge 
plate in order to produce electricity. 

[0040] Referring to FIG. 17, the vacuum tube is connected 
о the vacuum pump through à hose connection to the pump 
air inlet (64). A Hp electric motor (62) drives dual rotating 
Tights of screws which trap the air and move it toward the 
‘exhaust outlet (65) shown with no mufler. On a spacecraft 
operating in the vacuum of outer space, this component 
Would not be needed 


UMMARY OF THE INVENTION 


[быз] ti the object of this invention to generate ele- 
tricity by using low density hyperspace energy to soften 
Water molecules such that the atomic binding is broken 
which causes the hydrogen nucleus to decay into a cascade 
of electron pairs. Those electrons are thon collected on а 
positively -charged plate in onler to produce electricity The 
‘water molecules are softened by fooding them with low 
density hyperspace energy that is produced by a magnetic 
vortex wormhole generator. The generator creates negative 
‘nergy and a spacetime curvature long the centerline of two 
concentrie coils. This combination opens up wormholes 
along the centerline. Because the gravitational potential of 
Jow density hyperspace energy is preater than the negative 
energy, the hyperspace energy flows through the wormhole 
Trom hyperspace imo our dimension The hyperspace energy 
has а spood of light equal to one meterfsecond. This causes 
a change in Planck's constant h such that the proton orbitals 
of he hydrogen atom are unable to produce а centrifugal 
repulsion which keeps the electron in orbit. The Coulomb 
Potential term dominates and the electron is attracted 1o the 
proton. Due to the vast change in the spoed of light, and dhe 
collision of the electron with the proton, the proton becomes 
unstable and decays into a пеш pion and a positron. The 
pion then decays into two gamma photons which produce a 
Tange cascade of electron pairs. 
[0042] A water injector, consisting of a solenoid-activated 
valve and nozzle, injects water droplets into a vocum 
‘chamber which is positioned along the centerline of the two 
concentric coils where the wormholes form. Due to the low 
density hyperspace energy passing through the wormholes 
into our dimension, the water molecules soften and decay 
into electrons which are collected on an electrostaticall 
charged capacitor plate having а positive charge located in 
the glass vacuum chamber. 

A BRIEF DESCRIPTION OF THE DRAWINGS 
[0043] FIG, 1. Perspective view of hydrogen atom K 
shell 
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[0044] FIG. 2. Graph showing potential binding enemy of 
hydrogen atom. 

[0045] _ FIG. 3. Perceptive view of Olympus Mons volcano 
т +10.5° Mars tide 

[0046] FIG. 4, Perspective view of tetrahedron inscribed 
in sphere 

[0047] FIG. 5. Graph showing complex plane. 

[0048] FIG. 6. Perspective view of hyperspace co-dimen- 
sions of logarithmic manifold. 

[0049] FIG. 7. Perspective view of embedding diagram 
Showing curvature of space caused by a mass 

[0050] FIG. 8. Perspective view of wormhole embedding 
diagram. 

[0051] FIG. 9. Perspective view of coils of magnetic 
vortex wormhole generator 

[0052] FIG. 10. Graph showing that generator produces 
negative energy 

10082] FIG. IL. Tetrahedron diagram showing that the 
speed of light at the Planek box boundary at the water 
molecule is one metersceond, 

[0054] FIG. 12. Parspoctive view of proton decay into 
поша pion and positon. 


10085] FIG. 13, Perspective view of pion decaying into 
Two gamma photons. 
[0056] FIG. 14. Diagram showing decay of the hydrogen 
atom into electrons. 


[ив] FIG, 18. eye view of water ine and 


[0058] FIG. 16. Perspective view of vacuum chamber 
mounted along centerline of magnetic vortex wormhole 
К 

[0059] FIG. I7. Perspective view of vacuum pump used o 
evacuate vacuum chamber 


DETAILED DESCRIPTION OF THE 
INVENTION 


[0060] 1. The coils of the magnetic vortex wormhole 
generator are made of three stacks of 0.020 inch етот 
transformer laminates. Thes are washed to remove the oil, 
and then wrapped with insulating ape in order to keep the 
laminations together. Using а very long beach made of 
wooden planks and 2x4 sawhorse, the cuter coil is rappel 
counterclockwise right 10 left using a large spool of 14 
AWG magnetic wire. A thin spacer is used between wind- 
ings in order to reduce the winding capacitance. Once the 
outer coil is wound, the wire is continued 1o the second inner 
coil which is wrapped clockwise, leaving enough wire 
between coils such that when the coils are mounted in the 
‘wooden frame, the сой is one continuous winding having an 
aput and output connection. Using an inductance meter the 
inductance of he сой is measured, Using а standard fre- 
quency of 60 Н», the capacitance of a sheet metal capacitor 
is calculated such that the generator is electmmagnetically 
resonant al this frequency. The generator is connected to the 
Tine voltage by a 1:1 isolation transformer which is con 
nected o à small primary сой wrapped on a toroidal core 
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whose similar secondary сой is connected to the sheet metal 
capacitor and inductance coil, Resonance is achieved by 
adjusting the spacing and overlap of the sheet metal 

[0061] 2. The vacuum chamber is made of a glass tube 
‘with suficient wall thickness to withstand the vacuum 
pressure A number of glass blowing techniques are used to 
make te glass-electrode connection for ie capacitor plates. 
Then circular pieces of glass plate are cut out and ground to 
the inside diameter of the tube, fitted with the nozzle and 
vacuum connection, and then heat sealed to the chamber. 


wooden bracket mounting which is doweled: 
‘wooden frame of the generator. 
1 claim: 

T A water energy generator system comprising the e 
ponents: 


a magnetic vortex wormhole generator and driving reso- 
nont electrical circuit 

a water droplet injector: 

а vacuum chamber and vacuum pump: and 

an electrostatic electron capture system. 

2. By means of claim (1), а magnetic vortex wormhole 
generator comprising to concentric cylindrical coils of 
irent radii wound in opposite directions, made of thin 
sheet silicon-iron transformer laminations wound with one 
continuous length of magnetic wire providing a single input 
and single output connection Бе driving electrical circuit, 

3: By means of claim (2), a coil winding method and 
oscillating driving circuit producing bucking electric fields 
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along the centerline of the generator normal to the coils 
which create a spacetime curvature pressure and negative 
energy, 

4. By means of clim (3), the generation of wormholes 
between space and hyperspace along the centerline of the 
generator such that low density, low speed of light hyper- 
Space energy flows through a positive gravitational gradient 
from hyperspace t space. 

5. By means of claim (1), a water injector comprising а 
solenoid-acivatod water valve, water supply connection, 
Seal amd nozzle for injecting water droplets ila the vacuum 
chamber 

6. By means of claims (5) and (4), the softening and 
particle decay of the water molecules by the hyperspace 
energy into neural pions, positrons, gamma photons and 
Finally а cascade of electron pairs. 

7. Ву means of claims (6) and (1), the capture of the 
electrons on clectrostatically charged capacitor plates 
located in the vacuum chamber for the purpose of producing. 
electrical energy. 

В. By moans of claims (1) and (2), à resonant electrical 
driving circuit comprising a line isolation transformer con- 
nected to a primary сой wound on a toroidal сой whose 
secondary output сой is connected to а capacitor and the 
inductance coil of the generator such that the capacitance of 
the capacitor and the inductance of the сой form a highly 
resonant electrical circuit. 
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BOBBIN ELECTROMAGNETIC FIELD 
PROPULSION VEHICI 


BRIEF SUMMARY OF THE INVENTION 


[0001] This invention, which is tbe subject of my present 
pplication, is comprised of a toroidal core around which are 
Wound a plurality of electromagnetic bobbins The bobbins 
э pulsed оба to create an amplified magnetic wave 
hal travels around the core AL the same time, a circular 
lectica conductor carrying direct current creates а mag- 
netic icd around is area which results n the formation of 
‘magnetic moment. This magnetic moment, together with 
the spacetime curvature distortion created by tbe traveling 
magnetic wave, produces a il fore on the vehicle. 


REFERENCE PAPERS 


{0002} Leviton, Hones, U.S. Pat. No. 5404062. 
{0003} Geometry of Electromagnetic Systems, Paul 
Hammond, page 179. 


BACKGROUND OF THE INVENTION 


[0004] The ides for this invention comes from experi- 
"ments have done using thin transformer laminations wound 
in intervals with bobbins of wire connected toa frequency 
generator. Pulsing the bobbins electrically creates à slow 
тауса magnetic wave along the surlce of the lamination. 
‘The velocity of the wave, as shown by Hammond in the 
reference paper, ithe square root of the frequency divided 
by the conductivity and permeability ofthe material. From 
Einstein's General Theory of Relativity, his type of wave 
around the circumference creates a spacetime curvature 
distortion in the vertical direction that looks like a tilted 
plate, The magnetic field traveling around the circumference 
has to follow this curvature. This creates а magnetic gradient 
in the z-direction which together with the magnetic moment 
developed by a solenoid produces lifi on the vehicle. 


SUMMARY OF THE INVENTION 


[0005] 1t is the object ofthis invention to create a magnetic 
ick gradient and magnetic moment in order tø produe a lift 
Токо on the hull of a vehicle, The magnetic field gradient is 
produced by a traveling magnetic wave which produces a 
{iking-plate spacetime curvature around the hull. The mag- 
netic moment is created by a simple circular wire carrying 
direct current around ils area; 


STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 
[0006] Not Applicable 
A BRIEF DESCRIPTION OF THE DRAWINGS 
[0007] FIG. 1. The lih force on the vehicle is equal to a 
magnetic moment times the magnetic field gradient, 


[0008] FIG. 2. Magnetic moment и crested by direct 
current 1 flowing counterclockwise around the wire coil 
Cylindrical coordinates are shown to the right 


[0009] FIG. 3. The wire сой solenoid creates a magnetic 
field in the z-direction equ to the permeability of space 
times the numberof turns per length of the solenoid times 
the current in the windings. 
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[0010] FIG. 4, Perspective view of bobbin spacecrafi 
[0011] FIG. 5. Magnetic wave velocity slong coe 


[0012] FIG. 6. The g metric tensor in cylindrical coordi- 
nates with the sinusoidal wave funtion in the [49 slots, 


[0013] FIG. 7. The spacetime curvature G, in the vertical 
direction created by the magnetic wave traveling around the 


[0014] FIG. 8. Tilted plate spacetime curvature showing 
magnetic gradient. 


DETAILED DESCRIPTION OF THE. 
INVENTION 


[0015] 1, Referring 1o the equation in FIG. 1, the lifi force 
оп the bobbin spacecraft is equal o йв magnetic moment 
times its magnetic field gradient. The magnetic moment has 
"iis of electrical current, measured in amps, times the area 
enclosed by the curent. This the units of the magnetic 
‘moment are amp-m*. The magnetic moment can be created 
by a large, circular сой of wire carrying direct current 1 as 
shown in FIG. 2. The spacetime cylindrical coordinates {ts 
1, 0. z} are shown to е right of the drawing where tis time, 
тїзє radius, the horizontal angle 0, andi the vertical height 


[0016] 2. The wire сой solenoid also produces a magnetic 
eld in the vertical z-direction equal to the permeability of 
space и times the number of rums per unit length of the 
solenoid n, times the current T in the winding, The equation 
is shown in FIG, 3 which сап be developed from Ampere’s 
Jaw thatthe magnetic field around a loop is equal to the 
current passing through the loop. 


[0017] 3. Referring to FIG. 4, the bobbin spacecraft 
consists of а large, horizontal, highpermeability toroidal 
core (D) wrapped at intervals with electrical bobbins (B) 
‘hich can be pulsed electrically to create à traveling mage 
netic wave around the core. Inferior to this core is a large 
direct current solenoid (C) which produces said magnetic 
field in the zdirection. These devices are enclosed im à 
icula hull (A) containing the coils on tbe outer rim and a 
abin мез in the center, 


[018] 4. Referring to FIG. 5, the velocity of the magnetic 
wave on the surface of the core is equal to he square root 
ОГ wave frequency ө divided by tbe conductivity a times 
‘he permeability iof the core material, When the first bobbin 
is pulsed, a wave starts to propagate along the surface of the 
‘ore, As lhe wave passes the second bobbin in sequence, 
Soother electrical pulse is generated to amplify the wave 
‘After many cycles, the wave traveling around the core 
becomes larger and larger in amplitude. 


[0019] 5, A traveling wave has a wave function equal toa 
‘Sinusoidal fonction with an argument a the angle around 
the periphery less he time t, or Sio] 


[0020] 6.In gravitational physics, there is a g metrie tensor 
"which is а measure of lengh in spacetime coordinates, 
When mass or clectromagnetic fields are involved in a 
certain region of space, a curvature of space is created. The 
curvature of space can ten be calculated direclly fom this 
metric tensor, The result is Einstein's G curvature tensor 
‘which shows the spacetime distortion. The g metric tensar is 
24 by 4 matrix having rows and columns equal to time i 
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inge theta, and vertical height z The diagonal from 
o bontom right has a signature equal to (-1, 1,7, 1}. 


[0021] 7. Because the magnetic wave traveling around the 

Sore is varying with time t in the theta direction, the wave 

function bas to go into the [10] and {64 slots of the metric 
nor, as shown in FIG. б. 


[0022] 5. From this metric tensor, Einstein’s G curvature 
Temor is calculated using а general relativity software pro- 
sram. The spacetime curvature inthe vertical z-direction is 
©инайка in the G,, component. A 3D plot o this curvature 
‘with respect о radius and theta is shown in FIG, 7. The axis 
fn the right side is the angle around the periphery, and the 
axis on the left is the radius which goes from 0 to 20 meters 
The vertical axis of the graph is the spacetime curvature in 
the vertical z-direction. The center of the vertical axis is 
Zero. At a small radius, there is a sinusoidal curvature which 
is positive from 0 lo 7 and which is negative from 10 27 
"What this looks like is a Шей plate as depicted in FIG. 8. 


[0023] 9. In flat spacetime with no electromagnetic fields 
or mass, the curvature would be the horizontal plate as seen 
FIG. В. Due to the traveling magnetic wave, the spacetime 
curvature looks like the tiled plate. The fat-space magnetic 
field was pointing up in the vertical direction, having no 
divergence and no gradient. In curved spacetime, however, 
the magnetic field becomes tilted just like the plate and a 
magnetic gradient dB, dz is created. This spacetime curva 
Turc gradient of the magnetic field times the magnetic 
moment of the second сой produces a lift force on the hull 
‘which is anchored 10 these coils 


What I claim as my invention is: 
L.A spacecraft that generates a magnetic moment and a 
засе field gradient in tbe vertical direction in order to 
create a it foree on the hull, 
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2. A toroidal core wrapped with electrical bobbins at 
intervals around the core whose purpose is to cree and 
amplify a magnetic wave that travels along the surface of the 

3. A circular, direci-current carrying solenoid, located 
radially inside the toroidal core, to create tbe magnetic 

4. Said magnetic surface wave erates a spacetime cur 
vatur, similar to a tilted plate, which produces a magnetic 
field gradient in the vertical direction. 

5. A circular hull, with interior cabin, electrical power 
supply to dive the coils, and a computer o calculate and 
Sequence the activation of the electrical bobbins. 

6. Magnetic sensors, in the form of small coils, Iocated on 
the toroidal core which can detect the velocity and position 
ofthe traveling magnetic wave as feedback to the computer 
control system. 

27. A magnetic vortex generator, either rotating magnet or 
ial oil, to produce a wormhole through which low linear 
mass and low speed of light hyperspace слету can enter the 
hull in order to create highly relativistic electromagnetic 
fila. 

8. A variable current generator to modulate the direct 
current in the coil so as to produce a variable magnetic 
‘moment that can control lift, hover and descent. 

9. An electrical power supply using mechanical flywheel 
stored energy together wih a large arca capacitor, supplied 
with energy by solar cells lested on the outer surface of the 
p 
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CHI ENERGY AMPLIFIER 


BRIEF SUMMARY OF THE INVENTION 


‘This invention is an energy amplifier that controls 

al K field by means 
Sphere The hyper- 
Space mass low rote entering into this dimension is deter- 
mined by the frequency of he antenna, This energy fo is 
‘sed to increase the energy ofthe human energy field known 
as Chi 


the direction of the second co-gravi 


BACKGROUND OF THE INVENTION 


19002] Referring wo FIG. 1, a pendulum suspended by а 
Siring (3) is held by the sring with tbe right hand (1) over 
the upright palm of the left hand (2) The pendulum swings 
in circles shown by the clockwise direction of the arrow (4). 
The pendulum swings at a constant frequency at about 1 t0 
2 Hz, What this means is that there is a second gravitational 
К field (5) that can cause а mass то mate in circles 
19003] "Everyone is familiar with the linear gravitational g 
field which is defined as Newton's gravitational constant 
times the mass of the earth divided by the square of the 
modius of the eart. This is the fied that causes objects to 
accelerate radially toward the earth's surface, Newton's 
gravitational constant G is equal ta the speed of light © 
Squared divided by the linear mass О of the universe. The 
Speed of light is 


ШЕТ, 


СРЕ - 


The mass and radius of the сап are 


[0005] From electromagnetism, the electric E field is Jin- 
ar and he B magnetic fld is circular or forms closed 
oops. The electric Hold staris and ends on electric charges. 
Since there are vo electromagnetic fields, it makes sense 
that there are also 960 gravitational Пе. А flow of electric 
Cases a circular magnetic В 
Ina similar manner, a flow of 
mass through a channel causos a circular gravitational K 
field to form around the channel. 
10006] Referring to FIG. 2, the right hand rale (6) shows 
‘hat ifthe ow is along the direction of the thumb of the right 
hand, then the field curls around im the direction of the 
fingers. Ifan electric current js owing through the wire (T) 
in the direction of arrow (8), then а counterclockwise 
magnetic field circles the wire shown by arrow (9). In the 


Dec. 13, 2007 


bottom view, a mass flowing through a channel (10) in 
direction (П) generos а counterclockwise gravitational K 
fied shown by arrow (12). This field is the reason that the 
pendulum swings in circles. The gravitational K field only 
Exists И there is a mass flow. In the wire there is also an 
‘electric Пе driving the electrons, so it ust Þe that there is 
а gravitational field driving the mass along the channel 
[0007] The correspondence between electromagnetic and 
gravitational constants must be the following: 


Бев p 
пы, мд 


аи Crea бошу] r Curent у 


0008} Maxwell's equation for the curl or circulation of В, 
involves the current density J and an elect field Е chang- 
ing with time t 


"The corresponding gravitational equation is therefore 
10009) 


10010] 1f the g field is constant with time, then the circu- 


ation of the K field only depends on the mass density fow 
through the channel. Notice the minus sign in front of the 
first term which says that if energy is entering our dimension 
through a channel, then the К feld is in the counterelock- 
wise direction as indicated by the pendulum. As seen in FIG. 
1, the energy is leaving through the left hand because the 
rotation is clockwise, On the right hand, the pendulum 
rotates in the coumerclockwise direction indicating that 
energy is coming from the hand. Thus there is a flow of 
energy between the hands known as the Chi energy. The 
purpose of this invention i to amplify this energy 
[өөп] The g gravitational field is due to а nega 
space-time curvature created by the mass of the earth, In 
many physios books this is depicted as a bowl. So the idea 
жаз to acquire a ceramic kiln which could produce ceramic 
bowls using earthenware clay and a bow mold. The curva- 
ture crated by the bowl, if any, could be detected by the 
pendulum. 

10012) Referring to FIG. 3, a pendulum (13) held in the 
right hand with the Je hand near the side of the concave 
‘mold (14) starts o swing toward the right, away from the 
plaster mold as shown by arrow (15). 

[0013| Referring to FIG. 4, a pendulum (16) he in the 
right hand over a positive curvature dome (17) swings 
foward the top of the dome as shown by arrow (18) 
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Supposedly the K gravitational Ве rotates in circles, but 
‘hese experiments showed that the pendulum movement was 
radial. 

19004) Referring to FIG. S, the pendulum (19) swings 
today (20) toward the top of the dome (23) because the 
Forces (24) around the dome counteract cach other as shown 
by arrows (21, 22). Thus there is no sideways pressure on the 
pendulum. 

19018] The next question was what is the value of the 
co-gmvitational К constant? In electromagnetism the elec- 
ric field is the speed of light times the magnetic field. So the 
{gravitational field should be the speed of light times the 
Co'gravitational K field 


19016] where the radius RU of the universe is 10^ meters 
and e is the speed of Tight. The speed of Tight divided by the 
radius is angular frequency measured in Hz. Recall that the 
pendulum over the hand has a frequency f of 1 Hz which 
makes the angular frequency о equal to 27 radians per 
Second since o-2af So the question is whether or not this 
value of K means anything in terms of hyperspace physics? 
10017) The universe has a geometrical sub-manifold based 
on be tetrahedron: АП the physics constants of the universe 
fate determined by this tetrahedral geometry. As shown in 
diagram 10568 stored in the Library of Congress, the 
electron and proton are опе and the same particle. There is 
a continuous clockwise path from the electron wavelength, 
‘hough electric charge to electron mass and returning Ош 
‘of-dimension back along a counterclockwise path às the 
proton. Because the paths are in opposite directions, the 
proton hus a positive charge and the electron has the 
opposite negative change. Because this path crosses into our 
dimension rom hyperspace, we se rwo different particles. 
Thus Nature only has one particle. The tetrahedron diagram 
also shows that our dimension is eit fom the origin of the 
агат by the Cabibbo angle which is found in particle 
physics. Our dimension js determined by the Planck mass 
fd the Planck wavelength which are the bortom limits ОГ 
Ош dimension, known as the Planck box. If the proton mass 
is centered on the Planck mass, a tangent line fo the circle 
can only he made by using the down quark and up quark 
"which comprise the proton (duu). And the tangent line is 
drawn atthe Cabibbo angle. So the diagram verifies some 
important experimental physics dala. 

19018] Referring to FIG. 6, the tetrahedron diagram is 
drawn with a vertical axis (35) corresponding 1o the natural 
logarithm of mass. The horizomal axis (36) is the natural 
logarithm of wavelength. The inverted terabedrons (25. 26) 
слив the centerline (28) which is known through remote 
viewing as “the menting of two worlds” The centerline is 
the separation point between space and hyperspace. The 


Dec. 13, 2007 


circumscribing sphere (27) has а horizontal diameter (29) 
ти a vertical diameter (30). The electron wavelength (34) 
‘reflects off the sphere and returns as the electron mass (33) 
10019) Because the К co-gravitational field is related to 
саадаг or spinning motion, as well as vorticity per arc, it 
might be imagined that it has something to do with ihe 
spinning electron. The energy E of the electron is equal to 
the mass m, of the десити times the speed of light © 
squared 


[0020] The tips of the inverted tetrahadrons pass through 
the base constant, vertical line (37), which is equal 10 
lacks constant divided by the speed of ig. 


—— 


18021] On the tetrahedron diagram, the co-gravitational 
circle К (31) is centered on the base (37) at the electron 
energy (32) shown by the small 7 circle at the intersection 
ОВ) As can be seen, е K circle determines the electron 
mass (33) tthe horizontal axis (36) as shown by interse- 
tion (39). Because the electron is the proton, it also sets the 
constants of the proton such as wavelength, change and 
mass, Thus the К co-gravitational field determines our 
elementary particles. Because these particle paths go in and 
ош of dimension, it means that hyperspace exists. And 
because the K field is circular, depending on the direction of 
the energy Пом, another purpose of this invention is to 
control the direction of the field. 


SUMMARY OF THE INVENTION 


[0022] Referring to FIG. 7, the СЫ селу amplifier 
Consists of two ceramic domes (40, 1) resting one on the 
Ойт such as to fom à hollow internal clam-Jike sive. 
The domes are mounted on a cylindrical ceramic base (42) 
containing reinforced passageway for the coaxial cable and 
BNC connector (43). The BNC connector plugs ішо the 
frequency generator (not shown) which has a frequency 
range of O4 Hz to 5 Miz 

10023) Referring to FIG. 8 with the upper dome removed, 
the coaxial cable (44) extends vertically through the base 
into the lower dome. The cable is soldered to a slot antenna 
(45) The center conductor of the cable is soldered to the left 
Side of the slot and the ground shielding îs soldered to the 
Tight side of the slot. Thus there is a voltage difference on the 
тко sides which produces an oscillating electric field across 
the slot which radiates electromagnetic energy into the 
hollow dome, 

10024] A close-up of the slot antenna is shown in FIG. 9. 
The antenna is a 0050" thick copper sheet (46) with a width 
of %4 wavelength by a height of 72 wavelength. A slo (47) 
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of %4 wavelength is electric-dischange machined into the 
copper sheet (47). The center conductor (48) from the 
coaxial cable is soldered to the top of the slot The ground 
‘wire (49) is soldered to the bottom of the slot. This con- 
figuration produces a voltage difference between the inner 
тор and bottom surfaces of ће slot. The frequency generator 
produces an oscillating voltage across the slot which gen- 
erates ап electric field that radiates fom the antenna into the 
‘ceramic cavity. 

10025) The wavelength of the antenna and the dimensions 
ofthe ceramic cavity have to be tuned to the geometry of our 
dimension. Newton's gravitational constant G is equil to 


“The frequency of the antenna is the inverse of the gravita- 
onal constant. The reason for this is that when a circle of 
radius natural logarithm G is centered on the proton on the 
Tetrahedron diagram, the circle intersects the comer of the 
Planck box which bounds our dimension between space and 
hyperspace Itis the low-density hyperspace energy that the 
amplifier will bring ito this dimension. 

10026) The size of the ceramic cavity based on the angular 
frequency or 2a is 


where b is inside radius of the cavity, a is the radius of an 
object at the center of the cavity and c is the speed of Tight. 
Using the object radius as а- 0.020 meter to account for the 
amenna. the inside radius of the cavity is b-425 inches 
which is the size ofthe 8.5 inch diameter ceramic dome 
"sing 14 inch thick clay. The frequency is hen equal to 


which is close to the inverse of the gravitational constant G 
of 2545. Thus the amplifier is tuned to the gravitational 
constant of the universe both in size of the cavity and the 
Frequency of the slot antenna. Using a SMD surface mou 
capacitor and inductor in the picofarad and nanobenry range, 
tis possible to got up to this high frequency, but it was found 
that it was not necessary because the amplifier works at 
Tower frequencies that are pulsed. 

10027) Relering to FIG. 10, the swinging movement of 
the pendulum measured in inches at the side of the dome is 
plored against a range of frequencies from 20 kHz to 120 
їр. At ОКН, the pendulum swings inch away from the 
dome. Then at 40 kHz, the pendulum swings 34 inch toward 
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the dome. This pater is repeated until 120 kHz. What this 
‘means is thatthe amplifier can control the direction of the 
so-gravittional field using frequency The tetrahedron dia- 
aram shows that this phenomenon is related to he vo axes 
Of be circumscribing sphere of the tetrahedron. 

10028) Referring to FIG. 11, the swinging ofthe pend 
is plotted for a range of frequencies fom 1 MHz o $ MHZ. 
Ara frequency of 278 MHZ he pendulum was swinging 
Strona from the vertical to the horizontal, а distance of six 
inches. On the tetrahedron diagram, the distance йош our 
base constant lo the centerline between inverted etrabedrons 
is equal to 14.838168. This corresponds to a frequency of 


pores 


which is close to the experimental value. 
[0029] Referring w FIG. 12, the Chi energy flowing 
between the hands, shown by the arrows, is amplified by 
placing the hands across the dome. This energy from the 
Fight hand mixes withthe hyperspace energy entering the 
dome from hyperspace. The combined energy is then 
‘sorbed in the let hand vortex. The elects of this amplified 
energy are simply amazing and have to be experienced 10 
appreciate what it means. 


A BRIEF DESCRIPTION OF THE DRAWINGS 


[0030] FIG. 1. Perspective view of pendulum movement 
over left and vortex 

[0031] FIG. 2 Perspective view of right hand rule of 
physics showing similarity between electromagnetism and 
avi: 

[0032] FIG. 3. Perspective view of plaster mold cavity 
showing negative curvature, 

[0033] FIG. 4. Perspective view of dome showing positive 
10034] FIG. 5. Perspective view of dome showing radial 
pendulum movement 

[0035] FIG. 6. Graph of co-gravitational K field on tetru- 
don diagram. 

10036] FIG. 7. Perspective view of Chi Energy Amplifier 
with BNC coaxial cable. 

[0037] FIG. В. Perspective view of slot antenna in dome. 
10038] FIG. 9. Perspective view of slot antenna showing 
dimensions 

[0039] FIG. 10. Graph of pendulum movement versus 
frequency of antenna, 20 KHz 

I0040] FIG. 11. Graph of pendulum movement versus 
frequency from 1 MEIZ 3 MEIZ 

[0041] FIG. 12. Perspective view of amplifying Chi 
nen 


DETAILED DESCRIPTION OF THE 
INVENTION 


[0042] The dome of he amplifier is made of red earthen- 
‘ware clay from Minnesota having a cone 06 kiln firing 
temperature of 1828" E over a period of 7.5 hours. The clay 
fs placed between two hardwood 4 inch thick slats. Iis then 
rolled би with а rolling pin. The sheet of clay is cut in half 
and one half is placed in a 9-ineh diameter bow! mold using 
‘sof sponge to push it into position. The second all is then 
addled to the first with the seam between worked Вы with а 
metal Kidney and elephant car sponge. The top of the mold 
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is scrappo fat to crete the bowl shape. The moist clay is 
Tefito dry for one day afier which it falls ош of the mold due 
to shrinkage. Afier completely drying. the dome is then 
placed ina kiln which runs the computer-controlled cane 06 
temperature firing profile. А preheat at 180 F. for one hour 
is required to make sure the dome is completely bone dry It 
takes 7 10 8 hours to fire the dome with another 12 hours to 
‘ool down naturally. 

[0043] The base ie also made of % inch clay. A circular 
shape is cut ош and fited with a ribbon of extruded clay 
from a clay gun to make the cylindrical wall. Using а hole 
ше made of hollow tubing. à hole is made in the side of 
the base forthe coaxial cable. The second lower dome has 
a hole cot in the bottom when the clay i leather hart. 
10944] A 0050" thick copper sheet is EDM machined to 
eut a half wavelength slot in the copper The inner conductor 
Of the coaxial cable is soldered using silver epoxy o the one 
Side of the slot. The ground shielding of the cable is silver 
cpoxied to the other side of the slot. The other end of the 
coaxial cable has a BNC connector which plugs into the 
frequeney generator, 

10045) Tho pendulum is made out of sofi brass rod and 
machined on a lathe into a plumb bob shape. A hole is drilled 
in the stem to hold the 6" long string. 
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1 lain 

1A Chi energy amplifier comprising: 

aa hollow сегис dome in the shape ofa clam shell with 
bole in the lower half that provides access o a coaxial 

cable: 

а cylindrical ceramic base on which the deme is 

mounted with boles that provide access for à coaxial 
ble imo item (аў 

‘e. a slot antenna soldered to the coaxial cable, located 
midway inside item (a), such that the inner conductor 
Of the cable is soldered to one side of the slot and the 
‘round shielding i soldered to the other side of he slot; 

4. frequency generator connected о Ше other end ol the 
coaxial cable by means of a BNC connector for the 
purpose of providing an oscillating voltage to item (с); 

e an electromagnetic wave generated by items (c, d) that 
resonates inside tem (a) 

£ a co-gravitational K field generated by items (a, b, c, d, 
с) whose direction can be controlled by the frequency 
of item (d) and 

воа fow of hyperspace energy into or out of the dome due 
to item (0. 
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СТС DIPOLE MOMENT PROPULSION 
SYSTEM 


BRIEF SUMMARY OF THE INVENTION 


[0001] The invention is a spacecr utilizing trapezoidal 
electrostatieally charged fat plate panels which form a 
pyramidal hull. A panel contains three holes each of whieh 
produces a potential energy ellipsoidal bubble that creates an 
Electric dipole moment. The rotation of the hull generates a 
‘magnetic moment and a magnetic field gradient in the 
Vertical direction that produces a it force on the spacecraft: 


BACKGROUND OF THE INVENTION 


[0002] It is known from electrodynamics that a hole in a 
conducting plane forms а potential energy bubble. This 
bubble crentes ап electric dipole moment Irom which iis 
possible to de 

produces a velocity gradient that generates 
тийеш in the vertical direction. This combi 
û lif force on the spacecraft. A very large potential energy 
bubble is produced provided thst the hole prodest of 
the plate in an ellipsoidal shape. Furthermore, a double 
cladding, in which cach layer around the hole has а different 
permittivity, confines the field 1o the outside of the hull for 
even beter results 

[0003] The planar potential energy is created by a grid of 
electrically charged wires or rods ranning the length of cach 
Panel. A circular potential energy from each rod very quickly 
sums to form a flat sheet of energy which emerges from the 
ole to orm the potential energy bubble. 


SUMMARY OF THE INVENTION 


[0004] The invention relates to a spacecraft utilizing a 
rotating octagon of trapezoidal electrically charged fat plate 
panels to form a hull in the shape of a pyramid. Each panel 
has three protruding ellipsoidal bubbles that produce an 
lec dipole moment from a planar potential energy field 
created by a group of charged rods parallel to the panel, 
Because the panels are tilted and te hull is rotating, there is 
a tangential velocity gradient in the vertical direction. This 
creates the magnetic moment. Because the hull rotates, the 
‘dial elect feld produces a magnet Пе gradient in the 
vertical direction, This combination of magnete moment 
and magnetic field gradient produces a lif foree on the hull 
of the spacecraft. 
[0005] On the underside of cach panel is a group of high 
voltage electrically charged rods which run parallel to the 
panel. These wires or rods produce a planar electrical 
ential feld undemcath the holes in the panel. This 
Potential energy field then bubbles out of the holes in the 
Panel to create a large ellipsoidal potential energy field 
above the hull. The potential energy bubble caries an 
сае dipole moment which when rotated with the hull 
{generates a magnetic moment in the vertical direction. 


A BRIEF DESCRIPTION OF THE DRAWINGS 
[0006] FIG. 1. Perspective view of electric dipole moment 
spacecraft 

[0007] FIG. 2. Perspective exploded view of one panel 
‘with the ellipsoidal domes, at hull panel with three holes, 
the charged rod grid and the planar potential energy Held. 
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[0008] FIG. 3. Planar view of Вы potential energy field 
produced by electrically charge wire rods. 

[0009] FIG. 4. Perspective view of cylindrical coordinates 
[rv 

[0010] FIG. 5. Perspective view of ellipsoidal potential 
energy field emerging rom ole in plate which produces an 
electric dipole moment 

[0011] FIG. 6. Planar view of field lines of potential 
energy bubble emerging from plate hole. 

[0012] FIG. 7. Planar view of sloping hull profile needed 
о get a velocity gradient 

[0013] FIG. 8. Perspective view of hull showing electric 
dipole moment, the tangential velocity of the hull, and the 
magnetic moment 


[0014] FIG. 9. Perspective view of the magnetic moment 
components in the radial and vertical direction whereby the 
Jit force is generated by the dot product of the vertical 
magnetic moment with the magnetic Held gradient, 


10018] FIG. 10. Perspective view of cross section of dome 
showing two layer cladding with different permittivities to 
enhance potential energy field. 

[0016] FIG. 11. Planar view of enhanced potential energy 
Beld with two layer cladding 


DETAILED DESCRIPTION OF THE 
INVENTION 


[0017] 1. Referring to FIG. 1, the spacecraft is a rotating 
octagon of trapezoidal electrostatically charge flat panels 
"which form a closed hull (A). Each panel has three 
ellipsoidal domes (B) of varying size centrally located 
along the major length of he panel. The purpose of the 
deme is to create а large ellipsoidal potential energy 
bubble over the hull which develops an electrical dipole 
moment Because the hull is rotating. a magnetic mome 
is ereited in the vertical direction. A magnetic fi 
rodent created by the rotating electric field on the hull in 
‘combination with the magnetic moment produces a lift 
Torce on the hull. 


[0018] 2. Referring to FIG. 2, the trapezoidal hull panel 
(A) contains three ellipsoidal holes (E). A group of wires 
or rods (C) running parallel to and just undemeath the 
Panel are electrically charged to a high voltage at the end 
Terminals (B). The rods produce а planar potential energy 
field (D) just under the holes in the panel. The feld 
‘emerges rom the holes in the shape of an ellipsoidal 
bubble and is amplified by an ellipsoidal dome (F) on the 
‘outside of the hull 


[0019] 3, Referring to FIG. 3, the group of parallel rods 
(А) are given а incar charge 2. in units of charge per 
meter. The electric Beld E developed by the rod is the 
linear charge divided by the circumference of a circle of 
radius r around the wire times the permittivity € of space: 
The analysis of this arrangement shows that within a few 
grid width spacings, the potential energy field $ due othe 
electric field Ко has become planar (B) in the z-diroction 
given by the equation 
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[0020] 4. Referring io FIG. 4, the following analysis is 
done in cylindrical coordinates (50,2) 


[0021] 5. Relering to FIG. 5, the ellipsoidal potential 
energy (B) emerges through the hole in the panel plate 
(A) In doing so it creates n electrical dipole moment (C) 
shown by the arrow normal to the hole area. 


[0022] 6. Referring to FIG. 6, the bubble (В) emerges 
through plate (А). 
[0023] 7. Because the bubble has the shape of an ellipse, 


the centroid y of the bubble would be four thirds the 
radius a divided by аз given by 


[0024] The electric dipole moment is then given as the 
charge q times the centroid y. The charge of the hole is 
equal to the permitivity E times the electric feld E 
emerging from the hole times the area of the hole of radius 


[0025] S, The electric dipole moment p is the centroid y 
times the charge q 


EE 


[0026] The electric dipole moment p times the hull 
‘velocity v is equal to a magnete moment p which is what 
remes the TR fore on the hu. 

pram? 

[0027] 9. The rotating hull creates the electric dipole 
moment velocity so that the entire hull develops a mag- 
fete moment In tensor notation, the magnetis moment h. 
is in the vertical zirection because there is a radial 
component of the electric dipole moment times the veloc- 
ty The velocity is the radius rin the radial direction times 
the angular velocity ө in the z-direction 


[0028] 10. The force F on the hull is the gradient ofthe dot 


product оГ he magno moment wi he magnetic B 
[л 

Tos] 
rali ceci fi 
тайа clecırie field changes with tme. Thus Maxwell's 
{ations wili involve the сш ofthe magne eld in 
Sada direction because te radial lee Reds varying 
Vil ine 
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[0030] 12. The cross produet involves the magnetic field in 
the theta direction which is zero 


[0031] Substituting the derivative of the electric eld 
E 
[0032] амі integrating with respect to angle theta gives 
"he verial magnetic field B as the tangential velocity v 
nes the radial electric field E divided by the speed of. 
ight c squared 


[0033] 13. The force om the hull is the gradient of the 
magnetic moment р times the magnetic Пе! B. In the 
equation for the magnetic fell, the only available variable 
to work with in order to get a gradient of the magnetic 
field comes from the velocity. 


[0034] 14. Referring to FIG. 7, because the hull is in the 
shape ofa pyramid, the velocity is a funcion of the height 
‘ot the hull. Using eight fat sides keeps the radial electric 
field pointing in the same direction in each panel. Each 
Panel has thee domes to produce the magnetic moment 
for a total of 24 magnetic moment generators 


[0035] 15. Referring to FIG. 8, the electric dipole moment 
(A) points in the radial direction, the rotating hull pro 
duces a tangential velocity (В), and the result is а mag- 
netic moment (C) along the panel. 


[0036] 16. Referring to FIG. 9, because the magnetic 
moment is parallel o the panel, there are vertical and 
radial components of the magnetic moment. The vertical 
‘magnetic moment creates the dot produet with the mag: 
hot field gradient, which is equal to the fit foree 


[0037] 17. FIG. 10 shows а cross-section of the dome (A) 
and the plate hole (B) with double cladding to enhance the 
field. The upper cladding (D) has а low relative permit- 
tivity in the range of 2 t0 40, and the lower layer has a high 
relative permittivity in the range of 1200 to 4000, 


[0038] 18. Comparing FIG. 11 to FIG. 7, this dome and 
cladding configuration creates a much larger electric 
"pole moment compared to a hole in the plate. The wavy 
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lines are the equi potential energy lines rom the dome (C) 
and the upper loyer (B) and the ower level (A). 


1 etaim: 
1. spacecraft propulsion system comprising: 
ıa rotating octagon of trapezoidal electrostatically charged 
at panels which form a closed sloping hull in the shape 
of a pyramid: 


panels each having three holes covered by three ellipsi- 
"al domes of varying size centrally located along the 
‘major length and axis of cach panel; and 


a grid of high voltage clectrostatically charged rods 
осика on the interior side of each panel such that a 
planar potential Пе is produced parallel to and under 
ach panel hole. 

2. The dames, holes and rotating charge hull of method 

1 producing: 
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n ellipsoidal potential energy field emerging from the 
‘oles and generating an electric dipole moment on the 
outside of the hull 

ıa magnetic moment in the vertical direction due to the 
rotating electric dipole moment; and 

a rotating electric field in the radial direction whieh 
generates а corresponding magnetic field gradient in 
the vertical direction proportional to the velocity gra- 
dient of the sloping panels of the hull. 

З АА fore оп the spacecraft hull generated by 

the magnetic moment times the gradient of the magnetic 
field in the vetica direction; and 

а dual surface layer hull cladding having different per- 
mittivities which enhance the electric dipole moment 
hereby the upper cladding has a low relative permit- 
tivity in the range of 2 1o 40, and the lower layer has a 
high relative permittivity in the range of 1200 o 400, 
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ELECTRIC DIPOLE SPACECRAFT 
BRIEF SUMMARY OF THE INVENTION 


[0001] ‘This invention is a rotating spacecraft that utilizes 
four spherical conducting domes perturbing а uniform clc 
"i field in order to reste f force by means ofa magnetic 
moment times the gradient of a magnetic field. 


BACKGROUND OF THE INVENTION 


[0002] An electric dipole p is мо electi 
opposite sign {q, -9) separated by a distance a. 


charges of 


[0003] If this dipole is moving with a velocity v, it 
produces а magnetic moment н. 


[0004] ‘The magnetic moment is equal to a current 1 
кешй around an area, The magnetic field В has units of 
Kilogram per second per charge coulomb. 


[0005] The gradient of the magnetic ied ia the vertical 
direction 2 has units of 


casi 
FELIS 


[0006] This gradient interacting with a magnetic moment 
crates foro F measured in newions, 


Bowe eee 


[0007] 1а terms of vectors, the force is equal to 
which is the gradient Y of the dot product () ofthe magnetic 
moment withthe magnetic field. This means thal the mag- 
netic moment has to be aligned with the field. The lit force 
n the spacecraft would then be the magnetic moment in the 
vertical z-direction y, times the magnetic field in the 24% 
rection B, For constant magnetic moment, the gradient 
Sects the magnetic feld only, resulting in the same foro 
equation 


СА 
[0008] Referring 10 FIG. 1, the electric dipole has a 
positive charge q located on the z-axis at a distance a from 
the origin of the graph. A second negative charge - is 
located at a distance =а from the origin: The positive charge 
produces an electrostatic potential $, at a radius r, equal to 
he charge q divided by times the permittivity af space со 
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where the permittivity is Пасаг capacitance, measured in 
farads per meter. The electrostatic potential has units of volts 


because the charge in coulombs beld by a capacitor is equal 
10 the capacitance, measured in farads, times the capacitor 
voltage. Восс бе second charge bas the opposite sign, 
the potential ф, at a radius r lo Ше same point in space i 


[0009] The total potential ¢ at some point in space is equal 
to ihe sum of the two potentials, or 


[0010] As scen in the diagram, the point of space is a 
distance г from the origin. Using the law of cosines, radius 
ıı can be written as 


nets nti (S ЕТ ove e tul 


‘where tis the ratio of the charge location aver the radius, and 
X is eos). The potential for positive charge q, can be 


[0011] Dropping the factor qs the square root can be 
expressed in terms of the Legendre polynomial Р, cos) of 
the nth power 


where the absolute valve of is less than one, The polyno- 
mial coefficients of can be obtained by using the binomial 
theorem lo expand the generating function g(x) а 
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which evaluates to 


ái 


ее 


[0012] The st three Legendre polynomials are therefore 


[0013] The electrostatic potential for both charges of the 
electric dipole is 


Цоо Тро о Т") 


[0014] The potential can be evaluated in terms of the 
Legendre polynomials as 


= EE freon) ement ê)» 


[0015] The first and most dominant term when the radius 
is much greater than location a is equal to 


a 


which 


"bo «кае dipole potential and 2aq is the dipole 


[0016] Now imagine a constant electric field E, which is 
perturbed by a conducting sphere of radius a. The uper- 
"шей electrostatic potential outside the sphere would the 
negative of the electric field times the radius times the 
Legendre polynomial, ог 
nm 

[0017] The electrostatic potential perturbed by the charges 
is the voltage Быз times the radius a times thea of the dipole 
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moment times the Legendre polynomial divided by the 
radius squared 


[0018] The total potential outside the sphere is the sum of 
The two potentials equal to 


mene 


[0019] Referring 10 FIG. 2, the previously uniform elec- 
їс Hold is shown perturbed by the neutral conducting 
sphere, The center ofthe sphere is taken as he origin and the 
Zasis is oriented parallel to the original uniform feld. 

[0020] The electric field induces a surface charge density 


ron the sphere equal to the negative of the permitiviy of 
Spice times the gradient of the electrostatic potentia 


p tats coin 


[0021] The ока field also induces an electric dipole 
moment on the sphere equal to the 


with units of coulomb-meter. If this sphere is rotating around 
3 cemal axis al a velocity v, it ill create а magnetic 
moment p equal to the dipole moment times the velocity 


with units of amperesmeter 


SUMMARY OF THE INVENTION 


[0022] As shown in the preceding background section, a 
neutral conducting sphere placed in а uniform electric feld 
‘ill generale а magnetic moment when rotated around а 
central axis, The cloctie field cn be created by two points 
sas of apposite sign ерини by ан beween 


[0023] Referring to FIG. 3, he spacecrafi has a spherical 
cabin (A) 10 which are attached cone-shaped electrostatic 
towers (B,C) above and below the cabin along the direction 
of travel in the z-direction. Because the electric field goes 
rom the positive charge to the negative charge, the tip of the 
lower tower has а positively charged electrode, and the 
upper tower has а negatively charged electrode. Four 
equally-spaced neutral conducting spheres (D) are con- 
nected to the cabin by non-conducting tubes (E). Tbe tubes 
make an angle with the cabin such that be distane (CD) is 
geler than distance (DB). The angle 0 of the tube with 
espect t0 the cabin can be seen in side view FIG. 4. 
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[0024] Referring to FIG. 5, be charges create а uniform 
Spherical field between the towers. The conducting spheres 
Pert this field such that the electrie ПЕМ E) points toward 
{he upper tower in a manner similar to hat shown previously 
in FIG. 2. 


[UOS] Referring to FIG, 6, the conducting sphere pro- 
duces an electric dipole moment (A) pointing at an angle 
toward the upper tower. 


[0026] Referring to FIG. 7, by the law of addition of 
vectors, the electric dipole р can be represented by twn 
‘orthogonal vectors pointing in the vertical z-direction p, and 
in the inward radial direction р, 


[0027] Referring to FIG. 8, the hollow tube (А) connect 
ing the cabin with the conducting sphere contains а spiral- 
wound electrical solenoid (B) which produces a magnetic 
field (C). This magnetic field B can be decomposed into two- 
orthogonal vectors pointing the vertical z-direction B, and 
ia the outward radial direction В, as shown in FIG. 9 


[0028] Referring to top-view FIG. 10, the spacecraft has 
a clockwise angular velocity w (A) which gives the con 
ducting sphere a velocity v as shown by Ше vector (B) By 
the right-hand rule of physics, the angular velocity vector 
points in the negative z direction. The angular velocity in the 
Zairection crossed with the radius r in the radial direction 
produces а velocity v in the clockwise -direction using 
Cylindrical coordinates (rz. 


[0029] Referring to FIG. I1, the negative radial dipole 
moment p, crossed with the negative velocity vy of the 
Sphere produces a positive magnetic moment jy in the 
асаа 


иерея 
[0030] Referring to FIG. 12, the magnetic Вей В, in the 
‘Vertical z-direction is dod with the magnetic moment, in 
the zation to produce а force Р, in the vertical zine 
tion on each conducting sphere (FIG. 13). 


А 
[0031] The magnetic field that is produced by the solenoid 


actually curves away and round, Thus there is a gradient of 
he field in the z-direction, 


[0032] The fore can also be expressed in tensor notation. 
‘The magnetic В field in the vertical direction is part of an 
electromagnetic x4 matrix Faraday tensor P 


ж,» 


which shows that the magnetic fed is located in slot F of 
the Faraday tensor. In tensor notation the subscripts and 
Superscripis have to match up оп both sides ofthe equation. 
Matching subsripis and superscripts on the same side of the 
equation cancel, In this case, the electric dipole moment i 
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in the radial direction р, The velocity can be represented as 
ıa time derivative ofthe B-coordinate x" ог 


О 
becomes 


Thus the force component in ibe z-direction 


where the angular and radial tensor components cancel and 
comma-z (2) represents differentiation of tbe magnetic field 
inthe z-direction. 

[0034] The spacecraft design also has an inherent motion 
conirol system for moving in various directions, If the 
magnetic field of one solenoid arm is increased or decreased, 
‘he foree on thst sphere will be increased or decreased. Thus 
the spacecraft can fum in a particular direction 


A BRIEF DESCRIPTION OF THE DRAWINGS 
1003$] FIG. 1. Electric dipole. 


[0036] FIG. 2. Uniform electric field perturbed by electric 
dipole. 


[0037] FIG. 3. Perspective view of spacecraft. 
[0038] FIG. 4, Angle of solenoid tbe 

19039] FIG. 5. Electric field perturbed by conducting 
sphere. 


[0040] FIG. 6. Electric dipole generated by conducting 
E 

[0041] FIG. 7. Orthogonal v 
dipole. 


[0042] FIG. 8. Magnetic field produced by tube arm 
Solenoid. 


tor components of electric 


(0043) FIG. 9. Orthogonal ver componens o mag 


[0044] FIG. 10. Angular veloci 


[0045] FIG. 11. Magnetic mome 
Electric dipole and sphere velocity 


[0046] FIG. 12. Dot product ofthe magaetie moment with 
the magnetic feld. 


13, Vertical lif farce on all four conducting 


of bull. 
1 produced by radial 


[0048] FIG. 14. Perceive view of spacecraft interior. 


DETAILED DESCRIPTION OF THE 
INVENTION 


[0049] 1. Referring о the cutaway view FIG. 14, the 
Construction of the spacecraft is a thin-wall insulating ther- 
‘moplastc having а dielectric constant in he range of 20 
помол per millimeter (A). An insulated electrode (B) runs 
from the cabin power supply and high-voltage transformer 
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(©) to the tip of cach tower (D). The four spheres (E) are 
Silver plated to make them conducting. The tube solenoids 
P) ме driven by а direct current power supply (©). 


[0050] 2. The present model uses 3D computer design 
oftware and steroolithosraphy fabrication techniques 10 
reste the thia-wall, Jow-weight, hollow structure ог the 
hull. The computer model is sliced into many thin horizons 
slices. A laser, mounted on an x-y table, draws out the slice 
n a table immersed in a bath of liquid polymer. Due to its 
sensitivity to the light, the liquid polymerize. The table is 
then lowered a few thowsandths of an inch more and the 
process is repeated. Thus making hollow spherical and 
Conical shapes is extremely easy to do. Parts can be designed 
and stored in * STI screlibography files for transmission 
by Internet e-mail to the service bureau machine shop which 
sends the finished parts back the next day by express mail 


1 claim: 
LA spacecraft comprising: 
a. a spherical cabin; 
b. an electrostatic cones tower mounted on top of item 
(a). supporting a vericaliy-mounied negatively- 
charged insulated clectode at the tip of the tower, 


‘©. an electrostatic conical tower mounted on the bottom of 
item (10), supporting a vertieally-mounted positively- 
charged insulated electrode atthe tip of the tower; 


d a vertical electric dipole created by items (1b) and (Ie); 


e a high-voltage transformer to drive item (14), mounted 
in item (19); 
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É. four tubular arms, mounted at 90° around and extending 
at an angle from item (1a); 


B- four solenoids, cach of which is mounted axially inside 


iem (И: 


h. a direet current power supply to drive item (1g: 


i four silver-plated conducting spheres, cach of which is 
mounted on the end of item (I: 
2. an electrostatic lift system tha: 


a. produces a uniform spherical electric field by means of 


Hem (1d) whicb envelopes item (10; 


b. produces a perturbed electric field due to the presence 
ot item (1; 


«produces an electric dipole moment in the direction of 
lom (10) due to items (20) and (26); 


4. produces a vertical magnetie moment due to the clock- 
‘wise angular velocity of item (1a) combined with iem 
QO: 


c produces а vertical lift force on item (1) due to tem 
Q4 combined with the magnetic eld gradient in the 
Vertical direction produced by item (1g); and 


{creates motion control system by varying the current 
то item (1g) in order to increase or decrease the eflect 
o item (20) on а particular iem (1. 


16482481 


ШИ 
a United States 


a» Patent Application Publication со Pub. No.: US 2004/0164824 A1 


St. Clair изу Pub. Aug. 26, 2004 
(54) HYPERSPACE ENERGY GENERATOR (2) Filed Feb, 21, 2003 
(06) taveote: John Quincy St. Clair, San Juan, PR Publication Ctassiation 
(Us) 3 
G) тыс. нор 306 
dross бу US. C1 pr 


coaxial cable of micron 


52 Kings Court 
San Juan, PR 00911 (US) n 


QU Appl No: 10572,86 


Patent Ар on Publication Aug. 26,2004 Sheet 1 of 15 105 2004/0164824 AL 


Figure 1 


Patent Ар on Publication Aug. 26,2004 Sheet 2 of 15 105 2004/0164824 AL 


Figure 2 


ient Appl 


Publicat 


Aug. 26,2004 Sheet 3 of 15 05 2004/0164824 A1 


Figure 3 


Patent Application Publication Aug. 26,2004 Sheet 4 of 15 US 2004/0164824 A1 


Figure 4 


Patent Application Publication Aug. 26,2004 Sheet 5 of 15 105 2004/0164824 A1 


Figure 5 
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Figure 12 
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Figure 13 
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HYPERSPACE ENERGY GENERATOR 


BRIEF SUMMARY OF THE INVENTION 


[0001] This invention is а braided gold wire coaxial cable 
of micron size which generates hyperspace energy. 


BACKGROUND OF THE INVENTION 


[0002] Electrical experiments wih microm-sized braided 
gold wire coaxial cable show that iis capable of generating 
Substantial amounts of hyperspace energy. Referring 10 the 
electro microscope photograph shown in FIG. 1, the white 
"mis emanating from the cable is low-density hyperspace 
energy that is flowing in from a codimension of our 
universe. The dimensions of the cable are of such а particu- 
lar size as to couple the cable othe tetrahedral geometry of 
subspace, the dimension of space, the Planck mass and the 
linear inductance ofthe universe. 

[0003] According to physicist Dr. Edward Winen of Prin- 
ceton. University, space has twenty-four dimensions, of 
‘which ten dimensions are non-redundant. Imagine taking а 
path around bc Pythagorean rangle, as known a the planar 
tetrahedron, with sides equal to (VT, 2, Y3} as shown in 
FIG. 2. There ate three squares denoted the one-squae (A), 
the two-square(B) and the лее ик (С). Each square has 
four sides. The edge of each square can be traversed in two 
directions. Thus thc total numberof dimensions is 


твои 
[0004] Referring to FIG. 3, there is a path starting at the 
corner of the triangle, along be one-square (1), around the 
square (2,3,4,8), back along the one-square (6), around 
the three-square (733.10) and buck to Ше comer of the 
‘triangle. The numbering of the edges shows that there are ten 
edges, Because the path is traversed in only one direction, 
the number оГ reduced dimensions is 


m 
[0005] Referring to FIG. 4, the planar tetrahedron (B) 
forms onc edge of the thrce-limeasional tetrahedron (А) 
Rotating the planar tetrahedron 1207 produces the otber 
two edges. The tetrahedron has four faces which are equi- 
lateral triangles. The ten dimensional path sarts and eads st 
(С). ihe corner of the tetrahedron known asthe zero point 


[0006] Referring to FIG. 5, the projection of the 3D 
tetrahedron (A) onto a plane is called the tetrabedron dia 
‘ram (B) which is the main diagram of the new geometrical 
Physics known as Aphssies Al he constants of physics can 
be derived geometrically from the tetrahedron diagram and 
its associated planar tetrahedron. An example of this is 
shown in FIG. 6 where the edges are given specific con- 
stants related to tetrahedral geometry, dimension, curvature, 
fad the mass and wavelength of the elementary particles 
Such as the electron and proton. The ten dimensional path 
includes the following constants 


[0007] э. electron wavelength 
[0008] b. proton wavelength 


[0009] c. 47% The solid angle of the sphere. The 
tetrahedron is circumscribed by а sphere 


[0010] d. ines) The natural log of the curvature. The 
subspace geometry is a logarithmic manifold. The 
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tetrahedron diagram plots the logarithm of mass 


Versus the logarithm of wavelength 


[OO] ¢, 0599547652 A constant related to fractal 
dimension and the speed of light factor 2.09792458. 


[0013]. 8.77010 The square oot of ten dimensions 
per 10 dimensions. 


E YZ The edge of the worsquate 


[0014] b. In(QAe-1 The natural log of the momen 
"um ol space less one. 


pis] i 


19016] The curvature of space per 10 dimensions 
0017]. j. 2 The edge of the two-square 


[0018] The length of each edge is multiplied by the 
constant assigned to that edge. The ten edges have tho order 
о, 7,32, VI, I, YE 03, VA, Я} What subspace 
geometry docs is to multiply the edge length, such as “T, 
times the square rool of two (2 Then i takes the square mot 
of that umber and multiplies it by the nex edge, which is 
YZ, times the curvature per 10 dimensions 


[0019] It tben takes the square root of that number and so 
оп. In equation form, this looks like the following calcula. 


10020] where the ketters correspond 10 those in the list ot 
‘constants. The square root sum otal is equal to the Planck 
Seale Awhich is the bottom dimensional limit of the uni- 
verse. The sum of Ihe ten constants per a speed of light 
circumference is equal to unity 


[0021] where the log of the speed of tight is 


[0022]. and multiplying by 2x isthe circumference of a 
адс with а radius equal to the speed of light 
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[0023] Referring to FIG. 7, the tetrahedron diagram plots 
the natural logritim of mass оп the vertical axis (C) versus 
the natural logarithm of wavelength on the horizontal axis 
(А). The reason for this is that be mass of the electron times 
its wavelength is equal to the mass of the proton times its 
‘wavelength which in turn is equal to Planck's constant В 
divided by the speed of light, known as the base constant 
(В). If two numbers multiply, they sum in logarithms. In 
Subspace geometry, the sum of the logarithm of the mass of 
the electron plus the logarithm of the wavelength is equal to 
the logarithm of the base constant which has a value of 
9591546344. 


lena Hl asa 


[0024] What this means is that the mass and wavelength 
Slide оп à 45° base Tine (D) which has end points on the 
Vertical and horizontal axes equal to the base constant 


[0025] Referring to FIG. 8, a line (af) drawn from the 
origin at the tetraedral angle of 1947122063, equal to the 
ssi), creates а tetrahedron (F) along path (afg). This 
tetrahedron is circumscribed by а sphere (G) with sphere 
diameter (K). 


[0026] The Planck scale path calculation showed that the 
electron mass and the proton wavelength were the last two 
edges. The electron miss has а valo of. 


pd 
[0027]. and the electron wavelength has a value of 
be 260045127 

[0028] Referring to FIG. 9, the electron wavelength (A) is 
plotted as а vertical line on the tetrahedron diagram. The 
‘wavelength reflects of the circumeribing sphere (©), and 
returns as the electron mass (B) So the diagram incorporates 
‘he concepts ofboth classical physics (point mass particles) 
эп quantum mechanics (wave particles). 


100297 
пела 
[0030] The proton wavelength (C) is plotted as a horizon 


{al line in order to get the intersection (b) with the electron 


[0031] Referring to FIG. 10, а circle (D) with radius 
equal to the Planck scale is drawn centered (b) om the 
intersection of the electron mass with the proton wave 
length, which are the last two edges of the Planck scale 
aleulation. A line (ac) from the origin to the intersection of 
the hase constant with the rotated tetrahedron creates the 
vertical tetrahedron (acd). As can be seen, Ihe Planck scale 
is tangent 1o the tetrahedron on side (cd). This tetrahedron is 
the projection of be 3D tetrahedron shown before in FIG. 
S. What this means is that the tetrahedral geometry of 
Subspace determines the bottom limit of our universe. And 
{his bottom limit, called the Planck seale, contains within 
itself the mass and wavelength of the elementary particles, 
curvature, dimension and planar tetrahedral geometry. Tet 
rabedron diagram 140509 shows that the electron and proton 
ме onc and the same particle because the electron path 
nales counterclockwise around the curvature amd then 


The proton wavelength has a value of 
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returns clockwise as the proton path. This path occurs 
‘mowing though space and hyperspace. Because the single 
particle enters ош universe from hyperspace at two dierent 
positions, we sce it as two distinct particles. Thus the 
tetrahedron diagram shows that hyperspace exists. 

[0032] The speed of light is equal to the inverse of the 
Square root of the permeability ao space times the permit- 
tivity e of space 


[0033] The permeability 5 linea inductance or inductance 
per length which you would find ja solenoid for example. 
Tue permittivity is Пасаг capacitance or capacitance per 
length which you find in а capacitor. In an electrical circuit, 
the inductance and capacitance form a resonant circuit. The 
resonance frequency can be changed by changing the indue- 
tor or capacitor, In a similar manner, the speed of ligh is not 
constant, but can be lowered by increasing the permittivity. 
Hyperspace enemy has a high permittivity and therefore a 
Jow speed of ight, This Jow speed of Tight gives hyperspace 
energy э luminescent quality which is seen as à white mist 
(FG. 1). 

[0034] From Einstein's General Theory of Relativity, the 
sires pressure T on spacetime is proportion to the square of 
the ratio of he electric field E ta the speed of ihi c 


[0038] Thus substantially lowering the speed of light 
creates an enormous spacetime pressure which can be used 
to generate the lif force on electromagnetic field propulsion 
vehicles. Furthermore, the electic feld is subject to the 
Lorentz transformation 


[0036] The electric ld E, moving in a frame velocity of 
ч, can quickly attain relativistic proportions because the 
speed of light could be 1 meter per second, rather than the 
enormous value in our universe of 299792458 metes per 
Second. Thus one would like to permeate the hull of the 
clecromagoetic field propulsion vehicle with this bypcr- 
Space energy in order to increase the electric ill and hence 
the spacetime curvature around the hull which produces the 
enormous lif force on the vehicle. The method of ringing. 
ia this hyperspace energy is to use braided gold wire coaxial 
cable which is coupled to the geometry of subspace. The 
subspace geometry is contained in the Aphysis tetrahedron 
diagram. 


[0037] Just as space has а linear inductance and linear 
‘Capacitance, й also has а incar mass © or mass per meter. 
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Physicist Dr. John A. Wheeler of Princeton likes to invert 
{his and сай jt “mor” for mete of mass. The Planck mass 
is equal o the Planck scale Atimes the lincar mass 8 
[0038] Planck's constant h is equal to 2л times the Planck 
Scale squared times the linear mass © times the speed of 
Tight. 

[0039]. which shows that Planck's constant is actually the 
‘circumference of а circle of radius Planck scil times the 
Planck mass times the speed of light. The base constant is 
therefore 


[0040] which is am area, known as the Planck box, 
bounded by the Planck wavelength (224) and the Planck 
mass. Everything outside the Planck box is hyperspace. 
Everything inside the Planck box is our universe, Thus the 
boundary between space and hyperspace is the Planck 
wavelength and the Planck mass, In logarithms, notice 

the Planck mass and Planck wavelength, just like the elec 
{ton and proton, sum to the base constant. 


[0041] Referring o FIG. 11, the Planck mass (A) ud the 
Planck wavelength (B) are potted on the diagram and 
tefleted off the sphere. The Planck wavelength intersects 
the tetrahedron at (b) which is the boundary between space 
and hyperspace known as the centerline of the diagram, The 
centerline bas a value equal to the base times the square root 
E 


= 


N 


[0042] Referring to FIG. I2, the centerline (C) is drawn 
‘on the diagram and the tetrahedron (E) is mirrored (F) across 
the centerline to indicate Ihe co-dimensions of hyperspace. 


[0043] Referring to FIG. 13, a circle (H), centered at the 
base at the base (c), tangent to the centerline (C), has а radius 
equal to base times the square root of 4/3 less one 


feas 


[0044] ‘This is the length that has to traversed in order to 
cross over the centerline from the base constant of our 
universe to the codimension of hyperspace, Furthermore, 
the Planck mass, which isthe other boundary, has to be 
crossed in order lo get to either axis as seen by the length 
between the vertical axis and line (A). It can be looked at 
alo as the length needed to go from the Planck wavelength 
(8) to the tangent point of circle (H) in order to reach the 
Center of the mirror tetrahedron, 
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SUMMARY OF THE INVENTION 


[0045] This invention is a braided gold wire coaxial cable 
of micron size that is coupled to the subspace geometry of 
the universe for the purpose of bringing in low-density 
hyperspace energy into our universe from the co-dimensions 
of hyperspace. The dimensions ofthe coaxial cable are of 
sich particular size as 1o enable it to couple to the ten 
dimensions of space, the 3:1 geometrical ratio of the tetra- 
hedron, the coaxial wave function based on the logarithm of 
the ratio ofthe outer radius to the inner radius of the cable, 
the length between the base constant of our universe and the 
centerline between mirror telrahodroas, and the geometrical 
relationship between the Planck mass and the linear induc- 
tance of the cable. 


[0046] Referring to FIG. 14, the coaxial guide has an 
outer braided conductor (A) and an inner braided conductor 
(D) in which the outer and inner conductors are at radi a and 
bb respectively. The linear inductance L of the cable is equal 
то the natural logarithm of the ratio of the radii times the 
permeability и of space divided by the curvature 22 


[0047] It can be shown that the ratio of the area-to-volume 
ratio of the tetrahedron to the area-to-volume ratio of its 
circumscribing sphere is 3:1. It is also the ratio of the area 
of the thee-square to the area of the ope-square on the 
planar tetrabedron. I is also the tetrahedral angle asini) 
equal o 1947122065". Itis also a maximum work condition 
between the velocity ratio of a id stream and a moving 
vane such as in turbomachinery. So the first constraint on the 
radi is 


cx) 


[0048] The second constraint is that the radius c of the 
ice, equal to the diference between he base constant and 
the centerline, is related to ten dimensions. The value of the 
radius projected into our universe is 


Jerome 


[0049] and the dimensional constraint is 


кый» 
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[0050] The coaxial wave function constraint is 


эч] 


m 


[0051] The linear inductance of the coaxial cable has to be 
Sich that it gets geometrically across е Planck mass which 
isthe second boundary of our Planck box 


TH 


[0052] With these four subspace constants, the outer 
radius а and inner radius b ofthe cable arc 


[зз] 2-5 4246188 microns 
[0054] 


[0055] so the cable has an outside diameter of roughly 16 
fo 17 microns 


Бел SS9058141 microns 


STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 


[0056] Not Applicable. 
A BRIEF DESCRIPTION OF THE DRAWINGS 


[0057] FIG. 1. Electron microscope photograph of the 
coaxial cable and hyperspace mist. 

[0058] FIG. 2. The planar tetrahedron. 

(юз) нс. 
tetrahedron. 


[0060] FIG. 4 The relationship between tbe planar terra 
heron and the 3D tetrahedron. 


The ten dimensional path around the planar 


[0061] FIG. 5. Projection of the 3D tetrahedron onto a 
plane to create the tetrahedron diagram. 

[0062] FIG. 6. Dimension, geometry, curvature and 
elementary particles that make up the ten dimensional 
Planck scale path 


[0063] FIG. 7. Tetrahedron diagram showing base con- 


[0064] FIG. 8. Tetrahedron diagram showing rotated tet- 
Tabedron and circumscribing sphere with electron mass and 
Wavelength reflecting ой sphere. 


FIG. 9. Tetrahedron diagram showing intersection 
fom mass with proton wavelength which are compo- 
nems of the Planck seale path. 

[0066] FIG. 10. Tetrahedron diagram showing Planck 
Scale tangent 1o tetrahedron. 


[0067] FIG. 11. Tetrahedron diagram showing Planck 
mass and Planck wavelength intersecting tetrahedron. 
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[0068] FIG. 12. Tetrahedron diagram showing mirror tet- 
таратор across centerline, the boundary between space 
amd hyperspace. 

[0069] FIG. 13. Tetrahedron diagram showing distance 
between the base constant and the centerline used to calcu 
late the dimensions of the coaxial cable. 


[0070] FIG. 14. End view of coaxial cable showing radii 
а and b used inthe subspace geometry constraints in order 
to couple to hyperspace. 

[0071] FIG. 15. Perspective view of braided gold wire 
coaxial cable. 


DETAILED DESCRIPTION OF THE 
INVENTION 


[0072] 1. Referring to FIG. 15, the coaxial cable has a 
braided gold wire outer conductor (A) and a braided gold 
wire inner conductor (В) separated by а dielectric (C). The 
open braiding promotes the conduction of he electromag. 
netic wave while allowing the hyperspace mist fo seep out 
(ofthe braid and permeate the surrounding material in which 
It is embeded. 

[0073] 2. The radius of the outer conductor а and the 
adis of the inner conductor b have the following values in 
order о couple the eable to the tetrahedral geometry of 
subspace. 


[0074]. +-8 42461805 microns 
[0075] 57559058141 microns 


[0076] 3, Even though the wire size is very small, the cable 
can be made in limited lengths using the new nanotechnol- 
ogy and silicon пустота, 


1 claim: 
T A coaxial cable which has: 


a) a braided gold wire outer conductor of radius 834 


b) a braided gold wire inner conductor of radius 756 


Ja thin dielectric separator between the two conductos 
and 


A) an open weave to allow the hyperspace mist lo seep out 
of e cable and permeate the surrounding material in 
‘which the cable fs embedded 

2.Aspecili relationship between the physical dimensions 
of the coaxial cable, given in items (1a) and (18), to the 
following tetrahedral subspace couplings: 


a) the ratio of the area-to-volume ratio of the tetrabedron 
1o the area-to-volume ratio of is circumscribing sphere, 
qual to 3-1, with а coupling to the natural logarithm of 
the ratio of the radii of the conductors; 


b) he ratio of be area of the three-square of the planar 
tetrahedron to the area of the one-sguare, equal to 1, 
‘with a coupling to the Planck miss and the linear 
inductance of йе cable; 


э) the distance between the base constant and T73 times 
the base constant, equal to ~14 83817383 in natural 
logarithms, with а coupling vo the outer radius of the 
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conductor, the ten dimensions of space, and the co- radius of the outer conductor to the radius of the inner 
dimensions of hyperspace; and conductor, and the curvature 2л. 

i) the wave function o the coaxial guide given in terms. 
of item (20), the natural logarithm of th ratio of the nm 
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HYPERSPACE TORQUE GENERATOR 
BRIEF SUMMARY OF THE INVENTION 


[0001] This invention generates а body torque using a 
crystal ball mounted on a cylindrical stand above a billar 
lectica coil. The сой is driven by a ten-vot sine wave 
frequency generator. The bipolar rotating hand chakras are 
placed across the ball in order to condense the astral energy 
of the aura. The magnetic bucking fcd of the сой lows low 
‘density hyperspace energy up through the ball, The torque 
{generated fs equal to the ver arm times the linear momen 
Tum of the hyperspace energy crossed with the angular 
velocity of the hand chakras. The device is used o demon- 
Sate the existence of codimensionsl hyperspace energy 
and to show tbe mature of the human hyperspace energy 
being 


BACKGROUND OF THE INVENTION 


[0002] A human being is a hyperspace energy being resid 
Jag in a physical body. Our energy’ located in astral space 
has which has а very low velocity of light. In our four 
dimensional spacetime universe where the physical body is 
located, tbe speed of light is enormous, equal to 299792458 
meters per second. In astral space, od the other hand, the 
Speed of light is much lower, resulting în a low density (0.03 
{0,007 kg) energy being that has the ability to move through 
solid concrete walls as well as interpenetrate the watery 
tuman body and control is movements, 


[UMS] This interpenetration takes the form of energy 
vortices that funnel energy ino several co-dimensions of 
astral space. Over the lifetime of the individual, this nergy 
‘rales tbe aut of the human astral being, The aura, in fum, 
provides protection for the organs of the body. As shown in 
FIG. the human body has seven major vortices, known as 
chakras, located along the length of the Бобу in addition to 
э vortex in each band, The chakras are (A) the crown or top 
chakra through which energy (information) can be ehan- 
eld from otber energy beings, (B) the spiritual eye whic 

lows us ta see when out ofthe physical body, (C) the throat 
chakra which allows verbal communication with other 
beings, (D) the heart chakra which protects the cadiovas- 
‘cular system, (E) abdomen chakra which protects the diges- 
five system, (F) the soul chakra which is related 10 the 
cation of newborn astral entities during fertilization, and 
С) the ground chakra which grounds the energy system to 
ап, similar to an electrical ground. The soul is actually an 
orange-colored plasma energy ball which acts as a battery 
for the body when the astral being is ош of body. Itis located 
behind the soul chakra 


[0004] There is a vortex in cuch hand (H). This vortex can 
be readily observed by placing the right hand face up on a 
table. The left hand holds a pendulum over the palm of the 
‘ight hand. The pendulum will siart 10 rotate counter. 
clockwise over the right hand. Over the left hand, the vortex 
rots clockwise. They rotate in opposite directions. Placing 

ıe hands together in the prayer position then creates a 
rotating cylindrical low of energy between the hands as 
Shown in FIG. 2. The energy (C) lows out of the righthand 
(B) in a counterclockwise motion (D) and enters the left 
hind (A). 


[0005] As seen in FIG. 3, the astral energy (A) is rotating, 
acconling to the right-hand rule of physics, with the fingers 
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pointing in the direction of the arrow and the thumb pointing 
{othe let Thus the angular momentum vector (C) points to 
the left. 


[0006] Physicist John A. Wheeler of Princeton University 
has made it clear thal there is a second term in Newton's 
gravitational formula as seen below. 


Fomenta 
[0007] The downward force F or weight of the body is 
‘qual to the mass (m) of the body times the acceleration of 
gravity (2). If the body is rotating, the force is ether more 
Dress depending on the direction the angular velocity (2) 
which is crossed with the linear velocity v of the mass. As 
fn example of ths, notice that basketball player Michael 
Jordan is able to float more than the other players. As he 
moves down the court and jumps with the ball ia his hands, 
he accelerates the chakra energy between the hands and 
resonates tbe energy inside the spherical ball His forward 
Velocity then becomes crossed with the rolating chakra 
energy which provides him sulicict extra lil o out jump. 
his opponents. Н was also learned thut Jordan clears out the 
Jocker room just before a game and mediates. This allows 
him time to concentrate on iaereasing the spin of his chakra 
nergy. 


[0008] Experimentation with Bat bitilar magnetic bucking 
©ойь has shown that this type of coil can create a low of low 
density hyperspace energy up through the center o the coil 
This creates a lincar momentum of hyperspace energy which 
is in the second term of the equation. Crossing tis linear 
momentum with the angular momentum of the hand chakras 
located a lever arm above the сой in a crystal ball produces 
the hyperspace torque. 


SUMMARY OF THE INVENTION 


[0005]. I is the object o this invention to produce a body 
torque using а crystal ball mounted oa а fed lever am 
above а flat bitlar magnetic feld bucking coil. The coil 
creates а small wormhole nt hyperspace which allows low 
density and bence low velocity speed of light hyperspace 
nergy lo enter into our four-dimensional spacetime uni- 
verse. By placing the hands on either side of the ball, 
rotating astral energy flows from the right-hand chakra to the 
Jef-hand chakra, The linear momentum of the hyperspace 
energy crossed wih tbe angular momentum of the astral 
energy times the lever arm offset sbove the coil generates an 
oscillating body torque. Ifthe crystal ball is placed on the 
oil, по torque is generated because the lever arm is zero. 
Because the oscillation occurs in both space and hyperspace, 
the torque oscillates fo nipe seconds and then tops oscil- 
Tating forthe sume period, whereupon it continues in his 
periodic fashion, 


STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 


[0010] Not Applicable 


A Brief Description of the Drawings 
[0011] FIG. 1. Chakra vortices of the human body. 


pour] FIG 
hands. 


2. Rotating chakra energy fied between 
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[0013] FIG. 3. Angular momentum vector of rotating 
energy field. 


[0014] FIG. 4. Hyperspace torque generator. 


DETAILED DESCRIPTION OF THE, 
INVENTION 


[0015] The hyperspace torque generator is shown in FIG. 
4. A circular bililar coil (A) and wooden board form the base 
‘ot the unit with a crystal ball (В) mounted on a lever arm (C) 
‘ached to the center of the base. The bifilar сой is made by 
{aking a length of insulated wire and then doubling à in hall, 
Starting near the cemer of the base, the two Wires of the coil 
are wound together in a circular manner on the fiat base and 
then glued to the wooden base. The double wire on the inside 
is brought out fom the center of the сой, with one side 
Serving as on lead to the frequency generator (D). The other 
Saner wire is connected to à wire on the outside so that the 
electricity ows in the opposite direction in each succeeding 
oil. Due to Maxwell's ши, this crestes a magnetic bucking 
"ick down the cater of the coil which opens up hyperspace 
and allows energy to flow into cur dimension. This energy 
Can actually be Telt asit rises through the feel, The remaining 
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length of wire on tbe outer wrap forms the second terminal 
For the frequency generator. Both these wires ме fed 10 the 
icquency generator (E). 
[0016] FIG. S shows a close-up of the hand chakra energy 
(A) lowing between the hands through the crystal ball № 
this configuration, Ше body rocks forward and backward in 
эп oscillating manner for nine seconds, If the hands are 
тошо ninety degrees such that one hand is on the outside 
‘ofthe ball and the other i on the inside of the ball, the body 
rocks sideways left and right according othe right hand rule 
of physics, 
1 claim: 

LA hyperspace torque generator comprising: 

a. Вы bitlar magnetic bucking field electrical coil 

mounted on wooden base; 

b. lever arm attached o wooden base and concentric with 
МЯ 
с. ауны ball attached to op of lever arm; 


4. frequency generator for driving сой. 
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METHOD OF GRAVITY DISTORTION AND TIME 
DISPLACEMENT, 


FIELD OF THE INVENTION 


[0001] The present invention relates to the use of technical 
"ime displacement devices, which operate by the modifica- 
tion of gravitational fields. These drive systems do not 
depend оп the emission of maler to create thrust to take 
advantage of time dilation, but rather create a change їп the 
curvature of space-time, in accordance with general relativ- 
йу. This allows travel across topologies by warping space 
time, to produce a topology change from one spacelike 
‘boundary to the other in accordance with Geroch's theorem 
(Geroch 1967) 


‘THEORETICAL BACKGROUND OF THE 
INVENTION 


[0002] The concept of gravity should be examined in the 
Fight оГ quantum gravity and in tum as а component or 
quantum physics self. The fundamental minimal quantum 
Of energy in quantum physies is Planck's constant; h. Thus 
in accordance with the energy equivalence formula Emme, 
the fundamental minimum quantity of mass (m,) сап thre 
fore be derived, rom known constant by: rh ei" (1). 
Taking this minimal mass, it à possible to show that the 
formation of all mater the forces of nature and indeed 
space-time itself derive from this single quintessential quan- 


[0003] Thusi the number of quintessenees in a system is; 
"emi, then the total Energy of the system is more 
logically given Ву. the energy of а single quintessence (b 
directly multiplied by the number of quintessences (n,) in 
‘hat system, thus 


m an 
{0004} Furhermors, this minimal mass, termed quines- 
Sence, can forthe basis of the existence of a quantum 
gravitational Bld in the form of a space-time lates, fom 
Shieh quantum gravity may be derived fom lint principles 
Furthermore, he conglomeration f lese quintessenees akso 
counts К the formation ofthe elementary pails and 
the forces acting between them, ss in supemiing they 
"lis concep explains the formation of matier and he forcer 
of nature on a quantum mechanical oss and directly 
explains the existence of wave particle duality. Thus ar 
‘oem, the fequency of Hah and mater () is deter 
‘ined, Фау, fom the number of constent quintes- 
елсе. This lends automatically to te fundamental equ 
Ton, derived from (1) To Ea, where n, 35 the number of 
пенала, wii lxi rely to the equeny of ol 
Tah and matr. This in fum leads directly toa Univeral 
wave eatin for mater and lii Mech (2) 
Where В is the relative фобий veloci, vis As the 
momentum, рро, len tis equation also gives the 
‘anda de-Broglie wave equation, hip in agreement with 
Surat theory and eerie: 


[0005] Using the Universal wave equation, the standard 
‘equation for special relativity. nem /(1-8) ^, derives 
Trom Печ principles. Also from these observations, а modi 
fied Dir wave equation may be derived, РУ 
fray Оа), the results of which have been recently verified 
by a paper in which the orbitals of electrons were experi- 
mentally directly visualised”, Moreover, a Tundamental 
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‘equation for general relativity can be formulated, where G is 
{he gravitational constant and т, is the given radius of 
quintessence; О-те (3) such thatthe Universal 
‘Nave equation s in direct agreement with general relativity”. 
Thus special and general relativity and quantum mechanics 
can be unified, 


[0006] From here it is possible to proceed in a number of 
‘ways; the geometric structure of the electron and he forces 
f Nate may he derived from rst principles and in rum the 
Sacs of the quarks, including the top and bottom, 
otherwise known as tut and Beauty can be seen: Moreover, 
the presence of a space-time larice results in an understand- 
ing of quantum EPR elects. By allowing a theoretical ow 
of energy through the space-time lattice it can be shown that: 
[0007] Energy is not bound by space-time 

[0008] Thus logically accounting for phenomena such as 
entanglement and quantum tunnelling Quintessence сап 
flo be used to explain, logically, the inner physics of a black 
hole, the missing mass ofthe Galaxy, the continuing expan- 
sion of he Universe, Curs inflationary theory and the Ва 
Bang. Hence, it is now possible to understand the Universe, 
including space-time, matter and he farces of nature from 
the radius, mass and vibration of a single quantity, quintes- 


[0009] With this understanding of space-time. matter and 
the forces of Nature, and in particular gravity, it is posible 
то demonstrate that the modification of gravitational fields, 
and in tum the Warping of spacetime, can be technically 
readily achieved 


[0010] Using standard equations for special relativi 
m'amo/(1-8°) ®, it сап be demonstrated that by differen- 
tially increasing the velocity of electrons, by applying a 
differential current, their mass can be increased in a specifie 

In tum by increasing the mass of electrons, by general 
ivit the number of gravitons emitted from these elc 
{tons can be modulated. By multiplying this effct using an 
'uliracentritugational device the diferential praviton emis- 
sion can be manifestly amplified. This in tum, in accordance 
‘with general relativity, will cause a change in the curvature 
of space-time. 


[ооп] This efective warping of space-time does not, of 
necessity, imply superluminal velocities, but does allow the 
creation of warp drive systems, which do not depend on the 
creation of trast by the ejection of material as used in 
current space technologies 


Part 1 Fundamental Laws of Physics 
[0012] Quintessential Mass 


Тина] The арза pii, شات‎ componen of 
n iPass comnts ho doe he тиан co 
feos of men, uum Uo suni omy одатан 
Ure reme. socks ial ase КО eodd be 
Rie iw ave e vale mvt i me The 
S me of syn) wou ten hes eng wee 
(ct mur of te ml ui Tone e tal 
Son ofan canbe ed om he mil en 
рүе А he mer of henry) 
ten hats Feng ade m ic he 
eng uiae mil hr the more Igi formi 
Sor Eam 1) Тыв he energy atn В equis 
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to the minimal energy unit; h. multiplied by the number of 
‘those minimal energy units (à). 

[0014] Taking this minimal massfenergy, it is possible to 
Show that all maner, the forces of nature and space time can 
be constructed from this single quintessential quantity: 
Moreover, using this quantity the laws of physics can be 
derived from first principles. Thus, a priori, all components 
of the physical universe, including space-time, can be con 

чой from this minimal mass component, termed quia 
essence. 

[0015] Wave Particle Duality 


[0016] 10 the presence of quintessence accounts for the 
Severe of matter amd if matier itself forms from the 
number of quintessence, then the fequency of matter and 
thus wave particle duality directly arises from fist prin- 

ciples. Specifically the wavelength of matter derives from 
{he vibration оГ quintessence from which it is constituted, 

Ths the frequency (D and in tum the wavelength of Tight 
and matter is directly equivalent to the number of quintes- 
Sences contained within t We find that the actual frequency 
Of light can be Фау derived from first principles from the 
elective mass of the photon (m. and thus by the number of 
uintesences (a) it contains. 

[0017] Thus for light conventionally 

uh 
[0018] and if E-m, and hem c^ then 

fmm 

көгө, 

E а 
[0019] ‘Thus Ве formula for the frequency of light E=hfis 
now readily explained by the observation that the frequency 
is determined quite directly from the number of quintes- 
sencas n, within the photon. 

[0020] The wavelength is thus also given by: 

enna 

[0021] We сап now show that the frequency of matter also 
has the same derivation from quintessence, as has the 
frequency of ight. The frequency of matter is again equiva- 
leat to the number of quintessences it contains, Thus the 
wave particle duality of matier Welf can be explained by its 
composition from quintessence. The amount of quimes- 
Sences contained within a electron sphere will depend on the 
number of quintessences constituting the electron and those 
passing through it as a result of jts relative velocity ^ 
(shore fase) effectively its relativistic momentum (p). The 
frequency will then be related w the total number of quin- 
essences, Thus for matter, 


p а 
[0022] Thus it is possible to derive the conventional de 


Broglie wave equation for matter from first principles. Thus, 
as havi we have: 


DN а 
[ET 


jene а 
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[0024] and as conventionally BE/c=p. then for mater 
10028] Provided that im the de Broglie equation, the 
momentum of the object is calculated using the relativistic 
mass, thus accounting for the total number of quintessences 
ın, in an object, this gives an accurate value for the wave- 
gh of matter 

[0026] Thus the wavelength of matter follows directly 
from its constituents, quintessence. As matter is made of 
quintessence, similarly о light ts frequency depends on the 
‘umber of quitessences n, within it, traveling relative to the 
speed of light, Moreover, she, underpins a fundamental 
relationship between wavelength and energy. Furthermore, 
‘hiss mathematically the same as the tern AE, giving 
а relativistic expression for the wavelength of matter, from 
‘which the relativistic equations may be directly derived 
[0027] Wave Equations 

[0028] The derivation of wave partiele duality fom fist 
principles also now allows the derivation of a modified wave 
equation for mater 

[0029] To derive his wave equation Shrodinger com- 
mencel with the de Broglie equation using momentum (p). 
For lower energies the momentum of n electron is conven- 
tionally derived from the Kinetic energy of the electron and 
the mass of the electron my. Thus conventionally: 


p ET 


10030] and conventionally, he de Broglie equation can 
sso be writen as: 

d 
[0081] Ia tura the Shrodinger wave equation directly 
derives fom the square of the above classical non relativ- 
istie term for kinet encre 


[0032] However, the Shrodinger equ 
by taking into account relativity. Thus the true values for the 
energy are given by the relativistic momentum (p). 

[0033] A fundamental relativistic wave equation for р, 
and its logical derivation may now Бе developed through the 
concept of quintessence as а fundamental constituent of 
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[0034] The amount of quintessences in the electron is 
Setermined by the number of quinessences forming the 
electron at rest, plus the amount of quintssences passing 
through i due to its relativistic velocity. which will deter- 
mine the relativistic momentum (p) of a particle. 


[0035] The frequency of matter can now be readily cal- 
culated fom fis principles to give à more accurate result 
Thus as matter is made of quintessence, similarly to ight its 
frequency is equal tothe nomber of quintesences n, within 
it. The wavelength will depend on its velocity travelling 
relative to the spool of light and thus mulipled by the 
relative velocity compared to (favi); 
[0036] Hence for mater as previously shown: 
nou EI 
[0037] And conventionally 
p 
[0038] Using these equations, we can pow, also, reformu- 
ate the Shrodinger wave equation, which has the advantage 
‘hat relativity can be treated in а quantum mechanical wa 
Thus if the wave energy of matter is defined as: 


fe REIS Ful 


[0039]. which in complex space generalises to 
дуст), E 
[0040] As the term 


lo represents tbe ground state ratio of the velocity of the 
electron to с. Thus efjevicel/137. 
[0041] Thus also 

Recibe, 
[0042]. This is thus the standard relativistic equation ых 
Dirac was able to construct from the Shmdinger wave 
equation. This relativistic equation can be derived from the 
modified wave equation. This takes into account the relative 
mass energy which the quintessential wave equation con- 
tains, 
[0043] Where importantly the tenn [n is the mass m, 
multiplied by the ratio oF the relative velocity to Б fave, 


And the tem а is also essentially the relative velocity of the 
сата. 


[0044] The Dirac equation was an empirical formula 
Which worked mathematically, nevertheless even Dirue 
admitted it was not logically understood. The importance of 
these equations is that hey show that the existence of 
quintessence allows the waveparticle duality of matr to be 
explained and mathematically derived fom fis principles, 
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‘Ts the frequency of matter or even light is simply deter- 
mined by the number of quintessences it contains. 


[0045] Indeed, a recent publication in Nature has sug- 
gested that the direct visualisation of the orbitals of electrons 
Shows that these are in very close agreement with theory. 
However, there is a significant departare from theory, in the 
interstitial molecular regions, suggesting that the higher 
Velocities of the electrons obey the modified Dirac equation. 
‘Thus these orbitals were in keeping with the modified Dirac 
equation, which itself may be derived from the wave oqua- 
tion above, loh 

[0046] The Shrodinger wave equation: 
the comet values until v approaches с. Шей the Shmd- 
inger equation will give similar answers as that derived from 
‘equation, under most experimental conditions. 


[0047] However, equation 2 and йв derivative may have 
advantages over standard Shrodinger theory with relativistic 
speeds. Furthermore. equation 2, conceptually shows that 
the wave particle duality af matter derives from the principle 
thar the requency of matter is directly equal o the number 
of quimessences it contains, Importantly it also mathemati- 

Sally allows relativity and quantum mechanics ta be united. 


[0048] With vec, the modified Dirac equation will yield 
more accurate results. particularly compared with the Sehro- 
dinger equation. We also find that the equation 5с фЕ is 
equivalent to the de Broglie wave equation, 2h. provided 
we use the relativistic mass in the de Broglie equation. 
Given this, these equations yield accurate experimental 
results. 


[0049] Thus we find that the modified formulation of de 
Broglie wave equation е Teads directly to а modified 
Dirac relativistic wave equation and is supported by recent 
experiments which measure the wavelength of matter and 
demonstrate the electron orbitals experimentally from these 
wave equations for matter. 


[0050] Wave Particle Duality and Relativity 


ISI]. From here it is possible to proceed in several ways 
‘sing the relativistic wave equation. 1 s apparent that the 
reintroduction of the tenn for relative velocity into the wave 
equations will enable the reintroduction of special relativity 
into quantum mechanics, In particular we should now be 
ble to derive the tem 


№-= 
vez 


as a special case of quantum mechanics. 
10082] Thus if 
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[0053] Thus this derivation now allows relativity as a 
universal case of the quintessential wave nature of maner. 


[0054] The original premises on which special relativity 
Nas based were: that the speed of light is a constant and that 
all observers are equal, AS the spec ol light has dimensions 
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‘of length and time but not apparently of mass, the relativistic 
change in mass is not accounted for. Using quintessence 
logically and directly accounts for the relativistic. mass 
changes 

[0055] Moreover relativity can be derived from the de 
Broglie equation, and visa versa, dimelly, us linking. 
slay and ешип mechan by taking imo account he 
existence of quintessence mass. 


[0056] Hence, И is now possible to derive the relativistic 
‘equations for mass and ia Tur for space and time from the 
quintessential wave equation, thus deriving special relativity 
as а universal case of quantum mechanics and thus uniting 
special relativity and quantum mechanics. This now allows 
а further understanding of the nature of space-time. 


Ios) 


[0058] The understanding of the tue nature of spacetime 
amd how it is formulated in three dimensions of real space is 
crucial. To simply assume that spacetime exists, and thence 
‘otto question the nature of that oxistence, denies a deeper 
“understanding of the universe. 


[0059] In order 10 understand the nature of spacetime 
‘itself, at the quantam level a further look a the mature light 
and the photon is necessary. Since Einstein's description of 
Tight as a particle (lhe photon) and the description of the 
photoelectric eflct, the standard picture of light as simply a 
Nave сап, no longer be applied. If light was to exist as a 
photon, it could not exist in one dimension, as ordinary 
‘waves do, it would need to be three dimensional, with the 
addition of ime. Let us suppose, in this case, that a photon 
Js a three dimensional helical singlet of light, travelling in 
the x vector, and spinning around the x-axis. Conventionally 
{his ringlet has a radius, eh, The ringlet tell would be 
‘Vibrating in е у and 2 vectors. The vectors x, у and 2 would 
represent tbe photon, the substance of which. would be 
travelling in the x direction and oscillating in the y and 2 
vectors, which would represent oscillatory energy. This in 
{um would allow ito act as а wave, and create oscillatory 
electromagnetic fields. 


[0060] It is important to re-examine space-time itsel! in 
This Бам, this would have one directional vector with two 
vector dimensions of energy. ane of capacitance and one of 
electrical permeability, thus accounting for the well known 
constants of free space; Ве pennitivty of fee space (в) 
and the permeability of free space (jj) respectively. The 
Vector dimension of direction x, would be the direction of 
travel and those "quintesencer" travelling in an ourwardly 
direction would account for none other than the expansion of 
the universe. Three of these quintessences would naturally 
constitute three dimensional visible space-time. These con. 

stituents of space-time Would interact with the generations 
fof the other vector dimensions reciprocally. Thus one quin- 

essence would sweep out one vector of permeability and 
опе vector of permitivity, through which the other two 
intessences could travel, and vica vera, creating a three 
dimensional space-time late 


[0061] The perminivity of ive spaces (e) which is equiva- 
ent to capacitance, would as with capacitance plates, be 
determined by the effective separation between quintes- 
а The permeability of ioc space (д) iin fct a foco, 
measured as 4x10” МАР. would result from the force 
produced by the vibration of quintessence and would be 


The Space-Time Lattice 
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dependent on the density of quintessence. Hence these two 
parameters would be reciprocal and thus the product of these 
{wo would therefore be a constant, whichis recognised as 
none other than the sped of light. 


[0062] This spacetime lattice would in effect be created by 
quintessences travelling in all directions with a speed of © 
within the late. The quintessence of the space time lattice 
would in effect produce a вопас ether. A non-tlic ether 
is fully compatible with special and general relativity, 
Indeed such an ether explains how space time can be curved 
as in general relativity. Furthermore, the existence of a 
nonstanic ether, was espoused by Einstein in his University 
of Leyden lecture on general relativity of May 5, 1920. In 
Einstein's own words 


[0063] “According to the general theory of relativity space 
without ether is unthinkable." 


[0064] Recent evidence from a number of sources now 
Strongly support the presence of this non-static ether, in the 
form of quintessence. An editorial from a major journal 
states "combined with other observations such ав those of 
distant Supernova, the ОМАР results corroborate the pre- 
‘ling theory of inflation with the twist that the Universe is 
‘only one third matter (both ordinary and dark) and two thirds 
quintessence, а form of energy possibly inherent in empty 
space” 

[0065] If we take into account the existence of quintes- 
Sence and as such a three dimensional space-time lattice, 
matter which is intrinsically made of constituents of change 
wouid interact with this lattice 10 produce the effects of 
mas. Mass would be perceived as а result of matier (whose 
constituent particles appear to contain charge) interacting 
‘with this lattice directly due to the inhibition of motion by 
the latices electrical permeability and permittivity vecors, 
which would form the existence of complex space. These 
quintessences would in the direction inthe у and 7 Vectors 
produce small vibrations ofthe order of the Planek length 
(10 "my, whilst passing through the vectors of permeability 
and pernitivty, thus producing the effets of mass. 


[0066] The vibration would endow quintessence itself a 
(non rest) mass m, equivalent, to the minimal mass of 


[0067] The presence and magnitude of Planck's constant 
(0 and especially the speed of light (c) is thus explained. 
Indeed, the speed of light 


is not in itself a fundamental quantity 


Apr. 6, 2006 


[0068] As the energy equivalence formula is Eee? the 
minimal mass of a single quintessence, would thus be the 
inima mass, he hence again: 
m—— a» 
[0069] Iis postulated by general relativity that the shape 
of space time cll can be altered, indeed the presence of the 
space time lattice now allows this o be altered by altering 
the density of quintessence. It is further clear thar if quin- 
essences underly the structure of tbe space-time krtice, they 
may also under the structure of maner isa 
[0070] With regards а single quintessence, this passing 
through an energy vector of the space-time ltce would 
appear as a vibrating string. In a similar way to string theory, 
the conglomeration of these quintessences would produce 
the constituents of ordinary matter. Thus the general equa- 
tion forthe number of quintessences (n,) in an object of 
mass (m) would be 


[0071] The mass of the electron (m,) for example, would 
be directly determined by the number of quintessence in the 
electron, multiplied by the mass of quintessence. 


[0072] Quintessence and Complex Space 


[0073] Quintessence is postulated о constitute the funda- 
mental nature of space-time. Three quintescaces each tav- 
ling in their respective x vectors at 90" to cach other would 
create three dimensional real space-time. These quintes- 
sences would in the direction in their respective y and 2 
Sectors produce small vibrations ofthe order of the Planck 
length (1077 m) this would create the vector dimensions of 
permeability and permittivity. The result would give space- 
"ime 9 dimensions of space as in superstring theory. How- 
ever, unlike superstring theory the six hidden dimensions 
would not be “curled up so as io be so small as lo be 
Ганы” these six dimensions would be present in complex 
space. Thus, only three of these dimensions would represent 
ordinary three dimensional particulate space me i. three 
dimensional objets. The other six dimensions produced by 
the vibrations of quintessence would form complex space. 


[0074] The mathematics of complex space, using imagi- 
мшу V-1 or O) umber, is assumed in the standard formu- 
lation of the Shrodinger wave equation, Thus the presence of 
complex space is an integral part of quantum mechanics 


е 


[0075] The mathematics of complex space is also an 
‘essential and integral рап of the principles and application 
of modern electronic and control engineering. Indeed it has 
been well recognised Tor some time that cach direction 
vector in electronic engineering can. be associated with 
complex vectors 


[0076] As this complex space consists of the vector 
penmitivity and permeability it would only be “feli” by 
Charged particles as im the electron. Nevertheless, as all 
particles are fundamentally composed of charged particles 


of 
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the effects of complex space would be felt by endowing 
‘hese particles with mass and in tum Kinetic energy. 
[0077] In conventional complex space, а 2 dimensional 
Caneslan Argand diagram is mathematically used. However, 
їп order to formulate the equations for particles а three 
dimensional Argand diagram is essential. This will have 
‘roe dimensional vectors, one real vector and two imagi- 
nary vectors. Three of these diagrams will be required to 
fully describe the nature of particles, cach with a rel vector 
in the x, y and z vecors, respectively. Nevertheless, in the 
instance below the real vector is The x vector and the two 
imaginary vectors are given by (2) 

[0078] The Three Dimensional Argand Diagram 

[0079] The beauty ofa three dimensional Argand diagram 
is that de complex conjugate (e. the mirror image which 
confers mathematical reality on the coordinates) s formed 
by the value of the minus coordinate in the other complex 
‘evar dimension Thus he complex conjugate of ("+ 
ео Зь), These two sums when 
lici nue give a fel шег койшо. 

[0080] Furthermore it is clear that nine dimensions of 
Spacetime are necessary in the general relativistic equations. 
By including complex space we thereby create the nine 
dimensional spacial metritensor and the metic energy 
ensor of mater necessary for computations for general 
relativity From here we can begin 10 understand the tue 
Stricture of matter. 

[0081] Energy and the Space-Time Lattice 

[0082] The presence of numerous experimental daa for 
{quantum tunnelling, and indeed the recent observations by 
Nicholas Gisin. on the entanglement of distant photons now 
eurns us to EPR experiments, 

[0083] Using the quintessential modification of the de 
Broglie wave equation, gives us ап insight into these tele- 
poration and EPR effects. 


[ooga] As 
atone a 
po on 


[0085] Importantly, as indicated by equation (2b), energy 
having no quintessence; would have a wavelength olii 
iy. Specifically pure energy containing по quintesences, 
would have а lambda of infinity. According 10 quantum 
mechanics an infinite wavelength would result n the prob 
ability of that energy being anywhere. As energy ibel har 
то electrical change И would not be impeded by the permit- 
tivity and permeability of the three dimensional space-time 
atico. Moreover, energy would not be detectable in three 
dimensional space-time, unless И interacted with matier, as 
in the EPR experiments. Indeed, energy is not observed 
‘when not bound to any form of mass or particle. Thus 
equation 9d, takes us 1o our original assertion 


[0086] Energy is Not Bound by the Space-Time Lanice 


[0087] Thus as the EPR experiments suggest the exis 
fence of energy separate from matier and thus separate from 
the thre dimensional space-time асе, it is interesting to 
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find that experiment suggests the existence of free energy in 
‘continuum separate Trom space time o produce the effects 
‘of quantum teleportation 
10088] This is not, however, teleportation across an addi- 
tional dimension, this is a tem to describe im partially 
amiliar terms the dissociation of energy from the three 
dimensional space-time ийсе. As time is inextricably 
linked to each dimension of space, the ойго; of energy 
"would be inextricably linked to the events, such as the 
creation of virtual particles, we se interacting within space 
[0089] 1 unlikely that observers have any direct day to 
day experince to explain quantum events. Nevertheless, 
"quantum physics may have piven us а window into the 
hitherto hidden workings of the Universe. Thereby, the 
mystery of the uniformity of the Universe, across distances 
‘which tbe speed of light could not apparently traverse. is 
readily explained by the fact that the Iree energy contained 
їп the Univers isnot bound by the space-time lattice. 
[0090] Inthe case of light, due to the exceedingly small 
masses involved there would be relatively easy exchange of 
matter with fee energy within a photon. This would make 
the photon the ideal experimental tool to look for energy 
‘which is not bound by mater and in tum energy which is not 
bound in space-time. Indeed, very recently Furasawa et à 
ave reported to have observed the transference of energy аз 
photons from A to B, without those photons traversing 
Space-time. This finding which has been supported using 
other experimental techniques, is very important as it sug- 
gests the existence of such a quantum continuum, 
[0091] We have already seen strong experimental data 
using photons, atomic spins and other daa for quantum 
teleportation which have recently been published which 
support hese findings. According to the above equations the 
teleportation would vary in a predictable fashion, as with 
photons, im line with the wavelength of the light used, 
relative о the size of vibration of quintessence. Аз regards 
iter. the results do confirm thatthe effect of quantum 
is indeed dependant on the wavelength of matier 
and the size of dat matier 


Dori II Paricle Physics 
[0092] Electron Structure 

[0093] Understanding the electon is fundamental to the 
understanding of the elementary particles. The hidden nature 
of the electron may recently have been revealed through 
observations by Horst Stormer, Daniel Tsui and Robert 
Laughlin for which a Nobel prize has recently been awarded. 
"They describe a quasi electron particle of charge Ye. This 
has been described ona quantum basis as a vortex of energy, 
bound as а quasi particle in one dimension x, but not bound 
in the other two dimensions y and 2, allowing dispersion in 
spacetime as a vortex. What is more intriguing are the 
experimental conditions in which this occurs. First of all а 
wo dimensional electron gas is created and held between 
two capacitance plates. A magnetic force is then applied in 
the remaining dimension, virwally creating a one dimen- 
sional passage through which only а quasi electron appears 
to be able to pass, 


[0094] Given the presence of charge of e, then three of 
these quasi electrons could form an entre electron in three 
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dimensional visible space time. Nevertheless, each would 
Dave energy and hence а wave funcion which would be 
‘other vectors. This electron could thus follow 
fhe probability functions as described by the Shrodiager 
wave equation for w (otherwise termed as "essence" by 
Shrodinger) 
[0095] Ifthe mass of the electron (m) is constituted ftom 
quintessence, using the formula: 


peee 
[0096] Then an electron would be constituted ftom: 


SIM Rise НЕН 
iar e 1 


(0097) Thus taking iato acount the mass-energy content 
of quintessence (а) tis independently posible i derive 
ihe magnitude ofthe charge оГ an coton (c wing the 
folowing son 


tz 


[0098] This is in close agreement with the experimentally 
observed charge on the electron of L602x10 7 C. 

[0099] Interestingly substituting пользе? in the above 
‘equation we have: 


[= ^ 
v6) 
[oo] ти can ls be writen as 


vile 


[0101] Equation (6) as a number of very special impli- 
cations, if re-examined, fil thee of these quasi electron 
spheres appear to be required 10 constitute the charge of the 
Заки, More inguinal, it indicates that the charge is 
related to the volume ofa sphere with an apparent radius of 
© Thirdly й indicates that the square of the charge of an 
electron (e) is proportional to the permittivity of fee space 
(о). The charge given from equation (3) is in close agree- 
ment with the measured charge of the electron. Furthermore 
а more exact value lor the charge of the electron (to seven 
decimal places) can be deduced hy taking into account the 
gravitational feel of the Earth (see Gravity and the Charge 
of the Electron). Furthermore the charge of the electron (6) 
San now be derived from first principles. Thus, equation (3) 
corroborates the evidence that the clcrn is indeed com- 
posed of throe quasi electrons in keeping with recent experi- 
mental findings. 
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[0102] The significance ofthe electron, composed of three 
spheres each with a radius of c, is not immediately clear, but 
‘can be understood ifthe frequency of rotation of the electron 
3s taken into account. Thus if the diameter of the electron 
was approximately 107^ m, then its spin would need to be 


m approx. eq. 10° eycleslsee. Thus given a very high rotation 
mane an electron could have an effective radius of Lc and still 
occupy subatomic sizes. Indeed these observations might be 
used to estimate the rate of rotation ofthe quasi electron and 
Ж size (See Appendix 1). 


[0103] With regards а single quintessence, this passing 
through an energy vector of the spacetime ое would 
appear as a vibrating string Ina similar way to string theory, 
the conglomeration of these quintessences would produce 
the constituents of ordinary mater The electron, for 
example, would be constituted from approximately 1.238% 
10? quintesenees 


[0104] The dimensions of the equation for the electron can 
be readily resolved by considering cach of the three vector 
dimensions, The exact dimensions of the equation now o be 
considered in the Tight of the nature of space-time itself. 
These dimensional equations help explain the nature of 
matter. Indeed the equation for the electron may be neces- 
sary for the full understanding of gravity 


[0105] Complex Space and Electron Structure 


[0106] The presence of complex space also now further 
‘explains the conformation of the electron, and its formula- 
‘ion at the quantum level, and the presence of particles, 
араб and their spin up and spin down characteris- 


[0107] Indeed the short form equation for the charge of the 
electron (-e) can now be rewritten as а metric tensor with 
throe dimensions in real space and six in complex space 


[0108] Thus if throe of the x, y and z vectors are in real 
space and six vecors in complex space, where c is be speed 
‘of light in the real space vector, is the speed of light in the 
complex vector and cs the complex conjugate of thus 
the electron can be mathematically represented by the equa- 
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[0109] Which now elegantly gives the eal number solu- 
tion 


[0110] Where ecc, is given as the permittivity of free 
pace for a single qiesielacron Equation 4 represents a 
"complex" tensor 


[O11] Whilst the two dimensional Argand diagram has 
four quadrants, the three dimensional Argand diagram has 
eight cubic sectors Two o these eubie sectors are diametric 
opposites and can represent "eal" particulate objects, These 
have the primary coordinates x, y, =z; as in the electron 

the real vector x now 
having a minus sign. These two “real” cubic sectors, there- 
fore, mathematically represent particles and their anti-par- 
tices 


[0112] The mathematical presence of the two primary 
diagonal mirror images (x, v, -Zand =x, - 2) now allow the 
introduction of the concept of antiparticies. This extension 
of he maths into a three dimensional Argand diagram thus 
results in the automatic formulation of the maths of anti- 
particles. Thus he charge of te positron (о) is formulated 
by the shortened form equation, where the real vectors now 
each have the minus sign, and therefore exist in the x, ~Y, 
‘sector of the three dimensional Argand diagram. 


[биз] The three dimensional Argand diagram also 
accounts for chirality and indeed the up and down spin of the 
Асало, There are two other “real” primary coordinates in 
the Argand diagram, these are themselves the partial mirror 
images of the above coordinates (Le. x, -у. z and -x y. =Z) 
In particular the y axis is of the opposite sign, thus in 
particles the y axis i in the downward direction, to form 
own spin particles and in anti-partic€es in the up direction, 
"o fom the antiparticle The up spin electron is given by eq. 
Sand hence the down spin electron (-e 3) is given by the 
equation 


me f(a. nas 


sep 


[шы] Thus the three dimensional Argand diagram 
accounts directly for the presence of antiparicles and the 
Spin up and spin down particles seen im nature. Ir also 
accounts for the necessity ofthe electron to form a square 
"oot spherical object, as complex space depends on V-1, 
Otherwise known as j. 
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[O15] Electron Pairing and Superconductivity 
16116], As the quinessences making up the electron are in 
з square roo conformation, each of these quis electrons 
would have а tendancy o pair to form an entire sphere 


[0117] "The square root sphere structure or electrons with 
up and down spins cam now superimpose fo produce а 
complete sphere of varying extents, This produces electron 
pining as seon at the atomic and molecular levels. К also 
acount for the Pauli exclusion principle. This pairing thus 
accounts for the reactivity of the valence electrons and the 
electron probability densities, which ntum accounts for the 
existence of chemistry. 


[0118] Furthermore, it is possible to account directly for 
Superconductivity from fist principles. For if both the 
complex and real vectors of the electron combine com- 
pletely, the product of an up and down spin electron form a 
perfect superimposed sphere with radius e, with a charge ОГ 


SOx с, denoted hy the formula: 
[0119] As with standard superconducting theory, supe 
conductivity can be explained hy the formation of “Cooper 


electron pairs, where е electrons are forced to pair by the 
Presence of positive crystal charge in particular formation, at 
Supercooled temperatures: In addition the electron pair now 
Torms a stable entity whose angular momentum cancels 


10120) It additionally becomes clear that the charge af two 
Separate electrons e) 3.2410" C, but the charge of the 
combined electrons (e) is 2.59x10^" C. This electron pair 
this appears to have 19 orders of magnitude less charge tham 
the electron and in tum 19 orders of magnitud let resis- 
tance. Iis this effective reduction im chage and in mm 
resistance, which may account for superconductivity. When 
Observed directly any electrical interaction with the Cooper 
electron pair will, however, result in the release of the fll 
charge ofboth electrons, зо that the full electrical charge put 
{wll be equal to that coming out of the apparatus 


pn] The 


[0122] Intrviginty from ош knowledge of the electron we 
can further define the term alpha, the fine structure con- 
Stant; from the structure of the electron. Thus as the standard 
Vom 


ne Structure Constant 


substituting the tem 
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[0123] For brevity we may represent the quasi electron 
Structure as (47350: to signif its threefold symmetry, 
p" 


E 


[0124] Indicating that the fine structure constant of the 
Асало (a) is indeed related to йз dimensional structure. 
‘Again taking into account the effects of gravity the fine 
structure constant can be derived rom [ni principles to nine 
decimal places (see Gravity and the Charge ofthe Electron). 


[0125] Fundamental Forces and Particle Биче 


[0126] In onder to understand the fundamental forces and 
the nature of fundamental particles, an overview is required 
Thus, there are three major forces: strong, electroweak and. 
gravity. each mediated by thee force particles the gluon, 
Photon and graviton respectively. These in tum, influence 
шее types of particle, the quark, lepton, and by general 
relativity space time itself. Each of these are composed of 
particles with multiples o charge of %, which are them- 
Selves in three generations, and are present in throe dimen- 
Sions of real space. is important that a comprehensive view 
Of nature explains this threefold symmetry: 


[0127] Using the Standard Model of particles, it is well 
accepted there exist quark partiele charges of ~, -7+ and 
and #3 in quarks and amiquarks. Given that each 
particle is made up of three quarks the presence of these 
Fractional charges support the association of the fractional 
charges im this way lo form three dimensional charged 
particles, In stable particles cach of the three quarks would 
have a vector in one dimension, giving the three quarks 
together an existence in thee dimensional visible space 
time. The particles that bind the quarks (gluons) are them- 
selves required, in stable particles, to have thee different 
color charges, one color in cach dimension, for the particle 
"o exist in three dimensional space-time. Furthermore, there 
are three generations of quarks (and indeed leptons} 


[0128] The Standard Model (or a modification of this) and 
in particular the observation of quarks and indeed quasi 
сото with fractional charge of ¥; and % in both cases, 
indicates that particles are constituted from the equivalent of 
three of these quasi particles o form an electron and quarks 
то form baryons In the normal three dimensions the energy 
‘would be carried by ihe particle, However, because cach 
particle is constituted of three quasi particles and in cach 
Quasi particle or quark one visible dimension would be the 
direction vector, in the other two hidden dimensions ofeach 
vector the waves would carry energy. Thus each particle 
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would be associated with vibration. which would account 
for wave particle duality and Heisenberg’s uncertainty prin- 
ciple in three dimensional visible space-time. 


[0129] These observations led us directly to the previous 
postulate that the structure of the electron is composed of 
none other than three (root) spheres, and that this equation 
‘Tor the electron allows the determination of the charge of the 
electo from first principles, thus: 


Tun 
[0130] In ston the mass of the proton (my) can be 


directly calculated from the ratio of the mass (m. of the 
electron, given by the equation: 


[0131] Strictly we should write, 


which is much more elegant, 


[0132] Which now gives 


[0133] This is in very close agreement with the experi- 
mentally derived ratio of the proton to lecta masses 
which is also; 5446210 


[0134] Thus the correlation factor between theory and 
‘experiment has а maximum error «0.00001 


[0135] If we combine equation 3: 


di 


and equation 13: 
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the positive charge of the proton (s) is given by: 


Б 


pc 


S 


[0136] The stable nuclear proton conformation can thus be 
represented by he short form equation: 


ger aa 


[0137] This forms a stable 3 conformation as with the 
Sable electron structure. 


[0138] Importantly the term (2^2) is the 90° solution to 
the Shrodinger wave equation for an electron confined in a 
space with radius c. 


[0139] Thus the standard equation for an electron confined 
in a one dimensional box is given by 


[0140] If the one dimensional box has a length 2L the 
‘quantum amplitude (A) can only be non zero between xe 
and X-2L and the standard solution for the amplitude is 
none other than: 


[0141] Thus in one dimension the standard solution to the 
Shrodinger wave equation i 
— 

[0142] Thus not only is the electron charge derived from 
he equation for ree spheres each with a radius of (eq. 3); 
but the proton mass and charge can also be derived Trom the 
standard solution to the Shrodinger wave equation for a an 
electron confined in а space of radius c. 


[0145]. The term (c^?) itself would thus most logically 
represent the gluon which is present in the proton, These 
gluons would bind the quasi electrons together o fom the 
Fundamental particles 


[0144] The masses of all the known particles, including 
the up and down quarks, the W boson, the muon, charm, 
strange the tavon, truth and beauty can thus also be derived 
fiom first principles in this fasion, and have the quasi 
‘electron as their Basic constituent particle (see Appendix 1) 


[0145] Thus the structure of the moon (0) con also be 
derived from the ratio of the mass of the electron (m,) and 
the mass af the muon (n): 


[0146] Where the charge of the muon is in this equation 
equivalent to that of the electron e. In this case (c вап 
be considered to represent a specific high energy photon. 
‘Thos the structure of the mon, writen їп short form is: 
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[0147] Moreover the structure of the tauon can be calc 
Jated from the rto ofthe mass of the electron and that of 
the Tanon (1.79 Mev); 


Thus 


[0149] As the charge of the anon is equivalent to the 

charge of the electron, hence the structure ofthe Tauon is 

given by the shove equation 
pn 

[0150] This equation accurately predicts the charge 1: 

and mass of the Tauon (1.78 Ge). Thus the structure of 

the Tauon can in short form be given by the equation 
€— 


[0151] Furthermore а more exact value for the mass of the 
‘muon and tan can be deduced by taking into account the 
gravitational field of the Earth in a similar way to identifying 
the exact charge of the electron. In addition it may he 
necessary to take into account a possible mass value of the 
типо to arrive at a precisely accurate mass value of the 
muon and tation, Nevertheless, the mathematical proof of 
these short form equations lies in the fct that they can very 
closely identify the charge and the masses of these particles, 
from fist principles, as in equations. 

10182] Overall the mathematical geometrical sucture of 
ll the particles can be derived from the quasi electron, 
‘which is in tum derived from quintessence. Thus, the short 
form panicle structures сап now be derived Bom first 
principles. This inches the quasi electron (qe) and electron 
(е), from whieh the quarks (u.d) and in tarn the stable proton 
(P) and stable neutron (п) and aipha particle (a) respectively 
are derived, The general structure of the force carrying 
bosons the photon. (g) and the gluon (7) and the intermediate 
vector boson (W) can be given. It will also intriguingly be 
possible to derive, according to their generation, the sirae- 
ture of the strange (5) charm (c) beauty ( or bottom) and 
ruth (tor op) quarks directly from the structure of the muon 
(0) and Tiwon (x) respectively: 

[0153] Using the term Gs?) where, / represents 
the charge of the quasi electron, we find 


[шм] 1s Generation: 
ЕТА 
oar o» 


[0156] 3nd Generation 
puis] 


Paricle Gluons (8) 
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00158] Particle Photons (gamma): 
exem Em 


[0159] Intermedi 


te Vector Boson (W=: 


[0160] 
19160] Stable” Neuton: 
Stable * Neuron: 


* Suble mcleonic neutron and proton conformations differ 
slightly from the Standard Model, this is due to the sharing 
fof quasi electron and quasi positron particles within the 
nucleus, which allows stabalisation of these particles by the 
formation of stable 3x3 structures. The Standard conforma- 
tions which describe non-nueleonie neutrons and protons are 
additionally given in Appendix 1 


10162] Alpha particle (а 


ТЕРА 
ааа rab 
ТЕТЫ 


mI 


[0163] The mathematical proof for these structures and 
heir decay mechanisms is lengthy and is thus fully con- 
tained in Appendix 1. АП the particle strictures are acc: 
тиу mathematically defined by the masses of these par- 
ticles 


[0164] The structure ofthese particles all contain the quasi 
electron and thus the metric tensor structure necessary in the 
formulation of the gravitational equations is sustained. The 
respective forces created by the gluon and the photon are 
important as they tell us the behaviour of matter and also 
ead to the likely structure of the graviton 


10168] Particle Spin and Size 


[0166] Thesigniticanee of the electron, composed of three 
spheres each with а radius of Lc, is not immediately clear, 
but сап be understood if the frequency of rotation of the 
‘electron is also taken into account Knowing the structure of 
{he electron bas led us to deduce its charge and thus may lead 
us estimate its size and spin, Thus these observations might 
be used to calculate the radius and rate of rotation of the 
Кеч 
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[0167] Let us suppose, that nature is truly beautiful, and 
{hat the radius of the Tondamental quasi electron is indeed 
1e, and in turn the radius was balanced by the velocity of 
rotation 2x/c. This can be directly confirmed mathematically 
by taking into account the known spin of the electoa, lj. 
‘Thus the etal spin of the electron тау be calculated form 
the known energy of the spin, 


[0168] The radius of the electron is not up till now known, 
bul the radius of a quark has been estimated, and this is the 
табан derived fom deep inelastic collisions of the proton. 
These estimates reveal а radius af approx. 1-1. 18X10" m 
This value may be used to assist in confirming the spin of the 
proton in revolutions per see. (revs) and in tarn the spin and 
Size o ihe electron. Firstly we may proceed to estimate the 
spin of the proton. Thus as heft (Joulesxsec) and hel 
Fat Qoulesssoc) then the spin: 


[0169] As F-ma, where n, and: 
the proton, then 


[0170] The actual distance (d) traveled in a circle of half 
nteger spin in 1 second is: revsar, thus: 


the mass of| 


[0171] Hence 
d 
[0172] Taking the effective mass the proton as 1.67265 


10777 kg, then the rate of spin ofthe proton in revolutions! 


[0173] From the frequency of the specifie rotation of the 
proton, given the half integer spin associated with the 
proton, we can thus mathematically confirm the relationship 
елке the radius of a particle and its spin 


[0174] Furthermore, the fundamental radius of He soon in 
geometrie structure the quasi electron, is also reflected in the 
‘tation пие and radius fr the proton. thus as above licel 
теуз=1 КОТ m. Moreover this means the actual half 
integer velocity of rotation is none other tban 2ле in 
metreslsee. Зо that the particle js in harmonic balance. 


[BITS] Using the fundamental formula ger, it is 
possible to obtain accurate estimates of the radius and spin 
Tates of the electron, or indeed any particle, using the same 
principle of harmonic balance. Using the formula: 


d 


[0176] 1t appears there are two unknowns, the radius ifthe 
‘electron and its revolution rate, however, in accordance with 
the equation, гелеу, which gives the revolution mte of 
the proton, the same principle may also be used for the 
electron, by substituting г, ууу, such that: 


(€ en 


[0177] Taking the mass of the electron 9.100382410 
ke, the rae of revolution of the electron i 
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[0178] Which gives a predicted radius of the electron as 
[0179] So the half integer rotation velocity (амали) is 
ct for the electron in keeping with the harmonic balance 
of the electron. 


[0180] The same principle may be used to obtain an 
accurate estimate of the spin and radius of the muon, or any 
Other particle. Using the above formula 

— E 
[0181] Then as the mass of he muon js 1882341077 kg 
then бе revs of the muon fi-5 07051077 cycles/sec and the 
radius , is thus 1316x107 m. 


[0182]. Its now possible to begin to explain how the muon 
and the other subatomic panicles are formed. If a quasi 
electron is complexed with another structure the 

"etr structure needs to m 

frequency of rotation would ned to match geometries 
ture with which the quasi electron was complexed 


[0183] Intriguingly we find asymptotic convergence for 
the formulas for frequency and mass occurs, when the 
geometrie structure complexed with the quasi electron has 
the structure represented by (ve) [giving the frequency 
divided by vo, because the single integer spin ofthe fore 
carrying particles compares to a half integer spin for the 
moon], So that 

ipaa, 
[0184] When the табо of the masses of the electron (m) 
and muon (m,) are related, such that 
[0185] Indeed we find that (allowing fr the neutrino) this 
Tatio is very close to the actual ratio of the mass of the 
сов to the mass of the muon, determined experimen- 
‘ally. 
[0186] Furthermore, we have seen that these geometrie 
Structures, representing harmonics of the spoed of Tight, 
which either match the frequency or the amplitude of 
vibration of the quasi electron, mathematically define the 
‘masses the particles and the fundamental forces of Nature. 


Part Ш. Quantum Gravity 


[0187] Quantum General Relativity 
[0188] Given the overall energy “complex” energy tensor 
Structure of the electron and the metri tensor, assumed in 
general relativity, the quantum nature of gravity itself can 
now be explored. The spherical complex tensor for he 
lectron and the positon give the mathematical quantum 
Stricture and energy tensor lor all the other particles. 
‘Together with the time dimension these nine space dimen- 
sions account for the 10 parameters present in the metric 
tensor necessary to formulate the equations for gravity using. 
Riemann geometry and thus forms the basis of quantum 
gravity. Intriguingly the meti tensor at each point in space 
lume is required to consist of а collection of ten numbers, 
Consequently; ten dimensional space-time hypotheses, such 
as his or supesring theory, do automaticaly yield general 
relativi 


[0189] Furthermore, the mathematical representation of 
the graviton and the gravitational constant may be directly 


12 
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estimated from the knowledge of the mass and radius of 
quintessence, Thence, the force of the vibrations of quia- 
essence lad directly to quantum gravity. 


[0190] The radius of quintessence should be approxi 
mately in keeping with the Planck leng estimate (0, which 
Js conventionally derived fom the standard dimensional 
equation: 


[0191] Given the nine spacial parameters present in the 
meric tensor, used in general relativity we find that the 
actual formula for к is mathematically in agreement with 
theory when: 

[0192] This again support the 9 dimensional view of 
space and the size of the Vibrations of quintessence can thus 
Be estimated, 


[0193] This value is in agreement with the Planck length. 
Indood if the above equation is correct then we find that we 
сап derive the standard equation for the general relativistic 
increase in radius, #, (eq. 34) directly rom fist principles 
and amive at а more fundamental equation for quantum 
any As 


[0194] Ву substituting eq, 33) into equation 34, a funda- 
mental relationship between F and M is obtained. 


ego? hob 


[0195] And substiuting the quintessential equation, 
Den (eq, 1) then: 


[0196] Hence the ratio ofthe change in radius to that of the 
radius of quintessence squared, is proportional, by а factor 
f e tothe ratio of the mass M of an object to that of the 
mass of quintessence, effectively the number of quintes- 
fences, Thus the change in radius, P due 10 gravitation, is 
related to none other than the ratio of the mass and radios of 
fan object to the mass and the square of the radius of 
quintessence, Thus again the gravitational change in radius 
is directly related to the number of quitessences 


[0197] Naturally, this would be exactly what would be 
ogically expected if quintessence, like the equation Tor the 
‘charge of the electron (ea 6) Torms ftom a root sphere. Thus 
the change in spacial radius of a normal sphere is dependant 
оп the square of the quintessential radius. 


[0198] This increase in apparent radius represents none 
‘ther than the (gravitational) binding energy for quintes- 


[0199] The meaning of the above dimensional equation 
(33) might itself be further understood by substiting the 
mass of quintessence (where m hl) ino the equation. 
Thus in nine dimensions the gravitational constant (G) may 
be more logically given as, 


[0200] Where ле is the cross sectional area of quintes- 
Senee and m, is the effective mass of quintessence, and thus 
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(anim) represent the fective mass per nit area which 
ueste err. This equation mest 

[0201] From tis we may dive the stand gene 
ausi relationship forth apparct change ia ais (P) 
Around a mass (M), Trom an understanding af the mass my 
nl ber we аа As mM, then 


[n2] Then if 


[0205] thus directly substituting for n, in eq. 38: 

rene ES 
[0204] The importance of this is that the gravitational 
change їп radius now logically derives rom equation 36, 
"which describes the gravitational force as resulting directly 
from the mass of quintessence exerted/per unit area of 
quintessence. 


[0205] Thus equation 34 is the conventional equation for 
the general relativistic increase in radius (P) in à gravito- 
ional el, which is here derived from the underlying nature 
of quintessence. Thus the gravitational constant is derived 
from the mass and radius of vibration squared of quintes- 
sence from first principles. 
[0206] Indeed it is apparent that a more fundamental 
equation for gravitation now exists, for equation (39) i 
mathematically accurate and numerically agrees with од 34: 
[0207] These equations may be readily mathematical 
‘verified. Iin accordance with standard general relativity, the 
apparent increase in rodius r i 

vene E 
[ов] 
dog: 
[0209] Accordingly if еда: (eq. 39). Given the 
‘number of quintessences n, odsttting the Earth is Mm, 
then 

n 
[0210] As т=1823510- (eq, 332) then: 
[0211] Thus equation 39 gives the same answer as the 
Standard equation and may be understood on a logical basis. 
Indeed the meaning of c in the equation may be understood 
as it has been previously shown as being (he basis for the 
"dius of matter (eq. 6) Hence the general relativistic 
change in radius, fis none ether than the effective binding 
‘nergy for quintessence. 


[0212] Quantum Gravity and Wave Particle Duality 


[0213] Quantum gravity can now be readily linked with 
banum mechanic, indead any observations which ar self 
Consistent must be able to do so easy 


[0214] The frequency of light has been previously derived 
dn 


Thon given that the mass of the Earth is 597455 
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[0215] Thus the formula for the frequency of light (Rh) 
has previously been explained theoretically by the simple 
observation that the frequency is determined quite directly 
tom the number of quintessences (t) within the photon. 
The same principle has also been shown to apply to matier. 


[0216] Let us now follow these equations for matter by 
calculating the wavelength of a photon from the Gravita- 
tional constant as an example; and also as a test of these 
observations and to demonstrate that the gravitational egua- 
tions can also apply to the quantum world 


ton] ar 
19218] where f is the general ease Бао in 
rads and ris the radius of quintessence (9.38). Where 
Еа. substituting for ny then the frequency of the 
son Eee б=1) is given by 

fore 


[0219] Using the standard equation. ee GM/de (eq. 34): 
‘we may substitute for ¢, thus we have: 


Бомо онома Бана 


[0220] tis possible to also demonstrate thatthe same 
relationship holds for the wave equation for matter. If we 
take the relativistic wave energy of matter, which has been 
previously derived, 


эю, 

[0221] This includes the tem for the number of quintes- 
ао flowing through the electron, in the complex vectors 
f space-ime, to give the relativistic electron momentum (p) 
and a term for the est mass, thus substituting into (40) 
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[0228] Then the equation again reduces to: 


га 


[0224] Equations 3, 40 and 41 are important as they show 
‘atthe quantum wavelength of any particle of rest mis m 
сап be derived fom the gravitational constant G. Thus 
liking quantum mechanics to quantum gravity. 


[0225] It is therefore important to confirm the numerical 
accuracy of the above equation (40). We cun do this by 
comparing the result to the standard computation ofthe de 
Broglie equation in a range where de Broglie illi likely 
to be most accurate; which according to these observations 
isin the Jow energy range (see ection on Wave Particle 
Duality, 


[0226] I we take an одо with an energy of 0.1 KeV 
the wavelength is conventionally given (where the kinetic 
energy of the electron E, is given by the product of the 
charge of the electron (С) and the potential applied eV=0.1 
Kev), by the standard equation: 


Am AIP = AE, 2mo)? ыа 


ET Pa on жиги 


[0227] At 01 Kev, electron velocity is 610" гўес, thus 
-2x10 and vel Use") "91.0002. Thus: 


КЕШП pe ШШШ EE 


[0228] Divergence betwoon the de Broglie equation and 
fhe above equation (2) occurs at intermediate and high 
energies where it is generally accepted that the standard de 
Broglie equation may be less accurate. The values for eq. 2 
and de Broglie are compared to recem experiments, which. 
demonstrate a relativistic curvilinear plot for wavelengths of 
matter in keeping with eq, 40. 


[0229] The de Broglie equation in the non-relativistic 
Format yields a simple log/inear seale, which is notin 
keeping with relativity; whereas eq. 3 is dependent on 
relativity and mathematically accounts for both relativity in 
calculating the wavelength. Indeed recent experiment on 
‘quantum tunnelling through a wire mesh strongly suggests 
that the relationship between energy and wavelength is 
relativistically сопіса). Furthermore equation За 
Suggests a fundamental relationship between energy (E). 
relative velocity (viens), emwity (G) and the quantum 
wavelength 0) 


м 
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2 isthe very same as the Universal wave 
‘equation derived form first principles for the wavelength of 
tight and matter, which allowed a relativistic solution о the 
equations for wave particle duality (sce Wave Particle Dual- 
чу). This now indicates that these quintessential equations 
are compatible with relativity, quantum mechanics and 
‘quantum gravit 

[0234] Graviton Structure 


[0232] From these observations, if the value for the gravi 
tational constant is substituted into the equation (35) we may 
now estimate the probable geometrie аль of the grav 
tation, which is the force particle mediating gravity by acting 
оп quintessence. Thus the Gravitational constant has been 
previously derived from the vibration of quintessence by the 
equation: 

[0233] Thjs is in accurate agreement with the value for 
G(6.6x10 "М m қа ®) This suggests that the most prot 
able mathematical representation of the graviton (9), the 
third force carrying particle is 


m E 
[0234] Thus the gravitational constant (G) can be given by 
the mass and radius of quintessence and the structure of the 
жойо 

79 E 
[0235] This shows the gravitational force to be rebated lo 
‘he fundamental radius of quintessence space time, and the 
жй. 
[0236] Quantised General Relativity 


[0237] The classical 
by Einstein is: 

Aree 
[0238] Where R is effectively the curvature of space-time, 
R denotes the contracted Riemann tensor of curvature and 
Try is the “energy tensor" of matter) 


seneral са formula, as given 


[0239] If we substitute the energy tensor matrix of the 
electron (eq. «timo, forthe energy tensor of maner Ty: 
and the metric tensor of the space-time lticestime for the 
‘contracted Riemann tensor we can amive st the same sol 
tions fox general relativity. 


[0240] Furthermore, in his published paper on General 
Relativity, Einstein. defined the constant as 


[0241] Therefore Einstein's equation should be written as 
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[0242] Einstein himself was apparently not happy about 
the right hand component of the equation: However, we find 
that tis рәп of the equation can now be explained and 


quantised by substimting the gravitational constant, 
Gaba om, (eq. 422). 
[0243] Giving 

E w 


[0244] By substituting пус, and further substituting 
ЗЫ, we arrive at a quantised solution to Einstein's 
equations, Where A, is the surface area of quintessence 
Vier: ¢ is the graviton [estt] and his Plancks 
cons tha 


[0245] The gravitational equation can now be further 
‘understood on а logical basis. The term A (431) where 
represents standard fom for the surface ara of a sphere of 
quintessence for the 9 space dimensions of the space time 
atico, h is the energy content of quintessencextime and $ 
the graviton, thus the right hand ferm now represents a trae 
‘metric energy tensor" of matter 


[0246] This leads әу to the standard solution to the 
Field equations, fr the general relativistic increase in radius 
of an abject, whore A is the surface area of a sphere of a 
given mass M, such that 


[0247] Furthermore, although equation 45, gives the same 
Solutions as Einstein's equation, which is essentially correct, 
the difference is that the equation is now dependant upon 
Planck's constant (h), and moreover the radius of quines- 
sence, which now defines a quantised solution to the equs- 


[0248] Graviton Force Characteristics 


[0249]. Similar to the photon, the previously derived egua- 
"ion (42) for the graviton [9-5%] appears to also math- 
ematically represent a helical ringlet of quintessence, but 
with a spin of 2. For the photon, taking the direction of 
motion as the x vector and its axis of spin also as the x 
Sector, would account for the electromagnetic force and its 
запас and repulsion characterises. Ш the case of the 
Шов component (c). if the direction vector is x, then 
the axis of spin would be în the y vector, the same as quasi 
‘electrons, accounting for the particle binding characteristics 
‘ofthe gluon force, In the case of the gravitons if the direction 
‘of motion was in the x vector, the graviton spin axis would 
be in the z vector thus, as will be demonstrate accounting 
for the gravitational force. 


[0250] he spin axis of the graviton can also be derived 
using the known characteristics of e electron: Ian electron 
is swelling in the x direction, then is spin axis is deter 
mined by the by the sign of the y vector (up or down). This 
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view is in agreement with conventional theory. which indi- 
fates that the electron spin is similar о à rotating planet 
‘orbiting the sun, (tbe electron even appears to have orbital 
precession). As the electron passes through the space-time 
antice, this spin would generate the formation of gravitons. 
‘This would occur as а result of the ejection of the excess 
quintessence passing through the electron As the electron 
spins, the ejection of these gravitons would occur at a 
Tangent to the сбои” direction of motion. The cjezion of 
the gravitons would occur. similarly 1o the ejection of energy 
ofa pulsar or quasar, though the equivalent of the north and 
South poles of the electron: Thus, propelling the graviton in 
the direction of the electrons у vector. The ejection of the 
graviton would re-orentate and impart a specific angular 
momentum io the gravitons which would this end up 
Spinning on its own 2 axis. If for instance the graviton is 
released rom an up spin electron the graviton will be 
rotating clockwise and its leading edge will displace quin- 
essence downwards. In tum this will provide an upwards 
force 


[0281] This picture accounts for Fleming's eft hand rule, 
Js logical and provides an explanation forthe magnetic faroe 
around a wire. According. to the left hand rule if the 
direction of the current is in the x vector, the magnetic field 
isin the z vector, and the force is upwards, in the y vector, 
їп accordance with the above model, Therefore, this par- 
ticular spin axis and the structure of the graviton results in 
its force characteristics. As the graviton is very small com- 
pared to the eletron and both have different rather rapid spin 
axis it is difficult for these wo bind and interact, Nevertheless, 
because the graviton has a spin of 2, and as it spin axis is 
perpendicular o its direction of motion, in the z vector, 

diy displaces space-time quintessence to produse grav- 
Tho because the gravitons able 1o displace spacetime, 
iti capable of escaping a black hole, How che could the 
ойга of gravity be Telt beyond a Mack hole? 


[0252] Quantum Gravity and Electromagnetism 


[0253] With the above electron model of'graviton produc- 
tion the nature of magnetism can be understood from first 
principles, Furthermore. the presence of a space-time lattice 
Tinks relativity, and the forces of gravity with the electro- 
magnetic and other forces of Nature. Indeed, evidence for 
‘hese Tinks may first date back to the 1820's, when Andre 
Ampere fist defined the Amp. The force of atiraction 
‘between two parallel wires 1 metre арап each camying 1 
Amp im a vacuum was defined as none other than the 
permeabilily of free space (21077 N per metre of conduc- 
Tor) This conventionally the magnetic Пе strength around 
a long straight wire is given as: 

[0254] Where is the curent ad is the permeability of 
Troe space (41077 N A) 

[0255] The пло between Iwo wires both carrying 
negative charge is, however, counterintuitive as nega 
Charges should repel. A conventional explanation overcomes 
this by invoking the presence of a magnetic field which is 
‘created by the current by the production of virtual photons, 
Thus we appear t0 have an explanation for the effects of 
magnetism which involves viral photons, however, these 
photons are not observed. More accurately, according № 
Conventional special relativity the magnetic Beld is none 
other than the electric field viewed relativistically. 
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[0286] А more satisfactory explanation, therefore, lies in 
the interaction between the electrons and the space time 
atico. The moving electrons in the two wires interact with 
the lattice to produce gravitons; which are in phase when 
‘oth streams of electrons are traveling in the same direction. 
The grvitoni waves interact consiruetively to disperse the 
space time lattice between the wires and induce an attractive 
force between the two wires, which produces in effect the 
permeability of free space. Thus this force results from the 
vibration of quintessence itself. 


[0257] Conversely in two wires with current going ia 
opposite directions the graviton waves are in antiphase and 
Would interact destructively between the wires. The gravi 
tonic waves traveling radially outward from the wines 
ош, however, disperse the lattice ouside the two wires 
and produce apparent repulsion between the wires, whichis 
exactly what is observed, These effects of electricity suggest 
‘hat gravitons act as waves and that phase i important 


[0258] This effect is also seen with the north and south 
poles of ferromagnets. Nevertheless, with manier other than 
iron, cobalt or nickel, the graviton emission cannot be 
phased as the atoms are unable to align and magnets do not 
appear to exist with other materials. 


[0259] In ordinary magnete system the release of gravi- 
ons fom the north pole would be exactly balanced by those 
released from the south pole of the magnet and hence there 
‘would be no net force on the magnet until an extemal 
magnet or electrical current were applied. 


[0260] Overall the magnitude of the forces in electrical 
systems where electrical conduction occurs are well defined 
by the permeability and permittivity of freo space ju, and eo: 
Where v is the constant velocity of the charge and e is the 
lecti field produced by the charge 


элер 


10261] These observations suggest that the forces o ele: 
tricity which produce magnetism are indeed related to the 
Permitivity and permeability of free space and that these 
Quantities are exerted by an apparent vacuum. Thus the 
ccs of magnetism could be explained by none other than 
the phased ellc of gravitational waves on the space time 
tice, 


[0262] Electromagnetism is of farther interest to quantum. 
зичу, paricularly if we combine the standard equations, 
Bn Лоле and Beli; ec. substituting for B we have: 
[0263] Thus 2xr is proportional to the inverse of e Thus. 
as space time is dispersed by gravitons the permitvity field 
‘ill increase inthe same way capacitance increases with 
separation of plates. Because of he inverse relationship 
Betwoen c, and 22r, as <, increases the circumference of a 
circle and the apparent ratio of x is to r, will appear lo 
diminish in aecordance with general relativity. This not an 
actual diminution in the circumference of a circle but the 
‘lective reduction ofthe resistance to motion in a circular 
path in this field. 


[0264] Incidentally, the above observations, also lead us 
directly to Schrodinger’ formula for the average equilib- 
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rium distance (7) between ап electron with charge (e) in orbit 
around a proton, which is conventionally given by: 

[0265] Where e; is again the permittivity of fee space, m 
is the mass of the electron and n is an orbital integer, h is 
Planek's constant and e is the charge of the electron. 
Furthermore Геол 5 (eq, 3; then the equation 
at ne, forthe electron orbital radius elegantly simplifies 1o: 
[0266] Hence the orbital radius af the electron is related to 
Spin of the electron (h) and its mass (m). 

[0267] Quantum Gravity and the Charge of the Electron 
[0268] The equation for the charge of the electron (eq. 1) 
contains the term so (permitivily of Iree space) which 
according to these observations should vary in a gravita- 
tonal feld. 


enact ia 
[0269] 1f we combine the standard equations, Нед Олт 
and Bee; ve. substituting for B we have: 
[0270] Thus 2er is proportional о the inverse of ey Thus 
as space time is dispersed by gravitons the permittivity field 
‘will increase inthe same way capacitance increases with 
separation of plates. Because of the inverse relationship 
between c, and 2л, аз e, increases the circumference of a 
circle and the apparent rai of mo, will appear to diminish 
in accordance with general relativity. 
[0271] Thus e, rises when space-time is dispersed by the 
gravitons that produce the gravitational field, This occurs in 
û similar way to the proces by which capacitance increases 
with separation of plates in a capacitor, 
[0272] Nevertheless, as e is a constant and as серые", 
Then ile, rises then pu falls. This is entirely consistent as pios 
which represents the fore that quintessence exerts, would 
be reduced if the quintessence space time lattice а dispersed. 
[0279] Furthermore, as jusxxlO- N А- then as po 
fals, then the apparent ration 7 10 z, also falls in а gavia- 
tional field. This is largely the same as stating, as does 
general relativity, that the apparent radius P, rises in a 
gravitational fied. So this view is consistent with general 
ташу. 
[0274] Nevertheless, to derive an exact value for the 
charge of he electron we must account for gravity in the 
above equation. We will take the specific example of the 
arth’ gravitational feld in order to obtain te exact value 
for the electron, If in accordance with standard general 
relativity, the apparent increase in radius ris 

racuna m 
[0278] Then given that the mass of the Earth is 59745 
107 ke: then 
[0276] Which is the incremental factor by which e, must 
increase in Earth's gravitational field. So to correct e, 10 
account for gravity, © must he divided by the incremental 
factor 2лг. Similarly ав eflectively л decreases in a pravi- 
tational eld, to correct to account for gravity it must be 
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multiplied by this incremental factor So the equation for an 
electron in zer gravitational Пе is: 

letersi Lea matte - 
[0277] This now gives the charge of the electron as 
‘measured in а zero gravitational field as 1.602210" C, 
‘whic is the same as that measured on Earth. Notably these 
observations appear to suggest that the charge ofthe electron 
is the same irrespective of the gravitational field. 


[0278] Virtually unlimited degrees of accuracy for the 
‘charge of the electron and for the fine structure constant (о), 
may be achieved by taking into account 2nd and mth order 
arsvitometri effects. Thus if we take into account the effect 
of gravity upon the radius of the Farb it is also important lo 
{ake into account an effect upon the instruments with which 
же measure quantities, this would be a second order gravi- 
опас effect. Thus taking into account 2nd order «Песь 
(E), we have very small, but nevertheless relevant change, 
Such that: fer (1320) Thus 2&9 318048651077, and thus: 
elec Pete ae © m 
[0279] his agrees exactly to the nearest 7 decimal places 
the maximum accuracy of the experimental value for 
the charge of the electron. Furthermore by taking into 
account the ath order gravitometric effect, it is theoretic 
possible to predict accuracy for the charge of the electron о 
Зо decimal places, This mathematically accuracy confirms 
{he sitse of the electron from first principles and indeed 
the theoretical effects of gravity on the permittivity of free 
space (e). 
[0280] This returns us directly to the fne structure con- 
Stant for the cleciron which is conventionally given by- 
ee hose, If aec oe, Gt) accordingly the quim- 
essential equation Tor c is structurally given by: 29а 
[SOT (where 0-15 se", see The Structure of the Fleetron 
and Mater), we must now take into account the effects of 
gravity, as above, thus: 


поворот 
[0281] Where the gravitational term for the increase in 
us r" allows the mathematical derivation of 
(220007297553, and the above equation is in agreement 
‘with the conventional experimental vale for 
20407297353 to the nearest 9 decimal places 


[0282] Hence the term (1. 2x")? is in accordance with 
these observations for the «а of gravity on electromag- 
netic forces, То а maximum accuracy poverned by current 
‘Knowledge ог the mass of the Earth ond the Gravitational 
constant and thus the term for the gravitational increase 
medius Р. These observations can also be used to accurately 
predict the magnetic moment of the electron 


[283] Thus the presence of the fine structure constant can 
now be further understood, by deriving the constant from 
fist principles: specifically liom the actual dimensional 
conformation far the charge of the electron: [Аль] 
Ше 

[0284] Overall the fine structure constant a (allowing for 
the term P which is the general relativistic increase în the 
radius of the Earth due to gravitation) is given by none other 
han the formula for the mass of quintessence and from the 
structure of the electron, which сап now be derived from 
Tis principles to seven decimal places or more 
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[0285] Quantum Gravity and the Electron Magnetic 
Moment 


[0286] The theoretical origin and nature of magnetism 
remains obscure im curent electromagnetic theory. An 
explanation suggests these magnetic effects are produced by 
Photons, although no photons have ever been observed To 
ва round this dificully itis postulated by physics that 
‘magnetism results from “virtual” photons. However, Max- 
wells equation for electromagnetism states that the photon 
has no net magnetic effect. 


[0287] Thus magnetism could not, by the above standard 
equation, be derived from a photon real or virtual. 


[0288] In addition observational data suggests that black 
holes have powerful magnetic fields and as in theory pho- 
tons are unable to escape Irom black holes (except for small 
quantities in the form of Hawking radiation), it would be 
dificult to explain these magnetic fields on the basis of 
Photon omission 


[0289] Einstein postulated that magnetism was merely due 
to special relativity sup (ref 17). The postulate for the nature 
of magnetism in these current observations, states that the 
magnetic force results from relativity due o none other than 
{he phased emission of лмо» (why postulate two invis- 
ible forces, magnetism and gravity, when one, the graviton, 
will do). This view as previously discussed (Quantum Grav. 
ity and Electromagnetism) is entirely compatible with stan- 
darid relativity? 1”: Thus withthe graviton origin of mag- 
nets. the equation for the magnetie moment ofthe electron 
Should have an expression in terms of quintessence and in 
tum the gravitational force and in particular the graviton. 


[0290] The standard term for the magnetic moment ofthe 
Bohr Magneton (SIB) is: 
no 

[0291]. In standard quantum mechanies the Bohr Magne- 
ton, HB, however, needs to be сольный to agree with 
experiment. The "comection factor" is termed "e where 
<-(п/2л)-бЭ2Ва? ^-0.001I59641. Thus theory reveals pe, 
{he magnete moment of the dcin where: 


вии oos] 


[0292] The conventional derivation of the term e above, is 
given from the fine stmcture constant, (o/27) which is 
{oretcaly consisten. However, а rather arbitrary math- 
ematical conection term; 0380 needs to be used ia this 
Standard equation. This appears ad hoc and needless o say. 
more accurate measurements show, the electron magnetic 
moment to the Bohr magneton ratio, 1+e=1 001159652, 
‘which suggests the correction Factor is indeed incorrect, 
Nevertheless, this correction factor is essential for “renar. 
malisation" and thus for quantum mechanics to work. 


[0293] Quantum gravity readily explains the discrepancy 
"Between the theoretical Bohr Magneton (uit) and the actual 
measured magnetic moment of the electron (h). In accor 
ance with the above chapter (Quantum Gravity and the 
(Charge ofthe Hectron) 


[0294] Thus the significant mathematical discrepancies 
can be removed by accounting for the effects of quantum. 
nt 
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[0295] Thus aking the change of the electron (e), using the 
‘equation forthe Bohr magneton and the effects of quantum 
ovy such that gravitational change in radius is £". The 
magnetic moment of the electron is given Ву: 

[0296] This gives an electron magnetic moment to Bohr 
magneton ratio of 1.00115968. Thus the mathematical tenn 
for the magnetic moment of the electron is given, avoiding 
the arbitrary and dubious term 032807% used im the 
standard equation, simply by accounting for quantum grav- 
iy. 


Сит] вом possible to unite the equations for gravity 
d sgn by biting he fundamental Key ete 
о оГ quant gravity. Ths if hm c (є 1B) and 
e (oy 2) Than wan xpress tbr Ж Жы ыз 
of any particle with the charge of the electron, including the 
roca ts o th tb очита (ni tht 
pos 
[вз] Given ote postulated илише of thes graviton 
ee б, 42) n ош we have 

a z 
{0299}, Showing tht ihe equations for ihe mugneic 
foment are compatible wil Бо provisional адо 
elven carier, Principally. the quintessential equations now 
Slow the determination of the magnete moment o any 
К эе ү солу fom e equation for te grain ani 
irc fom the number of quintessences sons. In 
Conventional physics the mopncie momen ol the lon 
‘tie ction lator зало ОЗМ) 10 
deve the comcs experimental value. These observations 
апап, indicate thst the correction facris more logical 
(Geet who inthe gener eiii rcm in radius 
ond eee боду. This suggests ht gnc 
tony alee by айу. but cany as shown as above, be 
rived using the quantum gravitational equation. 


ланд алан нез 


[0300] Quantum Gravity and Special Relativity 


[0301] Ordinary matter passing through the Janice would 
produce gravitons which would interact with space-time ar 
described by general relativity. The quantity of gravitons 
‘would be determined by the apparent mass and inum these 
‘would apparently curve space time. The geometry of this 
“curvature” is elegantly described by general relativity using 
Riemann geometry, specifically using metrie tensors. 
Intriguingly the metic tensor is not a single number, but at 
‘och point in space time it is required to consist of a 
collection of ten numbers, Consequently, ten dimensional 
Space-time hypotheses, such as this or superstring theory, 
may automatically yield general relativity 


[0302] General relativity is indeed very elegant, neverthe- 
ess there was a logical step yet to answer, That js, how do 
gravitons shape space time? This can now he readily 
answered by considering the interaction of a three dimen- 
Sonal space time lattice with gravitons themselves to pro- 
‘duce the effects Of gravity. The effects of gravity are as such 
to compel а body in motion towards the gravitational object 
and tos moch smaller extent visa verse. This effect can only 
be produced If gravitons repel quintessence (the constituents 
ofthe 3D lattice) Indeed, t has been stated that in order lo 
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‘explain cosmic inflation and the “fatness” of the Universe 
{at quintessence must shun (or be shunned hy) maner 
[0303] In descriptive terms а body close to а lage mass 
"SE have a tendency to move toward it Because the three 
dimensional lattice would be lest dense as Я approached the 
Surface of the lame mass. Overall there would be Tess 
resistance to motion in the direction of the large mass, and 
the motion in this direction would be facilitated by the 
vibration of quintessence. 

[0304] In general relativity the principle governing motion 
fs the geodesie of least distance, this can be re-expressed 
using similar equations using lest action. Furthermore, the 
‘concept of mation due tothe vibrations of quintessence is 
"more logically and experimentally compelling 

[0305] These observations can now be used 10 nk general 
find special relativity. Thus as we approach the speed of 
light the mass of an object travelling through the space-time 
antice would approach infinity, directly because the number 
of quintessences passing through a body would increase 
‘with пекара velocity, hence the equation: 


КЕСИ вы 
[0306] In tum this would generate increasing, gravitons 


pec through the 
Space-time latc, and where the space-time lattice is dis- 
persed by gravitons, time and length are reduced with 
Increasing velocity and hence increasing space-time lattice 
dispersion, similar to the way ia which graviy alters space 
[0307] As a result 

ИЕ 
[0308] Thus resulting in tbe eects of special relativity. 
[0309] Quintessence and Black Holes 
[0310] То address the relationship of the space-time lattice 
o gravity directly, it is important to discuss the concept of 
quimessence with regard to general relativistic equations. 
The standard general relativistic equation for he apparent 
increase in radius (£) due to the curvature of space time 
around a gravitational object, which has also been previ- 
ously derived from frst principles (eq. 36) is: 


[0311] This can also thas be written as: 
Е] 
[0312] This standard equation, is in Keeping with the 


above observations. Specifically, as the mass increases, e 
increases, inten the radius will appear to increase (ative 
оа) 


[0813] The above observations now allow us to examine 
{he effects with regard o e interior of black holes hem- 
selves. The event horizon would represent a critical density 
Jor quintessence, in which light could not escape. The 
Schwarzschild radius would now be given by: 

mon 


[0314] The event horizon will occur at the point at which 
here js Jess resistance to circular motion than motion in a 
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straight or partially curved inc. Given that 7 is proportional 
{0 Le. The event horizon should occur when the permit- 
tivity has increased by а factor ога, 


[0315] Effectively because the permittivity of free space 
Tisos, decreases. This is entirely in keeping with general 
relativity which predicts the effective change ia the ratio of 
the radius to the circumference as given Бу the conventional 
equation, where г, is again the apparent change in radius 


[0316] Hence л will effectively decrease as we approach 
the event horizon ofa black bole, When x decreases o 1, the 
circular circumference is equal to the diameter and more- 
‘over, inside this limi it is shorter for ight to tavel ina 
‘irele. Thus light cannot escape the event horizon. 


[0817] This can give us great insights into the workings of 
Space-time, for Вы Euclidean space the standard equation is 


[0818] In accordance with general relativity, the ratio of 
the radius to the circumference changes in à gravitational 
field, and effectively ze, at the event horizon, thus the 
‘boundary condition for the shape of space-time af the event 
horizon now has the direct equation: 


[0319] Within a black hole as the permittivity of space 
increases by a factor of 2 an object within it will complete 
two rotations rather than ауе in a straight line. In eflect 
«exceeding the sped of light by 2л, Hence, the condition for 
space-time is represented by the equation: 

[326] Thus an increase in the permittivity of free space 
by a minimum factor of x, to produce a block hole is 
‘estimated to result from an increase in mass by a factor of 
"approx. 10° (the ratio ofthe mass of the earth and that of a 
putative black hole). 


[0921] Continuing with the subject of a Black hole, 
according lo the model inside the black hole, the gravitons 
produced by the matter present would be in equilibrium with 
The density of the space-time lice, Increasing the rae of 
rotation of the matter in the black hole for instance would 
thus increase the production of gravitons and its effective 
mass and increase the radius of the event horizon A density 
{alien of the space-time lattice would continue to exist 

in the black hole. Progressively closer tothe center of 
з black hole matter itself would be increasingly compressed 
and the spherical structure of the quasi electron wouk! be 
predicted to collapse. This collapse would result in the 
Formation of an exotic form of matter in the form of pure 
quintessence in a black hole. 


[0322] This pure quintessence would produce the sing 
larity at бе conr of the black hole. The larger the black 
"hole їп terms of mass the more pure quintessence would 


[0323] Quintessence and the Big Bang 


[0324] Quintessence theory not only predicts the occur- 
тепсе of he Big Bang, but allows a prediction for the value 
Of e entire mass of the Universe, from Tirst principles 
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10328] In accordance with quintessence theory the big 
bang resulted fom the explosion of an immense Black bole 
singularity, which was constituted from pure quintessence. 


[0324] On the basis of quince there wll acral 
De is bung Se sen муы сы 
sec! cape hs Rr qm 
ше monet be alin of ur disc 
ul ese he me Md te eating a he 
prm 

——M—— he 
[йш or quests a bec. беп бе ше 
"rai tace prora n Шс Шой; tame ud it 
Жет ai we id te acu быша rhe 
‘er of queme, tr mila agement 
Sit nc wie hon whe 


[0328] This again support the 9 dimensional view of 
расо (so crucial in supersiring theory). Moreover, the size 
Of the vibrations of quintessence can thus be calculated as: 


[0329] The volume of each quintessence is thus: 


[0830]. So to be secommodated within unit volume of 
spacetime, with no intervening apparent space time, (given 
thi each of overlapping quintessences are required) would 
require approx. 

[0331] As the mass of quintessence is veli o7 3754107 
51 Ка see (eq. 1). Then the mass of the Univers, to two 
decimal places, is 

[0332] This is in close agreement with a recent estimate of 
the mass of the Universe from COBE and other satellite 
data, which estimates the mass to be 100 trillion trillion 
trillion trillion tonnes (10° ke) 

[0333] Moreover, the carly formation of the galaxies can 
be readily explained, it is likely that in such a Big bang some 
very small black holes might have prevailed and that these 
formed the seeds of he galaxies we see today. 

[0834] The event horizon, calculated from the Schwarts- 
‘child radius. of such an immense black hole is about 10° m, 
‘which would have allowed Guts inflationary component 1 
the early expansion of the Universe. 

[0335] In addition, inflation may result directly from the 
observation that once electrons have formed fom the pri- 

mondial soup of quintessence, they emit gravitons which in 
urn repel space time, which might also result in another 
cosmic inflationary cycle, 

[0336] Most importantly quintessence theory explains the 
Hig Bang from frst principles and is capable of accurately 
predicting the mass of the Universe. 


[0337] The Nature of Energy 


[0338] These observations allow а fundamental under- 
Standing of energy. The quantum physical, minimum com 
ponent of energy is Planck's constant: h. To define the 
minimal component of mass, using the standard energy 
equivalence formula; Роше”, such minimal mass (m) 
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would be required to have the value equivalent to; mele? 
(D) The total mass of a system (m) would then be; meim n. 
‘where (nis the number of tbese minimal units. Thence, the 
чыш energy’ of a system can be derived from the minimal 
energy; һ, multiplied by the number of these energy units 
(ng). Thus ав, Fame’, then also Fame? and substring 
"jet the energy” equivalence formula has the more 
лоса formulation; 


[0939] Thus the energy of a system is equivalent to the 
‘minimal energy unit; h, multiplied by the numberof those 
minimal energy units (n) 

[0340] This leds directly to a deeper understanding of 
Nove particle duality and the wave nature of matter. 
[0341] This is encapsulated by the quintessential energy 
formulae 


[0342] As conventionally fce, then 


p e 
p E 


[0343] Importantly, эв indicated by equation (2b), energy 
having no quintessence; would have a wavelength of infin- 

ity. Specifically pure energy containing no quintessences, 
‘would have a lambda of infinity. According o quantum 
mechanics an infinite wavelength would result n the prob- 

ability of that energy being anywhere. As energy itself has 
то electrical charge it would not be impeded by the репой 

tivity and permeability of the three dimensional spacetime 
late. Moreover, energy would not be detectable in three 
dimensional spacetime, unless jt interacted with matier, os 
in the EPR experiments. Indeed, energy is not observed 
‘when not Bound to any form of mass or particle. 


[0344] Thus equation 2b, takes us to our original assertion 
regarding the existence of pure energy. 


[esas] 


[0346] Thus, as the EPR experiments suggest the exist 
face of energy separate from matier and thos separate Trom 
{he three dimensional space-time latice, it is interesting lo 
find that experiment suggests the existence of fee energy in 
а continuum separate from space time and matter to produce 
the effects of quantum teleportation. 


[0347] This is not, however, teleportation across an addi 
‘ional dimension, this is a term to describe in pari 
familiar terms the dissociation of energy from the three 
dimensional space-time lattice. As time is inextricably 
linked to ech dimension of space, the effets of energy 
would be inextricably liked to the events, such as the 
creation of virtual particles, we see interacting within space 
time, Iis unlikely that observers have any direct day to day 
experience to explain quantum events. Nevertheless, quin- 
essence theory may have given us a window ino the 
ier hidden workings of the Universe. Thereby, the 
mystery f he uniformity of the Universe, across distances 
‘which the speed of light could not apparently averse, is 
readily explained by the fact that the fee energy contained 
їп the Universe is not bound by the space-time latice, 


Energy is not Bound by the Space-Time Lattice 
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[0348] In the case of light, due to the exceedingly small 
masses involved, there would be relatively casy exchange of 
matter with fee energy within a photon. This would make 
the photon the ideal experimental tool to look for energy 
‘which is not bound by matter and in tum energy which is not 
pound in space-time, Indeed, very recently Furasawa et al, 
have reported to have observed the transference of energy аз 
photons fmm A to B, without those photons traversing 
space-time. This finding which hus been supported using 
Ойт experimental techniques, is very important as it sug- 
gests the existence of such roe energy, 


[0349] Overall, quintessence theory gives am a priori 
explanation for the concept of mass, the elementary рае 
ticles, the forces of nature and quantum effects. | can 
equally be used logically to explain the inner physics of a 
black hole, the missing mass in the Galaxy, the expansion of 
the Universe, Guth's inflationary theory and predicts the Big 
Bang, from first principles 


[0350] Рал IV: Applied Theory with the Intent to Create 
(Closed Timelike Curves 


[0351] Electron Bombardment of the Photesphere 10 
doce Gravitational Shit 


[0352] Leveraging the above relationship between mass 
And quintessence we derive that if an electromagnetic radia- 
tion with velocity v strikes the event horizon singularity of 
‘est inertial mass mi, and U is the electromagnetic energy 
absorbed by the singularity, then, according to Maxwell's 
prediction, а momentum gsUv is tansfrred to it. Mass 
Shi dm, dependent on the extemal electromagnetic 
nergy, equals the inertial mass shift dependent on the 
increment of energy in the particle. Since inthis case the 
inertial mass shift does not depend on velocity V, ie., it is 
‘elated only to the momentum q absorbed it can be obtained 
фу making pO in variation АНУ И ec] =~ 
(from the particles inertial Hamiltonian. Consequently, 
the expression of da, is writen ж: 


[0953] Comparing now the expression of m, and m, we 
have mjam,~2an, By replacing m, in this equation. given 
by equsion above, we obtain he expression ofthe corre- 
Jaton between gravitational mass and inertial mass, ie 


[0354] We sce that only in the absence of electromagnetic 
‘dation on the event horizon (00) is the gravitational 
mass equivalent to the inertial mass. Note that the electro- 
magnetic characteristics, e, m and s do not refer 1o the 
singularity itself, but to the outside medium around the 
Singularity (photosphere) in which the incident radiation is 
propagating. 
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[0885] Stable CTC Solution From Modified M-Thoory 


[0886] Our innovation is a method of creating an event 
‘where a dual membrane or dual boundary condition exists. 

We do this using generalization from a Misner space which 
has been modified if one analytically continues the maximal 
extended Misner Майе so that ds =-du (А7 
ds tothe Euclidean section so that uetoa zeta we obtain 
ıa Miser instanton on the section where w and acta are boti 
real The Euclidean time, t and the closed spacelike coor 

dinate are both periodi, the later having a period of 211. 

‘Going back wo the Lorentzian sector we ind that the period 
of the closed coordinate becomes linearly dependent on the 
physical time. Using automorphic fields in the Hadamard 
funcion one can obtain a quantized condition for time. This 
ives us a figure on the onder of the Plank time. This confines 
Such a stable wormhole condition to the general area ofthe 
Plank seale in is modified form which is that area defined 
by the Membrane Itself As such, these Plank scale worm- 
holes are the tmc source of the true virtual aspects of the 
vacuum and quintessence. The effects ofthe dual singularity 
System can be viewed as an overlap zone of two distinct 
Sjuce-times which have boundary conditions on both sides. 
As an object accelerates towards C it is this same boundary 
ог horizon that object encounters when the Time defined 
horizon solution for the universe is imposed. At this point 
drawing upon Van Den Brooc s alterations for this space- 

time geometry to creste а single closed Реза Ком. 

son-Walker spacetime the spage-ime geometry can be rep- 
esemed by this equation dv де? Так рау dy + 
42 B can be any function tbat is large near the displacement 
‘device. We then consider this transformation as extended to 
four dimensional space-time with arbitrarily time dependent 
acceleration. We also present the device frame energy den- 

Sity TOO from a four dimensional calculation and note that 
the 40 classical calculation is everywhere finite. 


[0357] Consider an Aleubiere interval given according to 
в Я 
a remote бате cylindrical coordinates by 


полей aae 
where fis a funcion that is 1 at the location of the device 
‘and ero far from it 


[0358] Starting out with the first transformation zez-ict 
"bea det Where b is first expressed here as а funcion of time 
ct With some algebra for simplification this results in 
ачаа MP 20d dae 
Let p=1-f and this becomes 
LA 

[0359] Notice that this returned the original intervals form 
"with a reversal on the sign of b and a reversal of the 
‘boundary conditions for g Now we notice that at re this 
interval becomes the interval for special relativity trans- 
formed to cylindrical coordinates. Thus, we have found a 
transformation to а Trame based ocal the device One can 
ako verify that in mese coordinates the relevant affine 
connections vanish st r=. a further proposed modification to 
this field we will reintroduce a time dilation tem into the 
devices Tume"s interval. Only we will use dillrent bound: 
ary conditions for it. We will keep Ael both at the location. 
OF the device, and far from it, but allow it to become large 
in the warped region. This їз achieved by the simplest means 
possible in the proposed field generation method, Since 
‘ating kerr singularity under bombardment would produce 
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am equal negative energy region. With the eflct focused 
ouward away om the device slightly by the relative 
alignment of the Ker singularity the actual inward going 
portion of such fields would overlap and cancel their elect 
Ош in the region of the device. This yiekls a space normal 
"ime region, which is again restored at the fringes of the 
outward going field. From the standpoint of a geometrie 
Picture of spacetime around ihe device and extending 
outwards one hus actually created a dual event horizon 
Situation as far as ime goes. The inner one is the shell of the 
canceled out field inside of which normal time Пом is 
restored. The outer one is formed at the boundary where 
normal time resumes and within which we have а negative 
energy бе. 


SUMMARY OF THE INVENTION 


[0360] The present invention is A method for the generi- 
tion of a pseudo 2+1 dimensional ande Sitter space 
(DeDeo & Gott 2002) using two Kerr type positively 
‘charged rotating dilation singularities where one singularity 
is maintained as a axis of rotation or “reference” singularity, 
and the other "arg" singularity is subjected to a differential 
electron flow so as to simultaneously pass above the photo- 
Sphere of said singularity in its direction of rotation- 
Prograde orbit and contrary to its direction of rotation- 
Ferograde orbit. to release а directed ow of gravitons in a 
Sinusoidal oscillation simulating a rotational eflect of the 
loreet singularity around the axis of rotation provided by 
the “reference” singularity, resulting in tbe creation of 
imelike curves in à compact time-oriented manifold per- 
‘iting topology change from one spacelike boundary to the 
‘other in accordance with Geroch's theorem (Gerech 1967) 
‘which results in a method for the formation of G odel-ype 
aeodexcaly complet spacetime envelopes complete with 
Closed imelike curves. 


BRIEF DESCRIPTION OF THE DRAWINGS 


[ома] FIG. 1 is a schematic representation of the mecha- 
"ism employed to house the components necessary to gen- 
Crate a 241 dimensional anti-de Siter spice, resulting in the 
creation of timelike curves in а compact time-orientod 
‘manifold 

[0362] FIG. 2 is а schematic representation of the G 
Оййчуре geodesicaly compete spacetime envelope created 
by the mechanism complete with closed timelike curves 


DETAILED DESCRIPTION OF THE 
INVENTION 


[0363] Principles of Gravity Distortion Time Displace- 
ment Systems 

[0364] The theoretical understanding of quantum gravity 
allows the design of time displacement systems from fist 
principles. It is unlikely that gravitons or Kerr singularities 
Can be controlled in a precise way using current technology. 
Nevertheless, an understanding of three dimensional space- 
time and matter, does allow the design of elementary dis- 
placement systems. That is, systems whose displacement 
rely on direct warping space-time as opposed to the ejection 
‘of material o provide thrust resulting in time dilatational 
elects, 


[0365] The background for these systems are already 
Partially understood and quintessence theory allows their 
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further development. For this invention, the formation of 
black holes in the laboratory represents а crucial зер in 
‘understanding the mechanisms tha underlay gravitational 
physics and in tum the warping of space-time. The existence 
Sf black holes permits the localized application of the Axial 
torsion Spin-Rotation Coupling Elect (Zhang & Beesham 
2002) resulting in a Rotating Frame with Relativistic Factor 
(Zhang 2003) which can be used in the creation of a 
Alcubierre space time bubble under the Van Den Broeck 
modification of the Alcubierre geometry (Van Den Broeck 
1999) resting in a method for the generation of a pseudo 
241 dimensional anti-de Sitter space (DeDeo & Gost 2002) 
"wing two Kem type positively charged rotating dilation. 
Singularities where one singularity is maintained as а axis of 
rotation or “reference” singularity, and the other "umet" 
Singularity is subjected о а differential electron ow so ак 
о simultaneously pass above the photosphere of said sin- 
gularity in its direction of rotation and contrary io its 
direction of rotation 1o release a directed flow of gravitons 
ina sinusoidal oscillation simulating a rotational eflect ofthe 
“target” singularity around the axis of rotation provided by 
ще “reference” singularity. In this instance the space-time 
lattice would be repelled by gravitons in such a way as to 
disperse space-time quintessence in а circular fashion 
around each ofthe singularities, producing multiple event 
horizons around the simulated axis of rotation provided by 
the reference singularity. 

[0866] The release of gravitons from the target singularity 
is controlled by diferntlly governing the electron fow 
across the photosphere with the use of powerful electric 
ситети. їп tum the differential direction of ow across the 
Photosphene of gravitons would determine the direction of 
motion through the space time lati and the resulting time 
‘displacement from one spacelike boundary tothe other in 
accordance with Geroch's theorem (Geroch 1967) when 
implementing this approach it is important to remember that 
the black hole is not excited by the smashing of the clump 
asi “hits” the horizon The hole is тайт excited when the 
metric perturbation associated with the clump is “Telt” by the 
background metric. The excitation event therefore consti- 
‘tutes a smooth process whereby in-fall ofa clump from rmb 
and rough re serves as а source in the Teukolsky (1973) 
‘equation for small perturbations to the Kerr geometry (wih 
appropriate boundary conditions at re and t=). This is an 
important distinction with a great deal of relevance to the 
practical engineering of the displacement unit since we need 
^o gauge the “driving” of QNR modes in terms of am 
e getive coupling from clump infill 

[0367] What results sa method for resonant driving of the 
uasi-tormal ringing (QNR) wave modes of the Kerr geom- 
шу of the target singularity. The micro back hole hyper 
"cnt at rates $ M. Mise. 1 from а neutrino conl 
disk is pushed through to oscillate near resonance of its 
(1-2, 2) quadrupole QNR frequency due to the in-fall of 
compact mass owerdemites from the cusp in c сабке 
Potential оп a dynamical time scale. This mode is induced 
Sia induced mogneto-otationally induced fluid dynamics in 
the ulta-elatvstc region of the flow bounded from below 
by the marginally bound orbit radius: mb Ifthe QNR modes 
are fe resonantly ora few seconds of hypersaceretion, the 
enhanced amplitude of the oscillations yields a very high 
тшс of energy deposition into gravitational waves. Indeed, 
he integrate energy deposition is large enough to “evapo. 
mic" the equivalent of a factor of a Jew times the Total rest 
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mass-energy of а single clump into gravitational waves, 
‘which in turn interact with the reference singularity 


[0368] Application of the method described in the previ- 
Ош section results n translation outside of the cosmological 
horizon, where РКО, The topology of the resulting geo- 
desi, for large constant R, is mathematically equivalent to 
a Euclidean cylinder of the condition RxSn where T is the 
coordinate along the cylinder, Ts are located ouside the 
ишора cosmological horizons, where R ie timelike and 
T is spacelike. In the case o'a rotating Kerr black hole, there 
are two circular photon orbits that can exist in the equatorial 
plane and be exploited to create a tipler sinusoid. One is a 
Prograde orbit moving in the same direction as the black 
holes rotation, while the other js а retrograde orbit moving 
against the Mack hoe’s rotation, Theie radit are respectively 
given by 

TIAM Cona ases M) 

"—— 


where a is the angular momentum per unit mass of the black 
hole, The orbits fall in the range M greater or equal to el 
greater or equal ЗМ greater or equal to 12 greater or equal 
ЖУАМ The fact that a prograde photon or in or case cooper 
pair with Bose characteristics orbits the black hole at a 
smaller radius than a retrograde one can be attributed to the 
‘wellknown Lense: Thirring effect, ie, the dragging of iner- 
tial frames due tothe black hol’ rotation which we control 
and influence via electromagnetic induced load coupling 
with the open magnetic field lines threading the ВН horizon. 
This dragging would cause charged cooper pairs о revolve 
around the black hole relative to а static observer at infinity. 
‘Thus, to such an observer, a prograde cooper pair would 
have o orbit at a smaller radius o compensate for the exta" 
angular momentum acquired, while a retrograde one would 
have to orbit at a larger radius to compensate for the “los 
angular momentum. Indeed, in the limit of ero rotation, 
these two orbits coincide atr D ЭМ, giving the single 
circular orbit of the Schwarzschild black hole. Now, recall 
{hat orbits around the Schwarzschild black bole are neces- 
sarily confined to a plane passing through its center, because 
Of the spherical symmetry of the space-time. However, the 
Kem black hole space-time has only an axial symmetry (in 
addition o being stationary), and this raises tbe possibility 
of non-planar orbits. One could, for example, contemplate 
the existence of spherical Boseon orbits— orbits with con- 
Stant coordinate radii that are not necessarily confined to the 
equatorial plane around the Kerr black hole. Such orbits 
‘Would be а nontrivial generalization of the two circular 
photon orbits that е in the equatorial plane. At frst it may 
Seem a ite surprising that such spherical orbits could even 
exit, but there is an interesting reason as to why they are 
possible. Note that an abject in a spherical orbit would, in 
addition to moving around the black hole in the azimuthal 
direction, be undergoing some periodie motion in the ati- 
tudinal direction. This is only possible if there is a conserved 
quantity associated with motion in this direction, just as 
"angular momentum is necessarily conserved by its tational 
motion in the azimuthal direction. (This result can be seen, 
for example, using action-angle variable) Now, because the 
Кот space-time has only axial symmetry, geodesics in it 
should have only two constants of motion, namely energy 
and angular momentum. However, Carter discovered the 
remarkable fact that geodesics in the Kerr space-time pos- 
Sess a third constant of motion, И turns ош that Carter's new 
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constant governs the motion of geodesics in the latitudinal 
direction, although t is not related to any obvious space- 
time symmetry.. Thus, spherical timelike orbits, which 
assume eigenlike properties around the Ker black hole, are 
possible and when coupled with changed Bosons may be 

oie to manipulate the relative event horizons of the 
gt” singularity. The location and the temperature of the 
modified event horizon depend on the time, charge and angle 
of incidence of the cooper pairs. The Fermionie spectrum of 
Dirac particles displays а spin-otation coupling eflect due to 
te interaction between the particles with spin-1e2 and the 
black holes with rotation. The effects arise from the inter- 
action between the spin of Dirac particles and the rotation of 
the evaporating black holes. The feature of this spin-rotation 
coupling effect is its dependence on different helicity states 
of coupled particles with spin-^ and its irrelevance o the 
mass of particles. 


[0369] 1а onder to design a mechanism for time displace- 
ment exploiting the Carter asymettry cited above we utilize 
two positively charged top spin rotating kerr type black 
holes aligned on demand to crate а simulated rotational 
effet around a central axis provided by the "reference" 
Singularity. Га the case of the Kerr blackhole (singularity), 
{his is accomplished by an inverse Blandlord-Znajek (BZ) 
process wilizing the magnetic Пих of open feld lines 
Connecting the horizon and ап induced remate lod. (Ding 

Xiong Wang, Kan Xiao & “Кена Lei, 2001) permitting 
the microscopic blackhole (singularity) to be rotated along 
its horizontal axis in at relativistic cenirifugational speeds. A 
ferential current is then applied in such a way as to pass 
through the entire photosphere in the desired direction. As a 
result the gravity field can be manipulated by three factors 
hat айга it in distinct ways. Adding electric charge о the 
singularities increases the diameter of the inner event hori- 

ons. Adding mass 1o the singularities increases the area of 
пошивом influence around the singularities. Rotating and 
positioning the polar axis of the singularities affects and 
ters the resulting gravity sinusoid 


[0370] 1n order to croste a sinusoid capable of inducing a 
topology change from one spacelike boundary to the other in 
accordance with Gero theorem The electric charge in the 
upper half of the photosphere would be maximised. The 
electrons will have а vector in the lef to right direction as 
the singularity spins clockwise. И а maximised current is 
applied to the singularity in the same direction this will 
‘esl in a increase in the velocity ofthe electrons relative lo 
the centre of gravity of the singularity, doe to the fow of 
curent. In turn, according special relstivity and to the 
Space-time latice model, this wilt result in an increase Ш the 
‘lativstic mass if the clectoas and in tum by general 
relativity ап increase in the release of gravitons. 


[0371] Conversely in the lower half of the singularity the 
electrons will have à vector of motion in the right o lef 
direction due to the spin of the singularity. This will be 
relativistically slowed by the differential current applied in 
the same direction as the current above, and hence in the 
opposite direction to the direction of roiation, The change 
can be separately applied and adjusted 10 ensure tha the 
electrons are relativistically stationary relative 10 the centre 
of gravity. Ta turn this will minimize the relativistie mass and 
result in a decrease in the release of gravitons for the lower 
half ofthe singularity 
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[0372] The overall result will be a greater release of 
gravitons in one direction anda Jesser eise of gravitons in 
fhe converse direction. The effect will be enhanced by the 
use of a muli-phasic current simultaneously applied This 
‘ill result in the release of muli-phasic gravitons which will 
disperse space time in the singularity with increase in 
‘density inthe сакото this elect can also be produced and 
Supplemented with the use radio frequency pulses, The radio 
frequency pulses must be designed o produce a change in 
the spin of the particle to enhance the release of gravitons in 
the desired direction 

[0973] With the use of lange currents the drif velocity of 
fhe electrons across the photosphere could be greatly 
increased. Within this region the electrical resistance is 
virally eliminated. Thereby allowing large currents to be 
induced with minimum total power output 

[0374] The result is the production of cooper paired elec- 
irons of high speed and hence high relativistic mass in the 
desired half of the singularity, whilst producing low speed 
and thus low mass paired electrons at the converse of the 
singularity, in aecondance with special relativity. The imbal- 
ance in the rotating singularity will be continuously present 
creating a dynamic warping of space-time. In effect, the 
differential current fow, will produce differential graviton 
production and in tum, by general relativity, he warping of 
Space-time 

[0378] As the cooper pairs cross the photospher, acere- 
tion of the Bose particles reus Near-hole accretion across 
the target singularity is Then motivated by magneto-rotation- 
ally induced, ulira-relatîvistie disk dynamics in the region of 
the flow bounded from below by the marginally hound 
geodesic radius mb. As the particles impelled have high 
Spin values, a largely coherent magnete eld in this region 
has the dynamical implication of compact mass segregation 
atthe displacement nodes of the nonaxisymmetric. MRI 
‘modes. This results in prolific gravitational wave emission 
coincident with the gamma-ray stage. The gravitational 
‘wave emissions are then manipulated to influence the ref- 
ference singularity To produce a variable gravitational sinu- 
said which is then used to mathematically approximate the 
sravametre distortion, inducing a topology change from one 
spacelike boundary to the other in accordance with Geroch's 
theorem, 
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sates", In tis artiele Garay showed that there exist both 
dynamically stable and unstable аса 

condensates that, in the hydrodynamic limit, exhibit a 
behavior completely analogous to that of gravitational black 
holes. This discovery coupled with creation of color glass 
condensate (CGC) ап extreme form of nuclear matter in 
‘which а nucleus travels at nearight (relativistic) speed 
Which Папан, like а pancake in its direction of motion and 
spawns a large number of gluons hold the key 1o high energy 
singularity formation. 


1 chaim: 
1. А method for the generation of a pseudo 2+1 dimen- 
sional oxide Sitter space comprising the steps of- 


creating two Kerr type positively changed rotating dilation 
singularities, including the steps of 

maintaining one of the singularities as a axis of rotation 
‘reference singularity 


maintaining the other of the singularities as a 
Singularity, and 

subjecting the target singularity to a differential electron 
Tow so as to simultaneously pass the dillerential elec- 
tron ow above a photosphere of said target singularity 
in a direction of rotation thereof ond contrary Yo the 
direction. of rotation thereof, in onder 10 release a 
directed flow of gravitons in а sinusoidal oscillation 


ect 
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simulating а rotational effect of the target singularity 
around the axis of rotation provided by the reference 
Singularity. 

1. A method of generating а force around а body, com- 


prising the steps of 


‘employing sinusoidal oscillations of electrical bombani- 
‘ment on the surface of one Kerr type reference sin 
larity in close proximity toà second Kerr type target 
singularity to tke advantage of the Lense- Thirring 
“Ша, wherein the electrical currents employed in the 
‘bombardment are passed simultaneously across the 
photosphere ofsaid reference singularity in ite direction 
Of rotation and contrary 1o its direction of rotation to 
release а directed low of gravitons in a sinusoidal 
oscillation simulating a rotational effect of the target 
Singularity around the axis of rotation provided by the 
reference singularity: 


cresting timelike curves in a compact time-oriented mani- 
Told of Godel-ype geodesically complete spacetime 
envelope under the Van Den Broeck medication of the 
Alcubierre geometry, resulting in the creation of time- 
Tike curves in a compact time-orented manifold per- 
minting topology change from one spacelike boundary 
to the other in accordance with Geroch's theorem. 


atent Application Publication о Pub. No.: US 2006/0144035 АТ 


as) United States 


Chir 


US 200601440351 


(43) Pub. Date: Jul. 6, 2006 


(54) PHOTON SPACECRAFT 


(76) taventoe: John Quincy St. Clair, San Juan, PR 
us) 


QU Appl No: quere 


ied Jan. 3, 2008 


Publication Classification 


m.c 
тош 00 
вз зс. 


(2006.01) 
болөзл: 60/208 


6n ABSTRACT 


I propulsion system utilizing photo 
ive energy over the hull in order to 
1 


tion Publication Jul. 6,2006 Sheet 1 of 9 US 2006/0144035 A1 


Patent Application Publication Jul. 6,2006 Sheet 2 of 9 US 2006/0144035 A1 


Figure 2 


Patent Application Publication Jul. 6,2006 Sheet 3 of 9 US 2006/0144035 A1 


Figure 3 


US 2006/0144035 A1 


Patent Application Publication Jul. 6, 2006 Sheet 4 of 9 


Figure 4 


Nes 


Patent Appli 


Jul. 6,2006 Sheet 5 of 9 US 2006/0144035 A1 


Figure 5 


Patent Application Publication Jul. 6, 2006 Sheet 6 of 9 US 2006/0144035 A1 


Figure 6 


Patent Application Publication Jul. 6, 2006 Sheet 7 of 9 US 2006/0144035 A1 


Figure? 


Patent Application Publication Jul. 6,2006 Sheet 8 of 9 US 2006/0144035 A1 


Figure 


Patent Application Publication Jul. 6, 2006 Sheet 9 of 9 US 2006/0144035 A1 


Figure 9 


US 2006/0144035 АТ 


PHOTON SPACECRAFT 
BRIEF SUMMARY OF THE INVENTION 


[0001] This invention is a spacecraft propulsion system 
that employs photon particles to generate а Held of negative 
energy in onder to produce Tift on the hu 


BACKGROUND OF THE INVENTION 


[0002] Referring t FIG. 1, an electromagnetie wave 
traveling in the z-direction consists of an electric E field 
‘vibrating in the x-direction and a magnetic fux density В 
Feld vibrating at right angles in the horizontal y-direction, 
‘The energy-siress-momentim of this photon can be ana- 
lyzed using Binsin’ General Theory of Relativity and the 
Faraday Р tensor The Faraday tenor is а 4x4 mix 
containing the electromagnetic wave components as shown 
here in general where с is the spoed of light 


For this particular photon, this tensor is 


[0003] The ck 
fo sum of the sqt 


tal spacetime length ds squared is equal 
‘of the Cartesian elemental lengths 


“The coeficients ofthis equation, {-1,1,1,1} are the diagonal 
components ofthe meti tensor 


‘The sres-energy-momentum tensor T can then be eae 


lated for the photon using the Faraday tensor and the g 
‘metric tensor in the following equation from gravitation 
physics 
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“The stress-energy-momentum tensor indicates the curvature 
of space due tà the application of electromagnetic fields, 
"mass, angular momentum and charge. The mass of the Earth, 
dor example, generates a negative curvature of spacetime 
such that objects fll toward the mass. The T tensor, which 
js also а 4х4 matrix, contains the momentom or lox tems 
їп the first row and fst column. The normal pressure stress 
is located slong the diagonal. The shearing stresses are 
Tocat off the diagonal. The energy tem is in the upper left 
comer as depicted here, 


nay fs, py дщ 


peur fen rem shears her 


[0004] Since BE, the stress-energy-momentum ten- 
Sor for the photon is therefore 


M 


This remarkable result shows that the photon is actually а 
negative energy particle бор llt commer) which is pushed 
along by a positive pressure wave (lower right comer). The 
particle has a postive Mux (upper right comer) in the 
direction, as well as a balancing negative flux in the lower 
et comer so that the overall momentum of the universe 
remains the same. АП four components cancel and we see 
the photon as а massless particle moving at the speed of 
Tight 

[000] Thus the key idea behind this invention js that it is 
Possible to cancel ош the pressure term and lave a station- 
ary vibrating electromagnetic field of negative energy over 
the hull of the spacecraft. The importance of negative слету 
is that it is a prerequisite to generating wormholes between 
space and hyperspace 

[0006] Hyperspace consists of the those co-dimensions 
‘hich have different physics constants such as a low speed 
of light. The existence of hyperspace, which has а white 
misty Jook, is not a well-known scientific concept. Experi 

ments with our magnetic vortex wormhole generators, 
hyperspace torque generator, full body levitation using СЫ 
Kung breathing, arm levitation hy spinning the co-gravita- 

‘ional K field, full body teleportation through hyperspace а 
distance of 100 meters using а pulsed gravitational wave, 
jumping into hyperspace, having a plate of toast enfold off 
бе breakfast table and disappear into thin ай, walking 
through walls and doors outordimension, looking into 
‘other dimensions, remote viewing through subspace fo dis- 

tances of 100000 light years, and other electromagnetic 
experiments carried out By eo-researchers, have shown us 
the reality and existence of hyperspace. 

[0007] Referring to FIG. 2, the spacecraft consists of an 
upper (1) and lower (2) hull attached by ceramic insulators 
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to a circular ring (3). The ring provides support and is 
‘tached о an outer sharp-edged rim which is clectostati- 
‘ally charged to a potential -V. The purpose of the charged 
imis to generate a radial electric E Вей around the vehicle. 
[0008] Referring to FIG. 3, the radius of the ring (4) 
‘equa toa. The distance fom à рой on the ring tothe Z-axis 
is г. The potential on the zaxis is therefore the charge 
divided by the distance, 


This poten 
dust 


The potential outside the ring ean be writen in terms of the 
Legendre polynomials Р 


Patter, Cov 


wheres is the number of tems in the expansion. By equating 
the known particular solution potZout on the z-axis with the 
general Vout solution, the coeficients A[n] are found to be 


which are substituted back into the Vout equation to get the 
Potential outside the ring- 


[0009] Referring to FIG. 4, the potential (doued lines 6) 
ooking at a slice tough the ring (5) is shown together with 
the electric E field. The negative grodient of the potential is 
the осе field (7) shown by the direction of the arrows, 
The importance of this diagram is that the electric field 
points in the radial direction toward the negatively charged 
Ting. The force on an electron is the electron charge times the 
асад field 


d 
Because the electron charge is negative and the radial field 
point inthe negative direction toward he ring. the force оп 
the electron is positive. Thus Ве electron moves away from 
the ring in the positive dil direction. A dimensional plot 
ofthe ring (8) and the electric feld (9) is shown in FIG. 5. 


[0010] The stress-energy-momentum generated by a radial 
lecti fied is calculated using the Faraday F tensor 


Jul. 6, 2006 


ову 


"The g metric tensor has 1o be given in spherical coordinates 
{real 


where Ө is the angle from the vertical to the radius r. The 
stress tensor Т“ along the radial direction is 


which shows that the pressure is negative along the radial 

to the square of the radial electric field divided by 
e of the speed of light. Because the field is squared, 
i doesnt matter that the electric field points in the negative 
direction. The square makes it positive, but the overall 
curvature pressure is negative. Thus this negative pressure 
cancels ош the positive pressure propelling tbe poton 
along. The second key idea of the invention is how to 
generate this photon moving in the radial direction. 
[0011] 1и Һа been known fora long time in physics that an 
electron moving in a circular pam will emit photons in a 
process known by the German word Bremsstrahlung which 
Js translated as “breaking radiation.” There are several types 
of radiation such as classical Bremssirahlung involving a 
‘hanged particle making а collision with another charged or 
‘uncharged particle in which photons are emitted. The quan- 
Tum mechanical  Bremsstrshlung involves the sudden 
appearance or disappearance of a charged particle which 
also emits radiation. In space, having a field of wormholes 
in which the electrons are spiraling down into hyperspace 
‘Would result in the emission of photons by the quantum 
mechanical method. Also, in the atmosphere, having colli- 
Sions with air molecules results in emission of photons in the 
classical way. 
[0012] In order to get the electrons to spiral around and 
emit photons, crossed electromagnetic field is used as 
Sbown hy the following equation 

Falsa 

where the velocity v is in the positive radial direction due to 
the force of the electric field. The velocity crossed with a 
magnetic Пих density D feld in the 0-direcion makes the 
даши, move sideways back and forth in a wiggling 
[0013] Referring to FIG. 6, а direct current solenoid (10), 
represented by multiple current loops, namning vertically 
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‘throug the center of the hull, generates a magnetic field that 
curves around the outside of the hul, as shown by contour 
Tines (12), The noth pole (11) is at the bottom of he hull. 
A radial arrow (13) from the electrostatically charged rim is 
perpendicular о the magnetic Beld lines. The cross product 
in the force equation becomes the electron radial velocity 
times the magnetic field v, Bo- 

[0014] Refering to FIG. 7, the electric field is in the 
y-direction and the magnetic field is in the z-direction. The 
flt looping path in the x-direction is the motion of the 
loco. The electron. which has a negative charge, starts to 
move in the direction opposite to that of the electric field In 
this particular diagram, the electron acquires а velocity in 
the negative y-direction. Then a sideways foree in the 
x-direction is produced due to the cross product of the 
velocity with the magnet field times the negative charge 
Depending on the magnitude of the velocity, various size 
loops can be produced. 


[0018] In terms of the hull coordinates, because the Пас 
Toop is in the plone of the electri field which points in the 
radial direction, the electron emits Tight in the radial direc- 
fion. This condition means that the negative radial pressure 
created by the electric Bed cancels the radial pressure of the 
Photon. Thus the photon becomes a stationary vibrating 
quantum of negative energy. This has the appearance of a 
Tuminescent light source. The stress tensor for this condition 
is therefore 


[0016] residual negative energy 
Which leaves a residual negative energy por photon. 


[0017] Referring to FIG. 8, the negatively charged rim 
(14) produces а radial electric field (16) that crosses the 
magnetic В field (15) of the solenoid. Electrons emitted by 
the charged rim then encounter this crossed field which 
makes them spiral (17) around the hull. Because of the tight 
Toop, the electron emits Bremsstahlung radiation im the 
adi direction (18). The positive pressure feld of the 
photon, which is directed in the radial direction, is canceled 
by the negative pressure field (19) created by the electric 
field. Because the photon energy is negative, а stationary 
Vibrating electromagnetic quantum of negative energy (20) 
Surrounds the hull. 

[UIS] This negative energy and the pressure stress ere- 
fated by the electromagnetic fields open up wormholes 
between space and hyperspace. The potential head is posi- 
tive Irom hyperspace imo space because the energy of 
hyperspace is more positive than the negative energy feld 
The low-density hyperspace energy fills the hull and its 
surrounding space with а while misty hyperspace сету 
which makes the spacecraft lighter in mass, and therefore 
Tighter in weight within a gravitational Held. The acta 
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physics is more complicated still because the electrons find 
‘hat the resistance of hyperspace is Tower than the resistance 
‘of space, Thus they spiral down the wormholes which results 
ina sudden disappearance of charge. The quantum mechani- 
cal elect of this is to radiate even more photons which in 
Turn produce even more negative ener: 

10019] The lih on the hull is generated by the radial 
cect field. In cylindrical coordinates, the g metric tensor 


Using this mori tensor, the pressure stress in the vertical 
direction Tis 


which is a positive curvature over the hull. The mass of 
Earth produces a negative curvature in which objects fall 
toward the mass, By counteracting this negative curvature 
with a more than positive curvature, if is developed on the 
Spacecraft. Because the negative energy lowers the effecti 
mass of the vehicle, the acceleration is large with a modest 
lect field Moreover, in our dimension, the speed of light 
Js 299792458 meters рег second. Hyperspace energy hos a 
speed of Tight equal to one meter per second. Thus the stress 
I amplified by a factor of 


Because electromagnetic fields are relativistic, motion in a 
Iow-velocity-of:light energy field amplifies their strength- 


SUMMARY OF THE INVENTION 


[0020] It is the object of this invention to create а space- 
rafi propulsion system that produces wonnholes between 
space and hyperspace using negative energy in order 10 
deserat lift on the hull, 1 was discovered inthe Riemannian 
Curvature calculations of gravitation physics thal negative 
energy is required to keep open the throat of the wormhol 
From experiments with the magnetic vortex wormhole gen- 
‘erator, it is known that the proper combination of electro- 
‘magnetic fields, together wih this negative energy, can 
create a wormhole through which smake can be blown into 
hyperspace. 


[0021] Referring to FIG. 9, the directions of force, veloc- 
ty, and electromagnetic fields are referred to in the cylin- 
Areal coordinate system [rf]. Ап elctesaticaly 
‘charged sharp-edged ring ia the (direction around the hull 
of the spacecraft produces a radial electric field. A vertical 
Solenoid in the z-direction through the center of the hull 
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produces a magnetic field which is perpendicular at the rim 
{0 the electric field. Wilh the curent inthe solenoid owing. 
in the clockwise (-0) direction, using the right-hand rule, he 
magnetic field points in the upward z-direction outside the 
fim. Because the sim is charged to a negative voltage, the 
lect field points toward the hull in the negative radial (r) 
direction. Electrons emitted by the rim travel outward (ov) 
because the charge on the electron is negative which, 
together with the negative electric field, produces a positive 
radial force. The radial force оп the electron causes it lo 
acquire velocity which interacts with the magnetic field, 
The cross produet of the velocity (sv) with the positive (+В) 
magnetic feld produces a sideways foree on the electron in 
the negative direction. However, because the charge on the 
electron is negative, the force is 
— 

which is positive n the O-direction. It is this sideways foree 
‘that produces a Пас spiraling or loping motion whereby the 
electron emits photons, known in German as Bremsstahlung 
radiation, in the mil direction. The photon, which is 
actually û quantum of negative energy, has a positive radial 
pressure which propels it along. Because the redial clectrie 
Feld produces à negative pressure in the radial direction, he 
two opposite fields cancel in the radial direction to form a 
residual stationary vibrating negative energy. Thus the hull 
becomes surrounded by negative energy which, together 

the pressure stresses created by the electric fell 
generates wormholes between space and hyperspace. 


[0022] The grvittional potential between hyperspace 
and space js positive because the hyperspace energy is more 
positive than the negative energy around the hull. Thus the 
low-density. low-speoi-oFight hyperspace cnemy flows 
through the wormhole and fils the Bull. This has the effect 
of reducing the elective mass of the hull Because the 
ане field generates positive pressure over the hullin the 
vertical z-direction. here is an upward force on the vehicle 
due to the pressure times the Bul res, Since the 

а low mass, there is а modest upward aoc 

Spacecraft equal 1o the force divided by mass, 


— 


A BRIEF D 


ESCRIPTION OF 


IE DRAWIN 
[0023] FIG. 1. Perspective view of an electromagnetic 


[0024] FIG. 2, Perspective view of spacecraft. 
[0025] FIG. 3. Perspective view of charge ring 


[0026] FIG. 4. Planar plot of the radial electric field 
produced by charged ring. 

[0027] FIG. 5. Perspective view of radial electric field 
around ring. 

[0028] FIG. 6. Planar view of magnetic fux density field 
‘onto lines. 


[0029] FIG. 7. Perspective view of electron motion in 
crossed electric and magnetic бей. 


[0030] FIG. S. Perspective view of production of negative 
energy around hull. 


[0031] FIG. 9. Perspective view of cylindrical coordinate 
System 02] 
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DETAILED DESCRIPTION OF THE 
INVENTION 


[0032] 1. The hull is made from a single sheet of alumi- 
mum which has been stretched to ir yiek! peint by 
hydraulic cylinders. An upper and lower die is CNC 
machined to the profile of the hull. The soft sheet is then 
‘clamped in te die wher it takes onthe smooth shape of 
"he hull without any wrinkles. The hull is extremely rigid 
after forming and does not require any structural rein- 
forcement 


[0033] 2. A section ofthe aluminum ring is made in a 3D 
‘computer graphics program. The model is stored as а 
Sterelithography Пе (* s. The computer model is then 
Sent via Internet e-mail to the stl server who prints the part 
in an ultraviolet light-curod polymer. The part is retumed 
the next day by Express Mail. Using a rubber blanket 
mold to create several ring sections, the entire ring is 
assembled together in another wooden mold box having 
thin circular laminate-coated particulate wall boards on 
‘either side ofthe ting. Thon a liquid rubber mold is poured 
on top ofthe ring and allowed to harden overnight at room 
Temperature, Since the rubber mold is flexible, the ring 
‘can be extracted fairly easily. This ring model is then sent 
to the foundry whore it is cast in aluminum using the lost 
wax process ia which а wax mold evaporates out of the 
Sand casting. We are also experimenting with non-mag- 
netic copper casting metals containing beryllium having 
good conductivity. 


[0034] 3. A 11.5 em plastic pipe is mounted on a rotating 
fixture driven slowly by а micrcontllr, stepper motor, 
and power electronics board. Using a lage diameter 

sued wire, such as a 17 AWG with а wire diameter of 

(0127 cm, the wire is wound slowly on the pipe and 

‘expoxied so that the windings don’t come loose. The 

solenoid js then mounted vertically in the hull supported 

by the suppor ring and driven by a current generator 
cated nearby on he test па. 


[0035] 4. The ring is driven by a high voltage electrostatic 
generator similar tothe night vision scope high voltage 
power supplies. The ing charge is isolated from the hull 
by ceramic insulators, 


тавь 
1. A spacecraft propulsion system comprising the com- 
ponents 
an aluminum horizontal cireular structural support ring: 
an aluminum hullin the shape of a high dome on top and 
‘shallow dome on the bottom attached to the circular 
support ring wing ceramic insulators 
an eloctrostanically negatively charged sharp odd circu- 
lar ring. preferably of non-magnetic aluminum or cop- 
теп апае with ceramic insulators to the ouside of 
"he support fing: 
ıa solenoid mounted through the center of the hull in the 
Vertical direction and attached to the center of the 
Sapport ring: 
an electrostatic high-voltage generator to drive the outer 
lecrosati: ring: and 


a direct high-eurrent generator to drive the solenoid. 
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2. The method of claim 1, wherein a negative radial 
«айс Во is generated around the hull by placing a 
negative potential on the sharp-edged electrostatic ring using. 
the electrostatic generator. 

3. The method of claim 1, wherein the current-driven 
solenoid generates а vertical magnetic field around the hull 
‘sith the north pole of the solenoid facing down through the 
bonom of the hull which causes the magnetic Nux density 
field to point up outside the rim. 

4. The method of claim 1, wherein electrons are emitted 
radially by the sharp edge of the charged ring 

5. The methods oF claims 2, 3 and 4, wherein the crossed 
leciromagncic fields cause the electrons to spiral around in 
Mat loops during which photons are emitted in the radial 
direcion 

% The methods of claims 2 and 5, wherein the negative 
radi pressure created by the electric field cancels the 
positive radial pressure of the photon 1o leave a residual 
quantum ol negative energy per photon around the hull 

7. The methods of claims 2 and 6, wherein the pressure 
stes created by the electric field, and the negative energy 
combine 10 form Wormloles between space and hyperspace. 
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S. The method of claim 7, wherein low-density hyper 
space energy of а higher gravitational potential flows 
through the wormholes to fil the hull and surrounding space 
around the hull with the eflct of reducing the effective mass 
of the spacecraft 

9. The method of chim 2, wherein the сїйє field 
generates a positive pressure in the vertical direction over 
the hull which together wit the hull surface area, generates 
an upward lif force on the hull. 

10. The method of claim 6, wherein the negative energy, 
having a low light speed, amplifies the strength of the 
electromagnetic fields and pressure stress fields. 

11. The methods of claims 4 and 7, wherein the electrons 
spiral down the low resistance wormholes into hyperspace 
Such as to create a sudden disappearance of electrical charge 
"which quantum mechanically causes а large emission of 
additional photons. 
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ROTATING ELECTROSTATIC PROPULSION 
SYSTEM 


[BRIEF SUMMARY OF THE INVENTION 


[0001] The invention, which is the object of my present 
pplication, is a spacecraft propulsion system which devel- 
‘ops spacetime curvature tension utilizing a combination of 
a routing radial electrostatic feld and a fixed vertical 
Electrostatic field. The two Вей create а stcsscnergy T” 
gradient in the radially direction which is equal to force. The 
fadial field is crested on the side of a changed rotating 
Cylinder on the underside ofthe hull, The vertical field is 
created by an annular changed ring concentric with the 
cylinder. Three rotating cylinders are located in a rangle on 
the bottom of the hull in order to produce a force in any 
direction in the horizontal plane. 


REFERENCI 


PAPERS 
[0002] Gravitation, Wheeler, page 80. 


BACKGROUND OF THE INVENTION 


[0003] When working with Maxwells equations in tensor 
notation, it became apparent that a tensor can change idea- 
"iy depending on what permutation af variables is involved. 
For example, one single equation can involve both charge 
density and ситет density. And all of Maxwell's equations 
fan be reduced to just two equations. 


[0004] In the tensor equation for momentum, if the lever 
sem is length tben he equation is equal to the ow rate of 
angular momentum. Ifthe lever arm is time, thon you get 
linear momentum. And if the feld rotates with time, then the 
time rate of change of linear momentum is a force which is 
the basis for this invention. 


[0005] Einstein said tbat mass curves space and space tells 
mass how to move. fa this sense, generalized mass can be 
mass, clecmagnctc fields, charge or angular momentum 
‘which create a spacetime curvature that produces foree on 
the spacecraft. 


SUMMARY OF THE INVENTION 


[0006] The invention relates to a spacecraft utilizing a 
тиш clectrostatically charged cylinder and а concentric 
annular charged ring fo create à ses energy spacetime 
Curvature in the horizontal plane on the spaceeraf”s under- 
Side hull A motor drives the rotating cylinder which extends 
below the hull. A charged surface produces an electric field 
im the direction normal 16 the surface. The vertical and 
rotating electric fields combine to create a rate of change of 
incar momentum which creates а horizontal propulsive 
бе on the Bull 


STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT. 


[0007] Not Applicable. 
A BRIEF DESCRIPTION OF THE DRAWINGS 


[0008] FIG. 1. Perspective view of spacecrat bull (A) 
‘with the thee electrostatically charged rotating cylinders (C) 
Surrounded by their annular charge rings (D) extending 
down on the underside of the hull (B). 
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[0009] FIG. 2. Perspective view of individual thruster 
showing rotating cylinder and ring- 

[0010] FIG. 3. Sucsscncrgy tension created by two elec- 
"ric fields and having units of curvature. 


[0011] FIG. 4. Cylindrical spacetime coordinates {t, 1, 0, 
2 


[0012] FIG. S. Faraday electromagnetic F tensor contain- 
ing electric айд» in the radial and vertical directions. 
19013] FIG. 6. Siress-energy tensor T showing it is equal 
to the produc of the two electric fields divided by 4л. 
[0014] FIG. 7. The tensor equation for flow rate of angular 
momentum S 


19018) FIG. 8. The units are lincar momentum duc to the 
time lever arm. 


[0016] FIG. 9. The rate of change of linear momentum is 
the horizontal force produced by the two electric fields, 


[0017] FIG. 10. The angular momentum flows through an 
arca whose normal vector is in the radial direction. 


[0018] FIG. 11, Cylinder with only one electrostatically 
changed segment 

[0019] FIG. 12. Annular ring with three individual seg- 
ments which can be charged separately to create a forge in 
2 particular direction. 


DETAILED DESCRIPTION OF THE 
INVENTION 


[0020] 1. Referring to FIG. 1, the spacecraft comprises 
an upper hull (A) with three rotating eectrosatically 
charged cylinders (C) with their concentric annular 
lccrosticilly charged rings (D) located on tbe space- 
‘alts bottom hull (B) 


[0021] 2 In a closer view of one of the cylinders seen 
in FIG. 2, motordriven rotating cylinder (A) has an 
lecwostatcally charged surface which produces an 
electric field (Су normal to said surface. The fixed, 
clecirostatically charged annular ring (B), which is 
concentric with the cylinder, produces a vertical elec 
"rie field (D) pormal to its surface, This crossed fied (E) 
‘creates a negative spacetime curvature tension which is 
the produet af the two fields divided by 4% as seen in 
the equation, FIG. 3. 


[0022] 3. Notice that the equation involves the permit- 
tivity of space со divided by the lincar mass of the 
universe О and the speed of light, This produces unit 
of inverse meter squared which is the spacetime cur- 
‘ature. In Einstein's General Theory of Relativity, the 
spacetime curvature tensor İs equal to the siress-encrgy 
Tensor or GST where G is the curvature, and T is the 
product of the electromagnetic fields. The problem with 
{his equation, which has been resolved with this iuven- 
tion, is that the incar mass С times the speed of light 
© is an enormous number. Even with the square of 
enormous electric fields, the curvature would be 100 
Small even to notice, and Title force would be gener- 
sted 


[0023] 4. In another patent application of mine entitled 
“Magnetic Vortex Generator, i was shown that a rotating 
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cylinder containing embedded and stacked bar magnets 
produces a negative mass and negative spacetime 
Spring constant. Н сап be shown that this combination 
Produces а small wormhole or interimensional con- 
nection between our space and hyperspace along the 
centerline of the rotating cylinder. Co-dimensions of 
hyperspace have different physics constants. A low 
pressure region of hyperspace has a very low mass 
density und a very low speed of light. The wormhole 
allows this low density hyperspace energy to enter into 
Ош space and permeate the cylinder and annular sing. 
"The permittivity is proportional to the inverse of the 
speed of light squared. The hyperspace speed of light, 
‘obtained from my tetrahedron physics diagram, is 8971 
meters per second. The speed of light in our dimension 
is 299702458 meters per second. As shown by thc 
enclosed reference calculation, the hyperspace permit- 
tivity s about a trillion times larger. Because the force 
is equal to this new permittivity times the electric fields 
Squared times the area around cylinder, the force is 
{really amplified by this increase inthe permittivity of 
space 


19024] 5. Iris pertinent 1o this invention bow the stress- 
energy is erated due to the wo electric fields in the 
vertical and radial direction. In gravitational physics, 
there is a Faraday F ensor which contains all the 
‘components of the electromagnetic Ней. It is a 4 by 4 
matrix whose rows and columns correspond to the 
‘coordinates of spacetime which in cylindrical coordi- 
Tates are (1, r, 0, z} where ts time, r the radius, theta 
the horizontal angie and # the vertical height. These 
coordinates are shown in FIG. 4. 


[0025] 6. The radial electric E, field and the vertical 
сае E, field can be inserted into the Faraday tensor 
‘seen in FÍG. S The sign of tbe vertical field is positive 
because it points in the positive z-direction due to the 
fict that the annular ring bas a negative charge. The 
cylinder has a positive charge, This produces the nega- 
Tive stessenetay tenor T^ эк drawn in FIG. 6. 


[0026] 7 In order to сисе the foree on the cylinder, 
it is necessary to calculate the flow rate of angular 
momentum. Momentum is mass times velocity or mass 
melerper second. IF tbe mass is moving in circle, then 
there в а lever arm times the momentum which makes 
it mass meter squared рег second. If this i differenti 
ated with respect to time, hen a low rate of angular 
momentum i produced with units of muse meler 
squared per second squared. AS mentioned previously, 
tensors have this dual nature where depending on thc 
permutation of the variables, it means one thing or 
nother. In this case, the lever arm will be lime, rather 
бап length which convert the flow rate of angular 
momentum into just linear momentum. If you change 
linear momentum with respect o time, then you gel a 
foree. 


[0027] S. The flow rate of angular momentum S is 
shown in FIG. 7. The force has to be against the arca 
"whose normal vector is in the radial direction which is 
also the direction of the momentum, So $ bas an T 
subscript indicating that it ows in the radial direction. 
“The permutation tensor e has thee subscripts which 
keeps track of the tensor notation. The frst subscript is 


Nov. 13, 2003 


the sume as the momentum subscript, Permutations of 
the coordinate variables which are in order have a plus 
‘one sign. Permutations which are in res 

ıa minus опе sign. Permutations in which the variable 


the r and 1 are їп reverse order in cj 
‘ates. Because the permutation поо starts with r, then 
we ean have permutations such as [riz] which is a 
reverse order negative permutation. This negative sign 
cancels the negative sign of the stress tensor The 
reason this permutation is chosen is because the fist 
subscript оп the stescenerzy tensor is now z. Because 
he normal to the area s in the radial direction, thea the 
sttes-easor matches he electi fields that we have 
available, which are also in the zr-direction. 


[0028] о. In this case, the second subscript of the 
permutation tensor is time, rather than ler 
nits become, as shown in FIG. 8, those of linear 
momentum. To me, this was very surprising. Then 1 
realized that the radial electric field rotates with time 
Which means the differential of the linear momentum 
produces а force on the hull. Ia exponential notation, 
the radial electric field rotates with Expfioi] This is 
‘multiplied by the time lever arm, so the term that has 
то be differentiated s 1 7. The ime lever arm saves 
the differentiation by making опе term real so that the 
Force is real, This is shown in FIG. 9. The unit of the 
first term are real newton In tbe second term, the time 
t multiplied by the frequency cancels out in terms of 
units, so the wits аге still force, but imaginary 


[0029] 10. There is an area involved in the orc cqui 
tion which is depicted in FIG. 10. The charged rotating 
cylinder (C) located inside the charged annular ring (B) 
is driven by motor (А). The radial electric field (E) is 
pormal to the area (D) whose pormal vector is also in 
the radial direction. The angular momentum flaws 
‘hough this area which surrounds the cylinder, In 
Going so, it curves spacetime which produces the force. 


[0030] 11. 10 the radial electric feld is continuous 
around the cylinder, then the net force i zero. Referring 
10 FIG. П, one section (A) of the rotating cylinder is 
charged, which means that there is a force once per 
cycle in a selected direction depending on when the 
annular ring is charged. The other option, refering to 
FIG. 12, is tbat tbe annular ring i divided up into two 
or three sections with the feature that the charge can be 
turned on (A) or of (B) on э particular segment. As the 
rotating electric Ве goes around, one of the annular 
ting sections will bave an electric lick in order create 
5 foree on that side. 


[0031] 12. Since there are three fore cylinders, this 
‘allows for yaw motion conto so thatthe hull of the 
Spacecraft can pivot to change direction. Alter the 
directional change, the two back cylinders can be 
Synchronized to produce thrust in the forward direction. 


[0032] 13. There could also be a polarity change for the 
vertical electric field such Ihat a positive siress-enerey 
is produced which would reverse the direction of the 
ros 


US 2003/0209637 A1 


What I claim as my invention i 

1. A spacecraft propulsion system utilizing three electro- 
statically charged motor-driven cylinders cach one of which 
folate within a charged annular пор to produces spacetime 
res curvature tension im the horizontal plane on the 
underside of the hull. 

2. Said rotating cylinder comprised of bar magnets 

inder and stacked in groups at intervals 

around the periphery of the cylinder withthe purpose of 
increasing the permitivity of space by permeating the 
‘cylinder and ring with ow linear mass, low speed of light 
hyperspace energy by means of a wormhole between our 
space and hyperspace. The larger permittivity is to increase 
the force. Said technique is contained in my pateat appli- 
ations Magnetic Vortex Wormhole Generator and Magnetic 
Sonex Generator. 

3: Said rotating cylinder and annular ring having а suit 
able metal surface for forming and maintaining the electro- 
siatie charge 
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4. Said rotating cylinder having one or more segments 
which can be elecrostatieslly charged individually or 
together o produce a force in a particular directi 

5. Said annular ring having one or more segments which 
ав be electrostatically charged individually or together to 
produce a force in a particular direction. 

6. A combination of three such thrusters providing a force 
їп any particular direction or for yaw motion control. 

7. Electric polarity switching of the fields in order to 
reverse the spacetime curvature and therefore change the 
direction of thrust 

В. The use of a magnetic vortex generator located above 
each thruster in order to permeate the cylinders and rings 
‘with low density hyperspace energy which would substitute 
for the embedded magnets in each cylinder. 
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вл ABSTRACT 


The invention is a spacecraft having a cireular, domed bull 
around which dual electrically-charged rotors one above the 
Oiber ae counter- rotating on the йге of the hull, Embedded 
inthe hull are three solenoids which create a positive vector 
potential at the rotors. The surface charge density times the 
тайа times the vector potential times the area of the rotors 
creates an angular momentum in the vertical direction. This 
angular momentum produces a positive spacetime curvature 
over the dome of the hull and а negative spiking spacetime 
compression over the rotors. By machining circumferential 
grooves of decreasing eight along е radius of tbe rotor, 
Пеано surface inductance is generated, This negative 
inductance gradient times the negative spacetime compres 
sion time the rotor current density squared times the rotor 
area squared a positive lift force on the spacecraft, 
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Figure 1 


Figure 2 
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Figure 3 


Figure 4 
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Figure 8 


Figure 9 
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Figure 17 
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ROTOR INDUCTANCE PROPULSION SYSTEM. 


BRIEF SUMMARY OF THE INVENTION 


[0001] The invention, which is the object of my present 
application, is à spacecraft with а circular, domed bull 
round which are located dual electrically-charged counter 
тиш rotors. The top surface o the upper rotor is etched 
‘with circular metallic groves which give bc rotor a surface 
inductance, The groove height decreases from the inside 
‘ls to the outside radius ofthe rotor giving it radial 
Inductance gradient. The surface charge density times the 
angular velocity produces a current density. The counter- 
rotating rotors produce а negative spacetime curvature over 
the rotors. The negative surface inductance gradient times 
the negative spiking spacetime curvature times the current 
density squared times the area squared is the positive lift 
Troe on the roor, 
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BACKGROUND OF THE INVENTION 


[0007] 1 was reading several articles about the develop- 
ment of the magnetron during World War I in the Bell 
System Technical Journal. | was trying to understand why 
the device resonates because i must contain а spring con 
Slant which would arise from an inductance and capacitance 
de to the geometry of the cavity. As given by Feynman, 
inductance of a solenoid is the permeability of space times 
the turns per length squared times the volume of the sole 
noid. Referring to FIG. 1, the magnetron cavity (A) has a 
Sicula region connected to а planar region. The electrical 
current hows on the sides of the cavity shown by the arrows 
(9). In this case, there is only one turn per height of the 
‘vty times the volume of the cavity times Ibe permeability 
which produces the inductance. The two planar regions 
produce à capacitance across the ends which creates the 
esonant frequency. 


[0008] From my previous patent application Dual Rotor 
Propulsion System 1 Know thatthe two rotors produce a 
current density inthe angular direction along the rotor. ИТ 
Spread ош the magnetron cavity imo а circular groove 
around a rotor, then te current would flow on the side walls 
enclosing the groove volume. The rotors also produce a 
Spacetime curvature profile as shown in FIG. 2. Curve (A) 
iR а positive spacetime curvature tension over the dome. 
Carve (B) is a pegalive spiking spacetime curvature over! 
rotors, The curvature is measured in inverse mel 

So the surface inductance times the negative cuv 
the current density squared times the rotor arca squared is 
‘magnetic energy. The diferential of the magnetic energy 
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‘would be а force. So there has o be а gradient of the surface 
inductance. The volume element ofa groove is equal o the 
circumferential length times the height times the width of 
the groove. The easiest is to ушу the height with radius. 
Since the curvature is negative, the gradient has to be 
negative aswel in order to get a positive Jif foro. Thus the 
height goes from large to small from he inside to the ouside 


SUMMARY OF THE INVENTION 


The invention relates to a spacecraft with a dor 
bull of elliptical cross-section having dual electri 
Sil charged counter-roating rotors located one above the 
other on the edge of the hull. The upper rotor is positively 
charged. and rotates clockwise wilh a negative angular 
velocity per the righthand rule, The lower rotor is nega- 
tively charged and rotates witha postive angular velocity 
‘The current density is the surface charge density times the 
velocity of the rotor. This particular combination of velocity 
and charge produces an angular momentum which creates & 
negative spiking spacetime curvature over the rooms 


[0010] The top surface ofthe rotor is etched or machined 
‘ith circular grooves around the rotor. This creates a surface 
inductance which is equal о the permeability of space times 
the turns per length squared times the volume of the groove, 
n this case, there is only one turn per eight of the groove 
the beight of be groove decreases rom one groove to the 
те, then there is a negative surface inductance gradient in 
the radial direction. So the Tifi force on the rotors would be 


the negative surface inductance gradient times the negative 
spacetime curvature times the current density squared times 
the rotor area squared. 


STATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 


Jon] No Applicable. 
A BRIEF DESCRIPTION OF THE DRAWINGS 


[wur] FIG 


To] 


tois] 
[25 
[2 


[0018] FIG. 7. 3D graph of vector potential using three 
solenoids 


0019} FIG 


1. Perspective of magnetron cavity. 


FIG. 2. Spacetime curvature б over hull and 
FIG. 3. Perspective view of spacecraft with dual 


FIG. 4, Wire frame view of three solenoids 
FIG. 5. Vector potential equation for solenoid. 


FIG. 6. Unis of vector potential 


5. Perspective of vecior potential along 


[0020] FIG. 9, Rotor mechanics diagram using exponen- 
tial representation. 


[UOI] FIG. 10. Angular momentum equation due to vec- 
for potential and rotating charged rotors. 


[0022] FIG. 11. Units of angular momentum, 


[0023] FIG. 12. Exponential equation for twice imaginary 
Sine of the angle. 
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[0024] FIG. 13. Angular momentum equation for g metric 
002s} ri 
Tine length dé 


ч. Angular momentum term for elemental 


[0026] FIG. 18. The g metric tensor containing the angu- 
Jar momentum. 


[0027] FIG. 16. The spacetime curvature tension б 
‘Versus radius due to angular momentum, 


[0028] FIG. 17. Magnetic energy equation. 
[0029] FIG. 18. Units of magnetic enersy 


[0030] FIG. 19. Cross-section of rotor showing groove 
height gradient 


[0031] FIG. 20. Equation for the height h of the rotor 
ооч as à function of radius. 


21. Equation for the groove inductance gra 


22. Plo of the groove inductance gradient as 
of radius showing that itis negative at the rotor, 


[0034] FIG. 23. Lif кисе on rotors duc to inductance 
gradient, compression curvature, rotor current density and 


DETAILED DESCRIPTION OF THE 
INVENTION 


10035] 1. Referring to FIG. 3, the spacecraft has а 
icula domed hull of elliptical cross-section with dual 
electrically charged countcr-reating rotors one above 
the other on the edge of the hull 


[0086] 2 Referring to FIG. 4, embedded within the hull 
are three solenoids or current loops carrying а constant 
electrical current in the positive sense per the righi- 
Pand rule- 


{037} 5. Referring to FIG. 5, Feynman has showa that 
the vector potential (А) of a solenoid is equal to the 
number of turns per length [a] times tbe curent {1} 
times the radius of tbe solenoid {a} squared divided by 
half the permittivity of space fea} times the sped of 
Tight {e} squared times the radius [e] prime from the 
‘center of the сой to some lotion in space such as the 
rotors It has been found by physicists Bohm and 
“Ahan that the vector potential fl is not confined 
to an infinitely long solenoid as is the magnetic B ПЕМ. 
“The vector potential has unis of kilogram-meter per 
second-covloml as seen in FIG. 6. 


[0098] 4. Referring to FIG. 7, the three solenoids of 
varying radius and area produce а positive vector 
potential at the centerline of the rotors a seen in the 
graph. 

[0039]. 5. This graph is then rotated ninety degrees so 
‘that it can be located in relation to the rotors as seen in 
FIG. & The vector potential (D), which is created by 
Solenoids (A,B,C), pases through rotors (E) and (Н). 
Rotor (E), which has а positive charge (©),  rolaing 
clockwise (F), and rotor (H), which has a negative 
‘Sarge (K), is lating counler-cloekwise (0, 
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[0040] 6. Referring to FIG. 9, rotor mechanics uses the 
exponential function forthe harmonic motion of the 
Totor. The radius is {r c^") which when differentiated 
‘with respect to time becomes а velocity [iere] 
where the imaginary (i) is а 90° phase lead which 
makes the velocity tangential o the roto 

[0041] 7. The rotor surface charge (о sigma] is rotating 
around at some radius {r}. For the upper rotor the 
Surface charge density is positive (ко) but the rotor bas 
a negative angular velocity [o]. For the lower rotor, 
the art chang deny agave (о) Бы te 
olor has a positive angular velocity [an]. So the 
Combined surface charge rotation is {-о r «етт 
77]. This charge rotation times the positive vector 
Potential due to the solenoids times the rotor surface 
иса is equal о angular momentum $ as shown in FIG. 
10. The units are given in FIG. 11. The angular 
momentum is equal to the negative of the difference of 
the exponentials times а constant. | then recalled that 
this diference i equal to twice imaginary sine of the 
angle as shown in FIG. 12. 

[0042] 8. Referring to FIG. 13, the angular momentum 
is equal to minus two times the imaginary number 
times a constant times the sine of the rotational angle. 
Ta most of my spacecraft designs, the electromagnetic 
fields determine the flow rate of angular momentum. 
When the fow rale is integrated with respect to time, 
the angular momentum becomes imaginary. In this 
invention, the angular momentum is imaginary due 
dirclly 10 the rotors. The importance of being imagi 
mary is thatthe radius resonates with the angular 
‘momentum. In some spacetime curvature equations, 
the denominator has а term equal to the radius to the 
fourth power plis twice the square of the angular 
momentum. In spacetime unis, angular momentum is 
Viewed as meter squared, So the square of imaginary 
angular momentum is negative angular momentum 
equal to negative meters to the fourth power. So at 
some radius, hese two terms are equal, the denomina- 
{or goes to zero, and the spacetime curvature becomes 
infinitely-large, creating а huge spike 

[0043] 9. This next section calculates the spacetime 
‘curvature from the equation for the angular momentum. 

[0044] 10. Referring to FIG. 14, the elemental length 
4 is curved by the presence of the angular momentum 

which is опе of be energies, such as mass, charge, and 
clectromagnetic fields, that Einstein showed can curve 
Spacetime. Because the angular momentum is pointing 
in the vertical z-direction, due to the direction of the 
tit normal vector to the surface of the rotor, it relates 
around in the angular direction {д} as found im 
cylindrical coordinates [459.2] 

[0045] 17, In gravitational physics there is a g metric 
tensor which is a measure of length in spacetime 
‘coordinates. It isa 4 by 4 matrix with rows and columns 
equal to the cylindrical coordinates. Referring to FIG. 
15 the diagonal ol the matrix i {1,1,1} where the 
minus one corresponds io time which is Einstein's 
convention. Half the angular momentum goes in the 
100) slot of the moti tensor, and the other half ges 
in the {61} slo 

[0046] 12. From this g metric tensor, Einstein's G 
curvature tensor can be calculated in the various direc- 
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tions. In Einstein's General Theory of Relativity, his 
‘equation is GAT where Gis the spacetime curvature 
measured in inverse meter squared, and the T tensor is 
the srcss-cnergy-momentum matrix containing а the 
electromagnetic pressures, mass and momentum com- 

‘ponents that curve spacetime. The spacetime curvature 
Tension G, in the vertical direction, es a function of 
radius, is shown im FIG. 16. A positive curvature 
indicates that there is а spacetime tension over the hull 
Which produces НА, The curvature bas a large positive 
Spike over tbe dome of the bull (A) which means that 
There is a large lift force over the center of the hull, The 
curvature then falls off and spikes with a negative 
Spacetime curvature compression over be rotors (В). 
‘This curvature also oscillates back and forth а sbort 
disance due to the sinusoidal term. The problem is 10 
‘convert this compression into а lift foree which this 
invention solves, 


[0047] 13. This next section shows bow the spacetime 
compression over the rotors generates lift 


[бв] 14. As T mentioned, 1 have been reading some of 
abe World War II magnetron scientific papers of the Bell 
System Technical Journal. It turns out that inductance 
‘of a solenoid is equat to the permeability of space times 
the numer of wire tums per length squared times the 
volume of he solenoid. Imagine having a copper sirip 
in the shape of the magnetron cavity in FIG. 1. The 
electrical current (B) Йому around the height of the 
Sirip (А), so here is only one um per the height. Then 
that & multiplied by the volume of the cavity and 
permeability 10 get the inductance. The inductor is 
String magnetic energy equal 10 half the inductance 
Times the current squared. In this invention, current 
density 1 in amp per meter is used rather than current 
So taking а hint fom this information, the magnetic 

energy would bave 1o be related to the inductance times 
the square of the current density times the area squared 
ofthe rotor and times the negative spacetime curvature. 
‘The curvature is measured in inverse meler squared. 
That product produces a negative magnetic energy 
when in fact 1 want a positive force. This means that 
there bas fo be an inductance gradient ia the equation 
instead of pure inductance and, furthermore, the Bra- 
dient has io be negative in order to cancel out the 
negalive sign ofthe compression curvature, 


[0049] 15. The equation for the magnetic enerey in 
terms of the inductance {£}, curvature {К}, current 
density {I} and area [A] is shown in FIG. 17 with the 
‘nisin FIG. 18. The inductance in the equation is 
proportional othe volume of the cireular groove in the 
top surface of the rotor. That volume is equal to {2r 
hw] where (h is the height of groove (depth) and [v]. 
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is the width located at some radius {г}. In terms of 
machining, it would be more dificult lo machine 3 
variable width groove rather than a deeper groove of a 
constant width. So Tam going to say the gradient is in 
the radial direction with the height of the gmove 
decreasing going from the inside radius to the ouside 
radius as depicted in FIG. 19. 


[0050] 16. FIG. 20 gives the equation for the eight of 
the groove along the radius of the lor. 


[0051] 17. FIG. 21 gives the inductance gradient by 
differentiating the inductance with respect to the radius. 
‘The initial groove height bo is not very large, and the 
icictance gradient becomes negative at the rotor as 
seen in the graph of FIG. 22. 


[0052] 18. Referring to FIG. 23, the lit forse on the 
rotor is now positive duc fo the combined negative 
icisctance gradient times the negative spacetime com- 
pression. The square of the negative current density is 
positive also. This means that that the top surface ofthe 
Tower rotor can also have a surface inductance gradient 
which would double the lilt force. 


What 1 claim as my invention i 

LA spacecraft having s circular, domed hull with dual 
clectially-charged counler-rotating rotors one above the 
‘other located on the edge of hull 

2. Said hull having embedded within it three or more 
solenoids which generate а positive vector potential at the 

3. Said upper rotor having a positive surface charge 
ensis, and rotating clockwise in the negative direction per 
the right-hand rule. 

4. Said lower rotor having a negative surface charge 
density, and rotating counterclockwise in the positive direc- 
tion per the right-hand rule. 

5. Said rotor surface charge density and velocity creating 
à negative current density оп both rotors: 

% Said vector potential and rotating surface charge den- 
sity on rotors generating an angular momentum in the 

direcion: 
7. Said angular momentum, generating a spacetime cur- 
үймө tension over the dome of the Bull, and a negative 
oscillating spacetime curvature compression over the rotors. 

3. Said rotors having circumferential grooves of decreas- 
ing height machined ito the top surface of the rotors in 
order to create à negative surface inductance gradient 

9. Said negative surface inductance gradient times the 
negative spacetime curvature compression times the totor 
current density squared times the rotor area squared gener- 
ating a positive lit force on the spacecraft 
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CAVITATING ОП. HYPERSPACE ENEI 
GENERATOR 


су 


BRIEF SUMMARY OF THE INVENTION 


generator 
ating oil bubbles within а magaetie field in 
onder to create wormholes between space and hyperspace for 
the purpose of permeating the hull of а spacecraft with 
low-density, low-speed-of-igbt hyperspace energy: 


BACKGROUND OF THE INVENTION 


[0002] As shown by physicist Dr. John Archibald Wheeler 
of Princeton University, there ia second term in Newtons 
{uvitationsl equation which inclados an additional foro 
depending on whether or ol the body is spinning 
Fans) 
[0003] where Fis the force, m he mass, g the acceleration 
of gravity, v the forward velocity of the body, and © the 
angular velocity of tbe body. Referring to FIG. 1, a rotating 
cylinder (A) is moving with а velocity (B) while spinning. 
counterclockwise ак shown by the angular velocity vector 
(С). The velocity crosed with the angular velocity vector 
produces a force in the upward direction (D). 
[0004] Referring to FIG. 2, a pendulum (A) held in the left 
hand over the right hand will spin in the counterclockwise 
direction due to the hyperspace energy vortex (B) emanating 
from the palm of the right hand. This vortex arises because 
human beings are hyperspace energy beings tbat live in 
physical containers local in this universe, The vortex 
might be considered а wormhole between space and hyper- 
Space. Notice tha the angular momentum vector of the 
Nortex points up out of the palm of the hand. Ifthe hand were 
spinning from lefi to right, tben there would be a force 
exerted, ав shown by the above equation, that would bring 
hyperspace energy into the right arm. 


[0008] Referring to FIG. 3, in onder to test this hypothesis, 
3 Chakra Vortex Accelerator was built for the purpose of 
Spinning this band vortex. The motordeiven machine has a 
base (A) on which is mounted a warehouse palletizing ring 
and platform (B). A control column (C) has s speed control 
land on/off switch. A person (D) stands on the platform with 
his right апп outstretched and palm facing upward (E). The 
platform spins from letto right. 

[0006] Referring to FIG. 4, the velocity vector (A) points 
^o the right. The angular momentum vector of the rotating 
chakra energy vortex points up. The cross product AxB=C 
produces a Torce that brings in high permeability hyperspace 
Energy ino the arm. 


[UM] Referring to FIG. 5, alter spinning 99 times per 
day for a few months, it was noticed that the right arm (A) 
Would remain out at ап angle ¢ from the body without 
making any exertion to do so. The let arm, which was no 

{receiving the energy, remained at the side of the body That 
is, the low-density hyperspace energy in the right anm was 
making the arm lighter and producing a subsequent anti- 

gravitational effect. The conelusion was tbat il might be 
Possible o invent some device which would produce large 
mounts of hyperspace energy. This would make posible 
Tels: electromagnetic fields which can be used to 
produce the lifi force for electromagnetic field propulsion 
vehicles. 
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[0008] Then in the February 1995 issue of Scientific 
‘American, an tick appeared entitled Producing Light from 
а Bubble of Air which gave the details for producing 
Sonolumincscence from a cavitating bubble using a kit for 
sale containing the piezoelectric transducers. Referring to 
FIG б, the experimental setup includes ring stand (A) witb 
а веба clamp (B) bolding a 100 milliliter ask 
containing degassed water produced by a Walsh vacuum’ 
pressure pump. Piezoclctie drive iransducers (D) are 
mounted on the sides of the flask in order lo create sound 
pressure waves which create the cavitation bubble (M) in the 
mer of the flask. The transducers are connected by insu: 
lated wice (I) to à pai of inductors (E) having а mutual 
inductance between them. These inductors are driven by a 
frequency generator (H) connected to an audio amplifier (G). 
‘The oscillation signals are picked up by the oscilloscope (1) 
which is connected t tb resistors (F) using the probes (K). 
The piezoelectric drive transducers act electrically as capaci- 
tors. The inductors are wired in series with the capacitance 
sich that the combination resonates al the frequency at 
which acoustic resonance occum. Bubbles introduced ino 
the Пн tod to coalesce in the center of the Tak Above a 
seran sound intensity, the bubble will collapse and emi a 
dim light visible to the unaided eye in а darkened room, a 
process called sonoluminescenos 
[0009] Further research showed ibat there were some 
‘aie doctoral theses available. One of them by Dr. Steven 
DeWitt Horsburgh entitled Radial Instabilities o pulsating 
tir bubble in water mentioned а most interesting observed 
phenomenon of tbe surface oscillations called а "besconing 
"When a bubble exhibited a stable or long-lived shape 
"oscillation lasting more than two minutes, the buble had а 
tendency to slowly preces. The precession гие was on the 
onder of а few bert which can be taken to mean around 3 
Hiz. Visually, the beacon looked like a light house beacon It 
was a very obvious elect and when the beacon crossed the 
photodiode, the output voltage increased by at least an onder 
of magnitude, 


[0010] Upon reading this, it became apparent that sonolu- 
minescence is involved with gravitational hyperspace phys- 
fs. Einstein's theory says that inertia is а manifestation of 
the geometry of spacetime. В also says that geometry is 
affected by the presence of manier to ап extent proportional 
"o te factor О where G is the gravitational constant and 
is the speed of light The inverse of this factor is th linear 
mass О of the universe. A spherical shell of mass m with a 
radius R will create a drag angular velocity on a pendulum 
equal to 


[0011] ‘The mass of the shell divided by the linear mass 
(mass per length) converts the mass into a length which is 
then divided by the radius of the shell which i als a length. 
The numerical factor 43 is found only by a detailed calcu 
lation, The calculation, starting from a Nat background 
spacetime manifold, showed the effect of the moving current 
fof mass on the metric. Expressed in polar coordinates, the 
metric acquires а non-zero coeficient a Inserted into the 
equation for geodesie motion, this off-diagonal metric coef- 
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ficient gives rise o а precession according to the above 
‘equation. The numerical factor corresponds to а pendulum 
осмо anywhere inside the rotating shell of mass. 


[0012] In other doctoral theses, books and physics articles 
fn cavitation, light is emitted after the bubble starts io 
collapse. A very sharp peak of light is produced which lasts 
in terms of picosccoads Thus this type of sonoluminescence 
is very different than the beaconine effect where the bubble 
‘emai stable for long periods of time. The eaconing effect 
is actually а rotating wormhole between space and hyper- 
space. 


19013] Briey what happens is that there is ionized gas 
he bubble which releases electrons. Ак the electrons spiral 
down through the wormhole from space ino hyperspace, 
{hey give otf lieht: This situation puts һе electrons in contact 

the charge of hyperspace. Space bas a charge which is 
equal о the sam ofthe electron charge q, and ihe hyperspace 
шге qy, The charge of space q is equal to the Planck mass 
times а conversion factor between mass and charge. The 
Planck mass is equal o the linear mass © of the universe 
‘times tbe bottom dimensional imit of the universe Коо a$ 
the Planck seale A. The conversion factor is the square root 
of the gravitational constant G times the permitivity of 
Space є The perminivity is linear capacitance or capacitance 
Per unit length. Thus the charge of space is 


Aa 
[0014] Because the electron comes in contact with the 
hyperspace charge, the drag angular velocity inthe above 
ction hus to be modified. Notice that if the angular 
‘velocity of the shell is modified by the electron fine structure 
ими and e mass involved is tbe mass of the electron, 
moving through a radius int hyperspace of the Planck scale 
А hen the dag angular velocity would be 


[0015] The angular frequency of the shell is 2 times the 
electron frequency f, 

tn] 
ай equal to Planck's reduced constant Mimes the speed of 
Tighe times the factor л times the permittivity of space € 
divided by the square ofthe charge of Ihe electron q, 


The inverse of the electron fine structure constant 


[0017] Planck's constant is equal to the Planck scale A 
Squared times the incar mass £ times the speed of light, 


[W018] Notice that the fine structure constant has а square 
in й and Planck's constant abo has а square. Ifthe eleciron 
charge were traveling though the Planck scale into hyper- 
Space, then there would be s linear charge equal fo the 
lection charge divided by the Planck scale 
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[0019] The constant equal to the lincar mass О times the 
permitivity times the square of the speed of light actually 
the square of the linear charge j of space. So the fine 
Siuctue constant ean be writen 


[0020] So the electron tine structure constant is related to 
the ratio of the charge of hyperspace to the charge of the 
electron, which is the reason that the equation bad to be 
modified. The ckcton moving across the Planck scale 
wormhole is modified by the hyperspace charge it is seeing 
їп a hyperspace co-dimession. This confirms that the bea 
coming eet is a rotating wormhole imo hyperspace. 
[0021] The electron fine structure constant is actually the 
fastest velocity inthe Bohr atom. The fine structure constant 
isthe ratio ofthe electron orbital velocity tothe speed of 
Tigh. 


[0022] where the permitted quantized n orbital speeds are 
vitari, 2, Э and so on. Using a valve of v/3, the fine 
Siructure constant would he 


2) - +) 


[0023] which when substituted into the drag angular fre- 
‘quency equation 


[0024] The frequency of precession is 


[0025] whic is close to the 3 Hz observed in the experi- 
meal. The ionized electrons are moving sl slower velocity 
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in the bubble, The 1/3 ratio could also come from the 
Subspace tetrahedron geometry where the tetrahedral angle 
is determined by this atio. 


m—— 


[0026] This is an alternative possibility because this angle 
determines the charge of hyperspace according to the кап 
"cron diagram of Aphysics In geometrical physics, all the 
constants of physics are determined geometrically by the 
Tetrahedron. The tetrahedron diagram plots the natural Joga- 
rithm of mass versus the natural logarithm of wavelength. 
The tetrahedron is circumscribed hy a sphere which reflects 
the electron wavelength into the electron mess Thus the 
шэп combines the dual reality of classical physics, 
involving point mass particles, and quantum physics, 
involving wave-like particles. The scienti discovery that 
the electron and ie proton are one and he same particle was 
made using this diagram. IY also shows that hyperspace 
exists, 


[0027] Referring to the tetrahedron diagram in FIG. 7, a 
Tine drawn at the tetrahedral angle produces the tetrahedral 
lines (А,В) along path (abe). This tetrahedron is circum- 
scribed by sphere (C) with diameter (G). The electron 
Navclengih (vertical doned line D) reflects off the sphere 
(Ш) and returns as the electron mass (F). The distance (f) 
between reflection points is equal to the natural logarithm of 
the hyperspace charge. И сап be shown that the electron 
charge is related to the geometry around the top of the 
sphere. Part of the geometry is outside the sphere which 
makes the charge immune to relativistic velocities. 


[0028] Referring to FIG. 8, a current-carrying solenoid 
(А) produces a magnetic ux (B) through the center of the 
жой. The end of the solenoid behaves like a magnetic 
monopole. One end bas a positive magnetic charge density 
р ad the other has à negative magnetic charge density 
Ti. One of Maxwell's electromagnetic equations states 
tal the divergence of the magnetic field is equal to the 
magnetic charge density. 
СХЕ 

19029] Because the magnetic field is solenoidal, the sum 
‘ofthe charges in our spacetime is equal to zero, which is the 
usual Maxwell equation, la the case of the wormbole, one 
pole of the magnetic ox is in our spacetime and tbe otber 
pole is in a codimension of hyperspace. In our universe, 
there is а net magnetic charge density, and Maxwell's 
equation becomes 


LN 


[0030] When working with bar magnets, bringing twn 
топ poles together shows that there is а spring constant 
involved, The electrons onthe surface of the pole spin in the 
Same direction which estes ав electrical current around the 
Surface. The magnetic pole strength g is therefore а spring 
Constant K divided by the current per area 1. 


RETIA 


[0081] The magnetic charge density is then the pole 
strength per volume V or 
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[0032] The divergence ofthe magnete Held hss units of 


[0033] which are the units of the magnetic charge density. 
Notice that he waits can also be formatted as а pressure per 
clectiel curent in the wire. 


[0034] The current Mowing through the coils of the sole- 
той, or around the pole face of th bar magnetic creates а 
pressure оп spacetime. And it is this pressure that can punch 
through spacetime into hyperspace. Referring again o FIG. 
8, an clecirical charge winding n times around the end of the 
spacetime solenoid, as seen by path (C), is equal to the 
Charge divided by Planck's constant times the pole fx 


[0035] which shows that the flux Ф is quantized by the 
‘winding number n 


[0036] where the fox 5 equal to the winding number n 
times Planck's constant h divided by the charge. Since the 
Вах is the pole strength in webes, Ше pole strength g has a 
value of 


10037] The magnetic charge density is the pole strength 
divided by the Planek volume or 


[0038] The magnetic B fk of space divided by the 

Planck length of the wormhole, acting s near magnetic 

Geld, times the winding number i equal to the magnetic 
jarge density. 
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[0039] Referring to FIG.9, the wormhole (A), connecting 
Space and hyperspace (D), is precessing (C) in the counter- 
clockwise direction with the angular velocity vector in the 
vertical z-direction. The magnetic fux (B) through the 
wormhole is in the radial direction. The mouth of the 
Wormhole is an area with à normal vector in the radial 
direction also. This arrangement crestes an electric field 
‘which circulates around the interior periphery of the worm- 

"ole. Maxwell's equation says that the curl of the electric 
field E is equal tothe negative time rate of change of the 
magnetic B field. 


form. As Бой Maxwell and Feynman have said, I В better 

to use the integral form involving Stokes” theorem where the 

area da is converted inio а line integral ds which goes well 
Maxwell's kea of Mux linkage, 


ПЕ 


[0041] The fux ©, which is processing around at the drag 
angular velocity calculated previously, is equal 10 the neg 

tive ofthe electric field around the interior perimeter (E) of 
the wormhole. This is the reason that the beaconing effect 
lasts for such a Jong length of time. The force on the electron 
is equal to the charge of the electron times the electric field. 

Because the charge is negative, the electron rotates coun- 

terclockwise in the opposite direction to that ofthe electric 
field. The electrons continuously circulate around the inside 
periphery ofthe wormhole. Quantum theory predicts that 
Sny radiated electromagnetic energy from an accelerated 
electron will give off one or more discrete quanta, or 
Photons. The electron is accelerating because it is moving in 
3 circule pa Because the waler vapor В ionized in the 
Seviating bubble duc to shock waves, surface oscillations 
Sad high temperatures, there are huge numbers of electrons 
available for producing an intense light which, as registered 
by the photodiode, increased by an order of magnitude when 
the beacon rotated by ibe photodiode 


[0042] From gravitational physics it is known that noga- 
tive energy has to be produced in onder to create а wormhole. 
Мом experimenters are using collapsing spherical bubbles 
‘that до not produce negative energy and therefore do not 
produce the beaconing effect. This next background section 
Shows that if the bubble collapses asymmetrically, then 
negative energy is produced 


[0043] Referring to an experiment carried out by Fizeau, 
FIG. 10, water flows (B,C) in opposite directions in two 
tubes of water (A) light beam from a lamp (D)is projected 
гошун both tubes using hulk silvered mirrors (E) Fizeau 
measured an interference (P between light propagating with 
the flow and light swimming against the current, indicating 
thatthe flow of the medium does affect light propagation. А 
moving medium mms out o drag light to an extent quan 
tied by a dragging coefficient 
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[0044] where n is the index of refraction ofthe medium. 
Einstein's addition theorem of velocities stes 


10048] 1n the limit of slow flows compared with the speed 
‘flight in а vacuum, the effective velocity of light v in the 
"medium flowing at а velocity u is 


E 


[0046] The relationship between cavitting bubbles and 
light dragging i that when the bubble collapses, the surface 
has a tremendous acceleration and velocity which creates 
internal shockwaves that bounce back and forth within the 
medium. At the same time, the water vapor and air are 
гей whieh creates short bursts of light. Thus there fight 
that is being dragged along by the collapsing surface of the 
bubble. This moving medium appears to light as a change in 
the melric of spacetime resembling, i turns out, a gravita- 
tional field. The velocity of the medium affects the elemental 
length Ф? of spacetime as given by the meti for light 
dragging 
dea tH) 


[0047] shore is equal to 


[0048] and dx is the elemental length in the [dvd] 
‘directions. The velocity u in the dot produet is equal to the 
velocities [худ] in the x, у and z-direetions. Expanding 
the equation produces the following metric 


ларны anu 

indc dl 
[0049] where velocity uz is zero and the speed of light is 
egual to one. 


[0050] The d energy density term is modified by one plus 
the k factor, Thus the index of refraction of the medium, the 
speed of light and the overall light dragging velocity u 
cs the energy density. И can be showa that the speed of 
light in hyperspace is much lower The difference of the 
squares of the velocities in the denominator creates the 
possibility for amplification of this term, 

19051] The factors of the elemental lengibs are then 
inserted into the е metic tensor which is then used 10 
calculate the spacetime distortion generated by the ollas- 
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ing bubble, The g metric tensor is a 4x4 matrix having rows 
od columns that correspond to the elemental lengths (t x, 
ya} 


[052] 1а Einstein's General Theory of Relativity, the G 
curvature tensor, which is a 4x4 matrix having units of 
inverse meter squared, is equal to a siress-<nergy-momen- 
tum T tensor that is calculated from the electromagnetic 
Fields. The stes tensor T combines energy density, electro- 
‘magnetic ux, and pressure terms in one mati 


[0053] Mast of the physics constans ме linear constants 
Sich as lincar mass which is mass per unit length. The 
permittivity of space e is linear capacitance or capacitance 
per meter The permeability of space и linear inductance 
fr inductance per meter. The speed of light convents time 
into meters. What this means is that energy, pressure and 
‘momentum can all be converted into mers using these 
linear constants. The inverse squared of the length in meters 
isthe curvature which is measured in unis of 


[0054] Referring to FIG. 1, a square bubble (A) in the xy 
plane collapses with a velocity inthe x-direction (С), and a 
velocity in the y-direction (B). This produces а curvature in 
the vertical z-direction (D). The curvature in the z-direction 
isthe curvature tensor component Gpp- Which ean be com. 
puted directly from the g light dragging metri tensor, The 
текш! of the calculation is an equation in terms of the 
velocity, acceleration and the time rate of change of the 
acceleration, known as jerk- 


[0055] Because the profile of the bubble radius expanding 
iod collapsing with time has been published by those 
researching cavitation, itis posible to differentiate the 
profile (o get the velocity, acceleration and jerk. These 
equations can then be inserted into the equation for the G 


[0056] The radius R of the bubble depends on the air 
‘density inside the bubble р, the viscosity of the water p, the 
pressure ofthe P ofthe environment, Ic surface tension O 
Of the water, thë ratio of specifie heats y, and the velocity R 
rd acceleration В of he bubble radius. 


[0057] Referring to FIG. 12, the above equation for the 
bubble radius is shown in the feedback simulation program. 
The diagram starts by solving the equation for the acceler 
tion which is ben integrated twice (1/5) to get the velocity 
od position, These variables are then fed back to the input 
through the various constants involving the Viscosity, sur- 
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face tension, pressure and air density. The graph at the 
bottom ofthe simulation shows the bubble radius with time. 


19058] Referring to FIG. 13, the bubble profile with time 
i reproduced rom the Scientific American article mentioned 
previously. This profile was then fined with a polypomisl 
equation which is plotted in FIG, 14. By differentiating the 
equation, the velocity, acceleration and jerk are obtained 
‘which cám then be inserted imo Einstein's G curvature 


[0059] Referring to FIG. 15, the curvature component in 
the vertical direction G,, is plotted with respect o time. In 
the Seientifie American plot, the light flash occurs st the end 
of the collapse marked “LIGHT FLASH" around 22 micro- 
seconds (FIG. 13). This corresponds to the two intense 
positive curvature б, spikes at the end of the collapse. This 
темаш а symmetrical spherical bubble collapse where 
the velocities are the same ia the x and y directions. 


[0060] The energy density component 
merical collapse s given by 


for this sym- 


[0061] Locking at this carefully, notice that i the velocity 
inthe x-direction u, is equal to the velocity in the y-direction 
чу and the acceleration in the x-direction a, is equal lo the 
Зоти in the Уо, then Ihe equation reduces to 


[0062] which means tbat the symmetrical collapse with 
equal velocities does not produce any negative energy wih 
‘which to create the wormhole, Ошу sharp pulses of light are 
emitted at the end oL the bubble collapse where the intense 
positive curvature spikes are encountered. In order to get the 
rotating wormhole beaconing effect, the velocities ave tobe 
ст 


[0063] Referring to FIG. 16, the bubble is given an 
asymmetrical profile as shown by the two curves. The upper 
Curve isin the x-direction, and the lower curve is in the 
direction. The collapse in the y-direction is not as severe. 


[0064] Referring to FIG. 17, the asymmetrical collapse 
has the curvature spikes at the beginning similar Yo the 
symmetrical cise of FIG. 18. Notice that there are no spikes 
a he end of the collapse. However, the energy density is 
much differen. 


[0065] Referring to FIG. 18, the energy density б, is 
plotted asa funcion of time. Rather than being zero as in the 
symmetrical case, there is large region of negative ono 
density as the bubble collapses, This negative energy is what 
‘fetes the wormhole. Because there are no lae curvature 
spikes at the end of the collapse, the wormhole bubble is 
Sable and precesses for a few minutes. 
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[0066] Experiments with the pendulum show that some 
people have much larger auras than others. The pendulum 
‘wings over the emire hand. Ope particular person who has 
{enormous vortices was working in a television repair shop. 
When a television sc is brought in 1o the shop, the large 
capacitor has to be discharged first. The repairman with the 
large chakra vortices was standing behind а second repair- 
тап who was approaching the television set. As tbe second 
терайтап got closer to he set, an enormous steaming blue 
Spark sailed over his hend and zapped the first technician. 
Hyperspace has a much higher perminivity than our space- 
time, The resistance of space R is equal to the square root of 
the permeability y over the perminivity €- 


[0067] Since the technician with the large chakra vortices 
was producing large quantities of hyperspace energy, his 
resistance was very much lower due to his larger permit 
iiy. The spark grounded on his body. The free electrons, 
Which are created hy ionization of he hydrogen atoms of the 
water vapor, sce а very low path of resistance and flow 
toward the wormhole. There they are trapped in accelerated 
‘motion due to the presence of the circular electric field and 
give о substantial numbers of photons which produce the 
beaconing lighthouse effect. 


[0068] The clemental length ds? in cylindrical coordinates 
[t f, 0,2] fora mass M is given by 


[0069] The mass M distorts the radius r of the elemental 
length which is what gives the mass а curvature or gravi- 
tational field. Negative energy, which is produced at the end 
ofthe bubble collapse, is equal to a negative mass times the 
Specd of light squared. Thus mass M in the equation goes to 
negative mass, or M->-M, Furthermore, negative energy 
inverts the mass factor so that the metre becomes 


watt 


[W070] The g meric tensor contains the factors of the 
elemental lengths along the matrix diagonal 
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[0071] As before, Einstein's G curvature tensor in the 
1 G,, angular Gyo, and vertical zdlicction G, is 
calculated from this negative energy р metric tensor. 


[0072] Referring to the 3D G curvature plot in FIG. 19, 
the siength ofthe curvature is given by the length of the 
arrow, and the direction of the curvature is given by the 

row. The curvature in the radial direction О. is along the 
bottom axis from the box corner origin 10 the right. The 
curvature in the angular direction Goy is the bottom axis 
from the origin to the eft The height of the box is th 
curvature inthe vertical direction G, Notice in general ti 
{he curvature is perpendicular to the ей face (02-plane) and 
then start o curve lo the right and begins 10 point toward 
te right face (planc). On be bottom face (plan) there 
is an upward vertical curvature. 


[0073] 1а cylindrical coordinates, the 87 plane is actually 
а vertical tube of radius r. So at small, the curvature is 
perpendicular to tbe tube. At larger radius, the curvature 
Sans to point in the O-direction, wrapping around the tube. 
‘At small radius, there is also a vertical curvature paralel о 
the sides ofthe tbe, 


[0074] Referring to FIG. 20, the curvature in cylindrical 
coordinates is seen to be the structure of the wormhole. The 
wormhole (A) is formed due 1o the radial pressure (B) which 
pulls open the wormhole. One end of the tube connects 10 
hyperspace, and the other end connects to our spacetime. 
There is also а shearing pressure (D) along the sides of the 
tube which slices spacetime open and helps shape the mbe. 
Moving outward along the radius, the curvature turns side- 
ways and produces a shearing pressure (D) in the O-direetion 
which gives the wormbole a vortex appearance. These 
wormholes can also be very large, enabling one to peer ito 
a co-dimension as attested to by the inventor, 


SUMMARY OF THE INVENTION 


[0075] As described in the previous section, the cviing 
bubble has lo collapse asymmetrically in order to generate 
the negative energy which creates the wormhole. In order o 
collapse asymmetrically, te forces onthe bubble surface 
Tave tobe unequal The force on the bubble i given in terms 
fib a dragging сосет, the bubble radius R, the surface 
charge density D, the magnetic B field in spherical coordi- 
Sois (B, By, Bg, The fields are integrated over the entire 
Sold angle othe bubble to determine the Tore F. 


die jore nno] 
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[0076] The integration of the tangential components of the 
magnetic field such ss {Bg, By} over tbe solid angle of the 
bubble will sum to zero. The surface charge density D, and 
the radial magnetic field B, are the only fields which can be 
ased to create ап unbalanced force, И there is no surface 
arge density, then the force equation reduces to 


ff 


[0077] where the conversion constant is the linear charge 
Square divided by the linear mass ofthe universe 7° 0, 


[0078] 1a this invention, referring о FIG. 21, the mag- 
вайс field is crested by two cylindrical solenoids (A,B) 
‘which are wrapped around the top and bottom of the glass 
container (C). The container has Па sides in the shape of an 
‘octagon. Each solenoid consists of a continuous ol of very 
thin sheet copper which are separated by beaded mylar line. 
‘The mylar beads separate the sheets electrically and provide 
air cooling to the сой which can get rather hol, This makes 
easy lo assemble the сой because the copper roll and mylar 
Tine are wound together asthe solenoid is formed. The lines 
of magnetic flux flow vertically through the container yet do 
not interfere with the transducers (D) which are mounted on 
the flat sides of thc container 

[0079] Referring to FIG. 22, the cavitating bubble which 
Torms in be liquid in tbe container experiences a vertical 
magnetic eld (B) due to the two solenoids. These flux lines 
еме а radial force on the lop and bottom of the bubble 
(D.C). The fux lines on the outside (E) do not create any 
radial force because they are tangential to tbe surface, The 
spherical bubble tens into an asymmetrical ellipsoidal 
Shape (A) which enables the creation of the wormhole and 
lighthouse beaconing effect. 


[0080] Referring to FIG. 23, the spacetime curvature of 
the wormhole (D) creates a tunnel (С), known as the throat 
ofthe wormhole, between Па space in our universe (A) and 
lat hyperspace (B) which exists in a co-dimension of our 
universe. In genera, the co-dimensions have different phys- 
ics constants Going back to the chakra vortices of the 
human energy field, the vortices remove energy from space 
and deliver it to several hyperspace co-limensions. This 
energy builds up human aura modules at different frequen 
‘ies in astral space. Astral space has a very low speed of light 
эп small incar mass. This is the reason that human beings 
an leave their bodies and passthrough solid concrete wall, 
or project their spiritual eye to remote locations for viewing, 
Oa the other hand, the вее mass and speed of light of 
space is very much greater than hyperspace. Therefore, the 
pressure af the space is much greater than the pressure in 
hyperspace. In terms of the wormhole with a throat area A, 
the pressure would be the linear mass times the speed of 
Tight squared over the area 


Pre = Sh 


[oa] The pressure of hyperspace on the other side of the 
wormhole is 
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[0082] Because the linear mass and the speed of light of 
hyperspace ме ower than that of space, there is positive 
net pressure going into hyperspace. 

[0083] This is the reason that the human vortices can 
bain energy Irom this universe. Because the cavitatie 
bubble produces negative energy, the linear mass is negative 
‘on the side of space. The pressure equation is then given by 


[оова] which shows tbat bere is à reverse pressure going 
rom hyperspace into ош space. The asymmetrical cavit 
ing bubble generates hyperspace energy. The hyperspace 
‘nergy flowing into cur universe also gives the light gener. 
ted by the wormhole a soft white misty Took, 

[0085] There are many reasons for generating this hyper= 
space energy. Electromagnetic fields are subject 10 the 
Lorentz transformation which involves comparing the frame 
velocity with that of the velocity of Tight 


[0086] I£ the ratio o the velocity v to the velocity of light 
i close to unity, then huge relativistic fields can be 
produced. These fields can curve spacetime to such an extent 
that a large lif force can be produced on the bull of an 
electromagnetic Held propulsion vehicle. 


JATEMENT REGARDING FEDERALLY 
SPONSORED RESEARCH OR DEVELOPMENT 


[0087] Not Applicable. 


A BRIEF DESCRIPTION OF THE DRAWINGS 
[0088] FIG. 1. Rotating cylinder demonstrating additional 
Jin fors. 

[0089] FIG. 2, Use of the pendulum. 

[0090] FIG. 3. The Ascension Machine, Chakra Vortex 
Accelerator. 

[0091] FIG. 4. Hyperspace energy brought into body by 
rotation of hand chakra. 

[0092] FIG. 5. Antigravitational effect using low density 
hyperspace energy. 


[0093] FIG. 6, Sonoluminescence experiment. 
[o4] Fi 
charge. 


т. Tetrahedron diagram showing hyperspace 
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[0095] 
[0096] 
[0097] 
[0098] FIG. 11. Asymmetrical velocity collapse of bubble 
radius generates wormhole. 

[0099] FIG. 12. VisSim feedback simulation of the col 
Tapsing bubble. 

[0100] FIG. 13. Cavitating bubble radius as a function of 
time. 

bubble. 
[0103] FIG. 16. Dust velocity profile required to produce 
negative energy. 

[0104] FIG. 17. Spacetime curvature for dual velocity 
collapse. 


[0105] FIG. 18. Negative energy generated from asym- 
metrical collapse of bubble. 


FIG. 8. Magnetic monopole. 
FIG. 9, Processing wormhole. 
FIG. 10. Fizcau light dragging experimen 


FIG. 14. Digitized bubble radius of FIG. 13. 
FIG. 18 Spiking spacetime curvature of collapsing 


[0106] FIG. 19. 3D plot of spacetime curvature using 
negative energy 


[0107] FIG. 20. Wormhole vortex 


[0108] FIG. 21. Perspective of cavitation tank equipped 
With magnetic coils- 


19109] FIG. 22. latening of bubble by magnetie field. 


[O0] FIG. 23. Hyperspace energy generated by reverse 
pressure gradient of wormhole. 


ТӨШ] FIG. 24, Solenoid and transducer driving circuit 


DETAILED DESCRIPTION OF THE 
INVENTION 


[биг] 1. Referring to FIG. 24, the transducer driving 
скай uses à frequency generator (A) driving linear 
amplifier (B) into à pair of variable inductors (C) which 
resonate with the capacitance of the transducers (D) attached 
{o the sides of the octagonally-shaped glass container (Н). 
Resisors(L.M,G) provides voltage measuring points for the 
oscilloscope. 

[013] A DC current source (1) drives the wo solenoids 
(EF) which produce a vertical magnetic eld (J) through the 
container. The magnetic feld produces an asynmetrical 
Tora on the bubble surface (K) such thatthe collapsing 
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bubble produces negative energy. The spacetime curvature 
produced by the Tight deagging of the collapsing bubble 
Surface, together withthe negative energy, create à worm 
hole between space and hyperspace. The negative spacetime 
energy produces а negative pressure which brings low- 
density hyperspace energy into our dimension 
1 chim: 
1. А hyperspace energy generator having: 
a) a glass container in the shape of an octagon acting as 
the resonating chamber; 
1) two piezoelectric transducers, mounted and operating 
acoustically as a pair on opposite sides of item (1a); 
© an opaque oil-like liquid with a high index of refraction 
filling item (1a) acting as the resonating liquid in which 
the cavitating bubbles are formed 


д) two thin sheet copper solenoids, located on top and 
‘bottom of item (14), that produce vertical magnetic 
field through items (1a) and (15); 

¢) two variable inductance coils for creating a resonant 
Frequency with item (1b); 


1 a linear amplifier driving items (1b) and (1e): 
$) a variable frequency generator driving item (1e) 


1) a direct current electrical generator driving item (10); 

2. a cavitation system which: 

а) produces one or more cavitating bubbles that collapse 
asymmetrically due to the differential force exerted on 
the bubble surface by the presence of a vertical mag- 
metie field generated by item (10) referred to above: 


эу generates negative energy due to light dragging of the 
collapsing bubble surface; 

J crestes wormboles between space and hyperspace due 
10 the presence of item (1b); 


у generates a negative pressure between space and hyper- 
space that forces low-density hyperspace energy into 
‘ur dimension; and 

э. optional dual electrically-charged plates that: 


a) are mounted on the sides of item (1a); 


М create a differential electric charge density across the 
bubble surface for the purpose of creating an additional 
method of asymmetrical bubble surface collapse. 
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Figure 6 
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Figure 7 
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Figure 8 
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Figure 9 
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Figure 10 
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Figure 11 
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Figure 12 
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Figure 14 
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Figure 15 
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Figure 16 
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Figure 18 
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WALKING THROUGH WAL 
SYSTEM 


TRAINING 


BRIEF SUMMARY OF THE INVENTION 


[0001] This invention is a training system that enables a 
human being to acquire sufficient hyperspace energy in order 
то pull be body ош of dimension so tbat he person can wall 
through solid objects such as wooden doors, 


BACKGROUND OF THE INVENTION 


[0002] A human being is a hyperspace energy being living 
їп a physica container or body that is comprised of 67% 
Water This high percentage of water makes this invention 
possible. Referring to FIG. 1, the hyperspace energy being 
Teccives energy from our dimension through seven vortices 
‘at run the length of the body: Each vortex connects to a 
separate hyperspace dimension having its own particular 
frequency. This arrangement allows for the development of 
seven modular energy. components corresponding o the 
mind, spiritual eye, voice, body, abdomen, plasma energy 
bull battery), and ground connection. 


[0003] Vortex (A) known as the top vortex, supplies 
energy to the mind and provides а channel of communica- 
tion o other entities in the universe. This channel has been 
{ested up to 100,00 light years wbich is tbe diameter of the 
m 


[0004] Vortex (B) known asthe spiritual eye, has u hollow 
cone-like appearance surrounded by white, misty, ow- 
density hyperspace energy. Because the eye modular, the 
mind can project iL o vas distances, a process known as 
emote viewing, 


[000s] Vortex (С), known as the voice and hearing mod- 
lle, can also be projected to enormous distances in order lo 
‘communicate verbally with other entities. Using the proper 
‘emote viewing instruments, itis possible o project ot the 
сус and verbal modules to See and tlk atthe sume time. 


[0006] Vortex (D), known as the heart vortex, provides 
roetve energy 10 te upper internal organs, ams and 


[0007] Vortex (E) provides protective energy for the lower 
organs such as the intestines, liver and kidneys 


[0008] Vortex (P) known as the battery of the body, 
consists of an orange-colored plasma energy ball about one 
то two inches in diameter The body becomes paralyzed if 
this ball is removed from the body. When the hyperspace 
energy being leaves the body, the vortices close and the 
buttery takes over in order to keep the Бойу functioning; This 
vortex also plays a role in the creation of the astral energy 
baby that attaches to the fertilized egg- 


[0009] Vortex (G) isthe ground vortex which rotates in the 
‘counterclockwise direction ia order to provide an energy 
{round for the electrical circi. АП the other vortices rotaie 
in the clockwise direction as scen from the front such that 
energy lows into the vortex according 1o the right-hand rule 
of physics: 


[0010] Vortex (H) is the hand vortex which rotates coun: 
terclockwise on the right hand and clockwise on the let 
"und as seen looking atthe palm. Thus there is a rotating 
По of hyperspace energy between the two hands when the 
palms are facing cach other. 
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[0011] Referring to FIG. 2, cach vortex feeds energy into 
its own hyperspace module shown by ihe lettered box. In 
terms of quantum mechanics, each box i actually a potential 
energy well in which cach module develops separately. At 
the time of death of the body, these modules are joined 
together as a single energy being. The process is powered by 
the plasms energy ball batery which also contains the 
По instructions for assembly. 


[0012] Different people, as tested by the pendulum on the 
hand vortex, have different vortex sizes, Three people were 
tested, The first person had almost no rotational movement 
sowing very little energy. The second person had a vortex 
fadius of one inch. Another had a vortex radius of four 
es which covered his entire hand. The later also has the 
another human being, ving prone on a table, ой 
the table by flowing low-density hyperspace energy into the 
person through the band vortices. He has also experienced 
‘Walking through a solid wooden door with a dog a bis sile, 
What this means is that there is a way, эв described în this 
invention, of creating large energy vortices which will 
enable a person o acquire suficient energy to walk out of 
dimension through solid objects such as Wooden doors, 


[0013] Researching the historical records, referring to the 
маше in FIG. 3, a humble black Catbolie Dominican friar 
Of he Santo Rosario Convent, by he name of San Martin de 
Portes, living in Pera in thc 1500's, also developed this 
ability о walk through doors. For his beatification, many 
‘witnesses came forward to recount his extraordinary abili 
ties For example, à witness, who worked inthe Convent, 
‘went 10 the cell of San Martin to ask for something to eat 
When he reached the cell, he saw San Martin leaving with 
some medications apparently to heal someone sick. The 
Witness waited by the open door of the cell for is retum. 
Afer having waited awhile without being distracted by 
soytling else, he saw said venerable brother Пау Martin 
‘ome ош from his cell from the inside and call him by mame 
The witness was terrified, not understanding how this was 
passible. 

[0014] The woman who gave me the statue old me that he 
‘would walk miles and miles cach day to visit the poor. The 
{ask of walking means tht there а velocity involved 
Because the body has mass, then there is a mass times а 
velocity, or momentum, involved in this ability. Notice also 
"har the atue shows him walking with his right arm crossed 
over his Tet arm in the form of an X. 


19018] What this walking momentum means in tems of 
Physics is given in the following analysis. The human body 
Consists of 67% water. A water molecule consists of iv 
hydrogen atoms and one oxygen atom having the atomic 
formula H.O. The atomic weight of one atom of hydrogen 
s 008 awu; The atomic weight of one atom of oxygen is 
16000 awu. The molecular weigh of one atom of water is 
pe 


Welek oem mom ого ант Роем 


‘The formula weight is just the atomie weight expressed in 
grams. Thus the formula weight of water would be 18016 
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grams or 0.018016 kilograms. According to Avogadro's law, 
{he formula weight contains Naó 02:107 molecules. Thus 
the mass of one water molecule is the formula weight 
divided by the number of molecules: 


ТҮ 


[W016] According to Einstein's Special Theory of Relativ- 
ly, energy is equal to the mass times the speed of light 
squared. The energy of a photon is equal to Planck's 
constant h times the frequency Г af the photon. Equating 
these two energies shows that 


mm 


which says that the natural logarithm of the mass pls the 
natural logarithm of the wavelength is equal to the natural 
logarithm of Planck's constant divided bythe speed of light 
s. known as the base constant in the tetrabedron diagram. 
This diagram plots the mass versus wavelength in natural 
logarithms. Notice that the lef hand side of the equation is 
he sum of mass and wavelength, so the right hand side must 
also be the same. 


where ОА, known as the Planck mass, is the linear mass 2 
of the universe times the bottom dimensional limit of the 
universe А, and 2 isthe botiom dimensional wavelength, 
known as ibe Planck wavelength. That js, our dimension is 
bounded by the Planck box having sides Planck mass and 
Planck wavelength. These boundaries have values: 

eee 

poo 
[0017] Referring to FIG. 4, these two lines are plotted on 
the tetrahedron diagram. The Planck mass line (А) reflects 
ofl the sphere (C) and returns as the Planck wavelength (B) 
"which shows the dual nature of quantum physics. This 
creates the Planck box (cl which is the boundary of our 
dimension. 


[0018] Referring to FIG. $, the mass of the water mol- 
‘cule is plotted ss horizontal line (D) on the diagram. The 
energy of the water molecule is the mass times the speed of 
Tight squared. 


p 
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[0019] Referring to FIG. 6, a circle (E), having а radius 
equal to the speed of light squared, centered on the mass of 
the water molecule at the vertical axis, generates a circle (D 
centered al the origin, that intersects (c) the mass of the 
water molecule at the Planck wavelength, That is, this 
Jnersection point sits right on the Planck box boundary 
between space and hyperspace. The radius of circle (F) is 
actually the mass of the water molecule divided by the speed 
of light squared, 


Taking the positive square root, the speed of light is one 
meter per second al the Planck boundary. The experiments 
with brain hemisphere resonance show that the resonant 
frequency of the human energy field is between 1 Hz to 5 HZ 
which is well below the hearing threshold of 20 НИ, Because 
the traveling wave bas a wavelength of 03048 m and the 
speed of light is unity at the boundary, the frequency should 


which is within the middle of the experimental male range 
Actis resonant frequency, the human energy being pops out 
‘ofthe body. This presents only a first stage in the devel- 
‘opment of the energy being. But what is really wanted is to 
have both the physical body and the energy field move out 
of dimension together as San Martin did. 


[0020] Referring to FIG. 7, the 45° base line (G) is added 
"o te diagram, Notice that the Planck mass intersects (ba) 
the Planck wavelength on this line because they sum 10 the 
base constant. The mass of the water molecule crosses this 
Jine at point (0. А circle, centered (D, with a radius equal to 
the speed of light, is tangent to the Planck wavelength (b) 
and the Planck mass (8). Since mass times velocity is 
‘momentum, the diagram says that the momentum of the 
water molecule is tangent to the bouodaries of the Planck 
box which separates space from hyperspace. Ia onder to get 
то point (e) from the momentum of the water molecule, а 
second circle is added to the momentum. 


[0021] Referring to FIG. 8, a circle (D) centered on the 
‘water molecule massat the speed of ight circle G), is made 
tangent 1o the Planck wavelength at point (e). The momen- 
‘um M of pace is equal to the Planck mass times the Planck 
scale times the speed of light At point), the speed of light 
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is unity, so that the momentum is just the Planck mass in 
momentum units 


Circle (I) has а radius equal to 


Therefore the walking momentum in order to get o point (e) 
is the momentum of space M times this ratio 


The stride length L per second that a person of miss W has 
to walk îs the walking momentum divided by the mass W 
times a period T of опе second 


Fora person with a mass W of 99.79 kg (220 pounds) then 
the stride length Lis 2008 inches or one foot and eight 
inches. The person has to walk this length in one second on 
exch foot 


[0022] Looking at the statue of San Martin, his arms are 
crossed over each other. The vortex of he right band points 
backward, and the et hand vortex points forward due to the 
reversed rotation. Referring to FIG. 9, this creates а rts 
tional energy channel (D) around his Body (А). The stride 
length (C) is calculated according to the body mass, and then 
a banner printout ix made showing where the footprints (B) 
are do be placed each second, The question is: "What 
happens when onc walks the walk?" 


[0023] On the very first experiment, referring to FIG. 10, 
‘what happens is tbat, after taking only six strides on the 
banner prinout (A), a huge spinning vortex (C) develops 
over the top of the head and the vertex Jocks onto the heart 
vortex in the center of the chest (B). In everyday life, this 
Vertex is nol created because normal walking is mc faster 
Sd the hands are held at the side of the body. The energy 
ush through the pineal gland isso intense that one focis 
immediately sleepy and stars yawning excessively due lo 
the increased Bow of melatonin. 


[0024] Afer practicing with the banner printout, long 
walks were made through the park. In this case, а vertica 

‘white line rotated around a vertical axis located about six 
feet perpendicular to the path on the righi side of the body 
When the walking speed was correct, this white line would 
Tock onto the centerline of the body. Speeding up or down 
caused the white line o lose synchronization and rolate 
away. This white line is related to the ability to levitate the 
body. San Martin had so much energy thal, according lo 
Witness testimony, be could float horizontally in the aie witb 
his head resting against the bowed head of Christ on a carved 
wooden cross. Thus San Martin's energy sources were 


Jan. 19, 2006 


‘channeling energy from Christ, collective broom energy as 
‘scribed in a separate patent application, and the walking 
momentum vortex energy. 


[0025] During the early part of the 20th century, а man’s 
Parents were lying in bed dying of tuberculosis. Wil their 
permission, he placed а weighing seale under each oftheir 
beds. When they passed away, he found that each scale 
registered a loss in weight of 2.5 ounces. This is equivalent 
{0 0071 kg, which is the mass of the human encrzy bein. 
10026] Afer conducting a number of experiments with 
water vortices draining from a cylindrical tank, it can be 
Slated Irom Bernoulli's theorem that the potential energy 
plus the kinetic energy is a constant 


“The shape of the inner surface of the water circulation has 
a velocity proportional to the inverse of the radius, s0 the 
Shape of the surface is 


‘which says that the height of tbe vortex is proportional to the 
inverse ofthe square of the radius, 

[0027] The hand vortex area ratio between the second test 
Subject and the third test subject is equal to the square of 
their ri: 


Because the speed of light at the boundary was determined 
to be one meter per second, the energy of the hind test 
sujet is 


10028] Referring to FIG. t, а circle (K), having this 

us, is added to the energy ofthe water molecule (E) to 
produce augmented energy circle (1). This circle (1) inter- 
Sects the mass of the water molecule outside the Planck box 
t point д). This means that the increased hyperspace energy 
moves the water molecule, and bence the body, out of 
dimension. Furthermore circle (J) is tangent to the walking 
‘momentum ratio circle (I) which keeps Ве geometry locked 
together, 


SUMMARY OF THE INVENTION 


19029] is the object of this invention to create a training 
System that allows à person o develop the ability to walk 
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around ош of dimension, passing through solid objects, This 
invention is based on one ofthe most remarkable relatior 
ships between the water molecule and the boundary between 
Space and hyperspace. The mass of the water molecule is 
equal 1o the energy of the water molecule at this boundary 
Because the body is composed of 67% water, the body sits 
on the boundary such that any additional increase ia energy 
would move the body out of dimension into hyperspace. 
Because human beings are actually hyperspace energy 
beings living in physical bodies, the additonal energy 
required fo move the body out of dimension comes from 
increasing the energy of the hyperspace being One suree of 
this energy comes lom walking cross-handed at the proper 
velocity in order 10 generate a large hyperspace energy 
vortex that flows energy into the potential wells of the 
peace being. This increased hyperspace energy will 
then allow the person to walk around out of dimension 
through solid wooden doors. Because the door and the 
person arc in two slightly different dimensions at the same 
it appears that the person is walking through the 
Зоо. fir passing though the closed door, the person then 
uris to our dimension ава emerges in the interior of the 
асно о room. 


[0030] ‘This technique can be used in reverse to heal an 
infected hand ‘instantaneously. A salve made from the 
St Mary's herb is applied to the skin of the infected hand 
The hyperspace energy then flows though the right-hand 
vortex such ihat the infected hand and the salve are taken 
slightly out of dimension. What happens is similar to when 
3 short piece of straw is embedded in à hard wooden 
Telephone pole as a tornado passes over the pole. The saw 
and pole are taken ош of dimension such that they briefly 
merge together. As the tornado moves оп, both objects come 
back to dimension merged together, Thus ibe salve (ra) 
is merged with the bacteria (pole) in hyperspace such that 
the bacteria is killed instantly. Removing the hand vortex 
brings the infected hand back into dimension cured. 


[0031] Based on this information and the results of many 
experiments, this invention creates a large vortex by walking 
SES certain velocity with the hands crossed over th chest 
The proper walking momentum is created by a computer 
program that inputs the person's weight, shoc length, and the 
‘umber of strides to be taken. The program then prints out 
‘banner showing the footprints where he person bas to step 
Sach second. When а person obtains sufficient energy from 
these methods, the person is thea tuned 1o the subspace 
geometry ofthe universe as will be shown using the tetra- 
Матоо physics diagram. 


A BRIEF DESCRIPTION OF THE DRAWIN 
[0032] FIG. 1. Energy vortices of the human body. 
[0033] FIG. 2. Seven potential wells fed by the energy 
Vorlices of the body 

[0034] FIG. 3. Carved wooden statue of San Martin de 
Porres who could walk through slid wooden doors 


[0035] FIG. 4. Tetrahedron diagram showing boundaries 
Of the Planek box of dimension 


[0036] FIG. 5. Tetrahedron disgram showing mass of 
water molecule. 

[0037] FIG. 6. Tetrahedron diagram showing water mol- 
seule energy and mass are equal at the Planck box boundary 
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[0038] FIG. 7. Tetrahedron diagram showing that water 
‘molecule momentum is tangent 10 the boundaries of the 
Planck box. 


[0039] FIG. 8. Tetrahedron diagram showing the momen- 

‘um ratio required to reach the Planck wavelength boundary 

rom the water momentum, 

[0040] FIG. 9 Perspective view of erosscd-hund momen 

tum walking using banner printout. 

[0041] FIG. 10. Perspective view of vortex generated by 

momentum walking. 

[0042] FIG. 11. Tetrahedron diagram showing how addi- 

tional hyperspace energy supplied to the potential wells of 

the hyperspace energy being enables the human body to be 

pulled ош of dimension. 

[0043] FIG. I2. Tune diagram showing the 

inverted tetrahedrons whose crossing represents the merging 

of two worlds between space and hyperspace. 

[0044] FIG. 13. Tetrahedron diagram showing that the 

proton wavelength is determined by the Planck mass tangent 

fo the inverted акан, 

[0045] FIG. 14. Tetrahedron diagram showing that the 
ss of the universe determines the electron and proton 

ementary particles, 

19046] FIG. 15. Tetrahedron diagram showing that 

momentum walking together withthe increased energy of 

the hyperspace energy being is tangent to the mass of the 

[0047] FIG. 16. Computer program block diagram for 

printing banner footprints. 


19048] FIG. 17. Computer program input dialog window. 
[0049] FIG. 18. Computer program calculation of stride 
Jength per second 

10050] FIG. 19. Six-stride sereen banner printout for 220 
Ib, person. 

[0051] РІС, 20. Project tee showing help information by 
double clicking on node 


DETAILED DESCRIPTION OF THE 
INVENTION 


[0052] 1. Referring FIG. 12, a tetrahedron (A, path abe) 
is addled to the diagram. The tip of the tetrahedron ( falis 
fn the base constant which is equal to Planck's constant 
divided by the sped of light. A second tetrahedron (B, path 
de) is inverted around horizontal Tine (D) which has a 
geometrical relationship to the base constant. The line is 
pn 


e two inverted tetrahedrons 
(@) occurs at the Planck wavelength which is the boundary 
between space and hyperspace. Line (D) is referred to as the 
merging of two worlds or the connecting of two worlds, a 
phrase obtained by means of remote viewing, Thal is, i is 


US 2006/0014125 A1 


the dividing line between space and hyperspace. This is the 
reason that the to boundaries intersect at this point. 


[0053] Referring 10 FIG. 13, the proton wavelength (E) is 
addled о the diagram. The proton wavelength has a value of 
the electron wavelength divided by 18361527 


ine) reste] 


Aline (hd), from the base constant at the proton wavelength 
@), 10 the corner of the inverted tetrahedron (9), intersects 
the merging of two worlds line at point (0. А circle, with a 
radius equal 1o the Planck mass (G), centered (i, tangent 
to the inverted tetrahedrons. Thus the proton i defined by 
th base constant and the geometry of subspace. The reason 
г he proton i tangent to both tetrahedron is because the 
electron and proton follow one single path between space 
and hyperspace. Thus there is only one single particle im 
mature. Because the particle enters our space at vwo different 
locations, we see the оре particle as two distinct elementary 
particles. This relationship can be seen in Library of Con- 
gress tetrahedron diagram 1940565. 


[0054] Referring o FIG. 14, the mass of the universe MU 
is equal to the linear mass Q of the universe times the radius 
R ol the universe which is 107 meters 


atta 


эв shown on the diagram as line (A). The electron wave 
соль (B) reflects off the circumseribing sphere (H) and 
returns as the electron mass (C). The distance between 
rellection points is the hyperspace charge which is equal to 
the charge of space less the electron charge. So the electron 
goes from wavelength о electric charge o mass. The proton 
‘wavelength (D) relecis of the sphere and reruns as the 
proton mass (E) which intersects the horizontal axis at point 
(6), Aline (abe) fom tbe mass of the universe at tbe vertical 
xis (а) tthe proton at the horizontal axis (c) intersects the 
electron (b) which determines the ekeciron's mass and 
‘wavelength ice this point ison the 45" base line. What this 
means is that cosmology determines the values of the 
elementary particles 


[0055] Referring to FIG. 15, the mass of the water mol- 
‘cule (C) intersects Ње 45" base line at point (a). A circle (F), 
‘with а radius equal 1o the Planck mass is centered on point 
(6) at the Planck wavelength boundary (B) where the mass 
of the water molecule numerically equals the energy of the 
water molecule and where the speed of light is unity. The 
Planck mass is tangent to the base constant whicb isthe 
vertical centerline (1) of the diagram. The large circle (H), 
centered (a) on the water molecule, is tangent 10 the mass of 
the universe (b) and tangent o the inverted tetrahedron (E). 
The difference between this circle (H) and the base constant 
(D isthe energy the hyperspace being has to acquire in order 
to be tuned fo the mass and geometry of subspace. This 
стик, shown as circle (G), has а mass 


LI 
"Thus the band vortex radius ratio bas to be the square root 
of he mass of the hyperspace energy being divided hy this 
tangent mass, or: 
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which is a vortex radius that is three times langer than that 
of a normal person, but one inch smaller than the third test 
Subject who had a hand vortex radius of 4 inch. This is the 
reason that the third test subject was able to walk through 
Walls and teleport о other locations because his energy Was 
sufîciently large enough to cross over the inverted letrihe- 
dron into а codimension of hyperspace. Notice also that 
dotted circle (I with a radius equal to the mass of the water 
Жесе, centered (c) on the boundary, is tangent to the 
tetrahedron (К). This makes the combined geometry tangent 
to the inverted tetrabedrons and the mass o the universe. 


[0056] 2. Referring to FIG. 16, a computer progam 
generates а banner printout with footprints spaced for walk- 
"ng according to the weight, shoe size and length of banner 
desired. Some banners could fit in a small room, or be placed 
оп the oor of a long corridor As shown in the block 
‘diagram the program inputs these three variables with error 
checking. Then the program calculates the stride length L- 
per second from the equation 


10057] 3. In the above equation, the value of the momen- 
"um M, as determined by the tetrahedron diagram, is pref- 
erably 509095736 ke mis. The weight of the person is 
converted to mass W in kilograms, The stride period is 
preferably 1 second. Referring to FIG. 17, tbe data is 
entered in the dialog input window. 


[0058] 4. Once the stride length has been calculate, the 
program displays the stride length and the required number 
Of banner sheets in the message window, as seen in FIG. 18, 


[0059] 5. The print banner menu is selected and the foot 
prints are printed оп continuous banner paper. А six stride 
Sealed screen version of the banner is shown in FIG. I9. The 
Danner paper is then placed on the oor, and а ane-second 
beeping timer is activated from the toolbar or menu. The 
person then walks beside the printed foot prints, taking one 
Stride per beep, which produces the correct walking momen- 
tum to generate the hyperspace vortex. The vortex, which 
orms im only six виз, brings additional hyperspace 
energy into the quantum potential wells of the hyperspace 
акту being- 


[0060] 6. A help system consiss of a project wee which 
explains the various steps in using the program. Double 
mouse clicking on a project исе node displays the help 
instructions in s dialog window as shown in FIG. 20, 


[0061]. 7. а summary, the purpose of the training system 
is to substantially increase the energy of a human being who 
will tben have te capability of walking through walls, body 
eviation, instantaneous healing of infections, full-body 
teleportation to another location, remote viewing at vast 
distances in terms of light-years, and looking into hyper- 
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space co-dimensions. The third test subject and I have been 
able to experience all the above phenomena. He did it 
through augmenting his energy, and T bave done it through 
the application of electromagnetic fields, by spinning оп my 
vortex accelerator machine and using this invention: 


тези: 
1 A taining method comprising the steps o 


‘generating a banner having a plurality of footprints spaced 
al regular intervals wherein the banner is placed оп the 
rund; 

generating a periodie audible signs, whereby the audible 
‘signal repeats at a regular interval of time equal 1o the 
period; and 


walking on the banner by tracing the footprints spaced at 
Tegular intervals, wherein one step is made with each 
audible signal. 
2. The method of clim 1, wherein the step of generating 
the banner further comprises: 


providing а person's actual mass in kilograms; and 


determining the stride length based upon the following 
‘equation 
deer 

Where L is be stride length in meters, M isa constant of 
approximately 50.91, W is the mass of the person in 
kilograms, and T is the period of the audible signal in 
seconds, and 
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Wherein the footprints on the banner are spaced at the 
stride length. 
3. The method of claim 2, wherein the audible signal isa 
beep and the period of the audible signal is one second. 
4. A training method foc a person comprising the steps of: 


generating an audible signal having a fixed period; 


generating a banner having regularly spaced indicia for 
identifying preferred чер locations, wherein the dis- 
tance between adjacent indicia is determined by the 
following formals: 


Where the distance between adjacent indicia in meters is 
1.a constant of 30.9095736 is equal to M, the person's 
mass in kilograms is W, and the fixed period in seconds 
is T and 


walking on the marked path by stepping upon cach of the 
regulary spaced indicia wherein опе step is made with 
each period of the audible signal 
S-Thc training method of claim 4 wherein the fixed period 
is one second. 
в. The training method of claim 5, wherein the regularly 
spaced indicia are footprin 
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REMOTE VIEWING AMPLIFIER 


BRIEF SUMMARY OF THE INVENTION 


[0001] This invention enhances the ability of a person to 
perform remote viewing by connecting the spiritual eye to 
{he tetrahedra] geometry of subspace. 


BACKGROUND OF THE INVENTION 


[0002] Remote viewing is the projection of spiritual mod- 
bles of the human energy Пе to distant locations in order 
"soe communicate and interact with other entities who live 
in subspace, space and hyperspace co-timensions of the 


[0003] One of my fst remote viewings was made at night 
to a distance of 10,000 miles onthe sunlit side of the earth, 
My spiritual eye and body projected together while my 
mental facilities remained in my physical body. 1 found 
myself looking down оп а palm tree from a height of about 
one hundred feet. The pli ree had several coconuts in it as 
Seen in FIG. 1, T then gave the command to lower myself to 
the ground. At that moment 1 went sailing down past the 
coconuts, barely missing the tree! Finding myself on a 
pathway through the tropical forest, 1 then came to an 
extremely long Wooden bridge which crossed over a river 
gome. On the other side of the bridge Т could see three 
Soldiers munning toward me as shown in FIG, 2. The twn 
Soldiers in front were carrying rifles and wearing light blue 
berets. The man running behind them was wearing an 
officer's cap with a red band. My first reaction was hut Iwas 
жойо be shot. 1 edged over on the right side ofthe wooden 
ailing. They ran right past without seeing me. 1 then asked 
{o see the building that these soldiers were guarding. Every- 
thing went dark, and then 1 found my spiritual eye pecking 
ош ofthe lor of a computer room as seen in FIG. 3. There 
was one man using a computer on the opposite side of the 
Toom near an open door. He got up from his chair and came 
‘over to sit in front of a second computer located a few fest 
Trom where | was located. From the glare of the computer 
monitor, 1 could clearly see his face. Everything went dark 
as my spiritual eye and body projected back to my physical 
bady. 

[0004] Another time my spiritual eye, spiritual body and 
mind were sanding outside the closed ront door of my 
condominium, Upon paring my legs with my hands, 1 
couldn't find th keys n my trousers. When 1 looked down, 
T realized 1 wasn't in шу physical body. 1 then shot through 
two solid walls of concrete and retumed to my awakening 
body 


[0005] What these vo examples show is that the human 
spiritual energy system is modular The reason it is modular 
is because there are seven hyperspace co-dimensions, cach 
Vibrating at a slightly diferent Irequency. which receive 
energy Irom space through seven vortices located along the 
physical body. Over a lifetime, these vortices build up the 
"man aura, Because all energy systems have 10 be 
rounded, the remaining six modules are the legs, body, 
"ams hands, voice, eye and mind. When the entire group is 
outof:body as a single entity, then the soul energy powers 
the body ina manner similar o a batry The soul looks like 
a two-inch diameter orange ball of plasma. If the soul is 
removed from the body, then the body becomes paralyzed 
except Tora small movement of the eyelids, Upon death, all 
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these separate modules are assembled into a single energy 
beng. A Tight con from the soul provides the battery power 
and formation required to join these modules together. А 
second light cord from the pituitary gland transfers the 
modules into the energy being for assembly. This слепу 
information transfer is he reason that people in û near death 
situation say they saw their entire life fash before hem. 


[0006] Moving о а larger picture of things that are hap- 
pening in the galaxy, 1 was able 1o make contact with the 
Pleiadian Federation which is located about 400 ight years 
from earth. The Federation is a group of over one hundred 
intelligent beings that were brought to the Pleiades from 
around the galaxy. One member of the Federation calls itself 
the Intelligent Insect Beings. They are the ones who Пу the 
black triangles over Belgium and France for the purpose of 
‘evacuating human beings back to he Pleiades for relocation 
оп а planet called Earth I. The reason for this evacuation 
Nas that it was not known if it would be possible to win the 
battle of Revelations, which would take place about two 
years later here on earth. 


[0007] As could be expected, the humans were angry and 
hysterical at being abducted. So the Intelligent Insect Beings 
asked me if 1 could calm them down. 1 was in telepathic 
communication with them, and they were in telepathic 
communication with their computer system, which meant 
that 1 could have my thoughts displayed to the humans on 

e computer monitor. It tumed out that one woman was 
From Cental America and only spoke Spanish. The Intelli 
gent Insect Beings didn't speak Spanish so they thought 
there would be no way 1 could communicate with her. So 1 
told them that 1 would spell the Spanish words letter-by- 
Jeter and she could then read my message. Since most 
Spanish people are Catholics, 1 thought a religious message 
‘would be of importance to her. spelled out the phrase, "Que 
Dios te bendiga" which means, "May God bless you.” 1 also 
asked the two beings to put their hands together in a form of 
prayer, and the woman followed suit. At that moment the 
Intelligent Insect Beings were reading her mind to under. 
stand her emotional state. They said, “She is crying tears 

“After a slight but tense pause, they continued, “ol joy!” 
‘They sad the woman had a big smile оп her face and was 
sucessfully transitioned into her new life, 


[0008] One year later, the Blond Aliens of the hundred 
member council of the Pleiadian Federation remote viewed 
те so That T could celebrate with them the succes oftheir 
mission to earl. The Blond Aliens, which i not thee eal 
name, йу the Beamship spacecraft This hyperspace vehicle 
сав teleport ist to any location in the galaxy. И demate- 
ойде into the black void [or an instance and then e. 
materialize anywhere in the galaxy. This ship can be seen in 
Billy Meier's video from Switzerland along with а picture of 
their envoy, Semjase. 


[0009] Just recenily 1 had а demonstration of the Beam- 
ship's ability. T heard an emergency distress call by a 
commander of а spacscmt who said that they had a fire 
onboard their spacecraft. | immediately remote viewed a 
Federation maintenance mothership. they got the frequency. 
and locaton of the ship, and dispatched the Beamship in 
time to rescue the commander, The burned-out cables, which 
had caused the fire, were repaired by the Federation and the 
commander arrived home safely on his planet in his own 
spacecraft 
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[0010] The Federation then received a message from the 
commander saying that he wanted his planet o join the 
Federation now that here was this type of communication 
available So the Federation visited his planet for the signing 
Ceremony, and 1 was invited lo attend the proceedings by 
remote view. Word got around about this, and within three 
‘weeks another 20 planets joined the Federation for the same 


[0011] At one ceremony, which was attended by Admiral 
Third Class of the Pleiadian Defense Department, His High- 
ness of the planet was signing he document of incorpora- 
боп. At that moment, 1 could see him signing, so T 
exclaimed, “He is signing with his let bond." The Admiral 
‘was almost apoplectic at hearing this. After giving her the 
signed document, His Highness held up his hand and asked 
me ow many fingers he was holding up. He had fit оТ 

hone. Then he put his index finger out and 1 said one. 
He then made а fist again and 1 said none. Then be beld out 


his face as he went to announce the agreement 
Knew, even though his planet was located 90,000 


instantly communicate any problems to the Federation. So 
this is the importance of developing inventions that can 
enhance our remote viewing ability because one day it will 
mean that we can become a vital part ol he Pleiadian 
Federation. 


SUMMARY OF THE INVENTION 


[0012] Referring to FIG. 4 the spiritual eye of the human 
energy system is located a be pituitary gland in the fore- 
head. It has the shape of a hollow cone which is composed 
of the misty white energy of hyperspace. Light coming into 
this vortex is then transferred by a light cond to а Visual 
energy module which is located in a co-dimension of hyper- 
Space. Because these modules are interconnected by light 
cords, the mind module is able to interpret the visual poem. 
the eye is seeing. More importantly, the mind can give 
logical instructions to this spiritual eye module for ft to 
rotate around or move in a particular direction. 


[0013] The reason that hyperspace has a white misty look 
{wits that the speed of ight is very much Joss than the speed 
of light in our spacetime. The Lorentz transformation says 
that the distance L is shortened relativistically toa distance 
Lina way related to the ratio ol he velocity v of the object. 
to the velocity of light c. 


1 the velocity of light is very low, then а small velocity 
reales an enormous сошла in length. By moving 
through hyperspace, therefore, enormous distances can be 
traversed, And this is the reason that tis possible to project 
the spiritual eye, voice and hearing to remote locations in the 
galaxy. 

[0014] The universe is composed of subspace, space and 
hyperspace which are co-dimensions of eich oiher, Sub- 
space is defined by the geometry of the tetrahedron which is 
3 foursided solid whose faces are equilateral triangles 
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having three 60° angles. Referring to FIG. 5, a tetrahedron 
whose sides are the square root of thre (A), has a height of 
the square sot of two (В), and base length equal to the 
square root of one (C). This forms the basie number set ^T, 
398. 

[0015] Referring 10 FIG. 6, the tetrahedron (A) is circum- 

Scribed by the sphere (В). Rod (C) is the sphere radius. А 
second rod (D) of equal length to rod (C), from the center 
ofthe sphere to the comer ol the tetrahedron makes an angle 
ot 


So the four corners of the tetrahedron touch the sphere, 


[0016] This tetrahedral geometry can be seen throughout 
the planets of the solar system Referring to FIG. 7, the 
islands of the Caribbean curve down from Puerto Rico to 
Nesczucla forming an island vortex. The low density hyper- 

space energy releasing from the comer of the tetrahedron 
softens the rock manti. The bot magma then rises dough. 
"he rock with he least resistance, This creates а circular are 
of volcanic islands along the edge of the vertex. 


[0017] Referring to FIG. 8, the Giant Red Spot of Jupiter 
fs located at a southern latte of 1987. This vortex is so 
Jarge that the entire earth can fit in it 


[0018] Referring to FIG. 9, the Olympus Mons volcano is 
located at а northern latitude of 19.5" as shown by the 
marker. This volcano is the size of France, Notice the fallen 
plume of volcanic debris toward the поп cast 


[0019] The double harmonie of the tetrahedral angle is 
{hice 19.5" or 39° which is the location of the Silver Bridge 
За Point Pleasant, West Va. large wormhole opened up 
around the bridge during Christmas rush hour when the 
bridge was fll of cars. Due to the low density hyperspace 
energy, the rivets holding the cables down popped loose and 
all the ears were dumped into the river. A computer simu- 
Jaton using Schrodinger s quantum mechanics equation for 
а particle in a potential well shows that as the energy 
Becomes less dense, the particle is no longer contained in the 
potential well, The electron jumps out. Thus the atomic 
Bands are broken which softens the rivets. This is the first 
"ime that there has been an understanding of the failure 
mechanism of this bridge. 


[0020] Ае downloading from the Intemet several pages 
of the index of refraction of a wide range of materials, I 
noticed that the index of refraction for Plexiglas was 1.50. 
Another source saîd it was 1.51. One of the Internet sites had 
а movable Naslight which showed the incident ray and the 
refracted ray. For Plexiglas, surprisingly enough, the inci- 
Чап ray was coming in at an angle of'60° to the normal, and 
the light was refracted at 35.26", both of which are tetrahe- 
dral anges. The angle of the equilateral face of the tetrshe- 
‘dron is of course 60°, The angle at the top of tetrahedron is 
the aro-cosine of the ratio of he height over the edge length. 
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According to Snell's av, the index of refraction n, times the 
Sine ofthe angle sin, of the ray leaving material m, is 
equal to the index of reaction ns times the sine of the gle 
of refraction sinl.) of the ray entering material my. Refer- 
Ting to FIG. 10, the equation i 

The index of air n, is equal to one. The index п, of Plexiglas 
is 50. If the incident ray is at 60" 10 the normal, then 
the ouput angle is 


— 


‘which is equal to the angle of the tetrahedron. 


[0021] Then 1 recalled several months earlier that 1 had 
gone to the Subway restant to get а sandwich, [ wor 
Siting by the Plexiglas window communicating with the 
‘Admiral whose mothership was in canh orbit She men- 
tioned that they were bringing two people aboard, At that 
‘moment 1 looked oot through the window and 1 could see 
both of them clearly and easily through my spiritual eye. To 
my amazement, 1 saw both of the captives start to pull out 
guns from behind thcir backs. 1 then projected by spiritual 
hands which resulted in preventing the attack on the security 
ards, To зау the least he Admiral was rather surprised at 
{hese events. She then asked me to Took at the design of the 
‘windows because she thought it had something to do with my 
enhanced remote viewing capabilities. Looking at the Plexi- 
alas, 1 noticed that on the edge of the large window pane 
there was a shorter piece of Plexiglas which was mounted 
parallel lo the window pane. This smaller panel seted to 
Protect the yellow noon Inorescont tube. 1 took the mea- 
surements of the design using a piece of paper that | found 
near the able 


[0022] 1 then went home and designed up a mounting 
bracket with my 3D computer software. 1 had already 
installed the steeolithograpy sofware that converts the 
design to the *STL fle format, How stereolithography 
‘works is that it slices the design into many thin horizontal 
Sections. The machine has а platform which is mounted in a 
bath of uid polymer. Ап ultraviolet laser, mounted on an 
xy able, then traces out the slice, Because the liquid poly- 

mer s ight sensitive, it polymerize immediately imo solid 
plastic. Then the platform is lowered a lew thousandth ofan 
inch and the second slice is added. This process eventually 
builds up the complete 3D рап, Using the Intemet, the 
STL fle is sent by e-mail 10 the slerelithography service 
provider who retums the part overnight, So the next day T 
Rad the piece from which I made a plastic mold and several 
оао pieces for mounting the Plexiglas bracket on a full 
Sheer of Plexiglas that 1 ordered locally. never occurred to 
me to measure the angles, so afier 1 got the index of 
refraction for Plexiglas, | measured the incident angle and it 
tarned ош 10 be 61°. So then T realized that the spiritual eye 
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was being diffracted across these two Plexiglas plates which 
connected it to the teabedal geometry of subspace. 
Because subspace is the foundation of space, this created а 
much more eficient route for remote viewing. The result is 
that this invention has allowed me to make contact with 430 
alien civilizations, Since then T have been awarded the 
Aphysies prize for my work in he invention and elaboration 
‘ofthe tetrahedron diagram of which there are now over 4000 
graphs. The хосе discoveries contained inthe diagram 
fre (1) the electron and proton are onc and same particle, (2) 
the existence of hyperspace, (3) how mass can be taken out 
of dimension, (4) cosmology determines the elementary 
particles, (4) all the physies constants and the tetrahedral 
geometry аге contained inthe two 360 circles of the infinity 
symbol and (5) all the physics constants are determined 
geomelrieally and projected from a subspace manifold into 
Ош dimension. For my work in Revelations, 1 was awarded 
‘our beautiful galloping ideress white horses of the Apoca- 
[oS 


A BRIEF DESCRIPTION OF THE DRAWINGS 
[0023] FIG. 1. Remote viewing the top of à palm tcc 
Containing several coconuts 


[0024] FIG. 2 Remote viewing three soldiers running 
across a wooden bridge, 


10028] FIG. 3. Remote viewing computer building that 
Soldiers were guarding. 

[0026] FIG. 4. Spiritual eye of human su. 

[0027] FIG. 5. Таба 

[0028] FIG. 6. Tetrahedron cireumscribed by sphere. 
[0029] FIG. 7. Caribbean volcanic island vortex. 

[0030] FIG. 8. Giant Red Spot on Jupiter 

[0081] FIG. 9. Olympus Mons volcano on Mars 
[T 


[0033] FIG. 11. Perspective view of remote viewing sta- 

tion. 

[юм] ric. 

panel 

[0035] FIG. 13. Remote viewing anle 

[0036] FIG. 14. A remote viewing session tiking place on 

а planet located 90.000 light years from earth on the other 

Side of the galaxy showing His Highness signing with his 

left hand the document that allows his planet to become а 
тет of the Pleiadian Federation 


10. Snell's Law of Refraction. 


12. Wedge-shaped spacers for diliroction 


DETAILED DESCRIPTION OF THE 
INVENTION 

19037] 1, Referring to FIG. 11, the remote viewing station 
is a rectangular box wooden fame (A) on which is mounted 
оп one side a large sheet of Plexiglas (B). The diffraction 
panel (C). made of a shorter length of Plexiglas, is mounted 
with acrylic glue оп the Plexiglas sheet using clear polyoptic 
molded plastic spacers (D). 

[0038] Referring to FIG. 12, the wedge-shaped spacers 
D) hold the difíaction panel (C) tothe sheet of Plexiglas 
(B). The angle of the wedge is 30° which makes Ње incident 
angle 60” to the normal, 
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[0039] Referring to the top view perspective FIG. 13, 
Sining on the wide bench, he remote viewer cn adjust his 
Sight along the wedge for proper alignment at an angle of 
ше to the 150 index of refraction of Plexiglas, the 
Spiritual eye is dillracted across the ede of the first panel 
find then refracted across the second panel at the tetrahedral 
angle of 35.26" 

[0040] Referring to FIG. 14, the remote viewing image is 
Seen superimposed on the large sheet of Plexiglas which acts 
as the viewing sereen 


1 claim: 
1A remote viewing station comprising: 
(a) a rectangular box fame mode of wood having a length 
‘of six foet, a width of four feet and a height of six feet; 
() lage sheet of quarter inch Plexiglas, having an index 
‘of refraction of 1.50, mounted on the right side of item 
(1a 
(©) several wedge-shaped clear plastic spacers, three 
inches in width and eight and a hal inches in length, 
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having а wedge angle of 30° that are mounted on the 
interior ight side of item (19). 

(6) a shorter sheet of quarter inch Plexiglas, having a 
length of one and а hal fost, mounted оп item (1c) 
parallel to item (18): 

e) a wide bench on which he remote viewer sits so that 
the remote viewer can align his sight along the wedge 
angle of item (le); 

2. A remote viewing amplifier that: 

(a) diets the spiritual eye of the remote viewer across 
"be edge of tem (1d) at an incident angle of 60° to the 
normals 

(5) refrac the spiritual eye at 3526" to the normal due 
1 tbe refractive index of item (1а) according to Snell's 
Law of Retraction; and 


(e) aligns the spiritual eye with the tetrahedral geometry 
‘of subspace due o the diflraction'reffaction combina- 
tion of item (2a) and (2b). 
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Abstract 


The study of the global atmospheric electric circuit has advanced dramatically in the past 50 years. Large advances have 
‘been made in the areas of lightning and thunderstorm research, as related to the global circuit. We now have satellites looking. 
down on the Earth continuously, supplying information on the temporal and spatial variability of lightning and thunderstorms. 
Thunderstorms are electric current generators, which drive electric currents up through the conducting atmosphere. They 
maintain the ionosphere at a potential of ~+ 250 EV with respect to the Earth's surface. The global electric circuit is completed 
by currents ~2 p/m’ flowing through the fair weather atmosphere, remote from thunderstorms, and by transient currents due 
1o negative cloud-to-ground lightning discharges. The time constant of the circuit, ~ > 2 min, demonstrates that thunderstorms 
must occur continually to maintain the fair weather electric field. New discoveries have been made in the field of sprites, elves 
and blue jets, which may have a direct impact on the global circuit. Our knowledge of the global electric circuit modulated 
by solar effects has improved. Changes to the global circuit are associated with changes of conductivity linked with the 
time-varying presence of energetic charged particles, and the solar wind may influence the global electric circuit by inferred 
effects on cloud microphysics, temperature, and dynamics in the troposphere. We now have a better understanding of how the 
conductivity of the atmosphere is influenced by aerosols, and how this impacts our measurements of the fair-weather global 
circuit. The global atmospheric electric circuit is also beginning to be recognised by some climate researchers as a useful tool 
with which to study and monitor the Earth's changing climate. © 2000 Elsevier Science Ld. АП rights reserved. 
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1. Introduction to the global atmospheric electric circuit the viability of attempts to measure worldwide variations 
‘of electrical properties of the atmosphere near the Earth's 


One of the first, and certainly the most famous, demon- surface. 


stmtions of a reproducible variation with Universal Time is 
the hourly average curve of electric potential gradient in the 
lowest atmosphere obtained over the world's oceans on the 
‘Camegie criss, These curves have long served as de facto 
standards (see Bering et al., 1998) with which to evaluate 
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The thunderstorm generator hypothesis proposed by Wil- 
son (1920) was based on his observations that, beneath the 
thundercloud, negative charge is transferred to the Earth and 
above the thundercloud positive charge is transferred to the 
conducting upper atmosphere. A subsequent discovery was 
the close correlation between the diumal (Universal Time) 
‘variation of the thunderstorm generator current (represented 
by the frequency of thunderstorm occurrence) and the load 
current (represented by the fair-weather ground electric held, 
‘or air-Earth current density), integrated over the surface of 
the Earth. 
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By making measurements in regions where local diurnal 
variations of atmosphere conductivity are minor, by exclud- 
ing dota collected during periods of local meteorological 
influence, and by averaging to remove the day-to-day vari- 
ability of global thunderstorm activity, a diumal curve with 
а peak near 18 UT, a minimum near 03 UT and a range 
‘of some 30% of the mean was obtained. This is known as 
the global, ‘fair-weather', diumal variation, or the “Carnegie 
curve" Bering (1995) gives a comprehensive interpretation 
‘of recent advances in this area. 

Humans are becoming increasingly concemed about 
changes — both natural and anthropogenic — in the Earth's 
environment. Particular attention is being paid to the atmo- 
sphere, not only the troposphere, the region of the Earth's 
weather and climate, but also the stratosphere — above i 
which is where the ozone layer is. The springtime Antarc- 
tic ozone depletion, the so-called ozone hole, is the most 
popular example (see Farman ct al, 1985; Rycroft, 1990; 
Solomon, 1999). Changes higher up, in the mesosphere, 
‘thermosphere and ionosphere may also be important 

How does atmospheric electricity affect man and his tech- 
nological systems? Is ош electrical environment changing 
significantly as a result of air pollution, the release of ra- 
dioactive materials, the construction of high-voltage power 
lines, and other activities, or by energetic charged particle 
‘effects in the atmosphere? It is clear that modem technolog- 
ical advances may be seriously affected by various electrical 
processes in the atmosphere or in space, and also that man 
is beginning to affect the electrical environment in which he 
resides, 


2. Physics of the global atmospheric circuit 


Atmospheric electricity plays various rales in the highly 
coupled system representing the Earth's atmosphere and the 
near-Earth space environment. For further background in- 
formation, sce Herman and Goldberg (1978). 

“The conductivity of the fair-weather atmosphere near the 
surface is on the order of 10°" mho/m, and it increases 
nearly exponentially with altitude up to 60 km, with a scale 
height of about 7 km. The main charge carriers below about 
60 km are small positive and negative ions that are produced 
primarily by galactic cosmic rays. Above 60 km, foe elec- 
trons become more important as charge carriers and their 
high mobility abruptly increases the conductivity through- 
ош the mesosphere. Above 80 km, the conductivity becomes 
anisotropie because ofthe influence of the geomagnetic field, 
and there are diurnal variations due to solar photoionization 
processes. The arena for the subject is included in the system 
shown in Fig. 1, which shows the Earth at the centre, sur- 
rounded by the atmosphere, ionosphere, the van Allen belts 
and magnetosphere deformed by the Rowing solar wind. 

The area for the subject of atmospheric electricity is the 
lectically insulating concentric shell between the highly 
conducting Earth and the highly conducting ionosphere 


Fig 1. Diagram showing the Earth at the cnt, surrounded by the 
шире, аар, the van Allen radiation belts and magne 
пор deformed by the owing solar vind (rom Davies, 1990) 


(see Fig. 2): this is surrounded by “magnetospheric action” 
Fig. 3, from Markson (1978), shows that the global electric 
circuit is believed o be driven by the upward current from 
thunderstorms, 1000 of them occurring around the globe 
at any one time. They occur mostly at low latitudes, over 
tropical land masses, in the local afternoon and evening. 
"The more energetic thunderstorms reach higher into the 
atmosphere. 

1t has been known for over two centuries that the solid 
and liquid Earth and its atmosphere are almost permanently 
electrified. The surface has a net negative charge, and there is 
an equal and opposite positive charge distributed throughout 
the atmosphere above the surface. The fair-weather electric 
field is typically from 100 to 300 V/m at the surface; there 
are diumal, seasonal, and other time variations in this field 
that are caused by many factors. The atmosphere has a finite 
conductivity that increases with altitude; this conductivity 
is maintained primarily by galactic cosmic ray ionization. 
Near the Earth's surface, the conductivity is large enough 
то dissipate any field in just 5-40 min (depending on the 
amount of pollution); therefore, the local electric field must 
be maintained by some almost continuous current source. 

According to the classical picture of atmospheric elec- 
tricity, the totality of thunderstorms acting together at any 
time charges the ionosphere to а potential of several hun- 
dred thousand Volts with respect to the Earth's surface. 
"This potential difference drives а vertical electric conduc- 
tion current downward from the ionosphere to the ground in 
all fuir-weather regions of the globe. The fair weather elec- 
tric conduction current varies according to the ionospheric 
potential difference and the columnar resitance between the 
ionosphere and the ground. Horizontal currents flow freely 
slong the highly conducting Earth's surface and in the 
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Fig. 2. Diagram showing the ирим силе 1o e ionosphere generated by undeomn бе ionosphere is approximately an equipotent 
surface at +280 КУ with respect to бе Ear’ surface (trom Markson, 1983). 


Fig. 3. Diagram of the global lee сис! (bold); the current 
Towing inthe cia determined matniy by бе сатен la he 
aseo represemang he sum of undentorms around the werd 
tie charging подаст shove, and lû the resistor representing nare. 
an the boundary layer below Alao important ме теа in the 
ошар radon Which, om me ta tame, reduce the conduct 
ofthe middle atmosphere (Hom Markion, 1978). 


ionosphere. A current flows upward from a thunderstorm 
cloud top toward the ionosphere and also from the ground 
into the thunderstorm generator, closing the circuit. The 
global fair-weather load resistance is of the order of 100 0, 
as indicated in Fig. 3. 

А few measurements have been made that give the mag- 
nitude of the current flowing upward over the whole area of 
а thundercloud (Kasemir, 1979). The currents range from 
0.1 up to 6 A, with an average between about 05 and 1 A 
per thunderstorm сей (Blakeslee et al., 1989). 

The topic is not as simple as it seems initially — there are 
many variations. Itis a problem of global scale, but with spa- 
tial variations of important parameters, оп the regional scale 


(e.g in the geomagnetic latitude, or geographic longitude), 
‘on the local scale, and also with altitude. At higher geomag- 
netic latitudes, the conductivity of the ai, is larger due to 
the larger flux of ionising radiation there due to cosmic rays 
(~ > 1 GeV ions) or to relativistic charged particle precipi- 
tation from the magnetosphere (> 1 GeV ions or > 1 MeV 
electrons). The cosmic ray fluxes are somewhat reduced at 
the time ofa Forbush decrease and, for certain geomagnetic 
storms, the fluxes of magnetospheric origin are enhanced. 

Fig 3 illustrates one thunderstorm representing а 10" ac- 
tive thunderstorms occurring over less than 1% of the Earth's 
surface, and each generating ~1 А. Thus, an upward cur- 
rent of ~1 КА is driven through the “charging resistor”, of 
10°-10° 0. This current flows through the almost perfectly 
conducting ionosphere. The retum current of | kA flows 
through the fair weather atmosphere, over 99% of Earth's 
surface remote from thunderstorms; the “discharging resis 
tor, or load resistor, has the value ~2 x 10° $? globally. 

I is generally convenient to regard the highly (but not 
perfectly) conducting ionosphere as an equipotential surface 
locally, at а potential of about +250 KV with respect to 
"be Earth. However, the ionosphere is not an equipotent 
surface globally, because of 


+ the dawn-to-dusk potential difference (up to ~100 kV) 
across the polar cap arising from the interaction of the 
solar wind with the magnetosphere (ste Fig. 2), which 
causes the two-cell convection pattem of the polar 
F-region, 
potential difeences (up to ~100 kV) associated with 
auroral magnetospheric processes, 
‘unipolar induction, due to the rotation of he Earth's ma 
netic field, so that the equator is at a potential of -91 kV 
with respect to the pole, in the centred dipole approxima- 
tion, in an inertial frame of reference, and 
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+ dynamo action in the ionosphere, such as the Sq process 

(up to ~20 kV) 

The theoretical foundations of the subject of atmospheric 

‘electricity are fim, being based on the laws of physics — 
the Navier-Stokes and continuity equations, and the laws of 
‘thermodynamics — which are required to understand and 
predict atmospheric motions. The atmospheric density de- 
creases exponentially with increasing height, with a scale 
height, H~T km. The atmospheric conductivity о inereases 
with height due to the energy spectrum of the cosmic rays 
and the charged particles precipitating from the magneto- 
sphere. By Ohm's law, which is valid for linear processes 
only, 
J =k 
where J is the vertical electric current density and E is the 
vertical electric field. This leads us o expect that, in order 
то maintain current continuity, Е is largest near the Earth's 
surface, where йз value is, from observations, ~130 V/m. 
Tt decreases upwards, exponentially. By Gauss” lav, there 
is a space charge profile associated with this electi feld. 

Cho and Ryeroft (1998) have presented а simple model 
profe for the atmospheric conductivity, ranging from near 
10-7 mho/m near the surface to 10 mho/m at $0 km 
altitude in the lower ionosphere. Hale (1994) has presented 
more complex profiles, which show variations in both space 
and time. 

Only a few mathematical models of global atmospheric 
electricity have appeared over the years (Kasemir, 1963, 
1977; Hill, 1971; Hays and Roble, 1979; Volland, 1982: 
Ogawa, 1985). Since it is dificult to obtain global measure 
ments to deduce the instantaneous properties of the global 
‘circuit, these models provide а convenient means of examin- 
ing, through numerical experiments, the various interacting 
processes operating in the global circuit. The overall success 
of the models may be judged by how well they represent 
the observed atmospheric electrical properties at any place 
and time within the circuit 

Thunderstorms are extremely complex, and some simpli 
fying assumptions must be made to represent their properties 
in a global model. The usual assumption is to consider thun- 
derstorms as dipolar current sources, with a positive source 
in the could top and a negative source in the cloud bottom. 

Ogawa (1985) has considered the simple equivalent ci 
cuit for the atmosphere shown in Fig. 4. With Ri being the 
charging resistor mentioned earlier, К the resistance of the 
thunderstorm generator where there exist potential difer- 
ences ~ 100 MV between the positively charged top of the 
thundercloud and the negatively charged bottom, and R the 
resistance of the boundary layer (first few km) of the atmo- 
sphere, all of which are much greater than г, the resistance 
of be fair-weather atmosphere, it follows that 


текао + Ra + Ra). © 


Eq, (2) relates the curent through the fair-weather atmo- 
sphere, 1, to the current in the thunderstorm generator, ho 


Ionosphere 
Ry 
ы Ry ШЕП 
Rs 
E 


Fig 4. A simplified equivalent cit of the global ci cireuit, 
Showing the nel thunderstorm generator current, le, andthe fair 
weather cunt (fim Ogawa, 1985) 


T is clear that Ri and Rs are particularly important in this 
relation: Rs can be significantly reduced by 


© point discharge currents due to the very large electric field 
below the thundercloud in the region of updraughis, and 

+ increasing the height of the ground surface above mean 
sea level. 


In this regard, measurements of аа high-altitude (тоша 
tain) observatory remote from active thunderstorms can give 
some information on 4 if R and R can be considered to 
be constant. Both may, however, be reduced at times of 
enhanced fluxes of energetic charged particles associated 
With enhanced geomagnetic activity. And the contribution to 
R above an active, sprite-producing thundercloud may be 
greatly reduced duc to the ionisation (see Cho and Rycroft, 
1998) produced in the rarefied mesosphere by the large ran- 
sient electric fields due to large, positive cloud-t-ground 
lightning discharges. 

Fig. 5 is a new diagram, the upper part of which attempts 
то illustrate the electric currents flowing through different 
parts of the atmosphere, and including the magnetosphere 
above. The lower рап of the diagram shows the equivalent 
‘ict with three different fair weather regions. One of these 
is for a high altitude part of the Earth where the profiles of J 
and E through the fair weather atmosphere will differ from. 
those elsewhere. 

From standard electrostatic theory, the capacitance C of 
the concentric shell of atmosphere between the Earth and 
the ionosphere, over one scale height of atmosphere rather 
than over the full height of the ionosphere, is given by 


C= Arua /H~0.7 F, в 


where Re is the radius ofthe Earth and cis the permittivity 
offre space. 

Hence the time constant for the atmospheric global elec- 
given by 


e 
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Fig. 5. (a) Top Diagram, approximately 1o scale, showing ceti currents (bold arrows) Rowing up iom the ne thunderstorm generate 
cover ~ = 1% of the Eats surface, through the ionosphere, the fr weater simosphere and the Earth, and closing as point discharge 
‘rents below the thundercloud. In ihe ene, the distribution of postive space charge H show (b) Bot. The equivalent exes for 
(a), эол components of efi wahr resistar over dierent height ranges fr 2-3 kn above the surface: De boundary Laer rester 


is “misting” above а mountain or over Ава. Typical manca values же abo shows, 


With a charge of 200 С associated with each thunderstorm, 
the total 0 on the plates of he spherical condenser is 2 х 
10° C. Thus, the energy associated withthe global electric 


[Em © 


inserting V = 250 kV. 

The electric current density through the fäir-weather at- 
mosphere, J, has the value ~2 x 10" Аш. Taking the 
conductivity of air at ground level, produced by extremely 


energetic cosmic rays and by radon from the ground, and 
duc to aerosols, to be ~2 x 10." mho/m, the fair weather 
сйс field at ground level is ~10" Vim, close to the 
near observed value of 130 V/m. At 20 km altitude, the 
fai-weather vertical elec field is ~1 V/m, and can be 
‘well measured from balloons. At 50 km altitude, i is only 
7107 Vim. 

Following а Forbush decrease, the atmospheric conduc- 
tivity everywhere could be reduced by 10%. If J is un- 
changed, the ionospheric potential, and hence also the fir 
weather electric field, may be increased by 10%. There 


is some observational evidence to support this concept (see 
Ogawa, 1985). 

‘Afer а sprite above one of the thousand active thunder- 
storms, the ionospheric potential would reduce to 99.9% of 
its initial value for a millisecond or so. Thus, it is evident 


that sprites are unlikely to cause an observable effect on the 
fair weather electric field. 

To consider elecrodynamic or electromagnetic effects 
rather than electrostatic phenomena, Maxwell's equations 
are involved. They relate electromagnetic fields to charge 
and current densities in a time-varying situation. Electro- 
magnetic waves of appropriate frequencies can be generated, 
and these propagate away. The medium through which the 
energy propagates has а certain refractive index, which is 
equal to the square root of the relative electric permittivity 

"The medium is treated as а conductor at frequencies 
(0) such that ел. Alternatively, the medium be- 
haves as а leaky dielectric when ораја that is the 
situation in the ionosphere for VLF waves and for higher 
frequency waves. However, for waves at Schumann res- 
‘nance frequencies the lower ionosphere behaves like a 
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conductor. Radiation produced by the current pulse 
due to a cloud-o-ground lighting discharge (ic. due 
to the rapid destruction of the dipole moment formed 
by the negative charge in the bottom of a thunder- 
loud and its positively charged image in the Earth) 
ranges from Schumann resonance frequencies up to 
100 MHz. 

However, if there are no radiation effects to Ье consid- 
red, the current flowing s the sum of the conduction current 
and the displacement current. This is termed the Maxwell 
current. In the atmosphere, there can be other significant 
contributions to the current density, due to convection, tur- 
bulence, precipitation (or settling) or point discharges. Men- 
tioned earlier, and sometimes called St. Elmo's fire, his last 
contributor to the current through the global atmospheric 
cuit may actually carry half the current (se Bering et al 
1998). By its very nature, it is variable, and not a great deal 
is known about it. It is a topic for further research. 

А fundamental property of the global atmospheric elec- 
trical circuit is the electrical relaxation time at various al 
tudes, which is defined as the time the electric current takes 
tw adjust to 1e of its final value afier an electric field is sud- 
denly applied, assuming that the conductivity remains con- 
stant. At high altitudes, near 70 km, the relaxation time is 
about 10+ s, increasing with decreasing altitude to about 4 
‘Sear 18 km and to about 5-40 min near the Earth's sur 
face. The electrical relaxation time of the land surface of the 
Earth is about 10 ° s The maximum value of about 40 min 
in the atmosphere near the Earth's surface is the characteris- 
tic time that the global circuit would take to discharge if all 
thunderstorm activity suddenly ceased. Measurements have 
never shown a complete absence of а fair-weather electric 
field for any length of time, thereby suggesting a continuous 
operation of thunderstorms and other generators in main- 
taining the currents lowing in the global circuit. For time 
variations longer than about 40 min a quasi-static approxi 
mation can be applied when modelling the electri 
erties of the global circuit. 


3. Solar and cosmic influences on atmospheric electricity 
3. Solar eyele effets 


Variable plasma phenomena from the Sun, such as gigan- 
tic coronal mass ejections, сап create geomagnetic storms, 
periods of enhanced geomagnetic activity. Such phenom- 
а exert a profound — often disruptive, and occasionally 
devastating — influence on humankind’s technological sys- 
tems, such as satellites, telecommunicatons systems, power 
lines and pipelines; they may even affect human health. 

I6 is well known that the Sun is not a constant star but 
‘one whose radiative output (especially in the ultraviolet and 
X-ray spectral regions) varies over а solar cycle, of ^11 
years period. (Taking account of the Sun's magnetic polar- 
йу, it is actually a ~22 year cycle.) The temperature, and 


hence the density, of the upper atmosphere (thermosphere) 
vary markedly over a solar cycle. For example, at ~400 km. 
altitude where the International Space Station will operate, 
the density — and hence the drag force — is almost a hun- 
dred times greater at solar maximum than at solar minimum. 

"The solar magnetic field and its extension through the 
interplanetary medium (carried by the plasma of the solar 
wind) to the Earth's orbit and beyond, into the heliosphere, 
is markedly more variable at solar maximum than at solar 
minimum. Thus, the бих of galactic cosmic rays (scattered 
by the irregularities of the interplanetary magnetic field) en- 
tering the top ofthe atmosphere is some tens of percent larger 
at solar minimum that at solar maximum, wheres the flux 
‘of energetic (>01 GeV) charged particles (protons) from 
the Sun at solar minimum is typically many times less that 
its value at solar maximum. Both types of energetic charged 
particles and also energetic charged particles precipitating 
from the inner and outer magnetospheric radiation belts (sce 
Fig. 1, ftom Davies, 1990) during geomagnetically active 
periods interact with the Earth's middle and lower atmo- 
sphere by depositing their energy in the atmosphere, by cre- 
ating ionisation directly or via bremmstrahlung radiation, by 
altering its chemistry (particularly ozone, nitric oxide and 
sulphate aerosols, see Jackman et al., 1995), or by affecting 
the nucleation of water droplets to form clouds (see Tinsley, 
1996, 2000). There is some recent evidence that energetic 
solar protons appear to produce small holes in the Arctic 
‘ozone layer. They may trigger the formation of cirrus clouds 
which decrease the flux of solar radiation to the Earth's 
surface and hence affect the evolution of weather systems 
(Sce Pudovkin and Babushkina, 1992), and also affect the 
Earth's radiation budget by contributing to the greenhouse 
effect (also sce Svensmark and Friis-Christensen, 1997), 

Ground-based radars and other instruments in Scandi- 
navia and around the world observe the effects of the ever 
‘changing, million Ampere current systems in the auroral 
ionosphere at heights near 110 km. These cause changing 
geomagnetic fields which induce large and varying currents 
to flow in long conductors, such as electrical power lines 
‘or oil pipe lines, sometimes with catastrophic effects. These 
include exploding transformers and power cuts (outages) of 
several hours duration, or corrosion. 

Thus atmospheric electricity plays various roles in the 
highly coupled system representing the Earth's atmosphere 
and the near-Earth space environment. There are temporal 
Variations, on time scales varying from microseconds (in 
lighming discharges), to milliseconds (e.g. sprites), minutes 
то an hour (e.g. thunderstorm regeneration), hours to a day 
(e.g diumal variations), months (solar rotation and seasonal 
effects), and to a decade (solar cycle effects), as well as 
spatial variations. 


4.2, Latitudinal effects 


Solar influences on the geoclectrie fld difler be- 
tween mid-latitudes and the polar regions (Tinsley, 1996). 
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Increased solar activity reduces galactic cosmic ray fluxes 
in mid-atitudes, thus reducing the atmospheric conductivity 
in this region, while at the same time solar protons may be 
“funnelled” by the Earth's magnetic field to polar regions 
resulting in an increscd atmospheric conductivity there. A 
davr-to-dusk potential difference is also applied across the 
polar regions as а result of the interaction of the solar wind 
and the Earth's magnetic field (see, for example, Tinsley 
and Heelis, 1993). The eross-plar potential results from 
‘the same interactions that generate auroral activity and typ- 
ical lies in the range 30-60 kV (Fig. 2). It may, at times 
of increased soar activity, exceed 100 КУ. The cross-polar 
potential may not be the dominant solar influence on the 
Мона! geoelectric circuit, but И is of significant magnitude 
in the polar regions. The diurnal pattern generated аз a sta- 
tion rotates beneath the cross-polar cap potential етее 
also aids its detection, 

The global electric circuit is closed by currents flowing in 
the ionosphere. At high latitudes, within the polar cap, these 
currents are strongly in enced by parameters of the solar 
‘wind, particularly the direction of the interplanetary mag- 
netic field. In the auroral zone, the ionosphere is markedly 
disturbed when the magnetosphere is bulleted by a cloud of 
solar wind of enhanced density which is associated with а 
huge coronal mass ejection event from the Sun. Аз a result, 
the potential diference across the polar cap ionosphere can 
vary markedly. 

The measurement techniques applied in magnetospheric 
and ionospheric research enable the detection of strong, 
intrinsic effects of the solar wind/ionosphere on the elec- 
trical potential distribution and conductivity of the at- 
mosphere, as presented by Michnowski (1998). These 
manifestations of the solar wind interaction with the mag- 
netosphere and ionosphere are especially evident at high 
latitudes. 


4. Aerosols and the global circuit 
41. Planetary boundary layer (PBL) aerosols 


“The planctary boundary layer (PBL) isthe lowest few 
kilometers of the atmosphere, where interactions with the 
surface, man, and the biosphere are the most pronounced. 
Near land surfaces the ionization is, beside galactic cosmic 
Tays, produced by the decay of natural and artificial radioac- 
tivity. Electrical processes in the PBL are complex, highly 
variable, and spam a tremendous range of space and time 
Scales. The electrical variables respond to many of the lower 
atmospheric processes but usually have little influence on 
‘the phenomena to which they respond. Within the PBL, lo- 
cal turbulent fluctuations of space-charge density impose a 
time-varying electric field that is comparable in magnitude 
with, or even greater than, the electric field maintained by 
global thunderstorm activity. Since the PBL is the region of 
the atmosphere with the greatest resistance, it is this layer 


(as well as the thunderstorm generators) that control the 
currents in the global circuit. Boundary layer processes can 
have a substantial impact on the fields and currents appear- 
ing throughout the entire atmospheric column from the Earth 
то the ionosphere. Modelling of the atmospheric electricity 
in the PBL is dificult due to the complicated conditions in 
the PBL (sce Hoppel et al., 1986). 

‘Aerosol particles can change the Earth's radiation bud- 
get both directly through scattering and through absorption 
and indirectly through modification of cloud microphysical 
properties. It is clear that there is а great uncertainty in as 
sessing the direct and indirect eflect of aerosols on climate 
change. We must understand and be able to quantify the 
most important sources and characteristics of aerosols in or- 
der to assess their effects on climate change. The relatively 
short residence time of aerosols in the troposphere, of ог. 
der of a few days, results in significant spatial and temporal 
variations in aerosol particle concentration, size and compo- 
sition. The high variability of the atmospheric aerosol leads 
по onc of the largest uncertainties of anthropogenic climate 
forcing. This variability is compounded by a lack of much 
information on the properties of the atmospheric aerosols 
prior to the late 1970's when commercial aerosol instrumen- 
tation became more widely available. Thus, it is dificult to 
assess the influence of anthropogenic aerosols on radiative 
forcing up to that time. However, a number of researchers 
have shown that atmospheric electricity parameters can act 
as a good indicator or surrogate. 

Many factors affect the electrical conditions in the PBL. 
Ал important area of research is the study of atmospheric 
ions. According to their physical nature, atmospheric ions 
with mobilities above 03 em? УС! s-" are charged molec- 
ular clusters or cluster ions, Tammet et al. (1992), Horak 
etal. (1998) and others have shown the importance of these 
‘charged particles in atmospheric electricity, particularly in 
relation to atmospheric conductivity and to space charge for- 
mation. Retalis and Кейш! (1998) treated the effects of air 
Pollution on the large ion concentration, which indicated the 
importance of polluted areas (like cities, ete.) on the electri- 
‘cal environment. The impact of Chernobyl in April 1986 on 
all atmospheric electrical parameters in some parts of Swe- 
den has been significant directly after the accident and sev- 
‘eral months later (Israclsson and Knudsen, 1986). Martell 
(1985) and Israelsson et al. (1987) have shown the impor- 
tance of the ionisation from natural and artificial radioacti 
ity in the charging mechanism of clouds. 

Even natural processes over the sea are of importance. 
Blanchard (1963) indicated that currents as large as hun- 
dreds of Amperes low from the ocean surface into the at- 
mosphere as a result of electrified droplets that are ejected 
from the bursting of small bubbles. 

Modeling of convection currents has shown that they 
‘only become important in unstable mixed layers, where the 
‘turbulent transport time across the entire PBL can be com- 
parable with the electrical relaxation time. Willet (1978) 
showed that, on average, the convection currents act as a 
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local generator capable of reducing the total downward cu 
rent density by as much as 44%, 

In order to study the horizontal structure of vertical current 
densities in the PBL, experiments to examine the covariation 
‘of atmospheric vertical electric currents at different stations 
using опре antennas are discussed by Israelsson et al. 
1998), 


42. Volcanoes and aerosols abore the PBL 


The main source of ionisation in the mid-troposphere and 
stratosphere (above the PBL) is cosmic radiation. The ion- 
isation rate depends on magnetic latitude and on solar ac- 
tivity. The composition of the ions that establish the bulk 
сс! properties is relatively unknown. The ion concen- 
tration is also affected by aerosols whose distributions are 
quit variable in both space and time. 

The global electric circuit varies over the solar cycle asso- 
cited with cosmic ray flux changes. Whilst the contributions 
‘of thunderstorms may not only be to maintain an upward DC 
‘current, an improved understanding is required of the etum. 
current (v2 pA/m°) flowing through the “fair-weather” at- 
mosphere as part of the global electric circuit, particularly 
for geographically restricted variations of atmospheric con- 
ductivity. Another type of perturbation to the atmosphere 
results from volcanoes, Their sulphate aerosols and dust par- 
ticles could nucleate high-altitude clouds, and the sulphates 
change the atmospheric conductivity and hence the proper- 
ties of the global electrical circuit. 

The character of upper tropospheric aerosols can be tem- 
porarily disturbed not only by volcanic eruptions but also by 
forest fires, biomass burning, and large dust storms. In addi 
tion annual variations of their concentrations have also been 
observed (Hofmann et al., 1975). Another important tem- 
poral variation of tropospheric aerosols is associated with 
the so-called Arctic haze events, New evidence suggests 
that these events are characterized by high particle loading 
throughout a large portion of the troposphere. The impact 
of this extensive aerosol loading on atmospheric electrical 
parameters is yet to be determined, 

Hogan and Mohnen (1979) reported the results ofa global 
survey of aerosols in the troposphere and lower stratosphere. 
They found that the concentrations were more or less 
symmetrically distributed about the Earth. More measure- 
ments of this type could provide the basis for extrapolating 
local or isolated observations to characteristic worldwide 
values. Man-made global ionisation effects reported by 
Boeck (1983), who studied the cffet of krypton 85 released 
into the atmosphere on the global conductivity, have to be 
included in the global electric circuit. 

The morphology of stratospheric aerosols is dominated 
зу a persistent structure frequently referred to as the 20-km 
sulphate layer, or Junge layer. is now known that the char- 
acter of this layer is highly affected by large volcanic erup- 
tions (Gringe et al., 1986). These volcanic eruptions can re- 
sult in a rather dramatic increase of the aerosol content up to 


the stratosphere. The extent to which these aerosols directly 
affect the atmospheric conductivity, small-ion concentration, 
and mobility should be investigated to а greater extent. On 
the other hand, the sulphuric acid content of the lower atmo- 
sphere is also drastically enhanced following volcanic erup- 
tions and might influence the ion composition considerably. 
Air-Earth current density measurements seem to be consis 

tent with the classical picture ofthe global circuit, with some 
‘exceptions. The question of whether there are other global 
generators in the lower atmosphere, in addition to thunder- 
storms, could probably be unraveled by ground-based and 
balloon-bome current measurements at different locations. 


5. Thunderstorms and the global circuit 
51. Spatial and temporal distribution of thunderstorms 


In recent decades we have greatly advanced our knowl- 
‘edge regarding the spatial and temporal distribution of 
thunderstorms and lightning. In the 1960s the first satellite 
observations of lightning were obtained (Vorpahl etal, 
1970). However, in the last five years tremendous advances 
have occured with the launch of three separate lightning 
detectors in space (OTD, LIS and FORTE) (Christian and 
Latham, 1998; Jacobson ct al, 1999). We now know that 
the vast majority of lightning activity is located over the 
continental regions of the globe, with litle lightning ever 
being found over the oceans. The reason for this is still 
debated; however, it is related to the differences in the 
microphysics of occanie and continental deep convection 
(Price and Rind, 1992). Observations have shown signif- 
icant differences in the updraft intensities in storms, with 
the oceanic storms rarely having updraft intensities greater 
than 10 m/s, The intensity of the updraft is very important 
forthe electrification processes, due to the vertical transport 
‘of supercooled droplets and graupe particles (Wiliams et 
al, 1992), 

‘Asa result ofthe global distribution of lightning, there are 
three main centres ol lighting activity over the three tropical 
‘continental landmasses (South America, Africa, and South 
East Asia Maritime Continent). In addition to the tropical 
lightning, extratropical lightning activity plays a major role 
in the summer season in the northern hemisphere, result- 
ing in the global lightning activity having а maximum in 
June-August. Since the daily lightning activity in the trop- 
ics maximizes Ше in the local afternoon (16-18 local ime), 
the combination of spatial and temporal activity produces 
the well-defined diumal cycle in measurements of the global 
electric circuit (the "Camegie curve") 

Whipple (1929) showed the agreement between the diur- 
nal eyleof the global circuit and the дит! cycle of global 
thunderstorm activity. Markson (1986) showed that individ- 
ual measurements of the ionospheric potential agree well 
With the "Camegie curve’, confirming that lightning plays 
a major role in the global electric circuit. Clayton and Polk 
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(1977) also showed good agreement between the AC com- 
ponent of the global circuit (Schumann resonances, see be- 
low) and global lightning activity. АП these studies showed 
that the global electric circuit has а maximum at approxi 
mately 1800 UT, and a minimum at 0300 UT (Price, 1993). 

As mentioned above, global lightning activity has a sea- 
sonal cycle with a maximum in the northem hemisphere 
‘summer. This annual cycle is also observed in the various 
measures of the global electric circuit. Hence, monitoring 
the global electi circuit, either ма the DC components 
(ionospheric potential, fair-weather current) or via the AC 
component (Schumann resonances) provides a good proxy 
for global lighting activity. 


32 Sprites 


Inthe last decade, a completely new discovery has been 
made in the cd of atmospheric electricity. Optical flashes 
have been observed high above thunderstorms, reaching al 
"itudes of up to 100 km. These luminous transient events 
lasting from 1 io 100 ms have been named elves, sprites 
and blue jets. In the last few years the research in this area 
has increased dramatically (see Sentman and Wescott, 1996; 
Rodger, 1999, and a Special Issue of JASTP (May/June 
1998)). I is now believed that all three phenomena are 
independent of each other, although sometimes they may 
occur simultaneously. Most of the advances in this field have 
occurred as the result of dedicated field experiments in the 
United States. During the summer months, mesoscale con- 
vestive systems develop over the United States, which pro- 
vide a natural laboratory for studying sprites, Observations 
have been taken on the ground (Lyons, 996), from aircraft 
(Sentman and Wescott, 1993), and from high-altitude bal 
loons (Bering et al, 1999). It appears that elves occur with 
all lightning discharges. The electromagnetic pulse (emp) 
produced y the lightning propagates up into the stratosphere 
and mesosphere, producing large electric fields that result 
їп a ring of light at the base of the ionosphere (Cho and 
Кустой, 1998), similar to the airglow phenomenon. This 
ing expands outwards as the emp propagates away from 
the lighting source in the storm below. The elves last only 
а few milliseconds, and they can only be seen with very 
Sensitive low-light-level cameras. The propagation of elves 
outward has been observed using high-speed photometers 
(nan et al., 1997) 

Sprites are the more spectacular events, and are caused 
by only a small faction of the lightning discharges within 
the storm below. We now know that sprites occur simula- 
neously with positive cloud-o-ground lightning (Boccippio 
st al, 1995), although recently there has been some ev 
dence of negative cloud-to-ground flashes producing sprites 
(Barringion-Leigh et al., 1999). Sprites are red in colour 
эв a result of the excitation of the N; line. The lifetime of 
sprites is much longer than that of elves, up to 50 millisec- 
fonds, and they occupy volumes greater than 1000 km’. The 
removal of charge from the cloud by the positive discharge 


is thought to result in the stressing of he upper atmosphere. 
"The screening layer around the anvil of the cloud immedi- 
ately aller the ground discharge acts as the charged plate of a 
horizontal capacitor, producing large fields above the storm 
in the mesosphere. The enhanced field accelerates electrons 
in the low-density mesosphere, colliding with N: molecules, 
resulting in the emission of red light, The relaxation time of 
the screening layer is some tens of milliseconds, the time 
scale of the sprites. 

Do sprites influence the global electric circuit? This is 
still an unanswered question. Although sprites occur in the 
upward branch of the global circuit above thunderstorms, 
hence influencing the conductivity of the upper atmosphere 
(the resistor R in Fig. 5), they occur much less frequently 
‘han regular lightning. Observations indicate approximately 
1 sprite for every 200 lightning discharges. Therefore, due 
по their low occurrence rate they may not pay a major role in 
the global electric cireuit. This is a topic of future research. 


353. Schumann resonances 


A paper in this issue (Вит et al, 2000, this issue) 
describes in detail the history and development of Schu- 
mann resonances (SR), The SR are produced by electro- 
magnetic radiation from lighting being tapped in the 
Earth-ionosphere waveguide. At extremely low frequencies 
(ELE), very litle attenuation occurs, allowing these radio 
waves to propagate а few times around the globe before 
dissipating. Constructive interference produces standing 
resonant waves at 8, 14,20,26, ... Hz, where the 8 Hz mode 
represents a wave with wavelength equal to the circum- 
ference of the Earth (40,000 km); see also Ryerot (1965) 
and Fuellekrug and Fraser-Smith (1996). Hence, similar to 
the DC fair-weather global circuit measurements, the SR 
‘an also be monitored from a single position on the Earth's 
surface. 

‘Research on SR is twofold. The background SR signal 
intensities are well correlated with global lightning activity 
(Heckman et al, 1998): hence, the SR are used fr study- 
ing the global variability of lightning activity ( Satori, 1996: 
Nickolacnko et al., 1998). On the other hand, the transient 
SR signals have been shown to be well correlated with 
sprite activity (Boceippio et al., 995; Cummer ct al, 1998). 
Therefore, we are also able to use the SR measurements to 
study sprites on а global scale (see Fig. 6). 

Unlike the DC circuit that is influenced by changes in the 
conductivity of the atmosphere, the SR are dependent only 
‘on global lightning activity. Hence, the AC component of 
the global circuit is beter correlated with global lightning 
activity than is the DC component 


6. Climate change and the global electric circuit 


In recent years a new and important application of the 
global electric circuit has become evident. The global 
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ви. 6 The ELF radio signal observed in Israel associated with a sprite generated in he United States, 


‘ireuit is becoming an important tool in studying the Earth's 
climate, and climate change. Price and Rind (1990) fist 
proposed the possibility that changes in the Earth’ climate 
ould result in more lightning activity around the planet. 
Since then global lightning activity and the global electric 
circuit have been shown to be closely related to various 
important climate parameters 

Williams (1992) showed the close relationship between 
торг! surface temperatures and the monthly variability of 
the SR measured in Rhode Island, USA. A similar study was 
conducted by Fuellkrug and Fraser Smith (1997), showing 


а connection between ELF observations in Antarctica and 

cenland and global surface temperatures. Price (1993) 
showed a good agreement between the diurnal surface tem- 
perature changes and the diumal variability of the global 
electric circuit ССатері curve”). This study also showed 
a strong link between the frequency intensity of global deep 
convection and global surface temperatures. Markson and 
Price (1999) used direct measurements of he ionospheric 
potential to further demonstrate the positive correlations be- 
tween global and tropical surface temperatures and the iono- 
spheric potential, Recently, Reeve and Toumi (1999) used 
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new satellite lightning observations to show the agreement 
between globally observed lightning activity and global 
temperatures. Finally, а recent study by Price (2000) has 
‘extended the above connections to additional climatic pa- 
rameters such as upper tropospheric water vapour; the vari 
ability of upper tropospheric water vapour is closely linked 
to the variability of global lightning activity, measured via 
the SR. 

Therefore, by monitoring the global electric circuit, we 
‘may be able to study, in a cheap and consistent way, the vari- 
ability of global lightning activity, which is closely related to 
surface temperatures, tropical deep convection, rainfall, up- 
per tropospheric water vapour, and other important parame- 
fers that affect the global climate system. The advantage of 
‘these measurements is that they can be made continuously, 
for many years, unlike satelite sensors that generally have 
ıa relatively short lifetime of only a few years, or even less, 


7. Potential applications and recommended atmospheric 
electricity research 


An increased interest in understanding the Earth's elec- 
trical environment has resulted from recent advances in 
diferent disciplines, along with the recognition that many 
of man's modem technological systems can be adversely 
affected by this environment. The cornerstone of our under- 
Standing ofthe Earth's electrical environment and the global 
‘electrical circuit is an integration of measurements, theory, 
and modelling. There should be a concerted effort of co- 
fordinated measurement compaigns, supported by critical 
laboratory experiments, theory, and numerical modelling of 
processes, to improve our understanding of the Earth's 
electrical environment, 

її is also an opportunity to further investigate relation- 
ships/correlations between atmospheric aerosols and elec- 
trical parameters, with the advent of more widely available 
aerosol measurement capabilities. A proper understand- 
ing of the impact of aerosols on climate rests both on 
quality-assessed measurements, and on a predictive mod- 
lig capability which enhances our ability to understand 
complex and nonlinear interactions between aerosols and 
atmospheric electric parameters. An interesting and novel 
approach in liking atmospheric electricity parameters and 
lightning activity to the global electric circuit and to global 
‘warming provides the basis for other crucial modelling 

The global circuit of atmospheric electricity is influenced 
by meteorological processes. These influences are incorpo- 
rated in the current that flows in the global circuit, As the 
сагі conductivity of the troposphere and the stratosphere 
is so much lower than that of the ground and that of the iono- 
sphere, the potential difference between these two highly 
conducting layers indicates the strength of the global circuit 
‘current and its variations with time. In measuring the elec- 
tre field or the air-Earth current density at any one station, 


we may obtain information about those meteorological pro- 
cesses that, world-wide, influence the global circuit current, 
[Atte same time, the data obtained by measuring the electric 
field and/or the air-Earth current density are also influenced 
by local events at and above the measuring stations. These 
events may be generators for local electric circuits or may 
‘cause variations of resistances in the circuit. Therefore, we 
must basically consider that in the data thus obtained we are 
witnessing influences both йош processes that occur over 
the entire globe at the same time, as well as from purely 
local events If the scientists in atmospheric electricity had 
the chance to separate these contributions, we might have a 
tool of significance for global change problems. 

The ionospheric potential, clecc field and air-Earth 
‘current density measurements in the PBL with periods 
shorter than a few hours are usually attributed entirely to 
local sources, primarily turbulence and pollution. Recent 
advances that have been made in independent research areas 
examine the interrelations between them, and project how 
new knowledge could be applied for the Benefit of mankind. 
“They also indicate needs for new research and for the types 
of coordinated efforts that will provide significant new ad- 
‘vances in basic understanding and in applications over the 
next few decades. They emphasize a need to consider the 
interactions between various atmospheric, ionospheric, and 
telluric current systems to achieve an overall understanding 
‘of global electrical phenomena. 

Evaluating the present situation from this vantage point, 
we can perceive three main approaches from atmospheric 
electricity to the global change monitoring efor 


Measure local parameters at many places and at- 
tempt meaningful integrations for the results over 
arcas of global importance, optimally for the whole 
globe. 
2. Measure local parameters and follow local processes at 
locations where they may be representative for larger 
arcs; the expectation is that this will be the case for the 
‘oceans far from their shores. 
Find global contributions to local measurements, and de- 
rive global information from a rather small number of 
local stations. 


The global detection of lightning is necessary to deter 
mine the global flashing rate and how this rae relates to 
‘other parameters in the global circuit. NASA has developed 
new optimal sensors that could be used to detect and locate 
lightning in the daytime or at night, and with continuous 
‘coverage by using satellites in geosynchronous orbits. These 
sensors are capable of measuring the spatial and temporal 
distribution of lightning over extended periods with good 
spatial resolution: they offer significant new opportunities 
for research and for many applications. 

There are ample reasons for interest in global-scale at- 
mospheric electrical phenomena. For example, valuable ir 
formation about the distribution and temporal variability of 
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horizontal potential differences in the ionosphere could be 
provided by monitoring the ionospheric potential simulta- 
neously in different locations. Furthermore, the widely ac- 
cepted relationship between global thunderstorm activity 
and ionospheric potential has yet to be verified on anything 
but the crudes statistical basis. From the present perspec- 
tive, finally, а detailed knowledge of the forcing from the 
global circuit would be useful in evaluating the electrical 
response of the PBL. 

‘Seen from our present state of knowledge and our present 
priorities, the following atmospheric electricity elements 
should be investigated. Are they changing over time? If so, 
how and why? 


+ Thunderstorm nature, frequency, and geographic distri- 
bution; assess secular changes in the number of thunder- 
storms and/or of lightning. 

+ Tonosphere-Earh potential difference; assess its changes 
by direct or indirect measurements of ай-Бапһ current 
density at the ground or in the air. 

© Atmospheric electrical conductivity and its changes at 
а selection of typical stations, with various local atmo- 
spheric and geographic conditions and of types of anthro- 
pogenic influences. 


In a recently published book, the Board of Atmospheric 
Sciences and Climate of the US National Research Coun- 
cil (1998) has presented a few Recommended Atmospheric 
Electricity Research Topics. These are to 


+ Investigate the possibility that the global electrical circuit 
and global and regional lightning frequency might be an 
indicator of climate change. 

+ Determine mechanisms responsible for charge generation 
and separation in clouds to understand cloud formation 
mechanisms and elucidate the fundamental physics of 
lightning. 

+ Determine the nature and sources of middle-atmospherie 
discharges to (1) increase knowledge of these recently 
discovered phenomena and their possible association with 
severe weather, and (2) explore their effects on radio prop- 
gation and atmospheric chemistry. 

+ Quantify the production of oxides of nitrogen (NO. ) by 
lightning to better understand upper-troposphere ozone 
production or loss. 


The European Science Foundation has recently estab- 
lished a Network on “Space weather and the Earth's weather 
cleeodynamic and charged particle elects on the strato- 
sphere and troposphere”. The overall aim of that interdis- 
ciplinary study, now named Space Processes and Electrical 
‘Changes Influencing Atmospheric Layers (SPECIAL), is to 


‘review and investigate such subjects, 

+ generate and test some hypotheses on the effects of ener- 
getic charged particles on the atmosphere, and 

e consider their eflects on weather and climate (also see 
Feynman and Ruzmaikin, 1999), 


Thus, it is evident that the “old” subject of atmospheric 
electricity is very much “alive and kicking” today. Indeed, 
in the next decade or so, it may experience а renaissance. 


3. Conclusions and discussions 


The study of atmospheric electricity and the global elec- 
tric сисий has advanced dramatically in the past 50 years. 
Our knowledge of the global electric circuit modulated by 
solar effects has improved, although there are generally more 
questions than answers in this field of atmospheric elec- 
tricity. Regarding aerosols and atmospheric ions, advances 
have been made in studying air pollution using atmospheric 
electricity, and we have a beter understanding of how the 
conductivity of the atmosphere is influenced by aerosol 
and how this impacts our measurements of the fair-weather 
global circuit. 

Perhaps the largest advances have been made in the areas 
f lighting and thunderstorm research, as related to the 
global circuit. We now have satellites looking down on the 
Earth continuously, supplying information on the temporal 
and spatial variability of lightning and thunderstorms. New 
discoveries have been made in the ficld of sprites, elves and 
blue jets, which may have a direct impact on the global 
circuit and how we model the global circuit 

Finally, the global atmospheric electric circuit is now 
starting to be recognised by some climate researchers as a 
useful tool to study and monitor the Earth's changing cli- 
mat. The global electric circuit is the only climate-related 
parameter that can be measured at a single location on the 
Earth's surface, and yet supply global information. This 
unique quality should encourage additional research in this 
fiela. 

‘Although there have been dramatic advances in the field 
‘of sprites, lightning, and even the Schumann resonances over 
the last decade, there is a need for an increased understand- 
ing of the solarterrestrial connection. How do changes in 
solar particles and cosmic radiation, and also the solar wind, 
influence the Earth's climate? How strong is this connec- 
tion? Is it mainly a high-latitude connection, or can tropical 
thunderstorms be affected by changes in the solar wind fux? 
What about variations over the solar cycle? These and many 
more questions need to be addressed in future research. 

‘Our need te assess environmental impacts on human 
King’s technological systems requires a better understand- 
ing of electrical processes in the Earth's atmosphere than 
we now possess. Further research is needed to understand 
better the natural electrical environment and its variability 
and to predict its future evolution. 


References 


Bar, R, Jones, DL, Rodger С, 2000. ELF and VLE Radio 
Waves. Journal of Atmosphere and Solar Terrestrial Physics 


MJ. Rycroft et al wena of Atmaspheric and Solar-Terrestrial Physics 62 (2000) 563-1578 iss 


Bariaglon-Legh, СР. Inan, US. Staley, M. Сым, SA. 
199. Sprites triggered by териле ighning discharges. 
Geophysical Research Letters 26, 3605-3608. 

Bering Il, EA. 1995. The global ccs: global thermometer, 
‘eather by-poduet or climate modulator”. Reviews of 
Geophysics 33 (Supplement to Vol. 33, Part 2) IAS 862 

Bering, EA. Few, AA, Воло, JR. 1998 The global cocti 
ast, Physics Today S1, 2429 

Bering, EA, Benbrook, LR, Garett, LA, Paredes, A., Мако 
EM, Seniman, DD. Stebaek Маа, HC, Lyons, WA. 
1999. The 1999 Spits Balloon Campaign, EOS Transactions 
of American Geophysical Union Fall Meeting. p. F216. 

Blakeslee, RJ, Christian HJ, Vonnegut, B. 1989. Electrical 
"esame over Ваодетиатта, Joumal of Geophysical 
Research 94, 13355.40. 

Blanchard, DC, 1963. Eltifestion of the atmosphere by 
Piles fom bubbles an he sea, Progress m Oceanography 1 

Boceippio. DJ, Wiliams, ER, Heckman, SJ, Lyons, WA. 
Baber, LT., Boldt, К 1805 Sprites, ELF amans and positive 
ground stis. Scene 26, 1088-1091 

Boeck, WIL, 1983. Kepton-t in the atmosphere In: Ruhnke, 
T. Latham, J (Ede, Proceedings in Atmosphere Electricity 
Deepak, Hampton, рр. 7-75 

(Cho, M. yerel, MJ. 1998. Computer simulation af the electric 
"eid шше and optical emission fum cludinp te the 
ionosphere. ural of Atmospheric and Solar Terrestrial Physics 

‘Chistian, HJ. Latham, J, 1998. Salle measurements of global 
Пон Quarry Journal of he Royal Meteorological Society 

‘Clayton M.. Polk, C, 1977. Diumal variation and abolute intensity 
of world wide lightning activity, September 1970 to May 1971, 
in: Doleralek, H., Reter, R. (Ed), Electrical Processes in 
Atmospheres. Step, Darmstadt, pp. 440-449. 

Commer, SA. Inan, US, Bel, TF. Baringlon-Leigh, CP. 
T998, ELF radiation produced by elcetrical currents i spite, 
Geophysical Resesreh Letters 25, 1281-1285 

Davies, K., 1990. Ionospberie Radio. Peter Peregrinus, London 

Farman, LC, Gardiner, B.G., Shanklin, 1D. 1988 Large loses of 
total ozone in Antarctica reveal seasonal CIO, NO, interacio: 

Feynman, J, Ruzmaiia, A, 999. Modulation of cosmic my 
па sled t clie, Geophysical Research Lees 
26. 2057-206. 

Fuels, М, Fence, AC, 1996, Further evidence for 
' global сотын of the Ба Поврће cavity resonances 
Geophysical Research Гани 23, 2773-2776. 

рийшишщ. M. Fraser:Smith, AC, 1997. Global lighting and 
climate variability inferred Bom ELF magnetic feld variation. 
Geophysical Research Later 24, 2411-2414. 

(Genel, W.. Rosen IM, Нойтва, DJ., 1986. Electrical structure 
om Oto 30 ken. In: The Earth's Electrical Environment, Studiet 
in Geophysics National Academy Preis, USA, pp. 166-182 

Hays, РВ, Roble, KG, 1979. A quasistatic model of glabal 
atmospheric electricity 1. The lower atmosphere. Journal of 
Geophysical Resear V, 3201-3305. 

Hae LC. 1994. Te coupling of ELF/ULE energy from lightning 
id MEV parce to te middle anon, ionosphere and 
global cit. Joumal of Geophysical Research 99, 21,089- 
ED 


Heckman, SJ, Willams, ER, Bold, B 1998. Toul global 
has infeed fom Schumann resonance твист. 
Journal of Geophysical Research 103, 31,775 31.779 

Herman, JR, Goldberg, RA, 1978. Sun, weather and climat 
NASA Special Publication, SP-426, pp. 360. 

Hl KD. 197). Spherical capacitor hypothesis of the Earl's 
‘let ld Par and Applied Geophysics М, 67-7 

Hofmann, DJ, Rosen, JM. Pepin, IJ. nick, RG. 1978 
“моем: arosol measurements 1: me уын of 
onbera mid-latudes. Journal of Atmospheric Science 23, 

Hogan, AW. Mohnen, VA, 1979. On the global distributions of 
aerosols Science 205, 1373-1375. 

Hoppel. W., Anderson, R.V., Willen, 1C. 1986. Atmospheric 
‘etic in the planetary boundary Hayer, In: The Eas 
cial Environment, Studies in Geophysics. National 
Academy Press, USA, 149-185 

Horak U Salm, 1, Tammet, Н, 1998. Dunt of intenmediate 
‘ons in atmospheric air. Journal of Geophysical Research 103, 

Inan US, Baringion-Leigh, C. Hansen, S, Glukhov, V.S, Bell 
TE, Kain. K. 1997. Rapid ет expansion of opti 
ионду in lishiningrinduced ionosphere Bashes reed t 
as elves", Geophysical Research Leners 24, 83-585. 

these, S., Kaden, E. 1986. Elles of radioactive lou 
frm пасе power plant accident on electrical partes 
Journal of Geophysical Research 91, 1909-11910 

Israelsson. S Shut T Pisier, E, Lunds S., 1987. Iced. 
есите of ining ashes tn Sweden daring 1946. Journal 
агаараа Research 92, 1986-1098 

изм, S, Коше, E, Tammet, H., 1994. An experiment 
"o examine the covariation of atmospheric «шешш vereal 
‘urs и to separate аш. 1. Аврет Вацон 14, 

dekma, СН. Comisia, MC. Миша. JE. Allen, DJ. 
“avon, INL, MePeiens RD. Douglas A В. онсе. JE 
Hood, В, 1995. Two-dimensional and themes model 
Simulations тийашалепа and interpretation of the influence of 
the October 1989 solar proton events on би middle atmosphere. 
ваты of Geophysical Reseach 100, 1641-160. 

Jacobson. AR, Ko, SO. Franz, Ry Баштшй, DC. 1999. 
FORTE observations of шор raioiiquecy sites 
Copan and basie results. Radio Science M (1) 337.354 

Kami, H.W. 1963 On th theory of the atmospheric ccc 
umet fow, IV, Technical Report No. 294, US. Amy 
сша Reseach and Development Laboratories, Fort 
Monmouth, NI October. 

Ksemi, HW. 1977. Theoretical problems of the global 
atmospheric есш ии In: Dolezalek, Н. Reiler, R. (Eds), 
Electrical Processes im Atmospheres. Зечар, Darmstadt 

Katemi, HW., 1979. The atmospheric cher global circuit 
18: Proceedings of Workshop on the Need for Lighting 
Observations tom Space, NASA CP-2005, p. 136-147. 

Lyons. W. 1996. Spe obaervations above йе US. high plains 
rein tothe parent thunderstorm: systems. Jounal of 
Geophysical Research 101, 2041 2055 

мий, Re IST Solar modulation of morer lection 
and posible impliaor for De Sevweaber relationship. 

Main, R 1983. Solar modulation of firwesther and 
"andar election and а proposed progra to test an 


1s% М2 Rycroft et al Jounal of Atmospheric and Solar Terentia Physics 62 (2000) 1563-1576 


atmospheric electrical баба mechanism. In: MeCormat: 
BM (Et), Weather and Climate Responses to Solat Variations 
Colorado Associated University Press, Colorado, pp. 33-43. 

Markson, R., 1986. Tropical convection, ionospheric potentials and 
abl акли varios. Nature 320, 3а S 

Markson, К. Price, С, 199. lonaspber potentia asa proxy index 
Tor global temperatures. арене Research S1, 309- 314 

Martell, E-A., 1985. Enhanced оп production in convective stormt 
у amped radon isotopes and lo decay products. Journal 
of Geophysical Reseach 9, 5209-5916. 

Michmowski, S. 1998 Solr wind influences om atmospheric 
еше! variables in polat regions Jourmal of Geophysical 
Research 103, 13939-15948. 

Маса, AP, Sao, G., дери, B. Rabinowicz, LM. 
Kudimseva, 10. 1908. Раза, of” global thunderstorm 
actly deduced iom long-term Schumann resonance records 
Jour of Atmospheric and Solar Teresnal Physics. 6 

Ogawa, T., 1985. Fuer electricity Jounal of Geophysieal 
Research 90 (1), $51 360 

Price, C. Rind, D. 1900. The eflect of global warming on lightning 
ieqoeneies, in: Proceedings ol the ТӨ Conference ов Severe 
Storms and Адене Electricity, AMS, Kananaskis Рай, 
Alberta, Canada, рр. 748-78 

Price, C. Rind, D. 1992. A simple lightning parameterization for 
‘sical global light dotibus Joumalof Geophysical 
Reseach 97, 9919-9033. 

Price, C. 1993. Global surface tengeat and the atmospheric 
анса ect Geophysical Reseach Lee 20, 1363-1366. 

Price, C. 2000. Evidence fr a ak between global lightning 
activity and upper iropospherie waler vapour. Nature 40 

Palin, MLL Babushkina, SV. 1992. Atmospheric transparency 
‘rations associated wth geomagnetic лике Journal of 
Atmospheric and Solar Terrestrial Physic 39, 1135-1138 

Recommended Atmosphere Electricity Research, 1998. The 
mosphere Scenes Enteng the Twenty-First Century, 
Каш Academy Press, Washington, DC p. 57. 

Reeve, N Toumi, R., 1999. Lighting activity as an indicator of 
inae change. Quarterly Joumal of the Royal Манова. 
Society 125, 803-003. 

Reali, D, Каші, A. 1998. Elles of air pollution and wind on 
"he ара concentration in the ан above Athens. Journal of 
Geophysical Research 103, 13927-13932. 

Rodger, CJ, 1909. Red spriet, upward lightning, and VLE 
perturbations. Reviews in Geophysics 37, 317-336. 

ПА, М1. 1963. Resonances of the La onore cavity 
observed at Cambridge, England, Radio Science. Journal of 
Research NBS 69D, 1071-1081 

Булай, MJ, 1990, The Antarctic atmosphere: a bot оре in a 
old canton. Geographical Journal 156, 1-11. 

Sot, 6. 1996. Monitoring Schumann resonances — I. Daily 
and seasonal frequency variations. Journal of Atmospheric and 
Solar Terrestrial Physics S8, 1483-1488. 


Seniman, DD. Wesco, EM. 1993, Observations of upper 
atmospheric optical Dashes recorded fom on ara 
Geophysical Research Letters 20, 2857-2860, 

Seman, DD. еко, EM, 19%. Red spits and blue 
Sete gh lide optical emissions linked ш gh. EOS 
Transactions of American Geophysical Unt 71, 1-4. 

Solomon, $, 1990. Stratospheric ozone depletion: a review of 
concepts and history. Reviews of бане 37, 278-316 

Special ш, 1998. Effects of thunders activity on the upper 
пары and ionosphere. Journal of Atmospheric ad Solar 
Terrestrial Physics 60, 667973 

Svenimark, Н. Fs Chstensen, E, 1997. Vantin of cosmic 
Tay Max ad global cloud coverage — э missing link in solar 
ima relations, Joumal of Atmosphere and Solar Terrestrial 

тата, Н. Iher, Н. Salm, J, 1992. Spectrum of atmospheric 
tons in the тыу ange 032-32 em (Va), Acta Comm 
Univesity Tartu 947, 39-49, 

Tinsley. BA, Heelis, RA, 1993, Correlations of atmospheric 
ramis with solar aciviy. Evidence for à conection 
Me the solr wind, atmospheric derby, amd cloud 
"ispbyscs. Joumal of Geophysical Research 94D (6) 
1037-10384 

Tinsley, ВА. 1996. Correlations of atmospheric dynamics with 
полов changes of ait Earth curent domiy io 
loud ops. Joumal of Geophysical Research 10107 (23), 

Tinsley, B.A.. 2000. Lene of solar wind oa he global elecuie 
‘itt and infeed effets on cloud microphysics, temperatur 
and dames in the uposphe. Space Scene Renews 

Voland, Н, 1982. Quasielectrosttie fields within he atmosphere: 
"m: Мааа, Н. (Ed), CRC Handbook of Atmospheres 
VaL 1 CRC Press, Baci Raton, FL, рр. 65-109, 

orp А. Sparrow. J.G., Ney, E-P., 1970, Satelite observations 
lighting. Science 160, 860-863 

Whipple, FLW, 1920. On the socia of the diurnal variations 
of leti potential in ine weather wib the бытаан af 
thunderstorms over the globe. Quarterly Jura of the Royal 
Metrologic! Society 55, 1-17. 

Wille, 1C. 1974. An analysis of the electrode elect in the limit 
of song шше mins Journal of Geophyncal Reser КЗ, 

Williams, ER, 1992. The Schumann resonance: a global 
thermometer. Science 256, 1184-1187 

Willams, ER, шее. SA. Geis, SO. Remo, М. 
Rasmussen, Ê, Rickenbach, T. 1992. А radar and electrical 
study of tropical “hot toweri". Journal of Atmospheric Science 

Wilson, CIR, 1920. Investigation on lightning discharges and an 
the ccc held of under. Philosophical Transactions 
of Royal Society of London A221, 73-115, 


Тре Global Atmospheric Electric Circuit 


Giles Harrison 


artment oj 


Atmospheric Electricity - reading list 


= LA. Chalmers Atmospheric 2" ein, Pergamen Pres (1967) 
1 ишан 1979 Atmospheric Беплейу вой andomentn, Condit on) 
(Probl of Come Phys al 5 rac rogram or See агашта, 
+ Wat 1979) Atmospheric Веалейу vol? lil «тр, currents) (Probleme 
+ DA MeGorman and WD. Rut, The Err Nature of Sams Oxford Uni 
Nata Academy re, Washington, 1986 
fers edujsperheok pnp record 4-8 pageh 
т Madi aoa Umen ui Pye and ec Gne 


1 
Outline ‘Atmospheric electricity 
Atmospheric electricity is concerned with 
1. Vertical current flaw and the global circuit 
‘electrical properties of the lower and upper atmosphere 
‘currents flowing in the fair weather atmosphere 
2. Findings supporting the global circuit 
Wee ‘ionisation of atmospheric air by natural radioactivity and 
3. Measurements of global circuit parameters camie ras, 
"charging of particles and droplets, snow and hail 
pum "charges separated by thunderstorms and disturbed weather 
"currens flowing from thunderstorms 
— iat tale "lecti fields in thunderstorms, the upper atmosphere and 
N init the fair weather atmosphere 
"initiation of lightning 
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0. Historical background and some key individuals. 


Benjamin franklin (1706-1740) = statesmen, а Founding Father fre and 


атана Beccaria (1716-1781) — Professor of Experimenta Phy, University 
afur 


ord Hein (1828-1907) -Experimental ond mathemati physic ене нду af 


Vietor нез 1843-1964) - Austrian pit, discoverer of eum Noel Prie 
E] 


ста Watton (0863 1059 Sconish prs, eror o he cloud chamber abe 
Prie 1807) 


Sie tard Appeon (1892-1965) = Englah she and discoverer ol the 
ionosphere (Nobel Prize, 18401 


1750 - Benjamin Franklin 


Scientific motivation: the origin of the "fair weather” field 


deteste pote синоат m far (or serene" weather canons 


Ervare hy in fair weather (no thunderstorms 
present), using a fame probe sensar, does 
рота record a postive votage? 


Lord Kelvin’ standardised measurements 
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Kelvin's “water dropper” potential equaliser 
Kelvin’s interest in the variability ма i 


Pairs milicie 

— leer ыйкай; when 

aco sided vl he und aper ain oa 0 

E ipa e ree e [opinan Ke E 

convenient weather-glass " (Lord Kelvin, 18° May 1860) — 
view, which may be the reason he sought to devise methods to. nca ДЕ. „ы 
ее mm B 
technology, which might have been affected by atmospheric Каны кл иш" 
Sonne 


зеки. Айк ana Haron Lord tti жонеле tt 
cet tt eet FO T SIA етеуге. 
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Kelvin water dropper at Kakioka Observatory) Paradigm shift around 1900 


l- Бена + Kelvin and others’ understanding of atmospheric electricity 
js QAM NOIRS treet was based оп an electrostatic view, perhaps informed by 
WELL x , the Victorian view ofan “inherited” earth system 


+ But..work on ionisation and current flow by 
CTR Wikson (and, independently, by Elster and Geitel in 
Germany) led to the electrostatic viewpoint becoming 
untenable 


*+ Evidence indicating continuing atmospheric current flow 
brought with it the concept of a varying, dynamic, 
terrestrial atmospheric electricity system 


cures tmi zm 
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1. Vertical current flow in the fair 
weather atmosphere 


Measuring vertical current flow 


aoe, که‎ 


m ED 
mm"————— ена conduc otir, a 
LLY eO p van Electrical conductivity describes ability af air ta conduct electric current 
па па impassible that even characterise ssp ies and mesure 
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5 m 


05/11/2020 


lonisation measurements 


покорит measuring ведет wong by mechanical deflection) 
thot were wel тааз ram оде Min, Ete эла ete) 


What was the source of ionization? 


devi tears rit HOL deren vi iit 
Balloon messuremerts during (911-913) 


ege oat to атаа теши, hen med 


= Discovery of galactic cosmic roys- the tower 
atmosphere’ principal ionising agents 


Vertical profile of air conductivity 
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Columnar resistance, R, 
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lonospheric potential - V, 
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Local to global - Wilson's “global circuit" conceptual model 


rane раме charge 1o he атое 


[sint m par mesener ragione te aineart 


2. Findings supporting the global 
circuit concept 
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Difficulties with early instrumentation 
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Potential Gradient sensors 


Bambon pale 109k tao lera T 2min) so сае шип у 


Mechanical Potential Gradient sensor 
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Diurnal cycle results from Cruises 4, 5 and 6 


ince tat the ongin o he peta 


Motivation for Cruise 7 


Further frequent and widely distributed varying atmospheric 
electricity measurements were stil sought 


to settle the question whether such variations progress 
оп the basis of universal time" (ult, 1927). 


A key improvement on the earlier cruises proposed was to 
employ continuous recording techniques, using a projection 
electrometer with photographic chart recording. 
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Cruise 7: oceanography and meteorology 


Continuous PG recording on Cruise 7 
+ may sea wh continu = 


а жаак 


crepe het of vision ры 
29 30 
Qnia T- tragedy Cruise 7 observations 
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GEC explanation of the Carnegie curve 
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3. Measurements of global circuit 
parameters 


1. Potential Gradient (field mil, long wire antenna) 


2. Aicearh current (Wisan apparatus, Lerwick plate, and 
p 


з. Alrconductivty 


4, Fairweather claafiation 


PG -a very variable _ 
quantity d 


ят = 
Tre fel i 
Robust and durable instrument for measuring atmospheric electric Held Commercial field mills 
еее MON 
=> Electrode ls alternately covered and exposed by a mechanical shutter, which ls ei ный 
ales 
m p 
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JCH31 Brushless fieldmill 


po 


Mme зке ШШШ 


Miniaturised electric field sensors 
reseed o tust ried deci Fe eror for balloon and 


and UAV тр Many other prototype Па mills under 


evelopment by AE researchers 
а m 
Instrument limitations - Antarctica. ‘Ocean buoy measurements 
ТЯ the coast of Parida, 
+ matin ig nha gts len rea ig nr ‘er ante ath of Kennedy 
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Passive wire antenna 
Standardisation — e.g. corrections for ship distortion te tn atl tend tt 
areata sure petet fe smc 


“pe amare. 
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p sng a 15 to 20m or | 
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Cruise of the NRP* Sagres 
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Vertical current density instrumentation 
Conduction current — the Lerwick plate 
iz ‘Spring hth rsa Se oul ase 
‘evo at bid aed 
E Tests to repel water and inact 
49 E] 
1, and PG measured during fog 
ch Changes in electrical parameters during fog 
" - ane 
" Ws; Fira ay — TR 
Be тади sp 
r MST tenis Sg i 
b 
~ PG meaurements in tog cn be used to animate in fag canductivty 
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Air conductivity measurements by “Gerdien” sampling tube 


ert condenser (1905) 
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Balloon carried polar conductivity sensor 
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Global circuit variability 


ENSO effects on lightning 
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ENSO effects on surface PG 
GEC integrates efecto әй thunderstorm active around ate 
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External modulation of the global circuit 
-ionospheric potential 


External (solar) modulation of the global circuit 


Apparent in Leraick surtace measurements [19781985] af caret dent Ш) and 
зате Grace) 


зам varisbitty tet primary vis cameras (CR) "sor may” cca at CR 
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61 вз 
Global circuit also includes “semi-air weather regions” 
5. Applications and planetary global 
circuits 
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(a) Edge charging of extensive layer cloud 
кошсон а, wel ран yer aude measured in Friard, 


Possible effects of charged droplets on cloud processes 
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Evidence for a global effect on cloud 


(b) Reconstruction of 20th century smoke pollution for Kew 
(semi-urban London) 
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c) Detecting releases of artificial radioactivity 
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Observations of conductivity changes from radioactivity 
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Fukushima reactor accident 


Planetary global circuits -remote detection requirements 
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6n ABSTRACT 


A pyramid electi generator for harvesting the vibrational 
energies of Earth's atomic oscillators according to the present 
invention comprises: (1) n anteanawaveguie that is geo 
metrically optimized: (2) à coil wound with an insulated 
conductor оп  nonconductive сой omm, the coil being con- 
‘oct ts top lead to the conducting surface of the antenna 
‘waveguide such that the сой is connected near the point at 
‘which the electric field contacts the antenna waveguide, the 
amennawaveguide serving as а quasi-capaciive series ele 
ment o provide a spocilie resonant requency: (3) he Bolom 
ead of the coil is connected to a driver operating in the LF or 
ELF bands. In another mode of operation. a secondary coil is 
positioned coaxially within the first coil acting as a resonant 
Step-up tansfoemer winding. The generator resonantly 
couples into specifie frequencies of Earth's atomic osci 

and extracts electric energy thereof, 
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PYRAMID ELECTRIC! 


NERATOR 
(CROSS-REFERENCES 


{0001} This application is a continuation-in-part of US. 
Putent application Ser No. 127140887 by Grane, entitled 

The Pyramid Electric Generator,” and filed on Jun. 17,2008, 
which was а conimario-in-pa of PCT Application Serial 
No. PLUS Q7/69804 by Grandics, entitled “An Electric 
Power Converter for Extraction of Atmospheric Electrical 
Energy. designating the United States and filed on May 25, 
2007, which in tum claimed priority from US. Provisional 
Application Ser. No. 6O818,360 by Grandics, also entitled 
“An Electric Power Converter for Extraction of Atmospheric 
Electrical Energy” and filed on Jul, 3, 2006. The specifica- 
tions of these tree prior applications are incorporate herein 
in their entirety by is reference 


BACKGROUND OF THE INVENTION 


10002] This invention relates to the generation of electrical 
power by drawing energy from Earth's electi field. Earth 
Tepresents a resonant system in which bot atmospheric and 
tellure electrical processes can he harvested. In U.S. Ри No. 
6.974110, we have provided an apparatus and method for 
converting the electrostatic potential energy of Earth's atmo- 
Sphere into usable power. The present invention aims to pro- 
Vide an electric generator that, in addition to tapping atmo- 
spheric electric processes, extracts electrical power irom the 
Vibrational energy of atomic oscillators by a novel resonant 
coupling method. 


SUMMARY OF THE INVENTION 


[0003] An electrical generator according to the present 
invention provides a new method of tapping Earth's electric 
PLI 

10004] One aspect ofthe present invention is an apparatus. 
for capturing both atmospheric and telluric electric energies, 
comprising: 

[0005] ijan antennafwaveguide thatis geometrically opti- 
mized having a conducting surface; and 

10006] (2) coil wound with an insulated conductor over a 
non-conductive coil form, the coil being connected to an AC 
or AC-DC driver at its bottom ead and, by is top lead to the 
conducting surface ofthe antenna waveguide near the point 
‘where the electric feld contacts the antenna/vavepuide, with 
the antennawaveguide serving as а quasi-capacitive series 
clement to provide a specific resonant frequency: 

wherein the generator absorbs impulses from Earth's electric 
oscillations and 

wherein the aimeled energy manifests as high voltage sinu- 
зо waveforms in the сой, representing harvested electri- 
cal energy of atomic oscillators and measurable on the leads 
ofthe coil 

[0007] Preferably, the antennawaveguide is of pyramidal 
Shape, When the antenna/wavepuide is of pyramidal shape, 
the apex/primary сой is preferably connected near or at the 
apex of the antenna waveguide. 

10008) Another aspect of the invention i an electi gen- 
‘erator for harvesting the energies of atomic oscillators e 
prising: 

[009] (т) ananennawaveguide atis geometrically opti- 
mized having a conducting surface; and 

[0010] (2) primary (apex) coil wound with an insulated 
conductor over а non conducive coil form, the сой being 
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connected toan AC orAC-DC driveratits bottom edand by 
its top lead to the conducting surface of the antenna! 
‘waveguide near the point where the electric field contacts the 
amenna/waveguide, and the antenna waveguide serving эв а 
quasicapociive series element to provide а specific resonant 
requency: and 
[0011] (3) a secondary сой of smaller diameter than the 
primary (apex) coil having greater number of turas than the 
primary сой, the secondary сой being positioned coaxially 
‘Within the primary coil and acting asa resonant step-up trans- 
Former winding inductively coupled with he primary сой 
wherein the generator absorbs impulses from Earth's electric 
oscillations: and 
wherein the attracted energy manifests as high voltage sinu- 
soidal waveforms in the secondary сой, representing har 
vested electrical energy of atomic oscillators and measurable 
‘on the lads of the secondary coil 
10012) Yet another aspect of the present invention is an 
electric generator for harvesting the electric emissions of 
atomic oscillations comprising an oscillator. In this aspect, 
he electric generator typically comprises: 
[0013] (1) a primary (apex) сой wound with a conductor 
‘vera secondary coil, the primary сой being connected elec- 
"atits bottom lead o a driver operating in the LF or 
ELF bands while connected by its top lad near the point at 
which the electric Held contacts the conductive surface of the 
amenna/waveguide; and 
[0014]. (2) a secondary сой of smaller diameter than the 
primary (apex) coil having а greater number of tums than the 
primary сой, the secondary coil being positioned coaxially 
‘within the first сой and acting as а resonant step-up trans- 
ormer winding inductively couple with he primary: 
wherein said resonant step-up trasformer' output voltage 
exceeds 500 Vin 
wherein the electric generator attracts impulses fom Earth's 
electric oscillations: 
and wherein the аса energy manifests as high voltage 
sinusoidal waveforms representing harvested electric energy 
‘of atomie oscillations in the secondary col. 
10915] Another aspect ofthe present invention is a method 
‘of tapping Earth's electric energy field, comprising the steps 
of 
10016] (positioning an electric generatoraccording tothe 
present invention as described above such that itis exposed to 
Earth's electric oscillations; and 
[0017] (2) generating a sinusoidal voltage signal represent 
ing harvested electric energy of atomic oscillators by the 
operation of the generator. 


BRIEF DESCRIPTION OF THE DRAWINGS 


[0018] The following invention will be beter understood 
With reference to the specification, appended claims, and 
accompanying drawings, where: 

[0019] FIG. 1 is a graph showing the formation of electric 
vortices across and around the pyramid. 

10020) FIG. 2 is a graph showing the circuit diagram and 
measurement points ef the pyramid generator. 

10021] FIG. 3 is а graph showing the minimum circuit 
diagram and relevant measurement points of the pyramid 
generator. 
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DETAILED DESCRIPTION OF THE INVENTION 


10022) One aspect ofthe invention is an apparatus for cup- 
turing atmospheric and tae elec energies, comprising: 
10023] (anan wavcgurdc peometrically opt 
mized having a conducting surfaces and 

10024) (2) a coil wound wih an insulated conductor over 
позе сой form, the coil being connected to an AC 
Sr AC-DC driver at its bottom lead and, by is top lead 10 he 
Conducting susce of the slcana wane near the point 
here the electric contacts the antenna waveguide with 
he antennavavegvide serving as а quasi-capaciive series 
nent provide а specifie sonam frequency: 

erein the generator absorbs impulses om Earth's eie 
особою ond 

Wherein the tace energy manifests as high voltage sinu- 
‘oi Waveform in the сой, representing harvested electrical 
nergy of atomie oscillators and measurable оа the leads of 
he coil 

[0025] Typically, the electric generator stimulates and 
ttt the сис emissions of atomic oscillator by the use 
‘high voltage. Typically, the antenna waveguides designed 
‘ston functions of phi andlor pi. 

[0026] In one alternative, бе antenna waveguide is placed 
‘nan insulated base, 

1027]. Typically, бе atennawavepude is at a high volt- 
эзе during the operation of te века Typically, he 
ena waveguide voltage is пилы by using an eld 
10028) The anennawaveguide can be connect to an 
oscillator The oscillator can be a resonant Чер-ир tans- 
former 

[0029] Preferably, the amtennasvaveguide is of pyramidal 
Shape. Preferably, the antenna waveguide exhibits functions 
Of phi andlor pi However, any geome form employing 
‘hese шали can be used for the antenmawavepnide, When 
itis pyramidal shape, he primary (apex) coll а раву 
connate ner or at tne apex of the amtenna/waveguide, The 
Shape and size of the stemma waveguide can be optimized 
depending on the tended use of thë genet. 

10030) Typically, the generator further comprises an insu- 
Tating base on which he ante waveguide spaced. The 
size and shape of the insulating base cu also be optimized, 
depending on the intended use ol the generator, 

IOS "ical the ошрш of the apex соак 
Waveguide series resonant sirevi orthat of ihe secondary сой 
is harvested. One way todo this is by connecting to a step- 
down transformer and rectifer-capacitor load resistance. The 
optimal circuit can be selected by one of ordinary skil în the 
art to optimize power extraction. The load draws power from 
The generator: 

10032) The driver can supply AC ora combination of AC- 
DC power ro activate the resonant circuit 

i033]. Typically, the antenna waveguide is positioned in 
‘he general North-South direction. Ia this arrangement, when 
the antenna waveguide is of pyramidal shape, the height of 
"he pyramid can vary from abour 0-1 m 10 about 1000m. The 
optimal pyramid size isa funcüon ofthe power яаана 
However pica betas highas kn in height. The 
hase surface area of the pyramid may range Irom abour 0.01 
i to about 1000,90 n Naturally, other hihi and bose 
Surface areas or shapes can be used for panieular applica 
"ons The numbers of sides can also vary. When he pyramid 
is small (e, the 626 foet base length described inthis 
application); there is an insufficient atmospheric potential 


Aug. 19, 2010 


gradient on its apex to trigger the attraction of energy In such 
event,a driver is necessary to bring the pyramid to the electric 
poten necessary for its harvesting funcion. 

[0034] Another embodiment of the present invention is an 
electric generator or harvesting the energies of atomic oscil- 
Intors comprising: 

10035] (i)anantennawaveguidethatis geometrically opti- 
mized having a conducting surface: and 

10036] (2) a primary (apex) сой wound with an insulated 
conductor over а non-conductive сой form, the сой being 
connected toan AC or AC-DC driveratits botom lead and by 
its top lead to the conducting surface of the antenna’ 
‘waveguide near the point where the electric field contacts the 
‘tensa’ waveguide, and the antenna waveguide serving 25 a 
ша сараси series element to provide а specifie resonant 
frequency; and 

[0037] (3) а secondary сой of smaller diameter than the 
primary (apex) coil having a greater number of tums than the 
primary coil, the secondary coil being positioned coaxially 
‘within the primary coil andacting as a resonant step-up trans- 
Former winding inductively coupled with the apex coil; 
wherein the generator absorbs impulses from Earth's electric 
oscillations; and 

‘wherein the attracted energy manifests as high voltage sinu- 
soidal waveforms in the secondary сой, representing har- 
vested electrical energy of atomic oscillators and measurable 
‘on the leads of the secondary coil. 

[0038] In this embodiment, more than ane resonant step-up 
transformer winding can be used. As deseribed above for the 
ist embodiment, in this embodiment, the electric generator 
stimulans and attracts the electric emissions of atomic oscil- 
Tatars by the use of high voltage. Typically. in this embod 
ment, the antenna waveguide is designed based on functions 
Of phi adir pi. In one alternative, in this embodiment, the 
antenna waveguide is placed on an insulated base, Typically, 
in this embodiment, the generator further comprises an insu- 
ating base on which the antennal waveguide is placed. Typi- 
cally in this embodiment, antenna waveguide is at a high 
Voltage during the operation of the genermtor. Typically, in 
{hisembodiment,the antenna waveguide voltage is measured 
by using an E-feldantenna. Ta this embodiment, the antena? 
waveguide can be connected to an очса. The oscillator 
can be a resonant step-up transformer. Prefembly, in this 
embodiment, the anle waveguide is оГ pyramidal shape, 
Preferably. in this embodiment, the amenna/waveguide 
exhibits functions of phi andlor pi. Typically, in this embodi 
ment, the anteana/waveguide ie positioned in the general 
[North-South direction. In this embodiment in this arrange- 
ment, when the antenna/waveyuideis of pyramidal shape, the 
height of the pyramid con vary fom about 0.1 m to about 
1000 m. The optimal pyramid size is a function of the power 
requirements, However, а pyramid can be built as high as 1 
km in eight In this embodiment, the base surface area ofthe 
Pyramid may range from about 0,01 п? to about 1,000,000 


[0039] In this embodiment, typically; the primary (apex) 
сой of the resonant transformer is connected near the point 
"where the electric field contacts the antenna waveguide 
[0040] Tn this embodiment, typically, the bonom ead ofthe 
secondary coil is connected to grund. In this embodiment, 
пуле the primary (apex) сой is inductively coupled to the 
secondary сой. 
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[0041]. a this embodiment, typically, the output ofthe see- 
ondary colic connected to Joad for drawing power from the 
everson. 

[0042] "Another embodiment of the present invention is an 
electric generator for harvesting the electric emissions of 
"atomi oscillations comprising an oscillator. 

[0043] In this embodiment, typically, de oscillator oper- 
ats in the LF or ELF bands. 

10044] Typically, in this embodiment, the electric generator 
comprises: 

[0045] (1) a primary (apex) coil wound with a conductor 
over a secondary сой, the primary (apex) сой being con- 
nected electrically at its bottom lead o а driver operating in 
{he LF or ELF bands while connected by is top lead near the 
point at which the electric field contats the conductive sur. 
Face of the antenna waveguide; and 

10046] (2) a secondary сой of smaller diameter than the 
primary сой having a greater number of turns than the pri- 
mary coil, the secondary coil being positioned coaxially 
‘within the frst сой and acting as а resonant step-up tans 
former winding inductively coupled with the primary: 
‘wherein said resonant step-up teasformer's output vole 
exceeds £00 Vp 

wherein the electric generator tact impulses from Barth's 
сае oscillations; 

and wherein the atraced energy manifests as high voltage 
Sinusoidal waveforms representing harvested electric energy 
of atomic oscillations in the secondary сой. 

10047) la this embodiment, typically, the output of the see- 
ondary coil is connected oa lad for drawing power from the 
generator. 

T0048] Another aspect of the invention is a method of tap- 
ping Earth's electric energy base on the following concepts: 
10049] (1) utilizing a pyramidal antennahvaveguide 
designed based on the functions of phi andlor pi 

[0050] (2) using the antenna/waveguideto absorb and focus 
specifie frequencies of Earth's electric field; 

19051] (3) positioning a coil(s} connected to the pyramidal 
amenna/waveguide near oratits apex acconding to the present 
invention: and 

[0052] (4) generating a high-voltage sinusoidal signal, rep- 
Tesenüng harvested atmospheric amd иго electrical 
energy, by the operation of the system. 

19053] Typically, the harvested electric energy cun be fed 
into a power grid for distribution, but smaller vnits capable of 
distributed power generation or for use as stand-alone gen- 
сео are also feasible by the concept of this invention: 
[0054] In this aspect, the method typically comprises a 
method of tapping Earth's electric oscillatory energies com- 
prising the steps of: 

10059] (1) positioning an ки generator according to the 
present invention as describa above such that itis exposed to 
Earth's electric oscillations; and 

[0056] (2) generating а sinusoidal voltage signal represent 
ing harvested electi energy of atomie oscillators y the 
operation of the generator: 

10057) The invention is described by the following 
Example. This Example is included for illustrative purposes 
only and is not intended to limit the invention: 


Example 


10058] We have introduced a new theory of space, energy 
and matter that predicted that electromagnetic interaction 
propagates through a carrier medium called the space lanice 
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Methods and Results 


10063] In our previous paper, we reported on a pyramid- 
Shaped capacitorntenna connected in series to а сой that 
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form a resonant cireuit for harvesting an expanded range of 
atmospheric and teurie electric energies [6]. As the signals 
in the pyramid energy harvester system are at extremely high 
voltages, we have developed a measurement and control sys- 
{em that allows secure remote transmission of test signals 
With rea accuracy while removing ай the hazards associated 
‘with direct сокол ог ШВ voltages (over ЗОКУ AC) 
torte measurement and datalogging system. The voltageand- 
current signals measured across a resistor are tumed into a 
proportional electronic signal, which is then fed toa light 
emiting diode (opto transmiter) and sent through an optical 
cable to the instrumentation part ог the system where it is 
converted back by an opto receiver module into an electronic 
Signal for acquisition and processing by the National Instru- 
ment PXI 10420 controller programmed with Labview 6. An 
ENI-1140LA amplifier was used to activate the oscillator at 
the resonant frequency. 

10064] For the experiments, we used а novel tetrahedral 
Pyfamid-shaped antenna/waveguide that expressed the 
golden mean in its ratios. The Base length of the pyramidal 
amenna was 626 fect. The pyramid was built of a wooden 
frame and covered with 26 AWG triangular copper sheets on 
its sides that were electrically connected. It was placed on an 
insulting base and positioned in the general North-South 
direction: 

10065] The apex coil was wound on a HDPE cylindrical 
coil fnm using a 14 AWG insulated magnet wire with a 
monofilament spacer polyester twine (0057 diameter) 
beween the turns, and connected to the conducting surface of 
the pyramid near its apex. Пин, the apex сой is connected to 
the pyramidal antenna waveguide acting as a quasi-capacitive 
series clement to provide a specific resonant frequency by 
coupling to the ambient electromagnetic environment. The 
Borrom lead of the apex coil was connected to a driver and 
rounded via the driver (FIG. 2). The purpose of the 
monofilament pacers to reduce interwinding capacitance in 
the apex coil by increasing distance between wire tums of the 
E 

19066] The parameters ofthe apex coil аге shown in Table 
1 


TABLE 1 
peni re 


19867] In the experiment, the controlled variable was the 
voltage, which was increased in steps by the controller ший а 
maximum voltage inthe system (permit by circuit com> 
ponents and test equipment) was achieved for the given reso- 
nant frequency. The objective was to “drive the atmosphere 
and ground” by radiating a high voltage (-200 kV р-р) LF 
(70 kHz) signal fed by a powerful signal generator at a 
resonant frequency determined by the pyramid as a quasi- 


capacitive series element coanectad to the apex coil and ah 
ating to the local atmosphere and the ground. 
10068) The experimental data are shown in Table 2. An 


apparent power gain of nearly 170-fld was achieved in the 
resonant circuit relative to input power from the driver. 
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TABLE2 


"uU aee ea wipes ЖЫ" 


10069) А toad may be connected o the system 10 draw 
power trom it The ond may also be connected via a second- 
Sry evil inductively coupled tothe apex coi. The load may be 
‘rosso a rectifier or storage capacitor powering а DC Кай 
hc big voltage, high frequency output can also be commented 
‘othe frequency and voltage of standard meins power 
10070) А graphie representation ofthe system is shown in 
FIG. 2-The pyramidal antenna waveguide placed on an insu- 
Jain base, couple to the ambient electromagnetic envi 
en and serves ап antenna waveguide for the harvest 
Ingofatasphene and tte elecwormagnetic oseilladons at 
resonance frequency (FIG. 1). The aimospherie electric var. 
tex possibly acts as an onic antenna pulling in EM radiations 
from a large atmo domain. 
Iri]. Tbe pyramids apex is connected to а сой of high 
tura number (FIG. 1). This apex сой wound ona noncondac- 
{ive сой form forans a resonant circuit with the pyramid that 
Bets m aquasi-capacitive series clement An RF ower amp 
Tier activates the apex coil. The measurement points are also 
indicato, displaying the positions of voltage and current 
Sense reson and рю дик transmitere. A debi 
description of he system follows in FIG. 1 
[0072] The source of radiative and electromagnetic power 
{bean isthe Sun 1, which а harvested by ееп of pyramid 
‘potions Solar radiation в separated into Вам. beat ekee 
ишаре: waves 2 by interaction with atmosphere, mag- 
netosphere ionosphere. “Elecirøsphere” 3 comprises olion. 
ied, highly conductive air can be understood as a 
conductive spherical und about б mi above the surface of 
She ear. Virtual Ground" in clstosphre a iow imped! 
эсс spherical еа that in the circuit oy be considered as a 
“ound” (for non-harvesting calculations) ora variable cir 
cai source (for harvesting eubtions) Elective resistive 
impedance Si rom pyramid surface 0 “sky” or “sect 
Sphere (radiative impedance) Elective capacitive imped: 
ace 6 is Irom pyramid surface o "sy" ог “eloetrosphene", 
ils resistive (conductive impedance 7 is rom pyramid 
extemal surface to nearby atmosphere due to "corona" fpe. 
{onic conduction ough ionized ай, cased by high peak 
lage on the pyamid's surface. Conductive pyrumidl 
ruse onem harvester $ 1¢ coupled to the ambient clc 
марлею environment тв above. Нафе “near id 
electromagnetic held from pyramid surface (toward Чу”) 
З measured by а amenna 10. The antenna does indirect 
measurement of pyramid suce voltage based on E-field 
pickup of alerting curent feld within ~20 1r of pyramid 
Dice ata particular Плей distance and orientation: ped 
fnceomatcing resistor 11 couples E-field antenna 10 coaxial 
Cable and impedance-matching сарасйог 12 for coupling 
ied antenna to coaxial cable: Coana cable 13 connect 
measurement system interlace witha “DNC connector 14 10 
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provide electrical interlace to measurement system. System 
“ground” (common coanection point) 15 is for measurement! 
control system components, Switch 16 is for disconnection of 
prramid'antenna rom pyramid driving electronics. Radiative 
ione" 17 emits from inside and bottom surface of pyramid 
Towards “ground” underneath the pyramid harvester system. 
Каак E-M field 18 is directed from pyramid to ground 
surface directly undemeat, Resistive impedance 19 of radi- 
жей E-M field vital” component) is derived from mea- 
‘urement and calculation of E-M field model to ground aren, 
Capacitive impedance 20 of radiated E-M field to "ground" 
area is a “virtual component” derived from measurement and 
calculation of E-M field model. Virtual resistance of radiated 
nergy 21 from bottom of pyramid, is conductei through 
‘carth to “finn ground” potential (another “virtual component” 
derived from measurement and calculation), Pyramid ground 
52 is an equipotential “zero-impedanee” point in the earth 
"which serves as the ground relerence for both conducted 
(irom pyramid ground stake 52) and radiated 18, 19, 20, 21 
energy undemealh the pyramid harvester device. In а non- 
harvesting model this ground point is always at zero potential. 
However, in an energy-harvesting model the point 22 serves 
as an AC voliage source, sending conducted energy back into 
the pyramid system through all the components that “draia” 
той in the non-barvesting model. Sense resistor 23 for apex 
current monitor in pyramid energizing system is а Jow value 
resistor (typically 0.05 to 0.2 ohms) that allows з small vot 
age to develop, proportional tothe current flowing lo the 
pyramid apex from the energizing system. Apex curent 
monitor opio tamsmitler 24 measures the vollage across 
resistor 28 and tums it into а proportional electronic signal, 
"which is then fad 1o a light emiting diode and transmitted 
through an optical cable to the instrumentation part of the 
system. All the signals in the pyramid harvester system are at 
«extremely high voltages, and the optical cable allows secure 
remote transmission of these signals to the measurement and 
dma logging system (not shown on this diagram). Resistance 
25 ofthe apex excitation сой 26 is measured at DC. This isa 
“viral” component, since the resistance is in the coil itself, 
and is not a separate component. Apex coil 26 translates the 
‘Stimulation power signal Trom amplifiers 34, 35 into а very 
high voltage ar the resonant frequency established by the сой 
and intrinsic capacitance of the pyramid, Mutual inductance 
coupling exists between the apex coil and the harvest or 
Secondary сой 27, This is another “virtual component" con: 
sisting ofthe electromagnetic signal coupling between the 
wo coils based on many different factors. Optional resistor 
28 can be used for resonance or phase tuning of pyramid 
‘network. The main resonance is determined by apex сой 26 
inductance and pyramid lumped capacitive element & How- 
ver this will make the voltage at the junction ofthe pyramid 
(capacitor) and the apex coil 26 approximately 90 degrees out 
of phase with the current. One appreac to reduce the phase 
angle and also to possibly tune the resonant frequency and the 
aie cre isto insertan additional reactive clement 29 in 
parallel into the apex coil 26, The apex coil winding resis- 
Tance is expressed here as resistor 28 in series with inductor 
26. The inserted element is an additional optional capacitor 
29 in parallel with the apex coil. This capacitor develops an 
independent L-C resonant cireuit, besides the LC resonant 
icai ofthe apex coil and pyramid. An anticipated function 
Гава in thecireuit would be to lower the resonant frequency 
Drive curent monitor current sense resistor 30 is for drive 
current opto transmitter 31, Summing protection resistors are 
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placed in series with 32 drive 1 and 33 drive 2. Power ampli- 
Tiers 34, 35 drive coil pyramid resonant system. Power (drive) 
amplifier signal input 36 is fed through opio receiver 37. The 
signal in the optical cable 38 is rom the National Instruments 
control system for control of power amplifiers. Pyramid sys- 
Tem ground (star-ground) connects to top of pyramid ground 
stake, afer ground stake disconnect switches 39 and 50. 
Power supply 40 is for pyramid driver amplifier, Resistor 4T 
is used for voltage measurement across power driver higher 
‘ale terminals. Opto transmitter 42 is for voltage measure- 
ment across power amplifier and includes drawing of optical 
Cable to measurement system: Current sensing resistor 43 is 
{or current measurement from pyramid amplifiers to ground 
post Opto transmitter 44 is for transmitting ground current lo 
control and measurement system. Voltage sense resistor 45 is 
between pyramid ground stake 52 and remote ground stake 55 
(100 oh) Moti. Opto rasmiter 46 is for voltage sense 
tom pyramid ground 52 to remote ground 55. Current sense 
resistor 47 from pyramid ground to remote ground is for opto 
transmitter 48, When used. this closes switch 49B to short out 
the voltage measurement 48 and also short ot the intrinsic 
around impedance 58 between pyramid ground and remote 
round stakes. Ground post disconnect switch 49 is below the 
System star ground stake and is very dangerous when open. 
Main connection point for pyramid system is the star ground 
terminal 50. Ground surface 51 is on which pyramid system is 
placed. Ground stake 52 for pyramid system i" diameter 
Copper rod, 8-12 А deep. R absolute 53 is between ground 
Stake and carth integrated from ground stake theoretically 
through entire cath, “Absolute ground” is heated under 
pyramid and ground stake 84. Remote ground stake 8 is 
tout 200 feet sway from pyramid system and is used as 
remote reference ground alibough a real remote ground 
would likely be much further away. R absolute 56 is from 
remote around stake о absolute ground under remote stakes 
57. Ground impedance 58 between 52 and 55 stakes appears 
mostly resistive and is about 28-30 ohms based on AC mea- 
surements at 1 KHz. The remote ground setup is not required 
Torthe operation ofthe system but provides test data: Harvest! 
secondary сой 59 is an inductor wound with 3 to 6 times а 
many tums asthe apex coil 

"aductance 27. Current sense: 
of harvest coil. Opto transmitter 61 is for top harvest сой 
current. Voltage sense resistor 62 that measures voltage 
across harvest coil is for opto transmitter 63, Load resistor 64 
{sforsecondary/harvest сой and the Jod resistoris optimized 
to draw the maxianm power fom The harvest secondary coil 
such that the energy harvest elliciency of the entire system is 
optimized. This is the defining element of he system. Voltage 
Sense resistor 65 for the opto transmitter for load voltage 66 
measures the voltage acros the load. Current sense resistor 
(67 isplacedtbotom sideof harvest сой: Opto transmitter 68 
is Tor bottom lead current sense resistor 67. А jumper is placed 
то system ground 69 that allows grounded operation of the 
harvest сой with system ground 70. More than one step-up 
transformer coil can be used as energy harvester in the pyra- 
mid generator system. 

[0073] The minimum system is shown in FIG. 3. When a 
minimum system is used, о ean be directly connected lo 
the pyramids surface. 


Dis 


USSION 


10074] This invention demonstrates а novel approach 1o 
harvest Earth's electric energy. The masses of Earth and its 
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atmosphere represent a coupled resonant system that is con- 
"intl electrified by solar radiation: We have found that a 
pyramidal antenna designed based on the functions of phi 
andlor pi is optimal for the capture of atmospheric electro- 
Static discharge (ESD) impulses [3-5]. Atmospheric PSD isa 
product of solar radiation and isa wide bandwidth phenom 

enon. The pyramid as a wideband, non-resonant antenna i 
"uniquely adapted to harvest the energy of atmospheric ESD 

19078] This invention also points ош an additional neri 
ing mechanism at work during the operation of he pyramid 
lecti generator: The observation is derived from our theory 
on energy, maner and space [1,2] as wellas that of Russell [7]. 
Both Russell and we observed that spiral motion is a funda- 
mental action of matter and that the vortex is the mechanism 
of power multiplication in Nature. A vortex concentrates 
power into its apex where the highest velocity of motion, the 
highest pressure and the highest electric potential resides [1, 
2:67] As electricity propagates along a pulsating phi-based 
Spiral [6.7]. a phi-hased antenna waveguide is suitable to 
focus its energy into the apex ofa vortex inside the antenna. A 
тн Бачо pyramid is optimal for this purpose. 

10076] As atomic bodies can oscillate in a very wide fre- 
quency range [I 2, 7, 8) а pyramidal antenna waveguide 
Coupled to an oscillator that is tuned to a suitable frequency 
‘an focus the "electric noise” from Earl atomie oscillators 
nto the apex of the pyramid at a high voltage. Russell 
observed that energy moves towards the higher potential dur- 
ing is generative cycle [7]; therefore, it is essential that the 
pyramidal antenna beat a high potential. Our resltscomobo- 
{ited this assumption. 

10077) For practical reasons on our smal pyramid. we have 
chosen a frequency above е audio range but below the radio 
Frequeney spectrum: our antenna was made to emit at the 
target wavelength, The wavelenglhofihe S0-120kFizrangeis 
{6k to 25 km, thus allowing energy to be harvested over a 
lange atmospheric domain. As алка energy propagates in 
averte [67] the emitted Ассо vortex ionic antenna) over 
the pyramidal sntonna/wavepuide increases its “size” and 
enables tto funnel the same fequeney atmospheric electro- 

magnetic radiations hack into the antenna. Thus, he pyramid 
electric generator captures at the selected frequency the 
energy emitted by Earths atomie oscillators. 

10078) The presence ofan electric ioni) vortex was dem- 

onstrated by radar testing of the space over a 44 m tall fiber- 
glass pyramid located near Moscow [12]. The Russians found 
{hatthelangeionized column ofair over The area ofthe vertical 
anis of the pyramid had a width of about S00 m and reached 
am lide of 2 km. I is remarkable that this eflect was 
induced by a nonconductive pyramid surface and demonstran- 
nga significant degree of atmospheric ionization even under 
fair weather conditions, Thus, а suitably sized lange or an 
electrically activated small pyramid should open а ow 
impedance path to higher elevations of relatively conductive 
atmospheric domains. 

[0079] In conclusion, the total power that can be extracted 
from Бап? momie oscillators must be extremely large, 
Пай far exceeding current global electric generation capac- 

ity. În our experiment, we measured over 196 КУА power at 
ie pyramids apex a about 200 KV p-p volage using a 6.26 
feet bese length pyramid This power s 175 imes greater han 
the power necessary to drive the pyramid to this operating 
volisge. By constructing the pyramid generator fom appro- 

priate high voltage components and using higher drive vol 

ages, a significant increase in power output is envisioned. The 


Aug. 19, 2010 


power extraction will also be enhanced by further optimiza- 
tion af the designs of both the pyramid and the сой system. 
19080] The power output will also increase by employing 
larger pyramid structures and coils. As voltage is the primary 
factor in attracting power into the system, the necessary voli- 
эде can be provided by the vertical atmospheric potential on 
‘tll pyramid. Since the atmospheric vertical potential gr- 
dient could go as high as 1200 V/m near Earth's surface under 
fair weather conditions [13]. a pyramid height of 20-180 m 
Seems sufficient to provide the apex voltage fora self-sustain= 
ng power generator. As the pyramid scales up volumetrically, 
a power generator pyramid the size range of the GPG could 
likely have an output in the range of hundreds of gigavats 
Groups ofseveral pyramid electric genertors could be placed 
within specifie geographical areas, thus combining their 
energy harvesting capacity. 
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ADVANTAGES OF THE INVENTION 


[0095] The present invention provides a new method of 
{upping Earth's electric energy pool and providing usable 
power that can be fd into the power prid or supplied by 
Stand-alone power generators Ti does so without the nee for 
mechanical energy or he consumption of fossil fuel or the 
long-term risks associated with power generated by nuclear 
fission, including the risk of diversion of issionable material 
to temorist aims or the risk posed by the required long-tenn 
Siorageofspent nuclear foel: Devices according to he present 
invention сап operate virtually continuously with lhe o no 
[0096] Articles of manufocture and methods according to 
the present invention posses industrial applicability for the 
generation, storage, and transmission of electrical enemy. 
197] With respect 1o ranges of values, the invention 
encompasses cach intervening value between the upper and 
Tower limits of the range to at least tenth othe lower limit 
unit, unless the context clearly indicates otherwise. More- 
‘over the invention encompasses any other stated intervening 
values and ranges including either or both of the upper and 
[ower limits of the range, unless specifically excluded from. 
the stated range. 
10098) Unless defined otherwise, the meanings ofall tech- 
nical and scientie terms used herein are those commonly 
understood by one of ordinary skill in the ал to which this 
invention belongs. One of ordinary skill in he ап will also 
appreciate that any methods and materials similar or equiva- 
Tent o those described herein can also be used to practice oF 
test his invention, 
10099) The publications and patents discussed herein are 
provided solely for their disclosure prior to the filing date of 
{he present application. Nothing herein is o be construed as 
an admission that the present invention is not entitled to 
amedate such publication by virtue of prior invention. Further 
the dates of publication provided may be different rom the 
oot publication dites Which may ее beeps 
confined. 
[0100] АШ the publications cited are incorporated herein by 
reference in their entireties, including all published patents, 
putent applications, literaire references, as well as those 
publications that bave been incorporated in those published 
documents However, tothe exten at any publication incor- 
porated herein by reference refers to information о be pub- 
fished, applicants do not admit tbat any such information 
published after the filing date of this application to be prior 
10101] As used in this specification and in the appended 
claims, the singular forms include the plural forms. For 
example the terms “a” “an.” and “the” include plural refer- 
fences unless the content clearly dictates otherwise. Ad 
ally, he teem “an east” preceding a series of elements is to be 
understood as referring to every element in the series. The 
inventions illustratively described herein can suitably be 
practiced in the absence of any element or elements, imita- 
Ton or limitations, not specifically disclosed herein, Thus, for 
rms “comprising “including,” "containing." 
be read expansively and without limitation. Addi 
tionally. the terms and expressions employed herein have 
been used as terms of description and not of imitation, and 
‘here is no intention in the use of such terms and expressions 
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of excluding any equivalents of the бише shown and 
described or any portion thereof, and it is recognized that 
various modifications are possible within the scope of the 

mcd. Thus, it should be understood that 
e present invention has been specifically disclosed 
by preferred embodiments and optional features, modifica- 
‘ion and variation ofthe inventions herein disclosed can be 
resorted by those skilled in tbe art, and that such modifica- 
tions and variations are considered to be within the scope of 
the inventions disclosed herein. The inventions have been 
described broadly and generically herein, Each of the nar- 
rower species and subgenerie groupings filling within the 
scope ofthe generic disclosure also form part of these inven- 
tions. This includes the generic description of each invention 
with a proviso or negative limitation removing any subject 
matter from the genus, regardless of whether or not the 
excised materials specifically resided therein. In addition, 
"where features or aspects of an invention are described in 
terms of the Markush group, those schooled in the art will 
recognize that the invention is also thereby describe in terms 
Of any individual member or subgroup of members of the 
Markish group. It is also to be understood that the above 
description is intended to be illustrative and not restrictive. 
Many embodiments will be apparent to those of in the art 
upon reviewing the above description: The scope ofthe inven- 
чоп should therefore, be determined not with reference to the 
above description, bul should instead be determined with 
reference to the appended claims, along with the full scope of 
equivalents to which such claims are entitled. Those skilled in 
the art will recognize, or will be able о ascertain using no 
more than routine experimentation, many equivalents to the 
specific embodiments of the invention described, Such 
equivalents arc intended o be encompassed by the following 
claims. 


I 
1. An electi generator for harvesting the energies of 
anomie oscillators comprising: 
(а) an antenna'wavegude that is geometrically optimized 
‘having a conducting surface; and 
бъ)а оой wound with an insulated conductor over а non- 
‘conductive coil form. the сой being connected to an AC 
or AC-DC driver at its bottom lead and, othe conducting 
Surface ofthe antenna/waveguide by its top lead near the 
тойи where the electric Beld contacts the antenna! 
waveguide, with the antennawaveguide serving às a 
uasicopociive seris clement 10 provide а specific 
resonant frequency: 
wherein the generator absorbs impulses from Earth's electric 
oscillations; and 
wherein the attracted energy manifests as high voltage sinu- 
Soidal waveforms in the сой, representing harvested electri- 
cal energy of atomic oscillators and meas on the lends 
ofthe coil 
2. The electric generator of claim 1, wherein the electric 
generator stimulates and attracts the electric emissions of 
‘atomic oscillators by the use of high voltage. 
3. The electric generator of claim 1, wherein the antennal 
waveguide is designed based on functions af phi andor pi. 
4. The electric generator of claim 1, wherein the antennal 
waveguide is of pyramidal shape. 
S. The electric generator of claim 1, wherein the antenna! 
waveguide is placed on an insulating bae 
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6. The ceci generator of claim 1, wherein the antenna 
waveguide is at а high voltage during the operation of he 
generale 

The electric generator ol claim 1, wherein the antena! 
waveguide voltage is measured by using an E-field antenna: 

* The electric generator o! claim 1, wherein the senna! 
waveguide is connected о an oscilator: 

The electric generator of claim 8, wherein the oscillator 
comprises а resonant step-up transformer 

10 The electric generatorofelaim 1 wherein the height of 
the pyramid of the cleric generator is Irom about 0.10 m to 
about 1000 m: 

11. The electric generator of laim 1, wherein, the base 
suce area c the pyramid is om about 001 m about 
Тоодо? 

12 The electrie generator of claim 1, wherein the generator 
is positioned in the general North Su iret. 

T3. Ап clectric generator for harvesting the energies of 

(a) an anennawaneguide а is geometrically optimized 

havine а conducta surface: and 

(ja primary (pex) ci wound with an insulated conduc: 

Tor overs mon conduce сой om the сой being can 
nested 1o an AC or AC-DC diverts botom cad and, 
tothe conducting surface of the antenaraveguie by 
is top end near Me point where the electric Hel con 
Sach the antenna/aveguide, and. the senna 
Venen serving as a quasi-capaeitive seis clement 
{5 provide а specifie resonant fequency aad 
(Ja Secondary сой of smaller diameter han the primary 

(рел) coil having а greater number of ums than te 
‘rary evil the secondary сой being positioned coxis 
Шу within the primary сой and acting as а resonant 
ар-ар transformer winding inductively coupled with 
арек coil; 

Wherein the generator absorbs impubes from Earth's electri 

обороны and 

‘wherein the attracted energy manifests as high voltage sinu: 

Dial waveforms inthe secondary сой, representing har 

‘ested letra energy of atomic oscillators and measurable 

‘the lends ofthe secondary coi 

14 The сане generator of chim 13, in which more than 
one resonant step-up transformer winding is used. 

15 The electri generator of clim 13, wherein the electric 
dencrotor simulates and acts the ceci emissions of 
Жош oscillators by the use of high уйре, 

16. Ihe аал generator of claim 15, wherein the high 
voltage н grec than S00 V, 

T7 The electric generatoro бл 13, wherein the amenna 
waveguide is designed based on functions of phi ando pi 

18 секанс generatoro clim 13, wherein be antenna 
waveguide is ot pyramidal shape: 

19 Thecleciric generator ofelsimn 13, whercinthe antenna 
waveguide is placed on an insulating hae. 

20 The ceci penerstoroelaim 13, wherein the antenna! 
waveguide is at a high voltage during the operation of the 
жест 

TI ао genertorofclaim 13, wherein the antennal 
waveguide voltage i measured by using an E-field antenna: 

22 Theclecrc peneratoro laim 13, Wherein сана! 
waveguide is connected о an oscilator: 

2 The lecti generator of ciim 22, wherein the oscil- 
lator comprises а rsonan step-up transformer 

4 The electric generator of claim 13, wherein the primary 
(орех) сой of the resonant transformer is connected near the 
рош where the lore Held eonactstheantenna/wavegvide 
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25, The electric generator of claim 13, wherein the bottom 
dead ofthe secondary coil is connected о ground 

26, Theclectri generator of claim 13, wherein the primary 
(apex) coil is inductively coupled to the secondary сй. 

27. The electric generator of claim 13, wherein the output 
ofthe secondary coil is connected to a load. 

28, The electric generator of claim 13, wherein the height 
ofthe pyramid of le electric generators from about 0.10 m 
to about 1000 m. 

29. The electric generator of claim 13, wher 
suffice area ofthe pyramid is from about 001 me 
10000000 m 

30. The electric generator of claim 13, wherein the genera- 
tor is positioned inthe general North-South direction: 

31. Ап electric generator for harvesting the electric emis- 
sions af atomic oscillations comprising an oscillator. 

32. The electric generator of cim 31, wherein the oscil- 
Jator operates in the LF or ELF bands, 

Эз. The electric generator of claim 31 wherein the electric 
generator comprises: 

та) a primary (apex) coil wound with a conductor over a 

secondary сой, the primary (apex) сой being connected 
leciically at ils bontom lend t0 a driver operating in the 
LF or ELF bands while connected by its top lead nearthe 
point at which the electric ek! contacts the conductive 
Surface of he antenna/wvaveguides and 
(b) a secondary coll of smaller diameter than the primary 
‘oil having a greater number of turns than the primary 
coil, the secondary coil Being positioned coaxially 
‘within the first coil and acting as a resonant step-up 
лпа отет winding indvetively coupled with the pri- 
mary: 
wherein said resonant step-up tansformer’s output voltage 
exceeds 500 Vine 
‘wherein the electric generator attracts impulses from Earth's 
electric oscillations: 
and wherein the attracted energy manifests as high voltage 
Sinusoidal waveforms representing harvested electric energy 
‘of atomic oscillations in Ве secondary сой, 
34. The electric generator of claim 33, wherein the output 
ofthe secondary coil is connected toa load Tor drawing power 
fom the generator. 
35. A method of topping Earths electric oscillatory ener- 
gies comprising the steps of 
Ta) positioning the electric generator of cl 
IE exposed to Earth's electric oscil 

(by generating a sinusoidal voltage sign 
‘Vested electric energy of atomi oscillators by the oper 
tion ofthe generator. 

зв. A method of topping Ears electric oscillatory ener- 
aes comprising the steps of 

(a) positioning the electric generator of claim 2 such that it 

iS exposed to Barth's electric oscillations; and 

(b)generstingasinusoidal voltage signal representing har- 

vested electric energy o atomic oscillators by the opera 
tion ofthe generator. 

37. А method of tapping Forts electric oscillatory ener 
ses comprising the steps oF 

(а) positioning the electric generator of chaim 32 such that 

itis exposed to Earth's electric oscillations: and 

(bygenerating a sinusoidal voltage signal representing har 

vested electric energy of atomic oscillators by the opera- 
tion ofthe generator. 
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PYRAMID ELECTRIC GENERATOR 


‘This application is a continuationin-part of PCT Applic 
боп Ser No, PCT/USO7/69804 by Grandics, entitled “An 
Electric Power Converter for Extraction of Atmospheric 
Electrical Energy,” designating the United States and filed on 
May 25, 2007, which in tum claimed priority liom US 
Provisional Application Ser. No. 018360 by Grandis, 
also entitled “An Electric Power Converter for Extraction оГ 
Atmospheric Electrical Energy: "and ld on Jul 3,2006. The 
specifications of these rwo applications are incorporated 
herein in their entirety һу this reference 


BACKGROUND OF THE INVENTION 


This invention relates to the generation of electrical power 
зу drawing energy from Earth's electric field. Earth repre- 
sels resonant system in which both atmospheric and ch 
Tic electrical processes can be harvested. In U.S. Pat. No. 
6974.110, we have provided an apparatus and method for 
converting the electrostatic potential energy of Farts atmo- 
Sphere. The present invention aims to provide an electric 
descrito that, in addition to lapping atmosphere clectrie 
processes, extracts electrical power from the vibrational 
energy of atomic oscillators by a novel resonant coupling 
p 


SUMMARY OF THE INVENTION 


An electrical generator according to the present invention 
provides a new method of tapping Earth’s electi energy 
Tel 

‘One aspect of the present invention is an apparatus for 
capturing both atmospheric and tellurie electric energies, 
comprising 

ао antenna waveguide that is geometrically optimized, 
having a conducting surface; 

(Ja primary сой wound with a conductor avera secondary 
coil the coil being attached electrically to driver operating 
in the LP radio band; and 

@)а secondary сой smaller in diameter than the primary 
coil having grener length and а greater number of ts than 
{he primary coil and having a first lend and a second lead, he 
secondary сой being positioned coaxially within the first coil 
and acting аа resonant step-up transformer winding, induc- 
tively coupled with the primary coil and an extemal capacitor 
connected in parallel with the secondary сой o provide a 
Specific resonant frequency; or. 

(4) a secondary сой smaller in diameter than the primary 
сой, having a greater length and a greater number of tums 
han he primary сой and having a fist lead and a second lead, 
the secondary сой being positioned coaxially within the first 
coil and acting as a resonant step-up transformer winding, 
inductively coupled withthe primary coil and connected with 
the antenna/waveguide serving as а quasicapacitive series 
element to provide a specilic resonant frequency: 
wherein the conducting surface of the anenna waveguide is 
‘configured such that the secondary coil is connected near the 
point at which the цене field contacts the antenna! 


generator absorbs electromagnetic impulses 
ftom Faris electric field; and wherein a high voltage sinu- 
soidal waveform is generated in the secondary coil represent. 
ing harvested atmospheric and tellurie electrical energy and 
measurable on the leds of the secondary сой. 


2 

Preferably, the antenna'waveguid is of pyramidal shape. 
When the antenna waveguide is of pyramidal shape, the sec. 
ondary coil is preferably connected near or at the apex of the 
amenna'waveguide. 

Another aspect of the present invention is an electric gen- 
‘erator for harvesting the electric emissions of atomie oscilla- 
tions comprising an oscillator. Typically, the oscillator oper- 
ates in the LF or ELF bands. 

Typically, in this aspect of he present invention, the gen- 
erator comprises: 

(primary сой wound with conductorovera secondary 
‘coil, the coil being connected electrically to a driver operating 
inthe LF or ELF bands: and 

(2) a secondary сой of smaller diameter than the primary 
oil havinga greater length and a greater number of ts than 
the primary coil, the secondary coil being positioned coax 
ally within the first coil and acting as a resonant step-up 
transformer winding induetively coupled with the primary: 
wherein said resonant step-up transformer' output voltae 

‘exceeds $00 Vu 
wherein the electric generator attracts impulses from Earth's 

‘еее oscillations; and 
wherein the attracted energy manifests as high voltage sinu- 

sol waveforms representing harvested electric energy of 

atomic oscillations in the secondary coil and measurable 
on Teas of he secondary coil. 

Another aspect of the present invention is a method of 
tapping Earth's electric energy field. comprising these steps: 

(1) positioning an electric generator according t the 
present invention as described above, so thmt i js exposed to 
ûû source of atmospheric and telluric electric energy: and 

(2)producinga high-voltage sinusoidal signal representing 
electrical energy harvested by the operation ofthe generator. 


BRIEF DESCRIPTION OF THE DRAWINGS 


The following invention will be better understood with 
reference to the specification, appended claims, and accom- 
paying drawings, where 
3- 1 isa graph showing the formation of electric vortices 

across and around the pyramid. 

FIG. 2 ва тры showing fhe circuit diagram of the pyra- 
mid generator: 

FIG. 3 is a graph showing the power in the secondary coil 
vs. the power in the primary coil 

FIG. 4 is a graph showing the power in the secondary coil 
vs. the apex voltage on the pyramid. 

FIG. $ is a graph showing the circuit diagram of the pyra- 
mid generator with the measurement points 


DETAILED DESCRIPTION OF THE INVENTION 


One aspect ofthe present invention is an electric generator 
For attracting the electric emissions of atomic oscillations by 
the use of high voltage, 1o harvest electric energy therefrom. 

‘One embodiment of ihis aspect of the invention isan арра 
aus for capturing atmospheric and telluric electric energies 
by harvesting the energies of atomic oscillators, comprising 

(Lan antenna waveguide that is geometrically optimized, 
having a conducting surface: 

(2)a primary сой wound with an insulated conductor, the 
coii being connected toan AC or AC-DC driver: and 

(3) a secondary сой smaller in diameter than The primary 
сой, having а greater length and a greater number of turns 
than the primary coil and having fist lead апда second lead, 
the secondary coil being positioned coaxially within the first 
coil and acting as a resonant step-up transformer Winding, 
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inductively coupled with the Пом сой andan extemal capaci- 
{or connect in parallel withthe secondary сой to provide a 
specific resonant frequency: or 

YA) a secondary сой smaller in diameter than the primary 
coil, having а greater length and a greater number of tums 
‘han he primary coil and having first lead and a second ead, 
the secondary coil being positioned coaxially within the fist 
coll and acting as a resonant step-up transformer winding, 
inductively coupled with the fist coil and connected with the 
antenna’vaveguide serving as a quasi capacitive series ele- 
ment to provide a specifie resonant requeney, with the sec- 
ondary сой attached near the point at which the electric field 
contacts the antenna waveguide: 

Wherein the generator absorbs electromagnetic 

im Earth's electric field; and 
wherein а high-voltage, sinusoidal waveform is generated in 

the secondary coil representing harvested atmospheric and 

ойша electrical energy and measurable on lads of the 
secondary сөй, 

Preferably, the antenna/wavegude is of pyramidal shape, 
However, any geometrie shape can be used for the antenna 
‘waveguide. Whe itis of pyramidal shape, the secondary сой 
is preferably connected near or at the apex of the sie! 
‘waveguide, The shape and size ofthe antenna/aveguide can 
be optimized depending оп the intended use of the generator. 
Preferably, the amenna waveguide exhibits ratios of pi and 
the Fibonacci number (phi). 

Typically. tbe gencrioe further comprises sn insulated 
base on which the antenna/waveguide is placed. The size and 
shape of the insulated base can also be optimized, depending. 
on the intended use of the generoz The second Jead of the 
secondary coil is typically connected to carth ground. 

Typically. the ouput of the secondary coil is harvested 
‘This can be done by connecting 1o a rectifiercapacitor-load 
resistance, or by a third coil inductively coupled with the 
Secondary coil. In one alternative, the output of the secondary 
cols coupled to a load for drawing power from the generator. 
The optimal circuit can be selected by one of ordinary skillin 
the art to optimize power extraction. The lal draws power 
from the generator. The lad can be a resistor, a rectifier or a 
storage capacitor powering a DC load. Typically, the antenna! 
waveguide is at a high voltage during the operation of the 
generator Typically. the antenaa/eseeguide voliage is 
greater than 500 V. The antenna'wavepuide can be con 
nected to an oscillator The oscillator can comprise a resonant 
Step-up tansforme 

Typically, the antennawaveguide is in resonance with the 
secondary coil. Typically, the primary coil is inductively 
coupled 1o the secondary сой. 

“Typically the antonna/ waveguide is positioned in a gener- 
ally north-south direction to tap atmospheric and tellurie elec- 
‘ric energy. In this arrangement, when the antenna waveguide 
is of pyramidal shape, the height of the pyramid can be from 
about Sm to about 1000 m, mare typically, from about 0.50 
‘nto about 150 m. The optimal pyramid size is a function of 
the power requirements However, a pyramid сап be built 
even 1 lan in height, Typically, the base surface area of the 
pyramid ranges fom about 025 m to about 1,000,000 m; 
‘ore typically from about 025 m to about 25,000 m°. Мать 
rally, other heights and hase surface areas can bo used for 
particular applications. The numbers of sides can also vary. 
When the pyramid js small (Gxt base length described 
in this application), there jean insufficientatmospherie poten- 
alon its apex o rigger the attraction of power In such event, 
an AC or AC-DC driver is necessary to bring the pyramid to 
the electric potential necessary. А suitable voltage typically 
reser than 500 Vane 
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In one alternative, the primary coil s wound with а con- 
ductor over the secondary сой, the primary сой being con- 
nected electrically to a driver operating in the LF or ELF 
bands. 

“Another aspect of the present invention is an electric gen- 
‘erator for harvesting the electric emissions of atomi oscilla- 
tions comprising an oscillator. Typically, the oscillator oper- 

es in the LF or ELF bands. 

Typically, in this aspect of the present invention. the gen- 
erator comprises 

(l)sprimary coil wound with aconductorovera secondary 
coil the coil being connected electrically to a driver operating 
inthe LF or ELF bands: and 

(2) secondary coi of smaller diameter than the primary 
coil havinga greater length anda greater number of ts than 
the primary coil, he secondary сой being pos 

У within the first сой and acting aw а Tes 
transformer winding inductively coupled with the primary: 
Wherein said resonant step-up trasformer's output voltage 

exceeds $00 Vu 
wherein the доа generator attracts impulses from Earth's 

‘electric oscillations: and 
wherein the attracted energy manifests as high voltage sinu- 

soidal waveforms representing harvested electric energy of 

"опе oscillations in the secondary coil and measurable 

оа leads of the secondary сой. 

In this alternative, the output of the secondary сой сап be 
coupled 1o a load for drawing power from the generator. 

Another aspect of the invention is a method of tapping 
arth’ electric energy based оп the following concepts: 

(D wilzing a pyramidal antenna'waveguide designed 
based on the ratios of pi and phi: 

2) using the antenna'wavegukle to absorb and focus spe- 
адс frequencies of Farb s electric field; 

(3) positioning a resonant coil system connected to said 
amtennawaveguidenear orat its apex according to the present 
соп; and 

14) generating a high-voltage sinusoidal signal, represent 
ing harvested atmospheric and telluric electrical energy, by 
the operation of the сой system. 

“Typically, in this method, the method comprises the steps 
of 


(I) positioning an electric generator according to the 
present invention as deserited above such that itis exposed lo 
Fart’ electric oscillations; and 

(2) generating a high voltage sinusoidal signal representing 
harvested electric energy ol atomic oscillators by the opera- 
tion ofthe generator 

"Iypicall the harvested electric energy can be fed into а 
poser grid for distribution, Би smaller units capable of dis- 
бань power generation or for use as stand-alone generators 
are also feasible by the concept of this invention. 

"The invention is described by the following Example. This 
Example is include Tor illustrative purposes only and is not 
intended to limit the invention. 


EXAMPLE 


We have introduced a new theory of space, energy and 
талек that predicted that electromagnetic interaction propa- 

{te through a carrier medium called the space lattice that is 
made up of pulsating, phi-based spiral vortices (STAR), the 
‘excitation of which generates propagating sinusoidal lines of 
Torce across the space latice recorded as electromagnetic 
waves by our instruments [1.2]. We have also predicted that 
natural pressure gradients exist within the space lattice that 
Can be used for power generation by inserting a capacitor into 
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such gradient. Furthermore, we proposed that a pyramid- 
shupedcapaciior isan optimally shaped device for tapping the 
energy gradient of the space lattice that manifests in the form 
ofan electrical potential gradient in Earth's atmosphere. This 
was demonstrated subsequently [3-5]. We also found that the 5 
yramid-shaped capacitor design should be based on ratios of 
Pi and phi [5] because electrical energy propagates along a 
Бе spiral [6]. 

‘We suggested that elemental particles are composed of 
STAT oscillators that make up the space lattice by electro- 
magnetic compression of its elemental cubes imo pulsating 
‘onical/vortextial subunits that form the basis or all particles 
of matter [1.2]. We proposed that atomie and subatomic oscil- 
lators could vibrate in а very wide frequency range from 
subsacoustc to extremely high EM frequencies [12] This 
"does not mean that material bodies can take or maintain а 
Physical form at any energy level, but thisallows the recycling 
of atoms into the space latice as part oftheir natural evolution 
(26 

Atomic oscillators are constantly in motion, and such 
motion is electric because all motion and energy is fundamen- 
ally electric [2,6]. Itis known that atomic bodies constantly 
exchange electric energy, Such energy fow can be harvested 
When the spiral physical nature of electric waves i recog- 
nizad. Russell observed that energy always moves during its 
‘generative cycle in spirals towards the higher potential [T]; 
еке, we reasoned that an “attractor” of high electric 
Potential must be provided to pull in the random electromag- 
netic emissions of mamic охе а, The “attractor” must 
function as a phicbassdantenna’waveguide to focus the phi- 30 
bused electric emissions of momie bodies into the apex of a 
vortex, the same method Nature uses for power multiplication 
16:7] Therefore, a phicbased pyramidal antenna/waveguide 
must be al a high voltage in order to perform its stractor 
function. 

Asall material manifestations are tonal 8] consti vibra- 
tions are always generated during the oscillations of atomic 
bodies. even though they are inaudible most of the time. 
Sometimes, however, they are detected: one such example is 
Earth's hum [9-11], Earth's solid mass and its atmosphere 
represent a coupled resonant system, and is therefore our 
expanded target power source. Acoustic waves are also ele 
rical [8] and can be harvested. To achieve this goal, the 
geometrically optimized pyramidal antenna waveguide must 
Be connected to ап oscillator that operates at a high voltage: 
and is tunel о a suitably selected frequency 

‘The appropriate resonant frequency is dictated by practical 
considerations, Atomic oscillators can vibre in a very wide 
frequency range [1.2,6-8] but short wavelength radiations are 
readily re-absorbad by atoms and are rapidly attenuated: 
therefore, long wavelength electromagnetic emissions mus 
be targeted. The operation ofthe pyramid generator is feasible 
inthe ELF to the LF range. As electric radiation propagates in 
а vortex [2.6-8], бе emitted electric vortex over the pyrami- 
dal antenna (FIG. 1) increases йв “size.” and so itis capable of 
funneling atmospheric electromagnetic emissions of the 
same frequency back into the амво ккан Thus, the 
pyramid electric generator could capture the energy emitted 
by both telluric and atmospheric atomic oscillators. We have 
tested these assumptions and demonstrated the basie prin- «i 
ciples of an electric generator. 

Methods and Results 

“In our previous papers, we reported that a pyramid-shaped 
capacitrantenna converts atmospheric electrostatic dis- 
‘charge impulses (ESD) ito a periodie high-frequency signal cs 
{hat canbe detect inan insulated сой pled in proximity of 
the capacitor [34]. Here, we report on further developments 
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including à new design for the resonant сой system and an 
expanded range of energy sources targeted. A Tektronix TPS 
2024 digital oscilloscope was used for signal acquisition and 
analysis, and Tektronix A503 current amplifiers were used 
‘ith the Tektronix A6302 and A6303 probes for current mea- 
surement. High voltage was measured using a Tektronix 
POOLS probe. An ЕМ HOLA amplifier was used to activate 
the primary coil of the resonant coil system at the selected 
frequency. 

For the experiments, we used a geometrically optimized 
pyramid-sbaped antonnawaveguide [3-5]. The pyramid 
expressed ratios of pi and phi and was approximately а 1:125 
Sealed down replica of the Great Pyramid of Giza (GPE), 6 
Tet base length. The pyramid was built of a wooden frame 
and covered with triangular copper sheets oF 0.66 mm thick- 
mess оп its sides that were electrically connected. It was 
placed on an insulating base and positioned in the general 
North-South direction. 

The secondary coil (coil 2) was wound with a 20 AWG 
insulated magnet wire with a monofilament nylon spacer 
(006 mm diameter} between the tums on a fiberglass cylin- 
сш coil form, and connected to the conducting surface of 
the pyramid near its apex. Thus, the secondary coil was con- 
nected with the pyramidal antenna waveguide as а quasi- 
Capacitive series element to provide а specifie resonant fre- 
quency with coupling to the surmunding electromagnetic 
‘vironment, The other lead of coil 2 was grounded (FIG. 2). 
The purpose of the monofilament spacer was to reduce inter- 
winding capacitance in coil 2 у increasing distance between 
‘wie turns of the сой. 

A primary сой of larger diameter (сой 1) was wound on or 
near the lower cylindrical volume of coil 2 with the lead 
connected to earth ground, and served as a driver сой induc- 
tively coupled with the secondary (coil 2). The secondary was 
Isolated from the primary by ayers of silicon rubber and 
foam. The two coils make a resonant step-up transformer, the 
parameters of which are shown in Table 1 


туш 
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Inthe experiment; the controlled variable was the voltage, 
which was increased in чер until the maximum voltage in 
the secondary (permitted by circuit components and test 
equipment) was achieved for the given resonant frequency. 
The objective was to “drive the atmosphere” by radiating а 
high voltage (-20 KV p-p), LF (40-120 KIZ) signal developed 
by the high ratio step-up transformer and fed y a powerful 
signal generator at a resonant frequency either with an 1-С 
resonant secondary coil, or a resonance determined by the 
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pyramid asa quasi-capacitive series element connected to the 
Secondary col of the transformer and radiating o the local 
atmosphere. The data are shown in Table 2. 

The experimental data are shown in Table 2. Те current 
readings were also confirmed by using “current sensing” 
resistors (not shown). A apparent power gain of nearly 100- 
fold was achieved in the secondary coil relative to input power 
in the primary сой, and a linear increase of power in the 
secondary coil with the increase of input power into the 
primary coil (FIG. 3) The power in the secondary сой expo- 10 
mentally increnses with the pyramid apex voltage (FIG. 4) 
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inductively coupled to coil 2. The measurement points are 
alo indicated, displaying the positions of voltage and curent 
probes. The data are captured by a digital oscilloscope and 
Recorded on a laptop computer. 

Discussion. 

This invention demonstrates а novel approach to harvest 
Earth's electric energy. The masses of Earth and t an 
sphere represent coupled resonant system that is continually 
lected by solar radianion. We have found that a pyramidal 
‘antenna designed based оп the ratios of phi and pi is optimal 
Tor the capture of atmospheric electrostatic discharge (ESD) 


TABLE? 
oer Mewes e Pani Reon Cul Se 

E: b E 

ЖШШЕ ^ dia аза ima ied ийа айо йз qi 


A ead may be connected to coil 210 draw power from the 
system. The load may also be connected via a tertiary сой 
inductively coupled to the secondary сой. The load may bea 
resistor, a rectifier or storage capacitor powering а DC load. 

A graphie representation ofthe test system is shown in FIG, 
S The pyramidal antenna waveguide, placed оп an insulating 
bise, is coupled to the surrounding electromagnetic environ 
ment and serves as an antenna waveguide for the concentri 
"ion of atmospheric and telluric electromagnetic oscillations 
at resonance frequency. As the flow of electric energy is 
always balanced [6], two vortices may cross the pyramidal 
amenna: one from the direction obe ground concentrating 
into its apex, and another one from its apex propagating into 
the atmosphere (FIG. 1). The atmospheric electric vortex 
possibly acts as an ionic antenna palling in EM radiations 
from a large atmospheric domain. № FIG. 5, the antenna’ 
‘waveguide 10 is attached to оой 12. To drive the system. a 
RE generator 14 is connected 1o a signal amplifier 16, The 
signal amplifier 16 is also connected to ап uninterruptible 
power supply (UPS) 18 though a sinewave generator 20 and 
‘frequency counter 22. Output from the sinewave generator 
20 and frequency counter 22 are also connected to а fist 
‘current amplifier 24. The output from the antenna waveguide 
Toandeoil 12 are also connectedto a second current amplifier 
26. The sinewave generator 20, frequency counter 22, first 
current amplifier 24, ad second current amplifier 26 are 
connected to а digital oscilloscope 28. Outputs from the 
ffenna’waveyuide 10 and сой 12 are also connected to the 
digital oscilloscope 28. A laptop computer 30 controls the 
Sinewave generator 20 and frequency counter 22. 

The pyramids apex js attached to a coil of high tum num- 
ber (FIGS: 2 & 4). This secondary сой wound on a noncon- 
ductive сой form serves as a step-up transformer, and forms a 
resonant circuit with the pyramid that acts as a quasi-capaci- 
tiveseries element. The secondary coil is activated by a signal 
froman RF generator via a primary coil ofa few tr numbers 


impulses [3-5], Atmospheric ESD isa product of solar radia- 
tion and is a wide bandwidth phenomenon. The pyramid as a 
wideband, non-resonant antenna js uniquely adapted to har- 
Vest the energy of atmospheric ESD. 

This invention also points out an additional energizing 
mechanism st work during the operation of the pyramid elec- 
tric generator. The observation is derived from our theory on 
energy, matter and space [1,2] as well as that of Russell [6.7]. 


„ Both Russell and we observed that spiral motion is а fanda- 


mental action of matter and that the vortex is the mechanism 
‘of power multiplication in Nature. A vortex concentrates 
‘power into йв apex where the highest velocity of motion, the 
highest pressure and the highest electric potential resides 
112,57}, As electricity propagates along а pulsating phi- 
based spiral [6.7], a phi-hsed antenna/waveguide is suitable 
ıo focus its energy into the apex ofa vortex inside the antenna 
A phi-based pyramid is optimal for this purpose. 

‘As atomic bodies can oscillate in a very wide frequency 
range [1.2.6-8], а pyramidal antonnawaveguide coupled to 
amoscillator that is tuned to а suitable frequency can focusthe 
“асас noise" Irom Earth's atomic oseillators into the apex 
ofthe pyramid at a high voltage. Russell observed that energy 
moves towands the higher potential during its generative cycle 
Т7; therefore, i is essential that the pyramidal antenna be at 
‘high potential. Our data corroborated this assumption: 

“Toselecta suitable frequency range, one can begin withthe 
observation that all material manifestations are tonal [8] and 
that acoustic frequencies are always generated during the 
oscillations of atomie bodies even though they remain inau- 
‘ible most of the time. Acoustic waves are also electric [8] 
and therefore Earth's enormous mass and is atmosphere 
representa coupled resonant system that ofer a vast source of 
power. 

For practical reasons on our small pyramid, we have cho- 
sen a frequency above the audio range but below the radio 
frequency spectrum; our antennia was made о rite at the 
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target wavelength. The wavelength the 50-120kH range s. 
66 km o 25 km, thus allowing energy to be harvested over a 
lange atmosphere domain. As electrical energy propagates in 
a vortex [67] the ented electri vortex nic antenna) over 
the pyramidal antenna/wavepuide increases its “size” and 
{enables itto funnel the same frequency atmospheric electro- 
‘magnetic radiations back imo the antenna. Thus, the pyramid 
сай generator captures at the selected frequency the 
{nergy emitted by Barth's atomie oscillators. 

The presence of an electric (ionic) vortex was demon- 
sid by radar testing of the space over 44m tall fiberglass 
pyramid located near Moscow [12] The Russians found that 
the large ionized column of air over the ara of the vertical 
axis of he pyramid had a width of about 500 m and reached 
за atitude of 2 km. It is remarkable that this effect was 
induced by anoaconducive pyramid surface demonstrating а 
significant degree of atmosphere ionization even under fair 
‘weather conditions. Thus, a suitably sized large or an electri- 
cally activated small pyramid should open а low impedance 
path to higher elevations of relatively conductive atmospheric 
domains. 

In conclusion, he total power that can be extracted from 
Earth's atomie oscillators must be extremely me, likely far 
exceeding current global electric generation capacity. In our 
experimen, we obtained over 7000 VA power at about 20 KV 
pp pyramid voltage using a 6 leet base length pyramid. This 
Power is nearly 100 times greater than the power necessary to 
drive the pyramid to the required operating voltage. By con 
Siructing the pyramid generator fromm dedicated high voltage 
components and using higher drive voltages, a significant 
increase in power output is envisioned. The power extraction 
will also be enhanced by further optimization of the designs 
of bo the pyramid and the coil system. 

The power output will also increase by employing lager 


pyramid structures and coils As voltage is the primary factor 
in atiracting power into the system, the necessary voltage can 
be provided by the vertical stmospherie potential on a tall 
pyramid, Since the atmospheric vertical potential gradient 


‘weather conditions [13] a pyramid hei 
Suficient to provide the apex voltage for a self-sustaining 
power generator. As the pyramid scales up volumetrically, a 
power generator pyramid of the size range of the GPG could 
kely have an output in the hundreds to thousands of mega- 
watts minge. Groups of several pyramid electric generators 
could be placed within specific geographical areas, thus com- 
bining their energy harvesting capacity. 
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ADVANTAGES OF THE INVENTION 


“The present invention provides а new method of tapping 
Karl's electric energy and providing usable power that can 
be fed into a power grid or supplied by stand-alone power 
generators: Ii does so without the eod for mechanical energy 
Or the consumption of fossi fuel or the long-term risks asso- 
‘ciated with power generated by nuclear fission, including the 
tiskat diversion of issionable material to terrorist aims or the 
Zisk posed by the required long-term storage of spent nuclear 
fuel: Devices according tothe present invention can operate 
virally continously with ite to no maintenance. 

With respect 10 ranges of values, the invention encom- 
passes each intervening value between the upper and lower 
Пл of the range to at least a tenth ofthe lower limi s uait, 
unless the context clearly indicates otherwise. Moreover, the 
invention encompasses any other stated intervening valves 
and ranges including either or both of the upper and lower 
Timits of the range, unless specifically excluded from the 
sated range. 

Unless defined otherwise, the meanings ofall technical and 
scienti terms used herein are those commonly understood 
by one of ordinary skill in the ап to which this invention 
belongs One of ordinary skill in the ап will also appreciate 
hat any methods and materials similar or equivalent to those 
described herein can also be used to practice or test this 

"The publications and patents discussed herein are provided 
solely for their disclosure prior to the filing date of the present 
application. Nothing herein isto be construed as an admission 
that the present invention is not entitled to antedate such 
publication by viue of prior invention, Further the dates of 
Publication provided may be different Irom the ata publi- 
Cation imes which may noed 1o be independently confirmed. 

Alltbe publications cited are incorporated herein by refer 
ence in their entireties, including all published patents, patent 
applications, and literature references, as well as those pub- 
саап hat have been incorporated in those published doeu- 
ments. However, to the extent that any publication incorpo- 
maed herein by reference refers to information lo be 
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published, applicants do not adi that any such information 
published after the fling date of this application is to be 
Considered prior ап. 

As used in this specification and in the appended claims, 
the singular forms include the plural forms. For example the 
sca: "an and “the” iclode pural references unless the 
‘content clearly dictates otherwise. Additionally. the term “at 
ast" preceding a series of elements is to be understood as 
referring to every element in the series. The inventions ilus- 
atively described herein can suitably be practiced in the 
absence of any element or elements, imitation or limitations, 
‘ot specifically disclosed herein. Thus, for example. the terms 
“comprising.” “including.” “containing,” ete. shall be read 
cexpansively and without limitation. Additionally, the terms 
and expressions employed herein have been used as terms of 
description and not of limitation, and there is no intention in 
the use of such terms and expressions of excluding any 
equivalents of the future shown and described or any portion 
thereof, and it is recognized that various modifications are 
possible within the scope of the invention claimed. Thus, it 
Should be understood that although he present inver 
boen specifically disclosed by prefered embodiments and 
optional features, modification and variation of the inventions 
herein disclosed can be resorted to by those skilled in the art, 
and that such modifications and variations are considered to 
be within the scope of the inventions disclosed herein. The 
inventions have been described broadly and generically 
herein. Fach of the narrower species and subgeneric group- 
ings filling within the scope of the generic disclosure also 
form part of these inventions. This includes the generic 
description ofeach invention with a proviso or negative limi- 
tation removing any subject matter from the genus, regardless 
of whether or not the excised materials specifically resided 
therein, In addition, where features or aspects ofan invention 
ме described in terms of the Marks group, those schooled 
in the ап will recognize that the invention is also thereby 
described in terms of any individual member or subgroup of 
members of the Markush group. It is also to be understood 
thatthe above description is intended to be illustrative and not 
restrictive. Many embodiments will be apparent to those ofi 
е ап upon reviewing the above description. The seopeofthe 
invention should therefore, be determined not with reference 
то the above description, but should instead be determined 

reference tothe appended claims, along wih the full 
‘Scope of equivalents lo which such claims are entitled. Those 
Skilled in the ап will recognize, or will be able to ascertain 
using по more than routine experimentation, many equiva- 
ents to the specific embodiments of the invention described. 
Such equivalents are intended to be encompassed by the 
following claims. 

Telsim: 

1. An electric generator for harvest 
atomie oscillators comprising: 

a) an antenna waveguide that is geometrically optimized 

having a conducting surface: 
(Буа primary coil wound with an insulated conductor over 
а secondary сой, the coil being connected toan AC or 
AC-DC driver and 

(cj secondary сой of smaller diameter than the primary 
‘coil having’ greater length and a greater number of tums 
than the primary сой and havinga first lead and a second 
lead, the secondary coil being positioned coaxially 
within the fist сой and acting as а resonant step-up 
transformer winding inductively coupled with the pri- 
mary and an extemal capacitor connected in parallel 
with the secondary сой to provide a specifie resonant 
Frequency: or 


да the energies of 


n 
Da secondary coll of male diameter бип the primary 
coil hainga greater length anda greater numberof turns 
рва бе саам оао 
lend, the secondary сой being positioned. coaxialiy 
within бе ги сой and acing ara resonant step-up 
Transformer winding inductively coupled with the pet 
tiny and cousecied withthe steam Vegi se 
ing as а qus capace series element 1o provide a 
specie resonant frequency: 
wherein th conducting src of the antenna waveguide 
is configured such tat the seeondry eil i atachad 
таг be point at which the electis eld contacts the 
cons waveguide 
wherein the onerator absorbs impulses fim Бань 5 
"re oes; and where be acid сауу nis 
iot s ih voltage о waveform in the e 
солу сой, representing harvested мире and 
tell letra emery and messumbleo the eds of 
the secondary сой. 
2. The else generator of chim 1, wherein table 
voltages prestar tha 300 V 
3.1 баяне pee cf aim 1, ere hê antenna 
waveguide is designed based on rto ofp and phi 
ЧП electis peur af slim 1, viri бе anna 
малое sol sarin 
S. he cic generator of cim 1, wherein бе anna? 
waveguide îs placed оп an insulated base: 
The lve genero of claim 1, wierein th anena” 
veavoguide at high vlone during the operation ofthe 
PP The electri generator of claim 6, wherein бе antennal 
waveguide voliage i greater than 00V, 
S The азад волос of laim 1, vein be antenna” 
E hisli oam scil 
9 he doti generat of cim 8, wherein e oscillator 
compresa soria cpap паін 
16. The chc generator of claim 4, berein he second- 
any coll of e tranformar ie connected near te apex of ihe 
scan waveguide 
T1. The ceti generator of cam 1 when the seco 
deaf the secondary сой is connected о carth ground 
12. The clc generator of chim 1 wherein the primary 
coil is wound witha conducir ovr би secondary сой, e 
friar) ollbing connected анау ose opeting 
Inthe or RLE banda 
15 The cect ener of claim 1, whee the primary 
‘oil is inductively coupled 10 Ше secondary сой. 
T An etic generat for hanexing the ect ems 
sons of somic et lations of clam оо anos. 
18. The chc generator of claim M, wherein suid oxi 
Jur operates inthe LP or ELF bands 
Te. The ccce generitorof lam H4 whore the gener 
{aba primary col wound witha conductor overaseconary 
oly бе сой beg connected киеу toa dae? 
Sparing inte LE or ELE bands aod 

ОУ co of smaller diamcte tan the primary 
ааста овони арене ниве rek 
than the ратну coil, Ве secondary coll cing posi 
tied сыну win бе frm сой and эйр ша 
теза зарур катна winding ides, 
Cound withthe primary: wherein sad resonant черн 
ий vue exces S00V uc 

wherein the dicic genertor atc impute fom 
tats сабе oscilatons: and 
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wherein the attracted energy manifests as high voltage 18. The electric generator of elim 4, wherein the base 
sinusoidal waveforms representing harvested electric surface area of ihe pyramid is rom about 025 m to about 
energy of atomic oscillations in the secondary coil and — 1000000 m. 
measurable оп leads of the secondary coil. 19. Теве сїн generatrofehim 1, wherein the generator 
17. The «сані generator of'claim 4, wherein the height of < is positioned in а generally north-south direction. 
he pyramidal electric generator is from about 0 S0 m to about 
10902. 
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1 
METHOD AND APPARATUS FOR 
CONVERTING ELECTROSTATIC 

POTENTIAL ENERGY 
(CROSS-REFERENCES 
This application is а continustion-in-part of application 
ir. Мо. 09/732.110, fled Dec. 7, 2000, now abandoned, 
entitled “Method and Apparatus for Converting Electrostatic 

Potential Energy,” by Peter Grandis, which claims the 

benefit of Provisional application Ser. No. 60169378, d 

Dec. 7, 1999, which is incorporated herein in its entirety Бу 

this reference. 

BACKGROUND OF THE INVENTION 
This invention relates to the generation of electrical power 
by drawing energy from an electrostatic potential feld. The 
conversion of DC electrostatic energy into useable electrical 
energy by electrostatic generators is already described in the 

prior эп as disclosed in U.S. Pat. Nos, 3013201, 4,127,804, 

4,151,409 and 4,595,852. Generally, such prior art electro- 

Sic generator utilize mechanical energy to separate 

‘charges and thus contain complex mechanics that is dificult 

"o scale up for a high output system. Therefore, the present 

invention aims to provide an electrostatic generator in wbich 

lectica power i derived exclusively Itom the energy of 

DC electrostatic Век without the input of mechanical 

power, 


SUMMARY OF THE INVENTION 

Pursuant to this invention a simple technique is described 
to convert the energy of a DC electrostatic field imo an 
alternating current by wrapping а coil around the pyramid 
The resulting AC current cam be rectified and used for 
practical purposes. A pyramid-shaped capacitor сар also be 
{sed in an inverse mode of operation for the generation of 
propulsive force, 

‘Accordingly, one embodiment of the present invention is 
э method for converting DC electrostatic energy into usable 
Electrical energy, the method comprising the steps of 

(1) providing a capacitor of pyramidal shape; 

0) placing an insulated сой on the surface of the 
capacitor, the coil having leads 

5) attaching a rectifier to the leads of the coil, the rect 
having leads; and 

(4) attaching а capacitor or a battery to the leds of the 
rectifier so that DC electrostatic energy is converted into 
‘sable electrical ener 

Another embodiment of tbe present iny 
ıa method for converting DC electrostatic 
pulsive force comprising the steps of: 

(1) providing a first capacitor of pyramidal shape; 

(2) placing an insulated conductive tip on the point of the 

(2) providing a statie generator for charging the capacitor, 
E 

(4) attaching 3 ball-shaped smaller capacitors to the 
bottom of the pyramid shaped capacitor; and 

(6) providing means to extend or retract tbe ball shaped 
capacitors from the pyeamidal-shaped capacitor, so DC 
‘lectrostatic energy is Converted into propulsive force by the 
action of the first capacitor and the 3 ball-shaped smaller 
Capacitors provide directional control. 

[BRIEF DESCRIPTION OF THE DRAWINGS 

‘The following invention will become better understood 
with reference 10 the specification, appended claims, and 
ccompinying drawings, where: 
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FIG. 1 is a diagram demonstrating the pyramid experi- 
mental setup; 

FIG. 2 is the pyramid coil signal as detected by oslo 
коры and 

FIG. 3 ва diagram demonstrating power transmission on 
the pyramid setup. 


DESCRIPTION OF THE PREFERRED 
EMBODIMENT 


Pursuant t this invention, a novel method is described to 
convert DC electrostatic energy into an AC curent that can 
be rectified and used for practical purposes, The shape ofthe 
‘capacitor and the body of such device is designed to convert 
the DC electrostatic energy into the AC current for maximal 
ва, 

А pyramidal or conical shape is preferred for one of the 
capacitor electrodes (FIG. 1). In FIG. 1, a detector coil 102 
Js provided that in tum connected to an oscilloscope 104. 
The coil surrounds the metallic pyramid 100. In the experi 
mental setup shown, the field is established between a top 
plate 106 and the pyramid 100 by using a ground 108 
Connected toa source of DC electrical energy ПО, When a 
high voltage DC field GO V) is established on such 
capacitor, a regularly repeating, clocklke signal is detected 
in the coil placed on the pyramid surface (FIG. 2) This is 
an unexpected observation as corona discharges are irregular 
by nature. 

‘The alternating current from the coil can be rectified and 
used for practical purposes, If a suitable DC electrostatic 
field could be found in nature, this principle would be useful 
in tapping the energy of such hek. To test for this possibility, 
T have measured the rectified signal from the coil without an 

mal power source, The rectified coil ошр was col- 
lected in a capacitor and voltage measured in 1 h intervals, 
“The voltage measured is significantly higher if the capacitor 
cece is pyramid-shaped as opposed to а box-shaped 
electrode of the same height and volume. When the pyramid 
îs placed ito a Farsday cage, the signal is abolished (see 
details im the Example) The dala bas demonsiated in 
principle that with this experimental setup electrical energy 
fan be extracted from the Earth's electrostatic field. The 
Earth's surface and the ionosphere substitutes for the two 
charged electrodes, which exhibit negative and positive 
polarities, respectively. 

Atmospheric electricity manifests as a buildup of electro- 
siatie energy, a phenomenon that permanently elecirilies our 
environment (Anderson, R. V. in Electrical Processes in 
‘Atmospheres, Н. Hotezaik and R. Reiter, eds, (Steinkopf, 
Darmstadt, 1977) pp. 57-99). The voltage gradient between 
the Earth's surface and the ionosphere is thought to be 

intained by the electrical activity of tbe troposphere as 
well as the solar wind-coupled magnetospheric dynamo 
Robie, R. б. Tzur, Lin The Earth's Electrical Environment, 
Studies in Geophysics (National Academy Press, Washing. 
топ D.C, 1986) pp. 206-231). The Earths electrostatic feld 
is never depleted, despite the constant discharges of energy 
‘There are two segments of atmospheric electrical processes 
shat potentially could be tapped, fair weather and thunder 
storm related atmospheric electrical phenomena. 

"The Earth's voltage field creates а potential ference of 
about 400,000 V (Feynman, R. P. Lectures on Physics 
(Addison Wesley, Ine, Palo Alto, Calif, 1964) v2, Chapter 
9), with voltage gradient of about 200-300 V/m around the 
surface of the Earth (W. Gringell, J M. Rosen, D. 1. 
Hofmann, in The Earth's Electrical Environment, Studies in 
Geophysics (National Academy Press, Washington D.C. 
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1986) pp. 166-182). Given this voltage drop of 200-300 
Vim, the desired 30 kV potential can be obtained at 3 
pyramid height of about 100-150 m. 

Due to the evolving nature of our understanding of 
atmospheric electrical processes, we do not have a clear 
picture of the magnitude of electrical energy generated (and 
dissipated) in the global atmospheric electrical circuit by 
localized convective phenomena: Direct measurement of the 

mosphere vertical potential diilerence using tethered bal 
Toons have shown that under fair weather conditions and st 
low altitudes (150-550 m), short circuit currents on the order 
of 10 нА were obtained with a single wire collector yielding 
a power of about 1 W (Holzworth, В. H. et al, Direct 
measurement of lower atmospheric vertical potential 
аас, Geophys Res. Lat: 8, 783-786 (1981), and 
Номон, R. H. Hy-wire messurement of atmospheric 
potential, J. Geophys. Res 89, 1305-1401 (1084). 

"These data remarkably demonstrated that t is possible to 
couple to a large portion of he atmosphere and also gave an 
indirect proof ofthe presence of a Tair weather convective 
{generation process Since ata low altitude of 1500 m, the 
Satire atmospheric vertical electric potential (400 kV) could 
Бе bridged, it may even be possible to couple right into 
ionospheric electrical processes (Holewort, R. H et al, 
Direct measurement of lower atmospheric vertical polenta 
silfereces, Geophys Res. Lett. 8783-780 (1981). This 
‘would significantly expand the available energy poo for this 
pos 

"The otber possibility is to tap localized peaks of atmo- 
spheric electrical activity arising from thunderstorm activity 
The approximate order of magnitude of electrostatic energy 
generated in the troposphere could be estimated by the 
mount of energy dissipated by lighting discharges. The 
estimates Гог he total mmber o lightning strikes ver the 
entire surface of the Earth vary from 100 to 300 per second 
(Orville, R. E. in The Earth's Electrical Environment, Stud- 
ies in Geophysics (National Academy Press. Washington 
D.C., 1986) pp. 23-29). The estimate forthe power dis- 
charged in an average lightning event is 10 watts over a 
time period of about 02 sec (Christian, Н. J. and McCook, 
М. A. in A lightning primer at Вир.) 
thunder msfenasagov/). This yields a total of 2-6«107 
Weve of electrical energy spent by lightning discharges 
globally in each second, or approximately 410°” W-h per 
year Over 90% of all lighting occur over landmasses, The 
distribution of tropospheric electrical activity is highly 
concentrated, the major production zones being Central 
Africa, the south central United States and the Amazon 
Basin (Millen T. L. Global lighting activity at hup:// 
ww gheemsfe.nasi govitotaing'otd oval. full birm). 
This suggests that the density of atmospheric electrical 
activity in these zones may be high enough to tap. 

The current annual global electricity production by the 
world's power generating industry is 22x10 W.h (Seth, 
A. Nuclear power and i role in global electricity and 

Istic fc Energy and Environmental Research, at 
"ups we eer orgemec-Lighborg html (1997) which 
is only a small fraction, about ‘sb, of the electricity 
{generated and discharged naturally by lightning activity. AS 
Tighining represeals only peak charge density events, the 
localized total charge production of thunderstorms is nec- 
‘sarily underestimated by а factor, the magnitude of which 
is sill unknown. 

These indicate that atmospheric electricity, if harnessed, 
could meet ай he energy needs of mankind. This 
блаа à new electrical phenomenon that 
conversion of electrostatic energy into an alternating cur- 
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Research on the average electrical power generated and 
dissipated by the Earth's global electrical circuit suggests 
‘that about 2000 thunderstorms arc їп progress at any given 
time, and thatthe average storm curent delivered to the 
Sonaspbere is of the order of one ampere (Roble, R. G. Tzur, 
L in The Earths Electrical Environment, Studies in Geo- 
Physics (National Academy Press, Washington D.C., 1986) 
Рр, 206-231). The potential dillerence between the Earth 
nd the ionosphere is of the order of 500 KV; therefore, the 
{otal source power i of the order 2000515107, or 10, 
walls over the entire planet Thunderstorms produce an 
average of one 1 several nunoamperes per square meter at 
the surface (Stander, R. В. and Wing, W. P Quart. J. Met 
Soc. 105 285 (1979). These estimates would suggest that 
‘here might not be sufficient energy to tap. 

However, the limitation of these low, average Earth 
surface current densities is not applicable to the pyramid 
collector for several reasons. In thunderstorms, terawatts of 
electrical power are generated over relatively long periods of 
time. To capture this electric power and prevent iis 
dissipation, an effective “charge Sink” is necessary. The 
sub-optimal geometry ofthe Barth's surface terrain and ils 
relatively low conductivity produce an ineffective sink 
‘which leads 10 small ground surface current densities. A 
melal pyramid, however, due o its optimal geometry and 
construction acts as an effective charge sink: 

FIG. 3shows power transmission on the pyramid setup. In 
FIG. 3, a pyramid 200 ss described above is in contact with 
a сой 202 and a bridge rectifer 204, The latter is charging 
Capacitor 206 which feeds load 208. Oscilloscope 210 
‘measures the voltage drop on the load 

‘Accordingly, one embodiment of the invention is а 
method for converting DC electrostatic energy into usable 
lectica energy, the method comprising the steps of 

(1) providing а capacitor of pyramidal shape; 

(0) placing an insulated сой on the surface of the 
capacitor, the сой having leads; 

(G) attaching a rectifier to the leads of the coil, Ње recte 
having leads and 

(4) attaching а capacitor or 
reciher so that DC демоны 
Usable electrical energy 

As detailed below, typically, a clocklike signal is 
detected from the leads of the сой. The signal can be 
‘eet, pooled in а capacitor, or pooled in a battery. 

A production pyramid, with a projected 40000 т base 
surface area, a height of 150 m, and a metallic composition 
Would provide а [ar more effective charge sink tban the 
Surrounding ground surface. As curent always flows in the 
direction of last resistance, this would lead toa concen 
"rid flow of current from the thundercloud ino the 
pyramid. Asa result, a column of air above the surface of the 
pyramid would become highly ionized apd much more 
Conductive than the air in the surrounding arca. This would 
ensure à rapid transfer of charges from the thunderclouds 
Jno the pyramid, Therefore, the current flowing into the 
pyramid would likely be very strong, As a resul, lightning 
айту could be reduced or abolished. In addition, since the 
fhreshold effect causes exponential power amplification, 
such a pyramid could produce very large quantities of 
саша! стру. 

The generation of thunderstorm-related electrical energy 
in the atmosphere shows a high degree of concentration into 
three major geographical zones (Miller, T. L- Global light 
ning activity at Du www ghee mstcness вом 
Old oval Tull im). By placing epergy-producing pyra- 


battery to the leads of the 
energy is converted into 
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тї into these zones of high-energy electrical activity, vast 
quantities of electricity could he obtained. Atmespheric 
“lectriity would be a renewable, clean energy source, and 
could give us the opportunity to begia reversing tbe process 
of global warming caused by anthropogenic greenhouse gas 
emissions. This process, which now produces well 
measurable ress threatens to upset our ecosystem wil 
unpredictable consequences (Kerr, RA. Science 286 1828 
(бу. 

Electrostatic energy could also be used io produce a 
propulsive force. A capacitor made ino the shape ola 
pyramid or cone is suitable. The conductive elements of the 
©арасйог are Jayered into the pyramidal or conical segment 
‘ofthe hull of sich eral. Optimally, there should he several 
layers of negatively charged conductors on the outside while 
ıa single layer of positively charged conductors in the inside 
of the стай. АЙ conductive elements should be carefully 
insulated in order to main the charges inside te capaci 

In the center of the craft, a conductive, insulated pole is 
mounted such that the pole extends ош into be exterior at 
the lop of the craft. The tip of that pole has з metal ball 
mounted on which is also positively charged. When all 
Capacitor plates are charged, a pressure dillerental is 
induced and above the craft the pressure will be higher than 

the bottom of the craft. This pressure differential is 
Unstable and progresses towanis im equilibrium. И will 
propel the стай forward in order to eliminate the pressure 
rien This requires tbat a sufficiently high voltage (100, 
00 V) be applied. The capacitors incorporated into the bull 
will give control over the Ш. 

To obtain directional control over all three axes of 
movement, thee capacitors need to be mounted at the 
bonom of ihe craft placed 120° apart fom esch other, These 
capacitors could take the shape of a ball and would De 
mounted on retraclble shafts. The top half of the capacitors 
Would be positively charged while the bottom half i pe 
tively charged. When in fight, the capacitors are retracted 
and charged based on the needs of directional conto so that 
ihe ball-sbaped capacitors provide lateral movement control 
or the vehicle. To achieve forward movement, tbe charges 
оп one capacitor facing the direction of the desired path 
Should be reduced relative to the other two capacitors, This 
‘Would make the craft ЧИ Forward and мап moving in thst 
direction. An alternative method of lateral directional con- 
{col could be obtained hy dividing the capacitor bank inside 
the hull into segments which segments would be charged 
individually 

Upon landing, the tree ball capacitors would be pro- 
игш! on their shafts and serve as Tanding geat. On landing, 
they would be discharged because the cath is be greater 
‘ground, Oa launching. the main capacitors of the boll would 
бе activated leading to takeoff The türcc-capuctor landing 
gear would then be retracted and charged up 3o that they сай 
Function for lateral directional control afier takeoll, 
On-board siatie generators would supply voltage required 
for the operation of the cra 

‘Accordingly, another embodiment of the invention com- 
prises a method for converting DC electrostatic energy into 
propulsive force comprising the steps of 

(1) providing а first capacitor of pyramidal shape; 

С) placing an insulated conductive tip on the point of the 
арасот 

(O) providing a siatie generator for charging he capacitor, 

(4) attaching 3 hatl-shaped smaller capacitors to the 
bottom of the pyramid shaped capacitor, and 

(S) providing means to extend ог retract e ball shaped 
capacitors from the porumidilshipod capacilor, so DC 
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electrostatic energy is converted into propulsive force by the 
Seton of the fir capacitor and the З ballshaped smaller 
Capacitors provide directional control. 

Inertial forces pose great obstacles 10 improving the 
performance of curent propulsion systems. The most sie- 
nificant aspect of this type of propulsion would be the loss 
of inertia during acceleration. Ihe passengers of such crat 
would fec no forces acting upon their bodies even if the 
‘raft achieved enormous accelerations. 

This overall design is suitable for the development of a 
wide range of transportation vehicles, from automebile-ype 
о айай and potentially to spacecraft. With such 
technology, we could eliminate а major factor їп environ- 
mental polation which place a great ses on our совук. 
tem. In the United States, transportation vehicles produce 
(605% of the greenhouse gases 

‘The subject invention offers а solution by providing a 
renewable, non-polluting electricity generation method as 
‘well as an ааа окей transportation method capable of 
Tevitation and ih. 

"The following Example illustrates the features and advan 
tages of the subject invention. Accordingly, itis to be 
understood ibat the description in this disclosure is 10 
[ciliate comprehension of the invention and should not be 
constructo limit the scope thereof as persons skilled in the 

can, im light of thi disclosure, generate additional 
ibodiments without exceeding the scope or departing feom 
the spirit of the claimed invention: 


EXAMPLE 1 


Demonstration of the pyramid generator: For the 
experiments, T have selected a one-foot base length foam 
pyramid fom a pyramid vendor (The Pyramid Project, Ft 
Wayne, Ind). The outside of the pyramid was covered with 
aluminum foil. The pyramid was placed on a 2x2 insulating 
polyethylene platform equipped with an adjustable height 

sio aluminum top plate, 4e" thick. The height of the 
aluminum plate was adjusted as needed and a gap of + И" 
between the plate and the tip of the pyramid was used in the 
experiments, In some experiments, an aluminum pyramid 
‘was used wih a wall thickness of Vir 

A high voltage (HV) CRT power source producing 30 kV. 
DDC was taken from a color monitor. 1 have assumed that an 
actual energy-producing pyramid should be relatively high 
in order to obtain a large voltage drop from is 0р lo the 
ground. Therefore, assuming a height of 100-130 m for a 
Jie pyramid and a voltage drop of 200-300 Vim near 
the surface of the Earth, the 30 KV i in the range of the 
voltage-drop expected for the height of a life size pyramid 

“The positive pole was attached to the top aluminum pate, 
This simulated the positive charge ofthe atmosphere. One 
comet of the pyramid was attached to the negative pole of 
the high voltage power source, while the opposite corner of 
‘he pyramid was grounded. This setup served 1 а model for 
the electrostatic eld distribution around a potential life- 
sized pyramid. As controls, ether a TI sheet of aluminum 
Той or an aluminum foi-covered box, having the main 
dimensions of the test pyramid (ГУРУ? 9"), was used a8 a 
negative pole. The detector coils were made by winding up 
3551 gauge enamel-coated magnet wire (20 turns, approxi- 
‘mately S cm in diameter). A Tektronix high-hequency 
oscilloscope, Model no. 2236 was used for signal acquisition 
Sod analysis 

"The first sets of experiments were control measurements 
with a box of tbe same height and base length as the test 
Pyramid. The detector сой was placed on the top of the box. 
Measurements were taken with or without the high voltage 
applied. One corper of he box was attached tthe HV power 
‘Source (negative pole) and the opposite comer 1o he round. 
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ement was used for the flat square (11) 
"peak signal amplitude for the box was 8 
mV and the signal frequency was 2 MHz. For the flat foil 
Sheet, the signal amplitude was 12 mV with a frequency of 
143 MHz. The signal form was of a decaying sine wave, 

When high voliage was applied to these shapes, signal 
amplitude of 14 mV was obtained for the fat sheet and of 16 
mV forthe box. The signal frequency was 154 MHz for the 
flt sheet and 2 MHZ forthe box. The waveforms were of 
decaying sine waves in all tbese experiments. 

‘When the pyramid was tested without HV, the peak-to- 
peak signal amplitude was measured at 60 mV with a 
Frequency or 2 MHZ. When the high voltage wus applied, the 
signal amplitude increased up 10 180-200 mV, while the 
Frequency remained at 2 MH, The pyramid produced signal 
intensity significantly higher than the controls, The signal 
regularly repeating, cloek-like in nature (FIG. 2). When а 
‘metal (aluminum) pyramid of the same size (wall thickness 
her inch) was tested in the same high voltage ied using the 
same detection сой, a voltage of 1-1.5 V was detected at the 
frequency of 2 МНА 

To collect energy from tbe сой, a bridge rectifier (1000 V. 
peak voltage at 6A) was attached to the leads of the coil. The 
{ected current was fed into a capacitar (1500 uF, 250 V DC 
max), and à direct curent of 43 V was obtained. This has 
demonsirsted a simple method to conver electrostatic 
energy іно a coatiquous direct current, An Sur coil 
having an output of 200-300 V AC (peak-to-peak) was also 
ased for energy conversion. The тесей current from the 
Stum сой powered a 0.186 W light bulb (FIG. 3). The 
bridge есїїег is optimally made of fast-recovery diodes, 

Even im the absence of an externally applied voltage, 
arret is always present їп the circuit. Charge builds up in 
{he capacitor and 1 V was obtaioed overnight using the 
issu coil setup. Over 48 b, a voltage of 5 V was measured. 
Faraday shielding practically abolished the phenomenon. 

The preferred shape of the pyramid as a charge collector 
was again demonstrated im further experiments using the 
Sura coil bridge rectifier-capacitor (1300 ИР) assembly 
placed on ihe It base length aluminum pyramid. A same 
Volume and height aluminum box was used as control 
‘Charging times of 1-2 h were used under fait weather 
conditions: For the pyramid, 550 mV was measured on the 
capacitor while on the box 100 mV was obtained. This 
‘demonstrated the superiority of the pyramidal shape in 
capturing stmospheric electrostatic energy. И also demon- 
‘Sted that we could tap into the electrostatic field or the 
atmosphere and draw electric energy. For the collection of 
energy, а battery could substitute for the capacitor. 

'T claim: 

1. A method for converting DC electrostatic energy into 
usable electrical energy, the method comprising the steps of. 

(а) providing fist capacitor of pyramidal shape, the first 

capacitor capable of being charged by and string DC 
electrostatic energy: 


(Бу placing ап insulated coil on the surface of the first 
Capacitor, the сой having leads; 

C) attaching a rectifier to the leads of the coil, Ње rectifier 
having leads; and 

(D attaching a second capacitor or battery to the leads of 
the rectifier so that DC electrostatic energy stored by 
the capacitor of pyramidal shape is converted into 
sable electric energy. 

2. The method of clam 1 wherein а clock-ike signa is 

асака from the les of the сой. 

S The method of claim 1 wherein the signal is rectified. 

A Тс method of claim 1 wherein the signal is pooled in 

the second capacitor. 

^ The method of chim 1 wherein the rectified sign is 

pooled in the battery, 

A method for converting DC electrostatic energy into 

propulsive force comprising the steps of 

G) providing a first capacitor of pyramidal shape, the first 
capacitor capable of being charged by and storing DC 
elecirostatie energy: 

(Бу placing an insulated conductive tip on the point of the 
first capacitor; 

(©) providing a static generator for charging the first 
capacitor; 

(O) attaching 3 ball-shaped smaller second, thid, and 
Fourth capacitors to the bottom ofthe pyramidal-shaped 
first capacitor; and 

{© providing means to extend or retract the ball-shaped 
second, third, and fourth capacitors from the 
yramidal-shaped first capacitor, so DC electrostatic 
Energy stored by te first capacitor of pyramidal shape 

ction of the 
ctor and ihe 3 ballshaped smaller second, 
thir, and fourth capacitors provide directional contol 

7. The method of claim 6 wherein the energy stored in the 

pyramidal first capacitor is used for the propulsion of a 
Vick 

8. The method of clim 6 wherein the pyramidal first 

espacitor is negatively changed 

9. The method of claim 6 wherein the insulated conduc- 

tive tip placed on the point of the pyramidal frst capacitor 
is positively charged 

10. The method of claim 6 wherein the bell-shaped 

second, third, and fourth capacitors provide Пасаг move- 
‘meal control Tor the vehicle. 

TL. The method of chim 6 wherein the ballsbaped 

second, third, and fourth capacitors serve as landing pod 

12. The method of claim 6 wherein the ball shaped 

second, third, and fourth capacitors are retracted after tike- 
om 

13. The method of claim 10 wherein the ballsbaped 

second, third, and fourth capacitors are charged for lateral 
directional control afier take 


An anti-gravity platform of 
V.S. Grebennikov 


Ме publish materials from http://gragons-matrix.narod.ru. The site's author writes 
under the pseudonym of Dragon's Lord. His ideas are interesting enough for an 
inquisitive reader to analyze them. 


impossible to put even a thumbtack on this block 
because it was thrown up and then aside, When 
the thumbtack was forcefully fixed to the chitin 
block from the top, it was lifted and, for a 
moment, completely disappeared! 


Grebennikov discovered a bio-antigravity 
effect in 1988 and then, during 3 years, studied 
it from many sides, developed the platform's 
designs, carried out experiments. Together with 
Professor V. Zolotarev, he sent a patent 
application. Finally, in 1991, Grebennikov built 
his gravity-plane and started flying by a 
noiseless aircraft, which reached a speed of 
1,500-2,400 km/hour. The aircraft was 
inertialess and almost invisible from below. 
People, who observed it from ground, saw, 
instead of it, а light sphere or a disc or a cloud. 
with sharply outlined edges. 


Itisunnecessary to say that this was discovered 
not yesterday but in 1980ies. Grebennikov 
tried to rouse interest of “real” scientists but it 
In summer 1988, an entomologist from — was useless. Nobody wanted to talk to him. In 
Vovosibirsk city, Viktor Stepanovich 
Grebennikov, examined а micro-structure of the 
lower surface of beetles’ wing case by a 
microscope and became interested by “an 


Fig. 1. Viktor Stepanovich Grebennikov 


unusually rhythmic, extremely ordered, 
incomparable honeycomb, solid por = 
multidimensional composition, which looked as э: 
if it was pressed by some complicated automatic 

machine”. Studying this amazing micro-pattern = 


allowed Grebennikov to design an aircraft of a 
new kind called "Gravity plane" 


As usually this discovery was made by chance. — p 2. wing and a wing case of Ceton 


Once Grebennikov put a chitin bristle from any parts of his books Croboonikov deccribos 
some beetle's shell under а microscope and remarkable properties of wing cases of 
wanted to put another one but it slipped out "éarabaeus bronze poplar Borer and especially 
from tweezers and... hung in the air. Then the Sie ا‎ OT 
scientist tied some laminae together from the HONEYCOMB ранет on the INTERNAL side of 


top by a wire arranging them vertically. It was РИ: 
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April 2001, Grebennikov died of a stroke. A 
book called “My world" written by him in 1997 
remained, There is a full variant of the book in 
Internet at http://bronzovka.narod.ru. 


Grebennikov studied an effect of cavitary 
structures of insects. He gave this name to a 
mysterious radiation emanated from their 
nests. 


In chapter 5-1 of the book, Grebennikov writes 
«1 have only a handful of old clay lumps, 
fragments of these nests, with numerous small 
rooms-cells, The cells were located side by side 
and looked like small thimbles or, more likely 
small jugs with smoothly narrowing beaks. I've 
already knew that these bees belonged to 
species of Halictus — according to the number 
of light rings on their oblong bellies. There was. 
û wîde vessel filled with these spongy clay lumps 
on my working table, which was jammed with 
instruments, ant and grasshopper houses, vials 
with chemical agents and other things. I had to 
take something and I brought my hand above 
these spongy fragments. And a miracle 
happened: 1 suddenly felt heat above them... 1 
touched the lumps by the hand — they were cold. 
But 1 obviously felt heat above them. 
Moreover, I felt unknown pushes, bounce, 
"tick" in my fingers’ 


"This radiation cannot be screened, Grebennikov 
wrote: “I put a piece of cardboard on top — ће 
feelings were the same. I put a pan's lid but it 
had no effect: this “something” ran through the 
barrier. 1 should immediately study this 
phenomenon, But the instruments did not react. 


Fig. 3. Grebennikov's flying platform 
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at all: neither finest thermometers, nor 
ultrasound recorders, electrometers nor 
magnetometers. But usual human hands (and 
not only mine hands!) obviously felt either heat 
orcold wind or ticks ora denser medium above 
the nests, Some people's hands became heavier, 
other people's hands were pushed up; some 
people's fingers grew numb, fore arm's muscles 
felt spasms, some people felt giddy, secreted 
saliva voluminously”. 


But how did V. Grebennikov came to the idea 
of his aircraft? Let us read further: “In summer 
1988, I watched by microscope chitin shells of 
insects, their fleecy antennae, butterfly wings? 
lamellae of finest structure, open-work of shad 
mooneye's wings with bright play and other 
Natural Patents. | was interested in an 
unusually rhythmic micro-structure of some 
parts of rather big insects, This was an 
extremely ordered composition, which looked 
as if it had been pressed by some complicated 
automatic machine according to special designs 
and calculations. In my opinion, this 
incomparable cellular structure was 
necessary neither for strength nor for 
decoration of this part. 


Fig. 4. A picture from the sixth chapter of "Му 
world" book 


1 did not notice something even resembling 
such an unusual amazing micro-pattern neither 
оп other insects’ parts nor in the rest of nature, 
пог in technology nor in art. Due to the fact 
that it was multi-dimensional, I could not copy. 
it ina flat drawing or a photograph. Why does 
an insect have this? This structure is located in 
the bottom of wing cases and is almost always 
hidden. It can be seen only when an insect flies 
but who can do this? 


1 suspected that this can be a wave beacon 
having “my” effect of multi-cavitary structures 
During this really happy summer, there were a 
lot of insects of this species and I caught them 
using light in the evenings, Neither before nor 
after that, I observed neither such a great 
number of them or even single individuals, 


1 put a small concave chitin lamella on a 
microscope table in order to watch its strange 
cells using strong magnification once more. 1 
looked at a regular masterpiece of Nature- 
jeweler and, without any purpose, put another 
Tamella with these unusual cells located on one 
of its sides on the first lamella by tweezers, 


But the part was pulled out the tweezers, hung 
in the air for some seconds under the lamella, 
which lay on the microscope table, rotated 
clockwise, moved — in the air! - to the right, 
rotated anticlockwise, swung and only then 
quickly fall on the table. 


А reader can only imagine what I felt that 
moment... After coming to consciousness, I tied 
some lamellae by a piece of wire. It was difficult 
and possible only if I took them vertically. So, 1 
madea kind ofa multilayer chitin “block”. I put 
it on a table, Even such a comparatively heavy 
thing as a thumbtack could not lie on it: 
something pulled it up and then aside. 1 fixed 
the thumbtack to the top of the “block” and 
then so unbelievable things began to happen 
(particularly, the thumbtack completely 
disappeared for а moment) that 1 understood 
that this is not a beacon but some Other thing. 


1 was excited again and, due to agitation, 
everything around me was like in mist; but 1 
could calm down and, in two hours, could 
continue working... Everything began from this 
accident." 


New Energy Technologies #3(22) 2005 


Fig. 5. “These strange, extraordinary fine and complex instruments and devices of 
insects are used not only for senses of touch, smell, vision, sound but they also 
receive or generate electronic waves while some of them hamper the Earth 
gravity. The picture was made by an electronic microscope." 


Did you pay attention to magical wards “and some of them oppose to the Earth's attraction. "? Itis 
really strange that "strange stellate cells.” cannot be seen on them though *..the unusually rhythm 
microstructure... extremely ordered composition looking asif it had been pressed by some complicated 
‘automatic machine according to special designs and calculations... incomparable sponginess.." is 
‘obviously seen on the third photograph. However, if we remember Grebenaikov's remark: 7... did mot 
notice something even resembling such an unusual amazing micro-pattern neither on other insects 
parts nor in the тем of nature, nor in technology nor in art". Usual hexagon honeycombs сап be 
“observed. Or does Grebennikov want to say that honeycombs (as in experiments on production of. 
the effect of cavitary structures - ECS) are a simplified example ofthis complicated pattern and the 
antigravity effect can be observed already in such asimple structure? Here are more photographs of 
 honeycombs: 


care the only photographsin the book, where". strange stellate els." can be seen. Possibly, it is 
the construction's prototype, At least, this is something very close. We can suppose that these are 
hhoneyeombs (on micro-leve and an element with а star consisting of multi-layer mesh of cells is 
formed. Jus like onthe photographs 
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And, in two years of laborious work, a gravity 
plane shown on Fig. 3appeared:an aircraft with 
amazing characteristics. It is invisible, need no 
traditional engine as we imagine it, and has no. 
wings or a propeller. It is noiseless; easily reach 
а safe flight speed of 1500 km/h, which is not 
felt by a pilot: there are no either inertia 
properties of a moving body or heat influence 
of the environmental air to the aircraft, or 
dynamic pressure or other effects. It also has a 
very simple design: a post with two handles 
placed on an opened platform. 


A detective story 


п “Molodost Sibiri” newspaper, a pre- 
release of Grebennikov's book “My world" was 
published. The photographs of Grebennikov 
flying by his platform were published in the 
article for the first time. The photographs were 
also published in “Tehnika molodezhi" magazine. 


From bad to worse, it was written in a “Tehnika 
molodezhi article that total volume of the 
book was meant to be 500 pages and 400 colorful 
images. In the same article, it is written that 
the aircraft principles, heights and outfit will 
be given in “My world". Grebennikov was going 
to completely describe his invention. The whole 
book was aimed at it. But proofreaders and an 
editor (and, possibly; the according authorities) 
explained Grebennikov that it is forbidden to 
publish such information, 


So, Grebennikov had to remove fragments of 
the text and patch it up. This is why a lot of 
hints and keys remained in the book. In order 
to completely remove information on the 
platform, he had to rewrite the whole book! 
‘Two photographs with Grebennikov's flight 
were left in the book because they were already 
known to people. As a result, the book's total 
volume was more than 300 pages and there were. 
a lot of inappropriate butterfly images in the 
end of the 5th chapter" 


Though Grebennikov could not publish the 
invention's description, he tried to tell readers 
fundamentals of his inventions by hints 
(because, in 1990ies, he WANTED to tell this 
to the world and, only in 2000ies, after he 
became ill, he began to reduce the information 
considering it dangerous for people's health). 
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In the “Tehnika molodezhi” article, it was 
written that Grebennikov had demonstrated 
his platform ina museum (in Siberian Research 
Institute of Agriculture and Agricultural 
Chemistry) FOR EVERYONE! Possibly, a big 
colorful photograph of the aircraft was taken 
in the museum, If it is so, there must be eye- 
witnesses who saw the aircraft. There must be 
a lot of them. 


А real device was made in one copy and 
disappeared after Grebennikov's death. 
However, in the mentioned above museum, a 
model of the device made by Grebennikov 
remained. Actually, only the post remained, The 
board was stolen, the post was roughly pulled 
out, all plaster wing nuts were broken — 
apparently, they tried to untwist them! 
Everything — buttons, toggle, right handle of 
the handle bar — was made of playdough, plaster. 
and papier-mache and then covered with silver 
paint. Grebennikov obviously tried to 
reproduce an appearance ofthe real device with 
‘maximal accuracy because it is much easier to 
use real wings nuts in the model. In this case, 
however, plaster copies were made using the 
real board. It isa pity that the lower part of the. 
platform, i.e. the board, was lost, 1t could 
contain copies of block-boards' parts and 
mirrored a real scheme of kinematic blind 
control. If we could look at the control scheme, 
it would be possible to remove many versions. 
considering antigravity production principle. 
А range of questions would narrow. 


The device 


A fine analysis of a possible design of 
Srebennikov’s platform is published at http:// 
dragon-matris.narod.ru/ (it is not real but a 
supposed design), 


The platform’s post (the handle bar) 


‘The first handle bar's section is a T-shaped 
welded construction with a lot of buttons, signal 
indicators (light-emitting diodes) and even an 
electrical toggle. The instrument at the handle 
bar's center is an altitude meter. 


An electrical snap-action (two-position) toggle 


(5) is used for turning on board electrical 
equipment (signal light-emitting diodes) and, 
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Fig. 7. A scheme of elements of the first (upper) post's elbow 


possibly, additionally, for “permission” of motor 
device operation process. 


At the left of the altitude meter, opposite to 
the toggle, the electrical button-starter (3) is 
located. Grebennikov pushed it when the device 
still stood on the ground (right before take-off), 
Pushing the button, a condenser plate in the 
‘motor device is charged by a high potential. On 
the end of the left handle, another light- 
emitting diode (1 — traditionally, it is called. 
"green", in order to distinguish it). It shows 
charge presence on the motor device's 
condenser plate and, possibly, a charge degree 
of the plate (by different brightness of glow). 


Inthe opposite direction, on the end of the right 
handle, two light-emitting diodes are placed: red 
(8) and white (7). They are directly connected 
to plug-and-sockets placed in mechanical units 
of joining-separation and change of blinds’ 
tilting. The white light-emitting diode induces 
straight motion while the red one induces quick 
slowdown, 


Left rotary handle (2) controls blinds 
separation with increase of an active surface — 
a vertical traction. The right one (6) controls 
change of rotation angle of every blinds’ plate 
around the long axis — a horizontal traction. 
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‘Two mechanical buttons-catchers (14, 9) 
directed at a pilot's belly are placed lower than 
the toggle and the button-starter. They are 
connected to the rotary arms according to 
“push and turn” principle. In order to turn the. 
arm, itis necessary to press an according button. 
by a thumb (to release the arm's motion) and. 
then it is possible to rotate it freely pressing 
the button. If you stop pressing the button, the 
arm will stay fixed in the existing position (with 
the given angle). This helps to carry out the 
hovering mode and choose a fixed height and 
flight speed (during a long flight time). 


All other “convex” elements located at the first 
handle bar's elbow are retention screws. There 
are no control and diagnostics elements except. 
the mentioned ones. The most interesting thing 
is that the upper (right) handle bar's section. 
TURNS like a handle bar ofa standard bike (!) 
controlling a mechanism of the platform 
rotation (unsynchronism of the symmetric 
block-boards’ rotation). A rotary effort is 
transferred by a flexible elastic cable (with a 
diameter of about 10 mm). The biggest screw 
оп the handle bar (13) located under the 
altitude meter in the center isa bonding of this 
cable. Bonding of the whole post to the 
platform, this rotary cable is set into a central 
socket (the biggest one on the photograph, 


63 


Fig. 8. A scheme of elements of the fourth (lower) post's elbow 


where Grebennikov keeps his suitcase). 
“Loosening screw-nuts on the control post, I 
shorten it like an antenna of a radio set, and 
take it (Grebennikov means this cable) out of 
the platform, which is folded in two, due to 
joints”. 


By the way, the handle bar could rotate. Near a 
bolt ofthe rotary cable bonding, a cramp is stuck 
(10). Grebennikov tied himself to it with a belt. 
The second elbow is not interesting because it 
is a standard pipe. It is only necessary to. 
mention that it does NOT rotate together with 
the first one but is fixed to the third elbow, 
which, for its turn, is screwed to the fourth 
immovable elbow. A wing nut on the first elbow 
(11) DOES NOT ATTACH the first elbow to 
the second one. Instead, it holds a special 
bushing, which helps the handle bar to turn. 
‘Thereisa button directed toa pilot on the third. 
elbow. It is not a light emitting diode but a 
button because Grebennikov painted it the 
same brown paint asthe post, Who would paint. 
light emitting diodes which do not light bright? 
The use of this button will remain unknown, 
perhaps. And we will not know how the wing 
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nut on the forth elbow was used (it is located in 
the center and directed to a pilot). 


‘The forth elbow ends by perpendicular flange 
(25, with three bolts), which decreases the “pull 
out" moment. The lower elbow cannot rotate 
because a device of the lower side rotary arm is 
stuck to it. A body of the device (17) is a 
CYLINDRICAL pipe section (it is stuck to the 
post horizontally). A free end of the body is cut 
with an angle of about 40 degrees and closed by 
round plate-stub (16) with three small screws. 
‘There is a hole in the stub's center, where our 
handle (15) protrudes from. The handle is 
spring-loaded and hasa mechanical nature. It is 
necessary to pay attention to rod (18) starting 
from the handle's body to the control box. 
‘Actually, this is a hollow pipe, where either a 
cable or a rod with a bolt head (at the bottom) 
slides. When the handle is turned against a pilot, 
it is impossible to fly. If it is turned to a pilot, it 
is possible to fly. 


There isan adjusting element (26) on the upper 


handle’s surface. It looks like a small cylinder 
with a horizontal metal rod, which is used for 
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its rotation. It adjusts accuracy of the 
connection-disconnection | mechanism's 
operation (by pulling up the cable or somehow 
else). Most likely, the handle is a standard. 
protecting device, which blocks accidental 
‘operation of the platform's antigravity devices 
without a pilot. 


Now let us discuss a small box in the bottom of 
the post. Four wing nuts (19, 24) located on. 
the upper surface of the box fix the post to the. 
platform. Two side (opposite) wing nuts (20, 
23) adjust accuracy of *distributors" operation. 
(accuracy of bringing together and 
ichronization of the blinds). There are two 
distributors": the left one is used for separating 
the blinds and the right one is used for change 
of the blinds’ angle, Each mechanical 
“distributor” of the efforts (located 
horizontally) is connected to a cable from each 
of the rotary arms of the handle bar. Then, 
efforts are distributed to several cables, to each 
of four blinds’ blocks. 


‘There isa treadle (22) in the box from the pilot's 
side for the right foot. Its function is quick 
slowdown (and also standard slowdown). 


Another electrical snap-action toggle is located. 
near the treadle (at the left of it). It has bright 
orange color and either made of transparent 
plastic and lit from inside by a light emitting 
diode or made of an opaque material and 
painted by a fluorescent paint (with phosphorus 


or something like this). Why is it painted? It is 
made so due to the fact that it is used only at 
night, ie. under conditions of limited 
illumination, 


What does it control? А small headlight is 
placed on the right side of the box (like a 
reflector of a flash-light), It turns the 
headlight on. A flash-light lamp is used. It is 
connected through a resistor to a small 
accumulator hidden in the same box at the 
handle bar's base (it isan analogue of “Krona” 
battery of 9 Volt; it has the same size but it is 
cylindrical) 


It is necessary to mention that such an 
accumulator can supply all light emitting 
diodes, headlights and a high-voltage 
transformer and charge the condenser plates. 
in the motion device for a couple of weeks of 
continuous operation (at least, it will be 
enough for a rather long time). It ean also be 
charged at home. 


‘The headlight can be used during take-off and 
landing and is useless during flight due to two 
reasons. First, there is nothing to light in the 
sky. Second, if the platform's irradiators have 
sufficient power, the platform becomes 
invisible and stops light from going out of its 
field's limits, Besides, it is difficult to 
ACCIDENTALLY step on and break the. 
toggle glowing in the dark because it is placed 
not very well. 


New Energy Technologies #3(22) 2005 


65 


The platform’s base 


Grebennikov made his airplane of a platform, 
so numerous screws and wing nuts are just. 
lightly modified platform's parts. 


Each of the platform halves was made by 
Grebennikov of ONE wooden piece while 
industrially produced platforms are made of 
plywood with attached boards, But this is a 
box of old Soviet microscope package with 
an external walls’ thickness of 8 mm and an 
internal walls’ thickness of about 50 mm. 
Grebennikov only had to take out a plastic 
foam interlay and cover the body with drying 
oil. He made this though the board's thickness 
of 8 mm is rather unreliable. Possibly, 
Grebennikov strengthened the base by sheet 
metal from inside. 


Blinds (block-boards) 


‘The blinds’ design is a standard FAN made of 
flat long elements. There are four fans. Each of 
their four axles is fixed vertically at the 
platform's corners. It can be seen in 
photographs. Even a picture by Grebennikov 
showing its device from below exists! 


Two bolt heads can also be seen on the 
photographs, approximately in the center of 
each platform halves. This is a bonding of the 
distribution mechanism, which transfers effort 
from the “distributors” to a fan opening device. 
Each fan consists of nine plates. In order to make 
them strong, the plates аге made of sheet metal 
Micro-nets are stuck from the upper surface of 
each plate. On the one hand, the metal does not 
prevent nets from operating because the effect 
of cavitary structures cannot be screened and, 
on the other hand, protects them from 
mechanical influences such as influence of grass 
during landing. Holes in the plates, which can 
be seen, are not related to micro-cells. They are 
made only for lightening the metal plates 
weight. Do you see that it is difficult for 
Grebennikov to hold even a lightened version 
of his platform? 


Antigravity effect (created due to the effect of 
cavitary structures) is produced by the cells but. 
they need “fuel” in order to work with maximal 
efficiency 
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Roughly speaking, the effect of cavitary 
structures works the following way: any 
material consists of particles vibrating by its. 
own frequency (read Tesla's cosmology, works 
of John Keely, Thomas Henry Morey, Wilhelm 
Reich and others). Due to such internal atomic 
vibrations, a stationary wave exists in the 
environment, around any object (and further, 
discrete “reflections” or maximums of such a 
wave). 


"Thus, a frequency and length of such vibration 
are unique for any material (according to 
Grebennikov, this is a “reflection of de Broglie 
waves). If we make a cavity, its walls will begin 
to “radiate” towards each other or under some 
angles. Ifa right size of such a cell will be found, 
aves maximums will sum up and a field will be 
strengthened in the given point of space (field 
antinode). 


So, let us make conclusions. First, as many as 
possible surfaces are necessary for one cell (it 
may seem strange but a polygon with maximal 
quantity of sides, which can be used for filling a 
plane without gaps and fractally is a hexagon), 
‘Second, the less the size of each cell, the more 
quantity of surfaces, which we can have with 
the same volume. The more cells and, 
accordingly, the more surfaces, the stronger the 
effect of cavitary structures. Let us remark 
more that size of one cell is not arbitrary but 
divisible by wave “reflections” (maximums' 
position), which, in their turn, depend on a used. 
material. Wave “reflections” can be far from the 
surface as well as very close to it. Closer ones 
have stronger power. 


So, we have a very fine net. By specifying a 
certain geometry of its cells (size and form of 
planes, angles between the planes), we 
concentrate our STATIC field (the material's 
"radiation") in certain points of space. 
However, we are interested, first of all, in force 
GRADIENT. The mentioned static field does 
not produce yield and confirms the law of 
energy conservation, We don't have 
antigravity so би. 


Then we use lepton theory of Isakov (remember 
that lepton, aether, and orgone are the same). 
We haveto determine such a form of cells, which 
will allow having different field force: from a 
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very low on the one side to a very high on 
another, The less distance to the cell material 
surface, the stronger wave “reflections” we 
have. We make a simple and logical conclusion 
that one side of the cell must be geometrically 
less than another, If an initial cell is 
cylindrical, we have a cone: if it is triangular 
or square, we have a pyramid witha triangular 
or square base. If we initially have a 
hexagonal cell, the pyramid will be hexagonal 
too, 


It is necessary to tell about lepton 
explanation of gravity effect, This means that 
leptons fly all over space in all directions, 
chaotically. They pass through all bodies but 
still they transmit some (very small) part of 
their speed to these bodies. Now imagine two 
spheres, A lepton stream flying from one 
sphere to another passes through the first 
sphere, brakes and "irradiates" the second 
sphere less than the first one (the second 
sphere is in “lepton shadow" of the first one), 
And on the contrary. Thus, pressure from the 
direction of the internal space (between the 
spheres) will be less than the external 
pressure, which leads to attraction (i.e. 
pushing together) of two bodies. This effect 
is called gravity. 


So, we need antigravity. There are leptons or 
aether everywhere in universe. Ifa device will 
be invented, which will be able to change 
leptons’ direction to the necessary one 
(create aether wind), our task will be solved. 
We already have such a device — this is our 
cell. A cell of the conic (or cuneiform) kind 
takes up a lepton stream from the horizontal 
direction (it will become obvious after we 
read Wilhelm Reich's works in the 
attachment) and reapportion it to the vertical 
опе: a small part of the stream goes in one 
direction while almost the whole stream goes 
in another. Of course, if the cell's axis is placed 
vertically as in Grebennikov's platform. 


Now, if we place such a solid net consisting of 
the micro-cells under the platform (in a zone. 
BETWEEN the bodies, Le. between the Earth. 
and the platform with a man) and orient itin. 
such a way that "aether wind", which is 
created by it, blows the platform from the 
bottom compensating insufficiency of lepton 


New Energy Technologies #3(22) 2005 


pressure (as described above), the platform 
and its passenger will become imponderable 
and fly up. Controlling a power of an aether. 
stream and its directions (the blinds are used 
for this), we have the same rough material 
idea of force vector as in the case of jet 
streams, The only difference is that aether is 
so insensible for us that there are no strong 
air streams. At first sight, there is nothing! 
‘The platform just picks up speed and height 
without any sound, visual and other effects 
Inertia force doesn’t influence a pilot. It is 
necessary to note that a head is heavier than 
legs while the legs, in their turn, are heavier 
than the platform — it is a gradient of the 
antigravity force! 


It is interesting that it is possible to make 
symmetric cells (like usual honeycombs) 
instead of cuneiform ones. A half of this 
"aether wind” can blow in the ground — it s 
all right. It is unreasonable: about a half of 
the power is lost (power, however, can be 
increased by decreasing cells’ size by 0.5) but, 
technologically, such nets are easier to build. 


Now let us tell about the cells’ “fuel” 
Grebennikov noted that, in case with the 
effect of cavitary structures experiments, it 
is necessary to take the Sun into account. 
under normal conditions. The point is that, 
together with sunlight, an intensive aether. 
(or lepton, this is the same) flow goes from 
the Sun. As it was noted by Grebennikov, 
during take-off, Grebennikov's aircraft was 
always carried away in a direction, which was 
opposite to the Sun, This happened because, 
from the Sun side, the fans got more effective 
supply and worked more effectively moving 
the aircraft in another direction. This is the 
answer. In the event when the aircraft was 
moved away due to different reasons, this 
cannon be explained by “usual conditions", In 
this different environmental 
disturbances take place. We will not consider. 
them here because these are fluctuations, 
which do not hamper in flying. 


Let us now think about electrostatics. If in all 
descriptions of Grebennikov's experiments 
including the beetle regularity “two layers of 
reticular structures are more powerful than one 
layer” takes place, how a fact can be explained 
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that a folded fan (a multi-layer package of nets) 
is much WEAKER than an unfolded by 
Grebennikov one (i.e. place all nets in one. 
layer)? 


It is obvious that power increases during fan 
unfolding: "Moving а handle, I unfold the 
blinds again and hoick vertically” or “A 
flexible cable inside the handle transmits 
‘motion from the left handle to the gravity 
blind. Folding and unfolding them, I carry out 
take-off or landing”. What increases during 
the blinds’ unfolding? Right, their square 
increases. But not just square but a square of 
interaction with the second layer. It is 
understandable that there are no additional 
elements under the fans. But there is such a 
structure above them! Remember about the 
sheet metal? 


Why electrostatics? Various purely electrical 
elements are installed on the platform. It means 
that electricity is used. It is also known that an 
electrostatic field of high potential can produce 
yield (remember what Tesla told) and is not 
consumed during this, It is possible to obtain 
high voltage of dozens kilovolt by rather 
compact devices which use watch batteries. In 
Novosibirsk, in the 90ies, a whole kind of such 
devices was sold: from shokers to stimulators 


Such a “box” can be easily placed in the box 
under the post. Pressing the button-starter 
(the button on the left of the handle bar), the 
transformer turns on for a short time and the 
terminal's plate located a little higher than the 
nets obtains a considerable static charge. The 
"green" diode indicates a charging degree of the 
terminal. The terminal cannot discharge itself, 
during operation, but it is slowly discharged 
through the air (a so called corona discharge). 
"Thus, Grebennikov periodically had to press the 
mentioned button taking into account the. 
diode's light. It is possible to build an automatic 
scheme controlling this process but 
Grebennikov did not know radio electronics and 
hardly knew electrotechnology. 


‘There is only one vexed question: “What did 
Grebennikov show on the picture? It could be 
either BOTH halves of the platform or only 
ITS BACK half”. The first version will be 
asserted by supporters of а rough 
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interpretation of the platform's operation: a 
repulsive force, which is directed DOWN 
(vortex technologies and others). The second 
version is confirmed by a reasonable thought: 
“there are NO two internal vertical partitions, 
to which rotary hinges are fixed, between the. 
fans on the picture. It means that two BACK. 
fans are shown on the picture". In our 
supposition, we consider a force directed UP 
and “blowing” at the platform from below. 
Understanding the construction this way, it is 
possible to explain how the brake is carried out 
by incline of the back couple of the fans, This is 
how the treadle on the platform works 
‘Accordingly, the front fans work the same way 
but mirroring (creating traction in the motion 
direction). It is necessary to note, just in ease 
(for military men and cosmonauts), that the 
incline changes not the whole fan but each 
separate plate, Each plate has its own axis 


‘The left handle USUALLY works only with the 
back fans (It will not be surprising if two back 
fans will turn out to be much stronger than the 
front ones), ie. creates the vertical traction. 
Grebennikov stands only on the back half of 
the platform, Make your conclusions. The 
right handle ALWAYS controls only the front 
fans, ie. creates the horizontal traction (the 
while diode lights). Rotation, as it was already 
discussed, is transmitted mechanically by 
twisting a thick flexible cable, The rotary effort 
is transferred from the lower transmitting unit 
in the center of the box under the handle bar by 
а standard “car” method, Le. through hard 
control-rods with trunnion balls at their ends 
(but the trunnion balls can be absent) directly 
to “rotary” unit of the FRONT fans bonding 
The back fans are not used by Grebennikov for 
control. This allows not transmitting all this to 
the back block-filters. So, the back couple is 
mechanically simpler than the front one by one. 
third. During flight, the fans are unfolded and, 
when the treadle is pressed, the treadle drive 
rotates the plates and hampers the platform 
after preliminary turning off the “gas handle” 
(the white diode goes out and the red one 
lights), The effort for the plates’ unfolding and 
their turn to the back fans is transmitted 
through flexible cables; this allows easily 
folding the platform, Thus, the treadle is an 
analogue of the right handle but for the front. 
fans instead of the back ones. 
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Invisibility of the gravity plane 
A reason of a pilots instable invisibility 
described by Grebennikov is caused by four 
crossed fields exists instead of the place of one 
field's influence. A product space is where a pilot 
stands, Ifonly one field would exist, it would be 
stable. 


The fans, according to the flight mode, change 
radiation power and radiation direction all the 
time (take-off/fall, acceleration/slowdown 
and, mainly, turn). So we just have to comment 
presence of the invisibility effect. 


Light could freely come to the “sphere” around 
Grebennikov (in the influence zone of the field 
created by the nets) but could not come back. 
This is why Grebennikov was invisible. He 
could see everything because light reached his 
retina, But no reflected beams came from him 
because the entire light (a flow of particles 
coming from outside) was absorbed by the 
process generated by the nets, i.e. light was 
utilized (a flow of particles bringing the “fuel” 
to the nets), 


When Grebennikov stood on the ground, Ве 
was visible because the blinds were folded and 
did not work (therefore, they did not absorb 
light or any other particles). As soon as he began. 
to rise and increase power (increasing the lans? 
square), he smoothly (not suddenly) started 
becoming invisible. Of course, the invisibility 
was full during flight and, coming back, the 
process was the same. This is why, when 
Grebennikov flew low above the ground (and 
generated low power), he became visible (cast. 
shadow). The same happened during quick 
landing, in the “falling like a stone" mode, when. 
the blinds were folded: he became fully visible. 


Thisis why it was possible to take a photograph 
of Grebennikov during take-off, when he flew 
low. But when he flew “above pine's tops", it 
was impossible to photograph Grebennikov 
because there were no reflected beams from 
him, thus he was invisible. 


Grebennikov noticed one more detail: it was 
impossible to fly by the platform during rainy 
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weather. On the one hand, actually, increased 
humidity does not promote electrostatics 
(and a bronze poplar borer flies only during 
sunny weather because chitin is very 
electrostatic; a beetle, most likely, uses the 
following effect: statics+ECS=strong 
antigravity). On the other hand, as 
Grebennikov wrote: 


“Put a shower head on a tap and turn on 
cold water. Slowly bring your palm to a 
beam of falling drops aside: most people feel 
heat at this moment. In fact, this is ECS 
increased by motion of new elements of the 
“multilayer net”: falling water drops and 
gaps between them. After training in a 
kitchen or in a bathroom, feel stronger ECS 
at fountains or waterfalls. Even if 
atmosphere pressure is not falling, remote 
rain creates a strong ECS field influencing 
at a distance of many kilometers. 
Remember how we want to sleep before rain 
even in a closed room: ECS cannot be 
screened”. 


Many small drops and gaps between them 
form a multidimensional void structure, 
which influences by its ECS. This, however, 
does not help the device based on the same 
principle to fly 


Under the picture with the bronze poplar 
borer Grebennikov wrote: 


“When a big Middle-Asia bronze poplar 
borer sits like that (this is live!) on a finger, 
the finger feels like it is pulled up”. 


Pay your attention: the insect is “LIVE”! 
Possibly, wing cases of a dried beetle will 
NOT show the repulsion effect. 1 repeat: 
possibly, What do I mean? Perhaps, the dried 
beetle has no sufficient static charge on its 
chitin and this prevents display of antigravity 
effect. It is also possible that statics is 
transmitted not by wing cases’ surface but 
by hemolymph (a blood type) of insects. Ог 
maybe this is not statics but something else. 


Asan example, here is a small fragment from 
Mister X's “works” (The editor's note: Mister 
X is а visitor of http://gragons- 
matrix narod.ru site forum): 
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“Once I accidentally killed a standard and 
not prominent ladybird (I knew about 
Grebennikov’s discovery from the article). I 
ат confused to confess but I tried even laying 
one wing case on another but it gave no result. 
Thad no microscope and I used a standard 
‘magnifying glass for examination of the wing 
cases. Even under such a small magnification 
Т could clearly see inside thin longitudinal 
walls-“edges”. Following mere curiosity, 1 
crushed one of the wing case between my 
fingers. As a result, a red liquid flew out of it. 
My curiosity continues, this is why I took a. 
standard flat battery, a lamp and a piece of 
cross patching. [found out an interesting fact: 
the liquid was a conductor. After I read the 
book and analyzed the pictures, it dawned 
upon me that we have a simplest electrolytic 
condenser with hemolymph (insects? blood) 
ах electrolyte and dielectric (chitin) !". 


What an idea! The electrolytic condenser, what 
do you think?! In general, it is obvious that, even 
if we get the necessary wing cases, a lot of 
DIFFERENT experiments must be carried out. 
But how to impact properties of the "live" wing 
cases to the “dead” ones? Grebennikov's platform 
worked; thisisa fact, soit is possible to technically 
reproduce the effect of the “live” wing cases 


‘The editor's note: Here it is appropriate to 
remember readers about another approach 
to creation of engines, which is called 
“asymmetrical condensers”. Articles 
devoted to this topic have been published in 
our magazine. 


Eye-witnesses 
As it was found out, Grebennikov hoped to 


remain invisible in vain. People who saw him in 
the sky were found, Mister X writes: 


“I was interested in Grebennikov's question 
since an article called “Night flight over the 
city" had been published in "Molodost Sibiri" 
newspaper in 1991. A precondition was my 
only observation of UFO flight in the middle of 
March 1990. The UFO did not look like a 
“saucer” or an “object”. The observed object 
was practically the same as on the picture 
thought I cannot judge whether it was 
Grebennikov’s flight or not.” 
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Biological hazard 


Grebennikov died at the age of 74. The age is 
venerable, but death was caused by a number 
of diseases, which can be obtained, for example, 
as а result of irradiation of a strong 
electromagnetic field. And Grebennikov 
confirmed that obtained the diseases due to 
flights by the platform, But a triangular bearer 
frame can be made of pipes, a platform can be 
placed in each corner of the frame and a pilot's 
seat can be placed in the middle of this 
construction. In this case, a pilot will NEVER 
be in a filed of the platform's influence. 
Moreover, Grebennikov mentioned that the 
triangular design with three elements (net 
platforms) is an ideal kind of control, 


In order to exclude a pilot's contact with 
atmosphere, a hermetic cockpit is installed. It 
provides full comfort and safety 


Questions and answers 


Question: Why did Grebennikov stood flying 
instead of, for example, sitting on the platform 
with his legs down and, in this case, why did not 
he make a shorter handle bar? 


Answer: Both the platform and Grebennikov 
was COMPLETELY in the zone of 
d gravity's influence, i.e. their mass 
and, more precisely, their weight was not. 
positive but negative, which allowed flying. If 
he would put his legs OUT the field's limits, 
their weight would become normal again, ie. 
about 30-40 kg, Asa result, the platform would 
change its vertical position in space to a 
horizontal one due to outweigh by the appeared 
weight. And Grebennikov would just fall from 
it. In general, nothing can be put out the 
platform's limits during flight. 


Question: Thus, itis impossible to build a device 
where a pilot will be OUT of the dangerous 
radiation of the blinds. Is it necessary to be in 
the field's influence zone as Grebennikov did? 


Answer: No, this is a mistake. The pilot’scockpit 
n be placed outside the limits of the 
admittedly harmful radiation. It is just 
necessary to have at least three independent 
platforms placed on the edges of such a “saucer” 
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in the device's construction. Besides, the blinds. 
must be made more powerful than 
Grebennikov's blinds because we will have to 
carry a not nullificated mass of the cockpit and 
a pilot placed in the center between the 
irradiators. Moreover, it is necessary to have 
ап automatic stability device, which would 
remove list of the aircraft manipulating by 
powers of all three irradiators. 


Question: Why do cells (for example, pipes) 
oriented vertically “irradiate” stronger than the 
ones oriented horizontally (remember how 
Grebennikov tried to tie some wing cases 
together and all his experiments on ECS) if. 
aether is everywhere? 


Answer: There are not sufficient quantity of 
aether wind in a space BETWEEN two objects 
in а vector's direction from one object to 
another. As we see, the Earth has a huge size 
and, accordingly, considerably ties up a stream 
flowing through it. This causes its strong 
gravity influence on other objects. If we place 
any cell (pipe) horizontally, aether will be 
absorbed from the vertical direction through 
vallsof such a cell. Due to the fact that a lepton 
flow in this case is very depressed, we obtain low 
efficiency. If we place any cell (pipe) vertically, 
aether will be absorbed from the horizontal 
direction. In the horizontal direction, aether winds 
are not “screened” (because the Earth is lower 
than the pipe and, for example, the platform is 
higher. The second object can be missing) 


Question: What isa “fractal principle”? 


Answer: Imagine standard honeycombs. We 
take one hexagonal cell. If it has the right size, 
antinodes of the ECS field from each wall of 
thiscell must coincide exactly along the central 
axis (reflection of de Broglie waves), ie. the 
same “maximum” of the stationary wave. We 
have a certain power. Let us add six cells along 
the circumference — it is an approximate 
hexagon. Antinodes of the ECS field from the 
newly formed EXTERNAL sides of this big 
hexagon will coincide again and meet in the 
center but these will be other reflections 
(stronger than the first ones observed by us). 
Both groups of “maximums” sum up and, as a 
result, we obtain a field, which is stronger than. 
that created by all cells participating in the 
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process and taken individually. Now we add 
other 12 cells along the external outline and so 
on, ECS maximums of different ranges will sum 
upall the time. Thisisa clear “fractal principle” 
Obviously, this is why there were so many 
hexagons in Grebennikov's book. 


Question: How can we work with micro-cell. 
mets — press them, assemble them in block- 
boards and install these boards to the device, - 
ifa cell will immediately fly if we let it off? 


Answer: This is a widely spread mistake, The 
nets do not fly themselves. Only objects placed 
in the compensated gravity zone (above the 
horizontally placed nets) has weight equal to 0. 
Difficulties appear only at the last stage of 
assembling when powers of construction 
elements are relatively strong and influence 
each other. In this case, assembling the device, 
it is necessary to watch the nets being in the 
vertical position. This relates to Grebennikov 
when he folded and unfolded his platform, he 
put it vertically (I mean the board). 


Question: Grebennikov could not turn at small. 
power of the vertical traction (during take-off, 
landing and slowdown), could he? 


Answer: Yes, it is because, in the event of the 
minimal vertical traction, the blinds are hardly. 
unfolded. This does not allow normally turning 
the plates around their axes (change their 
incline angle). During slowdown, a drive of the 
“gas” handle turns off. This makes use of the 
handle bar useless because the plates of the front 
fans are placed in the horizontal plane too. 


Due to the fact that the back fans bore the main 
vertical load, it is possible that the front fans 
are half-unfolded in their minimal position 
Gehen the right handle is not turned), which 
allows using the handle bar during low-power 
flight modes. It it is not so, itis still possible to 
doso. It seems to me that Grebennikov did not 
do this because he was pulled away from the. 
Sun and he could not fight with it and, therefore, 
could not manipulate the turning function 
during take-off. Fundamentally, these details do 
not influence flight because motion is 
inertialess and, during change of reapportion. 
of an aether wind flow, a motion vector changes. 
at the same time. 
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Question: Could the handle bar really turn? 


Answer: Let us think: actually, the left handle 
is busy (it unfolds the blinds and creates the 
vertical traction); the right handle, according 
to the description, changes incline of the blinds 
elements (ie. creates the horizontal traction 
from zero to maximum), Thus, only the treadle 
is left of all control tools. But, using the treadle 
(if we consider it asan analogue of another turn 
handle from a motorbike), we can turn the 
horizontal plane only in one side (motion of the 
treadle is one-way like motion of the handle). 
It is very inconvenient and, therefore, unreal. 
So, we make a conclusion that the handle bar 
actually turns to the left and to the right and 
the handle bar controls turning. The 
photographs confirm this. 


Question: How can you prove that the treadle 
isused asa brake and is not, for example, a device 
controlling operation of a complex motion 
device? 


Answer: Let us think again, Both handles 
change speed from zero to maximum (one — 
vertically while another — horizontally). In 
order to contradict, if necessary, a vertical 
force, it is possible simply to unfold the blinds 
(de-cnergize them) and, due to the fact that the 
platform ALWAYS flies with its bottom turned 
to the ground, gravity force does its work for 
us. It is different with the horizontal motion, 
We can gather speed from zero to maximum 
without any problems but how can we quickly 
slowdown if necessary? According to 
Grebennikov's words, there is not even air 
friction! It leads to a necessity to have another 
control element on the platform, ie. the treadle- 
brake, which acts the same way but opposite to 
the right handle. 


Question: It is not logically to trust one’s life 
to presence or absence of voltage in the 
accumulator, What if it will run down during 
flight’? 


Answer: First, thisis unlikely Second, even this 
happens, nothing fatal will happen. The nets will 
work though not with maximal power, This 
event, possibly, will lead to a smooth landing of 
the aircraft (because the high-potential terminal 
will run down not quickly but smoothly). 
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Question: Why did Grebennikov tried to draw 
energy vortex exhaust from the platform on 
pictures of night flights? 


Answer: Possibly, Grebennikov used not cone 
cells but symmetric ones in his design. Le. an 
aether flow was distributed up as well as down 
in them. This variant is a working one, too. 
Taking into account use of high-voltage 
potential, aether flows carried bigger particles 
(charged ions, for example), which became 
visible in darkness, They were formed into single 
discrete pseudo-vortexes due to presence of 
holes in the blinds’ metal plates (metal absorbs 
or hamper radiation while the holes let them 
pass freely) 


Question: Why do you think that the drive 
from the right rotary handle goes only to the 
front fans but not for all of them? 


Answer: Here is what Grebennikov wrote: 
“The upper part of my device is really a bike's 
one: the right handle is used for horizontal- 
forward motion, which is made by incline of 
both groups of the blinds also through the 
cable”. He wrote “BOTH”, ie. he meant the 
two front fans (a fan is a single group of the 
blinds or, in other words, a block-board) 


Appendixes: scientific hypotheses and 
extracts from articles. 


Lepton-hypothesis of B.1. Isakov. Extracts 


Consequence 5. According to the formulas, an 
opportunity follows that high values of 
gradients of lepton physical fields’ objects can 
be observed in zones opposite to acute angles 
of solid bodies, geological rocks, on tectonic 
plates’ edges, on rock peaks, on tops of big cliffs 
and pyramids etc., particularly, matter outflow 
in the form of leptons and other elementary 
particles is possible, 


Discovery of electron emission in zones of 
geological rocks’ fractions (USSR, 1984) is a 
particular manifestation of a more general law. 
A body placed opposite to acute projected 
angles of other bodies or solid rocks, on tops of 
cliffs and pyramids ete, can be irradiated by 
leptons. On the contrary, bodies placed inside 
hollow planes of other solid bodies, for example, 
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inside pipes, cylinders, and cones or placed in a 
polyhedral or a 3-dimensional angle can 
experience “swap-out” of microleptons, 


Biological objects with weakened microlepton 
fields can be “charged” with lepton energy on. 
tops of rocks or pyramids. On the contrary, 
excessively excited biological objects calm 
down quicker if they are placed into internal 
cavities of solid matter with negative curvature 
ог into an angle, a bay ete. with geometrical 
unbalance of matter, which is equivalent to 
negative curvature (possibly, a custom of many. 
nations to calm down overexcited children 
placing them in a corner makes sense). 


Consequence 14. According to the lepton 
hypothesis, each body is permeated extensively. 
by lepton streams, which bombard it and 
balance lepton pressure up to a zero average 
resultant. Interaction of leptons with a body 
happens all over the body's volume, not only on. 
its surface. If preponderance or deficiency of 
lepton pressure will he artificially created just 
оп one side by focusing lepton streams or, on 
the contrary, by obstruct them from the body 
by some screen or an artificial lepton vortex, a 
mo-zero resultant can be created, which will be 
able to move light objects. 


This can explain telekinesis phenomenon, 
particularly, experiments of V. Avdeev, R. 
Kuleshova and others and also poltergeist 
effects. The lepton hypothesis allows 
comprehending the universal gravity 
mechanism expressed by Newton's law from a 
new point of view: Two bodies located close to 
each other partially screen each other from 
lepton streams’ pressure. From the external 
sides, preponderance of lepton pressure in 
comparison with a pressure from the side of a 
space between the bodies is created because. 
each body partially hampers lepton streams 
coming through it. If point mass m is located 
near distributed mass M, a force equal to the 
screening force influences m. 


where d isa constant of proportionality; p is 
a density of matter in the distributed mass, g is 
а distance and a multitude of distances from 
variable body point M to point mass m; | is a 
body angle corresponding to angle sizes of 
distributed mass М and a point of location of point 


New Energy Technologies #3(22) 2005 


mass m; f(r) isa function of body M geometry; 12 
isa function of geometry and curvature ofa lepton 
stream in the given point of space. 


The lepton hypothesis allows not postulating 
but concluding, substantiating theoretically 
and comprehending, understanding Newton's 
law, understanding the concealed gravity and 
remote influence mechanism. If two bodies with. 
distributed masses M1 and M2 are located close. 
to each other, a resultant force does not change. 
fundamentally only a conclusion of Newton's low 
becomes more complex while the fundamental 
nature of the dependence does not change. 


Thus, according to the lepton hypothesis, 
attraction is a deficiency of repulsion, ie. the 
law of gravity can be considered as a 
consequence of the law of lepton repulsion (or 
lepton compression, pressure) during bodies’ 
screening, which leads to that the bodies are 
pressed to each other. If the lepton hypothesis 
is right, it is possible to suppose a potential 
possibility of varying gravity and inertia mass 
of a body under certain conditions 


1) during change of lepton streams’ focusing 
with the help of “lepton lenses” causing their 
concentration on the given, lepton rockets and 
lepton flying discs; 


2) during huge speed of lepton vortexes’ 
rotation with high angular velocity, which is 
equivalent to screening from lepton streams 
lithe lepton hypothesis is right, the mentioned 
mechanism gives a possibility of partial or 
complete gravity control. The suggested 
mechanism of potentially possible partial or 
complete levitation must be thoroughly 
checked experimentally. If the lepton 
hypothesis is right, lepton engines, rockets and 
flying discs are possible. 


Anature of the effect of cavitary structures 


Which is a physical nature of the cavitary 
structures effect? Many suppositions and 
hypothesis have been expressed but, 
unfortunately, many of them are connected 
with extrasensory perception, which is 
fashionable among modern intellectuals for 
some reasons. A theory of Leningrad physician, 
Doctor of Technical Science, V. 
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deserves better attention. It was developed by 
him earlier and experimentally confirmed now. 


As а result of long combined researches, we 
characterized the discovery as “an unknown 
effect of multi-cavitary structures’ interaction 
with living systems consisting in that, due to 
interference, de Broglie waves accompanying 
motion of electron flows in solid walls of 
cavities form a macroscopic field of multi- 
cavitary structures, which cause change of 
functional state of living objects locating in 
this field” 


De Broglie waves are peculiar to moving micro- 
particles of any body. They are compensated 
inside the body and displayed as radiation on 
its surface, They are so short-wave and super- 
high-frequency that instruments pick them up 
only in the form of diffraction but still they 
helped science. Remember peculiar pictures of 
electrons and neutrons obtained on crystals 
and films with the help of de Broglie waves. 
Nobody thought that these scanty radiations 
can influence living matter somehow. And they 
did not influence — at least near flat objects. 
But near multi-cavitary structures, where a 
square of solid bodies is big and multiply curved, 
de Broglie waves are put together and form, 
like musical overtones, harmonies with lower 
frequencies. 


‘Thus, lengthening and strengthening due to 
laying on ach other in cells, they form 
antinodes-maximums of stationary de Broglie 
waves. Striking on these passive barriers, nerve 
impulses glitch changing their frequency and 
speed and causing not only seeming feelings but. 
also sometimes considerable physiological 
changes 


Stationary de Broglie waves do not have their. 
own energy and, therefore, the law of energy 
conservation is not violated. Due to the fact 
that de Broglie waves moves in physical 
vacuum, the effect of cavitary structures 
must permeate everything. We observe it 
when we uselessly try to stop the effect up 
by any screen, 


The editors’ note: In 1996, Prof. Zolotarev 


gave me a copy of his manuscript. We studied 
it, prepared a plan of experiments and began 
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to search for investors. It was useless. Our 
situation that time could be described by 
words "starvation" and "poverty". 1 
remember that Professor had to raise 
chickens in his flat for some food. Possibl 

now somebody will be seriously interested in 
beginning a research program on the effect 
of cavitary structures aimed at creation of 
real engines for space systems. A.V. Frolov. 


Energy fields of 
geometrical forms 


www ковупе сот 


Works of Wilhelm Reich are also connected 
with change aether density, We would like to 
express some interesting thoughts: 


"Energy fields of geometrical forms" are special 
effects connected with the modern concept of 
aether. Some optimal geometrical forms and 
materials can be used for constructing devices, 
which react under influence of only 
environmental conditions, ie. without 
additional external stimulation, Contraction 
details of two simple devices, which produce a 
tangible linear force influence without use of 
any additional energy at the input. It is possible 
to note two meanings of these training 
demonstration devices: (1) they prove that an 
actheric kind of matter exists and any average 
person can feel it; (2) they demonstrate reliable 
methods of aetheric activation, which can be 
used for new energy applications. 


Other examples of devices with efficiency more 
than one include a venerable organ-pipe and an 
electromagnetic antenna. 


‘These devices work using resonance method 
when relatively low vibration of amplitude is 
reflected back. An echo signal can be many 
times more than an input signal in dependence 
on sizes of the device, The most effective size 
of the resonator accurately corresponds with 
a quarter of the initial wave length. 
Resonance will also occur with any lengths 
which are divisible by an odd number of a 
quarter of waves’ lengths. In these cases, we 
find that geometry of the specific device has 
minor significance. If the geometry is 
optimized for conditions at the 
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input, a maximal increase or an increased echo 
can be obtained. 


We can summarize characteristics of these. 
"super-single" devices as devices using 
“geometrical energy fields" because intensity 
of full energy of echo, which can be produced 
only as a function of size, form and location. 
Remembering that, we can suppose that certain. 
highly optimized geometrical forms could 
provide for an increased echo without any 
additional input signal at all. Such a device 
could induce an effective echo increasing the 
finest vibrations at quantum level, which are 
much lower than the threshold our ability to 
measure them. 


Despite the fact that the subtlest natural forces 
have been studied for thousands years, it can. 
be proved that a modern era began in 1844, In 
1844, Baron Karl von Reichenbach from 
Stuttgart published a series of letters 
describing his research of aether, which was 
called “OD” by him. Reichenbach discovered 
that apart ofall people can visually feel outflow 
from tops of crystals and magnets if they had 
been first properly located in full darkness. Не 
called such people “sensitives” 


Some time later, Reichenbach decided that 
aether can permeate through materials like silk, 
glass and metal. According to his ideas, aether. 
seems to permeate all things in different density. 
Large quantities of aether could be found in 
sunlight and candle flame, 


On the edge of the century, an Austrian 
philosopher Rudolf Steiner with clairvoyance 
talent researched an invisible world of aetheric 
forces. His close partner and biographer 
Guenther Wachsmith continued this work after 
Steiner's death and published a masterwork of 
his teacher called "Aetheric shaping forces in 
Space, Earth and Мап" 


А first true engineer of aetheric forces was 
Wilhelm Reich who discovered, as he called it, 
ап "orgone energy" in 1929. Like Reichenbach, 
Reich discovered that metals able to conduct 
aether a hundred cars ago. His real big 
achievement, however, was an understanding 
of the fact that organic materials have a 
tendency to absorb aet her. Laying two kinds of 
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materials together, Reich could produce a 
directed aether flow. 


Reich developed a first working device for 
collection and concentration of aether. An 
"orgone accumulator” is a box with six walls 
made of alternating layers of metal and organic. 
materials. Under controlled conditions, this 
device produced an inexplicable temperature. 
increase in its internal part. This was enough. 
for attracting attention of Albert Einstein who 
met Reich in January 1941. Reich also 
experimented with a “cloudbuster” (a buster 
for clouds dispersion), a tower-shaped device 
which, most likely, directed an aether flow 
through atmosphere, 


Possible, the biggest contribution to aether 
engineering technologies was made by Trevor 
James Constable. He was a follower of Steiner, 
Wachsmith, Reich and others. He spent more 
than 40 years improving use of the aether. 
technology of weather control. He discovered. 
that some geometrical forms, possibly, show a 
big aether echo. During many years, he 
developed his methods so that a device with a 
size of a coffee mug located, accordingly, far 
from an ocean ship could change weather 
condition overadistance of many miles around it. 


Constable discovery of resonance aetheric 
structures was important for research of the 
new energy. Now a simple geometrical device 
can direct a concentrated beam of aetheric. 
forces through any type of a device with high 
accuracy, Actually, a degree of aether 
concentration is so high that human organs of 
senses can directly feel its resultant pressure. 

Thanks to pioneer works of the above 
mentioned scientists, it is possible to describe a 
design of two resonance aether devices, which 
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Fig. 11. The “omitting” device of ECS 


were called “Chi Pencils" by the author. Both 
devices are built around a central resonance 
cavity. A formula for calculation of the 
resonance cavity's size was obtained from a 
research ofa ballistics expert Gerald Bull from 
Philadelphia, 


An “emitting” device is generally a cylindrical 
metal cavity witha no-metal external layer. Due 
to boundary effects discovered by Reich, aether 
is absorbed from space through a side surface 
and emitted through both sides (actually, itis 
like laser). Geometrical energy fields around the 
emitting device are shown on Fig. 11 


How to build the emitting device. The 
following things are necessary: 


- apiece of a 5/32-inches copper pipe; 
- а 1/8-inches soft cotton cord; 

- a metal knife for the pipe; 

- ameter-stick, a sharp knife and glue, 


Cut a piece of the copper pipe with a length of 
18.1 em. Apply a small bead of hot glue to the 
external part of one end and fix the cotton cord 
there, Wind 2 cm, apply a bead of hot glue and 
wind the cord arount the entire pipe. Cut excess 
of the cord. 


А “vacuum” device is made the other way. We 
need a non-metal cylindrical cavity witha metal 
external layer. Actheris drawn into one end and. 
dispersed through the sides, A geometrical 
energy field around the vacuum device isshown 
on Fig 12, 


How to build the vacuum device, The following 
things are necessary. 


- a piece of vinyl hose with a diameter of 5/ 
32 inches; 

- apiece of a copper pipe with а diameter of 
5/16 inches; 
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Fig. 12. Tho "vacuum" device of ECS 


- a metal knife for the hose and the pipe; 
- a meter-stick, a sharp knife and electrical 
insulation tape. 


Cut a piece of the copper pipe with a length of 
18.1 em. Wind the electrical insulation tape 
around the vinyl hose in some places in such a 
way that it could closely go into the copper pipe. 
Push the vinyl hose into the copper pipe until 
its end appear. Cut excess of the vinyl hose. 


‘The noted streams of aether forces generated 
by above described different resonance devices 
allow defying their discovery by standard 
instruments. It is not surprising that, as many 
people think, aether is “live” energy while 
standard instruments are, of course, “dead” 
However, discovery of aether forces by a living 
organism (such as a human body) is known. 


Editors’ note: we hope that publication of the 
given materials will cause interest of 
experimenters who will try to examine these 
effects. Creating aether streams, changing 
aether density, it is possible to produce not 
only force effects, i.e. motion. Due to the fact. 
that matter elements are processes in aether. 
(vortex processes), aether parameters 
influence speed of existence of any matter. It 
was confirmed in the experiments which 
were carried out by our company with V.A. 
Chernobrov. It is obvious that gravity and 
time speed are mutually connected effects. 
Due to this, creation of such devices defies 
not only the Earth’s gravity but also Time. 
We would appreciate offers from 
organizations which could invest into 
development of these technologies. 


АХ. Frolov, 


General Director of 
“Faraday Lab Ltd” company 
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In figures from Grebennikov's book “My 
world”, effects of repulsion of recently cut 
plants’ stems (Fig, 15) and a bunch of pipes (Fig 
13, 14) are shown. These are simple and 
convincing experiments during which the effect 
of repulsion is manifested. 


Dear subscribers, thank you for interest 
to “New Energy Technologies” magazine. 


Please note that publications in 2006 
are not planned. 


All best respects, 
Editors 
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6n ABSTRACT 


A charged particle induction apparatus and method compris- 
ingahigh power light emiting means, suchas a laser array, in 
‘operable communication with a high ener 
accomplish initiation of at least two concentri plasma 
nels in atmosphere extending from the Earth's surface to the 
Charge-rich upper atmosphere, including the ionosphere, for 
the rasmisson of charged panicles therethrough to ground 
atmosphere as an insulator. The tans 
yn don (due toan artificially cre 
potential) rough he conducive plasma channels to collo 
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CHARGED PARTICLE INDUCTION FROM. 
IONOSPHERE TO GROUND 


CROSS-REFERENCE TO RELATED 
APPLICATIONS. 


[0001] The present application is a continuation of US. 
patent application Ser. No. 14197.698, fled Mar. 5, 2014; 
‘hich is а continuation of US. patent application Scr. No. 
12917447, fled Nov. 1, 2010 (pow U.S. Pat. No. 8,693,160) 
which claims the benefit of U.S, Provisional Application Ser. 
No. 61/280,131, Шей Oct. 31,2009: ай of which are hereby 
incorporated by reference berein in their entirety, eluding 
any figures, tables, or drawings. 


FIELD OF THE INVENTION 


10002) Tho present invention rotes to the transmission of 
ionospheric energy through at least two “ionospherto- 
gund” coaxial laser-induced plasma channels formed 
through the Earth's atmosphere. As used herein, the term 
“ionospheric energy” means charged particles, namely ions 
and electrons, in the ionosphere. As used herein, the tenn 
"channe" means a conduit having walls comprised ofionized 
or partially ionized gas, the channel being substantially ring- 
shaped in cross-section, the walls serving as the conductive 
path through which charged particles are induced o ground. 


BACKGROUND OF THE INVENTION 


0003] The need to develop altemative clean renewable 
energy supplies is becoming critical, Problems of climate 
change and global warming due to carbon emissions are 
becoming ап accepted fact. The dramati rise in the cost of 
pewo-chemical enemy is due to decreased supplies and 
Increase in work! demand. There is increasing political insti- 
bility of regions of the world that have large oil supplies, 

There are geo-political and economic ramifications of being 
dependent on imported energy or on being economically 
dependent on the export of energy Irom dwindling energy 
[0004] Heretofore, space solar power has been considered 
as an altemative clean energy source. Space solar power is 
lean, inexhaustible, available 24 hours а dy, and has the 
potential to generate as much energy as terrestrial power 
plans. However, because of the filtering effect of the Earth's 
atmospheric gases (air acts as n insulator), and for other 
reasons such as reflection and absorption, only а fraction of 
solar energy in any given area reaches Earth, The average 
Solar power per unit area outside Fart s atmosphere during 
any given time period is about 136% that available on Earth's 
surface during direct sunlight (1336 Wim). Various appara- 

{us and methods have been considered, ond some developed, 
to compensate for this shortcoming 

[0005| A very recent proposed solution is described in 
pending U.S, Patent Application No. 2009/0171477 of Ney- 

feh et al. which describes systems and methods that employ 
high-intensity lasers to set up а thin plasma set, also called 
ıa waveguide or "hot shell”, in the atmosphere as a function of 
beam intensity and geometry. A laser beam can be spread and 
directed with physical optics to generate a thin inverted cone- 

Shaped hot shell waveguide in the atmosphere. According to 
Neyfeh the hot shell ofthe waveguide has a different index of 
reaction from that of the surrounding air layers andl as such 
Serves о internally reflect portions of the entering solar ray 
entering an aperture inthe hot shell, toward the tip ofthe cone 
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and a solar energy storage component positioned here, thus 
providing a virtual solar energy concentration system. The 
Noytoh et al. systems and methods, therefore, endeavor to 
make the best of the filtered solar energy present in Earth's 
atmosphere. 


10006] Another proposed solution is to collet the Sun's 
energy in space, where it is more concentrated, vin satellite. 
based or kina-based collection stations. The energy must 
then be transmitted rom the collection point in space to the 
Earth's surface. Since wires extending from Earth's surface 
то an orbiting satellite would be impractical, many space- 
based solar power designs have proposed the use of micro- 
wave or laser beams for wireless power transmission. The 
collecting station would convert solar energy into electrical 
energy, which would then be used fo power a microwave 
miter or laser directed at a collector on the Earth's surface, 
There are numerous technical, political, legal and economic 
challenges to building space solar power stations, Limitations 
Sn photovoltaic technology andthe difficulty of building large 
structures in space are some of the issues. In the ра, launch 
costs have hoon prohibitive. In addition to the relatively high 
costs involved with this method, other problems include 
cumulative radiation damage or micrometeoroid impacts 


10007] Theunderiying physics of wireless power transmis- 
sion resembles that of wireless communications, but with an 
importam difference. Unlike information transfer, where the 
percentage of received power must be only sufficiently high 
enough to recover the signal, wireless power transmission 
places a critical emphasis on the maximum amount of pos- 
sible energy transfer and conversion efficiency. Ideally, a 
‘wireless power transmission system would have the ability to 
transmit any amount of power о any point in space, but 
practical limitations such as conversion efficiencies at the 
Source and the receiver, and disturbances in the transmission 
medium will always limit the performance ofan implemented 
system. 


[0008] For instance, as recently as 2006, the highest 
‘amount of energy obtained from a receiver when testing high 
intensity lasers to illuminate vertical multi junction solar cells 
developed by NASA-GRC was 23.7778 watts. One vertical 
multi junction solar cell was able to achieve a power density 
Of 13.6 watts per em’, al a conversion elliciency of 24%. 
Although these experiments confirm that the VM technology 
‘Can withstand and iie the high intensity laser energy with 

ош damage or significant reduction in previously known con- 

version efficiencies, wireless power transmission via high 
intensity laser beaming technology is not yet ready Tor high 
onder energy transfer. In short, the main limiting factors to the 
Taser power beaming system are the conversion efficiencies of 
the шег (electrical to photonic) and the photovoltaic cells 
(photonic to electrical). Although there are a variety of pho- 

voltaic cells on the market approaching conversion ellie 

‘cies of 40% (such as triple junction cells), these technologies 
cannot operate at intensities 1000 times or greater than that of 
pe 

10009] Based on he above, itis clar that there js a strong 
desire to hames the energy existing in both our atmosphere 
and beyond, but t is apparent that the various methods and 
apparatus designed to capture and utilize this energy source 
areattendant with various, problems, shortcomings and lim 
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SUMMARY OF THE INVENTION 


19010] In onder to meet the need in the ап, the subject 
invention presents an entirely different approach to "tapping 
his vast energy source. At least one preferred embodiment of 
the invention is discussed below 

[0011] The Earl's surface ocean and зоба and the 
ionosphere are highly conductive The atmosphere conducts 
electricity because of the presence of positive and negative 
ons plus froe electrons. Conductivity s poor near sen level 
but increases rapidly with height up to the ionosphere; also it 
is greater at polar latitudes than equatorial. Between ground 
rd the Ionosphere, the atmosphere acts an insulator. 

[012] The ionosphere begins at a height of about 50 km 
(GO miles) above the Earth's surface, but itis most distinctand 
Important above 80 km (50 miles). In the photochemical 
ionosphere (which is mostly contained within the thermo- 
sphere but also partly extends into he neighboring mesos- 
Phere), cosmic radiation of high-energy sub-atomic particles 
and the absorption of much of the solr ultraviolet radiation 
Separates negative electrons from oxygen and nitrogen mol- 
vies. The ons and free electrons move rapidly under the 
influence of electrical forces ihe ionosphere wind and 
the ionosphere is highly conductive in this region. During fir 
weather there is an clectric potential difference of 250,000 1o 
500,000 volts between the ionosphere andthe Earth's surface, 
the surface being negative relative to the ionosphere. This, 
incidentally, gives rise to the fair weather current, which is a 
Steady ow of electrons from the surface at about one micro- 
ant per square meter. The subject invention is directed gen- 
‘erally toward the exploitation of this electric potential differ- 
ence, and more specifically to a system, method and 
apparatus for inducing а ow of charged particles from the 
charged upper atmosphere, including but not limited to the 
ionosphere, to ground through concentric laser induced 
plasma channels ("on-channee?) 

[0013] Itis widely recognized that а laser beam of suitable 
‘wavelength can penetrate through a gas medium over prea 

distances and will establish a partially ionized trail there- 
through Examples of laser systems used o produce a thin 
ionizing beam through he atmosphere are taught in U.S. Pat. 
No, 3,719,829 issued to Vaill in 1973 entitled, Laser Beam 
Techniques and U.S, at. No. 5,726,855 issued 1o Mocumuet 
al. in 1958 and entitled, Apparatus and Method for Enabling 
the Creation of Maltiple Extended Conduction Paths in the 
Atmosphere. Mourou etal, teaches an apparatus and method 
Tor enabling the creation of multiple laser generated extended 
conduction paths in the atmosphere to safely control the dis- 
charge oflighining strikes to a grounding tower. Is also well 


resistance and, once formad, will permit continuous current 
Tow if the energy source that heals the plasma can be main- 
ined. Unlike a normal electrical conductor, he resistance 
{and voltage drop) across an unconfined plasma channel 
decreases with increasing current Пом, a property called 
negative resistance, Because plasmas are conductive and 
respond о electric and magnetic eds and cun be ellicient 
sources of radiation, they are usable in numerous applications 
"where such control is needed or when special sources of 
energy or radiation are required, 

19004] Unfortunately, it has been observed that a highly 
ionized path will tend to lose it straight-line configuration 
afier creation and will begin to wander transversely in ser 
pontine configurations, which wandering, once started, will 
ow progressively worse. Moreover, changes carried im 
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plasma channels tend to self constrict due to magnetic forces 
Stemming from the current flowing through the plasma. This 
Phenomenon is known asthe "plasma pinch”, Upon constrict- 
ing of the charge as a result of the pinch, the current will then 
follow the path of least resistance to ground which is by its 
nature unpredictable and dangerous. 
[0015] Applicants methods and apparatus overcome these 
Shortcomings through the creation of at least two concentric 
Conductive paths to and from which the wandering current 
may "jump", in alternating fashion. thereby maintaining а 
continuous бом of energy in the desired direction from the 
ionosphere to the terrestrial target collection apparatus. 
According to the present invention there is thus provided a 
sround-io-ionosphere laser-induced conduction path of con- 
Centric plasma channels through Earth's atmosphere along 
‘which charged particles within the ionosphere may be trans- 
mitted 1o Earth. The term “atmosphere” as used berein means 
the mass of air surrounding the Earth. The term “plasma” as 
usad hereia means a combination of neutrons, ons electrons 
and fields that have conductive and collective effec 
10016] The subject apparatus more specifically comprises 
high power light emitting means, such аз а laser array. in 
operable communication with a high energy output means to 
accomplish initiation of a least two concenrie plasma chan- 
nels from the Earth's surface o the ionosphere for the trans- 
mission of ionospheric energy therethrough. The path need 
only remain open for relatively shor intervals to transmit high 
onders of energy. The transmitted energy is drawn down 
through the conductive plasma channels to at least one iner- 
vening electrode mounted o à support structure. Charges 
flow down through the channels to the electrode as they 
approach ground and the conductive electrode carries the 
energy away from the laser assembly to avoid damage o or 
destruction thereof. The at least оре electrode will then pass 
{hese charges ono a capacitor bank or other storage means Io 
Store them. Theat least one electrode is mounted to a support 
Structure housing heat dissipation means well known in the 
nuclear fission art, The light emiting means is preferably 
insulated from andlor located remotely from the at least one 
‘electrode ia order to protect the former from damage which 
could result if the high order energy being wansmittod 
through the plasma channels was no intercepted by the elec- 
еб Ideal locations forthe subject apparatus are also 
described. 
10017) There has thus been outlined, rather broadly, the 
more important components and features of the invention in 
onder that the detailed description thereof that follows may be 
better understood, and in order that the present contribution to 
the art may be beiter appreciated. There are, of course, addi- 
tional features of tbe invention that will be described herein- 
afier and which will form the subject matier of the claims 
ing at least 
ion in detail, sto be under 
‘Stood that the invention je not limited in its application to the 
details of construction and to the arrangements of the com- 
ponents set forth in the following description or illustrated in 
he drawings. The invention is capable of other embodiments 
and of being practiced and carried out in various ways. Also, 
it is to be understood that the phraseology and terminology 
employed herein are forthe purposeofdeseription and should 
"ot be regarded as limiting. A such, those skilled in the art 
‘sll appreciate that the conception, upon which this disclo- 
sure is based, may readily be utilize as a basis forthe design- 
ing of other structures, methods and systems for carrying out 
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the several purposes of the present invention. It is important, 
therefore, tha the claims be regarded as including such 
equivalent constructions insofar as they do not depart from 
the spirit and scope of the present invention. 

10018) Further, the purpose of the foregoing abstract is to 
enable the U.S. Patent and Trademark Office and the public 
generally, and especially the scientists, engineers and practi- 
"ionem in the am who are not familiar with patent or legal 
terms or phraseology. to determine quickly from a cursory 
inspection the nature and essence of the technical disclosure 
of the application. The abstract is neither intended to define 
the invention of the application, which is measured by the 
claims nor is it intended to be limiting as to the scope of the 
invention in any way. 

[0019] For a better understanding of the invention, its 
advantages and the specific objects attained by its uses, ref- 
ference should be had to the accompanying drawings and 
descriptive mater in which thee is illustrated a preferred 
embodiment of the invention. 


BRIEF DESCRIPTION OF THE DRAWINGS 


10020) The invention will be better understood and objects 
‘other than those set Torth above will become apparent when 
consideration is given to the following detailed description. 
thereof. Such description makes reference o the annexed 
drawings wherein: 

[0021] The invention will be better understood and objects 
‘other than those set Torth above will become apparent when 
consideration is given to the following derailed description 
thereof Such description makes reference to the annexed 
drawings wherein: 

19022]. TIG. 1 is a highly simplified sehematcal view of 
energy being wansmitted from the ionosphere to ground via 
concentric laser-induced plasma channels produced hy the 
Subject apparatus in atmosphere (pot to-seale: 

T0023] FIG: 2is simple schematic illustration ofthe subject 
apparatus for inducing the fow of charged particles Нот the 
ionosphere io ground through concentric laser induced 
plasma channels (not4o-scale) and 

19024] PIG. 3 is a simplified schematical view of the canh 
‘with a magnetic field (force) line along which the present 
invention may be carried ош (toto-sclo) 


DETAILED DESCRIPTION OF THE PREFERRED 
EMBODIMENT 


10025) Reference is now made to FIG. 1 in which there is 
illustrated à highly simplified schematic view of energy E 
being transmitted from the ionosphere 100 through atmo- 
sphere 102 via concentric plasma channels 36,38 generated 
Бу the subject apparatus which is designated generally by 
reference numeral 10. Apparatus 10 is stated on the earth's 
Surface 104 at prefered locations herein described, 

19026] Referring to FIG. 2, apparatus 10 is comprised of 
three primary components: 1) a wireless conductive channel 
producing means 12 or "atmospheric auger” connected to an 
шау source 14, 2) charged particle receiving means 16 and 
S) enemy storage means 18. Each primary componen is 
described in даай below, together with secondary compo- 
‘ents of the subject apparatus 

[0027] Wireless conductive channel producing means 12 
(hereinafter “plasma channel producing means”) is com- 
prised of ist ionizing beam emiting means 20 used to create 
a first ionizing beam 22, and second ionizing beam emitting 
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means 24 used to creste a second ionizing beam 26. The lem 
“ionizing beam emitting means” as used herein includes not 
only presently known Tasers, but also other light sources 
‘which will excite ionization in a modium. Lasers utilize the 
natora oscillations of atoms or molecules between energy 
sels for generating beams 22,26 of highly amplified and 
coherent electromagnetic radiation оГ one or more discreto 
frequencies which in tur generate first and second conduc- 
tive paths 28.30. respectively. The laser means used to estab- 
ish conductive paths 28,30 should be selected with regard to 
energy, pulsewidth and wavelength so that it provides control 
‘of ionization concentration in cach plasma channel, In a gas 
medium it is important that the ionizing beams 22.26 are 
controlled for optimum transmission of a charge. 


10028) Technologies that facilitate the creation ofthe sub- 
ject eon-channels include recent advancements in ане 
{intensity pulsed lasers and their transmission optics which 
together can generate a plasma field and have precise control 
‘over the field's geometry. Information regarding the manipu- 
Jation and transmission of high powered lasers is generally 
classified doe 1o the nature of their application. И is well 
known however, that successful high power laser systems are 
currently operation, and it follows that tbe condition and 
control optics are in place 1o handle such a system: According 
то an embodiment described herein, this technology is 
Зра io generate the con-chamels. Ultra-high power 
pulsed or continuous lasers arenow available in the Megawatt 
Class, such as the Айбопе Laser (ABL) built by Northrop 
Grumman. The lasers employed by the subject apparatus and 
methods should also by capable of varying the chirp ofthe 
input pulse to achieve contol of the filamentation over hori- 
zontal kilomelric distances. By way of example. one embod 
ment may include а Tisapphire CPA (Chirp Pulse Amplifi- 
cation) Taser system operating at 10 H and delivering а 
maximum ouput power of 0.2 TW per pulse. The pulse 
duration approximates 130-135 fs (FWHM). The beam may 
Þe truncated by a circular aperture having а desired radius in 
onder to have а more sable beam shape with a perfèct or 
near-perfect circular symmetry. 


10029] Those skilled in the art will readily recognize that 
{here are two main mechanisms responsible for the photoion- 
zaion of air: avalanche ionization and multiphoton ioniza- 
tion. In avalanche ionization, or sometimes known as cascade 
ionization, the bound electrons in the valence shell of air 
molecules usually have an energy bandgap greater than the 
incident Taser photon energy. Hawever,a small numberof free 
electroas exist. These five electrons may be generated 
through high altitude ionization of air molecules, radicals, 
break-up of aerosol molecules, thermal ionization or mul 
tiphoton ionization, These free electrons consüble the 
required seed electrons for avalanche ionization. Although 
these Iree electrons may exist in small number initially and 
have low kinetic energy, through a process called inverse 
bremsstrahlung. they can be decelerated io gain enough 
Kinetic energy to impact ionize amolecule in colision, result- 
ing in more fee but slower electrons. The whole process 
repests self with more electrons gaining higher kinetic 
energy, exceeding the ionization potential of the Pound elec- 
{rons o impact even more molecules leading toan avalanche 
with the resultant formation of а plasma. In this inverse 
bremsstrahlung proces, the fee electrons absorb photons 
through the laser Пе when they collide with atoms or mol- 
‘evils, free electron does not absorb laser energy directly 
without any collision. This is because the free eleciron simply 
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«quivers in the oscillating laser field, and when averaged over 
а optical cycle, it does not gain any net energy. The other 
dominant photoionization mechanism is the multi photon 
ionization process. Through this process, bound electrons 
may absorb several laser photons simultaneously o over- 
come their ionization potential. Muliphoton ionization 
depends largely on the laser operating frequency. Either 
method may be employed with the subject application. 
[0030] In order to transform first and second conducive 
paths 28.30 into the desired cylindrical-shaped first and sec- 
ond plasma channels 36.38 it is necessary to cause their 
movementaround a common cent axis 40. First and second 
beam moving means 32,34 are provided for this purpose and 
are comprised оГ either or a combination of mechanical or 
optical means. The manner in which at least two concentric 
plasma channels are generated using first and second ionizing 
beams 22,26 is not critical provided the properties (Le. 
length, ionization intensity, uniformity, ec) of each channel 
is controllable. Applicant's co-pending U.S. patent applica- 
tionentitled, Wireless Transmission Of Energy Through Con- 
senti Laser Induced Plasma Channels In Atmosphere, filed 
contemporaneously with the instant application and incorpo- 
‘ated herein in its entirety, teaches at least one method of 
producing at least то concentre plasma channels. As previ- 
ously sted, the term "channel" means a conduit, substan. 
‘ally ring-shaped in cross-section, having walls comprised of 
partially ionized gas ("plasma") cach wall being created by 
fhe movement of first and second conductive paths 28.30, 
respectively. Fist plasma channel 36 and second plasma 
‘channel 38 shane a common central longitudinal axis; they are 
‘concent channels (or co-axial from a threeimensional 
linear perspective). In alternate embodiments, the outermost 
channel and any channels erveen it and the innermost chan- 
‘el may be shaped Tike а funnel or frustum, narrower at point 
Горі and progressing outward as it extends into the atmo- 
Sphere. U.S, Pat: Мо. 6.377.436 issued o Margolin on Ape 
23, 2002 and entitled, Microwave Transmission Using а 
Taser Generated Plasma Beam Waveguide, which said refer: 
‘ence is incorporated herein in its entirety 1o the extent i is not 
inconsistent with the explicit teachings of this specification, 
teaches various directed energy beam systems in the form of 
‘channels or “shells”. Although the Margolin shells are used as 
а guide through which microwaves are transmitted rather than 
high arder energy. the means by which the shells are created 
are instructive and find utility in the instant case. should be 
appreciated that multiple concentric plasma channels may be 
‘created with at Jeast two being the minimom required and 
east three channels being preferred. 

[0031] With continued reference to FIG. 2, power to each 
ionizing beam emiting means is supplied by energy source 
14. The voltage required is related о and increases with the 
lengthor the path to be ionized. The energy in Joules required 
tw excite the gas molecules in the path into ionization can be 
calculated in advance knowing the density of the molecules 
and the approximate diameter and length of the conductive 
path over which the energy from the ionosphere is to be 
transmitted. By way of example, energy source 14 may be 
comprised ofa Marx generator which scapable of generating 
ıa high-voltage pulse. Voltages produced may exceed 2 mil- 
Tion vols. 

[0032] Charged particle collection means 16 comprises a 
charged particle traction structure Such structure includes 
at east one elongated electrode 42 generally somewhat simi- 
Tar to he lightning rods which are normally used to direct the 
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‘electrical energy to ground when protecting buildings andthe 
Jike. Electrode 42 is mounted t0 a support сше 44 gen- 
erally, and to a conductive hemispherical dome 46 thereof 
Specifically. A charge indicated by symbol + is applied to the 
at least one electrode 42 and/or dome 46 via charging means 
48 which can impart а charge via conduction or induction 
(friction being impractical). Note that the + symbol is used as 
ıa substitute for the more conventional symbol “e” which of 
course can be ether positive or negative, The hemispherical 
‘Shape allows for the widest variance of charge wandering 
during energy transfer to the Earth's surface. This orb-like 
Strctur may include openings through its ionosphere-facing 
Surface to allow the transmission of atleast опе ionizing beam 
therethrough with the actual light emitting means located 
remotely enough from the orb surface to mitigate against 
damage from expected energy oads. 

[0033] The induction of ionospheric energy utilizing the 
Subject apparatus 10 may be likened 1o the induction of a 
lighting sirike, only of greater magnitude. lightning strike 
discharges about 1-10 billion joules of energy and produces a 
current of some 30,600-50,000 amps, which heats the sur. 

munding air to over 20,000 degrees Celsius. A single light- 

ning bolt unleashes as much energy as blowing up a ton of 
TNT. Because of the enormous amount of heat attendant with 
the collection of ionospheric energy, even over a relatively 
short period of time, heat dissipation means are associated 
‘wth the subject apparatus 10. In one embodiment, best dis- 

‘pation means may be housed within support structure 44 as 
indicated by the “down arrow delta” symbol. Alternatively, 
heat dissipation means may be connected to support structure 
44 but remote therefrom. Guidance or the design of a safe 
and efficent cooling system may be found in the nuclear 
Science field of art for example, or in other power generation 
facilites. The main types (mechanisms) of heat transfer 10 be 
employed are 1) Wet cooling towers or simply cooling towers 
"which operate on the principle of evaporation wherein the 
‘working fluid and the evaporated fuid (usually HO) are one 
cad the same: 2) Dry coolers which operne by heat transfer 
through a surface that separates the working fluid from ambi 

ош air, such as Ш a heat exchanger, utilizing convective heat 
transfer (they do not use evaporation); and 3) Fluid coolers 
‘which are hybrids that pass the working По through a tube 
bundle, upon which clean water is sprayed and a fan“induced 
Чай applied; the resulting heat transfer performance is much 
closer to that of a wet cooling tower, withthe advantage 
provided by a dry cooler of protecting the working id from 
'emironmental exposure. In all applications, water may be 
tapped fom a nearby water source 50 or other Mids used. 
Steam turbines (not shown) may beutilized to extract thermal 
energy from pressurized steam and convert it into rotary 
‘notion fr the generation of electricity which may be utilized 
cally to power system components and/or fl to a local 
power grid 106. Note that the release of steam in the iono- 
Spherie energy induction process will interfere with the 
Photo-onization of surrounding air and is therefore undesir- 
able. 

10034] Once ionospheric particles are attracted to charged 
particle collection means 16 in the above described manner, 
{he resulting electrical current is directed through the heat 
‘dissipation means via a first wire conductor 52 downwardly 
through support structure 44 t a surge arrestor assembly 
designated generally by reference numeral 54. Such surge 
arrestor assembly is connected directly to ground 56 and has 
aswitehingassembly (not shown for purposes ol cry) The 
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switchassembly isa stroturl adaptation ofthe surge arrestor 
assembly 54 serves automatically or manually to direct cur- 
Tent flow either to energy storage means 18 via second wire 
conductor 8 when the conductive path is “open orto ground 
S6 when the conduction path is closed. Energy storage means 
18 may be comprised оГ. for example, a capacitor bank as 
illustrated or some other suitable means sue as a collection 
soil of superconductive material as has been proposed in the 
10035] Various systems, methods and apparatus may be 
employed to comer the energy stored in energy stampe 
means 18 o use, By way of example only. when energy stored 
Within energy storage means 18 is required, a suitable switch- 
ing apparatus (not shown for purposes of clarity) may be 
activated and the stored energy passed through a converter 
"apparati 60 structurally adapted о convert current coming 
from energy storage means 18 fom D.C. 10 AC. The AC. 
current may then be passed through a transformer 62 lor the 
purpose of regulating voltage before the curren is directed 
into the power grid 106 for practical distribution and use. 
Energy may be transmitted im transformer62 to power grid 
106 via conventional power take-off means 64 andlor wire- 
lessly 66 ina manner described in applicant's aforementioned 
co-pending application. 
10036) In operation, ionizing beam emitting means may be 
applied in continuous or, more likely pulsed fashion, as deter- 
mined by controller & used to activate energy source 14. 
a least one ionizing beum emiting means may 
be operated in continuous fashion while at least one other 
ionizing beam emiting means may be operuled in pulsed 
fashion, The intensity of both may additionally be modulated. 
1n the event that the emitting means provides outputs which 
are continuous the control circuit will comprise merely on-off 
means, but where pulsed lasers andora pulsed energy source 
are used, the control circuit will comprise a wigger, suitable 
for fring each ionizing beam emitting, and also for control- 
Ting the rate at which each repeat their outputs, Pulsed sy 
toms have the advantage of providing quiescent intervals 
between their output pulses during whieh the ionized plasma 
in the portion of the beam which is located between the 
electrodes can die out to permit the system to start all over 
again and re-establish a straight-line highly conductive path 
of narrow and well defined proportions. The periodic extin- 
guishing ofeach channel ina pulsed system is beneficial since 
Ж allows unstable ionization to die out so that it can be rees- 
tablished in a new channel which is both straight and highly 
defined and concentrated. The subject apparatus provides a 
means of assuring that at least one plasma channel 1638, etc. 
is always open at any point in time thereby assuring that the 
«nergy to be transmitted always has a pre-defined conduetive 
path 10 travel upon о the target collection means 16. For 
instance, while plasma channel 32 is extinguished, controller 
(68 assures that plasma channel 36 is active. As previously 
stated, the periodic discharges from the at least wo ionizing 
beam emitting means can be synchronized 1o produce, in the 
aggregate, a constant directions 
ionosphere and ground. The overall transition of the Earth's 
atmosphere within the concent indoce plasma chan 
nels rom insulator to conductor is in correla 
Hubbard (boson Hubbard) model. 1n contrast rel 
‘order energy transfer at colder temperatures demonstrated by 
fermion conductors, he subject invention provides high order 
energy transfer at ambient temperatures using Hubbard's 
principles as applied to bosons, 
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10057] FIG. 2 illustrates the manner in which energy is 
transmitted from йз point of origin in the ionosphere М 10 
collection means 16. First and second plasma channels 3638 
comprise а plasma which is highly conductive and which is 
propagating along directional arrow 108. Prior to transmis- 
Sion of ionosphere charged particles, designated by circum- 
Scribd minus signs, through plasma channels 36.8, the 
channels remain riy well defined for a usable interval of 
time. However, when the enemy to be transmitted is intro- 
duced into and travels along a given plasma channel, the 
charge will eventually begin to self constrict due to magnetic 
Tres stemming from the current owing through the plasma 
causing the charge to close upon itself and leaving the energy 
being transmitted with no clea path to follow, potentially 
striking unintended targets. 
10038] The employment of at least two, and preferably at 
east three, concentre plasma channels in accordance with 
thesubject invention mitigates such occurrences by providing 
adjacent conductive paths which ionospheric energy can 
“jump 10" when losing is point-to-point direction. After the 
‘charge transitions to its new conductive path, the fst. 
lled path is regenerated by its corresponding ionization 
beam emitting means. The subject apparatus and methods, 
therefore, provide that st least one conductive path js always 
openand in close proximity to a neighboring current-carrying 
plasma channel. 
10039] In the example illustrated in FIG. 2, a potential 
exists between free charged particles in the ionosphere, onthe 
one hand, and charged electrode 42 and dome 46 on the other. 
First and second plasma chonnels 3638 provide а bridge 
‘between them for the transmission ofthe former to the latier. 
Charged particles from the ionosphere are drawn into the 
alls of whichever plasma channel is open at the time (in the 
instant illustration, plasma channel 36, and begin to travel 
downwardly there along a first distance or time interval d, 
until the current is pinched and can no longer travel along its 
current channel, A that time the errant current will sock out a 
new path of least resistance on the way o collection means 
16. The closest path of lest resistapce will be the then open 
neighboring channel 38 ошо which the current will “jump” 
and then vel а second distance or time interval i. AS 
energy traverses its new channel the previously inverod 
plasma channel 36 willbe reformed serving as the next adja- 
Cent “jump site” for current o find when it again experiences 
pinch. The charge will jump from channel to channel, travel- 
Tng a distance or time interval along each, in alternating or 
Майемер" down fashion until reaching energy collection. 
means 16. Once energy collection means 16 reaches capacity, 
power tothe ight emitting means may b relinquished and ihe 
magnetic spin of the transferred charged particles will close 
the field. Itis possible, ofcourse, that incertain circumstances 
a particular charge will remain open while traversing a single 
‘channel to the target. What is important is that there is always 
ıa predefined alternate directional conductive path in close 
proximity for the energy o travel upon. 
10040] As previously mentioned, the ionosphere is most 
distinct above 80 km (50 miles) where the fone and fee 
electrons move rapidly under the influence of electrical 


conductive. During fair weather thee is an electric 
potential difference of 250.000 to 500,000 volts between the 
{onosphere and the Earl's surface. Accordingly. construe. 
tion of the subject apparatus in locations which facilitate 
‘upping this region of the atmosphere are desirable, particu: 
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larly at high elevations where the air to be ionized contains a 
lower percentage of contaminants which adversely lect, 
propagation of conductive plasma channels. 

[0041] Additionally, reference now being made to FIG. 3, 
in the upper regions of the ionosphere, beginning several 
hundred kilometers above Eas surface and extending tens 
of thousands af kilometers into space, is the magnetosphere, 
а region where the behavior of charged particles is strongly 
allied by the magnetic fields of Earth and the Sun. The solar 
wind is а stream of charged particles ejected from the upper 
atmosphere of the sun. I consists mostly of electrons and 
protons with energies of about 1 keV. As he solar wind 
approaches Earth's well-developed magnetic field, the par- 
ticles are deflected by the Lorentz foree. This region, known 
asthe magnetosphere, causes the particles to travel around the 
planet rather than bombarding the atmosphere ar surface. 
However some of the charged particles leak through this 
magnetic barrier and become trapped in the Van Allen radis 
tion belt. A smaller number of particles from the solar wind 
manage to travel, as though on an electromagnetic energy 
Transmission line 1o the Earth's upper atmosphere and iono- 
sphere in the auroral zones. More specifically. the charged 
Particles travel through funnel-like openings (cusps 110) at 
the North and South Poles, releasing tremendous energy 
when they hit the upper atmosphere. The Northern and South- 
em Lights (auroras) are the visible evidence of this energy 
лезе from the Sun to the Earth. These regions, approx! 
mately 13 latitude 14 n longitude, and where magnetic field 
Tines intersect the Earth, ane believed о be ideal for employ- 
‘ment of the subject apparatus 10. Tt may be advantageous to 
Iocatethe subject system and apparatus ata dwindling ar soon 
to be decommissioned mine, because of pre-existing environ- 
mental permits and useful tunnel 

10042) "Although the present invention has been described 
‘with reference to the particular embodiments herein set forth, 
itis understood that the present disclosure has been made only 
by way of example and that numerous changes in details of 
construction may be resorted to without departing from the 
Spirit and scope of the invention. Thus, the scope of the 
invention should not be limited by the foregoing specifics 
tions, but rather only by the scope of be claims appended 
eco 


1. An apparatus for inducing the fow of changed particles 
from the charge-rich outer atmosphere to ground, compris- 
ine 

a. means for generating а first conductive channel through 
the atmosphere and in communication with the charge 
rich outer atmosphere, said first conductive channel 
being substantially ring-shaped in cross-section and 
comprised ofa wall of parially ionized atmosphere; said 
first conductive channel having a diameter, 

b. means for generating a second conductive channel 
through the atmosphere and in communication with the 
charge-rich outer atmosphere, said second condbctive 
‘channel being substantially ring-shaped in cross-section 
and comprised of wall of partially ionized atmosphere: 
sald second conductive channel having a diameter 
“restr than said diameter of said first conductive chan- 
el: ssid first conductive channel and said second con 
ductive channel being concentric; and 

‘c. charged partiele collection means associated with said 
means for generating said frst and said second conduc- 
tive channels. 
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2. The apparatus for inducing the fow of charged particles 
som the charge-rich outer atmosphere to ground of claim 1, 
wherein said charged particle collection means is comprised 
ofa at least one electrode attached to а suppor structure. 

5. The apparatus for inducing the flow of charged particles 
‘from the charge-rich outer atmosphere to ground of claim 2, 
wherein sid support structure comprises a conductive hemi- 
Spherical dome. 

4. The apparatus for inducing the low of charged particles 
from the charge-rich outer atmosphere to ground of claim 2, 
wherein one or more of said a1 east one elecirode and said 
Support мпкаше are charged. 

5 The apparatus for inducing the fow of charged particles 


wherein one or more of said at least one electrod 
hemispherical dome ме changed, 

6. The apparatus for inducing the low of charged particles 
som the charge-rich outer atmosphere to ground of chaim 1, 
wherein sid second conductive channel is funnel shaped 
being more narrow at its point ol origin. 

7 The apparatus for inducing the flow of charged particles 
ftom the charge-rich outer atmosphere to ground of claim 2, 
wherein said second conductive channel is funnel shaped 
being more narrow at its point of origin. 

"$. The apparatus for inducing the ow of charged particles 
‘rom the charge-rich outer atmosphere о ground of claim 3, 
wherein said second conductive channel is funnel shaped 
being more narrow at Ив point of origin. 

3. ТЬе apparatus for inducing the low of charged particles 
‘rom the charge-rich outer atmosphere to ground of claim 4, 
‘wherein said second conductive channel is funnel shaped 
being more narrow at its point of origin. 

10. Thespparats for inducing the Пок oF charged particles 
from te charge-rich outer atmosphere to ground of claim $, 
"wherein sid second conductive channel is funnel shaped 
Being more narrow at its point ol origin. 

11. Thespparats for inducing the flow of'charged particles 
from the charge-rich outer atmosphere to ground of claim 1, 
further including means for momentarily or periodically 

ingtihing said frst conductive channel, said second con- 
ductive channel, or asynchronously both. 

12. The apparatus for inducing the flow of charged particles 
‘from the charge-rich outer atmosphere to ground of claim 2, 
further including means for momentarily or periodically 
extinguishing sid first conductive channel, said second con- 
ductive channel, or asynchronously both. 

T3 Thespparatus for inducing the flow ofeharged particles 
ftom the charge-rich outer atmosphere t ground of claim 3, 
further including means for momentarily or periodically 
‘extinguishing said first conductive channel, said Second con- 
ductive channel, or asynchronously both. 

14. The apparatus for inducing Ше flow of'charged particles 
‘rom the charge-rich outer atmosphere to ground of claim 4, 
further including means for momentarily or periodically 
extinguishing 


18, The apparatus for inducing the flow of'charged particles 
from the charge-rich outer atmosphere to ground of claim 5, 
further including means for momentarily or periodically 
extinguishing said first conductive channel, said second con- 
ductive channel, or asynchronously both. 
16.Thespparatıs for inducing the flow of charged particles 
from the charge-rich outer atmosphere to ground of claim б, 
further including means for momentarily or periodically 
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extinguishing said fst conductive channel, said second con- 
ductive channel, or asynchronously both, 

17: Theapparatus Forinducina the ow of charged particles 
from the charge-rich outer atmosphere to ground of claim 7, 
further including means for momentarily or periodically 
extinguishing said first conductive channel, said second con 
ductive channel, or asynchronously both, 

18. Theapparatus forinducing the ow of charged particles 
from the charge-rich outer atmosphere to ground of claim 8, 
further including means for momentarily or periodically 
extinguishing said first conductive channel, said second con 
ductive channel, or asynchronously both. 

19. The apparatus for inducing the ow of charge particles 
from the charge-rich outer atmosphere to ground of claim 9, 
further including means for momentarily or periodically 
extinguishing said first conductive channel, said second con 
ductive channel, or asynchronous both. 

20. The apparatus for inducing Ше ow of changed particles 
from the charge-rich outer atmosphere to ground of cim 10, 
further including means for momentarily or periodically 
extinguishing said first conductive chanel, said second con 
ductive channel, or asynchronously both. 


Jan, 28, 2016 


United States Patent г 
Eastlund 


4,686,605 
Aug. 11, 1987 


m 
ия 


[54 METHOD AND APPARATUS FOR 
ALTERING А REGION IN THE EARTH'S 
ATMOSPHERE, IONOSPHERE, AND/OR 
MAGNETOSPHERE 


175) Inventor: Bernard J. Eastund, Spring, Tex. 


[73] Assignee: APTI, Inc, Los Angeles, Calif. 
121] Appl. No: 690,333 
[22] Filed: Jan. 10, 1985 
БИ Im cus HOSB 6/64; HOSC 3/00, 
HOSH 1/46 
2) US. O me 361/231; 89/111; 
380/59; 244/158 К 
[58] Field of Search... 361/230, 231; 
244/158 R; 376/100; 89/111, 380/55 
154 References Cited 


PUBLICATIONS 


Liberty Magazine, (2/35) p. 7 N. Tesla. 
New York Times (9/22/40) Section 2, p. 7 W. L. Lı 


‘TRANSMITTER 


POWER GeNERATOR[IT 


New York Times (12/8/15) р. 8 Col. 3. 


Primary Examiner—Salvatore Cangialosi 
Attorney, Agent, or Firm—Roderick W. MacDonald 


[2] ABSTRACT 
А method and apparatus for altering at least one se- 
lected region which normally exists above the earth's 
surface. The region is excited by electron cyclotron 
resonance heating to thereby increase its charged parti- 
cle density. In one embodiment, circularly polarized 
electromagnetic radiation is transmitted upward in a 
direction substantially parallel to and along a feld line 
"which extends through the region of plasma to be al- 
tered. The radiation is transmitted at a frequency which 
excites electron cyclotron resonance to heat and accel- 
erate the charged particles. This increase in energy can 
cause ionization of neutral particles which are then 
absorbed as part of the region thereby increasing the 
charged particle density of the region. 


15 Claims, 5 Drawing Figures 
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METHOD AND APPARATUS FOR ALTERING A 
REGION IN THE EARTH'S ATMOSPHERE, 
IONOSPHERE, AND/OR MAGNETOSPHERE 


DESCRIPTION 

1. Technical Field 

This invention relates to а method and apparatus for 
altering at least one selected region normally existing 
above the earth's surface and more particularly relates 
то а method and apparatus for altering said at least one 
region by initially transmitting electromagnetic radia 
tion from the carts surface essentially parallel to and 
slong naturally-occurring, divergent magnetic feld 
lines which extend from the earth's surface through the 
region ог regions to be altered, 

2. Background Art 

Tn the ше 1950's, it was discovered that naturally- 
occuring belts exist at high altitudes above the earth's 
surface, and it is now established that these belts result 
from charged electrons and ions becoming trapped 
along the magnetic lines of force (field lines) of the 
earth's essentially dipole magnetic field. The trapped 
electrons and ions are confined slong the field lines 
between two magnetic mirrors which exist at spaced 
арап points along those field lines. The trapped elec- 
irons and ions move in helical paths around their partic- 
"lar field lines and "bounce" back and forth between 
the magnetic mirrors. These trapped electrons and ions 
сап oscillate along the field lines for long periods of 

Tn the past several years, substantial effort has been 
made to understand and explain the phenomena in- 


volved in belts of trapped electrons and ions, and to 3 


explore posible ways to control and use these phenom- 
‘enn for beneficial purposes. For example, in the late 
1930's and early 19805 both the United States and 
USSR. detonated a series of nuclear devices of vari- 
ous yields to generate large numbers of charged parti- 
cles at various altitudes, e.g, 200 kilometers (km) or 
treater, This was done in order 1o establish and study 
Artifical belts of trapped electrons and ions. These ex- 
periments established that at least some of the extrane- 
us electrons and ions from the detonated devices did 
become trapped along field lines in the earth's magneto- 
sphere to form artificial belts which were sable for 
prolonged periods of time. For a discussion of these 
experiments see "The Radiation Belt and Magneto 
sphere", W. № Hess, Blaisdell Publishing Co., 1968, 
DS. 155 et sec. 

‘Other proposals which have been advanced for alter 
ing existing belts of trapped electrons and ions and/or 
establishing similar artificial belts include injecting 
‘charged particles from a satellite carrying a payload of 
radioactive beta-decay material or alpha emitters; and 
injecting charged particles from a satelite-borne elec- 
iron accelerator. Still another approach is described in 
US, Ри, No. 4,082,196 wherein a low energy ionized 
gis, e.g, hydrogen, is released from a synchronous 
orbiting satellite near the apex of a radiation belt which 
is naturally-occurring in the earth's magnetosphere to 
produce а substantial increase in energetic particle pre- 
iittion and, under certain conditions, produce a limit 
in the number of particles that can be stably trapped. 
“This precipitation effect arises from an enhancement of 
the whistler mode and ion-cyclotron mode interactions 


ө 


в 


2 
‘that result from the ionized gas or “cold plasma" injec- 


Tt has also been proposed to release large clouds of 
barium in the magnetosphere so that photoionization 
will increase the cold plasma density, thereby produc- 
ing electron precipitation through enhanced whistler- 
mode interactions. 

However, in all of the above-mentioned approaches, 
the mechanisms involved in triggering the change in the 
rapped particle phenomena must be actually positioned 
within the affected zone, eg, the magnetosphere, be 
Tore they can be actuated to effect the desired change. 

"The earth's ionosphere is nol considered to be а 
“trapped” belt since there are few trapped particles 
therein. The term "trapped" herein refers to situations 
‘where the force of gravity on the trapped particles is 
balanced by magnetic forces rather than hydrostatic or 
collisional forces, The charged electrons and ions in the 
ionosphere also follow helical paths around magnetic 
field lines within the ionosphere but are not trapped 
between mirrors, аз in the case of the trapped belts in 
the magnetosphere, since the gravitational force on the 
particles is balanced by collisional or hydrostatic forces. 

In recent years, а number of experiments have actu- 
ally been carried out to modify the ionosphere in some 
controlled manner to investigate the possibility of a 
beneficial result. For detailed discussions of these opera 
tions see the following papers: (1) lonospheric Modifi- 
cation Theory; G. Мейт and Р. W. Perkins; О) The 
Platteville High Power Facility; Carrol et al; (3) Are- 
cibo Heating Experiments, W. E. Gordon and H. C. 
Carlson, Jr; and (4) Ionospheric Heating by Powerful 
Radio Waves; Melt et al, all published in Radio Sci- 
ence, Vol. 9, No. П, November, 1974, at pages 8-888; 
559-354; 1011-1047; and 1049-1063, respectively, all of 
which are incorporated herein by reference. In such 
experiments, certain regions of the ionosphere are 
heated to change the electron density and temperature 
within these regions. This is accomplished by transmit- 
"ing from earth-based antennae high frequency clectro- 
magnetic radiation at a substantial angle to, not parallel 
fo, the ionosphere's magnetic field 10 heat the iono- 
spheric particles primarily by ohmic heating. The elec- 
iron temperature of the ionosphere has been raised by 
hundreds of degrees in these experiments, and electrons 
with several electron volts of energy have Deen pro- 
duced in numbers sufficient to enhance airglow. Elec- 
ron concentrations have been reduced by а few per- 
‘cent due to expansion of the plasma as a result of in- 
‘creased temperature 

In the Elmo Bumpy Torus (EBT), а controlled fasion 
device at the Oak Ridge National Laboratory, ай heat- 
ing is provided by microwaves at the electron cyclotron 
resonance interaction. A ring of hot electrons is formed 
at the earth's surface in the magnetic mirror by a combi- 
mation of electron cyclotron resonance and stochastic 
heating. In the EBT, the ring electrons are produced 
with an average “temperature” of 250 kilo electron 
Volts ог kev (2.5 10°K) and a plasma beta between 01 
and 04; see, "A Theoretical Study of Electron—Cyelo- 
tron Absorption in Elmo Bumpy Torus”, Batchelor and 
Goldfinger, Nuclear Fusion, Vol. 20, No. 4 (1980) pps. 
40-418 

Electron cyclotron resonance heating has been used 
in experiments on the earth's surface to produce and 
accelerate plasmas in à diverging magnete field. Kos- 
mali et al. showed that power was transferred from the 
Slectromagnetic waves and that а fully ionized plasma 
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was accelerated with a divergence angle of roughly 13 
degrees Optimum neutral gas density was 1.7% 10!per 
cubic centimeter; see, “Plasma Acceleration with Mi- 
Srowaves Near Cyclotron Resonance", Kosmahl et al, 
Journaal of Applied Physics, Vol. 38, No. 12, Nov, 1967, 5 
pps. 4576-4582. 


DISCLOSURE OF THE INVENTION 


The present invention provides a method and appara- 
tus for altering at least one selected region which nor- 
mally exists above the earth's surface. The region is 
excited by electron cyclotron resonance heating of elec- 
trons which are already present and/or artifically cre- 
ated in the region to thereby increase the charged parti- 
le energy and ultimately the density of the region. 

Tn one embodiment this is done by transmitting circu- 
larly polarized electromagnetic radiation from the 
earth's surface at or near the location where а naturally- 
occurring dipole magnetic field (force) line intersects 
the earth's surface. Right hand circular polarization is 
used in the northern hemisphere and left hand circular 
polarization is used in the southern hemisphere. The 
Tadiation is deliberately transmitted at the outset in a 
direction substantially parallel to and along a field line 
which extends upwardly through the region to be al- 
tered. The radiation is transmitted at a frequency which 
is based on the gyrofrequency of the charged particles 
and which, when applied to the at leat one region, 
‘excites electron cyclotron resonance within the region 
Or regions to heat and accelerate the charged particles 3 
in their respective helical paths around and along the 
field line. Sufficient energy is employed to cause ioniza- 
tion of neural particles (molecules of oxygen, nitrogen 
amd the like, particulates, etc) which then become а 
part of the region thereby increasing the charged parti- 
Cle density of the region. This effect can further be 
enhanced by providing artificial particles, eg. elec- 
trons, ions, ete, directly into the region to be affected 
from а rocket, satellite, or the ike to supplement the 
particles in the natural occurring plasma. These anti- 
Fics! particles are also ionized by the transmitted elec 
tromagnetic radiation thereby increasing charged parti- 
le density of the resulting plasma їп the region. 

În another embodiment of the invention, electron 
cyclotron resonance heating is carried out in the se- 
lected region or regions at sufficient power levels to 
allow a plasma present in the region to generate a mi 
тог force which forces the charged electrons of the 
faltered plasma upward along the force line to an alti- 
tude which is higher than the original altitude. In this 
case the relevant mirror points are at the base of the 
altered region or regions. The charged electrons drag 
ions with them as well as other particles that may be 
present. Sufficient power, ep, 10joules, can be ap- 
plied so that the altered plasma can be trapped on the 
Field line between mirror points and will oscillate in 
space for prolonged periods of time. By this embodi- 
ment, a plume of altered plasma can be established at 
Selected locations for communication modification ог 
other purposes. 

In another embodiment, this invention is used to alter 
at least one selected region of plasma in the ionosphere 
to establish a defined layer of plasma having am in- 
creased charged particle density. Once this layer is 
‘tablished, and while maintaining the transmission of 65 
the main beam of circularly polarized electromagnetic. 
radiation, the main beam is modulated and/or atleast 
‘one second different, modulated electromagnetic radis- 
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tion beam is transmitted from at least one separate 
Source at a different frequency which will be absorbed 
in the plasma layer. The amplitude of the frequency of 
the main beam and/or the second beam or beams is 
‘modulated in resonance with at least one known oscilla- 

tion mode in the selected region or regions о excite the 
known oscillation mode to propagate а known fre- 
{quency wave or waves throughout the ionosphere 


BRIEF DESCRIPTION OF THE DRAWINGS 


‘The actual construction, operation, and apparent 
advantages of this invention will be better understood 
by referring to the drawings in which like numerals 
identity like parts and in which 

FIG. 1i à simplified schematic view of the earth 
(not to scale) with а magnetic field (force) line along 
Which the present invention is carried ош; 

FIG. 2s one embodiment within the present inven 
tion in which a selected region of plasma is raised foa 
higher altitude 

"FIG. 3 is a simplified, idealized representation of a 
physical phenomenon involved in the present invention; 
and 

FIG. 4 is a schematic view of another embodiment 
within the present invention, 

FIG. 5 В schematic view of an apparatus embodi- 
ment within this invention. 


BEST MODES FOR CARRYING OUT THE 
INVENTION 


The earth's magnetic field is somewhat analogous to 
a dipole bar magnet. As such, the earth's magnetic field 
Contains numerous divergent field or force lines, cach 
fine intersecting the earth's surface at points on opposite 
sides of the Equator. The field lines which intersect the 
arts surface near the poles have apexes which lie at 
the furthest points in the earth's magnetosphere while 
those closest to the Equator have apexes which reach 
only the lower portion of the magnetosphere. 

At various altitudes above the earth's surface, e.g, in 
both the ionosphere and the magnetosphere, plasma is 
naturally present along these field lines. This plasma 
Consists of equal numbers of positively and negatively 
‘charged particles (e, electrons and ions) which are 
guided by the field line. It is well established that a 
Charged particle in а magnetic field gyrates about field 
lines the center of gyration at any instance being called 
the “guiding center" of the particle. As the gyrating 
particle moves along a field line in а uniform field, it 
"il follow a helical path about ts guiding center, hence 
linear motion, and will remain on the field line. Elec- 
trons and ions both follow helical paths around a field 
Jine but rotate in opposite directions. The frequencies at 
"which the electrons and fons rotate about the field line 
are called gyromagnetic frequencies or cyclotron fre- 
{quencies because they are identical with the expression 
for the angular frequencies of gyration of particles in a 
cyclotron. The cyclotron frequency of ions in а given 
magnetic field is less than that of electrons, in inverse 
proportion to their masses. 

If the particles which form the plasma along the 
earth's 008 lines continued to move with а constant 
pitch angle, often designated "alpha", they would soon 
impact on the earth's surface. Pitch angle alpha is de- 
fined as the angle between the direction of the earth's 
magnetic field and the velocity (V) of the particle. 
However, in converging force fields, the pitch angle 
does change in such a way as to allow the particle 10 
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tum around and avoid impact. Consider a particle mov- 
ing slong a field Tine down toward the earth. It moves 
into a region of increasing magnetic held strength and 
therefore sine alpha increases. But sine alpha can only 
increase to 1.0, at which point, the particle turns around. 5 
and stars moving up along the field line, and alpha 
decreases, The point at which the particle turns around 

js called the mirror point, and there alpha equals ninety 
degrees This proces is repeated at the other end of the 
field line where the same magnetic field strength value 10 
В, namely Bm, exists. The particle again turns around 
and this is called the "conjugate point" of the original 
mirror point. The particle is therefore trapped and 
bounces between the two magnetic mirror. The parti- 
cle can continue oscillating in space inthis manner for 
long periods of time. The actual place where a particle 
will mirror can be calculated from the following: 


СЕТА o 
wherein: 
ipha, equatorial pitch angle of particle 
Bec equatorial field strength on a particular field line 
eld strength at the mirror point 

Recent discoveries have established that there are 
substantial regions of naturally trapped particles in 
Space which are commonly called "trapped radiation 
belts”. These belts occur at altitudes greater than about 
500 km and accordingly lie in the magnetosphere and 
mostly above the ionosphere. 

"The ionosphere, while it may overlap some of the 
trapped-particle belts, is a region in which hydrostatic 
forces govern its particle distribution in the gravita- 
tional field. Particle motion within the ionosphere is 
governed by both hydrodynamic and electrodynamic 
forces. While there are few trapped particles in the 
ionosphere, nevertheless, plasma is present along field 
ines in the ionosphere. The charged particles which 
form this plasma move between collisions with other 
particles slong similar helical paths around the fld 
fines and although a particular particle may diffuse 
downward into the earth's lower atmosphere or lose 
‘energy and diverge from its original eld Tine due to 
collisions with other particles, these charged particles 
are normally replaced by other available charged parti- 
‘les or by particles that are ionized by collision with 
said particle. The electron density (Na) of the 
will vary with the actual conditions and locations i 
volved. Also, neutral particles, ions, and electrons are 
present in proximity to the field lines, 

"The production of enhanced ionization will also alter 
the distribution of atomic and molecular constituents of 
the atmosphere, most notably through increased atomic 
nitrogen concentration. The upper atmosphere is nor- 
mally rich in atomic oxygen (the dominant atmospheric 
‘constituent above 200 km altitude), but atomic nitrogen 
is normally relatively rare. This can be expected to 
manis ie n позе siglo, among other ef 

"As known in plasma physics, the characteristics of a 
plasma can be altered by adding energy to the charged 
Particles or by ionizing or exciting additional particles 

increase the density of the plasma. One way todo this 
is by heating the plasma which can be accomplished in 
different ways, eg. ohmic, magnetic compression, 
Shock waves, magnetic pumping, electron cyclotron 65 
resonance, and the like. 

Since electron cyclotron resonance eating is à 
volved in the present invention, a brief discusion of 


» 


ө 


605 

6 
sime is in order. Increasing the energy of electrons in а 
plasma by invoking electron cyclotron resonance heat- 
ing, is based on a principle similar to that utilized to 
accelerate charged particles in a cyclotron. If a plasma 
is confined by a static axial magnetic field of strength В, 
the charged particles will gyrate about the lines of foree 
with a frequency given, in hertz, эв fj 1.54% 10°B/A, 
Where: Be magnetic Geld strength în gauss, and A. 
mass number of the ion. 

Suppose a time-varying field of this frequency is su- 
perimposed on the static field В confining the plasma, 
by passage of a radiofrequency current through a coil 
which is concentric with that producing the axial field, 
then in each halfcycle of their rotation about the field 
lines; the charged particles acquire energy from the 
oscillating electric field associated with the radio fre- 
quency. For example if B is 10000 gauss, the frequency 
Of the fld which їп resonance with protons in а 
plasma is 154 megahertz 

“As applied to electrons, electron cyclotron resonance 
heating requires an oscillating field having a definite 
frequency determined by the strength of the confining 
field. The radio-frequency radiation produces time- 
varying fields (electric and magnetic), and the electric 
field accelerates the charged particle. The energized 
electrons share their energy with ions and neutrals by 
"undergoing collisions with these particles, thereby ef- 
fectively raising the temperature of the electrons, fons, 
and neutrals, The apportionment of energy among these 
species is determined by collision frequencies. For a 
more detailed understanding of the physics involved, 
see "Controlled Thermonuclear Reactions”, Glasstone 
and Lovberg, D. Van Nostrand Company, Ine., Prince- 
топ, АЈ. 1960 and "The Radiation Belt and Magneto- 
sphere”, Hess, Blaisdell Publishing Company, 1968, 
both of which are incorporated herein by reference. 

‘Referring now to the drawings the present invention 
provides a method and apparatus for altering at least 
‘ne region of plasma which les along a field line, partic- 
апу when it passes through the ionosphere and/or 
magnetosphere. FIG. 1 is а simplified illustration of the 
‘earth 10 and one of its dipole magnetic force or field 
Jines 11. As willbe understood, line 11 may be any one 
of the numerous naturally existing field lines and the 
actual geographical locations 13 and 14 of line 11 will be 
chosen based on а particular operation to be carried out. 
The actual locations at which field lines intersect the 
earth's surface is documented and is readily ascertain- 
able by those skilled in the art. 

‘Line 11 passes through region R which lies at an 
altitude above the earth's surface. A wide range of alti- 
tudes are useful given the power that can be employed 
by the practice of this invention. The electron cyclotron 
resonance heating effect can be made to act on electrons 
anywhere above the surface of the earth. These elec- 
irons may be already present in the atmosphere, iono- 
sphere, and/or magnetosphere of the earth, or can be 
artificially generated by a variety of means such as xray 
beams, charged particle beams, lasers, the plasma sheath 
surrounding an object such as а missile or meteor, and 
the like. Further, artificial particles, e.g. electrons, ions, 
fe, can be injected directly into region К from an 
carth- launched rocket or orbiting satellite carrying, for 
example, а payload of radioactive beta decay material; 
alpha emitters; an electron accelerator; and/or ionized 
gases such as hydrogen; see U.S. Pat. No. 4,042,196. 
"The altitude can be greater than about 30 km if desired, 
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eig, can be from about 50 km to about 800 km, and, 
accordingly may lie in either the ionosphere or the 
magnetosphere or Both. As explained above, plasma 
"WI be present along line 11 within region R and is 
represented by the helical line 12. Plasma 12 is com. 5 
prised of charged particles (ie. electrons and ions) 
Which rotate about opposing helical paths along line 11. 

Antenna 15 is positioned as close as is practical to the 
location 14 where ine 11 intersects the earth's surface. 
Antenna 18 may be of any known construction for high 
directionality, for example, а phased array, beam spread 
angle (0) type. See "The MST Radar at Poker Fiat, 
Alaska”, Radio Science, Vol. 15, No. 2, Mar. Apr. 1980, 
pps. 213-223, which is incorporated herein by refer- 
Ence. Antenna 18 is coupled to transmiter 16 which 
generates а beam of high frequency electromagnetic 
radiation at а wide range of discrete frequencies, e 
from about 20 o about 1800 kilohertz (KH). 

“Transmitter 16 is powered by power generator means 
17 which is preferably comprised of one or more large, 29 
‘commercial electrical generators. Some embodiments 
of the present invention require large amounts of 
power, eg, up to 10% 101watts, in continuous wave 
Gr pulsed power. Generation of the needed power is 
within the state of the art. Although the electrical gen- 
eralors necessary for the practice of the invention can 
bbe powered in any known manner, for example, by 
muciear reactors hydroelectric facilities, hydrocarbon 
fuels, and the like, this invention, because of its very 
large power requirement in certain applications, is par- 
ticularly adapted for use with certain types of fuel 
Sources which naturally occur at strategic geographical 
locations around the earth. For example, large reserves 
of hydrocarbons (oil and natural gas) exist in Alaska and 
Canada. In northern Alaska, particularly the North 
Slope region, large reserves are currently readily avai 
able. Alaska and northern Canada also are ideally lo- 
cated geographically as to magnetic latitudes. Alaska 
provides easy access to magnetic field lines that are 
specially suited to the practice of this invention, since 
many field lines which extend to desirable altitudes for 
this invention intersect the cart in Alaska. Thus, in 
Alaska, there is a unique combination of large, accessi- 
ble fuel sources at desirable field line intersections. Fur- 
‘ther, а particularly desirable fue] source for the genera- 
tion of very large amounts of electricity is present in 
Alaska in abundance, this source being natural gas. The 
presence of very large amounts of elean-burning natural 
fs in Alaskan latitudes, particularly on the North 
Slope, and the availability of magnetohydrodynamic 
(MHD), gas turbine, fuel cell electrogasdynamic 
(EGD) electio generators which operate very effi- 
ciently with natural gus provide an ideal power source 
Tor the unprecedented power requirements of certain of 
the applications of this invention. For a more detailed 
discusion of the various means for generating electric- 
iiy from hydrocarbon fuels, see “Electrical Aspects of 
Combustion”, Lawton and Weinberg, Clarendon Press, 
1969, For example, tis possible to generate the electric- 
ity directly at the high frequency needed to drive the 
antenna system. To do this, typically the velocity of €? 
‘ow of the combustion gases (v), past magnetic field 
perturbation of dimension d (in the case of MHD), fol 
Taw the rule: 


m 


where f is the frequency at which electricity is gener- 
ated. Thus, if 91.78% 108 cm/sec and 4=1 cm then 
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electricity would be generated at a frequency of 1.78 
miti 

Put another way, in Alaska, the right type of fuel 
(natural gas) is naturally present in large amounts and at 
just the right magnetic latitudes for the most efficient 
practice of this invention, a truly unique combination of 
Circumstances, Desirable magnetic latitudes for the 
practice of this invention interest the earth's surf 
both northerly and southerly of the equator, particu- 

itudes being those, both northerly and 
‘correspond in magnitude with the 
‘magnetic latitudes that encompass Alaska. 

Referring now to FIG. 2 a first ambodiment is illus- 
trated where a selected region Roof plasma 12 is altered 
by electron cyclotron resonance heating to accelerate 
the electrons of plasma 12, which are following helics 
paths along field line 11. 

"To accomplish this result, electromagnetic radiation 
is transmitted at the outset, essentially parallel to line 11 
via antenna 15 as right hand circularly polarized radis- 
tion wave 20, Wave 20 has a frequency which will 
excite electron cyclotron resonance with plasma 12 at 
its inital or original altitude. This frequency will vary 
depending on the electron cyclotron resonance of re- 
gion Rıwhich, in turn, can be determined from available 
data based on the altitudes of region Кл, the particular 
field line 11 being used, the strength of the earth's mage 
netic field, ete. Frequencies of from about 20 to about 
7200 kHz, preferably from about 20 to about 1800 kHz 
сап be employed. Also, for any given application, there 
will be а threshhold (minimum power level) which iş 
needed to produce the desired result, The minimum 
power level is fonction of the level of plasma produc- 
tion and movement required, taking into consideration 
any loss processes that may be dominant in a particular 
plasma or propagation path 

‘As electron cyclotron resonance is established in 
plasma 12, energy is transferred from the electromag 
etic radiation 20 into plasma 12 to heat and accelerate. 
the electrons therein and, subsequently, ions and neutral 
particles, As this process continues, neutral particles 
"which are present within Rare ionized and absorbed 
iato plasma 12 and this increases the electron and fon 
densities of plasma 12. As the electron energy is raised 
то valves of about 1 kilo electron volt (kev), the gener- 
ated mirror force (explained below) will direct the ex- 
cited plasma 12 upward slong line 11 to form a plume 
Rost ап allitude higher than that of Ry 

Plasma acceleration results from the force on an ele- 
чоп produced by a nonuniform static magnetic field 
(B). The force, called the mirror force, is given by 


0 2 
where p is the electron magnetic moment and V Bis the 
gradient of the magnetic field, p being further defined 


where Wiis the kinetic energy in the direction perpen 
dicular to that of the magnetic field lines and В is the 
‘magnetic field strength at the line of force on which the 
guiding center of the particle is located. The force as 
epresented by equation (2) is the force which is respon- 
sible fora particle obeying equation (1). 
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Since the magnetic field is divergent in region Ri, it 
сап be shown that the plasma will move upwardly from 
the heating region as shown in FIG. 1 and further it can 
be shown that 


where the left hand side is the initial electron transverse 
Kinetic energy: the first term on the right is the trans- 
verse electron kinetic energy at some point (Y) in the 
expanded field region, while the final term is the ion 
Kinetic energy parallel to В at point (Y). This last term 
is what constitutes the desired ion low. It is produced 
by an electrostatic field set up by electrons which are 


accelerated according to Equation 2) in the divergent | 


field region and pulls ions along with them. Equation 
G) ignores electron kinetic energy parallel to B because 
‘Vey М so the bulk of parallel kinetic energy resides 
in the ions because of their greater masses. For example, 
if an electromagnetic energy Пах of from about | t0 
about 10 watts per square centimeter is applied to re- 
gion R, whose altitude is 115 km, a plasma having a 
density (NO of 1012 per cubic centimeter will be gener 
fated and moved upward to region Ra which has an 
altitude of about 1000 km. The movement of electrons 
in the plasma is due to the mirror force while the ions 
are moved by ambipolar diffusion (which results from 
he electrostatic field). This effectively "its" a layer of 
plasma 12 from the ionosphere and/or magnetosphere 
Чо а higher elevation Rp. The total energy required to 
Create а plasma with a base area of 3 square kilometers 
and s height of 1000 km is about 3% 10) joules. 

FIG. 3 is an idealized representation of movement of 
plasma 12 upon excitation by electron cyclotron reso- 
hance within the earth's divergent force field. Electrons 
(e) are accelerated to velocities required to generate the 
necessary mirror force to cause their upward move- 
ment. At the same time neutral particles (n) which are 
present along line 11 in region Ryare ionized and be- 
Some part of plasma 12. Ax electrons (€) move upward 
along line TL they drag ions () and neutrals (n) with 
hem but at an angle @ of about 13 degrees to field line 
11. Also, any particulates that may be present in region 
Ri, will be swept upwardly with the plasma. As the 
charged particles of plasma 12 move upward, other 
particles Such as neutrals within ог below Ry, move in 
Хо replace the upwardly moving particles. These neu- 
tials, under some conditions, сап drag with them 
charged particles. 

For example, as a plasma moves upward, other parti- 
cles at the sume altitude as the plasma move horizon- 
tally into the region to replace the rising plasma and to 
Form new plasms, The kinetic energy developed by said 
other particles as they move horizontally is, for exam- 
ple, on the same order of magnitude as the total zon 
kinetic energy of stratospheric winds known to exist. 

‘Referring again to FIG. 2, plasma 12 in region Ry is 
moved upward along field line II. The plasma 12 will 
then form a plume (erossatehed area in FIG. 2) which 
willbe relatively stable for prolonged periods of time. 
"The exact period of time will vary widely and be deter- 
mined by gravitational forces and a combination of 
radiative and diffusive loss terms. In the previous de- 
tailed example, the calculations were based on forming 
a plume by producing Oenergies of 2 ev/particle. 
About 10 ev per particle would be required to expand 
plasms 12 to apex point C (FIG. 1). There at least some 
OF the particles of plasma 12 will be trapped and will 
oscillate between mirror points along field line 11. This 
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oscillation will then allow additonal heating of the 
trapped plasma 12 by stochastic heating which is associ- 
ated with trapped and oscillating particles, See “A New 
Mechanism for Accelerating Electrons in the Outer 
onosphere" by R.A. Helliwell and T. F. Bell, Journal 
of Geophysical Research, Vol. 65, No. 6, June, 1960. 
"This is preferably carried out at an altitude of at least 
500 km. 

The plasma of the typical example might be em: 
ployed to modify or disrupt microwave transmissions of 
Satellites, If less than total black-out of transmission is 
desired (e.g. scrambling by phase shifting digital sig- 
nals), the density of the plasma (N) need only be at least 
bout 10° per cubic centimeter for а plasma orginaing 
at an altitude of from about 250 to about 400 km and 
accordingly less energy (ie, electromagnetic radia- 
tion), e.g, 108 joules need be provided. Likewise, if the 
density Ns on the order of 10%, a properly positioned 
plume will provide а reflecting surface for VHF waves 
and can be used to enhance, interfere with, or otherwise 
modify communication transmissions. It ean be seen 
from the foregoing that by appropriate application of 
various aspects of this invention at strategie locations 
and with adequate power sources, а means and method 
is provided to cause interference with or even total 
disruption of communications over a very large portion 
of the earth. This invention could be employed to dis- 
тырт hot only land based communications, both civilian 
ава military, but also airborne communications and sea 
communications (both surface and subsurface). This 
‘would have significant military implications, particu- 
Jarly as a barrier to or confusing factor for hostile mis- 
siles or airplanes. The belt or belts of enhanced ioniza- 
tion produced by the method and apparatus of this 
invention, particularly if set up over Northern Alaska 
and Canada, could be employed as an early warning 
device, as wel as а communications disruption medium. 
Further, the simple ability to produce such a situation in 
a practical time period can by itself be a deterring force 
te hostile action. The ideal combination of suitable field 
lines intersecting the earth's surface at the point where 
substantial fuel sources are available for generation of 
very large quantities of electromagnetic power, such 
as the North Slope of Alaska, provides the wherewithal 
то accomplish the foregoing in a practical time period, 
eg, strategic requirements could necessitate achieving 
the desired altered regions in time periods of two min- 
utes ог Jess and this is achievable with this invention, 
especially when the combination of natural gas and 
magnetohydrodynamic, gas turbine, fuel cell and/or 
EGD electric generators are employed at the point 
where the useful field lines intersect the earth's surface. 
Опе feature of this invention which satisfies a basic 
requirement ога weapon system, ie, continuous check- 
ing of operability, is that small amounts of power can be 
generated for operability checking purposes. Further, in 
the exploitation of this invention, since the main electro- 
magnetic beam which generates the enhanced ionized 
belt of this invention can be modulated itself and/or one 
or more addtional electromagnetic radiation waves can 
be impinged on the ionized region formed by this inven- 
tion as will be desribed in greater derail herein after 
with respect to FIG. 4, a substantial amount of ran- 
domiy modulated signals of very large power magni- 
tude can be generated in а highly nonlinear mode. This 
can cause confusion of or interference with or even 
complete disruption of guidance systems employed by 
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leven the most sophisticated of airplanes and missiles. 
The ability to employ and transmit over very wide areas 
of the earth a plurality of electromagnetic waves o, 
varying frequencies and to change same at will in a 
Fandom manner, provides a unique ability to interfere 5 
‘with all modes of communications and, sea, and/or air, 
atthe same time. Because of the unique juxtaposition of 
sable fuel source at the point where desirable field ines 
intersect the earth's surface, such wide ranging and 
‘complete communication interference can be achieved 
iin tesonably short period of time. Because of the mir- 
roring phenomenon discussed hereinabove, it can also 
be prolonged for substantial time periods so that it 
would not be а mere transient effect that could simply 
be waited out by an opposing force. Thus, this invention 
provides the ability 10 put unprecedented amounts of 
power in the earth's atmosphere at strategic locations 
End to maintain the power injection level, particularly if 
random pulsing is employed, in a manner far more pre- 
cis and better controlled than heretofore accomplished 
by the prior art, particularly by the detonation of nu- 
clear devices of various yellds at various altitudes 
Where the prior art approaches yielded merely transi- 
tory effects, the unique combination of fuel and desi. 
able field lines atthe point where the fuel occurs allows 
the establishment of, compared to prior art approaches, 
precisely controlled and long-lasting effects which can 
hot practically speaking, simply e waited out. Further, 
by knowing the frequencies of the various electromag- 
netic beams employed in the practice of this invention, 
itis possible not only to interfere with third party com- 
munications but to take advantage of one or more such. 
beams to carry out а communications network even 
though the rest of the world's communications are dis- 
rupted. Put another way, what is used to disrupt anoih- 
ters communications can be employed by one knowl- 
edgesble ofthis invention as a communications network 
at the same time. In addition, once one's own communi- 
cation network is established, the far-reaching extent of 
the effects of this invention could be employed to pick 
‘up communication signals of other for intelligence pur- 
poses This it can be seen that the disrupting effects 
achievable by this invention can be employed to benefit 
by the party who is practicing this invention since 
knowledge of the various electromagnetic waves being 4 
employed and how they will vary in frequency and 
magnitude ean be used to am advantage for positive 
communication and eavesdropping purposes at the 
same time. However, this invention is not limited to 
locations where the fuel source naturally exists or 
where desirable field lines naturally intersect the earth's 
surface, For example, fuel, particularly hydrocarbon 
fuel, can be transported by pipeline and the like to the 
locaton where the invention is to be practiced. 

TIG. 4 illustrates another embodiment wherein a 
selected region of plasma Rywhich lies within the 
earth's ionosphere is altered to increase the density 
thereof whereby a relatively stable layer 30 of relatively 
dense plasma is maintained within region Rx. Electro 
‘magnetic radiation is transmitted at the outset essen- 
tially parallel to field line 11 via antenna 15 as a right 
hand circularly polarized wave and at a frequency (e. 
1-75 megahertz when the magnetic field at the desired 
altitude is 0.66 gauss) capable of exciting electron cyclo- 
ron resonance in plasma 12 at the particular altitude of 65 
plasma 12. This causes heating of the particles (elec- 
Trons, ions, neutrals, and particulates) and ionization of 
the uncharged particles adjacent line 1, all of which 
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эге absorbed into plasma 12 to increase the density 
thereof, The power transmitted, e.g, 2x 10° wats for 
up to 2 minutes heating time, is es than that required to 
generate the mirror force Р required to move plasma 12 
Upward as in the previous embodiment 

‘While continuing (o transmit electromagnetic radia- 
tion 20 from antenna 18, a second electromagnetic radi- 
anion beam 31, which is at a defined frequency different 
from the radiation from antenna 15, is transmitted from 
‘one or more second sources via antenna 32 into ayer 30 
and is absorbed into a partion of layer 30 (cross-hatched 
area in FIG, 4). The electromagnetic radiation wave 
from antenna 32 is amplitude modulated to match a 
known mode of oscillation f in layer 30. This creates a 
resonance in layer 30 which excites a new plasma wave 
33 which also has а frequency of fy and which then 
propagates through the ionosphere. Wave 33 can be 
used to improve or disrupt communications or both 
depending on what is desired in a particular application. 
‘Of course, more than one new wave 33 can be gener- 
ated and the various new waves can be modulated at 
‘vil and in а highly nonlinear fashion. 

FIG. 5 shows apparatus useful in this invention, par- 
ticularly when those applications of this invention are 
employed which require extremely large amounts of 
power. In FIG. 5 there is shown the earth's surface 40 
With a well 41 extending downwardly thereinto until it 
penetrates hydrocarbon producing reservoir 42. Hydro- 
Carbon reservoir 42 produces natural gas alone or in 
combination with crude ой. Hydrocarbons are pro 
duced from reservoir 42 through well 41 and wellhead 
43 to à treating system 44 by way of pipe 45. In treater 
44, desirable liquids such as crude ой and gas conden- 
sates are separated and recovered by way of pipe 46 
‘while undesirable gases and liquids such as water, HS, 
and the like are separated by way of pipe 47. Desirable 
{ses such as carbon dioxide are separated by way of 
pipe 48, and the remaining natural gas stream is re- 
Moved from treater 44 by way of pipe 49 for storage in 
‘conventional tankige means (not shown) for future use 
"and/or use in an electrical generator such as а magneto 
hydrodynamic, gas turbine, fuel cell or EGD generator 
30, Any desired number and combination of different 
types of electric generators can be employed in the 
practice of this invention. The natural gas is burned in 
generator 50 to produce substantial quantities of elec- 
icy which is then stored and/or passed by way of 
wire SL to а transmitter 52 which generates the electro- 
magnetic radiation to be used in the method of this 
invention. The electromagnetic radiation is then passed 
by way of wire 53 to antenna 54 which is located at or 
near the end of field line 11. Antenna 34 sends circularly 
polarized radiation wave 20 upwards along field line 11 
{o carry ом the various methods of this invention as 
described hereinabove 

‘OF course, the fuel source ned not be used in its 
motursllycccurring state but could first be converted to 
"another second energy source form such as hydrogen, 
hydrazine and the like, and electricity then generated 
from said second energy source form. 

1t can be seen from the foregoing that when desirable 
feld line 11 intersects earth's surface 40 at or near a 
large naturlly-occurring hydrocarbon source 42, ex- 
ceedingly large amounts of power can be very е. 
ciently produced and transmitted in the direction of 
field lines This particularly so when the fuel source is 
matura) gas end magnotohyórodynamic generators are 
employed. Further, this can all be accomplished in a 
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relatively small physical arca when there is the unique. 
Coincidence of fuel source 42 and desirable field line Ш. 
‘Of course, only one set of equipment is shown in FIG. 

S for sake of simplicity. For a large hydrocarbon reser 
voir 42, а plurality of wells 41 can be employed to feed 5 
One or more storage means and/or treaters and as large 

2 number of generators 55 as needed 10 power one or 
more transmitters 52 and one or more antennas 54 
Since all of the apparatus 44 through 54 can be em- 
ployed and used essentially at the sight where naturally. 10 
occurring fuel source 42 is located, all the necessary 
electromagnetic radiation 20 is generated essentially at 
"he same location as fuel source 42. This provides for a 
maximum amount of usable electromagnetic radiation 
20 since there are no significant storage or transporta- 
tion losses to be incurred. In other words, the apparatus 
is brought to the sight of the fel source where desirable 
field line 11 intersects the earth's surface 40 on or near 
the geographical location of fuel source 42, fuel source 
42 being ata desirable magnetic latitude for the practice 20 
‘of this invention, for example, Alaska, 

The generation of electricity by motion of a conduct- 
ing fui through a magnetic field, Le, magnetohydro- 
dynamics (MHD), provides a method of electric power 
‘generation without moving mechanical parts and when 2: 
‘the conducting fuid is a plasma formed by combustion 
ofa fuel such as natural gas, ап idealized combination of 
apparatus В realized since the very clean-barning natu- 
ral gas forms the conducting plasma in an efficient man- 
ner and the thus formed plasma, when passed through a 
magnetic feld, generates electricity in a very efficient 
manner. Thus, the use of fuel source 42 to generate a 
plasma by combustion thereof for the generation of 
Electricity essentially at the site of occurrence of the 
fuel source is unique and ideal when high power levels 
эге required and desirable field lines 11 intersect the 
earth's surface 40 at or near the site of fel source 42, A 
particular advantage for MHD generators is that they 
Can be made to generate large amounts of power with а 
small volume, light weight device. For example, а 1000 40 
megawatt MHD generator can be construed using su- 
Pereonducting magnets to weigh roughly 42000 
Pounds and can be readily air lifted. 

"This invention has a phenomenal variety of possible 
ramifications and potential future developments. Аз 
alluded 10 earlier, missile or aircraft destruction, delec- 
tion, or confusion could result, particularly when rela- 
tivistic particles are employed. Also, large regions of 
the atmosphere could be lifted to an unexpectedly high 

tude so that missiles encounter unexpected and un- 
planned drag forces with resultant destruction or de- 
ection of sume, Weather modification is possible by, 
for example, altering upper atmosphere wind patterns 
ог altering solar absorption patterns by constructing 
‘one of more plumes of atmospheric particles which wil 55 
actas a lens or focusing device. Also as alluded to ear- 
Tier, molecular modifications of the atmosphere can take 
place so that positive environmental effects can be 
achieved, Besides actually changing the molecular com- 
position of an atmospheric region, a particular molecule 60 
Gr molecule can be chosen for increased presence. For 
example, ozone, nitrogen, ete. concentrations im the 
atmosphere could be artificially increased. Similarly, 
environmental enhancement could be achieved by caus- 
ing the breakup of various chemical entities such as 
carbon dioxide, carbon monoxide, nitrous oxides, and 
the like. Transportation of entities can also be realized 
When advantage is taken of the drag effects caused by 
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regions of the atmosphere moving up along diverging 
feld lines, Small micron sized particles can be thon 
irsnsported, and, under certain circumstances and with 
the availability of sufficient energy, larger particles or 
objects could be similarly affected. Particles with de 
sired characteristics such as tackines, reflectivity, ab- 
Sorpivity, et, сап be transported for specific purposes 
or effects, For example, a plume of tacky particles could 
be established to increase the drag on a missile or satel 
lite passing therethrough. Even plumes of plasma hav 
ing substantially less charged particle density than de- 
seribed above will produce drag effects on missiles 
which will affect a lightweight (dummy) missile in a 
manner substantially diferent than a heavy (ive) mis- 
sile and this affect can be used to distinguish between 
the two types of missiles, A moving plume could also 
Serve as а means for supplying a space station or for 
focusing vast amount of sunlight on selected portions of 
the earth. Surveys of global scope could also be realized 
because the earth's natural magnetic field could be sig- 
nificantly altered in а controlled manner by plasma beta 
effects resulting in, for example, improved magnetotel- 
Juric surveys. Electromagnetic pulse defenses are also 
possible. The earth's magnetic field could be decreased 
ог disrupted at appropriate altitudes to modify or elimi- 
‘ate the magnetic field in high Compton electron gener- 
ation (eg. from high altitude nuclear bursts) regions 
High intensity, well controlled electrical fields can be 
provided in selected locations for various purposes. For 
‘example, the plasma sheath surrounding a missile or 
‘elite could be used as a trigger for activating such а 
high intensity field to destroy the missile or satellite. 
Further, irregularities can be created in the ionosphere 
which will interfere with the normal operation of vari- 
ous types of radar, eg, synthetic aperture radar. The 
present invention can also be used to create artificial 
Belts of trapped particles which in turn can be studied to 
determine the stability of such parties. Still further, 
plumes in accordance with the present invention can be 
Formed to simulate and/or perform the same functions 
as performed by the detonation of a “heave” type mu- 
lear device without actully having to detonate such a 
device. Thus it сап be seen that the ramifications are 
numerous, far-reaching, and exceedingly varied in use- 
вех. 

Тат 

1A method for altering at least опе region normally 
existing above the earth's surface with electromagnetic 
radiation using naturally occurring and diverging mag- 
etic field lines of the earth comprising transmitting first 
electromagnetic radiation at a frequency between 20 
and 7200 KHz from the earth's surface, said transmitting 
being conducted essentially at the outset of transmission 
substantially parallel to and along at least one of said 
field lines, adjusting the frequency of said first radiation 
to a value which will excite electron cyclotron reso- 
nance at an initial elevation at least 50 km above the 
earth's surface, whereby in the region in which said 
Electron cyclotron resonance takes place heating, far- 
ther ionization, and movement of both charped and 
neutral particles is effected, said cyclotron resonance 
excitation of said region is continued until the electron 
concentration of suid region reaches а value of at least 
109 per cubic centimeter and has an ion energy of at 
perm 

2 The method of claim 1 including the step of provid- 
ing artificial particles in said atleast one region which 
are excited by sad electron cyclotron resonance. 
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з. The method of claim 2 wherein said artificial parti- 
cles are provided by injecting same ino said at least one 
region from an orbiting satellite. 

4. The method of claim 1 wherein said threshold 
excitation of electron cyclotron resonance is about 1 
‘walt per cubic centimeter and is sufficient to cause 
movement of a plasma region along said diverging mag 
meli field lines to an altitude higher than the altitude at 
‘which said excitation was initiated 

5. The method of chim 4 wherein said rising plasma 
region pulls with it a substantial portion of neutral parti- 
les of the atmosphere which exist in or near said 
plasma region. 

6 The method of claim 1 wherein there is provided at 
least one separate source of second electromagnetic 
radiation, said second radiation having at least one fre- 
‘quency different from said first radiation, impinging 
Said at least one second radiation on said region while 
‘suid region is undergoing electron cyclotron resonance 
excitation caused by said first radiation. 

7. The method of claim 6 wherein said second radis- 
tion has a frequency which is absorbed by said region 

8. The method of claim 6 wherein said region is 
plasma in the ionosphere and said second radiation ex- 
cites plasma waves within said ionosphere. 

9. The method of claim 8 wherein said electron con- 
centration reaches a value of at least 10! per cubic 
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10, The method of clim 8 wherein sid excitation of 
electron cyclotron resonance is initially carried out 
within the ionosphere and is continued for a time suffi 
ient to allow said region to rise above said ionosphere 

TI. The method of claim 1 wherein said excitation of 
electron cyclotron resonance is carried out above about 
500 kilometers and for a time of from 0.1 to 1200 sec 
‘nds such that multiple heating of sid plasma region is 
achieved by means of stochastic heating in the magneto- 
‘sphere, 

12 The method of claim 1 wherein said first electro. 
magnetic radiation is right hand circularly polarized in 
the northern hemisphere and left hand circularly polar- 
ized in the southern hemisphere. 

“з. The method of claim 1 wherein said electromag- 
netic radiation is generated at the site of a naturally- 
occurring hydrocarbon fuel source, said fuel source 
being located in at least one of northerly or southerly 
magnetic latitudes 

16. The method of claim 13 wherein said fuel source 
is natural gas and electricity for generating said electro- 
magnetic radiation is obtained by burning said natural 
gs in at least one of magnetohydrodynamic, pas tur- 
Bine, fue cell, and EGD electric generators located at 
the site where said natural gas naturally occurs in the 
earth. 

15. The method of claim 14 wherein said site of natu- 
ral gas is within the magnetic latitudes that encompass 
‘Alaska. 
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in ABSTRACT 

This invention relates to generation of a Artificial Iono- 
spheric Mirror (AIM), or a plasma layer in the atmo- 
sphere. The AIM is used like the ionosphere to reflect 
RF energy over great distances. A tiltable ATM is cre- 
sted by а heater antenna controlled in phase and fre- 
‘quency. The heater antenna phase shift scans а beam to 
paint а plasma layer. Frequency is changed to refocus at 
Continually higher altitudes to tilt the plasma layer. 
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ARTIFICIAL IONOSPHERIC MIRROR 
COMPOSED OF А PLASMA LAYER WHICH CAN 
BE TILTED 


BACKGROUND OF THE INVENTION 

1. Field of the Invention 

This invention relates to generation of a Artificial 
Tonospherie Mirror (АТМ), or a plasma layer in ће 
atmosphere, The AIM is used like the ionosphere to 
reflect RF energy over great distances. 

2. Description of the Related Art 

Tn the past, the technique of using the ionosphere as a 
mirror to reflect radio waves, or RF energy, has given 
Ham Radio operators the ability to send transmissions 
over long distances, Thi technique has also provided 
radar systems the ability to look "over the horizon." 
Variations and fluctuations in the ionosphere, however, 
сап render the effectiveness of such communications 
uncertain. Thus, the desirability of creating controllable 
plasma layers in the atmosphere for communications 
purposes has been recognized. See, for example, U.S. 
Pat: No, 4,686,608 issued to Eastund and U.S. Pat. No. 
712155 issued to Eastlund et al 

Previous experiments directed toward creating 
plasma layers for communications have suffered from 
the inability to control the inclination of the plasma 
layer so that signals could be transmitted and received 
from various ranges. In other words, while one could 
create à plasma layer in the atmosphere at a lower alti- 
tude than the ionosphere, point to point communica 
tions would be limited in range based on the reflection 
angles of the transmitted and reflected signals. 


SUMMARY AND OBJECTS OF THE 
INVENTION 

In view of the limitations of the related art it is an 
‘object of this invention to generate а plasma layer that 
‘could be angled or tilted with respect to the horizon in 
order o affect signal transmission range. 

"The present invention provides a system and method 
for generating a plasma layer at controlled altitudes and 
inclinations that acts as an artificial ionospheric mirror 
(AIM) to reflect RF signals. The AIM increases the 
range and predictability with which RF energy may be 
reflected off the AIM [or communications purposes 
More specifically, а tiltable AIM is created by a heater 
antenna controlled in phase and frequency. The heater 
antenna phase shift scans a beam to paint a plasma laver. 
‘The heater antenna continually refocuses at a Масе 
altitudes by frequency shifting to tilt the plasma layer. 

BRIEF DESCRIPTION OF THE DRAWINGS 

Further details of the present invention are explained 
with the help of the attached drawings in which: 

FIG. I shows creation of an AIM by a heater antenna 
and use of the AIM for tracking aircraft and reflecting 
radio waves 

FIG. 2 shows a typical heater array. 

FIG. 3 shows the spacial relationship for а heater 
array used in defining heater array focusing. 

FIG. 4 is a graph showing that power is at its upper 
bound at the antenna focal point 

FIG. 5 shows generation of plasma by a heater array. 

FIG. 6 illustrates generation of a plasma layer by 
scanning a heater antenna 
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FIG. 7 illustrates generation of a tilted plasma layer 
by scanning and refocusing à heater antenna 

FIG. 8 shows generation of a plasma layer using а 
heater antenna to scan with а line rather than a point 

FIG, 9 shows the phase corrections to move the 
antenna focal point from 60 Km to 61 Km. 

FIG. 10 shows the frequency corrections to move the 
antenna focal point from 60 Km to 61 Km. 

FIG. 11 is a plot of altitude v. distance location of 
plasma without frequency chirping: 

FIG, 12 is a plot of altitude v. distance location of 
plasma with frequency chirping. 

FIG. 13 shows the power density change after refo- 
cusing using frequency chirping - 

FIG. 14 graphs the free electron density v. altitude 
for an unfocused array. 

FIG. 18 shows an antenna power pattern without 
grating lobes, 

FIG. 16 shows an antenna power pattern with grating 
lobes. 


DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENTS 

FIG. 1 illustrates the creation and use of An Artificial 
lonospheric Mirror (AIM) for tracking aircraft and 
reflecting radio waves. A heater antenna 1 radiates 
power causing avalanche ionization or breakdown re- 
Teasing free electrons in the atmosphere to generate the 
АТМ 2. The heater antenna 1 is an array which can be 
‘sed to focus energy at varying altitudes and elevations 
1o tilt the АТМ 2 using phase and frequency control. 
The AIM 2 simulates the ionosphere 3 which is also 
used to detect “over the horizon targets" . In addition, 
the AIM 2 can reflect radio signals transmitted from a 
transmitter 6 to a receiver 7 over long distances, 

^A typical heater antenna is shown in FIG. 2. t con- 
sists of an array of multiple active radiating elements 10 
having their individual phase and frequency controlled 
from а control module 12. The radiating element 10 is 
used here to represent all possible antennas, including, 
but not limited to, dipoles, slots, small or large horns, 
log-periodic antennas, large parabolic reflectors, etc. 

FIG. 3 shows the spatial relationship for a focused 
heater array. To have the electric fields from all of the 
array elements focus, or arrive in phase at a distance Ro 
in the near field of the array, И is necessary to correct 
the phase of each element to compensate for the phase 
delay difference from the center element due to the 
additional phase path Wp. IF Rois much larger than the 
maximum Dy in FIG. 3, then the phase delay can be 
approximated in wavelength to be: 


wenner D o 
where g is the wavelength of the heater frequency. 
Equation 1 is referred to as the quadrati phase error. If 
this error is less than g/8 when the element (i) is on the 
outer edge of the array, then the distance Reis said to be 
in the far field of the array. 

In order to focus the array at Ra, it is necessary to 
have several wavelengths o phase error from the outer 
elements of the array. That is, the term “focus” is used 
in this context to mean that the electric field from the 
array is concentrated in a desired spatial region. 

FIG. 4 shows the degree of focusing that can be 
accomplished. This is a vertical pattern of an array 
whose elements have been phase shifted to focus at 60 
Km. The array has 400 elements with a total width and 
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length of 2000 g. The peak of the pattern is determined 
by the 1/R.? dependence. 

The AIM ionization layer is created by using this 
focused power to ionize an area in the atmosphere, as 
shown in FIG. 5. The microwave breakdown of air 5 
‘occurs where free electrons gain enough energy from 
an electric field to generate additional free electrons 
until no more can be generated, thereby resulting in 
avalanche ionization, or breakdown. This causes the 
generation of a plasma layer 21. For example, a pulse of 10 
Power from the heater begins to propagate in the 2 
direction shown in FIG. 5. As the field propagates, 
more free electrons are generated. A breakdown point 
descends vertically from the focal point of the propa- 
gating field giving thickness to the ionized layer, or 15 
plasma layer, until all ionization stabilizes. This “clamp: 
ng" creates a thin vertical plasma layer. 

‘Simulation results show that when an army 20 is 
focused at а point 22, electric field power peaks at the 
focal point. Simulation results shows that given a fo- 
cused. microwave source avalanche ionization, or 
breakdown will occur at a power level 3-10 dB below 
the focal point power level 

To creste an AIM, the heater array is focused at a 
desired altitude to maximize power at a point and 
thereby generate plasma. The heater antenna then 
“scans” the phase of each array element to move the 
focal point 

FIG. 6 illustrates creation of a noninclined AIM 
layer. The heater array 30 is first focused at point 31. 
"The heater array scans horizontally by phase shifting to 
з point 32 creating an avalanche ionization line 33 
Next, the heater array scans from a point 34 to a point 
38 creating another avalanche ionization line 36. The 
heater array continues this process to create an ioniza- 
tion plane or AIM layer. 

n order to form an inclined АТМ cloud, each new 
ionization line must occur at a slightly higher altitude, 
By altering the phase or frequency of the array ele- 
ments, the focal point can be moved up in altitude, as 
described below 

FIG. 7 illustrates creation of an inclined AIM. The 
heater array 40 is first focused at point $1. The heater 
array scans along the x direction to point 42 to generate 
avalanche ionization along line 43. Next, as in creation 
ofa norcinclined AIM, the heater array scans along the 
x and y directions directly below point 4. The heater 
array 40 alters either phase or Frequency to refocus to 
higher altitude in the z direction to the point 44. The 
heater array then scans along the x axis to point 45 to 
create the avalanche ionization line 46. The heater array 
continues this process to create a tilted ionization plane 
or tilted AIM layer. 

FIG. 8 shows that the preferred method of generating 
з plasma layer uses a heater antenna to scan with a line $$ 
rather than a point. Scanning using a line is preferred 
since an AIM can be created in the atmosphere in less 
time. To create lines of ionization rather than points, а 
rectangular array 50 is used. In the array 50, radiating 
elements are focused only along the plane of the long 60 
dimension of the rectangular array, creating a line of 
ionization 53. The array is then scanned along the т-у 
axis and in altitude along the z axis to create another 
ionization line 88. More ionization lines are similarly 
generated to form a tilted AIM layer. 

Tn order to create a tilted AIM it is necessary to 
refocus the heater array at successively higher altitudes, 
Moving the focal point by changing the phase of each 
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clement of the heater in a very precise manner is not 
practical. Moving the focal point away from the initial 
location requires changing the phase on each element 
‘The phase change required is near the mms tolerance 
level, typically 1 degree. FIG, 9 shows the required 
phase corrections to move the focal point from 60 Km 
to 61 km. Elements 5, 10, 15, and 20 have distances 5d, 
10d, 184, and 204, respectively from the center of the 
antenna, where d=25 meters It is clear from FIG. 9 that 
itis impractical o alter numerous antenna element pha- 
ses to move the focal point fo create tilted patches for 
AIM applications, 2000 elements may be required here 
to generate enough power to ionize the atmosphere. 

‘The second method of refocusing is accomplished by 
first setting the phases of all elements for the initial focal 
point and then moving the focal point by changing the 
frequency rather than the phase. This frequency chirp- 
ing method is ess precise, but easier for hardware im- 
plementation because precise phases for 2000 elements 
need not be changed. FIG. 9 shows the required phase 
corrections to move the focal point from 60 Km to 61 
Km. FIG. 10 shows that the focal point can be moved 
100 meters by increasing the frequency approximately 1 
Mhz. The resulting focal point power levels are not 
‘completely optimized, but simulation shows that there 
is ess than а 0.1 db difference between the frequency 
Shifted peaks and those obtained by phasing. 

Tilting the AIM using frequency chirping is practical 
to achieve in a real system. FIG. 11 shows the plasma 
layer location with no frequency chirping. FIG. 12 
shows the plasma location of the same heater creating a 
tilted AIM by increasing frequency from 550 MHz to 
559.375 MHz while scanning horizontally. The result is 
a smooth patch with a 45 degree inclination. 

While it is true that frequency chirping does not 
achieve the same power as phase focusing at the higher 
altitude, the difference for small frequency chirps is 
negligible. FIG. 13 shows actual power density data 
generated by a 300 MH? heater focused at 70 km with 
the frequency chirped to 308 MHz. 

Jn the far field region, power meets its upper bound 
without focusing. For a far field or unfocused array, 
there is no way 10 raise the ionization altitude or create 
а tilted AIM. Ionization takes place at а point where 
there is enough power to initiate breakdown and where 
there is low enough neutral density (Le. pressure). This 
usually occurs between 40 and $0 km altitude as shown 
in FIG. 14. Consequently, a near field focused antenna 
is required to create a controlled AIM. 

The focused pattern is а picture of constructive and 
destructive interference of the fields [rom the elements 
of the array. Other interference positions, or grating 
lobes, outside the focal point occur when some of the 
array elements add up in phase. The power of grating 
lobes can be kept below that of the main lobe, or focal 
point, by having а large number of elements in the array 
and spreading them out over the array aperture. This is 
called thinning the array. For square arrays having 400 
elements or more grating lobes сап be kept down by 20 
db or more from the focal point. 

The degree of focusing depends on the ratio of focal 
range to aperture size. The half power width from peak 
PVP can be approximated as: 
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where L is the length of the array which is assumed. 
square [or equation 2. The power gradient at the half 
power point "grad(P)" can be approximated as: 


o 


For an AIM it is desirable that the power gradient be 
high because this directly determines ће gradient of the 
electron density of the generated ionized cloud. The 
electron density must be high to avoid RF losses caused 
by absorption, Hence V be small, preferably less than 2 
Кла, A heater frequency of 300 MHz and a focal di 
tance of 70 Km would project an aperture size greater 
than 2 Km. Note in equation 2 that array size scales with 
the square root of frequency. 

Since а near field antenna is required, the near field of 
the heater antenna may be required to extend to reach 
distant points. This is accomplished by increasing the 
array size. П may not be economically feasible to fili this 
entire aperture with elements, hence a thinned array is 
utilized. 

Ia thinned array hed its elements uniformly distrib- 
uted, there would be many grating lobes in the гг 
pattern of the array. These grating lobes can be elimi- 
mated by randomly spacing elements. However, random. 
spacing puts power from the grating lobes into the aver- 
эре sidelobe level. If по new elements are introduced 
When the aperture is increased, then the peak power of 
‘the main lobe remains constant and the main lobe re- 
cceives less of the total power as its beamwidth de- 
‘creases, In order to preserve the efficiency of the heater 
array, grating lobes must be utilized in creating the 
AIM cloud or the array can not be heavily thinned, 
FIG. 18 shows an array with uniform spacing having 
grating lobes. FIG. 16 shows an array with randomized. 
Spacing which eliminates the grating lobes 

Although the invention has been described above 
with particular reference to certain preferred embodi- 
ments thereof, it will be understood that modifications 
and variations are possible within the spirit and scope of 
the appended claims. 

‘What is claimed is: 

1. A method for generating an AIM, comprising the 
steps of 

(à) creating avalanche ionization in the atmosphere 

using a eater antenna; 

(©) refocusing said heater antenna to alter the altitude 


of said avalanche ionization by frequency shifting 5 


sald heater antenna; and 
(c) scanning said heater anten to paint an avalanche 
ionization layer 
2. А method for generating ап AIM as claimed in 
claim 1 wherein said heater antenna is focused in the 
near field. 
3, An apparatus for generating an AIM comprising: 
(a) a phased array heater antenna which is focused at 
эл altitude to cause an avalanche ionization area to 
be created in the atmosphere; 
(5) means for controlling frequency of individual 
radiators of said phased array heater antenna to 


» 
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6 
refocus said altitude of said a 
area; and 

(c) means for controlling phase of the individual radi- 
‘ators to scan said phased array heater antenna 

4. An apparatus for generating an АТМ as claimed in 
claim 3 wherein said phased array heater antenna is 
focused to cause said avalanche ionization area to be 
substantially a line. 

5 An apparatus for generating an AIM as claimed in 
claim 4 wherein said means for controlling phase moves. 
said line substantially at a constant altitude and said 
means for controlling frequency moves ssid line to 
different altitudes. 

% An apparatus for generating an AIM as claimed in 
claim 4 wherein said phased array heater antenna is a 
rectangular array and said line is formed parallel 10 а 
Jong dimension of said rectangular array. 

' An apparatus for generating an AIM as claimed in 
claim 3 Wherein said phased array heater antenna is 
focused to cause said avalanche ionization area to be 
substantially a point. 

8 An apparatus for generating an AIM as claimed in 
claim 7 wherein said means for controlling the phase 
moves said point substantially at the same altitude and 
said means for controlling frequency moves said point 
to different altitudes. 

9. An apparatus for generating an AIM as claimed in 
lim 3 wherein said phased array heater antenna is 
focused in the near field. 

10. A method of generating an AIM comprising the 
steps oft 

à) focusing a phased array heater antenna at an alti- 
tude to cause an avalanche ionization area to be 
created in the atmosphere; 

(6) controlling the frequency of individual radiators 
of said phased array heater antenna to refocus said 
altitude of said avalanche ionization area; 

(c) controlling phase of the individual radiators to 
scan said phased array heater antenna. 

11. A method of generating an AIM as claimed in 
claim 10 wherein said step of focusing causes said ava- 
lanche ionization are to be substantially а line. 

12 A method of generating an AIM as claimed in 
claim 11 wherein said step of controlling phase moves 
Said Jine substantially at a constant altitude and said чер 
of controlling frequency moves said line to different 
altitudes 

13. A method of generating an AIM as claimed in 
claim 11 wherein said phased array heater antenna is a 
rectangular array and said line is formed parallel to a 
Tong dimension of said rectangular array. 

14. A method of generating an AIM as claimed in 
claim 10 wherein said step of focusing causes said ava 
anche ionization area to be substantially a point. 

15. А method of generating an AIM as claimed in 
claim 14 wherein said step of controlling phase moves 
Said point substantially at the same altitude and said step 
of controlling frequency moves said point to different 
altitudes. 

16. A method of generating an AIM as claimed in 
claim 10 wherein said step of focusing is performed in 
the near field. 
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элаз, 
‘TRAPPED ELECTROMAGNETIC RADIATION 
COMMUNICATIONS SYSTEM. 
Mario D, Gross, Cambridge, Mass, and Pietro P. Lom- 
бап, Fill ay oen о Haye Com 
y, Lexington, Massy à corporation of Delaware 
Сада of application Ser. Ко, 308,172, Sept, 11, 
"з. This application Jan. Т1, 1968, Ser. No. 697,244 
Tne Ch Tb 7/00 
US. CL 43-100 57 Chins 


‘This invention relates to communication systems and 
more particularly to the use of tapped electromagnetic 
Tadiation to provide an over the horizon long distance 
‘communications network or system. 

"This application В а continuation of application Ser. 
No. 308,172 fled Sept. L1 1963, now abandoned. 

eer since the advent of the radio, various attempts 
have been made to provide a long range communications 
System. During the World War Tera attempts were made 
io obtain а reliable world wide communications system 
mizing very low frequencies, but due to atmospheric 
пова and bandwidth limitations, more desirable tech- 
"ques were required. Tn more recent years, radio propaga: 
tion over long distances has been attempted by systems 
‘employing “one hop” or “bounce” reflective techniques for 
Seating VHF. UHR, and S.I. signals, These par. 
Tizular systems hive required the usc of large amounts of 
power in order to obtain reception at distant points. Ad- 
"tional, scattering techniques have suffered {rom the 
occurrence of atmospheric instabilities which have caused 
periodie fading of the transmitted signals. Although scat 
{ering techniques bave Seen applied successfully over 
rently short distances, such a between the continent 
Gf Europe and islands in the Mediterranean, and addi- 
tionally in Alaska amd Northern Canada, long distance 
communications have not been posible. 

'Other global communication systema not relying on 
ground based links have also been attempted. For ex- 
ample, the Telstar orbiting satellite and the orbiting satel 
lite communications system have been proposed as а solu- 
tion to this problem, Although Telstar has proved that а 
global communication system is feasible, wing an 
ые satellite or а group of orbiting satellites, these 
Systems are quite costly, particularly due to the require- 
ment of at least forty orbiting satellites in order to obtain 
coverage of the entire world Additionally, problems of 
ТУПЫ o the repeater equipment utalized in the satel- 
"ies will necessitate that addtional repeater satellites be 
periodically placed in orbit as а substitute for an inoper- 

Additionally, thes satellite systems rely оп 
basically а "one hop” line-of-sight technique between two 
point, and thus forty satelles are required as a minimum. 
Tor complete world wide coverage. 

Further, "one hop” reflective long distance communica- 
tion systems have been proposed ling a ground created 
reflective zone or layer of an ionized atmosphere. This re- 
fective layer could be obtained using seeding techniques 
ог possibly by the injection of neutrons to form a reflective 
cloud in the atmosphere. In spite of the fact that com- 
munications, have ben successfully atemptel utilizing 
Seeding for "one hop point-to-point over the horizon re. 
fective communication links, seeded ionized clouds have 
been dificult to control particularly due to the sun's 
adverse eflect. Although all the aforementioned systems 
have had some success ether their cost or complexity has 
produced a requirement for a more inexpensive and reli- 
Able system to obtain world wide communications. 

Accordingly, it is the principal object of this invention 
to provide а new, useful, and improved highly reliable 
World wide communications system. 

Another object of this favention is to provide an over 
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"he horizon communications system which utilizes a wave- 
aide duct in the ionosphere to trap electromagnetic radia- 

‘Sill another object of this invention is to create an 
clectromagnetically generated ionized cloud to provide a 
means for injecting electromagnetic radiation into an 
ionospheric waveguide duct 

^A futher object of this invention is to provide a means 
for extracting elecwomagsetic radiation trapped within 
ав ionospheric waveguide duct. 

"Tn accordance with the communications system of this 
invention, slectromagente radiation is artificially injected 
mto and tapped within аа atmospheric waveguide duct, 
"The trapped radiation then propogates within sid atmos- 
pherie waveguide duct, The trapped radiation then propo- 
ates within said atmospheric waveguide duct around the 
fart, Devices positioned around the earth's periphery are 
lid to receive а portion of tapped radiation either 
by detecting radiation scattered by natural or artificially 
‘generated Sealers positioned within the waveguide duci 

Other features and objectives of the communications 
system of this invention will become apparent from the 
following description taken in conjunction with the fol- 
owing drawings, wherein: 

IG. 1 illustrates schematically a communications sys- 
tem following the principals of this invention including 
means for generating ап artificial scatterer to inject electro- 
magnetic radiation into an ionospheric waveguide duct, 
and means for receiving a portion of said radiation ro- 
‘ected by natural scatterers. 

FIG. 2 strates atop plan view of a configuration of 
‘an antenna for generating an artificial scatterer, 

"FIG, 3 i а sige elevational view of one of dipole elè- 
‘ments of the antenna of FIG. 2. 

TIG. 4 illustrates schematically the transmitter and 
the dipole antenna arrangement for the legs numbered 53 
and $4 of the antenna of FIG. 2. 

FIG. ilustrates schematically the transmitter and the 
dipole antenna arrangement for the legs numbered 1 and 
52 of tho antenna of FIG. 2. 

FIG. 6 illustrates schematically a means for propeily 
phasing the output radiation from the antenna of FIO. 2 
Jn order to generate ап artificial scatterer positioned within 
the ionosphere. 

FIO. 7 is a pictorial representation of the earth sur 
rounded by ionospheric layers for the purpose of explain- 
ing the presence of ionospheric waveguide ducts. 

FIG. 8 is a schematic diagram of the communications 
system of this invention including means for generating 
fn aiat scatterer to extract electromagnetic radiation 
‘rom an lonosphereic waveguide duct; and 

TIG. 9 fe a side schematie view of an ellipsoid antenna 
which could be used to generate an artificial seaterer 
‘within the ionosphere. 

FIG. 1 lustrates a Jong distance communications sy- 
tem following the principles of this invention and which 
comprises а. transmitter 11 disposed at a point on the 
arth 10, The transite 11 will be decribed in con- 
junction with an explanation of FIGS. 4 and 5. Trans- 
Mitter 11 provides electromagnetic energy to antenna 12. 
Antenna 12 then focuses this energy or radiation, shown 
as arrows 13, to form an ionized cloud or scatterer 14, 
Within he ionosphere region of the atmosphere. A sait- 
able antenna for generating the ionized cloud 14 willbe 

with the explana- 
tion of FIGS. 2, 3, 4 and 5 of the accompanying draw- 
ines. The ionized cloud 14 is shown positioned slightly 
above the ionospheric bottom layer 20, tut substantially 
below the Py layer 23 of the ionospheric region. 

The ionized cloud 14 is believed to be generated in the 
following, manner: electrons that already exist in the 
ionospheric region of the upper atmosphere aro acceler- 
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ated by electromagnetic radiation which is focused from 
"he ground, These electrons are accelerated by the radia 
tion to а degree such that their kinetic energy reaches 
the level needed for the occurrence of ionizing collisions, 
Cloud 14 is a result of these ionizing collisions, Scatter 
ing from this cloud takes place due to the discontinuity 
between this zone of enhanced ionization and te sur- 
rounding medium, The shape and the properties of the 
scatterer can be adjusted by controlling the properties of 
the antenna used, the amount of power provided by the 
Antenna, and the phase of the energy emitted by various 

portions of the antenna. For example, the preferred em- 
Бозе of this invention utilizes a tansmiter I1 and 
antenna 12 operating at a frequency of 30 megacyces, 
and which provides 26 megawatts of peak power and 
260 kilowatts of average power. Antenna 12 focuses the 
energy to produce а cloud 14 approximately 80 kilome- 
ters above the earth's surface. The ionized cloud formed 
has a mean width of approximately 18 meters and à 
length of approximately 60 meters. Due to the focusing, 
the ionized cloud has a shape which comes to a point 
at its greatest distance from the earth's surface and 
apers im the manner of a cone at Из widest point, The 
ionized cloud of this invention also has а variation ol 
the electrie field in the cloud versus the height from the 
antenna which is postive. The antenna used isin a near 
field arrangement, In other words, with increasing dis- 
{ance in the resulting cloud 14 there is an increasing feld, 
“This does not happen with an unfocused antenna of the 
fared tpe. An unfocused antenna Баз в radiation 
pattern which spreads at greater distances from the an- 
fenna and its electric held decreases with increasing 
ange, In our case dE/dh>0 where E is the E feld 
vector and A is the distance from the antenna above the 
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terer or cloud persists essentially as long as the around. 
transmitter is on. This constitutes а basie advantage with 
respect to any other suggested artificial scatter, such 
as that which could be produced by seeding. Accordingly, 
‘his system utilizing an ionized cloud which is generated 
from the earth and which is controllable from the earth 
is highly superior to any technique which is completely 
ои of the control of the operators 

Referring once again to FIG. 1, a transmitter 30 is 
shown for providing a communications signal which is 
io carry information from a point somewhere on the 
darts periphery whieh is in proximity to transmitter 11. 
‘The transmitter 30 could he any of the common А.М. 
communication transmitters, such as those which oper 
ate in the МР, УНР, and М.Р, frequency bands. The 
transmitter 30 provides this communication. signal to 
мела 3l. The antenna 31 is of a directional type in 
Order that the communication signal сап be directed 

бча scaterer 14, Di 

тесйова! antennas, such as rhombic or Yagi, could be 
lied for this purpose, Assume now thatthe transmitter 
30 provides a 20 megacycle communications signal hav- 
ing а 500 kilowatt peak output power to the antenna 31 
‘This signal will then be directed as shown by the arrowed 
lines 32, and be refracted off the ionized coud or 
scatterer 14. This signal 32 will be directed through the 
ionospheric waveguide duct, due to a refractive electron 
layer 21 which curves spherically around and is concen 
the with the earth's periphery. This refractive layer 20 
causes the communication signal 32 to be tapped within 

ionospheric waveguide duct which has the refractive 
layer 21 as its upper boundary, substantially the iono- 
spheric bottom as йз lower boundary, and which 
Centric with the earth's periphery. Tho explanat 
the presence of this refractive layer and the duct will be 
given at a later time im conjunction with а description 
of FIG. 7. 

‘Assuming now а receiving station, such as receiver 
49 and antenna 41, located at a site which is at a long 
distance from transmitter 30, is required to receive in 
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4 
formation transmitted by transmitter 30. Communica- 
tion reception at the receiving sation js made posible 
by natural scatterers within the ionospheric layer, such 
as produced by natural discontinuities in the electron 
‘density within the ionosphere. ‘These natural scatterers 
cause power leakages in the fow of the communications 
Signal 32 through the ionospheric waveguide duct. These 
power leakages are shown as arrows 42. By utilizing the 
antenna 41 along with a receiver 40, it is thus possible to 
detect the power leakages due to scattering caused by 
natural scatterers within the ionosphere, This is shown 
diagrammatically as arrow 43 being received by antenna 
41. The alenna 41 could be of the Yagi type. The re- 
Cetiver 40 may be of the double conversion superhetero- 
{Syne type utilizing two local oscillators and two Tp stages. 
Thus, it is seen that once a communications signal is in. 
jected into the ionosphere amd is then trapped in the 
waveguide duct of the ionopshere, à portion of this 
trapped signal can then be received after traveling over 
Tong distances, Iris to be noted that this type of com- 
munications ink does not depend on local minima or 
maxima in the ionopshere electron density profile. Fur- 
thermore, it is to bo noted that this system does not rely 
upon the reflection of a signal off an ionized cloud and 
back down to a second locaton on the earth in order 10 
obtain "one Вор" point-to-point communications. Rather, 
"be communications system presented hero utilizes iono. 
spherically trapped electromagnetic radiation in order to 
Obtain point-to-point over the horizon communications. 

Referring now to FIGS, 2, 3, 4, 5 and 6 for the descrip- 
Mon of а transminier and antenna system shown a8 trans- 
miter 11 and antenna 12 in FIO. 1. FIG. 2 illustrates the 
configuration of a Mills Cross antenna for generating 
the ionized cloud or artificial scatterer 14. This antenna 
is ofthat type which is common to the radio astronomy. 
Field. A description of this type of antenna сап be found 
im the book “Radio Astronomy," page 15, authored by 
J. L, Pawsey and R. M. Bracewell, published by Oxford 
ai the Clarendon Press, under the date of 1955 in Oxford, 
England. An arrangement of this antenna is shown imd 
top plan view in FIG. 2. This Mills Cross antenna 50 
is shown having two legs 51 and 52 and two legs 53 and 
54. Tho width of each of the legs is 12 meters and the 
length of each leg is 19 kilometers, The total antenna 
‘of this invention comptiess 104000 dipoles, A side 
elevational view of one of the dipoles is shown im 
FIG. 3 and has а radiating portion 58 which when mount- 
ed parallel to the earths surface and a vertical portion 
59 which is used to mount each of thes dipole antennas 
in the earth's surface. The horizontal radiating portion 58 
is designed with a radiating surface equal to A/a and the 
mounting portion 59 has a dimension of A/s, Each of the 
legs 51, 52, 53 and 54 have a total of 26,000 dipoles 
mounted, four across to obtain the configuration shown. 
in FIG. 2. Each of the legs has 6500 rows of four dipole 
antennas each, 

The Mills Cross antenna 50 has the rows of dipoles 
comprising legs 83 and 54 connected in the same manner. 
For the purposes of explanation, а four dipole row In Е 
53 will bo described. This four dipole row is shown as 
@ and has a transmitter 62 providing power to be radiated 
by each of the dipoles. A receiving antenna Bora 61 is 
shown coupled to the transmitter 6B for the purposes of 
phasing the output radiation from each of the dipole an- 
denas shown in 60. The description of the phasing ofthe 
radiation of this antenna will be given in conjunction 
with an explanation of FIO. 6 

n onder to show the connection of the dipole antennas 
ofthe legs 51 and 52, a four row dipole antenna config- 
tration 65 is singled out for purposes of description. Di- 
Fole antenna row 6$ is shown coupled to а transmitter 
67 which has am antenna horn 66 which is also used 
for the purposes of phasing the signal to be radiated by 
the dipole row 65. Each of the transmitters of the МИЗ 
Cross antenna configuration provides а final stage power 
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output of approximately опе Kilowatt peak power or 10 
Watts of average power. Since there area total of 26,000 
transmitters in this antenna configuration 50, cach provid- 
ing one kilowatt, a total output power of approximately 
26 megawatts peak power is obtained. P 

Referring now to FIG. 4 for a description of the trans- 
miter 62, а detector 78 is shown coupled to the antenna 
hora 61 for the purpose of receiving a phasing signal © 
be retransmitted, The signal to be retransmitted is applied 
to an RF. amplifer 71 in order to amplify the detected 
Sonal to be reransmited by the dipole configuration 
Shown аз 60. The К.Е. amplir final stage j of the nore 
mal tetrode type of amplifier. R.F, amplier 71 provides 
fan amplifed signal which is coupled through an impede 
lance matching device 72 to feed the dipole antenna con- 1: 
figuration 60, as schematically shown In FIG. 4. The im- 
dance matching device is utilized In order to couple the 
EF. antenna to the dipole configuration 68. 

Referring now to FIG. 5, there В disclosed the transmit- 
ter 67, having à detector 76, RF. amplifier 77, and an 
impedance matching device 78 coupled between an але 
tenna hora 66 and the dipole radiating configuration 68. 
‘The apparatus of FIG. 5 is of the same type and operates 
similarly as does Ше apparatus of FIG. 4. 

Referring пон to FIG. 6, there is shown a scheme for 
phasing radiations from each of the dipole antennas of 
the Mills Cross antenna configuration 80. Although it is 
possible to preset the phase of each of the transmitted 
Signals which emanate from the dipole antennas by in- 
dividually adjusting the phase of the signal provided by 
‘cach of the tansmiters ofthe antenna configuration 50, 
а more effective technique for obtaining the proper phase 
relationship is shown in FIG. 6. This simplied technique. 
is used to obtain the phase relationship to produce a 
cloud or articil scatterer approximately 80 kilometers 
above the earths surface. This technique utilizes two trans. 
"mites, 80 and 85, which are slaved together by way of 
а ground link 87. The transmmtiters, 80 and 85, simultane- 
ously transmit signal Which emanates in tbe same phase 
elationship from each of these transmitters, By placing 
transmitter 80 perpendicular to and at a distance of ар- 
proximately 80 kilometers from the legs S1 and 52 and 
Transmitting this signal by way of a parabolic antenna 
configuration, and by simultaneously positioning traasmit 
{cr 88 perpendicular to and at a distance of 80 kilometers ү, 
from legs 53 and 54, and transmitting a signal from a 
parabolic antenne 86, it js posible to phase tbe signals 
radiated by the dipoles of the antenna 50 in order to pro- 
duce the ionized cloud 14, Thus, for example, by ampli- 
tude modulating а microwave frequency signal with a 50 
‘перу per second signal, and by detecting this mod- 
ulation with a detector, such as detector 70 or 76 of FIGS, 
4 and 5, and then amplifying this 50 megocycle detected 
Sianal, the proper phase relationship for producing the 
ionized cloud is obtained. The proper phase is obtained 
since the phase of arrival of the 50 megacjcle modulated 
microwave signal diers from point-to-point along the leg 
of the antenna configuration 50 in the same phase rea- 
tionship that is required to recompose the Beld at 80 kilo. 
meters of height. а 

FIG. 7 is a pictorial representation of the earth sur 
rounded by the ionospheric layers for the purpose of er. 
lining the ionosphere waveguide duete, For purposes of 
"bling а reference from tho earth's surface thor is 
presented а pictorial diagram (aot to be considered os 65 
drawn to scale) showing an ionospheric bottom layer 20 
‘approximately 60 kilometers above the earth's surface, an 
F layer substantially 150 kilometers above the earth's sure 
face, ап F layer approximately 350 Kilometers above the 
soris surface, and outer ionosphere or exosphere about 
2000 Kilometers above the earth's surface, The ionosphere 
has the shape of spherical shell and is concentric with 
the earth's surface, 

‘Referring now to the portion of FIG. 7 numbered 35, 
this stippled area represents the density of the electrons 75 
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in the various regions of the ionosphere. For example, 
point a represents an electron density of approximately 
1O electrons per cubis centimeter, which occurs at tho 
ionospheric bottom. Point b represents the electron density 
at the F layer, which is approximately equal to 10° elec- 
trons per cubic centimeter. Point с depicts the maximum 
electron density, which is presumed to exist at the F ayer 
of the ionosphere, At this point, sn electron density of ap- 
proximately 10t electrons per cubic centimeter is believed 
то exit Point d on the tail end of the exponentially decay- 
ing region between points с and d represents an electron 
density of approximately 109 electrons per cubic centi- 
meter which i considered to exist at he exposure. 

Assume now that a transmitter, such es Il, and an 
antenna 12, which was previously disclosed with relation 
fo FIGS. 1-6, тепти an artical scatterer 14 at ap- 
proximately В0 Kilometers above the салі surface. 
Further, assume that a transmitter 30 and an antenna 31 
directs а 20 megacycle communications signal in such а 
manner that the signal leaves the earth at an angle a of 
approximately 10° so that is injected at an angle of « 
degrees into an ionospheric waveguide duct which lies 
between the bottom layer 20 and the Еу layer 23, The 
upper limit of the ionspheris waveguide duct, shown as 
the refractive layer 21 within the ionosphere, a function 
ofthe frequency of the transmitted communications signal 
"and the ionospheric conditions. The index of refraction of 
{he ionosphere refractive layer is, among other things, а 
function of the local electron density of the ionospheric 
region and of the frequency of the transmitted communi- 
Cations signal. When the index of refraction approaches 
®, refractive bending of а ray toward the eats surface 
will take place, However, а trapped ray wil not land 
Фа the caris surface. For à 20 megacyele communica- 
"ions signal, а refractive layer 21 theorized at 190 kilo- 
meters, comprises the upper liit of the wave guidance 
duct. The lover limit of the ionospheric waveguide duct 
3 а funcion of the angle a, In the station required for 
trapping of the signal 32, the lower limit is substantially 
bounded by the ionospheric bottom for an « which per- 
mits tapping. Therefore, for а 20 mogacycle signal, the 
ionospheric Waveguide duct will Ше in the region between 
substantially 60 kilometers at i lower limit to 130 
омета at its upper limit For other frequencies, the 
waveguide duct will vary in accordance with the frequency 
‘of the communications signal 

Referring once again to the communications signal 32, 
it can be seen that this signal 32 will be refracted from 
the artical scatterer 14, and be injected into the lono- 
spheric duct, described previously. The signal afier enter- 
ing the duct will be trapped, due to the signal 32 being 
refracted periodically at points along the upper ае 
refractive layer 21. 

FIG. 8 is a schematic diagram of the communication 
system of Wis invention, including а second аниса 
scatterer, which is placed in the ionospheric duct in order 
to extract а comuntcations signal trapped within the duct. 
А transmitter 30 and an antenna 31 is shown providing 
з communications signal 32 which is refracted by a seal 
erer 14 generated by а Mills Cross antenna $0. This 
Signal 32 В then periodically refracted by a refractive layer 
21 and travels parallel to ibo earth's surface, A second 
Mills Cross type antenna emitting radiation, shown as 
arrowed lines 91, places a second artificial scatterer 92 
Within the fonospherle duct which Hes substantially be- 
Tween the ionospheric bottom 20 and the refractive layer 
21. This cloud 92 intercepts the communications signal 
32 and refecls а major portion thereof. This is shown 
as arrowed lines 98 hich are received by an antenna 
96 and a receiver 97. Although ibis particular embodi- 
‘ment is more costly than that which is shown in FIG. 1, 
‘ue to the use of two artificial scatterers 14 and 92, this 
embodiment will provide a communications system which 
Will be operable over long distances at higher data 
тше. IL is 1o be noted that this to scatter system is not 
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оГ the “one-hop” reflective type. This system does not 
require shat the artifical scatterers 14 and 92 be within 
Tige-f-sight of each other in order that there be over the 
horizon communications. 

"Relerring now to FIG. 9, en alternate embodiment of 
эп antenna is shown for producing an ionized cloud or 
Scaterer, such as cloud 102. The antenna 100 is of the 
ilipsoidie variety and is designed with a diameter of 40 
Kilometers 10 radiate and focus energy to produce the 
cloud 192. 

‘Although the preferred embodiment shows the use of 
separate antennas and transmitters 10 produce the сона. 
and (0. provide the communications signal, it is 10 be 
understood that a single station comprising a dual purpose 
Antenna and transmitter could be used. Furthermore, it E 
to be understood that although à 20 megacyele communi- 
ation signal is used ia the preferred embodiment, other 
frequencies such as M.F., НР. and VILI. frequencies 
of Between approximately а few megacycles 10 70 mei 
Cycles could be used. For example, recent tests have shown 
that communications between Massachusetts and Пау 
ме possible utilizing this technique Instead of generating 
an artificial scatterer, ionized meteor trails were utilized 
з scatterers to inject a 23 megacycle signal into an jono- 
spheric waveguide duet, Receivers positioned in Italy de- 
fected а portion оГ the signal trapped within the duct. 
‘Additionally, this technique could be applied to satellite- 
bome receivers orbiting within the ionospheric waveguide 
ductor between ground stations and satellites. In addition, 


it is possible to use the trapped radiation technique of this 3 


invention in other regions of the atmosphere, such as in 
the troposphere. A tropospheric communications system 
‘would permit the propagation of frequencies in the У Н.Г. 
UHF. and SHF. bands. Accordingly, it is desired that 
his invention not be limited except as defined by the 
appended claims. 
We claim: 
1. A communications system comprising: 
means for generating and controlling an ionized cloud. 
in the ionosphere, said means including Arst and 
‘second wansmiters for simultaneously transmitting 
Signals in the same phase relationship, ground lini 
means for slaving seid transmitters together, und 
antenna means for focusing on and accelerating lono- 
spheric electrons with the clecttomagneti radi 
Signals from said transmitters to produce ionizing 
collisions 
transmitting means for transmitting а communications 
‘Signal directed at said ionized cloud, 
jecting sald communications signal 
gating said communications signal within an lono- 
bere signal trapping waveguide duct encircling the 
аль: and 
means for receiving at least a portion of sald com- 
munications signal trapped in the duct, 
2, A system comprising: 
means for transmitting a signal; 
means for elcetromagnelically generating а scatterer 
scatterer 
imio and 
causing said portion t6 propagate within an Jono- 
Spherie signal tapping waveguide duct encircling the 
earth; and 
means for receiving at least а portion of said signal 
trapped within sad waveguide duct. 
3. A System comprising: 
means for transmiting а signal Into a given zone of 
the atmosphere; sit 
means for generating a scatterer in a given zone of 
‘the atmosphere, sad scatterer causing said signal to 
be injected inio and propagated within an atmo- 
spheric signal trapping duct to encircle the earth, and 
means for detecting at least a portion of said signal 
trapped within said duct. 
а. A system comprising: 
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means for providing а signal having а frequency below 
approximately 7 megacycles: 
means for injecting at less а portion of said signal 
mto a trapping zone ofthe ionosphere encrling the 
Emh and defied bythe ionospnerie ®ойоп laer 
Sm а refractive layer whieh is a melon of the 
frequency of said signal and for causing sid portion 
io propagate within said trapping zons around the 
and 
means for detecting at least a portion of said injected 
Sina. 
SA communications system comprising: 
means for providing a signal 
‘Means for cleetromagnetiealty generating а scatterer to 
inject saia signal into and © propagate said signal 
within a given signal trapping zone of che atmos- 
Phere encircling the caris and 

means for detecting af least a portion of said injected 
En 

&.`А communications system in accordance with claim 
5 Wherein sald means for lecromagnetclly generating 
3 caterer includes an antenna for focusing on and ae- 
eierating. ionospheric elesums with eleciromagnetis 
distin signals to produc ionizing collisions. 

т. A communications system in accordance with calim 
6 wherein said antenna comprises a Mills Cross antenna 
Paving fist and second perpendicular legs and includes 
means for phasing sid antenna to produce said steer 
Comprising frat and second transmits lor Simultan: 
оу transiting sigas in the same phase relationship, 
och of said transmiters being perpendicular to and 
Spaced apart from a dierent one of sid ips, and ground 
Tink means for saving sid transmits together, 

3. A communications system comprising: 

аай means for rasming a communications 
signal; à 

Пропала means for electromagnedcally generating 

a scauerer in a given signal tapping zone im the 
ionosphere; 
an antenna included in said scatterer generating means 
‘aid seater being provided to inject sald come 
Thunications sianal ino and 10 propagate said com- 
munications signal within а sven sigma trapping 
sone ofthe ionosphere eneireliag the earth; 
means for focusing om and acosloratnig ionospheric 
electrons wih electromagnetic radiation signals io 
Produce Ionizing collisions 

means for phasing sid antena to produce said sca 
Tere, sald phasing means Including fn and second 
transmitters for simultaneously transmitting signals 
in the same phase relationship; 
ground lik means for slaving said transmitters to- 
‘gether; and 

means Tor receiving at Teast a portion of said commun- 
fsstons sianal which Ber беса injected into and 
propagated within the piven signal tapping zone. 

э. A sytem comprising 

moans for generating and controlling an ionized cloud 

including ansmiter means for producing signals 10 
accelerate ionospheric electrons ad for stopping 
Producing sald lonis to cause the removal of sald 
E 

means for tanemiting a signal directed at said cloud, 

Sid cloud injecting ald signal ino and propagating 
Sid Signal within an ionosphere tapping, wave: 
[ude doct encircling the earth; and 

means for receiving at lest à potion of said signal 

injected into said duct, 

10, A sysem in accordance with claim 9 wherein sad 
means for generating а cloud Includes à пеат anten- 
ma producing а positive gradient coii Beld within said 
oud at increasing distances rom sad antenna, 

TI, A communications system comprising: 

тах for providing a signal; 

means for eleciromagnctically generating a scatterer 
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within a region of the ionosphere below the ionos- 
рейс Fy layer, said scatterer providing means for 
"he injection and the porpagating said signal in а 
{rapping zone of the ionosphere defined by the ionos- 
phere boitom layer and a refractive layer whi 
function of the frequency of said signal; and 
‘means for receiving at least a portion of said trapped 
sana 
12 A communication system comprising: 
means for transmitting а communications signal; 
means for eleciromagnetically generating and control. 
ling а scatterer within а given region of the ionos- 
phere below the ionosphere F loyer, said scaleer 
Being provided to inject said communication signal 
inio and lo propagate sald communicatione signal 
within a trapping zone of the ionosphere defined by 
the ionospheric bottom layer and a refractive layer 
‘which а function of the frequency of said com 
munications signal; 
said scatterer generating means including first and sec- 
‘ond iransmiiers for simultaneously transmitting sig- 
"ss in the same phase relationship, ground link 
means for slaving said transmitters together, and а 
тег“! antenan for producing a postive gradient 
Чеги}: filed within the scatterer at Increasing dis- 
tances from the antenna; and 
means for receiving М lent portion of the communi 
ations signal in said trapping zone. 
аз, А system in accordance with claim 11 including 
а Second eleciromapnedcally generated scatierer posi- 
болей within the zone of the ionosphere defined by the 
ionospheric bottom layer and said refractive ayer, said 
scatterer providing means for extracting atleast а por- 
i vospbere. 


14. А communications system comprising: 

means for providing a signal having а frequency be- 
ween a few megacycles to about 70 megacyeles, 

means for electromapnetically generating a scalerer 
within a given region of the ionosphere including 
transmitter meant for producing signals 10 accelerate 
ionospheric electrons, said scatterer providing for 
tho ‘rapping of and the propagating of said signal 
‘within а given region of be ionosphere defined by 
‘the ionospheric bottom layer and a refractive layer 
which i а function of the frequency of sad signal; 

means for elecomagnetically generating a second 
scatterer within а given region of the ionosphere to 
extract at Кая а portion of said signal including 
Чтапшїшег means for producing signals to accelerate 
ionospheric elestrons; and 

means for detecting at least а portion of said extracted 
signal. 

18, A communications system comprising: 

means for generating and controlling an ionized cloud 
Йа the ionosphere, said means including one trans 
miting means for simaltancously transiting signals 
dn a suitable phase relationship to achieve foc 
Of the radio frequency generated by the transmitting 
means, means for slaving the signals from sald trans- 
miting means and amenna means for focusing on 
sad accelerating Tonospheri electrons with the elec- 
"топар radiation signals from said transmitting 
means to produce ionizing collisions; 

another tranamiting means for transmitting a com- 
munications signal directed st said ionized cloud, 
Said cloud injecting sald communications signal into 
And propagating said communications signal within 
fan ionospheric signal trapping waveguide duct en- 
‘icing the earth; and 

means for receiving a least portion of sald communi- 

nthe duct. 


means for transmitting а siana 
means for elestromagnetcally generating a scatterer for 
“injecting at least a portion of said signal into a trap- 
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ping zone of the lonosphere encircling the earth, 
aid zone defined by a lower boundary which is 
A function of the angle of injection of the signal 
into the zone and a upper refractive layer boun: 
dary Which i а function of the frequency of sald 
Signal and for causing said portion to propagate with- 
їп said trapping zone around the earth without any 
lower boundary reflections; and 

‘means for receiving at least a portion of said signal 
trapped within sad zone. 

ат. A system compris 

means for transmitting а signal: 

means for electromagnetcally generating а scatterer 
"or injecting at least portion ol sald signal into a 
rapping zone of the ionosphere, said zone limited 
by an upper refractive layer which is a fonction of 
the frequency of suid signal and for causing sud 
portion to propagate within sad trapping zone 
around the earth wit reflections only of of the 
upper refractive layer; and 

means for receiving st least а portion of said signal 
trapped within said zone. 

18. A system comprising: 

means for transmitting a signal; 

а scatterer injecting at least a portion of said Чела 
into a trapping zone of the ionosphere encircling 
the earth, said zone defined by а lower boundary 
‘which js a fonction of the angle of injection of the 
signal into the zone and an upper refractive layer 
boundary which а function of the frequenacy of 
said signal and for causing said portion to propa- 
вме within sid trapping zone around the earth with 
out any lower boundary reflections; and 

for detecting at least a portion of sad injected 


means for transiting а signal 
а scatter injecting at least а portion of said signal ino 
a trapping zone of the ionosphere, sald zone limited 
by an upper refractive layer which is a function of 
the frequency of said signal and causing said por- 
tion to propagate within said (rapping zone around 
the earth with rections only off of the upper re- 
fective layer; and 
means for detecting at Teast а portion of said injected 
signal. 
20. A communications system comprising: 
means for providing a signal; 
means for electromagnetically generating а permanent 
"amd controllable scatterer fo inject sald. signal into 
and to propagate said signal within а given signal 
trapping zone оГ tho ionosphere encircling the earth, 
ant 
means for detecting at least а portion of said injected 
‘signal. 
Di А method of commiting comprising the step 
Slectromagnetinly generating а scatterer in a given 
"one of the atmosphere; 
Хо sid scatterer in such man- 
injected Into and propagated 


22. А method of communicating comprising the steps 


lectromagnetcilly generating a scatterer within a given 


‘zone of the ionosphere; 

transmitting a signal into said scatterer in such man- 
mer that at least а portion of said signal is injected 
into and propagated within an ionospheric signal 
trapping waveguide duct encircling the earth; and 

receiving at Tast а portion of said signal trapped within 
Said waveguide duct. 


3,445,844 


1 
23. A method of communicating comprising the steps 
of: 
‘ransmiting а communications signal: . 
injecting af least a portion of said signal nto a sig- 
mal trapping zone of the atmosphere encircling the 
earth, said zone defined by a lower boundary which 
Ба funcion of the angle cf injection of the signal 
into the zone and an upper shelllike refractive 
boundary which is a function of said signal, said 
signal being periodically refracted at points along 
the upper sbell like refractive layer wihour any 
lower boundary reflections as it is propagated ар. 
proximately parallel to the earth's surface: and 
receiving at least a portion of the signal propagating 
within said trapping zone. 
24. A method of communicting using trapped electro- 
magnetic radiation comprising the steps of: У 
transmitting а signal having а frequency below approxi- 
‘mately 70 megacyeles; 
injecting at Teast à portion of said signal into а trap- 
ping zone of the ionosphere encircling the earth and 
dened by the ionosphere опот layer amd a re- 
fractlve layer which isa fonction of the frequency 
of sid sign 
propagating said signal within said trapping. zone 
around the earth; and 
detecting at leas а portion of said propagated signal. 
25. A method of communicating using ionizing atmos 
pheric collisions comprising the steps of: 
"lecromagneticslly generating a scatterer im a given 
‘Zone of the atmosphere; 
providing a communications signal which said scat- 
Чегет injects into and propagates within the given 
Signal trapping zone encircling the earth; and 
detecting at least a portion of said propagated signal 
26. А method in accordance with Claim 25 wherein 
the step of eloctromagnetically generating the scatterer 
шаша 
focusing electromagnetically radiation signals on at- 
mosphori electrons within said given zone; and. 
accelerating the electrons with the electromagnetic ra- 
‘latin signals to produce ionizing collisions. 
27. A method im secordame with Chim 26 wherein 
the sles of focusing and accelerating include: 
simultaneously transmitting identically phased signals; 
‘slaving said phased signals together; and 
Phasing ап antenna to achieve the focusing and acceler- 
‘ating of the electrons to produce the ionizing col 


28. A method of communicating comprising tne steps 


directed at said 
ion signal is in- 
jected into and propagated within an ionospheric 
sigma capping waveguide dust едеуйр the caris 


receiving atleast a portion of said communication sis- 
nal which has been injected into and propagated 
Within said duct 
29. A method of communicating comprising the steps 
ES 
lectromagnetically generating a scatterer within а re- 
ion of the ionosphere below the lonospherie Fa 
layer: 
transmitting a communication signal into said scatterer 
To inject into and propagate said signal within a sig- 
mal trapping zone of tho lonosphere defined by the 
fonospherie boom layer and a refractive layer 
‘hich is a function of the signal frequency; and 
receiving atleast à portion of said trapped signal 
30. The method of clim 29 wherein said receiving 
step includes: 


12 
lecttomagnetially generating a second scatterer posi- 
"ioned within the zone of the ionosphere defined by 
the ionospheric bottom layer amd sald refractive 
layer in order to provide means for extracting at least 
з 4,8 portion of said trapped signal. 
3 31: А method of communicating comprising the steps 


electromagnetically generating а scatterer within а given 
‘region of the fonosphe 

transmitting communications signal having а fre- 
‘quency between a few megacycles to about 70 mega- 
Seles into said scater causing {he signal io be 
{rapped and propagated within the given region of 
Ihe ionosphere defined by the ionospheric bottom 
ayer and refractive layer which Is a function of the 
frequency of the signal; 

eleciromagpetically generating a second scatterer with- 
"n the given region of the ionosphere in order 10 
permit extraction of at least a partion of said signal; 
and 

detecting at least a portion of said extracted signal 

32. A method of communicating comprising the steps 

E 
locttomagnetially generating an ionized cloud in the 


‘Suid cloud by simultaneously transmitting 
‘Signals in a suitable phase relationship to achieve 
focusing of the radio frequency generated, slaving 
‘the transmitted signals together and focusing on and 
accelerating ionospheric electrons with the electro- 


"magne: radiation signals to produce ionizing col 
lisions 
transmitting a communications signal directed at said 
ionized cloud to inject into and propagate sai 
as munications signal within an ionosphere signal trap- 


ping waveguide duct encircling the earth; and 
receiving at least a portion of said communications sig- 
"nal trapped in the duct. 


35. A method of communicating comprising the steps 


‘lectromagnetcaly gener 
region of the ionosphere; 
transmitting а communications signal into said scatterer 
To inject at least а portion of said signal into and 
propagate it within a trapping zone of the ionosphere 
defined by a lower boundary which is а function of 
‘the angle of injection of the signal into the zone and 
эп upper refractive layer boundary which is a func- 
ton of the frequency of said signal, the propagation 
so occurring without any lower boundary refections; 


ting a scatterer within a given 


s 


receiving at least a portion of said signal trapped within 
‘Sid zone. 
34. A method of communicating comprising the steps 
PES 
9 *ectromagnetically ge 
тооп of the lonoephe! 
transmitting a communications signals Ino said scat 
erer to inject a lest a portion of said slenal into 
and propagate it within a trapping zone of the iono- 
Sphere limited by an upper refractive layer which i 
"function of the frequency of mid signal, he propa 
{ation occurring with reflections only of of the upper. 
Fefracive layers and 
receiving atleast a portion of said signal trapped with- 
Tn said sone. 
35, A method of communicating comprising the steps 
of 
‘clecvromasnetially generating a permanent and con- 
"rolas scatterer in а given Zone of the almos 
phere: 
ibang а communications signal into said scatterer 
To inject sald signal into and to propagate sald signal 
within the given zone of the atmosphere; and 
ло detecting at least a portion of said injected signal. 


ling a scatterer within a given 
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36, А communications system as set forth in claim 15 
wherein said antenna is employed in a neardeld arrange- 

ST. A communications system as set forth in claim 36 

wee 

‘sid antenna comprising a Mills Cross antenna having © 
first and second sts ol perpendicular legs and 

‘one transmitting means comprises frst and sec- 

fond transmitters lor simultaneously naming 

лав in the sume phase relationship, each of said 

ensmiters being perpendicular to and spaced apart 
from a diferent ont of said legs. 

235. А communications system as set forth in claim 37 

“each of said antenna legs has a width of approximately 
twelve meters and а length of approximately nine. 
teen kilometers; 

said antenna has a horizontal radiating surface equal 1o 
‘one half wavelength and a mounting portion of one 
quarter wavelength; and 

sail fist and second tenemiters each being spared 
‘approximately 80 kilometers from the corresponding 
idge of said antenna and cach having а parabole 
‘ransmiting antena. 

39. A communications system as эн forth in claim 38 25 

wherein 

ld ionized cloud is located approximately 80 kiom- 
tens above the earth's surface, has а mean width o 
approximately 15 meters, a length of approximately 
60 meters and tapers in a cone shaped fashion from 
їз widest portion toa point at is greatest distance 
rom the eis surface, 

40. A communicating system as set forth in claim 15 

wienn 

Said another transmitting means transmits a communi- 
‘ations ала! having а frequency between а Tew 
‘egacycls to about 70 mezacyeles; and 

said transmitting means inelading a дате and aa 
antenna, said antenna being of the directional type 

ал. A communications system as set forth in claim 4 

wien 

‘aid antenna isa rhombic antenna. 

42. A communication system аз set forth in claim 40 

wherein: 

‘aid antenna fsa yagi antenna. 

{S.A commonications system аз set forth In elm 40 

wherein: 

aid directional antenna is positioned ao that the com- 
munications signal leaves the earth at an angle « OF 
approximately 10* and the angle of injection into 
Silt duct is approximately a. 

44. A communications system as set forth in claim 15 

wherein: 

Sid receiving means includes a receiver, said receiver 
being а double conversion supeheteradyne receiver 
having two oscillators and two IF stages and ате 
ceiving antenna. 

аз A communications system as set forth in claim 44 

wherein: 

aid receiving antenna boing a yagi antenna. 

A6. A communications system comprising 

means for generating and controling an ionized cloud 
inthe ionosphere, sid meam including one tan 
mitine means for simultaneously лат signals 
ina stable phase relationship 10 achieve focusing of 05 
the radio frequency generated by the transiting 
"suns, means for slaving the signals from sald ane 
miting means and antenna means (or (осш om 
эл4 accelerating ionospheric electrons with the elec” 
‘tromagnetic radiation signals from said transmitting 
means to produce ionizing collisions; 

another transiting. means for trans 
‘munications signal directed at said ionized cloud, 
aid cloud injecting said communications signal ito 
find propagating said communications signal within 18 
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14 
an ionospheric signal trapping waveguide duct en- 
circling the earth; 

means for generating and controlling a second ion 
loud within sid duct to extract at least portion of 
Said signal including means for producing signals to 
accelerate ionospheric electrons; and 

means for detecting at least а portion of the signal intet- 
‘cepted by said second cloud 

47. A communications system comprising 

‘moans for generating and controling an ionized cloud 
‘within а given zone of the ionosphere, sud means 
Including, 

‘one tansmitng means comprising first and second 
‘ansniters for simultaneously transmitting elec- 
tromagnetic radiation signals in the same phase 
relationship to achieve focusing of the radio 
frequency generated by the transmitting means, 

means for slaving the signals from said cans: 
millers, 

antenna means for focusing on and accelerating 
onospheri electrons with the signals from said 
iransmiting means 1o produce ionizing col- 
ions said means comprising an menm em. 
ployed in a near-field arrangement and being 
a Mills Cross antenna having re and second 
sels of perpendicular legs, each of said trans- 
milters being perpendicular and spaced apart 
from a diferent one of said sets of legs: 

another transmitting means including a transmiter and 
'a. directional antenna for transmitting a communica- 
fions signal having a frequency between а few mo 
yelas to about 70 megacyles and directed at said 
огей cloud, sald cloud injecting at least а portion 
‘of said communications signal into and propagatin 
Within ^am ionospheric signal trapping zone en- 
circling tne earth, said zone defined by а lower 
Boundary which is a function of the angle of in- 
jection of the signal into the zone and an upper shell- 
Tike refractive layer boundary which is a function of 
the frequency of said communications signal, said 
signal being periodically refracted at points along the 
"upper Фао refractive layer without any lower 
boundary reflections as it is propagated approxi- 
mately parallel to the earths surface; 

means for generating and controlling а second ionized 
loud within said Zone to extract at leas a portion 
of said communications signal including means for 
producing signals to accelerate ionospheric electrons; 
E 

mesas for receiving at least a portion of said communi- 
‘ations signal trapped wimln sald zone. 

48. А communications system as set forth in claim 47 

wherein: 

‘cach of said antenna legs has а width of approximately 
12 meters and a length of approximately 19 Kilo 
meter 

said antenna bas а horizontal radiating surface equal 
то one half wavelength and а mounting portion of 
fone quarter wavelength; and 

sald first and second transmitters each being spaced 
‘approximately 80 kilometers from the corresponding 
degs of said antenna and each having à parabolic 
transmitting antenn 

49. A communications sytem as set forth in chim 4$ 

where 

said ionized cloud is located approximately 80 kilo. 
‘meters above the earths surface, has a mean width of 
approximately 15 meters, a length of approximately 
D meters and tapers ia a cone-shaped fasion from 
its widest portion to а point at is greatest distance 
from the earth's surface. 

0. A communications system as set forth in claim 47 

wherein: 

said directional antenna s positioned so that the com- 
munications signal leaves the earth at an angle « of 
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approximately 10° and ihe angle of injection into 
sald zone is approximately a. 

51. А communications system as set forth in claim 47 

wherein: 

‘sald recelvng means includes a receiver, sad receiver 
being a double conversion superheterodyne receiver 
having two oscillators and two ТЕ stages and a f 
ceiving antenna. 

52. A communications system as set forth in claim 51 

wherein: 

‘ald receiving antenna being а yagi antenna. 

83. A communications system as set forth in claim 47 

wherein: 

said second cloud generating and controlling means 
Includes, 

fone. transmitting means comprising frst and 
second transmitters for simultaneously trans- 
‘iting electromagnetic radiation signals in the 
same phase relationship to achieve focusing of 
The radio frequency generated by the transmit- 
ting means, 

means for slaving the signals from said transmit- 


fon and accelerating 
ionospheric electrons with the signals Irom 
sald transmitting. means to produce ionizing 


employed in а near-field arrangement and being 
3 Mills Cross antenna having first and second 


зиз of perpendicular legs, each of said trans- 
ing perpendicular and spaced apart 
from а diferent one of said sets of legs. 
54. A communications system as set forta in claim 49 
wherein: 


said Mills Cross antennas each operate at a frequency 


16 
‘of approximately 50 megacycles and provide approxi- 
‘mately 26 negawatts of peak power and 260 kilowatts 
o average power. 
55. A communications system as set forth 
go Wherein: 
‘both said cloud generating and controlling means as 
"rell as said communications signal tramiting and 
receiving means are locata near tho earths surface. 
56. A communications system as set forth in claim 47 
ap wherein: 
ihe lower boundary of said zone is substantially 
bounded by the ionospheric bottom layer which is 
approximately 60 kilometers above the earths surface 
amd the upper boundary is substantially bounded by 
the ionospheric Fy layer, which is approximately 350 
kilometers above the earths surface. 
S7. A communications system as set forth in claim 36 
wherein: 
said antenna is an ellipsoidic antenna having a diameter 
‘of approximately 40 Kilometers. 
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[7] ABSTRACT 

А method for forming a cloud of artificial ionization 
above the earth by initially heating the resident plasma 
at a desired altitude with electromagnetic radiation 
having a frequency approximately the same as that of 
the ambient plasma, As the plasma frequency increases 
due to heating, the radiation frequency 1s also increased 
until the final maintenance frequency is attained. 


11 Claims, 1 Drawing Sheet 
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CREATION OF ARTIFICIAL IONIZATION 
CLOUDS ABOVE THE EARTH 


DESCRIPTION з 


1. Technical Field 

The present invention relates to а method for estab- 
lishing a patch or cloud of artificial ionization above the 
earth and more particularly, relates 10 а method of 
forming a cloud of artificial ionization by heating patu- 
rally occurring plasma with electromagnetic energy 
‘which is transmitted from the Earth's surface at а var 
able, increasing frequency, 

2 Background Act 

Certain communication and radar systems operate by 
“bouncing” transmitted and/or reflected signals off of 
naturaly-occurring layers of ionization in the iono- 
sphere. One known system using this technique is 
“over-the-horizon" (OTH) radar. By bouncing or re- 
ecting the signals off an ionized layer, the signals can 
actually travel "over-he-horizon", thereby substan- 
tially increasing the range of the system. 

However, while present OTH systems are capable of 
detecting objects at long range (e. strategie threats), 
‘they are not well suited for detecting “close-in” objects 
(ев. missiles at 1000 kilometers ог les). One problem 
lies ia the fact that as the beam angle of the radar is 
increased from the horizontal, the frequency of the 
beam must be lowered in order to achieve refraction at 
а more nearly normal incidence. As this frequency is 
Towered, the antenna system gain i reduced and the 
radar cross section decreases for small close-in object. 
‘These effects act to set a minimum range for the ОТН. 
system. 

Another major problem with present OTH systems is 35 
related to the low radar cross section of small targets at 
typical OTH operating frequencies. These objects hav- 
ing small cross-sections produce a weak return signal 
even when the object is within the range of the OTH 
radar since the OTH system is normally designed for 40 
objects having much larger cross-sections, eg. large 
aircraft. 

A still further problem encountered by present OTH 
radar is directly related to the unstable conditions in the 
ionosphere which widely vary depending on seasonal 
diurnal, and/or sunspot cycles Accordingly, the oper- 
ating frequency of present OTH radar systems has t0 be 
constantly adjusted to allow for the varying ionospheric 
conditions which may vary so much at times that the 
‘OTH system is rendered inoperable 

‘Several techniques have been proposed to overcome 
some of the shortfalls of present OTH radar systems. 
One known technique is disclosed in US. Pat. No. 
3.445.844 wherein a cloud of artificial ionization is 
formed above the earth to serve as a layer for redirect. 5 
ing communication signals. The cloud is formed by 
breakdown’, ie. creation of а high level Dux of free 
electrons (Le. plasma) at a desired altitude by focusing 
‘electromagnetic energy thereon to heat a localized re- 
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2 
reflection layer for OTH radar and like systems. How- 
ever, when а cloud is formed by breakdown as in the 
mentioned patent, the plasma frequency of the cloud 
‘quickly adjusts to the hating frequency and breakdown. 
йа initiated over the entire area of the cloud. By initiat- 
ing and forming the cloud with radiation having the 
same high frequency as that required for continued 
maintenance of the cloud once formed, a substantial 
amount of power is required, much of which В reflected 
‘oF passes through the cloud while it is being formed 
and, accordingly, is wasted 


BRIEF DESCRIPTION OF THE DRAWINGS 


The actual construction, operation, and apparent 
advantages of this invention will be better understood 
by referring to the drawings in which like numerals 
identify like parts and in whic: 

FIG. 1 isa simplified schematical view of system for 
forming a cloud of artificial ionization above the earth 
Tor bouncing signals over-hehorizon in accordance 
With the present invention; and 

FIG. 2 is а schematic illustration of s crosebeam. 
radiation transmission system for forming a cloud of 
artificial ionization in accordance with the present in- 


DISCLOSURE OF THE INVENTION 


The present invention provides a method for forming 
а patch or cloud of artificial ionization at an altitude 
above the earth wherein no substantial amounts of 
power are wasted in forming and maintaining the cloud. 

More specifically, the present invention provides а 
method wherein variable frequency heating is used to 
form a cloud of artificial ionization. This is accom- 
plished by initially heating the resident plasma at the 
Selected altitude by transmitting electromagnetic radis 
Чоп from the earth at an initial frequency which is ар. 
proximately the same frequency as the ambient plasma 
frequency. This radiation, being of the same frequency 
эз the plasma, will be efficiently absorbed with rela- 
tively lite being reflected from or passed through the 
ambient plasma. The radiation heats the plasma and 
Accelerates the free electrons in the plasma thereby 
increasing the plasma frequency 

"The Frequency of the plasma is monitored by radar or 
the like and, as И increases, the frequency of the radia- 
tion being transmitted also increases, preferably in a 
manner where the radiation frequency continues to 
substantially match the increasing plasma frequency 
‘The radiation frequency is continuously increased until 
the final maintenance frequency is attained, at which 
time, the transmission of electromagnetic radiation is 
continued at the final frequency to maintain the integ- 
тиу of the cloud. The final plasma frequency (ie. main 
tenance frequency) is selected so that it is always 
greater than the frequency of any signals (e.g. commu- 
ications, radar) that are expected 0 be “bounced” off 
the cloud once the cloud is used for its intended pur- 


gion or area, The electromagnetic energy heats and 60 pose 


Accelerate the electrons in the resident plasma to a de- 
gree such that their kinetic energy reaches the level 
fequired for the occurrence of ionizing collisions, Seat- 
tering Irom a cloud so formed takes place due to the 
discontinuity between this zone of enhanced ionization 65 
and the surrounding medium. 

A cloud formed in accordance with the method dis- 
closed in U.S. Pat. No. 3,445,844 will provide a good 


"To further conserve power and to reduce the power 
required for carrying ош this invention, the initial radia- 
tion is weakly focused so that only the center area of the 
plasma within the cloud are will undergo initial heating. 
The focus of the radiation is contracted as the radiation 
frequency is increased ший the entire cloud are is 
heated by the radiation. The radiation can be transmit 
ted by a single antenna system or by two spaced antenna 
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3 
systems positioned so that their beams intersect at said 
altitude to thereby form the cloud. 


DESCRIPTION OF THE PREFERRED 
EMBODIMENTS К 


Referring more particularly to the drawings, ЕТО. 1 
is a illustration of how the present invention В utilized 
‘with an over-he-horizon (OTH) radar system. A cloud. 
30 of artificial ionization is formed at an altitude above 
the surface of the earth 11 by transmitting electromag- 
netic energy 12 from an antenna system 13. An OTH 
radar system 14 transmits and receives signals 15 that 
эге reflected off cloud 10 to detect a target 16 that is 
“over-thechorizon" as will be understood in the art 

Tn accordance with the present invention, cloud 10 is 15 
formed by variable frequency heating. The degree of 
ionization in the ionosphere depends on the electron 
temperature of the average energy of the free electrons 
ie. plasma, at a particularly altitude. The electron ел: 
‘ergy can be increased by absorption of incident electro- 
magnetic radiation. This, in turn, increases the degree of 
ionization (ie. number of fre electrons end ions per 
unit volume). The higher the electron density of an 
ionized layer, the higher the frequency of radio or radar 
waves that can be reflected from that layer in communi- 25 
cations or radar applications. 

To raise the electron temperature efficiently, it is 
necessary to irradiate the ionosphere at or near the 
frequency of the plasma that is naturally present at the 
altitude of interest “Plasma frequency" is defined 
roughly as the highest frequency that will be reflected 
from a particular altitude in the ionosphere and this 
frequency will increase as the electron density in- 
creases. However, if the frequency of the incident adia- 
tion used to heat the plasma is much higher or lower 3 
than the plasma frequency a large portion of the radia. 
tion will not be absorbed but will be reflected or passed 
through the heating zone and will be wasted. 

In the present method, а target altitude at which 
cloud 10 is to be formed is selected and the frequency of 40 
the natural plasma is determined by tracking radar or 
the like. Heating is begun by transmitting electromag. 
netic radiation 12 from antenna system 13 at substan 
tially the same frequency as that of the plasma resident 
at the target altitude. Radiation 12 is absorbed ей. 
ciently by the plasma at the target altitude which in- 
crease the electron density thereof which, in turn, in- 
creases the frequency of the plasma frequency. As the 
plasma frequency increases, the frequency of radiation 
12 is increased 1o approximately match the increasing 
plasma frequency. By constantly tracking the increasing 
plasma frequency and adjusting the frequency of the 
heating radiation accordingly, almost эй, if not ай, of 
the power being used to heat the ionospheric electrons 
is absorbed efficiently into the plasma over the entire 55 
heating cycle. In this way, the electron density (degree 
‘of ionization) can be raised to the desired level without 
any substantial waste of power which otherwise would 
be considerable. 

їп the present method, the initial heating is carried 
out with the radiation 13 being broadly focused so that 
the central area within cloud 10 is being heated. As the 
plasma frequency within the smaller area is increased, 
the focused area of radiation 13 is contracted until the 
entire final area of cloud 10 is being heated by the radia. 6 
tion 13. This minimizes the initial heating power re- 
quirements and results in a further substantial reduction 
inthe overall power requirements for forming cloud 10. 
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The antenna system 13 required to transmit radiation 
32 in the present invention may be of any known con- 
struction having high direct inability capabilities; for 
example, a phased array, beam spread angle (O) type see 
U.S. Pat No. 345,844 and the "The MST RADAR at 
Poker Flat, Ak,” Radio Science, Vol. 15, No.2, March- 
‘April, 1980; pps. 213-223, both of which are incorpo: 
‘ated herein by reference. A phased array antenna gen- 
erating а steerable focused beam can be assembled at à 
single site or two phased array antenna systems 20, 21 
(FIG. 2) may be spaced from exch of other to generate 
Two coherent beams 23, 24 of radiation that cross each 
other at the selected altitude to form cloud 10a. 

‘The key beam geometric parameters of a two antenna 
system are shown in FIG. 2. The beam of radiation from 
each antenna is assumed to diverge in the azimuthal 
plane (b) and to be collimated in the elevational plane 
(a). This assumption is appropriate for a backscatter 
loud that must be inclined about 45 degrees from the 
horizontal. For forward scattering, with cloud 102 ei 
"her directly overhead or downrange from an antenna, 
the beam will diverge in both planes and "b" would be 
used for both antenna. The following relationships can 
be used to calculate the various parameters of the sys- 
tem of FIG. 2 


m 
wherein 
aclengih of side of antenna array in elevational 
plone 
Ape Wavelength of Radiation Frequency 
‘Actual distance from array to cloud 102. 
мк а 
wherein: 
b=leagth of side of antenna array in azimuthal plane 
Width of cloud 102 
m o 


S=distance between arrays. 

D= Depth of cloud 102. 

While the size and characteristics of a particular 
loud 10 will vary depending оп its application and 
actual conditions under which it i formed, the follow- 
ing example will serve to better illustrate the present 
invention. A cloud 10 (FIG. 1) is to formed at an alri- 
tude of 90 kilometers (km) and is to have a final area of 
1 square km or larger with a thickness of from 3 to 10 
meters. The resident plasma density at 90 km is typically 
(n the order of 10°/eubic em. A square, phased array 
antenna system 13 of 100 meters on a side, beams elec- 
tromagnetic radiation 12 (ie. power) at am initial or 
Starting frequency то initiate heating of the resident 
plasma, Antenna 13 is focused so that only the plasma at 
the center of cloud 10 will initially be heated, thereby 
requiring substantially less power than if the entire 1 
square km area of the cloud was originally heated, 

Since the plasma frequency of the ambient plasma is 
approximately 9 megahertz (МНО, about 70 MW of 
power will be required, As the plasma beats, the fre. 
{quency thereof increased and is tracked by groundbased 


4,999,637 


5 
radar. As the frequency of the plasma increases, the 
Frequency of radiation 12 is increased accordingly until 
a frequency of 15 MHz is reached. The power require- 
‘ment at this point will have dropped to approximately 
27 MW. s 
At rhis point, the focus of the antenna is contracted to 
cover a greater, if not all, of the area of cloud 10, and. 
radiation 12 (ie. heating) is now applied over the entire 
area. Due to the increased heating area, the power re- 
quirement is temporarily increased to approximately 33 
MW but will quickly decrease as the radiation fre- 
quency continues to increase until the final maintenance 
Frequency of 300 MH; is reached. The power require- 
ment for the final maintenance frequency is approxi 
mately 7 MW and final electron or plasma density will 
be about 107/cubic em. 
"The integrity of cloud 10 will be maintained as long 
as radiation 12 is transmitted thereto at the final mainte. 
nance frequency. The final maintenance frequency for 
any particular cloud is interrelated to the frequency ог 
the radar or other communication signal which is t0 be 
bounced off that cloud. That js, it is generally prefera 
bly to have the plasma frequency of the cloud substan- 
tially higher than the radar frequency. This will ensure 
a high degree of reflection for the radar. Also, irregular- 
ities in the plasma density may form in the cloud. These 
"wil commonly be spaced about one heater wavelength 
apart. This spacing should be relatively small compared 
19 а radar wavelength to avoid excessive scattering of у, 
the radar signal in undesirable directions. 
‘What в claimed is: 
1. А method of forming а cloud of artificial ionization 
at an altitude above the earth, sid method comprising: 
initiating heating of the resident plasma at said alti- s 
tude by transmitting electromagnetic radiation 
from the earth to said altitude at an initial fre- 
quency which is approximately the same as the 
origina frequency of said resident plasma; and 

increasing said frequency of said electromagnetic 
radiation as said frequency of said resident plasma. 
increases, until a final maintenance frequency is 
attained, said maintenance frequency being ог 
above the plasma frequency necessary to provide а 
plasma having an electron density capable of re. 4% 
Fecting communication or like signals which come 
into contact with said plasma. 
2. The method of claim 1 including: 
‘efocusing said electromagnetic radiation so only the 
"enter area of sid cloud is initially heated; and 

contracting the focus of sid electromagnetic radia- 
tion as the frequency of said radiation is adjusted 
until the entire area of said cloud is heated 

з. The method of claim 1 wherein said electromag- 
netic radiation is transmitted by a single antenna system. 55 


PI 
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4, The method of claim 1 wherein said electromag- 
netic radiation is transmitted by two antenna systems, 
each spaced from the other, and inclined whereby the 
beams of said electromagnetic radiation transmitted 
from said systems will intersect each other at said 
tude. 
5. A variable frequency heating method for forming а 
cloud of artificial ionization at am altitude above the 
earth, said method comprising: 
transmitting electromagnetic radiation form the earth 
то said altitude at an initial frequency which is 
approximately the same as the original frequency. 
of the plasma naturally present at said altitude; 

focusing said electromagnetic radiation to heat said 
plasma to thereby accelerate the free electrons 
therein thereby increasing the frequency of said 
plasma; 
monitoring the frequency of said plasma as it in- 
increasing the frequency of said electromagnetic radi- 
ation as said frequency of said plasma increases; 

continuing to increase said frequency of said electro- 
magnetic radiation until а final desired maintenance 
frequency is attained; said final desired frequency 
being ator above the plasma frequency necessary 
то provide a plasma having an electron density 
capable of reflecting communication signals or the 
like which come into contact with said plasma; 

and continuing to transmit said electromagnetic radi- 
ation at said final frequency to maintain the integ- 
шу of said cloud. 

6. The method of claim 5 wherein said final frequency 
is greater than the frequency of any communication 
and/or radar signals expected to be reflected by said 
cloud. 

7. The method of claim 6 wherein said electromag- 
netic radiation is initially focused whereby only the 
‘center area of said plasma is initially heated. 

8. The method of claim 7 including 

‘contracting the focus of said electromagnetic radia- 

tion as the said frequency of said radiation is in- 
creased whereby the entire area of said cloud is 
heated. 

э. The method of claim 8 wherein said frequency of 
said electromagnetic radiation is increased to approxi 
mately match said increasing frequency of said plasma, 

10. The method of claim 9 wherein said electromag- 
netic radiation is transmitted by a single antenna system. 

11. The method of claim 9 wherein said electromag: 
netic radiation is transmitted by two antenna systems, 
each spaced from the other, and inclined whereby the 
beams of said electromagnetic radiation transmitted 
from said systems will intersect each other at said alti- 
tude. 
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Magnetromapparata 
d PP Hans Coler Mag Power 


A solid-state magnetic generator was invented by Captain 
Hans Coler of Germany and a 10 watt example first shown 
in 1925. It involved magnets to generate electricity and 
‘employed a small battery but no other source of input power 
other than what he called space energy of Natu 
invisible world 


It was denied patent protection by the German Patent Office 
as being a perpetual motion device. For a time it was 
ignored, and the records relating to it were buried in hidden 
possibly because the scientists who had to pass 
judgement could not understand the physical reason why the 
invention actually worked. 


Later, a 70 Watt prototype was built, and a company formed: 
Coler Gmbh. Later a 5 kilowatt devices was built which 
allegedly powered Coler's house and laboratory for three 
years. 


Official interest was shown by heads of the 
who felt an investigation was necessary, and an of 
report was produced. A highly secret Nazi effort apparently 
had the goal of using his invention to recharge submarine. 
batteries, without the need for the sub to surface, Experts 
‘examined the device and could find no fraud. It was judged 
Coler was an honest experimenter, but no expert opinion was 
forth coming as to how the unit operated. It was put under 
Official Secrecy after its operation had been verified by 
Government scientists. (Reference: articles entitled Perpetual 


Commotion and Hans Coler on http;//magneticpowerinc.com ators eae 

) Em) 
ny tne ty 

We don't know of anyone who has been able to successfully | бели ee ul 


replicate this technology into a practical device. 
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Official Website 


None, as the inventor died long ago, and no one entity is contin 
that we know of. 


the company work as its legal successor, 


How it Works 


= THE INVENTION OF 
HANS COLER, 
RELATING TO AN 
ALLEGED NEW 
SOURCE OF POWER. 
Part 1 


a 


(http://www geocities.com/CapitolHill/3752/hcoler] htm) 

Part 2 (http://www geocities com/CapitolHill/3752/hcoler2-htm) 

Part 3 (http://www geocities com/CapitolHill/3752/hcoler3-htm) 

Hans Coler (http://rimstar.org/sdenergy/coler/index-htm) (Same as above but all in one рі 
Harold Aspden, Lecture 7 The Coler Report - Why it Works 
(http;//www.energyscience.org.uk/le/1e07.htm) - 1997. 


The Magnetstromapparat 


The Magnetstromapparat consisted of six permanent magnets wound so that the circuit includes the magnet 
itself as well as the windings. These six magnet-coils are arranged in a hexagon and connected in a circuit that 
includes two small condensers, a switch and a pair of solenoid coils, one sliding inside the other. To operate 
the device, the switch is left open, the magnets are moved slightly apart, and the sliding coils set into various 
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positions. After ће appropriate adjustments, at a critical separation of the magnets, an indicator appears on the 
voltmeter. The switch is then closed and the adjustments continue. Tension builds to a maximum and should 
then remain indefinitely. The greatest tension obtained was stated to be 12 volts. 


ed 
| 


e 


NUIT 


SERES 


‘The Stromerzeuger 


‘The apparatus consists of three principle circuits which are inter- wound and intercoupled (verkoppelt) in a 
peculiar way. Some of these are divided again into single subsidiary circuits which evidently have all to be 
brought into resonance with one another. 


‘The principle circuits (called the anchor) in which the energy gain probably occurs, consists of metal plates 
between which transformer coils are connected, the whole being connected to one large plate coil 
(Plattenspule). 


On each of the single windings on this is coupled a large flat coil (Flachspule) (called field) 
These flat coils are interwoven in two groups, these groups represent the turns of a transformer. 


This couples, on one hand on the flat coils of the other group (as secondary coils), and on the other hand on 
the anchor-plate coil, which is placed between them. 


The third electrically independent circuit (called the directing circuit) (Steuerkreis) regulates this transference. 
‘This basic diagram shows the conditions necessary for self-interruption, 


In consequence of this arrangement, different types of current are created in different conductors (pulsed direct 
current, alternating current, etc.) 


‘The transformer coils, connected between the anchor plates, are connected in a peculiar way through thin 

permanent magnet rods. Their main object seems to be to pre-magnetize the transformer cores, itis, however, 

very probable that they are also connected with the Barckhausen effect 

(http://www physics шсіа edu/demoweb/demomanual/electricity_and_magnetism/magnetostatics/barkhausen_effect html) 
„also shown by JLN Labs (hitp://inaudin.free.fr/spgen/barkhausen htm) 


1. The basic principle is that 
an electron is to be regarded. t s 


s s 
not only as a negatively M йй! r ES 
charged particle but also as a ттт 

South magnetic pole. L 


The basic element is that of an 
open secondary circuit, capacity loaded, inductively coupled to a primary circuit. The novel feature is that the 
capacities are connected to the secondary core through permanent magnets, as shown. 


It is claimed that, on switching on the primary circuit, "separation of charges" takes place, іе МІ becomes + 
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vely charged and M2 - vely charged, and that these charges are "magn 
owing to the presence of the magnets. 


ically polorised" when they formed, 


On switching off the primary „ж 
сапта "evening оне 
flows in the secondery, but 

es D 


the magnets "do not exert a 
polarising effect on this Jj 
reversal" 


2. Two of these basic 
elements are now placed 
together making a double 
em or stage with the 
plates close together in parallel planes as shown: 


‘The secondary windings are both exactly equal and wound in a direction such that on switching on the primary 
coil the electrons in the secondary coil flow from P1 to P2 and FI to F2. 


Itis then stated that system F1 - F2 merely has an inducing effect, and the useful current comes into existence 
in the system P1 -P2. 


3. A single stage cannot be effective but two stages connected so that the numbers of effective North and 
South poles are equal will provide a basic working arrangement, 


More double stages can then be added to provide higher outputs, 


4. It is then stated that as well as the normal electrons flowing from the battery and induction when the circuit 
is opened or closed "space electrons" flow from "repelling spa ‘attracting spaces" between the plates. 


Pictures 


= Eine unglaubliche Geschichte um Politik, alte Kaiserszeiten und deutsche Fluggeriite von Hans 
Coler in Peenemünde (http://www.borderlands.de/net_pdf/NET0707S411 pdf) - This photograph is 
reportedly (Robert Nelson)of a successfully Magnetstrom-Apparat replication made by 
Hathaway and presented to the Free Energy Conference in the 80's. The output was only SOmW (fifty 
milli watts). -- Mark Snoswell 


Videos 
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(546 Minutes) Steven Mark solid state generator 


* This device is a variant and the successor to the "Magnetstromapparat" and the "Stromerzeuge 
Magnet Current Apparatus / Electricity Generator; see the Coler Report). It is NOT dependent on earths 
magnetic field, can operate everywhere, without fuel and without moving parts. As the magnetic field is 
rotating in itself, the power can be increased considerably by increasing the "rotating" frequency and. 
when we will be able to use superconductors at room temperature. (YouTube 
http://www youtube.com/watch? v=pyLuQOKOVXQ) ; July 19, 2008) 


(6.41 Minutes) Hans Coler Experiments 


= Hans Coler claims the electron is a south pole. Physics teaches us the electron is a small magnet 
containing a north and south pole. Some test on the Hans Coler claim. (YouTube 
(http;//www.youtube.com/watch?'v-gll. gsz-Tec) ; July 06, 2007) 
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(2.52 Minutes) Hans Coler Experiments 2 
(YouTube (hutp://www.youtube.com/watch?v=0qBCHjai70s) ; July 06, 2007) 


History 


‘The "Magnetstromapparat" was developed by Captain Hans Coler and Fritz Von Unruh early in 1933, and they 
were later assisted by Franz Haid of Siemens-Schukert, who built himself a model that worked in December 
1933. Coler stated that the strength of the magnets did not decrease during use of the apparatus; and suggested 
that he was tapping а new sort of energy hitherto unknown. -- "Raumenergie" (Space-Energy). 


In 1933 Coler and von Unruh made up a slightly larger model with an output of 70 watts. This was 
demonstrated to Dr. F. Modersohn, who obtained from Schumann and Kloss confirmation of their tests in 
1926. Modershon then consented to back the invention, and formed а company (Coler G.m.b.h. to continue 
the development. 


Modersohn's connection with Rhein- metall Borsig, and hence with the official Hermann Goering combine 
Company a larger version with an output of six 
kilowatts. He claimed it powered his house and laboratory for three years. This led in 1943 to support by the 
German Navy. A highly secret Nazi effort apparently had the goal of using his invention to recharge 
submarine batteries, without the need for the sub to surface, 


gave him an advantage in this. Coler then in 1937 built for the 


Patents 


= Magnetic Power, Inc Solid State Electric Generator (http://magneticpowerine.com/patent html) - US 
2006/0163971 July 27th 2006 
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Hans Coler Magnetic Power Apparatus - The "magnetromapparata’ was invented in 
1933 primarily by Captain Hans Coler of Germany. The device required no apparent. 
outside power sources to function. It involved magnets to generate electricity without 
any source of input power other than the space energy of Nature's quantum invisible 
world. (PESWiki; Nov. 2, 2008) 


= Hans Coler - Why We May Never Have Needed Nuclear Power 
(http://www.renewableenergyworld.com/rea/partner/story ?id52006) - A well-supported effort to 
follow up the British Report, that concluded the Coler work was real, might have prevented the 
launching of the nuclear power industry and its inevitable link to nuclear weapons programs disguised 
as power plant development. The current examples are, of course, Iran and North Korea. (Renewable 
Energy World; March 28, 2008) 
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(Energy21) 
= The Free Energy Machines of Captain Hans Coler (http://www angelfire.com/akS/energy2l/coler2 htm) 
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(http://www cheniere.org/techpapers/emenergy pdf) - 10-page PDF. (Cheniere.org) 

* Hans Coler — His remarkable inventions open a path to generating electricity without fossil fuels or 
nuclear power (http://www magneticpowerinc.com/6kwGenerator html) (MagneticPowerInc.com) 

= Overunity Forum (http://www overunity.com/index.php ?topic=4022.0;topicseen) (Overunity.com) 

= Rex Research Hans Coler (http://www texresearch.com/coler/colerb htm) (RexResearch.com) 

= ZP Energy - Hans Coler ~ His remarkable inventions open a path to generating electricity without fossil 
fuels or nuclear power (http://www zpenergy.com/modules php ?name=Newséfile=article&sid=2828) 
(ZPEnergy.com) 

= Robert A. Nelson's Report 
(http://www zamanday olculuk.com/cetinbal/HTMLdosyall/HansColerFreeEnergy htm) - Han's Coler's 
"Free Energy" Generators - 1999 

= Patrick J Kelley - Motionless Pulsed Systems Chapter 3 Free Energy Systems (http://www fre 
info.co.uk/Chapter3 pf) (Free-Energy-Info.co.uk) 

= Patrick J Kelley - Passive Systems Chapter 9 Fi 
info.co.uk/Chapter9 pdf) (Free-Energy-Info.co.uk) 

= Zero Point Energy (hitp://thefraserdomain.typepad.com/energy/2005/06/zer0_point_ener html) 

= Magnetic Power - Perpetual Commotion (http://www magneticpowerine.com/perpetual html) - Updated 
Sept. 2008. (MagneticPowerlnc.com) 

= The inventions of captain hans coler (http://blog, 360 yahoo.com/blog- 
oo VnzrU3eqXHKSdB2TQ j3eMn.tCeQ--?eq=1&p=4886) (Yahoo 360) 
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One such device, the so-called Karl Schappeller Device, bears close 
scrutiny, since it bears resemblances to another device found by Nick 
Cook and described in his book Hunt for Zero Point. This odd device is 
described by Henry Stevens as follows: 


The Schappeller device is really composed of two separate units, the 
rotor and the stator. The stator is constructed as follows: its surface is 
round or ball-shaped, being composed of two half-shells of steel. These 
half-shells contain the internal structure and are air tight. Attached at 
each "pole" of each half-shell is an iron bar magnet, most of whose 
structure is internal. This means that the bulk of the magnet is inside the 
steel ball, one opposite the other. There is a space between the two bar 
magnets at the very center of the sphere. 


Insulation, a ceramic material, is placed on the inside of the steel ball 
leaving a hollow central area. Within this hollow area and around the 
space between the magnets are wound two internal coils. These originate 
at the bar magnet poles and each terminate at the center of the sphere 
with a connection leading out of the sphere to the rotor. These coils are 
composed of a hollow copper tube filled with a special and secret 
substance called the "electret". Upon leaving the sphere the electret filled 
copper tubes are replaced by conventional copper wire. 


While Coler's Magnetstromapparat did not give the Kriegsmarine а 
gravitic "free energy" battery for their U-boats, the SS Technical Branch 
E-IV took the design and turned it into a Konverter for the Haunebu 
series of disc aircraft which was incorporated along with several Van de 
Graaf band generators and a Marconi Dynamo filled with mercury, all of 
which enabled the craft to reduce mass and produce power for the 
electromagnetic-gravitic Thule Tachyonator 7 Triebwerk. 


Construction Detail of the Schappeller Sphere 


chappeller Coil, or Device 


Basically it consists of a pair of coils wound on to a hollow ceramic form, 
shaped spherically and contained in an iron sphere. The colls are of 
copper tubing packed with a permanent electret material. This constitutes 
the dynomagnetic generator. 


To convert the energy into mechanical energy, a rotor is used, also made 
from copper tube packed with electret. The sphere functions only after 
the electret material is polarized. 


Because of the terminology in the Schappeller theory, it is naturally 
difficult to follow, that is, apart from the strangeness of the concepts. 
fter several readings, one might conclude that "glowing magnetism" or 
ether precipitation starts if the electric and/or the magnetic fields reach 
enormous values at a given point. It seems that this is the function of the 
stator device outlined above. 


The arrangement of the fields must be such that A REDUCTION IN THE 
DENSITY of the ether occurs which continues under its OWN INERTIA, 


The resultant compression then causes the production of energy which 
appears as (radiaton and) magnetism. By this process it would seem that 
ап oscillatory state is set up. This may be so and the FREQUENCY 
RELATED to the size of the glowing core. 


One might expect some sort of longitudinal ether wave to be set up which 
would be entirely different to the transverse waves of electromagnetic 
radiation. The wave would cause variations in the ether density which 
would mean that matter would tend to occupy regions of maximum 
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density in the wave and that the velocity of light would vary slightly 
between maxima and minima. 


In the case of the earth, the Van Allen belts could be taken as an 
indication of such gravity waves, and for the sun, the obvious fact that 
the planets occupy orbits that are HARMONICALLY RELATED. 


In both cases a standing wave is indicated. (see Pawlicki in "How to Build 
a Flying Saucer") It might be worthwhile research to look for variations in 
the velocity of light in the Van Allen belts 


Lodge deals with the problem of inertia by attributing the property to the 
ether itself. Matter, he claims, has no inertia as such, but acquires an 
induction as it moves through the space fabric, or more correctly, the 
space fabric moves THROUGH IT. 


The induction constitutes a change of energy seen as kinetic energy, and 
the state of motion lasts as long as the induction lasts. 


The theory also asserts that the ether itself has an enormous inertia and 
is IN A PREFERRED STATE OF REST. Small movements give rise to big 
effects, for example as in gravitational fields. However, cellular vortices 
which circulate at the speed of light might be extended to larger fluxes. 
The conclusion to this is that matter accelerated by force fields cannot 
exceed the speed of light and the approach to it would be exponential. 
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Abstract 


Experiments with a replica of the famous Coler "Magnetstromapparat" (magnetic current apparatus) were conducted 
The replica was built at the same institute at the Technical University of Berlin where the original was tested by Prof. 
Kloss n 1925. The details of the setup will be presented in this paper. The investigation of the Coler device was done 
with modem methods. The output was measured with a digital multi meter (DMM) and a digital storage oscilloscope 
(DSO). The results of the measurements will be presented. Did Coler convert vacuum fluctuations via magnetic, 
“есше and acoustic resonance into electricity? There is a strong connection between magnetism and quantum field 
radiation energy. The magnetic moment of the electron is in рап an energy exchange with the radiation field. The 
‘energy output of the Coler apparatus is measured. Furthermore the dynamics of the ferromagnetic magnets that Coler. 
reported as the working principle of his device was investigated with magnetic force microscopy (MFM) and the 
spectroscopy mode of an atomic fore microscope (AFM), The magnetic and acoustic resonance was investigated 
with magnet force microscopy (МЕМ). The connection between ZPE and magnetism will be discussed as well as 
the perspective of using magnetic systems as a means to convert vacuum fluctuations into usable electricity 


© 2011 Published by Elsevier B.V. Selection andlor peer-review under responsibility of Institute for Advanced 
studies in Space, Propulsion and Energy Sciences 
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1. Introduction. 


This article will explore a new type of electrical generator which was invented by Hans Coler, First 
the history and the general description of the device will be given. The historical part will also mention 
the early tests of the device by the well known German Professors Schumann and Kloss, which are the 
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‘main reason why this invention is not forgotten, Another important historical fact is the investigation or 
the device by the British Intelligence Objectives Sub-Committee (B.LO.S. and the confidential, later 
disclosed, positive report of this agency. The investigation was conducted by Hurst and Sandberg. Hans 
Coler was contracted in 1947 to rebuild his magnetic current apparatus. This work will present the 
technical design of a replica of such a Coler device and measurements on that replica. The replica was 
built by students of the Technical University of Berlin in 1998 and 1999 under the supervision of Dipl. 
Ing. Andreas Manthey. The construction of the Coler device was part of a course in interdisciplinary 
innovation learning. The student group took up the Coler device because there is a rich source of 
Technical information on the device and another important reason was that the original device was 
positively tested at the same institute in 1926, An investigation lo retrieve the original documents in the 
archives of the Technical University revealed that the documents were а toll taken by a British firebomb 
during a air raid on Berlin in 1943, Since Coler also presented some theoretical hints on the working 
principle of his device, this work will also deal with the fundamental properties of magnetism and the 
Feasibility of using electrical and magnetic resonances of ferromagnetic magnets to constructa generator. 
This article will also present an experimental technique that allows testing Coler statements on 
magnetism. The work on magnetism is still ongoing. This work on the Coler generator was taken up 
because of the credible witnesses for a proof of principle for a device that works with permanent magnets 
and no other input power, Since the magnetism of the electron can be explained as a relativistic quantum 
effect with corrections due to the exchange of energy with the zero-point energy quantum fluctuations and 
permanent magnetism is today seen as a collective electron phenomenon, Coler seems to be good starting 
point for practically testing the possibility of using magnetism to convert ZPE into useable electric 
energy. This connection will be laid out in more detail in a later рап of this paper 

‘A major part of the work presented here is the investigation into the nature of magnetism with 
‘modern methods such as magnetic force microscopy (MFM) and the origin of magnetism [1]. Permanent 
magnets are today understood as a collective phenomenon of the electron spin and the magnetic moments 
of the electrons involved [2]. The magnetic moment of the electron is а quantum field phenomenon [3] 

In order to unveil the Working mechanism of the Coler generator wo approaches are combined in 
this paper. On the one hand it was tried to replicate Coler's magnetic current apparatus and to conduct 
modern measurements on the replica. In addition another avenue was followed to single out the working 
principle with modern methods to find the resonance between ferromagnetism and electrical oscillations 
that Coler gives as a reason for output energy of his device. 


2, The Coler Generator. 


Hans Coler was the inventor of two devices by which electrical energy may be derived without a 
chemical or mechanical source of power. The devices are called the "Magnetstromapparat" (magnetic 
current apparatus) and the "Stromerzeuger". The "Mapnetstromapparat" was developed by Coler and von 
Unruh early in 1933. With this device, consisting only of permanent magnets, copper coils, and 
condensers in a static arrangement he showed that he could obtain a tension of 450 mV for a period of 
some hours. This device consists of six permanent magnets wound in a special way so that the cireuit 
includes the magnet itself as well as the winding. These six magnet-coil combinations are arranged in a 
hexagon and connected in a circuit which includes two small condensers, a switch, and a pair of solenoid 
coils, one sliding inside the other [4] 

"The "Stromerzeuger" consists of an arrangement of magnets, flat coils, and copper plates, with a 
primary circuit energized by a small battery. Coler and von Unruh made up a slightly larger model with 
ап output of 70 watts. This was demonstrated to Dr. F. Modersohn, who obtained from Prof. Schumann 
and Prof. Kloss confirmation of their tests in 1926. The device was seen by the professors Schumann 
(Munich), Bragstad (Trondheim) and Knudsen (Copenhagen). Reports by Prof. Kloss (Technical 
University Berlin) and Prof. Schumann (Technical University Munich) are credential evidence that the 
device was real and worked. Prof. Schumann is still widely known for the discovery of the Schumann 


Resonances in the earth atmosphere. Coler then in 1937 built a larger version wi 
kilowatts, 

Since an official interest was taken in his inventions by the German Admiralty the British 
intelligence started an investigation, although normally it would be considered that such a claim could 
only be fraudulent. Coler was visited and interrogated. He proved to be co-operative and willing to 
disclose all details of his devices. He built a "Magnetstromapparat” in 1947 using material supplied to 
him by the British intelligence (Ministry of Supply), and working only in their presence. The greatest 
tension obtained with this "Magnetstromapparat” was stated to be 12 volis. 

Coler had no complete scientific explanation for the Working of his device. He stated that his 
researches into the nature of magnetism had lead him to conclude that ferromagnetism was an oscillating 
phenomenon, of a frequency of about 180 kilohertz. This oscillation took place in the magnetic circuit of 
the apparatus, and induced in the electrical circuit oscillations the frequency which of course depended on 
the values of the components used. These two phenomena interacted, and gradually built up the tension. 
Coler stated that the strength of the magnets did not decrease during use of the apparatus; and suggested 
that he was tapping into а new sort of energy hitherto unknown -"Raumenergie" (Space-energy). 


an output of six 


3, Technical details of the Coler replica used in this work 


‘The Coler generator consists of six permanent magnets with coils wound around it and connected to 
it in a special way. The electric circuit therefore includes the magnets as well as the windings, The six 
magnet-coil combinations are arranged in a hexagon and connected as shown in Figure 1 


The circuit includes two small capacitors, a switch, and a pair of air coupled solenoids (1.1 and L2) 
‘one sliding inside the other. The values of the capacitors were 4.7 nF each. The Coler replica used in this 
work is shown in Figure 2. 


Figure 2. Color replies used im this о. 


One of the important uncertainties of the Coler generator are the material of the magnets and the 
construction and binding of the сой on the magnets. Some features seam to be schematic other not. И is 
unclear if the coils should be wound over most part of the magnets as in Figure | or only on the edges. 
The student team decided to wind a homogeneous coil that is soldered and bind as described in the British 
intelligence report, аз seen in Figure 3. The Magnets were especially manufactured for the original TUB 
project by IBS Magnet in Berlin. The length of the magnets is 100 mm and the average remanent 
‘magnetisation is 200 mT. The magnets were cut and turned to a length of 100mm and a diameter of 15 
mm out ofa special pure iron. After machining the iron rods were magnetized by IBS Magnets. 


Figure 3. Closeup ol he magnet hexagon. 


The stepper motors seen in Figure 2. are part of the original concept design of the Coler replica. It 
was planned in 1998 at the TUB to let a computer program find the optimal position of the magnets 
‘automatically. The computer and the program could not be retrieved. Electrical and magnetic properties 
‘of the permanent magnets and coils used in these experiments are shown in Table 1. Numbers correspond 
1o numbers of the magnets-coil combinations in Figure 1 


Table 1 Electa and magnetic properties of the permanent geb cd combinations. 


Magen EES риле apoE 
1 mm N: 200.5: 180 mT 
2 озна N: 180,8: 180 a 
4 omowa N: 200, $: 180 mT 
з 0345 (0001) N: 200,5: 200 iT 
В оао N: 180, S: 200 mT 


4, Investigation OF Magnetic And Electric Properties In The Coler “Magnetstromapparat” 


In the report of the British intelligence the following normal start up procedure for the Coler 
apparatus is given. Before the device is used, it is kept in the zero position for some time. In this position 
the switch is open and every magnet is touching the next one. To bring the device into operation, the 
‘witch remains open, the magnets are moved slightly apart, and the sliding solenoids are set into various 
positions, with a pause of several minutes between adjustments. The magnets are then separated still 
further, and the sliding solenoids are moved again. This process is repeated until at a critical separation of 
the magnets a reaction in form of a higher voltage is seen on the voltmeter. The switch is than closed, and 
the procedure is continued more slowly. The tension is then suppose to build up lo a maximum where it 

А maximum voltage of 133 mV was observed. In the closed position the output voltage was 0.012 
шу ac and below 0,00 mV dc. In most positions of the magnets the output voltage was 2-3 mV ae and dc. 
Ina few cases the voltage went up for some minutes to 15 mV, 20 mV, and 46 mV ac with 6 mV DC. In 
‘one case the voltage remained for about 5 minutes at 133 mV. An overview of exceptional high output 
voltages is given in Table 2 


тше бшш Volage АС Ouija Vilage DC 
pem me mm 
nal eaput 232v av 
33 ain iV 
3 min pe этү 


The exceptionally high output voltages did not last long enough to close the switch and to go on with 
the next run up stage. The magnetic field strength at the lime of the highest output voltage 
Table 3. 


is shown in 


Table 3 Magnete field strength 


‘The output voltage was measured with a Fluke 189 true RMS multi meter and recorded with digital 
store oscilloscope 080-5200А from Voltkraft. The digitization rate was 250MS/s at а 9 bit resolution. 
The results of the measurements with the Fluke DMM are shown in Table 2, The recording for the 46 mV 
case is shown in Figure 4. 
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5, Magnetism and QED 


The ma 


elie moment jı, of the electron is given by 
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їп equation (1) g, is the gyromagnetic ratio, e is the elementary charge, s the spin quantum number. 
and m the mass ofthe electron. In the classical case р is expected to be 1 
The experimental value for g given by Dehmelt [5] is 2.02319304376(8) 
її is one of the most important achievements of the relativistic quantum mechanics that the Dirac 
‘equation for an electron in an external field produces almost the right magnetic moment of the electron. 
The expertis not surprised by this as the magnetic field can be seen as a relativistic effect of the electric 
Field [6]. The Dirac equation results with а g, of 2. The difference of the experimental value to р. is called 
2. The difference can be calculated to a high precision with QED. This process is called radiation 
correction, as the difference g-2 is the result of energy exchange with the vacuum fluctuations, also called 


radiation field or zero point energy. Schwinger was the first one to show that the magnetic moment can be 
calculated from QED [7]. His result for g-2 is ойт, with a being the fine structure constant. Luttinger 
showed a simpler way to arrive to this result [8]. Masperi gives а more qualitative and understandable 
explanation [9]. These calculations have been experimentally verified for example by the single electron 
experiment of Dehmelt [S]. 

The modern view of the magnetic moment of the electron is that it can be calculated from quantum 
field theory. The magnetic moment of the electron is partly connected with the vacuum fluctuation 
because the g-2 part is caused by interaction with the radiation field. Permanent or remanent magnetism is 
today seen as a collective phenomenon of single electron magnetic moments [2] It is therefore justified to 
investigate permanent magnetism as a means to converts vacuum state energy, into other forms of energy. 
ice, electricity. Puthoff and Cole [10] have shown that in principle this energy can be extracted from the 
vacuum. Coler might have found a mechanism that converts zero point energy into usable electricity. He 
points out that he uses a special resonance of magnetic and electrical vibrations in ferromagnetic material, 
especially iron, Since ferromagnetism is a collective effect, it ean be seen as a self organized dissipative 
structure. This holds especially for the ferromagnetic resonance. Therefore ferromagnetic materials 
combine fundamentally vacuum fluctuations and dissipative structures. The self structuring process of the 
electrons in ferromagnetic material could be a way to cohere vacuum fluctuations. This would make 
ferromagnetic materials ideal candidates to fulfill the requirements laid out by King [11] for processes 
that extract energy from the vacuum state. In Order to Verify the connection between Coler magnetic 
current apparatus, magnetism and energy extraction from the quantum vacuum field it is planned to use 
‘Casimir force measurements [12]. 

In onder to understand Coler's device and to engineer technology from it, a better understanding of 
the dynamics of ferromagnetism is needed. Research in magnetic nano-structures, ferrofluids, single spin 
magnetic resonance force microscopy and magnetic semiconductors promise to lead to these needed new 
insights 


6. Test of Coler’S Theory of Ferromagnetism with Magnetic Force Microscopy (afm) 


Coler's suggestion that ferromagnetism is a fluctuation phenomenon with a frequency around 180 
KHz was studied using magnetic force microscopy. In order to achieve this; ап ANFATEC standard AFM 
was equipped with chromium-cobalt coated silicon cantilevers. With this method very small variations in 
the magnetic properties can be detected. The method is suitable to study changes in the magnets. 
Experimental method and data will he presented in this section 


6.1. Magnetic Force Micrascopy 


Magnetic force microscopy (MFM) is a special mode of atomic force microscopy (AFM). In МЕМ a 
ferromagnetic tip is scanned at а certain constant height of several ten nanometres above the surface. This 
‘mode is also called fly mode, In Пу mode first the line is scanned in AFM dynamic mode and then the 
same line is scanned at a height of several ten nanometers above the topography just measured in the 
AFM mode. AL that height there is no atomic force between the tip and the surface but the strength and 
orientation of the magnetic field of the surface can still create a force on the ferromagnetic tip. Figure 5 
(а) shows the working principle of an AFM. A thin silicon cantilever is scanned line by line over a sample 
surface, The nm resolution for the scan is achieved with a piezo actuator. The piezo actuator ean be 
positioned in 3 dimensions (xyz) with medium voltage. The force on the tip and therefore on the 
cantilever is measured with a laser beam that is reflected on the back of the cantilever and a segmented 
photodiode. If a force is supplied to the cantilever, the cantilever bends, which lead to a shift of the 
position of the laser beam on the photodiode. If the image is acquired with the tip touching the surface it 
is called contact mode AFM, If the cantilever is vibrated with tip just above the surface and the force is 
measured as a change in amplitude or phase shift between driving frequency and photodiode signal it is 


called dynamic mode AFM. For MFM the AFM is usually used in dynamic mode. Figure 5 (b) shows the 
MEM imaging with the fly mode. Figure 5 (a) shows the working principle of an AFM which is used in 
MEM lo record the surface topology and Figure 5 (b) shows the working principle of the MFM mode or 
am AFM which is used for imaging the magnetic properties of the sample. To sean the magnetic 
properties the cantilever and tip are coated with а Cr-Co layer. 


в 


Figure 5 (a) Working principle ofan AFM, and (b) of the MEM mode 


The AFM used for the here presented work is shown in Figure 6. 


Fig 6 The momie frc microscope мей ia this көй. 


In our case the silicon cantilever is 230 pm long, 40 jm wide and Jum thick. The resonance 
frequency is 81 kHz and the fore constant is 3.5 N/m. The tip and both sides of the cantilever are coated 
with continuous films of cobalt 1“ layer with a thickness of 60 am and a 2 layer of chromium with a 
thickness of 20 nm. The Cr layer is for protecting the cobalt layer chromium. Figure 7 shows a MFM 
image of a test structure. In the MFM image there i по trace of the topography, which is shown in Figure 
3. The topography image was taken with the normal dynamic mode of the AFM. The MFM image shown 
in Figure 7 was taken in Пу mode at a height of 45 am. The test structure was apiece of a ZIP 100 МВ 
disk. The scanned arca was 8 by 8 pm. The lip has a radius of less than 10 nm. The resolution of the 
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images is 5 — 10 nm. 


15,98 mV 


gue 7. МЕМ image of the magnet eld tenth oa test structure 


1269 nm. 


Onm 


Figure К. Topography mage of the same area asin рше 7 acquired with АРМ in dynamic mode, 
7. MFM Study Of Iron Samples 
In order to study Coler's theory iron was scanned with MFM to acquire pictures of the magnetic 


‘strength distribution and its dynamics. In Figure 9 an image of an iron plate is shown, In this ease the 
phase angle between driving force and the photodiode signal was used for contrast 


4,030° 
FS 

In order to verify Coler's hypothesis of the 180 kHz oscillation in ferromagnetic material the 
spectroscopy feature of the AFM was used. In this case the tip with Cr-Co coating was positioned just 


above the surface and the photodiode signal was scanned from 20 KHZ to 400 kHz. The result of this 
Frequency scan is shown in Figure 10, 


Figure 9. Magnat field strength af iron ta pase contrat. 


Resorano amplitude 


Figure 10 Frequency sean of feromagnetie көп sample 


‘So far по clear evidence ofa ferromagnetic oscillation phenomenon around 180 kHz could be found. 
The presented data are to be seen as samples to demonstrate the experimental methods used. It constitutes 
by по means a complete investigation of ferromagnetism, The investigation of iron samples and iron 
permanent magnets has to be continued. OF special interest is the measurement of permanent magnets in 
the magnetic and electrical resonance in Coler's circuit. This still remains to be accomplished. 


8. Conclusions 


The origin of excess power obtained vin magnetic resonance was investigated in the case of a replica of 
the Coler generator. Even though a maximum of 133 mV and at times 20 19 40 mV could be detected the 
conclusion is that the Coler magnetic current apparatus could not be set into function as it was reported by 
Hurst in the British intelligence report. Since Hurst and Coler point out that it is difficult to hit the right 
resonance position Віз is not surprising. The work on the replica is not completed. There are still a 
number of parameters that can be varied. In addition it is planned to do the same measurements on 
another replica from a Technical University. The AFM and MFM measurements have also not brought a 
breakthrough insight into Coler's claims. The resonance frequency of 180 kHz was investigated by the 
means of magnetic force microscopy. Therefore no clear mechanism on how the quantum field 
fluctuations could supply the energy to drive the circuit via the magnetic moment of the electron could be 
identified to this doy. It has to be mentioned that the work is still ongoing and it is hopped lo refine the 
measurement techniques and sample preparation to find definitive results in the future. H is planned to 
study the same permanent magnet material with the MFM that is used for the magnets in the circuit 
Furthermore it is planned to prepare smooth pure iron samples to study the ferromagnetic dynamics in 
iron. I seems promising to follow up the methods laid out in this work to learn more about the nature of 
Terro- and permanent magnetism and the possibility to convert radiation field energy into electricity 
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R Hurst Moistyof Supply 
Captain R. Sandberg, Norwegian Amy 


‘The invention of Hans Coler, Relating to an Alleged New Source of Power 
1. Object of vist & Summary 


Coleris me inventor of wo devas by whic tis alleges eleccal energy may be derned 
Inventions by e Garman матау was fot matan Ivestigaton was warranted, hough 
normal would be considered hat such a claim could ony Fraudulent 


Accordingly Color was vista and interrogated. Ho proved o be cooperate and wiling to 
dase al delais of his devices, and consented о buld up and рит иа орегайоп a small 
тоди athe so-called Nagnelsomapnarat Magnet Power Jopscatua]usg malarial 
Supplied ohm by us, and working cli ош presence. Wb e deuce, consisting only of 
permanent magnet, copper cols, and condenser na slate afangementhe showed hat 
Ne could obtain a tension of 450 mills а period of some hou: ana а repeion of 
e esperiment the ned day60 rit was recorded ara short репо. Te apparatus has 
een baught back endis now Deing futher veetgatd. 


Coler аво discussed повен асе called па *Svomerasuge tom which he claimed hat 
‘io an input fa tew watis tom a diybaleryan ouput ore она could be obtained 
Поверь, No sample of mia apparatus енин lady, but Coler expressed па willingness о 
патша ghen tne таалаа е Une raqueed beng about vee шеек. 


Opportunity was taken to interrogate Dr. F. Modersohn who had been associated wih Coler 
for len years and had provided nancial backing. He cornborated Colers story ln every sell 


нете Coler nor Modersohn were abie to gre any theory acount ће wong ol hese 
весе, using acceptatie sciente notons. 


Il. Historical Notes 
1. The "Megnetstromappart” 
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fpi 


тыа демо consists of six permanent magnets wound in a special way so hat he cci 
Includes me magnat sla well as me winding (Seo Figure 1). These sixmagnet-coia are 
arranged ina hexagon and connected 


ndicaton appears on he volte The sich snow closed, апа he procedure continued 
more slowly The tension hon buds up radualyt amaximum. and should then remain 
"detiene greatestoneton obtained was sed t bo 12 ais 


The “Magnctsrom appara was developed by Coler and von Unruh (now dead] аяу ln 1233, 
and hey were lalar assisted by Franz Hard of Siemens Senuhert who bulthimsela model 
‘hich worked ia December 1933. Ts was seen by De Kurt Me of Berin Technische 
оласе and Han Fehr (Haber's ass stant al me KW) who геропеа тате vce 
pparentywoned.and hey coud detec no rud. One model ie se have workad br 3 
топта lacked in a room n ie Norwegian Legation in Bern in 1033. No turmer work 
appesr 1o have been done on bis system since mat dale. 


2. The "Stromerzeuger" 
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The doce consists of an arrangement of magne, tat cols 
Primarycicutenetgiasd bya amal dry banery. The ouput пой me secondary wes used lo 
ба bank ofiamps and was claimed о be manyime te orignal input and to continue 
indefinitely Detale of is cutuitand a eoryas lo ts mode ofoperalen were деп, 
(Gummaraod in Appendix. 


101925 Coler showed a small (10 wat version to Prot. Kloss (Bertin), who asked he 
Government o уне ta thorough vestigation, bu is was reused, ae was also a patent on 
‘he grounds hat was а "perpetual motion machine” hs version was also seen By Profs. 
Schumann (Mach) Bragatad (Trondheim) and Knudsen (Copenhagen). Reports by Ki 
and Schuman ме аланы in Appendices Wand 


ın 1935 Coler and von Unruh made up эко, larger model th an output 70 wats. Ths 
Was demonstaled Or Modersotn who oblamed fom Schumann and Kloss 

Gontrmaton опей вав in 1828. Madera hen consented t back he imention, and 
formea a company Coler gm bh Yo contnue he development Athe same tm. 
Norwegian group had been ging папса! support io Goler, and these wo groups clashed 
Modorsohy а conecto win Rhammetal Borsig. апа hence mm he отш Hermann 
Goering combine gave him an advantage in nis. Cle then in 1937 bul he Companya 
larger version win an colpo 6 мона. 


ın 1943 Modersoha brought ihe device to е attention ofthe Research Department ot ine 
OKM The иневїдәйоп was placed under ho direction of he Oberaurat Seyen, who sent 
DOF Franch t wore min Coler om 143 10 28 3.43. Frohlich waa conumcad fth realy 
fina phenomenon and sel about investgatng he fundamentals o na ace не 
pparentyconcenratd on a study of he energy changes which acturon e opening and 
lsingof he inducti cel. Atha end оће period he was папите ЮВ МИ. 1o work 
on aerodynamic protons andis now working in Moscow 


In 1244 a contactwas arranged wih he OK W. win Contnental Metal AG. br tamer 
dewiopment but inia was nove cart out owing ha зше of ne county In 1945 the 
apparatus was desboved bya bomp, in Kohlberg, whither Coler had evacuated. Since al 
time Coler had been employer, soretmes as an engineer, sometimes as a laborer, 
Modersohn had severed tis connection wih Rhainm dta Borsig, of whlch he had been a 
rector ana was waking forthe Russian aumories as aconsutant chemica! 
ngneenng 


Bound Ceramic Magnets æ Gar stagnate: Jom a $17 


и. Report 
1. interrogation of Caler 


den 


jas questioned trst about the history ot his innetons, when he detalis above were 


He was hen questoned about ihe Ieoryof ne devices, ви he was unable io ghe any 
oherentsuggestone as 1o me mechanism. He saed hatte researches (apparent 
Sonduced wih oude apparatus into tne nature of magnetism пай lead im concude hat 
fero-magnetism was an oscitatng phenomenon, o equency about 180 колеп; T 
Gecliaton ook place In the magnete crcl o he apparatus, nd induced in te lated 
"ritoecilatons he Fequancy wich of course depended on me values of ne components 
sed. Those Mo phenomena оне and graduatyboltup e tension. Ae Pe 
mechanism was not understood ie proper arrangement сой пове worked ul, bt had o 
De amied al by experiment. and he apparatus had o be brought а adustmentbysmtar 
Wal and eror methode. Coler statea hal he sveng of ne magnete Sa nol decrease during 
‘he use ofa apparatus; and suggested athe was tapping a new sort of energy Nineto 
Unknown "Raumenergie" (Spece-enorg) Colar gave a resume of he work done by 
томо or he OK. and produced scopy of ros raport wien jointy wih hse 
(uanaiatonrepocuced in Appendix and a reportot ha own (partet WNN a gen in 
rende 


Jas asked ihe would consent build models ol hese devcs Imaterial was made 

иеа thal he could dois and slated Ihat 1 would take one week to construct 
para эла а moni Io constructa Somerzuger. Accordingly we 

Suppea һе magnets, condensers апа copper wre needed forthe former. and Coler 
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proceeded to bull an apparatus as discussed in Secon 3. Alstotmateals required tr 
e “Stomeraeuger was drawn up by Coler 


2 Interrogatin of Dr. F. Modersohn 


Modersohn was questioned about Me history ol hese deces, wim which he had been 
concemed iancial and coroboraed me de gan by Coler He saad Mate had at 
Поза Goler claims buthad taken great precautions 1o eliminate raud He had 
seen he 70 ati Stomerzsuge working on a number of occasions. and had taken whe 
‘woking hom one room io аповег Al parta were ible and nehing was hidden. e he was 
mselfnotespethe had ied t gel sper tw examine itnoroughi but reputable sceneta 
‘ier reused ıo have anything todo wih aai or alae ware more Concerned o fad a Кама 
Tan i see how i worked. The eespton was Dr. Frosch who was condnced of the really ot 
е eflect ang who siso вама hal me secret was ю bê found in ne specia induce 
атш! used. He had made experiments v lest hia ideas, but Moders ohn denied knowledge 
ше resus. Nodersohn was extremely mahodial апа showed ће los on e subject 
these consed copies ofall leners and reports concerning the deuce, sine 1913. 


з. Construction & Testing of the "Magnelstramapparar" 


ın our presence and win materi supplied by us (some bough! fom England and me rest 
Bought loea Coler buit an apparatus as shown in Figures 1, 2. and 3. Mist be noted at 
same magnets are wound in а сосонаа director looking at hê М pole (caned ей) and 
‘ers in an anl-dockulse duecton [caled ngn) Te magnels were selected о Бе as 
near equal елдй as possible, and те résistance of ve magnet cod combination was 
‘hacked ater winding la see айти aiso was unfom (about 0.33 ohm). The pel 
aangement was aa shown in Figure 2 in 2 breadboard ale. Measurements ofvotage and 
тейасов в AB were made wih a aeter A mechanical srangementofsiders and 
чама lor separatng he magnets evenly sl round was made up. 


On 1.745 experiments justin, and when 
е magnets ware ata separaton of about T rum. the festamalldetecton waa naled (about 
Bam) The such wes coser and by slow ajusimentof he sbding eo ала by increasing 
‘he separation of he magneta oust over mm „by 11 a.m. he tension маа raised 0250 
mits and by 12.30 p n. was 450 mits Ths was maintained tor anotar 3 hours 
‘then a soldered tag became disconnected, and he mete slowly dropped bar o aero. 
Soldering up he broken connecion dd nol restore the tension. The magnets were closed up 
and len ovemightand бе samo procedure or ining be adustmen was repeated on 
‘anid тие an 30 ines b men decreased owe ter damen 


During all hia work the model was completely open, and noting could be hen in The 
brendboatd and mater cout be picked up and moved round me коп, еа, ote, 


Tre аррагаш would appear to be too ude ta act as a receher о broadcast energy or io 
operaie byiduclon tom te mains (не nearest cable being teas eel away) and he 
Tesut tor he moment must be regarded a explicable, 


IV. Conclusions 


tuas judged that Cole was an honest experiment and nota aud, and due respe 
must ue pado те judgment o Froch in me matlar as deduced fom hi перо дел 


ı2. The result obtained was genuine in ao far as could be lasted win he taclises avallabie, 
Бапа stem has yet been made to Ind an elanalon tor he phenomenon. 


3. tie tet nat turner inveatigaton by an epertin elecrom, 
Tat Golera ofer сопакша тода of na “Stemarsnug 


ste eor н warranted, and 
оша he laken up 


Ala by Google tiges Eloy Batey ter Wve Magnets BostBanery 
V. Appendices 
Appendix |- Summary Account of the "Stromerzeuger 


1. The basie principle is atan elections to be regarded nol only! 
paride but also гв a South magnel pole, 


egatvelycharged 


‘The base elementis hat atan open secondary cul, capacity loaded. Inductively coupled 1o 
a primary circuit The nowe feature is atte capaces are connected io he secondary core 
Mougn permanent megnels as shown: 


oo "uS 
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is calmed that, on switching on he primary creuit, “separation of charges" takes piace. ie. 
Magnet! Becomes posite charged and Magnet 2 becomes negathely charged. and Bat. 

ese charges are Magnetcaly polarized" when теу are formea, owing tthe presence of 

‘he magnets. On switching Of Ihe рату eua "reversing curent ows inthe secondari 
buline magnets “do noteert poling епос on mis reversa". 


2.Two ofthese basie elements are now placed together making a double syster or stage 
Wim he plates close together in paralel planes as shown 


mu nm 


Tre secondary windings are botn exact equal, 
witching on Wa primary col ne ecran inthe secondary call Now fom Р, 1o Pz = Pa] 


жак b Fa [F Fat Spool 
Mis then stated thatsystem merely has an inducing eflect, and me изе curent comes in 
енеге in he system. 


э. Asingie stage cannot be elective but two stages connected so ate numbers of 
лесне Nor and Sout ples are equal wl роне а basie woking arrangement. Hore. 
‘double stages can Den ba added to ргомде higher aps 


4. is on stated ate wel ав the normal electons towing om the batery and tom 
inducten whan he сеш opened a dosed, "space lecon" fow tom ‘repeling spaces" 
lb “alracing spaces" beween he palos. but Pis oor was unable follow any lur 


‘Appendix I- Translation of Report by Professor M. Kloss (Berin) on Tests on the 
Apparatus, constructed by Captain Cole (dated 4 March 1928) 


On me sra of aren have on request inspected the apparatus constructa by Сар 
and lundercok soma tests regarding s eficenoy Professor DR. Franke Tom tha 
Technics Colege of Berin маз presentat hese teas 


Coler, 


е apparans, it constan гемо to me fom а реда эрени, consists 


© double row system of copper patas 
1 э double-ow system oft spools, 
1 anda stam of siecvomagnen, 


whose cores silver wees are attached and rough which branch curent ol he piate- 
Solem are conducted. For each ofthe ree sjtema a 3-paf acumulator bate 16. 
‘eli 3 amperehours capaci н provided. The late-cicltand Ie spool сеси! are parallel 
So hat he Wo batezes appertaining hereto сап ао be replaced Буа aingie бабат Tus 

as ascertained таль е end ofthe was by swiching отте one batery while he 
‘porate was working. 


‘Started wah single baryon ne contany ne "adustent othe 
mechanism gol dista. 


behind some svi resistances necessary or he “adjustment Seen me open ends c 
‘he o piate and Spool sjtems thereat he intial laps far the eic arcu ot 
‘hose loading 3 bulbs owls аге provided. The apparatus was hen putino aclon and 
‘shoe ala load was tested wth ne а of eben instuments. ht В оп being loaded 
‘m2 lamps, 3 lamps and running sott Thereupon and by means of predsioninsbument 
(естіп current уре) Siemens & Halae Nr 423820 me ndcatons ofthe bun 
Instruments were contoled by suiching onthe mentened presion instrumentin lum to 
е single отзив hats нео he опе terminal camp ofthe banery i order ascertain if 
pamapa through atyby-connecrons wih the bananes, ot conspicuous at onee, mote 
тетине recead han те bun instruments were showing The tests showed а 
Sulleent conformity win те bounds of measuring accuracy. 


Finaly he same паштет was switched on also to he eflect creut, whereby some greater 
weve not such erences a o alle undamentalythe ual result in anyway 
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In order io пой ал besides wheter he output carentmighbe Identical with a wave-current 
‘urlaping continuous сиет, те last contol etwas repeated by using a hoire 
"nstumenttumshed byme. make ofHatmann & Braun, Nr 254159, In case there wouid 
have been such wav-curens. he hawireinetument would have паа 1o indicate a bigger 
curent man was shown by he continuous curentnstument In reality however. а 
somewhat amallar current was found was when employing he hotre nstument This may 
Be espiained byme Tact atte inner resistance of e пеп! about 10 mes greater 
кап batol he coninuous-curentistument so hat when swiching оп пе howie 
"ostumentte load ot he apparatus was somewnat lessened. The diference between 308 
“ampere measured wih the conenuous-curentinstrumentas compared wim 295 ampere 
measures wih ne оше патите в easily explained when taking inio account Pe 
 Siargences of ho mo instrument resistances, Therefore one can infer tom INi test hatin 


The result of he teste are compiled in he annexed table. 


тһе ues show very well mat he consumption of energy in me extemal сквы greater 
Man me energy taken fom Һе bateries. According 10 he Circuit produced by Сара Cole, 
‘atch win is short вте couk not check in al a pare, те magnet ing ccu ed 
ya specia Бану completly separated fom the chart ccu. Consequenty а drect 
‘comparison ofeficlency end consumpton of me apparatus would mean that oniy tne sum of 
Curent of ihe plate сеси! ала ol he spool сис! would count er he established estimates 
Wen myowninstumentand on a load f bubs here was resuning a curent om te ho 
menkoned bates of0 215 0070 «0.285 ampere. Alle same ma е ree bulbs 
consumed ca 37 ampere, according o he bln instrumente, whichis about 2 ampere 
bo much aa was proved шег on bya contol f s instrument, зо thatthe fel consumpton 
has been atout 3S ampere ata tension ofabout 23 it. 


The recepton of curent tom he wo bates in hà case consequentywae 17 wat while 
е consumplon othe tubs amounted 1o about wat Especaly ating in a connecton 
в he considerably ohercunent power те вив сесці being about 12 mes bigger han 
‘ha curent coming tom the ho bateries. 


We have аво absolutelymade sure at tom the hates no oner conductors led he 
apparatus man hose ио which пу instumentwas bultin. The ac alan increase of 
power tom te banery to bo eminal camps of ha весне ccu in hepate atem akes 
lace, coud, indeed, по be tasted on the diferent parts of the apparatus bya direct 
Measuring te power a because Mt. Coker declared thal when нано on an 
Instumentin he intor ofthe ayalem, probably me “adjustment would be disturbed 


Ihave herere tested те decrease oftension in е single pats оп а load of three lamps 
by means ofa millo meter, make ot Harman & Braun, Nr 482375 in order t gat allaaat 
Man dvet wayan expanaion ore increase ol current This esminaton showed a 
remarkable increase of lensiomosses wih a ваш таже on he мавы рае of he 
‘ne tow These estas o are compiled in e table at ha end of th judgment 


Results The result otme investigation showed an astonishing working ofthe appara, 


eh, outer researches cannot be ened or compared wih he ель known 


Regarding һе Cause ol he observed chaacerescs, especialy e soluto of he question, 
Where me energyin he apparatus originale, no explanation can be given yet, afer he shori 
ana simple lest 


Solely he conjecture can be expressed that me magne-system is the source оте energy: It 
merelore seems desirable to clear is pont by luther horough and systematic 
‘SarninatonsFor is purpose he proposito t Coler сопу а bigger apparatus ie 
ary senalble, an apparatus, io which fom the beginning measuring instrument shouid 
be buit in he especie pats of me single cals ın order enable he adjustment of he 
apparatus ашпа hase asumen. 


judgment lor he possible utizston ofthe phenomena, obsensntin te apparatus, rom 
{he economical рока чен, ат, of course, nat able о pass on afer hese shortest Nis 
‘question could oly be answered aor some lengthened and permanent tess by which 
"ult be ertablaned wnat productiveness the source ofenery, estntin a apparatu wil 
how. especial he magnes. in case hey re he support of те enerpyacutce would 
Wear out ater some tno, and ai wnat expense each tme hey could be replaced улен 


ove al however it appears important at the рай or parts оге apparatus, being possibly 
feaponsitie or casing he seed phenomena, вош be laken oùt in а wayas Simplya 
possible and be submited o эп examinaton in al directions. 


Before ishing tnis, wish t say that me results ofthe test are putat he disposal of Captain 


should ike to ask, however. he gentemen in question natto menton myname and tator 
Professor Franke nor duulge те resus otour ests witout our express consent осо make 
‘em known publi and above al notin me press. 


Signa, 
Deng M Koss 
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Professor 


‘Results of Measuring - Apparatus Coler (3 March 1926) 


[ec Testam [са ages ccn Pat Gcr Spool Grau [ers 
рено  pztasv [з разу [ъз | 
3 ZEKÎ [ms A режу тава | 
Eres buts runs SKS ZA RLS LSS 


‘contol ol he bun instruments: of e batery cirvis 


fe] Testwan | Load Jutsonet Gre Pisis Great poor Greul Eternal cur] 
[a [nescitis EDI ЕСС ay | 
SITES suns [разва T ] 
Sa EDI Т етет ET 
SES [sums 1 батя | ] 
| erma ТАУ | Т 1 | 


iti instuments show wih suficient precision he sedes of me hı 


banery 


[fe [Test wih [Lond |МаәвегСесий Pita Greu Spec Cr cui Ertersi еши] 


[olf sri [rus i i | mî 
SE rius i i | ZLEG 
[rz баня uns 1 I REIS 
(Шаттл | I Eev 
Baa rius i i pev 
Bazza рав | i i fav 
BSE тыю | i fav 


From he butin tension meter of he extemal ut eaumatons below 3 ol could nt be 


‘The butin curent indicator fhe eternal excl points somewhat oo high. 


“The conto insPumnt SSH 423820 ie а precision continuovs-cunentinsrument 
Tor cuentan lension measuring Me contoinstumnt HAB 2541595 a 


‘Appendix I Translation cf a Raport by Professor О. Schumann (Munich) onthe 
examination ofthe apparatus of Mr. Colar in berin on the 19" & 20" march, 1928 
dated 3 дра 1928) 

The apparatus in queston ріпарвіу сатаа ofto paralel connected spools, whieh being 
Ыйшалу wound in a spacia way are magneteal inked togeier. ne of ese spools i 
‘composed f copper shes (me spool is called he late spool me eher ans ofa number 
lio parallel connected ваша wires (called spool winding) cunning paralel at amal? 
"lenis to to plas. Both spools can be ed by separate bates: alles Wo bateries ae 
бесеввауо puta spools o work 


The spools ме arranged in мо halves each, according to те bar winding system. Te 
bateries are айаслей b me staring pots, nd he curent ecevets to o раве 
onnecied ends. Inier-communicatone are connected between parallel windings of haa 
Pales of me ры spool whieh contain on rods ih ver connectors. These ode are 
magneta bya special bat tough appa wndngs (aed: meter мадде). 


отына o те statement of me inventor: me produc ot energy prlncipaly takes place in 
кезе ron rods, and те winding othe spool lay an трола partin 


Je far as was possible convinced myself othe conform of cst wit me 
mechanism. The exter winding в slecicalycompletelyseparaed tom е oier windings, 
lih was proved whan езїпд the apparatus whe being демо ol tension as wel as when 
айпа t whio bong at work wih me ак огап Onmmeier and a millimeter 


In order to ascertain possibly concealed sources, he apparatus was searched witha 
milena, wool using any eternal bananes, No saci was porcoptbie Besides he 
эррмаша was canted fom ona room rough a corridor la another one in e 
пож he possilyofanyeecreltonnecton b те mans. 


мо bulbs respectu were employed foris purpose. Besides here were a disposal one 
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breclonmiliampreter of he Sa tum spoot ype, also employable as ammeter and 
олтен (calles: Dr. Sp. C). and a tum spool ом ofthe AE б. ea ordinary 
IGboratoyinsrument, siso етуде ав а liner (called: Dr. Sp. AEC), 


While me apparatus fed two bulbe. te curent delveryof the tee curent upphyog bates 
was measure direcîy at he terminal tampa. The results are as follows (Mith Dr. S. 
Sancy 


1. Curentofhe plate vanerne 48 ma 
Z Curentofte spocl batery 39 ma 
3: Gument otme eeter patery 170 ma 


Insvument The toia! capacity of Pe bateries ol tee elements sach: 0.297 xê 1 342 watt 
(te tension ot he batanes in realty being below б ol. The possible capac ofthe lo 
bubs according whe bustin soon instruments was SAx 3 V, nat а 105 wats which 
means the 6.7 fd ofthe abovementioned сараа, 


‘egulted win a special accumulator alt gl Pe same igh Al сштеп wer 
measured wilh he "Dr Sp. S &h C^ all tensions wih me "Dr. Sp. AE GC" and not wih he 


1. Curentof he piste botery 28 ma 
2 битеп оте spect crout batery. 235 ma 
э. Curent otme exter banery: 180 ma 


That means. reckoned wih a S woltbanery tension, 6 10232 = 1.392 wat. Тһе possible 
capa ola bulb, ted bya special batery, and showing he same ighpower was 4 sol 
SS AT 675 wat Proporton at bom ее псев ca 4.85. 


Both insruments used tor testing (measuring) tom S&H and fom the AEG were han 
compared wim each aher bya тень tne highest possible davaton being less 
‘han 10% whch can meretore scarcely nuance me result 


Re apparatus according toe штете entr adapted no fa cent 
hanging vein me моде slo be possible o use eran икте: 


Then here was made atest wi the aid ofthe Or Sp. Miihoiimeter tom me AEG to ty he 
decrease oflenslen in Po single winding hates of he plate spool on me пом as wel аз on 


"hel ide ofthe mechanism (ne form ot ma spool i Pato ing amall tangle) 
“Tensions in Millets Fight Side) Windings trom the top downward (Let Site) 
Lom EP тав а. 0-40 (tuctustes much) 


The tensions are distibubd very unequally which must be due to curent increases and 
decreases tough ho ton cores 


Fumer measurements on the single parts could notbe carted through or the reason of 
‘geting mpeded bythe bultin pars of he apparatus. Any variatone ofthe regulator- 
fesitances were also not undertaken, because he inventor salad atthe apparatus in t 
"ostalaton was very sensilve, especialy wih regard othe magnetic conditons o me гоп 
‘ores, and ata wrong weatnnt рита meacurem en] wouid cause Interlerences which 
Would be wearsome and very Meu be elevat. 


The nos dayi gota Hotameter "HAB" (called: Dr Sp TH) atthe Technical High Schoot 
hart Vi Pase naturel ana mase ote иени dayne hv int 


1. Platecroult 28 тА (Orsp TH) 
Lamp ement 1528 (DrSp S&H C): 

180A (ногти) 

13-144 (Butin solon instrument) 
Lampiension: 405% (HD THY 

AV — (Buitinsobioninstumenl 


2 Spool cout 285mA (Orsp TH) 
Lamp ement ТАТА (бир S&H C): 


156A (OTH) 
Lampen 38V (ноты) 


Elect 0473A (гарван C) 
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Lampeunent 15A НОТ) 
Lamp Tansion:38V (нокт) 


once on of сарасйу was cated tough by using an equal amp to matin 
‘he apparatus win en accumulator. апа bringing Ki e same brighiness. ав judged bye 
= 
Lamp in acum ltr creuit 
Tension 4V (esos c) 
33۷ (OrSpAEGC) 
Curent 38A  изрбано) 
Lamp in apparans: 
Tension: зву Horm) 
Curent: 158 Horm) 


Currentin spool circuit: 27-285 mA (Dr Sp TH) 


ı1. Tensionmeter paralel on two accumulators: 


Hort азу 
Drs SAH: азал 
Deseo senc: p 


Een when taking eto account he errors of e instrumenta, 1e resulting multilcatan of 
Energy in pineple does not undergo any ataraten rough Re apparatus. ади rom the 
ontomiyor he haie and tuma pool instruments i e lamp cel, me interene ls to be 
aum that principally Ixia continuous сопел опе has lo dea! win Atest o curant fom те 

Bateries Byway of hoire measurement was nol posite 


Je a siling acht should be mentioned matme spool cicuithavag been at frat alway 
зайолей on alone, received a curent 104 mA Mı sooo ав plates and waar cul 
‘Saitonaly an simultaneously ware ured on. aa, according t e vent he apparatus 
demands I the curent in те spool creut comas down t about 27 mA 


Adeloit judgment about me apparatus must be reserved by me unt all pai have been 
‘gy and urni varato 1n 1e connectors melon an and ccu a bon 


Atar me present osaminaton, cried trough as carefully аа [possible], | must surmise that 
e have о Tace Ine epolaton ofa new source ot energy whose further development can 
be afan immense Importance. Te apparatus was sibi and accessible in all s essential 
pal. The inventor agreed quite wiingiy ie each tial in so aras according o his sistent, 
Ro harm codd be done to те working of me apparatus. 


Ido notbelleve in a decepton. deem Перевел put he apparatus to a uber tes and 1 
believe hata uhr development of me apparatus and an assistance, gen to ће mena, 
Wil prove usted and ot reat importance. 


Appendix N - Report ot Examination on Coler Apparatus - Time: 14.43 1 25.9.43 


Piace: Research Deparmentol me Admiralty (OKW, Berlin 


Piace: Physica! nse o he Technical nett o Bertin 


Raport by Hans Coler & Dr. Heinz frohteh 
Abstract 


Some years адо an apparatus (he Coler apparatus) was empirical developed, wich 
according io a seres ofreport by wal known scientia ала practeal engineers, wes able ts 
delet a considerably мора elecrical ouput han me Input necessary o еже he 
‘lecromagaetc teid of Pe apparatus 


Duetoihelackofsufident&nowiedge othe comptcated atnty wihin the apparatus, and of 
петров, of explaining Pis in known terme, he success in staring ho apparatus 
depended on happy accident 


Wh me support of e ОКМ ап attempt was made t» examine and measure te ates 
We Cole aparatua. Bue to lack ofsuficentechrical and physical means wa did notat ret 
succeed in staring Тыв wok however Jed о valuable knowledge and fom alan. 


is therlore necessary, rough a systematic basic research, to vansfer he adjustment and 
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other necessary procedures tor staring me apparatus, tom ће domain of accident into à. 
practics experimental procedure Which в at any Eme reproducdie, 


f History 


During ве year 1925 1o 1926 me undersigned. Captain Hans Cole, basing his work onlay 
‘heotesofelactomagnatc andinduciveactvtes, nas developed an apparatus for 
generali eectica energy which delvared a considerably Ngnaretecica ouput han was 
Peces ary o exe te pam elds ofi apparatus. This deveiopmentwas canted out 
merely empzallyand due to he lay procedure, without recording measurement or making 
agam. 


This apparatus was he subject of numerous examinations by dentais and practical 
Engineer. who n hel repos most imaut ception, had о admi an energy surplus or. 
Energy mulipication witout being able to explain e process by presentknowiedge. The 
чепи also could потом an explanaton due t lack of suficient knowledge ofthe aces 
inthe apparatus (See repons by Proessors Koss and Schumann on record atte ОКМ 


Due to unpleasant diferences wih ne fancies, mo 
Meadow o Coler, because of oso, the apparatus and angina! заспав were oe. 


Upon resumption of he experiments at a later dale me eflect was occasional suceesstuly 
reproduced (see report by br. Mbdersohn conceming events at New Year 1938-7) which, 
илсе measurements were not laken. The outbreak of war en puta tempraryend the 
орелтета work 


ı2 intervention of the OKM 


ın 1942. Coler and Dr. Modersohn made an applicaton to me OK овиру hem with 
‘or uther wor hoping inat by simple chica means, he apparatus could be 


The OKM approved не application and sen sucent materia o buld the apparatus and lent 
е inventor ordinary amperemeters, volmeters. and neces sary вов. twas hund, however, 
"Batdue o he overload of work upon hem at mis ime, hel apare me work wes not 
Suficentts secure quick resus. The OKM therefore procured hel release fom ое work, 
alow a more inenehe, and, due v e cooperaton of Dr Fohlch who nad experience in 
physical measurements aor slant approach 


The newly developed apparatus could notbe made to wort, however, because of he lack of 
Dorough Knowledge of he actes in me apparatus which now appeared obe very 
‘completed. Valuable knowledge and promising signs, however, were obtained 


э. Short Description of he Apparatus 


‘The apparatus consists of meae principie ciclo which ae intr wound and iter coupled 
arkcopel) in a peculiar way Some af ess are амво again ints single subsidiary cic 
‘hich eventy have al 1o be roug resonance win one entier. 


Tre principal creuit (called the anchor in which е energy gan probably occurs consiste 
ота pistes beeen which vanslormer ol are connected. me whale being connected 
‘one large co piate Patenpule) On each ofthe single windings on tis s coupled a 
daro tat col (Fachspuejcalld fed) These fat cals are interwound in wo groups; hese 
groupa represente tume oa vanstormer Ths coupes, оп one hand on he tat сов of he 
ier group (as secondary cala) and on he oner hand оп ве anchor lae co, which is 
осад beween tem. The Pin electrical independent circu (ated ha dieci 

roui Steufrele) regulates is transference. Figure  ptinluded in he BIOS Repo) 
‘Shows diagramalicalyand in plan mese nterwound parts (anchor in red, ald in green, 
icing от blue) Figure 2 he so-called basic diagram. shows те connactone 
between hose diferent pas. This basic diagram shows the conditons necessary for sat 
intenupton. In consequence of ia arrangement dierent ypas of curant are created in 
‘ferent conducts (pulsed DC, AC, ete} 


тһе wanstomer coils. connected between he anchor pals, are conected in a peculiar way 
‘ough min permanentmagnet rode. her main object seems obe 1o pre-magnetzs ве 
Yane omer ores; ita, however, very probable at еу are also connected it he 
Bokausen Etec which wil Бе mentoned iater 


4 Experiments carried out 


From he retectons which led to the diagram of he apparatus described above. he realy of 
зоте physical affects was assumed, whieh party ror me тело hirmsell. and рату also 
‘fom е ecientets who had examined me woking apparatus, were sated as a possible or 
probable explanaton ofthe phenomenon обвел 


Je ese nponeses hi 
hor development of 
a was posse wi he me 


агаш to clarfyhese questons by further experiment, s0 tar 
в atour deposal 
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The experiments cared out are described below. 


Expenmentt 


Wa single layer solenoid is connected о a battery. а curent begins to ом at he momentot 
‘connect, whic а know to ise exponentaly unt reaches а constant maximum 
‘дате by he voe ofthe banery and he resistance of he cic. Every pln on he 
Gürentsme curve conesponds t» a magne feld which s dependent on те dimensions of 
е solenci А һе momentof connection the lactons do nt begin ю fow at he same Bme 
inal рала ойе cal, because he eectomagnete wav (Sbrunguelle) танна wih he 
масон Te clactomagnelc fld at dierent parts of ne оой also buds up wi a 
tomes ponding tme diference. Now in a fght han wound соп а rh poles produced at he 
еза were ће curent entare (ne current direction is taken now and hereater 1o be he 
‘Stecton of tow of ha аестопа io. fom negate to positio ina le hand co а south pole 
S Simay produced. inte trst case e bassin up cfe máonati held proceeds iom he 
sor pole 1o he south, а he second place lm he south t ha поп. of i other words: The 
recton of he bulding up athe Ted в in one case win пе direction a ha пом of he feld 
‘din me oineragainetit 


Question: le те velocity ofthe buling up of the feld dierent in these two cases, alhough 
е dala otte соіа а е same есед the direction of minding? This means, s heres 
terence in me ime in whieh he currens are reaching meir maxmum value? 


Mauch an efectoould be found, must show sein one of ihe folowing ways 


э. The cols must hve diferent apparent resistances (echeinwiderstand). By 
measurement of ободе and curent ha apparent resistance often ht handed and 
ien lef hanged cals was Iasad win a Philos Schacbngs Summer natument. 
The apparent resistances were e same міні ап ептеп eror of about 21% 

b. Oner conditons being he same, he caus must aduce derent poientale across а 
Secondary col, when connected to a banery Measurements were made wit a. 
‘ade ay osclogra fom Siemens and Halske. The induced plena were the 
Same сап тегейие be proven at no such efect onis 


Expenment2 


Given: а solenoid consisting of wo windings. one upon the oer afe same length and 
umber afta, enclosing a sot ron cynical core: Рату ached опе end of Phe core 


ile tough те magpelim inguced in he coe during me other ha ye tis weakened. N 
ow ihe oar winding is connected in serie wih me pre-magnsind steel od - ав 
Secondary coll in such a ay ate secondary curent must pass rough ta magnet 
ne һа! суйе ofthe secondary current must be more or less subdued: in omer words. а 
fecitingafect mustbo created (t maybe remembered hat accoráng à meaguremeats by 
Professors Коза and Schumann, a Noh Кедиепсу pulsed deect carent. about 180 KHZ 
is owing i e output resistance o he apparatus, fore creato of which no ther 
planation seems possa). 


итогу, me tating of hese eects could ony be made wih tuned frequency 
(Tontequent altematng current wih the use спине na such phenomenon could be seed 
wnan using measuring nsbuments and a cathode rayoscilograph. 


The queston is open летие. and i's in what way. an fuence on e ве movement 
eats trough a osc of be magnet molecules by igh едиепсу aliemating fede 
‘Specially of suc an impulse ika character. 


Expenments 


Previous measurements, om he year 1937, made by he Inventor an his assistant Dipl. 
"ng Rudo Hingst, had shown he flowing efect Given mo solenoide each consisting of 
мо cos one upon те her otie same length and number af tuns, one winding of one 
solenoid ts connected п seres wih опе winding ofthe other. wound lı he same sense, and 
n intermitent diet current is passed ough hem. The remaining windings, which are to 
be considere аз secondary cons, ме also conneded in seres bu wound a opposite 
Sense b one anomer The induced secondary сите аге hereoe aimilarty in opposition 
‘Spd woul due the equal dimensions of tn сов eliminate each oiher. The 
measurements refered о above аге said o have gen е result Patin such a secondary 
rata considera direct ситет! component enats whic ean ве strenghened by means 
‘tench we shal not go no hare And а stengbening в o such а degree tat ne 
“Secondary drect curent" is comparable v me pammery cunent 


Testing of hese measurements, however, did notcontim вел, 
Expenments 


Besides he above questions, uncetalnly existed as what parte above described plate 
and tat со! playa in he своп athe apparatus, and how great is the mutual бесе of 
алат соіа upon опе апае? Ofte fa ols upon he plates? And nalyof he plates 
between hem? As he plates ме notoniy charged as condensers, Би ао have deed 
iren passing trough bem hada be assumed mat eir тыша intuence not only 
consisted ога condenser fict bul hat hey also created a magnet feld 
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‘must frat bo stated at he tequency of he Summer instument аіош барова (0-12 
Kj was notsuficentir measure ma mutual elcromagnetc ifuanc ol fe pieles, due 
1o he ов apparent resistance. Ta examination shouldbe cad outwim high едете 
 tematng curent was, however, possible by he use ofa Nonsense oscilograph as 
rane woltmaer to measure Me polenta induced by me Nat cls on he тиди! plates, t 
coser he inducton currents in he plas. and slao бевте е lue athe pte 
induced byte Па cols on the ples a proporton o е curent created in e plates tom 
бе curentinduces in me anchor cola (he doing ситет was used as а prmarywindng 
in hese measurements, being connected io he Schwenungs Summer) 


appeared that he Ankara" AC or ВО (See Figure 1) are по ай to be considered as 
оопат сусыз. bul athe single group systems, consisting f речо anchor cole рше 
"lencyrepresenl independent ocilaton circus According 1o Fa he apparatus contained 
ten such вода citu. The маши tequency of mese casts and ровные 
erences existing бегеп Mem could untrunai nol se meseuted because, as already 
mentonad, up to now oniy tuned equencytoreàtoa was atour disposal in order lo 
mate me apparatus wor ne harmony of al oscliatng cale m i паца tequences 
‘would evenly be necessary- at leastminin ceri mis determined by he suppression. 
raueaton. Such an adustnantcan ofcourse nl be secured byte mesna at our diapos 
Ih present The prevous occasional success mus tbe considered as due t chance, 


‘The mutual influence ofthe nat colls upon one another could on те oiner hand easly be 
erminea because, despite the great distance between he windings (25 mm), теу have 
femanaby great apparent resistance (about 200 ohma at 10 KHZ) 


appeared that he power actor (Ubertapungs aka of both of me бат colis wound 1:1 in 
‘consequence of het peculiar тесип (see Figure 1) nave the astonishingly high value 
210887 The value ot he power far was ata maxmum al 1069 at which Requency he 
mest favorable matching of he impedence off Summer was obtained, 


‘The assumption codi easly be made hal me power laa of he tat ovile upon ће plates is 
2M more orate, bul la measurement can only be made wi gh tequency seat 


#Aoart tom me great number of aermatie arangemenls and connections beween ne 
forent parts - Auring e period covered by raport eight diferent eu артат were 
festa in addon io me ере above me owing s0 taf unsolved problema are 
dering success in making e apparatus work: 


а. The intuence of he pre-magnetzaton and fhe magneting efect due o he banery 
curent upon e incaus! frequency of Ie oseltsing cic 

b. Theinfuenco ct Baritausen efect on the phase conditons of the oscilatons in 
"e induat circule and on he mutual magnete and аванса processes 

e Tne intence on he movementofeleconz in me pre-magnelid see од by he 
high tequencypulseike teid variatora, uough e oeciatens of ne molecules ot 
e magnet 

а. The behavior fhe mutual efect between lat cals and plates In a high fequency 
stem. 


Conclusions 


Aer he ереевсе provously gained on the working apparatus, and on heb 
тесем measurements and eminatans mentonad above 1e picture of ne wayin which 
бе apparatus нона i ав olus 


Due ое connecting of ne bateries, a curent impulse а duced in me anchor creuit 
‘hich chars he plates, The discharge current fom he pales causes авансы nerupton 
oranan duration of he banery curenti he Neid eet leh тепте induce 
"nemis, or changes е dracon ot ha batery eunen in he direng ccutor а short 
time The eeceomagnete eld induced by nis process in he directing creut bye 
asipston induces over ne fed cicuta ситети he anchor cecul recharging me plates, 


Due ios source, up o e present not inestigale, and nol explainable by esting scenic 
Meane. an adltnal quanto energy ia reed during each усе whch leads o a continual 
таайа Of he аправе оте mutual processes, unti he magnet core are Saturated 


From the tacı hatin ne resistance of me apparatus pulsed det current в owing (see 
Raport by Professors Коза and Schumann), here а possibly an up to пон unknown 

redit fet or айетайинуте gain in energy в produced only during one па опе cycle, 
‘ier during he charging or charging ofthe plates. Me ain ће apparatus паке 


place in o еп овен cicuta ina лаве Ме manner 7e mentoned above, по lechnical 
bang were malate то hae me necessary DRG SA meni. 


кв clear rom the above at he success of he inventor up to now cous only be due to 
dnce, orhapoy aceiont The necessity Parere, ases о таль he apparatus om he 
Siate of empiieal development wih sullcien echnical means and based on resus of an 
Braci basie research lo а stale of working procedure which can be conboed 
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Ina simple apparats possi consisting ol one oscilaton crc ha problems mentoned 
in paragraph 4 shouldbe cleared up, he exsaon ofthe oscilaton creut being caused by 
эл appropriate ale cicut Afar clearing these ремет, a second oscilaton сс maybe 
"aed which wil alow a examination ofthe condis necessary or те mutual buiding 
Up aratece. 


пй men be possible tor me fret tme to go оп exernol estaton o seltinierupton anda 
soleiyelecwomagnete basis, їп e ап of bringing Ine apparatus In question в work 
Syetematealy 


Bedin (27 September 1943) 


Appendix V - Extract fom Statement by Colar relating to Frohlich's Experiments 


These ndamants researches, which ave made е frst real and large breach in me 
‘ada of present sciant alat wii now be deserbed п detal! The instaalon shown in 
Figure 14 ws used in he exparinant. Avanstomer, wilh а rat of 1:1 wa connecte on ne 
primary side trough a репе make аһа леа Ka DC sour U. Great care was latent 
Ensure hat he make але break untonod отоу without bactlash and ину al igh 
trequendles and hus produced aa dea and unambiguous a result as possible. 


n 


A 


On me secondary side me cola S was connect win resistance R a очень асе G, 
ana a higniy senalise hot wie ammeter. nm a creut Tha resistance R was large 
‘compared win th apparent rasiatance ofthe сой: S. 


‘Switch Sch allowed he withing ol me reenter Gt be carted out in such а manner, Pat in 

‘one case he aliave ofthe opening impulse, and in те oier mat ofthe closing Impulse, 

‘as vansmitd. in order t prevent any рава е objecto, mal he гоп had anyintuenceun 

‘he results, ne whole алат was ou! duang he experiments and an iron Yee Mat cols 
eed as he пазаве dung hese experiments. This eliminated ай 


many aie, me motor dren sust ога Bosen giton magnet 
break: This gaw very unitorm апа smoot lamupton vi а #equeney of 100 
blaned win Bis experimenta! arrangement. which eliminated all pos ble causes of later 
его, was he ear proot ota considerably larger energy during opening (lae, 
‘compared wilh closing impulses. Me energy was determined by tom me measured 
‘urentintnalty and as he resistance Ri lage compared о me apparent resistance ofthe 
ol e objecten: hale opening impulse had a hequency specum of considerably дет 
Value an те closing impulse, could попона goo. 


In order to count ali omer plausible ала posite objection, е processes were recorded 
by an arelopaphic metod. Unfortunately eight strange af me salable cathode ray 


ompleaiy removed sd м and a Siemens loop 
Слобо was herelore used Бу choosing suitable loop, sources af emor were 
"lined as Tar aa possible or atleast kept win very smal ln, 


The mostcoretlplenimetic measurements again gave he same results as hose obtained 
WP he experimental natatatondescrbed above, at leastin principle, even hough he 
Percentage siterence orme quantity of energy е opening and closing impulses was 
Sightylass in е measurements ofthe osllogram man ose obtained tom the 
прапор stl amounted io an average of 10%, compared wih 50% the 
measurements. so hat ener in he patimelle measurements are notio be sasumed: 
Aso. iis had been meralyaseaterng of me ross a diference in wor of he dosing 
Impulse must have occured atleast once However. he але 

‘pening impulse. Any possible errors nha ра теме measurements 
‘teed, ny carey sung a tures produced nd weighing hem on а most sense and 


Consenuenty his chsenaton can also he considered as a proof ofthe tat m 
iorence ests. The crcunslance that e percentage ois unequally appears smalle а 
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142010 Hans Coler 
‘he osclographie measurements han n he feral, which ata power tequencyaf 100 Hz 
‘sured el а suidenty accurate mean als, allowing aso lor е resistance rato ot 
e rect, can readily be earned byte lag of ha oscillograph used, wich ls nol even 
capable ol recording Me considerable, bu etemely shot, energy peak ehe opening 
impulse Although, Pereor, he inealess cathode ray Libe waa natured in Веле 
measurements as a al pool, can сопа е! my discovery or me energy diference beween 
бе opening and dosing impulse as proven os the basis ol Fiohichs experiments 


Je bi аво proves simultaneously ht myintultveiy dered чен based on my most 
Primitive experiments. ol hese procese has proed correct he reader wl re 

Consider my omer wo авы Бе correct unti new, and above al bener explanations are 
found tar he phenomena described. This ali ne more, as my development а Space 
Energy Raceler was based on Ie and was successu 
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HARMONIC ENERGY EXCHANGE DEVICE 


BACKGROUND OF THE INVENTION 


[001] 1. Field of mention 
[0002] This invention relates to the conversion of impact 
energies created by the collision of high-speed cosmic par 
ticles and electromagnetic radiations with “Earth's Outer 
Layer” to produce inertial waves in the dielectric Tropo- 
sphere which are subsequently converted into electricity by 
{his invention. 

[0003] The term “Bart's Outer Layers” refers to: Earth's 
Magnetosphere, Van Allen Belts, Ionosphere, Mesosphere, 
and Stratosphere as illustrated in FIG. 2 

004) 2. Description of the Prior Art 

19008] One day while reading an old scientie magazine 1 


(lhe basis for an electrostatic generator patented later by 
Onezime P. Breaux in U.S. Pat. Мо. 4,127.804). The article 
talked about a series of experiments which Dr. Trump had 
performed with a 2-plate, capacitor in a vacuum dielectric. 
Briefly, he discovered that by varying the distance between 
the two plates one could produce current flows in one direc- 
tion ar the other between either of е plates and ground. 
10006] The Solar Wind strikes “Fan's Outer Layers" con- 
Stantl as do many other cosmic particles. Atany given instant 
oftime. the vector product of these impacts proces either a 
та pressure increase or decrease in the Troposphere. This 
‘creates random waves of pressure in the “Earth's Outer Lay- 
ers” as one charged “plate” moves in relation to the oppo- 
Sitely-charged Earth's surface as the other plate". This varia- 
Tion ofpressure in the “Earth's Outer Layers” is equivalent lo 
moving an outer “plate” back and forth towand the Tropo- 
Sphere and the Earth's surface as the inner "phto" thus 
ving rise to variations in voltage on both “plates”, I this 
case the Troposphere (see FIG. 2) acts as the dielectric 
medium instead of The vacuum in the Trump experiments, 
Furthermore, the Toposphere, itself, is also compressed and 
decompressd by these random waves of pressure оп the 
Earth’ Outer Layers”. Thus, I reasoned if one could create a 
charged envelope or field of suficient voltage within the 
FTroposphere, one could convert these random pressure waves 
тйс sleetje Tore into curent Bo on he Fairs 
19007] As “Earth's Outer Layers” surround the planet, any 
impact waves propagate throughout allo them when th 
present. even to The nighttime side ofthe planet. Thus, 
seasoned one could extract power from these impacts any- 
here on Earth's surface or in its atmosphere whether it be 
day or aight. The pressure waves on the dark side of ath 
would be less energetic than those occuring on the daytime 
Side because the nighttime layers of the onosphere ane com- 
pressed so much that the D-Layer of the Ionosphere disap- 
pears at night and the F1 and F2-Layers of ће Jonosphere 
combine into one F-Layer. 1 calculated the available energy 
from these impact waves would be significantly less by 
30-15% depending upon one's location on the night side of 
че planet in respect to the terminator. 

10008] Many years ago around 1900 Dr Nikola Tesla built 
and tested a device to extract energy from the Sun using ап 
"apparatus which forms рап Of my own invention (See US. 
Би, Nos. 85,957 an 665.58 dated 5 Now. 1901). 

009] Subsequently. Dr. Thomas Henry Moray, another 
inventor and student of these Tesla patents made a device 
‘which apparently accessed the same source of energy but With 
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а method different than my own. As Dr. Moray was never 
ranted a patent for his device I cannot be certain that his Work 
3s considered prior ап but 1 list it bere as part of my due 
diligence. Apparently. he had trouble explaining the source of 
energy his device was converting to the patent reviewer and 
‘was, thus, not granted а patent for his impressive work. Dr. 
Mary's public disclosure of certain aspects of his invention 
are publie knowledge through his published lectures and his 
book, "The Sea of Energy in Which the Earth Floats" 
published in 1931. 

19010] Since the beginningothe20” Century mankind has 
been looking for new sources of electric power to feed the 
ever-increasing energy demands of the human population. In 
{he last half of the 19^ Century coal, whale ofl, human and 
animal labor, moving water, wind and wood were main 
Sources of energy. However, in the first quarter of the 20" 
Century mankind began to use more electricity produced by 
hydroelectric generators and other generators producing elec- 
testy by combustion of fossil fuels. With increasing use of 
gasoline engines and the increasing use of electrical appli- 
ances the demand for electricity accelerated the addition of 
heat and greenhouse gases into the Earth's ecosystem: 
[011] 1n the last half of the 20" Century many forward- 
thinking individuals began looking for alternate отеу 
sources to reduce the emissions of greenhouse gases. АП of 
healtemate energy systems investigated andor developed in 
the last 56 years have had significant drawbacks to their usage 
asthe main energy supply for the needs of humanity. 

[0012] Some of those altemate enemy systems were 
nowhere near as eficient as the existing systems, Some ofthe 
alterate energy systems still introduced extra heat into the 
environment Не the existing fossil fuel and nuclear energy 
Systems. And, yet, others produced even more greenhouse 
zasos than the existing energy systems. Some of the new 
Systems used food resources to produce combustible fuels 
"which. consequently, reduced the food resources of the 
planet Among the leaders in the new energy sources was and 
is nuclear energy which produces extra heat, toxic wastes and 
materials which can be used in nuclear weapons, Hydroelec- 
ric energy sources do not add heat o the ecosystem bul they 
ae not an exa resource as they depend upon rainfall 
"which is diminishing as global warming increases, Wind 
energy resources do not add heat to the ecosystem but they are 
"ot constant and require expensive conversion and storage 
equipment 

[0013] "The ideal energy source for mankind will not add 
heat to the planets ecosystem, will not produce by-product 
green house gases, will not deplete our food and water 
sources: will not produce toxic wastes: however, it will be 
portable, self-replenishing and constantly available in real 
fime anywhere on Earth and in useful quantities. 

[0014] Our major source of natural energy on Earth is the 
Son. Energy from the Sun enters the Earth's ecosphere by 
particle bombardment, табий electromagnetic. energy, 
gravitational variations and magnetic processes, Mankind bas 
developed various methods of capturing energy ftom the Sun 
already. Silicon-based solar oells conver light in а narrow 
bandwidth into electron Hows, These cells are at most — 
only 50% efficient and only work when the Sun i shining on 
hem and atan optimum angle. Wind turbines only work when 
there is wind to power them and are Посе most part aot 
portable. Devices to convert wave ation in the oceans only 
‘Work when there аге waves erated by the wind and tidal 
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costs consed by gravitational variations: and they are not 
pponable enough fo be used in common transportation 
vices 

[0013] 1 concluded if mankind could find an inexpensive 
method of obtaining electricity from the Sun in some form 
hat worked both day and night and which was already flow- 
ing into the Earth's ecosystem, we might be able to develop a 
clean and sellreplenishing energy source which would add 
‘no extra heat to our ecosystem, would no aher our planetary 
albedo and might well be made in a portable fom. 


SUMMARY OF THE INVENTION 


19016] The Harmonie Energy Exchange Device (or 
“HEED") offers an interim solution 1o Earl's dwindling 
fossil fuel sources Iuilizes a previously untapped energy 
resource which exists throughout the known Universe. By the 
Nery nature of he invention, it only interrupts the fow of 
energy from tbe Sun and ай the otber cosmic sources of 
high-energy particles on their normal joumey to the Earth by 
way of The Outer Layers 

[0017] The invention docs not add energy to the normal 
thermodynamic equilibrium of the planet and its associated 
outer layers. The invention does not produce wastes. loxieor 
otherwise. И does not produce harmful gases; and in some 
embodiments it could even assist in the rebuilding of our 
thinning ozone shield. Use of this invention will eventually 
remove mankind's dependence on fossil fuels and create new 
occupations willbe cheap enough that homeowners will be 
abeto install their own HEED and sell back energy tothe grid 
‘ntl such time as every home has their own HEED and 
Civilization has completely weaned itself from the use of 
fossil fuels and nuclear energy in its current form. 


BRIEF DESCRIPTION OF DRAWING 


19018] FIG. 1: 1s the preferred embodiment of he circuit 
diagram of my invention incorporating references to external 
Stimuli which are sed to activate the circuit. П represents a 
Parallel tuned circuit to store the energy. 

10019) TIG. 2: Is an illustration of the Earth and it imme- 
diste environment as а global capacitor where The Outer 
Layers ли one plate and the Earth's surface form the other 
plateand both are separated by the roposphereasa dielectric 
medium. 

[0020] FIG. 3: Is an alternate embodiment of the circuit 
diagram of my invention incorporating references to extemal 
stimuli which are used to activate the circuit lt represents the 
se of a series tuned circuit lo store the enemy 


DETAILED DESCRIPTION OF A PREFERRED. 
EMBODIMENT OF THE INVENTION 


[0021] Deitknown that I, Harold Stanley Deyo, Jr,a citizen 
of both The United States of America and The Common 
‘wealth of Australia, residing in the community of Pueblo 
Westin Pueblo County, Colorado have invented an Harmonie 
Energy Exchange Device which converts dynamic pressures 
їп the ambient media around Earth to controlled lecti cur. 
10022} This invention as represented in FIG. 1 is unique in 
that itis designed to extract electricity from random pressure 
waves propagated in the Troposphere 14 by impacts of the 
Solar wind and other cosmic particles withthe Earth's “The 
Outer Layers” 22 of FIG. 2. 
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[0023] ln FIG. 1, the Troposphere М in its rest state is 
represented by the Jine of “4” marks 14. The convergent or 
compression state 12 ofthe random waves inthe Troposphere 
T4 is represented by the lower line of dots while the divergent 
or decompression state 13 of the random waves in the Tropo- 
sphere 14 is represented by the upper line of dots. The pre- 
ferred embodiment of my invention FIG. 1 is a method of 
coupling a parallel, resonant, electrical circuit to these ran- 
dom pressure waves 1o extract electricity from them. 

10024] As Dr John Tramp's research and Onezime Р. 
Dres US. Put No. 4,127804 show, when one plate of a 
charged capacitor is moved closer to or farther from the other 
plate that capacitor voltage change appears on both plates 
ff that capacitor, Furthermore, the electric field gradient 
between those plates changes as the plates are moved in this 
manner, Thus they lave described а method of converting 
mechanical energy into electrical current by simply varying 
the plate spacing over time which сап be expressed as dût 
‘where "sis the change in spacing and “dt” is the change in 
[0025] Аз illustrated in FIG. 2, The Outer Layers can be 
viewed as one plate of a capacitor comprised of the Earth's 
Surface itself as one plate 21 and Earth's outer layers as the 
‘other plate 22 where the Earth's Toposphere 23 serves as the 
‘dielectric medium separating the vo plates. There isa charge 
beween бизе plates which varies extremely rapidly but not 
with a constant period. At any given instant, he vector prod- 
uet ofall the impacts by the cosmic particles with The Outer 
Layers 22 will create a pressure wave in The Outer Layers 22 
which will manifest in he Troposphere 23. Whatever that 
‘vector produet is, it willaler the Ве gradientin the dielectric 
Troposphere 23. That alteration will either increase or 
decrease the effective spacing between “plates” 22 and 23. 
10026] In onder to capture and convert the resulting voltage 
variations produced at or near the Earth's surface 21 of FIG. 
1, this invention creates its own, localized stress field 3 of 
FIG. 1 established in the Troposphere 23 of FIG. 2 with a 
charged, conductive surface 1 of FIG. 1 which is encased in 
high-voltage insulation 2 of FIG. 1 and extending ino the 
Troposphere 23 of FIG. 2. 

10027) In FIG. 1,a series of high-voltage, starting pulses is 
applied across points 4 and 6 on opposite sides ofa capacitor 
Зло create the localized stress field 3. As these high-voltage 
Staring pulses are applied, the parallel resonant circi 
formed By inductor сой 7 and variable capacitor 11 both 
referenced to grounds stimulated into resonance within the 
bandwidth determined by the values of these cireuit compo- 
nems, Tuning of this circuit is effected through variable 
capacitor 11. The high voltage charge on conductive surface 
Tof FIG. 1 is maintained by the parallel tuned circuit formed 
by inductor сой 7 and variable capacitor 11 

[0028] Then as the random, pressure waves propagate 
throughout the Troposphere 23 of FIG. 2, the localized stress 
field 3 of FIG. 1 is oscillated by the compression wave front 
12 and the decompression wave front 13. bot of FIG. 1 
‘which crestes voltage changes on capacitor. 

10029]. Ia FIG. 1, the resulting voltages changes on capaci- 
tor S will add nergy to the parallel resonant circuit formed by 
inductor сой 7 and variable capacitor 11 which acts as a tank 
circuit o store the energy which has been passed to it. A: 
energy builds in the parallel circuit the voltage of the circuit 
fines until a spark discharge occur across the gap 9 also 
referenced ground. The curentwillonly discharge in one 
direction as determined by diode 10. The circuit will Work 
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without diode 10 but a diode is used here as one method to 
keep from draining all the energy rom be tank circuit when 
a discharge occurs. 

[0030] This resonant circuit can be tuned to various band- 
widths о maximize the efficiency of the conversion process 
depending upon location of the device, ime of day, tempera- 
ture variations, relative humidity and other variables in the 
ambient Troposphere 23 of FIG. 2 around the condbetive 
Surface 1of FIG. LA resistive load to extract power fom the 
Tesonont circuit can be used instead of the spark pap 9 of FIG, 
1 

[0031] This preferred embodiment uses a parallel, tuned 
icut to access à wide range of frequencies usually to be 
found бе range of 4.5 to 7 MHz. This range encompasses 
the major. naturally occurring, resonant frequencies found in 
the ionosphere. 

T0032] "А second embodiment of this invention as shown in 
FIG. 3 replaces the parallel tuned circi formed by inductor 
coil 7 and variable capacitor 1 in FIG. 1 placed in parallel to 
cach other and referenced to ground 8 in FIG. 1. This second 
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embodiment forms a series tuned irit formed by inductor 
oil and variable capacitor 1 in FIG. 3 placed in series 10 
each other and referenced to ground 8 of FIG. 3. И differs 
from the prefered embodiment only in the placement of 
variable capacitor 11 of FIG. 3 so that itis in series with coil 
Tof FIG. 3, 

[0033] This embodiment limits the frequency range and, 
hence, the energy the system will store when compared to the 
preferred embodiment. lt produces higher voltages across the 
Spark pap 9 of FIG. 3 than those produced in the preferred 
embodiment across the spark gap 9 of FIG. 1. 

1 An apparatus for coupling to the pressure waves created 
inthe Earth's Magnetosphere and the varying D. E, FI and F2 
ayers ofits Ionosphere by the impacts of various high-energy 
particles fom both our Sun and other cosie sources 

2. An electrical cient for harmonically convening the 
pressure waves described in claim (1) into periodie electric 
current discharges, 
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METHOD AND APPARRATUS FOR ACCUMULATING ELECTRIC ENERGY AND TRANSFORMING ETHER. 
ELECTRIC ENERGY 


Drawings by Geoff Egel ‚Content Author unknown 
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In 1926. Harry E. Perrico claimed to have discovered a method to tap the energy from atmospherics. He even had a car which he converted to run on 
electricity. that was generated in his ether wave accumulator” 


He applied for a patent December 31 1925 with serial number 78,715 being assigned. Perrigo's patent application Is considered a "classic" In patent 
law and Is listed under the classification of Perpetual Motion Machines and other Impossible Inventions. 


Despite the Patent Office's attitude towards Perrico's invention, there were a number of reputable people who claimed to have witnessed his device In 
action producing useable electric power. 


The existence of electromagnetic radiation, the modem term, or electric waves In the ether as it used to be called was known by Hertz, a research 
scientist who discovered the photoelectric effect 


In 1887. Atmosphieries, an electrical disturbance in the atmosphere, were known to produce noises In the early radio telegraph stations, some being 
strong enough to drown out the received signal. 


> Perrigo deduced that here was a possible source of electrical power. 


All that was needed was a method of transforming the existing radiation Into useable energy. Hie claimed to have developed a mechanism to intercept 
and collect from the general ether field electric wave energy and to transform it into useable electromotive force. 
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The basic method he used was an antenna arrangement which collected and resisted the Incoming energy raising It to a high enough current level 
where it could be run through a special electrical transformer to further intensify the available power. 


Perrigo's antenna was derived from his experiments with various wire shapes, sizes and arrangements. One of his more successful attempts was to 
partially pound 100 roofing nails into a board a 10 x 10 array and wrap very fine wire around each nail. making it a small electromagnet. 


‘Then by trial and error approach he connected the ends of the electromagnets to other nails in such a way that there was a maximum voltage between 
the wire and the nail.. His patent application mirrored this electrical connection scheme in a more refined electromechanical approach. 


‘Two accumulator plates were made with 100 round protruding knobs in a square 10 X 10 array 
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‘The accumulator plates were then sandwiched together with an insulator material between them. The insulator had 100 holes matching the protrusions 
on the plates. Placed in each hole was a special coil wrapped around a bundle of wire . Once the accumulator plates were sandwiched ‚a measureable 
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electrical voltage existed between points А and B on plates one and two respectively, 


ав 
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coil sandwich board 


side view of coil Sandwich 


A very complicated transformer was attached to these two points. 
The plates were set on top of the transformer and Perrigo claimed this arrangement enhanced the energy accumulation process. 
Ihave no idea of what materials the plate or protrusions were made The patent drawing would lead one to believe they are the same material. 
It could be a metal or a nonconductor. such as wood or a combimation. The protrusions were connected by the same wiring scheme 
Previously mentioned for the roofing nail model. The connections were different for the two plates. 
(Sce diagrams for the plates connections 
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Geoff Egel 18 Sturt Street, Loxton ,5333, South Australia „Australia 
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Department of Commerce, United States Patent Office 


То all persons to whom these presents shall come, Greeting: 


This is to certify that the annexed is a true copy from the records of this office of the 
Record for the United States Court of Customs and Patent Appeals in the matter of the 
Pending Application of Harry E. Perrigo, filed December 31, 1925, Serial Number 78,719. 
for Improvement in Method and Apparatus for Accumulating and Transforming Ether 
Electric Energy. 


In testimony where of I have hereunto set my hand and caused the seal of the Patent 
Office to be affixed, at the City of Washington, this first day of March, in the year of our 
Lord one thousand nine hundred and thirty,(1930) and of the Independence of the United 
States of America the one hundred and fifty-fourth. 


(Scal Patent Office, United States of America.) 
THOMAS E. ROBERTSON, Commissioner of Patents. 
Attest: D. Е. WILSON, Chief of Division. 


Application of Harry E. Perrigo. Serial No.78,719. Filed December 31, 1925. 


Method and Apparatus for Accumulating and Transforming Ether 
Electric Energy Specification 


‘To all whom it may concern: 


Be it known that 1, Harry E. Perrigo, a citizen of the United States, n 
City, in the county of Jackson and State of Missouri, have invented a се 


ing at Kansas 
new and 


useful Method and Apparatus for accumulating and transforming Ether Electric Energy, of 


which the following is a complete Specification 


‘The existence of electric waves in the ether has been shown by Hertz. Electric 
disturbances in the atmosphere known as "atmospherics" are known to produce по 
the telephones of wireless, telegraph stations which in some cases drown the signals being 
received. Ether wave electric potential is also recognized in various forms which are 
known to cause disturbances in the normal operation of electric transmission and 
telephone systems. These forms of electric wave possess potential energy, or capacity for 
doing work and are commonly described as a peculiar state or stress of a medium called 
ether. 


‘The waves used in all known sys s for example in wireless 
telegraphy, are Hertzian waves artificially propagated by means of electrical apparatus. 


Except when manifest as a force in electrical disturbances, the existing ether waves with 
an unknown potential heretofore have never been intercepted or collected and transformed 
into forms of electric energy suitable for doing useful work, previous to my invention and 
discovery of a method and apparatus for the same. By my invention electric power or 
energy is obtained for all purposes with out expense other than that of my method and 
apparatus involved and hereinafter described, for receiving and transforming this electric 
energy. 


‘The invention as premised has for its objects: 
First; To intercept and collect from the general ether field electric wave energy and to 


transform said electric energy into a form of a distributable, measurable, electromotive 
force. 


Second; To raise the potential of these collected electri 
applying said waves to practical use: 


э to a pressure sufficient for 


Third; A method of intercepting and transfor 
the ether wave medium, 


ing an electromotive force directly from 


In describing the procedure of carrying out my invention, and the details of the apparatus, 
in one form of illustration, which form has been fully demonstrated as being capable of 
intercepting and transferring electric wave energy, reference is now had to the 
accompanying drawings, in which Figure 1 ic view showing the electric wave 
interceptor or collector mounted upon the electric transformer, also showing the current 
distributing connecting wires leading to a theostat and to a series of incandescent lighting 
lamps. 


Figure 2 is an inverted plan view of the top or positive plate of the wave interceptor, or 
collector, showing the series of aerial terminals or contacts and the broken or dead end or 
open circuit (hereinafter in most cases called "broken circuit") connections with the 


Figure 3 is a plan view of the lower aerial plate of the wave collector, showing the aerial 
terminal contacts, and the broken circuit connections. 


Figure 3A is a transverse sectional view of the lower collector plate and the terminal 
contacts taken on the line ЗА-ЗА of Figure 3. 


Figure 4 is a perforated member made of insulating material for containing the resistance. 
coils between the, upper and lower aerial plates, showing the top member or cap of each 
resistance coil of the series. 


Figure 4A is a transverse sectional view of the insulating member shown in Figure 4, 
ition in the member, on the line 4—4 


tance coils which are locate 


Figure 5 is an enlarged detail side view of one of the res 
the insulated member shown in Figure 4. 


Figure 6 is an end view of one of the 


tance coils with the cap removed. 


Figure 7 is a diagrammatic view of the electrical connections between the resistance coils 
mounted between upper and lower aerial plates. 


Figure 8 is a transverse vertical sectional view of the complete ether wave collector, taken 
on the line 8-8 in Figure 7. 


Figure 9 is a segmental plan view of the other wave transformer, showing the coil 
windings 


Figure 9A shows one of the field coils in end elevation. 


Figure 10 is a vertical sectional view of the ether wave transformer and the coil windings 
taken on the line 10--10 of Figure 9. 


Figures 11 and 11A are diagrammatic views of the two halves of the complete coil 
windings of the transformer, show- the coil windings, the cores of the windings not being 
shown, these halves being in separate views to facilitate showing the detail to a larger 
scale. 


Figure 12 is a detail side view of the insulated bridges in the air gap of the transformer, 
and the reversed field windings, as they appear between the bridges, except where marked 
"open" 


Referring to Figures 2 and 3, the upper metal plate 20+ and the lower metal plate 21- 
constitute the aerials of my system of ether wave electric energy collectors, and the 
terminal contacts 23 on the plate 20+ and the terminal contacts 24* on the plate 21- are 
shown connected diagrammatically by the electrical conductors of the system. 


In the present illustration are shown one hundred terminal contacts, this number 
corresponding to the number of contacts 23, on the aerial plate 20+, and a corresponding 
number of terminal contacts 24* on the plate 21-, the terminal contacts or posts 23 and 
24* on the respective plates being spaced equal distances from each other in rows of ten 
contacts in the direction of the length and width of the respective plates, and therefore. 
have corresponding registering positions with each other. 


‘The system of electric wave potential activity in my invention is embodied. in the rapid 
changes in polarity of broken electric circuits, and such a systematic. arrangement of the 
broken circuits as will cause the ether wave potential to seek a path of lowest conductivity 
and not overload any one conductor, and as an example of the operation of the system the. 
current path will be electrically traced, and the transmission of the ether wave potential 
followed from the source of collection to a definite electric wave energy circuit 


Let 20+ indicate, with its terminal contacts, the positive source of permeability and 
conductibility of recognized waves of ether, which invariably act from a north to a south 
pole. To equalize the general dispersion of these recognized waves of ether for the 
purpose of effecting polarization of the potentials of the ether waves, the ether waves are 
broken and with the change in direction of the wave potential, an electric potential is 
produced, and the waves of ether are conducted from contact to contact through a system. 
of wiring found, by discovery, and demonstrated to be practical in operation, which 
produces electric energy or electromotive force between the plates 20+ and 21-, and 
which plates may be compounded or duplicated. 


‘The system of broken electric circuits which provides means of obtaining the wave 
potential, is embodied in the system of wiring of both plates 20+ and 21-, and in the 
transmission of electric waves and change in polarity during their transmission from 
contacts on the plate 20+ to the contacts on the aerial plate 21-, the method of ether wave 
conductivity being absolutely collective and accumulative, showing that the difference of 
electrical pressure as discovered in my system is the source of electromotive force 
between the ether wave collecting plates 20+ and 21- 


The system of wiring of the plate 20+ will now be particularly described. It has been found 
that fluctuations constantly exist in the collective capacity of the aerial plates 20+ and 21-. 


Following the diagram of winding on the inverted top plate 20+ shown in Figure 2, the 
aerial terminal contacts are numbered in succession, from one to ten, beginning at the right 
hand end of the lower row, then for the next row from 11 to 20, beginning at the right 
hand of the plate, and so on to the upper row, which is numbered in the same direction 
from 91 to 100. 


The wire connections on the top plate 20+, Figure 2, are through a conducting wire Г, 
one terminal of which is connected with the contact 1, and the other terminal with the 
terminal contact 2, and also from the contact 1, by the wire 1^o, with contact 12. 


Contacts 2 and 13 are similarly connected. A similar connection extends from contact 3 to 
contact 14. A similar connections are made from contact 3 to contact 4, from 4 to 15, 5 to 
6, 510 15, 6 to 17, 7 to 8, 7 to 17, 9 to 18, 9 to 20, 10 to 20, 11 to 12, 12 to 23, 13 to 23, 
14 to 24, 15 to 16, 16 to 26, 19 to 29, 21 to 22, 22 to 31, 22 to 32, 23 to 24, 23 to 32, 24 
to 34, 25 to 26, 25 to 35, 26 to 36, 27 to 37, 27 to 38, 28 to 29, 30 to 39, 32 to 41, 32 to 
42, 33 to 34, 33 to 44, 36 to 37, 36 to 47, 38 to 48, 40 to 49, 41 to 52, 42 to 43, 45 to 54, 
45 to 56, 46 to 47, 46 to 56, 47 to 57, 50 to 59, 51 to 52, 51 to 61, 52 to 53, 53 to 54, 55 


to 64, 55 to 65, 56 to 57, 58 to 69, 60 to 70, 61 to 62, 63 to 64, 64 to 75, 65 to 76, 66 to 
67, 66 to 76, 67 to 76, 68 to 77, 68 to 78, 68 to 79, 70 to 79, 71 to 72, 71 to 81, 72 to 81, 
73 to 82, 73 to 84, 74 to 83, 74 to 85, 75 to 85, 75 to 86, 76 to 87, 77 to 78, 78 to 88, 78 
to 79, 80 to 89, 81 to 91, 82 to 83, 83 to 92, 83 to 94, 84 to 95, 96 to 96, 86 to 97, 87 to 
88, 87 to 98, 88 to 89, 88 to 98, 88 to 99, 90 to 99, 99 to 100, 92 to 93, 94 to 95, 95 to 
96, 98 to 99. 


The lower plate 21- as seen in Figure 3, includes the upwardly extending terminal 
contacts precisely the same in number and position as upon the plate 20+, the contacts 
being numbered in successive order from 1 to 100 reversed as to the same characters on 
the plate 21-, and beginning with the contact at the lower row of contacts and at the left 
hand corner of the plate 20+ and indicating said contacts 1-2-3-4 and so on to 10, then. 
beginning at the left and numbering from 11 to 21 and continuing in said order to the 
upper row which are numbered from 91 to 100. 


The wiring system of. plate 21- is in broken circuits, as on the plate 20+, the direction of 
the wires being traced from the contacts at which the terminals of a broken circuit ends, 
and which will now be tabulated, the ether wave conducting broken circuit wires 
charged from their respective aerial contacts. 


The wires are traced on the plate 21-, from terminal contact 1, through a straight wire 1x 
having one terminal integral with the contact and its other terminal connected directly with 
the terminal contact 11. 


Then through like conducting wires connections are made from contact 2 to contact 3- 
and from contact 4 to contact 5-, contact 4 to 13, 5 to 6, 5 to 14, 7 to 8, 7 to 16, 8 to 9, 8 
to 17, 8 to 18, 9 to 18, 10 to 20, 12 to 13, 13 to 22, 13 to 24, 14 to 23, 15 to 24, 151025, 
16 to 25, 17 to 26, 18 to 27, 19 to 38, 21 to 22, 24 to 34, 25 to 34, 26 to 35, 26 to 36, 26 
to 37, 27 to 28, 28 to 29, 31 to 32, 31 to 41, 33 to 34, 35 to 45, 36 to 37, 37 to 48, 39 to 
48, 40 to 50, 41 to 42, 42 to 43, 42 to 51, 43 to 44, 44 to 55, 46 to 47, 46 to 55, 46 to 56, 
47 to 57, 48 to 59, 49 to 60, 51 to 62, 52 to 53, 54 to 63, 54 to 65, 56 to 57, 57 to 66, 58 
to 68, 59 to 70, 61 to 72, 62 to 73, 63 to 64, 64 to 74, 65 to 66, 65 to 75, 66 to 67, 66 to 
76, 67 10.77, 68 to 77, 69 to 80, 71 to 72, 71 to 81, 73 to 74, 73 to 82, 73 to 83, 74 to 84, 
75 to 77, 76 to 86, 76 to 87, 78 to 79, 79 to 89, 81 to 82, 82 to 91 83 to 92, 84 to 93, 85 
to 96, 85 to 94, 87 to 96, 87 to 97, 88 to 99, 90 to 100, 90 to 99. Where there is no 
outgoing wire from one to another terminal contact, a broken circuit occurs on both upper 
and lower plates. 


Between the plate 20+ and plate 21- is an insulated member 22^о composed of a block of 
fibrous material in which are a series of vertical openings 22^x, these openings being the 
same in number as the contacts on the plates 20+ and 21- and in the same vertical 
positions, so that there is an exact registration of openings and terminal contacts. 


In these openings, are the series of transmission resistance coi 
shown enlarged, for illustration, in Figures 5 and 6. 


25^x, one of which is 


These coils are composed severally of a series of straight wires 25*, starting from a group 
of central wires around. which other wires are wound, to form a body slightly less in 
circumference than the openings 22" in the fibre block 22^0. At the upper ends of the 
wires 25 is attached a copper metal cap 25", and at the lower ends a metal сар 25^0. 


Around these wires, beginning close to the top plate 25°, fine insulated wire 26° is 
connected at one end to one of the wires 25%, and the other end coiled about the collected 
wires 25* winding the wire to the right and its terminal secured at its lower end to the 
same upright wire 25* from which the winding wire started thus forming a resistance coil 
its right hand winding of the coil, as seen in Fig. 4A and 5, being upon coils in which a 
resistance is interposed between the contacts from a north to a south pole transmission of 
the electric wave potentials, and these coils arranged in the series being positioned, in the 
fibre block, as seen in Fig. 4A, the change of the polarity of the wave potentials being 
through the short circuit wires on the plates 20+, 21 
occurs there is a rapid change of polarity, the acti 
least resistance. 


so that wherever the short circuit 
being greatest in the coils of the 


Each resistance coil is of a determinate length, and, as seen in Fig. 4A, leaving a space of 
the approximate distance from the cap plate 25” upwardly to the line of the upper surface 
of the insulated member 22^0 co-equal with the posts or terminal contacts 23" on ће 
aerial plate 20+, and from the line of the cap 2540 on the lower end of the resistance coils, 
to the lower surface of the insulated member 22^0 similar spaces are provided, so that 
when the upper and lower plates are assembled, the posts or contacts 23* on the upper 
plate 20+ enter the spaces and come into contact with the caps 25" of the respective 
resistance’ coils, and the terminal contacts or posts 24* enter the spaces beneath the lower 


w in Fig. S, leaving between said plates and the insulated member, 
passages 20^x, 21^x, for air gaps, respectively. 


When thus assembled, the groups of broken circuits of the plate 20+ contain an electric. 
opposed to the electric potential contained in the group of broken circuits of the. 
plate 21-. As these electric potentials are waves of impulse from a south to a north pole 
tensity, and there is a constant polarization and depolarization of the electric ether 
waves, in other words, a pressure sufficient to cause an electromotive force is discovered 
in the field of the plates 20+, 21-. 


A force existing in space and collected therefrom, is the supreme power residing in the 
electric potential, in an interrupted path, with a rapid change of potentials, and has been 
utilized in my invention, and its development is further illustrated in Fig. 7 of the drawings, 
which show the plates 20+, 21-, in their relative opposite positions, and with the contacts 
on the respective plates 20+, 21=, in contact with the caps of the respective resistance 
coils, the plate 20+ being prismatic, showing the posts or terminal contacts on the said 
plate, and broken, circuits on both plates 20+, 21-, the wire connections on the plate 21- 
being shown in dotted 


Let the 
1 on the respective plates 20+, 21 s 
contact, the said plates 20+, 21-, with their contacts being the terminals of serials through 
which the electric ether is collected. The winding of these coils are all similar and wound 
so that the flow of the medium around the coils is from the upper terminal of the coil 
which is a north pole, and toward the lower terminal or south pole. 


‘The aerials collect and transmit a flow of the ether or wave energy through the conductors 
from what ever direct 
sufficient force to effect a movement in the direction of the least ге 
south, through the resistance coils 1 to 100, transmitting a flow of the ether medium or 
wave energy between all of the contacts on the plates 20+, 21-, the flow being governed 
by the lines of the least resistance, there following two pressures between the north and 
south poles of the first coil, the pressures being of opposite potentials, and caused by the 
opposite polarity of the coils, and the electromotive force thus produced between the 
plates 20+, 21-, is constant, one line of force being broken by a line of force of a different 
potential, and these forces all tending toward a common polarity, while producing an 
electromotive force, in the opposing resistances of these opposite wave potentials. 


‘The method of obtaining electric energy as above described, resides in reciprocal lines of 
force being established by means of such broken circuits and resistances, as are found by 
practical results to produce an amperage of current or wave energy, and as the action of 
the collective broken circuits with reversed polarities produce positive electromotive 
force, the outgoing conductor 101, leading from the aerial terminal contact 91 on the plate 
20+ and the outgoing conductor 102 from the aerial terminal contact 100 on the aerial 
plate 21-, are connected to the outer magnetizing coil windings of the ether wave 
transformer, and electric energy is thus obtained 


‘The amperage of the current or electromotive force collected or accumulated by the ether 
wave collector is of low intensity, and for the purpose of increasing this intensity, so that. 
the electromotive force may be brought up to a commercial standard, this force is 
collected and regenerated, one factor being supplemented by another, until the 
electromotive force is built up to the standard of electromotive force required; that is, the 
principle within the collector (in the collection of the electromotive force) is applied in a 
larger degree to the ether transformer, the transformer being the adjunct to the collector, 
one feeding а low potential to the transformer, which increases this potential of the 
collector to a higher potential, a dependency existing in the ether transformer upon the 
collector. 


‘This ether wave transformer 103 is designed with a series of outer magnetizing circuits, 
which are charged by electricity from the collector, which energize series of inner cores to 
а greater or less magnetic density, the inner cores being insulated by an air gap from the 
outer magnetic circuit, and electric current being generated in the central coils, the current 
flowing through the various coils responding upon the reaction in each circuit, which 
reaction is least in coils 1 to 8 inclusive, Fig. 11A, and greatest in coils 25 to 32 inclusive. 


The formation of these central coils will now be defined with reference to Figs. 9-10-11 
and ПА of the drawings, Figs. 11 and 11A being read together, the connections being 
shown in full lines at the top of the coil, and in dotted lines at the bottom. 


With reference to the plan views of the enlarged segmental portions of the сой 
and 10 of the drawings, respectively, it will be observed that these views show the 
windings and the vertical wires or cores, while the diagrammatic views 11 and ПА omit 
these vertical wires, in order to better illustrate the controlling equalizing reactances, by 
means of which the electric output of the ether wave transformer is increased to the full 
load required. 


АН of the windings of the coil 103 are concentric with a central fibre core piece O, at the 
center of the ether transformer, around which the first series of vertical core wires 1 or 
pins, as seen in Figures 9 and 10, are arranged in close order, and around said wires or 
pins 1° the first winding 1 is made, beginning at the top surface of the fibre base 104 and 
winding the wire circuitously to the right, around these vertical wires or pins 1°, building 
up the coil to the height of these wires or pins 1° (sec Figure 9A). 


Outside of the winding 1 is placed another row of vertical wires or pins 2°, around which 
the coil winding 2 is built up from the fibre base 104, to the height of said wires or pins Г 


‘Then around said wire coil winding 2 is arranged a series of vertical wires 3°, and around 
these vertical wires is made another coil winding 3, and thus continued in the same manner 
from the coil winding 1, to coil winding 32, outside of which winding is the air gap 32° 


Against this winding 32 are positioned the angle or bridge plates 32^0, which are arranged 
at equal distances apart, in the direction of the circumference of the coil 103-, and are 
ulated from the coil winding 32- These series of coil windings, which are the 
transformer windings, are wound to the right, as seen in Figure 8A. In the air gap, are 
located the magnetizing coils arranged with alternate north and south polarity, the air gap 
being divided in the circumference of the transformer by bridges, spaced equal distances 
apart, in which spaces are magnetic coils 109, insulated from the bridges, as seen in Figure 
12. 


‘The terminal of this magnetizing coil, extends downwardly in the air gap to the bottom 
and through the next bridge to the right and the coil wound to form a reverse south pole 
winding" S-2, which is indicated by the character S-2, the wiring being continued to the 
right, and in the direction of the upper end of the coil through the next bridge, and another 
coil formed, indicated by the character N-3, the wiring being so c6ntinued to the right 
through the next bridge, and in succession between the bridges to a point about one-half 
the distance circumferentially of the ether transformer; from the first open space 
mentioned, at which point is seen a space marked "open" -and from the bridge on the far 
side of this space, a new coil begins, starting from an upper portion of the bridge and 
forming a right hand coil and the coil next to the bridge reversed. The coils are then 


continued between the bridges, until the bridge is reached on the left hand side of the open 
space first mentioned. 


Outside of the air gaps, the excitation coil winding of the ether transformer is placed, the 
first two coils 33 and 34, being heavy, or of a larger gauge than the preceding windings 
from 1 to 32. 


The vertical core wires outside of the coil 33 are also of increased size, as seen in Fig. 9- 
Continuing the winding of the excitation coils in a series of eight windings from 33 to 40 
ill be observed that the vertical core wires or pins between the respective 
windings from 37 to 40 are of a large capacity, several times larger in diameter than the 
pins between the windings from 1 to 32. 


The current from the aerial plate 20+ of the collector is conducted through the terminal 
101 leading from said plate to a position, as seen in Fig. 11A, and is connected with the 
coil 39 of the excitation winding of the ether wave transformer. The conductor 102 
leading from the collector plate 21- of the ether wave transformer, is connected with the 
outer coil 40 of the excitation winding of the ether wave transformer. 


‘The coils of the excitation circuits are connected in series as follows: The outer coil 40 is 
connected by the conductor 40° with the coil 34, and the coil 39 through the conductor 
39° with the coil 33. The coil 38 is connected by the conductor 38 with the conductor 34. 
The coil 37 is connected through the conductor 37° with the magnetic coil 33. The coil 36 
is connected through the conductor 36° with the coil 33, and the coil 35 is connected by 
the conductor 35° with the coil windings 34, thereby connecting all of the excitation coil 
windings from the inner to the outer coil windings 33 to 40 inclusive. 


One end of an insulated bus rod 41 is connected with coil 33 of the excitation circuits, and 
the other end extends above and is connected to coils 1 to 8. Bus rod 42 is connected to 
coil 34 and extends to the bottom of coils 1 to 8. In a like manner, bus rods 43 and 44, 45 
and 46, 47 and 48, are connected to their respective groups of coils, as shown in Figures 
ППА, 


Between coils 32 and 33 is provided a space for the poles the ether wave transformer, the 
ix divisions, although any even number 
2^0, two 


of said transformer, being marked "open". The other 
twenty-four pole spaces arc in this case divided into four groups of six each. The first 
space adjoining one of the spaces marked "open" contains an iron core wound with an 
excitation winding, as further herein illustrated, the excitation winding being wound to 
produce magnetic lines of force from north to south, and in the next space to the right 
there is lar core wound to produce magnetic lines of force from south to north, and 
so on in succession, the sixth space having a coil marked 5-6, or south-sixth it 
premised that these coils are independent of, and insulated from, the bridges and located 


as shown in Figure 12, in which one of the bridges adjacent the space marked "open" is 
shown in detail, comprising a vertical non-magnetic web extending from the line of the top 
of the ether wave transformer to the insulated base 104 and provided with the flanges 106- 
and 107, both insulated from the respective coils 32 and 33 on opposite sides of the pole 
space. 


‘The system of wiring involved in the aforesaid excitation winding in one completed circuit 
may be electrically defined as the magnetic field excitation and regulation circuit, which 
can be traced as follows: Beginning with bus coil 33, the bus rod 41 is shown connected to 
each of the eight terminal contacts marked by the characters Pl, P2, P3, P4, PS, P6, P7 
and P8, which are connected respectively, to each of the coils one to eight of the ether 
wave transformer, and the lower terminals of each of these coils are connected in reverse. 
order to contacts marked N, from which points the circuit divides into two paths, one 
leading through field coils, and one to bus rod 42, which is connected at its outer end to 
the bus coil 44 from contacts marked РІ, P2, P3, P4, PS, P6, P7 and P8, the group of 
connections 8^2 lead to terminals 8^6 the field excitation windings successively on fields 
56, NS, S4, N3, 52 and М^1, from which the winding terminates, and is brought out at the. 
bottom and connected at 8^4 to a series of eight wires, the group being indicated by the 
character 8^3 and shown in dotted lines, these eight wires terminated at contacts marked 
N, from which points the circuit is completed through bus rod 42, to bus coil 34, 
specifically the insulated field coils to the right of the space marked "open", and near the 
bus rod 42, and are connected with the terminal of an electric conducting wire 8^5 (see 
Figure 12), forming’ in said space a right hand coil N-1, from which the end of tile wire 
emerges from the lower portion of the coil, and is extended through an insulated opening 
111, in the web of the bridge supporting plate 110, —thence extended upwardly within the 
next space of air gap to the like coil in said space, and through opening at the upper end of 
said plate, thence to opening in the opposite plate, forming a left hand coil S-2, and so 
continued downwardly, the winding being to the left, changing the polarity of the coil. At 
the lower end of plate 110 the end of the wire emerges, and is then extended through an 
insulated opening in the next bridge supporting like coils, the winding of the coil in the 
next space being similar in which the windings are wound to the right, and in the next 
space to the left, and so continued, these coils being designated in Figure ПА as N^I 
(north 1), the next S1 (south 1). the next N^2, the character numerals 1 to 6 indicating the 
aces of the air gap, the last space in the series of six coils being a south pole winding, 
indicated by reference numerals S-6. In this latter magnetic coil, the wire is extended 
upwardly as indicated at 8^6, and with said wire is connected the terminal contacts of the. 
group of conducting wires 8^2 leading from the terminal contacts on the inner end of the. 
bus rod 41- hence completing the winding of the divisional six spaces of the twenty four, 
and from this connection 8% the wire is extended through an insulated opening into the 
first divided space of the next series of six spaces of the air gap, where the end of the wire 
given a right hand, winding, and the magnetic coils thence continued as before 
described 


The connections upon the other portions of the coil are as follows: 


Upon the lower side of the generator coil, and upon the same radius as the bus rod 41, is a 
bus rod 43, which is connected at its outer end with excitation coil 34 of the transformer 
and its inner end with the respective coils 9-10-11-12-13-14-15 and 16 of the ether 
transformer. With this bus rod at the points of connection of said rod with the aforesaid 
сой windings, are connected the terminal contacts of a group N^o, of wires 8^7, which are 
connected with the end of the wire in the space past which the bus rod 43 extends, and a 
north pole magnetic winding formed in said space. 


is rod 44, above the last space of the divided air gap of the next series of six 
'onnected with the pole of the magnetic coil winding 33 of the transformer, at 
one end, and at the other end with the poles of the coils 9 to 16 inclusive. With the bus rod 
at the points of connection with the respective coils are connected the terminal contacts 
P16 of a series or group of conducting wires 8^5 from 9 to 16 inclusive the outer 
numerals being connected with the south pole windings in the space of the air gaps below 
said bus rod, 


With the group of terminal contacts N^10, on the bus rod 43, are connected the upper 
ends of a group of conducting wires 8^8, the upper ends of the wires being extended 
upwardly, and connected in an inverse order with the group of contacts P16. The next bus 
rod or wire is positioned upon the other half of the ether transformer, and upon the lower 
ted by the reference numeral 45. This bus rod is connected at its outer end 
ith the pole windings 34, and at its inner end with the coil windings 17 to 24 inclusive, 
and with which windings are connected the terminal contacts 20 of a group of eight wires 
leading to and connected with the north pole magnet winding wire in the space past which 
the bus rod extends. 


The next bus rod 46 is above the top of the transformer, and is connected with the pole of 
the excitation coil winding 33 of the magnetic circuit of . the transformer, and at its inner 
end with the series of coils 17 to 24 inclusive, with which bus rod are connected the series 
of terminal, contacts P^24 of the group of eight wires P^25 leading to and connected with 
the south pole windings in the sixth space of the divided air gap over which the bus rod 46 
extends. 


With the terminal contacts N^20 are connected the lower ends of the series of wires МО 
the other, ends being extended upwardly and connected in inverse order with the terminal 
contacts 24. 


The next bus rod 47 is extended beneath the coils of the transformer, the outer end being. 
connected with the pole of the coil 34, and its inner end connected with the eight coil 
windings 25 to 32 inclusive. 

With the bus rod 47, above these coil windings, are connected the terminal contacts of a 
group of eight wires 22, the other ends being connected with the coil winding in the first 
space of the air gap, past which the bus rod 47 extends. 


‘The next bus rod 48 extends upon the top of the transformer, and extends over the sixth 
space of the air gap. In the fourth quarter of the circumference of the transformer, and is 
connected at its outer end with the pole or the coil 33 of the magnetic circuits, and at 
inner ends, with the poles of the eight t coils 25 to 32 inclusive. 


With the said bus rod are connected the terminal contacts of a series or group of eight 
wires P^26 connected with the south pole coil winding in the sixth space aforesaid, and 
with the contact terminals of the group of wires N^22, are connected the ends of a group 
of eight wires P^27, their upper ends being connected in reverse order with the terminal 
contacts of the wires P^26 on the respective coils 32 to 25 respectively. 


The description being now completed of the magnetic excitation coil windings, and of the 
magnetic field coil wire regulation, which latter it will be observed are arranged for the. 
excitation of any portion of the ether transformer, from the magnetic circuit to the coil 
windings 1 to 32 from the consumption of the current obtaining the full self inducti 
action or current generating capacity of the transformer, the magnetic circuits being traced 
in like manner as first described. 


The ether wave collector, as arranged in conjunction with the ether wave transformer, 
before described, and for practical operation, is as seen in Fig. 1, the lower plate 21 of the 
collector resting upon insulating cross bars 113-116 which extend across the top of the. 
transformer 103. In this position of the collector, it will be seen that the current 
conducting wires are in the form of bars, the upper end of the bar 118 being connected. 
with the plate of the collector, and the lower end extended downwardly and insulated from 
plate 21 and bent inwardly and thence downwardly into contact with the excitation 
winding of the outer excitation coil 40 of the magnetic circuits 


‘The feed wires for current distribution are connected with the coils of the magnetic 
excitation circuit, like terminal of one wire indicated by the character 117, being connected 
with the pole of the coil 33 of the transformer 103, opposite the space of the divided air 
gap marked "open" and first alluded to in the description of the first series of six spaces of 
the air gap of the transformer. 


‘The other wire 118 has its inner terminal connected with the coil winding 34 of the 
magnetic field upon the reverse portion of the transformer. 


The outer portions of these feed wires 117 and 118 connect with a double pole switch 
120, which makes contact with the conducting wires 121-122 of the rheostat controller 
124. 


With the rheostat are connected the inner terminals of the conducting wires 125 and 126, 
the outer terminals being connected in parallel with the lamp circuit upon the socket board 
127, in, which are shown the incandescent lamps 128 in series, in the incandescent circuit. 


It is obvious that the outgoing feed wires may be connected with the fields of a motor and 
electric energy transmitted at high and low velocity as the load of the motor incre 
vice versa, as the increase in the number of incandescent lamps are increased, to excite the 
magnetic circuits of the transformer, the efficiency of which will now be described in 
connection with the collector of ether wave medium, 


‘The electromotive force of the current from the ether wave aerial collector flows or is 
conducted by the conductors 101 and 102, whose terminals are connected with the aerial 
plates 20+, 21-, respectively, and also with the coil windings 39 and 40, respectively, of 
the ether wave transformer. The current flowing in the magnetic circuit of the coils 
energizes conductors 39°, 40°, magnetizing coil windings 33 and 34 respectively, and 
these. coils 33 and 34 energize the magnetic coils 37 and 38, through the conductors 37°, 
38° respectively, and the coils 35 and. 36 are energized through the conductors 35°, 36° 
respectively, from the coils 33 and 35 respectively, and the whole magnetic circuit from. 
33 to 40 are energized. The current then flows through the bus rods to the coil near the 
center of the transformer which has the least resistance, which as indicated the first coil 
outward from the insulated core piece O. 


‘The current generated and flowing through the bus rod is generating an electromagnetic 
force in the magnetic circuit 


The coil energized has a return through the bus rod 43- to the magnetic circuit to its bus 
coil 34, and the electromotive lines of force are impeded by changes in the lines of force 
which cause fluctuations in the change of polarity 


The double pole switch 120 being thrown to bring into contact the outgoing feed wi 
terminals of the feed wires 117-118, with the conducting wires 121-122 of the rheostatic 
controller 124, the current of the required force is transmitted by the conductors 125-126 
to the series of incandescent lamps 128. 


‘The transformer now in use by myself for service lighting is now connected with a lighting 
circuit now in operation. 


‘The electromotive force of the transformer being increased, by the amount of load, 
increases the flow of the current through the first magnetizing coil of the transformer from 
1 to 8, setting up new lines of electromotive force, the potentials of which in moving 
toward the lines of the least resistance, meet a change in lines of force through the 
reversed group of wires 8^4, at the same time generating a larger magnetic electromotive 
force in a reverse movement by the path of The bus rod 41, which being met by an 
increase of the lines of magnetic force from the magnetic coils, acts to control the 
movement of the current, while generating in the collision of these lines of force a higher 
electromotive force, involving the magnetic coils in the spaces from 1 to 6 inclusive, of the. 
air gap, the current now flowing through the magnetic coil during its flow from the group 
of conductors 83, to the conductors in the space S^6 in the first series of six spaces of 
the air gap, the current flowing through the magnetic wiring by the conductor 8^5, in the 


space marked М^1, thence through the magnetic winding S^2 in the next space, thence 
through the magnetic windings N^2 in the next space, thence through to magnetic winding 
S^4 in the next space, thence through the magnetic winding N^S in the next space, thence 
through the magnetic windings N^6 in the next space, at which point, the current whose 
fluctuations have been regulated in rapid changes of polarity, with increased electromotive 
force, flows with an inductive force through the bus rod to energize the series of coils 
from 1 to 8, it being observed that in my transformer the electromotive force is being from 
magnetizing coil 1 to 32 respectively until an increased load is thrown on the transformer, 
increasing the magnetic lines of force of the coils of the transformer, when the inductive 


of the transformer where the lines of force in the correction of the poles of the group 
of wires 8^1 are subjected to a change of polarization and depolarization through one or 
more of the wires 8^8, setting up additional electromotive force, its fluctuations being 
made constant through the magnetic field coils in the spaces of the air gap from 1 to 6 in 
the next quarter division of the transformer, and as the load further increases so as to 
involve the magnetic circuits 33 and 35, the flow of the current is inducted through the 
conductors 35^x, 36°, through the bus rod 46, taking the electromagnetic force from the 
excitation from all the coils of the transformer, whose potentials follow the group of 
conductors which lead to the next series of coil windings 16 to 24, flowing through the 
reversely connected group of wires N^21, and is then conducted through the series of 
magnetic coils in the next series of coils respectively. 


As the load increases, the Principal magnetic coils shown in heavy lines in Figs. 11-11A in 
the last distribution of current, flows from the dense coil 32, energizing bus rod 48, and 
also energizing the series of eight coils of the transformer from 1 to 32 inclusive, the 
current flowing through the reversely connected conductors P27 through magnetizing field 
cutting the line of force and creating an electromotive force the current flowing 
through the fourth division of the six spaces of the air вар, and the magnetizing field coils 
in said series, in which the fluctuations of the current are made constant and the full 
stribution of the current is now attained from each portion of the transformer, in which 
portions, while the electromotive force is increased to meet the demands of the load, a 
constant regulation is being effected in the excitation coils and through the magneti 
field coils, impeding the lines of least resistance which are afforded a compensating 
resistance in proportion to the load cut in and out through the rheostatic controller, hence, 
as the electromagnetic force of the transformer is increased to supply the electromotive 
force required, the accumulation of the ether waves in the collector produces an 
electromotive force of undiminished quantity, this result being a new discovery of far 
reaching benefit to mankind, involving as it does the inceptive potency of electric energy 
for all, purposes, evolved from the general ether wave field of electric medium by me. 


Having fully described my invention, what I now claim as new and desire to secure 
by Letters Patent, is: 


1. The production and generation of an electromotive force from the accumulation of 
the ether waves of an unknown potential, from the general field of ether wave electric 
medium. 

2. The production and generation of an electromotive force, from the accumulation of 
the potentials of ether waves of electric medium, and their polarization into electromotive 
force constant. 

3. А source of electromotive force, comprising an inductive polarization and 
depolarization of the pulsating waves of ether, from the ether wave potential of the ether 
wave electric medium. 

4. Тһе production and generation of an electromotive force, consisting of the 
accumulation of the ether waves of the general electric ether wave medium, and changing 
their potentials in the paths of broken circuits of opposite polarity, and polarizing and 
depolarizing the wave potentials and subjecting the energized potentials to a tra 
through magnetic circuits. 

5. А source of electric motive force, comprising the inductive ether wave potentials of 
the ether wave medium, whose potentials are changed through resistances in their paths, 
and then polarized and depolarized in transmission 

6. The method described of producing an electromotive force, consisting in collecting 
the ether waves from the general field of electric medium, their potentials changing withi 
broken circuits, then through polarized resistances, 

7. The method described of producing an electromotive force, consisting in collecting 
the ether waves from the general field of electric medium, changing their potentials, 
transmitting them within broken circuits, polarizing and depolarizing the potentials and 
through polarized resistances in magnetic circuits. 

8. Тһе method herein described of producing an electromotive force, consisting 
collecting and accumulating the ether waves from the general field of electric ether wave 
medium, changing their potentials and transmitting these potentials within broken circuit 
polarizing and depolarizing these potentials in a transmission through polarized resistances 
in magnetic circuits of reversing polarities, 

9. The method herein described of producing an electromotive force constant, 
consisting in collecting and accumulating the ether waves from the general field of electri 
ether wave medium, changing their potentials and transmitting these potentials within 
paths of broken circuits, changing their potentials and polarizing and depolarizing the: 
potentials and transmitting them through polarized resistances, thence through magnet 
Circuits in which circuits the polarities are changed according to the electromotive force. 

10. The method and apparatus herein described, for collecting from the general ether 
field, of electric medium, of electric ether waves or ether in an accumulative, distributable, 
measurable, electromotive force. 

11. The method. and apparatus herein described, for collecting from the general ether 
field of electric medium of the ‘wave potentials, and breaking up the lines of force of these 
potentials to produce an electromotive force. 


12. The method and apparatus herein described for collecting and accumulating from 
the general field of electric medium of ether waves of unknown polarity and converting 
these waves into lines of electromotive force of constant polarity, 

13. Тһе method and apparatus herein described for collecting and accumulating from 
the general field of electric medium, of ether waves of unknown polarity from aerials of 
opposite polarity, transmitting these waves through broken conductors in groups of 
broken circuits in electrical contact with the aerials, then through polarized resistances in 
electrical contact with the conductors in the broken circuits 

14. The method and apparatus herein described for collecting and accumulating from 
the general ether field of electric medium of the ether waves, consisting in establishing a 
conductivity of the wave medium between aerial conductors in parallel, and conducting 
the ether wave from conductors through groups of broken circuits in electric connection 
with the terminals of the aerials, and interposing polarized resistances between the 
terminals of the aerial conductor 

15. The method and apparatus herein described for collecting and accumulating from 
the general ether field of electric medium of unknown polarity, of ether waves of 
electromotive force, consisting in conducting the lines of force of the ether electric waves 
through aerials and within groups of broken circuits, and breaking up the lines of force, 
then reversing the polarity of these potentials through the medium of polarized resistances, 

16. The method and apparatus herein described for collecting and accumulating from 
the general ether field of electric medium, of an amperage of electromotive force, and 
increasing its lines of force in a transformer of magnetic lines of force. 

17. А collector of ether electric waves, consisting of aerial conductors, and a group or 
groups of wave polarizing and depolarizing broken circuits leading therefrom, and 
polarized resistances so related to the broken circuits as to break up the potentials of the 
ether medium. 

18, А collector of ether electric waves, consisting of aerial conductors, and a group or 
groups of wave polarizing and depolarizing broken circuits in wave transmitting 
connection with the terminals of the aerial conductors, and polarized resistances in the 
path of the electric medium at the terminals of the aerials, 

19. A collector of the ether electric waves, consisting of aerial conductors, and terminal 
contacts and broken wave group or groups of conductors polarizing and depolarizing 
connected with the terminal contacts, 

20. А collector of ether electric waves, consisting of aerial conductors of the potentials 
of the electric waves, and opposing group or groups of wave polarizing and depolarizing 
broken conductors, in wave transmitting connection with the terminals of the a 
conductors, and polarized resistances connecting the group or groups of broken circuits 
and insulated therefrom, 

21. A collector and accumulator of the ether electric wave: 
inductive aerial plates, and terminal contacts in oppos 

22. A collector and accumulator of the ether electric waves, consisting of wave 
inductive aerial plates, each plate having a series of terminal contacts in registering 
positions, and polarizing and depolarizing conductors in broken circuits carried by the 
terminal contacts on each plate, and wave transmitting polarized resistances connecting 
the registering contacts, 


23. А collector and accumulator of the ether electric waves, consisting of separate 
wave inductive aerial plates, and a series of terminal contacts on each plate in registering 
positions to each other respectively, means for insulating one plate from the other, and a 
group or groups of conductors in broken circuits on each plate, in wave transmitting 
connection with the terminal contacts, and polarized resistances connecting the contact on 
the other plate. 

24. А collector and accumulator of the ether electric waves, consisting of separate 
wave inductive aerial plates, and a series of terminal contacts on each plate, an insulating 
member between the said plates provided with openings registering with and admitting 
said terminal contacts, polarized resistance coils in said openings connected with the 
respective contacts on the separate plates, and wave polarizing group or groups of broken 
conductors on said terminal contacts. 

25. An apparatus for the collecting, accumulating and accreting, the ether electric wave 
energy, comprising inductors of the ether electric waves, circuit breaking polarizers and 
depolarizers of the electric waves, potentials changing elements connecting the broken 
circuits, and magnetic circuits, and polarizing and depolarizing current transmitters in the 

circuits 


and a transformer of 
increased energy of electromotive force, from the amperage of wave energy transmitted. 
from the accumulator. 

27. An ether wave transformer of electromotive force, comprising magnetic circuits, 
and polarizing and depolarizing circuits controlling the magnetic circuits 

28. Ап ether wave transformer of electromotive force, and magnetic circuits of 
increased activity without the main body, and an air gap between, and polarizing and 
depolarizing circuits connecting the poles of the magnetic circuits of the main body, with 
the poles of the magnetic circuits of the outer body, and electrically controlled thereby. 

29. A collector and accumulator of the ether electric waves, and magnetic circuits 
energized by the polarized and depolarized ether waves from the accumulator. 

30. An ether wave transformer of electromotive force, comprising an internal body of 
magnetic circuits, and an external body of magnetic circuits of increased magnetic intensity 
to that of the internal body, and an air gap between, conductors connecting the magnetic 
poles of the terminal body with the magnetic poles of the outer body, and groups of 
polarizing and depolarizing circuits connecting the conductors of these poles with each 
other, and polarized, resistances in the air gap connected with the polarizing and 
depolarizing circui 

31. An ether wave transformer of electromotive force, comprising a series of internal 
magnetic circuits, and a series of external magnetic circuits, and an air gap between, 
conductors connecting the poles of the external magnetic circuits with the poles of the 
internal magnetic circuits in progressive degrees of electric induction, and polarizing and 
depolarizing circuits connected with the terminal contacts of the conductors with the poles 
of the magnetic internal circuits with each other in reverse order, and conductors leading 
from said poles to the air gap and polarized resistances connected with the polarizing and 
depolarizing circuits within the air gap. 

32. An ether wave transformer of electromotive force, comprising an internal body of 
magnetic circuits, and an extemal body of increased magnetic intensity, to the internal 


body, and having an air gap between, insulated means connecting the internal and external 
bodies of magnetic circuits, and conductors connecting the poles of the intemal and 
external magnetic circuits in progressive degrees of electric induction, and polarizing and 
depolarizing circuits connecting the conductors from the poles of the magnetic circuits in 
series, and series of polarizing and depolarizing circuits connecting said series of 
conductors in reverse order, and polarized resistance coils in the air gap insulated from the 
magnetic circuits and connecting electrically the series of reversed polarizing and 
depolarizing circuit from the magnetic circui 

33. The herein described method of producing electromotive force between the poles 
of a transmission resistance coil 

34. The herein described method of producing electromotive force from the ether 
waves of electric medium between the lines of force passing through the poles of a 
transmission resistance ci 

35. The herein described method of producing electromotive force from the aerials of 
conductors of ether wave electric medium, by changing their potentials during the 
transmission of the lines of force through wave transmission resistances. 

36. The herein described method of producing electromotive force conducted through 
the aerials of the ether wave electric medium consisting in changing their potentials 
through broken conductors in contact with the aerials and during transmission of the lines 
of force through wave transmission resistance coils. 


In witness whereof I hereunto affix my signature: 


HARRY E. PERRIGO 


The Day The Lights Were On 


Electric Blue Crater 


thony Jenkins Astronomy Site 


he photo above is the spectrum of a glass tube filled with hydrogen that is excited with a high voltage. It resembles a 
neon sign, except the glass is straight and filled with hydrogen gas and not neon. 


important features are the bright emission lines in the Hydrogen spectrum. There is one line in the visible red, the 
brightness ome in the blue, the second from the right isin the violet range and the last in the ultra violet range, not 
visible to the human eye, but barely detectable with a digital camera. (Data collected from the Warren Wilson College 
Physics Department) 


What is relevant in our look at Aristarchus is the intense emission in the blue to ultra violet end of the spectrum of 
Hydrogen plasma emissions. In the Russian/NASA document we see recorded evidence of strong and variable 

issions in this H spectrum as well as the K. In the papers below we can see that the К spectrum emissions also are 
involved with ionized plasma... 


"The explanation of the hydrogen spectrum is perhaps the most important test that any theory of electronic sructure must 
pass. The wavelengths ef the lines of the Balmer veries (shown above) ах well ay other series in the spectrum of hydrogen 


ture very well known indeeil."~ University of Kentue 


Seems Aristarchus Crater passes that test for "electronic structui 


th flying colors 


K Spectrum 


k Spectrum of Finite Lifetime Passive Sealars in Lagrangian Chaotic Fluid Flows 


Keeveo! Nm," Thomas M. Anipnsen. Je." Parvez N. Guadar, and Edward Оп" 
University of Maryland, College Parks Maryland 20742 
eid 23 Mareh 1999) 


Papers: 


High Resolution Measurement of the K Spectrum of Fe 

New Spectral Diagnostics of Non equilibrium Astrophysical Plasmas 

by V. Decaus and P. Beirsdorfer et al 

Lawrence Livermore National Laboratory, University of California, Livermore, СА 94581 
SOURCE 


"This paper is organized as follows. In § 2, we describe the EBIT and review our experimental procedure. In § 3, we 
present our measured spectra and compare them ta published predicted spectra for ionizing plasmas. In § 4, we 
discuss the effects of K-shell ionization and the consequent spectral depender hape of the electron. 
distribution. 


Livermore Electron Beam lon Trap (EBIT). The electron density in the 
fares... 


SBIT is similar to the electron density of solar 


All the papers we find dealing with the К Spectrum are all heavy reading in Physics, but they talk about electron 
sions, solar and cosmic radiation and lonized Plasma. Combining these pieces shows us that Aristarchus 
definitely has emissions in both these spectra, and that the emissions are not always there, and that they have ben 

recorded at different intensities. 


Does this make Aristarchus a Fusion Reactor? We don't know, but the evidence certainly indicates something along 
those lines is going on. Time to start looking at the Moon with ultraviolet cameras. 


‘One last piece of the puzzle.. below is a Fusie 


successful at Sandia National Laboratory 


Reactor that has prov 


“Z causes rewctions to occur neither by confining low density plasmas in dimensionally huge magnetic fies, ay do 
tokomuaks, nor by focusing inten beams on or around а target, as ín laser fusion, bur simply through те 
‘application of huge pulses of electricity applied with very sophisticated timing, The pulse creates an intense magnetic field 
that crushes tungsten wires into а foam cylinder to produce X-rays. The X-ray energy, striking the surface of the target 
capsule embedded in the cylinder, produces a shack wave that compresses the deuterium within the capsule, fusing enough 
deuterium to produce neutrons." Sandia National Lab 


SANDIA NATIONAL LABORATORY 
Z MACHINE 


MIT 


Neutron Lifecycle Series: 
Helium-3 Gas Detectors 
at the SNS 
and HFIR 


July 21, 2016 


Kevin Berry 


At SNS, ~ 2/3 of the operating instruments that 
the Detector Group supports use *He detectors 


Spallation Neutron Source at Oak Ridge National Laboratory 
The world’s most intense pulsed, accelerator-based new 
ке == 


+. as well as most of the instruments at HFIR 


High Flux Isotope Reactor at Oak Ridge National Laboratory d 


ited highest flux reactor-based neutron source. 


Single output tubes - used individually or arranged 
into array 


Linear Position Sensitive Detectors (LPSDs) 
vacuum compatible, typical installations cover 
large areas (10s of m?) 

(GE Reuter-Stokes) 


Wide variety of configurations - linear, radial, 
or curved about horizontal or vertical axis 


SN 


— 


Multi-wire, areal coverage (common gas space) 


Brookhaven Multi-Wire Proportional Detector for 
WAND (HB-2C at HFIR) 


120? Curved Multi-Wire Proportional Counter (Brookhaven National Lab) 
Currently at PCS Instrument in Los Alamos National Lab, N.M. 
Scheduled for delivery to ORNL end of summer 


And of course the neutron beam monitors 


Helium-3 Detector Deployment at SNS and HFIR 


* Over 4600 tubes installed at SNS; ~ 600 at HFIR 


— Active lengths from 10 cm to 200 cm 


— Tube diameters from 0.8 cm to 5 cm 


* Four multi-wire area detectors (soon to be 5) 


* Helium-3 pressures from 4 atm to 30 atm 


Why do we need to ‘detect’ neutrons ? 


Detectors provide us with the information we need to learn about how 
neutrons interact with our samples 


What do the detectors actually ‘detect’ ? 


What we want to know is intensity (relative to the incident beam) as a 
function of scattering angle 20 and neutron wavelength A 


e detector 


ansmitted beam 


[E 


Incident beam 


sample 


What detectors measure is neutron interaction location (and at the SNS, time) 


location х, у, 2 — 8 timet — A (v= Lit; р=ту= ҺА) 


The ‘effective’ size of the detection element is important (spatial and temporal 
measurement uncertainty), need for different detector types, no ‘one size fits all’ 


How do we ‘detect’ neutrons ? 


How do we detect neutrons? 


* Aneutron must interact with matter in a such a way that it gives some indication 
of its presence 


* With zero net electrical charge, interaction with atomic electrons is not possible 
(as in X-ray, gamma, electron detectors) 


Xray pho electron > 


PHOTO-ELECTRIC ABSORPTION 


* Instead we must rely on the only interaction available to us — 
a nuclear reaction with an atomic nucleus 


ЗН (Tritium) 


° — Ф = E 


3He 9 


What materials can we use for neutron detection ? 


It turns out there are only a few isotopes for which the neutron has a high 
probability of interaction with the atomic nucleus, and can be considered 
candidates for practical thermal neutron detectors 
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Cross-section, о (barns) 


10! 


Neutron Energy (meV) 


V Radeka, DOE BES Neutron&Pholen Detector Workshop, Aug 1-3, 2012 


Relative Cross Sectional Areas (at 1.8 A) 


Cross section has units of area [barns] 
It can be thought of as the effective size of the target nucleus 


Boron-10 
3840 b 


1 barn 


diameter ~ 11 fm. 
1 barn = 10-28 m? = 10-24 cm? = 10? fm? 


(1 fm = 1075 m) 


Important Nuclear Reactions for Neutron Detection 


In addition to having a high absorption cross section (probability), the nuclear 
reaction must produce charged daughter products which can then be detected by 
more conventional detection technologies 


n + He — 3H + 1H + 0.764 MeV 
n + ŝLi — ^He + 3H + 4.79 MeV 


п + 10B — 7Li+ “Не + 0.48 MeV y-ray + 2.3 MeV (93%) 
— Li + ‘He + 2.8 MeV (7%) 


Note the Q values - thermal neutron kinetic energy (10s of meV) cannot be directly 
measured 


Helium-3 


* Natural abundance 0.000137% 
* By-product of radioactive decay of tritium (nuclear weapons program) 


ЗН — He + e+ V, Тир = 123y 


* U.S. mass production of tritium ceased in the mid 1990’s (weapons reduction) 
+ U.S. demand increased after Sept 11, 2001 (portal monitors, border security) 
* In 2008 a critical shortage of helium-3 in the U.S. was realized (supply << demand) 
* Efforts to develop alternate detector technologies for large area coverage 
Straw Tube detectors, Multi-blade detectors (1B) 


* BF, commonly used as neutron gas detector prior to the widespread availability of He-3 
— but BF, is a toxic, corrosive gas (He-3 is inert) 
— nevertheless, some facilities have recently revisited BF, due to the He-3 shortage 


The n-?He reaction: 


n + ?He — ЗН + p + 764 keV 


Momentum Conservation - trajectories antiparallel 
Energy Conservation — KE split inversely proportional to mass (3:1) 


* proton kinetic energy = 573 keV 
* triton kinetic energy = 191 keV 


Reaction products lose energy 
through interactions with gas atoms 
(excitation and ionization) 


Average energy per pair W ~ 30 eV 
7 25,000 electron-ion pairs (4 fC) 
W > IP (ionization potential) 


lonization 
п. Centroid 
с р 
573 keV 


Sphere of centroids 
from many neutron 
vents 


Distribution of centroids 
projected in one-dimension 


FWHM ~ 0.8 x proton range 


V. Radeka, DOE BES Nevtran&Phatan Detector Workshop. Aug 1-3, 2012 


Proton Range in 1 bar He-3 ~ 5-6 cm 


Range of Secondaries in Gases 


50 


stopping power [kev/mm] 


He (range/10) 
pu———Ó—M—— '' 
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o 
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Proton range inversely proportional to pressure - i.e. range = 5-6 mm in 10 bar He-3 


Detector Fill Gases: Stopping and Quench 


* Stopping gases are added to 
reduce size of charge cloud 


— Ar, СН», CF, in common use 
* In addition, polyatomic gases 
needed for photon quenching 
— UV/Vis photons emitted via 
excitation interactions, must be 
absorbed to prevent secondary 
ionization elsewhere in tube 
— Polyatomic gases de-excite 
non-radiatively (rot, vib modes) 
= С.Н», CF, СО, in common use 
— stopping gas can also act as 
the quench gas 
* Noelectronegative gases 


propane plus 
б alm He-3 


Stopping Gas Pressure [atm] 


У Radeka, DOE BES Neutron? Photon Detector Workshop, Aug 1-3, 2012 


The Helium-3 Gas Proportional Detector 


anode neutron 
cathode HV 


preamp 


* Positive HV on wire, E field falls off as 1/r (strong near wire) 
* Electrons drift in toward wire (anode), ions drift out toward grounded 
tube wall (cathode), but at velocities ~ 1000 times slower 


* Current pulse is measured, proportional to charge collected on wire 
(Shockley-Ramo theorem) 


* 4fC is impractical, need gas gain to amplify charge signal 


Electric Field and Gas Gain 


In large E fields, electrons can attain 
sufficient KE between collisions to ionize a 
neutral gas atom, producing an electron-ion 
pair, process creates an avalanche of charge 


(Townsend discharge) 


Monte Carlo simulation 


Mateo, etal 
IEEE Trans Nuc Sá, Vo. NS:32, No. 1, 1985 


Gas Gain 


Diethorn Model 


In|G| = (V In[2|/AV ша] [ In{V/pa In|b/al} - In |K| ] 


Gain approximately exponential 


with voltage G ~ eV 


Factors include: 


applied voltage V 
anode and cathode radii a and b 
gas pressure p 


gas specific parameters AV, Ec/p 
AV = potential difference between ionizing collisions 
Ес = critical electric field for gas multiplication 


BIO SANS vs. EO SANS Gas Gain 


Plot Courtesy of GE Reuter-Stokes 


Gas gain of LPSDs typically a few hundred (charge ~ 1 pC) 


Preamplifier 
signal current in — voltage pulse out 


neutron 


cathode „7 


BULL NN 


preamp 


Volts 


Preamplifier 
Signal 


= Time 


Differential Pulse Height Distribution and the 


“Wall” Effect 


For interactions which occur 
near the tube wall, either the 
proton or the triton can reach 
the wall before giving up all of 
its energy to the gas. 


The result is less than the full 


amount of charge collected on 
the wire. 


Lost он Temal peak 
ыыы — deposited in gas. 


Resttion 
ам product RS d 
dE full-energy 
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"Wall effect" 


В 
cohtinuum 


191 573 764 keV 
Deposited energy Е 


Wall effect depends on tube 
dimensions and gas pressure 


Discriminator 


Circuit which passes all signal 
above an (adjustable) 
threshold voltage, and rejects 
everything below it 


Some circuits contain both 
upper and lower 
discriminators, and pass only 
what falls between 


Input Output 


Wall Effect and Discriminator Setting 


Typically set discriminator just Mmm 

below the low energy neutron SESE ae 
shelf to reject counts due to 
gammas and electronic noise 


Wall effect more pronounced in 
small diameter (larger surface to 
volume) or high pressure 
detectors (short attenuation 
length) 


[as a TU 


Single Ended Tubes - Triple Axis and Powder 
Diffractometer (HFIR) 


* Charge sensitive preamplifier plus voltage 
discriminator 


* High voltage applied to anode wire 


+ All pulses with voltage above discriminator 
level are counted as neutrons 


* No positional information 


— other than event occurred 
somewhere inside the tube 


— essentially a counter 


Linear Position Sensitive Detectors (LPSDs) and 
Resistive Charge Division 


Modular Assembly “8 packs” 
Resistive anode (few 1000 ohms) 
Anode at HV (1.5-2kV typ) 
Preamplifier at each end of tube 
Current divides according to resistance 


it sees to preamps 


Current from both preamps is ну I-A 
measured, compared mb] 
Mathematical expression n—bcáP 
(A - В)/(А + B) " о 
determines interaction location E 
im -1 
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Preamp B 


Wide Range of Pulse Shapes are possible ... 


Pulses at right are from 
interaction near tube end 


Pulses below are from 
interaction near tube center 


Neutron detection response along the anode wire 


Counts 


o 128 256 m m 640 768 296 1024 


Detector Active Length 


Area Detectors - BNL MWPC, WAND 


La. 


Multi-Wire Proportional Counter WAND Detector 
(Brookhaven National Laboratory) (Ordela, Inc) 


Multi-Wire Proportional Counters from BNL 
(SNS Reflectometers) 


These detectors date back to the 80’s, and still are in service! 


* 20cm x 20 cm active area 
1.5 cm gas depth (He + C,H,) 


X and Y orthogonal cathodes with 
anode between at + high voltage 


* Charge at anode induces signal on 
cathodes 


* Preamps every 7* wire (1.1 ст) 


Resistive charge division between each 
pair of nodes (preamps) 


Low noise, low gas gain (~ 25) 
* 1.5mm spatial resolution (x and y) 


Interpolation based on 
Recirculating gas pump and filter signals from three wires 


* 4 us dead time per pulse (C-A)/(A+B+C) 


PSDs with Rise Time Encoding 
(HFIR Neutron Residual Stress Mapping Facility) 


10 cm long x 5 cm wide active area 

2 ст active depth 

* ЗНе + CF, at 6.9 atm to give 
efficiency > 65% at 2A 

Entrance window 2.5 mm 6061 Al 

* Anode and Cathode wire planes 

RC or “rise time” encoding 

(Borkowski-Kopp) 

* Two preamps - one at each end of cathode 
Bipolar shaping of signal pulses 4 / \ 

x Difference in zero-level crossover times is B \ 
linearly proportional to neutron position 


Ordela model 1155N PSD 


= 


Bipolar Pulse 


Neutron Beam Monitors (Ordela) 


* Low gain (~ 7) gas proportional detector 
* Two or four anode wires 
+ Low efficiency (10? - 105 typ) 
+ ЗНе or ^N conversion gas 
(^N cross section ~ 1.9 barns) 


Note: beam monitor gas is essentially non-attenuating, but the wall thickness 
is 2 mm 6061 aluminum x 2 = 4 mm per monitor 


attenuation ~ 1% per mm (for 1A) 


What properties are important in the selection of a 
neutron detector ? 


- Some or all depending on the instrument 


Resolution is the ability to distinguish between 
Spatial Resolution two closely spaced events (in space, time, energy) 


* Timing Resolution 

* Detection Efficiency 

Count Rate Capability/Dynamic Range 
* Gamma Efficiency/Discrimination 
Cost/Areal Coverage 

* Long Term Reliability/Maintainability 


ET lon ofthe Resolution Capability ofthe Three 
Fes o Ray Detectors forte iver Spec Obtained тот 


Borrowing an Example from X-Ray Spectroscopy 


Cotes Phil G Bieter and Willam J Сатья 
US. Bureau ones, Coos Park, Malan 


Slit Mask to Measure Spatial Resolution 


Three Slits in Neutron Detector Response 
Shielding Mask (BAL) Through Three Slit Mask 


Position Histografh 


Timing Resolution and Parallax 


Finite detector depth d contributes Parallax contributes to spatial 
to uncertainty in measurement of (and to lesser extent) temporal 
detection time uncertainty 


Worst Case 
At~d/v, 


At the SNS, neutron events are time stamped to a precision of 100 ns 
But what is the uncertainty in this measurement (for 1.8 A neutrons, м, ~ 2 mm/ys) 


Neutron Detection Efficiency 


efficiency = 1 – exp(- npod) 


Plots below for gas depth d= 1 cm 


п = number density 
= 2.7 x 10? |cm*-atm 
р= gas pressure [atm] 
(А) = cross section [cm?] 
(function of A) 
d = gas depth [cm] 


Efficiency % 


Wavelength [A] 


For beam monitors, efficiency = npod 


Gamma Efficiency 


* Gamma rays interact with matter 
primarily through 
— Photoelectric 
— Compton 
— Pair Production (>1.02 MeV) 
* Strong dependence on Z 


* Combine this with low number 
density of gases ~ 1019 - 1020 


* Helium-3 detectors have low 
gamma efficiencies 


(typically < 108) 


Told Cross-section (borns/fmolecue) 


Lifetime and Aging 


* Formation of polymers which deposit on 
wires 


— hot spots or dead areas 


* Polymerization depends on gas purity 
and composition, also count rate 


Question - 


+ How long will it take to use up the 
helium-3 in a typical gas detector 


Answer — 
* Assume 10‘ n/s per cm? x m x 107 s/yr 
10 atm = 3 x 10? gas atoms per cm? Images courtesy of 
So, would deplete ~ 1 in 1,000,000 P. Krizan, lonization Counters 


He-3 atoms in 1000 years ! 


EVENTS = 25343 2-0.18167 A 


Y (ст) 


Thank You for Your 
Time and Attention 
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HELIUM-3 - BASED FUSION PLASMA 
SV. Rychkov 


Bauman Moscow State Technical University, 105005 Moscow, Russia, 
E-mail: rychkova power.bmstu.ru 


The experimental devices and conceptual designs of the field-teversed configuration (FRC), tandem mirror and 
spheromak as best solution for the ом radioactive plasma, namely helium-3 based fusion plasma, are reviewed. Reactor 
Schemes based on D He-Li fuel with the possibility of He mining on the Earth and Moon, including breeding and 
Support reactors are proposed. "He acquisition, some estimation and resources are presented, Applications of D-'He 
reactions and advanced-fueled allemative systems are discussed. 

PACS: 525511 


INTRODUCTION EXPERIMENTAL AND FU: 


PARAMETERS 


ION 


The most important technological advantages (blanket 


absence and possibility of using of the liquid first wall Main experimental devices that can be used as D-'He 


and direct conversion system) of power plant based on 
compact systems [L2] — alternative scheme with low 
radioactive fuel [3-5] — in comparison with tokamak and 
other magnetic systems burning conventional D-T fuel are 


burn - compact tori as FRC and spheromal and open 
confinement system as tandem mirror - are shown in the 
Table, Some of experiments may be extrapolate to fusion 
regime. The name of Institute, Lab and University and the 


essential main functions and properties are indicated opposite the 
Theta-pinch, spheromaks merging and rotating each device. The possibility of controlled fusion in a FRC 

‘magnetic field formation of FRCS [6-9] has been used using D-'He fuel (T, ~ 50 keV, п, — 10^ m^) is eviden 

Successfully in previous experiments, but it extrapolate уа peta (rhe plasma to field energy density ratio) 


роду tothe [шов pie УЫЗ FRC step and МИЁ Ма (e pls. feld серу deny mio) 
secon aude vi поно Три. pow am ADAE уйна biis DT eli бе Бол cula 


being sought. Schematic D-'He-fueled compact system is 


shown in Fig.l, where the separatrix has prolate shape Principal FRC, Mirror Trap and Spheromak experiments 
and the plasma has the form of elongated quasi 
equilibrium. FRE Linear Machine. | Sphromak: 
Experimental plasma parameters for compact and СВР — UC | AMBAL-M -|BCTX — UC 
linear machines (both with open filed lines) ranges: | реле p- "B | Budker Institute | Berkeley, heat 
average beia 52-5959, electron temperature  FFIREX Comal | CLM Sask СТ 
T.- 002-4 keV, electron density n,-10*- P m, | Munsat/Boulder | Columbia injection, 
energy confinement time te ~ 001-2ms, external | Colorado U. ^ | University Caltech 
magnetic field B-0005-15T, ion temperature [FIX Oska U, | GAMMA 10 —HWIT-CT — 
T003- 10keV, © length 1-02-12 m, radius [Stil RMF- | PRC.U.Tsukuba | Himeji, Japan 
т NucTE3 [мави - v.|erix - UC 
= 001-05 m. Nihon University, | Tokyo, Davis, 
theta-pinch facilit | Hanyang acceleration 
FRX-L LANL, | СОТ, SHIP | HIT-S1 _ U. 
J MIFMTF high | BINP, LLNL, | Washington 
E density refueling new formation 
- KT. BN, TOR - | GOL-3 SPHEX ——- 
i = TRINITI, Multiple Mirror | UMIST, р, 
compression __| Trap —Budker | toroidal field 
Lebedev Physical | FLM - Uppsala | SSPX- LINE, 
= Institute RAS | Universi confinement 
MRX z HANBIT | SSSX, пыле 
Princeton, oblate | Device- KBSI | probe 
fuxcconserver reconnection 
и TCSUSTX-U.[MuliCmp [теза — — 
reni Washington Trap - | Tokyo Univ. 
RMF, T, flux | Kurchatov Inst | FRC, other TC 
Fig 1, DHe field reversed configuration = prolate 
equilibrium with low radioactive fuel 
PROBLEMS OF ATOMIC SCIENCE AND TECHNOLOGY. 2008. Ж б. 61 


Series: Plasma Physics (14), p. 61-63. 


"He ACTIVITIES 


First analysis of D-'He low radioactive systems and 
research on helium-3 resources have been started by 
LN. Golovin [10] in USSR, Н. Momota [11] in Japan and 
GI. Kuleinski [12] im USA in the 19800. Most of 
conceptual designs [7,11] on the DHe fuel assumed 
helium-3 from the Moon. Helium-3 supply on the Earth is 
just for couple years energy at full "He extraction from the 
atmosphere and underground gas [8] if we assume DHe 
thermonuclear power plant. Such situation may be 
improved by reactor schemes using catalyzed cycles and 
fusion cycles with "He getting in additional reactors 
(Shown in Fig 2). "He has been produced in the auxiliary 
reactor and the part of the fusion power going to support 
the p^Li reaction: 1) D- He fusion power plant and self- 
sufficiency of helium-3 ; 2) Main reactor with D-'He-'Li 
mixture. This is a hybrid system - amplification factor is 
less than in the first case and part of He will be delivered 
йот the Moon. The third scheme (not shown here) 
assumed lunar helium-3. 

IF it is necessary "He will be produced on the Moon. 
Lunar зой [12] which contained desired isotope, covers the 
Moon (sea richer of helium, than highlands). History of 
"eium in bref 1% Lunar Development Symposium, 
Atlantic City, 22-24 September 1986; Ist Wisconsin 
Symposium on Helium-3 and Fusion Power, 21 - 22 August 
1990, Madison; US-USSR Workshop on D-'He Reactor 
Studies, 25 September — 2 October 1991, Moscow; 20% 
"Wisconsin Symposium on Helium-3 and Fusion Power, 
19-21 luy 1993, Madison. The Intemational Lunar 
Exploration Working Group (ILEWG) is а public forum 
created im 1994, The last 9h Intemational Conference on 
Exploration and Utilisation of the Moon (ICEUMS) held 
22 - 26 October 2007 in Sorrento. 


pli э Hes lana Me 


^w 


none 


D4 He > p (Hé t + Ne (6T ма) 


me 
Deb рав тии Ml) 
DED Dn G45 + Hehe ма) 


ЕЯ 
Ld 


Fig.2, D-He-Li fuel fusion cycles. 
Scheme at the top shows main reactions, at the bottom = 


auxiliary reactions, small sigma*y and cross section for 
the reactions in the last box 2 stages reactor 
with "He recovery 

‘The price of helium and helium-3 is the separate 
question. Chemical-grade (99.9% pure) Helium-3 from 
ISOTEC Inc, Matheson company, Miamisburg, ОН, 
USA (htp://www isote.com/) now costs $2201йет. 

So, the recent price is 5110051 for Не, liquid “He ~ 
SSH, gus He ~ 1.64MSikg ($1.64 billion a ton). 

‘The abundance of helium on the Earth are estimated 
ав 310!" m’. In the crust, the concentration of He is in 200 
bigger than in the atmosphere. Russian Federation total 
decp-lid gas estimated as ~ 48 10" m' (1680 - 10" Р) 
East Siberia, Yakutia have resources of natural gas [13] ~ 
30- 107 m” (heliumerich >0. 

Moon: ~ 1000 million tones (regolith), Uranium: 
*He"He = 1/3000, Jupiter: 10* t (atmosphere), Saturn + 
asteroids + comets (asteroids more rich of helium-3) 

Estimation for the ою reactions 
"He He pp)'He*12860 and "He(d p He 18353: 

"Helle reaction has reaction energy 1286 MeV 
(2.06: 107 J). 1 gram —2: 10” particles of helium-3. 1 ton. 
of He: (1286-10) x (1.6 10”) x (2107) = 20,610" J of 
heat energy. Le, | of "He is equivalent to 5.4 million 
tons of oll 

рне ~ 1836 MeV. 1 ton of "He: (183610) x 
(1.610) x (210%) = 59:10! J of thermal energy. One 
ton of "He ~ 15.5 million tons of oil! 

Oil costs ~ SlO0bar. Urals (main Russian brand) 
coefficient ~ 728 bart. 1 ой ton costs 728$. 

‘At one billion dollars a t, the energy cost of He is 
equivalent to ой at ~ $9 per barrel! We can go up to 510 
billion for helium from the Moon! 

Even, for Wittenberg figures [12] (710° for "He 
Volume Fraction in natural gas) we have: 

Just for Siberia Q0 10") x (710!) = 21- 10° m^ of 
He 28: 10 kg, ie. 281! 

Irkutsk region (He reserve in 2025) ~ 30-10 m. 

World: (27.8-10) x (14:10) x 0.134 52 tof He tt 
Jes enough even for Demo reactor. To cover the energy 
supply of one country (taking into account 20 percent of 
usage thermonuclear reactors of general part) 10 tones рег 
year of helium-3 is required and enough for Russia. Other 
Countries also have helium (reserve and resource): US + 
Algeria + Canada + Japan (Niigata basin — He/He higher 
ratio) + China + Australia. 

Approximate power inputs on helium detachment (low 
temperature separation or produced rectification) from 
gases contained 0.02; 005; 0.5% He - 250, 100 and 
m 

Applications of helium-3 based plasma [14] unlimited 
and may lead to new era im medicine and space 
propulsion. Near term — proton source and medical 
isotope production, cancer therapy, FRC fueler for 
tokamak design, detection of explosives and chemical 
wastes. "О + p on + "F; "Mo + p > n + “Te; N + 
poe + "C; "O +p “He + N; "C + p >n + № 
PN + p > n + "O, Mid term — destruction of fissile 
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material and radioactive wastes, material and technology 
issues, including thick liquid walled commercial power 
plant (low recyeling/ wall pumping). 
CONCLUSIONS 
Aneutronie! low radioactive fuel is the way to clean 


SV. Ryzhkov. Thermal-physical analysis of low- 
radioactive thermonuclear plasma in the magnetic 
fusion device! Problems of Atomic Science and 
Technology. Series "Plasma physics" (13). 2007, NI, 
p.941 

LF. Santarius, E.A. Mogahed et. al. Final report for 


and cheap energy in the бше. An aliemative DE е tet icnad configuration power plant ei 
сир issue морів мшу / Report UWEDM-1129. 
Glen son. тау be applied forthe eatr based Баю, ping аму 7 Report, UT 
оп апу magna confinement suem, Even more Е 
d D-'He Field-Reversed Configuration Fusion Power 
OMITymagmetzed get fusion (MIT) might ше i 
Cuenca mgt, fasion. (МТ) gh gt Fusion Technol 2001, v. 39 (IT), P. 410 
пасаг forthe D-le*Li Tel cycle breeder, polarized. 41S 
beams, plasma accelerator, colliding beam, also are open Ê- S.V. Ryzhkov. Features of formation, confinement 
кик plas and ашыну of the eld reversed. configuration 
Problems of Atomic Science and Technology. Series 
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ТЕРМОЯДЕРНАЯ ПЛАЗМА НА ОСНОВЕ ГЕЛИЯ З 
СВ. Рыжков 

Рассмотрены экспериментальные установки обращенной магнитыой конфигурации (FRC) и сферомак, 
составляющие класс магнитных систем, называемый “компактный тор”, и зеркальные ловушки, как наиболее 
перспективные и, в то же время, надежные и простые кандидаты в качестве термоядерных реакторов c 
улучшенным топливом. Представлены реакторные схемы c комбинированным D-'He-^Li топливным циклом с 
возможностью получения телия-3 ma Земле, включая реакторы-бридеры, и накопления "Не в результате 
побочных реакций, а также c учетом лунного гелия, Показаны расчеты стоимости He-3 при получении ero из 
природного rasa, а также история вопроса и полная и энергетическая цена гелия-3. Обсуждены концепция 
e о мамшейгронаы ори и прин моло плазмы па «СН 


ТЕРМОЯДЕРНА ПЛАЗМА НА ОСНОВІ ТЕЛО: 
СВ. Рижков 

Poarnanyro експерименталы установки зверисной warniruoi конфігурації (FRC) i сферомак, що складають 
клас marinus систем, названий “компактиий top", дзеркальні пастки як найбїлыш перспективі i, y той же 
час, ai i прост кандидати як термоядерий реактори з поліашеним паливом. Представлено ревкторий схеми. 
з комбйноваим D. He^Li паливним циклом à маоязивістю одержання гелйо-3 на Землі, включаючи ргактори- 
рідери, i накопичення Не у результат побічних реакцій, а також 3 урахушиням wicsuoro renio. Показано 
pospaxyuxu вартості Не 3 при одержаны Кого з природного rasy, а також історія питання і nomna енергетична 
Зіна толію-3. Обговорено somuenuio електростанції 4 алонейтронним паливом i pimi додатки 
малорадйоактиши1 плазми на основі reniio-3. 
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Using Lunar Helium-3 to Generate Nuclear Power 
Without the Production of Nuclear Waste 


G. L. Kulcinski 
Fusion Technology Institute 


University of Wisconsin-Madison 


Presented at the 20th International Space Development Conference, Albuquerque NM, May 24-28, 2001. 


The Public Developed a Resistance to 
Nuclear Power in the Late 20th Century 


The resistance seems to be largely based on: 


1) Fear of radioactivity releases 
2) Uneasiness with long-term nuclear waste storage 
3) Fear of proliferation of nuclear weapons grade material 


All of the above problems stem from the nuclear reaction: 


1) Radioactive fuel 
2) Radioactive reaction products 
3) Neutrons 


There Are 2 Main Nuclear Reactions 
to Release Energy 


Fission Fusion Q 


CD 
Nese, ЕР. 


хо Helium 


$9. neutron 
e ото 


Light Isotopes е 


neutron 


The 20th Century Approach to Fusion Only Partly 
Alleviates Public Concerns About Nuclear Power 


Public Concern 


Radioactive Releases 


Long Term 
Radioactive Waste 
Storage 


Proliferation 


How DT Fusion Addresses Concern 


Avoid runaway reactions and "meltdown" scenarios 


However, still have gigacuries in reactor in the event 
of an accident 


Choice of fuel and structural material can reduce 
effective half life to < 100's years 


However, radiation damage and replacement of 
components can produce large volumes of radioactive 
waste 


Reactor does not require fissile or fertile material 


However, excess neutrons can be used to breed 
fissile fuel 


Fusion Can be Conveniently Divided into Three Eras 


Ist Generation D +T — n (14.07 MeV) + *Не (3.52 MeV) 
D + D > п (2.45 MeV) + 3He (0.82 MeV) {50%} 
— p (3.02 MeV) + T (1.01 MeV) {50%} 


2nd Generation р + 3He — p (14.68 MeV) + *He (3.67 MeV) 


3rd Generation — ?He + He > 2p + “He (12.9 MeV) 


The Number of Neutrons Generated by Helium-3 
Fusion Fuels is Very Small 


12 
11 


Rel. n/MeV 4o 
Released in 
Fuel 8 


0.04-02 o 


Fission DT D?He Зне-Зне 


FUSION 
Sburn Hali Of I BIE 


The Use of 2nd and 3rd Generation Fusion Fuels Can Greatly 
Reduce or Even Eliminate Radioactive Waste Storage Problems 


several times Several times 


Class С amount | Class С 
amount 


сее 
ЕВЕ 
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Characteristics of D ?He Fusion Power Plants 


* No Greenhouse or Acid Gas Emissions During 
Operation 


* Very High Efficiencies (270%) 


* Greatly Reduced Radiological Hazard Potential 
Compared to Fission Reactors (<1/10,000) 


* Low Level Waste Disposal After 30 y 


* No Possible Offsite Nuclear Fatalities in the 
Event of Worst Possible Accident 


Characteristics of | *He*He Fusion Power Plants 


* No Greenhouse or Acid Gas Emissions 
During Operation 


* No Residual Radioactivity After 30 Years 
of Operation (No Radioactive Waste, 
Radiation Damage, or Safety Hazard). 


Fusion Reactivities for IEC Distributions 
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cathode voltage=55 kV 
cathode current=60 mA 


He Reaction Rate Achieved in 
Wisconsin IEC Device 


reaction 
products 
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Significant Progress Has Been Made in Producing 
High Energy Protons from the D?He Reaction 


1.Е+09 


1.Е+08 


Steady State 
1.E+07 Reactions/Second 


1.E+06 
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1.Е+04 


1.Е+03 
1/1/98 1/1/99 1/1/00 1/1/01 1/1/02 


Date Experiments Conducted in Wisconsin IEC Device 


Major Societal and Technical Concerns of 
Nuclear Energy Options 


Fusion Generation 
Fission 2nd 
а 


D?He 


Proliferation 
Radiation Damage 
Nuclear Waste 
Radiological Hazard 
Tritium 


Physics Req't. 


Hardest Easiest 


Major Problem Minor Problem 


— Hs 


* Helium-3 concentration 
verified from Apollo 11, 12; 
14, 15, 16, 17 апа U.S.S.R. 
Luna 16, 20 samples. 


Current analyses indicate 
that there are at least 
1,000,000 tonnes of,helitim-3 
imbedded in the lunar, 
surface. 


Significance of Lunar Helium-3 


I TONNE or HES can produce 
40,000 Ey 2-y oF егете NSF 
c <. 


40 tonnes of He-3 WHI peovicle 


forthe зип? U.S. electricity 
«onjumpotionu in 2000, 


“At 1 Billion Dollars a Tonn 
Energy Cost of Helium- 3 is Equivalent ~ 
to Oil at $7 per Barrel ~ 


d 


a 


There is 10 Times More Energy i 
— r: ^ 


— 


Helium-3 on the-Moon Than in All == 


the Economically Recoyerable Coal; Oil 


апа Natural Gas on the Earth: 


The Development of the 2nd and 3rd Generation Fusion Fuels in 
the 21st Century Could Lead to Near Term, as Well as Long-Term 
Benefits to Society 


Phase 3 
Long Range Benefits of a Q>10 IEC Device 


Phase 2 


Intermediate Term Spinoff 
from а Q = 1-5 Device 


All of Phase 1 

Destruction of Toxic Materials 
Space Power 

Propulsion Technologies 
Remote Electricity Stations 


Phase 1 
Near Term Spinoff from a Q < 1 Device 


* Medical Treatment 

* Civilian Commercial Markets 
* Environmental Restoration 

* Defense 


Applications 


Near Term Long Range 


* Medical Isotope Production * Small (50-100 MWe) 
Electrical Power Plants 
* Cancer Therapy 
* Use of Advanced 


* Detection of Fuels (Helium-3) 
Explosives 
* Detection of * Space Propulsion 
Chemical Wastes 
* Base Load 
Mid-Term Electrical Power 
Plants 


* Destruction of 
Fissile Material * Hydrogen Production 


* Destruction of 
Radioactive Wastes * Synthetic Fuel Production 
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Hermann Plauson: Conversion of Atmospheric Electricity (Articles & patents) 


Source Tonte: rearesearch.com 


Hermann PLAUSON 


Conversion of Atmospheric Electricity 


Biography (Wikipedia) 
Meridian International Research: Atmospheric Electricity Resear 
‘Science & Invention (Feb. 1922): "Power from the Air" (1) 

Science & Invention (Mareh 1922): 


"over from the Ai Шу 


son's Patents (Lis) 


H Planson: USP # 1540904 — Conversion of Atmospherte Electricity 


2157282 — Improvements ln ече Motors 


Process & Apparatus for Converting Statie Atmospherle Electrical Energy into Dynamic 


Electrical Energy. 


‘Science & Invention (June 1928) - "Harnessing Natu 
H Plauson : British Patent #200735 — Process for Producing Rapidly Moving Electrons | PDF | 
H Planen : Gewinnung und Verwertung der Annesphatischen комн ( 1922 ) LEDE | 


^ Electricity" 


ilkpedierg/wib Herman: 


Biography 


Hermann Plauson was an Estonian engineer and inventor: Plauson investigated the production of energy and power via atmospheric 
elec 


Pasa was the director ofthe Fischer-Tropsch "Опо Traun Research Laboratories" in Hamburg, Gormany during the Weimar Republic 
ofthe 19203. He built on Nikola Tesla's dea for conneeting machinery о the "wheclwork of nature”. Раоа US Patent # 1540998 
describes methods o convert altematng radiant static electricity io rectified continuous current pulses He developed he Plauson's 
convener, an electrostatic generator, In 1920, Plon published а book tiled "Production and Сано of Ihe Amoipheric Electric 
Gr, Gewinnang und Verwertung der Atmayphaysche Ella). А copy of this book s nhe British Library. 


Iis believed that he was related o Gertrud Plauson (the exact relationship îs unknown; she may be his wife 


wer from the А”. Science and тендан Feb. 1922, o. 10. Vl TX, Whole No. 106 New Yok, energy ng) 


Science and Invention, V 


—S 
Power from the Air (1) 
w 
Hugo Gernsback 


During the war thene was developed in Germany a new art — or science — that bids fair t revolutionize our present menas af ob 
power 
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Hermann Plauson: Conversion of Atmospheric Electricity (Articles & patents) 


This art, whic is as new now as wireless was 25 years ag, will attain proportions during the next 25 years that may appear fantastic 
today. The inventor of the new science, an engineer of note, Herr Hermann Phuson has devoted years of labor to his researches and he 
has now actually in use small power plants, that generate electricity dict fom the ай, day and night, without interruption at practically 
во cost, nce the plant is constructed 

We had occasion, in one of ош former issues, to describe the system, roughly, боа, cabled dispatches, but complete information is 
available now. The amount of electrical power thut resides in our atmosphere ts astounding Heer Plauson found in hi experiments that a 
single balloon sent aloft 10 a height of 300 yards gave a constant current t 40 vols of 1-8 amperes, or in 24 hours over 17-14 Kilowatt 
By using two balloons in connection with а special condenser battery, the power obtained was 81-12 Klowats in 24 hours. The actual 
current delivered was 6% amperes at 300 vlt 


The best ballons used by the inventor are made of in aluminum leaf, No fabrie was used. A simple internal system of ribs, stays and 
wires gives the balloon rigidity as well as a certain amount of elasticity. The ballon, when made airtight, is fld with hydrogen or 
ote, with helium. И will then stay aloft for weeks at a time. The outer surface is dotted with extremely sharp pins, made sharp 
levtolyically. Ordinary pins did to prove good current collectos, as they lacked extreme sharpness. The pins themselves were made 
fiom amalgamated zine, containing a radium preparation, in order to ionize the air. Н was also found that by doting the outer surface of 
‘he balloon with zincamalgam more current could be collected. Even better results were obtained with polonium amalgam. Plauson states 
that the function of these amalgams is purely photoelectric. 


‘One hundred of such captive balloons, separated one hundred yards ftom each other, will give a steady yield of 200 horsepower. This is 
The minimum, because in the winter his igure increases up to 400 horsepower, due to the higher electrification of the atmosphere 


We need not go into the technie of how the current is finally made useable far industrial purposes, sufiee it to say that the problem has 
been entirely solved by Herr Plauson By using batteries of condensers, high tension transformers, ete., the current can be transformed 10 
any Tom desires, Such as for lighting lamps, ranning motors, charging trage batteries, ete. 


Piauson also invented а sort of electrostatic rotary transformer which gives allemating curent without the use of condensers and 
transformers, Indeed, its output is very great, as it actualy suck” the current down rapidly fom the collector balloons. There is no doubt 
that his invention will soon come into universal use all over the world. We will see the land dated with captive balloons, particularly in 
the county and wherever water power does not abound. Indeed, the time is nor distant when nearly all of our power will Be derived from 
the amosphore So lar seems 1o be the cheapest foem of power known, t being much cheaper even than water power — the cheapest 
биш of power known today. Not only that, but as the inventor points ош, no devastating thunder Storms occur near such serial power 
plans, because the balloons act ot only as lighting arrestere, bul they uickly discharge the biggest thunder cloud, safely and noiselessly 
Through heir grounded spark paps. 


Science & Invention (March 822) page 1006, 1007 
Power from the Air (1) 
wy 
Hugo Gernsback 


1 For many years electrical engineers have endeavored to devise some means whereby it would become possible to utilize the бее 
“шеш energy ever present in the atmosphere, Бы they were not successful, аз every now and then an extra heavy surge of statie current 
‘would sod down the elevated conductor and endanger the lives of the experimenters, or cle destroy the apparatus connected with it. A 
German engineer has, however, devised the somewhat elaborate scheme here shown in bf, and he has succeeded, а least so his report 
Sites in safely extracting several kilowatts electrical power ftom e atmosphere with теш: surfaced balloons, elevated to а bight 
of only 1000 fet] 
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Hermann Plauson: Conversion of Atmospheric Electricty (Articles & patents) 


We have previously teated ofthe extraction of local energy ftom the atmosphere. The diffrence of electric potential i different parts 
‘ofthe simosphee, and the dillerence between the upper aie and cath make ia tempting proposition o obtain power from atmospheric 
ешейу. The power would lake the fem of high potential difference with а discharge almost of a siatie nature, It has long appeared 
father doubtful to conservative engineers, if such а source of power should realy be available. Yer when we see the Бе Mash st 
certainly suggests very high power, even though the tol of ts energy may e small, on account af the small duration of the discharge lis 
‘tothe thunder stor that we ok fo geting power om the atmosphere, as the subject is now being seriously investigated. A German 
‘scientist, Hermann Plauson, bas published a very elaborate werk on this subject, and has investigated the use of kites, balloons and 
towers, for the utilization of the high potentials existing in the aie at different altudes, and as studied out the construction of motors 10 
Be operated by the peculiar type of discharge whieh wl be obtained, ifthe projects are sucessfully carried ot 


We will first speak of the methods used for collecting electricity fom the upper ай. The author cites several German patens One of them 
shows the use of a kite balloon: The Balloon is shown orig in the sir, Kile fashion, and om it hangs a great net or aerial for the 
ollecion of electricity. The conductor from the aerial leads to the ground station; quite an elaborate description iw given of he oto 
‘which the patentee proposes to have covered with дой points. A windlass takes în or pays out cable for the ова, and the patentee 
шпн that by sending the apparatus toa height of about one mile he Wil have 225,000 volis ta draw upon. He then speaks o а battery of 
30000 cells in series, which will use upto 40,000 10 50.000 volts in the charging. This certainly provides for a reasonable are fall of 
potential 


Ви our author discards this idea and first suggests something more permanent. He proposes the erection of towers to be in the 
neighborhood o 1,000 feet high, or about he height of the Eiffel Tower At the summit he has his collecting aerial, The appliance consists 
Sf a number of copper tubes, within each one е proposes to bum gas Lamps, whose products of combustion will reach the aerial, à 
‘collecting network covering the tops of the ues, One of his apprehensions is that if rain should wet his connections trouble might ensue, 
so he proposes a protection at the op in the shape of a great belllike shield, resembling in his terms "a Siamese pagoda". He also 
onpores the farm of the protection to that of a preat petticoat insulator: Another of his cles is that he must have his tower insulated 
from the earth. He, therefore describes a complicated foundation for his structure. He proposes first to рош in at the htm of the 
‘excavation foundation of simple concrete. On this he places a layer of asphalt, and then a layer of cast glass, the en feet thick, and 
Then comes а reinforced concrete foundation. t0 which the metallic foot of the tower is 10 be anchored. This foundation must rise a least 
“Seven feet above the ground level, and is o be boarded in on sides 1o protect Trom moisture. The author's idea tocca number of 
These towers connected by a horizontal cable, to whieh the serials for collection of potentials are secured. 


ирнен mareasistemicomDIDATTICAK2027/Hermannh2OPlauson20%20Conversion20f1K20Atmospharic¥20Electiclty#,20% 284 icleett2. 


ana 


ОЛ Hermann Plauson: Conversion of Atmospheric Electricity (Articles & patents) 


‘The author strongly advocates balloons as collectors of the electric power o the ай. These he depicts covered with spots. These spots 
indicate areas to be variously coated and prepared to collect potential from the atmosphere, 


Jo the first place be describes the balloon as made of thin metalic leaf supported by internal sibs. Stet wires silver-plated, copperplate, 
ог aluninunxcoated, run from the balloon tothe pendant or junction rin. То this ring the tether cable is attached and runs to n insulated 
Windlass on the surface of the earth. The ballon st rise to an altitude Varying fom 300 Сео three miles. 


The coating ofthe spots is to be of the thinnest amalgam, of mercury and gold, or zine, or even polonium, perhaps only 1/2500 inch thick. 
АП over the upper face of the balloon are numbers metal points То prepare the needle-like wires, they are collected into bundles and 
are treated electrolytically in a bath, зо ss tobe dissolved in part. This gives а sharp point and roughened surface, all adapted for 
collecting the electric energy. The points may be of copper, steel, or some hard metalic alloy. Afer this corrosion. Аз it may be termed, 
the wires are pland with gold or other of the so-called noble metals iis advised that polonium or radium salts Бе added to the plating 
wath 


De Plusoa devotes many pages of his book to describing his motor. This is a rotary motor including а stator and rotor and its peculiarity 
ista it contains no coils, develops no electromagnetic field properly speaking, but works by statie excitation: One typical arrangement is 
shown in ow illustration. The stator paler and rotor plates are concentric with cach other, representing segments of cylinders. The 
Alteration of negative and positive charged plates produces the rotation. In the connections thene is included а safery spark gap to take 
care of dangerous potentials. Inducancs and capacities are also used and indicated. It was found that the plates heated, owing to he 
Foucalt currents, and to overcome this, several methods of subdividing the stator and rotor plates, are deseribed by the author 


The whole subject is quite captivating, and it really seems as ithe utilization of the electricity ofthe air may be almost in sight. It would 
seem possible to carry ош experiments in this direction by means of the Eiffel Tower, but of course, tbe rouble here is that the tower is 
rounded, and perfect insulation of the collecting surface is absolutely essential 


And now our author gives us some practical details. He says that on the Finland plains he carried out experiments with a balloon made of 
Aluminum leaf with collecting needles of amalgamated zc wil a radium preparation as an ionizer. The surface of the balloon was 
Sprinkle over with zinc amalgam It was sent up toa height of 300 meters, саћу 1,000 ee and was held by copper lated steel wire. A. 
“constant current of 1-8 ampere at an average of 400 volts potential difference was obtained. This gave nearly three-quarters of a kilowatt, 
‘or close о one horsepower. ТЬе collector of the balloon insulated from the cath showed а tension of 42,000 volts. By sending up à 
Second balloon with an antenna to the same height at a distance of 100 meters from the first balloon, а curent of over 3 amperes was 
‘obtained. Then by puting imo the circuit a large condenser, whose capacity was equal 10 the surface capacity of both balloons, and of the 
antenna connections, he current zose 10 68 amperes with about 500 volts mean tension, By the use of hese ro balloons, hz eventually 
fan up the power to 34 онан 


Science & Invention (June 1928 ) 
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Hermann Plauson: Conversion of Atmospheric Electricty (Articles & patents) 
Science and Invention for June, 1928 ш 
Remarkable European Experimente with Atmospheric Flectrical 
Discharges with Potentials as High as 3,000,000 Volts 
Ry HENRY TOWNSEND 


atin of 35) Te. and dase stents of ders of Гете Ener 
pou pp Ec 


qm deca beri Ш de Am iy Rd 

ее eis he yero ке 

alice ue. d'un Grex gabie pine east wilh АГУ tramite Mel pos 
nel ut inet S pe я 

а toge of omar RR (van foe drut ALAD 

aee бең йик ишн PAT жк Tie эттин oe bated hase ng 
M a үш wees ne ooh, whi Ы) 


БЭ ааыа ва 


у leanne of de 
ЕЕ ШЕ т 
fae Hehe о, ап gels 
SP tamale Bag 
pron 


ч ште redd Vine dora and 


Ee а 


EE ET 
T esee ш а cs hec Ш 
drea посе энш у See js. 
PE i = 
Spruce a ae 
carve 
otc i ah qe entre 
Got ie lone thee cu cere E 
wordline Ruler af de cn 


oor a I 


ирнен. mareasistemicomIDIDATTICAK2027/Hermannî2OPlauson20%20Conversion2001¢20Atmospharic¥20Electiclty# 20% 284ricles%t2.... 6/32 


saz018 Hermann Plauson: Conversion of Atmospheric Electricity (Articles & patents) 


nt mareasistemi corvDIDAT ICA 2027 Herman? 20Piausen*20'L20Conversianti20of20AtmospherictiaDE iecit k2O%2BArles %2... 7/32 


sagt Hermann Plauson: Conversion of Atmospheric Electricity (Articles & patents) 


16 


а 
| ма 
you pledge 


yourself to secrecy we will 
teach you the secrets of 


Real Professional 


Learn to be a 
Mag 


ie Dem 


Weite Today т 


Знакова 1 


vir for June, tat 


otro from page M) 


[ TARNESSING NATURES ELECTRICITY 


arcane 
ee 


NIE ofthe main renan 
orc Ei matie 


E 


Vas а тит 
por 


epee 
deci a Awa туз пиаре ig so clet dea Str 
ES ad penis т тайт. “Ae E act 


ECTS «ийи анасы, Ме. йе see al 
ora th the oth жї кыт бекти Mc teary 

КЫР ihe uc дай, Soe te ta as wa 

perea m mf Shy be killed 3 mse i 


d 


Sitra, May pesale wil а 
iie Pe aae e fn Cake 


а Tat 
fasta wl ite 


Lo yn mentions ot the sat 
Tees ware ese ews bee 


T nitore Mero ала ишш ө; 
Tease кзы hee et eect ire, eie Мс Bok 
ct е ню he im hae уку perti 
wet йш stole frais eN тїгї of Бр ni d 

pack тир. In ig eue 
ME 


ing of р expeti 
oe tn simae ft har Ба 
poem Aree wed c meae thee на 


ирнен mareasstems cov DIDAT TICAY O27 Hermann? 20Pausonti20'L20Conversianti20ofi20Atmospheretia0Electiot A20 284riclest2.... 8/32 


A Practical Guide to ‘Free Energy’ Devices 


Part Рарв Last updated: 28th January 2006 Author Patrick 3. кеу 


Please note that this is a re-worded excerpt from this patent. It describes in considerable detail, different methods for 
bstracting useable electrical power from passive aerial systems. He describes a system with 100 kilowatt output as а 
small” system. 


US Patent 1,540,998 9th June 1925 Inventor: Hermann Plauson 


CONVERSION OF ATMOSPHERIC ELECTRIC ENERGY 


Be it known that |, Hermann Plauson, Estonian subject, residing in Hamburg, Germany, have invented certain new and 
useful improvements in the Conversion of atmospheric Electric Energy, of which the following is a specification. 


According to this invention, charges of atmospheric electricity are not directly converted into mechanical energy, and this 
forms the main difference from previous inventions, but the static electricity which runs to earth through aerial conductors 
in the form of direct current of very high voltage and low current strength is converted into electro-dynamic energy in the 
form of high frequency vibrations. Many advantages are thereby obtained and all disadvantages avoided. 


The very high voltage of static electricity of a low current strength can be converted by this invention to voltages more 
suitable for technical purposes and of greater current strength. By the use of closed oscillatory circuits it is possible to 
obtain electromagnetic waves of various amplitudes and thereby to increase the degree of resonance of such current. 
‘Such resonance allows various values of inductance to be chosen which, by tuning the resonance between a motor and 
the transformer circuit, allows the control of machines driven by this system. Further, such currents have the property of 
being directly available for various uses, other than driving motors, including lighting, heating and use in electro- 
chemistry. 


Further, with such currents, a series of apparatus may be fed without a direct current supply through conductors and the 


electro-magnetic high frequency currents may be converted by means of special motors, adapted for electro-magnetic 
oscillations, into alternating current of low frequency or even into high voltage direct current. 


DESCRIPTION OF THE DRAWINGS 
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Fig.1 is an explanatory figure 


ag 35 


Fig.2 is a diagrammatic view of the most simple form. 
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Fig.3 shows a method of converting atmospheric electrical energy into a form suitable for use with motors. 
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Fig.4 is a diagram showing the protective circuitry. 
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Fig.5 is a diagram of an arrangement for providing control 
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Fig.6 is an arrangement including a method of control 


Fig.8 shows a unipolar connection for the motor 


Fig.13 shows a form of inductive coupling for the motor circuit 
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Fig.17, Fig.18 and Fig.19 are diagrams showing further modifications 
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Fig.20 shows a simple form in which the aerial network is combined with special collectors 


Fig 22. 


Fig.21 shows diagramatically, an arrangement suitable for collecting large quantities of energy. 
Fig.22 is a modified arrangement having two rings of collectors 
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Fig.23 shows the connections for three rings of collectors 


Fig.24 shows a collecting balloon and diagram of its battery of capacitors 


Fig.25 and Fig.26 show modified collector balloon arrangements. 


Fig.29 shows the simplest form of construction with incandescent cathode. 
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Fig.31 is a modified arrangement 


Fig.32 shows a form with cathode and electrode enclosed in a vacuum chamber. 
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Fig.33 is a modified form of Fig.32 
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Fig.35 shows such an arrangement for alternating current 
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Fig.36 shows an incandescent collector with Nernst lamp 
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Fig.37 shows a form with a gas flame. 


Fig.1 illustrates a simple diagram for converting static electricity into dynamic energy of a high number of oscillations. For 
the sake of clarity, a Wimshutst machine is assumed to be employed and not an aerial antenna. Items 13 and 14 are 
combs for collecting the static electricity of the influence machine. Items 7 and 8 are spark-discharging electrodes. Items 
5 and 6 are capacitors, 9 is the primary winding of an inductive coil, 10 is the secondary winding whose ends are 11 and 
12. When the disc of the static influence machine is rotated by mechanical means, the combs collect the electric 
Charges, one being positive and one negative and these charge the capacitors 5 and 6 until such a high voltage is 
developed across the spark gap 7-- 8 that the spark gap is jumped. As the spark gap forms a closed circuit with 
capacitors § and 6, and inductive resistance 9, as is well known, waves of high frequency electromagnetic oscillations will 
pass in this circu 


The high frequency of the oscillations produced in the primary circuit induces waves of the same frequency in the 
secondary circuit. Thus, in the primary circuit, electromagnetic oscillations are formed by the spark and these oscillations. 
are maintained by fresh charges of static electricity. 


By suitably selecting the ratio between the number of turns in the primary and secondary windings, with regard to a 
correct application of the coefficients of resonance (capacitance, inductance and resistance) the high voltage of the 
primary circuit may be suitably converted into a low voltage high current output, 


When the oscillatory discharges in the primary circuit become weaker or cease entirely, the capacitors are charged again 
by the static electricity until the accumulated charge again breaks down across the spark gap. All this is repeated as long 
аз electricity is produced by the static machine through the application of mechanical energy to it 
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An elementary form of the invention is shown in Fig.2 in which two spark gaps in parallel are used, one of which may be 
termed the working gap 7 while the second serves as a safety device for excess voltage and consists of a larger number 
of spark gaps than the working section, the gaps being arranged in series and which are bridged by very small capacitors 
а,б, €, which allow uniform sparking in the safety section. 


1 is the aerial antenna for collecting charges of atmospheric electricity, 13 is the earth connection of the second part of 
the spark gap, 5 and 6 are capacitors and 9 is the primary coil winding. When the positive atmospheric electricity seeks 
to combine with the negative earth charge via aerial 1, this is prevented by the air gap between the spark gaps. The 
resistance of spark gap 7 is lower than that of the safety spark gap set of three spark gaps connected in series a which 
consequently has three times greater air resistance, 


Therefore, so long as the resistance of spark gap 7 is not overloaded, discharges take place only through it. However, if 
the voltage is increased by any influence to such a level that it might be dangerous for charging the capacitors 5 and 6, or 
for the coil insulation of windings 9 and 10, the safety spark gap set will, if correctly set, discharge the voltage directly to 
earth without endangering the machine. Without this second spark gap arrangement, it is impossible to collect and 
render available large quantities of electrical energy. 


The action of this closed oscillation circuit consisting of spark gap 7, two capacitors 5 and 6, primary coil 9 and secondary 
coil 10, is exactly the same as that of Fig.1 which uses a Wimshurst machine, the only difference being the provision of 
the safety spark gap. The high frequency electromagnetic alternating current can be tapped off through the conductors 
11 and 12 for lighting and heating purposes. Special motors adapted for working with static electricity or high frequency 
oscillations may be connected at 14 and 15. 


n Fig. 3. 
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In addition to the use of spark gaps in parallel, a second measure of security is also necessary for taking the current from 
this circuit. This is the introduction of protective electromagnets or choking coils іп the aerial circuit as shown by $ in 

ig.3. A single electromagnet having a core of the thinnest possible separate laminations is connected with the aerial. In 
the case of high voltages in the aerial network or at places where there are frequent thunderstorms, several such 
magnets may be connected in series. 


їп the case of large units, several such magnets can be employed in parallel or in series parallel. The windings of these 
electromagnets may be simply connected in series with the aerials. In this case, the winding preferably consists of 
several thin parallel wires, which together, make up the necessary cross-sectional area of wire. The winding may be 
made of primary and secondary windings in the form of a transformer. The primary winding will then be connected in 
series with the aerial network, and the secondary winding more or less short-circuited through a regulating resistor or an 
induction coil. In the latter case it is possible to regulate, to a certain extent, the effect of the choking coils. In the 
following circuit and constructional diagrams , the aerial electromagnet choke сой is indicated by a simple ring S. 


Fig.3 shows the most simple way of converting atmospheric electricity into electromagnetic wave energy by the use of 
special motors adapted for high oscillatory currents or static charges of electrical energy. Recent improvements in 
motors for working with static energy and motors working by resonance, that is to say, having groups of tuned 
electromagnetic co-operating circuits render this possible but such do not form part of the present invention 


A motor adapted to operate with static charges, wil for the sake of simplicity, be shown in the diagrams as two semi- 
circles 1 and 2 and the rotor of the motor by a ring M (Fig.3). А is a vertical aerial or aerial network. S is the safety 
choke or electromagnet with coil O as may be seen is connected with the aerial A. Adjacent to the electromagnet S, the 
aerial conductor is divided into three circuits, circuit 8 containing the safety spark gap, circuit 7 containing the working 
spark gap, and then a circuit containing the stator terminal 1, the rotor and stator terminal 2 at which a connection is 
made to the earth wire. The two spark gaps are also connected metalically with the earth wire. The method of working 
in these diagrams is as follows: 


The positive atmospheric electric charge collected tends to combine with the negative electricity (or earth electricity) 
connected via the earth wire. It travels along the aerial A through the electromagnet S without being checked as it flows 
in the same direction as the direct current. Further, its progress is arrested by two spark gaps placed in the way and the 
stator capacitors. These capacitors charge until their voltage exceeds that needed to jump the spark gap 7 when a spark 
‘occurs and an oscillatory charge is obtained via the closed oscillation circuit containing motor M. The motor here forms 
the capacity and the necessary inductance and resistance, which as is well known, are necessary for converting static 
electricity into electromagnetic wave energy. 


The discharges are converted into mechanical energy in special motors and cannot reach the aerial network because of 
the electromagnet or choke. If, however, when a spark occurs at spark gap 7, a greater quantity of atmospheric 
electricity tends to flow to earth, then a counter voltage is induced in the electromagnet, which is greater the more rapidly 
and strongly the flow of current direct to earth is. This opposing voltage causes the circuit to exhibit a sufficiently high 
resistance to prevent а short circuit between the atmospheric electricity and the earth. 


The circuit containing spark gap 8, having a different wave length which is not in resonance with the natural frequency of 
the motor, does not endanger the motor and serves as security against excess voltage, which, as practical experiments 
have shown, may stil arise in certain cases. 


In Fig.4, spark gap 7 is shunted across capacitors 5 and 6 from the motor M. This arrangement provides improved over- 
voltage protection for the motor and it gives a uniform excitation through the spark gap 7. 


Fig.5 shows an arrangement for producing large currents which can be used direct without motors, to provide heating 
and lighting. The main difference here is that the spark gap consists of a star-shaped disc 7 which can rotate on its own 
axis and is rotated by а motor opposite similarly fitted electrodes Та. When separate points of starts face one another, 
discharges take place, thus forming an oscillation circuit with capacitors 5 and 6 and inductor 9. It is evident that a motor 
may also be connected directly to the ends of inductor 9. 


Fig.6 shows how the oscillation circuit may have a motor connected via a variable inductor which opposes any excess 
voltages which might be applied to the motor. By cutting the separate coils 9 (coupled inductively to the aerial) in or out, 
the inductive action on the motor may be more or less increased, or variable aerial action may be exerted on the 
oscillation circuit 


In Fig.7 the oscillation circuit is closed through the earth (Е and E,). The spark gap 7 may be increased or reduced by 
means of a contact arm 7b. 


Fig 8. 
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Fig.8 shows a unipolar connection of the motor with the aerial network. Here, two oscillation circuits are closed through 
the same motor. The first oscillation circuit passes from aerial A through electromagnet $, point x, inductance 9a to the 
earth capacitor 6, across spark gap 7 to the aerial capacitor 5 and back to point x. The second oscillation circuit starts 
from the aerial 5 at the point x1 through inductor 9 to the earth capacitor 6 at the point x3, through capacitor 6, across 
spark gap 7 back to point x1. The motor itself, is inserted between the two points of spark gap 7. This arrangement 
produces slightly dampened oscillation wave currents, 


E: 


Fig.9 shows a loosely coupled system intended for small motors for measuring purposes. A is the serial, S is the 
electromagnet or aerial inductor, 9 the inductor, 7 the spark gap, 5 and 6 capacitors, E the earth, M the motor, and 1 and 
2 the stator connections of the motor which is directly connected to the oscillator circuit. 


Fig.10 shows a motor circuit with purely inductive coupling. The motor is connected with the secondary wire 10 as may 
be seen in Fig.11 in a somewhat modified circuit. The same applies to the circuit of Fig.12. 


The circuit diagrams shown so far, allow motors of small to medium strength to be operated. For large aggregates, 
however, they are too inconvenient as the construction of two or more oscillation circuits for large amounts of energy is 
difficult; the governing is still more difficult and the danger in switching on or off is greater. 


А means for overcoming such difficulties is shown in Fig.13. The oscillation circuit shown here, runs from point x over 
capacitor 5, variable inductor 9, spark gap 7 and the two segments За and 3b forming arms of a Wheatstone bridge, back 
to x. If the motor is connected by brushes 3 and 4 transversely to the two arms of the bridge as shown in the drawing, 
electromagnetic oscillations of equal sign are induced in the stator surfaces 1 and 2 and the motor does not revolve. If 
however, the brushes 3 and 4 are moved in common with the conducting wires 1 and 2 which connect the brushes with 
the stator poles, a certain alteration or displacement of the polarity is obtained and the motor commences to revolve. 


The maximum action will result if one brush 3 comes on the central sparking contact 7 and the other brush 4 on the part 
x. In practice however, they are usually brought on to the central contact 7 but only held in the path of the bridge 
‘segments 4a and За in order to avoid connecting the spark gaps with the motor oscillation circuit. 


As this prevents the whole of the oscillation energy acting on the motor, itis better to adopt the modification shown in 
Fig.14. The only difference here is that the motor is not wired directly to the segments of the commutator, but instead it is 


Wired to secondary coil 10 which receives induced current from primary coil 9. This arrangement provides a good 
transforming action, a loose coupling and an oscillation circuit without a spark gap. 


їп Fig.15, the motor is wired directly to the primary coil at x and x1 after the principle of the auto-transformer. In Fig.16, 
instead of an inductor, capacitor 6 replaces the inductance and is inserted between the segments 3a and 4a. This has 
the advantage that the segments За and 4a need not be made of solid metal, but may consist of spiral coils which allow a. 
more exact regulation, and high inductance motors may be used, 


The circuits shown in Fig.17, Fig.18 and Fig.19 may be used with resonance and particularly with induction capacitor 
‘motors; between the large stator induction capacitor surfaces, small reversing pole capacitors are connected which are 
lead together to earth. Such reversing poles have the advantage that, with large quantities of electrical energy, the spark 
formation between the separate oscillation circuits ceases. 


Fig.19 shows another method which prevents high frequency electromagnetic oscillations formed in the oscillation circuit, 
feeding back to the aerial. It is based on the well known principle that a mercury lamp, one electrode of which is formed 
of mercury, the other of solid metal such as steel, allows an electric charge to pass in only one direction: from the 
mercury to the steel and not vice versa. The mercury electrode of the vacuum tube N is therefore connected with the 
aerial conductor and the steel electrode with the oscillation circuit. Charges can then only pass from the aerial through 
the vacuum tube to the oscillation circuit and no flow occurs in the opposite direction. In practice, these vacuum tubes 
must be connected behind an electromagnet as the latter alone provides no protection against the danger of lightning. 


As regards the use of spark gaps, all arrangements as used for wireless telegraphy may be used. Of course, the spark 
gaps in large machines must have a sufficiently large surface. In very large stations they are cooled in liquid carbonic 
acid of better still, in liquid nitrogen or hydrogen; in most cases the cooling may also take place by means of liquefied low 
homologues of the metal series or by means of hydrocarbons, the freezing point of which lies between -90°C and -40°С. 
The spark gap casing must also be insulated and be of sufficient strength to be able to resist any pressure which may 
arise. Any undesirable excess super-pressure which may be formed must be let off automatically. 1 have employed with 
very good results, mercury electrodes which were frozen in liquid carbonic acid, the cooling being maintained during the 
operation from the outside, through the walls. 


ig.20 shows one of the most simple forms of construction of an aerial network in combination with collectors, 
transformers and the like. E is the earth wire, 8 the safety spark gap, 7 the working spark gap, 1 and 2 the stator 
surfaces of the motor, 5 a capacitor battery, S the protective magnet which is connected with the coil in the aerial 
conductor, А? to A? aerial antennae with collecting balloons, N horizontal collecting or connecting wires, from which, а 
number of connections run to the centre. 


The actual collectors consist of metal sheaths, preferably made of an aluminium magnesium alloy, and are filled with 
hydrogen or helium, and are attached to copper-plated steel wires. The size of the balloon is selected so that the actual 
weight of the balloon and its conducting wire is supported by it. Aluminium spikes, made and gilded as described below, 
аге arranged on top of the balloons in order to produce a conductor action. Small quantities of radium preparations, more 
particularly, polonium-ionium or mesothorium preparations, considerably increase the ionisation, and the performance of 
these collectors, 


ın addition to metal balloons, fabric balloons which are sprayed with a metallic coating according to Schoop's metal- 
spraying process may also be used. A metalic surface may also be produced by lacquering with metallic bronzes, 
preferably according to Schoop's spraying process, ог lacquering with metallic bronze powders in two electrical series of 
widely different metals, because this produces a considerably increased collecting effect. 


Instead of the ordinary round balloons, elongated cigar-shaped ones may be employed. In order also to utilise the 
frictional energy of the wind, patches or strips of non-conducting substances which produce electricity by friction, may be 
attached to the metalised balloon surfaces. The wind will impart a portion of its energy in the form of frictional electricity, 
to the balloon casing, thus substantially increasing the collection effect. 


In practice however, very high towers of up to 300 metres may be employed as antennae. In these towers, copper tubes 
rise freely further above the top of the tower. А gas lamp secured against the wind is then lit at the point of the copper 
tube and a netting is secured to the copper tube over the flame of this lamp to form a collector. The gas is conveyed 
through the interior of the tube, up to the summit. The copper tube must be absolutely protected from moisture at the 
place where it enters the tower, and rain must be prevented from running down the walls of the tower, which might lead to 
а bad catastrophe. This is done by bell-shaped enlargements which expand downwards, being arranged in the tower in 
the form of high voltage insulators of Siamese pagodas. 


‘Special attention must be devoted to the foundations of such towers. They must be well insulated from the ground, which 
may be achieved by first embedding a layer of concrete in a box form to a sufficient depth in the ground, and inserting in 
this, an asphalt lining and then glass bricks cast about 1 or 2 metres in thickness. Over this in turn, there is a ferro- 
concrete layer in which alone the metal foot of the tube is secured. This concrete block must be at least 2 metres from 
the ground and at the sides, be fully protected from moisture by a wooden covering. In the lower part of the tower, a 
wood or glass housing should be constructed to protect the capacitors and/or motors. In order to ensure that the ground 
lead connects to the water-table, a well insulated pit lined with vitreous bricks must be provided. Several such towers are 
erected at equal distances apart and connected with a horizontal conductor. The horizontal connecting wires may either 
Tun directly from tower to tower or be carried on bell-shaped insulators similar to those in use for high voltage electricity 
transmission lines. The width of the aerial tower network may be of any suitable size and the connection of the motors 
can take place at any convenient location, 


їп order to collect large quantities of electricity with few aerials, it is as well to provide the aerial conductor with sets of 
capacitors as shown in the two methods of construction illustrated in Fig.21 and Fig.22. In Fig.21 the set of capacitors 5 
is connected between the aerials Z via lead A and an annular conductor from which horizontal run to the connecting 
points C to which the earth wire is connected, Fig.22 shows a similar arrangement, 


‘Should two such series of antenna rings be shown by a voltmeter to have a large voltage difference (for example, one in 
the mountains and one on the plain) or even of a different polarity, these differences may be compensated for by 
connecting sufficiently large capacitor sets (5, Ба, 5b) by means of Май star conductors D and D^. Fig.23, shows a 
connection of three such rings of collectors are positioned in a triangle with a central set of capacitor. 
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000, Fig 23. 


The capacitor sets of such large installations must be embedded in liquefied gasses or in liquids freezing at very low 
temperatures. In such cases, a portion of the atmospheric energy must be employed for liquefying these gasses. It is 
also preferable to employ pressure. By this means, the capacitor surfaces may be reduced in area and stil allow the 
storage of large quantities of energy to be stored, secure against breakdown. For the smaller installations, the immersing 
of the capacitors in well insulated oil or the like, is sufficient. Solid substances, on the other hand, cannot be employed as 
insulators. 


The arrangement in the diagrams shown earlier has always shown both poles of the capacitors connected to the aerial 
conductors. An improved method of connection has been found to be very advantageous. In this method, only one pole 
of each capacitor is connected to the collecting network. Such a method of connection is very important, as by means of 
it, а constant current and an increase in the normal working voltage is obtained. If, for example, a collecting balloon 
aerial which is allowed to rise to a height of 300 metres, shows 40,000 volts above earth voltage, in practice it has been 
found that the working voltage (with a withdrawal of the power as described earlier by means of oscillating spark gaps 
and the like) is only about 400 volts. If however, the capacity of the capacitor surfaces be increased, which capacity in 
the above mentioned case was equal to that of the collecting surface of the balloon aerials, to double the amount, by 
connecting the capacitors with only one pole, the voltage rises under an equal withdrawal of current up to and beyond 
500 volts. This can only be ascribed to the favourable action of the connecting method, 


їп addition to this substantial improvement it has also been found preferable to insert double inductances with 
electromagnets and to place the capacitors preferably between two such electromagnets. It has also been found that the 
useful action of such capacitors can be further increased if an induction coil is connected as an inductive resistance to the 
unconnected pole of the capacitor, or stil better if the capacitor itself be made as an induction capacitor. Such a 
capacitor may be compared to a spring, which when compressed, carries in itself accumulated force, which it gives off 


again when released. In charging, a charge with reversed sign is formed at the other free capacitor pole, and if a short 
circuit occurs through the spark gap, the accumulated energy is again given back since now new quantities of energy are 
induced at the capacitor pole connected to the conductor network, which in fact, charges with opposite sign to that at the 
free capacitor pole. The new induced charges have of course, the same sign as the collector network. The whole 
voltage energy in the aerial is thereby increased. In the same time interval, larger quantities of energy are accumulated 
than is the case without such capacitor sets being inserted. 


f 


In Fig.24 and Fig.25, two different connection diagrams are illustrated in more detail. Fig.24 shows a collecting balloon 
along with its earth connections. Fig.25 shows four collecting balloons and the parallel connection of their capacitor sets. 


A is the collecting balloon made of an aluminium magnesium alloy (electron metal magnalium) of a specific gravity of 1.8 
and a plate thickness of 0.1 mm to 0.2 mm. Inside, there are eight strong vertical ribs of T-shaped section of about 10 
mm to 20 mm in height and about 3 mm in thickness, with the projecting part directed inwards (indicated by a, b, c, d and 
so forth). They are riveted together to form a firm skeleton and are stiffened in a horizontal direction by two cross ribs. 
The ribs are further connected to one another internally and transversely by means of thin steel wires, whereby the 
balloon obtains great strength and elasticity. Rolled plates of 0.1 mm to 0.2 mm in thickness made of magnalium alloy 
are then either soldered ог riveted on to this skeleton so that a fully metallic casing with a smooth external surface is 
created. Well silvered or coppered aluminium plated steel wires run from each rib to the fastening ring 2. Further, the 
coppered steel hawser L, preferably twisted out of separate thin wires (shown as dotted lines in Fig.24) and which must 
be long enough to allow the balloon to rise to the desired height, leads to a metal roller or pulley 3 and on to a winch W, 
which must be well insulated from the earth. By means of this winch, the balloon which is filled with hydrogen or helium, 
сап be allowed to rise to a suitable height of 300 to 5,000 metres, and brought to the ground for recharging or repairs. 


The actual current is taken directly through a friction contact from the metal roller 3 or from the wire or even from the 
winch, or simultaneously from all three by means of brushes (3, За and 3b). Beyond the brushes, the conductor is 
divided, the paths being: firstly, over 12 to the safety spark gap 8, on to the earth conductor E", and secondly over 
electromagnet S*, point 13, to а second loose electromagnet having an adjustable coil S*, then to the spark gap 7 and to 
the second earth conductor E. The actual working circuit is formed through the spark gap 7, capacitors 5 and 6, and 
through the primary сой 9; here the static electricity formed by oscilatory discharges is accumulated and converted into. 
high frequency electromagnetic oscillations. Between the electromagnets S* and S? at the crossing point 13, four 
capacitor sets are introduced which are only indicated diagramatically in the drawings by a single capacitor. Two of these 


sets of capacitors (16 and 18) are made as plate capacitors and prolonged by regulating induction coils or spirals 17 and 
19 while the two others (21 and 23) are induction capacitors. As may be seen from the drawings, each of the four 
capacitor sets, 16, 18, 21 and 23 is connected by only one pole to either the aerial or to the collector conductor. The 
second poles 17, 19, 22 and 24 are open. In the case of plate capacitors having no inductive resistance, an induction сой 
is inserted. The object of such a spiral or coil is the displacement of phase of the induction current by 4 periods, whilst 
the charging current of the capacitor poles which lie free in the air, works back to the collector aerial. The consequence 
of this is that in discharges in the collector aerial, the back-inductive action of the free poles allows a higher voltage to be 
maintained in the aerial collecting conductor than would otherwise be the case. It has also been found that such a back 
action has an extremely favourable effect on the wear of the contacts. Of course, the inductive effect may be regulated at 
will within the limits of the size of the induction сой, the length of the coil in action being adjustable by means of wire 
connection without induction (see Fig.24 No. 20). 


9? and S? may also be provided with such regulating devices, in the case of 8° illustrated by 11. If excess voltage be 
formed, it is conducted to earth through wire 12 and spark gap 8, or through any other suitable apparatus, since this 
voltage would be dangerous for the other components. The action of these capacitor sets has already been described, 


The small circles on the collector balloon indicate places where small patches of extremely thin layers (0.01 to 0.05 mm 
thick) of zinc amalgam, gold amalgam or other photoelectric acting metals, are applied to the balloon casing of light 
metal. Such metallic patches may also be applied to the entire balloon as well as in greater thickness to the conducting 
network. The capacity of the collector is thereby considerably strengthened at the surface. The greatest possible effect 
in collecting may be obtained by polonium amalgams and the like. On the surface of the collector balloon, metal points or 
spikes are also fixed along the ribs. These spikes enhance the charge collection operation. Since itis well known that 
the sharper the spikes, the less the resistance of the spikes, itis therefore extremely important to use spikes which are as 
sharp as possible. Experiments have shown that the formation of the body of the spike or point also play a large part, for 
example, spikes made of bars or rollers with smooth surfaces, have point resistance many times greater than those with 
rough surfaces. Various kinds of spike bodies have been experimented with for the collector balloons and the best 
results were given with spikes which were made in the following way: Fine points made of steel, copper, nickel or copper 
and nickel alloys, were fastened together in bundles and then placed as anode with the points placed in a suitable 
electrolyte (preferably in hydrochloric acid or muriate of iron solutions) and so treated with weak current driven by 2 to 3 
volts. After 2 to З hours, according to the thickness of the spikes, the points become extremely sharp and the bodies of 
the spikes have a rough surface. The bundle can then be removed and the acid washed off with water. The spikes are 
then placed as cathode in a bath containing a solution of gold, platinum, iridium, palladium or wolfram salts or their 
compounds, and coated at the cathode galvanicaly with a thin layer of precious metal, which mush however be 
sufficiently firm to protect them from atmospheric oxidation 


‘Such spikes act at a 20 fold lower voltage almost as well as the best and finest points made by mechanical means. Still 
better results are obtained if polonium or radium salts are added to the galvanic bath when forming the protective layer or 
coating. Such pins have low resistance at their points and have excellent collector action even at one volt or lower. 


In Fig.24, the three unconnected poles are not connected with one another in parallel. That is quie possible in practice 
without altering the principie of the Кее pole. Iis also preferable o interconnect a series of collecting aerials în parallel to 
а common collector network. Fig.25 shows such an arrangement. A", A^, АЗ, A are four metal collector balloons with 
Gold or platinum coated spikes which are elecrollicall mad in the presence of polonium emanations or radium sas, the 
spikes being connected over four electromagnets 5, S^, S*, S, through an annular conductor А. From this annular 
conductor, four wires run over four further electromagnets S*, S”, S°, S“, to the connecting point 13. There, the 
conductor is divided, one branch passing over 12 and ће safety spark gap 7 о the earth at E", the other over inductive 
resistance J and working spark gap 7 to the earth at E^. The working circu, consisting of the capacitors S and 6 and а 
resonance motor or а сарасйог motor M, such as already described, is connected in proximity around the sparking дар 
section 7. Of couse, instead of connecting he capacitor motor directly, ine primary chet for high frequency osclltoy 
current may aso be inserted 


The capacitor sets are connected by one pole to the annular conductor R and can be either inductionless (16 and 18) or 
made as induction capacitors as shown by 21 and 23. The free poles of the inductionless capacitors are indicated by 17 
and 19, and those of the induction capacitors by 22 and 24. As may be seen from the drawings, all of these poles 17, 22, 
19 and 24 may be interconnected in parallel through a second annular conductor without any fear that thereby the 
principle of the free pole connection will be lost. In addition to the advantages already mentioned, the parallel connection 
also allows an equalisation of the working voltage in the entire collector network. Suitably calculated and constructed 
induction coils 25 and 26 may also be inserted in the annular conductor of the free poles, by means of which, a circuit 
may be formed in the secondary coils 27 and 28 which allows current produced in this annular conductor by fluctuations 
of the charges, to be measured or otherwise utilised. 


According to what has already been stated, separate collector balloons may be connected at equidistant stations 
distributed over the whole country, either connected directly with one another metallically or by means of intermediate 
suitably connected capacitor sets through high voltage conductors insulated from earth. The static electricity is converted 
through a spark gap, into high frequency dynamic electricity which may be utilised as a source of energy by means of а 
suitable connection method, various precautions being observed, and with special regulations, The wires leading from 


the collector balloons, have up to now been connected through an annular conductor without this endless connection, 
which can be regarded as an endless induction coil, being able to exert any action on the whole conductor system. 


ıt has now been found that if the network conductor connecting the aerial collector balloons with one another, is not made 
аз a simple annular conductor, but preferably short-circuited in the form of coils over a capacitor set or Spark gap ог 
through thermionic valves, then the total collecting network exhibits quite new properties. The collection of atmospheric 
electricity is thereby not only increased but an alternating field may easily be produced in the collector network. Further, 
the atmospheric electrical forces showing themselves in the higher regions, may also be obtained directly by induction. In 
Fig.26 and Fig.28, a form of construction is shown, on the basis of which, the further foundations of the method will be 
explained in more detail 


TE, 


In Fig26, 12,3 and 4 are metalic colector balloons, with 5, 6, 7 and 8 their metalic aerial conductors and 1 the actual 
colector network Ths conss of fve cols and is mounted on high voltage Insulators i he air, on high voltage masts 
(or with а suitable construction of cable, embedded in the earth. Опе сой has a diameter of 1 to 100 km. or more. Sand 
51 are wo protective eecromagnets, Е в the second safety section against excess voltage, Е і earth conductor and E* 
the eanh conductor of the working section. When an absorption of sac atmosphere eecticty 1s effected through the 
four balloon collectors, in order to reach the earth connection E", the current must flow spirally through the collector 
network, over the electromagnet S, primary induction coll 9, conductor 14, anode A of the audion tube, incandescent 
cathode к, as he way over he electromagnet and safety spark дар Е offers considerably greater resistance. Owing to 
е fact thatthe accumulated curent fows in one direction, an electromagnetic айетайп feld s produced in the атг 
of the colector network col. whereby all of the fee electrons are directed more or less no the interior of he col. An 
creased ionisation of the atmosphere is therefore produced. Consequently the points mounted onthe collector balloon, 
Sow a considerably reduced resistance ала hersore Increased state charges re produced between the pointe on the 
balloon and the surrounding mosphere. This resus а considerably Increased colector effect 


A second effect, which could not be achieved in any other way, is obtained by the alternating electromagnetic field 
Tunning parallel to the earth's surface, which acts more or less with a diminishing or increasing effect on the earth's 
magnetic field, whereby in the case of fluctuations in the current, a return induction current of reversed sign is always 
produced in the collector coil by earth magnetism. Now if a constantly pulsating, continuous alternating field is produced 
as stated in the collector network 1, an alternating current of the same frequency is also produced in the collecting 
network coi. As the same alternating field is further transmitted to the aerial balloon, the resistance of its points is 


thereby considerably reduced, while the collector action is considerably increased. А further advantage is that positive 
charges which collect on the metal surfaces during the conversion into dynamic current, produce a so-called voltage 
drop in the collector area. As an alternating field is present, when discharge of the collector surfaces takes place, the 
negative ions surrounding the collector surfaces produce, by the law of induction, an induction of reversed sign on the 
collector surface - that is, a positive charge. In addition to the advantages already stated, the construction of connecting 
conductors in coil form, when of sufficiently large diameter, allows a utilisation of energy arising in higher regions, also in 
the most simple way. As is well known, electric discharges frequently take place at very great elevations which may be 
observed, such as 'St. Elmo's fies’ or ‘northern lights’. These energy quantities have not been able to have been utilised 
before now. By this invention, all of these kinds of energy, as they are of electromagnetic nature and since the axis of the 
collector coils is at right angles to the earth's surface, can be absorbed in the same way as a radio absorbs distant radio 
signals. With a large diameter of the spiral, it is possible to connect large surfaces and thereby take up large quantities of 
energy. 


it is well known that in the summer months and in the tropics, large radio stations are very frequently unable to receive 
signals due to interruptions caused by atmospheric electricity, and this takes place with vertical coils of only 40 to 100 
metres in diameter. If, on the contrary, horizontal coils of 1 to 100 kilometres in diameter are used, very strong currents 
may be obtained through discharges which are constantly taking place in the atmosphere. Particularly in the tropics, or 
still better in the polar regions where the northern lights are constantly present, large quantities of energy may probably 
be obtained in this way. А сой with several windings should perform the best. In a similar manner, any alteration of the 
earth's magnetic field should act inductively on such a coil 


It is not at all unlikely that earthquakes and sunspots will also produce an induction in collector coils of that size. In 
similar manner, this collector conductor will react to earth currents more particularly when they are near the surface of the 
earth or even embedded in the earth. By combining the previous kind of current collectors, so far as they are adapted for 
the improved system with the improved possibilities of obtaining current, the quantities of free natural energy which are to 
be obtained in the form of electricity are considerably increased, 


"n order to produce uniform undamped current oscillations in the improved collector сой, so-called audion high vacuum or 
thermionic valves are used instead of the previous described spark gaps (Fig.26, 9-18). The main aerial current flows 
through electromagnet S (Which in the case of a high number of alternations is not connected here but in the earth 
conductor Е?) and may be conveyed over the primary coils in the induction winding through wire 14 to the anode A of the 
high vacuum grid valve. Parallel with the induction resistance 9, a regulating capacity of suitable size, such as capacitor 
11, is inserted, In the lower part of the vacuum grid valve is the incandescent flament cathode K which is fed through a 
battery B. From the battery, two branches run, one to the earth conductor E“ and the other through battery BY and 
secondary сой 10 to the grid anode g of the vacuum tube. By the method of connections shown in dotted lines, a desired 
voltage may also be produced at the grid electrode g through wire 17 which is branched off from the main curent 
conducto through switches 16 and some small capacitors (a, Б, с, d) connected in series, and conductor 18, without the 
battery В? being required. The action of he whole system is somewhat аз follous:- 


On the connecting conductor of the aerial collector network being short-circuited to earth, the capacitor pole 11 is 
charged, and slightly dampened oscillations are formed in the short-circuited oscillation circuit formed by capacitor 11 and 
self inductance 9. Because of the coupling through coil 10, voltage fluctuations of the same frequency take place in the 
grid circuit 15 and in turn, these fluctuations influence the strength of the electrode current passing through the high 
vacuum amplifying valve and thus produce current fluctuations of the same frequency in the anode circuit. A permanent 
supply of energy. Consequently, a permanent supply of energy is supplied to the oscillation circuits 9 and 10 takes place, 
unti a balance is achieved where the oscillation energy consumed exactly matches the energy absorbed. This produces 
constant undamped oscillations in the oscillation circuits 9 - 11. 


For regular working of such озойайоп producers, high vacuum strengthening tubes are necessary and it is also 
necessary that the grid and anode voltages shall have a phase difference of 180° so that if the grid is negatively charged, 
then the anode is positively charged and vice versa. This necessary difference of phase may be obtained by most varied 
connections, for example, by placing the oscillating circuit in the grid circuit or by separating the oscillation circuit and 
inductive coupling from the anodes and the grid circuit, and so forth. 


A second important factor is that care must be taken that the grid and anode voltages have a certain relation to one 
another; the latter may be obtained by altering the coupling and a suitable selection of the self induction in the grid circuit, 
ог as shown by the dotted lines 18, 17, 16 by means of a larger or smaller number of capacitors of suitable size 
connected in series; in this case, the battery B may be omitted. With a suitable selection of the grid potential, a glow 
discharge takes place between the grid g and the anode A, and accordingly at the grid there is a cathode drop and a dark 
space is formed. The size of this cathode drop is influenced by the ions which are emitted in the lower space in 
consequence of shock ionisation of the incandescent cathodes K and pass through the grid in the upper space. On the 
other hand, the number of the ions passing through the grid is dependent on the voltage between the grid and the 
cathode. Thus, if the grid voltage undergoes periodic fluctuations (as in the present case), the amount of the cathode 
drop at the grid fluctuates, and consequently, the internal resistance of the valve fluctuates correspondingly, so that when 
а back-coupling of the feed circuit with the grid circuit takes place, the necessary means are in place for producing 
'undamped oscillations and of taking current as required, from the collecting conductor. 


With a suitably loose coupling, the frequency of the undamped oscillations produced is equal to the sel-frequency of the 
oscillation circuits 9 and 10. By selecting a suitable selfnduction for coil 9 and capacitor 11, it is possible to extend 
operation from frequencies which produce electromagnetic oscillations with a wavelength of only a few metres, down to 
the lowest practical alternating current frequency. For large installations, a suitable number of frequency producing tubes 
in the form of the well known high vacuum transmission tubes of 0.5 kW to 2 kW in size may be connected in parallel so 
that in this respect, no difficulty exists. 


The use of such tubes for producing undamped oscillations, and the construction and method of inserting such 
transmission tubes in an accumulator or dynamo circuit is known, also, such oscillation producing tubes only work well at 
voltages of 1,000 volts up to 4,000 volts, so that on the contrary, their use at lower voltages is considerably more difficult. 
By the use of high voltage static electricity, this method of producing undamped oscillations as compared with that 
through spark gaps, must be regarded as an ideal solution, particularly for small installations with outputs from 1 KW to 
100 KW. 


By the application of safety spark gaps, with interpolation of electromagnets, not only is short-crcuiting avoided but also 
the taking up of current is regulated. Oscillation producers inserted in the above way, form a constantly acting alternating 
electromagnetic field in the collector coil, whereby, as already stated, a considerable accumulating effect takes place 
The withdrawal or working’ wire is connected at 12 and 13, but current may be taken by means of a secondary coil which 
is firmly or moveably mounted in any suitable way inside the large collector coil, i.e. in its alternating electromagnetic field 
o long as the direction of its axis is parallel to that of the main current collecting coil 


їп producing undamped oscillations of a high frequency (50 KHz and more) in the oscillation circuits 9 and 11, 
electromagnets S and S must be inserted if the high frequency oscillations are not to penetrate the collector сой, 
between the oscillation producers and the collector coil. In all other cases they are connected shorlly before the earthing 
(as in Fig.27 and Fig.28). 


In Fig.27 a second method of construction of the connecting conductor of the balloon aerials is illustrated in the form of a 
сой. The main difference is that in addition to the connecting conductor 1 another annular conductor II is inserted parallel 
to the former on the high voltage masts in the air (or embedded as a cable in the earth) but both in the form of a coil. The 
connecting wire of the balloon aerials is both a primary conductor and a current producing network while the coil is the 
Consumption network and is not in unipolar connection with the current producing network. 


In Fig.27 the current producing network 1 is shown with three balloon collectors 1, 2, 3 and aerial conductors 4, 5, 6; it is 
short-circuited through capacitor 19 and inductor 9. The oscillation forming circuit consists of spark gap f, inductor 10 
and capacitor 11. The earth wire E is connected to earth through electromagnet SÈ. Fi is the safety spark gap which is 
also connected to earth through a second electromagnet Su at Ey. On connecting up the capacitor circuit 11 it is charged 
over the spark gap f and an oscillatory discharge is formed. This discharging current acts through inductor 10 on the 
inductively coupled secondary 9, which causes a change in the producing network, by modifying the voltage on capacitor 
19. This causes oscillations in the coil-shaped producer network. These oscillations induce a current in the secondary 


circuit И, which has a smaller number of windings and lower resistance, consequently, this produces a lower voltage and 
higher current in it. 


їп order to convert the current thus obtained, into current of an undamped character, and to tune its wavelengths, а 
sufficiently large regulatable capacitor 20 is inserted between the ends 12 and 13 of the secondary conductor Il. Here 
also, current may be taken without an earth conductor, but it is advisable to insert a safety spark gap Е? and to connect 
this with the earth via electromagnet S^. The producer network may be connected with the working network II over an 
inductionless capacitor 21 or over an induction capacitor 22, 23. In this case, the secondary conductor is unipolarly 
connected with the energy conductor. 


Fig. 28. 


in Fig.28, the connecting conductor between the separate collecting balloons is carried out according to the 
autotransformer principle. The collecting coil connects four aerial balloons 1, 2, 3, 4, the windings of which are not made 
side-by-side but one above the other. in Fig.28, the collector coil is shown with a thin line and the metalically 
connected prolongation coils И with a thick line. Between the ends I” and II^ of the energy network 1, a regulating 
capacitor 19 is inserted, The wire I* is connected with the output wire and with the spark gap F. 


As transformer of the atmospheric electricity, an arrangement is employed which consists of using rotary pairs of 
capacitors in which the stator surface B is connected with the main current, while the other A is connected to the earth 
pole. These pairs of short-circuited capacitors are caused to rotate and the converted current can be taken from them via 
‘wo collector rings and brushes. This current is alternating current with a frequency dependent on the number of balloons 
and the rate of revolutions of the rotor. As the alternating current formed in the rotor can act through coils 10 on the 
inductor 9, an increase or decrease of the feed current in 1 can be obtained according to the direction of the current by 
bacicinduction. Current oscillations of uniform rhythm are produced in the coil-shaped windings of the producer network. 


As the ends of this conductor are short-circuited through the regulatable capacitor 19, these rhythms produce short- 
circuited undamped oscillations in the energy conductor. The frequency of these oscillations can be altered at will by 
adjusting the capacitance of capacitor 19. These currents may also be used as working current via the conductors I 
апі Ш. By inserting capacitor 20, a connection between these conductors may also be made, whereby harmonic 


oscillations of desired wavelength are formed. By this means, quite new effects as regards current distribution are 
obtained. The withdrawal of current can even take place without direct wire connection if, at a suitable point in the interior 
of the producing network (quite immaterially whether this has a diameter of 1 or 100 km) a coil tuned to these wavelength 
and of the desired capacity, is firmly or moveably mounted in the aerial conductor in such a way that its axis is parallel 
with the axis of the collector coil. In this case, a current is induced in the producing network, the size of which is 
dependent on the total capacity and resistance and on the frequency selected. A future possibility is taking energy from 
the producer network by radio signals as in addition to atmospheric electricity, magnetic earth currents and energy from 
the Upper atmosphere may be tapped. 


Of course, vacuum tubes may be used to produce undamped oscillations anywhere spark gaps are shown in the circuits. 
The separate large-diameter coils of the producer network may be connected to one another through separate 
conductors all in parallel or all in series or in groups in series. By regulating the number of oscillations and the magnitude 
of the voltage, more or fewer large collector coils of this kind may be used. The coils may also be divided spirally over 
the entire section. The coils may be carried out in annular form or in triangular, quadrangular, hexagonal or octagonal 
form. 


О! course, wires which form guides for the current waves, may be carried from a suitable place to the centre or also 
laterally. This is necessary when the currents have to be conducted over mountains and valleys and so forth. In all these 
cases, the current must be converted into a current of suitable frequency. 


As already mentioned, separate collecting balloons may be directly metalically interconnected a equidistant stations 
distributed over the entire country, or may be connected by interpolation of suitable capacitor sets by means of high 
voltage conductors. The static electricity is converted through a spark gap into dynamic energy of high frequency and 
could then in that form be used as an energy source after special regulation. 


According to this invention, in order to increase the collecting effect of the balloon in the aerial collector conductor or in 
the earth wire, radiating collectors are used. These consist of either incandescent metal or oxide electrodes in the form of 
vacuum grid valves, or electric arcs (mercury or similar electrodes), Nernst lamps, or flames of various kinds maybe 
simply connected with the respective conductor. 


It is well known that energy can be drawn off from a cathode consisting of an incandescent body opposite an anode 
charged with positive electricity (vacuum grid tube). Hitherto however, a cathode was always first directly placed opposite 
an anode, and secondly, the system always consisted of a closed circuit. 


Now if we dispense with the ordinary ideas in forming light or flame arcs in which a cathode must always stand directly 
opposite an anode charged to а high voltage or another body freely floating in the air, or consider the incandescent 
cathode to be only a source of unipolar discharge, (which represents group and point discharges in electro-static 
machines similar to unipolar discharges), it may be ascertained that incandescent cathodes and less perfectly, all 
incandescent radiators, flames and the like, have relatively large current densities and allow large quantities of electric 
energy to radiate into open space in the form of electron streams as transmitters. 


The object of this invention is as described below, if such incandescent oxide electrodes or other incandescent radiators 
or flames are not freely suspended in space but instead are connected metalically with the earth so that they can be 
charged with negative terrestrial electricity, these radiators possess the property of absorbing the free positive electrical 
charges contained in the air space surrounding them (that is to say, of collecting them and conducting them to earth) 
They can therefore serve as collectors and have in comparison to the action of the spikes, a very large radius of action R; 
the effective capacity of these collectors is much greater than the geometrical capacity (Ra) calculated in an electrostatic 


As is well known, our earth is surrounded with an electro-static field and the difference of potential dVidh of the earth field 
according to the latest investigations, is in summer about 60 to 100 volts, and in winter, 300 to 500 volts per metre 
difference in height, a simple calculation gives the result that when such a radiation collector or flame collector is 
arranged, for example, on the ground, and a second one is mounted vertically over it at a distance of 2,000 metres and 
both are connected by a conducting cable, there is a voltage difference in summer of about 2,000,000 volts and in winter 
6,000,000 volts or more. 


According to Stefan Boltzmann's law of radiation, the quantity of energy which an incandescent surface (temperature T) 
of 1 sq. cm. radiates in a unit of time into the open air (temperature Т.) is expressed by the following formula: 


S=R(T-Te!) watts per square centimetre 


and the universal radiation constant R, according to the latest researches of Ferry, is equal to 6.30 x 10^ watts per 
square centimetre. 


Now, if an incandescent surface of 1 sq. cm., as compared to the surrounding space, shows a periodic fall of potential dV, 
it radiates (independent of the direction of the current) in accordance with the above formula, for example at а 
temperature of 3715° C. an energy of 1.6 KW per square centimetre. As for the radiation, the same value can be 
calculated for the collection of energy, but reversed. Now, as carbon electrodes at the temperature of the electric arc, 


support a current density up to 60 to 65 amps per sq. cm., no difficulties will result in this direction in employing radiating 
collectors as accumulators. 


If the earth be regarded as a cosmically insulated capacitor in the sense of geometrical electro-statics x, according to 
Chwolson, there results from the geometric capacity of the earth 


For negative charging 1.3 x 10° Coulomb. For negative potential V = 10 x 10" volts. 


It follows from this that EJT is approximately equal to 24.7 x 10°“ watts/sec. Now И itis desired to make a theoretical 
short circuit through an earthed flame collector, this would represent an electrical total work of about 79,500 x 10 
kilowatt years. As the earth must be regarded as a rotating mechanism which is thermo-dynamically, electromagnetically 
and kinematically coupled with the sun and star system by cosmic radiation and gravitation, a reduction in the electric 
energy of the earth field is not to be feared. The energies which the incandescent collectors could withdraw from the 
earth field can only cause a lowering of the earth temperature. This is however, not the case as the earth does not 
represent a cosmically entirely insulated system, On the contrary, there is conveyed from the sun to the earth an energy 
of 18,500 x 10*° kilowatts. Accordingly, any lowering of the earth temperature without a simultaneous lowering of the 
sun's temperature would contradict Stefan Boltzmann's law of radiation. 


From this it must be concluded that if the earth temperature sinks, the total radiation absorbed by the earth increases, 
and further, the rate of cooling of the earth is directly dependent on that of the sun and the other radiators cosmically 
coupled with the sun. 


The incandescent radiation collectors may, according to this invention, be used for collecting atmospheric electricity if 
they (1) are charged with the negative earth electricity (hat is to say, when they are directly connected to the earth by 
means of a metalic conductor) and (2) if large capacities (metal surfaces) charged with electricity are mounted opposite 
them as positive poles in the air. This is regarded as the main feature of the present invention as without these inventive 
ideas it would not be possible to collect with an incandescent collector, sufficiently large quantities of the electrical 
charges contained in the atmosphere as technology requires; the radius of action of the flame collectors would also be 
too small, especially if it be considered that the very small surface density does not allow of large quantities of charge 
being absorbed from the atmosphere. 


It has already been proposed to employ Пате collectors for collecting atmospheric electricity and it is known that their 
collecting effect is substantially greater opposite the points. It is however, not known that the quantities of current which 
hitherto be obtained are too small for technical purposes. According to my experiments, the reason for this is to be found 
in the inadequate capacities of the collector conductor poles. If such flame or radiating collectors have no or only small 
positive surfaces, their radius of action for large technical purposes is too small. If the incandescent collectors be 
Constantly kept in movement in the air, they may collect more according to the speed of the movement, but this is again 
not capable of being carried out in practice. 


By this invention, the collector effect is considerably increased by a body charged with a positive potential and of the best 
possible capacity, being also held floating (without direct earth connection) opposite such an incandescent collector 
‘which is held floating in the air at a desired height. If, for example, a collecting balloon of sheet metal or metallised fabric, 
be caused to mount to 300 to 3,000 metres in the air, and as a positive pole it is brought opposite such а radiating 
collector connected by a conductor to earth, quite different results are obtained. 


The metallic balloon shell which has a large surface area is charged to a high potential by atmospheric electricity. This 
potential is greater the higher the collecting balloon is above the incandescent collector. The positive electricity acts 
concentratedly on the anode floating in the air as it is attracted through the radiation shock ionisation, proceeding from 
the incandescent cathode. The consequence of this is that the radius of action of the incandescent cathode collector is 
considerably increased and so is the collecting effect of the balloon surface. Further, the large capacity of the anode 
floating in the air, plays therefore an important part because it allows the collection of large charges resulting in a more 
uniform current even when there is substantial current withdrawal - this cannot be the case with small surfaces. 


їп the present case, the metallic collecting balloon is a positive anode floating in the air and the end of the earth 
Conductor of this balloon serves as positive pole surface opposite the surface of the radiating incandescent cathode, 
which in turn is charged with negative earth electricity as itis connected to the earth by a conductor. The process may be 
carried out by two such contacts (negative incandescent cathode and anode end of a capacity floating in the air) a 
capacitor and an inductive resistance being switched on in parallel, whereby simultaneously undamped oscillations may 
be formed. 


In very large installations itis advisable to connect two such radiating collectors in series. Thus an arc light incandescent 
cathode may be placed below on the open ground and an incandescent cathode which is heated by special electro- 
‘magnetic currents, be located high in the air. Of course for this, the special vacuum Liebig tubes with or without grids 
may also be used. An ordinary arc lamp with oxide electrodes may be introduced on the ground and the positive pole is 
not directly connected with the collecting balloon, but through the upper incandescent cathode or over a capacitor. The 
method of connecting the incandescent cathode floating in the air may be seen in Figs.29-33. 


B is the air balloon, К a Cardan ring (connection with the hawser) C the balloon, L a good conducting cable, P a positive 
pole, N negative incandescent cathode and E the earth conductor. 


Fig.29 represents the simplest form of construction. If electric oscillations are produced below on the ground by means 
of a carbon arc lamp or in any other suitable way, a considerably greater electric resistance is opposed to that in the 
direct way by inserting an electrical inductive resistance 9. Consequently, between P and N, a voltage is formed, and as, 
over N and P only an inductionless ohmic resistance is present, a spark will spring over so long as the separate induction 
coefficients and the like are correctly calculated. The consequence of this is that the oxide electrode (carbon or the like) 
is rendered incandescent and then shows as incandescent cathode, an increased collecting effec. The positive poles 
must be substantially larger than the negative in order that they may not also become incandescent. Аз they are further 
connected with the large balloon area which has a large capacity and is charged at high voltage, an incandescent body 
which is held floating in the air and a positive pole which can collect large capacities is thereby obtained in the simplest 
way. The incandescent cathode is first caused to become incandescent by means of separate energy produced on the 
earth, and then maintained by the energy collected from the atmosphere. 


Дэ Fig. 30. 


AS 


Fig.30 only shows the difference that instead of a round balloon, a cigar-shaped one may be used, also, a capacitor 5 is 
inserted between the incandescent cathode and the earth conductor so that a short-circuited oscillation circuit over P N 5 


and 9 is obtained. This has the advantage that quite small quantities of electricity cause the cathode to become 
incandescent and much larger cathode bodies may be made incandescent. 
= т 


In this form of construction, both the incandescent cathode and the positive electrode may be enclosed in а vacuum 
chamber as shown in Fig.32. A cable L is carried well insulated through the cover of a vessel and ends in a capacitor 
disc 5. The cover is arched in order to keep the rain off. The vessel is entirely or partially made of magnetic metal and 
well insulated inside and outside. Opposite disc 5 another disc 6 and on this again а metallic positive pole of the vacuum 
tube g with the incandescent cathode (oxide electrode) N is arranged. The negative electrode is on the one hand 
connected to the earth conductor E, and on the other hand with the inductive resistance 9 which is also connected with 
the cable L with the positive pole and wound around the vessel in coils. The action is exactly the same as that in 
only instead of an open incandescent cathode, one enclosed in vacuo is used. As in such collectors, only small bodies 
be brought to incandescence, in large installations a plurality of such vacuum tubes must be inserted in proximity to one 
another. According to the previous constructions Fig.31 and Fig.33 are quite self evident without further explanations. 


= FE, ECCE, 


Figs.34-37 represent further diagrams of connections over radiating and flame collectors, and in fact, how they are to be 
arranged on the ground. Fig.34 shows an arc light collector with oxide electrodes for direct current and its connection. 
Fig.35 shows a similar one for altemating current. Fig.36 an incandescent collector with а Nernst lamp and Fig.37 а 
similar one with a gas flame. 


The positive pole 1 of the radiating collectors is always directly connected to the aerial collecting conductor A. In Fig.34, 
this is further connected over the capacitor set 5 with a second positive electrode 3. The direct current dynamo b 
produces current which flows over between the electrodes 3 and 2 as an arc light. On the formation of an arc, the 
negative incandescent electrode 2 absorbs electricity from the positive poles standing opposite it and highly charged with 
atmospheric electricity which it conveys to the working circuit. The spark gap 7, inductive resistance 9 and induction coil 
10 are like the ones previously described. The protective electromagnet 5 protects the installation from earth circuiting 
and the safety spark gap 8 from excess voltage or overcharging. 


In Fig.35, the connection is so far altered that the alternating current dynamo feeds the excitation coil 11 of the induction 
capacitor. 12 is its negative and 13 its positive pole. lf the coil 3 on the magnet core of the dynamo is correctly 
calculated and the frequency of the alternating current sufficiently high, then an arc light can be formed between poles 1 
and 2. As the cathode 2 is connected to the negatively charged earth, and therefore always acts as a negative pole, а 
form of rectification of the alternating current produced by the dynamo 3 is obtained, since the second half of the period is 
always suppressed. The working circuit may be carried out in the same way as in Fig.34; the working spark gap 7 may 
however be dispensed with, and instead of it, between the points n and т, a capacitor 5 and an induction resistance 9 
may be inserted, from which, a current is taken inductively 


Fig.36 represents a form of construction similar to that shown in Fig.34 except that here instead of an arc lamp, a Nernst 
incandescent body is used. The Nernst lamp is fed through the battery 3. The working section is connected with the 
negative pole, the safety spark gap with the positive poles. The working spark gap 7 may also be dispensed with and the 
current for it taken at 12 over the oscillation circuit 5, 11 (shown in dotted lines). 


Flame collectors (Fig.37) may also be employed according to this invention. The wire network 1 is connected with the. 
aerial collector conductor A and the burner with the earth. At the upper end of the burner, long points are provided which 
project into the flame. The positive electrode is connected with the negative over a capacitor 5 and the induction coil 9 
with the earth. 


The novelty in this invention is: 


(1) The use of incandescent cathodes opposite positive poles which are connected to large metallic capacities as 
automatic collecting surfaces. 

(2) The connection of the incandescent cathodes to the earth whereby, in addition to the electricity conveyed to them 
from the battery of machine which causes the incandescing, also the negative charge of the earth potential is 
conveyed, and 

(3) The connection of the positive and negative poles of the radiating collectors over a capacitor circuit alone or with the 
introduction of a suitable inductive resistance, whereby simultaneously an oscillatory oscillation circuit may be 
obtained. The collecting effect is by these methods quite considerably increased, 
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(а) The metallic cases are impenetrable 
to helium and hydrogen; they also represent 
large metallic weather proof collecting sur- 
feces 
„әйе active шеша and the ike may 

‘easily applied internally or externally 
whereby the ionization is Considerably in 
creased and therewith also the quantity of 
mogphorie electricity capable of being col- 
pd 

(€) Such balloon collectors of light metal 
ао not require to be of large size as they 
ave to carry only their own moderate 
weiglit, and that of the conducting cable or 

(4) ihe entire system therefore offers it 
tie йине for the action of storm and vind 
"ind js restant and stable 

(e) Bach balloon cam bs easily raised and 
lowered by means of a wineh s0 that all re- 
‘Pats, recharging and the like can be carried 
Bit without danger during the operation 


tis further proposed to nse а collecting 6 
aerial network of several separate collectors 
Spread out in the air above the earth, which 
дыз ге interconnected у siad 
According to this invention charges of at- 
mospherie electricity are not directly con- 
erted int mechanical energy, and this 
Forms the main difference from previous in- 
ventions, but the statie electricity which rana 
Тоа through serial conductors in tbe 
form of direct current of very high voltage 
and low current strength is Converted into 
Alectro-dynamie energy in the form of high 
frequency vibrations. Many advantages are 
thereby obtained and ай “disadvantages 
"The very high voltage of static electric 
ot a Tow current strength can be converted 
фу this invention to voltages more suitable 
for technical purposes and of greater ош 
rent strength, РВУ the use of closed oscilla- 
tory circuits it is possible to obtain electro: 
magnetic waves of various amplitude and 
thereby to increase the ders of romance 
of such current. Such resorance allows va- 
ps values of inductance. to bo chosen 
hereby again the governing of the sardi 
Sod stopping vf machines driven thereby by 
Simply tuning the resonance between coils 
of the machine and the transformer circuit. 
be ob- 
ave the 
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Figure 3 shows a method of converting 
atmospheric electrical energy for use with 
поо. 
Figure 4 is a diagram showing the use of 
protective means ў à 
‘gure 5 i6 a diagram of an arrangement 
dor converting Inge current strengths. 
€ is a diagram of an arrangement 
including controlling means. 
Figure Т shows means whereby the spark 
“р Tongth can be adjusted. 
‘gure 8 shows а unipolar connection for 
the motor. 
Figure 9 shows а weal coupled system 
suitable for use with small power motors. 
Figures 10, 11 and 12 show modified ar- 
rangements, 
Figure 13 shows a form of inductive cou- 
pling for the motor circuit, 
Figure 14 is a modified form of Figure 13 
Inductive coupling. 
Figure 15 is an arrangement with non- 
inductive motor. 
Figure 16 is an arrangement with, con- 


з pling by condenser. 


Figures 17, 18 and 19 are diagrams of fur- 
ther modifications. 

‘Figure 90 shows a simple form in which 
the aerial network is combined with special 
collectors. 

‘Figure 21 shows diagrammatically an ar- 
rangement suitable dor collecting large 
quantities of energy. 

Figure 98 is 2 modified arrangement hav- 


5 ing two rings of collectors. 


igure 2f shows the connections for three 
rings of collectors. $ 

Figure 24 shows а collecting balloon and 
diagram of connection of condenser bat 

Figures 25 ind 96 show modified collector 
balloon arrangements 

Figure 27 shows а second method of con- 
пер conductor for the balloon aerial 

‘Figure 28 shows ап autotransformer 
method of connection. 

Figure 29 shows the simplest form of con- 
struction with incandescent cathode. 

Figure 30 shows a form with cigar shaped 
з cupa oa 

Figure 31 is a modified arrangement. 

‘Figure 32 shows a form with cathode and 
electrode enclosed in а. vacuum chamber. 

‘Figure 48 isa modified form of Figure 32. 
Figure 34 shows an are light collector. 

Figure 85 shows such an arrangement for 
alternating current 

Figure 96 shows an incandescent collector 
чай Nernst lamp. 

Figure BY shows a forin with n gas fame. 

Figure 1 illustrates а simple diagram for 
converting. stati electricity into dynamic 
energy of a high mumber of oscillations. 
For tho sake of clearness in the drawings an 
influence machine is assumed to he employed 
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and not an aerial antenna. 13-and 14 are 
combs for collecting the static electricity of 
the influence machine. 7 and 8 are spark 
discharging electrodes, б and 5 condensers, 
9 ап inductive primaty coil, 10 secondary 7 
coil, amd 12 ends of conductors of the se 
ondary coil 10. When the disc of the static 
influence machine is rotated by mechanical 
means, the combs collet the electric charges 
‘one the positive and the other the negative, 
and charge th ойлаша 3 and б until ul 
а ential is formed across the spark 

PEE atthe par ар is jumped" s 
б spark gap 1—8 forms a closed circuit 
with condensers 6 and б, and inductive re- 
sistance 9, as is well known, waves of high 
frequency’ electromagnetic oscillations will 
pass in this circuit 

‘The high frequehey of the oscillations 
produced in the primary circuit induces 
‘waves of the same periodicity in the sec- 
ondary circuit. "Thus in the primary cir- 
gui electromagnetic oscillations аге Tome 
y the passage of the spark over the spark 
ЕЯ and these waves are maintained by fresh 

arges of statie electricity. 

By suitably selecting the ratio between the 
number of the coils їп the primary and sec- 
ondary circuits with regard to à correct ap- 
plication of the eo ef Cents of resonance 
(араа, Inductance and esistano) the 
high vollage of the primary circuit may be 
suitably converted into lov Voltage and high 
iin the itor dic 

Vhen the oscillatory discharges in the pri- 
inary cenit becomes weaker or entirely 
cease, the condensers are charged again by 
the siatie electricity until the accumulated 
harge again neas down tho spark gop. 
‘All this is repeated as long as electricity is 
proce by the statie machine by employ- 
К театр dorn afte invention в 
shown in Figure 9 in which two spark gaps 
în parallel are used one of which may he 110 
termed the working gap 1 in Figure 2. whilst 
the second serves as a safety device for ex- 
сез voltage and consists of a larger number 
of spark gaps than the working section 
‘which gaps are arranged in series amd are 119 
bridged by very small capacities as is illus- 
trated in а, b; o, Figure 2 which allow of 
uniform sparking in the safety section. 

Та Figure 2 A is the aerial antenna for 
collecting charges of atmospheric electrieit 
18 is the earth connection of the second part 
of the spark gap, 5 and 6 are condensets, 9 а 
primary coil. Now when through the aerial 
А the positive atmospheric electricity seeks 
to combine with the negative charge to earth, 
this is prevented by (the air gap between) 
the spark gaps. The resistance of the spark 
gap T is, as shown in the drawings, lower 
ап that of the other safety section which 
jonsists-of three spark gaps connected in 130 
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series, and consequently а thie times greater 
sip толан i offered by the latter. 
So long therefore, as the resistance of 
qe qe шер 7 ol orton, o at 
5 the other spit gape have an equa rit 

‘nce with it the Gichagges fake place only 
over эрий gap To Sind however. the 
foliage te increased by an aca So 

at might be dangerous for charging 
the condensors S and 6 or for tho cu ie 
Sinton and О coque of break 

own: by e corectregulaticn of ths spark 
up the second spark gap can discharge free 
Fom inductive eects iret to ear with: 
si eidangurug ба chine 
‘Wim Second spark kip, arranged 
Vin parallel having а higher атоо than 

DOPO 

collect and sendor avaiable lare quantities 

Eres р 

ie ioe ВО, cond sitio, de 
it coset ng of speck qup CD cadens 
а and Oy primary cil, and al =e. 
ondary coil 10 is exactly the une as the 
She decribed in igure with he arrange 
Stunt of the itio duction uade wich 
бе the cod 
spark gap in provide, The electromagnet 
и olternating current obtained 
cal be tapped off fromthe eonductrs 11 
Erra epe 
‘Special nde of metors adnpted fr ori 
IRE үй dice peli ‘lta nies 
mig. be connestel at Hand whieh cm 
ok rth satio electricity cha geo or with 
High froqueney oscillations, 

Min stdin to: the ue of spark вара 
in Parallel а second meagere of curi] в 
а Tor ышк ой tho cura 
‘This precatio consist according То th 
inendions the ingot ofan method 
of connecting” certain protective elects 
magnets or choking гой in the aerial eir 
Cait as shown by S in Figure 3. 

‘A single electromagnet only having а core 
of he thinnest parle separate lumhations 
Senge wh The ea 

In the case of high voltages in the serial 
nado taps Viet thera fi 

ыы 
ен 

nthe cass of Targo units ог plants sev: 
eral electromagnets can be eipiojed in par. 
sila or m seris parallel 

Tu siding of dice чеони 
may be simply connected in series with the 
жш, Ta igs cae the winding pretrabh 
consists of several thin parallel wires, which 
те wp together, the есен section. 

"he Wining aye made’ of primary 
sol carding Sth forn o 
Бамбук. ‘The pritery winding wil be 
Чеп connecied in eres nih the aerial nel. 
work and the secondary winding more or 
os Jes shovtciteited over a regulating reise 
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aueh oF an induction coil. Ta the date" 
саво it is possible to regulate to a ceram. 
extent the effect of the choking coils. In 
the farther description, of the connecting 
and constructional diagrams the aerial elec 
бош elke. coll indicted by a 
simple ring. 
"Figure $ shows the simplest way of con- 
erting simos dirty бе 
magnetic wave energy by the use of special 75 
motors adapted for high oscillatory eur- 
Тема or static charges of electrical energy. 
Recent improvements in motors for work 
ing with static changes and motors working 
Бү resonanco, that 15 to say, having groupe 
of tuned electromagnetic cooperating ele. 
its render this possible but auch do not 
form part of the present invention 

"A motor adapted to operate with state 
charges. will for the sake of simplicity be 
diagrammatically indicated. by буй semi 
гез 1 and 2 and the rotor of the motor 
by a ring M. (Figure 3.) А isa vertical 
Aerial oF serial network. В the safety 
holo or clectromagnot with coi] О as may 
be seen is connected with the serial Av Ad 
dicent the electromagnet S the erial con. 
actor i divided io tree cist the + 
circuit В giving the safety spark gap, the 
circuit 7 with the working spark бар, and 
then а circuit including the stator terminal 
4, the rotor and stator terminal 2 at which 
connection is made to the earth wie. The 
two spark gaps are also connected metal. 
Heatly with the earth wire. ‘The method of 
working these diagrams is as follows: 

“The positive atmospheric electric charga 
collected tends to combine with the negative 
electricity (or earth electricity) connected 
‘With the earth wire." It travals along tho 105 
Aerial A through the electromagnet 8 vith 
‘at being checked as it flows in the cunc 
rection te the iret arent, Fuster is 
Progress is arrested by two sparks gaps 
Dilsced in the way and the stator condenser 
Surfaces, "Tho stator condenser surfaces are 
Charged unti the charge iw greater than 
{as resistance ofthe чы gap whereupon 
a Spark springs over the spark gap Т nod an 
oscillatory charge is obtained as by means 115 
of the motor M, stator surfaces 1 and 2, ami. 
pack дарт, alowed cation cai fe 
obtained for’ producing the electromagnetic 
нао, Me moto here freins | 
pacity and the necessary inductance and ro. 120 
илы, whic, аз is wall own, ae nos 
эту for converting statie electricity. into 
electromagnetic wave energy. ity 

e discharges formed s converted int 
mechanical energy in special motors and can 123 
mot reach the aerial network by reason of 
i бейопа or choke, ТЇ, overen 
"when а spark springs over the spark gap? 
X greater quantity of atmospheric electricity 
tends t low to earth, a counter voltage i190 
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induced in the electromagnet, which is 

eater the more rapidly and strongly the 
flow of current direct to the earth jo. Ву 
the formation of this opposing voltige x 
Soffciently high resistance e offered to the 
flow of atmospheric electricity direct to 
earth to prevent a short circuit with the 
earth. prie 

"Tho cirenit containing spark gap 8 having 
a differnt wave length which is mot in reso 
Dance with the natural frequency of the 
motor, does not endanger the motor and 
serves as security against excess voltage, 
lih, as practical experiments have shown, 
may still arise їп certain cases, Dut eam bo 
Sonducted direct to earth through this spare 


Po the diagram illustrated in Figure 4 tlie 
spark gap fis аиий across condensers 3 
Жы 6 fed the motor М. This conirction 
erde mainly eller insulation of the 
otot agit sees voltage and а uniform 
О throug the spark up Т. 

Та igure 9 ыпыр d бы for 
transfor taing lange curent strengths which 
Nye cpi e te! nny г 
Sirio for Шер or heating purple 
S im diesen de tat ber de Spark: 
gap consists of a sar shaped diao T wit 
EP sate оп its owa ах and lo rotated by 
кш opposite dinis hited electrodes 
T e aparate poins of stars face que 
another discharge abe plac ibus бое 
ом 
СТТ 
cle ейде, dat а motor ma} alo le di 
rectly onoitd tothe ends o the sita б. 

‘Te construction of tho diagram down 
in Pigre d poste of tho ово ciet 
SPE moth being connected with an ie 
dition сой. Hes а regulating induttiva 
eden i introduced for counteracting 
аи Che moor. By onting c 
рыма cole (сое! iul the 
SE bor ont eddie nti on Не 
"olo. may б шше or lus ineresed or 
Pe МАШ action may бе exerted on the 
en Seen 

V Ticare the oscillation esci is closed 
той tio earth (E and Ea). The span 
wan't maybe prolonged or dore] EF 
St or fever ро being ан 
roc by means of contac arm 

‘Diagram йота a un polar сопко п of 
the motor ath ы дна] avon Hare 
fmo vacation ciet are closed through 
е sam moor, The Arst oscillation dieit 
spony fem acil A hh etc 
Ж рош т docte fo e earth sone 
шег û ahd йш over spark gap ts 
Ske aia condenser 3 and Gack tata? Tho 
шеша esclaton ire starts ош the 
Srl condenser бр points! over the 
айдаш 9 to the ue ийеле: Oa the 
uit at and through (ue condena © over 
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the spank gap T back oa The motor tlt 
fs inserted between. the (vo points of the 
Spark gap T. From this arrangement slight- 
аата oscillation wave eurtents are pro- 
фе, р hie 

Tn the diagram illustrated in Figure 9 а 
тоону coupled system of eonnections is il 
Ital which f ated be for smali 
motors for measuring purposes А im 
Cates the aeria conductor, 8 the electromag 
pein the geil conductor 9 the inductees, 

tho spark gap, 5 and 6 condensers, E the 
carth, И the motor, and Land 2 stator con- 
Перов of the motor, The motor is di- 
Fey nda connected withthe oi 
tion атеш 

Tn Figure 10 a purely inductive coupling 
is empleyed for the motor етей. The mo: 
tor is connected with the secondary Wire 10 
эз may be seen in Figure 11 in a somewhat 
modifed diagram connection. ‘The same 
м 

аташа hitherto described. prefer- 

ably allow of motors of small and medium 
Strength to be operated," For large aggre: 
fates, however, they are too inconvenient as 
е construction of two or more oscillation 
Sireuits for large amounts of energy i dif: 
cult the governing ell more dieu and 
fhe danger in switching on or offs greater. 

A means of overcoming such dient is 
shown in Figure 18. Tis osillatioh огеш 
fere runs starting from the point over con 


À denser 5, variable inductance 9, spark gap 
- T and the two segments (3* and 4*) form- 


ing arma ofa Wheattone ridge back to 27 
Tf the motor is connected by brushes 3 and 
4 transversely to the two arms of the bridge 
as shown in the drawings, electromagnetic 
овеШинове of equal sign ate induced in the 
Stator surfaces 1 and 2 and the motor does 
mot revolve. If however, the brushes 2 and 
4 are moved in common with the conduct- 
ing wines 1 and 2 which connect the brushes 
‘with the stator poles a certain alteration or 
displacement of the polarity is obtained and 
the motor commences to revolve. 

‘The maximum action will result it one 
brush 3 comes on the central sparking con- 
fact T and the other brush 4 on the part =. 
‘They are however, usually in practice not 
brought on to the central contact Т but only 
held in the path of the bridge segments 4% 
and 3" in order not to connect the spark gaps 
With the motor oscillation стац, 

‘As however, the entire oscillation energy 
can thereby not act on the motor it is better 
to carry oni the same system according to the 
diagram 14. The diagram 14 ciffers from 
the foregoing only by the motor not being 
directly тена Шешу connected with the seg 
ments of the commutator, bat only a prt 
mary coil 9 which induces in a secon 
Coil 10, current which feeds the motor M 
and takes the place of the rotor. Ву this 
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arrangement a good transforming action is 
obtained, lose coupling und tio an os 
dilation ironte without spark gop. 

Та Figure 15 the motar eno purely in- 
quetsely as in 14, bnt directly metalically 
branched off from the primary col (at 
gd) afler th principle of the aston. 

Та Figure 16 fisted of an inductance a 
‘condenser @ is in similar manner, and lor 
fhe кише objec подана between: seg. 
ments 3 and f. This Мы the айтам 
EN Tn: 
of solid metal but may conset of sea eas 
hereby a more exact epilation i posible 
and further motors of Righ половые may 
e employed 

"he arrangements of Figures 17, 18 and 
19 may ba etiployed for ut with Henanee 
and particularly with induction condenser 
motel between, the ie stator (duction 
Sordenier surfaces, маш Тете pale cnm 
enses ae comneciads which a ny been 
rom Figures 11. 18 and 19 are led together 
io ent Such reversing poles hat the 
advantage that with large quantities ol 
вота energy he spark formation be- 
teen the ране oscillation cra ceases. 

‘Figure 19 shows a further method which 
prevents electromagnetic oscillation of high 
"roster of alternations formed jn ig esi 
ton crest striking Pack fo the aerial con 
ductor, Te based an he wel known prn 
ple tata acr Tump, ans sede of 
lih is formed of mercury: the ether of 
Sie etal sich as steet lig an eae 
charge to pass in only ono direction fm 
Пе mercury to the steal and not vice versa 
‘he merenty electrode of the vacuum be 
N is therefore connected with the acral 
conductor and the stoel electrode with the 
хабов cuit, From die И теш that 
Charges cam pass only fom Vie мы 
throu the vacuum tube to e оба 
ren, ut wot vice Terme Онно 
“chic are formed om being trnormed im 
ihe oorillation eironit cannot pase to tho 
eria conductor. 

Tm practice these vacuum tubas must be 
connettod behind an ehotromagnet as the 
ister alone affords no protection agains? Uls 
danger of диш 

AS regards the use of spark gaps, all 
arrangementa ав wel. for uilen Ышш 
тару may be sed, Of courae the spank 
Exp in ge machines mit have a pa 
Sent ange surface. In very где stations 
they ane ned iu tane add or 
fetter stil m uid nitrogen or hydrogen: 
im eoe he olga e a 

ere by means of шей low homologues 
Vibe ntl ses bby moms of tes 
carbons the freeing parte of which Her a 
Between 90 C. and 40 C. Tho spark 
тр casing must also be insulated and w of 


suficient strength to bo able to resist any 
Pest which may aie! Any arab 
Excess empor preedre which ay be form 
aste tonat ы hare ee 
ployed with very good results mercury ee 
Erodes which were rozon in liquid cotone 
acid; the cooling being maintained dering 
the operation from the oie roug the 

Figure 20 is one ofthe simplest forms of 
нон of an aril network. i E 
ination wid, collectors, transformers am 
fhe lke illustrated diagrammatically. Bt 
here the earth wire, 8 e let арат paps 
7 the working spark gap, 1 and 9 the stator 
Surfaces of the motors P condenser hater 
Se protective maghet wah connects 
With de coll in the aerial condicio АТ 
A aerial antenna with collecting balloons 
N horizontal collecting ot conneding wire 
from which е conte а namber SE a 
Еа 

The actual collectors consist of metal 
sheaths preferably made of an айша 
заврте alloy, and are led with hydro. 
pen or helium and are attached to copper 
flatad steel viris The aizo of the lalis 
[nected so that the actua] weight of the 
Balloon and the weight of the conducting 
wire is supported thereby. Оп the top of 
dhe balloon aluminium ike made and 
gilded їп а special manter hereinafter der 
Said, are arranged in order to produco a 
Conductor- action. Small quantites of 
radium preparations, more. particularly 
а propane 
tions considerably increase the оо, 
tnd Uerewith the action of о 

In addition to metal balloons, fabric bal 
Joona which are superfchilly metal cuted 106 
according to Sehonp' metal spraying proc 
E may however also he eaployed А 
metallic surface may aleo be produced Бу 
Taeguering with metalic bronze preferably 
according fo Shops spraying prose ge 
iieri wich mali bronze powers n 
two electrical seres of widely йөген 
metals, beca thereby the electing fect 
СТАИ 

ое of the ordinary round balloons, 
elongated cigar shaped ones may be om 
ployed. In onder slo to till the Trie- 
onal energy ot the wind. patches ог stripe 
of non-conducting зш whieh poc 
Con electricity by frietion, May be stile 
io he metalized, шш иш he 
Sind rill impart a porton of jis energy fa 
е torm of fictional eesti, to the 
balloon easing, and theiehy the оао 
edic оа поез 

Tn. praeire ‘ower: veg. high, towers 
(up to 300 motte sully amiga) may 
шлу es anina nthe tots 
copper tiles re Кешу further above бю 
top oF the tomer, А gts dap soured uo 
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inst the wind is then lit at thie point of 
Че copper tube and a netting is secured to 
the copper tube over the fani of fais Шыр 
to fora? a collector. "The gas is conveyed 
through the interior of the tube up to the 
summit. "The copper tube must le abso 
intaly protected from moisture at the place 
at whieh enters the tower and also rain 
must be prevented running down the walls 
of the tower which might lead to а bad 
fatastrophe, This i dons by bell shaped en- 
fasgements which expand downwards being 
гало in the tower in the form of high 
Yoltage insulators of Siamese pagodas. 

Special attention must be devoted to the 
foundations of such towers. ‘They must be 
ell insulated from the ground, which may 
bp obtained by first embedding a layer of 
concrete in a бох orm to a suficient depth 
йїп the ground and inserting im this an 
asphalt Tining and then glass bricks cast 
About 1 or 2 metres in thickness. Over thi 
їп darl there is а ferro-conorcle lager in 
Thich alone the metal foot of the gbe ie 
оше. This concrete block must be at 
Teast 2 metres from the ground and be fully 
protected at the sides by a wooden covering, 
From moisture” in thy lover pare of dii 
tower а wood or glas house for the large 
condenser batteries or for tho motors má 
фе constructed Tn order to lend the earth 
connection to the ground water, a well in- 
Slated pit constructed of vitreous bricks, 
must bo povided. Several such towers ard 
erected ab equal distances apart and enn- 
posted with в horizontal conductor, Ths 
horizontal connecting wires may either run 
directly from tower io tower oF be cari 
on bel pel insulators last thre 
ase for high voltage conductors. The width 
of the network may be of any suitable size. 
{nth ere of the motors can take 
place at any suitable places, 

Tn order collec large quantities of 
electricity with few aerials ie js well to pro- 
‘ide the aerial conductor with batteries of 
Condensers as shown in tno methods of con- 
struction in Figures 21 and 22. In Figure 
SY the batteries of condensers 0 are Son- 
лосей on the one hand with the aerial elec- 
tricity collectors Z by the serial conductor 
Aran on the other hand interconnected in 
Sees with ап annular conductor from 
‘hich horizontal conductors ron the соп 


necting points C to which the earth wire is а 


ie | 
Hee 29 shows а similar arangement 
Should two such series of antenna tings be 
Shown by a vollagler io have а lag di 
ferenco dt potential (for example, ond jn hg 
АЕНА 
decent ее тшу be 
а т а отат У е 
fares condensor iilis (б, i o] by means 
Of Saji sas conductors D and D In Fig- 
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ure 23 a connection of three such rings of 
collectors to form a triangle with а central 
condenser battery is illustrated. 

"The condenser batteries of such large in- 
stallations must be embedded in liquefied 
gasos or in liquids freezing at very low 
temperatures. Та such cases a portion of 
the atmospheric energy must be employed 
for liquefying these gases. Tt is also prefer- 
able to employ pressure. Ву this means the 
condenser surfaces may be diminished, and 
Still allow for large quantities of energy to. 
be stored, secure ‘against breakdown. „For 
smaller installations the immersing of the 
condensers in well insulated oil or the like 
suffices. Solid substances on the other han. 
cannot be employed as insulators. 

‘The arrangement in the diagrams hitherto 
described was always such that the con- 


denser batteries were connected with both $ 


poles directly to the aerial conductors. An 
improved diagram of the connections for 
obtaining atmospheric electricity for the 
condenser batteries has however, been found 
to be very advantageons, this arrangement 
сопан in that they эге conned by only 
one pole (unipolar) io the collecting, net- 
Worl Such method of arrangement i 
very important, as by means of it a constant 
ident and an ferc of the novel worte 
ing pressure or voltage is obtained. If for 
example a collecting balloon aerial which is 
allowed to rise to a height of 300 metres, 
shows 40,000 volts above earth voltage, in 
practice it has been found that the working 
voltage (with a withdrawal of the power 
according to the method hereinbefore de- 
seribed by means of oscillating spark gaps 
and the’ like) is only about 400 volts, If 
however, the capacity of the condenser sur- 
faces ho increased, which capacity in the 
above mentioned case was equal to that of 
the collecting surface of the balloon aerials, 
to double the amount, by connecting the 
condenser batteries with only one pole, the 
voltage rises under an equal withdrawal of 
current up to and beyond 500 volts, This 
сап only be ascribed to the favourable action 
of the connecting method. 

In addition to this substantial, improve- 
mênt it has also been found preferable to 
insert double inductances wit electromag- 
mets and to place the capacities preferably 
between two such eleetromagnets. Tt hs 


such condensers can be further increased if 
ал iuduetion сой be connected às inductive 
Tesistance to the unconnected pole of the 
condenser, or stil better if the condenser 
felt be made ав ап induction condenser 
Sich a'condonser may be compared with a 
Ин accumulated force, which ie 
gives off when released. In charging, a 
harge with reversed sign is farmad nt the 
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other free condenser pole, and if through the 
Spark gap a short circuit results, the accu- 
mulated energy is again given back since 
now new quantities of energy are induced 
at tho condenser pole connected with the 
conductor network, which in fact charges 
With opposite signs to that at the free con- 
denser pole. The new induced charges have. 
of course the same sign as the collector net- 
Work "The whole voltage energy im the 
Vra is herd however eren, Tn the 
same space of time larger quantities o 
energy are accimulated than is the case 
‘without such inserted condenser batteries. 
Jn Figaros 24 and ЭБ two diferent di 
grams of connections are more exactly illus: 
trated, Figure 24 shows а collecting balloon 
‘and the diagram of the connections to earth. 
Figure 25 four colleetin 
parallel connection of 8 
dories, belonging thereto, 
TA iE the Tats, E 
aluminium magnesium alloy (electron metal, 
прай) of a specie gravity of 18 and 
a thickness of plate 0.1 to 02 mm. inside 
there are eight strong vertical ribs of T 
"aped section about 10 to 90 mm, in height 
ga shot hn ides wi the pro 
jecting part divested inwards (indicated by 
©, cs d and so forth); they are riveted to- 
götler to form a firm skeleton and are stift- 
Cned in a horizontal direction by two cross 
ribs. "The ribs are further connected with 
‘one another internally and transversely b 
means of thin steel wires, whereby the hals 
oon obtains great power of resistance and 
elasticity. Rolled plates d£ 0.1 to 02 mm. in 
thickness made of magnalinim alloy acc then 
escher soldezed or riveted on this skelete 
at а Тийу metallic easing with emot 
external snefice is obtained. Well silvered 
‘or eoppered alumininm plated steel wireszun 
from each rib to the Fastening ring 2. Fur- 
ther, the coppered steel hawser L preferably 
twisted out of separate thin wires (shown in 
dotted lines in Figure 24) and which must 
t 


balloons and the 
condenser bat- 


ИЕ (00 to 5,000 metres) 
wht to the ground for recharging 
The actual current is taken: directly 
through а friction contact from the metal 
roller 3 or from the wire, or even from the 
‘winch or simultaneously from all three by 
means of brushes (3, 8 and 37). Beyond 
фе brushes the conductor is divided, the 
paths being: firstly over 19 to the safety 
Spark gap 5, from thence to tho'earth con 
ductor Bl, and secondly over ele-tromagnet 
S% point 13, to a second loose electromagnet 


Песни balloon made of an. 


E 7 


having an adjustable coil S*, then to the 
spark gap 7 and to the second earth con- 
ductor E. The actual working circuit is 
formed through the spark gap T, condensers 
5 and 6, and through the primary” coll 9; 
here the static electricity formed by oscil: 
latory discharges is acctinvilated aid con- 
verted into high frequency electromagnetic 
oscillations. Between the elestromagnets 8! 
and В* at the crossing point 13, four con- 
ener batteries ао об are 
Only indicated diagrammatically in the 
"drawings each by one condenser. Two of 
‘these batteries (16 and 18) are made as plate 
condensers and prolonged by regulating in 
duction coils or spirals 17 and 19 while the. 
"ivo others (21 and 28) are induction con- 
dlensers. As may he seen from the drawings 
gach of the four condenser batteries 16, 15 
Л, 22-18 connected only by one pole to the 
aerial or to the collector conductor. The 
Second poles 17, 19, 29, 24 are open. In the, 
case of plate condensers having no inductive 
tone an induction coil is netted. The 
‘object of such a spiral or enil isthe displace- 
ment of phase of the induction current by 14 
periods, whilst the charging currant of the 
condenser poles which lie free in the nir, 
‘works back to the collector aerial. ‘The con. 
sequence of this is that in discharges in Ihe 
collector eval the back Inductive action of 

ıe {ive poles allows a higher voltage to be 
maintained in the aerial collecting con- 
ductor than would otherwise be the cass. ТЕ 
has also been found that such а back action. 
Das an extremely favourable effect on the 
wear of the contacts. Of course the indu 
tive effect may be regulated at ill within 
the limits of tlie size of the induction coil, 
the length of the сой in action being ad? 
justable by means of wire connection with- 
оше induction (seo Pig: 24, No. 20). 

Stand 82 may also he provided with such 
regulating devises in the case of З (illus: 
trated by 11). Ti exeess voltage be formed 110 
m conducted to iod rong Че wire 12 
and spark gap В or throngh any other stit- 
ble apparatu, sco thie formation would 

е dangerous for the other apparatus. 

The action of these condenser batteries has 118 
already been hereinbefore described. 

‘The small circles on the collector balloon 
indicate places at hich, zine amalgam. 
gold amalgam or other photoelectric acting 
metals in fhe form of small patches in ex. 
tremely thin layers (OL to 05 mm. in 
thickness) are applied to the balloon easing 
of light metal. Such metallic patches may 
also be applied to the entire balloon as well 
as in greater thicknéss to the conducting 
network. The capacity of the collector is 
hereby considerably strengthened at the 
surface. "The greatest possible eflect in col- 
lecting may be obtained by polonium ama 
gums and the like. On thé surface of the 
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collector balloon metal points or spikes аге, 
also fixed along the ribs, which spikes serve 
particularly for collecting the collector 
charge. Since it is well known that the re- 
sistance of the spikes is less the sharper the 
spike is, for this purpose it is therefore ex- 
tremely’ important to employ as sharp 
spikes as possible. Experiments made as 
ig thee have, окп that tho Torna: 
tion of the body of the spike or point also 
lays а large part. for example, spikes made 
St bors oF тий with sooth surfaces, 
have а many times greater point resistance 
аз collector accumulator spikes than those 
with rough surfaces. Various kinds of 
spike bodies have been experimented with 
for the collector balloons hereinbefore men- 
pel he est results, wore given by 
spikes which were made in the following 
wav. Fine points made of steel, copper, 
nickel, or copper and nickel alloys, were Tas- 
tened together in bundles and then placed 
as prode with the pots in stable eler 
irolyte (preferably in hydrochloric acid or 
шийше ic re 
with weak onrrent at 9 to volts pressure: 
After 9 (o 8 hours according to the thick- 
nes of the spikes or pins the points become 
extremely sharp and the bodies of the spikes 
fave а rough каны. The bundle can then 
be removed and the neid washed off with 
water, The spikes are then placed as 
cathode in a bath consisting of solution of 
gold, platinum, iridium, paladium or wolf. 
ram ‘salts or their compounds and coated 
at the cathode galvanically with а thin layer 
Of precious otal, whieh must however be 
suficiently firm to protect them from at- 
‘mosphere oxidation. 

‘Stich spikes act at a 20 fold lower voltage. 
alinost as well as the best and finest points 
made by mechanical means, Still better re- 
sults are obtained if polonium or radium 
salts are added to the galvanie bath when 
forming the protective layer or contin. 
Such ping have a low resistance at their 
points and even at one volt and still lower 
Pressures have an excellent collector action. 

In Figure 24 the three nconnectei poles 
axe not connected with one another in pars 
allel. That is quite possible in practice 
ithont altering the principle of the free 

pole: Tt is also preferable to interconnect 
în parallel to а common collector network, 
o agies орт aerials, 

Figure 95 shows а diagram for snch an 

installati Ac AA amo four mel 

with gold or platinum 
coated, spikes which are electrolytically 
made in the presence of polonium emana- 
tions or which spikes or nev- 
dies are connected over four electro-magnets 


annular conductor four wires 
тїп over four further electromagnets 8%, 


through an annular conductor 1 
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5, St, 54 tothe connecting point 18. ‘There 
‘he сатаар is divided, one тале pasing 
over 1З ant the safety spark gap to the 
Sanh ty caer oer ii mdr 
nee and vod 

SEES he working circio consisting of 
Tho condenser 5 and б nnd a resonance 
okay ora condenser motor М such es hee- 
раното лют Аге са 
Îmity sound the sparking pap section f 

Танева of Ча canceting the con- 
dese metor of ene de nni Git 
а current may 
EX 

"he condenser Inferis are conncofed by 
cone pole to theamnnlarcondelor Nand et 
fetes indios (18 and 18) or mada 
ts ‘induction ‘condensers as shown by dl 
snd 23. The free poles of the inductions 
Condensers are indicted by TT and 19, oce 
Sf the induction condensers by 22 and 94. 
‘Xs moy he seen ш the drawings ail these 

les dr 28-19. f may bo синме 
E rali through а second amer cone 
cor without any dear that thereby cho 
princip of the fre pole connection mill be 
jure Tm addition to the advantages 
already set forth the paralel connection 
hoo allows of an equalization o£ the ori 
Ing pressure in the ente collector network. 
Sir constructed and calculated dne: 
боа coils 25 and 20 may aso ke inserted in 
fhe annular conductor of the free poles by 
means of whieh а eirenit moy be formed 
in the secondary ces Т and 38 whieh ab 
lows ешти priced i this annular con- 
dicor by йош! of the eres or the 
{ike appsarances io be mecourad or other 
vis tiled, 

According to what has been hereinbefore 
stated separate collector balloons may bo 
Connected at equidistant stations їй 
over the о cler sented 
fect with one another metalicas or by 
means of termediate suitably comected 
Condenser batteries throne High, voltase 
Conductors insulated irom earth, ‘The 
stig edet e converted Though а 
Spark: gap into dynamie energy of a Me 
iste of oseillat ons and may in teh faim. 
Ñe coupled as a кошок of energy hy menns 
of a suitable method of connecting, vations 

retantione being тоа and Wi ape 
Eat regulations. The wives leads from 
ihe collector balloons have hitherto, been 
connected! fhrongh an annular conver 
Without this endless vonnertion, which een 
be regarded as an оле induction сой, be 
ing able to exert any aclion on the whole 
ЕТЕ 

Те has now bon, found that if the network 
conductor connecting the verial eller ble 
jn wt те anaes Rt made a 
simple annular conductor, but refert 
short cirénited in the form of coils over & 


ing spark ир T to the earth î 
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condenser battery or spark gap or through 
thermionic tubes or valves or audions, then 
tho total collecting network exhibits quite 
new properties. "he collection of almos. 
р is thereby not only in. 
Ereased but an alternating feld may be ens- 
fly" produced in the collector network. 
ther, the atmospherie electrical forces 
showing themselves n the higher regions 
тау also be directly obtained by induction, 
Та Figures 26 and 38 a form of construction 
is shown on the basis of which the further 
foundations of he method will be more par- 
ticularly explained 
Tn Figure 28 1, % 2, 4 аге metal collector 
balloons 5, 6/7. 5 thelr metalic serial con 
ductors and 1 the actual collector network. 
‘This consists of fve coils and ie mounted on 
high voltage insulators in the air, on high 
voltage masts (or with a suitable construc: 
tion of cable embedded in the earth), One 
foil has a diameter of 1 to 100 ki. of more. 
S and аге tno protective eectromagnots, 
F the second safety section against exces 
Voltage, E йв earth conductor and E? the 
earth conductor of the working section 
When an absorption of static atmospheric 
electricity is effected through the four balo 
loon сааат, the current in order to reach 
the earth connection E" must flow spirally 
Шош tie solito network over he ae 
tromagnet S, primary induction coil 9, con. 
ductor 14, anode A vf the audion tubo, 
candescent cathode K, as the way over the 
Тагар and afi span їр ars 
considerably greater resistance Owing to 
the fact that the accumulated current Hows 
in one direction, an electromagnetic. alter. 
mating feld is produced in the interior of 
the collector network cil, whereby the whole 
fee electrons are directed more tr less into 
ire ofi sil An ere im 
zation of the atmosphere is therefore pro- 
duced. In consequence of this the pants 
mounted om the collector balloon show a 
Considerably seduced resistance amd there- 
Tore increased statio charges between tho 
points on the balloon and the surrounding 
Atmosphere are produced. "The result of 
this is a considerably increased collector of 
fect. $ 
‘A second effect which could not be ob- 
tained otherwise is obtained by the ‘electro. 
magnetic alternating feld which ronning 
allel to the earth surface, acts more cr 
[ess with а diminishing or increasing, elect. 
оп the earth magnetic eld, whereby in the 
fave of fluctuations in the enrrent à return 
on current of ravers signi aaya 
produced in the collector coil by earth mage 
hetism. Now М, however, а constantly pul- 
suting continuous alternating. field is pro- 
eed as stated in the above collector net- 
work T, ап alternating current of the same 
periodicity is produced also in the collecting 


network coil. As the same alternating feld 
is further transmitted to the aerial balloon, 
tho resistance of its points is thereby con" 
siderably reduced, whilst the collector ae- 
ton ie ondes icem. ther 
vantage is that positive electrons whid 
Collet on the metal surfaces during the com 
version into dynamic current produce а so. 
Called drop of potential of the collector 
fred, Аз an alternating field is present, the 
ege tons surrounding the collector cur 
faces, when discharge of tho collector cu 
dices takes place produce by the law of im- 
duction, an ‘induction of reversed siga on 
ti cali шие andso forth (at i 
io say again a positive charge). Ih addi 
tom to ib advantages incite st th 
thig construction of connecting conductors Ш 
coil form when of suficently large diam- 
Ser, allows of a utilization of energy ai 
ing їп higher regions also in the simplest 
Аала well-known electric discharges 
Frequently take place at very great eleva: 
tions which may be observed, such as St 
Ейшөз tres" ot northern. lights. ‘These 
energy quantities have not been able to be 
SES up to now. "By this ‘inventon all 
these kinds of energy, as they are of an 
clectromagnetic nature and the direction of 
the axis of the collector coils stands at right 
angles to the earth's surface, can be more or 
Jess absorbed in the same way as a receiver 
in wireless telegraphy absorbs waves coming 
from a far distance.” With a lange diameter 
of the spiral it is posible to connect large 
Surfaces and thereby to take up also largo 
Quantities of energy 
Tt is well nown that la 
tions ia the summer mont 


wireless sta- 
+ and also in 


fhe tropics are very frequently unable to 


on conseque of inar 
ro caused by эсу» 
тава this takes place with vital 
Coil of only 40 o 100 mt diameter, “Tf on 
the contrary horizontal coils of 1 to 100 km 
diameter be employed very rong currents 
marie lean thea Чада vita 
fre constantly taking place in the аши. 
fare rly othe pie crai 
in йе polar regions where the 
sorter ight ab ioni psn 
GuantiGes ef energy may probably be oe 
fined in this way, A SL with severed 
Windings should ct th Pa m Stor 
manner any alteration of the earth mage 
elem should act inductively on such a ed. 
Tes not at all unlikely that earthquakes 
spots on the sun will also prods en 
Induction їп such collector ce Bf uli 
size. In similar manner tis collector cone 
Aig il ac ош cath ештин: te 
particularly when they are neat th зше 
Sf the earth or oven embedded inthe earth, 
By combining the provin kind он 
collectors so tar as they ate adapted for 
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the improved system with the improved pos- positively charged and vice versa. This 
ЯР Sesser of phage may ЕЗ 


ties of free natural energy which are to be 
obtained in the form of clecticit are con- 
siderably increased, 

Та order to produce in the improved col- 
edv coll uniform current oscillations of 
an andamped nature so-called audion high 
“sun o them ante tes of table cone 
nection are employed instead of the pre 
Miously known speri: gape (Fig. 20, Nos. 
ТАВ). The main. ael curent. Вона 
through electromagnet 8 (which in the ease 
oE a igh number of alterations isnot eon 
fected here but in the earth conductor E) 
and may be conveyed over tho primary cols 
În the induction winding through wire M 
io the anode А of the high vacuum grid 
Site Pua with e tdi ter 

"regulating capacity of suitable size, sud 
as condenser it iter do e lover 

st of the тш grid tube is arran 
he incandescent latent or the cathode К 
"which is fed through a battery B. From 
the battery В two Branches rui, ono to the 
НЕЕ: 

айту BY and secondary col 10 to the gx 
anode y in the vacuum tube, By the method 
десин down in ded ae Чу 
sired voltage at the grid electrode у m 
ale? be produced through the wire 17 which 
fe branched of from the main current con- 
duciar through switches 16 and some small 
condensers (a, , o, d) connected in series 
Sind conductor 18, without the battery БЇ 
fring required. З 

"The action of the entire system is some- 
what as Follows: 

On the connecting eonduetor of the aerial 
collector network being shore circuited to 
earth, the condenser pole 11 is charged 
slighély damped oscillations are formed 
the short cireuited existing oscillation cir. 
cuit formied of the condenser 11 and self 
{inductance 9. In consequence of the cou- 
pling tough coil 10, uetuations of vol 
Bke place in the geid creuit 15 with the 
samo frequency, which, luctuations in turn. 
Тайпепее the strength of the electrode our- 
rent passing through the high vacuum am- 
Кее a dU sta ae 
{nations of the same frequency in the anode 
Chest ор of energy tothe 
Sscillation circuits 9 and 10 consequently 
talos place, until a condition of balance is 
fet up, in which the consumed oscillation 
energy is equal to that absorbed. Thereby 
Constant undamped oscillations are now pro- 
deed in the oscillation cirenits 9-13 

For regular working of such oscillation 
producers high vacmum strengthening tubes 
ге necessary nd jt is al ева that 
the grid and anode voltages shall have a 

et diference of 150° s0 that if the grid 


Js negatively charged, then the anode is 


tained by most varied counéetions, for er 
ample, by placing the opcillation circuit in 
the grid citenit or by separating the oscil- 
Tation circuit and inductive coupling from 
the anodes and the grid circuit and so forth, 
“A second important factor in this way of 
converting static atmospheric electricity into 
undamed коготь I that crea be 
taken that 0 and anode voltages have 
Sern talon to one another Че 
may be obtained by altering the cou 
aa suitable election of the self induction 
їп the grid circuit, or ns shown by dotted 
ines 18, 17, 16 by means of a larger or 
smaller number of condensers of suitable 
size connected in series; in this case the 
battery B* may he omitted. With а snit- 
able selection of the grid potential a glow 
discharge takes place between the grid g 
and the anode A, and accordingly at the 
grid there is a cathode drop and a dark 
mee is formed. The size of this cathode 
[гор is influenced by the ions which are 
emitted in the lower space im consequence 
of shock ionization of the incandescent 
cathodes К and pass through the grid in 
the upper space. On the other hand the 
number of the fons passing through the grid 95 
is dependent on the voltage between the grid 
and the cathode, "Thus if the grid voltage 
vndergos periodic fluctuations (as im the 
rest ыен) the amount of the eathode 
rop at the grid fluctuates and consequently 
the internal resistance of the tube corre- 
spondingly fnetuates, so that when a back 
coupling of the feed circuit with the: grid 
circuit takes place, the necessary means are 
afforded for producing undamiped oscilla- 


ш 


xd tions and of taking current, aecording to re- 


а fom the потесна eonditto 

е frequenay of the undeinped otoia- 
tions produced i with Suitably loose cou 
pling equal to the self frequency of the 
Selon ейи 9 and 10. Ву à suitable 
selection of the set induction ef the cal 9 
tn capacity 11 it is possible to extend from 
‘frequencies which produce electromagnetic 
oscillations of only a few metres wave 
igit бок to the ovt pret ir 
Fling cirque frequency. For ange ist 
Tons a suitable timber of frequsney pro. 
ducing tubes in the form of the well lawn. 
igh acm transmission ture ot 8 0 2 
TE. in size may be connected n parallel so 
that in this respect no difficulty exists. 

‘The use of such tubes for Producing un- 
amped oscillations, and also the conserve: 
tion and method of inserting such trans. 
mission tubes in ал aeumalator ог dynamo 
irent is Кот and also hat such oci 
tion producing tubes only work wel at volt. 
of 1,000 up to 4,000 volts, so that on 
the contrary their use at lower voltages is 120 
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siderably more difficult. By the use of 
high voltage statio electricity this method 
of producing undamped oscillations as com- 
гөй with that through spark gaps mus 
Pe regarded ав an idoal solution pardon. 
larly for small installations of outputs of 
LII M 
y the application of safety spark gaps, 
with interpolation of electro magnets not 
only is short cireuiting avoided but also 


the taking up of current is regulated, Os 
cillation producers inserted in the above way 
form a constantly acting electromagnetic 


alternating Beld in the collector сой, where. 
by as already stated, a considerable docu. 
lating effect takes place. The withdrawal 
wire or working wite is connected at 12 and. 
13, but current may be taken by means of 
a secondary coil which is firmly or movably 
mounted in any suitable way inside the lange 
collector coil, i. e. im йв electromagnet 
alternating fed, so long ав the direction of 
its axis rons parallel with that of the main 
current collecting cil 
мр Producing р eil of a 
igh “frequency (30,000. per second an 
more) in the oscillation cleus 9 and 1h 
electromagnets 8 and S* mast be inserted if 
the high frequency. oscillations are not to 
penetrate the collector coil, between the о 
ЗШацоп producers and the collector oil 
n all other cases thoy are connected shortly 
before the earthing (as in Pigs, 27 and $5) 

Tn Figure Т а secondi method of constru 
tion of the connecting conductor of the ba 
Joon aerials is illustrated in the form of a 
gat i main но zonis fn that 
In addition to the connecting conductor 
another annular conductor. TT is inserted 
Parallel to the former on the high volta 
masta in the air (or embedded ws a cable fn 
the earth) but both in the form of a coil 
‘The connecting wiro of the balloon serials 
is indicated аз primary conductor and also 
as а current producing networks the other 
is the consumption networke and is not im 
Unipolar connection with the current pro 
Slag peor 

n Figure 27 the current producing net 
work T fs shown with threo balloon colle 
tors 1, 2, 3 and serial conductors 4 8, 05 it is 
short circuited, through condenser 19 and 
inductance, The relin forming se 
crit consists in this diagram of spark gap 
Ў, inductance 10, and condenser 11; tip 
earth wire E, is connected to earth over 
Жок SE: Piet my spark ар 
‘which is also connected to earth through А 
second electromagnet S at E. On connect. 
Т up the emnes “rie П ш Б 
changed over the spark pup 7 whereby an 
oscillatory discharge is formed.” This dis 
Ching" arront sets though indictnen 
10 on the inductively coupled secondary 9, 
whereby in the producing’ network & modi? 


ai 


fication of the potential of the condenser 19 
is produced. "Tho consequence of this is 
that oscillations afise їп the coil shaped 
reducer network. These oscillations m- 


duce a current in the secondary circuit II, 1 


which has a smaller number of windings 
and s je reinen Gr vols of which 
according to the proportion of the number 
of windings and of the shine, meditans, 
Js considerably lower whilst the current 
strength is greater, 

,, In order to convert. the current thus ob- 
tained into current of an undamped char. 
ager and to tune its тате Tenis a sf 
ciently large regulatable capacity £0 is in- 
жей between the ends 12 and 18 of the 
secondary conductor IL. Here also current 
may be taken without an earth conductor, 
but it is advisable to insert a safety spark 
gep E and to connect this with the earth 
over an electromagnet S. > 

‘The producer network may be connected 
with the working network II over an induc- 
tionless condenser 21 or over an induction 
condenser 22,25. [n this case the secondary 
conductor is unipolarly connected with tke 
energy conductor. 

Jn Figure 28 the connecting conductor be- 
tween the separate accumulator balloons is 
carried out according to the autotrans. 
former principle. The collecting coil con. 
[она рш eral balloons 1, ЗЕ the vind. 
ings of which are not made sido by side but 
опе abore the other. In Figure 28 the ool- 
йог eil Ts shown wih a thin ing the 
metallially connected prolongation coils 
jo ethic line. Between the ends P and 

? of the energy network I a regulating 
capacity 19 is inserted. The wire I ig come 
nected with the output wire and with the 
spark gap F. А 

As transformer of the atshospheric elec- 
tricity an arrangement is employed which 
consists in using rotary pairs of condensers 
in which the one stator surface В is con- 
nected with the main current, whilst the 
other A is connected with the earth sole. 
Between these pairs of short circuited con 
densers are caused to rotate from which the 
converted current can be taken by means of 
tro collector rings and brushes, inthe form 
of an alternating current, the frequency of 
which is dependent on the number of bal- 
Toons and the revolutions of the rotor. As 
the alternating current formed in the rotor 
can act, in this improved method of con- 
nection ‘described in this invention, through 
ceils 10 on the inductance 9, an ierease or 
diminution of the feed current in T can bo 
obtained according to the direction of the 
current by back induction. Current oscil 
lations of uniform rhythme thereby result in 
the coil shaped windings of the producer 
network 

‘As the ends of this conductor are shorteir- 
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cuited through the regulatable condenser 19 
these туйшш produce chore. cireuited un- 
amped oscillations inthe energy conductor, 
fhe periodicity and wave lengths of which 
tetiletions cin be adjusted according to 
desire by altering the capacity 19 to a given 
Save Тец and therewith also to = given 
Frequency. These currents may also be em 
Doge arth form directly аз working eur- 
Feel through the conductors Ш and HIL 
Бу. шегш the condenser 29 a connection 
between these conductors may also be made, 


whereby harmonio oscillations of desired c: 


ve Length are formed, Ву this means 
Тий» new efets as regards current distr Du 
бо are obtained. The withdrawal of cor 
тий Say even take place without direct wire 
а itae point in the b 
ог of the producing network (quite im; 
stein ether this has a diameter of 
Tor 100 lan. а сой tuned to these wave 
ызда td ofthe desired capacity is mil 
e юта mounted in tho eral conductor 
їп puck а way that e axial direction is im 
Жыга ith thet of the coller eo. In 
Tei v eurront indico in the produc- 
ing network, the size of which is deponi. 
ful on the dal capacity and resistance and 
Slo on te pesidicity employed. А possi- 
Pitty thls ard i oan of kc 
img energy from the producer network: by 
slay eae, Au dev o ain to 
Таа Ану nse magnetic eth 
caret ae energy Tow tiga at 
sphere atleast pally) may bo simul- 
tinal tne i a systa fs 
ей анте energy i of parti 
Jar importance for the futu. 

Of Due everywhere incen of spark 
gaps stable grid vacuum tubes may be em 
Are та producers for untamed cola: 
TS. The separate coils of the prodncr 
el ork with org diameters may be com 
ected Uh one another throngh separate 
onto al in, parolei or allin senes oF 
Sa proupa n sue. By regulating the mom- 
ingot dion: and als the extent of the 
ele ore of Tes se ig el o 
Bd be pi cle may 
io be divided spiral over the entire se 
fin, The coils iy be carried out nt 
Т Form or aleo in trianglar, quadrangular, 
agonal or онаша от 

Ofcourse wires nay be carried from a snit- 
able placo 1o the conte ог aleo Tatra 
hielt merve the оттан waves as gnides, 
hiss поно when the currents have to 
Te condyeted бег mountains and valleys 
а oo forth, Та А these casas the corrent 
fust be converted into а corrent of suitable 
pened. 

‘As already hereinbefore mentioned sepa- 
тий collecting balloons may be directly me- 
cally intoonnected af equidistant sta- 
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tions distributed over the entire country or e$ 
ay bo connected by interpolation of sult- 
АШЫ condenser batteries by means of high 
За conductors. The sate electricity is 
Converted through a spark gap into dynamic 
ergy of a high number of oscillations, and 
could then in meh form, with a suitable 
frrangemeit of the connections, observing 
тош measures of precaution, be employ 
Nesom of energy after separate or Special 
Tegulation. 

'ording to this invention in order to În 
the сойо elect of the balloon in 
the И 9 or in [ET 
Mie, radiating collectors am employed, 
‘Thee consist ether of Incgndesemt meal 
oxide electrodes in the form of vacuum 
prid tubes, or eletrie ares (mercury and the 
[е electtodes) Nernst. amps, or nally 
fames of various kinds may be simply con 
nected vrith the respective conductor. 

"Cs well known that energy can be drawn 
oft from а cathode consisting of an inean 
escent body opposito am node charge 
Sth positive electricity (vaomum grid tle). 
Hitherto however, cathode was always fret 9° 
directly placed opposite an anode, and se- 
ойу te stem always consisted of > 
closed охай 

Now if we dispense with the ordina 
ры 
A cathode must always stand directly o 
Sie am anode, and ifwe place an incandescent 
Cathode opposite an anode charged to a high 
Potential or another body freely hosting in 
he air, ог regard the ineandescent cathode 
oni ge ure. unis hy 
which represent group and. point dis- 
enm Е En 
mir dj it may be ascertained 
Tint incandescent cathodes and les perfect 
Ту а ineandeseent radiators, fames and the 
Ike admit of relatively lage current densi- 
ties and айн ру ES 
energy to radiate nto the ороп space in the 
Sonu of electron streame as transmitters. 

The object of this invention is as described 
below, if suek incandescent oxide electrodes 
or other ineandescent radiators or ames are 
Sot freely suspended in space but connected 
шиайсайу withthe өм so that they can 115 
ie changed with negative terrestrial eleo. 
tricity, Ghee radiators possess the proper 
Sf absorbing the free postive electrics 
Charges contained in the ae space surround- 
ing them (that (о say of collecting them 
and conducting them t earth). "They can 
therefore, serve as collectors and have, in 
comparison to the action of the spikes, or 
Pointe, a very large radius of action Бу the 
Шай pay of hae cote аб 129 

eater than the geometrical capacity (Во 
ОО 

Now as our earth is surrounded as is well 


EI 


w 


x 


EI 


1,840,908 


Known, with an electro-static field and the 
difference of potential 

зу 

[3 


of the earth field according to the latest 
investigations, is in summer about 60 to 
100 volts and in winter 300 to 600 volts per 
metre of difference in height (9h), a simple 
calculation gives the result that when sach à 
radiation collector or flame collector is a 
ranged for example on the ground, and a 
second one is mounted vertically ovor itat 
а distance of 2/000 metres and both are eon 
nected by a conducting cable, there is а dif 
ference of potential in summer of about 
2000.000 volts and in winter even of qu 
Фо volta and more, 

According to Stefan Boltzmann's ley of 
radiation, the quantity of energy which an 


ncandescont surface (temperature T) of 1 

st, die а nt of Eee 

open air (temperature Т.) is express 

the fellowng focale T 
Sab (TS) watt/sq om, 


Now as carbon electrodes atthe temperature 
of the electrio are support on the current 
basis а current density пр to from 60 to 03 
pet per Cro dea will ret 
in this direction in employing radiating col 
Jectors as accumulator 
If the earth be regarded as a cosmically 
ulated condenser in the sunm of geometri. 
ca elas > thero аа rom, the 
geometric (compare Ewald sch, “das 
po NES 
light) page 100) capacity of the earth ac 
Ratio MM 
or negative charging 13X10 Couloni 
For negative potential О 
From this there results however, Tego 
X10" watt/See. Now if t ig dese io 
make а бетй short creuit through an 
earthed ame collector this would represent 
an electrie total work of about 79500 
10% kilowatt years, As the earth must be 
regard as а rotating mechanism which i 
thermo- dynamically, electromagnet aly, 
and also kinematically coupled with the st 
And stars system by cosmie radiations and 


‘gravitation a diminution of the electric 
energy of the earth field is not to be feared. 
The energies which the incandescent col. 


that of the word gue тус 
"Hiis is however not the 
does nt тершен a e 
carly шайма epe Ch s 
ere ата Ed Оз е 
garding. to di тиши mde deos Vr 
Fany or che айы тае стены у 
тайда from the sim ev no ed Бо 
109 kw. “Accordingly апу lowering’ of 
pose тау Rod 
intus Tomeraa af ja at imu 
(ES woul сонра ре 
of redis. 
8-0 (TT. 
rp is it must edad hat f tae 
earth, tempeatine VIO] АЫ 
тайап S absorbed Oy he mih feral 
кй ao the asc seas 
орак of the earth ig Gnas ament 
On tha е ep 
Sil copied withthe об ot 
ше ae a he еп 
“The ande] 
ЕЕЕ 
түү ЖА сҮ; 
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pK NEEDS 
‘das the main feature of the present inc 
ee tenga muse 
the radins of action of the ame collects 
EE G 
sity {energy density) (6 about=9X7 . 10° 
ELO aptamer E 
CORE 
AV=—4rð; as here the alteration of the 
DPA E eie aiai 
1 5. 
ae Xan 
Eu Бэ шры р 
mospheric clectricity and it is known that 130 
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their collecting effect is substantially great- 
er opposite the points, It is however, not 
Known that the quantities of current which 
cosi hitherto be obtained aro too small for 
technical purposes. According to my ex- 
periments he reason Zor this i to be found 
In the too small capacities of the collector 
айо, poies, “TF such fame or raat 
ing collectors have no or only small posi 
p fes thelr тай: of E or 
large technical purposes is too small If 
tive incandescent collectors be constantly 
kept in movement in the air they may eo! 
leet more according to the speed of the 
movement, but this is again not capable of 
being carried out in practice. 

By this invention the collector effect i 
considerably increased by a body charged 
ia postive potential and of the bes 

sible capacity being also held floating 
вом direct carth connection) opposite 

ach an incandescent collector which is held 
floating in the air at a desired height. If 
for example, a collecting balloon of sheet 
metal or of metalized balloon fabrie be 
апгей to mount to 300 up to 8,000 metres 
in the air and as positive pole it is brought 
‘opposite. such а radiating collector con- 
nected by a conductor to earth, quite differ- 
ent results ere obtained, 

‘The metalic balloon shell (with алде 
surface) is charged to a high potential 
ihe atmospheric electricity. This potential 
is greater the higher the collecting balloon 

java the incandescent. collector, The 
positive electricity acts concentratedly on 
fhe anode floating in the air as itis attracted, 
through the radiation shock ionization, pro- 
ceeding from the incandescent, cathode. 
‘The consequence of this is that the radius 
of action of the incandescent, cathode col- 
lector is considerably increased and thereby 
also the collecting effect of the collecting 
balloon surfaco. Further the lange cu. 
pacity of the anode floating in the air plays 
Therefore ап important pat because 1 al 
ws of the taking of large charges, an 
thereby a more uniform curent is obtained 
even “when there is a large consumption: 
this cannot be the ease with small surfaces. 

Tn the present cage the metallic сокс 
ing balloon i= a por tive anode floating in 
the air and the end of the earth conductor 
af this balloon serves as postive pole sur- 
aee opposite the surface of the radiatio 
incandescent cathode; which im tum is 
Charged with negative curth electricity be- 
Sng coating connected to card 

"e process may be carried out by two 
such contacts (negative incandescent cath- 
‘ode and anode end of а capacity floating in 
the nir) a condenser and an induetive re- 
sistance being switched on in parallel, 
‘whereby simultaneously undamped oscilla 
tions may be formed. 
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In very large installations it is advisable 
tọ connect two such radiating collectors in 
series, Thus an are light incandescent 
cathode may be placed below on the open 
gros апд an incandescent cathode which 10 
heated by special clectro-magmotie currents 
e located gh in the air. Of course for 
this the special vacuum Liebig tubes with or 
without grids may also be employed. Ап 
ordinary are lamp with oxide electrodes may 19 
be introduced on the ground and the posi- 
tive pole is not directly connected witli the 
collesting balloon, but through the upper 
incandescent cathode or over a condenser. 
‘The metho of connecting the incandescent № 
cathode floating in the air may be seen in 
Figs. 29-33. 

is the air balloon, К a Cardan ring 
етпесін with the bawor), Core bal. 
on, La good conducting cable, Р a posi- 85 
diss pole, N negative incandescent cathode, 
and È earth ofnductor. 

Fig. 99 represents tive simplest form of 
construction Hf electric айо: are y, 
produced below on the ground by means of % 
а considerably greater electric resistance is 
‘opposed to that im the direct way by in- 
Serting an electrical inductive resistance 9. 
Consequently between P and N.a voltage is ° 
formed, and as, over N and P only an induc 
Ноев ohmic resistance is present, a spanie 
ЧҮШ spring over so long as the separate in- 
dm ile m the Tike ш [20 
rectly calculate consequence of this # 
is that the oxide electrode (carbon or the 
like) is rendered incandescent and then 
shows as incandescent eathode an increased 
collecting sec The postive poles must ,,, 
be substantially larger than the negative in 19 
‘order that they may not also become in 
descent. As they are further connected wit 
the Tage ballon а which, has а large 
Capacity and is charged at, high voltage, 
SrPineandescont body which is held ating 
în the air and а positive pole which can col. 
lect large capacities is thereby obtained in, 
the simplest way. The incandescent cathode 
is fret caused to become incandescent by 
means of separate energy produeed on the ° 
‘arth, and then maintained by the energy 
collected from the atmosphere. 

‘Fig. 30 only shows the difference that i 
stead of а round balloon a cigar shaped o 
(of metal or metalized fabric) may b 

oyed and also a condenser 5 is inserted 

tween the incandescent cathode and the 
earth conductor so that a short eireuited 
oscillation eivenit over Р. N 5 and 9 is ob- 
tained. This has the advantage that quite 125 
small “quantities of electricity cause the 
cathode to become incandescent and much 
larger cathode bodies may he rendered in- 


candescent 
Ta this form of construction both the in- 19% 


EI 


EI 
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candesent cathode and also the positive 
electrode may be enclosed in а mcum. 
chamber as may be seen in Fig 3%. А cable 
L is carried well insulated through the 
cover of a vessel and ends in a condenser 
dise 5, The cover is arched im order to 
Test sg e si The weal is entirely oF 
partially made of magnetic metal and wil 
зше inside and silo. Ороке is 
diso 5 another dise б and on this again a, 
metallic positive pole of the vacui tube 
g with the incandescent cathode (oxide 
Glectrode) N is arranged. "The negative 
electrode is on the one hana connected with 
the earth conductor E, and om the other 
hand with the inductive resistance 9 which 
is also connected with the cable L with the 
positive pole and wound round the vessel in 
dle Ке action is елау the sano ab 
jat in Fig. 20 only instead of ап open ino 
candescent cathode one enclosed in vacuo is 
employed. As in such collectors only emali 
bodies can be brought to incandesoenen in 
large installations a plurality of mh 
vacuum tubes must be inserted ih proximity 
to one another. “According to the previous 
constructions Figs. 31 and 29 are quite self 
evident without further explanations 

Figs. 3457 represent further diagrams 
of connections over radiating and flame col 
lectors, and in fact, how they are to be ar. 
ranged on the ground. 

Fig. B4 shows an arc light collector with 
oxide electrodes for direct current and it 
connection is 59 ima on for dn 
hating current, Fig, 96 an incandescent coi 
ойо with a Nernst lamp and Fig 37 a 
similar one with a gas flame. 

‘The positive pole 1 of the radiating col- 
Jectors i always directly connected the 
aerial collecting conductor A. Ta Fig 3i 
а over ihe condone 
battery 5 with а second positive electrode 
з, The direct current dynamo $ produce 
current which flows over between Uie elec 
trodes 3 and 2 as an are light, On the for 
mation of an are the negative incandescent 
electrode 2 absorbs electricity from the post 
tie poles, standing opposite it and Му 
charged with atmospheric electricity “and 
conveys the eame to the working cirouit 
The spark gap 7, inductive resistance 9 and 
induction coil 10 are like the ones previous. 
ly described. The protective electroma 
S guards the installation against earth oi 
culting, the safety spark fap В from ex. 
cess voltage or overchargin, 

Tn Fig. 35 the connection isso far altered 
that the alternating current dynamo. feeds 
the exciting сөй 11 of the induction. cons 
denser. 19 js its negative and 13 its post 
tive pole; if the сой 3 on tho magnet core 
of the dynamo is correctly calculated and 
the periodicity of the alternating current i 
suficiently high an are light can be formed 


betwen the two poles 1 and 2. As the 
cathode 9 is connebted with the nogativey 
Charged earth, and therefore stay neta as 
эслерине pole, а form of refeaton of 
the айе current produced by the 
dynamo 3 is obtained, tie second hat of 
"bo period is always suppressed The wori 
ing le may frat gut im te ne 
way as in Fig. о working spark zap 
T may however be dispensed tht and ae 
stead thereof between te points a amd m'a 
Condenser 5 and an inion resistance 5 
тау be inserted from which the entrent is 
taken inductively 

Fig. 6 represents a form of construction 
similar to Flg. 34 only that here intend od 
їп are amp a Кет incandescent bod 
18 employed, "The Малы lamp is fd 
through the battery 3 "The working set 
is connect with the negative. poke 
satay rar gap vi ho poe" The 
‘working spark gap Y may ac be dispense’ 
ith and the eurent Yor He taken at 1З 
over the oscillation бош 8,11 (own n 
id Tae 

Flame collectors (Fig. 31) may also be 
employed according to this invention The 
Sire network 1 ie Sonected with the wer 
Collector condutor A sud the Parner eid 
Sb cnet At e ub 


"The novelty in this invention is firstly, 
the use of incandescent cathodes opposite 
positive poles "which. are connected with 
large metallic capacities as automatic col- 
Jecüng surfaces, (2Y the connection of the 
[йн cathodes withthe earth where? 
у, in addition to the electricity conven 

to them from the battery or machine which 
char 


considersbly increased. 

Tei that what T claim isi 

1. An electrical energy generating system, 
comprising а conducting suce Tort 
charges, means to support same at а distance 
shove the earth, a conductor lending to de 
earth level, spark gap associated with said 
gona Mo сиреп etel care 
into electromagnetic high frequency occi 
tions means to supply said electromagnetic 
anergy dos net woth, nd a spark fap of 
тай increased relative resistance in pars 
{al therewith, 

2. An electrical energy genet: s 


" 


the 95 


m 


"s 


10 


ns 


ms 


E 


E 


ae 


comprising. conductor, means to support 
Sme above the earth, level, an inductance 
оларта spark gated WU ad 
conductor, a second spark gap of muc 
айе relative resistance in parallel there 
fh and an energy receiving Circuit coupled 
With the spark gap of lesser resistance 

2. Am electrical energy generating system 
comprising a collecting surface, means to 
Support same above ehe earth level, cone 
audor connecting ‘sid collecting surface 
Sith the earth devel, choko in said con- 
ductor, án electromagnetic resistance cor 
Setting eclesie Energy o electron, 
netic energy, a safety higher resistance in 
parallel therewith and a net work coupled 
FARR, inten seiner of ener 

1. An electrical energy generating system 
comprising electric conductors spaced above 
the earth to form clectvorsgnetic oseillat- 
fng seit conductors соліои fo earth 
ети, electrostatic to electromagnetic ena 
{Conversion means therein, a safety high le 
оао resistance im parallel therewith and 
means to alter the chctromagnetio charac- 
toristic ofthe creta. 

5 An electrical energy generating system 
comprising in combination a statie collet 
ing surface arranged abore the earth, con- 
ductors connecting to earth level a pair of 
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spark gaps in parallel of diferent ый 
ane шу а ops 
shunted across the spark gap of lesser re- 
Euer phot s 
per 

[acr PUN 
E uL 
LI Voy ae edid 
of widely diferent resistance, connected 
Жыз epe 


cuit in shunt across the gap of lesser re 


ln witness whereof, I have hereunto 55 
signed my name this 3b day of Dec, 1920, 
in the presence of two subseribing witnesses. 


HERMANN PLAUSON. 


‘Witnesses: 
Н.Е Авыдтоко, 
W. H. Bersrox. 
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Poor Man's Electronics Web Page 


Random Wire 
Antenna Project 
Links: 


Back to main page 
How to build it 
How it works 


Computer program 
Homebrew arrestor) 


Random Wire Antenna 


Homebrew lightning arrestor: 


Pil Боно 


ЧЕП 


Use 2 screws, file toa point, 
‘double nut as shown, and adjust. 
gap to about 1/4" 


— 


to recelver 


ir made from pill bot! 


How to 
make it 


Drill a 
hole in 
the 
bottom 
and in 
the lid 
ofa 2- 
1/2" 
long by 
1-1/4" 
dia. pill 
bottle. 
File the 
ends of 
two 3" 
#20 


machine bolts into a sharp point. Then lock them in place on each 
end of the pill box with double nuts. Adjust the gap to about 1/4". 


Strip about 3/4" of #14 copper stranded wire and loop it under the 
outside nut. Do this on both ends. The wires should connect to 
the antenna lead-in on one side and the ground lead wire on the 


other side. 


Seal around the lid and connections with clear silicone caulking to 


make the unit water tight. 


How it works 


tp:limyplaoe fronter oom'-bualker1945/Long Hire ml 


2 


ловит Poor Мапе Elacronics Web Paga - Random Wire Antenna - Homebrew restr 


Electrical field intensity is а function of the amount of voltage 
divided by the surface area over which it acts. The diameter of 
the tip of the screws when filed down is quite small, so the 
surface area is quite small. Since field intensity is greater for a 
smaller area, it will take a relatively small voltage to raise the field 
intensity inside the pill bottle to the point where the air across the 
gap will ionize. 


Once the air has ionized, it becomes a conductor; that is, a short 
circuit, and will bypass the static charges to ground. 
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[7] ABSTRACT 

The invention is directed о the method of utilizing the 


176] Inventor: 


mais E 


unpaired electron spins in ferro magnetic and other 
materials as a source of magnetic fields for producing 
power without any electron flow as occurs in normal 
conductors, and to permanent magnet motors for utiliz- 
ing this method to produce a power source. In the prac- 
tice of the invention the unpaired electron spins occur. 
ring within permanent magnets are utilized to produce a 
motive power source solely through the superconduc- 
ting characteristics of a permanent magnet and the mag- 
netic flux created by the magnets are controlled and 
‘concentrated to orient the magnetic forces generated in 
such a manner to do useful continuous work, such аз the 
displacement of a rotor with respect to a sator. The 
timing and orientation of magnetic forces at the rotor 
and stator components produced by permanent magnets 
to produce а motor is accomplished with the proper 
geometrical relationship of these components, 


28 Claims, 10 Drawing Figures 
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PERMANENT MAGNET MOTOR 
FIELD OF THE INVENTION 


The invention pertains to the field of permanent mag- 
net motor devices solely using the magnetic fields cre- 
ated thereby to product motive power. 


BACKGROUND OF THE INVENTION 


Conventional electrie motors employ magnetic 
forces о produce either rotative or linear motion. Elec- 
ric motors operate on the principle that when a con- 
ductor is located in a magnetic field which carries cur- 
rent a magnetic force is exerted upon it 

Normally, in a conventional electric motor, the rotor, 
ог stator, or both, are so wired that magnetic fields 
crested by electromagnetics may employ attraction, 
repulsion, or both types of magnetic forces, to impose а 
force upon the armature to cause rotation, orto cause 
the armature to be displaced in a linear path. Conven- 
tional electric motors may employ permanent magnets 
either in the armature or stator components, but in the 
art heretofore known the use of permanent magnets in 
‘iter the stator or armature require the creation of an 

field to act upon the field produced by 
the permanent magnets, and Switching means are em- 
ployed to control the energization of the electroma 
пез and the orientation of the magnetic fields, to pro- 
duce the motive power. 

itis my belief that the full potential of magnetic 
forces existing in permanent magnets has not been rec- 
ognized or utilized because of incomplete information 
and theory with respect to the atomic motion occurring. 
within a permanent magnet. It is my belief that a pres 
ently unnamed atomic particle is associated with the 
electron movement of a superconducting electromagnet 
and the lossless current Пом of Amperian currents in 
permanent magnets. The unpaired electron flow is simi- 
dar in both situations. This small particle is believed to 
Бе opposite in charge and to be located at right angles to 
the moving electron, and the particle would be very 
Small as to penetrate all known elements, in their vari 
‘us states as well as their known compounds, unless 
hey have unpaired electrons which capture these parti- 
cles as they endeavor to pass therethrough. 

Ferro electrons differ from those of most elements in 
that they are unpaired, and being unpaired they spin 
around the nucleus in such a way that they respond to 
magnetic fields as well as creating one themselves. If 
they were paired, their magnetic fields would cancel 
ош. However, being unpaired they create a measurable 
magnetic field if their spins have been oriented in one 
direction. The spins are at right angles to their magnetic 
Ties. 

In niobium superconductors at а critical state, the 
magnetic lines of force cease to be at right angles. This 
‘change must be due to establishing the required condi- 
tions for unpaired electronic spins instead of electron 
fow in the conductor, and the fact that very powerful 
electromagnets that can be formed with superconduc- 
tors illustrates the tremendous advantage of producing. 
the magnetic field by unpaired electron spins rather 
than conventional electron flow: 

їп а superconducting metal, wherein the electrical 
resistance becomes greater in the metal than the proton 
resistance, the low turns to electron spins and the posi- 
tive particles flow parallel in the metal in the manner 
‘occurring in a permanent magnet where a powerful 
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Пом of magnetic positive particles or magnetic lux 
‘causes the unpaired electrons to spin at right angles 
Under cryogenic superconduction conditions the freez- 
ing ofthe crystals in place makes И possible for the spins 
то continue, and in a permanent magnet the grain orien- 
tation of the magnetized material results in the spins 
permitting them to continue and for the flux to flow 
parallel to the metal 

n a superconductor, at first the electron is flowing 
and the positive partiele is spinning; later, when critical, 
the reverse occurs, іе, the electron is spinning and the 
‘positive particle is flowing at right angles. These posi- 
tive particles will thread or work their way through the 
electron spins present in the metal. 

n a sense, a permanent magnet may be considered 
the only room temperature superconductor. И is а su- 
perconductor because ће electron flow does not cease, 
and this electron flow can be made to do work because 
of the magnetic field it supplies, Previously, this source 
ОГ power has not been used because И was not possible 
to modify the electron ow to accomplish the switching 
functions of the magnetic field. Such switching fanc- 
tions are common in а conventional electric motor 
Where electrical current is employed to align the much 
greater electron current in the iron pole pieces and 
‘concentrate the magnetic field at the proper places to 
give the thrust necessary to move the motor armature, 
Tn a conventional electric motor, switching is accom- 
plished by the use of brushes, commutators, alternating 
Current, or other known means. 

Tn order to accomplish the switching function in a 
permanent magnet motor, it is necessary to shield the 
‘magnetic leakage so that И will not appear as too great 
ıa loss factor at the wrong places. The best method to 
‘accomplish this is to use the superconductor of mag- 
netic flux and concentrate it to the place where it will be 
the most effective. Timing and switching can be 
achieved in a permanent magnet motor by concentrat- 
ing the Пих and using the proper geometry of the motor 
rotor and stator to make most effective ше of the mag. 
netic fields generated by the electron spins. By the 
proper combination of materials, geometry and mag- 
netic concentration, it is possible to achieve a mechani. 
cal advantage of high ratio, greater than 100 lo 1, capa 
ble of producing a continuous motive force. 

"To my knowledge, previous work done with perma- 
ment magnets, and motive devices utilizing permanent 
‘magnets, have not achieved the result desired in the 
practice of the inventive concept, and it is with the 
proper combination of materials, geometry and mag- 
netic concentration that the presence of the magnetic 
spins within a permanent magnet may be utilized as a 
motive force. 


SUMMARY OF THE INVENTION 


It в an object of the invention to utilize the magnetic 
spinning phenomenon of unpaired electrons occurring. 
in ferro magnetic material to produce the movement of 
а mass in а unidirectional manner as to permit a motor 
to be driven solely by magnetic forces as occurring 
‘within permanent magnets. In the practice of the inven: 
tive concepts motors of either linear ог rotative types 
may be produced. 

1t is an object of the invention to provide the proper 
‘combination of materials, geometry and magnetic con- 
centration to utilize the force generated by unpaired 
electron spins existing in permanent magnets о power a 
‘motor. Whether the motor constitutes a linear embodi- 
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т а rotary embodiment, in each instance the 
“stator” may consist of a plurality of permanent mag- 
nets fixed relative to each other in space relationship io 
define a track, linear in form in the linear embodiment, 
and circular in form in the rotary embodiment. An 
armature magnet is located in spaced relationship to 
Such track defined by the stator magnets wherein an air 
вар exists therebetween. The length of the armature 
magnet is defined by poles of opposite polarity, and the 
length of the armature magnet is disposed relative to the 
track defined by the stator magnets in the direction of 
the path of movement of the armature magnet as dis- 
placed by the magnetic forces 

‘The stator magnets are so mounted that poles of ike 
polarity are disposed toward the armature magnet and 
эз the armature magnet has poles which are both at- 
tracted to and repelled by the adjacent pole of the stator 
‘magnets, both attraction and repulsion forces act upon 
the armature magnet to produce the relative displace- 
ment between the armature and stator magnets. 

‘The continuing motive force producing displacement 
between the armature and stator magnets results from 
the relationship of the length of the armature magnet in 
the direction of йв path of movement as related to the 
dimension of the stator magnets, and the spacing there- 
between, in the direction of the path of armature mag- 
net movement. This ratio of magnet and magnet spac- 
ings, and with an acceptable air gap spacing between 
the stator and armature magnets, will produce a resul- 
tant force upon the armature magnet which displaces 
"he armature magnet across the stator magnet along its 
path of movement. 

In the practice of the invention movement of the 
armature magnet relative to the sator magnets results 
from a combination of attraction and repulsion forces 
‘existing between the stator and armature magnets, By 
‘concentrating the magnetic fields of the stator and ar. 
‘mature magnets the motive force imposed upon the 
armature magnet is intensified, and in the disclosed 
embodiments such magnetic field concentration means 
are disclosed. 

"The disclosed magnetic field concentrating means 
‘comprise a plate of high magnetic field permeability 
disposed adjacent one side of the stator magnets in sub- 
stantial engagement therewith. This high permeability 
material is thus disposed adjacent poles of like polarity 
of the stator magnets. The magnetic field of the arma- 
ture magnet may be concentrated and directionally 
oriented by bowing the armature magnet, and the mag 
netic field may further be concentrated by shaping the 
pole ends of the armature magnet to concentrate the 
magnet field at a relatively limited surface at the amar 
ture magnet pole ends. 

Preferably, a plurality of armature magnets are used 
which are staggered with respect to each other in the 
direction of armature magnet movement. Such an off- 
Setting or staggering of the armature magnets distrib- 
utes the impulses of force imposed upon the armature 
‘magnets and results in a smoother application of forces 
tothe armature magnet producing а smoother and more 
‘uniform movement ofthe armature component. 

Tn the rotary embodiment of the permanent magnet 
motor of the invention the stator magnets are arranged 
їп а circle, and the armature magnets rotate about the 
stator magnets. Means are disclosed for producing rela 
tive axial displacement between the stator and armature 
‘magnets to adjust the axial alignment thereof, and 
thereby regulate the magnitude of the magnetic forces 
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being imposed upon the armature magnets. In this man- 
mer the speed of rotation of the rotary embodiment may 
be regulated, 


BRIEF DESCRIPTION OF THE DRAWINGS 


‘The aforementioned objects and advantages of the 
invention will be appreciated from the following de- 
scription and accompanying drawings wherein: 

FIG. 1 is a schematic view of electron flow in a su- 
perconductor indicating the unpaired electron spins, 

FIG. 2 is a cross-sectional view of a superconductor 
under a critical state illustrating the electron spin: 

FIG. 3 is а view of a permanent magnet illustrating 
the flux movement therethrough, 

FIG. 4is a cross-sectional view illustrating the diame- 
ter of the magnet of FIG. 3, 

FIG. 5 is an elevational representation of a linear 
‘motor embodiment ofthe permanent magnet motor of 
the invention illustrating one postion of the armature 
magnet relative to the stator magnets, and indicating the 
magnetic forces imposed upon the armature magne, 

FIG. 6 is a view similar to FIG. 5 illustrating dis- 
placement of the armature magnet relative tothe stator 
magnets, and the influence of magnetic forces thereon 
at this location, 

FIG. 7 в a further elevational view similar to FIGS. 
5 and 6 illustrating further displacement of the armature 
‘magnet to the Іей, and the influence of the magnetic 
forces thereon, 

FIG. 8 is a top plan view of a linear embodiment of 
the inventive concept illustrating a pair of armature 
magnets in linked relationship disposed above the stator 
magnets, 

FIG. $ is a diametrical, elevational, sectional view of 
а rotary motor embodiment in accord with the inven- 
tion as taken along section IX. DX of FIG. 10, and 

FIG. 10 is an elevational view of the rotary motor 
‘embodiment as taken along section X—X of FIG. 9. 


DESCRIPTION OF THE PREFERRED 
EMBODIMENTS, 


In order to better understand the theory of the inven- 
tive concept, reference is made to FIGS, 1 through & In 
FIG. 1a superconductor 1 i illustrated having a posi- 
tive particle flow as represented by arrow 2, the un- 
paired electrons of the ferrous conducting material 1 
Spin at right angles to the proton flow in the conductor. 
a represented by the spiral line and arrow 3. In accord 
With the theory of the invention the spinning of the 
ferrous unpaired electrons results from the atomic struc. 
ture of ferrous materials and this spinning atomic part 
le is believed to be opposite in charge and located at 
Tight angles to the moving electrons It is assumed to be 
very small in size capable of penetrating other elements 
and their compounds unless they have unpaired elec 
trons which capture these particles as they endeavor to 
pass therethrough. 

“The lack of electrical resistance of conductors at a 
critical superconductor state has long been recognized, 
and superconductors have been utilized to produce 
very high magnetic Пил density electromagnets FIG. 2 
represents а cross section оГ а critical superconductor 
and the electron spins are indicated by the arrows 3. 

A permanent magnet may be considered a supercon- 
ductor as the electron flow therein does not cease, and 
is without resistance, and unpaired electric spinning 
particles exist which, in the practice of the invention. 
эге utilized to produce motor force. FIG. 3 illustrates а 
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horseshoe shaped permanent magnet at 4 and the mag- 
netic Aux therethrough is indicated by arrows S, the 
magnetic flow being from the south pole to the north 
pole and through the magnetic material, The accumu- 
lated electron spins occurring about the diameter of the 5 
magnet S are represented at 6 in FIG. 4, and the spin. 
тїп electron particles spin at right angles in the iron as 
the Пих travels through the magnet material. 

"By utilizing the electron spinning theory of ferrous 
material electrons, it is posible with the proper ferro 
magnetic materials, geometry and magnetic concentra- 
tion to utilize the spinning electrons to produce a mo- 
tive force in a continuous direction, thereby resulting in 
а motor capable of doing work 

Tt is appreciated that the embodiments of motors 
utilizing the concepts of the invention may take many 
forms, and in the illustrated forms the basic relation- 
ships of components are illustrated in order to disclose 
the inventive concepts and principles 

"The relationships of the plurality of magnets defining 
the stator 10 are best appreciated from FIGS. 5 through 

“The stator magnets 12 are preferably of a rectangular 
configuration, FIG. 8, and so magnetized that the poles 
exist at the large surfaces of the magnets, as will be 
appreciated from the N (North) and S (South) designa- 
tions. The stator magnets include side edges 14 and 16 
and end edges 18. The stator magnets are mounted upon 
з supporting plate 20, which is preferably of a metal 
material having a high permeability to magnetic fields 
‘and magnetic flux such as that available under the trade- 
mark Мейе CoNetic sold by the Perfection Mica Com- 
pany of Chicago, Ilinois. Thus, the plate 20 will be 
disposed toward the south pole of the stator magnets 12, 
and preferably in direct engagement therewith, al- ys 
though а bonding material may be interposed between 
the magnets and the plate in order to accurately locate 
and fx the magnets on the plate, and postion the stator 
magnets with respect to each other. 

Preferably, the spacing between the stator magnets 12 
slightly differs between adjacent stator magnets as such 
а variation in spacing varies the forces being imposed. 
upon the armature magnet at its ends, at any given time, 
and thus results in а smoother movement of the arma- 
ture magnet relative to the stator magnets. Thus, the 
stator magnets so positioned relative to each other de 
fine a track 22 having a longitudinal direction eft to 
Tight as viewed in FIGS. § through 8. 

In FIGS. 5 through 7 only a single armature magnet 
24s disclosed. while in FIG. B à pair of armature mag 
nets are shown. For purposes of understanding the con- 
cepts of the invention the description herein will be 
limited to the use of single armature magnet as shown in 
FIGS. 5 through 7. 

‘The armature magnet is of an elongated configuration з 
wherein the length extends from left to right, FIG. S, 
and may be of a rectangular transverse cross sectional 
Shape: For magnetic field concentrating and orientation 
purposes the magnet 24 is formed in an arcuate bowed 
Configuration as defined by concave surfaces 26 and 
convex surfaces 28, and the poles ate defined at the ends 
Of the magnet as will be appreciated from FIG. 5. For 
further magnetic field concentrating purposes the ends 
of the armature magnet are shaped by beveled surfaces 
30 to minimize the cross-sectional area at the magnet 
fends at 32, and the magnetic flux existing between the 
poles of the armature magnet эге as indicated by the 
light dotted lines. In like manner the magnetic fields of 
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the stator magnets 12 are indicated by the light dotted 
lines. 

The armature magnet 24 is maintained in a spaced 
relationship above the stator track 22. This spacing may 
be accomplished by mounting the armature magnet 
upon a slide, guide or track located above the stator 
magnets, or the armature magnet could be mounted 
upon a wheeled vehicle carriage or slide supported 
upon a nonmagnetic surface or guideway disposed be- 
tween the stator magnets and the armature magnet. To 
clarify the illustration, the means for supporting the 
armature magnet 24 is not illustrated and such means 
{orm no part of invention. and it is to be understood that 
‘the means supporting the armature magnet prevents the 
armature magnet from moving away from the stator 
magnets, or moving closer thereto, but permits free 
‘movement of the armature magnet to the left or right in 
а direction parallel to the track 22 defined by the stator 
magnets. 

It will be noted that the length of ће armature mag- 
net 24 is slightly greater than the width of two of the 
stator magnets 12 and the spacing therebetween. The 
‘magnetic forces acting upon the armature magnet when 
in the position of FIG. 5 will be repulsion fortes 34 due 
to the proximity of like polarity forces and attraction 
forces at 36 because of the opposite polarity of the south 
pole of the armature magnet, and the north pole field of 
the sector magnets. The relative strength of this force is 
represented by the thickness of the force line. 

"The resultant of the force vectors imposed upon the 
armature magnet as shown in FIG. $ produce a primary 
force vector 38 toward the left, FIG. 5, displacing the 
armature magnet 24 toward the left. In FIG. 6 he mag- 
netic forces acting upon the armature magnet are repre- 
sented by the same reference numerals as in FIG. 5. 
While the forces 34 constitute repulsion forces tending 
to move the north pole of the armature magnet away 
from the stator magnets, the attraction forces imposed 
‘upon the south pole of the armature magnet and some of 
the repulsion forces, tend to move the armature magnet 
further to the left, and as the resultant force 38 contin- 
ues to be toward the left the armature magnet continues 
то be forced tothe left 

FIG. 7 represents further displacement of the arma- 
ture magnet 24 to the left with respect to the position of 
FIG. 6, and the magnetic forces acting thereon are 
represented by the same reference numerals as in FIGS, 
Sand 6, and the stator magnet will continue to move to 
the left, and such movement continues the length of the 
track 22 defined by the stator magnets 12 

‘Upon the armature magnet being reversed such thet 
the north pole i positioned at the right as viewed in 
FIG. S, and the south pole i positioned at the left. the 
direction of movement of the armature magnet relative 
to the stator magnets is toward the right, and the theory 
‘of movement is identical to that described above 

In FIG. 8 a plurality of armature magnets 40 and 42 
эге illustrated which are connected by links 44 The 
armature magnets are ofa shape and configuration iden 
tical o that of the embodiment of FIG. 5, but the mag. 
mets are staggered with respect to cach other in the 
direction of magnet movement, е, the direction of the 
track 22 defined by the stator magnets 12. By зо stagger: 
ing a plurality of armature magnets a smoother move 
ment of the Interconnected armature magnets is pro 
duced as compared when using a single armature mag 
net as there is variation in the forces acting upon each 
armature magnet as it moves above the track 22 due 10 
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the change in magnetic forces imposed thereon. The use 
of several armature magnet tends to "smooth out" the 
application of forces imposed upon linked armature 
magnets, resulting in a smoother movement of the arma- 
ture magnet assembly. Of course, any number of arma: 

ture magnets may be interconnected, limited only by 
the width of the stator magnet track 22. 

In FIGS. 9 and 10 а rotary embodiment embracing 
the inventive concepts is illustrated. In this embodiment 
the principle of operation is identical to that described 
above, but the orientation of the stator and armature 
magnets is such that rotation of the armature magnets is 
produced about an axis, rather than а linear movement 
being achieved, 

In FIGS. 9 and 10 а base is represented at 46 serving 
asa support fora stator member 48. The sator member 
48 made of a nonmagnetic material, sach as synthetic 
plastic, aluminum, or the like. The stator includes з 
cylindrical surface $0 having an axis, and a threaded 
bore S2 is concentrically defined in the sator. The sta- 
tor includes an annular groove 54 receiving an annular 
sleeve 56 of high magnetic field permeability material 
such as Netic Co-Netic and a plurality of stator magnets 
S8 are affixed upon the sleeve 56 in spaced circumferen- 
tial relationship as will e apparent in FIG. 10. Prefera- 
bly, the stator magnets 58 ace formed with converging 
radial sides as to be of a wedge configuration having 4 
curved inner surface engaging sleeve 56, and a convex 
uter pole surface 60. 

"The armature 62, in the illustrated embodiment, is of 
ıa dished configuration having a radial web portion, and 
эп axially extending portion 64. The armature 62 is 
formed of а nonmagnetic material, and an annular belt 
receiving groove 66 is defined therein for receiving a 
belt for transmitting power from the armature to a gen- 
erator, or other power consuming device. Three arma- 
ure magnets 68 are mounted on the armature portion 
64, and such magnets are of a configuration similar to 
the armature magnet configuration of FIGS. $ through 
7. The magnets 68 are staggered with respect to each 
other in а circumferential direction wherein the mag- 
nels are not disposed as 1207 circumferential relation. 
ships to each other. Rather, a slight angular staggering 
of the armature magnets is desirable to "smooth out" 
"he magnetic forces being imposed upon the armature as 
а result of the magnetic forces being simultaneously 
imposed upon each of the armature magnets. The stag- 
{ering of the armature magnets 68 in а circumferential 
direction produces the same effect as the staggering of 
the armature magnets 40 and 42 as shown in FIG. 8 

"The armature 62 is mounted upon а threaded shaft 70 
by antfricton bearings 72, and the shaft 70 is threaded 
into the stator threaded bore 2, and may be rotated by 
he knob 74 In this manner rotation of the knob 74, and 
shaft 70, axially displaces the armature 62 with respect 
то the stator magnets $8, and such axial displacement 
will very the magnitude of the magnetic forces imposed 
upon the armature magnets 68 by the stator magnets 
thereby controlling the speed of rotation of the arma- 

As will be noted from FIGS. 4-7 and 9 and 10, an air 
gap exists between the armature magnet or magnets and 
the stator magnets and the dimension of this spacing, 
effects the magnitude of the forces imposed upon the 
armature magnet or magnets. If the distance between 
the armature таеп, andthe stator magnets is reduced 
the forces imposed upon the armature magnets by the 
stator magnets are increased, and the resultant force 
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vector tending to displace the armature magnets in their 
path of movement increases. However, the decreasing 
‘ofthe spacing between the armature and stator magnets 
creates a “pulsation” in the movement of the armature 
magnets which is objectionable, but can be, to some 
extent minimized by using a plurality of armature mag- 
nets. The increasing of the distance between the arma- 
ture and stator magnets reduces the pulsation tendency 
of the armature magnet, but also reduces the magnitude 
‘ofthe magnetic forces imposed upon the armature mag- 
nets, Thus, the most effective spacing between the ar- 
mature magnets. Thus, the most effective spacing be- 
tween the armature and stator magnets is that spacing 
‘which produces the maximum force vector in the direc. 
tion of armature magnet movement, with a minimum 
creation of objectionable pulsation. 

In the disclosed embodiments the high permeability 
plate 20 and sleeve 86 are disclosed for concentrating 
the magnetic field of the sator magnets, and the arm 
fure magnets are bowed and have shaped ends for mag- 
netic field concentration purposes. While such magnetic 
field concentration means result in higher forces im- 
posed upon the armature magnets for given magnet 
Intensities, it is not intended that the inventive concepts 
be limited to the use of such magnetic field concentra 
ing means. 

‘As will be appreciated from the above description of 
the invention, the movement of the armature magnet ог 
magnets resultsfrom the described relationship of com- 
ponents. The length ofthe armature magnets as related 
to the width of the stator magnets and spacing therebe- 
tween, the dimension of the air gap and the configura 
tion of the magnetic field, combined, produce the de. 
sired result and motion. The inventive Concepts may be 
practiced even though these relationships may be varied 
‘within limits not yet defined and the invention is in- 
tended to encompass all dimensional relationships 
‘which achieve the desired goal of armature movement. 
By way of example, with respect to°FIGS. 4-7, the 
following dimensions were used in an operating proto- 
эре 

‘The length of armature magnet 24 is 317, the stator 
magnets 12 are 1” wide, 1" thick and 4” long and grain 
oriented. The air gap between the poles of the armature 
‘magnet and the stator magnets is approximately 11” and 
the spacing between the stator magnets is approxi- 
mately i" inch. 

1а effect, the stator magnets define а magnetic field 
track of a single polarity transversely interrupted at 
spaced locations by the magnetic fields produced by the 
lines of force existing between the poles of the stator 
magnets and the unidirectional force exerted on the 
armature magnet is à result of the repulsion and attrac. 
tion forces existing as the armature magnet traverses 
‘this magnetic field track. 

Tris to be understood that the inventive concept em- 
braces an arrangement wherein the armature magnet 
component is stationary and the tator assembly is sup- 
ported for movement and constitutes the moving com- 
ponent, and other variations of the inventive concept 
will be apparent to those skilled in the art without de- 
parting from the scope thereof. As used herein the term 

“track” is intended to include both linear and circus 
arrangements of the static magnets, ава ће "direction" 
ог “length” of the track is that direction parallel or 
‘concentric to the intended direction of armature magnet 
movement. 

1 claim: 
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1. A permanent magnet motor comprising, in combi- 
nation, a stator track defining a track direction and 
having first and second sides and composed оба plur 
ity of track permanent magnets each having first and 
second poles of opposite polarity, said magnets being $ 
disposed in side-by-side relationship having a spacing 
between adjacent magnets and like poles defining said 
track sides, an elongated armature permanent magnet 
located on one of said track sides for relative movement 
thereto and in spaced relationship to said track side 
‘wherein an air gap exists between said armature magnet 
and said track magnets, sid armature magnet having 
first and second poles of opposite polarity located at the 
opposite ends of said armature magnet defining the 
length thereof, the length of said armature magnet being 
disposed in a direction in general alignment with the 
direction of said track, the spacing of said armature 
‘magnet poles from said track associated side and the 
length of said armature magnet as related to the width. 
and spacing of said track magnets in the direction of said 
track being such as to impose a continuous force on said 
armature magnet in said general direction of said track. 

2. In а permanent magnet motor as in claim 1 wherein 
the spacing between said poles of said armature magnet 
and the adjacent stator track side are substantially equal. 

3. Ina permanent magnet motor as in claim 1 wherein 
the spacing between adjacent track magnets varies. 

4. Ina permanent magnet motor as in claim 1 wherein 
а plurality of armature magnets are disposed on а com- 
mon side of said stator track, said armature magnets 
being mechanically interconnected. 

5. In a permanent magnet motor asin claim 4 wherein 
said armature magnets are staggered with respect to 
each other in the direction of said track, 

% In a permanent magnet motor as in claim 1 wherein 
magnetic field concentrating means are associated with 
Said track magnets 

7. Ina permanent magnet motor as in claim 6 wherein 
said field concentrating means comprises а sheet of 40 
‘magnetic material of high magnetic field permeability 
engaging side and pole of said track magnets opposite to 
‘that side and pole disposed toward said armature mag- 

'8, Ina permanent magnet motor as in claim 1 wherein 
said armature magnet is of an arcuate configuration in 
its longitudinal direction bowed toward said track, said 
said armature magnet having ends shaped to concen- 
trate the magnetic field at sid ends. 

9. Ina permanent magnet motor as in claim 1 wherein. 
said stator track is of a generally linear configuration, 
and means supporting said armature magnet relative to 
said track for generally linear movement of said arma- 
ture magnet 

10, In à permanent magnet motor as in chim 1 
wherein said stator track magnets define a circle having 
an axis, an armature rotatably mounted with respect to 
said track and concentric and coaxial thereto, said arma- 
ture magnet being mounted upon said armature. 

11. In a permanent magnet motor as in chim 10, 
means axially adjusting said armature relative to said 
track whereby the anial relationship of said armature 
magnet and said stator magnets may be varied to adjust. 
the rate of rotation of said armature. 

12. In a permanent magnet motor as in chim 10 
wherein а plurality of armature magnets are mounted 
оп said armature. 
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13, In a permanent magnet motor as in claim 12 
wherein said armature magnets are circumferentially 
nonuniformily spaced on said armature. 

14. permanent magnet motor comprising, in combi- 
nation, a stator comprising a plurality of circumferen- 
tially spaced stator permanent magnets having poles of 
opposite polarity, said magnets being arranged to sub- 
stantially define а circle having an anis, the poles of said 
magnets facing in а radial direction with respect to said 
axis and poles of the same polarity facing away from 
зи axis and the poles of opposite polarity facing 
toward said axis, an armature mounted for rotation 
about said axis and diposed adjacent said stator, at least 
one armature permanent magnet having poles of oppo- 
Site polarity mounted on said armature and im radial 
spaced relationship to said circle of stator magnets, said 
armature magnet poles extending in the circumferential 
direction of armature rotation, the spacing of said arma- 
ture magnet poles from said stator magnets and the 
circumferential length of said armature magnet and the 
‘spacing of said stator magnets being such аз to impose a 
continuing circumferential force on said armature mag- 
‘et о rotate said armature. 

15. In a permanent magnet motor as in claim 14 
‘wherein а plurality of armature magnets are mounted 
‘upon said armature. 

16. In a permanent magnet motor as in chim 14 
wherein said armature magnets are asymmetrically cit- 
‘cumferentilly spaced on said armature. 

17. In a permanent magnet motor as in chim 16 
wherein the poles of sid armature magnet are shaped t0 
Concentrate the magnetic field thereof. 

18. Ina permanent magnet motor as in claim 14, mag- 
netic field concentrating means associated with said 
Stator “magnets concentrating the magnetic fields 
thereof at the spacings between adjacent stator mag 

19. In permanent magnet motor as in chim 18 
‘wherein said magnet field concentrating means com- 
prises an annular ring of high magnetic field permeabil. 
ity material concentric with said axis and în substantial 
engagement with poles of like polarity of said stator 
magnet. 

20. In a permanent magnet motor as in chim 14 
wherein said armature magnet is of an arcuate bowed 
Configuration in the direction of sid poles thereof de- 
fining a concave side and a convex side, sid concave 
side being disposed toward said axis, and said poles of 
said armature magnet being shaped to concentrate the 
‘magnetic field between said poles therco. 

21. In a permanent magnet motor as in chim 14, 
means for axially displacing ssid stator and armature 
relative to each other to adjust the axial alignment of 
said stator and armature magnets. 

22. The method of producing а unidirectional motive 
force by permanent magnets using a plurality of spaced 
stator permanent magnets having ‘opposite polarity 
poles defining a track having a predetermined direction, 
and an armature magnet having a length defined by 
poles of opposite polarity movably mounted for move. 
‘ment relative to the track in the direction thereof, and of 
а predetermined length determined by the width and 
dimensions of said stator magnets comprising forming a 
‘magnetic field track by said stator magnets having a 
‘magnetic field of common polarity interrupted at 
spaced locations in а direction transverse to the direc- 
tion of said magnetic field track by magnetic fields cre- 
ated by magnetic lines of force existing between the 
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poles of the stator magnets and positioning the armature 
‘magnet in spaced relation to said magnetic feld track 
longitudinally related to the direction of the magnetic 
field track such a distance that the repulsion and атас: 
tion forces imposed on the armature 
magnetic field track imposes a continuing unidirectional 
force on the armature magnet in the direction of the 
magnetic field track. 

23. The method of producing а unidirectional motive 
force as in claim 22 including concentrating the пы 
netic fields created by magnetic lines of force between 
the poles of the stator magnet. 

24. The method of producing а unidirectional motive 
force as in claim 22 including concentrating the mag- 
netic field existing between the poles of the armature 
magnet 

25. The method of producing а unidirectional motive 
force as in claim 22 including concentrating the mag- 
netic fields created by magnetic lines of force between 
the poles of the stator magnets and concentrating the 
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magnetic field existing between the poles of the arma- 

26. The method of producing a motive force by per. 
manent magnets wherein the unpaired electron spinning 
rice existing within permanent magnet are wu 
lized for producing a motive force comprising forming 
a stator magnetic field track by means of at least one 
permanent magnet, producing an armature magnetic 
field by means ofa permament magnet and shaping and 
locating said magnetic fields in such a manner as 10 
produce relative continuous unidirectional motion be- 
tween said stator and armature field producing magnets 

27. The method of producing a motive force by per. 
manent magnets as in claim 26 wherein said sator mag- 
meli field is substantially of a single polarity. 

28. The method of producing a motive force by 
‘manent magnets as in claim 26 including concentrating 
‘the magnetic field of said stator field track and armature 
magnetic field. + 
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ABSTRACT 
The invention is directed to the method of utilizing the 


unpaired electron spins in ferro magnetic and other 
materials as a source of magnetic fields for producing 
power without any electron flow as occurs in normal 
conductors, and to permanent magnet motors for utiliz- 
ing this method о produce а power source. In the prac 
tice of the invention the unpaired electron spins occur 
ring within permanent magnets are utilized to produce a 
motive power source solely through the superconduc. 
ting characteristics of a permanent magnet and the mag. 
netic flux created by the magnets are controlled and. 
concentrated to orient the magnetic forces generated in 
such a manner to do useful continuous work, such as the 
displacement of a rotor with respect to а stator The 
iming and orientation of magnetic forces at the rotor 
and stator components produced by permanent magnets 
to produce a motor is accomplished with the proper 
‘geometrical relationship ofthese component 
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"Amazing Magnet-Powered Motor" 
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Jorma Hyypia 


"We доп\ grant patents on perpetual motion machines," said the examiners at the U.S. 
Patent Office. "It won't work because it violates the Блу of Conservation of Energy," 
said one physicist after another. But because, inventor Howard Johnson is not the sort 
of man to be intimidated by such seemingly authoritative pronouncements, he now 
owns U.S. Patent No. 4,151,431 which describes how its possible to generate. 
motive power, as in a motor, using only the energy contained in the atoms of 
permanent magnets. That's right. Johnson has discovered how to build motors that run 
without an input of electricity or any other kind of external energy! 


The monumental nature of the invention is obvious, especially in a world facing an 
alarming, escalating energy shortage. Yet inventor Johnson is not rushing to peddle his 
creation as the end-all solution to world- wide energy problems. He has more 
important work to do. First, there's the need to refine his laboratory prototypes into 
workable practical devices ~in particular а 5,000-watt electric power generator 
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already in the building. His second and perhaps more difficult major challenge: 
persuade a host of skeptics that his ideas are indeed practical. 


Johnson, who has been coping with disbelievers for decades, can be very persuasive 
па fice-to-face encounter because he can not do more than merely theorize; he can 
demonstrate working models that unquestionably create motion using only permanent 
magnets. When this writer was urged by the editor of Science & Mechanics to make a 
thousand mile pilgrimage to Blacksburg, Virginia, to meet with the inventor, he went 
there as an "open-minded skeptic" and as a former research Scientist determined not 
to be fooled. Within two days, this former skeptic had become a believer. Here's why. 


Doing the Unthinkable 


Howard Johnson refises to view the "hws" of science as somehow sacred, so doing 
the unthinkable and succeeding is second nature to him Ifa particular law gets in the 
жау, he sees no harm in going around it for a while to see if there's something on the 
other side. Johnson explains the persistent opposition he experiences fom the 
established scientific community this way: "Physics is a measurement science and 
physicists are especially determined to protect the &lsquo;Law&rsquo: of 
Conservation of Energy. Thus the physicists become game wardens who tell us what 
hws! we can't violate. In this case they don't even know what the game is. But they 
ed that 1 and my associates are going to violate some of these laws, that 
they have to get to the pass to head us off!” 


‘The critics say Johnson offers а "free lunch" solution to energy problems, and that 
there can be no such thing, Johnson demurs, reminding repeatedly that he has never 
suggested that his invention provides something for nothing. He ako points gut that no 
опе talks about а "free lich’ when discussing extraction of enormous amounts of 
atomic power by means of nuclear reactors and atom bombs. In his mind, it's much 
the same thing. 


Johnson isthe fist to admit he doesnt actually know where the power be has tapped 
derives. But he postulates that the energy may be associated with spinning electrons, 
perhaps in the form ofa "presently unnamed atomic particle." How do other physicists 
react to Johnson's suggestion that there may be an atomic particle so far overlooked 
by nuclear physicists? Says Johnson: "I guess it&rsquo;s fair to say that most of them 
are revolted." On the other hand, a few converted scientists, including some who are 
sociated with large and prestigious research laboratories, are intrigued enough to 
suggest that there should be a hunt for the answer, be ita "particle" or some other as 
yet unsuspected characteristic of atomic structure. 


‘This article is prefaced with the foregoing brief summary of the ongoing controversy so 
that, in firmes to the inventor, we might all view his claims with open minds, even iit 
means temporary setting aside of cherished scientific concepts until more complete 
explanations are forthcoming. The main question to be answered here and now is this: 
Docs Johnson permanent magnet motor work? 


Before providing the answer, we need to face up to another question that undoubtedly 
mags in the minds of many readers: Is Johnson a bona fide researcher, or merely a 
"garage mechanic" mad inventor? As the following brief summary suggests, the 
inventor's credentials appear to be impeccable. Following seven years of college and 
university traning, Johnson worked on atomic energy projects at Oak Ridge, did 
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‘magnetics research for Burroughs company, and served as scientific consultant to 
Lukens Steel. He has participated in the development of medical electrical products, 
including injection devices. For the military he invented а ceramic mufler that makes a 
portable motor generator silent at 50 feet; this has been in production for the past 18 
years. His contributions to the motor industry include: а hysteresis brake; non-locking 
brake materials for anti- skid application, new methods of curing brake linings; and a 
method of dissolving asbestos fibers. He has also worked on silencers for small 
motors, a super charger, and has perfected a 92-pole no-brush generator to go in the 
wheel of Lincoln automobiles as a skid control that last item reduced the cost to onc- 
eighth ofthe cost ofan earlier design by utilizing metal filed plastics for the armature. 
and field. In all, Johnson is connected with more than 30 patents in the Бе of 
chemistry and physics 


Figures 2, 3 & 4: Magnet Motor Models ~ Pictured here are three of the 
inventor's early models. Top left is a linear motor which propels a magnetic 
vehicle at high speeds through a series of rings. Тор right is rotary motor 
upon which the prototype will be built. The 8-ounce manget, hand held to the 
large ring weighing 40 pounds, provides enough force to spin the entire 
assembly. In the third assembly above, the vehicle is propelled, in either 
direction, by the force of the large magnets arranged below tracks. 


Sticky Tape Scientist. 


Despite his impressive credentials, this amiable and unpretentious inventor likes to 
characterize hirself as а "Sticky tape" scientist. He sees no virtue in wasting time 
building fancy, elaborate equipment when more simple assemblies serve as well to test 
new ideas. The prototype devices shown in the photographs in this article were 
assembled with sticky tape and aluminum foil the later material being used mainly to 
keep individual, permanent magnets packaged together so that they do not fly apart. 


Perhaps the best way to describe what these three gadgets do is by reciting this 
writer's personal experiences during the interview demonstration, That way I will not 
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merely be telling what the inventor says they do, but I will reveal what happened when 
T tried the experiments myself: When we start talking about how and why the things 
work as they do, well have to rely on the inventor&rsquo;s explanations. 


‘The first item consists of more than a dozen foi wrapped magnets assembled to form. 
а broad arc. Each magnet is extended upward slightly at each end to forma low U- 
shape, the better to concentrate magnetic Ве where they are needed. The overall 
curvature ofthe mass of magnets apparently has no particular significance except to 
show that the distance between these stator magnets and the moving vehicle is not 
critical, A transparent plastic sheet atop this magnet assembly supports а length of 
plastic model railroad track. The vehicle, basically a model railroad flatcar, supports а 
{pik wrapped pair of curved magnets, plus some sort of weight, in some cases merely 
a rock. The weight is needed to keep the vehicle down on the track, against the 
powerful magnetic forces that would otherwise push it askew. That's all there isto 
the construction ofthis representation of a 


1 was prepared to develop eye strain in an effort to detect some sort of motion in the 
vehicle. I need not have been concemed. The moment the inventor let go of the 
vehicle be carefully placed at one end of the track, it accelerated and literally zipped 
from one end to the other and flew onto the floor! Wow! 


| tried the experiment myself, and could fel the powerful magnetic forces at work as 1 
placed the vehicle on the track. I gently eased the vehicle to the critical starting point, 
taking great care not to exert any kind of forward push, even inadvertently. 1 let go, 
Zip! It was on the floor again, at the other end of the track. Knowing that I would be 
asked ifthe track might have had a stint, I reversed the vehicle and started й iom the 
opposite end of the track. It worked just as effectively in the reverse direction. In fact, 
the vehicle can even navigate a respectable upgrade. In light of these tests, and 
considering the remarkable speed of the vehicle, you can discount any notion that this 
жаз a simple "coasting" effect 


Incidentally, the photograph shows the vehicle about half ways along the track. It was 
zen" there by the electronic flash used to make the picture; there is no way of 
"posing" the vehicle in that position short of tying it down. 


‘The second device has the U-shaped magnets standing on end in а rough circular 
arrangement oddly reminiscent of England's Stonehenge. This assembly is mounted on 
а transparent plastic sheet supported on a plywood pane! pivoted, underneath, on a 
бос tuming whee! obtained from a skateboard, As instructed, I eased the -ounce 
focusing magnet into the ring of larger magnets, keeping it at east four inches away 
from the ring. The 40 pound magnet assembly immediately began to tum and 
accelerated to a very respectable rotating speed which it maintained for as long as the 
focusing magnet was held in the magnetic field. When the focusing magnet was 
reversed, the large assembly tumed in the opposite direction 


Since this assembly is clearly a crude sort of motor, there's no doubt that iis indeed 
possible to construct a motor powered solely by permanent magnets. 


‘The third assembly, which looks like the bones of some prehistoric sea creature, 
consists ofa tunnel constructed of rubber magnet material that can be easily bent to 

form rings. This was one ofthe demonstration models Johnson took to the U.S. Patent 
Office during his appeal proceedings. Normally the patent examiners spend only a few 
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minutes with each patent applicant, but payed with Johnson&rsquo;s devices for the 
better part of an hour. As the inventor was leaving, he overheard one sideline observer 
remark: "How would you lie to follow that act?!" 


It took Johnson about six years of legal hassling to finally obtain his patent, and he has 
been congratulated for his ultimate victory over patent office bureaucracy as well as 
for his inventiveness. One sign that he lef the patent office more than lt shaken by 
the experience was the inclusion of diagrammatic material in the printed patent that 
does not belong there. So if you look up the patent, pay no attention to the "ferrite" 
graph on the first page; it belongs in some other patent! 


The tunnel device of course worked very well in the inventor's office during my visit 
although Johnson observed that the rubber magnets are perhaps a thousand times 
weaker than the cobalt samarium magnets used the other assemblies. There's just one 
big problem with the more powerful magnets: they cost too much. According to the 
inventor, the magnets used to construct the Stonehenge rotating model are collectively 
worth more than one thousand dollars. But there's no need to depend solely on mas 
production economies to bring the cost down to competitive levels. Johnson and U.S. 
Magnets and Alloy Co. are in the process of developing alternative, relatively low cost 
‘magnetic materials that perform very well. 


How do they work? 


‘The drawing that shows a curved "arcuate" armature magnet in three successive 
positions over a line of fixed stator magnets provides at least highly simplified insights 
into the theory of permanent magnet motive power generation. Johnson says curved 
magnets with sharp leading and trailing edges are important because they focus and 
concentrate the magnetic energy much more effectively than do blunt-end magnets. 
These arcuate magnets are made slightly longer than the lengths of two stator magnets 
plas the intervening space, in Johnson's setups about 3-1/8 inches long 
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Note that the stator magnets all have their North faces upward, and that they аге 
resting ona high magnetic permeability support plate that helps concentrate the force 
fields. The best gap between the end poles ofthe armature magnet and the stator 
magnets appears to be about 3/8 inch. 


As the armature north pole passes over a magnet, it is repelled by the stator north 
pole; and there's an attraction when the north pole is passing over a space between 
the stator magnets, The exact opposite is of course true with respect to the armature 
South pole. It is attracted when passing over a stator magnet, repelled when passing 
over a space. 


The various magnetic forces that come into play are extremely complex, but the 
drawing shows some of the fundamental relationships. Solid lines represent attraction 
forces, dashed lines represent repulsion forces, and double ines in cach case indicate 
the more dominant forces. 


As the top drawing indicates, the leading (N) pole ofthe armature is repelled by the 
north poles ofthe two adjacent magnets. But, at the indicated position ofthe armature 
magnet, these two repulsive forces „(which obviously work against each other), are 
not identical the stronger ofthe two forces (double dashed Ше) overpowers the other 
force and tends to move the armature to the left. This left movement is enhanced by 
the attraction force between the armature north pole and the stator south pole at the 
bottom of the space between the stator magnets 


But thats not all! Let's see what is happening simultaneously at the other end (S) of the 
armature magnet. The length of this magnet (about 3-1/8 inches) is chosen, in relation 
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to the pairs of stator in magnets plus the space between them, so that once again the 
attractionepulsion forces work to move the armature magnet to the ef. In this case 
the armature pole (S) is attracted by the north surfaces of the adjacent stator magnets 
but, because of the critical armature dimensioning, more strongly by the magnet 
(double solid Ine) that tends to "pull" the armature to the left. It overpowers the kı 
"drag" effect of the stator magnet to the right. Here ako there is the added advantage 
of; in this case, repulsion force between the south pole of the armature and the south. 
pole in the space between the stator magnets. 


‘The importance of correct dimensioning of the armature magnet cannot be over- 
emphasized. Ifit is either too long or too short, it could achieve an undesirable 
equilibrium condition that would stall movement. The objective is to optimize all force 
conditions to develop the greatest possible off-balance condition, but always! in the 
same direction as the armature magnet moves along the row of stator magnets. 
However, ifthe armature & rotated 180 degrees and started at the opposite end of the 
track, it would behave in exactly the same manner except that it would, in this 
example, move from left to right. Also note that once the armature & in motion, it has 
momentum that helps carry it into the sphere of influence of the next pair of magnets 
where it gets another push and pull, and additional momentum. 


Complex Forces 


Some very complex magnetic forces are obviously at pay in this deceptively simple 
magnetic system, and at this time it is impossible to develop a mathematical model of 
what actually occurs. However, computer analysis of the system, conducted by 
Professor Wiliam Harrison and his associates at Virginia Polytechnic Institute 
(Blscksburg, VA), provide vital feedback information that greatly helps in the effort to 
optimize these complex forces to achieve the most efficient possible operating design. 


As Professor Harrison points out, in addition to the obvious interaction between the 
two poles of the armature magnet and the stator magnets, many other interactions are 
in phy. The stator magnets affect each other and the support plate. Magnet distances 
and their strengths vary despite best efforts of manufacturers to exercise quality 
controls. In the assembly of the working model, there are inevitable differences 
between horizontal and vertical air spaces. All these interrelated factors must be 
optimized, which is why computer analysis inthis refinement stage is vital. I's a kind of 
information feedback system. As changes are made in the physical design, fast 
dynamic measurements are made to see whether the expected results have actually 
been achieved. The ‘new computer data is then used to develop new changes in the 
design of the experimental model. And so on, and on. 


‘That very different magnetic conditions exist at the two ends ofthe armature is shown 
by the actual experimental data displayed in the table and associated graph. To obtain 
this information, the researchers first passed the probe of an instrument used to 
measure magnetic field strengths over the stator magnets and the intervening spaces. 
We shall call this the "Zero" level although there is a very tiny gap between the probe 
and the tops of the stator magnets. These measurements in effect indicate what each 
pole ofthe armature magnet "sees" below as it passes over. the stator magnets 


Next the probe is moved to a position just beneath one of the armature poles, at the 
top of the 3/8-inch armature-to-stator air gap. Another set of magnetic fux 
measurements is made. The procedure is repeated with the probe positioned just 
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beneath the other armature pole. 


Now "Instinct" might suggest, and correctly so, that the flux measurements at the top. 
and bottom of the air gap will differ. But if "instinct" also suggests that these differences 
are pretty much the same at the two armature pole postions, you would be very much 
епот 


First study the two tables that show actual flux density measurements. Note that in this 
particular experiment the total magnetic flux amounted to 30,700 Gauss (the unit of 
magnetic strength) when the probe was held at the "Zero" level under the north pole of 
the magnet, and a total of 28,700 Gauss when the probe was moved to the top of the 
3/S-inch вар. The difference between these total measurements is 2,000 Gauss. 


Similar readings made at the air gap between the south pole of the armature and the 
stator magnets indicates а total fux at "Zero" level of 33,725 Gauss, and 24,700 
Gauss at the top of the air gap. This time the difference is a much larger 9,025 Gauss, 
or four and one half times greater than for the north pole! Clearly, the magnetic force 
conditions are far fom identical at the two ends of the armature magnet 


The middle five pairs of figures from each table hive been plotted in graphic form to 
make these differences more obvious. In the top "South Pole" graph the dashed line 
connects, the "Zero" level readings made over the stator magnets and over the 
intervening air spaces. Points along the solid line indicate comparable readings made 
wih the probe just beneath the armature south pole. It is easy to see that there is an 
average 43% reduction ofthe attraction between the armature and stator magnets 
created by the air gap. Equally true, but perhaps not so obvious, is the fact that there 
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В an average 36% increase of repulsion when the south pole of the armature passes 
over the spaces between the stator magnets. The percentage increase only seems 
smaller because it applies to a much smaller "Zero" level value. 


The second graph shows that the changes are much less dramatic at the north pole of. 
the armature. In this case there's an average 11.7% decrease of attraction over the 
spaces, and a 2.4% increase, of repulsion when the armature north pole passes over 
the stator magnets. 


As you study the data, be sure to note that the columns are labeled differently. In the 
case ofthe north pole data, the stator magnet areas repulse the armature north pole 
while the spaces between the stator magnets attract. The conditions are exactly the 
opposite for the south pole of the armature magnet. When the south pole passes over 
а magnet, there 8 strong attraction; when it passes over a space, there is repulsion. 


The Ultimate Motor 


А motor based on Johnson's findings would be of extremely simple design compared 
to conventional motors. As shown in the diagrams developed боп Johnson&rsquo:s 
patent literature, the stator/base unit would contain a ring of spaced magnets backed 
bya high magnetic permeability sleeve. Three arcuate armature magnets would be 
mounted in the armature which has a belt groove for power transmission. The 
armature is supported on ball bearings on a shaft that either screws or slides into the 
stator шй. Speed control and start/stop action would be achieved by the simple 
means of moving the armature toward and away ftom the stator section 


There is a noticeable pulsing action in the simple prototype units that may be 
undesirable in a practical motor. The movement can be smoothed, the inventor 
believes, by simply using two or more staggered armature magnets as shown in 
another drawing 


What&rsquo;s Ahead? 


For inventor Howard Johnson and his permanent magnet power source there's bound 
to be plenty of controversy, certainly, but ako progress. A 5000 watt electric 
generator powered by a permanent magnet motor i already on the way, and Johnson. 
has firm licensing agreements with at east four companies at this writing. 


Will we sce permanent magnet motors in automobiles in the near future? Johnson 
wants nothing to do with Detroit at this time because, as he puts it: "It&rsquo:s too 
emotional - we&rsquo:d get smashed into the earth!" The inventor is equally reluctant 
to make predictions about other applications as well mainly because he just wants 
time to perfect his ideas and, hopefully, got the scientific establishment to at least 
consider his unorthodox ideas witha more open mind 


For 


imple, Johnson argues that the magnetic forces in a permanent magnet 
represent superconductance that is akin to phenomena normally associated only with 
extremely cold superconducting systems. He argues that a magnet is a room. 
temperature superconducting system because the electron flow does not cease, and 
because this electron flow can be made to do work. And for those who pooh- pooh 
the idea that permanent magnets do work, Johnson has an answer: "You come along, 
with a magnet and pick up a piece ofiron, then some physicist says you didn't do апу 
work because you used that magnet. But you moved a mass through a distance. 
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Right? That's work that requires energy. Or you can hold one magnet in the air 
indefinitely by positioning it over another magnet with like poles facing. The physicist 
will argue that because it involves magnetic repulsion, no work is done. Yet if you 
support the same object with air, they will agree in a minute that work is done!" 


There's no doubt in Johnsoris mind that he has succeeded in extracting usable energy 
from the atoms of permanent magnets. But docs that imply that the electron spins and 
associated phenomena that he thinks provide this power will eventually be used up? 
Johnson makes no pretense of knowing the answer: 1 did't start the electron spins, 
and I dorit know any way to stop them - do you? They may eventually stop, but that 
is not my problem." 


Johnson still has many practical problems to solve to perfect his invention. But his 
greater challenge may be to win general acceptance of his ideas by an obviously 
nervous scientific community in which many physicists remain compulsive about 
defending the law of Conservation of Energy without ever wondering whether that 
"aw" really needs defending. 


The dilemma facing Johnson is not really his dilemma but rather that of other scientists 
who have observed his prototypes. The devices obviously do work. But the 
textbooks say it shoukin&rsquo;t work. And all that Johnson is really saying to the 
scientific community is this: here is a phenomenon which seems to contradict some of 
our traditional beliefs. For all our sakes let&rsquo;s not dismiss it outright but take the 
time to understand the complex forces at work here. 


‘The Permanent Magnet Motor 


by 
Howard R. Johnson 
& 
William P. Harrison, Jr. 


(Engineering Fundamentals Division, Virginia Polytechnic Institute and State 
University, Blacksburg, VA ) 


Presented at the UNITAR ( UN Institute for Training & Research ) Conference on 
Long-Term Energy Resource, Montreal, Canada, November 26-December 7, 1979. 


1. Introductory remarks (by Mr. Johnson) 


Today when energy is so expensive, itis not hard to drum up interst for most any 
avenue that offers a breath of hope or a way of escape, but this was not necessarily so 
in 1942, We were somewhat satisfied and convinced that we had the main sources of 
energy in view. So it took a pure act of fiith to try to develop a new un-named 


It took fiith to spend time on it. It took fiith to spend money on it. And it took faith to 
consider facing the opposition later when I made my work known and faced all the 
status quo people. 


So, in 1942 using the Bohr model ofthe atom, and knowing that unpaired electron. 
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spins created a permanent magnet dipole, I kept wondering why we couldn't use these 
fields to drive something. I was sure that the magnetic effect of the spins was similar 
enough to the feld ofa current in a wire to do the same thing. I had no knowledge of 
electron spins stopping and knew no method that I could exert to stop them, so I 
decided to try to work out a method to use them. 


At the same time there were no good hard magnetic materials that I knew of, materials 
that could be opposed with strong magnetic fields and not be demagnetized enough to 
damage them. Not only that, they would not give the thrust that I desired. 


Having а chemical background, I thought it would be nice to use the best magnetic 
‘materials 1 could find in combination with an interstitial material that was highly 
diamagnetic to force the electron spin to stay in place. 


The U.S. Navy later made such a compound using bismuth and good magnetic 
materials, but the internal coercive forces were so great that this strong magnet would 
fall apart if not encased in glass. It was also expensive. 


So I kept checking magnetic materials while I worked on designs that 1 thought should 
be implemented. It was a quiet, sometimes lonely job over the years, for I didn't share 
my plans with my associates. My self-imposed security would not permit i, and 1 
knew of few people who would be interested anyway. 


In the fifties, as ceramic magnets became better and harder, and long-field metal 
magnets appeared on the scene, I began to freeze some designs and to have magnets 
custom made to fit them. 


It was about this time that I mentioned the fact that just as 1 believed electron spins 
made permanent magnets, I also believed that they were responsible for the 60° 
angles in the structure of snowflakes giving the six-spoked wheel, the six-sided 
spokes, etc. The dean of the school where I was teaching said, "Maybe so" and ask 
me 1 knew that snowflakes were mentioned in the Bible as being important, 1 told 
him, "No, I didn’t know that," but [looked it up. It said: "Hast thou entered into the 
treasures of the snow? Or hast thou seen the treasures of the hail? Which 1 have 
reserved against the time of trouble, against the day of battle and war. 


My comment was, "Well, maybe this is more important than I thought. 
ahead and worked on it another ten years. 


| went to the Library of Congress and looked up snowflakes. 1 found a wonderful 
book there by Dr. Bentley of New Hampshire. He has spend many years making 
these studies, and he had leamed a ot, as well as turning out one of the world's most 
beautiful books. He had found that snowflakes have gas pockets oriented on 60° 
angles and that the gas has a higher percentage of oxygen than air. That's one reason 
why snow water rusts so well This higher concentration of oxygen also interested me 
because oxygen is more attracted to a magnetic fiek than other gases. 


Finally, using the best ceramic magnets T could find and the best metal magnets, 1 
worked out a scheme for a linear motor. The stator would be ВЫ out as ifit were 
unwound fom around а motor. The parts of the armature would ride just above the 
stator and have the same beveled angular orientations 1 have just mentioned, 


Dies were made for the curved armature magnets, and an order was placed for these 
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shapes, despite the objections of magnet manufacturers who said it was a bad design. 
‘They didn't know what it was for, but they were sure it was a bad design. They 
wanted to make horseshoe magnets. They even begged me to content myself with half 
an order. 1 did not agree --- and once again you have that litle matter of fith; faith to 
try to implement a new theory; faith to spend your own limited finds when you hav 
а family and other financial responsibilities staring you in the face; faith to buck the 
recognized authorities and manufacturers in the Бе; fih to believe that your work is 
good and that some day, despite ай the hazards, you will apply for and receive patent 
rights in your own country and perhaps throughout the rest ofthe world; and final 
faith that you can resist being smashed into dust by industrial giants and/or being 
robbed by others who know only how to steal 


Believe it or not, my first motor assembly showed about two pounds of thrust. The 
litle toy car on which I fastened the armature magnets for support ran in both 
directions over the stator, showing that the focusing and timing of the interactions was 
not too bad. 


‘This was the fist light at the end of a rather dark tunnel Һай been traveling for many 
years. I breathed a real sign of relief as my young son played with this "new toy," and 
was able to operate it as easily as I coukl. 


Afer much testing of linear and circular designs, and looking for an attorney for years 
suited to securing a patent on the new theoretical work, I was led to Dunkan Beaman 
of Beaman & Beamon in Jackson, Michigan. It took some time to prepare the patent 
The attomey built some models himself to check certain parameters. Finally, we 
centered the case in the patent office expecting a lot of opposition. We were correct. 
We got it. But again, fiith saved the day as we battled for many years to gain a rather 
complete victory. 


Now the work requires different kinds of fiith: faith in those who have taken cut 
lenses and who wil license; faith to continue the research to replace scarce materials 
in the magnets; and faith that this work will continue to progress and that it will 
eventually fulfil ts goal 


For a number of reasons, the permanent magnet motor has not received much. 
consideration. In fact, nothing too radical has been done since Faraday took some 
very crude materials and showed the world that it was possible to make a motor. This 
work of his largely influenced the thinking of Clerk Maxwell and others who followed. 


Today, the two greatest obstacles to using a permanent magnet motor are, first, the 
belief that it violates the conservation of energy law; and, secondly, that the magnetic 
fields of attraction and repulsion decrease according to the inverse square law then the 
air gap is increased, 


In fact, both contentions are quite wrong because they are based on wrong 
considerations. 


The permanent magnet is a long time energy source. This has been shown for many 
years in the rating of magnets as high or low energy sources for many applications 
over long usage. 


A loudspeaker composed entirely of clectromagnets would be unreal in size and 
energy consumption. Yet, despite examples of this type, many hesitate to apply the 
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same principles to motors and extend them even farther by using permanent magnets 
for both the stator and armature. 


The elements of all electric and permanent magnet motors are similar. A field 
imbalance must be created, the Без must be focused and timed, and magnetic 
leakage must be controlled. 


In the wound motor, brushes and contact rings give the timing, the size and shape of 
the wound ficlds and poles gives the focusing, and the motor case and kind of iron 
used help to limit the leakage. 


In our permanent magnet motors the timing is built into the motors by the size, shape, 
and spacing of the magnets in the stator and armature. The focusing is controlled by 
the shape of the magnets, pole length, and the width of the air gap. This air gap, 
through which magnets oppose and attract each other, i а rare phenomenon. Usually 
when a magnetic air gap is increased, the fiel decreases inversely as the square. 


There is a large decrease in the reading at south poke ofthe 
se in the reading at the north pole. Thus, a Hallefièct sensing 

probe wil give а higher gauss reading at the north pole and a decreasing count at the 

south pole. This helps explain why the thrust is better with a larger air gap than a 

smaller one. The attracting field is minimized and will not produce a locking fo 

while the repulsion of the crescent magnet is great enough to generate a thrust vector 

component that wil drive the armature. 


As I tried to explain in the patent, I believe that the permanent magnet is the first room 
temperature super conductor. In fact, I believe that super conductors are simply large 
wound magnets. The current in a super conductor isnot initiated by a strong emf such 
as a battery, but is instead actually induced into existence by a magnetic fied. Then, in 
order to determine how much current may be flowing inthe super conductor сой, we 
measure йв magnetic field. This appears to be something like going out the door and 
coming back in the window. 


Another rather unique feature of super conductors is the fact that their magnetic lines 
of force experience a change in direction. No longer do these lines flow at right angle: 
to the conductor, but they now exist parallel to the conductor. Theoretically, the heavy 
conductor currents exist in the fine filaments of niobium within each small wire of 
niobium tin from which such super conductors are made. Isn't it interesting that the 
finer the wire the less the resistance until eventually there is no resistance at all? 


П. Theoretical Analysis (presented by William P. Harrison, Jr.) 
1. Introduction 

Despite the fact that the linear version of the permanent magnet motor (Johnson, 
1979) may appear conceptually simple (sce Fig. 1), the complex interactions of the 


fields alone place Я in a class with other quite sophisticated motive systems. 


Figure 1: Partial Front and Plan 
Johnson Permanent Magnet Motor 


ws of a Linear Model of the Howard 
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Many parameters play an important part in making possible the successful design of a 
permanent magnet motor. A number of these variables relate directly to the geometry 
of the system and is components, Mathematical models for both the linear and 
circular versions of Mr. Johnson's motors are presently under development, and 
include such controllable parameters as stator-to-armature air gap, stator element air 
gap spacing, armature pole length, stator magnet dimensions, magnet material 
variations, magnetic permeability and geometry of backing metals, and multiple 
armature couplings, to mention only a few. However, much of the early work involved 
quit simple mathematical investigations, and even at this level some remarkable 
revelations resulted. Also, as often is true with simple models, considerable insight into 
the mechanisms that might prove predominant was gained. Therefore, it is our 
intention to share with you some of those early analytical investigations and findings 


Even though Coulomb's Law, embodying the inverse square relationship as it does, 
may yet prove suspect, it nevertheless provides an exceedingly simple yet viable form. 
upon which to base an elementary model ofthe linear version of the permanent magnet 
motor. Describing the interaction between two magnetic monopoles, Coulomb's Law 
in vector form is recalled as 


ay Ove 


where M and M' are the pole strengths (positive if north, negative if south), и [mu] & 
the permeability of the medium in which the poles are located, ris the straight-line 
separation distance between the two poles, and f [ f with ine over top] is the vector of 
force (sce Fig, 2) acting at each pole (positive in magnitude for repubion and negative 
for attraction) 


Figure 2: Coulomb's Law 
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The vector nature of Eq. (1), the fact that fs Ше of action is colinear with the straight- 
line distance г between poles, its superposition properties when applied to multiple 
poles, and its restriction to static systems fixes in space are all well known conditions 
оп Eq. (1). We will use the superposition property of Eq. (1) to extend its application 
to a spatial domain containing many more poles than the two shown in Fig 2. 
However, Eq. (1) wil first be resolved into scalar components so that analytical 
expressions can be more easily developed. 


Our analysis will be two-dimensional and coplanar, restricted to the vertical x-y 
plane. И should be noted that the horizontal stator "rack" of H.R. Johnson's linear 
model comprises a plurality of flat magnets, rectangular in cross section, each having 
an aspect ratio (length-to-thickness ratio) of 16. This high value contributes to the 
two-dimensional mature of the model and helps to minimize and effects in the z 
direction. Thus there is some justification for a two-dimensional analysis, at least in the 
case ofthe linear model we are considering here. 


Figure 3: Positional Locations of Two Opposing North monopoles in X-Y 
Space ~ 
y 
м, Ts 
о д) B 


As shown in Fig. 3, we consider first a north pole of strength М located at coordinates 
E [epsilon], п [nu]) with a second north pole of strength M’, located on the x-axis at 
(x0). Force f, acting on the monopole at (Ел), when resolved into its horizontal and 
vertical components yields, respectively, 
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2. The Attractive Sheet 


Figure 4: Spatial Orientation of Thin, Magnetized Sheet having high aspect. 
io and with S side face up. 


To ilustrate some of the assumptions and extensions of Coulomb&rsquo;s Law that 
will be made, the simple example ofa magnetic sheet ling along the x-axis will be 
considered first (see Fig. 4). The sheet, of finite length L, is a permanent magnet 
magnetized across is y-direction thickness and having а high aspect ratio (to eliminate 
z-direction edge effects). The south-pole face willbe oriented up, with north fing 
downward on the underside ofthe sheet. Underside effects will be ignored as though 
the sheet represented a continuous distribution of only south monopoles along the x- 
axis. To incorporate such distributions into Eq. (1) we replace M&rsquo: with the 
differential dM&rsquo; and introduce the finction B(x) so that 


(4) dM&rsquo;= B(x) dx 


‘Then the magnitude of the total force vector, Е, acting on an isolated north monopole 
of strength M situated somewhere within the upper half ofthe x-y plane, becomes 


© 0 


where x is the ratio x/L. Assuming that the magnetic density along the sheet can be 
represented by the southern constant -B, and neglecting end effects at x = 0 and x= 
L, Eq (5) reduces to 
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1 


the strength parameter M&rsquo; having been determined by integrating Eq (4) over 
the sheet length L, and p is the ratio 07. 


Figure 5: North Monopole Positioned Symmetrically above the center of a 
magnetized, attracting sheet 


^ 
Я 


Figure 6: Force Imbalance Acting on a North Monopole above а mangetized 
sheet tending to restore the pole to sheet center 


y 


| 
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Ifthe north monopole & placed directly above the center of the sheet, at coordinates 
E, n), with E = L/2 and the vertical air-gap separation distance n taken as arbitrary, 
the symmetrical distribution of incremental force vectors acting at (E) will appear as 
shown in Fig. 5. Note that a shift of the north monopole to the left results in a force. 
imbalance which tends to pull the pole back to the right, as shown in Fig. б. So 
considering now only the x-component of F, similar to Eq (2) we write 


where X and Y are the dimensionless ratios 


ых = Ę/L 


and 


ay Y 3 ML 


For any fixed position (X, Y) of the north monopole in the upper half plane, Eq (8) can 
be integrated to give 


5 1 1 


== 
re? х1 ay? 


an 


Figure 7: X-Direction Distribution of the X-Component of attractive force 
exerted on a north monopole by a thin, magnetized sheet 
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га 


This ratio is shown in Fig (7) as а continuous function of X locations with Y treated 
parametrically. The Y = 1 curve represents the field influence on the north monopole 
situated at a constant air-gap separation (n = 1.) quite some vertical distance above 
the sheet; whereas at Y = 0.1 the monopole is located much closer to the x axis. 
Reversal ofthe force component through its zero value at mid-sheet (X = '4) is clearly 
shown, 


In order to trace some trajectories through this field, we now observe that the y- 
component of force F will be 


a2, 
This function is shown in Fig (8) witha Y value of 0.20 
Figure 8: [Missing] 


In dimensionless form the equations of motion or trajectory paths of the monopole: 
above the sheet in planar X-Y space become 
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and 
2. 
Sr 
MC - 8 
Yr 
a 7 
where 


2 

git 

(16) E 
" 
(17) 


Inthese expression в real time and T is simply a time constant chosen arbitrarily. As 
previously noted, L is the length ofthe sheet; whereas, g i the gravitational 

eration constant and JW is the downward weight force ofthe moving monopole 
above the sheet. For magnetic force tems (rag and (gag We substitute directly 
Еа (11) and Eq (12), respectively. 


ral of the trajectories resulting from the integration of Eq (13) and Eq (14) are 
shown in Fig 9. They all exhibit the expected behavior. As already implied in the 
discussion of Fig 7, the function (г) а given by Eq (11) has a stable point of 
equilibrium at X = % and therefore drives the free- filling monopole towards the sheet 
center, regardless of the initial drop-point location. The function (f nag from Eq (12) 
+ equally persuasive in puling the monopole down towards the sheet itself, and 
manifests that attraction quite pervasively throughout the integration of Eq (14), even 
when the G term may be omitted (as it was in the trajectories of Fig. 9). Actually, the 
computer integration procedure will not carry the monopole all the way to surface 
contact with the sheet at Y = 0 because ofthe infinite condition which exists there as 
reflected by Eq (12). Thus, tailings of these trajectories (Fig 9) have been completed 
by manually overriding the plotter. 


Figure 9: Trajectories of a North Monopole in an attractive field generated by 
the thin, magnetized sheet lying in the X-interval 0-1 


p 
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As we would anticipate in working with this type of central feld, where В in Eq (4) is 
a simple constant, the fields conservative with curl of F vanishing. Abo, the reverse 

symmetry of (оа about X = %, as seen in Fig. 7, confirms that the energy integral 
for this function will vanish without any appropriate limit pairs of X. 


3, The Repulsive Sheet 


By substituting +В instead of -B for В in Eq (4), the sheet of length L lying along the x- 
axis becomes repulsive, with its northern face directed upward, opposing the north 
monopole above itat location (E,n). Of course the sign in Eq (6) becomes positive 
and the functions (nay and (у) аз reverse their behavior accordingly, as illustrated 
in Fig, 10. Again (Jua will have an equilibrium point at X = %4, but now it is 
destabilizing. As a consequence, resulting trajectories forthe north monopole are 
much more interesting in this case than they were with the attractive sheet. Several 
paths are shown in Fig 11 with different values used for the W/Z trajectory in Eq (17). 
Parameter G was included, and in each example the trajectories commenced at (0.9, 
0.2) with zero initial velocity. 


irection Distrib 


ns of (F)may ANd (ry)mag for the repulsive 
field of a thin, magnetized sheet acting on а moving north monopole 
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Figure 11: Trajectories of a North Monopole in a repulsive field generated by 
а thin, magnetized sheet lying in the X-interval 0-1 


‘The attractive and repulsive sheet results are easily demonstrated since rubberized 
flexible sheet magnets are commercially available, such as those sold by the Permag 
Corp. of Jamaica, NY. It may ako be interesting to note that with slight modifications 
this first simple analytical sheet model can be used to gain some insight into operation 
of the so-called "magnetic Wankel" reported on by Scott (1979). 


Figure 12: Pole Strength Influence Factor, М’, as a cosine function of linear 
displacement distance, x 


MM COS 5] | 


xj 


4. The 


‘The first paper (Harrison, 1979) relating, indirectly, to any mathematical analysis ofthe 
permanent magnet motor adopted a cosine function (Fig 12) to simulate the 
distribution of influence parameter M&rsquo; generated by the flat stator track of Mr 
Johnson&rsquo;s lincar model. An experimentally determined distribution, shown in 
Fig 13, was obtained by moving a Halleflect probe over the stator track of one of Mr 
Johnson&rsquo;s carly linear models having seven flat ceramic magnet elements. The 
figure shown was produced by a plotter connected directly to the monitor computer 
controling positioning of the Hall probe and processing its output signal. Ordinate 
values on the graph are magnetic flux density in gauss measured relative to a 
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predetermined background value. These direct-reading experimental results suggest 
that the function 


пу Û * 8 соз (2o) 

substituted into Eq (4) should prove interesting to pursue as a more challenging test of 
what might be gleaned from this simple Coulomb model we have been discussing. It 
should be noted that one of the important differences between the function (18) and 
that shown in Fig 12 is that in Eq (18) the period length parameter xp is double that 
shown in Figure 12. 


Using Eq (18), the total force magnitude expression Ед (5) be 


3 = x) sme 
Pa 


E 
à 0) PY 


a9) 


where a total track length distance of L has been used to form the dimensionless ratios 
рй, x=wL, and xp = xp/L. Abo, if Eq (7) is used for 2 in Eq (19), then in that 
expression one must substitute the product BL for M&rsquo;. 


Now we plan to hold Y constant whie investigating linear motion of the monopole 
along this track in the X-direction only. So we need consider only the X-component 
of F from Eq (19) which yields 


1 
IE = x) cos(2rx/x) 
| ۾‎ 
TET 
tx x)? Y 


Qo) ° 


(оао 


Figure 14: Oscillatory Path of a North Monopole restrained to x-direction 
motion over a three-element linear stator assembly 


With this expression substituted into Eq (13), integration becomes straightforward and 
yields the typical oscillatory type of trajectory path shown in Fig 14. As Mr Johnson 
has brought out, the focusing armature magnet of his incar model will start at ether 
end of the stator track simply by insuring that the north end of this bipoled crescent is 
leading the south (sce Fig. 1). So, in Fig. 14, we are showing the X-direction motion. 
fom right to left instead of fom left to right as in our previous examples. Also, by 
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simply rotating the figure clockwise through 90 degrees, it becomes easy to follow the 
behavior of dimensionless velocity, V, in Fig 11, since Vx is defined as 


ex 


орх * а 


It will be noted in Fig 14 that the north monopole has been allowed to self start its 
motion at the origin with Vy initially zero. 


We now discuss out final adjustment which proved to be an exciting revelation at the 
time it was first investigated several months ago. Johnson (1979, col. 5, Ше 39) states 
that the horizontal air-gap spacing between the magnet elements which the stator track 
comprises should vary slightly om normal in order to smooth out movement of the 
armature, Introducing this type of variation into a two-dimensional model, provided 
the charge is nonuniform, would certainly transform the fied from conservative to 
nonconservative. It shouk by now be apparent that only a nonconservative model has 
any chance at all of even partially explaining the phenomena of the permanent magnet 
motor. 


With these thoughts in mind, an attempt was made to drive the armature monopole of 
Fig 14 onto the second stator magnet and beyond by varying the horizontal gap 
parameter xp during the integration process (Le., during the motion). The results are 
shown in Fig 15. It was found that through small variations in xp in Eq (20), as the 
monopole advanced along is trajectory path from one X position to another, sufficient 
control over the moving pole could be exercised to carry it over the ful length of the 
stator and beyond. 


Figure 15: Continuus Path of a North Monopole restrained to x-direction 
motion shown traversing a linear stator assembly comprised of seven 
permanent magnet elements 


аса 
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Abstract — The invention is directed to the method of utilizing the unpaired electron 
spins in ferro magnetic and other materials as a source of magnetic fields for producing 
power without any electron flow as occurs in normal conductors, and to permanent 
magnet motors for utilizing this method to produce a power source. In the practice of 
the invention the unpaired electron spins occurring within permanent magnets are 
utilized to produce a motive power source solely through the superconducting 
characteristics of a permanent magnet and the magnetic flux created by the magnets 
are controlled and concentrated to orient the magnetic forces generated in such a 
manner to do useful continuous work, such as the displacement of a rotor with respect 
to a stator. The timing and orientation of magnetic forces at the rotor and stator 
components produced by permanent magnets o produce a motor is accomplished. 
wih the proper geometrical relationship of these components 
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Description. 
FIELD OF THE INVENTION 


The invention pertains to the feld of permanent magnet motor devices solely using the 
magnetic fields created thereby to product motive power. 


BACKGROUND OF THE INVENTION 


Conventional electric motors employ magnetic forces to produce either rotative or 
linear motion. Electric motors operate on the principle that when a conductor is 
located ina magnetic field which carries current a magnetic force is exerted upon it. 


so wired 


Normally, in a conventional electric motor, the rotor, or stator, or both, ar 
that magnetic fields created by electromagnetics may employ attraction, repulsion, ог 
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both types of magnetic forces, to impose a force upon the armature to cause rotation, 
or to cause the armature to be displaced in а linear path. Conventional electric motors 
may employ permanent magnets either in the armature or stator components, but in the 
art heretofore known the use of permanent magnets in ether the stator or armature. 
require the creation ofan electromagnetic field to act upon the field produced by the 
permanent magnets, and switching means are employed to control the energization of 
the clectromagnets and the orientation of the magnetic fields, to produce the motive 
power. 


I is my belief that the full potential of magnetic forces existing in permanent magnets 
has not been recognized or utilized because of incomplete information and theory with 

spect to the atomic motion occurring within a permanent magnet. It is my belief that 
а presently unnamed atomic partic i associated with the electron movement of a 
superconducting electromagnet and the lossless current fow of Amperian currents in 
permanent magnets. The unpaired electron flow is similar in both situations. This small 
particle is believed to be opposite in charge and to be located at right angles to the 
moving electron, and the particle would be very small as to penetrate all known 
elements, in their various states as wel as their known compounds, unless they have 
unpaired electrons which capture these particles as they endeavor to pass 
therethrough. 


Ferro electrons differ fom those of most elements in that they are unpaired, and being 
unpaired they spin around the nucleus in such a way that they respond to magnetic 
fields as well as creating one themselves. Ifthey were paired, their magnetic fields 
would cancel out. However, being unpaired they create а measurable magnetic field if 
their spins have been oriented in one direction. The spins are at right angles to their 
magnetic fields. 


In niobium superconductors at a critical state, the magnetic lines of force cease to be 
at right angles. This change must be due to establishing the required conditions for 
unpaired electronic spins instead of electron flow in the conductor, and the fact that 
very powerful eletromagnets that can be formed with superconductors ilustrates the 
tremendous advantage of producing the magnetic Ве by unpaired electron spins 
rather than conventional electron flow. 


Ina superconducting metal, wherein the electrical resistance becomes greater in the 
‘metal than the proton resistance, the flow tums to electron spins and the positive 
particles flow parallel in the metal in the manner occurring in a permanent magnet 
where a powerful flow of magnetic positive particles or magnetic бих causes the 
unpaired electrons to spin at right angles. Under cryogenic superconduction conditions 
the freezing of the crystals in place makes it possible for the spins to continue, and in a 
permanent magnet the grain orientation of the magnetized material results in the spins 
permitting them to continue and for the бих to flow parallel to the metal 


Ina superconductor, at first the electron is flowing and the positive particle is spinning, 
later, when critical, the reverse occurs, ie., the electron i spinning and the positive 
particle в flowing at right angles. These positive particles will thread or work their way 
through the electron spins present in the metal 


Ina sense, a permanent magnet may be considered the only room temperature 
superconductor. It is a superconductor because the electron flow does not cease, and 
this electron flow can be made to do work because of the magnetic field it supplies. 
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Previously, this source of power has not been used because it was not possible to 
modify the electron flow to accomplish the switching functions of the magnetic feld 
Such switching functions are common in a conventional electric motor where electrical 
current is employed to align the much greater electron current in the iron pole pie 
and concentrate the magnetic fied at the proper places to give the thrust necessary to 
move the motor armature. In a conventional electric motor, switching is accomplished 
by the use of brushes, commutators, alternating current, or other known means. 


In order to accomplish the switching function in a permanent magnet motor, it is 
necessary to shield the magnetic leakage so that it will not appear as too great a loss 
factor at the wrong places. The best method to accomplish this 8 to use the 
superconductor of magnetic flux and concentrate it to the place where it will be the 
most effective. Timing and switching can be achieved in a permanent magnet motor by 
concentrating the flux and using the proper geometry ofthe motor rotor and stator to 
make most effective use ofthe magnetic fields generated by the electron spins. By the 
proper combination of materials, geometry and magnetic concentration, itis possible 
to achieve a mechanical advantage of high ratio, greater than 100 to 1, capable of 
producing a continuous motive force. 


То my knowledge, previous work done with permanent magnets, and motive devices 
utilizing permanent magnets, have not achieved the result desired in the practice of the 
inventive concept, and itis with the proper combination of materials, geometry and 
magnetic concentration that the presence of the magnetic spins within a permanent 
magnet may be utilized as а motive force. 


SUMMARY OF THE INVENTION 


tis an object ofthe invention to utilize the magnetic spinning phenomenon of unpaired 
electrons occurring in ferro magnetic material to produce the movement ofa mass па 
unidirectional manner as to permit a motor to be driven solely by magnetic forces as 
occurring within permanent magnets. In the practice of the inventive concepts, motors 
of either incar ог rotative types may be produced. 


It is an object of the invention to provide the proper combination of materials, 
geometry and magnetic concentration to utilize the force generated by unpaired 
electron spins existing in permanent magnets to power a motor. Whether the motor 
constitutes a linear embodiment, or a rotary embodiment, in each instance the "stator" 
may consist ofa plurality of permanent magnets fixed relative to each other in space 
relationship to define a track, incar in form in the incar embodiment, and circular in 
form in the rotary embodiment. An armature magnet is located in spaced relationship 
to such track defined by the stator magnets wherein an air gap exists therebetween. 
‘The length of the armature magnet is defined by poles of opposite polarity, and the 
length of the armature magnet is disposed relative to the track defined by the stator 
magnets in the direction of he path of movement of the armature magnet as displaced 
by the magnetic f 


The stator magnets are so mounted that poles of lke polarity are disposed toward the 
armature magnet and as the armature magnet has poles which are both attracted to 
and repelled by the adjacent pole of the stator magnets, both attraction and repulsion 
forces act upon the armature magnet to produce the relative displacement between the 
armature and stator magnets. 
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The continuing motive force producing displacement between the armature and stator 
magnets results from the relationship of the length of the armature magnet in the 
direction of its path of movement as related to the dimension of the stator magnets, 
and the spacing therebetween, in the direction of the path of armature magnet 
movement. This ratio of magnet and magnet spacings, and with an acceptable air gap 
spacing between the stator and armature magnets, will produce a resultant force upon 
the armature magnet which displaces the armature magnet across the stator magnet 
along its path of movement. 


In the practice of the invention movement of the armature magnet relative to the stator 
magnets resuls from a combination of attraction and repulsion forces existing between 
the stator and armature magnets. By concentrating the magnetic Вей of the stator and 
armature magnets the motive force imposed upon the armature magnet is intensified, 
and in the disclosed embodiments such magnetic field concentration means are 
disclosed, 


The disclosed magnetic field concentrating means comprise а plate of high magnetic 
field permeability disposed adjacent one side ofthe stator magnets in substantial 
engagement therewith. This high permeabiity material is thus disposed adjacent poles 
of lke polarity of the stator magnets. The magnetic ВеМ of he armature magnet may 
be concentrated and directionally oriented by bowing the armature magnet, and the 
magnetic field may further be concentrated by shaping the pole ends of the armature 
magnet to concentrate the magnet fied at a relatively limited surfice at the armature 
magnet pole ends. 


Preferably, a plurality of armature magnets are used which are staggered with respect. 
to cach other in the direction of armature magnet movement. Such an offetting or 
staggering of the armature magnets distributes the impuikes of force imposed upon the 
armature magnets and results in a smoother application of forces to the armature 
‘magnet producing a smoother and more uniform movement of the armature. 
component. 


In the rotary embodiment of the permanent magnet motor of the invention the stator 
magnets are arranged ina circle, and the armature magnets rotate about the stator 
magnets. Means are disclosed for producing relative axial displacement between the 
stator and armature magnets to adjust the axial alignment thereof, and thereby regulate 
the magnitude ofthe magnetic forces being imposed upon the armature magnets. In 
this manner the speed of rotation of the rotary embodiment may be regulated 


BRIEF DESCRIPTION OF THE DRAWING: 


The aforementioned objects and advantages of the invention will be appreciated from 
the following description and accompanying drawings wherein: 


FIG. | is a schematic view of electron flow in a superconductor indicating the 
unpaired electron spins, 
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6.1 


FIG. 2 is a cross-sectional view of a superconductor under a critical state illustrating 
the electron spins, 
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FIG. 3 is a view ofa permanent magnet illustrating the flux movement therethrough, 
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FIG. 4 is a cross-sectional view illustrating the diameter of the magnet of FIG. 3, 
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16. 4 


FIG. 5 is an elevational representation of a linear motor embodiment of the permanent 
magnet motor of the invention illustrating one position ofthe armature magnet relative 
to the stator magnets, and indicating the magnetic forces imposed upon the armature 
magnet, 


FIG. 6 is a view similar to FIG. 5 illustrating displacement of the armature magnet 
relative to the stator magnets, and the influence of magnetic forces thereon at this 
location, 


FIG. 7 isa further elevational view similar to FIGS. 5 and 6 illustrating further 
displacement of the armature magnet to the left, and the influence of the magnet 
forces thereon, 


FIG. 8 isa top plan view ofa linear embodiment of the inventive concept ilustrating a 
pair of armature magnets in linked relationship disposed above the stator magnets, 
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FIG. 9 isa diametrical, elevational, sectional view of a rotary motor embodiment in 
accord withthe invention as taken along section IX--IX of FIG. 10, and 
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X--X of FIG. 9. 
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DESCRIPTION OF THE PREFERRED EMBODIMENTS 


In order to better understand the theory of the inventive concept, reference is made to 
FIGS. 1 through 4. In FIG. 1 a superconductor 1 is ilustrated having а positive 
particle fow as represented by arrow 2, the unpaired electrons of the ferrous 
conducting material 1 spin at right angles to the proton flow in the conductor as 
represented by the spiral line and arrow 3. In accord with the theory of the invention 
the spinning ofthe ferrous unpaired electrons results from the atomic structure of 
ferrous materials and this spinning atomic particle š believed to be opposite in charge 
and located at right angles to the moving electrons. It is assumed to be very small in 
size capable of penetrating other elements and their compounds unless they have 
unpaired electrons which capture these particles as they endeavor to pass 
therethrough. 


The lack of electrical resistance of conductors at a critical superconductor state has 
long been recognized, and superconductors have been utilized to produce very high 
magnetic flx density electromagnets. FIG. 2 represents a cross section ofa critical 
superconductor and the electron spins are indicated by the arrows 3. 


А permanent magnet may be considered a superconductor аз the electron flow therein 
docs not cease, and is without resistance, and unpaired electric spinning particles exist 
which, inthe practice of the invention are utilized to produce motor force. FIG. 3 
illustrates а horseshoe shaped permanent magnet at 4 and the magnetic fux 
therethrough is indicated by arrows 5, the magnetic flow being from the south pole to 
the north pole and through the magnetic material The accumulated electron spins 
occurring about the diameter of the magnet 5 are represented at 6 in FIG. 4, and the 
spinning electron particles spin at right angles in the ron as the ых travel through the 
magnet material. 


By utilizing the electron spinning theory of ferrous material electrons, it is possible with 
the proper ferromagnetic materials, geometry and magnetic concentration to utilize the 
spinning electrons to produce а motive force ina continuous direction, thereby 

sulting in a motor capable of doing work. 
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It is appreciated that the embodiments of motors utilizing the concepts of the invention 
may take many forms, and in the illustrated forms the basic relationships of 
components are illustrated in order to disclose the inventive concepts and principles. 


‘The relationships of the plurality of magnets defining the stator 10 are best appreciated 
from FIGS. 5 through 8. The stator magnets 12 are preferably ofa rectangular 
configuration, FIG. 8, and so magnetized that the poles exist at the large surfaces of 
the magnets, as will be appreciated from the N (North) and S (South) designations. 
‘The stator magnets include side edges 14 and 16 and end edges 18. The stator 
magnets are mounted upon a supporting plate 20, which is preferably of a metal 
material having а high permeability to magnetic fields and magnetic flux such as that 
availible under the trademark Netic CoNetic sold by the Perfection Mica Company 
of Chicago, Ilinois. Thus, the plate 20 will be disposed toward the south pole of the 
stator magnets 12, and preferably in direct engagement therewith, although a bonding 
material may be interposed between the magnets and the plate in order to accurately 
locate and fx the magnets on the plate, and positon the stator magnets with respect to 
each other. 


Preferably, the spacing between the stator magnets 12 slightly differs between 
adjacent stator magnets as such a variation in spacing varies the forces being imposed 
upon the armature magnet at its ends, at any given time, and thus results ina smoother 
movement of the armature magnet relative to the stator magnets. Thus, the stator 
magnets so positioned relative to each other define a track 22 having a longitudinal 
direction left to right as viewed in FIGS. 5 through 8. 


In FIGS. 5 through 7 only а single armature magnet 24 is disclosed, while in FIG. 8 а 
pair of armature magnets are shown. For purposes of understanding the concepts of 
the invention the description herein willbe limited to the usc of single armature magnet 
as shown in FIGS. 5 through 7. 


‘The armature magnet is of an elongated configuration wherein the length extends from 
left to right, FIG. 5, and may be ofa rectangular transverse cross-sectional shape. For 
magnetic feld concentrating and orientation purposes the magnet 24 5 formed in an 
arcuate bowed configuration as defined by concave surfaces 26 and convex surfaces 
28, and the poles are defined at the ends of the magnet as will be appreciated from 
FIG. 5. For further magnetic fied concentrating purposes the ends of the armature 
magnet are shaped by beveled surfaces 30 to minimize the cross-sectional area at the 
magnet ends at 32, and the magnetic flux existing between the poles of the armature 
magnet are as indicated by the light dotted lines. In Ike manner the magnetic fields of 
the stator magnets 12 are indicated by the light dotted lines. 


‘The armature magnet 24 is maintained in a spaced relationship above the stator track 
22. This spacing may be accomplished by mounting the armature magnet upon a slide, 
guide or track located above the stator magnets, or the armature magnet could be 
mounted upon a wheeled vehicle carriage or slide supported upon a nonmagnetic 
surface or guideway disposed between the stator magnets and the armature magnet. 
To clarify the illustration, the means for supporting the armature magnet 24 is not 
illustrated and such means form no part of invention, and it 8 to be understood that the 
means supporting the armature magnet prevents the armature magnet from moving 
away fom the stator magnets, or moving closer thereto, but permits free movement of 
the armature magnet to the left or right in a direction paralel to the track 22 defined by 
the stator magnes. 
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It will be noted that the length of the armature magnet 24 is slightly greater than the 
width of wo of the stator magnets 12 and the spacing therebetween, The magnetic 
forces acting upon the armature magnet when in the position of FIG. 5 willbe 
repulsion forces 34 due to the proximity of ike polarity forces and attraction forces at 
36 because of the opposite polarity of the south pole ofthe armature magnet, and the 
north pole field ofthe sector magnets. The relative strength of this force is represented 
by the thickness ofthe force lie 


‘The resultant of the force vectors imposed upon the armature magnet as shown in 
FIG. 5 produce a primary force vector 38 toward the lef, FIG. 5, displacing the 
armature magnet 24 toward the efi. In FIG. 6 the magnetic forces acting upon the 
armature magnet are represented by the same reference numerals as in FIG. 5. While 
s tending to move the north pole of the 
imposed upon 
the south pole of the armature magnet and some of the repulsion forces, tend to move 
the armature magnet further to the lef, and as the resultant force 38 continues to be 
toward the left the armature magnet continues to be forced to the left 


FIG. 7 represents further displacement of the armature magnet 24 to the let with 
respect to the postion of FIG. 6, and the magnetic forces acting thereon are 
represented by the same reference numerals as in FIGS. 5 and 6, and the stator 
magnet wil continue to move to the lef, and such movement continues the length of 
the track 22 defined by Ње stator magnets 12. 


Upon the armature magnet being reversed such that the north pole & positioned at the 
right as viewed in FIG. 5, and the south pole is positioned at the lef, the direction of 
movement of the armature magnet relative to the stator magnets is toward the right, 
and the theory of movement is identical to that described above. 


In FIG. 8 a plurality of armature magnets 40 and 42 are illustrated which are 
connected by links 44. The armature magnets are ofa shape and configuration 
identical to that of the embodiment of FIG. 5, but the magnets are staggered with 

espect to each other in the direction of magnet movement, ie., the direction ofthe 
track 22 defined by the stator magnets 12. By so staggering a plurality of armature. 
magnets a smoother movement of the interconnected armature magnets is produced as 
compared when using а single armature magnet as there is variation in the forces acting 
upon each armature magnet as it moves above the track 22 due to the change in 
magnetic forces imposed thereon. The use of several armature magnets tends to 
"smooth out" the application of forces imposed upon linked armature magnets, 
resulting in a smoother movement of the armature magnet assembly. Of course, any 
number of armature magnets may be interconnected, limited only by the width ofthe 
stator magnet track 22. 


In FIGS. 9 and 10 a rotary embodiment embracing the inventive concepts is 
illustrated. In this embodiment the principle of operation is identical to that described: 
above, but the orientation of the stator and armature magnets is such that rotation of | 
the armature magnets is produced about an axis, rather than a linear movement being 
achieved. 


InFIGS. 9 and 10 a base is represented at 46 serving as a support for a stator 
member 48. The stator member 48 is made ofa nonmagnetic material, such as 
synthetic plastic, aluminum, or the like. The stator includes a cylindrical surface 50 
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having an axis, and a threaded bore 52 is concentrically defined in the stator. The 
stator includes an annular groove 54 receiving an annular sleeve 56 of high magnetic 
field permeability material such as Мене Co-Netic and a plurality of stator magnets 58 
are affixed upon the sleeve 56 in spaced circumferential relationship as will be 
apparent in FIG. 10. Preferably, the stator magnets 58 are formed with converging 
radial sides as to be of a wedge configuration having a curved inner surface engaging 
sleeve 56, and a convex outer pole surface 60. 


‘The armature 62, in the illustrated embodiment, is ofa dished configuration having a 
radial web portion, and an axially extending portion 64. The armature 62 is formed of 
a nonmagnetic material, and an annular belt receiving groove 66 is defined therein for 
receiving а belt for transmitting power ftom the armature to a generator, or other 
power consuming device, Three armature magnets 68 are mounted on the armature 
portion 64, and such magnets are of a configuration similar to the armature magnet 
configuration of FIGS. 5 through 7. The magnets 68 are staggered with respect to 

ich other in a circumferential direction wherein the magnets are not disposed as 
120.degree. circumferential relationships to each other. Rather, a slight angular 
staggering ofthe armature magnets is desirable to "smooth out" the magnetic forces 
being imposed upon the armature as a result ofthe magnetic forces being 
simultaneously imposed upon each of the armature magnets. The staggering of the 
armature magnets 68 in a circumferential direction produces the same effect as the 
staggering ofthe armature magnets 40 and 42 as shown in FIG. 8. 


‘The armature 62 is mounted upon a threaded shaft 70 by antiffction bearings 72, and 
the shaft 70 в threaded into the stator threaded bore 52, and may be rotated by the 
knob 74. In this manner rotation ofthe knob 74, and shaft 70, axially displaces the 
armature 62 with respect to the stator magnets 58, and such axial displacement will 
very the magnitude of the magnetic forces imposed upon the armature magnets 68 by 
the stator magnets thereby controling the speed of rotation of the armature. 


As wil be noted from FIGS. 4-7 and 9 and 10, an air gap exists between the 
armature magnet or magnets and the stator magnets and the dimension of this spacing, 
effects the magnitude of the forces imposed upon the armature magnet or magnets. If 
the distance between the armature magents, and the stator magnets is reduced the 
forces imposed upon the armature magnets by the stator magnets are increased, and 
the resultant force vector tending to displace the armature magnets in their path of 
movement increases. However, the decreasing of the spacing between the armature 
and stator magnets creates a "pulsation" in the movement of the armature magnets 
which is objectionable, but can be, to some extent, minimized by using a plurality of 
armature magnets. The increasing of the distance between the armature and stator 
magnets reduces the pulsation tendency of the armature magnet, but also reduces the 
magnitude of the magnetic forces imposed upon the armature magnets. Thus, the most 
effective spacing between the armature magnets. Thus, the most effective spacing 
between the armature and stator magnets & that spacing which produces the maximum. 
force vector in the direction of armature magnet movement, with а minimum creation 
of objectionable pulsation. 


In the disclosed embodiments the high permeability plate 20 and sleeve 56 are 
disclosed for concentrating the magnetic fiekl ofthe stator magnets, and the armature 
‘magnets are bowed and have shaped ends for magnetic field concentration purposes. 
‘While such magnetic field concentration means result in higher forces imposed upon 

the armature magnets for given magnet intensities, itis not intended that the inventive 
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concepts be limited о the usc of such magnetic field concentrating means. 


As will be appreciated fom the above description ofthe invention, the movement of 
the armature magnet or magnets resulsfrom the described relationship of components 
The length ofthe armature magnets as related to the width of the stator magnets and 
spacing therebetween, the dimension of the air gap and the configuration of the 
magnetic field, combined, produce the desired result and motion. The inventive 
concepts may be practiced even though these relationships may be varied within limits 
not yet defined and the invention is intended to encompass all dimensional relationships 
which achieve the desired goal of armature movement. By way of example, with 
respect to FIGS. 4-7, the following dimensions were used in an operating prototype: 


The length of armature magnet 24 is 31/8", the stator magnets 12 are 1" wide, 1/4" 
thick and 4" long and grain oriented. The air gap between the poles of the armature 
magnet and the stator magnets is approximately 11/2" and the spacing between the 
stator magnets is approximately 1/2" inc, 


In effect, the stator magnets define a magnetic field track of a single polarity 
transversely interrupted at spaced locations by the magnetic fickls produced by the 
lines of force existing between the poles of the stator magnets and the unidirectional 
force exerted on the armature magnet is a result of the repulsion and attraction forces 
existing as the armature magnet traverses this magnetic field track. 


It is to be understood that the inventive concept embraces an arrangement wherein the 
armature magnet component is stationary and the stator assembly is supported for 
‘movement and constitutes the moving component, and other variations ofthe inventive 
concept will be apparent to those skilled in the art without departing from the scope 
thereof As used herein the term "track" is intended to include both linear and circular 
arrangements of the static magnets, and the "direction" or "length" of the track is that 
direction parallel or concentric to the intended direction of armature magnet 
movement. 


United States Patent 4,877,983 
Magnetic Force Generating Method & Apparatus 
Howard R. Johnson 
(October 31, 1989 ) 
Abstract — A permanent magnet armature is magnetically propelled along а guided. 
path by interaction with the БЕМ within a flux zone limited on either side ofthe path by 
ап arrangement of permanent stator magnets. 


Inventors: Johnson; Howard R. (Box 199, 314 N. Main, Blacksburg, VA 24060) 
Appl No.: 799618 ~ Filed: November 19, 1985 


Current U.S. Class: 310/12; 310/152 ~ Intern Class: HO2K 041/00 
Field of Search: 310/152,12,46 
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Primary Examiner: Skudy; R. ~ Attorncy, Agent or Firm: Fleit, Jacobson, Cohn, 
Price, Holman & Stern 


Claims 
What i chimed as new is as follows: 


1. In combination with a movable armature, means for guiding movement of the 
armature along a predetermined path and a permanent armature magnet having 
magnetic poles of opposite polarity spaced from each other along said path to 
establish a magnetic field of limited extent movable with the armature and magnetic 
stator means for establishing a stationary magnetic Вих zone along said path, the 
improvement comprising fux emitting surfaces of one polarity mounted on the stator 
means on opposite sides of said path for limiting said (их zone through which said path 
extends and means mounting the permanent armature magnet on the armature with the 
poles thereof orientated relative to said flux emitting surfaces on the stator means for 
unidirectionally propelling the armature along said path through the limited zone in 
response to magnetic interaction between the movable magnetic Ве and the limited 
flux zone, said magnetic stator means including a plurality of magnetic gate assemblies 
fixedly spaced ftom each other along said path and respectively establishing stationary 
magnetic felds, each of said gate assemblies including a plurality of interconnected bar 
magnets substantially bordering said imited их zone exposing pole faces of opposite 
polarity in parallel spaced planes intersected by said path, and magnetic means 
connected to said interconnected bar magnets exposing one of the Вах emitting 
surfaces of said one polarity perpendicular to said parallel planes for magnetic 
interaction of the stationary magnetic Ве. 


2. The combination of claim 1 wherein said armature magnet i curved between end 
faces at which said poles of opposite polarity are located, the end faces being 
orientated by the mounting means in converging relation to cach other toward the 
guiding means. 


3. In combination with a movable armature, means for guiding movement of the 
armature along a predetermined path and a permanent armature magnet having 
magnetic poles of opposite polarity spaced from each other along said path to 
establish a magnetic field of limited extent movable with the armature and magnetic 
stator means for establishing a stationary magnetic flux zone along said path, the 
improvement comprising fux emitting surfaces of one polarity mounted on the stator 
means on opposite sides of said path for limiting said (их zone through which said path 
extends and means mounting the permanent armature magnet on the armature with the 
poles faces thereof orientated relative to said Вых emitting surfaces on the stator means 
for unidirectionally propelling the armature along said path through the limited zone in 
response to magnetic interaction between the movable magnetic fiek and the limited 
‘ux zone, said armature magnet being curved between end fices at which said poles 
of opposite polarity are located, the end fices being orientated by the mounting means 
in converging relation to each other toward the guiding means. 


4. In combination with a movable armature, means for guiding movement of the 
armature along a predetermined path and a permanent armature magnet having 
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magnetic poles of opposite polarity spaced from each other along said path to 
establish a magnetic field of limited extent movable with the armature and magnetic 
stator means for establishing a stationary magnetic Пих zone along said path, the 
improvement comprising fux emitting surfaces of one polarity mounted on the stator 
means on opposite sides of said path for limiting said (их zone through which said path 
extends and means mounting the permanent armature magnet on the armature with the. 
poles thereof orientated relative to said flux emitting surfaces on the stator means for 
unidirectionally propelling the armature along said path through the limited zone in 
sponse to magnetic interaction between the movable magnetic fiekl and the limited 
flux zone, said magnetic stator means including a pair of permanent magnet assemblies 
having continuous, confronting pole fices of said one polarity bordering said limited 
zone, each of said assemblies having means for varying magnetic field intensity in the 
Вых zone along said path, and a second armature magnet connected to the first 
mentioned armature magnet in miror image relation thereto. 


5. The combination of claim 4 wherein said armature magnet i curved between end 
faces at which said poles of opposite polarity are located, the end faces being 
orientated by the mounting means in a plane parallel to said path. 


6. In combination with a movable armature, means for guiding movement of the 
armature along a predetermined path and а permanent armature magnet mounted оп 
the armature having magnetic poles of opposite polarity spaced from each other along, 
said path, the improvement comprising a plurality of permanent magnet gate 

mblies mounted in spaced relation to each other along said path establishing. 
interacting stationary magnetic fikis along said path, each of said assemblies including 
stator magnets interconnected in surrounding relation to said path and having pole 
faces of opposite polarity aligned with parallel planes intersected by said path and 
magnetic means fixed to the pole faces aligned with one of the parallel planes for 
interaction of the armature magnet with said stationary magnetic fekds for 
unidirectional propulsion of the armature along said path, said magnetic means being 
an annular magnet having a radially inner pole surface of one polarity enclosing a 
magnetic flux zone through which said path extends. 


Description. 
BACKGROUND OF THE INVENTION 


This invention relates in general to the use of permanent magnets to generate 
unidirectional propelling forces. 


‘The generation of unidirectional propelling forces by permanent magnets is already 
known and recognized in U.S. Pat. Nos. 4,151,431 and 4,215,330 to Johnson and 
Hartmen, respectively, by way of example. According to applicant's own prior Pat. 
No. 4,151,431, such forces are generated by magnetic interaction between a curved 
magnet bar of an armature guided for movement along a circular path and an 
arrangement of spaced stator magnets having pole faces of one polarity facing the 
armature on one side thereof parallel to the path of movement. 


It is therefore an important object of the present invention to provide certain improved 
stator arrangements of permanent magnets interacting with a permanent magnet 
armature for unidirectional propulsion thereof in a novel manner believed to be more 
eficient. 
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SUMMARY OF THE INVENTION 


In accordance with the present invention, the armature magnet is guided along a path 
through a magnetic flux zone limited on opposite sides of the path by an arrangement 
of magnetic pole surfices of one polarity on stator magnets. According to one 
embodiment, the fx zone is formed by spaced gate assemblies of magnets having 
exposed pole faces of one polarity ina plane perpendicular to the armature path from 
which a magnetic fied extends to the opposite pole faces and a ring magnet fixed to 
such opposite pole faces of the other polarity, with a radially inner pole surface ofthe 
same polarity producing a magnetic бс perpendicular to the first mentioned field to 
their opposite radially outer pole surfices. 


According to another embodiment, the flux zone is formed between continuous 
confronting pole surfaces of one polarity on stator magnets arranged to produce а 
magnetic Бе! of varying intensity along the armature path, 


In yet another embodiment, at kast two curved bar magnets are interconnected to 


form the armature with two pairs of pole faces spaced along the armature path. 


These together with other objects and advantages which will become subsequently 
apparent reside in the details of construction and operation as more filly hereinafter 
described and chimed, reference being had to the accompanying drawings forming a 
part hereof, wherein like numerals refer to like parts throughout 


BRIEF DESCRIPTION OF THE DRAWING: 


FIG. | is a somewhat schematic side elevational view showing an installation of the 
present invention in accordance with one embodiment, with parts broken away and 
shown in section. 


FIG. 2 is a transva 


с sectional view taken substantially through a plane indicated by 


section lie 2--2 in FIG. 1 
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FIG. 2 


FIG. 3 is an enlarged partial sectional view taken substantially through a plane 
indicated by section line 3--3 in FIG. 1 


FIG. 3 


40 


FIG. 4 isa top plan view ofan installation in accordance with another embodiment of 
the invention. 
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FIG.4 


FIG. 5 is a sectional view taken substantially through a plane indicated by section line 
5-5 in FIG. 4. 


FIG. 6 is a sectional view taken substantially through a plane indicated by section line 
5-5 in FIG. 5 


FIG. 7 isa simplified side view through the бих zone shown in FIGS. 4, 5 and 6 with 
the armature bar magnet positioned therein. 
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FIG. 8 isa top plan view ofan instalation in accordance with yet another 
embodiment. 


FIG. 9 is an enlarged partial sectional view through a plane indicated by section line 9- 
-9 in FIG. 8. 
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DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 


Referring now to the drawings in detail, FIG. 1 illustrates one embodiment of the 
invention in which a magnetic armature generally referred to by reference numeral 10 
is unidirectionally propelled along a predetermined path established by a motion. 
guiding track 12 fixed to a fame or support 14. The path is represented by a line 16 
extending through pole faces 18 and 20 of opposite polrity at the longitudinal ends of 
а curved armature bar magnet 22. The armature 10 in the ilusrated example includes 
a wheeled vehicle mount 24 to which the armature magnet 22 is fixedly secured with 
the pole fices 18 and 20 converging toward the guiding track 12. The pole faces 18 
and 20 are furthermore orientated so that the magnetic field extending between pole 
faces 18 and 20 is movable therewith within а fux zone 26 limited in surrounding 
relation to the guided path at spaced locations by stator gate assemblies 28 formed by 
permanent magnets fied to the frame support 14. 


Each of the stator gate assemblies 28 as shown in FIGS. 1-3, includes four bar 
magnets 30 interconnected at comers by non-magnetic elements 32, such as triangular 
wooden blocks as more clearly seen in FIG. 3, to forma rectangular enclosure in 
surrounding relation to the track 12. Pole faces 34 and 36 between which a stationary 
magentic feld extends are formed on the bar magnets substantially aligned with parallel 
spaced planes in perpendicular intersecting relation to the path line 16. The pole face 
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34 of one polarity (north) is effective through its magnetic field to magnetically interact 
wih the magnetic field of the armature magnet 22 causing unidirectional propulsion of 
the armature 10 as actually observed during tests. Such magnetic interaction is 
obviously influenced by the pole fice 36 of opposite polarity (south) abutting and fixed 
to an annular or circular ring magnet 38 magnets 30. The interconnected and 38 may 
be held in assembled relation by an outer skin or sheathing 40 as shown in FIG. 3. 


The ring magnet 38 has a radially inner pole surface 42 of the same polarity (north) a 
that of the pole fices 34 to interact with the other pole Ёсе 36 as aforementione: 
the exclusion of the radially outer pok surface 44. The obvious effect of said 
arrangement is to exert a net magnetic force on the armature magnet 22 causing the 
observed continuous, unidirectional propulsion thereof through the gate assemblies 28. 
Such assemblies 28 are spaced apart distance dependent on the magnetic field 
intensity or strength of the permanent magnets 30 and 38 which dictate the effective 
axial extent of the aforementioned magnetic fields associated with the assemblies 28 
and the armature magnet 22. 


to 


FIGS. 4-7 ilustrate another embodiment of the invention utilizing the same type of 
movable armature 10 guided along a predetermined path by a frame mounted track 

12 extending through a flux zone 46 established by another type of permanent magnet 
stator arrangement, generally referred to by reference numeral 48. The stator 48 
includes a pair of permanent magnet assemblies 50 extending in parallel spaced 
relation to each other on opposite sides of the armature path established by the track 
12. Each assembly 50 is a miror image of the other so as to expose continuous 
confronting pole surfaces formed by а magnetic layer material 52 such as Neodynium, 
mounted on interconnected ceramic bodies 54. The confronting pole surfaces of the 
magnetic layers 52 are of like polarity (north), opposite to the polarity of the pole 
surface of magnetic ayer sections 56 and 58 made of Samarium Cobalt, for example, 
and carried on the ceramic bodies 54. The bodies 54 have transversely extending 
flange portions 60 at the abutting ends so as to mount the layer sections sections 58 
laterally outwardly of layer sections 56 as more clearly seen in FIGS. 4 and 6 to 
thereby vary the magnetic feld intensity along the guided armature path within the 
limited Вих zone 46 in which the magnetic fields ofthe stator assembly 48 interact with 
the magnetic field of bar magnet 22. 


‘The curved armature magnet 22 is orientated within the flux zone 46 between the 
confronting pole surfaces on 52 as depicted in FIG. 7, withthe pole faces 18 and 20 
converging toward the track 12 as previously described in connection with FIGS. 1-3. 
However, it was found that maximum propelling thrust š produced by optimum 
location ofthe path line 16 through the pole faces 18 and 20 a distance 62 closer to 
the upper edge ofsurfice layer 52 than the lower edge on the fame support 14. 


FIGS. 8 and 9 illustrate yet another embodiment of the invention involving the same 
type of permanent magnet stator arrangement 50 as described with respect to FIGS 
4-7. a modified form of armature 10' is featured in FIGS. В and 9, inching two 
curved armature magnets 64 that are mirror images of each other with respect to an 
intermediate abutting portion 66. The magnets 64 are interconnected at the abutting 
portion 66 in alignment with a plane containing the path ine 16 centrally between the 
confronting pole surfaces on 52. The end pole faces 68 and 70 for each magnet 64, 
are aligned with а plane in parallel spaced relation between the path ine 16 and the 
pole surfice on 52. With the number of pole faces thereby doubled for the armature, a 
higher and more efficient propeling thrust may be achieved. 
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The foregoing is considered as illustrative only of the principles of the invention. 
Further, since numerous modifications and changes will readily occur to those skilled 
in the ап, it isnot desired to limit the invention to the exact construction and operation 
shown and described, and accordingly, ай suitable modifications and equivalents may 
be restorted to, filing within the scope of the invention. 


US Patent # 5,402,021 


Magnetic Propulsion System 
Howard R. Johnson 


(March 28, 1995 ) 


Abstract — A magnetic propulsion system including a plurality of specifically 
arranged permanent magnets and а magnetic vehicle propelled thereby along a path 
defined by the permanent magnets. The magnetic vehicle which is to be propelled 
includes a rigidly attached armature comprising several curved magnets. The 
propulsion system further includes two parallel walls of permanent magnets arranged 
зо as to define the teral sides ofa vehicle path. Preferably, the walls are identical to 
опе another except that the polarities of the magnets which define one wall are 
opposite iom the polarities of the corresponding magnets in the opposite wall A fist 
жай, for example, includes a series of generally rectangular magnets, each magnet 
arranged with a North-to-South axis pointing longitudinally down the wallin the 
intended direction of vehicle travel. Each of the rectangular magnets is separated fom 
the next successive rectangular magnet by a thinner magnet, which thinner magnet is 
arranged with its North-to-South axis pointing laterally toward the opposite wall and 
therefore perpendicular with respect to the North-to-South axis of the rectangular 
magnets. The opposite (or second) wall includes the same general arrangement of 
magnets, except that ће North-to-South axis for each of the generally rectangular 
magnets is in a direction opposite from the direction of vehicle travel and the North- 
to-South axis ofthe thinner magnets points away fom the first wall. In addition, the 
propulsion system includes several spin accelerators. 


Inventors: Johnson; Howard R. (1440 Harding Rd., Blacksburg. VA 24060) 
Appl. No.: 064930 ~ Filed: May 24, 1993 


Current U.S. Class: 310/12; 198/619; 310/152 
Intern Class: B65G 035/06; HO2K 041/00 
Field of Search: 310/12,152,46 198/619.805 
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Description. 
FIELD OF THE INVENTION 


"The present invention relates to a magnetic propulsion system including a plurality of 
specifically arranged permanent magnets and а magnetic vehicle propelled thereby 
along a path defined by the permanent magnets. 


BACKGROUND OF THE INVENTION 


‘The generation of unidirectional propelling forces by permanent magnets is already 
known and recognized in U.S. Pat. Nos. 4,151,431 and 4,877,983 to Johnson, and 
USS. Pat. No. 4,215,330 to Hartmen, by way of example. According to applicant's 
frst patent (U.S. Pat. No. 4,151,431), such forces are generated by magnetic 
interaction between a curved magnet bar of an armature guided for movement along a 
circular path and an arrangement of spaced stator magnets having pok faces of one 
polarity facing the armature on one side thereof parallel to the path of movement. 


According to applicant's second patent (U.S. Pat. No. 4,877,983), the armature 
magnet is mounted on a vehicle and guided along a path through a magnetic flux zone 
limited on opposite sides of the path by an arrangement of magnetic pole surfaces of 
опе polarity on stator magnets. According to one embodiment of the second patent, 
the fax zone is formed by spaced gate assemblies of magnets having exposed pole 
faces of one polarity in а plane perpendicular to the armature path fom which a 
magnetic field extends to the opposite pole faces and a ring magnet fixed to such 
opposite pole faces of the other polarity, with a radially inner pole surface of the same 
polarity producing а magnetic field perpendicular to the first mentioned field to their 
opposite radially outer pole surfaces. Several other embodiments are illustrated 
including variations in the armature structure and in the stator structure; however, allof 
the embodiments teach use of an annular stator assembly. 


SUMMARY OF THE INVENTION 


Itis therefore an object of the present invention to provide an improved magnetic 
propulsion system having a plurality of permanent magnets and a magnetic vehicle 
propelled thereby along a path defined by the permanent magnets, wherein the 
permanent magnets need not encircle the path ofthe magnetic vehicle. 


In order to achieve this and other objects, the present invention comprises two parallel 
walls of permanent magnets arranged so as to define the lateral sides ofa vehicle path. 
The walls are identical to one another except that the polarities ofthe magnets which 
define one wall are opposite ftom the polariics ofthe corresponding magnets in the 
opposite wall 


А first wall, for example, includes а series of generally rectangular magnets, cach 
‘magnet arranged with a North-to-South axis pointing longitudinally down the wall in 
the intended direction of vehicle travel. Each of the rectangular magnets is separated 
fom the next successive rectangular magnet by a thinner magnet, which thinner magnet 
is arranged with its North-to-South axis pointing laterally toward the opposite wall and 
therefore perpendicular with respect to the North-to-South axis ofthe rectangular 
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magnets. 


The pole-to-pole length of cach thinner magnet is preferably no more than half the 
width of the generally rectangular magnets. Accordingly, a gap on the inside surfice of 
the wall is defined by the presence of cach thinner magnet. 


‘The opposite (or second) wall includes the same general arrangement of magnets, 
except that the North-to-South axis for each of the generally rectangular magnets is in 
a direction opposite from the direction of vehicle travel and the North-to-South axis of 
the thinner magnets points away from the first wall 


In addition, the propulsion system ofthe present invention includes several spin 
accelerators for crowding the magnetic fekls at predetermined positions along the 
length ofthe walls. This crowding ofthe magnetic fields serves to intensify the fells 
and causes the vehicle's armature to be accelerated faster than would otherwise be the 


The spin accelerators project laterally outward from each ofthe walls at 
predetermined positions along the longitudinal length of each wall. Each spin 

Jerator comprises a generally rectangular permanent magnet which i preferably 
identical to that ofthe fist and second walls. Each spin accelerator further includ 
shorter magnet having a smaller pole-to-pole length than that of the generally 
rectangular magnet and a wedge separating the generally rectangular magnet of the 
spin accelerator from the shorter magnet 


‘The orientation of the generally rectangular magnet in the spin accelerator is 
determined by which pole of the walls thinner magnet is ficing outwardly. The 
rectangular magnet's orientation & such that face-to-face contact is established 
between opposite poles of the generally rectangular magnet in the spin accelerator and 
the thinner magnet in the wall. Accordingly, the North-to-South axis of the generally 
rectangular magnet in the spin accelerator points in the same direction as the North-to- 
South axis of the thinner magnet in the wall. The shorter magnet in the spin accelerator 
is likewise arranged with its North-to-South axis pointing in the same general direction 
as that ofthe thinner magnet in the wall but here, an acute angular tit away from the 
North-to-South axis ofthe thinner magnet is established by the wedge. In particular, 
the angke of the wedge determines the acute angle which exists between the North-to- 
South axis ofthe shorter magnet in the spin accelerator and the North-to-South axis of 
the thinner magnet in the wall. 


The magnetic vehicle which is to be propelled by the instant propulsion system 
includes a rigidly attached armature comprising several curved magnets. Each curved 
magnet is arranged on the vehicle such that its North-to- South axis is parallel with 
respect to that of the other curved magnets. In particular, the North-to-South axes of 
all the curved magnets point in the same direction as the North-to-South axes of the 
thinner magnets in each wall The vehicle itselfis preferably a wheeled vehicle mounted 
опа track; however, itis understood that other vehicle structures will suffice so long 
as the vehicle is maintained between the walls of the propulsion system. 


In operation, the magnetic fields created by the two walls exert a propelling force on 
the armature of the vehicle in the desired direction of travel Since the armature of the 
vehicle is rigidly attached to the vehicle, the vehicle itself begins to accelerate and is 
hence set in motion by the propulsion system. 
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Preferably, the curved magnets of the vehicle armature are "Alnico 8" magnets tipped 
wih neodymium magnets. The magnets which constitute the walls and spin 
accelerators are preferably made of neodymium and ceramic material, except for the 
thinner magnets. The thinner magnets are preferably made of rubber or plastic, and 
each can comprise a plurality of magnetic rubber or plastic layers. 


Although the present invention has been described with regard to generally rectangular 
magnets, it is understood that other permanent magnet shapes will suffice, including but 
not limited to generally cylindrical shapes. 


BRIEF DESCRIPTION OF THE DRAWING 


FIG. | is a schematic plan view ofa magnetic propulsion system in accordance with a 
preferred embodiment of the preser 


DETAILED DESCRIPTION OF A PREFERRED EMBODIMENT 


With reference to FIG. 1, a preferred embodiment of the inventive magnetic 
propulsion system and vehicle propelled thereby will now be described, 


FIG. | schematically illustrates a propulsion system 10 comprising two parallel 
magnetic walls 12,14 which are stationary, and an armature 16 rigidly attached to a 
vehicle 18. The two parallel walls 12,14 are formed from several permanent magnets 
arranged so as to define the lateral sides of a vehicle path. The desired direction of 
vehicle travels indicated by an arrow A in FIG. 1. The two walls 12,14 are identical 
to one another except that the polarities of the magnets which define one wall 12 are 
opposite iom the polarities of the corresponding magnets in the opposite wall 14. A 
first wall 12, for example, includes a series of generally rectangular magnets 20, each 
magnet arranged with a North-to-South axis pointing longitudinally down the wall in 
the intended direction of vehicle travel (indicated by arrow A). Each of the magnets 20 
preferably comprises a ceramic magnet with a neodymium north pole. In addition, 

ich of the generally rectangular magnets 20 is separated from the next s 
rectangular magnet 20 by a thinner magnet 22. The thinner magnets 22 are arranged 
wih their North-to-South axes pointing laterally toward the opposite wall 14 and 
therefore perpendicular with respect to the North-to-South axis of the rectangular 
‘magnets 20. Each thinner magnet 22 is preferably made from rubber or plastic 
permanently magnetic material. Ako, the pole-to-pole length of each thinner magnet 
22 is preferably no more than half the width of the generally rectangular magnets 20. 
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Consequently, a gap 24 on the inside surface ofthe wall 12 is defined by the pr 
of each thinner magnet 22, 


‘The opposite (or second) wall 14 includes the same general arrangement of magnets 
20,22, except that the North-to-South axis for each of the generally rectangular 
magnets 20 points in a direction opposite from the direction of vehicle travel, while the 
North-to-South axes of the thinner magnets 22 point away from the first wall 12. 


Ву arranging the thinner magnets 22 betwet 
the foregoing manner, there is a pole shading ef 
12,14 


the generally rectangular magnets 20 in 
ct on the magnets 20 of the walls 


In addition, the propulsion system 10 of the preferred embodiment includes several 
spin accelerators 26 for crowding the magnetic fields at predetermined positions along 
the length of the walls 12,14. This crowding ofthe magnetic fekls serves to intensify 
the fields and causes the vehick's armature to be accelerated faster than would 


The spin accelerators 26 project laterally outward from each of the walls 12,14 at 
predetermined positions along the longitudinal length of each wall 12, 14. According to 
the preferred embodiment, the spin accelerators 26 are positioned along the walls 
12,14 at every other thinner magnet 22 (as is shown in the middle of FIG. 1). Each 
spin accelerator 26 comprises a generally rectangular permanent magnet 28 which is 
preferably identical or very similar to that of the first and second walls 12,14. Each 
spin accelerator 26 farther includes a shorter magnet 30 having a smaller pole-to-pole 
length than that ofthe generally rectangular magnet 28 and a wedge 32 separating the 
generally rectangular magnet 28 of the spin accelerator 26 from the shorter magnet 30. 
‘The orientation of the generally rectangular magnet 28 in the spin accelerator 26 is 
determined by which pole of the walls thinner magnet 22 is ficing outwardly. The 
rectangular magnet's orientation & such that face-to-face contact is established 
between opposite poles ofthe generally rectangular magnet 28 in the spin accelerator 
26 and the thinner magnet 22 in the wall 12,14. Accordingly, the North-to-South axis 
of the generally rectangular magnet 28 in the spin accelerator 26 points in the same 
direction as the North-to-South axis of the thinner magnet 22 in the wall 12,14. The 
shorter magnet 30 in the spin accelerator 26 is likewise arranged with its North-to- 
South axis pointing in the same general direction as that of the thinner magnet 22 in the 
wall 12,14; but here, an acute angular tit away from the North-to-South axis of the 
thinner magnet 22 is established by the wedge 32. In particular, the angle alpha. ofthe 
wedge determines the acute angle which exists between the North-to-South axis of 
the shorter magnet 30 and the North-to-South axis ofthe thinner magnet 22 in the wall 
12,14. The shorter magnet 30 preferably consists of neodymium, 


The magnetic vehicle 18 which is to be propelled by the instant propulsion system 10 
includes a rigidly attached armature 16 comprising several curved magnets 34. Each 
curved magnet 34 is arranged on the vehicle 18 such that its North-to-South axis is 
parallel with respect to that of the other curved magnets 34. In particular, the North- 
to-South axes ofall the curved magnets 34 point in the same direction as the North- 
to-South axes ofthe thinner magnets 22 in each wall 12,14. The vehicle 18 itself, 

'cording to the preferred embodiment, is a wheeled vehicle mounted опа track 36. 
It is understood, however, that other vehicle structures will suffice so long as the 
vehicle is maintained between the walls 12,14 of the propulsion system 10. 
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In operation, when the vehicle 18 is positioned as is shown in FIG. 1, the magnetic. 
бей created by the two walls 12,14 exert a propelling force on the armature 16 of 
the vehicle 18 in the desired direction of travel (arrow A). Since the armature 16 5 
rigidly attached to the vehicle 18, the vehicle 18 itself begins to accelerate and hence is 
set in motion by the propulsion system 10. 


Furthermore, since the spin accelerators 26 serve to crowd and thereby intensify the 
magnetic fields at predetermined positions along the walls 12,14, the acceleration of 
the vehicle is enhanced as the vehicle passes these predetermined positions. 


The spin accelerators 26 can be reversed in order to lessen their effectiveness at 
crowding the magnetic fik. Reversing of the spin acce 
accomplished by rotating the spin accelerators 26 so that the shorter magnets 30 tit 
away ftom the intended direction of vehicle travel, rather than in the direction of travel 
as is the case for the illustrated embodiment 


erators 26 can be 


Preferably, the curved magnets 34 ofthe vehicle armature 16 are "Alnico 8" magnets 
tipped with neodymium magnets, while the wedges 32 comprise wood or similar 
‘material and an angle alpha. of 45 to 90 degrees. 


‘The width w.sub.20, height, and pole-to-pole length 1.54520 ofthe generally 
rectangular magnets 20 in each wall 12,13 are 0.75 inches to 1.25 inches, 3.75 to 
4.25 inches, and 1.25 inches to 1.75 inches, respectively. The width w sub. 22, height, 
and pole-to-pole length 1.sub.22 of the thinner magnets 22 in the walls 12.14 are 1 
inch to 1.5 inches, 3.75 inches to 4.25 inches, and no more than one half ihe width 
w.sub.20 of the generally rectangular magnets, respectively. In the spin accelerators 
26, the width w.sub.28, height, and pole-to-pole length I sub.28 ofthe generally 
rectangular magnets 28 are 1.125 to 1.625 inches, 3.75 to 4.25 inches, and 0.875 
inches to 1.375 inches, respectively, while the width w.sub.32, height, and pole-to- 
pole length 116.32 of the shorter magnets 30 are 0.75 inch to 1.25 inches, 3.75 
inches to 4.25 inches, and 0.125 inch to 0.375 inch, respectively. 


Preferably, the distance separating the walls 12,14, is such that each ай 12,14 is 0.5 
inch to 1.25 inches away fom the tips of the armature magnets 34, both walls 12,14 
being equidistant from the tips of the armature 16. Ako, the curved magnets 34 of the 
armature 16 are preferably 0.375 inch to 0,625 inch apart from one another. 


Testing of the foregoing prototype propulsion system resulted in the vehicle moving 2 
feet in one second, 


Although the present invention has been described with reference to a preferred 
embodiment, it is understood that various modifications to this embodiment will 
become subsequently apparent to those having ordinary skill in the art. In this regard, 
the scope of the invention is limited only by the claims appended hereto, and not by 
the illustrated embodiment. 


‘Tom Bearden Comments 
( Cribbed from www. greaterthings.com ) 


From: "Karl"<krbrgmnn@mailandnews.com> 
To: "Sterling D. Allan, PerenTech.com" <sterlngda@perentech.com> 
Sent: Thursday, December 19, 2002 201 PM 
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‘Subject: Truth about Howard Johnson and his motor 


Sterling, 


Just a quick note to let you know I spoke to Tom Bearden today and, regarding the 
statement on your webpage by your "anonymous source" who said "Howard Johnson 
never was able to get the rotary version to work. He was only able to get the linear 
version working, and there were some questions about its viability", Tom said such a 
person doesn't know what they are talking about. I'd say Tom is in the best position 
to know, since he and Howard have been friends for decades and Howard has 
personally brought a functional, rotary РММ to Toms house, and they ve played with 
it for hours. Next to Howard himself, I'd consider Tom o be the best resource on the 
subject of H's РММ, 


Не ako said that Howard is stil working on getting another functioning unit 
constructed (he's had numerous setbacks over the years after his working unit was 
vandalized by thieves that broke into Howard's shop and stole only the magnets off 
that model, leaving many SK worth of other material nearby untouched). Howard is 
still plugging away every day, at over 70 years old, but his wis health problems are 
keeping him busy. However, he has gotten hooked up with a respectable, honest 
businessman who i financing him and Howard ako now has some younger help to do. 
the grunt work that is becoming tougher for him Allin all, Tom hopes to see some 
real progress being made for Howard in the next year or so. 


Tom mentioned that there are a few critical things that anyone who wants to 
filly build a working HJ РММ needs to know, some of which are probably 
obvious to the more experienced buiklers: 


1) The most critical element is the precise machining of the magnets. Joe Q. Public, 
with his diamond saw, cutting his own magnets by hand has little chance of succeeding. 
in shaping the magnets to the aerospace-critical specs that are the minimum necessary, 
much less duplicating that feat several times for cach necessary part. 


2) Alignment of the parts is highly important too. One slight misalignment and the 
motor will not run continuously. 


3) All magnets aren't the same. This application requires expensive, extremely high 
quality magnets. Howard, in order to get them cheaper, was buying them in $50К. 
lots from China, where high quality and a lower price can be had. 


Tako spoke with a gentleman named Gary Hanson who had been in touch with 
Howard years ago when Gary was trying to build Howard's motor. Howard toki him, 
as I think most researchers on this know now, that the motor *can* be build directly 
om the patent but that there needs to be 5 or 6 armtures and not just the one that is 
shown as an illustration in the patent. Just want to make sure any newbies understand 
this 


| hope some of this has helped clear up any misunderstandings for those of us 
interested in building а functional HJ РММ. My opinion i that, if you want to do it 
right, go to the horse's mouth (Howard) or else as close as you can possibly get 
(Tom). Hopefully, doing so will enable us to make this motor a realty. 


Regards, Karl 
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Tom Bearden: Chasing the Wild Dragon [Excerpts fom 
www.cheniere.org ] 


Howard Johnson i ako a respected colleague, whom I very much admire. (See 
Figure 23). Howard has continued to work quietly and patiently upon his patented 
permanent magnet motor, [note 31] including patenting various magnetic gates, etc. 
that are necessary to make such a motor work in a rotary configuration. [note 32] 
Howard employs a two-particle theory of magnetism: ie., each magnetic flux line is 
envisioned as having a particle traveling from the north pole to the south pole, and also 
а particle traveling from the south pole to the north pole. The particles are spinning; the 
forward-time particle spins in one direction, and the antiparticle spins in the other 
direction. Howard then slightly separates the two particle flows. [note 33] In other 
words, Johnson splits the бих lines themselves, into two different pieces. When so 
separated, the component lines are now curs, so their paths curve. The paths ofthe 
two "curl particles" are different; one curis in one direction and the other curs in the 
opposite direction. Further, a predominance of one form of curl particle gives a "time 
forward" aspect, while a predominance of the other form of cur particle gives a "tme- 
reversed" aspect. Johnson is thus able to employ a deeper kind of magnetism than the 
textbooks presently contain. He demonstrates that а "spin-allered" magnetic assembly 
exhibiting (to а compass or other such detector) a north polarity can attract another 
unaltered magnetic assembly exhibiting a north polarity. In short, he can make a north 
pole attract a north pole. We will give you farther insight into Johnson's two-particle 
theory in a future article. [note 34] We will aso explain how and why the physicists 
missed that antipartick in the magnetic field's flux ines, and thereby failed to advance 
the theory of magnetism to а deeper level. Make no mistake, one day when the new 
theory в done, Johnson may well be awarded a Nobel Prize for his epochal discovery 
ofa deeper structure of magnetism. 


Footnotes 


[32] I personally saw and closely examined one demonstration rotary Johnson 
permanent magnet motor some years ago, and toyed with й for about one hour. It 
‘would definitely self: rotate as long as you wished to permit й to tum. It was not a 
powerful device at all, but just a small laboratory "proof of principle" prototype. It had 
cost Johnson an enormous amount of ime, labor, and optimization to get the critical 
adjustment required of his two magnet assemblies. But the device had no power 
source other than the permanent magnet assemblies themselves. Johnson's nonlinear 
rotor and stator magnets interacted with each other in a manner to break local 
symmetry. So his machine was an open system and therefore a permissible overunity 
device; it was not a perpetuum mobil. 


[33] As Ihave pointed out repeatedly in the past, photons also carry time, not just 
energy. We have previously shown the process and the photon interaction mechanism 
that creates the flow of time itsel we will discuss this mechanism in the future. So 
when Johnson separates the particles and antiparticles, not only does he partially 
separate them according to spin, but he also aters the local character of time flow 
during which the resuling magnetic field forces must appear. In other words, he 
accomplishes a partial separation of ime-forward and time- reversed polar 
interactions. A south pole is just а time- reversed magnetic north pole, in the first 
place! So a north pole of a bar magnet that is slightly time reversed on one side will 
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partially act on that side just ike a south pole. On the other side it will continue to act 
like a normal north pole. By partially time-reversing (phase conjugating) one side of 
the north magnetic pole piece, Johnson makes that side look and act ike a south pok. 
that way Howard i able to create two north poles, one on a stator and the other ona 
rotor, and time-reverse part of one face of the stator’s north magnetic pole-pie 
Therefore when the proper sides of the stator and rotor north poles are facing, they 
attract each other, contrary to the conventional textbook. The two poles then repel 
each other normally as soon as the north rotor poles passes the north stator pol. 
Hence Johnson can make а surrounding north pole stator assembly "draw in" an 
approaching north pole rotor assembly, and then kick it on out the other side, because 
he has broken the local magnetic symmetry. In short, Johnson's magnetic gate сап 
provide a legitimate component of unidirectional magnetic thrust, which means that he 
can indeed make a rotary permanent motor. Simply put, this "partially separating the 
spin particles," and thereby partially phase conjugating one face ofa magnet, is what 
Johnson calls а "gate," and this is the patented secret by which his magnet assemblies 
can be made self powering. The entire process is stil very meticulous, and assembly 
and adjustments are extremely critical, With Johnson's blessings we hope to shed 
more light on this subject in coming articles. 


[34] Fora basie article on rotary permanent magnet motors, see Т.Е. Bearden, "On 
Rotary Permanent Magnet Motors and "Free! Energy," Raum & Zeit, 1(3): 43-53 
(Aug.-Sep. 1989), 
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mais Zapper кі 


www.PositiveOffset.com 
Electronic Kit & Parts for Educators, Researchers & Hobbyists 


30 kHz / 1 kHz Zapper Kit 
with Color Illustrated Instructions 
$50.00 Add to Cart 


Our Zapper Kit contains all the parts necessary to build either a 30,000 Hz 
or a 1,000 Hz Positive Offset Square Wave Frequency Generator Unit. This 
breadboard kit is based on Dr. Hulda Clark's zapper circuit design that was 
recently updated and published in 2003. Copper Pipes and 9 Volt Battery 
are not Included in kit. For copper pipes and individual electronic parts, 
click the links in the right column. 


PositiveOffset.com 


Hulda Clark Zapper Kit with Color Illustrated Instructions 
$50.00 Add to Cart. 


Zapper Kit includes: Breadboard, 555 CMOS Timer, (2) 1K Ohm resistors, 
4.7K Ohm resistor, 39K Ohm resistor, (2) 270K Ohm 


www.PositiveOffset.corn 


30 kHz/1 kHz Zapper Kit 
0047 uF Capsctore 
Tun Inductors 

IK Ohm Resistors 

2.2K Ohm Resistors 
Зэк Ohm Resistors 
LIK Ohm Resistors 
35K Ohm Resistors 
270K ohm Resistors 
555 CMOS Timer 

Pin Wire Wrap Socket 
3 Volt Battery Snap. 
Aligator Clip Converter 
Aligator Leads 
Aluminum Suae 
Banana ts Alligator Leads 
абв 

Color Coded Jump Wires 
Copper Pipes 

шапа Baits 
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Soching diode 11914 
Vides Instructons 
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aaa Zapper KI 
resistors, (2) .0047 uF Capacitors, Mini Red LED, (9) Color Coded Jump 
Wires, 9-Volt Battery Snap, (2) Alligator leads, and an On/Off Switch. All 
this comes in a sturdy little cardboard box you can use to house your 
finished circuit. The full-color instructions will help you bulld either a 
30,000 Hz or 1,000 Hz circuit. 


It's so easy to build. No soldering required! Watch the video instructions 
right here (36 minutes). 


* YouTube video instructions: 9 easy steps to build this circuit. 
* Build а zapper Frequently Asked Questions and Answers 
+ Already have electronic parts? Download PDF Instructions 


Remember the Hulda Clark Zapper has not been licensed as a medical 
device by the US FDA, Zapper Kit is sold as an educational tool only, no 
medical claims are intended by the sale of these electronic parts. Our 
Zapper Kit is a great project for a school science fair, or to learn the 
basics of building simple electronics. 


Please note that when ordering electronic parts and kits we can assume 
no liability on the customer's ability to use them. Safety, craftsmanship, 
experience, and ability are the user's responsibility. 


Electronic parts are small and fragile. We can not offer refunds or 
replacements on electronic parts. Buy electronic parts and kits only if you 
believe you can accomplish the work. If you experience difficulty with your 
build, or have little experience in electronics, please order replacement 
parts along with your kit. 


The 555 CMOS Timer is the most likely part to need replacement, so it may 
be smart to order extras when bullding a kit. 


The 555 CMOS Timer is vulnerable to static electricity. If you walk on а 
carpeted floor and the 555 receives a static shock it may burn out and 
need replacement. 


555 CMOS Timers are sold separately for those who want to have several 
at hand during a kit build, or to troubleshoot a circuit that is not working. 
If you are new to electronics, or just want to be cost effective, you may 
want to purchase extra 555 CMOS Timers when building your first kit. We 
can not offer refunds or replacements on electronic parts. 


View Shonnina Cart / Checkout 
wenposiiocfs com. 
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Zapper Kit 


Customer Service Information 


We accept all major credit cards via our secure shopping cart. We also 
accept checks and money orders through the mail. All packages are 
shipped United States Postal Service Priority Mail with Delivery 
Confirmation. If you have an existing order and would like to track your 
package's Delivery Confirmation, click: USPS Delivery Confirmation. If 
you have any other question or concern about your order, please send an 
email to Customer Service. 
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www.PositiveOffset.com 
Electronic Kit & Parts for Educators, Researchers & Hobbyists 


Hulda Clark Zapper Kit includes: Breadboard, 555 CMOS Timer, 7 resistors: (2) 1 Ohm, 2.2K 
Ohm, 4.7K Ohm, 29K, (2) 270K Ohm, (2) 0047 uF Capacitors, Red LED, (8) Color Jump Wires, (2) 


mum 


Alligator Leads, and Soldered Battery Snap/On-Off Switch. АП this comes in a sturdy little cardboard | Sain dete inoia 
box you can use to house your finished circuit, The full-color instructions will help you build eihera — : Alger lasts 
30,000 Hz or 1,000 Hz circuit. Kit does not include copper pipes. Click here to order copper pipes, 
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Hulda Clark Zapper Kit with Color Illustrated Instructions 
Order Zapper Kit 


If you are new to building electronics, you may also want to watch the instruction video. The 'Bulld A 
Zapper Video! shows how to build this Clark Zapper breadboard kit. Watch the video below. (Note 
There are minor updates to the "Build Your Own Zapper” Kit. We have adjusted the jump wires for a 
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better fit. We have also pre-soldered the 9-volt battery snap to the on/off switch. These updates are 
mot shown in this video, but are clearly described in the kit instructions.) 


тез so easy to build. No soldering required! Watch the video instructions right here (36 minutes). 


More Video Instructions. 


+ Build a Zapper, Plate Zapper, Food Zappicator, and Toothbrush Zappicator 
1 Zapper Kit Frequenti Asked Questions and Answers 


+ Already have electronic parts? Download PDF Instructions. 


The Hulda Clark Zapper has not been licensed as а medical device by the US FDA. Zapper Kit is sold 
as an educational toc only, по medical daims are intended by the sale of these electronic parts. Our 
Zapper Kit is a great project for a school science fir, ог to learn the basics of building simple 
electronics. 


Please note that when ordering electronic parts and kits we can assume no liability on the customer's 
ability to use them. Safety, craftsmanship, experience, and ability are the users responsibility. 


Electronic parts are small and fragile. We can not offer refunds or replacements on electronic parts 
Buy electronic parts and kits only if you believe you can accomplish the work. 


The 555 CMOS Timer is the most likely part to need replacement, so it may be smart to order extras 
when building a kt. 


The 555 CMOS Timer is vulnerable to static electricity. If you walk on a carpeted floor and the 555 
receives a static shock it may burn out and need replacement. IF you ever touch the 9 volt battery 
backwards to the battery snap, it may burn out the 555. You may want to protect your 555 by adding 
а 18914 Switching Diode to your kit (diode sold separately). 


555 CMOS Timers are sold separately for those who want to have several at hand during a kit build, 
or to troubleshoot a circuit that is not working. If you are new to electronics, or just want to be cost 
effective, you may want to purchase extra 555 CMOS Timers when building your first kit. We can not 
offer refunds or replacements on electronic parts. 


View Shopping Cart / Checkout 
Customer Service Information. 


We accept all major credit cards via our secure shopping cart. We also accept checks and money 
orders through the mail. All packages are shipped United States Postal Service Priority Mall with 
Delivery Confirmation. If you have an existing order and would like to track your package's Delivery 
Confirmation, click: USPS Delivery Confirmation. If you have any other question or concern about 
Your order, please send an email to Customer Service. 
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mais Howto build a Hulda Clark zapper, NEN 2003 updated circuit 


Order A Hulda Clark Zapper - Order Dı Books - Order Electrical Supplies 


Welcome to the Zapper Lab. Here we have the step-by-step instructions for building your 
very own Hulda Clark Zapper, reprinted with permission from the books by Dr. Hulda Clark. 
Dr. Clark has improved her original zapper circuit and published this update in 2003. 
Knowing her readers have varying experience with building electronics, this recent update 
released several different sets of instructions on how to build a zapper, depending on 
one's electronic expertise 


* The original published Zapper instructions require soldering or twisting the parts 
together. It is best when soldered, which does require some special tools and skill. 
These instructions are found reprinted below from Dr. Clarks 2003 update. 

* А newer, easier to build design employs the use of an electronic breadboard. A 
breadboard does not require soldering, as one can push the electronic components 
into place onto the breadboard to easily build a circuit. Dr. Clark published designs 
for the 30 kHz Zapper, and the 1000 Hz Zappicator to be built on a breadboard. 
The instructions for building both breadboard zapper circuits are at ClarkZapper.net 
along with a nifty on-line video to help guide you through the process. 

* And last, for advanced electricians, Dr. Hulda Clark published a schematic for 
building the updated Zapper (see photo below). 


1f you do not know anyone who could put one together for you, you can order a pre-built 
Zapper at the web site, www.ClarkZapper.com. Remember, the Hulda Clark Zapper is not 
a licensed medical device. It has not been tested by the FDA or AMA for use on humans 
or animals. The Clark Zapper can be sold and used only as an experimental device, and no 
claim can be made as to a diagnosis, cure or treatment for any medical condition or 
disease. Dr. Clark's book states to not experiment with a zapper if you are either 
pregnant or wearing an electronic pacemaker. Please be sure to read one of Dr. Clark’ 
books before using a Hulda Clark Zapper. 


Order A Hulda Clark Zapper - Order Dr. Clark's Books - Order Electrical Supplies 


How To Build A Hulda Clark Zapper 


click here to print the 2003 schematic for bui 


weneapgariabcom. w 


Howto build a Hulda Clakzagper, NEN 2009 updated circuit 


Order A Hulda Clark Zapper 


Instructions for building your very own zapper can be found reprinted 
below from the books by Dr. Hulda Clark. You can get all the parts you 
need at online electrical supply stores such as: PositiveOffset.com. If 
you would rather order a pre-built zapper, just click: Clark Zapper. 


Dr. Clark has released new devices called the Food Zappicator and the 
Toothbrush Zappicator. For the instructions on how to build this new 
type of zapper, visit: FoodZappicator.com and ToothZappicator.com 


NEW! Build A Hulda Clark Zapper Video Instructions 


Nine short videos that take you step-by-step through the process of bullding a Hulda Clark Zapper. 


How To Build A Hulda Clark Zapper 
The Cure For All Cancers © Copyright 1993 by Hulda Regehr Clark, Ph.D., N.D. 
Zapper instructions have been updated for 2003 by Dr. Hulda Clark 


Hints for absolute novices: Don't let unusual vocabulary deter you. A 
"lead" is just a piece of wire used to make connections. When you 
remove a component from its package, label it with a piece of tape. A 
serrated kitchen knife works best, as does a large safety pin. Practice 
using the micro clips. If the metal ends are L-shaped bend them into a 
U with the long-nose pliers so they grab better. Chips and chip holders 
(wire wrap sockets) are very fragile. It is wise to purchase an extra one 
of each in case you break the connections. The "555" timer is a widely 
used component; if you can't locate this one, try another electronics 
shop. 


The Shoebox Way 
This circuit has been improved since the one given in earlier books. A 


resistor has been added that gives every pulse an added Positive Offset 
of 1/4 volt. You no longer need to operate your zapper so daringly close 
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to a Negative voltage. 


Get from Radio Shack, (serial number incl 


luded to make it easy). 


Order these parts from their web site at: www.RadioShack.com. If апу electrical 


parts are unavailable at Radio Shack, vi 
these items, such as: www.PositiveOffset.com 


another on- 


е electrical supplier of 
to buy your electrical parts. 


Parts List for the 30,000 Hz Zapper Circuit 


Radio Shack Catalog Number 


[Use Shoebox or Buy a Plastic Project Вох 


[270-1809 


9 volt battery 


[9 volt battery snap connector 


[270-324 (set of 5 you need 1) 


on-off toggle switch 


[275-6240 micro mini toggle switch| 


Shack 275-612 


IF not available, choose any toggle switch with holes in the contact points or Radio 


1 K Ohm resistor, brown-black-red-gold 


[271-312 (500 piece assortment) 
use 2 


[3.9 к Ohm resistor, orange-white-red-gold 


Use 2 from 500 piece assortment 


[39 к Ohm resistor, orange-white-orange-gold 


From 500 piece assortment. 


llow-current red LED 


[276-044 


0047 uF capacitor 


[272-130 (set of 2, you need 1) 


O1 uF capacitor 


[272-131 (set of 2, you need 1) 


|555 CMOS timer chip (TLC 555) 


[276-1718 (you may wish to buy a 
spare) 


[B pin wire- wrapping socket for the chip 


[900-7242 


If only 16 pin sockets are available, cut one in half OR 


available at many other electrical supply stores such а: 


leave half empty. Editor's Note: 


[These parts have been discontinued at most Radio Shacks. 8 pin wire wrap sockets are 


5: www.PositiveOffset.com 


short (12") alligator clip leads 


[any electronics shop, get 10 


If not available, use 14" length from Radio Shack, 278-1156 


Micro clip jumper wires 


[278-017 (you need 2 packages of 
2) 


if not available, use mini-clip jumper wires 278-016 


[2 bolts, about 1/8" diameter, 2" long, with 4 nuts and 
4 washers. 


hardware store 


hardware store 


2 copper pipes, 3/4" diameter, 4" long 


[Sharp knife, pin, long-nose pliers, tape, 4 twist ties or 


rubber bands. 


Editor's Note: 


The 8 pin wire-wrapping socket has been discontinued at many Radio 


Shacks and readers have asked what to do. 


We know a great electrical 


supply store where 8 pin wire wrap sockets are available, as well as 
easy-to-build science kits for making a 30,000 Hz Frequency Generator 
with all the parts listed above in one simple package. 


A Hulda Clark zapper is basically just a comi 
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set at 30,000 Hz, with a 100% positive offset square wave. The cost for 
the electrical parts to build one is about $30-$40 for them all. Visit the 
electrical suppliers at PositiveOffset.com for all your electrical needs. 
They have everything you'd need to build a basic 30,000 Hz Positive 
Offset Square Wave Frequency Generator, and their kit is much easier 
to build than the instructions given below, because it uses a breadboard 
so there is no need to twist or solder wires, you simply push the 
electrical parts into place on the breadboard. -editor. 


Assembling The Zapper 


If you have tools such as a drill, needle nose pliers, and small drill bits, 
buy one of the plastic project boxes on the list, otherwise build your 
zapper in a shoe box, or a box half the size of a shoe box. 


1. You will be using the lid of the shoe box or plastic lid of the project 
box to mount the components. Save the box to enclose the finished 
project. 


2. Pierce two holes near the ends of the lid. Enlarge the holes with a 
pen or pencil until the bolts would fit through. Mount the bolts on the 
outside about half way through the holes so there is a washer and nut 
holding it in place on both sides. Tighten. Label one hole "grounding 
bolt" on the inside and outside. 


3. Mount the 555 chip in the wire wrap socket. Find the "top end" of the 
chip by searching the outside surface carefully for a cookie-shaped bite 
or hole taken out of it. Align the chip with the socket and very gently 
squeeze the pins of the chip into the socket until they click in place. 


4. Make 8 pinholes to fit the wire wrap socket. Enlarge them slightly 
with a sharp pencil. Mount it on the outside. Write in the numbers of 
the pins (connections) on both the outside and inside, starting with 
number one to the left of the "cookie bite" as seen from outside. After 
number 4, cross over to number 5 and continue. Number 8 will be across 
from number 1. The pins are numbered like this: 


یر یم س کڪ 
л o x0‏ 


5. Pierce two holes Уз inch apart very near to pins 5,6,7, and 8. They 
should be less than 1/8 inch away. (Or, one end of each component can 
share a hole with the 555 chip.) Mount the .01 uF capacitor near pin 5 
on the outside. On the inside connect pin 5 to one end of this capacitor 
by simply twisting them together. Loop the capacitor wire around the 
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pin first; then twist with the long-nose pliers until you have made a 
tight connection. Bend the other wire from the capacitor flat against the 
inside of the shoe box lid. Label it .01 on the outside and inside. Mount 
the .0047 uF capacitor near pin 6. On the inside twist the capacitor wire 
around the pin. Flatten the wire from the other end and label it .0047. 
Mount the 3.9 K Ohm resistor near pin 7, connecting it on the inside to 
the pin. Flatten the wire on the other end and label it 3.9. Mount the 1 
K Ohm resistor and connect it similarly to pin 8 and label it 1K. 


6. Pierce two holes 7 inch apart next to pin 3 (again, you can share the 
hole for pin 3 if you wish), in the direction of the bolt. Mount the other 
1 K Ohm resistor and label inside and outside. Twist the connections 
together and flatten the remaining wire. This resistor protects the 
circuit if you should accidentally short the terminals. Mount the 3.9 K 
Ohm resistor downward. One end can go in the same hole as the 1K 
resistor near pin 3. Twist that end around pin 3 which already has the 
1K resistor attached to it. Flatten the far end. Label. 


7. Next to the 3.9 K Ohm resistor pierce two holes % inch apart for the 
LED. Notice that the LED has a positive and a negative connection. The 
longer wire is the positive (anode). Mount the LED on the outside and 
bend back the wires, labeling them + and - on the inside. 


8. Near the top pierce a hole for the toggle switch. Enlarge it until the 
shaft fits through from the inside. Remove nut and washer from switch 
before mounting. You may need to trim away some paper with a 

serrated knife before replacing washer and nut on the outside. Tighten. 


9. Next to the switch pierce two holes for the wires from the battery 
holder and poke them through. Do not attach the battery yet. 


10. An inch away from the switch pierce two holes 1/4 inch apart. Mount 
the 39 K Ohm resistor on the outside and label it inside and outside as 
"39 K, Positive offset." Flatten the wires on the inside. 


Bos? Switch® * Ва! 
ОЕЕ® О 
Bolt ps Grounding Bolt 
өзә 
е ecce e 
зек B ecore 


ZapperLab.com 
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Now To Connect Everything 


1. Twist free ends of the two capacitors .01 and .0047 together. 
Connect this to the Grounding Bolt using an alligator clip. 


2. Bend the top ends of pin 2 and pin 6 (which already has a 
connection) inward towards each other in an L shape. Catch them both 
with an alligator clip and attach the other end of the alligator clip to the 
free end of the 3.9 K Ohm resistor by pin 7. 


3. Using an alligator clip connect pin 7 to the free end of the 1 K Ohm 
resistor attached to pin 8. 


4. Using three micro clips connect pin 8 to one end of the switch, pin 4 
to the same end of the switch, and one end of the offset resistor to the 
same end of the switch. (Put one hook inside the hole and the other 
hooks around the whole connection. Check to make sure they are 
securely connected.) Connect the free end of the offset resistor to the 
bolt using an alligator clip. 


5. Use an alligator clip to connect the free end of the 1 K Ohm resistor 
(by pin 3) to the bolt. It is the output resistor. 


6. Twist the free end of the 3.9 K Ohm resistor by pin 3 around the plus 
end of the LED. Connect the minus end of the LED to the grounding bolt 
using an alligator clip. 


7. Connect pin number 1 on the chip to the grounding bolt with an 
alligator clip. 


8. Attach an alligator clip to the outside of one of the bolts. Attach the 
other end to a handhold (copper pipe). Do the same for the other bolt 
and handhold. 


9. Connect the minus end of the battery snap connector (black wire) to 
the grounding bolt with an alligator clip. 


10. Connect the plus end of the battery snap connector (red wire) to the 
free end of the switch using a micro clip lead. Attach the battery very 
carefully. Before attaching the battery to its snap connector, cover one 
terminal with tape. After snapping in one terminal, remove the tape to 
attach the other terminal. This is to prevent accidental touching of 
terminals in a backwards direction. If the LED lights up you know the 
switch is ON. If it does not, flip the switch and see if the LED lights. 
Label the switch clearly. If you cannot get the LED to light in either 
switch position, double-check all of your connections, and make sure 
you have a fresh battery. Even if it does light up, check every 
connection again. 


11. Finally tie up the bunches of wire with twist-ties or rubber bands 
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and replace the lid on the box. Slip a couple of rubber bands around the 
box to keep it securely shut. For safer storage, place it inside a larger 
box. 


Note: Having gained this much experience, you may prefer to build your 
next zapper on a piece of cardboard folded and able to fit inside a 
shoebox or plastic electronic project box for more protection. 


* Optional: measure the frequency of your zapper by connecting an 
oscilloscope or frequency counter to the handholds. Any electronics 
shop can do this. It should read between 20 and 40 kHz. The shop 
can also read the voltage (peak to peak) and the amount of 
Positive offset (on the .5 volt-per-division scale). The voltage 
output should be about 8 volts. 


* Note: a voltage meter will only read 4 to 5 volts because it 
displays an average voltage. 


Using The Zapper 


1. Wrap handholds in one layer of wet paper towel before using. More 
Will reduce the current. Grasp securely and turn the switch on to zap. 
Keep a bottle of water handy to keep them wet. 


2. Zap for seven minutes, let go of the handholds, tum off the zapper, 
and rest for 20 minutes. Then seven minutes on, 20 minutes rest, and a 
final seven minutes on. This is the routine for regular zapping. 


Tell us about your zapper experience at the zapper message board. 
To Visit The Zapper Museum - Click Here! 
Order A Hulda Clark Zapper - Click Here! 
See The ‘Build A Zapper' Video - Click Here! 
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Learn about Dr Clark's latest zapping technique called: Plate Zapping 


Learn about Dr Clark's latest inventions: 
The Food Zappicator and The Toothbrush Zappicator 


Order Electronic Parts at RadioShack.com and Frequency Generator Kits at PositiveOffset.com 


All information is for educational purposes only. These statements have not been evaluated by the FDA. 
Not intended to diagnose, treat, prevent, mitigate or cure disease. Visit мим Hulda Clark ,com for more 
information on Dr. Clark's Syncrometer™ Science, and the Zapper. Legal Disclaimer privacy Poll 


www.HuldaClark.com 
The Cure For All Cancers € Copyright 1993 by Hulda Regehr Clark, Ph.D., N.D. 
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KEELYNET 
Zapper Schematics 
No claims are made by KeelyNet for any of these plans 
They are provided for informational purposes only! 
KeelyNet 01/10/02 


Simple Zapper Schematic 
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‘The Research of Dr. Hulda Regehr Clark, Ph. D., N.D. 


1 have recently (9/15/2000) come across the research of Dr. Hulda Regehr Clark, 
Ph. D., N.D. In her books, she states that many diseases, among which are cancer 
and HIV/AIDS, can be cured by the use of, among other things, certain herbs and а 
frequency generator called а "Zapper" that was invented by her and her son. 


Speaking of mothers :), my mother, 62, had fatigue and arthritic symptoms in her 
hands before I found out about and told her about Dr. Hulda Clark. She is a 
seamstress, so the arthritic symptoms hindered her work. After doing the Parasite 
Cleanses and using the Zapper, she doesn't have to take naps like before and her 
hands are flexible again. She has done the complete Parasite Cleanse only twice 
but she Zaps practically every day. 
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Simple Zapper Information 


Schematic updated on 12/21/2001 
Simple Zapper Information text updated on 12/21/2001. 


1 forgot to mention that the Simple Zapper that I'm using has a 1 Megohm 
potentiometer instead of the 2.2k ohm resistor in order to vary the output 
frequency. If you use a potentiometer with the circuit put it in series with the 2.2k 
ohm resistor because the chip gets hot when there is too little resistance. 


The duty-cycle is pretty consistent with a range of 51% to 57%. With the 
oscilloscope's frequency analyzer in storage mode, I hold the Zapper probes and 
put the oscilloscope probes somewhere on my body and then I vary the frequency 
of the Zapper using the 1 Megohm potentiometer. 


When testing my body on a spectrum analyzer while using the Simple Zapper with 
an output of around 5 Volts (tested on a DC voltmeter), I noticed that the 
frequencies around 4,000 hz to around 18,000 hz had larger peaks telling me that 
my body at the time was more conductive (less reactive?) and/or less resistive to 
frequencies in this range at the given voltage. 


With my body being more conductive (less reactive?) at these frequencies, 1 
believe that there is a better dispersal of the Simple Zapper's output within п 
body. I did this recent test with one Zapper probe in each hand (as opposed to both 
in one hand) and the oscilloscope probes (RCA to 1/4" phone plug adaptor) in my 

mouth near my wisdom teeth with my lips around the RCA ground (like a lollipop). 


The oscilloscope's frequency analyzer was in storage mode. With the Simple. 
Zapper circuit on this page, change the 2.2k ohm resistor to 4.3k ohm if you want a 
J00 hz frequency. I have recently built a couple of Zappers with optimized 
output frequencies of around 11,000 hz. I haven't tested anyone using the Simple 
Zapper other than myself, so there is the possibility that your body's response may 
differ. 


For more information, check out my Simple Zapper webpage at: 


www.members.aol.conv/mas 191 L/index.html 
or for really interesting free circuit schematics: 
anww.members.tripod.com/-mas 191 1/zappers20011221 tripod. html 


You can write the Author of Simple Zapper 


you have comments or questions. 
до 


The following document, written by Luke Parrish, provides instructions on building 
an astable multivibrator in DC pulse mode, identical in output to the Zapper, 
described in The Cure For All Diseases by Dr. Hulda Clark. 
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Plans For Zapper 


This page tells how to make a Hulda Clark-style "Parasite Zapper”. It's a simpler 
and more efficient version, but works just as well. We make no theraputic claims 
for this device. It is for experimental purposes only. We provide a ready made 
version for those who prefer not to spend so much time building it. 


Materials 


- A CD4069 hex inverter (Radio Shack link} 
- 1 IM resistor, 1 10k resistor, and 1 1k resistor (Radio Shack link) 
Resistor color code] 

- 1 1000 pF capacitor (Radio Shack link) 


NOTE: The size of the resistors and capacitors can vary, because they 
determine the frequency of the zapper, which doesn't really matter 
much according to Hulda Clark. 


The following parts may be substituted according to preference, though 
something similar will be needed: 

= Solderiess breadboard (Radio Shack link) 

= 9-volt battery 

= 4 alligator clip-leads sets Radio Shack link 

- 2 copper pipes (hand-holds) 


Instructions 


Plug the components into the solderless breadboard according to the 
following schematic. Make sure none of the wires touch each other. To 
hook up the power, attach an alligator clip-lead to each side of the 
capacitor that stretches from hot to ground. Clip the one that goes to 
hot to the positive terminal on the battery and the one that goes to. 
ground to the negative terminal. The two hand-holds are attached with 
the other two clip-leads. (One goes to ground, the other to the end of a 
resistor that goes to pin 12.) 


Schematic 


Sbamdemtrcantyoplael 512-2001 
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Copper electrodes 


The above instructions are not the only way to do it. You can, for example, solder 
all the components directly to a 14-pin socket, like we do in our ready made 
version. This is a lot more trouble and more time-consuming for most people, which 
is why we recommend a breadboard. The resistors and capacitor don't all have to 
be the exact sizes mentioned here to make a working Zapper. However, any 
variation in capacitance or resistivity will change the frequency. (There are certain 
limits on how high of frequencies the chip can handle, so don't stray too far from 
the specified values.) If you have an oscilliscope, that's handy to check if it's 
working. 


у made Zappers 
س‎  ————— 
Free plans from Zapperlab.com 
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Here we have the easy step-by-step instructions for building your very own Hulda 
Clark Zapper reprinted with permission from her books (provided below). For 
advanced electricians there is a schematic for building a Hulda Clark Zapper as 
well. If you do not know anyone that could put one together for you, you can now 
order the zapper Hulda Clark uses as described in "The Cure For All Cancers" 
and "The Cure For All Diseases" at: ww.SyncroZap.com. The Dr. Clark Zapper 
can be sold only as an experimental device, and no claim can be made by us legally 
as to a diagnosis, cure or treatment for any medical condition or disease. 


Build A Dr. Clark Zapper 


Order A Dr. Clark Zapper 


Instructions for building your very own zapper can be found 
reprinted below from the books by Dr. Hulda Clark. If you would 
rather order a pre-built zapper, just click here. 
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How To Build A Zapper from The Cure For All Cancers: 
The Cure For All Cancers © Copyright 1993 by Hulda Regehr Clark, Ph.D., N.D. 


Get from Radio Shack, (serial number included to make it 
Order these parts! from their web site at: 
www.RadioShack.com 

__ Black plastic Project Box Radio Shack # 270-1809 

___ 9 volt battery 

— 9 volt battery clips: Radio Shack # 270-325 

— On off switch: Radio Shack # 275-624A 

— 1K Ohm resistor: RS# 271-1321 

— 3.9K Ohm resistor: RS# 271-1123 

— low current red LED: RS# 276-044 

— -0047 uF capacitor: RS# 272-130 

— -01 uF capacitor: RS# 272-1065 

_ 555 CMOS timer chip: RS# 276-1723 

— 8 pin wire wrapping socket for CMOS chip: RS# 276-1988 

— two packs of Microclip test jumpers: RS# 278-017 

— one pack of 14" alligator clip leads RS# 278-1156C 


Get from any Hardware Store: 
2 Bolts 1/8" diameter, 2" long with 4 nuts and washers. 


2 pieces of 34" copper pipe, cut to 4 inches long each. 


Editor's Note: 


The 8 pin wire-wrapping socket has been discontinued at many 
Radio Shacks and readers have asked what to do. Some say it is 
still available on their website at www.RadioShack.com, if not: 


There are a couple options. One can still get the 16 pin wire- 
—— im 
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wrapping socket. Pull out the bottom grouping of 8 pins, and you 
now have an 8 pin socket. Just make sure when you plug the 555 
Timer into it, you line it up with the remaining 8 pins. Very 
simple. 


There is also a Low Profile 8 pin socket. The pins are so small 
one must solder to them. 


The wire-wrap socket has long pins for easy twisting onto other 
wires. The low profile is for those that solder electronics. 


If you are soldering your zapper together get the low profile 8 pin 
socket. Since the socket is just a saddle for the 555 Timer, it is 
not a vital part of the circuit. It's just a way to put long or short 
pins on the 555 Timer for easy twisting. If you cannot find one at 
your local Radio Shack, simply get the 16 pin wire-wrap socket, 
and pull out 8 pins. -editor. 


Assembling The Zapper 


1f you have tools such as a drill, needle nose pliers, and small 
drill bits, buy one of the plastic project boxes on the list, 
otherwise build your zapper in a shoe box, or a box half the size 
of a shoe box. 


1. You will be using the lid of the shoe box or plastic lid of the 
project box to mount the components. Save the box to enclose 
the finished project. 


2. Pierce two holes near the ends of the lid. Enlarge the holes 
with a pen or pencil until the bolts would fit through. Mount the 
bolts on the outside about half way through the holes so there is 
a washer and nut holding it in place on both sides. Tighten. Label 
one hole "grounding bolt" on the inside and outside. 


3. Mount the 555 chip in the wire wrap socket. Find the "top 
end" of the chip by searching the outside surface carefully for a 
cookie-shaped bite or hole taken out of it. Align the chip with the 
socket and very gently squeeze the pins of the chip into the 
socket until they click in place. 


4. Make 8 pinholes to fit the wire wrap socket. Enlarge them 
slightly with a sharp pencil. Mount it on the outside. Write in the 
numbers of the pins (connections) on both the outside and inside, 
starting with number one to the left of the "cookie bite" as seen 
from outside. After number 4, cross over to number 5 and 
continue. Number 8 will be across from number 1. The pins are 
numbered like this: 
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5. Pierce two holes Уз inch apart very near to pins 5,6,7, and 8. 
They should be less than 1/8 inch away. (Or, one end of each 
component can share a hole with the 555 chip.) Mount the .01 uF 
capacitor near pin 5 on the outside. On the inside connect pin 5 to 
one end of this capacitor by simply twisting them together. Loop 
the capacitor wire around the pin first; then twist with the long- 
nose pliers until you have made a tight connection. Bend the 
other wire from the capacitor flat against the inside of the shoe 
box lid. Label it .01 on the outside and inside. Mount the .0047 uF 
capacitor near pin 6. On the inside twist the capacitor wire around 
the pin. Flatten the wire from the other end and label it .0047. 
Mount the 3.9 K Ohm resistor near pin 7, connecting it on the 
inside to the pin. Flatten the wire on the other end and label it 
3.9. Mount the 1 K Ohm resistor and connect it similarly to pin 8 
and label it 1K. 


6. Pierce two holes № inch apart next to pin 3 (again, you can 
share the hole for pin 3 if you wish), in the direction of the bolt. 
Mount the other 1 K Ohm resistor and label inside and outside. 
Twist the connections together and flatten the remaining wire. 
This resistor protects the circuit if you should accidentally short 
the terminals. Mount the 3.9 K Ohm resistor downward. One end 
can go in the same hole as the 1K resistor near pin 3. Twist that 
end around pin 3 which already has the 1K resistor attached to it. 
Flatten the far end. Label. 


7. Next to the 3.9 К Ohm resistor pierce two holes %4 inch apart 
for the LED. Notice that the LED has a positive and a negative 
connection. The longer wire is the positive (anode). Mount the 
LED on the outside and bend back the wires, labeling them + and 
- on the inside. 


8. Near the top pierce a hole for the toggle switch. Enlarge it 
until the shaft fits through from the inside. Remove nut and 
washer from switch before mounting. You may need to trim away 
some paper with a serrated knife before replacing washer and nut 
on the outside. Tighten. 


9. Next to the switch pierce two holes for the wires from the 
battery holder and poke them through. Attach the battery and 
tape it to the outside. 


Now To Connect Everything 


‘Twist free ends of the two capacitors .01 and .0047 together. 
Connect to Grounding Bolt using an alligator clip. 


Bend pin 2 and pin 6 together inward, using an alligator clip, catch 
them and connect to free end of 3.9K Ohm (by pin 7). 
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Alligator clip Pin 7 to free end 1K Ohm (near pin 8) 


Using two microclips Pin 8 and pin 4 to one end of switch (use 
hole to attach both microclips). 


Free end of 1K Ohm (by pin 3) to the Bolt using an alligator clip. 


Alligator clip the free end of 3.9K Ohm (by pin 3) to plus end 
(long) of LED. 


Minus end (short) of LED to Grounding Bolt with an alligator clip. 
Alligator clip pin 1 to the Grounding Bolt. 

Alligator clip Black battery wire to Grounding Bolt. 

Micro clip the Red battery wire to free end of switch. 


Hook up the battery, and the light should turn on, click the switch 
if it does not, check connections if LED does not light up. 


Build A 
CLARK ZAPPER! 


Dr. Clark's NEW 
Breadboard Design 


- NO 
- SOLDERING! 


^ Just Push 
into the Grid. 


Kits & Parts: 
Attach a long lead wire to the grounding bolt & bolt, and then to 


the copper handles. Wrap handles in paper towel, clip with lead 
wire, wet handle when you are ready to zap.) 


How To Zap 

Wrap handles in wet paper towel, or wet cotton sleeves, and hold 
in each hand. If you have wrist cuffs, run them under water to 
wet them, attach to each wrist. 

Attach handles or wrist cuffs to zapper. 

Turn zapper on, zapping for 7 minutes. 

At end of 7 minute zapping rest 20 minutes. 


Do this a minimum of three 7 minute zapping sessions, with a 20 


wenclechnetcomticlgyzacper him 


ano 


Zapper Schematics Keel оло? 
minute break in between each session. Some people zap five 


times in extreme cases. 
Order A Dr. Hulda Clark Zapper - Click Hei 
Learn about Dr Clark's latest zapping technique at: www.PlateZapping.com 


All information is for educational purposes only. These statements have not been evaluated by 
the FDA. Not intended to diagnose, treat, prevent, mitigate or cure disease, 


н! 
This Circuit designed by Geoff Clark and approved by Dr. Hulda 
Clark 


SOTA Instruments Inc. presents... 
"The Zapper" as per Dr. Hulda Clark, Ph.D., N.D. 


Е] 


Low Battery Warning ~30KHZ Square Wave Ouiput, Output LED 
“72Volts DC 50% Duty Cycle, Positive Offset 


Certified and Approved by Dr. Clark's son Geoff Clark. 
Designed & Drawn by Russell J. Torlage, CTech, President, SOTA Instruments Ine. 


Model: ZHC3 Rev 4.0 
Rene QR MU © жаен 
(пот nto be ue or commerce оттан apres eit ретініот d SOTA heures ) 


ннн 
If you found this file useful or interesting, 
please consider a donation or a purchase to 
help keep KeelyNet online and providing 
free information. Even a dollar will help. Em 
Others sell it, we prefer to share it, thanks! 
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100k ohm 1/2 watt Linear taper pot STEREO PHONE JACK 


T 


NOTE 
BLACK SPOTS 
‘ON ZENER 
DIODES FACE 
AWAY FROM 
EACHOTHER, 


electrodes plug into jack 


TREK REE OM OO 


you can buy this 
small bread board 
оп ebay, or at 
radioshack also 
buy a kit of wire 
spacers. Spacers 
are small colored 
length of pre cut 
pre stripped wire 
used for connect- 
ing componets on 
a bradboard. 
NOTE 
the colors of the 
resistors, and the 
lock of other 
componets may 
vary with what ls 
shown here. The 
values of the 
componets are 
imprtant. 


(3) 9 vek batteries in 


COMPONENT DESCRIPTIONS, SOURCES, AND CURRENT PRICES 


vision November 24, 1996. Copyright (c) 1991/1999 Robert C. Beck, D.Sc. 


Noto: These data are for theoretical, informational and instructional purposes only and are not to be construed as 


medical advice. Consult with your icensed medical practitioner. Hundreds have been built successfully if duplicated 
exacly as shown. 
$199 | Ensure the IC chip U 1 
изв CMOS Operatonai Apr (OPAMP) cip (generic) и pou HE 
Bar] The location of Fin #1 ie 
запора wat 5 rotor dp m Palanan 
150 oben wat msi «н mon 
100k ohm làn isto pm mu [^ 
Mig near taper pot, 1/2 watt Cattronies Р-68 RS E 
m: emt- = [= 
ERO от 14 wat S% resistor E wo 
И ^ о [= NOTE 
= RESISTOR 
22 nF 35V (ripe lect capt a 
и їй COLORS NOT 
18 Vot Zenerdodes (NTESCOTA) ee meos [zt TO SPEC. 
Bub, SV0OTSA трет » | CHECK 
зо LED Red Green ] пети? up) |5179 RESISTOR 
за COLOR VALUES 
nmm——— Jack) nerma | 
Jack for sîver wire leads (25mm or 332° mono-phone jack) са 274.202 981.58 |2 = 
э 
элне 9V bates, pe 1604 вс m 
= E electrodes: 
Зх 9V battery snaps {clip-on connectors) RSE 270-325 pkg- виз |12 3/32х1 
um stainless steel cotter 
Mee ele pins -hardware store- 
perm zJ Snap pins in half across. 
the curve. and wrap the 
Lead wire wih 3.5m plug. 6 R, Mouser or Calrad Electonics 8а ox headphone wires com- 
ming from the mono 
Electrodes, strech elastic, Velero, colon fane, itor cis, ee С around the curve 
| Же 
ИРИ sau | of each half of the pin. 
) then hou glue into 


All components listed above check your local electronics store. 


place, 


12/28/2009 Steven Gibbs -- Hyper Dimensional Reso. 


"UPS iG PLATE 


X у 


htip:/fmwwzamazon.com/exec/obidos/ASIN/0759677077/hdruserfansof-20 


Patricia Ress wrote a book about inventor Steven Gibbs called. 
"DANGEROUS INFORMATION THE FURTHER TIME-TRAVEL 
EXPERIMENTS/STUDIES 

OF STEVEN L. GIBBS" 


Her first book about Steven Gibbs HDR was -- Stranger Than Fiction: The True Time 
Travel Adventures of Steven L. Gibbs — The Rainman of Time Travel 


Patricia Ress explains in her latest book how Steven L. Gibbs invented the Hyper Dimensional 
Resonator - HDR a time machine, using knowledge given to him by two time travellers, 


http:/hvww.fluxcap.comHDR Caduceus CoiLhtm 
Main components of Tensor Coil AKA Caduceus Coil 

А copper wire with а biflar winding that has the opposing magnetic fiekls cancel each other. 
Take а enamel copper wire and nick the middle then twist the wire into а double helix. 
Now curl the wire into а spiral This will generate scalar waves when there is а current 


Why does the Caduceus Coil Work? 


Tt i believed that scalar waves have strange effects including the distortion of temporal feld. 


sus coil buit by Steven Gibbs should have the ability to generate an 
electromagnetic field that disrupts time waves and alters the fow of chronoton particles. My 
experiment with a watch subjected to the "gibbs eflct" establishes that something is causing a 
disruption in the normal flow of time 


rextesearch.com/gibbstime/gibbs htm за 


Witness 


миа и 
- 


[Plugs] 


Right: Popular radio talk show host Art Bell 
holds up an alleged time travel device built 
by Steven Gibbs. Gibbs appeared on Art 
Bell’s show Coast to Coast on January 13, 
1997. Gibbs claimed on the show that he was 
a time traveler who had been to the future 
using his device which he calls a Hyper 
Dimensional Resonator. Below: A schematic 
diagram drawn by Gibbs of his Hyper 
Dimensional Resonator taken from the Art 
Bell Web Page (artbell.com). Steve Gibbs can 
be contacted RR #1, Box 79, Clearwater, 
Nebraska 68726 USA. 


EE  J 


J THE HYPER DIMENSIONAL RESONATOR 


APPEARANCE WA 


Time Coils 


C — ÍÀ — 


Start, Launch and Expand Your Business 
> With Unsecured Funding. No Tax Returns 


HDR Caduceus Coil 


Main components of Tensor Coil AKA Caduceus Coil 
А copper wire with a bifilar winding that has the opposing magnetic fields cancel each other. 
Take a enamel copper wire and nick the middle then twist the wire into a double helix. 


Now curl the wire into a spiral. This will generate scalar waves when there is a current, 


Why does the Caduceus Coil Work? 


Itis believed that scalar waves have strange effects including the distortion of the temporal field. In his 
time travel reports, Steven Gibbs says that the caduceus wound coil can create tachyons and alter 
temporal phenomena. He talks about how to make a caduceus coil for time travel. 


The HDR caduceus coil built by Steven Gibbs should have the ability to generate an electromagnetic 
field that disrupts time waves and alters the flow of chronoton particles. My experiment with a watch 
subjected to the "gibbs effect” establishes that something is causing a disruption in the normal flow of 
time. 


| believe this is caused by scalar waves emanating from the Hyper Dimensional Resonator or HDR 
created by inventor Steven Gibbs. These waves interact with those of the electromagnet to create a 
temporal disruption that can affect clocks. See videos of HDR at HDRusers.com 


Steven Gibbs told me that in his caduceus coil he uses 21 gauge pure copper wire. Tin alloy will mess 
it up. Also, aluminum wire is a poison. It generates harmonics that are wrong 


What does the HDR Caduceus Coil look like? 
The HDR caduceus coil is that round doughnut shaped object at the bottom of the left hand corner in 


the picture below. This is | believe what makes the HDR work and provides the missing factor for 
Steven Gibbs HDR. 


Insides of a Hyper Dimensional Resonator (HDR) from Steven Gibbs 


Return to Flux Cap Main Menu 


How does the Steven Gibbs HDR affect time? 


In Experiments with Steven Gibbs HDR | have seen clocks move fast while exposed to the field 
generated by the HDR. Some claim that an electromagnetic field is causing the chronodynamic effect, 
but perhaps it is special properties of the caduceus coil. 


‘The Hyper Dimensional Resonator 
special coil contains special properti 
the HDR box. 


IDR) has a caduceus coil inside and it is my belief that this 
. The caduceus coil is located right under the rubbing plate of 


This rubbing plate near the bottom of the box is what 
allows you to tune Steven Gibbs HDR control box. 


This HDR's rubbing plate consist of a caduceus 
coil made of copper wires taped under a rubbing 
plate: 


The Witness Light turns on when you flip the bottom 
switch. 


ИГЫ а аа You can start rubbbing your fingers clockwise on the 
Rubbing Plate until you finish adjusting the control 
knobs of the 50K pots. 


These 2 dials are used to tune your HDR control 
box, the top dial is A and the bottom dial is B. 


Tune dial A first, then tune the B dial until you get a 
stick. 


Your fingers get stuck to the rubbing plate like glue 
when you have a STICK REACTION. 


| also place a double terminated quartz crystal in the 
witness well 


212,222 PM How lon! 


(https://ionpowergroup.com/) 


lon Power Group 


Sun powered Global Electric Circuit = 
* How Ion Power Works * 


© 


00:07 / 01:23 


The Sun provides the Earth’s atmosphere 
with 122 quadrillion watts of radiation 
daily (122,000,000,000,000,000 watts) 
sustaining a permanently charged electric 
field that propagates throughout the 
atmosphere known as the Earth's Global 
Electric Circuit. 


The Global Electric Circuit surrounds the 
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212,223 PM How lon harvesting Works On Earth - lon Power Group 


ape OT A a Global Electric Circuit 
оп Power Group 


(hitps://ionpowergrgup.convTfhe Sun's Electricity Harvesied-Day & Night 


Earth in a blanket of high voltage 
electricity. 


lips onpowargroup comihowitworks-on-aart 
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Gg) fhttbsilionpowergroup.com) 


Trillions of naturally renewable 
electrically charged ions are continuously 
produced in the atmosphere, around the 
clock, day & night, powered by the Sun's 
enormous energy. 


A revolutionary breakthrough in 
nanomaterial research demonstrates that 
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Thttps:7/ionpowergroup. ў == 


| А 


Conductive 
Tether => 


Patented Carbon Nanofiber 
(lon Collector) 


exposing a special type of ultra- 
lightweight carbon nanomaterial to 
atmospheric ions harvests high-voltage 
electricity, day, night, and during storms. 


“Physics-based modeling shows that an 
(https://secureservercdn.net/198.71.233.128/9a0.99e.myftpuploa 
content/uploads/2017/11/Economic-model-study-Rev-B- 
authored-by-Dr.-Phil-Metzger-PhD.pdf)electron cloud forms 
around the ion collector material, and this electron cloud 
increases conductivity of the air around the collector. This 
causes electrical current to flow, driven by the atmospheric 
voltage, so that power is generated at the ground. The rate of 
this current is governed by complex physics in the boundary 
layer of the collector material, doubtless because of its very 
high surface area. lonization can occur on this collector at 
extremely low voltages because of the sharp, needle-like 
protrusions on its surface. This understanding of the physics 
suggests that power generation can be scaled as surface area, ıo, 


‘tps: ionpawargreup.comow.t-works-on earthy s27 
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Meter 
Planetary Scientist Physicist PhD 
NASA Kennedy Space Center Click for Full Report 


Scientist/Engineer of the Year 


times voltage. This was incorporated into a simulation of the 
solar cycle with random storms, and power generation of 
photovoltaics (PV) and lon Power were simulated as feeding 
into a smart grid. Because lon Power collects the most energy 
at complementary times compared to PV, the energy storage 
requirements on the smart grid is greatly reduced. This causes 
the cost of electricity also to be greatly reduced compared to 
photovoltaics alone, resulting in energy costs for the overall 
smart grid of about 8.25 cents per kWh, which is less expensive 
than any other energy source other than some wind farms 
(which are only slightly less expensive and have limited 
geographic applicability). This analysis uses extremely 
conservative assumptions, so actual energy costs may be much 
less. The estimated value to the US economy is between $62 
billion and $150 billion (annually) with proportionately large 
value to the global economy. 
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(https://ionpowergroup.com/) 


lon Power Group 
(https:ionpowergroup.com/) The Sun's CURA Day & Night 


Proot-ot-concept tests have successfully. 
demonstrated the powering of different 
devices by electricity harvested from 
atmospheric ions, including... 


BATTERIES TELEVISIONS 


POWER TOOLS 


(https://ionpowergroup.com/) 


lon Power Group 
(https://ionpowergroup.conv/) The Sun's Electricity Harvested Day & Night 


Powered by the Sun's radiation 
about 2,000 thunderstorms are 
occurring around the Earth at 
any given moment. On average, 
across the world there are 
4,320,000 lightning discharges 
each 24 hour period (3000 per 
minute). This tremendous 
amount of high voltage electrical 
energy, together with GCRs 
bombarding the atmosphere 
and Radon gas seeping from the 
Earth’s crust in certain areas, 
combine to help replenish the 
supply of electrically charged 
atmospheric ions around the 
world. 


62122, 225 PM. How lon harvesting Works On Earth - ton Power Group 


lon Harvesting Technology harvests electricity day and night and even during bad weather 


lon Power Group's ion collectors, when provided with 
adequate altitude, can harvest the electric charge of 
near-Earth ions to produce clean renewable high- 
voltage electricity day and night and during storms. 
lon Harvesting Technology should not be confused 
with other techniques that attempt to capture 
lightning bolts or harvest manmade radio frequency 
(RF) energy. 


жю» 


lipsoopowargroup commow.t-works-on earthy o27 


62122, 225 PM How lon harvesting Works On Earth - lan Power Group 


(https://i0.wp.com/ionpowergroup.com/wp-content/uploads/2016/09/lon-Collector-harvesting-ions-PLAIN.jpg? 
sslet) 
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| esting Natera Test Fixture | 
lon Power Group rem 
(https;//ionpowergroga gia Bb geste ctrieieanvested Day & Night 


——À Insulated wire 


lon Emitters ==> = $ 
С 


Multimeter 


Earth Electrical 


(hetps://0.wp.com/ionpowergroup.com/wp-content/uploads/2016/10/lon-Harvesting-Table-Top-Assembly- 
annotated jpgassl-1) 


lon collectors can be composed of 
carbon/graphite/graphene, while not metallic, are 
electrically conductive, flexible and durable. Electric 

fields are known to coalesce at conductive points 

known as the "Corona Effect". The solution of Poisson's 
equation to determine electric field intensity around 

the collectors shows us that the highest electric fields 

will be around sharp points; the sharper the point, 

the greater the electric field. lon collectors offer 

millions of microscopic electrically conductive points m 


иралїопронәпулоир comihaw-tsvorks-on-earthy nar 


scu 222P How lon harvesting Works On Earth - оп Poner Group 
nhprotrusionsowhich readily couple to the electric 
'@й5р габ КАТ ions transferring high-voltage 


есы ON che atmaspbericians tg thgion 
collectors. 


Е: 
Уф = 2: 


Ground based circuitry maintains the ion collector 
material at a voltage considerably lower than the 
surrounding atmospheric ions thereby employing the 
electrostatic attraction principle causing nearby ions 
to migrate to the ion collectors. High voltage wire 
connected to the ion collectors convey the harvested 
high voltage DC electricity to a storage medium or 
electrical load to produce work. Measurements have 
shown that ion collectors made of graphite are more 
efficient at harvesting electricity from airborne ions 
than all other tested metals. In some tests, by as much 
as 55x greater efficiency. Some of the tested metals 
include highly conductive silver, copper, and 
aluminum wire - aluminum spheres - copper and 
aluminum sheets. 


The below graphs show voltage and current coupling 
characteristics comparing metal in one test (indicated as red and 
green) to carbon/graphite (indicated as purple). 
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(Https://ionpowergroup.com/) The Sun's Electricity Harvested Day & Night 


ку measured on multimeter va Y 


тк змат) EET 
Distance between ion emitter and material being ested 


Mec Sphere — Gen Wirewith Conductive Points Ш Carbon/Graphite 


(/wp-content/uploads/2016/07/lon-Coupling-Char acteristics-VOLTAGE-1 jpg) 
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(https: ViORRPERSBIRHR:fAPMkeristies of Metal vs Carbon/Graphite- CURRENT - 
п Power Group 
Itps://ionpowergroup.conv) The Sun's Electricity Harvested Day & Night 


VR бэмат) БҮЛ 38 бәмату 
Distance between ion emitter and material being tested 


I etal sphere B Metal WrewthConcuctive Points Ш Carbon/Graghite 


попоны 


(Iwp-content/uploads/2016/07/lon-Coupling-Characteristics-CURRENT. jpg) 


Electricity is produced by providing sufficient 
altitude to the ultra lightweight ion collector 
through the use of long-duration aerial +r 


ире Пооромегусцр commow.t-works-on arty p 


tpsplatéoenmseincluding tethered balloon, kite or 
@ lontPASE/"iroegpheric voltage increases at the 
о 96 ARPLAXIMALE-ARn) ROVAG per meter of 
altitude above ground level or sea level and 
many orders of magnitude greater during 
disturbed weather. Experiments have 


‘Atmospheric voltage increases about 90-150vdc per meter of altitude 
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lon Power Group 
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Remote Field|R&D Lab 


High Voltage dropiine rom lon 
сойсо 362m золу => 


Pola holding ion солово Weather Station 
129 62m (Hon) 


Í —"— 


lon Power Group Remote 
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TonPowerGroup.com 
— Aerospace — 


NASA iTech TOP-25 
Most Promising 
Technologies 


(https://i.wp.com/lonpowergroup.com/wp-content/uploads/2018/08/lon-Power-Group-Test-Site- 
08-05-201 8-100,pg?ssi=1) 
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Electricity harvested from Airborne 
lons + Water = Hydrogen Gas 
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lon Power Group 

(арф берреттен eeravemided-Setents 
for installing ion collectors on automobiles to 
generate electricity including through the 
Triboelectric Effect. Preliminary field tests in 
which a truck, equipped with lon Collectors, 
demonstrated that the concept can generate 
>500 volts when the vehicle is in motion. 
Initial tests are encouraging, however, further 
development is required in order to realize 
automobiles that generate their own 
supplemental electricity (or onboard 
hydrogen gas from water) through use of lon 
Collectors. 
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(https://ionpowergroup.com/) 

lon Power Group 

todlerstrertioim "(Dele ВЕНЫ Posed Day & Nene 
experimental ion power plants using long- 
duration aerostats (aerostats or balloons) or 
kites or towers to provide altitude to the ion 
collectors to harvest ions for electricity, day 
and night. Future lon Harvesting Technology 
embodiments that use long-duration 
aerostats (balloons) to provide great altitude 
to ion collectors offer a theoretical energy 
producing duty-cycle approaching 99%. 


(https:/i0.wp.com/ionpowergroup.com/wp-content/uploads/2020/03/lon-Harvesting-Farm- 
ORIGINAL1.2-scaled jpg?ssi=1) 
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sarane Amospheric Electricty | Laser Hacker Alternative Energy 


Graphene/Graphite Atmospheric Electricity Collectors - Plus Horrific 
Hexacopter Crash! 


by lasersaber | Jun 2, 2014 | Atmospheric Electricity 


While on family vacation | was able to swing by and check out this atmospheric energy test 
site, They have some amazing energy harvesting technology and encourage replication. 
Since the visit | have had a non-stop stream of new ideas running through my head, but. 
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Mini AtmoMotor 


by lasersaber | Mar 10, 2014 | Atmospheric Electricity, Motc 


This is the most sensitive AtmoMotor design yet. The motor has been designed with easy 
construction in mind. It makes an excellent wirel 


demonstration motor 


AtmoMotor HV Atmospheric Motor 


by lasersaber | Dec 24, 2013 | Atmospheric Electricity, Motors 


hitp:naserhacker comet 25 


saras Атоврлепс Electricty | Laser Hacker Alternative Energy 


A high torque atmospheric motor. Tests underway. 


Atmospheric Electricity Antenna Testing 


by lasersaber | Dec 4, 2013 | Atmospheric Electricity 


Testing to determine the best type of antenna for my experiments. 
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Free Atmospheric Electricity Powers Small Motor - Tesla Radiant. 
Energy 


by lasersaber | Nov 26, 2013 | Atmospheric Electricity, Featured Projects 


1 have always wanted to test a radiant energy motor. This little motor is the beginning of 
my research in that direction, In the near future | will be making larger more powerful 
motors. The precision required will probably require my 3D printer. 
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ENERGY COLLECTION 
TECHNICAL FIELD 


{0001} The present disclosures generally related to energy 
and, more particularly, is related о systems and methods for 
collecting energy- 


BACKGROUND 


10002) Theconceptof fair weather electricity deals with the 
lecti fieldand be electric current in the atmosphere propa- 
{ated by the conductivity of the air. Clear, calm air carries an 
«аи current, which is the return path for thousands of 
Tightening storms simultaneously occurring at any given 
moment around the earth. For simplicity, this energy may be 
referred to as мае electricity or static energy. FIG. 1ilus- 
"rates a weather circuit for retuming the current from light 

ning, for example, back to ground 10. Weather currents 20, 30 
etura the cloud to ground current 40. 

[003] Ina lightening storm, an electrical charge is built up. 
and electrons ar across а gas, ionizing it and producing the 
Tightening fash. As one of ordinary skill in the an under- 

sands, the complete circuit requires а retum path for the 
"ighening flash, The atmosphere is the return path for the 
icit, The electric Во due to the atmosphere return path is 
relatively weak at any given point because the energy of 
thousands of electrical storms across the planet are dise 
‘over the atmosphere of the entire Earth during both Гг and 
Stormy weather Other contributing Factors to electric current 
being present in the atmosphere may include cosmic rays 
‘penetrating and interacting with the earth's atmosphere, and 
also the migration of ions, as well as other effects yet to be 
fully studied. 

[0004] Some ofthe ionization in the lower atmosphere is 
caused by airborne radioactive substances, primarily radon. 

In most places ofthe world, ions are formed at a rate of 5-10 
pairs per cubic centimeter per second at sea level. Wilh 
Increasing altitude, cosmic radiation causes Ве ion produc- 
tion rate to increase. In areas with high radon exhalation from 
the soil (or building materials), the rate may be much higher. 
10005| Alpba-activc materials are primarily responsible for 
{he atmospheric ionization. Each alpha роле (or instance, 

from a decaying radon atom) will, over its range of some 
centimeters, create approximately 150.000:200.000 ion 


pairs. 
10006 While there isa large amount of'usable energy avail- 
able in the atmosphere, а method or apparatus for efficient 
collecting that energy has not been forthcoming. Therefore, a 
heretofore unaddressed need exists in the industry to address 
the aforementioned deficiencies and inadequacies: 


SUMMARY 


10007) Embodiments ofthe present disclosure provide sys- 
tems and methods for collecting energy. Briefly deseribed in 
architecture, one embodiment of the system, among others, 
can be implemented by a support structure, the support sim. 
ture comprising at least one of an airplane, drone, blimp, 
balloon, Kite, satellite, tain, motorcycle, bike. skateboard, 
scooter hovercraft electronic device, electronic device cas 

billboard, cll tower, radio tower, camera tower, Пар pol 
telescopic pole, ight pole, uly pole, water tower, building. 
sky scraper, coliseum. mof top, solar panel and а fixed or 
mobile structure exceeding 1 inch in height above ground or 
жа level; at lent one collection device with, in operation, 
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microscopic points ofa cross-section ofthe collection device 
exposed to the envionment cletially connected 1o the sup- 
роп structure; and a load electrically connected 10 the at least 
‘ne collection device. 
[0008] Embodiments of the present disclosure can also be 
viewed as providing methods Tor collecting energy. In this 
regard, one embodiment of such a method, among others, can 
be broadly summarized by the following steps: suspending at 
Teast one collection device with, in operation, microscopie 
points o à erss-sction of the colection device exposed 10 
the environment from a support structure, the at least one 
collection device electrically connected to the support struc- 
ture, the support structure comprising at least one of an air- 
plane, drone, blimp, balloon. Kite, satellite, train, motorcycle, 
ike, skateboard, scooter hovereralt, clecironic device, elec- 
ош: device case, billboard, cell tower, radio tower, camera 
tower, fag pole, telescopic pole, light pole, utility pole, water 
Tower, building, sky scraper, coliseum, roof top, solar panel 
and а fixed or mobile structure exceeding | inch in height 
above ground or sea level; and providing a Toad with an 
electrical connection to the at least one collection device to 
draw curren 
[0009] Other systems, methods, features, and advantages 
of the present disclosure will be or become apparent to one 
‘with il inthe art upon examination of the following draw- 
Ängs and detailed description. Its intended that all such 
additional systems, methods, features, and advantages be 
Included within this description, be within the scope of the 
disclosure, and he protected by the accompanying 


BRIEF DESCRIPTION OF THE DRAWINGS 
Many aspects ofthe disclosure can be 


Sood with reference 1o the following drawings. The compo- 
‘ents in the drawings are not necessarily to scale, emphasis 


ner under- 


instead being placed upon clearly illustrating the principles of 
the present disclosure. Moreover, ia the drawings, ike refer- 
ence numerals designate corresponding parts throughout the 
several views 

[e011] FIG. 1 is a circuit diagram of a weather energy 
[0012] FIG. 2is a perspective view ofan example embod 
ment of many energy collectors elevated above ground by a 
10013) FIG. 2A isa side view ofan energy collection fiber 
Suspended from a support wire. 

10014] TIG. 2B isaside view ofan example embodiment of 
an energy collection ber suspended from a support wire and 
‘with an addtional support member, 

[0015] FIG. 2C is a perspective view ofa support structure 
for multiple energy collection fibers. 

[0016] FIG- 2Disaside view ofanexumple embodiment of 
а support structure For multiple energy collection fibers. 
[0017] FIG. 2E is a side view of a suppor structure foran 
energy collection fiber 

[0018] FIG. 2F is aside view ofan example embodiment of 
а support structure for an energy collection fiber. 

10019) FIG. 2G is a side view of a support structure for 
multiple energy collectiva fibers. 

10020] FIG. 3 is a circuit diagram of an example embod 
ment of cii for the collection of energy. 

10021) РІС 4 is a circuit diagram of an example embod 
ment of a cii for the collection of energy 
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19022] FIG. 8 is a circuit diagram of an example embod 
mem of an energy collection cireuit for powering a generator 
and motor. 

[0023] FIG. 6 is a circuit diagram of an example embod 
ment of a circuit for collecting energy and using it for the 
production of hydrogen and oxygen. 

19024] FIG. 7 is a circuit diagram of an example embod 
ment ofa circuit for collecting energy, and using it for driving 
‘fue ell 

19025] 110 8 is a circuit diagram of an example embodi 
ment of a circuit for collecting energy. 

10026] FIG.9isa ow diagram of an example embodiment 
of collecting energy with a collection fiber. 

19027] FIG. 10 isa circuit diagram of an example embod 
ment of a circuit for collecting energy from a dual polarity 
10028) FIG. 11 isa system diagram ofan example embodi- 
ment ofan energy collection system connected oan automo. 
bile vehicle. 

10029] FIG. 12 is a system diagram of an example embod 
ment of an energy collection system connected to а lunar 
Tover vehicle, 

[0030] FIG. 13 is a system diagram ofan example embodi- 
ment of an energy collection system comprising collection 
‘devices with a diode. 

[0031] TIG. 14 is a system diagram ofan example cmbodi- 
ment ofan energy collection system comprising multiple legs 
of the system of FIG. 13. 

[0032] TIG. 15 is a system diagram ofan example embodi- 
ment ofa windmill with energy collectons 


DETAILED DES 


TION 


[0033] Electric charges on conductors reside entirely on the 
extemal surface ofthe conductors, and lend fo coneenirate 
more around sharp points and edges than on fat surfaces, 

Therefore. an electric field received by a sharp conductive 
point may be much stronger than а field received by the same 
charge residing on a large smooth conductive shell, An 
example embodiment of this disclosure takes advantage ОГ 
{his property, among others, to collect and use the energy 
generated by an electric field ia the atmosphere. Referring о. 
collection system 100 presented in FIG. 2, at least one col. 

ection device 130 may be suspended from a support wire 
system 120 supported by poles 110. Collection device 130 
may comprisea diode ara collection fiber individually; or the 
combination of a diode and a collection fiber. Support wire 
system 120 may be electrically connected to load 180 by 
connecting wire 140. Supporting wire system 120 may beany 
shape or pattem, Also, conducting wire 140 may be one wire 
‘or multiple wires. The collection device 130 in the form of a 
Tiber may comprise any conducting or non-conducting mate- 

rial, including carbon, graphite. Teflon, and metal. An 
example embodiment utilizes carbon or graphite fibers for 
State electricity collection. Support wire system 120 and 
connecting wire 140 can be made oF any conducting material, 
including aluminum or steel, but most notably, copper. Teflon 
may be added to sid conductores well, soch as non-limiting 
examples of a Teflon impregnated wire, a wire with a Teflon 
coating, or Tellon strips hanging fom a wire. Conducting 
‘wire 120, 140, and 200 may be bare wire, or coated with 
insulation as a non-limiting example. Wires 120 and 140 are 
а means of transporting the energy collected by collection 
device 130. 
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10034] Ап example embodiment ofthe collection fibers as 
collection device 130 includes graphite or carbon fibers. 
Graphite and carbon fibers, at à microscopic level, can have 
hundreds of thousands of points Atmospheric electricity may 
be attracted to these points, If atmosphere electricity сап 
Tallow two paths where one is a flat surface and the oer is a 
ройшу, conductive surface, the electrical charge will be 
tracted to the pointy, conductive surface. Generally, the 
more points that are present, the higher energy that can be 
gathered. Therefore, carbon, ог smphite fibers are examples 
{hat demonstrate collection aii. 


[0035] In at least one example embodiment, the height of 
Support wire 120 may be an important factor. The higher that 
collection device 130 is from ground, the larger the voltage 
potential between collection device 130 and electrical 
‘round. The electric field may be more than 100 vols per 
meter under some conditions. When support wine 120 is sus- 
pended in the air at a particular altitude, wire 120 will itself 
Collect a very small charge from ambient voltage. When col- 
lection device 130 is connected to support wire 120, collec- 
tion device 130 becomes energized and transfers the energy to 
support wire 120. 


10036] А diode, not shown in FIG: 2, may be connected in 
Several positions in collection system 100. A diode is a com- 
Ponent that restricts the direction of movement of charge 
Carriers It allows an eloetrie current to flow in one direction, 
but essentially blocks it in the opposite direction. A diode can 
be thought of as the electrical version of a check valve. The 
diode may be used о prevent the collected energy from dis- 
charging imo the atmosphere through the collection fiber 
embodiment of collection device 130, An example embod 
ment of the collection device comprises the diode with no 
collection fiber, A preferred embodiment, however includes a 
diode at the connection point of a collection fiber to support 
System 120 such that the diode is elevated above ground. 
Multiple diodes may be used beween collection device 130 
and lod 180, Additionally, in an embodiment with multiple 
Tibers, the diodes restricts energy that may be collected 
through one fiber from escaping through another fiber. 


10057] Collection device 130 may be connected and 
arranges in relation to support wire system 120 by many 
means, Some non-limiting examples are provided in FIGS. 
24-26 using a collection iberembodiment FIG. 2A presents 
Support wire 200 with connecting member 210 for collection 
‘device 130. Connection member 210 may be any conducting 
material allowing for the Пом of electricity rom connection 
device 130 to support wire 200. Then, as shown in FIG. 2, the 
Support wine 200 of support system 120 may be electrically 
connected through conducting wire 140 o lead 150. A plu- 
"liy of diodes may be placed at any position on the support 
Sacre wire. A preferred embodiment places a diode tan. 
elevated position at the connection point between. collection 
fiber embodiment of collection device 130 and connection 
member 210. 


[0038] Likewise, FIG. 2B shows collection fiber 130 elec- 
"ical connected io support wire 200 and also connected 1o 
support member 230. Support member 230 may be connected 
то collection fiber 130 оп either side. Support member 230 
holds the fiber steady on both ends instead of letting it move 
freely. Support member 230 may be conducting or non-con- 
ducting. A plurality of diodes may be placed at any position 
on the support structure wire. A preferred embodiment places 
ûû diode al elevated position at the connection point between 


US 2016/0043661 АТ 


collection fiber 130 and support wire 20 or between fiber 
13б, support member 230, and support wire 200. 
10039) "HG. 2C presents multiple collection fibers in à 
Squirrel cage arrangement with top and bonom suport men 
ers. Support structure 280 may be connected о support 
Srctre wire 200 by suppor member 240 Structure 250 has 
top 260 anda bortom 27 and each of the multiple collection 
Tibers 130 are connected on one end to top 260 and on the 
sor end to bottom 270.A plurality of diodes may be placed 
‘ny positon on support structure 280. A prefered embodi- 
‘nen places a diode at an elevated position at the connection 
point between collection fiber 130 and support straeture wire 
E 
10040] TIG.2D presents another example embodiment ofa 
support structure with support members 275 in an xalape 
Connected to support structure wire 200 at intersection 278 
collection ites 130 connected bereen ends of support 
members 278. A plurality of diodes may be paced at any 
position on the support structure. A preferred embodiment 
Places a diode at an leat position at the connection point 
Mese collection бег 130 and support wire 200. 
[0081] TIG. 2E provides another example embodiment for 
Supporting collection tiber 130. Colbcton er 130 may be 
connected on one side to support member 288, which may be 
Connected о support зав wire 200 ina fist location and 
fon the other side to support member 280, which may he 
Connected to support site wire 200 in a second location 
Sn suppor structure wire 200 The frst and second locations 
may be the same location, or they may be different locations, 
even on different support wires. A plurality of diodes may be 
placed и any poston on the support structure. A preferred 
Embodiment places one or more diodes at elevated positions 
the connection pon) between collection fiber 130 and 
Suppor wire 200. 
[0042] FIG: 2F presents another example embodiment ofa 
Suppor for a collation ier Two support members 290 may 
Suppor cithr side of a collection liber and are connected to 
Support wire 200 ina single point A plurality of diodes may 
eplacodat any position on the support иле. A preferred 
embodiment places a diode ata elevated position st the 
Connection point бетеп collecto fler 140 and support 
ire 200. 
10043) FIG. 2G provides two supports as provided in FIG. 
2F soch that at least Iwo support members 292, 294 may Бе 
connected to suppor чакаме че 200 in multiple locations 
Snulollesto thers 130 may be connect beween cach end 
f the suppor structures. Collection Ebers 130 may be con: 
nected between cach nd of a single support structure and 
Between multiple support structures, A plurality of diodes 
тау be placed at any position on the support structure. А 
preferred embodiment places one or more dodes at elevated 
Positions at the connection point(s between collection fiber 
10 and support structure wire 200. 
[0044] TG. provides a schematie diagram of soring cir- 
Su 300 for string energy collected by one ог mare coll 
ion devices (130 rom FIG. 2 Load 180 induces curent 
Пок. Diode 310 may be electrically connected in series 
betweenone or morecolleetion devices (130 from FIO. 2) and 
ead 180-8 plurality of diodes may be place arany position 
in the cirea Switch 330 may be electrically connected 
ооо load 150 andar least one collection device (130 from 
FIG. 2) t conect and disconnect the kad. Capacitor 320 
maybe connected in parellel to the switch 340 anc lond 150 10 
Store energy when sich 330 is open for delivery od 180 
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when switch 330 is closed. Rectifier 340 may be electrically 
connected in parallel to 104d 150, between th receiving end 
ofswitch 330 and ground. Rectifier 340 may bea fall-wave or 
a half-wave rectifier. Rectifier 340 may include a diode elec- 
{scaly connected in parallel t0 oad 180, between the receiv- 
ing end of switch 330 and ground. The direction of the diode 
of rectifier 340 is optional, 

10048] Inan example embodiment provided in FIG. 4, stor- 
age circuit 400 stores energy from one or more collection 
devices (130 from FIG. 2) by charging capacitor 410. If 
‘hanging capacitor 410 is not used. then the connection 10 
{round shown at capacitor 410 is eliminated. A plurality of 
diodes may be placedatany position in the circuit. Diode 310 
may be electrically connected in series between ane or more 
collection devices (130 from FIG. 2) and load 180. Diode 440 
may be placed in series with load 150, The voltage from 
capacitor 410 can be used o charge spark gap 420 wher 
reaches suficient voltage. Spark gap 420 may comprise one 
or more spark gaps in parallel. Non-limiing examples of 
spark gap 420 include mereury-recd switches and mercury- 
Wened reed switches. When spark gap 420 arcs, energy will 
are from one end ofthe spark вар 420 to the receiving end of 
the spark gap 420. The output of spark gap 420 may be 
electrically connected in series to rectifier 450. Rectifier 480 
may bea full-wave ora half-wave rectifier. Rectifier 450 may 
include a diode electrically connected in parallel to Irans- 
former 430 and Toad 150, between tbe receiving end of spark 
gap 420 and ground. Thediroction ofthe diode of rectifier 480 
1 optional. The output af rectifier 450 is connected to trans- 
former 430 о drive lad 180. 

10046] FIG. § presents motor driver circuit S00. One or 
more collection devices (130 from FIG. 2) are electrically 
connected to static electricity motor S10, which powers gen. 
erator 520 10 drive load 180, A plurality of diodes may be 
placed at any position in the circuit, Motor 810 may also be 
Airey connected to load 150 to drive it directly. 

[0047] FIG. 6 demonstrates a circuit 600 for producing 
hydrogen. A plurality of diodes maybe placed at any position 
inthe circuit. One ar more collection devices (130 rom FIG. 
2)are electrically connected to primary spark gap 610, which 
may be connected to secondary spark gap 640. Non-limiting 
examples of spark gaps 610, 640 include mercury-reod 
Switches and mercury wete reed switches. Secondary spark 
dap 640 may be immersed in water 630 within container 620. 
When secondary spark gap 640 immersed in water 630 is 
energized, spark рар 640 may produce bubbles of hydrogen 
and oxygen, which may be collected to be used as fuel. 
[owas FIG. 7 presents circuit 700 for driving a fuel cell. A 
plurality of diodes may be placed at any position in the circuit. 
Collection devices (130 from FIG: 2) provide energy to fuel 
сей 720 which drives load 180. Fuel cell 720 may produce 
hydrogen and oxygen: 

[0049] FIG. В presents example circuit 800 for the collec- 
tion of energy. Storage circuit 800 stores energy Irom one oF 
more collection devices (130 from FIG. 2) by charging 
capacitor 810. If charging capacitor 810 is not used, then the 
connection to ground shown at capacitor 810 is eliminated. A 
plurality of diodes may be placed at any position inthe circuit, 
The voltage from capacitor 810 can be used to charge spark 
gap 830 when it reaches sufficient voltage: Spark gap 820 
may comprise one or more spark gaps in parallel or in series. 
Non limiting examples of spark gap 820 include mercury- 
reed switchesand mercury wetted reed switches. When spark 
чар 820 ares, energy Will are Irom one end of spark gap 820 
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to thereceiving end of spark ар 820. The output of park gap 
820 may be electrically connected in series to тест 825 
Rectifier 825 may be a llave or a half-wave rectifier. 
Rectifier 825 may include а diode electrically connected in 
parallel to inductor #30 and load 150, between the receiving 
end of spark gap 820 and ground. The direction of the diode 
of rectifier 25 is optional. The output of rectifier 825 is 
connected to inductor 830. Inductor #30 may bea fixed value 
inductor ora variable inductor. Capacitor 870 may be placed 
in parallel with oad 180, 

19050] FIG. 9 presens а Пом diagram of а method for 
collecting energy. In block 910. one or more collection 
"devices may be suspended from a support structure wire. in. 
block 920, ld may be clvtrcally connected to the support 
Sinite wire to draw current, In block 930 a diode may be 
electrically connected between he suppor structure wire and 
the electrical connection to the load. n block 940, energy 
provided 10 the load may be stored or otherwise utilized. 
[OSI] FIG. 10 presents cireuit 1000 as an example 
embodiment for the collection af energy from a dual polarity 
Source. This may be used, for example to collect atmospheric 
energy that reverses in polarity compared withthe ground. 
Such polarity reversal has hen discovered is occurring oe 
sionally on Fart during, for example, thunderstorms and bad 
‘weather, Би has also been observed during good weather 
Such polarity reversal may occur on other planetary bodies, 
including Mars and Venus, as well Energy polarity on other 
planets, in deep space, or on other heavenly bodies, may be 
predominantly negative or predominantly positive. Collector 
fibers (130 trom FIG. 2) which may comprise graphene, 
silice andlor other like materials, are capable of collecting 
Positive energy andlor negative energy, and circuit 1000 is 
Capable of processing positive andor negative energy. pro- 
viding an output which i always positive. Circuit 1000 may 
collect energy from one or more collection devices (130 бот 
FIG. 2). Charging capacitor 1010 may be used fo store a 
charge until the voltage at spark gap 1020 achieves the spark 
Voltage. Capacitor 1010 is optional. 

10052] А plurality of diodes may be placed in a plurality of 
positions in circuit 1000. The voltage from capacitor 1010 
тау be used to charge spark gap 1020 toa suficient voltage. 
Spark gap 1020 may comprise one or more spark gaps in 
parallel or in series Non-limiting examples spark gap 1020 
Include mereury-reed. switches, mereuryweted reed 
switches, open-gap spark gaps, and electronic switches 
‘When spark gap 1020 ares, energy will are from an emitting 
end of spark gap 1020 1o a receiving end of spark gap 1020. 
The output of spark gap 1020 is electrically connected to the 
anode of diode 1022 and the cathode of diode 1024. The 
cathode of diode 1022 is electrically connected to the cathode 
of diode 1026 and inductor 1030. Inductor 1030 may be a 
Fixedvalueinductocora variable inductor, The anode of diode 
1026 is electrically connected to ground. Capacitor 1028 is 
electrically connected between ground and the junction of the 
cathodes of diode 1022 and diode 1026, Inductor 1035 is 
electrically connected between ground and the anodeof diode 
1024 Inductor 1035 may be a fixed value inductor or a vari 
able inductor Capacitor 1070, the anode of diode 1026, 
inductor 1035, and load 1050 are electrically connected to 
‘round. Capacitor 1070 may be placed in parallel with load 
150, 

[0053] FIGS. 11 and 12 provide example embodiments of 
vehicle 1110, which utilizes electricity. the vehicle employ- 
ing systems of energy collection provided herein, Vehicle 
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1100in FIG. 11 is shown as an automobile vehicle, but со 
ny means of locomotion that ties lc including 
arcar a wain, a motorcycle, à boat an airplane, robotic rovers, 
Space eal cte Vehicle 1200 in HG. 12 is shown as a lunar 
‘er vehicle. Ia FIGS. 11 amd 12, support rod 1110, 1210 is 
Electrically connected toan electrical system in vehicle 110, 
1200. Energy collectors 130, which may comprise graphene, 
Silene, andlor other Tike materials, ae electrically con- 
‘evo io support rod 1110, 1210 and may be uscd to supply 
‘ory to electrical ects within the vile Лоо 
use includes atop charge for a battery system, on-board 
hydrogen production, andor assisting in the same, Eney 
‘collectors 130 may be used о augment the ficiency of he 
Tosomotion that lize electrical energy as well. 
{0054} TIG. 13 providesan example embodiment ofeneray 
Collation system 1200 in which diode 310 ia ua 1o ote 
Collection devices 130 frm spark gap 1020 and lad 180. 
Colleton devices 130 may comprise graphite, carbon fibers, 
cartonearbon fibers, шарна весы andar other kc 
materials, ога mixture thereof. 
[0085| FIG. 14 provides an example embodiment afenerey 
Collection system 1400 in which plurality of energy collet 
Tion systems, soeh as that provided in FIG. 13, are combined. 
ach leg consisting of collection devices 130, which may 
comprise graphene, slice, andlor other like materials, and 
Чо 310 ane connected in parallel wi other s sach eg 
electrically connected to trunk wire 1410. The legs sould also 
фе connected senal. Trunk wire 1410 is electrically con 
‘eto oa collect circuit, which may comprise loa 150 
and spark gap 1020 in any configuration Ва bas been previ- 
Dusty discussed. Each Ieg may comprise one or more ol 
tion devices 130 and at least one diode clectrialy connected 
Between the collection devices and the collection circi 
Altoogh hee collection devices 130 are shown on ech leg. 
any numberof collection devices may be used, Although four 
Tegs are shown, any number of les may be used: 
IUOS] FIG. 15 presents a system diagram ofan example 
‘embodiment ofa windnli with energy electors, hich may 
Comprise graphene. ое andlor other like materials inan 
Example embodiment. A windmill is ап engine powered by 
the energy of wind to produce alternative forms of ene 
They may, for example, be implemented smell tower 
momed wind engines used to pump water оп farms. Ihe 
modern wind power machines used for generating electricity 
are more property called wind turbines. Commen applica- 
tions of windmills are grain milling, water pumping. sts 
ing, and saw mills. Over the ges, winds have evolved 
into move sophisticated and elicit wind owed water 
pumps and ct power generators. nan example embodi- 
ea provided in FIG. 10 wind tower 1800 of suitable 
height andlor propeller 1520 of wil tower 1500 may be 
дарра? with energy collecting ers 1516, 1540 which 
тшу comprise graphene, licec, andor other ike materials 
inan example embodiment, Collecting ers 1530, 1840 may 
{ur vindi 1500 io а power producing asset even when 
here is not enough wind to um propellers 1520. During 
perinde when thene enough wind to tur propellers 1520. 
Eollecting fibers 1830, 1840 may supplemenvboost the 
amount of energy the windmill produces. 
10057) А windmill is an engine powered by the energy оГ 
wind 1o produce altemative forms of energy. They may, for 
example, be implemented as small ower mounted wind 
engines used to pump water on Гана Tbe modem wind 
Power machines used for generating electricity are more 
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properly called wind turbines. Common applications of 
‘windmills are grin milling, water pumping, threshing, and 
Saw mills. Over Ве ages, windmills have evolved into more 
Sophisticated and eficient wind-powered water pumps and 
“сас power generators. In an example embodiment, ar 
provided in FIG, 10, windmill tower 1000 of suitable height 
Andie propeller 1020 of windmill tower 1000 may be 
equipped with energy collecting fibers 1030, 1040. Collect 
ing hers 1030, 1040 may tum windmill 1000 into a power 
producing asset even when there js not enough wind to turm 
Propellers 1020. During periods when there is enough wind to 
turn propellers 1020, collecting fibers 1030, 1040 may 
Supplement/boost the amount of energy the windmill pro- 
duces. 
19058] Windmill 1500, properly equipped with jon collec- 
tors 1830, 1540. sich as a non-limiting example of bers with 
graphene: silicene, andlor other 
electricity: 1) by virtue of provi 
harvest ions, and 2) while the propeller is tuming, by virtue of 
wind blowing over the fiber producing electricity, among 
‘Other reasons, via the wiboeleetrie effet (however, it is also 
possible for the triboelectrie effect to occur, producing elec- 
Tricity. in winds too weak to tura the propeller) 
[0059] There are at least rwo ways that energy collectors 
тау be employed on or in a windmill propeller to harvest 
energy. Propellers 1520 may be equipped with energy collec- 
{ors 1530, 1540 attached to, or supported by, propeller 1520 
‘wires (or melal embedded in, or оп propeller 1520) 
electrically connecting energy collectors 1630, 1540, which 
may comprise graphene, silicene, andlor other like materials, 
Ba load or power conversion circi. There may bea require. 
ment to electrically isolate energy collectors 1530, 1840, 
Which areaddod to propeller 1520, rom electrical ground, so 
that the energy collected does not short to ground through 
propeller 1520 tselfor through support tower 1810 but rather 
Js conveyed o the load ог power conversion circuit. Energy 
collectors may be connected to tbe end of propellers 1820 
Such as collectors 1830. Alternatively, energy collectors may 
beconnectod to thesides of propeller 1520 such as collectors 
1540, 
10060] Altematively, propeller 1820 may be constructed of 
carbon fiber or other suitable material, with wires (or the 
Siructural metal supporting propeller 1520 may be used) ele. 
ically connecting to a load or power conversion circuit. In 
the case of propeller 1520 itself being constructed of carbon 
fiber, for example, the fiber may be "rough finished” in 
selected areas so thar the fiber js “fuzzy” For example, small 
portions of it may protrude into the air as a means of enhanc- 
"ng collection efficiency. The fuzzy parts of collectors 1530, 
1840 may do mucho the collecting: There may be a require- 
ment to electrically isolate carbon fiber propeller 1520 from 
даем ground, so tbar the energy it collects does not short 
"o ground through melal support tower 1510, but rather is 
conveyed to the lod or power conversion circuit. Diodes may 
be implemented within the circi to prevent the backflow of 
erg although diodes may not be necessary in some appli- 
19061] In an alternative embodiment, windmill 1500 may 
be used asa base on which to secure an even higher extension 
tower to support the energy collectos andor horizontal sup- 
pons extending ош lom tower 1510 to support the energy 
Collectors Electrical energy may be generated via ion collec- 
ondue to altitudeand also when a breeze or wind blows over 
the collectors supported by tower 1810. 
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10062] _ In alternative embodiments to windmill 1800, other 
non-limiting example support structures include airplanes, 
‘drones, blimps, balloons, kites, satellites, cars, boats, trucks, 
including automobile and other transportation conveyance 
tires), trains, olorcycles, bikes, skateboards, scooters, hov- 
окай (automobiles and conveyance of any kind) billboards, 
fall owes, radio towers, camera towers, Пар poles towers of 
any kind including telescopic, light 
towers, buildings, sky scrapers, coli 
panel and all fixed or mobile structures exceeding 1 inch in 
height above ground or sea level 
'An example embodiment ofa support structure may 

Jude cell phones and other electronic devices and their 
‘cases, including cases containing rechargeable batteries. For 
‘example, someone may set her cell phone or other electronic 
devico or battery pack on the window ledge of a tall apariment 
building to help charge it. Other example support structures 
may include space stations, moon and Mars structures, rock- 
ets, planetary rovers and drones including robots and artificial 
intelligence entities. 
[0064] Under some conditions, ambient voltage may be 
found to be 180-400 volts at around 6 f, with low current 
With the new generation of Jow euren devices being devel 
oped, a hat containing oa harvesting material may provide 
enough charge, or supplemental charge, collected overtime 
So help power low curent devices such fie cell phones, 
tracking devices, GPS, audio devices, smart glasses, ete, 
(Clothes may also be included as examples of support siru- 
tures, Friction of the ion collection material (such as non- 
limiting examples of carbon, graphite siliene and graphene) 
‘agains unlike materials, such as wool, polyester, сойоп, cie 
@зей in clothes) may cause a voltage to Бе generated when 
‘bed together Additionally, wind passing over the ion col- 
ection material has been demonstrated to generate voltage, 
‘ven at low altitude. In an additional example embodiment, 
embedding collection devices into automobile tes (lor 
example, in a particular pattern) could generate collectible 
ре 
[0065] Any process descriptions or blocks in flow charts 
Should be understood as representing modules, segments, oF 
portions of code which include ane or more executable 
instructions for implementing specific logical functions or 
steps im the process, and altemate implementations are 
included within the scope of the preferred embodiment of the 
present disclosure in which functions may be executed out of 
onder from that shown or discussed, including substantially 
concurrently ог in reverse order, depending on the function. 
"lit involved, as would be understood hy hose reasonably 
Skilled in the at of the present disclosure 
10066] It should be emphasized that the above-described 
embodiments ofthe present disclosure, particularly. any “pre- 
Terre embodiments. are merely possible examples ofimple. 
mentations, merely set forth for a clear understanding of the 
principles of the disclosure. Many variations and modifica- 
"ions may he made о the sbove-described embodiments) of 
the disclosure without departing substantially from the spirit 
and principles of the disclosure. АП such modifications and 
variations are intended to be included herein within the scope. 
ofthis disclosure and the present disclosure and protected by 
the following claims. 

Therefore, at least the following is claimed: 

LA method of collecting energy comprising: 

suspending at least one collection device with, in opera 

on, microscopic points of a cross-section of the collec- 
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tion device exposed to the environment from a support 
stricture, the at lost one collection device electrically 
connected othe support structure, he support structure 
comprising at less onc of an airplane, drone, blimp, 
balloon, Kite, satellite, train, motorcycle, bike, skate 
board, scooter, hovercraft. electronic device, electronic 
device case, billboard, cell tower, radio tower, camera 
tower Пор pole, telescope pole, light pole, utility pole, 
water tower, building. sky scraper, coliseum, ool top, 
solar panel and a fixed or mobile structure exceeding 1 
inch in height above ground or sea level; and 
providing aload with an electrical connection tothe at least 
‘one collection device to draw current 

2. The method of claim 1, wherein the collection device 
collects energy by triboclectric eflc 

э. The method of claim 1, wherein the collection device 
comprises a collection fiber. 

А. The method of claim 1, wherein the collection device 
comprises a diode and a collection fiber and the diode is 
electrically connected between the collection fiber and the 
p 

5. The method of claim 1, further comprising storing 
energy provided to the load, 

6. The method ofelaim 5, wherein storing energy provided 
to the load comprises storing energy in а capacitor ог an 
inductor 

7. The method of chim 3, wherein the collection fiber 
comprises at least one of carbon, graphite, silicone and 
крес. 

А system of energy collection comprising: 

а support лк, the support structure comprising at 
least one of an airplane; drone, blimp, balloon, Kite, 
satelite, tuin, motorcycle, bike, skateboard scooter 
hovcrcad, clectonic device, electronic device cas 
billboard, сей tower, radio tower, camera tower, flag 
pole, telescopic pole, light pole, utility pole, water tower, 
building, sky scraper, coliseum, rooftop, solar panel and 
а fixed ог mobile ее exceeding | inch in height 
above ground or sea leve 

at least one collection device with, in operation, miero- 
scopic points of a cross-section ef he collection device 
exposed to the environment electrically connected to the 
Support structure; and 

a load electrically connected о the at least one collection 
device. 

9. The system of claim 8, wherein the collection device 

collects energy by triboelectrie effc. 

10. The system of claim 8, wherein the collection device 
comprises а collection fiber. 
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11. The system of claim 8, wherein the collection device 
comprises а collection fiber and a diode clecriclly con- 
nected between the load and the collection fiber. 

"The system of claim 11, wherein the diode is elevated 

o the ground level 

1З. The system of chim 10, wherein the collection fiber 
comprises at least one of carbon, graphite, süicene, or 
graphene 

4. The system of chim 8, further comprising а diode 
electrically connected between the at Teas one collection 
device and the support structure. 

1S, The system of claim 8, farther comprising: a switch 
connected in series between the at least one collection device 
and the load anda capacitor connected in parallel with the 
Switch and the load. 

16. The system of claim 15, wherein the switch comprises 
an interrupter connected between the lad and at least one 
Collection device, and wherein the interrupter comprises at 
Teast one ofa fluorescent tube, a поп bulb, an AC hight, and 
spark gap. 

17. The system of claim 8, further comprising: a motor for 
providing power, the motor connected between the at least 
опе collection device and the load: and a generator powered 
by the motor 

18. The system оГе 8, farther comprising а fol cell 
between the support structure and the load. 

19, The system of claim 18, wherein the fuel cell produces 
hydrogen and oxygen: 

20.A system of collecting energy comprising 

means for suspending atleast one collection device with, in 

"operation, microscopie points of а cross-section of the 
collection device exposed to the environment, the at 
Teast one collection device electrically connected to the 
means for suspending, the means for suspending com- 
рініп аи least one ofan airplane, drone, blimp, balloon, 
kite, satelite, пай, motorcycle, bike, skateboard, 
scooter, hovercraft, electronic device elecronie device 
case, billboard. сей lower, dio lower, camera tower, 
Mog pole, telescopic pole, ight pole, wility pole, water 
tower, building, sky seraper, coliseum, oo! top, solar 
panel anda fixed or mobile structure exceeding 1 inch in 
height above ground or sea level: 

means for inducing current flow, the means for inducing 

‘current low electrically connected to the menns for sus- 
pending: aad 

means for restricting the backflow of charge carriers, the 

"means for restricting the backflow of charge carriers 
асте connected between the at least опе сойес- 
Tion device and the means or inducing current Пон. 
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NERGY COLLECTION 


CROSS REFERENCE TO RELATED 
APPLICATION 


This application is а continvation-i-part application of 
US. patent application Ser No. 10358 264 Топ Feb. 21, 
2006;which is incorporated by reference herein. 


TECHNICAL FIELD. 


The present disclosure is generally related о energy and, 
more particularly, is related to systems and methods for col- 
Jecing energy: 


BACKGROUND 


The concept of fair weather electricity deals with the elec- 
инс field andthe electric current inthe atmosphere propagated 
by the conductivity of the air or other gases. On Lath, clear, 
calm air carries an electrical current, which is the return рай 
for thousands of lightening storms simultaneously occuring 
at any given monent around the Earth. For simplicity, this 
energy may be referred to a5 static electricity or static energy 
TIG. 1 illustrates a weather circuit for returning the current 
from lightning, for example, back to ground 10. Weather 
©те; 20, 30 return The cloud to ground current 40. 

Ina lightening storm, an electrical charge is built up, and 
electrons are across a pas. ionizing it and producing the ih 
ening flash, As one of ordinary skill in the art understands, the 
complete cireuitrequiresa retum parh for the lightening flash. 
The atmosphere is the retur path for the circuit. The electric 
field duet the atmospheric retum path is relatively weak at 
any given point because the energy of thousands of electrical 
Storms across the planet are diffused over the atmosphere of 
{he entire Earth during both Гат and stormy weather. Other 
‘contributing factors to electric current being present in the 
Earth's atmosphere or above the surface or in the atmosphere 
of other planets may include cosmic rays penetrating and 
interacting with the planet's surface andor atmosphere, and 
also the creation and migration of electrically charged ions, os 
well as other effects yet 1o be fully studied. 

Some ofthe ionization near the surface ofa planet orin the 
lower atmosphere is caused by airborne radioactive sub- 
stances. In most places on Earth, ions are formed at a rate of 
5-10 pairs per cubic centimeter per second at sea level. With 
increasing altitude, cosmic radiation causes the ion produc- 
tion rate to increase. In areas with high radon exhalation from 
‘he soil (or building materials), the rate may be much higher. 

Aipharactive materials are also responsible for aimo- 
spheric ionization. Fach alpha particle (for instance, from a 
decaying radon atom) will, over Ив range of some centime- 
dors crente approximately 150.000-200.000 ion pairs 

While there is a large amount of usable energy available in 
the amosphere of Earth, as well as above the surface orin the 
atmosphere of other bodies in space, в method or apparatus 
for eliientl collecting that energy has not been forthcom- 
ing. Therefore, heretofore unaddressed need exists in the 
industry to address the aforementioned deficiencies and inad- 
spaces 


SUMMARY 


Embodiments of the preset disclosure provide systems 
and methods for collecting energy. Briefly described in archi- 
tecture, one embodiment ofthe system, among others, can be 
implemented hy a support structure wire elevated above a 
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ground Jevel, at least one collection fiber electrically con- 
nested to the support structure wire: a load electrically coa- 
nected to the suppor structure wire; and a diode lecti 
connected between the lond and at least one collection fiber. 

Embodiments of the present disclosure сап also be viewed 
as providing methods for collecting ener. In this regard, one 
embodiment of such a method, among others, can be broadly 
Summarized by the following steps: suspending atleast one 
‘Collection fiber from а support structure wire elevated above 
around level, the fiber electrically connected to the support 
Siactre wire; providing а load with an electrical connection 
{o the support structure wire to draw current; and providing а 
diode electrically connected between the collection fiber and 
the load 

‘Other systems, methods, features, and advantages of the 
present disclosure will be or become apparent to one with 
Skill in the ап upon examination of the following drawings 
and detailed description Iris intended that all such additional 
Systems, methods features, and advantages be included 
‘thin this description, be within the scope of the present 
disclosure, and he protected by the accompanying claims. 


BRIEF DESCRIPTION OF THE DRAWINGS 


Many aspects of tbe disclosure can be better understood 
with reference to the following drawings. The components in 
the drawings are not necessarily to scale, emphasis instead 
being placed upon clearly illustrating the principles of the 
present disclosure. Moreover, in the drawings, like reference 
‘morals designate corresponding parts throughout the sev- 
cal views. 

FIG. 1 isa circuit diagram of a weather energy circuit 

FIG. 2 is a perspective view of an example embodiment of 
many energy collectors elevated above ground by a structure. 

FIG. 2A is a side view of an energy collection liber sus- 
pended from a support wire. 

FIG. 2B is a side view of an example embodiment of an 
energy collection fiber suspended from a support wire and 
‘wih an addtional support member. 

FIG. 2C is a perspective view of а support structure for 
multiple energy collection fibers. 

FIG. 2D а side view of an example embodiment of a 
support structure for multiple energy collection fibers. 

FIG. 2E is a side view of a support structure for an energy 
collection бым. 

FIG. 2F isa side view of an example embodiment of a 
support structure for an energy collection fiber. 

FIG. 2G isa side view of a support structure for multiple 
energy collection fibers. 

FIG. 3 is a circuit diagram of an example embodiment ofa 
circuit lor he collection of energy. 

FIG. 4s a circuit diagram ofan example embodiment ofa 
circuit forth collection of energy. 

ТПО is acireuit diagram ofan example embodiment ofan 
energy collection circuit foc powering a generator and motor. 

FIG. 6 is a circuit diagram of an example embodiment of a 
‘circuit for collecting energy and using it for the production of 
hydrogen and oxygen. 

FIG. 7is a circuit diagram of an example embodiment of a 
circuit for collecting energy, and using it for driving а fuel 
E 

FIG. isa circuit diagram of an example embodiment ofa 
sicui for collecting energy. 

FIG. 9 is a flow diagram of an example embodiment of 
collecting energy with a collection fiber. 

FIG. 10 is a circuit diagram ofan example embodiment of 
a circuit for collecting energy from a dual polarity source 
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FIG. 11 isa system diagram ofan example embodiment of 
an energy collection system connected to an automobile 
vehicle 

HIG. 12 is a system diagram ofan example embodiment of 
an energy collection system connected 1o а lur rover 
vehicle 

FIG. 13 is a system diagram ofan example embodiment of 
an energy collection system comprising collection devices 
‘with a diode 

TIG. 14is a system diagram ofan example embodiment of 
an energy collection system comprising multiple kegs of the 
system of FIG. 13. 


DETAILED DESCRIPTION 


Methods for collecting ambient enemy have been known 
since the early 1900's. However, due to low efficiency, those 
methods did not become commercially feasible, One of the 
primary advantages ofthe present disclosure over pastas is 
{he efficiency achievable by utilizing the collection fibers 
disclosed herein to collect or harvest said ambient energy. 
Another primary advantage over past arts is the polarity 
circuit (FIG. 10) which makes use of both positive and nega- 
tive ambient energy collected by the collection fibers tocon- 
чеп said energy imo a steady positive electrical output 

Electric charges on conductors may reside entirely on the 
extemal surface of the conductors, and tend Yo concentrate 
more around sharp point and edges than on flat surfaces. 
Therefore, an electric field received by а sharp conductive 
point may be much stronger than a field received by the same 
charge residing on a arge smooth conductive shell. An 
example embodiment of this disclosure takes advantage of 
this property, among others, to collect and use the energy 
generated by an electric field in the atmosphere or above the 
Surface ofa planet or heavenly body. “Energy” is not limited 
herein to energy generated by an electric ek in the atmo- 
sphere. Energy as used herein may include any event, particle, 
Or wave, including, but not limite to photons, protons, neu 
trons, electrons, neutrinos, leptons, muons, antimuons, 
mesons, baryons, posirons bosons, gluons, pravitons, fermi- 
ons, hadrons ionic energy, gamma rays, cosmic rays, solar 
‘Wind, quarks, energy generated by the wiboclocte effect, 
convection lightning, and many other forms of energy known 
to one of ordinary skill in the ап, These forms ol energy, аз 
swell as others, may be present not only оп Earth, but also on 
the moon of the Earth, on Mars, on Venus, and on other 
heavenly bodies and even in the relative vacuum of deep 
space. 

Referring to collection system 100 presented in FIG. 2, at 
ost one collection device 130 may he suspended from a 
support wire system 120 supported by polos 110. Collection 
device 130 may comprise a diode or a collection fiber indi- 
viduals or the combination of a diode and a collection fiber. 
Support wire system 120 may be electrically connected to 
ood 150 by connecting wire 140. Supporting wire system 120 
may be any shape or pattern. Also, conducting wire 140 may 
beone wire or multiple wires. The collection device 130 in 
Tocmofa fiber may comprise any conducting or non-conduer 
ing material, including carbon, graphite, Тео, and metal 
‘An example embodiment utilizes carbon fibers, graphite 
fibers. carboalcarbon fibers or a mixture thereof for energy 
collection. Support wire system 120 and connecting wire 140 
can be made оГ any conducting material, including, but not 
Timited to, aluminum, steel, copper, ond superconductive 
material. Teflon may be added to said conductor well such 
as non-limiting examples ofa Teflon impregnated wire, a wine 

'a Teflon coating, or Teflon strips hanging from à wire, 
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Conducting wire 120, 140, and 200 may be bare wire, or 
‘vated with insulation as a non-limiting example Wires 120 
and 140 are a means of transporting the energy collected by 
collection device 130. 

An example embodiment ofthe collection fibers as collec- 
sion device 130 includes graphite, carbon fibers, carbonicar- 
‘on fibers, or a mixture thereof. Graphite, carbon fibers, and 
carkon/carbon fibers, at a microscopic level, can have hun- 
dreds of thousands of points. Atmospheric electricity, en 
asi particles, or waves may he traced these points IF 
atmospheric electricity сап follow two paths where one а 
Da surface and the other is а pointy, conductive suce, the 
electrical charge will be attracted tothe pointy, conductive 
Surface. Generally, e more points that are present, the higher 
energy that can be gathered. Therefore, carbon, graphite 
"ers caroniarbon fibers, or а mixture thereat ure 
examples that demonstrate example collection ability. 

In at least one example embodiment, the height of support 
wine 120 may be an important factor. The higher that collec- 
tion device 130 is from ground, the larger the voltage potea- 
tial between collection device 130 and electrical ground. The 
‘electric Вей may be more than 100-300 volts permeter under 
Some conditions on Earth. When support wire 120 is sus- 
pended at a particular altitude, wire 120 will itself collect a 
Nery small charge from ambient voltage. When collection 
device 130 is connected to support wire 120, collection device 
130 becomes energized and transfers the energy to support 
wie 12, 

A diode, not shown in FIG, 2, may be connected in several 
positions in collection system 100. A diode is à compone 
{hat restricts the direction of movement of charge carriers. It 
allows ап electric current to flow in one direction, but essen- 
tially blocks it in the opposite direction, A diode can be 
thoughtofas the electrical versionofa check valve The diode 
may beusedto prevent the collected energy fom dischargi 
iato the atmosphere through the collection fiber embodiment 
of collection device 130. An example embodiment of the 
collection device comprises the diode with no collection fiber. 
Another embodiment, however, includes a dide at the con- 
nection point ofa collection fiber to support system 120 such 
that the diode is elevated above ground. Multiple diodes may 
be used between collection device 130 and load 150. Addi 
tionally. in an embodiment with multiple fibers, the diodes 
restrict energy that may be collected through one fiber from 
escaping through another fiber. 

‘Collection device 130 may be connected and arranged in 
relation to support wire system 120 by many means. Some 
non-limiting examples are provided in FIGS. 24-20 using a 
‘collection fiber embodiment. FIG. 2A presents support wire 
200 with connecting member 210 for collection device 130. 
Connection member 210 may be any conducting material 
allowing for the ow of electricity from connection device 
130 to support wire 200. Then, assbown in FIG: 2, thesupport 
wire 200 of support stem 120 may be electrically connected 
through conducting wire 140 to load 150. A plurality of. 
diodes may be placed at any position on the support structure 
‘wire One embodiment places a diode at an elevated position 
atte connection point between a collection fiber embod 
ment of collection device 130 and connection member 210. In 
fn akemative embodiment, a diode is not placed between 
collection device 130 and connection member 210. 

Likewise, FIG. 2B shows collection fiber 130 electrically 
connected o support wire 200 and also connected to support 
member 230. Support member 230 may be connected 10 
collection fiber 130 on either side- Support member 230 holds 
the fiber steady on both ends instead of letting it move freely: 
Support member 230 may be conducting or non-conducting: 
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А plurality of diodes may be placed at any position on the 
‘Support structure wine. One embodiment places а diode at 
elevated position at the connection point between collection. 
fiber 130 and support wire 200 or between fiber 130, support 
member 230, and support wire 200. In an alternative embodi- 
‘ment, à diode is not placed between collection fiber 130 and 
Support wire 200 or Betwesa fiber 130, support member 20, 
and support wire 200. 

FIG. 2C presents multiple collection fibers in а squirrel 
cage arrangement with top and bottom support members 
Suppor structure 250 may be connected to suppor макаш 
wire 200 by support member 240. Structure 250 as atop 260 
and a bottom 270 and each of the multiple collection fibers 
130are connected on one end to op 260 and va the other end 
то bottom 270. A plurality of diodes may be placed at any 
Position on support structure 250. One embodiment places a 
diode at an elevated position at the connection point between 
collection fiber 130 and support structure wire 200. In an 
ternative embodiment, a diode is not placed at an elevated 
Position at the connection point between collection fiber 130 
and support structure wire 200. 

FIG. 2D presents another example embodiment of a sup- 
роп structure with support members 278 in an x-shape con- 
nected lo support stricte wire 200 at intersection 278 wih 
collection fibers 130 connected between ends of support 
members 275. A plurality of diodes may be placed at any 
position оп the support structure. One embodiment places a 
diode at an elevated position at the connection point between 
‘collection fiber 130 and support wire 200. In an alternative 
embodiment, a diode is not placed at an elevated position a 
the connection point between collection fiber 130 and support 
wire 200. 

TIG. 2E provides another example embodiment for sup- 
poring collection fiber 130, Collection fiber 130 may be 
Connected on one side to support member 288, which may be 
connected to support structure wire 200 in a fist location and 
оп the other side o support member 280, which may be 
connected to support structure wire 200 in a second location 
On support structure wire 200, The first and second locations 
"may be the same location, or they may be different locations, 
even on different support wires. A plurality of diodes may be 
placed at any position on the suppor structure, One embod 
ment places one or more diodes at elevated positions at the 
connection point(s) between collection fiber 130 and support 
‘wire 200. In an alternative embodiment, one or more diodes 
‘re not placed at elevated positions at the connection point(s) 
between collection ber 130 and support wire 200. 

FIG. 2F presents another example embodiment of a sup- 
роп for a collection fiber Two support members 290 may 
Sapport either side ofa collection fiber and are connected to 
Support wire 200 in a single point. A plurality of diodes may 
be placed at any position on the support structure. One 
embodiment places а diode at an elevated positon at the 
connection point between collection fiber 130 and support 
‘wire 200. In an alternative embodiment, а diode is not placed 
at an elevated position at the connection point between col. 
ection fiber 130 and support wire 200, 

TIG. 20 provides two supports n provided in FIG: 2F such 
‘that ar leas two support members 292,294 may be connected 
io suppor stractre wire 200 in multiple locations and col 
lection fibers 130 may be connected between cach end of the 
support structures. Collection fibers 130 may be connected 
between exch end of a single support structure andor 
beween multiple support structures. A plurality of diodes 
may be placed at any position on the support structure. One 
embodiment places one or more diodes at elevated positions 
at the connection point(s) between collection fiber 130 and 


6 
support structure wire 200. Inam alteruative embodiment, one 
Or more diodes are not placed at elevated positions at the 
connection point(s) between collection fiber 130 and support 
‘wire 200. 

FIG. 3 provides a schematic diagram of storing circuit 300 
зор energy collected by one or more collection devices 
(130 йош FIG. 2). Load 180 induces current ow. Diode 310 
may be electrically connected in series between one or more 
collection devices (130 from FIG. 2) and load 180.A plurality 
of diodes may be placed at any position in the circuit. Switch 
380 may be slectrieally connected between load 150 and at 
ast one collection device (130 from FIG. 2) to connect and 
disconnect the load. Capacitor 320 may be connected in po 
allel to the switch 330 and load 150 To store energy when 
switch 330 is open for delivery to Jod 150 when switch 330 
closet Rectitier 340 may be electrically connected in par- 
aliel to od 150, berweca the receiving ead of switch 330 and 
gund. Rectifier 340 may be a full-wave or а half-wave 
Feci Rectifier 340 may include a diode electrically con- 
nected in parallel to lad 150, between the receiving end of 
Switch 330 and ground The direction of the diode of rectifier 
340 is optional. 

їп an example embodiment provided in FIG. 4, storage 
rc 400 stores energy from one or more collection devices 
(110 from FIG. 2) by charging capacitor 410. IF charging 
capacitor 410 is not used, then he connection to ground 
shown at capacitor 410 is eliminated. plurality of Шо 
may be placed at any position in the circuit. Diode 310 may be 
Electrically connected in series between one or more collec- 
"ioa devices (130 from FIG. 2) and load 150. Diode 440 may 
be placed in series with load 150. The voltage fiom capacitor 
410 can be used to charge spark gap 420 when it reaches 
sufficient voltage. Spark gap 420 may comprise one or more 
spark gaps in parallel or in series. Non-limiting examples of 
Spark gap 420 include mercury red switches, mereury-wet- 
ted rood switches, open-gap spark gaps, and electronic 
Switches. When spark gap 420 ares, energy will are from one 
end of the spark pop 420 tothe receiving end ofthe spark gap 
420. The output of spark gap 420 may be electrically con- 
nected in series to rectifier 450. Rectifier 450 may be a fl 
‘wave or a halfwave rectifier Rectifier 450 may include а 
diode electrically connected in parallel o transformer 430 
‘and load 150, between the receiving end ol spark gap 420 and 
ground. The direction of the diode оГ rectifier 480 is optional. 
Тс output of rectifier 460 is connected 1o transformer 430 10 
drive load 150. 

TIG. 8 presents molor driver civit $00, One or more 
collection devices (130 from FIG. 2) are electrically con- 
nected to static electricity motor S10, which powers generator 
520 1o drive load 180, A plurality of diodes may be placed at 
any position in the circuit. Motor SIO may also be directly 
connected to load 150 to drive it directly. 

FIG, 6 demonstrates circuit 600 for producing hydrogen. 
A plurality of diodes may be placed at any position in the 
icut. One ог more collection devices (130 from FIG. 2) are 
‘electrically connected to primary spark gap 610, which may 
be connected to secondary spark gap 640. Non-limiting 
examples of spark gaps 610, 640 include mercury-reed 
Switches, mercury-wetted reed switches, open-gap spark 
фәр, and electronic switches. Secondary spark gap 640 may 
be immersed in water 630 within container 620. When see. 
ondary spark gap 640 immersed in water 630 is energized, 
Spark gap 640 may produce bubbles of hydrogen and oxygen, 
‘which may be collected o be used as fuel ar as components 
Tor breathable air, among other uses- 

FIG. 7 presents circuit 700 for driving a fuel cell. A plural- 
ity of diodes may be placed at any position in the circuit 
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Collection devices (130 from FIG. 2) provide energy o fuel 
cell 720 which drives load 180. Fuel cell 720 may produce 
hydrogen and oxygen. 

TIG. 8 presents example circuit 800 for the collection of 
energy, Storage circuit 800 stores energy fom one or more 
collection devices (130 from FIG. 2) by charging capacitor 
810. 1charging capacitor 810 is not used, then the connection 
tw ground shown at capacitor 810 is eliminated. A plurality of 
diodes may be placed at any position in the circuit, The 
voltage from capacitor 810 can be used 1o charge spark gap 
820 when jt reaches sufficient voltage. Spark gap B20 may 
comprise one or more spark gaps in parallel or in series. 
Non-limiting examples of spark gap 820 include mercury- 
reed switches, mercury Weed reed switches, open- gap spark 
gaps, and electronic switches. When spark pap А20 ares, 
energy will are from one end of spark gap 820 t0 the receiving 
end of spark gap 820. The output ol spark gap 820 may be 
electrically connected in series to rectifier 2S. Rectifier 828 
may bea fülaveara half-wave rectifier Rectifier 828 may 
include a diode electrically connected in parallel to inductor 
iUnd load 180, between the receiving end of spark gap #20 
and ground. The direction of the diode of rectifier 828 is 
‘optional. The output of rectifier 825 is connected to inductor 
530. Indoctor 830 may be а fixed value inductor ora variable 
inductor, Capacitor 870 may be placed in parallel with load 
150, 

FIG. 9 presents а flow diagram оГа method for collecting 
energy. In block 910, one or more collection devices may be 
Sispendal from a support structure wire. In block 920, a load 
‘may Ье electrically connected о the support structure wire to 
draw current. In block 930 a diode may be electrically con- 
nected between the support structure wire and the electrical 
connection о the oad. In block 940, energy provided to the 
Toad may be stored or otherwise utilized. 

TIG. 10 presents cireuit 1000 as an example embodiment 
for the collection of energy fom а dual polarity source. This 
may be used, for example, to collect atmospheric energy that 
‘reverses in polarity compared with the ground. Such polarity 
reversal has Boon discovered as occurring occasionally on 
Earth during, far example, thunderstorms and had weather, 
but has also been observed during good weather, Such polar. 
iy reversal may occur on other planetary bodies, including 
Mars and Venus, as well. Energy polarity on other planets, in 
deep space, or on other heavenly bodies, may be predomi- 
nally negative or predominantly positive. Collector fibers 
(130 from FIG. 2) are capable of collecting positive energy 
andor negative energy, and circuit 1000 is capable of pro- 
cessing positive and/or negative energy, providing an output 
‘which is always positive. Circuit 1000 may collect energy 
fiom one or more collection devices (130 from FIG. 2). 
Charging capacitor 1010 may be used to store a charge until 
the voltage at spark gap 1020 achieves the spark voltage. 
Capacitor 1010 is optional. 

A plurality of diodes may be placed in a plurality of posi- 
tions in circuit 1000. The voltage from capacitor 1010 may be 
used 1o charge spark pap 1020 to a sufficient voltage. Sparke 
gap 1020 may comprise one or more spark paps in parallel or 
їп series. Nondimiting examples of spark gap 1020 include 
mercury reed switches, mereury-wetted reed switches, open- 
gap spark gaps, and electronic switches. When spark gap 
1020 ares, energy will are from an emitting end ol spark gap. 
102010 a receivingend of spark gap 1020 The outputofspark 
{gap 1020's electrically connected to the anode of diode 1022 
fin the cathode of diode 1024, The cathode of diode 1022 is 
electrically connected to the cathode of diode 1026 and 
inductor 1030. Inductor 1030 may bea fixed valve inductor or 
a variable inductor The anode of diode 1026 is electrically 


connected to ground. Capacitor 1028 is electrically con- 
nected botwoen ground and the junction of the cathodes of 
diode 1022 and diode 1026. Inductor 1035 is electrica! 
connected between ground and the anode of diode 1024 
doctor 1035 may be a fixed value inductor or а variable 
inductor Capacitor 1070, the anode of diode 1026, inductor 
1035, and load 1050 are electrically connocted t ground, 
(Capacitor 1070 may be placed in parallel with Lond 180, 

FIGS. 11 and 12 provide example embodiments of vehicle 
1010, which utilizes electricity, the vehicle employing sys- 
‘ems of energy collection provided herein. Vehicle 1100 in 
FIG. 1 is shown as an automobile vehicle, but could be any 
‘means of locomotion that wilizes electricity, including а car, 
апаш, a motorcycle, a boat, an airplane, robotic rovers, space 
тй, cte: Vehicle 1100 in IG, 12 is shown as a hunar rover 
‘vehicle. In FIGS. 11 and 12, support rod 1110 is electrically 
connected to an electrical system in vehicle 1100. Energy 
collectors 130 are electrically connected to support rod 1110 
and may be used to supply enegy to electrical circuits within 
the vehicle. A non-limiting use includes a top-off charge ora. 
battery system, on-board hydrogen production, andlor assist 
ing in the same. Energy collectors 130 may be used to aug 
ment the efficiency of the locomotion that utilizes electrical 
energy as well 

FIG. 13 provides an example embodiment of energy col- 
lection system 1200 in which diode 310 is used to isolate 
collection devices 130 from spark gap 1020 and load 150. 
Collection devices 130 may comprise graphite, carbon fibers, 
carbon/carbon fibers, or a mixture thereof- 

FIG. М provides an example embodiment of energy col 
lection system 1300 in which a plurality of energy collection 
systems, suchas that provided in FIG. 13, are combined. Each 
Jeg consisting of collection devices 130 and diode 310 are 
connected in parallel with other legs, cach log electrically 
connected to trunk wire 1310. The logs could also be con- 
nected serially. Trunk wire 1310 is electrically connected to a 
collection circuit, which may comprise load 150 and spark 
зар 1020 in any configuration that has been previously dis- 
cussed, Each ler may comprise one or more collection 
‘devices 130 and at lest one diode electrically connected 
beween the collection devices and the collection circuit 
Although three collection devices 130 are shown on each leg, 
any numberof collection devices may be used Although four 
Togs are shown, any numberof legs may be used. 

Any proces descriptions or blocks inflow charts should be 
understood as representing modules, segments, or portions of 
code wbich include опе or more executable instructions for 
implementing specific logical functions or steps in the pro- 
cess, and alternate implementations are included within the 
Scope o the preferred embodiment of the present disclosure 
in Which functions may be executed ош of onder from that 
shown or discussed, including substantially concurrently or 
in reverse onder, depending on the functionality involved, as 
would be understood by those reasonably skilled in the art of 
the present disclosure. 

should be emphasized that the above-described embod 
ments of the present disclosure, particularly. any “preferred 
embodiments, are merely posible examples of implementa- 
tions, merely set forth for a clear understanding of the pria- 
ciples of the disclosure. Many variations and modifications 
may be made to the above-described embodiment(s) of the 
‘disclosure without departing substantially from the spirit and 
principles ofthe disclosure. All such modifications and varia- 
ions are intended to be included herein within the seope of 
this disclosure and the present disclosure and protected by the 
following claims. 
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Therefore, at least the following is сөй. 

1.А system of enemy collection comprising: a plurality of 
support secre wires elevated above ground kevel; at lest 
onecollection deviceincludingat least one carbon or graphite 
Tiber that collects electrical energy from the air and is electri 
cally connected о the plurality of support structure wires: а 
Toa electrically connected to the plurality of support stru- 
ture wires; and a dual polarity collection circuit electrically 
connected been the collection device and the load 

2. The system of claim 1, wherein the collection device 
comprises a diode. 

3. The system of chaim 1, wherein the collection device 
comprises: 

a diode electrically connected between the load and the 

fiber 

4. The system of claim 2, wherein the diode is elevated 
relative to the round level. 

5. The system of clim 1, wherein the fiber comprises 
graphite, carbon fibers, carbon/carbon fibers, or a mixture 
pon 

6 The system of esim 1, further comprising а diode elec- 
ней connected between the at east one collection device 
and the plurality of support structure wires. 

7. The system of claim 1, wherein the dual polarity collec- 
sion circuit comprises plurality of diodes, at least one induc- 
tor and at least one capacitor. 

#. The system of claim 7, wherein the capacitor is electri 
‘cally connected in parallel with the od 

Э.А vehicle employing a system of energy collection com- 
prising: а means of locomotion; a support structure electri- 
Silly connected о the vehicle; a least one collection device 
including at least one carbon or graphite fiber that collects 


10 
lectica energy from te air and js electrically connected 10 
the suppor structures and а oud electrically connected to the 
support structure, 

10. The structure of claim 9, wherein the collection device 
comprises a diode. 

TI. The structure of lai 9, wherein the collection device 
comprises: а diode electrically connected between he load 
and the fiber. 

12, Thestructure of claim 
relative to the vehicle, 

13. The structure of claim 9, wherein the fiber comprises 
graphite, carbon fibers, carbon/carbon fibers, or a mixture 
thereof. 

14, The structure of claim 9, further comprising a diode 
electrically connected between е at leas one collection 
алге and the support structure. 

15.A system of collecting energy comprising: 

a plurality of collection legs, cach of the collection legs 

оправ: 

atleast one collection device including at east one carbon. 

ог graphite fiber that collects electrical energy fom the 
pe 

a diode: and 

a ead electrically connected to ground. 

16. The system of chim 18, wherein the fiber comprises a 
surface having projections. 

17. The system o chim 18, further comprising a trunk line 
ıelectrically connected between the plurality o collection legs 
and the load 

18. The system of claim 17, further comprising a spark gap 
device electrically connected between the plurality of collec- 
tion legs and the loud. 


JO, wherein the diode js elevated 
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6n ABSTRACT. 


Ion Harvesting Technology harvests high voltage electricity, 
including fom atmospheric ions. A wire, or conductive 
tether, may be used 1o connect ion harvesting material 
(typically carbon, but including any materials soch ав met 
Эһ, metamaterials, or others) мене on or near an aerial 
phiform toan anchor point. Because the harvested electric 
"ty is typically of high voltage, the electricity may are 
betwen the conductive tether to nearby points of lesser or 
greater voltage. Such arcing represents a loss of power to the 
Overall system, causing the overall system to be les effi. 
cient, or possibly pon-operational, and in some cases may 
cause catastrophic system failure. Electrical isolators may be 
‘sed to prevent the losses from the arcing. 
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FIG. 1 
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COLLECT IONIC ENERGY 
FROM THE ATMOSPHERE 
200 WITH ION COLLECTORS 
ELECTRICALLY CONNECTED 
TO A SUPPORT STRUCTURE 


Y 


TRANSFER THE COLLECTED. 
210| TONIC ENERGY FROM THE ION 
COLLECTORS THROUGH AN 
ELECTRICALLY CONDUCTIVE 
TETHER ТО A STORAGE DEVICE 


{ 


SECURE THE TETHER 
220-^| — TOALAUNCH PLATFORM 


Y 
ELECTRICALLY ISOLATE 
230 ‘THE LAUNCH PLATFORM 

FROM ELECTRICAL GROUND 


FIG. 2 
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SYSTEMS AND METHODS OF LAUNCH. 
PLATFORM ISOLATION 


CROSS REFERENCE TO RELATED 
APPLICATIONS 


10001) This application claims benefit to U.S. provisional 
patent application Ser. No. 62732.100, filed on Sep. 17, 
2018, which is incorporated by reference herein. 


TECHNICAL FIELD. 


[0002] The present disclosure is generally related to 
energy and, more particularly, is related to systems and 
methods of isolating а launch platform. 


BACKGROUND 


0003] The concept of fair weather electricity deals with 
the electric field and the electric current in the atmosphere 
propagated by the conductivity ofthe ir. Clear, calm air 
Cares an electrical current, which is the retum path for 
thousands of lightning storms simultaneously occurring at 
any given moment around the cath, For simplicity. this 


energy may be referral to as statie electricity or siatie 
energy: 
19904] Ina lightning storm, an electrical charge is built up, 


and electrons are across а gas, ionizing it and producing the 
Tightening Mash. As one ol ondinary skill in the art under. 
stands, the complete circi requires а retum path for the 
Tightening flash. The atmosphere is he return path for the 
cout, The electric field due to the atmosphere reum рай 
is relatively weak at any given point because the energy of 
thousands of electrical storms across the planet are dillused 
over the atmosphere ol the entire Fart during both Tair and 
Stormy weather Other contributing factors to electric current 
being present in the atmosphere may include cosmic rays 
penetrating and interacting with the earth's atmosphere, and 
also the migration ol ions, as well as other effects yel lo be 
fully studied. 

10005] Some of the ionization in the lower atmosphere is 
caused by airborne radioactive substances, primarily radon. 
In most places of the world, ions are formed at a rate of 5-10 
pairs per cubic centimeter per second at sea level, Wili 
Increasing altitude, cosmic radiation causes the ion produc- 
tion rae 1o increase. In areas with high radon exhalation 
from the soil (or building materials), the rate may be much 
higher. 

10006] Aipha-sctive materials are primarily responsible 
for the atmospheric ionization. Fach alpha particle (for 
instance, from a decaying radon atom) will, over its range of 
some centimeters, create approximately 150,000-200,000 
on pais 

T0007] While there isa Jane amount of usable energy 
available in the atmosphere, а method or apparatus for 
lici collecting that energy has not been forthcoming. 
‘Therefore, a heretofore unaddressed need exists im the 
industry to address the aforementioned deficiencies and 
inadequacies. 


SUMMARY 


0008] Embodiments of ihe present disclosure provide 
Systems and methods for collecting energy. Briefly described 
im architecture, one embodiment of the system, among 
others, can be implemented hy at least onc ion collection 
‘device electrically connected to a support лс в con- 
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ductive tether electrically connected to the support structure: 
‘Taunch platform configured to secure the support structure 
and electrical isolators configured to isolate the launch 
platform trom electrical ground. 
[0009] Embodiments of tbe present disclosure can also be 
viewed as providing methods Tor isolating a lunch plat- 
form. In this regard, one embodiment of such a method, 
among others, can be broadly summarized by the following 
steps: collecting, ionic energy from the atmosphere with ion 
collectors electrically connected to а support structures 
transferring the collected ionic energy from the ion collec- 
tors through an electrically conductive tether 1o a storage 
device; securing the tether to a lunch platform: and elec- 
"rcl isolating the bunch platform from electrical ground. 
[0010] Ойт systems, methods, features, and advantages 
of the present disclosure will be or become apparent 1o one 
with skill in the ап upon examination of the following 
and detailed description. is intended that ll such 
additional systems, methods, features, and advantages be 
included within this description, be within the scope of the 
present disclosure, and be protected by the accompanying 
Sims 


BRIEF DESCRIPTION OF THE DRAWINGS 


[0011] FIG. 1 is a system diagram of an example embod 
ment of a system of launch platform isolation. 
10012) _ FIG. 2 is a Mow disgram of an example embod 
ment of a method of launch platform isolation: 


DETAILED DESCRIPTION 


[0013| Embodiments of the present disclosure will be 
described more fully hereinafier with reference to the 
accompanying drawings in which like numerals represent 
Jike elements throughout th several figures, and in which 
example embodiments are shown. Embodiments of the 
claims may, however, be embodied in many different forms 
‘and should not be construed as limited to the embodiments 
set forth herein. The examples set forth herein are non= 
Timiting examples and are merely examples among other 
possible examples. 

10014] lon Harvesting Technology harvests high voltage 
electricity, including from atmospheric ions. A wire. or 
Conductive tether, may be used to connect ion harvesting 
material (typically carbon, but including any materials sch 
as metals, metamaterials, or others) located on or near an 
serial platform to an anchor point. In ап example embod 
ment, he anchor point is a mechanical winch, but тау be 
amy type of anchor point located above, near, on, or in the 
planets ground. Tn an alternative embodiment, the anchor 
point includes attachment to аст. vehicles, drones, space 
Stations, and space elevators, among others whether or not 
they are connected or related o planet ground. Because the 
harvested electricity is typically of high voltage, the elec- 
tricity may are between the conductive tether to nearby 
points of lesser ог greater voltage. Such acing represents а 
Joss of power to the overall system, causing tbe overall 
system (0 be less efficient or possibly non-operational, and 
їп some cases may cause catastrophic system failure. 
[0013] FIG. Y provides a system diagram of an example 
embodiment of a system of launch platform isolation, Aerial 
device 100 comprising ion harvesting material is connected 
to platform 130 with conductive tether 110. Platform 130 
may comprise one or more of wireless transmitter 160, 


US 2021/0036500 АТ 


winch 170, electrical isolators 120, table 140, and wheels 
150, Other possible elements include, bur are not Timiied o, 
motor, gearbox, resistors, capacitors, bateries, energy sior. 
age modules, motor controller, wireless data transmitter, 
electrical measurement device, data recorders, and other 
support equipment 
1016] To avoid the arcing problem, conductive tether 10 
тау be located away From objects of lesser or greater 
voltage potentials. For example, if winch 170 on which 
Conductive tether 110 is rolled is not electrically isolated 
from the planet's ground (or artificial ground of greater or 
lesser potential), then arcing may occur. Utilizing a standard 
aerostat bunching platform may not be suitable, nor com- 
patible, with Ton Harvesting Technology as winch 170 
andor lunch platform 130 may not be adequately electri- 
cally isolated from the planet's ground, potentially causing 
arcing 
[0017] In an example embodiment, winch 170 or other 
anchor device to which tether ШӨ is connected (including 
{he “drum” оп which tether 170 is olla) is electrically 
isolated Пот the planet's ground. Additionally, any 
mechanical or electrical connections to winch 170 may be 
likewise electrically isolated from tbe planet's ground. Fail- 
ure to provide adequate electrical isolation to winch 170 or 
drum or other anchor devices connected to conductive tether 
TIO may result in catastrophic failure or undesirable орет 
tion of the entire lon Harvesting System. 
[0018] Example embodiments provided herein may utilize 
electrical isolators similar, but not necessarily identical, to 
‘electrical isolators used to provide electrical isolation to high 
Voltage transmission lines on Earth grid systems. However, 
‘other designs are also included in this disclosure. Alternative 
embodiments include any rope, cable, pipe, straps, exten- 
sions, or the like or liquids, gases, materials, or metamate- 
‘als that posses sufficient electrical resistivity to prevent 
arcing or electrical leakage. 
19019] 1n an alternative embodiment, the winch support 
Structure includes a point to which electrical isolation is 
provided 
[0020] Inan alternative embodiment, bunch platform 130, 
including winch 170, is electrically isolated from the plan- 
Cs ground through driving or positioning the lunch vehicle 
оп another platform or area designed lo provide electrical 
isolation to whatever is placed on 1, including winch 170 or 
other anchor point with or without a bunch platform or 
Vehicle. Examples include an area, surface, deck, platform, 
or mat onto which launch platform 130 is positioned (or 
driven or towed) so as to provide a surface of high electrical 
resistivity to provide enhanced electrical isolation to lunch 
Platform 130, including winch 170, The insulating surface 
may be fixed or connected, permanently or temporarily, о 
lunch platform 130, or winch 170. or any component 
"reo in order to provide suitable isolation. 
[0021] Another example embodiment includes extensions 
‘ade of high electrical resistivity used to separate or Tift 
launch platform 130 away from the planet's surface. The 
definition of planet's ground herein, includes any form of 
round, water, guid, marsh, се, mud, or any natural or 
man-made surface. 
022] Another example embodiment, includes utilizing 
quid gas, or metamaterial of sufficient electrical resistivity 
to prevent arcing or electrical leakage on which winch 170 
or lunch platform 130 (anchor) may be placed upon or lo 
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oat upon or in, thereby providing electrical isolation from 
te plane's ground, ocean, or surface. 
10023) An example embodiment of aerial platform 100 
Includes but is not limited to aerosbte, balloons, kites, 
heliites towers, poles, buildings, objects above the planet, 
in the atmosphere, or in space to which tether 110 is 
connected Gacluding but aot Кей to à space elevator), 
sand any device or means of providing altitude greater than 
‘Tem above the planet's surface or combinations thereof, 
10024] FIG. 2 provides a flow diagram of an example 
embodiment of а method of launch platform isolation. In 
block 200, ionic energy is collected from the atmosphere 
with ion collectors electrically connected to а support struc- 
ture. In block 210, th collected ionic energy is transferred 
from the ion collectors through an electrically conductive 
tether to a storage device. In block 220, a tether is secured 
to a lunch platom, In block 230, the launch platform is 
electrically isolated from electrical ground. 
[0025] Any process descriptions or blocks in low charts 
Should be understood as representing modules, segments, or 
portions of code which include one or more executable 
instructions for implementing specific logical functions or 
eps in the process, and alternate implementations are 
Jncladed within the scope of the prefered embodiment of 
the present disclosure in which functions may be executed 
ош of order from that shown or discussed. including sub- 
stantially concurrently or in reverse onder, depending on the 
functionality involved, as would be understood by thse 
reasonably skilled in the art of the present disclosure. 
I0026] It should be emphasized that the above-described 
embodiments of the present disclosure, particularly, any 
“preferred” embodiments, are merely possible examples of 
implementations, merely set forth for а clear understanding 
of the principles of the disclosure. Many variations ond 
modificntions may be made о е above-described embodi- 
теш) of the disclosure without departing substantial 
from the spirit and principles of the disclosure. АП such 
modifications and variations are intended to be included 
herein within the scope of this disclosure and ihe present 
disclosure and protected by the following claims. 
Therefore, at least the following is claimed: 
LA system comprising: 
at least one ion collection device electrically connected to 
а support structure; 
a conductive tether electrically connected to the support 
ıa lunch platform configured to secure the support struc- 
зше: and 
electrical isolators configured to isolate the launch plat 
па from electrical ground. 
2. The system of claim 1, wherein the ion collection 
deve copie kast one of bon, gis oes 
3. The system of claim 1, wherein launch platform com- 
prises a winch configured to manipulate the altitude of the 
Support structure 
4. The system of claim 1, wherein the support structure 
comprises an aerial platform, the serial platform comprising 
‘atleast опе of an aerostat, balloon kite, helikite, tower, pole, 
and building. 
5. The system of clim 1, wherein the electrical isolator at 
‘enst one of an electrical, mechanical, and optical isolation 
barrier 
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6. The system of claim 1, wherein the electrical isolator 
comprises t least one of rope, cable, ipe, straps, exten- 
Sions, Лада gases, material, and metamaterial configure to 
prevent arcing or electrical leakage. 
"7 The system of clim 3, wherein the electrical isolator is 
provided by positioning the lunch platform in on area 
Configured to provide clecteical isolation to an item in the 
3. А method comprising: 
collecting ionic energy from the atmosphere with ion 
‘collectors electrically connected to a support structure: 

transferring the collected ionic energy tem the ion col- 
lectos through an electrically conductive tether o a 
storage device 

securing the tether to a launch platform; and 

electrically isolating the lunch platform from electrical 

munt. 

э. The method of claim В, wherein the ion collectors 
comprise at least опе of at Кан onc of carbon, graphite, 
graphene, and silicene. 

10. The method of chaim В, further comprising manipu- 
ting he аййшде of the support structure with а wine. 

11. The method of clim 8, wherein the suppor structure 
comprises an aerial platform. the acral platform comprising 
at least one ofan aerostat, balloon kite, helikite, tower, pole, 
and building. 

12. The method of chaim 9, wherein electrically isolating. 
the launch platform comprising isolating with at east one of 
an electrical, mechanical, and optical isolation barrier, 

13: The method of claim 10, wherein electrically isolating 
‘he platform comprises implementing а least one of rope, 
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cable, pipe, straps, extensions, liquids, pases, material. and 
metamaterial configure to prevent arcing or electrical leak- 
эш. 

M. The method of claim 8, further comprising positioning 
the linac platform in ап area configured to provide elec- 
rical isolation toan tem in the area. 

15. A system comprising: 

a lunch platform configured to secure a support structure 

Supporting ionic energy collectors; and 
lectica isolators configured to isolate the launch plat- 
Torm from electrical ground. 

16. The system of claim 18, wherein the ion collectors 
comprise at least опе of at least one of carbon, вре, 
graphene, and silicone 

17. The system of claim 15, further comprising а winch 
configured to manipulate the altitude of the support strae- 

18. The system of claim 15, wherein the support structure 
comprises an aerial platform, the serial platform comprising 
fat least one of an aerostat, balloon kite, elite tower, pole, 
and building. 

19. The system of claim 15, wherein the electrical isola- 
tors comprise t least one of an electrical, mechanical, and 
optical isolation barrier 

20, The system of claim 15, wherein the electrical isola- 
tors comprise at least one of rope, cable, pipe. straps, 
extensions, liquids, gases, material, and metamaterial con- 
figure to prevent arcing or electrical leakage 
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JC Bose patents radio wave detector, September 30, 1901 


Jessica MacNeil -September 30, 2017 


James Clerk Maxwells equations predicted the existence of electromagnetic waves of diverse 
wavelengths in the 1860s, and in 1888 Oliver Lodge and Heinrich Hertz verified it, along wires 
and in free space. After reading about their experiments, JC Bose, a professor of physics at 
Presidency College in Calcutta, India, reduced the waves to about 5mm to study them, 


He developed the use of galena (lead sulfide) crystals contacted by a metal point for detecting 
millimeter electromagnetic waves, and filed patent 755840, for a "Detector for electrical 
disturbances" in 1901. It was the first device to use a semiconductor junction to detect radio 
waves. 


Bose created a portable device to study the optical properties of short waves, which incorporated 
the earliest waveguide and horn antenna. It would be more than 30 years before more research 
and analysis was done with the now widely-used horn antennas. His use of dielectric lenses, 
polarizers, prisms, and semiconductors at frequencies as high as 60 GHz, were also well ahead 
of his time. 


oumedr.comlelecroieslogedn- moments442100G/0C-Bose-patete-taio wave-detectar-Septamber- 30-1801 


в 


ОЛ IC Bose patents radio wave detector; September 30, 1901 | EON, 


paratus at the Bose Intute in Kolkata, India. 
Source: Wikipedia user Ganguljusuarup 


In а 1895 demonstration, he used electromagnetic waves to ignite gunpowder and ring a bell from 
a distance, reported to be nearly a mile. In 1897 Bose presented his microwave experiments at 
the Royal Institution in London (see the photo and diagram below). 


PR, iater лощина М, plane mie С, rnb mir s көйү 
"cin nim Р, эю: К, ciae: Ре [шю 
reel enl sig er tant каи, Бу id drin 
ae V wlio, dra et С ати 


He founded the Bose Institute in 1917 in Calcutta where some of his original instruments and 
devices are displayed. Bose spent much of his later career studying the effects of electromagnetic: 
radiation on plants. 
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Diodes 
Back to the index 
Which diode can I use best in my crystal receiver? 


Maybe you think a diode with a voltage drop as low as possible, then also small signals at the detector circuit are 
detected. 

But diodes with a low voltage drop, also have a high reverse current (leaking current), this will load the detector 
circuit heavier, the Q of the detector circuit reduces, and with that also the voltage across the LC circuit. 

Ata lower input voltage the diode will give much more losses, and it can happen that despite the lower voltage 
drop of the diode, you have less voltage at the load resistor. 

Besides that, reduction of circuit Q will also gives a less selective receiver. 


For every 20 mV less voltage drop, the reverse current will approximately double. 


Germanium, silicon, en schottky diodes. 

Depending on the material they are made from, we can distinguish germanium diodes, silicon diodes and 
schottky diodes. 

There are some more types, which are not discussed here. 


Silicon diodes have the highest voltage drop (about 0.5 Volt) and are for this reason not very useable for crystal 
receivers. 
Unless we use a small DC bias current, which brings the diode already a little bit in conduction. 


Germanium diodes have a low voltage drop (about 0.1 - 0.2 Volt) and are often used in crystal receivers, 
The properties like voltage drop and reverse current can vary a lot between two germanium diodes of the same 
type 

In practice we can best test several germanium diodes in our receiver and then choose the best. 

The diode resistance RD of germanium diodes is most times rather low, and only useable in crystal receivers 
with a low Q (low sensitivity and low selectivity). 

For high performance receivers, we can better use a suitable schottky diode. 


Schottky diodes have a voltage drop of about 0.25 Volt. 
The differences in properties between two diodes of the same type are often small. 
Schottky diodes with the correct resistance RD are very useable in high quality crystal receivers. 


The given voltage drop is normally measured at a forward current of about 1 mA. 
Also if we measure the voltage drop of a diode with a multimeter, the test current shall be about 1 mA. 

But also below this voltage drop the diode can conduct current, and can rectify a RF (radio frequency) signal. 
Only the current through the diode is then much smaller. 

When receiving very weak stations, the current through the diode can be c.g. only 10 nA. 

At such a low current, the voltage drop of the diode is also much lower then at 1 mA. 


Detected voltage as function of the input voltage 
If we rectify a RF signal with a diode we can distinguish two situations. 


Situation 1: Rectifying in the linear region 
Ifthe input voltage is high enough (well above the voltage drop of the diode at 1 mA), the output voltage of the 
diode Will be about proportional to the input voltage. 

So double input voltage, gives about double output voltage. 


The output voltage is almost equal to the peak value of the input voltage. 
The power losses in the diode are in this region very low compared to the rectified power. 


Situation 2: Recifying in the square law region 
Ifthe input voltage is low, lower then the voltage drop of the diode (at 1 mA) then the situation is completely 
different. 

The input of the diode behaves for the RF signal like a resistor with value RD. 

The output of the diode behaves like a DC voltage source in series with a resistor, the value of this resistor is 
also equal to RD. 

The value of the DC voltage source is square law related to the amplitude of the RF input signal. 

So double input voltage, gives 4 times as much detected DC voltage at the output 

In the square law region the output voltage of the diode will be much lower then the input voltage, the diode 

gives much power loss between input and output. 

The lower the input voltage, the higher the losses. 

The higher the input voltage, the lower the diode losses. 

When further increasing the diode input voltage, we gradually come into the linear detection region. 

When receiving weak stations, detection takes place in the square law region, 


Between the linear and square law region, there is a region not linear, and not square law but somewhere їп 


between. 
This region is not discussed here. 


Equivalent circuit of a diode at low input voltages. 


Via this link you find a measurement on several schottky diodes, which shows detection in the square law region 
takes place at input voltages below 200 mVpp. 


Diode resistance RD. 

At zero voltage, diodes have а certain resistance, 

This resistance at zero Volt we call RD. 

The lower the reverse leaking current of the diode, the higher resistance RD. 

When detecting small signals (in the square law region) the input of the diode also behaves like a resistor with 
value RD. 


But how do we know the RD of a diode? 
We can calculate it with the formula: 
formula 1: RD = 0.000086171 x n x TK / Is 


RD = diode resistance at zero Volt (unit: Ohm) 

п = ideality factor, the lower this factor the better, between 1.0 and 1.1 is a very good value. 
TK = temperature in Kelvin (= temperature in °C + 273) 

Is = saturation current (unit: A) 

x= multiply 


The values of n and Is can (sometimes) be found in the diode datasheet, 


In the following table some types of schottky diodes, with the values for n, Is and Rd, the maximum reverse 
voltage and the diode capacitance at zero voltage. 


[maximum 


[reverse voltage Capacitance | 


Куре diode |n fis at 25°C|RD at 25°C 


[5082-2835 [1.08[ 222A | 1260kQ 8 Volt TpF [datasheet 
[BAT8S ? ? 200kQ77[ 30 Volt 10 pF [datasheet 
[HSMS2820|LO8| 225A | 12600, 15 Volt TpF [datasheet 
[HSMS 2850/1.06[3000nA | 9.07ко |  2Vok 0ЗрЕ | 


[datasheet 


|HSMS 2860[1-10[ 382A | 743kO. 4 Volt 03 pF _ [datasheet 


To decrease the value RD, We can connect more diodes in parallel, with two the same diodes parallel the value of 
RD shall halve. 
With 3 diodes parallel, the value of RD shall be divided by 3 etc. 


Diode resistance when using bias current. 

We can decrease the value of RD by sending a small DC bias current (e.g. 0.1 uA) in forward direction through 
the diode. 

The higher the bias current, the lower RD will be. 

With the following formula we can calculate the diode resistance RD, when we make use of a DC bias current. 


Formula 2: Вр = 0.000086171 x n x TK /(Ib + Is) 


R= diode resistance at certain DC bias current Ib (unit: Ohm) 
n= ideality factor of the diode 

TK = Temperature in Kelvin (= temperature in °C + 273) 

Ib- DC bias current through the diode in A 

Is =saturation current of the diode in A 


A diode with a certain RD value at a certain bias current, gives the same receiving performance as a diode 
without bias current with the same RD. 


Influence of temperature on "saturation current 
The saturation current (Is-value) is strongly depending on temperature. 
A temperature increase of 1 °C will increase the Is value by about 7 %. 
In datasheets, the Is value is most times given at 25 °C. 
Ifthe diode temperature is not 25 "C, but another value "T", then we must multiply Is with a factor 1.07°(T-25). 
T = diode temperature 

raise to the power of 


Ideality factor n 
The ideality factor n of a diode indicates how good the diode performs with regard to an ideal diode. 
A (not existing) ideal diode has a value of n-1 

At low input signals, the maximum available detected output power is proportional to 1/n. 

So doubling the n will halve the output power (this only applies at weak signals). 


Diode capacitance 
Between the two connections of the diode there will be a certain capacitance (capacitor value), when this 
capacitance is fairly high (e.g. 10 pF) the tuning range at high frequencies is limited. 


At increasing reverse voltage across the diode the capacitance will reduce, also the detected voltage in a crystal 
receiver is such a reverse voltage. 

Through this, the frequency of the circuit can shift upwards when receiving strong signals 

On the next page: experiments with a detector unit you find in table 3 a measurement about the frequency shift 


Measuring the Is value of a diode. 


We can measure the Is value of a diode as follows: 
Send a small current through the diode, the value of this current (ID) must be about 1 pA. 
Measure the voltage across the diode (VD). 


Circuit diagram for measuring the Is value of a diode. 
The voltage across the diode is about 0.2 Volt. 
The voltage across the resistor is about 10 Volts, so the current is about 1 pA. 


‘The voltmeter must have a resistance of at least 10 MQ, 
‘The 100 nF capacitor reduces the influence of radio signals and hum on the 
measurement, 


Calculate Is with the formula: 
formula 3: Is = Ip / (e^ (Vb (0.0257xn))-1) 


Is = saturation current of the diode in nA 
ID = current through the diode in nA, (1 pA = 1000 nA) 
base of the natural logarithms, this is about 2.718 
raise to the power of 
voltage across the diode in Volt 
ideality factor of the diode, if you don't know this value, take for instance: n= 1.08 


More information about measuring the Is you can find on the website of Ben Tongue , in his articles number 4 
and 16. 


1 measured the Is value of several diodes, and calculated the diode resistance RD. 
Also some European germanium types are measured. 
Several diodes are measured of the type OA9S and AA119 


[Diode Vb (Volt) at 1 pA [5 (nA) [Ro (КО) 

[HSMS282K [ДЕП 79 3408 
|HSMS2S2K 2 parallel 10.118 145 1867 | 
[HSMS286K (I diode) 0.1116 таз [ 145 
[5082-2800 |01971 тла [ 23756 
[5082-2835 5.04 5373| 
[5082-2835 2 parallel | 95 | 2850 
[ВАТ 82 73 3710 
[BAT 85 908 298 
[DART (germanium) 800 34 


Diodes for crystal receivers 


22208 
А95 #1 (germanium) [0.0272 600 45) 
A95 #2 10.0221 821 33 
Jags #3 10.0271 604 45 
DA95 #4 10.0304 502 54 
[AATI6 (germanium) _ [00441 256 106 
[AATIS #1 (germanium) 0.0320 461 Е] 
IAALIS #2 (0.0363 370 B 
A119 #3 (0.0828, 272 100 


The HSMS282K is the same as the HSMS2820, only the HSMS282K has 2 equal diodes in one package. 


The Is value of the HSMS282K, the HSMS286K and the 5082-2835 is lower than the value in the datasheet, this 


has also been noticed by other people. 
Ben Tongue wrote me, that the Is value of the 5082-2835 has been reduced over the years by the manufacturer. 
Also temperature has big influence, I measured at 18 "C, in datasheets the Is value is given at 25 °C. 


А increase from 18 °C to 25 °C will increase the Is by 60%. 


Back to the index 
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лавот FM Crystal Set 


ANTENNA 


«20 uH 


20pF Audio Out 


Aturns.5 diameter 1.5 long, tap at 1 turn or best signal, spread coil for band coverage 


By slope detection you can get FM. If you live close to the stations 
you should do well with Hi Z phones. I use an audio amp, I am far 
from the stations. I get three. 


souscrit. com!FM20Cryslal# 208et him 
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ОЛ роцмезїн broadcast receiver 


Radio а cristallo c dintorni - Le Radio di Sophie - Crystal sets 


Radio a cristallo doppio circuito per 
O.M. 


Un progetto di Luciano Loria 


а - presa antonna — presa terra’ 


II circuito рій semplice, ed anche molto efficace, per la realizzazione di una radio a cristallo, consiste di un circuito: 
LC accordato sulla frequenza da ricevere e da un rivelatore (cristallo di galena, diodo al germanio). 


Vediamo cosa accade se questo circuito si raddoppia: due bobine, due condensatori variabili, due diodi. 


Materiale occorrente 

Antenna 

Ll; L2 = 90 spire filo rame smaltato 40,3 mm 
su tubo isolante £j 3 cm. 

CVI; СҮ? = variabile in aria 350 + 350 pF 

СІ = condensatore ceramico 220:330 pF 

Dl; D2 = diodo al germanio (ААП? 


Schema elettrico 


Nello schema elettrico notiamo che L1, CVI, D1 costituiscono un primo circuito di sintonia ¢ di rivelazione, cosi 
come L2, CV2, D2 che costituiscono il secondo circuito; questi sono accoppiati tramite il condensatore ceramico 
CI da 220/330 pF. Per ottenere risultati apprezzabili, ed una migliore selettività*, occorre che le due bobine siano. 
montate con i rispettivi assi ortogonali fra loro (vedere foto). 


hitter leradicaisophie Double xta him 2 


ОЛ Doubie-xtal broadcast receiver 


^ La selettività dipende anche da СІ, per aumentarla si può diminuire la capacità fino a circa 33pF. 


NOTE COSTRUTTIVE 
Evitare, per la costruzione, l'uso di telai metallici, anche le bobine non vanno sistemate troppo vicine al variabile. 

1 condensatore variabile ha due identiche sezioni comandate da un alberino unico; L1 e L2 sono avvolte su tubo di 
cartone di derivazione casalinga, infatti, sì tratta del tubo dove sono avvolte le pellicole trasparenti o d'alluminio 
per cucina. 

Il contenitore trasparente, sempre nell'ambito di un riciclaggio intelligente dei materiali che si trovano in ogni casa, 
è l'astuccio di certe famose praline al cioccolato (nella foto è visto senza il coperchio), 

Naturalmente occorrono, anche: una buona antenna filare esterna; una presa di terra efficace; una cuffia ad ана 
impedenza; in tal caso l'ascolto, della stazione locale in OM, è garantito e risulta migliorato rispetto a quello 
ottenuto con il circuito bas 


luciano loria@mail.com 


Torna alla Pagina delle radio a cristallo 
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THE WIRELESS CONNECTION 


ur earlier crystal receiver projects 

proved popular, so here's another 

Crystal receiver withan odd twist: 
i's intended to intercept stations on the 
88- 10 108-MHz FM band! With some 
modification, iI also copy nearby УНЕ 
AM aviation band traffic, just the ticket 
for eavesdropping while watching the 
activity at your local airfield! FM crystal 
receiver projects aren't new; this project 
is based on material from an article that 
тап back in the 1950s, but with some 
modern refinements to improve perfor 
mance, Mos of the parts you'll need to 
build this project can be found in your 
junkhox, but ГИ also provide some mail- 
‘order sources for those of you who don't 
have goodies hoarded away! 

Monitoring FM signals is more chal 
lenging than tuning in your local AM sta- 
tions with а simple crystal sel. There are 
two reasons: AM signals are readily 
detected by a crysta-diode detector, and 
а simple longwire antenna will usually 
suffice in providing enough signal level 
So you can hear at least a few of the local 
stations. FM isa different animal. А crys- 
tal detector recovers both a DC and audio 
signal rom an AM carrier, a simple diode 
detector will only produce a DC signal 
component when monitoring a FM sig 
nal. Since there are no AM sidebands to 
mix with the carrier in ће detector, none 
of the audible information is recovered, 


Slope Detection 


So, how's it possible to make a work: 
ing EM crystal radio? Good question, The 
answer lies in using a technique called 
"Slope Detection.” FM is simply a carri- 
er being shifted in frequency at an audi- 
ble rate. The rate of shift corresponds to 
the frequency of the audio signal while 
the excursion, or carrier deviation, repre- 
sents the audio signal level, or amplitude, 
U.S. FM broadcasters are allowed a devi- 
ation of 75 kHz, or 150 kHz total. This 
means we can hear FM signals on a sim. 
ple crystal radio, providing the tuned cir- 
cuit has enough Q for the recovered audio 
tobe great enough to drive a pair of head- 
phones. Whereas a crystal detector will 
detect AM signals without tuned circuits, 
the FM set relies on a very sharply tuned 
high-Q circuit to work. If we tune the FM. 


by Peter J. Benini, radioconnection @juno.com 


Building An FM Crystal Receiver! 


Bc 


Slope Detection 


—_ 


Figure 1. Here's а representative tuning curve for an LC tuned circuit as found in our РМ. 

Cristal Set, Мере detection occurs when he FM carrier straddles ether side of he tuning 

curve between points А and B or C and D. An AM carrer would be centered berween points 
Band C for best AM detection. 


Figure 2. Here's the schematic for the simple and basic FM crystal receiver. FM performance 
is about 20 dB down from AM signals in the same tuning range. It makes a good companion 
‘atthe local airfield to monitor AM aircraft and tower traffic nthe 120-MH: region. 


station so it falls on cither side of the 
slope, the modulated FM carrier will be 
converted to AM since its signal amp! 
Tode will vary depending on where И falls 
on the tuning slope at any given instant. 

Many сапу 2-meter amateur FM 
repeater operators used AM transceivers, 
modified with simple external FM mod- 
tulators, while using slope detection to 
hearthe FM repeaters. Mostof these early 
АМ receivers were 15 or 30 kHz wide; 
the IF bandpass curves easily recovered 
the + SXHz FM deviation! The trick was 
1o tune to one side of the signal or the 
other, carefully centering the FM carrier 
‘on the center of the tuning skirt, not dead 
on at the peak! In short: The steeper the 
slope, the greater the recovered audio for 
a given deviati 

Figure [illustrates how slope detec- 
tion works. The curve on the drawing 


represents a typical. but not exact, rep- 
resentation of how a tuned circuit 
responds as it is tuned across a carrier. 
Points A and D denote the bandwidth of 
the tuned LC circuit. The areas between 
points A and B and C and D represent 
the slopes of the tuning curve. Ideally, 
an AM signal would be tuned so its car- 
rier is at the apex, or center, of the tun- 
ing curve, If we center the carrier fre- 
quency ofthe FM transmitter tothe same 
spot, the carrier will swi 

slopes, and any recovered audio wi 
be canceled. Instead, the "sweet spot 
where the FM carrier falls near the mid- 
point of the slope between A and B, or. 
likewise on the slope of the curve 
between points C and D. The AM detec: 
tor output will then swing in correspon 
dence with the aural information carried 
on the FM carrier 
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View rom bottom, Pat side down. 


Figure 3 The infinite impedance detector offers several advantages over a germanium diode 


detector, I has gain, doen load he tuned circuit andit features ber weal signal detection, 


Ideally, for maximum audio recovery, 
the FM deviation will "sweep" over the 
largest area of one side of the slope as is 
possible. It's hard to match the tuning. 
‘curve to the FM deviation, and also any 
non-linearity in the slope along the rise oF 
fall on the curve (a straight line, like a saw 
tooth, is ideal) will cause distortion. Too 
Wide а slope and the FM deviation will 
fall on a very small area on the slope, giv- 
ing very poor recovered audio, Too much 
deviation, where the carrier swings 
beyond the cutoff and into the opposing 
slope, yields large amounts of distortion 
on the recovered audio, In practice, these 
sets do work, but don't expect anything 
approaching high-fidelity reception! 


The Simplest Receiver 


There are several key elements needed 
forthis project to work, most importantly, 
having a very strong local FM station ог 
two or listen to. Most urban locations are 
so blessed, You'll also probably need a 
good outdoor FM or TV antenna to cap- 
ture enough signal for the set to work, and 
it's a big plus if your system includes an 
inline VHF/FM preamplifier, 

Let's get started by looking at Figure 
2, the starting point for our project. It 
closely resembles the primitive FM crys- 
tal set projects shown in those early mag- 
azines. The heart of the receiver is the 
high-quality tuning capacitor and induc 
or. The tuning capacitor сап be salvaged 
froman old FM tuner or converter, if need 
be. The tuning capacitor (CI in the draw- 
ings) is а 35-pF capacitor with a built in 
3:1 vemier dial reduction, and was sal- 
‘aged from my junkbox. Any capacitor 
with а maximum capacity of 25 0 45 pF 
will work, 

The set tunes rather broadly, thus the 
vernier tuning isn't a necessity, but it is 
nice tohave, One source forthe cap is Fair 


Photo A. The tuning capacitor and сой form 
the heartoftheerttal set The Qof these paris 
determines the tuning slope, and ultimately 
амо recovery on FM signal The capacitor. 
Shouta he the est quality available, Ofen та. 
itary surplus capacitors with ceramic insula. 
tion are available оп he surplus market or ar 
hamfests. lf you сап find one, use it, The tap 
point for the antenna is visible. Use а short 
ead between the tap and 11 connector 


Radio; its 3G-25 variable cap has a 
vernier drive and three sections with 4- 
25, 4-20, and 3-17 pF. Two of these sec- 
tions could be paralleled to yield a larger 
tuning range. The inductor (L1 in all 
drawings) is wound from a length of #8 
copper ground wire, available from any 
hardware store. You can substitute а 
smaller gauge if necessary. The circuit Q 
could be improved by silver-plating the 
coil—if you have a means to do so try it 
Otherwise, I suggest polishing the copper 
ioa sheen, followed by applying a coat of 
clear Krylon to prevent tarnishing. The 
coil consists of six turns; I used a half- 
inch wood dowel as a form to wind the 
сой. The antenna tap is made at one-half 
Turn above ground on the сой, Photo A 
shows the tap point and also the tuning 
capacitor, Table 1 lists the parts values 
and sources for all the components used 
in three versions of the receiver shown in 
this month's column. 


Photo B. Here's the Millen Grid Dip Meter in 
‘acto! When tuned the resonant frequen. 
Cy af the capacitor and сой, the meter on the 
Millen will dip toa lower value. Fifty or 60 
years ago, every ham owned one ofthese use 

fu pieces of test equipment. That was atime 
when hams built their own gear. Now using 

one has become an олмас оп. 


Tknow finding рап» can be difficult. L 
listed а few resources in Table 1, includ 


ing one for a basic kit, sans headphones, 
for building the basic FM crystal set. This 
five-dollar postpaid kit can serve as the 
nucleus for the more advanced versions 
shown here as wel 


Checking The Tuning Range 


A grid-lip meter isthe easiest way to 
check the tuning range of your coil and 
tuning capacitor combination. A ham 
friend who isalsoa builder isa likely can- 
didate to have one of these units in his 
workshop, Photo B shows my venerable 
James Miller ‘dipper being used to check 
that my set will tune the entire FM band, 
These devices are variable oscillators 
with calibrated tuning ranges. A set of 
companion plug-in coils allows covering 
from the broadcast band up through 300 
MHz, When the dipper'scuilis held near 
a tuned circuit, and the grid dipper is 
Tuned to that frequency, the grid current 
im the “dipper will drop (or dip"), as 
shown on the 'dipper's built-in meter. 
Alternately, a signal generator would 
also do for checking the tuning range. 
‘Compressing orexpanding the coil slight 
ly will shift the range: squeezing the coit 
will allow lower frequency tuning, while 
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Phones 


Figure 4. Adding the infinite-impedance detector o the basic FM ervstal 
receiver might make ће difference betwee hearing а uin or nox! 


Photo С. The leads for the infinite-inpedance detector shouldbe kept short 
‘and direct for УНР. The J-FET leads und associated parts are mounted 10 
Me capacitor terminals and frame —————э 


Table 1. Paris List And Recommended Suppliers 


m #8 copper wire, see text 
с variable capacitor, 5 to 50 pF max. with knob 

Di INS4A germanium diode, or equivalent 

n RCA phono jack or suitable RF connector for antenna. 
a 10 ld @ 16 volts electrolytic 

a 10 pfd @ 16 volts electrolytic 

са 108 @ 16 volts electrolytic 

cs 0.1-mfd ceramic capacitor @ 16 volts 

се 220 10 470 ld @ 16 volts electrolytic. 

ст 500-pF ceramic disc or silver mica capacitor. 

RI 47k-ohm 1/4-want resistor 

R2 Зови 1/4-watt resistor 

R3 10k-ohm variable potentiometer, audio taper/with knob 


ВАТІ 9-volt transistor battery with battery clip 
Phones 2000-ohm vintage headset or crystal earpiece 
Speaker — Sohm speaker in enclosure 


9 J-FET, type J-310 
U1 LM-386 DIP package 8 pin audio IC 
Resources 


* Dan's Small Pars, PO Box 3634, Missoula, MO 59806-3634, (406) 258-2782, 
‘ww danssmallpartsandkits net 

This is an excellent resource for all components (ICs, FETs, small рапа, and vari- 
able caps). Dan's features low prices and is set up to deal with home experimenters, 
Dan's offers ап online catalog and ordering system. Minimum order might apply, 
check with seller. 


+ Bill Turner, 1117 Pike Street, St. Charles, MO 63301, (636) 949-2210, 
wwwdialcover com. 

Bill offers а kit and copy of the original vintage magazine article for the FM 
Crystal receiver for $5 postpaid. No fills or headphones, just the basic parts. No 
minimum order. 


+ Fair Radio Sales, 2935 St. Johns Road, PO Box 1105, Lima, OH, (419) 227- 
(6573, www firradio com. 

Surplus stalwart Fair Radio has a nice thee-section variable (catalog #3G-25) that 
will work well, Price is $6. They also offer some high-Q ceramic military versions, 
‘hut these are more expensive. Minimum orders might apply, check with seller. 


expanding the coil will increase the high- 
er end of the tuning range. A 40-pF vari- 
able capacitor should tune from 80 MHZ 
through at least 130 MHz into the aireraft 
band. At worst, you may have to wind a 
new coil with a tum added or removed 
before you're able to tune the desired 
range. Adding a full or partial wen will 
lower the frequency. Photo В shows my 
Millen dip meter in action, 


Improving The Detector 


Crystal diodes make poor detectors 
Germanium diode detectors don't work 
well on weak signals; fora weak enough 
Signal they act more like resistors than 
diodes. Figure3 shows circuit fora neat 
device called an Infinite Impedance 
Detector. This detector offers some gain 
und doesn't load the tuned circuit as much 
as з diode detector would; hence the Q 
and selectivity are also improved. The J- 
FET gate adds some capacity tothe tuned 
circuit, and this can reduce Ihe high-fre- 
‘quency tuning by several MHz 

Photo C shows how the 1 FET and 
associated parts for the infinite-imped. 
ance detector are mounted using short 
leads. The gate is tied directly to the tun- 
ing capacitor stator terminal, and the 
FET's source lead bypass caps and bias- 
ing resistor are tied directly 10 the capac 
itor frame for good VHF performance 

Figure 4 shows how the infinite 
impedance detector is incorporated in the. 
FMcrystal receiver Parts valuesare given 
in Table 1. The detector will drive a pair 
of vintage high-impedance headphones 
{2000ohms or better) directly, Гизе pair 
of military sound-powered headphones 
with a matching transformer. Adding the 
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"Seon Our Web Site 


"Figure 5. Adding he high gum audio ае gives loudspeaker volume on strong warns 


Photo D. The audio amp IC is mounted using 

dead hug" construction techniques. The 

larger parsire glued to the pe board to 
tate stress оп the IC leads 


«т. Again, it isn't prety, since I consid 
етей this to be an experimental project 
An offon switch is needed to preserve 
battery life. 


An Apology 


Our opening photograph in the July 
2004 ше purportedly showed the 
deplorable condition of my Zenith 6S321 
cabinet. What accidentally got forward. 
Gl for publication was a photo of a nice 

aple Trom the webpages 

Photo F. This is ту 68321 Sura Bars Urban’s Internet sie at 
enik отут e кир! ауен сене, wwwarbac-anlquetadiocom. 1 had 
ihr cabinet ее; «bi of то. Т залей. Saved hin photo a an example to Follow 
Bpen o eper eap aade cea М Блю es dene openly 
Photo war take. Chemical riper rik Photo E i ihe correct photo. Anyway, 
тари the phoreeched lacquered al em Mikes neba ne sone ech 
ferns on the front which I intent to restore едой radios in his collection, and 10 

Check out few he's offering for sale, 

imfinite-impedance detector allowed me prototyping cireuits on the Пу. T think ^ Well that’s it for this month Ifyou 
to hear some FM stations rom my rual some builders calli technique Ugly build one of these sets, I The to hear 
Home when using some high fain tower- Board construction. Hot glue assisted im abouti amd photos would be great! Let 
mounted УНЕ antennas, mounting and supporting the and larg. me hear about your other projects, as well 
You might want toty this detector on er componere 19 the board. Photo Б. Until next month, Keep thse soldering 
your AM BCB crystal sets; it makesa big irons warm and those eters coming in 


Photo Е Here's u op view of the completed 

receiver. Ugly, but it oris ond и was 

Intended oy an experimental provorype 10 
ейп with, 


If you enjoy radio communications you'll love. 
Adding An Audio Amplifier 


POPULAR COMMUNICATIONS‏ کے 


Figure S shows the final phase of the 
TM ушш receiver. А small pin LM. | | The World's most authoritative monthly magazine for Shortwave listening 
386 audio IC gives enough gain for loud. | | and Scanner Monitoring. Read by more active listeners world-wide. 
speaker level volume, orto drive more | | Gat tast home delivery of Popular Communications and save 5300 year over 

wary low-impedance head. | | te newsstand pice Save even more on 2 or 3 year subs: 

T mounted the IC and supporting | | £1 year - 12 sse $28.95 
paris “end bug” fashion onthe pe hoard | | (Save $30.33) SAVE UP TO 
1f you're not familiar with this bread- | | 2 years 2tiesues 55198 58% 
boarding technique, the parts are sol- | | ‘Save 387a) 
dered directly to the copper side of an | | ^ SUBSCRIBE 
netched pc board for ground, and are | | О year- 38 взше 574.95 TODAY! 

[d 
self-supporting or glued in place as need | | gine „ыы „лы кыны 
ed. (ICs were sometimes mounted on | | Салида On yo КЕ oa ERA 
their backs, looking like ule dead bugs; | | изв es ah Alo nh nr и ыл. 
hence the name.) Pme 
Popular Communications, 25 Newbridge Rd, Hicksville, NY 11801 
FAX 516-681-2926 
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It's not very prety, as shown in Photo 
D, but it works and is good for quickly 


RF Diagnostics, LLC BS 


HOME ^ PRODUCTSv ENERGY HARVESTING DEMOS MICROWAVE ENGINEERING DESIGN SERVICES 
BLOG CONTACT ABOUT- MICROWAVE ENGINEERING DESIGN 


WELCOME TO RF DIAGNOSTICS 


Energy Harvesting Modules 


WIRELESS ENERGY HARVESTING PRODUCTS RF Diagnostics, LLC designs and 
sells surface mount RF to DC converters and other building block modules for energy 
harvesting systems. With our products you can harvest ambient AC/AM/FM/Wireless 
Energy to power your оТ battery free system. We also provide custom designs for 
RF/microwave and general electrical engineering products and design contracting 
services to clients in the commercial wireless and defense electronics businesses. We 


strive to be a high quality and cost effective design resource for your design team, 


OUR PRODUCTS 


RFD102A-DET: Microwave Energy —— RFD102A-TB:60Hz..6GHz Energy RFD102A: Wireless Energy 


Detector Harvesting Test Board Harvesting Module 
$18.00 $3300 $1200 
OUR DESIGN SERVICES 


Energy Harvesting Module & System Design 


Any of our standard products can be customized for your application. We can support your application with matching, 
testing, antenna design, assembly and many other tasks. Have a new idea for a product? We can help you realize it. 
We are developing new products and are always interested in your feedback to guide our product development. 


MMIC Design 


We use Agilent's Advanced Design System for MMIC design and PCB design. Previous designs completed are quad- 
band GSM power amplifier modules, 2.4-2.5GHz/5-6GHz wireless LAN power amplifiers, broadband power amplifiers, 
switch-filter designs, RFID detectors, RF/DC converters and filter designs. 


Front End Module Design 


Ме use Agilent's Advanced Design System and Orcad PCB Editor for Front-End Module designs. Previous design 
examples are high-volume switch filter modules, dual-band 802.11a/b/g front end modules, 76GHz car radar module, 
RFID card design. 


RFID Detector System 


On an NSF Phase | & II grant to one of our clients, operating as a subcontractor, the RF Diagnostics design team 
created a complete RFID MEMS resonator detection system. Both hardware and software were developed under this 
contract. The work was published at an SPIE conference in July 2010. 


NISKAYUNA, NY 12309 USA 
518-810-6560 
INFOGRFDIAGNOSTICS.COM 
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пивот A Good Crystal Radio Design Wih S 


Tho More Standard Parts Crystal Set - V2 


Update Septembar 2011; If you're looking for a kit of modem paris that wil reproduce the design below quite closely | recommend the 
bentes ruis Sene 


"n another page on this site | describe how to make a pretty good laud crystal set which Im calling the version 1, This uses (айту high 
impedance, fairly sensitive magnetic headphones, an ОАВ1 diode, a transistor radio ferto rod and some other parts that were a bit 
awkward ta find. 


Parts That | Used 


1 Standard 120mm ferro rod with pre-wound MWILW colis 
1 aerial coupling сой hat you make (or, sae text) 
1 output сой that you make (or, see tex 
1 1N60 ог BATAB low VI diode 
3 AM variable capacitor from an old transistor radio 
1 standard ceramic high impedance earpiece 
1 3nF capacitor 
1 1000F capacitor 
100% Ohm variable resistor 
1744 interstage audio transformer. 
20 metres or во of aerial wire 
2 metres earth connection wire 
choccy block terminal block connector 
1 lump of ofícut pino. 


Some moro background 


As a kid | played with crystal radios using the tle brown crystal earpieces and various circuit configurations with some limited and 
Variable success, but always with quite poor aerial. | couldn't reproduce this limited success using my V1 set and a wire aerial sloping 
down from an upstairs room to the end ofthe garden, a mera few metres. This suggested ta me that | might be able lo get something 
even louder going using those crystal earpieces, even If thay аго a bit uncomfortable, I'm caling them crystal earpiaces, and so they used 
то be. When I took one apart in the 19705 they consisted of a light fll diaphragm with two вЫ wires leading from the wire terminals to 
What 1 assume was a piezo crystal lump, bonded lo the middle of the diaphragm with glue at the apex. The new versions contain 
something which is more о a standard piezo sounder element so might be more accurately described as ceramic earpleces. | suspect 
that they Wil have more capacitance than the old ones, which | cant confirm without finding а vintage part. They do seem ta work just as 
Well as the old ones though, and are probably more consistant 


Here's the circult: 
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ливот A Good Crystal Radio Design Wih Some Jus 


TUNING CAPACITOR 


FERRITE ROD 


hitpfwaeaintrostingelectroics com/ldhenrys_Intoresting_slecroicscrystal rada_v2leystal_ set radi v2htm 


О А Good Crystal Radio Design Wih Some Jusification 


In the picture at the ор of the page and the one din ир taking the output coupling off as а tap fram 
the main tuning all rather than having a separat mer and ceramic earpiece. In the end it di 
make much difference and the final arrangement with th 


Navigate Up. 


Nipzvwchterosingalecronics comioldhenrys interesting. alectronicscrystl rad, уч set radio v2htm 
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Handheld 
Analyzer 
- Made in 
Germany 
-upto 
20GHz 
Portable RE 
&EMF 


Spectrum 
Analyzer. 
From Hz to 
20GHz 
Weighs less 
than 5009. 
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A Simple Crystal Radio Set 


Whether you are a beginner or a seasoned expert, you would probably agree that there is nothing quite like 
using this simple design to make a crystal radio and enjoying it, listening to stations both near and far. Add 
to this the "something for nothing” advantage of not having to power this set with batteries or AC line and 
you can see why this simple design will be used and enjoyed for a long time to come. Almost like magic... Let 
build one! 


High 
Impedance 
Headphones 


A Simple Crystal Design 


Components: 


A1- 50-100 foot longwire antenna 
C1 - 50 pf ceramic capacitor OSE p/n CD-5 

C2 - 365 pf variable capacitor OSE p/n BC14400 

D1 - 1N34A diode OSE p/n INS4A 

G1 - Ground (see instructions below) 

LÀ - 100 turns of #20 AWG enamel coated copper wire OSE р/а MW20, adjustable tap (see instretions 
below) 

* R1 - a 100k ohm resistor OSE p/n RQ100K 

+ Crystal Earphones OSE p/n CE748 

+ Fahnestock clips OSE p/n 2090 


Стима Layout ona "Breadboard* for 
the Simple Crystal Tuner 


‘Ocean State Electronics\Nino 021102\Under Technical Information\Simple...\Simple Crystal Set 2.ht 2/11 
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Free Resume 
Template 


Free Resume 
Samples 


My Perfect Resume 


е] 
Construítu propia radio 
Galena 


Construcción radio Galena 


Site gustan lasradio, est proyecto es muy educatio entretenido con la 
Radio Galena" podia recepclonrtrecuenclade AM y es la base dela 


rdiorecepcón adenises una ratio que no regulere energia proveniente 
lat baterias nl fuente de alimentación, Ya que funciona gracas a 
energia que propaga las emisoras pare se presta para experimentar 
mucho sola busca en google "radio galena" encontraras machinas. 
Como punta pie puedes leer un poco miäs sobre el tena aqui 
nitpr//100claencasa blogspot comar ОВАЛ вов Nu y aqul 
Nt eswlipediorgivik/Rai apalena 
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Lista de materiales 
-Diodode germanio aqul usamos el 1N40 ipods usar otros siempre y 
cuando sea detector) 

1-аг1ойи de alta impedancia (sonun tanta df de conseguir, pero 
puedes usar otro de teléfonos viejos oala salida puedes conectarle un 
pequena ampliado) (no te pierdas prôsimamente el proyecto. 
Aniliicadoc portátil de bajo caste con LM386) 

‘Tandem capacitor variable ве puede comraroconsegulse de una 


Unas metros de cable para bobinado acabe magneto, зоне 
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Stone و ا‎ on Y Bx 


1-base de madera para hacer el montaje medidas 19x13cm apex 

‘tuo de puede dom (15 pulgadas) por 9 on de argo (se lo consigue en Comenzar aqui 
ferrterases el que seusapara desagūel 

‘Luna varila o alambre de unos 15 enm. aproximadamente tips se puede 


Сото slempre necesitaras estat soldador, alicates, algunas олана 


cavitas algin pegamento 3 pasos sencillos 


1) Haga clic en "Comenzar 
aqui" 


Diodo de germanio NSO 


2) Descargue desde 
nuestro sitio web 


3) Obtenga el conversor de 
archivos gratis 


Audifonos alta impedancia 


@EasyPDFCombine™ 


Base madera de 13x13 cm aprox 
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Tandem a capacitor vrbe y bobina montado en base. 


Vatamosataconstrueción 
Lo primero que vamas hacer esla bobina de nuestra radio, para elo 
usamos el tubo de pve amas en un extremo del cable esmaltado dejando 
un excedente de unas 10cm para hacer las canexlanes luego, podemos 


usar una cinta adhesiva o camo en mi caso una gotita de cianoeriato. 
Empezar el bobinado ene sentido que quieras fen este caso sentido de las 
aguas delreloj).solo tenen cuenta que las espiras estén blen pollas yo 
твин posibles sinque se encimen unas con atras, realzar 130 espiras 
Y asegurar el otro estremo dejando también 10 em para la posterior 
conexión. 


Después montamossegin diagrama citado arriba, recuerda que el cable 
esmaltado de a babina tenes que pelarla apudindote con una lja fina para 
sacar el esmalte sino el mismo no hace contacto nise иез ya quela 
pelicula esmaltada es aislante. 


Fotos de galena terminada 
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mis importante tener en cuenta eneste tipo de radi 


ue esté haciendo contacto con la terra lera metálica como la de una 


Detalle deconesiones 
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iban alguna emisora pero el aue mejor 
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eonun transistor conectando solo 
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Bueno espero te aimes ya 
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Crystal Radio Sets on the Net! - Fun wih Radio and Electronics! 


Click here to find a 
Relay For Life near you. 


Mome s Contact roe Radiosets нов Earphones Work Aerials а Earths Crystal Radio Sets on the Nett 


Fun with Radio and Electronics! 


Pent au page and hve a ga at bung a yeaa шш ушта! 


INTRODUCTION 
I you're stuck inside on a 
Saturday afternoon with а Junk 
Dox ful of electronic parts and 
тойо much ta do, you can 
Spend an hour or s0 and buld 
"is very simple but efective 
Crystal Rat receiver. Onten, the 
Satisfaction of buiding these 
Simple radios ls lost amidst the 
latest computer program or tne 
latest digital marve! chip! 


THEORY 
Briefly, a Crystal Radio receiver 

derives It energy trom. the 

‘elated power hom the AM radio stations in your area, This energy travels in waves, and is 


induced into your Aeria/Earth wire system (more about safe Aenal and Earth wires later оп) and 
then fed ito the alfeapactar acit This Coli/capactar combinatin is known a a tank 
‘creuit, because stores radiated energy. The сой stores ths energy in а pulsating electro- 
magnetic fel, wille the. variabie capactor stores energy In ап electro-statie eld between te 
faea and moving sets of plates. 


The ferte Rod acts as a bar magnet for radio waves. concentrating them inside the turns of the 
Zai. when. ou tum the knab ofthe variable сараслое you change the value of thsdevce. 
Changing the value of the capactar wil vary the frequency at whichthe Crystal Radio receives: 
nen you tune nto a local AM radio station, the tank eu experiences what Is called 
resonance" This 8 е а musician using a tuning fork to tune up the strings of his Instrument. 
Each string wl "resonate withthe chosen tuning fork when hoy are bath pitched at the same 
frequency. 


In the same way, when а radio station and the Crystal Radio are tuned into the same frequency, 
resonancetakcs piace. Ts state of resonance allows for maximum signal transfer between 
Manemiter and receiver. The selected frequency в then fed ina the Germanium Diode detector. 
"his com portent separates (rectes) the radio station's “carrier wave rom the program signal 
(ence ed nose) She reae sonas need n the Суна! Earpiece where a converted 


OVERLAY FOR CRYSTAL SET Parts Us 
[Diek Smith Electronics| 
Wcrzupr | азота) 
Earpiece саж 


(Coi ине (Sm) _|w2125) 
ihe earth wire | 2260) 


CONSTRUCTION 
‘ur radio set can be made up on a square of wood or plastic around 19cm by 12cm by lem. 1f 
ou ora parent can solder, then fee Iree to dive nickel plated nals into the wooden baseboard 
"Then you can "tr" these with a bit of solder and use each nal head as а tie point to Interconnect 
the component leads. BE VERY CAREFUL vith soldering tols > wear eye safety glasses at all 
‘mes. Aternativeiy, you can use a scren/washer combination withthe DSE past baseboard. 
"ese should be tna кот screws and the washers around Smm in diameter (see parts ist). 
{you decide to solder, take special care with soldering tne Diode and the solder tags m the 
Variable Capacitor. The Diode should oniy be soldered by using a heat sink а simple device that 
vil araw any excess heat away tom the Olode кавй) and ths can be а crocodile dip attached to 
‘ther end of the Diodes eadouts (close to the glass bulb) during soldering. The caseing of te. 
Variable Capactor в made of plas, and any excessive heat applied during soldering may weil 
тек part of tis rage case. 


You can use ather сой in ths simple Crystal Radio design. You can ether wind an alr-cored coit 
i you cant get hold of a гете Rod easly) as shown below (comprised of tne same number of 
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Crystal Radio Sets on the Мей Fun with Radio and Electronics! 


turns -70) wound on a paper roli tube complete with taps (at 15 turns and 25 turns) or you can 
Fetreve a factory made сай пот an eid, disused Transistor radio. This col actually has buo 
Windings, and you can tune the Crystal Radio by wing a 120pF capacitor (instead of the 
‘arable capacitor) across the main winding (usually White and blade wires) and sing the 
Zauare Ferte Rod up and down side te cal former to tune in ocal stations (see diagram 
Baom). 


AERIALS AND EARTHS 
The best Aerial is one that is at least two metres high otf tne ground (higher f possible) and at 
Yeast ton metres long. You MUST stay well clear of overhead power and telephone cables for 
sales sake. The safest Earth wire i one that's connected to a cold water pipe thst i 
Embedded in mast soll A garden tap ахова Just outside а window s Weal DO NOT use the earth 
pin of a 240 voit power outlet, nor a hot water pipe, пог a gas pipe, as these are ай unsafe to 
{Se as Earth connections, and may well result їл салса! shocks or explosions occuring. 
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CRYSTAL RADIO 
MX-901 


PARTS LIST 
Antenna Coil Screw, medium (1 ea.) 
Plastic Case with Labeled Panel ^ Зри Terminals (9 ea.) 
Diode Tuning Сарасйог 
TOOL YOU MAY NEED Earphone Con necting Wrres: 
Long-ncan piers Anten na Coil Clip Bue. Long (2 ea.) 
Wire cutters Tunrng Capac tor Knob White. Short (2 ea.) 
Philipslype serewdriver. Nut, (1 ea) Antenna Wire, Green (3 N deters) 
Pencil or ballpoint pen Screw smali, {3 ea.) 
INTRODUCTION 


With your "Crystal" Fadio Kit you can tune in AIV radro stattons without using batteries or AC power! This device works on the same 
principle as the early crystal radjo, but the crysta has been replaced with a more reliable modern device called а djode. Your Cysta, Bad 
© Kit'coi.es ro p.evious experience with electronics. You can Би and operate it by fo lowing the simple instructions in this manual, 


ASSEMBLING YOUR CRYSTAL RADIO 


Follow the instructions in the order given, beginning with Step 1 
Notes: 

Don't rush. Take your time and enjoy build ng your КИ, 

You can check off each step as you finish it to besure yo(r don't forget an] thing.a 
Althrough these instructions you're asked to make various conrrecirons. Secure electrical connections are very mponant In 
electronic devices. One poor connect, on can keep your crystal set from 

Be sure all your connections are good ones 

To conject a wire 10 the spring terminals: 

A- Bend ihe spring to one side with your f nger. — © 
B Insert the end of the wire into one of the gaps i n : tr e spring. 3 
С: Re ease the sping. It wi i hold the wire mm ly. r T 


Be sure you connect clean. bare wire to each terminal. Some of the wires have insulation that has been stripped of the ends. 
Other wires have been "tinned" (coated with solder) at the ends so that they can make a good connection. 

Nake sure Ihat you insert the bare end of the wire into the spring terminal Be careful to keep the nsu.ated part out of the spring. 
Ifa wire has a shiny tinned part at the end, Insert the shiny part into the spring. 

Step - 1 Using your pencrl or pen, punch out the nine larger holes and the tour smaller holes in the panel. 

Step - 2 Copy the terminal numbers Irom the frontof the panel to the corresponding positions on the back side 

Step - 3 Install the spring terminals 


A ress Ihe smaller end of each spring terminal into one of the punched holes | | 

H —— 
B; Use te polled end ofa penei ету, = f 
‘Step - 4Mount Ihe diode as follows: EM 


A- Use your long-nose pliers to bend each of the diode's мо wires 
as shown. 

В. Inserthe wire from the diode's stnped (cathode)end throlgh the hole 
nearest Terminal 3. 


C- insert а rom һе Боев other anode) end through the stnal Banded En 
hole near! Terminal 2 Saia NS 
D -Attach the wire from the dls striped end to Terminal 3 natn Pe 
E- Atach tho wre fom he деде othar end to Terminal 2 з pec 
Terminal тети? 


D 


ЖЕ 


Note: A diode allows currento pass through it in only one direciron, from anode to cathode. fhis ability to block alternating 
current and pass direct current makes it useful m many types of electronic circuits. 


Siep = 5 Mount th tuning capaclor payer 
A- Poston the capacrtor beneath the panel opening that is just disc d ep 
above the word TUNING. эпа! елен f/f 


B - The metal shaft ol the capacitor should extend through the opening. 
C - Faslen the capacitor to the panel using the two sma screws. 


Step - 6 Install the luning capacitors knob 
А- Turn the tuning capacitors shaft all the way to the left. 
B - Расе the tunjng knob on the upper end of the shaft Tuning Capacitor 1... 
C - Line up the dot on the knob with the 0 on Ihe paner. 

D - Faster һе knob in place using the reinaining small screw. 


Step - 7 Connect the tuning capacitors wires: 
А- Connect the wire from the tuning capacitors langet silver strip to Terminal 6. 
B - Connect the wire from the tuning capactor's sho lcr silver strip to Termina 7. 
Smm (3167) 
Slep - 8 Install the antenna coil T = 
А- Position the antenna coil on the panel near the three remaining # 
‘small punched holes. 
B - Insert the antenna coil's green and yellow wires through the hole. 
nearest the Y on the diagram. 
insen the black and white wires through the hole nearest the W 
on the diagram. 
D- Fasten the antenna сой in place wiih Ihe nylon clip, medium screw, 
and nut, using the last of the small punched holes. 


c 


Step -9 Connect the antenna coil wires: / 


A- Connecr the black wire to Terminal 2. 
B - Connect the yeljow wire to Terminal 5 
C - Connect the while wire to Terminal 6. 

D - Connect the green wire to Terminal 8. 


Green 


Stop - 10 Instafl the blue and white connecting wires: Ys 


These connecting wrres can be installed either on the front or the back ofthe Stot 
panel. We suggest that you ри them on the front, so that you can see how the ? Long 
wiring relates to the diagram on the panel. ^ Я 

A- Connect a short wire between Termmals | and 2 
B - Connect a log wire between Terminals 3 and 4. 
C - Connect a short wire between Terminals 7 and & 


Step - 11 Use your wire cutters to neatly trim the ends of all the wires. 
Step - 12 Connect the earphone wires to Termmals 4andL 


Stop - 13 Install your ground wire: 
The ground wire is an Important part ot your crystal radjo. Conneci it as caretully as you have connected ail the other parts. 
A- From the сой of green wire, cut off about 5 feet (150cm) 

В - Remove about 6 inches (18cm) of insulation from one end of the ware. 

C= Find a metal cold water pipe 

D - Scrape any paint or dir from the pipe игі! you see bright metal al the way around the pipe. 

Е - Wrap the bare end of the wire several mes around the Scraped part of the pipe and twrst the wire tightly. 

Е - Remove % Inch (7mm) of insulatron irom the other end of the ground wire 

G -Connect this end of the ground wire to Terminal B of your radio. 


Step - 14 Install your antenna: 
Your antenna js а very impottant рап of your crystal radio. Connect it as carefully as you have connected all the other 
parts. 

А- Flemove % inch (7mm) of Insulation rom one end of the remaining length of green wire. 

B- Connect this end to Terminal 1 oi your radio. 

C - Extend the anlenna w re horizontally to its full length. 


You have oow completed the building of your crystal ladio. If yoLr have followed the instructions carefully, you should be 
able to tune n one or more AM,4 radio statrons right away. 


USING THE CRYSTAL RADIO 


А- Place the earphone in your ear. 

В - Adjust the tuning capacitors knob for the Clearest reception of a local Station. 

C - Remember that your crystal radio has no amplifier, so the stations you receive might not be as loudi as if you were 
listening to a modem radio, 


Notes: 

= If you ive т a city, you might be able to receive several stations. 

you do not live near a radio station, you might need an outside antenna (not supplied), 35 io 85 feet (1010 25m) long, 
connected to Terminal 5. 


If your radio does not receive stations well, try connecting the antenna wire to term nal 6 instead of terminal 1 or 5. If 
reception is stil poor, change the antenna coil connection as follows 


White wire from terminal 6 to terminal 2 
Black wire from terminal 2 to terminal 6 


HOW YOUR CRYSTAL RADIO WORKS 


All radio broadcast stations do basically the same thing. They combine sound, or audio waves with a radio carries wave. 
The carrier wave travels great distances. and carries with its information about the strength and pitch of the sound 


‘One method of combining the radio carrier wave and the audio wave is called Amplitude Nodulation (AM) 
Your AM radio antenna prcks up tne camer wave seni by the radio station. 


Your crystal radio then does three inlportant thigs (with some help from you) to allow you to hear the radio program, 
These are: 

-Tuning 

Detection 

- Changing of an electrical current to sound waves 


TUNING 


When you turn the tuning capacitor's knob, you are adjusting a circuit formed by the tuning capacitor and the antenna coil 
This circult allows only one radio station's carrier wave at a time to enter your radio. 
By tuning this circuit, you se(ect the carr er wave lo the station you want to hear’ 


DETECTION 


The diode gets rid oi the carrier wave by sending it to the ground through your cold water pipe At the same time. it allows a tiny 
electric current that represents the sound (audio) inlormation to go to the earphone. 


CHANGING ELECTRICITY INTO SOUND 


When the electric current reaches the earphone, It causes a small piece of ceramic material to vibrate. The movement of this 
ceramic to vibrates the crating the sound waves that you hear. 


Your crystal radio works very much the sarme way as the early ones. Of course, the “old-time” crystal sets didn't have diodes. 
They used a piece of galena crystal (lead ore) held in contact with a fine wire called a “cat's whisker.” 


This earlier type of radio, like yours, had no amplification. Then as now, more complicated radios amplified the audio waves to 
vibrate a loudspeaker and produce ouder sound, 


All radios sll use the basje combination of (1) a tuned circuit that selects the carrier wave sent by tne radio station, (2) а 
detector that separates the sound inforrnatror from the carrier wave and (3) an earphone or loudspea ker yo let you to 
hear the sound 


SCHEMATIC DIAGRAM 


Я томно CAPACITOR 


и 
и! tt Earphone 


Antenna coil 


8 
Ground (Water pipe) 


KIT RECOMMENDED FOR CHILDREN From 8 YEARS OLD, ACCOMPANIED BY ADULTS 
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OLD-TIME CRYSTAL RADIO 


Parts List 


Tem 


PVC pipe, 1” outside diameter (3/4" size) x 4" long 


Aluminum or steel sheet metal, 0.57 wide x 5" long 


Coil wire (#24 magnet wire) 


Hook-up wire (822) 


Crystal earphone (GC electronics, cat. по. 30-3302) 


Jack for the earphone plug. 


Crystal diode (IN34A) 


Capacitor, 470 picofarad 


#8 sheet metal screws 


3-32 machine screw, T" Tong 


8-32 nuts 


Па washers 


Ring terminal 


Board, 3/4" thick, approximately 7" x 9" 


What else you need: 


Vise-Grip pliers 

Wire cutters 

Soldering iron and solder 

Drill, with 1/8", 3/16” and 3/8" bits 

File or motorized grinder (e.g. Moto-Tool) 
Screwdriver 

Scotch tape 


Instructions 


1. CONSTRUCTION OF SPECIAL PARTS. 


The following steps involve making a few special parts for the radio. Some of 
these steps are most easily performed using power tools and some involve soldering. 
This work should be done by someone old enough and knowledgeable enough to handle 
these tools safely. Once these parts are made, however, the rest of the project requires 


only hand tools and can be completed by nearly anyone. 


1. Coil Form 


The coil form is a piece of PVC pipe, 1” in diameter (outside) and 4" long. (For 
reasons fully understood only by plumbers, pipe of this diameter is referred to as 3/47.) 


To facilitate mounting the coil to the board, drill two sets of holes, on opposite sides of 
the form. On one side of the form, drill two holes, 3/16” in diameter and 3/8” from the 

ends. Directly opposite from these holes, drill two more holes 3/8” in diameter. Screws 
Ш be placed through the smaller holes, while the larger ones make it easy to reach the 
screws with a screwdriver. 


2. Slider 


Drill two 3/16” holes in the piece of sheet metal, each 1/4” from an end. After the 
holes are drilled, place a bend in the metal 3/4” from each end, as shown in the figure on 
page 3. Use a vise or pliers to bend the metal. Use a file to smooth all of the edges and 
corners of the metal 


CAUTION: Drilling sheet metal can be very dangerous! If the bit catches on the metal, 
you can have a very sharp edge flying through your hands. Hold the metal firmly with a 
pair of pliers (preferably Vice-Grip type), not with your hands! Also, place a piece of 
wood under the metal as you drill. This will help keep the metal from tearing and 
grabbing the bit as the passes through. 


3. Pointed screw for slider 


Using either a file or a grinder, grind a point on the 8-32 machine screw. The 
point doesn’t need to be very sharp; about like the tip of a medium ball-point pen is ideal 


4, Earphone jack with wires. 
Cut two pieces of hook-up wire 2" long. Remove 1/4" of insulation form one end 


of each wire and solder the wires to the ter of the earphone jack. Remove 1/2” of 
insulation from the other ends of the wires. 


Note: Headphone jacks often have more than two terminals. Make sure that the terminals. 
you solder to are the ones that will be connected to the tip and side of the plug when it is 
inserted. 


5. Ring terminal with two wires. 
Cut two pieces of hook-up wire, one 7” long and the other 2”. Remove 1/4” of 


insulation from one end of each wire. Solder the two wires to the ring terminal. Remove 
1/2" of insulation from the other ends of the wis 


6. Board 


‘Tape the layout template (the last page of this document) to a board, 
approximately 7" x 9”, and drill a 1/8" hole at each position marked with a cross. 


Ш. ASSEMBLY 
1. Wind the coil. 


‘The coil is made by wrapping the #24 magnet wire onto the coil form, which is 
made from a piece of PVC pipe. The magnet wire is the wire that looks like it has no 
plastic insulation on it. But, it is actually coated with a thin layer of enamel. This 
coating must be removed from the ends of the wire before making any connections. 


‘The best way to wind the coil is with two people, one to hold the wire taught (the 
holder) and the other to wind it onto the coil form (the wrapper). First, thread the end of 
the coil wire from the outside of the form through one of the large holes and out the end 
of the form. Leave about 4" of wire going out the end. Hold onto the other end of the 
wire and begin wrapping it around the form, starting right next to the hole. After you 
have wound a few tums on, push the wire together so it is nice and neat and put a piece of 
Scotch tape over it. The coil should look like this 


о 


Мом, the "holder" should hold the spool of wire loosely while the "wrapper" walks across 
the room unwinding the wire. ‘Then, the holder should hold the spool very tightly so that 
the wrapper can wind the wire onto the pipe evenly. Each turn should be wrapped on 
right next to the previous turn, but shouldn't overlap. As the wire is wrapped on, the 
wrapper slowly walks across the room keeping the wire tight. When the wrapper reaches 
the holder, hold the wire that has been wrapped onto the form tightly, while the holder 
lets the wire on the spool unwrap. The wrapper then walks back across the room 
unwinding the wire from the spool, and the same procedure is repeated. 


When the coil is within about 1/8" of the holes at the other end of the coil, stop 
winding. Put a piece of Scotch tape on the end of the wrapping, and cut the wire a few 
iches from the end of the coil. Thread the end of the wire through the large hole in the 
form. 


2. Attach the coil to the board. 


Use two of the #8 sheet metal screws to attach the coil to the board, using holes В 
and C that you drilled. Place the screws through the small holes in the coil form from the 
inside. You can then use the large holes on the other side of the form to reach the screws 
th a screwdriver. Make sure the coil is attached snugly to the board. 


3. Assemble the slider. 


Find the slider, the 8-32 screw and the two 8-32 nuts. Thread one of the nuts onto 
the screw until itis about 3/8" from the head of the screw. Put the screw through one of 
the holes in the slider and thread the other nut on, so that the slider looks like this from 
the side: 


‘Tighten the second nut against the slider and the first nut with a wrench. 
4. Attach the slider to the board. 


Find a sheet metal screw, a washer and the ring terminal with two wires attached 
to it. Put the screw through the ring terminal, the washer and finally the open hole in the 
slider assembly (from the top of the slider as shown above). Attach the entire 
to the board with the screw at hole E. Tighten the screw so that it is snug but st 
the slider to move back and forth. The pointed end of the machine s 
of the slider should press firmly against the wire on the coil. If necessary bend the slider 
so that it makes firm contact with the coil but can still move. 


Move the slider back and forth on the coil to scrape the enamel insulation from 
the coil wire where the pointed end of the machine screw touches it. The screw should be. 
able to make an electrical contact with the coil wire at any position along the length of 
the coil 


5. Put the remaining screws in the board. 


Screw the remaining sheet metal screws into holes A, D, F, G and H, wi 
washer on each screw. Do not tighten the screws yet. 


6. Wire the components of the radio together. 


Use the circuit drawing as a guide. For each connection, make sure that the insulation is 
removed from the end of the wire. Wrap the bare ends of the wires around the 
between the screw head and the washer underneath. 


а. Wrap the two wires from the earphone jack around screws F and Н. Do not 
tighten these screws yet. 


b. Take the short wire from the slider and wrap the bare end around screw F 
(which should already be attached to one of the earphone jack wires). Do not. 


с. Take the long wire from the slider and wrap the bare end around screw А. Do 
not tighten this screw yet. 


d. Find the crystal diode, the small cylinder with two bare wires attached to it. 
Wrap one of the wires around screw H (attached to the other earphone jack wire), 
and tighten the screw. 


е. Take the other wire from the diode and wrap it around screw С. Do not tighten 
this screw yet. 


f. Find the capacitor, the small disc with two bare wires attached to it. Wrap one 
of the wires around screw F and tighten the screw. 


в. Wrap the other wire from the capacitor around screw G, but do not tighten this 
screw yet. 


h. Cut a piece of hook up wire about 6” long and remove about 1/2" of insulation 
from each end. Wrap one end around screw G and tighten the screw. Wrap the 
other end of the wire around screw D, but do not tighten this screw yet. 


i. Take the wire from the right hand end of the coil and remove the insulation 
from about 1/2" from the end of the wire. To remove the insulation, either lightly 
scrape the wire with a knife or use a small piece of sandpaper. Wrap the bare end 
of the wire around screw D, but do not tighten the screw yet. 


7. Connect the radio to ground. 


In order to work, the crystal radio must be wired to a good ground connection. 
Often, the easiest way to make a ground connection is to use the grounding circuit for the. 
house's electrical system. Cut a piece of hook-up wire long enough to reach from the 
radio to a nearby electrical outlet. Remove 1/2" of insulation from each end of the wire. 
Wrap one end around screw A of the radio and tighten the screw. On the electrical outlet, 
loosen the screw that holds the plate on the box. Wrap the other end of the wire around. 
this screw and tighten it. 


CAUTION: Be sure not to let the wire or anything else touch the 120 V socket! 


Alternatively, you can use a cold water pipe to connect the radio to ground. 
Remove a few inches of insulation from the wire from screw A of the radio and wrap the 
bare end around a cold water pipe. 


8. Connect an antenna to the radio. 


Use the rest of the hook-up wire to make an antenna. Remove 1/2" of insulation 
from one end of the wire and wrap it around screw D. Tighten the screw. Unwind the 
wire from the spool and try to place it as high as possible in the room. 


In areas with many powerful radio stations nearby, an inside antenna should be 
adequate to receive a few stations. If you have trouble hearing anything, it may help to 


set up a long outside antenna. Radio Shack sells a kit with the necessary wire and other 
parts (cat. по. 278-758). 


9. Try the radio! 
Plug the earphone into the jack. Listen to the earphone and slowly move the 


slider across the coil. Try to find the position where a station is loudest. You should be 
able to hear a few different stations with the slider at different positions. 


10. If the radio doesn't work, check the following: 


а. Make sure all of the connections are correct and that the insulation has been 
removed from the wires where they are wrapped around screws. Also check that 
there aren't any short circuits between the screws or bare wires. 


b. Make sure that you scraped the insulation from the coil wire with the slider so. 


that the slider can make good contact with the coil, 


с. Make sure that you have a good ground connection. Try a different electrical 
outlet or a cold water pipe. 


4. Place the antenna higher up or try a longer 


jack 


| to earphone 
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CRYSTAL RADIOS AK (/) 


Crystal Set with Output Meter 


I felt that it was not easy to evaluate sensitivity or level of output of a crystal set because human ears are not objective enough. 
‘There are several articles on the net about showing the output level as voltage or current. If you connect a voltmeter at the 
phone jack, the Input impedance of the meter will affect the balance between the set's output impedance and the phones input 
impedance. 


| found Mt. Bily Cheung in Hong Kong published an article about а crystal set with ап output indicator 
(htp-/theradioboard.comyrb/viewtopic php?f-28t6082).(htp.//Iheradioboard com/rb/viewtopic php?t-6082) It also seemed 
very nice set to build, so I did. 1 bought a DC current meter with -50 to +50 uA range at AliExpress. At that ime twas the only 
model available. Since the meter is large, 10cm x Bem, the case needs to be fairly big, 21cm x 10cm x 7em. 


‘There are three modifications (additions) to the original. | added a switch to make one of two gang variable capacitor, C1, а 
part of the tank circult or an antenna impedance matching capacitor. А switch was added to increase the number of turns for. 
the regeneration in case of MOSFET detection. The last change was to add a switch to increase capacitance of C2 by adding 
the second section of the air variable capacitar. 


Because the case was large, wiring was easy. Therefore, t did not take so long to build the set, except making a few 
corrections on my stupid wiring errors, as usual 


Performance. 


My antenna is about 12 m long wire hanging in my garden, and the ground is а 50 cm copper bar buried in the garden soll. In 
mode 1, sensitivity is good. We have three local stations, ЈОРК, JOPB, and JOVR, transmitted at 12 - 16 km distance with 10 
KW power. After fine tuning, following values for output in uA were obtained. The values did not change by using different. 
phones or amplifiers. 

1N60 309 
ЈОРК 63 45 
Ј0РВ 38 45 
JOVR 38 50 


Human feeling of loudness for ЈОРК cannot find any difference between the two detectors. | have no idea if the numbers 
above are high or low in my environment. No other stations were heard. Because of the capacitor layout in the output circuit, 
the output sound does not include high audio frequencies and, therefore, is soft, although I have not checked the frequency 
distribution 


Selectivity of 300 is good, while 1N60 gives broad tuning. However this difference may not be caused by the detectors but by 
the circuit difference. In case of the diode, primary tank circuit has no tap, and the FETs source gets the signal from the tap. 


In mode 2, overall performance is not satisfactory. Sensitivity is not quite as good as mode 1, and selectivity is even worse. If 
you set the taps near the top (tap 42-4) you can hear several SW stations in China and Korea as well as domestic ones, but they 
сап be picked up everywhere on the dial. Therefore, there is no way to know the frequency which the set is tuned. This may be 
caused by the unused part of the colls, lowering the Q, as Mr. Broesel pointed out in the original post by Mr. Cheung 
(htp-/theradioboard.comvrb/viewtopic php?t-6082). 


September 30,2016 
October 1, 2017 (last edited) 
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Crystal Set with Output Meter 


ensue Kano 2018109 


їл: RAOCS тепле toroid win 250/46 Itz ware 315 uH 10 


taps at every 6 turn 
LZ same as L1 GT tor regenaration 

L3: опе side of 1:1 transtormer See original arice ву 
‘cheung 

SY 1/2 of C1 used (а) as a tank (b) as an ANT impedance 
matching 

БЕ. Тар selecting rotary засл тог primary tank 

5з Tap selecting rotary swten far secondary tank 

S4 DPAT (а) mace т, (b) made 2 See text 

S5 Апа T20pF to C2. 

S6 Detector selection (a) 180, (9) 35143. 

57 (a) anginal, (b) ada 6 tums for regeneration 

QT ззк1з (300) Tuo gates are connected 

C1: Apps two-section poly-vananie сараелаг 

C2: Aips twn-section ак varianie capacitor 
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Face of the set 


The case is TAKACHI TW11-8:226, W110 х D220 x H75 3mm. You can tell how large the meter is. 
| put the rotary switches for tap selection upside-down by mistake, so selecting the taps в confusing a little. 


Inside 
Since few parts were used except switches and variable capacitors, inside the case в almost vacant. The DPAT toggle switch 


Was the most expensive among connectors and switches. 
The 300 is hidden behind the small universal board, while the 1N60 is connected to the terminals of the switch, 
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luploadsfa/3/7/9/83794474/es. meter left jpa] 


The switch to separate/combine the sections of the variable capacitor, C1 is shown. 


luploads/a/3/7/9/83794474/cs.meter_top pa) 


Phone jack and terminals are placed on the top (side) of the case. 


Wuploadista/3/7/9/83794474/es meter rightipa) 


Mode switch and other switches for the secondary tuning are placed on this side. 


üierystaeradio weebiy-comierystalsetawith-an-output-meter: him! “ 


Crystal Radio Kit 4 Mike's Electronic Parts 
Mike's Electronic Parts, LLC |n 


Antenna 
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Ceramic Earphone 
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Ferrite Loopstick Antenna. 
Variable Capacitor 
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Crystal Radio Kit 4 
Mike's Electronic Parts, LLC 


Parts List Tools Required 
1- Circuit Board Philips Screwdriver 

1 - Variable Capacitor Pre-soldered To Circuit Board Small (Jewelers) Screwdriver 
1 - Ferrite Loopstick Antenna 5/16" Wrench 


2- Solder Lugs Pre-soldered To Ferrite Loopstick Antenna 
1 - 1N34A Germanium Diode 
1 - 00 1uf Capacitor 
1 - 47K Resistor 
1 - Ceramic Earphone 
4 - Fahnestock Clips 
1-Knob with shaft and screw 
2- Coil Clamps 
6 - 3/8" #6 Screws 
2- 1/2" #6 Screws 
4 - 3/4" #6 Screws 
20 - #6 Nuts се 
8 - #6 Washers 
4- Rubber Feet 
1 - -20 feet antenna wire (color may vary) 
1- - 5 feet ground wire (color may vary) 


ei ow О О 


Knob with shaft and screw Ceramic Earphone Antenna Wire Ground Wire 


= 
Circuit Board Variable Capacitor 


ш a -=F ie 


Ferrite Loopstick Antenna 1N34A Germanium Diode 47K Resistor 
-001uf Capacitor Fahnestock Clip. Coil Clamp Rubber Foot 
3/8" #6 Screw 1/2" #6 Screw 3/4" #6 Screw #6 Washer #6 Nut 
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Crystal Radio Kit 4 


Mike's Electronic Parts, LLC 


Crystal Radio Kit 4 is a great way to get started in electronics and radio building. This is a fun and 
simple project for both beginners and expert builders alike. Everything needed to build a fully 
functional radio, including an antenna and ground wire, is included in the kit. Easy to assemble 
with no soldering required. Crystal Radio Kit 4 is a great project to build with your child ог 
grandchild, boy scout groups and schools. 


The kit contains small parts that may be a choking hazard. Adult supervision is always advised 
while building the radio kit. 


Assembly 


1. Locate and familiarize yourself with all the parts in the parts list. 


2. Assemble the legs. 
Items used: 4 - 3/4" #6 Screws, 4 #6 Nuts, 4 - Fahnestock Clips, 4 - Rubber Feet. 
Insert a 3/4" #6 screw through a Fahnestock Clip. Insert the screw with 
fahnestock clip through the circuit board, Attach a #6 nut from the bottom 
side of the circuit board. Snug the nut, do not over tighten. Push a rubber foot 
over the bottom of the screw. Lightly turn the rubber foot clockwise to ensure 
itis fully pushed into the screw. 
Repeat for all four legs. 


3. Assemble the coil screws. 
Items used: 2 - 1/2" #6 Screws, 2 #6 Nuts. 
Locate the Coil location on the circuit board. Insert a 1/2" screw through the circuit board 
from the bottom in the hole to the left of the coil schematic symbol. Use а #6 nut from the 
top to fasten the screw to the circuit board. 
Repeat for the hole to the right side of the coil schematic symbol. 


4. Assemble the posts. 
Items used: 6 - 3/8" #6 Screws, 6 #6 Nuts. 
Push a 3/8" #6 screw through the circuit board from the bottom, Use a #6 nut from the top 
to fasten the screw to the circuit board, 
Repeat for the remaining holes in the circuit board. 
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Crystal Radio Kit 4 
Mike's Electronic Parts, LLC 


Assembly Continued 


5. Assemble the coil. 
Items used: 1 - Ferrite Loopstick Antenna, 2 - Coil Clamps, 2 - #6 Washers, 2 - #6 Nuts. 
Locate the Coil location on the circuit board, Place the solder lugs over the screws at the end 
of the Coil symbol. Slide a coil clamp over each end of the ferrite rod. Place the coil clamp 
over the solder lug and secure with a #6 washer and #6 nut at each end. 
Double check that the coil is between the coil clamps and that the wires are not being 
pinched by the coil clamp. 


6. Assemble the 47K resistor 
Items used: 1 - 47K Resistor, 2 - #6 Washers, 2 - #6 Nuts. 
Locate the 47K Resistor location on the circuit board. Place the resistor across the nuts. Bend 
each end of the wire around the screw. Place a #6 washer and #6 nut on top of the wire, 
Tighten the nut to secure the resistor. 


+4 


7. Assemble the .001uf Capacitor and 1N34A as described in Step 6 above. 


8. Assemble the Knob. 
Attach the Knob shaft using the knob shaft screw to the variable capacitor shaft on the top 
side of the circuit board. Tighten the shaft screw. Turn the knob shaft to the full left position. 
Loosen the set screw in the side of the knob. Slide the knob over the knob shaft. Align the dot 
on the top of the knob with the far left dial markings on the circuit board. Tighten the set 
screw. The dot on the knob should point to the circuit board markings from full left to full 
right of the knob rotation. 


Variable Capacitor 
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Crystal Radio Kit 4 


Mike's Electronic Parts, LLC 


Assembly Continued 


9. Attach the earphone. 
Items used: 1 - Ceramic Earphone. 
Locate the Fahnestock clips marked EAR. Push down on the fahnestock clip. Slide the end of 
the earphone wire through the opening. Release the fahnestock clip. Note: Do not clip the 
wire by the plactic coating, The bare metal portion of the wire must be clamped by the 
fahnestock clip. 


Antenna 


The bare end of the wire connects to the fahnestock clip marked ANT. The antenna wire should 
be placed as high as feasible. Run the antenna horizontal to the ground in as straight a line as 
possible. If there is not enough space to run the antenna ina straight line, the wire can be 
placed in an arc or loop shape as well. Experiment with the antenna placement and shape to 
achieve the best results. 


Do not use the antenna outdoors during bad weather. 


Ground 


The use of a ground is optional. There аге many options for connecting a ground. You can just 
lay the ground wire along the floor in the opposite direction from the antenna, You can connect 
the end of the ground wire to a metal object, like a metal desk. You can also connect the end of 
the ground wire to a physical earth ground if you have access to one. Some metal plumbing in a 
home may be physically earth grounded for example. 


Congratulations! Your Crystal Radio is ready to use. 


Use the tuning knob to locate local radio stations. Keep in mind that the crystal radio will only 
receive strong stations. Unlike a traditional battery powered radio, the power to drive the sound 
you hear is from the signal the antenna is able to pick up. Experiment moving the antenna to 
different locations to increase stations and/or volume. 


If you have any questions at this stage, please refer to the photo on page 1 and double check 
any directions and photos applicable. 


Mike's Electronic Parts 


ьт” 
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MEDIUM WAVE RECEPTION WITH A CRYSTAL RECEIVER 


IMPROVED CRYSTAL RECEIVER 
FOR THE MEDIUM WAVE (AND SHORTWAVE) 


uos) 


The improved crystal receiver. 


WHAT YOU CAN HEAR WITH SUCH A SIMPLE CRYSTAL RECEIVER. 


AIL stations are heard without using any amplifier! 
Just the passive diode detector and crystal telephone are used with a 20 meter long wire antenna at a height of 4 to 5 


Total listening time during 2 days was only 3 to 4 hours! 


Frequency | Station Power | Quality — | Remarks 
621 | RTBE-Belgium (Waver-Overyse) 300 | acceptable | 031129 French 
648 — | BBC Worldservice (Orfordness) 500 | good 031128 English 
675 | Arrow Radio The Netherlands (Lopik) 120 || good 031128 Dutch + Music 
693 | BBC Radio 5 Live 150 | acceptable | 031128 English 
747 | Radio 1 The Netherlands (Zeewolde) аю [мшш [пж 
765 || Radio Suisse Romande (Sottens) өю sms | 031129 Musie + French 
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801 Bayerischer Rundfunk 1 100 acceptable | 031128 Deutsch + Music 

846 RAI Radio 2 (Roma) 500 acceptable | 031128 Italian 

864 France Bleu (Villebon sur Yvette) 300 good 031129 Music + French | 
эз | arwrowerNawork (earranta | №0 | good | 031129Spon USA 

900 RAI Radio 1 (Milano) 600 good 031128 Italian 

э» | BDCRai Line dee | good [ 631128 Eng about sport 
o18 | Radio Slovenia m эю faoa | ee 
927 RAI Radio 1 (Milano) 600 good 031128 Italian 

o27 | VRT Radio 1 Belgium (Nolverem) ale NÉ 
DES rm s [we [ошмш | 
эз | Fane nf (Tuten) эю acceptable | 01128 Fenn 
ETT 300 [| а [и | 
963 Radio Finland (Pori) 600 acceptable | 031129 | 
КҮҮ тю | weak | Em | 
981 Radio Varna?? Bulgary (Vama) 150 | weak 031128 | 
эю | Deutschland Rein (Berlin) TEE TUI 

1053 | Tatksport UK. -500 | acceptable | 031128 Sport | 
1062 DRP3 Denmark (Kalundborg) 250 acceptable | 031128 English. | 
TET "ECC 
1134 Voice of Croatia (Zadar) 600 strong 031128 | 
1143 of Russia Вазы) ETE 

ит» | sverige Radio 1 Geor) чо | good [031128 wear 

JIS | VOA RFE Hungary (Maca) se [вы [ones | 
1197 Voice of America (Munchen) 300 good 031128 English 

їлз [Ves Radio ux жю | good | 031128 English + masie 


2в 
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CEP эю [мы Газиз 
1314 | мак Noma (ect moles [ex 
CEPIT SEES 
1386 | KAL Vieeof Rusia Baiatov) ою | good | 031129 Geman 
ms usu so | Nm 
1395 Radio Tirana (Fllake) 500 | strong 031128 
1402 | очама Funk (навча) өю | god  os1128 Deusen 
1440 | RTL Radio (March) Emm 
PEE юю [жа с 
1494 Voice of Russia (St. Petersburg) 600 || acceptable | 031128 
1512 Viande Belgium certe) эю | good | 031128 Eng, Dutch 
1530 | vatican Radio (Cita d; Vaticano) 600 | good | 031128 taran 
co Eee an ES sss: 
1630 | Radio Corona The Neherlands т Гаа 001128 Local Pirate sation 

What is the tek 


That is an extra antenna tuner to improve the selectivity and sensitivity! 


And there is the fading! Stations vary сог 


iderably in strength due to fading. Sometimes they are quite strong for a few 


minutes, then they disappear and other stations can suddenly be heard. So be patient, keep listening, tune the antenna tuner 
to maximum sensitivity or selectivity and let the fading do its work. 


Lx 


Diagram of the improved crystal re 


ister. galne pa2ohh/O3cryst him 


ti 


ver with antenna tuner 
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Description 

This passive receiver is a combination of an antenna tuner with an original crystal receiver, The antenna tuner improves the 
sensitivity and selectivity considerably as it tunes the antenna to resonance for the reception frequency. It also suppresses 
breakthrough of shortwave stations 

The tuner and receiver coils are wound on 8mm ferrite rods (0,3 mm copper wire). The rods are provided with a knob and 
movable, so the value of L1 and L2 can be varied by moving the rods in and out the coils. For shortwave reception they are 
removed completely. 

With LIB (switch S4), the inductance can be increased for the lower end of the medium wave band, the capacitors C1 and 
C2 can be increased with an extra 160 pF with S3 and S2. With SI, the diode can be connected to a tap instead of the top of 
12. Below 1 MHz, the top position was the best one, the tap did only decrease the sensitivity without affecting the 
selectivity. Above 1 MHz, the tap gave the best selectivity without losing sensitivity 

52 is added to cover the frequency range below 750 kHz as the value of the variable capacitor was too low or the number 
of windings of L2 should have been a little more... Connect the tuner part with a jumper wire to that tap of L2 that givest 
the best selectivity or best sensitivity. 


Inside view 


How to use the antenna tuner 
‘The antenna tuner tunes the antenna to resonance, Impedance matching is done by choosing the optimum tap of L2. 
With jumpers, the tuner can be used in 3 ways: 


1. L1 and CI in series, This is the preferred method with maximum selectivity. Tuning is done by СІ and LIA. 
Selectivity is maximal if LIB is switched in series with LIA. 

2. LI only, for the lower frequency range if it is not possible to tune the antenna with method 2. 
‘moving the ferrite rod in and out LIA. 

3. LI and CI in parallel, for the lower frequencies and short antennas (see first picture). Tuning is done by C1. 
However, use of this method should be avoided, take one of the next two if possible. 


uning is done by 


However, it depends on the antenna ete. which combination is the best. And of course you need a (good) ground system! I 
use the central heating for that, 
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Hanging up the antenna is a real outdoors activity! 


bitter. qsLnetipa2ohh/O3cryst him вв 
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How to make a batteryless (crystal set) radio 


Juyz 2012 


CRYSTAL SET 


The simplest radio receiver, known as a Crystal Set, consists of nothing more than a coil, 


tuning capacitor, diode detector, and a pair of earphones. A typical circuit diagram for a 
Crystal Set Radio is given below where inductor or coil L1 is tuned by variable 
capacitor VC1 to the transmitter frequency. Diode D1 demodulates the signal, which is 
fed straight to the earphones. There is no amplification 
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CLICK HERE FOR BIGGER PHOTO 
* You can use 1N34 Germanium diode in place of OA47 

A long (at least 20 metres), high (17 metres or more) aerial and a good earth (a buried 
biscuit tin or a metre of copper pipe driven into damp ground) are required in order to 
ensure audible headphone reception. The earphones originally used with these receivers 
had an impedance of around 4000 ohms and were very sensitive (and heavy and 
uncomfortable). They are no longer available, but a crystal earpiece, which relies on the 
piezoelectric effect, will give acceptable results. 

Low impedance "Walkman" type earphones are NOT suitable. 

Component details: 


Resistor- RX-4.7k, 0.25 W- only required if set is connect to audio amplifier 


Capacitors- C1- 10nF disc ceramic VC1- 5p to 140p, polythene dielectric variable 
capacitor. 


Semiconductors: D1: OA47 or 1N34- Germanium Diode 
Miscellaneous: L1- Ferrite Rod, 100mm(4 inch)x9mm/10mm dia., with coil. 

Crystal earpiece and jack socket to suit; plastic control knob; plastic insulated flexible 
cable for aerial wire, downlead and earth connection, 30 meters minimum; buried biscuit 
tin or 1 meter of copper pipe for earth system; 50gm reel of 26SWG enamelled copper 


wire, for tuning coil; card and glue for coil former; multistrand connecting wire; crocodile 
clips or terminals for aerial and earth lead connection; solder, etc. 


———— 
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READ MY EXPERIENCES- HOW EASILY | MADE А BATTERYLESS RADIO 


DRAWBACKS 


Quite apart from the absence of amplification, two factors seriously limit the performance 
of crystal receivers. Germanium diodes become increasingly reluctant to conduct as the 
applied voltage falls below 0.2V, and this makes the receiver insensitive to weak signals. 
Silicon diodes have a threshold of around 0.6V, and are, therefore, unsuitable for circuits 
of this kind. 


* Silicon diodes like 1N4001 are not suitable 


The earphone loading imposes heavy damping on the tuned circuit, hence, reduces 
its ability to separate signals. With such low selectivity insensitivity can be a blessing, and 
crystal sets are normally only capable of receiving a single, strong transmission on the 
long and medium wavebands. They will sometimes receive more than one if a shortwave 
coil is fitted. 


The aerial and diode can be connected to tappings on the tuning coil in order to reduce 
damping, but the improvement in selectivity is usually at the expense of audio 

output. When valves cost a week's wages and had to be powered by large dry 
batteries and lead/acid accumulators, the construction of simple receivers of this kind 
could be justified. With high performance transistors now costing only a few pence 


ion buildeireuit comhon--make- a batenyas-crystaeet radio! 


oaa Howto make a botrjes (ужа sel) radio | Bu окай. 
or cents, crystal sets are now regarded as ‘nostalgic pieces". Some readers may, 
however, wish to build one out of curiosity, or for the novelty of having a receiver that 
does not require a power supply. 


CIRCUIT DETAILS 


Ferrite loop aerial L1 and polythene dielectric variable capacitor VC1 form the tuned 
circuit. Point contact germanium diode D1 (1N34 or OA47) demodulates the signal; 
capacitor C1 bypasses residual rf. (radio frequency) to earth and also exhibits a 
reservoir action, enabling the a.f. (audio frequency) output to approach its peak value. 
The recovered audio signal is fed directly to a crystal earpiece. Signal voltages 
introduced in the ferrite loop aerial by the radiated magnetic field are much too much to 
produce an output from the detector, and the component is used here simply as a tuning 
coil. The ferrite core does, however, reduce the number of turns required for the coil 
winding, thereby reducing its resistance and increasing its audio quality. 


Ed z 


GET BIGGER PICTURE 
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COIL DETAILS 


Full construction and winding details for the ferrite tuning/ aerial coil L1 are shown in 
figure. 


The coil is made from 26 SWG(25 AWG) enamelled copper wire, close wound on a 
cardboard former. 


ONE oF asa asawa) 
lose Won 


O) О 


CARD WALST RON. 


The r.f. bypass capacitor C1 can in practice, be omitted with no noticeable reduction in 


————] 
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performance. However, if the set is to be connected to either the headphone amplifier or 
speaker amplifier decribed next month, the component together with diode, load resistor, 
RX, must be included. 


AMPLIFICATION Audio frequency amplification, after the diode detector will permit the 
use of low impedance Walkman type earphones or even loud speaker operation. It will do 
nothing, however, to overcome the diode's insensitivity to weak signals. For this we must 
have radio frequency amplification of the signals picked up by the aerial before they 
reach the detector(The standard circuit for a transistor portable receiver has three stages 
of radio frequency amplification ahead of the diode). 


For amplification, you can use a simple audio amplifier using LM386. 
READ MY EXPERIENCES ON MAKING A BATTERYLESS RADIO 
WATCH THESE VIDEOS: 
BuildCircuit proudly recommends EasyEDA for circuit and PCB design 


EasyEDA: A Powerful Free Circuit, Simulation & PCB Design Tool 


Register now to use it for free. No Need to download. Lots of resources and Step by step tutorials 


—————MÓ вт 
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# Home < Board index ‹ Homemade Receivers « Crystal Radios a 
Loop-Stick Crystal Set 
Post Reply ® # |+ | Search this topic. а о 


m, Ban Mecilis 
E [1 


Loop-Stick Crystal Set 


В Fri Sep 26, 2008 2:25 рт 


| wanted a simple crystal set that would highlight Mike Peebles’ rock stand (‘cause I really like it ) and one that could 
serve as a nucleus for a project radio. This little “loop stick” radio seems to be just the ticket. 


0.5"x4" Amidon ferrite-61 rod, 

10t cw #24 magnet wire for the antenna coupling coil, 
55t cw 165/46 litz (about 230 uH), 

10-410 pf Jackson Bros. capacitor, 

Peebles rock stand + crystal, or a diode, 


The antenna-ground is connected at the top terminal block and the audio comes out the bottom terminal block. 


htp:iheradioboard comiréviwtopi php te 46. w 


anazo Loop Stick Crystal Set - The RadioBoard Forums 


It works pretty good by itself with a piezo earpiece. But it really perks-up when some bells & whistles are added. Like an 
antenna coupling capacitor, and/or a Bogen-Benny at the output, and/or a sensitive headset, and/or a loose coupled 
antenna tuner, etc., etc.. It's kind of fun to fiddle around with it. 


A problem I've always had is DUST. I'm banished to the basement for crystal set work and the sets seem to accumulate a 
thick coating of dust in short order if they're not covered-up. But | wanted this little setup to be out in the open so the 
‘grandkids could see it & maybe increase their interest in radio. (It's hard to compete with video games!) 


| found some $1.50 clear plastic storage boxes - with lids - at Bed Bath & Beyond that make nice dust covers. The radios’ 
wooden base is screwed to the inside of the lid and the box part then sits on top. No dust on the parts and you can see the 
inner workings through the plastic. @ The inside clearance is almost 4” so theres plenty of room in there - especially if 
ferrteaessted coils are used. 


Not elegant, but it works. 


73, Dan 
o 
OErjan 
[3 
В Fri Sep 26, 2008 3:38 рт 
heh, great idea and a good looking set, 
| store my competition rig ( ATU, detector unit, Phones, ultimatch2...) in а similar box, just MUCH larger (22liters), по 
26 
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Wooden base screwed to the top, just store. 
| also use the box as table for the rig in use (it is Poly Propylene so low loss at RF). 


Last edited by OErjan on Fri Sep 26, 2008 3:43 pm, edited 1 time in total 


peeblesoriginals 


[1 


В Fri Sep 26, 2008 3:42 рт 


Dan, 
Looks great! 


Mike 


В Tue Sep 30, 2008 6:01 am 


Hi Dan, 


Nice set and | like the dust cover idea. 


Corne 


Dan месі 
[3 


В Tue Sep 30, 2008 2:42 pm 


‘Thanks fellas. 


‘And thanks for all the work you guys have posted -- | sure have learned a lot from you nice folks. 


73, Dan 


“ 


В Tue Sep 30, 2008 9:06 pm 


Does anyone know why production loopstick antennas are multi layered? 


Ham-er 


[1 
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loopstick layering 
В Tue Sep 30, 2008 11:53 pm 


66 homebrew wrote: 
Does anyone know why production loopstick antennas are multi layered? 


Good question Homebrew, 
My best guess is cost(maunfacturer being cheap). As most of the commercial "oopstick' are probably intended to go into 
cheap transistor superhet desing radio,s, the loopstick doesnt need the best Q or efficiency. 

In these sets the selectivity is controlled by the IF stage, and the sensitivity by amplification either in the RF amp if it has 


опе, or the converter transistor if not, and by the AGC. 


Can anyone verify my guess? 


Dan месіне 


& Tue Oct 14, 2008 12:45 am 


то complete the story - | used the little oop-stick radio in the just finished “08 Sprint contest. It was single tuned (no 
antenna tuner) and no diode was used - only "crystal" detectors, primarily galena. Kyocera KBT-4458-1A piezo elements 
made-up the headset. | did put a variable capacitor in the antenna line to vary the coupling. 


The log is shown belo 


heard (daytime) without 


DATE — TIME detector detector detector detector 
А moos ure [3 Det td) sue mebe 
1 лололгоов озо 730 gaen) fore pyrite шем: 
3 TOZO vast 1060 aues miena z 
4 лололоз з: 1100 let pyrite glena 2 
5 1010/2008 1256 1230 deut pyrite olera 2 
e ozo 1227 1320 amers) Tote pyrite ум? 
071072008 1258 1470 Suess} Thre pyrite pieni 
в полово зз 1600 КН 
e полов ш? no ies 
70 золозовВ з E КН 
T лололзоов тео se0 эше! 
a wma 2 E] тает! 
a 200 E 720 adest 
15 mao зз 70 gaera) 
1 comae зе 720 p 
ar orzo за зю gaera? 
ла conn 0 E p 
3 — naQ — mmo p 
20 sonos тт LI anena) 
2 nao 121 вво gena 1 
PU зш E ‘dene? 
zs wn OR не E gaera) 
25 onum 134 E эше! 
25 — comua з? тою ‘lens? 
2 sonum зш a 9 


Although | didn't spend a lot of time listening, this simple set will bring-in a lot of stations. 
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The 2close-by stations (10 km @ 3.6KW & 11 km @ SKW ) are VERY loud -- just right for a grandkids first taste of crystal 
radio. Adding a coupling capacitor to the antenna line tamed the “flame-throwers" a bit and then more stations could be 
heard 

At night, D stations were strong and in-the-clear. Easy pleasant listening 

The detector stands’ whisker adjustment was smooth and very stable even a grandpa could do it B) When a VERY light 
contact to the crystal was achieved, the set's selectivity improved greatly. A heavier hand produced broader signals. The 
effect was dramatic to hear. 

The addition of a Bogen + Benny makes a worthwhile improvement -- as everyone here knows 

Ass, it's а kid-friendly, easy to operate, well behaved little set. 

When a decent (high Rd) diode like an FO-215 replaces the crystal detector, and an antenna tuner сой - like the one at 
viewtopic phpzt=1132 


is loosely coupled to the set - there's DX all over the dial. Fun stuff. 


73, Dan 


Fiforger. 
[3 


Nice results... 
В Tue Oct 14, 2008 5:29 pm 


Nice results. 


My only problem was that | was never able to find a link to the 08 contest for rules/entry info etc. 


OErjan 
[3 


в Tue Oct 14, 2008 8:08 рт 


here you are FT, sadly somewhat late. 
http://crystalradio.us/crystalsprint/index.htm 


foolsgolden 
[3 


В Sun Dec 21, 2008 3:13 pm 


i like the incredibly long stick frûm older portables winding my own 
‘enamald wire round em and tere easy to mount my nostalgia compells 
me to usehome brue air cores and vario couplers my next expariment 
is a tribute to marconi hes the italian station god fater of radio. 
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олса: 


В Sun Dec 21, 2008 3:23 pm 


“ 
Not elegant, but it works. 


Elegance is in the eye of the beholder! 
1 believe it to be elegant. 


Gus 


golfguru. 
[3 


В Sun Dec 21, 2008 8:52 pm 


“ 
ту next expariment. 
isa tribute to marconi hes the italian stalion god fater of radio. 


Sounds good Goldy, keep us posted. 


fa aie [3 


В Sun Dec 21, 2008 11:45 рт 


Thats really nice, Dan. I could use a cover like that over my whole shack (JI recently uit the breadboard revr and audio 
amp that маз showing off here а few months ago. They already look somewhat "vintage" with the tarnished brass 


o 


fooisgolden 
[3 


в Tue Dec 23, 2008 2:50 am. 


yah dont have camra yet till after holidays but think out side the cigar box a varyo copler w tuner selector {tikler coyle} 
wt optional 

det/amp/set three peace (B) ciggar box S.E.T. amp is done with feed back gitar amp neatly hidden in ciggar box with 
feed back 

controle gain vol for 20 ohm all tgether new sp set.stil working on 

other half took 1 ciggar left the rest @ nebors rpm shop for his cellibrations the amps not going to be entrd on contest but 
fools gold piyrite det mated with tuner will be. 

feed back by the way on gitar amp. works well with tune n det. sets eavin after trans former and ceramic disc cap. @ 
dust good gon rite idea i gess @ might turn old amp box to all together new set ог rf osc or somthinng. radio bord is new 
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The Mystery Crystal Set 


This is my version of the famous Mystery Crystal Set from 
Australia. Click Here for a complete set of plans and a brief history 
of the set. 


Front view showing the nice vintage Apex dial I used. The black plastic 
material is half-inch thick DuPont Delrin®. which looks like the old hard 
rubber that was used in the 1920's and 30's. It is very hard and machines 
easily as you can see by the fancy cut over the dial. This was the first time I 
used this, and I was very pleased with the results. The binding posts are 
authentic NOS 1920's style. The three on the left are for the various 
combinations of antenna and ground connections. The two on the right are 
for the headphones. 


——€P ST w 


E mystery crystal set 


— 


Left side view. I used solid mahogany for the base to which I applied 6 coats 
of clear gloss lacquer, sanding between each coat. There is no stain on the 
wood, what you see is the natural color. The wiring is all # 14 square buss 
wire I obtained from Antique Electronic Supply several years ago. 
Unfortunately, they were not suppling this size when I checked last. If you 
find a new source for this wire, please let me know. The variable capacitor is 
an AMSCO straight line frequency unit. Notice the shape of the plates. This 
makes the tuning spread more evenly across the dial. A very well made part. 
For the coil construction, I used a piece of three-inch diameter phenolic 
tubing. The wire is NOS authentic green silk-covered from my collection. 1 
really hate to use any of this wire because it is irreplaceable. Again, if anyone 
knows a source for this kind of wire, please, please let me know. I usually 
apply a coat or two of polystyrene when I finish a winding, but I didn't coat 
this coil because I didn't want to risk changing the look of it. It seems to be 
very stable the way it i 
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Right side view. Here, you can see one of my homebrew crystal detectors. 
‘The bypass capacitor is also homebrew with a scanned copy of an original 
capacitor label. 


tpt oldradiobuildercorMCS. html 


E mystery crystal set 


Another view of the AMSCO capacitor with the unusual plates. If you look 
closely at the coil, you can see the second winding in between the fir: 
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A closeup of the detector. This is a CARCO style from the 1920's, Here 
again, I used Delrin® for the base with vintage terminals and all other parts 
made of brass which I nickel plated. 1 really like the CARCO catswhisker 

is easy to adjust and stays where you leave it. The crystal is a 
standard Galena mounted in low temp alloy. 
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Here 1 am using a set of 3000 ohm Pennsylvania brand headphones. These 
work fairly well. I have had best results with a matching transformer and 
sound-powered phones. This set is very selective and you can get more 
volume on local stations by changing the input connections. 


Click here to return to the VINTAGE HOMEBREW page 


© 2006 ~ 2008 Michael В. Starcher ~ All Rights Reserved 
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Harvesting power from radio waves. 


Harvesting power from radio waves. 


Assuming that mast people came here to just find out haw much energy can be obtained from radio waves, we will 
be short, 


On the banner, two "Dual-Loop' directional antennas, designed specifically to collect power at 750MHz. One is 
connected to 100uA (7000hms) head, and the average current you can see on it, Bath antennas have ‘on-board! 
rectifiers. 


-Rrequency antennas with rectifier circuit. 


Reality is not as good as we would like. One antenna produces about 1 volt (at 10MOhms), and a current of about 
0,4 mA (at 7000Hms) 


The arcuit is simple as a crystal receiver. Diodes with capacitors work as a voltage doubler (rectifier). The remaining 
inductors and capacitors isolate the output from high frequency 


"m D1, D2 -any RF diodes, — L1-L4 68uH (10 Ohms) 
m 
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Harvesting RF power. Absorbs energy from cell towers at SOMME. 


Any RF diodes with junction capacitance less then 1.5pF will be suitable for this application. See the end of this page 
fora suitable choice. 


тез hard to believe, but the old style panel meter is the best indicator of the power that was obtained. 
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Harvesting power from radio waves. 


100uA range head 


After simple calculations, the total power, received at the moment, is about 0. 5mW. 
Tt was a good, top result. But interesting to know what average power can be expected. A simple installation allows 


те to get more reliable results. We measure the open voltage (at 5 MOhms) and short current (at 4 Ohms) produced 
by one antenna. The measurement time for obtaining the average is about half an hour. Both multimeters wark 


together to eliminate an accidental error. 


at 5 MOhms К, 
$ 


lave = 0.06mA 
Vmax = 2.1V j imax = 0.16mA 


Vmin = 0.85V. J Imin = 0.00mA 


And here we return to reality. During the measurement time, the average power taken from the air by one antenna. 
was ~0.02mW. Even the fact that the maximum power jumped to ~0.8 mW did not change anything. 


For most people, these digits do not say anything. So let's move on to the practical side. 


Suppose you want to light the LED. 0.02mW is nat enough to light the LED even very, very dimiy. One way to do this 
is to charge the capacitor and when enough energy is stored, discharge It through the LED. 


Let's say you want to light а white LED (3V), with a current of 0.014, for 0.1 second. It requires 3V"0.01A*0. 1sec.= 
0.00390ule" The antenna produces, an average, 0.00002 1вес. =0,000023 each second. This means that to get the 


necessary energy (0.003), you need to wait 150 seconds or 2.5 minutes. 
But it is not all that bad. During the 24 hours, this simple setup with one antenna, can collect about 1.73 of totally 
free energy. This is enough that a data logger would work, and ance a day transmit data via wireless oF so. For 
example, a device (or LED) consuming 10mA at 3.6V ean run at least 45 seconds per day on the stored energy. 
In order to make this idea гип, in your particular case, you need to: 
a) find a hot spat using any RF detector; 


5) with any SOR Receiver find RF frequency with max. power; 
©) make a simple antenna (Dual-Loop or so), add RF rectifier and enjoy ree’ energy +) 


Yes, I's ай, It's simple like that. 


* A good article, about radio emission in London UK, pdf): Ambient RF Energy Harvesting in Urban and Semi-Urban! 


In case of questions - address is below. 
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Poor Man's Electronics Web Раде 


Crystal Radio 
Project Links: 


Back to main page 
How to build it 


Using the radio 
How it works. 


Computer program 


Crystal radio 


Tuning 


Res 
// xtal earphones 


Dual Section Variable 


Capacitor 


Crystal Radio 
Tunes the AM 
Broadcast Band 


i Crystal Earphones 
ا‎ (Two in Parallel) 


N É£ uS 


Build this Crystal Radio 


A crystal radio is a radio that does not require a power source 
other than the energy contained in the signal being received. With 
а good antenna, like the random wire you can build by following 
the instructions on this web site, strong local stations will be very 
discernable during the day and at night even a few distant "skip" 
stations may be picked up. 


Here's how to make the crystal radio: 


First, you must gather the material. Here is a list of what you will 
need including a possible poor man's source: (If you can't locate 
а PME source, then try Radio Shack, E-Bay, or Mouser 


Electronics.) 
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* A scrap piece of wood about 8 inches square to build the radio 
оп. | used a piece of 1/4" stained panel. 

* Sensitive headphones or earphones. The best is the relative 
high Z (2000 - 4000 ohm) military style headphones. This type 
is hard to find and may be expensive, so you may use the very 
inexpensive ceramic earphones instead. Walkman type 
headphones or earphones will not work. | use two of the 
ceramic types connected in parallel, one for each ear, for 
increased volume. 

* Variable capacitor (or condenser, which is another name for a 
capacitor.) You can find this device in an old tube or transistor 
radios. The air dielectric type is best for this project. That 
means the plates of the capacitor are separated by an air gap. 
The small variable capacitors found in pocket-sized transistor 
radios usually have a plastic dielectric. This type will work OK. 
Most of the variable capacitors found in radios will be dual 
section; that is, two capacitors on the same shaft. We will tie 
these two in parallel for increased capacitance — shooting for 
about 450pF (picoFarads.) Find a nice knob that will fit on the 
shaft of the variable capacitor. 

* Detector diode. А 1N34 or 1М60 will work 
great. You can find them in most transistor > 
radios. They look like a small glass resistor. If 
you have to buy one, they are cheap — less 
than a dollar apiece. 

* Terminations. You may use Fahnstock clips (I 
used these on the antenna and ground 
connections) or binding posts (1 used these 
to connect the earphones.) Binding posts can Д 
be salvaged from an old telephone сей. па Fahnstock clip. 
pinch, use small double-nutted machine 
screws. 

* Coil form. | used a 1-1/4" x 3-1/2" cardboard tube that was the 
center spool in a printing calculator paper гой. If you want to 
use a different diameter form, then use the computer program 
that you can download and run. It will calulate the number of 
turns of wire required based on varying coil form diameters 
and lengths. 

* You will need about 50 feet of magnet wire. | used some Litz 
wire | had. It is 40/44 Litz which means 40 strands of #44 size. 
This turns out to be about #24 US Standard solid wire size. 
Litz wire is great for radio frequency coils. You can find Litz 
wire in CRT monitor or TV picture tube deflection coils. If you 
can't find a poor man's electronic free source, then this is опе 
of the supplies that a PME guy should buy. You can purchase 
Litz wire at the Hobby Electronic Parts page. However, if you 
use solid enameled wire, the radio will work OK. Solid 
enameled type of wire can be salvaged from old relays, 
transformers, chokes, and solenoids. 


1N34 Diode. 
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The following pictorial diagram shows how to hook up the simple 
crystal radio. | provided connections for both a high impedance 
antenna such as the random wire or a low impedance antenna such 
as a coax fed dipole. 


wz cun DUAL EARPHONE 
B CRYSTAL SET 

re The antenna collis a 1-14" dia, 

| cardboard varnished tubo with 


tums of 40144 tz wire cottoned 


coveted on the primary and 125 
turns ontho secondary, tapped 
at 6D turns and 30 turns. Use 

either tap fer the detector 


diode, whichever gives the best 
selectivity vs. sensitivity. The 


i ||. variable capacitor is roman 


old transistor radio with the two 


Sections in paralfr atital of 
| about азор. The HIZ antenna 


lap is connected thru a 330pF 
capacitor which сап be varied 

|- tor best resur on a short wire 
antenna. The LO Z antenna 


Т атк tapis for a coax fed antenna 
р Two ста earphones are 
connected in parallel for. 
TUNE PHONES listening. 


The step by step procedure follows: 


= Wind the coil first. Coat the 1-1/4" x 3-1/2" form with 3 layers of 
spray polyurathane varnish. Let each coat dry before applying 
the next one. Punch a pair of holes using a small pin in the 
side of the coil form about 3/8" from the edge. Feed the #24 
solid enamel wire or 40/44 Litz wire through these two holes in 
such a way as to lock the wire in place. Close wind 9 tums for 
the primary coil and finish by locking the wire into another pair 
of holes just like the first pair. Both ends of the wire should be 
well secured and have 3 inches of lead wire. 

= Lock the start of the secondary coil in place as you did before 
about 3/8" from the end of the primary coil. Close wind a total 
of 125 turns. At 30 turns and 60 turns, put a twist in the wire. 
that sticks out about a 1/4"; these will be coil taps. Finish off 
the secondary as you did the primary. You should be about 
3/8" from the end of the form when done and again have 3 
inches of lead wire on the each end. 

* Once again, spray the finished coils with three coats of 
polyurathane varnish. Put a drop of Elmer's glue on each of 
the ends of the coils and around the taps to provide additional 
securing. 

= Mount the completed antenna coil assembly, variable 
capacitor, and terminals as per the drawing above. You will 
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mount the coil by drilling holes in the board and in the coil form 
into which to feed some small 6-32 machine screws. (Make 
sure that when you are drilling holes that you do so on the 
ends where there is no wire.) | used two small micarta 
bushings between the coil form and the board so that the 
bottom of the coil will not touch the board. If you don't have 
any bushings, you can raise the coil form off of the board by 
triple nutting the screws. Feed the machine screw up from the 
bottom of the board, hold the screw into place with a nut on the 
top side of the board; then place another nut on the screw 
close to it's top, pass the remaining small piece of screw 
through the form and nut it again. Do this on both ends of the 
form. Plastic screws would be great for mounting the coil if you 
can find them. 

If you use an air variable capacitor, it will have 5 connections. 
For the first capacitor of the dual section unit, there will be one 
connection on each side of the stator plates (the ones that do 
not move.) Please note that these two connections are the 
same; they are NOT separate. Both are connected to the 
same set of non-rotating plates. The other section will have 
two similar connections. The frame of the whole unit is the 
ground side of both sections. Thus, the rotors are already tied 
together; the ones that move as you turn the knob. To connect 
the two capacitors in parallel, simply connect the stator plates 
together a shown in the wiring diagram. Don't worry if the two 
sections are different in size, in fact, they probably will be. 
Also, you may find a variable capacitor with three sections. In 
that case, connect only two of them together. 

| mounted my air variable by using some small "L" brackets 
fixed to the board with small wood screws and fixed to the 
capacitor with very short machine screws. Another way is to 
put a small length of wire from each of the four stator 
connection tabs that go down and under wood screws in the 
board. 

If you use the plastic insulated variable capacitor such as is 
found in small transistor radio radios, it will be a much smaller 
unit than the air type and will probably only have three 
connection tabs. The center tab is the rotor or ground 
connection, and the outer ones are the stator connections 
which will be tied together. To mount this type of capacitor, you 
can epoxy the back side to the board. This means the shaft will 
point up. 

Mount the knob on the shaft of the variable capacitor. There 
are several ways that knobs are fitted to shafts. One way is 
with a small slotted or Allen screw in the side of the knob that 
is tightened down on the shaft. Another way, used when the 
shaft is notched into a "D" shape, is to use a knob with a 
matching "D" shaped hole and a spring clip — no screw is 
needed in this case. Another way, common to small transistor 
type variable caps, is to use a very small machine screw that 


tp:limyplace fonter cony-bwalker945\CrystalRacko himi 


ав 


ловит 


Poor Мале Electronics Web Page - Crystal Radio 


passes through the center of the knob into a tapped hole in the 
end of the shaft. 

* The terminations for the Lo-Z, Hi-Z, and Ground connections 
are either Fahnstock clips or machine screws with double nuts. 
If you use double-nutted screws, then the wires connecting 
into the circuit will be under the first nut. Make a small loop in 
the wire(s) then tightened the nut securely down on them. (You 
may want to add a washer.) Then another nut can be used to 
make the connection to the antenna lead-in wire and similarly 
to the ground wire. You may used the same double nutted 
machine screw scheme for the earphones. 

+ To make connections to the coil, scrape off the wires to expose 
the copper after cutting then to length. Tin them with solder. 
For the taps, scrape and tin them and then solder extension. 
wires cut to the proper length. Start by using the 30 turn tap. 
Later you can try the 60 turn tap and see if it works better. 

= Wire up the circuit as shown in the wiring diagram. This 
includes wiring in the 330 uuFd (micro-micro farad or 
picofarad) capacitor, the detector diode, and the 47K resistor. 
Be careful when soldering the detector diode because too 
much heat can damage it. 

* Finish off the project by putting four stick-on rubber feet on the 
bottom of the board in each of the corners. In a pinch, epoxy 
on pencil erasers for the non-slip feet. 


Antenna сой 
аша c.c. Litz 

9T DIL 125 Tsec, 
tapped at 0and вот 
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Dual earphone crystal set. Picks up local stations during the day 
With good volume and selectivity. At night, will pick up dozens of 
‘kip stations with а >50" random wire antenna and a good 
ground. 


Schematic of the crystal radio 


= Learn to read schematic diagrams. Eventually you will learn to 
wire up projects from the schematic without the need of a 
wiring pictorial. 
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John BEDINI 


Scalar Beam Generator 


ORACLE LEARN HOW TO CRUSH 
NETSUITE THE FIVE BARRIERS TO GROWTH! 


Claim guide now 


The Goud ERP. 


n shutterstack 
fashion S B 


Squarespace 


http:l/amasci.com/freerng/bedi 
John Bedini's "Scalar Beam" device 


Here's a suggestion for "scalar" experiments from a conversation with John Bedini, Mr. Bedini 
encourages everyone to try this experiment, but warns us that this device is patent applied for, so you 
should only build a single unit for your own use. 


INS \s 
\\Г T Obtain two Radio Shack ceramic magnets and 
|N glue their north pole faces together. 


Wind the magnets with about 50 turns 
[OW \ of#30 magnet wire. Wire gauge is not 
VW critical 
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Lmotr ] будо 12v power supply 


‘The brush noise from the DC motor provides a pulse signal to the coil, which modulates the ‘colliding’ 
field pattern of the magnets and creates interesting scalar effects within a narrow pencil-bcam pattern 
which extends from each face of the magnet out to a few inches. 


KW 
Wa 
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Mr. Bedini suggests these experiments: 


Purchase two identical music CDs. Listen to both to verify that they are identical. Now let the "scalar 
beam" play all over the surface of one of the CDs for about one minute. You may want to build a simple 
rotating platform to make this process more convenient. Now play the two CDs and compare them again. 
Hear any difference? (Note, this process is patent pending, so do not use it for any other purpose except to 
demonstrate the reality of the effect) 


Connect a small prob 
waveforms. 


I to an oscilloscope, then move it around in the beam and observe the 


‘Taste some wine, then put it in a small airtight container and place it against the magnet face for a few 
(minutes? hours?) Taste it again. Improvements? Try it with and without the power supply connected to 
verify that any changes are caused by the scalar beam and by just the magnetic fiel 


FROM : Some tests intend to try (but as yet have пон) 
Place various foodstuffs in the beam then compare flavor with untreated samples. 
Grow two collections of plants, water one with normal water, water the other with water that's been 


treated by several minutes??hours?? exposure to the beam. Аз a control, use water which was held 
nearby identical magnets but without the coil. 


Aim the beam directly at a plant for many days, compare it with another untreated plant as a control. 
(Shield the magnet, or place a similar magnet-block near the control plant.) 
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Sprout two groups of seeds, one treated and one untreated, and look for differences in number, health, 
growth rate, ete., between the two groups. 


Measure the growth of the tip ofa plant stem by using a tiny lever, mirror, and laser beam. Graph the 

growth rate, then treat the plant with the scalar beam and look for changes in the growth rate. (Note that 

this in also be used to observe plants realtime response to numerous stimuli both conventional 
Light? Music? Magnetism? Pyramids? Good/Bad thoughts?) 


Observe microscopic lifeforms in pond water, then expose them to the beam and see if their behavior 
changes while it is operating. Or, expose the water to the beam for several minutes??hours??, then 
compare the number and activity of lifeforms in the water with an untreated bottle. Or, compare the 
effects of adding treated or untreated water to the slide under the microscope. 


Use an opamp buffer and an audio amplifier to listen to the noise output of a capacitor which is shielded 
in a thick copper box, (or does a resistor or transistor work better?) then aim the beam at the box and 
listen for signals, or monitor changes to component values. Sce: http://amasci.com/freenrg/grav3.txt, 
Hodowanec's capacitor-based gravity detector, for more info. 


Apparatus and method for reducing electronic relaxation noise present information recording 
medium 
1055487057 


А method and apparatus is provided for reducing relaxation noise in a conducting medium. The device is 
fabricated by aflixing two magnets at like, repelling poles; wrapping said magnets with a coil of wire in 
an orientation orthogonal to the interface between the joined magnets and the like poles of the magnets to 
form a magnetic unit; connecting said coil to a motor means, an electrical power supply means and a 
switch means; attaching a spindle to said motor means. The spindle receives said conducting medium. 
‘The apparatus can be in a housing. The conducting medium is placed on said spindle. By activating the 
device, a modulated magnetic electromagnetic field is created simultaneous to the spinning of the 
conducting medium. The information recording medium rotates through the modulated electromagneti 
field, thereby reducing the relaxation noise. 


BACKGROUND OF THE INVENTION 
1. Field of the Invention 
‘The invention relates to the general field of playback of recorded conducting media or conductors, more 


specifically, an apparatus and method that reduces electronic relaxation noise, also known as "linger 
noise”, that exists in information recording medium. 


2. Description of Related Art and Inform: 


The utility of the present invention is based on fundamental laws of nuclear and electronic physics at the 
electron level, particularly with respect to electron gas relaxation phenomena іп conductors immediately 
preceding the initiation of normal current flow per ohms law. 


For current to flow through a medium conductor or a conducting plate (conductor) that involves 
electromagnetic (EM) effects in recording and playback, and in transmission of signals, and thus to 
provide signals through normal circuitry, conducting plates, ete., a finite time is required before the flow 
is established, and before stability, referred to as a "stable signal" or stable flow pattern, can be 
established. This time delay is referred to as electron gas relaxation time. 


The relaxation phenomenon involves at least three major stage 
completed before the relaxation time is actually complete, 


+ all of which must be substantially 
ind coherent signals or patterns are being 
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transmitted in the conductor. Further, the relaxation time involves damped oscillations. 


‘The first stage in the relaxation time is the relaxation of the electrical charge density. Electrons initially 
distributed throughout the conductor are "excited" by taking on excess energy in the form of potential 
gradients across them. They are now substantially involved in working their way to the surface, since 
most of the current flow must occur on the surface of the conductor, not in its interior. If the total charge 
is not zero, a very highly non-linear first phase results, and the division between first and second stages is 
substantially blurred. 


A simplifying assumption is made, that the initial charge is zero, so that the compensated charge 
fluctuations may be described by linear equations. Then the relaxation of electrical charge density can be 
assumed to be mostly independent of the initial conditions and of the size and shape of the conductor. 


‘Treating the Drude electron gas model as applicable, and assuming each electron is independent of the 
rest, damped harmonic oscillator equations result for the relaxation. This yields a short relaxation time for 
stage 1. This erroneously short relaxation time basically results from assuming that the electrons move 
rather independently and are de-coupled. With coupling remaining as is almost always the case, a 
combination of stage immediately, and sometimes an extra combination of 
stage 3 as well Much field perturbations in random directions, is present during 
phase 1. This is because of the random motion of the electrons in all directions, as the addition of the 
excess energy to them essentially results in an increase in the average electron's kinetic energy and 
increases the violence and frequency of their collisions with the lattice and with each other. 


‘The second stage is the expulsion of the electric and magnetic fields to the exterior of the conductor, and 
the expulsion of the excited electrons as axial currents (on the average) to the surface. This electron 
‘movement during the second stage is still immersed in the midst of a great collision/violence among the 
electrons in the electron gas in the conductor. Accordingly, there are errat and magnetic fields 
from the erratically moving charges, whose violent movements are, in fact, expelling these fields from the 
conductor and in all directions in the conductor. Consequently, there is much noise, distortion and 
scattering going on in this stage. 


In the third stage, the electrons reach the skin of the conductor, resulting in a marked decrease in collision 
frequency and violence. The relaxation process terminates with the slower ohmic and radiative damping 
of the surface currents, 


As an end result of the three relaxation stages, a sinusoidal charge disturbance is formed and propagated 
in the conductor with a phase velocity Vp of roughly I.times.10@8 cm/sec, or roughly 10@6 meters per 
second. Further, this disturbance is extremely noisy. It is also moving far slower than the speed of light, 
hence "lingers" in a circuit after each and every stimulation, directly adding noise to slightly succeeding 
"signal stimuli." The "signal" moves down the conductor at nearly C, the velocity of light in space. 


‘The net result in a continual digital process is that the 3-stage relaxation phenomena continually generates 
lingering noise signals in a circuit. This noise is continually produced both when signals are initially 
recorded on a conductor, increasing the noise in the signal actually recorded, and again when the 
conducting medium is later optically re-stimulated to detect the recorded "signal and noise". Examples of 
conducting media are audio compact disc, CD-ROM (read only memory), video laser disc, photo-CD and 
photgraphic film. The net result is that continual relaxation noise is added to both the recording and 
playback stages of any recording process utilizing such a conducting medium. Relaxation noise is also 
added to any signal translated down or in a conductor and through circuits. 


In searching prior art that disclosed magnetic and/or modulated EM devices designed for processing or 
clarifying conducting media for the purpose of reducing relaxation noise, no references were located that 
either disclosed or anticipated the present invention, 


SUMMARY OF THE INVENTION 


The device is a housed magnetic unit that, when electrically activated by a switch and motor means, 
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creates a modulated EM beam or field that dampens and reduces electron relaxation or linger noise in a 
recorded conducting medium as the conducting medium passes through the EM field. 


BRIEF DESCRIPTION OF THE DRAWINGS 


1 is a perspective view of a device that produces a permanent magnet magnetic field. 


2is a perspective view of the outside of a housing for the apparatus. 


3 is an inside view of the bottom half of the housing and components. 


FIG. 4 is a perspective view of the orientation of the conducting medium (compact disc), to a 
molded spindle, 


5 is an inside view of the top half of the housing and components. 


is a side view of the housing and components. 
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FIG. 6 + 


DETAILED DESCRIPTION OF THE INVENTION 


‘The method and apparatus or device of the present invention is discussed hereinafter in terms of 3-stage 
relaxation noise actually introduced to all signal conducting media by the recording process, and again 
introduced in the playback from such recorded conducting media. 


First, the sharp distinction between the first and second relaxation stages is removed. The moment the 
charges present in the electron gas in a conductor are excited with excess energy from the leading part of 
the incoming signal stimulus, excess fields exist on the electrons, directly combining with the E- and B- 
fields already in existence. Consequently, stages 1 and 2 are considered combined. In other words, even in 
stage one, a strong component of the excited fields is attempting to axially eject or expel electrons from 
the conductor, while other strong fields oriented within the conductor are affecting the entire electron gas, 
increasing its collision frequency and noise. Axially, there is less collision damping, so on the average an 
axial movement toward the surface results. Axial expulsion is a radial effect 


Next is the effect of an additional magnetic field from an external magnetic pole, which is what the 
present invention provides. The magnetic pole, for example, may be fairly localized in the case of 
recording signals and replaying signals, ог it may be distributed in a "cover" or "blanket" covering the 
outside surface of the conductor. In the case of flat conducting plates, the blanket may cover both sides. 


When any field element attempts to emerge from the conductor, or can be decomposed into longitudinal 
and axial components where the axial component attempts to emerge, it is directly coupled to one or more. 
axially (on the average) moving electrons within the plate, which constitutes the source or sources of the 
fields. The source electrons are also attempting to move to the surface themselves. However, the strength 
of the electron-associated magnetic field will be altered, affected and resisted by the externally introduced 
‘modulated EM field of the present invention. 


The net effect of the magnetic field, as produced by the present invention, is to induce damping and 
“magnetic braking” of the electrons and damping of their fields. In addition, a moving electron in a 
magnetic field is forced to turn away from its path, again increasing damping. In the externally introduced 
‘modulated EM field of the present device, the axially (on the average) moving electron is forced to 
develop an electric field gradient at right angles to its (on the average) axial movement, and "back 
against" the "linger noise" stimulus. In short, the electron develops a "back ЕМЕ" from all of the other 
electrons in the gas, which resist its movement and damp it, This dampens the electron's axial component, 
consequently its movement and concomitant relaxation "stage 1" and "stage 2" noise, resulting in a 
materially reduced relaxation noise. 


The result of the use of the present invention, is that as the electrons continue to violently alter their 
directions due to collisions, they are continually damped by the modulated EM field created by the 
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device. Consequently, the erratic movement of the electrons are constrained, their velocities are lowered, 
their collision frequency is diminished, and relaxation noise is reduced, compared to the situation where 
no external EM field is present. The net result is a reduction of relaxation or linger noise resulting in 
clarifying of audio and/or visual signals from the conductor. 


When the external modulated EM field of the present invention crosses the relaxation excitation E-fields 
of the conductor, longitudinal components on the electrons, in either direction, are produced which 
contribute to the overall damping. The fundamental principle is that, as the electrons increase their kinetic. 
energy during stage 1 and stage 2 of the relaxation time, that increase is being resisted by a magnetic. 
braking/damping effect, and the axial cjection and noise components that continually develop are damped 
by the introduced EM field, 


This results in a reduction in the production of both immediate and linger noise. It is the mirror symmetry 
of the "magnetic brake" effect. The excited electrons try to move faster, in effect creating "eddy currents" 
in the conductor. Moving in the fixed magnet's modulated EM field, these "eddy currents" exert a 
magnetic repulsion force upon the magnetic pole, which in turn exerts a braking effect back upon the 
"eddy currents" themselves. This latter effect constitutes noise reduction in the conductor. 


The end total result of the use of the device of the present device is: 
1. Reduction of the velocity and kinetic energy of the electrons during coupled phase 1 and phase 2; 


2. introduction of substantial additional damping upon the harmonic damped-oscillation relaxation noise 
that results in phases 1, 2 and 3,; and 


3. substantial reduction of the overall relaxation noise in the system, in the resulting conducting medium, 
and in the resulting playback from the conducting medium, 


The device directly reduces the relaxation noise in all conducting media which involve EM effects in 
recording and playback, and in transmission of signals. In any operating system, whether recording or 
playback as such is being performed or not, the present device directly reduces the continuously-forming 
"lingering relaxation noise" from signals that have previously occurred, and that are actually slower- 
moving charge disturbances constituting relaxation noise in the system's operation. The relaxation noise is 
also a power loss from the signal. Reduction of the signal power being lost in the system constitutes 
effective enhancement of the noise-free power transmitted by the system. 


Application of the device increases the signal-to-noise ratio by dramatically reducing the lingering 
relaxation noise that is continually produced in: 1) systems operation; 2) the conducting medium; and 3) 
detection, amplification, and playback from the conducting medium. Media conductors or conducting 
plates that the apparatus may be applied to are audio compact discs, CD-ROM discs, photographic 
compact discs, video laser discs, motion picture and still-camera film of all types, x-ray film, optical 
‘media, and other medium which involve EM effects in recording and playback and in the transmission of 
signals through normal circuitry and conducting plates. Video, audio and digital tapes also benefit from 
the present invention but conducting tape must be treated with the device before recorded upon. 


‘The systems may be any EM system such as electrical, electro-optical, magnetic, and magneto-optical 
systems. The continuously-formed lingering relaxation noise is a direct part of the so-called "standard 
noise” in the system. 


When the device is applied to a conductor, such as an audio compact disc (CD) that normally produ 
playback distortion as a result of relaxation noise, the distortion is reduced and there is an improvement in 
sound quality with improved clarity and sharpness of the music or other such sounds. When the apparatus 
is applied to а medium that has a visual expression, such as a CD-ROM, Photo-CD, video laser disc ог 
photogaphic film, there is improved visual effects with greater clarity, sharpness and color to the resultant 
pictures and photographs. 


‘One embodiment of the invention is a device comprised of a pair of permanent magnets in an orientation 
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in which their like poles, i.e., north or south, are in a facing and repulsing relationship. A coil of wire 
then wound around the pair of fixed magnets in an orientation orthogonal to both the interface between 
the facing magnets and their north and south poles. 


А motor means and electric supply means is provided for creating a pulsed current characterized by sharp 
voltage spikes to the coil of wire creating a modulated EM field while also producing a means for 
spinning the conducting medium when placed on a spindle that is driven by the motor means. A far 
greater effect is given by the brushes of the motor means when DC current is applied at a constant rate. At 
the same time, the motor means provides a more constant means of maintaining optimum rotation of the 
spindle thus exposing the conductor to the constant effect of the EM field, 


‘The molded spindle allows for improved centering and stability during rotation of the conducting 
medium. The conducting medium is oriented to the device so that its plane is parallel to a plane running 
through the north pole orientation of the magnets. As the conducting medium passes through the 

modulated EM field, the electrons of the conductor are effected by the field, thus reducing the relaxation 


‘The device is housed in a container, such as а molded plastic housing, to maintain magnetic unit 
placement and to allow for greater penetration of the modulate magnetic field by the magnetic unit and 
with greater effect on the conductor, 


One application of the device of the present invention is in clarifying sounds emitting from an audio 
compact disc. Compact discs are comprised of an aluminum surface encased in a plastic coating. The disc. 
itself is composed of a very thin piece of stamped aluminum, which is the conducting medium, encased in 
plastic. The thin aluminum layer is the active ingredient that contains the recorded data. 


A second application is in the clarification of compact discs such as video laser discs, photo-CDs and CD- 
ROMs. Processing of visual compact discs produces a clearer, sharper, brighter and more colorful image 
both on the computer screen and in a photo image. 


A third application is in the clarifying of photographic films of all types. Exposed film that has been 
clarified before developing the film produces a consistantly clearer image than film that is unclarified. 


Referring first to FIG. 1, 10 is a device comprised of a magnetic unit 12 which is further comprised of a 
pair of permanent magnets 14 and 16 orientated with like poles in a facing, contacting and repelling 
relationship and fused with an adhesive means 18 forming a seam with joined magnets 14 and 16 
producing a shaped magnetic field 22. Magnets 14 and 16 are oriented with their north poles in an 
abutting relationship, although the magnets may be abutted using their south poles. 


FIG. 1 further shows a c 


of wire 20 wound around magnets 14 and 16 of the magnetic unit's out 
facing poles with coil 20 having an orientation perpendicular to the plane of the interface between 
magnets 14 and 16. Coil 20 may consist of 150 to 300 turns of a #34 enamel-insulated high 
temperature wire, with 250 turns preferable. Magnetic field 22 is shown emitting above adhesive 
seam 18 of magnetic unit 12. 


Also shown in FIG. 1 is circuitry 3 for providing an electrical supply to coil 20 of magnetic unit 12 
used in apparatus 10. Circuitry 3 is comprised of a DC motor 5, a controlling switch 7, either a 9 
volt DC battery or a DC power supply 9 and connecting wire 11 to coil 20. DC motor 5 also 
provides a means for rotating spindle 33 seen in FIG. 2. In the alternative, electrical power may be 
Provided by a 120 volt AC power supply 13 which is reduced to 9 volts by passing through a 9 volt 
AC to DC convertor or power step-down unit 15. 


FIG. 2 is a perspective view of a housing 31 which contains apparatus 10 and its components. Seen 
‘emerging from the top of housing 31 is spindle 33 for the placement and orientation of conducting 
medium 24. Spindle 33 emerges from the top side of housing 31 for ease of placement of the 
conducting medium. Closure of switch 7 creates a modulated EM field 22 simultaneous to the 
spinning of conducting medium 24. As the conducting medium spins, it passes through field 22 thus 
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producing the desired effect on the conductor. 


FIG. 3 is an inside view of the bottom half of housing 31 showing compartments, A-1 and В-1 
separated by a divider 35. Compartment A-1 is adapted to fit over compartment A-2 of the top half 
of housing 31, seen in FIG. 5. Compartment B-1 contains a 9 volt DC battery or DC power supply 
9, space for switch 7 and space for motor 5. 


FIG. 4 is a perspective view showing the orientation of conducting medium 24 to spindle 33 and 
motor 5. 
FIG. 5 is an inside view of the top half of housing 31 showing compartments А-2 and B-2 separated 


by divider 37. Compartment A-2 contains magnetic unit 12 with connecting wire 11 from coil 20. 
Wire 11 passes through a recess in ito compartment B-2 to connect to motor 5 and 
switch 7. Compartment B-2 contains motor 5 and a side wall of B-2 contains a recess for switch 7. 
Beneath motor 5 and on the roof of the top half of housing 31 is an opening for the emergence of 
spindle 33. 


FIG. 6 is a side view of housing 31 showing the relationship of the various elements to each other. 
Magnetic unit 12 is located in compartment A-2 of housing 31. Connecting wires 11 connect coil 20 
to a 9 volt battery or AC to DC convertor 9 and motor 5. Spindle 33 is connected to motor 5 and 
‘emerges through the top of housing 31 to accept conducting medium 24. Conducting medium 24 is 
shown in close proximity to magnetic unit 12 and oriented in a plane perpendicular to the plane of 
intersection of magnets 14 and 16 so that when apparatus 10 is activated, the rotating conductor 24 
will pass through the modulated EM field 22. 


EXAMPLE 1 


An analysis of an audio compact disc w. 
‘Audio Spectrum Analyzer to display real 


carried out with the test completed using a Schlumberger 1510 
ime fast fourier transform (FFT) spectra of the sound, a 
Tektronix 465B dual-trace oscilloscope to display phase differences between left and right stereo channels 
as well as waveform shapes, and a Leader LMV-185A 2 channel AC Millivoltmeter to simultaneously 
read the amplitude of the left and right stereo channels. The spectrum analyzer has a frequency range of 
up to 25 khz, a dynamic range of 70 db, and an absolute range of 100 db using attenuators, and an 
accuracy of 0.1 db and 1/256 of the frequency range selected. АП measurements were made using the 25 
khz range. The oscilloscope has an upper frequency range of 100 mhz. The test CD was played on the 
Denon DCD-1500 II compact disk player connected directly to the above instrumentation, 


The test CD, CDP 7 46446 2, DIDX 2249 Stereo, UK: CD-PCS 7078, manufactured by Capitol Records, 
otherwise known as the Beatles: Abbey Road album originally recorded in 1969 and digitally re-mastered 
in 1987 for CD, was subjected to the above equipment and technique. Spectral measurements at а 00:24 
interval was made on track #7, a selection known as "Here Comes the Sun". 


Track #7, at a 24 second interval, is exhibited in Example I as a 
bar graphs simultaneously show the relative loudness in decibels "before" and "after" clarifying of the 
device. Each pair of bars represents the relative loudness of frequencies between 100 hertz and 25600 
hertz of Track #7 time 24 seconds of the audio CD analyzed. 


ries of bar graphs in diagrams 1-8. The 


Diagram 1 shows the entire spectrum from 100 to 25600 hertz in 8 frequency bands as labeled at the 
bottom of the diagram. It is noted that each frequency range except for 200 to 400 hertz is about 1 or 2 
decibels louder after processing by the device. 


Diagrams 2-8 display the same data in more detail showing a larger number of smaller frequency ranges 
in intervals of only 100 hertz cach. Because frequency ranges are smaller there are more variations in the 
data, however, the readings show the trend of being 1 to 2 deci 


It is noted that each of the spectral differences as well as the average spectrum difference follow a profile 
demonstrates the effect that clarifying by the instant device has on the CD. 
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EXAMPLE II 


An analysis of an audio compact disc was carried out by first recording "The Best of Mike Olfield-- 
Elements", track "Portsmouth" without clarifying the CD, on a hard drive using a WAV file of Voyetra's 
WINDAT software with a sound card connected to a CD-ROM's audio output. The recording was in 
mono at a sample rate of 44100. 


Following the first recording, the CD was then clarified, using the device, by placing the CD in the 
modulated clectormagnetic field of the present device for 10 seconds on cach side followed by again 
recording the CD using the above technique. 


Using the WINDAT program, the "before" clarifying and "after" clarifying recordings were trimmed so 
that application of the device could be easily compared with non-application. Ten second and 0.25 second 
excerpts were used. The ten second excerpts were measured from the point where sound began to come 
off of the CD. The 0.25 second excerpts were taken from a consistent point within the body of the 
recording. 


The sound files were converted into graphics using two Shareware programs: Screen Thief and Blaster 
Master. The recordings were loaded into Blaster Master individually and the graphical representation of 
each recording was captured using Screen Thief. The graphics of the sound files were then laid down and 
compared using Deluxe Paint II Enhanced, 


‘The graphical representation of the sounds, in Diagrams 9-11, is based on amplitude and time. The left 
side of the graphic is the beginning of the recording, and right side is the end. The beginning of the 
graphic is defined as the point where sound began showing up on the graphic. 


Diagram 9 illustrate a 10 second comparison of the unclarified with the clarified CD. The waveform. 
represents amplitude. It is noted that waveform A, the unclarified sample, is taller than waveform B, the 
clarified sample. 


Diagram 10 is of the same recording but compares exclusively unclarified, partial waveform C, unique to 
waveform A, and clarified partial waveform D, unique to waveform B. That is, all of the points in the 
unclarified graph, waveform A, that correspond to points in the clarified graph, waveform В, have been. 
erased resulting in waveform C, and all of the points in the clarified graph, waveform В, corresponding to 
the unclarified graph, waveform A, have been erased, resulting in waveform D. This technique leaves а 
graph showing the data that is unique to the recording in question. Thus, in Diagram 10, the graph 
labelled "Exclusively Clarified", the visible lines show data that is unique to the clarified recording, and 
the "Exclusively Unclarified" graph shows sound or noise that was no longer present after clarification. 


Diagram 11 illustrates a 0.25 second comparison of the unclarified CD, waveform E, with the clarified 
CD, waveform G. Waveform F is the exclusively clarified and shows what is unique to waveform G. A 
graphic of an exclusively unclarified waveform was eliminated because interest was in the clarified 
waveform and what is unique to it. 


‘Three criteria were used in analyzing the graphs of Diagrams 9-11: Response Time, Noise level and 
Density. Response Time refers to "when the sound starts", a key factor because the CD excerpt recorded 
was timed from the moment that sound began recording off of the CD. The position of the remaining 
‘material recorded is dependent on the accuracy of the starting point. Inthe ten second excerpt of 
Diagrams 9 and 10, there were no measurable time discrepancies, as the graphs matched up as 
represented in the Diagrams with the peaks in the sound occurring in the same places throughout the 
sample. 


‘The 0.25 second excerpts showed a lag time between unclarified waveform E with clarified waveform G. 
As many of the peaks of waveforms E and С as possible were matched-up and then compared to how 
much "extra" sound was left at the beginning. By comparing the length of the sound to the length of the 
whole sample, it was determined that the unclarified 0.25 second excerpt was lagging behind the clarified 
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excerpt by about 0.01 second. A small discrepan 
second scale, but on the 0.25 second scale is noti 


at the starting point would not be visible on the ten 
ble. 


In terms of Noise Level, the unclarified sample was "noisier" in both excerpts, ten second and 0.25. By 
noise level is meant, that overall, the unclarified sample consistently had several peaks where the volume 
line went further than the corresponding volume line in the clarified sample. This lower level in the 
clarified sample is the result of a reduction of "noise" level in the clarified sample. Extrancous noise 
makes the overall signal noisier and less clear. The clarified sample has an improved and smoothed out 
dynamic because of a reduction in noise level. 


Density is defined as the solidity of the volume or amplitude lines rather than the range of the lines. 
Comparison of the volume lines of waveform A, unclarified, with waveform B, clarified, shows 
waveform B to have a much more consistent volume level than waveform A. Increased Density gives 
greater consistency to the CD, producing a much fuller sound. 


EXAMPLE III 


In Example Ш, the identical technique used in Example 
compact disc, "The Cross of Changes" by Enigma, track "Return to Innocence" was carried out by first 
recording, without clarifying the CD, on a hard drive using a WAV file of Voyetra's WINDAT software 
with a sound card connected to a CD-ROM's audio output. The recording was in mono at a sample rate of 
44100. Following the first recording, the compact disc was then clarified, using the device, by allowing 
the CD to spin for 10 seconds on each side followed by again recording the CD using the above 
technique. The analysis technique as described in Example II was then completed. 


was duplicated, An analysis of the audio 


Diagram 12 illustrates a ten second excerpt comparison of waveform A, unclarified, with waveform D, 
clarified, Waveform B is exclusively unclarified, and unique to waveform A. Waveform C is exclusively 
clarified and is what is unique to waveform D of the sound track. Waveform A, the unclarified sample, 
significantly different than waveform D, the clarified sample, 


Diagram 13 illustrates a 0.25 second comparison of the same recording of unclarified waveform E with 
clarified waveform G of the CD. It also shows exclusively clarified waveform F, demonstrating the 
unique difference between waveforms E and G. 


Response Time, Loudness and Density were analyzed. In the 0.25 graphic of Diagram 13, the Response 
Time of waveform G is slightly ahead of waveform E, indicating that sound from the recording began 
sooner than in waveform Е. The amplitude lines of waveform G are slightly reduced overall in 
comparison with waveform E, resulting in a reduction of Noise Level. The Density of waveform G is 
much greater than in waveform E, especially in the last one-third segment of Diagram 13. 


EXAMPLE IV 


A Photo-CD was analyzed both "before" and "after" passing the CD through the modulated 
cletromagnetic field of the device to determine specific changes in the retrievable data from the CD. The 
method and steps used to derive and quantify the effect that clarifying had on the conductor was 
determined using the following method and steps: 


1. A demonstration Photo-CD sampler, produced by Kodak, was down loaded to the hard drive of an 
Apple Centris 650, 25 HRZ, 6800040 motherboard and a new file created and properly designated as 
"before". The photo-CD had not been clarified by the device. Images were transferred to a commercial 
graphics software program, PhotoShop, developed by Adobe Software. 


2. The Photo-CD was removed from the ROM and treated with the present device by spinning the CD on 
cach side for 15 seconds. The CD was then down loaded to the hard drive and a second new file created 
and properly designated as "after". The images created were transferred to the PhotoShop graphics. 
software program with file separation maintained at all times. 
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3. Print number 3 of the Photo-CD list, contained in the "before" or unclarifyied, was brought to the 
screen and a text translator was used to convert the picture to post script computer language. Picture 
number 3 represented a photo image that measured 21/2.times.13/4 inches, using 132 LPI, 72 DPI and 
utilized approximately 250K of memory. Following the text translation process to convert the small 
image to post script, it was then saved to a new file. Following the conversion, there were 360 pages of 
post script computer language created to describe the image number 3. 


4. The identical process as described above was used to create a post script file for the image following 
use of the device on the photo-CD. The "after" or clarifying effect resulted in 348 pages of post script 
computer language. 


5. The first 16 pages of post script language was specific to language to program the printer. The balance 
of the pages in both cases was post script language to describe the specific image that was converted. The 
first 4 pages of both files were then converted into text files using Wordperfect 6.0. The process of 
converting the post script files to text files was for the specific purpose of utilizing a specialized software 
program that could compare the text language of both files. The process of converting the first 4 pages of 
both post script files to text files took 25 minutes and resulted in the generation of 101 pages of new text. 
language. The ratio of pages of text converted from post script is approximately 1 to 25. If the entire post. 
script files (354 pages average) were converted to text file using the same ratio, it would require 
approximately 8,850 pages of text file to fully describe a single 21/2.times.13/4 inch colored image. 


6. The software used to simultaneously compare the text in the two file 
product of Advance software, Inc. 


DocuComp П, version 1.05, is a 


7. The first 4 pages produced a total of 101 pages of text file. When placed into the DocuComp file, it 
resulted in the following summary of information changes: The 4 pages represent slightly more than 1% 
of the total data available from cach image. If the entire 708 pages were converted and analyzed, it would 
take considerable memory capacity and about 37 hours (4 pages of cach file takes 25 minutes) of 
computer running time to analyze 708 pages of post script computer language. 


8. Four pages from cach file generated a total of 56 material changes, on the average, resulting in over 
5,000 changes for the entire image when "before" clarifying was compared to "after" clarifying. 


9. The "before" unclarified file, resulted in 53,336 bytes of information Th 
‘generated 50,521 bytes of information. The comparison represents a difference in information retrieve 
equal to 5.7% less for the clarified file 


Clarifying the Photo-CD with the device realigns the data into a tighter format by reducing superfluous 
data. Each Pixel has a "halo" or influence zone. Exposing the pixel to a modulated EM field reduces the 
halo by suppressing electron activity or relaxation noise thus causing the pixel to be sharper with 
improved clarity. The photo-CD manufacturing process can produce residual color around each individual 
pixel referred to as pixel residual or bleeding. When a pixel, represented by post script and text script, 
sharper, it does not require as much information to accurately describe or d When a pixel halo or 
influence zone is reduced, it requires less information to describe the data. In Example IV, 5.7% less 
information was required following clarifying by the device, at the same time improving the image to 
describe the same segment of the picture. 


‘The analysis process of converting cach image to post script and then to text is accurate. Changes created 
by treating a photo-CD with the present device can be demonstrated by a computer comparison of the 
information generated from both images. 


Diagram 14 is a Summary of Post Script Changes with a list of difference 
"after" application of the device to the photo-CD. 


between the "before" and 


EXAMPLE V 


Using the identical technique and steps as described in Example IV, steps 1-9, a second Photo-CD. 
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Nature's Way, published by Gazelle Technologies and produced by Kodak, was tested "before" and "after" 
application of the present device. In this Example, the original bytes numbered 74,151 before clarifying 
with the device. After clarifying, the number of bytes were reduced to 70,214 resulting in а 5.6% byte 
reduction. 


Diagram 15 is a Summary of Post Script Changes with a list of differences between the "before" and 
'afier" application of the device to the photo-CD. 


Diagrams 16 and 17 are black and white, "before" and "after", copies of color pictures of the photo image 
of the photo-CD, demonstrating the effect that clarifying the conducting medium has on the comparable 
results, 
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This invention relates to an improvement in systems, methods 
and apparati for handling and processing information, energy 
and matter by making use of potentials of new technologies, 
Science and industrial art, principally in cymaties, quantum. 


eld theory and psychoenergetie science. I comprises a sys- 
tem ol methods and аррагий for handling information, energy 
and material using multimodal cymatic (standing wave put- 

"піць, whether satiy ог moving) generation, and 
manipulation. principally of material and energy in vorticoid 
including concatenated and grouped vortieoid forms, to con- 

centrate. cleanse, separate, transform, produce etc.. materials 
and energy, including without Timitation the production оГ 
‘clean water and manufactures materials, the production of et 
usable energy by effets such as Schanberger and vacuum 
potenil-elates the collection, processing and communica- 

tion ofinformation by nonlocal quantum coherence (entrain. 

ment) of dynamic systems, initially cymatic, vi. vorticoid, 
the similar transport of lower-cmensionality material pat 

tems, Le, materials, also to facilitate transport of living 
organisms. and the tuning of higher-dimensional energy 
forms, Le, formative fields, for applications such as healing: 

a means OI fine-tune controlling such systems directly By 
means of psychoenergstic operator interaction and indirectly 
фу means of conditioned space technologies and vibratory 
enhancing technologies such as “scalar” treated materials and 
Systems: and by other means described as “pauge-symme- 

"Ty lev rising, here, e.g. Bearden; and their combination: 

and a means of facilitating learning to generate Tiller-effect 
spacial conditioning (higher gauge symmetry) enhancement 
using motivated feedback in utilising these systems with spa- 

cial conditioning technology assist 
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BACKGROUND OF THE INVENTION 


[0001] Thisinvention relates os improvement in meth- 
‘ods of handling and processing information, energy and 
mater I was developed initially to make use of poten- 
tals of new technologies, science and industrial art to 
problems of non-chemical purification, with tle or no 
Chemicals added beyond water, of pre-combustion 
inputs and post-combustion outputs in thermoelectric 
power generation, The invention extends their aplica 
Tian to new, nonobvious and useful systems of methods 
and apparati for the production transformation and dis- 
"raton of matter, energy and information. 


PRIOR ART. 


10002] With respect to the system of methods and apparati 
‘which is the subject of this application, and embodiments 
therefor, the work of the following, their predecessors and 
experimentally. clinically or episemologically near neigh- 
bours, farm the principal precedent contributions drawn on 
by this writer: Viktor Schauberger (Austria), Theodor Sch- 

wenk (Germany). Hans Jenny (Switzerland). Lawrence 
Edwards (England), Shafi Karagulla (Canada, United 
States), Marcel Vogel (United States), Fritz-Albert Popp 
(Germany), Thomas E. Bearden (United States), Ernst von 
Herold (Canada) and William A. Tiller (Canada, United 
States). The following discussion oullincs those contributions 
applicable to this work as understood by this writer and builds 
on them to show their relationship to novel, nonobvious and 
useful aspects of the invention ете disclosed. 

I0003] Viktor Schauberger was an Austrian forester and 
technologist whose works are now also widely available in 
English (1). He observed that when a current ina owing 
sinam winds centripetally and then centilupally with an 
opposite sense of spin, at the fuming point of the change of 
direction of rotation, oxygenation occurs and from this place 
also there is an energetic fow transverse to the direction af the 
current, ino the stream banks, stimulating the growth of 
‘vegetation in those areas, Working wilh this and similar 
observations Schauberger was able to invent and frequently to 
putent “naturales” technologies for diverse applications 
eluding trans mountain lumber transport and for transpor. 

‘ation; for water purification, energy production, which he 
identified as environmentally healthier and therefore sustain- 
able im comparison with still-pevaleat environmentally 
destructive mechanistic technologies 

10004] "Thecentipetal centrifugal spiral effects he reported 
(see figure) and made use of ("Schauberger effet) have been 
applied here in guiding the development of the invention, in 
Tight also of observation in the human being 's energy field by 
numerous independent, highly sensitive and skilled observ- 

ers, of major chakras (so for example S. Karagulla), whirling 
energetic exible cones extending well beyond the physical 
body, situated at and through major glandular centres and 
aligned in pairs tp-o-tip pointing in opposite directions from 
the front and back of the body (eg B. Brennan and others) 
Set along a central energy channel (called Sushumna in the 
orient) which mns vertically coincident with the human 
spine. 
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10005] Theodor Schenk s work on water as a spiraling 
and projoctive-peometrically characterisable cosmic sense 
organ demonstrated, by whea germination trials using 
shaken water, the existence and rhythms of cosmic, Le extra- 
terrestrial, atmospherically significant Zeigeher environ- 
mental rhythms, and therefore the importance of taking into 
account not only he use of vortices Бы also the significance 
‘of macroenvironmental rhythms in cleaning and enlivening 
‘water organisms to function harmoniously with the syntropie 
Potential of the biospherie macroenvironment. 

1006] Hans Jenny wasa physician living in Dornach, Swit 
erland who developed the field of Cymatcs, resting and 
Timing steady and moving three-dimensional standing waves 
generally produced with id agitated to a standing wave 
Sound through a loudspeaker base, based on Ernst Chad's 
acoustically produced two-dimensional standing wave Па. 
‘res and on an appreciation ofthe contribution of vibration to 
the creation af oem. Hans Jenny potenteda device for making 
speech visible [ca 1968; reference] 

10007) na Chladni figure such as that formed hy sprinkled 
Sine sand vibrating on the back of a bowed horizontally held 
violin. the distribution of nodes and anlinodes i the particu 
Jae mode of vibration of the substrate medium, ie the violin 
back, at the frequencies at which it is being excited, may be 
displayed by the redistribution of the scattered sand in a 
patter corresponding to the position of nodal and o to anti- 
nodal points and boundaries, evidently dependent primarily 
‘onthe size and density of he sand particles. This acoustically 
"mediated resonance has been researched by Jenny. Armin 
Husemann, Sherry Edwards and others as one of a number of 
formative principles in the human Боду. A formative faculty 
(classically, the facultas formatis was cited by Johannes 
Kepler to explain snow crystal form variation (he body of 
formative frees af the amb) was researched in embryology 
by Erich Blechschmidt; and considered more broadly, has 
boen studied as a phenomenon of intemal communication 
demonstrable optically and functionally ep. electrically, in 
all living organisms, by Fiz-Alber Popp and coworker. 
10008) Those examples oFevergetic formative processes in 
whole systems, e. in bodies of connect parts, demonstrate 
a formative paradigm which is applied and extended with 
multimodal energy flows or activity sourees, cg electro- 
magpeto-gravitie-(evitatory)-Joptie-acoustie and scalar, а 
‘wel as psychoenergetie, for application in the invention, 
[0009] Lawrence Edwards, an English mathematios 
teacher and biology researcher, showed that tree buds breathe, 
or Muetbate rhythmically, in winter around an ideal middle 
Torm whose projective geometrie path curve is related to the 
golden mean. His vortex spiral calculation methods and 
examples are cited here as prior art for the production of 
Vorticesand their energetic as well as material products which 
‘sill enliven nature functionally, in he sense Schauberger 
described and demonstrated, rather than degrading nature. 
10010) Dr. Shafica Karagulla left the Montreal Neurologi- 
‘cal insite to do research on higher sense perception, even- 
ually founding with Vila Neal the Higher Sense Perception 
Foundation in Los Angeles. Karagllas clinical reporting of 
the correlation between chakre structure and activity on the 
опе hand, and physiological health stus such as patient 
endocrinology on the other (1965), provide along with the 
‘work of V. V Hunt (UCLA) and other investigators suchas К, 
Steiner a reliable modem base of published observation of 
Some typical human psychoenengelic anatomy and its corre- 
sponding funtion. This enables those less skilled in the art of 
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such observation to make better use of transitory ог fmgmen- 
{ary experimental data and о apply with greater confidence, 
‘long With those not making such observations, the findings 
of others as а source of design modeling information. 
[0011] Marcel Vogel, a solid state chemist was instrumental 
in developing the fist magnetic memory disk drive cating 
for IBM. Vogel published work (1973) demonstrating that 
peychoenergelic telekinctie phenomena become reproduc- 
Же with sufficient experimenter self-training of the mind 
which is the instrament of manifesting such psychoenergetie 
Phenomena. Taken together with the contribution of Tiller, 
Хората work exemplifies a shi to scientific knowledge and 
ordinary technical application of human capacities which 
have become а рап of the stale of the art in healing and are 
applied in the invention for process control enhancement of 
Which water purification, energy production and telecommu- 
nication are throe examples. 

19002] FPritz-Albert Popp founded the International Insti- 
utor Biophysics (Neuss, Germany, collaborative research 
undertaking of dozens of scientists globally. His paradigm 
Shifting discoveries have shown that the activity of a quanti- 
{atively small amount of energy, as light, directs and main- 
tins the organisation of the body's biochemical activity, and 
that essentially all measured bioenergetie functions of organ- 
isms, e. skin electrical resistivity as measured n humans ot 
hundreds of points on the hands, demonstrate an internal 
coherence predictive and therefore indicative of health, Nor- 
mative self-validating measurement of coherence (ЄС L. 
wards in the fonctioningofcymati structures j therefore 
incorporated as monitoring and feedback control criterion 
ofa preferred embodiment of the invention. Popp patent 
[0013] Thomas E. Bearden, a career research scientist (US 
Army, retired), wrote the book on Energy ftom the Vacuum 
(2002). His paper on Giant Negentropy fm the Common 
Dipole provides a physical science foundation for the 
Schuubergereflet which in its higher order gauge symmetry 
application appears consistent with W. A. Tilers description 
ofa second, more psychoenergetically malleable level of the 
physical word access to which depends on an engiacerable 
coupling function. Bearden's presentation of a corrected and 
extended physics, taken together with technology which 
demonstrates j Patrick ea. U.S. Pat No. 6362718, MEG) 
provides with Schauberger' work the basis in the present 
invention justifying athe strategie objective ofa water clean- 
ing design for power plants which can be upgraded and modi- 
fied functionally over time to increase net energy production 
process efficiencies so as 10 enable combustibles to be 
‘duced and eventually phased ош. Beanlen's scientiis 
torical apparatus also provides а point of comparison with 
Tiller for quantitative modeling of conditioned space effects 
incorporated as a functional energy control option within the 
10014) Ernst von Вело published on the BDnow! Agri- 
cultural email ist (2001), а description which then was 
archived by colorado edi, of а class of technologies, ie 
‘sing shapes combined with rhythmitized materials, based in 
parton L Edward work an shapes applied to the functional 
Tencwal, by applying в thin conting of rhythmitized copper 
Ointment (a therapeute preparation manufactured by, e. 
Wala or Weleda їп Europe, and Merkhur Laboratorios in 
Canada, whose detailed experimental scientific basis is ref 
акей by R. Hauschka), of cow homs used in biodynamic 
agriculture, eg. im making manure or powdered quartz 
preparations. The principle of cohering shape and material, 
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intensified by rhythmical resmento be material (restent 
such as may also be found in М. Tes's purple plates, evi 

dently in the Austrian Johannes Granders water treatment 
technology or in more recent "scalar" resonant liquid trest- 
ment vessels and jewelry) has a parallel in the technology of 
the grea pyramid at Giza and anextension inthe Þiogeometry 
of A. Kareem as and as presented by R- Gilbert, et al, As 
described earlier in relation to Edwards’ work, this principle 
is applied here with respect to optimised vortex shaping (c. 
Fdwarls) and material, in this case water, formed and con- 

trolled eymatically, with psyeboenergetie system control 
enhancement, and eventually, generation. 

108]. Wiliam A. Tiller, former department chair and pro- 
fessor emeritus of material science and engineering at Stan- 
ford University. wrote Peyehoenengetic Science as a simpli 

fication and compilation of three previous related volumes 
documenting 30 years of paradigm shifting experimental sci- 
fence on the demonstrable, potential, and instrumentally engi- 
neerble enhancement of, the integral functional contribution 
Of consciousness to the matter-energy equilibrium of the 
object-oriented physical science paradigm presently being 
transformed by the more interactive understanding of reality 
shown in quantum physics being applied in such diverse fields 
Such ss cryptography, quantum computing and psycho- 
neuroimmunologic therapies. Tillers empirical work on 
Space conditioning for process modulation. together with his 
‘Work and that of Vogel оп experimenter training for replica- 
bility (c. Chartes Тап, "state-specific science") applies and 
extends the implications ofthe Indian preceptor Patanjali (ea, 
$ century) in unique and distinctly instrumentally modem, 
scientifically verified and technologically accessible form. 
The invention applies both tbc tained-opertor effect and the 
insirument-mediated spacial conditioning effects to control 
and enhance multimodal eymatie processing and to and 
anticipate its transformative progression in рап as an opera 
Toronto and controlled activity with corresponding sira- 
{epic extension of options of scope and scale of application, 
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[BRIEF SUMMARY OF THE INVENTION 


19027] Essentially, and without limitation of this descrip- 
‘onto its application in an illustrative preferred embodimen 
а cymatic G- or higher-dimensional Chladni figure-generat- 
ing) resonant vibrational process is used to induce а rotating 
standing wave figure in a fluid, such as water, ай, plasma, or 
а slurry including solids, producing а centripetal vortex or 
vortex of vortices which passing inward through the focus of 
the tip unwinds from its tip in the same or by induction in an 
opposite rotation, or meets another incoming vortex tip or 
tips at the juncture comprising he tps) focus producing 
бов ative and potential energetic outputs, and from 
the focus а likewise differentiable tow of materials in 
directions primarily other tan that ofthe axis of tip focus, 
Sich as transverse, of least resistance as shaped and sorted 
‘within transporting lows of standing waves e.g. whose node- 
antinode frequencies, amplitudes and spacial configurations 
are appropriately resonant with selected materials and mate- 
‘al-energetie configurations, The forming and modulation of 
the form may be by external or internal director interfero- 
metrically induced, multimodal electro-magneto-gravitic- 
‘opto-acoustic and scalar potential drivers controlled by feed 
back of functional parameters of the manipulated material 
Пом and Feedback of the driving energy inputs and their 
energetic transforms, and having regard to mactvenviron- 
‘mental condtional-probabiltyHctations eg. in turbulent 
flow, and, in carly embodiments, being fine tuned iter, 
consequent on operator learing based оп feedback with the 
System ахар instrament of learning, increasingly being ge 

erated by operator imeraction directly (Vogel), or indirectl 
‘sing conditioned space effect technology (Tiller) amplifica 
tion-modulation or other higher gauge broken symmetry 
operations (Bearden), to bias threshold condition probabili- 
"ies favourably in respect of intended states of the system. 


BRIEF DESCRIPTION OF THE DRAWINGS 


10028) Annotated List of FIGS. 1. to (e) f) 
19029] FIG. 1. Background of the invention and cross-ref- 
erence for FIG. 3. which illustrates a feature of a preferable 
embodiment ofthe invention: 

10930] An example from river current low, “The Inner 
Picture of the Dynamics of Current Flow", showing inward 
spiraling with reversal of spiral direction at the point, ie., in 
the region, of start of outward spiraling ond indicating 
ransverse-vectred radiant propagation of energy, as well as 
inthis context reactive enhancement, ie, oxygenation 
is fom Schauberger, 1941, as reproduced in Contes, 
Vol. 1, 1997. 
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[0031] FIGS.2and3. lstrionsol features of preferable 
embodiments ofthe invention: 

[0032] FIG. 2.A sketch of sample cross-section function- 
ally spiraling pathway, ie. here as spirally-futed piping, 
‘whether formed structurally, or through the formed and for. 

mative injection of materials such as water into and as a part 
of the pathway, or in part or in whole energetic-dynamically, 
or by some combination or permutation of these, 

[0033] FIG. 3. A sketch of a sample complex vortex of 
‘vortices, modeled on the inventor's observation as well as on 
descriptions, of naturally occurring and developed or "built" 
complex vortex structures which may be characterised as 
dynamically stable n-dimensional "standing wave" struc. 

tures. The example is of a collinear pair of complex vortices 
shown in oblique cross-section; to the left in he figure is 
appended a doted-line indicator of a contiguous, expansion- 

Sonirocion vortex figure such as may be found in FIG. 1 with 
3 second point of maximal vortex centripetal concentration. 
as may also be seen in FIG. A) This vortex meeting, or 
transition, point is a focal region of energy concentration aod 
release which asa focal point of modulation (depending also 
on vortex spin directions) can be used 10 amplily the modu- 
Tating signal's effect in the centrifugal or expansive phase or, 
respectively depending on vortex spin directions, to modulate 
‘energy released along another vector from the focal region: 
"oro natralesque example; see FIG. 1 

[0034] FIG. 4 not: Such sets of vortices can be conca 

ented in various geometries linea, in rings, nested, 
teas information energy and materials handling and 
transformation structures, inthe processing of water of 
whatever phase, and gases or other materials, of energy, and 
ofînformation, associated with combustion of coal, ec; with 
other manufacture of energy and of material substance in 
preferred composition, form, state, and the production of 
purposed informaion-ic structures or forms and structures 
or forms for processing information: with the sensing or other 
collection. processing, communication of information and 
associated energetic and material entities, e. as information 
carriers, viz., modulating and as modulators. locally and non= 
call, for example using functionally entrained (бе, reso- 

nantly tuned) nonloeally paired single or doubled (for ener- 
etc balance) sets of more or less triple vortices, e, three- 

dimensionally depending on intended function, which are 
monitored and modulated at the origin (see е) below), e.g., 
using one or more members of the class of modulators listed 
above, especialy operator. or user-specifiable modulators, to 
enable transfer of informational, energetic, material pattern 
momentum between the nonlocally paired vortex sets, in 
onder to facilitate convenient transfer ol process-related pat- 

terning for the effective replication of data, of energy states, 
or transfer under competent operation conditions of ov 

"imensionalnumber pattems that act as localizing carriers 
for higher-dimensiorally-resonant homeostatic structural 
fields and their associated sines, jue, principally in living 
organisms. The same principle can be applied rellexively to 
enhance holotropic patter stability of organisms with respect 
то an operator programmable template field; eg. as two 
examples among many. for conservation and improvement of 
biotic function and its patemed energetic basis using an 
algorithmically controlled amplifier to enhance food stability 
and therefore conservation ог to support healing based on 
modulation ofa resonantly shaped and directed energy How 
using a reflexively applied template which is functionally 
‘operator-enhanced 
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[0035] Аз cited above. a mathematical apparatus forcalu- 
Тийад projective-geometrically visualisable vortex and 
elated path curves, including but not limited to а sample 
computer program, and sample illustrations of the families of 
curves employed here, which it is proposed are а functional 
correspondent class of the shapes observed and then designed 
and used by V. Schauberger, may be found in Lawrence 
ward’ work, inte alia: The Vortex of Life, 1993. See also 
articles in Mathematical- Physical Correspondence: and, The 
Field of Porm, 1982. FIG. 4 illustrates examples of some 
applicable projective-geometric curves and their calculation 
from Edwards (1993); of classes of curves to be applied and 
‘based onthe mathematical descriptions of their classes, 10 be 
used in examples, indicated descriptively inthe foregoing 
(ûe in the accompanying) text, of preferred embodiments of 
the invention. 


DETAILED DESCRIPTION OF THE INVENTION 


10036] The present invention now will be described more 
fully with reference to the general inventive concept, and to 
ilustrate embodiments of the invention. As this imention 
may be embodied in many different farms, its scope shoul 
‘not he construed as limited to the exemplary embodiments et 
fort; rather, the examples are provided to indicate a scope of 
potential preferred embodiments о those skilled in the art 
10037) The present imention of a system of methods to 
handle information, energy and materials and o modify their 
properties relates to the modification by manipulation itera- 
{ively including but not limited to, in particular, recursively 
the term “iteratively "is so used throughout), simultaneously 
and prospectively or retrospectively. of the potential and 
manifest energetic, temporal and spacial” coordinate, 
motional and orientational, coherence and informational or 
entropic маць, dimensionality including bot not limited to 
metric (dimensional curvature), combination or dissociation, 
Of materials in amounts and ses ranging from particle t 
compound and bulk mass, including but not limited to 
plasma, gas, solid and liquid states singly, intermixed arcom- 
ined, making use of one or a coordinated combination (а 
‘cluding but not limited to, as бе ease may be, ordered e 
bination, i.e., permutation: “combination” is во used as an 
inclusive to, throughout) of more than one structure and 
system of vibration and resonance of material or energetic 
Sape, including but not limited to environmental Zeitgebers 
orrelated factors or their artificial analogues, ina feedback or 
Tesonanee-conirolled manner permitting dynamically active, 
ie, ойнау. iteratively and synchronically varying differ. 
emiation, integration. transformation including but not lim- 
пей to metamorphosis or conversion from one siate to 
another, of informational, energetic and associated material 
Stats, systems, forms and entities. 

{0038} The invention consists оГа unimodal or multimodal 
integrated system of methods as outlined here o handle infor- 
mation, energy and material and modify their properties, 
including but not limited to local and nonlocal interaction, 
patterning and coherence 

[0039] Anexampleofaclassof embodiments isas it relates 
to communication of information, energy and material, par. 
ticularly between the holographic sub-quantum and quan- 
unes! entrainment and cross-modulation of asymptotic 
cally and hyperbolically n-dimensionally pstem-matched, 
eg. including but not limited to in particular functionally 
Synchronous nonlocal, systems of information, energy and 
pen 
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10040] Another example ofa elass of embodiments is as it 
relates to holoropicall sl simile precusoral re-equili- 
bration of organisms and entities, including but ot limited 1o 
їп particular their energetic (viz. thelr persisting or durable 
sub- and quantum resonant) template ог formative pattern in 
‘range of applications from medicine to physical device and 
аис maintenance, to re-establish a proximal functional 
and structural wholeness at а higher level of holistic func- 
tional coherence; in particular also therefore to tune them 
optimally with and to а resonant pater of macro-envimn- 
mentally current syntropy with its accessible dimensionaland 
nondimensional substates. "Vis modicatrix naturae per facul- 
"atem Попа їс, n-tune organism to their archetypal 
(basic, healthy) formative pattems in harmony with the mac- 
biosphere, "The healing life of nature [accessed] through 
the formative faculty". 

[0041] An example of a class of embodiments preferable 
Tor their obviously immediately beneficial and pertinent 
application relates principally to the energies and material 
Substance associated with solids, with liquid and gaseous 
‘ids and solids associated with them to plasma, nd asso- 
ciated quantum-energetie (viz, respectively, subquantum-cn- 
‘ermetic: е, including but not limited to, in particular, Рв. 
"um"]Ponlcally entrained energetie-potential such as 
oval zero-point) states. 

[0042] А specific application inthis clas ofembodimentis 
Яз use for the pre real-time ongoing, and postrcatmeat of 
‘ids in particular, water and gases including but not limited 
то related particulates, associated with combustion, in the 
processing, particularly the cleaning, of pre- combusting ond 
post-combustion gases, in particular, respectively, gaseous" 
icd combustant, products and proximal energy. materials 
and energetic patterns associated with combustion of eg. 
hydrocarbons such as coul: by the use singly and in combi- 
nations: continuously, and discontinuously, through design- 
resonant or forced pulsation inducing turbulence, pulsation, 
cavitation: of physical-structurally. or energetically, eg 
acoustically; magnetically; ete.: functionally spiraling. ei 
Spisily-fote piping. pathways which may be used to induce 
or facilitate; optionally with 2, 3 or more dimensional 
Chladni-ligure, ie. сут dynamically shilling resonance! 
feedhock-contolledelectro-magneto-ravitic-levitaory- 
‘oplo-aeousticstempora-spacial standing-wave pattems, 
Засна but not Tinted to scalar Whittaker fine structure 
signaling particularly for thermal behaviour control of mate- 
Fale, and application of Grander and Tiller В ово sys- 
tems: and also, optionally with a class of directly operator- 
driven phenomena, eg, Keely-effect, Vogelmethod or 
“ниси” induction: 

[0043] to condense or rarely and drive spacially ie. to 
segregate, mix, react, shape, etc., said Mids, viz. gases and 
{heir constent and included substances including but not 
limited to precipitates, elements and compounds to be formed 
or dissociated, fractionated ош. otherwise modified, and to 
assist in the production of energy: especially, in particular, 
‘where certain forms are approached or striven for or refer. 
encod, such as the mean as well as ideal value cyclid space 
curve families described by Lawrence Edwards in the lie vf 
тишге. materials in бизе Toms being evidently evra 
resonant transducers of water qu 

effects; and forms such as the bio-geometrically 
designs eg., ooneavities in structures, such as, 
gradual hall degree indentation of each of the outer upper 
surfaces of the Groat Pyramid at Gia used to induce "hor 
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‘zontal negative green”, and other, cone-pendulum-response 
States as presented and described by A. Kareem, R. Gilbert 
and oen which may be favourable or conducive o the 
improvement of informational content, energy and material, 
eg. Le., in this case of quality of water and gases and their 
forms and behaviours, especially combustion-ssoviated 
dis and water in whatever phase, and of their environment 
and of related cleansing, reactive or structural-energetic- 
chemical including but not limited to biochemical stabilizing 
activity in this setting as well as in other settings such as 
biochemical cleansing. stabilisation, renewal of living organ- 
isms, their environment and precedents including but not 
limited to inputs ad succedents including but not limited to 
outputs. 
10044) Modulation preferentially may be varied in foad- 
buck, resonantly simultaneous with, or precoding (e.g. 
within entrainment parameter values range) synchrony with. 
emironmemtal Zeitgebers and their measures, e.g., using 
thythmitized shapes (rhythmitised shaping functions 
lasses such as that of the Great pyramid, cow horas andother 
natural structures as resonators, described as mathematical 
function classes y L. Edwards), with respect to the pattems 
shown by astronomical ephemerides, and the mathematical 
descriptions of, in particular, planes and other shapes or fig- 
ures formed among massive bodies during their transits, by 
astronomical related variations in the values of the tensor 
Тап sub jk and associated described functions including but 
nor limited to those identified by G. Unger of Domach, Swit- 
erland, and by associated indicators: to optimise negentropic 
аз well as entropic functions severally and in combination- 
[0045] A specifie class of instances of this kind of embod 
ment would uilise rotating multimodal fields and resonant 
radiative” ава "field" effect, whether by gross energetic 
induction as described or by resonant rhythmitised shaping or 
by indirect Tillectype or directly operator programmed tun- 
ing or combinations w induce essentially, preferably by 
means without moving paris, 


19046] the enlivening of energy and of material, ie., of 
[0047] pre-cleaning nd conditioning of gases; including 


but not limited to, for oth water and combustion-related 
isc, electrical or other energetic charging or programming. 
©; magnetic induction of spproprite coherent spin and 
precession of particles and other structures, ер, hydrogen 
proton precession; 

T0048]. cymatie vortical motion including but not limited to, 
based on the work of Viktor Schauberger, Theodor Schwenk 
and others, centripetal as well as, as may be wel or condu- 
cive in application, centrifugal, and altemating ceniripetal/ 
centrifugal, with “raiding” of ows to facilitate blending. 
respectively separation of succedent materials and states of 
spiraling gases and water: leading to improved mixing, modi- 
fication and separation of materials, and improved contral of 
energy production, improved cleansing and production of 
associated materials in usable higher quality over cost form 
than might otherwise be the case: 

[0049] modification of gasification, precipitation, and 
endolexothermic processes by Whitaker fine structure sig- 
naling, by Grander spacial and magnetic induction, et. seq. 
especially for real-time process- and flow-contolsabilist 
10050] modification of the foregoing and of other pro- 
cesses, sates and conditions through operator -controlled 
{nent and concentration of energies, indirectly by program- 
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таМелшй Tiller "feld effect” action, viz. gauge symmetry 
Joel modulation, as well as directly, including Nt not limited 
то KeelyAochnology and Vogel-methodology effects. 
[8051] An example ofa design which preferably embodies 
clements of the foregoing in an application to facilitate pro- 
duction of clean combustion by-products of coal and of other 
combustibles or pre-combustible feedstocks and their com- 
boston processing materials and systems, the materials being 
principally water and air. with an optimal net production of 
emvironmentally life-enhancing (Le. also therefore, mini- 
mally ife-degrading) quality and quantity of energy, material 
and information especially Bioinformation, is as follows: 
10052] Teratively, and by resonance including bot not lim- 
itt pre-emptive or patern -anticipatory entrainment-lever. 
pigre g 
10053] 1. Form water and gas flows architecturally. i 
Physical-structurally using the patented and unpatented built 
fas well as the designed examples from among: R. Steiner; 
especially, V. Schauberger with numerous illustrations of 
examples in patents and other Jiterature to be cited; Т. Sch- 
Wenk: J. Grander; and far informational, energetic and mat 
Hals modulating effects using shaped rhyhmitised materials, 
E, von Bezold (2001); and, y means of a “complex” vortex, 
iê, a set of complex vortices each comprised of multiple 
vortices arranged in groups as dynamically stable standing- 
wave “cells”, the focal point of each of which may centre on 
and be contiguous with the focal point of a corresponding 
collinear vortex whose mouth is pointed in the opposite direc- 
onto the first, or with the focal points ora numberof vortices 
dynamically balanced energetically and in space, all with one 
another, 
10054] 2. Also shape the steams, eig., for a first approxi- 
‘mation as exemplified in the foregoing paragraph, vibra- 
tionally by tuned coherent energetic induction and modula- 
tion magneticallyldiamagnetically, opto-acousticaliy- 
thermally using dynamic Chladaisfigure.stnding-wve 
vortices, ie, after he cynatics of TL Jenny et, al, alo 
approached by the Пан forms of Wilkes, artic 
Husemann and others, also alluded to mathematically by б. 
Adams, by P. Forchheimer, later by T. Schwenk (1954) who 
cites T Prigogine in the context of sensitive control-responses 
discussed mathematically by R. Abram and concurrently and 
subsequently especially in ihe work of 1. Edwardsin the 
classes of shapes expressed mathematically by L. Edwards 
(1995) who provides calculation methods, computer software 
and digrammatie illustrations: oscillating. varying, Within 
and around syntrope, Ме optima “antenna” shapes, eg, 
mean as well as ideal shapes, fund over time to werk wilh 
incipal macro-environmental (Zeitgeber) rhythms; and 
Transformed (eg, by rotation and by translation in flow e 
induced acoustically or by opialy-tunnelled electromag- 
nesie radiation, eg, amplitude. requeney- and waveform- 
Specific ight, such as squeezed light or other coherent as Well 
as incoherent light) metrically and physico-chemical. pul- 
sated, and otherwise modulated о induce enhance laminar 
Tox, controlled turbulence, and cavitation-reformative col- 
lapse cycles, including but not limited to cycles that are ryth- 
micaliy- ie. resonanly-enhaneed: and further to modulate 
the sensitive, cf. T. Schwenk, non-equilibrium, cf 1. Prigog- 
ine, self-organising activity. 
10055] 3. Concurrently, modify he processes locally and 
globally, in part and in whole, using as appropriate the means 
‘described in 1. and 2, and other available signaling nergiz. 
"ng systems as modulators for the above control systems and 
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as net additional inputs and, as appropriate, use energetic 
outputs о be fed back into the system as controlling modu- 
tors; including but not limited to, as examples, electrostatic 
dispersion; complementary electrical charging: electrolysis: 
magnetic, endolexothermal, other em or energetic treatment 
including but not limited To macroenvironmental signals, 
unamplifiod and amplified: to, eg. increase, maintain ог 
reduce solubility; flow formation, as described above, to 
enliven fluids: centripetal cyclones, compression vortex mix- 
ing and transformation of inputs, eg. vortical compression 
wave precipitation threshold modification: space state, time 
state and information coherence system behaviour state pro- 
ramming, eg, Vis proximity field conditioning, e.g, Tesla 
Purple plate technology or other "scalar treated” programmed 
fesonators, characterisable for example in quartz by a Carte- 
Sian matrix spaced throughout the material of silicon atoms 
och containing а proton with а doubled Lissajous figures 
TilleretTeet unis, Geander units: Whitaker structure modu- 
lation to improve eg, output cleansing. output precipitation 
conditions as well as 10 optimise thermal production effi- 
ciency exothermically internally and endothermically at 
Specified system functional boundaries to eliminate net envi- 
ronmental negative impact and, as with the whole system, 
optimise positive impact further to the description in 2, use 
of sound and acoustcally-tuned EME, e. as heterodyned 
fields, and other means to induce mass hypereceleration and 
velocity effects, and other methods of catalysis, eg. lo 
improve reaction chemistry, hydroxy] radical and hydrogen 
chemistry optimization, ete: further applications integrated 
Synerically with above processes, of acoustic, expecially 
pulsating, and EMR (electromagnetic radiation) and other 
radiative effects other than magnetic; eg, for improved con 

trol of combination-dissaciation processes by sound, acous- 
tico-magnetie, infrared, UV, etc, within transient standing- 
wave cells whose opio- and magneto-acousties are, for 
‘example, ike those demonstrated optically by a cyclone, a 
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tomado or an optical fibre, ie- distinctly self-contained or 
ransmissve in a parametrically-specifie manner. 

10056) Specie terms employed for istration should be 
read їп а generic and descriptive sense only and not for 
purposes ol limitation. The scope of the invention is further 
Set Torth în the following claims 

1A system of methods and apparati for handling informa- 
ion energy and material using mulimodslcymati (standing. 
wave patterning, whether stationary or moving) generation, 
‘and manipulation, principally of material and energy in vor. 
coid including concatenated and grouped vorticoid forms, 10 
concentrate, cleanse, separate, transform, produce cte., mate- 
Hals and energy, including without limitation the production 
of clean water and manufactures materials, the production of 
‘et usable energy by effects such as Schauberger and vacuum 
potentisl-related, the collection, processing and communica- 
tion of information by nonlocal quantum coherence (entrain 
ment) of dyaamic systems, initially cymatie, viz, vorticoid, 
the similar transport of lower-dimensionality material pat- 
tems, ie, materials, also to facilitate transport of living 
organisms. and the tuning of higherdimensional energy 
forms, ic, formative fields, for applications such as healing. 

2. А means of fine-tune controlling such systems directly 
by means of psychoenergetic operator interaction and indi- 
rectly by means of conditioned space technologies and vibra- 
tory enhancing technologies such as "scale" treated materi- 
als and systems: and by other means described as "раак 
Symmery "el raising, here, eg. Bearden: and their 
combination: 

3. Means of facilitating learn to generate Tille-tTot 
spacial conditioning (higher gauge symmetry) enhancement 
using motivated feedback in utilising these systems with spa- 
ial conditioning technology assist 

4. Further, based on the foregoing, all related dependent 
claims which may properly be construed from the foregoing. 
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ABSTRACT OF THE DISCLOSURE 


A method and apparatus for producing controlled 
nuclearfusion reaction by use of sel-generated electric 
fields and inertial fontzd gos containment, The apparatus 
"which concentrically sur- 
ouis а cathode, A plurality of fon guns are mounted 
fon the exterior of the anode in spherically spaced and 
алаа aligned relationship such that the 
intersect at the center of the cathode. Appropriate aper- 
tures sre provided im the cathode for passage of the 
ione, Otter apertures permit passage of positively charged 
particles outwardly from the cathode interior, but ere 
ased negatively to prevent the йом of electrons into the 
interelectrode space. 

A voltage is applied between the anode and cathode. 
Jons from the guns are propelled and focused into the 
center of the cathode estublishing in the cathode interior 
a series of concentric spherical sheaths of alternating 
‘maxima apd minima potentials called "virtual electrodes 
"The ions in the innermost "virtual electrode” have fusion 
energies, and are contained at a density suficient to pro- 
‘duce а selt sustained fusion reaction. 


EI 


T. Introduction 


‘The present invention relates to a method and appa- 
rats for producing nusiear-tosion reactions, and more 
particule to a method and apparatus for producing com- 
rolled поеме анов reactions by uss of sell-senerated 
lecti eds and inertial ionized pes containment. 

Ча the well-known fusion reactions, nuclei of two ligit 
siemens are combined to ferm a nucleus of а single 


binding езегу in the form of. 
irons and protons). Before the positively charged nuclel 
can bs brought close enough together for fusion to take 
pisce, suficient energy must be supplied to overcome the 
Forces of electrostatic repulsion between them. There are 
many possible reactions involving the combination of two, 
Tight тес which are accompanied by the release of 
energy, but hydrogen botopes (deuterium and tritium) 
"md helium, wader the proper circumstances, are con- 
sidered to bo the. most likely to produce controllable 
fusion reactions, Examples of these reactions are: 


(D) DH; Dis He! (82 виной (245 mev.) 
O) арра (101 mov) cy (302 mev.) 
р 0.5 mev.) Font (14.1 mec) 
(4). насан G6 mov) Fur (147 mev.) 


Jt has been determined that to produce а “self-sustained 
доп reaction” (паство of more energy from the те 
fetion than is required to produce it) the density of the 
fusionable particles must be maintained at a high order. 
Tt is geneally copied that if such a density could be 
so contained, the other problems involved in producing 
S scttsustzined fusion reicion, principally bat of reising 
the partie energy-levels high enough to overcome thcir 
repelling forces, could be solved. Most suggestions and 
Proposals for plasma contaiameat employ very high mag- 
"ic fields; these include the pinched discharge, the 


Stellerator, the magnetic mirror, the Astron, and the Ше. 
‘This invention departs widely from those approaches by 
utilizing self-generated electric fields for containing the 
ionized gases. Through the uso of such ано fields, 
many, if not most, of the complex problems inherent ia 
he magnetie-field devices have been overcome. 

Methods and apparatus capable of producing such 
continuous reactions are disclosed and claimed im my 
aplication Ser. No. 165,639, fled Јав, 11, 1962, entitled, 
“Electric Discharge Device for Producing Interactions 
Between Nucl," now US. Patent No. 3258402, issued 
on June 28, 1966. Generally speaking, one form of the 
invention of my aforesaid application is of spherical 
geometry, in which an electron-emissive cathode con- 
балі surrounds а зро anode having am inner 
concentric cavity or space, The anode is permeable 10 
he fow of atomic particles, while the cathode В not 
Та operation, ап electrical discharge, composed of high: 
older magnitude electron and ion currens in the space 
enveloped by the anode, produces а radi potential di 
tribution which is, generally speaking, a minimum adja- 
cent to the center of the anode сауу and а maximum. 
adjacent to the anode wall. Tons created at points inter- 

jate the center and the anode wall fall toward and 
‘oscillate through the centr at velocities which are depend- 
ent upon the opsrating potentials, the potentials devel 
‘oped within the anodic space and the potentials at which 
{he ions are bom. With developed potentials of suffi- 
ently high magnitude, the ions are propelled at nuclear 
reacting energies, so that ion collisions occur at the center 
{and thus produce nuclear fusion reactions. 

"The present invention structurally dites fundamentally 
therefrom in tho respect that the cathode and anode ele- 
ments are reversed, and the anode therefore surrounds 
the cathode. The cathode is substantially impervious t0 
the fow of electrons: therethrough and is reasonably 
permeable to tho free fow of positively charged pa 
Eles, while the anode shell is not, Ап electrical gaseous 
discharge developed within the device causes the con- 
centration of electrons and ions toward and into the 
central structorcless zone of the volume enclosed by the 
‘cathode, thereby producing in said zone concentric, 
abrupt, Shell, potential barriers of alternating pol 
itis or virtual cathodes and anodes. High-energy lens 
within the space of the structure ae propelled toward 
and through these virtual electrodes to me geometric 
Senter of the structure, there producing, in concert with 

low-energy iore created in that region, on ion con- 
centration of extremely high density. When the space 
charge in the center fully develops, the potential difer- 
ence between the innermost virtual cathode and the fist 
adjacent virtual anode reaches а magnitude sufficient ta 
propel ions through the center at fuson-eictinp ener- 
Bis Atomic and subatomic products produced by these 
fractions are available for the production of useful power 
"The present invention favolve navel and improved means 
and methods for confining the ionized gas particles, ro- 
pardies of the charge: compressing them into small 
Walumes with high densities; and then maintaining them 
3m a stable condition for а prolonged and continuous 
Period of time. 

Jt is, therefore, an object of the present invention to 
provide a method and means for compresing and confia- 
ina an ionized gus discharge by tho use of self-generated 
бао fiel. 

T is another object of the present invention to provide 
an electi field method and means for producing & stable 
ане discharge, 

PS stil another object of this invention to provide 
a method and apparatus for converting the energy re- 
eased from the nuclear reactions nto useful heat enersy 
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t is another object of this invention to provide a 
method and apparatus for converting positively charged 
particles from the nuclear fosion reaction direcly into 
Sectio power. 

1. В still another object of this invention to provide a 5 
source of electrical power and heat in which tho Kinetic 
energy of the products of the puciarlusion reactions 
"re converted directly into electrical power with or with 
ut accompanying neutrons. 


П, Description of theoretical device 


а the accomplishment of the above and related objects, 
an electric discharge device has an anode which surrounds 
а cathode that electrically encloses a structureless space 
or volume. The cathode is rendered practically impervious 13 
to electrons but reasonably pervious to ions. The anode 
and cathode are uniquely designed and assembled to form 
ап electron-optical syslem wherein the eae space 18 
maintained completely filed with the electrical discharge, 
Traversing electrons, under the influence of the electron 
pice follow radial-iike pats through the cathodic space 
and, as the cathode is quite impervious to electrons, they 
re thereby kept from being intercepted in appreciable 
numbers Фу the surrounding anode. Electron energy 
spread is thus maintained at minimum values, and there 
is developed a high-magniiude electron circulatory cur- 
Tent which serves to produce the required potential gradi- 
ent in the cathodic space. 

"A variety of fasion reactions are possible, with certain 
of the reactions being useful in directly generating elec- 
{ileal power. The charged particles of these particular 
fusion reactions are omitted at suficient Mince energies 
lo overcome ihe decelerating. feld of the anode. This 
results in the particles, charged positively, performing 
work against the anode fel, and thereby augmenting the 
energy stored in that feld. The remainder of the energy 
В converted into heat at the anode, but the deposit of 
the positive charges ibereon results in their conversion 
directly into electrical energy or power, Energy converted 
int heat also may be utilized in the generation of ower, 

"The above-mentioned and other features and objects of 

invention, and the manner of attaining them, will 
become more apparent and the invention itself wil be best 
understood by reference to the following description Of 
‘embodiments ofthis invention taken in eonjanetion with 
‘he accompanying drawings, wherein: 

FIG. 1 is a diagrammatic illustration of an embodiment 
o the present invention used in explaining tbe theory of 
operation; 

FIGS. 2 and 3 are potential distribution curves used 
in explaining the operating principles of this inven 

FIG. 4 isa simplited diagram used in explaining the 
theory of charged particle scattering; 

FIOS, Sa, $b, б, ба, 6b, 6c, 7 and 8 are graphs used in 
explaining the principles of this invention; 

FIG. 9 is а further diagrammatic illustration of an 
embodiment of this iuvention (more elaborate than FIG. 
1) used in explaining the theory of operation, 

FIG. 10 is а graph of the deuterium-tridium reaction 
‘wed in explaining the operation of this invention; 

TIG. I1 is а partial diametral cross-section of a work- 
ing embodiment of this invention: 

FIG. 12 is an axial section of one part of the terminal 
and supporting structure for the embodiment of FIG. 11; 

'EIG. 13 is а fragmentary axial section of one ion gun 
of FIG. 11; 

FIG. 14 is an enlarged fragmentary plan view of a 
cathode biasing screen assembly of FIO. 11; 

FIG. 15 is a crosssection taken along section line 
155 of FIG. 14; 

FIG. 16 is en enlarged fragmentary plan view of an ion 
aperture assembly of FIG. 11; 

FIG, 17 is а cross-section taken along section line 
1117 of FIG. 16; 
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FIGS. 18a and 18 are diagrams used in explaining the 
lative positions of the lon guns and the sereen-covered 
apertures in the cathodes 

"FIG. 19 js an end view of an fon guns 

FIGS. 20 and 21 are cross-sections taken along section 
lines 2020 and 2121, respectively, of FIG. 13; 

TIG. 22 is а crosecection taken slong section line 
2222 of FIG. U; 

FIO. 23 is a partial cross-section of another working 
‘embodiment of dis invention; 

"FIG. 24 is an enlarged fragmentary eros section of the 
biasing sorea assembly mounted oa the cathode shown 
in FIG. 25; 

FIG. 25 is an enlarged fragmentary cross-section of the 
dorcaperture assembly mounted on the cathode shown in 
FIG. 23; 

FIG. 26 is ап enlarged fragmentary cross-section of the 
terminal assembly for applying the biasing voltage to the 
biasing screen assembly of FIGS. 23 and 24; 

FIG. 27 is an enlarged, fragmentary sectional view of 
another embodiment of an fon gun assembly; 

TIG. 28 is а crosessction taken substantially along 
section line 28—428 of FIG, 27; and 

FIO. 29 is а crosescction taken substantially along 
section line 29-29 of FIG, 27. 


ш. Урий explanation of operation 


Ji has been accepted that fusion reactions, which will 
yield more energy than that supplied to produce the elect, 
‘ill occur only in high-density plasmas in which the ovr. 
all kinetic energies ofthe jons composing the gas are high 
поз to overcome their muta repelling forcer. Most 
approaches proposed or under study 1o produce these 
conditions employ powerful extemal magnets to contain 
and compress the plasma into а small volume to increase 
the density and temperature (energy) of te particles 
therein, Such magnetic fields thus far have been successful 
im confining the plasma particles im the required high 
density configuration for oaly extremely short (micro- 
Seconds) fusion reactions. The time required lo produce 
the favorable conditions (interval between pulses) В s0 
great that energy output is extremely small when com- 
pared with the energy input. 

"Thi invention diers fundamentally from those in that 
charge-partiles are compressed into s suitably dense 
configuration through the action of an “electrodynamie 
Tens” established by confined bi polar charges in a volume 
of free space Such bipolar charges are developed into 
а spherical configuration in such a way as to establish a 
plurality of concerti spherical potential sheaths radially 
spaced, these sheaths having large potential diferences 
therebetween. The maxima and minima potential sheaths 
alternate radially and are characterized, respectively, as 
virtual anodes and cathodes. A virtual cathode is inner- 
most and substantially coincident with the geometric 
Center. 

‘From this erangement to virtual anodes and cathodes, 
а radial potential distribution obtains in a spherical space, 
‘with one potential minimum being near the center. Thus 
positively charged particles in this space fall toward and 
through the center; hence, in effect they are focused onto 
the center, The focusing forces may be considered as 
тешйар from bipolar (electrondon) charge opties. 

dilly within the space 


charge optics as "Poisson Optics" 
tion of Poisson's differential equation (given Iter oa) for 
the radial potential distribution resulting from bol 
charges in a spherical configuration reveals the phe- 
nomenon of the aforedeseribed virtual anodes and 
Cathodes. The electri 

space occupied by these 
poo 
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‘The trajectories of the charged particles are determined 
by the composite feld or poissor which is produced by the 
agarogate of the folds of the oppositely charged particles, 
When a positively charged partiele (jon) of zero velocity 
falls rom a point just inside а virtual anode (which 
defines a spherical positive-potential boundary), it is 
accelerate toward the adjacent virtual cathode and, in 
Passing beyond it, decelerates toward a condition of zero 
Velocity ct en eqeipotentiat boundary of that from which 
it started, and then repeats this velocity rate of change 
from zero 10 maximum, and then again 10 zero im the 
Electrons likewise will oscillate 


їз minimum, bs two species maintain. thelr separate 
Feats and spaced charges. Hence, it is seen tat the 
Prices are tapped inel between wuch equipotent 
Boundaries; accordingly, 1 call my method for containing 
{he miler fusion тыга particles "neral cortar 
ent” The ions which are crested on the Inward sis of 
{he boundaries of tie spherical vical anodes and which 
rit through ог near the center of the device produce 
{ho required density thereat fo satity the conditions for 
плыла nuclear fasion reaction, Thus the charged 
particles are eral) compressed into the regaled density 
{nthe cent region by the process of inertial contain- 
ment, ad the present device allies this proces 
Referring tothe drawings, and more partiealarly to 
FIG. 1, ап evacuated spherical electron tube structure i 
Shown which comprises a spherical, anode shell 20 at 
fadus var encosiag aspen cathode shell 21 of 
Vadis rand an Jon gan 22 which is mounted oa the 
‘uid Gf te anode 20 as shown. The anode and cathode 
атса are concentrically arranged ae shown. The 
ice 21 and te feld are substantially imperious tà 
коп flow to the anode 20, but is pervious o the ow 
of positively charged particles such аз ions, da їз 
боот exemplicson, the cathode 21 may be con- 
sidered as an opens electrode formed of metalic 
Sereen or the Шы, wish is constructed of a materi, the 
Surface of which emit electrons upon bombardment by 
or electrons and preferably f photoelectrie ia the 
tr volet spectral region. Sale connections are made 
to tha electra, a les 23 being connected to the anode 
50 for applying a positive potential thereto and another 
“being connected drom the cathode 21 for com 
таат (oa ferais potential terminal. А power soure, 
buch as а battery 25, delivering a sultably high voltase 
is connected as shown o the leads 23 ond 24, Tn the 
Free eines of invention, е anode 20 i 
rote at ground polen 
Mtn one embodiment of tis Invention, ions of a suitable 
nuclear: fusion reactive ga are introduced Into the space 
оао by the cathode 21. An electrical discharge com- 
posd of lig magnitude electron апа fon currents forms 
e ешю: volume and develops а diference of 
potentia! whi is, generally sperkina à minimum near 
е geometrie center 26 and а maximum adjacent (о he 
mode 20, with ose or more polential maxima (sual 
anodes) and minima (virtual cathodes) concentrically 
ados within the cathode 21. Tons created at points 
Заан to potential maxima (ritual anodes) fell toward 
вай oscillate though adjacent potential minima (virtual 
cathodes) wi energies equivalent to the potentials at 
fhe points where they sart their Journeys, These ions, 
{Eling inwardly toward the center 26 from regions of bigh 
ota, иш be propelled at velocities (energies) which 
Ша siio to overcomo the repelling forces of other 
Мк епегу ions and alo the slower (target) ions bora 
Inthe region mear the center 26 and collide, ths pro 
ucing паса fasion rents. А 
1а ender to obtain fons with fsionrscting energies, 
te ies of the virtual cathodes and anodes must be 
Maintained such that the boundaries thereof are wel 
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defined, and the potential diferences therebetween are 
Pronounced. This is achieved by methods which are ex- 
lined in detail ia the written description Inter following. 


ТУ. Description of polsor (virtual electrode system) 
formation 


With suitable potentials applied to the electrodes, and 
withthe fon gon 22 energized, fons of a foa rence 
фи ме directed into the pace enclosed by cathode 21, 
Sere they wll be accelerated rally inwardly toward 
the geometrie center 26, Sines rei à potential gradient 
Bein the anode 28 and cathode Jl, ihe Оу 
Charged fons, as indicted by he numeral 27, wil ix 
eerte by the cathode 21, Inasmuch as the ater i 
stant ion permeable, each ion 27 wil continue i 
tant and, И the opto ate considered tobe rere, i 
Srl pass tough the center 26 and travel ошку in a 
"at Ve ший he Topeing feof he anode 20 at 
Shout the point 28 reathed At рош, the direction 
Эн ofthe fon wil te reversed, and А will repeat 
{he dime excursion to the oppose side of the device 
adjacent to the anode 20, passing trough the center 26 
route 

ects the potential within the cathode is uniform 
(assumiag no ober ons or electrons are in existence), 
{Ste 27 wl experience no velocity changing fore whe 
traveling theretkrons. Thus, an fon шаў be considered 
‘Sarg travel at or near a ziven polat onthe anode 
эзет toward the cathode, traveling wit constant 
Selociiy trough tie сао space, and then desert 
ing from the нодо to the vili ofthe anode where 
in velocity becomes zero and t revere йа direction af 
ave Te fon wil contin РЕ 
TU tot by one of several competing soos which will 
be explained ater on, The silica of thi single on 
Concept is two-fold: ey, t recognizes thatthe normal 
Space potentia inside саде 21 uniform at the vale 
ofthe Cathode, and an Ton traveling therencro docs эю 
Чч йота velocity: and secondi, tat e lon wil 
‘relate within the space enclosed by anode 20 mtl 
"asy collected Бу ie ойо 21 

Now let be assumed (hat two fon leave the anode 
sinite Кош dianeirically opo pola, mh 
Strom lon pums 22 and 22a: Each o (hae lote wil 
фе propelled radially inwardly toward the exact camer 
26 Of the cathode apace so tat hey would cole st 
‘hat point inthe ыле of any oer fore Inasmuch 
tech on Ь positively charged, 1t will exert а repelling 
farce upon the other, suca € 
ll be роде decreased until ey Pearly 
The exact canter 26, where they will have piven up all 
of their energies end stop. Under the reeling око 
GE their respective” eis, they wil fevers thelr direction 
GE avel and be accelerated outwardly. In а реси 
Embodiment, however, the jons wil experience à divert- 
ê ellc ai. wl pai each other a minimam уосйу 
father than stopping. Upon passing through he cathode 
i the ions wil be decelerated by the anode 20 feld 
iil they sop adjacent to the anode 20, whereupon ihe 
yele Верай, Even though the unpoteatl space в. 
Se ie caihode 21 exerts no force om а Mage jon 

sing therethrough, two ions approaching cach oter 
Jong Фата paih experience coulomb repulsion and 
доо changes which sere to теше а postive electric 
Oe ш be cade space, Ве maximum clie oc 
curring in the ан reglon where the velocity i the 
Jets Tis may be propery described a3 a space-charge 
E 

"Now assume that а copious quantity of ions are in- 
и to the 
anode 20 from a number of symmetrically disposed ion 
fins, These ios wll converge toward the cener 26 at 
Progrosineiy decreasing veloces шш they seach a 
шин voy and thereafter diverge outwardly slong 
Омар the sume diameters, accelerating ший they 
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poss ош through the cathode 21. The ions contribute 


progressively ав the coulomb forces become effective and 
Teach а maximum within center 26; as the ins leave the 
center 26, they absorb energy from that feld on their 
passage to the cathode 21, Thus, surrounding the cathodic 
enter 26 (and inside the cathode 21), a virtual anode 
ЭШ bo produced which can be made to have à potential 
Which can exceed that potential (Va) of the anode 20 
by а factor AV, equal to the average voltage increase 
which is required by the fons from the ion guns to pene- 
rate the anode 20 feld. The ions, therefore, oscillate 
bck and forth through the permeable cathode 21 until 
lost by one of several competing actions which will be 
explained later, since they do not re-enter the anode 

"The establishment of tbe lon space-charge inside the 
cathode 21 may be better understood by reference o the 

Wh of FIG. 2 wherein the abscissa. represents the 

of the device and tho ordinate represents the 
‘potential distribution therein. The magnitude of the fon 
pacecharge is dependent upon the amount of spase 
large current owing in the cathodic space. For a min- 
me quantity of current, the positive charge contribution 
3s small, and the potential at the center would appear 
та shown by curve а. A larger current will produce a 
more positive potential distribution such as curve P. 
Greater or lesser currents will change the potential at 
the center 26 correspondingly. 

‘Since the cathode 21 В not completely permeable to 
the flow ol ions therethrough, ions will impact it and 
ойе secondary amd Auger neutralization, electrons 
thereby. (During operation of the device, clectrons also 
"Wi be supplied from the photoelecirie cathode 21 by 

olet radiation from Bremsstrahlung and recom- 
bination) Electrons, to bo able to leave the cathode 21, 
most be excited to à potential (Vet AV), Ve being the 
potential of the cathode 2I. The electrons so emitted by 
Cathode 21 wil leave with à Fermi Dirac distribution of 
Selociies and the potential gradient near the cathode 
21 thereby becomes mote negative by the factor AVe 
than that of cathode 21, and the potential curve moves 
‘Sowa unt Бая а minimum st a radios a, close lo that 
ОР the cathode 21, at Which the potential corresponds t0 
the average velocity of emission. For this condition, most 
Of the electrons are slowed down unti thy come to rest, 
"mus creating а virtual cathode 29 at a adius га, and 
from which the electrons may flow in either direction, 
ie, either retum to the cathode 21 or flow into the 
contral cathodic volume. 

‘Some electrons, Under the attractive influence of the 
positive potential gradient (virtual anode) created in 
fe central volume by the ons and the repelling influence 
of the virtual cathode 29, will be accelerated toward 
the center 26 таш their mutually repelling coulomb 
forces predominate. They then will be decelerated, gi 
ing up kinetic energy to the feld, and ultimately may be 
scattered through large angles, returning to the virtual 
cathode 29, where they Will repeat the eyele, Since the 
согот density is the greatest in the small spherical 
Volume enveloping the center 26, the negative. space- 
harge contribution by the electrons willbe the greatest 
in that region and a potential minimum or a crater will 
develop їп the center cf the positive gradient b (FIG. 2) 
‘which will increase in depth until a virtual cathode 30a, 
ith а potential equal to that of virtual cathode 29, В 
created atthe center 26, radius ry, This action is accom- 

by an outward displacement of the peak of the 
Positive potential radient to a radius rs where а sper 
al potential sheath or virtual anode 3Î is formed. 

"the description thus [ar has disregarded the presence 
ot neutral gas molecules within the device, When neutral 
zas is present, it initially will be distributed equally 
Throughout the volume enclosed by anode 20. The el 
irons and ions oscillating within the cathode 21 space 
will strike the neutral gas molecules, creating addi 
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electrons and fons which, under the influence of the 
соно fields, will be sot Into oscillatory motion, the 
lengths of their respective paths Being determined by 
tho potentials at the points within the cathodic space 
‘phere they were created. For example, suppose an id 
В born in the outward (cuhode) side of the virtual 
‘anode 31 (FIG. 2); it will be propelled through the vit- 
tual cathode 29 and impact ihe cathode 21, thereby pro- 
ducing additional electrons, The electron which was re- 
leased during the creation of the fon will pass through 
the virtual anode 31, and be brought to rest in the vicinity 
fof the virtual cathode 30а where, neglecting any devia- 
Tion, it will reverse s direction and retum to the polnl 
‘where created. Now suppose the fon and electron were 
‘rested оп the inside of virtual anode 31 (FIG. 2). The 
fon will move inwardly, being accelerated toward and 
through the virtual cathode 30, and will come to rest 
at tbe postive barrier on the opposte side of the center 
26, and then oscillate between those barriers, The elec- 
izon will be propelled tough the virtual anode 31 and 
Will go into oscillation between the virtual cathode 29 
лла the vital cathode 30a. By far the greatest number 
of ions (and electrons) will be produced neur the virtual 
Cathode 30a, because (he probability of ionization by 
сого impact is greater the slower the electron and 
because the electron density is the greatest in the Virtual 
cathode. 

As the proces continues, the ion and electron space 
currents end to build up а small positive poteatlal mand- 
mum within the virtual cathode 302 (FIG. 2) by virtue 
Of the one that are created in at region and Which oscil- 
Jte through it Thus, a vestigial virtual anode 32 (FIG. 
3) is formed in the center 26, and the vimus] cathode 
За moves to а new location 30 at radius ra. When neu- 
"mal, gas molecules are present in the Vell cathode, 
ionization will occur, Tho electrons so created will be 
nearly indistinguishable from and react in the same man- 
mer as those in the virtual cathode, Le, they will bo ac- 
Scleated outwardly toward a virtual anode: Tho asoci 
"ted ions will be born with the very low kinetle energy of 
he neutral particles and therefore will remain in the 
Yieinity of the virtual cathode, neutralizing some of the 
pace charge. These combined actions of electrons and 
ions will result ja smaller negative space charge which 
decreases the radius of the virtual cathode. Tho now 
тийш! potential distribution Is shown in FIG. 3. TE 
"Wi be noted that ап increase in tbe electron space 
charge current within the virtual anode 32 could resi in 
"he formation of anew virtual cathode therein, This рс 
из of adding virtual electrodes, theoretically, could con- 
tinue until а point of confusion is reached where they 
merge and the field collapses, In actual practice, however, 
the number of virtual electrodes in а pobser may, and 
will, be controled, Та the practical exemplications de- 
seribed herein, only two virtual cathodes (29 and 30), 
‘one virtual anode 31 and the vestigial anode 32 will be 
‘assumed tà exist. 

Te must be borne in mind that in an actual operating 
device neither the ions nor the electrons are traveling 
precisely radially; moreover, there is a velocity spread 
Within Goth the fon and electron groups due to Interpar- 
ele scattering. As а result, the points where fons and 
electrons reverse their direction of motion do not Tie on 
mathematically thin surfaces; aceordingly, the virtual 
anodes and cathodes have finite radial thicknesses which 
are called “potential gradient sheaths” or simply “sheaths.” 

‘At this point, it will be appreciated that the space charge 
buildup inside the cathode 21 has resulted inthe develop- 
ment of concentric potential gradient sheaths which serve 
in confining negatively and positively charged particles to 
movement а paths, almost all of which intersect at the 
center 26, while others oscillate along path lengths which 
are determined by the energy levels st which the charged 
particles were created. When a high Line energy ion 
projectile) passes near a low kinetic energy lon (rg) 
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in the central volume, scattering occurs, An energy trans- 
fer takes place therebetween which sets the target fon nto 
oscillation and tends to trap the projectile. The positively 
charged particles for fusion reactions thus аге compressed 
into such à densely packed volume concentric with the 
geometric center 26 that the probability of those particles 
being fused is high. 

"The manifestation of a poissor (virual-elestrode sys 

thin spherical geometries 

described above has beon observed 
through viewing ports and studied photographically, on 
many occasions, 


M. Other atomic processes in the discharge 


1а the immediately preceding discussion, the fons and 
electrons have been considered as moving past each other, 
interacting only through their respective space charges. 
‘There are а number of other atomic processes which can 
occur, however, and it will be shown in the following that 
the design of the apparatus can be such as to minimize 
‘Some of these effects and us others to good advantage. 

"AS has already been explained, the high-energy ions or 
electrons, in the absence of outside infuences, Would os- 
ciliate radially through the space of the anode 20 or the 
cathode 21 (FIG. 5). Tho ion transit time between the 
Tinits of its travel, Le, the time which an fon takes for 
‘one traversal of i path, is proportional to the ion path 
length and inversely proportional to it average veloci. 
‘This боп oscillatory action Wil, in the presence of elec- 
‘ors and neutral ge, continue only until one of four pos- 
sible actions occurs: 


(2) the ion path is altered by the “scattering process": 

(Б) tbe ion "capture" ап electron from a neutral atom, 
‘called charge exchange, or recombines with an electron 
‘and becomes a neutral atom; 

(c) the ion is fused by à nuclear reaction; or, 

(d) the ion is captured by the cathode or the anode wall. 


‘A scattering event i а collision of or near collision of 
two or more particles in which the energies and momen- 
tums of the individual particles are altered, but total en- 
ray and momentum are conserve. In an ionized gas, ion- 
fon scattering and electron-electron defections from cou- 
omi forces are of primary importance because eter is 
most readily transferred between particles of similar 
masses. Elecron-on defection involve much less energy 
transfer because of the large mass difference between the 
ro spaces, 

"Scattering" is the total statistical effect of the prob- 
ability of electrostatic deflection of like particles with boh 
‘divs and distance ss variables; Le, the deflecting of pat- 
tices of lito charge by the coulomb repelling frees, Ton 
Scattering takes place mostly inthe virtaal anodes where 
‘the Kinetic enerpes are ом and the lon densities are many 
fold greater than anywhere else along the Iony paths. 
Scattering in the virtual anodes cannot result in а large 
energy transfer. When an ion is scattered in a virtual 
anode and is accelerated toward a virtual cathode, it 
Zains high Kinetic energy and йв path i essentially radial 
Аз the ons and electrons are oscillating within а spheri 
al enclosure, their current densities increase radially in 
wardly as 1/72 where r is the distance from the geometric 
‘enter 26 to the point where the density is measured.) 
An ion will be defected from its path as it approaches 
another jon if jt is unable to approach closely enough 
(яла the radius of fusion, 71) for the sub-atomic at 
tractive nuclear forces to predominate. This particular 
distance between two ion (r) where scattering is re- 
placed by fusion, can be calculated if the fusion cross- 
ection forthe particular fon is known. For example, if 
Se assume that the fusion erosssection (оү) for tom. 
fone with deuterium fon is: 

5X10% cm? 
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i scattering is too тем, it will not be possible to main- 
tain the high ion density’ at the center 26 necessary 10 
assure the required fusion probability. In other words, the 
lect of scattering is to increase th size of the minute 
volume of the central vestigial virtual anode 32, Thus i 
becomes advantageous to limit the number of ion trips 
through the center, for a given particle energy, in order 
do prevent an increase In that volume by scattering. 

The defection angle will depend upon how closely the 
two оов approach each other, this angle being directly 
proportional to the density of the target ions bound within 
fhe innermost virtual cathode 30 (FIG. 3) and inversely 
proportional to the square of the energy ofthe sestiered 
Топ. Ioas which approach each other at à distance Tess 
than re will fuse; those that are unable io close within 
that range will Бе defected, The seattering angle will be 
rester the closer the fons come to each other, The criti- 
fal angle where fusion occurs, called the "angle of fa- 
Sion сап be calculated using Rutherfords formula. 
Neglecting multiple scattering forthe tritium-deuterium 
fons, ti angle turns ош to be ЗЕ"; thus, scattering Will 
take place only when the angles are less than 38°, Ї сап 
bbe shown mathematically that the probability of the seat- 
tering angle exceeding 8° is only about 10%. 

"As an ion has а much shorter wavelength than an elec- 
tron, its atomie dimensions are much smaller, Two inm- 
Portant consequences follow: 

(а) Diffraction elects Wil not occur in elati scatter- 
ing. Thus, over a major part of angular range, elastic 
scattering willbe the same as that given by tbe classical 
theory. (AC very small angles, the quantum theory will 


35 give better results.) 
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b) Elastic scattering will be confined to very small 
angles The scattered intensity will decrease with an in- 
crease of scattering angle, and the scattering s concen- 
"rated to small angles as the incident energy fe increased: 


the total scattering will decrease with increasing energy. 
"For elastic collisions, the erosesection wil be small И: 
(O) CS 
Exam 
where 
а 


‘readin of ion defection 


‘The greater the value of de, the greater will be the energy 
at which maximum inelastie crosesection will occur. Be- 
canse of small values of de, charge-exchange is the most 
{important inelastic collision process 

"Am ion can be neutralized by ап encounter with an 
electron. This can happen in two diferent ways: an ion 
‘ean collide with a neutral atom and rob it of its electron 
(Cehango-exchange"), or the fon may collide with the fee 
electron and recombine to form a neutral atom. The 
Probability of recombination is extremely unlikely com- 
pared to change exchange (Gee Brown, "Basie Data of 
Plasma Physics" Wiley, 1959, page 104) and will occur 
‘only if the two colliding particles are traveling in the 
fame direction at about Ве same velocity. Since the 
Sharge-exchange cross-section is greater than 10-1 cm 
‘between 1 kev. and 50 kev, charge exchange will occur 
over a wide range. The gender the slope of the potent 
"radica the longer wil be the ion path length within 
‘which charge-exchange cam occur. The only region in 
"Which recombination cam occur is close to the virtmal 
cathodes 29 and 30 whore the electron velocity is lowest 
"ad ion velocity is highest. 

When charge-exchange occurs, there is very itle energy 
transfer between the two particles other than the trame. 
det of an electron from one nucleus to the other, The old 
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fon, which becomes a neutral stom, retains almost all of 
ite velocity, and, sace tis no longer influenced by the 
есше fel, й simply travels onvaraly until it is lost 
at tho tube Well. Tho newly formed lom bas the energy 
corresponding to the potential at the point in space where 
Jt was created, М begins an oscillatory motion of is own 
through the center 26, of travels to the cathode 21 with 
во indication of having been previously defected. The 
newly formed ion may be considered to be continuing to 
Increase the average Number of trips started by the old 
ion, but with the disadvantage of having suffered an 
energy los. The jon charge-exchange cycle of the inner 
Side ofthe rtl anode 31 may be repeated several times 
before the energy loc becomes so great thal fasion will 

When recombination occurs, a neutral atom rests, 
which travels outwardly until it is either reionized by 
Another electron er ion or migrates to the tube walls. Re- 
combination тель in a Tos of energy through radiation 
fe well as a loss of both Jons and electrons from ihe 
Space charges itis fortunate that the probability of this 
event occuring is so Tow and thus represents a negligible 
Energy loss. This condition is achieved by maintaining 
the paths of the elecons ав nearly radial в possible. 
(One means for obtaining this radial motion is to hold the 
velocity spread of the electrons to à minimum, 

Control of charge-exchange by limiting ion trips 

Jon seattering will be limited if the mmber of ion trips 
through the center of the device can be limita Tt Wil 
тот be shown that dis umber of on tps hence charge 
exchenge can be controlled, 

“The extent of charge-eschange may be calculated from 
the relationship which expresses that probability per tip 
Pe as follows 
[7 
in whieh: 
L=the length of one ion path in centimeters; 

Bee neutral gas density in particles per cubic centi- 
meter; and 
е charge-exchange cross-section in em? 

“Tho highest possible value for P, is unity (1), since this 
means thatthe event of cbaracexchange occur, The ob- 
vious minimum value of Р, is zero (0). From the for- 
Iola, if the caleulated vale for Р, is 10-4, this means 
that an fon makes on an average 10% oscillatory trips be- 
fore the energy loss of the on by chargeexchange be- 
omes so pret that it will not be able to reach а fusion 
тада Values for charge-exchange eros section may be 
obtained from the curve of Jackson & Schr in "Physical 
Review," vol. 89, No. 2, page 359, 1955. 

Та to case at band, it s desirable to limit the number 
of fon trips to less than one milion during the occurrence 
ot from four (4) to six (5) charge-exchange cycles, И 
fn average of four (4) captures per 10° is assumed, then: 
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Now assuming as ал example that the path length 0135 
centimeter and the value of a, is 10- oma, then the 
Salue of the neutral gas density pa may be derived from 
Equation 7 as follows 


3X10 parties. 


Thus, it is readily observed that the control of charge 
exchenge, which in tum governs to a major extent the 
‘Shape of the potential distribution, is achieved by adjust 
ment of gas density ce charge-exchange crosesecion ie 
inversely proportional to gas densty. Thus it is desirable 
1o Work at the lowest practicable ges density. 
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Maintaining radial thinness of virtual cathode by 
Фото! electron аслепла. 

During space charge buildup, electrons initially have 
energies for oscillating within the confines of the cathode 
21 along radial paths which pass through the center 26. 
These electrons suffr the same type of defective forces 
as approsching ions, such that meeting electrons scatter. 
Electrons approaching each other at ог near the center 26 
defect slong diferent paths which are also radial. Howe 
‘ever, ifthe electrons should meet at points other than 
the center 26, Dey will delet along new paths which 
may become either more radial or les radial. As the 
electron transits continue, the попай! elections can 


„and do meet with other electrons, producing further non- 
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ovement inside the cathode 21 tend to become, in some 


Measure, поп гай. FIG. 4 shows a simplified example 
S this defection for tva diferent locations of an elec- 
ron (33 and 34) with respect to an electron traveling 
along à now-rdial path. In FIO. 4, the electron 33 s de 
fected along the new (and radial) path, while electron 
34 ie deflected slang à more полчаса path. 1f the de- 
‘ection angle is large, some of the electrons could unless 
otherwise prevented, acquire sufficient energy to penetrate 

e virtual cathode 29 and the cathode 24 and be a 
sorbed By the anode 20 or to enter the cathode 21 and 
‘has be removed from the field; others will accumula 
orbital momentom. 

"The required condition for producing sharply resolved 
viral anodes and entode i initially achieved by con- 
Trolling the number of electron trips within the cathodic 
space. This condition may be represented bythe equation: 


[ДН 
where 


=the cireuletory electron current through the virtual 

anode 31 inside the cathode 21 (FIG. 3), 

facie electron current emitted from ihe inner surface 
"SE the cathode 21 (FIO. 3), 

Жуйе average number of electron trips QN, В the 
‘Average namber of round trips). 


JL a particle's path is through the center, the distance 
rom їз starting point to the point where it commences 
Ян return journey Js the equivalent of mo trips or one 
“round trip” Where the path of the particle je away from 
the center, the distance from йя paint of origin to ls Te- 
varsa point is one tip. Tt is desired that the factor N 
{all somewhere between the figures of 10° and 104. If Ne 
becomes too large, Ge virtual cathodes and anodes will 
mt Torm properly. Thus, by preventing the number of 
отеп wipe from becoming excessive, the попа 
component of the electron space-current can be held to à 
minimum. 

"The number of electron tips may be made relatively 
small by maintaining з high electron current. density 
Within the cathodic space. Since the maximum value of 
the cireulatory electron current 1, is limited by space 
harge saturation, which i a funcion of the cathode volt- 
эге gradient, 1, (Equation 8) may be made to approach 
it stration lint by increasing the cathode current feror 
(hereby confining а very large number of electrons with 
the cathode 21 which make Dur few round trips. Accord- 
ingly, few orbital electrons will be formed, In a practical 
Sevice, the electron current can be increased by the use 
of electron emitters within the cathode 21 

"The paths of the orbiting electrons are elliptical, and 
sch such electron is therefore subjected toa precession 
force which causes the electrons path to sweep a spherical 
surface inside the cathode. These electrons contribute to 
the electron circulatory careat and also to the fields of 
the virtual cathodes. Because of their elliptical paths, with 
nonwradlal velocity components, orbital electrons cannot 
Approach the virial cathodes as closely as radial clec- 
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trons. Thos, thelr maximum space charge contributions 
occur farther from the virtual cathodes than those from. 
radials, and the virtual cathodes will tend to be displaced 
inwardly. Excessively large numbers of orbital electrons 
(greater than 10% of tho electron circulatory current) 
therefore are undesirable as they prevent the maintaining 
of sharply defined virtual electrodes. In actual practice, 
the orbital electrons appear not to exceed that limit. 

Orbital electrons, in addition o their contribution to 
the electron circulatory current, further reduce the prob- 
ability of recombination. In the fusionreaetion volume 
enclosed by the virtual cathode 30, this becomes ex- 
tremely important as it greatly reduces the loss of fusion 
reactive ions from that region. In the reglon outside of 

e virtual cathode 30, the orbital electrons, as previously 
Shown, not only contribute to the feld which maintains 
the virtual cathode 29, but also displaces that cathode in- 
тагу toward the virtual anode 31 amd thereby reduce 
great, any cusps or singularities in the electric ded pat 
tem of the viral cathode 29 produced by the anode 20 
feld penetrating through tho apertures inthe cathode 21. 

VL Particle fov 

Further consideration of the process Involved in the 
present invention requires investigation of the spaco- 
шә optics and the particle Now. The laws by whieh 
‘charged particles move from an emitter to a collector 
‘without regard to the direction of voltage between elec- 
Hodes have been described by Langmuir and Blodget 
(Physical Review," vol. 24, No. 1, рр. 49-39, June 1924), 
‘That particular derivation was made to calculate the 
currents limited by space-charge. between concentric 
spheres (iter electron or ion but not in the presence of 
Each other). For this invention, however, bi-polar charges 
exist within the spherical electrodes, and the Poisson's 


where V is the potential at any radius r, and s, and i 
эге the electron and fon volumetrie space-charge densities, 

‘Equation 10, together with the energy equations 

имели, and VAM mem Y) 
here M is the mass of the charged particle, e tho charge 
fof the electron, the velocity of the charged particle at 
soy potential V, and P is the point of ion entry (which in 
this invention is considered fo be the anode slace most 
of the charged particles are assumed to be formed at or 
ery near to their respective electrodes); and the density, 
Sharpe and velocity relationships 
pea and Riego 
(where J is the charge of the space-charge) are sufficient 
Чо determine ай the relations involved in the electron and 
fon space-charge flows; Le, all motions are assumed 10 
‘be radial in this basie determination, 

"y following the general approach employed by 
Langmuir in a later paper, "The Interaction of Electron 
and Postve lon Space Charges im Cathode Shea 
(Physical Review,” vel. 33, page 954, June 1929), 
Equation 10 reduces to 


an 
(E) GL 


€ 
iit 


an 
he circulatory ion current; 
the circulatory electron current in the presence of 


EI 


P 
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к=), (corresponding to the а of Langmuir and 

Bodgett and becomes а when à equals zero), In this 

ideal treatment pa is taken at the anode and is thus a 

constant. 

A quantity similar to à was used by Langmuir in his 
June 1929 referenced paper which he called а, He showed 
ibat tbe potential gradient at the surface of the anode 
was proportional 19 (1a) and so became imaginary 
Hat, In other words, if 2 were to become greater than 
unity, ions would be withdrawn faster than injected. 
While those calculations referred to a plane-parallel dis- 
charge, the sume limitation has been found to apply io 
the spherical concenti shells # the area used in evaluat- 
ing the current density J from the total current T is taken 
10 be the area of a surface fours of the distance from. 
the emitter to the collector. (See 1. Langmuir and K. T. 
Compton, "Review of Modern Physics,” Vol. Ш, No. 2, 
April 1931) where one is confronted with radial Now, 
however, X may bo larger than unity and stil satisfy the 
‘boundary conditions, 

‘Once 1, is selected, then à and 1, are uniquely detere 
riper ratio ofthe sai Зана uniquely dte 

TE will be noted, from Equation 12, that when one is 
concerned with a fired ratio of the radi of the virtual 
Electrodes, x has but one value and therefore becomes а 
Constant, When à is zero (no jon current present), 
Langmuir and Blodgett's may be substituted for p in 
Equation 11 and reduces to: 


оз) PPP 
EUR 

yeh, as should be, is te Langmuir and Blodget equ 
P^ 

Spangeaberg (book “Vacuum Tubes" 1st ed, 1948, 
384, p I8D submis that the equation for the electro 
ба ow of caren for concentric spherical elec 
Hos the absence of ions is: 


м) ESS 


where V is the potential diference between the spherical 
ectrodes and а is a function of kim (r/n) given by 
the Maclaurin series: 
(Ma) а=т--03- 00750-00015 
"The values for а are valid whether the cathode is external 
or internal and can be found in tabular form in Table Ш. 
of the referenced Langmuir and Blodgett paper. Two 
Functions designated аз a? and (a)? are listed. The first 
applies to the ease where the voltage V is evaluated at a 
Point Р outside ihe electron emitting electrode; tho sec 
ond where Pis inside that source 

‘Germans to this invention, Langmuir’s logie may be 
‘extended into the determination of elestron and fon cir- 
culatory currents in the present of each other. As was 
the case for the Langmuir and Blodgett Equation 13, 
Equation 11 probably cantor be integrated directly, bui 
{solution was obtained in the same manner ae Used by 
Langmuir and Biodget. The electron circulatory cur- 
rent in the presence of ons took the form: 
a» ETTI 
The values for being obtained by expanding the Taylor's 


sa) 


nm 


Equation 15a is expanded near zero to avoid infinite 
terms in the higher derivatives. 
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Tt is apparent from Equation 15 that the electron cir- 
culatory current Ty is independent of the actual sizes of 
"be spheres since the radii enter only as a ratio. 
“Knowing the value of à and the circulatory electron 
current from Equation 12, circulatory ion current 1, can. 
bo determined. Thus: 


œ% р (ї;_элахи-хузм, 


„хх. 


3t was at this point in the solution of the Poisson equa- 
tion for bi-polar charges in a spherical geometry that 1 
‘was led to conclude, and which was later verified by ex 
Tetimentation, that a phenomenon of alternating virtual 
Cathodes and anodes could be made to exist inthe volume 
enclosed by the inner hollow electrode of а fusor. Fur. 
thermore, to satisfy the Poisson's equation, would have 
to be greater than unity when a virtual cathode enclosed 
а virtual anode, such as shown Dy re, and ra, (FIG 3). 
‘A “singularity” or mathematical discontinuity appears 9 
‘exist at the virtual anode, Likewise, such a “singularity” 
appears to exist at the virtual cathode o, enclosed by 
the virtual anode ry. In this type of system "a space- 
charge saturated current cannot be produced on the side 
fof an emitting surface which radiates outwardly.” The 
radial potential distribution for the fusor of this inven- 
tion is shown in FIG. Sa. That such “singularities” do 
exist in the fusor of this invention can be likened to the 
‘ase of a charge uniformity distributed over an imaginary 
spherical shel. 

1 опе assumes that a positive charge Q is uniformly 
distributed over an imaginary spherical shell of radius 
T, Gauss lay for electrostatic charges may be applied 
to calculate the field intensity (E) and the potential (V) 
at any radius r inside and outside of the radius ra, (FIG. 
5), Additionally, the surface charge density уу may be 
calculated as а function of the radial distance 7. (See 
See. 1-20, Chapter 1, Part 1, of “Electromagnetics” by 
John D. Kraus, McGraw-Hill Electrical and Electronics 
Engineeting Seres, Ist Ed, 1953.) 1t is found that the 
field intensity E is zero (n the absence of electric 
charges) for any radius inside the shell and the absolute 

at a radius outside the shell is given by 
vd 
Үтер 
where Q is the positive charge in coulombs; and fy is the 
permittivity of al in farads per meter, Since the feld in- 
dero inside the shell, the potential within the 


shell will Бе constant. The surface density py is zero 5 


everywhere except at the radius of the shell where t has 
the value 
as) Г) 


The variation of E, V and ps is shown by FIG. 6, curves 
Ka), (0) and (e). 

"The similarly of the radial potential gradients of 
FIGS. 5а and 6b is marked, Inasmuch as the gradient 
(AP ar) at ry (FIG. 6) and a; (FIG. Sa) ls zero, and a 
condition for space-charge satiation at ra, i defined by 
‘an infinitely thi spherical sella hatreds, t is reason- 
able to assume that Equations 17 and 18 сап be applied 
fo the treatment of а radial potential distribution such 
as shown by FIG. $a, even though that field is not pro- 
duced by Bound charges. It is helpful to identify the 
referenced emitting surfaces by subscripts (cathode c and 
numeral or anode а and numeral) which produced the 
circulating current (electron or ion) being caleulated. 

Since the circulatory currents through all virtual elece 
trodes have constant values for all rdi between the lim- 
its of travel thereof, it becomes fundamental that: 


(0) 


а 


“ 


m 


0 
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16 
where 4 is a constant independent of the voltages at any 
Tadil. Using Equations 14 and 15, Equation 19 may be 
‘written i the form: 


(20) 


when the rel cathode © is the emitting surface, 

Langmuir's Equation 12, et seq, in his paper of June, 
1929, caches a method for compulis values of /T for 
plane-parallel electrodes for any values of his « (which 
Corresponds to my A for the sphericalelectrode geom- 
E 

When th ratio of the radii п/л, (FIG. 3) approaches 
unity, the spherical geometry approaches the plane-paral- 
Jel geometry so closely thatthe potential gradient at fer 
becomes zero and Joy (and 12) takes the same value 3 
Тагай? for = egusi to unity, which is 13605. This 
means that the electron circulatory current in tho presence 
of unlimited fons wil be 1.8605 times that for the same 
‘plied potential in the absence of ions. 

When » becomes zero, Le, no ion current present, 
LI, again is the same as Langmoirs а and Л (and 
Жу which is vaiy 

‘Thus, one observes that with the limits for Галат 
s and my \ being identical, й holds that « and Y will be 
Фе same for Intermediate’ values, Accordingly, Т have 
computed and ploted in FIG. 7 the values of И for 
varius values Of A so as to permit obtaining any intere 
mediate values radi 

Experimentally, one may apply a desired potential be- 
tween the real anode 20 а radios г, and the rel 
21 at radius re (FIG. 3) and measure the current I 
between, Tons from th ion sources are then Injected 
measurements of the resulting currents, recorded. The 
табов of L/l, may then be calculated and the corre- 
sponding values for à obtained from FIG. 7. 

Thus, having values for УЖ (or HF), Ty and А, one 
тау compute values for the corresponding. 1, (La) 
and (=p), Keeping in mind that the virtual 
annot emit outwardly and only the negative 
fe and pare valid. With these data, one bas the means for 
‘dialing the radial potential distribution. 

"Ihe radius of the virtual anode my (FIG. Sa) is gon- 
erally known quite accurately from experimental data of 
а variety of kinds and largely by heuristie reasoning based 
fn those data. The actual value of ra, (and the resulting 
тайо nay) depends upon the total лету losses, which 
‘lle taken up Tater, required 1o maintain the desired 
poissor and the magnitude ofthe high-energy on current 
‘which flows through (or into) the rel cathode 21 (radius 
Т. The approximate values for a, have been determined 
Visually for experimental fasors. 

Tn the design of a working embodiment of а fusor, it 
essential that the volume enclosed by the innermost 
tual cathode, such as 30 at radius re, (FIG. $a) be 
adequate to confine a suficient total number of fosion 
particles (at а volumetric density of unity fusion proba: 

Sly) to assure the generation of a useful amount of 
power, И has been found that if the ratio of the radii of 
fhe adjacent pair of virtual electrodes is much greater 
аа 3, the inner virtual cathode may not form; if the 
табо of radi is too small, the circulatory currens re- 
quired to maintain the poissor become excessively large, 

1а an actual working embodiment of a fasor, the radii 
ofthe virtual anodes and cathodes can be computed, as 
‘wel a the values of he currents and the radial potential 
distribution outside of the virtual cathode 30 at radius 
пос The radial potential within the aforementioned virtual 

Silbode has not been computed because as the radit of 
‘the balance of the viral electrodo sytem become much 
Samir errors in fon end electron opis begin to reveal 
Themselves to ihe extent that it is not known whether or 
not the system continues to repeat itself, Since fusion 
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бог occur in the smalt volume fa the fort center, 
‘he space-charge conditions prevailing therein have there 
fore been determined by logic and heuristic reasoning. 

Ta FIG. 3 is illustrated diagrammatically one embodi- 
‘ment of this invention consisting of an anode 20, a cathode. 
21 and an ion gun 22. Enclosed within the cathode 21 
is shown a poisor with a vital cathode 29 at a radius of 
Fey. 2 virtual anode 31 at а radias of rà Virtual cathode 
3 at a radius of т, and a vestigial virtual anode 32 at a 
adius of Jy To Understand the operation of the fusor, 
itis important to distinguish between the currents which 
ow throug the apertures of the real cathode 21, referred 
to herein as "mesh currents” (i), and the current which 
flows ialo the renl cathode 21, termed "cathode current” 


lesed by the anode 20 under bombardment by 

‘electrons and neutral gas molecules 

(6) created in the volume between the anode 20 and 
‘the cathode 24; and, 

(O) created by the ionization process within the vol 


‘Those iors which originate on the anode 20 will be 
collected by the cathode 21, or штей to the anode 20 
fter but one round trip; those few ions created on the 
йит side of the virtual anode 31 (rar) which have 
Scent energy to penetrate therethrough will be collect- 
4 by the anode 20 or the cathode 21 alter only a few 
ound trips; the other ons will oscillate from the virtual 
anode 31 through the cathode 21 apertures ший collected 
by the cathode 21. The potential of the virtual anode 31 
vill build up to that of the anode 20. 

"The electron "mesh current” (ag) wbich initially may 
be quite large and is extremely useful in the formation 
of the viral electrode system, wil become so small 
а operation as to be negligible. И is made up of those 
electrons emitted by the inser surface of the real cathode 
21 and which fow through tho cathode 24 apertures to 
the anode 20. 

“The total mesh current through the cathode 21 aper- 
tures, therefore, is te algebraie sum of the lon mesh 
erent and the electron mesh current. Thus, 
en Гаа 

The net cathode 21 current ig is the algebraic sum of. 
the fon current into, and the electron currents ino and 
ош of it. Tons flowing into and electrons lowing out of 
the cathode 21 as usual are positive currents to the cathode 
2. hos 


en [d 
where i Is the fon current into the cathode; Ine is the 
electron curent into the inside of the cathode: fis ho 
ов current ош of the inner surface of ihe cathode: 
End isthe electron current from the outside surface 
‘ofthe cathode to the anode 

"The space current iy into or out of the volume enclosed 
by the cathode 21 is the sum ofthe mesh current and the 
cathode 21 current, so 
e» pu 

"The general condition for an equilibrium potential field 
occurs when i, becomes zero, 25 no charges are then 
being added or removed from ihe space. Accordingly, 
оч) р 
and when i is zero, the power consumed by the device is 

tis the ion mesh current fag into the central cathode 
21 volume which maintains the density of the virtual 
anode 31, and which causes any free charges therein fo 
io oscila radially. As the inward fow of ions con 
tues, the positive potential at the virtual anode 31 in- 


at 
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creases ший all the inward flow of ions is cancelled by 
the outward flow to the cathode 21. The net ion mesh 
current thea becomes zero. Neglecting the minute elec- 
froa mesh current Ls, when all the electrons that are 
emitted from the inside ofthe cathode 21, as well as all 
fof the fons and electrons generated within the cathode 21 
Volume, orm 10 the cathode 24, it is apparent from 
Equation 22 that only the electron current, tse’, remains 
1o ow to the anode 20. Thus, for |, o become zero, 
must likewise be brought to zero. Such an equilibrium. 
fotertial eld can be obtained when there are suficient 
fone reaching the anode 20 to compensate Юг ln; 

"Tho ions from the virtual anode 31 which have 
energies equivalent to or greater then V, will reach the 
anode 20 and remove an equal or greater number of 
electrons therefrom. With a suficient number of such 
Šons reaching the anode 20, ihe component of cathode 20 
current, ean be reduced io zero. 

in th disclosure thus far, а space-charge saturation of 
the cathode volume has been assumed. The ions which 
are created near the virtual anode 31 (=r, J, where the 
Ionization proces isa maximum, have energie approach. 
ing eVay. They traverse the inner virtual cathode 30 and 
the vestigial virtual anode 32 at Rishon eeaedng energies; 
this Is an esential operating condition. The bulk of the 
fons which make up the fon mesh current fg are created 
in the volume outside the virtual anode 31 (гы end, 

ike those ions from the on guns 22 and (he anode 20, are 

imately collected by the cathode 24; thus Hf space. 
Charge saturation could exist in this region, it would 
produce such an extremely large energy los that nuclear- 
son reactions could not obtain. Fortinelely, as previous 
1у shown, ion space-charge saturation cannot exit in this 
ipsos ам operating conditions аге maintained such hat 
ion circulatory current is just adequate to assure a 
‘etal anode of he дешнй ss. hay the eal ada 
potentiel distribution {ог ше device of thls invention 
sometimes referred to herein as а fusor") i аз shown. 
in FIG. Sa where the poissor is maintained by fon space- 
charge saturation jn the volume rers, and 4 nowepace 
charge (Gisymmetticel) Seld exists Tn the cathode 21 
olore where is greater than ray. А, therefore, Ваз the 
value which gives ion space-charge saturation only in the 
region adjacent to the radiating surface of the virtual 
anode 31 where the potential gradient В zero; electron 
Specscharse saturation obtains in the region just inside 
s 

Withia a virtual anode 31 (FIG. Sa), each positive 
charge тшй be matched By an electron. Most ofthe lux 
lines from the ions at а radios r&re, terminate in the 
virtual cathode 30; where Ель, most of the бшк lines 
terminase in the virtual cathode 39. АП the charged par- 
tiles in the cathode 24 volume ire free to move and are 
їп oscillation. The virtual anode 31 at roy the locus of 
maximuma fon density, has the potential practically equiv- 
lon to Va, and very few fons are formed inside that 
virtual anode with energies greater than eVa,. Thus, to 
maintain the potential Va, itis only necessary that there 
фе an equal number of (x lines rom the inner ofr, 19 
гы as there are outward to re, (FIG. Sa). ons with Ice. 
Spies tham eV, wil reach their reversal loci at radi 
treater than ry, when rers, or less than za, When rs 
Sid those fon densities wil be fess than sla. Га FOW 
dors are generated inside of ra, with energies greater than 
Vag, they wil pass through tho virtual anode 31 and 
fall to the cathode 21, and in some instances to the anode 
20; thoy do nat contribute to the on eicallory current 
‘The virtual anode 31 thus sets as an effective bi-pass fon 
fiter for ions with energies greater than eV, Inside the 
virtual anode 31 where / г, the ions travel slowly fora 
relatively large portion of their radial paths as they ap- 
proach their respective reversal loci; the opposite is true 
Outido the radius r, where the ions are decelerated 


ТАМ as they approach ты, giving up their energies 
Within a very short distance om fa. 


3,386,883 


19 

тве redial potential V, is а function of the radios r 
and the time ts Le, Ve=f(nt). The buildup of th ройгог 
inside the radius ть together with the creation of the 
asymmetrical feld Outward from s, i shown diagram 
matically by FIG. 8. The anode 20 and the cathode 24 


initially are at ground potential а shown, 1f a negative 
potential of У', (curve п, FIG. 3) of appronimately —30 


they begin to charge that volume positively. ТЫ 


Ed 
will increas until ihe potential at some internal radiis 


Ты в sufficient to return the Tons to the cathode 21 atthe 
Sine rate at which they enter the cathodic 21 volume, 
‘This equilibrium may be expressed by the relation 


e» 


da 


soon as the potential Inside tho cathode 24 becomes. 
positive, electrons emitted from the inner surface of 
Cathode 21 will be accelerated toward and oscillate trough 
the central volume and quickly establish virtual cathodes 
at re, and re, With the virtual cathodes formed, the post- 
lion af the virtual anode between them je determined. The 
equilibrium radius and the potential of the virtual aede at 
лы торите а somewhat longer buildup time than the 
{imation of the virtual cathodes at, and ro, because of. 
the longer юп transit time. 

"When the negative potential оп the cathode 21 is 
abruptly increased from Уу to V to Vc", similar 
Sequences of events occur, Each of the subsequent equilib. 
tm radial potential gradients is shown by curves 0 and 
Cot FIO. 8. 

"To determine the position of the virtual electrodos, it is 
only necessary to establish the radial density distribution 
of electrons and ions. The radial potential distribution 
already has been so calculated, The virtual anode locus 
‘will lie close to the surface where the fon density is 
greatest The virtual cathodes will lie at the termini of 
the electron paths where the electron densities are the 
highest 

ДА practical embodiment of this invention by which the 
aforesaid conditions for a sel-sastaining nucler-fusion 
reaction can be produced is shown diagrammatically by 
FIG. 9. А spherical anode 20 of radius лу encloses dial 
concentric cathodes 21 and 36 of radii r, and re, respec- 
tively, and ion guns 22 and 22a mounted on the outside 
of anode 20. The concentric cathodes 21 and 36, which 
are constructed of an elecron-emiting matrial Such аз 
stainless steel, molybdenum or the like, and which haic 
an openness of about 70% by virtue of spherically spaced, 
registered apertures 37 and 38, are supported within the 
anode 20 by suitable insulators (not shown), The cone 
Centricity of the cathodes 21 and 36 is maintained by 
suitable insulators therebetween (not shown). Attached t0 
the outer cathode 36 on the axis passing (опу the fon 
‘sun 22 is а conical sleeve 40 through which tbe intense 
репой е fon beam is focused. Suitable connections are 
made between the unidirectional power supply 28 and the 
electrodes through leads 23, 24, and 42, The anode 20 is 
Imainteined at or near ground potential as shown, while 
тогай potentials are applied to the cathodes 21 ind 36 
from a supply 43, with the outer being more negative 
than the inner 

Та operation, most of the ions from the ion guns 22 
and 224 are utlized to establish the initial virtual anode 

‘he central volume of cathode 21 as previously de. 
scribed. Electrons from cathode 21 are prevented from 
Teaching the anode 20 by the negatively biased outer 
cathode 36, The early removal of ions from the nom 
space-charge saturated feld is greatly enhanced by tho 
ssoond cathode 36, and only those positive charges with 
energies greater than Va have any likelihood of avoiding 
‘Capture on their first outward pas from the virtual anode 
31 (FIG. se). Tons captured by the ouier cathode 36 
FIG. 9), will create electrons therelrom which either 
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will enter the cathodic space or be returned by the outer- 
most virtual cathode. 


VIL Loses 


In order to form and sustain a radialpotential dis- 
arbutin such as is shown In FIG. So, iti frst necessary 
to compensate for all loses. For a typical small fus, 
hese losses, which represant about 10% of the total power 
created, in tbeir order of importance and magnittde arc: 


(1) Heat toss—7% 
(2) Charge interchange 256 

(3) Power required to create electrons —74 of 1% 
(4) Bremssteahlung is of 1% 


Heat los the center of an inner virtual cathode in 
а peior, the ions from ihe inner side of the adjacent 
‘virtual anode are traversing the center from аЙ directions, 
As they pass near other ions, they will experience some 
‘tection which will result in small deviations fom rail 
paths and thas they will appear to be in random motion. 
“This в the equivalent of a very fish apparent temperature, 
about L6 x10? "K. for 100 kev. or about 11,600 Ксл 
(Waxwell-Bolizman constant). This apparent temperature 
reduces to about 2109 degrees К. in a distance of a few 
millimeters from the center, Any пені stom which 
passes through this central region will be heated fo an ex 
tremely high temperature. It will experience a cryogenic 
Pumping action that will expel it to one of the real elec: 
trodes where, upon impact, it will give up is Бр 
energy (heat), penetrate the surface o à depth determined 
hy ite kinetic energy, then diffuse out im а random direc 
tion following the cosine law. There is very tl lite 
hood of its again reaching the center as it wil remain in 
the vicinity ofthe electrode until ionization takes place. 

Jt becomes very serious when too many higenciry 
neutral atoms are intercepted by the cathode as the sodi- 
ing thereof is most dificult. On the other hend, cooling of 
the anode is relatively easy. The cooling of the cathode 
may be accomplished by conduction through its electrical 
connections to the power supply. The size of the cathode 
does affect the cooling problem, as increasing the size re- 
duces the heating per unit area bythe ratio of И since 
"e circulating currents are independent of the radi of 
бе spheres, 

Rulherford's scattering equation shows how the neu- 
iron count can be made to increase with an Increase in 
applied voltage, for: the curent rises by the three salves 
power; and the particle density may be increased as it В 
proportional to four times Ue energy (ог voltage) 
Squared. Accordingly, the heat loss wil decrease with 
an Increase in voltage es there will be less scattering. For 
example, refer to FIG. 10, which shows 


and tritium. The operating points a and D are for the 
Sume fusion cross-section (ү), but from the point of view 
of the heat loses, b provides for more efficient pere 
formance, for: 

м 


(20) 


where 


is the number of ions deflected by half anges; N, is the 
total number of ions; and W Js the energy (v3 21); 
уни) which shows that the lower the voltage 
Фе greater the loses 

‘Charge interchange Тов travel relatively slowly with- 
in the radial thickness adjacent to the virtval anode dus 
to the repelling forces of their like charges. Therefore, 
there is a fairly high probability that a charge interchange 
With а neutral atom may occur, This loss i dincussed in 
ту Patent No. 3,258,402, previously mentioned, This Joss 
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becomes sizeable if there are too many таз molecules 
present. The gas density (presure) must be kept as low 


affects the fusors design characteristics. In practise, the 
usor ie operated at a neutral gas density of 3535X103 
molecules or es, such that 

‘isthe normal gas density of 2.687% 10% molecules 
ce: М normal temperature (20° C.) and pressure (760 


m: of He); and 
эе operating gas density, in ions per ce, is 


2.08710 
торх 107 


at a working pressure of one micron (10-? mm. He). 

As the power level of а fusor is increased, more lon 
current wil be required from the fon guns, which in turn 
ЭШ increase the radius of the virtual anode 31 (FIG. $a). 
Tais will mean а larger volume which, for ion space- 
charge saturatiom, will result in an increase of the total 
number of the ions contained therein, The greater power 
por ons) will increase the power loss, thus again in- 
creasing the radius of the viua] anode until equilibria 
is reached where the power input equals the power dis- 
spate. 

Brenssrollung. When high-energy electrons are de- 
fected on their passage through the virtual anode 31, 
they radiate at right angles to their directions of mation. 
As the electrons have momentum which must be con- 
Served, there wil occur an equal and opposite reaction 
‘when an electron changes i direction of travel, Since 
{hee reactions take place after the electron changes is 
direction, they are non-zadial, These nonradial electrons 
broaden the virtual cathode 30 wih a movement toward 
the center 26, and thus increase the electron tempera 
tures, The so called "radiation dampening” ellect of thc 
excess ions (postive паса) in the virtual anode tends 
fo reduce the Bromsstablong losses lo less than 1% of 
the power available in the virtual anode, With the value 
‘of the fon density in the virtual anode, the electron seat- 
{ering can be computed by the well-known Rutherford 
formula for scattering. 


Уш, Fusion reactions 


‘The fasor, s shown diagrammatically io FIG. 9, is 
initially evacuated to a pressure of from 10-7 to 10-1 
millimeters of mercury by means of а vacuum pump 44, 
{be anode 20 being the hermetically sealed envelope. Ро’ 
tentials are applied to the various electrodes as already 
explained and à fusion-Teactive fuel, in the form of ges. 
is introduced into the lon guns 22, 22a from sources 45 
and 43а at а pressure of from 10- to 10-* millimeters 
ff mercury, This fuel gas is ionized by the guas 22, 220 
‘and formed into ion beams directed diametrically toward 
enter 26. A polssor forms, ae previously explained. 
High energy fons oscillate through the region of the 
center 26 along diametral paths, terminating adjacent to 
‘he virtual anode 31 (FIG. За). Other lower energy ions 
follow shorter diametral paths within the virtual anode 
31 through the sume region, thereby contributing to the 
density of fone particles in the center. With to virtual 
anode 31 potential high enough (100 kv), collisions of. 
the high energy ions with others inthe center 26 region 
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wll produce atclerfusion reactions. 

"There are а number of nuclear-fesion reactions which 
are possible, Fusion reactions of an exothermic natare 
"wi be specifcally considered ss one type of reaction 
‘which this invention seeks to attain. Power production by 


Amount of energy released per reaction and the number 
OF reactions taking place per uni time. The number of 
reactions per unit time is obtained [rom the product of 
the nuclear cross-section, which expresses the probability 
for a specie nuclear reaction to occur, the number of 
ions in the center 26 region, and the number of projectile 


particles passing through this region from the anode 20 7 
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22 
эла the virtual anode 31 (FIG. За) per unit tine, The 
nuclear cross-section, or the probably tht а nuclear 
action will occur, Б а function of the velocity or energy 
‘of the interacting particles, which in this device is a fune- 
tion of the potential difference between the anode 20, the 
virtual anode 31 and the center 26 (FIG. 3). From the 
above it is clear that good power-producing reactions re- 
quire à lage nuclear crosssection and also a larg 
Amount of input energy, 

‘One reaction which theoretically is outstanding in moet- 
x: the above requirement s the tiom reaction with 
eaters. The nuclear equation for this proces is: 


G) DETE Het (3.5 mex) ин (14.1 mev.) 


“This states that а triton plus a deuteron plus the sum of 
thoie Kinetic energies results in a nuclear reaction whose 
products are helium 4, a neutron, and the sum of the 


Sample above. This value is large compared with the 
alves for other possible reactions, which in most cases 
yield 3 or å mav. The nuclear cross section for the ese 
tion shown in Equation 3 peaks at а value of about 
ЗН em for projectile energies of 100 kiloelectron 
volts (ker), This eroseaection value is about 10° times 
авас than that for most competing reactions when com- 
pared at the same projectile energies. 

Additional posite reactions are the following 


(D. рачаз Ны C82 mev.) dort (245 шек) 
(2) DH D^ (LOL пек) Hp G02 mex) 
(4) DY gHoe He! (3.6 mov) p! (147 mev.) 


[Reactions 1 and 2 base a lower value of released energy 
aed a lower 100 kev, cróssaection value than Reaction 3. 
Reaction 4 has about the seme energy vale but а lower 
100 kov. cross-section value. 

DE Fusion products in the discharge 


As already explained, when an external voltage is ap- 


B), a system of virtual anodes and cathodes (poissor) 


distribution of the poisor was shown in FIC 
within the minute volume enclosed by the virtual cathode 
30, where the ion density is the greatest and the energies 
(velocities) of the projectile ions а maximum, that the 
Probability of fusion is the highest. 

t vas shown by Equations 1, 2, 3 and 4 that, using 
oniy six deuterons, it is possible to trigger four different 
nuclear-fusion reactions, and these reactions result in the 
Creation of е new Kinds of particles having i total 
energy of 432 milion electron volts (те). Four of 
these five particles (pty 1T”, Не and ale!) are р 
tively charged, and сапу 2665 mov. the th is à neut 
particle, the neutron, and the two produced by the to 
Factions carry 1653 mov. There are two important as- 
рев ofthis energy distribution between the charged and 
charged particles, Firstly, the neutrons will escape from. 

‘heir energy elsewhere 
bene being uncharged, у easly pass hough 
material walls. Only the charged particles wil 

ue Maciog reion and be availabe © 
compensate for energy loses (radiation, recombination, 
ete.) and to sustain the niclearfusion reactions, Sec- 
Orly, its only the energy of the charged particles, which 
represents 64% of the energy released by the four re- 
actions, that is available to be converted directly [nto 
electrical power. Tt should be noted that only those ions 
Which are crested by the fusion reaction will have suf- 
ficient energy to produce electrical energy. 

All of o particles formed by the mudear-Juson reac- 
tion are ejected radially outward from the reaction 
Volume with the Bigh energies shown by Equations 1 
through 4. These energies (velocities) are more than ade- 
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quate to propel them through the virtual anode 31 (FIG. 
Sa). Under he influence of the real cathode 21, 6 (FIG. 
5), they will be accelerated on their outward journey 
‘unit passing through the cathode apertures 37,38, where 
they will be decelerated by ihe алое Seld and either 
brought to sest short of the anode 20 or impact the 
anode. If particles do not reach the anode 20, they wil 
then revere ther direction of travel and go into oscil- 
lation through the center. Those which do strike the 
anode 20 will dissipate their remaining energies as beat 
and at the same time deposit their charges on tho anode. 
A fov particles may ste the cathode and be captured, 
‘with ап accompanying release of secondary electrons. 

With deuterium oniy in the fusor, for two D—D гъ 
actions (Equations 2 and 3) will take place at essentially 
equal rates. The positively charged products of these Te- 
actions which go imo oscillation increase the jon cir. 
шогу current, thus increasing the fon density in the 
reaction space and hence the probability of fusion. The 
oscillating reactive particles QT? and Ме) may fuse 
ith deuterons to produce tho reactions shown by Раш 
tions 1 and 4, or may experience scattering, capture or 
recombination with electrons and become neutral atoms, 
The non-osionabl particles (ур! and get) contribue t 
the fusion process only by he creation of fusion-eactive 
ions through the capture of electrons rom fuels 
and by their contribution to he space-charge; u 
they will become neutral gas atoms. The neut 
atoms will df toward Ве electrode wall, where eventa 
ay they wil be scavenged from the reaction system 
by the vacuum pump 44 (FIG. 9). 

Jt has been stated that some of the charged particles 
wilt reach thereat anode 20 when ejected by ne nuclear- 
fusion reactions. When this occurs, the particles remove 
enough electrons from the anode 20 to neutralize thelr 
Positive charges and form eas stoms, This is the equi 
Slent of producing а corrent which flows from the anode 
20 to the battery 28 (FIG, 9) (power supply). In other 
words, the charged particles have been covered directly 
"to electrical energy, This is one of the unique features 
of this invention: 

Insertion of а suitable resistor 46 (FIG. 9) in series 
with the power lead 24 becomes а means for coupling the 
converted electrical power to an external load, А switch 
ЖТ used to connect selectively this resistor 46 into the 
Series arrangement. 

TE will be seen from Equations 1 through 4 that as 
many positive charges enter the fusion region as are те. 
moved therefrom. In otber word, nuclear charges are 
Conserved. What the fusion reactions do accomplish iS 
{he formation of new particles with the release of he 
excess binding energy of the original lom and, as the 
‘tinal energy must be conserved, the excess fs applied 
to the new particles. Accordingly, the new particles leave 
the reaction volume at extremely high velocities, The 
replacement ions which enter the reaction volume do s0 
at the comparatively low velocities of the order of 100 
16 200 kov, Thus, there 8 an extremely short period when 
{he potential inthe center is ler thon prior to the fasion 
reaction which, in effect, tends momentarily to increase 
the negative potential of the virtual cathode 30 as well 
as decrease the virtual anode 31, an 
Increase in the electron current. This effect produces an 
increase in the radi of the virtual electrodes until the 
orisiaal potential of the vestigial anode 32 (FIO. $a) 
fan be restored. Thus, there is a periodie expanding and 
contracting ofthe polstor volume by the very high fre- 
quency oscillation of the inertially contained particles. 

When the fusion reaction commences, there will be 
more postive charges leaving the center than flowing in 
and this condition will continue Ший steady state Б 
reached. This would tend to develop what might be 
termed а “potential well” (more negative potential) at 
the virtual cathode 30. Such а condition could not exit, 
as current would then Пою from the real cathode 21, 36 
(FIG. 10) to the virtual cathode 30. Accordingly, te 
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virtual cathode 30 must be returned to the real cathode 
potential within an extremely short period of time. Thi 
Б accomplished by an equivalent increase in the potential 
of the viral anode St. Tho los of positively charged 
particles from the center produces a positive bas on the 
‘tual cathode 30 which is equivalent to an Increase in 
the potential of the virtual anode 31. As these increases 
ме Cumulative until the steady state condition is pro- 
duced, В seen that the vimal anode 31 (FIG. Se) 
Teaches the potential of the real anode 20. 

"The positively charged particles formed by the fusion 
reaction perform work against the feld of tho virtual 
anode 31 as they pass rough it. In so doing, their veloci- 
ties are reduced somewhat, thus increasing the feld and 
contributing to the potential of the virusi anode. They 
Sre then accelerated by the cathode, regaining energy. 

Tt is the potential of the virtual cathode 30 (FIO. 3) 
which contributes to the energy of the positively charged 
particles which oscillate through the center 26. Аз the 
Energies of the reacting particles increase, within the 
resonance limits of the nueleat-fosion erosssection, the 
probability оГ fusion increases, Electrons which are 
Created within the virtual anode 31 are ejected radially 
‘ouwaraly with suficient energy to overcome the repelling 
feld of the real cathode. 

If one were to lose control of the input density of the 
fuel-gas atoms, it might appear that the process of build- 
ing up the potential of the virtual anode 31 could con 
tinue unabated and might well result in à catastrophic 
accident. Such is not the ease, however, as there are "built 
In safety processes which act to prevent such a build-up. 
"he principal control is the crossseclon resonance 
phenomenon which occurs in nuclear renctions, The cross- 
Section curves for DD (total), D—T and DHE re- 
actions, such as contained in “Physical Review,” vol. 38, 
P. 468, 1952, by Connor, Bonner and Smith, and also 
physical Review.” vol. $8, p. 473, 1952, by the sume 
authors, show that the D—T curve exhibits а maximam 
at an energy of 110 kilovelectron wots (kev.), where it 
ans of sharply with increasing deuteron energy. Tn the 
same energy range, the Р-Н cross-sections are ap- 
preciably less than the D—D (total) and the DT values, 
Бы the curve is rising rapidly with increasing deuteron 
energy and it crosses the DD (total) curve at 120 kev.: 
"f approaches the DT curve at 300 kev, e peak, and 
then falls off rapidly. For example, in the range of den- 
Jeron energies from 120 to 200 kev, the DT cross- 
sections decrease 1 bom (10-2 cm) while the DD 
(Cota and the D-- He? cross-sections increase only about 
OS barn, an overall decrease of approximately 1 bar. 
After the D. He? crosesoctions pas their maximum at 
500 keva the decrease in tho overall cros-sections is 
much more pronounced. Thus, itis apparent that the 
buildup im tho potential of the virtual anode will be 
checked at deuteron energies greater than about 150 t0 
200 kev. 

Another builtin safety process which assists in pre- 
venting а "runway" by the so-called “potential well” is 
the widening of the negative potential sheath (virtual 
cathode 30) (FIG. 3a), ts the radios is changed by the 
oscillating particles, which produces a decrease in the 
sion cross sections, 

"The conversion of the positively charged particles into 
electrical energy at the anode has heen touched upon 
briefly. This phase will now be covered in some det 
Tn order to prevent the over-heating of the anode, it is 
highly desirable that most ofthe particle energy be ziven 
up to the decelerating virtual and real anode fields. The 
particles would reach the anode 20 with very much less 
than their orisinal energies and thos dissipate less heat 
1o it with a significant increase in the overall efficiency. 
"The ideal situation would permit the charges fo reach 
the anode 20 (FIG. 9) with lite or по remaining energy, 
deposit their charges and drift away as neutral gas atoms 
Obviously, with such a wide range of energies, 032 10 
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147 mev., this condition cannot be achieved, Therefore, 
one тау envision wo diferent operating situations 
namely, (a) be satisfied with tbe maximum electrical соз. 
version’ that can be obtained with the minimum heating 
of the anode 20, or, (b) operate the fasor as a heat mar 5 
chine o convert beat and charged particles into the maxi- 
mum amount of elects power. 

In the first situation, t becomes necessary to restrict, 
as nearly as posible, the fasion reactions to those of 
Equations 2 and 3, whore the energies rangs from 0.8 to 
362 mev, and to operate the anode at à potential which 
‘ill prods a deceleration of the 04. mev. particles such 
that they arrive at the anode 20 with just ет energy 
to deposit their charges. Tho 3.02 mev. particles under 
this condition will impact the anode 20 and convert its 
remaining energy into heat Inasmuch a approximately 
50% of the DD reactions will follow the proton ranch, 
itis not posible to eliminate that higher enersy particle. 
"The reactions of Equations | and 4 may be reduced aP- 
preciably by operating the fusor at a lower than normal 
des density, thereby removing the neutral hellumthree 
and tritium atoms by the use of а ире volume vacuum. 
Pump 44 before they have an opportunity to fuse. 

To direct contrat if the device is fo be operated as a 
heat generator, the DT and D He? reactions must be 
encouraged. Since the contribution of the D T end 
‘D—He? reastions could be quite sigifeant in the direct 
conversion to electricity, it might prove advantageous in 
Some applications to produce trum by bombarding 
Таатай with the neutrons: 


OD Rin He TA mev. 
and then utilize the tritium as a ful gas. 

1E enough positively charged particles can be made to 
sach the anode 20 1o reverse the current Пон from the 25 
ery 28, it then becomes possible to remove tbe applied 
anode (cathode) voltage 25 while continuing the macer. 
fusion reactiona. I£ T and V, are the measured current and 
anode voltage before fusion, then afler fusion commences 
‘the input power in watts will be 
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charge; A is the interception factor of the positively 

by the anode; and B is the interception 
Positively charged particles by the cathode. 
Since the cathode 21, 36 is almost pervious to positively 
charged particles, A Will be very much greater than D 
and when the value of 


un] 


becomes greater than ГУ), the fasor will become truly 55 
seit sustaining: This condition will bo reached without the 
id of an external load. To remove electrical energy in 
‘excess of that required to drive the Tason, i only becomes 
fecessary to ada an extemal load 46 sich as shown in 
FG. E 
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Working embodiment 


А working embodiment of this invention as shown in 
FIG. 9 is Шшыгмей in substantial detail in FIGS. Ii 
through 22. In these figures, like numerals indicate like 
Parts. The anode 20 is of spherical construction, being 
Fabricated of two hemispherical shells of stainless steel 
hermetically sealed together at the equators by means of 
suitable annular sealing flanges 47a. Concentically pose 
toned inside the anode 20 are the two cathode shells 36 
and 21, respectively, which are also assembled of hemi- 
Spherical shells of stainless steel. The means for support 
ing these electrodes concentrically will be described in 
detail hereinafter 

[Eight ion guns 22, 22a are mounted on the exterior 15 


% 


m 


26 

of the anode 20 in spherically spaced and diametrically 
aligned relationship, these guns all having beam axes 
which intersect atthe center 26 of the fuso, The precise 
Тосаноп of these on guns 22, 22a is explained in con. 
nection with the spherical diggreme of FIGS, 180 and 
18) which show the angular relationship therebetween. 
Each of the ion guns s indicated by а circle with а 
center dot indicating the spot at which the gun axis 
intersects a spherical surface defined by the anode 20. 
FIG. 18а ilustrates a spherical surface corresponding to 
the anode sod cathode shells with the plane of the draw- 
ng being the same asthe crosseeional plane of FIO. 11. 
Тїӊ latter plane includes the north and south poles of 
the sphere, The line 47b indicates the equatorial plane 
at right angles to the plane of the drawing. In FIG. 11, 
"bs equatorial plane would pass midway betwen tho 
annular flanges 47a. The guns 22 and 224 are located 
in the planes spaced 43° from the equatorial plane 47b 
э shown, thse planes posing through the tube center 26 
and being rotated about the equatorial diameter which 
ds perpendicular to the plane of the dravisg. As shown 
in FIG. 180, which is а ман angle projection, of the 
spherical surface of FIG. 18а there are four such guns 
22 spaced 90" spart on the spherical surface and on the 
same meridian. Їп terme of angular displacement, these 
guns are Indicated as Tying on the 0* 90°, 180" aad 270" 
lines, Within each plane containiag guns, each gun center 
is at the intersection of а radius 45° above the equator 
and the spherical surface, certain of the radii Iying inthe 
plane of FIG. 18a. 

Four jon guns 22 are so located in the upper or 
mother hemisphere of the sphere while four other guns 
as are located allochirally in the southern hemisphere. 

"Tho apertures 37 and 38 ln the cathode shells 21 and 36, 
respectively, are in twelve registered palis, each pair 
537 and 38 being diagrammatically indicated by aa X mark 
which is assigned numeral 48 in FIGS. 18а and 18b. The 
locations of the ion guns and the apertures 48 are ine 
dicated as being on the same spherical surface for show- 
ing the angular relation therebetween. There are four 
Screen aperture pairs 48 on the equator as shown in 
FIG. 18b at tbe 0°, 90°, 180° and 270° lines. Planes 
intersecting the north and south polos which are spaced 
from eich other by 90" contain the remaining aperture 
pairs 48, these planes being spaced 45° from the 0721807 
plane which includes the north and south poles also. In 
these individual 90" planes, on a radius at an angle of 
3516" with respect to the equsioril plane 47b, He the 
remaining aperture pais 48. The spherical surface con: 
taining the aperture pois 48 may be regarded as that of 
ne of the cathode sells 21 and 36, 

"With the equators of the cathode and anode shells 
ling in the same equetoral plane, the aperture pais 48 
are thus spherically offset im a regular angular patera 
‘rom the fon guns 22 and 22a. 

"The anode 29 shell, as well as the cathode shells 21 
and 36, ше supported n position by а tubule mouating 
assembly indicated generally by the numeral 49. This 
mounting assembly includes à stainless steel pipe section 
50 perimetrically welded at ome end o ап opening SE 
in the anode shell 20. Coaxially and hermetically secured 
то the opposite end of the tube 50 is a larger diameter 
‘Supporting tube or pipe section 52, Inside this larger tube 
$2 is a smaller diameter sleeve 53 having а sliding f 
therewith, the upper end portion of sleeve 53 being 
secured to the radial Nange 54 which joins the two pipe 
Satins 50 and 82. 

At the bottom end of the sleeve 53 is coaxially secured 
a mounting ring 58 from which depends four metal posis 


‘ends of the posts 56 by means of sultable screws 58, this 
@ ST having secured to the central portion thereof 
a ceramic post Sta: This post 582 i coaxially positioned 
inside the pipe section 82 as well as the smaller pipo 
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section 50 by means of the mounting sleeve, rings and 
posts Just deserted. 

‘Secured to the upper end of the post $82 and coaxially 
‘extending theteabove fs a metal post 59 having threadedly 
connected thereto a discille mounting stad 60 which ie 
‘welded nto an opening 61 in the оше cathode shell 35 
Abuting against the fat surface of this stud €0 is a 
ceramic or the like spacer 62 having а boss 63 intimately 
‘ting into a locating aperture $4 in the inner cathode 
shell 21, The spacer 62 is sandwiched between the tra 
shells 21 and 36, hereby determining the spacing there 
between. 

‘The post $9 is of such length with respect to the pipe 
section 30, for example, as to position the two cathode 
Shell 21 and 36 concentrically inside the anode shell 28. 
‘This past 39 may be regarded as coinciding with the south 
poles of the cathode and anode shells 

At the north poles of thes shells is located further 
supporting structure as well ss а terminat asembly for 
Connecting the operating voltages to ihe electrodes, Thi 
assembly includes an annular spacer 65 of suitable in- 
sulating material, such as boron nitride, positioned be- 
{ween the two shells 2L and 36 so as to termine the 
spacing therebetween. This spacing i the same с: that 
between the south poles. Саала secured indes this 
spacer 65 is a conducive terminal button 66 which is 
intimately conductively fite into в companion aperture 
in the shell 21. This aperture coincides With the north 
pole of the shell. 

Telescoped over an upwardly projecting portion 67 of 
the spacer 65 is an elongated tubular element or con- 
ductor 68 which intimately Ms into and makes conduc- 
tive contact with an aperture 69 im te outer shell 36. 

"This conductor 68 passos diametrically outwardly 
‘through the relatively large Insulating aperture 70 in the 
anode 20 in spaced relation therewith, this spacing being 
large enough to provide Insulation at the high voltage 
at which the fusor is operated. A conductive tubular 
assembly 71 is rigidly and hermetically sealed 10 the 
exterior of the anode 20 їп registry with the aperture 70 
and extends coaxially outwardly with respect to the con- 
ког 68. At the upper end ofthis assembly 71 is ssened 
a relatively long, cylindrically shaped insulator 72 (FIO. 
12) which has secured to the upper end thereof а con- 
ductive terminal assembly 73. Ths terminal assembly 73 
В provided with a suitable connection terminal 74 by 
means of which cathode bias from the battery 43 may Бе 
connected to a wire 75 which extende coexially tough 
the conductor 68 and connects to the terminal button 66, 
‘This tubular assembly 71, 72 and 73 which comxally 
surrounds the conductor €8 is hermetically sealed such 
that the space between the conductor 68 and the зо. 
bly 71, 72 and 73 may be evacuated and held at the seme 
pressure as the interior of the anode 20, 

Inasmuch as high operating potentials prevail between 
the conductor 68 and the outer tabular assembly 71, 72 
and 73, suitable corona shields 76, 77 and 78, of annular 
Configuration, are used for the purpose of preventing 
corona discharge, Other configurations for the terminal 
and supporting assembly may be used without departing 
‘rom the spirit and scope of this invention, the require. 
ment for such an assembly being that it provide the 
necessary physical support for the ное anode and cathe 
‘de elements and also be capable of supplying the anode 
and cathode elements with the operating voltages wit 
ut producing corona discharges or feld emission. 

‘All of the lon guns 22 and 220 are identically con- 
structed such that à description of опе will sufice fr all, 
For this purpose, reference is made to FIGS, Il, 13, 

20 and 21, Each fon gun includes a conducive housing 
‘or sleeve 79 of stainless steel or the like which is perime- 
icy sealed о an opening 8 ja the anode shell 29, Th 

sleeve 79 is positioned such that its axis coincides with 
а diameter of the anode 20. Cocsially scared fnterally 
to the sleeve 79 and against the anode 20 is aa aperture 
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plate 81 having а beam-defiaing aperture $2. Coaxially 
positioned inside the sleeve 79 in radially spaced and insu- 
ted relation therewith i sm anode sleeve 83 having à 
frasto-conically shaped bore 84, tho smaller diameter end 
of this bore being positioned as shown. Three arcuately 
shaped and cirumferentially spaced insulators 45 sur- 
ound tho anode 83 in spaced relation therewith. For 
securing these insulators 88 tothe anode 83, a thin metal 
icon $6 fs into a shallow circumferentially groove and 
binds the three insulators 85 against the anode 83. 

Axial positional support for the anode 83 is provided 
by meant of three ceramic, axially extending posts 87 
which are fastened to the outer surface of the anode 83 
t points spaced cireumferentially equally part. One such 
post 87 is shown in FIG. 13. Considering this Later gore 
slong with FIGS. 20 and 21, these three posts 87 are 
secured to a metallic mounting ring 88 which in tum В 
secured at its outer periphery 10 а cáp assembly indicated 
by the numeral 89, This cap assembly 89 is composed of 
suitably machined metal paris formed to a substantially 
cylindrical shape of somewhat larger diameter than the 
sleeve 79, zis сар assombly 89 being hermetically sealed 
io ihe eive 79 

As shown more clearly in FIGS. 19 and 21, three power 
supply terminals 90, 91 and 92 are mounted in the cap 
assembly 89 and are spaced circumferentially apart 120 
‘The terminal 90 has a wire conductor 93 internally there- 
of which pases coaxially through one of tho supporting 
posts 87 and connects to the anode 33. The terminals 91 
and 92 have suitably strong, bariike conductors 94 and 
SS which project into the central portion of the gon and 
‘pas through а block 96 of insulation for maintaining the 
spacing therebetween, At the fanermost ends of these 
Conductors 94 and 98 is connected а thermionic flament 
97, this flament being in the form of a circular loop of 
‘vite located coaxially with respect to the axis of the ion 
gun. As shown in FIG. 11, this flament 97 B situated to 
fhe rear of the anode 83. 

^ pipe ing 98 is also secured to the cap assembly 39 
midway between the two flament terminals 91 and 92 
and communistes with the inside of the ion gun as shown 
By means of this pipe connection 93, fusion-reacive gas 
may bo admitted lo be interior of the fon guns from 2 
suitable source 45 (FIG. 9) by the adjustment of seres 
Sonsected hand valves 99. 

"The anode 83 is maintained insulated from the sur- 
rounding sleeve 79 such that a power supply 109 may be 
Connected between this anode 83 and the sleeve 79 as 
‘wel аз the anode 20. In FIGS. 11 and 13, such а power 
Supply 100 is indicated as being connected with the post 
Live electrode to the terminal 90 andthe negative electrode. 
to ground and the housing 79 of the ion gun. This power 
supply 180 in an operating embodiment ofthis invention 
3s designed to supply a voltage which is variable between 
the limits of 0 and 1000. A suitable voltage connected 
between the two terminals 91 and 92 (FIG, 21) serves to 
energize the flament 97. 

Each jon gun 22 in operation generates and emits а 
beam of ions which is directed toward the lusor center 
26. In onder to approach this center 26, the beam must 
penetrate the cathode structure 36, 21, and for this pur- 
ose а вие aperture assembly is provided therein, 
‘This assembly i indicated in enlarged detail in FIGS. 16 
and IT and is shown im proper coaxial relationship with 
espect to the fon guns in FIO. 11. Each aperture asem- 
bly includes ап annular insert 101 having smoothly 
radiused corners, which tightly conductively fts into a 
companion aperture £02 in the shell 36. The shell 21 is 
provided with an aperture 103 of tho same diameter as 
Aperture 102 ia precise radial registry therewith, 

"The beam emitted from the respective ion eun 22 pases 
through the annulus 101 and the aperture 103. Fach 
aperture 38 in the cathode shell 36 is covered with a bias- 
ing screen indicated by the numeral 104 (FIGS. 14 and 
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15), this biasing screen 104 being secured in position by 
means of a fist mounting ring 167 secured to th outside 
(Of the shell 36 in registry with the opening 38 and another 
ring 106 which clamps the screen 104 to the ring 105. The 
aperture 37 in the shell 21 8 of a size equal to that of the 
apertus 38, The two rings NUS and 106 are firmly, cone 
duclively secured to the shell 36 by means of а series of 
‘rcumferentaly spaced seres 107. 

Except where otherwise stated, the structure of FIG, 11 
is fabricated of metal and primarily of stainless steel, The 
cathode shell 21 should be of a material which is photo- 
‘electric, and two suitable materials having the necessary 
properties are stainless steel and molybdenum. Other ma- 
terial obviously may be used without departing from the 
Spirit and scope of this invention. 

“Inasmuch as the dimensions of the structure of FIG, 11 
are relatively small in comparison with the operating 
voltages which are used, it js of course necessary to take 
"he usual precautions in connection with preventing feld 
emission and corona discharge. Suitable corona shields 
3m various places are used as explained ia some detail 
hereinabove, and all sharp edges, corners, points and the 
Tike from which field emission could occur, are avoided. 

"The ion guns 22 and 220 are disposed in pairs which are 
diametrically opposto each other. Additionally, the axes 
of these opposite pairs are set to be coincident soch that 
the ion beams emitted thereby will occupy essentially the 
same pencilke space. This space passes through the 
Fasor center 26. 

“The operation of the device of FIG. 11 is essentially as 


FIG. 9. To sre with al operating voltages are cured 
ХОТ and a suitable vacuum pump 4s comects to the 
eror of te anode sal 20 Referring fo FIG. 11, such 
S vacuum pump # connected to an eel port 108 n Во 
xp 109 wich seal Во end of pipe section 2. Thus, gas 
"dae the anode 20 as wal as the сабое sels 21 and 
Sé may be evacuated therefrom, through the pipe sections 
$ and Ei through webs in the dise 57 and ош of the 
E 

"Tue pump 44 i allowed to oprte for а sufficient pe- 
riod of ine and the ох there ошданей so э 
то remove contaminates which ould interfere wi opera 

"After outgassing and evacuating the fuor to a pressure 
т of merry, a subs 
üdon esce ры, such as бешп, from ges sources 
AS эл 48a (FIGS Э and 11), 15 smiled to (e ion guis 
23 and 22a by adjntment ofthe valves 9. For this pur- 
Bose ts valves 99 are opened jut зоба to ada 
шй quantites of gas wich Wil rake the prse 10 
Hom 10 to 10-4 millimeters of псу. Hever, ust 
pror «o aduiting this en (o e ion gans, operating 
Тарса are applied to te furor as previously explained, 
1 this connection, in order to have complete contol of 
"ie fasor operation, is desirable tha all voltages be ap- 
‘led progressively starting from zero voltage. Mill 
fhe voltase e applied to the terminals 91 and 92 for 

ug te ames 97 of al ofthe on gura 22 and 22a: 
Next the voltages o on gon power supplies 100 are in- 
esed propresiely seating wlth zz: volu wt a 
Satie high diference of potential i aped between 
е anodes 89 and the respecte lamers 97 so as iom 
{asthe fusion rece gas nt has been adie and 19 
{orm ion beams. Next, the power supply 25 1s steadily in- 
cease in voltage шй fosion reactions ae noted: The 
detection of neutron counts by шаш methods сап serve 
Sock an nnn. The power spl 190 raed 
‘nt а satisfactory degre of oneaon as wel ss sut 
Intense and compact lon beams ere obtained whi are 
directed toward the usor center 26, Instrumental in Che 
formation sod asecleration of these lon beams fy ot 
counie, the poleniial applied to the anode 20 and the 
ЕЯ 

“Tho vacuum pump 4f connected to the port 108 may 
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be kept operating continuously so as to maintain the new 
tral gas pressure within the fasor to suitably ow levels, 
and, additionally, the gas valves 99 may be opened slight- 
1у or may be opened and closed imermitently for the pur- 
pose of Supplying necessary quantities of fuel gas io the 
їшог in order to obtain the reactions desired. By adjast 
ing the high voltage supply 25, the reaction rate can 
changed. Similarly, adjustment of the ion gun anode volt 
age can affect the reaction rate. Increasing and reducing, 
selectively, the quality of neutral gis admitted to the 
usor also affects the reaction rate. Therefore, desired 
action rales may be controlled by adjustment of the 
various circuit and system parameters A gas pressure of 
about 10-5 mm. Hg continuously maintained has Bees 
{ound suitable for producing fusion reactions 

‘As shown in FIG. 12, (he switch 47 which is connect 
ed in seris with the high voltage supply 25 is closed, and 
the muon producing reactions just described are. ob- 
tained. И t в desired to obtain an electrical output fom. 
the fosor, it is only necessary to open tho switch 47 10 
place the resistor 46 in series with the high voltage supply. 
AS the reaction rate increases within the fusor and reaches 
а suitably high value, a reverse current is developed in 
the гсш of the anode 20 in the direction of the arrow 
Z adjacent to the resistor 46. Thi rests in the develop- 
ment of а voltaged drop acro:s the resistor 46. This 
reverse current Z will develop when the voltage generated 
fon the anode 20 exceeds that of the supply 28. Once this 
selksustalaing operation is achieved by the generation of 
this anode voltage, the high voltage supply 25 may be 
taken ont of the circuit by fint disconnecting the battery 
and then providing a conductive or essentially short circu 
in place of the supply 28. However, such а circuit change 
is not necessary if the supply 25 is adapted to conduct 
current in the reverse directio. 

їп onler to form the polsor in the cester of tha cathode 
21, 36, Б, as previously explained, necessary to have 
boll ions and electrons, These ions are supplied primarily 
by the ion guns 22 and 22a. The electrons are in part 
provided by photoemission from the internal surface of 
{he cathode shell 21. The fons from the fon guns 22 amd 
224 establish the initial virtuel anode as previously ex- 
plained in the central volume of the cathode shell 21. The 
роргог thereupon forms, s previously explsioed, Elec:ron 
flow from the inside of t cathode shell 21 to the anode 
20 is inhibited by reason of the fact that the cathode shell 
36 is biased negatively with respect to the shell 21. This 
bias is supplied by the power supply 43 and is adjusted 10 
а value at which the external anode 20 current is reduced 
to desired minimum, The screens 104 over the openings 
Зв in tbe outer cathode shell 36 provide be desired equal 
Potential surface which is more negative than the potential 
fon the cathode shell 21. Thi inhibits the escape of ele 
rons from the inside of the shell 24, thereby reducing 
doses due to the interception of such electrons by the 
anode 20. Also, the screens 104 prevent the positive fed 
from the anode 20 from entering the apertures 37 of the 
‘cathode shall 24 and upsetting the spherical configuration 
Of the equal potential surface therein es previously ex- 
plained. 

“The various aperture pairs 37 and 38 are arranged in 
diametric opposition for radial ion traversal. A cathode 
shell 21 and 36 construcion of about 70% openness pros 
Sides adequate lon permeability, 

Alternative working embodiment 

In FIGS, 22 through 26 is illustrated an alternative 
working embodiment wherein lie numerals indicate like 
parts, Basically, the difference between this embodiment 
End tho one just described and shown in FIG. 11 resles 
in tho use of a single cathode shell assembly 21 instead of 
the doctleshcll strangemest 21 and 36 of FIG. 11. The 
construction of the fusor of FIG. 23 to the extent that i 
difrs from the arrangement of FIG, 11 wil be described 
in detail in the following, 
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The cathode shell 21 of FIG. 23 is mounted in con- 
centric relation with respect to the anode 20 by means of 
the pedestal assembly 4да which corresponds to the as- 
sembly 49 of the бшог of FIG. II. This assembly 492 
Includes а stainless steel or the ike supporting tobe S02 
Secured at one end to the anode 20 as Shown: An aper- 
tured dis 110 i perimetrically fastened Inside Бо tube 
Sa in the position shown and has secured thereto à 
Seramio post I11 which projects coaxially through the 
{abe 50a to a position jit inside tho anode 20. The op- 
posite end af the ceramic post 111 is secred to a mount- 
ing plate 112 suitably rigidly secured to the cathode shell 
Е All the parts just described are sufficiently strong snd 
rigid to position securely the cathode 21 wih respect to 
ihe anode 20. 

“The Jefi-hand end of the tube 50а of FIG. 23 is adapted 
to have а vacuum pump connected thereto the same as 
has already been described in connection wilh the preced- 
ng embodiments. 

"The hish voltage terminal assembly 72a corresponds 
to the assembly 72 of FIG, 11. This assembly 72а com. 
prises а conductive tubular assembly 71a capped at its 
Fighthand end as shown in FIG. 23 with a botdelike 
insulator 13 which is sealed in vacuum relation to 
the tubular assembly 7a, Extending coaxially through 
the assembly 71a and the insulator 113 а rod-like elec- 
trode 114 which corresponds to the tubular element 63 
‘Of FIGS. 11 and 12. The inner end 68а of this electrode 
Aid has rigid conductors 115 connected to а mounting 
plate 116 secured to the cathode 21 as shown The op- 
posite end 117 of the electrode 114 penetrates i vacuum. 
Sealed relation the reentrant end wall portion 118 of the 
insulator 113 to have connected thereto the high voltage 
leads shown diagrammatically in FIG. 23, The parts Tia, 
TIS, 114, 118 and 116 are suficiently strong and rigid 
as to assist in centering and securing the cathode 21 with- 
im the anode 20. A suitable bellows аташе 119 is in- 


‘orporated within the assembly 71a along with а threaded 
micrometer adjustment 120 for tilting the assembly Tla, 
113 slightly so as to position adjustably the cathode 21 
‘within the anode 20. The total support for to cathode i 
provided by tho two assemblies 49a and 71а. 

"The cathode 21 self may te made identical lo the 
cathode 21 of FIG. 11, apertures 37 and 105 being pro- 
Yided therein, The biasing function of the outer shell 
36 of FIG. 11, however, i perfor: 

sembly shown in enlarged detail in FIG. 24 and 
identifed generally by numeral 121. This assembly in- 
‘ides an annular Spacer 122 of stainless sel or the like 
which has secured to the underside thereof à fine mesh, 
conductive screen 123 which full covers the aperture 37 
Concentdsslly postioned on the peripheral portion of 
the screen 123 is an annular Insulator 124 L-shaped in 
cross section as shown. Seated on the insulator 124 is ал- 
other spacer 128 of some suitable conductor such as 
Stainless steel which has secured to the upper side there- 
Gf a second sereen 126 like the other sereen 123. The 
Screen 126 is arranged parallel to but fs spaced from the 
Sereen 123 for performing the purposes previously ex- 
plained in connection with the screens of FIGS, 14 and 
15 which are attached to the outer cathode shell 36. 

Fitted over the spacer 125 is another annular insulator 
127 of Lshaped erossseciion which engages the main 
spacer 122 Tor holding the second spacer 125 in concen 
Te position. 

Superposed on and in engagement with the spacer 122 
and the insulator 127 is а ot annuler retaining ring 128 
"which clamps the parts 124, 125 and 127 into assembly. 
An annular cap 129 fis over the retaining ring 128 as 
‘how, and a plurality of тезис еті У spaced sens 
130 passing through the parts 129, 128, 122 clamp the 
laser together and secure the same in the cathode 21 

A sleeve 131 of insulating material radially secured 
within a companion aperture in the min spacer 122 38 
shown and receives therethrough a conductive connect 


в 


E] 


2s 


EI 


^ 


E 


32 


wire or lead 132. This lead at its inner end is conduetively 
connected io the spacer 125 by being clamped between 
the араса 125 and the insulator 124 as shown. Each 
of the apertures 37 in the cathode 21 is provided with 
а biasing screen assembly 111 as just described and the 
lexis 132 of all of those assemblies are connected to- 
‘gether so that the biasing potentials applied to all of the 
Screens 126 wil be the same 

As in the fusor of FIG, 11, each of the cathode aper- 
dores 103 of the fusor of FIG. 23 is coaxially aligned 
with the beam axis of the respeciive fon zum 22 and 222 
However, in each of the apertures 103 of the fusor of 
FIG. 23 is provided s bissing electrode assembly shown in 
enlarged detail in FIO, 25. This assembly includes а tub 
lar sleeve 133 of ceramic having an enlarged annular ри 
jection 134 hereon. The sleeve 133 intimately fes ito 
the eathode opening 103 with the projection 134 seating 
again the outer cathode surface, A tubular metal inse 
or electrode 135 is snugly received by the sleeve 133 as 
Shown and js provided sith an end portion 136 which 
engages the Bottom end of the sleeve 133 as shown. The 
Upper end of the insert 135 is farei outwardly into a 
smoothly radiused flange 137 which overlaps the upper 
{nd of the sleeve 135. A suitable wire ike conductor 138 
В wrapped around the inert 135 between the tange 137 
and the upper end of the sleeve 133. This wire 138 is 
Of such diameter эв to have а wedging ft between the 
ange 137 and the sleeve 133 thereby locking the elec. 
rode 135 to the sleeve 133. The assembly described this 
far is finally secured to tho cathode shell 21 by means 
of a clamping ring 139 fed over the projection 134 and 
welded to the shel 21. 

Either as a pari of the wire 138 or otherwise secured 
thereto i а connecting lead 140 for applying a biasing 
potential to the elctrode 135. As will now be apparent 
{hig electrode 135 is insulated from the cathode 21, 

Ай of tho ionaperture assemblies as shown in FIG. 
25 are interconnected by ens 140, All of these leads 140 
fare interconnected with the leads 132 of the biasing sereen 
assemblies 121 so that the electrodos 138 wil have the 
same biasing potential applied thereto as the various 
Sereen 126. 

Pissing potential is connected to the biasing electrodes 
135 (FIGS. 24 and 25) by means of the assembly shown, 
in FIG. 26. This assembly includes an evacuated tubular 
"housing, indicated generally by the numeral 141, com 
posed of tubular housing £42 of metal hermetically sealed 
Ai the inner end to anode 20 ad at the outer end 
то a glass joslator 143 also of tubular configuration. 
Сонау within the tubular housing 141 is a center con 
ductor assembly composed of a metal tube 144 which is 
hermetically sated af йв outer end with а metalic plug 
145, A tubular conductor 146 is also sealed at one end 
1o the plug 145 and receives on the other end a sleeve- 
like terminal 147 hermetically sealed at 148 to the con- 
dicor 146 and at the end 149 to the outer end of the 
insulator 143. The space between the outer wall 142, 143 
and the conductor assembly 144, 145, 146 is vacuum- 
Tight and in communication with the fusor interior. А 
metal cap 150 conductively carrying a seevelike con- 
tactor 181 telescopes over and conductively engages the 
terminal 147, The сар 150 fe molded imo а protective 
rubber cover 152 which caries a conductive pin 153 
connected at one end to the cap 150 and projects out- 
‘randy to a point at which a connection may be mado 
to ap exermal biasing circuit This biasing circuit is 
dicated аз Being in the form of a battery 184 having is 
positive terminal connected to the cathode shell 21 and. 
the negative terminal to the pin 153. 

^A loop of spring wire indicated by the numeral 155 
conductvely engages the peripheral portions of one of 
the screens 126 and is formed by convoluting one end 
ошоп of a wire 156 which extends through the conduc- 
live tube 144, This wire 156 i of such length that the 
upper ead thereof engages the conductive plug MS and 
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makes conductive contact therewith, The wire 186 is 
‘maintained in position within the tbe 146 by means ol 
а small metal ring 157 Аней into the end of the tube 144. 
Jt will now be seen that by providing one of these assem- 
blies 141 on tbe fasor of FIG. 23, basing potential may 
be applied to all of the screens’ 126 and ion-aertute 
electrodes 138, 

Referring to the ion guns 22 and 224 of the fusor of 
FIG. 23, it should be noted that annular magnets 158 
are provided thereon which encircle the sleeve elements 
79, These magnets 158 have one pole adjacent 10 the 
anode 20 and the other pole outwardly therefrom. They 
are positioned with respect 10 the anode 83 (FIG. 13) 
‘uch as to lengthen the travel of the electrons emitted by 
the cathode 97 axially of the gon thereby increasing the 
probability of ionization by each electron, This provides 
эп increase in ion generation over the electrostatic ar- 
rangement shown in FIG. 13. In all other respects, the 
fon guns 22 and 22a of FIG. 23 are like hat shown and 
described in connection with FIG. 13, 

"Tho operation of а fusor of FIG. 23 is the same as 
that of the fusor of FIG. 11 in almost all respects, The 
same techniques and operating voltages are applied, and 
all of the voltages are made variable s0 as 19 provide 
convenient control of fesor operation. As in the ease of 
the fisor of FIG. 11, the bias on the screens 126 and 
the electrodes 138 and supplied by the battery 154, for 
‘example, is adjusted to а value at which the external 
‘inode creuit current is reduced (o a desired minimum, 
‘The screens 126 over the openings 37 in the cathode shell 
21 provide the desired equipotential surface which is 
‘more negative than the potential on the cathode shell 21 
э well as the inner screens 123, ТЫЗ inhibits tho escape 
Of electrons from the inside of the shell 21 thereby reduc 
ing loses due to the interception of such elections by 
the anode 20, Alo, the screens 126 prevent the postive 
fela from the anode 20 from entering the apertures 37 
and disturbing the spherical configuration of the poitor 
therein, as explained previously. 

"The electrodes 132 form the same biasing fonction, 
these being more negative than the cathode shell 21, here 
by setting up equipotentia! surfaces which inhibit the out- 
ward flow of electrons from the interior of the cathode 
shell 21. 


Alternative ion gun 


Jo FIGS, 27 through 29 is illustrated an alternative ion 
gun 22H which may be substituted forthe guns 22 and 
Фа of the preceding embodiments. Comparing this gun 
220 with tha ono of FIG. 13, like numerals wil indicate 
like parts. Падом of providing а сар such as 89 in FIG. 
13 Tor sealing off ihe end of th gun, a ring fange 394, 
Jike the flange 37, is used for mounting one end of a 
tubular anode extension, indicated by the numeral 149. 
‘The outer end of this extension 159 is hermetically sealed 
by means of а сар structure 160. Thus, it wil be noted 
that the body or envelope of the gun 226 which includes 
the parts 79 and 159 is considerably longer than the bodies 
‘of the guns 22 and 222. 

Carried by the wire conductor 93 of the terminal 90 
ds a tubular electrode 161 which corresponds to some ex- 
ient to а control grid in am ordinary vacuum tube. This 
sleeve 161 is secured tothe conductor 93 and additionally 
has a conductive connection 162 19 one of the filament 
Teads 94. Tho flamont 97 as wall as the clecirode 161 

re based negatively by means of a battery 163, the nega- 
ive termina being connected to the conductor 93 andthe 
positive terminal to the body of the gun 222. This body 
79, 159 constitutes a conductive extension of the anode 
20 such that й В operated atthe same potential as the 
‘anode 20, Surrounding the anode extension 18918 a series 
‘of bar magnets 164 arranged with the longitudinal! axis 
‘hereof parallel to the axis 165 of the gun 22). Supporting 
these bar magnets 166 are two axially spaced mounting 
rings 166 and 167, these rings being made of iron or some 
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equally suitable, highly magnetic material, A band 167a 
lamps these magnets anto rings 166 and 167 and retains 
{em ia нету. Thre are six such magncis wed in 
{he arrangement of FIO. 27 as shown more cari in 
FIG: 28; however, citer a greater or fewer number may 
be шей without departing fom the scope of this mens 

1з operating the guns 22b, the same conditions of fuor 
operation as expiaineð роочу are obered More 
fecil with respect to the gta 295, 9 ele Na 

‘alge i applied to the lament 9 forthe genera 
tion of ning electrons, Since the lent 97 Ès наи 
{sly contained within the length ofthe electrode 161, the 
lectos in order to travel 10 the anode 139 moat move 
Ally of the gun. By reason of the focusing intense 
Of the magnets 164, the electrons will be teed right. 
Хану as viewed Ш FIG, 27 in a spiral path un they 
е eventually collected by the right hand end portion ot 
ihe anode 189. Раоа gas admied 10 the gun 
Ма the fing 98 wil be Ionized by enese elton sich 
dons thereon coming under the збіта of te more 
тене slevrode 16] ar well эз the usor cathode 2 
‘he ions eventual are accelerated through te aperture 
S2 and form into beams which travel paths Intereecting 
he te center 26. 

‘Higher lon currens may be obtained from the ion 
guns 225 than those of FIG. 11 inasmuch an Ше Юй 
"lens emitted fom the flament 97 (FIG. 27) are 
А. 
ite anodes hence, they have greater probably оГ Pro. 
ucing ions before ing intercepted. 

"nthe following are sien dimensions and values for 
рле and iit гыдо tte embodiment of di 
invent as shown ia FIG. 23, hese being iven by wa 
of illustration only and not by way of lir ion 57 Мау 


Dimensions 


Interna diameter of anode shell 20 ~. 
‘Thickness of anode shell 20 — 
Anode 20 material 
Internal diameter of cathode sheli 21 
Thickness of shell 24 -— 
Cathode 21 material 
Size of openings 37 
Size ot openings Му — 
nner diameter ot rings 1%, 1S TAF 
Size of screens 123 and 126 
Spacing een 
‘Overall height of assembly 121 radially beyond 
cathode at T E 
Janer diameter of electrode TS 
Length of electrode 138 
Distance electrode 135 prok 
Tom cathode at - 
Size of opening 30 
Outer diameter of sieeve 73 
Taner diameter of aperture 83 
ternal axial length of gun 22,2 — 
Length of mode 34 
Minimum inner damier af anode 4 7 
Maximam imer diameter of anode 84 — 
Spacing of flament 97 trom the арсен end of 
‘node 88 
Space betes 
Thickness of aperte ring SL 
Distance between ring 81 and anode B4 


For a neutron count of 109, the following operating 
parameters for the fusor of FIG. 23 may be used as an 
Spproximation, Adjustments of voltages 

may be required for obtaining this precise count. 
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Fusion-reactive gas Deuterium and 


Tetum, equal 
potions. 

‘Neutral gas pressure in fusor 2 microns. 
Anode 20 circuit current 30 milliamperes, 
Anode 20 applied voltage 100 vols 
Voltage of supply 108 as applied to 

the anode 84 = 250 volts 
Voltage applied io the umen 9F 6 vols, 
Filament 97 current — 7 amperes 
Bias voltage on screen S00 volt 


А viewing port assembly 168 is attached to tbe anode 
20 as shown in FIG. 27 for the purpose of permitting 
observation, either directly or indirectly by means ot 
closed circuit television equipment, of tha reaction which 
occurs in the center, the outer end of the assembly 168 
being vacuum sealed by reason of à window 169. 

‘While mere have been described above the principles 
of this invention in connection with specie apparatus, i 
3s to be clearly understood that this description is made 
only by way of example and not as a limitation to the 


1. Та a device for producing nuclear reactions, anode 
means, cathode means inside said anode means, said 
cathode means defining a volume centrally located with 
respect io both said anode and cathode means, said vol- 
lume being free of tangible structure, said cathode means 
being opea to the flow of gaseous particles therethrough, 
а Tusionreactive gas within said volume, means supiy- 
ing à potential between sald cathode and anode means for 
establishing an сеа feld therebetween, means includ 
ing sald cathode amd anode means and’ said potential- 
supplying means for accelerating ons of sald gas to fü- 
Sloneacting energies along converging radial paths in 
Said volume, and means for inhibiting low of electrons 
from said volume to said anode means, said inbibiing 
means including means for Basing the open portions of 
cathode means more negatively then the cathode means 
iot 

2. The device of chim 1 wherein said volume is sub- 
stantially spherical in shape and said paths have а com- 
moa intersection in the central portion of said volume, 
and further including means maintaining said gas at sube 
atmospheric pressure. 

3. The device of claim 1, said cathode means being а 
generally spherically shaped metallic shell having a Plu 
Тайу of openings there 

4. The device of chim 3 wherein said anode means 

generally spherically shaped metalic shell concen 
Шу surrounding said cathode shell, said inhibiting 
means including a plurality of biasing electrodes, one 
electrode for each opening, said biasing electrodes having 
Portions peripherally coextensive with said openings re 
spectively, and means for applying biasing potential 10 
Said biasing electrodes for establishing said equipoteotia 
surfaces, 

5. The device of claim 4, including means connected 
to said anode shell for generating and injecting charge- 
particles into the space between said cathode and anode 
menns, the magnitude of said electric field being adequate 
to direct at Jeast a portion of said charge-partcis through 
at least а portion of said openings and into said volume. 

6. The device of claim 4, including a plurality of lon 
guis carried by said anode shell in radial alignment with 
espective ones of said openings, means Including said 
fon guns for directing ons through said openings end into 
said volume, whereby ions from sald guns may be pro 
jected toward the opposte side of said anode shell. 

7. The device of chim 6 wherein the first openings 
diametrically aligned with said jon guns, respectively, are 
free of structure and the remaining second openings are 
covered with biasing screens, respectively, means insulat- 
ing sald screens from the cathode shell next adjacent to 
said volume, the biasing electrodes for said first openings 


including annular elements coaxially fited into the re- 
specie cathode shell openings, sald annular elements 

Boing insulated Irom sald cathode shel 

th dere of dim T veri ead of ed seeond 
5. openings is covered with two screens, the fist of said 

Шела being conduedely mounted on sald cathode shell, 
Sac second opening further having an annular insulating 
device coexialiy surrounding the same and operatively 
mounted on the outer side of said cathode shel, each 
Insulting device having a second of sald sereens mounted 
{hereon speed from the frst sem and connections 19 
Seid second screens for biasing the Same negatively With 
Fespect to said cathode shell 

9. The device of claim 6, wherein the means for main- 
taining sid gas М subatmocphori pressure indudes a 
supply of neutral fusbn-eacive gas connected to said 
тоб guns and also means for controling the presure 
fol sald. as as айпйшей to said iom guns in the range oF 
{fom 107 о 10 * millimeters of mercury, said Jon guns 
and said anode shell being hermetically sealed and im 
communication with each other, said controlling means 
"acting а vacuum pomp for exhausting ges from а 
the space of said anode shell 

10- The device of chim 2, said anode means incudl- 
5 in a generally spherical anode shell said cathode means 

including two generally spherical. concenti cathode 
shells spaced apart а predetermined distance, said two 
Cathode shells having a plurality of openings therein 
‘which are in radial registry, said cathode shells being 
Толго with respect to said anode shell, means for. 
biasing the outer one of sald cathode shells more nega- 
{ve than the imer one. 

II The device of chim 10, including means con- 
nected sald anode shell for generating and injecting 
large paces into the space between said Cathode and 
"node shes, the magnitude of sald electric feld being 
Segue o direct at least a portion of mid charge 
particles through at least a portion of said openings and 
Into said volume. 

12. The device of claim 11, including a plurality of jon 

ied by sid anode shell in radial alignment with 
ive ones of said openings, means including said ion 
uns for directing Jons through said openings and into 
Seid volume, whereby fons from said guns may be pro- 
[ested toward he opposite side of sald anode shel 

13. The device of claim 12, wherein the fist openings 
diametrically are ice ol stature andthe remaining 
Second openings of the outer cathode shell are covered 
wilh biasing sereens, respectively, said screens Bein 
зо tonductively secured to sald outer cathode shell si 

means for maintaining sald gas at subatmospleric pres 
Sure includes a supply of neutral fusio reactive gas con- 
‘ected to suid iom runs and also means for controlling 
the pressure o aid gas admited to sid sns în tbe range 
‘of from 10-3 to 107% millimeters of mercury, sid fon 
uns and said anode shell being hermetically sealed and 
in communication with each other, sald controlling means. 
including а vacuum pump for exhausting gas from within 
e space of said anode shell 

14^ The device of claim 13 including means connected 
to sid anode means for coupling electrical power ther 
from. 

15 In à device for producing nuclear reactions com- 
prising anode means, cathode means inside said anode 
5 means, said cathode means defining a volume free of tan- 

Bible tiructure, а fusion-reactive gas within said volume, 
Said cathode means having openings for ihe traversal 
therethrough of charee-pardcles, means including said 
Anode and cathode means and fons of said gas forming 
a space charge în the central portion of said volume, said 
Space charge inching electrons and ions af said gor 0 
distributed ав to produce a substantially spherical elec 
feid which confines target fons in а pointe region in 
Said сети portion and oseiiates projectile fons through 
Seid region at nuclear reacting energies, whereby fusion 
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reactions result from collisions between said projectile 
ions and between said projectile ions and target ion, 
and means for biasing the openings in said cathode means 
negatively with respect to said cathode means for inibit- 
ing the Row of electrons from the volume inside said сы. 
‘de means to sid anode means. 

16. The device of claim 15 wherein said space charge 
is arrange in a configuration which provides а spherical 
virtual anode concentrically surrounding a spherical vit- 
Tual cathode, said cathode means including a generally 
spherical shell concentrically surrounding said virt 
node thereby providing an electric fld therebetween 
"Which exerts а force outwardly on a positively charged 
particle in a direction radially toward sad cathode meant, 
{the potential of said virtual anode being of a magnitude 
Which propels ions inwardly and oscillates them ae pro- 
jectles through said vital cathode at nuclearseacting 
energies, whereby collisions of ions in the region of said 
Virtual cathode produces nuclear reactions. 

17. The device of claim 15 wherein said gas is of a 
composition that reactant products of fusion include posi 
tively charged particles which are propelled outwardly 
against the field of said anode means with sufficient en- 
tayo transfer the charges thereof to said anode means 
"hereby generating electrical power, and circuit means 
connected to said anode means for coupling the generated 
electrical power therefrom to a utilization device, 


m 
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18. The device of claim 17 wherein sid anode means 
includes a generally spherical conductive anode shell, said 
cathode means includes a generally spherical conductive 
cathode shell concentrically positioned inside sid anode 
Shel said cathode shell having said openings therein, said 
positively charged particles passing through said openings 
in transit from said volume toward seid anode shell, and 
said circuit means including a load impedance connected 
То seres between sid anode and cathode means whereby 


19. The devico of claim 17 wherein said space charge- 
forming means includes a power supply connected o said 
anode and cathode means for applying an operating volt- 
ʻe thereto; the value af said operating voltage, the com- 
position of sid gas and the number of gaseous particles 
Within said volume belog so related that the fusioa reac- 
dions are self-sustaining and contribute more power to 
sald cireuit means than is consumed im initiating such 
ooctins. 
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TERRESTRIAL ATMOSPHERIC ELECTRICITY 


1- THE GLOBAL ATMOSPHERIC CIRCUIT 
- The Conductive Atmosphere and Boundaries 
- Generators 
- Coupling with outer space 
2- PHYSICAL PROCESSES 
- Charging/Discharging Mechanisms in Clouds and Thunderstorms 
- High Altitude Phenomena: Transient Luminous Events 
- Acceleration Processes: Transient Gamma Ray Flashes 
- EM emissions and Schumann resonances 


PLANETARY ATMOSPHERIC ELECTRICITY 
1- PLANETARY GLOBAL ELECTRICAL CIRCUITS 

- Terrestrial Planets: Venus, Mars 

- Giant Planets: Jupiter, Saturn and their moons 
2- OBSERVATIONS 


OUTLINE (2) 


INSTRUMENTATION 


1- MEASUREMENT CONDITIONS 
- Ground Based Observations 
- Observations from Space 
- Balloons 
2- MEASUREMENTS TECHNIQUES 
- Conductivity 
- Electric Fields and Waves 
3- SOME EXAMPLES 


THE EARTH’ S GLOBAL ATMOSPHERIC ELECTRIC CIRCUIT 


—> ELECTRIC CURRENTS 
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From M.J. Rycroft et al., JASTP, 2000 


ATMOSPHERIC CONDUCTIVITY 


Production Mechanisms 

- Soil radioactivity at low altitude 

- Cosmic rays 

- Solar sources: UV, X-rays, 

- auroral and polar regions: magnetospheric electrons, solar protons 


Charged Particles 
-Positive and Negative cluster ions 


Conductivity profile 

- 10-14 S/m at ground, scale height H,~ atmospheric scale height ~ 6-7 km 

- Isotropic till 70 km, anisotropic in the ionosphere 0// >> о Hall, cPedersen 
- day/night and latitude variations 


ATMOSPHERIC CONDUCTIVITY 
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Fig. 3. Total conductivity and corresponding relaxation tine under a varlety 
of conditions. 


From Hale, ASR, 1984 


GENERATORS, THUNDERSTORMS 


CHARGING MECHANISMS 
Convective air motion in thunderstorm clouds, temperature profile 


Collisional Charging between graupels and rain drops 


Electrical structure of Thunderstorm clouds 


Height in km. 


Fig. 1. Illustration of the tripole structure of thunderclouds based 
on in situ measurements by Simpson and Scrase |1937]. 


From Marshall & Rust, JGR, 1991 


GENERATORS, LIGHTNING 


Negative Cloud to Ground, CG- 


Positive Cloud to Ground, CG+ 


Intracloud IC 
Cloud to Cloud CC 


GENERATORS, LIGHTNING 


Geographic Average Distribution 


253858 


Flashes km? уг" 


LESTIE 


Figure 4. The annualized distribution of total lightning activity (in units of fl km? уг '). 


From Christian et al, JGR 2003 


GENERATORS, LIGHTNING SEASONAL VARIATIONS 
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GENERATORS, HIGH ALTITUDE DISCHARGES, TLE’ s 


PHYSICAL PROCESSES 
TLE’ s (Sprites, Blue Jets, Elves, Gigantic jets) are electrical discharges 
in the stratosphere and mesosphere above active thunderstorm clouds 


Sprites elves 90 km 
Large Electric Field between cloud and 


ionosphere following a +CG 


Break-down threshold reached at ~ 70 km red sprites " 

Elves - ^ 

Initiated from the EMP following a CG == А! N 40 

lonization and luminous halo produced in (le | blue jets 

the mesosphere at ~ 90 km 7 me jets 
20 


Blue Jets and Gigantic Jets 

Streamer initiated at cloud top (~ 15-18 

km) by localized intensification of the gues 
electric field 

Propagate up to ~40 km for BJ, ~ 70 km 

or GJ 


GENERATORS, HIGH ALTITUDE DISCHARGES, TLE’ s 


Gigantic jet 


Cloud-to ground lightning 


100 
Distance (km) 


GENERATORS, HIGH ALTITUDE DISCHARGES, TLE’ s 


ACCELERATION PROCESSES, TGF 


PHYSICAL PROCESSES 


Acceleration of Electrons up to ~ 100 MeV 


- Relativistic Runaway Electron Avalanche from 
cosmic ray generated electrons initially proposed. 
But ATMOSPHERE 
(i) cosmic ray showers not a sufficient electron 
source 
(ii) RREA cannot account for the intensity of TGF 
fluxes. 

-Two mechanisms recently proposed (Dwyer2007, 


ic Feedback mechanism from backward 
propagating positrons and scattered X,y rays 

- Runaway Electron production in large E-fields Thundercloud. 
reproduces the duration and intensity of TGF Е. 


From Dwyer, 2011 


ACCELERATION PROCESSES, TGF 


Simulation/Observations comparisons 


Electron fluxes: 
RHESSI data (black dots) 
Simulated fluxes (red curve) 


(Dwyer, JGR, 2008) 
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ELECTRO-MAGNETIC EMISSIONS 


Sferics 
- frequency spectrum peaked at ~ 10 kHz, extends up to a few MHz 


Whistlers 
- lonospheric propagation along Earth’ s magnetic field and ducts at ELF/VLF 


Transverse Resonance 

- Between the surface and the lower ionosphere, ~ 1.5 to 3 kHz 
Schumann Resonances 

-Resonant modes of the Earth-lonosphere wave guide w ~ [n(n* 1)]'2 (c/R) 
- frequencies 7.8, 14.3, 20.8, 27.3, 33.8, ... 


COUPLING WITH OUTER SPACE 


COUPLING WITH OUTER SPACE 


в 
о 7 UE 
Geomagnetic latitude 


From Rycroft, 2011 


PLANETARY ATMOSPHERIC ELECTRICITY 


CONDITIONS FOR A GLOBAL ELECTRICAL CIRCUIT ON OTHER PLANETS 


lon mobility іп | Upper Lower Clouds Electrification 
lower Conductive Conductive Mechanisms 
atmosphere | Boundary Boundary 
Venus yes lonosphere Yes yes Charge 
o, small separation 
Lightning 
Mars yes lonosphere o,? Faint, high Dust impact 
Water altitude 
reservoirs? 
Jupiter Probably not in | lonosphere ? yes Charge 
deep Deep layers? separation 
atmosphere lightning 
Saturn Probably not in | lonosphere ? yes Charge 
deep Deep layers? separation 
atmosphere Lightning 
Titan Yes, weak at | Ionosphere Buried ocean | yes ? Lightning not 
low altitude observed 


VENUS 


m hull m vl 
Er il T | | 


84m 


Ben 


a | ] 
2 ыы T м 


oj ] 
E 
E оочень tnl 
ыт 4 
014332 014333 + ا لبي س‎ 
Universal limo, 9 Juno 2006 014322. 01:43:27 014332 


Universal time. 9 June 2008 


Whistler mode ELF signals from the Venus Express magnetometer 
Indicating the existence of lightning 


Russel et al., ASR 2008 


MARS 


Conductivity 

- profile similar to Earth 

- о at surface ~ 10? с on Earth 
Electrification Mechanism 

- Dust Impact 

- Charge depends on size, material 
- Breakdown at ~ 10 kV/m 
Generators 

- Dust storms 

- Dust Devils 

Observations 

-SR of extremely high amplitude (?) 
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« Saturn Electronic Discharges » (SED) observed by RPWS on Cassini 
EM emissions from lightning 


SATURN and JUPITER 


Comparison between Saturn, Jupiter and Earth lightning 


Lightning sources : 

- Saturn: Giant convective storm systems 3000 km in diameter, equator or 35°S 
- Jupiter: numerous storms in ~ 5° latitude bands at ~ 50° N and S 

- Updrafting water clouds at levels of ~ 10 bar (Saturn), ~ 5 bar (Jupiter) 
Characteristics 

- Frequency spectrum: up to 20 MHz / a few kHz / a few MHz 

- Spectral power at MHz frequencies 100 W/Hz / ~10 / 0.01 

Physical process 

- Saturn: Elves more likely than Sprites 

- Jupiter: lightning a few ms long 


Desch et al., 2002; Fisher et al., 2008 


TITAN 


36 Hz peak in ELF AC electric field spectrum 
interpreted as the second harmonic of Schumann resonnance 
of the planet-ionosphere wave-guide due to a buried ocean at ~ 60-80 km depth 
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Simoes et al., Icarus, 2007 
Beghin et al, 2012 


INSTRUMENTATION AND OBSERVATIONS 


1- CONDUCTIVITY 
2- ELECTRIC FIELDS AND WAVES 
3- CURRENTS 


4- EXAMPLES OF OBSERVATIONS 
- Stratospheric balloon measurements 


- Huygens probe measurements in the atmosphere of Titan 


ATMOSPHERIC ELECTRICITY PARAMETERS AND THEIR MEASUREMENTS 


Е From M.J. Rycroft et al., JASTP, 2000 
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From R.G. Harrison, Surveys in Geophysics, 2004 


ATMOSPHERE ELECTRIC CONDUCTIVITY (1) 


Gerdien Condenser Relaxation method Mutual Impedance 
1 


TX 


/ 


frequency 


ATMOSPHERE ELECTRIC CONDUCTIVITY (2) 


Gerdien condenser 
- gives access to the ion mobility spectrum 
- relaxation method can be included 
- requires accurately controlled air flow 
- complexity (fan, electronics...) 


Relaxation method (with electrostatic probes) 
- simple, can be easily implemented on double probe 
- accurate technique for large enough o and stable electric field 
- analysis difficult with a variable background electric field 
- requires specific modeling in case of space charge 


Mutual impedance 
- accurate in atmospheres with both ions and electrons 
- able to provide soil measurements if landed on planetary surface 
- complexity (booms, electronics...) 


TERRESTRIAL CONDUCTIVITY PROFILES 
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From W. Gringel, Prometheus, 1977 


ELECTRIC FIELD MEASUREMENTS 


INDUCTIVE COUPLING RESISTIVE COUPLING 
THE « FIELD MACHINES » THE DOUBLE PROBE INSTRUMENT 


о Pag. 


ELECTRIC FIELD MEASUREMENTS 
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ELECTRIC FIELD MEASUREMENTS 


Transition frequency о, = 


Low Frequency limit „= (V, -E) t_= (V, -V,) if R, >> R, 
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DC-ELF : spherical sensors (with polarization current) 


HF : cylindrical long antenna 


ELECTRIC FIELD MEASUREMENTS 


INDUCTIVE COUPLING, THE « FIELD MACHINES » 


- high impedance, can operate in very low o (Earth’ s surface) 

- can measure large DC electric fields 

- Some directional capability, 2D measurement with 1 sensor 

- innovative designs in progress, miniaturized devices, vibrating system, ASIC 

- low sensitivity 

- electro-mechanical device (harsh environments, dust, EMI...), signal processing 
- low temporal resolution and low frequency capability (no waves) 


RESISTIVE COUPLING, THE DOUBLE PROBE INSTRUMENT 

- simple device and electronics 

- high sensitivity (in AC better than 1p V/mHz'?) 

- high temporal resolution (lightning), high frequency capability (MHz) 

- direct measurement, no signal processing 

- high amplitude DC and AC electric field measurements in dedicated modes 


- booms (deployment, mass,...) 
- limited to o = 10-13 S/m (on Earth above ~ 8 kilometers) 


ATMOSPHERIC CURRENT MEASUREMENTS 


ATMOSPHERIC 
POTENTIAL GRADIENT 
AND CURRENT 
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From A.J. Bennet and R.G. Harrison, Sub. Adv in Geosciences 


ELECTRIC FIELDS AND CONDUCTIVITY MEASUREMENTS. 
ON STRATOSPHERIC BALLOON FLIGHTS 


HVAIRS Gondola 
AMMA Campaign in Niger 
Electric Field Intrument 
* Vertical component of Electric Field 
- DC to 3 kHz 
- Large signal « DC channel » 
7 + 50 mV/m to + 200 V/m 
(up to € 10 kV/m in special mode 
- Small signal « AC channel » 
sensitivity ~ 30 uV/m. Hz'? 
* Conductivity measurements 
- relaxation method 


Optical sensors 
* photodiode lightning detectors 


On-Board Data Storage 


HVAIRS_AMMA, Meteorological Conditions (1) 
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HVAIRS_AMMA, Meteorological conditions (2) 


HVAIRS_AMMA, Conductivity Measurements 
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HVAIRS_AMMA, AC ELECTRIC FIELDS 
Background noise during ascent and Schumann resonnances 
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HVAIRS_AMMA, LIGHTNING and DC ELECTRIC FIELDS 
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DC Electric Fields variations induced by lightning 
Intra-Cloud Charge neutralization 
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HV-AIRS LIGHTNING and E-FIELD 
Precursors and Continuing Currents 
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HVAIRS_AMMA, DC Electric Fields 
ULF signatures of stratospheric charged clouds 
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HVAIRS_AMMA, DC Electric Fields 
ULF signatures of stratospheric Charged Clouds 
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HV-AIRS AMMA, LIGHTNING, EM Pulse and Transverse resonance 
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LIGHTNING DETECTION FROM ORBIT 
DEMETER Observations at 650 km altitude 


Date „маа: 2006/04/01 Orbit: 09296 1 (1) 
E1 


LIGHTNING DETECTION FROM ORBIT 
DEMETER Observations at 650 km altitude 


DEMETER Date „в: 2008/05/01 Orbit: 20470 0 (1) 


ICE VLF Spectrogram burst E12 
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THE HASI/PWA EXPERIMENT ON HUYGENS 


PWA aimed at contributing to answering the following questions: 
* What are the ion and electron conductivity profiles? 
* What is the role of aerosols in atmospheric chemistry? 
+ Is there lightning on Titan? 
* Do standing waves form in the surface-ionosphere cavity? 
* What are the dielectric properties of the surface? 
* Does a global electric circuit exist on Titan? 


PWA ELECTRODES 


Relaxation Probe RP 


[> Mutual Impedance Probe MIP 


altitude (km) 


PLANETARY CONDUCTIVITY PROFILES: TITAN 


HASI PWA experiment on HUYGENS 
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From M. Hamelin ot al., PSS, 2007. 
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HUYGENS: Relaxation Curve with plateaus 
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RELAXATION PROBE WAVEFORMS 
DETECTION OF AEROSOL LAYER IN TITAN ATMOSPHERE 
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RP measured positive ions and negative ions+electrons 


López-Moreno et al., 2008 
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POWER RECEIVER FOR EXTRACTING 
POWER FROM ELECTRIC FIELD ENERGY 
IN THE EARTH 


{0001} This application is a continuation of prior US. 
application Ser No. 15/397.281 filed Jan. 3, 2017, which is 
а continuation-inepart of prior U.S. application Ser. No. 
141509,772 filed Oct. 8, 2014, US. Pat. No. 9,564,268, 
which claims the benefit of U.S. Provisional Application No: 
610689494 Шей Оа. 11, 2013, the disclosures of all of 
which are incorporate by reference herein in their entirety. 


TECHNICAL FIELD 


10002] The present invention relates generally to renew 
able energy, and more particularly to methods and apparatus 
for extracting energy from subsurface electrical feks 
beneath the earth's surface. 


BACKGROUND 


10003] The cart and the ionosphere cavity may be viewed 
as a glabal electric circuit. Electrical currents are constantly 
Towing within the earth and it atmosphere. Within the 
arb, tbe majority of the earth's energy is camied by 
extremely low frequency (ELF) and ulirulow frequency 
(ULE) waves in the 0-200 Hz frequency range. The earth's 
rotating magnetic field and positive lightning are Wo energy 
Sources that sustain the FLEVULF waves within the earth and 
the atmosphere 

19004] A great deal of research has been devoted to 
studying the electric field present in the earth's ionosphere 
Cavity. Joseph M. Crawley, the "Pair Weather Atmosphere as 
з Power Source", Proceedings ESA Annval Meeting on 
FEleetrostatics 2011; О. Jeimenko, “Operation of Electric 
Motors from Atmospheric Electric Field." American Journal 
of Physics, Vol. 39, Pas. 776-779, 1971; M. L. Breuer 
“Usability of Tapping Atmospheric Chare as а Power 
Source" Renewable Energy, Vol. 28, Ps. 1121-1127, 2003. 
Numerous atomis have been made in the past to extract 
lectica energy from the earth's atmosphere For example, 
US. Pat, No. 140358 to Planson deseribes a system for 
converting atmospheric electrical energy into usable power, 
“These past atomis have been successful in producing only 
small amounts or power Irom the electrical field in the 
fan's ionosphere cavity. The modest success of these 
experiments compared to results from other renewable 
energy sources, soch as solar and wind, has tempered farther 
research and prevented widespread use of the electric field 
in the ionosphere cavity as an energy source. 


SUMMARY 


{0005} The present invention relates to à power receiver 
for extracting power rom elect fields beneath the earth's 
surface. la embodiments of the present disclosure, a reso- 
fant transformer connected 10 а ground terminal draws 
current from the earth's clectrie field through the primary 
‘winding ofthe vonsfommer Current low through the reso. 
"ant transformers induced by applying a high voltage 
impulse to the primary winding. The fow of current through 
the primary winding of the resonant transformer induces а 
current in the secondary winding. which may be converted 
and filtered to a usable fom, eg. 60 Hz AC or DC. 
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[ооб] In some embodiments of the power receiver, the 
resonant frequency of the resonant transformers is below 
жюн 

[0007] 1 some embodiments of the power receiver, the 
resonant transformer comprises а fero-esonant trans- 
former 

[0008] In some embodiments, the power receiver further 
comprises an elevates terminal 

[009] In some embodiments of the power receiver, the 
primary winding of the resonant transformer is connected 
between the ground terminal and elevated terminal. 

[0010] In some embodiments of the power receiver, the 
elevated terminal comprises an upper capacitive plate 
coupled to the earth's ionosphere суйу, 

[0011] In some embodiments of the power receiver, the 
impulse generator comprises the upper capacitive plat and 
а spark gap connected between the upper copocitive plate 
and the primary winding of the resonant transformer. The 
Spark gap comprises a pair of electrodes Separated by а gap 
and configured to generate a spark when a voltage difference 
between the electrodes reaches a predetermined level. 
[0012] In some embodiments of the power receiver, the 
impulse generator comprises а pulse generator for generat- 
ng low voltage pulses, а step-up transformer for converting 
the low voltage pulses provided by the pulse generator lo 
high voltage impulses, and а spark gap connected between 
the step-up transformer and the primary winding of the 
resonant transformer to generate а spark responsive t0 the 
high voltage impulses from the step-up transformer. 

[0013] In some embodiments of the power receiver, the 
impulse generator comprises à pulse generator for generat- 
ing low voltage pulses, apd a step-up transformer connected 
to the primary winding of the resonant transformer for 
‘converting the low voltage pulses provided by the pulse 
generator to high voltage impulses. 

10014) In some embodiments of the power receiver, the 
impulse generator comprises а solid sinte spark generator 
[0013] In some embodiments of the power receiver, the 
resonant transformer includes a capacitor connected in par- 
allel with the primary winding. 

10016] In some embodiments of the power receiver, the 
resonant transformer includes a capacitor connected in series 
with the primary winding between the impulse generator and 
the elevated terminal. 

[W017] In some embodiments, the power receiver com- 
prises multiple resonant transformers having primary wind. 
{ngs connected in parallel between the ground terminal and 
the elevated terminal. 

[0018] In some embodiments of the power receiver, the 
resonant transformers have different resonant frequencies 
10019) In some embodiments of the power receiver, the 
resonant frequencies of the resonant transformers are ай 
below 200 Hz. 

[0020] In some embodiments of the power receiver the 
resonant frequencies of the resonant transformers are 
matched to respective Schumann resonances. 

[0021] Another embodiment of the power receiver com- 
prises а resonant cireuit connected to a ground terminal 
disposed below the surface of the earth, an impulse genera- 
tor for generating and applying a high voltage electrical 
impulse to the resonant circuit to induce current flow from 
the ground terminal through the resonant circuit, and a 
power conversion circuit connected to the resonant cireuit lo 
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convert electrical current Sowing through the resonant cir- 
cuit о à desired form, The resonant circuit hos а resonant 
frequency below 200 Henz. 

0022] In some embodiments of the power receiver, the 
resonant circuit comprises а resonant traosformer having a 
primary winding, «secondary winding, and resonant capaci- 
for connected in series with the primary winding. 

19023] In some embodiments of the power receiver, the 
resonant circuit comprises multiple resonant transformers 
having primary windings connected in parallel to the ground 
terminal, 

19024] In some embodiments of the power receiver, the 
resonant transformers have different resonant frequencies. 

[0025] In some embodiments of he power receiver, the 
resonant frequencies of the resonant transformers are ай 
below 200 T 

19026] In some embodiments of he power receiver, the 
resonant frequencies of the resonant wansfonners are 
‘matched to respective Schumann resonances, 

[0027] Other embodiments of the disclosure compris a 
ground terminal for a power receiver. In one embodiment, 
the ground terminal comprises а ground shaft configured for 
insertion beneath te surface ofthe earth, a hollow cylinder 
surrounding the ground shaft and having a plurality of 
openings, and a plurality of ground wires connected at one 
end to the ground shaft. The ground wires are wound around 
the ground shaft and have free ends protruding through 
respective openings in the hollow shafi so that rotation of the 
ground shaft relative to the hollow cylinder causes the 
‘round wires to extend radially imo the earth. 

10028] Other embodiments of the disclosure comprise 
‘methods of extracting power from the carth. In ene embodi- 
ment, the method comprises applying high voltage impulse 
то resonant circuit coupled to а ground terminal disposed 
beneath the surface of the ert to initiate resonance in the 
resonant circuit and induce the lbw of current fom the 
‘round terminal to the resonant circuit, and converting the 
Current flowing from the ground terminal into the resonant 
icit into а useful fom. 

10029) In some embodiments of the method, the resonant 
circuit comprises a resonant transformer including a primary 
winding coupled to the ground terminal and а second 
winding coupled to a power converter, and applying a high 
Voltage impulse to resonant circuit comprises applying а 
igh хооро imps tothe primary winding of the resonant 
19030] In some embodiments of the method, applying a 
high voltage impulse to the primary winding of the resonant 
transformer comprises applying an impulse in the range lo 
10000 to 40.000 volis to primary winding of the trans- 

former. 


BRIEF DESCRIPTION OF THE DRAWINGS 


[0031] FIG, 1 illustrates a first exemplary embodiment of 
a power receiver, 

10032) FIG. 2 illustrates a second exemplary embodiment 
of a power receiver. 

[0033] FIG, 3 illustrates a third exemplary embodiment of 
a power receiver. 

[0034] FIG. 4 illustrates a fourth exemplary embodiment 
of a power receiver. 

[0035] TIG. 5 illustrates a fifth exemplary embodiment of 
a power receiver, 
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10036] FIG. 6A is an exploded perspective view of an 
exemplary ground antenna ary for the power receiver. 
[0037] FIG. 6B is а perspective view of an assembled 
ground antenna array before being deployed. 

1028] FIG. GC is a perspective view of an assembled 
ground antenna array after being deployed. 

[0039] “FIG. 7A is а side view of an insertion tool for 
installing the ground antenna array- 

[0040] FIG. 7B is a top view of the insertion tool for 
installing the ground antenna тау. 

[0041] FIG. 7C is a bortom view of the insertion tool for 
installing the ground antenna array. 


DETAILED DESCRIPTION 


[042] Referring now to the drawings, à power receiver 
for extracting energy from the earths electric field are 
illustrated and indicated generally by the numeral 10. Var 
ош embodiments of the power receiver 10 are described and 
Similar reference numbers are used throughout the descrip- 
tion to indicate similar components. 

[043] The power receiver 10 converts energy in the 
FELPULF waves to useful form, eg. 60 Н; AC or DC. The 
power receiver 10 is essentially а resonance circu that 
esos м the natural resonance frequencies in the earth's 
“сае field. These resonance frequencies, known as Sehu- 
mann resonance frequencies, occur at 7.83 Hz, 143 Hz, 208 
112,273 He, and 338 Hz, A high voltage impulse initiates 
resonance within the power receiver 10. In the resonant 
mode, the impedance ofthe power receiver 10 is reduced to 
fear zero thus inducing ground currents to flow into the 
power receiver 10 where the ground currents are converted 
то useful form 

I004i] FIG. 1 illustrates а first embodiment of the power 
receiver 10, The power receiver 10 comprises a resonant 
transformer 30 connected between an elevated terminal 15 
and ground terminal 28. In this embodiment, the elevated 
terminal 15 is capacitively coupled to electric fields within 
the earth's ionosphere cavity and functions as an upper 
capacitive plate, A lower capacitive plate 20 is connected о 
the ground terminal 25 beneath the surface of the earth: 
[04s] The resonant transformer 30 comprises a primary 
‘winding 38, secondary winding 40, ferromagnetic core 48, 
and capacitor 50. One end of the primary winding 35 is 
connected to the lower capacitive plate 20 and ground 
terminal 28. The opposite end of the primary winding 35 is 
connected via a spark gap 90 to the elevated terminal 15. The 
capacitor, 50 is connected in parallel with the primary 
‘winding 35 of the resonant transformer 30 to form an LC 
‘wut SS with a resonance frequency runge of between 
about 0.1 and 200 Hz. In а preferred embodiment, the 
resonant transformer has a Q of about 10 or greater and 
resonance frequency in the range of about 0.1 -200 Hertz. 
Tor example, the resonant transformer 3 may have а 
resonance frequency of about 783 Hz, he fundamental 
Schumann resonance frequency. The secondary winding 40 
of the resonant transformer 30 is connected to à power 
convener M0 as will be herinaler described in greater 
detail. The power converter 110 converts the energy 
fextrcted йош the earth's electric field by the power 
receiver M into a usable form for driving а lod 140. 
[0046] The elevated terminalupper capacitive plate 15 
comprises an insulated, dish-shaped plate with a large radius 
of curvature. The capacitance and resistance of the elevated 
terminal is chosen for receiving broadband electric field 
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frequencies in the 0-200 Hz range. The upper capacitive 
plate 15 is sized to maximize to the extent proctical coupling 
‘with the electi field in the earth's ionosphere cavity 
[0047] The lower capacitive plate 20 is also а dish-shaped 
plate with a large radius of curvature, One function of the 
Tower capacitive plate 20 is to collect charge from the cat's 
around currents and provide an. 
current as hereinafter described The capacitance: 
ance of the lower capacitive plate 20 is selected o promote 
the Bow of current from the ground with minimal losses. 
0048} The spark gap 90 connected between the elevated 
terminal 18 ad resonant transformer 30 comprises a pair of 
electrodes 98, 100 separated by an evoeuste air gap 105 
Electrode 95 is connected o the upper capacitive plste 15 
Electrode 100 is connected to the resonant transformer 30. 
The spark gap 105 prevents electrical discharge from the 
upper capacitive plate 15 to the earth's ionosphere cavity. 
The spark gap 90 in combination with the elevated terminal 
15 function as an impulse generator that applies a high 
voltage impulse of about 10.000-40.000 vols to the primary 
winding 35 to initiate resonance in the transformer 30. 

1а operation. the capacitive coupling of the upper 

es a high voltage operating current 

inthe upper capacitive plate 15. The upper capacitive plate 
is connected о а first electrode 95 1o the spark gap 90. When 
the voltage difference between the electrodes 98 and 100 
reaches а threshold, а spark forms across the electrodes 
98.100 and a high voltage impulse is applied o the primary 
‘winding 35 of ile resonant transformer 30. This high voltage 
impulse initiates resonance within the transformer 30. 
19050] 1а resonant mode, the impedance of the resonance 
transformer is reduced to nearly zero allowing current to 
Пом from the capacitive plate 20 and ground terminal 28 
through the primary winding 35 of the transformer 30, which 
їп tarn induces current in the secondary winding 40. Power 
converter 110 converts the current owing though the 
secondary winding 40 into à usable form for driving а load 
140. The transformer 30 will continue о resonate fora short 
period of time. By providing high voltage impulses to the 
primary winding 38 of the resonant transformer 30 at 
periodic interval, it is posible to maintain a continuous 
fos of current iom the earth into the resonant transformer 
30, thus producing а continuous supply of power. 
1981] TIG. 2 discloses a second embodiment of the 
primary receiver 10. This embodiment includes a resonant 
Transformer 30 connected between an elevated terminal 18 
and ground terminal 26. The resonant transformer 30 com- 
prises a primary winding 35, secondary winding 40, ferro- 
magnetic соге 45 and a high voltae capacitor 80. One end 
of the primary winding 38 js connected (0 the ground 
terminal 26. The opposite end of the primary winding 38 is 
connected to the elevated terminal 18. The capacitor 50 has 
a capacitance of about 001 micro-farads. In contrast 1o the 
previous embodiment, capacitor $0 is connected in series 
‘with the primary winding 35 and elevated terminal 15 and 
Forms a LC circuit 58 with а Q of about 10 or greater and a 
resonance frequency in the range of about 0.1 10 200 Hz. In. 
a prefered embodiment, the resonance frequency of the 
transformer 30 % 783 Hz, the fundamental Schumann 
resonance frequency. An impulse generator 60 is connected 
between the primary winding 35 of the resonant transformer 
30 and the series capacitor 80 and applies a high voltage 
impulse t the primary winding 35 of the resonant trans- 
former 30, А battery 130 or other external power source 
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supplies power to the impulse generator 60. As previously 
described. the high voltage impulse applied by the impulse 
generator 60 initiates resonance within the resonant trans. 
former 30 inducing current flow fom the ground terminal 26 
into the primary winding 35 of the resonant transformer 30. 
“The low of current from the ground terminal 28 through the 
primary winding 35 induces current in the secondary wind- 
ing 40. Power convener 110 converts the electrical energy in 
the current owing through the primary winding 40 into a 
usable form. 

[0052] In contrast to the first embodiment, it is not 
required to capacitively couple the elevated terminal 18 in 
the second embodiment 1o the cars ionosphere cavit 
Rather, the elevated terminal 15 in this embodiment pro- 
vides lightning protection and dissipates some of the energy 
Towing into the power receiver 10 to the earth's ionosphere 
cavity, Also, in contrast to the first embodiment, he capaci- 
tor S0 is connected in series between the primary winding 38 
of the transformer 30 and the elevated termina] 15. Those 
Skilled in the art will appreciate that the capacitor 80 could 
also be connected in parallel rather than series with the 
primary winding 38 as shown in FIG. 1. Another difference 
OS that the impulse generator 60 has an extemal power 
source. The amount of energy generated by the power 
Receiver 10, however, is far greater than the energy needed 
то generate high vollage impulses. The first embodiment 
docs not require an external power source to generate high 
vollage impulses 

[0053] FIG. 3 illustrates а third embodiment of the power 
receiver 10, This embodiment is essentially the same в the 
embodiment shown in FIG. 2. The main dillerece js that а 
center lap ofthe primary winding 38 in the resonant trans 
former 30 is connected 10 an electrical ground 85. should 
be appreciated that the electrical ground 88 may be different 
than the earth ground, When the center tap of the resonant 
transformer 30 is grounded at a distance away from the 
ground terminal 25 (e.g. 50 fî 10 100 П) the power receiver 
10 becomes a transmitter via the ground loop formed. 
[0054] FIG. 4 illustrates the power receiver 10 of FIG. 2 
їп greater detail The power receiver includes a resonant 
transformer 30 connected between a ground terminal 28 and 
an elevate terminal 18. The ground terminal 25 may 
comprise a inchefoot copper ground rod, such as the 
ERICO 615880UPC. The elevated terminal 18 may com. 
prise a 90% copper mesh formed into a hemisphere with a 
adius of about 9 inches. The elevated terminal 15 may be 
levat at a height of approximately 6 feet above the 
КО? 

10055] The resonant transformer 30 includes a primary 
‘winding 38, secondary winding 40, ferromagnetic core 48 
and series capacitor 80 configured as previously described 
"The resonant transformer 30 may have а Q af about 10 and 
a resonance frequency in the range of about 0.1 to 200 Hz. 
The resonant transformer 30 may be made using an Alanson 
transformer (part 81830801200) connected in series with a 
(0.01 miero-farad capacitor, such as the Condensor Products 
high voltage capacitor (part #TC 105-17-125). The resonant 
transformer 30 is used in a step-down configuration. The 
center tap of the resonant transformer 30 may optionally be 
connected о a ground. 

10056] An impulse generator 60 is connected between the 
primary winding 38 of the resonant transformer 30 and the 
Series capacitor 50 and applies a high voltage impulse in the 
Tange of about 10,000 to 40,000 volts to the primary winding 
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ofthe transformer 30. A battery 130 or other extemal power 
Source supplies power to the impulse generator 60. Tho 
power converter ПО connects to the secondary winding 40 
f be resonant transformer 30 for converting current in the 
Secondary winding of the transformer to a useful form. 
19057] The impulse generator 60 comprises a pulse gen- 
erator 65 for generating low voltage pulses, a step-up 
transformer 80 for converting the Jow voltage pulsos from 
the pulse generator 65 to high voltage pulses, and a sparke 
тар 90 for generating sparks responsive o the high voltage 
pulses from the step-up transformer 80. 
The pulse generator 65 comprises а square wave 
ch as а Sinometer VC2002 function signal 
generator, and solid state relay 75. The square wave gen- 
erator 70 generes a digital pulse stream. In one embod 
ment, the digital pulse steam generates a square waveform 
‘frequency’ of about 7.83 Eiz. The Frequency of the 
digital pulse steam is selected 10 match the resonance 
Frequency of the transformer 30, though such is not neces- 
sarily required. The pulse stam output from the square 
wave generator 70s applied to the solid state relay 78. The 
Solid state relay 78 is connected Between а battery or other 
power source and a fst winding of the step-up transformer 
B0. The пау may comprise а 12 V. 10 AN sealed lead 
acid battery, such as the ELB 1270A by Lithonia Lighting. 
‘The solid state relay 78 functions as a switch that is activated 
responsive о the waveform from the square wave generator 
“Toto provide а continuous stream of low voltage pulses 
fiom the banery to he first winding of the step-up trans- 
former 80. А 1 ohm resistor is connected between the solid 
state relay 75 and step-up transformer 80, 
10059] The step-up transformer 80 may comprise a 
Transco 15 kV, 30 mA neon sigh transformer {part # 
513612). The step-up transformer 80 converts the low 
voltage pulses from the pulse generator 65 to high voltage 
pulses that are applied to the spark gap 90. The step-up 
Transformer has a 0.5 micro-arad capacitor connected in 
parallel with the primary winding ofthe step-up transformer 
$0. The step-up transformer produces pulses at the output of 
about 30.000 to 40,000 volts. 
19080] The spark gap 90 comprises a pair of electrodes 95, 
100 separated by an air вар 105. A suitable spark pop 
electrode pair is the Information Unlimited SPARKOS 4. 
inehxl inch tungsten electrodes. As previously described, 
‘when the voltage potential between the electrodes 95, 100 
reaches а threshold, а spark forms between fhe electrodes 
98, 100 and supplies a nearly instantaneous, high voltage 
impulse to the primary winding 38 of the resonant trans- 
former 30. This high voltage impulse initiates resonance in 
the resonant transformer 30 inducing current flow from the 
around terminal 25 through the primary winding 35 of the 
resonant transformer 30. 
[0061] The power converter 110 comprises a bridge rec- 
tiller 115, fiker capacitor 120, charge controller 128, and 
inverter 138. А suitable rectifier is the Miero Commercial 
Components 10 amp, 1000 volt bridge rectifier (Part ОВЛ, 
1010). The bridge rectifier 115 converts the AC current 
owing through the secondary winding 40 of the resonant 
transformer to a DC current. A filter capacitor 120 removes 
ented frequencies from ihe DC curent. A suitable 
capacitor 120 is Cornell Dubilier 1000 uF 450 VDC capaci 
"or (part #3R3LX102M4S0N082). The filter capacitor 120 
has а capacitance of about 1000 micro-tarads. The DC 
current is input o the charge controller 128. The charge 
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controller 125 may, for example, comprise a maximum 
power point tracking (MPPT) charge controller, such as а 
Tracer 4215 BN MPPT Solar Charge Controller, whieh is 
commonly used in solar power generating systems. The 
‘charge controller 125 applies a small mount of energy to a 
battery 30 to charge the banery 130. As previously noted, the 
batery 130 serves as a power souree for the impulse 
generator 60. The remaining curent is supplied fo am 
inverter 135, which convens the DC current to an AC 
current with a desired voltage and frequency, ep. 120 
olt Нә AC. A suitable inverter 135 is the 1500 W Pure 
Sine power inverter (AIMS) (part # PWRI1S00125). The 
power converter ПО as shown in FIG. 4 may be utilized in 
{he embodiment shown in FIGS, 1, 2 and 3. 

10062] FIG. 5 illustrates a power receiver 10 according to 
‘another embodiment, The power receiver 10 comprises а 
plurality of resonant transformers 30 connected between а 
‘round terminal 25 and elevated terminal 18. Each of the 
sonant transformers 30 comprises a primary winding 35, 
secondary winding 40, ferromagnetic core 48 and series 
Capacitor 80, The primary windings 38 of the resonant 
transformers 30 are connected in parallel. The secondary 
windings 40 are connected in series with the power con. 
yener 110. An impulse generator 60 applies a high voltage 
impulse to the primary windings 35 of the resonant trans- 
formers 30. A battery 130 or other external power source 
supplies power to the impulse generator 60. The power 
Converter 110 converts the current in the power converter 
Circuit to a usable form for driving a lad 140. 

10063] 1а one embodiment, each of the resonant trans- 
formers 30 shown in FIG. 8 is configured o have a different 
resonant frequency. In one embodiment, the resonant trans- 
‘formers 30 are configured o resonate at frequencies of 7.83 
Hz, 148 Hz, 203 Hz and 268 Hz respectively. Additional 
resonant transformers 30 could Бе aed to operate at other 
Resonance frequencies. 

10064] FIGS. 6A-6C illustrate a high quality ground 
amenna array 200 which may be used as à ground terminal 
25. The around antenna атау 200 comprises à generally 
cylindrical ground shaft 208 disposed with a hollow cylinder 
220 and a plurality of reinforced, heavy gauge ground wires 
210 attached at one end to the ground shaft 208. The ground 
Shaft 208 and ground wires 210 should be highly conductive 
and have low resistance о supply current from the ground 
to the power receiver 10. In one embodiment, the ground 
wires 210 may be copper or other hiphly-conductive metal. 
The end of the ground shaft may be pointed to facilitate 
insertion ino the earth, A connection port on the ground 
shaft 220 is provided to electrically connect the ground 
Antenna array 220 to the resonant transformer 30. 

10065] The hollow cylinder 220 has external threads 25 10 
acie insertion into the ground. A rotator nut 235 is 
fixedly secured to the top cd of the hollow shaft 220. A 
square shaft 215 protrudes from the top end of the ground 
shaft 205 ito the opening in the rotator nut 235. FIG. 6B. 
A tool 280, shown in FIG. 7, engages with the rotator nut 
235 and square shaft 215 during insertion of the ground 
antennas array 200 into the ground as will be hereinafier 
described. 

10066] The insertion tool 250 is shown in FIG. 7. The 
insertion too! 280 includes a tool body 255 having а fint 
Socket 260 on one side to fit the rotator nul 238 оп the hollow 
cylinder 220 and a second socket 268 on the otber side to fit 
the square shaft 215 on the ground shaft 205. Anns 270 


US 2019/0348842 АТ 


extend from the outer periphery of the tool body 285 for 
manually or mechanically tuning the insertion tool 250. 
10067] Before the antenna атау 200 is deployed, the 
ground wires 210 are wound around the ground һай 205 
ith the free ends protruding slightly from respective open- 
ings 280 in the hollow cylinder 220 to a distance not to 
«авы one hall (s)he depth of the external threads 225 on 
the hollow cylinder 220. FIG. 6B illustrates the ground 
antenna атау 200 before deployment. PIG. 6C illustrates the 
around antenna атау in a deployed configuration, 
10068) Installation of the ground antenna array 200 is 
performed in to stages. Inthe fist зшде, а hole slightly 
Smaller in diameter than the threads 238 of the hollow 
cylinder 220 is drilled into the Earth to a depth matching the 
length of the hollow cylinder 220 or slightly longer. The hole 
je led with water and the water is allowed о soak іно the 
Soil. Afr the ground is softened, the hollow cylinder 220 is 
Totated using the insertion tool 280 io insert the ground 
antenna array 200 into the ground. The first socket 260 of the 
insertion too! 250 is engaged with the rotator nut 280 and the 
insertion oo! 280 is timed by hand or a mechanized rotating 
Shaft fitted and attached to the tool arms 270 to thread the 
ground assembly into the hole. During the initial insertion of 
the ground antenna array 200, the ground shalt 205 is fixed 
то the hollow sha 220 and roiates with the hollow shalt 
‘The hollow cylinder 220 is rotated until it reaches the full 
дем of the hole. 
10069) Once the ground antenna array 200 has been fully 
inserted into the carth. the insertion tool 280 is flipped over 
and the second socket 265 of the insertion 1001 280 is 
engaged with the square shaf 215. The insertion tol 250 is 
turned by hand or a mechanized rotating shalt fied and 
attached lo the tool arms 270 to rotate the ground shaft 205. 
During the second phase, the ground sha 208 rotates freely 
inside the hollow cylinder 220: Rotation of the pround shaft 
205 causes the reinforced ground wires 210 to extend 
‘dally into the сапа. The ground shaft 220 is rotted until 
the ground wires are fully extended. The ends of the ground 
wires may be sharpened to aid in the extension othe ground 
wires during the second phase 
[0070] Айег the ground antenna array 200 is deployed, a 
connection cable 280 is attached а а connection port 240 on 
the ground shaft 220 to electrically connect the ground 
antenna army 220 to the resonant transformer 30 in the 
power receiver 10. 
"What is claimed is: 
1.A power receiver for extracting electrical energy fiom 
the earth's electric field, said power receiver comprising: 
a resonant transformer connected lo à gound terminal 
disposed below the surface of the earth; 
an impulse generator for generating and applying a high 
voltage electrical impulse to a primary winding of the 
‘resonant transformer to induce current How Irom the 
‘ground terminal through the primary winding of the 
Transformer, and 
a power converter connected to a secondary winding of 
the resonant transformer to convert an alternating cur. 
rent owing through the secondary winding to a direct 
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2. The power receiver of chim 1 wherein а resonant 
frequency of the resonant transformers s below 200 Hz. 

3. The power receiver of claim 1 wherein the resonant 
transformer comprises a ferro-resonant transformer. 

4. The power receiver of claim 1 wherein the impulse 
generator comprises: 

a pulse generator for generating kow voltage pulses: 

a step-up transformer for converting the low voltage 
pulses provided by the pulse generator to high voltage 
impulses: 

‘a spark gap connected between the step-up transformer 
Sind the primary winding of the resonant transformer 1o 
generate a spark responsive 1o the high volage 
impulses from the step-up transformer. 

5. The power receiver of claim 1 wherein the impulse 
generator comprises a solid state spark generator. 

6. The power receiver of chim 1 wherein said resonant 
transformer includes а capacitor connected in parallel with 
the primary winding. 

7. The power receiver of chim 1 wherein said resonant 
transformer includes a capacitor connected in series with the 
primary winding. 

8. A method of extracting electrical energy from the 
earth's данс field, tho method comprising: 

applying a high voltage electrical impulse to a primary 
"winding of a resonant transformer connected fà a 
Pound terminal disposed below the surface of the earth 
fo indice current flow from the ground terminal 
through the primary winding of the transformer; and 

‘converting an alternating current flowing through a sec- 
‘ondary winding of the resonant transformer oa direct 
uem. 

9. The method of chim В wherein à resonant frequency of 
the resonant transformers is below 200 НУ. 

10, The method of chim 8 wherein the resonant trans 
former comprises а fero-resonant transformer. 

11. The method of chim В wherein the impulse generator. 
comprises: 

a pulse generator for generating kow voltage pulses; 

з step-up transformer for converting the low voltage 
pulses provided by the pulse generator to high voltage 
impulses: 

a spark gap connected between the step-up transformer 
fd the primary winding of the resonant transformer lo 
generate à spark responsive to the high voltage 
impulses from the step-up transformer. 

12. The method of claim 8 wherein the impulse generator 
comprises solid ste spark generator. 

13. The method of claim В wherein said resonant trans- 
former includes a capacitor connected in parallel with the 
primary winding. 

14, The method of claim 8 wherein said resonant trans 
former includes a capacitor connected in series with the 
primary winding. 
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A resonant transformer connected betwen a ground terminal 
‘and elevated terminal draws current fom the earth's electric 
field through а primary winding of the transformer An 
impulse generator applies high voltage impulse 10 the раі 
mary winding of the resonant transformer to cause current 1o 
dos from the ground terminal trough the primary winding. 
The low of current through the primary winding of the reso- 
nant transformer induces a current in the secondary winding, 
‘which may be converted and filtered oa usable form. e.g. 80 
HzAC or DC 
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POWER RECEIVER FOR EXTRACTING 
POWER FROM ELECTRIC FIELD ENERG 
IN THE EARTH 


{0001} This application claims the benefit of US. Provi- 
sional Application No, 61/889,894 filed 11 Oct. 2013, the 
disclosure of which is incorporated herein by reference in its 
p 


TECHNICAL FIELD 


0002] The present invention relates generally to renewable 
energy, and more particularly о methods and apparatus for 
extracting energy from subsurface electrical fields beneath 
the earth's surface, 


BACKGROUND 


10003) he earth and the ionosphere cavity may be viewed 
as a global electric circi. Electrical currents are constantly 
Towing within the earth and its atmosphere. Within the earth, 
the majority of the earth's energy is carried by extremly low 
frequency (ELF) and uliralow frequency (ULF) waves in the 
(0.200 Fiz frequency range. The earth's rotating magnetic field 
and positive lightning are то energy sources that sustain the 
БЕЛЛ. waves within the earth and the atmosphere. 

10004) А great deal of research has been devoted to study- 

ing the electric field present in the arl s ionosphere cavity. 

Josepa М. Crawley, the “Fair Weather Atmosphere asa Power 
Source”, Proceedings ESA Annual Meeting on Electrostaties 
2011; О. Jefimenko, “Operation of Electi Motors from 
“Atmospheric Electric Field" American Joumal of Physics, 
Vol. 39, Pgs. 776-779, 1971; M. L. Breuer, “Usability of 
Tapping Atmospheric Change asa Power Source.” Renewable 
Energy Vol. 28, Pas. 1121-1127, 2008. Numerous attempts 
have beep made in the past to extract electrical energy Trom 
the earths atmosphere. For example, U.S. Pat. No. 1,540,098 
то Plauson describes a system for converting atmospheric 
electrical energy imo usable power. These past attempts have 
been successful in producing only small amounts of power 
from tbe eletial field in the earth's onospliere cavity. The 
modest success of these experiments compared to results 
from other renewable energy sources, such as solar and wind, 
has tempered farther research and prevented widespread use 
of the electric field in the ionosphere cavity as an energy 


SUMMARY 


10005) The present invention relates to a power receiver for 
extracting power Irom electric fields beneath the earths sur- 
face. In embodiments of the present disclosure, а resonant 
transformer connected to à ground terminal draws current 
from the earth's electric field through he primary winding of 
the transformer. Current бо through the resonant trans- 
former is indoced by applying a high voltage impulse to the 
primary winding. The ow of current through the primary 
Winding of the resonant transformer induces a curent in the 
Secondary winding, which may be converted and filerd to a 
‘sable form, eg. 60 Hz AC or DC. 

[0006] In some embodiments of the power receiver, the 
resonant frequency of the resonant transformers is below 200 
D 

[0007] In some embodiments of the power receiver, the 
resonant transformer comprises a ferro-resonant transformer, 
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10008) In some embodiments, the power receiver further 
comprises an elevated terminal, 

[0009] In some embodiments of the power receiver, the 
primary winding of he resonant transformer is connected 
between the ground terminal and elevated terminal, 

[0010]. In some embodiments of the power receiver, the 
elevated terminal comprises an upper capacitive plate 
Coupled 10 he earth's ionosphere cavity. 

[0011] In some embodiments of the power receiver, the 
impulse generator comprises the upper capacitive plate anda 
spark gap connected between the upper capacitive plate and 
the primary winding of the resonant transformer. The spark 
тар comprises а pair оГ electrodes separated hy a gap and 
Configured to generate a spark when a voltage difference 
between the electrodes reaches a predetermined level 

[0012] In some embodiments of the power receiver, the 
impulse generator comprises pulse generator for generating 
low voltage pulses, a step-up transformer for converting the 
oss voltage pulses provided by the pulse generator to high 
voltage impulses, and a spark gap connected between the 
step-up transformer and the primary winding of he resonant 
transformer to generate a spark responsive tothe high voltage 
impulses from the step-up transformer 

[0013] In some embodiments of the power receiver, the 
impulse generator comprises a pulse generator for generating 
low voltage pulses, and a step up transformer connected 10 
the primary winding of the resonant transformer for convert- 
ing the low voltage pulses provided by the pulse generator to 
high voltage impulses. 

[0014] In some embodiments of the power receiver the 
impulse generator comprises a solid state spark generator, 
[0015] In some embodiments of the power receiver, the 
resonant transformer includes a capacitor connected in par- 
allel with the primary winding 

[0016] In some embodiments of the power receiver, the 
resonant transformer includes а capacitor connected in series 
with the primary winding between the impulse generator and 
the elevated terminal, 

[0017] In some embodiments, the power receiver com- 
prises multiple resonant transformers having primary wind. 
has connected in parallel between the ground terminal and 
the elevated terminal, 

[0018] In some embodimens of the power receiver, the 
resonant transformers have different resonant frequencies. 
[0019] In some embodiments of the power receiver, the 
resonant frequencies of the resonant transformers are all 
below 200 H2. 

10020) In some embodiments of the power receiver, the 
resonant frequencies of the resonant transformers are 
matched to respective Schuman resonances, 

[0021] Another embodiment of the power receiver com- 
prises resonant cireuit connected toa ground terminal dis- 
posed below he surface of the eat, an impulse generator for 
generating and applying a high voltage electrical impulse to 
inc resonant cre о induce curent ow from the ground 
terminal through the resonant circuit, and a power conversion 
rel connected to the resonant cirevit to convert electrical 
current flowing through the resonant circuit toa desired form. 
The resonant circuit has а resonant frequency below 200 
Here. 

18022] In some embodiments of the power receiver, the 
resonant circuit comprises а resonant transformer having а 
primary winding. a secondary winding, and resonant capaci- 
Tor connected in series with the primary winding 
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[0023] In some embodiments of the power receiver, the 
resonant circuit comprises multiple resonant transformers 
Having primary windings comet npr o he ned 
[0024] In some embodiments of the power receiver, the 
resonant transformers lve diferent resonant frequencies. 
[0025] In some embodiments of the power receiver, the 
resonant frequencies of the resonant transformers are ай 
Below 200 Hz. 

[0026] In some embodiments of the power receiver, the 
resonant frequencies of the resonant transformers are 
matched о respective Schumann resonances 

10027) Other embodiments of the disclosure comprise a 
‘round terminal for a power receiver In one embodiment, the 
ground terminal comprises a ground shalt configured for 
insertion beneath the surface ofthe earth, а hollow cylinder 
Surrounding the ground shaft and having à plurality o pen 
ngs, and a plurality of round wires connected at one end to 
the ground shaft. The ground wires are wound around the 
around shaft and have fre ends protruding through respec- 
{iveopeningsinthe hollow shafi so that rotation ofthe ground 
‘haf relative о the hollow cylinder causes the ground wires 
то extend radially into the сап. 

[0028] Other embodiments of the disclosure comprise 
methods of extracting power from the earth. In one embodi- 
ment, the method comprises applying a high voltage impulse 
по resonant circuit coupled to а ground terminal disposed 
beneath the surface of the carth to initiate resonance in the 
resonant circuit and induce the flow of current fom the 
‘round terminal to the resonant circuit, and converting the 
Current flowing from the ground terminal into the resonant 
сакай ио а useful form: 

10029] In some embodiments of the method, the resonant 
circu comprises a resonant transformer including a primary 
winding coupled to the ground teminalandasecond winding 
coupled to a power converter, and applying a high voltage 
impulse to resonant circuit comprises applying a high voltage 
impulse tothe primary winding of the resonant transformer, 
10030) In some embodiments of the method, applying a 
high voltage impulse to the primary winding of the resonant 
transformer comprises applying an impulse in the range to 
10,000 o 40,000 voi t primary winding ofthe transformer. 


BRIEF DESCRIPTION OF THE DRAWINGS 


1991] FIG. 1 illustrates a first exemplar embodiment ofa 
power receiver, 

[00321 TIG 2 illustrates a second exemplary embodiment 
ofa power receiver 

[0039]. FIG. 3 ilsttes a third exemplary embodiment of 
10034]. FIG: 4 illustrates a fourth exemplary embodiment of 
bene GE 

{0035}. FIG. 5 illustrates a ith exemplary embodiment ofa 
Toti TIG. 6 isan exploded perspective view of an 
{xemplary ground antenas may forthe power recie 
10057] HG. 6 isa perspectine view of an accombled 
ground antena array before being deployed. 

[0038] TIG. 6C is a perspective view of an assembled 
sound antenna array afer being deployed. 

10039) ` FIG. 7A saside view ofan insertion tool for install 
ing ibe ground antenna array, 

[0040] FIG. 7B ss top cw ofthe insertion tool for install- 
ing the ground antenna алау. 
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[0041] FIG. 7C isa bottom view of the insertion to! for 
installing the ground amenna array. 


DETAILED DESCRIPTION 


[042] Referring now to the drawings, a power receiver for 
extracting energy fromthe earth's electric feld are illustrated 
and indicated generally by the numeral 10. Various embodi- 
ments оГ the power receiver 10 are described and similar 
reference numbers are used throughout the description to 
indicate similar components 
[0043] The power receiver 10 converts energy in the ELEY 
ULF waves to useful form, eg. 60 HZ AC or DC. The power 
receiver 10 в essentially a resonance circuit that resonates at 
е natural resonance frequencies in the earth's electric field. 
These resonance frequencies, known as Schumann resonance 
frequencies, occur at 7.83 Hz. 14.3 Hz, 20.8 Hz, 27:3 Hz and 
33.8 Hz. A high voltage impulse initiates resonance withinthe 
perwerroceiver 10- In the resonant mode, the impedanceofthe 
power receiver 10 is reduced to near zer thus inducing 
{round currents to flow into the power receiver 10 where the 
ground currents are converted o useful form. 
[0044] FIG. 1 illustrates а first embodiment of the power 
receiver 10. The power receiver 10 comprises а resonant 
transformer 30 connected between an elevated terminal 15 
and ground terminal 28. In this embodiment, the elevated 
terminal 15 is capacitively coupled to electric fields within the 
car's ionosphere cavity and functions as an upper capacitive 
plate. A lower capacitive plate 20 is connected to the ground 
Terminal 28 beneath the surface of the earth. 
[0045] The resonant transformer 30 comprises a primary 
winding 35, secondary winding 40, ferromagnetic соге 45, 
‘and capacitor 50. One end of the primary winding 35 is 
connected lo the lower capacitive plate 20 nd ground termi- 
‘al 25. The opposite end of the primary winding 35 is con- 
nected via а spark: gap 90 to the elevated terminal 15. The 
capacitor S0is connectedin parallel with the primary winding 
OF the resonant transformer 30 то form an LC circuit 58 
‘with a resonance frequency range of between about ОЛ and 
200 НА In a prefered embodiment, the resonant transformer 
hasa Qof about 10 or greater and resonance frequency in the 
range of about 0.1-200 Hertz. For example, the resonant 
transformer 30 may have a resonance frequen of about 7.83 
Hz. the fundamental Schumann resonance frequency. The 
secondary winding 40 of the resonant transformer 30 is con- 
nected 1o а power converter 110 as wil be hereinafter 
scribe in greater detail. The power converter 110 converts 
the energy extracted from the earth's electric field by the 
power receiver 10 into a usable form for driving a load 140. 
[0046] The elevated terninalanper capacitive plate 15 
Comprises an insulated, dish-shape plate with a large radius 
of curvature: The capacitance and resistance of the elevated 
Terminal is chosen for receiving broadband electric field 
quencies in the 0-200 Hz range: The upper capacitive plate 15 
i sized to maximize to the extent practical coupling with the 
electric field in the earths ionosphere cavity. 
[0047] The lower capacitive plate 20 is also а dishahaped 
plate with a large тийи» of curvature, One funcion of the 
Tower capacitive plate 20 is to collect charge from the earth's 
ground currents and provide an instantaneous source of cur. 
Tent as hereinafter described. The capacitance and resistance 
ofthe lower capacitive plate 2s selected to promote фе fow 
of curent from the ground with minimal losses, 
[0048]. The spark gap 90 connected between the elevated 
terminal 18 ad resonant transformer 30 comprises a pair of 
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‘electrodes 98, 100 separated by an evacuated air gap 105. 
Electrode 95 is coanected to the upper capacitive plate 18. 
Electrode 100 is connected tothe resonant transformer 30. 
The spark gap 108 prevents electrical discharge from the 
upper capacitive plate 15 to the earth's ionosphere cavity. The 
Spark рар 90 in combination with the elevated terminal 15 
funtion as an impulse generator that applies a high voltage 
impulse of about 10.000-40-000 vols to the primary winding 
38 initiate resonance in the transformer 30. 
10049) In operation, the capacitive coupling of the upper 
Capacitive plate 15 induces a high voltage operating current in 
the upper capacitive plate 15. The upper Capacitive plate 
connected toa frst electrode 95 to the spark gap 90. When the 
Voltage difference between the electrodes 9 and 100 reaches 
a threshold, a spark forms across the electrodes 95 100 and a 
high voltage impulse is applied 10 the primary winding 38 of 
the resonant transformer 30. This high voltage impulse ini- 
tines resonance within the transformer 30. 
19080] In resonant mode, the impedance of the resonance 
transformer is reduced o nearly zero allowing current to flow 
from te capacitive plate 20 and ground terminal 28 through 
the primary winding 35 of the transformer 30, which in tum 
induces current in the secondary winding 40. Power converter 
110 converts the current flowing through the secondary wind- 
ing 40 into а usable form for driving a load 140. The trans- 
former 30 will continue to resonate fora short period of ie, 
By providing high voltage impulses 1o the primary winding 
3S of the resonant transformer 30 t periodie intervals, it is 
possible 10 maintain а continuous fw of current from the 
carth into the resonant transformer 30, thus producing a con- 
tinuous supply of power. 
10051) TIG. 2 discloses а second embodiment of the pri- 
mary receiver 10. This embodiment includes a resonant trans- 
former 30 connected between an elevated terminal 15 and 
ground terminal 28 The resonant transformer 30 comprises a 
Primary winding 38, secondary winding 40, ferromagnetic 
core 48 and a high voltage capacitor 50. One end of the 
primary winding 35 js connected o the ground terminal 28 
The opposite end of the primary winding 35 is connected to 
the elevated terminal 15. The capacitor 80 has a capacitance 
of about 001 micro-farads. In contrast to the previous 
embodiment, capacitor 50 is connected in series with the 
primary winding 38 and elevated terminal 15 and forms a LC 
Circuit 88 with a Q of about 10 or greater and a resonance 
frequency in the range of about 0.1 to 200 Hz ln a preferred 
embodiment, the resonance frequency of the transformer 30 
3785 Hz, the fundamental Schumana resonance frequency. 
An impulse generator 60 is connected between the primary 
‘winding 35 of the resonant transformer 30 and the series 
capacitor S0 and applies a high voltage impulse to the primary 
‘Winding 35 of the resonant transformer M. A battery 130 or 
other extemal power source supplies power to the impulse 
generator 60. As previously described, the high voltage 
impulse applied by the impulse generator 60 initiates reso- 
iln the resonant transformer 30 inducing current 
the ground termina 25 tothe primary winding 38 
of the resonant transformer 30. The flow of current from the 
‘round terminal 25 through the primary winding 38 induces 
Current in the secondary winding 40. Power converter 110 
converts the electrical energy in the current flowing through 
"be primary winding 40 into a usable form. 
19082] Tn contrast o the first embodiment, itis not required 
"b cupacitively couple the elevated terminal 15 in the second 
embodiment to the earth's ionosphere cavity. Rather, the 
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‘elevated terminal 18 in this embodiment provides lightning 
Protection and dissipates some of the energy Bowing into the 
Poser receiver 10 о the earth's ionosphere cavity. Also, in 
‘Contrast tothe first emibodiment, the capacitor 0 s connected 
In series between the primary winding 35 of the transformer 
30 and the elevated terminal 15. Those skilled а the art will 
appreciate that the capacitor 50 could also be connected in 
parallel rather than series with the primary winding 35 as 
Shown in FIG. L Another diffrence i that the impulse gen- 
‘erator 60 has an external power source. The amount ofenerey 
generated by the power receiver 10, however, is far greater 
{han the energy Deeded to generate high voltage impulses. 

The first embodiment does not requie an extemal power 
source to generate high voltage impulses. 

[0053] FIG. 3 illustrates а third embodiment of the power 
receiver 10. This embodiment is essentially the same аз the 
embodiment shown in FIG. 2. The main difference i that a 
center tap of the primary winding 35 in the resonant trans- 
former Mis connected to an electrical ground 55 It shouldbe 
appreciated that the electrical ground 55 may be different than 
he carth ground. When the center tap of he resonant wans- 

former 30 is grounded at а distance away from the ground 
terminal 28 (eg. 50 fi o 100 f), the power receiver 10 
becomes а transmitter via the ground loop formed. 

[0054] FIG. 4 illustrates the power receiver 10 of FIG. 2 in. 
greater дай. The power receiver includes a resonant trans- 

former 30 connected between a ground terminal 28 and an 
elevated terminal 18, The resonant transformar 30 includes а 
primary winding 35, secondary winding 40, Ferromagnetic 
Sore 45 and series capacitor 50 configured as previously 
described The resonant transformer 30 may havea Qol about 
Wanda resonance frequency in the range of about. to 200 
Hz The resonant transformer 30 may be made using an Alli 
son transformer (part #1530BP120R) connected in series 
with а OI micro-farad capacitor, such as the Condensor 
Products high voltage capacitor (part #TC 107-125) An 
impulse generator 60 is connected between the primary wind- 

ng 35 o the resonan transformer M and the series capacitor 
50 and applies а high voltage impulse in the range of about 
10.000 10 40.000 volts to be primary winding of the trans- 
former 30, A battery 130 or other extemal power source 
supplies power 1o the impulse generator 60. The power con- 

verter 110 connects o the secondary winding 40 of the reso- 
‘ant transformer 30 for converting current in the secondary 
‘winding of the transformer to a useful fom. 

[0055] The impulse generator 60 comprises a pulse genera- 
Tor 65 for generating low voltage pulses, a step-up trans- 
former 80 for converting the low voltage pulses from the pulse 
generator 65 to high voltage pulses, and а spark gap 90 for 
лети sparks responsive o the high voltage pulses from 
te step-up transformer 80. 

10056] The pulse generator 65 comprises a square wave 
generator 70 and solid state relay 75. The square wave gen- 

rator 70 generates a digital pulse stream. In one embod 

ment, the digital pulse team generates a square waveform 
with a frequency of about 7.83 Hz. The frequency of the 
digital pulse stream is selected to match the resonance fe 

quency of the transformer 30, though such is not necessarily 
required, The pulse stream output from the square wave gen- 

‘erator 70 is applied to the solid state relay 75. The solid state 
relay 75 is connected between a banery or other power source 
ada fist winding of the step-up transformer 80. The solid 
Siate relay 78 functions asa switch that activated responsive 
Tothewavefonn rom the square wave generator 70 to provide 
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ıa continuous stream of low voltage pulses from the battery to 
the first winding of the step-up transformer 80. A 1 ohm 
resistor is connected between the solid state relay 75 and 
Step-up transformer 80. 

19057] The step-up transformer 80 converts the low voltage 
Pulses from the pulse generator 65 to high voltage pulses that 
are applied 1o the spark pap 90, The step-up transformer has a 
0.5 micro-farad capacitor connected in parallel with the pri- 
mary winding of the step-up transformer 80. The step-up 
‘eansiormer produces pulses at the output of about 30.000 t 
40.000 vols 

19058] The spark gap 90 comprises a pair of electrodes 95, 
100 separated by an ir gap 105. As previously deseribed, 
when the voltage potential between the electrodes 95, 100 
reaches a threshold, a spark forms between the electrodes 95, 
100 and supplies a nearly instantaneous, high voltage impulse 
то the primary winding 38 of the resonant transformer 30. 
This high voltage impulse initiates resonance in the resonant 
transformer 30 inducing current flow from the ground termi- 

nal 25 through the primary winding 35 of the resonant trans- 
former 30, 

[0059] The power converter 110 comprises a bridge recti- 

lier 115, filter capacitor 120, charge controller 128, and 
inverter 135. The bridge rectifier 115 converts the AC current 
flowing through the secondary winding 40 of the resonant 
transformer to а DC current. a Filter capacitor 120 removes 
‘unwanted frequencies from the DC current. The filter capaci- 

r120 has a capacitance of about 1000 пто абе The DC 
current js input o the charge controller 125. The charge 
controller 128 may, for example, comprise a maximum power 
point racking (MPPT) charge controller, which is commonly 
sed insolarpower generating systems. The charge controller 
128 applies a small amount of energy оа batery 30 ro charge 
"he battery 130- As previously noted, the battery 130 serves as 
а power source for the impulse generator 60. The remaining. 
‘current is supplied o an inverter 138, which convents the DC 
current toan АС current with a desired voltage and frequency, 
©, 120 voli H AC. The power converter 110 as shown 
in FIG- 4 may be utilized in the embodiment shown in FIGS 

L2sndi 

19080] FIG. S illustrates a power converter 10 according to 
another embodiment. The power converter 10 comprises a 
plurality of resonant transformers 30 connected between а 
around termina 25 and elevated terminal 15. Each of the 
resonant transformers 30 comprises a primary winding 38, 
Secondary winding 40, ferromagnetic core 48 and series 
Capacitor SO. The primary windings 35 of the resonant trans- 
formers 30 are connected in parallel. The secondary windings 
40 are connected in series with the power converter 10. An 
impulse generator 60 applis а high voltage impulse to the 
primary windings 35 of the resonant transformers 30. A bat- 
tery 130 or other extemal power source supplies power to the 
impulse generator 60. The power converter 110 converts the 
current in the power converter cireuit o à usable form for 
driving a load 140. 

19861] In one embodiment, each of the resonant transform 
ers 30 shown in FIG. 5 is configured to have a different 
resonant frequency. la one embodiment, the resonant trans- 
formers 30 are configured 1o resonate at frequencies of 7.83, 
Hiz, 148 Hz, 203 Hz and 268 Hz respectively. Additional 
resonant transformers 30 coukl be added to operate at other 
resonance frequencies. 

[0062] FIGS. 6A-6C illustrate a high quality ground 
amenna array 200 which may be used a ground terminal 5, 
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"The ground antenna array 200 comprises а generally cylin- 
dicil ground shaft 205 disposed with hollow cylinder 220 
and a plurality of reinforced, heavy gauge ground wires 210 
attached опе end 1o the ground shaft 205 The ground shaft 
208 and ground wires 210 should be highly conductive and 
have low resistance to supply current from the ground to the 
power receiver 10. none embodiment, the ground wires 210 
may be copper or other highly-conductive metal. The end of 
the ground shalt may be pointed о facilitate insertion into the 
сап. A connection port on the ground shafi 220 is provided 
то electrically connect the ground antenna апау 220 to the 
resonant transformer 30. 

10063) The hollow cylinder 220 has external threads 25 10 
facilitate insertion into the ground. A rotator nut 235 is fixedly 
sccuredto the top end of the hollow shaft 220. A square shaft 
21$ protrudes from the top end of the ground shaft 205 into 
ihe opening in the rotatornut 235 FIG. 6B, A tool 250, shown 
n FIG. 7, engages with the rotator nut 235 and square shaft 
215 during insertion ofthe round antennas array 200 into the 
‘round as will be hereinafter described. 

[0064] The insertion tool 280 is shown in FIG. 7. The 
insertion tool 250 includes a tool body 288 having a lint 
socket 260 an one side to fi he rotator nut 23 on the hollow 
Cylinder 220 and a second socket 265 on the other side to fit 
the square shalt 215 oa the groundshaf 205. Arms 270 extend 
from Ше outer periphery of the tool body 255 for manually or 
mechanically tuming the insertion tool 250. 

10065] Delore the antenna array 200 is deployed, the 
ground wires 210 are wound around the ground shaft 205 with 
he froe ends protruding slightly from respective openings 
23M in the hollow cylinder 220 to a distance ho to exceed опе 
half (4) the depth of the extemal threads 225 on the hollow 
cylinder 220. FIG. 6B illustrates the wound antenna array 200 
before deployment. FIG. 6C illustrates the ground antenna 
атау in a deployed configuration 

10066] Installation of the ground antenna array 200 is per- 
formed in two stages. In the first stage, a hole slightly smaller 
їп diameter than the reads 235 of the hollow cylinder 220 is 
drilled into the Earth to a depth matching the length of the 
hollow cylinder 220 or slightly longer. The hole is filled with 
water and the water is allowed to soak into the soil. After the 
ground is softened, the hollow cylinder 220 is rotated using 
{he insertion tool 280 to insert the ground antenna army 200 
into the ground. The first socket 260 of the insertion wol 250 
В engaged with the rotator nut 230 and the insertion tool 280 
is timed by hand or a mechanized rotating shaft fied and 
attached to the tool arms 270 to thread the ground assembly 
{no the hole. During the initial insertion of the pound 
antenna array 200, the ground shaft 205 is fixed to the hollow 
‘Shaft 220 and rotates with the hollow зай. The hollow cyl- 

nder 220 is rotated until it reaches the full depth of the hole, 
10067] Once the ground antenna array 200 has been filly 
inserted into the earth, the insertion tool 250 is flipped over 
and thesecond socket 268 ofti insertion tool 250 is engaged 
‘wth the square shafi 215. The insertion tool 280 is turned by 
hand ora mechanized rotating shaft пед and attached to the 
tool arms 270 to rotate the ground shaft 208. During the 
second phase, the ground shaft 208 rotates freely inside the 
hollow cylinder 220. Rotation ofthe ground shat 208 causes 
the reinforced ground wires 210 to extend radially into the 
earth, The ground shaft 220 is rotated until the ground wires 
are fully extended. The ends of the ground wires may be 
sharpened to aid in the extension of the ground wires during 
he second phase. 
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10068] After the ground antenna array 200 is deployed, a 
connection cable 280 is attached 10 а connection port 240 on 
the ground shaft 220 to electrically connect the ground 
antenna array 220 о the resonant transformer 30 in the power 
receiver 10. 

What в claimed is: 

1. А power receiver for extracting electrical energy from 
the earths electric field, said power receiver comprising: 

‘resonant transformer connected to à ground terminal 
disposed below the surface of the earth: 

an impulse generator for generating and applying а high 
‘voltage electrical impulse to а primary winding of the 
resonant transformer to induce current ow from the 
round terminal through the primary winding of the 
transformer. and 

ıa power conversion circuit connected to a secondary wind- 
ing of ihe resonant transformer o convert electrical cur- 
rent flowing through the secondary winding to a desired 
fom. 

2. The power receiver of claim 1 wherein a resonant fro- 

quency of the resonant transformers is below 200 Hz 

3. The power receiver of claim 1 wherein the resonant 
transformer comprises а fero-esonant transformer 

4. The power recover of chim 1 further comprising an 
elevated terminal, and wherein the primary winding of the 
resonant transformer is connected betwen the ground termi- 
‘al and elevated terminal, 

S. The power receiver of chim 4 wherein the elevated 
terminal comprises an upper capacitive plate coupled to the 
‘art's ionosphere cavity. 

6. The power receiver of claim 5 wherein the impulse 
generator comprises: 

the upper capacitive plate; 

a pair of electrodes separated by a spark gap, said elec- 
odes connected between the upper capacitive plate and 
the primary winding of the resonant transformer and 
configured о generate a spark when a voltage difference 
between the electrodes reaches а predetermined level. 

7. The power receiver of claim 1 wherein the impulse 
generator comprises 

a pulse generator for generating low voltage pulses; 

a step-up transformer for converting the low voltage pulses 
provided by the pulse generator to high voltage 
impulses; 

spark gap connected between thestep-up transformer and 
"he primary winding of the resonant transformer to gen- 
rae в spark responsive 1o the high voltage impulses 
Trom the step-up transformer. 

8. The power receiver of claim 1 wherein the impulse 

generator comprises. 

a pulse generator for generating low voltage pulses: 

a step-up transformer connected to the primary winding of 
the resonant transformer for converting the low voltage 
pulses provide by the pulse generator о high voltage 
impulses. 

9. The power receiver of claim 1 wherein the impulse 

generator comprises а solid state spark generator. 

10. The power receiver of claim 1 wherein said resonant 
transiormer includes a capacitor connected in parallel with 
the primary winding 

11. The power receiver of claim 1 wherein said resonant 
teansiormer includes a capacitor connected in series with the 
primary winding between the impulse senemlor and the 
elevated terminal 
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12. The power receiver of chim 1 wherein comprise mul 
"iple resonant transformers having primary windings con- 
nected in parallel between the ground terminal and the 
‘elevated terminal 

The power receiver of claim 12 wherein the resonant 
nsformers have different resonant frequencies. 
14, The power receiver of claim 13 wherein the resonant 
frequencies of the resonant transformers are all below 200 
ГА 

18. The power receiver of cim 12 wherein the resonant 
frequencies of the resonant transformers are matched 10 
respective Schumana resonances, 

TA power receiver for extracting electrical energy from 
the earth's electric field, said power receiver comprising: 

“a resonant circuit connected to a ground terminal disposed 
"low the surface ofthe carth, said resonant circuit hav- 
inga resonant frequency below 200 Hert 

an impulse generator for generating and applying a high 
‘voltage electrical impulse to the resonant circuit lo 
induce current ow from the ground terminal through 
the resonant circuits and 

a power conversion cireuitcoanectedto the resonant circuit 
"o convert electrical current flowing through the reso- 
nant circuit to a desired form. 

17. The power receiver of claim 16 wher 

generator comprises: 

s pulse generator for generating low voltage pulses; 

a step-up transformer for converting the low voltage pulses 
provided by the pulse generator to high voltage 

npulses 

spark gap connected between the step-up transformer ind 
Tesonant circuit 10 generate а spark responsive 10 the 
high voltage impulses from the step-up transformer. 

18, The power receiver of claim 16 wherein the impulse 

generator comprises: 

a pulse generator for generating low voltage pulses; 

а step-up transformer connected to the resonant circuit for. 
converting the low voltage pulses provided by the pulse 
generar to high voltage impulses. 

19. The power receiver of claim 16 wherein the resonant 
circuit comprises a resonant transformer having a primary 
‘winding, a secondary winding, and resonant capacitor con- 
nected in parallel with the primary winding. 

20. The power receiver of claim 16 wherein the resonant 
circuit comprises à resonant transformer having а primary 
‘winding, a Secondary winding, and resonant capacitor con- 
nected in series with the primary winding. 

21. The power receiver of claim 16 wherein the resonant 
circuit comprises multiple resonant transformers having pri- 
mary windings connected in parallel to the ground terminal, 

22. The power receiver of claim 21 wherein he resonant 
transformers have different resonant frequencies. 

23, The power receiver of claim 22 wherein the resonant 
frequencies ог the resonant transformers ae ай low 200 
[^ 

24, The power receiver of claim 28 wherein the resonant 
iequencie of the resonant transformers are matched io 
respective Schumann resonances, 

25. A around terminal for a power receive 


"he impulse 


said ground 


a plurality of openings: and 
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а plurality of ground wires connected at one end to the 
“aod shal sid ground wires being wound around the 
{round shat and having fee ends protruding through 
Fespective openings in the hollow shaft r so that rotation 
‘fhe grounds relative to the hollow cylinder causes 
the ground wires to extend radially into ће earth, 

26, A method of extracting power from the earth, said 
method comprising: 

applying ahigh voltage impulse to resonant circuit coupled 

то a ground terminal disposed beneath the surface of the 
earth to initiate resonance in the resonant circuit and 
induce the flow of current from the ground terminal 10 
the resonant circuit; and 

converting the current owing from the ground terminal 

into the resonant circuit into a useful forme. 

27. The method of claim 26 wherein resonan cir 
prises a resonant transformer including a primary winding 
Coupled to the ground terminal and a second winding couple 
{0 а power convener, and wherein applying a high voltage 
impulse tø resonant circuit comprises applying a high voltage 
impulse to the primary winding of the resonant transformer. 

28, The method of claim 27 wherein applying a high voli- 
age impulse to the primary winding of the resonant trans- 
former comprises applying an impulse in the range to 10,000 
to 40.000 volt to primary winding of the transformer. 
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GENERATING ELECTRICITY FROM THE 
EARTH 


BACKGROUND OF THE INVE 


пох 


Field of Invention 
present invention relates generally to renewable 
electrical energy sources, and more particular to apparatus 
and methods for generating electricity from the eath’s 
magnetic field and rotation 

Bockground Art 

The concepts of electromagnetic induction, Faraday's 
law. Faraday s disk, and the Lorentz force on charges are all 
well-known. These concepts have been applied 1o be earth, 
"which is modeled as a large conductive sphere rotating 
through ils own magnetic fid (‘geomagnetic el") In this 
egard, the carth has been compared to a Faraday disk or 
"omopolar generator See, for example: W. М. Elsasser, The 
Earth as a Dynamo, Scienife American, Inc., Vol. 198, 
Issue 5, May 1, 1958, p. 44, 45: and C. R. Carrigan and D; 
Gubbins, The Source of the Fan's Magnetic Field. 
tific American, Inc., Vol. 240, Issue 2, Feb. 1, 1979, p. 118, 
199.20. In making this comparison, the assumption bas been 
carried over tat the electricity to he obtained from the carth 
is from electromagnetic induction. Laboring under this 
assumption, it has been asserted that electricity from the 
geomagnetic field is not practicably retrievable, because the 
leciricity gathering circuit would have to be stationary 
relative to the rotating earth Ge., have a stationary frame of 
тейлесе}. This assertion is apparently based on a theory 
that the currents induced in the Faraday disk (or earth) and 
in the circuit employed to retrieve the electricity, would 
cancel cach other out if both were moving through the 
‘magnetic field. Another theory is that a statie electric field is 
created in the Faraday disk (or earth) that neutralizes the 
induced electrie field, resulting in a zer voltage reading in 
the rotational frame of reference. 

Further to this point, US. Patent App. Pub. No, 20087 
0027022 (Feb. 12, 2004) to Weir, states that po voltage is 
generated by a Faraday type homopolar dynamo in the 
ошо reference frame of the dynamo (Weir, Par. 1090. 
Weir even attempted to measure such voltage hy mounting 
а volimeter onto the rotating disk and connecting one probe 
{o a shaft rotating the disk and the other probe to the rim of 
the disk. Weir states that the voltmeter rend zero volts when 
the disk was rotating. (Weir Par. 00 No details are 
given regarding the sensitivity ofthe volimeter or the test 
Setup. In a book by Thomas Valone, Ph.D, PE., entitled The 
Homopolar Handbook, published by Integrity Research 
Institute, Washington, DC. 3rd Edition, October 2001 
CValone Г), tis stated that an electrostatic field (ercated in 
response to the Lorentz force) neutralizes the electric field 
induced on the Faraday disk ("effective electi field"), and 
thus no voltage can be detected with a meter that rotates with 
the disk (Valone 1, р. 7 & FIG. В). Valone discusses his 
voltage measurement on page 24 and again at page 63. He 
indices that his voltmeter was se to indicate a vole 
reading only if the voltage was greater than 15 millivolts, 
“Ths, the sensitivity of Valone's experiment may have been 
limited to 15 millivolts, presumably because the induced 
electric field obtained in the stationary reference frame) was 
expected to be 100 millivolts (sce Valone 1 p. 63) 

‘alone reminds us that Michael Faraday, in 1831, com- 
pared his Faraday disk to te earth and the earth's rotation 
through its magnetic field. Valone states that Faraday, think- 
ing that an induced voltage could he measured on his 
тийш disk, attempted to measure а like voltage ia tho earth 
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Ge., in rivers and streams) and apparently was unsuccessful. 
(alone 1, p. 61) Valone characterizes Faraday s thinking ar 
а mistake. Valone presumably mentions Faraday's unsuc- 
cessful attempt at measuring voltage in the earth as support 
Tor his position that a voltage cannot be measured in the 
rotating reference frame: In an ийет paper, entitled “The 
Homepolar Generator: Tesla's Contribution.” Proceedings 
of the Intemational Tesla Symposium, January 1986 
Valone I"), Valone specifically stated that “we cam t draw 
Power from the earth's Homopolar generator while rotating 
‘with i” (Valone Il, p. 273) 

"Notwithstanding the view that a voltage is unobtainable in 
the rotating frame of reference in a Faraday system, pro- 
posals were made in the 1980 for a space shui to dmg a 
tether (an insulated conductor) through space across the 
‘geomagnetic field to generate electric power onboard the 
Sint. Current and a voltage potential diflerenoe would be 
induced on the tether’ conductor as й passed through the 
‘magnetic field lines of the carth. The curent return path (or 
round path) would be the charged plasma medium of the 
mosphere, which would exist between the outer wall of the 
space shuttle and the distal end of the tether (or an outer wall 
of а satellite attached to the distal end). A load (eg, 
electronic equipment) inside the space ние would be 
connected between the proximal end ofthe tether and the 
outer wall of the shunde (Le. the retum or ground path). A 
‘ether experiment was actually performed on а space shuttle 
mission in 1996, according to а NASA article (wwwistp.gs- 
‘nasa gov Edocation'wetherhtml). The voltage generated 
оп the tether was 3500 volts, apparently measured in the 
‘tational frame of reference. tis suggested that the voltage 
тау have been measured at the distal end of the tether with 
instruments aboard а satellite connected to the distal end 
‘The voltage level at the load inside the shutle is not 
mentioned. In this experiment, the voltage applied to the 
tended load (equipment aboard the shut) was supplied 
by the tethers conductor and the return or ground path for 
the load was, according to NASA, the ionospheric plasma 
between the shut and the satellite. 

‘An alternative design to the above-mentioned space tether 
was purportedly developed by or for the U.S. Army in 1988 
and patented in U.S. Pal. No, 4,923,151 (1990) to Robers. 
Roberts discloses a coaxial tether (Roberts, FIGS. 2 and 3) 
about 12.5 miles long, comprising ап outer conductor 20, a 
‘magnetic shield conductor 26, and a center conductor 30. 
Outer conductor 20 is electrically connected at one end to a 
satelite 12 and at the other end fo an orbiting shuttle 10 
(Roberts, FIGS, 1 and 2) Center conductor 30 is magneti- 
cally shielded from the geomagnetic field by conductor 26, 
‘which is made of a high permeability metal such as soft iron. 
Cemer conductor 30 is electrically insulated from conduc- 
tors 20 and 26 by insulation 28. Center conductor 30 is also 
Акса connected at one end to satellite 12 (at point 32) 
and at the other end о а load 36 inside shuttle 10 (through 
a switch 34). Load 36 is grounded via a retum current path 
including the outer surface 40 of shutile 10, conductor 20, 
and the outer surface 22 of satellite 12. The tether passes 
through the geomognetie field at an orientation substantially 
normal to the earth and its magnetic field Hines. А а result, 
potential diference ("PD") is produced between shuttle 10 
and satellite 12. Conductor 26 magnetically shields center 
conductor 30, so no induced current lows in conductor 30, 
Conductor 30 assumes the charge potential of satellite 12 
and applies the potential difference PD across Toad 36 (once 
swich 34 is closed), causing curent to How in load 36. 
Conductor 20 replaces the ionosphere as the retum current 
puth, purportedly making the circuit more stable. Thus, 
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conductor 20 functions both s а Faraday conductor (ies a 
conductor on which currents are induced from a magnetic 
Beld) and as the return current path. In this case, the Faraday 
conductor (conductor 20) does not function as the supply 
current path (conductor 30 does). In the previously dis- 
fussed space tether design, the Faraday conductor (1s, the 
tether s only conductor) did serve as the supply current path 
and did not serve as the return current path (he ionosphere) 

Tor over 40 years, the inventor named herein has been 
working on am idea for generating electricity from the 
‘earth's rotation and magnetic field. The argument that elec- 
"rci is generated in the carth is supported by some natural 
phenomena, including: the decresing speed of the earth's 
ovation, the continued molten state of the earth's interior, 
Volcanic and geyser activity, the earth's magnetic field, and 
lightning. The earth uses is primary kinetic energy, which 
originally started is rotation, to electrically charge itself by 
electromagnetic induction. Electric energy Howing toward 
"he center of the earth is transformed into magnetic and heat 
energy, sustaining the earth's magnetic field and the molten 
State ofthe carts interior. The balance in pressure between 
the surface and the molten interior is maintained through the 
loss of heat energy at the surface by heat radiation and 
volcanic and geyser activity. As а result of the Work per- 
formed by the earth, and possibly because of a counter 
electromagnetic fore (Lenz's law) the earth's kinetic 
energy is decreasing and ts rotation is sowing. 

The inventor herein began thinking about his idea while 
observing thunderstorms. 18 1979, during one of his experi- 
ments, he was stuck by a branch of lightning and luckily 
Survived with no significant injury. Не decided to continue 
experimentation, but in а safe manner. Upon arrival to the 
United Sites, the inventor herein applied for a grant and 
technical support from the National Institute of Standards 
and Technology (NIST) on May 18, 1995. His application 
‘was assigned an Evaluation Request (ER) Number 32042 
and a Control Number 015351. The application was witi- 
mately rejected with an explanation that the magnetic field 
‘ovate with the carth and thus currents could not be induced 
in a conductor installed on the earth. NIST's rejection of the 
idea dissuaded the inventor herein from pursuing the idea 
further, unl recently when the inventor started thinking 
about the Faraday disk und "Faraday s paradox.” 

Faraday's paradox is the non-intuitive resul that electric 
currents are induced in the Faraday disk even when the 
magnet rotates with the disk. It is non-intuitive because 
‘many would assume that the magnetic Пе! rotates with the 
mene magnet and disk, in which ease currents would not 
уе induced in the disk. Faraday conducted three tests t0 
investigate this phenomenon, First, he rotated the disk and 
kept the magnet stationary and observed current induced in 
the disk. Second, he kept the disk stationary and routed the 
magnet and observed no induced current in the disk. Thin, 
he rotated the disk and magnet together and observed a 
current ia the disk From these tests, Faraday concluded that 
the magnetic Ве remained stationary when the magnet was 
rotated around its own magnetic axis, Similarly, the earth 
(representing а rotating disk and magnet) should produced a 
stationary magnetic field through which the earth rotates, 
{hus inducing generally radial electric currents in the earth 
and on conductors substantially aligned with the earth's 
radius, Since Faraday, there has boen a long-standing debate 
and experimentation about Faraday's paradox and whether 
or not the magnetic field rotates with the magnet. For 
example, see Valone 1, pp. 2-4 and 37. Notwithstanding the 
theoretical debate and investigation, it is believed that Fara- 
diy was correct and that currents are induced by the geo- 
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‘magnetic field în the earth, in the surrounding atmosphere, 
and in conductors appropriately located on the earth and in 
the atmosphere 

Nikola Tesla disclosed а conductor extending into the 
atmosphere and normal to the eats surface in U.S. Pat 
№. 685,957 (Tesla). Rather than seek to induce currents in 
the conductor from the geomagnetic field, Tesla sought to 
collect radiant energy (or particles charged by radiant 
energy) primarily from the sun. Tesla somehow suspended a 
conductive plate Р and connected it t the distal end of the 
conductor (Tesla, FIG. 1) The proximal end of the conduc- 
for was connected to а capacitor C. The other end of 
capacitor C was connected to a secondary conductor, which 
"sin turn, connected to a conductive plate I grounded in the 
earth, Plate P was the collector of radiant energy charged 
particles. The charge from plate P charged capacitor C. A 
Voltage threshold device (d) and а load К are connected 
across capacitor C to form a circuit. Device (d) closes the 
circuit when the charge on capacitor C exceeds a рее 
mined voltage, causing the voltage to be applied told К. 
In this potent, Tesla does not seek to obtain the potential 
difference between two “terrestrial charged bodies” (here- 
infer defined). 

Herein, the term “terrestrial” is used in а broud sense, to 
include the whole or any part of the earth and its surrounding 
atmosphere, including but not limited to: the earth's inner 
and outer cores, mantle, crust, any layer or level thereof, und 
its surface; all bodies of water, ай; clouds: ice vegetation; 
minerals and other resources such as oil; rocks including 
basal or any other composition or thing of the carth and it 
atmosphere. As used herein, the term “terrestrial charged 
body” (or its plura form) means a terrestrial body. region, 
layer, zone, viher volume or area, any composition or thing, 
with or without specifically defined or fixed boundaries, 
having an electric change represented by a voltage potential, 


OBJECTS AND SUMMARY OF THE 
INVENTION 


1 is therefore an object of the present invention to 
overcome the problems and limitations associated with the 
prior art and to fulfil a long-felt but unsolved need for a 
renewable source of energy 

tis another object of the present invention to provide a 
clean and renewable source of electrical energy- 

Iris a further object of the present invention to generate 
electricity from the earth's magnetic field and rotation. 

is yet another object ofthe present invention to provide 
a reliable source of electricity fom the earth's magnetic 
field and rotation, 

His yet a further object of the present invention to provide 
a source of electricity fum the earth's magnetic field and 
rotation that сап be easily implemented. 

tis still another object of the present invention to provide 
а source of electricity from the earth's magnetic field and 
‘tation that can he implemented at a lowcost 

These and other objects are attained in accordance with 
‘he present invention, wherein there is provided a system for 
generating electricity from the geomagnetic field and rota- 
tion of the сап. The earth rates through the geomagnetic 
field to form a potential difference between first and second 
тепе! charged bodies. The first and second terrestrial 
charged bodies are spaced apart in а direction substantially 
normal to the earth's surface. The system comprises an 
electrical lod, an electrically insulated first current path, 
and а second current path. The electrical load has a supply 
input and aground output. The first current path is coupled 
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тоя the fist terrestrial charged body and to the supply input 
of the electrical load, for supplying the potential difference 
to the electrical load. The second current path is coupled to 
the ground output of the electrical load and to the Second 
terrestrial charged body. As a result of this arrangement, an 
lecti current related to the potential difference is nener- 
tod in the electrical load 

In one particular embodiment, the first terrestrial charged 
body includes a first portion of the earth located below the 
earth's surface and the second terestrial changed body 
includes а second portion af the earth located at or near the 
car's surface. The carth contains an opening extending 
betwoen the first and the second portions of the earth. In this 
embodiment, the first current path includes (i) an electrically 
insulated conductor extending а least partially through the 
opening and (i) а conducive contact member coupled to the 
electrically insulted conductor for establishing electrical 
contact between the first portion of the earth and the elec- 
{realy insulated conductor. Ina more specifie embodiment 
he opening is a well bore or mine shafts and the first portion 
of the earth includes а bottom of a well or mine. The 
electrically insulated conductor extends through the bore or 
mine shall, and the conductive contact member establishes 
electrical contact between the bottom ofthe well or mine and 
the electrically insulated conductor. 

In another embodiment, the first terrestrial changed body 
may be a potion of the cath at or near the surface of the 
carth, and the second terrestrial charged body may be a cloud 
above the surface of he earth. In yet another embodiment, 
the first and second terrestrial charged bodies may be first 
and second charged portions af the earth, respectively, where 
‘oth portions are located at or near the surface of the carth. 
In this latter embodiment, the fist portion of the earth is at 
a first elevation and the second portion of the earth is at a 
Second and diferent elevation. For example, the first eleva- 
tion may beat or near the bottom of a mountain or cliff and 
the second elevation may be at an elevated position on the 
mountain or cliff. In sll another embodiment, first terres- 
rial charged body is a portion of the earth at the bonom of 
a body of water, such asthe ocean, and the second terrestrial 
charged body is the water at or near the surface of the body 
of water 

n any of the embodiments, the electrical load may 
include a rechargeable energy source, including a recharge- 
able battery or battery pack and a charging cireuit coupled 
to the rechargeable battery or pack. Altematively, or in 
addition to batteries, the rechargeable energy source may 
include a charging capacitor ога bank of charging capacitors 
along with an appropriate charging circuit for the capacitor 
(90 The capacitor or capacitors may be ultracapacitors. The 
electrical load may further include an electric motor coupled 
tthe rechargeable energy source. The electric motor may be 
а DC motor, which may be mechanically coupled to an AC 
Желеги. In operation, the DC motor would actuate the AC 
genero, resulting in the AC generator generating AC 
electric power. Alternatively, Бе electric load may include 
an inverter for converting DC electric power to AC electric 
power In either case (AC generator or inverter), the AC 
есе power can be stepped up in voltage and applied to 
fn electi power grid 

А method of generating clectricity from the geomagnetic 
field and rotation of the earth is ао within the scope of the 
present invention. As indicated earlier, the earth rotates 
rough the geomagnetic field to form a potential difference 
эзоп first and second terrestrial charged bodies. The fint 
and second terrestrial charged bodies are spaced apart in a 
direction substantially normal to the earth's surface. The 
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method comprises the steps of (a) providing an electrically 
insulated first current path having first and second electri- 
cally exposed ends; (b) coupling the first end of the first 
current path to the first terrestrial charged body to establish 
electrical communication between the first current path and 
the first terrestrial charged Боду; (e) coupling the second end 
‘of the first current path to a supply input af an electrical load 
to supply the potential difference to the electrical lead; (d) 
providing a second current path having first and second 
Ends: fe) coupling the first end of the second current path lo 
ıa ground output of he electrical load: and ( coupling the 
Second end ol the second curent рай to he second terres. 
iral charged body to establish electrical communication 
between the electrical load and the second terrestrial charged 
body. As a result of these steps, an electric current related to 
the potential difference is generated in the electrical load 


BRIEF DESCRIPTION OF THE DRAWING 


Further objects of the present invention will become. 
apparent from the following description of the preferred 
embodiments, with reference to the accompanying drawing, 
in which: 

FIG. 1 is diggram of test setup used to demonstrate the 
operation of a Faraday disk and the generation of electricity 
Within the rotational frame of reference, 

FIGS. 2 is a diagram of an experiment showing a rotating 
Faraday disk with а volimeter having lead wires and test 
leads for measuring voltages at diferent points along the 
diss radins: 

FIG. 3 is a diagram of an experiment illustrating a battery 
analogy of the Faraday disk and the concept of shor circuit 
(SC) current on the disk: 

FIG. 4 is a diagram of a field experiment with one. 
embodiment of the present invention, implemented in con- 
junction with a water well: 

FIG. § is a diagram of the carth rotating through its 
magnetic field and showing (schematically) thre terrestrial 
Charged bodies spaced apart from each other in а direction 
normal to be earth's surface; 

FIG. 6 is a diagram ol the earth partially dissected to 
reveal a portion of a ft circular plane through the earth's 
equator, presented as ап analogy of a Faraday disk: 

FIG. 7 is a diagram of a first embodiment of the present 
invention, wherein the terrestrial charged Bodies are sep 
‘ited portions of the ear: 

FIG. 8 is a diagram of a second embodiment of the 
invention, which is an implementation utilizing a well 

FIG. 9 is а diagram of a third embodiment of the inven- 

inga mine anda minc. 


FIG. 10 is a diagram of a fourth embodiment of the 
invention, which is an implementation utilizing a body of. 
‘water, wherein one terrestrial charged Боду is the bottom of | 
the body of water and another terrestrial charged body is а 
surface of the body of water 

FIG. 11 is a diagram of а th embodiment of the 
invention, which is an implementation utilizing different 
ovations of the cars surface, such as associated with a 
‘mountain or eli 

FIG. 12 is a diagram of a sixth embodiment of the 
invention, which is an implementation utilizing the atmo- 
sphere of the earth, wherein one terrestrial charged Body is 
{cloud and another terrestrial charged body is a surface of 
the canh 

FIG. 13 is a diagram of a seventh embodiment of the 
invention, which is an implementation utilizing a well 
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having a Bore casing and an electrical load (which may 
include a submersible pump) is located at lest partially 
within the bore casing: 

TIG. 14 is a diagram of an eighth embodiment of the 
invention, which employs coaxial conductors lo carryout the 5 

TIG. 15 isa cross-sectional view of he coaxial conductors 
of FIG. 14, taken along line 15-15 ia FIG. 14: 

FIG. 16 is a block diagram of one example of an electrical 
lad of the present invention. which is а rechargeable energy 
source including a charging circuit and a charge storage 
device, such a a rechargeable Бегу) or storage capacitor 
© 

FIG. 17 is a block diagram of another example of an 
electrical load of the invention, which includes a charging 
and contol circuit, charge storage device, and an electric 


FIG. 18 is a block diagram of a further example of an 
акаа load of the present invention. including а charging 
"ad control circuit, а change storage device, and an inverter 
OF AC generator with step-up transformer 


DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 


Inspired by the book “The Homopolar Handbook" by 
Thomas Valone (Valone 1). the named inventor built a 
Faraday disk to perform a fex original experiments. А direct 
consequence of the experiments is the extraction and use of 
one part of the existing electrical energy of the ea. FIG. 30 
1 illustrates a Faraday disk apparatus 10 built by the inventor 
herein. Apparatus 10 includes а frame 12 made of 2x6 
Wooden boards, connected together with screws. An axle 14 
is made ofa % ich diameter, 3-foot long steel threaded rod. 
Axle 14 has a sharpened lower end 14o, which rests on à 
Sto plate 16. Axle 14 is rotatably supported by two bearing 
assemblies 18a and 185. Bearing assembly Iia is mounted 
їп ап upper cross member 12а of me 12 and bearing 
assembly 185 is mounted in a bortom cross member 126 of 
Trame 12. A drill 20 is connected, via a chuck 22, to a short 
mod 24, which is, in turn, connected to one end of an insulator 
block 26. The upper end of axle 14 is connected o the other 
end of insulator block 26, Rod 24, block 26 and axle 14 
rotate together as a unit. The speed of drill 20 is manually 
‘contol to conto the rotational speed of axle 14. Ins 
lator 26 electrically isolates axle 14 Irom the drill to elimi- 
тше any chance ol ое current from drill 20 finding its 
жау into axle 14. 

As Пирог shown in FIG. 1, the actual Faraday disk 
comprises а 17-inch diameter round aluminum baking pon. <0 
28 and two 16-inch diameter (and inch thick) steel disks 
30a and 306, Pan 28 and disks 300, 30b are fixed together 
and balanced on axle 14, using washers and steel hex nuts 
threaded on axle 14. Disk 30a is fixed in and against the 
bontom of pan 28 and disk 30% is fixed directly underneath 
and against pan 28 (collectively referred o as disk assembly 
28, Axle 14 and disk assembly 28 rotate together almost 
Tike a spinning top. In order to reduce electrical resistance 
associate with axle 14 above disk assembly 28, a copper 
ing 32 is clamped to axle 14 and an insulated copper wire di 
34 is connected between ring 32 and disk assembly 28, Two. 
spring-loaded graphite brush contacts 34а and Mb are 
installed, Brush contact 34a is adjacent 10 and in contact 
‘with copper ring 32 and brash contact Mb is adjacent to and 
in contact with the rim of disk assembly 28' Contact Ma and 3s 
a lead wire 36a electrically connect ring 32 to one input of 
а digital volimeter 38, Contact M and a lead wire 365 
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electrically connect Ihe rim of disk assembly 28 to a second 
Input of voltmeter 38, Voltneter 38 is mounted outside of 
frame 12 and is held stationary. Another digital voltmeter 40 
is mounted on disk assembly 28 and rotates with assembly 
28. Voltmeter 40 is electrically connected, via а short leal 
‘wire 42a, to the rim of disk assembly 28 and is electrically 
connected, via а longer lead wire 42b, to axle 14. A digital 
camera 44 is fixed on axle 14 (Just below insulator block 26) 
то record the digitally displayed readings of voltmeter 40. 

Again referring to FIG. 1, twenty-two cylindrical welding 
magnets, each five inches in diameter and ech with a pull 
strength of 75 Ibs, are amanged to form two magnetic 
cylinders 46а and 46b (11 magnets cach). Cylinders 46a and 
466 are separated from each ober by disk assembly 28 
Magnetic cylinders 46a, 46b are installed in a way that 
allows them to be held stationary or to be rotated with disk 
assembly 28. In а series of tests, axle 14 was rotated at a 
Speed of about 200 RPM and volimeter 38 measured ar 
тем! а generated potential difference of about 300 millivolts, 
No diference їп voltage generation was noted between tests 
where magnetic cylinders 464, 466 were held stationary or 
‘otated(Faraday’s paradox). During the 200 RPM tess, 
Volimeter 40 read 1 to 3 millivolts, supporting the view tat 
а voltage potential difference is generated and measurable 
‘on the rotating rame of reference These tests are referred o 
collectively аз “Experiment A." The difference in readings 
between voltmeter 38 and voltmeter 40 will be explained 
below 

Referring now to FIG. 2, a diagram of a rotating disk 
experiment is shown. Disk assembly 28 and voltmeter 38 
are used in this experiment. Lead wires 36a and 36b of 
voltmeter 38 include test leads 48a and 48b, respectively: 
Leads 48a, 48b are placed on rotating disk assembly 28 in 
а sliding engagement to establish dynamic electrical contact 
‘with assembly 28. As disk assembly 28 was ated, voltage 
measurements were taken at different points along the radius 
fof the assembly бс. at diferent imaginary concentric 
circles on disk assembly 28). Volimeter 38 measured the 
potential difference between the points of contact. The 
positive side of the potential difference is toward the center, 
as indicated in FIG. 2, doe to the Lorentz force pushing 
electrons radially out to the rim. The measured potential 
difference increased os the distance between the contact 
points increased. This experiment is referred to hereinafter 
as "Experiment B.” 

An understanding as to why there is a difference in 
electi potential measured hy voltmeter 38 and voltmeter 40 
(FIG, 1) was gained in another experiment, illustrated in 
FIG. 3. In this experiment, an attempt was made to model the 
‘electrodynamics оп а rotating Faraday disk. This was done 
by applying a potential difference across disk assembly 28 
(eoween axle 14 and the rim). while disk assembly 28 
remained stationary (as did voltmeter 38), This setup was 
intended o mimic the case where the volmeter and disk are 
rotating in the same frame of reference. The potential 
difference was applied across disk assembly 28 using a 
volt battery 80. This modeled the potential difference 
generated on a rotating disk by electromagnetic induction. 
Insulated copper wires 52a and 520 were connected o the 
terminals of battery 50 and to axle 14 and the rim of disk 
assembly 28, as shown in FIG, 3. The positive side of 
barley 0 is connected at axle 14 and the negative side is 
connected at the rim fo model the charge displacement due 
"o induction. Lead wires 36a, 365 of voltmeter 38 wore also 
connected to disk assembly 28. in the vicinity of the 
connections of wires S22, 826, respectively. The voltage (or 
potential difference) measured by volimeter 38 was $0 
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millivolts. A reading of 6 vols would be expected in an open 
Circuit measurement, On the other hand, а reading of 50 
millivolts would suggest a near shor circuit (considering the 
inherent resistance in disk assembly 28). Voltmeter 38 did 
measure a short cireuit current, which is indicated in FIG. 3 
by arrow SC. This experiment i referred to hereinafter os 
Experiment С" 

‘Based on Experiments А, B and С, И was concluded that 
the rotation of disk assembly 28 in the magnetic field 
(created by magnetic cylinders 46a, 466- FIG. 1) caused the 

pal 


increased аз the distance between the center of disk assem- 
bly 28 and a measurement point along the radius of assem- 
bly 28 increased. This potential difference was created by 
the Lorentz force pushing electrons out to the rim, causing 


an induced current to flow radially outward, In response to 
the induced potential difference, electrons sesk to establish 
equilibrium on the disk (as it is a conductor) and begin to 
flow in a direction opposite of the induced current. This 
opposite бау of electrons is referred to as the short circuit 
‘current and is indicated in FIG. 3 by arrow SC. Itis believed 
"bat this short cireuit current is flowing at all imes on a 
rotating Faraday disk, This may he the reason why a vole 
is measureable on the rotating frame of reference (volameter 
on the disk), albeit a smaller voltage than ihe induced 
voltage measured in the stationary frame of reference. А 
rotating Faraday disk (ie. disk assembly 28) behaves ike 
‘battery (or multiple batteries connected in series) with one 
pole at the center of the disk (axle 14) and the other pole at 
{he rim. While rotation in the magnetic Бе causes the disk 
to be charged, a short circi simultaneously occurs, The 
disk loses Из charge immediatly when Я stops relating. A 
Faraday disk (and thus disk assembly 28) can be thought of 
as comprising а number of imaginary annular rings. each 
behaving like a cireular-shaped battery and the batteries are 
connected in series. Thus, the largest potential would occur 
at the rim, where all of the annular rings (batteries) of the 
disk are in series and in the circuit 

"The concepts studied in the b in Experiments A, B and 
C were then applied in the field, with respect 1o the earth's 
rotation and magnetic field. FIG. 4 illustrates an experiment 
hat was conducted at two different drilled water wells, one 
117 feet deep and the other 210 feet деер. The wells were 
drilled at constraction sites of new homes in a suburban area 
near Utica, N.Y. At the time of the experiments, the wells 
Were not in use. There were no electric power lines or 
‘eansmitting antennas within a grat distance around the 
‘onstruction sites. A copper pipe 54, one-half inch in diam- 
‘ter and two feet ong, was connected to an insulated copper 
‘wire $6, to ensure а pood connection with the ean a the 
bottom of the well. Pipe 54 and wire 6 were lowered to the 
bottom ofeach well. Pipe 54 made direct contact with the 
earth tthe bonom of each well. The bottom of each well is 
considered a first charged body (defined above) Another 
one-half iach diameter and two-foot long copper pipe S8 
was hammered into the ground at the surface, about 6 fet 
From the well, The surface and earth surrounding pipe 8t is 
considered a second charged body: A digital voltmeter 60 
Was used to measure the difference in electric potential 
Between the bottom ofthe well and the surface of the ground 
Ge, between the first and the second charged bodies, 
Voltmeter 60 has test ead wires 62 and 64. Test lead wine 62 
is connected 10 insulated wire 56 and test lead wire 64 is 
connected to copper pipe S8. Steady measurements of 592 
millivolts were obtained in the I17-foot well and 858 
millivolts were obtained in the 210-foot well, Short circuit 
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current between the surface and the bottom of the well was 
also measured with meter 60. As the distance between the 
surface and bottom of the well increased, the difference in 
electric potential increased. 

A variation of the setup in FIG, 4 was also tested at the 
вк well Gndicard in dash Tines). The well includes а 
metal bore casing 66 that extends substantially dowa the 
‘well bore. The variation is that casing 66 was used as part of 
the cteit instead of copper pipe 58. Test Jead wire 64 was 
connected directly to casing 66. The voltage measurements 
‘Were consistent with those obtained i the original sts for 
the 210- foot well. И is believed that the use of casing 66 
part of the circuit, instead of a ground pipe (like pipe 58), 
may yield more consistent voltage readings. The tests per- 
Formed at both wells, as described inthis and the previous 
paragraph, are collectively referred to hereinafter as 
“Experiment D: In the tests of Experiment D, wire 56 wi 
an insulated 14-Gauge Stranded THEN Cable, Model No. 
20955957, supplied by the Southvire Company, Carrollton, 
Ga., featuring conductors made of annealed (зой) copper, 
rated at 600 Volts, and insulated with tough, hon and 
moisture-resistant PVC, Voltmeter 60 was a Mini Pocket 
MuliMeter Model DMI10, by Extech Instruments Corp. 
Nashua, МН, with 0.1 millivolt DC voltage resolution and 
001 milliamp DC current resolution. Another voltmeter was 
also used {0 re-confinm the readings. That meter was a 
Cen-Tech Seven Function Digital Multimeter, Model 98025, 
supplied by Harbor Freight Tools Co., Camarillo, Calil., 
‘with milliamp and millivolts resolutions: 

"The earth ап oblate spheroid with an equatorial radius 
of 6378.16 km. The earth and its surrounding atmosphere 

tate within the earth's magnetic field (ue. the geomagnetic 
field) The speed of a point at the earth's equator is about 
4638 тес. n the Utica, N.Y. area, where Experiment D 
‘was performed, the speed is about 300 m/sec. By compar 
son, the speed af sound is 340.29 m/sec. The earth's 
magnet feld is estimated to be about 0.35 1o 0.65 gauss at 
the earth's surface. By comparison, a strong пшено 
magnet has a field strength of 100 gauss, The geomagnetic 
field is generally dipolar as it has nwo poles, the north and 
south magnetic poles, and the field lines resemble those of 
‘dipolar magnet FIG. 8 illustrates the geomagnetic feld on 
опе side of the earth's magnetic axis 70. Generally, the earth 
can be considered а conductor having the following five 
parts: (1) the solid inner core, which is an excellent coa- 
ductor: (2) the molten outer core, which is an excellent 
conductor: (3) the mantle, much of which is a good con: 
ductor; (4) the crust, which is a relatively good conductor; 
and (5) the atmosphere, which can be à good or poor 
conductor. 

To help with tbe understanding of the results obtained in 
Experiment D and with the operation of the present inven- 
Чоп, consider the following theory. (This theory should not 
be construed as defining or Timiting the scope of the present 
invention in any way, and it should not affect the validity of 
the invention if proven to be incorrect, It is presented in the 
hope that it may aid in the understanding o the invention.) 
One should picture the earth and the surrounding (rotating) 
atmosphere as an endless number of concentric spheres, 
from the earth's center to Ше earth's surface, and from the 
car's surface to the outer reaches of the surrounding, 
rotating atmosphere, FIG, $ depicts two spheres associated 
‘directly with the earth sell А sphere 72 represents any evel 
or layer under the earth's surface between the center 
Surface. For example, sphere 72 could be (general 
junction between the earth's стин and its mantle, а junction 
Between the earth's mantle and the outer core, ora particular 
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layer within the cat's отон or mantle. A sphere 74 repre- 
sens the earth's surface. Alternatively, one can picture the 
‘arth as an endless number of disks, with the largest diam- 
ster disk cutting through the equator (see FIG. 6) and the 
Smallest diameter disks approaching the pokes. 

‘As shown in FIG. 5, the geomagnetic field (showing one 
side of the fied) comprises a plurality of magnetic field lines 
(68 disposed generally in а dipolar arrangement about mag- 
netic axis 70. As the earth rotates trough the geomagnetic 
field, it behaves similar to à rotating Faraday disk, in that 
electrons dislocate outward rom the center to the surface. 
This causes а potential gradient to be established along the 
radius of the carth and into the atmosphere, with the positive 
side toward the center and the negative side toward the 
‘Surface. potential difference is measured between any tuo 
designated spheres of the cath and atmosphere (o. spheres 
72 and 74 in FIG. 5), and the potential difference increases 
with the spacing between the designated spheres, At the 
same time, electrons travel back toward the center of the 
earth as the electromagnetic system seeks equilibrium, and 
this causes a permanent short circuit current to fow i the 
saris interior. 

Continuing with the theory, induction also exists in the 
atmosphere, especially in the clouds, Clouds are connected 
"o the earth's surface by air that is generally a poor conduc- 
tor, Some short circuit curent through dry air may exis, but 
а big difference in electric potential develops between 
lou and the carbs surface, During storms, the air 
between the earth's surface and clouds, and between clouds 
at dierent levels (representing different spheres), become 
Saturated with water and form columns that are relatively 
good conductors. An intense short circuit current occurs 
through such conductors. When the amount of current 
becomes so intense that the conductor cannot accept it any 
longer, because of its properties (air and water), И simply 
‘bums ou. The fash and explosion (Le. lighining and 
thunder) are results of the burning out of the overloaded 
conductor. Most likely. a similar event happened to NASA's 
tether experiment, when an almost 20 km Tong insulated 
‘wire bumed out by an estimated 1 amp of current at 3500 
voll (see NASA tether experiment article, www stp раб 
nasa gov Education wether), 

Further with the theory. the earth behaves like one huge 
battery (similar to Faraday's disk), constantly being charged 
by the rotation within its own magnetic field. One pole of the 
battery is at the earth's cemer and the other pole is at the 
earth's surface or a some designated point in the atmo- 
Sphere. One can also imagine the carth as an endless number 
Of sphere-shaped batteries connected in series. At the same 
time, а permanent short circuit in the earth exists, ike the 
buttery in Experiment C above. 

ris not possible or practicable to obtain the electric 
potential between the center ofthe earth and its surface using 
Faraday's approach, because stationary brush contacts can- 
not be placed at the cemer and the surface (ie, a stationary 
frame of reference for the collection circu cannot Бе 
established). However, it is possible to obtain an electric 
potential from the short civit current between different 
designated spheres reachable from the earth's surface (е 
Experiment D). 

Referring again to FIG. 8, sphere 72 contains a designated 
terrestrial charged body 76 and sphere 74 (earth's surface) 
Contains a designated terrestrial charged body 78-A cloud 80 
in the atmosphere 82 is also designated as a terrestrial 
charged bod. Terrestrial charged bodies 76. 78 and 80 are 
Spaced арап fom each other in a direction substantially 
normal to the earth's surface, An imaginary axis 84 repre. 
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sens tbe alignment of the charged bodies in a direction 
formal to the surface. Due о electromagnetic induction, а 
potential diference is formed between terrestrial charged 
bodies 76 and 78, between charged bodies 76 and 80, and 
between charged bodies 78 and 80. A terrestrial charged 
body js that amount (eg. arca or volume) of eat, water, 
minerals, rocks, clouds, «ie. suficient to define, accumulate 
or hold a charge which can produce a measurable potential 
difference with another terrestrial charged body. 

Referring to FIG. 6, there is shown a model of the earth 
with a portion removed to reveal an imaginary plane or disk 
86. Disk 86 cuts through the equator. FIG. 6 illustrates an 
analogy between the салага interior and a Faraday disk (see 
earlier discussion above) In this example, an interior section 
or region of the earth's erst or mane serves as a first 
топа! charged body 88. and the earth's surface serves as 
а second terrestrial charged body 90. Compare FIG. 6 with 
FIG. 2. The rotation of the carth through its magnetic field 
causes terrestrial bodies 88 and 90 to become charged and a 
potential difference to be form between them, as in Experi- 
men B (FIG. 2) 

Referring now to FIG. 7, а system 100 for generating 
electricity Irom the geomagnetic eld and rotation of the 
earth is shown в а first embodiment of the present inven- 
tion. As explained, а potential difference (PD) is formed 
экое terrestrial charged bodies here terrestrial charged 
bodies 102 and 104. In this embodiment, body 102 
underground earth (eg, rock, soil, andlor minerals, ete.) at 
the bottom of an opening or hole (man-made ог natural) and 
body 104 is the surface soil of the earth. Charged bodies 102, 
104 are spaced арап їп а direction normal to the earth's 
surface. System 100 comprises an electrical load 106 having 
п input 108 and an output 110. A first insulated conductor 
112 is coupled at one end to charged body 102 via a contact 
member 114 and is connected at its other end to lod input 
108. Contact member 114 may be, eg. a short (eg. 2 
Jong) piece of copper or aluminum pipe. Conductor 112 is 
insulated to avoid direct electrical contact with the cur, 
except for charged body 102. Conductor 112 is soldered or 
Otherwise electrically connected to contact member 14. The 
‘ther end of conductor 12 is either directly connected to 
load input 108 (as shown) or is coupled to input 108 via a 
jumper wire andlor a connector. In FIG. 7, fist current poth 
® defined between lead 106 and body 102 by contact 
member 114 and conductor 112. The first curent path 
Supplies the PD to Joad 106. A second insulated conductor 
TIG is coupled at one end to charged body 104 via а contact 
member 118 and is connected at the other end to load output 
10. Contact member 118 may be the same type as contact 
member 114. Conductor 116 may be the same type and 
model s conductor 112. A second current path is defined 
between load 106 and body 104 by conductor 116 and 
contact member 118. А return current path occurs between 
charged bodies 104, 102 via the intervening earth. Thus, a 
complere electrical circuit is established from charged body 
102, contact member 114, conductor 112, lead 106, ondue- 
tor 116, contact member 118, charged body 104, and the 
relurn current path back to changed body 102. An electric 
current related to the PD is generated in load 106. Load 106 
may comprise а charging circuit and а charge storage device, 
fa molor, and/or an AC generator or inverter, as discussed 
mter, Contr members H4, 118 may be any form of 
electrical conductor, including but not limited to a plate, 
^k, sphere, cone, rod, cylinder (hollow ог solid), ог sharp 
Pointed member or members. 

Referring now to FIG. 8, a system 200 for generating 
electricity from the geomagnetic field and rotation of the 
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earth is shown as a second embodiment of the present 
invention A potential difference PD is formed between 
Spaced apart terrestrial charged bodies 202 and 204. Body 
202 is underground earth at the bottom of a well and body 
204 isthe surface soil of the earth. The well includes а 
drilled wellbore extending from the earth's surface to the 
Nell bottom. A metel casing 203 extends down into the bore. 
At the bottom of the well а supply of water 208. System 
200 comprises an electrical load 206 having an input 208 
and an output 210, А first insulated conductor 212 is coupled 

‘one end to charged body 202 via a contact member 214 
and is connects at йз other cnd to load input 208, Contact 
member 214 may be submerged in water 208. Conductor 
212 is insulated to avoid direct electrical contact with melal 
Casing 203 and the earth, except for charged body 202. A 
first current path is defined between lad 206 and body 202 
by conductor 212 and contact member 214, This current pal 
supplies the PD to load 206. A second insulated conductor 
216 is coupled at one end to charged body 204 via a 
connection (eg. a solder joint) 217 to casing 203. Conduc- 
{or 216 is connected at iis other end to lad output 210. A 
Second current path is defined between load 206 and body 
204 by conductor 216, connection 217 and casing 203. A 
‘een curent path occur between charged bodies 204, 202 
via casing 208 and the earth (andlor water 205). Thus, а 
complete electrical circuit is established from charged body 
202, contact member 214, conductor 212, load 206, con- 
ductor 216, connection 217, casing 203, charged body 204, 
and the return current path back to charged body 202. An 
electric curent related to the PD is generated in сай 206. Tn 
{his embodiment, it is preferred that the bottom of the well 
be at least 400 fect deep relative to the surface. 

Referring now to FIG. 9, a system 300 for generating 
electricity from the geomagnetic field and rotation of the 
earth is shown as a third embodiment of the present inven- 
tion. A potential dillrence PD is formed between spaced 
aparı terrestrial charged bodies 302 and 304. In this embodi- 
ment, body 302 is underground earth at a bottom оГ a mine 
and body 304 is the surface soil of the earth. The mine 
contains a drilled or excavated opening ое mineshaft extend. 
ing from the earth's surface to the bottom. A metal fame 303 
may be present in the shaft, System 300 comprises an 
electrical load 306 having ап input 308 and ап output 310. 
A firt insulated conductor M2 is coupled at one end lo 
Charged body 302 via а contact member 344 and is con- 
nected al its other end 10 lod input 308. Contact member 
314 makes direct contact with the bottom of the mine and, 
in some cases, may slightly penetrate the bottom. Conductor 
312 is insulated o avoid direct electrical contact with frame 
303 andlor the canh (except for charged body 302). A fist 
current рай is defined between load 306 and body 302 by 
conductor 312 and contact member 314, The lint current 
puth supplies the PD to load 306. A second insulated 
Conductor 316 is coupled atone end to charged body 304 via 
ıa сош member 318 and is connected at йв other end tn 
load output 310. Contact member 320 has been driven into 
the earth o make good electrical contact with body 304. 
Altematively, conductor 316 may he coupled o body 304 
Ча а connection (e.g. a solder joint) 320 to metal frame 303 
any) А second current path is defined between load 306 
and body M4 by conductor 316 and contact member 318 (or 
by conductor 316, connection 320 and frame 303), A return 

irent path occurs between charged bodies 304, 302 via the 
earth ог, alternatively, via frame 303 and the earth. Thus, a 
complete circuit is established from charged body 302, 
Sontact member 314, conductor 312, load 306, conductor 
316, contact member 318 (or connection 320 and frame 
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30), charge! body 304, and the return current path hack to 
‘charged body 302. An electric current related to the PD is 
generated in load 306. 

Referring now to FIG. 10, a system 400 for generating 
electricity from the geomagnetic field and rotation of the 
Suh is shown as а fourth embodiment of the prevent 
invention A potential difference PD is formed between 
spaced арап terrestrial charged bodies 402 and 404. In this 
embodiment, charged body 402 is the bottom or bed of a 
body of water (eg. the earth's crust, basalt, sand, clay, 
sediments or other etd materials, a change in salinity, 
Sic). Charge body 404 is he water at or near the surface of 
the body of water. The body of water is preferably a salt 
‘Water system such asan ocean sea, ocean bay, stt, estuary, 
Take, and the like. System 400 comprises an electrical load 
406 having an input 408 and an output 410. A first insulated 
conductor 412 is coupled at one end to charged body 402 via 
ıa contoct member 414 and is connected at йз other end 19 
Jd input 408. Contact member 414 makes direct contact 
with the bontom and, im some cases, may penetrate the 
Bottom. Conductor 412 is insulted to avoid dict electrical 
contact with the body of water. А fist current path is defined 
between Joad 406 and body 402 by conductor 412 and 
contact member 414. The first current path supplies the PD 
To Jod 406. A second insulated conductor 416 is coupled at 
one end to changed body 404 via а metal boat 418, which 
serves as a contact member. Conductor 416 is connected at 
its other end to load output 410. Conductor 416 is directly 
connected to boat 418, as represented by the electrical 
ground symbol. An alternative contact member may ho a 
{hin metal (ср. copper or aluminum) plate 418, which 
floats оп the water. In the later case, conductor 416 is 
directly connected to plate 418, A second current path is 
defined between Toad 406 and body 404 by conductor 416 
and boat 418 (or by conductor 416 and plate 418). А ronem 
current path occurs between charged bodies 404, 402 via the 
body of water. Thus, a complete circuit is established from 
charged body 402, contact member 414, conductor 412, load 
406, conductor 416, boat 418 or other contact member, 
charged body 404, and the return current path back io 
charged body 402. An electric current related o the PD is 
generated in load 406. 

Referring now io FIG, 11, а system S00 for generating 
electricity from the geomagnetic field and rotation of the 
carth is shown as a ВВВ embodiment of the present inven- 
tion. A potential diffrence PD is formed between spaced 
арап terrestrial charged bodies 502 and 504, In this embod 
ment, both charged bodies 502, S04 are portions of the cath 
at or near the earth's surface, but body 504 is at a higher 
‘levatian than body 502. This may be the case, for example, 
at a mountain or cliff System 500 comprises an electrical 
Joad $06 having an input $08 and an output $10. A first 
insulated conductor $12 is coupled at one end to charged 
body $02 via а contact member 514 and is connected at ts 
other end о load input 508, Contact member 514 is driven 
"mto the carth to establish good electrical contact with 
charged body 502 Conductor 512 is insulated o avoid direct 
electrical contact with the carth. A first curent path is 
defined between load S06 and body $02 hy conductor 812 
and contact member $14. The first curent path supplies the 
PD to load S06 A second insulated conductor 516 coupled 
at one end to changed body SIM via contact member 518 
and is connected ats other end to lad output 610, Member 
SIS has boen driven into the earth to make good electrical 
contact with body 504. А second current path is defined 
between load 506 and body S04 by conductor 516 and 
contact member S18. А retum current path occurs between 
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charged bodies 502, 504 via the intervening earth, Thus, а 
complete circuit is established from charged body 802, 
contact member S14, conductor $12, load S06, conductor 
516, contact member S18, charged body S04, and the reum. 
current рай back to charged body 502. An electric current 
related to the PD is generated in load 506. 

Referring now to FIG. 12, a system 600 for generating 
electricity liom the geomagnetic field and rotation of the 
earth is shown as а sath embodiment of the present inven- 
tion. A potential difference PD is formed between spaced 
арап terrestrial charged bodies 602 and 604. In this embodi- 
тем, charged body 604 is а cloud or а stream of clouds 
passing overhead and charged body 602 is a portion of the 
earth at or near the earth's surface. A preferred location for 
system 600 is at a high elevation, such as а mountain top, 
‘whore low ing clouds are а frequent occurrence. As air is 
generally а poor conductor, the Row of short circuit current 
between clouds and the earth's surface is very limited, 
resulting inthe buildup of a huge difference in electrical 
potential between the clouds and the earths surface. THIS 
EMBODIMENT IS VERY DANGEROUS DUE TO 
LIGHTNING STRIKES AND STATIC ELECTRICITY. 
ANYONE WHO BUILDS THIS EMBODIMENT, 
WHETHER AUTHORIZED BY THE INVENTOR 
HEREIN OR NOT, ASSUMES ALL RISK OF PERSONAL. 
INJURY OR DEATH AND ASSUMES ALL LIABILITY 
TO OTHERS INJURED OR KILLED AS A RESULT OF 
THE CONSTRUCTION ANDIOR OPERATION OF THIS 
EMBODIMENT. 

‘Again refering to FIG. 12, system 600 comprises an 
electrical load 606 having an input 608 and an output 610. 
‘A ist insulated conductor 612 is coupled at one end lo 
charged body 602 via а contact member 614 and is con- 
nected at its other end 10 lod input 608. Contact member 
614 has been driven ino the earth o make good electrical 
contact with body 602. A first current path is defined 
Балкон Joad 606 and body 602 by conductor 612 and 
coalact member 614. The first current path supplies the PD 
{0 lod 606, A second insulated conductor 616 is coupled at 
fone end to charged body 604 via а contact apparatus 618 und 
fs connected at is other end to lond uit 610. Apparatus 
618 includes à non-conductive tower 618a, an upwardly 
extending metal bracket 618, and a metal collector plate 
ве Tower 18a is preferably built from a non-conductive 
‘material such a, for example, wood, fiberglass, fiberglass 
reinforced plastic, and the like. Tower 618a may be sup- 
ported by non-conductive guy wires such as Phyllistran guys 
ог Polygon structural fiberglass guys. Alternatively, tower 
618a may be electrically insulated rom the ground using an 
electrically insulating barrier between the tower and the 
‘ground. Conductor 616 is electrically connected to metal 
bracket 6185, Conductor 616 is insulated о avoid electrical 
contact with the surrounding atmosphere. Bracket 618 and 
collector plate 618г establish electrical coupling with the 
electric chare in cloud 604, Pate 618 is а metal sheet of 
meti, such as copper or luminum. A second current path is 
defined between lad 606 and body 604 by conductor 616, 
metal bracket 6185, and collector plate 6180. А etum 
current path occurs between charged bodies 604, 602, via the 
atmosphere or moisture or precipitation in the atmosphere. 
"Thus, a complete circuit js established from charged body 
602 contact member 614, conductor 612, load 606, con- 
ductor 616, bracket 618, collector plate 6180, charged 
loud 604, and he кетт current path hock to charged body 
602 An electric current related othe PD is generated in load 
n. 
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As mentioned, he hazards оГ Jightning are obviously a 
major concern in system 600, Lighting protection schemes 
are not infallible and no representation is made herein that 
System 600 is sale from the hazards of lightning strikes or 
Statie electricity. In system 600, a surge arrester device 620 
5s installed between load ouput 610 and ground (FIG. 12) 
Device 620 is shown as a gas-filled surge arrester, but the 
preferred arrester isa spark gap rated for lightning strike 
ойе. Preferably. conductor 616 is a high volage 
‘rand single condvetor cable, such as used То connect 
Tightning rods to grounding rods, but covered with insulation 
having à high dielectric strength to withstand lightning 
strikes. 

An alternative embodiment to system 600 (not shown) is 
to replace apparatus 618 with a hydrogen- or helium-filled 
balloon (e.g. a weather balloon). The balloon would have a 
conductor such as copper or aluminum foil wrapped around 
itor a metal plate or band mounted on it. In this embodiment, 
insulated conductor 616 would be electrically connected to 
the conductor on the balloon, This embodiment would 
Otherwise he the same as system 600. The warnings and 
disclaimers made above with respect to system 600 are 
‘equally applicable to this embodiment 

Referring now to FIG, 13, a system 700 for generating 
electricity from the geomagnetic field and rotation of the 
earn is shown as a seventh embodiment of the present 
"avention. This embodiment concems a well and is funda- 
mentally the same as the second embodiment, except here 
the electrical Kad is located down in the wellbore. A 
potential difference PD is formed between terrestrial 
charged bodies 782 and 704 (ie. bottom of well and cath 
Surface) The well includes a drilled bore and a metal casing 
708 extending down into the bore. At the bottom of the well 
is a supply of water 705 An electrical load 706 has an input 
ТОВ and an output 710. А fist insulated conductor 712 
coupled at one end to charged body 702 vis a contact 
member 714 and is connected at its other end tp lod input 
708. A first current path is defined between lead 706 and 
body 702 by conductor 712 ond contact member 714. The 
fist current path supplies the PD to load 706, A second 
insulated conductor 716 is coupled at one end to charged 
body 704 via an electrical connection (ер. solder join) 
717 to metal casing 708. The other end of conductor 716 is 
connected o load output 710. A second current path is 
defined between load 706 and body 704 by conductor 716, 
‘connection 717 and casing 703. A rerum curent path occurs 
between charged bodies 704, 302, via casing 703 and the 
earth (and/or water 705). Thus, a complete electrical circuit 
is established from charged body 702, contact member 714, 
conductor 712, load 706, conductor 716, connection 717, 
casing 703, charged body 704, and the retum current path 
back to charged body 702, An electric current related 10 the 
PD is generated in load 706. In the case where casing 703 
is not made of electrically conductive material, an ahera- 
tive coupling arrangement with charged body 704 is: con- 
ductor 716 i connected to a contact member 718, which is 
driven into the ground at the earth's surface: 

Load 706 may contain a charge storage system and a 
wellbore submersible pump controlled by а control unit 720. 
"The charge storage system stores electricity generated by 
system 700 and supplies the stored electricity lo the pump 
‘when called upon by control unit 720. Control unit 720 
Communicates with the pump via a control cable 722. 
Contro unit 720 ineludes ап auto-control function that 
controls the pump automatically. Unit 720 switches on the 
power to the pump by means of a pressure switch actuated 
im response to a pressure valve or by means of a Пон level 
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‘witch actuated by а Пош. An example of a submersible 
pump powered by а renewable electrical energy source is 
disclosed in U.S. Pat. No. 7.837.450, which i incorporated 
herein by reference 

Referring now to FIGS, 14 and 18, а system 800 is 
another embodiment of the presen invention. This embodi- 
ment is characterized by a coaxial cable 801 installed 
between nwo spaced арап, substantially parallel, terrestrial 
charged bodies B02 and 804, Cable 801 includes a copper (or 
copper-clad steel) center conductor 812 insulated by a 
dielectric insulating material 812a, such as cellular руме 
thane, polyurethane foam of solid polyethylene. Cable 801 
further includes an outer shield conductor SI, which may 
be a woven braid of bare or tinned copper wires, а wrap of 
aluminum foil tape, a solid copper or aluminum tube, or a 
combination thereof Shield conductor #03 may be insulated 
or lef uniaslated, In FIGS. 14 and 15, conductor 803i 
insulated generally by a jacket 8030 made of plastic, such as 
polyvinyl chloride (PVC). When cable 801 is installed, 
jacket 83а is preferably removed between charged bodies 
B02 and 804, as shown in FIG. 14. System 800 comprises an 
electrical load 806 having a supply input and а ground 
output made available at a threaded female coaxial connec- 
"or 808, Cable 801 has a finished proximal end with a 
threaded mole coaxial connector 809. Connector 809 is 
considered male because it has a stinger wire, which is 10 be 
inserted into connector 808. The stinger wire is connected to 
or an extension of center conductor 812, Connector 809 
includes а threaded slip ring 809 for threading connector 
309 onto connector RI, 

(Once connectors 808 and 809 are connected together 
center conductor #12 isin electrical contact with the supply 
input of lad 806 and shield conductor 803 is in electrical 
contact with the ground output of load 806. Center conduc- 
{or 812 is electrically coupled to charged body 802 via a 
melal contact member 814. Conductor 812 delivers the 
potential difference between charged bodies 802, 804 to load 
B06. Shield conductor BI is electrically coupled to changed 
body 804 by direct contact as shown. Thus, the ground 
output of load 806 is electrically coupled to charged body 
$804, Conductor 803 is also coupled to charged body 802 by 
direct contact as shown. Allematively, conductor 803 may 
be in direct contact with а portion of the earth defined to be 
outside of charged body 802 (һи making indirect contact 
‘with body 802). A retum curent path occurs between 
charged bodies 802, 804 primarily through shield conductor 
803. Using conductor B03 as the reum current path 
improves return path performance by making the path easier 
то implement and maintain, and it operates more predictably 
Because й is not dependent on the variable properties and 
conditions of earth, water, atmospheric, and other natural or 
in sity тышт current paths. In system 800, a complete 
electrical circuit is established from changed body 802, 
contact member 814, center conductor 812, load 806 (via 
connectors 80/808). shield conductor 803 (via connectors 
‘808/809, charged body BI, and shield conductor 803 back 
to charged body 802. An electric current related to the PD 
berwoen charged bodies 802, 804 is generated in lond 806. 

"As shown in FIG. 14, an altemative or additional ground 
output 810 is provided in electrical load 806, An insulated 
conductor 816 is connected to output 810 and to a contact 
member 818. In this case, shield conductor 803 may be 
decoupled from the orginal ground output, for example, by 
‘operation of an automatic impedance sensing switch intemal 
{© load 806. Optionally. both outputs (810 and original 
output via 803) may be in operation together. In connection 

ouput 810, the reum current path remains primarily 
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‘trough shield conductor 803, The complete electrical cir- 
cuit is from charged body 802, contact member B14, center 
conductor 812, loud 806 (via connectors 809/808), conduc- 

tor 816, contact member BIB, charged body 804, and shield 
conductor 8З back to changed body 802. 

Referring now to FIG. 16, there is shown one example of 
am electrical load 900 of the presen invention. A supply 
input S and a ground output G of load 900 correspond о, for 
example, ead input 108 and Joad output 110, respectively 
(eg, sec FIG. 7). The potential difference between a pair of 
terrestrial charged bodies, obtained in accordance with the 
present invention, is presented across terminals $ and G of 
Joad 900. The apparatus of the present invention thar obtains 
this potential diference (examples of which are shown in 
FIGS. 744) is referred to in FIGS. 16-18 as a geomagnetic 
voltage source. Load 900 includes a charging circuit 902 and 
a charge storage system 904. The specifics of charging 
circuit 902 depend upon the type of charge storage system 
used. System 904 may be, for example, a rechargeable 
battery or series of batteries or a charging capacitor or bank 
of charging capacitors. A basic charging circuit for a 
rechargeable ber (or series of batteries) may bea positive 
going diode in series with a source resistor, and bath in 
Series with the rechargeable battery (or series of batteries). 
A basie charging circuit for а capacitor (or bank of capaci 
tors in series) may be an inductor in series with the capacitor 
(or bank of capacitors). The lamer circuit typically includes 
a switching element or elements to cause the geomagnetic 
Voltage source to charge the inductor in a first switched sate 
and to cause the charged inductor to charge the capacitor or 
capacitors in a second switched state. H capacitors are used 
for the charge storage cement, а preferred form of capaci- 
tor is the ultracapacitor: Ultracapacitors and their charging 
circuits ме disclosed in the following references: M. S. W. 
Chan. K. T. Chau, and C. C. Chan, Effective Charging 
Method for Ultracapacitors, Joumal of Asian Electric 
Vehicles, Vol. 3, No. 2, December 2006, pp. 771-76: and 
Maxwell Technologies Application Note, Document 
1008981 Rev 1, December 2005, pp. 23. The disclosures of 
these references ae incorporated herein by reference. See 
also US. Pat. No. 7170260 o Thrap (Maxwell Technolo- 
ses), entitled, Rapid Charger for Ultracapacitors, which is 
incorporated herein by reference. 

Referring now to FIG. 17, there is shown another example 
ofan electrical load 909 of the present invention. Load 900 
has a supply input S and a ground output G, as with oad 900, 
A geomagnetic voltage source of the present invention is 
applied to terminals S and G Load 900 includes a charging 
and control circuit 902 a charge storage system 904. and an 
electric molor 90. Blocks 902: and 904 contain the same 
Туре of charging cireuils and charge storage elements as in 
blocks 902 and 904 (FIG. 16), respectively. Circuit 902 
further includes a control cireuit or С chip that controls the 
operation of switches SWI and SW in FIG. 17. In a first 
‘operating stage, switch SWI is closed and switch SW? is 
open, and the geomagneti voltage source and circuit 902 
‘change the storage element or elements of change storage 
System 904% In а second operating sage, switch SWI is 
open (or sometimes remains closed) and switch SW2 is 
Closed, and system 904 powers electric motor 906. Motor 
906 is typically а DC motor, but may be an AC motor if, 

ere is installed between the output of system. 

js understood that, in ап alternati 
embodiment, load 990 may simply consist of motor 906, 
which would be directly driven Бу the geomagnetic voltage 
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Referring now to FIG. 18, there is shown а further 
example of an electrica lad 900" of the present inver 
Load 900" а supply input S and a ground output б, as 
with loads 900 and 9007 А geomagnetic voltage source of 
the present invention is applied to terminals S and G. Load 
900 includes а charging and control circuit 902", a charge 
storage system 904", and an inverter or AC generator wih 
Step-up transformer 906". Blocks 902" and 904” contain the 
same fpes of circuits and charge storage elements as in 
blocks 902" and 904° (FIG. 17), respectively. In a fint 

ing stage of load 900", switch SWI is closed and 

JA i open, and the geomagnetic voltage source 
and сисий 902" change the storage clement or elements of 
charge storage system 904", In а second operating stage, 
‘Switch SWI is open (or sometimes remains closed) and 
Switch SWZ is closed, and system 904" powers inverter or 
AC generator with step-up transformer 906”. If an inverter 
block 906" directly converts the DC voltage from block 904" 
10 AC voltage and steps up the voltage to a desired level, If 
an AC generator, block 906" includes a DC motor for driving 
the AC generator and a step-up transformer raises the 
voltage о а desired level. In the later case, block ЭМ" 
drive the DC motor, which in trn drives the AC generator. 
"The desired level of AC voltage may be at the mains level 
so that it can be applied to the electric power grid, for 
‘contributing power 10 the prid. FIG. 18 shows the output of 
block 906" being applied to an electric power grid. 

The phrases, “earth's surface” and “the surlace of the 
earth,” when speaking about orientation or relative position 
e. “a direction normal 10 the earth's surface”), mean the 
general or averaged plane of the surface if observed locally 
or the general tangent of the surface if observed from space. 
In addition, these phrases are to be construed broad enough 
w include the surface of any body of and, water orice or any 


In connection with the first through fih and seventh 
embodiments of the present invention (FIGS. 7-11 and 13), 
the insulated conductors (112, 116, 212, 216, 312, 316, etc.) 
may bea 14-Gauge insulated Stranded THEN Cable, Model 
No. 22955957, supplied by Southwite Co., Carrollton. Ga 

"While the prefered embodiments of the invention have 
boen particularly described in the specification and illus. 
trated in the drawing, it should be understood that the 
invention is not so limited. Many modifications, cauivalents 
and adaptations of the invention will become apparent to 
those skilled in the art without departing from the spirit and 
scope of the invention. as defined in the appended claims. 

"What is claimed is: 

1. А method of generating electricity from the geomag- 
netic field and rotation of the cath, the eat rotating 
through the geomagnetic field to form a potential difference 
between fist and second earth-bound terrestrial charged 
bodies, the first and the second сапу вош! terrestrial 
charged bodies being spaced apart in а direction substan- 
tilly normal to the earth's surface, suid method comprising 
the steps of 

(a) using a system including (i) an electrical lod having 

э supply input and а return ouput, Gi) а first curent 
path having а first end coupled tothe supply input of 
the electrical lead, and (ii) а second current path 
having а fist end coupled to the return output of the 
lectica load 

Ф) coupling a second end of the first current path to the 

first carih-bound terrestrial charged body and coupling 
а second end of the second current рай! o the second 
arlb-bound terrestrial charged body, such that the 
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octal load is electrically coupled to the fist an 
Second carih-bound terrestrial charged bodies; and 

(e) generating in the electrical lod an electrical current 

‘related to the potential dillrence formed between the 
бг and the second carth-bound terrestrial charged 
"odios by the earths rotation through the geomagnetic 
pm 

2. The method of claim 1, wherein the first earth-bound 
terrestrial charged body includes a first portion of the earth 
located below the earth's surface and the second carth- 
‘bound terrestrial charged body includes a second portion of 
the carth located at about or near the earths surface, and 
wherein the earth contains an opening extending between 
the first and the second portions of the card, 

said first current path including (û) an electrically insu- 

lated conductor extending at least partially through the 
opening and (ii) а conductive contact member coupled 
то the electrically insulated conductor for establishing 
electrical contact between the first portion of the cath 
and the electrically insulated conductor: 

э. The method of claim 2, wherein the electrical Joad is 
located within the opening, between the first and the second 
portions of the earth. 

A. The method of claim 2, wherein the opening is а bore 
or shafi of a well or mine, he well or mine including a 
bontom, and wherein the first portion of the earth includ 
the bottom of the well ог mine, said electrically insulated 
conductor extending through the bore or shaft and the 
conductive contact member establishing electrical contact 
"Between the bottom of the well or mine and the electrical 
insulated conductor 

5. The method of chaim 4, wherein the bore or shafi is 
ined with a metal casing, the metal casing being in contact 
with the second portion of the earth and the second curent 
puth being in contact with the metal casing, such that the 
Second current path is in electrical communication with the 
Second portion of the earth. 

% The method of chaim 1, wherein the first and the second 
cath-hound Terrestrial charged bodies are first and second 
portions of the earth, respectively, located at about or near 
the surface of the earth, the first portion of the earth being 
at a first elevation and the second portion of the earth being 
at a second elevation, the first elevation being different than 
the second elevation. 

7. The method of claim 1, wherein the first cath-bound 
‘terrestrial charged body is a portion of the earth at a bortom 
of a body of water, and wherein the second earth-bound 
Terrestrial charged body is water at about or near the surface 
of the body of water 

в, The method of claim 7, wher 
body of salvat. 

9. The method of cim 1, wherein the electrical ood 
includes a rechargeable energy source, said method further 
comprising the step of 

1c) charging the rechargeable energy source with the 

есе curent generated in step (c). 

10, The method of claim 9, wherein the electrical lond 
further includes an electric pump, said method further com- 
prising the step of 

(6) powering the electric pump with the rechargeable 

energy source, 

MI The method of claim 9, wherein the electrical Joad 
includes an electric motor, said method further comprising 
the step of 

{d} powering the electric motor with the rechargeable 

energy source, 


in the body of water is a 
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12, The method of claim 1, wherein the electrical load 
includes an electric pump, said method further comprising 
the step of 

(€) powering the electric pump with the electric current 

‘generated in step (9) 

13. The method of claim 1, wherein the electrical load 
includes an electric motor, said method further comprising 
the step of 

(e) powering the electric motor with the electric current 

‘generated in step (9) 

14: The method of claim 1, wherein the electrical load 
includes а rechargeable energy source including а recharge- 
able battery and a charging circuit coupled to the recharge- 
ale batter: 

15, The method of claim 14, wherein the electrica] load 
further includes an electric motor coupled to the recharge 
able battery: 

16. The method of claim 1, wherein the electrical load 
includes а rechargeable energy source including а one or 
‘more capacitors and a charging circuit coupled to the one or 
more capacitors. 

17. The method of claim 16, wherein the one or more 
capacitors are one or more ultracapacitors. 
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This is what we are used to seeing: 


N 
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I'm going to break down what I think is actually happening and how | view 
it using the advice of Ed Leedskalnin, Walter Russell and John Searl's Law 
of Squares. 


Ed Leedskalnin said there was only Positive and Negative. Only North and 
South. Walter Russell said there are 2 sets of Positive and Negative for 
every bit of matter since this is a 3 dimensional universe. 


Ed Leedskalnin hinted to a mathematical secret he called his "Sweet 16". 
There just happens to be 16 points on our Cardinal Directional System. 
16 = 4 sets of 4 


1 view 8 bar magnets each with a North and South pole. (Positive and 
Negative) 8 magnets, 2 poles each = 16 poles 
1 bar magnet is a line. 
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In our Cardinal System, there is a West and East also. 
But Ed Leedskalnin says there is only Positive and Negative. Only North 
and South. 

So lets refrain from using West and East and instead... flip North and 
South 90 degrees on it's axis. Lets only use North and South (N 5) 


N 


\/ 
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So now we have this below. Consider this Set 1 


The next part of the Cardinal System is the NW, NE, SE, and SW. 
Lets swap NE and SW for N and S. 


And swap NW and SE for N and S. 


Set 2 is at a 45-degree tilt relative to Set 1. 


Lets overlap Set 1 and Set 2 to see what it looks like so far. 


N 


There are 8 more points to account for on the Cardinal System: 
NNW, NNE, ENE, ESE, SSE, SSW, WSW, and WNW. 


Set 3 and Set 4 seem to be 1.618 smaller than Set 1 and Set 2 and are at 
a 22.5-degree tilt on either direction relative to Set 1. 
Lets swap again. 


WSW will become N ... апа ENE will become S. 


Set 4: 
NNE will become N ... and SSW will become S. 
WNW will become N ... and ESE will become S. 


м 
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And now let's overlap Set 3 and Set 4 to see what that looks like: 
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Now lets see what all four sets look like overlapped: 


This next part flows right into John Searl's Law of Squares. 


Lets put a square over each Set. Red for Set 1, Blue for Set 2, Orange for 
Set 3 and Green for Set 4. 


John Searl’s Law of Squares. 


Here is an example of a 3 by 3. Each row adds up to 15. 
The more complex the Squares, the more complex the fractal. 


2|7|6 -15 
9 |5 [1-15 
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Here is a modern and ancient version called "Magic Squares" which can be 
found in many cultures throughout history and below that is the fractal | 
ended up drawing from merely showing the rows add up the same. 


Each row that added up to 34, | drew a line through. 
Each line and square is a different combination that makes up 34. 
There are quite a few. I've counted 15 combinations. 


It's difficult to see them all with just black and white, so here is a model 


with 15 different colors. Red is the thickest all the way to the four black 
dots which also add up to 34. 


Tesla said in order to make an effective Earth Battery, the North end 
(Positve / Copper) should be driven in the ground deeper than the South 
Pole. (Negative / Zinc or Galvanized Steel) 

If we look at a bar magnet... we can see that the South Pole or Negative 
end collects a denser portion of iron shavings. The North Pole's field will 
always be a little bigger/ expanded than the South Pole. 


Even some crop circles hint to the notion of a Denser Negative and 
Expanded Positive. 


And lets go back and watch the first few seconds of this Cymatic 
experiment. If you look really closely, you can see more sand accumulates 
on the right side of the plate. 

This leads me to believe that the left side of the plate in this video was 
facing North and the right side was facing South. 

http://www. youtube.com/watch?v=GtiSCBXbHAq 


Perhaps part of the reason why we haven't figured it out yet, is because 
we think perfection is symmetrical. 
Perfection in this case is not symmetrical. There are differences. 


Even though the vibrational waves are symmetrical in nature, which in 
turn creates a symmetrical design... it doesn't mean that the matter and 
parts making up that design are going to be evenly distributed within that 
magnetic field. 

There will always be more "stuff" on one side than the other. 


No one's face is perfectly symmetrical either. 
It has to be the correct orientation and configuration of magnetic fields. 
Always more Positive than Negative... even though it LOOKS like there is 
more negative than positive because of the dense accumulation. 

But even Einstein misinterpreted less as more. 


So lets look at the original Cardinal compared to the new one. 
If you notice, they don't line up exactly. 


This is because when you overlap all 4 sets, it seems to tilt at a 23.5- 
degree angle 


Wow... just like Earth. 


Now lets start to combine all of um! 


A good notion bought up was that East and West are not exactly Positive 
and Negative, so we can't use М 5 for all the points. 

East and West are each half North and half South. 

That means the 8 smaller points must each be a quarter North and a 
quarter South. relative to the stronger fields. 
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We seem to be missing some things we can't account for on paper. 


The Neutral points can't be seen. 

So imagine tilting the entire Cardinal Graph like a CD so the perspective 
changes until you can see the axis of the neutral line or zero point. | 
believe the "neutral line" colored in purple is representative of a vortex. 
Like an hour-glass shaped vortex 


NEES 


Cardinal Graph in Vortation. 
Phi (and inverse Phi) 


This one = zero resistance = Vt This second one = resistance = t^2 


On paper, we can show the Cardinal System as straight lines. But in 
Reality.... there are no straight lines. Only arcs. So, perhaps... 
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4 directions of Phi = Vortation: 


8 Counter-rotating Phis 
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‘The invention described herein may be manufactured 
d used by or for the Government for governmental 
Purposes without payment to me of any royalty bereon. 

This invention relates to the convenient and economical 
provision of power forthe operation of electronic dreta 
abd devices wing transistors, and of other electrica] de 
vices having modest power requirements 

А great advantage of transistors, 
for their enthusiast reception since 
few years ago, 


2 


devices, to be economically and conveniendy аа 
ion any batteries whatever, and indeed йош any 
Power supply whatever as power supplies are ordinarily 
Conceived. 

‘The invention centers around my discovery that it is 
practicable to constract operative transistor circuis that 
are able to abstract from the atmosphere suficient cies 
dromagnet energy to provide all necessary supply volt 
ages and currents for their own operation, Cini and 
devices powered according to my invention wil opes 
indefinitely without any local power source whatever, 

1 have successfully constructed and demonstrated sach 
circuits, For example, 1 have constructed а Байит 
transistor radio receiver on which 1 have listened to clücr 
nearby or disant broadcast stations as desired, using 
dither headphones or a loudspeaker; this receiver hos bei 
Powered entirely by electromagnetic enemy abstracted 
from the atmosphere, 

From the successful operation of this receiver, and 
from other experimental work, it becomes clear thst by 
the methods and means of the invention, a grent vation, 
of practical and useful transistor circuits can be powered 
entirely by energy abstracted from the atmosphere, 

Furthermore, as will become spparent below, тиу in- 
Yention is applicable to the powering of otber белеш 
devices requiring relatively small amounts of power, 

An object of the present invention i to provide meth- 
ids and means for powering transistor circuits entirely 
‘rom radiofrequency energy abstracted from the anos 
phere. 

‘Another object is to provide methods and means for 
powering remote radio receivers, low-powered radio ean 
Fitters, and other low-powered electrical devises, with 
«леу received by radio from a master station, so Wat 65 
то local power supplies ae needed by the devices sod a 
thot the powering or noa-powering ofthe remote device 
В under the control of the master station, 

A further object is to provide methods and means for 
Powering transistor circulis and other low-powered Uer 
{sical devices with radiofrequency energy received from 
‘one or more emote radio transmitters. 
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Other objects, aspects, uses, and advantages of the ine 
vention will become apparent from the following descrip. 
tion and from the drawing. 

Figure 1 is а schematic diagram of а transistor radio 
receiver in which Ш necessary power is supplied by en. 
ray abstracted from the atmosphere in accordance with 
the invention. 

Figure 2 is a schematic diagram showing a general sp- 
plication ofthe invention to provido direct current power 
o à load. 

Figure 3 is a schematic diagram of a system for obtain- 
ing a high energy D.C. source at а high voltage level 
‘wing energy abstracted from the atmosphere. 

Referring to Figure 1, a receiving antenna 1 is con- 
nected to antenna coupling cols 2 and 3, the other ends 
of which are connected to ground. А parallel resonant 
сий consisting of coil 8 and capacitor 6 is coupled to 
coll 2. A second parallel resonant circuit сой of 
coil 7 and capacitor 10 is coupled to coil 3, A third 
parallel resonant circuit consisting of col 11 and capac. 
йог 12 is also coupled to сой 3. 

Сой § and capacitor 6 are tuned to the frequency of 
2 Fabio transmitter from which iis desired (o receive 
{nformation—for instance, en amplitade modulated stand 
ari broadcast station. The signal received from this trans. 
Mitter need not be strong. The signal is detected by diodo 
15 to obtain an audio-requency information signal, This 
audio signal is coupled through a capacitor 16 und is amt 
plied by a circuit that includes а transistor 17 having a 
base 20, an emitter 21, and а collectar 22. "The sina 
fied audio output of the transistor is coupled through an 
audio transformer 23 to an electroacoustical rans 
preferably a permanentmagnet dynamic loudspeaker 23 
55 shown, 

‘The novelty of the invention lies largely in the method 
go means by which the necessary direct-current power 
is supplied to the emitter and collector circuits of tare, 
tor 17. ‘This method and means will now be described 

Сой 1 and capacitor 10, and also сой 11 end capacitor 
12, are tuned to receive radio signals of relatively high 
strength. Tt does not meter whether these signals conc 
‘in information, “These power signals are rectified oy 
diodes 26 and 27 to provide directeuren! power that У. 
filtered by capacitors 30 and 31. The D.-C, power this 
obtained is utilized to power the trondetor 17. 

Ла the circuit shown, two tuned circuits (coll 7 and 
capacitor 10, and coil 11 and capacitor 12) arc tuned io 
power signals and the D.C. voltages obtained from cac 
‘te connected in series, The tuned power circuis may 
be tuned to the same or diferent power signals, Under 
ertain circumstances it may be desirable io tse morc 
than two tuned power «теці and to tune thea 10 more 
{an но power signals; in this way power can be obtained 
‘om several signals and combined. On the other hand, 
Жа strong power signal is available, а single ined power 
circuit may sulice to give the needed D-C. power. 

‘Even weak information signals can be гесе мей stczes- 
fully. A plurality of transistor amplifier stages con bo 
aed И desired, or other circuits such as superheteredyne 
circuits сап be wed, iis merely necessary that а si. 
ently stone power signal or signals be available to pro- 
dide the small amount of D.C. needed 10 power de 
transistors, 

JE the information signal happens to be strong, it can 
be шей as the power signal; all of the tuned ret (coll 
S and capacitor б, coil 7 and capacitor 10, cal 11 and 
capacitor 12) are tuned to the information Signal 

Engineers who have observed my invention ia operation 
‘have been surprised at the unexpectedly good reals ob 
fained, even with readily available power signals of gute 
moderate strength, For instance, аети Sawer Tos зы 
isfactory operation of a loudspeaker at low volume i 
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readily obtained from а SKilowatt standard broadcast 
Staton 5 miles away, using only an indoor antenna to pick 
"up the power signal as well as information signals. In 
риса operation under these conditions, a-D.-C. voltage 
fof about 2.3 to 3 voll [s obtained between the emitter 
fad the collector, at a current of about 250 microamperes; 
D.-C. power input (o the transistor s thus of the order 
‘of 05 to 1 milan, So fares Lam aware, no on:has 
ever before discovered and demonstrated the practicability 
‘of this method of powering a radio receiver. 

Because existing broadcast stations within a radius of 
a number of miles provide adequate power signals; he 
invention is readily practicable with existing power sig- 
mils in almost any location in ог near any city а the 
United Stats. 

“Although Т have describe transistor radio receiver 
powered by my invention, it will be readily apparent that 
fhe invention 1s applicable to the powering of any tran- 
ior circu using one ог а number of transistors, amd 
to the powering of other devices requiring relatively small 
amounts of power. For instance, sensitive electrome 
chanical, electrochemical, or electrothermal devices can 
De operated by the method of the invention. 

‘Referring to Figure 2, which shows а more general em- 
bodiment of шу invention, an antenna 35 picks up radio- 
frequency energy from the atmosphere. This enersy 
flows through сой 36, which is coupled to a tu 
consisting of сой 37 and capacitor 49. The 
quency voltage across capacitor 40 is rectified by diode 
lend altered by a low-pass filier 46 consisting of capas- 
йог 42 and 44 and choke сой 43. The resulting D- 
voltage is applied to а load 45, 

"m the practice of my invention, larger amounts of 
power can be obtained for short periods of time by stor- 
ng received energy in a suitable energy storage device. 
Stored energy may then be withdrawn at intervals at a 
more rapid rate than that at which it was received and 
putinto the storage device. Та this way the invention can 
фе used to provide short pulses of relatively very high 
electrical energy, This result can be readily obtained by 
Charging а relatively large capacitor with direct current 
and then discharging the capacitor rapidly Ino а load 
When desired, This rapid discharge can be initiated auto- 
matically when the voltage across the capacitor reaches 
а certain level, or it can be initiated when а transistor 
Tulio receiver receives a certain information signal. 

"Higher voltages can be obtained with the invention by 
means of well known devices for raising D.C. voltages 
shown in Figure 3. The D.C. voltage output from the 
арасот 44 сап be used fo power a low frequency tram- 
‘Shor oscillator 52 whose AC. output is raised to a higher 
Foliage leve by the transformer 58. This relatively high 
AC: voltage can then be rectified by a diode 61 and fed 
то а capacitor 64 to provide a high energy DC. source 
at a relatively high voltage level atthe terminals 69 and 
То" 1t desired, energy cen now be withdrawn from the 
Capacitor 64 а} intervals in short pulses of high eneray 
Ste high voltage level. Pulsed radio transmission is one 
fof the posible uses for this form of the invention. Other 
uses would be to provide a single relatively powerful pulse 
heeded to actuate an electrothermal or electromechanical 
device. 

"As has been indicated above, in many locations and 
particularly anywhere im or near most American cities, 
Power signals normally present in the atmosphere are 
Teddy available forthe easy and convenient practice of 
{he invention, However, the invention аво has important 
applications in systems ia which the necessary power sig 
nalis generated and transmitted specifically for the opera 
fon of the particular system. Such systems can, for sx- 
ample, comprise а master sation transmitting’ all the 
‘power that is needed for hundreds or thousands of fixed 
Sr mobile transistor receivers or other remote devices over 
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a range of many miles, This eliminates the need for 
Bundreds or thousands, as the case may be, of local power 
supplies. At Во same time, such a system has the advan- 
luge that all of the remote devices can bo simultaneously 
activated or deactivated at the will of the master station, 
simply by staring or stopping the transmission of the 
power signal. Та such systems it wil often be advanta- 
Beous to use power signals of frequencies sufcienly high 
do permit the use of resonant receiving anienzas of small 
physical dimensions for signal pickup at the remote de 

Жош. In addition tothe power signal, the master station 
‘Bay neni an Information signal on the same or a di 

‘Certain types of devices powered entirely by received 
radio waves аге of course well known. The well known 
тунш set” of the early days of radio, which used a diode 
rectifer 10 demodulate an amplitude-modulated rado- 
frequency signal, is ап outstanding example of such a de- 
Mice. My invention is readily distinguishable from such 
prior devices, however, In typical prior devices а modu- 
ted radiofrequency signal is applied to а diode (o obtain 
unidirectional halt. wave pulses whose amplitudes vary 
"ih modulation, These pulses are integrated by means 
Оба capacitor to obtain а unidirectional signal the ampli- 
fide of which follows the sudiorequency modulation en- 
Slope. "Te the radiofrequency signal is received wil 
Suficient strength the audio signal may have suficient 
Power to operate headphones or similar utilization device 
У power amplification; but the signal is utilized for 
its information content, rather than to supply noninfor- 
mation containing power. 

‘My invention, on the other hand, entails the utilization 
of received. radiofrequency energy to supply power to at 
dest one pair of circuit points (across capacitor 34 in 

1, Tor example), such circuit points requiring power 
solely for its power content and not for any information 
or modulation it may contain. In other words, my inven- 
fon entails the utilization of radiofrequency energy to 
Supply power that would otherwise have to be supplied 
by batteries, generator, от other local power source, 

Tt will be apparent that the embodiments shown are 
only exemplary and that various modifcations can be 
made in construction and arrangement within the scope 
‘of the invention as defined in the appended claim. 

Tela: 

‘An electrical device for obtaining a high energy D.C. 
source at a high voltage level using energy abstracted 
from tbe atmosphere, said device comprising in combina 
ion: resonant means for receiving radio waves, fist recti- 
er means for converting said radio waves into first direct 
curent energy, ist capacitor means for storing sid frst 
"rect current energy, an oscillator powered by said direct 
Current energy, said oscillator producing an A-C. output, 
transformer means for raising said A-C. output to an in 
creased voltage level, second Tectifier means for convert- 
ing the A-C. output of increased voltage level from said 
transformer into second direct current energy, and second 
capacitor means for storing said second direct current 
pen 
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PERSONAL FLIGHT VEHICLE 


FIELD OF THE INVENTION 

[001] Embodiments of the invention generally relate to flight systems. More 
particularly an aspect of this invention relates to a flight vehicle levitating a user via 
electric energy. 

BACKGROUND OF THE INVENTION 

[002] — Systems which allow a user to fly above the earth or in space exist today. 
Some current solutions rely on traditional rocket based thrust which cannot be 
sustained safely or for any functional duration and propellers which are unsafe and 
require a tremendous amount of fuel to achieve and maintain lift capability and 
maneuverability. 

[003] These rocket based flight systems can cause dismemberment and death 
upon failure and throw metal violently upon mishap. The fluid and electromechanics to 
operate them may be fragile and difficult to maintain. Typically, the systems to operate 
these rocket based flight systems are so complex and the forces involved so great that 
only specialized, heavily trained personnel can operate them. 

[004] ^ Some propellers based flight systems may cause dismemberment and death 


upon contact and throw blades violently upon mishap. Usually propellers require 
velocity. Propellers require 
heavy engines to power them. Propellers may require a tremendous amount of fuel to 


achieve and maintain lift capability and maneuverability. 


tremendous mechanical effort to turn on and maint 


[005] Вой of the above systems can require runways, a great amount of space, 
and be uncomfortably noisy to a human user. 

[006] Traditionally, experimental lon processing and lon-Wind based lift systems 
utilize a high-voltage corona-effect to create aerial propulsion. The high-voltage current 
works by ionizing air-molecules, which are then transported from an emitter to a 
collector through the surrounding atmosphere. In a manner similar to a propeller ог 
helicopter rotor, the lon processing is able to move a mass of air, which in turn causes 
propulsion. 

[007] А shortcoming of maintaining a high-voltage is the amount of power required 
to create the voltage in the first place. The electrical-engineering formula (voltage x 
current = power) provides some insight into the nature of this problem. To create a 
conduction channel at 80,000 volts and 1mA of current, the amount of power required is 
80 watts. If itis determined that a voltage on the order of 160,000 volts creates a more 
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powerful conduction-channel than the initial 80,000 volt charge does, then the power 


requirements double to 160 watts. 

[008] Another shortcoming of a high voltage lon-Wind based propulsion system is 
unshielded systems during operation produce a significant amount of X-Radiation. 
While exposure of this sort can be shielded with advanced materials and by 
engineering the passenger compartment to be distanced from the source of X-Ray 
emissions, any ion-wind technology utilizing high-levels of both voltage and current will 
rapidly produce unreasonably high amounts of X-radiation. 


[009] Another major consideration for a high-current device utilizing high-voltage 
electricity to create propulsion is the inherently "messy" nature of high-voltage ion-effect 
electricity. lon-wind is seldom as clean as it looks, in that quite often static electricity 
builds up on nearby surfaces, causing damage to instrumentation and in some cases 
even a dangerous shock potential. 

SUMMARY OF THE INVENTION 

[0010] Various methods, apparatuses, and systems in which an electric-energy 
lifting panel levitates a user secured to the electric-energy lifting panel. The electric- 


energy lifting panel includes a first capacitive plate and a second capacitive plate 
having different geometric dimensions to generate а net-directional force. An ion 
conditioner ion enhances air around the first capacitive plate and the second capacitive 
plate. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0011] Тһе drawings refer to the invention in which: 

Figure 1 illustrates an offset front side view an embodiment of a personal 
flight vehicle having an electric-energy lifting panel that levitates a user via electric- 
‘energy and a gaseous propulsion system to supply directional thrust for the flight 
vehicle. 

Figure 2a i 
in which the user is using an embodiment of a flight situation display system. 
Figure 2b illustrates an offset rear view of an embodiment of a personal flight 


istrates a side view of an embodiment of a personal flight vehicle 


vehicle. 

Figure 3 illustrates a side view of an embodiment of a ground based power 
distribution tower to inductively supply power to the inductive transformers in the flight 
vehicle. 
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Figure 4 illustrates a back view of an embodiment of a personal flight vehicle 


having an eleciric-energy lifting panel located underneath the user. 

Figures 5a and 5b illustrate an exploded view of a portion of an embodiment 
of an electric-energy lifting panel having an ion plate array layer to form the first part of 
the capacitance plate system. 

Figure 6 illustrates an offset side view of an embodiment of an ion plate bent 
over at the top and the relationship of an emitter wire to the ion plate. 


Figures 7a and 7b illustrate an exploded view of an embodiment of an 
electric-energy lifting panel having multiple layers of emitter wires stacked on top ion 
plate array layers. 

Figure 8a illustrates a side view of an embodiment of the personal flight 
vehicle having an electric-energy lifting panel located above the user. 

Figure 8b illustrates a back view of an embodiment of the personal fight 
vehicle. 

Figure 9 illustrates а bottom up view of an embodiment of personal fight 
vehicle having an ion conditioner to generate an ion enhanced air-gap between and 
around the capacitive plates. 

Figure 10 illustrates a front view of an embodiment of a ground based power 
distribution tower having a high voltage Direct Current power-supply to inductively 
supply a pulsating Direct Current to the inductive transformers in the personal fight 
vehicle. 

Figure 11 illustrates an example high voltage pulsating DC power supply 
located inside a ground based power distribution tower. 

Figure 12 illustrates a wire frame view of an embodiment of an electric- 
energy lifting panel. 

Figure 13 illustrates an exploded view of a portion of an embodiment of an 
electric-energy lifting panel. 


Figure 14 illustrates front view an embodiment of the emitter wire air gap and 
ion plate relationship. 
Figure 15 illustrates an embodiment of an electric-energy lifting panel. 


Figure 16 illustrates an embodiment of the personal flight vehicle using a 


laser as an ion conditioner. 
Figure 17 illustrates an embodiment of the personal flight vehicle having the 


flight situation display system. 
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Figure 18 illustrates an embodiment of the personal flight vehicle having an 


electric-energy lifting panel located under the user. 

Figure 19 illustrates an embodiment of a single layer of concentric rings of an 
ion plate array. 

Figure 20 and Figure 21 illustrate an embodiment of a single ion plate bent 
over at the top edge of the plate. 

Figure 22 illustrates an embodiment of a portion of the electric-energy lifting 
panel changing the air gap between the emitter wire layer and ion plate array. 

Figures 23-28 illustrate various views of an embodiment of a personal flight 
vehicle. 

Figures 29-33 illustrate various views of an embodiment of a personal flight 
vehicle. 

Figures 34 and 35 illustrate electric-energy lifting panels in the shape of a 
three dimension triangular sphere. 


[0012] — While the invention is subject to various modifications and alternativo forms, 
specific embodiments thereof have been shown by way of example in the drawings and 
will herein be described in detail. The invention should be understood to not be limited 
to the particular forms disclosed, but on the contrary, the intention is to cover all 
modifications, equivalents, and alternatives falling within the spirit and scope of the 
invention. 

DETAILED DISCUSSION 

10013] Іп the following description, numerous specif 


details are set forth, such as 
examples of specific data signals, named components, connections, number of 
memory columns in a group of memory columns, etc., in order to provide a thorough 
understanding of the present invention. It will be apparent, however, to one of ordinary 
skill in the art that the present invention may be practiced without these specific details. 
In other instances, well known components or methods have not been described in 
detail but rather in a block diagram in order to avoid unnecessarily obscuring the 
present invention. Thus, the specific details set forth are merely exemplary. The 
specific details may be varied from and still be contemplated to be within the spirit and 
scope of the present invention. The term coupled is defined as meaning connected 
either directly to a component or indirectly through another component. 
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[0014] Іп general, various methods, apparatuses, and systems are described in 


which an electric-energy lifting panel levitates a user secured to the electric-energy 
lifting panel. The electrio-energy lifting panel includes a first capacitive plate and a 
second capacitive plate having different geometric dimensions to generale a net- 
directional force. An ion conditioner enhances ions in the air around the first capacitive 
plate and the second capacitive plate. 

[0015] — Figure 1 illustrates an offset front side view an embodiment of a personal 
flight vehicle having an electric-energy lifting panel that levitates a user via electric- 
energy and a gaseous propulsion system to supply directional thrust for the flight 
vehicle. Embodiments of the personal flight vehicle 102 may have one or more of the 
following components. 

[0016] Ап electric-energy lifting panel 104 that has a first capacitive plate 106 and a 
second capacitive plate 108 having different geometric dimensions. The electric-energy 
lifting panel 104 levitates a user secured to the flight vehicle 102 via electric energy. A 
tortuous pivot frame 110 couples to the electric-energy lifting panel 104 to allow ће 
electric-energy lifting panel 104 to redirect vertical lift to horizontal thrust. 

[0017] A body harness 112 having vertical telescoping posts 114 with foldout 
footpads 116 and a flip and lock waist dashboard 118 to secure the user to the 
personal flight vehicle 102. The footpads 116 may have extension heel rests and 
landing feet. The body harness 112 may also have belts to secure the user to the flight 
vehicle 102. А front panel navigation system 120 may mount on the flip and lock waist 
dashboard 118. 

[0018] Тһе capacitive plates 106,108 may include, for example, а set of parallel and 
layered series of lifting cells and an emitter wire. An ion conditioner 122, such as ultra- 
violet-light emitting bulbs, an Excimer laser or other similar device, may condition air in 
between and around the capacitive plates 106,108. The ion conditioner 122, such as 
ultra violet ight emitting bulbs, may be mounted in an array on the underside of the 
electrio-energy lifting panel 104. 

[0019] А gaseous propulsion system 124 provides directional thrust for the personal 
flight vehicle 102. The gaseous propulsion system 124 couples to the body harness 
frame 112. The gaseous propulsion system 124 may use an air-breathing rocket 126 
with hydrogen fuel support 128. 

[0020] ^ Figure 2a illustrates a side view of an embodiment of a personal flight 
vehicle in which the user is using an embodiment of a flight situation display system. 
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The flight situation display system 230 may be built into a visor connected to a users 


helmet 231. The global positioning system navigation system 220 may send and 
receive data to the flight situation display system 230. The helmet 231 as well as the 
User flight suit 232 have Electro Magnetic Field shielding built into these components. 
[0021] Figure 2b illustrates an offset rear view of an embodiment of a personal flight 
vehicle. Uncondensed hydrogen cylinders 234 attach to the frame of the gaseous 
propulsion system 224. The Uncondensed hydrogen cylinders 234 are part of a solid- 
state hydrogen storage and recovery system 236. The solid-state hydrogen storage 
system provides hydrogen to the fuel cells 238 located underneath the uncondensed 
hydrogen cylinders 284. The solid-state hydrogen storage system also provides 
hydrogen to the air-breathing rockets 226. The fuel cell stack 238 also connects to the 
atmosphere in that the fuel cells 238 may use air as an oxidizer. 

[0022] Ап inductive transformer stack 240 also is located under the uncondensed 
hydrogen cylinders 234. The inductive transformers 240 receive electric energy from 
опе or more ground-based towers. The inductive transformers 240 supply this electric- 
energy to the first capacitive plate 206 and the second capacitive plate 208. The first 
capacitive plate 206 and a second capacitive plate 208 having different geometric 
nsions generate a net-directional force to levitate the flight vehicle 202 and the 
user secured to the personal flight vehicle 202. The ion enhanced air gap between and 
around the capacitive plates 206, 208 decreases the amount of power required to lift a 


given amount of weight. 
[0023] Figure 3 illustrates a side view of an embodiment of a ground based power 
tribution tower to inductively supply power to the inductive transformers in the flight 
vehicle. The ground based power distribution tower 342 may have high voltage Direct 
Current power-supply 344 to inductively provide a pulsating Direct Current to the 


onboard inductive transformers. The ground based tower 342 may also have 
electromagnetic field shielding 346 in place. 

[0024] ^ Referring to figure 2a, a canister 248 containing an emergency parachute or 
рагазай also connects tho frame of the gaseous propulsion system 224. Note, the 
‘components can vary on where and how they connect to one another. For example, 
the ion conditioner 222, such as a laser 250, may attach to the top part of the frame of 
the gaseous propulsion system 224. Even the electrio-energy lifting panel 204 may be 
located undemeath the user. 
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[0025] ^ Figure 4 illustrates a back view of an embodiment of a personal flight vehicle 


having an electric-energy lifting panel located underneath the user. In this embodiment, 
the electric-energy lifting panel 404 located underneath the user. The electric-energy 
lifting panel 404 has an added shielding layer 405 of built into a portion of the electric- 
energy lifting panel 404 in order to shield the user from the Electro Magnetic Field 
generated by the electric-energy lifting panel 404. The tortuous pivot frame still 410 
couples to the electric-energy lifting panel 404 to allow the electric-energy lifting panel 
404 to redirect vertical lift to horizontal thrust. The air-breathing rockets 426 provide 
directional thrust and additional lift for initial lift off. 


[0026] Figures 5a and 5b illustrate an exploded view of a portion of an embodiment 
of an electric-energy lifting panel having an ion plate array layer to form the first part of 
the capacitance plate system. In this example, the electric-energy lifting panel 504 has 
three layers 550,551, 552 of parallel and layered series of ion plate arrays. The ion 
plates form concentric rings of differing geometric sizes 554. Each of the concentric 
rings 554 is stacked on top of one another in the layers 550,551, 552. Note, three 
layers are only an example number of layers in various embodiments of the electric- 
energy lifting panel 504. 

[0027] Рідше 6 illustrates an offset side view of an embodiment of an ion plate bent 
over at the top and the relationship of an emitter wire to the ion plate. An emitter wire. 
656, such as a Corona wire, may form the second part of the capacitance plate system. 
‘An ion-enhanced air-gap 659 may exist between and around the ion plate 658 and the 
emitter wire. The ion plate may be bent over at the top edge 660 of the ion plate 660. 
Multiple ion plates may form concentric rings of ion plates of various geometric shapes 
and dimensions. 

[0028] Referring to figure 5a, the top edge of those concentric rings of ion plates 
554 may be bent over pointing toward the ground. 

[0029] Figures 7a and 7b illustrate an exploded view of an embodiment of an 
electric-energy lifting panel having multiple layers of emitter wires stacked on top ion 
plate array layers, An embodiment of the electric-energy lifting panel 704 may have 
three main components, the shell of the disk (not shown), one or more emitter wire 
layers 762, 764, 766, and one or more ion plate arrays 750, 751, 752. An embodiment 
may have a series of layered concentric ion plates 750, 751, 752 and a series of emitter 
wires 762, 764, 766 relating to the series of layered concentric ion plate arrays 750, 
751,782. A gradient electrostatic-field 768 may exist between each set of emitter wire 
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layer and ion plate array, such as the first emitter wire layer 762 and the 


t ion plate 
array 750. These two elements compose a low-efficiency, high-voltage air-gap 
capacitor in which the difference in geometries between the two capacitive elements 
generates a net-directional force from the larger element towards the smaller element. 
There may be both a leakage current and a capacitance current between the emitter 
wire layer 762 and the ion plate array 750. The electric-energy lifting panel 704 may 
use a manifestation of ion-wind. The electrons crossing the air-gap cause a breeze that 
causes a thrust. The breeze travels down from the emitter wire layer 762 to the ion 
plate array 750 to generate an upward thrust for the electric-energy lifting panel 704. 


[0030] In an embodiment, ion-wind comes from electrons emitted from the small- 


diameter of the positively charged emitter wire layer 750 in such great abundance that 
these electrons move a significant airflow down to the ion plate array 750 where these 
electrons are absorbed and transported electrically back to the High Voltage (HV) 
power-supply's electrical ground. In an embodiment, the ion plates bend over at the top 
so that the top and bottom are pointing at the ground to aim the ion path downwards to 
generate thrust. 

[0031] Another possible source of the upward thrust comes from an Electro 
Magnetic Field moving up through the ion plate array 750 to the emitter wire layer 762. 
However under any analysis the electric-energy lifting plate 704 lifts the user via electric 
force/energy manipulation. 

[0032] The Biefeld-Brown Effect proves that highly charged capacitors when 
properly suspended showed a tendency to move relative to the gravitational force. 
When the poles of a freely suspended charged capacitor (even in vacuum) are placed 
on a horizontal axis, a forward thrust would be produced which would move the 
capacitor in the direction of the positive pole. The direction of thrust would reverse in 
conjunction with a polarity change. This is the phenomenon known as the Biefeld- 
Brown Effect. The components forming the capacitive plates 706, 708, such layers of 
emitter wires and ion plate arrays, in electric-energy lifting plate may make use of this 
Biefeld-Brown Effect. 

[0033] Тһе intensity of the Biefeld-Brown Effect may depend on several factors: 1) 
the surface area of the plates; 2) the voltage differential between the plates; 3) the 
proximity of the plates to each other; 4) the material mass between the plates; 5) the 
dielectric capacity between the plates; as well as some other factors. 
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[0034] Capacitors store electrical charge. Under a theory of the Biefeld-Brown 


Effect, the above five factors contribute to the total charge stored in a capacitor, which 
is the total charge flow that occurs in the capacitor during its charging process. When a 
capacitor is connected to a de supply, the positive terminal attracts electrons from the 
negative terminal even through vacuum environment. The electron flow stops when the 
electrons on the negative plate repel other electrons and stop them from reaching the 
plate. At this point a capacitor is said to be fully charged. However, no dielectric is а 
perfect insulator, and so a charging current will always be present, with the greatest 
flow occurring during initial charging. 

[0035] ^ Under one ion-wind theory, the volume of current does more work than the 
voltage that it travels at. The only requirement for the magnitude of the voltage is to 
have enough to conduct through the air gap. The volume of ions is doing most of the 
work to create thrust, not the ions’ speed. Further, when the ion condition generates an 
ion enhanced air gap in between and around the capacitive plates, then the magnitude 
of the voltage required to create the ion wind effect also lowers. Also, lowering the 
magnitude of the voltage between the capacitive plates 706, 708 and the speed of the 
ions but using far many more of them increases thrust through the aerodynamic linkage 
between the cumulative mass of ions and the surrounding air. The theories will be 
described in more detail later. 

[0036] Тһе emitter wire layer and ion plate array be only one layer thick. However, 
massively parallel and layered series of sets of emitter wires 762, 764, 766 related ion 
plate arrays 750, 751, 752, working in parallel, can contribute to greater stability and 
higher force output than any single lifting element. 

[0037] Тһе distance between the capacitive elements can be automatically adjusted 
by user control or by the automated navigation system. Changing the distance between 
the capacitive elements acts to increase or decrease lift. An electromechanical 
movement system can act to change the distance between the concentric rings 754 or 
between the emitter wire layer 762, 764, 766 and corresponding ion plate array 750, 
751, 752. Alternatively, a software/electronic control system can act to change that 
distance. The energy to any section, segment or sub segment may be fully 
addressable in that a particular ion plate concentric ring and can have its power turned 
up, down or sequenced for maneuverability. An electronic control system can manage 
the power provided by the inductive transformer array to each ion plate concentric ring. 
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[0038] Іп an embodiment, the electric-energy lifting panel 704 may be manufactured 


as a layered material. One or more of those layers is the emitter wire layer 762, 764, 
768, which may be highly charged with about ЗОКУ worth of electrons. Another layer is 
the concentric ion plate arrays 750, 751, 752 in almost any geometric shape or size. 
The emitter wire layer 762, 764, 766 may be made from thin film deposition that traces 
out the exact pattem of the lon array under the emitter wire. The emitter wire layer 762, 
764, 766 may have addressed energy sections and segments that match those in the 
ion plate area below the emitter wire array. The emitter wire may be coated or 
polarized. The thin film plate process could use layered metallics containing several 
hundred microscopically thin layers of magnesium and bismuth deposited via electron- 
deposition technology, to help produce an absence of oxygen-molecules between the 
different layers of metals. As discussed previously, another layer is the air-gap 769 
between the emitter wire layer 766 and ion plate array 752. The air gap 769 may bo for 
example, 3 cm in height. Another layer may be an electrically-grounded "skirt" of 
aluminum plate that surrounds a portion of the electric-energy lifting panel. The 
aluminum plate may be part of the disk shell surrounding the electric-energy lifting 
panel. The disk shell has mounting points so that the entire electric-energy lifting panel 
704 may pivot vertically or laterally within the tortuous pivot frame. In an embodiment, 
the olectric-energy lifting panel 704 may be an inflatable Mylar disk comprised of 
massively layered thin film sections and one or more areas inflated by the flight 
vehicle's own hydrogen. 


[0039] — Роше 8a illustrates a side view of an embodiment of the personal fight 
vel 


le having an electric-energy lifting panel located above the user. The personal 
flight vehicle 802 is capable of both rapid and gradual lofting via either the rocket or the. 
electric-energy lifting panel 804. The personal fight vehicle 802 is capable of silent 
flight via the electric-energy lifting panel 804. Additionally, the personal flight vehicle 
802 may employ the gaseous propulsion system 824 for additional thrust or 
maneuverability. 

[0040] Figure 8b illustrates a back view of an embodiment of the personal flight 


le. The gaseous propulsion system 824 uses a thrust jet funnel system. The 
thrust jet funnel system may employ hydrogen-air combustion start /air oxidizer to 
provide directional thrust for rapid lifting, landing support and pitch, roll, and yaw 
support. 
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[0041] Тһе rocket portion of the system is an air-breathing rockets 826 with 


hydrogen fuel support 128. The rocket portion of the system 826 has a slow loft system 
that allows normal human control. In an embodiment, a tactical version of the personal 
flight vehicle 802 may have a rocket portion 826 with an increased thrust support 
system that a skilled operator should be able manage. 

[0042] Іп an embodiment, the rocket portion 826 employs a version of the Cruise 
Missile "Williams research" engines. The thrust aspect of the device uses a rocket- 
based, combined cycle engine. The combined cycle engine sucks in air. The combined 
cycle engine then compresses the air, combines it with a fuel, and burns the product, 
which expands and provides thrust. Air is taken in by the system and compressed by 
ап onboard compressor. The air is then injected into an airflow at the thrust nozzles. 
Fuel is added to the airflow, where the two mix and bum. Fuels most likely to be used 
with the air-breathing rockets 826 include hydrogen or hydrocarbon fuel. In an 
embodiment, the efficiency of the thrusters jumps dramatically to much higher efficiency 
than even an aircraft once you pre-ionize the air and use a lower voltage. The personal 
flight vehicle 802 can also produce more thrust then is anticipated but at the expensive 
of fuel economy. When additional power is required, the vehicle can use both its 
hydrogen thrust system 824 and the induction transformer amplification 840. 

[0043] Тһе solid-state hydrogen storage and recovery system 836 can supply 
hydrogen to the rocket portion 826. The solid-state hydrogen storage and recovery 
system 836 can also supply hydrogen to the fuel cell stack 838 located underneath the 
uncondensed hydrogen canisters 834. The fuel cell stack 838 uses air as an oxidizer 
after initial liftoff via the hydrogen fuel. In an embodiment, the use of a fuel cell stack 
838 dramatically reduces the overall weight of the personal flight vehicle 802 compared 
to others possible flight units by eli 


inating significant on-board fuel requirements. 
Thus, the personal flight vehicle 802 may provide a safe, low-noise, long-duration flight 
capability with more user control and functionality. 

[0044] — Further the fuel cells 838 may provide a separate independent supply 
electrical power to the personal flight vehicle 802. Alternatively, the personal flight 
vehicle 802 may use on-board beta-decay nuclear DC batteries 870 to provide an 
independent source of electrical power. In an embodiment, the beta-decay nuclear DC 
batteries 870 may be either Stimulated Beta-Decay nuclear DC batteries or 
Conventional Beta-Decay nuclear DC batteries. The voltage range of the batteries may 
be, for example, 12VDC or 115 VDC. 
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[0045] — Figure 9 illustrates a bottom up view of an embodiment of personal flight 


vehicle having an ion conditioner to generate an ion enhanced ай-дар between and 
around the capacitive plates. Referring to figure 9, the ion conditioner 922 may be ultra 
violet light emitting bulbs, such as LEDs or bulbs for an EPROM eraser, grouped in 


sectional arrays of hundreds of these bulbs. Each ultra violet light emitting bulb may 
have a fairly narrow focus beam. Most of the light produced by the UV Photon may be 
just outside the visible spectrum (870 nm). In full darkness, the UV bulbs may cause 
objects to fluoresce at distances of 20 feet or more. In bright daylight, the UV bulbs the 
effectiveness may be about 6 - 12 inches. A plastic-pipe may support a wire-mesh on 
both ends -- one end positive, the other negative, and UV-bulbs in between. In an 
embodiment, when the UV bulbs substantially ionize all of the air in or by the pipe, 
electricity flows between the mesh ends and сапу a net airflow with it. 

[0046] — In an embodiment, any two metallic surfaces may be used as terminals and 
the one or more UV bulbs connected in between the metallic surfaces. The pipe may 
have side inlet/outlet to further direct airflow in the presence of the UV ionization. Either 
way the Ultraviolet light can be used to enhance the conductivity of the atmosphere, 
which can then conduct electricity at otherwise non-ionizing voltage potentials. 

[0047] in an embodiment, no emitter wire layer is used in the panel because the 
pre-ionized air would more readily pick up conduction-charges without using the fine-tip 
of the emitter wire. The UV light-source may be located inside of a coated aluminum 
mirroring jacket to boost the efficiency of ionization without expending excess energy. 
Thus, two flat ion plates in an airflow tube should work adequately. The Aluminum may 
accompany a silicon oxide or magnesium fluoride overcoat. The overcoating provides a 
surface rugged enough for normal handling and cleaning, and it provides an effective 
seal that reduces aging effects in the aluminum film. 

[0048] Тһе ion conditioner 922 reduces the magnitude of the voltage to conduct 
through the air gap and the total power-requirements. Additionally, at lower voltages, a 
lower X-ray production occurs because the X-rays from the UV ionizing source are 
absorbed by surrounding material such as metal, glass, or plastic. Also, at lower- 
voltages the personal flight vehicle 902 generates less ozone and other byproducts. 
[0049] Figure 10 illustrates a front view of an embodiment of a ground based power 
distribution tower having a high voltage Direct Current power-supply to inductively 
supply a pulsating Direct Current to the inductive transformers in the personal flight 
vehicle. The ground based energy broadcast tower system may provide point-to-point 


WO 2004/043783 PCT/US2003/036453 


18 
direct-line-of site mobility for one or more personal flight vehicles. A ground-based 


power distribution tower 1042 may pulsate DC power based upon Tesla theories. The 
ground-based power distribution tower 1042 may be made of a simple construction or 
specially constructed Magnetic Levitation towers. 

[0050] Тһе ground based power distribution towers 1042 may be located 
strategically along urban points to provide initial thrust enhancement to the personal 
flight vehicle, thus reducing the system weight. The ground based may also provide 
control lift points for the Federal-Air-Aviation air traffic control requirements. The 
ground based power distribution tower 1042 may contain a communication module 
1072 to communicate with the navigation system onboard the personal flight vehicle to 
provide tracking of the personal fight vehicle as well as focusing power to a particular 
personal flight vehicle. A Global Positioning System 1073 may be incorporated into 
both the towers and the onboard the navigation system. The communication module 
1072 may send a red light and sound an audible signal the user that they have 
wandered outside of prescribed flight lanes. 

10051] Тһе ground-based towers use an induction broadcast power-supply based 
upon Tesla's power broadcast theory. The projected induction power from the ground 
based power distribution tower reduces the onboard power requirements of the 
personal flight vehicle. A ground based power distribution tower 1042 produces 
directed high-voltage, high-frequency, low-amperage power either directed at one or 
more personal flight vehicles in the range of the tower or in a limited general broadcast 
area. The ground based power distribution tower 1042 slowly lowers a personal flight 
vehicle to the ground if a user goes outside the prescribed air-lane due to the natural 


fall off of available energy when the user goes outside the area where the tower 
pulsates the energy. 

[0052] — Magnetic levitation launch towers could also be incorporated into emergency 
and tactical vehicles as collapsible towers. The energy broadcast towers could also be 
incorporated into emergency and tactical vehicles for fixed operating environment, rapid 
deployment situations. 

[0053] ^ Figure 11 illustrates an example high voltage pulsating DC power supply 
located inside a ground based power distribution tower. The high voltage pulsating DC 
power supply 1144 may include components such as an On-Off control circuit 1174, 


Voltage regulator and short circuit overload protection circuit 1176 such as an IC for the 
step up transformer 1178, Voltage control adjust 1179, Step up transformer 1176, 
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Capacitive Diode network 1180 to generate high voltage pulsating direct current, and a 


connection to circui/Earth ground 1181. The On-Off control circuit 1174 with may also 
have overload protection such as a fuse or circuit breaker. The Voltage regulator and 
short circuit overload protection circuit 1176 provides voltage control for the step up 
transformer 1178 and thus the level of the voltage being pulsed to the personal flight 
vehicle. The Voltage regulator and short circuit overload protection circuit 1176 also 
provides short circuit protection and inductive feedback protection for the step up 
transformer 1178. In an embodiment the Voltage regulator and short circuit overload 
protection circuit 1176 may be an Integrated Circuit or System On a Chip. The 
capacitive-diode network 1180 rectifies and stores the voltage from the step up 
transformer 1178 to generate high voltage pulsating direct current broadcast from the 
tower. The circui/Earth ground 1181 may act to complete the electrical circuit formed 
by the capacitive plates of the personal flight vehicle, the air, and the Earth. 

[0054] пап embodiment, the Pulsed DC increases the efficiency of terst models by 
about 200%. The frequency at which the flyback operates enhances performance 
sapping back of an Electro Magnetic Field. As noted, the tower based energy 
projection system provides the High Voltage power solution and eliminates an onboard 
weight requirement for the personal flight vehicle 102. 

[0055] Тһе HV DC power-supply 1144 provides a pulsed DC voltage to the onboard 
inductive transformer stack. The onboard adaptive transformer stack, employs the 
earth's own resonance with its specific vibrational frequency to conduct pulsed DC 
electricity via a this series of towers acting as electric oscillators placed in strategic 
points in urban centers or on mobile units. 

[0056] Тһе towers may employ a variety of techniques to convert energy to high 
voltage DC power. For example, the towers may use existing AC power li 


ез, fuel cell 
powered transformer based ground generators, etc. 

[0057] Figure 12 illustrates a wire frame view of an embodiment of an electric- 
energy lifting panel. As described above, a cross section of an embodiment of the 
electric-energy lifting panel 1204 may contain multiple sets of emitter wire layer 1262 
and concentric ion plate arrays 1250 layered on top of each other. An overall disk shell 
1282 may cover those layers 1250, 1262. Support struts 1283 may assist in 
maintaining or controlling the air gap between capacitive components. The support 
struts 1283 may also assist in maintaining a defined distance between each layered set 
of components. The electric-energy lifting panel 1204 may be collapsible along certain 
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support struts 1283. The electric-energy lifting panel 1204 may be spring load and 


unfolds upon reaching launch apogee. The electric-energy lifting panel 1204 produces 
directional thrust using an electromagnetic propulsion system that has no moving parts. 
[0058] — Figure 13 illustrates an exploded view of a portion of an embodiment of an 
eloctric-energy lifting panel. The electric-energy lifting panel 1304 uses the Biefeld- 
Brown effect, an electromagnetic force exerted on a capacitor when it is charged with 
electricity. Even though all capacitors experience some type of internal force when 
charged with а high-voltage a capacitor utilizing capacitive plates of different geometric 
sizes creates а net-directional force when charged. Thus, by applying a pulsated high- 
voltage to a particularly designed capacitive module, the capacitive module creates a 
propulsive force. 

[0059] Highly charged capacitors when properly suspended show a tendency to 
move relative to the gravitational force. When the poles of a freely suspended charged 
capacitor (even in vacuum) were placed on a horizontal axis, a forward thrust would be 
produced which would move the capacitor in the direction of the positive pole. The 


direction of thrust would reverse in conjunction with a polarity change. 

[0060] In prior experiments tests for propulsion were performed at high voltages of 
300КУ and even Megavolts. Typically, between capacitive plates two opposite plates 
are being charged from zero to high voltage. Electrons leave the metal surface on the 
negative plate and are accelerated towards the positive plate. As the electron 
accelerates its speed increases steadily to very high values. In an embodiment, the 
emitter wire layers 1362, 1364, 1366 and ion plate arrays 1350, 1351, 1352 act as. 

ее plates. In an embodiment the Biefeld Brown effect may cause the 


these capa: 
effective electron mass to act as a real heavier mass. Applying Newton's laws may 
result in erroneous calculations because the Biefeld Brown effect deals with relativistic 
speeds within lifters. The higher the applied voltage to the capacitive components, the 
higher the input energy E=Vq, the less accurate may be calculations based upon 
Newton's theories. 

[0061] Einstein's Space-Time warping theories can be more practically applied for 
the effective mass, total energy and actual particle speeds within a high voltage 
gradient field. Effective mass at relativistic speeds m / (1-V^/c^)1/2 = ym. Total energy 
= уто. Energy used during acceleration = (y-1)mc^. 1mc* is equivalent to the energy 
stored within the mass of particle at rest and is not part of the input energy. 

[0062] Several explanations can be generated for the above equations. 
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[0063] 1. The energy required to move stationary mass m at velocity v is equivalent 


to that moving a much higher effective mass at velocity v. 

[0064] 2. The energy required to move stationary mass m for a distance d is 
equivalent to that moving the same stationary mass m for a much longer effective 
distance than d. 

[0065] З. The energy required to move stationary mass m for a distance d during 
time t is equivalent to that of moving the same stationary mass m for the same distance 
in a much shorter time. 

[0066] 4. The energy required to move stationary mass m at velocity v, is 
equivalent to the energy required to move the same mass at velocity v, plus an energy 
doing work against radiation pressure difference (vacuum mod/ ether mod/ space-time 
warp.) between the front and rear sides of the particle. 

[0067] Тһе apparent mass increase is all due to the energy going into the space 
fabric, and none of it actually increases the real mass of the particle. The mass 
increase (as shown by points 1,2,3,4) is only a virtual description of the effect best 
desoribed by point 4. 

[0068] When a relativistic particle travels through the field gradient between the 
capacitive plates a space-time warping effect may occur in the space-time fabric. The 
greater the ‘effective’ mass or energy input, the greater the space-time warping effect. 
Thus, in an embodiment, the electric-energy lifting panel 1304 may produce its own a 
gravity field and thereby cause an anti-gravity effect. These particles with relativistic 


speeds undergo time dilation, that is when viewed from an extemal inertia reference 
frame, the particles seem to be going slower, and so energy from outside this frame 
seems to be going in for a longer time. Even if the effect might be very small, the speed 
of electrons in electric-energy lifting panel 1304 undergo time dilation, which indicates 
the occurrence of space-time warping. The same kind of space-time warping created 
by the Earth's gravity field. The higher the voltage, the greater the field, and the greater 
the deviation between the electric-energy lifting panel 1304 inertial reference frame to 
its ambient. The volume of air around the electric energy panel also undergoes 
mechanical inertia changes and electrical permeability changes. 

[0069] Embodiments of the electric-energy lifting panel 1304 can still levitate inside 
а vacuum enclosure. While ion wind propulsion can work in space, it usually assumes 
that there is argon, krypton, or other noble gas to be used as the propellant. Yet 
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embodiments of the electric-energy lifting panel 1304 may function in a vacuum 


enclosure with no such gas available for transport. 


[0070] Figure 14 illustrates front view an embodiment of the emitter wire air gap and 
ion plate relationship. As discussed above, the ion plate 1458 may have a bent over 
top edge 1460. The emitter wire 1456 may be a variety of geometric shape. The 
emitter wire 1456 generates a corona effect 1484 around the emitter wire 1456. The air 
gap 1459 generally has a define space but can be control by the control linkage. The 
air gap 1459 acts as a dielectric between the capacitive plates of the emitter wire 1456 
and ion plate 1458. A support strut 1483 may maintain or control this air gap 1459 and 
thus dielectric effect of the air gap 1459. 

[0071] Embodiments of the electric-energy lifting panel may change the dielectric 
material from the air-gap 1459 to another materials used to increase the dielectric 
capacity. High-K dielectric materials may be used to increase the displacement of 
electrons in the material to enhance charge transport. The increased dielectric. 
potential of the layered materials also increases the breakdown resistance to allow 
thinner materials to be used. An embodiment of the electric-energy lifting panel without 
an air gap as the dielectric may accommodate lower voltage requirements between the 
ion plate 1458 and the emitter wire 1456. A given level of voltage must exist to create 
the lon wind effect. However, the voltage may not have to create the very large e-field 
gradient, such as 50,000v, to create a leakage current across such a large void. 
Therefore, the overall voltage across the device may be reduced, for the same amount 
of thrust. 1 

[0072] Inan embodiment, the electric-energy lifting panel may lift З pounds per 
horsepower. Thus an electric-energy lifting panel consuming 66 horsepower may lift 
200 pounds of mass. A lower operating voltage in turn means that a lower-output 
power-supply can be used for a given amount of current, which increases the overall 
efficiency. The layered materials of the electric-energy lifting panel having a high-k 
dielectric material rather than an air-gap may also ease manufacture of the electric- 
energy lifting panel. 

[0073] Тһе high electric field between the capacitive plates may act to change the 
refractive index of the dielectric material. The dielectric constants may increase with 
refractive index for different materials. The dielectric constant, K, is equal to the sum of 
is the square of the 


the real (E) and imaginary (E") permittivity of a material ат 
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refractive index, or К = n^-c"/V^. The effective mass increase factor y, тау be related to 


the dielectric constant К of the dielectric as follows: у=(1-\//с)-1/2; y=(1-K-1)-1/2. 
[0074] — Thus, the effective increase in energy required to accelerate the particle at 
relativistic speeds may not be due to an increase in the real mass, but due to the 
changes undergone by the surrounding medium/dielectric properties. The extra energy 


involved is being used up to modify the dielectric constant within the dielectric material. 
[0075] Dielectric materials store energy. Total energy in the accelerating system = 
(y&1)mc?. Note the +1mc” is equivalent to the energy stored within the mass of the 
moving particle and is not part of the input energy. Input energy = ymc*, where m is the 
stationary mass, which is a constant. Input energy = (1-К-1)-1/2тс?. However, as 
speed gains up, input energy goes up, but the actual resulting acceleration may go 
down, until it zeroes at v=c. Thus the unaccounted for energy may be given out to the 
‘surrounding space. The unaccounted for energy may be stored within the dielectric 
(space, air, mica or whatever). A dielectric may be defined by its permittivity, and itis 
this value which can be expanded or compressed as the energy fills up this space. 
[0076] ^ Note that in the expression: Input energy = (1-K-1)-1/2mc’, the only variables 
are the energy and the dielectric ‘constant’ which is not constant at all. The dielectric 
constant K of a capacitor can change with temperature and frequency. The refractive 
index (n) varies with frequency (and К=п?). When energy is input into a device 
containing relativistic speed particles, its dielectric constant (and its refractive index) 
can change. Of course this will not be the 'relaxed' condition of the dielectric, and it will 


be ina stressed condi 


п, until the internal energy is dissipated, and the dielectric gives 
back this energy and acquires back its normal permittivity. This process is very similar 
(actually the same) to the process of charging a capacitor. 

[0077] А high voltage capacitor is thus changing its internal permittivity with 
electrical energy input, and thus may be modifying space-time within its plates. From 
the above discussion, it follows that a change in space-time is normally accompanied 
by a change in dielectric constant, a change in refractive index, a change in the 
properties of its inertia reference frame and a change in gravitational field within its 
plate. In fact, it is known that when an isotropic substance is placed in an electric field, 

a change in refractive index occurs, which is better known as the Kerr Effect. The effect 
is quadratic with respect to the electric field strength. 

10078] — This supports the idea that a capacitor charged at 


voltage will gain 
inertia, not because of its speed or mass, but because of the modified space-time 
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within it. The highest gain in inertia or gravity field will be nearest to the positive plate 


where most particles would have accelerated to their maximum speeds a thus left the 
most stressed space-time. The situation can be explained as ‘elastic potential energy 
within the space-time fabric’ and this potential energy will be present as long as the 
capacitor stores the energy within its dielectric. 

[0079] Тһе thrust or lift generated by the olectric-energy lifting plate can be higher in 
asymmetric capacitive electrode configuration. A mass or localized energy field within a 
highly energized dielectric within a symmetric electric field may not be subject to any 
external force, other than its own gravity field pointing towards the center of the mass in 
all directions. Under the Biefeld Brown effect, the thrust is higher in asymmetric 
electrode configuration. In a symmetric capacitor, the only asymmetry in its energy field 
is due to the fact that the motion of the electrons at the positive plate is at a higher 
kinetic energy than that of the electrons leaving the negative plato. This results in very 
small space-time curvature, with very small interaction with external energy points or 
masses, resulting in very small thrust. However, a larger space-time curvature occurs 
for an asymmetric electrode configuration. This asymmetric energy distribution causes 
generation of space-time elastic stress without the requirement of any particles flowing 
within the system. This would also explain the fact why a graded di 
amplify this elastic stress within such a field. The result of this space-time curvature on 
masses or energies within the frame (the B-B device) would be similar to a mass 
entering earth's gravity field. No particles are required to hit the subject, but the subject 
tends to be accelerated towards the slower time, i.e. the highest energy level. The 
greatest effect will be obvious on any matter within the field itself, but also on the walls 


lectric would 


within reach of the electric field force. In case of such a device operating in vacuum, 


with no mass or walls in the vicinity, the propulsion would be achieved by the space- 
time curve acting on the surrounding energy within the vacuum (vacuum energy, ether, 
elc.) which is abundant of high energy cosmic energy, the same energy causing gravity 
on any planet in the universe. 

[0080] Тһе Biefeld Brown effect generates elastic potential energy within the 
dielectric. Efficiency of this mechanism can reach near 100% if the elastic limit of the 
dielectric is reached on the positive electrode side. The elastic limit of all dielectrics is 
the same and equates to the condition v-c. Very high efficiencies such as 99% may be 
possible by using very high voltage to charge the capacitor. At such a limiting voltage 
we get: 
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[0081] Input energy = (1-K-1)-1/2me*=1/2CV*, where C is the capacitance and 


V-terminal voltage. Another formula for capacitance is: 

[0082] — C-(2x(1-K-1)-1/2mc)V?.. 

[0083] Тһе Biefeld Brown effect can correlate to the mass of dielectric as well as 
other conventional physics parameters making up capacitance. The above equation. 
shows that at such high voltages, capacitance is related to dielectric mass as well. 
Both potential energy within the charged capacitor and Earth's gravitational potential 
energy may use the same mechanism. An embodiment of the electric-energy lifting 
panel use the electric energy in the capacitive plates to effect a gravity field. If the 
gradients of the electric-energy lifting panel gravity field and the Earth's gravity field are 
pointed against each other, then their elastic potential energies can do work against 
each other. Similar to pressing two springs together and releasing both. The lighter 
spring will move faster (our craft) as opposed to the ‘Earth’. There may not be energy 
conversion in this process since they are both gravitational potential energies. This 
would imply that: 

[0084] Electrical input energy-l 
would be the change in altitude of the powered craft. 


put energy = (1-K-1)-1/2mc^-1/2CV^-mgh, where h 


[0085] This method could eventually obtain efficiencies of over 99% for the 
conversion of electrical to kinetic energy within any dielectric 


medium including space. 
Under a theoretical basis, the craft's maximum speed may not be limited by the ion drift 
velocity but only by the speed of light. 

[0086] Corona discharge 1484 (ion current flow) starts earlier then visible corona 
can be seen, Detailed tests about corona formation were made by Peek in the 
beginning of last century. Based on his tests he came up with an equation known as 
Peek's for corona onset voltage. An embodiment of the personal flight vehicle can use 
these equations in calculating thrust/voltage dependence: 

[0087] — VO-gO"r'In(d/i) where gO=30*KV/om*delta*(1+0.301/sqrt(delta’r)); where r is 
radius of corona-wire in cm, d distance between wires and delta is a factor depending 
on air pressure and temperature as delta=3,92b/(273+t ); where b is pressure in om of 
barometric pressure and t is temperature in degree C. 

10088] Ғогехатріе, at d=30mm and r-0.5 mm, an embodiment of the personal 
flight vehicle gets VO=14.4 KV, but with 50 gauge wire (0.01275 mm) the emitter wire 
gels VO of 2.7kV. So when the personal flight vehicle uses thin corona wire, the 
personal flight vehicle may get useable thrust at 10kV. 
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[0089] Figure 15 illustrates an embodiment of an electric-energy lifting panel. A 


spark gap may produce propulsive capabilities. The ion conditioner 1522, such as a 
laser, can enhance ion conduction of the air. The ion conditioner 1522 acts to increase 
the amount of conduction current in an ion processing effect propulsion system without 
increasing the power-consumption. The magnitude of voltage still must be high-enough 
to create the ion wind conduction current in the first place; however, the ion conditioner 
1522 can lower the minimum conduction voltage. Similar to the high K dielectric, the 
ion conditioner 1522 can lower the operational voltage used in the personal flight 
vehicle 1502. High voltage ion-wind involves voltages that are enough to cause 
ionization in the first place. Efficiency curves for ion wind tend to start at the part of the 
curve where ion-wind begins at around 20,000 volts. If you can visualize a voltage to 
thrust curve, the curve would start out high and become lower as voltage increases, In 
other words, you may gain 1 watts worth of thrust by doubling the voltage, but it costs 
you 2 watt's worth of input power to achieve one watt of ion wind. Traditionally, most. 
scientists do not try to experiment further up the curve to the part where a high- 
efficiency exists because air does not typically conduct electricity at those frequencies. 
However, the ion conditioner 1522 can assist the personal flight vehicle 1502 to operate. 
in these regions of higher efficiency. 


[0090] The volume of electricity seems to enhance propulsion more than the speed 
of the electricity (current versus voltage). While increasing voltage does have a positive 
effect on propulsion, the trade-off in terms of power required to step up to the voltage 
may not make up for the increased power consumption. 

[0091] — Several ways exist to ion enhance the air envelope around the personal flight 
vehicle 1502, such as UV bulbs, Lasers, and Microwave-Excitation of the air. lon 
enhancing the air envelope can increase the conductance of the air gap. Because the 
air-gap is a dielectric and the ion enhancement forces more ions through it, a higher- 
voltage is going to cause a greater number of them than a low voltage. In contrast to 
typical ion-wind theory, under one ion-wind theory, the volume of current does more 
work than the voltage that it travels at. The only requirement is that the voltage is high 
enough to conduct through the air gap. The volume of ions is doing most of the work, 
not the ions' speed. The ion conditioner 1522 increases the volume of ions as well as 
lowers the required voltage to stimulate ion wind. 

[0092] Traditional lon processing experimenters have indicated that experimentally, 
40 kilovolts appears to provide a great deal of thrust compared to 30kv, however, this is 
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not mathematically supported, and is believed to result from increased conductivity of 


the atmospheric medium. In other words, since the air essentially functions as a semi- 
permeable dielectric, the increased voltage has a greatly pronounced effect on 
conduction-current transfer through the air, which bears the resemblance of being more 
powerful when in reality itis simply more efficient than the lower voltage. 

[0093] Extrapolation into low-voltage behavior from previous equations, which were 
designed for high-voltage research, shows that lowering the voltage to levels 
considerably below those thought to be possible allows а much greater increase in 
efficiency than previously thought. Using Saviour's equations, a baseline voltage of 
30kv from an example emitter wire to ion collector plate could produce a performance 
of 1 g/ Watt, and an ion-transport speed of 1.72 cm’/Vsec. Having established a 
baseline to compare against, when the value of 116 volts rectified to DC is used instead 
of 30,000 volts. The overall performance changes to 324.6 g/ Watt, which is equivalent 
to nearly 1 pound per watt, or about 746 pounds per horsepower. Further, adverse X- 
ray and ionic effect are reduced as the voltage field gradient is lowered. 


[0094] Ultraviolet photo-ionization occurs at the frequencies of, for example, 
1024nm for O2 and 798nm for N2, both of these atmospheric air molecules will photo- 
ionize. Thus, these molecules found in air will then become ready for manipulation by 
electrical fields in the same manner that similar molecules ionize by high-voltage. 
[0095] Ап Excimer-laser can stimulate the air-molecules within the beam radius to 
become conductive. The conductivity of a lightning channel or any atmospheric plasma 
- is in fact greater than the conductivity of an equal volume of copper wire. Thus, it is 
possible to manipulate and direct low-voltage currents of electricity through the 
atmosphere in the same manner that they are directed through a circuit board by using 
the appropriate wavelengths of ultraviolet radiation. The ion conditioner 1522 
stimulates ion-production and conduction-charge transfer to modify the conductivity 


properties of air. So, instead of using 30 kilovolts of electricity to stimulate ion- 
production and conduction-charge transfer, a much greater amount of electricity can be 
transferred at a much lower voltage, such as 115 volts DC, without the side-effects 
associated with the traditional lon processing and lon-Wind technologies. Further, 
lower-voltages in lon processing atmospheric conduction apparatus reduce overall 
power levels, output heat, and component failure rate. 

[0096] Figure 16 illustrates an embodiment of the personal flight vehicle using a 
laser as an ion conditioner. A laser 1622 creates and steps up the ion field in the air 
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around and between the capacitive plates inside the electric-energy 


А nitrogen based laser, such as an Excimer laser, that ionizes the atmosphere could be 
used to reduce the required voltages for useable thrust to, for example, 125 volts. One 
watt of electricity stepped up to 10,000 volts may not be efficient. Pre-ionizing the 


ing panel 1604. 


operational air around the Personal Flight Vehicle 1604 provides efficiencies of energy. 
Ultraviolet light can be used to enhance the conductivity of the atmosphere, which can 
then conduct electricity at otherwise non-ionizing potentials. For example, after laser 
ion amplification and broadcast by a 193nm ArF excimer laser, 115 volts may generate 
up to 2800+ grams/watt. Transmitting ions down a laser beam may have one 
drawback, which is it is difficult to get as much "lifting area" as with the wire-foil 
combination. Lasers 1622 such as UV-laser diodes, Nitrogen lasers, or CO2 lasers 
may be used to ion enhance the air. The laser 1622 may be combined with a targeting 
‘component to direct such a laser pre-ionizer or ionization amplifier. 

[0097] In an embodiment, a different approach could involve the use of a short- 


wavelength UV laser pulse (248nm) from the ground tower. The short-wavelength UV 
laser pulse produces a line of photoelectrons between the Personal flight vehicle 1602 
and ground. The density of the photoelectrons created by direct three- or four-photon 
ionization is controlled by the peak intensity of the UV pulse. By contrast, in the case of 
the CO? laser, the high field of the laser may lead to an uncontrollable electron- 
avalanche process. A distinct advantage of the shorter wavelength UV laser pulse is 


generating plasma having the reduced diffraction. The aperture of the short-wavelength 
beam on the ground could be at least 40 times less than that needed for a CO2 laser 
beam. 

[0098] ^ Three steps occur in the process of using a UV femtosecond pulse to create 
an ionized air channel. First, the pulse is propagated through the atmosphere to 
generate photoelectrons. Then, these electrons migrate and multiply in the electric field 
and induce a local electrical-field enhancement and electron avalanche. This avalanche 
leads to a completely ionized front or "streamer", moving at speeds up to one-third the 
speed of light. 

[0099] Тһе temporal and spatial focusing of femtosecond pulses at a wavelength of 
for example, 248nm, can be used to create a narrow elongated needle of 
photoelectrons in the atmosphere. Two properties of air are particularly interesting at 
that wavelength. First, the ionizations of cross-sections of oxygen (three-photon) and 
nitrogen (four-photon) are particularly large, so that less than 50 mJ is required to 
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obtain the minimum photoelectron density of 5 x 10 to the 11th e-/cm squared to initiate 


a lightning discharge. Second, the wavelength dependence of the index of refraction of 


air can be used for compression of properly pre-chirped pulses. 
[00100] Ionizing a column through the air is only the first step. The ionized electrons 
remain for a few nanoseconds, before attaching to oxygen to form O2 and O- ions. Due 
to their low mobility, the conductibilty of the ionized path is drastically reduced with the 
substitution of these ions to the electrons. This problem can be solved easily by 
sending a "photo-detaching" laser beam along the same path as the UV laser. A 0.2- 
mJ optical-pulse energy at one-half the self-breakdown voltage could be one of the 
smaller energies used to stimulate the effect. Such a system consists of a Ti: sapphire 
laser, a negative-dispersion line, a regenerative preamplifier, a large aperture amplifier, 
and a frequency-tripling assembly. 

[00101] In an embodiment, the navigation system 1620 mounted on the flip and 
lock dashboard 1618 may include a control electro-mechanical system. The control 
eloctro-mechanical system coordinates with the tortuous pivot frame 1610 to control the 
pivoting of the electric-energy lifting panel 1604. The navigation system 1620 may also 
include a HITS GPS system which tracks the induction stream beamed from the ground 
based power distribution towers to keep a user on the air-roads. The GPS system 
relays positioning information and generates a red light and audible signal the operator 
that a user has wandered outside of prescribed flight lanes. 

[00102] Рідше 17 illustrates an embodiment of the personal flight vehicle having the 
flight situation display system. The global positioning system navigation system 1720 
may send and receive data from the flight situation display system 1730. The flight 
situation display system 1730 may be ergonomically designed. The flight situation 
display system 1730 replaces the old-fashioned instrument panel per the NASA 
Advanced General Aviation Transportation Experiment (AGATE) cockpit revolution. The 
display system 1730 is the foundation for NASA's Highway in the Sky (HITS) initiative, 
which is developing affordable glass cockpits for single-engine, single-pilot airplanes by 
the year 2001. The HITS display projects a pre-planned course "highway" for the pilot to 
follow, instead of gauges and dials for the pilot to interpret and synthesize into a mental 
picture of the airplane situation. The graphical display system 1730 includes a two- 
panel display of Global Positioning System (GPS) position and attitude, course, weather 
depiction, and aircraft track and performance. The integrated flight display system 1730 
provides the pilot with an intuitive pictorial for situational awareness, and with a system 
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that is affordable for a wide spectrum of general aviation aircraft. The pilot will use the 


highway display to guide and control the airplane intuitively. 

[00103] ^ пап embodiment, the frame the personal flight vehicle 1702 and the 
electric-energy lifting panel 1704 may be of composite structure, Graphites, bonded 
laminates and or similar materials. The electric-energy lifting panel 1704, fight suit 
1732, and helmet 1731 contain Electro Magnetic Field shielding. 

[00104] Figure 18 illustrates an embodiment of the personal flight vehicle having an 
electric-energy lifting panel located under the user. An embodiment of the personal 
flight vehicle 1802 may have an electric-energy lifting panel 1804 located under the 
user. In an embodiment, the personal flight vehicle 1802 may produce ozone gas to 
help fill the Earth's disappearing ozone layer. The production of Ozone is a by-product 
of the kinetic interaction of electricity of sufficient voltage levels with air-molecules. In 
embodiments that use higher voltages, the increase in ion conduction reduces ozone 
production compared to the same voltages without increased ion conduction. Further, 
in embodiments that use higher voltages, added shielding 1885 reduces 
electromagnetic-interference between the personal flight vehicle 1802 and nearby 
electrical-equipment. 

[00105] Тһе pitch, roll and yaw process may be accomplished by either, varying 
energy to sections of the energy plate or triggering compressed hydrogen gas bursts. 
through thrusters on the backpack or triggering hydrogen thruster gas combustion 
through thrusters on the back pack or via a small electric fan mounted on the back pack 
which can be directed via cables or servo motors. A joystick which can be plugged into 
the waist yoke at a connector on either the right, left or center of the yoke may be the 
main control mechanism. 


[00106] Figure 19 illustrates an embodiment of a single layer of concentric rings of 
an ion plate array. Each ion plate 1950 may be formed in a concentric ring or a 
different shape. 

[00107] Роше 20 and Figure 21 illustrate an embodiment of a single ion plate bent 
over at the top edge of the plate. As discussed, an ion plate 2058 bent over at the top 
edge of the plate 206 ent, the ion plate collector-voltage is set below 
the ground-voltage level of the environment to reduce static charge build up. 


J. In an embo 


[00108] Figure 22 illustrates an embodiment of a portion of the electric-energy lifting 
panel changing the air gap between the emitter wire layer and ion plate array. Several 
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mechanisms exist to change the air gap 2259 between the emitter wire layer 2266 and 


ion plate array 2252. 

[00109] Figures 23-28 illustrate various views of an embodiment of a personal flight 
vehicle. In an embodiment, a version of a personal flight vehicle 2302 that has an 
enclosure for a user to sit in may employ the electric-energy lifting panel which has two 
capacitive plates with different geometric dimensions to generate a net-directional 
force. An embodiment of the personal flight vehicle may have the following 
components: one or more electric-energy lifting panels 2304 having a first capacitive 
plate 2306 and a second capacitive plate 2308; a tortuous pivot frame 2310; one or 
more ion conditioners 2322, such as ultra-violet-light emitting bulbs, an Excimer laser or 
other similar device; a gaseous propulsion system 2324; one or more air-breathing 
rockets 2326 with hydrogen fuel support 2328; a flight situation display system 2330; a 
global positioning system navigation system 2320; Uncondensed hydrogen cylinders. 
2334; fuel cells 2338; an inductive transformer stack 2340; thermal slipstream 
‘enhancers 2380, Laser/ionization power module 2990, as well as other components. 
[00110] When high voltage (—30 kV) is applied to a capacitor whose electrodes 
have different physical dimensions, the capacitor experiences a net force toward the 
smaller electrode. This operates on capacitors of various shapes. 

[00111] Тһе order of magnitude of the net force on the asymmetric capacitor may 
be estimated assuming two different primary mechanisms of charge conduction 
between its electrodes and a variety of secondary mechanisms. The primary 
mechanisms are ballistic ionic wind and ionic drift. 

[00112] — Calculations indicate that ionic wind may be at least three orders of 
magnitude too small to explain the magnitude of the observed force on the capacitor. 
The ionic drift transport assumption leads to the correct order of magnitude for the. 
force. A thermodynamic treatment of the net force on an asymmetric capacitor also 
contributes to the effect. The thermodynamic treatment takes into account plasma 
effects: ionization of gas (or air) in the high electric field region, charge transport, and 
resulting dynamic forces on the electrodes. There may be some varying degrees of 
interdependence of the ion force on gas pressure, gas species and applied voltage. 
100113] — When a high voltage (—30 kV) is applied to the electrodes of an 
asymmetric capacitor, a net force is observed on the capacitor. Asymmetric may mean 
that the physical dimensions of the two electrodes are different, i.e., one electrode is 
large and the other small. 
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[00114] In an embodiment, the largest force on the capacitor is in a direction from 


the negative (larger) electrode toward the positive (smaller) electrode. The force on the 
capacitor exceeds its weight. There is a force on the capacitor independent of the 
polarity of applied voltage. The greatest force on the capacitor is created when the 
‘small electrode is positive. The effect occurs in a dielectric medium which is air but 
future applications for space vehicle propulsion could be operate in a vacuum as well. 
[00115] Іп the inverse effect: when a dielectric medium is made to move between 
high voltage electrodes, there is a change in the voltage on the electrodes. The 
asymmetric capacitor does show a net force, even in vacuum. Responsibility for the net 
force on an asymmetric capacitor may be dependant on whether the asymmetric 


capacitor is in a polarizable medium, 
capacitor when a high D.C. voltage is applied to the electrodes. With many different 


ir, or in vacuum. A net force is exerted on the 


types of geometries, a common feature may be that one electrode is thin and the other 
very wide (asymmetric dimensions). Also, a suspended wire, representing a capacitor 
with the second electrode at infinity, showed lift. 

[00116] Іп an embodiment, the force on the capacitor generally appeared in the 
direction toward the small electrode—independent of the orientation of the capacitor 
with respect to the plane of the Earth's surface. The significance of this observation is 
that the force may have nothing to do with the gravitational field of the Earth, and may 
have nothing to do with the electric potential of the Earth's atmosphere. 

[00117] In an embodiment, the thin emitter wire electrode must be at a sufficient 
distance away from the ion plate so that arcing does not occur from the thin wire 
electrode to the foil, at the operating voltage. The edges of the capacitor, nearest to 
the thin wire, may be rounded over and pointing towards the ground to prevent arcing or 
corona discharge at sharp capacitive plate edges (which are closest to the thin wire). 
[00118] Тһе capacitor showed improved lift when rounded foil was put over the foil 
electrode closest to the thin wire, thereby smoothing-over the sharp foil edges. 
Physically, this means that the radius of curvature of the foil nearest to the small wire 
electrode was made larger, creating a greater asymmetry in radii of curvature of the two 
electrodes. 

[00119] Іп an embodiment, when operated in air, the asymmetric capacitors exhibit 
a net force toward the smaller conductor and this force is independent of the D.C. 
voltage polarity. The detailed shape of the capacitor seems i 
ther 


material, as long as 


is a large asymmetry between the characteristic size of the two electrodes. 
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[00120] Sonic manifestation may be produced in operation which appears as a 
peculiar hissing sound with pitch varying with the applied voltage. The personal flight 
vehicle may use sonic sensors as part of the flight control system to verify proper 
operation of the craft. This sound generally increases with air ionization or conditioning. 
[00121] Іп an embodiment, the propulsion force may come from several different 
forces. The first is that there exists an ionic wind in the high field region between the 
‘capacitor electrodes, and that this ionic wind causes the electrodes to move as a result 
of the momentum recoil. Additionally, a drift current may exist between the capacitor 
plates. In this scheme, the order of magnitude of the force on an asymmetric capacitor 
is correct, however, this scheme may contribute as a scaling theory. Additionally there 
isa thermodynamic treatment of the force on an asymmetric capacitor 
[00122] Тһе most common explanation for the net force on an asymmetric 
capacitor invokes ionic wind. Under a high voltage D. C. bias, ions are thought to be 
accelerated by the high potential difference between electrodes, and the recoil force is 
observed on an asymmetric capacitor. Consider a capacitor that operates at voltage V. 
Charged particles of mass in, having charge q, such as electrons or (heavy) ions, are 
accelerated to a velocity v, having a kinetic energy 
[00123] — Another possibility is that heavy ions (from the air or stripped off the wire) 
are responsible for the ionic wind. As the heaviest ions around, assume that Cu is being 
snipped from the wire. Using Cu for the ions, the mass of the ions is 63.55 ті, where 
63.55 i5 the atomic mass of Cu and MR is the mass of a proton. The force of the ionic 
wind this effect will operate in vacuum, and may contribute to the overall force on a 
capacitor. 
[00124] Опе can compute an upper limit to the force on a capacitor due to ionic 
wind effects. lonic wind is a ballistic flow of charges from one electrode to the other. 
There is another type of classical transport: drift of charge carriers in an electric field. In 
the case of drift, the carriers do not have ballistic trajectories, instead they experience 
collisions on their paths between electrodes. However, due to the presence of an 
electric field, the carriers have a net motion toward the opposite electrode This type of 
transport picture is more accurate (than ballistic ionic wind) for a capacitor whose gap 
contains air. 
[00125] Тһе positive and negative electrodes of the capacitor are charged and that 
these charges experience different forces, because the electric field surrounding the. 
capacitor is non-uniform. The electric field surrounding the capacitor is created by the 
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potential applied to the capacitor electrodes and partial ionization of air into positive 


ions and electrons. These charge carriers experience drift and diffusion in the resulting 
electric field. The high voltage DC power supply or main energy source supplies the 
energy that is dissipated by transport of carriers in the electric field. The electric field is 
particularly complicated because it is the result of a steady state: the interplay between 
the dynamics of ionization of the air in the high-field region surrounding the electrodes, 
and charge transport (drift and diffusion of positive and negative carriers) in the 
resulting electric field. 

[00126] Ifthe capacitor is surrounded by vacuum (rather than a dielectric, such as 
air), the net force F on the asymmetric capacitor can be computed by the sum of two 
surface integrals, one over the surface of the positive electrode and one over the 
surface of the negative electrode. An altemative but equivalent picture is that the 
capacitor is an electric dipole in an nonuniform electric field that it has produced, and 
the ions form an electronic maple syrup, due to their high mass and resulting low 
mobility. 

[00127] Тһе energy flow from the positive corona wire to the negative foil below 
may not be a straight line of energy but an outflowing balloon shaped cascade of 


energy that 
the energy to miss the lower ion plate and to create thrust by flying past it and 


moving towards the lower negative ion-plate. One embodiment causes 
downwards in increasing power. 

[00128] Therefore, the physical picture is that in the high field region the electrons, 
with their high mobility, are swept out by the electric field, toward the thin wire electrode 
and cause dynamic screening of the potential (Dielectric screening due to polarized air 
atoms will also take place.) However, the massive (probably positive) ions are less 
mobile and are left behin 


a plasma surrounding the thin wire electrode. An 
asymmetric capacitor may have a mass that is two orders or magnitude greater. 
Consequently, drift of electrons may not fully explain the observed force on the. 
capacitor. 

[00129] — Figures 29-33 illustrate various views of an embodiment of a personal flight 
vehicle. In an embodiment, a version of a personal flight vehicle 2900 that has an 
enclosure for a user to sit in may employ the electric-energy lifting panel which has two 
capacitive plates with different geometric dimensions to generate a net-directional 
force. 
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[00130] Аз noted above, an alternative to using the value of electron mobility is to 


use the smaller value of ionic mobility. This will lead to a larger force because the force 


is inversely proportional to the mobility 
[00131] ^ When a high voltage is applied to the asymmetric capacitor, for example, 
positive voltage on the thin emitter wire layer and negative voltage on the ion plate. 
arrays, the high electric field around the thin wire ionizes the atoms of the air. There is 
comparatively litle ionization near the ion plate arrays due to the lower magnitude 
electric field near the ion plate arrays. The ionized atoms around the ion plate arrays 
form a plasma, consisting of charged electrons and positively charged ions. 

[00132] Тһе electron drift current leads to a force on the capacitor that may be too 
small to fully explain the effect on the capacitor. Using the value of mobility appropriate 
for (nitrogen) ions leads to a force magnitude in agreement with the reality of the effect. 
[00133] Note that the force given scales inversely with the mobility p. If the ions are 
responsible for providing the required small mobility, then the idea is that the ions are 
like a low-mobility syrup, which provides a large space-charge to attract the negatively 
charged ion plate arrays electrode. As soon as the ion plate arrays electrode moves 
toward the positive ion cloud. Another positive ionic cloud is set up around the thin 
emitter wire electrode, using the energy from the voltage source. In this way, the dipole 
(asymmetric capacitor) moves in the non-uniform electric field that it has created. 
100134] Тһе force, generated on an asymmetric capacitor, can be described by the 
thermodynamics of a fluid dielectric in an external electric field produced by charged 
conductors. The (partially ionized) air between capacitor electrodes is the fluid 
dielectric. Although the air is partially ionized, we assume that this fluid dielectric is 
close to neutral on the macroscopic scale. The charged conductors are the asymmetric 
electrodes of the capacitor. The batten’ provides the charge on the electrodes and the 
energy sustain the electric field in the air (dielectric) surrounding the capacitor 
electrodes. 

[00135] Тһе system may include several parts: the partially ionized air dielectric, the 
metal electrodes of the capacitor and the battery (voltage source), and the 
electromagnetic field. The battery/DC power supply in the remote power broadcast is 
simply a large reservoir of charge. The total momentum including the electromagnetic 
field of this system may be constant. 

[00136] Аз far as the electric field is concerned, its total momentum changes little 
during the operation of the capacitor, because the field is in a steady state; energy is 
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supplied by the battery (charge reservoir). So the personal flight vehicle sets the rate of 


change of field momentum to zero, giving a relation between the force on the 
electrodes and the dielectric: 

100137] Тһе thermodynamic theory of the net force on a capacitor that is immersed 
in a nonlinear dielectric fluid, such as air in a high electric field. The main result for the 


net force on the capacitor is given in Eq. The thermodynamic theory uses the dielectric 
properties of the gas surrounding the capacitor plates. The personal flight vehicle uses 
а control mechanism to manage the high-field dielectric properties of the fluid, whic! 


ai 


this case. 

[00138] Іп an embodiment, Cesium ions can be introduced into the operating air 
(fluid) envelope of the aircraft to provide additional thrust. 

[00139] ^ Figures 34 and 35 illustrate electric-energy lifting panels in the shape of a 
three dimension triangular sphere. The electric-energy lifting panels 3404 in the shape 
ofa three 


ension triangular sphere can be used as the outer shell of the personal 
flight vehicle or as steering pods with separate addressing of each triangular section for 
steering. The corona wire-ion plate arrays form in each triangular section 3484. All of 
the triangular sections 3484 assemble to form a Buckminster Fuller geodesic dome or 
sphere, 

[00140] While some specific embodiments of the invention have been shown the 
invention is not to be limited to these embodiments. The invention is to be understood 
as not limited by the specific embodiments described herein, but only by scope of the 
appended claims. 
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What is claimed is: 
I claim: 
1. An apparatus, comprising: 

an electric-energy lifting panel including a first capacitive plate and a second 
capacitive plate having different geometric dimensions to generate a net-directional 
force, the electric-energy lifting panel to levitate a user secured to the electric-energy 
lifting panel; and 

an ion conditioner to ion enhance air around the first capacitive plate and the 
second capacitive plate. 


2, The apparatus of claim 1, wherein the second capacitive plate is a layer of emitter 


wire. 


3. The apparatus of claim 1, wherein the ion conditioner comprises a laser. 


4. The apparatus of claim 1, wherein the ion conditioner comprises ultra violet light 
emitting bulbs. 


5 The apparatus of claim 1, wherein the ion conditioner also conditions air between the 
first capacitive plate and the second capacitive plate. 


6 The apparatus of claim 1, wherein High-K dielectric material is in between the first 
capacitive plate and the second capacitive plate. 


7. A flight vehicle, comprising: 
a panel to levitate a user secured to the flight vehicle via electric-energy; and 
а gaseous propulsion system to provide directional thrust for the flight vehicle. 


8. The flight vehicle of claim 7, further comprising: 
a tortuous pivot frame to allow the panel to redirect vertical lift to horizontal 
thrust. 
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9. The flight vehicle of claim 8, wherein the tortuous pivot frame is composed of 


composite materials. 


10. The flight vehicle of claim 7, wherein the gaseous propulsion system further 
comprise 


an air-breathing rocket with hydrogen fuel support. 


11. The flight vehicle of claim 7, further comprising: 
a fuel cell stack that uses air as an oxidizer. 


12. The 
а solid-state hydrogen storage and recovery system to supply hydrogen for a fuel 
cell stack... 


и vehicle of claim 7, further comprising: 


13. The flight vehicle of claim 7, wherein the panel is located above the user. 


14. The flight vehicle of claim 7, wherein the panel is located under the user. 


15. The flight vehicle of claim 7, further comprising: 

а body hamess having vertical telescoping posts with foldout foot pads and a flip 
and lock waist dashboard, wherein the body harness couples to the gaseous propulsion 
system. 


16. The flight vehicle of claim 7, further comprising: 
a flight situation display system for the user. 


17. The flight vehicle of claim 16, further comprising: 
a global positioning system navigation system to send and receive data from the 
flight situation display system. 


18. The flight vehicle of claim 7, further comprising: 
an Electro Magnetic Field shield built into a helmet of the user and an Electro 
magnetic field deflector built into the panel. 
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19. The flight vehicle of claim 7, further comprising: 


ап emergency parachute/parasail for the user. 


20. An apparatus 

an electric-energy lifting panel including a first capacitive plate and a second 
capacitive plate having different geometric dimensions to generate a net-directional 
force, the electric-energy lifting panel to levitate a user; and 

an inductive transformer to provide electric-energy to the first capacitive plate 
and the second capacitive plate. 


21 The apparatus of claim 20, wherein an ion enhanced air-gap exists between the first 
and second plate. 


22 The apparatus of claim 20, wherein the first capacitive plate includes a plurality of 
parallel and layered series of ion plates. 


28. The apparatus of claim 20, further compris 


a tower having a Direct Current power-supply to inductively provide a pulsating 
Direct Current to the inductive transformer. 


24. The apparatus of claim 20, wherein the electric-energy lifting panel has an 
electrically-grounded skirt of aluminum plate that surrounds a portion of the electric- 
energy lifting panel . 


25. An apparatus, comprising: 
a means for levitating a user via electric-energy; and 
а means for supplying directional thrust for the means levitating the user. 


26. The apparatus of claim 24, further comprising: 
a means for supplying pulsating direct current to the means levitating the user. 


27. A system, сотр 
a flight vehicle that includes an electric-energy lifting panel and an inductive 
transformer, wherein the electric-energy lifting panel has a first capacitive plate and a 
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second capacitive plate that have different geometric dimensions in order to generate a 


net-directional force, the electric-energy lifting panel to levitate a user, and wherein the 
inductive transformer operable to provide electric-energy to the first capacitive plate and 
the second capacitive plate; and 

a tower having a Direct Current power-supply to inductively supply a pulsating 
Direct Current to the inductive transformer. 
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Figure 3 
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Figure 6 
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со Lorenzini and Juan Sanmartín 


tethers may procide low-cost electrical pow 
drag, thrust, and artificial gravity for spaceflight 
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There are no filling stations in space. 


Every spacecraft on every mission has to carry all the energy 
sources required to get its job done, typically in the form of 
chemical propellants, photovoltaic arrays or nuclear reactors. 

"The sole alternative delivery service—can be formidably 
expensive The International Space Station, for example, will 
need an estimated 77 metric tons of booster propellant over its 
anticipated 10-year life span just to keep itself from gradually 
falling out of orbit. Even assuming а minimal price of $7,000 
a pound (dirt cheap by current standards) to get fuel up to the 
station's 360-kilometer altitude, that is $1.2 billion simply to 
maintain the orbital status quo. The problems are compound- 
cd for exploration of outer planets such as Jupiter, where dis- 
tance from the sun makes photovoltaic generation less effective 
and where every gram of fuel has to be transported hundreds 
of millions of kilometers. 

So scientists are taking а new look atan experimentally test- 
ей technology—the space tether—that exploits some funda- 
mental laws of physics to provide pointing, artificial gravity, 
electrical power, and thrust or drag, while reducing or elimi- 
nating the need for chemical-energy sources. 


Overview/A New Look at Tethers 
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Tethers are systems in which a flexible cable connects two- 
masses. When the cable is electrically conductive, the ensemble 
becomesan electrodynamic tether, or EDT. Unlike convention- 
al arrangements, in which chemical or electrical thrusters ex- 
change momentum between the spacecraft and propellant, an 
EDT exchanges momentum with the rotating planet through the 
mediation of the magnetic field [se illustration on opposite 
pagel. Tethers have long fascinated space enthusiasts. Vision- 
aries such as Konstantin Tsiolkovsky and Arthur C. Clarke 
imagined using them as space elevators that whisked people 
from surface to orbit. In the mid-1960s two ofthe Gemini fights 
tested 30-meter tethers as a way to create artificial gravity for as- 
tronzuts, and numerous kinds of tether experiments have taken 
place since then. The chief challenges are electromechanical:en- 
pincers have not yet devised reliable techniques to deal with the 
high voltages thar EDTs experience in space. Nor have they 
solved all the issues of tether survivability in the hostile space en- 
vironment ør mastered the means to damp the types of vibra- 
tions to which EDTs are prone. 

Nevertheless, many scientists believe that the technology 
could revolutionize some types of spacelight. Из applications 
‘cover low Earth orbit as well as planetary missions. EDTs are 
likely to find uses around Earth for cleaning up orbital debris 
and generating electricity at higher efficiency than fuel cells as 
well as keeping satellites in their desired orbits. 


ASelf-Adjusting System 
TETHERS EXPLOIT the sometimes counterintuitive quirks of 
orbital mechanics. Two countervailing forces act on any object 
in a stable orbit around a planet: ап ourward-pulling centrifu- 
pal force produced by orbital morion exactly balances a down- 
ward gravitational force. The gravity and centrifugal forces off- 
set each other perfectly at the object's center of mass. An ob- 
server onboard is in zero g, or free fall, and does not perceive 
any acceleration. 

What happens if, instead of one compact satellite, we have 
two in slightly different orbits, connected by a tether? The teth- 
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HOW ELECTRODYNAMIC TETHERS WORK 


Electrodynamic tether systems have the potential to accomplish 
‘many ofthe same tasks as conventional spacecraft but without 
the need for large quantities of beard fuel 


They take advantage of two basic principles of electromagnetism: 
currentis produced when conductors mave through magnetic 
fields, and the field exerts a force on the current 


INDUCED CURRENT 


feel a force that propels them perpendicular to Both the field and 


experiences a ere, which opposes 


EXTERNALLY DRIVEN CURRENT 


pots быс effect ta produce 


HOW A CURRENT CAN CONTROL TETHER ORBIT 


on current а aducedtofin онаа Earth lf) 
inf motor Tat produces drag decreasing 


Naturally 
induced 
pos 


EXPERIENCING DRAG 


JPYRIGHT 2004 SCIENTIF 


Alternatively, reversing the direction ofthe tether current (usinga solar 
ae or ather power source] would reverse the direction ofthe force 


artificially 
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er causes the two satellites to actas а single system. The gravi- 
ty and centrifugal forces still balance at the center of mass, 
halfway between the satellites, but they no longer balance at the 
satellites themselves, At the outer satellite, the gravity force will 
be weaker and the centrifugal force stronger; а net force will 
thus push the satellite outward. The opposite situation occurs 
at the inner satellite, which is pulled inward, 

What is happening is thar the lower satellite, which orbits 
faster, tows its companion along like an orbital waterakier. The 
outer satellite thereby gains momentum at the expense of the 
lower one, causing its orbit to expand and that ofthe lower one 
to contract, As the satellites pull away from each other, they keep 
the tether taut, Nonconductive tethers are typically made of 
light, strong materials such as Kevlar (a carbon fiber) or Spectra 
(а high-strength polyethylene). Tensions are fairly low, typically 


Visionaries imagined 


ity, this method does not require that the satellites revolve 
around each other [see illustration om opposite pagel. 

An EDT, employing aluminum, copper or another conductor 
inthe tether cable, offers additional advantages. For enc, it serves 
as an electrical generator: when а conductor moves through a 
‘magnetic field, charged particles in the conductor experience an 
slectrodynamic force perpendicular to bath the direction of mo- 
Чоп and the magnetic field. So if а tether is moving from west to 
east through Earth's northward pointing magnetic field, electrons 
will be induced to flow down the tether [se illustration om pre- 
ceding pagel. 

‘The tether exchanges electrons with the ionosphere, a re- 
оп of the atmosphere in which high-energy solar radiation. 
strips electrons from atoms, creating а jumble of electrons and 
ions, called a plasma. The tether collects fee electrons at one 


using space tethers as space elevators that whisked 
people from surface to orbit. 


from one halfto five kilograms for nonrevolving tether systems. 

“The only equilibrium position of the system is with the teth- 
er aligned along the radial direction, called the local vertical. 
Every time the system tilts away from that configuration, а 
torque develops that pulls it back and makes it swing like а pen- 
dulum. This type of stabilization was used in the Earth-ob- 
serving satellite GEOS- in 1975 to keep the satellite, equipped 
with a rigid boom several meters long, oriented toward Earth, 

Researchers refer to the force imbalance between the two 
masses as the gravity gradient. Passengers would perceive it as 
mild gravity pulling them away from Earth on the outer satel- 
lie and toward Earth on the inner. In low Earth orbit (LEO, 200. 
102,000 kilometers, a SO-Jalometer tether would provide about 
0.01 g (1 percent of the gravity at Earth's surface). Astronauts 
would not he able to walk around: a person cannot get sufficient 
traction at less than 0.1 g. Bot for many purposes (tool use, 
showers, settling liquids), having a definitive “up” and "down" 
would obviously he superior to a completely weightless envi- 
ronment. And unlike other techniques for creating artificial grav- 


ENRICO LORENZINI and JUAN SANMARTÍN have worked together 
fora decade on tether projects. Lorenzini is a space scientist at 
the Harvard-Smithsonian Center for Astrophysics in Cambridge, 
Маня where since 1995, hehas led the research group ofthe late 
pioneers of space tethers Mario Grossi and Giuseppe Colombo. In 
1980 he received his doctorate in aeronautics from the Universi- 
tyafPisainitaly. Sanmartin has been professor of physics at the 
Polytechnic University of Madridin Spain since 1974. Before that, 
һе worked at Princeton University and the Massachusetts Insti 
tute of Technology. He has doctoral degrees from the University 
af Colorado and the Polytechnic University of Madrid 
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end (the anode, or positively charged electron attractor) and 
ejects them at the opposite end (the cathode, or negatively 
charged electron emitter). The electrically conductive iono- 
sphere serves to complete the circuit, and the result is a steady 
current that can be tapped to use for onboard power. Asa prac 
tical matter, in LEO a 20-kilometer tether with а suitable an- 
ode design could produce up to 40 kilowatts of power, suffi- 
cient to run manned research facilities. 

That capability has been recognized since the 1970s, when 
Mario Grossi of the Harvard-Smithsonian Center for Astro- 
physics and Giuseppe Colombo of the University of Padua in 
Tray were the first to conduct research on EDTs, As many as 16 
experimental missions have flown în space using either electri- 
cally conductive or nonconductive tethers [see box on page 57] 

In these carly electrodynamic tether systems, a Teflon sleeve 
fully insulated the conductive part of the tether from the iono- 
sphere, and the anode was either a large conductive sphere or. 
an equivalent configuration to gather electrons, Such anodes, 
however, turned out то be relatively inefficient collectors- In the 
1990s, for example, NASA and the Italian Space Agency joint- 
ly launched two versions of the 20-kilometer Tethered Satellite 
System (TSS), The TSS collected electrons using a metal sphere 
the size of a beach ball and convincingly demonstrated elec- 
trodynamic power generation in space. Despite those positive 
results, however, researchers discovered а difficulty that must 
be overcome before EDTs can be put to practical use. А nega- 
tive net charge develops around a large spherical anode, im- 
рей the flow of incoming electrons much asa single exit door 
creates a pileup of people when a crowd rushes to leave room, 

‘One of us (Sanmartin) and his colleagues introduced the 
bare-tether concept to salve this problem. Left mostly uninsu- 
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Forany object ina stable orbit the outward-pushing 

is exactly balanced by the inward-puling 
In a tether system, all forces balance 

atthe system's center of mass But at the outer sphere, 

the centrifugal force is slightly larger than the 

inal force. As a result, a 

a slight “downward” force away from Eartha farm of 

artificial gravity [local down}. The situation is pre 

reversed for the inner sphere. For a system with 

a St-klometer-iong tether, the force would be about 

fino the magnitude of Earth's gravity. The far 


approximately proportional to the tether length. 


ated, the tether itself collects electrons over kil m 


length rather than just at the tip, The tether benefits further 


from its thin, cylindrical geometry: electrons do not have to 
bunch up at one anode point, where their collective negative 
charge inhibits the arrival of more electrons. It need not be a 


vand wire; а thin tape would collect the same current bu 


city while in orbit by exploit mental princi 


ple of electromagnetism, A magnetic field exerts a force on a cu 


rent-carrying wire according to the familiar “right-hand rule 
Thus, for an EDT 


a eastward LEO, in which the electrons flow 
m of the tether, the foree is opposite to the di 
rection of motion, The EDT experiences a resistance akin to air 
drag, which in turn lowers the tether system's orbit 

That cem ikea desirable feature. Du 


se planet in the form o 
Indeed, the 
devel 


amount of space junk that now circles 


dead satellites and spent upper stage 


rid small companies. Аз 


present, LEO is littered with several thousands of such objects, 
about 1,500 af which have a mass of more than 100 kil 
Eventually atmospheric drag remaves them from 
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gem 


J sana 


the de 
altitude o 


ering their altitudes until they burn up on reentr 


lower atmosphere. Typically objects at an orbit 


kilometers decay in several days, those at 400 kilometers in sev 
eral months, and those at 1,000 kilometers in about 2,000 year 

1 newly launched satellites carried ЕРТ» that could be de 
ployed at the end of their lifetimes, ori a robot manipulator 


could capture debris and carry it to an orbiting tether system, 


the drag effect could be used to speed up the reentry timetable 


n EDTin 


ow Earth orbit (by using a pho 


The tether system would experience a force in its 


posite effect 


g thrust instead of drag and raisin 


its orbit. Propulsive EDTs could thas serve as space tugs to mov 
payloads in LEO 
Recall the International Space Station's high-cost boost problem, 


0 per: 


a higher orbit or to counteract orbital decay 


Ifthe ISS had employed an electrodynamie tether drawing 
cent of the sation power, it would need only 17 tons of propel 
opposed n 
ay; more power would nearly eliminate the need for propellant 
m па propulsive EDT at the rig! 

s useful for changing the inclina- 


void orbital de 


bit can produce lateral for 
tion of any spacecraftinorbit—an operation that requires a larg 
mount of fuel when it is carried out with chemical thrusters, 


Of course, conservation of energy demands th 
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"— 
as if EDTs merely exchange one kind of energy for another in a 


energy in rocket engines, So it may seem at fı 


rather pointless exercise. In drawing power from the tether, the 


ting. A fuel cell, in 
aricity directly. So why bo 


satellite would descend and require reba 


The answer is that the tether system is potentially m 


cient, however paradoxical it may appear. The combination 
terherfrocket can generate more electrical power than a fuel cell 
can because the cell does not profit from the orbital energy of its 


n EDT 


ме of work done by the n 


fuel, whereas the tetherlrocket does. In he electrical 


power producedisthe 


satelite (relative to the magnetized ionosphere), which is about 


7.5 kilometers per second in LEO. By comparison, the chemical 


ity. A mixture of liquid hydro 


=n produces an exhaust with a speed as high as five 


per second. In practical terms, therefore, a tether/n 


nation could generate three times as much electrical power as 


A fuel cell, which also use 


the chemical reaction alone produces 
hydrogen and oxygen, has no such ad 


Th 


ly lex fuel than a foe ell produc 


qual power. The trade 


The region af low Earth orbit from 200 to 2,000 kilometers 
above the surface has become littered with tens of thousands. 
of objects, including defunct satellites, rocket motor, explosion 
debris and miscellaneous hardware. 


off îs that the tether îs heavier than the fuel cell, Thus, use of a 


a period 


nger than five to ten days. 


ا 


vantages. By exploit 


re Jupiter and its moons, tether systems hav 


nt planet's physical peculiarities, 


a tether system could eliminate the ned for enormous 
of fuel, Like Earth, Jupiter has a magnetized ior 


with the planet, Unlike Earth, itsionosphe 


persists be 


ond the stationary orbit—the altitude at which a given object 


Earth, that is about 35,800 kilometers; for Jupiter, about 


88,500 kilometers above the cloud tops 
Ina Jovian stationary orbit, a spacecraft goes around the 
ame speed as the ionosphere, So if 


planet at the spacecraft 


he speed of the m 
sd ofthe spacecraft, the п 
drag force, along with us 


ural output of an EDT is 
trical power from the tether current. Alternative 


above the 
stationary orbit, where the magnetized plasma moves faste: 


є natural result îs thrust and usable elec- 


Intakes decades to centuries for these objects to sinkinta the 
lower atmosphere, where they are incinerated by air friction: 
Deploying tethers on newly launched spacecraft would provide 
a simple and low-cost 
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-TETHERED MISSIONS 


Researchers have launched experimental tether systems for decades, with varying degrees of success. Sometimes the tethers could 
not extend ta their full lengths. But even problematic fights have confirmed the capabilities of tether systems and led to numerous 
design improvements. Missions that used electrodynamic tethers are indicated in brown. 
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Again, this might appear to be a frce-lunch scenario, But it 
is mot, The energy is taken from the planet's rotation in both 
cases, Jupiter's collective momentum, however, is so vast that 
the tiny amount expended on the spacecraft is negligible. 

According to the principles of orbital dynamics, the most 
efficent places to apply drag or thrust are the points in the or- 
bit nearest (periapsis) and farthest (apoapsis) from Jupiter. The 
natural force will be drag if the point lies inside the stationary 
orbit and thrust # lies outside, Assume that a tether-bearîng 
spacecraft would approach Jupiter with a relative velocity of 
bout six kilometers per second. If drag were not applied, the 
spacecraft would Ву past Jupiter. But if the tether were turned 
оп as the spacecraft came inside the stationary orbit, it could 
brake the motion just enough to put the spacecraft in an elon- 
gated, highly eccentric ellipse around Jupiter. Capture into such. 
ап orbit requires reducing the velocity by only hundreds of me- 
ters per second, A tether tens of kilometers long would suffice, 

As the spacecraft went around and around Jupiter, mission 
controllers would tum on the tether near periapsis to produce 
drag (and usable power) and turn it off elsewhere, That gradu- 
ally would reduce the orbit from an elongated ellipse to small- 
er, progressively more circular shapes. The spacecraft would then 
require only modest electrodynamic forces to visit each of the 
four largest moons of Jupiter, from the outermost (Callisto) to. 
the innermost (lo. With Callisto's orbital period of about half 
а month, the entire sequence could take less than a year. 

‘To return, controllers would reverse the process. They would 
frst switch оп the EDT at apoapsis, which lies outside the sta- 
tionary orbit, to produce thrust and power. The repeated thrust 
applications at apoapsis would raise periapsis from inside to out- 
side the stationary orbit. Now thrust could be generated (for 


“free” again) at periapsis, progressively increasing the altitude 
ofapoapsis. A final push could boost the spacecraft out of or- 
bit for transfer back to Earth. Tapping Jupiter's rotation would 
provide all the energy for these maneuvers as well as generate 
usable power. By reducing drastically the fuel and power re- 
quirements, the tether would greatly cut the cost of a mission. 
The technology of space tethers has matured tremendously 
inthe past 30 years. But it still faces several challenges before 
EDTs can be put to practical use în orbit around Earth, Jupiter 
or elsewhere. Designers will have to devise ways to protect teth- 
ers fromthe effects of the igh electrical potential between the tet 
erandthe ionosphere as well as from the slow degradation of ma 
terials in space. And they must learn to control the various vibra- 
tions that arise in clectrodynamic tether systems. These obstacles 
are not insuperable, however, and many scientists expect to sce 
tethers doing real work in orbit in the not so distant future. sa 
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Special Notes 


General Information 


All projects in this book have been built and tested in 
‘our laboratories at Information Unlimited Scientific 
Systems. The gadgets perform as described. Builders 
having difficulties may contact our technical help. 
department. 


Part Sources 


Most parts are readily available throuph electronic 
supply houses, electrical supply houses, and hard- 
ware/builder supply outlets. Certain specialized and 
proprietary parts such as transformers, capacitors, 
printed circuit boards (PCB), tooled fabrication, and. 
‘optical parts are manufactured in our shops They are 
indicated with database numbers on the parts list and 
must be obtained by email or through our web site at 
‘wwwamazingl com. Without these special items, 
many of these projects would not be possible. 
Advanced builders may attempt substitution with the 
risk of reduced performance or failure. 


Safety 


Several projects are noted as being dangerous electri- 
cally, kinetically, and optically. Such projects must not. 
be attempted unless the builder is experienced in his 
or her related field. Safety is stressed with all neces- 
sary compliances required for the trade. 

Labeling is shown as required if the finished prod- 
uct is being offered to the trade. Labels are available 
and should be used if your project is to be exposed or 
‘demonstrated to the public 

‘Unfortunately, many scientific devices must use 
dangerous parameters to properly produce the 
desired target effects. 


Printed Circuit Boards 


Some projects are shown using PCB. They may also. 
be built on vector or circuit boards. Attempt to follow 
the layout as shown when transposing component 
locations and wire routing. 


Project Origins 


Some of the devices shown are fall-out technology. 
acquired from our project contracts as performed for 
the government and other related agencies Others 
are the result of our own research efforts, We are con- 
stantly engaged in research for the trade and in many 
interesting research and development programs. 


Other Available Options 


Most of the projects are available as partial or com- 
plete kits and may be laboratory assembled upon. 
request. 

Our offshore assembly operation can competi- 
tively supply all types of specialty transformers, coils, 
and power supplies in volume for the trade. 

Our engineering services specialize in high-voltage 
power supplies, shock and electromagnetic pulse 
(EMP) pulsers, Marx impulse generators, and all 
related components. 


Contact Us 


Information Unlimited 
Phone Number: 603-673-6493, 
Fax Number: 603-672-5406 
Web site: wwwamazingl.com 
Email: rannini@metro2000.net 
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Introduction - 


On a typical day, electronics enable us to turn on the 
ТУ or the computer, use the cellular phone, hear the 
“beeps and blips" of electronic toys and games, have 
a medical checkup, listen to the news on space explo- 
ration and world conflicts even drive our car. 


Electronic Gadgets for the Evil Genius presents a 
“hands-on” approach allowing the electronic enthusi- 
ast to construct many devices that are not as well 
known. These “action” projects demonstrate exciting 
and useful concepts of this diversified field. 


Tesla Coils 


The spectacular and highly visible effect produced by 
the Tesla coil has amazed and fascinated people for 
years These high-frequency, high-voltage devices pos- 
sess qualities unlike conventional electricity. Tesla 
output energy defies most insulation materials; trans- 
mits energy without wires; produces heat, light, and 
noise; and harmlessly passes through human tissue, 
causing virtually no sensation or shocking effect in. 
the person. 

Considerable research, money, and effort have 
been dedicated to the actual construction of similar, 
large Tesla coil-type devices capable of producing 
200-foot lightning bolts and powering lights 25 miles 
away Nikola Tesla was the originator of this research, 
along with countless other contributions to the elec- 
trical sciences. As more progress was made in these 
fields, it was soon realized that he indeed was respon- 
sible for many advances in the development of 
energy production. 


Tesla is finally being credited for his work and is 
taking his rightful place as a truly great electrical 
genius in this field. His main theory of wireless 
energy transmission, however, is still much in ques- 
tion, and many dedicated groups are hopeful in. 


obtaining some breakthrough that will resurrect it. 
‘The Tesla сой is the basis for much of this interesting 
research and still amazes all who come in contact 
with this visual and audible effect. 


Plasma Devices 


Electrical plasma can be anything from a simple elec- 
tric arc from a welder to a complex entity of closed- 
circuit toroidal flowing currents such as ball 
lightning, A nuclear explosion produces a plasma; ће 
sun and a simple fire are forms of plasma. Plasma 
guns may be the weapons of the future, and plasma 
propulsion may power spacecraft to near the speed 
of light. Plasma confinement may be а key to fusion 
energy, and rotating plasma fields may hold the 
secrets to levitation devices such as hover boards. 
Gas displays using energized plasma can also provide 
spectacular visual effects 


Lasers 


Lasers first appeared in the early sixties as а crys 
talline rod of aluminum oxide (ruby) placed within а 
helical flash tube. A high-powered flash of light 
caused a stimulated emission of a powerful light 
pulse within the ruby rod, capable of punching holes. 
in the hardest of metals Since then, the laser (an 
acronym for light amplification by stimulated emis 
sion of radiation) has been a part of our lives from 
laser printers and recorders to complicated eye sur- 
gery and mega-power-directed beams of energy pro- 
tecting us from a potential missile attack. To the 
experimenter, the laser possesses an almost magical 
property due to its ability to transport energy over a 
distance. 
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Introduction 


Lasers arc classified in relation to their power out- 
put and are closely regulated and labeled: 


» Class 2 lasers can produce up to 1 millivatt of 
optical power. Some popular applications 
include alignment, intrusion alarms, and point- 
to-point communications. Even though this 
class of lasers has the lowest power, a Class 2 
laser pointing in your direction can appear as 
the brightest abject at distances over 10 miles 


‘© Class 3a lasers can produce up to 5 milliwatts. 

‘Some applications include laser pointers, gun 
sights, disc readers, holography, small light 
shows and other visual effects. 


* Class ЗЬ lasers can produce up to 500 milli 
‘watts and are used for printing, disk burning, 
range finding, target designation, and night 
vision illumination to name a few applications. 


* Class 4 lasers have unlimited power output. 
They are the workhorses of the group, with 
the capability to work with many materials. 
from the hardest of metals to simple wood 
engraving, Class 4 laser surgery now provides 
a precision never before thought possible, and 
eye surgery for cataract removal is now sworn 
by all who have it done, High-power light 
shows similar to those at Walt Disney World 
use Class 4 optical lasers. Bluish-green lasers 
easily penetrate seawater because of compati- 
ble colors allowing covert point-to-point com- 
munications. By penetrating seawater for 
submarine communications, the concentration 
of energy into a micro-sized area opens up 
high-temperature and fusion research, Pro- 
jecting energy over great distances can power 
powering interplanetary spacecraft. The inte- 
gration of multiple micro-sized plasma explo- 
sions may provide the magical levitating 
vehicles often depicted as spacecraft. Also, 
weapons that use directed beam energies into. 
the megajoules in battles against aircraft, 
ground vehicles, and other difficult targets are 
now possible. Antipersonal weapons designed 
to neutralize and disable personel use ener- 
gies into the kilojoules using timed, pulsed 
laser diodes have kill ranges well in excess of. 
‘one mile and are backpackable. These systems 
are lightweight and require complex optical 
conditioning. 


Many high-powered lasers use carbon dioxide as 
the laser's medium. These devices are efficient, trans- 
mit through air, and are easy to build. They can be 
made to generate continuous power output into the 
tens of thousands of watts An experimenter that can 
easily build this type of laser that will burn and cut. 
many materials Lasers can be are pulsed, obtaining 
‘enormous peak powers into the gigawatts. This power 
is not to be confused with energy, as the power pulses 
last for fractions of a second, whereas energy must be 
integrated over a I-second period. A true measure of 
pulsed laser energy is by its output in joules. 

Research in the field of lasers still remains very 
fertile with many new and exciting developments still 
yetto соте. 


Ultrasonics 


‘The field of ultrasonics remains a relative gray area 
with few available hobbyist-level projects. Ultrasonic 
energy is produced by a piezoelectric or magne- 
ostrictive transducer powered by a signal generator. 
Ultrasonics can be used for cleaning where a solvent. 
transmits these vibrations dislodging unwanted mate- 
rials and dirt. Plastic materials can be welded or cut 
by rapid vibrations causing frictional heating. 
Acoustical ultrasonics is often used for discouraging 
animals against intruding into a certain area. It is also 
used for range finding and can be an excellent intru- 
sion detection device, 

High-sound-pressure, acoustical energy is very 
inefficient, owing to the physics of energy transfer 
between two surfaces of dissimilar densities Standing 
‘waves impede this energy coupling and make it diffi- 
cult to obtain high-decibel output. Energy transfer 
between two surfaces is optimized when both materi- 
als have like densities, which is why sound travels bet- 
ter through water. Airis many times less dense than a 
liquid and its lack of density therefore offers a 
greater challenge to the researcher in overcoming the 
problem of successful energy transfer. Nevertheless, 
sonic transducers are effectively used with horns and 
other means to vibrate as much air as possible, 

‘The effects of high-sound-pressure sonic energy 
сап provide an excellent low-liability deterrent to 
unauthorized intrusion. A vertical wall of pain can be 
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generated, causing nausea, dizziness and extreme 
paranoia, which usually discourages the intrusion. No 
after-effects are produced once out of the field, How- 
ever, sound pressure levels exceeding 140 decibels 
per minute can be harmful and should be avoided, 

Listening to low-level ultrasonic sounds can be 
interesting to a nature enthusiast. Many insects and. 
‘mammals emit sounds well out of human hearing, 
range. Many man-made devices, such as rotating 
machinery, generate high-frequency sound and 
enable the detection of leaking air, water, or leaking 
electricity in the form of corona usually indicating a 
potential fault. Thus, directional ultrasonic listening 
сап be a valuable tool 


Electrokinetics 


‘The properties of magnets have long fascinated man 
since the discovery of lodestones by the ancient 
Greeks centuries ago, Even in today's advanced tech- 
nology, the ability to attract and repel magnetized 
‘objects still remains a mystery. Magnetism, in spite of. 
its mysterious properties, is perhaps the most impor- 
tant force known to man. Without the knowledge of 
how to use magnets, everyday motors transformers, 
‘communications, and most forms of transportation 
would be next to impossible, Electricity generation 
‘would not exist. 

The Star Wars defense initiative has opened up 
‘many doors to the potential use of this technology. 
Electrokinetically launching objects at hyperveloci- 
ties much like the effect of a meteor shower will cre- 
ate a destructive barrier to incoming ballistic missiles, 
‘The propelling of radioactive waste and many other 
‘materials safely into outer space, the potential levita- 
tion of terrestrial vehicles and of course projectile- 
type weapons are other applications 

Even though magnetic properties do not give way 
to variances, they do manifest properties in different 
forms. Motors use magnets to produce rotating 
mechanical energy from electricity and, of course, the 
opposite where generators use magnets and rotating 


‘energy to produce electrical power. Transformers 
take advantage of changing magnetic fields asa func- 
tion of time, whereas relays and solenoids produce 
linear motion 

Flectrokinetic accelerators utilize magnetic forces 
where a conducting and movable armature is placed 
between two parallel conducting rails. А force is now 
produced in the armature as а result of the interac- 
tive magnetic fields occurring around the armature. 
and the current-carrying rails. Remember a current- 
carrying conductor produces a proportional magnetic. 
field, which is basic high school physics 

‘Those who are familiar with vectors will recall the 
Lorentz JXB forces where a force is produced 
between a current-carrying conductor (the armature) 
and the magnetic B field produced in the rails Accel- 
eration of the armature occurs over the entire length 
of the rails and can reach unheard of velocities com- 
pared to chemical combustion. 

Even though pulsed magnetics is not new, little 
information exists to provide a "hands-on" approach 
for the hobbyist or experimenter. Positive interest 
exists in this field for using this technology asa viable 
potential for the previously mentioned applications, 
as well as the nonevasive use of shockwaves in break- 
ing up kidney and gallstones Even a form of *mag- 
netic destructors” is intended for use in robot wars 
and contests 

We therefore feel a “how-to” book demonstrating 
projects for the serious electronic and mechanical 
‘experimenter, ав well as for technical interest groups, 
will prove to be popular. The projects here will fall 
within the realms of both the amateur and the serious 
experimenter. All the projects will contain a briefing 
‘of mathematical theory for those interested, along 
with a simple explanation of the operation. Individual 
chapters will have headings suggesting the required 
‘competence and experience of the reader, as well as 
any hazards that may be encountered. All the con- 
struction projects will also contain a full bill of mate- 
rials with sources necessary to complete the device as. 
described. 
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About the Author 


Bob lannini runs Information Unlimited, firm dedicated to the experimenter and tech- 
nology enthusiast, Founded in 1974, the company holds many patents, ranging from 
weapons advances to children's toys Mr. lannini's 1983 Build Your Own Laser, Phaser, lon 
Ray Gun & Other Working Space-Age Projects, now out of print, remains a popular source. 
for electronics hobbyists 


An antigravity project provides a means of levitating 
an object purely by electrical forces (see Figure 1-1). 
Motors fans jets, or magnets are not used. A propul- 
sive thrust is created by the reactionary forces of an 
ion wind. This phenomenon is an excellent means for 
future transportation once a few engineering prob 
lems are solved, and a vehicle could operate in an 
almost frictionless environment, 


Construction requires minimal electronic exp 
cence in building the elect 
with a steady hand in constructing 


the craft The proj 


ect is presented into two sections, the ion power sup- 
10550 


for parts, noting many are available through Informa 


ply and the craft. Expect to spend between $: 


fiom Unlimited (wwwamaziig Loom). The complete 
parts list is at the end of the chapter as Table 1-1 


Theory of Operation 


‘The following equations show motion obtained via 


the reactionary effect of a volume of air accelerated 
by electric charges A thin, positively charged emitter 
wire is located in a charge that isin proximity to a 
‘smooth, attracting surface. Air particles are now 
charged in proximity to this thin emitter wire and are 
attracted to the negative space charge around the 
smooth surface. Ir appears that maximum thrust (or 


effect) requires moving as much air mass as fast as 


possible їп a given amount of time, expressed as the 
following: 


The power input to produce this movement is 
related to (mvt energy in joules. 


1f we now del 


ne system efficiency as the ratio of 
“power out” to “power in,” we obtain 


Efficiency now becomes inversely proportional to 
с suggests the uti- 
lization of large masses or volumes at low velocities 


the velocity of the air and therefo 


to be efficient. This is not to say that the effect on the 
maximum lifting capability follows these same guide- 
lines 


Tt is known that air molecules and ions are elastic 
‘on impact at low velocities. High velocities have a 
tendency to cause molecular disassociation with 
accompanying secondary ionization. 


This secondary ionization will cause а net decrease 


in the reactionary effect or thrust due to a reversal of 
direction of the now oppositely charged particles The 
objective now becomes to move as much mass as 
possible at a low velocity or energy where the maxi- 


mum amount of elastic collision takes place with a 


Figure Vi An 


avity lifter in flight 


‘minimum of destructive molecular disassociation and 
secondary ionization. 

Your lifter requires a high DC voltage at a rela- 
tively low current, The driver power supply schematic 
is shown in Figure 1-2. It generates 30,000 volts at a 
load current of 1 milliampere (ma). This is usually suf 
ficient to power lifters up to 36 inches per side when 
properly constructed using up to 1'^-inch emitter 
wire spacing. It easily powers the &-inch unit shown in 
these instructions. Even though the current is low, 
improper contact can result in a harmless yet painful 
shock. 

The output voltage of the driver is obtained usin, 
Cockcroft Walton voltage multiplier with four to five. 


stages of multiplication. Note this method of obtain. 


ing high voltages was used in the first atom smasher 
ushering in the nuclear age! This multiplier section 


requires a high-voltage/frequency source for input. 
Input is supplied by a transformer (T1) producing 6 to 
$ kilovalts (Kv) at approximately 30 kilohertz (kHz) 
You will note that this transformer is a proprietary 


design owned by Information Unlimited. The partis 
small and lightweight for the power produced. 

The primary part of T1 is current driven through. 
an inductor (LI) and is switched at the desired fre- 


quency by a field-effect transistor (FET) switch (Q1). 


ary of 


The capacitor (C6) is resonated with the pri 
TI and zero voltage switches when the frequency is 
properly adjusted. (This mode of operation is very 


similar to class Е operation.) The timing of the drive 


pulses to Q1 is therefore critical to obtain optimum 
operation, 

The drive pulses are 
cuit (11) connected as 


generated by a 555 timer cir- 
n astable multivibrator with a 
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Figure 2 Antigravity schematic 


repetition rate determined by the setting of the trim- 
pot (R1) and a fixed-value timing capacitor (C2). 

11 is now turned on and off by a second timer (12) 
‘This timer operates at a fixed frequency of 100 Hz 
but has an adjustable “duty cycle" (the ratio of the on 
to off time) determined by the setting of the control 
pot (R10). 11 is now gated on and off with this con- 
trolled pulse providing an adjustment of output 
power 

An overvoltage protection spark gap is placed 
across the output and is easily set to break down at 
20 to 30 Ky. This usually is sufficient for lifters having 
a2- to 3-centimeter separation between the emitter 
wire and the collector skirts. Even though the output. 
is short circuit protected against continuous overload, 
constant hard discharging of the output can cause 
damage and must be limited. A pulse current resistor. 
(RT) helps to protect the circuit from these potential 
catastrophic current spikes. 

Power input is controlled by a switch (51) that is 
part of the control pot (R10). The actual power can 


bea small battery capable of supplying up to 3 amps 
ога 12-volt, 3- to S-amp converter for 115 uses Power 


h $1 must be added to the GRAT series or you 
must use other external means to power control, 


Construction Steps 


‘This section discusses the construction of the elec- 
tronic, ion-generating power supply and the lifter 
craft. The ion generator is built using a printed circuit 
board (РСВ) that is individually available or you may 
use the more challenging perforated circuit board. 
‘The perforated board approach is more complicated, 
as the component leads must be routed and used as. 
the conductive metal traces. It is suggested that you 
follow the figures in this section closely and mark the 
actual holes with a pen before inserting the parts. 
Start from a comer and proceed from left to right. 
Note that the perforated board is the preferred 
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approach for science projects, as the system looks 
more homemade. The PCB only requires that you 
identify the particular part and insert it into the 
respective marked holes Soldering is then greatly 
simplified 


Board Assembly Steps 


‘To assemble the board, follow these steps: 


1, Lay out and identity all the parts and pieces. 


Verify the separate resistors with the parts list, 


as they have a color code to determine th 
value. Colors are indicated on the parts list. 


2. Fabricate a piece of .1-inch grid perforated 
board to a size of 7.2 x 2.6 inches Locate and 
drill holes as shown in Figure 1-3. An optional 
PCB is available from Information Unlimited. 


3. ` Fabricate the metal heat sink for Q1 from a 
piece of .063-inch aluminum at 1.5 x 75 
inches, as shown in Figure 1-4. 


4, Assemble L1 as shown in Figure 1-4, 


5. Ifyou are building from a perforated board, 
insert components starting in the lower left- 


hand corner, as shown in Figure 1-5 and 1-6. 
Рау attention to the polarity of the capacitors. 
with polarity signs and all semiconductors. 
Route leads of components as shown and sol- 
der as you go, cutting away unused wires, Use 
certain leads as the wire runs or use pieces of 
the included #22 bus wire. Follow the dashed 
lines on the assembly drawing as these indi 
сме connection runs on the underside of the 
assembly board. The heavy dashed lines indi- 
cate the use of thicker #20 bus wire, as this is a 
high-current discharge path and common 
ground connections. See Figures 1-7а and 1-7b 
Tor an expanded view. 


Attach the external leads as shown. Figure 1-6 
shows the construction of the safety spark gap. 
made from pieces of #20 bus wire. This pre- 
vents high voltages from damaging circuit 
components when using light or no load con- 
nections. The circuit is not designed to operate 
with continual discharging and indicates a 
fault or too light of a load if it continually 
fires See Figures 1-78 and 1-7Ь for an 
expanded view, 


Double-check the accuracy of the wiring and 
the quality of the solder joints. Avoid wire. 
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Figure 1-3 Driver board fabrication 
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bridges, shorts, and close proximity to other 
circuit components. If а wire bridge is neces- 
sary, sleeve some insulation onto the lead to 
avoid any potential shorts, 


Fabricate a channel from a piece of Viwinch 
plastic material. Add it to the assembly and 
secure it at its corners using silicon rubber 
adhesive. You may also enclose it in a suitable 
plastic box as shown in Figures 1-8 and 1-9. 
Figure 1-10 shows the simplified channel 
enclosure that does not include the meter МІ, 
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FigurelJa Enlarged view of wiring 


Chapter One 


6 Electronic Gadgets for the Evil Genius 


39efoag Азтлелбтзич 


Chapter One 


Figure 1-9 Final isometric vi 


‘ge ao 


7 


cc UN йа 


Figure H10 


The ser cos GRA is a modular approach where the electronics assent securo 
pame arae CHI пи and svp est are e sane sn К! а эта HNO 
ео center YON o 


Alternate 


Electronic Gadgets for the Evil Genius 


Testing Steps 


"The following steps are for testing out what you've 
built: 


1. Presettrimpot RI to midrange and RIO to full 
clockwise (CW). Set the spark gap to 1 to 1 Me 
inches, as shown in Figure 1-9. 


2. Obtain a 25-megohm, 20-watt high-voltage 
resistor, You can make one by connecting 25 
1-meg, L-watt resistors in a series and sleeving 
them into a plastic tube. Seal the ends with sil 
icon rubber. 


3. Obtain a 12.volt, DC, 3-amp power converter 
ога 12-volt,4-amp rechargeable battery. 


4. Connect up the input to the power converter 
‘and output to the 25-meg load resistor. Con- 
nect an oscilliscape set to read 100 volts and а 
sweep time of 5 usecs to drain pin of O1 for 
viewing the signal wave shape as RI is 
adjusted, 


5. Apply power and quickly adjust RI to the 
wave shape shown in Figure 1-2. The spark 
gap may fire intermittently and should be 
respaced just to the point of triggering. This is 
usually between 25 to 30 Kv 


6. Rotate RIO counterclockwise (CCW) and 
note the input current smoothly dropping 
almost to zero. This control varies the ratio of. 


© to on time and nicely controls the system 
current to the lifter craft emitters. 


This “off and on” switching provides a varying, 
realistic throbbing sound as the craft lifts and pro- 
duces more thrust 


Note: If you have access to a high-voltage probe 
meter, such as a ВАК HV44, it will be possible to 
measure the direct output, noting 20 to 30 Kv across. 
the 25-meg loud resistor. This equates out to aver 30 
watts You will see a smooth change in output as 

R10 is varied. 


Note: 
spacing between the craft ion emitter wires and col- 
lectors are strongly dependent on one another. Fine- 
tune the system by setting the gap on the threshold 


“The spark gap spacing adjustment and the 


of firing before the craft emitter wire starts to break 
down. Do not exceed 1 inches 
(uns 


The primary objective of the protective spark gap 
is to prevent damage to the стай as well as to the 
power supply circu 
breakdown to occur, as damage to the circuit may 
result 


Never allow a continuous 


You may now proceed to the craft assembly sec- 
tion, Figure 1-11 shows the assembly of a suggested 
launching pad. 

‘The following information provides a step-by-step 
description of the methods and procedures involved 
with building a prototype electrokinetic propulsion 
device that is easily powered by the device shown in 
these plans If properly constructed, this device will 
generate enough force to levitate itself from a resting 
surface. 


1. Obtain the required materials: 


* 2mm by 6 mm balsa wood strips 


+ 30-gauge enameled copper magnet wire 
for high-voltage power leads. 


«42-10 4-gnuge stainless steel wire (for 
lifter corona wire on the parts list) 


* Aluminum foil 
* One tube of superglue or a hot-glue gun 
* Sewing thread 

© One hobby knife 

+ One Scotch brand tape roll 


Cut the balsa support struts (sce Figure 1-12). 
First, eut the balsa strips in half to create 2- 
millimeter by 3-millimeter strips. Cut these 
into two sets: one set of three struts 20 cen: 
timeters in length, and a second set of two 
struts 11 centimeters in length, Bevel the 
edges of each of the 20-centimeter struts to 
allow them to be glued later at an angle to the 
centimeter struts. The beveling should be 
about 30 degrees in slope, and remember to 
bevel both ends on the same side of the balsa 
face, 


3. Assemble the balsa struts (see Figure 1-13). 
Mark each of the Il-centimeter struts at the 
top (fo help you remember which end is up) 


Electronic Gadgets 


for the Evil Genius 9 


эГола АзтлелбБтзич 


45 


Chapter One 


socks are posstio by charge 
Sums o he by You 
ey wet o rede ences 


Ls 


su Suggested launch pas 
D ‘made rom зп 18" equite 
"tangi thin alumina 
rounded to HV retum: You 
You тау энем eral by miang tlh an 
mag wire pe 
WV emitter wire Adjust tether fod wires and thread to provide a balanced take- 
fond landing. Extend formar. lute nd a blanc ight, 
Experiment tof optimam rests у 
Connect to power source and sity aguet Ground to НУ reum. 


E 


BERT Pinal snip showing launching pad 


EES mal 


Forte ron e cal d gae 


10 Electr 


onic Gadgets for the Evil Genius 


Figure 142 — Balsa wood struts. 


Faua Vi Assembly of ala wood sri 


and again at a mark 4 centimeters from the 
bottom. Sparingly use superglue to attach 


each of the three vertical [1-centimeter struts 
to a 20-centimeter horizontal strut as shown in 


the figure. In the figure, the beveled ends of 
the 20-centimeter struts have been glued at 


right angles at the 4-centimeter mark on the 


vertical struts 
Complete the chassis assembly (see Figure 1- 
14), Similar to the previous step, glue together 
the three pieces of the lifter frame using. 
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Figure 


issembled chassis frame 


superglue. Glue the unconnected ends of the 
20-centimeter struts to the other side of the 4- 
centimeter mark you created on the vertical 
strut, Ensure that the ends of the lifter line up 
as shown in the figure, 


Cut an aluminum foil strip (see Figure 1-15). 
Cut a strip of aluminum foil 5 centimeters 
wide and approximately 1 meter in length. 
This foil strip will be used to surround the. 
bottom part of the lifter. 


Fold the foil around the chassis (sce Figure 1- 
16). Put glue on the 20-centimeter strip and 
hold it on the foil ший it sets Notice in the 
figure how the foil is even with the bottom of 
the vertical struts. If done correctly, you 
should have an extra 1 centimeter of foil 
above the 20-centimeter balsa horizontal 
strut. Roll the lifter chassis down the length 
of the foil, gluing each side of the chassis as 
you go. You must have an extra I-centimeter 
lip above the horizontal struts to reduce ion 
leakage. 


Fold down the foil edges (see Figure 1-17). 
Cut the corners around the top of the 1-cen- 
timeter lip above the horizontal struts and 
fold the foil over the top of the strut for each 
of the three lifter sides. Use a piece of Scotch 
tape cut in half lengthwise to hold the folded 
corners as close to the inside of the foil as pos- 
sible and reduce leakage. 


Attach the ground wire to the foil (see Figure 
1-18). Poke a small hole through the foil skirt 
and run the ground wire through it, as shown. 
in the figure. The hole should be behind the 
strut so that the wire is supported by it. Make 
sure to strip the ground wire of its enamel 
coating before you connect it. The ground 
wire must have a section of bare copper to 
contact the foil in order to work. Give your- 
self about two extra feet of wire off the lifter 
to connect it to your power supply's ground, 


Attach the corona wire (see Figure 1-19). 
Approximately 3 centimeters up from the top 
of the foil, or about 2 centimeters from the 
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top of the vertical support struts, run a length 
of 40-gauge,2.8-millimter corona wire around 
all three vertical struts and connect it to the. 
30-gauge power supply wire to be connected 
to the power supply. Make sure to loop the 
wire around each of the vertical struts at least 
‘once to ensure that they stay in place, and 
‘when you come back to the first vertical strut, 
tie the wire off so that the corona wire runs. 
around the entire frame ofthe lifter. 


If you have correctly followed the steps, you 
should have a lifter prototype identical to the onc. 
shown in Figure 1-20, Use the Testing Guide doeu- 
‘ment to assist you with testing the lifter, and use the. 
‘Troubleshooting document if you encounter prob- 
lems while testing. 


Notes 
Attaching the corona wire can be difficult to hold in 


place on the vertical struts especially because the 
Wire is so thin. One method is to use a tiny dab of hot 


ig und connecting of the corona ion emitter wire 


glue to keep the wire in place at each post, thereby 
freeing your hands to wrap the wire around the next 
post. 

‘Another way to hold the wire in place is to wrap it 
around the 30-gauge power-lead wire and then wrap 
the tip of the 30-gauge wire around the vertical strut, 
Using this method you can attach both wites to each 
‘other and the vertical post at the same time, Ensure 
that the tip of the 30-gauge wire is completely 
stripped of enamel before wrapping the corona wire 
around it. 


Tethering Setup 


‘To complete the necessary tethering (see Figure 1- 
21), follow these steps: 


1. Attach tethers to the lifter, Using common 
household thread, attach three tie-down 
threads to the lifter, one at each corner of the 
lifter tied in a double knot around the vertical 
balsa strut at the point where the strut mects 
the foil skirt wrapped around the lifter. Cut 
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the thread lengths at approximately 1 foot in 
length each. 

2. Attach tethers to the test surface. Use Scotch 
tape to attach the lengths of thread to the test 
surface. Place the thread under the tape with 
approximately 8 inches of thread extending. 
from the tape in order to provide enough 
slack for the lifter to take off, When you have. 
done this, you should be able to raise the lifter 
approximately 8 inches in height from the test. 
surface and have all of the thread become 
taut at the same height, Note in Figure 1-21 
how the three tie-downs (colored pieces of 
tape) are attached to the thread and the test 
surface is very close to the actual lifter itself 
Slack can be adjusted so that the lifter 
remains stable once it has taken off from the 
test surface, 


Lifter Troubleshooting 
Guide 


‘This section provides in-depth information on trou- 
bleshooting a prototype lifter in the event that it does 
not work correctly during testing. 


Problem 1: The Lifter Is Not 
Moving, and | Don't Hear a 
Hissing Noise 

IE you don't hear a hissing noise, this means the lifter 


is not receiving high-voltage power from the 
voltage supply. Try these suggestions: 


‘+ Unplug the high-voltage supply and wait for 
the high-voltage charge to dissipate. 


* Check the ground connection to the lifter and 
make sure you have good contact to both the 
foil skirt and the high-voltage supply's ground. 


» Make sure the crimped end of your corona 
wire is hooked snugly around the electrode 
that comes out of the high-voltage supply. 


* Ensure that the enamel coating has been 
removed from the ends of the ground wire. 
You can do this by scraping the enamel off 
with the edge of a hobby knife, 


Problem 2: The Lifter Is Not 
Moving, and the High-Voltage 
Supply Seems Completely 
Dead 


Have you tried checking the power supply to the 
high-voltage supply? 


* Check the high-voltage supply's on/off switch. 


* Check the 12-volt supply that provides power 
to the high-voltage supply 


‘+ Check the on/off switch on the power strip if 
you are using one, 


Problem 3: The Lifter Is Not 
Moving, and | Do Hear a 
Hissing Noise 


"The hissing noise (and slight breeze) means that the 
lifter is getting high-voltage power from the high- 
voltage supply. One of the following suggestions 
might eliminate the problem: 


* Unplug the high-voltage supply and wait for 
the high-voltage charge to dissipate. 

» Check the ground-wire connectivity to make 
sure it has a connection back to the high- 
voltage supply. 

* Try sliding the entire corona wire down the 
vertical balsa struts a little until it is closer to 
the foil skirt. This reduces the distance 
between the two capacitive elements and 
increases the lifting power. 
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Problem U: The Lifter Is 
Moving a Little but Is Not 
Taking Off 


‘The lifter either does not have enough power to lift 
off or the high-voltage capacitance on the foil skirt is 
causing an attraction to the test surface. Try one of 
the following: 


‘+ Leave the high-voltage supply plugged in and 
the power turned on, 

‘+ ‘Try gently blowing on the lifter until it moves 
‘This may jostle the lifter off the capacitive 
spot that it sits on and it may suddenly lift off 
without warning. 


= Thy using a long nonconductive piece of plas- 
tic to gently lift one edge of the lifter up from 
the testing surface, 

* Check the high-voltage and ground wires to 
ensure that they are off the testing surface. 
They may also cause static cling to the testing. 
surface, 


Problem 5: The Lifter Is 
Moving but Has a Lot of 
Electrical Arcing 

"The electrical arcing on your lifter is preventing 


enough capacitance to build up to allow a sustainable 
[n 


+ Unplug the high-voltage supply and wait for 
the high-voltage charge to dissipate. 


the top of the horizontal balsa strut, it will not 
have proper surface area capacitance. 


* Ensure that no sharp edges are present that 
would lead to ion leakage on the foil skirt of 
the lifter. Also ensure that no sharp edges are 
sticking off the end of the corona wire as they 
will reduce capacitance. 


Problem 6: The Lifter Is Lifting 
off, but when Arcing Occurs It 
Suddenly Drops or Loses 
Height 


Sudden drops in lift height may accompany large, elec- 
trical ares between the foil and the corona wire due to 


aa rapid reduction in capacitance in the corona wire. 
and foil skirt of the lifter, which in turn reduces thrust. 
See Problem 5 for details on troubleshooting this. 


Problem 7: The Lifter Is Lifting 
off and “Bouncing” the Tether, 
but Thrust Is Not Stable 


Tf the lifter is bouncing at the end of the tether or 
rapidly swaying back and forth, it due to irregulari- 
ties in thrust versus positioning, 


= Unplug the high-voltage supply and wait for 
the high-voltage charge to dissipate. 

= Check cach of the tethering threads and make 
sure they are all the same length when fully 
extended. 


* ‘Try sliding the entire corona wire up the verti- ® Check each of the tethering threads to make 
cal balsa struts a little (less than 1 centimeter Sure they are a reasonable length (8 to 14 
ata time) until itis farther away from the foil inches) 
skirt. This increases the distance between the 

- This increases tt = Check the high-voltage and ground wires to 
‘wo capacitive elements and it reduces iting ие eai 
power, but it should also reduce electrical arc- rip uer in tar em 
ing and make liftoff possible. Te uU инс abun асн 
voltage and ground wires to а nonconductive. 
* Ensure that the foil skirt has been folded over surface about 10 inches from the top of the 
the top of the balsa horizontal strut and has testing surface. (Note: Make sure these wires 
been taped with а piece of Scotch tape on the do not cross or else they will short out your 
other side. If the foil has not been folded over power supply) 
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» Make sure all three corners of the lifter are 
about the same weight. Note that the corners. 
with wires attached will weigh a little more 
but should not be noticeably heavier. 


Problem 8: Arcing Is 
Occurring Between the 
Ground Wire and the HV Wire 


Electrical arcing between the ground wire and the 
high-voltage wire occurs because the wires are too 
close. This does not include the arcing that occurs on 
the lifter itself, which is covered under Problem 5. 


+ Immediately unplug the high-voltage supply 
and wait for the high-voltage charge to dissi- 
pate. 

» Move the ground and high-voltage wires far- 
ther apart from each other to prevent future 
arcing, 


Note that electrical arcs between these two wires 
сап cause permanent damage to your high-voltage 
supply power source 


Problem 9: The Lifter Lifts off 
and Immediately Shorts the 
HV and Ground Wires 


Electrical shorts between the high-voltage and 
around wires can occur when the position of these. 
wires changes as the lifter lifts off from the test sur 
face. 


* Immediately unplug the high-voltage supply 
and wait for the high-voltage charge to dissi 
pate. 


* Reposition the high-voltage and ground wires 
so that they are less likely to touch and cause 
ап electrical short during liftoff. Taping the 
wires in place about 10 inches from the testing 
surface can also reduce the movement of. 
these wires during liftoff. 


Problem 10: The Lifter Lifts off 
and Immediately Pulls to One 
Side 


‘The lifter may pull to one side when it lifts off, mean- 
ing that instead of moving up in a reasonably straight 
manner from the testing surface, it takes off and flies 
in a particular direction. This occurs because of 
weight or thrust instability and is usually due to 
weight on the comers of the lifter due to incorrectly 
positioned high-voltage and ground wires. 


» Unplug the high-voltage supply and wait for 
the high-voltage charge to dissipate, 


* Try shortening or lengthening the tethering 
threads to position the lifter where it should 
be at maximum height. 


* Try shortening all three tethering threads to a 
reasonable length by reducing them approxi- 
mately 2 inches, 

‘+ Ensure that the high-voltage and ground. 
wires are suspended from the testing surface 
50 that they do not add excess weight to the 
corners of the lifter 


* Ensure that the aluminum foil skirt is reason- 
ably straight and not crumpled around the 
entire frame of the lifter and that it is cut to 
the same height all the way around the frame, 


» Ensure that the corona wire maintains the 
same distance from the foil skirt around the 
entire frame of the lifter and is pulled reason- 
ably tight between vertical balsa struts, 


Problem 11: The Corona Wire 
Flutters During Liftoff and 
Causes Thrust Problems 


The corona wire may flutter during liftoff due to elec- 
trostatie forces 


» Unplug the high-voltage supply and wait for 
the high-voltage charge to dissipate 

* Try straightening the corona wire by hand 
until itis lined up reasonably straight above 
the foil skirt. 


Electronic Gadgets for the Evil Genius 19 


эГола AarAeaBrauy 


35 


= ‘Try removing the corona wire from the lifter 
and rewrapping it with a new piece of wire 
stretched firmly between posts. (Remember. 
that the posts are balsa and cannot take much 
stress) 


Problem 12: The Foil Skirt 
Flutters During Liftoff and 
Causes Thrust Problems 


А reasonable amount of aluminum skirt flutter may 
‘occur during testing due to electrostatic forces; how- 
ever, an excessive amount may cause thrust prob. 
lems 


» Unplug the high-voltage supply and wait for 
the high-voltage charge to dissipate. 

*_ Ty straightening the corona wire by hand 
until its lined up reasonably straight above 
the foil skirt. 

* Tiy using small dabs of superglue to hold the 
bottom of the skirt in place on the bottom of 
the vertical balsa support struts Be aware that 
‘weight is critical and superglue may add too 
much weight if it is used excessively 


Problem 13: The Lifter Hisses 
but Just Will Not Lift Off 


If you've gone through this entire troubleshooting 
document and still nt found out what the problem 
is it could be that your lifter is just too heavy. Some 
ways to correct weight problems include the follow- 


+ Shaving excess balsa from the frame 

‘+ Trimming aluminum foil otf the lifter (trim 
even strips around the bottom to remove the 
foil) 

‘© Supporting the high-voltage and ground wires 
Off the test surface to reduce wire weight 

* Ensuring that you used the correct gauge of 
stainless steel corona wire 


‘+ Shortening the overall length of the high-volt- 
аре and ground wires to reduce electrical 
resistance 


* Ensuring that you've used balsa wood and not 
basswood to construct the lifter (basswood, 
Jooks almost identical but has a smoother con- 
sistency and more almond-like color and tex- 
ture) 


= Ensuring that you haven't used heavy-duty 
aluminum foil for the foil skirt 


Author's Nate: General 
Troubleshooting Guidelines 


Here are some extra thoughts on troubleshooting 
that don't really fit well in any of the previous cate- 


кое but may assist you during testing: 
* First, there needs to be a capacitance between 

the corona wire and the foil skirt. If sharp 
edges are present or if these elements are just 
чоо close, then too much charge transfer will 
‘occur and capacitance will be lost. This is the 
main reason why the foil is folded over the top 
of the horizontal balsa support struts: to reduce. 
sharp edges and inerease capacitance. This is 
also why several centimeters of distance occur. 
between the corona wire and the foil skirt. This 
also reduces the charge transfer and increases 
capacitance, 


‘© Second, the charge transfer between the 
corona wire and the foil skirt needs to occur. 
for the Biefeld-Brown effect to work properly. 
Ifthe corona wire is too heavily shielded due 
to the wire's enamel coating, the charge trans- 
fer will not occur. Similarly, if the distance 
between the corona wire and the foil skirt is 
too great, the charge transfer will not occur. 
Please note that the charge transfer seems to 
be required only when the device is tested in 
ап atmosphere, because the lifter design has 
been successfully tested in a vacuum environ- 
ment. 


* Make sure your lifter weighs ав little аз possi- 


ble, The required weight appears to be about 
2.6 grams maximum, although that is not set 
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in stone. It depends on construction, leakage 
current, and so on. The prototypes I've con- 
structed weighed so little that T could barely 
tell when T was holding them; the wires 
seemed to outweigh the prototype itself. 


The lifter prototype requires time and a little 
finesse to make it work. I spent nearly two 
‘weeks building prototypes before I built my 
first working model. It only takes me about 20 
minutes to build a working model at this 
point. 


The lifter has a tendency to cause attraction to 
the test surface. This is static cling from the 
capacitive charge on the foil skirt to the test- 
ing surface. You can reduce this by putting 
something underneath the lifter (1 use a plas- 
tie straw) to prop it up from the surface dur- 
ing testing 


Table 1-1 Complete parts list 


Bet? Gly. Description DB 
m 10K трос vertical 
R24 2 ohm, Yet resistor (brblk-blk) 
RARO $ коена resistor (br biked) 
RT 14K, Lwatt resistor (rekpuror) 
вю 10K timpot vertical 
а 100 пма?$лой vertical lecto 
radia lends 
a 1022 mierofared (тийуЗдлой 
тесте plastic cap (222) 
св 2 D mls disk (103) 
а 1000 &d25 sot vertical electrolytic 
capacitor 
СА 10500 pfd. 10 Kv ceramic disk cap #500P/ 
ку 
E 22 mid?SDlt metalized polypropylene 
o 1 mlû2Sxolt vertical electro cap 
a 1 мазча cap INFORVG2? 
D20A-20) 10 — 16KuSmaavalanchediodes 9016 
D14 2 INSL4sicon diodes 
Di11 PKEIS I5volttransion suppressor 


юз 
a 

"na 

n 

u 
neun 
PBOARD 


PCORA 
мож 
EJ 
E 


эку. 


wan 
BUSS 


win 
BUSS 


wan 
MAG 


mapas 


R36 
RSS 


тор 


сом 


тив! 


Tum 


вл 
swe 
HSINK 


swi 
Nur 


sws 


INST fastavwitching 1 Kv diode 
IRESIOMOSFET transistor T0220 


2 SSSDIPLimer 


Miniswitching transtormer, UOS 
тку та, Koo 
2 6 Uh inductor; sec text on assembly 


5- X 28X inch grid perforated board. 
Fab to size per Figure 13. 


Optional PCB weara, 
12 inch #20 vinyl red wire for positive input 
12 inch #20 vinyl black wire for negative input 


12 inch ¥ vinyl green wire for output ground to 
erati return. 


4inch 20 Kv silicon high-voltage wire for output 


B Ооо wire for spark gap 
inch and heavy leads (see Figure 18) 


12 24 bus wire for light leads 
inch Gee Figure 178) 


36 F0 magnet wire for tethering the craft 


So-uamp meter shown with 
Sinch face 


© олер -wat resistor 
С) 


зїн, timpot for meter adjust 
10K pot and switch 


Tops th- x A. x ox 
= inch black or clear panic 


p 
inch black or clear pasti 


Insulating tube 5- vincti 
lk rigid plastic tubing 


4 x inch Tygon sleeving 
for RS 


3N -inch clamp bushing 
OC shoot metal crows 


1.5- X Linch 065 AL plate 
abbed as per Figure L4 


16.30% Philips serew 
4 632 kepamut 


300 682% inch nylon screws 
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Table 1-1 Complete parts list (continued) 
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This chapter covers a project intended for high 
school-level experimenters. Supervision is suggested 
when working in the classroom, The unit operates 

from a low-voltage source of 12 volts direct current 

(VDC) ora battery (sce Figure 2-1). 
active energy storage at 600 
das a dan 


circuit pro 


duces 72 joules o 


rous electrical device 
removed, The unit must not 


volts. This is label 


if the protective со, 


be almed or pointed in the direetion of personal or 
breakable objects. Projectiles сап reach a reasonably 
high velocity 


Figure 2-1 Low-power electro-kinetic gun 


This is an advanced intermediate-level project 
requiring basic electronic skills Expect to spend $35 to 
$45. All parts are readily available with specialized parts 
through Information Unlimited (wwwamazing] com) 
and arc listed in Table 2-1 at the end of the chapter 


Basic Theoru 


Your electrokinetic accelerator demonstrates two 
methods of electrokinetic acceleration. 


First and Preferred Method 


A flat, pancake-shaped accelerator сой is structured 
to match the dimensions of a cireular aluminum ring 


that serves as the launch vehicle. This closed ring now 


becomes a shorted secondary windin 


ofa pulse 
transformer that is as closely coupled to the primary 
windings as possible. A current pulse is produced in 
the secondary that is the aluminum ring induced by 


the current pulse in the primary. The result is oppos- 
ing magnetic fields that cause а mechanical repulsion 
pulse propelling the nonmagnetic aluminum ring. It 
the ring w 
coil and comple 


e magnetic, it would be attracted to the 


counteract the repulsive force. t 


is the current flowing in the aluminum ring that. 
‘causes the repulsive magnetic field (Lenz's law). 


23 


‘The design of the accelerator coil must minimize 
the leakage inductance of the coil assembly and limit 
the impedance in the primary discharge circuit. A dis- 
advantage of this type of kinetic system is that the 
acceleration event occurs over a short distance inter- 
val. Therefore, the resulting peak forces must be very 
high to achieve a high velocity. The repulsive forces 
will vary as the inverse of the square of the separa- 
tion distance between the accelerator coil and the 
moving projectile. 


Second Method 


‘This method uses a solenoid coil with a pitch equal to 
its diameter. This coil uses a magnetic pulse that 
attracts а small ball or rod-shaped projectile made 
from a magnetic material. The ball is accelerated into 
and along the сой axis exiting with a velocity The ini 
tial positioning of the ball is critical to obtain the 
maximum exit velocity. The inner diameter of the coil 
should only be large enough to allow unobstructed. 
movement of the projectile ball. Again, magnetic 
leakage and pulse width plays an important part in. 
achieving optimum results 


Circuit Description 


A single-ended inverter circuit is shown in Figure 22 
consisting of a self-oscillating transistor (Q1) that res- 
onantly switches the primary of the voltage step-up 
transformer (TI) and tuning capacitor (C3). The 
input power is 12 VDC at 1 amp and is controlled by 
the charging switch (S1). 

The base drive to OI is provided by the feedback 
winding (FB) of the T1 that must be properly phased. 
‘The bias for Q1 is provided by the resistor (R2). The 
capacitor (C2) speeds up the switching by providing а 
low-impedance path for the feedback signal. The 
resistor (R1) provides the starting bias for turning on 
Q1. The capacitor (C1) bypasses the switching fre- 
quency to ground by providing a low-impedance 
path. A charging choke (L1) is necessary to limit the 
Switching current during the initial charging cycle of 
the storage capacitors 


“The high-voltage/frequeney output of the second- 
ary winding of TI is rectified by the diode (D1) 
charging storage capacitors (C5, C6) through the low- 
impedance winding of the accelerator coil (L2). 
Resistors (R7, RS) help to balance the voltage charge 
across the two individual capacitors The charge 
across these capacitors is applied to L2 by the switch- 
ing fonction of the SCR switch. This energy exchange 
generates the magnetie pulse necessary to launch the 
projectile. The SCR switch is controlled by the trigger 
switch (82) applying a voltage to the gate of the SCR. 
when ready lo fire the device. 


Board Assembly Steps 


“To assemble the board, follow these steps: 


1. Lay out and identify all parts and pieces. Ver 
ify them with the parts list, and separate the 
resistors as they have a color code to deter- 
mine their value. Colors are noted on the 
paris list 


Create a piece of .I-inch x .1-ineh grid регіо 
rated board at 536 x 3 %einches. Locate and 
eut out sections for pins of TI as shown in Fig- 
ure 23, 


3. Ifyou are building from a perforated board, 
insert components starting in the lower left- 
hand corner, as shown in Figure 2-3. Pay atten 
tion to the polarity of capacitors with polarity 

ıs and all semiconductors. Route the leads 
of the components as shown and solder as you 

20, cutting away unused wires. Attempt to use 

certain leads as the wire runs Follow the 

dashed lines on the assembly drawing as these 
indicate connection runs on the underside of. 
the assembly board. The heavy dashed lines 
indicate the use of thicker #18 bus wire, as this 
is a high-current discharge path. 


Note that the Q1 transistor must be mounted 
so that it mounts flush to its mounting surface 
ata right angle. This step is important for 
proper heat sinking and mechanical stability. 


4. Secure large storage capacitors, CS and C6, to 
the board using silicon rubber cement (room 
temperature vulcanizing [ЕТУ or tape them 
in place, as shown in Figure 
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Note RO is selected for NET igniting 


when voltage reaches 600 volts. sor | 
R10 may be a 500k trimpot o fine 
une indication 1 


Wave shape a1 
jinning ot charging cycle 
жим Diode 03.4 are necessary when using the 


Photoflash electrolytic capacitors to keep the 
T voltage from reversing. Unfortunately these. 
diodes also remove the repulsive energy of the 
negative reversing current from further 
accelerating the projectile. Higher-qualty pulse 
EIN C = discharge capacitors could be used without the 
Wave shape Q1 diodes but would be larger and more costly. 
‘end of charging cycle 


Figure 2-2 Circuit schematic. 


& Wire in SCRI using short pieces of bus wires sary sleeve some insulation onto the lead to 
for extensions through the holes of the board avoid any potential shorts 
6. Attach the following leads a shown in 
Figure 24 
Three 3-inch leads of #20 (WR20) connected to 
ease YR Fabrication 
Teo Sine leads of 420 (WR) for connected то ean the fabrication, flow hee stem 
WNEI 
One inch jump between D2 and + of CS 1. Fabrieate the chassis as shown in Figure 25 


Be sure to make a trial fit and check the sizes 
of the panel components before actually mak- 
ing holes Kits will usually contain a predrilled 
piece that will mate to the included parts, 


7. Double-check the accuracy of the wiring and 
the quality of the solder joints Avoid wire 

ies, shorts, and close proximity to other 

circuit components. If a wire bridge is neces- 


Electronic Gadgets for the Evil Genius 25 


ung 2T3euTXori32eT3 ләмо4-мот 


Chapter Two 


esce nee rogue cng ado an wing sng Res bu Caton 


ina ind ет оз Sear Foe san ess wi S 
= Drawing snows op vw wth poca. 
= Lave tik cot ore for externat est 
po Тит tac ci are roles ord tr rorem compone 
ГЕ тавак оде во fer төсе pot on bara а 


Yeppoon we wre none SOR ar 


КЕ 


Figure 2-3 Assembly board showing wiring under the board and part identification 


Figure 2-4 
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Assembly board showing external wiring 
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Figure 2-5 — Chassis fabrication 


Fabricate a ВКІ bracket, a MANDI mandrel, 
and a ЕГҮ1 flyway, as shown in Figure 2-6. 


Add the cover as shown in Figure 2-7, Note to 
mate the clearance holes for screws with holes 
in the chassis section for the (SW4) A6 sheet 
metal screws. 


Wind the 1.1 accelerator сой, as shown in Fig- 
ure 2-6, Sleeve in a inch section of MANDI 
mandrel into the FLY 1, Drill small holes for 
the start and finish of the winding into the 
side of the bobbin as shown. The measured 
coil inductance should read 90 to 100 micro- 
henries without the projectile, dropping down 
10 50 to 60 with the projectile in place. Con- 
nect in the coil leads as shown in Figure 2-4. 


Note that the objective is to get the project 
body as close to the windings as physically pos- 
sible. This provides maximum magnetic cou- 
pling, and consequently optimum performance. 
The final assembly is shown in Figure 2-8. 


Note the proper mounting of Q1 using a mica 
washer, shown also in Figure 2-3, 


Electrical Pretest 


To conduct a pretest, follow these steps: 


Connect а 1000-voltmeter across +C5 and 
= of C6. IF you have a scope, you can check 
the wave shape on the collector of O1 and 
verily it, as in Figure. 


Slide the PROJI projectile onto the mandrel 
and point the unit away from people or break- 
able objects. For maximum velocity, the pro- 
jectile must be evenly positioned onto the 
accelerator сой, 


Connect 12 volts to the input and push switeh 
S1. Note the voltmeter reading increases in. 
value as long as the switch is held. A current 
‘meter on the 12-volt supply will indicate 
around an ampere of current and will vary 
through the charging cycle. 


Allow the charging to reach 600 volts. Push 
switch S2 simultaneously while still holding S1 
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Figure 2:6 — Bracket and flyway fabrication 


and note the projectile shooting off the 
mandrel. 


The indicator lamp МЕТ should light when the 
intended charge voltage level is reached. This 
maximum of 700 volts and should not be 
exceeded. The resistor divider, consisting of 
R9 and RIO, sets this point. You may have to 
vary these values to get the desired indication 
at the charge voltage level you want. Without 
this lamp, you must time the charging cycle 


9 and coordinate it with an external meter to 
= obtain the charging time or always use the 
н meter. 
Note that the velocity will increase after the 

H first several shots. This is due to the capacitors 
0 polarizing their electrolyte. 

Dp 

р. 

d 

о 


Obtaining More Velocity 
(Under No Condition Point 
or Shoot Toward a Person) 


Increase the mandrel diameter to f and wind 40 
turns of #22 magnet wire in six to eight even wound 
layers on your 75-inch diameterx.312-wide nylon 
bobbin #BOBTHER. The measured inductance 
should be 120 to 150 microhenries. The objective here 
is to get the body of the projectile as close to all the 
ies as physically possible. This will 

stance and increase coupling, Further 


velocity increase can be obtained by removing sev- 
eral turas on the accelerator coil until the current 
reversing diodes start to blow, Our laboratory unit 
got down to 50 microhenrics, obtaining a very dan- 
gerous velocity 
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Figure 2-7 — Final assembly without cover 


ЕНИ 


Figure 2-8 Final assembly - 
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Table 21 Parts list for the electrokinetic gun 


Low-Power Kinetic Gun 


Ref # ty, Description 


WRB 487 OD vinyl hookup wire for hookup of 
extemal parts 


Lo TII — 
5 
н 22x ena fd seded] 
sw 632 hind monster for төшим 
" n—— swe вазна se ы omg bet 
R4 1K, -watt [br-blk-red) зз. 6-32 х 1.54пеһ screw for mounting flyway 
R5,6 2 39K watt or-wh-blk]. өнөт 
© mig РЕ РЕМА 
" okra ete мел — 
а 1000 m/25-voit vertical elect capacitor «моа сиг M 
CHASSIS lwo ind eine, 
rs жин - ‘shown in Figure 2-5 
a mot nl porte 
inimi nal eter COVER Беби in persue, 
Memes 
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О, FLYWAY 2 х "fich innerdiameter (ID) x 
ы 160% Sanpinnarfrs] 360 ТУ 
preis pos 
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This high-energy pulser is intended to supply the 
pulsed electrical energy in order to generate а power- 
ful magnetic pulse 


ipable of accelerating objects, 
constricting cans, shaping metals, exploding and 
vaporizing materials accelerating small projectiles to 
high velocities, powering 


mall гай guns, and other 
functions where conditioned magnetic energy is 


required (sce Figure 3-1). 


Construction and operation is intended for those 
with experience handling high-voltage, high-energy 


systems. This is for the advanced builder and requires 
assembly skills Expect to spend $200 10 $500 mainly 


for the necessary stor 


ге capacitors with most parts. 
being available through Information Unlimited 
(wwwamazingl.com).A parts list can be found at 
the end of the chapter in Table 3-1 

This device will be referenced for use with our 
mass accelerator, can crusher, wire exploder, and 
thermo plasm 


merator projects in subsequent 
chapters 


Figure 31 


High-energy pulser 
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Chapter Three 


System Description 


The described system is a valuable lab tool for the 
‘experimenter and researcher dealing with electroki- 
netic weapons high-power magnets, electromagnetic 
pulses (EMPs), exploding wiresimetal vaporizing, 
plasma pyrotechnics, high-pulse-powered lasers, elec- 
tromagnetic launchers, gravity propulsion, and other 
similar research. 

The device provides constant current charging to 
an external capacitive energy bank up to 5,000 joules 
with the system. The voltage is adjustable from 500 to 
5,000 volts and is preset by a front panel control 
Once set, the voltage will remain at this value until 
the firing period and then automatically recharges to 
the preset value as long as the safety charge button is 
activated. A meter monitors the voltage selected. A 
built-in, triggered spark switch using ^ -inch (9.5 
mm), pure tungsten electrodes switches the stored. 
bank energy into the target load within a period 
determined by the load inductance and resistance. A 
high peak-powered pulse approximately equal to 
El is now produced. (Power is the derivative of 
energy E.) 

The system is intended for use as the energy- 
charging source and switch for many of our related 
projects These projects include our mass accelerator 
driver as an example of a device capable of convert- 
ing magnetic energy into kinetic energy. Such proj 
ects are shown in live action video at 
wwwamazingl.com. Go to our High Voltage page 
and scroll down to the MASS1O. The other available 
support projects are listed and will be supplemented 
with more as we complete various research programs, 
obtain necessary releases, prepare the data on com- 
puter-aided design (CAD), and so on. 


Circuit Theory of Operation 


Figure 3.2 shows that a high-voltage, current-imited. 
transformer (T1) is connected to a full bridge recti- 
fier (01-4) and charges an external storage capacitor 
(C) through a surge limit resistor (R18). The external 
storage capacitor is connected between the discharge 


ground and a spark electrode (G1). The target load is 
пом connected between the discharge ground and а 
spark switch electrode (G2). You will note that the 
load (R and L) takes on a complex value, usually 
highly inductive (not in all cases), with a small series 
resistance resulting from the inductor wire. Spark 
switch electrodes G1 and G2 are spaced to approxi- 
mately 12 to 1.5 times the breakdown distance of the 
current operating voltage used. 

А third trigger electrode (TET) discharges a fast, 
low-energy, high-voltage pulse into G2, creating a 
spike of voltage ionizing the gap between G1 and G2, 
now causing the stored energy in the external storage 
capacitor to discharge into the load impedance. 

"The charging voltage of the external storage 
capacitors is sampled by the resistor divider network 
(R17) that also provides the series dropping value for 
the meter (M1). The charging voltage is programmed 
by control (R8) connected in series with R17. This 
control sets the trip level of comparator (11) biasing 
the relay driver transistor (Q1) where it turns off, 
deenergizing the primary winding of TI through relay 
(RE1) contacts. Once ЕВ is set to a selected value, it 
automatically maintains this preset voltage level on 
the external storage capacitors A safety pushbutton 
itch (S3) provides а manual hold for charging the 
external capacitor. 

The fightemiting diode (LED) LA1 indicates that 
the main power is on. LED LA2 indicates the charge 
has reached its programmed value. 


‘The spark trigger сий а conventional capaci 
tor discharge (CD) system where the energy on the 
capacitor (C6) is dumped into the primary of the 
pulse transformer (T2). This train of positive, high- 
voltage pulses generated on the secondary winding of 
Т2 б integrated onto capacitors C8 and C9 through 
isolation diodes D12 and D13. These high-voltage 
DC pulses cause ionization between the gaps by the 
discharging action of trigger electrode TEL. The input 
to this circuit is a voltage doubler consisting of capac- 
йог C4 and C5 and diodes D8 and D9. The “fire” 
switch (S1) energizes this circuit, causing immediate 
firing of the spark switch. A silicon contro rectifier 
(SCR) switch dumps the charge on C6 and is gate- 
triggered by à DIAC triggering diode biased into 
breakdown by the setting of trimpot R14 and timing 
capacitor C7. 
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Figure 3-2 — Pulser schematic 


А 12-volt transformer (T3) powers the control cir- these energy levels to properly wire and assemble the 
cuit including the REI relay. Without these 12 volts, complete system with adequate spacing and conduc- 
the system cannot be energized without manually tor or wire sizes in order to support the multi 
actuating RE1, Rectifier diodes D10 through 13 ree- — megawatt pulses obtained. Explosion shields around 
tify the 12 volisalternating ситет (VAC) that inte- the storage racks are used to protect operating per- 
grates onto the filter capacitor (СІ). Resistor RI sonalus 


decouples the 12 volts for regulating via zener diodes 


map vela k ‘The charging time per rack is approximately 10 
\ 2А), which are necessary for stable operation of 


minutes All 10 racks would be impractical with this 
Charger, as it would take almost 2 hours We use а 
10,000-volt, Lamp, current-controlled system that 
charges 130,000 joules in 1 minute. This 10 Ky, -атр 
high-powered charger is available on special request. 


the comparator circuit. The main power for the 
charging energy is from the 115 VAC lines, fused by 
FI and controlled by switch S4, 


Special Note 
Construction Steps 
Our lab at Information Unlimited has energy storage 
facilities consisting of 10 racks of 32 microfarad 
(MED), 4500-volt oil-filled cans wired in parallel for a 
total capacity of 1,600 mid or approximately 13,000 
joules at 4,000 volts per rack. АП racks connected in 
parallel produce 130000 joules. It is paramount at 


In this section, it is assumed you are familiar with the 
use of basic shop tools and have had intermediate 
assembly experience. 

‘The pulser is built on a metal chassis that is 10 X 
17 x 1.5 inches of 22-gauge galvanized steel. It uses a 
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6,500-чой root means squared (RMS), 20-milliampere 
current-limited transformer. The layout shown should 

be followed as closely as possible. A higher-capacity 
transformer can be used with an obvious change in 

layout size. A suggestion is to connect in parallel up. 

to four of the previous transformers, obtaining 80. 
milliamperes of charging current. A front panel is 4. 
used for mounting a voltage meter and all controls. A 

key switch substituted for S4 is recommended when. 

being used around unauthorized personnel 


dashed line shows the wiring routing and the 
connections underneath the board. Avoid 
bare wire bridges and potential shorts. Also 
avoid cold solder joints as these will surely be 
а problem. Solder joints should be shiny and 
‘smooth, but not globby. 

Wire the following to the assembly board as. 
shown in Figure 3-3: 


To the chassis ground, 8 inches of #18 vinyl 


The construction steps are as follows: To TEL,4 inches of 20 Kv high-voltage wire. 


If you purchased a kit, lay out and identify all 
parts and pieces. 


2. Сша piece of .L-inch grid perforated circuit 


board 625 x 4.25 inches 


"To RIS resistor, 8 inches of #18 vinyl wire 


"To anodes of D3 and D4, 12 inches of #18 vinyl 
wire (circuit ground) 


ToT3 12VAC (2),8 inches of 422 vinyl wire 


3. Insert the components as shown in Figure 3-3 To MI meter (2),8 inches of #22 vinyl wire 
and solder using the leads of the components А 


polito мүм AU Verify all wiring; components; and the orienta- 


tion of all the diodes, semiconductors, and 


‘icine red 


Figure 3-3 Pulser assembly board 


34 Electronic Gadgets for the Evil Genius 


electrolytic capacitors СІ, C2, C4, CS, and C7. e 
Check the quality of soldering, potential 

shorts, and the cold solder joints. Solder joints 

should be shiny and smooth, but not globby. 

Double-check before powering up. 


Note that a factory-assembled and tested con- 
trol board model #HEPBORDE is available 
on request. 


6. The subassembly of the spark switch is as fol- 
lows (see Figure 3-4): 


а. Fübricate BASE! from a 4% - X 2inch e 
piece of 20-gauge galvanized steel, Bend a 
Ila inch lip as shown. 


b. Fabricate two BRKT] brackets from a 2 
X 1 inch piece of 20-gauge galvanized $ 
steel. Bend а % inch lip as shown. 


€. Fübricate two BLKI blocks at x 1 x ВА 
inches from polyvinyl chloride (PVC) or. 1 
similar material They must have good і 
insulating properties 


d. Pabricate a BLK2 block at X Sj 3 
inches from virgin Teflon material. It must 
support the high-voltage trigger pulse. 


note araro pena уллы a Резида Б svete poe 
ЕА 
‘Th cea Nov bata rhe HEPC an s capatis ot antingupio le 
(fins meray sates pin berm nay sue ous mech 
SESS Geen, BASING RES WETEN MS 


Sero eid р, 
Barri а ла orm gh pac i 
tray tio mem teu ct ota 
ть 


КЕСЕ tom 


КОЛ moron ast 


БЕА 


porc 
[2 d 


Figure 324 Spark gap switch and ignitor 


Carefully solder the COLI collars to the 
BRKI brackets Rig up a fixture to 
guarantee coincidental alignment of the 
tungsten electrodes when completed. You 
will have to use a propane torch or a 
super-hot iron for this step. 


File off the sharp points on eight 8- x 3/1- 
inch sheet metal screws. This is necessary 
to prevent the PVC material from 
breaking down due to corona produced by 
high voltage at sharp points. 


‘Trial-position the parts locating and. 
drilling the necessary holes for assembling 
together. Follow the figure for proper 
locations. 


Attach large LUG block lugs to either 
the two sides or lip section of brackets. 
 BRKTI. Note the contact must be positive 
as current pulses are in the kiloamps. 
“Temporarily preset the main gap to t/s 


ofan inch and the trigger gap to / of an 
inch 
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‘monly known as silicon rubber, Drill the 


Final Assembly respective holes as you go, verifying proper 


location and clearances. 


‘The steps for final assembly are as follows: 3. Trial-fit the other parts as shown in Figure 3.6 


1 


Figure $8. Chas fabrication 


and drill all the necessary mounting and clear- 
Fabricate the chassis and panel as shown in ance holes. Note the fuse holder FHI/FS1 and 
Figure 3-5. It is a good idea to fabricate the tho line cord анар BU2.They are located 
large hole necessary for the panel meter on the underside of the chassis and are shown. 
before doing any forming. The meter we use. pu dg 


requires a 4-inch hole. The other smaller holes 


can be located and drilled after the panel and 4. Allow for the proper clearance of high-volt- 

chants are attached together: age-carying components such as the trans- 
former output leads, high-voltage diodes and 

"iat the control board and locate the nec- аа eae wee жен 

essary clearance holes for the controls indica- аа ею a 

tors, and so on, Note the piece of insulating ee 

material between the assembly and the chas- 

Sisisec the PLATE section in Figure 3 This 5. Secure the control board in place via front 

сап be secured with а couple dabs of room panel controls Secure the rear of the assem. 


bly board with several dabs of RTV adhesive 


temperature vulcanizing (ВТУ) adhesive com- 
when proper operation is verified. 


Fabricate tront panel rom а ресе of 21 x 85" Z2 gauge at steel 
Fold 2 sides as shown for bracing to chassis section 
Fabnicate mounting holes or matr. 


Fabrice chassis section fom a ресе of 22x 18°22 gauge gal steel 
Fold our 2 panels vith ips. Overal size should be 10x 17 x 2 wit 
dr ipe around botom 


Bottom ip rot sheum in this view 


а suggested to fabricate smaller holes 
torte ting and final rng as you go 
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1. 


ы 
|| Д » 
a E 
E = 
меры ostinato 
Figure 3-6 Final assembly layout " 
Interconnect ай wires and connections Note ırimpots R14 and RIS to midrange, and plug 
the use of wire nuts for attaching leads of TI the power cord CO1 into 115 VAC 
A 4. Rotate R8/S2 until it snaps on and note LAL 
and LAZ coming on. 
5, Push the charge button S3, noting that relay 
REI is activating aid LAZ is extinguishing as 
Electrical Pretest ah ج‎ dee жо 
long as $3 is hel, 
To conduct an electrical pretest, follow these steps: 6, Tum S4 on or up and push S3, noting that the 
tallest lp from step 2 glows to approxi- 
Suet usas vet EET rately half briliance 
gon Pe 7. Push fire button $1 and note a spark occuring 


Connect a 60-watt ballast lamp across the fuse 
holder as a ballast for initial tests, (Remove 
the fuse!) 


Preset the safety toggle switch $4 off or down, 
rotate the control pot R8/S2 off, adjust the 


between trigger electrode ТЕЛ and the main 
gaps GI and G2. Note the trimpot is preset to 
‘midrange, but may be adjusted clockwise 
(CW) to increase the discharge rate (sce Fi 
ure 3-7). 
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Rta Adsl. 53 Fire 88/32 AT 
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Main Test 


‘To conduct the main test, follow these steps: 


1 
2 


Unplug the power cord and turn off S2 and 54. 
Connect a single 30 mfd/4 Kv capacitor or an 
approximately valued a SK, SO-watt resistor 
for C and R, as shown in Figure 3-6. 


Remove the ballast across the fuse holder and 
insert a 2-amp slow-blow fuse. 


Preset the trigger gap to "sof an inch and the 
main gap to ‘hs of an inch. 


Connect up an accurate voltmeter across the 
external capacitor. 


Plug the unit їп and turn on S2 and S4. Push. 
S3 and note the external capacitor charging to 
less than 1 Kv before REI deactivates, Note 
that LA2 is normally on and goes out only 
during the charging cycle, When the preset 
charge is reached, it comes back on, indicating 
the system is charged. 


Rotate R8/S2 about 30 degrees CW and note 
that the voltage reaches a higher value before 
deactivating, 


Now push fire button $1 and note a momen- 
tary heavy arc between the main gap occuring, 


as the charge energy is dumped into the exter: 
nal load resistor. 


9. Charge to 2,500 volts as measured by the 
external meter connected across the capacitor. 
Adjust R19 across the panel meter so it reads 
2.5 on the 5 scale and at midrange, Make a 
mark on the front panel for a reference sct- 
ting of 2.500 volts The panel meter will now 
provide the charge voltage with a good degree 
of accuracy dependent on the external meter 
accuracy. Repeat step 8, noting a heavy are 
discharge. Repeat the charge and fire cycles at 
different voltage settings to become familiar 
with the controls. 


"This completes the test and calibration steps Fur- 


ther operations will require additional support equip- 
ment dependent on the particular project you are 
experimenting with. 


Helpful Mathematical 
Relationships with This 
Equipment 


Energy (joules) =.5 x farads x volts? 
System storage energy 
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Energy (joules) = О (coulombs) x volts = 1 Het # Oty Description Db # 
ир Хх EGO Ax tos № 1 22K," watt resistor К 
System storage energy E 
Charge (coulombs) = С (capacitance) x volis — mui — 112K, at metal onide resbior 

1 (amps) X t (secs) 
з 2 ATK wat reir ipee 

Charge quantity. МАЧ Ж bns 
Spark gap resistance (ohms) = 2.03 x 10% X — mu — 1 sok simpar 
(spark length inches)/(Q) 
pede I Е 
Use В 10-forspark length in centimeters шт 7 ies ihmattestorinseis beredar 
Peak current (Ipk) = volts x (C/L)* e 1 1000 mv/25-volt vertical electrolytic cap. 
Ideal current rise in an LC system. Use 75 
Percent when asiapak led cape and ler 2 Monster cero cap. 
values for photoflash and electrolyties СТ 
dependent on intrinsic ESR. CAS 2 47 160-00 lcctrolyiccap. 
Time to (Ipk) = pi2 x (LO) OS забора cp nto db 33M 
"Time to reach peak current value at Y cycle. 

1A aS dbs anı 

etic Mux (B) = (NX LX u)(A X Le 
Magn Ж) НА илуу еу т? 1.25 Kypulse info dba CD25B 
B = Webersimeter a СЕ: 
NX 1= amp-tuns мз 1 шо 
u =4 x pi x 107 рл, 1487 1 ку diode 
A = Area of coil face in meters? e 
Le = Length between poles in meters Кесе HAM оу ace 
M = Mass in kg за 3 Grok tener Inn 
Force (newtons) = B x A х1 2 1 алая 
Acceleration (тосту) = F/M LENS. 2 LED panslmount ns holder 
> HOLD 

Velocity (meterssec) = 1 a? 

FBOARD | 625% 424indh PCor perforated board 
t= from above time of current rise 

S132 Nopushhuton wi 

#1 SPST LISsoh amp toggle switch or key 

‘Table 3-1 High-power pulser parts list ek 
REL 1 12de Donble-Poe, Double-Trow 
DPDT) relay info dir RELAYIZ 

Ref # Qty Description Dbs 0 ا‎ 

Ti ae tien e "MN 

R2 1 10K, аи resistor brbkor. x Ф a = 

вза 470K, \ -watt resistor yel-purbr AR 3 THERE DIAC: 

РЕ USK wey Ж 1 Mer 1068SCR info ab вто 

x 2 ES Assembled control board module into 

RIOIS 2 аһа -or swan resistor ыыы e ud 

Hex Y pne inia WRIS 3 Опе 4-foot piece of #18 red, gr, bl vinyl, or 

RBS? 1 100K povswitch кчт 
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Table3 Continued 


Ref f йу Description + 
FRONT 1 Fabricated as shown in Figure 35 
Ret. # бы Description LI PANEL, 
E po PLATE1 1 Fabricated as shown in Figure 3.6 
ворот plane wire 
4 PLATE2 1 Fabriented at shown in Figure 6 
[d 
Fi 1 ро mounted fuse holder 
жо 2 ¥ > 2inch pure tungsten rods 
ки 1 ampte 
BALL 1 inch brass all ith 420 hole 
COL 1 Sire fine cord 
BRKT 2 Bracket fab trom a21- 11-inch 
picce of nie galvanized steel LEN sind plasie bushing 
эк! 2 Blockfsbsnoma 74-311 inch BUD 1 Camphuhing for ine cord 
АЗ чыг уын WNI 2 Mediumovire muts 
BUCO 1 Bidk bam exe in веры 
BASED 1 Basefabfrom apiece АННЫ METER 1 ОНО PANEL METER info db 
gauge galvanized steet METERSOS 
TEL 1 20% inch threaded rod fabrication TL 160.20 ma curent xr info 
Be po 
р T3 1 Deo millamperestepdown xine 
LUGE 4 Hendy sre ns with Va dineh hoi 
а а at into db 1201 
а тоза 4 EK amp block rectifiers into на 
NUMO 3 Herma 
DiS 2 30 Kv Smiliampere 1 us RECTIFIERS 
ТЯ pu) 
змаг o 0 еар indien wilh mts and экн 1 оок, s0.wat resistor info dbf 10Ki50 
When вю 1 Kup 
CR 002 0 оороо (PFDs) 15 Kv ceramic A 
‘capacitors info db ВИЗ KV зыш 4 Nee O _ 
CHEPGAP Assembled switch module as shown 
inris 
CHASSIS 1 Бонай as shown in Figure 35 
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Mass Accelerator 


The mass accelerator device accelerates a mass 
shown as a 100-gram aluminum ring to ballistic veloc- 
ities (scc Figure 4-1). It provides an excellent outdoor 
action demonstration of clectrokinetics requiring 


qualified adult supervision. A video clip can be sec 
at wwweamazingl com, showing the project vaporiz 
ing xperi 
ence in the handling of high-voltage, high-energy 


devices 


in object on impact. The project requires 


Construction of the device requires а working 
high-energy pulser, as described in Chapter 3,"High 
Energy Pulser,” along with the assembly of the 
launcher and mass projectiles It is shown using 


Mass accelerator 


Figure ча 
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energy storage capacitors currently available on the 
surplus market, These values can be altered within 
limits to allow use of the available capacitors that you 
may have on hand, 


Theory of Operation 


A circular, nonmagnetic conductive aluminum ring (a 
projectile) is placed on a flat, pancake-shaped coil. A 


high-energy storage capacitor is discharged into this 
coil, producing a high-current pulse. This pulse is cou- 
pled into the projectile, inducing an opposing mag. 
netic field that provides a moment of force to 
accelerate the projectile. 


Setup and Operation of 
the Mass Accelerator 


1. Verify a properly operating high-energy 
pulser system, as described in Chapter 3 

2. Assemble the capacitor bank and safety dis- 
charge probe, as shown in Figure 42. This. 
probe is connected directly across the storage 
capacitors and is used to verify that they are 
fully discharged before going into the circuit 


Capacitor storage 


Projectie 


Accelerator | Safety discharge probe 
assembly 
Black lead 
Rediead Attempt to keep discharge leads as 
short and direct as possible to 
minimize stray inductance. 
e = 115 VAC grounded 
three-wire cord 
EIE: 
[] mE 
o 
oOo, 
High-energy pulser from Chapter 3 
RETANNG RETANNG 
Тенор Teva 
SAFETY DISCHARGE PROBE — Uso пр pon 1824 дәме be mor 
Mcr 1O eMe M sande we E 


stem setup for mass accelerator 


Figure 


to make adjustments. Use #12 wire for all dis- 3. Assemble the accelerator as shown, Figures 4- 


Chapter Four 


charge connections. The capacitors shown are 
32 microfarad (МЕР) at 4.5 kilovolts (Kv) and 
were used in our lab. Other obtainable values 
may be used, but we cannot guarantee full 
performance. 


3 and 4-4 require more fabricating but will tol- 
erate energies up to 2,000 joules. Figure 4-5 is 
simpler but cannot exceed 1,000 joules with- 
‘out breaking up. 
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Figure ЧЗ Accelerator up 2,000 joules 


ےا 


1. Роме the BASE secon tom a 7x 
T ресе of 34" plywood. Cut comers to 


{orm an octagonal shape. 


2. Fabricata те FLYWAY fom o 12"plece 
siz PC una. 


з. Cut out an approximate diameter hole in 
сете of BASE secon to provide a very 
{ight othe FLYWAY ube. 


4, Fabrice the BAFFLE sections by 
citing outa 5' ameter аво som o 114" 
piace of polycarbonate (lexan) Cut outa 2 
ME? hale tom the exact center to form в 
ting. Ctr halo erm vo sections. 


5 Wd col at 30 turns of 82n 15 кимү 


layers of 2 tums each. Fished со must 
bem a нун pancake configuration. You 
may have to make up а temporary bobbin 
J far his зер. Hold together with tape 


5. tach the wo BAFFLE haves to he 
BASE using 8 brasa wood screws located 
as shown. 


7. Dila 1* clearance hole tor the inner 
dof he COL assembly. The space 

between tne BAFFLE sectons can be used 

for routing out the outer lesd ot he СОЦ. 


8, Place COIL ection into cavity routng 
the eade as shown, COILsecton should 
nest into cay and be positoned ft. 


э, Seal a points hat can leak as epoxy 
most be carefuly poured over the COIL 
forming a 1716" layer on op 


sis 


Pox FILL 


Note; The objective ie to get he 
aluminum PROJECTILE a close to the 
СОП as possible. This improves 
energy couping between the COLL and 
PROJECTILE and imis reactive 

"You therefore must 


оспо). The COIL il want to bresk 
is postin forcing ouvarós due o 
magneto reactionary forces. Tis eflect 
becomes a secus problem with 
nergy over 1000 joules You may 
Wont fam a 1/8" layer over Me tp at 
бе expense of system ficiency. 

Start at a low-energy level and crease, 
пой any racing or detrmaton of 
GOL aseme, 


NOTE: You may eliminate the 
BAFFLES and te epoxy fey 
energy kept below 1000 joules. A 
TAS triek x 7° diameter polycarbonate 
retaining вс wth a clearance hole for 
the FLYWAY tbe conte used tool 
Me COIL in place. Use screws 1o 
attach t BASE. 


PROJECTILE an aluminum ing 
катаа} to 5 ODX2 лох 


алев The PROJECTILE sat 
chine zee he COL ae 
жеты ana nar ha cay. н 
oud move econ te OY 
ris 


g РА 


ЕР. s 


Position the accelerator coil assembly at the. 
desired location, noting the direction of the 
projectile as it is accelerated along the flyway 
tube. Velocities can be reached that can break 
glass and do damage to objects that are 
directly and individually struck. Caution 
should be used, as the projectile can also. 
cause injury. 


You may use a flyway tube of at least several 
meters with a retaining stop at its end. This 
prevents the projectile from flying off and 
automatically resets its position for the next 
launch аз it returns back to the original posi- 
tion by the force of gravity. Do not exceed 
3,000 volts as the assembly will quickly break 
up due to the impact forces 
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Note the controls, as shown in Figure 3-7 of 
Chapter 3: 

Voltage control switch R8/S2 should be set to 
FCCW (OFF). 

High voltage power switch S4 should be set to 
DOWN (OFF). 


Charging switch SI must be pressed to activate 
charging action, 


Plug into 115 voles alternating current (VAC) 

and turn on voltage control to verify that both 

light-emitting diodes (LEDs) will activate: 

“The red lamp LAT indicates the system is in an 
‘on” slate, 

‘The green or yellow lamp LA2 comes on but 

extinguishes inthe charge cycle and comes on 

when the preset voltage level is reached, 

indicating the system is ready to “fire” 


Set charge voltage control to 2,500 volts as 
marked on the panel. Plug the unit into 115 


VAC and turn on the high-voltage power 
switch. 


Alternate cavity assembly for higher-powered accelerators 


& Depress the "charge switch (the green or yel- 
low lamp now goes off) and note the increas- 
ing voltage on the panel voltmeter reading, 
indicating the energy-storage eapacitors are 
charging. Charge to the preset voltage as in 
step 6. Note that the lamp turns on when the 
set level is reached, indicating that the system 
is ready to fire. 


Note you may bypass the voltage control set- 
tings by turning full clockwise (CW) and man- 
ually setting the charge voltage to the desired 
value as indicated on the meter. 


9. Depress the fire switch and note the projectile 
accelerating up the flyway tube. Remove the 
flyway stop pin and verify the overhead clear- 
ance for higher voltages over 2,500. Repeat at 
a setting of 3,000 and up to 4,000 volts Note 
that the system energy varies as the square of 
the increased voltage. For example, projectile 
kinetic energy will increase by 9 when voltage 
increases from 1,000 to 3,000, 
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PROJECTILE Ye" piece of plastic between 
con. projectie and со! 
et 


$ 7 

Figure V.S Simple accelerator for up to 1,000 joules ни ке = 

Note that continued operation at over 3,000 volts electrodes Always increase in $00-olt increments to 
eventually will mechanically weaken the coil and verily system integrity. Use an externally calibrated 
erode the spark switch. Do not go over 2,500 volts as meter connected across the energy-storage capacitors 
marked on the knob, except for experimenting! The to verily the panel meter calibration from time to 
system may Бе test-fired up to 5000 volts for experi пе 
mental research but will require continual mainte- Aldo tia tet apa prr bob elus 
nance of the сой and cleaning of the spark switch ЕВ Weta S Kor Ae 
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operation may require decreasing the gap for reliable 
triggering. Operation over 3 Kv will require widening. 
to prevent premature triggering, You may have to 
tweak the gap by loosening one of the Allen set 
screws for your particular range of operation. The 
spark switch may prematurely бте if dirty or improp- 


erly gapped 


Danger? 


Unplug and discharge energy storage 
capacitors before making any adjustments, Verily by 
shorting capacitor terminals with the safety dis- 

charge probe. 


Also, if system uses a push-on/off charging switch, 
it will automatically recharge the capacitor bank after 
firing. Basic units use a push-on switch for the charg- 
ing switch, as charging always requires the switch to 
be depressed, providing safer operation at the cost of 
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Your PPROÌ plasma 
energy obtained from vap 


un utilizes the electrothy 


a metallic material, 


creating a pressure wave of sufficient magnitude to 
cause a projectile to accelerate to ballistic velocities 
(sce Figure 5-1). The system shown on our data isa 
relatively low velocity device within the building 
capability of most hobbyists. The project may be 
scaled up for serious research with an obvious 
increase in high voltage handling and ballistic haz- 
ards The project requires experience in the handling 
of high-voltage, high-energy devices 

Construction requires a working high-energy 
pulser as described in Chapter 3, “High-Energy 


Pulser.” It is shown using ene 


y-storage capacitors 
currently available on the surplus market. These val 
ves may be altered within limits to allow the use of 
available capacitors that you may have on hand. 


Figure 5-1 


Plasma thermal gun 
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Theory of Operation 


An energy-storage capacitor is charged from a pro- 
ammable, controlled current source to a selected 


gh voltage, This capacitor is switched by a triggered 
spark gap, dumping ай the stored energy into a small- 
volume explosion chamber and vaporizing a thin, alu 
minum wire placed inside the chamber. A pressure 


wave forces a projectile out the barrel to a hi 


velocity. This project is suitable for a science class 


demonstration i properly supervised with qualified 
personnel 


Assembly Steps of the 
Thermal Gun 


To construct the thermal gun, follow these steps: 


1. Fabricate the barrel and breech plug, as shown. 
in Figure 5-2, rounding off all 
barrel ridges. 


and inner 


Fabricate the breech tube, as shown in Figure 
5-3. Note that the mating of the barrel and. 
breech plug are precision-drilled using frac 
tional bits The inner diameter should be 007 
to 468 over the outer dimensions of the barrel 
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Figure 5-2 Barrel and breech plug fabrication 


and breech plug to allow for clearance of the 
exploding wire, as shown in Figure 5-4. 


Ifthe clearance is too tight, it will be difficult 
to insert the barrel and breech plug without 
breaking the wire. 


Ifthe clearance is too loose, improper contact. 
will occur on the exploding wire, Drill a bit at 
а time to establish the proper fitting action. 


Solder the brass retaining washers at certain. 
points, as shown, to allow the proper gauging 
of the barrel and breech plug insertion depths 
into the breech tube. 


Fübricate projectiles from већ pieces of V- 
inch plastic, polycarbonate, or wooden dowels. 
Round off the end to give it a bullet-like 
shape, creating a streamlined effect, The final 
assembled gun should look like Figure 5-4 and 
easily fit together for the reloading of the 
exploding wire and projectile. You will note 
the metal barrel and breech plug are also the 
feed electrodes connected to the exploding 


una 


wire vin a sandwiching action. The high-pow- 
егей current pulse is now applied to these 
electrodes, generating an explosive, heated 
plasma vapor that produces a pressure wave, 
which forces the projectile out of the barrel. 


Create a lab proto unit shown in Figures 5-5 
and 5-6. It allows easy disassembly and pro- 
vides positive electrical contact to the gun. 
electrode ends, You may have your own ideas. 
to this approach, but the objective must be the 
same: good electrical contact, easy disassem- 
bly, and reloading. 


Fora smallerdiameter breech plug, use the 
following substeps in fabricating 


a. Precisely locate the holes and center 
punch. 


Drilla 


ch pilot hole using a drill pres 


Expand the holes to the final radius using 
successively larger drills. 


d. Drill a ırinch hole for a spring electrode 
sheet metal screw. 
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Figure 5-3 Breech tube fabrication 


НЕ e 


E Dre (o 


e. Drill two inch holes for mounting cheting ай over the place, making it hard to 
blocks to the base section. find for reloading 

2 Use a band saw to cut out sections shown 10. Prep the gun with exploding wire, as shown in 
by dashed lines File for final sizing and Figure 54 Shap it into the holders and insert 
finishing the projectile to point as shown. 


Fabricate and shape the spring electrodes as Vues samt 
shown. Use pliers and a small vise to bend T sia toe prepa ead 
"hem properly. These pieces must snap 
the gun assembly and provide a pos 
contact 


properly operating and connected as per the 
instructions and has a calibrated voltmeter 
and set spark switch. Familiarize yourself with 
the pulser operation. 


Fabricate the base section in Figure 5-6 from a 11, Connect the high-energy pulser and energy- 
piece of "inch finished plywood. Sand and storage capacitors as shown. Note that the 
varnish it for a good appearance. Mount the inductor L2 is not used in this project, 


components as shown and clamp the wires in 
place using лод clamps and winch abeet 12, Allow charging up to 2,000 volts and then test 
metal screws Solder the leads of the feed the fire unit, Note the loud crack as the pro- 
wites to spring electrodes. jcctile exits the barrel. Increase the voltage in 
steps of 500 and note the increase in velocity. 


Connect up as shown in Figure 5-7. Use at Experiment using different projectiles, targets, 
least #16 wire The leads must be short and ieee ый 
direct. 


Obtain a suitable target, such as a small pil- 
low. This will prevent the projectile from rico- 
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Figure 5 Breech and gun assembly 


Danger! Verity that the energy-storage capacitors 
are fully discharged before touching any part of the 
gun assembly. Always short out the capacitor termi- 
nals using the safety discharge probe until you are 
ready to operate as this eliminates any residual 
stored energy from accumulating. 


Special Notes 


‘The system as shown was tested with two 32 micro- 
farad (mid), 4 kilovolt (Kv) capacitors in parallel for 
a total energy of 500+ joules. The projectile velocity 
was more than 200 meters per second (mis). It is sug- 
gested to use only one capacitor for the science proj 
ect approach. 

Serious experimenters should consider our HEPO 
higher-energy charger and additional energy-storage 


fy en show eon corte 


ГОРЕ 
‘erga sng 
‘rim psa ро м 


capacitors The gun section must be beefed up for any 
significant increase in energy. Some suggestions are 
the following if stored energy is to exceed 1,000 
joules: 


* The entire assembly must be placed inside an 
explosion shield consisting of a half-inch of 
Lexan, 


= Retaining washers should be replaced with. 
multiple washers or a sleeve all securely sol- 
dered in place. 


* The breech tube must be sleeved into a sec- 
ondary sleeve of equal wall thickness. The 
entire breech assembly is now inserted into à 
steel tube or pipe for further reinforcement. 


* The mounting blocks should be reinforced 
with a Ye-inch angle of aluminum or steel. 


* The mounting base should be fabricated from 
aluminum or steel 
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BARREL BLOCK FAB BREECH PLUG 
BLOCK FAB 
180 view of mounting r 
Note spring copper electrodes are also c 


Views showing gun components in place TORNA copes esses 


Materiais 
1X 314 X 1-14" PVC BLOCK 


112X 7 SPRING COPPER 


Figure 5-5 Mounting scheme showing mounting blocks 


® 
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Figure 5-6 Plasma gun top view showing muzzle blast when firing 
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Attempt to keep 
short as possible 


discharge wire as 
"avoid inductance. 
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When attempting to fire larger systems it is impor- 
tant to increase the energy in small steps, always 
rechecking the system integrity for any damage 
resulting from prior shots. You will need the follow- 
ing parts to make this system: 


* The fabricated parts as shown in Figures 5-4 
and 5-3. These can be purchased through the 
factory but will require final fitting. Raw 
‘materials are available through most hard- 
ware stores, 


‘The energy storage caps are shown as 32 
ımfd4500 volts and are available through the 
factory. Other values obtainable through sur- 
plus sources may be used, but we cannot guar- 
antee performance. 


* ‘The HEP charger/pulser/spark switch is 
available through the factory as a kit or as an 


assembled unit, Our HEP9 higher-powered 
version intended for more serious experimen- 
tal research is also available. It can charge 
banks of multiple capacitors up to 5,000 
joules, 


Danger! Ma system uses a push-oniott charging 
switch, it will automatically recharge the capacitor. 
bank after firing. Basic units use a push-on switch. 
for the charging switch, as charging always requires 
the switch to be depressed, providing safer opera- 
tion at the cost of convenience. The red lamp (LAL) 
indicates the system is in an “on” state, The green or 
yellow lamp (LA2) comes on but extinguishes in the. 
‘charge cycle and comes on when the preset voltage 
level is reached, indicating the system is ready to 
ares 
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The explosion of wires or objects by the rapid dis- 


al currents produces some 
interesting phenomena. The obvious audible and 
visual display is not the only objective, and it does 
find use as a part of special effects and demonstra- 
tions T 


he detonation of a wire from a moderate 
energy source can provide a blast equal to a 


pyrotechnic high 


explosive. The detonation veloci 


can exceed thousands of meters per second, produc 
ing high-speed microparticles and switching h 
rents in the multigigawatts at nanosecond sp 
electromagnetic pulse (EMP) 


kinetics The project may be scaled up for se 


research with an obvious increase in high voltage 
handling and ballistic hazards This project requires 
‘experience in the handling of high-voltage, high 
energy devices, 

Construction requires а working high-energy 
pulser as described in Chapter 3,"High-Energy 
Pulser" along with the assembly of the explosion 
chamber. It is shown in Figure 6-1 using energy 


storage capacitors currently available on the surplus 
market. These values may be altered within limits in 
order to use available capacitors that the builder may 
have on hand. It can be hazardous and requires pro- 


excel- 


tective eyewear. This project can function a 
lent museum demonstration when performed by 


quali 


adult personnel. Safety eyewear must be 
worn by the operator 
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Theory of Operation 


An energy-storage capacitor is charged from a pro- 


grammable, controlled current source to a selected 


high voltage. This capacitor is now switched by a trig 


gered spark gap, discharging all the stored energy 


into and vaporizing a wire. А shock wave is produced 
by the rapid oxidization of the object. This project is 
suitable for a science class demonstration of the con- 


cept if properly supervised with qualified personnel. 


Setup and Operation 


To begin the project, follow these steps: 


1. Assemble the explosion chamber, as shown in 
Figure 6-2. 


Position the explosion chamber and connect it 
up as shown in Figure 6-3. The transparent 
shield section provides protection to the oper 
ator but is open in the rear and side sections 


The rear section is used to place the target 
‘material where the explosive blast exits. It is 
sted to completely shield the chamber if 


ors are to be in the are 


Note the inclusion of the trigger pulse 
inductor in one of the leads, This part 


Figure 6-1 


DANGER DANGER. 


Explosion chamber 


provides reliable triggering when using low- 
impedance loads such as wires and so on. 


Note the controls as shown in Figure 3-7 of. 
Chapter 3. 


Voltage Control Switch (R8/S2) should be set 
to FCCW (OFF). 


High-Voltage Power Switch (54) should be set 
to DOWN (OFF). 


Charging Switch (S1) must be pressed to acti- 
vate the charging action. 


Connect a 3- to 4-inch piece of #24 bare cop. 
per wire to the terminal block as shown, Make 
sure that the wire is firmly clamped by giving 
it a tug Place a safety cover over the assembly 
if required. 


Plug into 115 voltsaliernating current (VAC) 
and turn on voltage control to verily both 
light-emitting diode (LED) lamps coming on: 


The red lamp (LAI) indicates the system isin 
an "on" state 


The green or yellow lamp (LA2) comes on but 
extinguishes in the charge cycle and comes on 
when the preset volt 

cating the system is ready to “fire.” 


е level is reached, indi- 


Tur the voltage control off and unplug it 
‘once the previous steps are verified. 


Set the charge voltage control to а 3,000-volt 
setting, as marked on the panel, Plug unit into 
115 VAC and turn voltage control 


Depress “charge switch S1 (the green or yel 
low lamp now goes off) and note the increas: 
ing voltage on the panel voltmeter reading 
indicating the energy storage capacitors are 
charging. Allow charging to the preset volt 
as in step 6. Note that the LA2 lamp now 
turns on when the set level is reached, indicat- 
ing that the system is ready to fire. 
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Attach clear plastic panel o base, 


Secure terminal blocks to 
base using wood screws. 


itis suggested to use other sections 
of terminal block as damage occurs. 
Spare blocks #TERMS are avaiable, 


Screws for 
locking in wires 


таясет 
MRE 


Pe 


Test sheet for 
observing biast pattems 


q0elorzq Битрот9хч-элтм 


BASE 7X7 Kame 


Introducing all new BLAST ART” 

Place a piece of white paper near the target wire and note the myriad of blast pattems produced. 
You may experiment by placing paper at different locations and distances relative to the wire, noting 
the various effects of the blast. This is an excellent form of а new art that we are introducing 
called BLAST ART where an infinite amount of weird and bizarre blast patterns are 

permanently embedded onto many surface materials. Wires of diferent sizes and materials 

may be experimented with further, adding to the effects possible. 


Figure 6-2 Explosion chamber scheme 


——— 
of discharge inthe spark switch ewe ° Special Notes 
should vaporize with a bright flash and a loud р 
тероп similar toa firecracker Report at 4000 
Sols noting a ihe: shana odor 
nx 


System energy varies as the square of the increased 
voltage. For example, energy will increase by 9 when 
the voltage is increased from 1,000 to 3,000. You may 
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CAPACITOR STORAGE 
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Figure 6-3 Setup of wire explosion project. 


goto 4,500 volts for an increased effect, add more increase in 500-volt increments to verify system 
capacity, or both, Use caution. integrity. 

Also note that the continued operation at over Tt may be a good idea to check the front panel 
4,000 volts eventually will erode the spark switch. Do meter calibration from time to time. Use an exter- 
not go over the 4 Ky setting except for experiment- nally calibrated meter connected across the storage 
ing The system may be test-fired upto 5,000 volts for capacitors to verify panel voltage settings. 


experimental research but may require continual 


The spark gap is factory set at .1 inches for opera- 
maintenance of spark switch electrodes. Always 


tion at 3 to 4 Kv. Lower-voltage operations may 
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require decreasing the gap for reliable triggering, 
Operation over 4 Kv will require widening to prevent 
premature triggering. You may have to tweak the gap 
by loosening one of the Allen set screws for your par- 
ticular range of operation. 

You should place a high-permeabilty ferrite core 
wound with two to three turns on one of the leads. 
from the chamber to the G2. This part will increase 
the inductance of this lead to block the trigger pulse 
from being shorted by the low impedance of the wire 
yet quickly saturate at the main discharge current. 

It is important that all connection leads from the 
capacitor bank to the pulser and the chamber be as 


short as possible to reduce lead inductance for opti- : 
mum results. 

"The spark switch may prematurely fire if dirty or 
improperly gapped. 


Danger! Always unplug and discharge energy- я 
storage capacitors using the safety discharge probe 
before making an 


Place a piece of white paper adjacent to the wire 
and observe the interesting pattern left once it 
explodes, 
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This project isan excellent demonstration of pulsed 
magnetics where a normal, everyday aluminum soda 
сап is crushed into an hourglass configuration (see 
Figure 7-1). Several of these systems are on interac 


tive display at public museums where it has been 
reported that students would bring their own cans, 
placing them into the test coil and keeping them as 
Construction requires a working high-energy 
pulser as described in Chapter 3, “High-ner 


available on the surplus market, Those values ean be 
altered within limits to allow the use of available 
capacitors that the builder may have on hand. The 
project requires experience in the handling of high- 


voltage, high-energy devices This can also be an 


museum demonstration when performed by 
adult 


Setup and Operation 


To begin the project, proceed as follows: 


Assemble the w 
shown in Figure 


and blocking coils, as 


Figure 7-1 A magnetically crushed can 


oil assembly at the 
desired location and connect it up as shown. 
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Four tums of #12 ving wire 
ose wound and taped 
Aluminum can 
[= Capacitor storage 


3 tums 


EN LU 


Safety ®зсһагуе probe 


rae Attempt o keep discharge leads as short апа 


“rigger pulse blocking coil ‘rect as possible to minimize stray inductance. 
в made fom several tans 

‘ofthe discharge wie 

‘wound onto a high: Sues 

реттегі ow- lve, 

Saturatng ferre core or 
toroid. This scheme 


provides a high impedance га WOE 
e taper use ba F z 
Tangata d man = 
discharge current pulse. [—2 
Н о 
..0. 
t n sme 
ие = 
Figure 7-2 Setup for magnetic can crusher ces 
КОМЫ ДД 3.-_Se th omtrcs as она (reference font 
ine inductor in one ofthe cl eas This part panel drawing, se Figure 37) 


provides reliable triggering when using low- 


рана Voltage Control Switch (R8/S2) should be set 


to FCCW (OFF). 
You may make a suitable stand that will auto- 


ligh-Voltage Power Switch ($4) should be set 
matically position the pop can. Note that the EIE CRAS 


io OWN (OFF) 
coil is at a ground potential and poses a mini- т Са 

mal shock threat when used as directed, It can Charging Switch (S1) must be pressed to acti- 
be safely set up for public demonstration. vate the charging action. 


Contact the factory for suggestions. 
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4, Plug into 115 volts-alternating current (VAC) 
and turn on the voltage control to verify both 
light-emitting diode (LED) lamps coming on: 


‘The red lamp (LAL) indicates the system is in 
an "on" state.” 


‘The green or yellow lamp (LA2) comes on but 
extinguishes in the charge cycle and comes on 
When the preset voltage level is reached, indi- 
cating the system is ready to “fire.” 


5. Turn the voltage control off and unplug it 
‘once the previous steps are verified. 


6, Set the charge voltage control to the 3,000- 
volt setting as marked on the panel. Plug the 
unit into 115 VAC and turn on the high-volt- 
age safety switch S4. 


7. Depress the *charge switch (51) (the green or 
yellow lamp now goes off) and note the 
increasing voltage on the panel voltmeter 
reading, indicating the energy storage capaci 
tors are charging. Allow it to charge to the 
preset voltage as in step 6. Note the LA2 lamp 
now turns on when the set level is reached, 
indicating that the system is ready to fire, 


8 Depress the fire switch and note a loud report 
of discharge in the spark switch. You should. 
see some deformation around the can under 
the coil. Repeat at 4,000 volts and the can 
deforms to about 50 percent of its original 
shape. 


Special Notes 


Note that system energy varies with the square of the. 
increased voltage. For example, energy will increase 
by when the voltage is increased from 1,000 to. 
3,000. You may go to 4,500 volts for an even greater 
effect, add more capacity, or both to really devastate 
the can, 

Note that continued operation at over 4,000 volts 
eventually will erode the spark switch. Do not go. 


over the 4 kilovolts (Kv) setting except for experi- 
‘menting. The system may be test-fired up to 5,000 
volts for experimental research but may require the 
continual maintenance of spark switch electrodes, 
Always increase in 500-volt increments to verify sys- 


tem integrity. 

Tt may be a good idea to check the front pane! 
meter calibration from time to time, Use an exter- 
nally calibrated meter connected across the energy 
storage capacitors to verify the panel voltage settings 

The spark gap is factory set at 1 inches for opera- 
tion at 3104 Kv Lowervoltage operation may 
require decreasing the pap for reliable triggering. 
Operations over 4 Ky will require widening to pre- 
vent premature triggering. You may have to tweak 
the gap by loosening one of the Allen set screws for 
your particular range of operation. 

‘You should place a high permeability ferrite core 
wound with two to three turns on one of the leads 
from the crushing coil to the G2:This part will 
inerease the inductance of this lead to block the trig- 
ger pulse from being shorted by the low impedance 
of this сой yet quickly saturate at the main discharge 
current. 

Itis important that the all connection leads from 
the capacitor bank the pulser and the crusher сой be 
as short as possible to reduce lead inductance for 
optimum results. 

The spark switch may prematurely fire if dirty or 
improperly gapped. 


Danger! Always unplug and discharge energy- 
storage capacitors using the safety discharge probe 
before making any adjustments. 


Ifthe system uses a push-on/off charging switch, it 
will automatically recharge the capacitor bank after 
firing. Basic units use a push-on switch for the charg- 
ing switch, as charging always requires the switch to 
be depressed, providing safer operation at the cost of 
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Chapter Eight 


Handheld Burning CO; Gas Laser 


Figure 81 Carbon dioxide 


ing laser for laboratory изе 
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Chapter Eight 


assembly scheme is shown for portable field and 
handheld applications using rechargeable batteries 

Expect to spend up to $500 for this advanced and 
rewarding project. The actual cost for a laser with this 
capability would be $5000 or more. This project 
requires basic electromechanical shop skills with all 
parts including protective eyewear available through 
Information Unlimited at www amazing] сот. The 
finished device will conform to laser compliances and 
must be used with protective eyewear. A complete 
list of the necessary parts is provided at the end of 
the chapter in Table 8-1 


Basic Description 


А gas laser tube is shown in Figure 8-1 with integral 
optics and a cooling jacket. This approach greatly 
simplifies construction, providing a neat, compact 
and versatile project. The power supply used is capa 
ble of operating from a 115 VAC line or from batter 
ies using a 200-watt sine wave inverter. 


The project is shown constructed with all the nec- 
essary compliances for use in the trade or as a low- 
cost laboratory device. Cooling is accomplished by 
circulating water through the laser head cooling 
jacket to a forced air-cooled heat transfer radiator. A 
fan is used for supplying the airflow. 


Theory of Operation 


А carbon dioxide laser is by far one of the simplest 
laser devices to assemble and operate. This asset is 
sometimes a disadvantage as this energy can be dan- 
gerous in the hands of the inexperienced, both to the 
builder and his or her surroundings. 

As shown in Figure 8.2, a CD, laser is a two-le 
vibrational device emitting in the 10.6-micron 


infrared region. Creating lasers is accomplished by 
electrically exciting nitrogen gas (№) to an energy 
level close to that of the СО, molecule, The main dis 
sipation of this energy isin the resonant transfer to 
the C0, molecules causing them to change from a 
ground state to the excited level 2 state, You will note 
that the lower laser level 3 state is not prone to this 


transfer of energy; hence, a population inversion now. 
exists between levels 2 and 3. 

Population inversion is an unnatural state of an 
atom that must be forced by an external influence. It 
is where higher-energy-lovel bands are more inhab- 
ited than lower bands occurring naturally. Apopula- 
tion inversion is necessary for stimulating laser 
emission. The laser action commences as a result of 
the stimulated energy transition from level 2 to 3. 
means of returning level 3 energy to ground level is 
accomplished by quenching it with a third gas being, 
helium. Obviously, if level 3 were allowed to build up, 
the population inversion would soon be reduced 
between 2 and 3, hence terminating laser action. 

It should be noted that the CD, gas molecule con- 
sists of many modes of vibration that contribute to 
the laser frequency. The main mode of vibration is 
around 10.6 microns and the system is often catego- 
rized in respect to this wavelength. Mother nature's 
atmosphere offers a natural window to this wave- 
length, and consequently a СО, laser is excellent in 
respect to an application requiring propagation over. 
long distances. A CÛ, laser of sufficient power obvi- 
ously is an excellent candidate for use as a direct 
cnergy-heam weapon. 

‘The laser described in this project is referred to as 
a low flow axial device. This is the simplest approach 
and is nothing more than an airtight glass discharge 
tube with gas flowing by convection in and out of the 
surrounding reservoir glass enclosure. Electrodes 
placed into the flowing gas excite the nitrogen mole- 
cules, commencing laser action. 


Circuit Operation 


‘The power cord (CO1) supplies a 115/220 VAC from 
a wall receptacle for laboratory use or a sine wave 
inverter for portable battery operation in the field. 
"The third green grounding lead wire must be securely 
attached to the metal enclosure cover (COV!) for 
safety. 

‘As shown in Fiure 83, the key switch (SWI) ener- 
sizes the primary circuits and cooling fan (FAN). A 
fuse (FHI/FSI) protects the main circuit from any 
catastrophic faults The indicator lamp (NEON) 
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Excitation energy 


Ground leve 


\! 
JO-micron laser output fom 


energy state II minus И 


Excited N2 to stato 1 
by electron impact 
from electrica 
discharge 


igure 8: 


requires a current-limiting resistor (R12) and lights 
up when SW1 is turned on. The peak charging cur- 
rent to CIO and СИ is limited by a rush resistor 
(RX). The rectifiers (DI, D2, D3, D4) are shown in a 
full bridge configuration when used for a 220 VAC 
input, For 115 VAC operation, only D1 and D3 are 
used along with a jumper (JMPRI) in a voltage dou- 
bler configuration. The output voltage across C10 and 
CII 300 volts-direce current (VDC) and is referred 
to as the plus and negative rails 


Excited CO, to statoil Levelll deexcted to 


by resonant energy ground state by 
transfer tom NZ exctod quenching colisions of 
molecule Hes 


"The secondary circuits are controlled by a switch 
(SW2) that energizes a low-voltage transformer (T2). 
“Twelve VAC is a full wave rectified by diodes D30 to 
D33 and filtered by a capacitor (C30). A dropping 
resistor (R28) and zener diode (Z1) regulate output 
1012 VDC. The timer (IC2) supplies a delayed volt- 
age to the oscillator driver (ICI). It is connected asa 
monostable switch with a delay being determined by 
the time constant of capacitor C31 and a resistor R27. 
‘The delay is 10 seconds with the values as shown and. 
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Figure 8-3 Burning laser schematic 


is necessary for Bureau of Radio and Health (ВЕН) 
compliance. High voltage is naw controlled by this 
action as IC2 supplies power to oscillator ICI The C2 
capacitor provides the high instant of current for the 
output pulses and must be physically close to ICI. 
“These drive pulses turn off and on the main metal 
oxide field effect ransistor (MOSFET) switches (Q1 
and Q2). The switching frequency is determined by 
the time constant of the power control pot (R19) and 
the timing capacitor (C3). A trimpot (R10) adjusts 
the range limits of R19. The switching circuit is in a 
half-bridge configuration where the MOSFET con- 
nected to the positive end (+ rail) must be driven 
with its source pin referenced at 150 volts above the 
common end (- rail) This is accomplished by biasing 
a bootstrap capacitor (C4) through the ultra-fast 
diode (D5) providing the correct DC level to fully 
control OL. Resistors (R6 and R7) eliminate the 
high-frequency parasitic oscillation occurring asa 
result of rapidly switching the capacitive load of the 


MOSFET gates. Emission indication is by LEDI, 
which lights up once Q12 starts switching power to 
the laser tube. Capacitor C13 limits the current flow. 

“The transition time of the switched pulses across. 
QI and Q2 is slowed down by a network consisting of 
capacitor C7 and resistor R8. The resultant time con- 
stant limits the dv/dt fast rate of voltage change that 
‘could cause a premature activation at the wrong 
switching MOSFET, creating a catastrophic fault 
mode. Capacitors CS and 6 provide a voltage mid- 
point and produce the necessary storage energy to 
maintain the voltage lcvel of the individual pulses. 

‘Transformer Т1 increases the 150-volt average 
pulses fed to the primary winding to 7,500 volts 
across the secondary winding. Another winding of. 
‘only several turns supplies the 12 volts required for 
the cooling fan. This current is rectified by diode D34 
and filter capacitor C33. 

You will note that the output load for the power 
supply isa gas discharge being the laser tube. A gas 
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discharge requires а ballasting network to control the 
discharge current from reaching destructive levels. 


This ballasting network could be a resistance or reac- 
tive impedance. The ballasting voltage is a significant. 
proportion of the actual operating level required to 
provide the discharge stability 

Resistive ballast is very “lossy” and cumbersome 
as large resistors would be required, dissipating many 
watts of wasted energy: By using reactive ballasting. 
(L1), very little energy is wasted as the now reactive 
current is simply switched back and forth from mag- 


netic to electric. The reactive current still must be 
switched by ОГ and Q2: consequently, LI must be 
carefully determined. 

The now ballasted output across TI is voltage that 
is tripled to over 22 Kilovols (Ky) by multiplier 
diodes (D20 to D25) and capacitors (C20 to C25). 
Resistors (R21 and R22) feed a parasitic multiplier 
consisting of diodes (D26 to D29) and capacitors. 
(C26 to C29). This section provides the added igni- 
tion voltage to trigger the laser tube to the on state 
‘Once the discharge current is sustained, D26 to D29 
are all forward biased and the ignition section is 
automatically disabled. The anode of the laser tube is 
shown with stabilizing resistors (R23 to R25) and 
helps to prevent discharge jitter. 


The cathode of the laser tube is returned through 
meter (M1) and ranging shunt resistors (R20) 
intended to provide 10 milliamps of full-scale deflee- 
tion current 


Assembly Steps 


‘To begin the assembly, follow these steps 


1, Fubricate the main enclosure, as shown in Fi 
ure 8-4, We used 063 black Lexan (polycar- 
Donate) as it can be easily formed in a leat 
bbrakemetal bending machine. Note that only 
‘overall dimensions are shown, as you should 
trial-fit all the components in place before 
drilling the holes. You could use 035 alu- 
minum in place of the Lexan, providing 
proper attention is paid to the high-voltage 
insulating points, 


2. Assemble the power supply circuit board as 
shown in Figure 8-5, The project uses an avail- 
able printed circuit board (PCB) available 
from wwwamaringl.com. More experienced 
builders may want to lay out their PCB or use 
vector board. You are, however, cautioned to 
observe the darkened lines on the schematic 


Figure 84 Fabrication of power module enclosure ENT 
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1. Black dots are connection points to extemal leads as shown in Figure 8-10 and 8-11-\_ hS from Fig 8-8 


2. The PC board as shown is used in several projects and does not use all the components as indicated, 


‘Assembly of the board assembly is shown using a printed circuit board available 
through wuw amazing1.com Builders may use a vector board and use the 
component leads to duplicate the foil taces as shown, 


Figure 8-5 РСВ assembly 
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as these indicate high current and direct con- 
nection runs requiring the use of #18 bus wir 
You will note that the PCB contains stenciling 
showing component locations. Only the parts 
shown on the schematic and parts list are to 
be used. Many parts will not be used on this 
project. 


Assemble the delay circuit board, as shown in 
Figure 8-6. 

4. Assemble the high-voltage multiplier circuit. 
board, as shown in Figure 8-7. You may use 
vector board. 


Assemble the heat sink bracket and the cur- 
rent-controlling inductor L1, as shown in Fig- 
ure 8-8. It is important that the holes for 
attaching О! and Q2 are in perfect alignment 
when inserted into the PCB, Leads must not. 
be stressed and the body of the transistor 
must be in total contact with the bracket for 
ап efficient heat transfer. 


6. Lay out the subassemblies in the main enclo- 
sure, as shown in Figure 8-9. Follow the layout 
locations drilling the mounting holes as you 
go. High-Voltage components are secured in 
place by large Не wraps More conventional 
Screws and nuts secure other assemblies. 


Torten cot Topp. 


7. 


Special note on transformer TI This part is 
available assembled and ready to use. Experi- 
enced builders may want to build and wind 
their own. The specifications are given as the 
following: 


‘The core set is a Magnetics #40658 or #40787 
in P material 


The secondary winding is 2500 turns of #34 
heavy coated magnet wire on a 1-inch inner- 
diameter bobbin. Use high-voltage TV flyback 
winding technique with “start” at ground 
potential 


For the primary wind, use 50 turns of #20 Litz 
wire in even layers with additional winding of 
6 turns of #22 wire for pump motor power. 
‘These primary windings are wound on a diam- 
eter that will fit on the core and also slide into 
the Linch innerdiameter of the secondary. 


Wire in first-stage components, as shown in 
Figure 8-10. Attempt to use existing leads and 
only splice using appropriate wire nuts where 
absolutely necessary. Leads exiting the enclo- 
sure should be 18 inches or more and will be 
trimmed to length when finally assembled 
Use a 36-inch piece of WR20 Kv high-voltage 
wire for the output lead-desipnated HVOUT. 


тейт Tora common 


Tosocendanyot T2 


Тора» 
Use 1 grid vector board or equivalent. 


‘asd nes aca соттап ево, ae use or connecting uns 


[rope eem 
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Figure 8-7 High-voltage multiplier and igniter board 
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Figure 8-8 — Subassemblies and special fabrication 
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Figure 8:9 Assembly of power module enclosure showing paris locaton and securing 


Use a 60-inch piece of WRS Kv meter lead 
wire for the high-voltage return lead-desig- 
nated HVRET. Use WR20 #20 wire for all 
other leads. 


Wire in second-stage components as shown in 
Figure 8-11, but use WR24 424 wire and twist 
where leads are paired 


Fübricate the cover section as shown in Figure 
8-12 from 35 sheet aluminum. Use a hole saw 
or circle cutter for the large air flow hole ог 
drill a series of small holes, removing the cen- 
ter piece and filing to a smooth contour, 


Attach the radiator, fan, and pump to the 
cover, as shown in Figure 8-13 


Assemble the cooling system hoses and fit- 
tings, as shown in Figures 8-14 and 8-15. 
Stretch the 25-inch inner diameter (ID) latex 
hose onto the radiator nipples or mate it to 
the 25-inch fittings. You may use in-line plug 
and jacks for the power leads to the fan and. 
pump so the cover can be completely зера- 


rated, Nonetheless, leads must be sufficiently 
long so the cover can be moved out of the way 
Tor access to the circuitry. Note the safety- 
grounding lug for the metal cover. 

12. Examine the LTUBI laser tube and verify it 
with Figure 8-16, Pay heed to this data, as the 
tube is fairly delicate and must be operated 
properly. 


Laser Head Construction 


‘The following section shows the assembly of the laser 
head: 


1. Create the laser head enclosure from a 22- 
inch length of 25-inch ID х .125 clear poly- 
carbonate wall tubing, as shown in Figure 
3-17. The clear plastic allows visual access to 
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the innards yet is opaque to the 10,6-micron. 
laser energy. 
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Figure 810 — 


J'en rennen mo 


НИЙ 


2. Create DISKFRONT and DISKREAR from 


a solid 2.5-inch polycarbonate rod as shown. 
The front output disk has a 1-inch aperture 
for the beam output or as а sleeve for a focus- 
ing lens The rear disk is fabricated with four 
25-inch holes for feeding through the cooling. 
hoses and the power leads You may strain or 
relieve these feed points using tie wraps ог 
clamp bushings. This is not shown and left to 
the discretion of the builder. 


3, Fabricate the laser head base (HEADBASE) 


from a 22-inch length of a .035-inch-wide 
piece of aluminum sheet, as shown in Figure 
8-17. Note the acute angle bend for contact to 
the sides when sitting flush and screwed to the 
enclosure. 


4, Fübricate the aperture flap shutter (FLAP) 


from a 125 x 1.75 X 035 piece of aluminum, 
Round the corners and drill the pivot hole, as 
shown in Figure 8-17. 


Measure out the hoses and power leads to the 
Jaser tube and thread through the respective 
holes in the REARDISK. 


Assemble everything, as shown in Figure 8-18, 
but do not screw on the cover at thi 
Note the instructions for labeling, 


Testing Your Laser 


Tt assumed that your system is accurately and prop- 
erly wired per the instructions To test the laser, fol- 
Jow these steps: 


1 


Obtain a container of clean drinking water 
and insert the fill and drain hoses, as shown in 
Figure 8-18. With your mouth, suck in water 
through the drain tube until the laser tube 
water jacket is reasonably filled. Insert the 
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Figure 815 Water cooling hookup 
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Figure 816 — Laser tube detail showing connections 


ләѕет sey 209 Buruzng preupuey 


Electronic Gadgets for the Evil Genius T 


b. 


ua m 


HIGH 
VOLTAGE | 


Chapter Eight 


Figure 8-18 Laser system for 115 VAC laboratory use showing labels 
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drain hose in the water container and verify 
that both hoses are secured fully submerged, 


Connect a variable DC voltage source capable 
of several amps across C33, shown in Figure 8- 
6, observing polarity. Slowly turn up the volt- 
age until the pump starts to circulate water. 
Allow it to continue to run while tapping and 
tipping the laser head and radiator section, 
purging out all the air bubbles Let it run for. 
30 minutes and verify that the system is not. 
leaking and there are no air bubbles. Note 
that you may have to suck the air on the line 
several times to get the pump to prime. Dis- 
connect the DC supply. 


Obtain a variable voltage transformer (a 
variac and an isolation transformer, and bal- 
last the input through a 60-watt bulb). Figure 
8-3 shows a schematic of this very useful test 
ing system for line-powered circuits Verily 
switches SWI and SW2/R19 are in their off 
position. Connect a dual-input scope to test. 
point TPI to measure the voltage and a cur- 
Tent probe at test point TP2. Short the output 
terminals of secondary Т1 and temporarily 
assemble L1 without any air gaps. 


Verify that the laser tube is electrically con- 
nected with the right polarity and that the. 
pump and fan are connected, Turn the key 
switch on and slowly turn up the апас, noting 
the neon indicator lamp comes on with the 
cooling fan. 


Rotate R19 to an on position and note that 
the LED lamp has а 5- to 10-second delay. 


Note a wave shape, as shown in Figure 8-3, at 
TPI. Rotate R19 full clockwise (CW) and note 
the increasing period. Adjust trimpot R10 for 
a full period of 50 microseconds (20 KHZ). 
Note a very small current at TP2. 


Shut the power down and put a layer of 
approximately 10 mils (O1 inch)-thick tape or 
an equivalent for the first air gap setting, as 
shown in Figure 8-8, Repeat this, increasing 
the air gap until you get the current waveform 
value as shown in TP2. You should have a 
peak current rise at TP2 of 7 to 8 amps with 
the 60-watt ballast in the line. This will 
increase to around 10 amps with the ballast 
removed (shorted), Our lab units require a 
gap thickness of 03 inches. 


S. You are now ready to activate the laser tube 
obtaining output power. Secure the tube to a 
nonconductive surface and verify the power 
leads are the right polarity and are securely 
attached to the pins Remove the shorting 
lead across TI output. 


Do not attempt to solder to these pins, 
ill be destroyed. Obtain a 3- to 4-inch 
piece of wood and place it securely 10 to 12 inches 
in front of the laser tube output end. Remove the 
protective cotton swab and gently clean the mirror. 
with а Q-tip and some acetone. 


9. Connect a current meter that can accurately 
‘measure 10 milliamps and temporarily insert 
itin a series with the laser tube ground lead. 


10, Turn off all switches and controls. Plug the 
system into the unballasted line with an AC 
ammeter, With the laser tube pointing at the 
‘wooden target and your safety glasses on, turn 
оп the key switch, noting the neon lamp light- 
ing and the fan coming on. 


1L. Click on R19 and note the LED lighting with. 
about a 5- to 10-second delay. If you did your 
homework and Murphy's laws are lenient, you 
should detect a burning spot on the wooden. 
target as you rotate the control clockwise. 
Adjust to 5 milliamps as indicated on the 
external current meter. The laser output 
should be burning the wood with an almost 
\hite-hot impact point. Note the pump run- 
ning and water circulating through the tube, 
Measure 5 to 6 volts DC across the pump ter- 
minals Calibrate the panel meter to midscale 
for 5 milliamps, giving a full-scale value of 10, 
The meter is calibrated by shunting with a 
resistor. We use a 20-ohm basic value and trim 
with other larger values to bring the meter 
reading into the proper range. 


12. Verify all functions, air bubbles, the excessive 
heating of parts, potential high-voltage break- 
down points, and loose connections and cor- 
rect as necessary. 

13. Finally assemble and label everything. Study 
the following notes. 
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Special Notes 


Included is some useful information about the laser 
system, 


Optional Focusing Lens 


Your laser system may be used with a focusing lens 
for close work such as etching, wood and plastic 
engraving, materials testing, precision cutting and 
drilling, and other obvious fine fabrication. The 
focused energy will cause a surface to burn like the 
sun! The focusing lens can be mounted to а tube that 
sleeves into the front disk aperture. Use your own 
ingenuity to secure it in place. 


‘The raw beam from the laser itself without any 
‘optional optics will project a burning spot of about 3 
10 A inches at a distance of 10 feet. Obvious caution 
is required when projecting the beam without a 
known target stop, as the energy can be a serious fire 
hazard. 


Battery Operation 


Portable field use simply involves using a recharge- 
able battery pack. A garden tractor or motorcycle 
battery can provide up to 1 hour of continuous oper- 
ation when the beam current is set to 5 milliamps. 
Our shop field model uses four 12-volt,4-amp gel 
cells with a 200-watt sine wave converter, as shown in 
Figure 8-19. Again, the device is a two-part system 
with the batteries, converter, and power supply pack- 
aged аза side pack with a shoulder strap. The laser 
head is built into а gun configuration with a pushbut- 
ton trigger switch, as shown in optionally wired Fig- 
ure 83. 


Cleaning Output Optics 


Tt is important to protect the output lens with a cot- 
ton swab to absorb moisture that would damage the 
output optics. The output mirror should be cleaned 
with a Q-tip immersed in acetone periodically 


mia! 


Bateries and 


You may omit tne tan tor бөй use ot 
operated contmosy 


Use ingenuity in housing he batteries and inverter win 
‘he power supply. The pustbuton mich є wed as shown 
tius 8-1. Our бен model used ил 2ай 4 5-атр ун 
els providing just over an hour of continous operation 
Wen the tbe suerte to бт 


Power supr 
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Always remember to remov 


he cotton before pow- 
ering up or serious damage to the mirror will result. 


Purging the Cooling System 


Tt may be necessary to purge out the air bubbles from. 
the cooling system from time to time. Do not allow 
large air bubbles to form, as the mirrors may not be 
adequately cooled due to these air pockets. 


Operating Time 


The system may be left on indefinitely providing. 
there is no excessive heating of the electronics and 
the cooling system adequately keeps the laser tube at 
ambient or below. 


Increasing Power Output 


The system is shown operating at a tube current of 5 
milliamps resulting in around 10 to 15 watts of out- 
put. You may further decrease the air рар in L1 to. 
obtain more tube current of up to 10 milliamps This 
will result in up to 20 watts but may overheat the. 
electronics if left on for an extended period. 


General-Purpose Test Fixture 
for Line-Powered Circuits 


А universal test fixture schematic is shown in the 
inset drawing in Figure 8-3. This fixture is strongly 
recommended for the serious hobbyist or builder 
constructing line-powered circuitry. Not only does it 
provide some electrical safety, but it also can help 
prevent catastrophic component burnouts due to 
prototype and project wiring errors Our labs use sev- 
eral of these fixtures ranging in line currents of 3 
amps at 115 VAC to 100 amps 3 phase, at 220 VAC. 
The suggested unit for most projects up to 500 
watts is to obtain an isolation transformer and a 
чаас good for up to 5 amps Wire as shown using 
#18 wire and observe line cord polarity relative to the 


hot side. You can also monitor line current by con- 
necting in a series with the hot lead to the output, 
The earth-grounding wire is directly connected 
from an input cord to an output receptacle and to the 
сазе ground of the fixture. The output lead is also in 
series with a lightbulb socket with a shorting switch, 
This scheme allows you to set the maximum short- 
circuit fault current by ballast wattage selection. 
‘Once itis determined that the circuit is reasonably 
functional, the ballast is shorted out by the switch. 


таме 8-1 Handheld burning CO, laser paris 
Bet? Oty. Description 
Main board assembly fom Figure 8.5 

RI 22h, Исман resistor (кебер 

[rl 

Rs очот, Sat resistor meral oxide 
(MOX) 

кю 10K vertical trimpot 

ви 1K Hewat resistor (hrblk-red) 

к> 100K, жай resistor ные) 

Rs In rush current imiter ACL.190 

e 10 microfarad (mid) Svo vertical 
clectolytic capacitor 

с анал sot plastic capacitor 

e Pd 

съв 2 L5mH2SD sol MPP capacitor 

a 0015 аминч MPP capacitor 

CHO 2 22010 390 m vol vertical 
electrolyte capacitor 

en %0 picofrod UP, E Ke ceramic capacitor 

DILSA $ INS4081 Ky Samp rectifier 

bs INAS 1 Kv fastswitehing diode 

а 12153 dual inne package (DIP) driver 

оз 2 IRFSOMOSFET 

rci PCB and wire as shown in 


Figure $5, SPCLINE. 


THERMOL2 Insulating thermo pads for QU and O2 


SWNYLON2 вых 


inch nylon serevs and metal 
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Table 8-1 Continued 


Bet Qty. Description 


Remaining electrical parts 


FUGA Pavel-mounted fuse older and amp. 
slow low fuse 

көз? 10K pot and switch 

[S] Meter shunt resistor stant. 20 ohms 
and wat soe tet 

юзо 2 bang wat resistors 

ROMMOS 3 MK san MOX resistors 

wm neg, ман resistor 

кж 27 ah, чан resistor 

со» 0 Q0 mt IS Kw ceramic 
capacitors MODUS Ke 

сю 100 mf, 25 vole ventieal eleetrolyt 
capacitor 

eu 10 md, 25st vertical electrolytic 
capacitor 

en їп тид, volt dise capacitor 

cs 1000 mi, 25st vertical electrolytic 
capacitor 

рыз 10 10K, 100-miliampere, 100-nanosecond, 
high-voltage diode, ?VGIONC 

D3033 4 INI SOE, Lamp diode 

ом INSAN 5001, Samp diode 

эм INL smal signal diode 

а 16volt, rat zener diode 

[3 555 DIP timer 

cor Siro 18 power cord 

NEONI Neon indicator tamp with leads 

swi Key switch—removable in off position 
ony 

n High voltage ferrite switching 
transformer, FLABURTIO: sce text 

т 1злой, 100 millampere power 
transformer, 4120/1 

u Current ontrolin inductor shown in 
Figure & SLABURLID 

м Panel mete with 0 microimp movement 

Lepr Green ultra-bright LED. 

WN s5 Small wire nuts for 20 wires 

WOO 2 Medium wire nut for #I8 wires 


Bet # — Qu. Description 
WR idet #24 rod and black pose of hookup wire 
MOD o feet Mod and lack pieces of hookup wire 


WRSKV бн 5 Kv flexible test lend wire 


WRIIKY feet 20 Kv silicon high-voltage wire 


Cooling section parts 


FAN! “inet square 110 cubi feer per minute 
(СЕМ) 115 VAC тиб fan 


RADIATOR Transmission cooler. IC Whitney, 
#COOLER 

pump толой automotive window washer pump. 
тим 

пове блан CO, laser tube, ACOTUB2; 

HOSE!  10feet ево ID silicon rubber tubing or 
equivalent 

HOSE 281 VinehID latex rubber tubing or 
equivalent 

mm 2 inch fitting 

ADPTRI 4 cto Y -inchi hose adapter 

Fabricated pans 

EMI Enclosure as shown in Figure 4 

DEL 1% 1 vector board cul 3 x 16 inches 

BOARD as shown in Figure 86 

HVBOARD —— Vedinchlexan 6- 15-inch fabricae s 
showa in Figure 87 

Heatsink bracket as shown in Figure 88 

сом Aluminum cover as shown in Figure 3-12 

зн! Corona shietd fabricate from 7- х 1Snch 


‘polyvinyl chloride (PVC) tubing 


HEADBASE Aluminum base for laser head support as 
Shown in Figure 17. 

END Laser head tube 22- x 25inch 
innerdiameter (ID) х 1254 clear 
Lenan shown in Figure #17 

DISKFRONT Output end 5 x 25 otendiameter (OD) 
Lexan disk as shown in Figure 817 

DISKREAR  Feedend 5 X 2.5 OD Lexan disk as 
shown in Figure 8:17 

FLAP Aperture flap as shown in Figure 8.17 


Насіце and small mechanical parts 


SCRWL 6 вх Sinch machine screw 
SCRW2 4 вах Sinch machine screw 
SCRWS 2 652% Linch machine sciow 
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йм. 
serwa 20 
sews 3 
SWNYLON 2 
хл gm 
мо 4 
Nua 6 
SPRING 
TER 7 
шоз 

woa 2 
wes 
BUCLAMP. 


Description Нег # ty. Description - 
{5x 25inch sheet metal screw BUM & 25inch feedthrough bushings 
440 x 75.nch machine stew FEET $ Rubber feet for power supply and laser 
head 
632 inch nylon serew 
CLAMPS 2 25inch nylon cable clamp 
632 machine hex nut 
CLAMPS 2 37S iach nylon able damp 


$32 machine hex nut 


‘tional suppor tems 
440 machine hex nut 


тарж sine wave inverter a 

25. Sec diu compression ing direc curren (VDC) operation, 

12-inch nylon tie wraps Mun 
Iac Samp rechargeable battery 


fê solder log for cover grounding и 


Slip on ug for laser tube connection pins iat ieee eae te 
as shown in Figure 17 UU A As BETS 
‘inch focusing lens with a 1- diameter 


“inch fl zinc selenide, #MENCS 


HD wire nuts 


Clamp bushing for power cord 
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‘This project is a very rewarding one for the laser 
experimenter with the result being a tool that can 
burn and cut many different materials (see Figure 
9-1). The continuous output of 1 watt at wavelengths 


from 7 to 1 micron requires class ТУ labeling and 
other compliances that are clearly shown and 

explained. Project data is highly detailed, as errors in 
assembly can be very costly, owin 


to replacing the 
laser diode: they are not cheap! Protective eyewear 
must be worn and is available at www.amazing] com. 
Expect to spend $50 to $100 for all the compo- 
nents, minus the laser diode. Sometimes these are 
available On the surplus market ranging from $100 to 


Figure 91 


Diode burning laser 


85 


E ves only DC 


reading meters АП parts are available on the previ 


200. Required test equipment inv 


‘ously mentioned web site and are listed in Table 9-1 
The laser will operate most laser diodes from 10 
milliwatts (MW) to 1 watt or more, The circuit is not. 
temperature compensated and is intended to operate 
near ambient temperature. This is 


Шу nota prob- 
Jem for normal room tempo 


ture applications 


Applications 


‘The system, when operated with a 5- to Lwatt diode 


is capable of cutting, engravin 


mming, and per 


forming many small scale fabricating applications. 


When operated at around 1060 nanometers (nm), 


‘output may be frequency doubled to an intense, visi 
ble green beam at $32 nm. Output in the green can 
be a conservative third of the input where a 1-watt 
diode will easly produce 300 milliwatts of visible, 


reen li 

Diodes operating in the 800 to 900 nm range pro- 
duce intense, infrared (IR) illumina 
vision devices. Low-powered devic 


ion for night 


can invisibly 
illuminate windows that act as a microphone, con- 


verting internal sounds and voices to mec 
vibrations The reflected light now spatially varies and 
is proce 


ed back into sounds by a special optical 
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receiver. A laser window bounce listening system is 
described in Chapter 13," Laser Window Bounce 

Listening Device; Your laser will operate most laser 
diodes from 10 milliwatts to 1 watt or more. The cir- 
cuit is not temperature compensated and is intended 


to operate near ambient temperature. This is usually 
not a problem for normal room temperature applica- 
tions, 


Basic Theory 


Your laser diode requires a constant current source 
of clean, stable, ripple-free power. The output results 
when a forward-biased semiconductor junction emits 
optical energy due to stimulated emission. A light- 
emitting diode (LED), on the other hand, produces 
optical output via spontaneous emission and lacks 
coherence properties 

А forward-biased diode junction must be current 
controlled as this junction resistance is not linear and 
has a tendency to draw large increments of current 
for small, incremental changes in voltage. The diode 
is also sensitive to temperature and must be operated 
with a feedback loop to control the drive current if 
used in widely varying temperatures This is not a 
built-in feature of this system as operation is 
intended to be around room temperature. The circuit 
provides the necessary control and conditioning of 
the diode current for most room temperature appl 
cations The diode junction is also very thin and can- 
not take any voltage transients without а catastrophic 
failure, Therefore, all transients and surges must be 
minimized to protect this junction. 


Circuit Theory 


Input to the system may be a battery pack capable of 
supplying 1%: times the rated laser diode current or 
‘an equivalent wall adapter for direct 115 volt-ater- 
nating current (VAC) use. We suggest a nonregulated 
type as the switching units can cause transient dam. 
age under certain conditions The input power is in 
tially controlled by a toggle switch (S1) that 
immediately turns on the blower (BLW1) and the 


indicating LED (LAL). The actual laser output is con- 
trolled by the action of a key switch (82) that initiates 
a timer (11) providing the necessary delay required 
for a class IV laser. Output from the timer now turns 
‘on a DC switch consisting of Q1 and Q2 through а 
slow turn-on by the charging action of start capacitor. 
(C7), as shown in Figure 9-2. 

‘This DC switch now feeds current to a voltage reg- 
lator (УВІ) with its output set to 7 to volts by the 
trim pot (RS). LED LA? now indicates that the laser 
is emitting energy. 

‘The regulated output of VRI is conditioned for 
transients by transorb PZ and a tantalum capacitor 
C9 and is then fed to a current-controlled module 
(CC1). The laser diode is connected to the module 
through a resistor (R7) junctioned at the solder ter- 
minal strip СТЕ). The laser diode current is moni 
tored by reading the voltage at pins 3 and 4 of TE4 or 
via an external jack (12) connected to these points. 
The diode current is carefully controlled by the multi- 
turned trimpot for current adjusting mounted on the 
ССІ module and it must be closely monitored in 
order to not exceed the manufacturer ratings. You 
will note that all switches and contacts are bypassed 
by a .-microfarad capacitor to minimize noise from 
contact bounce, 


Rssemblu Steps 


"The figures show our layout and should be followed 
reasonably closely. It is suggested that you obtain the 
necessary parts and then trial-position and fabricate 
the chassis as you proceed. The steps for assembly are 
as follows 


1. Insert the components into the perforated 
board as shown in Figure 9-3, using the com- 
ponent leads for connection points, as indi- 
cated by the dashed lines. Attempt to follow. 
the layout using the hole locations as shown. 
Note the component polarity, where shown, 
avoids short circuits, cold solder, solder. 
bridges, and wire shorts. Figures 9-6,9-7,and 
9-8 show various stages of wiring. 


2. Create the chassis per Figure 9-4 from 063 
aluminum as shown. Note that important. 
dimensions are shown, such as the overall 
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Figure 3-2 Burning diode laser schematic 


m— 


length, width, and so on, Make the actual 
holes for components as shown. Dimension. 
them as needed for particular component size. 
and in the proper locations according to the 
drawings 


Assemble the bracket as shown in Figure 9-4 
from a 4- X 2-inch piece of 063 aluminum 
and mount it to the chassis via two #8 x Ys 
sheet metal screws. Note the holes for the 
МК! mounting socket of the voltage regula- 
tor (УВІ) These holes must be free from any 
burrs or sharp edges that could puncture the 
insulating mica washer. 


Drill a single hole for the single screw mount- 
ing of the ССІ current controller. 


Mechanically assemble the chassis as shown in 
Figure 9-5: 


а. Attach the terminal lug strip (TE6) via 
pieces of bus wire secured under the nuts 
ofthe two grounding screws, SWI and 
NUL These pieces of support wires 
connect to the two outer lugs of this strip 
grounding these points. 


y 
pee ee re d 


b. Snap in ВОЛ, two plastic bushings. 
© Attach the front panel components. 


Connect the remaining interconnecting wires 
and connections as shown in Figures 9-6, 9-7, 
and 9-8. 


Verify the wiring accuracy and check for 
shorts, bad solder joints, and general assembly 
Assemble TUBE! and 2 as shown in Figures 
9.9 and 9-10, Note these pieces must mate 
with one another in a telescope-like structure. 


It may be necessary to ream out the outer 
tube to obtain a proper sliding fit. 
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Glue the lens to the end of TUBE2. Use a 
room temperature vulcanizing (RTV) adhe- 
sive sparingly, avoiding touching the lens. 


Carefully solder the umbilical lead WIREZIP 
to the respective connections on the SOCK 
socket. Observe the polarity when connecting 
the other end to TES, 
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From $2 


To "O" VRI 


To "EVR 


To red CC1+ 


Break this point 
for $3 extemal 
trigger switch. 


тото" VRI 


Cathode Cathode 
ofLAT ofLA2 


Assembly board blowup 


10, Assemble the LDIODE laser diode to the 
HSINK heat sink via a retaining washer and 
two screws. Note the sandwiching action of 
the assembly with a diode nesting in the. 
recess of the heat sink. Do not insert the laser 
diode into the socket at this time. 


Circuit Pretest 


To conduct a pretest on the circuit, follow these steps: 


1. Assemblea test diode using three 144001 
connected in a series to simulate the laser 
diode as shown in Figure 9-2. 


2 


E 


4 


5 


‘Connect the leads of the test diode to the pins. 
of the laser diode socket using small alligator 
clips observing the polarity. 

Preset all switches to “off” positions and con- 
nect a voltmeter to ТРЗ. 

‘Turn on S1 and note the blower BLW1 and 
LED LAI coming on. 

Turn on S2 and note a 5- to 10-second delay 
before LA2 comes on and the voltmeter indi- 
cates a voltage. Note that the indicator LED 
оп the ССІ module also lights up. Adjust 
trimpot RS for 7 volts on the meter. Adjust 
input voltage from 10 to 14 and note the 
meter not changing from 7 volts This verifies 
proper voltage regulation. 
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Figure 9-5 Mechanical layout 
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Figure 9-6 
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power, wavelength, and beam profile of the 
actual laser diode. It is assumed that you are 
familiar with these properties, their applica- 
tions, and the proper safety precautions 
Before you open up the box containing your 
laser diode, itis imperative to read the follow- 
ing pages. 

Study and carefully follow all of the manufac- 
turer's instructions usually supplied with the 
diode. 


Safety 


High-power diode lasers emit radiation in the visible 
and infrared region of the spectrum. When in use, 
safety precautions must be taken to avoid the possi- 
bility of eye damage. For Class ITb lasers, do not look 
into the beam or allow direct eye exposure. For Class 
IV lasers, do not expose the eye or skin to direct or 
scattered radiation. If viewing is required, the beam. 
should be observed by reflection from a matte sur- 
face, utilizing an image converter or a suitable fluo- 
rescent sereen. Class ITb lasers operate at powers 
less than 500 milliwatts. Class IV lasers operate at 
powers greater than 500 milliwatts, Safety glasses for 
this project are available at wwwamazing! com. 


General Handling 


The window of the 9-millimeter hermetically sealed 
laser diode packages is quite thin (~250 microme- 
ters) in order to minimize the optical path length. Do 
not push on the window when inserting the laser 
diode into a socket. Push the device into place by 
pressing on the base of the package. 


Static Electrical Damages 
(ESD) 


Laser diodes are very reliable under normal operat 
ing conditions, but like most semiconductor devices, 


they can be easily damaged or destroyed by inadver- 
tent electrical or static discharges А static-free envi- 
ronment is mandatory. Grounded tweezers, a 
grounded wriststrap on the user, a grounded work 
surface, antistatic floors, and a case ground for the 
laser diode all reduce the risk of damaging static dis- 
charge through the diode. Retain the laser diode in a 
static fine environment when not in use (such as the 
shipping container). Short the pins on packaged 
diodes at all times when not in use. Insert pins into 
conductive foam or wrap wire from pin to pin. (Note: 
А nonshorted laser can be damaged by ESD even 
without touching it.) 


Excessive Forward Voltage 


А forward current greater than the specified limit or 
any reverse voltage may damage the diode junction. 
Putting a clamping diode across the output of the 
power supply solves this problem. Commonly, these. 
conditions occur from a static discharge or from acti- 
vation or range-changing voltage transients їп labora- 
tory power supplies Many power supplies, even 
current-regulated one, exhibit fast voltage spikes a 
when switched on or oft The following precautions 
are recommended to minimize the risk of destructive. 
electrical transients occurring: 


» Reduce static charge accumulation by wearing 
a grounded wriststrap when handling laser 
diodes. 


= Use a grounded work area and store the laser 
diodes in their original shipping packages 
when not in use. 

+ Eliminate transient power supply spikes by 
using a power supply specifically designed for 
laser diodes or another “slow:start” power 
supply. This criterion is built into this project. 


Excessive Forward Current 


An excessive forward current can cause operation at 
optical power levels, which may damage the output 
facet in less than 1 microsecond (usec). Laser action. 
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may continue after this damage at lower efficiency. 
and lower power, or only spontaneous emission may 
remain. The allowable current depends on the pulse 
width in pulsed or quasi-clockwise operation, and 
peak optical power must be reduced as the pulse 
width increases. 


Reverse Currents 


Reverse currents may also damage the diode, For- 
ward or reverse transients may be caused by energy 
reflections in pulsed systems, capacitance in fixtures 
ог cables, or output capacitors in constant-current 
supplies operated with no load connected. Drive lev- 
cls on drivers for moderate-power, continous-wave 
laser diodes may be tested by using a dummy load, 
such as two 144001 diodes and a I-ohm resistor in. 


High Temperature 


For normal, room-temperature operation, the laser 
diode should be firmly mounted on a heat sink, 
whose temperature should be maintained at 20° to 
25° C. The maximum operating and storage limits are 
shown on the product data sheet. 


Here is some helpful information on how to oper- 
ate your laser: 


1. Note that the optical diagram on the inset of 
Figure 9-10 shows the shaping and collimating 
lens (LEN!) along with the focusing lens 
(LEN2475). Lens L1 is screwed into the mat- 
ing threads of the heat sink (HSINK1) to a 
point that provides optimum collimation, 
Once set, it may be left alone except for occa- 
sional cleaning. It also need not be perfectly 
set for acceptable operation, 


2. Obtain some black carbon paper and wrap it 
around a 1-  2-inch piece of wood. Place the 
laser diode with only the shaping lens 
installed securely in а mound of clay. Position 
the carbon paper jig about 1 to 3 inches away. 
Apply power and slowly adjust the current 
trimpot on the ССІ module to 1.3 amps You 


will note smoke and fire as the jig is moved 
across the output beam, 


3. The focusing lens is adjusted for proper beam 
delivery as a burning spot the size of a pin- 
point or wider. Note that the lens tube may be 
inserted with LEN2 at the output end, provid- 
ing a shorter focal length than when the lens 
tube is inserted with LENI on the internal 
end adjacent to the laser diode. Focal lengths 
mas range from approximately 2 to around 50 
‘centimeters. You may use a longer focal length 
for a far-field effe 


System output will be dependent on the 
power, wavelength, and beam profile of the 
actual laser diode. It is assumed the user is 
familiar with these properties, their applica- 
tions, and safety precautions. 


4 Once proper operation is verified, you may 
assemble and label everything, as shown in. 
Figure 9-11 


‘Table 9-1 Handheld burning diode laser parts 
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Не! # Qty. Description 0B # 

RL2 2 470 ohms wat анны) 
m 1 meg watt (ilc) 
в 47K. watt yet purred) 
RS 5K trimpot 
mé 220 ahen, (edis) att 
кт 47 ohm, Swat 

Ха! used fr tst laser diode 

АШ slt plastic cap: note 
on $3 

CS8 2 1Ormfd2Svolt vert leetralyi cap 
es O1 таймын dise cap 
c 200425 vol vert clectrolytie сар. 
o Зак tantum сар. 
si SPST toggle switch 
s Key switch nonremovable 

Key in "on" position KEYSW 
s Optional switch for rer. 
вт 2 2inch volt blower fan 
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Figure 9-1 Final assembly with laser head and labels 


агүрс int 
and laser head 
aica cate 


12VOC al 1.510 2 amps, 


Table 9-1 Continued 


‘Adis colimator lube lo 


reading ja. 
тау be mounted on side of 


focus beam impact point. | 


Use batones or a wall adapter. 


Ret # Шш. Description 268 
nm 35 mm sterco jack and plug for 
Ret Gls. Description DB ‘extemal meter 
LAL Red LED indicator lor primary n 25mm DC jack or use diret 
power on wiring 
Laz Green LED indicator for ть dog solderable terminal strip 
laser emiting 
R т 1421 X 1 perforated 
ы INSO power diode атан hoard 
га PREIS iransorb cover Shown in Figure 1t 
са ‘Adjustable current driver module CCI CHASSIS Shows in Figure 4 
E 217 voltage regulator, shown вк Shown in Figure 94 inset 
TO 
Ma Mounting kit for TOS 
o РАЗ PNP general purpose transistor 
р ma жыша clamp busing 
o2 MIESSS NPN GP transistor 
ТО? ease WIRED Her 22 gauge imt stranded 
hookup wire 
п 585 dual inline package IP timer 
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Ref. # Ош. Descriotion 0B # 
WIRED) Ofen 2-gauge,vinylstanded 
hookup wire 
SWUNUE 4 632 inch screws and outs 
SW2 2 440x inch serews for 
mounting BLWI 
FEET — 4 sinc rubber sek-on feet 
for chassis bottom 
PLASTIC 20 2inch piece of insulating plastic 
Laser Head and Collimator 
WIREZIP 4feet #18zip lead. parallel stranded wire 
TUBE! аһ X 1 X 062 wall aluminum 
‘ube sce Figure 9.9 
TUBE? э x x 062 wal aluminum 
abe sce Figure 99 
нук! Heatsink, washer. andserews  HSINK 


combination per Figure 99 


Bet # 
SOCK! 
CAPL2 
виз 


LENI 


LENDS 


E 


тл! 


Oty. 


2 


Description ов# 
Tire pin TOS iransistor soeket 
inch plastic caps see Figure 9.9 


Smal, аг Heyman clamp 
bushing 


Special threaded lens ише LENSIS 


за x T5-milimeter LEDS 
extending lens 


440 x inch small screws 
for securing HSINK 


See text of options and 
instructions on laser diode. 


Laser certification label 


Laser classification label 


Aperture label 
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Lohg-Range Optical Laser Project 


8 


This relatively low cost kit, shown in Figure 10-1, 


shows how to build а laser 


an that can project a red 
dot over several miles, Someone looking toward the 
laser would see it as the brightest object on the hori- 
zon from distances of tens of miles The project is 

intended for beginners who may have more mecha 
cal than electrical skills The enclosure and fabrica 
tion are readily available from most hardware stores, 
but it will require some work using files, saws, drills, 
and other small hand tools. Expect to spend about 


$30, and that include 


ve laser module 


This project is intended for the lase! 


who desires to add a simple optical syster 
allows for fa 


that 


Jd focusing, beam collimation, ог 


° 


Figure 10-1 Oprical laser electronic assembly 


beam expanding. The kit contains ай the crucial parts 
including a working 3- to 5-milliwatt, 650 nanometer 


(nm) red laser modu 


Construction parts such as tubing, handles, brack- 
ets and hardware are all readily available at your 

local hardware store, Our suggested lab approach is 
to acquire some telescopic tubing of metal or plastic 
ricate the laser and 
lense holders from a suitable sized plastic rod or the 


ога combination of both, and fa 


equivalent. The center holes ofthe holders must be as 
accurate as possible or the optical system integrity 
will be greatly degraded. 


ip or handle is fabricated from a inch 
thick piece of finished pine that has a section са 
fully removed for the battery holder and pushbutton 
switch. Pass ads are drilled 
as shown in Figure 10-2. A clear piece of lexan (poly 
мао. 
degree bend that is the surface for mounting the 


е holes for the power 


carbonate) sheet is formed with a flan 


switch. This cover is screwed to the wooden handle 
and has а neat appearance if done with care and pre- 
cision. A contoured shape may be fabricated into the 
handle to mat 


io the curvature of the tube. See Fig- 
ure 10-3 for assembly details 

The operation of the laser can be used without any 
of the optics providing a similar performance 


higher-quality laser pointer. The addition of the lens 
system allows far-field focusing, close-rangé 


expan 
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Figure 10-2 Long-range optical laser gun 


ponte эй sped ong dnc tte LN tn Yow таи арагын 
И earache, orren 


sion, and far-field collimation where the beam spot optics at 300 meters will be approximately а. 
effect will be reduced by the collimating power of the 50-centimeter diameter spot. With a 10% collimator, 
system. Asan example, the beam diameter without the diameter will be reduced to 5 centimeters 
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‘This excellent visual effects laser produces a visible 
The device is shown constructed 


еп beam of 
asa fully compliant 20-milliwatt class 3b laser (see 
Figure 11-1). This tool has many useful applications 
сап be up to tens of miles. 


and the rang 
Exp 


ct to spend up to several hundred dollars on 
onably simple construction project. All parts 
lable through Information Unlimited at 


wwwamazingl.com and are listed in Table 11-1 


a 


Figure lil Handheld, ulirabright green laser 


"ime 


Eleven 


Applications 


The green diode laser project requires protective eye. 


wear if viewing the direct beam or reflection. It is 


ymateur astronomers, 


intended for star pointing 
spooking light-sensitive animals, long-range pointing, 
et intimidation, speci 

research and experimer 
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"The laser operates from a 6-volt battery pack and 
includes an adjustable collimator where the beam 
spot can be expanded and converged for extra-long- 
range applications The system is in full compliance 
for a class 3b laser project and is built using easy-to- 
fabricate plastic parts. 


Circuit Description 


Figure 11-2 shows a key switch (SI) applying main 
power to the circuit and starting timer I1, initiating 
the activation cycle. The delay time of I1 is deter- 
‘mined by the time constant of R2 and C2. The LEDI 
light-emitting diode (LED) indicator now energizes, 
indicating the system is ready to fire via 52. Resistor 
RI controls the current to the LED. Current to the 
laser module (LMI) is sent through transistor switch 
О! by controlling its base current from pin 3 of 11 
through resistor R3. You will note that the beam con- 
trol pushbutton switch S2 is used to control the laser 
‘output and can only apply power after the emission 
delay circuit times out and pin 3 of I1 goes high. 
Resistors RA and RS are selected to allow the 
required current through the laser module. The Z1 
zener diode maintains a 3-volt level at the laser mod- 


ule input connections. 


Figure 1-2 — Laser model schematic 


Rssemblu Steps 


‘To begin the project, follow these steps: 


1. Identify all the parts and pieces and verify 
‘them with the bill of materials. 


2. Insert the components, starting from one end 
of the perforated circuit board, and follow the 
locations shown in Figure 11-3, using the indi- 
vidual holes as guides. Use the leads of the 
actual components as the connection runs. 
‘These are indicated by the dashed lines It is a 
good idea to trial-fit the larger parts before 
actually starting to solder. 


Always avoid bare wire bridges, messy solder 
joints, and potential solder shorts. Check for 
cold or loose solder joints. Pay attention to the 
polarity of the capacitors with polarity signs 
and all the semiconductors 


3. Cut strip, and tin -inch wire leads for con- 
necting to $1, $2, and the LED. Solder to 
these components along CLI and LMI, аз 
shown in Figure 11-3. Note the polarity of the 
laser module. Red is positive, and black is neg- 
ative, 


4, Fabricate rear cap CA1 from a 1%s-inch plastic. 
сар. Note the large hole for the S1 key switch 
and the small hole for the LED. 


[pn 
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‘Assembled collimator x-ray showing laser and lenses position 


Figure IL Collimator assembly 
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Electrical Pretest 


‘To test out the electrical system, follow these steps: 


1 


Position the laser module so that it is pointing. 
in a safe direction. 


Turn the key switch off (full counterclockwise 
[CCW]) and connect it to the 6-volt battery 
pack (ВНІ), 


"Turn the key switch on one notch and note 
that the emission indicator comes on within a 
10-second period. This is the turn-on delay 
necessary for compliance with the Bureau of. 
Radiological Health (ВЕН). 


Activate pushbutton switch S2 and note a 
bright green output. Allow several seconds for. 
itto brighten, You may check the input cur- 
rent to the laser module by connecting a cur- 
rent meter in series with one of the leads to 
the laser module and measure 250 milliamps 
for the total current 


Callimation and Final 
Assembly 


Follow these steps for collimator and final assembly 


File some grooves onto the coupling for large 
O-rings Trial-fit them into the ENI enclosure 
until a secure fit is obtained, You should file a 
bit at a time to avoid overdoing (refer to Fig- 
ure 11-4), 


Shim up the LMI laser module with several 
layers of electrical tape to provide a positive. 
friction fit with the coupling piece. Fully insert 
it until the module abuts to the internal center 
shoulder in the coupling 


Clean the larger lens LEN? and then glue it 
onto ADJFEMALEI, as shown, using silicon 
rubber glue or an equivalent 

Insert LENI into the laser output end of the 


LTUBI assembly as shown. Do not glue at 
this time, 


a Ро 
Figure 1:5 ie enclosure and innards 
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5. Fully insert the LTUBI into the other end of 
the coupling to the internal center shoulder. 
You will now have an assembly as shown in 
Figure 11 


6. Finally, assemble and label everything, as. 
shown in Figure 11-6, Note the clearance hole 
in the enclosure adjacent to the handle for 
routing through the connecting leads. You 
may want to extend the laser module leads, 
Use caution as the reversing polarity will 
destroy the laser. 


7. Insert 4 AA batteries into the ВНІ holder in 
the handle and slide on CAP2. Turn on the 
key switch and verify proper operation as 
done in an electrical pretest section, 


S. Point the laser at a target around 100 meters 
away and adjust the collimator to the smallest 
spot. Do this in low light or preferably at 
night. It may take several seconds for the laser 
to come up to the required brightness. Note 
that the adjustment should be about a / to + 
turn from being fully tight for a mechanically 
stable operation. If too far out, the assembly. 


{AUTON nn ot me lator baum es aces ins кешш at 
ce ta a per a 
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Figure ILS — Final assembly view and labels. 


will be loose. You may have to wire brush. 
threads to clean and lube with dry Teflon for 
smooth action. You may compensate for the 
distance between lenses by changing the 
length of TUBEL. You may now glue LENI in 
place as noted previously. 


‘The collimator will expand the beam width but 
decrease the divergence by the same ratio. Th 
greatly reduces the far field beam diameter. 


Note that the laser modules are at a wavelength of 
532 nanometers and will be much brighter to the eye 
than an equivalent powered red device at 630 to 650. 
nanometers Higher-powered green lasers are avail- 
able at wwwamazingl com. Also note that most of. 
‘the mechanical parts used in this project ean be 
obtained through most hardware stores. 

‘The pointing range on a clear night ean be in 
excess of many miles The target detection can only 
be limited in the linc of sight by the curvature of the 
earth. On a clear night, when looking toward the 
laser, it will appear as a very bright source from up to 
tens of miles 


re du rto ro 
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Table 11-1 Handheld, ultrabright areen laser parts 


Bets ам. Description DBF 
RI 1 Айкона, -watt (yel-punbe) resistor 

m 1 1лтеройт, xat Фое Ы ат) resistor 

LI 1 220-0hm, ewat (red-red-he) resistor 

Ras 2 Ihm, watt (bbb) resistor 

e 1 10-mirofarad, 2-volt vertical electrolytic capacitor 

© 1 nirolard,25-it vertical electrolytic capacitor 

e 1 Dnicroarad, Sb volt polyester capacitor 

LED 1 High-brightness LED. 

n 1 SS dual in-line integrated иси chip timer IC 

а 1 Seo at zener diode 145225 

o 1 PN2907 PNP general purpose transistor 

чм 1 ‘Cass IB 101030 milit 532 nanometer laser module 1m53220 
si 1 PaneLmount key switch 

s2 1 Pushbutton NO switch 

PBL 1 15 2.5 Linch rid vector board 

вн! 1 AAA cell holder 

E пес #24 hookup vinyl wire 

ENI 1 T- to 12inch x L5.nch ID X 058 wall plastic tube 

p 1 5 LSID X O58 wall plastic tube 

сам. 2 1 vine plastic caps fabricated as shown 

cu 1 Battery clip lead 

вк! 1 6% X IBS aluminum bracket 

LEN 1 вх 1 negative Jens 1E1525 
Lenz 1 24- X 7S-milimeter double convex lens Lees 
лове 1 Өз. 1D х 2inch sked 40 polyviny? chloride (PVC) tube 

coue 1 PVC экей 80 inch coupling: use for Im 10—Spears #02467 

ORINGS 2 1h x 0625 rubber O-ring #014 

ORINGL 2 Le 1 Ma X 128 rubber O-ring #217 

ADIMALE 1 "inch PVC sked 40 sip ft to male thread, Genova 30405 

Артем 1 "inch PVC sked 40 slip fit to female thread, Genova 30305 

1am 1 Certification abe 

LAM 1 Compliance class ШВ label 

LABS 1 Aperture label 

swi 3 ө x Minch sheet metal serew 
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A low-cost property-protection device provides a 
laser beam perimeter that, when broken by an 
intruder, will sound an alert or an intrusion deterrent. 
It consists of a laser beam generator, optical detector, 
controller, and front surface mirrors to reflect the 
ure 12-1). The. 


beam around the perimeter (see F 
device can be interfaced with our painful sound ficld 
deterrent system described in Chapter 28, "Pain Field 
Property-Protection Guard. 


Simple-to-build modules require basic installation 


skills in setup and alignment. This project may 


require readily available hardware depending on the 


particular installation 


The system is intended to protect a given area. 
against unauthorized intrusion by producing a wall of 


ultrasonic pain. The system can be used for small 
inside areas or larger outside areas. The system uti- 


lizes а laser that bounces between several strateg 
cally placed front-surface mirrors before impacting 
an optical light detector and controller. Once the 


beam is broken, the controller sends a signal to the 


sonic pain field generator, discouraging the intruders. 
The total range of the light path depends on the 


alignment, quality of the laser beam, and the number 


of mirrors used. Expect a range of 1,000 feet with 


three mirrors and up to 2,000 feet with a single 
Power for both the laser and controller comes 
from low-vo 


е adapters using batteries for backup 
ог short-term installations The light source is a visible 


Figure 121 Property protection system 
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red laser but may be invisible infrared. The laser sec- 
tion must be securely mounted on a sturdy pole and 
bracket. tree or existing structure may be used, 
providing it allows a clear shot to the first mirror and 
is out of the way of normal traffic. 

"The optical receiver and controller section 
requires 12 volis-ireet current (VDC) as supplied by 
the included wall adapter transformer. It must be 
‘mounted like the laser section and avoid any expo- 
sore to bright sunlight. This section also provides the 
control to other external deterrents, as well as having 
а buzzer and lighi-emiting diode (LED) indicating 
lamp. 

"The device is shown housed into a plastic cylindri- 
cal tube (ЕМ) fitted with a focusing tube and a lens 
for long-range applications You may use an aperture. 
cap with its opening customized to size depending on 
the range and collimation of the reflected laser light 
A diffusion plate can also be made from two milky 
white plastic caps assembled together. This method 
may be necessary when being used with the highly 


coherent beam of light from a nearby laser. 


Special Note 


"The optical light detector controller receiver section 
сап also be used to cause an event when light is 
detected and exceeds a certain value. The threshold 
detection level is set by the adjustment of a trimpot. 
‘This mode of operation is designed to be used in con- 
junction with any laser, light gun, or similar device 10 
control any external function. It can provide a means 
of improving handgun steadiness by holding the laser 
beam on the aperture as long as possible. A means 
for the instinctive point firing of such weapons as 
shotguns and machine guns is also realized. Long- 
range optical remote control is possible up to a half- 
mile or over. 


Circuit Description 


Light entering the focus tube (FT!) through the lens 
(LEI) is detected by phototransistor Q1. From Figure 
122 Q1 is placed so that it picks up the laser light 


and causes its collector to conduct through the R1 
base sensitivity trimpot resistor that biases transistor. 
О? into conduction. A positive voltage is now devel 
‘oped across the R3 collector resistor. This voltage 
remains across coupling capacitor C1 until the light 
beam is broken. When this occurs a negative-going 
voltage appears at the junction of biasing resistors R4 
and RS that are connected to the control pin 2 of 
monostable timer I, The timing eyele now turns 
“on,” causing pin 3 to go positive. It turns on transis- 
tor Q3 and energizes ће sounding buzzer (BZ1), the 
LED, and control relay (RET). The relay is capable of 
switching noninductive loads of up to 5 amps at 120 
volisalternating current (VAC) or of providing the 
detection evel to trigger our PPG10 pain-field gener- 
ator or other deterrent. 


Construction Steps for the 
Receiver and Controller 


Follow these steps in constructing the optical receiver 
and controller: 


1. Lay out and identify all parts 


2, Assemble the board as shown in Figure 12-3 
Note the PNP and NPN transistors. Use the 
leads of components as connecting wires 
whenever possible. Avoid bare wire bridges 
and short-circuit points. 


3. Attach leads and external components, as 
shown in Figure 12-4 


4, Create the focus tube FTI from a 6-inch piece 
of inch polyvinyl chloride (PVC) tube, 
shown in Figure 12-5. Create ЕМІ from a 12. 
inch length of 24-inch tubing, Glue the lens to 
the shoulder of FTI. Note that the tubes 
should provide a secure telescoping fit. 


5. Make the final assembly as shown with leads 
exiting through САРІ using the clamp bush- 
ing BUI. 

6. Test your unit by presetting both trimpots to 
midrange. Note the I-megohm pot R6 con- 
trols the “on” timer once the light beam is 
broken. The 100K pot RI controls the light, 
necessary to keep the unit from triggering, 
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“This cea в intended as ап alarm using a laser to continuously activate pnotovansisor Q1. When the beam is broken 
фу an ешп tne П mer ia activated turing onthe buzzer, Ihe LEO ала he relay for tna external of cur #275100 Phasor 
‘Shockwave Blaster described in Chaplar 26. 


Figure 12-2 Detector and controller schematic 


Ме. Mas 
3 URL 
DIT авиа 
Figure 123 apaid view showing wire routing on the underside of the board 
2. Piace he unit in a brightly it area and con LED and buzzer should respond or a period 
nect i to I2 volt power supply or al апе determined by the Кохан Adj 
adopter Point he uni to a ip source and RI for reliable eem and R6 forthe 
thn ace your hand over the aperture The desired response in Те relay also ace, 
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later 


System showing setup with one mirror and interfacing to our PPG 100. 
pain field system used as a low-liability deterrent 
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Figure 12-5 
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гу view optical detector and coniroller in enclosure о 
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closing the contacts that now will turn on the 
pain field generator or other device. This now 
verifies the proper operation of the receiver 
controller. 


Construction Steps for the 
Laser Beam Generator 


Follow these steps in constructing of the laser beam 


1 


erator 


Mechanically assemble the laser section, as 
shown in Figure 12-6. You may wire the 3-volt 


Lee 


ORINGIA 


ADFEM: 


adapter directly. and strain relieves the power 
leads, which can be done using a clamp bush. 
ing or tying а knot. Verify that the far-field 
beam spot is fairly condensed when using the 
collimator. 

Proceed to set up the system as outlined in 
Figures 12-5, 12-7, and 12-8 Stabilize the laser 
detector, and all the mirrors, Use your own 
ingenuity in these steps, using available mate- 
rials and any possible mounting points for 
‘components. 


ADMALEI Lena 


TÎ] | носе 


LTuBEt 


Blowup showing our LM series laser module in position 


Glue to ridges or fab out a 
shoulder recess for LENS. 


The objective is to get the proper separation distance between the two lenses to allow proper 
adjustment within the range of the threaded sections of the male and female pieces. 


LM laser module is fitted into LTUBET with small O-ings as positioning shims. LENZ lens is 
positioned as shown and may be eventually glued in once separation distance is verted 


змон. 100 ma wall adapter with 
тайпа plug for jack or splice in 
direct to adapter leads. Use any 
Suitable combination. 


Ц H 


Note polarity of AP" EH 
plug and jack 
before applying 
power. 


Figure 12-6 Assembly using the laser module 


E 
Approximately 2'between lens centers 


Assembled collimator x-ray showing laser and lens position 
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Figure 127 


© 
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Basic instructions 


Your laser protector fence is designed to provide an intusion-detection perimeter around your home or target area. А 
uses а Class йа diode laser to minimize but not ейтіваі any optical hazard. А ew-lahity sonic shock пей generator 
such asthe system shown in Chapter 26 s suggested as а detement. Caution: check local laws for proper posting ofthis 
equipment on your property. Remember if you injure a criminal, even i he s robbing you, ean result n а МТ penalty in 
certain states for violating his пона, 


gane 


System setup 


1. орип the folowing equipment std in the atest Information United catalog: 
А Class sa diode laser or а Неће Laser 

В. Optical ht detector and controller with ulin alarm or 

C.PPO0 low базу sonic shock pain бек generator trom chapter 25 

2. Examine the area you want lo protect. Alem 1o postion beam travel over level terrain to ekminate possible "easy-to 
Sreak-under' ponts. 


3, Establish comer points of property where mirrors are to be positioned. Note that a clear view of adjacent minos, laser 
and receiver must be maintained in all weather conditions for rekable operation, 


4 Determine the comer you want to positon the actual laser and laser detector at. Note there should be access to these 
земаа for powering and conta 


5. Сопат! miror mounts using your own ingenuity; alow for adjustment and stability. Roughly agn mivor to 
approximate poston. 


8. Tum on laser and postion it to hë center of frst ior. Secure laserin piace. 


Ast rst minor o һи center of second and repeat for remaining mirrors al the way back to the optical receiver. Secure 
them in pace as you go. 


Special note - Large areas may require an optical colimator at the aser output to reduce beam width at longer ranges. 
The colimator сап be a rile scope, telescope, ебали etc. postioned In axial akgnment wih e laser. Seam. 
divergence wil be reduced by the magnification factor of the system used; however, he actual beam wil be expanded by 
"he same factor. The net result i а smaller cross-secton at longer range. 


‘Scheme showing adjustable mirror mounts 
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Figure 12-8 


Table 12-1 


Ret # 
RI 


RAS 


Ll Ep ue ILE 


— Iul 


Е 


ет еже nt cd irene 


eec trains rrt mary a sp. 


Example of yeen layout ing rodiple miron 


Laser property-protection fence 


Qus. Description BF 
100K vertical impot resistor 

3 100K, watt bebe) resistor 
10K, watt (bebo) resistor 


(beg resistor 
2 1K, Hewat (be bred resistor 

27, eat (red-pur:bik) resistor 

10-ncrofad, 25 vlt vertical electrolytic capacitor 
miror, 25-voh disk capacitor (103) 
100-microtarad,25-volt vertical electro capacitor 


L14 phototransistor Lum 


PN2907 PNP general-purpose transistor 
PN2222 NPN general-purpose transistor 

140071 Kv diode 

55S DIP dual iine integrated circuit timer LEDI нањви LED. 


4-108 vot 20-miliampere, 90-decibel, ach OD buzzer 
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‘Table 12-1 Continued 


Ref # Oty. Description Bê 

REL Поло SPDT relay За contacts 

т 2351.78.11 grid perforated board 

wea inches (24 vinyl hookup wire 

кы I2isches of inch schedule 80 PVC tubing. 

кп 6 inches of Pinch schedule 40 РУС tubing 

carı line plastic cap 

ал 2 Small clamp busine 

шм 45 x 90 focusing lens Lm 

uncis Полной, amps adapter for detector D 

тою Optional pain field deterrent ко 
Laser section 

зс [lamp wall adapter for loser E 

m заман laser module 1мвзрэ 

алова САЯ 

ке 25-inch OD plat tubing. 

care inch plastica 

E 4X -Lineh negative lens Les 

LENS э x inch FIL double convex lens Len 

ADMALE "sich PVC slip to male Genova #30405 

ADFEM чыйк PVC slip to female Genova #1005 

ошм 2 


1h x inch O-rings #014 
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This chapter offers an excellent demonstration in 
which а laser illum 


nates a window or another reflect- 
ing surface and is then reflect 


sd back to a specialized 


optical receiver. Information is retrieved from the 


window laser as а result of vibrations on the reflect: 


surface, This device (see Figure 13-1) makes many 
potential tasks possible from a safe distance, such as 
surveillance or monitoring radioactive pipes in reac- 
tors hi 


h-voltage insulators and other objects in hos- 
tile environments. 

Complete detail on the construction of the 
required electronic modules is provided in this chap. 
ter, allowing you to set up and demonstrate the con- 
cept without a precision machined optical housing 


lab. This approach is excellent for science projects, 


and a sample housi 


isshown for those wanting to 

build а medium-performance field-usable device lab. 
Expect to spend around $100 for the basic parts 

Most are. lized parts 


lily available, whereas speci 
are available through Information Unlimited at 
wwwamazingl.com. The parts for the laser transmit- 
ter and receiver are listed in Tables 13-1 and 132. 


Special Note 


The builder must realize that usin 


a system for 
acoustical surveillance could violate Federal Law 
90352 (which states that it is illegal to covertly 


Figure 131 Laser bounce listening system 
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listen to a conversation without permission from one 
of the parties) and may also be in further violation of 
certain state and local laws, Remember that you need 
Permission from one of the parties being listened to, 
‘Our advice on this point is when in doubt, consult 
your state attorney general as to your bottom-line 
objective. Using the device for a science fair project, 
research and development, or individual experiment- 
ing usually is nota legal issue. 


Basic Theory 


"This project shows how to interface any optical laser 
and a sensitive light with a sound detector/receiver to 
create a system capable of listening to vibrations 
from a laserilluminated reflecting surface. This 
device makes it feasible to listen to mechanical 
abnormalities of moving machinery, dangerous burst- 
ing pipes volcanic activity, high-voltage insulator fail- 
ures, and nuclear reactors all from a safe distance, 
Monitoring and acoustically listening to a certain 
premises without ever illegally entering, as would be 
necessary for purposes of installing a bug or a simi 
device, now are possible. The principle is sound, but 
to achieve optimum results it may sometimes be diff 
colt due to the many variables often encountered. 
‘These variables strongly depend on the optical and 
‘mechanical properties of the reflecting surface, the 
positioning of the laser transmitter relative to the 


laser receiver, and the quality of the target sounds in 
intensity, wavelength, and background interference. 


Project Description 


Your system requires three parts: the laser transmitter 
for surface illumination, the laser receiver, and the 
sound-to-optical surface The laser transmitter proj- 
ects a coherent, collimated beam of light that is 
reflected off the sound-to-optical surface. This 
reflected or scattered light is detected by the laser 
receiver and is converted into sound through a head- 
set The system uses two methods of receiving the 
reflected or scattered light. 


‘The direct reflection (DR) method is where the 
laser transmitter and receiver are at two defined loca- 
tions dictated by Snell's Law, which states that the 

angle of reflection equals the angle of incidence in all 


planes. This approach can be cumbersome and is lim- 
ited due to positioning problems as both the trans- 
mitter and receiver must be optically aligned in both 
the horizontal and vertical planes. It does provide a 
‘maximum range of operation. The DR method pro- 
vides а high level of signal that may require optically 
attenuating with polarized filters A shortcut for demo 
purposes is to use a reflective surface such as a mirror. 
‘or window pane, and position it for proper alignment, 
This surface can be secured using your own ingenuity, 


"The preferred method is the scattered reflections 
‘mode, using the signal provided by the light from. 
where the laser hits the surface. This is the spot you 
usually see at any relative position and is many times 
weaker than the DR, but it reduces the problem of 
positioning, The laser transmitter and receiver can be 
mounted on the same frame but must be aligned so 
both may view the target point. Obviously, large opti 
cal lenses on the receiver and a higher-power laser 
with a collimator can greatly enhance this method by 
collecting and providing more light for the signal. 


All systems use our laser light receiver, utilizing a 
“light-biased” phototransistor for operation at low 
light signal levels. A voice enhancement bandpass fil- 
ter limits high- and low-frequency sounds, further uti- 
lizing performance. 

The surface of reflection plays a major role in per- 
formance, as well as the actual position of the laser 
spot. Double- and triple-glazed windows further com 
plicate the situation. We can only suggest patience 
and perseverance to become familiar with the tricks 
and sometimes “black magic" of optimizing the per- 
formance of this system, 


‘You will notice a peculiar property of the reflected 
laser light, such as from a window containing interfer- 
ence bands This is primarily due to the phase inter- 
Terence occurring from a relatively flat surface. A 
slight motion or distortion of this surface will cause 
these interference bands to vary in position. This 
quality we use in modulating the phototransistor of 
the laser light receiver. The proper position of the 
phototransistor relative to Из view of these bands can 
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bea very sensitive adjustment. A slight change can 
cause a tremendous difference in reception, 

You will note that it is nor necessary to view the 
beam at an exact right angle to the reflection surface. 
Any reasonably acute angle will produce the interfer. 
ence bands since they are a function of the differen- 
tial flatness of the reflecting surface. The detector 
wants to view the interface of these interference 
bands for optimizing performance. The importance of 
good, sturdy tripods for the system cannot be over: 
stressed, 

An ideal condition for testing is to position both 
the laser transmitter and the laser receiver so that the 
reflected beam has a small angle or the reflected path 
is near that of the incident path. This might be di 
cult in actual use because you have two planes 
(azimuth and elevation) to deal with. It is suggested. 
when experimenting to attempt to position the "test" 
reflecting or vibrating surface to fine-tune these 
nearly coincidental axes. 


Project Construction 


The project is divided into three sections consisting of 
the laser transmitter, the laser receiver, and the com- 
pleted assembly. 


Laser Transmitter 


First а little laser theory. “Laser” is an acronym for 
light amplification by stimulated emission of radiation. 
Visible lasers are used in many applications including 
gun sites pointers, printers, construction and survey- 
ing aids, compact disc players, bareode readers light 
shows and many others The helium-ncon gas laser is 
‘one of the most familiar types, with its bright red 
directional beam. It's been a workhorse for years 
despite its fragile glass laser tube and its require- 
ments for costly high-voltage power supplies. 
Infrared diode lasers are used in telemetry, security 
detection, night vision, robotics covert target designa- 
tion, and laser bounce surveillance 

‘The recently developed laser diodes emit coherent 
laser light in the visible and invisible spectrum, and 


do not require a high-voltage power supply. Because 
they're small, low cost, and fairly rugged, laser diodes 
are wel suited for many new applications. 

Before reviewing some basic laser theory, we must 
first talk about regular light for a minute. When you 
turn on а lightbulb, light energy is emitted in what is 
referred to asa spontaneous form. It is an integration 
of many individual atomic-energy-level changes cach 
producing its own little “packet” or photon of light 
energy, with each photon having a particular phase 
and frequency. In the case of a lightbulb, electrical 
energy "pumps" the filament electrons to higher than 
normal atomic energy levels shown in the 13-2a sec- 
tion of Figure 13-2 

Photons are emitted when the electrons return to 
their initial states and give up that energy in the form. 
of light, The frequency of the light is dependent on 
the difference between the previously excited and the 
normal energy-level states: the larger the difference 
in energy levels the lower the wavelength of light. 
‘The light produced by the process of spontaneous. 
emission is incoherent or random, as shown in the 
13-2b section of Figure 13-2. 

Unlike spontaneous emission, laser light is highly 
directional. The radiant energy is released in steps, or 
in synchronism, resulting in coherent, reinforced light 
where all the waves are in phase. In other words all 
the rays are parallel and at the same wavelength. This 
requires thatthe number of excited atoms inthe 
higher energy state exceeds that of the initial or rest 
state. This condition, referred to as population inver- 
sion, normally doesn't occur in nature and must be 
“forced.” 

Given a population inversion, each energized 
atom is then "stimulated" to return to its lower 


energy state by the emission energy or the incident. 
light of an adjacent atom, as shown in 13-2. The 
result is coherent lightwaves, as shown in 13-24. An 
‘optical cavity with mirrored ends is usually necessary 
to provide the right amount of stimulated energy for 
laser light. As shown in 13-26, the light is reflected 
back and forth within its confines until it is а power- 
ful beam that is allowed to exit the cavity as useful 
laser light energy. 


А laser diode is similar to an ordinary lig 
emitting diode (LED) in that both are composed of a 
semiconductor PN junction, as shown in Figure 13-2 
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Fig 13.29 Light is the rest of radiation produced 
his anil stom by an secon being. 
pumped to a higher than normal energy level 
yan external energy source. 


that does not alow the energy packets to 
reinforce опе another in phase or positon: 


АЛЛА ЛАЛЕ 


د 


Fig 1326 When more exeted atoms existin he 
Naher energy state an те Ва or rest ett, 
‘cach energized atom ie "simulated to reum toi 
Tower: energy state y he emission energy, of 
ident ight of an accent atom: 


[LRA 


LASER LIGHT (COHERENT RADIATION) 


Fig 13-24 A aser beam la he rest ofan 
т lockstep” rin of coherent lh aves 


Figure 18-2 Laser diode theory 


An electrical potential causes a flow of holes and 
electrons that, upon recombination, emit light. The 
LED produces spontaneous light, whereas the laser 
emits light by stimulated emission. The laser diode 
also contains two reflecting mirrors that form what's 
called a Fabry Perot cavity and permit the emitted 


taser] a= 
ugar | | |A цент 
REFLECTOR 1 ACTIVE MEDIUM. REFLECTOR 2 


Fig 12-26 An optical саму having mirrored ends provides he 
fight amount of simulated energy for laser ight. gts 
Tetected back and ort vathin їз canines ntl itis power 
beam that ks alowed 10 ext the cau as saf aser гово 


proe 


UONT-ENIrTIVo Doo. 


Fig 18-2 A asor diode similar to an ordinary LED excep 
at he LED produces sporaneous ight, whl Be laser emis 
ght by simulated emission where the wavelengths and 
temporal elation are coherent. A laer oe ава contains мо 
rafting minors mat form a cay and permit he emmed ight 
to be highly directional. 


ig 12g A laser diode operates simlry to а forward- 


biased diode. Tho verca xe corresponde to орга output 
wl the horizontal эх в he forward дода сштеп. lo Б 
the operating currant, and anything below ih val reduce the 
‘tet of an LED. 


light to be highly directional, an important laser 
property The 13-2g section of Figure 13-2 shows the 
characteristic diode curve showing the slope sensitiv- 
ity of the device. 

In spite of a laser diode's apparent physical 
ruggedness, it is very sensitive to temperature 
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changes electrical transients and operating-current 
parameters It is totally unforgiving of errors, so our. 
circuitry and construction techniques must take that 


into consideration. The curve shows а steep slope 
‘where laser operation takes place and the input- 
current “window” on the horizontal axis is very nar- 
row; consequently, the driver circuit must operate 
‘within those limits or you'll end up with one of the 
‘world’s most expensive medium-powered LEDs. 

It is possible in certain cases to cool your laser 
diode down to a low temperature and obtain more 
‘output. Caution is advised for two reasons: You may 
damage the diode's built-in optics and you may 
exceed the laser classification rating. 

The laser in this circuit uses а diode that ean pro- 
duce up to 10 milliwatts of optical power at a wave- 
length of 880 nanometers The output level must be 


оз +вуш 


kept to fewer than 5 milliwatts to comply with safety 
issues when using this application 


Circuit 


‘The schematic of the handheld laser is shown in Fig- 
ure 133 The laser diode (LD1) is actually an assem- 
bly that contains а laser-emitting section (LD) and a 
Photodiode section (PD). The photodiode enables 
the circuit to monitor ће laser diode's output and. 
produce the feedback necessary to control the circuit 
and protect the diode from excess drive current. 

"Te laser diode is connected in series with current- 
limiting resistors R3 and R4 and the collector of tran- 
sistor Q2. The current through Q2 is controlled by 
transistor Q1 The zener diode (Z1) maintains the 
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Test Input 


Note 1 Laser output power may be controled to some extent by physical pressure to contact probes 


‘connected in place of S1 switch. 


Note 2 Do not adjust RS to limits as the resistance jump could damage the laser diode. 


Note 3 Power to the module is shown using а &-vott battery pack of 4 AA cells. You may use any clean 
source of 6 volts, providing сап deliver a current of 150 ma without a voltage drop. Use caution when setting 
the power on weak batteries as when new ones are replaced tho laser may be overpowered. 


Note 4 The test tone oscillator and voice modulator are connected to t 


points shown across RSS. А 


Separate battery of 9 volts is recommended for power to these extemal circuits, Connecting wires to 
these circuits are twisted and routed out through rear cap САРТ 


Figure 18-3 Laser schematic 
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voltage across Q1, and resistor R2 limits the zener 
current. The collector current of Q1, also the base 
current of Q2, is controlled by its own base, which is 
connected across resistors RS and R6. Current. 
through the photo diode PD develops a voltage 
across these resistors that is proportional to the opti- 
val output energy and constitutes the feedback 
required for output stabilization. Increased output 
causes Q1 to conduct less base current to Q2, result- 
ing in less laser diode current, Potentiometer R6 pre- 
sets the value of the quiescent current, Capacitors C2 
and C3 limit transients at the base of Q2, whereas 
capacitor C1 limits them from the 6-volt line. The sys- 
tem turns on when transistor Q3 starts to conduct. 
and eventually reaches saturation 

‘The leads to switch S1 may be touch-control elec- 
trodes consisting of small pieces of metallic tape that, 
when bridged by finger contact, cause a small amount 
of base current to flow into transistor O4. The collec- 
tor current of O4 flows into the base of ОЗ, causing it 
to saturate and supply current to the laser diode cir- 
cuitry The base current to Q4 is limited by resistors 
RO where R10 and capacitor C7 reduce the circuit's 
sensitivity to stray AC or static fields that could cause 
premature activation. This scheme would only be 
used in certain applications and may be eliminated 
bya: 


mple switch. 

The laser is powered by four external AA batter- 
ies or any convenient source of 6 volts. S1 controls 
the power to the circuit and may be a key switch, 
push button, toggle, or slider switch rated at S amps. 
LED! is intended for emission indication, and resis- 
tor RI controls the diode current, 


Construction of the 
Electronics Assembly Board 
To construct the board, follow these steps: 


1. Identify ll the parts and pieces and verily 
them with the bill of materials. 


2. Insert the components, starting from one end 
of the circuit board, and follow the locations 
shown in Figure 13-4. If you are using a perfo- 
rated vector board, it is a good idea to trial-fit 
the larger parts before actually starting to sol- 
der. Always avoid bare wire bridges, messy 


solder joints, and potential solder shorts A 
printed circuit board (PCB) is available for 
this project 


3. Check for cold or loose solder joints, Pay 
attention to the polarity of the capacitors with 
polarity signs and all the semiconductors 


4, Carefully solder the bus wire extension pieces 
to the laser socket as shown in Figure 13-5. 
‘The socket must abut to the top side of the 
assembly board when soldered in place. It is 
suggested that the socket be secured in place 
using room temperature vulcanizing (RTV) 
silicon rubber when the proper assembly is 
verified 


5. Solder two 6-inch switch leads and a CLI bat- 
tery clip to the assembly board. You may also 
connect leads to the optional test-tone circuit 
if building the laser for window bounce exper- 
iments. Note the dual connections to pins 1 
and 3. These are the anode of the diode laser 
and the cathode of the monitor diode. 


Assembly Is Ready for 
Pretest 


Do not install the laser diode in the circuit at this 
time. The circuit must be checked and calibrated 
beforehand. To test the construction, follow these 
steps: 


1. Make sure that the batteries are at full capac- 
ity before you proceed with the following. 
Check on the lowest meter range; any current 
flowing into the circuit above a fraction of a 
micro-amp with the system off will cause pre- 
mature discharging of the batteries. Check for 
defective components, lux paths, excessive 
moisture, and so on if any current reading is 
detected in this step. 


Sct up a meter in series with one of the bat- 
tery leads to monitor the system current in the 
range of 10 to 250 milliamperes, 


3. Temporarily unsolder the LED from R1. Short 
the switch leads together and measure a cur- 
rent of approximately 15 milliamperes, Bridge 
RI to the LED and note the current going to 
40 milliamperes and the LED lighting, Still 
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These are the connection pints forthe 
Х oprana! test tone or voice тоди сеш. 
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This drawing stows a toil layout tor an аузйане printe creut board You may 
use ата make yaur own or as голио data Yor a vector ord assorti Creu 
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Proper clearance of transistors Ü 
from assembly board P 


LEADS TO 81 
SWITCH c 


в 
Е 
Transistor pin t3 
identification о 
X LEADS TO 6 VOLTS 
Figure 13:4 Assembly circuit board 
leave it disconnected. This verifies the LEDI end to the junction of the R3 foursocket end. 
lighting necessary for emission indication. Rotate R6 to fll counterclockwise (CCW), 
4. Obtain a IN4001 diode and connect itin ріасеог $. Turn the system on and note the input current 
the LD laser diode section of LDI You can con- going to 250 milliamperes. Add a 10K resistor 
nect the anode to the 6-volt line and the cathode in place of the PD section of LD1 and note 
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the input current dropping to around 15 mil- 
liamperes. 


6. Rotate R6 through its range and note the 
input current varying between 15 and 250 mil- 
liamperes This is лог а linear control 
Note that an integrated laser diode with optics 
(LASMOD)) is available as shown in Figure 
13-5, making optical alignment simpler. 


[erated cer socket 


‘Assemble the laser diode to the heat sink, as 
shown in Figure 13-5, and very carefully install 
the laser diode into the socket. Observe the 
position slot shown, Verify that R6 is fully 
‘CCW. Apply power and carefully adjust the 
input current to 100 milliamperes The diode 
should be producing around 2 milliwatts of 
‘output and is detectable using infrared-sensi- 
tive paper or a night vision device, Many video 
cameras will respond to this laser wavelength. 
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You can operate the diode up to 125 milliamperes 
and obtain almost 10 milliwatts of output. This will 
exceed the class За rating and the system must be 
labeled accordingly. Safety glasses must be used at 
this power level 

‘Once you set the desired power level, you can 
reconnect ЕР, noting that it draws 20 mil- 
liamperes of additional current. The optional test- 
tone or voice modulator can be connected and will be 
clearly heard when used with the optical detector by 


just picking up the scatter. Note these optional cir- 
cuits can operate up to 12 VDC. 

The output of this laser is also an excellent invisi- 
ble illumination source for starlight night vision 
ewing in total darkness. 


scopes, allowing long-range 


At this point you should have a fully functional 
board-level laser system capable of producing up to 
10 milliwatts of optical output power at 820 nanome- 
ters The laser must now be housed or contained in a 
suitable enclosure dependent on its application, 


Special Note 


Unfortunately, the output of this system is in the 
infrared range and is invisible to the naked eye as the 
radiation is at 820 nanometers and appears as a dull 
red glow. The actual viewing of the laser energy will 
require a night vision device. Many video cameras. 
will pick up this radiation. 


Lumitek supplies infrared sensor paper that will 
glow, indicating the beam profile. It is available on 
their web site at lumintek.com. Look for Q11 sensor 
paper or sticks. 


Final Enclosure and Optics 


Insert the small lens (СЕМИ) with the small, plastic- 
threaded retainer into the heat sink, as shown in Fig- 
ure 13-5. If your heat sink is threaded, simply screw it 
in until it bottoms out. If it is not threaded, you must 
shim up the assembly with some thin tape until it fits 
into the heat sink reasonably securely. Adjustment is 
much simpler using the threaded heat sink as you 


simply screw it into the right position to obtain the. 
smallest far-field beam profile as indicated by the 


detection equipment used. The unthreaded version 
will require trial-and-error positioning of the lens to 
achieve the correct position. This can be very cum- 
bersome and requires patience and perseverance to 
find the optimum position, The objective is to obtain 
the minimum beam divergence at far field (several. 
meters). 


Fabrication 


Fübricate the enclosure tube (ENT) from a 1- x / 
X T-inch polycarbonate tube, as shown in Figure 13-6. 
We use clear tube to enhance the science project 
approach, showing the innards. 

Create the lens tube (LTUBI) from a 835- OD х 
6- x 2-inch schedule 40 polyvinyl chloride (PVC) 
tube. Note these are the nominal dimensions for 
inch PVC tubing, Insert a negative concave lens 
(LEN?) into the LTUBL. 

Make sure the lens is clean without fingerprints 
Use a clean eraser on a pencil to position it. This 
should fit smoothly into this tube, PVC tubing ean 
vary in dimension and you may have to shim or actu- 
ally bore out the tube for proper fitting of this part 


Final Assembly 


Finally, assemble the attaching lens (LEN3) to the fit- 
ting (ADJFEMALE) with glue as shown. Press the 
lens tube completely into the mating fitting (ADJ- 
MALE). The collimator assembly now fits into the. 
enclosure tube. You may have to shim the LTUBI 
section to obtain a secure fit. 

The laser module fits inside the enclosure tube and 
is secured by a small nylon screw (SW1) mating to the 
clearance hole on the board. $1 is mounted to the rear 
cap (CAP1).A clearance hole for power adjust trim- 
pot R6 must be drilled in the enclosure tube, 

Now the ultimate trick is to get the two-lens sepa- 
ration distance approximately to 2 inches or where 
the best collimation occurs at the midrange of the 
threaded adjustment of the ADIMALE and 
FEMALE fittings. Once this is verified you ean 
secure it using a forgiving adhesive such as RTV sili- 
con rubber. 
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Figure 13.6 


Blow up of colimator assembly 


X-ray of assembly showing collimator and laser module 


aom agot wanout coma wile ворох 12 
‘an bya cro St 


Housing and collimator 


Experiment by checking the basic lens postion in 
"he heat sink and by resetting the collimation adjust- 
ment, noting the objective of obtaining minimal 
‘beam divergence at far field. You may also require an 
expanded beam for night viewing The final assembly 
should resemble that shown in Figure 13-7. 


Test-Tone Module 
Construction 


“To assemble the test-tone module, follow these steps: 


1 


Identify all parts and pieces and verify them 
with the bill of materials 


Insert the components, starting from one end 
of the perforated circuit board, and follow the 
locations shown later in Figure 13-14, using 
the individual holes as guides The board is cut 
1%15 x 1 


Use the leads of the actual components as the 
connection runs These are indicated by the 


Маза за анг тутт neon, Use cae 


dashed lines. It i a good idea to triafit the 
larger parts before actually starting to solder. 
Always avoid bare wire bridges, sloppy solder 
joints and potential solder shorts. Check for 
cold or loose solder joints 


Pay attention to the polarity of the capacitors 
with polarity signs and all the semiconductors, 
Cut, strip, and tin the wire leads for connect- 

ing to the diode laser module points X and Y. 
"These should be #24 leads to fit into the hole 
pads of the laser module 


Connect a scope across output X and Y and. 
connect a 9-volt battery to the CLI snap clip. 
Note the circuit draws 10 milliamperes when 
activated 


Turn on S1 and note a 1,000 to 1,500 Hz test 
tone of 2 volts peak. 

Connect the output leads to the laser board, 
as shown at points X and Y. Preset the laser 
diode current to 100 milliamperes as directed. 
Aim the laser at a light-colored surface. You 


122 


Electronic Gadgets 


for the Evil Genius 


CAUTION. Wont иг bam or retest шен 9 
Каас Wh KENTER S NO i VOR тал 


Instructions: 


Figure 13-8 Optional receiver schematic 


Electronic Gadgets for the Evil 


Genius 


123 


ээтлэа Hutuaysty eounog моритм лэзет 


Chapter Thirteen 


should clearly and loudly hear the test-tone 
signal when pointing the laser receiver in the 
lirection of the scattered reflections. 


Laser Receiver 


This section shows how to construct the electro-opti- 
cal receiver capable of detecting and reproducing the 
modulated information placed on optical beams of 
laser light energy. It also enables you to listen to any 
varying, periodic source of light, such as calculator. 
displays TV sets, normal lighting, the light produced 
from a fire, lightning, infrared sources and of course 
intentionally modulated beams for voice or other 
analog commu в. It functions as an excellent. 
detector for this laser listening project by detecting 
the vibrations on a window or other similar surface. 
when illuminated by laser light. These signals are 
clearly reproduced via a speaker or headset. 


The device is housed in a round PVC enclosure. 
that is easily mounted to a camera tripod when used 


for sensitive positioning applications The gain con- 
trol power switch and headphone jacks are mounted 
оп the rear of the enclosure. A pistol grip configura- 

tion is suggested for pointing and listening to random 


Circuit Theory 


Figure 13-8 shows the output from a sensitive photo- 
transistor (O1) amplified by a low noise amplifier 
(11D) toa gain of 50; The output is разе Бапа filtered 
by voice filter ПАВС at 3-decibelrollolf points 
between 500 and 2,000 Hz. This provides maximum 
performance at most voice frequencies The filtered 
‘output is further amplified to a usable level by 1C2 for 
headsets ога small speaker. The JI jack is connected 
to allow individual volume controls when using high- 
performance headsets (HS30). System gain is con- 
trolled via a pot and switch combination (R22/S1), S1 
controls battery (B1) power to the circuit. A network 
consisting of resistors (R2 and R3) provides the nec- 
essary midpoint biasing for ПАВСР. 
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Figure 13-9 Optical receiver assembly board 
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A special circuit consisting of LEDI provides a 


light bias to phototransistor OL This is especially use- 


ful 


in a low light signal condition when viewing the 


scattered reflection mode of operation. Resistor bias- 
ing Q1 creates bothersome noise, limiting the full 
performance of the system. Trimpot R21 controls the 
emission output of LEDI and must be carefully 
adjusted in final testing for optimum effec 


Construction Steps 


To 
1 


build the laser receiver, follow these steps: 


Lay out and identify all the parts and pieces 
with the parts list—note the color identifica- 
tion on the resistors. Capacitors are easily 
identified by markings with alternative value 
codes in parentheses. Assembly is shown on a 
PCB with a foil layout, as shown in this data. 
Construction may be on a vector board if lay- 
ош is followed. 


Insert the resistors as shown in Figure 13-9. 
Start with RI and progress until all the resis- 
tors are mounted, Solder and clip off the 
excess leads It is important to avoid solder 
bridges, shorts, and cold solder joints Figure 
13-10 shows the foil traces on the underside of 
the PCB for those wanting to etch their own. 


Repeat with capacitors observing the polarity. 
of CI, C3. C6, C7, and C14. 


Cu» 


Voss 


Figure 13-10 Assembly board layout foil traces 


5 


Insert I1 and 12: note the position marks, 


Insert Q1 phototransistor. Note the polarity as 
shown in Figure 13-7. 


Insert B21, R22, and J1. Solder in place. 


Connect the СЫЛ battery clip. Note the color- 
coded leads and dedicated strain relief holes 
in the PCB, 


Fabricate the Бае plate (BAFI), as shown in 
Figure 13-11. This piece is used to view the 
position of the reflected laser or focused light 
as gathered by the extender lens It is nec 
sary to position this light onto the lens of the 
phototransistor. The baffle should be small 
enough to slide into the enclosure tube with- 
‘out obstruction. Drill two small holes for the 
leads of LEDI and center the hole for the 
phototransistor. Insert the LED] leads, 
observing the polarity through the holes, and 
solder in place. Note the leads must Бе as long. 
as possible. Position LED! off to the side rela- 
tive to the Q1 phototransistor so the emission 
signal can obliquely be seen yet does not 
block out any signal along the optical axis. 
Position it as shown in Figure 13-12 and 
secure it to the PCB with an RTV adhesive or 
an equivalent, 


Create SPCRI from а I'- X 2-inch piece of 
plastic, cardboard, or any suitable resource. 

"This piece is sandwiched between the battery 
and the bottom of the PC board for insulating 
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purposes, as shown in Figure 13-12. The bat- 
tery can simply be held in place with suitable 
elastic or an O-ring as shown. Create the colli 
mator as shown in Figure 13-13, 


10. Check all the wiring and the integrity of the 


re eae gw 
аки. Aol cs scent 


olen oy noe or 


со 


3. Verify the filter operation (which is not neces- 
sary unless circuit problems are encountered) 
by inserting a variable sine wave signal 
through an attenuator network across OL 
Preset the signal generator frequency to 1 
KHZ and turn up the level until а 1-volt peak- 


solder points. Check for solder bridges and а 
ше bod ен 
бейш ми bee th Gul respi TS 
signal should start to roll off at Hz with 3 
Unit 15 Ready for Pretest E pes ag е cantar of ibin сакен, 
The battery current should read EEE 
piste ie Dti dave: mately 10 to 20 milamperes with the head- 
phones connected, detecting a normal igna. 
———— 
battery or connect to a suitable DC bench 
supply Preset R21 FCCW. Click on F228] - 
and advance until a hum is heard in the head. Final Assembly 
estos Baek of teja tuor for 
fel Note the hum îs from the 0 Hz lighting The final steps are as follows 
2. Obtain a calculator with a clocked display and 1. Fabricate ENI, CAPI, ànd CAP2,as shown in 
point unit to pick up the display emissions. Figure 1311 
sa led ous indicating signal pilam 
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2. Assemble as shown in Figure 13-12. Note the 7 
positioning of CAT) This kespi BAFL in Laser Receiver Is Ready for 
alignment. Final Testing 


To conduct the final test, follow these steps; 


1. Attach the unit to a video tripod via the 20. 
threaded hole. 
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EXT10 extender lens assembly 


EXTUBE, LENSI 


Lens retainer sides onto 
EXTUBE and secure lens. 
Remove 1% center section 
similiar to САРІ in Figure 13-10. 


LENRETI 


It may be necessary to trim down 
outside diameter for proper ft into 
enclosure tube of main assembly. 


192 


Figure 13-13 Extender lens assembly 


Obtain a source of signal such as the clocked 
display of a hand calculator or a similar 
device. Note the liquid crystal will not work. 
Point the unit in the general direction of the 
display at a distance of 10 to 15 feet. Do not 
use the EXTIO lens at this time. 


3. Allow for total darkness and attempt to 
obtain a signal by panning the tripod. Adjust 
the bias light control R21 for the best signal to 
background noise. Note the difference in low- 
level signal detection in total darkness without 
the bias light. 

4, Experiment with the EXTIO lens at longer 
distances and appreciate the detection sensi 
tivity of this device, Note that alignment may 
be difficult due to a narrow field of view: 


System Application, Safety, 
and Legality 


These fully working modules may be packaged by the 
builder into а compatible housing that will allow 
micro-mechanical adjustments. You can use a visible 
red laser module for short-range demonstration or 
sighting and alignment purposes. The illuminating 
laser transmitter must be precisely in alignment with 
the optical axis of the laser receiver and be mechani 
cally fine-tuned via micrometer head screws to 


LENRET! FRONT VIEW 


receive and process the scattered reflections The 
laser transmitter described in this project uses the 
test-tone circuit that greatly simplifies rough optical 
alignment to a far-field surface. Output of the laser 


transmitter may be preset to 2 to 4 milliwatts for class 
3a or at to 10 milliwatts for class 3b. A collimator is 
included that greatly extends the potential range of 
the system. Optional use of the telephoto lens retro- 
fitted to the optical receiver will greatly enhance dis 
tance and performance, The prebuilt modules may be 
set on tripods to verily performance integrity or for 
demonstration purposes before being enclosed. 

The lasers used can be class За to class 3b visible 
or invisible, Protective eyewear is positively required 
їп ease you look into the direct reflection, Using the 
scattered reflection mode is less dangerous. 

Get permission of those parties you are listen 
to! Experimental demonstration of this system 
should not pose a legal problem, nor should it be 


used for applications not involving oral interception. 


Setup Using Direct 
Reflection 


‘The direct reflection method requires the following 
steps: 
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L. Obtain two video camera tripods and secure 2. Remove the rear cover of the laser receiver 
the laser transmitter to one and the laser and install a 9-volt battery into the clip. 


receiver to the other. Use duct tape, bungee 
cord, electrical tape, and your own ingenuity 


Determine the target window. Select an easy 
‘one that is nearly “normal” and on the same 
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level where you are located. Place a loud. 
radio on the opposite side of the window. 


4. Myour laser is a pointer or gun sight, it will be 
necessary to apply pressure to the trigger 
switch. This can be accomplished using a 
paper clip or clothespin to clamp the switch, 


5. Position the laser transmitter tripod so the. 
angle is as close as possible to the normal, 
reflected surface. This will allow minimal sep- 
aration between the transmitter and receiver. 


Note that this is not necessary for proper per- 
formance but is easier until you are familiar 
with overall system alignment 


6. Locate the position of the reflected "laser 
spot” resulting from the direct reflection of 
the laser beam as it bounces back from the 
window. This will depend a fot on the relative 
position as in step 5, since the angle of reflec- 
tion will equal the angle of incidence (Snell's 
Law). 


7. Carefully adjust the positioning of the laser 
receiver so that it intercepts the spot from the 
direct reflection. The final position where the 
reflected signal is incident on the phototran- 
sistor as viewed through the view hole. 


5. Ifyou are using the extender focal lens, adjust 
it so that the reflected signal is about the size 
‘of a penny as viewed on the phototransistor 
and the white baffled disc. This lens is not nec- 
essary for ranges below 50 feet. 


9. Turn the amplifier on via the control and. 
adjust it to a comfortable audio level. Opti- 
mum results may require “tweaking” to an 
actual signal. A rough adjustment requires 
detecting a weak optical signal source in total 
darkness and adjusting for the best perform- 
ancc/noise figure. Note that the unit will not 
work correctly if not properly set. 


10. Carefully adjust the position of the laser 
receiver for maximum clarity and volume, 
Note that only a slight adjustment can make а 
world of difference in performance. Experi- 
‘ment with the lens assembly when using 
ranges over 50 feet, Note the laser beam spot 
profile on the surface of the white baffle disc 
You will see interference bands or fringes 
consisting of light and dark sections, 


Note that clarity, volume, and general performance 
depend on many factors The size of the window; the 
setting of the pane; and even the vibration picked up. 
from window air conditioners, motors, pumps, oil 
burners and so on can seriously degrade a usable 
signal. 

Serious experimenters may want to interface the 
system with an audio equalizer to filter and enhance 
the usable signal. Again, experiment and experience 
is the best solution to quickly set up and obtain opti- 
mum performance. 

A setup using the scattered reflection utilizes the 
light detected off the optical axis The signal will be 
weaker over a given distance and will require more 
careful alignment. 

You now have a choice of using the individual 
modules mounted on tripods for a demonstration of 
the concept and experiment. You may also choose to 
retrofit the modules within a sturdy housing similar. 
to what is shown in the following data, providing a 
usable, feld-worthy system of medium performance. 

‘The objective is to allow an optical alignment 
between the laser impact point on the window and 
the return signal being coincident (coming back on 
‘same axis) to the optical axis of the receiver. Once 
this initial alignment is accomplished, it is only neces: 
sary to “tweak” the micro adjust screws that secure 


the laser optimizing the signal from any reasonable 
distance. It is assumed some signal is always 
detectable once initially aligned 

A test-tone signal modulates the laser at 1 to 2 
Hz This scheme provides easy access to aligning the 
optical axis You now carefully search for the test 
tone, which is clearly detected with the optical 
receiver. Night vision equipment also can be an aid in 
initial alignment. 

Mounting the laser in our test prototype involved 
floating it inside a stable housing, allowing several 
degrees of both vertical and horizontal adjustment 
for final “tweaking” using vernier adjust screws. The 
lens used on our prototype was from a low-cost video 
camera and screwed into a mating adapter plate 
firmly attached to the housing. 

Obviously a certain amount of mechanical ingenu- 
ity will be required in finalizing the system. The sug- 
gested assembly ofthis integrated system is shown in. 
Figures 13-15, 13-16, and 13-17, 
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Figure 1315 Suggested system assembly —side view 


Exact dimensions are not given, as this might limit 
you due to the access of materials and the use of your 
‘own ingenuity. We show our approach to be used 
only as a guide that may be closely or partially fol- 
lowed, 


Assembly of a Field- 
Worthy, Integrated 
System 


‘The laser receiver innards are placed inside a sturdy 
housing and secured in place. An adapter fitting is 
secured to the exit end, allowing the fitting of your 
choice of telephoto lens. The laser transmitter is 
housed with а collimator and is secured to the laser 
receiver by two aluminum brackets. 


‘This assembly requires good accuracy for main- 
taining close optical alignment, as any adjustment is 
Ма two miero-head adjusting screws for azimuth and 
elevation adjustments for fine-tuning, 

You will note that the laser module is supported at 
its midsection by two rubber O-rings that provide a 
flexing motion both fore and aft. Compression 
springs are placed direetly opposite the contact 
points of the micro-head adjusting screws. These 
springs load the position of the laser module beyond 
the optical alignment point and now require contact 
pressure of the micro head adjusting screws to adjust 
back into alignment against the spring pressure. The 
front points provide pivoting for elevation adjust- 
ments whereas the rear points provide for the 
azimuth adjust. 
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Figure 13-16 — Suggested system assembly—front view minus optics 


à thickness Plastic PVC may be used for easier fabri 
Parts and Fabrication cating at the cost of mechanical stability. 


Description + Main enclosure 2s OD X пен wall alu 
minum tubing, Fabricate а hole for the press 
fit of the handle section. Note 4-20 holes for 
mounting to tripods 


You must supply the following parts for final enclo- 
sure and assembly. Note that the recommended hous- 
ing is aluminum tubing with at least a Ye-inch wall 
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Laser enclosure 1 OD X t/a -inch wall alu- 
minum tubing. Fabricate as shown for spring- 
retaining cutouts and holes for 
micro-adjusting verniers. 

Handle 14inch aluminum tubing for han- 
dle and battery enclosure, 


Brackets Fabricate two brackets for securing, 
the laser and main enclosure together. It is 
important that this step be as precise as possi- 
ble, as the two-enclosure axis must be parallel 
Control panel You may use the front panel of 
the laser receiver module. Fabricate additional 
holes for the test-tone switch and feed-through 
bushing for the cable going to the laser section. 


Rear panel For the rear section of the laser 
enclosure with a hole for cable bushing, 


Lens mount adapter Fabricate for a inch 
thick piece of PVC to fit into the innerdiame- 
ter (ID) of the main enclosure tube. Cut out 


‘Suggested system assembly—x-ray view of side 


the center to mate with the telephoto lens of 
choice. 


O-rings For sleeving over the laser module 
and sandwiching with the laser enclosure 
tube. The position along the length may be 
adjusted for best movement using vernier 
adjusters Experiment for best results. 

Springs Compression springs for maintaining a 
positive pressure against micro-adjusting vernier 
screws through their adjusting movement, 
Micro-head adjusting serews For precise ele- 
vation and azimuth positioning. 

Cable A multiconductor for 6-volt battery 
power and test-tone input to the laser module, 
Switehes For power and test-tone control to 
the laser module. 

G-volt battery Uses a four AA battery pack. 


for powering the laser module and is co 
trolled by one of the switches. 
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* лон battery For powering the test-tone cir- * Cap Slip-on plastic cap for the retaining end 


cuit, of the handle. 
* Telephoto lens An optional choice will = Cushioned headset with individual volume 
greatly determine the potential range and per- controls 
formance of the system. Mates to the mount 
adapter. 


Table 13-1 Laser receiver parts list 


Ref # Oty. Description Be 
RI 2 m(——T 
казан, 9 100K, wit resistor (brise) 
1506118 

mn 2 IK watt resistor (brine) 

вв 10K, ejt resistor (brn blkcor) 

x 228 emit resistor (dinero) 
вц 4 130K, Yewat resistor (Бету) 

Ru 1 3 mep, eit resistor (ое кту 

в Sk трой resistor 

R2 10K pot and switch 

ал 2 Пон vertical electrolytie capacitor 
сыз з 1 ти, 25е dise capacitor (104) 
см 2 A mfa2S-volt vertical electrolytic capacitor 
enis 3 OUS volt disc capacitor (103) 

e алар, 25. dise capacitor (471) 
cua 2 001 mid, 25a dise capacitor (100) 
к MOTA oF 324 14-pin DIP note 

кз L386 B pin DIP 

n Stereo jack for Pt 

eu Bolt battery clip 


L14G3 phototramistor 


IR lighteminter diode 


HGAPCPCH 
cam ов plastic cap 

сл inch plastic cap 

Ем бровь х Pinch sked 40 PVC tabe 

нз High quality headsets 

EXTUBE 3. Dinh schedule 40 PVC (see Figure 13-13) 
E 45-5 $8 milimeter conver lens 

LENRETI inch plastie cap A2 (sce Figure 13-13) 
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Table 13-2 Laser transmitter parts list 


pa 
RUCTUEIT emm ce 
кв оо impo resistor 2 = 
RO 1 1K, -watt (br-blk-red) resistor H 
RIO 5.6 m, -watt (grbl-ge) resistor 5 
DUNT себ 2 
z Злой zener diode 1NS221B w 
ona 2 PN290 PNP TOS? transistor o 
023 2 PN2222 NPN TO92 transistor с 
w р чере 5 
cu Battery clip m 
st ——— H 
BUSS24 #24 bus wire for extension leads of SOCK a 
S pae mn 2 
1D 10-milwatt, 880 nm laser diode; se text IRLDI 5 
HSINK ‘Special fabricated aluminum heatsink, lens holder, and hardware SINK Q 
ADIMALE ‘isinch sked 40 female slip to male thread GENOVA 30405 о 


CLASSIMIBSET 
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Use Caution Around 
Sensitive Electronic 
Equipment 


This fascinating visual and audible display project 


never fails to attract attention as fiery bolts of 
ning jump into the open air. The project, when prop- 
спу built and tuned, will generate some 12-inch spark 
discharges (see Figure 14-1). Operation is done from 
a standard 3-wire 115 уойз-айетлайп current (VAC) 
outlet and requires caution in assembling and opera. 

nil 


tion, The transformer secondary output is 
liamps and is not considered lethal but can provi 
nasty shock and burn that the victim will remember 


The system output, while quite spectacular, can be 


contacted by firmly holding a metal object and brin 


ing it near the output terminal. You will experience a 
very mild shock, 

Expect to spend around $100 for this very reward- 
ing project. Assembly is more mechanical than elec- 
trical and will require basic skills in the use of hand 


tools The winding of the secondary coil may require. 
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building a simple jig and fixture to allow turning for 
applying the fine wire windings. 


Tesla Coil 


A Tesla coil is one of the most fascinating electrical 


display devices to see in operation; a large unit can 


produce a continuous spark exceeding the height of 
the сой, Electric discha 


that simulate lightning 
bolts will produce cracks of noise louder than a rifle 
shot. These sparks, as well as being very impressive 

‘and attention gett 


an also can produce bizarre 
effects in most common materials For example, wood 
may explode into splinters or be made to. 


rie, reddish light from within. Insulating 
als seem to be useless against this energy: Lights ener- 
gize without wires, and sparks and corona in the form. 
of St. Elmo's fire occur within proximity of the 

device. High 

der electroni 


ліс fields ren- 


energy electric and m. 


equipment useless. Phenomena not 
normally associated with standard high-voltage elec- 
tricity become apparent in the form of many weird 
and bizarre effects. 


Figure Wl "Tiii spark T c 


Brief Theory 


A Tesla coil is high-frequency resonant transformer. 
It differs from a conventional transformer in that the 
voltage and current relationships between the pri 

mary winding and secondary win 


ng are independ- 
ent of the winding turn's ratios. A working apparatus 
basically consists of a secondary (1.51) and a primary 
(LPI) coil. Tt is obvious that the primary circuit is 

capacitance domina 


and tuning the primary circuit. 
via taps along the primary сой alters the frequency 
accordingly. However, tis relative fine-tuning of the 
primary circuit to the secondary is mandatory for 
proper operation. Force driving the secondary coil 
will produce hot spots and an interwinding break- 
down along with other negative results 


Introduction to Your Easy- 
to-Build Tesla Coil 


The circuit schematic in Figure 14-2 shows a step-up 
transformer producing 6,500 volts at 23 milliamps 
from the 115 AC line. This voltage-current combina- 
tion can produce a painful shock. The builder must 
usc adequate caution, just as being around any live 
115 VAC circuit. When in doubt, consult someone 
experienced with this equipment 
be followed at all times. 


safety rules should 


The device also produces ozone: therefore, use it 
ina well-ventilated ar 


Do not use it for prolonged 
periods of time. Thirty seconds at any one time is 
ample for 


ny demonstration. Avoid eye exposure to 
the spark gap and use ample protection, such as 
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Figure 14-2 Circuit schematic 


safety glasses or shielding, as dangerous ultraviolet 
light is emitted. 

The unit, when constructed, can develop voltages 
up to and in excess of 250,0 volts (This is ће DC 
value of voltage that would be necessary to produce 
the arc lengths obtainable with this Tesla coil model.) 
Tt will cause а gas discharge lamp, such as a regular. 
household fluorescent lamp, to glow up to a distance. 
of several feet from the unit. The high-voltage output. 
coil terminal can actually be touched with a piece of 
‘metal held securely in the demonstrator's hand, ere- 
ating quite a conversation piece. 


Circuit Theory 


The device, as shown in Figure 14-3, consists of a sec- 
‘ondary coil, LSI, containing approximately 500 turns 
wound on a polyvinyl chloride (PVC) form 13 inches 
long. This coil possesses an inherent resonant fre- 


quency determined by its inductance and capacity, 
usually around 500 kHz. A primary circuit consisting 
of a drive сой (LP!) and a capacitor (C1) are impulse 
driven by a spark gap (SGAPI). This primary circuit 
should also have a resonant frequency equal to that 
‘of the secondary сой for maximum performance: It is 
possible to “force drive" the secondary сой with 
fewer results The output voltage of the device is 
dependent on the ratio of Q between these two coils. 

"The primary coil has an adjustable tap that allows 
Tor fine-tuning. t should be noted that it does not 
take much in the way of added capacitance to the 
secondary to alter its resonance point. Even a change 
in the output terminal will require a readjustment of 
the tap. 

“Transformer Т1 supplies the necessary high volt- 
age. Itis rated at 6500 VAC at 20 milliamperes. (A 
larger-capacity transformer will produce more output 
‘but may stress the other circuit components) This 
voltage charges the primary resonating “tank” capac- 
itor (CI) о voltage where it fires the spark gap. 
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co 


PLTUBT 


Figure З Compleed Ta col rearview 


(SGAPI), producing an impulse of current through 
the primary inductance (LPI) where oscillations take 
place. The frequeney is determined by the inductance 
and capacity values of the primary circuit. The volt- 
age output of the secondary coil, LSI, is usually 
approximately related to the primary voltage Vp 
multiplied by СИС? where C1 equals the primary 
capacity, VP equals the spark gap discharge voltage, 
and C2 equals the secondary сой capacitance (usually 
relatively small). Another way of expressing this rela- 
tion is thatthe output volts are dependent on the 


Method showing proper attaching 
of secondary leads to grounding 
screw and toroid terminal 


Discharge probe is made from a 12" section of 
plastic tubing. Thread the wire WR12 and вай 
‘up the end to prevent from slipping back 
Balled.up end is now contact point. 


input drive voltage times the ratio of primary Оло 
secondary Q. Information describing some of Tes 
‘works are available on our site at www. 
amazingl.com, 


Construction Steps 


Note that the layout must be closely followed only 
‘where actual dimensions are shown. Otherwise, trial- 
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pr 
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о 
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‘seal peces ar 
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Figure Wu Secondary cil 


position the components as shown in the figures and 
use the “eyeball” approach to locate them. Please 
note that you may make substitutions that may 
increase or decrease performance. 


1. Assemble subassembly secondary coil (151), 
as shown in Figure 14-4, 


Trom өлк of orm and 


"— Y 


2. Assemble the ВЕСТ subassembly and fabri- 
cate the СВКТІ capacitor bracket, as shown 
in Figure 14-5, Drill two small holes for 
threading the 4-inch connection leads. 
Evenly and tightly wind 40 to 50 turns of #26 
‘magnet wire, Note the mounting scheme of 
sleeving into a plastic cap (CAPIS) screwed. 
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Figure CBKTI cap bracket and RECI assembly ш. 


коа base plate (BPLATEI) shown later in 9, Attach capacitor C1 to the bracket, as shown 
Figure 1416. in Figure 4-1. 
3. Fabricate the SGBKT spark gap bracket and 10. Assemble the spark gap assembly (SGA- 
four primary coil-holding brackets (PCBKT!) PASSY) as shown in Figure 14-12 
Tore teres (Len moat 1. Add several 4-20 hex nuts to a length of 
ا‎ o aea a threaded rod (TROD). Cut four pieces to 7/4 
А, Fabricante the two spark gap cooling fins inches and dress the cut ends with a small file 
(SGFIN1) from 065-inch aluminum, as shown Reform the threaded ends using the nuts аза 
in Figure 146 threading die. 
5. Fabricate front panel (PANELI) from.065- 12. Lay out bottom plate (BPLATEI) and verily 
inch aluminum, as shown in Figure 14-8 the components” locations Drill the mounting 
6. Fabricate TPLATE from s- to sinc thick- ее E ака) 
ness plywood, as shown in Figure 14-9. rene n 
7. Fabricate BPLATEI from Vs - to '/o-inch ply- и ее 
К the comers using the threaded rods and hard- 
wood, as shown in Figure 14-10. Dil holes preter ори ыд 
when the layout is verified in step 12. More RO MERDA paca АЦЕ eS 
serious craftsman may want to replace the ze Таан аземи epe RA OR 
Plywood with clear Lexan or Plexiglas This тарны cries i 
approach creates a professional-looking к жне. 
roa bracket Attach the solder lugs as shown in 
prol Figure 14-13. 
biben dores л es 4, Wire up the high-voltage section, as shown in 
Figure 143, Figure 14-14. Note ай leads to the capacitor 
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EISE 
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Oii о 110 

i "4 ii 

| i 

i O Неа 

ой о о по 
3i | м. gg ای‎ 
SGFIN1 Spark gap cooing fns 
Figure ЦЕ ЗОР spark gap bracken” 
asi the айс ri be ret, Avati opa shown and wind six full turns, placing them 
tnd use short есе of stripped WRIZ sol into the larger clearance inthe four brackets 
dered to the respective lugs The T1 trans- as you go Shape for a neat circular shape, as 
former lead to the radio frequency (RFC) shown in Figure 14-17. Strip off the end as it 
choke В soldered as shown. The secondary must be inserted and soldered into the Yar 
ground lead is soldered to LUGE You should inch copper tubing (COTUBSI) for the 
dus ithe grou fea tho Аа. remaitog рап of the primary col 
Ay he pritar coil center connection with went, dont ete 
the luga lead forthe primary panda lead 18. Continue by winding the attached 7-foot see 
te ka «Wie pium tion of ihe he inch copper tubing as shown, 
soapring the cutouts ito the brackets Attempt 
Assemble PANELI and wire the primary 115 аген ala ok, as shown in Figure 1417 
AC input section, as shown in Figure 1418. qo Assemble and check the integrity ofall te 
ر برو‎ er te der с wiring and mechanical assembly. Label the 

ground of the green wire of the cord (CO1) Cu nd dnd ас iy Late 
being electrically connected to the frame of 5 $ 
ЖИЗА аи с О O S 


16. 


и. 


return lead. 


Attach а Зелло plastic cap (CAP35) to the 
center via а +20 X L-inch brass screw and nut, 
‘This point is the earth-grounded common 
return of both the primary and secondary coils. 
Attach the four coil brackets using #6 inch 
brass flathead wood screws, Verify that the 
bracket holes line up with the pilot holes so that 
everything fits as shown in Figure 14-16. If not, 
redo the pilot holes and assemble as shown. 


Measure an 8-foot length of wire (WR12) and. 
thread one end through the clearance hole as 


insulating material between the electrodes to 
prevent firing. Verify the proper assembly and 
plug the unit into a 115 VAC, three-wire, 
grounded outlet. Check the action of S1 and. 
note the lamp МЕ igniting, Quickly short out 
the spark gap electrode attached to СІ to the 
chassis ground with the safety probe, Note a 
loud, bright discharge occurring, Only per- 
form this momentarily as it subjects compo- 
nents to unusual stress and only serves to 
verify proper operation at this point. Also 
remove the power cord and material between 
the spark gap electrodes, 
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Figure т PCBKI pria coi holding brackets four required) 


21 


Material is 085 дем polycarbonate (ean) plastic. Tiree pieces required: 


ЕС 


س وس 


Dimensions shown must be followed on this drawing to obtain proper coupling ofthe 


primary and secondary cols. 


ما == 


اوس 


Follow tnis drawing to get he correct loting. Use as a pattem or 
template. Slots must retain wire and tubing but alow snaççing into 


pation 


Feed the tap wire through the appropriate 
hole and attach a crocodile clip (СИРІ), 
Insert the secondary coil assembly into cap 
CAP350, attaching the ground return wire to 
the screw. This lead should be as short as pos- 
sible, as breakdown will occur inside of the 
coil. Attach the output terminal to the top of 
the coil using the same procedure. See Figure. 
143. 


Before proceeding to the next step, you must. 


always remove the power cord before making. 
adjustments The tap lead is a shock hazard, 


producing 23 milliamperes to earth ground. 
The 115 VAC power lines must be avoided, as 
they can be lethal. 


When firing up your сой, start with the spark 
gap set at % inches and the adjustment tap at 
the outermost winding tap to provide maxi- 
mum inductance. Note that this lead also con- 
tributes to total inductance when routed as 
shown (the same direction as turns of the pri- 
mary coil). It should be possible with this coil 
to easily obtain 10- to 12-inch streamers when 
properly adjusted. Careful adjustment of the 
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Figure 14-8 Panel made of 065-inch aluminum 


tap location and gap adjustment will greatly 
enhance performance. When operating for a 
prolonged period, always note the potential 
breakdown points, indicated by heavy corona 
ог premature sparking. These points must be 
corrected or a burning tracking condition will 
result 


Special Notes 


The tap lead is shown being 3 feet long, enough to 
wrap itself around the primary coil assembly. provid- 
ing an additional turn. You may shorten this lead to û 
shorter length, bearing in mind that it will require 
readjustment, as it is part of the primary coil. 


I you cannot obtain open-air discharges of 1010 
12 inches, it will be necessary to experiment with the 
тар position along with the spark gap spacing. Open- 
air discharges are where the sparks emit from the 
output terminal into the open air. These will be 
longer than if they were direct to a discharge probe. 
Point-to-point discharge lengths of 7 to 10 inches are 
possible and will be more intense but shorter than 
the open-air discharges. 

The spark gap should be set to a maximum length 
‘where reliable operation occurs without extinguish- 
ing. The coil should not be operated for periods over 


30 seconds due to radio frequency interface (RFT) 
potentials and overheating. You may have to place 
the system in a Faraday cage as shown on our plans 
as #FARA1. This will be necessary around sensitive 
electronic and communications equipment. 

‘The secondary сой leads must never be allowed to 
route inside the сой form, as breakdown and irre- 
versible damage will occur (see Figure 14-3). Figure 
14-4 shows a wooden block with leads secured. 

Note the coil is referenced TOP and BOTTOM, 
where one end is slightly spaced shorter than the 
other. The shop unit seems to work best with the 
short end at the bottom, Coupling between the coils 
is critical and you may experiment by placing the sec- 
‘ondary coil on wooden blocks with various thick 


nesses and check the results A toroid terminal 
recommended for optimum performance and you 
тау use metal bowls 


Application and Operation 


Please note this Tesla сой device produces electro- 
magnetic radiation that ean damage or interfere with 
certain types of equipment. Operation inside a screen. 
тооп or Faraday cage may be required for FCC com- 
pliance. 
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Matec for this piece may be 3/17 to 172" ished plywood. 
vil acd great to ho abad aesthetics of ino proe 


Plexiglas ortis secon 


1. Note that only holes shown dimensioned must be precise. Others may be eyeballed. 


2, Comer holes are 114" and are located 127 from edges. 


3. Use small plot holes for #8 wood screws for securing 


4 Dimensioned ho 


are referenced trom erae comer, 


Figure 14-9 TPLATET fabrication 


As stated previously, remove the power cord 
before making any of the following adjustments. The 
tap lead when ungrounded from the primary is a 
shock hazard and can produce 23 milliamperes to 
ground. 

Optimum output requires the proper selection of 
the correct tap position on the primary coil. Start at 
the end of the outermost turn and reconnect the tap 
to the exposed sections, changing a quarter of a turn 
ata time while noting the increasing or decreasing 
output. You may secure it via soldering when the 
proper position is determined. Caution: Keep this 


lead flat, as breakdown to the secondary will perma: 
rently damage the windings. Note the tap lead clip 
position and mark it when using different terminals, 
Note Figure 14-17 for proper routing ofthe tap lead, 
which we found tuned reasonably close with this ter 
‘minal 

‘The capacitance of the output terminal will greatly 
affect the tuning, requiring more turns the larger the 
terminal size and vice versa. To operate the coil, you 
need to perform the following steps: 


1. Place the coil on a table away from sensitive 
electronic equipment. Computers must be 
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Figure IO Fabrication of BPLATEL 


o o 
o o] 
‘Spark gap bracket from Figure 14-6 
o o| 
© "6 
o o 
T1 Transformer 
RFCI RF Choke 
from Figure 14-5 
о © 
[22-1 
o o 
СЁКТ1 Capacitor 
ске! from Figure. 
© bracket rom Figure 145 oy 


FRONT 


Use 318° to 2" plywood 


1. Comer holes are 1/4" and mate to those on TPLATE! in Figure 14.9, 


2. Téakposilon referenced subassemblies 


removed from the area and disconnected. 
from power if on the same line, Observe, read, 
and heed all warning labels. 


Make sure the switch is “off” on the front 
panel before plugging the coil into a three- 
wire grounded outlet. Defeating the ground 
оп the plug will result in system failure, poten: 
tial fire, and an extreme shock hazard. 


Attach the secondary coil as shown in Figure 

14-3. Make sure that leads from the coil are as 
short as possible, allowing only what is neces- 
sary to make the connections to the bottom 


shown and mark hole locations for ailing 1/8" clearance holes 


grounding screw and repeating for the top ter- 
minal. Failure to do this will result in irre- 
versible damage to the col. 


‘The spark gap can be increased just before. 
reliable firing becomes a problem. Further. 
spacing may produce intermittently longer 
discharges but may overstress the capacitor 
and transformer. Always set for a reliable, 
steady firing of continued operation. It is a 
good idea to space the gap at " of an inch. 
when first firing up, and increase as described 
previously 
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‘capacitor bracket assembly 


Assemble shown an ety rope ртом gon code, 


Figure лә 180 view of SGAPASSY spark gap assembly 
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Use SWZINUTIWASH screws, nuts, and 
washers to secure components to bottom plate 
BPLATE 


Ti Transformer 


C BKTASSY. 


‘Spark gap assembly тот Fig. 142. LUG1 lugs are pre-attached as shown. 


ВЕСУ RF Choke 
from Fig. 14-5 


PANEL panel is attached 
by sandwiching action of 
Ti transformer and 


From 
Бале 


Ol 
g 


[=] 


aL) a 


1 
[V бка 


ти ЕВОМТ 


= Г 


|| Plywood BPLATEL 
NIS САРІ 


Figure 113 Bottom plate assembly 


The secondary coil should be terminated into 
а conductive object such as a sphere or torus. 
A metal 13- to 16-ounce coffee can or salad 
bowl may also be used with reasonable 
results, 


5. The trick now is to adjust the tap lead for the 
maximum spark output from the particular 
terminal used. Note the lead position along 


Side view showing mounting of CAP1 PVC pipe 
сар spacers and РІЧ pillars. (for req) 


with the spark output of the secondary coil: 
the discharge length increases or decreases as 
adjustments are made. Note that a variance of 
several inches along the primary coil winding 
сап make а noticeable difference in output. 
The open-air discharges will be longer than. 
the point-to-point ones. 
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Des 
© 


To tap hole in TPLATE 
op pate Fig 14-9. Use 
pid 


@ [9 


© 


LUGS may be replaced by оті circular ops at е led ends and securing under the screw and 
más ung at washers. If using stranded vere always pen belere forming io вер ac 


Figure ЧАЧ Bottom plate high-voliuge wiring 


Experiments Using Your 
Coil 


You may perform the following experiments with 
your сой: 


* Adjustment Suspend a grounded metallic 
object above the device. Start at about 3 
inches of separation and make adjustments, 
increasing the separation until the optimum 
spark length is obtained. (Note grounding 
means connection to the metal base.) 


‘+ Effect on human body Use caution as this 
may cause a reflex secondary reaction even 
though itis painless. Hold a metal object 
tightly and advance to the coil terminal. Note 


the painless, tingling sensation. Fake out your 
pals by letting them think it is really painful. 
‘This demonstrates the “skin” or surface effect 
of high-frequency electricity Caution! Make 
sure you are standing on a dry, nonconductive 
surface, 


Effect on insulators Place various objects on. 
top of the coil and note the effects of the high- 
frequency electricity Glass or other usual 
insulators do not stop the sparks. Experiment 
using objects such as lightbulbs bottles, glass, 
and soon 


Effect on partial insulators Use some wood 
pieces about 12 x 1 x 3-inches and notice red 
streaks and other weird phenomena occurring 
from within the piece. Try other materials as 
well 
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lady demonstrating ie з of tho aiec. E 
tric and magnetic fields on the gas Note the ile nc ЩЕ pas Th lor 
distance rom the col tht ie lemp wl low pin SEDE 
‘Mapesimene iting & Oech lamp iamtice anced, demonstrating ion propulsion. 
Obtain other lane and ote the cor di з 
тоова ar pec Note that your Tesla coil output is hungry for 

«inti BA Obtain ны. apace ti guested t yo oC n 
type lamp, such as a flashlight bulb, and con- inch toroidal terminal such as our TOS at www. 


nect it between a large 1'^- to 2-inch-diameter 
metal or wire loop. The lamp will light due to 
energy coupled by induction. You will note. 
that a current is required to light this type of 
lamp and is entirely different than the radia- 


amazing] com. You may substitute two metal bowls 
and attach them together to produce a spherical 
shaped object. The torus, however, provides electro- 
static shielding of the сой, eliminating a discharge at 
these points 
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114" hole for 
clearance of tap lead 


о 


РСВКТІ from Figure 14-7 


© гонт 


Figure iibi 


Top plate layout showing component mounting 
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Figure ЧА? Top-plate layout showing primary coils 
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Figure 1Ч18 Front view showing the control panel 


TOS Optional 8 toroidal ата! 
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‘Table 14-1 Twelve-inch-spark Tesla сой parts 


Ret. # ty. Description. 
TPLATEL 1 ‘Top plate, fabricated as shown in Figure 14-9 

BPLATEI 1 Bottom plate, fabricated as shown in Figure 14-10 

сакт 1 Capacitor bracket, fabricated as shown in Figure 145 

sonni 1 Spark gap bracket, fabricated as shown in Figure 14-6 

sormi 2 Meat fins, fabricated as shown in Figure 1-6 

PANEL 1 Control panel, fabricated as shown in Figure 14-8 

PcBKTI 4 Primary сой brackets fabricated as shown in Figure 14-7 

E ; Secondary coil form, fabricated as shown in Figure 14-4 

LI р АРС choke coil form, fabricated as shown in Figure 14-5 

та 3 5 Y= X Va sinch INC tubing foc pillar spacers as shown in Figure 14-3 
TRANI 4 500-0. 02-miliampere current limited core and coil transformer 
а (05m, 10 Kv AC special polypropylene capacitor 

том 2 ч inh pure tungsten rod. cut and faced, as shown in Figure 14-12 
si Single pole single throw (SPST) 6-amp toggle switch (see Figure 14-15) 
mi Panclmount fuse holder (see Figure 14-15) 

ки 3amp slow bow, ag size fuse (see Figure 14-15) 

NEON Neon indientor amp (see Figure 14-15) 

со. wire #18 power cord (ee Figure 14415) 

вл Cord clamp bushing (se Figure 14-15) 

тз Neon lamp busing бее Figure 14-15) 

RI 39K, Hewitt resistor (see Figure 14-15) 

E ‘Small wire nut (ee Figure 14-15) 

CAPS inch plastic сар Gee Figure 14-5) 

Сар 3 inch pls сар бее Figure 14-16) 

CAP. 4 inh РУС enp used for teet (see Figure 14-13) 

rromi 100 12inches o -inch OD plasti tubing бее Figure 143) 

түк 2 ‘inch ie wraps (see Figure 14-11) 

cum Small crocodile dip (see Figure 14-17) 

wan зва тз AWG stranded, vinyl-covered wire 

s 46 bras wood serews 

swe p 3632 1 screws, Phillips 

sws à 1632 screws Philips 

Nut » 6-32 hex muts 

мази ж Ж at washers; use under 6 screws and mus 

s 2 11020 X inch brass serew 


куол 


oos млоку 


томом 
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Table 14-1 Continued 


Ret # 


ЫШНА 
sws 1 11-20 x Linch bras serew 
мо 4 (20 brass hex mt 
NUS 4 #832 hex nut for threads of CL 
coTuse теч Зум coiled copper tubing 
нор 4 ай ос threaded rod (see Figure 14-13) 
ми n 2Û steel hex nut 
ша s жез х #12 solder ring lug (sce Figure 14-13 and 14-14) 
шо? 2 #6 solder lo for green lead of CO1 and TI ground (ee Figure 14-14) 
шашок — 2 "120 block lug SYLAG (se Figure 14-12) 
тав! General label Gee Figure 14-18) 
1am ‘Spark gap danger label (see Figure 14 


ê x 2inch spun aluminum toroidal terminal (optional 
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Tiuo-Inch-Spark 


This low-cost and interesting project generates a con- 


tinuous spark discharge with a variable 


че of cur 
rent. It operates from a 


rolt wall adapter or a 
battery for portable use or as 


nce project where. 


outlets may not be available. The device (see Figure 
15-1) has a built-in timer, allowing you to set the off 
and on times. This property provides excellent display 


for desk or bar conversation pieces where it will 


automatically turn on for several seconds and recycle, 


surprising those in the area as the unit generates this 


noisy visual display 


Construction involves minimal electronic experi 


Expect to spend around $25 for this rewarding. 
interesting conversation piece with most parts 


able, Those that are special, including a 
PCB), may be 
wwwamazing! com. Table 15-1 outlines the parts 


printed circuit boan 


btained through 


needed for this project. 


Figure 151 Spark Testa coil with timer 
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Circuit Theory 


Figure 15-2 shows a high DC voltage being produced 
by a blocking oscillator circuit consisting of a trans- 
former (T1) being switched on and off by a transistor 
(QI). The current through the primary winding (1) 
rises as a function of EUL (when Q1 is on), where E. 
is the applied voltage, in this case 12 voltsirect cur- 
rent (VDC), and L is the primary inductance of T1, 
‘This rise in current induces a voltage in the feedback 
winding further holding Q1 on, due to supplying the 
base current through resistor R2 and the speed-up 
capacitor C2. When the core of Т1 saturates because. 
ota high primary DC current, the induced base volt- 
аро goes to zero, turning off OL This results in a 
reverse voltage induced in the secondary forward- 
biasing diode (D1) and charging capacitors (C3 and 
C4). When the charging capacitor reaches the trigger 
voltage of the SIDAC silicon switch (around 300 
volts), it now turns on, dumping the energy stored in 
the capacitor into the primaries of pulse transformers 
(T2 and T3). This energy causes a rapid rise in the 
current “forward,” inducing the high-voltage output 
pulses required for the lightning display. 

You will note that two pulse transformers are con- 
nected out of phase (reversed connected) relative to 


‘one another. This approach generates twice the out- 
put of what is possible from one transformer, now 
being in excess of 50,000 volts. You will note switch 
51 controls the primary power. Switch S2 selects the. 
display texture. The base of Q1 is the control port for 
k Q2, which is controlled by 


the output of current 
switch $3, 


Construction Steps 


‘To begin the project, follow these steps: 


1. Identify all parts and pieces and verify them 
with the bill of materials 


2. Insert the components, starting from one end 
of the perforated circuit board, and follow the 
locations shown in Figure 15-3, using the indi- 
vidual holes as a guide. Use the leads of the 
actual components as the connection runs, 


which are indicated by the dashed lines It is a 
good idea to tria-fit the larger parts before 
actually starting to solder 


Always avoid bare wire bridges, messy solder 
joints, and potential solder shorts Also check 
for cold or loose solder joints. 


Pay attention to the polarity of the capacitors 
with polarity signs and all the semiconductors. 
The transformer position is determined using. 
an ohmmeter as instructed in Figure 15-3 
Note the SIDAC may have two or three pins. 
Only the outer ones are used and may con- 
пес in either way, as the part is not polarized, 


3, Cut, strip, and tin the wire leads for connect 
ing to S1, $2, and $3 and solder them. These 
leads should be 4 to 5 inches long. 


4. Fabricate the plate section from a 4¥/ x 24 x 
06 piece of plastic. This is the base plate for 
mounting and gluing the T2 and T3 pulse 
coils transformers. 


5. Prewire T2 and T3, as shown in Figure 
the separation distance of 2 inches. Use short 
pieces of vinyl wire to extend these leads 
Splice in 5-inch leads for interconnecting to 
the board, 


6. Carefully position the wired pulse coil assem- 
bly to the plastic plate and secure it with sil 
con rubber cement (a room temperature 
vulcanizing [RTV] adhesive). Clamp it in 
place to hold it in position as the cement sets. 
It is important to keep these coils straight for 
aesthetics. 


7. Attach the discharge electrode wires using the 
wire nuts. You may solder these wires but 
must use care as excessive heat can internally 
damage T2 and T3. 

& Preconnect the pulse coil assembly to the 
board as shown, Connect the wall adapter 
using the wire nuts, observing proper polarity. 


Electrical Pretest 


To test the project's wiring, follow these steps: 


1. Separate the ends of the discharge wires to 
approximately 2 inches, Preset the trimmer 
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pots to midrange and the slider switches S1 
and $3 to “ofl” 


Turn on $] and note a discharge occurring 
between the pulse coils. Change the position 


seconds off. The device can be left on continu- 
‘ously with these low-duty cycle settings. 


TowT] Чутм 


of the toggle switch S2 and note the discharge 
texture changing, Identify the switch position. 
for heavy or light spark display. 


Final Assembly 


3. Turn on S3 and note the display cycling on. For the final assembly, follow these steps: 


and off at an approximate rate of 100 seconds 4 
‘on and 100 seconds off. These times are inde- 
pendently variable over a wide range. Our 

suggested setting is 100 seconds on and 100 


Fabricate the enclosure from a 6 - X 54-Х 
{06-inch piece of plastic, as shown in Figure 
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Figure 15-4 Final assembly 
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You can use a clear or colored piece for this 2. Glue the pulse coil assembly, followed by the 
part. Fabricate holes for T2 and T3, observing assembly board. Mount the controls and dress 
the proper alignment with the glued plate the wire leads for a neat-appearing assembly. 
assembly as in the prior step. Fabricate the 
remaining holes for switches, power leads, and. 
trimpot access holes. 


3, Verify the operation and preset controls for 
the desired spark display and cyclic timing. 


‘Table 15-1 Tesla Z-inch spark coil parts 


ETE M 
алк, emat carbon film resistor (ye-pucred) 
юв 2 лов watt carbon film resistor (yel pur) 
m лор, satt carbon m resistor (red. pur bik) 
0 2 AM immer resistor vertical mount 
RST 2 10K, vat carbon film resistor (bk) 
© 100 mf, 25.vot electrolytic capacitor vertical mount 
e 220 id 25 ой electrolytic capacitor, vertical mount 
с 01 rid, злой disk ceramic capacitor 
e 10 mid, 25-0 electrolytic capacitor, vertical mount 
© (047 mtd, Sol polyester capacitor, marked 2A473 on green body 
a 394 dd 350-0 polyester capacitor 
= 41 mid 250-olt polyester capacitor 
о MJENSS NPN transistor TO220 
о NPN PN2222 GP transistor 
n 555-dual in-line package DIP timer 
Dı INO 1 Kv rectifier diode 
spac Жолой SIDAC switch marked K300; see text sipac 
т Switching square-wave transformer 400V түрс 
тз 2 25 Kv pulse transformers, ease 
sina B SPST Samp toggle switch or equivalent 
т 5% 1S grid perforated cireuît board 
стите Optional РСВ replaces PBI 
wron inches 400 vinyl stranded hookup wire, black 
wro 36 inches 120 vinyl stranded hookup wire, red 
wnt 2 Small wire nus, IB 
ENI Enclosure 6% 5 х 062 plastio, sce Figure 15-4 
PLATE 24 x 4e 062 plastie partition 
TAPE 6X 1x 125 double-sided sticky tape 
nes 12501 DC 3-amp wall adapter роз 
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This multifunctional electrical project is very suitable 
for science fairs as the device is powered by a 12 
volts-direct current (VDC) battery or a low-voltage 

wall adapter transformer (see Figure 16-1). Many 
interesting action and display experiments are shown 
in detail with safety stressed throughout, thus suitable 
for the younger hobbyist. Construction involves basic. 


wiring and soldering with some basic mechanical 


assembly 


Most parts are readily available, Those that 


special, including a printed circuit board (PCB), may 
be obtained through www.amazingl.com. Expect to 
spend $25 to $50 to complete the project as shown, 

Table 16-1 outlines the parts needed for the project. 


Experiments and 
Applications Using Plasma 


Circuit Theory 


c 16-2 shows transistor Q1 connected as a frec- 


flyback oscillator with a resonant frequency 
determined by capacitor CX and the short-circuit pri 
mary inductance (LP) of transformer T1. The leakage 


163 


inductance of TI must be high as it is where the 
inductive energy is stored when ОТ is biased on. The 


current now ramps up asa function of i = ЕТЛ. 
Energy is equal to W = 1280. 
Circuit operation commences when 12 VDC is 


applied and resistor R2 biases O1 оп, and the current 
now flows through the primary of TI, inducing a high 
voltage into the secondary winding, Oscillation is 


maintained by the base of Q1 heing controlled by the 
feedback voltage from the feedback winding on TI 
The feedback current is limited by resistor R2. 
Capacitor CX aids in speeding up the turnoff time of 
О!. Resistor R3 and capacitor C5 form a filter to рге 
vent self-oscillation at the resonant frequency of the 
secondary of T1 


Construction 


To begin the project, follow these steps: 


1. Lay out and identify all the parts and pieces. 
‘Verify them with the parts list, and separate 
the resistors as they have a color code to 
determine their value. Colors are noted on the 
parts lis. 

2. Obtain the available PCB as shown in Figure. 


163 or fabricate a piece of perforated circuit 
board (perf) to match the PCB (PC) as laid 


ixteen 


S 


Figure 16-1 


Tesla plasma and ion generator. 
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High voltage ion generator retrofit 


penal DC rper slack cen sho patie 
Ои may te evened Ке терине oa 


ош. Note that the size of the PC board is 3 - 
X Vfeinches and contains the silk screening 
that shows the positioning of the mounted 
parts Note that the O1 transistor must be 
mounted so that it is flush with its mounting. 
surface at a right angle. This step is important 
for proper heat sinking and mechanically sta- 
bility. 


If you are building from a perforated board, 
insert components starting in the lower left- 
hand corner. Pay attention to the polarity of 
the capacitors with polarity signs, as well as all 
the semiconductors. 


Route the leads of the components as shown 
and solder as you go, cutting away unused. 

wires. Attempt to use certain leads as the wire 
runs. Follow the dashed lines on the assembly 


drawing as these indicate connection runs on 
the underside of the assembly board. 


Attach three 6-inch #22-20 leads as shown for 
input power (PI and P2) and external ground- 
ing, Attach а short piece of bus wire for 
grounding of the base section. Leads are 
routed through the ВІЛ bushing and are 
twisted in the final assembly steps Attach 
pieces of bus wire to the output connections 
(P3 and P4) and shape them to fit around the 
Screws as shown. 


Double-check the accuracy of the wiring and. 
the quality of the solder joints. Avoid wire 
bridges, shorts, and any close proximity to 
other circuit components. If a wire bridge is 
necessary, sleeve some insulation onto the 
Jead to avoid any potential shorts 
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Figure 16-3 Assembly board showing part identification 


Pretest 


To test the circuit out, temporarily and quickly con- 
nect a 12 VDC source of 1 amp to the input power. 
leads, and note a current draw of around 3 to 5 
amps Touch the output lead with an insulated metal 
tool and note a small arc of to / inches. Do not 
operate for more than several seconds as O1 will 
overheat because it requires mounting to the base 
section for heat sinking. You may want to verify the 
wave shape on the collector of Q1, using a scope. It 
should resemble that shown in Figure 162. 


Mechanical Assembly 


Assembling the parts is done by following these 
steps: 


1. Fabricate the base section, BASE, from a 3 x 
3 x 063 aluminum plate and drill a hole to 
mount the heat sink of Q1, a small hole for 
SW2 to mount the ВКТ bracket, and a -inch 
clearance hole for the BUI bushing, Trial- 


everything before actually drilling. Fold down 
the corner sections of the base to form the 
legs as shown in Figure 16-4. 


Fabricate the bracket ВКТ from a piece of 
formable plastic that is 3 x 114 х .063 inches. 
Fold a 'j-inch lip for mounting to the base 
section. Note the clearance hole for SW2, 
Position as shown, abutting to the rear of the 
assembly board. This will provide a stable 
‘mounting scheme, 


Finally, assemble as shown in Figure 16-4. 
Secure the assembly board to the bracket 
using a plastic tie wrap. Ground the base sec- 
tion with a short piece of bus wire under SW2 
and attach the wire to the P2 line on the 
board. 


Fibricate the shroud tube from a piece of 
clear 10- x Pinch OD plastic tubing. This 
piece slips over the assembly and provides 
enclosure protection while allowing visibility 
of the circuitry. This is an obvious asset when 
making a science project presentation, Note 
you will have to file slots or grooves at the 
bottom to allow airflow and to clear screw 
SW2. 
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Figure 16-Ч Mechanical assembly 


Test and Function 
Selection 


Connect a 12 to 14 VDC source of 1 to 2 amps, and 
test it by touching the output with the end of a fluo- 
rescent tube, noting a moderate bright glowing. Study 
the following data to decide the experiments you 
wish to pursue. The unit can be operated from any 
12- to 14-volt battery pack that can supply a current 
of 1102 amps or more. 

Itis important, where noted, that the unit be earth 
grounded with a separate grounding connection to a 
known, grounded object, A wall adapter, when used, 
will require a separate grounding wire for proper 
operation as the output circuitry is usually isolated 


from the primary plug side, as there is no third wire 
grounding pin. The screw of a receptacle plate can be 


used for this external connection, as is noted on the 
drawings When using a converter, automatie ground- 
ing is usually via the third prong on the power plug, 
which is the same as the negative lead output (see 
Figure 16-4). Experimenting with ions will require. 
assembly of the magnifier retrofit as shown in 

Figure 16-10, 


Experiments and 
Applications Using Plasma 


* Radiated power Energize a light without 
any connections (sce Figure 16-5). 
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Radiated Power Project 
Obtain a gas discharge lamp such аз û piece of neon or 
usa ne tast neon lamp inthe Hand, holding one ofthe 
leads, bring i near e rator. noting t owing up lo a 
foot or so fom the unit. Try wih a largor fluorescent 
p 


Clear plastic shoud be 


Gas Tube Energy Supply removed for access to output. 


Touch one end of a household fluorescent tube to the " e 
output radiator and note lamp glowing with only the ks necessary to prevent 
‘Single connection. This demonstrates те Wigh- Жо и Ым 
frequency ground curent towing ма ће electrical ases roving bu not 
capacity ofthe discharge tube. ‘dangerous stocks, 
Pyrotech Display 
Obtain зоте steel wool and attach а sma tuf to the ‘Shape a 10 length ofa bus 
output lead Draw an are wih а grounded abject and note lead or 116" brass rod and shape 
"anas расну bung Experienced personne! may as shown with а loop о around 
‘wih to зад certain oxidizing chemicals to relly the screw for securing in place 
enhance hs eect. USE CAUTION. This serves as a smali aney 
Viator 
a (acne 
wis 
Cove mus 
АМР WALL 
ADAPTER Copyright 1087 
connect 
thi ead to 
the socket 
рае screw 
ormeac 
рта ‘The ground ead is necessary for proper 


operation ofthis projec аз capaciive 
‘round curent sre produced. 


Figura 5 Saup for radiated power 
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Figure 16-6 Jacob's ladder project 


+ Gas discharge power supply Energize color- 
ful neon and other gas-filled tubes (see Figure 


165), 


+ Electrical pyrotechnie display Burn up a 
piece of steel wool in a shower of sparks (see 
Figure 16-5) 

* Jacob's ladder Build the popular traveling 
plasma are machine seen in Frankenstein 
movies (see Figure 16-0). 


= Build an effective deodorizing machine It 
actually produces fresh air (see Figure 16-7). 


* Magic electric man Energize a fluorescent 
tube by the touch of your hand (see Figure 
168) 


* Plasma etching Use an electrical arc to cre- 
ate intricate designs in wood and plastic (see 
Figure 16-9), 


TE 
Еа 


t 


cer 


Experiments and 
Applications Using lons 


Jon high speed motor Spin a metal rotor 
into the thousands of RPM (see Figure 16-1 
and 16-10), 

Force field Forces an object on to a surface 
with considerable pressure (see Figure 16-10). 
Motion freezing Capture high-speed peri- 
ойс motion as a moment in time (see Figure 
16-10). 


Charge transmission and capacitor charging 
Charge objects to high voltages without con- 
tact (see Figure 16-10), 

Negative ion generator and ion wind Pro- 


ducc a high Пих of beneficial negative ions. 
Easily detectable (see Figure 16-10). 
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Figure 16-9 Plasma etching 


Figure 16-10 Magnifier evojin © 
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‘Table 16-1 Complete parts list for your Tesla plasma and ion generator 


Ret. # шту. Description. DB 
m 120 ohms. 1 watt (orred-br) 
m 15K Va watt (bro) see note on schematic 


1000 mid vts electrolytic vertical capacitor 


e 1 midst plastic capacitor. 
< пей SO plastic capacitor 

e Lmdd250olts metalized plastic capacitor 

c IMT ао plastic capacitor 

ст 2 25 pl a 6 Kv ceramic capacitor 

о MJESOSSITO220 power tab NPN transistor 

n ‘Special high-voltage, high-frequency transformer E 
wion a inches dil wire 

WRBUSS inches #14 straight US wire or anch brass rod for ladder elements in Jacob's ladder 

99 PCB or use a piece of 314 =X 1 h-ind 1 ri perf board peur 
BASE, з хз 068 Al plate with folded comers fabricated as shown 

вл "inch plastic bushing 

ливе / x finch length of paste tubing for safety probe and plasma pen 

aki 3- x eine 1063 plastic bracket 

swi 5 326 Philips screw 

swe 46 x cinch Philips sheet metal serew 

E 32 x inch nylon serew 

Nur з 632 kep aut 

MICA Mica washer for TO 220 transistor 

‘TUBE 10% 1 %OD X 1 hs wall dear CAB plastic tubing 

D Linch ie wrap 

E Smal wire nut 

"a 14 volt, Lamp with internal ground мост 
NEL ‘Small neon lamp with ends 

ves 15-inch length of colorful neon in green, red, blue, purple, white NEISCOL 
E 12 inches Fexîhle silicon 20 Kv wire 

cuis D 500 PAD Kv ceramic disk capacitors ES 
p s 10 Ku, Salam pere 100 ns high-voltage rectifiers vanz 
RMI 220 vts watt resistor (ed er) 

RM2.3 IK temat resistor (yel-puror) 

PBL длина лк grid perforated circuit vector Бом 
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Table 16-1 Continued 


Ber # бы. 
ROTOR 
BALLS 


Description — 
Ton propelled, four-point aluminum rotor ROTOR 


‘Smal brass bell with threaded hole 


Miscellaneous hardware 


Smal needle for ion motors 
Piece of masonite for plasma writer 
to3-X 1 sinc piece of metal tube or rod for electric man experiment 


Miscellaneous wire, hardware. and so on 
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This versatile project shows how to convert a readily 
available television flyback transformer into a high. 
frequency, high-voltage generator operating from 12 
volts ora battery source (see Figure 17-1). The 
assembled de 


e is excellent for powering all kinds 


of gas display pieces from plasma balls to ал every- 
day lightbulb. Chapter 20, "Amazing Plasma Tornado 
Generator,” shows how to actually build a plasma 


tornado with some fascinating and unique properties. 


The solid-state Tesla сой сап be used to create ozone, 


corona and brush discharges, and electric pyrotech- 
nics including a small Jacob's ladder 


Figure 17-1 


Solid-state Tesla coil 


The construction here includes an easy-to-build 
circuit costing under $50 with parts readily available. 
Those that are special, such as a printed circuit board 
(PCB), may be obtained through 

wwwamazinel com. Flyback will require some re 
work involving disassembly and the addition of a 10- 
turn coil. Some small hand and soldering tools a 


required. The necessary parts are listed in Table 17- 


Circuit Theory 


The output is a result of a resonating action of the 
secondary coil occurring around 50 to 70 kHz. Under 
these “tuned” conditions, the transformer requires 
considerable power and produces high-voltage dis- 
charges that would quickly break down the insulation 


if left on for any period of time, Immersion in an oil 
bath can help limit overheating and eventual break- 


down, but is not necessary if oper 


ted as directed, 


Figure 17-2 shows the primary transformer T 
being driven by two metal-oride-semiconductor field 
effect transistors (MOSFETs), O1 and Q2, in a push- 
pull configuration. This approach utilizes the full core 
potential ofthe flyback and reduces the electrical 
strain on the MOSFETS as they run very cool, even 
at 5 to 7 amps input. A driver circuit (11) generates 
complementary outputs 180 deg 


es out of phase 
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Figure 17-2 Circuit schematic 


with built-in dead time. The frequency is made vari- 
able by control pot R30 and range-adjusttrimpot R3, 
This adjustment allows a wide range of frequency, 
driving Т1 out of the resonant mode where it ean 
power a voltage multiplier and make a variable high- 
voltage DC source. 

Capacitor C2 and R3 determine the operating fre- 
quency. Resistor R2 sets the upper frequency limit, 
and resistor RI sets the switching dead time for reli- 
able operation. Resistor R9 and capacitor CI provide 
decoupling between the MOSFETs and driver I1. 
Resistors R6 and R7 eliminate parasitic oscillation 
from occurring on the gates of Q1 and Q2. Resistors 
RS and C5 form a snubber network to clamp the volt- 
аре spike generated by the leakage inductance of TI. 
‘The capacitance of the snubber absorbs the current 
‘charge of the spike, limiting the voltage peak to a safe 
level. The MOSFETs would quickly break down ав а 
result of high-voltage spikes if it were not for this net- 
work. C3 and C4 bypass any of the high frequencies, 
appearing at the primary center point of T1. 


The power requirement for the unit is 12 to 14 
voltsedirect current (VDC) at a maximum of 5 to 7 
amps when tuned to the resonant frequency of T1. It 
is suggested that the entire TI flyback assembly be 
immersed in transformer ой if full output operation is 
anticipated over a period of time. The oil bath both 
cools and provides added insulation to the high volt- 
ages developed, but is not necessary for normal oper- 
ation, 


Assembly 


To begin the project, follow these steps: 


1. Lay out and identify all the parts and pieces, 
and check them against the parts list. 


2. Assemble T1, the ferrite transformer, in Fig- 
ше 17-3. Measure the inductance if you have 
an LCR (inductance, capacity resistance) 
‘meter for verifying the values given. 
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Due to the dificult in reworking certain flyback transformers this readyto use prt vale on 
waw аталпа1. сот Fortunately some unite are easy ocisassembie while others aro ro 


1. Remove the "U" bol and one o the cor halves. Some uns may подато chipping say е binding 
materi wih a pointed object unti tha cores wil come apart using moderate force. 


2. Forma bobbin rom a ресе of past or cardboard tubing, as shown, of a length that ows coe peces to 
euch one another 


з. Biflarly (parallel) wind two diferent color #18 magnet vires for 10 tums of hese doble windings, avira 8" 
leads. Note he ferent colors wil пер ory the lead onde. 


4 Scotch tape the face of each core half so that when reassembled thoro wil о two piecos separating each 
Side of the cores. These should produce a 5 mi gap at each uncon, 


5. Place the сой wound in step 3 onto the cores as shown and tape tighty into place. 
5. dent the secondary lead return that wil be the leads attached to the base, Usualy any опе wil work but 


itis suggested to use an ohmmeter and use the highest resistive combination Carefuly айап an external 
wie to this pont and strain relieve with some sien rubber. Very other leads are not shorted together 


You may verily the inductance ав follows secondary ope: -- 
Ato BAC are around 15 micotents 
Dto BEC are around 15 metonentos 


Мае that most fybacks aro sir and wil 
work. Some may have a bun doge in 
е ouput lead section ofthe seconda 
coll TMs can be removed if he ров 
material i rubber: if epoxy "good uec! Get 


replacement | 
WTODRANOF О! т | 
Use wee | 
JOIN "BAC TO | laap between 
CONNECT TO VC". L — oor halves, 
Г T Use Scotch tape 
| 
rie DENN oe g This lead is ground retum of 
‘output lend and ual 
‘round 300 ohms. Atempt to 
тв highest easing 
combination wi 
HV RETURN TO GROUND eres neste 


dtt sold magnet wira can bo used; however, high requency LITZ wire wll ga а sight inrovement 
You сап make this wire by obtaining © piecos of #26 magnet vire ard Ww! together ва a single wire. 


Figure 17-3 Flyback rework for TI 


3, Fabricate the МТОВКТ mounting bracket © Insert R1, R2. R5. R6, R7, and R8. Note 
(see Figure 17-4) and the channelicover com- that the exposed lead of RB should attach 
bination as shown in Figure 17-5. to QI for an easy access test point. 

4. Assemble the board as shown in Figure 17-6. d. Insert Q1, 02, and I, noting the polarity: 
Insert capacitors Cl and C3, and note the Solder in the remaining components and 

polarity as these are electrolytic. “йр off the excess leads, 
b. Insert C2, Cl, and CS. 5. Mount the components to the chassis bracket 


МТОВКТ. Wire the assembled board to the 
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Common ground ig 
an Moun Bracke 


Figure 17-6 — Assembly board and external wiring 


‘mounted parts and the primary leads of TI, as 
shown in Figure 17-6 and Figure 17-7, using. 
the appropriate lengths of the #20 vinyl 
hookup wire. Note the mounting scheme of. 
О! and Q2, as they must be insulated from 
the chassis bracket. Assemble this to the chan- 
nel via two 6-32 x ¥ screws and nuts 


Кт 


T 


ZD 


Inert oniy te owing part тоте 


©1236 в алон 
E 
Dower eed, and lends o pot R20 


Fitecctom Fe, 17-3 


Hignvot ouput 


‘SW2INUI. Note the thin piece of plastic insu- 
lating material for the PC board. 


6 Mount a 35-inch plastic cap, CAP2, to the 
channel using two screws, nuts, and small, flat 
washers SW2/NUI/WA I. Note the four holes 
for the two tie wraps to secure Т1 in place via. 
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Figure 0.7” Ботас view ofthe total assembly 
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the primary section shown in Figure 17-7. 
Note the ground return lead of T1 being 
routed through a small hole beneath the chan- 
nel and returning through another hole to 
connect to common ground point. 


Finally, assemble everything as shown and 
insert a 4- X 3!h-inch polyvinyl chloride 
(PVC) tube (ЕМІ), as shown in Figure 17-8, 


Verify all wiring with the schematic. Use an 
‘chmmeter to check that the drain tabs of Q1 
and Q2 are insulated from the metal chassis, 
Check for solder joints, shorts, and so on. 


If you decide you require ой filing, CAP2 will 
need to be replaced with an actual PVC flat 
cap fitting, intended for a 3-inch (actually 3.5- 
inch OD) schedule 40 PVC tube. These parts 
are available through most local hardware 
stores. Add a sealant using PVC cement and 
primer as directed on ће container. Note that 
the ой filling is only needed for light loads 
where the output voltage will be excessively 
high. 


——— 
Foro Doce oe re utn] rit 


Test Steps 


To test the project, follow these steps: 


Turn R3 to full counterclockwise (CCW) and 
S1 off Insert a temporary 10-amp fuse into 
the holder. 


‘Connect a test lead at the chassis ground and. 
place the other end about one inch from the 
‘output lead of T1. This is a crucial step. 


Connect to a suitable 12-volt converter or a 
high-current battery It is а good idea to moni- 
tor the input amps for circuit performance 
verification. 


"Turn the power switch $1 on and note a quies- 
cent current of 1 amp. Slowly adjust R3 clock- 
wise and note a rise in the current of about 2 
amps along with some corona at the output. 
terminal. This is the low-output mode and can 
be used for continuous operation without 
overheating, Preset R4 to midrange. 


180 


Electronic Gadgets 


for the Evil Genius 


‘chore bd peas 


‘Ait otf ner snc so at are 


Е 


rima atop of wate eo a are 
aren et отири 


2 Dili te hoe bes deco 


ВЕЗЕТ 


ББ 
Еее: 


FROM FG 17-7 


Figure 17-8 Final view of Jacob’ ladder project 


5. Continue tuning R3 and note a very sharp rise 
in the current (about 7 amps) with the output 
coming to life. Immediately shut it down as 
the coil can be damaged in this mode without 
a suitable load such as connection to a neon. 
or fluorescent tube. 


Ifyou have a scope, you may short the output 
OTI to ground and note the test patterns 
included in Figure 17-2. This verifies the oper- 
ation. Note that the transformer is designed to 
allow proper switching of the MOSFETs even 
with shorted output. 


6. Replace the 10-amp fuse with a 5- to 7-amp. 
value, 


7. Insert a four-inch enclosure tube (ЕМІ) into 
the bottom cap (САРІ). Use PVC plumber 
‘cement to seal these pieces as they must not 
leak the transformer oil. Do this only after. 


OLDER or 
са 


correct circuit performance has been verified 
as you cannot service TI without hacksawing 
the enclosure apart 


Fill the enclosure with oil to the top of the TI 
tis not necessary to seal the top cap if the 
unit is always operated in its upright position, 
Note this step is not necessary for use with the 
enclosed experiments when operated as 
shown, 


Proceed to conduct the experiments as shown 
in Figures 17-8 and 17-9, Experiment using 
pieces of steel wool, needles, and fluorescent 
and gas-filled lamps, and observe how differ- 
ent materials react to the high-frequency. 
‘energy. Caution: Obtain some potassium 
nitrate and sprinkle it onto some steel wool. 
Note the pyrotechnic display. Danger: Do not 
use chlorates or perehlorates, 
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Figure 17-9 A poor man’s plasma globe 


Table 17-1 Solid-state Tesla coil 


Gy, Dê 
3 

m Lil ова Ye watt resistor (bred) 

RS Silo trimpot 

LJ подо vati resistor (br bk bk) 

ms 1schn, Stt resistor (beam bl) 

Ro 10K, 17 siete potentiometer 

а 100 mid, 25-volt vertical electrolytic capacitor 

а 4700 pla, лой polyester capacitor 

e 1000 тид, 25-voh verte electrolytic capacitor 

а mid, 00 vlt polyester capacitor 

es 1053 fd, 20-vlt polypropylene capacitor 

n Integrated circuit driver 3525 

ош 2 MOSFETS тира. 

n Reworked Пура ransformer;see Figure 17:3 FLYGRA 

WRIBLK Steet 120 vinyl hookup wire, black 
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Table 17-1 
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WRIREDK 
WRIGRN 
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Luas 
тл 
вл 
мтовкі 
CHANNEL 
PLASTIC 
care 
Ем 
cover 
SLEEVE 
посл 


Continued 
Oty. ‘Description 
me 120 vinyl hookup wit, ed 
eet 0 vinyl hookup wire green 
inches 220 bus wire 
PC or perforated cireuît board 1 1 grid 
2 32 хе nylon screws 
E 632 x inch steel sere. 
? 632 nuts 
2 Mica washers for Q1 and O2 
2 inch nylon tie wraps 
Puse holder and 57 amp fuse 
SPST Samp switch 
2 #6 solder gs 


pane plastie bushing 
‘Stein relief plastic bushing 

Mounting bracket, as shown in Figure 17-4 
Plastic channel base as shown in Figure 17-5 


2х2 


host 


inch thin plastic insulating 
ch plastic cap 

4x 3 inch schedule 40 PVC tube 

Plastic cover, as shown in Figure 17-5 

1- eine vinyl tube for control pot, which prevents annoying burns 


12i 5- to Tam converter for main power 
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An advanced electrical project is an excellent display 
for museums or can be a fascinating and rewarding. 
project for the serious and experienced hobbyist. 
Highly energetic audible and visual bolts of lightning 
jump into empty space, providing a spectacular effect. 
This can be an excellent advertising and attention-g 
ting display when properly set up (see Figure 18-1), 


jet 


basie materials but will 


The project is shown using 
require certain specialized parts readily available 
through our web site at waw.amazingl com (see 
Table 18-1). Expect to spend around $400 for the spe- 
cial parts with the others available ata local hard- 
ware store. The unit utilizes dangerous high voltages 
and is not recommended for inexperienced person- 
nel. Safety is fully emphasized throughout these con- 


struction plans. 


Basic Points to Consider 
Before Building This 
Project 

Your Testa coil produces large amounts of electro- 


magnetic energy. It may damage computer systems 
and cause destructive interference to communication 


and sensitive electrical equipment. The system should 


in a shielded enclosure, such asa 


be operated wit 
Faraday cage if near such sensitive equipment. 
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The primary circuitry consisting of transformers 
TI through T4, produces lethal currents Hur 


tact with these points, when the system is conne 


Хоа power source, can result in a dangerous and fatal 
shock or serious burns 
Never stand on a conductive surface such as 


cement or we 


ound when operating this equip- 
ment. The proper grounding of the system is very 
important for safe and optimum operation. Omission 
of the line bypass capacitors C1 and C2 can create an 
‘unsafe condition with a voltage breakdown in the pri- 
mary feed lines 

Never operate the device in a flammable atmos- 


phere as sparks can cause ignition. Low, overhead 


ards 


wooden structures are also prone to fire hi 


Also, always provide adequate ventilation as the dis- 


charge produces ozone in large amounts 

Iis often a merit of Tesla coil operation to make 
physical contact with the secondary spark discharge 
for demonstration purposes. An experienced and 
qualified person should only attempt to do such a 
demonstration. The secondary return of the output 
coil must be directly grounded to earth. 

Never leave the system unattended where children 
р. Also, 
is no need to energize the coil for longer than 


or other unqualified personnel may turn it 
th 
10 to 20 seconds at a time, 


This coil can produce up to 36-inch discharges. 


Therefore, it iss 


sted to position the main power 


Figure 18-1 The 30-inch-spark Tesla lightning generator. 


switch from a remote point as the sparks may jump 
toward you if you are standing too close to the output. 
сой. All metal controls should be insulated because 
contact may cause irritating burns. 

Do not use near pacemakers or other similar 
devices Always warn spectators as to the possible 
danger of being near this device if wearing or using. 
sensitive equipment. Also do not operate this device 
near computers. 


Brief Theory of Operation 


‘Transformers Т1 through T4 step up the household 
115 to 8,000 volis-aliernating current (VAC) and 
charges the "tank" capacitor C3. This capacitor now 
discharges through the spark gap switch (SPKGAP) 
оп voltage peaks and steps a pulse of current into the 


primary сой (LP1). This sets up a resonant voltage of 
a frequency determined by the inductance of LPL 
and the capacity of C3, Energy is now coupled into 
the secondary coil (LS1), also tuned to the resonant 
frequency of the primary circuit. The secondary 
energy now “rings down” with an exponential decay- 
ing waveform. The high voltage output produced in 
the secondary is now a function of the ratios of pri- 
mary LPI to secondary LS1 © factors or capacities. 


tis important to note that voltage is not depend- 
ent on turn ratios The spark gap switch must turn off 
in order to not allow the “secondary ring down" 
energy to couple back into the primary circuit. The 
spark gap uses multiple gaps to enhance the postive 
turnoff and to prevent ionization from excessive 
heating. The spark gap electrodes can be brass or 
steel for limited use but should be tungsten for pro- 
longed operation. Input may be wired for 110- or 
220-volt operation as shown in Figure 18-2. 
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Figure 18-2 


Circuit Description 


Figure 18:2 shows transformer Т1,Т?,ТЗ, and T4 con- 
nected in a parallel series, parallel combination to 
produce 8,000 volts at 60-milliampere (ma) output. 
The secondary coils are connected to a common neu- 
tral point to provide а midpoint ground. This scheme 
provides 8 Kv between the transformer endpoints but 
only 4 Kv from any end point to ground. The primar- 
jes are wired using standard 115 VAC wiring tech- 
niques 


Schematic for both 115- and 220-volt operation ` 


POWER GROUND UINE 


220 VOLTS AC 50/60 HZ 


Itis important to note the phasing dots shown. 
adjacent to the windings These must be followed in 
both primary and secondary circuits. Use Figure 18-2 
for wiring points, 


Caution: Note that the primary wiring 


lated from the secondary. The secondary coil is con- 
nected directly to the ground plate bracket 
(GRDPLT). 


"The fuse (FSI) is rated for 10 amps and is neces- 
sary to prevent catastrophic damage from faults, 
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breakdown, and so on. A heavy three-wire line cord 
(CO1) is strain relieved to the ground plate bracket. 
"This bracket also serves as a connection point for all 
grounds of the system. It should be connected 
directly to а dedicated, solid earth ground. You will 
mote capacitors C1 and C2 connected across the AC 
lines to the ground plate bracket. These capacitors 
bypass any “kickback” pulses from entering the 
house wiring where damage to sensitive electronic 
equipment is minimized (not eliminated). The system 
‘might be connected to a remote variable transformer 
for output adjustment, 

‘The output of the unit can cause annoying burns 
and shocks from contact to the metal controls, Oper- 
ation can be controlled by simple removal and inser- 
tion of the power plug or a remotely located switch, 


Description of Major 
Components 


The role main components perform in your Tesla сой. 


LSI Secondary Coil 


“This is where the high voltage is produced. The сой 
form must be an excellent insulator and have a low 
dissipation factor to the high-frequency currents It 
preferably should be of a material that will not read- 
ily "carbon track" in the event of spark breakover. 
"Turns must be even and properly spaced. Turn 
crossovers or overlaps will always cause serious per- 
formance problems and must be avoided like the 
plague. The resonant frequency of the secondary coil 
‘can approximately be calculated by considering it to 
be a quarter-wave section of the length equal to the 
actual physical length of the wire used. A reduction in 
this figure can be fudged due to extra capacitance as 
a result of ionization at the top of the coil when a dis 
charge occurs. 


Output Terminal 


The output terminal of your system is shown as a 12- 
inch toroidal terminal. These are expensive and hard 


to find, You may use stove pipe elbows as а substitute 
at the cost of overall appearance. 

"The purpose of the terminal is twofold. First, it 
electrostatically shields the top winding of the sec- 
ondary coil from arcing into the open air. This burns 
the coil and can result in performance degradation. 
Second, the addition of electrical capacity to the top 
ога quarter-wave system will enhance current flow 
through the coil. This property will increase the spark 
energy at the cost of fewer discharges per unit time. 
Mathematically speaking, this capacity is unlimited, 
with the exception of the resonant frequency 
decreasing to an unworkable value. We are currently 
designing a computer program on this important 
property when it is used for voltage magnification 
and other nonmagnetically coupled resonant systems. 


LPI Primary Coil 


‘This сой is combined with capacitor C3 and must form 
a resonant circuit equal in frequency to that of the LS1 
secondary coil with its associated output terminal 
‘made tunable via a tap that enables connection any- 
where along its spiraling turns The wire used is heavy, 
bare copper or copper tubing and should be / of an. 
inch or thicker to accommodate the high-flowing pri- 
‘mary tank currents as a result of its high О factor. 


Coupling 


‘The secondary coil LS1 is coupled to the LPI primary 
сой and must be inherently tuned to the same fre 
quency for efficient operation. The coupling of these 
circuits must not be too tight as beat frequencies can 
cause hot spots along the secondary coil. Coupling 
that is too loose, however, will not allow a proper 
energy transfer between the circuits. You may want to 
experiment by changing the position of LS1 by plac- 
ing it on wooden blocks. 


SPKGAP Spark Gap Switch 


‘This is where energy stored in capacitor C3 is 
switched into the primary inductor LPI. The spark 
вар electrodes must allow for clean “makes” and 
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“breaks.” Adjustment is usually critical to allow C3 to 
charge sufficiently before a breakdown or switching 
‘occurs, Remember, system energy is a function of the 
square of the charging voltage across the primary 
capacitor. It is important that the gap cleanly shuts 
down before the secondary current reaches it maxi- 
mum value. The energy in the secondary current must. 
mot couple back into the primary one, as it will cause 
erratic spark gap operation, destructive voltage 
nodes, hot spots and so on. The use of tungsten for 
the spark switch electrodes is recommended if the 
сой is to be frequently used, 


C3 Primary Capacitor 


‘This is where the energy is stored that is exchanged 
with the primary inductor at a rate equal to the reso- 
nant frequency. It must be capable of handling high. 
currents and have a low dissipation factor for efficient 
‘operation. Note a special capacitor must be used in 
this circuit and attention must be given to its dissipa- 
tion factor and reverse current-handling capability 


CHKI—RF Choke 


This partis necessary to block the high resonant fre- 
{quency as well as the harmonic voltages and currents 
trom feeding back into the transformer. These cur- 
rents can create destructive voltages that will most 
certainly cause premature breakdown of this рап. 


Assembly Steps 


‘The following steps are those used by out laboratory 
‘when assembling this device. You may implement 
your own ideas, but we cannot guarantee the per- 
formance claimed if circuit parameters and values are 
changed. The dimensions shown may also vary with 
different mechanical parts. 


1. Study all of the the plans schematics, and figures 


2. Identify the parts and pieces if you purchase 
the kit, Important: The hardware located near 
the primary coil must be brass. 


Assemble the secondary coil designated as 
LSI, as shown in Figure 18-3. 


Assemble the chokes, designated CIKI, as 
shown in Figure 18-4 (two are required), 


Add the top and bottom base sections, desig- 
nated BASTOP and BASBOT, as shown in 
Figure 18-5. Note that not all holes are prefab- 
ricated because they are best determined by 
The actual placement of the components. 


Fabricate the plastic parts (PRIBKT) per Fig- 
ше 18-6 (four are required). Then, fabricate 
the parts for a spark switch, as shown in Fig- 
ure 18-7, Note that the hole location on these 
pieces must be accurate, as shown. Also note 
the top and front view of the spark switeh 
assembly, as shown in Figures 18-6 and 18-8. 


Fabricate the metal parts designed GRDPLT 
(see Figure 18-9). Note the position of the 
holes for mounting T1, T2,T3, and 74, 


Assemble the primary coil section designated 
BTCPRI (sce Figure 18-10). This can easily be 
done because the %/ieinch copper tubing is 
usually neatly coiled up in its shipping con- 
tiner. Mount the PRIBKT brackets in place 
with small #6 brass wood screws. Carefully fit 
the coil turns of the copper tubing in place as 
shown. Connect a 12-inch piece of insulated. 
412 wire to the copper tube by inserting the 
striped end into the tube and soldering it with 
a heavy iron or propane torch. Note the end 
of the outside copper tube winding adjacent 
to the hole for the tap lead. Use some silicon 
rubber (room temperature vulcanizing [RTV] 
adhesive) and apply at slots in PRIBKTS to 
hold the copper tubing in place. Allow 24 
hours to set. Cut а 3-foot piece of the #12 wire 
for the coil tap lead and attach the crocodile 
clip for connection to the copper tube. 


‘Assemble the parts to the bracket, designated 
GRDPLT, as shown in Figure 18-9, Note the 
fuse holder, strain relief, grounding screw 
(GRDSCR), and current monitor jack, as 
shown in Figure 18-11. Positioning is not criti 
cal but should allow adequate clearance of the 
connection points, 


‘The transformers are mounted to the bottom 
base (BASBOT) via suitable hardware, Use 

Figures 18-12a and 18-12b and attempt to fol- 
low the layout as closely as shown. Note that 
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Figure 18-3 Secondary coil assembly 


the inner mounting legs of the transformer are schematic showing both 115 and 230 VAC 
electrically contacted to the grounding, ‘operation. Note the wire nuts are shown con- 
bracket GRDPLT, providing a postive earth necting to primary wires. You may use termi 
ground for the transformer frames. nal strips or another more suitable means. 


Remember these points are at 115/220 VAC 


Finally, assemble everything as shown in the erpa: EE 


remaining figures. Note the individual 
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the second unre, loaning the space between 


CHKT choke protection coils 


‘The wire in spark gap assembly is as shown in 2 
Figure 18-13. Note the mounting of C3 via two 
heavy tie wraps 


3 
4 
Testing Steps 
Ifyou live in a congested area, close to an airport, ог 
near computers and other sensitive electronic equip- 
ment, it will be necessary to test this system within a 
Faraday cage (FARI). It is also strongly advised to 
tes this system in ап area with wooden floors asdan- ç 
serous ground currents resulting from accidental 
contact will be reduced: То conduct the test, follow 
these steps: 6 
1. Carefully position the secondary сой bottom 
bracket over the center screw and rotate until 
it secures in place. 5 


BRASS WOOD soREW 
AND WASHER 


0 pem 
Ш 


Verify the correct wiring, the proper clearance 
of high-voltage points, and a proper grounding 
to the GRDPLT ground plate. 


Set the two spark gaps to about / of an inch. 


Connect the tap lead to the outermost ри: 
mary turn. You will note that the flexible pri- 
mary tap lead is used as а full turn of the. 
primary winding and adds another turn 
depending on the position of the tap соппес- 
tion, This is important, as the system may not. 
properly tune with the toroidal terminal with- 
ош this added turn. 


Connect a meter to J1 or short (not necessary 
fora basic setup) 


Attach a toroid or another similar terminal 
Note that a metal bow! will suffice in a pinch. 
Screw on to the top secondary bracket and 
secure with a nut, 


You may use a 2- to 3-inch screw as an output. 
terminal if not using the toroid. Attach and. 
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Fabricate two pieces of .5" plywood for both top and bottom sections. 
Note 25" holes placed on .625 centers from outside edges. 


O ° 


Center hole for LS1 
grounding point 


You may also bore out a .125"-deep section. 
for nesting of the .825" PVC spacers. This 
step should be done prior to driling the 25" 
through holes as shown on inset Figure 18-11 


o o 


BASTOP and BASBOT 


Figura 5" Fabrication of ba 


screw into the center hole of the top bracket 10. Separate the test contact from the point 
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from the bottom. Note that maximum output 
will require the tap lead now being moved 
inwards several turns. Do not allow discharges 
to occur from the actual top winding as you 
may cause burning of the PVC coil form. 


Place a grounded contact approximately 8 
inches from the terminal and secure it in 
place. 

Quickly plug the unit in and note a discharge 
occurring at the test contact. If not, recheck 
the system, 


where the spark is erratic and connect the tap 
to the next inner winding on LPI. Reapply 
power 


Repeat the previous steps in an attempt to 
find the exact point on the primary tap for 
‘maximum output. Slightly open the spark gaps 
and repeat, Note that discharges into open air 
will be considerably longer than those from 
point to point. You may tune for this effect if 
the unit is for display purposes. 
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Figure 18:6 BTCFABP fabrication of plastic paris 


Note that there will be a second-order differ- blocks and readjusting all parameters. A 
ential effect when the gap is opened due to round or square wooden block that fits inside 
changes in dynamic capacity resulting from the secondary coil will position and secure it 
space volume ionization. This effect will mani- in place. Always use brass screws for fasten- 
Test itself as requiring slightly more induc- ing You may have to remove the bottom 
tance in the primary. We are currently bracket. Use your own ingenuity in perform- 
developing an advanced program in MATH- ing this experiment. 

CAD for those into the complex higher math 

and electrical physics of resonant high-voltage Itis also a good idea to keep notes as you experi- 
systems ‘ment, 


12. Experiment by using different values of cou- 
pling by raising the secondary coil on wooden 
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Electrode bracket (3 required) 
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Figure 18-7 


Special Notes 


Note the optional current meter (M1) can be used for 
ап indication of fine-tuning by adjusting to a maxi- 
mum value, An initial operation where tuning may be 
‘way off can result in erroneous current peaks, espc- 
cially if coupling is too tight, Use a thermo couple 
device if available, 


PVC spacers (3 required) 


The secondary coil in the system acts similar to a 
quarter-wave antenna with top loading capacity. This 
means a current node at the base in amps. If you 
depend on the green wire of the line cord for ground- 
ing, you force your electrical wiring to become a part 
of this system, This is not a good idea as a voltage 
gradient can result along the wiring run. This voltage 
value is determined by many complex factors such as 
frequency, harmonic content, and, of course, a varying. 
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Figure 18-8 Spark switch 


amount of parallel and series complex impedances 
along this run. What this means in simple language is 
that you should ground the coil to earth with the 
shortest direct lead possible. This can also eliminate a 
good part of interference coupled back to the power 
line. 

‘The coil form used for the secondary coil should 
be an excellent insulator, plus be a relatively lossless 
dielectric at the operating frequency. A ruby mica coil 
form would be ideal if it existed. A material with this 
property can be expensive Thin-wall PVC tubing, 
while not the best, is a good compromise between 
cost and performance. Unfortunately, PVC is hygro- 
scopic (it absorbs moisture), but it can be treated by 
driving out the moisture with a heat gun and then. 
sealing in orange shellac or an equivalent (do this on 
a dry day). 

Caution: PVC tubing may give off undesirable 
gases under high-voltage stress Lexan polycarbonate. 


tubing is preferred if you are planning to use your 
coil for continual use. 

Not all the holes on the fabrication points are 
dimensioned. It is suggested that you trial-fit and fab- 
ricate as you go. 

‘The CHK1 and CHK2 chokes are designed to pro: 
vide a relatively high impedance to the resonant 
‘operating frequency and any of its associated har- 
‘monies This is necessary to choke off these high fre- 
quencies from reaching the power transformer, Т1 to 
Та, where damage to the secondary winding 
inevitably results You may use IK S0-watt wire- 
wound resistors in place of these chokes. 

‘The spark gap is connected across the transformer 
to limit voltage stress on their secondary windings 

The gaps are fabricated from three pieces of 2-inch x 
inch tool steel or tungsten rod. A muffin fan keeps 
the assembly cool (see Figure 18-13). Be cautious of 
any ultraviolet hazards Spark gap discharges emit 
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hazardous ultraviolet emissions and must not be 
viewed directly. Observe them through a clear piece 
ot plastic or protective eyewear. 

Tungsten is recommended for long-term reliable 
сой operation, However, tungsten is expensive and 
those requiring short-term operation may use drill 


roditool steel. It will be necessary to reface electrodes 
more often than if they were tungsten, 


Use the remaining four feet of #14 wire to make a 
‘ground discharge probe that must connect directly to 
the ground plate (see Figure 18-11).This can be used 
for drawing sparks from the output ofthe coil 
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Dashed lines show possible routing of tap lead when used with optional toroidal terminal. This is a rough 
adjustment of tap setting and wil require repositioning to obtain maximum output. It does, however, suffice. 
as a starting point and should produce some impressive streamers into open air. You will note the routing of 
this tap lead is in the direction as the primary winding and actually adds a tum. Going the other way would 
effectively remove a tum. The routing and positioning shown will vary dependent on assembly. 


"Assembly of primary. 
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PLYWOOD ог ACRYLIC TOP 
^X 875" PVC SPACERS AND 8 


clear of sensitive electronic equipment 


Оо not operate in explosive atmosphere. 
114-20 THREADED BRASS ROD 
Remove power plug before servicing. 
SPOR 

Ventiate if ozone becomes excessive. 
Note cutout for nesting of From Fig. 18-3 | | Output requires careful selection of tap lead. 
the PVC spacers. Not 
necessary for assembly. 


PLYWOOD BOTTO) 


ПЕН | pvc caps USED ron FEET 


'Blowup of tap clip or 
use a crocodile cip. 


Note J is nol required 
Tor normal operation 


Use stranded #14 
wire for ihe safety 
discharge probe 


From Fig, 184 


Figure 18-11 Isometric view of the final assembly 
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Figure 18123 BTCAS assembly and first-level wiring 
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Figure 1-120 BTCHASP assembly aid or second. level wiring 
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Figure 1813 Side view of spark вар and capacitor 
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‘Table 18-1 Thirty-inch lightning bolt generator parts 


4 4000-vot, 30-millampere current-limited transformer 1 Ky/03 amp 
2 1 mf @ 630-volt capacitor жамөзо 
с 022 mfa, 10 KVAC pulse capacitor 402. MMO Ky 
кз! Fuse holder and 10-amp fuse 
со Three-vire, heavy duty line cond 
вл Line cord bushing 
cur Crocodile clip for primary coil tap 
WIRE Eight-foot section of #14 PVC stranded hookup wire 
‘СОРТОВ Er Жей roll of copper tubing. 
токою (Optional) 12- х fct or use stove pipe elbows 
"WIRENUTS E Large wirenuts 
FAN inch 11S AC mullin fan (high output) 
TYEWRAP 15-inch heavy nylon tie wraps for attaching C3 
150 1 Assembled secondary сой as per Figure 183 
cHKIO 2 ‘Assembled chokes рег Figure 184 
FORMLSI 22. х 425.inch OD Vi wall PVC tube for LS10. 
FORMCHK T 5-5 Linch OD sked 80 PVC tube for СНК! form 
PRIBKT 4 AY x 2 > 0605 lexan for primary bracket 
саре 4 x 10 X 065 aluminum for ground plate 
BASTOPBOT 2 14 X 4 X finished plywood (see Figure 18-5) 
SPCR 4 6- X Linch OD PVC tube (see Figure 18-11) 
ELECTRODES 3 ао tungsten or tool steel #TUNG3S 
MAIN BRACKET Fabricate as shown in Figure 18:7 
PVCSPACERS 3 Fabricate as shown in Figure 18-7 
ELTRODE BRKETS 3 Fabricate as shown in Figure 18-7 
END BRKTS 2 Fabricate for top and bottom of secondary сой as shown in Figure 18:3 
swi 6 632 Linch screws, 
EI 4 632 x inh screws 
swa 6 832 X inch screws 
sws 2 832x Linch screws 
EI 4 ез x inch threaded rod (see Figure 18-11) 
sw? 16 #6 x чыш sheet metal 
1 832 x Zineh brass serew 
NUL 6 632 nuts 
ку? 8 832 nuts 
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This popular electrical display saw great fame in the 
old Frankenstein horror movies of the 1930s. А con. 
tinuous traveling arc of electrical plasma climbs a 
‘metal ladder, expanding and eventually evaporating 
into space (see Figure 19-1). At that moment, the are 
reinitiates at the bottom of the ladder and now con- 


tinually repeats the cycle. И must be noted that thes 
older displays required dangerous and lethal 

amounts of electricity to obtain 
This proper 


e desired results. 


y often discouraged their use in public 
places 

This project generates a plasma arc over 3 inches 
Jong that travels a ladder height of nearly 24 inches. It 
rapidly recycles and contains an are power adjust- 


Not only is this a rewarding and energetic displa 


any shock hazard is greatly reduced by the use of our 


patented safety shutdown circuitry: Any contact to 


the ladder elements results in immediate circuit shut 


down, avoiding any shock. Even if the shutdown were 


disabled, contact would only cause a minor burn as. 
the output energy is at a high frequency. 

Most paris are readily available and are listed in 
Table 19-1 at the end of the chapter. Those that are 


specialized, including a printed circuit board (PCB), 


may be obtained through wwwamazing! com. 
Exp 


to spend $50 to $75 to complete the project as. 


shown, 
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Origin 

The Bible tells the story of Jacob's dream about a 
lade that extended from Earth to heaven Jacob, 
the son of Isaac, was the father of the founders of the 
12 tribes of Isracl. Among sailors, however, a Jacob's 
ladders a long rope ladder that is hung over the side 
ofa ship so the harbor pilot сап climb aboard. 


Basic Description 


The power supply for this project forms electric arcs 
across two diverging stainless steel strips (LAD. 
DER). The 16-inch-long strips are mounted on insu- 
lating blocks to eliminate possible leakage, The 
stainless steel strips are separated by about a quarter 
inch at their bases and diverge to a distance of about 


3 to 4 inches at their upper ends. 


The strips form a gap across the secondary wind 
ing of the output transformer. After power is turned. 
on, the air dielectric breaks down due to the almost 
short-circuit state across the lower end of the gap, 
and an electric arc is formed. As the arc heats up, 
thermal convection causes the are to rise up the V. 
shaped ladder, As the plasma arc ascends the ladder, 
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Figure 181 
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its length increases, thereby increasing the arc's 
dynamic resistance and thus increasing power con- 
sumption and heat. This causes the arc to stretch as it 
rises, and it extinguishes when it reaches the top of 
the ladder. When this happens, the transformer out- 
put momentarily exists in an open circuit state until 
the breakdown of the air dielectric produces another 
are atthe base of the ladder and the sequence 
repeats. 


Circuit Descriptions 


We suggest you refer to the circuit description sec- 
tions in Chapter 8, "Handheld Burning CO; Gas 
Laser," as this project is very similiar, with the excep- 
tion of the added safety shutdown circuit shown in. 
Figure 19-2. This circuit detects any abnormal ground 
currents that would be produced by accidental con- 
tact to one of the ladder elements, Current now flows 
through the resistor divider (RS and R9) and biases 
diode (D6) into conduction. А rectified voltage is 
now developed across capacitor (СВ) and trimpot. 
(R4). The trimpot sets the trip point of the silicon 
controlled crowbar switch, shorting out the supply 
voltage to IC1 and turning off the power circuit, 


Assembly Steps 


To begin the project, follow these steps: 


1. Study Figures 19-3 and 19-4 showing the 
Power board. Assemble as shown, adding the 
Safety shutdown components shown in Figure. 
19-2. The added parts are R1, R4, R5, RO, C8, 
CI2, 06, and SCR and are included on the 
paris list in this chapter. 


2. Assemble the heat sink bracket as shown in 
Figure 8-8 (Chapter 8) 

3. Assemble the main power board shown in 
Figure 19-3. 

4 Finally, assemble everything as shown in Fig- 
ures 19-4 and 19-5, and read all special notes 
and options 
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Figure 18-2 Jacob ladder circuit schematic 


5, Verity all the wiring for the solder shorts, the 
correct components, the polarity of parts 
where noted, and the general overall quality 
of the assembly. 


Testing the Circuit 


То test the circuit, follow these steps (see Figure. 
192) 


1. Set the bottom of the ladder elements to no 
more than ‘sof an inch separation and tem- 
porarily short circuit the ladder elements with 
а clip lead. Preset the trimpots R4 and R10 to 
‘midrange (12 o'clock). 


2. Connect an oscilliscope to ТР1 and TP. If 
you do not have a scope and your assembly is 
correct, you may assume the circuit is cor- 
rectly functioning if the following measure- 
ments are read. 

3. Obtain а 40-watt lightbulb used as a ballast. 
and an isolated source of 115 volts alternating 


current (VAC), preferably with a adjustable 
voltage transformer (variac) and a current- 
reading meter, A suggested circuit is described 
in Chapter 8 (see Figure 83). 


Rotate R19 full clockwise (CW) and quickly 
adjust RÀ to read a period of 40 microseconds 
(usec) (25 kHz). Turn RO back full counter- 
clockwise (CCW), 


"Turn off the power and remove the short 
across the ladder elements, as directed in step. 
1.Turn on the power and advance R19 in a 
CW direction, noting an are that forms and 
attempts to rise up the ladder. Switch out the 
ballast, noting the full action of the plasma arc. 
rising and breaking at around 3 inches and 
repeating. Check that the fan is fully on and 
measure 12 volis-direct current (VDC) across 
the leads. 


Observe the line current, noting that it rises to 
around 1 to 2 amps as the arc rises and breaks 
at the ladder top. 


Firmly grab a metal object and contact one of 
the ladder elements. The unit should quickly 
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Figure 19-3 Wiring diagram 


shut down. Note that R4 may be adjusted CW 7. Even though the circuit is intended for contin. 
to increase shutdown sensitivity or to full uous use, the project as described should not 
CCW to disable. The normal setting is at be left on unattended. 

midrange. 
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of parts layout 


Figure 19-4 Bottom view 


Ф 


Figure 19-5 Top view 


of parts layout 
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‘Table 19-1 Jacob's ladder parts Het # _ Шу. Description 


ic 12153 dual in-line package driver 


Oui 2 1RF4s0 maxi semizondacor eld‏ 3 ا 
ot, wu ear BK) cti (MOSFET‏ 
"e —‏ 
po‏ 
ak rere impor‏ " 
па 2 vat tan zenerides HINES‏ 
ЕТЕТ‏ 
m FCB and wire as shown ia Figure 193‏ 
"rm Ee‏ 
poc THERMOL 2 зама thermo pads for Qn Q2‏ " 
во lok serial mot SWNYLON2 632% hich yon erwt and metat‏ 
Rw 30-ohm, 3-watt mox resistor go‏ 
mA ee —‏ 
R9 100K, -watt resistor (br-blkyel). slow-blow fuse ji‏ 
кюз m—— mith сор =n нше,‏ 
Is creat ter 1190 a pcre em‏ " 
a колон ченен оошо wore НАСК‏ 
элю жам 5 кишене‏ 
Seco adipe экю L #20 red and black pieces of hookup wire‏ © 
ПОНИ ни реро "WRXKV — Sifeet 20 Kv silicon high-voltage wire‏ = 
== 
Gé а aloha are "ЭЕ Б ке ы‏ 
РЕЯ ael‏ 
LADDERS 218% ——‏ 
E — i‏ 
polypropylene capacitor‏ 
à р 8 pA‏ 
сюп 2 220 to 330 mfd/200-volt vertical Ке t SATIN INE‏ 
erre тува Tische wap Tor seeing TI‏ 
ES — эсим) 08 x intl blant shoei met ews‏ 
co 10 m2 avert ele е вотна чаа‏ 
edi‏ 
какша} 2 Мм inh exe andi oe‏ 
DIZA 4 INSIR 1 Ks Samp rertiter ет‏ 
bs INE квенья жиз a — Ax pinch wood icon aching‏ 
pipes‏ 
Dé IN914 silicon general purpose diode е‏ 
—" 
o0 IN4OD Lamp refer diode EEN roa E ОН‏ 
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This project provides a simple yet quite spectacular 
display of various forms of electrical plasma (see 
ше 20-1). The medium used is safe, ordinary, ra 
nped down to a rough vacuum of approxi 


fied 


mately '/ millimeters (which is measured in Torr, 
which is a measure of pressure equal to 1 millimeter 
‘of mercury). The plasma display takes on various 

forms from a well-defined, multivortex swir 


ped disks 


column of o aucer 


ism where the tornado can be controlled 
both in position, movement, and intensity 


The low-cost cor on includes the use of a 1 


gallon glass pickle jar as the plasma display vessel. A 
mouthed jar is preferred with a brass cap that 


ow the soldering of the necessary fit 


The. 
electrical input is supplied by the high-frequency, 
high-voltage Tesla project described in Chapter 17, 
‘Solid-State Tesla Coil" You will need access to a 
acuum pump usually found in most high school sci 
bs that will pump down the air. A pumped. 
down jar—one that is processed with a vacuum —is 


available from amazingl.com, Properly processed 
the display will last up to a year 
Theory of Operation 


А 


ated glass container is sealed and pumped 


Torrs of pressure. A metal cap seals the con 
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Figure 201 


Plasma ti 


Chapter Twenty 


tainer and serves as an electrode for charging the 
remaining thin gas mixture. The voltage applied to 
the cap is at a potential of 10 то 20 thousand volts and 
is at a high frequency of approximately 25 kHz. The 
‘capacitive effect ofthe thin gas causes a current to 
flow, creating the plasma discharges One may visual- 
ize the device in the following manner: A capacitor is 
formed by the conductive gas inside the container 
forming one plate, the glass envelope being the insu- 
lating dielectric and the outer air serving as the other 
plate. Any conducting object brought near the con- 
tainer now only enhances this effect and appears to 
draw the plasma arc to the point of contact. 


The vacuum will vary along with the physical 
parameters ofthe container and can be adjusted to 
enhance the type of discharge desired. A pressure 
where the plasma discharges are most defined may be 
critical. Increases will create a broken, wispy effect 
whereas a further decrease will broaden the discharge 
and eventually form striations as a series of weird, 
orange disks Any weird effects are possible from 
changing pressure, power frequencies, and voltage. 


The effect of where the conduction of a gas peaks 
ata certain pressure is known as the Townsend effect 
and becomes an important factor in the design of 
vacuum systems where medium- to high-voltages are 
encountered. The device as described does not use 
апу gas other than the existing atmosphere rarefied 
by evacuation. Other colors and effects are limitless 
‘when the builder chooses to charge the unit with 
other gases or combinations of pressures. 


Project Description 


The described device is intended for display pur- 
poses, novelty decorations, and special effects, as well 
as an educational science fair project demonstrating 
plasma that is controlled electrically and magnet 
cally, Special materials treated by a controlled plasma 
beam can also be realized, 

Plasma is often considered to be the fourth state 
of matter. It consists of atoms that are ionized and 


demonstrates peculiar effects unlike the other three 
forms of matter. 

Columns of pinkish and purplish plasma are 
attracted to external influences such as fingers and 
other objects when placed on or near the display con- 
tainer. These columns of plasma light span the entire 
length of the display container, dancing and writhing 
with a tornado-like effect. Balls of plasma and fingers 
are created and controlled by simply touching the 
container. This effect cannot be effectively or justifi- 
ably deseribed in words and can only be appreciated 
when actually observed, 

‘The device is low powered, high frequency, and. 
high voltage, producing the necessary parameters for 
obtaining the described plasma effect. This generator 
utilizes conventional electrified circuitry, consisting of 
a transistor switching the ferrite core of a high-volt- 
age resonant transformer (similar to a TV flyback). 
Power for the transistors is obtained from a simple 
step-down transformer and rectifier combination. 


Assembly Instructions 


"This project will require a properly working Tesla. 
driver, as described in Chapter 17. 

Obtain a 1-gallon pickle jar or the equivalent with 
a brass- or tin-plated metal cap for the display con- 
taner, as shown in Figures 20-2 and 20.3. The display 
container must have a provision for depressurizing 
and then being permanently sealed. Again, this metal 
cover of a pickle jar makes an excellent choice 
because a piece of copper capillary can be directly 
soldered to it, forming a good, vacuum-tight seal and 
allowing pinching off for scaling. Should the display 
‘container require repumping, the pinched capillary 
may be easily reopened for reconnection to the vac- 
uum system. 

‘The display container may be mounted on a suit- 
able stand that houses the generator beneath, resen 
bling a water cooler. Refer to the figures for final 
assembly and pump down instructions. 
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Noto thatthe panny sifons up the thin metal 
cover t0 provide а sturdy mounting point for 
the copitary tubing. 


Automotive ^ Cover preparation: 
‘vacuum hose 1. Drita 125" hole in tho conter ofa copper penny and in the jar cover. 
2. Throughly cen the penny and cover to a bare shiny surface. 
3 Obtain a propane torch and solder the tube tothe penny and о the jar cover as shown. Try not 
1o bum the jar seal. Verity that he solder completely seals this point as any leaks wil prevent 
operation. 
4, Тоюу clean the jar and tet it dry. Put in microwave and "nuke" for 30 saconds. 
5, Apply vacuum grease to the jar seal and Voy screw onthe сар. 
9. Units ready to pump down, 


Vacuum gauge may be a capsule for reading in Tors ora 
Pani tor more precise, lower readings. 


TIG stage roughing pump 


1. You wil need a roughing pump good for puling a vacuum below 100 mils, 
а Piani gauge, and a bleed'offvave PV 

2. Connect output of power supply o metal base section. Verity proper Isolation from any conducting objects 
эз this point must suppor the high voltage and p requency energy for this setup. 

3. Side copper capilary into appropriate secton of vacuum hose. 

4: Абон to pump down to rit of system-should be below 100 militon. 

5. Bleed offto Tor and apply power noting rarefied alr glowing а purpiish pink. 

^ Disconnect rom vacuum system and pinch ой section of rubber hos as shown. 

T. Connect power supply output now to copper ube on cap and reapply power noting а wel defines tomado- 
shaped discharge extending the еттп o jar. Display is visible under normal Nging but should be qute 
Spectacular inthe dark. See note blow 

NOTE: Display may vary with temperature, proximity to other objects, grounding and. of course, pressure of ir 
inside. Many display variations are possible and experimentaton s suggested. 


Figure 20-2 Assembly and pump data 
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‘connections made to 
copper ube by a slip ft 
to vacuum hose. 


Jaris sealed via a smal washer pinching tne 
теде rubber nose. Tis method provides 
excellant temporary seal tat is easy removed 
for repumping etc. 


Caution: Jaris under a high vacuum and shouid be placed 
ina meshed bag to contain fying shards of glass if esed in 


м DANGER: Jar is under 


a high vacuum and 
will implode violently 
if broken. 


‘Output tom power supply can cause a moderately рашы 
shock or bum. isnot injurious ого threatening due to 
low curent and nign kequency. 


Insulating piate-use lass or plastic. Dry wood 
wl work but might ech o energy. You тау 
Эво suppor К оп а glass mixing bow 


Use a metal plate by grounding, ungrounding or 
attaching various lengths of wire etc. or best 
resurs. 


Operation 
1. Place an approx. 6 x8" piece of metal on a larger piece of glass or other insulating materia 

2 Piace jar as shown on metal plate. Do not ground for now. 

3. Very proper operation of power supply as shown on instructions. 

4. Connect up green grounding lead to a postive earth ground. Failure to do this wil rasuk in improper operation. 
5. Connect output lead о copper capilary tube exiting the jar cover. 

6. Rotate power cont full CCW and tum on power switch. 

T. Rotate power control unti you get desked effect that should be a pink column of energized plasma resorting a 
tomado. 


Bring hand near jar and note attraction of display. 
‘This demonstrates the capacaive effect produced by proximity of two conductive objects. The high: 
frequency curent now wants to ow between these points that form a capacitive reactance, 


Hold a fuorascent am near tho jar and note thing! This demonstrates the radiative effects 
ofthe energized plasm and provides an interesting science project. 


M you are fortunate enough to have access to a vacuum pump, experiments with diferent 
Prossuros can iid some real interesting resus. 


Adjust power contol knob for maximum display. Note а peak in adjustment 
Do not leave on for extended periods of ime unt you check for heating of supply and jar. 


Figure 8037 Plasma tornado jar chip 
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Application and Operation 


The display is inside a glass enclosure and resembles 
a tornado shape of glowing and swirling plasma. It 
dances and jumps to anything brought near it and is 
highly visible, even in normal, fluorescent lighting. 
‘This sensitivity to any external capacity creates many 
bizarre and seemingly striking effects. The plasma 
also can light up a fluorescent lamp when brought 
near the glass enclosure without any wires or connec- 
tions of any kind. This feature demonstrates the 
highly radiative properties of the plasma field and 
serves as an excellent science fair project or a unique 
conversation piece. 


Special Note 


‘Your display will vary over time, starting out as a 
wide, undefined glow with purplish and orange disks 
and eventually forming a defined purple tornado-like 
vortex extending to the length of the container. This. 
change is due to the pressure increasing and а func- 
tion of leakage and internal impurities The system, 
properly processed, should be active for up to months 
before repumping is required, 
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"This chapter shows how to construct a novelty 
product that provides a bizarre special-effect light 

lay. It is fashioned after the Siar Wars lightsaber 
(see F 


ure 21-1) and uses a recently patented phe- 


nomenon involving "traveling plasma" (our patent 
#51089745). Total control of this display effect is 
accomplished by simple grip contract on the saber's 


handle. No switch is used in any way. Energized 


plasma (an electrically ignited gas giving off visible 


ht) travels up the saber, illuminating its length as it 
moves. The effect is greatly enhanced in darkness and 
is quite dramatic when properly controlled by the 
user. This gives the effect of a controllable length of 


visible li 


ıt appearing to emanate from the handle of 
the device and continues out into space. A striking 


visual display now results when operated at low 
levels. 


Expect to spend $25 to $35 for this awesome, 


aitention-getting display project. Instructions are 


detailed with all the specialized paris, the printed cir: 
сий board (РСВ), and the actual plasma tube avail 
able from wwwamazing].com, The parts list is 


included in Table 21-1 at the end of the chapter: 


Figure г! Lightsaber 
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Circuit Theary 


The system utilizes a high-frequen 


bigh-vol 
plasma power source that requires only one electrode 
ог an external capacitive electrode for input to the 
plasma display discharge tube (see Figure 21-2). The 
external capacitive effect greatly reduces the cost of. 
producing this plasma tube, as no internal electrode 


or glass-to-metal seals are required. Also eliminated 
are any grounds or electrical returns required in соп. 
ventional systems 


Ignition of the plasma dischar 


e appears to occur, 
extending outwardly into space without a return соп. 
nection, In actuality, 


h-frequency electrical cur- 
rents flow through the capacitive reactance of the 
plasma tube with the surroundings where the glass 
enclosure acts as the dielectric between the two. The 
user, by hand contact with the control pads, forms the 
other plate of this virtual capacitor 

The circuit consists of transistor ОЗ connected as a 


Hartly-ype oscillator where its collector is in a series 
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Figure 21-2 — Plasma lightsaber schematic 


with the primary winding, PRI, of transformer Т1 and 
is energized by batteries B1 and B2. The drive signal 
to its hase is obtained by a feedback winding (FB) 
properly phased to allow oscillation to take place. 
‘The base current is limited by resistor R4 and biased. 
into conduction by resistor R3. Capacitor C3 speeds 
up the switching times. The oscillations produced are 
ata frequency of approximately 100 kHz. This is usu- 
ally determined by the resonant frequency of TI and. 
tank capacitor C4 

The output of ОЗ is controlled via the conduc- 
tance of pass transistor Q2 by biasing its base wit 
ramp signal from transistor O1. C2 bypasses any 
high-frequency switching currents to the common 
line of the circuit. This approach provides a positively 
defined state between the energized and denergized 
plasma, hence its lit display length. 


The current through Q2 and therefore the power 
to O3 is controlled by the DC ramp amplifier O1, The 
01 transistor is now controlled when a base current 
flows through resistor R2. This occurs when the user's 
fingers simultaneously touch the two external pad 


M 
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contacts biasing Q1 to a point dependent on the. 
user's contact resistance. This effect produces the 
variable current ramp that controls the current 
through pass transistor Q2, hence controlling the out 
put of Q3. No ооп switch is necessary since total 
power is controlled by the user's finger contact, a 
capacitor СІ bypasses any external signals that may 
cause premature operation, and R1 controls the sen- 
sitivity range of the necessary contact resistance for 
full ignition as well as linearity. 


Construction 


The device can be built in two parts, consisting of the 
display and power sections These are easily sepa- 
rated for convenience should the plasma display dis- 
charge tube become broken or damaged. Also, we 
must consider the option of using display tubes with. 
other gases producing different colorful effects. 
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The display section of the device can consist of a 


12-10 36-inch length of small-diameter neon or Construction Steps 
another gas tube. Only one electrode is necessary on 
the display tube, thus eliminating unnecessary cost ште 21-3 shows the foil traces for those wanting to 


‘This internal gas tube is centered in a clear or colored lg their own PCB. To begin construction, follow these 
plastic tube that serves for protection from breakage steps 
and provides a more enhanced visual effect due to its 


diffusive, refractive, and diffractive optical properties. 


1. Lay out and identify all the parts and pieces, 
and check them with the parts list. Note th 
some parts may sometimes vary in value. This 


4— م 
This view is helpful for those who want to m‏ 
design their own layout on a vector or J‏ 
perforated circuit board. Component leads 4‏ 
may be used for most routing traces with D‏ 
heavier leads for the wider traces, K‏ 
02249 


н о 


Figure 213 X-ray view showing foil traces and pads 
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Figure 2-4 View showing paris placement on board 


is acceptable as all components are 10 to 20 
percent tolerant unless otherwise noted. 


Identify the pins on the base of transformer 
‘TI, as shown in Figure 21-4. 


Insert components into PCB PCPFS as shown 
їп Figure 21-4. Note to leave at least «to Vs of 
an inch of lead between the actual compo- 


Heatsink мәсе смеа tom a 1 1 ude 
piece of 116 затем 


Note pin ae meted on 
pion 3 as marked on 
pred cect board. 


pes 


nents and the surface of the board. Also notice 
the polarity on C2 and the proper position of 
transistors Q1 and ОЗ. Solder the connections 
and cut away the excess leads, Connect the TI 
transformer using short pieces of bus wire and. 
secure И to the board using some tape. Then 
attach the leads for B1 and B2. Note thes 

leads are strain relieved by passing through 
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the holes on the foil side of the board. Solder 
11-inch leads for contact pads located on the 
enclosure tube. These may be shortened later. 
Check for accuracy, the quality of solder joints, 
potential shorts, and so on, 


4 Obtain a 12- to 36-inch neon tube, NE26, as 
shown in Figure 21-5, Note that the neon tube 
is shown utilizing only one internal electrode. 
An external electrode consisting of a piece of 
metalli: tape wrapped around the tube end 
will also work. The internal electrode 
approach seems to work slightly better as the 
input impedance of the feedpoint is obviously 
nonreactive, now being only resistive. 


Note that the assembly of the tube is beyond 
most hobbyists and probably should be 
obtained as indicated on the parts list, Solder 
the tube to the assembly board as shown in 
Figure 21-5 and secure it with some room tem- 
perature vulcanizing (КТУ) silicon rubber. 
Insert a piece of plastic vinyl tubing between 
the tube and the PCB to protect the tube from 
hitting the assembly board and possibly frac- 
turing. 


Connect two 9-volt batteries or a 9-volt power 
converter. Note that batteries are connected 


in a parallel way to supply more current and 
consequently last longer, 


6. You may verify the circuitry by connecting a 


current meter in series with the batteries and 
note it reading zero. Turn the meter range 
down a step ata time to 50 micro-amps or the 
lowest range. The meter should still read zero, 
Note that any current flow in this test will 
wear down the battery over a period of time, 
indicating transistor leakage or a wiring error, 
The battery will drain down even if the saber 
is not in use, 


Now set the meter range to read 300 to 400 
‘milliamperes and reverse if necessary. Make 
contact between the pads’ — and + leads, 
Note that the neon tube fully ignites and the 
current meter indicates around 300 mil- 
mperes Please refer to the test points in. 
Figure 21-2 И you experience difficulty. These 
are explained in the supplementary test points 
section. 


‘Attempt to make contact between these 
points using the resistance of your finger and 
verify the partial ignition of the neon tube, 
Dampen your finger if the skin is dry. This ver- 
ifies the proper operation of the electronics. A 


жеңү 


Figure 2-5 X-ray view of handle innards 
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dry hand may require a tighter grip, whereas a 


damp hand requires only а light touch to. 
achieve full plasma ignition. 


Mechanical Rssemblu 
Steps 


‘To begin the project assembly, follow these steps: 


1. Cuta 29 Y-ineh length of 1-inch OD plastic. 
tube for the shroud, as shown in Figure 21-6. 
Even up and remove sharp edges from the 


ends, A red transparent tube greatly enhances 


the display when using red neon ваз. 


2. Fabricate four flexible spacer rings from a 
sheet of clear, flexible /-inch vinyl, as shown 
in Figure 21-6. These spacers position the 
neon tube, NE26, inside the plastic shroud and 
offer some shock protection in case the units 


Figure Sig "Assembly of display mabe, shroud and spacers 


are mishandled, The center holes should be a 
snug fit to the neon with the outer diameter 
providing reasonable friction to the inner 
walls of the shroud tube, These spacer rings 
should bc positioned on the NE26 display 
tube as shown, Note that other materials may 
be used for this part. 


3. Fabricate three adapter rings as shown in Fig- 
ure 21-6. The outside diameter must fit snugly 
into handle HA1. A 1-inch hole must be in the 
true center and fit snugly around the shroud, 
‘These are positioned and glued to the shroud 
tube, as shown in Figure 21-5. 

4, Fabricate САР? with a L-inch center hole and 
position it on the shroud assembly as shown in 
Figure 21-5. It should abut closely to the for- 
ward adapter ring. 

5, Fabricate handle HA1 from a 10-inch-long 
piece of 1%- X "finch rigid, wall polyvinyl 
chloride (PVC) or an equivalent material 
Place two, small '/i-inch holes as shown in 
Figure 21-5 for contact probe leads. Note that 
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the position is not critical and can be placed to 
suit your preference. 


6. Insert the NE26 tube assembly (see Figure 21- 
6) with spacer rings along with the assembly 
board into the shroud as shown. It may help 
to moisten the inner walls of the shroud by 
breathing into one end and quickly inserting 
the neon tube assembly. You may also use a 
mist bottle. Work gloves should be used to 
avoid injury in case of breakage. 


7. Insert the above assembly into handle HA1 
with the forward adapter ring recessed into. 
the handle approximately / of an inch (see 
Figure 21-5). You may glue it in place or leave 
it as is for disassembly. Slide CAP2 into place 
as shown, Please note that it may take consid- 
erable force as the fit is tight and will not nor- 
mally need gluing, 


8. Using extreme patience and your own ingenu- 
ity attempt to thread the probe wires through 
the holes in HA1, as shown in Figure 21-5 
Sandwich the stripped ends to the handle with 
small pieces of metallic tape as shown, Note 
that electrical contact is made to the metallic 
probes by this sandwiching action. Cut the pads 
to shape for appearance using an x-acto knife. 


SPACERS i 


Figure 2k7 Plasma lightsaber final view 


9. Insert two fresh, standard 9-volt alkaline or 
lithium batteries into СЕЛ and two battery 
snaps into the handle. Obtain some foam rub- 
ber and use some pieces to hold the batteries 
in place. Secure the end with the CAP3 cap. 
Test the unit by touching the probes and ver: 
ify that the correct operation occurs Verify 
the heatsink is not too hot to touch 


10. Finally assemble everything as shown (see 
Figure 21-7) by attaching the caps into place 
along with any labels or decals. Now go forth, 
have fun, and may the force be with you, 


Test Points and 
Troubleshooting 
Suggestions 


лэаеззчБтт ешзета 


‘The following are some measurements for testing the. 
device 


* Measure 9 VDC at the TPA point and at the 
COM line. If the previous tests cannot be 
obtained, it is suggested to double-check all 
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wiring and components for correct placement. 
Pay attention to ОТ and Q2, as they are not. 
the same, 


* Measure 0 VDC at the TPB point and at the 
CON line. 

* Short contact probes A and B together and 
now measure 8 to 9 VDC at TPB. 

+ I the display tube fails to ignite, double-check 
all the wiring and components for correct 


placement. Pay attention to O1 and Q2, as 
they are not the same, 


Special Notes 


Gas tubes longer than 30 inches may require a 12- 
volt battery pack to activate to full length. 

"The electronics assembly and batteries will easily 
fit into the often preferred Graphlex and Heiland 
camera flash handles. Contact the factory for facsimi- 
les of this hard-to-find part. 


This chapter's plans show the unit built with a 26- 
inch gas display tube. The system is designed to use 
any length of tube up to 36 inches long. The only 
modifications will be the length of the outer shroud 
tube and adding or subtracting the spacer rings Our 
standard lengths of tubes are 12,26, and 36 inches. 
The touch probes may be replaced by a 1 megohm 
adjustable pot and switch for varying the discharge 
length. RI must be changed to a 47-kilo-ohm value. 


Batteries 


‘The unit will work with two alkaline batteries con 
nected in parallel to double the current rating for 
about five hours of “off and on” operation. Two 
lithium batteries, while more expensive, will allow 
eight hours of operation. The suggested nickel-cad- 
mium (NiCad) rechargeables are Varta (TR % for 9.8 
volts The running time for two batteries will be 
almost an hour before recharging, 

‘Thirty-six-inch red neon units may require 12 
volts, which is obtainable by using 8 AA cells to fully 
ignite the display. You may also use two AAA cells 
connected in a series with the existing two 9-volt bat- 
teries. The wiring is shown in Figure 21-2. This 
approach allows fitting with the Graphlex and Hei- 
land handles, as were the original props. Double- 
check the heatsink tab for ОЗ. 


Applications 


The property of the moving, ignited plasma your 
lightsaber produces can be utilized to provide an 
indicator of direction, such as turn signals for vehi- 
les semaphore signaling, pointing devices, or an 
excellent safety device for nighttime jogging or walk- 
ing as a visible, piercing colored light is produced. 
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Table 21-1 Plasma lightsaber parts list 


Ret Bi. Description BEF 
RI Smeg, walt resistor (arbhar) 
m 1K, ewat боевой) 
m 22K wat resistor (red redred) 
к ATK wat resistor (yet purted) 
RS 350ohm, wat resistor (or orb) 
а 1 mf, Sot plastic capacitor 
а 10 à 250 electrolytic capacitor 
e 222 mfd, 2501 plastie capacitor 
а 1 mtd 400 olt metal polypropylene capacitor. 
о PN2907 PNP GP transistor 
o PN2222 NPN GP transistor 
o MIEIS2 power tab NPN transistor 
n Ferrite high-voltage transformer E 
cu B Battery snap connectors 
керез кв ris 
ням Heatsink bracket and #6 X inch sheet metal screw 
BUSWIRE "Turccinch piece of bus wire for connecting TI pins 
wre 2 12-inch lengths of #24 vinyl hookup wire 
 ADPAPTERINGS 3 114 OD X 1 hole x n Lexan washer fabrication 
SHROUD. 29% X 1 OD X Vis wall Lexan or other clear or colored 
plastic tubing 
SPACER à ЛЫ коз hole X e exible, безг vinyl washer 
E inch dear plastic cap 
car "ine black plastic сар with inch hole 
cars | neh black plastic cap 
PROBE 2 2- inch strips of adhesive, solderable, metallie tape 
HA 10:625 1 Yeinch black plastic handle 
INSERT r x inch Tygon tubing 
NEI 2inch x milimeter special prepared plasma tube #NE26 available in "phaser" 


green. "photon" blue, "starfire" 
purple or “neon” red 
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This project shows how to build a device that pro- 
duces a bizarre yet interesting electrical phenomena. 
that possibly may provide the propulsive forces used 
for space travel in the near future. A high potential 


source is allowed to leak off charges by being termi 


nated into a sharp and pointed object, A charge emis 
sion now occurs due to the repulsive force of like 


charges occ 


he pointed end, producing a high 
density of charged particles that possess mobility 
over a distance. The finished unit is intended for use 


Figure 224 Jon ray gun. 


by the electrical physicist (see Figure 22-1) as well as 
for educational demonstrations, material testing, and 
many other applications as presented in this chapter 
Expect to spend $75 to $100 for this useful electri- 
cal device, Assembly will require only basic hand 
tools wiring, and soldering. The finished projec 


be used with caution as moderate electrical charges 
сап be generated at a distance. The parts list for this 


project is shown in Table 22-1 
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Circuit Operation 


Your 


ray gun requires a high DC voltage at a very 
low current. The driver power supply. as shown in 
Figure 22-2, generates over 600 micro-coulombs (600. 
micro-amps per second). This amount is а large num- 
ber of ions and is sufficient to induce shocks at a dis- 
tance, charge objects, and perform a host of bizarre. 
electrical experiments. Even though the current is 
Jow, improper contact can result in a harmless yet 
painful shock. 

The output voltage of the driver is obtained using 
a Cockcroft Walton voltage multiplier with 4 to 10 
stages of multiplication. This method of obtaining 
high voltages was used in the first atom smasher ush- 
ering in the nuclear age. The multiplier section. 
requires a hiph-voltage/frequency source for input 
supplied by transformer T1, producing 6 to 8 Kv at 
approximately 30 kHz. You will note that this trans- 
former В а proprietary design owned by Information 
Unlimited, The partis small and lightweight for the 
power produced. 


P 


Figure 22-2 Jon ray gun schematic 


"The primary winding of T1 is current driven. 
‘through inductor L1 and is switched at the desired 
frequency by field-effect transistor (FET) switch O1 
‘Capacitor C6 is resonated with the primary of TI and 
zero-voltage switches when the frequency is properly 
adjusted. (This mode of operation is very similar to 
lass E operation.) The timing of the drive pulses to 
OI is therefore critical to obtain optimum operation. 

The drive pulses are generated by a 555 timer cir- 
cuit (11) connected as an astable multivibrator with a 
repetition rate determined by the setting of trimpot 
(RI) and fixed-value timing capacitor (C2). I1 is 
now turned on and off by a second timer, 12, This 
timer operates at a fixed frequency of 100 Hz but has 
an adjustable “duty cycle" (ratio of on to off time) 
determined by the setting of control pot R10. I1 is 
now gated on and off with this controlled pulse, pro- 
viding an adjustment of output power. 

Even though the output is short circuit protected 
against a continuous overload, constant hard discharg- 
ing of the output can cause damage and must be lim- 
ited. A pulse current resistor, R7, helps to protect the 
circuit from these potential damaging current spikes. 
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Power input “enable” is controlled by switch S1 
that is part of control pot R10. A trigger switch (PBI) 
allows instantaneous control. The actual power is a 
battery pack placed in the handle that consists of 8 
АА cells in a suitable holder. A virtual ground is pro- 
duced by user contact to the circuit return via a 
metallic probe built into the handle. 


Construction Steps 


Here you'll begin construction of the electronic ion- 
generating power supply. The ion generator is shown 
built using a perforated circuit board, as this is the 
preferred approach for science projects because the 
system looks more homemade, 

The perforated board approach is more challeng- 
ing, as the component leads must be routed and used. 
as the conductive metal traces, We suggest that you 
closely follow the figures in this section and mark the 
actual holes with a pen before inserting the parts 
Start from a corner, using it a reference, and proceed 
from left to right. 

‘The printed circuit board (PCB) only requires that 
you identify the particular part and insert it into the 
respective marked holes, Soldering is now greatly 
simplified, 


Board Assembly Steps 


"To assemble the perforated circuit board, follow 
these steps: 


1. Lay out and identify all the parts and pieces. 
Verify them with the parts list, and separate 
the resistors as they have a color code to 
determine their value as noted, 


2. Cut a piece of -inch grid perforated board to 
a size of 4.8 Х 2.9 inches Then cut a piece of 
10- x 29- x ,063-inch polycarbonate for the 
multiplier section. Locate and drill the holes 
as shown in Figure 22-3. An optional PCB is 
available from Information Unlimited. 


3. Fabricate the metal heatsink for Q1 from a 
piece of 063 aluminum at 1.5 X .75 inches, аз 
shown in Figure 22-4 


4 Assemble L1 as shown in Figure 2244. 


5. M you are building from a perforated board, 
insert components starting in the lower left 
hand corner, as shown in Figure 22-5 and 22-6. 
Pay attention to the polarity of the capacitors 
with polarity signs and to all the semiconduc- 
tors Route the leads of the components as 
shown and solder as you go, cutting away 
unused wires. Attempt to use certain leads as 
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iver and multiplier board fabrication. 
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Figure 22-5 Рал identification 
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wire runs or use pieces of the included #22 bus 
wire. Follow the dashed lines on the assembly 
drawing as these indicate connection runs on 
the underside of the assembly board, The 
heavy dashed lines indicate use of thicker #20 
bus wire, as this is a high-current discharge 
path and common ground connection. 


Attach the external leads as shown in Figure 
22-6. Figures 22-7a and 22-7h are enlarged 
views of the assembly board wiring, 


Assemble the voltage multiplier as shown in. 
Figure 22-5. The project shows 10 stages of 
voltage multiplication, Each stage consists of 
two capacitors (C20xx) and two diodes 
(D20xx). The stages can be reduced to a num 
ber of 10 where you will obtain 7 to 10 Kv of 
output as cach stage contributes this amount 
of additional voltage, Additional stages over 
10 will produce more ions but will only gener- 
ate a higher potential when terminated into a 
smooth 4- to S-inch terminal 


Double-check the accuracy of the wiring and 
the quality ofthe solder joints, Avoid wire 


Sen arm 207a кезэл an retta is 


bridges, shorts and close proximity to other cir- 
cuit components. If a wire bridge is necessary, 
sleeve some insulation onto the lead to avoid 
any potential shorts, See the note in Figure 22-5 
showing smooth, globular solder joints for all 
ih-voltage points on the multiplier board. 


Testing Steps 


To run a test on your device, follow these steps: 


1 


Preset trimpot R1 to midrange and R10 to full 
clockwise (CW). 


Obtain a 25-megohm, 20-watt high-voltage 
resistor. You ean make this part by connecting 
25 1-megohm, L-watt resistors in a series and. 
sleeving them into a plastic tube, Then seal the 
ends with silicon rubber 


Obtain а 12-volt, DC. 3-amp power converter 
ога I2-volt battery. You may use the В AA 
celis in the specified holder. 
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Figure 22-6 Wiring connections and external leads 
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Figure 22°7A Enlarged view of the assembly board 


\ 
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Figure 3838 Enlarged view of the high-volage schon ofthe assembly board 
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4. Connect the input to the power converter and 
the midsection of the multiplier section to the 
25-mepohm load resistor. Connect oscillo- 
scope to drain pin of Q1 and set it to read 100 
volts with a sweep time of 5 microseconds 
(шев). 


S. Apply power and quickly adjust RI to the. 
wave shape shown in Figure 22-2. The spark 
gap may fire intermittently and should be 
respaced just to the point of triggering. This is 
usually between 25 to 30 Kv. 

6. Rotate RIO counterclockwise (CCW) and the 
input current smoothly drops almost to zero. 
"This control varies the ratio of off to on time 
and nicely controls the system current to the 
ion emitters. 


I you have access to a high-voltage probe meter, 
such as a ВАК НУ, it will be possible to measure 
the direct output, noting 20 to 30 Kv across the 25- 
тер load resistor. This equates to over 30 watts! You 
will see a smooth change in output as R10 is varied. 
Also note that the output voltage indicates only 
half the output value and is also heavily loaded by 
the load resistor along with the rest of the system. In 


actual usage in the intended ion and charge gun, the 
input current will be adjusted low by the setting of 
RIO as excessive power is not necessary. 

Also do not continually allow a hard spark dis- 
charge ascircuit damage can occur. 


Mechanical Assembly 


‘To put the rest of the device together, follow these 
steps 


1. Create the main enclosure (ЕМІ) from a 15- 
inch section of 2 inch schedule 40 PVC tub- 
ing, as shown in Figure 22-8, Note the 2 
"inch clearance holes accessing the retaining 
screw on LUGS that are necessary to secure 
the emitter selection and passage of the leads 
to the HAI handle section, You may want to 
use a piece of 2 inch OD clear plastic tub- 
ing with a 2-inch ID for this piece as it allows 
viewing of the circuit innards and can be 
impressive if your assembly is neat and 
orderly 


Figure 22-8 — X-ray view on circuit innards 
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2. Build the handle section HAL from a 6-inch 
piece of 19-inch schedule 40 PVC tubing, 
Note the contour that is filed out to fit the 
curvature of the enclosure section is at a slight 
angle, providing a gun-like look, You will need 
a small ole for the passage of the BRKI 
grounding lead and a hole for the pushbutton 
switch PBI. The hole will require recessing 
using a "inch wood bit because the width of 
the handle tubing is too wide to allow ade- 
quate clearance for the securing nut. 

3. Create the bracket, BRKI, from a 10-inch 
length of '-inch (35 aluminum strip and 
shape as shown in Figure 22-8. Drill holes for 
the screws (SCRWI). 

4, Assemble everything as shown in Figure 22-9, 
reading all the data in the figure. 


С) Figure 22:8 fon ray and charge gun 


Operation and 
Applications 


‘The units output will be a зой, bluish flame forming 
at the emitter point, Ions are produced by charge 
concentration occurring at ће end of the ion emitter. 
In order to be optimized, a return path to ground is 
necessary and is provided by a conductive hand grip. 
connected to the common line of the circuit. The user 
now creates the ground return or electrical image 
necessary for enhancing the charge and ion mobility. 


Control of the system is done via а pushbutton 
switch. This switch can easily be modified or changed 
to suit the user's needs A low-current, spring-loaded 
push button is shown. 


c 


ENT enclosure ue. Fabicato to sight angi. N iê tached 
фу an almum bracket ВАКТ ad scm SCRI 

‘Bracket s ocencany connected 1o orc ипи! ground retum 
of mutiper secton by a we laa като a smal hoe к me 


Байелез are inserted by removing cap CAPS and siding out 
"atr hor B and sein # АА ces. Alach ine cip and 
тепа Aways vey tat he banieres are making proper 
боша i he end contacts o e пона as some. pong пен 
жун and domo alow the bares 1o side inio pace 
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Power to the unit is via an eight AA cell battery 
pack fitted in the handle. This approach provides û 
neat compact unit. Rechargeable batteries may be 


used, utilizing a built-in charging circuit for those 
applications where constant use is required. 

Your ion ray gun demonstrates an interesting phe- 
nomenon involving the mobility of charged particles. 
Tt is capable of producing the following effects: 

‘+ Inducing electrical shocks in other people 


= Causing lamps to licker and ignite without 
contact 


* Casing paper to stick lo surfaces, playing 
cards and so on. 


«= Causing motion of objecis/ion motors 


» Charging of objects to a high potential with- 
‘out contact 


* Static electricity experiments 
‘+ Kirlian photography and ozone production 
‘+ Strange and bizarre effects on certain materials 


\ у a 


Experiment A 


a 


* Effects on painted and insulated surfaces that. 
require darkness 


* Effects on vapors, steam, and liquids 
» Visual discharge of plasma force, corona, and 
soon 


» Elfect on electronics equipment, TV, and com- 
puters—use caution 


The device accomplishes all the previous effects 
without any direct connections other than the travel- 
ing of ions through the air. In order to demonstrate 

is necessary to produce voltages of mag- 


nitudes that may be at a hazardous shock potential 
but ata relatively small amperage. Even though the 
device is battery operated with low-input voltage, it 
must be treated with caution, Use discretion when 
using, as itis possible for a person wearing insulated 
shoes to accumulate enough of a charge to produce а 
moderately painful or irritating shock when he 
touches a grounded object. The effect could cause 
injury to a person in weak physical condition (note 


Experiment = 


Experiment 


Experiment с 


Figure 2210 Experiments 
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Chapter Twenty-Two 


the warnings). The effects depend on many parame- 
ters including humidity leakage amounts types of 
objects and proximity. 

"The device can be used in two ways When the out- 
pul is terminated into а large, smooth-surface collec- 
tor such as a large metal sphere or oblate, it becomes 
a useful high-potential source capable of powering 
particle accelerators and other related devices. It may 
be built as a producer of negative or positive ions, 
demonstrating a phenomenon that is often regarded. 
аз a demerit when building and designing high-volt- 
ago power supplies. 

The device is then terminated into a sharp point. 
where the leakage of positive or negative ions can. 
‘occur. This will result in corona and the formation of 
nitric acid via the production of the ozone produced 
when combining with nitrogen and forming nitrous 
oxide, which, with water, produces this strong acid. 
‘The production of ions as leakage also robs the avail- 
able current from the supply. 


Experiments 


‘The following experiments are graphically shown in 
Figure 22-10. It is well known that high-voltage gen- 
erators usually consist of large, smooth-surface col- 
lectors where leakage is minimized, allowing these 
collective terminals to accumulate high voltages with 
less current demand. Leakage of a high voltage point 
is the result of the repulsion of similar charges to the 
extent that these charges are forced out into the air 
as ions. The rate of ions produced is a result of the 
charge density ata certain point. The magnitude of 
this quantity is a function of voltage and the recipro- 
cal of the angle of projection of the surface. 

Note that Experiment A in the figure shows why 
lightning rods are sharply pointed. This causes the 
charges to leak off into the air before a voltage can 
be developed to create the lightning Бой. 


It is now evident that to create ions it is necessary 
to have а high voltage applied to an object such as a 
needle or another sharp device used as an emitter. 
‘Once the ions leave the emitter, they possess a cer- 
tain mobility that allows them to travel moderate dis- 
tances, contacting and charging up other objects by 
accumulation and collision. 


Experiment B shows St. Elmo's Fire, This glow dis- 
charge occurs during periods of high electrical activ- 
ity It is a corona discharge that is brush-like, 
luminous, and often may be audible when leaking 
from charged objects in the atmosphere. It occurs on 
ship masts aircraft propellers, wings, and other pro- 
jecting parts, as well as on objects projecting from. 
high terrain when the atmosphere is charged and a 
sufficiently strong electrical potential is created 
between the object and the surrounding air. Aircraft 
most frequently experience St. Elmo's fire when fly- 
ing in or near cumulonimbus clouds in thunder- 
storms in snow showers, and in dust storms. 

Experiment C shows a flashing fluorescent or 
neon light This experiment demonstrates the mobil- 
ity of the ions and their ability to charge up the 
capacitance in a fluorescent light tube and discharge 
in the form of a flash. For this experiment, perform 
the following steps 


1. Have a friend carefully hold а 10- to 40-watt 
fluorescent light or neon-filled tube and turn 
off the lights. Allow your eyes to become. 
accustomed to the total darkness 


2, Hold the end about 3 feet from the output of 
the fon ray gun and note the lamp flickering. 
Increase the distance and note the flicker rate 
decreasing. Under ideal conditions and total 
darkness, the lamp will flicker to a consider- 
able distance from the source. Use caution in 
total darkness. Hold the lamp by a glass enve- 
lope and touch the end pins to a water pipe, 
‘metal objects, and so on for best results and. 
the brightest flash. The flash time is the equiv- 
alent of the equation T = СУЛ, where T is the 
lime between flashes and V is ће flash break- 
down voltage characteristic of the tube. C is 
the inherent capacity in the tube and Lis the. 
equivalent of the amount of ions reaching the. 
lamp and obviously decreases by the ‘/ power 
of the distance. 


Experiment D concerns ion charging. This demon- 
strates the same phenomena as in the previous exper- 
а different way. Perform the following 


1. Setup the unit as shown with a ground con- 
tact about % of an inch from the charge 
sphere. 
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2, Note the spark occurring at the grounded con- 
tact as a result of the ion accumulation on the 
sphere, Increase the distance and note where 
the spark becomes indistinguishable. 

3. Obtain a subject brave enough to stand a 
moderate electric shock (use caution as а per- 
son with a heart condition should not be near 
this experiment). 


4, Have the subject stand on an insulating sur- 
face and then touch a grounded or large metal 
object. Shoes with rubber soles often work to 
an extent. 


Experiment E shows an ion motor. This dramati- 
cally demonstrates Newton's law of action producing. 
a reaction. Escaping ions at a high velocity produce a 
reactive force. This is a viable means of propulsion. 
Tor a spacecraft where hyper-velocities may approach 
the speed of light in this frictionless environment, 
Here you will work with a rotor and pin attached to a 
sphere via a lump of clay or something similar. A 
piece of folded paper will sometimes work. 

Form a piece of #18 wire as shown, For maximum 
results carefully balance and provide minimum fric- 
tion at the pivot point. There are many different 
methods of performing this experiment with far bet- 
ter results. We leave this to the experimenter, bearing 
in mind that a well-made, balanced rotor can achieve 
amazing rpms Note that as the rotor spins, giving off 
ions, one’s body hair will bristle, nearby objects will 
spark,and a cold feeling will persist. 


Experiment F shows accumulated ions on the 
insulated spherical object, charging it theoretically to 
its open circuit potential (this in practice doesn't 
‘occur duc to leakage). The object accumulates a volt- 
age equal to V = ive. Note that the unit is also 
directly grounded to increase this effect by producing. 
the necessary electrical mirror image. The quantity Q 
(coulombs) of the charge is equal to CV where С 
equals the capacitance of the object and V equals the. 
voltage charged. The energy W (joules) stored is 
equal to : capacitance x voltage squared (CVE2). 
The capacitance can be calculated by approximating 
the area of the object’s shadow projected directly 
beneath it and calculating the mean separation dis- 
tance. The capacitance is now approximately equal to 
25 times the projected area in square inches divided 
by the separation in inches. 


‘Also regarding Experiment F, note that the IOD1 
ion detector described in the Information Unlimited 

catalog is an excellent device and provides extraordi- 
пагу sensitivity The ESCOPE electroscope also is an 
excellent detector. 

Experiment G demonstrates the transmission of. 
energy via mobile ions The objects used here are 
round spheres placed on glass bottles used as insula- 
tors One object is grounded using thin, insulated 
wire. Another object discharges to the grounded 
object. Note that the grounding wire physically jumps 
at the time of discharge; these phenomena are the 
result of current producing a mechanical force. As the 
unit is brought closer, the length of the spark dis- 
charge and the discharge rate will increase. A dis- 
charge length of a half-inch may be obtainable with 
the unit 4 to 5 feet away. This demonstrates the 
potential effectiveness of the device. 


Other experiments and uses would be materials 
and insulation diclectric breakdown testing, ozone 
production for odor control, X-ray power supplies, 
and capacitance charging using a Leyden jar. Other 
uses include the ignition of gas tubes and spark gaps, 
particle acceleration and atom smashers,Kirlian pho- 
tography, electrostatics, and ion generation. Other 
related material may easily be obtained on these sub- 
jects 

For example, an experiment on charge attraction 
demonstrates the force between unlike charges, Place 
an & x 11-inch piece of paper on a wooden desk or 
tabletop. Sean the paper with the unit approximately 
2 ta 3 inches from its surface. Note the paper pressing 
to the surface and becoming strongly attracted as 
indicated when attempting to lift it up. 

An experiment on change repulsion would 
‘demonstrate the force between like charges For 
example, place a small paper cup on top of the out- 
Put. Obtain some small pieces of Styrofoam and 
place them in the cup. Note that some of the pieces 
fly out of the cup. Bring a grounded lead near the cup 
and note the reaction, 


‘The effects on many materials can supply hours of 
interesting experiments, producing sometimes weird 
and bizarre phenomena. If you discover or happen to. 
соте up with any new experiments or data, contact. 

us at wwwamazingl сот. 
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pter Twenty-Two 
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Negative lon Information 


In the last two decade: 


medical controversy has 
evolved pertaining to the beneficial effects of these 
minute electrical particles As with any device that 
appears to affect people in а beneficial sense, there. 
are those who sensationalize and exaggerate these 
claims as a cure for all ailments and ills Such people 
‘manufacture and market these devices under false 
pretenses and consequently give the products a bad 
name. The Food and Drug Administration now steps 
in on these claims and the product, along with any. 
beneficial facets, goes down the tubes. 


People are affected by negative ions from the 
property of these particles to increase the rate of 
activity by cilia (whose property is to keep the tra- 
chea clean from foreign objects), thus enhancing oxy- 
реп intake and increasing the flow of mucous This. 
property neutralizes the effects of cigarette smoking, 
which slows down this activity of the cilia. Hay fever 
and bronchial asthma victims are greatly relieved by 
‘these particles Burns and surgery patients are 
relieved of pain and heal faster. Tiredness, lethargy, 


and a general feeling of fatigue are replaced by а 
sense of well-being and renewed energy Negative 
ions destroy bacteria and purify the air with country 
air freshness They cheer people up by decreasing the 
serotonin content of the blood. As can be seen in 
countless articles and technical writings negative ions 
are a benefit to man and his environment. 

Negative ions occur naturally from static electric- 
Jt, certain kinds of wind, waterfalls, crashing surf, cos- 
mic radiation, radioactivity, and ultraviolet radiation 
Positive ions are also produced from some of tho pre 
vious phenomena and usually neutralize each other 
ош as a natural statistical occurrence. However, 
‘many man-made objects and devices have a tendency 
to neutralize the negative ions, thus leaving an abun- 
dance of positive ions which create sluggishness and 
most of the opposite physiological effects of its nega- 
tive counterpart 

One method of producing negative ions is obtain- 
ing a radioactive source rich їп Beta radiations (ck 
trons). Alpha and gamma emissions from this source 
produce positive ions that are neutralized electrically. 
The resulting negative ions are electrostatically 
directed to the output exit of the device and are fur- 


ther dispersed by the action of a fan (this method has 
recently come under attack by the Bureau of Radio- 
logical Health and Welfare) for the use of tritium or 
other radioactive salts This approach appears to be 
the most hazardous one according to the product 
consumer safety people. 

А more accepted method is to place a small tuft of 
stainless steel wool as the ion emitter at the output 
terminal of a negative high-voltage DC power supply. 
‘The hair-like property of the stainless steel wool 
allows ions to be produced at a relatively low voltage 
yet with reduced ozone output. Ions are produced by 
the leakage of the particles charging air molecules in 
the immediate vicinity of the steel wool emitter. The 
unit should be operated below 15 Kv as too much 
voltage can produce substantial amounts of ozone 
that ean mask the beneficial effects of the increased. 
ions obtained, 


Special Notes 


‘The ion emitter plays an important function in the. 
proper operation of this unit for the particular appli- 
cation. It is suggested that you use a small, sharp, 
stainless steel needle for starters 

The average current is about 500 microamps and 
can be considered constant for most loads It charges 
objects of an electrical capacitance (C) to a voltage Бу 
the following formula: V = iti where t equals the 
time in seconds and c equals the capacitor of the 
object in farads The average human body usually 
equates out to 10 to 20 picofarads (pd). Objects of a 
larger capacity could mathematically be charged up to 
dangerous energy amounts if they were well insulated. 
Consequently, this must be taken into consideration. 


Here's an example. An object of a capacity equal 
10.001 mfd, insulated up to 25,000 volts, would 
charge up to near this value in approximately ' of a 
second. This should equate out to 2 joules and can 
result in a painful electric shock, as anyone knows. 
who has gotten across a charged capacitor. 


An interesting phenomenon is that a human body 
оп a dry day can accumulate a sufficient charge to 
cause а neon or fluorescent lamp to flash reasonably 
brilliantly when contact is made with a grounded 
object. 
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Table 22-1 lon ray and charge gun project parts list 


Rete Qu. Description ов# 
RI 10K trimpot vertical 
юа 2 ohm, watt resistor (bk) 
шуко 4 1K, б жи! resistor (eked) 
кт 3 1б-тедойш, ман resistor (orb) 
К 10K pot and switch 
а 100425 чон vertical electrovadial leads 
© 1802 0-ой green plastic cap (222) 
as Е Dt тулой disk (103) 
а 1000 fdv vertical electrolyte capacitor 
савт 20 S00 pid, 10 Kv ceramic disk сар 57 
ce 22 mid 20 sol metallized polypropylene 
e 1 mfa, 25-vot vertical electro cap. 
с 1 mta, ло! eap 
D » 16 Ks nilampere avalanche diodes svoi 
D34 2 INPH silicon diodes 
ри 1 PKEIS 15е transient suppressor 
Du INST fastswitching Ку diode 
о TRESAD metat-osidessemiconchuctor е effect папок (MOSFET) TO220 
n Mini switching transformer. 7 Kv 10 milliampere 
m 1 (6 Uh inductor see text on assembly p 
си Battery clip #22 with 12-inch leads 
m Fight AA cell battery pace 
PBL Pushbutton switch (normal open) 
PERFBOARD 329 X1 grid perforated board; ut siae per Figure 223 
PCGRA Optional PCB 
POLYBOARD 10 x 29 X 065 polycarbonate (Lexan) latc 
wenn 12inehes V20 vinyl red wire før positive input 
wenn 12inches #20 vinyl black wire for negative input 
wen 12inehes £2 vinyl green wire for output ground t crat return 
WR2OBUSS  12inehet #20 bus wire for ight lends 
"RIBUS  12inehes #24 bus wire for light lends 
serwi 5 #6 > sheet metal screws 
SWUNUI з M32 inch screws and nuts 
HSINK 15-5 Lineh 1063 AL plate fabricated as per Figure 224 
Las #6 aluminum block lue 
Lucas ine ring tug 
cur Sonal alligator ср, dock type 
км! 15 X22» OD X Yi wall PVC or clear plate tube 
HAL (6% Ulcinch OD PVC schedule 40 tube 
BRKI 10 x e X 113S aluminum strip fabricated as shown 
САР 2 апа! plastic caps fabricated as shown with holes 
CAPS 1inch pai cap 
‘Optional noms 
ER Ж AX alkaline сей, LU vos 
NEEDLE Stainless soe! 
слквохив Carbon fiber hair for high-output emitters #CARBFIR 
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Chapter Twenty-Three 


See-in-the-Dark Project 


This useful and interesting project shows how to 
build a device capable of seeing in total darkness. 


Unlike conventional devices requiring the minute 
light from the stars or other ambient background 
Tight, this system contains its own infrared source 
allowing covert view 
Figure 23-1) 


of the desired subject (see 


Assembly is shown in two parts the high voltage 
power supply and the final enclosure with optics and 
an illuminator. Expect to spend $50 to $100 for this 


useful infrared imaging system with all the special 


ized parts available from wwwamazing сот, 


General Description 


This project shows how to construct a device capable 
of allowing one to see in total darkness. П can be 
used to view a subject for recognition or evidence: 
ation to the target 
subject that he or she is under surveillance. It is an 


gathering reasons without any indi 


invaluable device when used for detection, the align 
ment of infrared alarms, invisible-laser gun sights, and 
in communications systems. This technology can also 
be used to detect diseased vegetation in certain types 
of crops from the air, to serve as an aid to nighttime 
varmint hunting, and to view high-temperature ther- 


mographic scenes where heat is used to produce the 


image. This device is excellent for use with the 
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infrared laser described in Chapter 9, "Handheld 


Burning Diode Laser Ray Gun,” with a performance 
that is as good operationally as units that cost much 


The unit is built using readily available parts fo 
the enclosure and basic optics The batteries are 


enclosed into the housing and do not req 


packs cables and so on. The range and field of view 


are determined by the intensity ofthe integrated 


infrared source and the viewing angle of the optics. 
Readily available and low-cost optics are usable, but 
they may have spherical aberration and other 
adverse effects This approach keeps the basic cost 

of 


down for those not requiring actual viewin 


detailed scenes. Improved optics will eliminate these 
effects and can be obtained at most video supply 
houses as an option 

Assembly focuses around common polyvinyt chlo- 


ride (PVC) tubing as the main housing and a spe 


cially designed, patented, miniature power source for 
energizing the image tube. The tube is a readily avail 
able image converter being used by most manufac- 
turers of similar devices. This tube establishes the 
limits of viewing resolution and is suitable for most 
applications but may be limited if one desires video 
perfection. 


The viewing range is determined mainly by the 


intensity of the infrared source and can be controll 
by varying this parameter. Our basic unit is shown 


Figure 231 See-in-the-dark viewer 


utilizing a 2-D cell flashlight with an integrated filter 
placed over the lens to prevent the subject from see- 


ing the source. This provides a working range of up to 


50 feet (reliably) and can be increased to several hun- 
dred using a more powerful source such as a 5 106 
cell flashlight. Needless to say, the builder can choose 
his or her infrared source and adjust the optics to 
meet his or her needs. Infrared light-emining diodes 
(LEDs) or lasers. as described in our catalog, are also 
good illumination sources Long-range, quick viewing. 


may utilize а small, two-cell light with eight nickel- 
cadmium (NiCad) AA cells to replace the normal 
two D cells providing a significantly brighter infrared 
source yet lasting for less time than the normal D cell 
would, 

The unit can also be operated using external 
sources such as super-intense Q-beam handheld 
lamps with an added filter extending the range out to 
400 to 500 feet, providing a wide field of illumination. 
Note the viewing of active infrared sources such ав 


lasers does not require the internal infrared source. 


An optional long-range, infrared illuminator for 
viewing up to 300 fect is available. See SHLRIO at 


ewamazingl.com and optional equipment can be 
found on the parts list at the site 


Basic Theory 


A subminiature high-voltage power supply produces 
approximately 15 Kv at several hundred microam- 
peres from a 7- to 9-volt rechargeable nickle cad- 
mium (NiCad) or alkaline battery. This voltage is 
applied to the tube (IRI) with the “plus” going to 


the viewing end and the “negative” to the objective 
end. A focus voltage is taken [rom a tap in the multi- 
plier circuit and is approximately ofthe total 
potential 

An objective lens (LENSI) with an adjustable 
focal length gathers the reflected image, illuminated. 


by the infrared lens, and focuses this image at the 
‘objective end of the tube. Im: 


conversion now 


takes place inside the tube and is displayed on the 
viewing screen of the tube in a greenish tinge. The 
Viewing resolution is usually adequate to provide 
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subject identification at a distance of 50 feet or more 
depending on the intensity of the infrared source and 
the quality of the optics. 


Circuit Description 


‘Transistor Q1 is connected as a free-running resonant 
oscillator with a frequency determined by the combi 
nation resonance of capacitor C3 and the primary 
‘winding of the stepup transformer, T1, This oscillating 
‘voltage is stepped up to several thousand in the sec- 
‘ondary winding of TI. Capacitors C4 through CIS, 
along with diodes D1 through D12, form a full-wave. 
voltage multiplier where the output is multiplied by 
six and is converted to direct current (DC). Output is 
taken between C5 and CIS, as shown, and may be 
either positive or negative depending on the direc- 
tion of the diodes Different values of voltage may be 
obtained at various taps of the capacitors Figure 23-2 
shows the connections for the taps to the image tube. 
The base of Q1 is connected to a feedback wind- 
ing of TI where the oscillator voltage is at the proper 


value to sustain oscillation. Resistor R2 biases the 
base into conduction for the inital activation. Resis- 
tor RI limits the base current, wheras capacitor C2 
speeds up the deactivation of Q1 by supplying a neg- 
ative bias and capacitor CI bypasses any high-fre- 
quency energy The input power is supplied through 
switch SI via a “snap-in” battery clip. 


Circuit Assembly 


To put the circuitry together, follow these steps: 


1. Lay out and identify all the parts and pieces, 
checking them with the parts list. Note that 
some parts may sometimes vary in value. This 
is acceptable as all components are 10 to 20 
percent tolerant unless otherwise noted. A. 
length of bus wire is used for long circuit runs. 


2. Create the PBI perforated circuit board as 
shown in Figure 23-3. Enlarge the holes as 
follows: 


Thirteen ‘inch holes for the junctions of the 
diodes and the capacitors in the multiplier 


{а В 


EE 


Power supply schematic 
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Figure 23-3 Assembly board 


Seven inch holes for mounting the switch. 
(SI) and the external connection leads 


‘The switch is shown attached to the assembly 
board but may be remotely located using, 
interconnecting leads. 


3. Assemble the board as shown in Figure 23-3. 
Start to insert components into the board 
holes as shown, Note to start and proceed 
from right to left, attempting to obtain the lay- 
‘out as shown. 


Certain leads of the actual components will be 
used for connecting points and circuit runs. Do not 
cut or trim at this time, It is best to temporarily fold 
the leads over to secure the individual parts from. 
falling out of the board holes for now. 

Note that the solder joints in the multiplier sec- 
tion, consisting of C4 through C15 and D1 through 
D12, should be globular shaped and smooth to pre- 
vent high-voltage leakage and corona. The solder 
globe size is that of a ВВ. Run your fingers over the 
joints and verify the absence of sharp points and pro- 
irusions. 

Also note that TI is laying on its side and uses 
short pieces of bus wire soldered to its pins as exten- 
sions for connections to the circuit hoard. 


Circuit Board Testing 


‘To test the circuit board, follow these steps: 


1. Separate high-voltage output leads approxi 
‘mately 1 inch from one another 


2. Connect 9 volts to the input and note a cur- 
rent draw of approximately 150 to 200 mil- 
liamperes when $1 is pressed. 

3. Decrease the separation of the high-voltage 
leads until a thin, bluish discharge occurs, usu- 
ally between '/ to% of an inch. Note the cur. 
rent input increasing. The increased value 
depends on the length of the spark, corona, 
and so on, but should not exceed 300 mil- 
iamperes. 

4. Check the collector tab of Q1 and add a small 
heatsink if too hot to touch. A heatsink tab is 
shown in Figure 224 (Chapter 22). 


For those with a scope, it may be interesting to note 
the wave shape at the collector tab, as shown in Figure. 
23-2. Note this is without any sparking occurring. 
Note the takeoff point for the focus lead. This 
point is approximately at Js the output voltage. The 
unit may be powered up to 12 vols-direcr current. 
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Figure 23-4 X-ray view showing innards 


(VDC) but will positively require a heatsink on the 
tab of OI. 

‘This unit is capable of producing 10 1020 Ky from 
a small standard 9-volt battery It is built on a printed 
circuit board (PCB) or a small piece of perforated cir- 
cuit board and can easily be housed or enclosed, as 
the application requires. Applications include power- 
ing image converter tubes for night vision devices, 
ignition circuits for flame-throwing or -producing 
units, capacitor charging for energy storage, shocking 
electric fences insect eradication, Kirlian photogra- 
phy. ion propulsion electric field generators, ozone 
producing, and more. 


Fabrication and 
Mechanical Rssemblu 


‘To begin the assembly of the device's machinery, fol- 
low these steps: 


1. Itis assumed the power board as outlined is 
properly operating. Check for the absence of 


corona in the high-voltage section, Corona 
dope is a coating that reduces electrical leak 
age. Remove all sharp points and insulate with 
corona dope and so on. 


Take a window screen and place it flush 
against the objective end of the image tube, 
TUBI, with a piece of clear scotch tape, 
Secure the tube on the bench via modeling 
elay and temporarily connect it to the leads 
from the power board, as shown in Figure 
23-2. Observe the proper clearance of the 
leads and components. Darken the room and 
place a source of infrared filer light pointing 
Toward the tube. (Use a flashlight preferably 
with an IR filter.) Note the tube glowing 
greenish and an image of the screen appearing 
cither sharp or blurred. If the image is good 
and sharp, you are in luck. You may further 
improve the focusing by adding the 
megohm resistors as shown in Figure 23-2. 
‘This is usually not necessary. 

Fübricate ЕМІ from a 7-inch length of 2 %- 
inch ID schedule 40 PVC tubing. Note the 
hole adjacent to the НАТ handle for feeding 
high-voltage wires to the tube from the power 
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board and 14-20 threaded holes are dimen- 

sioned in Figure 23-4 for securing and center- 
ing the image tube. These holes are located on 
а 120-degree radi 


Fabricate the HAL handle from an 8-inch 
length of -inch ID schedule 40 PVC tubing. 
‘The tube must be shaped and fitted where it 
abuts to the ЕМІ main enclosure 

Fabricate the BRK 1 and 2 brackets from a 
half-inch-wide strip of 22-gauge aluminum as 
shown, Note the holes for #6 x И sheet metal 
screws for securing the assembly together. 


Fabricate TUBI from a 3 '/-inch length of 
2inch ID schedule 40 PVC tubing for the 
objective lens Note this is only 2 inches long 
when using the optional optics and "C or T” 
mount adapter fitting. 


In order for TUBI to telescope into the main 
enclosure ЕМІ, suitable cylindrical shims, 
CAP2 and CAP3, must be fabricated. These 
are the 2 «inch plastic caps. САР? has its end 
removed by cutting out the center using the. 
wall of tubing as a guide for the knife. CAP3 
has a smaller section cut out for LENSI. This 
method is cheap and works reasonably well. 
You obviously could substitute the pieces with 
properly fitted parts fabricated from alu- 
minum or plastic if you desire. This approach 
is more professional looking but can be much 
‘more costly 


“The lens shown is a simple, uncorrected con- 
vex that is adequate for most infrared source 
‘viewing. It is not a quality viewing lens such as 
the optional 50 mm wide-angle or 75 mm tele- 
photo with the C mount threads When using. 
this lens, you should either create or purchase 
ап adapter ring that will adapt to the lens 
threads and fit snugly into the enclosure. See 
смт! 

The IR16 image tube has preconnected leads. 
“The negative short lead attached to the 
objective end must have a 10-inch lead 
spliced to it. Insert the tube partway into the 
enclosure and snake the leads through the 
access hole. Position the tube and gently 
screw in the retaining screws by hand to 
secure and center it. 


10. Connect the leads from the tube to the power 
board as shown, 


11. Insert the power board into the HAI handle. 
You will have to determine the access hole 
and drill for the switch S1 once the board is 
secured in its final position. Wires should be 
Jong enough for the complete removal of the 
assembly when the handle is secured in place. 
via the BRKI bracket. This allows any prelimi- 
nary adjustment or service. Leads may be 
shortened once proper operation is verified. 
Connect the battery to the power board and 
energize switch SI. If you did your homework, 
you will not have to readjust the focus taps or 
divider values. Once the operation is verified, 
check for any excessive corona and eliminate 
it, Position the board to switch 51 adjacent to 
the access hole in the handle, It may be neces- 
sary to further secure the board in place via. 
foam rubber pieces, а room temperature vul- 
canizing (ЕТУ) adhesive, and so on. Slide a 
flexible rubber membrane over the access 
hole and insert the battery and cap CAPI. 


12, Finally, assemble everything as shown in Fig 
ure 23-5 and mount the infrared filtered flash- 
light. You will have to seal any light leaks 
using plumbers’ "monkey dung" ог coax seal 


13, Adjust the objective and then the eyepiece for 
the clearest image. 


Special Notes 


“The unit is shown with a built-in infrared source con- 
sisting of a common, everyday two-cell flashlight fit- 
ted with a special infrared filter. Any visible Tight 
leaks must be sealed with electrician'sgunk, coax 
seal, or black liquid rubber. 

"This approach allows total flexibility in viewing 
sources not requiring infrared illumination as the 
light need not be energized or may even be removed 
The light source may also be intensified by replacing, 
the two D cells with an eight AA cell NiCad pack 
providing approximately 9 volts A suitable lamp may 
be substituted, providing several times more illumi- 
mation. The lamp and battery life will be greatly 
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Flashlight with infrared. 
fiter, sealed for light leaks 


Eyopioce can be a short 
focallength magnifying lens. 


Figure 23-5 Final view 


reduced as this approach is only intended for inter- 
mittent use, Note the now available halogen lamps 
are far more intense and make excellent infrared 

Longer-range viewing may be accomplished by 
using other, more intense sources such as higher- 
powered lights, auto headlamps, and so on. These 
must be fitted with the proper filters to be usable. A 
range of several hundred meters may be possible 
with these higher-powered sources. А source capable 
of allowing viewing from up to 500 feet is referenced 
in the project parts list. 


[I 


Note top tube positioning screws 
are cut flush when mounting 
integrated ilumunator. 


Optional rubber membrane 
for switch cover allowing activation 


САРІ 


Obtaining maximum performance and range from 
the system may require the optional lens system 
specified. The viewing of externally illuminated 
infrared sources will not require the integral infrared 


‘You will note that this device is excellent for view: 

ing the output of most solid-state, gallium arsenide 

laser systems, LEDs, or any other source of infrared 

energy in the 9000 A spectrum. No internal infrared 
n viewing these actual 


source is necessary wi 
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Chapter Twenty-Three 


‘Table 231 See-in-the-dark project 


Lr Qty. — Description ов» 
m 15K watt restr bred) 
r 15K, watt resistor белой) 
а оао electrical vertical capacitor (blue or green can) 
e нт iSi volt plo capacitor (475) 
< ат Лоран plastic capacitor (474) 

D 200 P Ky plastic disk capacitors 

в в Ks 100 nesccond high-voltage avalanche diodes 
о MIESISS NPNTO 220 case transistor 
т Special transformer ВКО такт 
E Pshhuston eic 
т! 3\- х1 аа perforated board with 1X .1 grid 
cu Sap buttery lip 
эю? 2 24-inch length of #22 vinyl hookup wire 
ману 12-inch, 2) Kv silicon wire 
жів Image converter tube мині 
LI S- x 2 inch schedule 40 gray PVC tbe, created as shown 
тив! э\ їй length X 2inch ID schedule 40 gray РУС 
вик? 2 9 х\ ne thin aluminum strip as shown 
cari 2inch plastic cap for handle 
cama å алела plastic eap as shown 
LENS 45 x 6 double convex glass ens 
ES в (120 Linch nylon serews 
E D #6 x Va dach sheet metal screws 

‘tional parts 

PCPBK тсв p 
cm Prefabricated C mount adapter for ENI enclosure 
EPL Small eyepiece 
Fs ‘inch glass infrared filter, 99.9 percent dark for О beam light 
ниш 200,400-candle-power infrared illuminator invisible to the naked eye, nano. 


КЕТА 
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worms out of the ground or stunning fish while in 
normal environment. This stupefying effect 


and relocating as the fish float to the 


is best to check before trying this in public. 
waters as many states do not allow “electric fishing." 
except by those qualified. 

The device (see Figure 24-1) must be used with 
caution as improper use can cause electric shock. 


Figure 241 


Fish shocker 


The finished project should have a danger label 
affixed to it 

Expect to spend $50 to $100 for this outdoor proj 
ect. Most parts are readily available, and any special 
ized parts are obtainable through wwwamazing! 
‘com. The parts for this project are listed in Table 24-1 


General Description 


As shown in Figure 24-2, this project generates an 
adjustable 1 to 2 joules of 600-volt pulses at a 30- 
reps-per-second rate. The output of the circuit is elec: 
trically floating (no ground reference) to minimize 
but not totally eliminate a dangerous shock potential 
‘The output leads are intended to be connected to 
probes or drag chains, as shown in the operating 
instructions. 

The device is housed in а 3-inch polyvinyl chlorid 
(PVC) tube with splash-proof plastic end caps The 
front cap retains the control panel with power switch 
(51), pulse energy pot (R5), light-emining 
(LED) power on the indicator, and the input power 


jode 


leads The rear cap has a passage hole for exiting th 
output leads This arrangement helps protect the 
device from moisture but in no way makes the unit 
submersible, 
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Twenty-Four 


Sins m 


Wave shape on drain of Q1 with 
RS fow lowest output setting. 


Input current 1-2 amps with 


a 500 ohm load 


БЕЯ 


"Wave shape on drain of Q1 wat 
RS few highest output setting. 
Adjust R4 for 3 milisecs pulse 
width, Total period should be 22- 
23 miliseconds wih input current ame 
of 3.5104 amps Е 


ою» 


Load test resistor may over- 
heat wth the unit the high 
output setting if lef on for. 
‘more than a minute 


Figure 34-2 Circuit schematic 


Circuit Description 


‘The circuit utilizes inductive charging similar to that 
used in the ignition systems of older automobiles. The 
primary winding of the transformer TI current. 
charges through metal-oxide-semiconduetor field 
effect transistor (MOSFET) switch Q1. The current 
ramps up to a value determined by i = ЕИ. where E 
equals the 12 volisdirect current (VDC) input, L the. 


inductance of the T1 primary. and t the "on" time of 
switch Q1. The pulse energy is now equal to 82. 
because itis being controlled by the "on" time as 
determined by pot RS. 

Transformer Т1 requires cutting in an air gap nec- 
essary to store the inductive energy because the core 
itself would saturate, making Т1 useless 


‘Timer I is wired as а stable pulse generator with а 
fixed frequency determined by the total value of pot 
RS and trimpot R4, along with timing capacitor C2. 
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‘Trimpot R4 is used to set the maximum core charging 
time range of RS. Resistor Ré and capacitor CS 
decouple the operating voltage (Vc) to timer 11 from 
the main 12 VDC. LED D4, along with the current- 


Limit resistor, i 


te when power switch SI is on. 


Construction Steps 


‘To begin assembly, follow these steps: 


Lay out and identify all parts and pieces 
checking them with the parts list. Note that 
certain parts may sometimes vary in value. 
This is acceptable as all components are 1010 
20 percent tolerant unless otherwise noted, 


Create the PBI assembly board at 2% x 5 
inches from a piece of 1 X 1 vector board. 
Note that it is a good idea to duplicate the 
placement of the perforated holes as shown in 
Figures 24-3 and 24-4. This makes placement 
of the components identical to what is shown, 


Assemble the board as shown, inserting the 
‘components into the board holes, Proceed 
from right to left, attempting to obtain the lay- 
ош as shown. Dashed lines indicate connec- 
runs on the underside of the board. 


Note that certain leads of the actual compo- 
nents will be used for connecting points and 
circuit runs. Do not cut or trim them at this 
time. It is best to temporarily fold the leads 
over to secure the individual parts from falling 
‘out of the board holes for now. 


Rework the TI transformer as shown in Fig- 
ure 24-4. 


Put the frame assembly (FRAME) together, 
as shown in Figure 24-5. You may want to 
trial-fit the components before actually fabri- 
cating. 


Mount the components to the frame as shown 
in Figure 24-6, using TYE wraps to secure 
TI. Note the mounting of O1, using a thermo 
pad and nylon screw. The large capacitor C1 is 
‘mounted behind the assembly board with the 
ground side attached to the common ground- 
ing lug LUGI 

Preconnect all the leads as shown in Figure. 
24-4. Note that the wires intended for input. 
and output leads are 3 to 4 feet in length. They 
may be longer or shorter. 


Check the wiring for any potential shorts, wire 
bridge shorts, poor solder joints, the correct- 
ness of the components, and the position and 
orientation of semiconductors and capacitors. 


B ie real ndante seal we concn ponts 


—€———— 


Figure 24-3 Parts layout and wiring of assembly board 
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тоя, ^ E 
Attention!! Оло ов in he core of T1 using аһан. 
tr etna ore mest ве ол conte trough Сашок ot 
| foc mo те cing paper. E 
m=] 


Fig 34d Final wing shaming raj 


о о шагь | 


х | 


You may sette emo ool rcg ha tame 
ecto hb ah Ne nerit angen 


Figure 24-5 Construction of the frame assembly template 
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о ana penne 


ae atte рин эз tors on e ue мөө. 


SS 


Figure 24-6 Isometric overall view 


test resistor for too long as the resistor may 


Subassembly Pretest эма. 


To run a test on the device, follow thes 


1 


4, Verify D4 LED lighting when 51 is energized, 


eps 
Torn pots RS to full counterclockwise (CCW), 
R4 impot to midrange. and S1 to off (down 

position) Final Assembly 
Connect а 10- 10 25-watt, 500-ohm testing 


power resistor to the output leads. If you have TO complete the assembly follow these steps: 


а scope, it is suggested that you connect it to 1. Сша 10-inch piece of 3'/-inch OD schedule 
the drain of Q1 40 PVC tubing for the enclosure (ЕМІ) 

Apply a 12-volt DC to rhe input leads and Rework the 2/-inch plastic end caps by sim- 
turn $1 on (to the up position Adjust RS full ply poking two small holes for the output 
clockwise (CW) and note that the input cur- leads (САРІ). Cut out the center of cap CAP2 
encre О Y ا‎ by placing it onto a suitable form and remove 
Ri cr init tis rena velue Wo Sa al the center with an xacto knife using the wall 
СМ. Check for wave shapes as shown with RS of the form tube as a guide, 


at full CW and CCW. Do not operate into the 
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2. Retest using a load resistor and verify all the 
controls before actually using the device. Itis 
а good idea to attach suitable connection clips. 
to the input leads for battery terminals. 


3 Connect the output leads to a suitable probe 
scheme and study the instructions section of 
these plans. 

4. Place a high-voltage warning label on the 
enclosure (see Figure 24-7). 


Operation 


Your fish stunner is intended for survey tagging and 
population evaluation of certain species The system 
is designed to operate from a 12-volt battery and 
draws 3 amps at maximum output. The unit is shock. 
circuit protected and utilizes our highly efficient. 
induction charging and switching to obtain the high- 
peak currents necessary for the high conductivity. 
often found in brackish waters. A power adjuster con- 


trols the duration of the pulse, therefore controlling 


ure 24-7 Fully assembled unit 


the current flowing in the water. The pulse repetition 
rate is factory set at 25 pulses per second. The ratio of 
the pulse's “on” to "off" time is controlled by the 
power adjuster control. The output voltage with a 
Toad of 500 ohms is over 300 volts at its peak at a cor- 
responding current of over half an amp. No load volt- 
age rises to а high value and open-circuit operation 
must be avoided. Five hundred ohms correspond to a 
water resistance representing a typical freshwater 
pond found in southern New Hampshire. 

At these parameters, the power dissipated into the 
water is around 25 watts and is effective up to 10 feet 
from the boat 

‘The effectiveness of the system is dependent on 
the following: 


© Isthe target fish within the area? 
* Are the fish bottom dwellers? 


‘©The fish size. Larger fish are easier to stun 
than the smaller ones. 


» The water temperature may be too cold. This 
is important for proper operation. 


VOLTAGE | 


ике на 


252 Electronic Gadgets 


for the Evil Genius 


* Use of the correct dragline, chains, wire mesh, 
and weights for the particular fish. Several 
examples are shown in Figure 24-8. 


cal system of the boat or the boat itself as an elec- 
trode. If it is metal, you may choose to do this for cer- 
tain applications This is simply done by connecting. 
the negative output lead to the ~12 VDC input or 


Please note that the system utilizes «floating ош. стай common, forcing a grounded return, 


put, which means you do not have to use the electri- 


Intended for bottom fish such as catfish, ue 


May not work that wel for 
Sele feh. Water 
perature should be 


Drag chain scheme 


Preferred Method 


Separate drag leads about 3 to 10 fest 
Yl depend on water properties. Experiment or 
beat eats 


EET 
Е 


Ta betonen e оа asa ams et 
‘ston Teta we вии, 


32eLoag ләшлом рие бБитиип3$ ysty 


Tonge yon teer insa авом | One of fect 


Figure 24-8 — Electric fishing probes 


‘Beds ep Ur bom ar ти мш oie 
трака ees V copper te wth open 18 canet 
ры 
‘auger nar атаве abe во 
О р 
а 
elay moios De aosta m8 D ont aeres o ta 
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A floating output provides a certain degree of 
safety for the operator because he or she must make — Verification of Operation 


actual contact with both output leads simultaneously 


to get shocked. Ifyou now ground one of the output To confirm that the device works properly, follow 
leads it is possible to get shocked jut by being in poen 

water that may be inside the boat and making acci- 

dental contact with only one of the output leads. 1. Connect the output to a household 15-watt, 


115 VAC fluorescent lamp. 


‘Table 24-1 Fish stunner project parts 


Ret бу. Description DB# 
mua 2 IK vewat resistor rod) 
m 410 ohm. "watt resistor (sel purr) 
t 10K абре (108) 
Bs 10K control pot linear 
ез 2 Wohi, watt (blk bk) 
ю 2 LAK, 3. att mota oxide semiconductor (MOX) resistors, two in a series 
for 340 ohms 
а 10000 mno electrolytic capacitor axial leads 
a 22 mii volt nonpolarized electrolytic capacitor 
3 и тйзолоп disk (103) 
© 2.200 mld25-volt vertical electrolytic capacitor 
а 39 mf, Злой plastic capacitor 
тз 2 INGA silicon diodes 
bs INSA 1 Ku, Samp rectifier 
be Bright geen LED 
o IRF450 MOSFET transistor 
LABI DANGER HIGH VOLTAGE label 
и 555 DIP timer IC 
т volt A with 240-volt primary 60 Hz reworked per text отек 
я SPST Samp toggle switch 
PBOARD 2X 5 1 grid perforated board, cut to size per Figure 24-3 
icon fect #20 viny wires. te 
con tect G0 vinyl wires black 
WRBUSS Mies 20-inch bus wire 
THERMO ‘Thermo pad for mounting under Q1 
шш 632 solder ing 
TYEWRAP 72 12-inch henvy-duty tie wraps for holding TI to frame 
FRAME 1.5% 175.063 Al plate fabricated рег Figure 24-5 
BUI “с pic eam bushing 
swi 1 (6320 Philips screw 
ES 1 (32 thine nylon serew 
мл 2 6-32 kep out 
CAP 2 Зва plas enpe fabricated per Figure 247 
E 10- x 3 inch OD schedule 40 PVC tubing 
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Connect the input to a 12 VDC source or a 
battery capable of supplying 2 amps. 


‘Tum on the power and rotate the control, not- 
ing that the bulb lights and gets brighter as the 
control is turned clockwise. Also note the out- 
put indicator lighting. 


Connect to the required electrodes and test it 
ош оп a target fish. Use as suggested in Figure 
245. 
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+ Chapter Twenty-Five 


Electromagnetic Pulse (EMP) 


This advanced project shows how to produce a muli 

megawatt pulse of electromagnetic energy that can 

cause irreversible damage to computerized and sensi 

tive communication equipment. A nuclear detonation 

a pulse, which must be countermeasured 
requires 

nd must 


to protect electronic devices. This proj 
lethal amounts of electrical energy stor 


not be attempted unless in a qualified laboratory 
environment, Such a device can be used to deactivate 


computer systems in automobiles, avoiding dan 
ous high-speed chases. Sensitive electronic equip- 


ment can be tested for susceptibility to lightning and 
potential nuclear detonations 

The project is semidetailed with references made 
only to the major components, A low-cost, open-air 
spark switch is shown but will provide only limited. 


results A gas-filled or isotope doped switch is 


required for optimum results (see Figure 25-1) 


Electron 


gneric pulser 


Figure 25-1 
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Basic Description 


‘Shockwave generators are capable of producing 

focused acoustic or electromagnetic energy that can 

break up objects such as kidney stones and other sim- 
lar materials Electromagnetic pulse (EMP) genera- 


tors can produce pulses of electromagnetic energy 
that сап destroy the sensitive electronics in comput- 
ers and microprocessors. Destabilized inductive and 
capacitive (LC) circuits can produce multigigawatt 
pulses by using an explosive wire disruption switch. 
‘These high-power pulses сап be coupled into parallel 
plate transmission lines for EMP hardness testing, 
parabolic and elliptical antennas, horns and so on for 
directional far-field effects 

For example, research is currently being under- 
taken to develop a system that would disable a car 
during а dangerous high-speed chase. The trick is 
generating a high enough power pulse to fry the elec- 
ironic control processor modules This would be a lot 
simpler if the vehicle were covered in plastic or fiber- 
glass rather than metal. The shielding of the metal 
body offers a challenge to the researcher developing 
a practical system. A device could be built to do this, 
but it would be costly and could produce collateral 
damage lo friendly targets 


Project Objective 


The objective here is to generate a high-peak power 
pulse of electromagnetic energy to test the hardness 
of sensitive electronic equipment. Specifically, this 
project explores the use of such a device for disabling 
vehicles by jamming or destroying computerized con- 
trol chips We'll experiment with disruptive LCR cir- 
сий with focused shockwave capabilities 


Hazards 


‘The project uses deadly electrical energy that can kill 
a person instantly if improperly contacted. The high 
‘energy system that will be assembled uses exploding 


wires that can create dangerous shrapnel-like effects. 
A discharge of the system can severely damage. 
nearby computers and other related equipment. 


Theory 


А capacitor (C) is charged from a current source to 
an energy source over a period of time, Once it 
reaches a certain voltage corresponding to a certain 
‘energy level, it is allowed to discharge quickly into a 
resonant circuit. А wire now is made to explode, dis- 
rupting this high-peak current through the circuit 
inductance. A powerful, undampened wave is now. 
generated at the natural frequency and at the associ 
ated harmonics of this resonant circuit. The induc- 
tance (L) of the resonant circuit may consist of a coil 
and associated lead inductance, along with the intrin. 
sic inductance of the capacitor, which is around 20 
nanohenries.The capacitor of the circuit determines 
the energy storage and also has an effect on the reso- 
nant frequency of the system. 


Radiation of the energy pulse can be made via a 
conductive сопіс section or a metal, horn-like struc- 
ture. Some experimenters have used lumped, half- 
wave elements conter-fed by a coil coupled to the coil 
of the resonant circuit. This half-wave antenna con- 
sists of two quarter-wave sections tuned to the reso- 
nant circuit frequency: These are in the form of coils 
‘wound with an approximate length of wire equal to a 
quarter-wavelength. The antenna bas two radiation 
lobes parallel to its length or broadside, Minimum. 
radiation occurs at points axially located or at its 
‘ends but we have not validated this approach. For 
example, а gas discharge lamp, such as a household 
fluorescent lamp, will flash brightly at a distance from 
the source, indicating a powerful directional pulse of 
electromagnetic energy. 

Ош test pulse system produces conservative, 
‘multimegawatt electromagnetic pulses (1 megawatt 
‘of broadband energy) and is radiated preferably via a 
conical section antenna consisting of a parabolic 
reflector of 100 to 300 millimeters in diameter. A 25- 
X 25-centimeter-square metallic horn, flaring out to 
100 centimeters square, will also provide a degree of 
performance. A 5-microfarad, special, low: 
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inductance capacitor charges up in about 20 seconds 
with the ion charger described in Chapter 1,"Anti 
gravity Project.” and is modified as shown. Faster 
charging rates can be obtained by a igher-current 
system available on special request for more serious. 
research from wwwamazing!.com. 

A high-power radio frequency pulse can be gener- 
ated where the output ofthe pulser may also be cou- 
pled toa full-size, center-fed, half-wave antenna 
tuned between 1 and 1.5 MHz, The actual length at 1 
МН» в over 150 meters (492 feet) and may be too 
large for many experiments However, it is normal- 
ized for a radiation coefficient of 1, with all other 
schemes being less The actual elements may be 
reduced in length by using tuned quarterwave sec- 
tions consisting of a 75-meter (246-000) length of 
wire spaced and wound on 2- to 3-meter pieces of 
polyvinyl chloride (PVC) tubing. This scheme pro- 
duces a pulse of low-frequency energy. 


Please note, as stated, that the pulse output of this 
system will cause damage to computers and any 
devices using microprocessors or similar circuitry up. 
to a considerable distance. Always use caution when. 
testing and using this system-— just being close can 
damage sensitive electronic equipment. Figure 25-2 
provides a description of the strategic parts used in 
our lab-assembled system. 


Capacitor 


‘The capacitor (C) used for this type of application 
‘must have very low inherent inductance and dis- 
‘charge resistance. At the same time, the part must 
have the energy storage sufficient to produce the nec- 
essary high-powered pulse at the target frequency. 
Unfortunately, these two requirements do not go 
hand in hand. Higher-energy capacitors always will 
have more inductance than lower-energy units. 
Another important point is the use of relatively high- 
discharge voltages (V) to generate high-discharge 
currents, These values are required to overcome the 
inherent complex loss impedance of the series induc- 
tance and resistance of the discharge path. 

‘The capacitor used in our system is 5 mfd at 50000 
volts with a 03-microhenry series inductance, Our tar- 


get fundamental frequency for the low-power nondis- 
ruptive creuit is 1 MHz. The system energy is 400 
joules as determined by CV" with E at 40 Kv. 


Inductor 


The inductor can be easily made for a low-frequens 
radio pulse. The inductance shown as LI is a lumping 
of all stray connecting lends the spark switch, the. 

exploding wire disrupter, and the inherent inductance 


of the capacitor. This inductance resonates at a wide 
band of frequencies and must be able to handle the 
high-discharge current pulse (1). The value of the 
lumped value is around 0510.1 Uh. The conductor 
sizes must take into effect the high pulse current, ide- 
ally equal to У х (СЛ) This fast current transition 
wants to flow on the conductor surface due to the 
high-frequency skin effect, 

‘You may use an inductor of several turns for 
experimenting at the lower frequencies along with a 
coupled antenna. Dimensions are determined by the 
air inductance formula: L = (10 x D? x № il, where 
Dis the diameter in centimeters, | is the length in 
centimeters, and N is the number of turns. A сой from 
3 turns of 10 millimeters (375 inches) of copper tub- 
ing on a 7.5-centimeter (3-inch) diameter spread out 
1o 15 centimeters (6 inches) will have a calculated 
inductance of 3 Uh, 


Spark Switch 


The spark gap switches the energy from the capacitor 
into the inductor where a resonant tank is momentar- 
ily set up (see Figure 25.2). The current rise time 
‘occurs over the period р}? x (LC) ^. The gap separa- 
tion distance is set to fire at the desired breakdown. 
voltage. The impedance of the spark switch is deter- 
mined by the equation Za, = (К x I/O, where k 
equals 5 X 10, equals the spark gap distance in 
centimeters, and Q equals the amps per second 
(coulombs) of discharge. The gap is self-firing and 
requires no external triggering. The gap assembly is 
an integral part of the discharge path and must be 
constructed to minimize inductance and resistance, 
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Resistor 


RECT 


Lumped 
circuit 


каш 
Basic Theory al 


A resonant LCR circuit consisting of components 


Exploding 
wire emitter 
Target 


in he above gue, Capactor CI is charged up from constant 


curent charger at lc. The voltage V across CY в пон related toV = ©. The spark switch (GAP) В set to fre just 
elore V reaches 50,000 volts. Once fred, a peak curent ise of didis VIL occurs. The period of circuit response is 
functional of 18x LC)? The capator now discharges into e сити Inductance in et wi the peak current 
now causing the wire to explode and тотори tn curent just betore t peaks, The inductive energy (LE) is 


released п an explosive burst of broadband eleciromagnetic radiation. The peak power Is derived vi 


and sin excess of many megawatts! 


he following 


1. Charging Сусе: амн (Expresses the voltage charging on the capacitor as a f0) with constant current) 


2. Storage energyin Casa tlv): E= 50У (Expresses energy in joules аз the voltage increases) 


3. Response time 14 cycle current peak: 1.57(.6)*. (Expresses the time forte first resonant current peaking 


when ho spark switch fros) 


4. Peakcurent in 114 суде. V ICAJ" (Expresses tho poak curent) 


5. Initial response as a (Dk: LeisiRet/Ce tci 


б. Energy joules in inductor: Ee SU? 


Expresses voltages as a f] 


1. Response when circuit is dianagted at max curent through L: 
La? arê + пана + C = ама One now sees the explosive effects of the first term of this simple equation as 
"he energy te Inductor must go somewhere in a very злот time resulting in an explosive E X B fld 


energy release. 


An appreciable pulse of many megawatts in the upper RF energy spectrum can be obtained by destabilizing the LCR. 
tuas shown above. Tho only limiting factors the intrinsic ret resistance that aways present in several 

forms, such as leeds, skin effec, dielectric and switching losses. etc. These losses must bo minimized for optimum 
results. The ВЕ output can be coupled to a parabolic microwave dish or tuned hom. The Q of the output wil depend 
to an extent on ine geometry ofthe wire switch. Longer lengths wil produce more "B" field characteristics while 
hor more "E" field. These parameters wi! enter ino the coupling equations regarding th radiation efficiency of the 
antenna. Experimenting is ne best approach using your math skis only for approximating key parameters. Damage 


по сиси usualy is te resul of very hig dit ( d) pulse proper 


Figure 25-2 EMP pulser schematic 


The fabrication of our lab test unit is shown and you. 
may deviate with your own ideas, but the objective 
must be minimal circuit impedance. 

You will note that the bottom ball of the spark gap 
switch В at a high potential and is made adjustable by 


Thi 


point of dsussion! 


a threaded rod and locking jam nut scheme. The top. 
ball also uses а threaded rod that fits into the "inch. 
PVC tubing used for the structural support of the 
wire disruption scheme, 
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Figure 25-3 — Front view of pulser showing spark switch 


Low.inductance extension pieces are used to 
lengthen the capacitor terminals and are fabricated 
from "inch brass plates with mating holes to the 
existing block terminals of the capacitor. The edges 
are rounded and smoothed to prevent corona, 


ieee cine cn 


"The open-air, sel-triggering spark switch is 


intended as a low-cost approach to this very strategic 
part. A system of this type requires the fastest switch- 


ing times possible. Gas-filled, triggered gaps will 
switch faster than open air, and isotope doped elec- 


trodes will further enhance performance. 
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Chapter Twenty-Five 


Exploding Wire Disruption 
Switch (High-Power, High- 
Frequency Pulse) 


‘This is where the stored energy in the circuit induc- 
tance is released as an explosion of electromagnetic 
energy at broadband proportions. The released 
energy is a function of LIF where Lis the current rise 
in the spark gap switch at the moment the wire 
explodes and L is the inductance. The actual power 
lost in the spark switch is but a fraction of that emit- 
ted in the explosion of the wire. 

Selection of the wire size must take into considera- 
tion the electrical circuit parameters for the proper 
timing of the optimum release of energy. We experi 
‘mented with a -I-millimeter (004 inch) to 3-millime- 
ter (012 inch) diameter of brass and aluminum wire 
‘about 50 centimeters in length. The wire is attached. 
by a sandwiching action between two flat brass wash- 
ers as shown. Note that a longer wire will tend to pr 
duce more of a magnetic pulse, whereas a shorter will 
produce more of an electric pulse. 


RFCI Radio Frequency 
Choke 


‘This component is necessary to keep the fast current 
pulse rise isolated from the charger multiplier diodes 
that could be avalanched by the rapid dv/dt. The sug- 
gested value is around 2 mh with 3 Uh tertiary coils 
The assembly can be a single-layer close wound 
winding of 150 turns for the 2 mh scction. Wind three. 
turns spaced over 1 inch for the 3 Uh section. Use 
28 magnet wire on а 1 = 12-inch PVC plastic. 
tube, 


АІ Resistor 


Intended as a safety precaution, this resistor provides 
a high impedance should a short occur in the output 
stage of the current driver. Use approximately 50 to 
100K with at least 100 watts. 


Charger 


‘The charger for the system can be any current- 
limited source with an open-circuit voltage in excess 
of 50 Ky. The charging current rate will determine the. 
amount of time necessary to reach a firing level and 
need not be that fast for this experimental system. A. 
single charging cycle produces approximately 500 
joules per shot and requires reloading of the wire for 
an exploding disrupter switch. А 2-milliampere cur- 
rent source will charge the .5 mfd capacitor to 50 Ку 


in approximately 5 seconds. This is shown mathemati- 
cally by t= cvli(.5)(10e — 6)(5 x 1,0001002). This 
rate is more than ample and there is no advantage to 
a highercurrent system unless you are planning to do 
а multiple discharge system using a spark gup-driven 
radiator or wie dispensing scheme. 


The ion supply described in Chapter 1 can supply 
an open-circuit voltage of 50 Kv by easily adding four 
morc capacitors and high-voltage diodes to the multi- 
plier section. Everything else can remain the same. 


Assembly 


‘Our lab pulser is shown constructed using materials 
and parts available from any hardware store. The 
structure uses a combination of "inch schedule 40 
PVC tubing for the pillars and flat-faced end caps for 
the retainers (see Figure 25-4). Partitions are made 
from nonconductive material of structural integrity 
Hor the application. We used inch, 


acrylic 
plate stock, Figure 25-3 shows the scheme we used to 
attach these sections to the flat-faced end caps. The 
sections are secured by drilling clearance holes and 
plastic tie wraps keep them together. PVC coment is 
‘obviously stronger but prevents disassembly unless 
you destroy the support structure. 

‘The pillar and cap assemblies are attached to the 
partition plates using -inch  /-20 bolts and nuts. A 
cradle assembly fabricated from wood or plastic 
secures the capacitor CI to the bottom partition. This 
scheme stabilizes the bottom of the capacitor. 

The metal plate sections extend the terminal con 
nections of the capacitor. These attach to the termi. 
nals connecting to the exploding wire cavity section 
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Figure 254 Side view of EMP pulser 


via brass-threaded rods sleeved into pieces of 34-inch made adjustable by adjusting the bottom nut on the 
PVC pillar tubing. The bottom spark gap electrode is extended rod, 
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You will note the four longer pillars are positioned plates: This layout is shown in Figure 25-5. Figure 25-6 


at the comers of the bottom and middle partition illustrates the final view of the pulser and Figure 25-7 
plates The shorter pillars, however, are positioned at shows the spark switch setup for coupling to the 
the midsections of the middle and top partition antenna, 
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Figure 25-6 Final view of pulser, showing conic antenna 


scaled up to produce kilojoule pulses at the user's 
own risk. No attempt to construct or use this device 
should be considered unless thoroughly experienced 
in the use of high-pulse energy systems, 


Application 


‘This system is intended for research into the suscepti- 


bility of sensitive electronic equipment to an EMP. 
‘The system can be scaled down for portable field use 
and operate on rechargeable batteries, It can be 


The electromagnetic energy pulse can be focused 
or made parallel by use of a parabolic reflector. 
Experimental targets can be any sensitive electronic 
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Figure 25:7 Spark switch senp and layout for low-frequency coupling to antenna 


equipment or even a ga discharge lamp. The acoust 
cal spark energy can produce asonicshockwaveol — SQQUTCES 
high sound pressure at the focal length of the para- 


bolic antenna. High-voltage chargers transformers, capacitors gas- 


filed and isotope doped spark switches, MARX 
impulse generators up to 2 megavolts, and EMP gen- 
eratorsa 


all available at wwwamazingl.com. 
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Ultrasonic Microphone 


This interesting electronic project enables you to 
clearly hear a world of sounds beyond that of human 
ability The possible applications of the ultrasonic 
microphone you will create (see Figure 26-1) range 
from the detection of leaking gases, liquids, the 
mechanical wear of bearings rotational and r 


cating devices and electrical leakage on pow 
insulators A whole world of sounds coming from liv- 
ing creatures is also audible. Simple events like a cat 
мам 


icross wet grass, the rattling of key chains and 


even a collapsing plastic bag all are clearly heard. On a 
warm summer night, the sounds that сап be heard are 
remarkable, ав hats to small insects all perform а 
cacophony of nature's own orchestra at its best 

This handheld and directional microphone easily 
detects and locates these high-frequency sounds The 
addition of a parabolic reflector further enhances the 
performance ofthis project. Expeet to spend $30 to 
$50 for this rewarding effort 


Figure 261 Ulirasonic microphone with parabolic reflector 


This project enables you to listen to a world of sound. 
that few people even know exists The unit is built in 
a gun configuration with the barrel housing the elec 


tronics A rear panel contains the on/off volume, the 
tuning control pot, and the headphone jack. The front 
of the unit contains the directional receiving trans- 
‘ducer. The handle houses the batteries. 

‘The addition of an optional parabolic reflector 
greatly enhances the device's performance, providing 
super-high gain and directivity. 


Applications 


One of the most interesting sources of high-fre- 
quency sound is the many species of insects emitting 
their mating and warning calls On a typical summer 
night, one can spend hours listening to bats and other 
strange insect noises. А whole new world of natural 
sound awaits the user. Many man-made sounds also 
generale high-frequency sounds easily detected by 
the device. Several examples are as follows, yet these 
only represent a small fraction of the potential 
sources of high-frequency sounds: 


© Leaking gases and rushing air, 
= Water from sprinklers or leaks. 


= Corona leakage, sparking devices or lightning, 


‘+ Fires and chemical reactions 


* Animals walking in wet grass or in the brush 
сап be heard over a considerable distance. 
"This isan excellent aid for hunters or trackers, 
or for just finding pets at night. 


* Computer monitors, TV sets high-frequency 
oscillators, mechanical wear bearings, rattle 
detection often developing in automobiles, 
plastic bags, and rattling change. 


An excellent demonstration of this ultrasonic 
microphone would involve Doppler shifts where 
motion toward the source produces a rise in fre- 
quency and motion away from it does the оррові 


Doppler shift is when an observer moving toward 
a source of sound experiences an increasing fre 
‘quency. This is easy to visualize when one realizes 
that sound propagates as a longitudinal wave at a rel 


atively constant velocity. As the observer moves 
toward the direction of the sound source, he inter- 
‘cepts more waves in a shorter period of time, thus 
hearing a sound that seems to be shorter in wave- 
length or higher in frequency. 

А fun game both for children and adults is to hide 
a small test oscillator and attempt to have your oppo- 
nent locate it in a minimal amount of time. 


Circuit Description 


An ultrasonic transducer mike (TDI) picks up high- 
frequency sounds and converts them to electricals 
nals via the piezoelectric effect (see Figure 26-2). 
Inductor 1.1 tunes the inherent capacity of the trans- 
ducer to a window frequency centering around 25 
KHz This parallel, equivalent resonant circuit pro- 
duces a high-impedance signal source that is coupled 
to field-effect transistor (FET) Q1 amplifier through 
capacitor C2. Resistor R1 and capacitor C1 decouple 
the bias voltage to the drain, Layout and input lead 
shielding is important, as this section is prone to 
noise, feedback, and extraneous signal sensitivity 


The output of О1 is taken across the drain resistor. 
R2 and is capacitance coupled to amplifier ПА. Gain. 
is set to X50 by the ratio of resistors (R6/R4). 

The output of ILA is AC coupled to the combina- 
tion mixer/amplifier IIB through capacitor C4. The 
‘output of oscillator ПС is coupled into the circuit by 
a“ gimmick” capacitor, CM. This is a short lead from. 
pin 8 of ICI and is twisted with a similar lead from. 
pin 2 of (1 is suggested to check performance 
without this gimmick.) The oscillator now generates a 
frequency that is mixed with the picked-up signals. 
The resultant is two signals, one being the sum and. 
the other the difference, 


(Capacitor C7 and resistor R17 form a filter net- 
work attenuating the higher requency component of 
the mixed frequencies while allowing the lower fre- 
quency to pass by a factor of 20 decibels (db). The 
lowerdrequency results are the difference between 
the oscillator frequency and the actual signal fre- 
quency This is similar to a superheterodyne effect 
‘The high frequency is obviously bypassed by filter C7 
апа RI7.The filtered signal, being the composite dif- 
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Figure 26-2 Ulrrasonic microphone schematic 


ference, is rectified by diode Di and integrated with 
capacitor CR. This signal is in the audio frequency 
range and is what you actually hear. It is tuned by 
control pot RI2 in the oscillator section and enables 
the selective tuning of certain target frequencies. 
within an acceptance window of the transducer TDI. 
‘These resulting audio frequencies are coupled to vol- 
ume control R19 through DC blocking capacitor 
C10. Capacitor C12 bypasses any higher frequencies 
through. The arm of R19 feeds the 

nal into headphone amplifier 12. The output. 
is 8 ohms and is capacitance-coupled to the headset 
jack 11. You may use а small speaker in a quiet loca- 
tion for group listening, Network R21/Cé further 
attenuates any further higher frequencies. 

Power to I2 is decoupled through resistor R20 and 
capacitor C15. This provides circuit stability prevent- 
ing feedback oscillations and other undesirable. 
effects, 


The operating points of IA, ПВ and ПС are set 
at the supply voltage midpoint selected by divider 
resistors R7 and R11. Resistors RS, R10, and RIS 
pensate for offset currents. 


Construction Steps 


‘To begin constructing the device, follow these steps 


1. Identify all the parts and pieces and verify 
‘them with the bill of materials, 


2. Insert the components, starting from one end 
of the perforated circuit board, and follow the 
locations shown in Figure 26-3, using the indi- 
vidual holes as guides. The board is cut 2.25 X 
225 х .1.A printed circuit board (PCB) is also 
available from www.amazingl com. 


Use the leads of the actual components as the 
connection runs, which are indicated by the 
dashed lines It isa good idea to trial-fit the 
larger parts before actually starting to solder. 


Always avoid bare wire bridges, messy solder 
joints, and potential solder shorts Also check. 
for cold or loose solder joints. 

Pay attention to the polarity of the capacitors. 
with polarity signs and to all the semiconduc- 
tors The positioning of the control pots must 
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Figure 26-3 Assembly board 


Е ep ae 


allow physical alignment with the mounting 
holes in RPI 


Cut, strip, and tin the wire leads for connect- 


ing to J1 and solder them. These leads should 
be 2 inches long and twisted. 


Fabricate the СНАЗ1 chassis, the ВР front 
panel section, the ЕМІ enclosure, and the 
HANDI handle, as shown in Figure 26-4. 


Prepare the SH shielded cable at both ends 
as follows If the optional reflector is used, you 
will need a length of 18 inches; if not, you 
need 6 inches. This is shown in Figure 26-5, 


а. Carefully remove Y of an inch of the outer 
insulation, being careful not to nick the 
shielded braid. 

b. Shred the shielding braid using a pointed 
object, such as a pin, and twist it into a 
lead. Carefully tin only the ends to hold 
the wires together. 


© Carefully strip a of an inch of the insul- 
ation from the center conductor and tin. 


d. Check the finished cable for shorts or 
leakage with a high-resistance meter. 


Solder the inductor L1 and the damping resis 
tor Rd, as shown in Figure 26-5. Solder one 
end of the SHI cable, being careful not to 
overheat the transducer pins or the insulation. 
of the center conductor. Overheating these 
pins will ruin this part. If in doubt, you must 
perform a simple test of measuring a short cir- 
cuit to the metal case of the part to the 
shorter pin. If this resistance is above 1 ohm, 
you have trashed this part and need a replace- 
ment. The inset in Figure 26-5 suggests using 
mechanical connections such as crimpling, 
wire nuts, and so on. 


Assemble as shown, Figure 26-6 shows an 
assembly using the parabolic reflector, 
whereas Figure 26-7 shows one without 
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Ч Final blowup and fabrication 


Electrical Pretest 


‘To run a test on the system, follow these steps: 


1 


Torn the controls to “off,” plug in the HS30 
headset, and insert a 9-volt battery. Connect a 
meter set to read 100 milliamperes across the 
switch pins of R19 and quickly read a current 
of around 20 milliamperes. Remove the meter 
and turn control pot R19 to the midway point. 


svanur 


OFHONNOL TUNNG 


e 


Cutout center of 3.5 paste cap 
"y placing on tne erasure tbe 


(C 
‘he emer wal sss guide, 


A Grasis Fi 
Dashed inos indicato 12° mounting 
1p Note carane holes fr SW 
Paling to holes in RP! rear panel 


Front Panel Fab 
Panel в ct toma 34x37 pace of 045 
aluminum or 03 gal. Cut comers to 
Approach a оти sape. 

Note at holes must be accurately розв 
for proper agmen 1o R12, IG and JY от 
the assembly or printed circuit board 


Note a smooth, rushing sound in the headsets 
Then turn on a computer or TV monitor, and 
adjust the R12 control until you hear a clear 
tone. Turn off the sound source and gently rub 
two fingers together, noting a distinct sound. 
Check the range of the controls for unwanted 
feedback or spurious signals. 

‘The unit is now ready for final assembly. Note 


the test points and wave shapes shown in Fig- 
ure 262. 
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Chapter Twenty-Six 


It cannot be stressed the importance of proper heat 
Seng orte prs o the ransducer TD! before 
алеп soldering, you are i douèt, use a wre 
pn 
"S internaty connected othe fansducer case and 


‘connects to the ground side of te ccu 
You should measure a short eeu Fem ns pin t 
{he aluminum anel or te transducer апо god! 


ho pin is comected to shi 
See note i Ро 264 betore 
‘connecting е pins on ТО 


You may use a 9-volt battery or 12 volts 
using an В AA pack that wil f into the 
HAT handle, The 12 volts alow a 
‘small 8-ohm speaker to be used as it 
produces more volume. 


2. Complete the final assembly, adding parabolic 
reflector PARA12 for a greatly enhanced per- 
formance, as shown in Figure 26-6. 


Note that your unit may pick up strong magnetic 
fields as it is not shielded for such. Performing the 
Doppler shift test, as noted earlier in these plans, eas- 
ily differentiates these fields. 
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Note that Jt is н 
wired for mono 
‘operation. 


Special Note: Utilizing a 
Standing Wave 


Itis possible to produce a standing wave at the face 
of the transducer TD1 and improve the system sensi- 
tivity. Point the device at a steady, low-intensity 

source of high-frequency energy and carefully adjust 
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X-ray view of transducer tube showing mounting scheme 


мае tiie ates 18" an i routed tough а элей hole the rear 
чо CAPS ard in PARAT ooo 

TDI ie ited into busing AUT. Assembly hen inserte inta те 55x 
1825" diameter encase TUBE and is spaced by e O-RING. ТЗ 
‘Shere sho mount Pe апей and secures En lace 


“Tranadeer is wire as shown in sat Fig. 255 


Figure 26-6 — Final view showing a reflector 


the distance of the 1 1” metal at plate relative to 
the transducer face, noting an increase in the sient Supplementary Application 
This effect will occur at half-wave multiples with the 

rmost pronounced beingclosest lr teen Um yo МОЌЕ 


‘own ingenuity in retrofitting this simple ste 
= аады ‘This device can provide hours of entertainment for 


adults and children alike. For example, а small box 
containing an oscillator at a frequency of 25 kHz 
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Unit without parabolic reflector where 
transducer is mounted as shown in Fig. 26-4 
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Figure 26-7 Final assembly without a reflector. 


‘could be well hidden somewhere. The highly direc- 
tional characteristics of the device with its ability to 
respond to various signal levels enable a quick bear- 
ing to be made on the hidden source and the fun 
begins It should be noted that the detection range 
could be in excess of a quarter-mile! This allows great 
flexibility in hiding the oscillator, using only your 
imagination for making detection difficult. Along 
with my children and friends, 1 have had many enjoy- 
able hours and good laughs playing with this equip- 
ment, 


114-20 hole for 


\ "про mounting €AP2 


HANDI 


Recording 


You may easily record the output to a recording 
device by connecting the auxiliary input to the head- 
phone output jack. A "Y" adapter can be used for 
simultaneously plugging in the headset to monitor 
the recorded sounds Two sets of headphones can be 
used with the adapter, and the output impedance is 8 
ohms. 
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‘Table 26-1 Ultrasonic microphone parts 


Ret # ам Description DB 
кз 2 10 ohm, ve watt (orbc) 
m 39K мап (оные) 
m 10 megs Ya watt (ье ае) 
паві à 10k, wat (be-bk) 
RR 10K, 17milimeter pot 
[E 6 100K, watt (be kel) 
mss 2 TOK, Vo wat (yekpuryel) 
вз 22K, tl watt (rere red) 
в 1 meg wat (br:hik-grn) 
RIT ATK, Va want el pursed) 
RIB! 10k, 17milimeter lincar pot and switch 
Rap 4T hm, жай (jet puck) 
Ra Select for dampening transducer cirenit—10 to 47K, watt 
a 10 mf, 25е vertical electrolytic capacitor. 

wn в 2 mid, 25-ol disk or plastic capacitor 
Di INDIA small signal diode 
в 047 md, ой plastic capacitor 

à 1 аца. 25-й disk or plastie capacitor 

eus B 100 nf, 25лой vertical electro capacitor 
cis 1000 mfd 25 volt vertical electrolytic capacitor 
u TI milihenry inductor num 
a 1202 n-channel FET 


п LMITA second OP amp DIP 


о MG audio amplifier DIP 
n S-millimeter stereo audio jack wired for mono 

тш 25 KHz acoustical receiving transducer ‘ион 
sm inches Shielded mike cable 

PC or À grid perforated vector board, 225. x 225.neh 

BAFI Thin piece of 225- x 225-inch plastic for insulating 

Bur 1X a x He wall neoprene bushing 

eu Battery elip with 12-inch end 

PARAIZ Optional parabolic reflector AUPARALZ 
rar Optional PCB монт 
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This project shows how to build a directional, hand: 
held dev 
domestic animal pests (see Fig 


apable of driving off both wild and 
1). This de 
omplex fre- 
ап hearing This 


produces hi 


-pressure-level sound 


quencies mostly above that of hun 


sound is painful to many animals as their hearing is 


much more acute than humans The unit is tunable 


and can also be adjusted to be very annoying to 


ple when exposed at close range, 


Figure 971 Phaser pain field gun 


The circuitry is housed inside an easily obtainable 
piece of polyvinyl chloride (PVC) tubing and resem- 
bles a large ray gun. The output controls are on the 


rear panel with the 


еек in the handle. Expect to 
spend around $25 to assemble this sound gun, All the 


parts are readily available, with the hard-to-find items 


available at wowwamazing com 


iat a sound prc 
sure level of 105 decibels (db) in excess of 1 hour 
my coe neg epee 


“This project shows how to construct a moderately 
powered, directional source of continuous adjustable, 
high-frequency, time-variant acoustical shockwaves. 
The output energy of the device is conservatively rated 
at 125 db. The frequency is programmable or is con- 
stantly sweeping at an internal preset rate and is vari- 
able approximately from an audible 5 to 20 kHz. The 
unit is intended for use as a research tool in the study 
‘of animal behavior, acoustical experimentation, ог аз a 
source of intense, directional, acoustical, high-fre- 
‘quency sound for other scientific and laboratory appli- 
cations The device is excellent for use in agricultural 
applications such as flushing out rats and other rodents 


from granaties silage bins, chicken coups and so on. 
Itis to be used with discretion and not treated as a 
toy. Caution must be used as exposure to most people 
causes pain, headaches, nausea, and extreme irritabil- 
ity (younger women are especially affected). Do not, 
under any circumstances, point the unit at a person's 


ears or head at close range, as severe discomfort and 
possible ear damage may result. Usage on dogs and 

other animals must be done with discretion to avoid 
excessive discomfort 


Figure 27-2 Phaser pain field gun schematic 


Circuit Theory 


A timer (1C2) is connected as а stable, free-running 
multivibrator whose frequency is externally con- 
{rolled by pot RO (see Figure 27-2). Resistor R10 
selects the range limit of R9. Capacitor CS, along with 
the resistors determines the frequency range of the 
device. The square wave output of 1C2 is via pin 3 and 
is resistively coupled to power amplifier Q2. The drain 
of Q2 is DC biased through resonator choke L1 

‘The square wave output signal is now fed into 
transducer TDI in a series with resonating coils 12 
and L3 in a parallel combination. The resonant action 
among the inherent capacities of TDI, the tuning 
‘capacitor C7, and the inductance now produces a 
sinusoidal-shaped wave peaking around 25 kHz or 
the upper limit of the tuning range. This signal wave- 
form now has a peak-to-peak voltage several times 
that of the original square wave. Transducer TDI now 
can take advantage of these peak voltages to produce 
the high-pressure-level sounds necessary without 
exceeding the high average ratings of an equivalent 
voltage-level square wave. 

‘Timer ICI is similarly connected as a stable run 
ning multivibrator and is used to produce the sweep- 
ing voltage necessary for modulating the frequency of 


+ "m 
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1C2. This sweep repetition rate is controlled by pot 
RO, and resistor R limits the range of this repetition 
time, Resistor RI selects the duty cycle of the pulse, 
whereas capacitor C2 sets the sweep time range. The 
‘output for Il is via pins 6 and 2 where the signal ramp 
function voltage is resistively coupled to inverter tran- 
sistor О! via resistor R4. The output of O1 is fed to 
pin 5 of 12 and provides the output modulation volt- 
age necessary to vary the frequency as required. Note. 
that the modulation signal is easily disabled via R2/S2. 
Power to the system comes from battery В! and. 
pushbutton $1. Capacitor Có guarantees an AC 
return path for the output signal. Power to the driver 
circuits ICI and 1C2 come through a decoupling net- 
work consisting of resistor R7 and capacitor СЗ. 


Construction Steps 


To begin the assembly of the gun, follow these steps: 


1. Lay out and identify all the parts and pieces, 
checking them with the parts list. 


2 


Cut the HSI heatsink bracket from a .75 x 2 
X 1065 aluminum piece. Bend it 90 degrees at 
its midsection and drill a hole for the 
SWINUI screw and nut. Then attach it to Q2 
as shown later in Figure 27-4. 


Figure 27-3 shows the assembly using а 
printed circuit board (PCB) available through 
wwwamazingl com. Experienced builders 
may use a piece of .1-inch grid perforated vec- 
tor board. Use the drawing for parts location 
and the schematic for the connections. Certain. 
leads of the actual components will be used 
for connecting points and circuit runs. Do not 
cut or trim them at this time. It is best to tem- 
porarily fold the leads over to secure the indi- 
vidual parts from falling out of the board 
holes, If you obtain а PCB, you may omit this 
step, 


Insert and then solder in the designated com- 
ponents: 


a. Insert the watt resistors: RI, R3, R4, Ré, 
RO, RB, and RI2. 


b. Insert RIO and R13, 


P 


Figure 213 PCB wiring 


Electronic Gadgets for the Evil Genius 


279 


ung ртәтя uted хэзеча 


©. Solder in the control pots R2/S2 and R9. 
Use short pieces of bare-wire leads from. 
the component pins to the respective holes 
in the PCB. Note these controls must be as 


003 inches each for a total of (06 inches. If 
you have an inductance capacitance bridge, 
measure 1.5 millihenrys. 


close to the board surface as posible 6. Wire in the inductor and secure it to the 
board with room temperature vulcanizing 
Е НЕЕ (RTV) silicon rubber or another suitable 
‘components designated as L2 and L3, Billie uec 
аа ра Cu CL Cras т, Preconnectall the leads to TDI, S1, and CLI 
& Insert electrolytic capacitors C, C3, and & Check the complete wiring for potential 


C6, noting the polarity. Note that C7 is not 
used in this circuit. 

£ Insert semiconductors O1, 2, ICI, and 
1C2. Note that Q2 is attached to heatsink 
HSI via SWI/NUI 
Insert two wire jumps. 


h. Insert the two 1 millibenry inductors in 
place of RIS and RI6. 


i. Insert the red lead of СЕЛ and the 10-inch 
lead for S1 as shown, 


j. Insert two 10-inch leads for transducer TDI. 


5. Assemble the LI choke coil by wrapping 50 
turns of #24 magnet wire on the nylon bobbin 
as evenly as possible. Leave two inches of 
leads for connection to the circuitry. Assemble 
the E core, as shown in Figure 27-4, Shim each 
side with pieces of yellow cardboard strips of 


ASSEMBLY SHOVING Lj 


shorts, wire bridge shorts, poor solder joints, 
the correctness of the components, and the 
position and orientation of Q1, 02, C3, C6, 
ICI, and IC2. 


Subassembly Pretest 


"To conduct a test on the device, follow these steps: 


1 


Turn pots counterclockwise and install eight 
fresh AA batteries into the ВНІ holder, as 
shown in Figure 27-5. 


Note that a variable bench supply capable of 
12 voltsdirect current (vde) at 1 amp with а 
volt and current meter can be a great conven. 
ence for the remaining steps and for the test- 
ing of other similar circuits. 


coe 
Complete windings are 
not shown for сату. 
завин HEATSINK BRACKET 
Wind so turns of #24 
magnet wire WR2. 
Ae ce 
SPACERS, 
эмиз Finis 
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-Ч Assembly of inductor L1 and heatsink HS1 


Electronic Gadgets for the Evil Genius 


Tor handle is best ot 
чапа fer saw, 


лэ5е 


теа 


Teta ч 


Pane ici fora S] x] piece or 
зб auminun Ca отв 
‘reece crt ape 


P 


must bongo 
propery secure 
hande m lace. The 


Dil hole in hareto 
fr pushbutton sut 
Si kmay be 


andis senes as e и 
housing fr these (he hoe sonuit 
ишо 8 AA cal reach shank. 


cara] <p 


Cutout center о мозе 
plats caps by распо теп 
tne enclosure tube an 
ung out ma cote овп 
Vin anc ke ing те 
Inner wal as a gude. 


Figure 27-5 Final blowup 


Push button 51 and note a loud, piercing wave 
coming from TDI. Measure a current of 300 
10400 milliamperes in a series with a battery 
Rotate R9 and note that the frequency 
increases to above the audible range. Then 
measure a current of 100 to 200 milliamperes. 
Note the wave shapes shown in Figure 27-2 
for those who have a scope. 


ung 


Front Panel Fab 


Turn on sweep control R2/S2 and note the fre- 
‘quency being modulated by a changing rate as 
this control is adjusted, Use caution as certain 
sweep rates may cause epileptic fits and other 
undesirable effects, Sweep rates between 7 
and 20 per second should be used with eau: 
Чоп. 
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Final Assembly 


‘The final steps are as follows: 


1. Cut the rear panel from a 3V- x 3ticinch 
piece of aluminum. Add holes for the controls 


Create the САР? and CAP3 retaining caps. 
from a 3'/z-inch plastic cap. This is easily done 
by placing a cap over the end of the main 
enclosure and carefully removing the center 
section with a sharp knife, using the wall 
thickness as a guide, These reworked caps now 
retain the transducer and the rear panel to the 
main enclosure, 


‘Table 27-1 Phaser pain field gun project parts 


3. Create ENI and HA1 from the material indi- 
cated on the parts list. Add a hole in the mai 
enclosure for the insertion of the НАТ handle 
section. The hole must provide a tight fit. Glue 
the parts together, 


4. Create the final assembly as shown. 


Note that the frequency range with the values. 
shown is 4 io 20 kHz The frequency range can be 
changed by increasing the value of CS to lower it or 
by decreasing the range to raise it. Experiment for a 
desired result. The sweep range with the value shown 
is4 to 50 Hz, C2 can be changed in a similar function. 

Sound pressure measurements will vary from 130 
00 100 db at 18 inches depending on the frequency. 
Certain sweep rates between 5 to 20 per second may 
cause dizziness or epileptic fits. 


Rel # ам. Description. ов? 
вико 4 IK eat resistor став) 

Ros? ЗООК 10 1 meg ронй, 17 millimeters 

i элк, resistor (red-redred) 

шз 2 20K Yowatesistr(hebk-oF) 

ат Johns watt resistor brc) 

m 10K pot, 17 millimeters 

кю SK trimpot, horizontal 

ва 1 Эрн ман resistors (оныкы) 

ал 2 midi voit isk capacitor (105) 

c 10 2S vot vertical electrolytic capacitor 

a 10 masc vertical electrolytic capacitor 

cs 1 mlt polyester capacitor. 

% 1000 mfdl25-volt vertical electrolytic capacitor. 

e її mi Kv disk capacitor 

о 

изэ 2 1 milihenry inductors о place af RIS and RIK, as marked on PCR илми 
u Inductor 2 Hitachi 3048 E cores and mating bobbin,as shown in Figure 27-4 IUPPPILI 
о PN2007 PNP GP transistor 

о IRFS30 or 540 N channel meraoxidesemiconduetor field effect transistors 


(MOSFETs) 
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Table 27-1 


Bet # 
сз 
н 


SWINUT 


Continued 


ам 


Description — DBF 
585 DIP timer 
Heatsink bracket shown in Figure 27-4 


saxi 


eh serew and nut 
vlt battery clip 

Eight AA cell holders for 1.5 volt batteries (B1) 
SPST pushbutton switch 


PCB or use perforated vector board 


Polarized 130 db piezo transducer 


‘#24 vinyl hookup wire, red and black piece 
424 magnet wire to wind L1 

1 inch plate cap (A175) 

эз plastic cap (АЗ 2) as shown in Figure 27-5 

3 inch square (2224 aluminum, as shown in Figure 27-5 
3h OD X inch PVC tube, as shown in Figure 27-5 


L- OD х 6nch PVC tube as shown in Figure 27-5 
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" Chapter Twenty-Eight 


Pain-Field Property-Protection Guard 


This chapter offers an excellent home- and property 
protection project when properly built that provides a 
low liability deterrent to unauthorized intrusion from 


both two- and four-legged threats Once activated, 


ucers project an uncomfort 
field of complex acoustical 


sound and shockwaves It а harmless effect yet dis- 


onably simple electronic system can power 
up to eight individual tı 


area (see Figure 28-1). Activation can be 


ducer emitters positioned 
n the 
or closed fault switch or a voltage level such 
as that produced by our laser property guard 


described in Chapter 12, "Laser Property-Protection 
Fence." Together these projects can be interfaced to 
produce an effective intrusion detection and deter. 
d $50 to $100 with hard- 
wwwamazingl com. The 


rent system. Expect to 


to-find parts availa 


complete parts list is outlined in Table 28-1 


Warning: Do not operate this system at continuous, 
high output at frequencies below 20 kHz. Daily sound 
pressure exposures in excess of 1 hour at 105 decibels 
(db) may lead to hearing impairment, When properly 
used, this device provides a limited liability deterrent, 
It should not cause permanent damage or trauma, 


Figure 28-1 Phaser property protection guard 
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Project Description 


‘The following product is intended to be a property- 
or home-protection device. It consists of a field of 
acoustical ultrasonic, high sound pressure energy 
that is triggered when unauthorized intrusion is 
detected. 


Detection consists of the following functions: 


‘+ A“trip wire” or closed system such as taped 
glass windows and doors where a break or 
open triggers the unit. This function is via J3. 

* A “switch” input where a closure to ground 
such as a pressure switch, door, or entrance 
switch triggers the unit. This function is via J2. 


* A*+ level” input where a voltage pulse or 
level from other detection equipment such as 
an infrared intrusion, motion, or sound detec- 
tion system triggers the unit. This function is 
мал, 


‘Test and Reset buttons enable total system con- 
чо. 

Upon activation via the above, a moderately pow: 
ered source of acoustical, ultrasonic energy is pro- 
duced, causing certain adverse effects to the intruder. 
These may be paranoia, severe headaches disorienta- 
tion, nausea, cranial pain, an upset stomach, or just 
plain irritating discomfort, Most people are affected 
in one way or the other, with young women unfortu- 
nately being the most sensitive. External adjustments 
enable the user to select clearly audible sounds that. 
serve as an alarm, high-frequency energy that pro 
duces the physiological effects, or a combination of 
both. 

The sound pressure level is less than 130 db and 
will not produce permanent damage if exposure is 
kept to a minimum. Obvious prolonged exposure is 
not encouraged for these reasons. A rule of thumb is 
to keep exposure to less than 1 hour with a frequency 
less than 20 kHz at a sound pressure of 105 db or 

The system consists of the central power and con- 
trol unit that powers up to six remotely located trans- 
ducers These are now positioned to take advantage 
of potential entrance and intrusion areas, considering, 


that each transducer can produce up to 118 db meas- 
ured at 1 meter. Since the sound pressure level is log- 
arithmic, an attenuation factor of ~3 db must be 
factored in every time the distance is doubled from 
‘one of the transducer stations, 


Driver Circuit Description 


А timer (C2) is connected as a stable, free-running 
multivibrator whose frequency is externally con- 
trolled by pot R9. The trimmer resistor (R10) selects. 
the range limit of R9. Capacitor CS, along with the 
resistors, determines the frequency range of the 
device (see Figure 28-2). 

The square wave output of 1C2 is via pin 3 and is 
connected to metal-oxide-semiconductor field effect 
transistor (MOSFET) Q2.The drain of Q2 is DC 
biased through L1. The amplified square waves are 
fed to the transducer via resonating coil L1 and 
capacitor CR, along with О spoiling resistors R13 
through R16. Resonating coils (12А and L2B) are 
selected to tune out the 


herent capacity of the 
transducer at their upper-frequency limit, usually 
around 25 kHz. A sinusoidal wave is generated and 
allows the transducers to operate at a higher peak 
power level than the equivalent voltage square wave 
would. Resonant peaking of the voltage is also- 
obtained. These transducers. unlike their electromag- 
netic counterparts, have a tendency to draw high cur- 
rent at higher frequencies. This effect is compensated 
toan extent by power resistors RITA and RI7B. 
Note the wave shapes shown are at а fixed frequency. 
(of 20 KHZ 

Timer ICI is similarly connected as a stable, run- 
ning multivibrator and is used to produce the sweep- 
ing voltage necessary for modulating the frequency 
of 1C2,The switch section of R2/S2 activates it, and. 
this sweep repetition rate is controlled by the pot sec- 
tion R2. Resistor R3 limits the lower range of this 
repetition time. Capacitor C2 sets the sweep time 
range. Output from ICI is via pins 6 and 2 where the 
signal ramp function voltage is resistively coupled to 
inverter transistor Q1 via resistor R4. The output of 
O1 is fed to pin 5 of 1C2 and provides the modula- 
tion voltage necessary to generate the sweeping fre- 
quency action required. Note that this signal is easily 
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Figure 28-2 Phaser pain field property guard schematic 


disabled via the switch section of R2/S2. This is a con- system operation, Detection circuit functioning, along 
venience when initially setting or checking the range with the appropriate jack identification, is shown in 
of 1C2 аз it eliminates the constant varying fre- Figure 28:3 


quency. 
Power is supplied to the system via a conventional 

step-down converter wall transformer, T1, which con- 

neds to the system via the DC JACK chasis mount CONStruction 

connector. Power is controlled by switch 51 that is 


part of the frequency control pot R9. A lightemiting TO begin assembling the project, follow these steps: 
дой (LETS) indicator emp an эп эшоймей га 1. Lay out and identify all the parts and pieces to 
tent-limit resistor (R11) tell when the system is ener- Bandi al (a Pra т 
sized. board (refer to Figure 28-3), and the remain- 


ing parts for the final assembly. 


2. Assemble inductor L1 as shown later in Fig- 
| nu ure 28-8. Drill a small hole in the bobbin for 
Detection Circuit the start of he winding and wrap 50 turns of 
Description #24 magnet-enameled wire tightly and evenly 
along the bobbin length. Tape the winding in 
place and allow 2 inches for both the “start” 
and “finish” leads, Assemble everything as 
shown, inserting core halves into the bobbin, 
and place the air вар spacers between them. 


‘The detection circuits consist of inputs 11,2, and J3, 
which sense an intrusion and energize PS, enabling 
timer IC2. A reset switch (54) enables the circuit to 
be reset. A test switch ($5) enables the verification of. 
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Figure 28-3 Detection circuit schematic 


These spacers can be from a cut-up business 
card. You should attempt to find a thickness. 
‘of 3 mils (003) and confirm with vernier 
calipers Tape the assembly together or use 
elastics, O-rings, and so on. The finished induc- 
tor should read approximately 1 millihenty 
when measured on an inductance capacitance 
bridge. 


Create the heatsink bracket HSI from a.75 x 
2 X 0625 aluminum piece. Bend it 90 degrees 
in the middle and drill a hole for the 
'SWI/NUI screw and nut, as shown later in 
Figure 28-8 


Assemble the PCB as shown in Figure 28-4, 
Note the polarity of all the diodes, transistors, 
integrated circuit, and electrolytic capacitors 
Note the two wire jumps. Be careful of the 
solder bridges on the PCB foil as these can. 
cause damage to circuit components. Attach 
approximately 6 inches of wire leads to the 
front and rear panel-mounted components 
per Figures 28-4 and 28-5. Note that most 
resistors are vertically mounted. Always leave 


at least a inch lead between the body of the 
component and the board. 


Experienced builders may use a piece of .1- 
inch grid perforated vector board. Use Figure 
28-4 for parts location and the schematic for 
the connections Certain leads of the actual 
components will be used for connecting p 
and cireuit runs Do not cut or trim them at 
this time. It is best to temporarily fold the 
leads over to secure the individual parts from 
falling out of the board holes If you obtain a 
PCB, you may omit this step. Figure 28-6 
shows the foil layout, 


Assemble a sense board from a piece of 2 tj- 
X 1 finch of .1-inch grid perforated board 
per Figure 28-7, 


Insert the components into the board holes as 
shown. Certain leads are used for connecting 
points and circuit runs. Do not cut anything at 
this time. Fold over the leads to secure the 
paris in place. 

Please read the following before doing any 
soldering: 
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Figure 284 Printed circuii board (PCB) wiring fst level 


а. Components are mounted both 
horizontally and vertically, Leave at least 
jw of an inch between the part and the 
board surface. 

b. Verify the polarity of 1C3, IC4, DI, D2, 
and D3. 


Use a good, pencil-type soldering iron, keep- 
ing the tip tinned and cleaned. Use rosin core 
solder. Do not overheat the solder joint as you 
тау damage a component. All the connec- 
tions should be smooth and shiny. Avoid 
excess solder. 


Wire as shown, using the dashed lines as the 
circuit rans. 

6. Attach the wire leads to the related front and 
rear panel components as shown. 
Connect the interconnecting leads with the 
circuit board (see Figure 28-4) for P2, 
AUXI2V, and P5, SHUTDOWN. 


Note that most of these interconnecting leads 
are approximately 6 inches in length 


eed tea bat dien 


M 


Wire L2A, L2B, RITA, and RI7B to the rear 
of transducers TDI through 4, as shown in. 

Figure 28-8. Note securing the two-conductor 
speaker leads is done via a small nylon clamp. 


Check the wiring for accuracy, correct compo- 
nents, the quality of the solder joints short cir- 
cuits foil shorts on the circuit board, pinched 
wires, and debris. 


Final Assembly 


то complete the assembly follow these steps: 


1 


Fabricate the chassis from a piece of 6- x 7- x 
.063-inch aluminum. as shown in Figure 28-8, 
Bend up 1'/-inch sections for the front and 
rear panels. Then bend up '-inch flanges to 
mount the cover via four sheet metal screws 
(SW2). The location of most of the mounting, 
holes is not critical and may be “eyeballed.” 
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Figure 28-5 РСВ wiring second level 


LI 


- ‚© 

6 
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However, the holes for R2 and R9 should be 
measured to match the PCI PCB pads. 


Fübricate the cover from a piece of Is - x S- 
X heinch-thick plastic or aluminum. Form it 
to fit over the chassis and secure it via mating. 
holes for the SW2 screws. 

Fübricate a 4¥4- x 3!/-inch piece of plastic or 
cardboard insulating material for placement 
between the circuit boards and the metal 
chassis 


Finally, assemble the circuit boards and the 
panel-mounted components to the chassis as 
shown in Figures 28-4 and 28-5 Twist the 
leads and dress as shown. Use a small piece of 
sticky tape to hold them in place. 


Test Procedure 


Testing the device ean be done by following these 


steps: 
1 


Insert a L-amp fuse into F1, connect a shorting 
plug into J3, as shown in Figure 28-9, preset 
‘controls to full counterclockwise (CCW), and 
click "ott" 

Apply 12 volts to the DC jack from a bench 
supply. You may use TI or a 1-amp wall 
adapter if a supply is not available. 

Connect a scope to pin 3 of IC2. Turn on R9 
and note a square wave, as shown in Figure 
282. Rotate R9 a full clockwise (CW) turn. 
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Figure 28-6 View of foil routing and pad location 


and adjust R10 for а period of 50 microsec 
ands (usec). This sets the high-frequency 
range to 20 kHz. 


Obtain hearing protection for the next steps. 


Temporarily connect the four-transducer 
assemblies in parallel and connect to J6. Turn 
RIO full CCW turn and note a piercing, 
shrill, and uncomfortable shriek. Adjust RIO 
CW and note the pitch increasing to an upper- 
frequency limit. 


Turn on R2 and note the frequency of the 
shriek periodically changing. Adjust and note 
а sweeping action varying from very slow all 
the way to a chirping sound. 


Testing Detector-Sensing 
Circuit 


‘To test the detector circuit, follow these steps: 


1. Momentarily press 54 (RESET) and the unit 
shuts down. Press 85 (TEST) and the uni 
turns on. Repeat this action several times to 
verily proper operation, 


With the unit in the reset mode, temporarily 
remove the shorting plug from 13 and note 
the unit turning on. 


In the reset mode, temporarily short J2 to 
ground and note the unit turning on. 
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Figure 28-7 Sense board layout and wiring 


Still in the reset mode, temporarily connect a 
volt level to J1 and note the unit turning on. 


Special Notes 


The transducers used in this system are piezoelectric 
and consequently are many times more efficient than 
the electromagnetic type. Several operational curves 
and intended for those who. 
may want to modify or optimize the existing circuitry 


and charts arc availabk 


Pa shoring plug for mating to Js for 
Simulateg 3 shored circu such as a 
'nbroken tp wire or window tape. 


Secure fis assembly board wih smal 
sts of two-sided юат tape 


fora particular range of frequencies, beam spread, 
and placement. 


Application and Setup 


Your phaser property guard system is capable of 
operating in two modes, Mode 1 is at a frequency 
known to produce paranoia, nausea, disorientation, 
and many other physiological effects. Mode 2 enables 
you to use the system as an audible alarm to frighten 
off intruders or warn the user. Both modes can be 
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Figure 28-8 Final assembly 


used in combination and are easily front-panel-con- 
trolled by the user. Three separate jacks enable the 
detection of a broken trip wire or contact foil, a pres- 
эше or actuating switch, and a positive voltage-level 
pulse obtained from other detection equipment such 
as those listed in the Information Unlimited catalog. 

“The position of the transducers should be set to 
direct as much energy as possible to the points of 
intrusion or access. They can be directed to any target 
area or be individually placed for multiple effects. 

‘The power unit should be placed where the user 
can reset the device and preset the controls for maxi- 
mum effect. Figure 28-9 shows the connections to the 
rear panel. 


A Word of Caution 


Ultrasonic is à gray area in many respects when an 
application involves the control of animals or even a 


апта 


deterrent to unauthorized intrusion. It is always best 
to consult with local, municipal, and state laws before 
using this device to proteet your home or property 


Remember that many state laws lean more toward 
the right of the criminal rather than the victim. 


General Information on 
Ultrasonics 


Numerous requests have been made for information 
оп the effect of these devices on people. 


Nene of these devices have the abili 


tostopa 
person with the same effect as a gun, club, or more 
conventional weapon. They will, however, produce an 
extremely uncomfortable irritating, and sometimes 
painful effect in most people. Not everyone will expe- 
rience this effect to the same degree. As stated, young 
‘women are much more affected than older men due 
to being more acoustically sensitive. The range of the 
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Front panel view 


Ea Rear panel view © 


Transducer hookup pictorial 


Figure 28-9 Controls and hookup instructions 


devices depends on many variables and is normally an area from unauthorized intrusion. This approach is 

somewhere between 10 and 100 feet from the trans- excellent for protecting target areas such as jewelry 

ducers boxes gun cabinets and safes and vaults Normal use 
One possible ше of the device (that deserves care- is to place each transducer to cover a given area. 


ful consideration) is for all the transducers to protect 
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Table 28-1 Phaser pain field property guard parts 


m 


Rast 
вю 
mu 
RII 14 15,16 
RITA and B 


[o 


E 
no 
о 


[EE 
Lep 


тома 


2.234 
Een 
pencek 
n 
LEDRET 


пм. Description. 
7 ак, 


swan resistor (br-bik-red) 
300K pot and switch 
22K, watt resistor (dirlo 
2 10K, watt resistor (beilo) 
{ohm Yea resistor (be) 
10K pot and switch 
SK immer resistor 
470m, xat resistor Yel pore) 
‘ A7-ohm,3-vat resistor (yet puri) 


120.0, Lat resistor (breed) 


3 29K, att resistor (атон) 


Два, злой dise capacitor 
10 m, 25 во capacitor 

100 19,25 electrolytic capacitor 
43 mfd. ялон polyester capacitor 

1000 mld 25а electrolytic capacitor 
22 md, 250-0 polypropylene capacitor 
B 1m, S00 polyester capacitor 

2 1-millihenry 25 amp inductor 
{miley choke (see Figure 288) 


2 555 DIP timer 1C 


4001 Norgate complementary metal aide semiconductor (CMOS) DIP IC 


4049 inverterbutter CMOS dual in-line package integrated circuit 
PN2907 GP PNP transistor 
ТАРО power MOSFET T0220, 

3 INDLA silicon diodes 


Lightemiting diode 


4 Polarized high-output ceramic transducers 
2 Momentary pushbutton switches 
4 RCA chassis mount phono jacks 
à RCA phono mating phono plug 


21millimeter DC jack 
Fuse holder panet mount 


LED retainer bushing 


Orms 


[7 


[oo 


JUMOTRAN 
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Table 28-1 Continued 
Ret # йу. Description b 
торт св IUPCSONIC 
тв! Alternate 2- Sch inch grid perforated vector board 
ня Heatsink bracket fabricated as shown 
EXT (632 хыйла serew and nut for HSI attaching to О? 
А 4 ж x Sinch sheet metal stew for cover 
FEET 4 "neh stiek-on rubber feet 
cassis Metal chassis fabricated as shown 
cover 
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acoustical surveillance devices, Federal Law 90-352, 


113114 
antigravity project, 1-22 
arcing between ground wire and HV wire, 19 
Biefeld-Brown effect in, 20 
construction steps in, 3-4 
corona wire Nutters during ito, 19-20 
corona wires in, 12, 15 
foil skirt flutters during Шоп, 20 
general operationaltroubleshooting guidelines, 
2021 
ground wires in 12,19 
launching pad for, 9-15 
lifter moves, bounces, 18 
lifter moves, but not much, 18 
lifter moves no hissing noise, 17 
lifter moves pulls to one side, 19 
lifer moves shorts out HV and ground wires, 19 
lifter moves with arcing, 18 
liter not moving, high-voltage supply dead, 17 
lifter not moving, hissing noise, 17.20 
parts list for, 21-22 
power supply for, 23 
printed circuit board (PCB) for, 3-9 
schematic for, 3 
spark gap adjustment in, 9 
testing, 9-15 
tethering setup for, 15-17 
theory of operation for, 1-3 
troubleshooting guide for, 17-21 
voltage requirements for, 2-3 
wiring for, 6 


B 
Biefeld-Brown effect, antigravity project and, 20 
Bureau of Radio and Health (BRH) compliance, 
carbon dioxide laser and, 68 
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сап crusher, magnetic field, 61 
‘capacitor charging using Tesla plasma and ion 
generator, 168 
carbon dioxide laser, 65-83 
assembly steps for, 69-73. 
Bureau of Radio and Health (ВЕН) 
compliance, 68 
circuit operation in, 66-69. 
cleaning output optics in, 80-81 
coolant system in. 65-66, 81 
focusing lens (optional) for, 80 
laser head construction for, 73-74 
low-flow axial device nature of, 66 
operating time limits for, 81 
parts list for, 81-83 
population inversion in, 66 
power output increase for, 81 
power supply for, 65, 66.69 
printed circuit board (PCB) for, 70 
purging cooling system in, 8I 
testing, 74.79 
text fixture for line-powered circuits 81 
theory of operation in, 66 
charge transmission using tesla plasma and ion. 
‘generator, 168 
coherent light of lasers, 115 
collimation of lasers, 102-103 


D 


deodorizing machine using tesla plasma and ion. 
generator, 168, 

direct reflection (DR) method, laser window bounce 
listening device, 114-115, 128-131 
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efficiency equation, 1 
electrical pyrotechnic display using Tesla plasma and 
jon generator, 168 
electrokinetic gun, low-power, 23-30 
‘basic theory of operation in, 23-24 
board assembly steps for, 24-25 
circuit description for, 24 
electrical pretest for, 2728 
fabrication of, 25-27 
parts list for, 30 
power supply for,23,24 
safe use cautions 28 
velocity increasing tips, 28 
electromagnetic pulse (EMP) generator, 257-266 
applications for, 265-266 
assembly of, 262-264 
basic description of, 258 
capacitor in,259 
charger in, 262 
exploding wire disruption switch in, 262 
hazards of, 258 
inductor in 259 
objective of, 258 
power supply for, 258, 266 
radio frequency choke (RFC!) in, 262 
resistor (RI) in, 262 
spark switch in, 259-261 
theory of, 258 
electromagnetic pulses (EMP), 32, 55 
generator for, 257-266 
electrostatic discharge (ESD) damage, laser ray 
‘gun, 91 
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Fabry-Perot cavity, laser window bounce listening 
device, 116 
Federal Law 90-352 acoustical surveillance devices, 
113-114 
fence (See laser property protection fence) 
fish stunner and wormer, 247-255 
circuit description and construction for, 248-249 
construction steps in, 249 
final assembly in, 251-252 
operation of, 252-254 
parts list for, 254 
subassembly pretest in, 251 
verification of operation in, 254-255 
voltage generated by, 247 


fluorescent tube electrification through human 
body, 168 

focusing lens, carbon dioxide laser and, 80 

force field generation using Tesla plasma and ion 
generator, 168 
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gas discharge power supply using Tesla plasma and 
ion generator, 168 
green laser (See ultrabright green laser) 
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handheld laser (See carbon dioxide laser) 
high-energy pulser, 31-40 
‘charging time and energy storage requirements 
for, 33 
circuit theory of operation for, 32-33 
construction steps for, 33-37 
electrical pretest in, 37 
electrical specifications for, 38-39 
electromagnetic pulses (EMPs) and, 32 
final assembly steps for, 35-37 
‘magnetic can crushing, 61 
main test in, 38 
mass accelerator and, 41 
‘mathematical relationships for use with, 38-39 
parts list for, 39-40. 
plasma thermal gun, 47 
schematic for, 33 
system description for, 32 
voltage requirements and power supply for, 32 
wire-exploding project, 55 
human body, fluorescent tube electrification through, 
168 


2e 


induction fields generated by tesla сой, 2-inch-spark, 
151 

insulators and effect of tesla сой, 12-i 

ion motor, 
Tesla coil, 12-inch-spark, 151 
Tesla plasma and ion generator, 168 

ion ray and charge gun, 225-237 
circuit board assembly for, 227-229 
circuit operation in, 226-227 
construction steps in, 227 
experiments using, 234.235. 


inch-spark, 150 
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mechanical assembly in, 231-232 
negative ion information for, 236 
‘operation and applications in, 232-234 
parts list for, 237 
special notes on operation of,236 
testing, 229.231,229. 

ion wind generator using Tesla plasma and ion 

generator, 168 

ionization. 
antigravity project and, 1 
ion ray and charge gun, 236 
Tesla сой, 2-inchespark, 151 


J 


Jacob's ladder experiment 
“Tesla plasma and ion generator, 168, 
traveling plasma type, 203-208 


L 


laser, carbon dioxide (See carbon dioxide laser) 
laser diode (See laser ray gun) 
laser, optical (Sce long-range optical laser) 
laser property protection fence, 105-112 
circuit description for, 106 
detection-level threshold setting for, 106 
instructions for setup and use of, 110 
laser beam generator in, construction steps for, 
109-111 
рап field property protection guard used with, 105 
parts list for, 111-112 
power supplies for, 105-106 
receiver and controller in, construction steps for, 
106-109 
laser ray gun (burning diode), 85-95 
applications for, 85-86 
assembly steps for, 86-88 
basic theory for, 86 
circuit pretest in, 88-91 
electrostatic discharge (ESD) damage and, 91 
excessive forward current in, 91-92 
excessive forward voltage in, 91 
general handling of, 91 
high temperatures and heat sink in, 92 
light-emitting diodes (LEDs) and, 86 
parts list for, 92-95 
power supplies for, 86 
reverse current in, 92 
safety precautions for, 91 
laser, ultrabright green (See ultrabright green laser) 


laser window bounce listening device, 113-135 
applications for, 128 
assembly of field-worthy integrated system using, 
131 
batteries for, 
brackets for, 133 
cable for, 133 
construction ol, 115 
control panel for, 133 
direct reflection (DR) method in, 14-115, 128-131 
handle for, 133 
headset for, 134 
laser enclosure in, 133 
legal issues and, Federal Law 90-352 acoustical 
surveillance devices, 113-114, 128 
lens mount adapter for, 133 
main enclosure in, 132 
microhead adjusting screws in, 133 
O-rings for, 133 
parts fabrication for, 132-134 
parts list for, 134-135 
population inversion in, 115 
rear panel for, 133 
receiver for, 124-128 
construction steps for, 125-126 
final assembly for, 126-127 
final testing for, 127-128 
pretest for, 126 
regular vs laser light, 115 
safety issues of, 128 
scattered reflection method in, 114-115 
sound to optical surface for, 114 
springs for, 133 
switches for, 133 
telephoto lens and cap for, 134 
theory of operation for, 114 
transmitter for, 114, 115-124 
circuit schematic for, 117-118 
electronics assembly board in, 118 
enclosure tube fabrication for, 121 
Fabry Perot cavity in, 116 
final assembly steps for, 121-122 
infrared light from, night vision devices for, 121 
light-emitting diodes (LED) in, 115-116 
power supply for, 117-118 
pretest of assembly in, 118-121 
{est tone module construction for, 122-124 
lasers 
coherent light of, 115 
collimation of, 102-108, 
photons of ight and, 115 
regular light vs, 115 
spontaneous emission of light and, 115 


134 
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stimulated emission of light and, 115 
wavelength of light in, 115 
Jaunching pad for antigravity project, 9-15 
light-emitting diodes (LEDs) 
aser ray gun, 86 
laser window bounce listening device, 15-116 
Sec in-the-dark project, 240 
ultrabright green laser and, 100 
lightning generator (See tesla сой, lightning 
generator) 
listening device (See laser window bounce listening. 
device) 
long-range optical laser, 97-98 
low-flow axial device, carbon dioxide laser and, 66. 


M 


magnetic can crushing, 61-63 
high-energy pulser for, 61 
setup and operation of. 61-63 
special operational notes on, 63 
voltage requirements/power supplies for, 62-63 
mass accelerator, 41-46 
high-energy pulser required for, 41 
setup and operation of, 41-46 
theory of operation for, 41 
microphone, ultrasonic (See ultrasonic microphone) 
motion freezing using tesla plasma and ion generator, 
168 
‘motor, ion, Tesla plasma and ion generator, 168 


N 


negative ion generator using Tesla plasma and ion. 
generator, 168 
negative ion information, ion ray and charge gun, 236 


о 


‘optical laser (See long-range optical laser) 
‘ozone, tesla coil, 12-inch-spark, 138 


E 


pain field property-protection guard, 285-296 
application and setup for, 292.293 
caution with, 293 
construction in, 287-289. 
detection methods used in, 286 
detector-sensing circuit testing in, 291-292 
detection circuit description in, 287 


driver circuit operation in 286-287 
final assembly in, 289-200 
frequency range output of 285, 286 
laser property protection fence, 105 
parts list for, 295-296 
special notes on, 292 
test procedure in, 290.201 
ultrasonics in, 293.294 
phaser pain field gun, 277-283 
circuit theory for, 278-279 
construction steps in, 279-280 
final assembly in, 282 
frequency range of, 277-278, 
parts list in, 282-283 
power supply for, 278.279 
subassembly pretest in, 280-281 
photons of light, 115. 
plasma lightsaber, 215-223 
applications for, 222 
batteries for, 22 
circuit theory for, 215-216 
construction of, 216-220 
mechanical assembly steps for, 220-221 
parts list for, 223 
power supply for, 216 
special notes on, 222 
test points and troubleshooting, 221-222 
plasma thermal gun, 47-53 
assembly steps for, 47-49 
energy requirements/power supplies for, 50 
high-energy pulser for, 47 
projectiles for, 48 
special operational notes on, 50-53 
theory of operation for, 47 
plasma tornado generator, 175, 209-213 
application and operation of 213 
assembly instructions for, 210 
special note on, 213 
‘Tesla coil in, 209 
theory of operation for, 209-210 
‘Townsend effect in, 210 
population inversion 
carbon dioxide laser and, 66 
laser window bounce listening device, 115 
power supplies 
antigravity project and, 2-3 
carbon dioxide laser and, 65, 66-69 
electrokinetic gun, low-power, 23, 24 
electromagnetic pulse (EMP) generator, 258,266 
sas discharge type, 168 
high-energy pulser, 32 
laser property protection fence, 105-106 
laser ray gun, 86 
laser window bounce listening device, 117-118 
‘magnetic can crushing, 62-63 
phaser pain field gun, 278-279 
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plasma lightsaber, 216 
plasma thermal gun, 50 
12-inch-spark, 137 
lightning generator, 186, 187-188 
solid state, 175-176 
timered, 2-inch-spark, 157, 
Tesla plasma and ion generator, 163 
traveling plasma Jacob's ladder, 203-204 
ultrasonic microphone, 268-269 
wire-exploding project, 56 
printed circuit board (PCB) 
antigravity project and, 3-9 
carbon dioxide laser and, 70 
ion ray and charge gun, 227.229 
property protection fence (See laser property 
protection fence) 
pyrotechnic display 
“Tesla plasma and ion generator, 168 
wire-exploding project, 55 


R 


radiated power experiment, Tesla plasma and ion 
generator, 167 


receiver, for laser window bounce listening devi 
124-128 

reflection, in laser window bounce listening device, 
114-115, 128-131 


5 


scattered reflection method, in laser window bounce 


listening device, 114-115 
See in-the-dark project, 239-246 

basic theory of, 240-241 

batteries in, 240 

circuit description and assembly for, 241-242 

fabrication and mechanical assembly in, 243-244 

light-emitting diodes (LEDs) in, 240 

parts list for, 246 

special notes on, 244-245 

testing circuit board for, 242-243 
solid state Tesla сой (See Tesla сой, solid state) 
spontaneous emission of light, 115 
St. Elmo's fire, Tesla coil, 12-inch-spark, 137 
standing waves, ultrasonic microphone, 272-273 
stimulated emission of light, 115 


T 
Tesla сой, 12-inch-spark, 137-156 
adjustment for, 150 
applications and operation of, 145-149 


circuit design and schematic of, 138-140 
construction steps for, 140-145 

electrical discharge phenomena of, 137 
experiments using, 150-151 

human body and effect of, 150 

induction fields generated by, 151 

insulators and effect of, 150 

ion motors and, 151 

ionization of gases by, 151 

‘ozone produced by, 138 

parts list for, 155-156 

safety precautions when using, 137-138 

spark gap setting, 145 

special operational notes for, 145 

theory of operation for, 138. 

voltage and power supply requirements for, 137 


Tesla сой, lightning generator, 30-inch-spark, 185-202 


assembly steps in, 189-191 
circuit description for, 187-188. 

coil materials for, 195-196 

‘coupling in, 88 

major components ol, 188-189 

output terminal in, 188 

parts list for, 201-202 

primary capacitor in, C3, 189 

primary coil in, LPI, 188, 196 

RF choke in, CHK1, 189 

safety precautions for use of, 185-186 
secondary сой in, 151, 188, 194-195 
spark gap switch (SPKGAP), 188-189 
special notes on, 194 
testing steps in, 191-193 

theory of operation for, 186, 186 


voltage and power supply requirements for, 186, 


187-188 

Tesla coil, solid state, 175-183 
assembly steps for, 176-180 
circuit theory and design, 175 
parts list for, 182-183 
plasma tornado generator and, 175,209 
power supply for, 175-176 
testing, 180-181 

Tesla coil timered, 2-inch-spark, 157-161 
circuit theory and design in, 158 
construction steps in, 158. 
electrical pretest for, 158-159 
final assembly of, 159-161 
parts list for, 161 
power supply for, 157,158 

Tesla plasma and ion projects, 163-173 
capacitor charging using, 168 
charge transmission using, 168 
circuit theory and design in, 163 
‘construction steps in, 163-165 
‘deodorizing machine using, 168 
electrical pyrotechnic display using, 168 


176 
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experiments using, 163, 167-169 
fluorescent tube electrification through human 
body using, 168 
force field generation using, 168 
gas discharge power supply using, 168. 
ion high-speed motor using, 168 
ion-type experiments and applications, 168-169 
ion wind generator using, 168 
Jacob's ladder experiment using, 169 
‘mechanical assembly in, 166 
‘motion freezing using, 168 
negative ion generator using, 168. 
parts list for, 172-173 
power supply for, 163 
pretest in, 166. 
radiated power experiment for, 167 
test and function selection, 167 
‘thermal gun (See plasma thermal gun) 
thrust equation, 1 
timer (See Tesla coil, timered) 
tornado generator (See plasma tornado generator) 
Townsend effect, plasma tornado generator, 210 
transmitter, aser window bounce listening device, 
115-124 
traveling plasma Jacob's ladder, 203-208 
assembly steps in, 204-205 
Circuit description and power supply for, 203-204 
origin of term, 203 
parts list for, 208 
testing, 205-206 


U 


ultrabright green laser (handheld), 99-104 
applications for, 99-100 
assembly steps for, 100-101 


circuit description for, 100. 
collimation and final assembly, 102-103 
electrical pretest for, 102 
light-emitting diodes (LEDs) in, 100 
parts list for, 104 

ultrasonic microphone, 267-275 
applications for, 268, 273-274 
circuit description for, 268-269 
construction steps in, 269-270 
electrical pretest for, 271-272 
parts list for, 275 
power supply for, 268.269 
recording with, 274 
standing wave utilization in 272-273 

ultrasonics (See also pain field property-protection 

guard), 293-294 
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wavelength of light, 115 
window bounce listening device (See laser window 
‘bounce listening device) 
wire-exploding project, 5-59 
electromagnetic pulse (EMP) in, 55 
high-energy pulser for, 55 
setup and operation in, 35-57 
special operational notes for, 57-59 
theory of operation in, 55 
voltage requirements/power supplies for, 56 
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SHOCK AND AMAZE! 
INEXPENSIVE PROJECTS YOU CAN BUILD! 


Electronics fans have waited a long time for this book. Not since 1983 has author Bob lannini published a 
collection of his amazing projects —all of them fun, easy, and inexpensive to make at home and, best of 
all, seriously exciting and impressive! 

lannini takes the stuff of science fiction and science future and brings it down to size for the home 
hobbyist. Full of easy-to-follow plans and clear diagrams and schematics, and respectful of your 
wallet, Electronic Gadgets for the Evil Genius gives you: 


> Illustrated instructions and plans for amazing pretested projects advanced enough for sophisticated 
electronics enthusiasts but described in sufficient detail to be built easily by newcomers: 

* Explanations of the science and math behind each project (e.g., you can explore different methods 
of achieving acceleration) 

> Frustration-free plans needed parts are listed, 
сап be built for $100 or less 


long with sources—and most of these projects 


WHAT WOULD 
YOU DO WITH...? 


This book equips you with complete 
plans, instructions, parts lists, and 
Aki i B IAN sources for these wonderful projects: 
“Only book of its kind-—it's way cool! 1 love the projects — SUMMO ever 
in this book! It brings a lot of ideas from Star Wars and other. * Oti Moon dios: 
science fiction films to real life! It is a must for all science fiction. * Laser listening system. 


enthusiasts and inventors." 'ctromagnetic pulse (EMP) generator 
= Sonic phaser cannon 
kk "An amazing book with plans for anything cool that you * Electromagnetic launcher 


could ever want to build. It has very clear and easy-to-understand 
instructions. There are lots of diagrams and detailed parts lists. 
All of the things work very well, and the material costs are ali 


= Object projectort. 
+ Traveling plasma wave generator 


es + Multivortex plasma tornado 
erii an dotes * Laser beam cutter 

* x x “Excellent. The schematics were easy to understand... = lon ray projector 
Robert has done a great job."* * Several Tesla coil projects. 


* Pyrotechnic blaster and shock wave pulser 
= Lightning bolt generator 
= Robotic circuit jamming EMP generator. 
* Ultrabright green laser 
to have spent a lot of time + Working light saber 
building and writing about all of the projects in his 390-page book. * Magnetic pulse can crusher 
His technical expertise in the field guided me greatly. when } built = Mass driver and launcher 
two of his projects. There are lots of other projects...and a great = Ultrasonic microphone. 
project that | am going to build next. = Laser protection project 
= Ultrasonic shock projector 
* Electric fishing and worming machine 


xxx * x “An excellent book of electronics for beginners and experts 
alike. It gives step-by-step instructions on building real lasers and 
much more. Requires little or no electrical experience."* 


dock “Robert E. lanni 


"Online reviewers on Bob annis 1983, out-o-prnt Build Your Own Laser, Phaser, 
don Ray Gun & Other Working Space-Age Projects 
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— 
ИИ | Com ye Raton 
| |||! 3235 Vs. | £36 EZ 


==. RADIO = 


AND RECEIVER ® 
PROJECTS? 


-EVIL 


-= 


>”. lS КЧР К КР КЕР a oom E >< domo 


TOM PETRUZZELLIS 


Pya 


Pa uad PLAI а в 


Дыл ДА РА РА‏ کے 


E Radio ла iver 


Evil Genius Series 


Bionics for the Evil Genius: 25 Build-it Yourself Projects 
Electronic Circuits for the Evil Genius: 57 Lessons with Projects 

Electronic Gadgets for the Evil Genius: 28 Build-it- Yourself Projects 

Electronic Games for the Evil Genius. 

Electronic Sensors for the Evil Genius: 54 Electrifying Projects 

50 Awesome Auto Projects for the Evil Genius 

50 Model Rocket Projects for the Evil Genius 

Mechatronics for the Evil Genius: 25 Build-it-Yourself Projects 

MORE Electronic Gadgets for the Evil Genius: 40 NEW Build-it-Yourself Projects 
101 Spy Gadgets for the Evil Genius 

123 PIC® Microcontroller Experiments for the Evil Genius 

123 Robotics Experiments for the Evil Genius 

PC Mods for the Evil Genius 

Solar Energy Projects for the Evil Genius 

25 Home Automation Projects for the Evil Genius 

51 High-Tech Practical Jokes for the Evil Genius 


22 Radio Receiver 
Projects for the 
Evil Genius 


TOM PETRUZZELLIS 


‘Copyright © 2008 by The MeGîraw-Hil Companies, ne. Ali па ей Manufactured in the United Sate of America: Except at permitted under 
the Unie Stes Capyrigha Act of 1976, оо part of this publication may be reproduced or dsl i any rm ar by any means, ar siared in a 
database or retmeval yster, without the prior wen permission ofthe publisher 


‘The materia this Bok also appears in the print version of this ile: (07-1480200. 
Ай trademarks are trademarks of heir respective owners. Rather kan ри а кадета symbol айат every occurence of trademarked name. we we 


‘ames аа editorial fin only, and Yo е Benefit of the бекий, owner, with no nena of надето of the dead. Where such dei 
‘ations appear on this book they have been printed wih masal caps 


McGraw eBooks are avaible at speci quay discounts 1o usc as premiant und sales ро, or fot use ta corporate wanine programs: 
or mare information, please contat George Haare, Special Salet, at george i — com or (212) 904-4060. 


TESS OF USE 


‘This иа copyrighted work and The McGaw- Hil Companies, n MECH”) and its Meese reserve all rights im and to the work Uae of his 
work в subject la thee еты, Except t permit under the Copyright Ac of 1976 a the right lo te and eee one сору fhe wark, yon may 
sot decompile, disassemble, reverse engineer, reproduce, adi. create deat works based upan, ast dsb, semi, scl. publish 
rubies he work or any prt o wil Mew Hla priar consen, You tay ме e Wark for our оа обет and pestle 
эу other we ofthe work icy probihitd Your right to ше the wk may be атта you Blt comply with these emi 


THE WORK IS PROVIDED “AS IS" MeGRAW-HILL AND ITS LICENSORS MAKE NO GUARANTEES OR WARRANTIES AS TO THE 
ACCURACY, ADEQUACY OR COMPLETENESS OF OK RESULTS TO HE OBTAINED FROM USING THE WORK, INCLUDING ANY 
INFORMATION THAT CAN BE ACCESSED THROUGH THE WORK VIA HYPERLINK ОК OTHERWISE, AND EXPRESSLY DISCLAIM 
ANY WARRANTY, EXPRESS OR IMPLIED, INCLUDING BUT NOT LIMITED TO IMPLIED WARRANTIES OF MERCHANTABILITY Oi 
FITNESS FOR A PARTICULAR PURPOSE, McGraw-Hill ad e licensors do not warrant guaran that he Бакон cli т the werk wil 
тоа your requitements or hal is operation will be userid or err ес. Nether Mew aor ts Keen skal be liable to you or anyone 
tee for му басп, err or omission, regales of ent, ín the work of for any damages еж therein, MeCraw-Hll Мы no 
‘respon for the content of ay mformation зе tough the work, Under no circumstances sal McGraw-Hill and ei lenses be able 
Tee any indirect, incidental, poi, punitive, седые or алй damages tres om the ше of or aby to ше the work, even Н any of 
ther has been vied of the possibly af such damage This ritalin af lily sal apply to any clim cr rase whatsoever weber such cm. 


ро 1010360071489290 


About the Author 


Thomas Petruzzellis is an electronics engineer including an earlier volume in this series, 
currently working at the geophysical laboratory at Electronic Sensors for the Evil Genius. He is also 
the State University of New York, Binghamton. the author of Create Your Own Electronics 

Also an instructor at Binghamton, with 30 years’ Workshop; STAMP 2 Communications and Control 
experience in electronics, he is a veteran author Projects, Optoelectronics, Fiber Opties, and Laser 
who has written extensively for industry Cookbook: Alarm, Sensor, and Security Circuit 
publications, including Electronics Now, Modern Cookbook, all from McGraw-Hill. He lives in 
Electronics, QST, Microcomputer Journal, and Vestal, New York. 


Nuts & Volts. Tom wrote five previous books, 


Copyright © 2008 by The McGraw-Hill Companies, Inc. Cick here for terms of use. 


This page intentionally left blank 


Acknowledgments 


I would like to thank the following people and 
companies listed below for their help in making 
this book possible. I would also like to thank 
senior editor Judy Bass and all the folks at 
McGraw-Hill publications who had a part in 
making this book possible. We hope the book will 
inspire both radio and electronics enthusiasts to 
build and enjoy the radio projects in this book. 


Richard Flagg/RF Associates 


Wes Greenman/University of Florida 


Charles Higgins/Tennessee State University 
Fat Quarters Software. 

Radio-Sky Publishing. 

Ramsey Electronics 

Vectronics, Inc 

Russell Clift 

Todd Gale 

Eric Vogel 


Copyright © 2008 by The McGraw-Hill Companies, Inc. Cick here for terms of use. 


This page intentionally left blank 


For mare formation about this tlle, click here 


Contents 


Acknowledgments 
Introduction 


Radio Background and History 


Identifying Components and Reading 
Schematics 


Electronic Parts Installation and 
Soldering 


AM, FM, and Shortwave Crystal 
Radio Projects 


TRF AM Radio Receiver 
Solid-State FM Broadcast Receiver 


Doerle Single Tube Super-Regenerative 
Radio Receiver 


IC Shortwave Radio Receiver 
80/40 Meter Code Practice Receiver 
WWV 10 MHz "Time-Code" Receiver 


УНЕ Public Service Monitor 
(Action-Band) Receiver 


6 & 2-Meter Band Amateur 
Radio Receiver 


13 Active and Passive Aircraft Band 
Receivers 


14 УГЕ or Very Low Frequency 
Radio Receiver 


15 Induction Loop Receiving System 
16 Lightning Storm Monitor 
17 Ambient Power Receiver 
18 Earth Field Magnetometer Project 


19 Sudden lonospheric Disturbance 
(SIDs) Receiver. 


20 Aurora Monitor Project 
20 Ultra-Low Frequency (ULF) Receiver 
22 Jupiter Radio Telescope Receiver 

23 Weather Satellite Receiver 


24 Analog to Digital Converters (ADCs) 


Appendix: Electronic Parts Suppliers 


Index 


This page intentionally left blank 


Introduction 


22 Radio Receiver Projects for the Evil Genius 
was created to inspire readers both young and old 
to build and enjoy radio and receiver projects, and 
perhaps propel interested experimenters into а 
career in radio, electronics or research. This book 
is for people who are interested in radio and 
electronics and those who enjoy building and 
experimenting as well as those who enjoy research, 


Radio encompasses many different avenues for 
enthusiasts to explore, from simple crystal radios to 
sophisticated radio telescopes. This book is an 
attempt to show electronics and radio enthusiasts that 
there is a whole new world “out there” to explore. 


Chapter 1 will present the history and 
background and elements of radio, such as 
‘modulation techniques, etc. Chapter 2 will help the. 
newcomers to electronics, identifying components 
and how to look and understand schematics vs. 
pictorial diagrams. Next, Chapter 3 will show the 
readers how to install electronic components onto 
circuit boards and how to correctly solder before 
embarking on their new radio building adventure, 


We will start our adventure with the simple 
“lowly” crystal radio in Chapter 4. Generally 
crystal radios are only thought of as simple AM 
radios which can only pickup local broadcast 
stations. But did you know that you can build 
crystal radios which can pickup long-distance 
stations as well as FM and shortwave broadcasts 
from around the world? You will learn how to 
build an AM, FM and shortwave crystal radio, in 
this chapter. 


In Chapter 5, you will learn how AM radio is 
broadcast, from a radio station to a receiver in your 
home, and how to build your own TRF or Tuned 
Radio Frequency AM radio receiver. In Chapter 6, 
же will discover how FM radio works and how to 
build an FM radio with an SCA output for 
commercial free radio broadcasts. 


Chapter 7 will present the exciting world of 
shortwave radio. Shortwave radio listening has a 
large following and encompasses an entire hobby 
in itself. You will be able to hear shortwave 
stations from around the world, including China, 
Russia, Italy, on your new shortwave broadcast. 
receiver. Old time radio buffs will be interested in 
the single tube Doerle super-regenerative 
shortwave radio. 


If you are interested in a portable shortwave 
receiver that you could take on a camping trip, 
then you may want to construct the multi-band 
integrated circuit shortwave radio receiver 
described in Chapter 8 


If you are interested in Amateur Radio or are 
thinking of learning Morse code or want to 
increase your code speed, you may want to 
consider building this 80 and 40-meter code 
receiver. This small lightweight portable receiver 
сап be builtin a small enclosure and taken on 
camping trips, etc. 

In Chapter 10, you will learn how to build and 
use a WWW time code receiver, which can be used 
to pick up time signal broadcast from the National 
Institute of Standards and Technology (NIST) or 
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National Atomic Time Clock in Boulder CO. Time 
signal broadcasts present geophysical and 
propagation forecasts as well as marine and sea 
conditions. They will also help you set the time on 
your best chronometer. 

With the УНЕ Public service receiver featured in 
Chapter 11, you will discover the high frequency 
“action bands” which cover the police, fire, taxis, 
highway departments and marine frequencies. You 
will be able to listen-in to all the exciting 
‘communications in your hometown, 


The 6-meter and 2-meter dual VHF Amateur. 
Radio receiver in Chapter 12 will permit to 
discover the interesting hobby of Amateur Radio. 
The 6-meter and 2-meter ham radio bands are two 
of the most popular VHF bands for technician 
class licensees. You may discover that you might 
just want to get you own ham radio license and 
talk to ham radio operators through local VHF 
repeaters or to the rest of the world, 


Why not build an aircraft radio and listen-in to 
airline pilots talking from 747s to the control tower 
many miles away. You could also build the passive 
Air-band radio which you use to listen-in to your 
pilot during your own flight. Passive aircraft radios 
will not interfere with airborne radio so they are 
permitted on airplanes, without restriction. Check 
ош these two receivers in Chapter 13. 

Chapter 14 will also show you how to build an 
induction communication system, which will allow 
you to broadcast a signal around home or office 
using a loop of wire, to a special induction 
receiver. The induction loop broadcast system is a 
great aid to the hearing impaired, since it can. 
broadcast to hearing aids as well 

‘The УГЕ, or “whistler” radio in Chapter 15, will 
pickup very very low frequency radio waves from 
around the world. You will be able to listen to low 
frequency beacon stations, submarine 
transmissions and "whistlers" or the radio waves 


created from electrical storms on the other side of 
the globe. This project is great for research 
projects where you can record and later analyze 


your results by feeding your recorded signal into a 
sound card running an FFT program. Use your 
computer to record and analyze these interesting 
signals. There are many free programs available 
over the Internet, An FFT audio analyzer program 
can display the audio spectrum and show you 
where the signals plot out in respect to frequency. 


If you are interested in weather, then you will 
appreciate the Lightening to Storm Receiver in 
Chapter 16, which will permit you to "see" the 
approaching storm berfore it actually arrives. This 
receiver will permit you to have advanced warning 
up to 50 miles or more away; it will warn you well 
in advance of an electrical storm, so you can 
disconnect any outdoor antennas. 


‘The Ambient Power Module receiver project 
illustrated in Chapter 17, will allow to you pickup 
a broad spectrum of radio waves which get 
converted to DC power, and which can be used to 
power low current circuits around your home or 
office. This is a great project for experimentation 
and research. You can use it to charge cell phones, 
emergency lights, etc. 


Our magnetometer project shown in Chapter 18 
can be used to see the diurnal or daily changes in 
the Earth's magnetic field, and you can record the 
result to a data-logger or recording multi-meter. 


If you are an avid amateur radio operator or 
shortwave listener, you many want to build a 5105 
receiver shown in Chapter 19. A SIDs receiver can 
be used to determine when radio signals and/or 
propagation is disturbed by solar storms. This. 
receiver will quickly alert you to unfavorable radio 
conditions. You can collect the receiver to your 
personal computer's sound card and use the data 
recorded to correlate radio propagation against 
storm conditions. 

The Aurora receiver project in Chapter 20 will 
alert you, with both sound and meter display, when 
the Earth's magnetic increases just before an 
Aurora display is about to take place. UFO and 
Alien contact buffs can use this receiver to know 
when UFOs are close by. 


For those interested in more earthly research 
projects, why not build your own ULF or ultra low 
frequently receiver, shown in Chapter 21, which 
can be utilized for detecting low frequency wave 
generated by earthquakes and fault lines. With this 
receiver you will be able to conduct your own 
research projects on monitoring the pulse of the 
Earth. You can connect your ELF receiver to а 
data-logger and record the signals over time to 
correlate your research with that of others. 


You can explore the heavens by constructing 
your own radio telescope to monitor the radio 
signals generated from the planet Jupiter. This 
radio receiver, illustrated in Chapter 22, will pick 
up radio signals which indicate electrical and or 
‘magnetic storms on the Jovian planet. The Radio 
Jupiter receiver can be coupled to your personal 


computer, and can be used for a research project to 
record and analyze these radio storm signals. 


Why not construct your own weather satellite 
receiving station, shown in Chapter 23. This. 
receiver will allow you to receive APT polar 
satellites broadcasting while passing overhead. You 
can display the satellite weather maps on the. 
computer's screen or save them later to show 
friends and relatives. 


Chapter 24 discusses different analog to digital 
converters which you can use to collect and record 
data from the different receiver projects. 


We hope you will find the 22 Radio Projects for 
the Evil Genius a fun and thought-provoking book, 
that will find a permanent place on your 
electronics or radio bookshelf. Enjoy! 
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Radio Background and History 


Electromagnetic energy encompasses an extremely wide 
frequency range. Radio frequency energy, both natural 
radio energy created by lightning and planetary storms 
as well as radio frequencies generated by man for 
communications, entertainment, radar, and television 
are the topic of this chapter. Radio frequency energy 

or RF energy, covers the frequency range from the low 
end of the radio spectrum, around 10 to 25 KHz, which. 
is used by high-power Navy stations that communicate 
With submerged nuclear submarines, through the 

miliar AM broadcast band from 550 to 1600 KHZ. 
Next on the radio frequency spectrum are the shortwave 
bands from 2000 kHz to 30,000 kHz, The next band of 
frequencies are the very high frequency televisior 
channels covering 54 to 216 MHz, through the very 
popular frequency modulation FM band from 88 to 

108 MHz, Following the FM broadcast band ate aircraft 
frequencies on up through UHF tele 


jon channels a 


then up through the radar frequency band of 1000 to 
1500 MHz, and extending through approximately 
300 gll. See frequency spectrum chart in Figure 1-1 


The radio frequency spectrum actually extends almost 
up to the lower limit of visible light frequencies 


Radio history 


One of the more fascinating applications of electricity is 
in the generation of invisible ripples of energy called. 
radio waves, Following Hans Oersted's accidental 
discovery of electromagnetism, it was realized that 
electricity and magnetism were related to each other. 
When an electric current was passed through a conductor, 


а magnetic field was generated perpendicular to the axis 
of flow, Likewise, if a conductor was exposed to a 
change in magnetic flux perpendicular to the conductor, 
а voltage was produced along the length of that 
conductor. 


Joseph Henr 
Michael Faraday, a British physicist, experimented 
separately with electromagnets in the early 1800s. They 
each arrived at the same observation: the theory that a 
current in one wire can produce a current in another 


ра Princeton University professor, and 


wire, even at а distance. This phenomenon is called 
electromagnetic induction, or just induction. That is, 
‘one wire carrying a current induces a current in a 
second vire. So far, scientists knew that electricity 


and magnetism always seemed to affect each other at 
right angles. However, a major discovery lay hidden 
{ust beneath this seemingly simple concept of related 
perpendiculariy, and its unveiling was one of the 


pivotal moments їп modem science. 


The 
revolution was the Scottish physicist James Clerk 
‘Maxwell (1831-1879), who “unified” the study of 
electricity and magnetism in four relatively tidy 

equations. In essence, what he discovered was that 


responsible for the next conceptual 


electric and magnetic fields were intrinsically elated 
to one another, with or without the presence of a 
conductive path for electrons to flow. Stated more 
formally, Maxwell's discovery was this: a changing 
electric field produces a perpendicular magnetic field, 
and а changing magnetic field produces a perpendicul 


electric field. АП of this can take place in open space, 
the alternating electric and magnetic fields supporti 


each other as they travel through space at the speed of 
light. This dynamic structure of electric and magnetic 
fields propagating through space is better known as a 
electromagnetic wave. 


Later, Heinrich Hertz, a German physicist, who is 


honored by our replacing the expression "cycles per 


second" with hertz (HZ), proved Maxwell's theory 
between the years 1886 and 1888. Shortly after that, in 
1892, Eouard Branly, a French physicist, invented a 
device that could receive radio waves (as we know them. 
today) and could cause them to ring an electric bell. 
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Figure ld. Electromagnetic spectrum 


Note that at the time all the research being conducted in. 
What was to become radio and later radi 
was done by physicists. 


electronics, 


їп 1895, the father of modem radio, Guglielmo. 
Marconi, of Italy, put all this together and developed 
the first wireless telegraph and was the first to 
‘commercially put radio into ships. The wire telegraph 
had already been in commercial use for а number of 
years in Europe. The potential of radio was finally 
realized through one of the most memorable events 

in history. With the sinking of the Titanic in 1912, 
communications between operators on the sinking 

ship and nearby vessels, and communications to shore 
stations listing the survivors brought radio to the public 
ina big way. 


АМ radio broadcasting began on November 2, 1920. 
Four pioneers: announcer Leo Rosenberg, engineer 
William Thomas, telephone line operator John Frazier 
and standby R S. MeClelland, made their way to a 

akeshiftstudio—actally a shack atop the Westinghouse 

К” Building in East Pitsburgh—flipped a switch and. 
began reporting election returns in the Harding vs. Cox 
Presidential race. At that moment, КОКА became the 
pioneer broadcasting station of the world. 


Radio spread like wildfire to the homes of everyone 
in America in the 1920s. In a few short years, over 

75 manufacturers began selling radio sets. Fledgling 
manufacturers literally came out of garages over-night 


Many young radio enthusiasts rushed out to buy parts 
and radio kits which soon became available. 
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Radio experimenters discovered that an amplitude- 
modulated wave consists of a carrier and two identical 
sidebands which are both above and below the carrier 
wave. The Navy conducted experiments in which they 
attempted to pass one sideband and attenuate the 
‘other, These experiments indicated that one sideband 
contained ай the necessary information for voice 
transmission, and these discoveries paved the way for 
development of the concept of single-sideband or SSB. 
transmission and reception. 

In 1923, а patent was granted to John R. Carson ов 
his idea to suppress the carrier and one sideband, 
In that year the first trans-Atlantic radio telephone 
demonstration used SSB with pilot carrier on a 
frequency of 52 ke. Single sideband was used because of 
limited power capacity of the equipment and the narrow 
bandwidths of efficient antennas for those frequencies. 
By 1927, trans-Atlantic SSB radiotelephony was open. 
Tor public service. In the following years, the use of SSB 

ed to low-frequency and wire applications. 

Early developments in FM transmission suggested that 
this new mode might prove to be the ultimate in voice 
communication. The resulting slow development of SSB 
technology precluded practical SSB transmission and 
reception at high frequencies. Amateur radio SSB 
activity followed very much the same patter. It wasn't 
until 1948 that amateurs began seriously experimenting 
with SSB, likely delayed by the wartime blackouts. 

The breakthroughs in the war years, and those 
following the war, were important to the development of 
HF-SSB communication. Continued advances in 


was lim 


technology made SSB the dominant mode of HF radio 
The radio-frequeney spectrum, once thought to be 
adequate for all needs, has become very crowded. 
As the world's technical sophistication progresses, 
the requirements for rapid and dependable radio 
communications increase. The competition for available 
radio spectrum space has increased dramatically. 
Research and development in modern radio systems has 
moved to digital compression and narrow bandwidth 
With highly developed modulation schemes and satellite 
The inventor most responsible for the modern day 
advances in radio systems was Edwin Н. Armstrong. 
He was responsible for the Regenerative circuit in 1912, 
the Superheterodyne radio circuit in 1918, the 
Superregenerative radio circuit design in 1922 and. 
the complete FM radio system in 1933. His inventions 
and developments form the backbone of radio 
‘communications as we know it today. The majority of 
all radio sets sold are FM radios, all microwave relay 
links are FM, and FM is the accepted system in all 
space communications. Unfortunately, Armstrong, 
‘committed suicide while still embittered in patent 
lawsuits: later vindicated, his widow received a windfall. 


Sony introduced their first tansistorized radio in 
1960, small enough to fit in a vest pocket, and able to 
be powered by a small battery. It was durable, because 
there were no tubes to burn out. Over the next 20 years, 
transistors displaced tubes almost completely except for. 


very high power, or very high frequency, uses. In the 
1970s: LORAN became the standard for radio navigation 
system, and soon, the US Navy experimented with 
satellite navigation. Then in 1987, the GPS constellation 
of satellites was launched and navigation by radio in the 
sky Вай a new dimension. Amateur radio operators began 
experimenting with digital techniques and started 1o send 
pictures, faxes and teletype via the personal computer 
through radio, By the late 1990s, digital transmissions 
began to be applied to radio broadcasting 


Types of radio waves 


There are many kinds of natural radiative energy 
composed of electromagnetic waves. Even light is 
electromagnetic in nature. So are shortwaves, X 


rays 


and “gamma” гау radiation. The only difference 
between these kinds of electromagnetic radiation 
frequency of their oscillation (alternation of the electric 
and magnetic fields back and forth in polarity). 

By using a source of AC voltage and a device called 

an antenna, we can create electromagnetic waves. 


she 


It was discovered that hi 


gh frequency electromagnetic 
currents in an antenna wire, which in turn result in a 
high frequency electromagnetic Field around the 

antenna, will result in electromagnetic radiation 


Which will move away from the antenna into free 
space atthe velocity of light, which is approximately 
300,000,000 meters per second. 

In radio transmission, а radiating antenna is used 
to convert a time-varying electric current into an 
electromagnetic wave, which freely propagates through. 
а nonconducting medium such as air or space. 
An antenna 


nothing more than a device built to 
produce a dispersing electric or magnetic field. 

‘An electromagnetic wave, with ils electric and magnetic 
components, is shown in Figure 1-2. 


When attached о а source of radio frequency signal 
легок, ог transmitter, an antenna acts as a transmitting 


device, converting AC voltage and current into 
electromagnetic wave energy. Antennas also have the 
ability to intercept electromag 
their energy into AC voltage and current, In this mode, 
an antenna acts as a receiving device. 


petic waves and convert 


Radio frequencies 
spectrum 


Radio frequency energy is generated by man for 
communications, entertainment, radar, television, 
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Figure 1-2 
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navigation, ete. This radio frequency or (RF) energy 
‘covers quite а large range of radio frequencies from the 
Tow end of the radio spectrum from 10 to 25 KHZ, which 
is the domain occupied by the high-power Navy stations 
that communicate with submerged nuclear submarines: 
these frequencies are called Very Low Frequency waves 
‘or VLF. Above the VLF frequencies are the medium 
wave frequencies or (MW), Le. the AM radio broadcast 
band from 550 to 1600 KHZ. The shortwave bands or 
High Frequency or (HF) bands cover from 2000 КНУ to 
30,000 kHz and make use of multiple reflections fr 
the ionosphere which surrounds the Earth, inorder to 
propagate the signals to all parts of the Earth. The Very 
High Frequencies or VHF bands begin around 30 MHZ: 
these lower VHF frequencies are called low-band УНЕ. 
Mid-band VHF frequencies begin around 50 MHZ 
Which cover the lowest TV channel 2. Low-band 
television channels 2 through 13 cover the 54 to 216 MHz 
ze. The popular frequency modulation or (FM) 
broadcast band covers the range from 88 to 108 MHz, 
Which is followed by low-band Air-band frequencies 
from 118 to 136 MHz. High-band VHF frequencies 
around 144 are reserved for amateur radio, public service. 
around 150 MHz, with marine frequencies around 
156 MHz. UHF frequencies begin around 300 MHZ 
and go up through the radar frequency band of 1000 to 
1500 MHz, and extending through approximately 
300 НИ. Television channels 14 through 70 are placed 
between 470 and 800 MHz, American cell phone 
carriers have cell phone communications around 
850 MH. Geosynchronous weather satellites signals 
placed around 1.6 GHZ, and PCS phone devices 
centered around 1.8 GHz. The Super-high frequency 
(SHF) bands range from 3 to 30 GHz, with C-band 
jerowave frequencies around 3.8 GHz, then X-band, 
from 7.25 to 8.4 GHz, followed by the KA ar 
KU-band microwave ba 


Table 1-1 illustrates the division of radio frequencies. 
The radio frequency spectrum extends almost up to the 


lower limit of visible light frequencies, with just the 
feared frequencies lying in between it and visible light 
The radio frequency spectrum is а finite resource whi 
ust be used and shared with many people and agencies 
around the world, so coo 


ation is very important. 
So how does a radio work? As previously mentioned, 


radio waves are part of a general class of waves known 


as electromagnetic waves, In essence, they are electrical 
and magnetic energy which travels through space in the 


form of a wave. They are different from sound waves 
(which are pressure waves that travel through air or. 


water, as an example) or ocean waves (similar to sound 
waves in water, but much lower in frequency and are 
much larger). The wave part is similar, but the energy 
involved is electrical and magnetic, not mechanical 


Electromagne! 


waves show up as many things. 
AL certain frequencies, they show up as radio waves. 

At much higher frequencies, we сай them infrared light 
Sl higher frequencies make up the spectrum known as 
Visible light. This goes on up into ultraviolet light, and. 
X-rays, things that radio engineers rarely have to worry 
about, For our discussions, we'll leave light to the 


physicists, and concentrate on radio waves 


Radio waves have two important characteristics that 


change. One is the an 
"This is similar to how high the waves are coming into 
shore from the ocean. The bigger wave has a higher 
amplitude, The other thing is frequency. Frequency is 
how often the wave occurs at any point, The faster the 
wave repeats itself, the higher the frequency. Frequency 
is measured by the number of times in a second that the. 
wave repeat itself. ОМ timers remember when frequency 
was described in units of cycles per second, In more 
recent times we have taken to using the simplified term 
of hertz (named after the guy who discovered radio 
waves). Metric prefixes are often used, so that 1000 hertz 
is a kilohertz, one million hertz а megahertz, and so on. 


A typical radio transmitter, for example, takes an 
audio input si nusie and amplifies 
it, The amplified audio is in turn sent to a modulator 

and an RF exciter which con 


ises the radio frequency. 
transmitter. The exciter in the transmitter generates а 


main carrier wave, The RF signal from the exciter is 
ified by a power amplifier and then the RF 

signal is sent out to an antenna which radiates the signal 

into the sky and out into the ionosphere. Depending 


further an 


upon the type of transmitter used the modulatie 
technique can be either AM, FM, SSB signal sideband, 
CW, or digital modulation, etc. 


AM modulation 


Amplitude modulation (AM) is a technique used in 
nmunication, most commonly for 
transmitting information via a carrier wave wirelessly. 


electronic с 


Table 1-1 
Radio frequency spectrum chart 


Frequency range 
Extremely Low Frequency (ELF) 
Nery Low Frequency (VLF) 


Radio Navigation & maritime/aeronautical mobile 


Low Frequency (LF) 
Medium Frequency (MF) 

АМ Radio Broadcast 

Travellers Information Service. 

High Frequency (HF) 

‘Shortwave Broadcast Radio 

Nery High Frequency (VHF) 

Low Band: TV Band 1 - Channels 2-6 
Mid Band: FM Radio Broadcast 

High Band: TV Band 2 - Channels 7-13 
Super Band (mobilefied radio & TV) 
Ultra-High Frequency (UHF) 

Channels 14-70 

L-band: 

Personal Communications Services (PCS) 
Unlicensed PCS Devices 

Superhigh Frequencies (SHF) 


(Microwave) 


Ka-band 


Extremely High Frequencies (EHF) 
(Millimeter Wave Signals) 


Additional Fixed Satelite 
Infrared Radiation 
Visible Light 

Ultraviolet Radiation 
X-Rays 

Gamma Rays 


Ii works by varying the strength of the transmitted 
signal in relation to the information being sent 

In the mid-1870s, a form of amplitude modulation 
жаз the first method to successfully produce quality. 
audio over telephone lines. Beginning in the early 
1900s, it was also the original method used for audio 
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radio transmissions, and re 
of radio communication 


ins in use by some forms 
“АМ” is often used to refer 


ко the medium-wave broadcast band (see АМ 
Radio- Chapter 5). 


м 
tech 


plitude modulation (AM) is a type of modulati 
ique used in communication. It works by varying. 


‘amplitude 


Figure 3. Amplitude modulation waveform 


the strength of the transmitted signal in relation to the 
information being sent, for example, changes in the 
signal strength can be used to reflect sounds being 
reproduced in the speaker. This type of modulation 
technique creates two sidebunds with the carrier wave 
signal placed in the center between the two sideband 
The transmission bandwidth of AM is twice the signal's 
original (baseband) bandwidih—since both the positive 
and negative sidebands are “copied up to the carrier 
frequency, but only the positive sideband is present 
originally. See Figure 1-3. Thus, double-sideband AM. 
(DSB-AM) is spectrally inefficient. The power 
consumption of AM reveals that DSB-AM with its 
carrier has an efficiency of about 33% which is too 
efficient, The benefit of this system is that receivers are 
cheaper to produce. The forms of AM with suppressed 
carriers are found to be 100% power efficient, since no. 
power is wasted on the carrier signal which conveys по 
information, Amplitude modulation is used primarily in 
the medium wave band or AM radio band which covers 
520 to 1710 KHz. AM modulation is also used by 
shortwave broadcasters in the SW bands from between. 
5 MHz and 24 МИХ. and in the aircraft band whieh 
covers 188 to 136 MHz. 


FM modulation 


Frequency modulation (FM) is a form of modulation. 
Which represents information as variations in the 
instantaneous frequency of à carrier wave, Contrast this 
with amplitude modulation, in which the amplitude 
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of the carrier is varied while its frequency remains 
constant. In analog applications, the carrier Frequency is 
varied in direct proportion to changes in the amplitude 
of an input signal, Digital data can be represented by 


shifting the carrier frequency among a set of discrete 
values, a technique known as frequency-shift keying. 
‘The diagram in Figure 1-4, illustrates the FM modulation 
scheme, the RF frequency is varied with the sound input 
rather than the amplitude. 


FM is commonly used at VHF radio frequenci 
for high-fidelity broadcasts of music and speech, 

аз in FM broadcasting. Normal (analog) TV sound is 
also broadcast using FM. A narrowband form is used 
for voice communications in commercial and amateur. 
radio settings. The type of FM used in broadcast is 
generally called wide-FM, or W-FM. In two-way radio, 
narrowband narrow-FM (N-FM) is used to conserve 
bandwidth. In addition, it îs used to send signals 

into space. 

Wideband FM (W-FM) requires a wider bandwidth 
than amplitude modulation by an equivalent modulating 
signal, but this also makes the signal more robust against 
noise and interference. Frequency modulation is also 
more robust against simple signal amplitude fading 
phenomena. As a result, FM was chosen as the 
‘modulation standard for high frequency, high fidelity 
radio transmission: hence the term "FM radio." 

FM broadcasting uses a well-known part of the УНЕ 
band between 88 and 108 MHz in the USA. 


FM receivers inherently exhibit a phenomenon 
called capture, where the tuner is able to clearly 


receive the stronger of two stations being broadcast on 


Modulating 


Figure ЕЧ FM modulation waveform 


the same frequency. Problematically, however, 
frequency drift or lack of selectivity may cause one 
sation or signal to be suddenly overtaken by another 
оп an adjacent channel. Frequency drift typically 
constituted a problem on very old or inexpensive 
receivers, while inadequate selectivity may plague 

any tuner. Frequency modulation is used on the FM. 
broadcast band between 88 and 108 MHz as well as in 
the VHF and UHF bands for both public service and 
amateur radio operators, 


Single sideband (55B) 
modulation 


Single sideband modulation (SSB) is a refinement upon 
amplitude modulation, which was designed to be more 
efficient in its use of electrical power and spectrum 
bandwidth. Single sideband modulation avoids this 
bandwidth doubling, and the power wasted on a carrier, 
but the cost of some added complexity. 


The balanced modulator is the most popular method 
of producing a single sideband modulated signal. The 
balanced modulator provides the “sidebands” of energy 
that exist on either side of the carrier frequency but 
eliminates the RE carrier, see Figure 1-5. The carrier is 


чи FM signal 


— Cariersignal 


мовив. 
Time ойра 


removed because it is the sidebands that provide the 
actual meaningful content of material, within the 
‘modulation envelope. In order to make SSB even more 
efficient, one of these two sidebunds is removed by a 
bandpass. So the intelligence is preserved with SSB 
and it becomes а more efficient use of adio spectrum 
energy. It provides almost 9 Decibels (ABs) of signal 
gain over an amplitude modulated signal that includes 
an RF "carrier" of the same power level! As the final 
RF amplification is now concentrated їп а single 
sideband, the effective power output is greater than in 
normal AM (the carrier and redundant sideband 
‘account for well over half of the power output of 

ап AM transmitter). Though SSB uses substantially 
less bandwidth and power, it cannot be demodulated 
ву a simple envelope detector like standard AM. 


SSB was pioneered by telephone companies in the 
1930s for use over long-distance lines, as part of a 
technique known as frequency-division multiplexing 
(FDM). This enabled many voice channels to be sent 
down a single physical circuit The use of SSB meant 
thatthe channels could be spaced (usually) just 4000 Hz 
арап, while offering a speech bandwidth of nominally 
300-3400 Hz, Amateur radio operators began 10 

experiment with the method seriously after World War I1. 
It has become a de facto standard for long-distance 
voice radio transmissions since then. 


Amplitude 


Figure |S Single sideband modulation waveform 


Single Sideband Suppressed Carrier (SSB-SC) 
modulation was the basis for ай long-distance telephone 
communications up until the last decade. It was 

called “L carrier? И consisted of groups of telephone 
conversations modulated on upper andlor lower 
sidebands of contiguous suppressed carriers. The 
groupings and sideband orientations (USB, LSB) 
supported hundreds and thousands of individual 
telephone conversations. Single sideband communications. 
are used by amateur radio operators and government, 
and utility stations primarily in the shortwave bands for 
long-distance communications. 


Shortwave radio 


Shortwave radio operates between the frequencies of 
1.80 MHz and 30 MHz and came to be referred to as 

such in the early days of radio because the wavelengths 
associated with this frequency range were shorter than 
those commonly in use at that time. Ап alternate name is 
НЕ or high frequency radio. Short wavelengths are 
associated with high frequencies because there is an 
inverse relationship between frequency and wavelength. 
Shortwave frequencies are capable of reaching the other 
side of the Earth because these waves can be refracted by 
the ionosphere, by a phenomenon known as Skywave 
propagation. High-frequency propagation is dependent upon. 
з numberof different factors, such as season of he year, 
solar conditions, including the number of sunspots, solar 
fares, and overall solar activity. Solar flares ean prevent the 
ionosphere from reflecting or refracting radio waves 


Carrier wave 
removes 
T 


Modulation envelope 


Upper 
p 


Bandy 


Another factor which determines radio prop 
the time of the day: this is due to a particular transient 

atmosphere ionized layer forming only during day when 
atoms are broken up into ions by sun photons. This layer 


is responsible for partial or total absorption of particular 
frequencies. During the day, higher shortwave frequencies 
Ge. above 10 MHz) can travel longer distances than 
lower ones; at night, this property is reversed, 


Different types of modulation techniques are used on 
the shortwave frequencies in addition to AM and ЕМ. 
АМ, amplitude modulation, is generally used for 
shortwave broadcasting, and some aeronautical 
communications, while Narrow-band frequency 
‘modulation (NFM) is used at the higher HF frequencies. 
Single sideband or (SSB), is used for long-range. 
communications by ships and aircraft for voice 
transmissions by amateur radio operators, CW, 
Continuous Carrier Wave or (CW), is used for Morse 
code communications. Various other types of digital 
communications such as radioteletype, ax, digital, 
SSTV and other systems require special hardware and 
software to decode, A new broadcasting technique 
called Digital Radio Mondiale or (DRM) is a digital 
modulation scheme used on bands below 30 MHz. 


Shortwave listening 


Many hobbyists listen to shortwave broadcasters and for 
some listeners the goal isto hear as many stations from. 
аз many countries as possible (DXing): others listen to 
specialized shortwave utility, or “UTE.” transmissions 


such as maritime, naval, aviation, or military signals. 
Others focus on intelligence signals. Many, though, 
tune the shortwave bands for the program content of 
shortwave broadcast stations, aimed to a ge 
audience (such as the Voice of America, BBC World 
Service, Radio Australia, etc.) Some even listen to 
two-way communications by amateur radio operators. 
Nowadays, as the Internet evolves, the hobbyist can 
listen to shortwave signals via remotely controlled 
shortwave receivers around the world, even without 


sral 


owning a shortwave radio (see for ex 


пре 
hitp//wwcdstuners.com). Alternatively, many 
international broadcasters (such as the BBC) offer live 
streaming audio on their web-sites. Table 1 
of the popular shortwave broadcast bands. 


Shortwave listeners, or SWLs, can obtain QSL cards 
from broadcasters, utility stations or amateur radio 
operators аз trophies of the hobby. Some stations 

even give out special certificates, pennants, stickers 
and other tokens and promotional materials to 
shortwave listeners. 


Major users of the shortwave radio bunds include 
domestic broadeasting in countries with a widely 
dispersed population with few long-wave, medium-wave, 
ог FM stations serving them. International broadcasting 
stations beamed radio broadcasts to foreign audiences. 


Table 1-2 
Shortwave broadcast chart 
Megahertz 

Band Band (MHz) Kiloherz (kHz) 
120 Meter 23-25 MHz 2300-2500 KHZ 
s0 Maer 32-340 MHZ 3200-3400 KHZ 
75 Meer —— 390-100 MHZ 39004000 KHZ 
мат 4750-5060 МН: 4750-5060 KHZ 
49 Meer 5950-620 MHz 5950-6200 KHz 
41 Meer 7.10-7.60 MHz 7100-7600 KHZ 
31 Meer 9.20-9.90 MHz 9500-9900 KHz 
25 Meer 1160-12200 MHZ 11600-12200 KHZ 
22 Meer 13570-13870 MHZ 13570-13870 KHZ 
19 Meter 1510-15800 MHZ 15100-15800 KHz 
16 Meter 17480-17900 MHZ 17480-17900 KHz 
13Meter 21450-21850MHz 21450-21850 KHz 
11 Meter 25.60-26.100MHz 25600-26100 KHz 


Speciality political, religious, and conspiracy 
theory radio networks, individual commercial and 
nmercial paid broadcasts for the north American 
and other markets. Utility stations transn 


messages not intended for a general public, such as 
aircraft flying between continents, encoded or ciphered 
diplomatie messages, weather reporting, or ships at 
sea, Amateur radio operators have rights to use п 


frequencies in the shortwave bands; you can hear thei 
communications using different modulation techniques 
and even obtain a license to communicate in these 
bands yourself. Contact the Amateur Radio Relay 
Lengue for more information. Table 1-3 illustrates the 
ided 
between the different license classes. On the shortwave 


amateur radio frequencies and how they ate di 


band you will also encounter time signal stations and 
number stations, thought to be spy stations operating on 
the shortwave bands. 


Types of receivers 


А radio signal is transmitted through the ionosphere 
and is picked up by the antenna in your radio receiver. 
The antenna is fed to an RF amplifier and usually an 

intermediate amplifier or IF amplifier and then on to a 


detector of some sort depending upon the type of 
receiver you are using. From the detector, the resultant 
audio signal is amplified and sent to а loudspeaker for 
listening. Figure 1-6 illustrates а block diagram of a 
typical AM radio receiver, The antenna is sent to the RF 
amplifier. The mixer is fed by both the local oscillator 
and the RF amplifier. The signal from the mixer is sent 
to a bandpass filter and then on to the first IF amplifier. 
The first IF amplifier is next sent to the detector and 
then on to the final audio amplifier stage which drives 
the speaker. The illustration depicted in Figure 1-7 
shows atypical FM receiver block diagram. The antenna 
feeds the RF amplifier stage. Both the RF amplifier and. 
ı1 from. 


local oscillator are fed into the mixer. The si 
the mixer is next sent to the IF amplifier stage. From. 
the IF amplifier stage the signal is next sent to the FM 
demodulator section, which feeds the signal to the 
voltage amplifier and then the signal is fed to the final 
audio amplifier stage and on to the speaker. Note the 
feedback path between, i.e. the AGC or automatic 
frequency control from the FM demodulator back to 


‘Table 1-3 
US amateur radio bands 


Novice, Advanced and Technician Pus Alocations 


te: 


the local oscillator. Finally, the shortwave radio block 
diagram is illustrated in the diagram in Figure 1-8, The 
antenna line is fed to the RF amplifier section. Both the 
local oscillator and the RF amplifier are fed to a filter 
section, which is in turn sent to the IF ampli 
The output signal from the IF amplifier section is next 
sent to the produet detector. A ВРО or beat frequency 
oscillator signal is sent to the product detector, this is 
What permits SSB reception. The signal from the 
product detector is next sent to the audio amplifier and 


then on to the speaker. The receivers shown are the 
‘most common types of receivers. There are in fact 
many different variations in receiver designs including 
receivers made to receive special digital signals, which. 
же will not discuss here. 

Next, we will move our discussion to identifying 
electronics components and reading schematics 
and learning how to solder before we fo 
ahead and begin building some fun radio receiver. 
projects. 
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SSB shortwave receiver block diagram 


Figure 1-8 


Identifying Components and 
Reading Schematics 


Identifying electronic 
components 


If you are a beginner to electronics or radio, you may. 
want to take а Few minutes to learn a little about 


identifying electron 
and installing electronic components on a circuit board, 


You will also learn how to solder, in order to make 


long-lasting and reliable solder join 


Electronic circuits comprise electronic components 


such as resistors and capacitors, diodes, semic 


ductors 


and LEDs, ete. Each component has a specifie purpose 


that it accomplishes in a particular circuit. In order to 


understand and construct electronic circuits it is 


necessary to be familiar with the different types of 


components, and how they are used. You should also- 
know how to read resistor and capacitor color codes, 
recognize physical components and their representative 
diagrams and pin-outs. You will also want to know the 
difference bel 


First, we will discuss the actual componen 


n a schematic and a pictorial diagram. 
and their 


functions and then move on to readi 


then we will help you to learn how to insert the 


components into the circuit board. In the next chapter 
Wwe will discuss how to solder the components to the 
circuit board. 

‘The diagrams shown in Figures 2-1, 2-2 and 2- 
illustrate many of the electronic components that we 
Will be using in the projects presented in this book. 


Types of resistors 


Resistors are used to regulate the amount of current 


Towing in a circuit The higher the esistor's value or 


resistance, the less current flows and conversely a lower 
resistor value will permit more current to flow in a 
circuit Resistors are measured in ohms (£) and are 
identified by color bands on the resistor body. The first 
band at one end is the resistor’ first digit, the second. 
color band is the resistor's second digit and the third 
band is the resistors’s multiplier value. A fourth color 


band on a resistor represents the resistors tolerance 


value, А silver band denotes а 10%6 tolerance resistor, 
while a gold band denotes a 5% resistor tolerance. No 
fourth band denotes that a resistor has а 20% tolerance. 
Asan example, a resistor with a brown, black, and red 
band will represent the digit (1), the digit (0), with a 
multiplier value of (00) or 1000, so the resistor will 
have a value of Lk or 1000 ohms. There are a number of 


different styles and sizes of resistor, Small resistors can 


resistors are made 


be carbon, thin film or metal. Large 


to dissipate more power and they generally have an 
element wound from wire. 


A potentiometer (or pot) is basically a variable 
resistor, generally having three terminals and fitted with 
a rotary control shaft which varies the resistance as it is 
rotated, A metal wiping contact rests against a circular. 


carbon or wire wound resistance track. As the wiper 


arm moves about the circular resistance, the resistance 


to the output terminals changes. Potes 
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Figure 2-1 Electronic components 1 


ГА 


‘commonly used as volume controls in amplifiers and 
radio receivers, 

А trimpot is a special type of potentiometer which, 
While variable, is intended to be adjusted once ог only 
‘occasionally. For this reason a control shaft is not 
provided but a small slot is provided in the center of the 
‘control arm. Trimpots are generally used on printed 
circuit boards, 

А light-dependent resistor (LDR) is a special type of 
resistor that varies its resistance value according to the 
amount of light falling on it. When it îs in the dark, 
an LDR will typically have a very hi 


MKT polyester 
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саравіюг 
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lions of ohms, When li 
resistance drops to a few hundred ohms. 


Types of capacitors 


Capacitors block DC current while allowing varying or 
АС current signals to pass. They are commonly used for 
coupling signals from part of a circuit to another part of 
а circuit, they are also used in timing circus, There are 
a number of different types of capacitor as described 
below. 


NPN vansistor 
(PN100. BC548) 
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PNP rans 
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(Same symbols 
as above) 
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Zener diode 


Figure 2-2 Electronic components 2 


Polyester capacitors use polyester plastic film as their 
insulating dielectric, Some polyester capacitors are 
called greencaps because they are coated with a green 
or brown color coating on the outside of the component. 
Their values are specified in microfarads or (uF), 
manofarads, (nF), or picofarads (pF) and range from. 

1 nF up to about 10 pF. These capacitors do not have 
polarity and have fixed values. 


LED splay 


MOSFET— power ype 


Integrated circuit 
We) 
(Cs have many symbols, 
usually depicting their 
function orecut use) 


‘terminal 
regulator 


МКТ capacitors are another type of capacitor, but 
they are rectangular or (block) in shape and are usually 
yellow in color. One of the major advantages of these 
Capacitors is a more standardized lead spacing, making 
them more useful for PC board projects. The components 
сап generally be substituted for polyester types. 


Ceramic capacitors use a tiny disk of ceramic or 
porcelain material in their construction for a dielectric 
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and they range in value from 1 pF up to 2.2 ШЕ Those 
With values above 1 nF are offen made with multiple 
layers of metal electrodes and dielectric, to allow higher 
capacitance values in smaller bodies. These capacitors 
are usually called “multilayer monolithies’ and 
distinguished from lower value disk ceramic types. 
Ceramic capacitors are often used in RF radio circuits 
and filter circuit 


Electrolytic capacitors use very thin film of metal 
oxide as their dielectric, which allows them to provide 


Heatsink 


(No eet symbol) 


Elect 
microphone 


‘Swieh elder 


| 
nii 


seor oor 


a large amount of capacitance in a very small volume, 
They range in value from 100 nF up to hundreds and 
thousands of microfarads (pF). They are commonly 
used to filter power supply circuits, coupling audio 
circuits and in iming circuits. Electrolytic capacitors 
have polarity and must be installed with respect to 
these polarity marking. The capacitor will have 
either a white or black band denoting polarity 

with а plus (+) or minus (=) marking next to the 
color band. 


Variable capacitors are used in circuits for (trim 
‘or adjustment, ie. for setting a frequency. А variable 


ng) 


‘capacitor has one set of fixed plates and one set of 


plates which can be moved by turning a knob. The 


dielectric between the plates is usually a thin plastic 

film. Most variable capacitors have low values up to a 

few tens of picofarads (pF) and a few hundreds of 
icrofarads for larger variable capacitors, 


Diodes 


A diode is a seme 
‘current in one direction only. In order for current to 
flow the anode (A) must be positive with respect to the 
‘cathode (K). In this condition, the diode is said to be 
forward biased and a voltage drop of about 6 volt 
appears across its terminals. If the anode is less than 

6 volt postive with respect to the cathode, negligible 
will flow and the diode behaves as an open 


ductor device which can pass 


Types of transistors 


‘Transistors are semiconductor devices that can be used 
either as electron 


switches or to amplify signals. They 
have three leads, called the Collector, Base, and Emitter. 
A small current flowing between base and emitter 
(junction) causes a much larger current to flow between 
the emitter and collector (junction). There a two basic 
types of transistors, PNP and NPN styles. 


Field Effect Transistors, or FETS, are a different type 
of transistor, which usually still have three terminals but 
work in a different way. Here the control element is the 
“gate” rather than the base, and it is the “gate” voltage 

Which controls the current flowing in the “channel” 
between the other terminals he "source" and the 


“drain.” Like ordinary transistors FETs can be used 


either as electronic switches or as amplifiers: hey also 


‘come in P-channel and N-channel types, and are 
available in small signal types as well as power FETs. 


Power transistors are usually larger than the smaller 


signal type transistors. Power tra 


istors are capable of 
handling larger currents and voltages. Often metal tabs 
and heatsinks are used о remove excess heat from the part. 


These devices are usually bolted to the chassis and are 
used for amplifying RF or audio energy. 


Integrated circuits 


Integrated circuits, or ICs, contain all, or most, of the 
components necessary for a particular circuit function, 
in one package, Integrated circuits contain as few as 

10 transistors or many millions of transistors, plus many 
resistors, diodes and other components. There are many 


shapes, styles and sizes of integrated circuits: in this 
book we will use the dual-in-line style IC, either 8, 14 
or 16 pin devices. 


Tree-terminal regulators are special types of 


integrated circuits, which supply a regulated or constant 
and accurate voltage from output regardless (within 
limits) of the voltage applied to input. They are most 

‘often used in power supplies. Most regulators are 
designed to give specific output voltages, Le. a "LM7805" 
regulator provides а 5 volt output, but some IC regulators 


сап provide adjustable output based on an external 
potentiometer which can vary the output voltage. 


Heatsinks 


Many electronic components generate heat when they 
are operating. Generally heatsinks are used o 
semiconductors like transistors to remove heat 


Overheating c 


damage a particular component or the 
entire circuit The heatsink cools the transistor and 
ensures a long circuit life by removing the excess heat 
from the circuit area. 


Light-emitting diodes 


Light-enitting diodes, or LEDs, are special diodes 
Which have a plastic translucent body (usually clear, 

red. yellow, green or blue in color) and a small 
semiconductor element which emits light when the 
diode passes a small current. Unlike an incandescent 

ап LED does not need to get hot to produce light. 
LEDs must always be forward biased to operate. Special 
LEDs can also produce infrared 


las 


LED displays consist of a number of LEDs together 
in a single package. The most common type has seven 
elongated LEDs arranged in an ^8" pattem. By choosing 
Which combinations of LEDs are lit, any number of 
digits from “0” through "9" can be displayed. Most of 
these “7-segment” displays also contain another small 
round LED which is used as а decimal point. 


Types of inductors 


Inductors or “coils” are basically a length of wire, 


wound into а cylindrical spiral (or layers of spirals) 


order to increase their inductance. Inductance is the 
ability to store energy in a magnetic field. Many coils 
are wound on a former of insulating material, which 
may also have connection pins to act as the coil's 


terminals. The former n 


y also be internally threaded to 
accept a small core or “slug” of ferite, which can be 


adjusted in position relative to the coil itself to vary the 
сой inductance. 


v former, which is 
of other magnetic 
material. When an alternating current is passed throu 
опе of the windings (primary), it produces an alternating 


magnetic field in the core and this in tum induces AC 
voltages in the other (secondary) windings. The voltages 
produced in the other winding depend on the number of 


з those windings, compared with the tums in the 


primary winding. If a secondary winding has fewer 


than the primary, it will produce а lower voltage, 
and be called a step-down transformer. If the secondary. 
‘winding has more windings than the primary, then the 

transformer will produce a higher voltage and it will be 


а step-up transformer, Transformers can be used to 
change the voltage levels of AC power and they are 


available in many different sizes and power handling 
capabilites. 
Microphones 


А microphone converts audible sound waves into 
electrical signals which can be then amplified. In an 
electret microphone, the sound waves vibrate a circular 


diaphragm made from very thin plastic material which 
has a permanent charge in it. Metal films coated on each 
Side form a capacitor, which produces a very small 

AC voltage when the diaphragm vibrates. АП electret 
‘microphones also contains FET which amplifies the 
very small AC signals, To power an FET amplifier, the 


microphone must be supplied with a small DC voltage. 


Loudspeakers 


A loudspeaker converts electrical si 
‘waves that we can hear. It has two terminals which go 


to a voice coil, attached to a circular cone made of 
either cardboard or thin plastic. When electrical signals 
are applied to the voice сой, its creates а varying 
magnetic field from a permanent magnet at the back of 
the speaker. Аз а result the cone vibrates in sympathy 
with the applied signal to produce sound waves. 


Relays 


Many electronic components are not capable of 
switching higher currents or voltages, so a device called 


a relay is used. A relay has a coil which forn 


electromagnet, attracting а steel “armature” which itself 
pushes on one or more sets of switching contacts. When 
a current is passed throu 


the coil to energize it the 


contacts disconnect from опе set of contacts to 


another, and when the coil is de-energized the contacts. 
go back to their original position. In most cases, a relay 
needs a diode across the coil to prevent damage to the 


semiconductor driving the coil. 


Switches 


A switch is a device with one or more sets of switching 
contacts, which are used to control the flow of current 
in а circuit The switch allows the contacts to be 


controlled by a physical actuator of some kind—such as 


a press-button toggle lever, rotary or knob, ete. As the 


name denotes, this пуре of switch has an actuator bur. 
th slides back and forth between the various contact 
PDT" 


wh 


positions. In а single-pole, double throw, ог 


slider switch, a n 
to either of the two end contacts. In 
pole double throw (DPDT) slider switch has two of 
these sets of contacts, with their mov 


‘operating in tandem when the slider is actuated, 


Wire 


A wîre is simply a length of metal conductor, usually 
made from copper since its conductivity is good, which. 
means its resistance is low. When there is a risk of a wire 


touching another wire and causing a short, the copper 
wire is insulated or covered with a plastic coating which 
acts as an insulating material. Plain copper wire is not 
usually used since it will quickly oxidize or tamish in 
the presence of air. А thin metal alloy coating is often 
applied to the copper wire: usually an alloy of tin or 
lead is used, 


Single or multi-strand wire is covered in colored PVC 
plastic insulation and is used quite often in electron 


applications to connect circuits or components together. 
‘This wire is often called "hooku wire, On a circuit 


diagram, a solid dot indicates that the wires or PC 
board tracks are connected together or joined, while a 
Vop-over" indicates that they are not joined and must 
be insulated. A n 
in an outer jacket is called an electrical cable. Some 


E ny insulated wires in them. 


mber of insulated wires enclosed. 


sal cables ean have 


Semiconductor 
substitution 


There are often times when building an electronic 
circuit it в difficult or impossible to find or locate the 
original transistor or integrated circuit, There are а 
number of circuits shown in this book which feature 
transistors, SCRs, UJTs, and FETS that are specified but 
‘cannot easily be found. Where possible many of these 
foreign components are converted to substitute values, 
either with a direct replacem 


at or close substitution. 


Many foreign parts can be easily converted 


rectly toa 
commonly used transistor or component. Occasionally 
an outdated component has no di 


replacement, so the closest speci of that 


component are attempted. In som 


instances we have 
specified replacement components with substitution 
components from the NTE brand or replacements. Most 
of the components for the projects used in this book are 
quite common and easily located or substituted without 


difficult 


When substituting components in the circuit, make 
sure that the pin-outs match the original components. 
Sometimes, for example, a transistor may have bottom 
view drawing, while the substituted value may have a 
drawing with a top view: Also be sure to check the pin-outs 


‘or the original components versus the replacement. 
As an example, some transistors will have EBC versus 
ECB pin-outs so be sure to look closely at possible 
differences which may occur. 


Reading electronic 
schematics 


"The heart of all radio communication devices, both 
transmitters and receivers, all revolve around some type 
of oscillator. In this section we will take а look at what 
is perhaps the 
that is the oscillator. Communication 


ios important part of any receiver, and 


receivers, frequency standards and synthesizers all use 
some type of oscillators circuits. Transmitters need 


oscillators for their exciters, while receivers most often 


use local oscillators to mix signals. In this section you 
will see how specific electronics components ar 


utilized to form oscillator circuits. Let's examine a few 


‘of the more common types of oscillator designs and 


their building considerations. In 
also tell the difference between a schematic diagram 


is section, you will 


and a pictorial diagram. A schematic diagram illustrates 
the elect 


symbols and how the components 


connect to one another, it is the circuit blue-print and 


pretty much universal among electronic enthusiasts. 
A pictorial diagram, on the other hand, isa "picture" of 
how the components might appear 

оп а circuit board of one type or another. Take a close 
look at the difference between the two types of 

and they will help you later when building 
actual circuits. Our first type of oscillator shown below 
is The Harley. 


an actual circuit 


diagran 


Hartley oscillator 


The Hartley RF oscillator, illustrated in Figure 2-4, is 
centered around the commonly available 2N4416A FET 
transistor. This general purpose VFO oscillator operates 
around 5100 kHz. The frequency determining 
components are L1, C1, а 10 pF trimmer and capacitors 
C2. C3, C4, C5 and C6. Note capacitor C6 is a 
10-100 pF variable trimmer type, Capacitor C7 is to 
reduce the loading on the tuned circuit components, Hs 
value can be small but be able to provide sufficient 
drive to the succeeding buffer amplifier stage. You can. 
experiment using a small viable capacitor trimmer, such 
25 pk. 


"The other components, such as the two resistors, silicon 
diode at DI are standard types, nothing particularly 
special. The Zener diode at D2 is a 62 volt type. 
Capacitor C8 can be selected to give higher/lower output 
to the buffer amplifier. Smaller C6 values give lower 
output and conversely higher values give larger output 
In order to get the circuit to work properly, you need 
ко have an inductive reactance for LI of around about 
180 ohms. At 5 MHz this works out at about 5.7 ull. 
The important consideration, is that the feedback point 
from the source of the JFET connects to about 25% 
of the windings of LI from the ground end. An air 
cored inductor is shown in the diagram. It could be, 
for example, 18-19 turs of #20 gauge wire on a 
254 mm (1”) diameter form spread evenly over a 
length of about 254 mm (1°). The tap would be at about 
4% ums. Alternatively, with degraded performance, 


you could use а TS0-6 toroid and wind say 37 turns of 
#24 wire (548 Н) tapping at 9 turns. 

So to have the oscillator operate at around 5 MHz, we 
know the LC is 1013 and if L is say 5.7 pH then total C 
for resonance (just like LC Filters eh!) is about 177 pF. 
We want to be able to tune from 3000 to 5100 КН, a 
tuning ratio of 1.02, which means a capacitance ratio of 
1.04 (min to max) 


Colpitts oscillators 


CColpitts oscillators are similar to the shunt fed Hartley 
‘oscillator circuit except the Colpits oscillator, instead of 
having a tapped inductor, utilizes two series capacitors 
in its LC circuit. With the Colpits oscillator the 
connection between these two capacitors is used as the 


center tap for the creuit А Colpîtts oscillator circuit is 


shown at Figure 2-5, and you will see some similarities 
with the Hartley oscillator. 

The simplest Colpitts oscillator to construct and get 
running is the "series tuned” version, more often 
referred to as the “Clapp Oscillator” Because there is 
no load on the inductor, а high “О” ci 
a high LIC ratio and of course much less circulating 
current This aids drift reduction, Because larger 


cuit results with 


inductances are required, stray inductances do not. 
have as much impact as perhaps in other circuits 

“The total capacitive reactance of the parallel 
combination of capacitors depicted as series tuning 
below the inductor in a series tuned Colpits oscillator 
ог “Clapp oscillator" should have a total reactance of 
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Figure 2-4 Hartley oscillator circuit 
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Figure 2-5 Series tuned Colpits oscillator circuit 


around 200 ohms. Not all capacitors may be required in 
your particular application, Effectively all the capacitors 
are in series in а Colpitts oscillator, Le. they appear as 
parallel connected but their actual values are in fact 
Ideally, your frequency determining components L1 
and the parallel capacitors should be in a grounded 
Dy metal shield, The FET used in the Colpits oscillator is 
[j the readily available 2N4416A. Note, the metal FET 
‘ease is connected to the circuit ground. The output from 
the Colpitts oscillator is through output capacitor 47 pF; 
this should be the smallest of values possible, consistent 
With continued reliable operation into the next buffer 
J amplifier stage. 


Crystal oscillators 


Crystal oscillators are oscillators where the primary 
frequency determining element is a quartz crystal. 
Because of the inherent characteristics of the quartz 
ystal the crystal oscillator may be held to extreme 
accuracy of frequency stability 


) Crystal oscillators are, usually, fixed frequency 
‘oscillators where stability and accuracy are the primary 
{J considerations. For example, it is almost impossible to 
design a stable and accurate LC oscillator for the upper 


HF and higher frequencies without resorting to some 
sort of crystal control. Hence the reason for crystal 
oscillators. 


The erystal oscillator depicted at Figure 2 
typical example of an RF or radio frequency crystal 
‘oscillators which may be used for exciters or RF 


converters. Transistor Q1, ean be any transistor which 
will operate up to 150 MHz, such as a 2N2222A, 


The turns ratio on the tuned circuit depicts an 
anticipated nominal load of 50 ohms. This allows a 
theoretical 25k ohms on the collector, so typically a 
Т:1 tums ratio for TI would be used. Use the: L * 
25330 / FOP formula for determining L and C in the 
уча] oscillator. Personally 1 would 
make L a reactance of around 250 ohms. In this case, 
Td make CI а smaller immer capacitor. The crystal at 
XI could be an overtone type crystal for the crystal, 
selecting a L * C for the odd particular multiple of 
overtone wanted in your crystal oscillators. Typically 
the output of the crystal oscillator would be followed by 
a buffer circuit. A pictorial diagram of the crystal 
controlled oscillator circuit is shown in Figure 2-7. Note 
thatthe components in this diagram are illustrated as 
component blocks as they might actually ook placed on 
the circuit, rather than as electronic symbols in а circuit 
diagram or schematic- 
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Figure 2:6 Crystal oscillator circuit 
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Figure 2-7 Crystal oscillator pictorial diagram 


Ceramic resonator VFO oscillator 


The ceramic resonator VFO, ог variable frequency 
oscillator circuit shown in Figure 2-8, illustrates a TMH 


oscillator with a variable crystal oscillator (УХО). The 
УХО oscillator is extremely stable, but allows only a 
small variation in frequency, as compared with a 
conventional VFO. In contrast, а VFO with an LC 
resonant circuit can be tuned over a range of several 
hundred kHz, but its frequency stability will depend 
upon its construction, and is never as good as a crystal 


oscillator. The use of a ceramic resonator as a frequency 
determining component fulfills both requirements 


The УХО oscillator is very stable yet it can vary the 
frequency, so the oscillator can be tuned. The range of a 
УХО oscillator circuit is not as wide as an LC oscillator 
but it offers а tuning range of 35 KHZ with good 
frequency stability. The somewhat unusual resonant 

LC circuit at the collector of Q1 has two functions. 

It improves the shape of the output signal and also 
‘compensates for the amplitude drop starting at approx. 
7020 KHz. Transistor QI is a readily obtainable 

2N3904 and the ceramic resonator is a Murata SFE 7.02 
M2C type or equivalent, Inductor LI consists of two. 
coils on а 150-2 powered iron toroid. The primary 

coil is S-turs, while the secondary сой is 2-turns. 


Ferme 


The diagram shown in Figure 2-9 depicts the ceram 
resonator as a pictorial diagram, where the components 


look as a components block that might be placed in a 
circuit rather than an actual sche 


tic diagram. 


Voltage controlled oscillator (VCO) 


А voltage controlled oscillator, or VCO, is an oscillator 
Where the main variable tuning capacitor is a varactor 
diode. The voltage controlled oscillator is tuned across 
the “band” by a well regulated De voltage applied to the 
Varactor diode, which varies the net capacitance applied 
to the tuned circuit. The voltage controlled oscillator, 


e 2-10, illustrates a VCO which operates 
in the amateur radio band between 1.8 and 2.0 MHz. 
Buying quality variable capacitors today is often 
quite expensive, so VCOs are an extremely attractive 
alternative. As an alternative, all you need is an 
extremely stable and clean source of De power, 
a varactor diode and a high quality potentiometer — 
usually а 10 tum type, Note that circuit “Q” tends to be 
somewhat degraded by using varactor diodes instead of 


variable capacitors. 
When a reverse voltage is applied to a diode, it 

exhibits the characteristics of a capacitor. Altering the 

Voltage alters the capacitance. Common diodes such as 
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Figure 2-8 Ceramic resonator VFO circuit 
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Figure 2-9 Ceramic resonator VFO pictorial circuit diagram 
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Figure 240 Voltage controlled oscillator (VCO) circuit 
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Figure 2-11 


1N914 and IN4004 can be used, but more commonly а 
special diode known as a varactor diode is specifically 
manufactured for VCO use, such as Motorola's 
MVAMLIS. 


“The variable capacitor in this circuit is replaced 
by a varactor diode as a tuning diode, in series with 
‘capacitor C2. Note, the two, diodes back-to-back in 
series, Although this in effect divides total varactor 
diode capacitance by two, it eliminates RF energy 
present in the tank circuit driving a single diode into 
‘conduction on peaks which will increase the bias 
voltage: this also gives rise to harmonics. 


Inductor L is wound on a toroid, an Amidon TS0-2 
type which would require about 55 turns of #26 wire, 
or even the T68-2 type requiring about 51 turns of #24 
wire. Both gauges mentioned are those which will 
‘conveniently fit around the core. The inductor should 
have a value of about 15 ВН. Capacitor C2 should have 
around! 80 pF, and the total capacitance of CI afb 
should be 390 pF. C4 is used to reduce the loading of 
the tuned circuit components. Its value ean be small 
but be able to provide sufficient drive to the succeeding 


Voltage controlled oscillator (УСО) pictorial diagram 


buffer amplifier stage. You can experiment using à small 
Viable capacitor trimmer, such as a 5-25 pF. 

The 10K potentiometer is à 10 turn "quality" 
potentiometer for tuning: the upper and lower trim pots 
(set and forget) allow you to adjust the voltage range of 


your choice that your tuning potentiometer will see. Use 


“quality” trimpots for these potentiometers, since they 
will affect the stability of the tuning of the circuit The 
100K resistor and the two 0.1 НЕ capacitors are further 
filtering. The diagram in Figure 2-11 depicts a pictorial 
diagram of the voltage controlled oscillator сисий. 
‘The circuit is shown as the components might appear 
rather than as symbols in a schematic diagram. The 
pictorial diagram often reflects an actual layout or 
parts placement and how the parts may appear on а 
circuit board, 

Now that you can identify electronics components 
and you understand how they function in an electronics 


circuit, as well how electronics circuits are drawn, we 


сап move on to the how-to-soldering section. In the next 
chapter, you will learn how to install components and 


how to solder the components onto a circuit board. 


Electronic parts installation 
and soldering 


ts to the 


Before we discuss mounting the compo 
printed circuit board we should take a few minutes to 
discuss the resistor and capacitor codes which are used 
1o help identify and install these components. Table 3-1 
lists the resistor color code information, Resistors 
generally have three or four color bands which help 
identity the resistor values. The color band will start 

from one edge of the resistor body: this is the first color. 
code which represents the first digit, and the second 
color band depicts the second digit value, while the 
third color band is the resistor's 


ultiplier value. The 
fourth color band represents the resistor tolerance value. 
If there is no fourth band then the resistor has a 20% 


tolerance; if the fourth band is silver, then the resistor 
has а 10% tolerance value, and if the fourth band is gold 
then the resistor has а 5% tolerance value. Therefore, if 
you have a resistor with the first band having a brown 
color, the second band with a black color and a third 

band with an orange color and a fourth with gold, then 
one (1) times zero (0) multiplied by a value of (1000), 
so the resistor will have a 10,000 ohm or 10k ohm value 
With а 5% tolerance 


Now let's move to identi 


various capacitors. 
When identifying and installing the ceramic, mylar or 


poly capacitors, you will need to refer to Table 3-2, 
Which lists capacitor (code) values vs. actual capacitor 
values. Most large capacitors, such as electrolytic types, 
Will have their actual value printed on the body of the 
capacitor. But often with small capacitors they are just 
тоо small to have the actual capacitor values printed on 
them, An abbreviated code was devised to mark the 

of 
(104) would therefore denote a capacitor with a value of 
1 НЕ (mierofarads) or 100 nF (nanofarads). Once you 
understand how these compone 


capacitor, as shown in the table. A code mar 


it codes work, you can 


easily identify the resistors and capacitor and proceed to 
mount them on the printed circuit board. 


Before we begin buildin 
receiver circuits, you will need to understand how to 
prepare the electronic components before installing them 
tothe circuit board. First, you will need to know how 
to “dress” or prepare resistor leads, which is shown in 
Figure 3-1. Resistor leads are first bent to fit the PC 


actual electronic radio 


board component holes, then the resistor is mounted to 
he circuit board. Figure 3-2 depicts how capacitor leads 
ме bent to fit the PC board holes. Once, the capacitor 
leads are prepared, the capacitor can be installed onto 
the circuit board. The diagram shown in Figure 3-3 
illustrates how to prepare diode leads before mounting 
them to the PB board, Finally, Figure 3-4 depicts 
transistor lead preparation, while 
suit leads are prepared for installatio 


5 shows how 


Learning how to solder 


Everyone working in electronics needs to know how to 


solder well. Before you begin working on a circuit 


carefully read this chapter on soldering. In this section. 
you will lean how to make good solder joints when 

soldering point-to-point wiring connections as well as 
for PC board soldering connecti 


In ай electronics work, the wiring connections must. 
be absolutely secure, A loose connection in a radio 
results in nose, scratching sounds, or no sound at all 
Ina TV, poor connections can disrupt the sound or. 
picture. The safe operation of airplanes and the lives of 
astronauts in flight depend on secure electronics 
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Table 3-1 
Resistor color code chart 
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Figure 3-3. Preparing diode leads for horizontal mounting 
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Û Figure 3U “Dressing” 70-92 transistor leads 
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Figure 3-5. DIL IC packages and preparing them for insertion. 


Soldering joins two pieces of metal, such as electrical 
wires, by melting them together with another metal to 
form a strong, chemical bond. Done correctly, it unites 
the metals so that electrically they act as one piece of 
metal. Soldering is not just gluing metals together. 
Soldering is tricky and intimidating in practice, but 
easy to understand in theory. Basic supplies include a 
soldering iron, which is a prong of metal that heats to a 
specific temperature through electricity, like а regular 
îron. The solder, or soldering wire, often an alloy of 
aluminum and lead, needs a Tower melting point than 
the metal you're joining. Finally, you need a cleaning 
resin called Пих that ensures the joining pieces are 
incredibly clean. Flux removes all the oxides on the 
surface of the metal that would interfere with the 


molecular bondi 


г. allowing the solder to flow into 
the joint smoothly. You also need two things to solder 
together. 

The first step in soldering is cleaning the surfaces, 
initially with sandpaper or steel wool and then by 
‘melting flux onto the parts. Sometimes, Пих is рап of 
the alloy of the soldering wire, in an easy-to-use 
mixture. Then, the pieces are both heated above the 


melting point of the solder (but below their own melting 
point) with the soldering iron. When touched to the 
joint, this precise heating causes the solder to "flow" to 
the place of highest temperature and makes a chemical 
bond. The solder shouldn't drip or blob, but spread 
smoothly, coating the entire joint. When the solder 


cools, you should have a clean, sturdy connection. 


Many people use soldering in their field, from 
electrical engineering and plumbing to jewelry and 
crafts. In a delicate procedure, а special material, called 
solder, lows over two pre-heated pieces and attaches 
them through a process similar to welding or brazing. 
Various metals can be soldered together, such as gold 
and sterling silver in jewelry, brass їп watches and 
clocks, copper in water pipes, or iron in leaded glass 
stained windows. АП these metals have different 
melting points, and therefore use different solder. Some 
"soft" solder, with a low melting point, is perfect for 
Wiring а circuit hoard, Other "hard" solder, such as for 
making a bracelet, needs a torch rather than а soldering 
iron to get a hot enough temperature, Electrical 
engineers and hobbyists alike can benefit from leaming 
the art and science of soldering. 


Solder 


The best solder for electronics work is 60/40 rosin-core 
solder. It is made of 60% tin and 40% lead, This mixture 

ilis at а lower temperature than either lead or tin 
alone. It makes soldering easy and provides good 
‘connections. The rosin keeps the joint clean as it is 
being soldered. The heat of the iron often causes a 
tarnish or oxide to form on the surface. The rosin 
dissolves the tarnish to make the solder cling tightly. 
Solders have different melting points, depending on 
the ratio of tin to lead. Tin melts at 450°F and lead at 
621°F. Solder made from 63% tin and 37% lead melts 
at 3619F, the lowest melting point for a tin and lead 
ixture, Called 63-37 (or eutectic), this type of solder 
also provides the most rapid soli-to-liquid transition 

ıd the best stress resistance. Solders made with 


different leaditn ratios have a plastic state at some 
temperatures. If the solder is deformed while it is in the 
plastic state, the deformation remains when the solder 

freezes into the solid state. Any stress or motion applied 


to “plastic solder” causes a poor solder join 
"The 60-40 solder has the best wetting qualities. 

Wetting is the ability to spread rapidly and bond 

иеп uniformly: 60-40 solder also has a low 

ling point, These factors make it the most commonly 

used solder 


electronics 
‘Some connections that carry high current can't be 
made with ordinary tin-lead solder because the heat 
generated by the current would melt the solder. 
Automotive starter brushes and transmitter tank 
circuits are two examples Silver-bearing solders have 
higher melting points, and so prevent this problem. 
High-temperature silver alloys become liquid in the 
1100°F to 1200°F range, and a sil 
(85-15) alloy requires almost 1800°Е. 


unganese 


Because silver dissolves easily in tin, tin bear 


solders can leach silver plating from componen 
problem can greatly reduced by partially suturati 
tin in the solder with silver or by eliminating the tin. 
‘Tin-silver or tinlead-silver alloys become liquid at 
temperatures from 430°F for 96.5-3.5 (tin-silver), to 
588°F for 1.0-97.5-1 5 (tin-lead-silver). A 15.080.0-5.0 
alloy of lead-indium-silver melts at 314°F. 


the 


Never use acid-core solder for electrical work. 
її should be used only for plumbing or chassis work. 


For circuit construction, only use fluxes or 
solder-flux combinations that are labeled for 


electronic soldering. 


“The rosin or the acid is a flux. Flux removes oxide by 
suspending it in solution and floating it to the top. Flux 
is not a cleaning agent! Always clean the work before 
soldering. Flux is not а part of a soldered connection — 
it merely aids the solder 
remove any remaining flux. Rosin flux can be removed 
with isopropyl or denatured alcohol. A cotton swab is a 
good tool for applying the alcohol and scrubbing the 
excess Пих away. Commercial flux-removal sprays are 


ig process. After soldering, 


available at most electronic-par distributors. 


The soldering iron 


Soldering is used in nearly every phase of electronic 
construction so you'll need soldering tools. A soldering 
tool must be hot enough to do the job and lightweight 
enough for agility and comfort. А temperature controlled 
iron works well, although the cost is not justified for 
‘occasional projects. Get an iron with а small conical or 
chisel tip. Soldering is not like gluing: solder does more 
than bind metal together and provide an electrically 
conductive path between them, Soldered metals and 

the solder с 


ine to form an alloy. 


‘You may need an assortment of soldering irons to 
do a wide variety of soldering tasks. They range in size 
from a small 25-watt iron for delicate priated-circuit 
‘work to larger 100 to 300-watt sizes used to solder large 
surfaces. Ifyou could only afford a single soldering tool 
When initially setting up your electronics workbench 
than, an inexpensive to moderately priced pencil-ype 
soldering iron with between 25 and 40-watt capacity. 

is the best for PC board electronics work. A 100-watt 
ней-сисшї work, since 


soldering e 


is overkill for pr 


it often gets too hot, cooking solder into a brittle mess 
or damaging small parts of a circuit. Soldering guns are 
best used for point-to-point soldering jobs, for large 
mass soldering joints or large components. Small 
“pencil” butane torches are also available, with optional 
soldering-iron tips. A small butane torch is available 
from the Solder-It Company. Butane soldering i 
ideal for field service problems and will allow you to 
solder where there is no 110 volt power source. This 
company also sells a soldering kit that contains paste 


solders (in syringes) for electronics, pot metal and 
plumbing. See the Appendix for the address 
information, 


Keep soldering tools in good condition by keeping 
the tips well tinned with solder, Do not run them at full 
temperature for long periods when not in use. After 
each period of use, remove the tip and clean off any 
scale that may have accumulated. Clean an oxidized tip 


by dipping the hot tip in sal ammoniac (ammonium. 
chloride) and then wiping it clean with a rag. Sal 
ammoniac is somewhat corrosive, so if you don't 
Wipe the tip thoroughly, it ean contam 


ite electronic 


soldering. You can also purchase a small jar of “Tip 
inner,” a soldering iron tip dresser, from your local 
Radio Shack store, Place the tip of the soldering iron 
into the "Tip Tinner” after every few solder joints. 


Ira copper tip becomes pitted, file it smooth and 
bright and then tin it immediately with solder. Moder 
soldering iron tips are nickel or iron clad and should 


mot be filed. The secret of good soldering is to use the 
‘amount of heat. Many people who will have not 


soldered before use too little heat dabbing at the joint to 
be soldered and making little solder blobs that cause 


unintended short с 


its. Always use caution when 
soldering. A hot soldering iron can burn your band 
badly or ruin a tabletop. It's а good idea to buy or make 
а soldering iron holder. 


Soldering station 


Often when building or repairir 


a circuit, your 
soldering iron is kept switched “on” for unnecessarily 
long periods, consuming energy and allowing the 
soldering iron tip to burn and develop a buildup of 
oxide. Using this soldering-iron temperature controller, 
you will avoid destroying sensitive components when 
Solder 


Buying a lower wattage iron may solve some of the 
problems, but new problems arise when you want to 


solder some heavy-duty component, setting the stage for 


creating a "cold" connections If you've ever tried to. 
troubleshoot some instrument in which a cold solder 
joint was at the root of the problem, you know how 
difficult such defects are to locate. Therefore, the best 
мау to satisfy all your needs is to buy a temperature 
controller electronics workbench, 


station usually consists of a temperature 
controlled soldering iron with an adjustable heat or 


игы] and a soldering iron holder and 
cleaning pad. If you are serious about your electronics 
hobby or if you have been involved with electronics. 
building and repair for any length of time, you will 


eventually want to 
poini 

Tor hobbyists, for under $30, but it makes more sense to 
purchase a moderately price soldering station such as 


west in a soldering static 


i. There are real low cost soldering station 


the quality Weller series. A typical soldering station is 
shown in Figure 3-6. 


Soldering gun 


An electro 


s workbench would not be complete 


without a soldering gun. Soldering guns are useful for 


soldering large components to terminal strips, or 
splicing wires together or when putting connectors on 


coax cable. There are many instances where more heat 
is needed than a soldering iron can supply. For example, 


а large connector mass cannot be heated with a small 
soldering iron, so you would never be able to “tin” a 
connector with a small wattage soldering iron. A 
soldering gun is а heavy duty soldering device which 
does in fact look like а gun. Numerous tips are available 


Tor a soldering gun and they are easily replaceable using 


‘ovo small nuts on the side arm of the solde 


Soldering guns are available in two main heat 


Figure 3-6 Temperature controlled soldering station 


Most soldering guns have a two-step “tigger” switch 
Which enable you to select two heat ranges for different 
soldering jobs. The most common soldering gı 
provides both a 100 watt setting when the "trigger" 
switch is pressed to its first setting, and as the “trigger” 
switch is advanced to the next step, the soldering gun. 
will provide 150 watts, wher 
A larger or heavy-duty soldering gun is also available, 
but a litle harder to locate is the 200 to 250 watt solder 
guo. The first “ше” switch positon provides 200 watts, 
While the second switch position provides the 250 watt 
heat setting. When splicing wires together either using 
the “Western Unio 


more heat is needed. 


ог parallel splice or the end splice, 
a soldering gun should be used especially if the wire 
gauge is below size 22 ga. Otherwise the solder may 

not melt properly and the connections may reflect a 
“cold” solder joint and therefore a poor or noisy splice. 
Soldering wires to binding post connections should be 
performed with a soldering gun to ensure proper heating 
1o the connection. Most larger connectors should be 


soldered or pre-tinned using a soldering gun for even. 
solder flow. 


Preparing the soldering iron 


1f your 
it for use. If there are no instructions, use the following 
procedure. It should be hot enough to melt solder 
applied to йз tip quickly (half a second when dry, 

ly when wet with solder). Apply a litle solder 
rectly to the tip so that the surface is shiny. This 
process is called “tinning” the tol. The solder coating. 
helps conduct heat from the tip о the joint face, the tip 
is in contact with one side of the joint, If you ean place 
the tip on the underside of the joint, do so. With the tool 
below the joint, convection helps transfer beat to the 
joint, Place the solder against the joint directly opposite 
the soldering tool. It should melt within а second for 
normal PC connection 


is new, read the instructions about preparing 


Within two seconds for most 


other connections. If it takes longer to melt, there is 


lough heat for the job at hand, Keep the tool against 
the joint until the solder flows freely throughout the 
joint, When it Пома freely, solder tends to form concave 
shapes between the conductors, With insufficient heat 
solder does not flow freely: it forms convex shapes- 
blobs. Once solder shape changes from convex to 
concave, remove the tool from the joint. Let the joint 


cool without movement at room temperature. It usually 
takes no more than a few seconds. If the joint is moved 
before itis cool, it may take on a dull, satin Took that is 
sold” solder joint, Reheat cold joints 
til the solder flows freely and hold them still until 

соо]. When the iron is set aside, or if t loses its shi 


characteristic of a 


appearance, wipe away any dirt with a wet cloth ог 
sponge, If it remains dull after cleaning, tin it ара 


transistor or diode while soldering can 
jent damage. Use a small heatsink when 


you solder transistors, diodes or compor 
plastic parts that can melt. Grip the com 


with a pair of pliers up close to the unit so that the heat 
is conducted away. You will need to be careful, since it 
is easy to damage delicate component leads. A small 
alligator clip also makes a good heatsink to dissipate 


from the component. 


Mechanical stress can damage components, too. 
Mount components so there is no appreciable mechanical 
strain on the leads. 


Soldering to the pins of сой forms male cable plugs 
сап be difficult. Use suitable small twist drill to clean 
the inside of the pin and then tin it with resi 
solder. While it is still liquid, clear the surplus solder 
from each pin with a whipping motion or by blowing 
through the pin from the inside of the form or plug. 
‘Watch out for flying hot solder, you can get severe 
burns. Next, file the nickel tip. Then insert the wire and 
solder it. After soldering, remove excess solder with a 


file, if necessary. When soldering to the pins of plastic 
coil-forms, hold the pin to be soldered with a pair of 
heavy pliers to form a heatsink. Do not allow the pin to 
‘overheat; it will loosen and become misaligned. 


Preparing work for soldering 


I you use old junk parts, be sure to completely clean 
wires or surfaces before applying solder. Remove all 
enamel, dirt, sale, or oxidation by sanding or scraping 
the parts down to bare metal. Use fine sandpaper or 
emery paper to clean flat surfaces or wire. (Note, no 

i of cleaning will allow you to solder to aluminum, 


а connection to a sheet of aluminum, you 

must connect the wire by a solder lug or a screw.) 
When preparing wires, remove the insulation with 

If using a knife, do not 


cut straight into the insulation; you might nick the wire 
and weaken it Instead, hold the knife as if you were 
sharpening a pencil taking care not to nick the wire as 
you remove the insulation. For enameled wire, use the 
back of he knife blade to scrape the wire until it is 
clean and bright, Next, tin the clean end of the wire. 
Now, hold the heated solder бр against the 
under surface of the wire and place the end of the 


rosin-core solder against the upper surface. As the 
solder melts, it flows on the clean end of the wire. 
Hold the hot tip of the soldering iron against the under 
surface of the tinned wire an 


remove the excess solder 
by letting it low down on the tip. When properly 
tinned, the exposed surface of the wire should be 
covered with a thin, even coating of solder. 


How to solder 


The two key factors in quality soldering are time and 
temperature. Generally, rapid heating is desired, 
although most unsuccessful solder jobs fail because. 
insufficient heat has been applied. Be careful if heat is 
applied too long, the components or PC board can be 
damaged, the Пих may be used up and surface oxidation 
can become a problem. The soldering-iron tips should be 
hot enough to readily melt the solder without burnin, 
charing or discoloring components, PC boards or wires. 
Usually, a tip temperature about 100°F above the solder 
‘melting point is about right for mounting components 
оа PC boards, Also, use solder that is sized appropriately 
Tor the job. As the cross-section of the solder decreases, 


зо does the amount of beat required to melt it. 
Diameters from 0.025 to 0,040 inches are good for 


nearly all 


Always use a good quality multi-core solder. 
А standard 60% tn, 40% lead alloy solder with cores 
of non-corrosive flux will be found easiest to use. The 


‘ux contained in the longitudinal cores of multi-core 
solder is a chemical designed to clean the surfaces to be 
joined of deposited oxides, and to exclude air during the 
soldering process, which would otherwise prevent these 
metals coming together. Consequently, don’t expect to 


be able to complete а joint by using the application of 
the tip of the iron loaded with molten solder alone, as 
this usually will not work. Having said that, there is a 
process called tinning where conductors are first coated 
їп fresh, new solder prior to joining by a hot i 


Solder comes in gauges like wire. The two most 
common types of solder, are 18 ga., used for general 


work, and the thi 


=r 22 ga., used for fine work on 
printed circuit boards. 


Я well-soldered joint depends оп 


1. Soldering with a clean, well 


ned tip. 
Cleaning the wires or parts to be soldered. 


Making а good mechanical joint before solderi 


Allowing the joint to get hot enough before 
applying solder. 

5. Allowing the solder to set before handling or 
moving soldered parts. 


Making a good mechanical joint 


Unless you are creating a temporary joint, the next step 
is to make a good mechanical connection between the 
parts to be soldered. For instance, wrap the wire 
carefully and tightly around a soldering terminal or 
soldering lug, as shown in Figure 3-7. Ben 

make о 


wire and 
setions with lor 


nosed pliers. When 
connecting two wires together, make a tight splice 
before soldering. Once you have made a good 
mechanical contact, you are ready for the actual 


soldering. 


The next step is to apply the soldering iron to the 


as shown, 


connection, soldering the connecti 


Figure 3-2. Wire to lug soldering joint 


Figure 3-8 Inferior wire to lug solder joint 


In soldering a wire splice, hold the iron below the splice 

apply solder to the top of the splice. If the tip of the 
has a bit of melted solder on the side held ag: 

the splice, heat is transferred more readily to the splice 

and the soldering is done more easily. Don't try to 


solder by applying solder to the joint and then pressing 
down on it with the iron, Be sure not to disturb the 
soldered joint until the solder has set. It may take a 
few seconds for the solder to set, depending upon the 
amount of solder used in making the joint. Now take a 
good look at the joint. It should have a shiny, smooth 
appearance not pitted or grainy. IF it does have a 


Table 3-3 
Soldering check list 


pitted, granular appearance as seen in Figure 3-8. reheat 
the joint, scrape off the solder, and clean the connection. 
"Then start over again, After the solder is well set, pull 
оп the wire to see if it is a good, tight connection. If you 
find that you made a poor soldering job don't get upset, 
be thankful you found it and do it over again. А quick 
reference solder check list is shown in the listing in 
Table 3-3. 


Soldering printed circuit boards 


Most electronic devices use one or more printed circuit 
(PC) boards. A PC board is а thin sheet of fiberglass 
ог phenolic resin that has a pattern of foil conductors 
“printed” on it. You insert component leads into holes 
їп the board and solder the leads to the foil pater. 
"This method of assembly is widely used and you will 


probably encounter it if you choose to build from a 
kit, Printed circuit boards make assembly easy. First, 
insert component leads through the correct holes in the 
circuit board. Mount parts tightly against the circuit 
board unless otherwise directed. After inserting a lead 
into the board, bend it slightly outward to hold the part 
in place. 


When the iron is hot, apply some solder to the 
flattened working end at the end of the bit, and wipe it 
оп а piece of damp cloth or sponge so that the solder 

fo 


ns a thin film on the bit. This is tining the bi 


1. Prepare the joint. Clean all surfaces and conductors thoroughly with fine steel wool. First, clean the circuit traces, 


‘then clean the component leads, 


2. Prepare the soldering iron or gun. The soldering device should be hot enough to melt solder applied to the tip. 


Apply a small amount of solder directly to the tip, so that the surface is shiny. 


Place the tip in contact with one side of the joint, if possible place the tip below the joint. 


4, Place the solder against the joint directly opposite the soldering tool. The solder should melt within two seconds: 


if it takes longer use a larger iron. 
з. Keep the soldering tool a 


t the joint ший the solder flows freely throughout the joint. When it flows freely the 


joint should form a concave shape: insufficient heat will form a convex shape. 


6. Let the joint cool without any movement, the joint should cool and set-up with in а few seconds. If the joint is moved 


before it cooks the joint will look dull instead of shiny and you will likely have а cold solder joint. Re-heat the joint 


and begin anew. 


т. Once the iron is set aside, or Eit loses its shiny appearance, wipe away any dirt with a wet cloth or wet sponge. 


When the iron is clean the tip should look clean and shiny. After cleaning the tip apply some solder. 


Melt a litle more solder on to the tip of the soldering 
iron, and put the tip so it contacts both parts of the joint 
Lis the molten solder on the бр of the iron that allows 
the heat to flow quickly [rom the îron into both parts of 
the joint. If the iron has the right amount of solder on it 
and is positioned correctly, then the two parts to be 
joined will reach the solder's melting temperature in à 
couple of seconds. Now apply the end of the solder to 
the point where both parts of the joint and the soldering 
iron are ай touching one another. The solder will melt 
immediately and flow around all the parts that are at, ог 
over, the melting part temperature, After a few seconds 
remove the iron from the joint, Make sure that no parts 
of the joint move after the soldering ion is removed 
until the solder is completely hard. This can take quite а 
few seconds with large joints. I the joint îs disturbed 
during this cooling period it may become seriously 
weakened. 


The most important point in soldering is that both 
parts of the joint to be made must be at the same 
temperature, The solder will low evenly and make a 
good electrical and mechanical joint only if both parts 
of the joint are at an equal high temperature. Even 
though it appears that there is a metal-to-metal contact 
în a joint to be made, very often there exists а film of 
oxide on the surface that insulates the two parts For this 
reason it is no good applying the soldering iron tip to 
‘one half of the joint only and expecting this to heat the 
other half of the joint as well 


I is important to use the right amount of solder, both 
оп the iron and on the joint Too little solder on the iron 
Will result in poor heat transfer to the joint, too much 
and you will suffer from the solder forming strings as 
the iron is removed, causing splashes and bridges to 
other contacts. Too litle solder applied to the joint will 
give the joint a half finished appearance: a good bond 
Where the saldering iron has been, and no solder at all 
оп the other part of the joint. 


The hard cold solder on a properly made joint should 
have a smooth shiny appearance and if the wire is 

pulled it should not pull ош of the joint. In a properly 
made joint the solder will bond the components very 
strongly indeed, since the process of soldering is similar 
to brazing, and to a lesser degree welding, in that the 
solder actually forms а molecular bond with the 
surfaces of the joint. Remember it îs much more 
difficult to correct a poorly made joint than it is to make 
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Figure 3-9 Proper technique for soldering 
components on PC board 


the joint properly inthe first place. Anyone can leam to 
solder, it just takes practice. 

The diagram in Figure 3-9 shows how to solder a 
component lead to а PC board pad. The tip of the 
soldering iron heats both the lead and the copper pad, 
so the end of the solder wire melts when it's pushed 
into the contact, The diagram illustrated in Figure 3-10 
shows how a good solder joint is obtained. Notice that it 
has a smooth and shiny "filler" of solder metal, bonding 
all around to both the component lead and the copper 
pad of the PC board. This joint provides a reliable 
electrical connection. 

Try to make the solder joint аз quickly as possible 
because the longer you take, the higher the risk that the 
component itself and the printed circuit board pud and 
track will overheat and be damaged. But don't work so 
{quickly that you cannot make a good solder joint. 
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Figure 3410 Excellent solder joint 
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Figure З.П Inferior solder joint: Example 1 


|) Having to solder the joint over again always increases 

the risk of applying too much heat to the PCB. 
Aste solder solidifies, take a careful look at the 
HH joint you have made, to make sure there's a smooth 

and fairly shiny metal "llt" around it. This should be 
U) broadly concave in shape, showing that the solder has 

formed a good bond to both metal surfaces. I it has a 
H rough and dull surface or just forms а “ball” on the 
© component lead, or a “volcano” on the PCB pad 
O4 with the lead emerging from the crater, you have a 

ry joi.” If your solder joint looks like the picture 

shown in Figure 3-11, you will have to resolder the 
joint over again. Figure 3-12 shows another type of dry 
solder joint which would have to be e-solderd. These 
types of dey" solder joints if now redone will cause the 
circuit to be unreliable and intermitent, 


For projects that use one or more integrated circuits, 
With their Leads closely-spaced pins, you may find it 
easier to use a finer gauge solder, Le. less than 1 mm in 
fay diameter. This reduces the risk of applying too much 

solder to each joint, and accidentaly forming "bridges 
between pads to PC "tracks" 
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©) Figure 3412 Inferior solder joint: Example 2 


"The finished connection should be smooth and bright. 
Reheat any cloudy or grainy-looking connections. 
Finally clip off the excess wire length, as shown in 
Figure 3-13, 

Occasionally a solder "bridge" will form between. 
о adjacent foil conductors. You must remove these 
bridges; otherwise a short circuit will exist between the 
о conductors. Remove a solder bridge by heating the 


bridge and quickly wiping away the melted solder with 
ıa soft cloth, Often you will find a hole on the board 
plugged by solder from a previous connection. Clear the 
hole by heating the solder while pushing a component 
ead through the hole from the other side of the board 
Good soldering is a skill that îs learnt by practice 


How to un-solder 


In onder to remove components, you need to learn the 
art of de-soldering. You might accidentally make a 
wrong connection or have to move a component that 
you put in an incorrect location, Take great care while 
‘un-soldering to avoid breaking or destroying good parts 
‘The leads on components such as resistors or transistors 
and the lugs on other parts may sometimes break off 
When you are un-soldering a good, tight joint. To avoid 
heat damage, you must use as much care in un-soldering 
delicate parts as you do in soldering them. There are 
three basic ways of un-soldering. The first method is to 
веш the joint and “fick” the wet solder off. The second 
‘method is to use a metal wick or braid to remove the 
melted solder, This braid is available at most electronics 


Figure 3-3. Trimming excess component leads 


parts stores; use commercially made wicking material 
(braid), Place the braid against the joint that you want to 
un-solder. Use the heated soldering iron to gently press 
the braid against the joint. As the solder m 

pulled into the braid. By repeating this process, 
you can remove virtually all the solder from the joint 
"Then re-heat the joint and lift off the component 
leads. Another useful tool is an ai 


suction solder 


Most electronics parts stores have these devices. 
Before using a de-solder squeeze bulb, use your 
soldering iron to heat the joint you want to un-solder 
until the solder melts. Then squeeze the bulb to create 
а vacuum inside. Touch the tip of the bulb against the 
melted solder, Release the bulb to suck up the molten. 
solder. Repeat the process until you've removed most 
of the solder from the joint. Then re-heat the joint and 
gently pry off the wires. This third method is easy, and 
is the preferred method, since it is fast and clean, You 
сап use a vacuum device to suck up molten solder. 


many new styles of solder vacuum devices 
ıarket that are much better than the older 


new vacuum de-soldering tools 


are about 8 to 12 inches long with a hollow Teflon tip. 
‘You draw the vacuum with а push handle and set i 
As you re-heat the solder around the component to be 
removed, you push a button on the device to suck the 
solder into the chamber of the de-solda 


— 


De-soldering station 


A de-soldering station is а very useful addition to an 
electronics workshop or workbench, but in many cases 
they just cost too much for most hobbyists. De-soldering 
stations are often used in production environ 


re-work stations, when production changes warrant 


circuit hoards in production, Some 


changes to mar 
repair shops used de-soldering stations to quickly and 
efficiently remove components 

Another useful de-soldering tool is one made 


ically for removing integrated circuits. The 
specially designed de-soldering tip is made the same 

size as the integrated circuit, so that all IC pins can be 
de-soldered at once. This tool is often combined with a 


vacuum suction device to remove the solder as all the 
IC pins are heated. The IC de-soldering tips are made in 
various sizes; there are В pin, 14 pin and 16 pin versions, 


wh 


th ше used to uniformly de-solder all IC pins 
quickly and evenly, so as not to destroy the circuit 
board. The specialized soldering tips are often used in 
conjunction with vacuum systems to remove the solder 


atthe same tin 


Remember these things 
when un-soldering: 


1. Be sure there is a litle melted solder on the tip of 
your iron so that the joint will heat quickly 

2. Work quickly and carefully to avoid heat damage to 
parts, Use long-nosed pliers to hold the leads of 
components just as you did while soldering. 

3. When loosening a wire lead, be careful not to bend. 
the lug or tie point. Use pieces of wire or some old 

radio parts and wire. Practice until you can solder 

joints that are smooth, shiny, and tight. Then 

practice un-soldering connections until you are 


satisfied that you can do them quickly and without 
breaking wires or lugs. 


Caring for your soldering iron 


‘To get the best service from your soldering iron, keep it 
cleaned and well tinned. Keep a damp cloth on the 
bench as you work. Before soldering a connection, wipe 
the tip of the iron across the cloth, then touch some. 
fresh solder to the tp. The tip will eventually become 
‘worn or pitted. You can repair minor wear by filing the 
tip back into shape. Be sure to tin the tip immediately 
after filing it. If the tip is badly worn or pitted, replace. 
it. Replacement tips can be found at most electronics. 
parts stores. Remember that oxidation develops more 
rapidly when the iron is hot. Therefore, do not keep the 
iron heated for long periods unless you are using it. 

Do not try to cool an й 
If you do, the heating elen 
need to be replaced or water might get 
and cause rust. Take care of your soldering iron and it 


rapidly with ice or water. 


will give you many years of useful service. 
Remember, soldering equipment gets hot! Be careful. 

‘Treat a soldering burn as you would any other. Handling 

lead or breathing solder 

Observe these precautie 

others! 


ig fumes is also hazardous. 


ıs to protect yourself and 


Ventilation 


Properly ventilate the work area where you will be 
soldering. If you can smell fumes, you are breathing 
them, Often when building а new circuit or repairing a 
“vintage” circuit you may be soldering continuously 
jou will be 


for a few hours at a time, This can m 
breathing solder fumes for many hours and the fumes 
‘can cause you to get dizzy or lightheaded, This is 
dangerous because you could fall down and possibly 
hurt yourself in the process, Many people highly 
allergic are also allergic to the smell of solder fumes. 
Solder fumes ean cause sensitive people to get sinus 


infections. So ventilating solder fumes is an im 
subject There are а few different ways to handle thi 
problem. One method is to purchase a small fan 

housed with a carbon filer which sucks the solder 


fumes into the carbon filter to eliminate them. This is 
the most simple 
solder fumes from the immediate area. If there is a 
window near your soldering area, be sure to open the 
low to reduce the exposure to solder fumes. Another 
‘method of reducing or eliminating solder fun 

‘or build a solder smoke removal system. You. 
‘one ofthese systems but they tend to be quite expensive, 
‘You can create your own solder smoke removal system 
by locating or purchasing an 8 to 10 foot piece of 2 inch 
diameter flexible hose, similar to your vacu 
hose. At the solder station end of the hose, you c 
the hose to a wooden stand in front of your work area 
“The other end of the hose is funneled into a small 
square “muffin” type fan placed near a window. Be sure 
to wash your hands after soldering, especially before 
handling food, since solder contains lead; also try to 


» cleaner 
affix 


ize direct contact with flux and flux solvents. 


AM, FM, and Shortwave 
Crystal Radio Projects 


1N34 or rock crystal 


Parts list diode 


5 turns A 


ns 
bare copper or silver 


Partg Bin Simple Crystal Radio 


L1 150 turns of 24 ga wire, 12 mm inside 
enameled wire on diameter, tapped at 
4" x 2^ dia tube 2.5 turns 


Cl 365 pF tuning 


high impedance 


capacitor (old radio) headphones (cry 
DI 1834 germanium diode type of 2k ohm 
(not a silicon diode) antenna- 7” of 
CA .005 we, 35 volt #18 bare 
disk capacitor Mise wood block, wire, 
Hl high impedance hardware, clips, ete 
headphones (crystal Supersensitive 
ог 2000k type) AM/Shortwave Crystal 
ANT 80-100 foot long Radio 
wire antenna 11 turns, 22 ga 
GND cold water pipe or enameled wire on 
ground rod 274" cardboard form 
Misc wood block, coil 12 (AM) 54 turns, 
tube, hardware, 22 ga. enameled wire 
screws, clips, on 3” airccore form 


washers, Krylon spray, 


E Taps are brought 


out at 407, 277, 

TM Crystal Radio Set 157 and 6r 

Rp атк ohm 4 watt, St 12 (SH) 15 turns, 
resistor 22 ga. enaneled wire 

сї 82 pF capacitor on 3" air-core form 


C2 80 pF air variable Taps are brought 


out at 127, 97, 6T 


C3 18 pF capacitor and 3T 
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Di germanium diode or 
galena al 


w/t 


ts whiski 


Cl 500 pF turning 
C2 .001 pF, 35 volt 
disk capacitor 


51 single-pole - 


S-position rota: 


HL crystal headphone 
= 2k headphones 


(Baldwin, Brandes) 


ANT 80-100 foot long 

GND cold water pipe or 
ground rod 

Misc wood block, 
hardware, wire, clips, 
screws, Krylon, etc 


A crystal radio is the simplest form of AM (amplitude. 
modulation) receiver ever invented. It has great potential 
for experimentation and usually requires no source of 
power for its operation other than the radio signal itself, 
and costs litle, Most people do not realize that erystal 
radios can be built to pickup shortwave as well as FM 
radio signals. Did you know that you can build very 
sensitive and selective crystal radios far better than 
most commercial AM radios! Ever thought of building 

а crystal radio? Building a crystal radio will give you 
immense satisfaction, and the results are sure to please 


Crystal ses date back to the earliest days of wireless 
(pre-W.W.D and an enormous variety of circuit designs 
have been produced over the years. Their popularity has 
been variable as developments in other more elaborate 
forms of reception have taken place, However, 
fascination with this crystal radîo design, building and 
experimentation, is still very strong today with national 
and international organizations and clubs offering 


competitions. 


‘So how does a сума! radio work? An AM transmitter 
sends out its broadcast in the form of an electromagnetic. 


wave that radiates from its transmitting antenna. The 
АМ transmitter sends out a fixed frequency cartier 
wave, When sound is present in the program material, 
the strength, or amplitude, of these waves is made to 
vary in response to the audio content of the program. 
The resulting wave is called an amplitude modulated 
wave, See Figure 4-1. 

“The purpose of a simple AM or crystal radio receiver 
is to pick up these AM waves and extract the audio signal 
so that it can be heard by the listener. It does this by a 
process called "detection." The detection process utilizes 
a device called a detector which effectively strips off 
either the upper half or lower half of the AM wave. 
її only remains to filter out the carrier wave to leave the 
audio signal and the job is done! The following diagram 
shows how the detector and filter work together to 
"recover" the original audio signal. The strength of the 
recovered audio signal is small but, given the right 
conditions, it can be lage enough to drive а pair of 
headphones; all without any power source other than the 
Signal itself. 


The diagram shown in Figure 4-2 illustrates a basic 
crystal radio. In its simplest form, a crystal radio is 
composed of just our main components. А good 
antenna, а detector, a filter capacitor and pair of 
headphones. The basie diagram shows the input section 
at (A), the rectifier section at (В), the filter section 
at (C) and finally the headphones at section (D). 

The antenna consists of a length of wire suspended 
above the ground, while the ground or earth connection 
could be a metal spike driven into the ground, When à 
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= ш 
Carrier Wave 
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Figure Ul. Amplitude modulation 


fn 
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Figure 4-2 Basic crystal radio 


capacitor is connected in parallel with an inductor and 
ап alternating voltage applied across the combination, 
alternating current will flow. The amount of current that 
flows depends upon the frequency of the applied 
voltage. At a particular frequency, called the resonant 
frequency, almost no current flows. For frequencies 
above or below the resonant frequency, significant 
current will flow. In Figure 4-2, capacitor СІ plus the 
aerial capacitance forms the capacitor of our tuned 
circuit, while LI formis the inductor. At the resonant 
frequency of the tuned circuit, almost no current flows 
то earth through LI or CI, leaving virtually all of it free 
to ow through the detector. Alerna 
broadcast frequencies either above or below the 
resonant frequency will tend to flow through CI or LI 
to earth. Thus we have added selectivity to the receiver 
Notice that CI is adjustable, as signified by the arrow, 
By varying СІ we ean tune the receiver to select 

ic broadcast frequencies, 


The main requirement for a detector is that it should 
act as a non-return "valve" or one-way “switch” to the 
alternating currents of the AM wave. If you could look 
atthe alternating current in a circuit you would see it 
flowing back and forth, first one way and then the other. 
А detector placed in such a circuit allows the alternating 
current to flow easily in one direction but not in the 
other, Certain naturally occurring minerals were found 
to have this property and these became some of the 
earliest forms of detectors. One such mineral, the 
crystalline form of galena (lead sulphide), was found. 


Aus 


Audo ouput 


tobe particularly good at detection, and became very 
popular for building crystal radios. The detector consists 
of galena in a small cup or tin. A small coil of wire, 
with one free end was called the “cat's whisker” which 
‘was used 1o make contact with the crystal. 

The remaining uni-directional current is filtered by 
the combined effect of the headphone impedance and 
the capacitor at C2 and only the desired audio signal 
curent passes on through to the headphones at HI. 

One drawback with the very simple circuit shown is 
that it has itle selectivity. That is, it picks up all AM. 
broadcast signals with similar efficiency and often close 
together. So as time passed more advanced, more 
sensitive and more selective receivers were born. 


Lers construct a simple crystal radio, In order to build 
the crystal radio shown in Figure 4-3, you will need to 
secure some tools and supplies, First you will eed to 
ind а clean well lit work bench or table to spread ош all 
your tools, charts, diagrams and components, You will 
also need to secure a soldering iron, some 60/40 rosin 
core solder and a small jar of “Tip Tinner?” a solde 

iron tip cleaneridresser, obtainable from your local 
Radio Shack store. You will also want to locate some 
small tools such a pair of end-cutters, a pair of needle- 
nose pliers, а magnifying glass and a set of Phillips and 
Tlablade screwdrivers for this project. Grab the crystal 
radio schematic, see Figure 4-2, and the resistor and 
capacitor identification charts, and place them in front 
of you, so we can get stated building the project. The 
resistor identification chart in Table 4-1 will help you 


Figure 9-3 AM crystal radio 


identity resistors needed for the some of the projets in 
Г 

bands on the body of the resistor. These colors identify 
the resistor's value. The color bands start at one end of 


chapter. Each resistor will have three or four colored 


the resistor, the first colored band is the first digit of the 
resistor’s value, while the second resistor represents 


Table 4-1 
Resistor color code chart 


Color Band 1st Digit 2nd Digit 


Black o o 
Brown 1 1 
Red 2 2 
Orange 3 
Yellow 
Green 
выс 

Violet 


Gry 


White 
Gold 


No color 


the resistors second digit of the value, The third colored 
band is the resistors multiplier value. For example, a 


resistor whose first color band is yellow represents a 
digit four (4), while a second color band which is violet 
is seven (7). If the third color band is orange, then the 
multiplier would be (000) or one thousand, so the value 
‘would be 47,000 or 47k ohms. Resistors usually have a 
fourth colored band which represents the resistor 
tolerance value. A silver band denotes а 10% tolerance 
value, while a gold band denotes a 5% tolerance 
resistor. No color band represents a tolerance 

value of 20%. 


Ош crystal radio projects in this chapter ай utilize 
capacitors of some sort. Capacitors usually are available 
in two major classifications, polarized and non- 
polarized. The project in this chapter will utilize only 
mon-polarized capacitors. Non-polarized capacitors can 
often be physically very small and not have th 
value printed on the body of the capacitor, so a chart 


ir actual 


was developed to help identify a capacitor using a 
three-digit code. See Table 4-2. 


As this project will not require а circuit board, we 
will build the crystal radio on a 6” x 6” x " wood 
block base, You can elect to use an additional piece of 
‘wood at a right angle to the base as а front panel to 
secure the tuning capacitor as shown in Fi 


Multiplier Tolerance 

1 

0 L 

100 ES 

1000 (K) E 

10000 a 

100000 

1,000000 (M) 

10,000,000 

100000000. 

1.000.000.000 

oa se 

o0 10% 
E 


Table 4-2 о 
Capacitance code information. Е 
“This tbl provides the vale of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in many sizes, "O 
shops, values and ratings: many different manufacturers worldwide ргойсе them and not ай play by the xame rules, Some я 
сарае ву have the numeric — on еп; however, many are calor coded иы some have alphanumeric codes. | 

“The capacitor’s first and second significant number Dy ме the fint and second vac. followed by the multiplier number code, 
followed by the percentage tolerance letter code. Usually the first two digits of the code represent the significant part of the value, 
ite i digis caled йе lip, conesponds oe namber of oe a efi wo digis 9 
st Significant Figure. a 

€ 
> 
мир Е 
E Tolare E 

Оль 10% м 
E 


CSGNetwok Com валю: 


Vale Tune Code vote Tupe Code 
isp p m7 Ceramic муш m 

ie puse een Leena en в m 
m Ceramic 2000 pF L002 Ceramic / Mylar 5 
зв pe 200 p (0022 pF Ceramic / Mylar н 
E Ceramic nm Comic муш T 
sop Ceramic 5o00 pF £005 pF Ceramic / Mylar 5 
E p 5.60 pr 0086 ue Ceri Mylar w < 
E Ceri 6.30 pF 068 ue Ceri муш wo © 
sep Comic " Ceramic / Mylar = g 
ав pen ais муш 8 
n pe @ муш m < 
mm^ mme РА миш mos5 
"m p m муш з р 
von p m " Mar m H 
von pe ш as муш: жоу 
von pe m T муш: в g 
m4 pen "s " муш вв р. 
пож Gaunt | мим ш В 
E pear 2 муш E" 

m саше > муш шош 
тюр p m " муш: э Н 
560 pe m т муш т 0 
m p "m " муш зы © 
тюр p m 1 муш = 0 
кюре pen E 2 Myr P 


Next, you will need to locate a plastic or cardboard tube 
approximately 34 to 4" long by 2” in diameter on which 
to wind your coil Punch а hole at both ends of the tube 
about V^ from the actual end of the tube. Start winding 
the coil at one end of the tube using #24 ga. enameled 
эйе, leave about 6” of wire free at the first hole to 


allow connection to the circuit, Wind the coil with each. 
winding touching the previous winding but not 
overlapping the prior winding. Wind about 
150 tums of wire across the length ofthe tube. After 
winding about 150 turs take the free end of the 
remaining wire and put it through the last punched hole, 
leave about 6” of wire so you can connect the сой tothe 
circuit. When you are finished winding the сой, you 
‘can varnish the coil winding or just spray Krylon 
around the сой to keep the winding close to the coil, 
so they won't spread out or come loose. Fasten the сой 
10467 x6" wood block; you can mount the coil upright 
as shown in Figure 4-3, or you can lay the сой down 
near one edge of the wood block and secure it to the 
block with some brackets or clips. You will have to use 
a knife and scrape off the enameled insulation of the 
о сой wires before you can fasten or solder them to 
the tuning capacitor. Now fasten the tuning capacitor 
to the wood block near the coil assembly, and wire the 
сой in parallel with the tuning capacitor. Next locate a 
germanium diode; make sure you use only a germanium 
diode and not the more common silicon diode. 
Remember to observe the correct polarity when 
connecting the diode in the circuit, the black to white 
‘colored band is the cathode lead. The cathode end of the 
diode points to the headphone in the circuit diagram. 
"The anode side of the diode connects to ane end of the 
tank” or сой/сарасйог and the cathode side of the 
diode connects to capacitor C2 and one end of the high 
impedance headphones. The free end of the headphones 
connects to the remaining end of the capacitor at C2 
Which connects to the free end of the "tank" circuit 
You can connect the headphones via a terminal strip. 
а Fahnestock clip or headphone jack mounted on the 
wood block. Crystal radios generally require high 
impedance headphones, so you must use ether a small 
уз! headphone or a pair of older high impedance 
(2000) ohm headphones: these are still available 
through EBAY or from Antique Electronics 


You could elect to build the radio using a galena 
crystal, with a “cat's whisker” instead of the germanium 


diode to give the radio an “old-time” look if desired: 
see the Appendix for Antique Radio Supply. 


Connect an antenna and a ground wire to rod in the 
ground or an electrical ground in your house and your 
crystal radio will be ready to test out. The ground wire 
сап be attached to а metal cold water pipe, or to a metal 
rod stuck a couple of feet into the earth. Do not attach it 
to a line carrying gas or electricity. The crystal radio 
will operate forever without а power supply, but you do 
need а good antenna to make the radio work well. The 
simplest outdoor antenna for receiving sig 
horizontal wire with the lead-in wire to the set 


mals is a 


connected on one end. An insulated wire 50 to 100 feet 
Tong placed as high and clear of surrounding objects as 
possible works best: see Figure 4-4. Both ends of the 
‘antenna should have insulators and rigid support. Tree 
branches are not good because they sway in the wind. 

I you use a tree trunk, have slack in the wire so it can 
‘move without pulling the wire. Keep the antenna wire 
far away from chimneys, metal roofs, gutters, drain 
pipes, telephone, and especially power lines. The 
antenna and lead-in should be one continuous piece of 
wîre. Use stranded copper wire, with only the lead-in 
extending beyond the insulator. A lightning arrestor and 
round wire should also be used to avoid a direct hit by 
lightning. 

A crystal radio will generally be able to detect radio 
signals within 25 to 35 miles, during the day and often 
much further at night. А simple сума! radio is not very 
selective, if there are many local AM radio stations that 
are close їп frequency, then you may have some trouble 
tuning them in, and you may have to build а more 
selective radio, such as the All-Wave model below. 

"The crystal radio project above is a great project for 

demonstrating the principles of AM radio and the fun 

and excitement of building a crystal radio or 
‘free-power" radio, 


ЕН 


Figure Ч.Ч Basic long-wire antenna 


FM radio crystal radio 


Believe it or not, you ean actually create a si 


iple FM 
radio crystal radio, An FM crystal receiver is depicted in 
Figure 4-5. The key to understanding how this simple 
circuit can decode FM signals îs to understand what 


happens when an 


FM signal is coupled to a tuned circuit. 
А good tuned circuit (one with a high “Q factor") 
will attenuate signals that are not near its resonant 


frequency. If you apply an FM signal to а good tuned 
circuit, as the frequency of the FM signal moves away 


from the resonant frequency of the tuned circuit, 
the tuned circuit will attenuate that signal. As the 


frequency of the FM signal moves toward the resonant 
frequency of the tuned circuit, the tuned circuit will let 
more of the signal pass through. Thus, a tuned circuit 


will impose amplitude changes on an FM radio signal 
that match the frequency changes. А crystal diode is 


sensitive to amplitude changes, so it converts the 


amplitude changes into а signal that the listener can 


hear through headphones. 


Using a tuned circuit to induce amplitude changes 
ошо an FM signal, then converting the amplitude 


changes to sound frequencies, is called slope detection. 
'Slope" refers to the slope of the tuned circuits 


ation curve. If you have an AM receiver you can 
listen to an FM signal by using the slope of the tuned. 

circuits în the receiver, This slope tuning method gives 
you none of the real advantages of FM. For instance, 
FM is noted for its immunity to static. An AM receiver. 


Figure S. FM crystal radio 


used to slope detect will hear static. The only real 
advantage to slope detection is that is can be cheap and 
convenient. When tuning in an FM signal with an AM. 
TM 
Frequency is offset from the center frequency of the 
receiver's tuned circuits. Ifthe FM signal is at the 


receiver, the clearest sound occurs when i nter 


receiver's center frequency, then frequency deviatio 
both up and down produce downward amplitude 

changes. When the FM signal is off center frequency. 
up and down frequency changes create up and down 


amplitude changes in the receiver. 


The FM crystal receiver circuit, shown in Figure 4-6, 


looks almost identical to a classic AM crystal circuit: 


but look closely, there are а few major changes. 
The FM crystal radio is relatively easy to build and 

сап be built on a small block of wood as shown. The 
components values for the "tank" or resonant creuit 
were reduced to resonate at higher frequencies in the 
ЕМ band. This was done by experimenting with smaller 
and smaller coils and capacitors values. The antenna is 
also much reduced in size (from that of AM crystal radio) 
to resonate at higher frequencies. The antenna is actually 
47” long bare copper wire. The coil at LI is just four 
tums #18 copper or silver wire, 12 mm inside diameter, 
tapped at 2.5 turns, The coil was wrapped around а 
“magie marker” then slipped off and expanded, As you 
сап see, this is far different than the 150 tum сой forthe 
АМ crystal radio. The detector diode, once again, is a 
1434 germanium diode and not a silicon diode, or you 
‘could use a galena crystal as a detector if you desire. 
Capacitor C3 is 18 pF, but is not critical and can be 10 to 
50 pF Resistor RI is a 47k ohm, % watt, 5% carbon 
composition type. The air variable capacitor, used in the 
prototype, was an 80 pF variable type and it had two 
trimmers in it which should be adjusted for best reception. 


Wire 


E 


El зд 


Figure 4-6 Simple FM crystal radio 


Commonly available vernier dial and knob will fit the 
tuning capacitor and will work nicely. When building 
the FM crystal radio it is important to keep the 

‘components physically close together and the wiring 


short as possible. You can build the FM crystal radio in 
an open style format on a wood or Lucite plastic sheet. 
You can make your receiver а work of art, and impress 
your friends with an FM crystal radio built from serach. 
Note that you will have to use high impedance 
headphones for this receiver. А detected FM signal is 


‘converted to AM due to an effect called slope detection 
that modulates amplitude. 


‘This FM crystal radio works best near the transmitter, 
reception seems fine up o 15 miles away. Secondly, 
the sound level is not very loud; a quiet room is best 


for listening. One must be willing to move the set 
around to find a location for the best reception of signals. 
If desired, you could connect the audio output of the 
FM set directly to an audio amplifier's fed to a small 
speaker 


Supersensitive 
AM/Shortwave crystal 
radio 


There are several characteristics that make the 
difference between 


good and a great receiver. One of 
these characteristics is sensitivity. Great receivers can 
pick up weak signals and amplify them into a useful 
‘output. A second characteristic is selectivity. Great 
receivers can separate signals so that only one is heard 
at a time, The third and final thing that separates good 


receivers from great receivers is fidelity. Great receivers 
not only pick up weak signals but can reproduce a 
signal without distortion. The last project in this chapter 
is the AL Wave, AM/Shortwave crystal radio. This 
All-Wave design takes the crystal radio concept a little 
further and provides a more 


itive and more selective 


radio for you to build and enjoy. 
The АП Wave Crystal Radio is supersensitive and 

selective AM and shortwave receiver: see Figure 4-7 

The design of the AIL Wave radio has been arou 

the early 1930s 

design that is fun to build and use. The receiver will 


Mis still a very efficient receiver 


Figure Ч.7 Shortwave crystal radio 


tune from below the AM broadcast band to around the 
40 meter band, so you will be able to pickup 
international shortwave reception quite well. You will be 
surprised how well it performs with а good pair of high 
impedance headphones 

The key to this efficient receiver's design lies with 
the two coils, LI and L2, which are shown in the 
schematic at Figure 4-8. Coil L2 is a multi-tapped 
plug-in coil based on the band selected. For the AM 
radio band, L2 is the 54 tum mulii-tapped coil, with 
tapped from the ground end at 6T, 1ST, 27T and at 40T. 
The shortwave version of the L2 coil is a 15 tum 
‘multi-tapped coil with tapped at 3T, 6T, 9T, 
Depending upon the band chosen, you simply plug in 
the AM or shortwave coil, The AM and shortwave coils 
(L2) were wound on a 3” cardboard tube, but you could 
use a plastic form instead. The untuned primary coil (L1) 
was wound a slightly smaller 2 % form, so that it сап be 


T 


slipped inside of the L2 coil at the ground side of the 
сой assembly. The interchangeable coils (L2) were 


mounted on а non-metallic carrier, a piece of phenolic 


board with five pin-plugs secured to the carrier board, 
"The coil form for L2 was glued to the phenolic carrie 


board which forms the plug-in coil assembly. The wire 


apes are brought out to the five pin-plugs on the carrier 


board, so that the coil (L2) assembly can be plugged into 
sockets on ће radio's wood base plate, see Figure 4-9. 
"This will allow either the AM сой or the shortwave coil 


to be plugged into the crystal receiver. You could elect 
to build a fixed coil version of the crystal radio for 
citer AM or shortwave reception if you desire, making 
the receiver a bit easier to build. 

The detector for the All-Wave Crystal Radio can be 
either a IN34 germanium diode or you could elect to 
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Figure Ч.8 Sensitive/selecti 


build the radio more like the "original" version by using 
а galena crystal with а "cars whisker” The galena crystal 
and “cat's whisker” are still available, see Appendix. 
Be careful to install the diode or galena crystal with the 
proper orie 

"The original AII Wave receiver used a 500 pF tuning 
‘capacitor at C1, but you could also use а 365 pF type 
Which are easier to locate from sources such as Antique 
Radio Supply. Mount the tuning capacitor to the wood 
block base using standoff and screws. The ceramic disk 
audio filter, ahead of the high 


capacitor at C2 acts as 
impedance headphones. 

The AIL Wave receiver needs to be used with either a 
crystal earphone or а рай of dual high impedance (2K) 
headphones such as the old Baldwin or Brandes 
headphones which are still available via EBAY or. 
from Antique Radio Supply, see Appendix. 

‘Switches 51 and S2 are used to select the taps between 
the antenna and the detector. The two switches are 
labeled Right and Left as shown in the diagram. The 
same station may come in on several taps, but use the one 
Which places the station lowest on the turning capacitor 
setting for the loudest signals. Move the Right (S2) 
forward or clock-wise, one to three taps before advancing 
the Left switch (S1). The efficiency of this radio seems to 
lie partly in the low loss coils, but mostly in the one basic 
‘change in the circuit, in which the detector is connected 
permanently to the last turn of L2 towards ground. 

The All-Wave Crystal radio is just about con 

ıd you now have only to connect a good antenna and 
ground for the receiver to spring-to-life! The All-Wave 
Crystal Radio should be connected to а good ground 
such as а cold water pipe or 6 to 8 foot copper ground 


jleted 


той pounded into the ground. The All-Wave receiver 
will perform best with an 80 to 100 foot insulated 
long-wire antenna placed up-in-the-air outdoors 
away from metal objects. An alternate antenna 

might be à 50 to 60 foot insulated wire strung around 
your attic, away from any metal objects You will be 
amazed at how well this receiver will work with a 
good antenna and a good pair of high impedance 
headphones. 


the event that your new All-Wave Crystal Radio 
fails to work, you will have to re-check a few details. 

irst check the diode and how it was oriented in the 
circuit, you may have placed it backward and this will 
prevent the receiver from functioning. You will also 
need to check the coil connections and placement of LI 
‘with respect to coil L2. There is no polarity regarding 
сой LI, but its placement at the ground end of L2 is 
important in order for the receiver to work properly. 
Also check the connections to L2, you may have 
reversed two end wires of the coil, and this will prevent 
the radio from working as well. Try the receiver once 
more, hopefully all ofthe connections are right now 
and the receiver should work fine. Reconnect up your 
‘ground and antenna, put on your high impedance 
headphones and you'll be ready to listen to your new 
АШ Wave receiver. You 


jay want to have a “log” book 
close to your new radio to log down the Far away 
stations you will receive with this radio, During 

ighttime hours, you will be able to receive stations 
much further away, and when the shortwave сой is 
plugged in you will hear international shortwave 
stations from all around the world on your new AlL-Wave 
receiver, Have fun with your new AIL Wave crystal radio. 
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Parts list 


Parts Bin TRF AM Radio Project 


RL 120k ohm, % watt, 


58 resistor 
R2 2.7k ohm, % watt, 
58 tor 


R3 10k ohm 
potentiometer 


R4 108 ohm 
potentiometer 


R5 820 ohm, % watt, 
5% resistor 
R6,/R9,R13 10k ohm, 
A watt, 5% resistor 
87,88 22k ohm, М watt, 
58 
ET] 
58 


3 watt, 


1,812 4.7k ohm, 
M watt, 58 resistor 


C1 10 nF, 35 volt 


Polyester capacitor 
C2 500 pF tuning 
capacitor (variable) 
сз 100 nF, 35 volt 
Polyester capacitor 
CA,CS 2.2 ше, 35 volt 
electrolytic capacitor 


C6 33 WF, 35 volt 


electrolytic capacitor 


C) 220 pF, 35 vo: 
electrolytic capacitor 

CB 2200 pF, 35 volt 
electrolytic capacitor 


220 рн coil; see text 
A-540) 


[ 


an State 


D2, D3, D4, D5, D6 
1N4148 silicon diodes 
BCl088-NTE123A 

02 BC109C-NTE123AP 
transistor 


Q3 BC179C-NTE234 


Ul 23414 or мкава - 
‘TRE Radio IC 


U2 1М741 Op-amp IC 


SPST power switch 


Bl G-volt transistor 
radio battery 


ЗРК 8-ohm speaker or 
headphone 


Mist 


PC board, chassis, 
battery holder, 
battery clip, w: 


hardws 


АМ radio is the name given for the type of radio 
broadcasting used in the medium wave band in all parts 
of the world and in the long wave band in certain areas, 
notably Europe. Medium wave frequencies in the US 
range from 540 to 1710 kHz with 10 kHz spacing. 

The letters AM stand for amplitude modulation, 
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the technique by which speech and music are impressed 
‘on the radio waves. The sound waves from the studio 
are converted into electrical signals by the micr 
ıd these electrical signals are used to vary the 
amplitude, or the distance from 'peak to ‘trough’ of the 
main constant frequency carrier wave generated at the 


phones, 


station. As a result, the signal radiated by 
s in amplitude in step with the 


variations in the loudness and pitch of the sound in the 
studio. In the receiver, the amplitude variations of the 
radio signal are separated from the cartier wave by a 
process known as demodulation, and after further 
amplification are fed to the loudspeaker. 


Amplitude modulation is also used by international 
broadcasting stations operating in the shortwave band, 
ıd for some professional communications such as air 
traffic control, ship-o-shore traffic, and some mobile 
radio services 
АМ radio stations in the medium wave or AM radio 
band can provide a service over an area the size of a 
town or of a whole continent, depending upon the 
power of the transmitter which can vary from less than 
а hundred watts to hundreds of kilowatts. Long wave 
AM radio stations cover even larger areas. Normally 
all adio waves travel only in straight lines, which would 
to an area of only about 40 miles 
in diameter—as far as the horizon. Mediun 


limit a radio stati 
(651a 
id long wave stations can actually cover much larger 


areas because their signals are bent round the curvature 
of the Earth by the ionosphere (an electrically charged 
layer in the upper atmosphere which can reflect radio 
waves). In the US, where AM radio stations are 
‘operated on a commercial basis, coverage is generally 
and deliberately limited to one city and its environs. 
Major cities such as New York are served by large 
numbers of stations, each radiating a different program. 
AM radio stations in the US generally operate with 
matters during the day. In the evening 
many AM broadcasters switch to directional antenna. 
beam patterns, and their broadcasts go much further due 
to ionospheric bending. This is why you can hear AM 
the eve 


broadeast stations more distant 


AM radio first began with the experimental broadcast 

1906 by Reginald Fessenden, and was used for. 
small-scale voice and music broadcasts up until World 
War L The great increase in the use of AM radio came 


the following decade. The first licensed commercial 


radio services began on AM in the 1920s (the first 
licensed American radio station was started by Frank 
Conrad: KDKA in Pittsburgh, Pennsylvania). Radio 
programming boomed during the “Golden Age of 
Radio” (1920-1950). Dramas, comedy and all other 
forms of entertainment were produced, as well as 
broadcasts of news and music. 


The quality of reproduction on AM radio is not 
as good as FM radio because of limitations in the 
amplitude modulation technique itself and because 

of overcrowding and subsequent interference in the 
‘medium wave band. Interference is particularly serious 
at night because the nature of the ionosphere alters alter 
sunset, so that it can then reflect medium wave signals 
back to Earth a long way beyond their normal service 
area. Here, they interfere with other stations, producing 


Whistles and other unwanted noises. 

The AM method is still used for most popul 
broadcasting. Although the alternative FM radio system 
ives better quality, it is more difficult to receive, and is 
ess suitable than AM for use in inexpensive tr 
portables and car radios. 


The most important concept in any communications 
system is the ability to send information from one place. 
to another via a transmitter to a receiver, see Figure 5-1. 
"This means you have to find a way to impress the audio 
signal information on the radio wave in such a way that 
it ean be recovered at the other end. This process is 
known as modulation. In order to modulate а radio 
wave, you have to change either or both of the two 
basic characteristics of the wave: the amplitude or the 
frequency. 

If you change the amplitude, or strength, of the signal 
in a Way corresponding to the information you are 
trying to send, you are using a modulation system 
called amplitude modulation, or AM. The earliest means 
оГ radio communications was by Morse code, and the 
code key would turn the transmitter on and off. The 
amplitude went from nothing to full power whenever 
the key was pressed, a basic form of AM. 

Modern AM transmitters vary the signal level 
smoothly in direct proportion to the sound they are 
transmitting. Positive peaks of the sound produce 
ray, and negative peaks of the 


imum energy. 
The main disadvantage of AM is that most natural 
and man made radio noise is AM in nature, and 


АМ rado waves 


AM 


Microphone 


Figure 5-1 АМ broadcast system Block diagram 


АМ receivers have no means of rejecting that noise. 
Also, weak signals are (because of their lower 
amplitude) quieter than strong ones, which requires the 
receiver to have circuits to compensate for the signal 
level differences. 


An AM radio station takes a low-frequency audio 
signal such as people talking or musie (2500 Hz) and 


mixes it or superimposes on a high-frequency carrier 
wave (540 KHZ), see Figure 5-2. I sends this radio 


signal out into the air as electromagnetic waves using a 
tall antenna. The electromagnetic wave travels through 


the air, going in all directions. At home, your AM radio 
takes this incoming signal, in a process called detection. 
With amplitude modulation it is simple. АП you need to 


Signa 


fem E 


шоо 


Speaker 


dois to rectify the signal, through а rectifier which 
removes the bottom half of every cycle. Essentially you 
are throwing away the high-frequency or carrier рап, 
but keeping the low-frequency or audio part. At the 
‘output of the detector the original audio information is 
sent to the speaker in your radio. You then “hear” 
Whatever was broadcast at the radio station. 

The AM radio project that we are going to build in 
this chapter is called а TRF or tuned radio frequency 
type AM radio, see Figure 5-3. The TRF AM Radio 
design was at the forefront of radio design in the early 


1920s, I utilized а tuned front end which allowed only 
RF energy of interest to be amplified by the RF 
amplifier, the signal was then passed on to the detector 
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Carer (nigh frequency) 


2500 He 
Sound low frequency) 


AM radio signal 
Hint low frequencies 


dle ЁЛ 


Figure 5-2 AM carrier and modulation signals 
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Figure 5-3 AM TRF receiver 


followed by an audio amplifier to drive headphones. 
Early TRF radios had up to three controls for tuning the 
receiver, but later all three controls were consolidated 
into "tuning" control. Our modern day TRF receiver 
shown in the block diagram in Figure 5-4 illustrates the 
three major components of the AM TRF receiver. The 
first block consists of the tuned RF front-end resonant 
coilicapacitor, the second block consists of the MK484 
IC, an integrated circuit RF amplifier and detector, and 
finally the third block, which is an audio amplifier. 

The TRF AM radio project was designed around the 
popular MK484 TRF integrated circuit module, shown 
in Figure 5-5. This receiver covers the medium wave 
band or (AM) radio band from approximately 54010 
1700 kHz. The TRF front end consists of two 
‘components, the ferrite aerial сой and the tuning 
‘capacitor and the MK484 TRF IC. The important word 
is tuned, since this AM radio is called a TRE, or tuned. 
RF radio All the AM signals reaching the radio are 
very weak, Only that signal which matches the TRF 


Tuned radio AF amp Audio 
frequency ам amplior. 
(ТАР) detector 


Figure 5-4 TRF AM radio block diagram 


frequency is magnified by resonance so that it stands 
ош at a very much higher level of signal strength 

‘The original ZN414 IC, has now been replaced by the 
MASA, which is considerably easier to locate, The 


integrated circuit а 3-pin, tuned radio frequency 
circuit, and incorporates several RF stages, automatic 
iin control and an AM detector. The receiver 
frontend is easily overloaded and the operating voltage 
of the IC is somewhat critical to achieve good results, 
but all-in-all the receiver is a great little radio for AM. 
reception. The TRF radios were some of the first radios 
өп the scene when the dawn of radio appeared in 

early 1920s. 


The front-end of the TRF receiver as mentioned 
consists of a tuned circuit composed of the ferrite 
inductor, a tuning capacitor and the TRF radio chip. 
А small square plastic 0-200 pF tuning capacitor was 
used for this radio project, but you could locate any 
suitable tuning capacitor within the range and it will 
work equally well. Often these small tuning capacitors 
will have additional on-board trimmer capacitors, but 
же used only the main tuning capacitor in the center 
of the device. 

The second critical component of the TRF receiver 


is the сой at L1, which is wound on a ferrite bar. First, 


тег» begin winding the coil at L1, The coil needs 
approximately 65 turns of #28 gauge enameled Litz 


wire on а 27" long ferrite rod. The windings should 
measure approximately 25 mm wide. Start winding the 
сой, close to one end, by securing the enameled wire by 
a piece of insulating tape. Leave approximately 100 mm 
for connection. The quality of reception is dependent 
upon the care taken in winding the antenna coil 


“The signal reception will vary, dependent upon 
location, and is better away from large buildings that 
сап distort the signal. Wind the wire tightly around the 
ferrite rod, taking care to keep the сой together and not. 
to overlap the windings. To help hold the windings in 
place a piece of double-sided tape can be placed on the 
erre rod. Before soldering the antenna coil to the 
circuit board, you will need to scrape off the enamel 
coating from the ends of the wire, The two components 
LI and C2 are connected in parallel to form an LC 
network. The Litz wire сой and the ferrite bar give the 
LC network a high “О” or quality factor. This is 
important to the selectivity of the receiver, that is the 
ability 


to tune into one radio station at a ime. 


output | бәла 


E 
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Figure 5-5 TRF AM receiver broadcast band receiver 


The coil winding and the ferrite bur act as an efficient 
Wire antenna, as no additional antenna is required. The 
only disadvantage is that the tuned circuiti directional 
and depends on the orientation of the bar with respect 
tating broadcast station. The сой winding 
bar act as an efficient wire antenna, 
No additional external antenna is needed, The only 
disadvantage is that the tuned circuit îs directional 
Signal strength depends on the orientation of the bar 
With respect to the origin of the signal. The сой and 
tuning capacitor may be taken from an old AM radio 
to save time, if desired. 


The third main component of the TRF radio frontend 
is the TRF integrated circuit. The MK484 is a Japanese 
copy of the original 2414. It contains an RF amplifier 
active detector and automatic gain control (AGC to 
improve sensitivity) all in a 3-pin package. The input 


impedance is typically 4 M ohm. It operates over 
a range of 150 KHZ to 3 MHz. DC supply of 1.1 V te 
1.8 V and 03 mA current drain makes it ideal for 


battery operation, The output is typically 40-60 mV of 
audio signal It is important to realize that the radio IC. 
does not create any sounds by itself. It can only take the 
RF signal provided from the TRF circuit amplify й, 
separate the audio signal from the RF (called detection) 
and pass the audio signal on to be amplified. It has no 
selective or rejection components contained in it. (This 
is in contrast to superhetrodyne receivers.) 

In this circuit, а small voltage regulator is built 
around the BCIOSB transistor, four 1N414 diodes, the 
ОЛА and 10k preset resistor and the 820 ohm resistor. 
"The 10k pot acts as a selectivity control for the whole 
receiver, controlling the operating voltage for the 
ZNAI4 (or MK484), If you live in an area that is 
permeated with strong radio signals then the voltage 
may need to be decreased. I found optimum 
performance with a supply of around 1.2 volts 

The audio amplifier is built around an inverting 
741 op-amp amplifying circuit. Extra current boost is 
provided using the BCIOSC/BCIT9 complementary 


transistor pair to drive an 8 ohm loudspeaker. The 
voltage gain of the complete audio amplifier 

15. The audio output of the complete receiver is really 
quite good and free from distortion. I used a small 
wooden enclosure and the complete tuning assembly 
from an old radio. 


s around 


Before we begin the AM radio project, you will want 
to locate a well lit and well ventilated work space. You 
will want a large work table or work bench to spread 
‘out all you components, diagrams and tools. Locate a 
small pencil tipped 27 to 33 watt soldering iron and a 
roll of 60/40, 22 ga. tin/lead rosin core solder. If you 
don't have a jar of “Tip Tinner?" a soldering iron tip 


tioner/dresser, then you will want to go to a local 
Radio Shack store and purchase one. Place all the 


nponent parts in front of you along with the 
necessary project diagrams, so it will be easy to work 


With everything in front of you. Grab a few small tools, 
such as а pair of end-cutters, a рай of needle-nose 


pliers, a рай of tweezers, a magnifying glass, a small 
flat-blade, and small Phillips screwdriver. Once 
‘everything is right їп front of you we can begi 
building the AM radio project. Warm up your 
soldering iron and we will begin. It is a good idea 

to use a circuit board for this project, since circuit 
boards provide а more reliable method used to build 
circuits: you could elect to use prototype construction 


Table 5-1 
Resistor colar code chart 

Color Band 1st Dit 2nd Digit 
Black o o 
Brown 1 1 
Red 2 2 
Orange 3 3 
Yellow 4 4 
Green 5 5 
Blue в 6 
Violet 7 7 
сау s s 
white Й » 
Gold 

Silver 


No color 


ог point-to-point wiring on a perf-board as a 
alternative. 


Refer to the chart in resistor color chart in Table 5-1 
and the capacitor code chart in Table 5-2. Resistors used 
inh 


project will be mostly carbon composition type 
resistors and potentiometers. Each resistor will have 
three or four color bands on the body of the resistor. 
‘The first band closest to one edge will be the first color 
Which represents the fist value. For example, a brown 
color band will signify the first digit as а one (1). The 
second color band represents the second digit value. So 
if the second color is red, then the value of the second 
digit would be two (2). The third color band is the 
multiplier value. So, if the third color is orange then the 
multiplier value would be (000), so the resistor value 
‘would be 12,000 or 12k ohms. Often there is a fourth 
color band which represents the tolerance value, No 
fourth band denotes a resistor with a 20% tolerance, a 
silver band denotes a 10% tolerance value, and a gold 
band represents а 5% tolerance value. Now refer the 
capacitor code chart, Many small capacitors are too 

Ito have their full value marked on the body of the 
capacitor, so a three-digit code is used to represent the 
value 


Let's begin installing the project resistors now; find 
and identify a couple of resistors at a time. Once you are 


Multiplier Tolerance 

1 

D 1% 

100 ES 

1000) 

10000 

100000 

1000000 (M) 

10,000,000 

100,000,000 

1.000.000.000 

о s 

oor 10% 
20% 


Table 5-2 о 


Capacitance code information Б 

w 

“This ble provides the valus of alphanumeric coded ceramic, mylar and miea capaci in general. They come in many sizes, j 

shapes, values and ratings: many diferent manufacturers worldwide produce them and not all play by the same rules. Some p 

capacitors actually have the numeric values stamped on them: however, many are color coded and some have alphanumeric codes, (р 

"The capacitor's first and second significant number IDs are the first and second values, followed by the multiplier number code, Ff 
followed by the percentage tolerance letter code. Usually the first two digits of the code represent the significant рап of the value, 

While the third digit, called the multiplier, corresponds to the number of zeros to be added to the first two digits ы 

H 

ле Significant Figure < 

2nd Signiîcant Figure o 


Mulier 
| Tolerance 


Ел 


CSGNetwok Com валю: 


Value Tupe Code Value Tupe 
15pF Ceramic 1000 pF 001 pE Ceramic | Mylar 

ssp Ceramic 1.500 pF (0015 pF Ceramic / Mylar 

10pF Ceramic 2000 pF L002 ME Ceramic / Mylar 

15 pF Ceramic 200 pF 0022 pF Ceramic / Mylar 

ET Ceramic алоо pF LOOT uF Ceramic | Mylar 

30 pe Ceramic son ре 005 ur Ceramic / Mylar 

E Ceramic 5/00 p L0056 uF Ceramic / Mylar 

arpe Ceramic 6800 pF £0068 uF Ceramic | Mylar 

EM Ceramic m Ceramic / Mylar 

Ope Ceramic ois муш 

E Ceramic o Mylar E 
59 Ceramic m2 Mylar ES 
OL pF Ceramic m муш E 
100 pF Ceramic ш m Mylar p 
120 pF Ceramic ш os Mylar s 
p Ceramic 1м 056 Mylar se 
150 pF Ceramic is 068 Mylar өз 
тюр. Ceramic ш 1 Mylar ин 
EDI Ceramic m 2 Mylar ES 
m Ceramic зы 2 Mylar E 
a70 pF Ceramic т эз Mylar m 
эре Ceramic ES ат Mylar ^ 
юре Ceramic ө! з Mylar E 
750 pF Ceramic ля, 1 Mylar us 


s20 pF Ceramic кз 2 Mylar ES 


sure you have correctly identified each resistor, and you 
know where each resistor is placed on the PC board, 
you сап go ahead and install them on the circuit board. 
Solder the resistors in place and then trim the excess 


‘component leads with your end-cutters. Cut the excess 
component leads flush to the edge of the circuit board. 
Install the remaining resistors, solder them in place and 
remember to trim the excess leads from the board, 


Next we will move on to installing the capacitors 
‘This project uses two types oF capacitors, small mica or 
polyester types and electrolytic types. The smaller 
capacitors may not have their actual value printed on 
them, but might have a three-digit code on them, 

ы Refer to the capacitor code chart to help identity 

‘each capacitor before installing them on the PC board, 

Slowly identify each capacitor and place it in the correct 

location on the circuit board. Solder these small 

Ф capacitors in their respective locations after referring to 

(Othe schematic and parts layout diagrams. This project 

© ако utilizes larger electrolytic capacitors. Electrolytic 


capacitors have polarity and this must be observed if the 
circuit is to work correctly. Take а look at one of the 

O larger electrolytic capacitors and you will notice that it 
Vi may have a black or white color band or a plus (+) or 
T minus (=) marking on one side of the capacitor body 

Û When placing these types of capacitors on the circuit 

00 Боа, be sure you have oriented the capacitor correctly. 


E 
+ 

E 
m встав oto вото 
а 


Install the electrolytic capacitors on the circuit board 
and solder them in place; remember о trim the excess 
component lead with your end-cutter. 

Let's move on to installing the silicon diodes, The 
AM radio project uses six silicon diodes, and they too 
have polarity which must be observed. Each diode will 
have either a white or black band at one end of the 
diode's body. This band denotes the cathode lead of 
the particular diode, Refer to the parts layout and 
schematic diagram when installing the six resistors. 
Place the diodes on the circuit board and solder them 
їп place on the board, Don't forget to cut the extra lead 
lengths. 

Locate the semiconductor pin-out diagram shown in 
Figure 5-6. Now, go ahead and identify all three of the 
transistors for the project and install the transistors on 
the circuit hoard. There are two NPN types and one PNP 
type transistors in the AM radio project. Transistors 
usually have three leads, a Base lead, a Collector lead 
and an Emitter lead. The symbol for a transistor is a 


vertical line which is the Base lead and two lines 
running at 45%angles with respect to the Base lead 

"The angled lead with the arrow pointing towards or 
away from the Base lead is the Emitter lead and the 
remaining lead is the Collector lead. Be sure you can 
identify each of the transistor leads before placing them 
‘nthe circuit board. Solder the transistors in place on 


1 
our 


dec 

excess componer 

The ZN414 or MK484 TRF module looks very much 
like a common three-Iead transistor, Carefully refer to 

the pin-out diagram for the MK484 before installing, in 
order to prevent damaging it upon power-up. One lead 
ut lead from the tuned circuit. One lead is the 


uit board; when finished remember to trim the 
leads. 


is the 
ground lead and the remaining lead is the output lead 
Which is directed to the actual circuit 


The AM radio project uses a single dual in-line 
integrated circuit, an LM471. We elected to use an 1C. 
socket as insurance against a possible circuit failure 
at some point in time. Integrated circuit sockets are 
inexpensive and make life easier in the event of a ci 
problem, since it is much easier to unplug an IC rather 


than attempting to unsolder а multi-pin integrated 
circuit. Go ahead and solder-in a good quality IC socket 
for U2. Take a look at U2 and you will notice that at 
one end of the plastic package you will find a cut-out, 
notch or indented circle, Pin 1 of the IC will be just to 
the left of the notch or cut-out. Be sure to align pin of 
the IC to pin 1 of the IC socket, pin 1 of U2 is the null 
offset pin which is not used in this circuit. Note that pin 
2 of U2 is the inverting input which is connected to the 
junction of R6 and RS. 


Next locate the ferrite inductor coil or LI; you will 
notice that it is in parallel with the tuning capacitor C2. 
"The parallel tuned circuit is placed between capacitor 
CI and the input of UL, the MK484 TRF IC. These 
components are best placed at one end of the PC board 
if possible, or can be placed off the PC board on the 
front of your enclosure. Now, locate the volume control, 
the 10k ohm potentiometer it is a chassis mounted 


control which can be mounted on the front panel of 
your enclosure. 

Lets wrap up the project. First you will want lo 
solder the battery clip; note that the black wire of the 
battery clip will go to the circuit board minus 
ог ground bus and the red battery clip wire will go in 
series with one post on the on-off switch at S1, the 
maining post of the SPST toggle switch will connect 
по the Collector of Q1. Finally locate two 4" pieces 
of #22 ga. insulated hookup wire. Bare both ends of 
the two wires, solder one end of each wire to the 
speaker leads. Now take one free wire end and solder it 
to the common ground of the ci 


suit and then solder 


the remaining free wire end to the minus end of 
capacitor CS. 


This completes the construction of the AM radio 
project. Let's take a well deserved rest and when we 
tetum we will check the circuit board for possible “cold” 
solder joints and possible “short” circuits. Pick up the 
circuit board with the Гой side faci 


upwards toward 
suit board, frst we will 


you. Look closely at the ci 


inspect the circuit board for possible "cold" solder joints. 
‘The solder joints should all ook clean, shiny and bright. 
If any of the solder joints look dull, dark or 
then you should remove the solder from that je 
re-solder the joint over again. Now pick up the circuit 
board once again and we will look for possible "short" 
circuits. "Short" circuits are usually caused from one of 


"The first cause of “short” circuits are loose 


solder “ 


обу” or solder balls which can sometimes 
stiek to the circuit board. The second cause for 
“shor 


suits is to have “stray” component leads 
stiek to the foil side of the board. Rosin core solder 
often be sticky and often solder 
“stray” component leads ean bridge across circuit 

a “short” circuit, Look over the board 
ing thal looks ike it might be 
bridging any circuit traces. Once the circuit inspection 
has occurred, you can prepare the circuit for its 
firs test. 


residue c obs" or 


and ren 


Connect up a fresh 9 volt battery to the AM radio 
circuit. Once the battery is connected to the circuit, you 
сап "ip" the on-off switch to the on position and you 
should begin to hear some “hiss” from the speaker. If 
you do not hear anything, turn up the volume control to 
‘mid position. At this point you should begin to hear some 
sounds from the speaker. Move the tuning capacitor 
control across the AM radio band and if all goes well 
you should be 
Territe core сой or the circuit bo 
pattern to see where the station is loudest. Hopefully the 
radio works fine without any further adjustments. 


to hear some local stations, Move the 
around in a 360° 


In the event that the AM radio circuit does not work 
at all, you will have to remove the battery from the 
circuit and inspect the circuit board one more time, but 
this time you will be looking for components placed 
incorrectly. Remember earlier, we talked about certain 
components have polarity such as diodes, electrolytic 
capacitors, transistors, etc. Now, you will need to 


spect the PC board closely to see if you 
placed a component incorrectly. Its easy to make a 


istake and insert а capacitor or diode incorrectly; it 
happens to professionals too! Another possible cause 
for failure is that you may have placed an IC incorrectly 
in the socket! Finally, it's easy to incorrectly install 
‘one of the transistors. Look at each transistor carefully, 
you may want to refer to the manufacturer's 


n-out information sheets along 
jt layout and schematic diagram to confirm 
transistor pin-outs. Once you have inspected the ci 
board for misplaced components and have corrected any 
mistakes, you can reapply power to the AM radio circuit 
and check out the circuit once again, Have fun listening 
to your new AM radio, you will have the great 
satisfaction of listening to the radio that you just built. 


Solid-State FM Broadcast 
Receiver 


с2,с3,ст,с8,С16,с18, 


Parts list O1pF, 35v disk 
capacitor (marked .01 
Parts Bin ЕМ Radio Receiver or 103 or 10 nF) 
RL,RIS 4.7k ohm, jy Са,5,15,27 .001uF, 
(yellow- 35v disk capacitor 
(marked .001 or 102 
R2,RI8 1K resistor, or 1 nF) 
Мы, 58 resistor Có,Cl4 100 pF, 35v disk 
(brown-black-red) capacitor (marked 100, 
R3,RI6,R17 270 chm, 101, or 101K) 
Мм, 98 resistor С9,с17,С22,026 4.7 or 
(red-violet-brown) 10 pF, 35v 
RAQRID 47k ohm, Мы, electrolytic capacitor 


5% resistor (yellow- €10,c13,c19 100 to 220 
violet-orange) HE, 35v electrolytic 
RS RIQRÉQROQRIA 10k, capacito 
Hw, 5% resistors сї1,с12 22 pF, 35v disk 
(brown-black-orange) capacitor (marked 22) 
R6 470 ohm, 4w, 5% 20,021, 023,024,028, C29 
resistor (yellow- 01 HE, 35v disk 
olet-brown) capacitor (marked .01 
RIO 2.2k ohm, $7103 er: 10, nF) 
Hw, 5% resistor C28 .1 ME, 35v disk 
(red-red-red) capacitor (marked .1 
812,813 10k ohm, SF 104) 
potentiometers FLL 10.7 Miz ceramic 


filter; Digi-Key 
Electronics 


RL9 2 chm, “hw, 
DE 


(red-black-gold) 


slug tuned plast: 
molded coil 


tor 10.7 Miz shielded 


(narked 5 


or SK) (4217122) 
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D2 zener diode, 


Ul ULN2111 or MC1357 
U2 1M386 rc 


эз 


602 1c 

01,03 2N3904 NPN 

Q2 2502498 ог 25025108 
NPN transistor 

Bl o» 
radio battery 


Misc PC board, battery 


holder, bi 
RCA j 


ery clip, 


W" earphone jack, ы 


The FM broadcast receiver will permit you to listen to 
your favorite radio shows as well as allow you to tune 
‘outside of the standard EM broadcast band to "listen-in" 
to FM room bugs, FM mikes and other interesting 
hidden transmitters. The FM receiver could also be 


nected to an SCA adapter, so that you may listen to 
MUSAK radio show used in stores and restaurants, 
The FM radio project is just plain fun and will teach 
you about FM radio theory. 

The FM broadcast receiver den 
of EM radio theory in one compact, simple circuit! 
Separate circuits are “sections” of the receiver, making it 


strates the basics. 


easy to visualize every function. The latest in IC circuitry 
is used in the FM receiver, which allows high performance. 


The FM receiver project is designed to receive 
wide-band FM transmissions typical of FM broadcast 
stations, wireless mikes, and telephone tr 
“bugs,” rather than Narrow Band FM transmissions 


(NBFM) as used on police or public service radios. 


Why not build your own FM Broadcast receiver like 
the one shown in Figure 6-1. Not only will you learn 
how FM receiver works but you will be able to build 
ийле your new FM radio. The FM receiver is 


great for listening to FM broadcasts and news as well as 
listening-in to commercial SCA—free music, stock 
quotes, sports, etc. The receiver has an SCA or sub-carier 


Figure 61 FM receiver 


‘output which can be fed into an SCA converter to allow 
this reception of these signals. 

The receiver tunes from 70 to 110 MHz, ideal for 
tuning in out-of-band FM wireless mikes, "bugs" and 
other “hidden” transmitters. The FM receiver also 
features plenty of audio output, and operates from a 


standard 9 volt battery for truly portable operatio 


FM modulation 


Frequency modulation (FM) isa form of modulation 
which represents information as variations in the 
instantaneous frequency of a carrier wave. Contrast this 


with amplitude modulation, in which the amplitude 
of the carrier is varied while its frequency remains 


constant. In anal 


applications, the carrier frequency is 
Varied in direct proportion о changes in the amplitude 
of an input signal. Digital data can be represented by 
shifting the carrier frequency among a set of discrete 


values, a technique known as frequency shift ke 
The dia 
modula 


scheme, the RF frequency is varied with 
the sound input rather than the amplitude. 

FM is commonly used at VHF radio frequencies for 
high-fidelity broadcasts of music and speech, as in FM 
broadcasting. Normal (analog) TV sound is also broadcast. 
using FM. A narrowband form is used for voice 
‘communications in commercial and amateur radio 
settings. The type of FM used in broadeast is generally 


Camer wave 
generated at 


i Wa 
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Figure 6-2 FM modulation 


called wide-FM, or W-EM, In two-way radio, narrowband 
narrow-fm (N-FM) is used to conserve bandwidth. 

In addition, it is used о send signals into space. 
Wideband FM (W-FM) requires a wider bandwidth 
than amplitude modulation by an equivalent modulating 

signal, but this also makes the signal more robust 


against noise and interference, Frequency modulation. 
is also more robust against simple signal amplitude. 
fading phenomena. As a result, FM was chosen as the 
‘modulation standard for high frequency, high fidelity 

ilio transmission: hence the term "FM radio.” FM 
broadcasting uses а well-known part of the VHF band 
between 88 and 108 MHz in the USA. 

FM receivers inherently exhibit a phenomenon called 
capture, where the tuner is able to clearly receive the 
stronger of two stations being broadcast on the same 
frequency. Problematically, however, frequency drift or 
lack of selectivity may cause one station or signal to be 
suddenly overtaken by another on an adjacent channel, 


Г 


Frequency drift typically constituted a problem on 
very old or inexpensive receivers, while inadequate 
selectivity may plague any tuner, Frequency modulation. 
îs used on the FM broadcast band between 88 and 

108 MHz as well as in the VHF and UHF bands for 
both public service and amateur radio operators. 


FM receiver circuit 
description 


The FM receiver block diagram in Figure 6-3 illustrates 
the fundamentals of FM reception. The schematic 
diagram of the FM broadcast receiver is depicted in 
Figure 6-4. FM broadcast signals captured by the whip 
antenna or from the input jack are applied to the RF 
amplifier 02, a high gain, low noise microwave style 
transistor. Input signals are amplified about 100 times 
or equivalent to 20 dB. After being boosted, these input 
signals are routed to the SA602 mixer-oscillaor chip 
for conversion down to the 10.7 MHz Intermediate 
Frequency (IF). The SA602 is a very popular chip used 
їп a great variety of receivers from cellular telephones 
to satellite receivers. The reason for its popularity is that 
it contains most of a receiver's “front end" 


circuitry on 
a single, easy-to-use chip, Internal to the АВО? is an 
oscillator tuned by an external tank circuit; СИ, 12, LI 
and varactor diode D1. A varaetor diode acts like a 
voltage variable capacitor and the voltage applied across 
it comes from tuning pot R12. This IF signal is an exact 
reproduction of the desired signal, but at 107 MH 

We then band-pass filter it with ceramic filter FLL 
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Figure 6.3 FM broadcast receiver block diagram 
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Figure Б.Ч EM broadcast receiver. Courtesy of Ramsey Electronics 


The ceramic filter allows only the desired 10.7 MHZ 
signal to pass, rejecting any adjacent channel signals. 
Transistor Q1 amplifies the IF signal before it is applied 
to the detector chip UL 


One of the primary advantages of FM is that the 
program information (modulation) is contained in carrier 


frequency variations and notin amplitude changes 
like AM, which would be susceptible to noise and 
interference. This means that we can limit or clip the 
signal, thus removing any noise and not affecting the 
desired information. The first section of U1 perfor 
this limiting function, providing high gain and clipping 
any amplitude (noise) variations. FM is detected in the 
second section using a process known as quadrature 
detection. We'll not get into this too deeply because it 
requires a knowledge of trigonometry identities ler 
just say it extracts the frequency modulated program. 


information. Capacitor C1 and сой assembly L2 
comprise а phase shift network that is required by the 
quadrature detector. Demodulated signals are amplified 
and sent out through pin 1 to the volume control, AFC 
circuitry and the SCA buffer amp. The AFC circuitry is 
used to properly keep the receiver locked on to the 

in radio station, Resistor RO and capacitor C17 
filter out any audio voltage variations so that only major 
ig voltage to lock 


frequency changes will shift the tu 
the frequency. 


Audio signals from the volume control are amplified 
to speaker levels by U2, an LM-386 audio amplifier 
chip. Transistor Q3 provides a buffer stage to external 
SCA devices you may connect up to the receiver. 
SCA units decode (demodulate, actually) “hidden” 

ted over standard 


audio and data services transm 
FM broadcast ch 
quotes, sports scores, talk shows and even background 


34. These services include stock 


music—commercial free! 


Circuit assembly 


Look for a clean well lit area in which to assen 


ly your 
shortwave receiver. You will need a 27 to 30 watt pencil 
tip soldering iron, some 60/40 tin/lead rosin core solder. 
‘You will also need a few hand tools including a pair of 
end-cuters, needle-nose pliers, a few screwdrivers and 
a pair of tweezers о pick up small parts. You will want 


to locate a small jar of “Tip Tinner” from your local 
Radio Shack store. "Tip Tinner” is a soldering iron tip 
leanesidresser which is invaluable when solder 


circuit board, Locate the schematic and layout di 
and we will begin to construct your new shortwave 
receiver. Place the project circuit board in front of you 
and we will begin building the receiver. 

Locate all of the resistors for the project and place 
them in front of you. Each resistor has а color code 
which describes its value. Check the color code against 
the parts list and schematic before installing them onto. 
the circuit board. Refer to the resistor color chart in 
Table 6-1. Place about four or five resistors on the 


PC board and place these resistors in their respective 
locations carefully making sure each on is in the correct 
location. Let your soldering iron tip heat both the 
‘component lead wire and PC board trace enough so 
thatthe wire itself and the foil trace both become hot 
enough together о melt a bit of solder so that it flows 
smoothly from the component leads to the PC board 
trace. Now, go ahead and solder each of the resistors 
ошо the circuit board, Trim off the excess component 
leads with and small pair of end-cuters. Pick up and 
identify the next grouping of resistors and install them. 


оп the circuit board, follow up by soldering this next 
batch of resistors to the circuit board, remember to trim 
the extra lead lengths form the PC board. 

Once ай the resistors have been installed on to the 
circuit board, we can move on to identifying all of the 
capacitors for the project. Note that there will be 
different looking capacitors for this project, some will 
ве small disks, while others will be larger body devices 
with minus and plus marking on them. These larger 
capacitors with polarity marking are electrolytic 


capacitors and they have polarity which must be 
observed for the circuit to work correctly. Look through 
the parts pile and locate the capacitors and place them 
in front of you. You will notice a number of small disk 
capacitors, we will install these first. Look closely at 
each of the disk capacitors at their mar 


ngs. Son 


the capacitors are very small and they may not have 

their actual value printed on them but will instead 

have some sort of code. Refer to the parts list for these 
codes or the capacitor code chart Table 6-2. Locate 

our or five of these small disk capacitors, identify 

them and install them on the circuit board, while 
referring to the schematic and layout diagran 


Table 6-1 
Resistor color cade chart 


Color Band Ist Digit 2nd Digit 


Black o o 
Brown 1 1 
m 2 2 
Orange 3 
Yellow 4 
Green 5 
Blue 6 
Violet 7 
сау s 

9 


White 
Gold 
Silver 


No color 


After inserting the disk capacitors on to the circuit 
board, you can go ahead and solder them to the circuit 


board. Remember to cut the excess component leads. 


Next, move on and install another grouping of small 
disk capacitors, then solder them in place on the printed 

ircuit board. Cut the extra component leads after 
soldering in the capacitors. When you are finished 
installing the small capacitors we will move on to the 
larger electrolytic types. 

Next, we will identify and install the electrolytic 
‘capacitors. Electrolytic capacitors each have polarity 
markings on them in the form of a black band with 
either а plus or minus marking, which denotes the 
polarity of the device. You must pay particular attention 
to these markings in order forthe FM receiver to work 
properly. Refer to the schematic and parts layout. 
diagrams when installing C9, C17, C22 and C26, which 
эге all 4.7 to 10 pF electrolytic capacitors. Install these 
four capacitors and solder them to the circuit board. 
Remember to trim the excess con leads. Cut the 
‘excess leads flush to the edge of the PC board with a 
pair of small end-cutters, Now locate and install 
electrolytic capacitors C10, C13 and C19, these are all 
100 to 200 uF electrolytic types. After placing them on 
the PC board in their proper location and with respect to 
polarity marking you can go ahead and solder them to 
the PC board. 


Multiper Tolerance 

1 

10 1% 

10 ES 

1,000 0 ES 

10000 E 

100000 

1,000,000 (му 

10,000,000 

100,000,000 

1.000.000,00 

о EI 

oot 10% 
20% 


At this time, locate diodes DI, the varactor “tuning” 
diode and D2, a Zener diode from the parts pile. Install 
DI, varactor diode. It has а black body with green and 
red bands, Observe the correct positioning of the banded 
end by following the silkscreen. The green band is 
positioned as shown on the silkscreen. Now, install D2, 
the Zener diode. It has а gray painted glass body with 

a black band, Orient the band as shown on the layout 
diagram. A Zener diode acts as a voltage regulator, 
Keeping the voltage across it constant. This keeps 
frequency drift to а minimum. Once both of the diodes 
have been placed on the PC board you can solder them 
in place and then trim the extra lead lengths flush to the 
ейге of the circuit board, 


Next, we are going to locate and install the two 
inductors; see Table 6-3. Locate the slug tuned plastic 
molded coil, which is coil 1.1. Once you have located it, 
you can place it on the PC; remember to check the 
‘schematic and parts layout diagram for placemen 

details. Now, locate L2, the 10.7 MHz shielded metal 
quadrature сой, Notice that it will only go into the PC 
board one way. Place L2 on the board and now solder 
both LI and L2 to the PC board. Trim the excess 
‘component leads from the board. 


At this time, you can locate FLI, the 10.7 MHZ 
ceramic IF filter. This part looks like а disk capacitor 


Table 6-2 о 


Capactance code ination 5 
کے ت ر ا ر‎ I pU TE en И 
shapes vales and rings: many diferent асн кане peodoce hem and nt al phy by he sume eles. Some 9 
Gaio uly ат he nae hes samp ne lore many ae за тові nme he рыть fp 
тарг second pian umber Т, ак йе and eo aes flor by te mir unter cole. V 
fatwa ye pena lera leter сак Ul ве tw i eee oe he dif rfi ae 
shite spc ве mtr conesponds he mbes fe шына ewes а 
le 
ts Sean Fave я 
ан Fue 
sid а 
о 
nur i n 
—— 2 
a 
Voue De code шш ме Cb 
Lue Cmm imei Cec yar ш 0 
33pF Ceramic 1,500 pF /.0015 pF Ceramic / Mylar w f 
p Ceramic. 2000 pF 002 uF Ceramic / Mylar ы 
ағ Come — Cem Myu ni 
Aw Comi impri Comici i 
m Com S000 5/008 uF Commi Myr 
Se Com sepe smossy О бшшш а w 
e Com море Commi My oH 
We Come п Coi) муш ю oO 
e Com ns "m w 
75 pF Ceramic m Mylar m A 
Spe Ceramic om Mylar m 0 
o1 pF Ceramic 033 муш эз P 
mo Come m o муш эз 
сот бшк т = мш эв 
пот Come i os муш юш 
к Come is он муш wp 
тк Come m 1 муш м 0 
oj Come E 2 муш mo 0 
330 pF Ceramic зм E Mylar mo H 
coe ceami E > муш м 3 
560 pF Ceramic E a Mylar P 
m Ceramic t 56 Mylar зы П 
TR Com ти | мш 


s20 pF Ceramic кп 2 Mylar 


Table 6-3 
Inductor coil winding information 


pj MÀ 2 wur coil #22 ga insulated magnet wire on slug 
Ф form, Unwind original сой and rewind. 
$ ituros onto Series 48 adjustable сой form 

48A Series Coil (48A117MPC) Circuit Specialists. 
Ф 12 103 MH shielded can style IF transformer (red) 


Part # (421F122) Mouser Electronics. 


but has three leads. Amazingly its function is equal to a 
small handful of inductors and capacitors hooked up in 
a bandpass filter configuration. For those techno-types, 
its bandwidth is 280 kHz centered at 10.7 MHz with 
an insertion loss of only 6 dB. Go ahead and solder FLL 
(Lets locate the transistors for the receiver now! Next, 
Lp refer to the semiconductor pin-out diagram shown in 
Figure 6-5, Transistors are three semiconductors which 
generally have three leads: Base lead, a Collector lead 
Ж andan Emiter lead. The transistor symbol shows that 
the Base lead is a vertical line, Both the Collector and 
Emiter leads are diagonal lines which point to the Base 
lead, The Emitter lead has а small arrow which points 
toward or away from the Base lead. Try and locate 
9 transistor QI, a 2N3904 type. Watch placement of its 
fat side, refer lo the parts layout diagram and the 


NPN NPN NPN 


Figure 6-5 Semiconductor pin-outs 


schematic for proper placement. Install Q2, 2562498. 
ос 28C2570A NPN transistor. Transistors are VERY 
critical of correct orientation oftheir leads. Be sure to 
рау close attention to the position of the Па side of the 
transistor. Finally, install Q3, 2N3904 transistor. Be sure 
to observe flat side orientation of the transistors when 
mounting them. Now go ahead and solder the transistors 
in place on the PC board. 

Lers take a short break and when we return we will 
install the integrated circuits and the final components 
Before installing the integrated circuits, please consider 
using integrated circuit sockets as an insurance policy 
against having to iry and un-solder a 14 pin IC from 
the circuit board which is a difficult task even for the 
seasoned electronics technician. Integrated circuits 
DO fail and if one ever does, you can simply unplug 
it and replace it with à new one, Refer to the schematic 
and parts layout diagrams when installing the 
integrated circuits. Solder in the IC sockets in their 
respective locations and then we will install the 
actual ICs 


Integrated circuit packages will generally have a cut- 
ош, notch or indented circle at the top end of the IC 
package, The cut-out ог notch will usually be at the top 
center while if there is an indented circle it will he at 
the top left of the IC package. Pin 1 of the IC will 
always be left of the cut-out or notch, so you can easily. 
identify the pin-outs, Using your schematic and parts 
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ation of 


layout diagrams observe the correct ой 
the integrated circuits before inserting them into the 
sockets. First Locate and install U1, the ULN21 11 FM 
demodulator chip. Since this chip has 14 pins, be 
especially careful not to bend any pins under as you 
insert it into the PC board. When you solder the chi 
verify that you are soldering all 14 pins. Next, let's 
install U2, the LM386 audio amplifier IC chip. The 
LM386 is a very popular part, and with good reason. 
“Tucked inside that little plastic case are about 20 
transistors that take a feeble audio signal and amplify it 
! Finally, go ahead and install 
US, the $A602 IC mixer-oscillator. The marked end of 
the IC (band or dot) must face the edge of the PC board. 
Ifyou wish, install an 8-pin DIP socket, still remembering 
to orient and install the SA602 correctly. Remember to 
firmly press the 


egrated circuits into their sockets 


The receiver project has two potentiometers, R12 is 
den 
Locate the two 10k ohm potentiometers and install them, 
being sure to refer to the schematic and parts layout 
diagrams. Note that both potentiometers are on the front 
=1 of the PC board. Install potentiometer R12, the 
tuning control. Insert it into the PC board so it seats 
firmly and is straight and even, Solder the three pins 
and the two mounting tabs. Next, install potentiometer 


v" control, while R13 is the volume control. 


R13, the volume control in the same manner. 


Now locate $1, the on-off push button switch. Solder 
all six pins firmly. We've installed some “landmark” 
parts so far just to get us used to soldering our PC 
board. Finally, we are going to place the panel jacks on 
the rear portion of the circuit board, Locate and install 
J1, the RCA antenna jack, solder all four points. Now 
locate and install J2, the speaker jack, solder all three 
At last, install J3, the SCA output jack, solder all 
Tour points 


There are only а few more components to go before 
же finish our FM receiver project. Install the 9 volt 
battery clamp. Use a serap component lead wire looped 
through the holes in the clamp and into the holes in the 
PC board, Solder the wire to the clamp but don't use too 
much solder as this will prevent you from seating the 


battery fully into the clamp. Now, go ahead and install 
the 9 volt battery snap connector. Make sure you put the 
color wire into the proper hole on the PC board. 

At long last, you are all done and ready to listen to 

tunes from your radio. 


Before we apply power to the FM receiver for the 
first time we should make one last inspection of our 
work. First you will want to make sure that you have. 
installed the diodes, electrolytic capacitors and the 


transistors with the correct orientation. Failure to do so 


may result in а damaged circuit, when power is first 
applied. Don't forget to check the orientation of the 
integrated circuits for proper location an 
Now we will inspect the PC board for "cold" solder 
joints. Pick up the PC board with the foil side facing 
‘upwards towards you. Take a look at all of the solder 
connections and make sure that they all look clean, 
smooth and shiny. Ifyou find a solder joint that looks 
^y. dark, dull or "blobby" then un-solder the connection, 
remove the solder and re-solder the connection once again 
it looks good. Finally, we are р, 
PC board for posible hor 
components leads can form “bridges” which ean “short” 


to inspect the 


iscuits. Often “еш” 


ош the circuit board traces, thus causing power to flow 
into the wrong places, and possibly damage the circuit. 
Also look carefully or any solder blobs i 
“bridges” between circuit traces. Now that you have 
inspected the PC circuit board, we can move on to testi 
and aligning your new receiver 


i can form 


Testing and alignment 


A hex head alignment tool is required to tune up. 
your FM receiver. If you do not already have a set of 
plastic or nylon сой ali 
build other radio or u 


int tools and expect to 


miter type kits, such tools are 
‘well worth having and can be found at any electronics. 
store, including Radio Shack. While a hex style 

Allen wrench will fit the coil slug, the metal itself 

will drastically change the coil’ inductance while it is 
in the slug. For this reason you should not use an Allen 
wrench unless you don’t mind the trial and error process 
of turning the slug, withdrawing the too, checi 
checking 


tuning, reinserting the tool, гели 
and so оп. 


‘You can fabricate your own non-metallic tuning tool 
with some patience, a bit of sandpaper and a piece оГ 
plastic rod. Try a large wooden matchstick, kebab 
skewer, or small plastic crochet needle. Carefully sand 
down the end to а hex shaped form and check for 
proper fit within the сой slug. It is better to have the 


tool fit loosely rather than too tight, since а tight tool 
will cause stress on the delicate slug. 

Connect up a fresh 9 volt battery (preferably heavy 
duty alkaline type), a speaker or earphone, a short 


length of wire (about two feet) to serve as antenna, or 


the telescopic whip if the optional matching case and 
knob set was purchased. Now, set the volume and the 


1g controls to the center of their range, then press 
the power switch “ON,” you should hear some rushing 
noise from your speaker. Next, rotate the volume. 
‘control and see if it does its job, then slowly turn 12% 
slug back and forth for maximum noise. Т} 


should be similar to what you would hear when a 
regular FM radio is tuned between stations. 12 


У 
be tuned with a regular blade style screwdriver. 


‘Try turning the tuning control, and see if you can 


receive any stations but don 


be alarmed if nothing is 


received since we haven't adjusted the oscillator coil 


yet. The oscillator сой, L1, is adjustable to receive 
from 70 to 110 MHz. We have to adjust it to cover the 
frequency range of interest. For alignment purposes 
we'll work with the understanding that the standard 
FM 88-108 MHz band is what we wish to receive. 


Using an insulated ali 


nent too, slowly rotate L's 
slug gently so that the slug is even with the top of the 
сой form. (Do not force the slug: i it binds, rotate the 
slug back and gently "rock it to-and-fro as you would a 
read forming lap. Slugs are by nature very brittle and 


will crack easily.) Now carefully rotate the slug into the 
сой form seven turns. The slug will be in about #7. 
Rotate the tune control until you hear an FM broadcast. 
signal. Adjust L2 for best sound. Install R9, 10k ohr 
(brown, black, orange). R9 adds in AFC voltage to 
stabilize against drift. Without it your radio may 
“wander” After a signal is received, rotate the tune 


‘control to receive other stations. If the stations seen 


to tune one in, the coil LI is 
tuned, The reas 


imp away” as you 
adjusted incorrectly and should be 
for this odd phenomenon is that the AFC 
pushing the signal away rather than pulling it in. This 
is caused by having the oscillator 10.7 MHz below the 
desired signal rather than 10.7 MHz above it. A similar 
‘example of this is closing your eyes, hearing a sound, 
but not being able to determine if it is in front of, or 
behind you. Readjusting L1 will correct th 


Make sure the slug is about three turns from the top of 
the сой form. 


Calibrating the receiver is easy. 
ома to operate at the low end (88 MHZ) of the FM 
broadcast band. Rotate the tune control almost fully 


counter-clockwise to where that station should logically 
be located on the dial. Turn L1's slug until that same 
station is received. The tune control should now tune in 
the entire FM broadcast band, An easy way of making 
your own dial is to paste a small rectangle of paper 

behind dhe tuning dial knob. Then as you tune in 
different frequencies, pencil in on the paper the received 


Frequency. 


Additional receiver 
considerations 


Your FM receiver was designed for clea 
audio from average FM broadcast stations, while 
Keeping battery current drain low. You may significantly 
increase the FM radio's audio output by adding a single 
10 uF electrolytic capacitor across pins 1 and В on the 
LM-386 audio amplifier IC. The “+” side should 
connect to pin 1. An easy way of adding this capacitor. 


is to simply "tack" solder it right on the IC pins on the 
solder side of the PC board. A SO-cent of speaker, lying 
naked on your workbench, will not give you a fair test 
of your FM receiver audio quality or volume. Speaker 
quality and well-designed enclosures have their clear 
purposes! A reasonable speaker in а box delivers a 
pleasant listening volume as well as significantly 
improved fidelity. 


Dut-of-band operation 


Although many people use their receiver for 
comfortable FM broadcast reception, some James Bond 
types will vant to use it to receive clandestine 


from phone bugs, room transmitters, ete. 
1's a simple matter to re-tune coil LI to receive the 
frequency band of interest. First make sure you verily 


that your receiver receives the FM broadcast band 
correctly before re-tuning. 


SCR output 


Many FM broadcast stations now transmit sub-carriers 
оп their signals. Sub-cariers are signals that are 
modulated on the carrier, just like the normal audio 
signals, except that they are too high in frequency to be 
heard. Normal audio signals range in frequency from 
20 to 20000 hertz. Most sub-cariers start at 56,000 hertz 
(56 KHZ). These sub-cartiers are themselves modulated, 
sometimes with audio signals, such as background 


music, but more and more these days with various 


forms of data. Some of the 


formation carried on these 


lude stock quotes, weather 
reports, news, sports and even paging signals. There is 

it to the variety of data that can be sent on a sub- 
carrier signal, and broadcasters are finding new things 
to send all the time! 


E 


The SCA output is a baseband demodulated 
sub-carrier signal output before any low pass filtering 
or de-emphasis. I provides a handy connection point 
for add-on SCA adapters such as the Ramsey SCA-L 

їй. You can also connect this output to a receiver 
capable of receiving 30 to 75 kHz FM signals, ora PLL 
demodulator you've built yourself. Check out the data 
sheet from Signeties concerning the NE-565 PLL chip: 
ап SCA demodulator is featured, 


Doerle Single Tube 
Super-Regenerative 
Radio Receiver 


Parts list 


Parts Bin Doerle Receiver - 
= Original #19 Dual 


Triode 


R3 47k ohm, kw, 108 
R4 100k obm, 
iometer panel 


R5 25 ohm reostat 


C2 140 pF main tuning 


c3 .001 ag, vole 


cs 200 volt disk 


св .005 mF, 
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tickler" coil (see 


t) 

Li main tuning coil 
(see text) 

Tl #19 triode tube - 
2.5 volt filaments 

Bl Type A filament 
batteries (6 volts) 


B2 Type B battery 90 
volt battery pack 

HE 200 ohm high 
impedance headphones 

Misc chassis, tuning 
dial, wire, socket: 


standoffs, screws, etc. 


Doerle Receiver - 6SN7 
Version 


Rl 2.2 megohm kw, 10% 


R2 1000 ohm, iw, 108 


R3 470k ohm 
potenticmeter panel 
RA 100k ohm, hw 108 


RS 100k ohm 
potentioneter 
Cl 8-18 pF trimmer 


2 100 pF main tuning 
capacitor 

C3 50 pF variable tuning 
control (fine tune) 


C4,C5 410 pF, 200 volt 


disk capacitor 


8 .22 mF, 200 volt 
capacitor 


їл 2.5 юн choke coil 


Digi-Key Electronics 

12 “tickler” coil 
(see text) 

L3 main tuning coil 
(see text) 


т 7 triode tube 


Bl type A battery - 
6.3 volt power supply 
or batteries 

B2 type B battery - 150 
volt power supply or 
batteries 

HP 200 chm high 
impedance headphones 


Misc chassis, 


ning 


dial, wire, stando! 


Ош Time Radio lovers will enjoy building this single tube 
regenerative AM/Shortwave receiver called the Doerle 
Radio, shown in Figures 7-1 and 7-2. It is a classic radio 
from around 1934, which was offered as a radio kit that a 
radio enthusiast could build at home. This very sensitive 
receiver is a fun-to-build radio which can be powered 


from batteries as they did inthe “old days" or you could 
construct an AC power supply for it. The original Doerle 
radio receiver was offered as а kit for $3.00. The early 
Doerle receiver used a #19 dual triode receiving tube, one 
section of the tube acted as а regenerative detector and the 
second section of the tube acted as an audio amplifier. 
Doerle perfected this receiver design in 1933 when the 
new #19 tube became readily available. 


Figure 71 Doerle receiver 


In this chapter we will build a copy of the original 
Doerle radio and we will also show you how to build the 
Doerle radio receiver using a more modern tube such as 
the 6SL7, which may be а lot easier to locate these days. 
If you are a “purist” you may want to try and locate the 

original #19 triode tube, which is still actually available. 
‘You can build either version, which you can construct to 
look just ike the original radio looked back in the 1930s, 


‘This radio is a study in simplicity, the low parts count 
kept the original cost down. А single sheet of metal 
probably steel, painted in black wrinkle finish became a 
chassis, The single #19 tube powered by batteries 
eliminated unnecessary tubes and power supplies. The 
result is a simple, high-performance shortwave radio 
that beginners could afford to build and operate du 
the depths of the Great Depression 


First let's examine the circuit diagram, shown in 
Figure 7-3 for the ori 


Figure 7-2 Doerle receiver — inside view 


Antenna 


Figure 7-3 Original #19 dual triode receiver 


coupled through a small 15 pfd screwdriver adjusted 
variable capacitor о the main tuning coil wound on a 
four pin form. A 10 pfd variable capacitor across it 
gives a fairly good trade-off between slow tuning rate 
and wide tuning range. The signal is fed through a grid 
leak configuration to one of the grids of the #19 tube. 
From the plate, the signal goes to the tickler wound on 
the same four pin coil form. The top side of the tickler 
сой connects 1o а 500 pd capacitor and a 2.1 mH radio 
frequency choke (RF). The choke allows DC plate 
voltage into the tickler but prevents the radio frequency 
(RF) alternating current from getting into the rest of the 
circuit. The 500 pfd capacitor takes the RF to ground, 
thereby allowing RF voltage to build up on the tickler 
winding. Without this 500 pfd capacitor the re 

would probably not regenerate properly. 


Variations in the DC Voltage delivered to the detector 
plate feed through a 1 mfd capacitor to the second grid. 
A 250K, # walt resistor pulls the grid to DC ground, to 
provide the necessary zero bias for this class B amplifier 
tube, yet the resistance îs high enough so that the AC 
avoids the ground and readily lows into the second grid. 
Voltage on the detector plate is changed by а SOK 
resistor attached to the wiper of a SOK regeneration 
potentiometer that is connected from the B+ battery to 


ground. Plate current in the detector flows through 
these two resistors. Variations in current creates а 
varying voltage drop across this pair. The varying 
voltage is the audio signal that is applied to grid of the 
audio triode. 

The B+ voltage source is fed through headphones to 
the second plate to complete the audio amplifier part of 
the circuit. The sound that is heard in the headphones 
comes from the variations in the audio plate current. 

А 006 пй capacitor on the plate is large enough to 
take any stray RF to ground, but is not so large to take 
audio frequency (AF) voltage to ground. This capacitor. 
aids receiver stability and audio quality. 

А 20 ohm rheostat in series with one of the filament 
legs allows adjustment of the voltage. A rheostat is a 
Tow resistance, high wattage potentiometer. In the 1930s, 
you would have used two No. 6 1.5 volt dry cells (they 
were about 6” tall and 2 1" diameter) as your filament 
power supply. The rheostat would cut the voltage down 
тошо volts needed by the tube's filament, As the 
voltage provided by the batteries dropped with use, you. 
would adjust the rheostat to maintain the proper voltage 
оп the filament. In other words, the rheostat allowed 
you to continue using the filament batteries as their 
voltage dropped to the point of total failure. Since the 


filament current for a #19 triode tube is just over 250 
nA, so а 20 ohm resistor would allow you to use 

filament batteries up to 6 volts. And quite frequently 

that 6 volts was the battery borrowed from the family 


Building the original 
Doerle receiver 


The first step in building this or any project is getting 
the parts. In fact, this may be the most difficult step. 
When it comes to building a replica of an old radio like 
this, you just cannot go out and buy everything you 
need. You may have to adapt and use whatever you have 
on hand or can scavenge. For a project of this type you 
may want to build the circuit using point-to-point wiring 
between terminal and components rather th 
board to give the radio an “old-time” look. You are 
ing to need both a soldering iron and a 


a circuit 


probably e 


soldering gun to build this radio. You will also want to 
consult with the resistor color code chart in Table 7-1 
and the capacitor code chart in Table 7-2 in order to 
identify the correct components 


Building this old radio can be lots of fun, but locating 
all of these old components can be difficult, and in fact 
you won't be able to locate the exact same items. You'll 


Table 7-1 
Resistor colar cade chart 


Color Band Ist Digit 2nd Digit 


Black o o 
Brown 1 1 
m 
Orange 
Yellow 
Green 
Blue 
Violet 
сау 


White 
Gold 
Silver 


No color 


get something close. You'll have to mix and match 
Whatever you can find. Most of these components are 
available at flea markets if you visit enough of them. 
Many of the components are available new from 
dealers, such as Antique Radio Supply, see Appendix. 
But ofi you'll have to pay substantially higher yet fair 
prices. The used #19 tube was purchased from a flea 
market dealer for $5. Yet, that same tube can be 
‘obtained brand new fro 


Antique Electronic Supply for 
about $6, see Appendix. Again, you may have to 
scrounge, make do, adapt, experiment, and make a few 
mistakes, But the results are well worth it. 


One idea is to build a prototype receiver with 
whatever components you can find, no matter how new 
ог old, and get it working. Then, over the next few 

years, visit flea markets, antique radio meets, check out 


late the older, more 


dealers catalogs, and accun 
authentic parts. Afler you accumulate some of those 
rare, old, beautiful parts from the 20% and 30%, rebuild 
the receiver. And then a few years later rebuild it again. 
And every time you rebuild it, add older and more 
authentic parts, until you get an exact copy of the 

#19 Doerle receiver. The radio will become more and 
more of an authentic replica of a receiver from the early. 
days of radio. With patience, practice, a 
enjoyment, you can build a fine radio. 


plenty of 


Looking at the illustration of the Doerle-I version, 
we see in the center a larg, slow-motion dial drive 


Multiplier Tolerance 

1 

10 1% 

100 E 

1.000 i£) E 

10000 E 

100.000 

100000 (м) 

10,000,000 

100,000,000 

1.000.000.000 

e ss 

oor 10% 
20% 


Table 7-2 
Capacitance code information 


"This table provides the value of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in many sizes, 
shapes, values and ratings: many diferent manufacturers worldwide produce them and not all play by the same rules. Some 
‘capacitors actually have the numeric values stamped on them; however, many are color coded and some have alphanumeric codes 
"The capactor's first and second significant number IDs are the first and second values, followed by the multiplier number code, 
followed by the percentage tolerance letter code Usually ће first two digits of the code represent the significan рап of the value, 
‘while the third digit, called the multiplier, corresponds to the number of zeros to be added to the fis two digits 


ле Significant Figure 
2nd Signiîcant Figure 


Mulipier 
| Tolerance 


Ел 


CSGNetwork Com валю: 


Value Tupe Code Value Tupe Code 
mn Ceramic LODOpF 2001 pF Ceramic / Mylar из 
E Ceramic 1.500pF Lt0ISuF Ceramic / Mylar 152 
mi Ceramic 2000pF 1024F Ceramic / Mylar 

n Ceramic 2200pF £0022 ME Ceramic / Mylar 

зор Ceramic 4.700 pF LOOT ME Ceramic / Mylar 

зоре Ceramic 5,000 pF LtosuF Ceramic / Mylar 

E Ceramic 5.600 pF /.0056 uF Ceramic / Mylar EI 
атре Ceramic 6800pF [068 UE Ceramic / Mylar өз 
ЕЯ Ceramic or Ceramic / Mylar 103 
бр Ceramic ois E 

те Ceramic oz Mylar ES 
9 Ceramic оз Mylar E 
Ope Ceramic оз Mylar E 
100 pF Ceramic ш мл муш an 
m Ceramic E os муш эз 
m Ceramic 131 ов Mylar мз 
150pF Ceramic is m Mylar өз 
mn Ceramic 1 Mylar 104 
ET Ceramic d Mylar ES 
330p Ceramic E Mylar 24 
атое Ceramic m a Mylar эм 
stop Ceramic ES E Mylar ата 
ере Ceramic E EI Mylar ES 
750pF Ceramic ля 1 Mylar 105 
жюре Ceramic E 2 Mylar as 


Table 7-3 


Short-wave band listening frequencies 


Shortwave Band 


120 meters 


500-2495 KHZ 
90 meters = 3200-3400 KHZ 
75 meters = 3900-4000 KHZ 
60 meters = 4750-5060 KHZ 
49 meters = 5730-6295 KHZ 


41 meters = 6890-6990 KHZ 


41 meters = 7100-7600 KHZ 


31 meters = 9250-9990 KHZ 


Iiction-driven by a small knob at the bottom of the set. 
"This allows fine tuning of stations. To the upper left are 


the antenna and ground terminals. Just to the right in a 


hole in the front panel is exposed the screw which 
adjusts the antenna coupling capacitor. Below left is the 
filament rheostat knob. At the upper right are the 

headphone t 
located at the lower right. Although the receiver as 


nals with the regeneration control 


shown in the original drawings may appear complex, it 
really is not. This is one of simplest receivers that you 
could build, 


The original chassis for the Doerle receiver was an 


[L-shaped piece of sheet metal, most likely steel, and 
painted with a black wrinkle finish, While the f 


panel was perfectly rectangular, the base was 
trapezoidal. Dimples were embossed into the base plate 
Which served as feet. 


For our replica Doerle receiver, you can start with an 
11” x9” sheet of 063” (^) aluminum to construct the 
chassis. The most complicated mechanical problems 


that you may encounter in building the receiver is the. 
Xing #19 dual triode tube up on standoffs, 


Xing the variable capacitors and building the coils 


оп the coil-form, see Figure 7-4, 


The original Doerle model used a simple single 
bearing variable capacitor. We elected to use a heavy 
duty Hammarlund tuning capacitor; it is of significantly 
higher quality and is much heavier, so you will have to 


support the ear end of the capacitor with a bracket of 
some type. Once a Z-bracket as fabricated and attached 
to the breadboard, the prototype dial-drive-capacitor 
assembly was solid, yet turned smoothly. 


Shortwave Band 


25 meters = 11500-12.160 MHZ 
meters = 13.570-13.870 MHz 


19 meters = 15030-15800 MHz 
17 meters = 17480-17900 MHz 
16 meters = 18900-19420 MHz 


13 meters = 21450-21750 MHz 
11 meters = 25670-26109 MHz 


Since a solid, rigid mount for the tuning capacitor is 
essential if you are to achieve frequency stability and 
eliminate microphonies, you must get this part of the 
assembly correct, And since your components will need 
s hardwar 


experiment ший you get it rig 


their own custom moun 


you'll need to 


и. That's why the 
‘breadboard prototype is so useful. Take your time, 

In continuing the capacitor assembly, I used a pair of #” 
long 6-32 machine screws in the top and bottom рай of 
holes on the drive mechanism. In the left-right pair of 
holes, I used a pair of 1%" long 6-32 machine screws, 
"The extra length became mounting studs to which an 
aluminum cross-arm was attached. In the crosi-arm was 
died a 
of the capacitor 


hole to accommodate the mounting flar 


After the capacitor holes were drilled, the burrs 
removed, and edges of the panel were rounded and 
smoothed, I roughed up the surface with fine sandpaper. 


Figure 7-4 


Doerle coil assembly 


Next, the panel was bent into an L shape. You can use. 
ап old sheet metal brake, or you ean could do the same 
by clamping the metal between a couple of 1 by 2's or 
lengths of angle iron held tightly together in а vise or 
with C-clamps. Since only a single, simple bend is 
required, you might get by clamping the sheet metal to 
a table top and by bending the sheet over the edge. 


In order to obtair 
you should locate some sort of planetary drive 
mechanism in front of the main tuning capacitor, such 


noth tuning with a large range, 


as a used National Velvet Vernier dial drive, which can 
be removed from an old radio. The first step was to 
dismantle it into the drive mechanism, the knob, and the 
dial plate. To mount the actual planetary drive 
mechanism, I had to cut a #” hole in the plate with a 
socket punch. Next, the drive collar was slipped through. 
the Y hole, With a marker I marked the location of the 


four mounting holes. 
In moving the capacitor and dial drive to the finished 
receiver, I chose to position the angle mounting bracket 
vertically as shown in the photos. This made fab 
and installation of a new base bracket much easier, and 
allowed more clearance for the tube and coil socket as 
Well as for the terminal strip below the dial drive. 
When the compon nounted, you can 
move from the prototype stage to the finished L-shaped 
panel, if you are happy with the final layout. Then you 


can spray on a thick coat of fast drying metal primer. 
Once dry, I wet-sanded it under a stream of water until 
smooth. Then came the black wrinkle paint. If you wish 
to try and duplicate the original, you will want to ry 


and create the wrinkle finish. If you are not that 
concerned about having the radio look exactly ike the 
original radio, you can just paint the chassis with a 
single coat of black paint. Black Krylon paint is 
available in a spray can in your local home 
improvement store. For best results in creating a wrinkle 
h, you must put down a heavy layer of paint. It 
must be heavy so that it сап wrinkle up as it dries. If the 


coat is too light, or if you try to apply a second light 
coat over the existing layer, you won't get the best 
results. It might even be shiny where it is supposed to 
be flat black. 


surface ata 


time and let it dry. Then reposition the chassis so that 
‘another surface is horizontal and then paint that. OF 


course, it will take four times as long to paint the radio 


than if you get in a hurry and paint the whole thing at 
‘once, but the results will be more predictable, You can 
bake it in an electric kitchen oven at the lowest possible 
heat. Nasty smelling solvents are baked out of the paint, 


so your wife or mother may not be too happy with you! 


Mer mounting the tuning capacitor, the only other 


assembly of any complexity is the coil socket and 


antenna trimmer mount. Mounting the other 
components was fairly easily done, You can use 
machine screws, spacers of wood, plastic, porcelain, and 
metal You can slice wood spacers from hardwood 
planks, but you'll need a table saw to do a good job. 
Plastic spacers can be eut from plastic tubing, but just 
ве sure to get the rigid stuff used by plumbers for water 


supply lines. Porcelain spacers are something, which 


сап be scavenged at a local hamfest or radio flea market 
А small trimmer capacitor is mounted on porcelain 
standoffs in order to insulate both terminals from the 
chassis. Between the standoffs is a drilled 


iole in the 
ront panel о allow screwdriver adjustment, That 
sounds simple enough. But behind the trimmer is the 
socket that accepts the our-pin lube socket coil form. 
What I used here were a couple of 2” 6-3 
screws cut to the appropriate length with heavy clippers. 
They were then fed through the coil socket mount 

holes and through brake line spacers into the porcelain 
standoffs. Two soldering lugs were sandwiched 

between each metal spacer and porcelain standoff, 

Опе lug on each side was soldered to a capacitor lead. 
The other lug on each side became connector for 

the trimmer. Since the metal spacer pressed tightly 

against the capacitor led, it was imperative that the. 
Tour pin socket be made of insulating material, Here 
used an old phenolic wafer socket. А metal socket 
‘would short out the capacitor. It sounds complicated but 
it should be fairly easily understood by studying the 
photographs. 

Wiring was done with some modem plastic covered 
hookup wire, and with some genuinely old cloth-covered 
hookup wire salvaged from a piece of old tube gear. 
Watch for old tube gear with long lengths of cloth-covered 
wiring at flea markets, New old stock cloth covered wire 
is around but it is not always easy to find. Sometimes you 


machine 


сап look for old wire while scavenging at hamfests. 
The coils used in the original circuit were 1" dia, by 
3” tall phenolic coil forms. You can use phenolic bases 


from four prong tubes for the сой forms and they can be 


purchased from Antique Electron 
frequency or mai 
With about 30 turns of #26 wire. You wind the "tickler" 
сой, which is 9 or10 turns of 424 ga. wire below the 
tuning coil, and both coils were covered with clear 
ngernail polish. The coil covers approximately 2.5 to 
4.5 MHz. The exact number of turns you'll ned is 
going to depend on the tuning capacitor you use and the 
stray capacitance that results from your particular 
component layout, among other things. You'll have to 
ht number of n 


Supply. The low 
short-wave” сой is close-wound 


experiment to get the 
The original Dorele receiver had plug-in coils for 
different radio bands. In order to construct an AM radio 


сой, you will have to wind another main coil along with 
another "tickler" coil on a second сой form. The main 
сой will need about 40 turns of #26 ga. wire, with a 
9-10 turn "tickler" windin 

Battery terminals can also be purchased at а radio lea 
market. Using a table saw you could elect to slice a x” 
strip from an oak 1x6. That gave me à mounting strip of 
JT XP "thick, just right for this radio. 


Firing up your original 
Doerle receiver 


Now your #19 Doerle radio receiver is bolted together 
and wired up. It's time to пу it out. First, check the 
wiring, then check it again. I's easy to make stupid 


Wiring errors, sometimes after checking the wiring once 


ог twice! Have a friend look over the circuit before 
applying power to the circuit for the first time. The coils 
used in the original drawing look like 1” dia. by 3” tall 
сой forms. You ean use phenolic bases from four pron 
tubes, They're not from old tubes but from Antique 
Electronic Supply. 

The low frequency сой is close-wound with 
about 30 turns of #26 wire, You can wind about 10 tums 
of tickler below the tuning coil, and cover both coils 
With clear fingernail polish. The сой covers 
approximately 2.5 to 4.5 МНА The exact number of 
tums you'll need is going to depend on the tuning 
capacitor you use and the stray capacitance that results 


from your particular component layout among other 
things. You'll have to experiment to get the 
iber of turns. 


The origi 
many, so you may have to improvise to get it right 


ıl ten turns of tickler tumed out to be too 


You'll discover this problem very quickly if, when you 
advance the regeneration control, the receiver goes into 
ıa deafening howl. You may need to remove 
tickler coil at a time until regeneration starts up. 

noothly near the end of the control clockwise rotation. 
You should adjust the tickler with the tuning capacitor 
‘open, that is, at the receiver's highest frequency. Here, 
more regeneration is necessary than at lower 


itum of 


frequencies. And you must adjust the antenna trim 


control for the minimum capacity that gives excellent 
sensitivity. Adjusting the 
“decouples” thee 
the antenna, and can have a pronounced effect on 
regeneration adjustment and overall sensitivity. 


nmer "couples" or. 
хабов between the receiver and 


The #19 tube filaments can be powered by alkali 
Mashlight batteries. Alkaline batteries should be used 
rather than cheaper zinc-carbon types since alkaline can 
h 
ine batteries will give many more hours of 


deliver higher currents, and because they Il last n 
longer. Alk 

use for your money. You can hook the filament batteries 
up to the set with the rheostat set to maxin 


resistance. You can then rotate the rheostat, with a 
voltmeter connected to the filament leads, in order to 
allow the meter to show two volts, Then put a reference 
dot on the panel with a marker pen. You can do. 
something similar to the finished machine. As the 
batteries age, their voltage will drop making it 


necessary to adjust the control to maintain the two volts 
‘on the filaments. 


If you do not want to use flashlight batteries, you 
may consider nickel-cadmium batteries. They re 
inexpensive, each cell delivers about 1.2 vols, so you 
Will need two, three or even four in series, which will 
deliver as much as 4.8 volts. And when they run down, 
you can recharge them. But before you go to that 
rouble: try flashlight batteries. You may be surprised by 
how long they last. As for а 90 volt B+ battery, you will 
most likely not be able to find them and if you do they 
will be expensive. Newark Electronics still had them, 

the last time I checked their catalog. It is easy enough to 
build а 90 volt “stack” of batteries. You can build a 
battery “pack” by buying ten 9 volt transistor radio 
batteries, and taping them together with electrical tape. 
When you do this, alternate their terminals so that you 
can easily wire the batteries in series. 


The tube manuals lists the fl 
А voltmeter will show that the filament battery voltage 
drops about 2 volt over 15 to 20 m 
The batteries will last quite a long 


utes of operati 
me. As for B+, a 
" o£ 9 volt transistor radio batteries produced 
about 97 volts, With the receiver fired up and properly 
adjusted, the current draw was only 4 mA, significantly 
less than what a transistor radio battery is capable of 
delivering. After several minutes, the B+ battery 
dropped to 95.9 volts, so you can expect to get long life 
‘out of this battery pack. Several changes of filament 
batteries will be needed before the B+ battery dies. 


So how does a Doerle radio receiver perform? For 
such a simple radio, it performs very well. Just а quick 
run through the band allowed me to copy amateur CW 
and marine Morse code. The Foreign shortwave 
broadcasters ame blasting-in. 


Improvements? Yes, 1 can think of some. First, a 
volume control would be useful. I suspect that radio 
stations today run far more power than they did in the 
30s. Therefore, the signals in the headphones a 
loud as to be painful. A volume control would be useful 
to cut some signals down to size. I find the tuning a 
itle too fast. Tuning a single sideband signal in is 
touchy and difficult in some cases. This could be fixed 
by going to five pin coils forms where the tuni 


‘capacitor could be attached to а tap in the tuning сой. 
Such a modification, however, changes the Doerle kit 
Which was built for shortwave listeners, not amateurs. 
If you're а ham, you'll probably want to modify the 
design so that a ham band is spread out along the whole 
dial, And the last change that I would make is to 
improve the antenna trimmer adjustment. Adjust 
immer with a screwdriver ean be painful after awhile. 


de 


You don’t do it very often, but when necessary it's 
‘convenient thing 


The 6SL7 Doerle receiver 


In 1934, there was only one dual triode available for 
battery operation, the #19 dual triode! But the 1930s 
were years of explosive growth in the electronics 
industry. Just months after the #19 triode was released 
new metal tubes appeared, and in another ten years, 
seven and nine pin 

These new series of tubes offered a variety of new dual 


ture tubes became available. 


triode tubes, many of which were better suited for the 
Doerle receiver circuit see the 6517 Doerle receiver 
schematic shown in Figure 7-5. 

Ifyou elect to build this modified version of the 
Doerle, you will need to locate a 6517. The 6817 is a 
glass octal high- or (hi-gain) twin triode. The р (mu) 
of a tube is the amplification factor, or voltage gain. 
Although the value of what is considered “high p” has 
increased over the years, toda; 
from 60 to 100 or more. That means that the maximum 


igh” means a p of 


voltage gain possible is 60 to 100, but usually it is 
significantly less. 


High voltage gain tubes usually don't develop very 
much power. High power tubes usually have lower 


voltage gain. You can get both in the same tube. 
The #19 is an audio power tube with a relatively low p. 
‘The 6SL7, on the other hand, has a н of 70, but delivers 
lite power. If you build both the #19 and 6517 
versions, you'll immediately hear the increased 
headphone volume of the latter tube, Headphones don't 
need much power, so high voltage gain tubes works 
well, although more gain is usually beter. A medium-p 
tube like the #19 triode will give great performance. 


The 651.7 was very common, and is still available. It is 
‘higher power, lower-voltage-gain tube with the same 
pin-out arrangement as the 6517, 

The only 
the Doerle is the mechanical layout. In this version, the 
prototype used an old National ACN dial drive, found at 
a local hamfest or flea-market, for a couple of dollars. 
| mounted it on an aluminum face place wrapped 


jor cha 


ге introduced into this version of 


around a piece of х 6 oak. The actual planetary drive is 
identical to that under the phenolic dial plates of the 
Velvet Vernier used in the model 19 Doerle. The ACN is 
much larger, 5” x 7” overall, and allows the user to mark 
а paper scale so that the dial becomes direct reading. 

The antenna coupling trimmer was replaced by an 
3-18 pF air variable stripped from an old radio. 
А custom bracket was snipped out of aluminum sheet 


and quickly bent up. By mounting the bracket on the 
‘wood base away from other meta components the 
capacitor electrically “floated” as needed. A knob 
allows the operator to reach around the side and easily 
adjust coupling when necessary. But you can take a 
milar small capacitor and cannibalize it by removing 


ie or more plates to reduce the capacity. Just try get 
something less than 50 pfd for antenna coupling. 


Antenna 


Figure 7-5 New 6SL7 Doerle received 


A half megohm potentiometer replaced the 
330 kilohm grid resistor used in the audio side of the 
original receiver, by connecting the panel-mounted pot 
to the rest of the circuit with m 

reduce AC hum. In the original circuit, the audio grid 
was biased as before, but now has control over the 
volume. With a high gain tube like the 6517, it is 
important to reduce the audio output so that you don't 
destroy your hearing. А one Kilohm resistor and a 

10 mfd capacitor in parallel are inserted in the cathode 
ead of the audio triode to provide at least some 
negative bias to help the tube amplify with less 


ature coaxial cable to 


distortion. You may want to increase or decrease the 
value of the resistor to achieve the necessary ge 
voltage specified in the tube manual. The voltage you 
measure across the cathode resistor is your grid bias. 


1f you compare the original circuit with this version, 
you'll find that almost ай the same components can be 
used, The few differences are minor. And, again, don't 
be afraid to substitute. Just about anything within reason 
will work 

The biggest problem with this version of the Doerle 
receiver is that you will likely need a power supply, 


n 
в 


since you have to supply 6.3 volts AC into the filaments. 
Remember the original Doerle radio had 2.5 volt 
filaments, and you'll need about 150 volts for the plates 
on the 6817, 


Does the 6517 version of the Doerle radio work? 
її sure does! You can use the same coils used in the 
original version of the Doerle radio for the 651.7 
version of the radio. When powering this version of the 
Doerle receiver he sure to set the volume control all the 
way down before applying power, since the audio 
‘output is much greater than that of the original radio, 
Put on a pair of headphones and turn on the 150 volts 
B+, Remember, you must use high impedance type 
headphones for this type of radio, not 8 ohm types. The 
Internet is а good source of the old 2000 ohm high 
impedance headphones. Bringing up the regeneration 
and audio controls brought in stations immediately. 


‘Many stations appeared across the dial, and they were 
surprisingly easy to tune in. 


itis the use of two. 


One important change in this 
‘capacitors in the main tuning LC circuit In the circuit 
shown, you'll see а 50 pF fixed capacitor is parallel 

with а 100 pF variable capacitor. Since capacitance in 


parallel adds, the combination of the two essentially 
creates a virtual variable capacitor with a range of 50 to 
150 pF. The net effect is to slow down the rate of 
tuning. The amount of band that can be covered by а 
single coil is reduced, but makes tuning far less 

chy.” This is important when tuning a sideband 


signal because very slight changes in tuning are 
needed to clear up the signal. You might want to 
replace the 50 pF with a 20-150 pF trimmer or. 
something similar. By adjusting the trimmer, you can 
change the "speed" at which signals are tuned in. More 
capacitance reduces the speed, but it will also 


decrease the band of frequencies covered by the coil 
being used. You might want to replace the 50 pF fixed 
capacitor with a 140 pF for use аз a band-set capacitor 
and a 35 pF for use as à bandcspread capacitor. 
Both should be equipped with slow-motion dial drives. 
‘You can use just about any dial drive that turns 


up at a flea market or in а radio parts catalog. You 
mix and match components. Many times you'll need 
‘more mechanical skills than you will need electronic 
skills for building old radios, so dig through 

your junk box, visit a hamfest and have fun building an 
old radio! 
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IC Shortwave Radio Receiver 


Parts list 


in Shortwave Receiver 
Parts Bin 
Е | Project 
RIQRS,R20 100k ohm, Ум 
5% resistor | brown- 
ы 


-yellow] 


RALRA 22k ohm, Au, 
5t resistor 


R3,R7,R9,R10 1k ohm, 
Мм 5% resistor 
[ brown-black-red] 
R13,R17,R18,R24 1k ohm, 
Mw 5% resistor 
[ brown-black-red] 
R6 RB RII RIS R23 


10k ohm, Ум 
58 resistor 


( brown-black-orangel 
mil dM ohm, Ун 

5t resistor 

( brown-black-green] 
ово 10K 


potentiometers, 103, 
or 10nF 


RL 


2 obm, Ми 
5% resistor 

[ red-black-gold] 
R16,R22,R25 270 ohm, 

Мм 5% resistor 

[ red-violet-brown] 
R26 100 ohm, Чи 

5t resistor 


{ yellow-violet-orange] 
с1,с3,с20, 621,625 

001 pF, 35 vde disk 
pacitor 


C2 330 pF, 35 vdc 
mylar capacitor 

C4,cé,cB,c28 .01 pF 
disk capacitors, 35 
vde (marked.01, 103, 
or 10nF) 

с5,с12 100 pF disk 
capacitors, 35 vde 
(marked 100, 101, 
or 100K) 

C7,c10,c12,c18, C19, C29 
ЛЫР ceramic disk 


capacitor, 35 vdc 
(marked .1 or 104) 


CO,C24 1 WF, 35 vde 
elec 


lytis 


с11,022,023,027 10 pF, 
35 vde electrolytic 
capacitor 


pacitor 


сїз,сї4 220 pF, 35 vdc 
elec 


лукі, 


pact tor 
C15 (see text) 
C16 (see text) 


C26 1000 pF, 35 vde 
elec 


lyti 


C30 10 pF, 35 vde 
mylar capacitor 


pacitor 


11,12 1 MH molded type 
inductor 
(brown-black-gold)- 
Digi-Key 

13 12 MH molded type 
inductor (brown-red- 
black| -Digi-Key 

Tl,T2 shielded can 
inductor 
(4215-103) Mouser 
Elec 
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тз shielded can 
or (4217-123) 
Mouser Electronics 


indu 


1 18270 diode, glass 
bead style 


D2 Red LED (RSSI) 


D3 var: 


or diode, 
transistor style with 
2-leads (MVAM108) 


01,02,03 283904 NPN 
UL 14358 8-рїп DIP 1С 
U2 14386 8-pin DIP IC 


1 DPDT PC-mount 
pushbi 


JL RCA~type PC-mount 


jack 


22 subminiature М inch 


PC-mount jack 


Misc PC board, battery 
holder, battery clip, 
wire, hardware, 

Have you ever wanted to listen-in into the fascinating 

жопа of radio? The shortwave radio project will allow 

you to listen to international stations such as the BBC, 

Radio Canada, Radio Moscow, Radio Sweden. Using 

just a few feet of wire as you antenna you will be able 

to reach out and hear the world, Shortwave listening is 


fun for folks of all ages from 8 to 80 years of age 


The shortwave radio project shown in Figure 8-1 
covers the shortwave bands from 4 to 10 MIZ. The 


receiver uses varactor diode for smooth tuning across the 
band. The superheterodyne shortwave receiver provides 
both great sensitivity and selectivity. The tuning control as 


Well as the volume and RF gain controls are all located on 


the front panel for easy operation. The shortwave receiver 
is powered from a common 9 volt transistor radio battery 
so the receiver сап be taken virtually anywhere. The 


receiver would make an ideal scout, school or club project. 


‘You'll easily tune into broadcasts from many other 
countries as well. As you become more and more 


Figure 81 Shormwave radio 


familiar with the world of shortwave broadcasting, 
you'll be deciding on your own favorite band. You will 


hear a variety of other “interesting” sounds, but just 
remember that this receiver is designed for AM only 
Ira Morse code signal really sounds “good,” 
because it is being transmitted in AM tone-modulated 
form, or perhaps the signal is so close to an AM. 
broadcast carrier that the carrier acts as а "beat- 


frequency-oscillaor" (BFO). Even though this receiver 
will permit you to tune through several different ham 
radio bands, the signals are not likely to be intelligible. 
Reception of CW and SSB signals on an AM receiver 
requires a BFO. This is not a complicated feature, but it 
is not a feature of this receiver. Our companion 


receivers designed for the ham bands will let you tune 
into these SSB and CW broadcasts, 


Shortwave listening 

as a hobby in itself 

Many people worldwide enjoy listening to shortwave 
broadcasts of all Kinds, and they keep written records of 


What they hear. Almost every nation on Earth has some 
sort of shortwave broadcast service, thou 


nany are 
ng to tune than the powerful signals 


WLS” (Shortwave Listeners) listen to ham operators, 
‘government and commercial stations and even clandestine 
operations. Some shortwave listeners enjoy collecting 
QSL cards from stations which they have logged. 
Shortwave listening is, for some, a мер toward getting a 
ham radio license. For others, it is a great hobby in itself. 


The Shortwave Receiver is а good introductory 
receiver for this hobby. After you decide exactly what 
kinds of listening are of the most interest to you, you'll 
be in a better position to choose a more elaborate 


“To learn more about this SWL hobby, look for a copy 
of Popular Communications at newsstands. An 
inexpensive and interesting general introduction to all 
kinds of radio listening is the book, Shornvave Listening 
Guile by William Barden, Jr. (1987; Radio Shack 
Catalog Number 62-1084). To learn more about the 
hobby of ham radio, write to ARRL (American Radio 
Relay League), 225 Main Street, Newington, 

стоп. 


Circuit description 


‘Take a moment and examine the shortwave receiver 
block diagram in Figure 8-2. The simplified signal flow 
‘of the block diagram shows the basie sections of the 
receiver. The corresponding components ate noted 
under each main block and ean be cross-referenced to 
the schematic. 

‘The main shortwave receiver diagram is illustrated in 
Figure 8-3. The receiver circuit begins at the antenna 
input at 11, RF signals (Fe = carrier frequency) from the 


antenna are applied to the RF input and filtering allowing 
only the signals of interest to pass through. The high pass 
iler helps eliminate unwanted signals picked up by the 
antenna, so improving the overall reception quality of the 
ralio. After the input signal is filtered, it moves to the 
mixer stage. Notice on the diagram that there are Iwo 
inputs to the mixer, We have discussed one of these input 
signals coming into the mixer but not the other. Now. 
lock down at the local oscillator block. The local 
oscillator (LO for short) acts as your tuning control for 
what frequencies you can receive by generating а signal 
оп the board close in value to that which will be used by 
the mixer. There is а direct relationship between the. 
generated frequency of the local oscillator (LO) and the 
exact receive frequency (Fe) you want to listen to. This 
will become clear when we finish discussing the block 
diagram. The LO section is a Colpitts oscillator that takes 
advantage of smooth varactor diode tuning. The yaractor 
(D3) forms an LIC (inductor/capacitor) tank circuit with 
Т3. Increasing the voltage on the varactor diode with 

R21 (tuning pot) increases the capacitance of D3, thus 
increasing the frequency output of the LO section 


Now that we know the two signals coming into the 
mixer stage, both the Fe (receive carrier frequency) 
and the LO (generated local oscillator), we can better 
cover its operation. The mixer takes these input 

signals and performs a few very basic operations. The 
technical explanation of how the mixer combines these 
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Figure 8.2 Shortwave receiver block diagram 


Er 


Figure 8-3. Shortwave receiver schematic. Courtesy of Ramsey Electronics 


signals through Fourier Series is interesting but very 
drawn out, The point of using the block diagram, 
however, is to simplify matters. Therefore, the 
function of the mixer is to obtain the "product" and the 
"sum" of the input signals, This means you take the 
input signals and merely “add” and “subtract” their 


values to determine what you get on the output. 
The general formulas to use are quite simply, 

“Fe + LO = Mixer Output” and “Fe - LO = Mixer 
Output" 


The output of the mixer stage unfortunately has other 

signals besides the ones we want, This brings us tothe 

next stage, Intermediate Frequency Filtering. An 
Xermediate Frequency (IF) is a signal somewhere 

between the RF signal Fe we started with and the final 

audio message we are trying to get. The desired 

IF we are dealing with is a fixed number, such as 

455 KHZ. As long as the proper relationship betweet 

Fe and the LO exists, the IF value will stay constant. 

Due to the fact that the IF frequency stays the 

same all the time, the Intermediate Frequency Filter can 

be very narrow. The filter will remove any other. 

signals coming from the mixer that are not in the proper 

pass band ar 

processing. 


yield a clean signal for farther 


The next stage is an amplifier with an adjustable gain 
feedback loop. The gain control is deper 
amount of signal being received (this Automatic G: 
Control “AGC” will be covered in a moment). The 


nt on the 


gives us a stronger signal to work with. After the 
amplifier stage is another Intermediate Frequency Filter. 
"This helps remove any unwanted residual signals still 
present and cleans up the amplified IF for а high quality 
signal. At this point the audio signal we are trying to 


obtain is riding on the IF signal. 


The demodulator circuit finally extracts the 
message from the IF section through a process called 
envelope detection. Now that we have our message 
back in the audio realm, it is directed through the 

itry to the speaker output. The demodulated 
audio branches off before the audio circuitry and 

is used to perform some useful functions. The RSSI 
LED, Received Signal Strength Indicator Light. 
Emitting Diode, gives us a general signal level 

feature. The stronger the signal we receive, the brighter 


audio c 


the LED will glow. This is great for help pulling in 
those weak transglobal transmitter signals. The gain of 
the RSSI circuit is controlled by the value the 
feedback resistor RIT. If you are commonly using a 
small whip antenna and list 
you may need to 


ig to weak signals, 
тезе the value of RIT to 


customize the response indication of D2, the signal 
strength LED. 


‘The final stage, and the real secret to the sensitivity 
of the receiver, is the Automatic Gain Control (AGC). 


"The gain control looks at the amount of signal level 
present at the output of the demodulator and varies the 
‘amount of gain the amplifier has accordingly. If there is 
ıa strong signal coming through the demodulator the 
АОС circuit lowers the gain of the amplifier. 

I the received signal coming through the demodulator 
is very weak, the AGC circuit increases the 


gain of the amplifier (Q2) allowing us to receive 
signals from around the world and listen to them 
with clarity. 


Receiver assemblu 


Look for a clean well lit area in which to assemble your. 
shortwave receiver. You will need a 27 to 30 wat pencil 
tip soldering iron, some 60/40 tin/lead rosin core solder, 
a few hand tools including a pair of end-cutters, a 
needle-nose plies, a few screwdrivers and a pair of 
tweezers to pick up small parts. Locate your schematic 
and layout diagrams and we will begin to construct your 
new shortwave receiver. Let your soldering iron tip heat 
‘both the component lead wire and PC board trace 
enough so that the wire itself AND the foil trace BOTH 
become hot enough TOGETHER to melt a bit of solder 
so that it flows smoothly from the pin to the PC board 
trace, Locate the printed circuit board and ай the 
components and we will start. 


Before we begin constructing the shortwave receiver, 
refer to the resistor color code chart in Table 8-1 and the 


‘capacitor code chart in Table 8-2. Each resistor will 
have three or four color bands on them. The first color. 
‘band will start close to one edge of the resistor body 
"The first color band will represent the first digit of the 
resistor value. The second color band will represent the 
second digit value, while the third color ba 


illustrates 


Table 8-1 
Resistor color code chart 


Color Band ist Digit 2nd Digit 


Black D o 
Brown 1 П 
Red 2 2 
Orange 3 
Yellow 
Green 
ве 

Violet 
Gry 


White 
Gold 
Silver 
No color 


the resistor multiplier value. The fourth band, if there is 
опе, will represent the resist 

А silver band is a 10% tolerance, while a gold band. 
depicts a 5% tolerance value. No fourth color band. 
notes a resistor with a 20% tolerance, Locate all of the 


s tolerance value. 


resistors for the project and place them in front of you. 
Each resistor has а color code which describes its value. 
Check the color code against the parts list and 

before installing them onto the circuit board, 
Place about four or five resistors on the PC board and 


place these resistors in their respective locations 
carefully making sure each one isin the correct 

location. Next solder each of the resistors onto the 
circuit board, Trim off the excess component leads with 
а small рай of end-cutters, Pick up and identify the next 
grouping of resistors and install them on the circuit 
board, follow up by soldering this next batch of resistors 
to the circuit board, remember to trim the extra lead 
lengths form the PC board, 

Once ай the resistors have been installed onto the 
circuit board we can move on to identifying all of the 
capacitors for the project. Note that there will be 
different Looking capacitors for this project, some will 
be small disks, while others will be larger body devices 
‘with minus and plus marking on them. These larger 
capacitors with polarity marking are electrolytic 
capacitors and they have polarity which must be 


Multiplier Tolerance 

1 

w 

100 m 

1000) E 

10000 „= 

100000 

1000000 (м) 

10,000,000 

100000000 

1000.000.000 

о ES 

оо 10% 
20% 


‘observed for the circuit to work correctly. Look through 
the parts pile and locate the capacitors and place them 
in front of you. You will notice а number of small disk 
capacitors, we will install these first. Look closely at 
‘each of he disk capacitors at their markings. Sometimes 
the capacitors are very small and they may not have 
their actual value printed on them but will instead have 
some sort of code. Refer to the parts list for these codes. 
Locate four or five of these small disk capacitors, 
identify them and install them on the circuit board, 
while referring o the schematic and layout diagrams. 
After inserting the disk capacitors onto the circuit 
board, you can go ahead and solder them to the circuit 
board. Remember to cut the excess component leads. 
Next move on and install another grouping of small disk 


capacitors, then solder them in place on the printed 
Cut the extra component leads after 

soldering in the capacitors. When you are finished 

installing the small capacitors we will move on to the 


circuit boar 


larger electrolytic types 
Capacitors C9 and C24 are 1.0 pF electrolytic 
capacitors and capacitors, while C11, C22, C23, and 
C27 ме 10 pF electrolytic capacitors. Capacitors СІЗ 
ам C14 are 220 pF, while C26 is a 1000 pF electrolytic 
capacitor. When installing these capacitors you must 
orient them with respect to their polarity. Each 
electrolytic will have either a plus or minus marking 


Table 8-2 о 
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Figure 8:4 Semiconductor pin-outs 


оп them. You must look at the schematic and layout 
diagram and observe the polarity marking on the 
diagram match up with the markings on the capacitor 
When installing them to ensure that the circuit will 
work. Failure to observe polarity marking may result in 
damage to the circuit when it is first powered up. 
Identify these electrolytic capacitors and install on the 
PC board, Solder them in place and then cut the extra 
ead lengths Mush to the edge of the circuit board. 


‘Take a short break and locate the semiconductor 
pin-out diagram, shown in Figure 8-4, which illustrates 
the output pins of the transistors and integrated circuits 


in the receiver. Next, let's move on to identifying and 
installing the two diodes; note that diode D2 is the 
vvaractor or tuning diode and DI is a glass bead style 
diode, while D3 is the red LED RSSI indicator. Diodes 
have marking on them that denote polarity and it must 
be observed for the circuit to work correctly. You will 
notice that a diode will have а small black or white 
colored band at one end of the diode body. This band 
denotes the diode's cathode. You will remember that a 
diode's symbol looks like a triangle pointing to a line. 
Well, the triangle is the anode and the line corresponds 
то the black or white band on the diode, Refer to the 
schematic when installing the wo diodes and make sure 
you have installed them in the correct PC locations 
before soldering them in place, The RSSI LED is 
mounted on the front of the PC board near the 
potentiometers 


Now locate the three NPN transistors and we will 
install them on the PC board. Remember that transistors 


vamos 


each will most likely have three leads, a Base lead, a 
Collector lead and an Emitter lead. The symbol for a 
transistor is a vertical line, with two other leads, at 45° 
angles, pointing to this vertical line. One of these angled 
leads will have а small arrow pointing towards or away 
from the vertical line, this lead is the Emitter lead. The 
vertical lead is the Base lead and the remaining lead is 
the Collector. Locate and identify these four transistors 
and install them on the PC board. Be sure you can 
identify each lead and that each lead goes to the correct 
PC hole on the board; refer to the layout diagram and 
schematic before soldering the transistors to the printed 
circuit board, Don't forget to trim the excess lead from. 
the transistors after the transistors have been soldered to 
the board. 


Now, it's time for a little “destruction”? (If you 
jumped ahead and installed T3, we've got bad news for 
You.) Before this, two shielded transformers can be 
installed, and the internal capacitors need to be 
removed. Looking atthe underside of these two 
transformers, you'll see a tubular part, probably white 
with a brown band, somewhat like a resistor. These are 
brittle and easily crushed with any sharp object that can 
be pressed against them with mild force (small пай, 
small screwdriver). You'll find these capacitors will 
easily disintegrate into particles. DO NOT crush the 
capacitors in the other two inductors. After crushing the 
capacitor, install T3. Next locate the remaining inductor 
cans, ie. TI and T2 and install them on the PC board: 
remember orientation of the inductor cans is important. 
Now locate the small “resistor like” inductor, Le. L1, 


L2 and L3. Solder the inductors to the circuit board and. 
remember to trim the excess leads. 

Finally we ate going to install the integrated circuits 
то the circuit board. Consider installing IC sockets, 
instead of mounting the IC's directly to the PC bos 
Integrated circuit sockets are good insurance in the 
event of a possible ci 


а. 


wit failure at some later date. It is 


much easier to unplug an IC rather than trying to un- 
solder one from a PC board. Mount three IC sockets to 
the PC boards at the respective locations of UI and U2. 
Before installing the ICs we will need to make sure that 
you can identify the pin-outs on each of the ICs. Have a 
look at the ei ile that at the 


pin integrated circuits, 
тор of each of them you will see а not 
the device or a small indented circle at the left side at 
the top of the package. The IC pin to he left of the 
teh or indented circle is pin one (1). Refer to the 
schematic and layout diagram to observe where pin one 


in the center of 


(1) is for each of the integrated circuits before installing 
them to the PC board, Once you are sure ofthe pi 

for each of the ICs and where they go on the PC board, 
you can insert them into the proper IC socket. If there 


are any jumpers on the circuit board, you can go ahead 
and install them now, 

Well, we have made quite a bit of progress on 
building your shortwave receiver. Take a short break and 
When we return we will mount the remair 


ng final 
components. At this time look through the rema 
parts and look for the two chassis mounted 
potentiometers RI and R2. Place the potentiometes at 
the front of the PC board and solder them in place. 
Now, locate and install the power on-off switch at S1, 
and solder it in place on the printed circuit board, 


Finally locate and install J1, an RCA chassis jack and 
12, the ^ phone jack onto the PC board. Locate the 
battery clip and solder it to the PC board, where you see 
the plus and minus markings. The red battery clip wire 
will go the plus marking on the board, while the 

black wire will go to the minus marking on the board 
Install the battery clamp. Position battery and holder so 
as not to cover nearby PC board mounting holes. Use 
the method for securing the clamp that is most 
convenient for you, such as a (1) wire looped through 
clamp and PC board holes and soldered, (2) small screws, 
(3) double-faced adhesive strips or (4) hot-melt glue. 


‘Your shortwave broadcast receiver is now almost 
finished. Now, you will need to decide what frequency 


‘Table 8-3 
Band selection components 

p Ta Slug In T3 Slog out 
сз 65-13 MHz 9-183 MB 
eis 51-19 MHz 74-107 MB 
eis 43-53 MHz 6-83 Mitz 
C16=100pF TS Stugin T3 Slog out 
eis 34-42 MHZ 115-195 MHz 
eis 6-81 MB 85-11 MHZ 
eis 49-63 Mite 67-84 MI 


range you would like your receiver to tune, and then 
select the values for CIS and C16 from the chart, shown 
in Table 8-3. A suggested configuration would be 

C15 =47 pF and C16 = 100 pF. This will give you 
complete coverage from 6 to 11 MHz by adjusting T3 
in or out. This is a very active section of the shortwave 
8 

any time of the day. Select and install CIS 


band and will provide you with hours of liste 


enjoyma 

ам C16. 
Finally, you will need to locate an enclosure for the 

receiver, and then install the circuit board into the 


enclosure, Place the knobs on the potentiometer shafts, 
locate а 9 volt transistor radio battery and connect it to 


the receiver battery clips. Connect up an antenna and 


you are ready to test out your new receiver. 
Before turning on your receiver, double-check that 

you have correctly oriented all three of the ICs, 

that you have correctly oriented the transistors, that you 

have installed the diodes correctly, and that you have 

installed the electrolytic capacitors correctly. 


Finally we will inspect the circuit board for "cold" 
solder joints and possible circuits. Pickup 
the PC board with the foil side of the board faci 

you and inspect the solder connect 
want to make sure that all of the solder connections 
look clean, smooth and shiny. If any of the solder joints 
look dull, dirty or "blobby" then you should un-solder 
‘that particular joint and re-solder it over again so that it 
looks clean, smooth and shiny. Next, let's inspect the 


s. You will 


CP board for any possible“ 
eut component leads will“ 
circuit traces and “short” out a PC trace, Another 
possible source of “short” circuits is а solder blob which 


hort” circuits. Often “stray 


ridge” across between 


can "bridge" across a circuit trace. Carefully inspect the 
PC board for any solder blobs or “stray” wires before. 
‘connecting up a 9 volt battery. 


Initial testing and 
adjustment 


Now, connect up a speaker or headphones, connect up 
some sort of antenna and install a fresh 9-volt battery 
amd we can begin testing the receiver. We have come to 
oment-of-truth;" go ahead and turn the receiver 
power switel to the "on" position. After adjusting the 
Volume to a pleasant level, you should hear some 
shortwave stations by turning the Tune Control, по 
matter how any of the adjustable coils happen to be set. 
While listening to any kind of station, whether 
broadcast or Teletype, ete., use а small screwdriver to 
adjust the slugs in transformers Т1 and T2 for the best- 


sounding reception, The Tuning Control covers varying 
segments of the bands selected by adjustment of 
oscillator сой T3. Adjustment of T3 anywhere between 
the full In position to the full Out position will give the 
user full range between the minimum and maximum 
frequency coverage set by C15 and C16. 

Both TI and T2 must be adjusted with à non-metallic 
alignment tool such as is used in radio-TV service, If 
you do not have one, a suitable tool can be made by 
Patiently sanding а screwdriver-like blade on the end of 
a wooden match stick, kebab skewer or small plastic 
rochet needle. Again, please be aware that a metal 
screwdriver blade will drastically increase the сой. 
inductance and make adjustment quite difficult. TI and 
T2 are simply adjusted for strongest reception of any 
signal range that is tuned in. 


IF you do not have any sort of testing o 
reference equipment whatsoever, the easi: 


begin using the receiver, is to set the Tune Control at its 
midpoint, slowly tune T3 with your alignment tool as 
though it were a tuning dial. Stop when you come 

into the middle of a group or cluster of Foreign 
broadcast stations. Try tuning around these stations with 
the Tune Control If you like what you hear, readjust 
both TI and T2 for best reception. Eventually, you will 
get a clue as to what general frequency band you are. 
hearing, because many stations periodically announce 


their frequencies, particularly at sign-on and 
sign-off times. 

Ifyou like precision, use a frequency counter or 
calibrated receiver to find the SR2's strong oscillator 
signal, remembering that there is a 455 KHZ IF 
difference (above or below) between the local 
‘oscillator frequency and the broadcast signal you are 
hearing. 


Shortwave antenna ideas 


The type of antenna you'll want to use for your 
shortwave receiver depends on the degree of interest 
you have in shortwave listening, on whether you are 
limited to an indoor or balcony antenna. 1f you cannot 
use an outdoor antenna, you can make yourself a whip. 
antenna from telescoping radio antenna from your local 
Radio Shack store. A better antenna would be to throw a 
10 to 20 foot piece of insulated wire out the window, 


secured to а pole or tree away from your window. 
You could also place а length of wire in your atic to act 
аз an antenna. An even better antenna would be a dipole 
antenna "cur" for the desired radio band of most 
interest. In order to construct your own dipole antenna, 
you can refer to the diagram depicted in Figure 8-5. 
‘Simply use the formula: 468 divided by the frequency 
in Megahertz for example. If you wanted 1o construct a 
dipole for 7.410 MHz, you would divide 468 by 7.410. 
"The results would be 63.157 feet, so one-half of that 
number is 31.5 feet. Each leg of the dipole antenna 


would then be 31.5 feet. If you do construct your own 
dipole antenna, you should keep the antenna away from 
‘metal objects and use insulated wire and be sure to keep 


Figure 8.5 Shornvave dipole antenna 


away from all power lines. The lead-in wire for your 
dipole antenna to your new receiver can be a length of 
RGRX min-couxial cable. 


Shortwave listening 


Shortwave listening is а fun hobby for young and old. 
alike. Once you have your antenna all set up, it is time 
to begin listening to your new radio. The chart in 

Table 8-4 illustrates the most common shortwave bands 
and their shortwave frequency in Megahertz vs. their 
wavelength in meters. Many times the shortwave bands 
are referred to in meters, such as the 40 or 80 meter 


band, so this chart will help you see the relationship 
between the two. As a shortwave radio listener, you will 
Want to know what International broadcasters are 
broadcasting when you have time to listen to your new 
radio. Most people have spare time in the evening for 


Table 8-4 
Popular shortwave bands 


Frequency vs. Meters 


Frequency in 
Broadcast Frequency  KHZIMHZ Meters 
2300-2495 kHz 120 Meters 
3200-3400 kHz 90 Meters 
3900-4000 kHz 75 Meters 
4750-5060 kHz 60 Meters 
5850-6200 KHZ 49 Meters 
7100-7350 kHz 41 Meters 
9400-9900 kHz 31 Meters 
11600-12050 kHz 25 Meters 
13570-13800 kHz 22 Meters 
15100-15800 kHz 19 Meters 
17480-17900 kHz 16 Meters 
18900-19020 kHz 15 Meters 
21450-21850 kHz 13 Meters 
25600-26100 kHz 11 Meters 


their hobby. So you will want to know which bands are 
best for night time use, and who is broadcasting at that 

me. Refer to the chart in Table 8-5, wh 
the broadcaster and their frequencies, ete. Usually the 
best shortwave bands, for evening use are the lower 
frequency bands such as the 40, 41 and 49 meter bands. 
Use this chart or check on the Internet for the latest 
shortwave listings. Have fun! 


‘h illustrates 


Troubleshooting tips 


If you experience difficulty, think of your receiver as 
consisting of several sections or stages: oscillator-mixer, 
IF audio and AGC, and final audio output (LM386). The 
First step in case of problems is to make sure that the 
‘unable oscillator is working, which can be done by 
another receiver. After the 

ied as working, standard 
signal racing procedures should isolate any proble 
Which will be either an incorrectly installed рап, a 


listening for its signal 
oscillator 


defective рап ог а bad solder connection. Correct 
orientation or polarity of all diodes, transistors, 
electrolytic capacitors and ICs is essential. 
Problem: Strong shortwave broadcast audible 
throughout tuning range. 


Solution: 


"This can occur if your antenna is “too 
good" or if the RF Gain control is turned up too 


"The high sensitivity of the front end is designed for 
simple antennas, with most reception quite satisfactory 
with only 25 feet or so of wire. 


Problem: Local AM radio station audible throughout 
Solution: Whether this will even happen depends on 
how close you are to a local AM statio 


is very 
опи that all component leads be as short as 
possible, since just a bit of wire can help DI and the 
several stages of audio amplification give you a free, 
unwanted “classic crystal radio.” A grounded metal ease 


for the SR2 is one possible soluti 


Table 8-5 


Evening shortwave broadcast listings 


English shortwave broadcasts to the Americas sorted by time: 


1700-1800 NA 
1700-1800 NA, LA 
1700-1900 Am 
1700-2200 NA 
1705-1905 Am 
1705-1905 NA 
1800-1900 NA 
1800-1900 NA, Su-F 
1830-1845 NA, Eu 
1900-2000 NA, 
1900-2000 LA 
1900-2000 Am 
1900-2100 NA, 
1900-2100 NA, Sa-Su 
1900-2200 NA, 
1900-2400 NA 
2000-2025 NA, Eu, Af 
2000-2100 Am 
2000-2100 LA 
2000-2200 NA 
2000-2400 NA 
2030-2130 NA, Eu 
2015-2130 Am 
2100-2127 Eu, As, NA, 
2100-2130 NA, Sa 
2100-2200 NA. Eu, Af 
2100-2200 NA 
2100-2200 LA, 
2100-2200 Am, 


2100-2200 Am 
2100-2300 NA 
2100-2400 Am, M-F 
2130-2156 NA, Eu 
2130-2200 NA, M-Sa 
2130-2200 NA 
2200-2257 NA 
2200-2300 NA, M-F 
2200-2300 LA, 
2200-2300 NA 
2200-2300 Am 


USA 
Japan 

USA 

USA 

Canada 
Canada 

USA 

USA 

Is 

USA 

USA 

USA 

USA 
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USA 

USA 

Israel 

usa 

usa 

usa 
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985, 7545, 9345 
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10765, 15285 
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Table 8-5 
Evening shortwave broadcast listings—cont'd 


English shortwave broadcasts to the Americas sorted by time: 


2200-2300 NA, M-F USA WEBCO 1910 
2200-2300 NA, Sa-Su USA WWRE sns 
2200-2400 LA, Guyana V. of Guyar ES 
2200-2400 NA, Su Canada свско 9625 
2200-2400 Am Anguilla Wid Univ Network 6090 
2200-2400 NA USA wwers ES 
2200-2400 NA USA wwers 9 
2200-2400 NA, Eu, Af USA WENN 7560, 9975 
2200-2400 NA usa WWRE Overcomer 6% 
2230-2257 NA, Af Crech Republic R. Prague 5930, 9435 
2300-2330 NA Germany Deutsche Welle p 
2300-2350 NA Turkey V. ot Turkey E 
2300-2356 NA, Eu Romania R. Romania Incl (6055, 6115, 7105, 9610 
2300-2400 NA Egypt R. Cairo m 
2300-2400 NA China China R.Inrl 6040, 11970 
2300-2400 NA usa weco suo 
2300-2400 Am USA WINE 9265 
2300-2400 NA Cuba R. Havana Cuba 9550 
2300-2400 NA, LA China China R. In E 
2300-2400 NA USA wig экзо 
2300-2400 Am USA win 7315, 1490 
2300-2400 LA, USA. мун 15170, 15400 
2300-2400 NA USA. wwer! sus 
2300-2400 NA USA WWRE 3185, 5050 
2300-2400 LA, SwF USA WWRE sus 
2530-2357 NA Czech Republic R. Prague 5930, 7345 
2530-2359 NA Sweden R. Sweden ворса drm. 
2550-2400 NA Lithuania R. Vilnius mes 
2530-2400 Am, Su USA эим 955 
2535-2400 LA, Su-M Austria Osterreich 1 это 
2543-2358 LA, таа Austria Osterreich 1 это 


кешу st codes ae- United Arab Emirates, a Albania a Antigua, аг Armenia Ascension аа Aus, bo Bonae Neth Antilles, Bulgaria, 


абаке Canada, c China, Chil, co Cubs, cy Cyprus de Deino USA, f French Guiana, rine, ga Gabon. germany, gereemile 


USA, ilh, japan, ki Kazakstan, ko South Korea, Latvia, I Lituania, ma- Madagascar, nb Mali, me Moldova, ne-Netherlands, om Omar, 
poSines Portugal, п Rusia, гаа, sc Сур Creek SC. e Seychelles Singapore «Sr Lanka, зо Solia s Spin, sw- Sweden, 
пота ta Thailand United Kingdom, uz Uzbekistan, wWBCQ USA, w-WRMI USA, wy-WYFR USA, za South Africa 


Notes - Days of weak: а Suna M-Monday, Tu- Tuesday, Уве Th Thus Feds, Sa-Saturday, ox except Weds 
тири ares: AC Afi, Ane Amen. Аъ As, Europe, LA Latin Americ, ME- Middle East, NA-North America, Oc Oceania Australi: Ohr: 
alert frequency, dns Digital Radio Mondiale, oce-occasional е, v Special English. 


Courtesy of Daniel Sampson: марнае com. 


80/40 Meter Code 
Practice Receiver 


C19 15-50 pF variable 
capacitor (main 


Parts list 
tuning) - see text 
Parts Bin 80/40 Meter Direct c2,c6,c7 .iaF 
| Conversion Receiver monolithic (.1 or 104) 
Specifications C3 see chart below 
Sensitivity 3-uV or C4 not used 
betta C5 see chart below 
Modes ст, RIY Gem), вс. agr 
жой. d monolithic (.1 or 104) 
кена GUERRE Ор C20 .01 pF ceramic disk 
эр (01 or 103) 


quency coverage 


Ci2,Cclj,Cl4 1 pF, 


Portions of the 80, PEERS CL 


15, and 40 meter 
capacitor 
bands 


C16,C17 470 ur, 35 volt 


Power Source 9 volt electrolyti 


transistor batter! pee 


сї1,с15 10 ur, 35 volt 


electrolytic capacitor 


alkaline preferred 


PC Board 4.000" x 
Ui  SA602 RF Mixer IC, 


459005 
S-pin DIP 

80/40 Meter Direct 

Conversion Receiver 02 78105 voltage 


regulator 
ohm, Yw, 


istor (brown, U3 10386 audio 


green, black) HEE id pin DIE, 
R3,RB 100 ohm, Ун, St Rover Dres 

58 resistor (brown, switch 

black, brown) J1 RCA antenna j 
RI 1000 ohm variable 22 У" headphone jack 

gotentioneter Bl 9 volt transistor 
Cl 8.2 pF ceramic radio battery 

disk (8-2) Misc PC board, IC 
C18 100 pF ceramic sockets, chassis, 

trimmer capacitor knobs, wire, battery 


Copyright © 2008 by The McGraw-Hill Companies, Inc. Cick here for terms of use. 


holder, battery clip, 
hardware, etc 


80 Meter Band Tuning 
components 


C3,C$ 470 monolithi 


capacitor (471) 


L2 3.3 MH molded choke 
(orange-orange-gold) 


L3 33 MH molded choke 
(orange-orange-black) 


40 Meter Band Turning 

Components 

C3 470 pF monolithic 
am) 


C5 680 pF monolithic 
(681) 


i 1.5 pH variable 


inductor, shielded 


L2 1 MH molded choke 
(breun-black-gold) 
L3 10 MH molded choke 
(brown-black-black) 


* Inductors available 
from Digi-Key 
E 


Appendix 
Whether you're а novice or an “old-timer.” you'll be 
pleasantly surprised at how this dual band Direct 


Conversion Receiver performs! The receiver can be 
constructed to receive either the 80 meter or 40 met 


amateur radio bands. You will be able to receive AM, 
CW and SSB, signals from hams around the world. 


Faraway signals are easily copied; and the sensitivity 
of the 80/40 Meter Direct Conversion Receiver rivals 
more expensive receivers. This receiver is ideal for 
practicing and increasing your CW or code efficiency or 


just having fun listening to shortwave broadcasts of ham 
radio operators, al home or away. Build the receiver for 


your favorite band, tuning options allow you to 
range from full-band to 100 KHZ or 

less. Powered by а common 9 volt transistor battery, it's 

always ready for action on vacation and camping trips! 


Figure 91 80/40 meter code receiver 


‘The 80/40 Meter Direct Conversion Receiver shown in 
Figure 9-1, can easily be constructed by a radio neophyte 
in а few hours with the easy-to-follow instructions. 


Circuit description 


"The circuit diagram shown in Figure 9-2 illustrates the 
schematic for the 80/40 Meter Direct Conversion 


Receiver. A dipole or suitable antenna is fed directly to 


input jack JI, whieh is coupled to potentiometer RI, 


Which serves as a continuously variable RF attenuator 
and also serves as the receiver's gain control. Using the 
RF gain control to set volume is advantageous as it also 
reduces strong in-band signals that could otherwise 
‘overload the receiver front end. Series inductors L2 and 
13, and trimmer capacitor C18, provide front-end 
bandpass filtering, and an impedance match to 50 to 
TS-ohm antenna systems. IC U1 is an NE602/612 mixer 
and Local Oscillator (LO) in an 8-pin dip package. The 
mixer section is an active Gilbert cell design for good 


conversion gain and low noise figure. The LO section 
uses heavy capacitive loading to minimize frequency 
drift. Tuning is capacitive, using a modem Hi-Q 
miniature plastic variable. The local oscillator (LO) 
need by а 781.05 voltage regulator 


stability is 


Since this is a direct conversion 
tuned to the carrier frequency of S 
Signals, or to a difference of 300 to 800 Hz on CW 


Tuning 


Figure 9-2. 8040 meter direct conversion amateur radio receiver. Courtesy of ectronics 


signals, to produce an aural output that is differentially 
coupled to a LM386 audio IC. The audio amplifier IC is 
‘coupled to the headphone jack at 12 by capacitor C16. 
The receiver circuit is power from a single 9 volt 
transistor radio battery. 

Let's get started! Before we begin building the 
80/40 meter receiver, you will need to locate а clean 
swell lit and well ventilated work area. A large table or. 
workbench would be а suitable work surface for your 
project. Next you will want to locate а small 27 to 
33 watt pencil tipped soldering iron, as well as a rll of 
#22 gauge 60/40 балем solder and a small jar of 
ip Tinner." a soldering iron tip cleanerldresser, from 
your local Radio Shack store. You will also want to 
Secure а few hand tools for the project, such as a pair of 
small end-culters, a pair of tweezers and a pair of 
needle-nose pliers. Locate a small Phillips and a small 
fat-blade screwdriver, as well as a magnifying glass to 
round out your tool list. Grab the schematic, parts layout 


diagram as well as the resistor and capacitor identifier 
charts and we will begin our project. Place all the project 
‘components on the table in front of you. The 80/40 
direct conversion radio is an RF or radio frequency. 
project and itis best constructed on a printed circuit 
board with large ground plane areas covering the board 
Tor the best RF grounding techniques. Once you have all 
the parts and PC board in front of you, heat up the 
soldering iron and we'll get started! 

First, find your resistor identifier chart in Table 9-1. 
which will help you select the resistors from the parts 
pile. Resistors used in this project are mostly small 
1 walt carbon composition type resistors, which have 
colored bands along the resistor body. The first color 
band should be closest to one end of the resistor body. 
"This first color band represents the first digit of the 
resistor value, For example, resistor R2 has four color 
bands, the first one isa brown band followed by a green 
band followed by a black band, The fourth band is gold. 


Table 9-1 
Resistor color code chart 


Color Band 1st Digit 2nd Digit 
Black o o 
Brown 1 1 
Red 2 2 
Orange 3 3 
Yellow 4 4 
5 5 
в 6 
7 1 
s 8 
Й » 


‘The first band is brown, which denotes a digit one (1). 
the second band is green, which represents a digit five 
(5), and the third band is black, which represents a 
multiplier of zero (0), so the resistor value is 15 ohms 
with а tolerance value of 5%. Identify the remaining 
resistors for the project and we can begin “populating” 
the PC board, Place a few resistors on the board at one 
time, so as not to confuse the process. Make sure that 
you place the correct resistor into the correct PC 
location before soldering itin place. Once you solder а 
few resistors in place on the PC board you can use your 
end-cutter to trim the excess component leads. Cut the 
excess leads flush to the edge of the circuit board. Then 
place a few more resistors on the PC board and solder 
them on to the board. Remember to tim the component 
leads as necessary. 


Next we will locate the capacitors for the 80/40 meter 
receiver. Capacitors аге listed as electrolytic and non 
electrolytic types. The non-electrolytic types are 
generally smaller in value and size as compared with 
the electrolytic types. Non-electrolytic capacitors, in 
fact, can be so small that their actual value cannot be 
printed on them, so a special chart was devised as 
shown in Table 9-2. The chart illustrates the three digit 
codes which are often used to represent capacitors. For 
example, а 001 F capacitor will have (102), while 
44.01 pF capacitor will have (103) marked on it to 


Multiplier Tolerance 

E 

D Li 

100 Е 

1.000 ку 3% 

10000 E 

100000 

1000000 (M) 

10,000,000 

100,000,000 

1.000.000.000 

о EI 

oor 10% 
20% 


represent its true value. Use the chart to identify the 
small capacitors in the project. Non-electrolytics have 
no polarity markings on them so they can be installed in 


either direction on the PC board. 


Electrolytic capacitors are usually larger in size and 
value and they will have a white or black band on the 
side of the capacitor body or a plus (+) or minus (=) 
оп the body of the capacitor near the leads. 
‘These markings are polarity markings and that indicate 
the direction in which the capacitor must be mounted 
the PC board. Failure to observe polarity when 
installing the capacitor may result in damage to the 
capacitor or to the circuit itself, so pay particular 


attention to capacitor polarity when placing the 
capacitors on the board. Note that the receiver can be 
built for either the 80 meter ham band or the 40 meter 
ham band. You will need to look at the parts list when. 
deciding which band you want to receive. The inductors 
L1, L2 and L3 as well as capacitors C3, C4 and CS 
determine the band selection. 


Let's go ahead and place some of the non-electrolytie 
capacitors on the PC board. Identify а few small 
capacitors at a time and place them on the PC board and 
solder them in place. Trim the component leads after. 
Go ahead and install the remaining non-electrolytie 
capacitors after choosing your desired band. Install the 
capacitors and solder them in place, remember to cut 


Receiver 


Practice 


Code 


80/40 Meter 


Nin 


£ 


hapt 


c 


Table 9-2 
Capacitance code information 


“This table provides the value of alphanumeric coded ceramic, mylar and mica capacitcs in general. They come in many sizes, 
shapes, values and ratings: many different manufacturers worldwide produce them and not all play by the same rules. Some 
‘capacitors actually have the numeric values stamped on them: however, many ae color coded and some have alphanumeric codes. 
"The capacitor's first and second significant number IDs are the first and second values, followed by the multiplier number code, 
followed by the percentage tolerance letter code. Usually the first two digits of the code represent the significant part of the value, 
‘while the third digit, called the multiplier, corresponds to the number of zeros to be added to the fist two digits 


ла Significant Figure 


2nd Signiticant Figure 


Mulipior 
| Tolerance 
ел 
своңеов Com валю: 

Value Tupe Code Value Tupe Code 
15pF Ceramic 1.000 pF ТЕ Ceramic / Mylar 102 
E Ceramic юре .0015 uF Ceramic / Mylar 152 
lop Ceramic зоре (002 Ceramic / Mylar 

15р Ceramic 2.200 pF OOF Ceramic / Mylar 

ES Ceramic 4.700 pF £0017 Ceramic / Mylar 

заре Ceramic S.000pE 0054F Ceramic / Mylar 

E Ceramic 5.600 pE (0056 uF Ceramic / Mylar so 
атре Ceramic ‘6.800 0068 uF Ceramic / Mylar өз 
Spr Ceramic or Ceramic / Mylar из 
9 Ceramic ais Mylar 

15р Ceramic E Mylar эз 
[ Ceramic m Mylar эз 
9 Ceramic оз Mylar m 
100pF Ceramic ш m Mylar an 
120pF Ceramic m E Mylar эз 
130pF Ceramic 1м ое Mylar E 
150pF Ceramic is m Mylar өз 
m Ceramic ш 4 Mylar ин 
ЕТ Ceramic m 2 Mylar ES 
330p Ceramic зы 22 Mylar E 
E Ceramic т " Mylar эм 
sep Ceramic ES 47 Mylar ата 
СЯ Ceramic en E Mylar E 
7509 Ceramic ты 1 Mylar us 
sop Ceramic E B Mylar EJ 


© 


the extra leads flush to the edge of the circuit board 
Now, you can go ahead and install the electrolytic 
capacitors onto the circuit board. Go ahead and solder 
them in place and trim the leads as necessary. 


‘This receiver project uses a number of small 
inductors. These small inductors will generally have 
color bands on them to help identify them. Molded 
chokes appear, at first glance, to be similar to resistors 
in both shape and band marking, However, a closer look 
will enable you to differentiate between the 

uo chokes are generally larger in diameter and fatter 
atthe ends than resistors. When doing your inventory, 
separate out any chokes and consult the parts list for. 
specific color-code information. Note, that inductor LI 
is an adjustable slug tuned type. Remember that specific 
chokes are used for each band: see parts list before 
mounting the chokes. Chokes do not have polarity so 
they can be mounted in either direction on the PC 

board 


The 80/40 meter receiver utilizes two integrated. 
circuits and a regulator IC, Take a look at the diagram. 
shown in Figure 9-3, which illustrates the 
semiconductor pin-outs. When constructing the project 
iis best lo use IC sockets as an insurance against a 
possible circuit failure down-the-road, Its much easier to 
unplug an IC rather than trying to un-solder it from the 
PC board, IC sockets will have à notch or cut-out at one 
end of the plastic socket. Pin one (1) of the IC socket 
"vill be just to the left of the notch or cut-out, Note that 
pin 1 of UL connects to СІ, while pin one (1) of U2 
connects to C15. When inserting the IC into its 
respective socket make sure you align pin one (1) of the 
IC with pin one (1) the socket. Failure to install the IC 
properly could result in damage to the IC as well as 10 
the circuit when power is first applied. 


(70-92) 
Plastic package (2) 
Output Input г 1 m 
eno E Jo ET m 
Bottom view 
тов 


Figure 9-3. Semiconductor pin-outs 


Let's finish the circuit board by mounting the 
volume control and the adjustable capacitors. The 5 
volume control potentiometer at RI is a right angle 
PC board mounted type, which is placed at the edge 
‘of the PC board as is the main tuning capacitor ‹ 
Capacitor C18, which is connected at the junction of L3 © 
and CI, is an 8.2 pF trimmer type: go ahead and solder 
it to the circuit board using two pieces of bare #22 ga. 
stiff single conductor wire. 


Locate main-tuning capacitor C19, now locate the 
mounting location for main tuning capacitor C19. The 7 
tuning capacitor was mounted on its side using double- — —. 
sided sticky tape. Remove the protective cover from the 
double-sided tape, and firmly press the body of ES 
capacitor C19 to mount it to the PC board. Firmly press ¢ 
the double-sided tape over the silk-sereened outline for. 

the body of C19. You may decide to mount the tuning 
capacitor in а different way. At the rear of the capacitor: 
locate the four intemal trimmer capacitors, and using а 
small jeweler's screwdriver or alignment tool, fully open 
(unmesh) all four trimmers. Note: tuning shaft faces f 
front of board. Bend the two rotor lugs хо they are f 
parallel to the front face of the capacitor as shown о 
above. Connect the two rotor lugs to the PC board D 
ground points as shown using seraps of lead wire 

trimmed from resistors as jumper wires. Cut a 6” length 

‘of 24-AWG insulated hook-up wire in half. Remove C 
about "of the insulation from each of the cut ends. £ 
Solder the jumpers to the capacitor rotor lugs, and to ihe © 
ground Гой run on the bottom of the PC board, Since 

the tuning capacitor has four sections, you can increase 
the tuning ranges by paralleling different sections to 
give a greater tuning range: see Table 9-3, If you used 
just the 140 pF section, your tuning range would be 

190 kHz, but if you combined the 140 pF section 

With the 40 pF section your tuning range would become 
180 pF and so forth. Capacitor jumpers: 180 pi 

140-pF and 40-pF sections paralleled; 222 pF = use 
140-pF and 82-рЕ sections paralleled; 262 pF = use 
140-pF, 82-pF and a 40-pF sections paralleled: Н 
302 pF = use all four capacitor sections in parallel 


The 8040 meter code practice receiver can be built for 
йог of your favorite ham bands First you will need to 
decide which band you are interested in. Then you will 
have lo select the proper components from the chart in 
“Table 9-4, for the band of interest Note that you will have H 
to select three capacitors and three coils for each band. 


Table 9-3 
Band tuning range 


80 Meter Tuning 


302 pF ET 
262 pF 310 kHz 
mpr 270 kHz 
180 pF ЕЯ 
140 pF ток 
pF note 
зоре 55 kite 
40 Meter Tuning Range 

302 pF NA 
262 pF NA 
222 pF NIA 

180 pF ET 
140 pF E 
rr 150 kHz 
40 pF Er 


Lets take a few minutes for a short well-deserved 
break, and when we return we will look over the circuit 
board for any possible "cold" solder joints or "short" 
circus. Pick up the circuit board with the Гой side 
facing upwards toward you. First, we will examine the 
circuit board for "cold" solder joints. Take a look at all 
of the solder joints on the board, they should look clean, 
bright and shiny. If you see any solder joints which look 
dark, dull or “blobby:” then you should remove the 
solder with а solder-sucker and then reapply more 


solder and re-solder the joint all over again so that it 


Table 9-4 
80/40 Band change components 


40-Meter Components 80-Meter Components 


C3 - 470 pF capacitor C3 470 pF capacitor 
Ci not used 

C5 - 470 pF capacitor 

L1 -6.8 uH molded coil 
12-33 uH molded coil 
L3- 33 pH molded coil 


C4- not used 
C5 - 680 pF capacitor 
L1 - 1.5 nH molded coi 
12- 1 uH molded coi 
13-10 H molded coil 


looks good. Next, we will look the board over for any 
possible “short” circuits which are often caused by 
“stray” component leads cut from the board or from 
small solder blobs which may have bridged between 


circuit traces, Rosin core solder can often leave a sticky 
residue which will collect component leads and solder 
blobs, so look the PC board over carefully for any 
foreign objects on the foil side of the board. 


The 80/40 meter receiver radio prototype was 
mounted in а metal chassis box on plastic standoffs. 

The PC board was aligned ín the enclosure so that the 
volume control, and main tuning control and power 
switch were all mounted at one side of the case. Alight 
the PC board along the edge of the chassis box, so that 
you drill holes in the chassis for the volume and tuning 
controls. The 4” switched headphone jack at J2 was 
mounted on the front of the chassis, while the antenna 
input jack at JI was mounted on the rear of the case. The 


9 volt transistor radio battery was mounted in a battery 
holder which was fastened to the bottom panel of the 
chassis box. 

‘Your new 80/40 meter direct conversion receiver 
project is almost completed. Apply the battery clip to 
the 9volt battery. Connect up. 
jack, a dipole antenna cut for the band of interest would. 
be the best type of antenna. For test purposes, you could 


antenna to the antenna 


connect а long piece of wire to the antenna jack for a 


temporary antenna. Plug in an Som headphone and 


then, turn on the power switch to the “On” position. 
Now, adjust the volume control to the m 
then turn the main tuning control. If all-goes-well you 
should begin to hear some radio stations. You may want 
to test the radio in the early morning or evening when 


-position and 


these two bands are most active for best results. 
Hopefully you will hear some stations while you tune 
across the band. 


If for some reason, your receiver is DEAD, then you 
will want to turn off the receiver. 


ıd remove the battery. 
clip and do another inspection of the circuit board. This 
inspection is best done by another pair of eyes, someone 
who is skilled at electronics might be your best choice 


or inspection. You will want to make sure that you 
installed the electrolytic capacitors correctly with 


respect to their polarity. You will also want to make sure 
hat the integrated circuits are aligned correctly in th 


respective sockets: it's easy to make a mistake. Check to 
‘make sure that the regulator IC at U2 was correctly 


installed with the input of the regulator going to 
capacitor C12, and the output ofthe regulator going to 
capacitor СИ. Finally, make sure that you have the 
battery clip polarity wired correctly. Once you have 
examined the circuit board once more, you can go 
ahead and reconnect the battery and antenna and try the 
receiver again to see if it works now. 


If your receiver is now working correctly, we can 
move on to the alignment of your new тесей 


ide 


There are two primary methods of align 


receiver's local oscillator. 


Receiver alignment 
method 1: using an 
additional receiver 


Place your new 80/40 meter receiver next to an amateur 
ог general coverage receiver that covers the band of 
interes. Connect a short 3 or 4 foot wire antenna to the 
receiver, route the antenna wine so it passes near the 
direct conversion receiver PC board, Next, select a 
tuning tool that properly fits coil LL. The 20 meter kit 
requires a hex type alignment tool. The other kits 
require a small blade type tool that matches the slot ir 
the coil core, ог use a small jeweler 


screwdriver. Now, 


set coil LI tun 


ig core to the top of the сой form. AL 
this time, tune the receiver to the lowest operat 
frequency by tuming the tuning capacitor shaft fully 
CCW (counter clockwise). Next, go ahead and set the 
monitor receiver to the lowest frequency you wish to 


receive on the direct conversion receiver. The receiver 
should be set to a wide filter bandwidth, and if it has a 
ВРО, it should be on. Install а fresh 9 volt alkaline 
battery to the receiver, and turn it on by depressing the 
push-action power switch. 

Finally, carefully adjust the core in сой L1 until it is 
heard sweeping across the monitor receiver frequency. 
Set the сой for zero beat, or strongest S- 

the receiver. Note that metal alig 


ster reading 
ment tools will 


cause some frequency shift, and interact with the tur 
When removed or inserted into the coil You will have to 


adjust the сой in small increments, and observe the point 
Where the proper frequency is reached when the tool is 
removed. 


Receiver alignment 
method 2: using a signal 
generator 


First, set the signal generator to the direct conversion 


receiver's lowest operating frequency. Set the generator 
‘output level for a 30-4V CW signal. Next, с 
generator RF output to the VEC direct conversio 

antenna jack (11) using coax cable and the appropriate 


mating connectors or adapters. Now, connect a speaker 
ог headphones to jack J2 on the receiver. At this point, 
set the receiver gain fully CW (clockwise) and the 
tuning knob fully CCW (counter clockwise). Next, 

оо! that properly fits coil L1. The 

20 meter kit requires а hex type alignment tool, The 
‘other kits require а small blade type tool that matches 
the slot in the сой core. Or, а jewelers screwdriver may 
be used. Go ahead and set сой L1 tuning core to the top 
of the coil form. Now, connect a fresh 9 volt alkaline 


select a tuni 


battery to the receiver, and tum it on using the 


push-action power switch. Finally, carefully adjust the 
core in coil LI until the generator signal is heard. Set 
the coil for zero beat. Note that metal alignment tools 
will cause some frequency shift, and interact with the 
tuning when removed or inserted into the coil You will 
have to adjust the coil in small increments, and observe 
the point where the proper frequency is reached when 
the tool is removed. 


Final alignment 


Once the tuning range is set, the RI 
peaked for best sensitivity. This can be done using a 
signal generator, or on-the-air signals. Find. 


alignment tool or jeweler's screwdriver that fits trimmer 

capacitor C18, Use one of the following three methods 

to peak CIS, 

1. Using a signal generator, peak C18 for best 
sensitivity. Reduce the serator output, or 


seduce the RI Gain control setting, to prevent 
‘overload as C18 is brought into res 


2. Using off-ar signals, adjust CIS until signals are 
loudest, Reduce the RI Gain control as CIS is 


brought into resonance to prevent overload. Verify 
that CIS is properly peaked while monitoring a 
known on-air signal 

3, With an outside antenna connected, peak C18 for 
maximum atmospheric noise in the headphones or. 
speaker. Verify that CIS is properly peaked while 
monitoring a known on-air signal. 


Antenna considerations 


With your new receiver completed and aligned, you can 
attach a dipole antenna for the chosen band of 
‘operation, Direct conversion receivers need good 
antennas. Using a random length of wire will give poor 
results. Half-wave dipoles are very effective antennas 
and are simple to construct, For low-power or ОВР 
work, ог for receive only applications, low-cost 
RG-SS 52 ohm coax is fine. The formula for dipole 
(frequency in MHz) 
Will give the length of wire needed for each leg of the 
dipole. For example, if you wanted to build a 40-meter 
dipole for the CW portion of the band you would divide 
234 by 7.040 MHz and the result would be 33.238 feet рег 
leg on either side of the center insulator: see Figure 9-4, 


wavelength in feet 


se 
T [Receiver] 


Figure 9-4 80/40 meter dipole antenna 


Tuning notes 


While tying 1o tune CW stations, you should tune 
across the band until a CW signal is heard. Set the gain 


control at RI for а comfortable listening level 
"Then, carefully adjust the tuning control until the 
“bent note” or tone, sounds best for you. 

Most experienced CW operators prefer а lower beat. 
note of about 300 or 400 Hz, 


When tying to tune-în single-side band (SSB) stations, 
you may need а little practice to tune-in the signal 
properly. Direct conversion receivers offer no upper or. 
lower sideband rejection, so you will have to slowly 
tune across the SSB signal until the voices become 
natural sounding. Use the gain control to prevent 
overload and to set a comfortable listening level 


In order to tne 


AM stations, you will need to 
realize that, unlike SSB signals, AM signals have a 
carrier frequency. That means you will hear а beat note 
as you tune across an AM signal. Tune the signal so the 
beat note becomes lower in frequency and stop when 
“ero beat” (beat note disappears) is reached, 


Possible overload 
problems 


‘An unfortunate fact of life is that low-power amateur 
Signals are surrounded by high-power SW broadcast 
nals, so there may be a possibility of overload. 
problems. In order to compensate for this possible 
problem, you may need to lower the gain control 


Simply lowering the gain setting will resolve many 
overload problems, Another approach to an overload 
problem is to use a preseleetor. A preselector provides 
protection from strong out-of-band signals. They are 
most effective when the interfering signal is far from the 
operating frequency. 


A resonant antenna favors signals in the band it was 
аш for, so when faced with a severe overload problem, 
you elect to use a resonant antenna. The final approach 
to solving an overload problem is to change the 
direction the dipole faces; this may lower unwanted 
pickup of undesired SW signals. Lowering the 

antenna will change its angle of pickup; a low antenna 
may favor local stations over the low-angle of 

distant broadcast signals. А shorter antenna can also 
be tried: it will be les efficient and signals will be 
weaker 
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WWV 10 MHz "Time-Code" 
Receiver 


Parts list 


Parte Bin WV Time Receiver 
Ri 22k obm, Уи, 
5% resistor 
R6,R7,R10 100 ohm, 
Jw, 5% resistor 
R16,R18,R30 100 ohms, 
Ум, 5% resistor 
R3,R21 1 megohm, Мм, 
5t resistor 
RA Зк ohm, Ум, 
58 resistor 


RSRILRI2 2k ohm, Ум, 
5% resist: 


88,813 47k ohm, Ум, 
5% resisti 


R9 220k ohm, Ум, 
5% resisti 


R14,R24,R29 100% ohm, 
Ум, 5% resistor 


R19,R22 5.6k ohm, Ум, 
5% resistor 


R20 27k obm, Je, 
St resist 


R17,R23,R28 4.7k ohm, 
Уи, 5% resistor 


R31,R33,R34 4.7k ohm, 
Ун, 5% resistor 


R2S,R26,827 10k ohm, 
Yu, 58 resistor 
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R32 12k ohm, Мм, 
5% resistor 


R35,836 22 ohm, Ум, 
5% resistor 

R3) 2.7k ohm, Ум, 
5% resistor 


1,С2,с6,с7,С15 .001 pF, 
к 


35v e 


capacitor 
C3,C17,C19,C22 .01 pF, 


35v ceramic disk 


capacitor 


C4, CS, C8,C9,C14 .1 рғ, 
35v ce 


capacitor 


C16,C23,C28,C31 .1 pF, 


35v = disk 


capacitor 

C10,C11,C12,C13 20 pF, 
35v plasti 

с18 1000 pr, 35v 
plastic capacitor 

C20,C21 220 pF, 35v 
plast: 

c24,c27 


elec 


C25,C32 22 ur, 35v 
elec 


lyti 


C26 2.2 WF, 35v 
electrolytic capacitor 


C29,30 390 pF, 35v 
Plastic capacitor 


C33 100 pF, 35v 


electrolytic capacitor 
C34 2200 pF, 35v 
electrolytic capacitor 


сз5 10 pF, 35v 
electrolytic capacitor 

C3é,C37 1000 ur, 35v 
electrolytic capacitor 


C38 330 pF, 35v 


electrolytic capacitor 
C39 470 WE, 35 volt 
electrolytic capacitor 


CVl 10-40 pF trimmer 
pacitor 


CV2 10-70 pF trimmer 
capacitor 

VRI 0k ohm RF gain 
potentiometer 

VR2 1M ohm Sensitivity 
potentiometer 

VR3 10k ohm volume 
control potentioneter 

Li 4.1 MB coil - 27 
turns on T-28-2 
ferrite ci 


using 22 
ANG wire tap 2-turns 
from ground side 

12,14 12 turns on 
FT37-43 ferrite toroid 


13 3.0 pH- 25 turns 
#26 ANG wire on 150-2 
ferrite core 

15 12 turns on FT37-43 


ferrite toroid 


L6 1000 pH coil 


Di 185701 silicon 
Schottky diode NTE 1 


D2 optional LED - power 
“on” indicator 

Y1,Y2,Y3 10 Mi 
crystal 


(F) 3-ferrite beads - 
ont-end)- run 


through beads 


01,02,03 Dual Gate 
MOSFET 40673 or ECG222 


04,05 nJFET MPF102 

06,07 213904 NEN 
transistor 

Q8 213906 PNP 


transistor 


NES532 


01 Signet: 
Op-Amp 
Ji RCA jack - antenna 
J2 Coaxial power jack 
SPK @-chm 3" speaker 


51 SPST power switc! 


Misc PC board, wire, 
hardware, sockets, 
ete. 


Does anybody really know what time it is? The WWV 
receiver, shown in Figures 10-1 and 10-2, is designed to 
tune the National Institute of Standards and Technology 
(NIST) atomic clock for moment by moment time 
accuracy! This is а great receiver project that actually 
serves a dedicated purpose. Put one in the boat or on a 
desk and you'll always know what time it is! 

The WV receiver is quite sensitive, and with a good 
‘antenna you should be able to receive time signals most 
of the time! The receiver features easy tuning and 

small size, it can be packed up and taken anywhere and. 
runs on a 12 volt DC power supply, ora 12 volt 

battery for portale operation. An earphone jack is 
provided for headset operation so you can use it 

night or day. 


Figure 10-1 WWV time code received 
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Figure 10-2 WWV time code received — inside view 


People have always been fascinated with the 
iasurement and properties of time. What happened to 
н last second that you just spent reading this sentence? 


Perhaps this is the reason that so many of us have tuned 
‘over the years to the National Institute of Standards 
and Technology (NIST) "clock" operating at a 
frequency of 10 MHz. The cesium standard 
NIST has an accuracy of 5 x 10-15 seconds. Now that's 


accurate! In fact, the definition of a "second" is the 
duration of 9,192,631,770 periods of the radiation 
‘corresponding to the transition between the two hyperfine 
levels of the ground state of the cesium-133 atom. 

We set our clocks, watches, and chronometers to the 
оп “beep” of the radio signal that denotes the 
‘correct time to the second. In additi 
the NIST clock are also treated to the following 
(Grom the NIST web sit). 


all-in 


avid listeners of 


The OMEGA Navigation System status reports are 
i broadcast on WWV at 16 minutes 


after the hour. The OMEGA Navigation System consists 
of eight radio stations transmitting in the 10- to 14-KHZ 
band. These static 


frequen s serve as international 
ls to navigation. The status reports are updated as 
necessary by the U.S. Coast Guard, Current geophysical 
alerts (Geoalert) are broadcast in voice from WWV at 
18 minutes after the hour. The messages ate less than 
45 sin length and are updated every 3 hours (typically 
at 0000, 0300, 0600, 0900, 1200, 1500, 1800, and 

2100 UTC). Hourly updates are made when 

necessary. 


Marine storm warnings are broadcast for the marine 
areas that the United States has warning responsibility 
for under international agreement. The storm warning 


information is provided by the National Weather 
Service. Storm warnings for the Atlantic and eastern 
North Pacific are broadcast by voice on WWV at 8, 9, 
and 10 minutes after the hour. An additional segment 
(at 11 minutes after the hour on WWV) is used 
‘occasionally if there are unusually widespread storm 


conditions. The brief voice messages warn ma 
storm threats present in their areas. The storm warnings 
are based on the most recent forecasts. Updated 
forecasts are issued by the National Weather Service at 
(0500, 1100, 1700, and 2300 UTC for WWV. Since 
March 1990 the U.S. Coast Guard has sponsored two. 
voice announcements per hour on WWV giving current 
status information about the GPS satellites and related 


ers of 


‘operations. The 45-5 announce 
15 minutes after each hour. 


is begin at 14 and 


WWV radiates 10,000 watts on 5, 10, and 15 MHZ. 
The WWV antennas are half-wave dipoles that radiate 
‘omnidirectional patterns. The station uses double 
sideband amplitude modulation, The modulation level is 
50 percent for the steady tones, 25 percent for the 

[BCD time code, 100 percent for the seconds pulses 

and the minute and hour markers, and 75 percent for the 
voice announcements. That’s а lot of information being 


broadcast, and you can easily pickup these signals with 
the high frequency 10 MHz Time Receiver shown in 
this project. The WWV Time receiver has excellent 
sensitivity, selectivity, and dynamic range. (from the 
NIST web site httpi//www-nist-g0v/) 


Circuit description 


The 10 MHz WWV Receiver is shown in the block 
igure 10-3 and in the main schematic 

п Figure 10-4. The WWV Time Code receiver, 
is an AM TRF ог Tuned Radio Frequency or TRF type 
receiver. This receiver project is des 


id specifically 
for 10 МНЕ time signal operation. The block diagram of 
the WWV receiver illustrates the four major sections of 


the receiver. The receiver's front-end, as shown in the 
schematic diagram, features two sensitive dual-gate 
MOSFETs in the front-end circuit with a single-pole 
filter. An RF gain control is shown at VRI which 
adjusts the input sensitivity, via a 10k ohm. 
potentiometer. Note inductor LI is 4.1 uH coil, which. 


consists of 27 turns of 22 ga. AWG wire wound on a 


Antenna 
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опе is placed in seres with the Drain lead of QI, while 
the second ferrite bead is in series with the Drain of Q2. 
"These ferrite beads are important, so be sure to 

use them. The receiver frontend, at 11, should be 
connected to а dipole antenna "cur" for 10 MHz. TRF 
receivers are especially sensitive and are subject to 


The AM detector section matches the 2000 olim. 


impedance of the crystal iter stage quite nicely 
A sensitivity control at VRQ is a 1 megohm 
Potentiometer, which feeds directly to L а 1000 pH 
сой. Coil L6 is connected directly 10 a Schouky diode — ү 
Pen c ваен ме каа. at DI. The resultant signal is next sent through a 5.65 
И and on to a 1 pF capacitor wich feels the 

ths ШЕТ at Q4. The Source lead of QI is connected tothe f 
oe РЕН ТЯ Drain lead of QS, and the Source lead of QS is 1 

connected to ground via а 566 ohm resistor: Note the 

‘The output impedance of Q2 is 2000 ohms, which wo 22 UF electrolytic capacitors on each of the Drain 
nicely matches the input impedance of the Cahn crystal leads ofthe ШЕТА ; 
fies in the crystal iner section of the receiver. This А 
fier utilizes tree 10 MHz crystals. Choose 10 MHz When the WWV RP signal is weak, using the ine 
crystals that are marked for a 20 pF or 32 pF load off aay sonik in fhe deteetei WW signal n 
capacitance if possible. Using 10 MHz crystal азов Посла te biaa wil Bing the WWV 
‘oscillator, find three that are closest to one another in signal back in, You run the bine control pot about МОГ 
frequency. You may substitute 2.2k ohm resistors way and, af course, higher ax WWV fides out The М 
endl ofthe special 2k wi a йн penal i ase HE that he bias adds even when the WWV signal is 
bund shape. The crystal fier section utilizes a single “O8 is quie pleasing to the ear. For the 1 pF and 
dual gate MOSFET transistor at Q3. Coll LS is tums 2:2 KF capacitors, 1 used polyester film types which 
on an FT37-43 ferrite core. The output of the Cohn sounded bener than electrolytic capacitors 
crystal filter is next fed tothe input ofthe AM detector The audio amplifier section features low noise audio 
sage amplifier. Distortion is very low as ong as the inputs 


as ү" 


a, g 


Figure 10-4 WWV time code receiver schematic. Courtesy of VC7BFO — Todd Gale 


not over driven, The audio amplifier section consists of a 
dual NESS32 op-amp and three transistors. Transistors 
Q6 and Q7 are NPN types, while transistor QT is a PNP. 
type. The input signal from the detector is fed directly to 
the volume control at VR3, a 10k ohm potentiometer. 
"The input signal is first sent to the non-inverting stage of 
the first op-amp at pin 3. The output of the first op-amp 
section at pin 1 is next sent to the second stage of the 


‘op-amp through a 1 НЕ capacitor in series with a 4.7K 
‘ohm resistor to pin of UL-b. The output of UL, at pin 7 is 
then fed to the output transistor stage. The output of the 
transistor pair is two 1000 pF capacitors which coupled 
to a 330 HF capacitor which feeds the 8 ohm speaker. 
The entire WWV receiver is powered from a 12 volt 

‘wall-wart” power or can be powered from a 12 volt 

battery for portable operation, 


Receiver assembly 


‘You are probably quite anxious to begin the assembly of 
the receiver project; it is best to follow the assembly 
steps in onder. Try to avoid the urge to "jump ahead” 
installing components, Locate your layout and 


schematic diagram. Place ай the components in front of 
you and locate а 27-30 watt pencil tip soldering iron, 


Table 10-1 
Resistor colar cade chart 


Color Band Ist Digit 2nd Digit 


Black o o 
Brown 1 1 
m 2 2 
Orange 3 
Yellow 4 
Green 5 
Blue 6 
Violet 
сау E 

9 


White 
Gold 
Silver 


No color 


Make sure you have a large work table in order to 
spread out all the рап» and diagrams. A printed circuit 
board is highly recommended for this project, so you 
should have your circuit board in front of you oriented 
correctly, in order to begin populating the PC board. 
Remember that the components will be mounted on the 
vomponent" side of the circuit board and soldered on 
the "solder" side of the circuit board, the side with the 
printed circuit races. Locate a spool of 60/40 tn/lead 
rosin core solder for this projec. 


First we will begin by locating all of the resistors for 
the project. Most all of the resistors are % watt carbon 
composition type resistors except for the potentiometer. 
Before we begin building the Time receiver, take a 
moment to refer to the resistor color chart shown in 
Table 10-1. Note that each resistor will have three or four 
color bands beginning at one end of the resistor body. 
"The first color code represents the resistors first digit 
value, while the second color band denotes the resistors 
second digit value. The third color bund represents the 
multiplier value of the resistor and the fourth band denotes 
the tolerance value of the resistor. If the fourth color band 


is silver then the resistor has a tolerance of 10%, while a 
gold band denotes a 5% tolerance. If there is no fourth 
color band then the resistor has a tolerance of 20%. The 
first color band of a 10,000 ohm resistor, for example, 


Multiplier Tolerance 

1 

w 1% 

10 E 

1,000 0 ES 

10000 ES 

100000 

1,000,000 (8) 

10,000,000 

100,000,000 

100000000 

e E 

oot 10% 
20% 


would be brown with a value of (1). The second color. 
band would be black with a value of (0). The third color. 
band would be orange with a value of (000). Read the 
color codes on the resistors and compare them to the 
parts list and layout diagram so that you place the correct 
resistor in the correct hole on the printed circuit board. 
‘You can install the resistors in groups of four or five. 
Solder the first group of resistors onto the circuit board, 
then cut the excess component leads flush to the edge of 
the PC board using а рай of small end-cutters. Then 
move on to the next group of resistors until ай of the 
resistors have been installed 


Next we will move on to installing the capacitors. 
Most ай of the capacitors will have some sort of 
‘marking on them, so compare the value or marking on. 
the component with the parts list before installing the 
components on the PC board. Note that capacitors C24, 
C25, C26, C27 are all electrolytic capacitors; these 
capacitors will have additional polarity markings on 
them and they must be installed with respect to these 
polarity markings in order for the c 
properly. Each of these capacitors will have a white or. 
black band with either а plus or minus marking on one 
side or edge of the component, You must orient the 


it to work. 


capacitor correctly, so you should refer to the layout 
diagram and schematic diagram when installing these 
parts. Also note that capacitors C32 through C38 are 
also all electrolytic types. АП the other capacitors have 
no polarity marking so they can be installed in either 
direction. Now, you will want to refer to the capacitor. 
code chart shown in Table 10-2, which illustrates the 
codes used for small size capacitors. Often very small 


capacitors will not have their actual value printed on 
them, because there may not be enough room, so a 
three-digit code was developed. Look at the chart and 
compare the numbers on the chart with the actual 
capacitors to help identify them. You can go ahead and. 
install ай of the capacitors at this time. It is best to 
install the capacitors in groups of four or five at a time, 
then solder them on to the circuit board before 

moving on to the next group of capacitors; this helps 
Keep some order to the building process. It is also 
advisable to check off each of the components 

against the parts list, so you can keep tabs on your 
progress and make sure that all of the parts are 
accounted for. Solder a group of four or five 
components, cut the excess leads and then move on to 


the next group of components, This will keep ti 
an orderly fashion. 


Next, go ahead and locate and install the 
Schottky diode at DI. Note that the diode has a polarity 
marking on the glass enclosure. At one end of the 

diode body you should see a black or white band; this 
denotes the cathode side of the diode. Look at your 
schematic diagram to observe the direction of the 
cathode band in the circuit before you install 

the diodes. 

The WWV receiver incorporates іх inductors: five of 
the inductors are wound on ferrite cores, while L6 is a 
ready-made 1000 pH choke coil. Refer to the chart in 
Table 10-3 for details on winding each of the coils 
When winding the coil you will have to scrape the 
insulation off each of the wire ends in order to solder 
the сой о the сисшї board. You will need to secure the 
it board using а couple of "dabs" of 
rubber cement, Once the сой» have been secured to the 
PC board, you can solder the coil leads to the 

uit board, and then remove the excess lead 


lengths. 


Locate the three crystals, Y1, Y2 and Y3 and place 
them on the PC board, Now solder the crystals to the 
PC board and the 

edge of the circuit board, 


trim the excess leads flush to the 


Before we attempt to 
а quick look at the semiconductor. 
shown in Figure 10-5. Now locate the MOSFETs Q1, 
Q2 and Q3. These devices are very чай 
must be handled very carefully using an anti-static 
wrist-band to avoid damage before they ate soldered 
into the circuit. Transistor sockets ate highly 
recommended for all of the transistors, see the pin-out 
m for the MOSFETs and make sure you can. 

ify each of the leads before placing the MOSFETs 
‘on to the circuit board. The MOSFETS have two Gate 
leads, GI and G2, as well as a Source lead (S) and a 
Drain lead (D). Once you are sure of each of the leads, 
you can go ahead and install the MOSFETS onto 

"e circuit board. The AM detector portion of the 
receiver utilizes two nIFETS at Q4 and Q5, these 
semiconductors are also static sensitive and must be 
handled with extreme care to avoid damage. The 
AIFETS have three leads, like most conventional 

istors, but they have a Gate, Source and Drain lead, 


sensitive and. 


Table 10-2 о 
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‘Table 10-3 
Inductor coil winding information 


Coi Value Ferrite Core 
и Em T28 toroid (°) 
B FENA 

1з Em Lr 
La FT (**) 
їз FII) 
n 10008 


Description. 


27 tums #22 AWG wire on ferrite core 
1 


tums #22 AWG wire on ferrite core 


25 tums #26 AWG wire on ferrite core 
12 tums 622 AWG wire on ferrite core 
1 


tums #22 AWG wire on ferrite core 


pre-wound choke coil; Digi-Key 


P! 37-45 rd available rom RP lenis: see Append 


unlike conventional transistors, with a Base, Emitter and 
Collector. Once the n FETS have been identified, they 
сап be installed on the circuit board. Finally, the audio 
amplifier section utilizes three conventional transistors 
‘Transistors Q6 and Q7 are NPN types, while ОВ is a 


PNP transistor. Transistors have three "legs" and must 


ве oriented correctly. Notice that the part contains a 


H qm m 
ов 


ECGo22 


ECGz22 ECGo22 


[T Werne 
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Figure 10-5 Semiconductor pin-out 


Tit" side with the writing imprinted on il. Be sure to 
follow the parts diagram for correct placement. To 
install, slide the center legs through the circuit board 
and push the component as close to the board as 
possible without “straining” the leads. Identify the 
transistor pin-outs and then go ahead and install the 
transistors onto the circuit board. Remember to trim the 


эн онзи 23006 


чу = 


гҮ 


NESSSO 


NPN 


excess transistor leads after all of the transistors have 
been installed on the PC board. 

cis a good idea to use an IC socket for each of the 
integrated circuits in the event of a component failure at 
а possible later date 


Leads length from 
the board 


Now that your soldering skills are at their peak, we'll 
install the integrated circuit. An integrated circuit socket 
is highly recommended in the event of a possible с 
failure. It is much easier to simply unplug a "burnt" IC, 


rather than trying to un-solder a defective IC from the 
circuit hoard, Most hobbyists have considerable trouble 
trying to un-solder multi-pin integrated circuits from a 
PC board successfully, so it is easier to install a socket 
from the beginning. Most IC sockets will have a notch 
‘end of the plastic package. Pin 1 

will be just to the left of the notch or cut-out. Make sure 
you orient the socket, so that pin 1 will be close to C29, 
C31 and R22. When installing the IC into the socket 
make sure you align pin of the IC with pin 1 of the IC 


or cut-out and on 


socket 


That's lot of parts! Take a short break and rest your 
weary eyes. Before we start up again, we will check 
your solder joints for "short" circuits and “cold” solder 
joints. First, pick up the circuit board with the foil side 
of the board facing upwards toward you. Take a close 
Took at the solder joints in front of you. The solder 
joints should all look clean, bright and shiny. If any of 
the solder joints look dark, dull or “blobby.” then you 
need to remove the solder from that particular joint, re- 


apply solder and re-solder the joint all over again. Next, 
же will inspect the circuit board for possible "short" 
circuits. Look closely for small solder “blobs” that often 


idee circuit traces. Also ook carefully for any “stray” 
components leads which may have stuck to the Гой side 
of the PC board. Sometimes sticky rosin from solder 

can leave a residue that will 


hold” pieces of wire on 
the board, often causing “short” circuits between circuit 

Identify and install the three potentiometer; they can 
now be mounted on the metal enclosure that you chose 
to use Гог the receiver. Make up three or four inches 


leads for each of the potentiometer leads, so you can 
connect the potentiometer to the circuit board, All three 
potentiometers can be mounted on the front panel of the 

a length of speaker wire, 
connect the speaker to the circuit board. The speaker 
сап be mounted on the top or front of the enclosure. 


receiver enclosure, Us 


If you desire you can customize your new receiver with 
an LED power indicator. Install a red LED on the fro 
panel. Being a diode, this component is polarized and 
must be oriented correctly. Examine the LED and notice 
how one lead is longer than the other. The longer of the 
two leads is the anode, or (+) connection. Most diodes 
also have а flat side molded in the component body. This 
corresponds to the cathode or (=) side of the рап. This flat 
the direction of the band marking of the 
diode. Leave the diode's leads as long as possible as this 
atto the f 


should face 


component will also mo i panel as a power 
indicator. You can connect up the LED across the power. 
input of the circuit's +12 volt lead and ground, 


‘You can also customize the receiver by installing a 
closed circuit earphone jack if desired, so that the jack 
will bypass the speaker when the headphones are 
plugged into the jack. 

Moving to the ear of the enclosure, install antenna 
connector J1, you can use an RCA jack or a BNC 
connector as desired. Next, go ahead and mount a 
coaxial power plug on the rear panel of the chassis and 
then solder the connectors to the circuit board using a 
length of insulated wire. Now you will need to decide 
how you will power your new WWV receiver. You elect 


to power the receiver from a 12 volt battery or 
rechargeable power pack or from a 12 volt DC “wall- 
wart? power supply 

с 
your WWV receiver: now let's move on to final testing 
of the receiver! 


\gratulations, you have successfully completed 


Initial receiver testing 


‘This project was designed to be pretty much “plug and. 
play.” with minimal testing upon completion. Turn all 


three potentiometers to their mid-point positio 
Connect up you power supply or battery and depress the 
power switch. The power on LED should illuminate 
Connect up your outdoor antenna via connector JI. 


Now increase the RF gain control, more clockwise. 
‘You can also adjust the volume control for more gain as 
жей, You should begin to hear the “beep” signal from 
the WWV Colorado transmitting station. You may have 
to adjust VR2 until the signal is sound best in the 
speaker. If the signal is too strong, you may have to 
adjust the RF gain and volume control as needed. 

Inthe event that you do not bear any sounds from your 
new receiver, you will have to tum off the receiver and 
remove the battery and do а close inspection of the circuit. 


“The most common reasons for circuit problems is due to 
placing the wrong component in a particular circuit board 
location or possible reverse placement of a component. 
“Take a look at the Time-Code Receiver circuit board very 
carefully. Sometimes it is beter to get a pair of “fresh 
eyes" or have а friend take a look at your circuit to find a 


possible error. Look at each of the resistors and make sure 
you have placed the correct resistor in cach resistor 
location: read the color code carefully. Check the 
placement of the diodes and electrolytic capacitors to 
make sure you have installed them with respect to their 
polarity marking. Next, take a close Took to make sure that 
you have installed the transistors correctly, looking closely 
at the pin-outs with respect to the manufacturers pin-out 
diagram. Finally, examine the circuit to make sure that the 
integrated circuit has been oriented properly in its IC 


socket, since this is a common cause for error. Once you 
have fully inspected the circuit board and located your 
error, you can re-conncet the battery and switch on the 
receiver tø test it once again. 


Antenna considerations 


In order to obtain the best reception on your new WWV 
Time-Code receiver you will want to construct an 
optimum antenna. Using a random length of wire will 
give poor results. A very efficient method to use with 
the WWV Time-Code receiver is a dipole antenna 
“eut” for the proper frequency of 10 MHz, Half-wave 
dipoles are very effective antennas and are simple to 
construct. For low-power work or receiver use, you can 
use low-cost RG-58 52 ohm coax from the dipole 
antenna to your new receiver, The formula for dipole 
antennas: 234/(frequency in MHz) = “wavelength in 
feet will give the length of wire needed for each leg of 
the dipole. For example, if you wanted to build a 


10 MHz dipole for your Time-Code receiver, you 
would divide 234 by 10 MHz and the result would be 
234 feet per leg on either side of the center insulator. The 
diagram in Figure 10-6 illustrates a dipole antenna which 
сап be used with the Time-Code receiver. Depending 
upon your location, you will want to orient the antenna for 
best reception. The antenna should be placed broad-side 

‘or parallel towards Colorado for best reception. 


Using your new WLUV 
receiver 


You will have fun learning about other intresting things 
on WWV besides the time function feature, such as 
accurate tone frequencies, geophysical alerts (solar 
activity reports), marine storm warnings, the global 
positioning system (GPS) and Omega navigation system 
status reports 

Table 10-4 shows the broadcast schedule for 
WWV in Fort Collins, CO. A similar schedule 
available for WWVH in Hawaii. This diagram is 
extracted from a National Institute of Standards and 
Technology (NIST) publication. If you want to order a 
сору. it is available fr a modest charge from the 
Government Printing Office, Washington DC 20402. 
Write and ask for a current list of available publications. 
‘The two features of most interest are precise frequency 
othe carrier signal, to calibrate radio and test 
equipment, and precise time information given each 


minute as a voice transmission. But there are many 
other interesting parts of their transmissions. 


Polo or 


Insulator 
EN 


Figure 10-6 MHz dipole antenna 
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There are various tones which can be used to check 


audio equipment or musical instruments and they сап be 
captured to detect the start of each hour or each minute. 
At certain intervals, voice announcements are made for 


the benefit of other government agencies. 
"The predominant ones ate as follows: 
Marine storm warnings are prepared by the 


National Weather Service and broadcast for areas of the 
Atlantic and Pacific Oceans which are of interest to the 


US Government 


Global Positioning System status announcements are 


prepared by the Coast Guard to give current status 
information about the GPS satellites. 

Omega Navigation System reports are prepared by 
the Coast Guard to give the status of the 8 Omega 
transmitting stations in the 10-14 KHz frequency range. 
‘These serve as navigation aids. 

Geophysical alerts are prepared by the Space 
Environment Service Center of NOAA. They are 
broadcast on the 18th minute of the hour and give 


each indent by 


information of interest 1o amateur radio operators, as 


well to as various scientific organizations regarding 
solar activity, geomagnetic fields, solar flares, and other. 


geophysical statistics. This propagation information can 
help you decide when the DX will be good. 


Beginning of each hour is identified by 
0.8 second-long, 1500 Hz tone. 

Beginning of each minute is identified by 

0.8 second-long, 1000 Hz tone, 

"The 29th and 59th second pulses of each minute are 
omitted, 

440 Hz tone is omitted during the first hour of 

each day. 


You will have fun leaming about other interesting things 
‘on WWV at certain times besides just the time function. 


feature. Features such as accurate tone frequencies, 
geophysical alerts (solar activity reports), marine storm 
warnings, and global positioning system (GPS) and 
Omega navigation system status reports. 


VHF Public Service Monitor 
(Action-Band) Receiver 


Parts list 


Parts Bin VHF Public Service 
т | Monitor Receiver: 


RI,R2,R3 10kohm 
R4, R8, R13,R21 47kohm, 
dw, 5% resistor 
{ yellow-violet-orangel 
RS 410ohm, Ум, 5% 

L yellow-violet-brown] 


R6,R9,R20 270ohm, Ум, 


С red-violet-brown] 


RT,R17,R19 l0kohm, Ум, 


[ brown-black-orange] 


R10 imegohm, Ум, 5% 


[ brown-black-green] 
811,812 ikchm, Ум, 5% 
[ brown-black-red] 
RLA 33kohm, Ум, 5% 


[ orange-orange-orange] 
RIS 470kohm, Ум, 5% 


[ yellow-violet-yellow] 


R16 100kohm, Мы, 5% 


[ brown-black-yellow) 


RB 18kohm, Yw, 5% 


Copyright © 2008 by The McGraw-Hill Companies, Inc. Cick here for terms of use. 


resistor 
brown-g: 


y-orange 
22 2ohm, Мы, 5% 
red-black-gold] 
Ci,C6,C22 100pF, 35 vdc 
disk capacitor [ marked 
100, 101, or 101K) 
с2,с5 10рЕ, 35 vde 
disk 


pacitor 


Cà,C4 S6pF, 35 vd: 


disk capacitor 


C7,C8,C11,C20 .001pr, 
35 vdc disk capacitor 
001 or 102 or 128 


C9,Cl0 15рЕ, 35 w 


disk capacitor 


C13,C16,C17,C21 .ülpr, 
35 vde disk capacitor 
marked .01 or 103 or 
1005] 


C12 8.2pF, 35 vdc disk 
capacitor 

Cl4,C32,C33,C35 100 to 
2204F, 35 vdc 
electrolytic capacitor 


с15,с30,с36 а.трғ, 35 
E lyti 


elec! 


capacitor 

C18 220pF, 35 vdc disk 
capacitor [marked 220 
or 221] 

C19 22pF, 35 vde disk 
capacitor 


subminiature speaker 
jack 


Bl Svolt transi 


mir, radio battery 


35 vde disk capacitor ANT telescoping antenna 


01 or 103 
Misc PC board, battery 


holder, battery clip, 


speaker, etc 


capacitor marked .1 
E ! Keep an ear on the local action from your easy chair 


with the УНЕ Public Service Recei 
Figure 11-1. The VHF Public Service Radio will allow 
you to tune the VHF high-band Police and Fire band, 
marine band, weather band, as well as railroad 

OD dia - 424 ga frequencies. The receiver tunes any 5 MH portion of 
Insulated magnet wire the 136 to 175 MHz band, Excellent performance, less 
than 1 uV sensitivity. The receiver features: tuned input 


or 104] 


project, shown in. 


L3 slug-tuned 3 У turn 
low noise pre-amp stage with true dual-conversion 


superhet design with 2 pole Ceramic High Intermediate 
Filler or LF and 6 pole ceramic low EF filters! The 
receiver also features front panel volume, squelch, and 
tuning controls. This is a great inexpensive receiver to 


Table 11-3 


il, 


14 45 


kHz shielded 


quadrature coil, see 
Table 11-3 


Varactor diode, put on your desk at home or to “watch” local radio 
BBSOS [orange body activity while you are away from home on vacation or 
marked 88505 business tip. 

2 184148 signal diode 

1 2502498 ar 28025 

transistor Circuit description 

2,03,04 2N 

ЕН “The heart of the VHF Public Service Receiver shown in 


the block diagram of Figure 11-2 is the MC3359 
Ul SAG02 B-pin IC е 


U2 мсз258 18 


receiver IC 
03 1388 B-pin audio ate Sarden паса 
amplifier IC 


Yl 10.2482 Crystal 


10.7MHs ceramic 


brown, molded, 


ASDkHz cerami 
filter (black, 


qua re] 


DPDT push switch 


mount RCA jack 


Figure Wl. VHF public service receiver 
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Figure Па VHF monitor receiver block diagram 


integrated circuit. The integrated circuit is a complete 
high gain low power FM IF sub-system which includes 
an oscillator, a mixer, a limiting amplifier, АЕС, 

quadrature discriminator, op-amp, squeleh, scan control 


and mute switch all combined in a single IC. The 
MC3359 was designed to detect narrow-band FM. 
signals using a 455 KH ceramic filter. 

Let's get into more details of the УНЕ Public Service 
Receiver by examining the schematic diagram shown in. 
Figure 11-3. VHF signals rom the antenna are 
amplified through the tuned input circuit (L1, C3 and. 
12, C4) by QI, a microwave bipolar transistor. QI 's 
‘output is fed to the input of the SA602 IC, an efficient 
single-package (8-pin DIP) mixer-produet detector- 
oscillator. The tuneable oscillator section of the SA602 


is aligned to operate at 10.7 MHz higher than the signal 
fed and amplified by Q1. For example, to receive 
144-148 MHz signals, the oscillator must tune 154.7 to 
158.7 MHz in order for the SA602's mixing capability 
to produce a steady 10.7 MHZ output signal to the rest 
of the circuit The oscillator frequency is determined by 
L3 and its associated capacitors, and varied by the 
varactor tuning network using DI and varied by RI 


"The output from pin 4 of the SAGO2 passes through a 
ceramic 10.7 MHz filter, amplified by transistor Q2 and 
applied to input pin 18 of U2. Q3 provides AFC 
(Automatic Frequency Control) by keeping the local 
oscillator of U1 from drifting away from an incoming 
signal. This is accomplished by tuning the varactor 
circuit in the direction opposite the drift. 


Figure 1.3 VHF public service block diagram 
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The MC3359 IC has an internal oscillator controlled 


by the 10.24 MHz crystal. The 10.24 MHz signal is 


mixed with the 10.7 MHz input from UL to convert 


down to the low IF of 450kHz, The 450kH2 IF is 
filtered by FL2 and then amplified by a limiting 
amplifier in U2. Audio demodulation takes place in the 
quadrature detector, with L4 adjusting the detector. The 
audio modulation is detected in U2, and the background 
noise is used to control the squelch. U3 amplifies the 
audio output from pin 10 of U2 to a practical level for 
speaker or headphone operation. Pin 16 of U2 will 
ground the input of U3 when the squelch is closed. LA, 
а ASOKHLz IF coil, permits adjustment of the 90° 
voltage-current phasing (“quadrature”) of FL2's output 
to the FM detector demodulator (pin 8 of the MC3359). 


Circuit assembly 


Look for a clean well lit area in which to assembly your 
shortwave receiver. You will need a 27 to 30watt pencil 
tip soldering iron, some 60/40 tinvlead rosin core solder, 
a few hand tools, including a pair of end-cutters, a 
needle nose pliers, a few screwdrivers and a pair of 
tweezers to pick up small parts. Locate your schematic 
and layout diagrams and we will begin to construct your 
new shortwave receiver: Let your soldering 


tip heat 


Table 11-1 
Resistor color cade chart. 

Color Band 1st Digt 2nd Digit 
Black ° ° 
Brown 1 1 

Red 2 2 
Orange 3 3 
Yellow 4 4 
Green 5 5 
выс 6 6 
Violet 7 7 
Gray s s 
White » Й 
бош 


both the component lead wire and PC board trace 
enough so that the wire itself AND the foil trace BOTH 
become hot enough TOGETHER to melt bit of solder 
so that й flows smoothly from the pin to the PC board 
trace. Locate the printed circuit board and all the 
components and we will start. 


Locate all of the resistors for the project and place 
them in front of you, Each resistor has a color code 
Which describes its value. The first color band at o 
edge of the resistor body represents the resistor's first 
digit value, while the second color band denotes the 
second digit of the resistor value. The third color band. 
represents the multiplier value of the resistor. A fourth 
color band is the tolerance value. A silver band denotes 
а 10% tolerance, while a gold band denotes a 5% 
tolerance, The absence of a fourth color band denotes a 


20% tolerance value. Check the color code against the 
parts list and schematic before installing them onto the 
circuit board, Refer to the resistor color chart in 

Table 11-1. Place about four or five resistors on the PC 
board and place these resistors in their respective 
locations carefully making sure each one is in the 
correct location. Next, solder each of the resistors onto 
the circuit board. Trim off the excess component leads 
‘with a small pair of end-cuters. Pick up and identify the 
next grouping of resistors and install them on the circuit 
board, follow up by soldering this next batch of resistors 


Multiplier Tolerance 
1 

0 1% 
100 ES 
1000) эъ 
10000 4% 
100000 

10000000) 

10000000 

100,000,000 

1.000.000.000 

oa E 
oor 10% 


as 


to the circuit board: 
lengths form the PC board, 


Once ай the resistors have been installed onto the 
circuit board, we can move on to identifying all of the 
capacitors for the project. Note that there will be 
different looking capacitors for this project, some will 
be small disks, while others will be larger body devices 
With minus and plus marking on them. These larger 


capacitors with polarity marking are electrolytic 
capacitors and they have polarity which must be 
observed for the circuit to work correctly. Look through 
the parts pile and locate the capacitors and place them. 
їп front of you. You will notice а number of small disk 
capacitors, we will install these first. Look closely at 
cach of the disk capacitors at their markings. Sometimes 
the capacitors are very small and they may not have 
their actual value printed on them but will instead have 
some sort of code marked on them. Refer to the parts 
list for these codes or the capacitor code chart in 

Table 11-2. Locate four or five of these small disk 
capacitors, identify them and install them on the circuit 


board, while referring to the schematic and layout 
diagrams, After inserting the disk capacitors onto the 
circuit board, you can go ahead and solder them to the 
circuit board. Remember to cut the excess component 
leads. Next, move on and install another grouping of 
small disk capacitors, then solder them in place on the 
printed circuit board. Cut the extra component leads 
after soldering in the capacitors. When you are finished. 
installing the small capacitors we will move on to the 
larger electrolytic types. 

Capacitors C14, C32, C33 and C35 are all 100uF to 
200 UF electrolytic types. These capacitors will have 
either а plus or minus marking and/or black band. 
denoting polarity. You must orient these capacitors with 
respect lo their polarity markings. Check both the layout 


diagram and the schematic diagram for polarity 
references. Note also that capacitors C15, C30 and C36 
are also electrolytic capacitors with a 4.7 ИР value. 
These ioo must be oriented correctly for the circuit to 
operate correctly when power is applied. It is possible 
то actually damage the circuit upon power-up if these 
capacitors have been installed incorrectly, so pay careful 
attention when mounting these capacitors. Install the 


electrolytic capacitors in groups of two or three, Once 
they have been placed on the circuit board, you can. 
move on to soldering them in place. Remember to trim 


the excess component leads from the PC board after 
soldering. 

Next we will move to installing the two diodes 
Diode DI is the varactor "tuning" diode while D2 is a 
1N4148 silicon diode, When mounting the diodes be 
careful to observe polarity markings on the diodes. 
Usually each diode will have a black or white band at 
‘one end of the diode body. This color band denotes the 
cathode end of the diode, Refer to thes 
order to see how the 


diagram and layout diagr 
diodes should be mounted with respect to polarity 
considerations. 
Before we go ahead and install the semiconductors, 
take a look at the semiconductor pin-out diagram in 
ire 11-4 which will help you orient the components. 


Now locate the transistors from the components. 
Transistor QI is a 282498 or 25С2507А, while 
transistors Q2, Q3 and Q4 are 2N3904 NPN types. 
Transistors have three leads, a Base lead, a Collector 
lead and an Emitter lead. The symbol for the Base is a 
Vertical line, while the Collector and Emitter are slanted 
lines pointing to the Base lead. The Emitter lead is 
shown with a small arrow pointing towards or away 
from the Base lead. Refer to the schematic and layout 
diagrams to determine the orientation of the transistors. 
Clearly identify Q1, the 28C2498 or 25C2570A 
transistor. Do not con 
supplied. Position Q1 as shown on the PC board layout, 
With the fat side facing to the right, toward the middle 
‘of the board. Press the transistor snugly into the PC 
board so that only а minimum amount of wire lead is 
exposed above the board. In soldering, don't be afraid to 


seit with the other transistors 


heat to make good clean connections 


(Once the transistors are in place on the PC board, 
you can go ahead and solder them to the foil side of the 
PC board. Don't forget to trim the extra com 

leads. 


Now we are going to install FLI, the ceramic filter. 
"This component looks like a capacitor with three leads 
and may be installed either way. Next go ahead and 
locate FL2, the 4SOKHE filter. Its three leads are 
delicate and fit in only one way. At this time you can 
locate Y1, the 10.24 MHZ crystal. No special procedure 
is required. Simply press the crystal firmly into its holes 
as far as it will go. Now go ahead and solder in the 
crystal and ceramic filters, remove the excess 

leads if any. 


Table 11-2 
Capacitance code information 


“This table provides the value of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in many sizes, 
shapes, values and ratings: many diferent manufacturers worldwide produce them and not all play by the same rules. Some 
capacitors actually have the numeric values stamped on them; however, many are color coded and some have alphanumeric codes 
"The capactor's first and second significant number IDs are the first and second values, followed by the multiplier number code, 
followed by the percentage tolerance letter code. Usually ће first two digits of the code represent the significant рап of the value, 
‘while the third digit, called the multiplier, corresponds to the number of zeros о be added to the is two digits 
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Figure IU Semiconductor pin-outs 


igh the remaining components and locate 
the inductors LI through L4. Coils LI and L2 are small 
1 and # turn coils. Go ahead and install coils L1 and L2, 
they are both the same, Now. locate and install L3 the 
slug tuned coil It is important that the body of this coil 
be snug against the PC board for mechanical stability. 
which directly affects the frequency stability of the 


receiver, Make good, solid solder connections, when. 
installing the above coils. Finally locate сой L4, the 

455 KHz quadrature coil, soldering the two pins and the 
two mounting tabs. Remove any excess lead lengths if 


any: see Table 11-3 for coil winding information, 
Let's move on to installing the SA602 IC, you may 
wish to use ап В-рїп DIP socket rather than soldering 
the IC directly to the board. Reasons for doing this 
might include the peace of mind of beginners afraid of 
damaging the IC, or experienced builders testing the 
merits of the SA602's cousin, the 5502. However. 


‘Table 11-3 
Coll winding information 


L142 turn coil #24 ga. Insulated magnet wire - 5/32” OD dia 
Aircore сой. 
Ls 
‘wire on form - use series 49A coil 
Circuit Specialists (49A127MPC). 
L4 SOR shielded quadrature coil 


‘TOKO America Сой (TMC-81282). 


please be aware that we have seen more service 
problems with improper socket insertion than from 
soldering heat damage to ICs, Even if this is your first 
IC, don't be afraid to use enough heat to make eight 
‘clean connections, but DO be sure to correctly orient 
the end marked by a band, dot, or notch. Before 
soldering, make sure that the IC or socket is perfectly 
fat against the top of the PC board. Install Л. the 
A602, in accord with the preceding directions, 


Now, install MC3359 IC, U2. Asin the case ofthe — ( 
A602 IC, you could choose to install an 18-pin IC 

socket rather than soldering the IC directly. Re-read the 
discussion of IC sockets offered for the installation 

of UL. Larger ICs such as the MC3359 require 
considerably more care in socket insertion, Notice that ( 
the end of the IC marked by a band, dot, or notch must 

be oriented correctly as shown on the parts layout 

diagram. Solder cach of the 18 connections carefully. 


3 tum coll ferrite slug tuned сой, unwind original сой from form and rewind 3/ turns of #24 ga, insulated magnet 


Make sure you have good lighting as well as good 
technique to make sure that no solder "bridges" flow 
between the connections. 

Finally locate and install U3, the LM386 IC audio 
amplifier integrated circuit, Once again use of an IC 
socket is highly recommended, Solder the IC socket to 
the PC board and insert the LM386 paying particular 
attention to the small notch or indented circle on the top 
of the IC body. Pin 1 is to the left of the notch, 
cut-out or indented circle. 


‘Take a short well-deserved break and when we return, 
же will install the remaining components on the PC 
board and finish up building the receiver. Now locate 
power switch S1. Press 51 firmly into its six holes and 
solder all six pins. The switch fits the board only one 
жау. Next, install JI, the RCA-style antenna jack and 
solder all four points. Now, install 12, the subminiature 
headphone jack. Solder all three points. Be gentle 

and patient in inserting, so as not to damage the 

solder tabs. 


Locate ай three potentiometers and we will install 
them now. Potentiometer controls R1, R2 and R3 are all 
mounted in a row next to switch S1. Insert the three РС 
mount potentiometers into their positions. Check that 
the controls are pressed in firmly and straight against 
the top of the board, Solder the three center pins and 
then the two larger mechanical mounting tabs. Use 
enough solder fora solid connection 

The circuit board may require a few jumpers 

ut" component leads make good jumpers. 


jumpers and solder into place, remember to 
excess leads. We are now down to the home-strech. 


Install the battery snap terminal in the two holes below 
S1, making sure that the positive (red) lead is inserted 
to the (+) hole on the PC board. 


Finally, go ahead and mount the battery bracket, it 
may be attached in a variety of ways. A wire jumper can 
be passed through the two holes on the PC board, then 
both ends soldered on the underside of the board. You 
may prefer to use very small screws or even а double- 
sided mounting adhesive strip or glue. In using such 
methods, make sure that the battery will not block the 
PC board's mounti 


Wiring of the PC board is now complete. If you have 
the patience, we suggest a short break. Then take a 
magnifying lens and a bright light and examine all your 


solder joints, touching up any connection which appears 
less than perfect. Make sure all excess leads have been 
med, and that one is not bent back flat against the 
board, possibly causing a short. Brush the solder side of 
the board with a stiff brush to make sure that no loose 
timmings or solder drippings are lodged between 
connections. Connect up a suitable antenna 
up the 9 volt battery to the receiver and you are ready to 
шу ош the receiver for the first time. 


id connect 


After power is first applied and you have connected 
up your antenna, you will need to adjust the gain 
control to midrange. Next, you should adjust the 
squelch control just below the threshold point, so that 
you can hear the normal background hiss. Now begin 
turning the tuning control and you should soon come 
across а public service transmission from a local police 
or fire broadcast. 


In the event that you do not hear any hiss coming 


from the speaker or headphones, or you do not hear any 
stations after about 20 to 30 minutes, then you may have 


to troubleshoot the receiver for any errors that may have 
occurred during the building process. First, disconnect 
the battery and ant 
circuit board from the enclosure. Have a friend assist 
you in inspecting the circuit board; а different set of 
eyeballs can often help to find errors quickly 


ına and un-mount the receiver 


The most common causes for circuit failure are 
resistors placed in the wrong locations, the second. 
possible cause for errors are improper installation of 
diodes and electrolytic capacitors. Make sure that you 
recheck the orientation of these components one more 
time and refer to the schematic, and parts layout 
Another possible cause for mistake is the 
stallation of transistors and integrated 


diagran 


improper 
circuits. Be sure o recheck the orientation of 


transistors. Each transistor has three leads, an 
Collector and a Base lead. Closely inspect and compare 
the schematic diagram along with the parts layout 


diagram and manufacturer's specifications sheets to 
censure that you have oriented the transistors correctly. 
Lastly integrated circuits are often placed backwards in 
their sockets. After you have checked all the above tps, 
‘make sure that the battery is connected correctly with 
the black battery or minus lead (=) connected to the 
circuit ground and the plus (+) or red battery lead 
connected to the power input regulator of the circuit 
Reconnect the battery and the antenna and then switch 


the receiver to the “On” position and retest the receiver 
once again to make sure that it is now working. 


Testing, alignment 
and adjustment 


order to prepare the VHF FM Receiver for reliable 
toring operation, you will need a few basic tools, 
such as useful VHF signal source, a hexagon 
чи tool for L3, and a small 
Screwdriver to adjust LA. To align your new receiver, 
уой will need to locate some sort of a signal source. 


metalli сой slug aligns 


jal сап be from your test bench equipment or 
a "ive" source such as a local repeater. The “live” 


signals are best for fir but they also have that 
VHF communications character of being fast and to the 


point. Good test bench signal sources include your own 
r, if you are licensed to use it, a signal 


generator or grid-dip oscillator. If you do not have a 
steady test signal source for the band within 

135-175 MHZ of primary interest to you, and still wish 
to verify immediately the proper operation of your 
receiver, а good and steady VHF signal source will be 
your local NOAA Weather Service station, broadcasting 
160MHz. Once you have verified reliable 
reception of your regional NOAA station, adjustment 10 
your desired list 


ig range will become easier. 
If you do not already have a set of plastic or nylon coil 

alignment tools and do expect to пу further ham radio or 

electronic hobby projects, such tools are worth having 


and can be found inexpensively at any electronics store 
Radio Shack. While a metal hex key wrench 
сап fit the сой slug, the metal itself would damage the 
сой inductance drastically and therefore should not be 
used. With patience and sandpaper, а useable tool mig 
be formed from a wood or plastic rod. 
The ali 
first make sure the power switch is off. Next, connect. 
the antenna, earphone or speaker and battery, then tum 


ien procedure should begin as follows: 


the slug of L3 until it is even with the top of the сой 
form. Then tum the slug of L3 clockwise seven turns 
back into the form. 

Now, tum the slug of LA until it is lush with the top of 
the сой and then tum it two turns back into the coil. Next 
tum ай three controls to the left, fully counterclockwise. 


Now, you can tum the power switch to “On” Now tum. 
R2 (volume control) until you hear some noise. Finally, 


adjust 1А for maximum noise from the speaker. 
Further alignment now consists of adjusting the 

‘oscillator coil L3 to permit the tuning control (RI) to 
cover the S MHz segment between 135 and 175 MHZ of 
primary interest to you. Assuming you wish to adjust 
or the 2-meter 144-148 MHz Amateur Band, adjust L3 
until you hear your intended test signal. IF you are a 
beginner with no license or other equipment, any ham. 


‘operator with a 2-meter transceiver should be willing to 
give you the test signal and extra help that you need. 
Your new УНЕ receiver is very sensitive, so operate the 
transceiver on low power on a simplex frequency from a 
distance of at least across the room. An 8” piece of wire 
will be a sufficient receiving antenna for such tests. If 
you don't know any hams, visit a friendly two-way radio 
Service center to get close to the test signal you need! 


Receiver sensitivity 


Your FM receiver features sensitivity under 1 ux 
Radio hams constantly marvel at how an FRI46 displayed 
at hamfests tunes in dozens of hand-held QSOs on the 
premises without an antenna connected! You can expect to 
monitor local repeater and simplex transmissions easily 


using a simple ground-plane style antenna, 


Customization 


For many people, а pilot lamp to indicate "power o 
more than а nice touch. They expect it and depend on it. 
Adding a simple LED power-on indicator to your УНЕ 
receiver is easy. АП you need is the LED itself and a 
small Ik to 2.2k resistor. Study the PC traces between 
the positive battery supply wire and the on-off switch. 
The unused connectors on top of your switch are an 
ideal point to get the + DC voltage needed for the anode 
(longer lead) of the LED. Plan where and bow you wish 
to install the LED in your enclosure. 


Locating the LED immediately above the on-off 
switch is logical and ideal. The simplest way to make a 


good installation is to drill a neat hole just slightly 
smaller than the diameter of the LED. Then, enlarge the 


hole a litle bit at a time just enough to let the LEDbe stations which 
pressed in and held firmly. The resistor may be май 


е further away than just the local 
you may want to install some sort of an 
sted to either the anode or cathode of the LED, outdoor antenna such a ground plane or Discone. 
but the anode MUST go to + DC, with the cathode antenna for VHF operation. Since most of the 
sted to the nearest common ground point. transmisi 


in this band are of vertical polarization, 
vertical antennas, ground plane and Discone 
antennas will work best in this band. Various VHF 
d scanner type antennas from your local Radio Shack 
Hntenna considerations store will work fine. The chan illustrated in Table 11-4 
shows the utilization of the VHF Public Service band. 


Have fun and enjoy you new VHF “action” band 
enna. IF you wish to receive ani 


For local VHF reception, the VHF receiver will operate 


fine just using a whip 


‘Table 11-4 
VHF high-band frequency band utilization. 

150905 Mz to 151.130MHz Highway maintenance 

151.145MHz to 151.475 MHz Forestry conservation 

152030MBz to 15240MHz Mobile telephone 

152270MHz to 152.450MHz Taxi services 

152510MHz to 152.510MHz Mobile telephone 

153410MBz to 154.115 MHz Uiltiestighupowerfwater and local gov't 
153.830/153.890/154.010/154.070MHz Fire 

154.130MHz to 154.445 MHz ке 

1546S0MHz to 155лто0 Мн» tate & Local police 

155715 MBz to 156.255 Mz Local Gov't police highway maintenance 
156.275Miz to 157.425 Miz Marine Frequencies 

157530MBz to 158.265 MHZ ‘Tax & Mobile telephones 

158:280MBz to 158 46OMHZ Utilities waterlpowerîndustrial 
15830MBz to 159:210MHz Highway Maintenance & police 

159225 MHz to 159.465 MHz Forestry 

159495 Mz to 1601200 мн» Motor carrier trucks 

160215MBz to 161.565 MHz Railroad 

161.640MHz to 161.760MHz Broadcast pickups & Studio to Xmiter Links 
161300MHz to 16200MHz Maritime Shore Stations 

162400MHz to 162.550MHz NOAA weather broadcasts 

162250 Mz to 173.500Mz Gov't sonobuoys 

16900MHz to 172.000 Miz Low power wireless mikes 

1732057 MHz to 113296 Fixed/mobile industrial & remote control 


173400MHz to 173.5000 Mz Remote contol & telemetry 


6 & 2-Meter Dual-Band 
Amateur Radio Receiver 


Parts list 


Parts Bin  &N2 Meter Amateur Radio 
Receiver 


RL 68k, Ym, 


RS 20k St ун 
R8 8.2k, St Уи 


R9 Jumper wire (use a 


чап, VR3 100k 
potentiometer 
(chassis mount) 

уаз 5k, 20% linear 
potentiometer (chassis 
mount) 


cl 120рғ, 25v 


capacitor (121) 


C2 .005ығ, 35v 208 
= (502) 
C3,C4,C9 „ЛР +80, -208 
capacitor (104) 
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CS 3.9pF, 50у disk 
apacitor 

C6 33pF, 50%, 108 disk 

apacitor 


470pF, 50v, 10% 
50v disk 


CB ТРЕ, 25v, 208 disk 
capacitor 
C10 1000pF, 50v, 

10% disk 
02) 
C11,C13,C16 .01pF, 
50v, +80, -208 


pacitor 


capacitor (103) 


? Sip, 25v, 10% 


apacitor (51K) 


68pF, 25v, 10% 
capacitor (68K) 


C14, C21 4.7uF, 50v 
Radial capacitor 


C15 2204F, 16v Radial 


capacitor 

C18,C19,C20 .1nF, 50%, 
480, -20% capacitor 
04) 

C22 .047ығ, 50v, 
480, -20% capacitor 
n 


D2 Diode 1N914 
silicon diode 


1C Mc3362P FM 
1с 


U2 IC IM386N-1 Audio 
Amp 1C 


LL Coil (4.5 turns 


coated wire- #24 ga.) 


12, L3 Coil (on form 
with core) 


41 (1.5 turns 


coated wire- $24ga.) 
L5 .64mH Coil (yellow) 
I-F Transformer 
c 


301) 
1 45SkHz Ceramic 
Filter 


2 10.7MHz Ceramic 
Filter 


2aSwiz Crystal 


Q Switch Slide 


в 


volt transistor 


SPER Bohm speaker 


E 


Misc PC Board, battery 


holder, battery clip, 


The 6N2 receiver is а dual conversion, dual band 


amateur radio receiver; it combines the excitement of 


two very active amateur radio bands in one small 


receiver, see Figure 12-1. The 6N2 receiver will allow 


radio enthusiasts, both the young and old, to get a 


Figure 121 6N2 meter amateur radio receiver 


glimpse of the active world of VHF amateur radio. This 
receiver combines both the 


jeter and the 6-meter 


bands which are popular with radio enthusiasts around 
the country. The 2-meter band is probably the most 
active ham radio band especially for newcomers with а 


technician class Но 


usually quite good in most parts of the country. The 
jeter band features many ham radio repeaters, and in 


some have wide-area long-range repeaters in most US 
states and in many Canadian provinces. These ham 
radio repeaters allow amateur radio operators to 
communicate over long distances. The 6-meter band has 
often bee ‘magic band.” This amateur band 
is usually only used for fairly local coverage but when. 
the bu 


called the 


is "open" you can often hear hams on the 
‘opposite side of the US or in Cuba or the Caribbean, 


Which is really exciting! 


‘You can listen-in to these exciting two ham radio 


bands and hear ай the action, day or night with the 6N2 
portable receiver. You may just decide the action sounds 
like something you would like to be part of, and you 
сап easily get your own bam radio “ticket” or license. 
Contact the Amateur Radio Relay League (ARRL) at 
hitp//wewwarsLorg; they have many books, publications 


as well as introductory videos. They are a great resource 
in locating local ham radio clubs, where you can make 
friends and learn а lot about ham radio and 

“The 6N2 radio is known as à narrow band FM VHF 
receiver. FM of course is a type of modulation 
and is denoted as Frequency Modulation. Frequency 
‘modulation means the data or voice changes the 
frequency of the radio wave. The other popular 
forms of modulation are AM (Amplitude Modulation) 
and PM (Phase Modulation), We also mentioned 
narrow band, which notes that the selectivity of the 


n is limited to only enough frequencies to 
pass voice or low frequency data. A commercial 
broadcast FM receiver would have a bandwidth large 
enough to pass music and high frequency data 

The 6N2 receiver is a dual conversion, two-band 
radio receiver. In а dual conversion receiver, the original 
radio frequency is converted first to а 10.7 MHZ 
intermediate frequency (LF) and amplified in (Block 4). 
"The 107 MHz signal is then converted to 455 KHZ and. 
amplified in (Block 3). Noise is removed and the 


Antenna 


Б 


Tamen E = 
"E pn move noise | 
ала demodulate атру 
and amply and атру м domed | 
вожа Blocks Block? 
Block 1 


Figure 12-2." meter amateur radio receiver block diagram 


modulated signal is recovered from the 455 KHZ LF 
signal in (Block 2). The audio signal is amplified to 
drive a speaker in (Block 1), see Figure 12-2. The 6N2 
receiver specifications are illustrated in Table 12-1 


So you ask, why dual conversion? To answer this 
question, take a look at the diagram shown in 

Figure 12-3, and it may become more clear. In order to 
obtain the desired intermediate frequency (IF) signal by 
mixing the local oscillator with the desired radio 
frequency, an unwanted output may result due to a 


transmission spaced one intermediate frequency or (LF) 
оп the opposite side of the oscillator (image). By using 
a large LF frequency, this image is moved further out of 
the band of desired frequencies. The second conversion 


Table 12-1 
The БМ amateur radio specifications 


2-meter band covers 144 MHz to LAS ME 
meter band covers 50МН to 54 MHZ 


Single supply voltage (4-125) 
le cureat—4 millumps 


ариз referenced to ground 


aput resistance - 50k 


Зе семена ouput voltage 


+ Total harmonie distortion less than 0.2% 


Output power with 9 volt supply voltage 
Voltage gain with 10 pF from pin to & - 200 or 46 dB 
Voltage gain with pins 1 and 8 open - 20 or 26 dB 
Bandwidth with pins 1 and В open - 300 KHZ 


Speaker 


provides the selectivity to filter out the desired narrow 
band transmission. 


The 6N2 receiver operates on two of the most 
popular УНЕ amateur radio bands. The 6N2 VHF 
amateur radio receiver receives both the 6-meter ham 
band and the 2-meter ham bands, and you can select the 
band with a band-swîleh. 


To help you visualize the relationship between 
frequency and wavelength, take а look at the diagram. 
shown in Figure 12-4. If the speed of a wave (meters 
per second) is divided by the number of waves that pass 
а given point (cycles per second), the seconds cancel 
and you obtain the wavelength A = meters per cycle. 
The speed of radio waves is approximately 300,000,000 
meters per second. If the frequency is 50 to 54MHz, 
the wavelength becomes 300,000,000/50.000,000 or 

6 meters. So for the 2-meter band, which is 
approximately 150 MHz, the wavelength becomes 
300,000,000/150.000.000 or 2 meters. The actual 

bands are: 2-meter band which covers 144 MHZ to 

148 MHz, and the 6-meter band which covers 50 MHZ 
10 54MH. 


The 6N2 dual band VHF receiver is composed. 
of four major blocks, ie. blocks 1 through 4. It is 

a bit easier to Follow how the receiver works if we 
break it down into smaller defined blocks, see 

ie 12-5, The heart of the receiver is the 

integrated circuit at UI, an almost complete FM. 
receiver on-a-chip. The FM receiver chip only 

requires timing components, a crystal and RF tuning 
components, a filter. The output of the FM radio 

chip is sent to the audio amplifier chip at U2. Power for 
the receiver is regulated via the regulator chip at U3, 


Desred band 
et requeries 
< лови osito 


mage frequency 


Desired frequency, 


‘Single conversion wilh 455 KHz Frequency 


Second conversan 
М Desired band 
10455 kiz _slirequencios 
сузш oscilator, Desired основаше 
3110245 Mz 7 frequency ^ 


rH Image frequency 


Double conversion puts the image outside the desired band 
and sti allows narrow band output 


Figure 12-3 Single vs. double conversion receiver 


The receiver is relatively straightforward and c 


therefore be constructed in stages, one through four. 


We will begin with Stage 1, which can be built and The audio amplifier – 


tested separately. You cun propres sp by tp and block 1 
Dull and tet each tage before moving o o de net 


stage. Let's begin with Block 1, the audio amplifier "The audio section in this receiver is amplified by using 
stage. an integrated circuit audio power amplifier. The output 
vs. 


Frequency modulation 
‘Amplitude modulation 


metes. | 


Er 


амне 


2meter band covers 144 to 148 MHz 
meter band covers 50 t0 54 МН 


Figure 124 Frequency coverage diagram 


Antenna 


o> at 
В ms ل‎ 


show 


Figure 12-5 УНЕ public service receiver schematic. Courtesy of Elenco Electronics 


impedance of the amplifier is low enough to drive an 
ohm speaker directly. The coupling capacitor value is 
picked to pass audio signals down to 100 cycles by. 
‘matching the reactance of the eapacitor with the speaker 


impedance. 


Due to the high input resistance of the amplifier 
(S01), the audio coupling capacitor C3 can be as 

small as 0.1 pF. The equivalent resistance at the 
junction of RS and VR is approximately 6.6K (the 
parallel combination of R8, VR3 and the SOK input 
impedance of the LM-386). The capacitor C2 and this 
equivalent resistance sets the 3 dB corner used to 

IF voltage at pin 13. A simple RC. 

filter attenuates а a rate of 6 dB per octave (an octave is 
the same as doubli 


the frequency). By using 6.6K as 


the equivalent resistance and 0.005 pF as the 
capacitance, we get a 3 dB comer at approximately 
ASH. To get to 455 KHZ, you must double 
AKI approximately 6.6 times. This equates to a 
reduction of the IF voltage at the R8 - VR3 junction. 
of 39.6 dB (6 dB per octave times 6.6 octaves), ог 
95 times, 


Recovering the 
data - block 2 


In working with FM receivers, there are some terms that 
need to be defined. First, let's dete 
deviation as the frequency swing of the 
FM signal, When no modulation is present, the 
incoming signal is a fixed frequency carrier wave (Fe). 
Positive deviation (Fp) is the increase in Fe due to 
modulation, and negative deviation (Fn) is the decrease 
їп Fe due to the modulation, The detector must be linear 


over the maximum total deviation (Fp max. - Fn max.) 
produced by the transmitter o distortion will occur. 
Before the second LF signal reaches the detector, it is 
applied to а limiting amplifier inside the integrated 

circuit. A limiting amplifier is designed to remove any 


amplitude variations in the signal by amplifying the 
signal well beyond the limit ofthe amplifier. The 
(FM) are not affected by the 
iter removes the affects of fadin 


frequency ушай 
limiter. The 


(driving through a tunnel) and impulse noise (lightning 
and ignition). These affects produce significant 


‘unwanted amplitude variations in the received signal, 
but minor frequency variations. Noise immunity is one 
of the great advantages of frequency modulation over 


amplitude modulation. The remaining signal contains 


only the frequency modulation 


The 6N2 receiver uses a quadrature detector to 
demodulate the FM signal. After the noise is 

removed by the limiter, the signal is internally 
connected to the quadrature detector. A parallel 
nected from pin 12 to the 
power supply. This circuit produces the 90° phase 
needed by the quadrature detector. A resistor shunting 
this сой sets the peak separation of the detector. If the 


tuned circuit must be с 


Value of the resistor is lowered, it will increase the 
linearity, but decrease the amplitude of the recovered 


audio. 


The quadrature detector combines two phases of the 
LF signal that are 90° apart, or in quadrature, to recover 
the modulation. The shifted signal is used to gate the 
non-shifted signal in a synchronous detector. When the 
frequency increases above the carrier frequency 


(positive deviation) the phase shift increases causing a 
decrease in the width of he gated impulse output. In a 
similar manner, when negative deviation occurs, the 
gated impulse output will widen, The gated output is 
then filtered to remove the pulses and recover the 


modulating signal. 


455 kHz conversion — 
blocks 3 & H 
The frst local oscillator should be set at 133.3 MHZ to 


137.3 MHz for the 2-meter band and 39.3 MHz to 
43.3 MHz For the 6-meter band. This oscillator is free- 


input to an LF frequency of 10.7 MHz. Thi 
then filtered through a ceramic filter and fed 
second mixer. If the oscillator of the second mixer is 


precisely set at 10.245 MHz, it will produce an output 
containing the sum (20.945 MHz) and tbe difference 
(0455 MHz or 455 KHZ) frequencies. This 455 KHZ 
signal is then sent to the limiter, detector, and audio 

vers are doubly balanced to reduce 
ted) responses. The first and second 
wersion gains of 18 to 22 dB respectively. 


circuits. The m 


spurious (ши: 
mixers have с 


Conversion gain is the increase in а signal after the 
signal has been converted to а new frequency an 
amplified. For both converters, the mixers are designed 
то allow the use of pre-tuned ceramic filters. After the 
first mixer, а 10.7 MHz ceramic bypass filter is used. 
"This eliminates the need for special test equipment for 
aligning LF circuits. The ceramic filter also has a better 
aging and temperature characteristic than conventional 
LC tuned circuits. 


Assembling the 6N2 
receiver 


Before constructing your new 6N2 receiver, you will 
need to locate a clean well lit, well ventilated work 

П pencil tipped 27 to 33 watt 
soldering iron. You should also locate а spool of 22 ga. 
rosin core solder, a small container of “Tip Tinner” 
from your local Radio Shack store. “Tip Tinner” helps 
то clean and dress the soldering iron tip. Place the 

sche 


space. Locate a sm 


naties and parts layout diagram in front of you 
along with all of the project components. A few small 
tools would be helpful to constructing your project, so 
find a small pair of end-cutters, a pair of tweezers, a 
magnifying glass, a small Phillips and flat-blade 
screwdrivers, and we can begin, When building a 


Table 12-2 
Resistor color code chart 

Color Band 1st Digit 2nd Diait 
Black ° ° 
Brown 1 1 
Red 2 2 
Orange 3 3 
Yellow 4 4 
Green 5 E 
Blue 6 в 
Violet 7 7 
Gry B s 
White » Й 
Gold 


Nocolor 


project with integrated circuits it is wise to consider 
installing integrated circuit sockets on the PC board, as 
а form of insurance in the event of a posible circuit 
failure somewhere down the road. It is much more easy 
to simply unplug а damaged IC and simply replace it by 
plugging in a new one. 


Before we get some momentum on the project, you. 
may also want to refer to the chart in Table 12-2. 

‘This table lists the color codes for the resistors, and will 
greatly aide you in constructing the receiver. Go ahead 
and locate resistor RI, а 68k resistor, its color code is 
(blue-eray-orange). Now locate resistor R2, a 47k oh 
resistor with (yellow-violetorange) color code. Place 
these resistors on the circuit board in their respective 


locations and solder them in place. Now you can 
identify the remaining resistors and place them on the 


circuit board and solder them in their proper locations. 
Use your end-cutters to trim the excess component 
leads. Cut the extra component leads flush to the edge 


of the circuit board, 


Now locate and install capacitors; fist locate and 
identify capacitors СІ and C2. Capacitor СІ is a small 
disk capacitor marked (121) or120 pF. Small capacitors 
often do not have their actual values printed on them but 
use a three-digit code to represent their value. Refer to 
the chart in Table 12-3 to help you identify the small 
capacitors. Now look for capacitor C2, its value 


‘Multiplier Tolerance 

1 

10 L 

100 ES 

10000) E 

1000 E 

100000 

1000000 (M) 

10,000,000 

100000000 

1000000000 

о ES 

on 10% 
20% 


Table 12-3 
Capacitance code information 


“This ble is designed to provide the value of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in 
many sizes, shapes, values and ratings; many different manufacturers worldwide produce them and not all play by the same rules. 
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is 005 uF, but may be marked (502). Go ahead and 
install these capacitors in their respective locations on 
the circuit board. Remember to trim the excess 
‘component lead lengths with your end-cutters. Next, 
locate the remaining small capacitors and install them 
оп the circuit board, 

4 install the 
electrolytic capacitors. Electrolytic capacitors are 
generally larger in size and higher in value than the 


Next, we are going to locate 


small value capacitors and usually they are vertical or 
horizontally mounted. Remember, electrolytic 
capacitors have polarity and must be installed with 
respect to this polarity if the circuit is going to work 
properly. The capacitor's value will be printed on the 
body of the capacitor along with a white or black 


polarity marking, either a plus or minus marking. 
Pay attention to this plus or minus marking and 


align it with the proper holes on the PC board, you 
will have to refer to the schematic and or parts 


layout diagram when placing the electrolytic 
capacitors. Locate and i 


stall the remaining 
electrolytic capacitors onto the circuit board. 
Remember to trim the excess electrolytie 

capacitor leads after they are soldered in place. 

In this project there are two silicon diodes. Diodes 
are generally rectangular in shape like a resistor but 
they are often clear glass or painted black. You will see 
a black or white band at one edge of the diode body, 
this marking denotes the diode's polarity. The colored 
band isthe diode's cathode lead. When installing the 
diode make sure that you observe the polarity marking 
by referring to the parts layout and the schematic 


diagram. Polarity is important and must be observed in 
order for the circuito work properly. 

The 6N2 receiver has two crystal filters, a 455 KHZ 
опе and a 10.7 MHz. one. These devices are small 
ıhree-lead devices and look much like a small capacitor 
With three leads. Make sure that you can identify them 
properly before installing them on the circuit board. The 
455 KHZ unit connects to UL at pins 5, 6 and 7, while 
the 10.7 MHZ crystal filter is connected to pins 17, 18 
and 19. The receiver also employs a single 10.24 MHZ 
crystal which is connected between pins 4 and 6 
This is a two-lead device and is usually a small 
metal c 


Now locate the air-wound coils LI and L4. Coil LI is 
tums of wire, it will be placed on the right edge of 


4 


the PC board, and coil L4, a 1% tur air-wound coil, will 
be mounted at the bottom center of the board. Coils 

12 witha 

ferrite tunable slug in the center of the form. Coil LS is a 
(0.64 mH coil in a small metal can with five leads, Coil 


nd L3 are 9 tum coils wound on a coil for 


LS is a tunable slug tuned coil with a yellow ferrite core, 
see Table 12-4 for coil winding details. 


‘The 6N2 receiver utilizes three integrated circuits. 
Before we go ahead and install the integrated circuits, 
let's take a brief look at the semiconductor pin-out 
diagram shown in Figure 12-6. The main receiver chip 
UL is the Motorola MC3362, a 24 pin dual conversion 
FM receiver on-a-chip which contains oscillators, 
mixers, quadrature discriminator, and meter drive/carrier 
detect circuitry all in one chip. The audio amplifier at 
U2 is an LM386 chip, while U3 is volt regulator, an 
LM78L05. When installing the integrated circuits, you 
will need to identify the pin-outs of each of the 
integrated circuits, It is advisable to install IC sockets 

i the ICs on the circuit board, to avoid the 
suit failure at a late date. It is much easier 


to simply unplug an IC and insert another without 
un-soldering a 24 pin chip from the circuit board 
Integrated circuits will generally have a small cut-out at 
‘one end of the IC package or а small indented circle at 
‘one end of the chip. Pin one (1) of the integrated circuit 
will be to the left ofthese markings. Be sure to orient the 
IC before placing into its proper socket. Note that pin 1 of 
UL will connect to the junction of capacitors C7 

and C16, 


Table 12-4 
Coll Winding Information. 


и 


12,13 8% tums #24 ga. insulated magnet wire coil wound 
‘on 49 Series form - ferrite slug adjustable 
(A9A127MPC) Circuit Speci 


Remove original сой from form and rewind 


[7] 


LS бган Coil (yellow) 455 kHz LF Transformer 
Circuit Specialists 21300) 


Figure 12-6 Semiconductor pin-outs 


Finishing the PC board 
assembly 


Now cut three 3” pieces of wire from the roll of 22 
/^ of insulation off each end. 


gauge solid wire and strip 
Using these wires, solder the Sk potentiometer (VR2) to 
the PC board. Be sure to mechanically attach each wire. 
Note that VR3 is the tuning control potentiometer the 
center lead is connected to the PC board hole marked. 
(D), while the left-most pot terminal gets connected 10 
the hole marked (N). The final potentiometer wire on 
the right side of the potentiometer goes to the hole. 
marked (P). 


Finally, connect up a short piece of coax to the 
terminals on the PC board marked ANT and GND. 

The center wire of the coax goes to the terminal 
marked antenna (ANT) and shield wire from the coax 
goes to the terminal marked ground or (GND). The 
other free end of the coax goes to RCA antenna jack 
Which gets mounted on the front panel of the 

chassis box. 

After completing the circuit board, take a short break 
and when we return, we will examine the circuit board 
for possible "cold" solder joins and "short circuits 
Pick up the circuit board with the foil side of the circuit 
board facing upwards toward you. First, we will look at 
the circuit board for possible “cold” solder joints. Take 
а close look at the solder joints, they should all look 
clean, shiny and bright. If any of the solder joints look 


dark, dull or “blobby,” then you should un-solder that 
particular joint and clean it and then re-solder the joint 
so that it looks clean, shiny and bright, Next we will 

examine the circuit board for possible 


The front panel 
assembly 


The speaker was mounted on the receiver's front panel 
Using the three black 4-40 screws, 4-40 nuls and #4 
internal woth washers, mount the three small right- 
angle brackets to the speaker mounting holes. The short 
side of the brackets should be against the panel. Use a 
blunt tool to bend the brackets over the speaker. Using 
the hardware shown, mount the phono jack. Using the 
hardware shown, mount the On-Off switch, 2M/6M. 
switch, squelch pot, volume pot, and tuning pot to the 
front panel. 


Orient the speaker terminals, so they don't interfere 
with the nearby battery mounting. Solder the loose end 
of the shielded cable to the phono jack, center 
conductor to the phono jack terminal and shield 10 the 
GND terminal. Peel the backing off one side of the 4" 
wide, double-sided tape and stick it to the battery 

clamp. Peel the backing off the other side of the 
double-sided tape and stick it to the inside bottom of the 
plastic ease, With the power switch OFF, connect a 9V 
alkaline battery to the battery snap and put the battery 
into the battery clamp. When the final test and 
alignment (next section of manual) is completed, 

place the front plate on the plastic case and insert the 
Tour nylon plugs into the holes in cach corner of 

the plate. 


Connecting the front 
panel parts to the 
PC board 


‘To wire the speaker, pot and switch, cut the indicated 
length of wire from the roll of 22 gauge solid wire and. 
мир "of insulation off each end. Next, go ahead 


and mount the phono jack at JI. Finally mount the 
On/OM switch, the 2meter/6 meter band switch, the 
squelch potentiometer, the volume potentiometer, and 
tuning potentiometer to the front panel as shown 

in Figure 12-7. For the jumper wire, cut 2” of 22 gauge 
solid wire, strip 4” of insulation off each end and solder 
to the points indicated. Attach two 4” long pieces of 
insulated wire to the speaker terminals and solder them. 
Now solder two 4" pieces of insulated wire 

то the On-Off switch, use the center terminal and 

опе of the outside terminals on the switch. Мем attach 
three 3" long insulated wires to the volume control 

on VR3. 


Next locate the Squeleh control (VRI) and solder two 
3” long insulated wires to the potentiometer. Take the 
two free wires and connect them to the PC board. The 
center terminal from the potentiometer goes to the PC. 
board hole marked (Q), while the other potentiometer 
lead goes to the hole marked (R). 


‘Take the free ends of the two speaker wires and 
solder them to the circuit board at their respective 
terminal strip on the bottom left side of the PC board. 
Now take the two free ends of the Or-OIT switch 

leads and solder them to the terminals on the left 

side of the PC board. Next take the three potentiometer 
leads and solder them to the PC board. The center 
terminal of VR3 goes to the terminal marked (D) 

оп the circuit board. The lefi-most potentiometer 
terminal goes to the hole marked (C) on the PC 

board, while the sight-most potentiometer terminal 


Figure 12-7 6N2 meters 


goes to the hole marked (E) on the circuit board, 
Finally locate the 9 volt snap battery terminal stip 
and connect it to the battery terminals on the far left 
marked ВАТТ. 

Now that your 6N2 receiver has been completed, 
itis time to test out your receiver to see if it is 
going to work. Connect up the 9 volt battery clip 
то the 9 volt battery. Connect an antenna to the 
antenna terminal, For testing purposes you can 
simply connect a 19” piece of wire tothe antenna 
terminals, ог if you have an outdoor antenna you 
up to the receiver. Position the band 
switch to the 2-meter band position. Now adjust the 
volume control to the mid-way position, and adjust the 
squelch control counterclockwise so that you just 
break the squelch and you should hear the receiver 
noise coming from the speaker. If all is well, you 
should hear а hissing sound or receiver noise. Adjust 
the tuning control around the band, back and forth, and 
you should eventually hear a ham radio operator calling 
another friend 


сап connect 


In the event that you hear no receiver noise and. 
the receiver appears “dead,” you will have to disconnect 
the antenna and battery clip and examine the receiver's 
circuit board for any errors which might have occurred 
during construction, Some of the most common causes 
for construction errors include installing diodes and 
electrolytic capacitors backwards in the circuit: 
remember that these components have polarity and it 
must be observed in order for the circuit to work 
properly. Another common problem is having resistors 
installed in the wrong place on the circuit board. 
Finally, when installing semiconductors such as 
transistors and FETS, you must refer to the 
manufacturer's pin-out diagram and the parts layout 
diagram along with the sehematic when constructing 
the circuit. Often times transistors are installed 
incorrectly; also check the orientation of ай integrated 
circuits to make sure that you have oriented them 
correctly with respect to their marking and pin 
numbers. Hopefully you have found your error by 

now and are ready to reassemble the circuit in order to 
test once again. 


Reconnect the antenna and battery leads and turn the 
On-Off switch to the “On” position. Turn up the volume 
control to the midway position, and set the BAND. 
switch to the 2-meter position, The 2-meter band will 


anejeuy 


‘generally be much. 
unless there is a 6-meter band “opening.” Now, you will 


need to adjust the squelch control. The correct 
adjustment of the squelch control is to advance the 
‘control until the receiver noise is silenced. When the 


receiver is tuned across the band and a signal is found, 


the squelch will release and the transmission will be 
heard, As you continue tuning away from this signal, 


the squelch should again come into effect and “squelch” 
the receiver noise. Remember that the function of the 
squelch control is to eliminate static when there is no 
signal present. This control sets the level of passable 
signals. The squelch control works by raising the 
voltage to the (-) input to the audio amplifier and thus 


disabling the amplifier output. Turn the squelch control 
fully counterclockwise. The audio should produce a 
hissing sound. Turning the squelch control clockwise 
should quiet the audio. Check the leads going to the 


Now that the receiver seems to be functioning, you 
Will need to calibrate the receiver using an RF 
frequency generator. You will need to borrow an RF 
signal generator from а fien 


or local radio enthusiast 
‘order to calibrate your receiver for best 
operation. 


Frequency measurements 


Attach a two foot or longer length of wire to the 
male RCA plug and connect it to the radio ant 
jack, Install a fresh battery and tum the power 
ON. Make sure that the squelch control is fully 
‘counterclockwise and the volume control is set at 
position. A "rushing" noise should be heard 
from the speaker when no signal is рге 
is normal. Slowly tune the radio on each band. 


nd 
listen for activity. Reception will only be possible 
if son лїп. If you know someone with 


22M or 6M transmitter, you should test your receiver. 
with known frequencies of transmission and adjust 
the high frequency oscillator for proper tuning of 
desired bands. 


А calibrated RF generator may also be used to adjust 
the oscillators. Start with the 2-meter band. Loosely 
‘couple the output of the RF generator to the receiver 


input. Turn the n 
counterclockwise position (lowest frequency). With the 
squelch control tuned fully counterclockwise (OFF), a 
“rushing” noise will Ье heard, Tune the RF generator 

til the receiver noise disappears and note the 
frequency on the generator dial. Next, rotate the receiver 


1g control on the receiver to the full 


tuning control to the full clockwise position (higher 
frequencies). Repeat the above procedure to determine 
the upper frequency of your tuning range. If the range is 
оо low, decrease LA by spreading the turns. If the 
range is too high, substitute the 39 pF capacitor 

with the 33 pF capacitor in C6. Then, repeat both 
procedures to determine the upper and lower frequency 
limits. With a little perseverance, you should arrive at a 
range covering the 2-meter band (144 to 148 MHZ). Set 
the generator at different points (144, 145, 146, ete.) 
and tune the radio for quieting at each setting. Mark the 
dial with the appropriate values. Using the plastic 
alignment tool to adjust L3, follow the same procedure 
for the 6-meter band (50 to 54 MHZ). Note: Before the 
receiver is properly adjusted, you may receive a 
broadcast from an FM station or TV station. These 
signals will be distorted because they are wide band 

ЕМ transmissions and the 6N2 is а narrow band 


Ifa frequency counter is available, it can be. 
used to measure the frequency of the local oscillator 


should read 133.3 MHz to 137 MHz, and on the 
meter band, it should read 39.3 MHz to 
433MHz. 


Antenna considerations 


For local VHF reception, the VHF receiver will 
operate fine just usi 
to receive stations wh 


Whip antenna. If you wish 
‘h are further away than just 
the local stations, you may want to install some sort 
of outdoor antenna such as a ground plane or 


discone antenna for VHF operation. Since most 
of the transmissions in this band are of vertical 
polarization, vertical antennas, ground plane and. 
discone antennas will work very well in this 
band, Various VHF scanner type antennas from. 
your local Radio Shack store will work fine 

as well 


Connect up a whip antenna or an outdoor Discone. 
antenna and you can now begin to listen-in to the 

exciting World of VHF ham radio communication. The 
charts in Table 12-5 illustrate the band plan for the two 


Table 12-5 


popular ham radio VHF bands. Note the SSB satellite 
and long-range portion of the 2-meter band from 

144.1 MHZ to 144.3 MHz and the 6-meter DX windows 
around 51.1 and 52.05 MHZ. 
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metens ЕЕ 


Active and Passive Aircraft 
Band Receivers 


С9,17,19,20,28,30 .01 uF 


Parts list disk capacitor 
(marked .01 or 103 
Parts Bin Active Aircraft Receiver ions) 
R1,R2,R3 10k C23,C24 .1рЕ disk 
potentiometers capacitor (marked .1 
or 104) 


R5,7,11,18, 25,27 1kohn 
[ brown-black-red) 022.47 pF electrolytic 
R6/R28 270 ohm capacitor 


[ red-violet-brown] C10,15,21,25,26,31. 4.7 


to 10pF electrolytic 
capacitor 

C18,27,29 100 to 220uF 
electrolytic capacitor 

Q1 282498 or 28С2570А 
NPN ОНР transistor 


Q2 283904 NPN 


R8,12,17,23 10kohm 
['brown-black-orangel 


R26 22kohm 
[ red-red- 


nge] 


R13, R22 33kohm 


[ orange-crange-orange) 


R4, 9, 15, 16, 20,21, 24 


47 kohm 
[ yellow-viclet-orange) Ul SA602 8 pin IC 
R19 100kohm v2 MCl350 8 pin IC 
[ brown-black-yellou] U3 18324 14 pin IC 


а: 


‚В14 Lmegohm ua 17386 8 pin IC 


[ brown-black-green} CA 


(marked 38505) 


or diode 


02 14270 germanium diode 


D3 184148 silicon diode 


pacitor 
11,13,05 See Table 13-3 


12,14 See Table 13-3 

C2,C4,C6 82pF ceramic 16 See Table 13-3 
capacitor 17 See Table 13-3 
1,7,8,13,16 -0019F FLL 10.7MHz ceramic 
disk capacitor filter - (turata/ 
(marked.001 or 102) Digi-Key) 
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81 РС mount ОРОТ switch 

Ji PC mount RCA jack 

J2  subministure phone 
jack 

BL 9volt battery 


Misc РС board, battery 
clip, battery holder 


*** Ramsey Electronics 
Inc 
Passive Aircraft Monitor 


RIQR2 10megohm, У маб, 
58 


аз 100k ohm 
potentiometer - volume 
(chassis mount) 

94,85 3.3k ohm, ‘watt, 
58 


RE 100k ohm, Ywatt, 
58 


m 
58 


00ohm matt, 


C1 1.5pF, 35volt 
mica/poly capacitor 

C2 S-18pF trimmer 
capacitor (tuning) 

сз сотне, 35volt 


ceramic disk 


pacitor 

са 330рғ, 35volt 
polyester capacitor 

C5,C8 1009F, 35 volt 
electrolytic 

Cé,C) iuf, 35volt 
electrolytic capacitor 

DL 1434 germanium diode 

їл .15ин choke coil = 
(Digi-Key) 

Ul 14358 dual op-amp 

Sl SPST toggle switch 

BL volt transistor 


radio battery 


PH high-impedance 
(2kchm) headphone 

Misc battery clip, 
battery holder, wire, 
enclosure, etc. 


Eavesdroping in on the pilots as they trace their way 
across the sky can be very fascinating and exciting 
listening for aircraft enthusiasts of all ages. An aircraft 
receiver will allow you to listen-in to high flying 
commercial aircraft from jumbos to pipers, as well as 
control towers passing instructions to the airplanes 
overhead. It will provide many hours of interesting 
listening 

In this chapter, we will present two different types of 
aircraft receivers: а passive aircraft receiver and an 
active aircraft receiver. A passive aircraft receiver is a 
more simple receiver with no local oscillator to interfere 
‘with the on-board aircraft electronics, A passive aircraft 
receiver is defined as à tuned detector with an amplifier 
which can be carried aboard an airplane in order to 
listen-in to the pilot while you are on a flight. You will 
ве able to listenin to the pilot in flight as well as the 
control tower when in fairly close range. This type of 


receiver does not interfere with the airplane's 
electronics and in most instances you will be permitted 
to use this type of receiver on-board your aircraft. The 
active receiver is a more sensitive active receiver which 
craft 


сап be used at home to listenin to high-flying ai 
as well as control towers over longer distances. 
Listening to aircraft communications can be very 
interesting but very cryptic, with lots of bursts of 
information passing in а short period of time. 


Active aircraft band 
receiver 


Ideal for arm-chair pilots, student pilots and the 
seasoned pilots this sensitive receiver will pick up 
planes up to 100 miles away. The active aireraft band. 
receiver tunes the airerat band between 118 and 

136 MHz and will allow you to listen to control towers, 
centers, and planes en-route to their destination. The 
active aircraft band receiver, shown in Figure 13-1 has 
good sensitivity, image rejection, signal-to-noise ratio 
and stability. It is designed for casual “listening in" both 


Figure 181 Active aircraft band receiver 


ground and air communication, for both commercial 


airlines and general aviation, and it will provide you 


with many years of easy sky-monitoring enjoym 


‘This project is especially good for people with an 


interest in learning more about aviation and electronics 


and radio. The active айтай receiver can be built by 


folks of all ages and skill levels. 


What you can hear 


A basic fact about the VHF Aviation Band which even 
licensed pilots can overlook or forget is that 

‘communications are in the AM mode, not FM, as in the 
‘case of the FM broadcast ban 


immediately below й, 


the VHF publi service and ham bands immediately 
above it, No matter where you live, you will be able to 
receive at least the airborne side of many air traffic 
‘communications. If you know where to tune, you'll hear 
les 


any aircraft you can see, PLUS planes a hundred n 
away and more, since VHF sig 

An airliner at 35,000 feet altitude 
still line of sight to your antenna. Similarly, whatever 


ls travel "ine of sight” 
the next state is 


round stations you may hear are also determined by 
Г. 
there are no major obstacles between your antenna and 


nication. I 


an airport (tall buildings, hi 
hear both sides of mi 
communication. Be prepared for them to be fast and to 
the point, and for the same airplane to move to several 
different frequencies in the span of a few minutes! The 
most common types of ground services with which 


К. ек), you'll be able to 
у kinds of aviation 


pilots communicate is the control tower, ground control, 
clearance delivery and ATIS ог “Automatic Terminal 


formation System.” 
At most metropolitan airports, а pilot communicates 
with the FAA on a frequency called “Clearance 
Delivery" to obtain approval or clearance of the 
intended flight plan. This communication is done before 


contacting ground control for taxi instructions. From the 


control tower, ground movements on ramps and 
taxiways are handled on the "Ground Control" 
Frequency, while runway and 
the airport (takeoffs, local traffic patterns, final 


approaches and landings) are on the "Control Tower" 
frequency, ATIS, or "Automatic Terminal Information 


System” is a repeated broadcast about basic weather 
information, runways in use, and any special 


information such as closed taxivays or runways. Such а 
broadcast offers an excellent steady signal source for. 
initial adjustment of your receiver. If you are close 
enough to the airport to receive ATIS, you will hear the 
Approach Control and the Departure Control 
transmissions, These air traffic radar controllers 
coordinate ай flight operations in the vicinity of busy 
metropolitan airport areas and are called the ATC 
Center. 


When you hear a pilot talking with “Jacksonville 
Center 


ог "Indianapolis Center? you know the aircraft 
is really enroute on а flight rather than just leaving or 
just approaching a destination. А pilot will be in touch 
‘with several different “Regional Centers" during a 


cross-country flight. These smaller centers are called 


Airports without control towers rely on the local 


com" frequency dedicated only to advisory 
communications between pilots and ground personnel 
such as fuel service operators. The people on the ground 


сап advise the pilot on the status of incoming or 


‘outgoing aircraft, but the pilot remains responsible for 
landing and takeoff decisions. Typical Unicom 
frequencies are 122.8 and 123.0MHz. 

The FAA's network of Flight Service Stations keeps 
track of flight plans, provides weather briefings and 


other services to pilos, Some advisory radio 
communication takes place between pilots and a 
regional “FSS.” I there is an FSS 
no airport control towers, the FSS radio frequency will 
stay interesting 


Fast talking pilot 
and controllers 


Aviation communication is brief, but it is clear and 


full of meaning. Usually, pilots repeat back exactly 
What they hear from a controller so that both know 


that the message or instructions were correctly 


itis hard to track 


interpreted. If you are listening i 
everything said from a cockpit, particularly in big city 
areas. Just to taxi, take off and fly a few miles, a pilot 


may talk with six or eight different air traffic control 
operations, all on different frequencies, all within a few 


nutes! Here are the meanings of a few typical 


“Miami center, delta SUS heavy 
ош of three-zera for two-five.” 


Delta Flight 545 acknowledges Miami Center's 

ice to descend from 30,000 feet to 25,000 feet 
altitude. The word "heavy" means that the plane is a 
jumbo jet such as 747, DC-10, ele. 


clear 


"Seneca 432 lima cleared 
to outer marker. contact 
Tower 187. 


The local Approach Control is saying that the 
imber (tail number) 
in “432L” is cleared to continue flying an 


Seneca with the N- 


nt approach to the outer marker (a precisi 
radio beacon located near the airport) and should 
immediately call the airport radio control tower at 
113.7 MHz. This message also implies that the 
controller does not expect to talk again with that 
aircraft 


“Cessna 723, squawk 
6750, climb and maintain 
five thousand.” 


A controller is telling the Cessna pilot to set the 


airplane's radar transponder to code 6750, climb to an 


Ay level at an altitude of 5000 feet. 


“United 330, traffic at 9 o'clock, 
miles, altitude unknown. 


‘The controller alerts United Airlines 


contact with some other aircraft off to the pilot's left at 
29 o'clock position. Since the unknown plane's altitude 
is also unknown, both controller and pilot realize that it 
is a smaller private plane not equipped with 
alitude-reporting equipment. 


Active receiver circuit 
description 


Now, take a look at the schematic diagram shown in 


gure 13-2. The aircraft band antenna is first coupled 
through CI to а three-section tuned LC filter input 


network. The aircraft band signals ranging from 118 to 
135 MHZ signals are amplified by VHF transistor QI 
and fed to the input of U1, the SA602 mixer-oscillator. 
Inductor L6 an 


its associated capacitor network 
establish the LO (local oscillator) frequency at 

107 MHz higher than the incoming 118-135 MHZ 
signals. The local oscillator frequency may be tuned 
across about 15 MHz by the varactor tu 

resistor RI. The 10.7 MHz 
difference between the local oscillator and the received 
signal is fed through the 10.7 MHz ceramic filter FL, 
and then amplified by Q2 and the signal is then applied 
to U2, the MC1350 IF amplifier IC with AGC input. 
The 107 MHz IF is peaked by inductor L7, and the 
АМ audio signal is then demodulated by diode D2 

and fed through the four op-amps of U3, the LM324, 
Where volume control, AGC output, audio filtering 

and squelch functions are managed. The LM386 (U4) 
lifer, and is capable of d 


ng network 


is the audio an " 


simple communications speakers to excellent volume 
levels. 


Circuit construction 


The aireraf band receiver is best constructed on a 
printed circuit board for best results. Place your 
schematic diagram in front of you, heat up your 27 to 


30 watt pencil tipped soldering iron and prepare to insert 


С 


Figure 13-2. Active aircraft receiver schematic. Courtesy of Ramsey Electronics 


Table 13-1 
Resistor color code chart 


Color Band ist Digt 2nd Diait 


Black D o 
Brown 1 1 
Red 

Orange 
Yellow 
Green 
Blue 


Violet 


No color 


the components into the circuit board. You can fabricate 
your own circuit board from scrateh if you are an 
experienced builder or you could elect to build the 
receiver from the Kit supplier, Ramsey Electronies, 
listed in the Appendix. We will build the receiver in 
sections and will begin first with the antenna and input 


р 


amplifier section. 
Before we go ahead and build the aircraft receiver, 
let's take a few moments to ook at Table 13-1, which 
illustrates the resistor color chart. Resistors have three 
ог four color bands, which begin at one edge of the 
resistor body. The first color band represents the 
resistor’ first digit value, while the second color band 
denotes the second digit of the resistor value. The third 


color band represents the multiplier value of the resistor. 
The Fourth color band denotes the tolerance value of the 
resistor A silver band represents a 10% tolerance, while 
а gold band notes а 5% tolerance value. The absence of 
a fourth color band states that the resistor has а 
20% tolerance value. Therefore, a 10,000 ohm or 
10k ohm resistor would have a brown band (1) a 
black band (0) and a multiplier of (000), and an or 
band. 


Go ahead and install resistors RA, RS and R6, then 


solder them in place on the PC board. Then cut the 
excess leads from the PC board with a pair of 


Multiplier Tolerance 
1 
10 1% 
100 ES 
1000) E 
10/0 E 
100000 
009,000 (M) 
10,000,000 
100,000,000 
ES 
on 10% 
20% 


end-eutters. Cut the excess leads flush to the 
PC board. 


Next we are going to install the capacitors for the 
project. Capacitors are described as electrolytic and 
non-electrolytic types. Electrolytic types are large sized 
and larger in value than non-electolytic types, 
Electrolytic type capacitors have polarity, e. both a 
postive and negative terminal, often with color band 
and/or (+) or minus (=) marking on them. These 
electrolytic capacitors must be installed with respect to 


these polarity markings if you expect the circuit to work 
correctly. Take your time installing them and refer 
regularly to both the schematic and parts layout 
diagrams, Non-electrolytie capacitors can sometimes be 
very small in size, and often their actual value will NOT 
be printed on them. A three-digit code is used to help 
identify these capacitors: refer to Table 13-2. For 
example, a 001 uF capacitor would be marked with (102) 
While а 01 UF capacitor would be marked with (103). 

бо ahead and install capacitors C1 through C8 into 
their respective PC holes on the PC board, being sure to 
observe polarity on the capacitors before installing the 
оп the PC board. Most electrolytis will have a black 
band or a plus or minus marking next to a pin. Solder 


the capacitors to the PC board, then remove the excess 
leads. Next install inductors L1, L2, L3 and L4 into 


Table 13-2 
Capacitance code information 


"This table provides the value of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in many sizes, 
shapes, values and ratings: many different manufacturers worldwide produce them and not all play by the same rules. Some 
‘capacitors actually have the numeric values stamped on them; however, many are color coded and some have alphanumeric codes 
"The capacitor's first and second significant number IDs are the first and second values, followed by the multiplier number code, 
followed by the percentage tolerance letter code. Usually the first two digits of the code represent the significant рап of the value, 
while the third digit, called the multiplier, corresponds to the number of zeros о be added 10 the is two digits 


Band Receivers 


t 


m 


ле Significant Figure 


2nd Significant Figure 


мире 
| Tolerance 


СТУ 


CSGNetwork Com валю: 


Value Tupe Code value Tupe Code 
15pF Ceramic LODOpF 2001 pF Ceramic / Mylar из 
ЗЕ Ceramic 1.500pF Lt0ISu Ceramic / Mylar 152 
mi Ceramic 2.000 pF 1024F Ceramic / Mylar 

n Ceramic 2200pF £0022 ME Ceramic / Mylar 

20pF Ceramic 4.700 pF ОЕ Ceramic / Mylar 

зоре Ceramic 5,000 pF 05е Ceramic / Mylar 

E Ceramic юре £0056 uF Ceramic / Mylar EI 
ak Ceramic 6.800 pF LOOSE Ceramic / Mylar өз 
ЗЕ Ceramic or Ceramic / Mylar из 
варе Ceramic ois Mylar 

те Ceramic oz Mylar ES 
m Ceramic оз Mylar E 
9 Ceramic оз Mylar E 
Ceramic ш мл муш an 
m Ceramic E os муш эз 
m Ceramic 1м ов Mylar ss 
150 pF Ceramic is m Mylar өз 
mn Ceramic ш 1 Mylar 104 
E Ceramic m 2 Mylar ES 
E Ceramic зы 2 Mylar эм 
Зое Ceramic т a Mylar зм 
p Ceramic ES E муш d 
бр Ceramic E EI Mylar ES 
750pF Ceramic т 1 Mylar 105 
хоре Ceramic E 2 Mylar as 
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Table 13-3 
Coil winding information 


LLLALS 1.5 tums #28 ga. magnet wire, Smm inner 
diameter air core - about 1m spacing 
(turns works fine) 

LLLA эзин, molded inductor (Digi-Key M9R33-ND) 

16 1p. 55 turns, slug tuned сой (Digi-Key 
‘TK2816-ND) 

ал 107 Mz shielded LF transformer (Mouser 


42F1F122) or Circuit Specialists 


their respective holes followed by LS: see Table 13-3 
Tor winding instructions. When you have inserted the 
inductors, you can solder them in place and then cut the 
excess component leads flush to the edge of the сисшї 
board. 


Before you go ahead and install the transistors and 
Integrated circuits, refer to the semiconductor pin-out 
diagram shown in Figure 13-3, which will help you 
orient the components. Now locate and install 
transistor QI, being sure you have the correct 
component before installing it on the PC board. Be sure 
you can identify all three leads as to their correct 
pin-outs before inserting it into the circuit hoard to 
avoid damage to the circuit ance power is later applied. 
Solder Q1 to the board and then remove the excess 
тем. 


Next we are going to move on to installing the Local 
Oscillator components. First install resistors RI, R7, 
R8, and RO followed by resistors RIO, RIL, RI2 and 
then resistors R25, R26 and R28. Solder the resistors 
into their respective locations and be sure to remove the 
excess lead lengths. Next we will install capacitors C9, 


злее 
2802448 23004 


Figure 13:3 Semiconductor pin-outs 


irre 


C10, C11 and C12 followed by capacitors C13, C16, 
C17, C19 and C20 followed by C30 and C31. Be sure 
tw observe the polarity of the capacitors when installing 
them on the board to prevent circuit damage when 
power is first applied. Install the capacitors into their 
respective location on the PC board. Once inserted, 
solder the capacitors to the circuit board and then 
remove the excess leads 


Now locate diode DI and D2, and note that the 
cathode or black band side of the diode points to the 
battery, Diode D1 is the varactor "tuning" diode. Go. 
ahead and install these diodes, then solder them to the 
board. Remove the excess leads, Locate transistor Q2 
and install it on the PC, once you have identified all the 
leads. Solder Q2 to the board, and then remove the 
excess leads with your end-cutter. Now locate and 
install inductor L6, the 35-rn slug tuned сой and L7, 
the 10.7 LF transformer. Remember to trim the extra 
lead lengths as needed. Locate the ЕЛ, the 10.7 MHZ 
ceramic filter, it will have three leads and is usually a 


small square component, Solder it in place and remove 
the excess leads. Finally install the 8-pin SA602 local 
oscillator mixer at U1. It is advisable to install an IC. 
socket into place in the proper location and then insert 
the IC into the socket. This is good insurance in the 
event of a possible component failure at some later 
point, When inserting the IC into the socket be sure to 
rst identify which pin is #1. Usually each IC will have 


а small circle or cut-out on the top or top left side of the 
IC. Usually the pin is just to the right of this indented 
circle, 

Next we will install the LM324 IC circuit 
components. First locate resistors R13, R14, RIS, R16, 
RIT, RIS and RIO followed by resistors R20, R21, R22, 
R23 and R24, Install these resistors in their respective 
locations and then solder them in place on the 


m мс1зво 


NTEHS 


Uis 


PC board, Remember to eut the extra leads. Now loca 
diode D3, remember to observe the polarity when 

D3. Solder the diode in place, then remove the 
excess lead lengths. Now locate and install capacitors 
C18, C21, C22 followed by capacitors C23, C24 and 
C25. Remember electrolytic capacitors have polarity 
ust be observed for the circu to 


markings and they 
‘operate correctly. You will see either а plus or minus 


marking at one end of the capacitor. Once installed, 
solder the capacitors in place and then remove the extra 
leads by cutting them flush to the circuit board. Finally 
install an integrated circuit socket for U3 and then place 
US into the socket, but be sure to install it correctly, 
observing the indented circle as near pin 1 on the IC. 


Finally we are going to install the audio amplifier 
‘components. First locate resistor R27 and install it on 
the PC board. Next solder itin place and cut the extra 
leads. Now, locate and install eapacitors C26, C27, C28, 
and C29. Remember C26 and C27 are electrolytic 
types, so polarity must be observed before installing 
them, Finally install an IC socket for U4 the LM386 
amplifier IC. When installing U4 be sure to observe the 
correct orientation before inser 


it into the socket to 


prevent damage when power is applied. 


Now you finish up the circuit by installing the 9 volt 
battery holder, the 9 volt battery clip, followed by 
switch 51. Once these components have been installed 
you can locate and install jacks J1 and J2 onto the 
circuit board, 


If you haven't already installed the potentiometers, 
RI R2 and R3, go ahead and install them and solder 
the controls firmly in place, Be sure the mounting tabs 
эге completely soldered for a good mechanical 


Lets take a short break and when we return we will 
spect the PC board for poor solder joints and "short" 
icuits before applying power to the circuit board, Pick 
ир the circuit board and bring the foil side of the board 
up towards you to inspect the board. First, we will look 
for "cold" or poor solder joints on the PC board. Take a 
look at each of the solder joints. You want to make sure 
‘each of the solder joints appears to look clea 


smooth 


id shiny. If you see any solder joints that look dull or 
"blobby" then you will need to remove the solder from 
the joint with a solder-sucker or wick and then re-solder 
the joint, so that it appears to be clean, shiny and. 
smooth, 


Next we will inspect the PC board for “short” 
circuits. Often “stay” or “сш” component leads will 


“bridge” across or between circuit traces on the PC 
board. These possible "shorts" can cause damage to the 
circuit when power is first applied, so it is best to 
remove any “bridging” leads or solder blobs or "shorts" 
before power is sent to the circuit board. Look over the 
board carefully for any signs of “bridging” wires or 
blobs of solder. Once you are comfortable with your 
inspection, you can lay the circuit board back down on. 
the table. 


Enclosure 
recommendations 


H your first goal is economy and rugged portability, you 
will find that the circuit board can be nicely mounted in 
a standard VHS videotape storage box, which also gives 
room for a speaker or earphone storage, ar 
of antenna wire. The controls are easily mounted at one 


even a roll 


end of such a box. It may be necessary to сш away the 
molded posts which secure the tape cassette itself. 
These storage boxes come in several styles, so pick one 
Which truly looks practical as a project 

enclosure 


losure nicely suited 
Tor Ramsey PC board kits is the Radio Shack 
270253A. This metal utility cabinet can aceon 
ıê oF two different receiver boards plus а speaker, with 
room for various refinements you might want to add, 


date 


such as a bigger battery pack, fine tuning control 
so forth. When you have selected your enclosure, you 


сап place the circuit board into the case and mount i 
Ве sure to allow the extension of the squelch control 


the volume control and the tun 


1g control on the front 
panel of the chassis. The speaker can be mounted on the 
top of the case, and the earphone and antenna jack can 
ве mounted on the rear ofthe receiver. 


Congratulations, you have successfully co 


pleted 
your active aircraft band receiver. Now you are ready to 
test and adjust the receiver before setting down and 
enjoying it. Now, you can attach a speaker or pair of 
headphones to jack J2. Next, attach a whip anten 
{jack JL, and then connect а 9 volt battery to the battery 
clip leads and we can go ahead and test the active 


aircraft receiver. Now, turn the On-OHT switch to the 
"ON" position. Be sure to turn down the squelch с 
то below the threshold point, so you can hear a hissing 
from the speaker or headphone. Now, 
turn up the volume control to about midway. Take a few 
inutes to tune up and down the band with the 
main tuning control. If after about I5; 


sound coms 


utes, you do 
not hear any transmissions on your radio or if you do 
not hear any hissing sounds from the speaker, 


then you know there could be a problem with your 


In the event of a problem with your new aircraft band 
receiver, you will have to disconnect the speaker, 
antenna and battery and visually inspect the circuit 
board for any errors. Often a second or new pair of eyes 


is very helpful in locating problems on circuit boards 
The most likely causes of circuit failure are misplaced 
components or components such as diodes and 
electrolytic capacitors installed backwards. The second 
most likely cause for problems are semiconductors, 
such as transistors installed backwards. Be sure to 


check the manufacturer data sheets for proper pin-out 
information when installing the transistors. Finally, 
check the orientation of the integrated circuits in their 
respective sockets; sometimes the ICs can be put in 


backwards in their sockets caus 


i the circuit to 
‘malfunction. Once you have fully inspected and 
hopefully located your problem, you can recon 
battery, beadphor and then retest the 


s and ant 


Antenna 
considerations 
An antenna for your new aircraft receiver can be as 


jle as à 21” piece of wire, an extendable whip 
antenna or a roof-mounted ground-plane aviation 


antenna. Most folks near an airport will ge plenty of in- 
ıhe-air action from а wire of whip antenna, but if you're 


more than a few miles away, a decent roo 
antenna is the way to go. Radio Shack sells an ideal 


antenna designed for scanners which covers the aireralt 
band nicely and it costs around $30. A low cost TV 
antenna works well, even better if rotated 90 degrees 


(remember aircraft antennas are vertically polarized) 


Adjustment and alignment 


Alignment of the air-bar 
adjusting L6 for the desired tuning range and peaking 
the IF transformer (L7). If you are using a sign 
generator, frequency counter or other УНЕ receiver for 
calibration, remember that you want to set the local 
‘oscillator frequency 10.7 MHZ higher than the desired 
signal or range to be received. Adjustment of the L6 
oscillator coil MUST be made with a non-metallic 

ient tool. The use of a metal tool of any kind will 
дешпе the сой drastically, making alignment almost 
impossible. Also, if you're receiving FM broadcast 
stations, you have the slug tuned too far down in the 
“Turn it until it is higher in the form and try 
One other thing that you can do to improve the 


ists of simply 


ali 


сой fon 


E 
‘operation of your Kit is to spread out the three Эша 
coils at the antenna input, L1, L3, and LS. Stretching 
these out will give you greater sensitivity. 


Once you know you are receiving aireraft or airport 

adjust the IF transformer (L7) for best 
reception. Typically, 17 is adjusted 2-3 turns from the 
Top of the shield can. If you don't have any signal 


reference equipment at home, and are not yet hearing 
airplanes, your best bet is to pack up your ARIC and 
needed tools and head for the nearest airport! IF there is 
по control tower, don't hesitate to visita general 
aviation service center on the airport grounds. If 
you've never done this before, you will probably 

ind it to be a fun and interesting experience, Ask 

wh 


hare the most active frequencies and adjust L6 
and your front panel tuning control until you hear the 
action. A ground service operator or private pilot may 
be willing to give you a brief test transmission on the 
122.8 Unicom frequency. Remember, also, that if 
your airport has ATIS transmissions, you can get a 


ıl as soon as you are line-of-sight with 


The айстай receiver does not produce a loud h 
when no signal is being received (unlike an FM receiver 
or expensive AM receiver): this is due to the somewhat 


limited amount of IF or Intermediate 


Increasing the IF gain would produce a 
‘marginally beter sensitivity (about a microvolt) but also 
require much more alignment, AGC circuitry, and 
builder ability —far beyond the intention of this kit. 


Tuning the aircraft 
receiver 


With the varactor tuning control capable of going across 
10-15 MHZ, and with pilots and controllers talking so 
briefly, you will need to get used to tuning your 
receiver! You'll find that ANY knob gives smoother 

ig than the bare control shaft, 
dial will make the procedure even easier but at the 
expense of being able to check up and down the band 


m id that a “vernier” 


quickly, which you might like to do if you're tracking 
the same airplane. The air-band receiver is designed to 
let you explore the entire communications section of the 
aviation band. If you become really interested only in 
being able to check a certain frequency such as a nearby 
FAA control tower, or Unicom, it will be helpful to 
mark that spot on a dial template such as is reproduced 


for your convenience below. 


“VOR” or “OMNI” 
transmissions 


While di 
точ а tall white "cone" structure near your airport or in 
the middle of a big farming field: it is useful for you to 
know that these ate VHF navigational aids opera 
the 18-135 MHz frequency range, just below the air- 
ground communications range, sending a steady si 
ıy be helpful їп initial alignment, If you tune in 
such a signal on your receiver, remember that you will 
have to increase the local oscillator frequency later in 


ng around the countryside you may have come. 


order to listen to air traffic communications. 


Passive aircraft 
receiver 


The passive air-band receiver is a type of “crystal” radio 


Which contains no local oscillator which might 


terferes with the on-board airerals sensitive 


s. The passive aircraft receiver broadly tunes 
from 118 MHz to 136MHz, and was designed to listen- 
in to in-flight communications between your pilot and 


the control tower. The passive aircraft receiver is shown 
in Figure 13-4. The passive aircraft receiver can be built 
small enough to place inside your vest pocket and it 
operates from an ordinary 9 volt battery. 

The passive aireraft receiver is basically an 


ype of 
transmissions. The “passive” design uses no oscillators 


amplified 
тума! radio” designed to receive AM aircraft 


or other RF circuitry capable of interfering with aircraft 
"This receiver utilizes а coil/capacitor 
toa detector 


diode. The tuning capacitor may be any small variable 
with a range from about 5 pF to about 15 or 20 pF. The 
0.15 uH inductor may be a molded choke or a few tums 
wound with a small diameter. Experiment with the coil 


to get the desired tuning range. The aircra frequencies 
are directly above the FM band so a proper inductor will 
tune FM stations with the capacitor set near maximum 
capacity. (The FM stations will sound distorted since 
they are being slope detected.) A IN34 germanium 
detector diode or a Schottky diode like the INSTI or 
HP2835 should be used as the detector diode in this 
receiver circuit The 10 megohm resistors provide a small 


diode bias current for better detector efficiency 


The 1М358 dual op-amp amplifier draws under 1 n 
so the battery life should be quite long. Potent 


R3 is used to adjust the gain to the second stage of the 
dual op-amp. The second op-amp stage drives а 

100ohm resistor in series with a 1004F capacitor. You 
must use a high impedance "crystal" headphone, since 


the op-amp output will not drive a speaker directly. 
А speaker amplifier may be added to drive а speaker ог 
low-2 earply 


will increase sharply, as will the size of the receiver. 


if desired, but the power consumption 


The passive aircraft receiver is powered from an 
ordinary 9 volt transistor radio battery. The entire 
aircraft band receiver can be built inside a small 


ly mount an SPST slide switch on the 


plastic box. 
side of the case to apply power to the circuit. I you 
elect, you can install a К” phone jack for the “crystal” 
headphone. 


Construction 


"The passive air-band receiver can be constructed on 
a regular circuit board ог it could be built on a 
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Figure 134 Passive aircraft receiver schematic 


juick-board” which contains ready-made circuit traces, 
these are available at Radio Shack stores. 


You may want to lay out the circuit so that the tuning 
contral is at one edge of the board, which will make 
things a itle easier when installing the circuit in an 
enclosure. Building the circuit is pretty straightforward 
and should only take a few hours to build. Refer to 
"Table 13-1 for identifying the resistors and Table 13-2 
Tor identifying the small capacitors in the circuit 
Remember it is very important to install the diode 
correctly with respect to its polarity in order for the 
circuit to work properly. The passive air-hand receiver 
also contains a few electrolytic capacitors, and you will 
remember that these devices have polarity and it must 
ве observed for the circuit to work, The aircraft receiver 


uses a dual op-amp to amplify the signals and you will 
have to ensure that it is installed correctly. An integrated 
circuit is highly recommended for the op-amp. In the 
event of a circuit failure at some later date, itis much 
easier to simply unplug an IC rather than trying to un- 
solder one from a PC board to replace it with a new 

опе. When installing the IC into its socket, you will 
have to make sure that you orient it correctly. An IC. 
will typically have a notch or small cut-out at one end 
of the IC case. Pin one (1) will be to the left of the 
cut-out of notch when viewed from the top of the IC. 

In this project pin 1 of the IC connects to potentiometer 
R3, while pin 8 of the IC is connected to the 


power source, Note that pin 4 of the IC is connected to 
the circuit ground. 


‘You can elect to use a small speaker in this circuit 
but in order to make a miniature receiver you may want 
1o simply use a small K” mini jack and just plug into a 
рай of small earphones, The circuit is powered from a 
standard 9 volt battery; remember the black or minus (=) 
battery clip is connected to ground, while the plus (+) ar 
тей battery clip lead is connected to capacitor CS at the 
plus (+) end. 


You will want to have the tuning capacitor C2 
near the edge of the circuit board, so that you can 
allow the tuning knob to protrude through the ease 
зо you can easily tune the receiver. Once the 
receiver has been completed, you should take a few 
‘After the break, you should inspect the foil side of 
the circuit board for any “cold” solder joints, Cold 
solder joints often look dark, dull or “blobby:” If you 
‘see any solder joints that look this way, you should re- 
solder the connections. You should also take a moment 
i board for any “Short-citcuits” 
which may be the result of a “stray” component lead 
shorting between ci 


to examine the ci 


suit traces 

You can make yourself an antenna from a piece of 
stit 20 ga, wire as a whip antenna to capacitor C1, or 
install a miniature jack in order to plug in a 


Whip antenna, The antenna can be a 6” piece of #20 ga. 
stiff solid copper wire or a small telescoping aluminum 
antenna connected to capacitor СІ. Radio Shack has a 
good selection of whip antennas. You could elect to 
solder the wire antenna directly to СІ and just bring the 
antenna out the top of the enclosure, or you could install 
а small £^ mini jack for the antenna on the rear of the 
enclosure, The selectivity is reduce as the antenna 
length is increased so best performance is achieved with 


the shortest acceptable antenna. Try increasing the 
LLSpF capacitor value when using very short antennas 
and decreasing it for long antennas. In order to "tune" 
the passive aircraft receiver you can either leave a s 
hole on the side of the plastic enclosure to adjust the. 
frequency using a plastic tuning tool, or you need to 
find a way to attach a plastic knob onto the tuning 
screw; you will have to drill a larger hole in the case to 
bring the knob outside the case for easy tuning. 


To est the passive aircraft receiver, park near 
your local airport. Turn on the passive air-band 
receiver, atach your wire antenna or pull up your 
telescoping antenna and tune the receiver. You should 
try to listen when you see an aircraft take-off or land or 
when you see an aircraft taxiing along the runway. If 
you can get close to the tower in a stall airport, that 
Should ensure that you will be able to test your. 
receiver adequately. As you see a plane arrive or leave, 
“tune” around the band and you should hear either the 
pilot or the control tower. If you plan on taking the 
passive aircraft receiver on-board an айстай to 
isten-in to the pilot during your flight, you should ask 
the pilot or stewardess if it is permitted aboard your 
aircraft. Generally you are given permission without a 
problem. Enjoy building and using your new aircraft 


VLF or Very Low Frequency 
Radio Receiver 


Cl,C3 47 pF, 35 volt 
pacitor 


Parts list 


C2 100 pF, 35 volt 


Parts Bin VLF Whistler 
- : pacitor 


Receiver 


C4,C$,C6 3.3 nF, 
RL,R4 10k ohm 3w, 


А 35 volt myl 


capacitor 


c7,c15 .01 ur, 35 volt 
ceramic disk capacitor 


R2,R3 22k ohm ун, 


CB 27 pF, 35 volt mica 


capacitor 


C9 1 pF, 35 volt 


R6 1 meg ohm 
Ires electrolytic capacitor 
(trimpot) = single C10 .18 WF, 35 volt 
turn tantalun capacitor 


сїз 212 WF, 35 volt 


tantalum capacitor 


C12 1.8 WF, 35 volt 


tantalum capacitor 


аз dk ohm, Ww сїз .68 pF, 35 volt 
tantalum capacitor 
RIO 33k ohm, Мы C14 .22 WF, 35 volt 
antalum capacitor 
RILQRI2 820 ohm, Мы C16 .068 WF, 35 volt 
E or tantalum capacitor 
R13 10k ohm C17,C18 .22 WF, 35 volt 
potentiometer tantalum capacitor 
(panel) C19 .05 pF, 35 vo: 
RIAQRIT 10 ohm, “kw, ceramic disk capacitor 
E or 


C20,C22,C24 100 pF, 
815,816 2.2k ohm, ‘kw, 35 volt electrolyt. 
E 


or capacitor 
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C21,23 .1 ғ, 35 volt 


ceramic disk capacit 

Li 120 mH coil (Mouser 
electronics) 

L2 150 пн coil (Mouser 
electronics) 

L3 18 mH coil (Mouser 
electronics] 

14 56 юн coil (Mouser 


electronics) 
Qla,Qib 0401 Siliconix 
Dual matched N-Channel 


02 MPSAS6 transist: 


UL 14386 op-amp 

S1 DPDT toggle switch 
(trap) 

82 DPDT toggle switch 
(high-pass) 

53 DPDT toggle switch 
(low-pass) 


BL oy 
гаї 


lt transistor 


battery 


mu 
jack w/switch 


% mini phone 


23 50-238 UHF chassis 
jack 


PL PL259 UKE plug 


P2 binding post 
(ground) 


Misc PC board, 1C 
socket, solder, wire, 
antenna, battery 


holder 


Battery 
chassis 


hardware, 


“Natural Radio" is a name sometimes used for describing. 
radio noise with natural origins, mainly due to but not. 
confined to lightning. At first suggestion, you may think 
that listening to lightning crackles would be dull or 
uninteresting, but electromagnetic radiation from. 
lightning can travel great distances and undergo strange 


‘modifications along the way. The frequencies of the 
original pulse can be spread out in time (a process 
called “dispersion”) since the higher frequencies travel 
a little faster than the lower. The result is that the short 
impulse from a lightning strike in South America can 
sound like а chirp in Texas. Slower sweeping tones are 
called "whistler" and they are а bit of a mystery. The 
energy from a lightning bolt streams out into space into 
ıa region called the “magnetosphere.” magnetized 
plasma created by the interaction of solar wind with the 
Earth's magnetic Field. The lightning pulse is reflected 
or “ducted” back down to Earth after a very long trip 
during which time the frequencies are spread out by а 
dispersion-like process. Short whistlers might be due to 
dispersion, but some whistles last five seconds so 
ordinary dispersion is probably inadequate an 
explanation. A radio wave can travel а million miles in 
five seconds, so to accumulate that much difference in 
arrival times, the signal would have to travel hundreds 
of millions of miles, assuming a pretty steep dispersion 
curve. More likely, the whistler is an emission from the 
‘magnetosphere triggered by the lightning pulse. When 
conditions are just right, numerous lightning strikes 
combine with numerous reflections to give an eerie 
chorus that sounds a bit like a flock of geese. 


Most people have never heard of Natural Radio 
produced by several of natures’s processes, including 
Tight and aurora, aided by events occurring 
оп the Sun. The majority of Earth's natural radio 
emissions occur in the extremely-low-frequency and 
very-low-frequency (ELF/VLF) radio spectrum. Whistlers, 
опе of the more frequent natural radio emissions to be 
heard, are just one of many natural radio “sounds” the 
Earth produces at ай times in one form or another, and 
these signals have caught the interest and fascination of 
a small but growing number of hobby listeners and. 
professional researchers for the past four decades. 


storm 


Whistlers are amazing sounding bursts of ELE/VLF 
radio energy initiated by lightning strikes which “fall” 

in pitch. A whistler, as heard in the audio output from a 
VLF or “whistler” receiver, generally falls lower in pitch, 
from as high as the middle-to-upper frequency range of 
‘our hearing downward to a low pitch of a couple hundred. 
cyeles-per-second (Hz). Measured in frequency terms, a 
Whistler can begin at over 10,000 Hz and fll to less than 
200 Hz, though the majority are heard from 6000 down 
to 500 Hz, Whistlers can tell scientists a great deal of 


and also about Earth's magnetosphere. 


The causes of whistlers are generally well known 
today though not yet completely understood, What is 
that whistles owe their existence to lightning 
Lightning stroke energy happens at all 
electromagnetic frequencies simultaneously. The Earth 
is literally bathed in lightning-stroke radio energy from 
an estimated 1500 to 2000 lightning storms in progress 


еп time, triggering over a million ligt 
The total energy output of lightnir 

far exceeds the combined power output of all man-made 

radio signals and electric power generated from power 


strikes dai 


plants. 

Whistlers also owe their existence to Earth's 
magnetic field (magnetosphere), which surrounds the 
Planet like an enormous glove, and also to the Sun. 
Streaming from the Sun is the Solar Wind, which 
consists of energy and charged particles, called ions. 
And so, the combination of the Sun's Solar Wind, the 
Earth's magnetosphere surrounding the entire planet, 
and Tight teract to create the intriguing 
sounds and great varieties of whistlers. 


ng storms all 


How do whistlers occur from this combination of 
ишга] solar 


restrial forces? Some of the radio energy 
bursts from lightning strokes travel into space beyond 
Earth's ionosphere layers and into the magnetosphere, 
Where they follow approximately the lines-of-force of 
the Earth's magnetic field to the opposite polar 
hemisphere along “duets” formed by ions streaming 
toward Earth from the Sun's Solar Wind, Solar-Wind 


get trapped in and aligned with Earth's magnetic 
field. As the lightning energy travels along a field- 
aligned duct, its radio frequencies become spread out 


(dispersed) 
glass prism. The higher radio frequencies arrive before 
the lower frequencies, resulting in a downward falli 


a similar fashion to light shining 


tone of varying purity. 
A whistler will often be heard many thousands of 
les from its initiating lightning stroke—and in the 
opposite polar hemisphere! Lightning storms й 
Columbia and Alaska may produce whistles that are 
heard in New Zealand. Likewise, Hight 
eastern North America may produce wh 
heard in southern Argentina or even Antarctica. 

Even more remarkably, whistler energy can also be 

vounced back" through the magnetosphere near 


(or not-so-near) the lightning storm from which it 
was born? 

Whistlers are descending tones. Their duration can 
range from a fraction of a second to several seconds, 
with the rate of frequency shift steadily decreasing as 
the frequency decreases. А whisler's note may be pure, 
sounding almost as if it was produced using a laboratory 
audio signal generator; other whistlers are more diffuse, 
sounding like a breathy “swoosh” or composed of 
multiple tones. On occasion, some whistlers produce 


echoes or long progressions of echoes, known as “echo 


trains,” that can continue for many minutes, 


Whistlers can occur in any season, Some types are 
more likely to be heard in summer than winter and 
vice-versa. Statistically, the odds are especially high 

for good whistler activity between mid-March and. 
mid-April. 

Whistlers and the sounds of the dawn chorus are not 
heard equally well everywhere in the world. Reception 
of these are poor in equatorial regions, with best 
reception at geomagnetic latitudes above 507. Fortunately 
the continental United States and Canada are well 
positioned for reception of whistlers and other signals 
of natural radio. 

Considered by many listeners to be the “Music of 
Earth", whistlers are among the accidental discoveries of 
science. In the ate 19th century, European long-distance 
telegraph and telephone operators were the first people 


to hear whistlers. The long telegraph wires often picked 
up the snapping and crackling of lightning sto 
Which was mixed with the Morse code “buzzes” or. 


voice audio from the sending station. Sometimes, the 
telephone operators also heard strange whistling tones 
in the background. They were attributed to problems in 
the wires and connections of the telegraph system and 
disregarded. 

The first writen report of this phenomenon dates 
back to 1886 in Austria, when whistles were heard on a 
22-km (14 mile) telephone wire without ampli 
‘The German scientist, Н. Barkhausen, was eavesdropping 
оп Allied telephone conversations during World War 1. 

In order to pick up the telephone conversatie 
inserted two metal probes in the ground some distance 
арап and connected these to the input of a sensitive 


ıs, he 


audio amplifier. He was surprised to hear whistling 
tones which lasted for one or two seconds and which 
glided from a high frequency in the audio range to a 


lower frequency where they disappeared into the 
amplifier or background noise level. On occasion, the 
Whistlers were so numerous and loud that he could not 
detect any type of telephone, 


Later, three researchers from the Marconi Company 
England reported in 1928 on the work they had done 
Whistler research. Eckersley, Smith, and Tremellen 
established a positive correlation between whistler 
‘occurrence and solar activity, and they found that whistlers 
frequently occur in groups preceded by a loud click. 
The time between the click and the whislers was about 
three seconds, They concluded that there must have be 
two paths of propagation involved; one for the click 
Which preceded the whistler, and a second, much longer 
path, over which the whistler and its echoes propagated. 


Eckersley was able to show in 1931 that Earth's 
magnetic field permits a suitably polarized wave to pass 


completely through the ionosphere. This was in 
accordance with the magneto-ionic theory. Tremellen 
had on one occasion observed that during а summer 
thunderstorm at night every visible lash was followed 
by a whistler. This served as the first definite evidence 


of the relationship between lightning discharges and 
\histlers—the click being the lightning discharged 


which caused the whistler. As the Marconi workers 


inued their esearch, they also discover a new type 
‘of atmospheric which sounded somewhat like the 
warbling of birds. Since the sound tended to occur. 
most frequently at dawn, they gave it the name dawn 
chorus 

LR. Storey of Cambridge University began an 
intensive study of whistlers in 1951. He confirmed 
Eckersley s law which showed that most whistlers 
jate in ordinary lightning discharges, and found the 
path of propagation of the whistler to be along the lines 
of the Earth's magnetic field. 


Other interesting sounds include “tweeks;” which have 
been described by one listener as a cross between chirping 

rds and a hundred litle men hitting iron bars with 
mers. The ephemeral “dawn chorus,” is a cacophony 
‘of sounds that resembles nothing else on Earth. 


har 


Tweeks are abrupt descending notes that resemble 
“pings.” They are usually heard at night during the 
Winter and early spr 


The dawn chorus has been variously described as 
sounding like birds at sunrise, a swamp full of frogs, or 


seals barking. In fact, it varies constantly. “Hooks,” 
“risers,” and “hiss” are all part of the dawn chorus, but 
sometimes these sounds are also heard as solitary 
events. A hook starts ош like a whistler but then 


abruptly turns into а rising tone. Risers increase in 
frequency from beginning to end. And hiss sounds just 
like its name. Appropriately enough, dawn chorus is 
best heard around dawn, but it may occur at any time of 
the day or night, The dawn chorus is most likely to be 
heard during and shortly after geomagnetic storms. 


A whistler receiver 


‘You cannot easily buy а radio capable of tuning 1 to 
10 KHZ, but it is possible to build а sensitive receiver to 
permit you to hear the sounds of natural radio. We will 
explore what causes these sounds and see how you can 


study them yourself. 
A whistler receiver, even though whistlers and related 

emissions occur at acoustical frequencies, is a receiver 

of radio signals. To hear whistlers, you must intercept 


their electromagnetic energy with an antenna and 


transform it to the mechanical vibrations to which our 


ears respond, 
The "classi 


Whistler receiving system consists of an 
antenna for signal collection, an amplifier to boost the 
signal level, and headphones or a speaker to transform. 
the signal to sound waves. (A magnetic tape recorder 
сап be substituted forthe headphones or speaker) 

A whistler receiver can simply be an audio amplifier 
connected to an antenna system. However, powerful 
nmediately above and below 
the frequencies of interest tend to seriously overload 
receivers of this sort and make reception of whistlers 
and related phenomena difficult 


man-made interference 


To overcome these problems, а good whistler receiver 
circuit includes a circuit called а low-pass filter that 
attenuates all signals above 7 KHZ. This greatly reduces 
interference from such sources. To escape interference 
from AC power lines and other forms of non-natural 
radio noise, the receiver is designed for portable operation 
“in the field” away from such interference sources. 

A sensitive dual FET whistler receiver is shown in 
the photo in Figure 14-1, and in the schematic diagram 
in Figure 14-2. The antenna is first fed to an RF filter 


Figure 14-1 


VLF whistler receiver 


Which is composed of resistors RI through R4 and 
capacitors C1 through C3. This filter only allows the 
desired frequencies to be sent to the next section of the 
receiver, The RF filter is next fed to the 60 НЕ filter or 

"ap" which filters out 60 Hz power line frequencies 
before the RF signals are amplified. The 60 Hz filter 
сап be switched in and out of the circuit with switch 
Sla. The dual matched FET transistor Q1 along with 
transistor Q2 are used to amplify the RF signals of the 
desired band of frequencies. The amplified signals are 
then fed to the input of a set of selectable filters which 
сап be switched in and out of he circuit. Toggle switch 
S2 is used to switch în the high-pass filter circuit, while 
switch $3 is used to switeh-in the low-pass filter. You 
can select either or both filters if desired. 


The output of the low-pass filter circuit is coupled 1o 
the Final audio amplifier stage via capacitor C17, 
Potentiometer R12 controls the audio level entering the 
LM386 audio amplifier at U1; also note that R12 also 
contains а switch $5, which is used to supply power to 
the LM386 audio amplifier. The output of the LM386 is 
coupled to an audio output jack via capacitor C20. Note 
that capacitor C18 is coupled to a recorder output jack 
1o allow a chart recorder or analog to digital converter 
to be used to monitor and record the output from the 
Whistler receiver. The whistler receiver is powered from 


29 volt battery for both stationary and field receiving 
applications. 


Building a whistler 
receiver 


Before we start building the Whistler receiver, 
you will need to locate a clean, well lit and well 
Ventilated area. A workbench or large table top 10 
spread out all you diagrams, components and tools for. 
the project. First, you will need a small pencil tipped 
27 0 33 watt soldering iron, a spool of 22 ga. 60/40 
балем solder, and a small jar of "Tip Tinner? “Tip 
Tinner” is a soldering iron tip cleaner/dresser and is 
available at your local Radio Shack store, You will 
also want to locate a few small tools such as a pair of 
end-eutters, a pair of needle-nose pliers, а pair of tweezers 
and a magnifying glass. Look for a small flat-blade 
srewdriver аз well as а small Phillips screwdriver to 
round out your tools for the project. Next locate all the 
components for the Whistler project as well as all of the 
diagrams including the schematic, parts layout diagram 
and the necessary charts and tables and we will begin. 


In onder to construct a stable well performing radio 
receiver, it is recommended practice to build the 
Whistler receiver on a printed circuit board, with large 
ground plane areas. You will need to use good RF 
building practices, such as keeping leads as short as 
possible, clean solder joints, etc. With your circuit board 
in hand we will begin building the circuit. 


Take а look at the schematic diagram and you will 
notice that there are dotted or dashed lines. These dashed 
lines represent shielded compartments on the circuit 
board. These shielded areas are used to separate different 
portions of the circuit from one another. You can create a 
shielded area by soldering а vertical piece of serap 
circuit board material onto the circuit hoard ground 
plane areas on the circuit board. You could also 
modularize the circuit building thee small circuit 
boards, one far the RF filter and “trap” circuit, one for 
the high-pass and low-pass filter, and a third board for 
the audio amplifier and power circuit. Small metal shield 
covers could be built using scrap circuit board material. 


First, you will need to locate the resistors for the 
project, and you will also want to referto the resistor 
color code chart in Table 14-1, which will help you to 
identify each of the resistors. Resistors generally have 
three or four color bands which are used to denote the 
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Figure 14-2 FET VLF receiver schematic. Courtesy of Eric Vobel 


‘Table 14-1 
Resistor color code chart 


Color Band 1st Digit 2nd Digit 


Black o o 
Brown 1 1 
Red 2 2 
Orange 3 
Yellow 4 
Green 5 
Blue 6 
Violet 7 

E 

9 


Gold 


Silver 


No color 


resistor’s value. The first color band will be closest to 
опе edge of the resistor. The first color band represents 
the first digit of the value, Resistor RI, for example, is a 
10k ohm resistor. Its first color band would be brown (1), 
the second color band would be black (0) and the third 
color band which denotes the resistor's multiplier value 
would be orange or (000), so 10.000 or ten thousand 
‘ohms. A fourth color band represents the resstor's 
tolerance value. The absence of a fourth color band 
denotes a 20% tolerance, while a silver band represents 
а 10% tolerance and a gold denotes a 5% tolerance 
resistor. Use the color code chart to identify resistors 
R1, R2 and R3. When you are confident that you know 
the color codes and can identify these resistors, you can 
go ahead and solder these resistors onto the circuit 
board. Use your end-cutters to eut the excess 

nponent leads flush to the edge of the circuit board, 
Now locate another grouping of resistors and install 
them to the circuit board, then solder them in place on 
the PC board. Remember to trim the extra component 
ead lengths from the PC board, Install the remaining 
resistors onto the circuit board, until all have been 

m in place and trim the 


leads as necessary 


Next, we ar 


ng to install the capacitors for the 


Whistler receiver. Capacitors com jor 
types, ie- electrolytic and non-electrolyic. Generally the 


‘Multiplier Tolerance 

1 

0 1% 

100 ES 

1,000 (K) эъ 

10.000, E 

100000 

1,000000 (м) 

10000000 

100,000,000 

1000000000 

oa E 

oor rm 
E 


non-electrolytic capacitors are the small types such as 
ceramic disks, mylar or polyester types. These small 
capacitors may have their actual value pr 


or if the capacitors are very small may i 
three-digit code printed on them, Refer to the chart in 
"Table 14-2, which will help you identify these capacitors. 
А 001 Е capacitor, for example, would have (102) 
marked on the body of the device to denote its value 

of .001 pF. Electrolytic capacitors are generally the 
larger capacitors with polarity marking on then 

‘You will find either a black or white color band on them 


ога plus (+) or minus (=) marking on them. Electrolytic 
capacitors have polarity, so this means that you have to 
orient them correctly while installing them in order for 
the circuit to work properly. Reversing electrolytic 
capacitors can often cause the circuit to malfunction, 
and it can destroy the component and/or the circuit 
itself, so be careful when installing them. Refer to the 
schematic and the parts layout diagram when installing 
electrolytic capacitors 


Let's begin installing the capacitors now. Try and 
separate the electrolytic capacitors from the other types 
a few of the non-eleetolytic 
capacitors, identify them and install a few of the 
capacitors on the circuit board. Go ahead and solder 
these capacitors onto the PC board, once you are sure 
you have correctly identified them. Trim the excess 


‘Table 14-2 
Capacitance code information. 


“This able provides the value of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in many sizes, 
shapes, values and ratings: many different manufacturers worldwide produce them and not all play by the same rules. Some 

‘capacitors actually have the numeric values stamped on them; however, many are color coded and some have alphanumeric codes. 
“The capacitor fins 


d second significant number IDs are the first and second values, followed by the multiplier number cde, 
followed by the percentage tolerance eter code. Usually the first two digits of the code represent the sinitican рап o the value, 
While the third digit, called the multiplier. corresponds to the number of zeros to e added to the ist two digits 


Ist Significant Figure 
2nd Signifcant Figure 
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component leads from the PC board. Install а few more 
non-electrolytic capacitors and solder them to the board, 
remember to cut the extra leads from the board, Install 
the remaining non-eleetolytie capacitors to the circuit 
board and solder them in place, 

Next, locate the electrolytic capacitors and we will 
install them on the PC board. Refer to the schematic 
and parts layout diagrams to make sure you can orient 
the capacitors correctly before soldering them. Place а 
few electrolytic capacitors on the board and solder them 
in, trim the excess leads as necessary. Add the 
remaining electrolytic capacitors on to the PC board and 
solder them in place 

The Whistler receiver also has а number of coils in 
the circuit, most of them are low cost and readily 
available from Mouser Electronics, see Appendix. 
Identity the coils for the project and place them in their 
respective locations on the PC board. Now, solder them. 
їп place and remember to trim the excess component 
leads flush to the edge of the circuit board, 


Looking at the ci 
more correctly one dual FETS and one conventional 

lor. Before we go ahead and install the. 
semiconductors, take a quick look at the semiconductor. 
pin-out diagram shown in Figure 14-3. The FETs are 
very sensitive to static electricity damage, so be 
extremely careful when handling them, use a grounded 
anti-static wrist-band, The FETs have three leads much 
like a regular transistor but their pin-outs are a bit 
different. An FET will usually have a Drain, Source and 
Gate lead; see pin-out diagram for each particular FET, 
When installing them on the PC board. The conventional 
transistor at Q2 is a PNP type which has a Base, Collector 
and Emitter lead, once again refer to the transistor 
pin-out diagram, the schematic and parts layout 


it you will notice three transistors, 


Sicona 
EBC 


MPSASE 
[d 


Figure 14-3 Semiconductor pin-outs 


diagrams when installing the transistor and FET. 
Installing the FET and transistor incorrectly will prevent 
the circuit from working correctly and may damage the 
component as well, so be careful when installing the 
FET and transistor. 


“The receiver has a single integrated circuit at UL, an 
LM386 audio amplifier IC. As an insurance policy 
against a possible circuit failure in the present or 
possible future date, it is recommended that you use an 
integrated circuit socket. Integrated circuit sockets will 
usually have a notch or cut-out at one end of the socket: 
this is supposed to represent pin 1 of the IC socket. You 
will have to align the socket correctly so that pin 2 of 
the IC socket connects to the ground bus. Note that 

pin Lis not used inthis application. When installing the 
IC into the socket, you will note that the IC itself will 
have either a small indented circle, a cut-out or a notch 
at one end of the plastic IC body. Pin 1 of the IC is just 
ко the left of the notch, Insert the IC into the socket 
making sure pin of the IC is aligned with pin of the 
socket, 


“Take a short break and when we return we will check 
over the printed circuit board for “cold” solder joints 
and possible “short” circuits. Pick up the PC board with 
the foil side facing upwards toward you. First we will 
inspect the PC board for possible “cold” solder joints. 
Take a look at all of the solder joints. AIL the solder joints 
should appear to Look clean, shiny and bright, with well 
formed solder connections. If any of the solder joints 
appear dull, dark or “blobby” then you should un-solder 
and remove the solder from the joint and re-solder the 
joint all over again, so that it looks good. Next, we will 
inspect the PC board for possible "short? circuits. "Short" 
сап be caused by small solder balls or blobs 
Which stick to the underside of the board. Many times 
rosin core solder leaves a sticky residue on the PC. 
board. Sometimes “stray” component leads will 
adhere to the underside of the board and often they can 
Torm a bridge across the PC traces on the PC board. 
causing a “short” circuit, which can damage the eireuit 
upon power-up, so be careful to remove any 
‘component leads or solder blobs from the underside of 
the board. 


The VLF Whistler receiver was housed in а metal 
chassis box to prevent "stray" RF from affecting the 
circuit operation, The main circuit board can be 
‘mounted to the bottom of the enclosure with li 


plastic standoffs. The 60 Hz “trap” filter switch, the 
high-pass filter and low-pass filter switches, along with 
the power on-off switch, were mounted on the front 
panel of the chassis box. The headphone power 
amplifier power switch, the headphone jack and volume 
‘control at R13 were also mounted on the front panel of 
the chassis box. The SO-238 antenna jack, the A’ 
record jack and the ground binding post were all 
jounted on the rear panel of the chassis box. A 9 volt 
battery holder was used to secure the battery to the left 


rear comer of the chassis box. Once the circuit has been 


mounted in the selected chassis, you can move on to 
applying power and testing the VLF receiver. Connect a 
fresh 9 volt battery to the VLF receiver, connect а pair 
‘of headphones a 
terminals. Turn the power switch to the "ON" position 
the 


awh Jo the antenna 


id you should hear а hissing sound fro 
headphones. If the receiver is totally quiet and you hear 
| You have a problem! First, you will need to 
disconnect the battery, the headphor 

ıd you will need to carefully examine the ci 
board. The most common cause for c 


х and the antenna, 


suit failure is 


iproper installation of electrolytic capacitors and 
diodes. Remember that these components have polarity 

idit must be observed for the circuit to work correctly. 
Look over the circuit very carefully. It is often advisable 
1o have a second pair of eyes. Have a knowledgeable 
еп help you examine the circuit board for 
iher cause for possible errors are the 


correct placement of resistors- Often colors are 
itaken and resistors are installed in the wrong 
location. Another possible problem can be the 

stallation of the semiconductors, namely in this circuit 


the transistors or FETS. Check the manufacturer's pin-out 
diagrams for the particular device and carefully 
re-examine the installation. Hopefully at this point you. 
have found your error and corrected it and you can then 
re-connect the battery, antenna and headphones and 
retest the VLF receiver to make sure it is now working. 


Using your VLF receiver 


The whistler receiver works best ош doors in open 
areas, with a vertical antenna of roughly 3 to 12 feet in 
ht. It can also be used in wooded or obstructed 


he 


reas with wire antennas between roughly 50 to 200 feet 


in length connected instead of the vertical antenna. Wire 
antennas should be insulated and supported off the 
round as high as you can place them, The performance 
of a wire antenna improves the more you can e 

the clear and the more vertically it can be positioned. If 
you do use a wire antenna, you may have to reduce the 
istor RI for best results. 


value of the input 


The whistler receiver also needs a ground connection, 
also called a counterpoise, A simple but often effective 
ground can be provided by your body in contact with 
the ground terminal (BP2). [have used an improvised 
finger ring attached to a wire connected to the ground 
terminal, Other places to make a ground connection 
include car bodies, wire fences, or other large metal 
‘objects not connected in any way to an AC power 
circuit Another approach is to use short sections of 
copper tubing as ground stakes which can be driven 
into the ground and connected to your receiver, Try 
several different grounding schemes to see which one 
provides the quietest reception. Don't be too surprised, 
however, to discover that you wind up having to still 
make body contact with the ground terminal for quietest 
reception! 

The prototype receiver, with a whip antenna, was 
mounted on a piece of wood approximately 27 х 607 

M of the long 

rectangular piece of wood (it can be n 
bracket or just taped on) and the receiver can be 
‘mounted atthe other end of the piece of wood, about 
‘one Foot down from the antenna using duct tape, two- 


‘You can install the antenna at one. 


unted on a 


sided foam tape or a mounting bracket. A length of wire 
was run from the receiver's ground terminal down the 
wood and taped in place at several places, Now I had a 
handy walking stick that was easy to carry and use! 
The base can be stuck into any convenient hole, jammed 
into a rock pile, clamped onto a fence or vehicle, or 
even held by hand. 

For the best chance of heat 


Whistlers and related 


phenomena, you will have to put some distance between 
the whistler Md the AC power grid. The bare 
‘minimum distance is about one quarter mile from any 


AC power line; the more distance you can put between. 
the receiver and AC power lines, the better. You'll need 
to do some exploration to discover quiet sites near you. 
Once you arrive at a potential listening site, set up your 


receiver, put in a ground connection, and see what 
happens. What you will hear depends to some extent 


оа the time of day, but you can always expect some 
sharp, crackling static. The intensity and volume of this 


static will depend on propagation conditions and where 
‘thunderstorms are in relation to your location, Chances 
ме that you'll also hear some power line hum, but. 
hopefully it won't be very loud. If your listening site is 
too noisy, you need to try another listening site. 

M your ears have good high frequency response, you. 
will probably hear à continuing sequence of one-second 
tones. These are from the OMEGA radio-navigation. 
system. OMEGA is transmitted from 1010 14 kHz, and 
OMEGA transmitters are very powerful. You may also 
hear anything that ean produce an electrostatic discharge, 
particularly if the humidity is low, These miscellaneous 


noise sources can include wind noise, the buzz of insects 
‘lying near the antenna, dry leaves or grass moving, 
even the electrostatic charges that build up on your 


clothing. Passing vehicles will often produce noise from 


Table 14-3 
Very low frequency radio stations 
Site Г. 
Culler, ME NAA 
Jim Creek, WA мк 
Lualuatei, HI хем 
LaMoure, ND ET 
Aguada, Puerto Rico AU 
Keflavik, Iceland NRK 
Niscemi, aly 

Harold E. Ной, Australia xwe 
Rhauderfehn, Germany 

Rosnay, France nwu 
St. Assie, France FIA 
Bombay, India 

Tavolara, шу кү 
Ebino Huyshu, Japan 

Noviken, Norway ахх 
Arkhanghelsk, Russia UGE 
Batumi, Russia uva 
Kaliningrad, Russia 
Matotchkinchar Russia UFOE 
Vladivostok, Russia uK 


Anthor, United Kingdom GQD 


their electrical and ignition systems. And if you have a 
digital watch, keep it away from the antenna or you'll 
be listening to it instead of whistlers! 

Anything you hear other than whistlers and 
related phenomena or OMEGA signals are likely to be 
the result of extraneous signals “overloading” your 
receiver. Burling sounds (possibly mixed with OMEGA 
tones) are caused by military signals in the 15 to 30 KHZ 
range, perhaps overloading the receiver A “ticking” 
sound at а 10 Hz rate is from Loran-C radio-navis 
is at 100 KHz In general, don't be surprised if you 
experience “overloading” from transmitters operating 
‘on any frequency if they are within sight of the 
location where you're using your whistler receiver! 


Table 14-3 illustrates some very low frequency stations 
around the world that broadeast low frequency signals, 
these signals are located at the upper edge of the VLF 


Frequency kHz Power kW 
240 1000 
us 250 
Em E 
252 
n 100 
EF 100 
зээ з 
1000 
185 ES 
аз 400 
168 E 
аз 
2027 E 
ma 
164 as 
194 150° input pwr 
146 100° input pwr 
303 100° input pwr 
в 100° input pwr 
150 100" input pwr 
m 2 


Time of listening 


Most of the VLF signals, such as clicks, pops, and tweeks, 
‘can be heard almost at any time of the day or night. 
Whistler occurrence is a function of both thunderstorm 


ince and propagation conditions through the 
sphere. The rate is higher at night than during the 


day because of the diurnal variation in the D-region 
absorption, which is highest when the Sun is above the 
horizon. At night, the D-layer does not exist since it is 
ized by solar ultraviolet rays. The whistler rate, or 

the number of whistles heard per minute, has a marked 
dependence on sunspot activity, the rate increas 

the sunspot number. Whistlers are heard only when 
sufficient ionization exists along the path to guide the 
waves along the Earth's magnetic Field. This ionization 
is assumed to be supplied from the Sun di 
‘To hear a whistler or other signals such as dawn chorus, 


ing a solar. 


you will no doubt have to get away from the power 
line and industrial noise. The listening time for these 


signals will be from near local m 
moming hours. 


ight to early 


Observing and 
recording hints 


Remember the best location to observe VLF 


out in the countryside, in an area where few cars or 
trucks are likely to pass. You will want to get as far 

away from power lines as possible for optimum results. 
‘The lower the power line noise is, the stronger the VLF 


nission signals will be. 
‘Some whistles are related phenomena and so 
short-lived and impossible to predict that you might 
want to consider using а tape recorder to record the 
signals in the field unattended. Take a portable, 
battery-operated, cassette tape recorder with you and 


use a long audio cable to run to the tape recorder fron 
the audio output of the VLF receiver. Any tape recorder 
With an extemal microphone input can be used. Best 
results are obtained with a recorder which has no ALC 
ог automatic level control. The VLF receiver shown has 
an output jack which can be coupled to а recorder input 
for field recording. You may have to place the tape 


recorder away from the receiver to avoid picking up 
Alter retuming home with your recordi 
receiver was out in the field, you can "play" your 
recording back into the sound card of your personal 
computer using an FFT or DSP sound recording program 
to analyze the recording. For those who are going to use 


if your 


their whistler receiver as а static 


у receiver at home, 

you could use your PC to record on a cor 

‘Audio recording and FFT programs are available on the 
emet for free. Good luck and happy exploring! 


ous basis. 


Additional notes 


‘You can view spectrograms of whistler as well as hear 
excellent recordings of many more whistles than 


же used in generating the audio clip for this article, 
courtesy of NASA: hutp:/fimage.gsfe nasa.gov 
poetry/inspite/advanced html 


А free Fast Fourier Transform (FFT) Waveform 
Analyzer program and an Audio Waveform 
Generator program can be downloaded for use on 
your own computer at: 

FFT discuss 
виру». дайда. comapplicatariclesan Lum. 


Some US Goveram 
research are: 

NASA's Godard Space Flight center invites participation 
in a program called “INSPIRE” (an acronym for 
Interactive NASA Space Physics Ionosphere Radio 
Experiments) hup:/image-gsfefpoetryfinspire 


agencies doing whistler 


NOAA: hutp:Ingde.noaa,gov‘siplstp html 
hutp:/fwvurw.ngde.noaa.gov/stplstp htm. 
gopherIproton.sec.noaa gov 
Some of the university labs involved with 
whistlers are: 
University of Alaska Geological Institute 
University of ova: tp; physics ona edu/ 
fislpolasisounds/uhisters hm 
Stanford University: p/www.stanford.edu/-Mlt? 
SciencelScience html 


[An excellent site, but could only access it via the 
"Google" search engine] 

UCLA: hup:/jwwphysics.edu/plasmua- 
cexplResearchyTransportWhistlers 

Kyoto University, Kyoto, Japan 


Induction Loop Receiving System 


Parts list 


Parte Bin Induction Loop 
3 Transmitter I 


тх Mono amplifier o: 
receiver - 5-10 watts 


Li loop coil around 
room (see text) 

Induction Loop 

Transmitter II 

RL 10k ohm 
potentiometer chas: 


R2 220 ohm М wa 
resistor, 5% 


(red-red-brown) 


R3 2.2k ohm М w 
58 


(red-red-gold) 
RA 1 ohm У watt, 

58 

(brewun-black-gold) 


RS 10 ohm 10 watt, 
108 resistor 

Mf, 25 volt 

rolytic capacitor 


100 nF, 35 volt 


electrolytic capacitor 


са 410 pF, 35 volt 
electrolytic capacitor 
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C6 2200 pF, 35 volt 
electrolytic capacitor 


тра2002/3 6 to 


10 watt audio 


amplifier module 
HS heatsink for Ul 
loop coil (see text) 


Misc РС board, м 
hı 


bare, chassis, ei 


Induction Loop 
Receiver 


Rl 1 megohm М watt, 


5% resistor 


R2 10k ohm %4 watt, 
5% resistor 
R3 1000 ohm 
potentiometer (tone) 
RA 470 ohm % watt, 
5% resistor 
RS 10k ohm 
potentiometer (volume) 
R6 10 ohm, % watt, 
5% resistor 
39 nF, 35 volt 
mylar 


pacitor 
C2 1 pF, 35 vol 


electrolytic capacitor 


CC) .1 WF, 35 volt 
disk capacitor 

C4 4.7 nF, 35 volt 
poly capacitor 

CS 10 WF, 35 volt 
electrolytic capacitor 

св 220 pF, 35 volt 
electrolytic capacitor 


01 BCS48 transistor 
UL 1M386 audio 
amplifier 1C 
Li 800 turns on a 
9 x 70 mm ferrite rod 


(see text) 


Si SPST on-off switch 

Bl Qvolt transistor 
radio battery 

PH 8 ohm headphones 


Misc PC board, wire, 
4" phone jacks, 


battery clip, case 


Induction loop technology has been around for m 
years, for use with the hearing impaired. Induction loop 
communication systems were originally designed to 
provide assistance in the school classrooms for the deaf, 
but today induction loop com technology is 
now used for many other applications, such as museum 
displays, theater communications, mine and eave 


communication systems, and signal tracing. Induction 
loop systems have been installed in churches, public 

halls and auditoriums, schools, lecture halls, cinemas, 
service counter windows, drive-thru order and pick up 
windows, information kiosks, offices, airports, tr 
stations, parks, tour and guide buses, automobiles, 
boats, riding academies, ar 


When an electrical current is amplified and passes 
rough а loop of wire, a magnetic field is generated 


around the wire, The field varies in direct proportion to 
the strength and frequency of the signal being 
transmitted. When another wire is placed close to the 
field of the fist wire, an identical electrical current is 
be amplified 
and converted into an exact duplicate of the original 


induced within it, The second current c 


sound signal 
In technical language, a current is said to be 

"induced" in the second wire. Hence the ter 

“induction.” In an induction loop system, the induction 


4 loop сой in the transmitter sends an electromagnetic 


induced" to the receiver's induction 
loop coil in the receiving unit. An Induction Loop 
System consists of an amplifier and a loop, the amplifier 


signal, whieh is 


is connected to a sound source such as а TV, а radio, а 
public address system or a dedicated microphone. It 

then amplifies this sound signal and sends it out, in the 
orm of an alternating current, through the loop. The 

Joop itself consists of insulated wire, one tum of which 
is placed around the perimeter of the room in a simple 
loop system. When the alternating curre 
amplifier flows through the loop, a magnetic field is 

created within the room. The magnetic field "induces" 
the signal into the Induction loop coil in the induction 


the portable induction receiver, the induction coil 
picks up the induced signal from the transmitting loop 
сой. The fluctuations in the magnetic field are converted 
into alternating currents once more, These are in tum 
amplified and converted by the induction loop receiver 
into sound. The magnetic field within the loop area is 
strong enough to allow the person with the hearing aid 


or Induction Loop Receiver to move around freely in 
the room and still receive the sound at a comfortable 
listening level 

Many modern day hearing aids incorporate a 
{elecoil into the heating device, So if a heating aid user 
switches to the T or MT position on their hearing aid, 
the telecoil in the hearing aid picks up the induced 
signal from an induction loop transmitter and amplifies 
the signal for the hearing aid user to hear. This is a 
convenient feature for hearing aid users, in classrooms, 
churches, and museums with induction coil 


The listener can receive an audio signal without being 
physically or electrically connected to the loop, so- 
effect induction loop transmission is а form of wireless 
telephor 
ways; either through the use of the Т-сой or telephone 
switch on a hearing aid instrument or through an 


The listener receives the sound in one of two 


induction receiver that can work with earph 
же will discuss in our project 


v which 


The basic induction loop system consists of a 
“transmitter” section and a “receiver” section, as sho 
in Figure 15-1. The “transmitter” section consists of a. 
microphone or signal source, an audio amplifier to 
boost the signal, and a large loop or wire around the 


n or listening area. The "receiver" section 
consists of a smaller loop coil, an audio amplifier 
which boost the 
headphones, 


icoming audio and a pair of 


* = 
от = receiver 
@——| x T F— e HE 
Merophone | 
7 DI x: ОТВ 
En = 
Figure 18 Induction ор communications sytem black diagram 


“Transmitter” loop unit 


‘You can easily build your own induction loop 

‘communication system. First we will begin by 

describing the "transmitter" section of the system, as 

shown in Figure 15-2. In its simplest form an induction 
н 


Joop “transmitter” can consist of а mono or stereo Hi- 
receiver, a resistor and a large loop coil placed around 
the perimeter of a house, room, or your easy свай. If 
you have а stereo receiver with a speaker output А-В 
switch, you сап select the (B) output for your induction. 
loop system. You would place an 8 ohm, 10 watt 
resistor across the output of the left channel's output 
and then place an 8 ohm, 10 watt resistor in series with 
a large loop coil as shown. When you wanted to use the 
induction loop system, you would switeh to the (B) 
speaker output; it's that simple. 


If you wanted to construct your own amplifier 
specifically for an induction loop audio system, you 
could utilize the 6 to 10 watt audio amplifier shown in 
Figure 15-3. In order to drive an induction loop, you 
would need an amplifier with at least about 5 watts of 
power or more to have a workable system. The 
amplifier shown in this diagram would work just fine 
for driving а large loop coil. An audio input signal is fed 
into the audio input section at the point marked (A) on 
the schematic. Your audio source could be adjusted via 
the potentiometer at RI. Note, that you ma 
additional pre-amp ahead of the amplifier if you use a 
Tow output microphone. You can feed a radio or TV 
signal directly into the potentiometer at RI to drive the 
induction loop “transmitter” The audio amplifier 
module shown is an 8 watt National Semiconductor 
2002 module, but you could also use a higher power 
module such as their LM2005. The output of the audio. 
amplifier is wired in series with an 8 to 10 ohm, 10 watt 


need an 


u 
T 
5-18 watt 
audio amplifier т 
لسا‎ 
or Loop coi 
‘channel 


Figure 15-2 Induction loop transmitter 1 
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Figure 15-3 Induction loop transmitter I 


resistor in onder to drive the coil. This resistor also 
protects the output of the audio amplifier. 

The inductive loop is a winding of wire through 
Which an audio signal passes, which creates a field 
Within which the audio signal can be detected by 
appropriate equipment, either a telecoil in a hearing aid 
ог an induction loop receiver. The loop coil is basically a 
simple 4 or 5 tum loop placed around the room fed from 
an audio amplifier. The loop then converts the sound to a 
magnetic field that can be received by a second loop coil 
and amplified. Note that more tums in the transmission. 
сой result in a stronger transmitted signal. The loop 
should have a DC impedance of atleast 8 ohms, or you 
can add a resistor in series with the coil to reach 8 ohms. 

Pick a path around the room on the ceiling, or under 
the carpet, A room measuring 157 x 20° will have a 
perimeter of 70’, which will require а minimum of four 
complete turns of 22 gauge wire, six turns of 20 gauge 
Wire, ог nine turns of 18 gauge wire. Pick a path around 
the room near the ceiling, and wind (or hang) your 
"coil" or loop, starting and ending at the amplifier. If 
the back of your amplifier says something like “8 ohms 
minimum." double the required wire length (load). Buy 
120% of the wire you'll need to ensure that you can 
complete the loop. You should add a power resistor to 
‘ensure an appropriate load and reduce wire length, but 
the amplifier output will be divided between the loop 
and the resistor, proportionately, which means less 


radiated energy. This solution requires а lot of energy 
so пу not to compromise. If required, get 4 ohms 


at 10 watt minimum. There's another and simpler 
‘approach: I have a coil built into my favorite chai. W's 
only 18" in diameter, but includes 1207 of 28 gauge wire 
(0.071 ohms per foot). That's about 25 turns of that 
relatively thin wire. 


Another approach to constructing a large loop is to 
take a long length of 25 pair telephone cable “Inside 

Wire? that’s long enough to go around the perimeter of a 
oom, Then get a 66 block (or some other kind of punch 
down block) and punch down the wires so they connect 
їп a multiple turn loop. In this way you can add or. 
subtract turns as you wish if you need that later. You 
could tack this “telephone” cable to the ceiling of the 
basement underneath the room you choose, 


Connect either end of the loop сөй wire to 
the plus (+) or red terminal and the other end to the 
minus (~) black terminal, on the audio amplifier s 
speaker terminals. Most amplifiers or stereo receivers 
have SPEAKER A and B switches: put your сой circuit 
оп the unused output (B). Remember to place an В to 
10 ohm, 10 watt resistor in series with the speaker 
‘output and the сой loop windings. 


“Receiver” loop unit 


‘The induction loop receiver, shown in the photo 
Figure 15-4 and the schematic diagram in Figure 1 
is very sensitive and can be the basis for a monaural 


5 


induction loop wireless headphone system. The 
induction сой receiver is used inside the area of 
transmission loop. The receiver coil at L1 consists of 
800 turr 

9x70 


‘of #26 ga. enamel wire wound on а 


ım ferrite core. 


Another approach to constructing a small loop coil 


for your inductive loop receiving coil is to obtain a 
“telephone pickup coi 
iio 


if available or a suitable coil 


some other device. The сой in the prototype was 
salvaged from a surplus 24 volt relay. Actually, two. 
relays were needed since the first was destroyed in the 
attempt to remove the surrounding metal so that a single 


solenoid remained. Epoxy putty was used to secure the 


thin wires and the whole operation was a bit of a 


hall 


ге. А reed relay сой will give reduced sensitivity 
but would be much easier to use. The experimentally 


inclined might wy increasing the inductance of a reed 
lay by replacing the reed switch with soft iron. Avoid 


shielded inductors or inductors wil 


iron pole pieces 


designed to concentrate the magnetic field in a small 


area or confine it completely (as in a relay or 
transformer) unless you can remove the iron. The 


resulting сой should be a simple solenoid like wire 


wrapped around а nail. Don’t гу to wind your own—i 


takes too 


y turns. Evaluate several coils simply by 
listening. Coils with too litle inductance will sound 


" with poor low frequency response, and other 


coils will sound muffled, especially larger iron core 
coils. This prototype was tested with a large 100 mH air 


Figure 15-4 Induction receiver 


core coil with superb results but the 2^ diameter was 


{ust too big for this application. The induction receive 


develops а 1-2 mV signal across its internal coil from 
the fluctuating magnetic field. Transistor Q1 provides 
pre-amplifcation to drive à headphone amplifier. The 
Tone at R3 contzol varies the amount of вайп in the high 
frequencies. Capacitors СІ and C2 block AC hun 
(C2 also blocks DC to the amplifier input). C3 functions 
asa low-pass filter to prevent oscillation. The output of 


the volume control at RS is fed to the input of an LM. 
386 audio amplifier IC. In this con 

amplifier has а gain of 200. Capacitor C7 and R6 form 

the output “boost” circuit which drives the output to the 
speaker through C6. The output of the LM38S at pin is 

used to drive an 8 ohm headphone. The induction loop 


receiver circuit сап be powered from a 9 volt DC power 
supplies or batteries. 


Are you ready to begi 
receiver circuit? First you will need to locate a clear 


constructing the inductior 


well lit work table or work bench. You will want a 
large table so you can spread out all the components, 
the diagrams and tools that you will need to build the 
project. Next you will need to locate a small pencil 
tipped 27 to 33 watt soldering iron and some 

60/40 tin/lead rosin core solder for the project. 

"Try and locate a small container of "Tip Tinner." a 
soldering iron tip cleaner/dresser which conditions the 


soldering iron tip: this is available from your local 
Radio Shack store. You should also locate a 

ew small hand tools such as a pair of end-cutters, 
a pair of needle-nose pliers, a pair of tweezers, 

а small flat-blade and a Phillips screwdriver and a 
magnify 


i glass. 

The induction loop receiver prototype was 
constructed on a small glass-epoxy circuit board which 
measured 216" x 3°. A circuit board makes for a more 
reliable and professional circuit. Place all the diagrams 
in front of you on the work table along with all of the 
‘components for the induction loop receiver and we will 
begin building the project. 

The induction loop receiver project contains about 
four resistors and two potentiometers. Locate the 

Table 15-1, this will 

help you identify each of the resistors. Place the 
resistors into their respective locations on the circuit 


resistors using the color chart 


Locate your end-cutters and trim the excess component 


Phones 


Figure 15-5 Induction loop receiver schematic 


leads, by cutting them flush to the edge of the circuit 
board. Potentiometer R3 is а CP board mounted type, 
you can go ahead and install it on the board and then 
solder it in place; you can remove any excess leads if 
necessary. 


Next we are going to move to installing the capacitors 
Tor the project. There a two distinct types of capacitors — 
small ceramic, mylar or polyester capacitors and larger 
electrolytic types. The small capacitors will most likely 
have a three-digit code stamped on them and not their 
actual value, since often the capacitor body is 

very small, Refer to the chart shown in Table 15-2, 
Which illustrates the capacitor codes. You can search 
through the parts pile and try and identify the capacitors 
against the code chart and place the correct value into its 
respective location on the circuit board. After all of the 
small capacitors have been placed on the PC board, you 
‘can solder them in place. Remember to cut the excess 
leads from the components, Now, locate the larger 
electrolytic capacitors and place them in front of you and 
determine where they will go on the circuit board. Once 
you are certain where the capacitors should be placed on 
the board, you should take another look to make sure 
that you have installed the capacitors correctly with 
respect to its polarity. I an electrolytic capacitor is not 
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installed correctly the circuit will not work properly and. 
may be damaged upon power-up, So you will want to 
install them correctly the first time through. 

Note, there are a number of capacitors in this 
project, and in looking over the schematic, you will 
notice that a few of the capacitors will have polarity 
marking on them, These capacitors are electrolytic 
types and you must observe the polarity when installing 
them on the circuit board in order for the circuit t0 
work properly. Electrolytic capacitors will have either a 
White or black band at one side of the capacitor body or 
they may be marked with а plus (+) or minus (=) 
marking on the capacitor body and this denotes the 
polarity. Refer to the schematic and parts layout 
diagrams when installing electrolytic capacitors in order 
to install them correctly with respect to their polarity 
markings. 

Before we go ahead and install the semiconductors, 
take a brief look at the diagram depicted in Figure 15-6, 
‘The semiconductor pin-out diagrams will help you 
orient the semiconductors when building the induction. 
receiver. The induction loop receiver also incorporates 
опе transistor at Q1 which is connected to RUR2 and 
R4 and C2. Transistors generally have three leads 
protruding from the bottom of the body. A Base lead, 


Table 15-1 
Resistor color cade chart. 


Color Band ist Digt znd Digit 
Black D D 
Brown 1 1 
Red 2 2 
Orange з з 
Yellow 4 4 
Green 5 5 
выс 6 6 
Violet 7 + 
Gray s 8 
White » » 
Gold 


No color 


а Collector lead and and an Emitter lead. Referring to 
the schematic you will note that the vertical line on the 
transistor symbol is the Base lead, while the Collector 
ead is connected to the junction of RI and R2. 

“The Emitter lead has the small arrow pointing 
downwards which connects to the junction of C2 and 
R4. Refer to the actual transistor pin-out diagram to 
see where each lead exits the transistor case. Generally 
small plastic TO-92 transistor сазе bodies will have all 
three leads in-a-row with the Emitter at one end, the 
Base lead in the center, and the Collector lead at the 


opposite end of the device. 
The induction loop receiver has one integrated circuit 
at UL, this is an LM386 audio amplifier chip, which has 
eight leads in a dual in-line package, Prior to installing 
the IC, you should install a good quality IC socket. An 
IC socket is good insurance in the event of a possible 


circuit failure at some point in tin 


‘Since most people 
cannot successfully un-solder an integrated circuit 
Without damaging the PC board, an IC socket makes 
good sense, Place the IC socket on the circuit board and 
solder it in place on the PC board. Locate the LM386 
and take a Took at the chip. You will note that the IC 
package will have either а cut-out, a notch or small 
indented circle at one end of the IC package. Pin 1 of 
the IC will be just to he left of the notch or cut-out. 


Multipier Tolerance. 

1 

10 L 

100 2% 

1000 E 

10000 4% 

100,000 

1000000 (м) 

10000000 

100,000,000 

100000000 

oa se 

oor 10% 
E 


Orient the IC correctly into the socket, while referring 
to the schematic and layout diagrams. Place the IC into 


the socket. 


The receiver loop coil at L1 can be either the 
800 turn coil wound on a plastic form, an old “high” 
impedance relay, or one of the black plastic suction 
cup-telephone pickup devices. Solder the сой in place 
between the circuit ground and the capacitor at C1. You 
could also elect to use a second %” phone jack to allow 
the сой to be plugged into the circuit using a 6” to 
8” length of coax cable. 

The volume control used for the prototype was a 
chassis mounted miniature 10k ohm potentiometer. 
We used a mini 4” PC style phone jack on the 
circuit board at the output of the audio amplifier at C6: 
this will allow you to plug in a headphone for 


listening 


‘Take a short well deserved rest and when we return 
we will check the circuit board for possible 
circuits and “cold” solder joints. Pickup the circuit 
board with the foil side of the circuit board facing 
upwards toward you. Look the circuit board over 
carefully to see if there are any "cold" solder joints. The 


hort" 


solder joints should look clean, smooth and shiny. If any 
of the solder joints look dull, or “lobby” then you 


Table 15-2 
Capacitance code information. 


"This table provides the value of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in many sizes, 
shapes, values and ratings: many diferent manufacturers worldwide produce them and not all play y the same rules. Some 
‘capacitors actually have the numeric values stamped on them: however, many are color coded and some have alphanumeric codes 
"The capacitors first and second significant number IDs are the first and second values, followed by the multiplier number code, 
followed by the percentage tolerance letter code Usually the first two digits of he code represent the significan рап o the value, 
‘while the third digit, called the multiplier, corresponds to the number of zeros о be added to the is two digits 


1st Significant Figure 


2nd Signiîcant Figure 


мире 
| Tolerance 


Ел 


CSGNetwork Com валю: 


Value Type Code Value Tupe Code 
15 pF Ceramic 1.000 pF [001 uF Ceramic / Mylar [3 
Er Ceramic 1500 pF (0015 pF Ceramic / Mylar i2 
10pF Ceramic 2.000 pF (002 uF Ceramic / Mylar E 
m Ceramic 2200 pF £0022 ur Ceramic / Mylar m 
mop Ceramic. 4,700 pF LODA? uF Ceramic / Mylar am 
30 pe Ceramic 5000 pF L005 Е Ceramic / Mylar ES 
E Ceramic 5,600 pF L006 uF Ceramic / Mylar ES 
E Ceramic 6.800 pF (006 uF Ceramic / Mylar on 
зере Ceramic m Ceramic / Mylar из 
pe Ceramic ais Mylar 

75 pe Ceramic o Mylar EJ 
59 Ceramic "m Mylar m 
o1 pF Ceramic an Mylar E 
100 pF Ceramic ш m Mylar m 
120 pF Ceramic m as Mylar E 
130 pF Ceramic m 056 Mylar sa 
150 pF Ceramic E m Mylar өз 
180 pF Ceramic i 1 муш os 
E Ceramic E Mylar ES 
m Ceramic зи муш m 
apr Ceramic m эз Mylar E 
560 pF Ceramic зы 47 Mylar РА 
борк Ceramic ost 56 Mylar зы 
ТЯ Ceramic 351 1 Mylar 105 
s20 pF Ceramic x 2 Mylar ES 


m 


всыв 
NTEI2aAP 


Figure 15-6 Semiconductor pin-outs 


should remove the solder from the joint and re-solder 
the connection point over again until it looks good. Next 
же will inspect the PC board for any possible "short" 
circuits which may be the result of “stray” component 
leads which may have stuck to the foil side of the PC 
board. These "stray" components leads often "stick" to 
the board by solder residue. Solder blobs are often а 
cause of "short? circuits, so look the board over 
carefully for any solder blobs as well. Once the circuit 
board has been inspected, we can move on to installing 
the circuit board into à case or enclosure. 


We mounted the induction loop receiver in а 3^ c ^ 
by 114” metal chassis box. We placed one 18” jack at 

the геш of the case for coil LI, then we placed the 
second I4” phone jack, power on-off switch and volume 
control on the front side of the chassis box, Locate a 

9 volt battery clip and solder the black or minus (-) lead 
to the circuit ground. Next you will want to wire the red 
ог positive (+) battery clip in series with the On-OfT 
switch to the two power junction points on the PC 
board, one at R2 and the other at pin 6 of the LM386 
IC. Once the circuit is inside the enclosure, you can 
begin testing the induction loop system. First you will 
Want to make sure that the “transmitter” portion of the 
system is up and running. If you elected to use an 
existing stereo receiver or amplifier, make sure thatthe 
large coil is connected through a series resistor to the 
speaker terminals of the amplifier. Set the receiver or 
amplifier to MONO, Ir you elected to build your own 
audio amplifier to drive the large loop, again connect up 
the сой via an 8 ohm 10 watt series resistor. Once the 


“transmitter” is ready, with your music or audio source 
connected, we can move on to testing the induction loop 
receiver a 


Switch the induction receiver to the “On” position. 
When you first turn on the unit you will probably hear a 
lot of buzzing from the wiring in the room. Rotate the 
receiver їп а horizontal plane to find a "null" where the 


hum is minimal. If you can get a reasonable null, you pz 
should be able to hear the source material from the 
“transmitter” loop or at least some hum coming from 
the earphone. If your “transmitter” loop is “broadcasting” 
then you should hear the source music or speech on the 
headphone of your induction loop receiver, If all oes 
‘well, both your transmitter and receiver section willbe 53 
working and you will be bearing the source material in 

your remote headphones. 


In the event that the induction receiver does not work 
when first power-up, you will have to remove the 
battery and carefully examine the circuit board for any 
errors. The most common cause for failure are improper 
placement of resistors, electrolytic capacitors and diodes 
installed backwards, and semiconductors such as 
transistors installed incorrectly. Have a knowledgeable 
electronics friend provide a second pair-of-eyes to help у 
you examine the circuit for errors, It is very easy to 
miss a problem since, as the builder, you will continue 
to see the same circuit, the same way over and over. 
Once the error has been found and corrected, you can 
re-connect the battery and test the 
again, 


As mentioned earlier, you can use the system Гог 
hard of hearing people, for museum displays and 
demonstrations, for theater personnel, late night TV 
listening, ete. You could wind a transmitter loop around 
your easy chair and use the system to "broadcast" TV 
Sound to your earphones for late night listening. This is 
а great Boy Scout project for helping old folks 

Who live in nursing homes to better enjoy TV, radio and 


‘You can also use the induction loop receiver by itself 
without the transmitter loop, to trace power wires 
behind a wall or ceiling by listening for a sharp increase 0. 
in hum as the coil passes near the wire. Make sure that 
curent is flowing in the wires to be traced by turning 
оп a lamp ог other appliance. Other wires can be traced 
if they are carrying alternating current in the audio 


Induction Loop Receiving System 


Fifteen: 


Chapter 


range ora signal generator can be connected to 
produce the current. Connect the generator to the wire 
1o be traced and connect the generator's “ground” 

to the house wiring ground. Also ground the far end of 
the wire you are tracing so that current flows in 


the wire, This ground connection can also just be a 
temporary wire laying on the floor running from the 
generator ground to the far end of the wire you wish to 
trace. Have fun using your new induction loop 
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Lightning Storm Monitor 


VR? 25k ohm 


Parts list 


potentiometer (trimer) 


VRS 10 megohm 


Parte Bin lightning storm Monitor 
Ў potentiometer 


RL 47kohm Ye, 
54 resistor (chassis mount) 
VR10 10megohm 


82,84,81 10kohm Ум, 
potentiometer 


58 


(trimmer) 
аз 5.6kohm Мм, 


5% resistor Cl,C9 2.2pF, S0volt 


capacitor 


C2,Cl0 180pF, Süvolt 
mica capacitor 


C3, C4, C6, C8, C11,C12,C22, 


R6,RIO,RIl  22kohm Jw, 


55 resistor 
а 390ohn Y C23 10, 50volt 

ее electrolytic capacitor 
E tor 


C5 OIF, SOvolt disk 
capacitor 


с1,с21 100pF, 50volt 
mica capacitor 


R9 4000megohm or 
greater (see text) 


812 220k ohm Hw, 


55 resistor 
сїз .22uF, 50volt disk 


813  imegohn м, capacitor 


S4 resistor 
Е C14,C15,CL6, C19, C24 
а ЖЕ „Пр, SOvolt disk 


capacitor 


RIS 100hm 
C17 LATE, SOvolt disk 


capacitor 


8 2204F, Süvolt 
electrolytic capacitor 


C20 470pF, SO volt 
electrolytic capacitor 


уві 500k ohm 


potentiometer 


(chassis mount) 


VRI,VRS  lmegohm 
potentiometer 


(trimmer) 


VRI 3kohm 01,02 1N914 silicon 


potentiometer diode 
(erinmer) Li coil optional - 
VRA,VRS,VRé 10kohm 3000 turns on 2 х 6" 
PVC form 


potentiometer 


(chassis mount] 3176 P-Channel JFET 
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or 


Monit 


E 
4 
о 
m 
[7] 


Ul 1355 (JFET) 
02,03,05 1M7AlN cp-amp 
U4 14380 audio amplifier 
S1 SPDT switch (Hi/Lo) 
52 SPST switch (load) 
ceramic high voltage 
type 
M1 500ua meter 
(RM1200 ohm) 
М2 250-0-250 FS meter 
(RM4SO ohm) 
JL 4” switches jack 
22 RCA 


ick - signal 
for data 


53 50-239 - Antenna-2 
input jack 

24 Antenna-1 - RCA jack 
for whip or outdoor 

Ant 
Ст Capacitive Hat 

(see text) 

Misc IC and transistor 
sockets, wire, 

PC board 
Multi-voltage Power 
Supply 
Rl Sk potentiometer - 

(trimmer) 

R2 240ohm, Wwatt, 

58 resistor 
Cl,C4,C? 4700uP, SOvolt 

electrolytic capacitor 
с2,с5,сё IF, SOvolt 

Ceramic disk capacit 
C6,c6,C9 10и, SOvolt 

electrolytic capacitor 


BRL 4-diode bridge 


rectifier - damp, 
100 volt 
UL 1317 - (+) voltage 


adjustable regulator 


02 17805 - (+) voltage 
regulator 

U3 147905 - (=) voltage 
regulator 


24-VCT transformer 


2-amp-center tapped 


S1 SPST toggle switch - 
on 


Fl 2-amp fast blow fuse 


PC board, wire, 
connectors, etc. 


4 storms created by unstable weather 
conditions frequently occur all around the world. At any 
given point in time there is likely to be an electrical 
vccurting somewhere in the world. Most people 
would really appreciate having an advance warning of 
an approaching electrical storm, especially h 
boaters or backyard purty goers. Why not construct your 
own lightning monitor to obtain an advance warning of 
an approaching storm before it arrives, thus giving you. 
ample time to seek shelter from the elements, The 
lightning detector will give you ample warning of an 
approaching electrical storm before you see and hear the 
lightning. The sensitive lightning detector project wil 
alent you to an oncoming storm over 50 miles away, 
giving you time to take cover or to go inside to safety 


During a lightning strike, is the Earth considered 
positive or negative, is a question often asked. In an 
electrical storm, the storm cloud is charged like а giant 
capacitor. The upper portion of the cloud is positive 
and the lower portion is negative. Like all capacitors, 
ап electrical field gradient exists between the upper 
positive and lower negative regions. The strength ог 
intensity of the electric field is directly related to the 
amount of charge build-up in the cloud. This cloud 
charging is created by a colliding water droplets, 


As the collisions continue and the charges atthe top 
and bottom of the cloud increase, the electric field 
becomes more intense—so intense, in fact, that the 
electrons at the Earth's surface are repelled deeper into 
the Earth by the strong negative charge at the lower 
portion of the cloud, This repulsion of electron causes 
the Earth's surface to acquire а strong, positive charge. 


The strong electric field also causes the air around the 
cloud to break down and become ionized (a plasma). 


A point is reached (usually when the gradient exceeds 
tens of thousands of volts per inch) where the ionized air 
begins to act like a conductor. At this point, the ground. 
sends ош feelers to the cloud, searching fora path of least 
resistance. Once that path is established, the cloud-to-earth 


capacitor dischar 


Because there is an enormous amount of current in à 


lightning strike, here's also an enormous amount of 


heat (in fact, a bolt of lightning is hotter than the 
surface of the sun). The air around the strike becomes 
super heated, hot enough in fact that the air immediately 
close to the strike actually explodes. The explosion 
creates a sound wave that we call thunder. A typical 
high energy light 


ig strike is shown in Figure 16-1 


Cloud-to-eround strikes are not the only form of 
lightning though. There are also grout 


оома 


(usually о 


nating from a ай structure) and cloud- 


to-cloud strikes. These strikes are futher defined into 


jormal lightning, sheet lightning, heat lightning, ball 
lightning, red sprite, blue je, and others that are lesser 


defined. For more information on lightning, see: 
bhups/science.howstuflworks.comfightning. him. 
Satellites are more often used to follow lightning 
strikes around the world but haven't advanced to the 
point where they сап accurately map local areas. There 
are two major types of sensors commonly used 
itc direction finders and VHF Interferometery. 


‘The National Lightning Detection (NLDN), which is 
operated by Global Atmospherics, Inc., (GAD in 


Figure 161 Lightning 


Tucson, AZ, is a network of more than 130 magnetic 

direction finders that covers the entire USA—more than 

twice the coverage of existing weather radar networks. 
Each direct 


lightning discharge usin 


ıder determines the location of a 


triangulation and is capable of 
flashes at distances 


‘of up to 250 miles and more. Processed information is 
transmitted to the Network Control Center where it's 

displayed in the form of a grid map showing ligh 
across the USA: (vwwlightningstorm contux/jsp/epe 


lexl/mapdisplay free jsp). 


Recently, NASA has improved the resolution of the 
system by adding acoustical measurements to th 


Although the flash and resulting thunder occur at 
essentially the same time, light travels at 186,000 miles 
per second, whereas sound travels at the relative snail 
pace of one-fifth of a mile in the same time. Thus, 

the flash—if not obscured by clouds—is seen before the 
thunder is heard. By counting the seconds between the 


fash and the thunder and dividing by 5, an estimate of 
the distance to the strike (in miles) can be made. 


In the NASA lightning sensor, a low frequency 
receiver detects the lightning strike. The leading edge 


of the electric-field pulse is used to start a timer and 
the leading edge of the thunder pulse is used to stop the 


timer. A microcontroller in each receiver transmits the 
time measured to a processing station, where the times 
ме converted to distances that are used to compute the 
location of the lightning strike to within 12 inches. 
However, the NASA sensors have to be located within a 
30 mile radius of the strike to be accurate. 


IE you are interested in monitoring static levels 
around you in stormy weather, and the ability to have 

of an impending storm, then this 
circuit will be of great interest to you especially if you 


some advance warnin чоп 


are involved in the radio hobby and have antennas high 
in the айг. The Lightning Storm Monitor has proven to 


be very reliable and useful for advanced storm warning 


‘The Lightning Monitor circuit is shown in the 


schematic in Figure 16-2. The Lightning Monitor is 


actually two receivers in one, а spheric monitor and a 


static electricity monitor. The statie monitor portion of 


the circuit begins at the outdoor An 


2, a capacitive 
hat type antenna which is fed with coax from the 
antenna to the receiver. The gate of the P JFET is tied 


onitor 


Capacitive 
hat 


Figure 16-2 Lighting monitor. Courtesy of Russell Clit 


то ground since a dual polarity supply is used, through 

а very high resistance. In the original prototype, L 

experimented with an 11,000 megohm resistor. These 
igh value resistors are hard to find: you may notice 


that it is a moot point if there is too much leakage 
your circuit. In that light, it is best to standoff the gate 
and use a high quality new coax to your outside 
antenna, usually а capacitive hat type. You must also 


come up with a mount design which keeps rain from the 
point on the mount where current could flow to ground, 


or you will notice that your meter becomes very. 


insensitive as it starts raining. 
The prototype used a 22” shaft from an amateur radio 


amenna in a mobile antenna mount, with two nuts on top 


ı1o hold the capacitive hat and а plastic umbrella to protect 
the mount from moisture, Likewise the coax connection 
2391ype 
connectors at the antenna and on the chassis for the meter 
ide the house. As far as the resistance load goes, if you 
cannot locate a high value for R9, you can fabricate а high 
value type if need be, for the strong field load. A 10 meg 
potentiometer which could be switched out of circuit was 
used in the prototype. For the switch at S2, you could use 
a ceramic high voltage type to minimize leakage, The 
FET type is not critical; in the prototype a J176 came. 
from All Electronics, also the meter and the 10 meg 
potentiometer came from them as well 


must be well sealed from moisture, an S 


Through experimentation it was found that controlling 
the offset of an op-amp gave a very sensitive way to 
control meter balance, far superior to trying to shift the 
meter itself. I you cannot locate а zero center meter you 
ight ground the end, or put оп а trimmer tap where the 
ends of the pot are on the plus and minus of the supply, say 
a Sor 10K pot. If you can find it a 250-0-250pA meter is 
suggested. In the maximum gain mode you can notice field 


gradient changes in clear weather from morning to night, 
as well as detect storms more than а state away. One 


problem you will notice with this circuit, especially at high 
gain setings, is that you have to e-zero the meter often as 
the polarity changes overhead in stormy weather. 


‘The higher the gain of the op-amp or the higher the 

ри impedance of the FET gate, the more this becomes a 
problem, which is why a provision was made to lower the 
ipedance of the gate circuit a reduce the op-amp gain 
strong fields. Note the provision for audio to be taken 
from the op-amp, and mixed with separate levels for the 
static and RF signals, as well as a master volume, 


the Spheric, or RF section of the Light 
Monitor, the whip antenna at Antenna-I was fed to a 


coil consisting of a 4 foot long 6” inch diameter PVC 
pipe, the coil consists of about 3000 turns of insulated 
wire on it. You will find that just a straight whip antenna 
works fine, so it was found that the large сой is not 


‘mandatory. The original thought for using the coil at the 
antenna was to have a lot of signal at low frequencies 

with a high Q inductor, to give more signal while trying 
to reduce the overall gain of the circuit, to m 
60 cycle hum. On that note, long whips or especially 
long wires are not very desirable here, so stay with a 


5’ to 6' vertical whip antenna. 


The input si 


is amplified with a JFET input 
‘op-amp at U1, with selectable input range through a small 
value capacitor to allow high gain to be achieved with 
‘minimum 60 cycle hum, A LM741 op-amp gives gain to 
provide audio signal and then another LM74 is used 

to drive а 500рА single ended meter for a reading of 
RF levels. You may find it easier to make the series 
resistance control for the meter to be а front mounted 
control as well as the gain control for the meter driver, 
ie. the 741 op-amp, as it give much more flexibility 
under differing weather conditions, This meter is very 
helpful in determining the number of lightning strokes 


per unit time in severe weather. 

The audio output from the Spherie monitor section 
is derived form an LM380 IC circuit; you will notice 
interaction between c 


ols if you build it as shown. 
A buffer and mixer circuit might be helpful here, but 
the original design we decided to keep the parts count 

low. Also, an equalizer circuit for the signal out is a very 


good addition, so you can tailor the output response 
and reduce unwanted signals such as line power noise. 
А signal output is provided so the output can be fed to a 
digital multi- meter with PC interface, if desired to log 
readings of the Lightning Mi 


Building the lightning 
monitor 


Prior to constructing the Lightning Monitor, you will 


to locate a well lit and well ventilated work area. 


A large clean work bench or work table would be 
suitable for building the project. Grab a 27 to 33 watt 


pencil tipped soldering iron, a roll of 22 gauge 
60/40 tin/lead rosin core solder. You should also have 


а small jar of "Tip Tinner? a soldering iron tip dresser 
Which is available from your local Radio Shack store. 
You'll probably want to gather a few tools, such as a 
pair of end-cutters, а small pair of neede-nose pliers, 

a pair of tweezers, a magnifying glass, a small Phillips 
screwdriver as well as a small fla-blade screwdriver. 
Place your schematic diagram along with your circuit 
layout diagram and various charts and tables in front of 
you on your Work table. Place your project components 
and circuit board in front of you and we can begin 
constructing the Lightning Monitor. A printed circuiti 
highly recommended for building this project rather 
than trying to use perf-board construction to permit 
more reliable operation from your circuit Warm up. 


your soldering iron and we will begin construction! 


Let's begin building the monitor by first identifying 
the project resistors. Locate the resistors from the parts 
pile. Refer to the chart in Table 16-1, which illustrates 
the resistor color codes and their values. Resistor RI, 
for example, is а 47k ohm % watt 5% resistor. Try and 
locate it from the parts pile. The first color band at one 
edge of the resistor body should be yellow, which 

is the number (4). The second color band should be 
violet or number (7) on the chart. The third color band 
is the multiplier and should be orange in color and 


Table 16-1 
Resistor color code chart 
Color Band 1st Digit 2nd Digit 
Black o o 

1 1 

2 2 

3 з 

4 4 

$ 5 

в 6 

7 7 

s 8 
White Й » 
Gold 
Silver 
No color 


represents a multiplier value of 1000, so 47 times 
1000 is 47,000 ohms or 47k ohms. The fourth color band 
(on resistors represents the resistor’ tolerance. А silver 

band denotes а 10% tolerance, a gold band represents a 


5% tolerance resistor and no color band denotes a 
2056 tolerance resistor. Once you have found RI, you 

сап пу and locate resistor R2 and so on. You can place 
the resistors on the circuit board in groups of four or so 


in their respective locations on the circuit board. Once 
you have the first four resistors placed on the PC board, 
you can go ahead and solder them in place on the board. 
After the resistors have been soldered onto the circuit 


board, you can cut the excess component leads flush 
to the edge of the circuit board using your end-cullers. 
Now, you can locate the next batch of four resi 
‘and place them in their respective locations on the 


circuit board, then go ahead and solder them in place. 
Remember to trim the excess component leads. Finish 
up installing the resistors and then we will move on to 
installing the two silicon diodes. 


There are two silicon 


odes in this project, 
they are located in the meter range and display circuit. 
Diodes have two leads, a cathode lead and an anode 
lead. Take a look at the resistors and you will notice that 
there will be either а black or white color band at one 
ейге of the diode's body. The color band denotes the 
cathode lead of the diode. It is important that you install 


Multiplier Tolerance 
$ 

D 1% 
100 E 
1000) 3% 
10000 E 
100000 

10000008). 

10,000,000 

100,000,000 

1000000000. 

о ss 
oor 10% 


20% 


the diode correctly with respect to this polarity. One you 
have installed the two diodes in their proper place, you. 
сап solder them in place on the circuit board. Don't 
forget to cut the extra component lead lengths. 


Next, we will ry and locate the capacitors for the 
Lightning Monitor project. This project uses two types 
of capacitors, small ceramic disk types and the larger 
electrolytic types which have polarity. The small 
capacitors come in many different styles and shapes and 


sometimes they are so small that there is not enough 
room to print their actual value on the component, so 
a three-digit code is used. Refer to the chart shown in 
Table 16-2 when installing the small capacitors. For 
example, а ИР capacitor would have a code value 
of (104), The Lightning Monitor also utilizes larger 
value electrolytic capacitors, these capacitors are 
usually large and have polarity marking on them, such 


as a black or white color band or a plus (+) or minus (=) 
marking on them. These polarity mar 
observed when installing the capacitors on the circuit 
board. Failure to observe the correct polarity could 
result in either a damaged component or a damaged 


Look through your component parts pile and let's try 
and identify some capacitors. Let's begin with some of 
the small types such as C1 and C2. Capacitor Cl may be 
marked 22 or 200, while Capacitor C2 will most likely 
be labeled 181. Try and locate the lower value capacitor 
from the parts stock and place about four components at 
a time on the PC board in their respective locations. After 
placing four or so of the first lot of capacitors, you can 
о ahead and solder them in place. Remem 

onent leads from the board. Take the 
next grouping of four capacitors and install them on the 
PC board while referring to the schematic and parts 
layout diagrams. Go ahead and solder the next group of 


Tour capacitors and trim the excess lead lengths, Install 
smaller capacitors and then we will move 


оп to installing the larger value electrolytic capacitors. 
As mentioned, electrolytic capacitors will have polarity 
markings on them and they must be installed correctly in 
suit to work properly. Take your time 
g the electrolytic capacitors. Observe 
their polarity marking and then make sure you orient 
them correctly and in their proper location on the PC 
board. Refer to the schematic and parts layout diagram. 
Install a few electrolytic capacitors at one time, and them 


solder them in place, follow up by removing the excess 
lead lengths. Install the remaining electrolytic capacitors 
and solder them in place. Use your enda 
the extra lead lengths by cutting them flush to the edge 
of the circuit board. 


iters to remove 


ining Monitor uses a single FET transistor 
at QI, which is connected to antenna-2. The P channel 
НЕТ at QI is a J176 FET, which must be handled with 
care using an anti-static wrist band to avoid damage. 
ponent is very sensitive to static electricity and 
can be easily damaged in handling. The three leads of 
the transistor Q1 are ай in a single row with the Dr 
Jead at one end and the Gate lead in the center and the 
Source lead at the opposite end of the plastic case of 
the transistor. Refer to Figure 16-3, which illustrates the 
semiconductor pin-out. 


Before we install the integrated circuits in this project, 
‘we would highly recommend using IC sockets. Integrated 
circuit sockets are good insurance in the event of a 


possible circuit failure at some possible distant point in 


time. It is much easier to simply unplug a defective IC, 
rather than trying to un-solder а 14-pin IC from the. 
circuit board, Integrated circuit sockets are inexpensive 
and easy to locate, There a number of integrated circuits 


in this project, from 8-pin to 14-pin dual in-line types. 
In order to install the integrated circuits correctly, you. 


‘must observe the correct orientation. Failure to install 
the integrated circuits correctly can cause serious 

damage to the IC and to the circuit itself, so you must 
{get it right the first time! Each plastic IC package will 


have either a cut-out, a notch or small indented circle at 


‘one end of the plastic package. Looking just to the left 
of the notch or cut-out you will find pin 1 of the IC. 
‘You must align pin 1 of the IC to pin 1 of the IC socket 
‘when installing the chip on the PC board. Take a look at 
UL, this is an 8-рї dual in-line IC. Since we will not be 
using pin 1 on this IC, you will have to make sure that 
pin 2 or the minus (=) input is connected or aligns with 
Cl and R2, while pin 3 of UI is connected to resistor 
RI and so on. Now, go ahead and insert the integrated 
circuit into their respective sockets. 


There 


nber of potenti 
some of which are chassis mo 
other potentiometers will be circuit board mounted 
types. Refer to the parts list below and Table 16-3. You 
сап locate the circuit board trimmer type potentiometer 
and install them at their respective locations on the 


neters in this project, 
led controls, while 


Table 16-2 
Capacitor code information 


“This table is designed to provide the value of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in 
many sizes, shapes, values and ratings; many different manufacturers worldwide produce them and not all play by the same rules. 
Most capacitors actually have the numeric values stamped on them; however, some are color coded and some have alphanumeric 
codes. The capacitors first and second significant number IDs are the first and second values, followed by the multiplier number 
coe, followed by the percentage tolerance letter code. Usually the first two digits of the code represent the significant part of the 
‘value, while the third digit, called the multiplier, corresponds to the number of zeros to е added to the first two digits- 
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Figure 16-3 Semiconductor pin-outs 


circuit board. Solder them in place and then trim the 
excess leads if necessary. 


Lets take a well deserved break and when we retum 
же will inspect the circuit board for possible "sho 
circuits and "cold" solder joints. Pick up the Lightning 
Monitor circuit hoard with the Гой side of the board 
facing upwards towards you. First we will inspect the 
PC board for possible "cold" solder joints. Take a look 
atthe solder joints, they should all look clean, shiny and 
bright. If you see any solder joints that appear dull, dark 
ог “blobby,” then you should remove the solder from 
the joint and re-solder the joint all over again until it 
looks good. Once you are confident that all look well, 


Io 


Ino 


же сап move on to inspecting the PC board for possible. 
“short” circuits. There are two main causes for “short 
small round solder blobs laying across a PC 
van cause a circuit to “short-out” The second 
cause of "short" circuits а "stray" component lead, 
Often when cutting excess component leads, 


p" 


they will "stick" to the circuit board from rosin core 
solder residue, Make sure that there are no "stray" leads 
bridging between the circuit board traces. Once you 
are confident that there are no "shorts; we ean move 
оп to finishing the project. 


Now, let's move on to mounting the larger components 
and hardware on the chassis box. The chassis mounted 


Table 16-3 
Potentiometer functions 

Potentiometer Function Tupe 

ET Spherie Gain Control зок chassis mount 
veo Meter Gain Control 1 megohm trimmer 
vis Meter Range Control ak trimmer 

E" Spheric Volume Control 10k chasis mount 
vns Statie Volume Control 10k chasis mount 
VRS Main Volume Control 10k chasis mount 
ver Static Range Control 25k immer 

E Static Gain Control 10M chassis mount 
vis Static Meter Balance Control 1 megohm trimmer 
viuo Load Control 10 megohm trimmer 


potentiometers were all mounted on the front of the 
metal chassis used to house the project, and wired to the 
ireuit board with 20 ga. insulated wire, The two toggl 
switches, SI and $2, were also mounted on the front 

panel of the cha 
using 22 ga. insulated wire. 


is and were wired to the circuit board 


"The Lightning Monitor utilizes two analog meters, 
‘one for each monitoring circu. The meter for the 
Spheric circuit at МІ, was а SOOHA meter, while the 
Static meter circuit uses а 250-0-250 А center reading 
meter at M2. Both of these meters were found surplus 
and were mounted on the front panel ofthe metal 
chassis 

The speaker was mounted on the rear panel of the 
chassis and wired to the circuit board using two 6” 
lengths or #22 ga. insulated wire. А switched mini 
audio panel jack for headphone use was mounted on the 
front panel. An RCA jack was provided for antennal: 
you can use а whip antenna or an outdoor whip antenna, 
‘An 50-239 antenna connector was mounted at the rear 
panel to allow the Capacitive Hat antenma-2 to connect 
to the circuit board, via a small piece of coax cable. 
‘The Capacitive Hat antenna is shown in Figure 16-4, 
it can be built with an antenna bracket mounted on a 
pole outdoors. An 50-239 jack was mounted on the 
small antenna bracket. А threaded shaft was silver 
soldered to the center terminal of the connector with а 
small rain guard on it. At the top of the threaded shaft 
а melal coffee can lid is held in place with two nuts 
"The antenna can be placed outdoor on a pole near the 
house with a length of coax cable leading from the 
antenna to the antenna jack on the Lightning. 
Monitor. 


Nate 


Threaded shat — 


(plastic umbral] 


Figure 16-4 Antenna-2 - Capacitive hat antenna 


If you wish to experiment, you can try an indoor 57 
whip without the сой and see how the circuit performs. 
You could also experiment with an outdoor whip. 
antenna without the coil and you could build the coil 
and place it in series with an outdoor whip antenna if 
desired. 


"The Lightning Monitor needs a power supply which 
сап provide a 12 volt source for the audio amplifier 
circuit as well as a plus and minus power supply for 
the op-amps, The diagram in Figure 16-5 illustrates a 
12volt and dual plus/minus 5 volt power supply which 
сап be used to power the Lightning Monitor, The 
prototype Lightning Monitor incorporated the power 
supply în the same chassis as the actual monitor. You 
will need to locate а 12 volt, 250mA centertapped 
transformer ahead of the rectifier circuit. The rectifier 
circuit is fed directly to the regulator integrated сік 
as shown. You will need to connect the dual voltage 
poser supply o the Lightning Monitor. The plus voltage 
is connected to pins 7 on both the LM741 and the 
LF355 op-amp as well as to the J-FET at Q1. The 
negative voltage supply is connected to pin 4 of both 
the LM741 and the LFISS op-amp, as well as to the 
JFET at QI. The 12 volt power supply is used to power 
the LM380 audio amplifier. 

Once the power supply and Lightning Monitor have 
been completed, you connect the whip antenma- I and. 
the Capacitive Hat antenna-2 and prepare for testing the 
Lightning Monitor. To best test the circuit you will need 
to wait for a thunderstorm, However, you can do some 
testing of the circuit. First, apply power to the Lightning 
Monitor circuit, tum the Off-On switch to the “On” 
position. Make sure both antennas are connected, Tum 
up the main volume and the Static Volume controls past 
the У position and adjust VR7 to past У. You will need 
to generate some static electricity by rubbing a lucite 
rod with some animal fur to create a static charge. Bring 
the lucite rod near the Capacitive Hat antenna and you 
should see the Statie Meter at M2 swing into action. 
‘This will give you a good indication that the Statie 
portion of the meter is working. You may be able to test 
the Spherie Meter portion of the circuit if you have an 
RF broadband noise generator. 


1f the Lightning Monitor doesn't seem to work at all 
ог appears DEAD, then you will want to tum “ОП” the 
circuit and remove the power and inspect the circuit 
board once again, While inspecting the circuit board 
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Figure 16-5 Mult-voltage power supply 


you will be looking to make sure that the electrolytic 
capacitors have been installed correctly, to be sure that 
the diodes and the JFET have been installed correctly as 
well. Have a knowledgeable electronic hobbyist inspect 
the circuit, since iti easy to overlook something and 
not cate it the second time, Make sure that your power 


supplies are connected to the correct points and that the 
‘op-amps have been installed correctly. Once you are 
confident of your inspection and hopefully you found 
your error, you can re-apply power and re-test the circuit 
‘again, Good luck and be safe when experimenting with 
outdoor antennas, keeping them away from power lines. 


Ambient Power Receiver 


Parts list 
Parte Bin Original Ambient Power 
, Module I 
С2,03 .047pF, SOvolt 


с1,са 40нЕ, Sovolt 
electrolytic capacitor 
21,02 
D3,D4 


ANT 50+ foc 


1N34 diodes 


1034 diodes 


broadband 


monopole antenna 


GND Farti 


ground stake 
Misc PC board, wire, 
hardware, enclosure 
Ambient Power Module II 
D1,D2, D3,D4, D5,D6 1160 
germanium diodes 
D7,D8, D9, D10, 011,012 
1N60 germanium diodes 
C1,C2,C3,C4,C5,C6 
4704F, 50volt 
electrolytic 


ст,св,сә,с10,С11,с12 
470uE, 50volt 
electrolytic capacitors 


Li 480 turns #22 wire 
on 3^ plastic tube 


ANT 50+ foot broadband 


monopole antenna 
GND earth ground stake 


Misc printed circuit 
board, wire, hardware, 


1а 1979, Joe Tate began experimenting with methods 
of turning radio energy in the ай into usable electric 
power. He first developed a clock which drew its power 
from an antenna that was just a long piece of wire 
stretched out horizontally about 20 feet above the 
ground. The power supply for the clock worked 
something like an old-style crystal radio, except that 

it did not have a tuning circuit. Because of this, the 
“Crystal Clock” was able to absorb a wide spectrum of 
radio noise from the antenna and yield electric power. 
The power supply was able to deliver much more 
current than was developed in a crystal radio, although 


its output was just still just а few millivolts. 


Joe began recording the power supply's output over 
а long period of time to determine its dependability. 
After all, the device relied completely on whatever 
stray signals happened to be in the air. Using an Atari 
computer, the output of the clock’s power supply was 
‘measured continuously and recorded on floppy disk. 
"This was done by feeding the unregulated voltage 
‘output directly into the computer's joystick роп. 


Joe began calling this power supply the "Ambie 
Power Module” (APM) because it extracted power from 
ambient background radio noise. This small circuit, 

and ground, used the 
potential difference between air and ground to generate 
а small direct current continuously. Joe's original claims 
stated hat the APM could produce up to 36 volU9 watts. 
Joe applied for a US Patent and was later granted patent 
4,628,299. As he studied the recorded data, mild 
fluctuations were noted. 


When connected to antenn 


a daily cycle, The patterns 
were consistent over long periods of time, though they. 
differed in different locations. Aside from that, the 
АРМ looked like a very dependable source of power. 
In the spring of 1984, he discovered an interesting 
from the АРМ 
will be 


correlation between voltage fluctuatior 
and a local earthquake event; this po 
discussed later. 


The APM operates, as a broadband receiver of energy 
in the lower portion of he radio spectrum, receiving 
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Ambient power 
module 


Figure 171 Ambient power module 


most of its power from below 1 MHz, The basic circuit 
тау be combined with а variety of voltage regulation 
schemes, 
The original Ambient Power Module is shown 
in Figure 17-1 and the schematic diagram circuit in 
igure 17-2 is used to convert the ambient RF energy 
toa direct voltage which can be used and handled by 
data processing equipment, This design makes use of 


doubler, splitter and rectifier circuit configurations. 

Designated as an ambient power module (АРМ), the 

circuit is connected to an antenna, preferably а 50 foot 
eter broadband monopole 

connected to the APM circuit via two capacitors C2 and 

C3, each being in series with the antenna input line for. 

coupling and each having a value of 0.047 microfarad. 

‘Taking the left or negative side ofthe circuit first, 

it comprises two rectifiers (diodes) D3 and D4 

(ING type) and a filter capacitor C4 

(40 microfarads). Rectifier D2 is connected in parallel 


tenna, The antenna is 


Figure 17-2 Ambient power module 1 


10 the signal path and rectifier DI is connected in series, 
in the well-known voltage multiplier arrangement. 
Capacitor C1 is connected in parallel across the output of 
the APM to smooth the rectified output. The right or 
positive side of the circuit is similar, except for the 
polarity of the diodes. 

In operation, an RF voltage is developed across the 

ге multiplied by the two. 

rectifiers on each side of the circuit The resultant 


antenna; this voltage is voll 


voltage output is smoothed or filtered by capacitors 
C2 and C4, The circuit is very symmetrical with the 
plus side mirroring the minus side of the circuit. The 
‘output of the АРМ is ideal for low voltage, high 
impedance devices, like digital clocks, calculators, 
radios and smoke alarms, which are the most likely 
applications for this power source, 

‘One possible application for the APM is to 
charge small NiCad batteries which provide effective 
Voltage regulation as well as convenient electrical 


storage. Charging lead acid batteries is not practical 
because their internal leakage is too high for the 
АРМ to keep up with, Similarly, this system will not 
provide enough power for incandescent lights 


‘except in areas of very high radio noise. The АРМ. 
could also be used to power small electronic devices 
with CMOS circuitry. like clocks and calculators. 
‘Smoke alarms and low voltage LEDs, and small 
emergency powerlighting circuits can also be powered 
by the APM. Use your imagination to devise an 
application for the АРМ. 


Building the APM circuit 


"The builder has a choice of wiring techniques which 
тау be used to construct the module. It may be hand 
Wired onto a terminal strip. laid out on a bread board, 
experiment board, or printed circuit, We chose to build 
the original circuit on a small printed circuit board, 
Locate а clean well Tit work table to build the APM. 
Find a small 27 to 33 watt pencil-tipped so 
as well as some "Tip Tinner” "Tip Tinner 
soldering iron tip cleanez/dressing compound which 


helps to clean the soldering tp after use and can be 
obtained at your local Radio Shack store. Try and 
locate a pair of end-cutters, а рай of small needle-nose 
pliers and a set of screwdrivers. Grab your schematic 


diagram a 


look closely at 


The APM power receiver consists mainly of diodes 
and capacitors and you will recall that both of these type 
‘of components have polarity which must be observed for 
the ci 


suit to function correctly. The diodes used in the 
APM circuit are germanium diodes and NOT silicon 
diodes which have a voltage drop. Diodes will have 
either a white or black band at one side of the diode's 
body. This colored band denotes the cathode end of the 
diode, When installing the diodes on the PC board 

at of all the 


make sure you observe the correct placem 
diodes 

The APM circuit utilizes various capacitors, both 
electrolytic and non-electrolytic types. Electrolytic 
‘capacitors are often larger size capacitors with larger 
values. Electrolytic capacitors have polarity and 
тау have either a black or white color bands with plus 
ог minus marking at one end of the capacitor body. 
When installing the electrolytic capacitors make 
sure that you orient the capacitors correctly with 
respect to the circuit diagram. The chart in Table 17-1 
may help you to identify the small value capacitors 


In many instances, small valuelsize capacitors 
often use a three-digit code to represent а capacitor 
value 

‘Once ай the components have been placed on the 
PC board, you can take а short break and when we 
return we will inspect the circuit board for possible 
“short” circuits and “cold” solder joints. Pick up the 

jt board with the foil side facing upwards toward 

you. Look over the board carefully and inspect the solder 
‘connections. The solder joints should all look clean, 
smooth and shiny. If any of the solder joints look dull, 
dirty or “blobby” then remove the solder from the joint 
and re-solder the connection over again so that it 
looks good. 


Next we will inspect the circuit board for any "short" 

cuit which could result from solder blobs or remai 

leads left from the buil 

A component lead resting across a PC trace can result 
Vor circuit which could cause the circuit 


compon 


ng process. 


Once you are satisfied that your circuit looks good, 
you can move on to testing the APM receiver. First you 
Will need to attach à good antenna ground connection to 
the APM receiver module. 


Antenna requirements 


"The antenna needs to be of sufficient size to supply the 
АРМ with enough RF current to cause conduction in. 
the germanium diodes and charge the ground coupling 
capacitors. It has been found that а long 
antenna wire works best. A fifty foot monopole, or 


long-wire antenna will work well, bt a small antenna. 
should work, and of course you can 


experiment with 
your own antenna ideas. The antenna will work best 
‘when elevated to 20-30 feet. Lower elevations will 
work, but a longer wire may be necessary for best 
results. 


In most locations, possible supporting structures 
already exist, The wire may be stretched between the top 
of a building and some nearby tree or telephone pole, 
see Figure 17-3. If live wires are present on the buildin 
ог pole, care should be taken to keep your ante 
body well clear of these hazards. To mount the wire, 


and 


standard commercial insulators may be used as well as 
homemade devices. Plastic pipe makes an excellent 
antenna insulator. Synthetic rope also works very well, 
and has the advantage of being secured simply by tying 
а knot. Itis convenient to mount а pulley at son 
elevated point so the antenna wire may be pulled up to it 
using the rope which doubles as an insulator. 


Grounding the APM 


The APM requires а good ground circuit in order to 
operate efficiently. Usually a good ground can be 
established by connecting a wire to the water or gas 
pipes of a building. Solder or screw the wire to the 
АРМ ground terminal. In buildings with plastic pipes 
or joints, some other hookup must be used. A metal 
той or pipe may be driven into the ground in a shady 
location where the earth usually is damper. Special 


copper coated steel rods are made for grounds, which 
have the advantage of good bonding to copper wi 


A ground of this type is usually found within the electrical 
system of most buildings. Conduit is а convenient 


round provided that the conduit is properly grounded. 
"This may be checked with an ohmmeter by testing 
continuity between the conduit and system ground 
(ground rod). Just as with the antenna, keep the ground 


Table 17-1 
Capacitance code Information 


“This table provides the value of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in many sizes, 


shapes, values and ratings: many diferent manufacturers worldwide produce them and not all play by tbe same rules. Most 


capacitors actually have the numeric values stamped on them: however some are color coded and some have alphanumeric codes 


"The capacitor's first and second significant number IDs are the first and second values, followed by the multiplier number code, 


followed by the percentage tolerance 


ла Significant Figure 
2nd Significant Figure 


Mulipior 
| Tolerance 
Ел 

своңеов Com валю: 

Value Tupe Code Value 

15 pF Ceramic 1.000 pF 001 uF 

EM Ceramic 1.500 pF /0015 pF 

10 pF Ceramic 2000 pF /.002 pF 

m Ceramic 2.200 pF 1.0022 uF 

р Ceramic алю pF JOWT uF 

3opF Ceramic 5.000 pF 005 uF 

EP Ceramic 5.600 pF 40056 uF 

an Ceramic 800 ре /0068 uF 

ET Ceramic or 

9 Ceramic ois 

Er Ceramic o2 

юре Ceramic m 

o1 pF Ceramic оз 

100 pF Ceramic ш m 

E Ceramic E 05 

10 pF Ceramic 1м 056 

150 pF Ceramic is m 

180 pF Ceramic ш 1 

220 pF Ceramic m d 

330 pF Ceramic зы 2 

LI Ceramic т a 

560 pF Ceramic ET E 

СТЯ Ceramic E за 

750 pF Ceramic E 1 


820 pF Ceramic E 2 


Tupe 


Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 


ата 


ter code, Usually the first two digits of he code represent the significant part of the value, 
‘while the third diit calle the multiplier, corresponds to ће number of zeros to be added to the fest two digits 
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Figure 17-3 Horizontal long-wire antenna 


Wire away form the hot wires. The APM's ground wire 
iy pass through conduit with other wires but should 
only be installed by qualified personnel. Grounding in 
‘extremely dry ground can be enhanced by burying some 
salt around the rod, The salt will increase the conductivity 
‘of the soil and also help retain water content around the 
ground rod, Some researchers have found that it is much 
better to get the largest surface area of metal in contact 
With the ground as possible, and have шей dig 


and planting aluminum foil sheets in the ground. 

‘Once you have tested the operation of the APM, you 
‘can disconnect the antenna and decide how you wish to 
ilose the APM circuit. You п 


to experiment 


With the housing, since researchers have discovered that 


m diodes are sensitive to sunlight and the 

voltage output is increased when the circuit is 

sunlight. If you want to experiment along these lines, 

then you may wish to enclose the circuit in a clear 

plastic box. You can drill holes for two terminals posts 
an RCA jack 

ul for the 


for the plus and minus output connectior 
for the antenna input connection, a ter 


ground connection, and your APM is complete and 
ready for operation. 


The APM-II 


The original APM is a great circuit for experimentatio 
її has been found that the germanium diodes are also 
sensitive to light, so if you house the APM in a clear 
plastic box and have it exposed to sunlight it will 
produce more output. Have fun experimenting with the 
APM receiver and you may find the perfect application 
for it, such as powering another receiver or night light, 
lock, emergency radiollighting, ele. 


Over time experimenters have improved upon the 


increased output from 
nal design, so the reader is free to exp 
and build both versions of the APM if desired. The 
second APM receiver, shown in Figure 17-4, illustrates 
the newer version of the APM with increased output 


voltage and current, The APM-II has quite а few more 
stages and has many more diodes and capacitors, You 


will note that the APM-IT also uses gern 


iium diodes 


Which have more output than trying to use silicon diodes. 
Also note the higher capacitance values in the second 
de ease the output 
considerably. When constructing the APM-II be sure 
to pay careful attention to mounting the diode and 


which were used to i 


capacitors; since there are man 
they all have polarity m 


iore components and 
ing on them, itis much more 


possible to make a 


take in orientation. Take your 
teuit. The APM-I also 

input coil, which is said to improve the output, 

Some experimenters claim that the antenna can be 


eliminated and that the antenna connection can be 
connected to another separate ground, but this has not 
been verified. The APM-ILis also sensitive to light 
Which can increase the output if used outside. Some 
users claim that the power produced by the APM also 
seems to improve near bridges, ships and anything 


i great deal of metal 


Over time many scientists and researchers have 
reported bright flashes in the sky during strong 
earthquakes, as well as computer breakdowns durin 
severe tremors. Scientists have long suspected that 
activity is associated with a variety of electrical 
effects. Researchers have been taking a careful look 
at this link, with an eye toward using it to predict 
earthquakes. 


Joseph Tate and William Daily of Lawrence 
Livermore National Laboratory in Livermore, CA. 
created a system of radio wave monitors distributed 


along California's San Andreas fault using the 
АРМ design. Tate and Daily recorded two kinds of 
changes in atmospheric radio waves prior to 
earthquakes that occurred between 1983 and 1986. Joe 
was able to witness and record the output of the APM 
during the earthquakes that followed, since he 


continuously monitored the output of the APM on а 
computer, so he could go back and look at the output on 
any given day, 


E 


Figure 17-4 Ambient power module И 


The most common change is a drop in the radio signals 
that normally pervade the ай as a result of lightning and. 
human sources such as car ignition systems and electric 
power grids. This reduction typically occurs one to 

six days before an earthquake and can last for many 
hours. For example, a magnitude 6.2 earthquake that 
shook Hollister, CA, in April 1984 was preceded 

six days earlier by a 24-hour drop in radio signals 
being monitored 30 miles from the quake's epicenter, 
"Tute and Daily have found that the larger the earthquake, 
the longer the time between the radio wave depression. 
and the quake. 

Laboratory studies have shown that the electrical 
conductivity of rocks increases as they are stressed. 
Based on this and their electrical modeling of the 
around, Tate and Daily think the increased conductivity 
of stressed rocks near the fault causes more radio waves 
to be absorbed by the ground rather than their traveling 
through the air. They also plan to test a possible link 
between radio wave drops and the emission of radon 
gas. which itself is thought to be a quake precursor. The 
radon may ionize the ай, making it temporarily more 
absorptive than the detector antenna. 


The researchers have also found, in addition to these 
drops, another pre-quake phenomenon in which short. 
pulses of increased radio wave activity are emitted. For 
example, five days before the magnitude 6.5 earthquake 
hit palm Springs. CA, in July 1986, a sation 15 miles 
from the epicenter detected a rise in radio signals. This 
sort of emission is consistent with laboratory work 
showing that cracking rocks release electromagnetic 
signals. 

Tate says that in their first attempts at predicting 
earthquakes, they did not miss a single event, so he 
is optimistic about using this technique for short-term 
forecasting of San Andreas quakes. 

If you live in an earthquake prone area such as 
California, you could use you APM not only for small 
low voltage emergency power/ighting system but you 
could connect the APM to an analog to digital converter 
card in a personal computer and record the fluctuations 
during earthquakes. The APM will provide many 
avenues for the builder andlor researcher. Disconnect 
your APM during thunderstorm activity to avoid 
damage to the APM and other household devices. Have 
Tun and be safe. 


Earth Field Magnetometer Project 


Parts list 


Parte Bin Earth Field Magnetometer 
R1, R3, R4, RS 4. Tkohm, 


32  100chns, Ч, 


Ré 10k ohm Ум, 
5% resistor 


сї,с2 15pF, 35 volt 
capacitor 


47nF, 35 volt 
толу 
capacitor 


C5 10нЕ, 35 volt 
capacitor 


C6,C8 1pF, 35 volt 
capacitor 


C) 22uF, 35 volt 
electrolytic capacitor 


C9 10MF, 35 volt 
‘Tantalum capacitor 


01,02 1N914 silicon 
diode 


03 114001 silicon diode 
Xi 10482 crystal 


1 5С1006А - 
magnetometer output 


U2 20-557 - digital 
to analog 
ip 


03,04 107805, 5 volt 
regulator 


31,32 wire jumpers 
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S1 4-position rotary 
gain switch 


52 normally open 


pushbutton swi 
53 SPST toggle power 


Logger HOBO H08-002-02 
(ONSET) 


Misc PC board, wire, 
IC sockets, chassis, 

optional Field 

Magnetometer Power 

supply 

ci 470и, 50 
elects 


vole 


tic capacitor 


C2 iuf, 50 volt 


C3 1зшї, 50 volt 
elec pact tor 


lyti 
BRI diode bridge 

rectifier 100v/2-amp 
Tl 24 volt center 


tapped transformer -.5А 


Ul 147809 IC regulator 
9 volts 


S1 SPST power sw 


PLL 115 VAC power plug 

MISC PC board, wire, 
hardware, etc. 

1. Speake & Co. Ltd 
(Elvicta Estate, 
Crickhowell, Powys 
Wales, UK; http:// 
was. speakesensors.com) 


2. Fat Quarters Software 
(24774 Shoshonee 


ve, Murieta, CA 
92562; Tel: 909-698- 
7950; Fax 


www. fatquarterssoftware 
соп) 

3. ом 
Box 3450 Pocasset, МА 
02559-3450 (1-800-564- 
4371) http://www 
onsetcomp. com 


ET Computers, PO 


Magnetic fields are all around us. The Earth itself 
produces a magnetic field, which is why compasses 
work. Anytime an electrical current flows in a conductor, 
a magnetic field is generated. That is why transformers, 
inductors, and radio antennas work, There are several 
different devices that could be used to sense a magnetic 
field. One of the most familiar to electronics hobbyists 
is the Hall-effect device. However, in this chapter 

we'll take a look at a magnetic sensor that is as easy 

to use, but is more sensitive, more linear, and more 
temperature stable than typical Hall-effect devices. 

And just ike Halleffect devices, it can be used to make 
a variety of instruments, including magnetometers 

and gradiometers 


For those unfamiliar with them, magnetometers 
are used in a variety of applications in science and 
‘engineering. One high-tech magnetometer is used by 
Navy aircraft to locate submarines. Radio scientists use 

sagnetometers to monitor solar activity. Earth scientists 
use magnetometers to study diurnal changes in the 
Earth's magnetic field. Archeologist use magnetometers 
10 locate buried artifacts, while marine archeologists 
and treasure hunters use the devices to locate sunken 
wrecks and sunken treasure. 


"The Earth Field Magnetometer that we will be exploring 
uses a “Mlux-gate magnetic sensor" The device, in 
basically an overdriven magnetic-core 
transformer which the "transdueible" event is the 
saturation of the magnetic material. These devices 

‘can be made very small and compact, yet will still 
provide reasonable accuracy 


In its most simple form the fux-gute magnetic sensor 
consists of a nickel-iron rod used as a core, wound, 


with two coils, One сой is used as the excitation сой, 
while the other is used as the output or sensing сой. 
‘The excitation сой is driven with a square-wave signal 
with an amplitude high enough to saturate the core. The 
current in the output coil will increase in a linear 
manner so long as the core is not saturated, But when 
the saturation point is reached, the inductance of the 
сой drops and the current rises to a evel limited only 
by the coil's other circuit resistances. 

the simple lux-gate sensor was in a magnetically 
pure environment, then the field produced by the 
excitation coil would be the end of the story. But there 
are magnetic fields ай around us, and these either add 
to or subtract from the magnetic field in the core of the 
‘lux-gate sensor. Magnetic field lines along the axis of 
the core have the most effect on the total magnetic field 
inside the core, As а result of the external magnetic 
fields, the saturation condition occurs either earlier or 
later than would occur if we were only dealing with the 
‘magnetic field of interes. Whether the saturation occurs. 
carly or later depends on whether the external field 
‘opposes or reinforces the intended field. 


Flux-gate magnetometer 


The Earth Field Magnetometer project is illustrated in 
Figure 18-1 and the remotely located FM-3 flux-gate. 
sensor is depicted in Figure 18-2. 

The heart of the magnetometer is of course the 
‘lux-gate sensor. A compact low-cost line of flux-gate 
sensors are manufactured by Speake & Co. Lid. and 
distributed in the United States by Fat Quarters 
Software. The FGM-3 sensor is the device used in 
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Figure 181 Magnetometer 
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Figure 18-2 FGM-3 Magnetometer sensor 


this project It is a 62 mm-long by 16mm-diameter 
(244 by 0.63 inch) device. Like all the devices in the line, 
it converts the magnetic feld strength to a signal 

with а proportional frequency. The FGM-3 sensor 

has only three leads: Red: +5 VDC (power), Black: 
volts (ground), and White: output signal (a square- 
wave whose frequency varies with the applied field). 
The output signal is а train of TTL compatible pulses 
with a period that ranges from 8 to 25 mS, or a 
frequency range of 40 to 125 kHz. The detection 
sensitivity of the FGM-3 device is 4/- 05 versted 

(450 utesla). That range covers the Earth's magnetic 
field, making it possible to use the sensor in 

Earth-field magnetometers. Using two or three sensors 
їп conjunction with each other provides functions such. 
as compass orientation, three-dimensional orientation 
measurement systems, and three-dimensional 

gimbaled devices such as virtual-reality helmet display 
devices. It can also be used in applications such as 
ferrous metal detectors, underwater shipwreck 

finders, and in factories as conveyer-belt sensors or. 
‘counters, There are a host of other applications where a 
small change in а magnetic feld needs to be 

detected 


The FGM series also includes two other devices, the 
FGM-2 and the FGM-3h. The FGM-2 is an orthogonal 
sensor that has two FGM- devices on a circular 
platform at right angles to one another. That orthogonal 
arrangement permits easier implementation of orientation 
measurement, compass, and other applications, The 
FGM-3h is the same size and shape as the FGM-3, but 
is about 2.5 times more sensitive. Its output frequency. 
changes approximately 2 to 3 Hz per gamma of field 


194 


change, with a dynamic range of 4/- 0.15 oersted 
(about one-third the Earth's magnetic field strength). 
The output signal in all the devices in the FGM series 
is +5 volt (TTL-compatible) pulse whose period is 
directly proportional to the applied magnetic field 
strength. This relationship makes the frequency of the 
‘output signal directly proportional to the magnetic field 
strength. The period varies typically from 8.5 ys to 
25 ys ог a frequency of about DOKI to SOKH2. For 
the FGM-3 the linearity is about 5.5% over its + 0.5 


oersted range. 


The response pattern of the FGM- series sensors is 
shown in Figure 18-3. It is а "Паше 87 pattern that has 
major lobes (maxima) along the axis of the sensor, and 
nulls (minima) at right angles to the sensor axis. This 
pattem suggests that for any given situation there is a 
preferred direction for sensor alignment. The long axis 
of the sensor should be pointed towards the target 
source. When calibrating or aligning sensor circuits, itis 
‘common practice to align the sensor along the east-west 
direction in order to minimize the effects of the Earth's 
magnetic field 


де sensor is coupled directly to a special 
manufactured by Speake. This special 
SSCLOO6A integrated circuit is shown in the main 
schematic diagram shown in Figure 18-4. It ри 
the circuitry needed to perform the Earth field 
magnetometry sensing. It integrates field fluctuations 

in one-second intervals, producing very sensitive output 
variations in response to small field variations. The 
‘magnetometer is of special interest to people doing 
radio- propagation studies, and those who want to monitor. 
for solar flares, И also works as а laboratory magnetometer 
Tor various purposes. The SCLOO6A is housed in an 
18-pin DIP IC package and is shown at UI. The FGM-3 


ides 


Figure 18-3 FGM-3 Mognetometer sensor 
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Figure 18:4 Main magnetometer circuit 
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‘ux-gate sensor is coupled to the input pin at pin 17 of U1 
02 The reference oscillator of the SCLOOO6A is controlled 
О by components XI, СІ, C2 and R2. A sensitivity 

switch, SI, provides four positions, cach with a 
different overall sensitivity range. Switch $2 is used to 
О reset the SCLOO06A, when applied for about two 


H seconds. 
A 

‘The second op-amp at U2, is an Analog Devices 
ц ADSS7 DIA converter. The magnetometer circuit is 
Q designed so that it could be run from a 9 to 15 volt 
42 battery for use in the field. Power supplied from the 


© banery is controlled by power switch S3 which 
supplies 9 volts to the regulator. For stationary 
O research, the magnetometer should be powered from an 


42 пой AC to 9-15 volt DC power supply. The 

© regulator U3 drops the 9 volt input supply power down 
В зан lo pome сараас cit The 

О pot signal is DC voltage that can be monitored by а 
g jart or X-Y paper recorder, a voltmeter or the 


signal can be fed into a computer using an 
«jo Ачи О converter. In the prototype we used the output 
to drive a portable mini data-logger such as the 
ONSET corporation HOBO HO8-002-02. You will 
want to select the 2.5 volt model logger. You could also 
elect to use а digital multi meter with RS-232 output. 
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Figure 18-5 Magnetometer connection diagram 


Which can be fed to a computer's serial port for 
datalogging 


Construction 


‘The Earth-field magnetometer project was built оп two. 
printed circuit boards, The main circuit board is shown 
in Figure 18-5, was constructed on a 3%” x 42" PC 
board, while the remotely located FGM-3 sensar was 
paired with a second 5-volt regulator shown in Figure 
18-6, Regulator U4 was mounted on а 2” x 3” PC 
board, which was attached to a sheet of flexible 

plastic using plastic screws. The FGM-3 sensor probe 
‘was then mounted on the 2” x 4" plastic sheet. The 
plastic sheet was used to mount the probe, ahead of the 
regulator in order to give the lux-gate probe some 
‘isolation from surrounding metal. The Hux-gale probe is 
‘mounted length-wise and parallel to the length of the 
PVC pipe. The FGM-3 sensor and remote regulator were 
then housed in a 2” diameter x 12” long PVC pipe, 
which is separated by a length of three-conduetor cable. 
Note that you could also elect to purchase а flux- 

“luding PC board, the FGM-3 
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Figure 18-6 Flux-gate sensor board 


sensor, ICs, and most other parts, but less the gain 
switch, сап be from Fat Quarters Software for about 
580.00. 


Are you ready to begin constructing the flux-gate 
‘magnetometer? Before we begin you will want to secure 
а well lit and well ventilated work area, as well as a 
bench or large table for assembling your magnetometer 
project. Locate а small penci-tipped 27 to 33 watt 
soldering iron, as well as а roll of 22 ga. 60/40 болен 
rosin core solder. Go to your local Radio Shack store 
and purchase a small jar of "Tip Tinner": this isa 
soldering iron tip cleaner/dresser compound, which 
‘works wonders. You will also need a few hand tools for 
the project. You will need a pair of small end-cuters 
арай of needle-nose pliers, а pair of tweezers, and a 
magnifying glass. A small flat-blade screwdriver and а 
small Phillips serewdriver should round out your tool 
requirements 


While you could build the magnetometer project on 
a perf-board or you could use point-point wiring itis 
recommended that you build the circuit on a printed 
circuit board for most reliable circuit operation and long 
life. Prepare your circuit board, and then we will be 
able to go ahead and build the magnetometer receiver 
project 


Locate all of the project diagram, such as the 
schematic, parts layout diagrams and the 
component pin-out sheets as well as the resistor and. 
capacitor identification tables and we will be almost 
ready to begin. Place all of the magnetometer project 
components on the work bench in front of you, 
warm up your soldering iron and let's get going. 


TR 


First, refer to the chart in Table 18-1, which. 
illustrates the resistor olor eode, The resistor for this 

project will have three or four color bands on them. [zf 
"The first color band is closest 1o one end of the resistor f 
body. The first color band represents the first digit of — 
the resistor's value, the second color represents the с 
second digit of the resistor value, the third color band Ê 
represents the esistor's multiplier value, and the fourth 


band denotes the rsistor's tolerance value. A silver 
fourth band denotes a 10% tolerance value, while а gold 
band represents a S% tolerance value; no fourth color. 
band denotes a resistor with 20% tolerance. Resistors 
RI R3, R4 and RS, for example, are 4.7koh types 
"The first color band is yellow, which represents a four 
(4), while the second color band is violet or seven (7), 
and the third color band is red denoting a multiplier 

of (100), хо you see (4) (7) times (100) equals 4700 or 
A Tol, Identify all of the 4.7k ohm resistors and 
place them on the circuit board at their correct location, ¢ 
Next, solder these resistors to the circuit board. Then 


follow-up by cutting the excess component leads flush 
to the edge of the circuit board with your end-cutters. 
Now locate R2 and R6 and install them in their proper 
locations, then solder them in place on the PC Бош. 
Remember to trim the excess resistor leads with your 


endcuter. 

Next we will move to identifying and installing they 
capacitors for the project. Capacitors are available in two О 
major categories—electrolytic and non-electrlylie types. 
Electrolytic capacitors are generally both larger in size (D 
and larger in value than non-electrolytie types. [ 
Electrolytic capacitors have polarity and hence, they CF 
will have polarity marking on them to identify 


‘Table 18-1 
Resistor color cade chart. 


Color Band 1st Digt 2nd Digit 
Black ° ° 
Brown 1 1 
Red 2 2 
Orange 3 3 
Yellow 4 4 
Green 5 5 
вше 6 6 
Violet 7 7 
Gray 8 s 
White » » 


their leads. You will usually find a black or white 
colored band or a plus (+) or minus (7) marking near 
‘one of the capacitor leads; this denotes the polarity. You 
will have to orient an electrolytic capacitor onto the 
ircuit board with respect to the capacitors polarity. 
When you mount electrolytic capacitors on the circuit 
board, you will have to refer to both the circuit 
їс and the parts layout diagrams in order to 
install the capacitor properly. Failure to install 


schem 


electrolytic capacitors correctly may result in damage to 
the capacitor itself and perhaps damage to the circuit as 
well. Non-electrolytic capacitors will generally be 
smaller in value and physical size. Sometimes the non- 


electrolytic capacitors will have their value printed on 
them, and at other times the capacitor may be physically 
very small when a three-digit code is used to identify 
the capacitor. The chart in Table 18-2, helps to identify 
‘capacitors based on this code, Use the chart to help. 
identify the capacitors. You will want to make sure that 
all the correct value capacitor into the right 
location on the circuit board in order for the circuit to 


work correctly. For example, a capacitor marked with 
(102) denotes a value of 001 HE, while a capacitor with 
а marking of (103) denotes a capacitor value of 01 HF. 


Look through the component pile and identify the 
capacitors and what type they are and then refer to the 


Multiplier Tolerance 

1 

10 1% 

100 ES 

1000) E 

10000 a 

100.000 

1,000,000 (му 

10000000 

100,000,000 

1000000000 

e E 

oor 10% 
E 


parts layout diagram and capacitor code chart before. 
installing them on the circuit board. Go ahead and place 
a few of the capacitors at their respective locations on the 
PC board and solder them in place, Remember to trim the 
extra component lead length with your end-cutters 


The magnetometer main circuit board utilizes three 
silicon diodes. Diodes have polarity and they must be 
installed correctly for the circuit to operate correctly. 
Each diode will have either а black or white colored 
band at one end of the diode body. The colored band 
represents the diode's cathode lead, the opposite lead is 
the anode. Remember the diode's electronic symbol is 
ап arrow or triangle pointing to a vertical line. The 
vertical line is the cathode of the diode. Refer to the 


matic and parts layout diagram when mounting 
the diodes onto the circuit board. Place the diodes on 
the circuit board and solder them in place. Trim the 
excess leads as necessary 


The magnetometer project employs а 10 MHz crystal 

а 16 of UI. The crystal has no 
polarity so it сап be placed in either direction on the 
board. Handle the crystal carefully so as to not break off 
the leads from the crystal body 


which is connected to 


Before we begin placing the semiconductors on the 
PC board, you will want to refer to the semiconductor 


Table 18-2 
Capacitance code information. 


‘This table provides the value of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in many sizes, 
shapes, values and ratings: many ditferent manufacturers worldwide produce them and not all play by the same rules. Most 


capacitors actualy have the numeric values stumped on them: however some are colar coded and some have alphanumeric codes 


“The capacitor’ frst and second significant number Ds are the first and second values, followed by the multiplier number code, 


followed by the percentage tolerance еце code. Usus 


ла Significant Figure 
2nd Sigicant Figure 


Mulier 
| Tolerance 
[IS 

своңемов Com вле: 

Value Tupe Code value 

15pF Ceramic 1,00 pF 001 uF 

EI Ceramic 1.500 pF/0015 ЫР 

10 pF Ceramic 2000 pF LODZ pF 

m Ceramic 2.200 pF LODZ we 

ET Ceramic 4.700 pF ODT uF 

30 pF Ceramic 5,000 pF 005 pF 

EI Ceramic 5,600 pF 10056 uF 

E Ceramic 6800 pF 0068 uF 

19 Ceramic or 

9 Ceramic ais 

лэр. Ceramic oz 

59 Ceramic m 

9 Ceramic оз 

100 pF Ceramic ш m 

120 pF Ceramic E E 

[p Ceramic 131 ое 

150 pF Ceramic is m 

m Ceramic m 1 

ET Ceramic E 2 

mI Ceramic эз 22 

470 pF Ceramic an as 

560 pF Ceramic ES 47 

юре Ceramic E E 

750 pF Ceramic E 1 


smpF Ceramic кн 2 


Tupe 


Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 


the fist two digits of the code represent the significant рап of the value, 
‘while the third digit, called the multiplier, corresponds to the number of zeros to he added to the fis two digits 
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Figure 18-7 Semiconductor pin-outs 


pin-out diagram shown in Figure 8-7, which will assist 
you in orienting the ICs. The magnetometer project 
Utilizes two main integrated circuits which are rather 
expensive, so we recommend using IC sockets. As a 
good insurance policy locate two IC sockets and solder 
them in place for U1 and U2, Iran IC fails at some later. 
dite ‘down the road’, you can simply unplug the 
defective one and replace it with a new one. Note that 
the IC sockets will usually have а notch or cut-out at 
‘one end of the plastic package. The lead just to the left 
of the notch îs pin, You will have to make sure that 

pin one (1) of each socket is connected to the correct 
components; referto the schematic and parts layout 
diagrams. Note pin one (1) of UL goes to the anode of 
diodes DI and D2, while pin one (1) of U2 is connected 
to pin six (6) of UL. When installing the ICs into their 
respective sockets, you will have to make sure pin one 
(1) of the IC is placed into pin one (1) of the socket to 
prevent damage to the integrated circuits. 


її а good time to take a short, well deserved rest 
and when we return we will examine the main circuit 
board for any possible "cold" solder joints or “short 
circuits Pick up the main circuit board with the foil 
side facing upwards towards you. Look over the main. 
circuit board, we will be looking at the solder joints for 
posible “cold” solder joints. The solder joints should 
all look clean, bright and shiny, if you see any solder 
joints that look dull, dark or "blobby:" you will need to 
lun-solder the joint and remove the solder with a solder- 
sucker and then re-solder the connection, so that the 
new solder joint looks good. Next we will examine the 


ental wh олово bise, 


PC board for possible “short” circuits. Often "short" 
сап be caused by "stray" component leads or 
obs” which may have stuck ro the underside 
of the PC board from solder residue. Look for solder 
blobs or solder bridges which may be “Shorting” or 
bridging between circuit traces on the PC board. With 
the PC board free from any defect, we can continue on. 
and prepare for connecting the sensor and power-up the 


The main magnetometer board was mounted on 
standoffs in а metal chassis box, as seen in Figure 18-8. 
‘The on-off power switch and sensitivity rotary switch 
were mounted on the front panel of the chassis bos, 
along with the meter binding posts. А 3-position screw 
terminal block or 3-eircuit connector can be mounted on 
the side of the chassis box 1o allow the main circuit to 
connect to the remote sensor board. 


Figure 18-8 Magnetometer — inside view 


Now refer tothe sensor power supply circuit diagram. 
shown in Figure 18-6, This diagram illustrates the 
remote flux-gate sensor and power regulator PC board. 
The sensor and regulator were placed on а small circuit 
board, and in а water proof PVC cylinder so it can be 
buried below the frost-line at about 4 feet underground, 
The sensor should be placed well away from your 

house, buried level in the ground with the ends of the 
sensor facing East-West, The remote sensor is powered 
from the main circuit board. You will want to place the 
remote sensor and power supply in a non-metallie PVC 
case and waterproof the case so water cannot leak inside 
the case. The sensor will need to be facing the outside 
of the PVC cylinder away from the other electronics 
inside the package. Use no metal fasteners to secure 

the circuit to the PVC enclosure. You will have to 

make provisions to allow the three conductor to exit 

the opposite end of the PVC сазе away from the 

sensor end. 


The main magnetometer circuit board was placed in a 
metal chassis which measures 6” x 3" x 2” as shown in 
the photo. The power switch, power LED, gain switch 
and reset switch along with the output binding posts 
were mounted on the front of the chassis box, A four 
position terminal strip was mounted along the side of 
the chassis box to allow the remote sensor to be 
connected to the main circuit. A coaxial power jack was 
also mounted on the side of the chassis box to allow a 
12 volt “wall wart” power supply to plug-in and power 
the circuit. 

I you wish to construct your own power supply 
for the magnetometer project, refer to the diagram in 
Figure 13-9, which illustrates а 12 volt power supply 


vac 


from line-voltage, A 24 volt center tapped transformer ( 
feeds AC to the 4-diode bridge rectifier package at BRI. 27 
‘The DC output from the rectifier is filtered via C1 and 
C2 and then sent to а 9 volt IC regulator chip at U1. 
The output of the regulator chip is filtered at its output. C? 
"This optional power supply will provide 9 volts which — ® 
can be used to power the 

choose not to use a9 to 1 


magnetometer circuit, if you 
"wall wart" power supply. 


The main circuit board was mounted on standoffs 
inside the bottom of the chassis box. Once you have 
‘mounted the main circuit board and the controls, you — 7 
can locate a length of 20 to 24 gauge, three or four с 
conductor cables and connect the sensor board to the 

main circuit board. Connect a digital voltmeter to the 

‘output terminal binding posts and set the meter to read 


Svolis to 10 volts. Connect up your power supply to the 
‘main circuit board and we ean now test the 
‘magnetometer to see if it is working. Turn the power. 
switch to on, and set the meter range or gain switch to 
‘maximum sensitivity. With he sensor away from the 
‘main circuit board and chassis, bring a small magnet 
within rage of the sensor to say about 2 feet away. 
After about eight or ten seconds, you should see the 
effects of bringing the magnet near to the sensor, The 
reading will NOT be instantaneous, but you should see 
the meter read up to 2 volts or so. Move the magnet 
away and you should see the meter respond in 8 or 

10 seconds. If all is well you will have a working 
portable Nux-gate magnetometer, which can be 


used for many applications such as monitoring diumal 
‘magnetic Earth variations or solar storms. You can even 


use the magnetometer as a UFO detector or driveway 
monitor 


av ^ 


Figure 18-9 Magnetometer power supply 


Ground 


If your magnetometer did not “spring-to-life” then 
you will have to turn off the circuit and remove the 
power supply, and look the circuit over carefully to 
make sure you didn’t install а component incorrectly. 
Grab your schematic, parts layout diagrams and charts 
and let's take a closer look at the circuit board. 
Remember we talked about certain components, like 
‘capacitors and diodes having polarity. Make sure that 
you installed the electrolytic capacitors and diodes with 
respect to their proper polarity; this is common cause 
for error. If need be, have another person, such as a 
parent or skilled technician or engineer or knowledgeable 
friend, look over the circuit for you. The same person 
оока 


over the same circuit numerous times often 


prevents you from finding your errors; you need a fresh 
look from another person to catch mistakes. Another 
‘cause for error is placing the integrated circuits in the 
Wrong socket or in the wrong direction in the socket. 
Atter looking the board over carefully, you can re-apply 
the sensor and power supply connections and test the 

ice again, hopefully it will work fine this time 


around. 
Once you know the magnetometer and sensor 
circuits are working properly, you can make provisions 
ight PVC case, 
The remote flux-gate sensor probe was mounted in a 
24” x I2" length of PVC pipe. Circuit board guides 
were epoxied to the inside of the PVC pipe to 
allow the circuit board to be slid into the PVC pipe. 
One 2” end cap was cleaned and cemented to the 
‘outside probe end of the PVC pipe. A ” hole was 
drilled and tapped in the center of the second РУС 


for mounting the sensor in a water 


end cap. Try to use as itle metal as possible when 
mounting the sensor in the PVC pipe, use brass or 
plastic serews where possible. А brass nipple fitting 
cemented in the tapped hole allows the three conductor 
cables to exit the probe assembly in the PVC pipe. 
[Before cementing the Final end cap to the PVC pipe 
уой will want to test the Earth-Field magnetometer 
before burying the sensor probe assembly. Since the 
sensor is NOT an expensive temperature referenced 

or compensated type sensor it is subject to extreme 

the norther 


temperature variations, so if you live 
climate zones, it will be necessary to mount the 
sensor underground, below the frost-line, to prevent 
temperature swings from affecting the reading of the 
meter. In most frostprone areas, you will need to 
mount the water-proof sensor assembly about 4 to 4 
Merground. The sensor should be mounted as far away 
from metal objects and traffic as possible to ensure the 
best results. The sensor package should be mounted so 
that it will face North-South as shown in Figure 18-3. 


The output of the п 
a logging digital multi-meter, so the imported data can 
be later analyzed by your personal computer. You could 
also use an inexpensive portable datalogger such as the 
HOBO series from Onset Computers, or you could use. 
an analog to digital converter card in your PC to collect 
the data sample over time. IT your meter is set to the 
most sensitive position, and everything is in wor 
‘order, you should easily be able to monitor the Earth's 
diurnal variations twice a day. You should also be able 
дс storms on the Sun, with your 


jgnetometer can be connected to 
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A sudden ionospheric disturbance (SID) is an 
abnormally high plasma density in the ionosphere 
sudden solar flare, which often 


‘caused by an occasion 
interrupts or interferes with telecommunicati 


systems, The SID results in a sudden increase in radio- 
wave absorption that is most severe 

medium-frequency (MF) and lower bi 
(HE) ranges. 


When a solar flare occurs on the Sun, a blast of 
ultraviolet and X-ray radiation hits the day-side of the 
Earth after 8 minutes. This high energy radiation is 
absorbed by atmospheric particles raising them to 
excited states and knocking electrons free in the 
process of photo-ionization, The low altitude 

spheric layers (D region and E region) immediately 
crease in density over the entire day-side. The 
Earth's ionosphere reacts to the intense X-ray and 
ultraviolet radiation released during a solar flare and 
often produces shortwave radio fadeout on the day-side 
‘ofthe Earth as the result of enhanced X-rays from а 
solar flare. 


‘Shortwave radio waves (in the НЕ range) are 
absorbed by the increased particles in the low 

altitude ionosphere causing a complete blackout 

‘of radio communications, This is called a Short Wave 
Fadeout, These fadeouts last for а few minutes to a few 


hours and are most severe in the equatorial regi 

Where the Sun is most directly overhead. The 
spheric disturbance enhances long wave (VLF) 

radio propagation. SIDs are observed and recorded by 
itoring the signal strength of a distant VLF 


transmitter. As the fadeouts occur, reception of the 
station strength varies thus creating а fluctuating voltage 


‘output at the receiver which can be recorded and 
‘observed using a computer with a chart recorder 
program, 


You can build and investigate the phenomena of 
SIDs with a special receiver and a low cost 
duta-logger setup. You can not only observe when 
collect and 
four computer. The 
SIDs receiver is a great opportunity to observe first- 
hand when a solar event occurs, but you can use it to 
predict when radio blackouts will affect radio 
propagation, which is extremely useful for amateur 


solar fares are occurring but you с: 
analyze the data and display it on 


radio operators. 


VLF signal propagation 


Why do VLF signals strengthen at night instead of 
getting weaker? If propagation is basically via the 
waveguide effect, why doesn’t the signal drop DOWN 
at night when the waveguide disappears with the D 
layer? Is there some kind of reduced absorption at 

и? If so, where is it taking place and why? Also, 
‘what accounts for the big fluctuations in signal strength 
at night, apparently more or less at random? 


The strength of the received signal depends on the 
effective reflection coefficient of the 
the radio wave reflects in its multi-hop path between 
Earth and the ionosphere. In daytime the reflecting region 
is lower, the air density is higher, and the free electron 
density is controlled strongly by the solar radiation, etc. 
At night time the reflecting region is higher, the air 
density is lower, and the free electron density is 


rolled by variable ambient conditions as well as 
Variable influences from electron “precipitation” fron 
above, etc 


At noon the electron density is about 10 electronsem? 
at an altitude of 40km, 100 electrons/em* at an altitude 
of 60km, 1000 electrons/em? at an altitude of 80 km 
and 10,000 electronslcm" at an altitude of 85 km. 


At night these figures become 10 electrons 
clectrons/em’ at 85 km, 100electrons/em* at 88 km 

and 1000 electrons/em’ at 95km and then remains 
somewhat the same up to atleast 140km. At night the 
electron density in the lower part of the D region pretty 
much disappears, At 40 km the electron collision. 
frequency is about 1,000,000,000 collisions per second 
‘whereas at 80km the collision frequency drops to 
1,000,000 collision per second. The reflection coefficient 
depends on (among other things) the number density of 


кее electrons, the collision frequency, and the frequency 
of the radio signal, It is found by a mathematical 


integration throughout the entire D-region and of course 
the result depends on what time of the 24 hour day one 


performs the integration. 


We can think of the E-Layer propag 
night. Then the prominent sunrise pattem we see is a 
shift from E-Layer propagation back to D-Layer as 
the sun rises and forms the daytime D-Layer. 


ng the signal at 


Figure 19-1 Sudden ionospheric disturbance receiver 


"The sunset pattem is the reverse, An interesting feature 
of waveguide mode propagation was that the signal was 


split into two components which can form an 
ieference pattem. 


‘You can build your own Sudden Ionospheric. 
Disturbances (SIDs) receiver, shown in Figure 19-1, and 
begin your own investigation of solar flares and thei 
effects on radio propagation. The SIDs receiver is a 
simple VLF receiver designed to be used with a loop 
antenna which can be placed either inside or outside. 
"The receiver monitors the strong VLF signal from the 
US Navy NAA 24 kHz transmiter in Cutler Maine. 

"The Sudden Ionospheric Disturbance (SID) receiver 
is a modified Stokes’ Gyrator tuned VLF receiver based 
on the circuit from Communications Quarterly Spring 
1994 pp. 24-26. The main circuit diagram shown is 
Figure 19-2, it illustrates SIDs receiver which consists 
of two integrated circuits, a Texas Instruments RC4136 
and a National LF353 operation amplifier. The SIDs 
receiver is fed from a loop antenna at 1.1. The antenna 
is coupled to the SIDs receiver via a miniature 600 to 
600 ohm matching transformer at TI. The output from 
the secondary of TI is fed to two protection diodes at 
DI and D2 at the front end of the receiver. The output 
of the diode network is then coupled to a 100pF 
capacitor at СІ. Capacitor C2 is connected from the 


"ET 


Figure 19-2 Sudden ionospheric disturbance receiver 


на 


Output 


‘output of CI to ground at the input of the first op- 
stage U2B. Integrated circuit sect 

form an amplifier/filter and tuning. The "tuning" is 
rolled via R6, which is placed in a shielded 
enclosure to prevent circuit oscillation. The potentiometer 
is kept separate in a small shielded box formed by some 
scrap pieces of thin circuit board soldered together. 

The output from U2:A is next fed to IC:D and U2:C 
Which forms an amplifierintegeator section. A final 
buffer amplifier section at UI is used to drive the 

(0-1 mA meter at the output. The output of the SIDs 
receiver at (A) ean be coupled a low cost data-logger 

in order to record signals over time. 


The SIDs receiver was built on a circuit bos 
board, for most reliable operation, but other types of RF 
building techniques could be used. The circuit board is 
available from FAR Citcuits—see Appendix. Before we 
begin building the circuit take a few minutes to locate a 
clean well it work table or work bench. You will want 
to locate a small 27 to 33 watt pencil-tipped soldering 
iron, a roll of 60/40 йлем rosin core solder, and a 
small jar of “Tip Tinner” a soldering iron tip 
cleanerldresser. "Tip Tinner 
Radio Shack store. You will also need some small hand 
nall flat-blade screwdriver, a Phillips 
screwdriver, а pair of small needle-nose pliers, a pair of 
tweezers, a magnifying glass and a pair of end-cutters. 


rd circuit 


available at a local 


tools, such as a 


Table 19-1 
Resistor color code chart 


Color Band 1st Digit 2nd Digit 


Black D o 
Brown 1 1 
Red 

Orange 
Yellow 
Green 
Blue 

Violet 


Gray 


White 
Gold 
Silver 


No color 


Once you have gathered ай the tools, locate all the 
circuit diagrams, such as the schematics, the parts layout 
diagram, the resistor and capacitor code charts, ete. 
Place all the component parts, along with all your tools 
and diagrams, in front of you, warm up your solder iron 
and we will start building the SIDs receiver project. 


First we will identify the resistors for the project. 
Refer to the chart shown in Table 19-1, which will help 
you to identify the resistor color codes. Resistors 
usually have three ог four color bands on the body of 
the resistor which denotes the resistor value. The color 
bands begin at one end of the resistor body close to the 
edge. The first color band on resistor RI is orange, this 
denotes the digit thee (3). The second color band is 
also orange, which is the digit number three (3), and the 
third color band is the resistor's multiplier value which. 
is red, and this suggests a multiplier value of 100. So 
the resistor value for RI is (3) times (3) times (100) or 
33k or 3300 ohn 
noted in the four color band. A fourth color band which 


"The tolerance value of a resistor is 


is silver is а 10% tolerar 
band denotes а 5% tolera 


se resistor, while a gold fourth 
е value. If there is no fourth 


color band then the resistor will have а 20% tolerance 


value. Once you have identified resistor RI, you will 
mote that resistors RI, R2, R3 and R4 all have the same 


color codes, therefore they all have the same value. 


Check your parts layout diagram and the schematic to 


Multiplier Tolerance 

1 

D 1% 

шо ES 

1000) ET 

10000 4% 

100,000 

1,000,000 (M 

10,000,000 

100000000 

1000000000 

о s% 

on 10% 
20% 


see where these resistors ше to be placed on the 
board. Once you verify where the resistors are placed, 


you can install all four resistors on the circuit board and 
solder them in place on the board. Now locate your 
end-cutter and trim the excess component leads. Cut the 
extra component lead lengths flush to the edge of the 
circuit board. Now go ahead and identify another group 
of three or four resistors and place them on the circuit 
board. Once you are sure of their respective locations 
you can solder the next grouping of resistors onto the 
Circuit board, remember to trim the excess component 
leads from the board, Place all the remaining resistors 
оп the circuit board and solder them all in place, tám. 
the extra leads as necessary. 


Now we will move on to installing the capacitors for 


the SIDs receiver project. Capacitors come in two major 
flavors, non-polarized and polarized types. First, we will 
talk about non-polarized capacitors. Usually non-polarized. 
capacitors are smaller value types which could take form 
as ceramic disks, 


nica, tantalum or polyester types. 
Often the capacitors are small in size and frequently the 
capacitor values are printed as three-digit codes rather 
than their actual values, since this code system takes 
less space to print. We have included a chart in 
таме 19-2, which lists the actual capacitor values and 
their respective codes. For example a capacitor with a 
value of .001 pF will have a code designation of 10 
2.01 pF capacitor will have 103, and a 0.1 pF capacitor. 
will have a code of 104 marked on it. The SIDs project 
в а number of non-polarized type capacitors which 
you will need to install. Take a look through the 
‘component pile and see if you can identify the small 


non-polar capacitors before attempting to install them 
on the PC board 


Polarized capacitors are called electrolytic capacitors, 
and they are often larger in physical size. Electrolytic 
capacitors will always have some sort of polarity marking 
on them. You will see either a black or white band ога 
plus (+) or minus (=) marking somewhere on the capacitor 
body. It is very important that you install these types of 


capacitors with respect to their polarity in order for the 

ruil to work properly and to not be damaged upon 
power-up. You will need to refer to the schematic and 
parts layout diagrams when installing electrolytic 
capacitors to make sure that you have installed them 
correctly. The plus (+) marking on the capacitor will point 
to the most positive portion of he circuit 


Let's go ahead and identify the non-polarized 
capacitors first. Check the capacitor code chart and make 
sure that you can identify each of the non-polarized 
capacitors. In groups of two or three capacitors install 

them on the PC board. When you have determined that 
you have installed the correct values into their respective 
location on the circuit board, you can solder the 
capacitors in place on the board, Remember to trim the 
excess capacitor leads from the circuit board. Once you 
have the first grouping of capacitors installed you can 


move on to installing another group of non-polarized 
capacitors, until you have installed all of the 
mon-polarized capacitors 

Next, find the electrolytic capacitors from the parts 
pile and we will install them in their proper locations. 
Refer now to the schematic and parts layout diagrams 
so that you can orient the capacitors correctly when 
‘mounting them on the PC board. Install two or three 


electrolytic capacitors and then solder them in place on 
the PC board, Remember to cut the extra lead lengths 
‘lush to the PC board. Identify and install the 
remaining electrolytic capacitors on the board and 
solder the 


in place. Trim the component leads as 
necessary. 


The SIDs receiver employs two silicon diodes at the 

frontend” and two germanium diodes near the final 
‘output stage. Diodes have polarity so they must be 
installed in the proper orientation for the circuit to 
function properly. Diodes will generally have either a 
White or black band on the side of the diode’s body. 
The colored band denotes the cathode of the diode. 
Remember that a symbol for a diode is a triangle 
pointing to a vertical line. The vertical line is the 
cathode of the diode. Make sure you install the proper 
diodes in their proper locations with respect to polarity 
you will need to refer to the schematic and parts layout 
diagran 


The SIDs receiver uses two. 


tegrated circuits at UL 
and U2, Integrated circuit sockets аге highly recommended 
as an insurance policy against any possible failure in the 
distant future. Before we go ahead and install the 
semiconductors, take a quick look at the sem 
pin-out diagram shown in Figure 19-3. The pin-out 
diagram will assist you install the integrated circuits 

IC sockets are inexpensive and will greatly be appreciated 
in the event of a circuit failure, since most people 
cannot un-solder a L4 or 16 pin integrated circuit 


conductor 


Table 19-2 
Capacitance code Information 


‘This table provides the value of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in many sizes, 
shapes, values and ratings: many diferent manufacturers worldwide produce them and not all play by tbe same rules. Most 
capacitors actually have the numeric values stumped on them: however, some are color coded and some have alphanumeric codes. 
"The capacitor's first and second significant number IDs are the first and second values, followed by the multiplier number code, 
followed by the percentage tolerance letter code. Usually the first two digits of the code represent the significant part of the value, 
‘while the third digit, called the multiplier, corresponds to the number of zeros to be added to the fist two digits 
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Figure 19-3 Semiconductor pin-ous 


without damage to the circuit board. Integrated circuits 
‘must be installed correctly for the circuit to work 
properly. Looking at the IC, you will notice a small 
notch or cut-out or small indented circle а опе end of 
the IC body. Pin one (1) of the IC will be just to the 
left of this cut-out or notch, The IC socket will often 


appear the same way with a notch or cut-out with pin 
‘one (1) to the left of the notch or cut-out. You must 
orient pin of the IC with pin 1 of the IC socket, and 

you must them be sure to orient pin of the IC socket 

to match up with the proper components on the circuit 
board. For example, pin one (1) of U1 is connected to 
the output of the circuit at the junction of R8 and R11 
Note that pin 8 is the plus power supply input, while pin 
4s the ground on UL. Pin one (1) of U2 corresponds to 
he minus (=) INPUT #1 at U2:A, which is connected to 
the junction of RI and R2. 

A small metal compartment should be placed around 
the main tuning potentiometer R6 in order о shielded 
this contol. This can be done with the use of some 
scrap circuit board material which can be soldered 
together to form a small box. You will have to use a 
soldering gun ora higher temperature soldering 
iron, in order to solder large areas of circuit board 
material. 

The output of the SIDs receiver is fed to the 0-1 mA 
analog meter at ML. The output of the SIDs monitor can 
also be fed to the input of an analog to digital converter 
place in a personal computer, for recording over long 
lengths or time. 

Since the SIDs receiver utilizes integrated circuits 
Which require the use of a dual power supply providing 
both a plus and minus voltage to the circuit, and since 
the circuit is meant to be left оп for long periods 


of time the use of a dual voltage AC power supply is 
recommended, The diagram shown in Figure 19-4 
illustrates a simple dual plus and minus voltage power 
supply which сап be used to power the SIDs receiver. 
A 9 volt 500 mA center tapped transformer was used to 
drive a bridge rectifier, which provides both a plus and. 


minus voltage that is sent to a 9 volt plus regulator. 
An LM78L09 regulator and the minus leg of the bridge 
is sent to an LM79L09 minus 9 volt regulator. The 
power supply could be built on perf-board or on a 
printed circuit board if desired. The power supply and. 
SIDs receiver could be mounted alongside one another 
inthe same chassis, 


‘Take a short break and when we return we will 
inspect the circuit board for any possible "cold" solder 
joints ог "short circuits. Pick up the circuit board so 
that the foil side of the PC board faces upwards toward 
you. Look over the foil side of the board very carefully. 
"The solder joints should all ook clean, bright and shiny. 
If you see any solder joints that Look dull, dark, dirty 
‘or "blobby" then you should remove the solder and 
sessolder the joint so that ît looks clean, bright and 
shiny. Next we are going to inspect the PC board Гог 
‘any possible “short” circus, Sometimes “cut” 
component leads will “stick to the hoard from solder 
sesidue left on the board. These "stray" wires can often 
cause a “short” between the solder traces. Also look 
closely for any solder “blob” or "solder balls. 
Which may have stuck to the underside of the 
PC board. 


The SIDs receiver and power supply can both be 
installed in a metal chassis box enclosure. The 
prototype receiver was mounted in a sloping cabinet as 
in Figure 19-1. The power supply was mounted alongside 


us 


Figure 1-4 Dual voltage power supply 


the SIDs receiver. The tuning control as well as the 
power on-off switch and meter were all mounted 
оп the front panel of the enclosure, The power cord was 
Jed out of the rear panel through а stain-relief. A power 
fuse was installed inside а chassis mounted fuse 
holder on the ear of the panel. A dual binding 
post/banana chassis jack was mounted on the top of the 
chassis to connect the antenna loop to the SIDs receiver. 
An RCA jack was placed on the rear of the chassis to 
allow the receiver о connect to an analog to digital 
The SIDs receiver requires а rather large loop 
antenna, which can be placed inside your attic or placed 
outside away from large metal structures or aluminum 
siding, in a sheltered area. The сой at L1 is a diamond 
shaped loop antenna as shown in Figure 19-5. The loop. 
consisting of 50 tums of solid #24 enameled or plastic 
coated wire, on а PVC pipe square or diamond form. 
The loop has an enclosed area of about 9 square feet 
Locate four 24” diameter x 24” long pieces of 
РУС pipe and form a square or diamond shape coil 
orm as shown. A PVC elbow was placed on top and 
both sides of the loop form as shown, while a PVC 
“Т” was used at the bottom of the loop form to allow 
winding of the сой around the four protrusions at each 
leg of the loop. The four hole center Bub holds the loop. 
form together. The main vertical PVC pipe was secured 
to а flange which was fastened to а wooden block at 
the base of the loop antenna, The lead-in from the 


Joop antenna should form a loose twisted pair 
This balanced lead-in is routed as far away from 

metal as possible to the 600 to 600 ohm matching 
transformer at TI. This transformer arrangement 
reduces 60 Hz hum interference from entering the SIDS 


The output of the SIDs receiver can be coupled to a 
solid state datalogger from the output of the receiver at 
point (A) atthe receiver output terminals. In order to 
save and later view and correlate your recorded data 
you will need to acquire some form of data-logger. 
"There are three good options for saving your data. The 
first option is the Onset Computer HOBO series of 
data-loggers. Onset offers a number of different 

models from 8-bit to 12-bit models which are 
reasonably priced from around $60.00. The data-loggers 
are powered by a small button battery which will last 
for a long time. Onset also offers low cost software for. 
up'downloading information to the data-logger. 

Starting imes and dates сип be preset as well as 
voltage parameters and timing between Samples. These. 
ше a great alternative, Another dat-logger option is the. 
new introductory “starter package” from Раша DI- 
19485 10-bit resolution PC data-logger kit for $24.95. 
‘This datalogger option isa real bargain, providing both 
hardware and software and it can get you started 
recording data in just а short time. The company 

offers many other data recorder options as well 

Check their website for details pv ww date com. 


Figure 19-5 Loop antenna 


In normal operation, the SIDs receiver would be 
permanently tuned to a powerful VLF station such as 
(NAA), the powerful US Navy 24kHz VLF transmi 
station in the state of Maine, and your data-logger or 
AID converter would constantly monitor the signal 
from NAA to record propagation changes on your 
personal computer for study. Once the receiver has 

been completed, you can attach the antenna, power 
supply and data recorder. Connect the output ofthe data 
recorder to your personal computer and you are ready 
to begin recording. Now tur on the receiver and you 
should see a signal on your computer chart recorder 
display. If you remove the antenna from the circuit the 
output should go to zero or base-line. If your SIDS 
receiver does not appear to work, then you will need 

to disconnect the power supply and data recorder and. 
antenna and inspect the circuit board for possible 

errors. The most common cause for circuit failure after 
building а new circuit is the improper installation of 
components, such as el capacitors, diodes and 
semiconductors such as transistors or integrated circuits. 
‘You may also want to check the placement of resistors 


оп the circuit board. Ask a knowledgeable 
electronics enthusiast to help you inspect the circuit 
board for errors. Having completed the inspection, and. 
hopefully an error was found, you can reconnect the 
antenna and power supply and then retest the 


SIDs research 
opportunities 


‘You can join the foremost group involved with SIDS 
research, The AAVSO or An 
Variable Start Observers SID Program consists of solar 
observers who monitor very low frequency (VLF) radio. 
stations for sudden enhancements of their signals 
Earth's ionosphere reacts to the intense X-ray and. 
ultraviolet radiation released during a solar flare. The 
ionospheric disturbance enhances VLF radio propagation 
Ву monitoring the signal strength of a distant VLF 
transmitter, sudden ionospheric disturbances (6105) are 
recorded and indicate а recent solar flare event. All SID 
‘monitoring stations are home built by the observers. 
"The SID station operates unattended ший the end of 
each month, Recordings are then analyzed for the 
beginning, end, and duration of SID events A simple 
AID converter design for specific use with the VLF 
receivers is available by contacting the chairman, SID 
observers submit stip-charts or computer plots to the 
SID coordinator for visual inspection at the end of each 
‘month, Many observers analyze their own stripcharts 
and computer plots. Analyzed results are submitted via 
e-mail to the SID Analyst for correlation with other 
observers results. The final SID report combines 
individual observers’ reports with the SID Coordinator 
visual analysis. SID event results are sent monthly to 
the National Geophysical Data Center (NGDC) for 
publication in the Solar-Geophysical Data Report where 
they are accessed by researchers worldwide, The 
reduced SIDs data and particularly interesting plots are 
reproduced in the monthly AAVSO Solar Bulletin 
‘mailed to all contributing members. 
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Aurora Monitor Project 


1 S0kehms, panel- 


Parts list 


mount potentiometer 


A13 200kohms, "watt, 


Parte Bin Aurora Monitor 
а, 1 5% resistor 


Sensor Head Unit 
R14 3megohm, % watt, 


RIQR2 1.5megohm 4watt, 
bi 5% resistor 


54 resistor 


815 lmegohm, PCB 


R3 S.6megohm, ¥watt, 
trimmer potentiometer 


54 resistor 


R4 100k potentiometer RES: чан а 


Е 5% resistor 


ві 


85 10megohm "мак, 1megohm, 
За resistor panel-nount 


potentiometer 
CLCALC3 IF, 35volt 


e ce RIBQRIS Skohm 


panel-mount 


Di 14914 silicon potentiometer 


diode А 
21 1коһт, мак, 


5% resistor 


822 1000hms, Yi, 
5% resistor 


1MA250 low noise/high 
gain op-amp 


Li sensing coil, see 


text 
R23 4.7kohns, "watt, 


5% resistor 
са 0.005pF, 25volt 


ceramic disk capacitor 


с5,С7,С9,С10 0.1pF, 
25volt ceramic disk 


B1,B2 1.5volt "C" cell 
battery 


JL RCA input j 


Misc PC board, 
form, wire, coax, etc. 


41 


Control/Display Unit capacito 
R6 iBkohns, Иначе, C6 0024F, 25volt 

5$ resistor Ceramic disk capacitor 
RI i2kohns, Vatt, св 4.7HF, 25volt 

5$ resistor aluminum electrolytic 
в, RY, R12, R20 capacitor 

10kohms, watt, cii .O10uF, 25 volt 

5$ resistor disk capacitor 

R10 30kchns, ‘wate, pF 

5$ resistor C12 ipf, 35volt 
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aluminum electrolytic 


Ql 202907 РМР 


02,03 21394, NPN 


UL 144250 low noise 
ор-атр (National 
Semiconductor) , 

ш ц 
Technology) 


1062 (Linear 


U3 LM201A dual cp-amp 


U4 14147 op-amp 
(National 


Semiconduct: 


S1 DPDT toggle power 
switch 
52,84 SPST toggle 


83 3-position rotary 
switch, break before 
make 

мї i00-micro-ampere 
moving-coil panel- 
mounted meter 

SPKR1 Bohm speaker, 
2” dia. 

B1,B2,B3,B4 1.5v (AA) 

(C) cells (+) plus 

voltage supply 


B5,B6,BT,BS 1.5v (AA) 
(C) celis (-) 
minus voltage supply 


22,33 RCA jack 
Misc PC board, chassis, 
wire, coax, hardware, 
standoffs, RIV 
compound, 
washers, etc 


The Aurora Borealis is one of nature's most spectacular 
nighttime displays. Shimmering curtains of green, 

white, and even red light dance in the northem skies. 
Visible effects of charged particles from the Sun raining 
down on the Earth's ionosphere, northern lights or. 
auroras, are visible in the northern night sky during high 
sunspot activi. The Aurora Australis, the southern 
hemisphere's counterpart of the Aurora Borealis, can be 
seen at night by looking toward the south pole. 


These displays of undulating light are formed when 
ares from the Sun's surface (sunspots) launch showers 
of high-energy ionized particles and X-rays into space. 
Mostly electrons, the showers stream out from the sun 
and are attracted by the Earth's magnetosphere, an 
invisible magnetic field around the Earth. 


Shaped like a pumpkin, the magnetosphere terminates 
at both magnetic poles but is many miles thick above 
the equator. Dimples at both poles form "sinks" that 
funnel the particles toward the poles where they ionize 
the gas in the ionosphere. Those collisions induce the 
gases to emit their characteristic light wavelengths —as 
in neon signs and fluorescent lamps. 


The charged particle bombardment of the 
magnetosphere initially compresses it, temporarily 
increasing the strength of the Earth's geomagnetic field. 
The aurora monitor described here is sensitive enough 
to detect changes in the field caused by those “ 

storms? Thus it can indirectly sense sunspots and 
predict the presence of auroras in the night sky. 


The monitor also senses changes or anomalies in the 
‘magnetic field caused by large metal objects such as 
cars or trucks moving near the monitor. This permits it 
to act as an intrusion detection monitor able to detect 
the approach of vehicles at night in restricted areas. The 
‘monitor ean also detect the presence of permanent 
magnets (such as those in speakers), and stray fields 
from AC-power lines. 

Early warning of auroras will both permit you to 
observe them in the night sky or use them for boosting 
the range of your amateur radio transmissions. Auroras 
and their accompanying magnetic storms generally 
block or scramble the lower radio frequencies, but the 
higher Frequencies can overcome this interference. 
Radio amateurs aim their antennas north during those 
storms, thus taking advantage of the phenomena to 
reach other hams on the opposite side of the Earth that 


Figure 20-1 Aurora monitor 


‘could not be contacted during periods of low sunspot 
activity. 

In addition to scrambling low-frequency radio 
wgnetic storms caused by auroras 
is in power trans 


‘communications, the 
сап induce large curt 


Those currents can cause overload, plunging large 
regions of the country into darkness, Auroras and 


related magnetic storms are quite common during the 
decreasing parts of the 11-year sunspot cycle such as 
the period we are now i 

The Aurora Monitor consists of two main 
compon ng head and the control/display unit 
Which are connected by a coaxial cable. The sensing 


head contains a sensing coil, а DC nano amplifier 


‘capable of current amplification of 500, and a separate 


power pack, all enclosed in the tubular case shown on 
the right side of Figure 20-1. Figure 20-2 illustrates the 
terior of the Aurora Monitor prototype. The Aurora 


Monitor is sensitive to a pulse of one ampere at distance 


Figure 20-2 Aurora monitor console and sensor 


of one meter, which corresponds to one milligauss. 
(The Earth's magnetic field is about 0.5 ga.) 


The controlíisplay unit contains an active filter, 


additional amplification circuitry, a moving-coil 
ammeter, and an audio oscillator with speaker. 

Figure 20-1 shows the front panel controls and indicators 
of the monitor: moving-coil ammeter, SENSITIVITY, 
RATE, and ALARM ADJUST potentiometers as well as 
power (OFF), filter-in and RANGE switches. 


The sensor head unit 


The sensor head schematic circuit is illustrated in 
Figure 20-3. Gain is provided by UI, a National 
Semiconductor LM4250 programmable operati 
amplifier. It is protected from over voltage and 
transients by diode DI 

set by resistors RI and R2. The output of U1 is driven 
to zero or balanced by network R3 and R4. Its output 
should remain at zero as ong as no changes occur inthe 
ambient magnetic field. 


V D2, and its overall gain is 


Bypass capacitors C2 and C3 are placed across 
the positive and negative power supply. Power forthe 
sensing amplifier is obtained from two "C" cell 


"The sensor circuit draws very little curre 


so it can be 


тей on at all times, thus eliminating the power switch. 


The control/display unit 


The cor 


ol/dispay circuit schematic is depicted in the 
schematic in Figure 20-4. It provides an additional gain 
of 200 over that of the sensor circuit The 
ccontroldisplay circuit includes an adjustable low-pass 
notch filter, U2, a Linear Technology LTC 1062. By 
adjusting the clock frequency of the filter with resistor 
RII and the capacitors СА, CS and C6, the filter cancels 
interference frequencies and noise in the 2 HZ to 10KHZ 
band. The notch filter can also screen out 60 Hz noise. 


Switch S2 inserts or removes the filter. U3, an LM2OLA 


general purpose op-amp, filters out the clock noise 
generated within the filter chip. The output of U3 is fed 
into the non-inverting input of U4-A, hall of a dual 747 
general purpose op-amp. The overall gain of U4-A is 
adjusted by resistor R16. Trimmer potentiometer RIS 


m 


Figure 20-3. Aurora monitor sensor head 


adjusts the offset or balance. PULSE SHAPE 
potentiometer R17 and capacitor CS form an optional 
pulse-shaping network for coupling the Aurora Monitor 
toa chart recorder or an analog-to-dgital conversion 
board of a personal computer. 


“The output of U4-A is coupled to a voltage Follower 
at U4-B. The output of U4-B is divided into two. 
channels, One channel is fed through 5000-ohm 
SENSITIVITY potentiometer RIS, which adjusts the 
‘output level ofthe signal fed to the 100-microampere 
panel meter MI. Movement of the meler's needle shows 
changes in the local magnetic field. Potentiometer RIS 
also adjusts the output signal that can be fed to a chart 
recorder for data-logging 


“The other channel is fed through ALARM ADJUST 
5000-ohm potentiometer, R19, which sets the 
threshold or set-point for the reflex oscillator circuit 
that follows it. The oscillator consists of transistors Q1 
Q2, and Q3 and associated components. Speaker 
SPKRI gives an audible indication of changes in the 
local magnetic field. The network of diode D3 and 
aluminum electrolytic capacitor C8 performs additional 
filtering for the input signal to the reflex oscillator 


"Transistor Q1 controls the audible alarm by clamping 
the negative voltage returning through the ground path. 
When a magnetic event occurs, the speaker emits an 
audible alarm, and the meter gives a visual indication of 
a changing magnetic field. The adjustment of ALARM. 
ADJUST potentiometer R24 can remove distortion from 
the sound of the speaker. 

The author's prototype contrlídisplay unit is 
powered by eight AA cells: four cells provide positive 
voltage and four cells provide negative voltage. As an 
alternative, the monitor can be powered by rechargeable. 
nickel-cadmium cells. 


Construction 


їп order to begin constructing the Aurora Monitor, you 
will need to secure а clean will lit work table or work 
bench so you can spread out all the tools, project 
components, charts and diagrams. You will need to 
locate а small 27 to 33 watt pencil-ipped soldering iron. 
ıa stall roll of 60/40 rosin core solder, a small jar of 
"Tip Тале? soldering iron tip cleaner/dresser, from 
your local Radio Shack store. A few small hand tools 


sev 


pos sev 


1 


Figure 20-4 Aurora monitor display/control unit 


are also required to construct the project. You should 
locate a small рай or end-cutters a pair of needle-nose 
pliers, a рай of tweezers, a magnifying glass a small 

Batblade screwdriver and а small Philips screwdriver. 


The Aurora Monitor project was constructed on two 
circuit boards, one for the sensor head unit and a second 
PC board for the control display unit. We will begi 
first, sce the schematic 


by 2%, it was housed along with the sensor head сой in 
a suitable PVC pipe housing. 

Place the project components in front of you on the 
table, locate the resistor and capacitor identifier charts 
їп Tables 20-1 and 20-2, heat up your soldering iron and 
же will begin, First refer to the resistor identifier chart, 


it illustrates the resistor color codes and thei 
representative values. Most resistors will have three or 
four color codes on the body of the resistor. The color 
codes begin at one end of the resistor's body. The first 
color band denotes the first digit of the resistor value, 
While the second color band represents the second digit 
of the resistor ode. The third color band on the resistor 
denotes the multiplier value of the resistor, and the 
fourth color code represents the tolerance of the resistor. 
A silver band notes а 10% tolerance value, while a gold 
band denotes а 5% resistor, and the absence of а fourth 
band implies а 20% tolerance for the resistor. For 
example, resistor RI has a 1.5 megohm value, The first 


Table 20-1 
Resistor color code chart. 


Color Band 1st Digt 2nd git 


Black ° ° 
Brown 1 1 
Red 
Orange 
Yellow 
Green 
вше 
Violet 


Gray 


White 
Gold 
Silver 


No color 


color band would be brown or one (1), the second color. 
band would be green or five (5), and the third color or 
multiplier would be green or (100,000). Go ahead and 
locate resistors RI and R2 which are used in the sensor 
head unit and place them on the sensor head PC board 
in their respective locations. Solder them in place and 
then trim the excess component leads with your 
end-cutter, Cut the excess leads flush to the edge of 

the circuit board. Next locate the remaining resistors on 
the sensor head unit and populate the board. Solder the 
resistors to the board and trim the excess leads. 


Next we are going to install the capacitors on the 
sensor head unit of the Aurora monitor. Capacitors are 
listed as electrolytic or non-electrolytic types. 

Non-electrolytic types are usually small capacitors, ойе 


they are so small that their actual value is not printed on 
the body of the capacitor Би a three-digit code is used, 
see Table 20-2. For example, a 01 UF capacitor would 
be marked (103) while a 1 UF capacitor would be 
‘marked (104). Locate capacitors C1, C2 and C3 which 
are 1 values. Place them on the sensor head PC 
board and solder them in place on the board, remember 
to trim the excess component leads with your end- 
cutters. There are no electrolytic type capacitors on the 
sensor head unit but there a 
controlldisplay PC board. Electrolytic capacitors are 
usually larger in size and value, and usually they will 
have a polarity marking of some kind on the body 


on the 


‘Multiplier Tolerance 

1 

10 1% 

100 2% 

1,000 (K) эъ 

10000 4% 

100,000 

1,000,000 (му 

10,000,000, 

100,000,000 

1,000,000,000 

oa se 

oor 10% 
E 


> 
р 
с 
Ф 
z 
E 
н 
Ф 
р 
а 


Cha 


Table 20-2 
Capacitor code identification information. 


“This table is designed to provide he value of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in 
many sizes, shapes, values and ratings; many different manufacturers worldwide produce them and not all play by the same rules. 
Most capacitors actually have the numeric values stamped on them; however, some are color coded and some have alphanumeric 
codes. The capacitors fist and second significant number IDs are the first and second values, followed by the multiplier number 
code, followed by the percentage tolerance letter code. Usually the first two digits of the code represent the significant part of the 
‘value, while the third digit, called the multiplier, corresponds to the number of zeros to е added to the first two digits- 


ла Significant Figure 
2nd Signiîcant Figure 


Mulipier 
| Tolerance 


Ел 


CSGNetwork Com валю: 


Value Tupe Code value Tupe Code 
15pF Ceramic 1.000 ре /001 uF Ceramic / Mylar 102 
EM Ceramic 1.500 pF 0015 pF Ceramic / Mylar 152 
10pF Ceramic 2000 pF 002 uF Ceramic / Mylar 

15 pF Ceramic 2200 pF LODZ pF Ceramic / Mylar 

ET Ceramic элю pF (0087 pF Ceramic / Mylar 

ЕТ9 Ceramic sono ре /005 ur Ceramic / Mylar 

E Ceramic 5/00 ре 056 pF (Ceramic / Mylar EI 
arpe Ceramic 6800 ре 0068 pF Ceramic / Mylar өз 
ET Ceramic or Ceramic / Mylar 103 
Ope Ceramic ois Mylar 

E Ceramic oz Mylar ES 
юр Ceramic оз Mylar E 
1 pF Ceramic оз Mylar E 
100 pF Ceramic ш мл муш an 
120 pF Ceramic E os муш эз 
130 pF Ceramic m ов Mylar мз 
150 pF Ceramic is m Mylar өз 
180 pF Ceramic 1 Mylar 104 
EDI Ceramic d Mylar ES 
m Ceramic E Mylar 24 
a70 pF Ceramic m a Mylar эм 
560 pF Ceramic ES E Mylar ата 
mI Ceramic E EI Mylar ES 
750 pF Ceramic ля 1 Mylar 105 
820 pF Ceramic E 2 Mylar as 
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Figure 20-5 Semiconductor pin-outs 


of the capacitor. You will find ether a plus (+) or minus 
(C) marking near one of the leads on the capacitor body. 
Both the sensor head and control/display board utilize 
silicon diodes, Diodes also have polarity, so they must 
be installed correctly in order for the circuit to work 
properly. Look closely at a diode and you will see either 
a white or black color band near one end of the diode 
body. The colored band indicates the cathode end of the 
diode. Go ahead and install DI on the sensor head board. 


The sensor head and the display boards both have 
integrated circuits on them, so before we begin installing 
the ICs, take a quick look at the pin-out diagram depicted 
în Figure 20-5, which will help you orient the integrated 
circuits, Integrated circuits are highly recommended as an 


insurance against possible circuit failure at some later 
date. It is much easier to simply unplug an IC and place a 
new опе in the socket rather than trying to un-solder а 

14 or 16 pin IC from a circuit board. Integrated circuit 
sockets will usually have а notch or cut-out at one end of 
the plastic IC socket. To the immediate left of the notch or 
cut-out you will see pin one (1) of the socket. Pin (1) of 
UL is connected to one end of potentiometer R4. The IC 
package itself will also have a notch or cut-out at the top 
end of the IC. When placing the IC into its respective 
socket make sure you align pin one (1) of the IC with pin 
one (1) of the socket The integrated circuits must be 
inserted into the socket properly aligned or the circuit will 
not work and may damage the components. Go ahead and 
place UL into its socket on the sensor head PC board. 


Sensor coil assembly 


The sensor coil at L1 detects changes inthe local 
magnetic field. You will need to wind approximately 
50,000 turns of 28 AWG magnet wire over a soft iron 


[Г 


iur 


core #” in diameter and 10". (The iron core 
concentrates the Пих lines by offering a lower 
reluctance path than aie) 

Wind the fine insulated magnet wire carefully on the 
жоп core to avoid kinks and breakage. Tape the ends of 


the winding temporarily to the core and carefully solder 
hook-up wire at each end to form permanent 


minals. The terminals can be secured tothe core 
izing (RTV) adhesive to 
relieve any stains that might develop in the Fine 
magnet wire. 


With room-temperature vue 


In the prototype, the sensing circuit board, сой, and 
battery pack, consisting of two "C" cells were housed in 
а case made from standard diameter PVC water pipe cut 
toa length that will accommodate all of those elements 
as shown in Figures 20-6. 


The covers forthe sensing head housing are PCV 
cend-caps that press-fit over the 2X” outside diameter of 
the pipe. The upper cap is a simple cup, but the lower 
сар îs а sleeve with a threaded insert at its end. Drill a 
hole in the square base of the threaded insert for jack 11 
and fasten it with a ring nut. Then close the cover on the 
empty pipe and drill two pilot holes 180° apart in the 
sleeve for self-tapping screws to clamp the cap in 
position after the sensor head is assembled, 

Cut about a 6” length of RG-174/U coaxial cable, 
strip both ends and solder the inner conductor of one 
end to the jack terminal and its shield to the jack lug. 
Solder the inner conductor and shield of the other end to 
the sensor circuit board, 

Attach the coil to the sensor circuit board with about 
a6” length of RG-174/U coaxial cable as shown, 
Connect the inner conductor to one terminal and the 
shield to the other and solder both in position. The 
prototype includes a twin "C" cell holder thal, with 
cells in position, has a maximum width dimension of 
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ess than 2" permitting it to slide easly into the sensor 
head pipe section, 

Cut thee lengths of hook-up wire to extend the 
lengths of the positive, negative and ground leads of the 
battery pack. Solder one end of those wires to the 
holder leads and the other ends to the sensor circuit 
board. 

Bond the upper cap to the PVC pipe section with 
PVC cement. Then position U1 in its socket, 
making certain that pin 1 is located correctly. Finally, 
insert the "C" cells in the holder. Wrap a layer of 
polyurethane foam around coil L1 to center it within 
the pipe section and insert both inthe pipe section with 
the cover at the end, Then assemble the completed. 
circuit board and battery pack to make sure that all of 
these parts will fit în the pipe section. Set the 
assembly aside until you are ready to perform the 
checkout steps. 


Control/display unit 

‘The control/display prototype circuit board measured 
2 x 5” to fit inside the instrument case selected. The 
schematic for the controlldisplay board is shown in 
Figure 20-4. The dimensions of the circuit boards can 
be modified for packaging in the instrument and sensor 
head cases of your choice. Place the conrol/display 
circuit board in front of you, along with all its 
respective components, and we will begin constructing 
the controlidisplay board. 

First we will begin by placing the resistors on the 
PC board; locate Ré, an 18k ohm resistor, and RT a 
12kohm resistor, and place them on the board and 
solder them in place in their respective locations on the 
board. Next locate and install resistors RS, R9, R12, and 
R20; these are all 10K oben resistors, solder them in 
place and cut the excess component leads with your 
end-cater. Locate and install the remaining resistors, 
solder them in place and trim the excess component 
leads afterward. 

Next, you can locate the capacitors C4, a 005 pF disk 
capacitor, and it may be marked (502). Install C4 on the 
PC board and solder it in place, remember to сш the 
excess lead lengths. Now, locate capacitors CS, C7, СӨ 
and C10; these are all pF capacitors and may be 


‘marked (104). Install these capacitors and solder them 
in place and then trim the extra leads. Now, locate CS, a 
АЛЫЕ electrolytic capacitor. Capacitor C8 has polarity 
so it must be installed with respect to these marking. 
Look at the schematic, and you will see that the plus (+) 
side of C8 is connected to the junction of resistor R23 
and diode D3. Install CS, and then solder it place, trim 
the excess leads as necessary. Go ahead and install the 
n in place on the 


ining capacitors and solder th 
PC board. 


The control/display section of the Aurora Monitor 
employs two silicon diodes, and they must be installed 
With respect to their polarity. The colored band denotes 
the cathode end of the diode. The cathode end of D3 is 
fed to R23, while the cathode end of D4 is sent to C12 
and ML 


‘Transistors are generally three-lead devices, with a 
Base lead, a Collector lead, and an Emitter lead. The 
Base lead is depicted as a straight vertical line with tuo 
arrows pointing to it. The Emitter lead will have a small 
arrow pointing towards or away from il. When the arrow 
points toward the Base lead the transistor is a PNP type. 
Ifthe arrow is pointing away from the Base lead then. 
thet NPN type. Transistor QI is a 

PNP type, while Q2 and Q3 are NPN types. l 
the transistor leads and install th 

respective locations on the PC board, trim the leads as 
necessary. 


nity 
n in their 


The control/display portion ofthe Aurora Monitor 


ез three integrated circuits. Integrated circuits are 


highly recommended in the event of a circuit failure at a 
later date. Be sure to install the ICs correctly: pin one 
(1) of U2 is connected to R7, while pin one (1) of U3 is 


not used, pin two (2) is jointed with R9 and RS and 
R12. Integrated circuit U4 has pin one (1) connected to 
the junction of RI3 and R14, Failure to install the 
integrated circuits correctly may result in damage to the 
IC or to other components as well. 


Finally you will need toc 
transformer tothe circuit The 


end of the transformer is connected to the junction of 
QI and R22, and the other Ik lead is connected to the 
collector of Q3. The secondary or Bohm winding of TL 
is sent to the small Som speaker. The transformer can 
be mounted on the circuit board or on the bot 
chassis box. The 100uA panel meter is wired between 
the Emitter of Q3 and ground. 


n of the 


The controldisplay assembly is housed in a standard 
7 x 5” x 3 aluminum electroni 


instrument case with 
а removable cover, Drill the holes in the front panel of 
the case for power ON switch 51, FILTER IN switeh 
S2, RANGE switch $3 and (if used) optional recorder 
switch 54. Also drill the holes for SENSITIVITY, 
ALARM ADJUST, and RATE potentiometers (RIS, 
RI9, and ВИ respectively), Cut out the hole for 
mounting meter ML. Note: If you want to use the 
‘monitor strictly as a security monitoring system the 
meter can be omitted. 


Drill the holes in the back panel for jacks J2 and 13, 
and PULSE SHAPE potentiometer R17. Drill a series of 
holes in a circular pattern for the speaker SPKR I. Drill 
holes in the bottom 
ccontroldisplay circuit board and two quad 
holders. Remember the circuit uses both a plus 
(+) 6volt supply and a minus (=) 6 volt supply. We 
chose to power the circuit from batteries, but you could 
use а dual 6 volt power supply to power the control 
display unit. 


I the case for mounting the 


cell 


Assemble the panel-mounted switches, jacks, 
Potentiometers, meter and speaker to the front and back 
panels of the case as shown in Figure 20-2. (You might 


prefer to bond the face of the speaker to the inside of the 
back panel with RTV adhesive rather than bolts and nuts.) 


Determine the length of speaker wires needed to 
permit assembly of the circuit board in the instrument 
case, cut the wires to length and solder them to the 
board. Cut and solder all leads from panel-mounted 
components to the circuit board, allowing sufficient 
lengths to permit unimpeded circuit board assembly, yet 
not allowing too much slack. 


Cut about a 6” length of RG-174/U coaxial cable to 
connect INPUT jack J2 and the FILTER IN Switch S2 
and two other lengths about 6” long to connect $2 to 
the FILTER-IN and FILTER-OUT pads on the 
ccontrolidisplay board. Strip all cable ends and solder 
and trim all connections. 


Assemble the control/display board to the base of the 
case with screws and V" insulating standoffs, lock 
‘washers and nuts. Bolt the two quad AA cell holders to 
the base of the case. Position the ICs in their sockets on. 
the control-display board, making sure that all pin I's 
are in their correct positions. Insert the eight AA cells in 
the spring-loaded holders, observing the correct polarity. 


Cut a length of RG-74/U coaxial cable to the length 
that will suit your installation. Strip the wire ends and 
attach phono plugs РЫ and PL2 to cable ends and 
solder or crimp them in position. 


Before applying power to the Aurora Monitor, you. 
jay want to inspect the two circuit boards for "cold" 
solder joints and "short circuits. Look carefully at the 
foil side of the sensor head unit and examine the solder 
joints. The solder joints should all look clean, bright and 
shiny. If any of the solder joints ook dark, dull, or. 
"blobby" then remove the solder from the joint and 
re-solder the connection, Next examine the 
controlidisplay board for "cold" solder joints. Now, we 
will inspect the two boards for possible “short” circuits 
rcuis are usually caused by "stray" 
leads which get stuck to the board from the 
sticky residue left from rosin core solder or from small 
solder balls which may “short” across the circuit traces. 


ready to apply power to the circuits 


Test and checkout 


Test the 


sing circuit frst. Connect a general purpose 
‘oscilloscope or multi-meter to the output of UL 
Position а permanent magnet near coil 1.1 and the 
‘oscilloscope display should show a pronounced pulse. 
Ifa multi-meter is used, its readout should jump. 


Next, move Ll away from the magnet and the 
reading on the multi-meter should fall to zero. If the 
reading does not go to zero, adjust trimmer 
potentiometer R4 in the sensor circuit When the 
sensing head is adjusted and working correctly, close 
the lower cap and fasten it with two non-magnetic 


stainless steel sel-tapping serews to complete the 
assembly. Connect one end of the plug-terminated 
‘coaxial cable to the sensor head jack 1 and the other end 
to the contro display unit jack J2. 


‘Tum on the power toggle switch of the 
‘conteolsplay unit and tum SENSITIVITY 
potentiometer RIS full clockwise. The meter should 
remain at zero. Rotate ALARM ADJUST potentiometer 
RI clockwise until the alarm just begins to sound. 


Then turn it back slightly so that no sound is heard to 
obtain the maximum sensitivity setting. Next, tum. 
potentiometer R19 full clockwise. There should be no. 
sound from the speaker. 

Position a small magnet or piece of metal next to coil 
LL in the sensor head and the unit should now be 
activated: the speaker should emit sound, and the meter 
should read full scale. If everything checks out, you can. 
netic field disturbances or 


now start observing n 
anomalies 


In a quiet magnetic environment it might be 
necessary to adjust potentiometer R4 in the sensor head 
to the threshold of the meter movement. This fine 


adjustment eliminates any small dead zones in 
sensitivity. Test the instruments ability to detect the 
Earth's magnetic field by rotating the sensing head with 
short, quick, snapping motions in a counter-clockwise. 


direction. The meter movement should jump off scale. 


As rotation is continued, a direction will be found. 
where the meter will have its lowest response. This 
mulling point is the north-south direction. Any objects 


ıg permanent magnets such as speakers or 
meters that are brought into close proximity to the 
Aurora Monitor's sensing head coil 1.1 will affect the 
accuracy of the insin - 


the event that the Aurora Mon 


or does not work 


upon power-up, you will need to disconnect the power 
supply and sensor head unit and inspect the circuit 
board for possible errors which might have occurred 
while building the Aurora Monitor. The most common. 


cause for error when constructing the circuit is the 
incorrect installation of the electrolytic capacitors, the 
diodes and semiconductors such as transistors and 

integrated ci 


suits. You may have installed one of these 
components backwards, so you will need to carefully 
inspect the circuit board. А second pair of eyes could be 
very helpful in locating potential errors of this sort 
Have a knowledgeable electronic enthusiast help you 


inspect the circuit for errors. Another cause for error is 


‘mis-locating resistors. You may have placed the wrong 


value of resistor 


a particular location, this would 
cause the circuit to malfunction. Alter carefully 
inspecting the Aurora Monitor circuit boards, you may 
quickly find your error and correct it. Once the error has 
been located, you reconnect the sensor head unit, and 
then re-apply power and then you can test the Aurora. 
Monitor once again, 


The Aurora Monitor can be connected to a chart 
recorder or it can pass signals to a personal computer with 
an analog-to-digital converter board. The recorder or PC 
сап collect data for the study of magnetic fields, magnetic 
storms, and sunspot activity over long periods of time for 
further analysis. A set of high-impedance (greater than 

1 kilohm) headphones can be plugged into jack J3 if you 
Wish o “hear” the changes in magnetic fields. 


If you want a permanent installation, mount the 
sensing head assembly so that it is directed away from. 
any large metal obstructions, oriented on a north-south 
axis, and pointed slightly upwards. Is a good idea to 
fasten it lo а heavy wooden post to prevent wind- 
induced vibrations 
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Ultra-Low Frequency 
(ULF) Receiver 


Parts list 03,04 71074 op-amp 1С 
05 1МА114 Differential 
Parts Bin ULF Receiver amplifier IC 


RI,R4 S0kohm trim 


(32,93 3-terminal 
potentiomete: screw terminal strips 


R2 SOkohm - 20 turn pot SPST power switch 


R3 100kohm trim pot Fi 1-атр fast-blow fuse 


RS RE RID 10k chm, yw, 
а 


PC board, chas: 


wire, hardware, power 


R7,R8/R9,R12,A21 33k cord, etc 


Shi, “Дм ¥ обвес ULF Receiver Power 
RILQRIÉ 1k ohm, Yw, Supply 

БЫ tor Ci,c4 2200F, 35 volt 
R13, R20 22k ohm, Yw, electrolytic 

54 resistor capacitor 
в14,в15,818,819 47k CA,CS .33нЕ, 35 volt 

chm, Ум, 5% ceramic capacitor 
RI) 50k ohm pot CÀ,C6 .iuF, 35 volt 
R22 2.2k ohm, Y, ceramic capacitor 


54 resistor 1m7805 - fixed 


positive voltage 


с1,с2,сз,са,с5,с6 .1нЕ, 
regulator 


35 volt disk cap: 


C11,C12,C13,C14 .iwP, dea a iau 


35 velt disk ca negative voltage 


regulator 


,D2,D3,D4 50 volt, 
2 amp silicon 


С8,С9 1рЕ tanta 
volt elec 


diode 
c10 .01pe, 


disk сара 1107-12 center 


tapped transformer — 


c? ospr, 


апр 
Mist 


circuit board, 
DL fener diodm wire, terminals, plug, 


01,02 11с1083 1с fuse, etc 


Copyright © 2008 by The MeGraw-Hil Companies, Inc. Cick here for terms of use. 


If you are interested in monitoring the ultra-low 
frequency spectrum from 001 Hz to 30 Hz, the ULF 

receiver will allow you to do some serious research into 
earthquake monitor and Earth field studies. This project 


is intended for curious individuals who want to 


participate in the research and experimentation of the 
study of extremely low frequency signals which 

of our Earth. This project will 
allow you to construct a ULF receive station to be 
used о collect data for later analysis and compare it 
With others who belong to the ELFRAD group 
and those researchers involved with the Public 


travel through the int 


Seismic Network. 


The ELFRAD low frequency group coordinates a 
research group which studies the low frequency 
spectrum and reports to one another the esearch that 
individual members do and makes available the 
information for comparison through their central 
website. In onder to achieve their goal, it is necessary to 
have most of the equipment and construction parameters 
standardized ав much as possible, so the ELFRAD 
Group will furnish software and support. 


А complete standardized ELFRAD monitoring 
station consists of a ULF receiver, an antenna array, and 


interface card and a personal computer, and in this 
project we will discuss how to put a receive station 
together in your home workshop. 


The Ultra-Low Frequency Receiver allows the 


circuit wh 
iio 
but atter 


‘h not only protects the receiver equipment 
transients caused by lightning and other sources 
160 or 50 Hz frequency 
caused by commercial power, with the receiver's 


ates the ambi 


power-line notch line filter. The signals then pass 
through a circuit which removes any ground loop 
problems which may occur at your computer interface. 
The low frequencies of interest are then passed through 


а series of filters to remove most of the noise and 
unwanted signals above 25 Hz. This desired bund of 
signals is then coupled to the analog-to-digital interface 
їп your personal computer to be recorded on the hand 
drive. The interface used in the prototype accepted up to 
eight channels of data samples and was able to collect 
200 sin 
them on the computer screen in either realtime or 
compressed time format. 


les per second, record them and then display 


Figure 2! ULF receiver 


А any time it is possible to take any period of data 
previously recorded, generate а file and display the data 


for analysis. You are also able to post filter the data, 
with band pass, notch, low pass, and high pass 
capability. 

The Ultra Low Frequeney Receiver project is shown 
in Figure 21-1, This ULF receiver circuit was designed 
as an all purpose ULF and ELF receiver with a 
frequency range from DC to 30 hertz. The si 
both leads of the non-polarized antenna array are 
connected to J3, as seen in the schematic diagran 


Figure 21-2 and 21-3, a two sheet diagram The ant 
input signal travels to pins 2 and 3 on US, which is a 
lifer. 


high im 


This chip's gain is controlled by a single variable 
resistor at R3. 

The combined signals then travel from pin 6 of US on 
to UA which is a buffer amplifier, followed by a 2 
pole low pass filter at U3:B and U3:C and signal 
amplifier at U3:D. From pin 14 on US, the partially 
filtered signal travels on to integrated circuit U2 and UL 
Which are 5 pole Butterworth low pass filters in cascade. 
‘The LTC1063 ICs at U1 and U2 are clock controlled and 
the frequency is set at 3000 hertz by RO. This configures 
the two LTC1063 chips to have a cut-off frequency of 
about 30 hertz. The clock ratio is 1/100. 


The integrated circuit at U4 consists of a XS gain 
amplifier at U4:D, a buffer at U4:C and another 2 pole 
analog low pass filter at U4:B and U4:A. Trim 
potentiometer R17 is the final gain control for the 
desired output voltage at ОАА, IC section U4B is a 

2 pole low pass filter which removes any residual 
clocking pulses from the signal which may have 

been caused by U1 and U2. The amplified output 
signal at J1 can be routed to your analog-to-digital 


converter card in your PC. Power is supplied to the 
ULF receiver at the terminals of 12. The output from the 
ULF receiver can be routed to an a 


log-to-digital 


L^ nê 
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‘converter card in а personal computer for recording and 


Pt P2 


Figure 2-2 ULF receiver schematic - Part 1 


displaying the receiver's output in real time or for later 
viewing. 

‘The ULF receiver circuit is powered from a dual 
plus/minus 5 volt power supply, shown in the schematic 
м Figure 21-4. The power supply will furnish plus and 
minus 5 volts DC for all of the op-amps in the receiver. 


A LIO to 12 volt center tapped transformer is fed 
directly to a four diode bridge rectifier, The resultant 
DC signal is then coupled to two 2200 pF filter 
capacitors at СІ and C4. The plus voltage output from. 
CI is then fed to the input of an LM7805, The output of 
UL is then sent to а -1 pF capacitor at the positive output 
terminals. The minus voltage output from C4 is sent to a 


Figure 213 ULF receiver schematic — Part Il 


negative voltage regulator at U2, an LM7905. The 
output from U2 is then sent to capacitor C6, at the 
minus voltage output terminals. 

Lets get started building the ULF receiver! Before 
же begin building the ULF receiver, you will need to 


01-04 


locate a clean well lit and well ventilated work area. 
A large table or workbench would be a suitable work 

surface for your project. Next you will want to locate а 
small 27 to 33 watt pencil-ipped soldering iron, as well 
asa roll of #22 ga. 60/40 lead solder and а small jar 
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Figure 2-4 ULF receiver power supply 


of "Tip Tinner?" a soldering iron tip cleaner/dresser from 
your local Radio Shack store. You will also want to 
Secure а few hand tools for the project, such as a pair of 
small end-cutters, a pair of tweezers and a pair of 


needie-nose pliers. Locate a small Phillips and a small 
fat-blade screwdriver, as well as a magnifying glass to 


round out your tool list. Grab the schematic, parts 
layout diagram as well as the resistor and capacitor 
identifier charts and we will begin our project. Place all 
the project components on the table in front of you. 
The ultra-low frequency receiver is an RF or radio 
frequency project and it is best constructed on a printed 


circuit board with large ground plane areas covering the 
board for the best RF grounding techniques. Once you 
have all the parts and PC board in front of you, heat up 
the soldering iron and we'll get started! 

First, find your resistor identifier chart in Table 21-1 
Which will help you select the resistors from the 
parts pile. Resistors used in this project are mostly small 
1 watt carbon composition type resistors, which have 
‘colored bands along the resistor body. The first color. 
band should be closest to one end of the resistor body. 
‘This first color band represents the first digit of the 
resistor value. For example, resistor RS, R6 and RIO has 
four color bands, the first one is a brown band followed 
by a black band followed by an orange band. The fourth 
band is gold. The first band is brown which denotes a 


Table 21-1 
Resistor color code chart 


Color Band ist Digt 2nd Digit 


Black ° ° 
Brown 1 1 
Red 

Orange 
Yellow 
Green 
Blue 

Violet 


Gry 


White 


digit one (1), the second band is black which represents 
a digit five (0) and the third band is orange, which 
represents а multiplier of zero (000), so the resistor 
value is 10,000 or 10k ohms with a tolerance value of 
5%. Identify the remaining resistors for the project and. 
же ean begin “populating” the PC board. Place a few 
resistors on the board at one time, so as not to confuse 
the process, Make sure that you place the correct resistor 


into the correct PC location before soldering it in place. 
Once you solder а few resistors in place on the PC 

board, you can use your end-cutter to trim the excess 
component leads. Cut the excess leads flush to the edge 
of the circuit board. Then place a few more resistors on 
the PC board and solder them on to the board. 
Remember to tim the component leads as necessary 


Next we will locate the capacitors for the ULF 
receiver. Capacitors аге listed as electrolytic and 
non-clecirolytic types. The non-electrolytic types are 
generally smaller in value and size as compared with 
he electrolytic types. Non-electrolytic capacitors in fact 
сап be so small that their actual value cannot be printed 
оп them, so a special chart was devised as shown in 
Table 21-2. The chart illustrates the three-digit codes 
Which are often used to represent capacitors. For 
example a 001 pF capacitor will have (102), while a 

О! AF capacitor will have (103) marked on it to 
represent its true value. Use the chart to identify the 


Multiplier Tolerance 
1 

10 L 
100 2% 
Т: ES 
10/0 - 
100000 

1000000 (M) 

10000000 

100000000 

1000000000 

о ES 
on 10% 


20% 


small capacitors in the projet. Non-electrolytie have no 
polarity markings on them so they can be installed in 
either direction on the PC board. 


Electrolytic capacitors are usually larger in size and 
value and they will have a white or black band on the 
side of the capacitor body or a plus (+) or minus (=) 
marking on the body of the capacitor near the leads. 
These markings are polarity markings and that indicate 
the direction in which the capacitor must be mounted on 
the PC board. Failure to observe polarity when 

se to the 


the capacitor may result in dams 
capacitor or to the circuit itself, so pay particular 


tion to capacitor polarity when placing the 
capacitors on the board. 

Lets go ahead and place some of the non-electrolytic 
capacitors on the PC board. Identify a few small 
capacitors at à time and place them on the PC board and 
solder them in place. Trim the component leads afier. 
Go ahead and install the remaining non-electrolytie 
capacitors alter choosing your desired band. 

Install the capacitors and solder them in place, 

member to cut the extra leads flush to the edge of the 
circuit board. Now, you can go ahead and install the 
electrolytic capacitors onto the circuit board. Go ahead 
and solder them in place and trim the leads as 


The ULF receiver utilizes five integrated circuits and 
two regulators integrated circuits. Locate the 
semiconductor pin-out diagram illustrated in 

Figure 21-5, which will help you install the ICs, When 
constructing the project it is best to use IC sockets as an 


insurance against a possible circuit failure down-the- 
road; it's much easier to unplug an IC rather than tyi 
to un-solder an IC from the PC board. IC sockets will 


have a notch or cut-out at one end of the plastic socket. 
Pin one (1) of the IC socket will be just to the left of the 
notch or cut-out. Note, pin 1 UI connects to pin 7 of 
U2, while pin 1 of U2 connects to the output of U3:D. 
Now take a look at U3, pin 1 of U3 is connected to 
R14, while pin 1 of U4 is fed to the output through R22. 
Finally, pin 1 of US is connected to potentiometer R3. 
Now place each of the integrated circuits 
respective sockets. 


to their 


А protection Zener diode is placed across the antenna 
input pins between resistors R6 and R7. Note that all 
diodes have polarity, including Zener diodes. Diodes 
will have either a black or white colored band at one 


end of the resistor body. The lead closest to the colored. 
band is the cathode lead of the diode, 

The main ULF schemat 
diagrams, since the schematic is rather large. You have 
most likely noted that along the bottom of diagram 
(A), you will see designations of PL, P2, P3 and P4. 
These are not connectors as such but merely to help 


diagram is broken into two 


separate the two diagrams for illustration purposes. The 
receiver was constructed on a single printed circuit 
board. In the original prototype, the antenna input 
shown at J3 was a serew terminal strip, but this could be 
changed to an SO-238 antenna jack mounted on the 
chassis enclosure, The power connection was made at a 
second screw terminal jack at J2, which had three 


terminal posts for plus/minus and ground connections. 
The output of the ULF receiver was connected to а third 
row terminal jack at J3, this could be changed to an 
RCA jack if desired. 

The ULF receiver contains a nun 


er of variable 
resistors or potentiometers in the circuit, Potentiometer 
RI, R3 are PC board trimmer types, while R2, which is 
201s 

Rais ac 
potentiometer. 


precision chassis mounted potentiometer, and 
wentional chassis mounted linear taper 


The ULF receiver is 


w almost completed, so take a 
short well deserved break, and when we return we will 
inspect the circuit board for any possible “cold” solder 


joints and “short” circuits before we apply power to the 
circuit Pick up the PC board with the Гой side of the 
board facing upwards toward you, Examine the foil side 
of the board carefully, take а look at the solder joints. 
All of the solder joints should look clean, bright, shiny 
and smooth; if any of the solder joints look dark, dull or 
“blobby” then you should remove the solder from the 
joint with a solder-sucker and then completely re-solder. 
the joint all over again so that the solder joints all ook 
‘good. Next we will examine the PC board for any 
possible “short” circuits, which may be caused from 
“stray” component leads which were cut from the 
board. Another possible cause of short circuits are 
solder blobs which may have stuck to the foil side of 
the board. Rosin core solder often leaves a sticky 
residue which can cause leads and solder blobs to stick 


to the board and possibly “bridge” across circuit traces. 
Next we will need to build the dual voltage power 


supply circuit board. The power supply was built on the 
circuit board as well. The transformer was mounted off 
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Table 21-2 
Capacitance code information 


“This table provides the value of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in many sizes, 
shapes, values and ratings: many different manufacturers worldwide produce them and not all play by the same rules. Some 
capacitors actually have the numeric values stamped on them: however, many are color coded and some have alphanumeric codes 
"The capactor's first and second significant number IDs are the first and second values, followed by the multiplier number code, 
followed by the percentage tolerance letter code. Usually ће fis two digits of the code represent the significan рап of the value, 
‘while the third diit, called the multiplier, corresponds to the number of zeros о be added 10 the fis two digits 


ле Significant Figure 


2nd Significant Figure 


мире 
| Tolerance 


СТУ 


CSGNetwork Com валю: 


Value Tupe Code value Tupe Code 
m Ceramic LODOpF 2001 pF Ceramic / Mylar из 
E Ceramic 1.500pF Lt0ISu Ceramic / Mylar 152 
mi Ceramic 2.000 pF 1024F Ceramic / Mylar 

n Ceramic 2200pF £0022 ME Ceramic / Mylar 

20pF Ceramic 4.700 pF ОЕ Ceramic / Mylar 

зоре Ceramic 5,000 pF 05е Ceramic / Mylar 

E Ceramic юре £0056 uF Ceramic / Mylar EI 
ak Ceramic 6.800 pF LOOSE Ceramic / Mylar өз 
Е Ceramic or Ceramic / Mylar из 
варе Ceramic ois Mylar 

9 Ceramic oz Mylar ES 
m Ceramic оз Mylar E 
9 Ceramic оз Mylar E 
100 pF Ceramic ш мл муш an 
m Ceramic E os муш эз 
m Ceramic 1м ов Mylar ss 
150pF Ceramic is m Mylar өз 
mn Ceramic ш 1 Mylar 104 
apr Ceramic m 2 Mylar ES 
E Ceramic зы 2 Mylar эм 
атое Ceramic т a Mylar зм 
stop Ceramic ES E муш d 
бор. Ceramic E EI Mylar ES 
ОЕ Ceramic т 1 Mylar 105 
жюре Ceramic E 2 Mylar as 


mana 


— 


Tun 


Figure 21-5 Semiconductor pin-outs 


the circuit board and on the bottom of the chassis. The 
diode bridge was placed on the circuit board, paying 
careful attention to the polarity of the diodes. You could 
elect to individual diodes or one of those Four diode 
bridge rectifiers all in one package, If you choose the 
second option again you must observe the polarity of 
the plastic package. The AC input section will be 
marked with two wavy lines, the AC side has no 
polarity. The DC side of the bridge will have а plus (+) 
and а minus (=) marking. When installing the six 
capacitors be sure to observe polarity since four of them. 
are electrolytic types. Note that there are two power 
supplies and the polarity placement orientation is 
different for the two power supply sections. The 
LM7805 is the plus voltage regulator, while the 
LM7905 regulator is the minus voltage regulator; don't 
ix them up, and take your time to install them at the 
correct locations to avoid damage to the circuit, A fuse 
was placed in series with the power switch to the 
transformer input leads. A power line-cord with a 

110 volt plug was used to supply power to the 
transformer. Once the power supply circuit has been 
completed, you can carefully inspect the circuit board 
for any "cold" solder joints und “short” circuits before 
applying power for the first time. 


The Ultra-Low Frequency Receiver requires an 

for proper operation, This is not the usual 
conventional type of antenna that you encounter with 
most receivers, since this is a special type of receiver. 
project. The array is designed to be built completely 
underground. Space for construction is necessary and. 
may be anywhere from 100 to 1000 linear feet, see 
Figure 21-6, 


Due to the fact that we will be dealing with extremely 
Jong wavelengths on the order of miles rather than feet, 


Ground A B 
лез 


Figure 21-6 ULF receiver antenna circuit 


you are going to need а little space, As long as you have 
а strip of property at least one 100 ar more feet in 
length you will be able to detect the signals. There are 
several items of interest in determining your location. 
‘You will be building two arrays widely separated from 
each other. The further apart the better. Also if you have 
a choice, a damp location is better than dry rocky soil. 

The first step in constructing your antenna/detector is 
to determine the magnetic orientation, Take an ordinary 
pocket compass and locate magnetic North, The line of 
Sight between the two points should be aligned with 
North-South. The next step is to obtain some copper 
clad ground rods at least eight feet in length, put on 
some gloves and start driving one into the ground. We 
found that a standard metal fence post driver purchased 
from the local farm store was ideal for the job. It helps 
also to take a pair of post diggers and dig out a hole 
about 18” deep. Then drive the rod down into the 
ground below the surface of the hole leaving enough 
room 10 make a connection 

Next measure ош a distance as far as possible, at 
east 30 meters (98 f) in a North or South direction and 
repeat the procedure above, driving a copper clad eight 
foot ground rod into the хой, Then connect the two 
widely spaced rods together using a length of wîre, 
Obtain an ohmmeter, and open the wire conductor and 
measure the resistance. Make a note of the reading, 
then reverse the ohmmeter leads and measure again. 
‘Then take this reading, average it with the other reading 
and you will have a close indication of the DC 
resistance between the two probes (ground rods). Very 
likely, unless you have excellent soil conductivity in 
your area, the reading will be several thousand ohms. 
"The point is 1o lower this reading as much as possible. 


The lower the better. A workable resistance is 50 to 500 
ohms but the ideal resistance would be around 5 to 10 
‘ohms. In most cases, however, this would be 
unobtainable unless you used many ground rods or 


‘copper strapping at each end. 

Keep adding rods at each probe site, spaced 20 feet 
apart from one another connected together with #6 
copper bare wire, until the resistance gets down to 
between 25 and 500 ohms. Keep in mind two items, 
The further apart the probe sites, the lower the 
resistance, and the more rods driven into the ground, the 
lower the resistance. We have found that on the average, 
five grounds at each end of the site are sufficient to 
‘obtain this reading 

Another option rather than using ground rods, in 
rocky or extremely hard soil, you may use a ditch 
irencher and bury #6 or #4 copper wire at least 24 

iches deep. The copper wire should be placed 
"X" fashion with a length of at least 25 feet. The lead 
cable will then be connected to the center point of 
the "x? 


Now obtain a length of CATV lead in wire such as 
RG-11 or RG-S9, from your local electronic parts store. 
А good source to try is the local Cable TV con 
Sometimes they have lengths of serap I 


ng гош 
warehouse and will be happy to get rid of it. Connect 
му (not the outside shield) to 
‘each antenna array using copper clamps. Take each 
piece of co-ax to the location of your receiver. Then 


the center conductor 


talla suitable connector to the two ends. These two 
‘cables will be the input leads to the receiver. The shield 
should be connected to earth ground using a single 
‘copper clad ground rod, Do not use the power ground 


and make sure the ground connection is at least 20 feet 
from power ground. 


With the ULF receiver, power supply and ante 
constructed and ready to go, we just have one n 
detail left to complete our ELFRAD ULF monitoring. 
station. The most expensive components will be the 


computer and analog-to-digital interface device. A PC. 
type of computer is recommended using Windows 98, 
NT. Win2000, or XP software will work nicely. Since 
most of everyone owns a computer or laptop these days, 
the only thing left to be purchased is the A/D interface. 
"The software for the A/D converter is available from the 
supplier ofthe A/D interface listed below, You will need 
at least a two channel A/D board, since it is 
recommended that you also record а short wave radio 
tuned to WWY, which keeps computer synched to within 


For more information on Earthquake monitoring you 
may finds these sites helpful 


ELFRAD Research Group 


The low frequency radio research group, which provides 
support to interested researchers, 

Helps researchers in correlating and comparing data. 

зарлаа сову 

Public Seismic Network. 

A seismic research group dedicated to earthquake 


Helps researchers in correlating and comparing data. 


hup:lipst-quake nev! 


Jupiter Radio Telescope Receiver 


Ci 56 pF, 35v disk 
Parts list ceramic 
Са 22 pF, 35v disk 


Parts Bin Jupiter Radio Telescope 


а ©5,с8,с11‚,с14 .01mF, 
m2 294ohn 35v dipped ceramic 
R3 17.4ohm C6 4-40pF, variable 
ва 294ohn capacitor 
R5 100ohn C? not used 
R6 2.2kohn сз,с12‚с13 41pF, 35v 
disk ceramic 

R? 10kohm line 
potentioneter C10 270pF, 35v disk 
RB 2.2kohm М 

сїз 10pF, disk 
аз, RI9 100k ohm ER a 
bor a сїб,с24‚,с25 i0mP, 35 
RID 1.5kohm vde, electrolytic 
RI2,R20,R2L,R27 1kohm C11,C18, 021,023, c26c29 
R13,R18  27kchm lmP, 35v dipped 


R14 100kohm 


9 тир, 35v metal 
polyester 


C20,C22 0.068mP, 35v 
5% metal film 


RLS i0kchm 


potentiometer/ 


C27 10mF, 35và 
tantalum, si 


C28 220pF, 35v disk 


R17 
R22,R23 2ohm 


ceramic‏ ا 

R25. 220 chm C30,C31,C33 10mF, 35 

R26 4Tohm vdc, electrolyt: 

828,829, 830, 831,832 C32 330mF, 35 vdc, 
10chm electrolytic 

Cl 39 pF, 35v disk C3A,C35,C36 0.1ағ, 35v 
ceram. dipped ceran: 

C2 4-40 pF, variable C37 10pF, 35v disk 
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C38 10m, 35vde, 
electrolytic 

C39 100m, 35vdc, 
electrolytic 

c40,c41,c42,c43 0.imF, 
35v dipped 


C44 109+, 35vde, 
electrolytic 

Di 104001 

D2,D3 1N914 

LED Red LED 

WD MV209, varactor 
diode 

201 1N753, 6.2v, Zener 
diode, 400 mw 

ZD2 145231, 5.1v, Zener 
diode, 500mw 

L1 0.47mi, (gold, 
yellow, violet, 
silver) 


12 imi, (brown, gold, 
black, silver] 

L3 3.9mb, (orange, 
gold, white, gold) 

14,15 1.5mH, 
adjustable inductor 

6,11 82mH, fixed 
inductor 

Ql 3-310, junction 
field effect (JFET) 

02 28-3904, bipolar, 
NPN 

Q3 28-3906, bipol. 
РЫР 

UL SA6O2AN, 
mixer/oscillator IC 


02,03 14387 or NTE824 - 
audio pre-amplifier IC 


озс1 20MBz 


ystal 
lator module 


JL Power 


, 2.1 па 


02 Е female chassis 


33,34 3.5mm stereo 


‚ open ckt 

Misc PC Board, 
enclosure, knobs, 
solder lugs, wire 


Jupiter is the fifth planet from the Sun and is the largest 
опе in the solar system. If Jupiter were hollow, more 
than one thousand Earths could fit inside. It also 
contains more matter than all of the other planets 
combined. It has a mass of 19 x 1027 kg and is 
142,800 kilometers (88,736 miles) across the equator. 
Jupiter possesses 28 known satellites, four of which— 
Callisto, Europa, Ganymede and lo—were observed by 
Galileo as long ago as 1610, Another 12 satellites have 
been recently discovered and given provisional 
designators until they are officially confirmed and 
named. There is a ring system, but it is very faint 

and is totally invisible from the Earth. (The rings 

жеге discovered in 1979 by Voyager 1.) The atmosphere 
is very deep, perhaps comprising the whole 

planet, and is somewhat like the Sun. It is composed. 
mainly of hydrogen and helium, with small amounts 

of methane, ammonia, water vapor and other 
compounds 


Colorful latitudinal bands, atmospheric clouds and 
storms illustrate Jupiter's dynamic weather systems, see 
Figure 22-1. The cloud patterns change within hours or 
days. The Great Red Spot is a complex storm moving in 
a counter-clockwise direction. At the outer edge, 
‘material appears to rotate in four to six days; near the 
center, motions are small and nearly random in 
direction. An array of other smaller storms and eddies 
сап be found throughout the banded clouds. 


Auroral emissions, similar to Ears northern lights, 
‘were observed in the polar regions of Jupiter. The 
‘auroral emissions appear to be related to material from 
Jo that spirals along magnetic field lines to fall into 
Jupiter's atmosphere. Cloud-top lightning bolts, similar 
to super-bolts in Earth's high atmosphere, were also 
observed. 

The Jupiter Radio Telescope is a special shortwave 
receiver which will pick up radio signals from the 
planet Jupiter and also from the Sun, and it is a very 
exciting project, see Figure 22-2. This project will allow 


Figure 22-1 Jupiter 


you to do amateur research into radio astronomy in your 
ома back yard, 

Radio signals from Jupiter are very weak—they produce 
Jess than a millionth of a volt at the antenna terminals of 
the receiver. These weak radio frequency (RF) signals 


‘must be amplified by the receiver and converted to 
audio signals of sufficient strength to drive headphones 
ога loudspeaker. The receiver also serves as a narrow 


Filter, tuned to а specifie frequency to hear Jupiter while 
blocking out strong Earth based radio 


requencies. The receiver and its 


stations on other 
accompanying antenna are designed to operate over a 
narrow range of shortwave frequencies centered on 20.1 
MHz (megahertz). This frequency range is optimum for. 
hearing Jupiter signals 


The block diagram shown 


Figure 22-3 illustrates 
the various components of the Jupiter Radio Telescope. 


irst shown the antenna intercepts weak electromagnetic 
‘waves which have traveled some 500 million miles from 
Jupiter to the Earth. When these electromagnetic waves 
strike the wire antenna, a tiny RF voltage is developed 
atthe antenna terminals. Signals from the antenna are 
delivered to the antenna terminals of the receiver by a 
coaxial t 
to the RF Bandpass 
filtered to rejects 


mission line, Next the signals are delivered 


ler and Preamplifier, they are 
out-of-band interference and are 


then amplified using a junction field effect transistor 
(IFET). This transistor and its associated 


хану 
provide additional filtering and amplify incoming. 


jals by a factor of 10. The receiver input circuiti 
designed to efficiently transfer power from the antenna 


Figure 22-2 Radio Jupiter receiver project 
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Within the receiver itself. front panel tuning control. Both the amplified RF signal 


desired radio frequency signals down to the range of arithmetic difference between the LO and the incoming 
audio frequencies. The local oscillator generates a signal frequency. Suppose the desired signal is at 
wave form ata frequency in the 20.101 МНЕ and the LO is tuned to 20,100 MHZ. 


sinusoidal voltag 


The difference in frequency is therefore 20.101-20.100 
001 MHz, which is the audio frequency of 1 kilohertz. 
If a signal were at 20.110 MEL, it would be converted to 
an audio frequency of 10 KHZ. Since the RF signal is 
converted directly to audio, the radio is known as a 


та 
frequencies, alow pass filter is next used, which is like 
a window, a few kilohertz wide through which Jupiter 
signals can enter. When listening for Jupiter or the Sun, 
the radio will be tuned to 

frequencies more than а few kilohertz away from the 
center frequency may contain interfering signals, these 


ninate interfering stat 


at nearby 


nd a "clear channel” Since 


higher frequencies must be eliminated. This is the 
purpose of the low pass filter following the mixer. It 
passes low (audio) frequencies up to about 3.5kHz and 
attenuates higher frequencies. 


Finally the low pass filter feeds an audio amplifier 
stage which takes the very weak audio signal from the 
дег and amplifies it enough to drive headphones 
directly, or to drive an external amplified speaker 


assembly. 


Circuit diagram 


We have already seen a block diagram of the Jupiter 
radio receiver which shows the radio аз а group of 
functional blocks connected together. While this type of 
diagram does not show individual con like 
resistors and capacitors, it is useful in understanding 


signal flow and the various functions performed within 
the radio. The next level of detail is the schematic 
diagram. A schematic is used to represent the 

Wiring connections between ай of the components 
Which make up a circuit, The schematic diagram uses 
symbols for each of the different compone 

rather than pictures of what the components actually 
look like. 


A schematic diagram of the complete receiver is seen 
in Figure 22-4. On this schematic, the part types are 
ibered sequentially. For example, inductors are 
denoted L1 through L7, and resistors are denoted RI 
through R31. Signal flow as shown in the schematic is 


as follows. The signal from the antenna connector (12) 
is coupled to a resonant circuit (bandpass filler L1, C2, 
C3) and then to the J-310 transistor (Q1), where it 


ied. The output of the 1-310 goes through 
another resonant filter (L3, C6) before being applied to 
the resonant input circuit (L4, C9, C10) of the SA602 
integrated circuit (UL), which serves as the local 
oscillator and mixer. The center frequency of the local 
‘oscillator is set by inductor LS and adjusted by the 
tuning control R7. The audio output from UI passes 
through the lowpass audio filter (L6, L7, C20, C21, and 
C22). The audio signal is next amplified by U2 (an 
NTES24) before going to the volume control RIS. The 
final audio amplifier stages comprise U3 (another 
NTES24), and the output transistors Q2 (2N-3904) and 
Q3 (2N-3906). After the receiver has been assembled, 
the variable capacitors C2 and C6 and variable 
inductors L4 and LS will be adjusted to tune the 
receiver for operation at 20.1 MH. 


PC board assembly 


Before we begin building the circuit, take a few minutes 
to locate a clean well it work table or work bench. You. 
will want to locate а small 27 to 33 watt pencil-tipped 
soldering iron, a roll of 60/40 tin/lead rosin core solder, 
and a small jar of “Tip Тише” a soldering iron tip 
cleanerfdresser. "Tip Tinner” is available at a local 
Radio Shack store. You will also need some small hand 


tools, such as a small flat-blade screwdriver, a Phillips 
screwdriver, а pair of small needle-nose pliers, а 
г 


pair of tweezers, a magnifying glass and pai 
end-eutters. 


Once you have gathered all the tools, locate all the 
circuit diagrams, such as the schematics, the parts 


layout diagram, the resistor and capacitor code charts, 
ас. Place all the component parts along with all your 

tools and diagrams in front of you, warm up your solder 
iron and we will start building the Radio Jupiter receiver 


project 


First we will identify the resistors for the project 
Refer to the chart shown in Table 22-1, which will help 
you to identify the resistor color codes, Resistors 


usually have three or four color bands on the body of 
the resistor which denotes the resistor value. The color 
bands begin at one end of the resistor body close 

to the edge. The fist color band on resistor RI is blue, 
this denotes the digit six (6). The second color band is 


Тое аан 
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Figure 22-4 Radio Jupiter receiver schematic 


Table 22-1 
Resistor color code chart 


Color Band Зат 2nd Digit 


Black D o 
Brown 
Red 

Orange 
Yellow 
Green 
Blue 

Violet 


Gray 


White 
Gold 
Silver 
No color 


gray, which is the digit number eight (8) and the third 
color band is the resistor's multiplier value which is 
black and this suggests a multiplier value of 1. So the 
resistor value for R1 is (6) times (8) times (1) or 

68 ohms. The tolerance value of a resistor is noted in the 


fourth color band. A fourth color band which is silver is 
а 10% tolerance resistor, while a gold fourth band 
denotes a 5% tolerance value, If there is no fourth color 
band then the resistor will have a 20% tolerance value. 
Next, locate R2, R3 and R4, then check your parts 
layout diagram and the schematic to see where these 
resistors are to be placed on the circuit board. Once you 
verify where the resistors are placed, you can install 
these resistors on the circuit board and solder them in 
place on the board. Now locate your end-cutter and trir 
the excess component leads, Cut the extra component 
ead lengths flush to the edge of the circuit board, Now 
go ahead and identify another group of three ог four 
resistors and place them on the circuit board. Once you 
are sure of their respective locations you can solder the 
vxt grouping of resistors onto the circuit board, 
remember tou int leads 


m the 


m the excess comp 
board. Place all the remaining resistors on the circuit 
board and solder them all in place, trim the extra leads 


as necessary. 


Now we will move on to install 


the capacitors for 
the Radio Jupiter receiver project. Capacitors come in 


Multiplier Tolerance 

1 

D L 

100 m 

1000) E 

10000 E 

100000 

1000000 (M) 

10,000,000 

100000000 

1.000.000.000 

oa ES 

on 10% 
20% 


two major flavors, non-polarized and polarized types. 
First, we will talk about non-polarized capacitors. 
Usually non-polarized capacitors are smaller value types 
which could take form as ceramic disks, mica, tantalum 
or polyester types. Often the capacitors are small in size 
and frequently the capacitor values are printed as three- 
digit codes rather than their actual values, since his 
code system takes less space to print, We have included 
а chart in Table 22-2, which lists the actual capacitor. 
values and their respective codes. For example, a 
capacitor with a value of 001 pF will have a code 
designation of 102, a 01 pF capacitor will have 103 and 
20.1 UF capacitor will have a code of 104 marked on it 
The Radio Jupiter project has a number of non- 
polarized type capacitors which you will need to 
Take a look through the component pile and see if you 
can identify the small non-polar capacitors before 
attempting to install them on the PC board, 


stall 


Polarized capacitors are called electrolytic capacitors, 
they are often larger in physical size. Electrolytic 
capacitors will always have some sort of polarity 
marking on them. You will see either a black or white 
band or a plus (+) or minus (=) marking somewhere on 
the capacitor body. I is very important that you install 
these types of capacitors with respect to their polarity in 
order for the circuit to work properly and to not be 
damaged upon power-up. You will need to refer to the 


Radi 


Jupiter 


Table 22.2 
Capacitance code information. 


"This table provides the value of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in many sizes, 


shapes, values and ratings: many diferent manufacturers worldwide produce them and not all play y the same rules. Some 


capacitors actually have the numeric values stamped on them; however, many are color coded and some have alphanumeric codes 


"The capacitor's first and second significant number IDs are the first and second values, followed by the multiplier number code, 


followed by the percentage tolerance letter code. Usually ће first two digits of the code represent the significan рап of the value, 


‘while the third digit, called the multiplier, corresponds to the number of zeros to be added to the fis two digits 


ле Significant Figure 
2nd Signiîcant Figure 


Mulipier 
| Tolerance 


Ел 


CSGNetwork Com валю: 


Value Tupe Code Value 
n Ceramic LODOpF 2001 pF 
E Ceramic 1.500pF Lt0ISuF 
mi Ceramic 2000pF 1024F 
n Ceramic 2.200 pF LODE 
20pF Ceramic 4.700 pF тие 
зоре Ceramic 5,000 pF LtosuF 
E Ceramic 5.600 F 10056 uF 
ak Ceramic 6800pF [068 UE 
ЕЯ Ceramic or 

opr Ceramic ois 

те Ceramic oz 

9 Ceramic оз 

9 Ceramic оз 

р Ceramic ш мл 

m Ceramic E os 

m Ceramic 131 ов 

150pF Ceramic is m 

mn Ceramic 1 

ET Ceramic d 

330pF Ceramic E 

apr Ceramic m a 

заре Ceramic ES E 

80 pF Ceramic E EI 

Е Ceramic ля 1 

аре Ceramic E 2 


Tupe 


Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Ceramic / Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
Mylar 
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schematic and parts layout diagrams when installing 
electrolytic capacitors to make sure that you have 


installed them correctly. The plus (+) marking on the 
capacitor will point to the most positive portion of the 
circuit 

Let's go ahead and identify the non-polarized 
capacitors first. Check the capacitor code chart and 
make sure that you can identify each of the non- 
polarized capacitors. In groups of two or three 
capacitors install them on the PC board. When you have 
determined that you have the installed the correct values 
Into their respective location on the circuit board, you 
сап solder the capacitors in place on the board. 
Remember to irim the excess capacitor leads from 
the circuit board. Once you have the first grouping of 
capacitors installed you can move on to installing 
another group of non-polarized capacitors, until 
you have installed all of the non-polarized 
capacitors. 

Next, find the electrolytic capacitors from the parts 
pile and we will install them in their proper locations, 
Refer now to the schematic and parts layout diagrams 
so that you can orient the capacitors correctly when 
mounting them on the PC board. Install two or three 
electrolytic capacitors and then solder them in place on 
the PC board. Remember to cut the extra lead lengths 
flush to the PC board. Identify and install the remaining 
electrolytic capacitors on the board and solder them in 
place, Trim the component leads as necessary. 

In order to avoid damaging the receiver, it is 
important to install the capacitors, diodes as well as the 


semiconductors with respect to proper polarity marking 
оп each of the components. Electrolytic capacitors have 
either а plus or minus marking on them and must be 
installed correctly by observing the polarity of the 
capacitor with respect to the PC board 


Next, we will install the semiconductors, Locate the 
semiconductor pin-out diagram shown in Figure. 
Which will help you install the semiconductor devices 
properly. There are a number of diodes in the Radio 
Jupiter project, including Zener and varactor diodes and 
they all have polarity. In order for the circuit to work 
properly, these devices must be installed with respect to 


thei polarity. Diodes will generally have a white or 
black colored band at one edge of the diode body. The 
band usually denotes the cathode end of the diode. 
‘Transistors generally have three leads—a Base, 
Collector and Emitter; pay particular attention to these 
leads when installing the transistors. Integrated circuits 
always have some type of markings which indicate their 
orientation. You will ind either a plastic cut-out on the 
тор of the integrated circuit package or an indented 
circle next to pin 1 of the IC. Be sure to use these 


markings when installing the integrated circuits. I is a 
‘good idea to incorporate integrated circuit sockets as a 
ow cost insurance policy, in the event of a circuit 
lure if it ever happens. It is much easier to remove 
ап old dead IC, and simply insert а new one rather 
than trying to undo many pins and risk damage to the 
circuit board, 

There are a number of coils in this project, and. 
although there is no polarity to the coils, you will need 
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Figure 22-5 Semiconductor pin-outs 
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to pay attention to the values of the coils as well as 
Which ones are adjustable and which are fixed before 
them on the PC board. Note, on the schematic 
there are two points marked (A), one is at R6 and the 
other at C16, both of these points are connected. 
together. Note, there is а test point marked (TP1) at the 
OSC-1 module which can be used to ensure that the 
oscillator 


lodule is working correct. 


Power is brought to the circuit via the coaxial power 
input jack at JI. The antenna connection is shown at J2. 
‘This connector can be either a BNC or an “F” type 
chassis mounted connector. The receiver circuit 

has two audio output jacks both at J3 and J4. 

Two circuits of mini X” stereo jacks were used in 

the prototype. 

Once the printed circuit has been assembled, you will 
need to recheck the solder joints to make sure they are 
smooth and that there are no cold solder joints. Also 
observe the PC circuit lines to ensure that there аге no. 
bridges or "shorts" formed by cut component leads. 
Once the circuit has been checked, you are ready to 

stall the c 


suit board in the chassis. 


А metal enclosure was chosen, since this is a 
sensitive RF receiver and you will want to keep outside 

terference from affecting the circuit operation, see 
Figure 22-2. You will have to wire the four jacks J1 

rough H to the circuit board. We elected to mount the 
power and antenna jacks on the ear panel of the chassis 
box, One audio jack was mounted on the front panel, 
While the second audio jack was mounted on the rear 
‘chassis panel. The power switch 51 was wired to the PC 
and mounted on the front panel of the receiver along 
with the power indicating LED. The tuning control R7 
and volume control RIS were both mounted on the front 
panel of the chassis bos, 


‘Once you are satisfied that your circuit board is 
wired correctly. You are ready to apply power to the 
circuit and begin testing the circuit for proper 


‘operation, 


Testing and alignment 


The receiver requires 12 volts DC (vde) which may be 
‘obtained from a well regulated power supply or from a 
battery. Current drain is approximately 60 milliamps (ma). 


The power cable supplied with the kit has a female 
power plug on one end and stripped leads on the other. 
Notice that the power cable has a black stripe, or trace, 
along one of the wires, This is the wire that is 
connected to the center conductor of the plug and must 
be connected to the (+) side of the power source. The 
Radio Shack RS 23-007 (Eveready) 12 volt battery or 
equivalent is suitable. 


Next, turn the Jupiter receiver's power switch to OFF. 
Connect either headphones or an amplified speaker 
(Radio Shack 277-1008C or equivalent) to the receiver 
audio output (13 or H). These jacks accept 3.5 mm (4^) 
monaural or stereo plugs. 


If you are using a Radio Shack amplified 
speaker, turn it ON and adjust the volume control 

оп ће speaker up about % tum. If you are using 
headphones, hold them several inches from your 

езг as there may be a loud whistle due to the internal 
test oscillator. Turn the receiver ON. The LED should 
light, Set the volume control to the 12 o'clock. 
position. Allow the receiver to "warm 


i for several 


Set the TUNING control to the 10 o'clock position. 
Carefully adjust inductor LS with the white tuning stick 
until a loud low frequency tone is heard in the speaker 
(set volume control as desired), Caution: Do not screw 
down the inductor slugs too far, as the ferrite material 
could crack. By adjusting LS to hear the tone, you are 
tuning the receiver to 20,00 MHz. The signal which you 
hear is generated in OSCI, a crystal controlled test 
‘oscillator built into the receiver. Once L5 has been set, 
DO NOT readjust it during the remainder of the 
alignment procedure. (When the receiver tunes 

20.00 MHZ with the nob set to the 10 o'clock position it 
will une 20.1 MHz. with the knob centered on the 


12 o'clock position.) The following steps involve 
adjusting variable capacitors (C2 and C6) and a variable 
inductor (L4) to obtain the maximum signal strength 
(loudest tone) at the audio output. For some, it is 
difficult to discern slight changes in the strength of an 
audio tone simply by car. For this reason three different 
methods are described, each using a form of test 
instrument. In the event that no test equipment is 
available, then a fourth method—simply relying on the 
cear—is possible In all cases, adjust the receiver tuning 


ıob so that the audio tone is in the range of about 
500 to 2000 Hz. Use procedure A as à method to use in 


tuning up your receiver. Procedures B-D are optional 
tuning methods. 

I no test equipment is available, then simply tune 
by ear for the loudest audio signal. Listen to the 
tone and carefully adjust the tuning knob to keep the 
pitch constant. If the pitch changes during the alignment, 
it indicates that the receiver has drifted 
ой frequency, As you make adjustments, the signal will 
get louder. Reduce the receiver volume control as 
necessary to keep the tone from sounding distorted or 
clipped. 


‘To test the receiver on the air, simply connect the 
antenna. For best performance, use a 50 ohm antenna 
designed to operate in the Frequency range of 
199-202 MHz. At certain times of the day, you should 
be able to hear WWV or WWVH on 20.000 MHz. 
These are standard time and frequency stations, located 
їп Colorado and Hawaii, which broadcast the time of 
day as well as other information related to propagation 
and solar-terrestrial conditions. The Jupiter Radio 
“Telescope direct conversion receiver design does not 
allow clear reception of amplitude modulated (AM) 
stations like WWY, so the voice will probably be 
garbled, unless you tune very precisely. The receiver 
does work well on single sideband (SSB) signals and 
code (CW). 


In the event that the Jupiter receiver does not appear 
to work, you will need to disconnect the power supply 
and antenna and examine the circuit board for errors. 
The most common cause for building errors are the 
incorrect installation of the electrolytic capacitors and 
diodes which may have been installed backwards, since 
the components have polarity which must be observed. 
Another possible cause for errors are the incorrect 
placement of resistors. Often color codes are read 
wrong and the wrong resistor may be installed at а 
particular location. Finally one of the most common 
causes for errors is the incorrect installation of 

lors and integrated circuits. Make sure that you 
can identify the manufacturer's pin-out diagrams and 
pay particular attention to if the pin-outs are for top or 
bottom views. Have a knowledgeable electronics 
enthusiast help you scan the circuit for possible 
mistakes; a second pair of eyes always helps to find 
errors you may have missed as the builder. Once you. 
have located and fixed the problem, you can apply 
power and re-tes the circuit for proper operation. 


The jupiter radio 
telescope antenna 


The antenna intercepts weak electromagnetic waves that 
have traveled some 500 million miles from Jupiter to 
the Earth or 93 million miles from the Sun. When these 
electromagnetic waves strike the wire antenna, a tiny 
ralio frequency (RF) voltage is developed at the 
antenna terminals. A basic dipole antenna is shown in. 
Figure 22-6. The recommended antenna for the Jupiter 
Radio Telescope is the dual dipole shown in Figure 
Signals from cach single dipole antenna are brought 


together with a power combiner via two pieces of 
coaxial cable, The output of the power combiner is 
delivered to the receiver by another section of coaxial 
transmission line. The antenna system requires a fair- 
sized area for setup: minimum requirements are a 
25 x 35 f Пи area that has хой suitable For puting 
stakes into the ground. As the antenna system is 
sensitive to noise it is best not to set it up near any 
high tension power lines or close to buildings. Also for 
safety reasons, please keep the antenna away from. 
power lines during construction and operation. 
The best locations are in rural settings where the 
interference is minor, Since many of the observations 
occur at night it is wise to practice setting up the 
antenna during the day to make sure the site is safe and 
easily accessible. 

If you want to locate your receiver indoors and your 
antenna is outside or on the rooftop, and your 
antenna lead will not reach, you must use a longer 


Alema #14 
per wire 


EI 


Coaxial 1/2 


_ Support 


Figure 22-6 Basic dipole antenna diagram. Courtesy 
Wes Greenman, Charles Higgins 
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Figure 22-7 Antenna combiner diagram. Courtesy Wes Greenman, Charles Higgins 


conx cable. Do not use just any length of coax for the 
combiner assembly. The cable going from the power 
combiner harness assembly lo the receiver should be a 
multiple half wavelength long. The cable supplied with 
the kit is one wavelength—that is 9.85 meters long 
(taking into account the 66% velocity factor of the RG- 
59/U cable). The maximum recommended cable length 
is 5 wavelengths, There are many different 
manufacturers and qualities of coaxial cable. The 

75 ohm cable supplied with the kit is manufactured by 
[Belden and has a solid center conductor and velocity 
factor of 66%. Radio Shack does not carry RG-S9/U cable 
but they do have RG- 6 and the higher grade RG-6QS 
(quad shield, which is also 75 ohm cable. Both of these 
cables have a velocity factor of 78%. One wavelength at 
20.1 MHZ in RG-6 cable is 11.64 meters. IF you are going 
1o put in а longer feedline we recommend that you 
completely replace the existing one wavelength piece— 
rather than splicing another length of cable onto the end. 


Observing tins—jupiter’s 
radio emissions 


Most Jovian radio storms, received with the Jupiter 
radio telescope, will likely not be very strong. You will 


need to maximize your chances of receiving the Jovian 
storms by picking the best opportunities, selecting a 
good observing site, and using good observing 
techniques. 

During the daytime, the Earth's Ionosphere blocks 
Jupiter's radio emissions, so therefore you will have to 
confine your investigations to night time listening. 
Radio noise from electrical sources, such as power 
lines, fluorescent lights, computers, and motors, can 


mask the signals from Jovian storms, 


If possible, try to select an observing sight away from 
buildings and power lines, also ry to use portable power 
supplies such as a battery power supply. Note that Jovian 
radio storms may be short in duration, so persistence and 
luck are needed to capture Jupiter’s radio signals. 


Night time observing from a temporary field setup can 
be dangerous, so PLAN CAREFULLY!!! Get permission 
in advance to use the site, set up before dark, and use 
caution when walking around the site at night. The 
Jupiter Radio Telescope has two audio outputs, one 
channel can be used for ordinary listening and the 
second output jack can be used for recording. You can 
lect to use a portable audio tape recorder, however, 

note that nearly all common portable tape recorders use 
an automatic recording level control circuit (ALC). 

‘The ALC can mask the variations in the Jovian L bursts. 


Use a tape recorder that allows you to SWITCH OFF 
the ALC. Keep the ALC turned off 

Another alternative for recording Jovian storms is the 
use of a computer or laptop to record the signals from. 
your Jupiter radio telescope. Using a laptop computer to 
record the Jovian storms has the distinct advantage that 
you can analyze the audio recording with special 
spectral software which can help you make sense of the 
complex signals received. 


Note you could also elect to use an audio tape 
recorder to record the Jovian signals in the field and 
later when you return home play the tape recording into 
your laptop or personal desktop computers. There are 
‘many audio analyzing software programs out there on. 
the Internet, many are free. Many programs allow FTT. 
and frequency division analysis. 
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Chapter 23 


Weather Satellite Receiver 


920,831 2.2k ohm, 


[7:94 e Watt, 5% resistor 
R22 100k chm, watt, 

Parte Bin Weather Satellite 5t resistor 
Receiver R23 220 ohm, (watt, 

RI 22ohm, Ywatt, 5t resistor 


5% resistor R24 390k ohm, watt, 


R2 150коһт, watt, 5t resistor 

54 resistor R25 10 ohm, Ywate, 
R3 110k ohm, Yate, 5t resistor 

54 resistor R26 1.5k chm, watt, 
R4,R10,R11 22k chm, 5t resistor 

жатт, 58 resistor R28 4.7k ohm, (matt, 
вз 47k ohm, мак, 5t resistor 

54 resistor R29 300 ohm, Ywatt, 
R6 1.8k ohm, Yate, 5t resistor 


5% resistor R30 47 ohm, l4watt, 


R7 360 ohm, ‘watt, 5t resistor 
id tor VRI 50k linear pot, 
Rê 100 ohm, Ywatt, 16mm PC board mount 
54 resistor VR2 25k linear pot, 
вз 470k ohm, Ywatt, 16mm PC board mount 
ы tor VR3 50k log pot, 16mm 
R12,R13,R16,R27 1k PC board mount 
рае Zest, VRA,VRS 50k 10-turn 
id ter trimpots, PC boar: 
R14 240 ohm, Ywatt, mount 
d ter CLCALCACS 2.2nF, 
RIS 1.2k ohm, watt, 6v, disk ceramic 
54 resistor capacitor 
R1) 5.6k ohm, watt, C6,C7,C8,C12 2.207, 
5% resistor 160, disk ceramic 
R18 39k ohm, Ywatt, fapabttar, 
54 resistor C4,c10 3-10pF trincaps 
R19,821 10k ohm, C9 1 nF, 16у, disk 
Wyatt, 5% resistor ceramic capacitor 
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C11,C34,C35 10и, 16» 
tantalum capacitor 


Cli,C27 10pF, 16у, NPO 
ceramic capacitor 
C14,C19,C21,c23,c25 
10nF, 16v, mono 
ceramic capacitor 
Cl5,Clé 15pF, 16у, NPO 
ceramic capacitor 
Ci) 1018, 35v Tantalum 
capacitor 
C18a,C18b, C20, C22 
100nF, 16v, mono 
ceramic capacitor 
C24,C26,C28,C32. 100nF, 
16v, mono ceramic 
capacitor 
C29 390pF, 16v, NPO 
ceramic capacitor 
C30 4,7nF,l6v, metal 
polyester capacitor 
сзї inf, 16v, metal 
polyester capacitor 
C33 470nF, 16v, metal 
polyester capacitor 
C36 330нЕ, 16v, 
electrolytic capacitor 
C37 47nF, 16v, metal 
polyester capacitor 
C38 22nF,lév, metal 
polyester capacitor 
C39 2200pF, 25v, 
electrolytic capacitor 
C40 470p, 35v, 


electrolytic capacitor 


ВЕСТ 4.208 slug tuned 
coil - see Table 23-3 


RFC2 1008 slug tuned 
coil - prewound 

RFC? ВИН slug tuned 
coil - prewound 


Li see Table 23-3 


12 see Table 23-3 
L3 see Table 23-3 
L4 see Table 23-3 


02 5.1V 400m Zener 
diode 

03,04 3mm red LED 

Di ZMYB33ATA varicap 


XiX2  $.5MHz ceramic 
filters, Murata 
SFTRDSMSOAF00-80 


Ol BF998 dual-gate 
MOSFET 

02 РМ100 NPN transistor 

Ul SAG0SD mixer/IF 
amplifier/FM detector 

02 71072 dual op-anp 

03 1386 audio amp 

U4 18105 45V regulator 

01,02 BNC type 
jacks 

33 4, 3.5mm stereo 
headphone jack 

34 12.5mm concentric 
power socket, PC-mount 

51 SPOT miniature 
toggle switch 


Misc PC board 
(double-sided, not 
plated through) 
10-220 heatsink, 

1 coil former, 
4.83mm OD with F16 
ferrite slug 

1 F29 ferrite bead 
(for ВЕСІ) 

1 short length of 
0.8mm tinned copper 
wire for Ll 

1 length of 0.8mm 


enameled copper wire 
for 12, 13 
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Figure 231 Satelite view - USA 


The days of guessing the weather by looking at the 
clouds overhead have just ended. Now you can look at 
the clouds from above! This satellite receiver/decoding 
project will allow you to receive pictures from satellites 
600km overhead, see Figure 23-1. A typical NOAA, 
satelite can cover nearly one-sixteenth of the Earth in a 


single pass! Living in New York, for example, we can 
clearly capture images from mid-Hudson bay (wh 


there was still ice in late spring), all the way down 
‘Cuba, as well as spanning from Wisconsin to far out in 
the Atlantic Ocean. The clarity of the image was enough 
to see the individual Finger Lakes (in New York), and 
shadows on the underside of thunderstorms. With the 
Weather satellite receiver and a personal computer, you. 
‘can easily receive and decode weather satellite pictures 
from overhead satellites. 

‘The US National Oceanographic and Atmospheric 
Administration (NOAA) operates both GEO and LEO 
polar satellites, Here we concentrate primarily on the 
polar orbiters. The NOAA polar satellites orbit at 850 km 


pass within view of all areas on Earth at least twice 
day. The satellite carries a number of instruments 
including cameras for both visible and infrared light 


The can 


ıs scan back and forth at right angles to the 
ground path, like а broom sweeping side-to-side as you 
walk forward, taking picture strips that cover an area 
3000 km wide. The satellite thus makes a continuous 
picture as if it were а tape reeling out from an endless 
roll. The image, however, is not recorded on the 


satellite, Each image strip is immediately broadcast to 


the ground ata frequency just above 137 MHz. The 
satellite will be in range for up to 12 minutes as the 
satellite passes from horizon to horizon, 
The broadcast uses the APT (Auton 
Transmission) analog format for the imagery. (A digital 
nat High Resolution Picture Transmission (HRPT) 
al is also transmitted but it is more difficult to 


шс Picture 


receive and decode and we did not try to receive it in 
this project.) Currently, there are six operational NOAA. 
polar orbiters but usually only two or three have the 
APT activated at a given time. (In this report, only 
images from NOAA-14 and МОАА-15 were received.) 
See NOAA satellite status, 


The Russian METEOR series of satellites also 
broadcast with the APT formal. In addition, the remote 
ing SICH and OKEAN radar satellites occasionally 
broadcast images but only over Russia (scanners in 


nearby countries have picked up some of these images). 


The APT system 


‘The APT satellites give about 12 good images a day, 
wherever you are in the world. The resolution is 4 km 


per pixel and there are visible and infrared sensors, This 
is a simple system where the satellite is in low Earth 
orbit and very easily received at 137 MHZ. The two. 
frequencies in main use are 136.50 for NOAA 12 and 
15 and 137,62 MHz for NOAA 14. A simple crossed 
dipole antenna can be used, or for marine use a 


stainless steel quadrifilar helix antenna, These simple 
omni-directional antennas do not need moving or 


tracking to receive the satellite. The satellite is so 
strong that when is about 207 above the horizon. 
perfect results will be obtained. The АРТ 
easily recognizable by its modulated frequency (FM) 
and carrier tonality ranging between 1500 and 2500 Hz. 
New satellites have a 2400 Hz carrier like this NOAA 
14 APT signal. 


ulis 


In APT mode, satellites transmit at the rate of 
120 LPM (lines per minute) alt 
‘one for the visible image, the other for the infrared 
This is through the decoding software that you 
select one or another channel 


ting two channels, 


Russian weather satellites only transmit. 
images at 120 LPM. The sound of their transmission is 


aed 


thus slightly different from the other weather satellites 
like on this record of a RESURS 01-NÀ signal with an. 
10C of 382. On their side, METEOR 3-05 uses а 
higher carrier closer to 2500 Hz with an IOC of 382 
as well 


The WX satellite receiver project will allow you to 
is on the УНЕ 
iting satellites are 


receive weather satellite transmisi 
band, where most of the polar- 
located. You will rec 


mize these transmissions on the 


news when you see the time lapse of the clouds dart 
across the countryside, The weather man in this ease 
has taken multiple images on the computer, aligned a 
pieced them together, and then run through one image 
after the other. It is possible to do this same thing with 
this kit and the proper software, 


The way in which a weather satellite works is fairly 
simple, Just think of your office fax machi 

example. The satellites circle the Earth going north to 
south back to north again almost directly over the poles, 
Which is why they call it a polar orbit. This means that 


the satelite will cover every location on the Earth at 
least twice per day. With a good antenna, and partly 
because of overlap of consecutive orbits, you can 
conceivably receive the same satellite up to six 
times а day! Notice though that the image received 
from polar orbits will be upside down on every 


other pass. 


The satelite retrieves the data in a linear fashion, 
one line at a time using a scanning radiometer. 
"The scanning radiometer transmits the equivalent of a 
single television ho 
the earth. The system uses a series of optics and a motor 
driven rotating mirror system to receive a very narrow 
line of the image of the Earth. Each line is received at a 
angle to the satellite's orbital track, so as the 
satellite circles the Earth, а line is received from west to 
east or east to west depending on the orbit of the 
satellite. The total image is received from north to south 
ог south to north, depending on the orbit also, and this 
motion is what relays the equivalent of the vertical se 


izontal line as the satellite circles 


їп a television, You can continue receiving this satellite 
as long as it is within the line of sight. 


Since all of the receivable satellites are similar, we 
will describe the ones you will most commonly 

receive, The NOAA/TIROS satellites, during the first 
half of the transmission, send visible light data to the 


receiver at the same time they are taking in the view. 
‘Meanwhile during the same part of the sean, they are 
recording the infrared view. During the second half of 
the scan, while the sensors are facing away from the 
Earth, it sends the infrared data. The user then sees 
the data as two images side by side, on the left the 
visible light data is seen, and on the right, infrared data 
is seen. In between the images are synchronization 
pulses that help computers to align the individual lines 
precisely 


These particular satellites continuously trans 
ЕМ signal modulated with a 2400 Hz tone. This tone is 
very precise in frequency so the image seen is aligned 
properly. The 2400 Hz tone is AM modulated with the 
intensity of the current view of the Earth. The brighter 
ог colder the point on the Earth, the higher in amplitude. 
the 2400 Hz signal is 

The receiver demodulates the FM signal and. 
retrieves the 2400 Hz tone. The detector board in the 
computer will then find the peak amplitude of cach 
wave of the 2400 Hz tone, and each peak, upper and 
lower, now represents a single pixel on the screen. For 
the NOAAJTIROS satellites, each horizontal line 
represents 2400 pixels, since the incoming frequency is 


2400 Hz, and the scanning radiometer rotates twice 
per second, The full 12 minute pass of a NOAA 
satellite requires approximately 3.5 MB (3.5 million 8 
bit pixels) of storage! This is much more data (pixels) 
than can be seen on a super VGA sereen at any 

one time. 


Many people mistakenly think that they can easily 
utilize a conventional VHF scanner as an APT satellite 
picture receiver. Most scanners and communications 
receivers usually only provide a 
bandwidth settings for УНЕ FM reception: "narrow" 
and “wide” The narrow setting gives a bandwidth of 
ISKHz or less, which is fine for NBFM reception, and 
the wide bandwidth seting usually gives a bandwidth of 
bout £00 Hz, so this is the setting that must be used. 
‘Unfortunately, this “wide” bandwidth is actually too 
wide for weather satellite signals and, as а result, the 
demodulated audio level is relatively low. At the same 
time, the wider reception bandwidth allows more noise 


ice of two 


through, so the signal-to-noise ratio can become quite 
poor. Only a few scanners have the correct bandwidth 
and these currently include the AORSODO and Icom 
IC-PCR1000. The second problem with all scanners, 


"This type of specialized VHF receiver is available 
but fairly pricey, Hence the motivation for. 

developing the low-cost weather satellite receiver 
described here. 

The weather satellite receiver project in this chapter 
features good sensitivity at about 0.7V for I2 dB of 
quieting. At the same time, the effective bandwidth is 
approximately 235 kHz, which is quite suitable for 


‘weather satellite reception. The satellite receiver îs built 
into a very compact plastic instrument box, as shown in 
Figure 23-2. АП of the circuitry is mounted on a 
double-sided PC board, so it’s quite easy to build. It has 
switch tuning between two preset frequency channels, 
Tor ease of use, There are RF Gain, Audio Muting and 
Audio Cain controls and the receiver can drive a small 
monitor speaker or headphones, as well as providing a 


Figure 23.2 Weather satellite receiver 


including the ones mentioned, is that a Weather satellite ine level signal to fed into your PC for recording and 
jj system needs a very good performance receiver, one decoding. 
that provides high sensitivity, good signal o noise and The heart of he receiver is a Philips SAGOSD IC 
i4 high immunity to other adjacent transmissions. So, you high-performance low-power FM mixer and IF system. 
qj тау get a scanner to work but it will not provide the ода single chip. As you can sce from the block diagram 
optimum results. of Figure 23- contains a local oscillator transistor 
ÛÛ мешу, in onder to obtain the best results you realy and balanced mixer, plus a high-gain IF amplifier and 
Ê need to have a receiver with a 430kHz bandwidth. IF limiter, a received signal strength (RSSI) detector, an 
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Figure 23-3. Weather satellite receiver block diagram 


ЕМ quadrature detector and finally an audio muting 
circuit. The local oscillator transistor can operate at 
frequencies up to about 500 MH in an LC circuit, or 
up to 150 MHZ with a suitable crystal. The mixer can 
operate up to 500 MHz as well, while the IF amplifier 
and limiter can operate up to about 25 MHz with a 
combined gain of about 904B. 


The main receiver diagram illustrated in Figure 23-4 
depicts the complete weather satelite receiver circuit 
details. In this receiver project, we're using the SA60SD 
їп а fairly conventional single-conversion superhet 


configuration, with the IF amplifier and limiter working 
at 5.5 MHz, This allows us to take advantage of high 
selectivity 5.5 MHz TV sound IF ceramic filters to 
provide most of our bandwidth shaping. The two filters 
їп question are X1 and X2, which are both Murata 
SETSSMA devices. 


ted 
between the mixer output and the IF amplifier input, 
While X2 is connected between the IF amplifier output 
and the limiter input. The resistors connected to the 


As shown in the receiver schematic, X1 is ¢ 


filter inputs and outputs are mainly for impedance 
‘matching, while the 10 nF capacitors are for DC. 
blocking. The 90° phase shift required for UI's 
quadrature FM detector is provided by coil L4 and its 
parallel 390 pF capacitor, which are tuned to 5.5 MHZ. 

‘The local oscillator transistor inside U1 1 is connected 
in a Colpits circuit, This includes coil L3, together with 
the two 15 pF capacitors (which provide the en 
and a 10pF capacitor in series with the Varicap 
diode DI. 


tter tap) 


The Varicap diode D1 is the receiver's tuning 
capacitor. Is tuning voltage for each of the two 
channels is set by 10-tur impots УВА and VRS, with 
switch S1 selecting between them. We can tune the 
receiver simply by changing the local oscillator 
frequency because we only 

relatively small range (i.e. 137.3-137.85MHz 
maximum), which is within the selectivity curve of the 


sed to tune over a 


nt end” tuned circuits 


The satellite receiver's front end uses а BF998 dual- 
gate MOSFET (Q1) connected in a standard cascode 
amplifier configuration. The incoming VHF si 

fed into a tap (for impedance matching) on ant 
LI, which is tuned to about 137.55 MHZ using trimmer 
capacitor УСІ. The signal from the top of this tuned 


circuit is then fed directly to gate 1 of Q1, while gate 
2 is bypassed to ground but also fed with an adjustable 
DC voltage via VRI for RF gain control. The amplified 
VHF signal on ОТУ drain is fed to pin 1 of UI via a 
| aF coupling capacitor. Additional RF selectivity is 
provided by coil L2 and trimmer capacitor VC2, which 
ме again tuned to about 137.55 MHz. The I00ohm. 
resistor and 10H RF choke form an untuned high- 
impedance load for QI. 


Notice that as well as being coupled to the tap on 
LI via a 22 nF capacitor, the antenna input is also 
connected to the +12V supply line via ВЕС and a 


s 22 ohm resistor. As you may have guessed, these 
components ate there to provide “phantom” DC power 
for the masthead pre-amplifir. At the output end of UI, 
же take the demodulated APT signals from the “muted 
audio” output at pin 8. This allows us to take advantage 
‘of the SAGOS's built-in muting circuit, which works by 
using comparator stage U2b to compare UI's RSSI 
‘output from pin 7 (proportional to the logarithm of 


al strength) with an adjustable DC control voltage 

muting pot VR2. When the RSSI voltage rises 
above the voltage from УКО, U2b's output switches 
high and this is fed to pin 5 of UL via a 2.2k ohm series 
resistor to un-mute the audio. D2, а 5.1У Zener diode, 
limits the swing on pin 5 of UL to less than 6V. 


fror 


Transistor Q2 and LEDI form a simple signal 
strength indicator. This also uses the RSSI output fron 
U1. In operation, the voltage across the 390 obs 
resistor and 100 nf capacitor rises from about +0.26V 

al conditions to about 45V with a very 
strong input signal. So with Q2 connected as an emitter 
follower and LED! in its emitter load, the LED current 
and brightness are made to vary quite usefully with 
signal strength. 

The demodulated APT signal from pin 8 of UL is first 
{ed through op-amp Оа, which is configured as an 
active low-pass filter. This has a turnover frequency of 
SK and is used for final de-emphasis and noise 
reduction. From there, the signal is fed to audio gain 
control VR3 and then to audio amplifier stage ИЗ. This 
is a standard LM386 audio amplifier IC, configured for 
а gain of about 40 times, Its output is fed to both the 
monitor speaker socket and to а line output socket for 
connection to your PC's sound card, 


under no-s 


Most of the receive 


* circuitry operates from +12М, 
of UI which needs +6V. As a result, 


with the excepi 


the power supply circuitry includes US to provide a 
regulated and smoothed +12 V supply from an external 
supply such as a 14.5-18 V “wall-wart.” This is 
followed by SV regulator U4 which has its output 
“jacked ир” using 300 ohm and 47 ohm resistors to 
provide close to +6V for the SA6OSD (UL). Note that if 
you want to run the receiver from a 12 V battery, this 
сап be quite easily done by replacing REGI with a wire 
Tink. In addition, the 2200 uF capacitor should be 
replaced with a 16V Zener diode (ZD2) for 
over-voltage protect 


Construction 


Before beginning the project make sure that you have a 
clean well lit and well ventilated work space for 


siructing your satellite receiver. Locate all the 
diagrams and place them in front of you on the table or 
work bench. Locate a 27 to 30 watt pencil-tip soldering 
iron, along with some "Tip Tinner,” which is used to 


prepare and clean your soldering iron tip. Locate а roll 
of 60/40 tin/lead rosin core solder as well аз а few small 
hand tools such as a pair of small end-cutters, a 
needle-nose pliers, a pair of tweezers, and some small 


screwdrivers 


‘Table 23-1 
Resistor color cade chart 


Color Band 1st Dist 2nd Digit 


Black o o 
Brown 1 1 
Red 
Orange 
Yellow 
Green 
Blue 
Viole 
Gray 


White 
Gold 
Silver 


No color 


Construction of the weather satellite receiver is 
straightforward with virtually all of the parts mounted. 
оп a small PC board. The board is double-sided but the 
Top copper pattern is used mainly as а ground-plane, 
‘This means that the board doesn’t need to have plated- 
through holes but there are quite a few component leads 
which do have to be soldered on both sides of the board. 
There are also a number of "pin-through" or “hole- 
through’ wires which have to be soldered to both sides 
of the PC board around U1. These connect the Earth 
patterns on both sides of the board and ensure that this 
high-gain chip operates in а stable manner. 


The various input and output connectors are mounted 
along the ear edge of the circuit board, while the 
controls and indicator LEDs mount along the front 

edge. The only component not actually mounted on the 
board is 51, the channel select toggle switch. This 
‘mounts on the font panel, with its three connection lugs 
wired to PC board terminal pins directly underneath 
using very short lengths of insulated hookup wire. 


al 


Start the assembly by mounting these three term 
pins first, they are the only pins used in the receiver 
project. Next, mount the four connectors CONI-CONA 
along the rear edge, followed by the resistors. Table 23-1 
shows the resistor color codes but it's also a good idea 
to check each value using а digital multi-meter before 


Multiplier Tolerance 

1 

10 1% 

100 EJ 

1000 i£) ES 

10000 E 

10,000 

1,000,000) 

10,000,000 

100000000 

1.000.000.000 

e E 

oor ws 
20% 


soldering it in position. АП resistors are mounted to the 
пор of the PC board but note that some of them have 
‘one lead soldered to the top copper as well as the 
bottom copper. Once the resistors are in place, you can. 


use excess resistor leads to allow connection from one 
side of the board to the other side, since this project 
uses a two-sided circuit board. Each “ 


through or 
rough-hole” is fitted by simply passing a wire through. 
the hole in the board, then soldering it on both sides and 
trimming off the excess lead lengths. 


"The small ceramic capacitors can now all be installed 
‘on the left-hand side of the board. Note that some of these 
also have their “cold” leads soldered on both sides of the 
board, as indicated by the red dots. Once they're in, 

аай the MKT capacitors and the electrolytic capacitors, 
waking sure that the later are all correctly orientated. 

Use the chart shown in Table 23-2 to help locate the small 
capacitors from the parts pile. Often small capacitors do 
not have their actual value printed on them but instead use 
a three-digit code to represent the actual value. 


Finally go ahead and mount the trimmer capacitors 
УСІ and VC2. These should be mounted so that their 
hes it 


adjustment rotors are connected to earth (this 
much easier to align the receiver later). I's simply а 


matter of orientating them on the board. 


Next, we will move on to installing the RF chokes. 
ВЕС? and RFC? are both pre-wound (10pH and 68 pH 
respectively) but RFCI needs to be wound on an F29 
ferrite bead. Is very easy to wind though, because it 
requires only three turns of 0.25 mm enameled 

copper wire. 


Winding coils 


Ar this point in time, is a good idea to wind and mount 
the remaining coils. Table 23-3 gives the 
details of the coils. As shown, [1-13 are 


types, each consisting of five turns of 0.8 
wire wound on a 5 mm mandrel. Note, however, that LI 
is wound using tinned copper wire, while L2 and L3 are 
both wound using enameled copper wire. Don't forget 
to scrape off the enamel at each end, so they can be 
soldered to the board pads. 


Coils L1-L3 should all be mounted so that their turns 
are about 2 mm above the board. After you've fitted LI, 


don't forget to fit its “tap” connection lead as well. This 
сап be made from a resistor lead off-cut, since it's very 
short It connects to a point of a turn up from the 

sold” (earth) end of the coil, i.e. just above half-way 
up the side of the first turn. 


"The final coil to wind is quad detector сой L4. Unlike 
the others, this is wound on а 4.83 mm OD former with 
а base and a copper shield сап. I's wound from 20 

tums of 0.25 mm 


snameled copper wire and tuned with 
an F16 ferrite slug. Coil formers with ferite slugs are 
difficult to locate, check the Appendix. You could 

also experiment with a small "junk" IF transformer 
сап, You could try and unwind the existing сой and 
re-winding your own coil over the plastic former. 


‘You must make sure that there is a ferrite slug in the 
center of he coil former. Once L4 is wound, and. 
installed onto the board, cover it with its shield can. 
You can next mount the two ceramic filters X1 and X2. 
These devices can be fitted either way around but make 
sure that their pins are pushed through the board holes 
as far as they'll go before you solder them 

underneath. 


The next step is to construct and install the small 
metal shield around coil L2, C10 and most of the 
components in the drain circuit of QL. This shield is 
U-shaped and measures 20mm high, with the front and 
back “arms” 36mm long and the side section 20 
long. The bottom edges of all three sides are soldered to 
the board's ground-plane in a number of places, to hold 
it firmly in position and to ensure it stays а earth 


potential. 

The two 10-tum trimpots (УВА and VRS) can now be 
soldered in position at the front-center of the board. 
"They can then be followed by the three main control 
pols, which are all 16 mm diameter types. Trim each 
роса spindle length to about 9 mm before fitting it and 
make sure you fit each one in its correct position as they 
are all different. In particular, note that VR and VR3 
both have a value of SOK ohm but VRI is a linear pot 
while VR3 is a log type. 


After installing the potentiometers, it's а good 
idea to connect their metal shield cans together 

and then run a lead to the board's top copper to earth 
them. This is done using a length of tinned copper. 
ulated hookup 

them to the board copper at 


Table 23-2 о 
Capacitance code information 
“This table provides the value of alphanumeric coded ceramic, mylar and mica capacitors in general. They come in many sizes, 


shapes values and ratings: many different manufacturers worldwide produce them and not all play by the same rules. Some 
capacitors actually have the numeric values stamped on them; however, many are color coded and some have alphanumeric codes 


qdey 


"The capacitor's first and second significant number IDs are the first and second values, followed by the multiplier number code, 
followed by the percentage tolerance letter code. Usually ће first two digits of he code represent the significant рап of the value, 
‘while the third digit, called the multiplier, corresponds to the number of zeros to be added to the fest two digits 
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2nd Signiîcant Figure 
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Table 23-3 
Coil winding details 


LI Уша of 0m (20ga)tinned copper wire, 7mm 
Jong (wound on 5 mm diameter mandrel). Tap at 
(03 tums, Air core, mounted 2mm above board. 

12 5 turns of 0:8 mm 20 ga.) enameled copper wire, 
Эпип long (wound on Smm diameter mandrel) 
Аг соге, mounted 2mm above board. 

L3 эша of 0:8 mm (20ga ) enameled copper wire, 
Bm long (wound on 5mm diameter mandrel). 
Ай core, mounted 2mm above board. 

Là — 20 tums of 0.25 mm (30 ga) enameled copper wire, 
sight wound on 4.83 mm OD former with F16 
tuning slug and shield can. 

RECI З tums of 025 mm 30а) enameled copper wire 

wound on an E29 ferrite bead. 


Mounting the 
semiconductors 


Before we go ahead and install the semiconductors, let's 
take а brief look at the semiconductor pin-out diagram. 
illustrated in Figure 23-5, which will assist you in 
orienting the integrated circuits. Now you can go ahead 
and mount the semiconductors. Begin by installing the 
Майсар diode at DI, and the 51У Zener diode at D2 
and transistor Q2. Next, install regulator US and its 
associated heatsink. These parts are secured to the board 
using а 6mm-long M3 screw, nut and lock- washer. 


тогу 
Pass Package (Z) 


ourur INPUT 


Bottom View 


тз 


sasos 


Figure 23-5 Semiconductor pin-outs 


Note that US's center pin should be soldered on both 
sides of the board but take care not to touch either of 
the two large adjacent electrolytic capacitors with the 
barrel of your soldering iron. 

Go ahead and mount regulator U4, followed by U22 
(TLOT2) and U3 (LM386). Note that pin 4 on both these 
devices should be soldered to the copper on the top of 
the board as well as the bottom. The two D3 and D4 are 
both mounted horizontally, so that they later protrude 
through matching 3 mm holes in the front panel, Note 
that they are both fitted with their cathode leads towards 
the left, Bend their leads down through 90° about 5 mim 
from the LED bodies, then solder them in position so 
that the axis of each LED is 5 mm above the board, 

"The final components to be mounted on the PC board 
include the Dual-Gate MOSFET at QI and the SA60SD 
IC at (U1), U2 and transistor Q2. These components 
should be handled very carefully, using an anti-static 
wrist-band to avoid statie charges building up on the 
‘components, The two integrated circuits should be 
mounted in IC sockets. IC sockets are an insurance 
policy against circuit failure at a later date. It is much 
easier to simply unplug a faulty IC, rather than trying to 
un-solder 14 or 16 pins from the circuit. Most people 
cannot un-solder 16 pins without damaging a circuit 
board. When mounting the IC sockets, observe a small 
cut-out at one edge of the socket. The cut-out will 
identify the top of the socket. Usually pin of the IC will 
be located to the left of the cut-out. Solder the sockets 
in their respective locations. Finally insert the ICs into 
their respective sockets, noting pin 1 is to the left of the 
small indented circle or cut-out on the top of the IC 
package. When handling the MOSFET be extremely 


m 


careful to avoid damage from static electricity. Do not 
move around when installing these static sensitive 
components and be sure to use an anti-static wrist band 
to avoid damage. 

The completed PC board is housed in а suitable 
low-profile plastic instrum 


First, you can mount switch 51 on the front panel and 
connect three 30mm lengths of insulated hookup wire 
to the three pins on the PC board. That done, the front 
panel can be mated with the PC board by positioning 

it оп the three pot ferrules and doing up the 
"The three leads from the PC board pins can then be 
soldered to the switch lugs. 


The rear panel is not attached to the board assen 
Instead, it simply slips over connectors CONI and CON2 
and is then slid into the rear slot when the assembly is 

ей into the bottom half of the case. Now go ahead and 


mount the ar 


ına connector onto the rear panel. Finally, 
the completed assembly is fastened in place using eight 
6 mm-long 4-gauge self-tapping screws, 

Alter completing the circuit board assembly, you 
should take а short rest and when we return we will 


inspect the circuit board for any possible "short" circuits 


or “cold” solder joints. Pick up the circuit board with 
the foil side of the circuit facing upwards toward you. 
First inspect the circuit board for possible "cold" solder 
joints. АП of the solder joints should look clean, bright 
and shiny. If any of the solder joints look dark, dull or 
"blobby? then you should un-solder that particular joint, 
remove the solder then re-apply some solder and re- 
solder the joint all over again. After inspecting all of the 
solder joins, we can move on to looking for "short" 
circuits. Often sticky rosin core solder will leave а 


residue on a circuit board. When excess component 
leads are cut from the board during assembly, many 
times the “eur 
they can "bridge" across the circuit pads and cause a 
"short circuit which could damage the circuit when 


leads will stick to the circuit board and 


first powered-up. Another potential cause for a 
1 solder ball which may 
have stuck to the circuit board, th 


hort” circuit is а sm 


“short” circi 


Once you have inspected the circuit board to your 
satisfaction, you can connect up the power supply leads 
to the power input jack and you will be ready to test the 
Weather satellite receiver, 


Circuit test 


irst, tumn all three f 


panel pots fully anticlockwise, 
connect up your antenna to the antenna input connector, 
and then apply power from a suitable 14-18У DC 
'all-wart” power supply or a 12V battery. Check that 
the green power LED immediately begins glowing. 


IF it does, check the voltage on REGI” output lead 
Ge. the right-hand lead) with your ster, it 
should read close to +12V with respect to ground. 
Similarly, the voltage at REG2's (right-hand) output pin. 
should measure very close to 46V. 


If you now plug an 8 ohm speaker into CONS 
terminals, and then tum up audio gain control УЕЗ, you 
should hear а small amount of hiss and noise. When you 
tum up the RF gain control VRI as well 

should increase a little further but LEDI shouldn't 


begin glowing except only very faintly when VRI is 
turned fully clockwise, 

Now tum VRI fully 
multi-meter to measure the DC voltage at the top of the 
390k resistor located just behind transistor Q2 (i.e. to 
the right of 5.1V Zener diode). The voltage across this 
resistor should be less than 0.30V and preferably about 
0.26۷. IF it's any higher than 0.30V, the IF ampli 
ICI may be unstable, Assuming that your receiver has 
passed ай these tests, it should be working correctly and 
is now ready for alignm 


lockwise again and use your 


Receiver alignment 


‘The final alignment of the weather satellite receiver is 
best done with a satellite signal. However, you need to 
give it a basic alignment first so that you can at least 
find the signal from a satellite when it's within range. 
For the basic alignment, you'll ned access to a 
frequency counter capable of measuring up to ISO MHZ 
and an RF signal generator which can be set to give an 
‘output at 137.50 MHz and at 137.62 MHZ. It should be 
able to provide either unmodulated (CW) output or. 
frequency modulation, with a modulating frequency of 
24 KHz and a deviation of +25 KHZ or thereabouts. If 
the generator can't be accurately set to the above 
frequencies, you'll need to use the frequency counter to 


help set its frequency: You'll also need your multi-meter 
during the "tuning-up" process, to monitor received 
signal level, 

The first step is to set the local oscillator frequencies 
for the two reception channels. This is done by 
adjusting trimpots УБА and VRS respectively, while 
measuring the oscillators frequency with the frequency. 


‘counter. The oscillator signal is coupled to the counter 
via a “sniffer” coil which is connected to the end of a 


‘coaxial cable. The other end of this cable is then 

connected to the counter's input. Note that there is no 

direct physical connection bel 
id the counters sniffer coil. Instead, the sniffer 

coil is placed about 9 mm in front of oscillator coil (L3) 
id roughly on-axis (ie. just in front of the 1OpF 

capacitor). 


n the oscillator сой 


"The sniffer сой can be made by winding four 
‘of 0.8mm enameled copper wire on a 5 mm drill 
shank. Its ends can then be soldered to a BNC socket 
Which is then connected to the end of the counter input 
cable. This arrangement picks up eno 


gh oscillator 


energy to give reliable counter readings, without 
needing to be any closer to L3 (to avoid “pulling” the 
frequency). 


Assuming you want to receive the NOAA satellites, 
set the oscillator frequency for channel А to 132.0 MHZ 
(using УВА), and the frequency for channel B to 

132.12 MHz (using VRS). These correspond to 
reception frequencies of 137.5 MHz for NOAAs 12 and 
15 and 137.62 MHZ for NOAA 17. If you want to try 
for other satellites, you'll need to find out their APT 
frequency and set the oscillator Frequency to 

5.5 MHz below that figure instead, and adjust the 


Once the oscillator frequencies have been set, the 
next step is to peak up the RF stage tuned circuits. This 
is done by setting your RF signal generator o produce 
yodulated (CW) signal at 137.5 MHz, initially 
With a level of about 30mV. That done, connect the 


generators output to the antenna input of the receiver, 
using a series DC blocking capacitor if the generator 
‘doesn’t have one (so that the generator doesn’t short out 
the +12V phantom power for the masthead amplifier) 


Next, connect your multi meter (set to the SV DC 
range) across the 390k ohm resistor just behind Q2 and 
make sure switch 51 is set to the channel A position. 


Now turn up RF gain control VRI to about midway and 
ment tool ог à very small screw 

ner cap CIO ший you find a peak in the 

voltage reading on a multi-meter. If you can't find a 

peak, you may have to pull the turns on coil L2 slightly 

further apart to reduce its inductance. Once the peak is 


found, adjust УС? carefully to maximize the meter 
reading (the mult-meter is reading the RSSI voltage 
{rom ICI, so it's essentially showing the received signal 
strength, 


When you're certain that the L2/C10 circuit is tuned 
to 137,5 MHz, check the actual voltage reading of the 
meter. I it's more than 2.5V, reduce the output level 
from the RF generator until the multi-meter reading 
drops to about 2.0V. Now you're ready to peak the 
receiver’ input tuned circuit ie. LI and VCI. This is 
done in exactly the same way as for L2 and CIO. Just 
adjust C4 slowly until the muli-meter indicates 

a peak and then carefully set C4 for the maxim 

peak reading. If you can't find another peak, you 
‘may need to pull the turns of L1 slightly further apart 
as before. 


The final alignment step is to set the slug in 
‘quadrature detector coil L4 to the correct position for 
‘optimum FM demodulation of the 5.5 MHz IF signals. 
"This is done by first switching the signal generator so 
that is still producing a 137.5 MH signal but this 
should now be frequency modulated. preferably with a 
24KHz tone and a deviation of about 225 KHZ. 


Now, connect an 8 ohm speaker to the receiver's 
speaker socket (CON3) and turn up the audio gain 
control (VR3) to about the 10 o'clock position. You may 
not be able to hear the 2.4 kHz modulating signal at this 
stage but in any case, slowly and carefully adjust the 
slug in L4 using a non-magnetic alignment tool. Sooner 
ог later you'll start to hear the 24 KHZ tone and you 
should also be able to tune the сой for n 


ximum audio. 


level and minimum distortion and noise. 


Once this has been done, the basic alignment of your 
‘weather satellite receiver is finished and it’s ready for 
final alignment using the signals from a weather 
satellite. But before you'll be able to do this, you'll 
need to build or buy a suitable antenna and perhaps а 
small masthead pre-amplifier to boost the signal if 
necessary. The best antenna for APT weather satellite 
reception is either а turnstile or quadri 


Figure 23-6 УНЕ turnstile antenna 


APT antenna 
considerations 


The crossed dipole or turnstile antenna is shown in 
Figure 23-6; it is recommended for nearly all APT. 
Weather satellite applications, It is made from aluminum 
and is strong and durable. It can be fixed onto a vertical 
тач and should be positioned as high as possible, The 
satellite signal will not go through trees or buildings and 
to get the best possible continuous signal it needs to be 
mounted onto à mast as high as possible. On the end or 
top of a building is preferred although, for test purposes, 
it ean simply be stuck into the grass at ground level, 

Another good choice for APT satellite reception is 
the quadrifilar helix antenna, see Figure 23-7. И offers 
slightly better performance than the crossed dipole but it 
is considerably more costly. 

The success of weather satellite reception is very 
much dependent on having a good antenna, The ARRL. 
Weather Satellite Handbook, is a good source of 
information on building antennas and low-cost antenna 
pre-amplifiers. You can either build a good antenna or 
readily purchase one from one of the vendors listed in 
the Appendix. Good quality, low-loss 50. coax should 
be used between the antenna and the satellite receiver, 
since satellite signals are generally weak. The coax. 
should be plugged into the BNC jack on the rear of 


Figure 23-7 Quadrifillar antenna 


the receiver. If you are using large diameter coax, 
it may be necessary to use a UHF-BNC adapter. 
Another alternative is to use a short length of smaller 
diameter, more flexible, coax between the main cable 
and the receiver. That cable can have a BNC plug ов 
опе end and a UHF plug and double female adapter on 
the other. If you use а 137 MHz pre-ampliier, you can 
overcome some cable losses by installing the pre-amp 
right up at the antenna. This establishes a low noise 
figure before going through the loss of the cable. If you 
find you do need а 137 MHz mast-head pre-amplifier, 
you can build one or buy one from Hamtronics or 
Ramsey Electronics, We do not recommend trying to 
feed B+ to power the pre-amp through the coax as some 
enthusiasts do. It doesn’t pay to try to save the small 
cost of lightweight hook-up wire and de-grade the 
performance of the pre-amp in the process 

Run a separate wire pair to power the pre-amplifier 

if needed, 


Receiver operation 


Operation of the receiver is fairly obvious, but we will 
comment on several features of interest. Normally, 
When used to drive а computer's sound card, you will 
want to listen on а speaker to hear what the signal 
sounds like. The VOLUME control can be adjusted to 
‘whatever level is comfortable for listening and proper 
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for the computer's sound card. This is especially tue 
during the initial acquisition period, However, most 
limes you probably want the ability to mute the speaker: 
so installing a switch in Tine with the receiver output to 
the speaker is handy. 


то adjust the SQUELCH control, tur it clockwise. 
just a little beyond the point where the squelch closes 
with no signal (just noise). The squelch circuit has 
adjustable sensitivity —the further clockwise you set 
the control, the stronger the signal must be to open 
the squelch. This is handy to set how strong you want 
the satellite signal to be before the tape recorder turns 
‘on, Be careful not to set it too far clockwise, though, 
because the squelch might not open even with a strong 
signal. The weather satellite receiver will allow you to 
select two different channels, Channel selection is done 
With switch S1. Use the selector switch to choose 
channel A or B, then use potentiometer VR4 or VRS to 
the desired satelite frequency. The satellite 
receiver's audio is fed to the speaker output at J3 and 
also to a low-level output at 12 which can be fed to 
either a tape recorder or decoder card in a personal 
computer. 


Setting up you APT 
receive station 
In order to set up your own weather satellite receiving 


station you will have to acquire а few more items, as 
8, In addition to the satellite receiver 


seen in Figure 
and antenna, you will need a personal computer, some 
sort of interface and a software package to display the 
satellite picture and a satellite tracking program if 
desired. A tracking program is not required, but it is fun 
то be able to know in advance when the satellite is 
overhead, 


How to see satellite weather pietures on your 
personal computer, you must follow the steps below: 


1. Track the desired satellite to find when it will appear 
and how long it will be in view (Le, how high in 
elevation it will ise) (See NASA's online J-Track 
program for an example of NOAA satellite tracking.) 

2. Tune the receiver to tbe right frequency, e.g. 
137,620 MHz for МОАА-14 and 137.500 for 
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NOAA-15 and pick off the AM signal that carries 
the image data, The 2400 Hz AM sub-carrier signal 
will produce a distinctive "tick-tock" sound from 
the speakers 

3. Receive the signal for as much of the satellite pass 
as possible 

4. Decode the signal into the image. (Depending on. 
the system, this is done in real-time or the signal is 
saved to file that is decoded later.) Most new 
computers (Le. running at 800 MHz to 3 GHz with 
WIN2000 or XP software) with a good sound cant 
сап be used to decode the software directly from 
the satellite receiver audio. 

With your 137-138 MHz turnstile or quadifillar 
satellite antenna connected to your weather satellite 
receiver, und your WX receiver connected to your sound 
card in your PC, via а shielded audio cable, you will be 
able to get stunning color images directly from weather 
satellites, 


In onder to decode an APT weather satellite signal 
from your WX satellite receiver, you will need to load 
some WX decoding software into your personal 
computer 

There are number of choices for APT satellite 
decoding software, some of which are free for the 
download, such as WXtolmg which is a fully automated 
APT and МЕРАХ weather satellite (wxsat) decoder. 
‘The software supports recording, decoding, editing, and 
Viewing on all versions of Windows, Linux, and 


Table 23-4 


187 MHz Weather satellite receiver frequencies 


County Satelite 
usa, NOAA- 12 
usa NOAA- 14 
USA. NOAA- 15 
USA. NOAA-17 
USA - 2008 launch NOAA- 18 
Russia METEOR 
Russia METEOR 
Russia METEOR 
Russia OKEAN 


MacOS X. The WXtolmg software supports real-time 
decoding, map overlays, advanced color e 
3-D images, animations, multi-pass images, projection 


transformation (e.g. Mercator), text overlays, automated 
web page creation, temperature display, GPS interfacing, 
and control for many weather satellite receivers, 
communications receivers, and scanners. Check the 

download site at: btp://www:wstoimg.con/download 


Another good source for the WXSAT satellite 
decoding software is the HF-FAX web-site located at 
upsdiwwweffax defhtml/haupteil_wxsat htm. Once. 
your software is loaded and your system check 

npleted, you can refer to the chart in Table 23-4, for 
the most popular satellite frequencies, 


Format Frequency 
Ат 13750MHz 
Ат 137 620M 
APT 13750MHz 
APT 137920MHz 
APT 1379125MHz 
APT 13730MHz 
Ат 137.400 Mz 
APT 137350MHz 
APT 137400MHz 


Additional APT weather satellite source information 


137 MHz quadrifillar ante 
pe — 


construction info: 


137 MHZ turnstile antenna construction info: 
арале: цве de/member/palp/turnstile par 

‘TimeStep — hup:/iwww.time-step.com 

som 


Hamtronics = hup://www.hamiron 


Ramsey Electronics — 
bipi/wwwcramseyelectronies.et 


Dartcom = hipj/vwvcdartcom.co.uk 


Swagur Enterprises, USA wow.swagurcor 


Vanguard Electronic Labs, USA www.cyberpad.com 


Analog To Digital 
Converters (ADCs) 


Parts list 


Parts Bin ADC- 1 


ЗОНЕ, 35 vol 
electrolytic capacitor 


Sp, 35 volt 

electrolytic capacitor 

Ul 1418105 5 volt 
regulator IC 

02 MAXIB] A/D 
converter 1C 

ape - 2 

RI-RB 100k ohm, 

Wwatt, 5% resistor 
inr, 

electrolytic capa 


CA,C5 .1нЕ, 35 volt 


disk capacitor 


ате, 35 vol 
electrolytic capacitor 


414E, 35 volt 
electrolytic capacitor 
Di 1N4001 silicon diode 


UL MAXIB6 A/D converti 
IC (Maxim 


mduct 


Pl DB-25 - 25-pin 


parallel port 


PC board, wire, 


los inal 


strip, etc 
А number of radio receiver projects in this book are 
based on collecting data from receivers rather than 
listening to sound coming from a radio, In this chapter 
же will discuss four different approaches to buyi 
and/or building analog to digital converters which you 


сап use to collect or save data for analyzing at a later 
time. By using an analog to digital converter, you can 
collec, save and later playback and analyze signals that 


were recorded over days or over weeks and th 


special software, you can analyze the signals to 
determine trends of specific signals. We will present 
two different A/D or analog to digital converter projects 


which you can build with inexpensive integrated circuits 
and connect to your personal computer's parallel port. 
Next, we will show you how you can purchase а low cost 
commercial analog to digital converter with software and 

nally we will describe a high quality A/D system which 
is used by members of the Public Seismic Network to 


record earthquake signals around the country. The PSN 
AID converter is а true 16-bit multi-channel assembled 


AID system which connects to your personal computer's 
serial роп, These four A/D systems are great choices for 
collecting radio signals over an extended period of time. 
Examine each of these A/D solutions and see which one 
is best for your particular applications. Most of the A/D. 
collections systems deseribed below come with free 
software for recording data. 


RDC - I: single channel 
analog to digital converter 


"This single channel 12-bit analog to digital converter, 
ке 24-1, can be built with the 


shown in Fi mum of 


Copyright © 2008 by The McGraw-Hill Companies, Inc. Cick here for terms of use. 


Figure ӘЧ] Single channel A/D converter = ADC 1. Courtesy of Radio-Sky Publishing 


components and the software for it is free. The single 
channel A/D converte îs built around the $14 low cost 
MAXIST AID converter from MAXIM Semiconductors 
The circuit consists of the A/D converter chip, a 
regulator chip, and a few capacitors; it can't get more 
simple than this! The single channel A/D converter 
readily connects to your computer's parallel port 
through a BD-25 connector. The analog input voltage 
сап be from zero (0) to 4.095 volts as a maximum 
signal level A 9 volt battery or small 9 to 12 volt DC. 
"vall-wart? power supply can be used to power Ве A/D 
circuit, which can be housed in a small plastic case. 


The A/D input from your signal source is fed to pin 2 
of the MAXIS chip. The 5 volt regulator's output 
powers the МАХ187 chip via pin 1. The MAXSI7 
outputs to your personal computer are on pins 6, 7 and 8. 
Only three capacitors are needed for this A/D, two of 
Which are used in the regulated power supply section of 


the circuit 


‘You will need a small 30 watt soldering iron, some 
60/40 rosin core solder for building this project. A small 
jar of “Tip Tinner” from your local Radio Shack is used 
to clean and dress the soldering tip. Locate a few small 
hand tools, including a pair of small end-cutters and а 
needle-nose pliers and a flat-blade and Phillips 
screwdriver and we will begin building the A/D. 


Heat up your soldering iron and let's get building. 
The АРС-1 circuit can be built on a small per-hoard or 
direct prototyping board available at Radio Shack or 
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you could make your own circuit board for the project. 
"The circuit only utilizes capacitors, both polar and non- 
polar types. Non-polarized capacitors are usually 
smaller capacitor and sometimes they do not have their 
actual value printed on them, Olten а three-digit code is 
used to represent their value. For example, a . 001 HF 
capacitor will have (102), while a 01 pF capacitor will 
have а (103) marked on it. This project also uses large 
polarized or electrolytic capacitors, these capacitors 
have polarity markings on them which must be Ы 
‘observed if you want the circuit to work properly. Use 

the chart in Table 24-2 to help identify the project © 
capacitors. Identify all of the capacitors before 
installing them on the circuit board. Once you have 
identified ай ofthe capacitors, you can go ahead and 
install thems on the circuit board. Trim the excess 
component leads flush to the edge of the circuit board 
with your end-cutters, 


“Take a quick look at the semiconductor pin-out 
diagram shown in Figure 24-2. This diagram will help 
{You install the integrated circuits in the A/D projects. 
‘An integrated circuit socket for this project is highly 
recommended, as an insurance from a possible circuit 


lure if ît ever happens. It is much easier to simply Н 
replace the IC rather than trying to un-solder the IC 
from the circuit board. The IC socket will have a H 
cut-out or notch at one end of the package, Solder ће (j 
IC socket onto the PC board. Pin one (1) will be 

assigned to the pin just to the left of the notch or cut- 

ош. Pin one (1) of the IC socket is connected to the 
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Figure 24-2 Semiconductor pin-oms 


output of the regulator UL. When inserting the IC into 
its socket pay particular attention to the orientation. Pin 
‘one (1) of the IC must be inserted into pin one (1) of the 
IC socket. Note that there will be a notch or cut-out or 
small indented circle on the top of the IC package. Pin 
‘one (1) of the IC will be just to the left of the cut-out 

or noth. 

One neat way to package the units is inside a мо 
way parallel port manual switch box. These can be 
bought for about $10 at computer shows. One of the 
B25 connectors is removed from the back of the 
switch and replaced with а power and а analog input 
jack, Leads 2, 3, 12, 24 and 25 from the removed DB25 
are soldered directly to the appropriate places on the 
A 10 D board. The switch can then be used to pass 
through to the printer when the A to D is not in use. You 
‘could also elect to mount the A/D converter in a small 
plastic box if desired with a 25 pin connector on the 
rear of the enclosure, 


Before applying power to the A/D circuit, take a 
moment to inspect the foil side of the PC board. Pick up 
the PC board withthe foil side of the board facing 
upwards towards you. We are going to examine the PC. 
bound for possible “cold” solder joints and "sort 
circuits before applying power for the first time. Look 
carefully at the solder joints, they should all look clean, 
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shiny and bright. If any of the solder joints look dark, 
dull or "blobby'" then remove the solder from the joint 
and then re-solder the joint all over again. Next, we will 
examine the PC board for possible “short” circuits 
which are often caused by the sticky rosin residue let 
оп the circuit board from the solder, Often 
components or small solder balls can adhere to the foil 
side of the board and “short” between the circuit traces. 
Once you have examined the PC board carefully, you. 
сап go ahead and power-up the ci 
Install the free A/D collection software, either Data 
Collect Lite or Radio-Sky Pipe from the Radio-Sky 
Web-site, or see Appendix, and start collecting data 


it for the first time. 


from one of your new receivers In the event the circuit 
does not work, check over the installation of the 
electrolytic capacitors and the polarity ofthe power 
supply connections, The MAXS7 chip should be 
available from Digi-Key Corporation, see Appendix 


ADC - 2: 8 channel analog 
to digital converter 


‘An 8 channel 12-bit analog to digital converter (ADC) 
project is shown in Figure 24-3, and connects to the 


parallel port of your personal computer. This second 
low cost analog to digital converter circuit is one you 
сап readily build yourself in a few hours from scratch. 
‘This AID converter works with free software from a 
company known as Radio-Sky, which specializes in 
products for Radio Astronomy. Their free software, 
Which works with the low cost ADC, is called Ra 
Sky Pipe. The ADC is based on a single low cost 
integrated circuit from MAXIM Semiconductors. Pins 1 
through 8 on the МАХ186 A/D converted chip 
correspond to Channels 1 through 8. A 100 kilo-ohm. 
resistor is placed across each input channel pin and is 
connected to ground. The A/D converter circuit 
connects to a personal computer via the parallel роп. 
‘You will need to choose the appropriate parallel port 
address which is selected in the free Radio-Sky Pipe 
software, Note that all of the 1 pF (microfarad) 
capacitors ae non-polarized types, typically disk 

ic capacitors. They should be rated for at least 

15 volts. The A/D circuit may be powered by a battery or 
any well filtered external DC power supply. (You may 


‘order the MAX186 IC from Radio-Sky Publishing, or 
from Digi-Key or Mouser Electronics, see Appendix.) 

‘The A/D circuit can be built on a small breadboard or. 
‘on a printed circuit board. A circuit board and partial kit 
оГ parts (no case, connectors, or power supply) is 
available from Radio-Sky. Before we begin building the 
single channel A/D converter you will need to secure а 
clean well lit work area. You will need to locate a small 
27 10 33 watt pencil-tipped soldering iron, а гой of 
80/40 rosin core solder and small jar of "Tip Tinner?" a 
soldering iron tip cleaner/dresser, Collect together а few 
small hand tools such as a pair of end-cuters, a pair of 
needle-nose pliers, a flat-blade and a Phillips screw- 
driver and a magnifying glass, Grab the schematic, parts 
layout diagram and the resistor and capacitor 
identifications charts below, and we will begin. 

‘This project employs eight 100,000 ohm resistors at 
the input to each of the A/D channels. Take a look at the 
resistor identification chart in Table 24-1, Each resistor 
will have three ог four color bands on the body of the 
resistor, which start at one end of the resistor body. 
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Figure 24.3 S channel A/D converter — ADC 2. Courtesy of Radio-Sky Publishing 


Table 24-1 
Resistor color code chart 


Color Band 1st Digt 2nd Digit 


Black D ° 
Brown 1 1 
Red 

Orange 
Yellow 
Green 
ве 

Violet 


Gry 


White 


Gold 


Nocolor 


The first color band will represent the first digit of the 
resistor code, the second color band denotes the second. 
digit of the code, and finally the third color code 
represents the esistor's multiplier value, Resistors will 
erally have a tolerance code which is the fourth 
‘color band. The absence of a fourth color band indicates 


ice value, while a silver color band denotes 
ice and a gold band represents a 5% 
tolerance resistor. A 100k ohm resistors first band. 
should be brown (1), its second color band is black (0) 
its third band will be yellow (0000), so (1)(0) times 
(0000) = 100,000 ohms or 100k ohms. Place the eight 
resistors on the circuit board and solder them in place. 
Next, trim the excess component leads flush to the edge 
of the PC board with your end-eutters. 


‘Capacitors are generally identified as polar and non- 
polar types. The polarized capacitors are also called 
electrolytic capacitors and they have polarity, as each of 
the two leads are labeled as plus (+) or minus (=) and 
this polarity must be observed when installing these 
‘capacitors in order for the citcuit to work correctly 
Non-polarized capacitors are usually small in physical 
size and in their actual value. Take а look at the 
capacitor identifier chart in Table 24-2 
‘capacitor codes used to identify smaller sized 
‘capacitors. Many times small capacitors do not have 
room to print their entire details on the body of the 
‘capacitor, so а three-digit code is utilized to label them. 


illustrates the 


Multiplier Tolerance 
1 
0 L 
100 ES 
1000) эъ 
10000 a 
100000 
1000000 м) 
10,000,000 
100,000,000 
1000000000 
eu ES 
оо! 10% 
E 
For example, а 001 pF is labeled (102), while a 01 pF 


capacitor is labeled as (103). Identify all of the 
capacitors in the ADC-2 project and separate them into 
piles polarized vs. non-polarized and place them in front 
of you. Once identified you can go ahead and install the 
capacitors on the PC board in their respective locations. 
Pay particular attention to installing the electrolytic 
capacitors correctly. Once you have placed the 
capacitors on the board, you can solder them in place, 
then cut the extra component leads lush to the edge of 
the board. 


The analog to digital converter contains a single 
silicon diode at D1. Remember that diodes have polarity 
and they must be mounted correctly for the circuit to 
work. Diodes will generally have an anode and cathode 
lead, they will have a white or black band closer to one 
end of the diode, The end closest to the colored band is 
the cathode lead, look at the schematic or part layout 
diagram and then install the diode. 


This circuit employs two integrated circuits, the тай 
AID converter chip and a regulator chip. An integrated. 
circuit socket for UI is highly recommended, so in the 
event of a possible IC failure, you can simply plug-in а 
new chip without having to un-solder 20 pins or more 
from the foil side of the PC board. Integrated circuit 
sockets will usually have а notch or cut-out at one end 
of the package, The pin just to the left of the notch or 
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cut-out will be designated as pin 1. Be sure to align pin 
опе (1) of the IC socket with INI and pin twenty (20) 
With the output of the regulator at U2. The actual IC 
itself will also have a notch or cut-out and pin one 

(I) will also be just to the left of the notch. Make sure 
that when you place the IC into its socket that you align 
e (1) of the IC with pin one (1) of the socket. 
Failure to observe the correct orientation of the IC will 
result in damage to the IC and perhaps damage to the 
circuit when power is first applied. 


Once the circuit board is built, you can wire a DB-25 
connector to the A/D chip and ground and your analog 
to digital converter will be just about finished, Find а 
suitable small plastic or metal enclosure for the circuit 
board. The 10 inputs can be wired to а 10-position. 
screw terminal strip or you could use the second 


25 pin connector as the input connector to the circuit. 
Use whatever is convenient 


Before applying power to the circuit for the first time, 
you will need to inspect the circuit board for possible 
olt solder joints and “short” circuits. Pick up the 
circuit board, with the foil side facing upwards towards 
you. Examine the solder joints carefully. Each of the 
Solder joints should look clean, shiny and bright. If any 
of the solder joints look dark, dull or "blobby", then 

we the solder from the joint and then re-solder the 
joint over again so that it looks good. Next, we will 
inspect the board for possible “sho 
Many times sticky residue from the rosin core solder 
will cause “сш” component leads and small solder balls 
о adhere to the foil side of the board, thus “shorting- 

ything that looks foreig 


our" circuit traces, Remove 


Now you can connect the A/D circuit to the parallel 
port of your computer and apply power to the circuit 
‘You can power the A/D converter from а small DC 
“wall-waet” power supply. Install the free Radio-Sky 
software and you are ready to begin collecting data 
The A/D circuit will work in the Standard version of 
Radio-Sky Pipe, but only Channel 1 will be available. 
The Pro-Upgrade allows you to use a 

channels up to 8. The channels used п 
sequential. Analog inputs should be restricted to the 
0 to 4.095V range. 


Whe ci 


it doesn’t work on power-up, disconnect 
power and re-examine the circuit board to make sure 
that you didn't make an error when constructing 


the circuit. Most common errors are installing the 
capacitor and diodes incorrectly. Also take note of the 
1C installation if the circuit does not initially work. 


ADC - 3: Dataq 
DI-IBURS/ DI-ISURS: 
starter kits 


The Datag DI-194RS is a low cost ready-made 10-bit 
ADC starter kit available for the low price of $24.00, 
while the DILSARS is а 12-bit ADC system priced at 
539.00, see Figure 24-4. This A/D system has many 
includes a copy of WinDaq/Lite chart 
recorder software, This is a great budget ADC system 
for readers who want to begin collecting data 
immediately. These ADCs would go well with any of 
the receiver projets in this book, 


features ar 


Ч-Сһаппе!, 10-Bit, data acqui 
starter kit - DISURS: 


Ч-Сһаппе!, 12-Bit, data acquisition 
starter kit - DISURS: 


+ Compact Data Acquisition Starter Kit 
+4 Channel, 10-Bit, £10V ADC 
+ Provided with a Serial Port Interface Cable 


Figure 24-4 Datag data-logger 


+ Two Digital Inputs for Remote Start/Stop and 
Remote Event Marker Control 

+ Includes WinDag/Lite Chart Recorder Software, 
WinDaq Waveform Browser Playback and Analysis 
Software, and Documentation 


+ Provided Active X Controls allow you to program. 
the DI-194 from any Windows programmis 


+ Kids - Get a free Data Acquisition Starter Kit for 
your Science Fair Project. 

The 00-19485 and 01-15485, DATAQ's four-channel 
data acquisition starter Kits, аге a low-cost way to 
experience WINDAQ software, now with more features 
and capabilities than ever before. With these starter kits, 
you can digitize virtually any transducer's analog output 
Signal and record it to your PC's hard disk. At the same 
time, view the ransducer's output on your PCs monitor 


in a triggered sweep (osilloscope-like or scrolling 
(chart recorder-like) display format. The starter kits 
provide а taste of the exceptional power and speed 
possible with WINDAQ software. They provide 12-bit 
(DI-LSARS) and 10-bit (DI-194RS) measurement 
accuracy, а +10V analog measurement range, up to 
esfsecond throughput, and four analog input 
channels. A CD demonstrates WINDAQ Waveform 
Browser (WWB), our playback and analysis software, 
but to get a hands-on illustration ofthe data recording 
and display capabilities of WINDAQ/Lite, you need a 
DI-ISARS or DI-194RS starter Kit. When connected to 
your PC's serial por 


t, these starter kits allow you to 
record, display, and analyze data using your ox 
signals. The kits ship with WINDAQ/Lite 
(Recording Software and Playback and Analysis 
software). Data acquisition rates up to 240 samples per 
second are supported for Windows 2000 and XP. 


The DI-IS4RS and DI-I94RS derive their power 
rectly from the RS-232 serial port to which it is 
ected, So there are no batteries to replace or 
extemal power supplies to connect. The DI-IS4RS and. 
01-19485 starter kits are equipped with two digital 
inputs for remote start/stop and remote event marker 
control. Both starter kits are provided with an ActiveX. 
Control Library that allows you to program the starter 
Kits from any Windows programming environment, 


The included WINDAQ/Lite data acquisition software 
offers eal time display and disk streaming for the 


Windows environment. Their real time display can 
‘operate їп a smooth scroll or triggered sweep mode of 


ind can be scaled into any unit of measure, 


rkers with commen 


allow you to annotate 


your data acquisition session with descriptive 


informati 


as you're recording to disk. Raise your. 
productivity to new heights with WINDAQ's unique 
multi-tasking feature. Record waveform data to disk in 
the background while running any combin 

programs in the foreground—even WINDAQ Waveform 
Browser playback software to review and analyze the 
waveform data as it's being stored! The DI-194RS. 
Module with the WINDAQ Resource CD, screwdriver, 
and cable—all included with each starter kit. 21-15485 
module case is ider 


tion of 


DI-ISURS Starter Kit: 
bip/'vwwcdatag com/produets/itartkitidi 4r Bim. 


DI-ISURS Starter Kit: 
p/w datag.con/produetsstartkivdil S4r. hım 


ADC - Ч: PSN true 16-bit 
serial output analog 
to digital converter 


The Public Seismic Network analog to digital board is a 
true 16-bit analog to digital converter for serious 
researchers who want high speed and high accuracy and 
excellent resolution. This ADC is used by the Public 
Seismic Network, a group of dedicated researchers 
based in California who collect earthquake events 

Many researchers world-wide use this equipment to 
collect data. PSN ADC's are used to collect seismic, 


‘magnetic, radio and weather information. A free data 
collection software package is also available. The PSN 
board costs about $180, see Figure 24.5. 


True 16-bit PSN A/D board 
16-Bit ADC board features: 


+ Low Cost Analog to Digital Card for Seismic and. 
Other Low Frequency Data Recording 


+ True 16-Bit Resolution with Overs 


npling (more 
information) 


Figure 24.5 16-bit analog to digital converter 


+ Standalone ADC Board with RS- 


2 Serial Output 
+ 8 Single-Ended Analog Input Channels 


+ Compatible with WinSDR Datalogging Software 


me Accuracy < 3 Millisecond with GPS Timing 
System 
* Uses GPS, WWV, WWVB and Other Time 


References for Accurate Time Keeping 


+ Low power Requirement: < 1 Watt without Timing 
Reference; < 1.5 Watts with GPS Timing 


+ Uses Low Power High Speed PICISF4S2 
Microprocessor 


Specifications 


+ Analog Inputs: 
+ Channels: 8 Single-Ended Inputs 


+ Resolution: 16-Bit Successive Approximation 
+ Accuracy: 16 Bits 


* Dynamic Range: 96 dB. 


= Input Range: + 5 or +10 Volts, Jumper. 
Selectable 


+ AID Converter Chip: Linear Technology 
LICI60SCN 


+ Input Impedance: 47k or 100k (Note 1) 


Sample Rates 

* 200, 100, 50, 20 and 10 Samples Per Second 

WWV Time Correction Option: 

^ Tone Detector and Bandpass Filler to Detect 
800 ms Top of the Minute Tone Mark 

* 420 Millisecond Time Accuracy when Locked 
to WWV Time Signal 


+ GPS Support 
+ Supports these GPS Receivers: Garmin GPS 
16/18 Sensor or the Motorola ONCORE series 
of GPS receivers 
+ £3 Millisecond Time Accuracy when Receiver 
is Locked to GPS Time 
+ Board Size: 
+ 6500 5750 inches or 16.51 x 14.605 
+ Power Supply Requirements 
+ 1610 28 VDC or 11 to 18 VAC at 100 MA or 
+ PSN-ADC-SERIAL Version If Board without 
WWV Timing Circuitry and Power Supply - Cost 
518500 
* WWV Timing Option - Cost: $25.00 
+ Garmin GPS 18 Timing System - Cost: $98.00 
+ Power Supply Options: 
* LO VAC 60 Hz Wall Mounted Power Supply - 
Cost: $10.00 
+ Universal ПО VAC to 220 VAC 50/ 60Hz 
Power Supply with one Adapter Plug - Cos: 
$25.00 
+ Six foot 9-pin Male / Female RS-232 Cable - Cost 
5500 
+ Enclosures for the PSN-ADC-SERIAL Board. 
+ Plastic Box with Metal Front/Rear Panels - Cost: 
$15.00 
Box Size: L: 8.0 W: 7.8 Н: 2.5 inches. This box can 
be used to hold the A/D and Amp/Filter boards. 
Note: This is just the box, you will need to drill a 
front/rear panel and mounting holes. 


True 16-bit performance 


The Analog to Digital converter chip on the PSN-ADC- 
SERIAL board has an internal noise level of 
With the use of over-sampling, the intemal noise level 

of the chip can be averaged out to produce a true 16-bit 


(96 dB) dynamic range. The amount of oversampling 
depends on the sample rate. The number of samples that 
ме averaged together at 200 samples per second is 16 
and at sample rate below 200 sps the number of samples 
averaged together is 32. 


Board differences 


“There are two versions of this ADC board. The boards 
are identical except for the Analog Input connector and 
location on the board. The board with the DB2S right 
angle connector is for customers who only need the 
АБС board. This version allows access to all of the 
connectors at the edge of the board. The board 

with the 26 pin ribbon connector header can be 

used with the PSN-ADC-EQAMP Amplifier/Filter 
board with mating 26 pin header connector. This 
arrangement produces a module that can be mounted in 
an off-the-self box. 


Software 


WînSDR (Download) can be used to record data using 
the PSN-ADC-SERIAL Version Lor П ADC boards. 
‘This program is included with the purchase of the 

board. This Windows DLL Driver (pdf version) can be 
used by programmers who would like to write their own 
datalogger program or add the A/D board to an existing 
program, The DLL Driver zip file includes an example, 
written in VC+ 6.0, showing how to use the PSN A/D 
Board DLL file 


Earthworm, a powerful seismic software package that 
сап run under various operating systems, can now. 
receive data using the PSN-ADC-SERIAL board or 
WinSDR. See this link for more information. A device 
driver for the Windows versi 


I Seislog is now 


available. Contact me for more information. 


To onder а board contact Larry at: 650.365.7162. 


16-Bit ADC system board: hup/fpsn.quake.net! 
serialatod вым 16-Bit%20Performance 


WinSDR software: http:/fpsn-quake.netwinsdt/ 
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Electronic Parts Suppliers 


We have listed some electronic parts suppliers. We 
cannot guarantee any particular level of service from 
these companies and supply this list only as a 


convenience to our readers. 


Allegro Electronic 8 
manufacturer. 

3 Mine Mountain Rd. C. 

Bridge, CT. 06754 

Phone: 1-203-672-0123 

hutpilwwwwallegromicro.com/ 


AmaSeis Seismic Software - Free seismic software 
available from: Alan Jones 
\ww.binghamton.edu/Taculty/jones/AmaSeis html 


Amidon Associates In 
240 Briggs Ave 

Costa Mesa, CA 92626 
Phone: 714-850-4660 1-800-898-1883 
bitpi/wvwwcamidoncorp com 


‘Toroidal cores 


Email: sales @ amidoncorp.com 


Analog Devices Inc. - Now selling their parts to 
individual semiconductors on the Internet 

3 Technology Way 

Norwood, MA - 02062 

hip 


log com? 
Centerpointe Electronics, Ine. 
luctorstransformers 

5241 Lincoln Ave. Unit #A-7 
Cypress, CA 90630 

Email: cpeares@sbeglobal.net 
hitpi/vwwcopeares com 


Circuit Specialist Inc. - Good parts selection, test 
equipment, kits 

220 South Country Club Drive #2 

Mesa, AZ 85210 

Phone: (800) 528-1417 +1-480-464-2485 

Барона совы 


C & S Sales - Some kits and test equipment 


Phone: 1-800-292-7711 
Бруно com! 
sales @es-sales.com 


Di 


's Small Parts and Kits - Low tech site, but nice 
parts selection 

РО Box 3634 

Missoula, Montana, 59806-3634 

Phone: 406 258 2782 

http://www danssmalipartsandkits.nev 


DATAQ Instruments, In 
241 Springside Drive 
‘Akron, OH 44333 
Phone: 330-668-1444 
виру» баар сову 


АЛ data-loggers 


E-mail: info@datag.com 


Debco Electronies Ine. - Sometimes has some good 
bargains 

4025 Edwards Road 

Cincinnati, Ohio, USA, 45209 

Phone: (513) 531-499 

виру» десо. com. 
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Digi-Key Corporation - Extensive selection of 
electronic parts on-line 

PO Box 677 

Thief River Falls, Minnesota 56701 

hupsshuww.digikey.com/ 


Downeast Microwave Ine - Microwave compor 
and kits for amateurs 

954 RI. 519 Frenchtown 

NI 08825 USA 

Phone: 908-996-3584 (Voice) 

hupisivww.downeastmierowave com 


Edmund Scientific Company - Science items, parts 
and kits 
101 E. Gloucester Pike 


Phone: 800-728-6999 7 
com 


аир кебеп бсо 


Electronic Goldmine - Many unique surplus parts 
9322 N. 94th Way 

Suite 104 

Scottsdale, AZ 85258 
hupisivww.goldmsine-elee.com 


Electronix Express - Parts and kits 
365 Blair Road 

Avenel, New Jersey 07001 

Phone: 1-800-972. 
upisivww.elesp.comy 


Electus Distribution 

100 Silverwater Road, Silverwater 

Sydney, Australia 

hup://www.electusdistribution:com-au/productResults. 
asp form=CAT&CATID=344&SUBCATID=83 


Ferrite сой formers 


Elenco Electronics Ine. - Radio and electronic kits 
150 Carpenter Avenue 

Wheeling, IL 60090 USA 

hip://w sew elenco com. 

email: sales@elenco.com 

(847) 541-3800 

(800) 533-2441 


Fat Quarters Software - FM-1, FM-3 magnetometer 
24774 Shoshonee Dr. 

Murieta, CA 92562. 

Phone: 909-698-7950 
hip/vwefatquarterssoftvare com 


FAR Circuits - Circuit boards for many projects. 
18N640 Field Court 

Dundee, Ilinois 60118 

Phone: (847) 836-9148 Voice/Fax 

арале Гайка ne 


Freescale Semiconductor - Semiconductor n 
7700 West Parmer Lane 

Mailstop PL-02 

Austin, TX 78729 

hup/vwelireescale сову 


Hamtronies - Radio kits and parts 
65 Мош Road 

Hilton, NY 14468-9535 
hip/vwwchamtronics.comf 


Kits and Parts - Semiconductors and Toroids 
ир ракав com 


Linear Technology Corporate Headquarters - 
Manufacturer of high quality op-amps 

1630 McCarthy Blvd. 

Milpitas, CA 95035-7417 

Phone: 408-432-1900 

hup/fvwwlinearcom/index jsp 


Loadstone Pacific - Ferrite сой formers, inductors 
4769 East Wesley Drive 

Anaheim, CA 92807 

Phone: 800-694-8089 714-970-0900 
bip/wvweelodestonepacifi com/coilforms. 


Maplin Electronics - AM Radio chip ZN414/MK484 
Maplin Electronics Ltd 

National Distribution Center 

Valley Road 

Wombwell 

Barnsley 

South Yorkshire 

Er 


weevomaplin co.uk 


Maxim Integrated Circuits - IC manufacturer - great 
documentation samples 

120 San Gabriel Drive 

Sunnyvale, CA 94086 

Phone: 408-737-7600 

hutpilwwww.maxim-ic.com/ 


Mincircuits - RF parts, MMICS, 
PO Box 350166, 

Brooklyn, NY 11235 U.S.A. 
Phone: (718) 934-4500 
hitpil/wwwcmini-circuits com 


Mouser Eleetronies - Extensive electronics 


components, no minimum order 
1000 North Main Street 
Mansfield, TX 76063-1514 
арлу юшка 


National Semiconduetor - Semiconductor manufacturer 
2900 Semiconductor Dr. 

PO Box $8090 

Santa Clara, California 

USA 95052-8090. 

Phone: (408) 721-5000 

hitpi/wvvcnationalcom! 


Newark Electronics - Extensive inventory of 
electronic parts 

4801 North Ravenswood Avenue 

Chicago, Ilinois 60640-4496 

Phone: 1-800-342-1445 

hipl/wwew.newark com! 


Ocean State Electronics - AM Radio chip 
ZNAIAIMKAS4 

PO Box 1458 

6 Industrial Drive 

Westerly, RI 02891 

Phone: 1-401-596-3080 

hutpil/www.oselectronics.com 


Onset Computers - HOBO Data Loggers 
PO Box 3450 

Pocasset, МА 02559 

Phone: 800-564-4377 


Public Seismic Network - 16-bit Analog to Digital 
Larry Cochrane 

hip/ipst- quake neuserialatod html 

email: Icochrane@webtroniese.oom 


Radio Jove Project - Radio Jupiter project 
lo Dr. James Thieman 

Code 633 

NASA's GSFC 

Greenbelt, MD 20771 

Phone: 1-301-286-9790 


Riverfront Campus World Headquarters 
300 Radio Shack Circle 

Fort Worth, TX 76102-1964 

Phone: (817) 415-3700 
bip/vwicradiosck-comhomelindex. jsp 


Radio-Sky Publishing - Amateur radio astronomy. 
parts and publications 

PMB 242 

PO Box 7063 

Ocean View, Hawaii 96737 

hip/vwwcradiosky com! 


Ramsey Electronics - Electronic kit supplier 
590 Fishers Station Dr. 

Victor, NY 14564 USA. 

Phone: 800-146-2295. 
hipvwvcramseyelectronics.com/ 


RF Parts Company - Small RF parts 
435 South Pacific Street 

San Marcos, California 92078 

bp: wwoeefpars.com! 


RP Electronics 
2060 Rosser Ave. 


Phone: (604) 738-6722 
bupr/lwwoexpelectronics.com 


Speake & Co Limited - Manufacturer of FMI, FM-3 
magnetometer Elvicta Estate 

Crickhowell 

Powys NPS IDF 


United Kingdom 


Texas Instruments Inc. - Semiconductor manufacturer 
12500 TI Boulevard 

Dallas, TX 75243-4136. 

Phone: 800-336-5236 

hupishwww.i.cony 


‘Toko America, Ine. 
1250 Feehanville Drive 
Mt. Prospect, IL 60056 
Phone: (847) 297-0070. 
1-800-PIK-TOKO 
hup://www.tokoam.com/ 


Vectronies - Radio kits 
300 Industrial Park Road 
Starkville, MS 39759 
hup:l/www.vectronies.con/ 


Vishay Intertechnology, Ine. - Dual matched 
N-Channel FETs 

63 Lincoln Highway 

Malvern, РА 19355-2143 


hap:/iwwwvishay.com/ 
Interesting Web-sites 


Amateur Radio Relay League - Ham radio organization 
225 Main Street 

Newington, CT, 06111-1494 USA 

Phone: 860-594-0200 

email: Бира оке 


ELFRAD Group - Low frequency research group 
114 Artist Ln. 

Statesville, NC 28677 

арууга сову 

email: cplylerGelfrad com. 


Radio Waves Below 22 kHz -Interesting low frequency 
website 
арау 
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zener 14 
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z history 71 
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code dun 27 double-sideband (DSB) AM 6 
disk 63-64 
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non-electrolytie 97 appearance 193, 200 
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preparing leads 28 бырс sensor 194 
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variable 13, 16 fux-gate sensor diagram (block) 194 
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circuits power supply schematic 201 
integrated 14 Semiconductor pinouts 200 
primed 34-36 earthquakes, predicting 191 
Clapp Oscillator see Colpitts oscillator Eckersley, Smith, Tremellen 156 
coils 4 see also inductors clectret microphone 15 


cables 18 
magnetism 1-4 
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Сари» oscillator 19 ecc components 12-24, 13, 14, 15 
‘uit 20 installation 25-38 
Conrad. Frank 50 preparing leads 25, 26, 28, 29 
converters, analog to digital 262-71 ELFRAD group 225.232 
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pictorial diagram 21 
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Dally, Wiliam 190-91 FM Crystal Radio 39.48-46 
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Frazier, John 2 
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G 
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GPS (Global Positioning System) 3, 115 
greencaps 13. 14 
grounding 188, 190 


H 
Ham Radio licence 9, 103, 128 
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headphones 44 
health and safety 38 
heatsinks 15, 16 
Henry Joseph 1 
Henz, Heinrich 1 
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appearance 82 
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Semiconductor pin-outs 88 
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shortwave listening (SWL) 82-83, 
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appearance 169 
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transmitter I schematic 167 
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we 173-74 
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J 
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antenna 243-44, 243, 244 
appearance 235 
diagram (block) 236 
diagram (schematic) 238 
planet 234,235 
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L 
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licenses 9, 103, 128 
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antenna 177,179, 184 
diagram (schematic) 178 
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fields 193 
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storms 213-1 
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N 
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105-06 
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oscillators 9-10, 18-24 
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police УНЕ 117 
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chan 5 
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relays 15.17 
resistors 12-13, 13,42, 


codes 25 
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Tighe-dependent 13, 13 
preparing leads 26 
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Rosenberg, Leo 2 
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bands 1, 91 
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receiver 81-93 
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solder 30,33 


soldering 25, 29-38 
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fax 29 
guns 30, 31-32 
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remove solder 36-37 
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Solid-state FM Broadcast Receiver 59-69 
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speakers 15, 17 
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waveform 8 

Storey, LRO. 156 
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appearance 205 
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power supply schematic 210 
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use 211 
VLE signal propagation 204-05 
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‘electronic 16 
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FET J4 

MOSFET 14 
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NPN 14 
PNP 14 
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preparing leads 28 
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appearance 52 
diagram (block) 52 
diagram (schematic) 53 
Semiconductor pin-outs 56 
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UHF (Ома High Frequency) 4 
ultra-low frequency spectrum 225 
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amenna 231-32 
amenna circuit 237 
appearance 225 
diagram 1 (schematic) 226 
diagram П (schematic) 227 
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power supply schematic 227 
Semiconductor pin-outs 237 
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пшено 36-37 
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Preface 


We cASUALLY Accert ELECTRONICS in our everyday world, Those who don't 
understand how it works are casually obedient. Those who take the time to learn 
electronics are viewed as geniuses. Do you want to learn how to control the power of 
electronics? 


This text provides a solid introduction to the field of electronics, both analog and 
digital. Electronic Circuits for the Evil Genius is based on practical projects that 
exercise the genius that exists in all of us. Components are introduced as you build. 
working circuits. These circuits are modified and analyzed to help explain the function 
of the components. It's all hands-on. Analysis is done by observation, using a digital 
multimeter, and using your computer as an oscilloscope. 


You will build two major projects in the first part: 
= An automatic night light 
= А professional-quality alarm 

The remainder of the text focuses on three major projects, one per part: 
= Building a digital toy using logic gates 
= Designing and building an application using digital counting circuits 
= Applying transistors and Op Amps as you build a two-way intercom system. 

The lessons and prototype circuits built in the book are focused on developing a 
solid foundation centered on each of these major projects. You work from ideas to 
prototypes, producing a final product. 

Additional materials for this book, including lesson quizzes and answers keys, are 
available online at wwwamhprofessional.com/computingdownload. 

1 hope you enjoy building the projects and reading the book as much as I enjoyed 
developing them, 


Dave Cutcher 
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Capacitor Micro Farad 2. Isolate AC 
з. Buffer/filter 
Film Capacitor Capacitor 1 RC timer 
Nano Farad 2 Isolate AC 


(nF) 


з. Buffer/filter 
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Diode (LED) 


2. Light source 
з. Signal transfer 
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Name Class Purpose symbol Photograph 

Fixed Resistor Resistor Limits flow of E 
current AW 

Potentiometer Resistor Adjustable resistor NUS 

Tight Dependent Resistor General purpose = 

Resistor (LDR) light sensor № Е 

PushBulon — Hardware Momentary switch 

Normally Closed 

(PBNC) els 

Push Button — Hardware Momentary switch 

Normally Open 

(PENO) iie 

Single Pole Hardware Simple open’ 

Single Throw close switch 

(PST 

Single Pole Hardware Controls single 

Double Throw connection one of 

(spor) two directions 

Double Pole Hardware Matched contri of 

Double Throw two individual 

(Por) connections in two 


directions 
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Name Class Purpose symbol Photograph 
Relay Switch Secondary switch : 
controlled by = 
primary спеці 
Operational Amplifier Very versi, Available DIP and SIP 
Amplifier multipurpose |: Various packages 
component 8 
NPN Transistor Полно Simpla analog See Appendix А 
electronic switch Common Component 
Needs both current В Packaging 
and voltage to 
operate, Acts like Е 
Рано. 
BNP Transistor Поляны —  Simpleanalog See Appendix А 
electronic switch E Common Component 
Needs both current В Packaging 
and voltage to 
operate. Acts ke 
PBNC. E 
Foto ams Transistor ght sensitive analog у. Various packaging 
and digital signal Ù 
pickup. 
Е 
eon Transistor Single event Bee Appendix А 
Controlled latehing circuit Common Component 


Rectifier (SCR) 


Packaging 


Power Regulator Transistor DC to DC power See Appendix A, 
conversion. Common Component 
Packaging 
Field Effect Transistor See Appendix А, 
Transistor Common Component 


Available in PNP and T 
NPN configuration. 

Needs only voltage ә 

to operate 


Packaging 
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Name Class Purpose symbol Photograph 
еси Microphone Sound pickup 

Microphone y D 

Speaker Speaker Sound output 


== 


Transformer 


Transformer 


Used to isolate or 
change AC voltage 
from a primary to 
secondary circuit. 


‘See Appendix А, 
Common Component 
Packaging 


AND Gate Logic Gate INA IB Out 
ннн 
HLL 
LHL 
LLL 
OR Gate Logic Gate А IB Out 
ннн 
H LH 
L HH 
CEL 
NAND Gale Logie Gate INA IB Out 
H HL 
HLH 
L HH 
LLH 
NOR Gate Logic Gate INA Inê Out 


сост 
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Components 
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Building the Foundation 


Imagine the solid foundation needed for the work being done on the 
construction shown here. 


The Parts Bin on the following page has the complete parts list used in 
Part One. These are pictured in the front of the book in the section Common 
Components, Symbols, and Appearance. 


Electronics is BIG. You need a solid foundation. 


PARTS BIN FOR PART ONE 


Description Type Quantity 
Diode 144005 ето) з 
LED Semi) 3 
2N-3908 PNP transistor 10-92 case 1 
2N-3904 NPN transistor TO-92 case 1 
Phototransistor LTE 4206 E (darkened glass) 1 
mm diam: tuned to 940nm. 
Infra Red Diode LTE 4206 (clear glass) 1 
3mm diam: emits S40nm 

SCR ciose Various packages. 1 
7805 Power regulator 0-220 case 1 
Wall adapter 120VAC to 9vbC Transformer. 1 
тооп Resistor 1 
a0 Resistor 2 
10000 Resistor 1 
22000 Resistor 1 
100000 Resistor 1 
220000 Resistor 1 
47000 0 Resistor 1 
100000 0 Resistor 1 
220000 n Resistor 1 
100000 01/4 watt Potentiometer 1 
Light-dependent resistor LDR 1 
3 uF film cap. Cap 1 
10 uF Electrolytic Cap 1 
100 uF Electrolytic Cap 1 
1000 pF Electrolytic Cap D 
470 uF Electrolytic Сар 1 
24 gauge wire Hookup wire Various colors 
Battery clip Hardware 2 
Alligator clips (red and black) Hardware Teach 
Buzzer 9v Hardware 1 
LED collars Hardware E 
PCB for night light. Hardware 1 
PCB for SCR alarm Hardware 1 
Solderless breadboard Hardware D 
РВМС momentary Switch 2 
PBNC momentary Switch 1 


‘= Not all components will he consumed by project work. 


Components 


Is LESSON 1, vou wits, ве INTRODUCED to many 
common components that are always present in 
electronics and many of the bits and pieces you 
will use in the course. It starts out as a jumble. As 
you use the parts, the confused mass becomes an 
organized pile. 

In Lesson 2, you will become acquainted with 
the two major tools that you will use throughout 


the course, 


In Lesson 3, you will build your first circuit on 
the solderless breadboard, a platform that allows 
you to build circuits in a temporary format. 


You use your digital multimeter and get volt 


measurements when you set up and test your first 


circuits, 


Lesson 1 
Inventory of Parts 
Used in Part One 


АШ components look the same if you don't know 
what they are. It's like when you first visit a 
different country. There's a pile of change, just like 
in Figure 11-1. You have to be introduced to the 
currency and practice using it, but you become 
comfortable with it quickly. Now you need to 
unjumble the pile and become familiar with your 
electronic components, 


NOTED) Do not remove the small 


integrated-circuit (IC) chips shown 
in Figure 11-2 from their antistatic packaging. They 
are packed in a special antistatic tube or special 
sponge material. 


EEE 


Semiconductors 


‘These are the electronic components you will be 
using in Part One. As you identify them, set them 


aside into small groups, 
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Diodes 


You will need three power diodes as shown in. 
Figures L1-3 and 14-4. 
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The number on the side reads 194005, If the 
last number is not 5, don't worry. Any diode of this 
series will do the job. 


Light-Emitting Diodes 


Light-emitting diodes are also known as LEDs, 
You will need three, An example is illustrated in 
Figure L1.5. 


They can be any color. The most common 
colors are red, yellow, and green, 


Resistors 


There should be lots of colorful resistors, nearly all 
the same size. Notice that in Figure L1-6 each 
resistor has four color bands to identify it. If you 
know the colors of the rainbow, you know how to 
read resistors 


E 
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Find these resistors 
One brown-black-brown-gold 100 2 

= Two yellow-violet-brown-gold 470 0 

* One brown-black-red-gold 1,000 © 

* One brown-black-orange-gold 10,000 (1 
a 22000 0 


= One red-red-orange-g 
= One yellow-violet-orange-gold 47,000 0 


= One brown-black-yellow-gold 100,000 0 


Capacitors 


Аз you see in Figure L1-7, the capacitor shown 
is black and white, The colors of capacitors are 
different, depending on the manufacturer. Then 
again, all pop cans look alike, but each brand has 
а different label, Locate four small capacitors, 


different in size. Written on each are different 
values and other mumbo jumbo. Look for the 
information that specifically lists 1 pF, 10 pF, 
100 pF, and 1000 pF. 


There is another capacitor of a different shape to 
locate. Figure L1-8 shows the other capacitor used in 
Part One. Again, it is presented in black and white, 
because the color will change as the manufacturer 
changes. It is a 0.1 pF capacitor. It may be marked 
as any of the following: 0.1, uL, or 100 nF. 
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Silicon-Controlled Rectifier 


‘The ID number 106 
rectifier (SCR) is written on the face, as shown in 
Figure 11.9. This SCR comes in this particular 
package. Not everything with this shape is an SCR, 
just as not everything in the shape of a pop can is 
your favorite flavor. 


for the siticon-controlled 


EKA 


Transistors 


You need two transistors, like that illustrated in 
Figure 11-10. They are identical except for the 

number 3904 or 3906. All other writing and marks 
are the manufacturer telling us how great they are. 
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Hardware 


The solderless breadboard is shown in Figure L1-11 


Figures L1-12 and L1-13 illustrate two push 
buttons—they are different, but you can't tell this 
by looking at them. Figure 11-12 is the normally 
‘open push button (push to close the contacts), and 
Figure L1-13 shows the normally closed push 
button (push to open the contacts). 


You should have lots of 24-gauge solid wire 
with plastic insulation in many different lengths. 


‘Two battery clips are shown in Figure L1-14. 


Fig) 


Figure 0114 
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A 9-volt buzzer is shown in Figure 11-15 
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‘Two printed circuit boards are premade for your 
projects: Figure L1-16 shows the one that will be 
used for the night-light project; Figure L1-17 
shows the one that will be used for your SCR 
alarm project. 


‘Two adjustable resistors are also supplied: The 
light-dependent resistor (LDR) is shown in Figure 
L1-18 and the potentiometer is shown in Figure 
L119. 


Lesson 2 
Major Equipment 


‘The solderless breadboard and digital multimeter 
are two of the most common tools used in 


electronics. Let's introduce you to them now. 


The Solderless Breadboard 


When smart people come up with ideas, first they 
test those ideas. They build a prototype. The 
easiest way to build prototypes and play with ideas 
in electronics is on the solderless breadboard, 


shown here in Figure 12:01 
The main advantag 


breadboard is the ability to exchange parts easily 
and quickly. 


е of the solderless 


The top view in Figure 12-1 shows the many 
pairs of short five-hole rows and a pair of long 
rows down each side; each of these lines is marked 
with a strip of paint. 


The Digital Multimeter 


T recommend the Circuit Test DMR2900 displayed 
in Figure 12-2. The autoranging digital multimeter 
(DMM) offers beginners the advantage of being 
easier to learn. The second style of DMM is not 
autoranging. This style is easy to use after you 
become familiar with electronics, but it tends to be 
confusing for the beginner. A typical dial of a 
nonautoranging multimeter is confusing, as you 
can see in Figure 12-3. 
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1 discourage the use of outdated whisker-style 
multimeters for this course, Figure 12-4 shows an 
example of what to avoid, 


Connection Wire 


А box of wire provided in the kit is displayed in 
Figure 12-5. 


‘These are different lengths convenient for the 
solderless breadboard. However, if you need to cut 
the wire, wire clippers will work perfectly. Old 
scissors work as well 


Set the dial of the DMM to CONTINUITY. This 
setting is shown in Figure 12-6. 
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‘Touch the end of both red and black probes to 
the colored covering. The DMM should be silent 
and read OL, as in the readout illustrated in Figure 
12-7, because the resistance of the insulation 
prevents any current from passing. 


Be sure the strip of insulating plastic is removed. 
from both ends of the piece of wire, as shown in. 
Figure 12-8. If you don't have a proper wire 
stripper available, use a knife or your fingernails 
то cut the insulation, Be careful not to nick the 


wire inside the insulation, 


NL stipeto E mm afinsleon 
ааа 


[750.25 а _ Ы 


Now touch the end of both probes to the 
exposed wire, The DMM should read "00" and 
beep, just like the readout in Figure L2-9, The wire 
is а good conductor, and the DMM shows 

а connected path. 
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Exercise: Mapping the Solderless Breadboard 


Strip the end of two pieces of wire far enough to 
wrap around the DMM probes on one end and 
‘enough to insert into the solderless breadboard, 
(SBB) on the other end, as shown in Figure L2-10. 


my 


1. Set your digital multimeter to CONTINUITY. 
Now refer to Figure 12-11. Notice the letters 
‘across the top and the numbers down the side 
of the solderless breadboard, 
2. Probe placement 
a. Place the end of one probe wire into the 
SBB at point "h3" and mark that on the 
drawing. 

b. Use the other probe to find three holes 
connected to the first. The multimeter 
will indicate the connection, 


Draw these connections as solid lines. 


3. Base points: 
a. Create four more base points at e25, b16, 
130, and c8. 
b. Use the other probe to find three holes 
connected to each of these points. 


Again draw these connections as solid 
lines. 
4. Additional base points: 

а. Choose two more base points on the 
outside long, paired lines, These lines are 
not lettered or numbered but have a stripe 
of paint along the side. Mark them on the 
previous diagram. 

b. Find three holes connected to each of 
these points. 

c. Again draw these connections as solid 
lines. 

5. Be sure that you can define the terms 
prototype, insulator, and conductor 

6. With your multimeter set on CONTINUITY, 
walk around and identify at least five common 
items that are insulators and five common 

‘materials that are conductors. 
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Lesson 3 
Your First Circuit 


‘You build an actual circuit on the breadboard, then 
measure and observe how the voltage is used while 
getting more experience with your multimeter. 

‘The solderless breadboard has a definite layout, 
as shown in Figure L3-1. One strip of the spring 
‘metal in the breadboard connects the five holes. 
You can easily connect five pieces in one strip. The 
two long rows of holes allow power access along 
the entire length of the breadboard. 
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Setting Up the Solderless 
Breadboard 


You will have a standard setup for every circuit 
The battery clip is connected to one of the first 
rows of the breadboard, and the diode connects 
that row to the outer red line (see Figure L3.2), 
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оп the diode. It faces in the direction that the 


the gray band highlighted in Figure 13-3 


voltage is pushing. 
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= If you accidentally touch the battery to the 
backwards, nothing will happen because the 
diode will prevent the current from moving. 


Breadboarding Your First Circuit 


‘The voltage comes through the red wire, 
through the diode, and then to the power strip оп 
the breadboard. 


Why Bother? 

‘This power diode provides protection for each 

circuit that you build in the following ways: 

" The diode is а one-way street. You can view 
the animated version of Figure L3-4 at the 
website www.mbprofessional,com/computing 
download. 
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= Many electronic components can be damaged 


or destroyed if the current is pushed through 
them the wrong way, even for a fraction of a 
second. 

= This standard breadboard setup helps ensure 
that your battery will always be connected 
properly. 


PARTS BIN 


= DI Power diode 1n400x 
* LEDI—LED any color 


= RI—470-ohm resistor 


Your LED is a light-emitting diode, That's right, a 

diode that emits light, It has the same symbol as a 

diode, but it has a "ray" coming out, as shown here 
in Figure 13-5 


Figure L3-6 is a picture of an LED, Never touch 
your LED directly to your power supply. A bured- 
ош LED looks just like a working LED. Note in 
the picture how to identify the negative side. 
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his is always reliable with 
new LEDs, but not with ones that you have handled. 
in and out of your breadboard. As you handle the 
components, the legs can get bent out of shape. 


‘The flat side on the rim: This is always reliable 
with round LEDs, but you have to look for it. 

Remember that the LED, as a diode, is a one- 
way street, It will not work if you put it in 
backward. 

Figure L3-7 shows several resistors. The resistor 
symbol is illustrated in Figure 13-8. The resistor 
you need is the 470-ohm yellow-violet-brown- 
gold, 


ав, 
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Resistance is measured in ohms. The symbol for 
ohms is the Greek capital letter omega: 0. 


‘The schematic is shown in Figure 13-9. Set up. 
your breadboard as shown in Figure 13-10, Note 
that this picture shows the correct connections. The 
red wire of the battery clip is connected to the 
power diode that in tum provides voltage to the top 
of the breadboard. The black wire is connected to 
the blue line at the bottom of the breadboard, 


1. Always complete your breadboard before you 
attach your power to the circuit. 

2. Attach your battery only when you are ready to 
test the circuit. 
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з. When you have finished testing your circuit take 
your battery off. 


Exercise: Measuring Voltage on Your First Circuit; 
Your First Circuit Should Be Working 

Figure L3-11 shows what is happening. Like а 
waterfall, all of the voltage goes from the top to 
the bottom, The resistor and LED each use up part 
of the voltage. Together, they use all the voltage. 
The 470-ohm resistor uses enough voltage to make 
sure the LED has enough to work, but not so much 
that would burn it out, 
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sourd 
safety 
diodé 
RI=470 
LED 
ground 
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How the Voltage Is Being Used in the Circuit 

1. Set the DMM to direct current voltage 
(DCV). If you are using a multimeter that is 
not autoranging, set it to the 10-volt range. 

2. Measure the voltage of the 9-volt battery 
while it is connected to the circuit. 

3. Place the red (+) probe at test point A (TP-A) 
and the black (-) probe at TP-D (ground). 
The arrows in the schematic shown in Figure. 
13-12 indicate where to attach the probes. 
Corresponding test points have been noted. 
in Figure L3-13 as well 
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4. Record your working battery 
voltage, v 


5. Measure the voltage used between the 
following points: 


= TP-A to TP-B across the safety 


diode E 
= TP-B to TP-C across the 470-ohm 

resistor m, 

= TP-C to TP-D across the LED У 

6. Now add the voltages from #5. v 


7. List working battery voltage. 
(recorded in item 2). v 
8. Compare the voltage used by all of the parts 
to the voltage provided by the battery 
The voltages added together should be 
approximately the same as the voltage provided by 
the battery, There may be only a few hundredths of 
a volt difference. 


SECTION 2 


Resist If You Must 


Resistors лик ONE or the fundamental 
components within electronics. They are funny 
lite things and come in all different colors. And 
just like a rainbow, they come in all sizes too. 

‘To master electronics, you must first master the 
secret color code, unlocking the mystery of how to 


tell one resistor from another, 


But beware! Can you handle the knowledge and 
power that lies beyond this task? 


Lesson 4 
Reading Resistors 


Fixed resistors are the most common electronic 
components. They are so common because they 


are so useful. Most often, these are identified using 
their color code (Table 14-1). If you think the 
secret code is hard to remember, just ask any 
six-year-old to name the colors in the rainbow. 

‘The gold bands are always read last. They 
indicate that the resistor's value is accurate to 
within 5 percent. 

When using the digital multimeter to measure 
resistance, set the dial to 0. Notice the two points 
of detail shown in Figure 14-1 

The first point is that when the dial is set 
directly to the 0 symbol to measure resistance, 
it also appears on the readout. Second, notice the 
M next to the 0 symbol. That means the resistor 
being measured is 0.463 MQ, which is 0.463 


TABLE 14-1 Resistor Band Designations 

First Band: Second Band: Third Band: 
Color Band узше Value Number of Zeros Units 
Black o o No zeros Tens ## 
Brown 1 1 One zero “© Hundreds ##0 
Red a 2 Two zeros "O0" Thousands (К) #, #00 
Orange 3 3 Three zeros 000" — Ten thousands (k) ##,000 
Yellow 4 4 Four zeros "0,000" Hundred thousands (k) ##0,000 
Green 5 5 Five zeros “00,000" Millions (M) 4,400,000 
Blue 6 6 Six zeros "000,000" Ten millons (М) ##,000,000 
Violet 7 7 Not available 
Gray 8 в Not available 
White E А Not available 
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million ohms, or 463,000 ohms. When the M is 
there, never ignore it 


As you use resistors, you quickly become familiar 
with them, The third band is the most important 
marker. It tells you the range in a power of 10. In a 
pinch, you could substitute any resistor of nearly the 
same value. For example, a substitution of a red-red- 
orange could be made for a brown-black-orange 
resistor. But a substitution of а red-red-orange with a 
red-red-yellow would create more problems than it 
would solve. Using a completely wrong value of 
resistor can mess things up. 


Exercise: Reading Resistors 


If you have an autoranging multimeter, set the 
digital multimeter (DMM) to measure resistance. If 
you do not have an autoranging DMM, you have to 
work harder because the resistors come in different 
ranges, Set the range on your DMM to match the 
range of the resistor. That means that you should 
have an idea of how to read resistor values before 
you can measure them using a DMM that is not 
autoranging. Thus, as you can see, an autoranging. 
DMM really does make it much easier. 

Your skin will conduct electricity, and if you 
have contact with both sides of the resistor, the 
DMM will measure your resistance mixed with the 
resistor's. This will give an inaccurate value. 


Proper Method to Measure Resistor's Value 
Figure L4-2 shows how to measure a resistor. 
Place one end of the resistor into your solderless 
breadboard and hold the probe tightly against й, 


but not touching the metal. You can press the other 
probe against the top of the resistor with your 
other finger. 
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1. Table L4-2 lists some of the resistors that you 
will need to be able to identify, because you 
use them soon, 

2. Don't be surprised if the resistor value is not 
exactly right. These resistors have a maximum 

percent. That means that the 100- 


‘ohm resistor can be as much as 105 ohms or 
as little as 95 ohms. Plus or minus 5 ohms 
isn't too bad. What is 5 percent of 1,000,000? 
= What is the maximum you would 

expect to see on the 1,000-ohm 

resistor? n 
= What is the minimum you would 

expect to see on the same 

L-kilo-ohm resistor? n 

3. Measure your skin's resistance by 

holding а probe in each hand. It 
will bounce around, but try to take 
an average. о 


= Did you know that this can be used as а 
crude lie delector? A person sweats when 
they get anxious, Have a friend hold the 


Lessons ш 


The Effect Resistors Have ona Circuit 17 


TABLE 14-2 Resistors Needed 
First Band: Second Band: Third Band: 
Value Value Number of Zeros Resistor Value DMM Value 
Brown Black Brown won а 
1 o o 

Violet Brown 470.0 а 
а 7 o 
Brown Black Red 10000 а 
— — 00 
Brown Black Orange ока а 
= — 000 10.0000. 
Red Red Orange 2240 а 
= — — 220000 
Brown Black Yellow 100 ka. n 
= = = 100000 


probes. Then ask them an embarrassing. 
question. Watch the resistance go down for 
а moment. 
4. Write each of these values as a number with 
по abbreviations. 


= ок a 
siko a 
"олт a 
saos a 


Lesson 5 
The Effect Resistors 
Have on a Circuit 


esistors are used to 


Throughout electronics, 
control the voltage and flow of the current, Even 
though this lesson is not very long, it does take 
time, Do it properly and you will get proper 
results. You will observe, chart, and describe the 
effects of different strength resistors when they are 
all set up in identical circuits 


Let's go back to the breadboard and see how 
different resistors affect a simple circuit, Both the 
resistors and LEDs are loads. The resistor uses 
most of the voltage, leaving just enough for the 
LED to work. The LEDs need about two volts. 
What would happen if you changed resistors on 
the circuit you just built, shown in Figure L5-1? 


You measured the voltage used across the 
resistor from TP-B to TP-C and measured the 
voltage used across the LED from TP-C to TP-D. 
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Figure L5-2 is the schematic of the circuit. 
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Figure L5-3 shows a waterfall. A waterfall 
analogy explains how voltage is used up in this 
circuit. The water falls over the edge. Some of the 
force is used up by the first load, the safety diode. 
More of the voltage is then used by ihe second 
load, the resistor. The remaining voltage is used by 
the LED. 

‘This “waterfall” shows how the voltage is used 
by a 470-ohm resistor. I the resistor wasn't there, 
the LED would be hit with the electrical pressure. 
of more than eight volts. It would burn out. 

Remember, all the water over the top goes to the 
bottom, and all 


the voltage is used between 
source and ground. Each ledge uses some of the 


voltage 
source 


ground 


[75.0.5 mm — 


force of the 


ling water. Each component uses 
part of the voltage. 

What happens if there is more resistance? More of 
the voltage is used to push the current through that 
part of the circuit, leaving less to power the LED. 


This is represented visually in Figure 15-4. 


Exercise: The Effect Resistors Have on a Circuit 
Your setup should look like Figure L5-5. Have 
your resistors arranged from lowest to highest. 
value as presented in Table 15-1 


TABLE LSA Exercise Sheet 

LED Brightness 
Total Voltage Voltage Drop. Voltage Drop (compared to 

Resistor Value Available Across Resistor ^ AcrossthelED — 4701) 

1000 v v v 

470.0 у у v Normal 

22000 v v v 

10,000 0 7 v v 

47000 4 7 v v 

2200000 7 v v 


voltage 
Source 


RI = 10,000 


Lesson 6 
The Potentiometer 


‘Some resistors change resistance over a wide 
range. You use potentiometers daily as volume 
y used, 
though they are being replaced by digital push 
buttons. 


controls. Potentiometers are still widel 


Not all resistors are "fixed" like the small color- 
banded ones that you've already been introduced 
to, A common variable resistor is the 


potentiometer, pictured in Figure L6-1 
‘This useful device is often simply referred to as a 

pot. A smaller version is also shown. These are 

called trim pots, You have often used potentiometers 
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as volume controls, The maximum resistance value 
is usually stamped onto the metal case. 

Figure L6-2 shows a picture of a potentiometer 
taken apart. The potentiometer works because the 
sweep arm moves across the carbon ring and 
connects that to the center. The leg on the left is 
referred to as A, the center leg as C (center), and 
the right leg as B. 


Roe 


‘The carbon ring shown in Figure L6-3 is the 
heart of the potentiometer. It is made of carbon 
mixed with clay. Clay is an insulator. Carbon is the 
conductor. 


‘The action of the potentiometer is the sweep 
arm (copper on white plastic) moving across the 
carbon ring (Figure 16-4). The sweep arm allows 
the current to move between A and C as its 
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position changes. The resistance between A and С 
also changes with distance, 


‘The distance between A and B is always the 
same, so the resistance between A and B is always 
the same, The value for this demonstration 
potentiometer is 100,000 ohm. The 100-kilo-ohm 
value means the set value between legs A and B is 
100 kilo-ohm. Ideally, the minimum between A and 
C is Û ohm (directly connected), and the maximum 
between А and C should be 100 kilo-ohm. 

‘The ratio between carbon and clay determines 
how easily electrons pass through the resistor. More 
clay means less carbon, Less carbon means less 
conducting material. That creates higher resistance. 

The carbon in the ring is similar to the carbon. 
in a pencil. The pencil lead is also made of a 
mixture of carbon and clay. Soft pencils have less 
clay and more carbon, A mark by a soft pencil will 
have less resistance. Hard pencils have lead that 
contains more clay and less carbon. These provide 
higher resistance, 


Exercise: The Potentiometer 
1. Use a No. 2 soft pencil to draw a thick line on. 
this piece of paper as demonstrated in Figure 
16-5. A harder pencil has too much clay and 
will not give good results 
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2. Set your multimeter to measure resistance f. 
If it is not autoranging, set it to maximum 
resistance. 

з. As shown in Figure L6-6, press the probes 
down hard against the pencil trace about an 
inch apart, Be sure that you don't touch the 
tips of the probe. You want to measure the 
resistance of the pencil trace, not the 
resistance of your body. 


шшш 


a. Now record the resistance from the 
O. If the DMM says 

the resistance is out of range, move the 

probes together until you get a reading. 


multimeter: 


b. Move the probes closer together and then 
farther apart. Write down what you 
observe. 


4. Use the 100-kilo-ohm potentiometer. 

Record your results. 

a. Measure the resistance between 
the two outer legs A and В. 
Adjust the knob and check 
the resistance between A and 
B again, 

Adjust the knob about halfway. 
Measure the resistance between 
the left and middle legs—A 
and С. 


a 
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Turn the knob a bit and check 
again, Note any change. 


Explain what is happening, relating that to the 


carbon ring shown in Figure L6-3. 


. Make sure that you have the battery hooked 
up properly through the power diode as noted 
оп the schematic. 

. As you turn the shaft of the potentiometer, the 
LED should brighten and dim. Explain what 
is happening. 


7. Why is there a 470-ohm fixed resistor in this 
circuit? 


Breadboarding the Circuit 


Note the similarities of the schematic shown in 
Figure 16.7 and the picture of the circuit displayed 
in Figure 16-8. 


Lesson 7 
Light-Dependent Resistors 


Another variable resistor is the ligh-dependent 
resistor (LDR), The LDR changes its ability to 
conduct electrons with the change of light. It is 
commonly used to turn equipment on automatically 
as night falls. Some cars use itas the input to the. 
switch that turns on headlights as conditions 
change, even as they drive through a tunnel. The 
symbol for the LDR is shown here in Figure 17-1 

‘There is no room to place a value on most 
LDRs. They are ordered and supplied in specific 
values. An easy way to measure the maximum. 
resistance is to measure it in darkness. 
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Insert the LDR onto the breadboard so the legs 
are not connected, as shown here in Figure L7-2. 
Measure the resistance using your DMM. The 
readout may be jumping around because LDRs 
ше sensitive. 
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Look at Figure L7-3. Place the lid of a black 
pen over the LDR and measure the resistance 


(EERE 


Breadboard the Circuit 


Note the similarities of the schematic in Figure 
17-4 and the breadboard layout in Figure 17-5. 


PARTS BIN. 


* Di—Power diode 
= LDR—I MW dark 
* LED—S mm round 


9v 


What to Expect 


1. Attach the battery and note the brightness of 
the LED. It should be fairly bright, 


2. Place the lid of the pen over the LDR again, 
The LED should dim to nearly nothing. 

3. Consider this. What is the relationship 
between the amount of light on the LDR and 
the LDR's resistance? 


Exercise: Light-Dependent Resistors 

1. Disconnect the power supply. Measure and 
record the resistance of the LDR in the light. 
It may be necessary to take a rough average 
because it will be jumping around wildly. 

2. Place a dark black pen lid over the LED and. 
measure the resistance again. Remember that. 
your fingers can affect the readout 

3. Attach the power supply and note the 
brightness of the LED. Place the lid of the pen 
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over the LDR again. State the relationship 
between the amount of light on the LDR and 
the resistance of the LDR. 

4, Note the minimum resistance that occurs on 
the LDR in the light. Why is the 470-ohm. 
resistor not used in this circuit? 

5. Consider the "waterfall" diagrams presented 
in Figure L7-6. From brightest to darkest 
conditions, what would be the best order of 
these diagrams regarding the LDR's effect on 
the brightness of the LED? 
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More Components 
and Semiconductors 


уктум» can be used to explain 
many components in electronics. 


= Water flows like electrons flow. 
= We can put pressure behind water. 
= There are different size pipes 

= Valves control the flow of water. 
= We can fill containers with water 


= We can drain the water from those containers. 


Lesson 8 
Capacitors and Push Buttons 


Yes, there is more to electronics than resistors and 
LEDs, Capacitors are used to store small charges. 
Push buttons allow you to control connections to 
voltage. This lesson introduces both capacitors and 
push buttons, You then build a circuit that applies 
them together. 


Capacitors 


А capacitor has the capacity (ability) to store an 
electric charge. You can see in Figure 18-1 that the 
symbol of the capacitor represents two plates. 


In Figure 18-2, the opened capacitor clearly 
shows that the capacitor is made of just two metal 
plates, with a bit of insulation between them, They 
come in three basic shapes and all sizes. 
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Capacitors in the upper range, 1 microfarad and 
higher, are electrolytic capacitors. They must be 
connected in the right direction. There are two 
indicators of the negative side. First, there is a 
colored stripe down the side that indicates polarity 
and second, if both legs come out of the same side, 
опе leg is shorter. That is the negative leg. It is 
"minus" some length. Only the electrolytic 
capacitors have a positive and negative side. The 
disk and film capacitors do not have a positive or 


negative side. A variety of capacitors are 
represented in Figure 18-3. 


Remember that a backwards electrolytic is a 
dead electrolytic. These must be connected 
correctly. Figure L8-4 helps remind us. 
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When electricity was first being defined over 
200 years ago, the measurements were done with 
crude instruments that were not sensitive. The 
people who defined the units missed the mark, but 
we still use them today. The farad is the basic unit 
of capacitance. One farad is so huge that today, the 
standard unit in electronics is one-millionth of a 
farad. The Greek letter p (mu) represents micro for 
the unit. That is 0.000001 F or 1 X 10° farads, 
and is commonly written as 1 pF (1 pF = 1 
microfarad = 0.000001 Е = 1 X 10^ F). 


We'll go back to using the water analogy. If 
you think of the electric charge like water, the 
capacitors can be compared to containers able to 
hold that water. The amount of charge capacitors 
can hold depends on their purpose, just like 
varying size containers used to hold water, Such 
containers are pictured in Figures L8-5, 18-6. 
and L8-7. 
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As mentioned before, capacitors come in three 
standard types. Disk capacitors hold the smallest 
amount. They have a common shape shown in 
Figure L8-8, They are so small that their 
capacitance is measured in trllionths of a farad, 
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Figur 


called picofarads. Their general range is from. 
1 picofarad to 1,000 picofarads. To look at that Film capacitors are box-shaped, as shown in 


another way, that is one-millionth of a microfarad Figure L8-11. They are midrange. They hold 
to oe-thoueandth of s microfarad, between a thousandth of a microfarad and a full 
microfarad. 
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Fig! 
Their capacitance range is 1,000 times that of 


‘To visualize the size of charge they are able ty the disk capacitor. A good analogy for the relative 
ыы size of charge a film capacitor holds isto think of 


thimble (Figure L8-9) up to a mug (Figure 14-100. ange from a sink, shown in Figure L8-12, up to 
the size ofa large bathtub, shown in Figure L8-13 


ig from a 


Electrolytic capacitors are small and can- 
shaped. Find the electrolytic capacitors 
inventory. They should look similar to the 
electrolytic capacitors pictured in Figure L8-14. 
There might be various colors. 


your 


Figi 
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These hold the larger amounts of 1 microfarad 
and above, Their capacitance abilities can be 
thought of in larger dimensions, from swimming 
pools (Figure L8-15) to lakes (Figure 18-16). 


Push Buttons 


‘There are two main types of push buttons, and they 
can look identical to the picture in Figure 18-17. 
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Push Button Normally Open (PBNO) 


Push the button; a piece of metal connects with 
two metal tabs inside, as you can see in Figure 
18-18. It creates a temporary path, and the charge 
сап flow. Set your digital multimeter (DMM) to 
CONTINUITY and put a probe to each contact for 
the push bution. CONTINUITY should show only 
when you are pushing the plunger down, 
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Figure 08-18. 


Push Button Normally Closed (PBNC) 


Push the button; a piece of metal disconnects пот ШЕЕ 
the two metal tabs inside, as depicted in Figure 

18-19. It creates a temporary break, and the charge 
cannot flow. Set your DMM to CONTINUITY and 
put a probe to each contact for the push button. 
CONTINUITY vill show all the time, except 
when you are pushing the button down. 


= PBI—Normally open solder connecting 


wire to the legs 


Build This Circuit * CI—1000 pF electrolytic 


* LED—S mm round 
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Figure 18-19 


Build the circuit shown in Figure L8-20 (sce 
also the Parts Bin). Note the similarity between the | = RI—A70.0 
schematic in Figure L8-20 and the photograph in 

Figure L8-21 
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How It Works 


Carefully note the sequence of actions in 
Figure 18-22. 
1. The normally open push button closes. 
2. Voltage fills the capacitor and powers the 
LED. 
3. The PBNO opens, cutting off the voltage. 


4. The capacitor drains through the LED. 


а. As the capacitor drains, the voltage 
decreases, 


b. As the voltage decreases, the LED dims. 


Exercise: Capacitors and Push Buttons 


1. Look closely at the electrolytic capacitors. Be 
sure to note the stripe and the short leg that 
marks the polarity, 

2. Describe what happens in your circuit as you 
push the button, then let go. 


з. Disconnect the wire indi 


ted in Figure 18-23 
between the capacitor and RI 


а. Push the button to charge the с: 


Now wait for a minute or so, 

b. Set your DMM to the proper voltage 
range. Put the red probe to the positive 
side of the cap and the black probe to 


ground. 


©. Record the voltage that first appears, The 
capacitor will slowly leak its charge 
through the DMM. Reconnect the wire 
and describe what happens. 


4. Use Table L8-1 to record your information as 
you play with your circuit. 


TABLE L841 information Record 


Cap Value Time 
1000 uF 

470 we 

100 uF 

Lm 

9 


а. As you replace each capacitor and record 
the time, the LED stays on. Don’t expect 
the time to be very exact 


b. Describe the pattern that you see here. 
5. Briefly describe what capacitors do. 


6. Place the 1,000-microfarad capacitor back 
into its original position. Now replace the 
normally open push button (PBNO) with the 
normally closed push button (PBNC). 
Describe the action of this circuit. 


Lesson 9 
Introducing Transistors 


Learning electronics is not hard. it 

is lots of new information, but it is 
not hard. Think about it, but not as hard as the guy 
in Figure 1941. 


Considering that it has only been a bit more than 
100 years since the first transatlantic radio message, 
electronics is a young technology. The invention of 
the transistor in 1947 was the first step towards the 
microsizing of all electronics we use today. The 
NPN (negative-positive-negative) is truly electronic 
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It acts like a normally open push button, but has no 
‘moving parts. The transistor is the basic electronic. 
switch. It does have an interesting history that 
makes for good outside reading. Our entire 
electronic age is dependent on this device. 
‘Transistors are commonly packaged in the ТО-92 
case shown in Figure L9-2, Notice how the legs 
correspond to the schematic symbol in Figure 9.3. 


e Emitter 
• Base 
* Collector 


4; 
BAN 
É 


Note the arrow inside the schematic symbol. It 
indicates two things: First, it points in the direction. 
of the current, towards ground, Second, it is always 
оп the side of the emitter. It is important to identi 
the legs of the transistor. For this package, itis 
easy to remember, Hold the transistor in your 
fingers with the flat face toward you. Think of a 
high mountain in the rugged back country of 
British Columbia—a cliff face reaching skyward. 
Now, reading left to right, whisper “Enjoy British 
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Columbia." You have just identified the three legs. 
Cute, but it helps. 

There are thousands of different types of 
transistors. The only way to identify them is to 
read the numbers printed on the face of the 
package itself. But even with thousands, there are 
only two basic types of transistors, the NPN 
transistor and the PNP transistor. 


The NPN Transistor 


‘This lesson introduces the NPN transistor, using 
the 3904 NPN. Lesson 10 introduces the 3906 
PNP. They are opposites but evenly matched in 
their properties. 


The NPN transistor is turned on when voltage 
and current are applied to the base. The NPN 
transistor acts very much like the water faucet. 
pictured in Figure L9-4. A little pressure on the 
handle opens the valve, releasing the water 
under pressure. 


As you can see in Figure 19-5, a little voltage. 
and current on the base of the NPN transistor leads 
to a large increase in the flow of current through 
the NPN transistor from the collector to the emitter. 
Another way of thinking about it—the force 
needed to open the gates on the Grand Coulee 
Dam, pictured in Figure L9-6, is small compared to 
the amount of force that moves through those gates. 
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V+ Collector 


Build the NPN Transistor 
Demonstration Circuit 


You have used the capacitor to store small amounts 
of electricity. It powered the LED directly, but 
could only do that for a brief moment. Here, we 
use the capacitor to power the transistor. Again, 
you need to note the similarity between the 
schematic in Figure L9-7 and the way the circuit 

is pictured on the solderless breadboard in Figure 
L9-8 (see also the Parts Bin), 
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PARTS EIN immediately. It will dim and turn off. This action is 
faster with smaller capacitors. 


* DI Safety diode 


= PB—PBNO How This Circuit Works 
= CI-I0uF 

You are using the charge held in the capacitor to 
= R22 ko power the transistor. The transistor provides a path 
= 04100 for the current to the LED. 
= QI—NPN 3904 Because the base of the transistor uses much 
= LED—5 mm round less power than the LED, the voltage drains from 


the capacitor very slowly, The higher-value resistor 
of 22,000 ohms slows the drain from the capacitor 
significantly. 


v+ 


‘The LED staaanaays on muuuuuuch 
looooconger. 


Exercise: Introducing Transistors 


1. Briefly describe the purpose of the transistor. 


2. What do you think? Anything that looks like a 
transistor is а transistor. 


3. Describe how to tell which leg of the 
transistor is the emitter, 


4. Which leg of the transistor is the base? 


5. What two separate things does the arrow 
inside the transistor symbol indicate? 


6. What is the only way to tell the type of 
transistor? 


7. Regarding the water faucet analogy, is the 


What to Expect 


water pressure provided by the water system 
The LED stays off as you attach your battery. Push or the handle? The pressure is provided by the 
and release the push button, The LED will tura on 
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8. Press and release the push button, After you 
release the push button, what part provides the 
power to the base of the transistor? 


9. Describe the path of the current that provides 
the power to the LED. Here is something to 
consider regarding the answer. The capacitor 
is not powering the LED. It is only powering 
the transistor, 

10. Record three time trials of how long the LED. 
stays on with the 10-microfarad capacitor. 


Time 


Time 2 


Times Average 


Replace C1 with the 100-microfarad 
capacitor. Time the LED here for three times 
as well, and find the average. 


Time 


Time 2 


Times Average 


Roughly stated, how much more time did 
the 100-microfarad capacitor keep the LED on 
for than the 10-microfarad capacitor? 
‘Three times longer 

b. Five times longer 
c. Eight times longer 
d. Ten times longer 

Write down your prediction of how much 
time the 1,000-microfarad capacitor would 
keep the LED working. 

Okay, now put in your 1,000-microfarad. 
capacitor. Try it out three times, and average 
the time. 


Time 1 


Time 2 


Time3 Average 
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How accurate was your prediction? 

TI. Describe in detail how this circuit works. 
Consulting Figure L8-22 of the c; 
powering the LED once the push button is 
released, the voltage pressure to the base is 
provided by the 


acitor 


Lesson 10 
The PNP Transistor 


We use only the NPN 3904 and PNP 3906. These 
represent the two general classifications of 
transistors. They are evenly matched but opposite 
in their action, 

The identity of the legs on the TO92 package 
stays the same, as shown in Figure L.10-1. But look 
closely at the symbol for the PNP in Figure L10-02. 


Note that the schematic symbol of the transistor 
holds some important information, The arrow 
inside the schematic symbol still points in the 
direction of the common current, but is on the top 
side now. Because itis always on the side of the 
emitter, that means the PNP emitters and collectors 


have reversed positions relative to the NPN. The 
legs on the package are still the same, though. The 
emitter and collector have traded positions relative 
to the current flow 

Not only are the emitter and collector positions 
reversed, but the action is reversed as well. The 
ction is the opposite of the NPN's. 
As you increase the voltage to the base, the flow 
decreases; as the voltage to the base decreases, the 
PNP transistor is turned on more, The valve starts 


PNP transistor's 


in an open position, 


‘The PNP transistor still acts very much like the 
water faucet as shown in Figures L10-3 and 110-4. 


But now, a little pressure on the handle closes the 
valve, stopping the water. No pressure on the 
handle allows the water to push through the faucet, 
No pressure (voltage) on the base of the PNP 
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PNP 3906 


transistor allows the voltage and current to push 
through the transistor. 

But just like turning the water faucet’s handle 
will decrease the water flow, voltage to the base of 
the transistor will decrease the flow of current 
through the transistor. Enough pressure on the 
handle of the water faucet will shut it off, Enough. 
voltage at the base will tum the PNP transistor off 
completely as well. 

‘Surprisingly, the base has the same action for both 
the NPN and PNP transistors It just has a different 
starting position, as shown in Figure L10.5. 


Ver тетер Toes 
ma mo 
me bedi пот 
the Base at the Base юу 
ий the Base 


=| 


іы 


PNP 3906 
Collector 


PNP 3906 
‘Collector 


NPN 3004 


Figure L10- 
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Breadboard the PNP Transistor 
Demonstration Circuit 


The capacitor is powering the transistor. But 
remember for this PNP transistor that when the 
capacitor is charged, itis going to put pressure on 


the base of the transistor that will stop the flow, 


Note the similarity between this schematic in 
Figure L10-6 and what the schematic was for the 
NPN transistor. Also, notice that the transistor in 
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* QI-PNP 3906 


"к-к? 
= Ronn 
= мо 
= CI—I0uF 
= PB—NO. 
= LED—5 mm round 


Figure L10-7 is physically reversed compared to 
the NPN transistor in the previous lesson. 


What to Expect 


The LED turns on as soon as you attach your 
battery. 
1. Push and release the push button. 


2. The LED will tum off immediately. It will 
slowly turn back on. 


How It Works 


1, When you first attach your battery, the LED 
turns on immediately because there is no 
voltage pressure pushing at the base, so the 
valve is in the opened position, allowing the 
current to flow from emitter to collector, 


2. When you push the plunger down, the voltage 
immediately pushes against the base of the 
3906 PNP transistor (Q1). closes the valve, 
and blocks the current flow. Voltage also fills 
the capacitor СІ 

After you release the push bution, CI 
holds the voltage pressure and keeps voltage 
‘on the base, keeping the valve closed and the 
current cut off 


3. As the voltage drains from C1 through RI, the 
voltage pressure against the base is released. 
The transistor starts passing current and 
voltage again slowly. The LED turns back on. 

4. Why the extra resistor (R1)? (a) Before the 
push button is closed, both CI and the base of 
the 3906 PNP transistor have no voltage. 
Because there is no voltage pressure on the 
base of QI, the valve is open and current flows 
from emitter to collector; (b) when the voltage 
in the capacitor is high, QI's valve stays shut; 
(c) the path for current to escape from СІ 
through the transistor is blocked because the 
valve is closed; (d) so, RI is necessary to drain 
the charge from the capacitor. This allows 
ОГ valve to open again. 

‘The capacitor is unable to drain and the 
transistor stays off because the voltage from the 
capacitor keeps the pressure on the base of the 
transistor, keeping the valve closed, The capacitor 
cannot drain through the base of the PNP transistor 
like it did in the previous 3904 NPN circuit, The 
extra resistor allows the cap to slowly drain, 
decreasing the voltage pressure on the base of the 
PNP transistor, allowing the valve to reopen and 
let current flow again. 


Exercise: The PNP Transistor 


1. In the schematic, Q stands for what 
component? Q represents the 


2. The arrow in the transistor symbol represents 
what action? 


a. Direction of current flow 
b. Direction of the collector 
c. Direction of the base 


d. Direction of the emitter. 
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3. The arrow is always on the side of which leg 
in the schematic? 


a. Voltage 
b. Emitter 
с. Base 

d. Collector 


4. What would happen if R3 were not in the 
circuit and the LED was connected directly to 
the collector of the 3906 transistor? 


а. LED would bum out, 
LED would be bright. 
LED would not work. 
à. LED would flash, 


Explain your answer to the above. 


5. Replace C1 with the 100-1 
capacitor. Describe what happens. 


icrofarad 


Why does changing the capacitor affect the. 
circuit this way? 


6. Change Cl back to 10 microfarad. Now 
change RI to 10 megohm (brown-black-blue), 
Describe what happens. 


7. Think of the capacitor as a sink, holding 
water. Think of the resistor as the drainpipe. 
Which of the following statements best 
explains how changing to a higher resistance 
has the same effect as changing to a larger 
capacitor? 

a. The druin is bigger and empties the water 
faster. 

b. The drain is smaller and empties the water 
slower. 

c. The volume of water is bigger and takes 
longer to drain. 
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d. The volume of water is smaller and drains 
faster 
в. Play a little. 

a. Replace R3 and the LED with the buzzer. 
Make sure the buzzer's red wire is getting 
voltage from the 3906's collector and the 
black wire is connected to ground. 

b. Push button and release, What happens to 
the sound as the capacitor discharges? 


9. Carefully describe in your own words how 
this circuit works. 


Lesson 11 

The Phototransistor: 
Shedding Some Light on 
Another Component 


All transistors are light-sensitive. Shortly after 
transistors were invented, engineers recognized that. 
their new toys gave different results as lighting 
conditions changed. Lots of work went into 
shielding the guts of the early transistors. But at the 
same time, lots of effort was put into understanding 
and finding uses for this phenomenon, 

The results of this research? The phototransistor. 
Figure L11-1 shows both the phototransistor 
(darkened glass) and its corresponding infrared 
(IR) LED (clear glass). 

Many of the available phototransistors have 
been developed to react to specific wavelengths of 
light. This is important, because the intent is to 
control the transistor, leaving nothing to chance. 
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So how do we use this "tuned" phototransistor to 
ош advantage? Here, I'm using a phototransistor 
that reacts specifically to IR light with a wavelength 
of 940 nanometers, Both sunlight and filament light. 
bulbs create IR that will affect our phototransistor. 
Fluorescent lights don't have an infrared component. 
in their spectrum. 

So what to use as a light source? Hmmm? What 
color LEDs are readily available? Red, yellow, 
blue, green, and orange. Table L11-1 shows the 
wavelength of each color, Our eyes don't respond 
to the wavelengths above 750 nm, but digital 
cameras do respond to low-end IR. 

LEDs that emit IR are also available, We use one 
that is specifically matched to the phototransistor 
we'll be using. Even the part numbers are the same, 
except for one added letter. 

Let's start playing. The Parts Bin has a full 
parts list. 


| TABLE 1111 Ме Need an Infrared LED for an Infrared Phototransistor | | 


4oonm  475nm  stonm 


Violet Blue Green 


5700m 
Yellow 


590nm ^ 6509т 750 to 2500nm 


Orange Red Infrared 
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RI, R2, R3, R4—470 0 


LED 1—Yellow or orange work best 


LED 2, 3, and 4— Whatever colors you 
want 


Infrared LED 3mm (clear glass} LTE 
4206/1R 3mm 9400M 


LDR—1 MO dark 


NPN phototransistor 3mm (darkened 
glass) LTE 4206E/IR 3mm 940nM. 


Figure L11-2 presents the basic schematic. Yes, 
there really are two separate circuits next to each 
other. Well, how else can they be compared? Each 
system has its own input, processor, and output. 
Build the two circuits. The second system has the 
two new components, The LDR responds best to a 
orange or yellow LED, The IR LED is paired with 
the phototransistor. Figure [11-3 shows the setup. 
on the breadboard. 
Each pair represents a separate system. 
= LED 1 is the input to the LDR. The LDR is the 
processor, LED 2 is the output of the first 
system. 
* IR LED is the input to the phototransistor. The 
phototransistor is the processor. LED 4 is the 
‘output of the second system, 
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What to Expect 


Do your work away from sunlit windows. Daylight 
provides a full spectrum that affects both the LDR 
and the phototransistor. 

As you slide a piece of thick paper between the 
input and processor of each system, the outputs 
turn on and off, Does the phototransistor act like 
ап NPN or PNP transistor? The output should be 
off when there is no input. 

No big deal. Pretty much the same. Why bother? 

But they aren't the same. Let's do some 
‘measuring. Why else would I have labeled a test 
point on each circuit? For each system, measure 
and record the test point voltage for both 
conditions. Record your results. System 1: ТР 
уой. System 2:ТР2__ уо. 

For System 1, the LDR uses a large amount of 
the voltage. However, the phototransistor uses. 
about as much as the diode did back in Lesson 3. 
‘There is significantly more voltage available at 
‘System 2's test point. 

"Yeah?" you say. "So what?" So let's play. Let's 
see if it means anything. 
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Modifying the Setup 


Make a copy of Figure L11-4 and paste it onto 
some thick paper. 


The complete setup is shown in Figure 11-5. 
Cut the disk and slots, Center your disk on a pencil 
so й spins evenly. 


Now, as you spin the pencil, rate the 
responsiveness of each circuit on the “Mushiness 
Scale" (Table L11-2) 
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How It Works 


The LDR's response is limited. The photosensitive 
area does not instantly change resistance. It is 
measured in $} per millisecond, Also, you've seen 
that the resistance does not go much below 1 kf) 
However, the phototransistor's response time is 
measured in microseconds. That's 1,000 times 
faster than the LDR. It doesn't need much input to 
“saturate” the base, opening the transistor's valve 
quickly and completely. There is litle resistance, 
providing а clean, fast, and accurate response. 


TABLELI-2 Does the LOR or Phototransistor Work Better, Even at Different Speeds? 
Input 
through Very 
slot Processor Output Slow crisp 
LED1 LDR lep2 1 2 ADR CE EU E Кар ОШ, 
IRLED Photo 

Transistor LED4 1 2 4 5 6 7 8 9 © 
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Modify It Some More Did you know that your TV remote uses 

infrared? See if your phototransistor responds to 
‘Take a moment, Compare the system response your remote control. Press a key. Any key will do, 
when the light source is a bit farther away. In Aine gue. 


Figure 111-6, the input half of the circuits has 
been moved to the opposite end of the breadboard. 
There will be a noticeable difference between the 
two systems. 


This page intentionally left blank 


Two Projects and 
Then Some More 


around. Let's do 


Exoccn окт 


Lesson 12 
Your First Project: The 
Automatic Night Light 


We combine our knowledge and the components to 
make an automatic night light. It dims in the light 
and brightens in the dark. Using the LDR, build 
the circuit shown in Figure L12-1 on your 
breadboard. The photograph of the circuit appears 
in Figure L12-2 (see also the Parts Bin). 
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= DI—IN400X diode 
* PI—100 KN pot 
= мою 

* gon 


* LDR—I MO dark 
* QI—NPN 3904 
= LEDs—5 mm round 
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What to Expect 

1. Attach your power supply. 

2. Turn the knob on the pot one direction until the 
light-emitting diodes (LEDs) are barely off 

3. Now darken the room or stand in a closet, The 
LEDs will tum on. 

4. Move to a semi-lit area, The LEDs will dim as 
you move into the light. Adjust the pot so that. 
the LEDs are again barely off. Any reduction 
of the amount of light will now turn the LEDs 
оп, This is your automatic night light. 


How It Works 


Figure L12-3 shows the movement of current and 
voltage in the circuit as the light changes, 
Remember the NPN transistor needs positive 
voltage to its hase to turn on. 

1. The potentiometer adjusts the amount of 
voltage shared by the 22-kilo-ohm resistor and 
the LDR. 

2. In light, the LDR has low resistance, allowing 
all of the voltage to flow through to ground, 
Because the base of Q1 gets no voltage, the 
valve from C to E stays closed, 

3. The resistance in the LDR increases as it gets 
darker, providing more voltage to the base of 
the transistor, pushing the valve open. 
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4. As the voltage flows through the transistor. 
the LEDs turn on. 

If P1 is set to а low resistance, more voltage 
gets through. The more voltage that gets through 
the potentiometer, the easier Q1 turns on, because 
the LDR cannot dump all of the voltage. 


Exercise: Your First Projeci— 
The Automatic Night Light 
1. Set the pot so the resistance between legs A 
and C, the center leg, is close to 50 kilo-ohms. 
shows how the voltage and current 
move in the different conditions for this setup. 


Figure Li 


2. Now set your circuit under a fairly 
good light. Measure and record the 
voltage at the test point shown in 
Figure 1124. 

3. Now cover the LDR with a heavy. 
dark pen cap. Measure and record 
the voltage at the test point again. 

Did the LED output change at all? 

So here's a major question: Do you recall. 
how much voltage is used from V+ to ground? 
* Does it depend on the amount of voltage 

available? NO! 
= Does it depend on the number or types of 
parts in the circuit? NO! 
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LDR Voltage 


Figure L12- 


By definition, voltage used between V+ 
and ground doesn't relate to any circuit 
variables 

The question is like asking, "How much 
distance is there between this altitude and sea 
level? 

‘The answer is—whatever the altitude is 
all the distance! 

By definition, ground is 0 volts. 


= How much voltage is used between V+ 


and ground? 


* The answer will always be All the voltage 
is always used between V+ and ground. 


. Okay. Figure 112-5 will help explain how all 


the voltage in this circuit is used. 
Remember the idea of the waterfall when 
we first looked at resistors. As the size of the 


load increased, the amount of voltage used 


increased proportionately, The same thin 
happens with two resistor loads in this circuit 
More detail is given in Figure 1.12.6. 


The pot uses some voltage because it is set 
near 50.000 ohm here, 

The LDR uses a small amount of the 
voltage in the light because it has a small 
resistance. When it is їп the dark, the LDR 
has a great deal of resistance. The base of the 
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transistor reacts to the voltage available at that 
point where the LDR and pot connect, It 
becomes obvious which situation provides 
more voltage to the transistor's base. 


5. Set the pot so the resistance between legs A 
and C, the center leg, is close to 0 ohms. 

igure L12-6 shows how the voltag 

to the transistor base is identical in both the 

light and the dark. The potentiometer uses 

none of the voltage, so the base of the. 

transistor is exposed to nearly full voltage in. 


available 


both circumstances. 


6. Now set your circuit under a fairly 
good light. Measure and record the 
voltage at the test point shown in 
Figure 112.6, у 


7. Now cover the LDR with a heavy. 
dark pen cap. Measure and record 
the voltage at the test point again. у 

Did the LED output change at all? Did you 
expect the output to change? 

8. Set the pot so the resistance between legs A 
and C, the center leg, is close to 100 kilo- 
ohms, Figure L12-7 shows how the voltage is 
responding to the changing resistance of the 


voltage between 
POT & LDR that 
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LDR, changing the voltage available to the 
base of the transistor. The pot here is adjusted. 
to twice as much resistance as before, so it 
will use twice as much of the voltage 
available. The LDR must be set into nearly 
complete darkness or you will get muddy 
results. 

9. Now set your circuit under a fairly 
good light. Measure and record the. 


voltage at the test point. v 


10. Now cover the LDR with a heavy, 
dark pen cap. Measure and record. 


the voltage at the test point again. v 


Did the LED output change at all? 


Substitute the Phototransistor 
for the LDR 


‘The LDR has been the traditional component used 
to respond to ambient light, commonly applied in 
а Variety of circuits from toys to streetlights, 
However. this simple and useful component is 
falling out of favor because it contains cadmium, 
a highly toxic substance, Don't eat them. Import 
to the European Union is already restricted. 

Here is a substitute night light circuit that uses 
the phototransistor. The few components are listed 
in the Parts Bin, Because this is a much simpler 
circuit, it is not useful for explaining the concepts 
just introduced. 

With so few components, the schematic in 
Figure L12-8 is very simple. 


[ PARTS BIN 
= моко 
= 24100 


= QI—NPN photo transistor LTE 4206 E 
(darkened glass) 3mm diam 


= Q2—2N3904 NPN in a TO-92 package 
* LED Standard Smm 


Your First Project: The Automatic Night Light — 47 


Make sure that the photoiransistor is set in 
properly. The flat edge and short leg indicate the 
collector. This phototransitor acts like an NPN 

transistor. The collector is connected towards V+ 


How It Works 


Remember—sunlight has the complete spectrum, 
including infrared (IR). Incandescent light bulbs 
also produce some IR. Most fluorescent lights do 
not have an IR component, so the phototransistor 
night light will react to dayl 
light bulbs, but most likely will stay on whether 
the fluorescent lights are turned on or ой: 

1. Look at Figure 112.9. When there is IR input 
to the base of QI, the phototransstor, voltage 
and current flow through it directly to ground, 
Nothing is left at TPA to tickle the base of 
Q2. So Q2 stays off. No voltage or current 
moves through Q2. As long as Q1 stays on, 
Q2 remains off. No power for the LED. 


ight and older "wire" 


2. When there is no input to the base of Q1 (no 
infrared) the voltage and current cannot move 
through the phototransistor. Instead, they are 
rerouted to the base of Q2, tuming on the 
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2N3904 transistor. Voltage and current move 
through Q2 from C to E, turning on the LED. 
Like plumbing, it's all about controlling the 
flow. Once you understand the initial concept, it 
really is simple, 


Building the Automatic 
Night Light Project 


This is a top view of your printed circuit board 
(PCB). The traces on the underside are shown as 
gray in Figure 112-10. 


Figure 112-11 shows the view of the PCB 
looking directly at the bottom. The copper traces 
replace the wires used in the solderless breadboard. 


‘The series of frames in Figure L12-12 show 
how the PCB layout was developed. Creating such 
а layout is a relatively simple task. 


Mounting Your Parts 


Be certain to get your parts into the correct holes, 
as displayed in Figure 112-13, Your soldering 
technique is vital. Check out the soldering 
animation on the website www.mhprofessional.com/ 
computingdownloud. Each solder connection 
should look like a Hershey's Kiss. Just as one bad. 
apple spoils the bunch, one bad solder can spoil 
your project (and your fun). The parts are mounted 
onto the board so that their legs stick out through 
the bottom. The copper traces are on the bottom. 
The soldering is on the bottom. This is a good job. 
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Figure 


1212 


1 got such a laugh when the circuit in Figure 
12-14 was presented to me for troubleshooting. 
This person did not follow directions, They 
‘managed to mount the parts on the wrong side of 
the printed circuit board. They made a mess, It 
didn’t work. There is never enough time to do it 
right, but there is always time to do it over. 


Finishing Up 


1 would recommend using a touch of hot glue on 
each corner of the PCB and then pressing the 
circuit onto a thick piece of cardboard. You can 


‘mount it on anything that is an insulating material 
Anything metallic would short-circuit your project, 
and probably destroy the transistor. 


Lesson 13 
Specialized Transistors— 
The SCR 


‘There are many highly specialized types of 
transistors. Here we use a latching switch called a 
silicon-controlled rectifier (SCR). This component. 
is also referred to as a triode for alternating 
current (TRIAC). The SCR acts like a “trapdoor 
Once triggered, it stays latched open. You are 
familiar with this because itis the basic component. 
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їп fire alarms and burglar alarms. Once triggered, 
it stays on. This is your second project, a 
professional-quality alarm circuit. 

Electronics is all about using an electrical pulse 
to control things or pass information. A commonly 
used solid-state switch (no moving parts) is the 
SCR. It is provided in a variety of packages, the 
most common ones are pictured next to their 
symbol in Figure L13-1 

Remember, not everything in this type of package 
is an SCR. 


А” leg is anode, the positive side. 
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When V+ hits the G (gate) leg of the SCR, a 
latch releases, opening a “trapdoor” between A 
(anode) and K (cathode). This trapdoor remains 
open until the power is removed. In other words, it 
latches itself open. That is why an SCR is called а 
latching circuit. The only way to tura the SCR off 
is to shut off the power. Turn the power on again, 
and the SCR is reset. 


Breadboard the SCR Circuit 


‘There are four stages to building this professional: 
style alarm circuit. Each one will be considered 
individually, 


Stage Т: The Basic System 


Build the basic SCR circuit by carefully following 
the schematic presented in Figure L13-3. The parts 
layout is shown in the photograph in Figure L13-4 
(see also the Parts Bin). Don’t get too comfortable 
using the photograph. You will have to depend on. 

schematics from now on to help you develop your 
alarm circuit. 


* “CG leg is gate not to be confused with ground, TLETT] 
“gnd. 
m “K” leg is cathode, referring to the grounded * IBI INA 
side, "C" is already used for capacitor, for "к< 
example, СІ, C2. = mono 
‘The SCR is often used in alarm systems; once it | ж SCR—TRIAC C106B 
is triggered, it stays on. Its action is best depicted = Buzzer—9v 
in the series of frames shown here in Figure L13-2. sip uu nd 
A A A A 
a| ser Án scr А Е c scr 
к к к к 


Figure Lis 
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How It Works 

1. When you attach the battery, the LED is off 
and the buzzer is quiet. Voltage is not. 
available to the LED and buzzer because the 
SCR has not been activated. The circuit path 
between A and K is not available until voltage 
is put to the gate. 

2. When you touch the end of the probe to the 
bottom of the 100-kilo-ohm resistor, voltage is 
fed to the gate (G) leg. 

3. The voltage activates the latch and opens the 
circuit path from A (V+) to К (gnd). Current 
moves on this path from A to K, through the 
SCR, providing voltage and power to the LED 
and the buzzer. 

4, The buzzer and LED should turn on and stay 
‘on until you disconnect the power. When you 
reconnect the power, the LED should not light 
and the buzzer should be quiet. 


Stage 2: Make Life Easier 


Its a hassle to disconnect the battery each time 
just to reset the SCR. Wouldn't it be so much 
easier just to use a push button to reset the circuit? 
So go ahead and use the normally closed push 
button to do just that. 

It does not matter where the voltage to the SCR is 
cut off. As you can see in Figure L13-5, any of the 
following suggestions work. Each one disconnects 
the voltage to the circuit and resets the SCR. 


EET 


What to Expect 


= When you attach the battery, it should be quiet. 
= Touch the sensor probe to the end of R1. The 
buzzer should turn on. 


= You need to disconnect the battery to reset 
the SCR. 
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Figure 115 


Stage 3: Avoid Static Buildup 


Modify the SCR circuit with a few changes, shown 
in Figure L13-6. 

1. Shift the SCR below the LED and buzzer. In 
most circuits, you can be flexible. It really 
doesn’t matter which component comes first. 

2. Add the 0.1-microfarad capacitor. 

3. Add the PBNO for a trigger. 


How It Works 


1. When the push button is pushed, the capacitor 
fills "nearly" instantly because the 100,000- 
ohm resistor slows down the current. The 
capacitor acts like a cushion and dampens any 
small but annoying jumps in the voltage to the 
gute that might be caused by static electricity. 
It avoids false alarms by preventing any 
accidental triggering of the SCR. 


2. The gate (G) of the SCR senses the si 
when the capacitor is filled 


Stage 


Complete System 


Now modify your circuit to make a simple but 
professional-quality alarm system by adding three 
more parts to your working breadboard, as shown 
їп Figure 113-7. 


PARTS BIN 


* D2—IN400X 
= като 
= PBNC—Normally closed push bution 
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What to Expect 


* Attach your power supply. The LED should be 
off and the buzzer quiet. 

* Push the plunger on the РВМС. The buzzer 
will start, and the LED light will turn on. 

= To reset, disconnect the power—count ten. 
seconds—and then reconnect. 


= Now push the plunger on PBNO. The buzzer 
and LED will tum on, 


How lt Works. 


As long as the PBNO stays closed, the voltage 
takes the “path of least resistance" and goes 
directly to ground. No voltage reaches G, the gate 
of the SCR. 

When the PBNO is pushed, the connection to 
ground is broken and the voltage has to move 
through D2, activating G, and turning the SCR on. 

As long as the PBNC stays open, the voltage 
cannot move across the gap. Air is a great 
insulator, No voltage reaches G. When the PBNC 
is pushed, the voltage travels through to the gate 
leg, turning the SCR on. 
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Exercise: Specialized Transistors—The SCR 

1. На component looks like your SCR, it is an 
SCR. True/false. Support your answer. 

2. How can you tell if it is an SCR without 
putting it onto your breadboard? 

3. Many alarm systems use an SCR. For 
example, a fire alarm, once triggered, keeps 
going, Describe what needs to be done to 
reset the SCR in the alarm, 

4, Use Figure L13-7 to follow the current’s path 
when the PBNC is in its normal position, 

5. How does the path change when you push the 
plunger on the PBNC? 

6. Follow the current's path when the PBNO is 
in its normal position 

7. How does the path change when you push the 
plunger on the PBNO? 

8. Have you ever seen metal foil tape on the 
edge of store windows? There is a small 
current running through this tape. If the 
window breaks, the foil is torn. What 
component does the foil tape replace in your 
burglar alarm system? 

9. Describe how a normally open type of switch 
‘would be used in a burglar alarm? 


Assembling the Alarm 


Figure L13-8 represents the SCR's printed circuit 
board when viewed from the bottom. Figure L13-9 
shows lines that appear faded. This is the view of 
the PCB when you look at the traces through the 
fiberglass backing. 

Consider this: If you mount your simple push 
buttons onto the PCB directly, you have a very 
cute demonstration circuit, IF you mount the push 
buttons on a long wire, you still need to wait for 
someone to push one of the buttons, That still isn't 
much of an alarm, What you really need to do is 
create your own contact switches. When you do 
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this, you can apply this as a real alarm system. The 
best setup for your power supply is to have both a. 
wall adapter and а 9-volt battery. This way, the 


circuit still works even if your house has no power. 


Lesson 14 
The Regulated Power Supply 


Have your batteries been feeling tired lately? Not 
what they used to be? All used up? Just don't have. 
that push they used to have? There's a better way. 


Here, we build a power supply that provides a 
stable 9y DC that you can always use as you 
continue to develop your skills. We'll use another 
specialized transistor, the voltage regulator, in 
conjunction with a basic wall adapter. Any 9v DC 
wall adapter will do—even the one provided in the 
Evil Genius Kit, 
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The few important things are highlighted in 
Figure Ll4-1 


1. Voltage input (120v AC) and output (9v DC) 
2. Amount of output current (200mA) 


3. The output plug wiring as a graphic 
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Now that you've looked at it, plug it into the 
wall. Don't worry about what you are about to do 
next. Any wall adapter in this range actually puts 
out less power than most 9-volt batteries. Set your 
DMM to vDC. Hold the red lead to one part of the 
output plug and the black line to the other. See the 
display in Figure 114-2. 
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Why does it show 13 УОС? Because it is 
unregulated. It will give more than 9 volts, 
depending on how hard it's working. What we're 
going to do is build a regulated power supply that 
will provide us with 9 volts all the time. 


Let's Get to Work 
‘The following directions will get you to Figure 
14-3: 
1. Remove the adapter from the wall (duh!) 
2. Clip the wires as close as possible to the DC 
output plug. Separate and strip the output 
3. Plug the adapter back in. Use the DMM again 
to determine which line is V+ 
4. Remove the sheaths from the alligator clips. 
Slide the red sheath onto the V+ line and the 
black onto the ground. 
5. Double-check that you have the lines properly 
identified, 


6. Unplug it while you solder the clips onto each 
line. Figure L14-3 shows the finished product. 


All that, and now we can get to the real 
workhorse of this circuit, the 7809 voltage 
regulator, proudly displayed in Figure L14-4. 


‘The 7809 is only one of many in the 78XX and 
79ХХ voltage regulator series. Table L14-1 shows 
what is available in the full series. 
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TABLE 1141 Other Voltage Regulators Are 
Available, but the 78XX Series 
15 Most Popular 


Positive Regulators Negative Regulators 


7808 эзос — 7908 -svbc 
7808 ssvoc 7905 0с 
7809 ave — 7508 -avoc 
тїз sabc ләр EN 
тав вурс 7915 “spe 


Respectively, place a red hookup wire into hole 
Е-60 of your SBB and a black hookup wire into 
the ground line on the bottom. The schematic in 
Figure L14-5 shows how to set up the circuit, and 
the photo in Figure L14-6 shows the layout, 

‘The capacitor actually is part of the working 
circuit. The LED isn’t necessary, but conveniently 
tells us when the circuit is powered up. 
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Input Processor Output 
7809 т? 
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1. The V+ input line from the wall adapter 
should be wired directly to the 7809's 
input leg. 


‘The adapter's ground wire is connected 
directly to the blue ground line across the 
bottom of your SBB. 

‘The output leg is connected directly to the 
red V+ line that runs across the top of the 
breadboard, 


What to Expect 


Plug it in. First off, the LED should come on. If 
the LED does not turn on, unplug the wall adapter 
immediately and check your wiring. 

Now, measure the voltage across the capacitor, 
because conveniently, it has exposed wires. 

It should have a readout of 9v DC. This 7809 
voltage regulator has a tolerance of 4 percent. So 
its maximum would be 9.36v and minimum 8.64. 

Okay, that's it for your quick, regulated power 
supply. Use this as your power supply for the rest 
of the book. 

Like Гуе said before: Electronics is not hard. 
There's lots of new information, but it's not hard. 


PART TWO 


Introduction to 
Digital Electronics 
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The Start of 
the Digital Revolution 


Actually, the idea of “digital” was first introduced by the textile industry. It 
all started with an attachment to an existing loom, The Jacquard head 
attached to the large Dobby loom (figure below). A set of punched cards 
was connected to a chain. Once the cards were set, the up/down motion of 
a single lever moved them forward, advancing the pattern. Thus, digital as a 
functional technology was introduced over 200 years ago. 


Digital technology circa 1801 


se 


PARTS BIN 


FOR PART TWO 


Description 
2N-3906 PNP transistor 
20-3904 NPN transistor 
Phototransistor 


infrared LED. 


LED 
1004 

000 0 

100000. 

220000 

390000 

100000 0 

220000 0. 

470000 n. 

1,000000 € 

2200000 n. 

400,000 û 
10000000 0 
20,060,000 0 

100 kQ trim pot 
Light-dependent resistor. 
10 uF 

100 Е 

O1 pF disk 

1 uF fiim 

1 pF radial 

4011 quad NAND gate 

T x 1/8" heat shrink 

1/8" male plug 

14-pin DIP socket 

2" x 1/4" heat shrink 
Alligator clips (red and black) 
Battery clip 

Penc 

PBNO 

Speaker 8 0 

24 gauge wire 

Speaker wire 3' 20 gauge 
Printed circuit board 


Type 

Signal diode 
TO-92 case 
10:92 case 


LTE 4206 E (darkened glass) 
3mm diameter: tuned to 940nm 


LTE 4206 (clear glass) 
3mm diameter: tuned to 940nm. 


5mm 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Potentiometer 
LDR 

Cap 

Cap 


Hardware 
Hardware 
Hardware 
Hardware 
Hardware 
Hardware 
Hardware 
Hardware 
Hardware 
Hookup wire 
Hardware 
Pce 


= Not all components will be consumed by project work. 


Quantity 
1 
2 
2 


1 


each 


Various colors 
1 
1 


во 
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Digital Logic 


COURSE DEALS мн a vast amount of new 
information, Remember that electronics is not 
hard; there's just lots of new information to learn. 


Lesson 15 
A Spoiled Billionaire 


As we begin the “digital” electronics unit, this 
lesson shows us a system that we can use to be 

certain that all of the information is transferred all 
the time, perfectly. You must be able to count to 
and know the difference between "on" and “off.” 


With apologies to Bill Gates, but inspired by his 
explanation in his book, The Road Ahead: There is 
ап eccentric billionaire who lives near Seattle. He 
is particular about his lighting in different rooms of 
his homes, especially his den. He likes it set at 
exactly 187 watts. And when you're rich, you get 
‘what you like. But here's the real problem. His 
wife also uses the den and she "likes" 160 watts 


HERS ms 


ВЕ о 


‘They asked their groundskeeper to come up with a 
solution they could use in all their homes around 
the world. He first installed a dimmer switch and 
put a mark next to the spot that represented their 
preferences, which is pictured in Figure L15-1 

On inspection, the groundskeeper was told that 
his solution was not acceptable. It was not exact. 
enough. So he thought further and had an idea. 
Actually, eight ideas. 

His idea is shown in Figure L15-2: a light bar 
with eight separate specific value lights. Each light 
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would have a different wattage rating, and each 
would have its own switch. To adjust the lighting 
for his own needs, the billionaire would only have 
to turn on a set of specific switches. Those are 
displayed specifically in Figure 115.3. 

And to make the softer lighting situation for 
Mrs, Billionaire, she flips the switches shown in 
Figure 115-4. 

So all the groundskeeper had to do was write a 
mote under the set of switches in the den, 


His = 10111011 
Hers = 10100000 
(Phe Road Ahead. Bil Gates, pg. 25) 


By turning these switches on and off, you can 
adjust the lighting level in watt increments from 

0 watts (all switches off) to 255 watts (all switches. 
оп). This gives you 256 possibilities 


If you want 1 watt of light, you turn on only the 
rightmost switch, which turns on the 1-watt bulb. 
(shown in Figure L15-5), 
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Figure LIS. 


If you want 2 watts, you turn on only the 2-watt 
bulb (shown in Figure L15-6). 

If you want 3 watts of light, you turn on both the 
[watt and 2-watt bulbs, because 1 plus 2 equals 
the desired 3 watts (shown in Figure 115-7), 


If you want 4 watts of light, you turn on the 
watt bulb. 


If you want 5 watts, you turn on just the 4-watt 
and 1-watt bulbs (shown in Figure L15-8), 


If you want 250 watts of light, you turn on all 
but the 4-watt and 1-watt bulbs (shown in Figure 
115-9), 

If you have decided the ideal illumination level 
for dining is 137 watts, you tum on the 128-, &- and 
1-watt bulbs, like this (shown in Figure 1-15-10) 


Figure 01510 
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‘This system makes it easy to record an exact 
lighting level for later use or to communicate it to 
others who have the same light switch setup. 
Because the way we record binary information is 
uuniversal—low number to the right, high number 
to the left, always doubling—you don't have to 
write the values of the bulbs. You simply record 
the pattern of switches: on, off, off, off, on, off, 
off, on. With that information, a friend can. 
faithfully reproduce the 137 watts of light in your. 


room. In fact, as long as everyone involved double- 


checks the accuracy of what they do, the message 
сап be passed through a million hands: at the end, 
every person will have the same information and 
be able to achieve exactly 137 watts of light. 


in record 


To shorten the notation further, you 
each “off” as 0 and each "on" as 1. This means 
that instead of writing down “on, off, off, off, on, 
off, off, on,” meaning turn on the first, the fourth, 
and the eighth of eight bulbs and leave the others 
off, you write the same information as 
1,0.0.0,1,0.0.1, or 10001001, a binary number. In 
this case, it's 137. You call your friend and say: 

че got the perfect lighting level! I's 10001001 
‘Try it” Your friend gets it exactly right by flipping 
a switch on for each 1 and off for each 0. 


‘This may seem like a complicated way to 
describe the brightness of a light source, but it is 


an example of the theory behind binary expression, 


the basis of all modern computers. 

‘The simplest computers use an 8-bit system 
like the eight light switches, Each bit is a bit of 
information. The binary word of 8 bits makes 
1 byte, as shown in the explanations earlier. 

From the earliest days of computing, the 
alphabet and numerals have been assigned specific 
values (Table L15-1). 

The real question for the rest of us becomes— 
Why use binary? It seems so confusing! 

‘The answer is actually very simple, We are 
dealing with machines. The easiest thing for a 


The ASCII Table 
о = 00010100 
01000001 


D = 68 = 01000100 


rac 


M m =109 = ononor 
N n = no = onomo 
o 
Р 
а 
R 
s 
T = n6 = 011000 
u = 7 = ошоо! 


«n 


у= ne = omono 


W = 87 = оо отот 
х шопооо 
Y = 89 = 0101001 
2 = 90 = OOOO 2-122- отоо 


machine to sense is whether something is on or 
off 


So we are forced to use a system that can count 
in on's and ой. 


But still you ask, why bother? 
Well, look at it (Table 115-2), 
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TABLE 018-2 Compare Analog to Digital 


Analog 
Advantages. 


1. Varying voltages, 
2. Easy to record. 
3. Easy to play back, 


Disadvantages 


1. Not precise. 


DVD or a memory stick, 


for example, video to film. 
6. Signal fades as media ages. 


2. Signal loss with each generation 
recorded. Have you ever watched a 
сору of a copy of a videotape? Ugh! 

3, Takes up large "recording" space. 
Compare the size of a videotape to a 


4. Limited transfer time—haw long does it 
take to record a video, compared to 
transfer of a CD or MPS file? 

5. Specific media used far storage doesn't 
translate fram ane media to another 


Digital 


1. Precise transfer of Information. 
No generational loss. 
Footprint of a bit can be done at 
the molecular level 

4. Common transfer rate is a billion 
bits por second. 

5. Any material can be used for 
storing data: Os and ìs. 


1. Needs special equipment to transfer, 
record, and read information. 


Exercise: A Spoiled Billionaire 
Lam writing in binary code! 

O10010010001010001 10900101 101 1010001010001 
1101110111001001 10100101 10011101 1010000111 
010001 101001011011 100110111000101000110100 
1011011 100001010001 10001001 101001011011 100 


110000101 11001001 1110010001010001 100011011 
(0111101 1001000110010. 
1. What do you think is the most important 
advantage of using digital information?” 
Use Table L15-3 to help translate from. 
binary to decimal, and back. 


TABLE 115-3 Binary to Decimal and Back 


Bit number вав Bit? вив 
Value 128 64 2 


ваз виа виз 2 вит 
16 в а 2 1 
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2. "Translate the following 8-bit binary codes to 
the decimal equivalent, 


Binary Decimal 
1000000 
onoono 
1001000 


оопооот 


3. Translate the following decimal numbers to 
the binary codes. 


Decimal Binary 
241 
27 
191 
192 


4. Consider this, If 8 bits count up to 255 
decimal, what is the maximum that a 9-bit. 
binary word can count? 


Lesson 16 
The Basic Digital Logic Gates 


‘You build prototypes of the five main types of 
logic gates in this lesson. Each gate can be built 
with individual transistors that act like normally 
open or normally closed push buttons. All these 
switches do is redirect the output to voltage (V) 
or ground. 

The AND gate and NOT AND gate are perfectly 
opposite in their outputs. The OR gate and NOT 
OR gate are also perfectly opposite in their output. 


Voltage States 


ve Ground 
1 o 
High Low 


In digital electronics, the voltage state is named 
in three different ways: 
= Each term for voltage has an alternate name 
for ground. 

= These terms are generally interchangeable. 

= The terms are usually paired. Terms like V+ 
and ground are used together just like the term 
high is used with low, and 1 with 0. 

= Digital gives an output of high or low, but we 
often have to use a real-world analog input. 

All gates have at least one input, but all gates 
have only one output. 

Inputs are the analog “sensors.” They compare 
the voltage they feel to the voltage of the chip. 
They sense if the input is to be seen as high or low. 

Output is the result of the logic function, 
whether the gate provides a full V+ or ground at 
the output. 

* The real world analog input usually never 
happens as a convenient high or low. 

= So digital gates have been designed to compare 
the input against their own power source of 
ve, 

= Anything above half of V+ is seen as a high 
input 

= Anything below half of V+ is seen as a low 
input. 
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Inputs Are the Analog Sensors 


= For example, as shown in Figure 116-1, the 
gate is powered by 10 volts. 

= Anything connected to the input that is over 
5 volts is seen as a high input. 

= Alternatively, any input voltage that is below 
5 volts is seen as a low input. 

‘The chip contains inputs, processors, and 
outputs. 

Each of these needs power. They are all 
powered from the same power source. The voltage 
source is shown as the line coming into the symbol 
marked with the V+. 


The NOT Logic Gate 


The input given is NOT the output. You can see 

this in Figure L16-2, 

‘This is often referred to as an inverter, It 
“inverts” the input. 

= You can see that the input is like a push button. 
It controls the voltage flow through the 
transistor switch inside the chip. 

‘= The transistor processor inside is like the push 
button demonstration circuits, The transistor 
responds to the input, controlling voltage to the 
output. 


For the purpose of this exercise, refer to Figure 
L163. 


Figure 16 


68 — SectionS = Digital Logic 


| Бя” z 
|| 


Unpushed 


0 


1 


Input Input 


SET 


= The pushed button is high. 


* The unpushed button is low. 


Breadboard the NOT 
Gate Simulation Circuit 


This circuit quickly demonstrates the action of the 
NOT gate (see Figure 1164), 


Input 


The input is the force of your finger. The binary 
processor is the push button's position (up = 0, 
down = 1). The output is the LED. On is high, and 
off is low (Table 16-1). 


TABLELI МОТ Gate: Complete the 
Logic Table for This Gate 

Input output 

High 

Low 


The AND Logic Gate 


As shown in Figure L16-5, both input A AND 
input B have to be Hi to get an Hi output. 


‘The NEN Transistor acts Hk the 
Nomally Open FB. Voltage to the 
ase allows voltage and ситим Now 
om the Collector to the Erie. 


Figure L16- 
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‘These inputs are like normally open push 
buttons, They control the voltage flow through the 
NPN transistors inside the chip. The transistor 
processors inside are like the push button. 
demonstration circuits shown here. The transistors 
respond to the inputs, controlling voltage to the 
output. 


Breadboard the AND Gate 
Simulation Circuit 


Build the simulation circuit that demonstrates the 
action of the AND gate as displayed in Figure 
1.16.6. Remember that for the purpose of this 
exercise, as shown in Figure L16-3: 


ove 


L L [ane 


< 
Input Input 
A B 


* Тһе pushed button is high. 


= The unpushed button is low. 
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The NPN transistors act like the normally open 
push buttons. Voltage at the hase greater than half 
of V+ allows the voltage to move through (Table 
1162) 


TABLE 116-2 AND Gate: Complete the 
Input А Input 8 Output. 
High High 
High Low 
Low High 
Low Low 


The OR Logic Gate 


As shown here in Figure L16-7, input А OR input 
В has to be HI to get an HI output. The inputs still 
act like normally open push buttons. They control 
the voltage flow through the NPN transistors inside 
the chip. The transistor processors inside are like 
the push button demonstration circuit shown here. 
‘The transistors respond to the input, controlling the 
voltage to the output. 


Breadboard the OR Gate 
Simulation Circuit 


Build the simulation circuit that demonstrates the 
action of the OR gate as displayed in Figure L16-8. 


Figure 16 
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9+ input OR The NAND Logic Gate 
A Gate 


As shown in Figure L16-9, the NAND gate looks a 
bit more complex. It really isn't. It is designed to 
give the exact opposite results of an AND gate. 
That is why it is referred to as a NOT AND gate. 


= Breadboard the NAND Gate 
Simulation Circuit 


Build the simulation circuit that demonstrates the 


Figure [16-8 action of the NAND gate as displayed in Figure 
116-10. 
Remember that for the purpose of this exercise, 
as shown in Figure 116-8 
= The pushed button is high. OV* ши МАМО 
A бае 


* The unpushed button is low. 

The NPN transistors act like the normally open 
push buttons, Voltage at the base greater than half 
of V+ allows the voltage to move through (Table 
L163), 


EET Е 
ене 
т T — The PNP оні at ike normally closed 
i TE push totom. Voltage а йе мше get tan all 
rem 8 EE Eene iak 
смее) 
EE E 
A 
Output m" Output 
a 


Te اش‎ 
= = e 


Figure L16- 
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TABLE 116-4 МАМО Gate: Complete the 
Logic Table 

Input A Input 8 Output. 

High High 

High Low 

Low High 

Low Low 


‘The inputs act like normally closed push 
buttons. They control the voltage flow through the 
PNP transistors inside the chip. The transistor 
processors inside are like the push button 
demonstration circuit shown in L10-16, The 
transistors respond to the input, controlling the 
voltage to the output 


The NOR Logic Gate 


‘The NOR gate is displayed in Figure 116-11. Just 
like the NAND gate, it looks overly complex. 
Relax. It, too, was designed to give the exact 
opposite results of an OR gate. That is why it is 
referred to as a NOT OR gate. The inputs act like 
normally closed push buttons, They control the 
voltage flow through the PNP transistors inside the 
chip. The transistor processors inside are like the 
push button demonstration circuit shown here, The 
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transistors respond to the input, controlling the 
voltage to the output. 


Breadboard the NOR Gate 
Simulation Circuit 


Build the simulation circuit that demonstrates the. 
action of the NOR gate as displayed in Figure 
L16-12, 


ove NOR 


‘The PNP transistors act like normally closed 
push buttons, Voltage at the base greater than h 
of V+ stops the voltage from moving through 

(Tables L16-5 and 1.16.6), 


op 


D 
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TABLE 16-5 NAND Gate: Complete the 
Logie Table 

Input A Input 8 Output. 

High High 

High Low 

Low High 

Low Low 


Exercise: The Basie Digital Logic Gates 
1. What did you use to represent the inputs? 
2. What component is used to represent the. 
processor? 
з. What component is used to represent the. 
output? 
|. Where does the voltage powering the output 
come from? 
5. When the push buttons were unpushed, that 
represented a state of high or low at the input? 
6. When the push buttons were pushed, that 
represented a state of high or low at the input? 
Look again at the graphics of the logic gates. 
7. What components are actually used in the. 
integrated circuit (IC) chip as the processors? 
8. The input is actually similar to which part of 
the transistor? 


Lesson 17 
Integrated Circuits CMOS ICs 


‘There are thousands of integrated circuits (ICs). 
‘The 4000 series of complementary metal oxide 
semiconductor (CMOS) ICs are popular because 
they are inexpensive and work with as little as 3 
volts and as much as 18 volts. With mishandling, 
however, they are easily destroyed by static 
electricity. So they go from packing material to 
your solderless breadboard. Some basic vocabulary 
is developed. Common layout for these chips is 
discussed, Handling instructions are given. And 
mentioned again. Did I already s 
things are static sensitive? Don't rub them in your 
hair. They won't stick to the ceiling like balloons 
afterward. They just won't work. 


that these 


You need this information, because in the next 
chapter, you will: 
* Build a prototype of a digital alarm system 
= Learn to use a variety of events that can start 
the system 
= Learn how to determine the system output 
= Learn how to determine how long the system 
stays on after it is triggered, 
‘The IC that you will use is the 4011 CMOS, 
The 4011 chip is set into a 14-pin dual inline 


package (DIP), Figure L17-1 shows an 18-pin chip 
in a DIP format. 


TABLE 016-6 Comparing the Gates 
нот AND OR 

In Out|iA iB ош |А ine ош 
Put Put Put Put 

High Low (High High High (High High High 
Low High High Low Low |Hioh Low High 
Low High Low |Low High High 

Low Low Low|Low Low Low 


NAND NOR 

ҺА юв ош |inÀ юв ош 
Put 

High High Low | High High Low 

High Low High | High Low Low 

Low High High | Low High Low 

Low Low High | Low Low High 
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Precautions 


‘The 4000 series CMOS IC has been used in 
electronics since the 1970s, They are versatile and 
widely used. They are used here because they work 
from 3 to 18 volts, They are 
inexpensive, too! But they are static sensitive. 
Yes, I know I'm repeating myself. You know. 
‘Shuffle across the carpet and zap your friend. Even 
the smallest zap can toast a CMOS chip (see 


Figure 117-2). 


СА0ТОМ tonore these precautions at your 


‘own risk! 


Always store the IC in а carrying tube or in 
"static" foam until it is placed into the circuit 


2. Remove static from your fingers. Touch some. 
type of large metal object to remove any static 
electricity from your fingers before you handle 
the CMOS chips. 


з. Don't walk across the room with a CMOS chip in 
hand. Walking across linoleum or a rug in a dry 
room will build up a static charge. 
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4. Always check that the chip is set in properly. A 
backward chip is a dead chip ($$). 


5. Always tie any unused inputs to ground. I'l note 
where we have done that in this circuit 


в. Having an unused input pin unconnected is not 
the same as tying it to ground. If an input is not 
connected, the small voltage changes in the alr 
around us can affect the input. 


Take a Moment and Look at the 
Partial List of CMOS Series 


For a more complete idea of the chips available, 
visit wwwabra-electronics.com. 

= 4000 Dual 3-input NOR gate plus inverter 
= 2001 Quad 2-input NOR gate 


= 4002 Dual 4-input NOR gate (same as 
74HC4002) 


= 4006 18-stage shift register, serial-in/serial-out 
= 4007 Dual CMOS pair plus inverter. 
= 4008 4-bit, full-adder arithmetic unit 


= 4009 Hex inverter OBSOLETE, use 4049 
instead 

* 4010 Hex buffer—OBSOLETE, use 4050 
instead 

= 4011 Quad 2-input МАМО gate 

= 4012 Dual 4-input NAND gate 

= 4013 Dual Type D Flip-Flop 

= 4014 8.stage shift register, parallel-in/serial-out 

= 4015 Dual 4-stage shift register, serial-in/ 
parallel-out (same as 74HC4015) 

= 4016 Quad bilateral analog switch 

= 4017 Decade counter, synchronous 1-of-10 
outputs 

= 4018 Programmable counter, walking ring 

= 4019 4-pole, double-throw data selector 


= 4020 14-stage binary ripple counter (same as 
74HC4020) 


= 4021 8-stage shift register, parallel-in/serial-out 
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= 4022 Octal counter, synchronous 1-of-8 outputs. 
= 4023 Triple 3-input NAND gate 


= 4024 7-stage binary ripple counter (same as 
74HCAQ24) 


= 4025 Triple 


input NOR gate 


= 4026 Decade counter and 7-segment decoder. 
with enable 


= 4027 Dual JK Flip-Flop with preset and clear 
= 4028 L-of-10 decoder 


= 4029 Up-down synchronous counter, decade or 
hexadecimal 


= 4030 Quake EXCLUSIVE-OR gale 
OBSOLETE, use 4077 or 4507 


= 4031 64-stage shift register, serial-i/serial-out 

* 4032 Triple-adder, positive-logic arithmetic unit 

= 4033 Decade counter and 7-segment decoder 
with blanking 

= 4034 8-bit bidirectional storage register 


= 4085 4-stage shift register, parallel-in/ 
parallel-out 


‘= 4038 Triple-adder, negative-logic arithemuic unit 


= 4040 12-stage binary ripple counter (same as 
74HC4040) 


= 4041 Quad inverting/noninverting buffer 
= 4040 Quad latch storage register 

= 4043 Quad Flip-Flop, R/S NOR logic 

= 4044 Quad Flip-Flop, R/S NAND logic 

= 4046 Phase-locked loop, special device 

= 4047 Astable and monostable multivibrator 


= 4049 Hex inverter/translator (same as 
74HC4049) 


= 4050 Hex bufferltranslator (same as 74HC4050) 
= 4051 L-of-8 analog switch (same as 74HC4051) 


= 4052 Dual 1-of-4 analog switch (same as 
74HC4052) 


= 4053 Triple 1-of-2 analog switch (same as 
74HC4053) 


= 4060 14-stage binary ripple counter with 
oscillator (same as 74HC4060) 


= 4063 4-bit magnitude comparator arithmetic 
unit 


= 4066 Quad analog switch, low-impedance 
(same as 74HC4066) 


* 4067 Lof-16 analog switch 
= 4068 8-input NAND gate 

= 2069 Hex inverter 

= 1070 Quad EXCLUSIVE-OR gate 
* 4071 Quad 2-input OR gate 

= 4072 Dual 4-input OR gate 

* 4075 Triple 3-input AND gate 


* 4075 Triple 3-input OR gate (same as 
74HCAUTS) 


= 4076 4-stage tri-state storage register 
= 4077 Quad 2-input EXCLUSIVE-NOR gate 
= 2078 S-input NOR gate (same as 74HC4078) 
= A081 Quad 2-input AND gate 

* A082 Dual 4-input AND gate 

= 4089 Binary rate multiplier, special device 

= 2093 Quad 2-input NAND Schmitt Trigger 
* 4097 Dual L-of-8 analog switch 


The 4011 Dual Input 
Quad NAND Gate 


The 4011 IC is а semiconductor that looks like 
Figure 17-3 


1413 12 1110 9 в 
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Notice the method of numbering the pins, All 
DIPs use this system. 

Looking at the IC from the top, the reference 
notch should be to the left as shown. Then, pin 1 is 
оп the bottom left. The numbering starts there and 
moves counterclockwise, 


What happens when you flip the chip upside 
down? Where is pin 1 now? 

Study Figure L17-4, The 4011 IC contains 
four separate NAND gates, each able to work 
independently. It has 14 pins. These pins are the. 
connecting points. 


= Here is the pin-out diagram for the 4011 
‘= Each pin has a specific function for each IC. 
її is important to connect these pins correctly 
= Pins 1 and 2 are inputs to the NAND gate that 
has its output at pin 3. 
‘= Power to the chip is provided through pin 14. 
= The chip's connection to ground is through 
pin 7. 


= The inputs redirect the output of each gate to 
voltage (pin 14) or to ground (pin 7). 


= Integrated Circuits CMOS ICs 75 


Exercise: Integrated Circuits, CMOS ICs 


x 
ES 


What is a DIP? 


State the functional voltage range of a CMOS 
Ic. юу 


. Briefly state the six major precautions 


regarding the proper care and feeding of an IC. 


г 


j. Draw а picture of your 4011 chip. 


. Indicate on your drawing all writing on the 


chip. 


. Include the marker notch on your drawing. 


7. Label pins 1 through 14. 


10. 


п. 


12. 


зз. 


j. From the diagram sheet, which pin powers the 


4011 chip? 


. Which pin connects the chip to ground? 


Describe clearly how to identity pin 1 on any 
Ic. 

What would happen if a wire connection of 
the 4011 was made to the wrong pin? 


Would your answer for the previous question 
be true for any IC? Look at the list of some 
CMOS ICs, mostly the 4000 series, 

Look at the list of some of the CMOS ICs of 
the 4000 series. How many ICs shown are 
dedicated logic gate chips? 
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The First NAND 
Gate Circuit 


‘Tins is GOING то Look very messy and 
complicated at first. As you get used to it, you will 
see that it really is very simple. In this chapter, we 
will do the following: 


* We will build and become familiar with a basic 


am how an analog signal is 
translated into a digital output, using different 
input devices. 

m We will be introduced to control timing in a 


resistor-capacitor circuit. 


Lesson 18 

Building the First 

NAND Gate Circuit 

Enough talk, already. Back to the fun stuff 


Breadboard the circuit shown in Figures L18-1 
and L18-2 (see the Parts Bin). 


PARTS BIN 


= RII KO 
= RL—00MO 

* С-ы axial or radial 

= LED—5 mm round 

= D1—Signal diode (skinny golden)* 


= IC 14011 Quad NAND gate 
* Don't use the fat golden diode. You can substitute 
the black power diode 


Even though they don't look the same, match 


the pin numbers in the drawing with the pin 
numbers on the schematic. Refer back to the 4011 
pin-out diagram of Figure L17-4 to help you with 
this. 


"sed lapel 
To ground 
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The First NAND Gate Circuit 


Flat side away from V+ 


= 


2 wires give the: 


) Diode 


СЕД 


YÊ СЕЛЕН 


What to Expect 


When you attach the power supply, the LED 
should stay off. 

The circuit is working when you momentarily 
close the PBNO and the LED turns on for about 
eight seconds, and then automatically turns off 

Ifthe LED turns on as soon as you attach the 
power supply, immediately disconnect the power. 
Something is wrong. If the power remains 
connected, you could burn out your chip. Also, if 
all you wanted to do was turn an LED on, what's 
all the other stuff doing in the circuit? Just use an 
LED and resistor for that. 

If the circuit refuses to work immediately, you 
need to refer to the Troubleshooting section, 


Troubleshooting 
Some general questions to ask as you look for 


1. Is the power connected properly? Are you 
positive about that? Check again! 


2. Are your breadboard connections done 
properly? All connections need to be in the 
small rows of five dots. Look quickly for any 
side-by-side connections, 


з. Are your parts in the right way? 
= Is your chip in the right way? 


= Is your diode going the right way, as 
shown in the schematic? 


=A backward capacitor won't help either 
A backward LED won't turn on, even if 
everything else is working 
4. Now examine Figure 118-3. 
= Set your DMM to voltage DC. Connect the 
black probe to ground. 


= Use the red probe to take two 
measurements of the voltage at each of the 
19 checkpoints, The first measurement is 
when the circuit is at rest. That is, you 
have connected the power supply but not 
played with the push button. Record your 
results 

= The second set of measurements is when 
the push button is being held down and 
pins 12 and 13 are being connected to 
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Building the First NAND Gate Circuit 


2 wires give the: 
Same action as à 
PBNO 


oo 


2000 00000 


Figure 118-3 


ground through the push bution, This is to 
guarantee that you are measuring the 


circuit in its active state. See Table L18-1 


Focus on the area that does not match the 
expected results, 


TABLE L18-1 Measurements for Figure 08-5 


At Rest 


1. V+ These points are connected directly to voltage 


2. This is a bit less than V^. 


3. This is the same as 2, 
4. Reading should be 00 V. 
5. 0 volts or close to it. 


6. The readout from pin 3 should read V+. 


7. LED flat side toward pin 3 LED should be of. 


8. Pins 5, 6,8, and 9 should have 0.0 V. 


Active 
Pins 12 and 13 Connected to Ground 

V+ These points are still connected directly to. 
voltage. 


О volts because when the push button is 
closed, itis connected directly to ground. 


This is the same as 2. 
Reading should be V+. 

Reading should be V+ 

This should be V+ minus 2 V (LED uses 2 V). 
Remove LED and reading should change to V+ 
LED should be on and remain on for eight or 
so seconds after you release the push button. 
These are connected directly to ground and 
should stil have 0.0 V. 
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Lesson 19 
Testing the Input at 
Test Point 1 


You will measure the voltage at the inputs when 
the input (pash button) is high and low. If the push 
button works, you will measure the voltage when it 
is not pushed. There will be no voltage when you 
push it, because you are connecting directly to 
ground when itis pushed. 

Record all of your results on the data table at 
the end of Section 6. 

Wrap a piece of wire around the common probe 
(black) and attach it to the ground line of your 
breadboard. Figure L19-1 shows clearly how to do 
it. This makes it easier to do all the other things 
you need to do as you use the red probe to 
measure the voltage at different test points. 


Attach the power supply and measure the 
voltage at the test point 1 (TP1) shown in Figure 
191 


= Figure 119.2 shows that the voltage 
through RI is putting pressure on pins 12 
and 13, the connected pair of inputs to one 
of the 4011 NAND gates. The input 
voltage is seen as a high. 


The First NAND Gate Circuit 


4 


= When you measure the voltage at TPL 
without pressing the normally open push 
button, you are measuring the actual 
voltage at the input to the NAND gate. 

Is that voltage greater than half of the 
power source voltage? 

It should be much greater than half of 
the voltage. 

Describe the stare of the inputs to the 
first NAND gate when the system is at 
rest. 

With the power supply still connected, push the 
plunger of the push button down. Record the 
voltage. 


What Is Happening Here? 


= Figure L19-3 shows that when you close 
the push button, the voltage through RI 
flows directly to ground. Like water, the 
voltage and current always takes the 
easiest path, 

= The connected pair of inputs 12 and 13 no 
longer have any voltage pressure on them, 
They are all connected to ground, Ground 
at 0.0 volts is definitely less than half of the 
voltage supplied to the chip, Remember 
that ground is just another word for a low 
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state. Is that voltage greater than half of the 
power source voltage? 

It should read 0.0 volts. With the plunger 
down, it should be connected directly to 
ground. 

Describe the state of the inputs to the 
first NAND gate when the push button is 
closed, 

Describe what happens to the voltage on 
the DMM when you release the push button. 

‘The other instrument reading shown in Figures 
119-4 and L19.5 is an oscilloscope. Each 
horizontal line equals 2 volts. The line representing 
voltage is at 4.5 lines up. 4.5 3 2 represents 9 volts. 

Don't werry if you don't have a proper. 
oscilloscope available. Your computer can be used 
as a cheap "scope" with freeware available online. 
Soundcard Scope was developed by Proffessor 
 Christain Zeitnitz 


тм, 
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It is a wonderful tool and available at 
wiewczeitnitz de/christian/scope. en. The only 
failing is that it is limited to measuring rapidly 
changing signals. We'll be doing that soon enough. 
It will not measure a stable DC input. 


Lesson 20 
Test Point 2—The NAND 
Gate Processor at Work 


When the inputs are connected to ground, the output. 
will be internally connected to voltage. Try it out! 

For ће NAND gate, if the inputs are connected 
to voltage, the output should be connected to 
ground. Conversely, if the inputs are connected to 
voltage, the output is internally connected to 
ground. The results happen instantly. Take а 
‘minute and understand the NAND gate. 


What to Expect 


With the system at rest and the push button 
untouched, measure the voltage at the output of 
the first NAND gate at pin 11 (Table L20-1), 


TABLE 201 МАМО Gate Logic Table 
Input А Input 8 Output. 
High High Low 
High Low High 
Low High High 
Low Low High 
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The First NAND Gate Circuit 


The measurement for TP2 is at pin 11 
Referring to the schematic in Figure L20-1, this is 
right at the output of the first gate, but before the 
diode. 


Record all of your results on the data table at 
the end of Section 6. 
1. Measure the voltage at TP2 with the push 
button open and record your results 
= Because pins 12 and 13, the inputs to the 
NAND gate, are high, the output at pin 11 
is low, 
= This would be the expected value of the 


‘output when the circuit is "at rest.” 


2. Measure the voltage at TP2 with the push 

button held closed and record your results. 

= Both inputs of the NAND gate are now 
connected directly to ground; that is to say, 
they are tied to ground, as shown in Figure 
120-2. Remember that in the NAND gate, 
if either input receives a low, it produces a 
high output 

m This would be the expected value of the 
output when the circuit is just started, or 
“activated.” 


‘The output at pin 11 is normally low when the 
circuit is at rest. Remember low equals ground. 


ove 
b When pin 11 is Hi 
RI voltage pushes through} 
Di and ile CI. 
Ts 
тне) 
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This is how the output at TP2 would look on an 
oscilloscope. Figure L20-3 shows where the 
voltage would be when the circuit is at rest, Figure 
120-4 shows where the voltage would be when the 
plunger is held down and pin 11 is connected to 
ground, 
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‘The voltage produced at pin 11 pushes through 
the diode and gets trapped on the other side. 
Referring to the schematic in Figure L20-4, it 
‘would be okay to say that the voltage and current 
are trapped on the right side of the diode and not 
able to drain to ground through pin 11. It reaches 
ground another way. 


Lesson 21 
Test Point 3—Introducing the 
Resistor/Capacitor Circuit 


You are introduced to a resistor/capacitor working. 
as a pair to control timing, You saw this briefly 
‘when you were introduced to capacitors in Part. 
One. This is called a resistor/eapacitor (RC) 
circuit, This is actually one of the major 
subsystems in electronics used to control timing 
Here it is used to control how quickly the voltage 
to the second NAND gate drains, which controls 
how long the LED stays on. In an RC timing 
circuit, imagine this: The capacitor is like a sink 
and holds the charge. The resistor is like a drain 
pipe. It allows the charge in the sink to flow out. 


Note that TP3 can be considered anywhere 
along the common connection of DI, R2, and СІ 
and pins 1 and 2, They are all connected together 
as they are shown in Figure L21-1 


Test Point 3—introducing the Resistor/Capacitor Circuit вз 


Record all of your results on the data table at 
the end of Section 6, 

1. Before you take any measurements, allow the 
circuit to remain unused for at least a minute. 
Measure the voltage at ТРЗ with the push 
button plunger untouched and record your 
results 

2. Measure the voltage at TP3 with the push 
button held closed and record your results, 
Figure L21-2 shows that as long as the NAND 
gale's output at pin 11 is high, the voltage and 
current push through D1 and do two things. 
‘They influence the inputs of the second 
NAND gate and fill the capacitor 


ove 
v When pin 11 is Hi 

RI voltage pushes through}, 
Diana с. 


3. Now keep the probe at ТРЗ. Release the push 
button (PB) and watch the DMM. What 
happens here is completely different from ТР 
or TP2. The voltage slowly decreases. If you 
ме using a poor-quality DMM, the voltage 


84 sectione ш 


will drain through the probe in less than 
2 seconds. Ideally, it should take over 
20 seconds to drain to near 0 volts. 


What Is Happening Here? 


‘The illustrations in Figure L21-3 and Figure 121-4 
show that when the PB is released the output at pin 
11 goes low. The diode traps the voltage on the 
“right” side. The capacitor holds the voltage that 
influences the inputs of the second NAND gate at 
pins 1 and 2. Meanwhile, the voltage is draining 
from CI through R2. 


Pins 1 & 2 respond 
to the voltage stored 
RI in СІ. That voltage 

drains through R2. 


Pins 1 & 2 respond 
Jo the voltage stored 


You can see the voltage draining on your DMM, 
[3 


When a resistor and capacitor are used together 
like this for timing, this is 
circuit 


ferred to as an RC 


The First NAND Gate Circuit 


Now consider how this affects the inputs to the 

second NAND gate 

* The voltage at pins 1 and 2 has just moved 
from 0 (low) to 9 volts (high) instantly. No. 
problem. 

= Вы the most important point here is that this is 
digital. t works in highs or lows, ons and offs. 

* The RCs voltage is analog. Inputs are 
designed to respond to analog inputs. The input 
for the second NAND gate is sliding 
downward, controlled by the RC circuit. Where 
along that sinking voltage path do the second. 
gate's inputs at pins 1 and 2 switch from 
sensing the voltage as high to sensing that 
input as low? 

Start the circuit again and carefully watch the 
DMM. What is the voltage when the LED turns 
off? 

What's that you say? It looks pretty close to 4.5 
volts 

That's right, but only if you use precisely 9 volts 
here. 


Note that Figure L21-5 shows how the falling 
voltage would be shown on an oscilloscope. The 
vertical lines are used to measure time. The time 
units here are very large for electronics, 
representing half-second units. 


„+, 
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Remember that digital inputs are designed to: 

= Sense anything above 1/2 of V+ as high. 

= Sense anything below 1/2 of V+ as low. 

* The state of the input changes at half of the 
voltage supplied to pin 14. 

= Ifthe voltage powering the chip through pin 14 
is 9 volts, the state of the inputs to the gate 
changes from high to low at 4.5 volts. 

= Ifthe supply voltage is 12 volts, the inputs to 
the gate will change from high to low input at. 
6 volts. 


Exercise: Test Point 3 and Introducing the RC Circuit 

1. Record the “at rest" voltage of TP3 on the 
data sheet at the end of Section 6, 

2. Push the button's plunger and hold it closed 
while you check and record on the data sheet 
the voltage at TP3. 

3. How much voltage is used up by the diode 
(ip2@HI = зені = V used)? Diode 
voltage v 


4. Describe what happens to the voltage on the 
DMM when you release the push button, 


5. How long did the LED stay on for your 
circuit? s 


6. What was the voltage on your DMM. 
for TP3 when the LED was turned off? 
v 


7. How much time does it take for 
the voltage to drain to 1 volt? s 


в. What is the capacitor in the RC circuit being 
compared to? A 

9. What is the resistor in the RC circuit compared 
to? The 

10. Replace R2 with a 20-megohm resistor. 
How much time does the LED stay 
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Tl. For R2 = 20 МО, what is the voltage when 
the LED turns off? V. Is the LED 
going off at almost the exact point when the 
capacitor is half drained? Yes or No? It should 
be very nearly the same as before. Why would 
you expect this? 

12. With R2 = 20 MOQ, how much time does it 
take the voltage to drain to 1 volt? s 
How does that relate to the time it took to 
drain when it was the 10-megohm resistor? 


13. Reset R2 back to 10 megohms. Replace the 
capacitor with the value of 10 pF. What is the 
time for the LED to stay lit with the capacitor. 
10 times larger? s 

Was that predictable? 

14, Use this as a rough formula for RC timers. It 
gives ап estimate of the time it takes an RC 
circuit to drain from being filled to when itis 
near the voltage that affects the digital inputs. 


RIC=T 
Ris in ohms. 
C is in farads, 
T is time measured in seconds. 
Here 
C = LuF = 0.000001F = 1 x 10°F 
Also 
R = 10 MQ = 10,000,000 п 
RxC-T 
(1 x 107 Q) x Q07F) = 105 
See Table L21-1 
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TABLELZI Component Values. 


Capacitor Resistor Expected Real 


The First NAND Gate Circuit 


а R2 TimeOn Time 
1 d! юм юз . 0. 
2 о м 20S ___ 
о мо о 
a ок 22m __ ___ 
5 ioa алма 


15. Now check each RC timer in your circuit. 

See if your predictions are close. They 
should be in the ballpark. 

This is not a precise timer. RC circuits are 
аз accurate as the components that make 
them. Consider what affects their accuracy 
= The resistors supplied have a tolerance of 

5 percent 
= Aluminum electrolytic caps generally have 

а tolerance of 20 percent. 

16. Look at your predictions and results. There. 
should be an obvious pattern, Describe the 
pattern you see developing. 


Lesson 22 
Test Point 4—The Inputs 
Are Switches 


You now get a close-up view of the output of this 
circuit. The LED is removed so you can get 
"clean" voltage measurements. Also, you start to 
play with the circuit's output. 

Remove the LED as shown in the schematic in 
Figure L22-1 for measuring the voltage at ТРА. 
Remember to record all of your results on the data 
table at the end of Section б. 

Record the voltage at TP4 while the circuit is 
at rest. 


Now push the plunger of the push button. It 
isn't necessary to continue holding it down, 
Record the voltage while the circuit is active. 


What Is Happening Here? 


Figure L2: 
the circuit when itis at rest. There is no voltage 
stored in C1. The inputs to the second NAND gate 
at pins 1 and 2 are low. 


2 shows clearly what is occurring in 


When the push button’s plunger is pushed, the 
output of the first МАМО gate goes high, filling C1 
and providing a voltage nearly equal to V+ to the 
inputs of the second NAND gate. This is shown in 
Figure 122-3. 

When the push button is released, as shown in 
Figure L22-4, the capacitor starts to drain through. 
R2. But as long as the inputs at pins 1 and 2 sense 


а voltage greater than half of the voltage provided 
to the system, they continue to see this as a high 
input. 

When the voltage stored in C1 drops below the. 
halfway mark, as shown in Figure 1.22.5, the 
inputs now see the analog voltage as low. The 
internal circuit reacts appropriately. The switches 
reroute the voltage supplied to the chip to the 
output of the NAND gate, Pin 3 goes high. 
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Test Point 4—The Inputs Are Switches 
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Figure L22. 


ove 
RI 


When pin 1 is Hi 
voltage pushes through 
ci 


ove 


3 TP4 
© 


Pins 1 & 2 respond. 
to the voltage stored 
in C1. That voltage 
drains through R2, 


Figure L22. 
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Pins 1 & 2 respond 


The First NAND Gate Circuit 


ov 


3 TP4 
+ 


Now put the LED back into the circuit, as 
shown in Figure 1.22.6, 


‘There is some further testing to be done, but 
first, а puzzling question in two parts. 


Part 1: Why does the LED stay off when the 
output from the second МАМО gate at pin 3 
goes high? 
In an effort to answer this question, try this: 
1. Stand up. 
2. Put your palms together in front of your chest. 
3. Push them together with equal force 


Why don't they move? Because each hand has 
equal force pushing in opposite directions. One 
force cancels the other. There is no movement. 
‘This concept is also shown in Figure L22-7. 


V+ 


‘The LED stays off when the output at pin 3 
provides an equal force to V+. It is like having 
both legs of the LED connected to voltage at the 
same time. Nothing is going to happen. 


Part 2: Remember, there were two parts to the 
question. 


How does a "low" output of 0 volts turn the 
LED on? 

Look at the schematic diagram in Figure L22-4 
closely. The inputs act only as switches. They 
reroute the output to voltage or ground, depending 
on the conditions. Here, when the output is 
connected to ground, the voltage moves from V+, 
through the LED, through the IC, to pin 7, which. 
is connected directly to ground, 


Lesson 22 
‘Think about the beauty of it. 

= When a digital output is Hi, it can be used as a 
voltage source 

‘= And when the output of a digital system is low 
it can be used as ground. Figure L22-8 gives, 
pause for thought. 

[oss — — 


Exercise: TP4—The Inputs Are Switches 


Table L20-1 is a detailed outline of the system at 
rest. Make a detailed outline for the active system. 


1. Make a detailed outline for the ACTIVE. 


= Test Point 4—The Inputs Are Switches вә 


2. Connect the LED as shown in Figure L22-9. 
а. Describe what the circuit does now when it 
is at rest. 


Describe what the circuit does now when it 
is active. 


c. Explain what is happening. Keep in mind 
the fact that pin 3 is the output of the 
second NAND gate. 


Section 6 Data Sheet 


Record all of your results from Section 6 in the 
data table in Table 1.22.2. There appears to be a 
huge amount of information. This single table can 


system. be used for your convenient reference and review. 
Input 
Processor. 
Output 
TABLE 1221 Outline of System at Rest 
input At rest, the inputs to the first NAND gate at pins 12 and 13 are tied to V^ through RI 
Processor 1. Because the inputs to the first NAND gate are both high, the output is low. 
2. The capacitor has little or no voltage because it has drained through R2 
3. The inputs to the second МАМО gate are both low. They are tied to ground 
through R2. 
4. Because the inputs to the second gate are both low, the output from the second 
gate Is high. The second gate acts as a source for voltage. 
Output Because there is no voltage difference between V+ and the high output of the 


second МАМО gate, there is no pressure to push the current. The LED remains off. 
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The First МАМО Gate Circuit 


TABLE 122-2 Data Table 


System at Rest 
PB unpushed for 1 minute 

Tei 

TP2 

трз° 

TPA A (no LED) 

ТРАВ (LED In) 


What was the voltage to the inputs of the second NAND 
input and the LED was tumed off? 


System Active 


РВ pushed Immediately upon release. 


te when they sensed a change from a high input to low 


Analog Switches 
for Digital Circuits 


Is rum REALLY GOLD at the end of a rainbow? 
That's only wishing for power. But the knowledge 
of how to use voltage dividers? THAT is POWER! 
‘There is real power in this knowledge! Knowing 
this gives you the power to control, Electronics is 
about control 


Lesson 23 
Understanding Voltage 
Dividers 


While playing with a potentiometer and one fixed 
resistor, we can adjust the pot's resistance to give 
us any voltage at the midpoint. We can use this 
flexibility to our advantage, but first, we have to 
understand what's happening so we can control it. 


You know that voltage is used as it passes 
through resistor loads. The higher the value of the. 
resistor, the greater the amount of voltage used. 
You already know, as well, that all the voltage is 
used from V+ to ground. So far, so good. Here, 
же use two resistors to give us any voltage we 
want at the midpoint. We divide the voltage. 
‘There is even a simple math formula to predict 
the outcome. 

Here we will apply our knowledge to build 
switches that control the circuit, Some have 
moving parts, but others don't, The projects you 
will be building can use many types of switches. 
Here are some examples. 


Figure L23-1 shows a simple motion detector. 
You can make many physical switches that work 
like a push button. 


wan 


= 
p 


| 


It can be made small enough to be hidden in 

small boxes or cans. 

= It can be made sensitive enough to trigger. 
"when a person walks by on a wooden floor, 
Figure L23-2 uses what is referred to as a break 

beam. The sensor acts like a dark detector. It 

requires a source of light to keep the light- 

dependent resistor at a low resistance. If the beam. 

of light is interrupted, the resistance increases. 

‘The changing voltage level triggers the inputs. 


| re =a 
1 еы 
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E 
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By trading positions of the resistor and LDR, 
you create alight detector. Such a device can be 
used to alert you when a car turns into your 
driveway. The headlights would trigger this unit, 

At what voltage do digital inputs sense the 
change from high to low? Ideally, it would be right 
at half of the voltage supplied to the system. 

‘That means that if V+ is 9 volts, the inputs sense 
the high-to-low change as V+ falls below 4.5 volts. 

How do we get the inputs to change from high 
to low at the first gate? Right now, as you can see 
in Figure L23-3, you have the normally open PB to 
connect those inputs directly to ground when you 
push that plunger, 

IVDC Үрс 
RI 


Analog Switches for Digital Circuits 


Modify the Circuit 
Remember always to detach your power when 
making changes. 


Make the three changes on your solderless 
breadboard that are shown in Figure L23-4, 


1. Replace the PB with the trimming 
potentiometer. 


2. Replace RI with а 39-kilo-ohm resistor 


з. Remove C1. You remove the capacitor so that 
the circuit reacts instantly 

Now put the trim pot back into the circuit. Turn 
the trim pot backward until the LED goes ой 
Remove it again and measure the resistance at that 
point, Actually, it will be much less than 39 kilo 
ohms. But this is an introduction to voltage 
dividers. Let's keep it simple, 


What to Expect 


1. Tum the trim potentiometer to full resistance. 


2. Measure resistance between A and center. 
(B is unconnected.) 


3. It should be near 100,000 ohms. 
4. Attach the power. 
5. The LED should be ой 


Lesson 23 


. Adjust the trim pot until the LED goes on. 
It should stay on. 


7. Disconnect the power; remove the trim pot. 


j. Measure and note the resistance between A 


and center now. 


How It Works 
We can use different resistors and variable resistor 
to create changing voltages similar to what we did 
with the night light. 

Remember the night light? This is for reference 
only. Don't rebuild it. 


Think of how the night light worked. Use Figure. 


123.5 as a reference. 


* The NPN transistor needed positive voltage to 


its base to turn on. 


= Understanding Voltage Dividers өз 


The potentiometer adjusted the amount of 
voltage shared by the 22-kilo-ohm resistor and 
the LDR. 

In light, the LDR had a low resistance, 
allowing all of the voltage to flow through to 
round. Because the base of Q1 got no voltage 
the valve from C to E stayed closed, 

The resistance in the LDR increased as it got 
darker, providing more voltage to the base of 
the transistor, pushing the valve open. 


As the voltage flowed through the transistor 
the LEDs turned on. 


We can apply the same idea to the digital circuit 
inputs, as we can see in Figure 123-6 


Figure 123. 


= EJ 


Figure L23: 
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Remember: By simple definition, a ci 
all of the voltage between the source and ground, 


t uses 


1. Two resistors set between voltage and ground 
use all of the voltage. 

2. The first resistor uses some of the voltage, and 
the second uses the rest. 

з. I you know the value of each resistor, you 

ın figure the voltage used by each one using 

simple ratios. You compare the partial load to 

the whole load, 


Look at Figure 123.7 as an example. Here 
RI = R2. 


RI = юк 
R2 = юка 
9y 


When RI = R2, the voltage at the midpoint is 
exactly half of V+ because each resistor uses 
exactly half of the voltage. 
Ri 
v (E) = voltage used 
(иеш) "995 


)eas 


This gives us a number of 4.5 volts used. 


око 
ОКИ 10807 


Why does the voltage split like this? 


Analog Switches for Digital Circuits 


Simply because the resistor is а load, The larger 
the individual load when compared to the total 
load, the more voltage is used up. If there are two 
loads of equal value, they both use the same 
amount of voltage. 


Build on Your Breadboard R1 = R2 


Do nor take apart your digital circuit. 


Build the setup of two resistors on a separate 
spot of your solderless breadboard (SBB). 


RI = 10k 
R2 = юка 
Measure and record the voltage at these points 
Voltage from V+ to ground = total 
voltage. 


Voltage across RI, from V+ to midpoint 
= voltage used by RL 
Voltage across R2, from TP to втош = 
voltage used by R2. 
The voltage measured across R1 and R2 should 
be the same and equal to half of V+. It may be off 
by a few hundredths of a volt because of the 
following: 
1. The voltmeter acts as a third load and affects 
the circuit 

2. The resistors have a range of accuracy of plus 
‘or minus 5 percent, That means a 10-kilo-ohm 
resistor could have a value of 9,500 ohms to 
10,500 ohms. 

‘The ideal statement for voltage at the midpoint 
when RI = R2 is that the voltage is divided by 
half. 


‘The load uses that portion of the voltag 
ratio compared to the total load. 


Build on Your Breadboard R1 > R2 


What happens when we build a voltage divider of 
unequal parts? 
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Exercise: Understanding Voltage Dividers 
Predict the voltage in a voltage divider if you have 


exactly 9 volts 


Don't breadboard these voltage dividers. 
Use the formula, And don’t forget: 


Total — Used = Remaining. 


LR -ikD 
R2 = юк 
Midpoint V = 
2 RI = 1000 
з= 
Here is what happens when RI is 10 times the v^ 
value of R2, as laid ош in Figure 123. Replace 
R2 with a L-kilo-ohm resistor. з. Ri = 1k 
If, for example R2 = 1000 
V+ = 90V Midpoint = ___ 
RI = око 4. RI =зәка 
m-ikn R2 = оок 
Again, figure the voltage used like this. Midpoint V = 
5. RI =39k0 
(ree) = ne" 
9v WOR 10. + Ik) = 82V MidpointV = 
But remember that the important information 6. Br-212MD 
really isthe voltage remaining R2 = оок 
RI uses up 10/11 of the total voltage. That is MidpointV = 
8.2 volts to be exact. The voltage left at the Ra 
midpoint should be about 1/11 of the total because: айд 
‘otal volts = used volts = remaining volts Me cr 


111 1011 = 1/11 

9V-82V = 08V 

Itis important to be able to predict the voltage 
at the midpoint. 

‘This allows you to trigger a digital circuit with 
whatever switch you create. 
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Lesson 24 
Create a Light-Sensitive 
Switch 


Here, the trim pot is replaced by an LDR to create 
a light-sensitive switch to trigger ће NAND gate. 
It is a voltage divider that uses a light-dependent 
resistor as one of the loads. 

Remove the last section's two-resistor voltage. 
divider setup from the SBB so they are no longer. 
in the way. 

‘The inputs to the first gate are held high via 
connections through R1. The circuit is at rest. No, 
it is not off. The circuit is off only when the power 
is disconnected (Table L24-1), 


TABLEL243 МАМО Logic Table 
Input A Input 8 Output. 
High High Low 
High Low High 
Low High High 
Low Low High 


Dieconnect power when you 
5 
change parts on the breadboard 


Refer to Figure L24-1 as we do a quick review 
of how the trim pot worked as a switch. 


Analog Switches for Digital Circuits 


‘The 100-kilo-ohm trim pot replaced the 
normally open push button with a sliding 


resistance. As the trim pot changed resistance, the 

ratio of the voltage divider changed. Notice what 

happened to the output of the circuit as you 

adjusted the trim pot back and forth, 

= As you increased the resistance, the voltage to 
the first NAND gate's inputs increased. It was 
harder for the voltage to reach ground hecause 
of the increased resistance of the trim pot. 

= The inputs to the NAND gate were connected 
то voltage, giving a low output from the first 
gate, 

m With the first gate inputs connected to a high, 
the system was at rest 


Modifying the Circuit: 
The Light Detector 


The capacitor remains our (disconnected) for this 
lesson, Leaving it in will delay the change in 
output and confuse what you should see. Now try 
the other variable resistor, the LDR. 


1. Remove the trim pot. 


2. Place the LDR into your ci 
Figure 124-2. 


i as shown in 
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What to Expect 


1. When you attach the battery, the LED should 
turn on instantly because this circuit is at rest 
in the dark. 

2. Because this setup is active in the light, you 
will have to place the circuit into a dark 
situation for it to be at rest. 

з. When the resistance of the LDR goes down in 
the light, the inputs to the first NAND gate 
sense that decrease in voltage. When it drops 
below half of the voltage from the power 
supply. they sense this as a low input. 


Modifying the Circuit: 
The Dark Detector 


Reverse the positions of R1 and the LDR as shown 
in Figure 124-3, This simple change creates a dark 
detector. It is at rest in the light, and becomes 
active if the resistance of the LDR goes above 

39 kilo-ohms, 


Figure 24-3 


‘This setup needs to be in constant light to keep 


the circuit at rest. It will detect a break in a li 
source. If you put the circuit in the light and an 

object breaks the light source to the LDR, it will 
start the circuit. A common favorite is to put this 


switch onto a toy car. Its headlights turn on every 


time it goes under something. 


Lesson 25 
The Touch Switch 


This switch depends on the fact that your skin has. 
a resistance that is always between 100 k and 

2 МО), depending on how sweaty you are. We 
exploit this natural resistance in a voltage divider. 

1. Set your digital multimeter to resistance, 

2. Grasp a probe in each hand. 

The resistance reading will constantly change. 
but should stay in the same range—somewhere 
between 100,000 ohms (100 k£2) and 1,000,000 
ohms (1 МО), 
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Now change the beginning portion of the circuit 
to resemble the schematic shown in Figure L25-1. 


oo 
ЕЕЕ: 


1 
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Vtotal 


VRI 


Viotal -VRI 


<Vo 


What to Expect 
1. Attach your battery. 


2. Touch your finger to both of the wires at the 
same time, 


‘The LED turns on when your finger touches 
both wires that make the touch switch, 


How It Works 


Figure L25-2 demonstrates the effect of the 
finger's resistance when you become part of the 


circuit. The input pins 12 and 13 sense less than 


Figure 2: 


half of V+ when the finger touches. A voltage 
divider only exists when there are two resistors 

So consider: Is there a voltage divider when you 
are not touching the contacts? 

Figure the actual voltage at the inputs to the first. 
NAND gate when the finger is touching. Assume 
you have a very dry finger and it has a resistance. 
around 1 megohm. 


The NAND Gate Oscillator 


Have vou seen Тик Уля or Oz? Don't be 
frightened, and don't "ignore the man behind the 
curtain.” Any technology that one does not 
understand is often interpreted as "magic!" 


Knowledge, Design, Control 


As you start to learn how to control digital inputs, 
you actually start to understand how some of the 
‘whiz-bang” electronics around you actually work. 
Go out and buy a copy of a monthly electronics 
magazine. You will actually understand more than 
you expect. Remember, electronics is not hand— 
just lots of new information, 


Lesson 26 
Building the NAND 
Gate Oscillator 
Here, just like the title says, you will incorporate. 
the two unused NAND gates of the 4011 and build 
an extension onto your existing circuit. That 
extension will create а flashing output. 

‘Add to your breadboarded circuit, Don't strip 
your breadboard. 

Here you will get some dramatic changes by 
adding three basic components and changing some 
wiring to use the other two NAND gates. 


Note what is needed in Figure L26-1 and the 
Parts Bin, 


RET and REZ are highlighted 
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a RomA 

m R3470 KO (new) 

= R422 MO (new) 

a слав 

* C21 pF (new) 

= DI—4148 Signal diode 

* LED—S mm red 

= 1C1—4011 Quad NAND gate 
* PB—Normally open 


‘There are only four points connected to ground 
now. Make sure that inputs 5/6 and 8/9 are по 
longer connected to ground. 


What to Expect 


Press the button to make the circuit go "active. 
‘The LED should flash once a second for about 
eight seconds. It stops and automatically returns 
to its rest state 


If It Isn't Working: 
Problems and Troubleshooting 


This troubleshooting guide will help you with the 
oscillator prototype on your breadboard and your 
finished project. 


‘The intent of the troubleshooting guide is to 
help you locate the problem causing your circuit 
motto work. The hardest part of troubleshooting is 
finding the source of the problem. Once you find 
the cause of the problem, it's usually not difficult. 
to fix it. 1 don’t go into detail on how to fix it once 
you've located it. Upon closer inspection, that 
becomes self-evident, 


The NAND Gate Oscillator 


Something to consider: If your LED is flashing. 
faster than 24 frames per second, it looks like it is 
on steadily to you. Did you know that if the LED is 
blinking at 24 Hz or faster, your eyes tell you it is 
not blinking at all? That is why movies are shown. 
at 26 frames per second. You are sitting in complete. 
darkness for half of the time. You just can't notice 
it. Old silent movies are stuttering and jerky 
because they were often done at а rate just less than 
24 frames per second. You can notice that. 

‘There are usually four major problems that 

occur with this circuit, 

1. Attach power, and the LED lights up but does 
mot blink. Start at number 1 on the checklist 
below. 

2. The LED blinks as soon as you attach the 
battery. Start at number 1 on the checklist 
below, but pay careful attention to the first 
gate. Something is triggering the inputs at 
pins 12 and 13. 

3. The LED is off until you activate the circuit. 
‘The LED turns on bat does not blink. It does 
time off properly, Problems at RC2, Check 
R3, R4, and C2 connections and values. Then 
start at 10. If you don’t get half of V+, return 
to start at 1 

4. The LED is off and stays off. Is your power 
supply connected? Start at 1. Do not just 
insert a fresh 4011 chip into the circuit. Ifa 
physical error blew your chip, that same error 
will keep on blowing chips until you fix it. 


Troubleshooting 
If you find a step checks out OK, then move to the 
next step. If not, do what is recommended. 
1. Visually inspect all connections. 
= All pins on the 4011 chip should be used. If 
you find an open pin, something is missing. 
= A wire left in from the previous setup could 
still be connecting pins 1 and 2. 
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= Pins 5 and 6 are connected, but the wire 
connecting these to ground needs to Бе 
removed. 

* Pins 8 and 9 are connected, but the wire 
connecting these to ground needs to Бе 
removed. 

= Make sure that none of the bare legs of the 
parts are touching at crossovers, creating a 
short circuit 


Look at all parts that have to be put in with 
polarity in mind, Positive must be toward 
V+ and negative toward ground, 


= Capacitors 1 pF and bigger 

= Chip 

= LEDs 

= Transistors (Lesson 32) 

= Diodes 

= Speaker (Lesson 29) 

Check that the IC has power. 

= Note that V+ is being supplied to pin 14. 
Check that voltage is being supplied from. 
the battery to the V+ line on the board. 

= Check that there is a wire connecting pin 
14 to the V+ line 

Note that ground has only four connections, 

Check that there is continuity from the small 

button on the battery clip to the ground line. 

= Pin7 

aR 

вс! 

= Contact to the input switch 

Here you are looking for short circuits in your 

wiring. This can also be caused by sloppy 

soldering. 

= Disconnect the power and replace the chip 
in the breadboard with a chip seat (empty 
socket). 
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= Get a multimeter and start checking at 
points noted. Infinite or over limit means 
that there should be absolutely no 
connection between the two pins with 
the chip removed (see Tables 126-1 and 
126-2). 

= Zero ohms means there is a direct 
connection. 


TABLE 126 Measure the Resistance at Each 


Leg of the Chip with the Black 
Probe Connected to Ground 

Red Black Expected 

Probe at Probe at Resistance 

Pio? Infinite 

Pin 2 Pin 7 Value of R2 

раз pin 7 Infinite 

Pin 4 pin 7 Infinite 

Pins Pin 7 Infinite 

Pin 6 pin 7 Infinite 

Ping Pin 7 Infinite 

Ping Pin 7 Infinite 

pin 10 Pin? Depends on the 


output; disconnect 
the output, and it 
should be infinite 


Pian Pin 7 Infinite 
Pin 12 Pin 7 Infinite 
Pin 13 Infinite 
Pin 14 Pin? Infinite 


6. Replace RI with 100 kilo-ohms (20 megohms 

is too sensitive and will start the circuit, 

= With the battery connected, check that the 
voltage at pins 12 and 13 is well above half 
voltage when the switch is “open.” 

= Check that the voltage at pins 12 and 13 is 
well below half voltage when the switch is 
“closed.” 
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TABLE L26-2 Measure the Resistance from 
Each Pin to the Next; the Chart 
Assumes that RC2 Oscillator Is 

installed O | 

Red Black Expected 

Probe at Probe at Resistance 

Pint Pind Infinite 

pin 2 Pin 3 Infinite 

pin 3 Pina Infinite 

Pina Pins Infinite 

Pins Pin 6 on 

Infinite 

pin 7 Рав Infinite 

Ping Pino on 

Pino Pin10 Infinite 

pin 10 Pinn Infinite 

Pinn Pin 2 Infinite 

pin 12 Pin 13 on 

Pints Pin 14 Value of RI 

[m Pint Infinite 

7. With the battery connected, check the voltage. 


at pin 11 when the switch is "open." It should 

read 0.0 volts (low). 

= Close the switch and check the voltage at 
pin 11 when the switch is “held closed." It 
should be V+ (HD. 

= If pin 11 does not respond properly, either 
the gate is burnt out or pin 11 is 
‘accidentally connected to ground or 
somewhere else. 

With the battery connected, check the voltage 

at pin 2 (RCI) when the switch is “open.” It 

should be sinking toward 0 volts 

= Check the voltage at pin 2 (RCI) when the 
switch is “held closed.” It should be up at 
full voltage. 
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10. 


п. 


12. 


зз. 


= IF RCI does not fill, check the value of R2. 
‘Also, check if diode 1 is in the right way. 
Then replace DI with a power diode 
144005, The signal diode might have burnt. 
ош. Also, check for accidental connections 
to ground or somewhere else. 


. When pin 2 is low, pin 3 should be high, 


Conversely, when pin 2 is high, pin 3 should 

be oscillating. 

= Use a multimeter to check if the oscillator 
is working at pin 3. 

= IF RC2 is set for slow pulse of 2 Hz or 
slower, the reading will swing from V+ 
10 0 volts. 

= IF RC2 is set for a faster frequency, the 
reading will stay at half of V+ 

= For example, if V+ is 9 volts, the meter 
will read 4.5 volts because it will average 
the voltage swings between 9 and Û volts. 

The output at pin 3 should be directly 

connected to pins 5 and 6. The reading at 

pins 5 and 6 will be identical to the reading. 

at pin 3. 

‘The output of pins 5 and 6 is at pin 4, Check 

to see that the gate is working. 

‘The inputs to the fourth gate, pins 8 and 9, are 

connected directly to pin 4. Check to see that 

the gate is working, 

Is your output device working? 

= Is an LED burnt out? Test them singly in a 
9-volt system with а 470-ohm resistor 

= Perhaps your speaker is broken. Check 
continuity on the speaker wire. 

= Is your transistor the correct value? Maybe 
it is burnt out. Table L51-2 guides you 
through testing of transistors. 
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Lesson 27 
Understanding the NAND 
Gate Oscillator 


Table L27-1 describes the present system. It is an 
езеп closer look at how the NAND gate works. 
The NAND gate oscillator is widely used because. 
it can be tuned easily using an RC. Watch for the 
new vocabulary, Master the material now or be a 
slave later. 
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TABLEL27-2 Logic Table for the NAND Gate 
Input A Input в Output. 
(Pin 2) (Pin (Pin 3) 
High High Low 
High Low High 
Low High High 
Low Low High 


= Di traps the voltage on RCI side. 


= Ci fills, 


TABLE L27-1 Тһе System Diagram as It 


Exists Now 
input Processors Output. 

Push ^ RCkPushon/ LED flashing once 
button timed off about рег second 


10 per second 
RC2-NAND gate 
RCM oscillator 

At 1 flash per second. 


= R2 drains the voltage. 

‘The action of an RC circuit is always the same 
‘The only difference is the speed that the circuit 
fills or drains. Figure L27-1 reviews that basic 
action, 


Recall the logic table for the NAND gate 
(Table 127-2). 

In review, recall what happens at RCI, Gate 1 
is used to start the RCI. RCI's СІ fills and drains 
through R2. These control the time the circuit 
stays on. 


= Gate 1 output goes high. 


Pin 2 Input does 
not affect the 
Master/Slave 
relationship 


But we are interested now in RC2. RC2 is made 
of C2 and R4. They use gate 2 to make an 
oscillator. The oscillation action happens at gate 2. 
Look at the setup of gate 2 shown in Figure 
127.2. The high or low state of pin 3 determines 
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TABLE [27-3 System at Rest 
Time 

(Seconds) Input A at Pin 2 Input B at Pin 1 Output at Pin 3 

The system remains at rest until pin 2 Slaved to pin 3 As long as one Input is low, 
changes state when RCI gets charged. the output is high. 

1 Low High 

2 Low High High 

B Low High High 

4 Low High High 


the state of pin 1. Pins 1 and 3 have a special 
relationship. Pin 3 is the master; pin 1 is the slave. 

‘Table 27-3 shows the system at rest. There is no 
activity or changing voltage values happening 
within the circuit, 


So pin 1 is a slave to pin 3. When the system is 
at rest, СІ has less than half of V+. Because pin 2 
is low, pin 3 gives a high output. Note the NAND 
gate's logic in Table L27-2. In fact, if either input. 
is low, the output is high. This is shown plainly in 
Figure 127-3. 


But what happens when the circuit becomes 
active? Fig 


It takes a fraction of a second for the input at 


pin 1 to respond because C2 has to drain, Once it 
goes high, because the capacitor is charged, pin 3 — Ras drained, the voltage at pin | matches the 
goes lov 


ire L27-4 clearly shows that when pin 2 


output of pin 3. Wait!? Pin 3 is now low. So pin 3 
makes pin 1 low, but pin 2 is high. One of the 
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TABLE L27-4 Soros of Actions 
Voltage in RCI System State Time — InputAPin2 — Input B Pin? Output Pin 3 
o Rest o Low High 
o Rest o Low High High 
o Rest o Low High High 
з Active 1 High High Low 
es Active 2 High Low High 
во Active 3 High High Low 
75 Active 4 High Low High 
70 Active 5 High High Low 
65 Active 5 High Low High 
во Active 7 High High Low 
55 Active 8 High Low High 
50 Active з High High Low 
as Active 10 High Low High 
40 Rest " Low High High 
35 Rest 2 Low High High 
30 Rest 13 Low High High 
inputs is low, which makes the output at pin 3 go Animated version of this table is at 
high. This is better than a puppy chasing its tail. ‘www.mbprofessional,com/computingdownload. As 
‘The series of actions is actually laid out very you can see, the feedback loop at gate 2 creates the 
neatly in Table 127-4. oscillation! All animated graphics are available 
online and are listed in Appendix C. 
The system starts at rest. When the system. 


becomes active, oscillating start. 
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How Do We Understand 
What We Can’t See? 


EVEN WHEN WE CAN'T SEE what's happening, we 
can predict, measure, and visualize. 


Lesson 28 
Controlling the Flash Rate 


This lesson explains how it is done and you get to 
do exactly that. You learn the relationship between 
the RC values and the frequency output. 

The values of C2 and R4 that make RC2 
determines the rate of oscillation, The rate of 
oscillation is properly called hertz (Hz). Hertz is 
frequency per second. Another way of saying this 
is how many beats per second. It is a standard unit 


How It Works 


First, an explanation of how the second resistor/ 
capacitor circuit (RC2) works. Then we'll play 
with it. This is not an exact representation of the 
circuit, but it will help you understand what is 
really happening. 

Figure L28-1 shows your original RC2 setup 
where C2 = .1 МЕ and R4 = 2.2 megohms. R4 is 
represented by the pipeline feeding the capacitor, 


Pin 2 is low. The system is at rest and stable 
The high output from pin 3 is defined by the 
inputs. The capacitor C2 is fully charged. There is 

no place for it to empty. 


зыр 


When RCI gets charged, the system becomes 
active, You recognize that the high inputs at pin 1 
and pin 2 create a low output, The low output at 
pin 1 allows the charge held in C2 to begin 

drai 
size of R4. Figure L28-2 shows the action of 
drainage from C2, As long as the voltage is above 
that magical half of the voltage mark, pin 1 sees 


ing. It does so at a speed determined by the 


its input as high. 
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But as soon as the charge in C2 drops below a 
certain point, the input to pin 1 senses that input as 
low. HMM? Pin 2 is still high. NAND gate log 
demands that the output at pin 3 become high, and 
C2 starts to fill (see Figure 128-3). 


ET 


a C2 Filling 
х 


Of course, this continues until it goes above that 
magical marker, when the action reverses again. 
RCI may be set for 10 seconds. RC2 might be set 
for 1 Hz. So by the time pin 2 goes low again, 
RC2 will have filled and drained 10 times. 

RC?'s rate of voltage charge/discharge is 
charted and shown in Figure L28-4, 


Flashing at 1 Hz using .1uF Cap & 22 Ma. 


| Figure 20-4 ИИ 


C2 fills and drains. This creates the analog input 
to pin 1. That sliding up and down input controls 
the digital high and low output shown as thick 
square waves. 

Ihave made the assumption that the power. 
supply is a convenient 9 volts, That makes the 
half-voltage mark 4.5 volts. Notice the grayed area 
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around the half-voltage mark. In simplifying the 
explanation, I have referred to the magical point of 
half of V+. That's not quite true. There is a bit 
more of a range. If the voltage is moving upward, 
it has to rise above about 5 volts to be sensed as 
high. If the voltage is dropping, it has to drop 
below nearly 4 volts before it is registered by the 
inputs as low. 


Modifying the Circuit 


Make sure your power is disconnected, 

Now replace C2 with a 0.01-piF capacitor. Use 
the DMM to check the capacitance, Ideally, the 
capacitor you have is marked the same way as the 
disk capacitor shown in Figure L28-5. There is no. 
standard for marking capacitors. There are several 
generally accepted methods. You can expect to see 
the marking 103Z. That refers to 10 followed by 
three zeros. In other words, 10,000. Disk 
capacitors are measured in picofarads. That is а 
millionth of a microfarad. That is a thousandth of 
а nanofarad. 10,000 pF is 10 nF is 0.01 pF. 


Or it might be marked with 0.01 or even u01 
This refers to 0.01 pF. The label u01 uses the value 
marker as a decimal marker as well. Face it, there's 
not much space. 


This capacitor is 10 times smaller than the one 
you have in the circuit right now. Capacitors this 
small do not have any polarity. There are no 
positive or negative legs. R4 is unchanged at 

22 megohms, 


vur power supply. 


Notice the new setup shown in Figure L28-6. 


сур 
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Flashing at 1 Hz using ТЫР Cap & 2 


Ma 


‘The system is at rest, but C2 is represented as а 
tenth the size as before. So what do you expect 
will happen? 

‘The LED should flash very quickly for about. 
10 seconds, depending on your timing for RCL 
Figure L28-7 shows the reaction by the NAND 
gate to the changing voltages on pin 1 


Ideally, it reacts exactly 10 times faster because 
the capacitor is 10 times smaller, 


Exercise: Controlling the Flash Rate 
Pull R2, the resistor, from RCI. That way you can 
count without worrying about the circuit timing 
ош at the wrong time, 

On your solderless breadboard, you will change 
components to affect the oscillation timing of RC2. 
‘Track your results in Table L28-1 


TABLEL284 Tracking fable 


R4 c2 Comment 


IM Ol uF 


22M0 ОЛЕ Тисе the resistance 


Expect half the rate 
47MD — OluF Тийсе the resistance 
Expect half the rate 
Twice the resistance 
Expect half the rate 


юма олы 


TOMO OOF Tenth the capacity 


47MD ОСТы Half the resistance 
Expect twice as fast 
22MQ  OOIuF Half the resistance 
Expect twice as fast 
IMQ — OOluF Half the resistance 
Expect twice as fast 


Expect 10 times faster flash rate 


Timing Flashes in 10 s. Average 
1 2 a 


TIO Section = 


Is there a pattern when you compare it to the. 
flashing rate using the 0.1 pF capacitor that was 
10 times larger? 


Lesson 29 

Create a Sound Output 
and Annoy the Person 
Next to You 


You adjusted the frequency of RC2, This is a direct 
continuation of the previous lesson, but the LED 
output has a flash rate too fast to see. Did you 
know that people see smooth motion if related 
pictures are presented at 24 frames per second? 
‘That is why movies are projected onto a screen at 
that rate, That is also why we have to move from 
the LED to a speaker. When the LED is 24 frames 
a second or faster, it might appear to dim a little, 
but you won't see it flash. Why does it dim? 
Because itis off half the time. Don't you realize 
you're sitting in complete darkness in the movies 
for half the time, too? 


Modifying Your Circuit 


Don't clear your breadboard. Figure L29-1 shows 
the schematic that you have been using (see the 
Parts Bin). Just replace the LED with the speaker 
and change the values of other components stated 
in the parts list. 
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PARTS BIN 


= RIO MO 
= R2—IOMD 
= RX—U0kü 
= RI22MO 
* C11 pF electrolytic 
= C01 nF 


= DI—4148 Signal diode 
= Speaker—8 0 
= 1C—4011 Quad NAND gate 


Also, if you removed RI for the exercise in 
Lesson 28, put it back in. 


Disconnect your power to make these changes. 
Going from left to right on the schematic 
1. You have a touch switch to activate the circuit 


2. The amount of time the circuit stays active is 
set by R2 and СІ. R2 and C1 make the first 
resistor/eapacitor circuit (RC1), 

3. The rate of oscillation is determined by C2 
and R4 (RC2). 

4. Here, the voltage from pin 10 moves from V+ 
(high) to ground (low) at a frequency set by 
RC2. 


Be cautious. Don't connect your speaker 
directly to a battery or the power supply. 
Small speakers are made with very fine wire. 


Figure L29- 
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Too much current will heat the wire, possibly 
enough to melt it. Such a break would render 
the speaker useless. 


5. Speakers respond only to voltage changes. 
Speakers do not produce sound just because 
V+ is applied to them. Buzzers have a circuit. 
inside. They create their own noise, If you put 
your speaker to voltage, you hear a “crackle” 
эв you connect and another as you disconnect. 
It is merely responding to changes in voltage. 
An excellent explanation about how a speaker 
works is posted at www:howstuffworks.com/ 
speakerl.htm. 

6. Replace the LED with the 8-ohm speaker. 
Note the polarity of the speaker, 

‘The speaker will click slowly and very 
quietly. You may have to use your fingers to 
feel the pulse. It should pulse about 15 to 20 
times in five seconds 

The speaker pulses each time the current is 
turned on, moving from low to high, and each 
time the current is turned off, moving from 
high to low, In the previous exercise you 
pulsed the LED at different speeds by 
changing the rate of oscillation in RC2, 

Your exercise results should have shown this 
pattern (see Table L29-1). 

Decreasing the resistance is like widening the 
drain. Figure L29-2 shows that by decreasing the 
resistor value we increase the oscillation speed 
because И takes less time to fill and drain the 
capacitor. 
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Exercise: Create an Anni 


ing Sound Output 


А quick definition. Hertz 
frequency, specifically de 
beats per second, For example, a system oscillating 


s a measurement of 


ined as a measure of 


at 512 beats per second is more easily stated as 
512 hertz. 

As you do the following changes, note your 
observations in Table L29-2. Remember to detach 
power any time you make a change to your 
prototype on your breadboard, 


TABLEL29-2 Observations 
Resistor Capacitor 

Value R4 Value C2 Description 
AIMO ооьЕ 

22M0 — OQluF 

10M0 Oot WF 

470 kn OOluF 

220% — OOluF 

100 — oQluF 

атка o01 uF 500 Hz 

Now, one more change. Put your ear very close 
to the speaker. Listen for the quiet tone. 

ET O01 uF 1000 Hz 


It's annoying, but very quiet right now because. 
the 4011 IC does not produce very much power at 
the output. So the volume is not much at all. But 
Figure L29-2 offers hope. 


TABLE 129-1 Exercise Results 


Resistor Values Capacitor Values 


лома [m 1 
47 ma [m 
22M0 O1 ue 
ien [m 10 


Flashes in 10 s 


Speed 
Very slow 

Double of previous 

Doubled again 

10 times faster than the 10 MA 
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But first, good oscillator deserves m oscilloscope. 
‘The Lesson after that, 
You Will Learn How To 
Amplify That Output 
| Ficure 129-2 — 


Lesson 30 
Introducing the Oscilloscope 
"This lesson 


= Introduces one of the most important tools in 
electronics. 

= Introduces you to the concept of what any 
oscilloscope can do 

= Shows you how to build a probe to use with 
the Soundeard Scope 

Acts as an introduction to using the popular 
Soundcard Scope freeware 

If you have an oscilloscope sitting on your desk 
at home, you are unique. If you have access to an 
oscilloscope, you are special, 

Otherwise, I recommend the Soundcard Scope 
You can download it from hitp://www-zeitnitz.de/ 
Christian/scope en. It was created Christian 
Zeitnitz, professor of physics at Wuppertal 
University 

Think of the Soundcard Scope as a special 
"skin" for your sound card, Different skins allow 
for different adjustable visual effects that show on. 
your monitor as music plays. Soundcard Scope. 
takes this idea forward a step. The Soundcard 
Scope skin reacts to the internal signals as well as 
"microphone" or "line" inputs to your sound card. 

In the real world, we expect that as price 
increases, complexity and quality should increase. 
Soundcard Scope, however, is priceless. It till 
includes all of the major functions common to all 


Disclaimer 


Safety measures when using Soundcard Scope 
and the Soundcard Scope Probe: 

The Soundcard Scope Probe is designed to 
be used only with your 9-volt systems and the 
proper probe, Make sure you fellow testing 
procedures before you use it. Instructions for 
building the probe are given in this lesson. 

Being software, Soundeard Scope itself 
cannot damage your hardware, but it is very 
‘easy to burn out at least your sound card when. 
trying to investigate signals of unknown. 
amplitude and DC offset. 

So, you must always be extremely careful 
when establishing an electrical connection 
between your computer and external equipment. 
It is a good practice to use a conventional 
multimeter or real oscilloscope to find out 
Whether signal levels are acceptable for your 
sound card. 

Regarding connecting to things besides 
Circuits produced in this book, it should be safe 
to connect to any audio/video equipment using 
standard line in jacks and cables. You may 
consider at least using the Scope Probe to 
decrease the voltage input. Make sure you have 
a stable signal source that allows you to control 
signal level manually, outside of the computer. 

то avoid personal injury, always follow the usual 
safety rules when working with electric circuits. 

SOUNDCARD SCOPE IS SUPPLIED TO YOU. 
AS IS, AND IN NO CASE IS THE AUTHOR OF 
SOUNDCARD SCOPE OR THE ASSOCIATED 
PROBE RESPONSIBLE FOR PERSONAL INJURY, 
HARDWARE, AND/OR DATA DAMAGE, 
PROPERTY DAMAGE, OR PROFIT/LOSS 
ARISING FROM USE OR INABILITY TO USE 
THIS OSCILLOSCOPE SOFTWARE. 

THE AUTHOR/DESIGNER DOES NOT 
GUARANTEE THE FITNESS OF SOUNDCARD 
SCOPE FOR ANY PARTICULAR PURPOSE. 
SOUNDCARD SCOPE IS NOT INTENDED FOR 
INDUSTRIAL OR COMMERCIAL USE. 
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IN GENERAL, USE SOUNDCARD SCOPE AND 
THE ASSOCIATED PROBE AT YOUR OWN RISK. 
ALWAYS CONSULT YOUR SOUND CARD 
MANUAL FOR DETAILS ON CONNECTING TO 
EXTERNAL DEVICES. 


oscilloscopes, plus some added features. Its quality 
is adequate for our immediate needs, One of its 
limitations is that it ignores stable DC voltage, But 
it does respond to changing voltages in the audio 
frequencies 40 Hz to 15,000 Hz. Its biggest 
advantage is the price 


For this particular oscilloscope 


TI 
software, the Input defined by 


Windows “Master Volume” sound mixer. The 
Soundcard Scope software does not communicate 
directly with the sound card. With this in mind, any 
Soundcard Scope problems should be dealt with 
through Windows’ own sound card system. Cheek 
page 8 of the scope's manual. 


As the Digital Revolution became the digital 
standard, oscilloscopes changed too. The best-quality 
scopes still cost in excess of $20,000, An adequate 
beginner's scope would be a two-channel Velman 
handheld scope or extemal USB hardware, starting 
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around $150, For classrooms, $2000 for a good 
quality scope is not unreasonable. Reconditioned 
analog equipment is an option frequently overlooked, 
Equipment that was "top of the line" 20 years ago. 
can be purchased at reasonable cost. These older 
tools give quality outputs comparable to equipment 
that would cost over ten times as much new. 

Your DMM measures voltage. It has no time 
component. 

Oscilloscopes are used to give instant 
visualization of voltage compared to time. Its input 
clips to the system's output and displays a graph of 
the voltage represented on the Y axis (vertical) and 
time shown across the screen horizontally as the X 
axis. You are able to adjust the scales, 

Oscilloscopes specifically create pictures of 
voltage changes over time. A good scope can show 
events that occur at a snail's pace, or И can freeze а 
frame to display microsecond variations 


Initial Walkabout 


Enough of me blathering on. If you do not have 
alternative hardware, download, install, and start 
the Soundcard Scope now. At startup, the 

Soundcard Scope screen looks like Figure L30-1 


tene [ette peta rtt | 
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Be aware that this entire tool is not even a good Return to the oscilloscope screen, The left side 
doorstop unless you have a signal. of Figure L30-4 shows what to expect, It should be 
The Soundcard Scope has some valuable close, so don't worry if it’s not exactly what you 


see, The signal might be too big to fit on the 
display screen. Don't change the signal size with 
the master volume control. Adjust the scale of the 
graph by inserting the number .2 as indicated by 


Click the Signal Generator tab. Adjust the #1 in the Amplitude control area. You can mouse 
frequencies as shown in Figure L30-3. 


features that we are going to use immediately. 


Open and adjust your master volume control to 
match Figure L30-2, and then close it. 


over the knob on any of these to control them. 
Your display should now be similar to the right 
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Figure L30-2 
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ШЇШЛЕШЕШ — Set channel a: 250 Hz and channel 2 at 300 Hz. 
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side of Figure L30-4. Just like on a piece of paper, 
the information in the graph doesn't change—just 
the scale, The notations in #1's display indicate 
that each division has doubled its value. 

‘The more information you have, the better you 
can understand what is happening, Click the starus 
button under Measure, as indicated by #2 on 
Figure L30-4, Choose the Hz and Volts option, 
Check the Frequency and Voltage boxes that pop 
up next to it. An information bar appears at #2's 
display. The fact that the readout should be 250 
and 300, respectively, doesn’t matter. The first 
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number is cut off because of limited space. The 
fact that the reading is off by .01 is irrelevant. 
Wouldn't it be nice to play with one signal at a 
time? Again, it's not hard if you know how. In 
Figure L30-5, #1 shows the box next to Syne CH 1 
& 2 has been deselected. Just above that, at #2, 
click the Select CH button, activating only CH 1 
А #З, you can shift the amplitude of Channel 1 to 
further distinguish it from Channel 2's signal. 
Change its scale to 4 per division as noted by #3. 
Now you have the left screen of Figure L30-5. 
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Wait a minute? Regarding the amplitude, have 
you noticed that the Y axis has no unit. We know 
it’s voltage, but shouldn't it be showing .1 vidiv 
or 4 vidiv? Why just .1 or 4? Here's what's 
happening. As a generic program, it was designed. 
to interact cleanly with a wide variety of software 
and hardware. There is no guarantee of accuracy. 
‘The intent of any scope is to picture voltage 
changes across time and to compare one signal's 
strength to another. Use your DMM if you want 
accurate voltage. 


But there is a definite unit attached to the X 
axis. In Figure L30-5, the #4a display on the left 
screen shows all activity taking place in 20 ms. 
For those of you stuck on fractions, that's 1/50ch 
of a second. If you want to get a closer look, 
change the value at #4 to 10 ms per division, 

‘The signal stretches as itis magnified across time. 
The screen now displays the voltage changes over 
10 ms at #4h. 

This scope is really capable. Here's one more 
thing to play with right now. At #5, click the 
Single button underneath Channel Mode. 

Use the following settings, and you'll create the 
form in Figure 130-6 
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* Amplitude at 2/division 
= Synchronize СНІ and CH2 
= Time at 100 ms 
= Channel Mode = СНІ x CH2 
When you're finished playing, tab over to 


Frequency Analysis to see the screen shown in 
Figure L30-7. 
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Sure enough, the Frequency Analysis feature 
has something to do with frequency analysis. 
Capable of only one channel at a time, this tool 
analyzes individual signals and displays 
component parts, showing relative strengths. 


Building the Scope Probe 


If you already have access to an oscilloscope, you 
don't need to build a scope probe. It а piece of 
‘equipment that you need to be able to test your 
own circuits using the Soundcard Scope on your 
computer. 


What the Probe Does 


‘The probe takes any signal in your circuit, cuts out 
all but 1/1 1th using a simple voltage divider, and 
feeds that remaining fraction to your sound card. 
Your sound card feeds this signal to the Soundcard 
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Scope software, which interprets this signal and 
displays it on your screen. 

Keep in mind that any sound card cannot accept 
more than 2 volts. Anything more than 2 volts will 
cause damage to your sound card. So if your output 
is 9 volts, only Я volts is fed to your sound card. 


‘There are three sections to the probe, as shown 
in Figure L30-8. 


1000a 


Black Clip 


Pingo 
Sound Card 


A more detailed set of photographs is available 
оп the website www.mhprofessional.com/ 
computingdownload. 


The Connecting Clips 

1. You need to have at least a three-foot length 
of speaker cord. Carefully remove one inch of. 
insulation from both ends. 

2. Mark one of the lines on both ends to identify 
it as the same line on both sides. Use this line 
for ground. 

3. Disassemble the clips and slide the covers 
onto the wire. 


4. Twist the end of each wire strand and push 
this strand through the hole at the base of the 
clip as shown in detail in Figure 1.30.9. 


Introducing the Oscilloscope — T7 


5. Lay the insulation into the saddle and use 
pliers to crimp the two sides of the saddle 
over the insulation. This physically holds the 
clip to the wire. 

6. Now solder the wire strand at the bottom and 
clip the extra wire away. You should have 
something similar to Figure L30-10 now. 


7. Slide the covers over the back of the clips. 
This is done easily if the jaws are clamped 
‘open onto something large, 


That should finish the clips 


The Voltage Divider 


The voltage divider is the heart of the probe. It is 
not a regular connector, but decreases the input 
voltage by a factor of 1:11 
Assembling the voltage divider for the scope 
probe requires the following: 
1. Cut the dual cord six inches from the end 
opposite the clips. 
2. Strip at least 1/4 inch (0.5 em) of insulation 
off four ends. 
3. Mark both sides of the ground line, This is the 
опе connected to the black clip. 
4, Figure L30-11 displays how to wrap the wire 
around the resistor leg before soldering. This 
is not critical, but it is very effective. 


a 


Figure L30- 
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5. Slide skinny heat-shrink tubing onto each line 
before you solder. The heat-shrink tubing is 
easier to use than tape. The layout is shown 
here in Figure 130-12. 


6. Move the heat-shrink tubing away from the 
heat of the soldering area until you are ready 
to shrink it into place. Test your parts 
placement immediately after you finish your 
soldering. 

Use the schematic diagram in Figure 
130-13 as a guide to check that your scope 
probe is set up properly (see Table L30-1), 


red 
signal 


10000, 
plug tip 


ыас! 1000. 
ground plug base. 
k= &= — 
TABLE 1301 Scape Probe Checklist 
Probe Values 
Red clip to plug tip iun 
Plug tip to plug base ооп 
Ground line to plug tip 00а 
Signal to ground тка 
Ground to plug base on 
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Then you c 
into place as displayed in Figure L30-14. 


move the heat-shrink tubing 


7. You can shrink the tubing either by using a 
hair dryer on its hottest setting or by caressing 
it with the hot solder pen. 


8. Then slide the wider piece of heat-shrink 
tubing over your voltage divider. Shrink that 
into place over the other heat-shrink joints 

DONE. 


The Jack 


Connecting the plug is the same as connecting the 
alligator clips. 

Remember to slide the heat-shrink tubing onto 
the wire first. 

1. Clamp and solder the ground wire to the long 
stem shown in Figure L30-15. The long stem 
is connected to the base, the lowest part of the 
plug. Now slide the heat-shrink tubing over 
the ground line connection. Make sure there 
are no stray wires, 


2. Lead the signal line between both of the other 
leads. We are going to have only one signal 
feed to the sound card, so both tabs will be 
connected, Solder that line to both tabs. There 
is no need to cover the last connection with 
heat shrink. 

3. Slide the cover back down and screw it over 
the back. 
Again, make sure your readings match Table 

30-1 before you try it out. A wrong connection 

here can be disastrous. 


You will use the scope probe in Lesson 31 


Lesson 31 

Scoping Out the Circuit 
When you do testing and 

reisen tou 


circuit near the computer. The "noise" generated by 
its power supply will corrupt your readings. 


‘We'll start off with a comment about what we can 
realistically expect from the Soundcard Scope. 
First, this is a “low power" circuit. Even though 
the circuit works at 9V, the total power output is 
around .02 watts. Even at that low power, 9V 
threatens any sound card. Second, the scope probe 
reduces the signal's voltage by 90 percent. That 
reduces the power to less than .002 watts. Third, 
your sound card might not respond to these really 
small power signals. So no matter how high you 


9v 
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set the volume control, at best, you still will not 
see signals at Test Point 1 or 2. If you do get a 
signal, it will be badly distorted. 
What I'm saying is that you might not be able to 
get a signal to display for Test Points 1 and 2 
because of the following combined factors: 
1. The power output of the circuit at these test 
points 

. Scope probe (adds to the problem) 

. Sound card 


j. Windows sound control 


sewn 


. The Soundcard Scope 
‘We'll start off with the basic circuit shown in 
Figure L31-1. All of the following work will refer 
to these test points. Necessary modifications to the 
circuit are listed here. 

1. Setup is with R4 = А70 and C2 = 10 nF. 

2. Remove any connections to pin 10 so there is 

a clean output. 

3. Connect pins 12/13 directly to ground so the 

circuit is continuously active, 

4. Now open the Soundcard Scope. Don’t adjust 

anything, 

5. Connect the probe's plug into the microphone 
(line in) connection of your computer. If your 
computer asks you to define the input as “line 
in” or “microphone,” choose microphone 
because it is much more sensitive, 
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Connect your scope probe's clips as noted 
here: 
= The black clip connects to ground and stays 
there, 
= Place a piece of wire into the red alligator 
clip. Use that wire to touch the signal 
‘You will see something similar to Figure 
L312. 


How Do We Understand What We Can't See? 
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(0 signalgenerator in separate window 


6. Now go directly to the Signal Generator, 
Make the adjustments shown in Figure 131.3. 


= Set the channel you are using to 1000 Hz. 
= Adjust the amplitude knob to .1 
7. Shift over to the Frequency Analysis screen. 
= Increase the magnification by 5 to 10 times. 
= Scroll to the lower frequencies (lefi). 
= Figure L31-4 compares the signal from the 
circuit to the Ik Hz Signal Generator's 
signal 
= Remember that the scope probe decreases 
the circuit's amplitude by 90. 


8. Return to the scope view and make the 
following adjustments to get the display on 
Figure 131-5: 
= Expand the time scale (X axis) by 10 times. 

Change the time/div from 20 ms to 2 ms. 
= Expand the amplitude scale by 10 times. 

9. Now that you have a reasonable view of the 


circuit's output, scope out the rest of the 
circuit. 
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Scoping Out the Circuit 


Test Point O 


It is important to understand the scope reading at 
‘Test Point 0. First, check out the voltage using 
your DMM. It should be steady between 8 and 9 
volts, When you first touch the lead of your scope 
probe to TPO, the signal jumps, but then quickly 
settles back to the center and sits there, 

Why? It's easy to understand what's happening. 
The Soundcard Scope responds only to electronic. 
signals in the sound frequency range. 


Is the signal at TPO changing? No frequency 
0.0 Hz. Then why the sudden jump just as you 
connect? Obviously, the disconnected probe's 
input has no real voltage. The input voltage jumps 
as you connect. The scope is reacting to that 
voltage change. But with no more activity, there 
is no more signal 


Test Point 1 


We know that the oscillating input to pin 1 actively 
changes the gate's output at pin 3. But remember: 
Pin 1 is an input, a gauge that compares its voltage. 
to the voltage supplied to the IC, What we see in 
Figure L31-6 is the changing signal to а NAND 
güle's input. 

‘The rising slope indicated by A1 shows the 
increase in voltage as the cap charges from the half 
V+ mark. The downward slide, ВІ, displays the 


capacitor's discharge as the voltage returns to the 
half V+ mark. As the signal passes the half V+ 
mark, Pin 1 interprets this as a Lo input. Pin 3 
changes the phase from Lo to Hi. C3 starts, 
charging, moving upwards until the signal passes 
the half V+ mark. The cycle then repeats itself. 


Test Point 2 


"Test Point 2 is the junction of R3, R4, and C2. 
Even though the action in Figure L31-7 looks 
dramatic, it is actually showing the same action as 
‘Test Point 1, even though it has more amplitude. 
Each signal unit lasts the same amount of time, but 
the charging cycle is much faster, and the 
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discharge takes up the rest of the time. The actual 
events take exactly the same amount of time. 
Because R3 is 10 times more resistant than R4, the 
charging action at that point is 10 times slower and 
the signal is smaller, 


We'll overlay these test points in Figure L31-8 
to examine how the signals relate to each other. 


Remember what happens when pin 1's input 
reaches half V+? As a voltage comparator, pin 1 
interprets that as Lo and kicks the NAND gate's 
output (pin 3) to Hi. 


Test Point 4 


The signal at Test Point 4 looks a bit smaller and 
wobblier. It's been affected by the action at RC2. 
Keep in mind that ТРА is both the ouput of the 
third NAND gate and input to the fourth МАМО 
gate, Figure L31-9 compares Test Point 4 to Test 
Point 5, the last gate's output. 

‘Two significant changes happened to the input 
signal 
= The output signal has been inverted, flipped 

upside down, 
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2 volts per division 
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= The output signal has been refreshed. That 
means that the weak input signal has been. 
restored to full strength. 


Now, let's return to making annoying sounds. 


Lesson 32 
Using a Transistor to 
Amplify the Output 


‘Transistors are a natural choice as amplifiers. Their 
action and application are explained. Either transistor 
would work, but the PNP is used because it offers 
certain advantages, You get a great response with 
dogs howling at 1,000 Hz. It “hertz” their cars, 

Right now you have a very quiet alarm. The 
output from the 4011 NAND gate provides a small 
amount of power. It is enough to turn on an LED. 
You have already found itis definitely not enough 
power to give even a small speaker any volume, 
But it provides plenty of power to turn on a 
transistor, 


Modifying the Circuit 


Make the modification shown in Figure L32-1. 
Be sure to insert the PNP 3906 transistor the 
right way. 
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Why use the PNP 3906 transistor? Think 
‘when the system is at rest, pin 10 is high. The two 
opposing voltages stopped any movement of 
current, and that's why the LED stayed off. Figure 
32.2 shows how this action is used to our 
advantage, А high output keeps the voltage from 
moving through the transistor. The 3906 is turned 
ой. This way, you don't drain the battery 


П 
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What to Expect 


This 
power, At most, it might squeak for a fraction of a 


cuit should be quiet when you connect the 


second, If it continues, disconnect ће power and 
check the circuit. 


When you activate the circuit, the sound should 
be annoyingly louder. Don't worry if, as it returns 
to rest, the speaker “burps.” 


How It Works 


When pin 10 goes low, the transistor turns on and 
the following happens: 
1. This allows much more voltage and current to 
pass through. 
2, That results in more power passing through 
the speaker coil 
3, The greater power produces more 


electromagnetic force in the coil 


4, That produces more movement of the coil and 
сопе, producing a louder output. 

If you chose to use the NPN 3904 transistor 
here's what happens. While at rest, the high output 
from pin 10 would keep the current flowing from 
voltage directly through the speaker сой to ground. 
‘This is shown in Figure L3 


‘This would quickly drain the battery and annoy 
How much better not to drain the battery 
quickly and go annoy some other people now. 
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Lesson 33 
The Photo Transistor: You 
Can’t Do This with an LDR 


Now is a good time to revisit the phototransistor 
and further examine its unique abilities. Many 
digital systems transfer data wirelessly, through the 
air or through optical cable. 


Surprisingly simple substitutions are made in 
Figure 133-1 to change over to the infrared LED. 
Use the same values for RC2 as you did in Lesson 
31, producing a frequency in the IkHz range, and 
keep pins 12 and 13 connected directly to ground 
for an uninterrupted signal 


How Do We Understand What We Can't See? 


Remember that the short leg/lat 
‘edge of the phototransistor 

represents "C^ 

The speaker/phototransistor circuit is separate, at 
the far end of the SBB. Figure 1.33.2 indicates the 
actual distance I've given between the two circuits 

The power provided through a transistor will 
burn out our infrared LED, but we do want it as 
" as possible, Also, we use the second LED 
to tell us that something we can't see is actually 
working. We could add three more regular or IR 
LEDs in series to cut the voltage. Each LED uses 
about 1.7 volts. That would work. But a single 
100-ohm resistor will eat up the remaining voltage. 


"brigl 


If you really want to see an IR LED working, 
look at a TV remote control's output through а 
digital camera, and then push a button. The IR 
LED might appear bright or hardly on at all. 

1. Make sure the IR LED and phototransistor are 
lined up directly with each other. The best. 
results come from having both components 
looking at each other through a straw. 

2. Open the Soundeard Scope and plug in your 
scope probe. 

3. Connect the scope probe to ТРИ, shown in 
Figure L33-1 
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4. When you apply power to the circuit, you 
should get both sound and activity on the 
scope screen. 

Shift over to the Soundcard Scope's Frequency 

Analysis tool, and you'll see something similar to 

Figure 133-3. 


The Photo Transistor: You Can't do This with an LOR 
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‘Two pieces of data give you valuable 
information: 

1. The amplitude, marked on the left side. 

2. The frequency. My circuit produces 878 Hz, 
which is within acceptable tolerance. 

Shift the probe over to TP2, between the 
phototransistor and speaker. The sound continues, 
but you lose the signal. Real scopes are more 
sensitive and you would see the signal. To make 
the signal more available to us, match the partial 
schematic in Figure L33-4 by replacing the 
speaker with a 10 kf) resistor 

Look at those two readouts again, 

1. The amplitude has dropped significantly. You 
could tell that just from the volume of the 
speaker. That's to be expected, 

2. But look at that frequency-—it should 
precisely match the 4011's output, 


Put your finger between the IR LED and the 
phototransistor. The amplitude diminishes but the 
frequency remains unchanged. 

Have you noticed that more than one frequency 
registers on the scale? What about those other 
frequencies? I've highlighted the first one in back 
in Figure L33-3. These are harmonics created by 
the main frequency. They resonate strongly enough 
to be picked up by the scope. 

Use your mouse to move the dashed vertical 
line to directly cover the first harmonic, 

‘The vertical cursor's readouts correspond to 
the vertical cursor's placement. It indicates a 
frequency of 2630 Hz. And you're saying "Yeah? 
So what 

‘Multiply my base frequency by three. 

878 x 3 = 2634 


‘After you check that out for your system, do the 
same for the second large harmonic, What number 
works? Is there a pattern’? 

The initial frequency and the harmonics are 
created at first by the 4011 circuit. That signal is 
transmitted by the IR LED. The phototransistor 
receives and reproduces that signal precisely. 
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Any analog transistor reacts precisely (I keep 
using that word) to the input at its base. The 
frequency is identical. The relative strength within 
the signal stays constant, If the received signal was 
amplified, it would be an accurate reproduction of 
the original signal. 


My suggestion is that you don’t use this 
‘component as part of the 4011 project. Save it as a 
design component for Part Four, where we play 
with amplifiers. It can be used to transmit voice or 
data signals and other neat things. 
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Digital Logic Project 


WouunN" rr n gasten for projects just to give 
you a circuit board, tell you where you have to put 
the parts, and then solder them in? In fact, that's a 
great plan if your career goal is to be a solder 
jockey in a Third World country. However, that 
career opportunity is vanishing as such workers 
are being replaced by robots. 


Lesson 34 
Design—Systems 

and Samples 

Design is the most interesting portion of tbe entire 
field of electronics, Different components build 
into specific unit parts. Like Lego, every part fits 
together. Have fun. Use your imagination. 


1. The reader develops different applications by 
defining different inputs and outputs. 


2. Common modifications to the processor are 
explored, 

3. Examples of reasonable enclosures are. 
provided and discussed. 


Inputs 


‘There are four main areas (see Table L34-1) to 
explore in designing your own project. 


Contact Switches 


Any of the contact mechanisms can be substituted 
for the push button shown in the schematic of 
Figure 134-1. The value of RI should be 100 КО. 
You do have the regular push button available 
shown in Figure L34-2. Aside from being boring, 
however, itis hard to rig these buttons to turn on. 
with anything other than a push of the finger. 


TABLE 1341 Four Main Areas 


Processor 
Input Re 
Contact Switches. Turn On/Timed Off. 
Time On Delay 
Touch Off 


Turn Off/Time On. 


Light Detector. 
Dark Detector 


Touch/Moksture 


Rc2 Output. 


Мо Oscillation ^ Low Power LEDs Music Chip 
Oscillation Rate 
Amplified Power 


Buzzer Speaker Motors Relays 
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Turn the spring mechanism upside down. This 
pendulum setup shown in Figure L34-4 is not 
nearly as sensitive as the upright spring, but it uses 
the same concept. 
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Figure L34- 
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‘Then there is the motion detector, displayed in 
Figure L34-3. These can be made by balancing а 
weight on the end of a spring. Almost any metal 
weight will do, but a tapered screw is most easily 
attached. The best springs for this purpose are 
inside retractable pens. But you can't solder to 
spring steel, For the weight, turn the screw into the 
spring until it catches. For the bottom, wrap a 
piece of copper wire around the base. Solder the 
wire to the PCB. This style of switch can be made 
to be surprisingly sensitive 
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‘Two springs can be attached to а nonmetal 
support, They can pass over a metal contact ar, as 
demonstrated in Figure L34-5. 
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Either the spring support or the metal bar can 
slide. This is the perfect setup for doors or 
drawers 


Microswitches are exactly that. They are very 
small. They are readily available for free. Any 
broken mouse provides two of them. If you go out 
and try to purchase these new, they will cost. 
upward of $4 each, Each switch has three contacts. 
Look closely at the photo in Figure L34-6. One is 
called the "common" because it is shared between 
the two other contacts, Like common property. 
Depending on your choice, this switch can act as a 
normally open or normally closed push button. 

A coin-activated switch is a bit trickier to make. 
Vending machines often use a lever on a 
microswitch. The coin pushes the lever down, 
which in turn pushes the contact switch down. A 
simpler device is shown in Figure L34-7. 
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It works and is simple to build. Mount the two 


metal strips onto a simple wooden or plastic base, 


Light-Dependent Resistor 


‘The LDR can easily be set up to get triggered by 
lights turning on and off 


Light Detector 
‘The LDR is the base of this light-sensitive switch, 
‘The circuit shown in Figure L34-8 will become. 
active when it is exposed to light. 
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Unwanted light may turn it on rather than the 
event you intended. If the LDR is to be used in а 
generally well-lit area, it is best to use a cowling, 
as shown in Figure L34-9. 


Depending on the light source, it might be 
necessary to use a lens to concentrate the light 
source onto the LDR. This is demonstrated in 


Figure 134-10 
St 


| Figure 134-10 ИИ 

Just remember that a lens works only with a 
preset light source and won't successfully focus 
generalized light. 


Dark Detector. 
The ci 
1334-8, except that the two components have traded 
places 


uit shown in Figure L34-11 is identical to 


gyt gyt 
RI = 
Bk 
> 
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With the reversing of the LDR and 39-kilo-ohm. 


resistor, the voltage divider is reversed as well. A 


cowling, shown in Figure L34-9, is even more 
important here. The circuit stays at rest as long as 
a steady light falls on the LDR. If you want to use 
а steady light source such as a laser pointer, the 

1 to the 


cowling guarantees the circuit will re 
breaking of that one light source, 
The best source for light over a long distance is 
the laser pen. Using mirrors, the beam can even 
travel around corners. The system is shown in 
Figure 134-12. A laser pen can be powered with а 
wall adapter matched to the same power rating as 


the batteries that normally power it. Every cell 
inside a laser pen has 1.5 volts, For example, if it 
to find a wall adapter that 


has three cells, you ne 
provides 4.5 volts. 


Dark Detector: If the beam 


broken, the circuit м 


The beam here is shone from inside а window 


and travels around the outside of the house, A 
speaker in both next-door neighbors’ homes was 
set off for 10 seconds at 1,000 Hz. The system was 
able to be keyed off outside by the owner 


COT) 2 careful. Many laser pens claim 


to meet safety specifications, but 
really can damage your eyes if you are exposed. 
over time. 


Touch Switch 


‘The schematic shown in Figure L34-13 works as a 
touch switch. This setup will also work with water 
spills. All it needs is two bare wires close together, 
but not touching 


R1=20M 


A clean, professional-looking, touch-sensitive 
switch can be made by connecting the wires to the 
underside of broad-headed pins or thumbtacks 
pushed through black plastic. These are displayed 
in Figure L34-14, 
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Processors 


You can choose from several physical 
modifications and a wide variety of RC timing 


options or no RC timing at all 


Possibilities for the First. 
Resistor/Capacitor Circuit—RCT 


Figure L34-15 shows the basic RCI setup. 
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Table L34-2 provides a roug 


guide for timing. 
RCI. Remember that this is only a rough guide, It 
is not a precise time. 
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The next circuit is similar. As you can see in 
Figure L34-17, the simple modit 
several changes. This alarm stays active until you 
turn it off. C1 keeps the inputs of the second gate 
high until you touch the points to drain СІ. Your 
finger is the only drain. A hidden touch point of two. 


ation causes 


pinheads or a push button (normally open) is all that 
you need. Use а small capacitor at СІ (0.1 pF), and 
‘when you touch the pinheads, the alarm will appear 
to turn off instantly (about a half-second), 


TABLE 134-2 RCI Timing 

R2 a Time 
20ма 10 uF 120 
омо 10 we 60 
47Ma LT 3o 
20 «n тия 2 
лома T 6 
47Ma m $ 


‘The schematic in Figure L34-16 shows how to 
manually speed up the timed off. Use pinheads for 
the touch switch. Your finger acts like a 1-megohm 
resistor. If R2 is 10 megohms, it will drain C1 

10 times faster. Or you could use a PBNO to 
drain C1 instantly. 


The schematic in Figure L34-18 is also. 
impressive. It is a delayed time on. It can be used 
effectively in the light-sensitive switches to slow 
down the triggering speed. 


‘This modification can be used to delay the 


activation of the circuit. It can be used to give you 
time to set the circuit in a car alarm, for example, 
and give you time to close the door. 
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The value of the extra R must be, at most, a fifth 
the value of R2 to work because the extra R and 
R2 become a voltage divider. The input at pin 2 
must rise clearly above the half-voltage mark. To 


give more time, use a larger capacitor 


If you choose, you can remove C1 as shown in. 
Figure 134-19. This effectively destroys RCI 
When the inputs are low at pins 12 and 13, the 
circuit is active. The circuit immediately turns off 
when the inputs go high, 


Timing and Modifications 
for the Second RC Circuit 


There is limited potential for modifying RC2, as 
you can see in Figure 134-20. Either it is there and 
generating an oscillation at a preset frequency, or it 
is not there. 

‘Table L34-3 provi 
produce nearly specific frequencies. It is not a 


les preset values for RC2 that 


TABLE 134-5 Values for RC2 
ва c2 Frequency 
22m0 [m tHe 
amo on uF 2He 
470 ka [m anz 
220 ka on uF 10Hz 
100 ka [m 20 Het 
47 ka on uF 40 Hz 
22ка отв 100 Hz 
мо O01 uF 20 Hz 
470 ka оо 40 Hz 
220 ка 001 uF 100 Hz 
100 ka оо 200 Hz 
атка 001 uF 400 Hz 
ээк СРЯ 1000 Hz 
10 ka 001 uF 2000 Hz 
Dm оо 4,000 Hz 
220 0.01 uF 10,000 Hz 
* The eye can't distinguish flashing from. 
continuous motion for anything faster than 
24 frames per second. 


precise time. You won't be able to use it as a 
reliable pitch pipe for tuning, 


For certain applications, itis obvious that you 
want to remove RC2. No oscillating, please. For 
example, you don't want to listen to the first 
phrase of “happy birthday 
happy birthday г... ” аз your circuit works 
through a two-second on, two-second off cycle 
Figure L34-21 shows two details necessary to 
disable RC2. 


wait two seconds) 


The first detail is to reconnect pins 1 and 2 
together. Second, remove R3, R4, and C2, Failure 
to do so will lead to confusion, 
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Reconnect 
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Figure L34-21 


Outputs 


Table L34-4 describes the outputs by comparing 
oscillation needs against power requirements, 


TABLE 134-4 Comparing Oscillation Needs 
Against Power Requirements 


High Power 
Output 
Needs a 
Transistor 


Low Power 
Output 


Oscillating Slow Flashing Speaker for 

Alarm 1000 

un 

LEDs Buzzer (slow 

pulse @ 1 Hz) 
Relay (slow 
pulse @ 1 Hz) 

Not Music Chip 

Oscillating 


Car Alarm 
Relay (no pulse) 


Low-Power DC 
Motor 


Low Power 


A low-powered output is good for only low 
powered appli 


LEDs 
The output of a 4011 chip can power more than 10 
LEDs, but not many more. Even хо, there are two. 

ways to wire these up: the right way and the wrong 


way. Figure L34-22 shows the right way to connect 
more than four LEDs. 


Multiple 
LED 
Output 


Music Chip 
Carefully remove a music chip from a greeting 
ard, Don't break any wires. Examine the music 

chip. 

= Tape the wires to the speaker in place, Don't. 
bend them. 

= Note the circuit's connection to the “+” side of 
the battery. 

= Remove the battery from the music chip. 
Remove the small stainless steel battery holder, 
crimped in place. 


= Solder two wires, respectively, to the circuit's 


+ and — battery connectors. 
= Connect the ground side to pin 10, 


= Connect the V+ side to voltage of your circuit. 
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= Tf the sound is scratchy, place two or three 
LEDs in line with the musi 


chip, as shown in 
Figure L34-23, The music chips run off 1.5 
volis. Too much voltage can keep them from. 
working. The LEDs use up voltage, dropping it 
down to where the music chip can function. 
properly. 


High-Powered Outputs 


Adding a transistor to amplify the circuit's output. 
is pretty easy too. 


Buzzer 

А buzzer has different needs than a speaker for 
output. All a buzzer needs is voltage. It produces 
its own signal. If you want the buzzer to turn on 
and off, use a slow oscillation of 1 Hz. It will 
“beep” once a second, on and off. A signal 
than 10 Hz will only confuse the buzzer and give 
muddled results at best. Figure L34-24 shows the 
setup. 


ler 


An amplified output to a buzzer should oscillate 
at 1 Hz, That can be created with RC2 values of 
R4 = 2.2 megohms and C2 = 0.1 pF (see Table 
1343). 


Digital Logic Project 


Speakers 
Speakers need a signal to be heard. If you put only 
voltage to a speaker, you will hear a crackle as the 
voltage is turned on. Nothing more. The speaker. 
needs a signal generated by RC2. A 1,000-Hz 
signal generated by using a 0.01-microfarad 
capacitor and 22-kilo-ohm resistor is a very 
noticeable sound. The PNP transistor shown in 
Figure L34-25 amplifies the strength of the signal. 


Relays 
Relays allow us to use the 9-volt system to control 
power for another system, The on/off to the second 
system is connected through the relay. 

Relays can be used in a variety of places, but 
they are best used in the following: 
= Car alarms, A slowly pulsed relay connected to 
а squawker creates a sound unique from all the 
other car alarms we've come to ignore 
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* Control the power to 120-volt circuit. This can 
be used for Christmas lights. The sun goes 
down: the lights automatically come on. 
Nonoscillating toy motor circuits, instead of 
direct connection to pin 10. The best results 
happen here when the motor uses a separate 
power supply and won't work off 9 volts 

This option presents easy rewiring. The on/off 

power to the motor is routed through the relay. 

Here is а quick explanation of how a relay 

works. As the current flows toward ground, а 

‘magnetic field expands, creating an electromagnet 

that closes a switch. The diode shown in Figure 

34:26 is vital because there is a close relationship 

between electric current and magnetism. When the 

electricity is turned off, the collapsing magnetic 
field actually pushes the current backward. The 
reversed diode across the relay helps to control the 
backward surge of voltage pressure and current 
created by the collapsing electromagnetic field. If it 
is not in place, the transistor will quickly burn out. 


Outside 
Source 


| Figure 14-25 ИИ 


Motor 
Depending on your needs, a small motor might. 
work directly connected to a transistor, as shown in 
Figure L34-27. The best motors for this purpose 
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are the miniature vibrator motors made for cell 
phones. These can be purchased through 
electronics surplus suppliers found on the Internet. 

For most small motors, a relay would provide 
much better results, 

Electric motors use electricity and also generate 
electricity 

‘Try this with the motor outside of the circuit, if 
you are interested. 

Connect the DMM across the motor leads and 
spin the shaft first one way and then the other, The 
motor also uses current and magnetic fields to 
create movement. 

‘The reversed diode across the small motor helps 
to control the backward pressure of the extra 
voltage created by the motor. If it is not in place, 
the transistor would quickly burn out, 


Examples 


Each of the systems shown was conceived and 
designed by people just leaming electronics. 


А Pop Can Motion Detector 


The weight on a spring input was "tuned" 
precisely so it would start as someone walked by 
the table that it was on. By the time they stopped 
and turned around to look where the noise was 
coming from, it would stop. All they would see 
‘was normal-looking junk on the table. 
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‘The pop had been removed via a hole in the 
bottom. The rim on the top had been sanded down 
so the lid was removed intact. A picture is shown 
in Figure 134-28. The related schematic is 
displayed in Figure L34-29 (see also Table L34-5). 


| Figure 134-20 ии 


The Gassy Cow 


This is definitely a young man's idea of fun. An 
MPG file on the website www.mhprofessional.com/ 
computingdownload shows the real action of this 
fun toy. Words simply don't o it justice. A picture 
is shown in Figure L34-30. The related schematic is 
displayed in Figure 134-31 (also see Table L34-6). 


TABLE 134-5 Related to Schematic 
Displayed In Figure 134.29 


Figure L34-30. 


Input Processor Output. 
Motion R= Ss Speaker 
detector (amplified) 


RC2 = 1000 Hz 


TABLE L34-6 Related to Schematic 
Displayed In Figure L34-31 


Input Processor Output 

Light RCI = Instant ^ Speaker 

Detector On/Off (amplified) 
RC2 = 80 Hz 


Figure 134-29 
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Figure L34-31 


Shadow Racer 


An MPG file on the website www.mhprofessional 
.conv/computingdownload shows the action of this 
race car. Wave your hand over the top, and away it 
goes. It has an on/off switch; otherwise, it would 
want to go all night, A picture is shown in Figure 
1-34-32, The related schematic is displayed in 
Figure 134-33 (also see Table L34-7). 


TABLE 134-7 Related to Schematic 


Displayed in Figure 134-35 Jiggle Me Teddy 

Input Processor Output ‘This one proves that other familiar toys are no 
em pom ESTEE great works of genius, just great works of 
Detector marketing. A picture is shown in Figure L34-34. 


The special motor setup for creating the jiggle is 


RC2 = Disabled 


shown in Figure L34-35. The related schematic is 
displayed in Figure L34-36 (also see Table L34-8). 


Figure 134-35 
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There are two film canisters inside the teddy 
bear. The motion detector is a spring in a loop. The 
motor has a weight soldered onto its shaft. Both 
are sealed inside film canisters that keep them. 


from getting c 


ght up in the stuffing 


TABLE L34-8 Related to Schematic 
Displayed in Figure L34-36 


Input Processor Output. 
Motion ваз Motor with 
detector Eccentric 


RC2 = Disabled 


Supercheap Keyboard. 


This is a particularly challenging application. An 
MPG demonstration is g 
www.mhprofessional.com/computingdownload. 


ren on the website 


The initial input is a touch switch, just to make 
the circuit active. 

The second input changes the value of R4 in 
RC2, That changes the output frequency. RC2 is 
given stability by having a 20-megohm resistor. 
connected. A picture is shown in Figure L34-37. 
The related schematic is displayed in Figure. 
134-38 (also see Table L34-9). 


ШШ 


Figure L34-36 
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Figure 134-38 


TABLE 134-9 Related to Schematic 
Displayed in Figure L 34-38 


Input Processor — Output 


Touch Switch RCI = Instant Speaker 
and push On/Off amplified 
buttons (RC2) 


RC2 = Various 
2 = 00108 
RÀ = Various 


Heartthrob Teddy 


Even though this is a basic application, itis worth 
mentioning that as a child's toy, it is still a favorite. 
Kiss the bear on his nose and his heart throbs. A 
picture is shown in Figure L34-39. The related 


schematic is displayed in Figure L34-40 (also see 
Table 134-10). 


Figure 134-40 
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to 
Displayed in Figure L34-40 


TABLE 34-10 


Input Processor Output 


Touch Switch RCI 
(pinheads on 


is LEDs 


nose) 
RC2 = 2 flashes/ 
second 
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Consider What Is Realistic 


Completing this project should take no more than a 
few hours of applied time, 


Designing the Enclosure 


Use what is available around you, Consider the 
projects shown as examples. None of them 
required the students to “build” the enclosure, 
Each of these applications was designed with the 
idea of putting the circuit into something premade 


KISS 


Remember the KISS principle: Keep It Simple, 
‘Students! Is your initial design realistic? 

Can this circuit do what you imagine it can? It 
is not a clock! It is nor a radio! If you want to have 
two different outputs, this system is severely 
limited. You could have a buzzer pulsing and an 
LED flashing easily, but it becomes too complex to 
have the circuit control a music chip and a motor 
at the same time. 

Keep It Simple, Students! This is an application 
of your learning, 


Parts, Parts, Parts 
What parts are available to you? 


If you purchased the kit through 
www.abra-electronics.com, you have what you 


need for the basic application, including the 
transistor. If you live in a larger city, there is 
probably an electronics components supplier near 
you. Look in the Yellow Pages. If you don't have a 
supplier in town, find and order your components 
over the Internet. An excellent source, reasonably 
priced, is www.abra-electronics.com. 


The Level of Difficulty 
Consider what is realistic when designing and 
building your project. 


A simple idea applied with imagination will 
better impress people than a complex idea that is 
never finished. 


What is 


"counterproductive" design? 

А motion detector in a toy car. It starts when 
you jiggle it and keeps going because it jiggles 
itself. It is like a screen door on a submarine. It 
helps keep the fish ош. 


If you find the material fairly easy, create a 
simple project now so you can keep moving. 


If you find the material difficult, create a simple 
project now so you won't get bogged down here. 
and can keep moving through the course. 


Time 
Real limitations have to be balanced against the 
available time, 

There are two general things I have found in life. 


Most people are always in such a rush. Do this! 
1 gotta do that! 


There is never enough time to do it right, but 
there is always time to do it over. 


Note Regarding the LDR 


Many items that use an LDR need an on/off switch. 
‘Think of your little brother or sister. Time for bed. 
Lights out—the doll's eyes just keep flashing. 


Or you can just keep the lights on at night. 
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Safety 


What if you want to use a relay to switch on a 
120-volt AC circuit? My answers are: 

1. Who do you know that is comfortable 
working with 120 volts? Get their help! 
Safety first! 

2. If you don't have direct, knowledgeable help, 
modify your expectations. Use the relay to 
switch a smaller voltage! Safety last! 

з. What you don’t know can hurt you! Safety 
always! 

а. You need to have a proper relay and 
enclosure for the 120 volts. 

b. Mount the PCB properly into the enclosure. 
AL volts, you can be sloppy. 

c. Enclosure considerations need to meet. 
certain standards for higher voltages. 

d. Remember soldering considerations for 120 
volts. You can have messy soldering for a 
9-volt system and have it work, or not, and 
still be safe. 
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e. A messy 120-volt system could spark up an 
otherwise uneventful day. 


Practice Designing Systems 


-Land 


Describe the two systems in Tables L: 
Assume that these sample systems use only a 
few parts you don’t already have. 

1. Given a musical doorbell, explain the system, 
2. Your system can be used to create a car alarm, 
Support each description with a schematic. 

3. Many car alarms turn off when they are tilted 
more than 20 degrees, allowing for quiet 

towing. Imagine some type of automatic input. 
that could cut the power in this situation, 
Describe how this would work. 

4. No matter how you apply this system, the 
electronics are similar. The application is 
defined by the inputs, outputs, and the 
enclosure, 


Develop five applications for this project. Look 
at all of them carefully. Scribble a quick system 
diagram for each of them. Then toss three. Now 
commit to one of the two remaining. Move forward 


TABLE 35-1 The Music Chip Is Its Own System, Powered by the 4017 Hi Output 


Processor 2 (RC2) 


There is по 
oscillator (RC2) Output Connect pin 10 
Input Processor 1 (RCI) inthis system. to chip's V+ 
Push Button (NO) Timed to the length Amplified to regular speaker. 
of the music chip's tune, 
Schematic Schematic Schematic. 


TABLE 35-2 The Amplified Output Has Power to Turn on a Squawker Designed for Alarm Systems. 


Input Processor 1 RCI 


Description Description 


Schematic. Schematic 


Processor 2 RC2 Output 
Description Description 
Schematic Schematic 
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Lesson 36 
Building Your Project 


Here you get to solder your parts onto the printed 
circuit board. Yes, the same PCB is being used 

for all of the many different applications. The 
processor is essentially the same, You have 
developed an application by defining and 
designing different inputs and outputs. You also 
have to find a reasonable enclosure to use for your 
defined application, 


‘This lesson deals with parts placement, Close 
attention is paid to the different variations of 
inputs, processors, and outputs. Figure L36-1 
shows the bottom view of the printed circuit board, 
Figure L36-2 shows the same PCB from the top 
view, Note that the voltage and ground lines have 
been displayed with different textures. 


HETQ A 
ы; 


‘The parts placement shown in Figure L36-3 is 
for a standard application with low-power output. 
Note that the chip seat is soldered into the PCB. 

‘The 4011 can be inserted and removed as needed. 


Parts are shown in place for high-powered 
output in Figure L36-4. A, 
application for the high-power output. 


jin, this is a standard 


Tigh Pier Parts Pacem 


Inputs: Variations and Parts 
Placement 


A close look at Figure L36-5 reveals the small 
difference in parts placement between the light. 
detector and the dark delector. Use the same pads 
for hooking up the touch switch as shown in 
Figure L36-6, 


Dark Detector 


RCT: Variations, Timing, 
and Parts Placement 


Remember that this is only a rough guide. It is not 
a precise timer (see Table L36-1), 


TABLE L364 Rough Guide 
Resistor Capacitor Time Output 
20 Ma Lr 1205 

омо СТЯ 60s 

47 ma LT 305 

20 ма 1F En 

лома ТЕ 6s 

алма 1F EP 


If you want to add the ability to adjust the 
timed-off setting manuall 
where to connect the wires that would lead to the 
contact points that you would touch. 


; Figure L36-7 shows 


AE 


Lm 
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RC2: Variation and Timing 


Remember that this is only a rough guide (see Table 
136-2). The 4011 oscillator is not а precise timer. 


TABLE 136-2 Rough Guide 

Resistor Capacitor Time Output 

22ма Ane tHe 

1mo T 2н: 

470 kû da ан 

220k0 m 10 Hz 

100 ка daF эон 

rm Em 40 He 

EI ольЕ 100 He 

ime 001 uF 20 He" 

470 kû O01 uF 40 He 

20ка 001 uF 100 Hz 

100 ka O01 uF 200 Hz 

Pm [m 400 Hz 

ET O01 nF 1000 Hz 

око 001 pF 2,000 Hz 

алка O01 pF 4000 Hz 

ээк [m 10,000 Hz 

© The eye sees continuous action at anything 
faster than 24 Hz. 


‘The most common option that people want, 
however, is to disable RC2, The most effective way 
to reconnect pin 1 and pin 2 is displayed in Figure 
Em 

If at first your circuit does not work, then it is 
time to do some troubleshooting. Refer back to 
Lesson 26. 
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PART THREE 


Counting Systems in 
Electronics 
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Systems within Systems 


Remember that the intention of this course is to deepen your understanding 
of electronics. The best way to understand electronics is by thinking of it as 
“systems.” 
‘Systems can be simple, but they are usually complex, composed of 
multiple layers and subsystems, as shown in the figure below. 
1. Visible subsystems include: 
a. Cars and trucks, and highways 
b. Trains and tracks 


2. And the not so visible: 
а. Manufacturing 
b. Maintenance and repair 
c. Producing and transporting fuel 
d. Marketing 


The Parts Bin on the next page has the complete inventory for Part Three. 
Make every part count. 


This small portion of the transportation system 
provides an appropriate analogy. 
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PARTS BIN FOR PART THREE 


Description 
512 INAS 

144005 

2N-3904 NPN transistor 
LEDs 

7 SEG CC 56" 

тооп 

4700 

1000n 

220000 

47000 0 

1000000 

2200000 

470000 û 

1000000 4 
2200900 0. 
10,000,000 0 
20,000,000 0 

1 pF disk or film 

1F radial 15 v 

22 Е radial 15 v 

4017 Walking ring 
4046 VCO (A to D) 
4511 7-segment control 
4516 (D to A) 

4оп Quad NAND gate 
Oscillator input 

Dual input 

4046 + Timed Off 
T-segment system 
4017 Walking ring 
PBNO momentary 
Battery clip. 

LED collars set 

Socket (14 pin DIP) 
Socket (16 pin DIP) 


Type 

Zener diode 
Power diede 
10-92 case 
5mm 
7-segmont display 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 
Resistor 


pce 
Hardware 
Hardware 
Hardware 
Hardware 
Hardware 


Quantity 
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Introducing an 
Analog-to-Digital Converter 


HERE is A preview OF sOME of the fun possibilities 
that can be designed with the knowledge you will 


learn in Part Three, You also get a reminder O0@000 


regarding the care and feeding of your CMOS ICs. 


шшш о 
Lesson 37 ‘There are simple fortune tellers, lottery number 
Introducing Possibilities— generators, light chasers, animated signs, slot. 
Electronics That Count пиаре and amy more. You right hare even 


spent some money on them, Ideas are explored in 


‘The DigiDice shown in Figure L37-1 is the basic further depth in Lesson 47. 


system that you will build as a prototype before 
you begin to design your own appli 


Your focus should be understanding how the 


e components can relate to each other, much as 
Here, a varying analog voltage input is changed 


into a random number generator (see Table L37-1). 


smaller pieces shown in Figure L37-2 relate to 


larger structures and models they are used to build. 
Thousands of appli 


developed from these. 
certainly seen some of these at the mall or casino. 


tions and toys can be 


Each part is a piece of the larger unit, and each 
unit can be a piece of the larger system. 


omponents, You've 


TABLE (57-1 Random Number Generator 


Input Processor Output. 
Push button 1. Roll down (4046 IC) controling 1. Fast cycling through 6 LEDs. 
2and 3 
2. Walking ring 6 LEDs (4017 IC) 2. Fast cycling through numbers О through 


9 shown on the number display. 
3. Decimal-counting binary (4510 IC) 3. Cycling slows steadily to a completely 
unpredictable stop. 
4. Binary-counting decimal (4511 IC); 4. Displays of both fade about 20 s after 
seven-segment display the cycling stops, and the system waits 
to be triggered again. 
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Safety First, Last, Always 


From the CMOS Cookbook by Don Lancaster, 

page 50: 
"New CMOS ICs from a reliable source are 
almost always good and, with a little common- 
sense handling, practically indestructible 
Possibly you will get two bad circuits per 
hundred from a quality distributor, maybe a 
few more from secondary sources unless you 
are buying obvious garbage. In general, the 
ICs are the most reliable part of your circuit 
and the hardest part to damage. 


If your CMOS circuit doesn’t work, 
chances are it is your fault and not the IC's. 
‘Typical problems include: 


1. Forgetting to tie down inputs 


2. Forgetting to debounce and sharpen 
input clocking signals 


3. Getting the supplies connected wrong, 
totally unbypassed, or backward 


4. Putting the ICs in upside down 

5. Doing a PCB layout topside and 
reversing all the connections 

6. Missing or loosening a pin on a socket 
ог bending а pin over 


7. Misreading a resistor (have you ever 
noticed the color-code similarity between 
а 15-ohm resistor and a L-megohm 
resistor?) 


‘And of course, causing solder splashes 
and hairline opens and shorts on a printed 
circuit board. 

"The key rule is this: Always BLAME. 
YOURSELF FIRST and the ICs LAST. 
Always assume that there is something. 
incredibly wrong with your circuits when you 
first power them up. You'll be right almost. 
every time. In fact, if things seem to work 
perfectly on the first try, this may mean that 
the real surprises are hiding, waiting to get 
you later or when it is more expensive to 
correct them. Anything that ‘has’ to be 
correct is usually the mistake, And what 
seems like "impossible behavior’ is really the 
poor IC trying its best to do a good job. With 
a little help and the right attitude you сап 
help the ICs along.” 


Remember: What seem like impossible outputs 
really are impossible outputs. 


Lesson 38 
RC1—Creating the Switch 


Here you are introduced to the zener diode, used 
inside an RC circuit, It modifies the input to the 
4046 IC. 

The switch for this circuit is an RC that 
provides voltage from 4 volts to 0 volts as the 
resistor/capacitor circuit drains. But doesn't my 
power supply provide 9 volts? How do I get 
4 volts? For this task, you will use a zener diode. 
‘Three common types of diodes are displayed in 
Figure L38-1 (also see Table L38-1). 


A zener diode allows for two-way traffic, but 


only if there is enough voltage pressing backward, 
Here's what that means. When voltage is applied to 
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oe black ine sl refe o he diode’ cathode, as 


shown in Figure L38-3, a zener cathode is pointed 


toward the positive, Note the extra squiggle on the 
power diode cathode bar that identifies the diode as a zener. 


[ Figure 56-1 m — 


TABLE 138-1 Common Types of Diodes 


Zener diode One-way valve used as 
counterflow lane during rush. 
hour. It is for light traffic. 


Signal diode One-way valve to handle light 
traffic (smooth, one-lane, Zener diodes are available in ranges of 2 to 20 
unpaved road). volts 

Power diode One-way valve able to handle 
large traffic demands (four- 


lane highway). Marked as 
їмаоов. a "protection? device, it will drop voltage by nearly 


Iis very important to note that your power supply 
must be 7 volts or more. If you use a power diode as 


1 volt. And 7 volts minus 1 volt leaves 6 useful volts. 


Now the zener blocks 5 volts. Thus, 6 minus 5 volts 


+ 
M leaves 1 volt; 1 volt left to play with. You can't do 
much with 1 volt. This is particularly a concern if 
you are using a 9-volt battery as your power source. 
= > y ig а 9-volt battery as your px 
Vt-5.1y 
Exercise: RCI— Creating the Switch 
1. You are going to measure the breakdown voltage 
== = of your zener diode, It is rated at 5.1 volts. 


i-4 has two different setups for 


the positive side (anode) of the zener diode, all the 


voltage passes through. This is shown in the left 


side of Figure L38-2. Miro У 


But on the right side of Figure L38-2 the voltage 
is applied to the negative side (cathode) of the zener. 100, BAZ 

In that situation only a predetermined amount is ә TPE eTPE 
blocked. That is called the zener diode's breakdown 100; 

voltage. Simply put, that is when the diode's 
properties break down. The zener diode we are 
using has a breakdown voltage rated at 5.1 volts, 
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TABLE [38-2 Two Different Setups. 


For the setup on the left 
Total V from TPA to TPC 
V used from TPA to TPB = 


Volts used across zener 


How accurate is the rating? 


For the setup on the right 
Total V from TPA to TPC 

V used from TPA to TPB = ___ 
Volts used across zener = ___ 
How accurate is the rating? ___ 


The voltage used by any component in a 
circuit does not change because of its position 
in the circuit (see Table L38-2). 

2. Now check out the actual effects of the zener 
diode (see Table L38-3). Figure 1.38. 
two circuits, Breadboard each separately and 


shows 


do the measurements, Note the LED in each. 


3. Define “breakdown” voltage, 


4. If a zener diode has a breakdown voltage of 
7.9 volts, how much voltage remains after the 
diode when V+ is 12 volis? 


Breadboard This Circuit 


Build the circuit shown in Figure L38-6 on your 
breadboard (see the Parts Bin. 


PARTS BIN 


= PB—Normally open push button 
= DI, D2—Power diodes 

= RI—IOMO 

= DZ—S.1 Zener diode 

* CI—I pF electrolytic 


TABLE L38-3 Two Different Setups. 


For the setup on the left 
TPA to TPD (voltage to ground). 
TPA to TPB 
TPB to TPC 


How much voltage is available to the LED 
at this point? 
TPC to TPD 


Describe the brightness of the LED compared 
to the next setup. 


For the setup on the right 
TPA to TPD 
TPA to TPB 


How much voltage is available to the LED 
at this point? 


TPB to TPC 


TPC to TPD 


Describe the brightness of the LED. 


Why is the LED a different brightness from the 
previous setup? 
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‘This is the switch that you will use for the larger 
system. But first, do some initial voltage testing at 
the output. Check for a few critical items, 


1. What is the peak voltage? 
2. How long does it take to drain to 0 volts? 
3. How sensitive is it? 


а. Is any voltage fed through if you touch 
across the bottom of the push button? 

b. Substitute an LDR into the spot for the 
push button. Anything? 
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4. Change the values for R1 and СІ. Does the 
RC act the way you would expect? 


5. Take the zener diode out. Replace it with a 
wire. Do the measurements again, What is tbe 
biggest effect that the zener has on this switch? 


Lesson 39 
Introducing the 4046 
Voltage-Controlled Oscillator 


‘The 4046 chip takes the analog voltage from the 
RC switch and changes it directly into digital 


‘clock” signals (Table L39-1). It is the “analog-to- 
digital” converter, How does it count? Digitally! 
0-1-0-1-0-1-0 


The voltage input at pin 9 determines the 
frequency output at pin 4. Breadboard this circuit 
(see the following Parts Bin). 

Pay attention to the schematic in Figure L39-1 
Only three pins are connected on the top side of 
the IC, Don't accidentally build on top of the 4046, 


TABLE 139-1 System Diagram of Our Application of the 4046 IC 


Input Pin 9 from RCI Processor VCO 


The rate of voltage drain is 
controlled by the value of 
RI and CI (REN. 
The voltage from RCI is 
moving from about 4 volts 
to ground. 

the output. 


The VCO in the 4046 compares 
the Input voltage at pin 9 to 
the supply voltage at pin 16. 
There is a direct relation 
between the input voltage and 
the speed of oscillation at pin 4, 


‘The higher the input Voltage, the 
faster the oscillation output. 

The maximum oscillation is qu 
controlled by R2 and C2 (RC2). 


‘Output Rolldown Clock Signal 


The length of the relldown is 
controlled by RCI 


The output starts quickly but 
“rolls dawn" to a complete stop. 


Definition: A clock signal is a rise. 
fram O V to V+ in less than S uS 
micro = 0.000001). 
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PARTS BIN 

"комо 

= коко 

= CI—1 pF electrolytic cap 

= C20. pF film or disk cap 

= DI—IN400# power diode 

= D2—IN400# power diode 

= DZ—ININ4733 5.1 Zener diode 

= PB—Normally open PB. 

= LED—$ mm round 

= IC1—4046 CMOS 


16 15 


14 13 12 1 
4046 VCO 
45 


10 


1253 


Also, note the space restriction that is being 
imposed. You should squish this initial circuit into 
the first 15 rows of the breadboard as noted in 
Figure 139-2. 


What to Expect 


‘The circuit should work like this. You push and 
release the plunger. The LED turns on. As you 
wait, you notice that the LED appears to be 
flashing, but it’s so fast, you're not sure. As you 
patiently watch, the flashing becomes very obvious. 
as it slows down. It should slow down to a crawl. 
before it stops. It could stop with the LED on or 
off, But it will stop. To see an animation of what to 
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‘expect when the circuit is working, go to 
wwwmhprofessional com/computingdownload, 


1. We are using only the voltage-controlled 
oscillator portion of the 4046. 
2. Breadboard this circuit and briefly test that it 
is working. 
з. Be sure to scrimp on the space as shown in 
Figure L39-2, This circuit should occupy only 
15 rows of the SBB. 
4. All components should be laid out north-south 
or east-west. 
5. Wiring should not cross over the top of major 
‘components. 
6. Wire length should be kept short enough so. 
that your little finger can't fit underneath. 
In this schematic, the wire connecting R2 to 
pin 11 jumps across the wire connected to pin 9. 


4046 Data Sheet 


Now is the time to look at the 4046 data sheet. 
Even if your circuit is not immediately successful, 
work through the data sheet first 

The diagram in Figure L39-3 is relevant to all 
ICs. Like any manufactured product, each chip is 
marked with all the important information. Who 
would have thought? 
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ssembly Location 
WL=Wafer Lot 


TAN 


dOG9FOrT 


The system diagram and pin assignment are 
both shown in Figure L39-4. As with any data 
sheet, these are specific to the 4046 voltage. 
controlled oscillator and phase comparator IC. 

1. The 4046 IC is a dual-purpose chip. It has 
two major processors that can be used 
independently of each other. For our purposes, 
we will use the 4046's VCO ability to convert. 
analog voltage input to digital frequency 
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. Аз with all ICs, unused inputs must always be 


tied to an appropriate logic state (either V+ ог 
ground). Unused outpats must be left open. 


$. The inhibit input at pin 5 must be set low. 


When the inhibit is high, it disables the VCO 
to minimize power consumption in a standby 
mode. 


4, Analog input to the VCO is at pin 9. 
5. Digital output of a square wave is at pin 4. 


. The frequency is determined by three factors. 


= The voltage value at pin 9 (as compared to 
V+ and ground), 

= Cx at pins 6 and 7 and Rmax make the RC 
that sets the maximum frequency. 

= Cx and Rmin make another RC that sets 
the minimum frequency. The higher the 
resistance, the slower the minimum flash 
rate, In this circuit Rmin is empty; and the 
resistance is infinite. The minimum flash 
rate is 0 (full stop) (see Table 1.39.2) 


output 
Inputs Processors Outputs pin assignment 
LD rfr ve 
вехами» szene | peces 2 155 Zener 
` 2 pi ш) | peyan Сіз PCX(n) 
2 PC(ouD | 
PCY Gn) 305} Bias peloun) [YOU Си) 
r Зар Cea) 6 Rmin 
VCOGn) 9x "CHavCO(Qu)| cem? 10р SF(out 
' 1711 Rmax Gnd Ца VCO(in) 
имо mim. ее 
| Cor PO 6 Cha) 
] bia тсе 
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TABLE L39-2 Minimum Flash Rate 


Input Processor Output 
Voltage fed Input voltage The VCO 
toping at ping produces a 
square wave at 
pin 4 [VCO, ] 
[Vc0, is 


compared to. 
V+ and ground. 
Maximum 
frequency output. 
is determined by 
Cx and Rmx. 
Minimum 
frequency output. 
is determined by 
Cx and Rmn. 


An example of the expected output on an. 
oscilloscope is provided online at 
\www.mhprofessional.com/compatingdownload, 
Examples are available for both real scopes and 
Soundcard Scope. 


Troubleshooting PCCP 


These are always the first four steps of 
troubleshooting: 

1. Power. Check your voltage and ground 
connections. Use the DMM to check the 
power and ground to the chip. This inspection 
includes checking the power supply voltage, 
proper connections, and broken power 
connectors. 

2. Crossovers. Visually inspect that there isn't 
‘any inappropriate touching in your circuit 
Don't get your wires crossed. We're talking 
electronics here. 

3. Connections. Check your connections against. 
the schematic. For example, the schematic 
shows there are only three connections to the. 
chip from pins 9 to 16, There are only five on 
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the bottom, between pins 1 and 8. Did you 
miss one or get an extra one? Are they in the 
right place? 

4, Polarity, What could affect the circuit if it 
were backward? Let's think about that, Hmm? 
Diodes, or the output LED. C1 is electrolytic 
зо it is polar. What about the chip? Do you 
think it would work if it were popped in 
backward? Don't try it out to see. 

Ninety-five percent of all problems will be 
found if you work through the PCCP method 
Predict what the output should be. Use your DMM 
to double-check the results that you expect 


Exercise: Introducing the 4046 VCO 

1. Here's a question to think about. Look 
carefully at the system diagram for the 4046, 
Why is pin 3 connected to pin 4? 

2. In digital logic, there are two states. They are 
not Hawaii or Alaska. What are the two logic 
states? and 

3, Why must unused inputs be conditioned high 
or low? 

4. RCI determines the length of the rolldown. 
LEN 
cas 
RCI timing __ 

Replace C1 with a value 10 times larger 

5. What is the voltage being provided to your 
circuit? Use the DMM and measure this at 
pin 16. volts. 

6. Remove the LED and set the DMM red probe 
directly to pin 4, black to ground. 


Start the rolldown. Record the reading of 
V+ pin 4 at the beginning of the rolldown. 
v 
As the rolldown begins, the voltage 
reading at pin 4 should be half of the voltage 
at pin 16, 
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7. An oscilloscope (Soundcard Scope) is the best 
tool to help understand this, With the LED 
removed, attach the scope probe's red clip to 
the output at pins 3 and 4. The black clip goes 
to ground. The plug goes into the "Line In" 
connection of the sound card. The settings are 
shown in Figure 139.5 

Figure 139-6 shows why the DMM reads 
half of the V+. The output is V+ half the time 
and 0 volts for the other half. The signal is 
switching quickly enough that the DMM 
averages the voltage and reads it as half of V+. 


8. From the glossary, define "clock signal" 


9. A square wave is made by a clock signal 
occurring at a steady frequency. Draw a 
representation of a square wave in the 
oscilloscope face presented in Figure L39-7. 


10. Modify your breadboard slightly to represent 
the changes shown in Figure L39-8, This 
allows you to adjust the voltage using a 
voltage divider. If the voltage is kept stable at 
the input to pin 9, what happens to the output. 
at pin 4? 


Омина, [Y бер тиен as Sinan Ere 
ehem 1 (t12 33T pert — Chanel? 
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TI. Consider the schematic presented in Figure. 
L39.9. 


Input Processor — Output 
Amount veo Frequency 
of light changes 
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12. ЕС? controls the maximum frequency. It is 
made of Rmx and Cx, noted in the schematic 
as R2 and C2. Predict what would happen if 
the resistance were increased by 10 times, 

Frequency would be 
à, 10 X C faster 
b. 10 x slower 

‘Try it out, Change R2 from 220 kilo-ohms 
102.2 megohms. Did it make the frequency 
faster or slower? Did you predict correctly? 
‘Think about it, Did the increased resistance 
speed up or slow down the drain of C2? Reset 
R2 back to 220 kilo-ohms. 

13. On the 4046 data sheet, pin 12 controls the 
minimum frequency, Rmn. Right now pin 12 
is empty. No resistor means "infinite 
resistance. Air is a pretty good resistor. Place 
а 10-M ohm resistor from pin 12 to ground. 
Start the rolldown, What is the result? 

If there is less resistance, predict whether 
the minimum frequency is going to increase 
(faster) or decrease (closer, to no flashing) 
when it stops. 


SECTION 12 


The 4017 Walking 
Ring Counter 


So We HAVE A crock signal output. It rolls down to 
complete stop. Now to expand from 1 LED to 

11 LEDs. They don’t all go on at once. It actually 
14,5,6,7,8,9, 10, 1,2, 3,.. and 
higher if you want to use the carryout capabilities. 


counts: 1, 


Lesson 40 
Introducing the Walking Ring 
4017 Decade Counter 


Here is the system diagram for the prototype 
application of the 4017 IC (see Table 140-1) 

Be very careful not to use too much space, 
‘There are still two major circuits to fit onto your 
board. All of the cathode sides of the LEDs can be 
ganged onto the unused line on the bottom as 
shown in Figure 140-1 (see the Parts Bin). The 
common resistor can connect the LED line to 


ground. 


TABLE L401 Prototype Application 
Input Processor Output 
Roll down clock signal 1, Each clock advances the 1, Fast cycling through 10. 
LEDs from the 4046 output high output sequentially, 
walking through outputs 
© through 9. 
2. When the count reaches — 2. Cycling slows steadily to a 
output 9, it starts counting complete stop, randomly at 
from output O again. any of the 10 outputs, 


160 — Section 12. 


PARTS BIN 


= 1C2—4017 Walking ring decade counter 
= вю 


= мою 
= мото 
= вто 
= 18-1 


Add This Circuit to Your Breadboard 


The 4017 is a very simple IC. As you can see by 
the schematic presented in Figure L40-2, it has one 
major input. That is the clock signal output from 
the 4046 VCO. 


What to Expect 


When you trigger the 4046 VCO by pushing and 
releasing the button, you will see the 10 LEDs 
lighting in sequence, appearing to have a light 


The 4017 Walking Ring Counter 


zipping down the series of LEDs. That is, in fact, 
exactly what is happening. As the VCO output 
slows, the zip slows as well. It will stop randomly, 
and one LED will be left on. 

An animated schematic is available for viewing 
at wwwomhprofessional.com/compatingdownload. 
It shows the expected sequence of lights with a 
regular clock signal input. Even if your circuit 
does not immediately work to your expectations, 
now is the time to look at the data sheet. 


4017 Data Sheet 


‘The system diagram and pin assignments are 
shown in Figure L40-3, 

For normal operation, the enable and the reset 
should be at ground, 

For every clock signal input, the output 
increases from Out(0) to Out(9) by single steps. 
The counter advances one count on the positive 
edge (ground to voltage) of a clock signal. Only a 


1n a schematic, when lines 
77 representing wires cross directly 
like this, they are not connected, 


Figure L40-2 
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pin кешш 
Eu тар volue 
1 af10 Output 


‘Cou 


Саз Procesors [Outputs] 


single output pin from Out(0) to Out(9) is high at 
any moment. By definition, if the output is not 
high, it will be low. When the count is at Out(9), 
the next clock input recycles output to Out(0), 
giving us the term "walking ring" 
walking in circles. 


Carryout 


When Out(9) is reached, pin 12 carryout sets high. 
‘The carryout terminal is high for counts 0 through 
4 and low for counts 5 through 9. 


Because the c: 


yout clocks once for every 10 
clock inputs, the 4017 is often referred to as a 
"decade" or "divide by 10 counter? For example, 
it can be used to convert a 10,000-Hz signal input 
at pin 14 to а 1,000-Hz signal output at pin 12. 

Making the reset high for a moment returns the 
counter to Out(0), setting pin 3 output to high. All 
other outputs drop to ground. The reset must be 
returned to ground to allow counting to continue, 
‘To stop the advance of the count, place a high on 
enable, pin 13. Returning enable to low will allow 
the count to continue, 
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As with any digital circuit, the inputs must be 
conditioned. That simply means they must be 
connected to either high or low at all times, 
Of course, every input has its preferred state. 
= Pin 13 enable should normally be set low; 
otherwise, the 4017 count will be frozen. 

= Pin 15 reset should normally be set to low; 
otherwise, the 4017 will ignore the count. It 
will be stuck at 0, 

‘The clock must be bounceless and have only 
опе ground-to-positive movement for each desired 
count. 

The 4017, like all CMOS chips, uses very litle 
power. When it is at rest, it uses 0.002 watt of 
power at 5 volts. 


Troubleshooting 


What if the circuit is not working properly? Before 
you jump in, there are some bigger items to 
consider. Now is the time to start thinking 
systematically. Yes, you need to work through the 
circuit using the PCCP troubleshooting method, 
but the circuit just doubled in size. There are some 
necessary questions to ask first. 

1. Do you have paper and pencil to record, 

information down as you proceed? 


2. What is working? Is there still a clock signal? 
= How can you tell? If there is no clock 

ignal, then the problem is in the VCO. 

m If there is a clock signal and the LEDs are 
not working, then the problem is in the 
walking ring. 


3. Once you have narrowed down the error to a 
single system area, start the PCCP process. 
And even though it may sound redundant, 
check the power anyway. 
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Here are some specific comments 

regarding the 4017 circuit: 

= Make sure that pin 14 has the clock signal 
input from the 4046 (pins 3 and 4), 

= Make sure that all of the LED cathodes 
(negative side) are connected together, 


= Be certain that all LEDs are connected to 
‘ground through the single 470-ohm resistor. 
‘The most common errors are as follows; 

1. Reversing a single LED in the 4017 setup. 

2. Not connecting pin 15 (reset) to ground. The 
schematic shows that it is tied to ground 
through a 47-kilo-ohm resistor. If pin 15 is 
connected to V+, output 0 remains high and 
nothing else moves. If pin 15 is not connected 
high or low, the input will react to static 
electricity in the air and give unstable results 

An unconnected input creates "ghosts" that 

are difficult to explain. 


3. Not connecting pin 13 (enable) to ground. 
‘This pin is also conditioned to ground through 
а 10-kilo-ohm resistor, If pin 13 is connected 
to V+, there is no output at all and the LEDs 
are ай off. If pin 13 is not connected high or 
low, "ghosts" will be created from this as well. 


Exercise: The 4017 Walking Ring Counter. 


‘The following drawings in Figure L40-4 show the 
most common styles used in schematics, 


1. On the data sheet area, mention is made of the 
need to “condition” inputs, Explain what a 
conditioned input would look like. 


tat- 
=r 
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2. What controls any integrated circuit? 


3. 


6a. 


If the inputs are not conditioned, this creates 
‘ghosts’ 
an unreliable manner and the outputs are 
unpredictable and unexplainable. 


so called because the circuit acts in 


= Use your DMM as an "ectoplasm-meter" to 
find out where these ghosts come from. 

а, Set your multimeter to AC voltage. 

b. Keep the probe wires attached to the 
DMM. 

©. Keep an eye on the DMM display. 

4. Quickly move your DMM toward and 
away from an old style TV or computer 
monitor several times. Flat screens just. 
don’t leak enough to measure. 
Flourescent lights give good readings 
too. 

e. Place the DMM right up against the 
monitor and hold it still. 

= What was the highest AC voltage 
displayed? AC mV 
Do this again with DC voltage. 
DC mV 
An unconnected input is not high or low. 
‘That input reacts with the signals and static in 
the air around us. 

Some of the signals are from: 

= Radio and television signals 

= Cell phones 

= The electrical wiring in the walls 
Provide an explanation—what causes these 
ghosts at unconditioned inputs? 


What is the result of having unconditioned 
йари? 

There are three inputs to the 4017. What are 
they? (Here is some information from the 
4017 data sheet.) 
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a at pin vonditioned by its 
connection to the 4046 output. 


[1 at pin conditioned 


in normal operation. 
c at pin conditioned 
in normal operation. 


6b. State the purpose of each input. (Here is some 
information from the 4017 data sheet.) 


J purpose. 
[1 J purpose. 
E J purpose. 


7a. What is the strict definition of the clock signal? 


7b. Which shape in Figure 140-5 best shows а 
clock signal? 


NEN 


8. Set the DMM to VDC. With the red probe to 
4017's pin 1, trigger the circuit, Are the 
results the same as the output of pins 3 and 4 
of the 40467 


9. The output from the 4046 VCO on the 
oscilloscope should have been similar to the 
diagram shown in Figure L40-6. 
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If you set up the oscilloscope just to 
measure at pin 1 of the 4017, what would you 
expect to see? 

а. The same clock signal output frequency 

b. Only half of the output frequency 

c. High for the first five, low for the second 
five 

d. Only one-tenth of the output 

10. Consider the carryout (pin 12). 

a. Ih is high for half the cycle and low for the 
other half. 
When does the carryout of the 4017 
change from low to high? 
When does the carryout of the 4017 
change from high to low? 
b. Explain why the output of pin 12 (carryout) 


is so different from the other output pins 0 
through 9. (Refer to the 4017 data sheet.) 


Lesson 41 
Understanding the Clock 
Signal Used by the 4017 
Hickory dickory dock. The system responds to a 
clock 

А clock signal is widely used in electronics to 
trigger events throughout larger systems. 

Definition: А clock signal is a clean digital 
signal that raises from zero to full voltage 
instantly. It must take fewer than 5 microseconds. 
‘That is 0.000005 second (1 microsecond = 10^ 
second), 

А clock signal is all of the following 
= Isa very clean signal 
= Docs not bounce ar echo 


= Triggers one event 
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The 4017 Walking Ring Counter 


‘The clock signal is generated by the 4046 VCO 
circuit and is used to trigger the 4017 circuit. Each 
clock signal advances the “high” output by 
shown in Figure ТАТА 


Each of the 4017's output provides a clean clock 
signal as it changes from low to high. When the 
output changes from 9 to 0, the carryout at pin 12 


locks" and remains high until the count advances 
from Out(4) to Out(5). Any of the outputs can be 
used as clock signal inputs to trigger other circuits 

When reset is momentarily set to high, the count 
resets to 0. 

When the enable is set to high, the count stops 
until it is returned to low. 

Remember, all inputs need to be conditioned to 
either high or low. 

Refer back to the data sheet provided in Lesson 
40 as you work through this lesson. 

‘To understand the circuit better, take one of the 
LEDs out and put itin backward. 
= Trigger the circuit. 
= How many LEDs are lit at one time? 
= There is a rolldown ... but now there are two 
lights on all the time: one of the other nine 
LEDs and the reversed LED. 


= The drawing in Figure L41-2 best explains 
what is happening. 


Remember: Only one output is high at any time 
the rest are low. 

The reversed LED acts as ground. So the pin 
powering the LED in the count is draining through 
the backward LED connected to an output that is 
low, Return the LED to its proper position, 


Exercise: Understanding the Clock 
Signal and the 4017 

Here we will compare a PB switch to a clock 
signal input. This setup substitutes a single 
mechanical action for a clock signal. Remember 
mal is very fast (millionths of a 
second) and very clean. The LEDs advance by one 


that a clock 


per clock signal, Be sure to change back to the 
original setup when this exercise is done. 
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Figure LAT. 


1. Attach a 100-kilo-ohm resistor and the PBNO 
to the clock input of the 4017 as shown in 
Figure 141-3. 


2. Remove the wire that carries the clock signal 
from the 4046 (pins 3 and 4) to the 4017 
(pin 14). When everything is set up, attach 
the power. 
3. What LED is lit now? LED # 
= Press the plunger down in a definite 
movement. 
= Don’t release it. 
= What LED is lit now? LED # 
= Release the plunger. 
= Did the count advance when you released. 
the plunger? That was a voltage movement 
from V+ to ground. 
4. You expect a push button to be a fast and 


clean movement from ground to V+. Is it a 


clock signal? 


= You cannot use any mechanical device to 
provide a clock signal. 

a А clock si 
electronically. 


jal must be generated 


5. Push and release the plunger a few more 
times. 
= You can expect that the count will advance 

by a single step... sometimes by two ог 

three steps. 

The contacts of a physical switch like а 

push button do not provide a clean enough 

signal when a clock signal is required. 

= An unclean input has bounce as shown in. 
Figure 141-4, Such a bounce is too fast to 
һе noticed on inexpensive oscilloscopes. It 
would be impossible to see on Soundcard 
‘Scope, But you see the results of the 
bounce as the 4017 counts more than one 
step in each push of the plunger. 
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TATA 


Tf an input says it needs a clock signal, only 
a clock signal will do. The CMOS 4093 is a 
specialized IC designed to "debounce" mechanical 
switches. It is nothing more than a fancy 4011 
chip. It has been designed to react much more 
precisely to the inputs. 


Lesson 42 

Controlling the Count—Using 
the Chip’s Control Inputs 
You've seen that the major input is a clock signal. 


There are two other inputs, Let's visit them and see 
what they do. 


‘The 4017 Walking Ring Counter 


Add two long wires to the breadboard as shown 
in Figure L42-1, These will be used as connections 
to V+ when needed. Leave the ends loose. Notice 
how pin 15 (reset) and pin 13 (enable) are each 
connected to ground through a resistor. That way 
the input is still conditioned, even if you do not 
have the probe connected somewhere, 


Reset 


1. Trigger the 4046 to start the rolldown. АЙ 10 
LEDs should flash in sequence, Now connect 
the reset probe to the anode (+) side of LED 
number 7. What happens? 

2. Choose another LED and do the same thing. 
What happens? What does the reset do when 
itis set high for a moment? 

з. Wait until the rolldown stops. Touch it to V+ 


4. What happens if you keep the reset high and 
start the rolldown? 
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Take a look again at how the data sheet defines 
the purpose of the reset. It does exactly what it 
says it does. And the same is true for the enable. 
function, 


Enable 


1. Pull the reset wire out while you play with the 
enable. Start the rolldowa. Now connect the 
enable probe to the anode (positive) side of 
any LED. What happens? 

2. Choose another LED. What happens? What. 
does the enable do when it is set high fora 
moment? 

з. Wait until the rolldown stops. Touch it to V+ 

4. What happens if you keep the enable high and 
start the rolldown? 

So what good are these? That is up to you 
to decide. Maybe you don't want to count. 
zero to nine all the time, Maybe you only 
want it to count to six, like rolling a die. 
Maybe you have a hexapod robot. It has a 
preset cycle for its six legs. You can use the 
4017 to trigger this system, Figure L42-2 
shows a really cheap, simple, yet effective 
idea for applying the 4017 in a video security 
surveillance system. 


The system needs to have the "high" 
produced by any source to reset the system. 
The reset does not need a clean clock signal 
Any momentary high will do. The "high" 
from pin 10 is used here. Why don't we see 
the LED connected to pin 10 light up? 
Because of the speed, the circuit reacts in 
microseconds. That is too fast for us to notice 
any response in the LED. 


. Predict what happens when the reset wire is 


connected to pin 1. Pin 1 is related to what 
output? 
ошо 
b. ош2 
© оша 
d. Outs 
e. Out 10 


. Underline which LEDs light up. 0, 1, 2, 3, 4, 


5,6.7,8,9 


7. What is the state of the carryout for this 


setup? 
a. On all the time 


b. On for the first two, off for the second two 


c. Doesn't light up 


Cum3 Camê 


id 
recorder] 
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8. How are the three inputs conditioned so they 
are always connected to either high or low? 


a. Clock, 


b. Reset 


c. Enable. 


9. Look at the schematic, The "enable" is 
conditioned to low through the 10-0 resistor 
Start the circuit from the 4046. In the middle 
of this standard rolldown, connect the enable 
to V+. Note what happens, Leave it attached 
for 30 seconds, and then trigger the rolldown, 
Disconnect the enable from V+ so it is low 
again. The rolldown should pick up again in 
the middle, Describe what the enable does, 


10. In the following system diagram, describe the 
processor for the video security system shown 
in Figure L42-2 (see Table 142-10). 


TABLE L424 System Diagram 


Input Processor out 
Video Three items Маго recorder 
camera are necessary 
signal for this 

processor. 


1. A circuit that 
generates 
clock signals. 

2. The 4017 
does what? 


3. The 4066" 
does what? 


* The 4066 is the equivalent of four high-quality 
NPN transistor in à single package. What does 
it do here in the circuit? 


Running a Seven-Segment 
Display 


SEVEN-SEGMENT DisPLAY depends on two major 
chips. I introduce the "slave" 4511 first so you can 
understand how itis controlled. Then the 4516 
"master" is introduced. You will investigate and 
play with most of the possibilities of each chip as 
they are presented, At the end of this chapter, you 
will have the prototype of the DigiDice and be able 
to explain it. Better than that, you will be able to 
control it. Remember, binary's the word. 


Lesson 43 
Introducing the 
Seven-Segment LED 
Here you have a real number output. It's just a set 
of LEDs set up to represent numbers 

Here is the system diagram from the beginning 
of Part Three (see Table 13-1). 

Remember that there is to be a number output 
коо. In this chapter we will add the number 
readout, Everything revolves around creating a 


number output using a seven-segment LED 
display. This simple device is created by using 
individual LEDs in rectangular shape, set into а 
package that creates a number, as shown in 
Figure L43-1. 


caw >a™ 
0000000 


So you might have some seven-segment 
displays lying around. You try them out, They 
might work and they might not, That is because 
there are two major types of seven-segment 
displays: the CC and the CA. The type that is used 
here is referred to as a common cathode (CC). A 
proper schematic diagram for the CC is shown in. 
Figure L43-2. 


TABLEL434 System Factors 


Input Processor 


Push button 


1. Relldown (4046 IC) controlling 2 


2. Walking ring resets at 6 (4017 IC) 


3. Binary counting decimal (4511 IC) 


Output. 

1. Fast cycling through six LEDs. 

2. Fast cycling through numbers O 
through 6. 

3. Cycling slows steadily to a complete 
stop. randomly at points 1 through 6. 
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‘This type of seven-segment LED display is 


referred to as a common cathode because all of the 
LEDs share the same ground line, You have to add 
resistors on the anode (positive) side for each LED. 
‘The alternate type of seven-segment display is 
shown in Figure L43-3. Note that it is almost 
identical, yet completely opposite, of the СС layout. 


OVE. 
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Just as with the CC, you stil have to add. 
resistors. This is done on the cathode (negative) side. 
for each LED in this package. Just a further note: 
The two package styles are nor interchangeable. 

А CC will not substitute for a CA (common 
anode) package in any circuit because itis the. 
same as placing an individual LED in backward. 

1t just doesn't work. 

Right now, you need to map out your seven- 
segment display. Set the seven-segment display 
into your breadboard as shown in Figure L43-4, 

Be sure to use a 470-ohm resistor to cut the 
voltage to the individual LEDs as you map out the 
pins, The center pin of each side is a common 
ground connection. Only one needs to be 
connected to ground. 


Figure 143-4 


Now use a single wire to determine which pin 
powers which LED. Label your drawing, You will 
need this information to wire up your next circuit. 


How would you create the number 7? 


Lesson 44 
Control the Seven-Segment 
Display Using the 4511 BCD 


1. Getting numbers to present onto the seven- 
segment display has to be easier than rewiring 
all the time. Electronics is about control. Here 
is a chip that controls the seven-segment 
display. 

2. Several IC processors are available to change 
inputs into number outputs. 

3. The 4511 BCD CMOS IC used here is a basic 
binary-counting decimal processor. 


4511 Data Sheet 


The system diagram and pin assignments for the 
4511 BCD are shown in Figure L44-1 
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Outputs 


pin assignment 


Fig! 


Basic Operation 


The 4511 BCD accepts a binary input code and 
converts it to be displayed on a seven-segment, 
common cathode LED (all segments share the. 
same connection to ground). 

The binary code placed on B1, B2, B4, and BS 
inputs is translated as a code for display on a CC 
seven-segment LED, For instance, if ВВ is low, 
B4 is high, B2 is high, and B1 is low [0110], this 
input combination will make outputs c, d, e, Е 
and g high, while outputs a and b remain low, 
creating а decimal six. 


In normal operation the lamp test and blanking 
are held high while store is connected to ground, 
= Lamp test: If lamp test is grounded, all of the 
lettered outputs will go high. 
= Blanking: If blanking input is made low, all 
lettered outputs go low, turning the display off 
Note as well that any input representing a 
number bigger than decimal nine will blank the 
display. Even though this 4-bit binary word can 
count from 0 (0000) to 15 (1111), the 4511 is 
designed to operate a seven-segment LED that. 
cannot count above nine. Any binary word above 
0101 is unreadable. The 4511 will blank, turning. 
off all outputs to the display. 


Ifthe store input is made high, the value of the 
input code at that instant is held internally and can 
be used later. 

‘The 4511 BCD system layout is described in the 
Table 144-1. 


TABLE 1441 4511 BCD System Layout 


Input Processor Output 


A binary word Binary code is Decimal value 
provides high converted for of binary input 
signals at the display by shown on the 
binary inputs. the binary- seven-segment 

counting LED. 

decimal 

processor. 


Breadboarding the Seven-Segment 
Display and 4511 Display Driver 


Set the chip and seven-segment display near the 
end of your breadboard as shown in Figure L44-2, 


Now build this circuit from the schematic in. 
Figure 144-3. 
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Figure 144-2 


Figure 144-3 


‘The wire probes are only needed for testing in 
this lesson. 

Building this circuit on the breadboard can 
prove to be challenging. The picture in Figure 
144-4 is provided to help guide you. There is a 
correct technique for breadboarding, and then there 
= Note that the resistors have had their legs 

clipped shorter on one side. Then they are frt nnn 
placed upright аа. 
= Insulated wires are used to make the long 


connections, Those wires are a hit longer than 
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the actual connection. That relieves any strain 
that might cause the wire to spring out of its 
hole. 

= The wires are gently bent, Sharp comers 
actually encourage the solid wire to break 
under the insulation. Such breaks are 
frustrating and hard to find. 


What to Expect 


When you attach power to this circuit, the seven- 
segment display should read ZERO. That is, 
segments A, B, C, D, E, and F are lit, Not the 
crossbar, G. If you have a backward “6,” you have 
switched the outputs “Р” and "О 


1. Touch the wire probes connected from inputs 

ВІ, B2, B4, and BS separately to V+. This 
injects" a high signal into the various binary 

inputs. 

2. Touch both B2 and B4 to voltage at the same 
time, 

3. Try different combinations. 

4. What happens when you try to inject a high at 
BS and B2 at the same time? It should blank 
the display. 


Troubleshooting 


Run through the PCCP. The most common 
problems in this setup are as follows: 
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= Crossed wires. 

= Reversed display. 

= Individually burned-out LEDs on the display. 

= Blanking at pin 4 and lamp test at pin 5 are 
connected to V+. Either connected to ground 
would keep this circuit from working, 


Exercise: Control ће Seven-Segment 
Display Using the 4511 BCD 

‘The inputs B8, ВА, B2, and ВІ represent binary 
inputs. 

Together, all four binary inputs create a 4-bit 
binary word. Figure 144-5 presents an excellent 
representation of how the binary word input relates. 
to the display driver outputs 

1. Use the wire probe to connect B1 (pin 7) to 

voltage. What is the readout of the display? 


2. Use the wire probe to connect B2 (pin 1) to 
voltage, What is the readout of the display? 


3. Use the two separate wire probes to connect 
both ВІ and B2 to voltage, What is displayed? 


4. Work through Table L44-2, 
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TABLEL44-2 Wire Probe 


Binary  Seven-Segment 
Number ва ва в2 в Word Display Output 
Zero Low Low Low Low 0000 ABCDEF 
One Low Low Low High 0001 сапар 

Two 

Three 

Four 

Five 

Six 

Seven 

Eight 

Nine 

Ten 

The highest binary inpat that the 4511 а atpin is conditioned 
recognizes is when inputs ВВ and ВІ are both __ in normal operation. What is its 
high. purpose? 

That means the highest it can count is 9. b. atpin is conditioned 
Anything over a binary input equal to in normal operation. What is its 
“decimal 9" will cause it to blank out. purpose? 

5. Why are inputs 1, 2, 6, and 7 connected to ____at pin____ is conditioned 
ground through 100k resistors? — in normal operation. What is its 
purpose? 


6. What is the maximum count of a 4-bit binary 
word? 

7. What is the highest number that the 4511 
seven-segment driver is able to display? 


8. BCD stands for binary-counting decimal: 
Binary in—decimal out, 


What is the binary word for decimal 7? 


9. Besides the binary word input, there are three 
other inputs to the 4511. What are they (from 
the 4511 data sheet)? 


10. Test blanking and lamp test separately. Simply 
connect them to ground momentarily 


Lesson 45 
Decimal to Binary—The 4516 


The 4516's output is the binary word input to the 
4511. It changes the decimal clock signal from the 
4046 VCO to a binary output used by the 4511 
‘This lesson explains the operation and application 
of the 4516 BCD IC. 
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Data Sheet: 4516 Binary Counting 
Decimal—Up/Down Zero to 15 
Counter 


‘The system diagram and pin assignment for the 
4516 are shown in Figure L45-1 


Basic Operation 


For each clock signal input, the binary word output 
changes by one. The binary word shows as a high 
signal on corresponding outputs. For example, for 
the decimal number “7,” the output BS is low, 
while B4, B2, and B1 are high [0111] 

In normal operation the inputs carry-in, reset 
and preload are held low. 

The binary word increments one count on the 
clock signal at pin 15, The movement is dependent 
оп the setting of the up/down control. The output 
appears as the binary word at the outputs ВВ, B4, 
B2, B1. 


Up/Down Control 
When the L/D control is set to high, the count 
proceeds upward. When decimal 15 [1111] is 
reached, the count cycles back to zero [0000] and. 
carryout is triggered. When the U/D control is set 
to low, the count proceeds backward. When 
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decimal zero [0000] is reached, the count cycles 
backward to 15 [1111], and carryout is triggered. 


Carry-In 
‘The carry-in must be held low to allow counting. 
Holding the carry-in high stops the count, making 
it function like the enable switch of the 4511. 


When multiple stages are used, the chips share 
the clock signal, as shown in Figure 145-2 
Carryout of each stage connects to the carry-in of 
the next level. 


Reset 
By momentarily connecting reset to V+, the count 
returns to zero [0000]. The reset must be returned 
to ground to allow counting to continue. 


Processor 


УТЕРИ 


Figure L45- 
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Preload 
Any number can be preloaded into the 4516 by 
presetting the appropriate binary word to voltage 
through the preload inputs [L8, LA, L2, L1]. 
‘These preloaded inputs are loaded on to their 
corresponding binary outputs [B8, B4, B2, B1] by 
bringing the preload at pin 1 high fora moment. 
As with reset, the preload must be returned to 


ground to allow counting to continue. 


NOTED) Pin 15 should be in a low state and 


there should be no clock inputs to 
pin 15 when preloading is done. 


Add to the System on the Breadboard 


Leave a small patch of five free lines on one side 
for the last part of the system introduced in the 
next lesson, 

As the schematic shows in Figure L45-3, the 
4516 uses seven more 100 КО resistors and more 
wire. You also add a temporary display of the 
binary word using four extra LEDs. 

1. Remove the 100 КО resistors from the 
4511's inputs, 
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2. Preload control at pin 1, and the preload 
presets L8, L4, L2, and 1.1 are attached to 
ground through 100 kf resistors. 

3. Carry-in is connected to ground, because it is 
‘an unused input. 

4. Carryout can be left open. It is an output used 
to trigger another stage in counting. 

5. Reset is attached to ground through a 100 КЇ 
resistor 


6. Start with the up/down control connected by a 
100 k to V+ 


What to Expect 


Here's what to expect before you start to play. Use 
the clock signal from the carryout of the 4017 as 
the INPUT clock signal to the 4516. The number 
will advance one for every run down all 10 LEDs. 
Note that this wiring is specific to where you are 
now. It is subject to being played with by curious 
fingers and nimble minds 

Also, at this point, the up/down control at pin 9 
can be connected to V+ (counting up) or ground 
(counting down) through a 100 КО resistor 


Figure L4: The insert shows the mast common eror- do not wire ike TRIST 
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Exercise: Decimal to Binary—The 4516 


A: Initial Setup 

The 4516 acts as the interpreter. It changes the 
decimal clock signal source into the binary input 
used by the 4511 display driver. 

The outputs of the 4516, B8, B4, B2, and ВІ are 
wired directly to corresponding inputs of the 4511. 
The four LEDs display the 4516's binary word. lt 
matches the decimal number displayed on the 
seven-segment LED. Now place a 10-megohm 
resistor from pin 12 of the 4046 to ground. This 
sets the minimum frequency output of the 4046 
to about 1 Hz. This way, you don’t have to. 
continually trigger the roll down, 

Make sure that the 4516's up/down counter (pin. 
10) is conditioned to V+ so it counts upward. 


1. The shortened “DCB” stands for what? 


D c 
в 

2. The shortened “BCD” stands for what? 
в c 
D 


Curry, Carn 
Enu Bs Ls LI In B1 Out gn 
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B: Inputs Inputs Everywhere 

Be careful while you are exploring. You can 

accidentally connect V+ directly to ground. That 

shorts out the power supply. Even though it looks 

like everything turns off, a short circuit can 

damage your power supply. 

= Up/down counter. First, try out the up/down 
counter at pin 10, Use a long wire as shown in 
Figure 145-4 to connect the up/down control to 
ground. 

m= The reset. Use a wire probe and momentarily 
touch the reset input to voltage as shown in 
Figure 145.5, 

= The preload. This is easy to do, Don't remove 
the resistors. They allow flexibility. Pop a short 
wire into both L2 and L4 as shown in Figure 
45-6, and connect them to V+. Connect a 
long wire to preload. Touch the preload wire to 
V+, just for a moment. Your display should 
now show the number “б.” When the preload is 
set to high, the values preset on the load inputs 


are dumped onto their matching binary count. 
outputs, 
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D 4516 
Pee Carey Сату 
PSS Be pa LIIS? wy Ouran 


FARE 


Figure L45-6 


C: Now for Some Serious Playtime! 
Exploring the Possibilities 


Right now, both the 4017 and 4516 are connected 
directly to the clock output of the 4046 as shown 
in Figure 145-7. 


1. The 4046 clocks the 4017. Now connect the 
4017's carryout to the clock input of the 4516 
as shown in Figure L45-8, Think about it. Try 
to explain what is happening, 

2. This is even better, The 4046 clocks to the 
4516. Connect the carryout of the 4516 
directly to the clock input of the 4017. The 

re LAS-9, What is 


setup is shown in Fi 
happening? 


clock signal Г 


1046 


clock in 
4017 four 


cin al 
4516 0007) 


осн] 
4516 [out 
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clock signal Г 


fou 


3. Will the 4516 still count zero to nine in this 
setup when you play with the reset or enable 
of the 4017? Try it out. 

4. Remember the carryouts of the 4017? It is 
high for the first five numbers, and then goes 
low for the second five numbers. Try the setup 
shown in Figure L45-10, Connect the 4017 
carryout to the up/down counter of the 4516, 
Predict what's going to happen. Were you 
на 


clock signal J 


[RC2 controle the 
Frequency of the VCO 


This 
current system as yon finished exploring the 


4516 BCD ш counter and set It up as digidice 


[anas vco compares input 
4 l. |voltage from RCT to Ve. 


phic System Diagram represents your 
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D. Setting Up the DigiDice 
Figure 145-11 is the graphic system diagram that 
you can use to set up your prototype for DigiDice. 
Notice that some particular features have been 
incorporated into the system, 
‘The 4046 clock feeds to both 4017 and 4516. 
When “Out 6” of the 4017 goes high, this signal 
is used to trigger the following: 
1. The reset of the 4017 (the first six LEDs light 
up in sequence) 
2. The preload (pin 1) of the 4516 
* LI (pin 4) must be set directly to voltage. 
= This will load the number "1" when it is 
triggered, effectively skipping “0.” 
= Resulting in numbers displayed 1-2-3-4-5- 
6123 
At this time, you can remove both the I0-megohm. 
resistor from the 4046's pin 12 and the LEDs used 
to display the binary word. The minimum 
frequency will return to full stop, and you will have 
room for one last addition to the entire system. 


clock rolidown 


тезеп 
waking Ring | 


Figure L45-11 
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The Displays 

Automatically Fade Out 

Of course, your mother never reminded you, 
"Can't you remember to turn off the lights after 


you leave the room?" With the next step, you'll 
never have to worry about that with your circuit, 


Hey! If you didn't do it yet, do it now. Remove 
those LEDs used to show the binary word. 


Power consumption is important if you use 
batteries to power the system. CMOS electronics 
are popular because the systems use so little 
power. In comparison, the LEDs gobble energy 

in this system. In this lesson we apply a simple 
RC to the system that automatically cuts the power 
to the LEDs. 

A basic system diagram is shown in Table 
146-1. It includes the RC that automatically turns 
off the LEDs, 

A detailed system diagram for DigiDice deals 
with the input/processor/output of each piece of 
the system (see Table 1462) 
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Displaying the system this way can be 
confusing and long-winded, A “graphics system 
diagram” shows how all of that information can be 
displayed more efficiently. Such diagrams are more 
readily understood and infinitely easier to use 
when designing and troubleshooting systems. 
Figure L46-1 is the graphic system diagram 
showing how RC3 is set into the system. 


But even a graphic system diagram does not. 
show the full schematic. For that matter, at this 
point, I'm not going to show the full schematic. 
either. АШ that needs to be shown is the specific. 
schematic of interest and the notation of how it is 
connected into the system. Figure L46-2 is the 
schematic showing how RC3 controls the NPN 
transistor, 


Everything used here should be fairly obvious, 
except for the extra diode. Why is the extra diode 
there? The diodes separate RCI from RC3. Here is 
a complete explanation why it is necessary. 

RCI and RC3 are isolated from each other 
using the diodes to prevent any reverse flow of the 
current, If there were no diodes, the charges would 
be shared between the capacitors of RC1 and RC3. 
‘This is shown in Figure L46-3. 


TABLE L46-1 Basic System Diagram 7 
Input Processor! Processor 2. Processor ЗА — Processor Output 1 
Acontact RCI controls — 4046 VCO 4017 Walking Timed off as 6 LEDs 
switch like the timing of — RC2controls ring 1410 a power saver 
aPBNO therolldown max and min counter RCS controls 
frequency of Seventh LED the transistor 
the clock (out 6) is that cuts power 
signal connected to по the LEDs 
reset and 
preload controls 
on the 4516 
Processor 38 Output 2 
ASISDCB(P) Seven-segment 
asneco display counting 
1-2-3-4-5-6 
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TABLE L46-2  Dotalled System Diagram 


First Section, Including the 4046 
Input Processor 
Push button clases 
Voltage filing RCI 


Falling voltage controlled by 
the RCI drains from max to 
minimum. The voltage at 
рїп 9 is compared to V^. 
This controls speed of. 
voltage-controlled oscillator 


Second Section 4017 


Input Processor 


Clock rolldown from the 
output of the 4046 
Reset 


of 10 counter reset at out 6 


Second Section LEDs 


Input Processor 


Walking ring provides 
high to 1 of 6 LEDS 
in sequence. 


Third Section Starting with 4516 
Input Processor 


Clock rolidown from. 
4046 
High input from 4017 


ош 6 triggers preload 
of Li 


Decimal counting binary 


U/D counter set up 
or down. 


Third Section 451 


Input Processor 
Binary word Converter for seven-segment LED 
Binary-counting. 


Decimal 
Fourth Section Timed Off. 
Input 

Voltage filing RCS 


Processor 


Transistor opens, then slowly. 
closes the connection to ground 
as controlled by RCS 


Output 


Length of rolldown controlled by 
RCI. Rolldown clock signal 


Output 


Walking ring provides high to out 0 
to out 6. 

Ош 6 is used to reset 4017 to О. 

Qut 6 is used as controling input to 4510. 


Output. 
Light 


Output. 


Advancing binary code 


Output. 


Decimal value of binary input shown on 
the seven-segment LED. 


Output 


Displays fade-outi-2-3-4- 
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clock 
rolldown 


[4046 VCO compares input 
voltage from RCI to V+ 
ЕС2 controls the frequency 
ofthe VCO. 


RC3 controls the NPN transistor, 
turn controls the LED's 
to ground, 


upper diode and add to the charge of the 1-НЕ 
capacitor of RCI 

The complete and proper setup is shown in Fi 
146-5. Each RC acts independently. The RCI 
rolldown should finish 5 to 10 seconds before the 
fadeout really finishes. If the LEDs fade out before 
the rolldown is completed, adjust the timing of either 
RCI to be shorter or the timing of RC3 to be longer. 


‘The resistors would act together, too, RCI and 


RC3 would combine and act as a single RC. 


If there were only one diode, the unisolated " 
capacitor shares its charge first. This is demonstrated L4 T 


in Figure L46-4, The charge in the 1-pF capacitor = 
of RCI would push through the lower diode and 

add to the charge of the 22-microfarad capacitor of + 
RC3, The reverse would also occur; if the bottom T 
diode were not present, the charge stored in the = = 


22-Е capacitor of RC3 would push through the | Figure 46-5 | 
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Define, Design, and Make 
Your Own Project 


Imagination is more important than knowledge. 
Einstein 


Er HAS BEEN МУ EXPERIENCE that when people 
are given instructions to make something for 
themselves, they will complain. Either they are 
given far too much detail or what they perceive 

as not nearly enough. All this from the same 
audience. What I have done here is give examples. 
‘The more complex the example, the more I choose 
to talk in terms of concept, not detail. I do this on 
purpose. This is your project. If 1 gave you all of 
the details, it becomes my project and you copying 
my project. 

Remember the earlier comment about Lego. 
‘That was a serious statement, Parts of one fit 
perfectly into the parts of another. That is one of 
the beauties of digital electronics. Think about it, 
You have learned enough that you could almost 
build the controller for an arena's scoreboard, 

You can develop your own applications using just. 
а portion of the system, Next time you go to the 
mall, carefully look at those fancy gadgets that 
еш your quarters and tell you your fortune. What? 
You say you can't do that? Then why not? 


Lesson 47 
Defining and Designing 
Your Project 
Ideas to keep in mind 
1. In an ideal world, the sky is the limit. 
2. Murphy was probably right. Murphy's first 
Jaw states, "If anything can go wrong, it will” 
Do an Internet search of “Murphy's law" + 
Technology 
3, In reality you will never have: 
= Enough time 
= Enough money 
= The right equipment for the job 
4. Your expectations for this project should be 
reasonable 
= Five printed circuit boards are provided in 
the kit for this unit. This provides you with 
maximum flexibility. 
= The biggest limitation that exists for this 
project is your inability to create your own 
enclosure 
= The most reasonable and inexpensive 
premade enclosures are old plastic VHS 
cassette cases. 
= These are often available with plastic lining 
that allows you to insert labels, signs, and 
directions. 
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Notes Regarding Possibilities 
This is digital electronics. The processors can be 
mixed and matched, or not used at all 
1. 4046 VCO: 
= Can be set to a specific frequency 
= Rolls down 
= Can roll up (think about it) 
= Can set minimum frequency 
= Can set maximum frequency 
= Has frequency range 
2. 4017 walking ring: 


= Dependent on a clock signal, but any clock 
signal will do. 


= Don’t underestimate reset or enable 


= Can count 0 to 9, and reset or freeze on any 
predetermined number. 


= What about the carryout? High for half the 
count, low for the other half. 


= What about using two 4017s, counting Û to 
99 in rows? 


= The outputs are not limited to LEDs, as 
shown in Figure 147-1. They can control 
transistors to give power. 


e © 


у Power Output can Transistors used for 
е used to trigger other] Higher Power Output 
"MOS Circuits. 

шии ООО 


з. 4516/4511 BCD unit: 
= Like the 4017, it is dependent on a clock 
signal, 
= With a 1-Hz signal, you could make a 
binary clock. 
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= The 4516 has more inputs than outputs. 

= The U/D control takes any digital input. It 
is not dependent on a clock signal, 

= What about having two 4516s counting 0 to 
99 in digits? 


Timing 


‘There are only three separate RC timers right now. 
More are possible. RCI and RC3 work together. If 
RCI is longer than RC3, the displays fade before 
the rolldown is complete, Use Table L47-1 to set 
the timing of the RCs to your desires 


TABLEL474 Set Timing of RCs 
Resistor Capacitor тте 
ома 10 uF 200 seconds 
лома 10 uF 100 seconds 
алма LT 50 seconds 
20 ma n 20 seconds 
10 ma Га 10 seconds 
алма THE 5 seconds 

Examples 


Each of five examples presented has a unique twist 
їп its application, New portions are explained in 
detail. Some of the design components, by their 
very nature, are identical between projects. When 
that happens, that portion is mentioned briefly 


The Ray Gun 


‘The ray gun displayed in Figure L47-2 is a 
wonderful little project. 
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[4046 VCO compares input 


4 1 Analog Voltas] voltage from RCI to УТ 
МН: Кю? исз сотой te frequency 


Rolidown 


he NPN tr 
which in turn controls the LED' 
connection to ground. 


Figure L47. 


‘The entire system has been enclosed in a squirt 
gun. The unique idea here is that only a portion of 
the larger system has been applied as shown in the 
graphics system diagram of Figure 147-3. 

‘The same system can be applied to a push 
button fortune teller or a 10-LED roulette wheel. 


The "Whatever" Detector 


The only unique quality here is the switch and the. 
name you give it. In fact, this is the same system, 
but applied as a fake metering device. Fill in the 


word of your choice for "whatever? The beauty is 
that it actually changes frequency from person to 
person, Did you notice that you could get the 
circuit to work by just touching across the bottom 
of the push button? Try it. The packaging can be 
fancy, as shown in Figure L47-4, or you could use 
a simple box. 

You could moisten your palm and pick up the 
‘Ghost Detector,” claiming all sorts of things as 
you point it toward a dark corner. Give it to your 
friend and watch as it goes dead, A little 

knowledge isn't dangerous. It's fun, 


An Animated Sign 


‘The animated sign shown in Figure 147-5 could be 
used for a variety of shapes. 


Both of the things that make this unique are 
shown in the graphics system diagram of Figure 
L47.6. 
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[2046 VCO compares input 


Analog Voltage 


fodi Pin? 


2 enh o 
PCB Provided 
with Kit 


[A regular transistor 
lean support 12 
[Ultra Bright LEDs 
lin this confi 


First is the subsystem that triggers the 4046. It 
is a 4011 oscillator set to pulse every 20 seconds, 
The maximum frequency is set to 20 Hertz. It rolls 
down almost to a complete stop before it kicks the 
oscillator high again, The schematic is shown in 
Figure 147-7. 


‘The Frequency is set by RI and СТ 


Second is the necessity for ultrabright LEDs to 
make the output visible from a distance. This 
requires the output of the 4017 to use transistors to 
amplify the power. 


The IQ Meter 


This is another wonderful gadget. It could just as 
easily be called a lottery number generator. You 
secretly control the first digit by a hidden touch 
switch made from two pinheads. Shown in Figure. 
L47-8, when you hold it, you're guaranteed a 
number above 100. 


ы E 


Everybody else gets a number under 100. It 
doesn't use the walking ring at all. To do it 
properly, though, does require two sets of the 
number display circuits and three seven-segment. 
LEDs. Directions to make your own printed circuit. 
boards are provided at www.mhprofessional.com/ 
computingdownload. Figure L47-9 shows the 
graphic system diagram for the IQ meter. 


Modify the dual NAND gate PCB, included in 
the kit, so it is а single-touch switch. You can 
figure out the wiring to get a high output to show 1 
and а low output to show 0 on the seven-segment 
display. 


Love Meter Fortune Teller 


‘This wonderful gadget is popular in the malls, It 
takes two inputs to work. You pay a quarter and до 
one of several different things. You might put your 
palm on the outline of a hand or pass your hand. 

over the hand of the plastic gypsy. You might touch 


one pad and your girlfriend touches the other; then 
you kiss. Then the lights flash, and you get your 
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connection to ground 
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RCZ control the frequency 
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[RC controls the frequency 
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Figure 147: 


© Ves. Definitely 

© Signs Point to Yes 
© Outlook is Good 
© Most Likely 

© Without a Doubt 
© Can't Predict Now 
© Ask Again Later 
© Outlook Not Goo 
© Don't Count On Tt 
© My Reply is Not 


fortune told. The outcomes shown in Figure 
147-10 come directly from The Magic 8-Ball. 
toy made by Tyco Toys. 

‘The graphics system diagram for the fortune 
teller is shown in Figure 147-11 

‘The schematic for the dual input trigger is 
shown in Figure 147-12. It is important to give 
plenty of time for the coin input to time out, so 
that by the time they trigger the second input, the 
first has not timed ош. 


Event Counter and Trigger 


‘This device will count how many times something 
happens and then trigger an output. With two 4516 
chips, the output can be set to trigger at any 
number between 0 and 255. The graphics system 


Venu, КО nnn aiti. 


connection to ground. 


PCB Providedwith Kit 


[RCS controls the NPN transistor, 
which in turn controls the LED's 


Figure L47-1 
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diagram in Figure L47-13 is set up Гога single 
numbering system. 

The 4516 can be preset to any number from 0 to 
15. You don't have to feel confined to what the 
display can show. Set the up/down control to count. 
backward. The output is triggered when everything. 


Dual Input 4046 VCO 
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Or Gates 


reaches zero. Figure L47-14 shows how to apply 
two 4071 quad OR gates to check to logic output. 


‘The 0000 0000 can be made by the following: 
= Counting up and rolling over the top number 
* Counting down until you hit the bottom 


= Triggering reset by an outside event 


Slot Machine 


It is possible to do this, What if I get two rows of 
walking rings and trigger them both? When the 
LEDs match, it can work like a slot machine and 
trigger a payout, What a simple concept. Move 
forward with this one only 
It can work, but it takes work. The graphics system 
diagram for a two-line slot machine is shown in 
Figure 147-15. 


е confidence, 


you ha 


“4017 
Walking Ring 


& Rolldown 


mm 
& Rolldown 


AND Gate goes HIGH. 


One Gate per Pair 


when 2 LEDs Line Up. 


"m 
Walking Ring 
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Matching Pair 


u 
zi 


Figur 


It appears obvious that you can compare the 
outputs using an AND gate. The 4081 dual input. 
quad AND gate is ideal. But consider that a high 
output from the two walking rings might cross 
each other for a millisecond, That is enough to 
trigger the AND gate falsely. It is important to 
slow down the comparison to prevent false 
triggering. Such a circuit is displayed in Figure 
147-16. This ensures that each LED in the pair 
‘must be high for a minimum of half a second 
before the AND gate input moves above the 
triggering voltage. 

What about the payout? ГЇЇ be honest, Check 
your phone directory for any shop that repairs 
vending machines. Unless you are a skilled 
‘machinist and have time, you will save yourself 
‘many headaches by purchasing a used coin return 
‘mechanism, Usually, one clock signal in kicks one 
quarter out. It would be fairly safe to say the 
‘output from the 4081 will be a clean clock signal. 
Have fun, 


One Last Word 


Be creative. Be patient with yourself, Breadboard 
your prototype before you start building onto your 
printed circuit board. 


Lesson 48 
Your Project: If You Can 
Define It, You Can Make It! 


Lesson 48 includes the following for building each 
subsystem of your project 

= The printed circuit board layout 

= The schematic laid out onto the PCB 

= The parts placement onto the PCB 

‘The possibilities for creating different 
applications with the subunits of this circuit should 
be limited only by your imagination. But I have to 
apologize. There are real limitations to this course. 
I have strived to provide you with a wide range of 
printed circuit boards. You can control all of the 
various inputs for each processor. Be reasonable 
and realistic in your applications. 

If you choose to expand your project beyond the 
components provided, they should be available at 
any electronics components store, or order them 
from wwwaabra-electronics.com. If you really want 
to play, there are instructions for creating your own 
printed circuit boards at www.mhprofessional,com/ 
computingdownload. 

WIRE TYPE: A comment is necessary 
regarding the type of wire that you are using as 
you start to build your project. Up to this point, 
you have been using 22- to 24-gauge solid-core 
"wire for prototyping on your breadboard. Solid 
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wire is great for prototyping. But it breaks easily 
Bend a piece back and forth 10 times. If it didn't 
break, it will soon. As you build your 
subsystems, use stranded wire to connect them. 
‘Stranded wire will bend back and forth without 
straining itself. But it is difficult to use on 
breadboards. This wire is readily available at dollar 
stores, but is disguised as "telephone wire. 


шеа 


Inputs 


‘There are four different types of input switches. 

* The contact switch: Recall that basic. 
mechanical switches were discussed in some 
detail in Part Two. 

* The touch switch: The initial switch using the 
zener diode is sensitive enough to react to 
skin's resistance. This is not digital, Connect 
the push buton's wires to pinheads instead. 

* Two Input Digital: A coin or other action at 
the SWI in Figure L48-1 will turn the output 
of the first gate high for about 20 seconds. You 
would then have that time to activate the 
second NAND gate using the SW2. 


Overlap RC 


Timi 
‘Triggers Digital 


Connect to Dzs anode of 
the 4046 zener swith 
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The bottom view of the PCB is shown next to 
the top view parts layout drawing in Figure 1.48.2, 


Many of the possible variations for these input 
switches are discussed in depth in Part Two. Use 
the same layouts and component values, depending 
оп the type of switch you want to build. 

* The Self-Kicking Oscillator: The schematic 
for the self-kicking oscillator is shown in 
Figure 148-3. Remember that the frequency is 
set by the RC. The inputs of the unused gates 
have been set to ground. 


The timing for the rolldown can be adjusted, but. 


the oscillation timing should be longer than the 
rolldown timing if you want the rolldown to stop 
completely before it gets kicked again. The 
schematic is shown in Figure L48-4. 
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Figure 148-4 


Processors 


‘There are many processor systems and subsystems 
here, Each has its major input and a vairety of 
minor inputs. The potential combinations are 
limited only by your imagination 
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VCO and Timed Off 


‘The heart of the system's rolldown is the VCO's 
reaction to the voltage drop of RCI. To save space, 
three subsystems have beer 


ouped together on 
опе printed circuit board. Naturally, RCI and the 
4046 VCO would inhabit the same board. I've 
included the Timed Off circuit on this board as 
well, Figure L48-S shows the individual 
schematics that exist on this one PCB. 


‘This does make for a more complex PCB 
layout, as you can see in Figure 148-6, Note that 
the components that make up the Timed Off 
portion have been marked with an *. 


m 
и Walking Ring; 
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Because the PCB is fairly crowded, another 
view in Figure L48-7 is provided. This top view 
identifies each component by value and relation, 


The Walking Ring 


‘The schematic of the 4017 walking ring in Figure 
L48-8 says it all. 

Remember that any digital high can be used to 
control the reset or enable, Otherwise, these inputs 
need to be held low. Figure L48-9 shows the PCB 
and parts layout. 

Even thought this is not as complex as the. 
previous PCB, Figure L48-10 emphasizes the extra 
control inputs available on the walking ring РСВ. 

The LEDs are not expected to live on this PCB. 
Remember to use stranded wire to connect the 
LEDs. Also, there is no ground connection for the. 
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LEDs on the 4017 PCB. That is because each of 
the LED's negative legs (cathode) is wired 
together, as shown in Figure 148-11, and that one 
connection leads back to the Timed Off circuit. 

So now you have 10 or so LEDs floating on 
wires. They can be neatly mounted onto an 
enclosure using the LED collars. The collars fit 
snugly into holes made by a 7-mm or 9/32" drill 
bit. Figure L48-12 shows how to use these 
marvelous little items, 
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Figure 148-12 


4516/4511 and Number Display 


Examine the schematic in Figure L48-13. 


> fon ati i 


Inputs, Inputs Everywhere 
Consider all of the preloads as a single input, They 
have to act together, and are controlled by pin 1 of 
the 4516. Also, ignore carry-in unless another 4516 
feeds to it. So there are really only five inputs on 
this subsystem, 


The printed circuit board layout and parts 
placement are all displayed nicely in Figure 148-14. 


Remember to use stranded wire for all of the 
connections to the other subsystems. All of the 
resistors are marked either 100 kilo-ohms or 470 
ohms in Figure 148-15. These are necessary to 
condition all of the many inputs that exist. 
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‘That's really all there is to it. The rest is up to 
you. 


PART FOUR 


Amplifiers: What They Are 
and How to Use Them 
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Pump Up the Volume 


Where would we be without amplifiers? The telegraph system was invented 
in 1844 long before amplifiers existed. The figure below shows an early 
input key. The signal had to be relayed down the line from each station 
because it weakened with distance. Imagine our world without amplifiers. 
It would be a quiet place. 


The Parts Bin on the following page has the complete parts list used in 
Part Four. 


Imagine cur world without amplifiers It would be a quiet place: 
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PARTS BIN FOR PART FOUR 


Description. Type Quantity 
2N-3906 PNP transistor 10-92 case 2 
28-3904 NPN transistor 10-92 case 2 
Leo S mm 1 
Electret microphone ме 1 

En Resistor 1 
100.0 Resistor 2 

100 ка Resistor 2 

na Resistor 

алык Capacitor 1 

470 uF Capacitor 1 
1000 uF Capacitor 1 
Bohm Speakers 2 
100,000 ohm 1/2 watt Potentiometer 1 

LM 741 op amp є 1 
‘Audio transformer Transformer. 1 
Alligator clips (red and black) Hardware. teach 
ve" plug Hardware D 

1 heat shrink /8" d Hardware. 2 
Speaker wire Hardware A meter 12 
aPDT Switch 1 
Door phone Pcs D 


‘= Nor all components will be consumed by project work. 
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What Is an 


ON 5 


Amplifier? 


WATER IS ALWAYS A GREAT ANALOGY. А small 
amount of power on the handle allows a very large 
amount of power to flow from the source through 
the amplifier. 


Packing 


зиме та 


Packing 


Stem S&rew — — Siem washer 
Lesson 49 

Transistors as Amplifiers 

and Defining Current 

So, what is an amplifier? It takes a small signal and 


makes it bigger. Signals are made of both voltage 
and current, 


‘The definition from dictionary.com is very 
simple, 


am-pliy-verb. 1. To make larger or more 
powerful; increase. 2. To add to, as by 

lustrations; make complete. 3. To exaggerate, 
4. Electronics-To produce amplification of or to 
amplify an electrical signal. 


am-plifter-noun. 1. One that amplifies, 
enlarges, or extends. 2. Electronles—A device, 
especially one using transistors or electron 
tubes, that produces amplification of an 
electrical signal 


Review 


We've applied the transistors as amplifiers in a few 
ways. You may not have recognized it at the time, 
Let's review what you did. 


Remember the Night Light 


lis action is shown in Figure L49-1. The signal 
given to the base of the NPN transistor is 
amplified. 

‘The voltage divider created by the potentiometer 
and the LDR control the voltage to the base of the 
transistor. Remember, the voltage at that point is 
dependent on the following: 

1. The setting of the potentiometer 


2. The amount of light on the LDR 
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Figure Las: 


The signal to the base of the transistor has little 
power, not even enough to tura on an LED, 
because so little current gets through the 100-kilo- 
ohm potentiometer set at midrange. 

The action of how the signal to the base is 
amplified by the NPN transistor is demonstrated 
in Figure 149.2. This action acts as a valve 
controlling the power source to the LEDs: 

* The smaller signal controls the transistor's 
valve action, 

* The resulting amplified signal from C to E is a 
much more powerful version of the original 
small signal 


Audio for the NAND Gate Oscillator 


Remember when you first connected your speaker 
directly to the NAND gate output? The signal was 
so quiet that you had to place your ear right on top 


of the speaker to hear it... and that was in a quiet 


V+ Collector. 
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room. The amount of current passing from V+ to 
pin 10 when it was low was enough to light an 
LED, but not enough to really shake the speaker. 
This is the schematic in the left side of Figure 
1493. 
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‘That small signal to the base was amplified 
by the PNP transistor, shown inserted into the 
the right side of Figure 149-3. The 
small signal was used to control the transistor 
valve action that controlled the power directly 
from the voltage source, 


schemat 


‘The weak signal to the base was amplified by 
the PNP transistor, providing plenty of power to 
the speaker coil to make an amazingly annoying 
loud sound. 


“Wait a minute..." you say. "Didn't the digital 
gate provide 9 volts, and the transistor gave 9 volts 
as well, so why was the transistor output more 


powerful?” 


Calculating the Current: Amperage 


‘The difference was not in the voltage, the push 
behind the electrons, but in the quantity of 
electrons being pushed, the current. 


Figure L49-4 starts a very practical way of 
picturing current in an electrical system. 


In electronics, voltage is the push behind the 


flow, or the force. 
For a creek, gravity is the push, the force behind 
the flow, as water runs downhill 
А creek, by definition, has little current, Current 
is measured by how quickly water passes by in 


liters per second or cubic feet per second. This 
creek has a current of 5 ВБ. 
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current (noun). 1. A steady, smooth onward 
movement: a current of air from a fan; a current 
of spoken words. Synonyms—flow. 2. The part 
of a body of liquid or gas that has a continuous 
onward movement: rowed out into the river's 
swift current. 3. A general tendency, movement, 
ог course. Synonyms- tendency. 4. Symbol I, 
Impedance (a) A flow of electric charge. (b) 
‘The amount of electric charge flowing past a 
specified circuit point per unit time. 
(dictionary.com) 


Now think of a stream like the one pictured here 


in Figure L49-5. It has a modest current, but you 


could walk across it 


Consider that the downhill "slope" is the same 
as the creek. The force is the same, but the big 
difference is the "current; the amount of water. It 
is more powerful 

‘This stream has a current of 100 ft 

‘This river pictured in Figure L49-6 has a very 
large current, Even though it has less "slope" as 
the creek and stream shown, it has more water 
flowing by a single point, every second. If you 
tried to swim across, you would be swept away. 
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Obviously, the river is the most powerful. The 
force is the same, but the difference here is the 
amount of water. The river has a current of 

20,000 її. 

In electricity, current is electrons passing 
through a wire. 

The standard unit of current is an ampere 
(Amp or A, for short): 1 Amp = 1 Coulomb/ 
second (1 Coulomb — 10" electrons). 

Current is the general term. Amperage is the unit 
of current. The common abbreviation for current is / 
(impedance), People new to electronics say, “It's 
such a pile of new words. “Г looks odd” But think of 
the word stampede with a herd of electrons pounding 
through the wires. Now that's an “impede.” There's а 
wild one shown in Figure 149-7. 
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So how much is a coulomb? How much current 
is moving through an electronic system? How 
could we look at the electrical equivalent to a 
creek in Figure L49-8 and figure the current used 
by an LED? 


The current is a quantity we cannot measure 
directly with the tools at hand. But we can figure 
the amperage by using Ohm's law. Ohm's law 
simply states that V = IR, where George Ohm. 
calculated that the amount of pressure in a circuit 
is directly related to the amount of current passing 
through the load. 


Unit Measuring 

У = Voltage — Voltage is the unit of force. 

1- Amperage Amperage is the unit of current 
(impedance). 

R=0 Ohm is the unit of resistance, 


Here's how Ohm's law works, Think of a hose. 
А regular garden hose will do. The hose in Figure 
149-9 has a fixed diameter, so the resistance is not 
going to change. 

‘The higher the pressure, the more water flows 
through it. The lower the pressure, the smaller the 
current becomes. 


But if you change the resistance as 
demonstrated in Figure L49-10 and Figure 149-11 
that affects the amount of current, too. 
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‘The fire hose shown in Figure L49-12 offers 
very low resistance because the hose is bigger. It is 
able to handle lots more current, but the pressure 
from the city supply is the same. 


Back to Ohm's Law (V = IR) 


‘This is a simple three-variable equation; 

А = B X C. If you know two variables, you can 
figure the third. But how would you figure the 
current in the simple LED circuit shown in Figure 
149-8? 

‘To figure the current flowing through the LED's 
circuit, you need to know (a) the voltage used by 
the resistor (the pressure drop) and (b) the 
resistance, 

Now, back to considering the basic circuit. Let's 
make some assumptions. 
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1. The power supply is a perfect 9 volts. 
2. “R”: The resistor's value is a perfect 470 
ohms. 

"V": Connect power and measure the voltage 
drop across the resistor—from TP a to TP b. 


‘The voltage drop across the resistor is 7.23 
volts. V = IR so: 


v-ixsen 


1 = 001534 


So we just figured out how much current passed 
through the resistor. Does that tell us how much 
passes through the LED? Yes, it does. Consider the 
following: 


А simple statement. Unless some is added or 

taken away: 

= The current in a hose is the same along the 
entire hose. 

The current in a creek is the same along the. 

entire creek, 

The current in a simple circuit is the same 

throughout the entire circuit. 

For a simple circuit, the amount of current is 
the same throughout the system. The current (1) 
passing through the resistor is the same amount 
of current through the LED as well. 


Exercise: Transistors as Amplifiers 


and Defining Current 


1. Define amplifier as it relates to electronics. 


2. Match these units to the terms they represent. 


V A, W, hose width force, coulombs per 
second, gravity, fe/sc, L, В, current. 


Pressure Current Resistance. 


3. Define the two combined factors that make a 
current. 


4. What is a basi 
the following? 


unit used to show current in 


а, Water system 
b. Electrical system. 


5. Write without scientific notation how many 
electronics there are in a L-coulomb charge. 


6. There are 0.0153 amperes in the LED circuit, 
Write out exactly how many electrons pass a 
single point in the wire in 1 second. 

= 1.53 10" electrons 

Recognize that this is considered a very 
small current, 

7. Now it is time to observe the actual effect that 
different resistors have on the current. 

In Lesson 5, you used the same circuit as 
the one shown in Figure 1-49-13. At that time, 
you observed what happened as you changed 
resistors, Now you get to understand what 
happened, 
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Measure the resistors used here with 
DMM, Do all figuring here to three significant 
figures. This means that in terms of accuracy 
all numbers have three digits. For example, а 
10-kilo-ohm resistor has two significant 
figures because the colar coding only shows 
two digits. On the DMM it might show 9.96 
kilo-ohms, That shows three significant 
figures. 


You can copy most of the information from 
the exercise you did for Lesson 5 to Table. 
149-1, 


. Think of your garden hose. 


а. If you turn the hose on, the pressure comes 
from where? 

b. Pressure in an electronic system is called 
what? 

c. Ifyou leave the pressure the same and 
squeeze the hose, this increases what? 

d. As you increase the resistance, what 
happens to the current? 

е. If voltage in a system remains constant, 


current will decrease if resistance is 
what? 

f£. Conversely. the current will increase when 
resistance is what? 
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Lesson 50 
Defining Work, 
Force, and Power 


What are we amplifying? Here you learn how 
work, force, and power are defined and measured 
in electronics. Amplifiers by their very nature are 
analog devices. The transistors you've worked with 
are analog, They responded to any voltage to the 
base in varying degrees. Remember, NPN was 
turned on by more voltage to the base, and the 
PNP was turned off as the voltage increased. 

Here you will be introduced to the two types of 
amplifiers that match the opposite actions of the 
transistors you've already dealt with, 


What Is Force? 


Force is the amount of energy exerted. In Figure 
L50-1, Atlas is exerting a force to hold up the sky. 
But by definition, no work is happening because 
there is no movement. If an object is not moved, 
no work is done, no matter how great the force. 


TABLE 149-1 information from the Exercise 


Current in System 


Resistor омм Voltage Drop Amps = Мана. Voltage Drop 
in Order. Resistor Value ^ Across Resistor т Across the LED 
100 n Volts RETR Volts 
470.0 n Volts o a Volts 
ээк n Volts ОА Volts 
лока n Volts o__a Volts 
ак n Volts ОА Volts 
22040 n volts ОА Volts 
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Force is measured in newtons. Roughly, 

1 newton will move about 100 grams of mass 
upward against the force of gravity as 
demonstrated in Figure L50-2. Actually it is 
98 grams, but 100 is easier to remember 


‘The force in electricity is measured in volts. The 


matter being moved is electrons, This is shown in 
Figure 15053 


What Is Work? 


Work is measured as the amount of force exerted on. 
There has to be both 
force and distance for work to be done, Work is 


an object through a distance 


measured in standard units of newton-meters or 
joules: | N-m = 1 J, The terms are interchangeable. 

The distance can be done via a battle rocket or a 
snail as shown in Figure LS0-4. The speed doesn't 
matter 
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Watt Is Power? 


Power is the rare that work is done. The standard 
unit of power in electricity is watts. One watt is the 
standard power unit defined by the force needed to 
move 98 g upward against gravity 1 meter in 1 

second. This is graphically shown in Figure 1.50-5. 


Two items can have the same force exerted on 
them, but can have different power, The bottle 
rocket may do 1 joule of work in 0.01 second. That 
works out to 100 watts. The snail may take 1,000 
seconds to do the same work. It has a power of 
0001W. 
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1 Second 
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But look at the power in different water 
systems, The force of gravity pulls water over the 
edge of the cliff in both of the waterfalls shown in 
Figure L50-6, The current 
the same force of gravity on them. It is 180 feet at 
each of these falls. But power is defined by the 
current multiplied by the force. By definition, the 
current includes both quantity and rate. 1 would 
stand under only one of them, 


both waterfalls has 


Multiply the current by the voltage, and that 
gives power. In any system, power is determined 
by how fast work is done. 
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= in these natural water systems: 
Power = current » force. 
Current = ft/s = the amount of water 
passing by and how fast it is flowing 
Force = slope = the amount of push behind 
the current, the pressure 


= In electrical systems: 
Power = current » force. 
Force = voltage 
Current = amperage measured as a standard. 
where 1A = 1 C/s 
Remember that 1 C is a standard mass of 
electrons. 
Power is measured in watts, 


Ахлу 


The LED is a low-power light output. How 
much power is used by the LED? Consider the 
basic circuit shown here in Figure 1.50.7 
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‘To figure the power used by the LED, you need 
to know both voltage and current. 
Now this becomes a three-step process. But they 
are three simple steps. 
1. You need to measure the voltage drops across 
the LED (TP B to TP C). 
2. Then you have to calculate the current moving 
through the resistor. V = IR, where voltage is 
now the drop specifically across the resistor. 
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TP A to TP B. There is no way to measure the 
resistance of the LED to otherwise help figure 
ош the current. Remember that the current 
moving through one component in series is 
the same current for all components along 
that Line. 

3. Then you calculate the power. 

Voltage drop across the LED multiplied by the 
current in the system equals power used by the 
LED. 

Your numbers should be close to the sample 
provided. Plug these numbers into the formula for. 
power. 


Watts = Volts x Amperes 
0.0270 W = 1.77 V x 00153 A 


Oooh! 27 milliwatts. Brilliant 


Exere 


Defining Work, Force, and Power 
1. Force is the amount of energy exerted. It is 
measured in what units? 
2. Roughly 1 grums upward 
against the force of gravity (specifically it is 
2) 
Force Х Distance 


Work 


з. Work 
object over a 


the amount of exerted on an 


4. If an object is not moved (or the distance 
equals zero), how much work is done? 


5. The unit used to measure work is 


Another name for the same unit is joules. 
1 joule = 1 

6. Both are equal to the amount of work done 
when moving — g __m upward. 


7. Power is the 
done. 


that work is being 


8. The common unit for power is 
abbreviated as 

9. Provide an example where two items have 
different amounts of power output even 
though the same force is exerted on them. 

You probably already know that 1 W = 

1,000 mW (milliwatts). The prefix “mill 
represents a thousandth (0.001). You've seen it 
in chemistry (mL) and physics (mm), 


Power for electricity is figured using the. 
formula watts = volts X amperes, 

10. The LED sample power output is 0.027 watt, 
That is mW. 

Tl. You have seen in the previous exercise how 
increasing resistance dampens current, The 
power outpat is directly proportionate to 
the current available, If the supply voltage 
remains constant and the resistance increases, 
the current decreases. 


Don't breadboard the setup in Figure 
150-8. You did this same set of resistors early 
оп, and you can copy the values directly from. 
the exercise sheet you did in Lesson 5. 


Calculate the power available to the LEDs 
for each setup (Table LS0-1). 
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TABLE 150-1 Power Available 

Current in 

System 
R Value (ose Voltage Drop LED. Power Used 
Measure V+ to Gnd Ohms" AMP _ Across the LED Brightness — byLED 
Copy Copy Calculate Vou VR = Vus Copy WEO 
тооп Volts [Y Volts o. w 
470.0 volts о Volts Normal К) w 
220 Volts DES Volts EG w 
ока Volts о. Volts о, w 
ака Volts p Volts о, w 
20ка Volts о Volts o. w 


12. John's car has a 150-watt amp working off 12 
volts. His parents have a 22-watt home system 
that runs off 120 volts. Which system is more 
powerful? 

(Hint: What is the color of George 
Washington's white horse?) 


13. What is the current in a 100-watt light bulb 
working off 120 volts? 

People used to say the standard lighting 
needed to read was the light provided by a 
100-watt incandescent light. The same amount 
of light can be provided by five ultrabright 
white LEDs at 50 mA each. 


14. Compare LEDs for power usage (see Table 
150-2). 


15. Use Ohm's law to calculate the amount of 
current passing from C to E in Figure 1.50.9. 


voltage drop across R2 = 2.05 v 


ыша И 


TABLE L50-2 Power Usage 
Type Voltage Current Brightness Power 
Regular red diffuse 18у 30 mA 2,000 med 
Regular green diffuse элу 30 тА 2.000 med 
Regular yellow diffuse. 23v 30 mA 2.000 med 
High-intensity yellow элу 50 тА 6,500 med 
Ultrabright red 24v 50 тА 8,000 med 
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16. How much power is available at the point 
between R2 and R3? mW 


17. Is this enough power to light up an LED? 
Yes / No 


Lesson 51 
What Do | Have to Gain?: 
Definitions 


As you turn the volume control on your radio, the 


potentiometer's changing resistance isn’t just using 


up some of the power to the speakers. Its actions 
are much more subtle. Amplifiers use an efficient 
method to control their power output. Read on and 
see what you have to gain, 


Defining Gain 


In an amplifier, the input signal is small and the 
output signal is big! Gain is the ratio that 
compares input to output. 

= Gain = outputvinput 

a Gain = signal, /signal, 

Gain is a statement of a basic ratio. It has no 
standard unit because the ratio compares identical 
unit values, such as current 
Л, 


a Gain = 


Gain in the NPN Transistor 


Set up a modified version of the night light circuit 
The schematic in Figure L51-1 shows a few 
changes needed to calculate the gain of the NPN 


3904 transistor. 


1. RI at 47 kilo-ohms simulates the 
potentiometer set to midrange. 

2. R2 will be various resistors simulating the 
LDR at different light levels. Bright light 
would have low resistance. 


What Is an Amplifier? 


з. R3 is 22 kilo-ohms, I never did explain before 
what it did, It restricts current to the base 
(input) of the transistor. 

4. In Figure L51-2, R4 and RS make a voltage 
divider. Measuring the voltage drop across R4 
makes it an easy task to calculate the current 
available at the emitter (output). 


How would we calculate g 


in for this setup? 


‘This is a matter of comparing the current input 
and current output. 

‘They get set into a ratio, and there is your gain. 

Gain = „Л, 

‘Table 151-1 was done with a 12-volt wall 
adapter as а power supply. The readings here will 
not necessarily match your readings. 
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TABLE 1511 Ratio and Gain 
Power Used Power @ 
Vas ERA Gain E Paa + Pas 
яз VIP Vig R3 RA” б =А Л, Er ih 
1 1M 754V 283v 205v 205W 205mA/ 0,082 W 
1000- 0129 тА = 82.0 mW 
205mA Gain = 159 
2 470K 739V 270 — Ol2ámA 20v 20тА 161 20.0 mW 
3 100K 623V 2270 O108mA 164v 164mA 159 552mW 
4 47K 50У 183v — OOBSmA 129v 129mA 155 332 mW 
5 10K 226V OMB 0055 тА OAS 435MA 131 374 mW 
8 47K 126V 0299 OOISmA 01542 152MA N6 оз mW — O462mW 


For figuring the power output of the transistor, Exercise: What Do 1 Have io Gain: Definitions. 


the following considerations have been made 1. Test the quality of your transistors using the 


DMM diode test. Record your readings in. 
Table L51-2. 


1. Since R4 = RS, they both use the same 
amount of power. 


For the circuit-test DMR 2900 multimeter, 
you first set it to "Continuity" and then press 
the DC/AC button. The symbol in the top-left 
corner changes from the “beeper” icon to a 
diode symbol. Many multimeters simply use the 
continuity tester to give the reading. 


2. The voltage drop across both loads is 
identical 


3. The current on the same line is unchanged, 


4. They use all the power available from the 
transistor, 

2. Before we move into measuring a complex 
circuit, let me prove to you that when you 
calculate the current in one portion of a 
circuit, that current is the same for the. 
remainder of that circuit. You don't need to 
make the simple schematic shown in Figure 
151.3. All the needed information is there. 


5. Therefore Py, + Pys = Pus 

Remember that the LED used 27 mW of power. 
Based on the numbers developed in this sample, 
the LED begins to fade when there is a bit less 
than 50 kilo-ohms on R2 because from that point 
оп, there is not enough power. 


TABLE 51-2 Readings 

NPN 5904 The Readouts Are = 5% PNP 3906 

E,d to Bua (expect OL) Epa tO Bua (expect 0.68) 
Bpa t0 Cua (expect 0.68) [ICM (expect OL) 
Esa t0 Bud (expect 0.68) Ea tO Bus (expect OL) 
Bussa t0 Cua (expect OL) Bunk t0 Cpa (expect 0.68) 
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ove 


RI=10000, 


Now how much voltage is used across R1 
and R2 individually? 


Remember the formula to calculate this 
Уш = Va [RIARI + R2) 
b^ 


۷ 


across RI = ___ 

across R2 = 0 

За. How much current is passing through R1? 
Use Ohm's law: V = IR 
Ys 
п 
۷ 


A 
lanp Across R1/1,000 0 = current at RI 
3b. How much current is passing through R2? 


Voy across R2/2,700 0 = current at R2 


4. Is the current through RI and R2 nearly 
identical? Does IRI = IR2? Yes/No 


5. If you want to set up a test circuit, go ahead 
and do the real measurements. Remember that 
you can use three significant figures if you 
measure the resistance with the DMM. 
directly, Use only two if you don't measure 
the resistance but just use the color code, 

6. Now, referring to the schematic in Figure 
1.51.2, use the values shown for R2. R2 is the 
only resistor that changes values. R3 keeps 
the 22 kf value shown in Figure L51-1 (see 
Table 151-3). 


Lesson 52 
The World Is Analog, 
So Analog Is the World 


Here we fi 


lly get to see how an amplifier relates 
to the real world. But keep in mind that this is not 
digital. Nothing in the real world is digital. Analog 
is the world, 


Amplifiers are analog systems. They deal with 
changing voltage. Modern technology promotes 
the use of digital storage and transfer of 
information, As well, we have digital transmission 
of information on cable and the Internet, Good 
amplifiers feed digital information in and provide 
digital information out. But amplifiers, by and 
large, deal with sliding analog voltages to 
duplicate the sound and light as it occurs naturally 


= 


Power Used Power E 
by Ra Pas * Pas 
W=VxA 
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The Noninverting Amplifier 


As shown in Figure L52-1, the NPN transistor 
works in a very direct manner. As the signal to the 
base increases, the valve opens. As one goes up. 
the other goes up in direct proportion. This is а 
direct relationship. The output is proportional with 
the same voltage as the input. More voltage in 
creates more voltage out. Voltage is not inverted 


Sta 


| 


The Inverting Amplifier 


Look at Figure 1.52.2. The PNP transistor has the 
‘opposite action of the NPN transistor. As the signal 
to the base increases, the valve closes. As one goes 
up, the other goes down in direct proportion. This 
is an opposing relationship. The output is 
proportional but opposite of the input voltage. 

‘The voltage is inverted, but the gain is the same 
as the NPN because gain is always stated as an 
absolute value. 
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The NPN is a “noninverting” amplifier. 


The PNP is an “inverting” amplifier. 


Of course, in high tech, we have to use fancy 
words such as noninverting 


Definitions 


Inverting—to turn upside down. 


Noninverting- not to turn upside down. To leave 
right side up. 


The Op Amp 


We are going to be using an 8-pin DIP 741 
amplifier on a chip. The basic hookup diagram is 
shown in Figure L52-3. These are called Op Amps, 
short for operational amplifiers. There are many 
‘more amplifiers than there are CMOS 4000 series 
IC chips. Just look at the partial listing at 

‘ww ymhprofessional.com/computingdownload. 
Each Op Amp has its own features regarding: 

= Power input and output 


= Response time 
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в Frequency 
= Other factors 

The main idea to keep in mind is how any Ор 
Amp works. The Op Amp compares the voltage 
difference between the two inputs (pins 2 and 3 
here) and responds to that difference. 

Here we will use the LM741 because of its low 
power needs and simplicity. 

Note that there are both inverting and 
noninverting inputs. 


Exercise: The World Is Analog, 
So Analog Is the World 
1. Which input pin of the LM741 has action 
similar to the NPN transistor? pin 
2. That action is called what? 


3. Define the term inverting amplifier 


4. Foran inverting amplifier, what is the gain 
when the output is ~ 100 mV and the input 
was + 10 mV? Be aware that gain is always 
stated as an absolute value. 

PEST 
b. +10 
EDI 


4 +01 


10. 


n. 


12. 


7. From the LM741 data sheet, 


. Look at www.mbprofessional,com/computing 


download for a partial list of amplifier ICs 
that are available on today's market. Would 1 
be right in saying that there is a limited 
selection of amplifiers available to work with? 

Download a full LM741 data sheet at 
htp://cache.national.com/ds/LM/LM741 pdf. 
You need to have Adobe PDF reader installed 
to be able to access this document, 


j. On the LM741 data sheet, page 1, the LM741 


is manufactured in how many package styles? 


the numbers on your chip. Determine if you 
are working with a 741, 741A, or 741C. 


. From the LM741 data sheet, page 2, what 


supply voltage is the LM741 expecting? 


. More interesting information from the LM741 


data sheet, page 2—your solder pen gets up to 
400°C—how long can the LM741 endure 
direct heat from a solder реп? 

Now turn to page 3 of the LM741 data sheet. 
The LM741 is considered to be a low-power 
Op Amp. For example, at rest the typical 
current draw for this Op Amp is what? 


And more info from the LM741 data sheet, 
page 3—when really pushed, the LM741 
consumes a whopping mW of power. 
Turn to page 4 of your LM741 data sheet, 
How many transistors are packaged into the 
LM741 IC? 


Exploring the Op Amp 


‘Tue ccur i ris UNIT is a "teaching" circuit, 
‘The job of amplifying can be done using a variety 
оГ methods, each one 
this circuit allows the introduction of a pile of 
necessary concepts along the way, 


ier than the next, But. 


Lesson 53 
Alternating Current Compared 
with Direct Current 


Here I explain the necessary analogy comparing 
alternating current as sound and direct current as 
wind, 


Direct Current 


We always hear the terms direct current (DC) and 
alternating current (AC). Direct current means that 
the current in the system is always flowing in one 
direction, Electronics depends on direct current, 
‘Naturally, flowing water has been a good 
comparison for positive DC voltage V+. Water 
always flows in one direction—downhill, toward 
the lowest point, Direct current is easily generated 
by chemical reactions in batteries. Figure 153-1 
shows positive movement of electrons while the 
scope shows the voltage is above ground. So the 
voltage pushes the electrons one way. However, 
‘what happens when the voltage is reversed and 
pushes the electrons the “other way"? Figure 
53:2 shows us how that really works, 
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Just a note regarding the representations here of 
DC on a regular oscilloscope. Soundcard Scope 
does not respond to stable DC voltage as a regular 
oscilloscope would. 

With direct current, you can have a positive 
voltage V+ or a negative voltage V- Attach а 
battery backward, and you have created V- 

A more effective analogy for DC would be to 
think of water in a pipe or wind in a tunnel. It can. 
move easily in both directions. 


Alternating Current 


Put simply, alternating current is a flow of 
electrons that keeps alternating and changing 
directions. The electrons don't get displaced, as 
they do in DC. Figures L53-3 to L53.5 are frame 
sets from animations available at the website noted 
їп Appendix C. Those animations show far more 


clearly the action of what is happening. 


Exploring the Op Amp 


vibrate. Sound is pressure wave that moves 
through the a 
bumping into the next. 


A vibrating string sets one particle 


Simplified, the particles don’t get displaced like. 
they do in a wind. They vibrate in place. In fact, 
when sound is translated into an electronic signal, 
it is carried as an AC signal as shown in Figure 
153-5. 

Figure 1.53-6 represents a regularly oscillating 
tion of electrons in an AC system. This shows a 
AC signal on the scope. 
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But if the electrons don't flow, how is the 
energy transferred? A great analogy for AC is 
sound waves. Air particles don't flow as sound. 
travels through the air, but they do move; they 


ү 
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AC on the Oscilloscope 


Why does a steady AC signal look like this on the 
oscilloscope screen? The following explains in 
detail the transformation of real electron movement 
into a sine wave: 
1. This is the actual movement of the electrons, 
represented in Figure 1.53-3, 
= A lot of voltage exists as it speeds up in the 
center, The voltage decreases as it slows 
down. 
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= It actually has zero volts as it stops and 

reverses direction. 

2. Figure L53-7 graphically shows the increase. 
in the voltage of the electron as it speeds up 
and slows down. The voltage actually 
inscribes a circle. 


вине — —— 


Notice two things here: 

= The distance the electron moves along the 
base line changes as the voltage increases 
and decreases. Put simply, the bigger the 
push, the faster it moves. The smaller the 
push, the slower it moves. 

= Each segment around the outside of the 
circle actually represents time. 


3. Itis not easy to show something that moves 
backward, because time moves forward. So 
Figure L53-8 shows the negative voltage 
movement happening after the positive voltage. 


4, Time is important. How do we show time? 
Right now, time is chasing around on the 
outside of the circle and distance is marked 
across the horizontal ground line, But the 
distance the electrons move is not as 
important to us as timing. So the next thing. 
to do is to impose a time measure onto the 
horizontal line, replacing distance as the 
‘measure, This is shown in Figure 1.53.9, 
‘The amount of voltage (energy or force) 
that defined the height remains in place. 
Obviously, time is marked in evenly spaced 


increments. 
E 
a 
Em 


The result? The circular outline changes 
into the classic sine wave shape. 

Note that ground is at the center of the 
action, the interplay between V+ and У-. 
As I said, our amplifier deals with sound. 
‘You will now learn how to measure with the 
tools at hand. 


Getting Ready to 
Explore the Op Amp 


Having a good source of a stable signal is vital 
when working with amplifiers. Signal generators, 
like the one in Figure 53-10, would be good to 
have available in a classroom. Otherwise, the 
‘Soundcard Scope's signal generator can create the 
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tones we need. A variety of other audio programs 
сап record and blend these tones. 


T use “Gold Wave" shareware, This complete 
audio editor exceeds our immediate needs, bat I'd 
rather use a program you can grow into instead of 
а program that we'll outgrow quickly. 
1. Open the Soundeard Scope. We will use 
default settings for our work here. 
2. Set the Signal Generator's channel 1 to 
250 Hz. 
з. Use any software to record and save this 
frequency as a 30-second wave (*.wav) file. 


4. Exit the Soundcard Scope. 

5. Start up the 250-Hz wave file you just created. 
It does not matter what program you use. 

6. Check this frequency out on the Frequency 
Analysis portion of the Soundcard Scope. 
When you are satisfied with the results here 
make а 300-Hz and 1000-Hz wave file. 

Start up the 250-Hz signal again. 


7. Plug the channel 1 cord into the earphone 
jack. 


Exploring the Op Amp. 
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8. Use Figure 53-11 as a guide to make sure that 
all of the software controls are set to 
9. Record the maximum output for this file. 
mVac. 


gure 53-12 helps explain the best method 
for accurately adjusting the output a few 
millivolts at a time. 


(CMe ot (Mee fC] Mute all 
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10. Now, while you are connected and the tone is 
running, adjust the volume controls to each of 
the voltage settings shown here. Check them 


off as you go. 
200 mvae __ 100 тас _ 40 тМас 
авас 8 мас 
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її. Once you have that done, reset the 250 Hz to 
40 mVac, and then stop the signal. Without 
touching the yolume settings, load and start 
the 300 mVac signal, Record the mVac shown 
on the DMM, 

12. Don’t touch those dials or change any 
settings. Load up, start, and measure the 
voltage of the 1000-Hz signal. mVae. 

Does the voltage remain constant as the 
frequency increases? 


Why Doesn't DC Voltage Show 
Up on an AC Circuit? 


Fair question, so let's check it ош. 
1. Okay, now you can readjust the volume back 
up to maximum. 
2. Set your DMM to measure DC voltage. 
Connect the clips. 

No matter how hard you try, you cannot get a 
measurement of DC voltage from an AC signal. 
Why doesn't the signal show any DC voltage? 
You've seen something like this before. Look at 
Figure 53-13. 


Om en) oom ен» evar? 
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Remember when you used the DMM to record 
the rolldown output from the 4046 The voltage 
reading at pins 3 and 4 was half of the V+ fed to 
the IC at pin 16, The output is V+ half the time 
and 0.0 volts for the other half. The signal was 
switching quickly enough that the DMM averaged 
the voltage and read it as half of V+. 


Consider that this is the same situation. The 
output is V+ half the time and V- the other half. 

The 200 mVac signal actually averages —1 V for half 
the time, and +.1 V the other half. These two signals 
average out, and the DC voltage reading is ZERO. 


Comparing Outies to Innies 


Here are some last things to do with your recorded 
АС signal, Use the setup in Figure 53-14 to 


99 gn 


E 


Ae ded 
qa n Доо 
I 


mele 


res maman] _ d 


220  Sectionl6 = Exploring the Op Amp 


compare the computer's output (recorded wave 
signal on channel 1) to its matched external input 
оп channel 2. 
Chl: Output. Headphone Jack at 40 mVac 
Ch2: Input—microphone 
1. Start the 250-Hz wave file and adjust the 
‘output to 40 mVac. 
2. Тит on the Soundcard Scope. 
3. Remove the check mark that synchronizes 
Chi and Ch. They need to work 
independently. 
4. Plug the channel 2 connecting cord into the 
microphone input. 
Now you are able to compare the computer's 
output directly to its corresponding input. Any 
obvious differences you see here can be expected 
to show up in all of your tests. 
Here's what you are looking for while you're. 
comparing the two signals: 
Compare the amplitude of output to input. 
= You can expect the amplitude to drop—the 
question is by how much. 

‘= Does the input even respond? The signal might 
be too small for the card to respond. 

= Are the signals naturally aligned (lock-stepped 
so that the peaks and valleys match)? 

Once you have observed this basic feedback: 

1. Decrease the output signal's volume (Chi) 

until the input on Ch2 stops responding. 

2. Disconnect the two cords and use your DMM 
to measure the AC voltage from the output 
signal, 

Be aware that any input signal smaller than this 
value will not register on your computer's input. 
‘These comparisons and results will vary from 
computer to computer because they are dependent 
оп a variety of factors, 


Lesson 54 
AC in a DC Environment 


But if alternating current goes forward and 
backward, how can it be used in a direct current 
system? How can AC be imposed onto a DC 
system? Relax. We can either eat on the ground, or 
we can pull out a table and use that raised surface. 
You know enough actually to set up that raised 
surface in electronics. 


The AC Signal in a DC Environment 


IAC goes forward and backward, how can we 
work with AC in a system that uses only V- from a 
single 9-volt battery? 

‘To begin, recall the analogy comparing direct. 
current to wind and alternating current to sound. 
Figure LS4-1 shows how sound can be carried in 
the wind. The animation at the website in 
Appendix C shows the action much more clearly. 
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With this in mind, you can carry an AC si 
in a DC environment. Here's a larger analogy to 
explain how. In electricity, you have above ground 
and below ground. As an analogy, when you go 
ош for a picnic, you can use the ground as а 
convenient surface, as shown in Figure LS4-2. 
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Figi 


Or you can set up a table—and in that sense 
create an artificial surface above the ground as 
shown in Figure 1.54-3. 


Even though the ground is a natural place to put 
a picnic, an artificial surface like the table is much 
more convenient. Adjusting the reference for the 
AC signal in a DC system is much more 
convenient, too, as you can see in Figure L54-4. 
We can create an adjusted reference for an 
alternating current signal within a DC voltage 
environment by using a simple voltage divider. 


НУ + is 9 volts, then half of V + is 4.5 volts. 


In the system shown in Figure LS4-5, the. 
adjusted reference acts identically as ground in a 
4,5 VAC system. 


RI=R2 
Room for 
ye ove SAC 
Signal 
of AC Reference 


222 Section = Exploring the Op Amp 


How does an AC signal move in a DC 
environment? 
Look closely at the two drawings in Figure 


54-6. The image on top shows the AC signal with 


ground as its natural reference. 


v+ 


REF 


V+ 


REF 


‘The image on the bottom shows the AC signal 
with an adjusted reference in а DC environment, 
‘The current does not affect the signal 


Lesson 55 
Setting Up the 
Operational Amplifier 


The Op Amps are, by far, the most versatile and 
valuable components in all of electronics. They are 
actually the heart of many digital systems. I can't 
pass up this opportunity to explore how they are 
applied and used in digital electronics, 


Start Building the Circuit 


As we just learned in Lesson 54, there needs to be 
а reference point for carrying the AC signal, Set up 
the two resistors as shown in Figure 55-1. These 
will be the voltage dividers used to set your 
reference point. It's best to use 5 band 1% resistors. 


brown 1 OOK 
black ium O 


black iem o. 


orange MME) 000 


brown Bm 1% 


R2 = 100K 


плова — — 


Take the following measurements: 
= Total voltage 
= The reference point voltage 
This allows хой» above the reference to 
act as the positive portion of the AC signal and 
volts below the reference to act as the 
for the AC signal 


Now Add the Op Amp 


Figure 55-2 moves us to the next step. 


R3-47ko 
[75:2 1552 mmm 
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The midpoint of R1 and R2 is now simply 
referred to as V,,, (voltage reference). 

Connect У, to the inverting input at pin 2 (-). 
Being an input, pin 3(-+) must be connected 
somewhere. The diagram above shows it connected 
to ground, injecting a Lo to the noninverting input. 

‘The Op Amp's output at pin 6 reacts to the 
voltage difference between pin 2 and pin 3. 

Because the noninverting input at pin 3 is lower 
voltage than V, the output at pin 6 is also Lo. 

Do your measuring, 

Now shift the R3 to inject a Hi signal to pin 3. 
‘The Hi input should give a Hi output. Don't take 
my word for it. Check it ош. Is it what you 
expected? 

An important notice just arrived from our 
department of redundancy department. 

The input to the non inverting input is not 
inverted at the output 


Moving Forward 


Use Figure 55-3 as a guide and shift the V, 
connection from pin 2 to pin 3. Just to make sure 
we're on the same page, КЗ should initially be set 
to ground, so pin 2 senses its input as Lo. 


у 9v 


R1 
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Check the output. Lo Input—Hi Output 
Switch the R3 to inject a Hi input. 
‘TAH DAH! The input is inverted. 


The Voltage Comparator 


Moving forward again with Figure 55-4, we see. 
small but significant changes. 


9 


What we've seen so far is that the voltage 
comparator reacts to obvious voltage differences 
between the inverting input and V, Using this 
setup, we can see how well the Op Amp compares 
minimal voltage differences. R3 is important. 
Because an Op Amp only compares voltages, 
current isn’t important, R3 dampens the current 
that reaches the input. 

1. Use your DMM to check V, f. 

2. Attach the DMM’s red probe to Vip, and the 

black probe to ground. 


volts 


3. Follow the instructions in Table 55-1 
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TABLE 88-1 No Matter How Small the Difference, Any Input Above V,,, Will Output Lo 


Adjust the potentiometer so that the midpoint 
Voltage (У) Is just a bit over Vu 


a Va 


€ Vu (Speak Digital! Hi or Lo?) 


Adjust the potentiometer so that the midpoint 
voltage (Vun) Is even a bit higher. 


TABLESS-2 Equal, but Opposite Reaction! 


Vu 
b. V, 
p" 


<<< 


Do the same in Table 55-2, but with the 
voltage divider giving just a bit under У 

4. When V 
or Lo? 


is less than У У, becomes Hi 


5. When Vinvert is greater than У 
becomes Hi or Lo? 


6. Don't spend too much time on this, but try to 
adjust the voltage at pin 2 (Vig) so that it is 
the same as V, 

If you could get them to match, what 
voltage would you expect at pin 6, V,,.? 


WAIT! STOP! HOLD IT! Before we rush by. 
think of the power and beauty of litle things, like 
in Figure 55-5. The voltage comparator really is 
the heart and workhorse of our digital world, 


ft 


Really! This is your basic NOT gate. You have a 
reference voltage and an input to compare to it 
The output responds instantly to the difference, 
giving a Hi output for any input less than half of 
V+ and a Lo output for any input greater than half 
of V+ 

But enough of this talk. We're simply playing 
with adjusting a DC voltage, comparing that to 
another DC voltage. It's your turn again, Roll the 
dice and take another step forward, 


Injecting an AC Signal into a DC 
Circuit (One Last Modification) 


What we really want to be able to do is feed an AC 
signal related to sound into this circuit, Isn't that 
what we were talking about in Lesson 54? 

As you recall, the AC's current moves positively 
and negatively. The center of an AC signal has no 
voltage. That point is ground. But with a bit of 
magic (applied technology) we can move that 
signal up off of the ground. We change it so that. 
it is moving positively and "not so positively.” 


Get your SBB to match Figure 55-6. 


Lesson 55 


First, recognize that the capacitors are Viral in 
these positions. They are being used as audio 
couplers. 


Audio Couplers 


Capacitors have three main uses. So far, we've 
used them as part of RC timers. Here, we'll use the 
capacitor as an audio coupler. In this position, as it 
connects the audio signal to the circuit and it 
separates the AC signal (tiny voltage fluctuations) 
from the DC voltage: 


= isolates the Op Amp from any current input, 


* The AC signal passes through the capacitor. 
* The AC signal is automatically centered to the 

Op Amp's adjusted V, 

Steady DC voltage does not get translated 

through the capacitor, 
‘The following analogy offers the best explanation: 
AC signals passing through a capacitor are 
similar to sound passing through a closed window, 
just like it is shown in Figure 55-7. Wind can't 
pass through a window. If the wind is steady, you 
don't even hear it. The wind is like the DC voltage 
and current, But the sound. Ahh. The sound itself 
is made of small vibrations; the window vibrates as 
well, if even just a little. And 
inside of the window vibrates too, transferring the 
sound to other side, The sound represents the small 
fluctuations, variations in the voltage. 


the air on the 
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Window vibrates 
Wind back and forth. 
DC Current 
vibrating sound 
ӨӨӨӨ ӨӨ Co ӨӨӨӨ ӨӨ Ө ӨӨӨ 
varying voltage Capacitor Plates 
N Chargeldischarge 


KERR — 


Simply stated, the active voltage changes 
created by the signal on one side of the capacitor 
affect the charge on the opposite plate of the 
capacitor. 


Now Let's Have Some Fun 


The diagram in Figure 55-8 describes what we're 


aiming for. 
SOUNDCARD SCOPE 
Displays Generated ААДА 
Я n 
Ch1 25b HE Sine Wave PUTEM 


‘Voltage Comparator 

Displays input from [lÎ Î e 

Op Amp 250 Hz | 
‘Square Wave ТЇ 


Ch2 


Power Up Your Circuit 


|. Open Soundcard Scope's Signal Generator. 
Set CH2 to 250 Hz. Tab over to the Scope 


3. Clear the Sync СНІ & 2 check box. 


Plug the CH2 connector into your computer's 
headphone output. 
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5. Using your DMM, set CH2's signal strength 
to 40 mVac (040 vac). 

6. Connect CH2 connector's signal clip to the 
circuits "input" and the black clip to ground. 

7. Plug the СНІ connector into the 
"microphone" input. 


8. Connect the CHI connector's signal clip to 
the circuit's “output,” again, black to ground. 
Ideally, you will see results similar to Figure 
55.9, 


‘The concept here is more than just important, 
But before I continue, let's improve the harmony 
and play with the tempo. 

Disconnect the power for a moment while you 
set up the new signal 


Take Another Step Forward 
‘Tab over to the Signal Generator and make these 
changes: 

1. Signal Generator 

2. Channel 1 = 250 Hz 

3. Channel 2 = 300 Hz 


4. These two tones blend nicely. Good 
resonance. While you listen, go back to the 
scope view in Figure 55-10. Find the 
highlighted area at the bottom of the control. 
screen. 

They give you the ability to: 
‘= Add the signal from each channel together. 
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AA ul 
TAPA | P 
= айнан he signals rom each otber: diference Yn can't use the Soundcard Scope to play this 
SRM ts wh ыо. fe, but any music software will do it 
You know you've done it propery when you 


Figure 55-11 provides screen shots of each. 
function, 


Now for Something 
Completely Different 


1. Unplug the CH2 connector. 
2. Plug in some earphones and listen to the tones 
created by the Signal Generator. 

‘These are two separate signals, 

We need to blend these two signals so they feed 
to your circuit from a single channel. The diagram 
in Figure 55-12 explains what needs to be done. 
= You can create this 30-second wave file 

yourself, or download it (LessonSSBlended 


‘Tone.way) from www.mhprofessional,com/ 
computingdownload. 


| Step 1 sez) 3] IE: 
Generate Recori| Blend || Erase 
Chi 250 Hz Cht«ch2 | ch1+ch2 
Create 
File aie 
а Save |A 
E Stereo |! | ym 
Ch2 300Hz S. Chi*Ch2 
Remove 
Hki illie Ch2s 
d Signal 


hear the blended tone in just one ear when both 
channels are tuned on, 


uit hasn't changed since Figure 55-6, and 
re going to use exactly the same system setup 
as Figure 55.8. 


Start the Soundcard Scope. 

Make sure to clear the Sync CHI & 2 check 
box. 

Start the single-channel blended tone. 

1. Use the CH2 connector (headphone output) to 
adjust the blended tone's strength to 40 mVac. 
Connect the blended tone signal to the 
circuit's INPUT. 

Connect the СНІ connector to the circuit's 
OUTPUT and microphone input. 

Figure 55-13 compares the Soundcard Scope's 

signals and my real scope's signals. 
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Pro TER 


I 
It does look pretty good, doesn't it? For the Remember, this is an inverting Op Amp. Why 
price, Soundcard Scope gives а great readout. But does it show a “noninverting” output? When I 


do you see the flaw? checked this out on my real scope (Figure 55-14), 
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it gave me exactly what I expected, Honestly, 1 
't explain the error, bat for our purposes, it's 
small. Recognize it for what it is, and move on. 


Meanwhile, take a closer look at the settings оп 
the real scope. 
= Timeldiv = 
= CHI vidiv = 
= CH2 vidiv = 

As a voltage comparator, a millivol's difference 
at the input produces an instant reaction at the 
output. 


Lesson 56 

Using Feedback to 

Control Gain 

‘This lesson is dedicated to investigating and 
explaining the action of the potentiometer and 
how it acts as a volume control. The schematic 
is displayed in Figure LS6-1 


Modify Your Breadboard (Again) 


= Replace the 10 МО resistor with the 1 kf and 
10 КЇ) Pot in series to make a much more 
balanced feedback loop. 
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= Replace the two resistors and audio coupling 
capacitor at the end with the 100 £ resistor 
and a 470 pF cap. 

What we are using here is called "negative 
feedback." We will use this feedback to control the 
gain. You just built the Op Amp. Now you get to 
test it. You will set the gain through this unique 
feedback system. Actually, it's only a voltage 
divider applied in a familiar way. 


‘This feedback loop is where things like volume 
and tone are controlled. Not only is it much easier 
to control the signal when it is small, but the 
components used to do it are smaller and less 
expensive, This is a half-watt intercom system. The 
potentiometer used here is rated for one-quarter 
watt. Using this potentiometer to control the signal 
to the speakers directly would create enough heat 
that it would burn out, 


Again, refer to Figure 1.56-1 as we prepare to 
take some measurements needed as a foundation 
for some important cor 


ceps. 
1. No power to the circuit yet. 


2. Remove the potentiometer and set it to 
minimum resistance (0 0), and then set it 
back in. 


3. Start up any of your prerecorded pure-tone. 
frequency files. 
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4. Use your DMM to adjust channel 1's output 
toa very small 10 mVac, Input = __шУшс. 

5. Attach the colored clip of your CHI 
connecting cord to your circuit's signal input. 
As usual, the black clip goes to ground, 

6. Power up the circuit 

7. Directly at pin 6, check the signal's strength 
with your DMM. Output = — mVac 

Input's voltage should be identical (or at 
least very close) to the outpur's voltage. 
Output, Input = 1. Gain = 1 

8. Set the Pot to maximum resistance 
9. Measure the output directly at pin 6. 
mVac. 

‘The ouput voltage should be 11 times 
greater than the input (gain = 11). 

Recall that gain can be stated as a ratio of 
voltage to voltage, power to power, and even 
Ryu to RI 

Gain = Output/Input 


What to Expect 


Ideally, the input signal voltage for this circuit is 
between 0.010 and 0.015 V AC. 


= When the Pot is set to 0 ohms, the output 
should equal the input. 
= When the potentiometer is set to 0 ohms, then 
R3 + Pot gives a ratio of L 
RI 
"^ The voltage divider has a ratio of 1. Gain 
should be 1. 


"^ When the Pot is set to 10,000 ohms, the output 


should be 11 times greater than the input. 


When the potentiometer is set to 10,000 ohms. 
then R3 + Pot gives a ratio of 11 
RI 
The voltage divider has a ratio of 11. Gain 
should be 11. 


How It Works: Feedback 
to the Inverting Input 


Here's are some questions; "Why does the volume 
go down when the potentiometer has lower 
resistance? Wouldn't less resistance mean more 
current passing? Doesn't more current passing 
mean more volume? 

‘The answer is in the fact that the output signal 
has been inverted and a portion of the inverted 
signal is now being directed back onto the original 
signal, It is the same as adding а negative number. 
‘Think of it as subtraction, Subtraction is exactly 
what is being shown in the graphic representation 
of the signal with feedback in Figure LS6- 


7 аһ 
Signal - Feedback = Output 


шоч 


‘The size of the feedback signal increases as the 
resistance in the potentiometer decreases, 
‘The original signal minus the larger feedback 
signal results in a smaller output signal. 
Signal, = Signal, = Signal. 
The graphic in Figure 1.56.3 more accurately 
represents a real signal. 
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2. What was the expected gain using the voltage 
output compared to the voltage input? 


Gain = Your 


[1 


3. Consider what would happen if R3 were burnt. 
20 MO) 


ош and bad infinite resistance ( 


Output а. Write out the expected ratio. 


b. Think about it. Would that mean the 
volume would be extra loud, or not at all? 


c. Would you be able to control the volume? 


4, Consider what would happen if R3 were 


Exercise: Using Feedback to Control the Gain shorted out. In this case, R3 would have 
1. What was the expected gain using the resistor 0 ohm—no resistance. 
ratios inthe following? а. State the expected ratio. 
Gain = B+ Pot b. Would you be able to control the volume? 
3 5. Feedback—here you will need to use a bit of 
a math to help explain the real action at the 
س‎ inverting input (pin 2) 


TABLE 561 Collect This Data from the Setup in Figure 56-1 


(A) Input = (B) Input = (©) Input = 
Input = — 100 my, 
VAC between OOV," Ва + Pol 


TP, to TP, 
Vat = TP, to ТРА, 


TP, to TP 
Across 100 0 resistor 


Input from the headphones output with the volume adjusted to 0.0 volts AC. If the input to the Ор Amp is 
unattached, statie in the air will give erroneous readings. Remember what happens when inputs to а digital 
system are not tied either Hi or Lo? We can get the same ghosts here. 
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Ata gain of 1, you have the least resistance 
in the Pot. How does the “least resistance” 
provide the quietest volume? Shouldn't less 
resistance mean more signal? 

And that is exactly what less resistance 
means, But it means more signal in the 
feedback. More signal subtracted from the 
original input. 

а, So calculate the amount of current being 
allowed to "feed back.” 

Use Ohm’s law V = IR. You know the 

voltage, and you know the resistance (see 

Table 1.562) 


Exploring the Op Amp. 


| TABLE 156-5 Calculations 


Full signal Feedback Signal at pin 2 
Ra + Pot = 1k 

Full signal Feedback 
R4 + Pot = Sk 

Full signal Feedback 


R4 + Pot = 10 КО 


TABLE 156-2 Calculations. 


Current feedback to pin 2 
When R4 + Pot = 1k. 


Current feedback to pin 2 
When RA + Pot = 5 КО. 


Current feedback to pin 2 
When R4 + Pot = 10 kf 


b. Now calculate the current that is available 
at the inverting input pin 2. That is a 
measure of TPA to reference with R4 
disconnected so there is no feedback at all. 
You will get a measure of the full signal. 
‘The current at the inverting input pin 2 is 


c. A little subtraction is now in order. For 
each of the previous three settings, 
calculate the real signal at the inverting 
input pin 2, Use the simple formula: 

full signal — feedback = signal at pin 2 
See Table L56-3. 


6. For this exercise, you need the following 
pieces from around the house: 


= One long and skinny rubber band 
= One short rubber band 

= One large piece of cardboard 

= Three tacks 

Now cut the long rubber band in one spot, 
giving you one long strand 

Cut the short rubber band into two shorter 
pieces, 

Gently stretch and tack the long strand 
across the cardboard surface, It should be 
tight enough to pluck 

Now tie а short piece to the center of the. 
long one as demonstrated in Figure L56-4. 


Secure the end of that tack, too. 
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‘The long strand with the small connector. 
altogether represents a signal. 

Now attach the second short piece to the 
center of the long strand. As you tug gently 
оп that loose strand, your input acts like the 
feedback; your force is being subtracted from 
the original force on top. 


Using Feedback to Contro Gain 233 


Just like this simple physical demonstration, 
both the original input and the “inverted” 
feedback combine to create the signal that is 
being fed into the Op Amp. The sum of these 
two combines to create the final output of the 
Op Amp at pin 6. 
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Applying the Op Amp: 
Building the Intercom 


Here уо". exrtone: the individual portions of 
the intercom as you build the system. Consider 
radios. The system depends on amplifiers. 

‘The microphone changes a voice into a small 
electric signal. This tiny signal from the microphone 
is amplified thousands of times before itis released 
as part of a modulated electromagnetic radio 
frequency. 

A receiver is tuned to "resonate" to that 
frequency. Harmonics are a wonderful 
phenomenon, That weak harmonic signal is 
amplified in both yoltage and current before itis 
directed to the speakers 


Lesson 57 
Building a Power Amplifier 
Controlled by an Op Amp 
So the Op Amp is now working as a preamp. The 
signal voltage has been increased, but there isn't 
much output at ай, Time to crank up the power. 
"The preamp specifically boosts the voltage to a 
level that a power amplifier can use. Here we will 
employ transistors as the power amp. The voltage 
is already there. The power amplifier adds current 
to the voltage, effectively increasing the power 


Remember: 


Power = current (1) X voltage (V) or P = IV 


A huge variety of amplifier ICs are available to 
achieve the same purpose. But I use transistors 

because this is a “teaching 
to explaining concepts common to all amplifiers 


suit” that lends itself 


The Power Amplifier 


Still, many audiophiles swear that transistors are 
the best power amplifiers because they provide a 

different quality output than ICs. But before them, 
there were the audiophiles who swore by vacuum 
tubes, 


Modify the Circuit 


Add the components shown in Figure L57-1 to the 
preamp you have built. Note the rewiring of the. 
Pot and the addition of C3 (470 pP). 

‘The preamp created by the LM741 Op Amp 
effectively did three things: 

1. It amplified the voltage 

2. It limited the amount of current by its very 

nature. 


3, It still provided enough current for the 
transistors. 
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Applying the Op Amp: Building the Intercom 


The pictures in Figure L57-2 show how the 
transistors act as power amplifiers, Animated 
versions of these drawings are available for 


viewing at www.mhprofessional.comy 
computingdownload. 

The two transistors act in opposition to each 
other, controlling the signal output. As the valves 
open and close, they allow for much larger 
movement of current than allowed previously. The 
voltage and larger quantities of current create a 
much more powerful output than the LM741 could 
produce by itself 


asv 


Okay. So I have explained how the power 
amplifier works. Here is where you will find 

out how much power your amplifier is really 
producing, For all of the exercises, use a 1,000-Hz 
signal input at 10 to 15 mV. 

1. Refer back to the measurements you did in 
Lesson 56. You took all the recordings needed 
and did all the calculations to get started. 

Remember 
Power (watts) = voltage (V) X current (I) 
а, What is the VAC across R3? 


b. What is the current across R3? (V = 1 X В) 


| 


Figure 157: 
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c. Figure the power across R3 when you had 
minimum volume (gain = 1). 


Power at R3 watts 


d. Figure the power across R3 when you had 
‘maximum volume (gain = 11). 
Power at R3 = watts 
2. Now calculate the power output by measuring 
the VAC available across the 100-ohm resistor 
Then measure the VAC across both 100-ohm 
resistors, The reading should double. What? 
A voltage divider in AC? With those 
‘measurements, you can now calculate the 
current, How does it feel knowing you are in 
control of all that power? 


In comparing voltages used, always 
compare AC voltage to AC voltage. The same 
goes for comparing DC voltages to each other 
(see Table L57-1). 


Gain of Gain of 1 
Minimum ^ Maximum 
Volume Volume 
VAC across the 
100 0 load v v 
waza A A 
Watts = volts 
x amperes w w 


3. In Lesson 56, without transistors, what was 
the power output at maximum volume? 
2228 


4. In this exercise, with transistors, what was the 
power output at maximum volume? — W 


C2—The Capacitor as a Buffer 


What is a buffer? A buffer cushions the blow. 
You've been using a 1000 pF capacitor as a buffer 
for a while, ever since you set up the voltage. 
regulator in Lesson 14, Refer to Figure LS7-3. 
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The voltage demands of the power amplifier 
draw quantities of power, but not steadily. This 
happens in quick bursts. A buffer, or reservoir in 
the form of a large capacitor, is necessary when 
using a small wall adapter or a 9-volt battery. As. 
the power is tapped, the output fluctuates because 
the power supply cannot generate current quickly 
enough. This creates an unstable signal. The large 
capacitor keeps the current and voltage supply 
steady. 

There is an interesting twist here. If you really 
‘want to hear this, you can't use our regular test 
frequencies. Their current draw is too stable. 

* Connect the system to a 9-volt battery. 


= Inject some mus 


into your system. 
‘= Adjust the volume to fairly loud 
= Pull out the 1000 pF cap. 


‘The effect is quite noticeable. 


The Second Audio Coupler 


‘The second audio coupler is in place specifically 
to isolate the AC output from the DC voltage as 
shown in Figure 157-4. 

In reality, if this capacitor were not in place and 
the speaker were connected between the output. 
and ground, the entire signal would cease to exist 
The AC output signal would be destroyed because. 
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the signal and feedback at pin 2 would be 
referenced to ground in a DC system. They would 
по longer be floating artificially referenced to a 
redefined ground at half of the voltage. Take a 
moment and trace the circuit 

If you want to stop the circuit from working. go 
ahead and bypass C3 and connect the speaker 
directly to the connected emitters. 

What? It stopped working? Don't say 
tell you so. 


didn't 


Lesson 58 
The Electret Microphone 
An electret microphone is a common component in 
audio systems. It is inexpensive and very sensitive. 
Microphones offer many design opportunities for 
this project. 

Look carefully at the components inside the 
electret microphone (Figure LS8-1). 


ve 
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There are three types of microphones: 


1. The coil microphone is similar to a speaker. It 
uses a magnet set inside a coil of wire. These 
can work independently of a powered circuit 
because they create their own voltage. 


. Piezo (crystal) microphones also create their 
own energy. These crystal structures respond 
to the compression and decompression of 
sound waves, releasing electrical energy. The 
crystals effectively translate the fluctuating 
energy into fluctuating voltage. This works in 
reverse, too, Feed voltage to the crystals and 
they vibrate, This effect is used to create. 
quality, low-power speakers. 

3. The electret microphone is an active capacitor. 
‘One of its plates is exposed to the air so that it 
vibrates as sound hits it. The plate's fluctuations 
disturb the steady DC voltage (pressure) by 
deforming the exposed plate ever so slightly 
Those fluctuations in voltage match the sound. 
That becomes our signal. Because the electret 
microphone is an active capacitive component, 
it needs power to work. 

The photo in Figure 58-2 shows one of the legs 
connected directly to the outer casing. That leg is 
ground. 
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Build the Circuit 


Set up Figure 1.58-3 as an independent circuit. 
Don't attach it to your Op Amp's input. 


‘The parts needed are listed in the Paris Bin. 


All of this looks new, but you're already 
familiar with it. Let's take a walk through. 


PARTS BIN 
= RIG вз око 
= R2—100kQ 
* M—Electret microphone 
= Ci—ipF 
= C247 pF 
= 01 243904 NPN 


= RI Because it is a single resistor, RI only 
decreases the current, not the voltage, 

= The microphone, like many capacitors, is. 
balanced between DC voltage source and 
ground. 

= CI and C2 are audio couplers. They pass the 
АС signal but block the current. 


* Ql is your basic 2N3904 NPN transistor. 
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= R2 is the feedback loop, from output to input. 
It works exactly the same as in the Op Amp. 

* The ratio of R2-R3 (100k:10k) dictates the 
gain created by this single transistor amplifier 


Checking It Out 


Power it up and let's do some measuring. You will 
have to set up a speaker near the microphone while 
а recorded tone is playing. Check AC and DC. 
voltages at all four test points and record these on 
Table L58-1 


TABLE LSB After You've Checked the Tone, 
Do It Again with Some Music. 


ос ос АС Ac 
Tone Muse Tone Music 

ТР 

TP2 

ТРЗ 

тра 


You can use the Soundcard Scope's Channel 2 
to see the tone's signal, but music output from the 
computer will occupy both channels. If you want 
to see the microphone’ 
have to use an outside sound source—something 
other than your computer. 


response to music, you'll 


‘To use the microphone as an input to the Op 
Amp, C2 acts as the output audio coupler for the 
microphone subsystem and the input audio coupler 
for the Op Amp circuit, 
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Lesson 59 
Using the Speaker 
as a Microphone 


Ап intercom has a microphone on one side and a 
speaker on the other. But then you would need 
two complete systems, each with a microphone 
input and a speaker output. You don't have a 
microphone? With some imagination and applied 
knowledge, we can do this with one system. You 
сап use the speaker as a microphone. To do this, 
though, you have to understand a bit about how a 
speaker works. The speaker was designed as a 
speaker, not a microphone, as we will use it. It 
puts out a small signal—tiny. 

When we use the speaker as a microphone, the 
following happens: 
== Sound vibrates the cone. 
= The cone moves the magnet. 
= The magnetic field causes electron movement 
in the wire, 


* This signal is used as the input to the Op Amp. 


Building the Intercom 


But still, the speaker is a poor microphone. It 
wasn't designed to be used as a microphone. But 
don't take my word for it. 

Record this important information, 

1. How much of a signal does the speaker 

produce on your DMM? 

а. Attach the DMM to the speaker. Set it to 
VAC. Red probe to V+ and black to V-. 

b. Speak into the speaker with your mouth 
about 2 inches (5 em) from the cone. I's 
best to read from printed material rather 
than sit and repeat "Helloonoo;" mV 

c, The best input signal you can produce is а 


“pucker” whistle. mV 


2. How much of a signal does the speaker 
produce on your oscilloscope? 

а, Hook up your speaker to the test cord, and 
plug it directly into the computer's 
microphone input. Then open the 
Soundcard Scope. We are not using the 
oscilloscope probe. The signal is too small 
If we used the voltage divider, it would not 
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Lesson 59 


register. Use the oscilloscope setup shown. 
in Figure 1.59.1 

b. Speak into the speaker. Make note of the 
‘maximum positive and negative voltages, 

c. Now whistle into the speaker. You should 
see a beautiful sine wave, Did you know 
that your whistle is nearly a pure tone? 

d. Draw a representation of your whistle 
signature onto the scope face provided in 
Figure 1592. 

. Applying the speaker in the circuit. 

а. Now set this second speaker into your SBB 
as shown in Figure 159.3, 

b. Turn the gain down all the way and use 

шг pucker whistle. 


c. As you increase the volume, the circuit. 
might start screeching at you. Notch the 
gain backward until the screeching stops. 
‘The screeching is caused by feedback 
demonstrated in Figure L59-4, Sound 
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Whistle Wave Form 


from the output is reaching the input and 
multiplying itself 

d. You can solve this problem in two ways. 
The first is to give more distan 
the output and the input. But right now, you 
can remove the output speaker. This is an 
easy solution for the moment. After all 


between 
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you will need to do some measuring at the 
‘output, and don't want the speaker to get in 
the way. 

4. Scoping the circuit output. 

а. Replace the speaker with the connector 
cord clips, the red clip to C3 (neg), and 
black to ground. The cord is plugged into 
the sound card "line in," or microphone 
input, 

b. With the volume turned all the way down, 
whistle and look at the signal on the scope. 

c. It should be identical to the signal taken. 
direcily from the speaker earlier 

4. Now turn the volume all the way up. 
Whistle again. Draw this on the scope face 
in Figure 159.5, 


Amplified Whistle Wave Form 


5. Check out the AC voltage of the maximum 
‘output of your whistling using the DMM. 
Мас Max. 


6. Listen to the circuit output, 
а. Now before you put the output speaker 
back in, solder the ends of the dual-wire 
line to your speaker. That line should be at 
least five feet long. Place it back into the 
circuit. 
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b. Place the input and output speakers as far 
from each other as possible. 
c. Whistle into the input speaker. 
Hmm. The output is very quiet, even at 
full volume, 


The last component will take care of that, 


Lesson 60 
Introducing Transformers 
and Putting It All Together 


So you've seen that speakers aren't microphones. 
‘The small signals they 
kind of preamp to get a clean signal from this 
subsystem to the next stage of the amplifier 
system. Right now, the output directly from the 
speaker is a paltry 1 millivolt. So the output from 
the amplifier is also very weak. Such a small 
signal needs to be cleanly amplified even before it 
is fed to the preamp. To restate, the signal needs to 
be preamplified before it gets to the preamplifier. 
Without having a two-stage preamplifier, there 
just isn't enough signal there to control the 

power amplifier. 


roduce need a different 


Here I will introduce transformers as a method 
то preamplify the signal to the preamp. It is 
frequently done with microphones as well. 

Here is a great place to use a transformer. See 
Figure L60-1 
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What we have here is another basic electronic 
component. Transformers are used in homes in 
everything from wall adapters to microwaves. 
Larger versions are vital to the supply and 
distribution of electric power. You will use a 
miniature transformer like the one shown in 
Figure 160-2. 


J Secondary 


a 


Secondary 


How a Transformer Works 


Actually, there are two main questions here: 
= How does a transformer work? 
= What does it transform? 

AAs you saw with the speaker, moving electrons 
create a magnetic field. What was not mentioned is 
that the reverse is also true. A moving magnetic 
field induces (encourages) electrons to move in а 
conducting wire. The moving electrons in one wire 
create a magnetic field that induces electrons in a 
nearby wire to move as shown in Figure 1.60.3, 

Also notice that a second wire is too far away to 
be influenced by the magnetic field created in the 
first wire, Animated versions of these figures are 
available for viewing at www.mbprofessional.com/ 
ccomputingdownload. 

Pretty fancy! But better yet, examine Figure 
L60-4. It depicts how this concept is applied so 
neatly in electricity and electronics. 
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If we lay many wires next to the "primary" 


wire, it will induce (encourage) a voltage in each 
of the "secondary" wires. But wait. There's more 
If each of those secondary wires is connected as 
опе long wire, the voltage induced in each wire is 
added to the next. This is shown in Figure L60-5. 
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Checking Out the Audio Transformer 


Pull out the miniature audio transformer. It should 
be wrapped in green. Various colors indicate 


various uses. Most likely there will be three wires 


оп one side and only two on the other as shown 


previously in Figure 160-2. 


If there are only two wires from each side, 
continue with the following exercise, It will 
become obvious which side is primary and which 


is secondary as you do the work. 


‘The primary side has two wires. The secondary 
side has three wires. The middle wire on the 
secondary is referred to as the center tap. You can 
clip and tape it off. We won't use it at all. 

Plug the test cord into the headphones output of 
your sound card. Use the software-based volume 
control to adjust the 1,000-Hz wave output to 5 
miVac. Now attach the clips to the primary wires of 
the transformer as shown in Figure 1.60.6, 

Measure the output of the two outermost 
secondary wires (see Table L60-1), 
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TABLE 60-1 Output Measurement 
Ratio of 
Input to — Outputat — Output VAC/ 
Primary Secondary Input VAC 
5 mVAC 
10 mvac 
25 mVAC 
50 mVAC 
100 mVAC 


Output Signal Average Ratio = 
Тарш Signal 


In transformers, the fixed gain is referred to as a 


step-up or step-down ratio, This ratio actually 
reflects the physical relationship of the number of 
primary to secondary windings. A step up of 8 is 
created when you have 20 windings in the primary 
and 160 windings in the secondary, A wall adapter 
steps the voltage down, For example, one that 
provides 9 volts from a 120-volt system literally 
has a ratio of 120 windings in the primary for every 
9 in the secondary. That's close to a ratio of 13:1 
‘The ratio on the audio transformer should be 
much greater than 1:1. If it is less than 1:1, you 
have your inpat connected to the secondary side of 


the transformer. 


Lesson 6O = 


т! 
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VAC 
Secondary 


Now attach the speaker to the primary side of 
the audio transformer. Again, use the DMM to set 
the output at the secondary, measuring AC voltage 
as shown in Figure L60-7. 
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в Input at Primary = _mVAC 


= Output at Secondar mVAC 


Does this match the previous ratios? It should, 


Insert the Audio Transformer 
into the Circuit 


Insert the audio transformer into the circuit as 
shown in Figure L60-8. 

Now test the entire system using the 1,000-Hz 
signal, Set the output of your sound card to 5 mVAC 
by first connecting it to the DMM. Use the software 
control to set the output signal strength precisely. 

‘Measure the AC signal at different points 
indicated and record the readings in Table L60-2 
provided. 


Figure L60-8. 


TABLE 180-2 АС Signal Measurements 


5 mVae 
1,000-Hz Sine Wave Tone E 


VAC TP input to reference. 
VAC TP output to reference. 


Favorite Musie CD Gai 


VAC TP input to reference. 
VAC TP output to reference 
Points to keep in mind. 


1. This is nata high-fidelity system. 


to 4.5 volts above tne reference and 4.5 val 
bigger, and you lose most of the signal 


2 Any feed higher than 10 mVac will probably start sounding lousy because of clipping. The output signal is limited 
‘Below the reference. You can't get more With this system, Try for 


10 mVae 10 mVac 
Gain =1 Gain = п 
10 mvae 10 туас 
Gain =1 Gain = п 
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Parts list for reference: 


= RLR2100k0. CI = 47 pF 
= R3,R4 1,000.0 C2 = 1000 pF 
C3 = 470 uF 


The Intercom System 


Remove the test cord and put the speaker to be 
used as a microphone into place as shown in 
Figure 160-9. 


Now you can use it as an amplifier. Talk into the 
speaker set up as the microphone. Adjust the gain 
to get the best quality and volume. At this poi 
you will find it necessary to separate the two 
speakers Бу at least five feet of wire. If they still 
squeal, tum down the gain or put one speaker on 
the other side of a sound barrier like a box or door, 


Take a few more measurements (see Table L60-3). 


TABLE 180-3 Measurements 


Pucker Whistle Into Speaker 


VAC TP input to reference 
VAC TP output to reference 


mvac 
Gain 


Prototype and Design: 
Patience Has Its Rewards 


1825: William Sturgeon invented the electromagnet, 

1831: Michael Faraday's and Joseph Henry's 
electromagnetic phenomena research 
stimulated Sam Morse to devise a telegraph 


1832: Morse concei 


ed the idea of a single-circuit 
electromagnetic 


1835 


after Faraday explained magnetic induction. 


raph, 


Morse built the telegraph, only four years 


1837: Morse solicited money and investments to 
build a test telegraph system. The great 
financiers of the age saw no future in sparks 


1838: The U.S. Congress turned Morse down. Не 
tried to conjure up support in Europe with no 

1843: Morse went on alone. He finally secured 
congressional support for a 41-mile (60-km) 
line between Baltimore, Maryland, and 
Washington, D.C. 

1844, May 23: Morse sent the first telegraphic 
‘message, “Behold, What hath God wrought!” 
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Lesson 61 The Systems We Take for Granted 

Systems and Subsystems ‘There are two underlying systems that need to be 
recognized: 

With an eye to upcoming design work, we make an а 

in-depth tour of the amplifier's subsystems now =. The regulated and buifered power supply is 


and their possibilities. Currently, your breadboard 
should reflect the schematic in Figure L61-1. This 


vital 


ure L61-2 reminds us, and Table 
161-2 discusses the power supply in detail 


setup is dealt with in Table 161-1 = The audio couplers create an AC environment, 
necessary forthe 741 Op Amp. These are 
non-negotiable. 
Processori | ^ Processor2  jProcessor 3 |Processor 4 
Input & | Inverting Op Amp | Ромег Атр! Output 
PreAmp | | 
| | 
| | 
т 
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The power supply suggested їп Figure L61-3 is. Processor #1b: Initial Input— 
best for increasing this circuit's power without Pre Amp (Audio Transformer) 


having to modify either the circuit or its components. 
‘The audio amplifier is used here because the 


speaker creates its own voltage. The ratio of the. 
primary coil to secondary coil can be roughly 
determined by the resistance readings shown in 
‘Table L61-3 details the speaker as a subsystem. Table 161-4. 


Processor #1a: Initial Input— 
Speaker as Microphone 


TABLE L6I-3 Апу Single Component Can Be Considered as an Entire Subsystem 


Input Processor Output. 
Sound waves as pressure The diaphragm moves the Small Voltages created in the coll 
variations move the paper magnet inside the wire coil, ^ match the sound input. 
diaphragm, inducing electron movement. 


TABLE 181-4 The Audio Amplifier Has a Set Gain 


Input Processor Output. 

Small signal fed into primary The secondary cell's wire is — Voltage increases but current 

coii 850) зо fine and long that It has decreases. The power out is the 
600. Very sensitive same as the power in. 
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TABLE 161-5 Remember, the Heart of This System Is the Summing of the Two Signals 


Input Processor 


7 to 15mVae 


The feedback loop allows 
adjustable gain up to 11 times. 


Output. 


АС signal connects directly to the 
matched transistors' bases. 


TABLE 161-6 Recall that Power Is Stated as Watts: Watts = Voltage (x) Impedance [W = VI] 


Input Processor 


Varying AC signal controls 
the matched transistors 
simultaneously. 


supply 


Classic "push/pull" setup. 

The varying voltage controls 
the valving action that draws 
current directly from the power 


Output. 


Output AC signal maximum = 
5 watt. The output Is limited by 
the power available from the 
supply and the capacity of the 
transistors, 


Processor #2: The Operational Amplifier 


Our basic system is an analog-inverting Op Amp, 
Table 161-5 gives details about it. 


Processor #3: The Power Amplifier 


‘The power amp (Table L61-6) is the section that 
“adds” current to the existing voltage. 


I won't be redundant and discuss the “speaker 
as output." It is exactly the opposite of the 


"speaker as input" Voltages fluctuations in the 
coil move the diaphragm back and forth over the 


‘magnet. The moving paper diaphragm cr 
sound waves as pressure variations in the air. This 
is essentially how any speaker works. 


Variation on a Theme 


Here are some suggestions just to get you thinking, 
These are expanded in Lesson 63. 


Processor 1—Inputs 


Any method that creates a fluctuation of at least 
1 mVac can be used as an input to this system. 
Table 161-7 lists the four general categories of 
inputs available to us. 


Processor 2—Op Атр 


‘This is the best place to modify the signal. Table 
161-8 suggests some possibilities, 


TABLE 181-7 Potential Modifications for the Initial Input (Processor 1) 


Sound Light 


Phototransistor 
(transistor pre amp) 


Electret microphone 
(transistor pre amp) 


Coil microphone 
(audio transformer) 


Light-dependent 


Crystal (leze) 
microphone 
audio transformer) 


Radio Frequency Direct Line Input. 


Antennae or pick-up 
сой (audio transformer) 


A signal created from. 
another source like an 
MP3 player (might not. 
need re-amp) 


resistor (audio transformer) 
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TABLE 161-8 Even with All These Options, We Can Still Use the System as Just an Intercom 


Add filters so the 


‘system works as Incident indicator 


High-pass Filter 
(blocks lower 
frequencies) 


The Op Amp outputs 
a digital Hi or Lo 
when an input lasts 
longer than a 
predetermined length 
of time. 


Low-pass Filter 
(blocks higher 
frequencies) 
Mid-range Filter 
(removes the voice 
range, eg. karaoke) 
Hi/Low Filter 

(filters all except the 
voice range) 


Voltage comparator Movement 


Analog-Digital 
converter 


А special input directly at 
the Op Amp can indicate 
both movement and 
direction. 


Processor 3—The Power Amplifier 


If you want more out of your system, you have to 
put more in. Size does make a difference, But. 
providing a larger power output brings its own 
complications. 

1. A bigger wall adapter will provide higher 
voltage and more amps: W = У (X) A. 

2. To handle the larger power supply, you will 
need a bigger voltage regulator that can 
handle more voltage and more amps. 

а. A different package 7809 can handle more 
power. Then there are the 7812 and 7815. 
‘These obviously provide more voltage. 

b. The 79097 Something new! What does it 
do? Thought you'd never ask. It's a 
negative voltage regulator, 

You can have 9 V+ on top and 9V- on the 
bottom: a spread of 18 volts. That's close to the 
limit for the 741 Op Amp. 

If you increase the power supply. you need 
bigger, but still matched, transistors for the power 
amplifier section. The 2N3904 and 2N3906 are 
available in only the TO-92 package, and they are 
really limited in power. My suggestion would be 


the 2N2222 NPN switching transistor and its PNP 
complement, 2N2907A. In the TO-18 metal 
package, these are rated for operating steadily with 
a draw of 500 mA @ 40 volts (20 watts), with a 
maximum of 800 mA @ 60 volts (48 watts). 


Processor 4—The Output 
I's the end of this system, but it could just be the. 
beginning of another. 
1. Analog 
а. Speaker and sound 


b. Modulated power to а light source (IR LED 
or laser pointer) 


2. Digital 


а. Hi or Low output as a trigger for another 
circuit (not a clock output) 


b. Animatronies (motor control) 


3. Feed amplified signals and events to the 
computer. 


Don't just sit there—start playing! 
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Lesson 62 
Switching to the 
Two-Way Door Phone 


Yes, you now have the first half of the intercom 
system. But with a flick of switch, you can 
reverse the signals, making two halves of an 
intercom, Then you can finish up. 


The Evolution of Switches 


Up until now, you have been using momentary 
contact switches like the ones shown in Figure 


L62-1 


Normally open push battons have contact only 
when they are pushed and held. 


Normally closed push buttons have contact all 
the time, until they are pushed. 

Examples of these can be found in items. 
ranging from telephones to game controllers. 

The single-pole single-throw (SPST) switch 
displayed in Figure L62-2 has definite on and off 
positions. 

It is designed to be used with only one circuit. 
pathway, 

The single-pole double-throw (SPDT) switch 


splits one line into two paths. The example shown. 
in Figure L62-3 shows how a single voltage can be 
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= 


used to power two different items. Sometimes 
there is an off position set into the middle. 

Notice that the center tab can have a connection 
to either side, depending on the position of the 
toggle. 

‘The double-pull double-throw (DPDT) switch is 
like having two SPDT switches glued together side 
by side, sharing the same toggle. Figure L62-4 
displays the commonly found pack: 
DPDT switch. Note the action of the switch in 
Figure L62-5. Except for the toggle, the two sides 
are completely independent of each other. 


of the 
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signal] 3VDC 
| Loud | 
9 indicator 
im normal 
а indicator 
prosetsor pA 
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The DPDT is found frequently used on stereo 


systems, They are often pa 
чо show the current function chosen. 


red with indicator lights 
But wait ... aren't stereo systems just that? 
Stereo! 

They have a left and a right signal, Each side is 
completely separate, too! Figure L62-6 shows how 
two DPDT switches can be made to work together 
in a big switch, It would be a double DPDT 
switch. But let's make life easier. Just call it a 
APDT switch. Figure L62-6 displays the four poles. 
and double throw. 


3VDC 

e £ | 

б ЕШШ mu 
pedo | ASS) 3 


Now that’s a switch! They don't come much 
bigger than that! 


Making the Two-way Door Phone 


So far, you have the complete system as shown in 
Figure 162-7. 

її uses a speaker as a microphone and you can 
talk one way. By using the 4PDT switch, you ca 
make it into a two-way system, This is done by 
rerouting the inpat and output signals. Figure L62-8 
shows the numbering of the tabs for the 4PDT 
switch. Study the wiring diagram in Figure L62-9 


3VDC 
signal] 
"^ S 
H == 
(Lous) m ZI5 normal 
mese. ! 25526) indicator 
= о 


Figure 162 
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carefully. You don't want to make a mistake here. 
Each speaker will have four wires, two on each side. 

Recognize that, depending on the position of the 
switch, only one on each side will be connected at 
any time, In one position, the speaker on the left 
acts as the microphone. In the other position, the 
speaker on the right acts as the microphone. 

That is all there is to it! 

‘There is only one switch, and you control it 
from the inside, 
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Lesson 63 

Design and Applications: 
Exploring the Possibilities 
Arthur C. Clarke formulated the following three 
laws" of prediction 


1. When a distinguished but elderly scientist 
states that something is possible, he is almost 
certainly right. When he states that something. 
is impossible, he is very probably wrong, 


2. The only way of discovering the limits of the 
possible is to venture a little way past them. 


into the impossible b. Directly power the laser pointer with an 
3. Any sufficiently advanced technology is amplified signal. A phototransistor and 

indistinguishable from magic, Figure L63-1 is speaker will translate the beam back into 

the old RCA logo “His Master's Voice.” What sound 

we now consider simple used to amaze the 


c. Communicating privately back and forth 
юш with two sels. 


Here are five projects that provide examples of 2, Animatronics: Talking and singing bivalve 


imaginative applications: а 
1. Amplitude modulation: Communication on a 


ind vibrations: Water in a 
beam of light (Table L63-1) 


3. Measuring density 
river, thickness of air pollution, heart monitor, 


а. Laser listener: Remember that sound makes or even a seismograph to measure traffic 


a window vibrate, Bounce a laser beam off rumbling on a nearby road (Table L63-3). 
the window and onto your phototransistor. 


TABLE L63-1 The High-Power Output Section Discusses Using the Power Amp as a Power Source. 


Input Processor! Processor 2 Processor 3 Processor Output 
Sound source Modulated Phototransistor Op Amp Power amp Speaker 
laser beam ог solar cell 
pickup 


TABLE L63-2 Making the World Your Oyster Is Easier than You Think 


Input Processor! Processor 2  Processor3 — Processor4 Output 
Sound source Microphone Op Amp Power amp Ромео Hinged 
and preamp — voltage a motor movement 


comparator 
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TABLE L63-3 This System Can Measure the Rate and Density of Any Flowing Fluid 


Input Processor 1 
infrared LED or laser = Phototransistor 


or solar panel 


Processor 2 


Single transistor Op Amp 
pre amp. 


Processor$ —— Line Out 


Soundeard Scape 
and recorder 


TABLE 183-4 This All Depends on the Input Antenna 


Input Processor 1 


Antennae loop Audio 
(wire coil with an transformer 
open center) 


Processor 2 


Op Amp 


Processor 3 Output 


Power amp Speaker 


For daytime and further distance, a laser is 
better input. To measure across distances, 
reflect the laser beam off a distant mirror. Make 
sure that all sections are solidly secured so they 
don't add to the shaking. This setup can be 
surprisingly sensitive. Also, the phototransistor 


2. A parabolic surface works for both sound and 
light, Mini-umbrellas create a semi-rigid 
parabolic surface that works nicely for sound. 
Silvered Mylar film sold as emergency 
blankets at dollar stores reflect light. Figure 
63-2 helps remind us that a parabola is not 


сап be protected from sunlight’s IR by tucking 
it deep into a darkened tube. 


a semicircle. Large telescopes and small 

satellite dishes use the same concept for 

4. Radio frequency pickup (Table 163-4): Use gathering and focusing. 
this as an electromagnetic energy detector. 

5. Natural rhythms: Listen to the sunrise (Table 
16355) 


Considerations for the Input 


‘This circuit needs an input that creates at least a 1 mV 
fluctuation. Here are two suggestions that could 
help magnify that physical input if it is too small. 


1. Specifically, when using а phototransistor 
during the daytime, you can protect it from the 
sunlight’s IR by tucking it into a dark tube, 


TABLE 63-5 Listen to the Sunlight Reflected Off Trees During a Windy Sunrise 


Input Processor! Processor 2 — Processors ——— Processor4 © Output 


Any reflected — Lens to 
light concentrate 
light 


Phototransistor Op Amp 
or solar cell 


Power amp Speaker 
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3. A lens inside a tube (Figure L63-3) works 
nicely for focusing a moderately strong light 
source. It is limited to light oa 


and is not 
nearly as large as the parabolic surface, 
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4. A cone made of rolled material (Figure 
163-4) is the simplest of a 


focusing tools. 
Several factors make it less efficient than 
either of the previous options. The resulting 
signal is muddy, bat it does work. 


Consideration for the Output 


‘The power amplilier's size is ultimately 
determined by your intended output, Even though 
a large power output will drive a smaller load, й 
could also burn it ош. For example, a 2.0-watt 


output will eventually burn out a 0.5-watt 8 () 
speaker. After some heavy figuring using 
differential calculus, I suggest that a 2-watt. 
speaker be used with a 2-watt power supply. 


High-Power Output 


1. Modulate power to directly power a laser 
pointer. Note the setup in Figure L63-5A. This 
works nicely over a few hundred meters 


2. High-power digital signals can directly power 
motors. Figure L63-5B's setup can handle 
small motors. This setup provides short bursts. 
in both directions, 5B's diodes prevent 
feedback, which would create disturbing 
power spikes that could damage the Op Amp. 
Remove the zener if you want movement in 
only one direction. 


Low-Power Output 


When I say low power, I mean “low power? To do 
this, the schematic in Figure L64-6 drops the 
power amplifier stage and places the second audio 
coupler directly after the Op Amp's output, A low. 
power outpat is necessary specifically for systems 
that have their own power supply. 
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Considerations for the 
Main Processor 


Brief descriptions are given here for the two 
different setups in Figure 163.7, 

1. Figure L63-7A is the basic processor out with 
adjustable gain, maximum 1:11. This is good 
for voice or any basic mid-range signal. 

а, To listen to the sound of nature, or your 
friends at over 100 meters away, mount the. 
electret microphone at the focal point of a 
simple parabolic reflector. This can be used 
as a basic audio amplifier. It is not high 
fidelity in any sense of the word. There are 
better Op Amps for this purpose. But itis 
excellent for voice communication 

b. Blood flows. Treat this as an audio signal. 
What about a heart monitor? Use an IR. 
LED and phototransistor that are both 
lensed sideways. Tape them onto the tip of 
your finger, on opposite sides, facing each 
other. Feed the output directly to the 
microphone input of the computer. Watch it 
оп the Soundcard Scope. Record it using a 
high sampling rate and save 
file (^ wav). 


c. A marvelous application is in your hands by 
simply replacing the electret microphone. 
with a phototransistor. Make sure the lens is 
shiny enough to concentrate the dilfused 


^ Analog In Analog Out 


light. And I'm serious. At sunrise, point this 
device westward at trees in a soft breeze, 
There is no other sound like it as they come 
into the light, You can also listen to light 
reflecting off insect wings. 


2. Figure L63-7B increases the gain to 
1:1,000,000. The clipped output signals are as 
good as digital highs and lows. This circuit 
can be used for controlling small motors. 
‘Those motors, in turn, control a lever arm that 
lifts any small object on a hinge. This motion 
is counterbalanced by either gravity or a 
spring so the object returns to its original 
position when the circuit's output is low. 
‘There are lots of examples on the Internet, 


3. Figure L63-8 is strictly a digital system. Its 
inputs can be physical, ight, or sound. It will 
give a Hi output depending on the length and 
strength of the input signal. Also, this basic 
voltage comparator is a "voltage follower” 
‘This term refers to the fact that the output, 
voltage state (Hi or Lo) matches that of the 
input. The input signal must last long enough 
and be strong enough to raise the voltage in 
the capacitor above half of V-F before the. 

1 МО resistor drains it. Vary the timing by 
changing the value of the capacitor. You can 
use the same single transistor amplifier from 
way back in Unit 2, Don’t use the single 
transistor’s pre-amp setup. 


Analog In > Inverted Digital Out 


‘This high output is good as a trigger for 
starting any secondary system that depends on 
a Hi or Lo signal. Think wildlife and a digital 
camera. Or a basic security system. 


. Figure 63-9 presents an entirely different 
input to the circuit. Not sound. Not light. 
Electromagnetic radiation! This isn’t the type 
of radiation most people think about when you 
say "radiation." It is a general term referring to 
the concept that electromagnetic energy moves 
їп all directions—it radiates out from its 
source. In fact, we live in a world polluted by 
electromagnetic energy. All you need to sense 
it isa good antenna feeding into the audio 
transformer. 


Use magnet wire that is 28 gauge or finer. 
Wind it at least 100 times around the outside 
of a S-inch (13-cm) wide square of cardboard. 
Do not hold the antenna in your hand. You are 
a large capacitor and affect the small antenna, 
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Place the antenna on the end of a plastic ruler. 
Do all of your initial testing with the audio 
transformer in place. Also, keep the volume 
very low when you start testing different 
things. My computer puts out about 4 mV 
noise. The microwave oven jumped from 0.0 
volts to 15 mV as I turned it on. But the old 
TV leaked enough energy to boost the 
DMM's reading up beyond 150 mV. If I'd had 
earphones, 1 would have blasted myself 
through the roof, 

Consider changing the shape of the 
antenna to meet your needs. The antenna 
shaped as a tube responds nicely to very small 
voltage fluctuations of any line passed 
through its open center, You can listen in on. 
ап active landline telephone conversation 


Lesson 64 
Assembling the Project 


See the Parts Bin for the project parts list. 


PARTS BIN 
= RLR2—100kQ 
= вто 
= рок 
= Ci—47pF 
= C2—1000 uF 
= C3470 pF 


T1—Audio transformer (1:50) green. 
1C1—741 low-power Op Amp 
QI—2N3904 NPN 

Q2—2N3906 PNP 

Speakers (2)—8 0 

Switeh—4PDT 
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Figure L64-1 shows the PCB and paris 
placement for the door phone 

Assemble the project onto the printed circuit 
board. 


‘The speaker wiring diagram is shown in Figure 
1642, 
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Remember to be careful as you do the assembly 

1. Solder the 8-pin chip seat for the 741. Do not 
solder the IC directly. 

2. Note the placement of polar components. The 
only nonpolar components you have in this 


circuit are resistors, 


3. The 3904 and 3906 transistors are not 
interchangeable in any circuit. Be sure they 
are properly placed. Overheating the 
transistors with a solder pen will destroy 
them, If the circuit doesn’t work after 
soldering, check the transistors. Use the 
transistor check sheet provided in 
Table L51.2. 

4. The potentiometer will not fit directly onto 
the РСВ. Solder short wires to the legs of the 
potentiometer. Keep them short or they will 
act like antennas and be the source of a 
background hum that shouldn't exist. 

What else is there to say? Seriously, if you've 
come this far, keep going. The big question is 
"Where to?" To begi 
Nuts and Volts or Everyday Practical Electronics. 
Or get some other Evil Genius books. Like I said 
earlier: Don't just sit there, start playing! 


with, get a subscription to 
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Common 
Component Packaging 


You May mave хопср that sometimes the 
components you work with do not match the 
pictures of the components shown in the book. 
This section gives an introduction to common 
packaging used for electronic components. A 
single component such as the SCR can be 
packaged in a variety of formats. Each package 
provides an advantage of one 
might be how it fits on a circuit board or how it 
handles power. 


m or another. It 


This is an overview meant to help you be 
flexible, Get used to reading the labels. Just 
because it looks different does not mean that it 
is different. 


Transistors 
‘Transistors have, by far, the most varity in their 
packaging, as shown in Figure А-1. 


‘Many components are available in a variety of 
packages. Others, like the 2N3094 and 2N3906 
transistors, are available only in the TO-92. 


Potentiometers 


Many potentiometers are being replaced by digital 
counterparts. However, they are still very common. 


Figure A-2 shows their potential packaging. 


92 10-126 


айй ша е * 
ІТХ-851 10-220 10-220 
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Transformers 


‘Transformer packaging sizes, like any other 
component, are determined by the power 
requirements, The largest transformer, shown 
in Figure A-3, is a small power transformer. 


APPEN 


DIX B 


Capacitors: Reading 
and Decoding 


CAPACITORS TEND то ве CONFUS 
no standard method of marking them. Even I get 
turned around when trying to decipher some 
creatively marked caps. If you are unsure, just use 
your DDM to verify what you think you see. 


because there is 


Reading Values 


Each range of capacitors is packaged and referred 
to differently. 


Remember! Coloring is nothing more than 
advertising for who made it 


= Electrolytic capacitors are eas 


‘They have 
positive and negative connections, They must 
be placed properly, Polarity is clearly marked. 
Radial electrolytic capacitors have both leads 
from one end. Axial capacitors have a lead at 
each end, Figure B-1 shows that voltage ratings 
and capacitance are clearly marked. 


TABLE B-1 The Farad Was Defined Over 200 Years Ago; Today, the Base Unit s the pF 
Farad: F Microfarad : uF Nanofarad = nF Picofarad = pF 
ТЕ =1 million pF billion nF trillion pF 
1F = 1000000 pF = 1,000,000,000 nF = 1,000,000,000,000 pF 
ТЫР =10+Е Tne =109F 1 pF =10%F 
T =1000 nF 000,000 pF 
The = 1000 pF 
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= Film capacitors are usually standard boxy 
shapes. Assume they are marked in nanofarads, 
bat don't bank on nanofarads or a boxy shape 
all the time. Sometimes they are dipped in 
plastic and lose their boxy appearance. These 
are made of stacked layers of conductive film, 

* Disk capacitors dominate the picofarad range. 
They are usually made of two circular plates, 
dipped into ceramic material and baked. Good 
‘examples of both appear in Figure B-2. 

The markings of disk capacitors appear cryptic. 
The numbers read sort of like a resistor. Figure B-3 
shows a range of values, and Table B-2 shows how 
to read them. Regarding the cap marked n22, the 


| [ 
map mo3 3 do£ dow ZF 


10 пР+6% 
rated 100v max 


10 followed by three 0's 
10,000 pF = 10 nF# 20% 


Capacitors: Reading and Decoding 


unit marker substitues as the decimal. So its value 
is 2218. 

Any capacitor rated above the intended voltage 
can be used in a circuit, For example, a capacitor 
rated at 600 volts can be used in a 9-volt circuit 
There's no problem as long as maximum voltage 
does not exceed the capacitor's rated maximum. 


Tolerance: Quality and 
Accuracy of Capacitors 


‘The marking for accuracy of capacitors is noted on 
‘each package. Look at the pictures. On each, there 
is a prominent letter “K,” "M," etc. Shown in Table 
B-3, these letters note tolerance. 


eee eee 


Plastic Dipped Film 10 nF#10% 
„ЛР = 10nF+10% rated 630v max 
rated 100v max 


seas 
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Marking Base Number Number of Zeros Results in pF Results in nF 
220 22 o 22 pF 022 nF 

2л 22 1 220 pF ET 

222 22 2 2200 pF ET 

E 22 E 22000 pF ET 


F G J K M а 


33% 432% +35% +30% +320% -20% to 
+80% 
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APPENDIX C 


Animations List 


Related Animations 


THESE ANIMATIONS CAN be found at 
www.mhprofessional.com/computingdownload 


Part One 
Figure 13-4 

Figure L6-4 

Figure L8-18 

Figure 18-19 

Figure L8-22 

Figure 19-5 

Figure L12-3 

Figure L12-12 

Figure L13-2 

Figure L13-7 (a and b) 


Part Two 


Figure L15-1 
Figure L16-1 
Figure L16-2 
Figure L16-3 
Figure L16-4 
Figure 116-5 
Figure L16-7 
Figure L16-9 


Figure L19-4 
Figure 120-1 
Figure L21-2 
Figure L21-5 
Figure 12 
Figure 123-5 
Figure 123-6 
Figure L23.7 
Figure L24-1 
Figure L24.2 
Figure 124-3 
Figure L25 
Figure 127-1 
Figure 127-2 
Figure 127-3 
Figure 127-4 
Figure L28-1 
Figure L28.2 
Figure 128-3 
Figure 128-4 
Figure 128-6 
Figure 128-7 
Figure L32-2 
Figure 132-3 
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Part Three Figure L53-2 
Figure L37-1 Figure L53-3 
Figure L38-2 Figure 153-4 
Figure 139-1 Figure L$3.5 
Figure L40-2 Figure 1537 
Figure L41-1 Figure L53-8 
Figure L42-2 Figure 153-9 
Figure L43-1 Figure L54-1 (a, b, and c) 
Figure L44-5 Figure 154-6 (a and b) 
Figure 146-3 Figure 155-7 
Figure L46-4 Figure L56-2 
Figure 146-5 Figure L57-2 
Figure L60-3 
Part Four Figure 160-4 
Figure L49-1 Figure L60-5 
Figure L49-2 (a, b, and c) Figure 1862-1 
Figure L50.2 Figure 62-2 
Figure L50-3 Figure L623 
Figure L50-5 (a, b, and c) Figure L62-4 
Figure L52-2 Figure L62-5 


Figure L53-1 Figure L62-6 
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Glossary 


AC 
Alternating current (AC) is a current that pushes 
the electrons both forwards and backwards through 
a wire. AC is easily produced and transmitted for 
household and industrial use. Audio signals are AC 
because the sound wave creates a signal that 
pushes and pulls—creating a positive and negative 
voltage. AC is generally not used for digital 
electronic applications. See DC (direct current) 


active 
‘The state of a circuit, referring to whether the 
circuit is responding to an input. Alternatively, the 
other state is rest. 


air capacitor 
An air capacitor is an adjustable cap that works in 
the pF range, used for radio frequency tuning. 


amp (ampere) 

‘This is the basic unit of current (1) in electricity. It 
is a specific measure of electrons that flow past a 
point in one second 


amplifier 
‘An amplifier uses a smaller signal to control the 
larger flow of voltage and current directly from the 
power source. See pre-amp, power amp, Op Amp. 


amplitude 
This is the strength of a signal. If the volume 
changes, the output amplitude changes. А 6-volt 


AC signal has six times the amplitude of a 1-volt 
AC signal. 


analog 

А signal that varies continuously over a given 
range, as compared to a digital signal where only 
discrete values of Hi (V+) and Lo (ground) are 
considered significant, 


analog to ! (AD) 

A device that changes a continuously variable. 
signal, such as motion or electrical voltage, into 
digital values. Thus, it provides analog-to-digital 


AND gate 
Digital logic for the AND gate. When all inputs are 
Hi, the output is Hi. 


anode 
Commonly used term referring to the positive side 
of a polar component. 


astable 
An astable oscillator creates a continuous 
frequency as long as that portion of the processor 
is active. The frequency of the oscillator is set by 
the value of the components in the RC circuit, 


battery 

‘The term comes from a grouping of cells together 
in parallel or series. A 9-volt battery is made of a 
grouping of six 1.5-volt cells. 


an 


272 AppendixD юв Glossary 


BCD (binary counting decimal) 

А binary input is interpreted and then presented on 
а decimal seven-segment display output. The 4511 
is a BCD interpreter 


bias 
The general term means a tendency or prejudice. 
towards a specific point of view. In electronics, a 
bias is created by using voltage dividers to create 
an artificial center point for an audio AC signal. If 
an audio system uses 12 volts, the bias is set to 6 
volts. This method is easiest when only positive 
DC voltage is available, 


binary 

‘The counting system that depends on only two 
digits, used by computers and machinery because it 
is easier for these systems to sense an on/off setup, 
rather than partial voltages, Computers use а 
magnetic system of north/south polarity to store 
bits of information. See bit, byte, digital. 


bit 
А single piece of information that stores binary 
data. It is the individual piece (bit) that is turned 
on/off, or an area polarized north/south on 
magnetic media, or a dimpled/not dimpled spot. 
оп a CD/DVD disk. 


bounce 
Bounce is found in any mechanical switch 
connected to a digital system, Most digital 
circuitry is capable of responding in microseconds, 
but when a switch is thrown, the current change 
often fluctuates like a bouncing ball. If this 
fluctuation “bounces” above the digital response 
threshold of half of V+, it creates problems of 
‘counting an event twice instead of once. To take 
care of this problem, use a Schmitt trigger. 


byte 
А combination of 8 bits of information, capable of 
storing up to 256 pieces of data. 


capacitor 
A device composed of two conducting surfaces 
separated by an insulator called a dielectric. (1) It 
has the ability to store electrical energy and release 
it in an RC circuit called sink and drain, (2) It 
can be used as a filter to smooth out a signal, (3) It 
can be used to block the flow of current, but still 
allow the changing signal to pass, as in an audio 
coupling—like a membrane across a drum. See 
film capacitor, electrolytic capacitor, disk 
capacitor. 


cathode 
‘Commonly used term referring to the negative side 
of a polar component 


cell 
A single electrochemical generating unit. Usually 
zinc and copper are used in general-purpose and 
alkaline cells that produce 1.5 volts, Nickel and 
cadmium are used in rechargeable cells. They are 
ganged together in series or parallel to create a 
battery. 


circuit 
А course, pathway, tour, or journey. An electrical 
circuit is one that is a complete pathway and 
provides a path for the current. 


clock signal 
A clean digital signal that rises from zero to full 
voltage instantly in microseconds. A clock does 
not have any bounce. A circuit that produces а 
clock signal from a push button is often referred to 
as a Schmitt trigger. 


cmos 
An acronym for complementary metal oxide 
semiconductor, pronounced see-moss, CMOS is a 
widely used type of IC. 


conductor 
А conductor carries electricity easily. It is made of 
‘any material that has unbound electrons that are 
able to freely flow when a voltage or pressure 
(electromotive force) is applied to it. All metals ше 
conductors. Some nonmetals, such as silicon and 
carbon, also act as conductors. See insulator: 


continuity 

Continuity is a test done with the digital 
‘multimeter to check if there is a "continuous" 
connection between two points. Most multimeters 
are designed to give instant feedback in a YES/NO 
format: YES indicates there is a connection with 
very little resistance; NO indicates there is not a 
connection of very little resistance. 


coulomb 
Named for Charles de Coulomb (1736-1806), who 
devised a method of measuring electrical quantity. 
It is the quantity of electricity conveyed in one 
second by a current of one ampere. 


coupling. 

А capacitor can be used for audio coupling, that is, 
to pass an AC signal but not pass any current. This 
is like sound passing through the head of a drum. 
Мо air passes through the drum head, but the 
signal still passes with ease and clarity. Audio 
coupling also applies capacitors as filters. 


DC 
DC (direct current) moves in only one direction, 
Jt may change voltage, but it does not reverse 
direction 


осв 
Decimal counting binary (DCB) happens when а 
processor has an input of a clock signal and 
changes its binary output by one step for each 
additional clock signal, The 4510 is an example of 
a DCB interpreter. 
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digital 
(1) Relating to data that is represented in the form 
of discrete on's and off’s, 1 or Os; as opposed to 
analog (continuous voltage fluctuation). (2) An. 
electronic circuit that uses digital logic in its input, 
processor, or output. 


digital circuit. 
А circuit that has a processor and output that 
operate in only two states: on and off 


digital logic 
‘The method of using analog and digital inputs to 
make digital decisions. The five most common 
gates are AND, OR, NAND, NOR, and NOT. 


digital output 
The output signal of a digital circuit represents 

а set value of conditions. The information is 
contained in a code consisting of a sequence of 
опе or more discrete voltage or current levels, each 
representing a value of zero or one. The sequence 
01000001 may then be interpreted as a byte with a 
value of 65 and then presented on your monitor as 
the letter A. 


digital recording 

Any recording in which the signal is first converted 
to digital format. А CD uses 16 bits of information 
fora single binary word, while a DVD uses 20 bits 
of information for a single binary word. 


diode 
А basic electronic device characterized by the 
ability to pass an electric current easily from 
positive to negative. They act as a one-way street. 
Three types of diodes are used in this course: (1) 
power diode designed for 1 watt at 400 volts, (2) 
the signal diode that passes miliamps, and (3) the 
zener diode, 
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DIP 
Dual inline package. One of a series of acronyms 
referring to common packaging used in electronics. 
DIP packaging specifically has two rows of 
matching pins. 


disk capacitor 
Disk capacitors are designed to hold the smallest 
capacitance values in the picofarad (pF) range. They 
are usually light brown and disk shaped. 


dumb 
А dumb circuit does not have any way to 
determine if a specific event has occurred or when. 
а particular number has been reached, 


electrolytic capacitor 
An electrolytic capacitor із a polarized capacitor, 
usually in the microfarad (uP) range. It has a 
positive and negative side. If it is put in backwards, 
it will not work effectively, and might fry itself 
(very messy). 


electromotive force 
(1) The amount of energy supplied by an electric 
current passing through a given source, as 
‘measured in volts. (2) The energy difference 
existing between the positive and ground that 

are provided by the same energy source. An 
electromotive force (electrons) passing through a 
wire will create a magnetic field. A magnetic field 
moving around a wire will create an electromotive 
force and push electrons. 


electron 
A negatively charged particle that is part of the 
structure of an stom. Free electrons flow in 
‘conductors to create current. An electromotive 
force—voltage—is needed to push electrons. 
through a conductor. Electrons that are not bound 
to а specific atom or molecule are considered 
“free.” A material with many unbound electrons is 
considered a good conductor, such as metals. A 
material that has all of the electrons tied up in 


chemical bonds will not conduct electricity. It is a 
good insulator. 


energy 
The ability to do work. Energy in electricity is 
measured in volts 


farad 
‘The unit of capacitance named for Michael 
Faraday, The basic common unit is 1 pF, which 
equals 1 microfarad, that is, 000001 Е. 


film capacitor 
Film capacitors are designed to hold the mid-range 
capacitance values in the nanofarad (nF) range. 
They are often shaped like a small box. 


filter 
А capacitor can act as а filter in two distinct ways. 
(1) It can be a buffer by acting as a reservoir of 
extra electrons. When a spike goes above the 
regular voltage, the sudden surge is softened 
because the capacitor fills up and dumps the extra 
back out slower than the actual surge. If there is a 
‘momentary drop in voltage, that is softened as 
well, because the capacitor discharges its content 
onto the line. (2) It can be а high pass or low pass 
filter by allowing only higher or lower frequencies 
to pass, Low-frequency sound passes through а -1 
HF capacitor, while higher sounds are filtered out. 
High-frequency sounds pass through a 001 pF 
capacitor, while the lower sounds are filtered out. 


force 
In electricity, voltage (V+) is the unit used to 
measure the amount of electromotive force (push) 
in a circuit, 


frequency 

‘The number of cycles or events per unit time, 
commonly having units of sec-1 (hertz). In 
acoustics, this refers to the number of waves рег 
unit time that are produced by a vibrating object. 


gain 
Gain is the basic measurement of the amplitude of 
signal output divided by the amplitude of signal 
input. It is set by resistor ratios to control feedback 
in an Op Amp. 


gate 
See digital, logic. 


ghost 
A ghost is troubleshooting a problem that cannot 
be defined, because an error is not regular. The 
most common causes of a "ghost" are (1) loose 
wires, (2) wires that cross and touch when they 
shouldn't, and (3) unused inputs to CMOS chips 
that have not been tied to V+ or ground, 


heat sink 
А heat sink is used to remove unused power from 
an amplifier or transistor. For example, if a 
20-watt amplifier is being fed 20 watts of power 
but only using 5 watts because the music is quiet, 
15 watts of power have to be dumped as heat. A 


heat sink allows the heat to move away from the 
ampli 
amplifier chip will overheat and shut down, or 
overheat and melt. 


ier chip. If the heat is not moved away, the 


hertz (Hz) 
А unit of frequency equivalent to cycles per 
second. One kilohertz is 1,000 


les per second. 


hysteresis 
Related to hysteria. In electronics, it refers to the 
output of a logic gate going hysterical as the 
voltage at one of the inputs passes slowly through 
the half V+ range. The gate tries to physically 
respond as both high and low at the same time, 
flip-flopping wildly. Sometime this results in a 
trailing blip of sound at the output, 
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Ic 
An integrated circuit (IC) is any miniature 
‘manufactured circuit made of many transistors and 
components working together in one package. The 
package is usually presented in DIP or SIP format. 
‘The technique for manufacturing ICs depends on 
using a photographic process. Tens of thousands of 
ICs are available on the market today. 


input 
‘The input is the action that starts the circuit. It is 
the first part of a system diagram, 


insulator 
An insulator cannot conduct electricity because it 
has all of the electrons bound into its chemical 
‘makeup. It does not have free electrons, so ап 
electric force is not able to move through the 
material. See conductor 


invert 
‘To turn upside down. For example, a NOT gate 
inverts a signal from Hi to Lo. 


kilo 
А measurement unit of 1,000 abbreviated as К 
For example 100 K ohms is easier to write than 
100,000 ohms. 


Kirchoff's law 
Kircholf"s law is used to figure the resistance in a 
system that has many load levels set in parallel 


layout 
‘The layout represents the trace of copper on the 
printed circuit board. Any layout is specific to one 
application. To change the specific circuit, you 
must effectively change the layout. 


load 
Any item that consumes electricity, such as a 
resistor, a speaker, household appliance, street 
lighting, or an industrial electrical motor. 
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logic 
A logic circuit consisting of one or more diode 
gates connected to the base of a transistor, in 
which the AND or OR functions performed by the 
diode gates control the on-off status of the 
transistor. 


mega 
А measurement unit of 1,000,000 often. 
abbreviated as "M." For example, 1 M ohms is 
easier to write than 1,000,000 ohms. 


micro 
А measurement unit of 000001 often abbreviated 
as “н” or simply “u” referring to the Greek letter 
“mu.” For example 47 pF is easier to write than 
000047 Е 


roprocessor 
The central processing unit of a microcomputer, 
usually manufactured on a single semiconductor. 
chip, containing anywhere from a few thousand to 
several million or more semiconductors on a single. 
integrated с 


milli 
А measurement unit of 001 often abbreviated as 
"m" and not to be confused with "mu" for micro, 
For example, 7 mW is easier to write than .007 
watts. An average LED uses 20 mA. 


monostable 
A monostable oscillator is a “one-shot” timer— 
usually an RC circuit. When triggered by an 
outside event, it tums on a portion of a processor 
as the capacitor fills. As the resistor drains the 
voltage from the capacitor, the controlled processor 
turns off. The speed of the “one-shot” timer is set 
by the value of the components in the RC circuit. 


NAND 
Digital logic for the NAND date (not AND). When 
any input is Lo, the output is Hi. 


nano 
А measurement unit of 000000001 often abbreviated. 
as "n? For example, 100 nF is easier to write than 
0000001 F. Because film capacitors are produced 
widely in the nanofarad range, their measurements 
are often given in nF. 001 pF = 1 nF = 1000 pF. 


NOR 
Digital logic for the NOR gate (not OR). When all 
inputs are Lo the output is Hi. 


normally closed (NC) 

‘The two contacts are connected in an NC switch, 
Current passes easily because the two wires 
connect and there is no resistance. When activated, 
they become disconnected and the electrons cannot 
pass through the air. 


normally open (М.О 

‘The NO push button has infinite resistance 
between the two legs when the button is not 
pushed. When it is pushed, the two wires connect. 
and there is no resistance, 


NOT 
Digital logic for the NOT gate. It inverts the input. 
А Hi input becomes a Lo output, and a Lo input 
becomes a Hi output. 


NPN 
An NPN transistor turns on more with more 
positive voltage to the base. The emitter is 
connected toward the ground. An NPN junction 
is formed by placing a thin layer of p-type 
semiconductor material between two layers of 
n-type semiconductor material. The p-type 
semiconductor becomes а conductor when a 
small voltage is applied to it. 


ohm 
А standard unit of electrical resistance, equal to the 
resistance of a circuit in which an electromotive 
force of 1 volt will maintain a current of 1 amp. 
Named for George 5. Ohm. 


Ohm's law 
Simply stated, the amount of voltage pressure in а 
circuit is equal to the amount of current multiplied 
by the resistance of the load. V = 10%) R. 


Op Amp 
‘Shorthand for Operational Amplifier. 


ов 
Digital logic for the OR gate. When any input is 
Hi, the output is Hi. 


oscillator 
А circuit that creates a regular and predictable beat 
or frequency. See astable, monostable. 


output 
Output is the action resulting from the processing 
done by an electronic system. It is the last unit of a 
system diagram. 


parallel 
‘A parallel circuit happens when all the components 
ог loads are connected to each other side by side. 
Each load is provided with the same amount of 
voltage, but the current is evenly shared between 
the loads. See series. 


pico 
А measurement unit of .000000000001 (10) 
often abbreviated as “р.” For example, 100 pF is 
easier to write than 0000000001 F. Because disk 
capacitors are produced widely in the picofarad 
range, their measurements are often given in pF. 
001 pF = 1 nF = 1000 pF. 


piezoelectric 
This effect occurs in specific nonmetallic 
materials, such as quartz crystals, or in engineered 
ceramics and plastics. Piezas can be used as 
speakers and in sensors. (1) A voltage or electric. 
field is produced in specific crystals when these. 
crystals are compressed or decompressed rapidly. 
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(2) When a voltage is applied to a piezo material, it 
will compress or decompress, relative to the size of 
the voltage. 


PNP 
А PNP transistor turns on more with less voltage 
to the base, The emitter is connected toward the 
voltage. A PNP junction is formed by placing a 
thin layer of n-type semiconductor material 
between two layers of p-type semiconductor 
‘material. The n-type semiconductor becomes an 
insulator when a small voltage is applied to it. 


polarity 

‘Some components need to be set in with attention 
to the direction of the current and voltage. These 
parts are "polar" If these parts are placed in 
backwards, the component will not function 
properly. They may even be damaged if voltage 
is directed through them the wrong way. Most 
electronic components have polarity. Resistors do 
not have polarity because the current and voltage 
can pass both ways, 


power 
Power is defined as the speed at which work is 
done. In electronics and electricity, power is 
measured in watts. 1 watt = 1 amp X 1 volt. 
Restated, that is the amount of electrons passing а 
specific point in one second, multiplied by the 
amount of force pushing the electrons. 


power amp 
А power amp is used to increase a signal's strength 
(amplitude) from the 1-watt range to whatever is 
needed for the speakers at hand. Common power 
amps provide anywhere from 20 watts to 300 
watts. Power amps are rated by their range of 
response. The concern with power amps is the 
ability to provide enough power (12 volts x 25 
amps — 300 watts) and being able to remove 
unused power through heat sinks. 
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pre-amp 
А pre-amp is a low-power amplifier that increases. 
а signal's strength (amplitude) from the milliwatt 
range to the 1-watt range. A pre-amp is often rated 
by its gain and clarity of signal. Most power 
amplifiers need to have a signal fed to them that is 
in the 1- to 2-watt range, 


processor 
(1) А device that interprets and executes 
instructions. (2) Referring to the center portion. 
of a system diagram, 


prototype 
А prototype is a test product, built as closely to the 
real finished product as possible, A prototype is 
usually built in a fashion that allows easy and 
quick changes for testing purposes 


а 
‘Transistors are always noted with а “Q.” Transistor 
is an awfully long word, and "T" is used for other 
things in electronics, like “transformer.” 


random 
А result happening by chance. There should be no 
pattern in “random” events, 


RC circuit 
A resistor/capacitor (RC) circuit is used for 
capturing voltage and releasing it in a controlled. 
manner. This allows the designer to control the 
time at which the digital input will sense the 
change above half voltage to below half voltage 


resistance 
‘The fact of opposing or acting against. In 
electricity, resistance opposes the flow of current, 
generates heat, controls electron flow, and helps 
supply the correct voltage when set up as a voltage 
divider. Resistance depends on the material used, 
the length and cross-sectional area of the 
conductor, and the temperature. It is measured in 


ohms and follows Ohm's law. Resistance is 
measured in ohms, kilo-ohms, or megohms. 


resistor 
А component in an electric circuit that provides. 
opposition to or limits the current flow according. 
to Ohm's law. The carbon resistors used in this 
course are made by mixing carbon particles with a 
ceramic binder in measured amounts. These are 
baked into standard cylindrical shapes, marked 
with standard color-coding. They create resistance 
to current flow and act as a load in the circuit. 


rest 
At rest, power is provided to the system, but the 
system is not active. The 4011 chip needs 
microamps (.003 of a milliamp) to stay powered in 
its rest mode. At this rate, а 9-volt alkaline battery 
will power a 4011 chip for two to three years. 


schematic 
A plan, plot, and design of an electronic system, 
or portion of that system, using only symbols to 
represent the components and their connections to 
each other. 


Schmitt trigger 
А circuit that produces a clock signal from a push. 
button is often referred to as a Schmitt trigger. It is 
designed to eliminate bounce. A common Schmitt. 
trigger is available in the 4093 CMOS IC. 


semiconductor 
А material that has intermediate values of 
electrical resistivity, between the values for metals 
and insulators. It conduets electrons under certain 
situations, but resists their flow in other situations. 
‘The properties of such basic materials as silicon, 
carbon, and germanium are the heart of 
semiconductors. Semiconductors are the basic 
material of various electronic devices used in 
telecommunications, computer technology, control 
systems, and other applications, 


series 
А series circuit is one in which each component or 
load is joined end to end, successively with the 
next. The current flow is determined by adding the 
resistance of each component in the chain together. 
‘The current stays the same for each component, 
but the voltage drops in relation to the resistance of 
each load. See parallel. 


EL 
Single inline package. One of a series of acronyms 
referring to common packaging used in electronics. 
SIP packaging specifically has a single row of pins. 


smart 
А smart circuit can use feedback to determine if 
а specific event has occurred. For example, а 
4017 walking ring counter can be wired to sense 
‘when a specific number in a counting sequence 
has been reached. 


solder 
(1) An action that joins metal objects without 
‘melting them, The metal objects are fused together 
with an alloy that has been applied to the joint 
between them. (2) Any of several alloys used in 
this process. Electronics most often use a 60% tin 
plus 40% lead alloy. 


state 
(1) The state of a circuit is either "active" or “at 
rest." Active refers to the idea that the circuit has 
been turned on. At rest means that the circuit is 
waiting for an event to happen. A CMOS circuit at 
rest needs as litle as a microamp of current to 
power the IC chip at rest. (2) Refers to the output 
of a logic gate, The output state is either Hi or Lo. 


static electricity 

Energy in the form of a stationary electric charge. 
‘This charge can be built up on your body when you 
walk across a nylon carpet. You reach for а 
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doorknob, and a spark jumps the gap as an 
electrostatic discharge. Such a charge can be stored 
in capacitors and thunderclouds, or any 
nonconductive surface. It can be produced by 
friction or induction. This charge can build up huge. 
voltage (but small current) and can fry many ICs. 


system 
(1) Referring to a large orderly arrangement of 
interconnected units such as a telephone system. 
(2) A system diagram that represents the inputs, 
processors, and outputs of an electronic unit, 
emphasizing their relationship in the circuit 


threshold 
‘The amount of voltage needed for an input of a 
digital circuit to sense a change of state. 


tie 
‘To connect components together. For example, to 
Че pins 12 and 13 together means to connect them 
with a wire. 


transistor 
‘The basic electronic switch, These are analog 
switches—the voltage passed through the transistor 
is directly related to the amount of voltage applied 
to the base. It is an active semiconductor device, 
usually made from germanium or silicon, and 
possessing at least three terminals (typically, a 
base, emitter, and collector) and characterized by 
its ability to amplify current. They are used in a 
wide variety of equipment, such as amplifiers, 
oscillators, and switching circuits. See NPN 
transistor, PNP transistor. 


Vee 
Nec is another way of labeling ground. 


vco 
УСО is shorthand for voltage-controlled oscillator. 
А complete VCO is housed in the 4046 CMOS IC. 
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Vdd 
Уда is another way of labling V+. 


voltage 
Voltage is the amount of “push” behind the 
current, It represents the potential energy or force 
in a circuit. The potential difference or 
electromotive force is measured in volts. 


voltage divider 
By using resistors as artificial loads, voltage can be 
set at а midpoint to any predetermined value 
desired. This technique is widely used in biasing 
audio systems and in sensors where an event 
causes one of the resistors to change value, 
therefore changing the midpoint voltage value. 


watt 
Power output is defined as how fast work is done, 
In electronics and electricity, power is measured in 
watts, | watt 
the amount of electrons passing a specific point in 
one second, multiplied by the amount of 
electromotive force, 


amp X 1 volt. Restated, that is 


work 
‘The measure of force times distance, 


zener diode 
A diode that “breaks down" at a specific voltage 
value, allowing current to move from cathode to 
anode, It can be used for voltage reference 
purposes or for voltage stabilization. 
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Make Your Own 
Printed Circuit Boards 


иктнов Is илт Гог prototypes and For your convenience, www.mhprofessional.com/ 
yists. computingdownload presents this section with 


1 know that other people have developed this large color photos providing clarity lacking in 
process. The only thing I can claim is that I ck an white. 
independently developed this process and ‘This photo shows all of the materials needed to 
successfully used it in my classroom. create your own printed circuit board (Figure E-1). 


Photo Quality 
Ink Jet Paper 


rps Tt 
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Clean the copper clad material using scouring 
powder to remove the light plastic film that keeps 
the copper from tarnishing (Figure E-2). No 
fingerprints! 


1 use photo-quality inkjet paper (Epson 
5041062). It is the best quality for the money 
(817/100 sheets). The key is the clay base. This 
keeps the ink from absorbing into the paper fibers 
(Figure E-3). 


О — — 


When looking at the paper, bend a corner of the 
sheet over on itself (don't crease it) to compare the 
brightness of each side. Don't think “white.” That 

gets confusing, Compare “brightness.” The brighter 
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side is the one with the clay. Print onto the clay 
surface, 


Remember, use a laser printer. The philosophy 
is to melt the plastic toner against the copper. I 
have had feedback that some brands of laser 
printers simply do not work, but I've had success 
with any laser printers I've used, including HPs, 
Lexmarks, and Canons. 

This close-up shows the quality of traces that 
can be made using my inexpensive method (Figure 
E-4). Even beginners can create the .03-inch 
(75mm) width. With care and practice, you can get 
the 02-inch width just as regularly. The highlighted 
pad had paper debris covering the copper 
underneath, so it did not get etched properly. 


With the image facing the copper side of the 
PCB material, fold the margins of the layout 
tightly around the edges of the PCB and secure 
with masking tape. Regular masking tape doesn't 
disintegrate when heated. The paper must be 
secured so that the image can’t shift (Figure E-5). 


Use a regular clothes iron (Figure E-6). Tum off 
the steam, Set to maximum temperature. Some 
irons are hotter than others. The paper should not 
discolor during this one-minute heating process. 
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Use an ironing board or cutting board 
underneath. It should be a smooth, nonmetal, 
heat-resistant surface, 


‘This photo attempts to show real strain in my 
hand as I apply pressure while moving in tight 
circles, about one per second for a minute, 

Immediately apply pressure to the paper and 
copper clad board. 

Without a vise at home, I place the hot PCB and 
paper between two small metal sheets. This then 
goes onto the floor, copper side up. 1 then place a 
book (to spread my weight evenly) on top of the 
setup. My foot is too big to show, but my 
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daughter's Ken doll helps convey the idea (Figure 
E-7). Stand for a minute right on top of the board. 

Use a vise for better results, Gently secure the 
board between metal plates and apply soft 
pressure, Don’t squish. Just secure the board until 
it has cooled. 

Place the cool wrapped board into water, Let it 
sit for a minute. This is important even though 
nothing appears to happen (Figure E-8). 


[75-5 о 


DON'T SKIP THIS STEP! This is the one 
step that everybody forgets and then complains 
afterwards that the processes didn't work. 
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Spread a few drops of dish soap around on the 
wet paper (Figure E-9). The soap helps the water 
soak through, The paper becomes translucent and 
expands where it's not attached to the PCB. 


Еши mmm 


Remove the tape from the back and peel the 
majority of the paper off. A good amount of paper 
does remain behind. Remember, you are separating 
the clay surface from the paper. This shows a good 
idea of what you can expect as you peel the paper 
off (Figure E-10). 


| әче енто m — 


Use a dripping wet paper towel to gently rub off 
the remaining paper (Figure E-11). The toweling 
will disintegrate as you do this. Don’t rub too hard. 
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You don't want to remove any of the toner now 
melted onto the copper. 

This shows the dried results. Notice the paper 
remaining in some spots. Wet the area and use a 
sharpened point to clear it. Even fresh chemicals 
have difficulty etching through paper (Figure E-12). 


‘These photos show progression from paper to 
finished PCB (Figure E-13). 


* Before etching, carefully inspect the layout after 
the paper is removed and the board is cleaned. 

= Tused a “Staedtler Mars" permanent marker to 
reinforce areas that looked weak. Any color 
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works, but red highlights where it has been = Use steel wool or finer grit sandpaper to 
applied. 1 mention the brand name here only remove the toner. 

because the quality of the permanent ink does m This is a good board. If you have small breaks, 
тиш. those сап be bridged with solder. 


For etching, I prefer ferric chloride. It is 
inexpensive and doesn't lose potency with age. 
Read the safety information, Handled properly, it 
is safe enough. Use only plastic tools. Handled 


Drill all holes with a #60 bit. 
If you need to use support screws, be sure to 
drill the 1/8-inch-diameter holes before you 


'opulate the board. 
improperly, it is very nasty. m 
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4046 voltage-controlled oscillator, 153-158 
4511 BCD, 170-174 

number display, 193-194 
4516 BCD, 174-179 

number display, 193-194 


A 
AC, 216 
in a DC environment, 220-222 
DC voltage on an AC circuit, 219 
defined, 271 
injecting an AC signal into a DC circuit, 
24205 
on the oscilloscope, 216-217 
active, defined, 271 
air capacitors, defined, 271 
alternating current. See AC 
amps (amperes), defined, 271 
amperage, 201 
amplifiers, 199- 


inverting, 213 
noninverting, 213 
Op Amps, 213-214 


systems and subsystems, 248-251 
transistors as, 199-205 

amplitude, defined, 271 

amplitude modulation, 255 


analog, 84 
amplifiers, 212-214 
defined, 271 


vs. digital, 65 
analog to digital (AD), defined, 271 
analog-to-digital converter, 149-158 
AND gates, 66, 68-69 
defined, 271 
animated sign, 185-186 
animations list, 269-270 
animatronics, 255 
Anode, defined, 271 
antistatic packaging, 5 
ASCII table, 64 
astable, defined, 271 


audio couplers, 225, 237-238 
automatic night light, 43-49 


B 
battery, defined, 271 
battery clips, 7 
BCD (binary counting decimal), defined, 27 
bias, defined, 
binary, defined, 272 
binary information 
“spoiled billionaire” example, 61-66 
See also ASCII table 
bit, defined, 272 
blanking, 171 
bounce, 165 
defined, 272 
breadboard, See solderless breadboard 
break beams, 91 
buzzers, 8, 134 
bytes, defined, 272 


c 
capacitance, 26 
capacitors, 6-7, 25-28 
as a buffer, 237 
defined, 272 
disk, 26-27, 108, 266, 267, 274 
electrolytic, 26, 27-28, 265, 274 
film, 27, 28, 266, 274 
marking, 108 
reading Values, 265-266 
tolerance, 266, 267 
carry-in, 175 
carryout, 161 
cathode, defined, 272 
CC. See common cathode (CC) 
cells, defined, 272 
circuit boards, 8 


circuits 
building a circuit on the breadboard, 11-14 
defined, 272 


Clarke, Arthur C., 255 
clock signal, 163-166 
defined, 272 
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CMOS, defined, 272 
CMOS Cookbook (Lancaster), 150 
CMOS integrated circuits (ICs), 72. 
partial list of, 73-74 
troubleshooting, 150 
coil micraphones, 238 
coin-activated switches, 128-129 
common cathode (CC), 169-170 
conductor, defined, 273 
connecting clips, 117 
contact switches, 127-129, 190 
continuity, defined, 273 
control inputs, 166-168 
coulomb, 202 
defined, 273 
coupling, defined, 273 
current, calculating, 201-203 


D 
dark detector, 91, 97, 129-130. 
DC, 215-216 


in a DC environment, 220-222 
DC voltage on an AC circuit, 219 
defined, 273 
injecting an AC signal into a DC circuit, 224-225 
DCB, defined, 273 
DCV. See direct current voltage 
density, measuring, 255 
design, 127 
and applications, 
contact switches, 127-129 
defining and designing your project, 183-189 
designing the enclosure, 140-141 
gassy cow, 136-137 
heartthrob teddy, 139-140 
high-powered outputs, 134-135 
jiggle me teddy, 137-138 
low-powered outputs, 133-134 
pop can motion detector, 135-136 
safety, 141 
shadow racer, 137 
supercheap keyboard, 138-139 
DigiDice, 149, 179 
digital, 84 
vs. analog, 65 
defined, 273 
digital circuit, defined, 273 
digital inputs, 85 
digital logic, defined, 273 


digital logic gates. See logic gates 
digital multimeter, 9 
digital output, defined, 
digital recording, define 
diodes, 6 
common types of, 151 
defined, 273 
аз protection for circuits, 12 
DIPs, 72 
defined, 273 
direct current, See DC 
direct current voltage, 14 
disk capacitors, 26-27, 108, 266, 267 
defined, 274 
DMM. See digital multimeter 
double-pull double-throw (DPDT) switches, 
252-253 
dual inline packages. See DIPs 
dumb circuits, defined, 274 


3 
ES 


E 


electret microphones, 238-239 
electrolytic capacitors, 26, 27-28, 265 
defined, 274 
electromotive force, defined, 274 
electrons, 243 
defined, 274 
enable function, 167-168 
energy, defined, 274 
event counter and trigger, 187-188 
the 4017 walking ring counter, 162-163 
the automatic night light, 44-47 
the basic digital logic gates, 72 
capacitors and push buttons, 30-31 
control the seven-segment display using the 
4511 BCD, 173-174 
controlling the flash rate, 109-110 
create an annoying sound output, 111-112 
decimal to binary—the 4516, 177-179 
defining work, force and power, 208-210 
the effect resistors have on a circuit, 18-19 
the inputs are switches, 89 
integrated circuits, CMOS ICs, 75 
introducing the 4046 VCO, 156-158 
introducing transistors, 33-34 
light-dependent resistors, 23 
mapping the solderless breadboard, 10-11 
measuring voltage on your first circuit, 13-14 
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the PNP transistor, 37-38 inputs, 66, 67, 81, 250 
the potentiometer, 20-21 comparing to outputs, 219-220 
RCI—ereatng the switch, 151-152 defined, 275 
reading resistors, 16 as switches, 86-90 
specialized transisors—the SCR, 53 insulator, defined, 275 
transistors as amplifiers and defining current, integrated-circuit (IC) chips 

204-205 antistatic packaging, 5 
understanding the clock signal and the 4017, See also CMOS integrated circuits 

164-166 (ICs); ICs 
understanding voltage dividers, 95-96 intercom, See two-way door phone 
using feedback to control the gain, 231-233 invert, defined, 275 
what do T have to gain: definitions, 211 inverters, See NOT gates 
the world is analog, so analog is the world, 214 inverting amplifiers, 213 

inverting input, 223 

E 1Q meter, 186 

Faraday, Michael, 247 

farads, 26, 265 J 
defined, 274 jack, 118-119 
See also picofarads jiggle me teddy, 137-138 

feedback, using to control gain, 229-233 

film capacitors, 27,28, 266 к 
defined, 274 keyboard, 138-139 

filters, defined, 274 kilo, defined, 275 

flash rate, 107-110 Kirchoff’s law, defined, 275 

force, 205-206 KISS principle, 140. 
defined, 274 

frequency, defined, 274 L 

lamp test, 171 

в Lancaster, Don, 150 

gain Taser listeners, 255 
defined, 210, 275 laser pens, 130 
in the NPN transistor, 210-211 latching circuits, 50 


using feedback to control, 22 See also silicon-controlled rectifiers 


assy cow, 136-137 laws of prediction, 255 
Gates, Bill, 61 layout, defined, 275 
ghost, defined, 275 LDRs. See light-dependent resistors 
glossary, 271-280 LEDs, 6, 12-13, 133-134 
Gold Wave shareware, 218. flash rate, 100 
vs. phototransistors, 40 

H seven-segment LEDs, 169-170 
heartthrob teddy, 139-140. light detector, 129 
heat sink, defined, 275 light-dependent resistors, 8, 
hertz, 107, 111 on/off switches, 140. 

defined, 275 substituting a phototransistor for a LDR, 

defined, 275 47-48 

Hz. See henz light-emitting diodes. See LEDs 


light-sensitive switches, creating, 96-97 
1 load, defined, 275 
ICs, defined, 275 logic, defined, 276 
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logic gates, 66-72 


‘compared, 72 
love meter fortune teller, 186-187 


M 
mega, defined, 276 
micro, defined, 276 
microphones 

coil, 238 

electret, 238-239 

piezo (crystal), 238 

using speakers as, 240-242, 249 
microprocessors, defined, 276 
microswitches, 128 
mili, defined, 276 
monostable, defined, 276 
Morse, Sam, 247 
motion detector, 128 

Pop can motion detector, 135-136. 
motors, 135 
music chip, 133-134 


N 
NAND gate circuits 
building, 77-79 
test point 2, 81-83 
testing the input attest point 1, 80-81 
NAND gates, 70-71 
4011 dual input quad, 74-75 
audio for the NAND gate oscillator, 
200-201 
building the NAND gate oscillator, 99-102 
creating a light-sensitive switch to trigger, 
96-97 
defined, 276 
logic table, 103 
processor, 81-83 
understanding the NAND gate oscillator, 
103-105 
See also NOT AND gates 
nano, defined, 276 
negative feedback, 229 
‘See also feedback 
noninverting amplifiers, 213 
noninverting input, 223 
NOR gates, 70-71 
defined, 276 
See also NOT OR gates 
normally closed (NC), defined, 276 


normally open (NO), defined, 276 
NOT AND gates, 66 
See also NAND gates 
NOT gates, 67-68 
defined, 276 
NOT OR gates, 66 
See also NOR gates 
NPN transistors, 32-34, 44, 69, 70 
defined, 276 
gain in, 210-211 
See also transistors 


o 


Ohm, George, 202 
ohms, 13 
defined, 276 


Ор Amps, 213-214, 250, 251 
building a power amplifier controlled by 


operational amplifiers. See Op Amps 
OR gates, 66, 69-70. 
defined, 277 
oscillators 
4046 voltage-controlled oscillator, 153-158 
building the NAND gate oscillator, 99-102 
defined, 277 
self-kicking oscillator, 190-191 
understanding the NAND gate oscillator, 


103-105 
oscilloscopes, 81, 112-119 
АС on, 216-217 
scoping ош the circuit, 119-1 
outputs, 66, 81 


comparing to inputs, 219-220 
defined, 277 


See also sound output 


P 

packaging 
potentiometers, 263-264 
transformers, 264 
transistors, 263 

parallel, defined, 277 


parts bin 
for Part Four, 198 


for Part One, 4 
for Part Three, 148 
for Part Two, 60 
parts placement, 142-143 
PBNC, 29-30 
PBNO, 28-29 
PCBs. See printed circuit boards 
PCCP, 156 
phototransistors, 38-41, 124-126 
vs. LEDs, 40. 
substituting for the LDR, 47-48 
pico, defined, 277 
picofarads, 27, 108 
See also farads 
piezo (crystal) microphones, 238 
piezoelectric, defined, 277 
PNP transistors, 34-38, 70-71 
defined, 277 
See also transistors. 


polarity, defined, 277 
рор can motion detector, 135-136 
pol. See potentiometers 
potentiometers, 8, 19. 


power amp, defined, 277 
power amplifiers, 250, 251 
building a power amplifier controlled 
by an Op Amp, 235-238 
power diodes, 151 
power supply, regulated, 54-56 
preamps, 235 
defined, 278 
prediction, laws of, 255 
preload, 176 
printed circuit boards 
for automatic night light project, 48 
making your own, 281-285 
processors 
considerations for main processor, 
258-259 
defined, 278 
possibilities for the first resistor/eapacitor 
circuit (RCI), 130-1 
timing and modifications for the second RC 
circuit, 132 
УСО and Timed Off circuit, 191-192 
walking ring, 192-193 
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projects 
automatic night light, 43-49 
defining and designing, 183-189 
making your project, 189-194 

prototype, defined, 278 

push buttons, 7 
Push Button Normally Closed (PBNC), 29-30 
Push Button Normally Open (PBNO), 28-29 


a 
О. defined, 278 


R 
radio frequency pickup, 256 
random, defined, 278 
random number generator, 149 
ray gun, 184-185 
RC circuits, defined, 278 
regulated power supply, 54-56 
relays, 134-135 
reset, 175 
resistance 
decreasing, 111 
defined, 278 
measurement of, 13, 15-16 
resistor/eapacitor (RC) circuits, 83-86 
creating the RCI switch, 150-153 
resistors, 6, 13 
band designations, 15 
defined, 278 
the effect resistors have on a circuit, 17-19 
measuring a resistor's value, 16-17 
reading, 15-17 
substituting, 16 
rest, defined, 278 
The Road Ahead (Gates), 61, 62 


s 
safety, 141 
SBB. See solderless breadboard 
schematic, defined, 278 
Schmitt trigger, defined, 279 
SCRs. See silicon-controlled rectifiers 
self-kicking oscillator, 190-191 
semiconductors, 5 

defined, 278 
series, defined, 278 
seven-segment display 

4516 BCD, 174-179 
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seven-segment display (continued) 
controlling using the 4511 BCD, 170-174 
displays automatically fading out, 180-182 
LED, 169-170 
shadow racer, 137 
signal diodes, 151 
Signal Generator, 120, 217-218, 225, 226 
silicon-contolled rectifiers, 7, 49-54 
single-pole double-throw (SPDT) switches, 252 
single-pole singe-throw (SPST) switches, 252 
SIP, defined, 279 
slot machine, 188-189 
smart circuits, defined, 279 
solder, defined, 279 
soldering technique, 48-49 
solderless breadboard, 7, 8-9 
layout, 11 
mapping (exercise), 10-11 
setting up for a circuit, 11-12 
sound output 
creating, 110-112 
using transistors to amplify, 122-123 
Soundcard Scope, 112-116 
safety measures, 112-113 
See also oscilloscopes 
Soundcard Scope Probe 
safety measures, 112-113 
See also oscilloscopes 
speakers, 134 
using as a microphone, 240-242, 249 
state, defined, 279 
static 
and CMOS ICs, 73 
imegrated-cireuit (IC) chips’ antistatic 
packaging, 5 
static electricity, defined, 279 
Sturgeon, William, 247 
sunrise, listening to, 256 
supercheap keyboard, 138-139 


switches 
evolution of, 252-253 
inputs as, 86-90 

system, defined, 279 

system, layout, 180, 181 


T 


telegraph, development of, 247 
threshold, defined, 279 
tie, defined, 279 


‘Timed ОН circuit, 191-192 
timing, 184 
touch switches, 97-98, 130, 190 
transformers, 242-246 
audio, 244-246, 249 
packaging, 264 
transistors, 7, 31-32 
as amplifiers, 199-205 
defined, 279 
NPN transistors, 32-34, 44, 69, 70, 210-211, 276 
packaging, 263 
PNP transistors, 34-38, 70-71 
using to amplify the output, 12: 
TRIAC, 49 
See also silicon-controlled rectifiers 
trim pots, 19 
See also potentiometers 
triode for alternating current, 49 
See also silicon-controlled rectifiers 
two-way door phone 
assembling, 259-260 
switching to, 252-254 


u 
up/down control, 175 


v 
Vee, defined, 279 
усо 
4046 voltage-controlled oscillator, 153-158 
defined, 279 
and Timed Off circuit, 191-192 
Vad, defined, 280 
vibrations, measuring, 255 
voltage 
DC voltage on an AC circuit, 219 
defined, 280 
measuring on your first circuit (exercise), 13-14 
used between V+ and ground, 44-45 
waterfall analogy, 18 
voltage comparators, 4 
voltage dividers, 91-96, 117-118 
defined, 280 
voltage follower, 258 
voltage reference, 
voltage regulators, 55 
voltage state, 66 
voltage-controlled oscillator. See VCO 


w 
walking ring 4017 decade counter, 159-163, 192-193 
clock signal, 163-166 
control inputs, 166-168 
waterfall analogy, 18 
watts, 206 
defined, 280 
wavelengths of colors, 38 
“whatever” detector, 185 
Winscope 2.5.1, 81 


wire, 9-10 
type of, 189-190 
work, 206 
defined, 280 


z 

Zeitnitz, Christian, 112 

Zeldovich, Konstantin, 81 

Zener diodes, 150-153 
defined, 280 
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Preface 


Although we are surrounded by sophisticated computerised gadgets these 
days, there is still a fascination in putting together a few resistors, capacitors 
and the odd transistor to make a simple electronic circuit, It is really 
surprising how a handful of components can perform a useful function, and 
the satisfaction of having built it yourself is incalcuable. 


This book aims to provide a wide variety of radio and electronic projects, 
from something that will take a few minutes to a more ambitious weekend's 
worth. Various construction techniques are described, the simplest requiring 
mo more than a small serewdriver, the most complex involving printed 
circuit boards. 


Originally published by the Radio Society of Great Britain, the projects were 
all chosen to be useful and straightforward, with the emphasis on 
practicality. In most cases the workings of the circuit are described, and the 
projects are backed up by small tutorials on the components and concepts 
employed. In the 21st century it may seem strange that few of the published 
circuits use integrated circuits (chips). This is intentional as it is much easier 
to understand how the circuit works when using discrete components. 


Anyone buying the Radio and Electronics Cookbook will find that it will 
lead to hours of enjoyment, some very useful and entertaining gadgets, and 
increased knowledge of how and why electronics circuits work, and a great 
sense of satisfaction. Beware, electronic construction is addictive! 


WARNIN 
Ie is illegal to operate a transmitter without the appropriate licence. 
Information on how to obtain an Amateur Radio Licence can be 
obtained from the Radiocommunications Agency, tel. 020 7211 
0160. 


is book contains construction details of transmitters. 


А medium-wave receiver. 


1 A medium-wave receiver 


Figure 1 Terminal strip — 
position of components 


Introduction 


Let us start off with something that is really quite simple and yet is capable 
of producing a sense of real satisfaction when complete а real medium- 
wave (MW) radio receiver! It proves that receivers can be simple and, at е 
same time, be useful and enjoyable to make. To minimise the confusion to 
absolute beginners, no circuit diagram is given, only the constructional 
details. The circuits will come later when you have become accustomed to 
the building proces. In the tme amateur spirit of ingenuity and 
inventiveness, the circuit is built on a terminal strip, the coil is wound on 
3 toilet roll tube (as amateur MW coils have been for 100 years), and the 
receiver is mounted on a piece of wood 


Putting it together 


Start by mounting the components on the terminal strip as shown in Figure 
1, carefully checking the position and value of each one. The three 
capacitors are all the same, and so present no problem. They (and the 
resistors) may be connected either way round, unlike the two semi- 
conductors (see later). The resistors are coded by means of coloured bands. 
You can refer to Chapter 7 if you have difficulty remembering the colours 
and their values. 
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Figure 2 The layout of the 
parts on the wooden base. 


1. Brown, Black, Yellow 100000 ohms (R1, RS, R6) 
2. Green, Blue, Brown. 560 ohms (R2) 
3. Red, Violet, Brown 270 ohms (кз) 
4. Brown, Black, Orange 10000 ohms (Ra) 


The integrated circuit (the 7244147) and the transistor (the BC184) must be 
connected correctly. Check Figure 1 carefully before fitting each device. 


Now wind the coil. Most tubes are about 42mm diameter and 110mm 
long. Don't worry if your tube is slightly different; it shouldn't matter, Make 
two holes, about 3mm apart, about 40mm from one end, as shown in 
Figure 2. Loop your enamelled wire into one hole and out of the other, and 
draw about 100mm through; loop this 100mm through again, thus 
anchoring the wire firmly. Now wind on 80 turns, keeping the wire tight 
and the turns close together but not overlapping. After your 80th turn, 
make another two holes and anchor the wire in the same way as before. 
Again, leave about 100mm free after anchoring, Using another piece of 
enamelled wire (with 100mm ends as before), loop one end through the 
same two holes which contain the end anchor of the last winding, wind two 
turns and anchor the end of this short winding using another pair of holes. 
Figure 2 shows the layout 


[= 


Jack Socket 


А medium-wave receiver. 


With some glass paper, remove the enamel from the ends of both pieces 
of wire which go through the same holes (i.e. the bottom of the large coil 
and the top of the small coil), then twist these bare ends together. 
Remove the enamel from the remaining ends of the coil. The coil is now 
finished! 


The baseboard can be any piece of wood about 150 mm square. Fix the coil 
near the back edge using drawing pins and connect the wires from the coils 
to the terminal strip as shown in Figure 2. Using short pieces of PVC- 
insulated wire (and with assistance if you have never soldered before), 
solder one piece across the two outer tags of the variable capacitor, shown 
by the dotted line in Figure 2, and then ewo longer pieces to the centre tag 
and one outside tag. Connect these to the terminal strip. Then solder two 
‘more insulated wires on to the jack socket (into which you will plug your 
crystal earpiece), the other ends going to the terminal strip. The last two 
wires (one must be red) need to be soldered on to the battery box, their 
other ends going to the terminal strip also. Make sure the red wire goes to 
the positive terminal on the battery, and is connected to terminal 9. The 
other connection to the battery goes to terminal 10. 


Attach the terminal strip to the baseboard with small screws or double-sided 
sticky tape. The other parts can be mounted the same way. 


Listening is done ideally with the recommended crystal earpiece. Don't be 
tempted to use your Walkman earpieces; they are not the same and will 
not perform anything like as well. The receiver should work without an 
extra aerial, but one can be attached to terminal 1 if necessary. A long 
piece of wire mounted as high as possible is ideal. The Audio-frequency 
Amplifier project will enable you to use a loudspeaker with your receiver, 
using the signal from the jack socket. No circuit modifications will be 
needed! 


Parts list 


Resistors: all 0.25 watt, 5% tolerance 
RI, RS, Ré 10 kilohms (k) 


R2 560 ohms 
R3 270 ohms 
R4 10 kilohms (kO) 
Capacitors 
с 100 nanofarads (nF) 


500 picofarads (pF) 


Semiconductors 
ZN414Z, BCISA 
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Additional items 
12-way 2 А terminal strip 
22 metres of 28 SWG enamelled copper wire 
А few short pieces of coloured PVC-insulated wire 
Crystal earpiece 
3.5 mm jack socket 
LS V AA-size battery and box 
Toilet roll tube 
Double-sided sticky tape or selection of screws 


Tools required 


Small screwdriver, soldering iron. 


2 An audio-frequency 


The components 


Before you start, you should check that you have all the components to 
hand. A list and some helpful hints are given below. 


Figure 1 The toil pattern of 
the РСВ — looking from the 
track side 


An audio-frequency amplifier 


PCB. The plain side is the component side and the soldered side is the 
track side, Figure 1 shows the track side full size, Make the PCB from the 
pattern given in Figure 1. Otherwise, build the circuit on a matrix 
board, 

Three resistors. Locate the gold or silver band around the resistor, and 
turn the resistor until this band is to the right. There are three coloured 
bands at the left-hand end of the resistor. Find the resistor whose colours 
YELLOW, VIOLET, RED, and look at the resistor colour code chart 
which you will find in Chapter 7. From this, you will see that YELLOW 
indicates the value 4, VIOLET the value 7, and RED the value 2. The 
first two colours represent real numbers, and the last value is the number 
of zeros (noughts) which go after the two numbers. So, the value is 47 
with two zeros, Le. 4700 ohms, In this way, the resistor coloured 
BROWN, GREY, BROWN has a value of 180 obms, and the last one, 
BROWN, RED, GREEN, has a value of 1 200 000 ohms. The ohm (often. 
written as the Greek letter omega (0 

not yet feel confident in identifying resistors by their colours, use the 
Resistor Colour Codes given in Chapter 7. 

Four capacitors, The two small beads are tantalum capacitors and will be 
marked 4.7 pF or 4y7, with ‘+’ above one lead. A tubular capacitor with 
wires coming from each end should be marked 220 uF, with one end 
marked 

theaxis of the cylinder. This is in contrast to the final capacitor, where both 


is the unit of resistance. If you do. 


or ‘=. This is called an axial capacitor because the wires lie on 


wires emerge from the same end. This а radial capacitor, and will be 
marked 47 Е. Again, one lead will be marked "e" or 7. Capacitors 
marked like this are said to be polarised, and itis vital that these are placed 
on the PCB the right way round, so take notice of those signs! 

Two diodes. These are tiny glass cylinders with a band around one end, 
and may be marked IN4148; this is their type number. Like polarised 
capacitors, they must be put on the PCB the correct way round! 
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Figure 2 Positions of the 
components on the printed 
rct board (PCB) 


5. Three transistors. One should be a BCS48 (or a BC182), the other two. 
should be BCSS8 (or BC212). 
6. One volume control with internal switch. 


‘One loudspeaker. This is quite fragile — don’t let anything press against 
the cone. 
8. One PP3 battery clip with red and black leads. 


Putting it together 


Lay the PC 
always useful to compare the layout with the circuit diagram, given here in 
Figure 3. Although you can't sce it, the D-i-Y Radio sign should be at the 
top. Compare the hole positions with those shown in Figure 2. Bend the 
resistor wires at right angles to their bodies so that they fit cleanly into the 
holes in the PCB. Push each resistor towards the board so that it lies flat on 
the board. Then supporting each one, turn the board over and splay out the 


оп a flat, clean surface with the track side downwards, It is 


wires just enough to prevent the resistor falling out. Then, solder each wire 
to its pad on the PCB, and cut off the excess wire. When you have more 
confidence, you can cut of the excess wire before soldering; it often makes 
а tidier joint. 


Figure 3 The amplifiers 
чш diagram 


Figure 4 Connections to 
ste on back of VRI 


An audio-frequency amplifier 


Now fit the four capacitors. Each must be connected the right way round, 
so look at each component, match it up with the diagram of Figure 2, bend 
its wires carefully and repeat the soldering process you performed with the 
resistors, making sure that the components are close to the board and not up 
оп stilts! Fit the two diodes the correct way round, and solder then as 
quickly as you can = they don't like to be fried! 


Mount the transistors about Smm above the PCB. Make sure the correct 
transistors are in the correct places, and that the flats on the bodies match 
up with chose shown in Figure 2. 


Mount the volume control so that the spindle comes out from the front of 
the board. Use a piece of red insulated wire to the pad marked + on the PCB, 
and a black piece to the pad marked -, and solder these to the tags on the 
back of the control, as shown in Figure 4. Connect the two leads from the 
battery clip to the other tags on the switch; Figure 4 will help you. Finally, 
use two pieces of insulated wire about 100mm long, twisted together, to 
connect the loudspeaker to the PCB. 


Pig Battery Chip 
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Box clever! 


If you wish to put the amplifier into a box, there is no problem; almost any 
box that is big enough will do. All that is needed is one hole big enough to 
accept the bush of the volume control; the PCB will be supported by the 
volume control. The prototype was not fitted into a box, but mounted on an 
‘odd piece of aluminium, bent into an L-shape and serewed on to а wooden 
base. The loudspeaker was mounted on the aluminium panel by two small 
pieces of aluminium with 3mm holes drilled in chem, which acted as clips 
around the edge of the speaker. Drill a few holes in the panel in the position 
of the speaker to let the sound get out! 


Your input signal can be connected to the amplifier with two short pieces of 
‘wire, but if the connection needs to be long, use screened cable, with the 
braid connected as shown in Figure 2. 


If you decide to use a different loudspeaker, make sure that its impedance 
(the resistance value marked on the back of the magnet) is at least 35 ohms. 
Anything lower may damage TR2 and TR3, and will certainly run down 
your battery very quickly. You will be surprised at the uses you can find for 
this litle amplifier! 


Parts list 


Resistors: all 0.25 watt, 5% tolerance 


RI 180 ohms (0) 
R2 4.7 kilohms (kO) 
R3 1.2 megohms (MQ) 
VRI 25 kilohms (kf) log with ЮРТ switch. 
Capacitors: all rated at 25 V minimum. 
C1, C2 4.7 microfarads (uF) 
сз 47 microfarads (ЫЕ) 
[7 220 microfarads (uF) 
Semiconductors 
TRI, ТЕЗ — BCS4$npn 


TR 
D1, D2 1N4148 


Additional items 
PCB 
Speaker >35 ohms 
PP3 battery clip and battery 


А medium-wave receiver using a ferrite-rod aerial 


3 A medium-wave receiver 
using a ferrite-rod aerial 


Figure 1 Circuit and block 
diagrams of the radio 


Description 


‘The whole circuit is built on a 50mm by 50 mm printed circuit board (PCB) 
designed to fit on the inside of the lid of a plastic box, and is stuck there 
using sticky pads, che shaft of the variable capacitor going through a hole in 
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Figure 2a The PCB, solder side 
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igure 2b The PCB, component side 


the lid. Only two pairs of leads are soldered to the board — one pair goes to 
the 1.5 У battery in its holder, and the other to the earphone socket. Figures 
2a and 2b show the printed circuit and the component layout double size for 
clarity. You are not obliged to build the circuit on a PCB. 


Building it 

1. Check and identify components. Tick the parte lis 

2. Carefully unwind е wir Use paper to make an insulating tube (called 
2 former] around the cente of the fete sod and secure i with 
Selloape: Now, close wind the wir leave mo gaps between adjacent 
fuma] around the paper former Serur the winding with more 
шр, leaving SOmm af wie fce at each end for conpewton tothe 
circu Se Figure 34 

э. Solder in VCI 

4: Solder in the integrated circuit holder There is a notch in one end of the 
holder; this should face VCI. Solder abo the wire Ink and the 
Capacitors be careful to avoid solder “ridges between adjacent tacks 
Gn ihe PCB 

5. Soler the battery leads These must be connected propery - the red 
Battery lead to the v (pose) aren and che back lend to the S 
(negate) arx 

6. Sirip bare Tem of insulation from the ends of two wires. Solder them 
berven the PCB and the headphone socket (see Figure ЗЫ). Use the end 
tabs on the socket Using another par of insulted wires connect the 
ON/OF switch tothe PCB tabs shown in Figure 2 


Figure 3 Details of coil and 
headphone socket 


10, 
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A medium-wave receiver using a ferrite-rod aerial 


| Ks اا‎ (b) 


Fix the elastic band. This goes through the holes at the top of the PCB, 
with che ferrite rod being slipped through the two end loops. (Note: 
although the coating on the copper wire is designed to melt away 
during soldering, it is quite common for difficulty to be experienced in 
obtaining a good soldered joint; to be on the safe side, remove the 
coating before soldering (with a small piece of sandpaper).) Carefully 
place the wire ends of the coil through the PCB just above VCI, and 
solder on the track side, 

Fit ICI into its holder. This should be done carefully, making sure that 
all the pins are located above their respective clips before applying any 
pressure! Make sure also that the notch on the IC (as shown in Figure 
2b) matches the notch in the holder, and faces VCI, 

Put battery in its holder. Listen for some noise in the headphones as 
УСІ is rotated. Make sure the headphone plug is fully inserted into its 
socket 

Fix the working board to the lid. Use the sticky pads and apply gentle 
pressure, Fit the tuning knob, the ON/OFF switch and the earphone 
socket, 

Test again. If all is still working, fit the lid screws and admire your 
completed radio! 


п 
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Parts list 
Capacitors 
ac 0.01 microfarad (uF) 
Go 0.1 microfarad (uP) 
ES 500 picofarads (pF) 
Semiconductor 
1C1 ZN4IGE 


Additional items 
Plastic box (recommended size 76 x 64 x 50 mm internal) 
Spin DIL socket for IC 
Printed circuit board 
Tuning knob for VCI 
Wire link for PCB 
2m of 305WG copper wire, self faxing 
Piece of paper 25 x SOmm, to make the сой former 
Ferrite rod 70mm long by 10mm diameter, approximately 
Battery, AA size 1.5 V, with holder and attached wires 
Miniature earphone socket (3.5 mm stereo jack) 

ONIOFF switch (push burton SPST latched ør slide switch) 

4 off 100 mm insulated connecting wires, for jack socket and 
DNO mith o 

Pair Walkman-type earphones 

Elastic band, to astach ferrite rod to PCB 

4 ой sticky pads for securing РСВ to box lid 


Kits 


Ready made PCBs may е available fom Alan J. Wright, GORRU, 
Наш Shy Cel end Neh NL Н 


4 A simple electronic organ 


2 


A simple electronic organ 


Figure 1 Circuit diagram 


Putting it together 


(a) Using a PCB. The job is very simple. The placement of components on 
the onsoldered side of the board is shown in Figure 2 and the design on 
the copper track is illustrated in Figure 3. Put each component, in turn, 
оп the board, making sure that it lies flat on the board with its tags or 
wires going cleanly through the holes provided for it; then, solder the 
wires to the board, cropping them before or after the soldering, 


Figure 2 Position of components on the printed circuit board (PCE) 


эз. 
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Figure 3 The connections 


Figure 4 Battery plug and 
loudspeaker connections 


м 


ШАД 


depending on your preference. If you choose to use а holder for your 
integrated circuit (highly recommended if your soldering is less than 
perfect), make sure that the end with a notch in it faces R1 and R2, as 
shown in Figure 2. Solder the two leads to the speaker to the tabs 
marked $ (either way round), having looped them through the two holes 
to the right ofthe tabs in Figure 2. Looping them through the holes acts 
as a strain relief, ensuring that the soldered joints are not subjected to 
pulling and bending as you move the wires about. Do the same with the 
battery leads, ће red lead going to the + tab and the negative lead to the 
= tab (which also has one speaker lead already attached to it). Figure 4 
shows this in detail. Treat the loudspeaker with care = the cone is quite 
fragile and must not be touched. 


ct =) 


Battery plug 


Loudspeaker 


A simple electronic organ. 


(b) Without a PCB. This is more difficult, and you may need to enlist 
some help. Using some matrix board (such as Veroboard) is probably 
the best way of replacing the PCB. You could arrange your circuit in 

the same way as in the PCB in Figure 3, using wires to replace 
the copper track. 


A simple ‘keyboard’ 


The keyboard is a row of solder pins along the rear edge of the PCB, one 
for each note covering the range shown in Figure 2. А flying lead with a 
small spade on it is provided to touch any of the pins in turn, producing 
any one of ten different notes, 


Testing 


Check first that each component is in the correct place, When inserting 
the NESSS chip, first make sure that the end carrying the notch lies over 
the end of the holder with the notch; then, make sure each pin of the 
chip lies directly above the hole into which it fits, before pressing 
gently to insert the chip into the socket. Make sure the battery connec- 
tions are correct, and insert the battery into the clip. Nothing should 
happen, except for a click from the loudspeaker; touching the spade on 
any of the pins should produce a coarse note from the speaker. If nothing 
happens, check everything again; don't assume that wires go where you 
think they go! 


After you get the first note, all the others should work, too, but they will 
sound off-tune at first. The organ needs tuning up by adjusting the 10 
preset variable resistors P1 to P10. The approximate frequency to which 
cach note should be tuned is given in Figure 2; if you can beg, borrow or 
steal a frequency counter, setting up is easy. IF you have a piano, the 
organ can be tuned by comparison of the notes with those on the piano. 
The frequencies are given in Hertz (abbreviation Hz), and represent the 
number of times the IC switches on and off every second. If the sound 
coming from the loudspeaker is too loud or very distorted, then try 
putting an 3300 resistor (colour code orange, orange, brown) in series 
‘with the loudspeaker. This is done by taking the resistor and cutting its 
leads to about 5mm; then, disconnect one speaker lead from the tab on 
the PCB (it doesn’t matter which). Solder one end of the resistor to the 
vacated speaker tab, and the free speaker lead to the other end of the 
resistor. This will limit the volume of sound from the speaker, and 
lengthen the life of your battery. If it is still too loud, try a resistor of a 
larger value, or use a smaller resistor to make it louder. 
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Parts list 


Resistors: all 0.2 


RI 
R2 
P1-PS 
P6, P7 
ps 
P9, P10 

Capacitor 
cl 


watt, 5% tolerance 
2.7 kilohms (kO) 

1 Megohm (МО) 

Preset resistor 100 kilohms (КО) 
Preset resistor 50 kilohms (КО) 
Preset resistor 25 kilohms (КО) 
Preset resistor 10 kilohms (КО) 


100 nanofarads (nF) or 0.1 microfarad (HE) 


Integrated circuit 


ICI 


NESSS timer chip 


Additional items 


s 


Loudspeaker >60 ohms (Maplin) 

1 off battery clip (for PP3 battery) 

1 off spade terminal 

12 off solder pins "Veropins" 

3 off 10cm lengths of ‘hook-up’ wire 


(This article is based on projects originally designed by Radio 
Scouting, Netherlands.) 


Experiments with the NESSS timer 


5 Experiments with the 
NE555 timer 
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Figure 1 The circuit aed 
diagram 
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Figure 2 Veroboard layout 
you can read a circuit 
diagram, the project can be 
built using other methods 


Construction 


"The simplest way to mount the components is on a piece of matrix board 
(Veroboard), available from any of the good suppliers. The prototype of this 
circuit used the type of board with copper strips along the underside; these 
strips are used like the copper tracks on a PCB, to join components together 
Firstly, cut the four strips between the positions of the pins of the IC socket, 
as shown in Figure 2. You can buy a tool for this purpose, but a small twist 
drill about 3 mm diameter) is just as good. Turn it between your fingers — 
if you use a drill you will end up with holes right through the board! Then 
solder in the IC socket (with the notch in the position shown), followed by 
the four links made with single-conductor insulated wire. Put in each 
component as shown, ensuring that Cl (an electrolytic or polarised 
capacitor) is connected correctly. When all the components have been 
soldered in, take the 555 chip and lay it on its socket, with its own notch 
lying above that of the holder. Then, making sure that each pin lies directly 
above its corresponding socket, press down gently on the chip, with the 
board supported on a flat surface. 


Testing 


Connect the circuit to a battery or small power supply, ensuring that the 
positive and negative leads are the right way round. Always use red and 
black leads here, then you are les likely to get it wrong! Switch on. Nothing 
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Experiments with the NESSS timer 


should happen until you short together the two test leads, when there 
should be а note from the loudspeaker. If this doesn’t happen, switch off, 
disconnect the circuit and check your wiring and soldering. Is it exactly like 
Figure 2? Are the soldered joints round and shiny? If any are dull, then 
sweat them briefly with a hot soldering iron until the solder runs, remove 
the iron, and check that they are as shiny as the rest. Check that there are 
no solder "bridges" between adjacent tracks by holding your board up to a 
strong light. Then, reconnect, switch on and touch the test leads together. 
All should now work! 


Uses of your circuit 


1. Asa Morse practice oscillator. Simply connect the two test leads to your 
key and, each time the key is pressed, you should hear a note from the 
speaker. The frequency of the note may be altered by putting a resistor in 
series with the key. To do this, remove one test lead from the key and 
select a resistor; connect one end of the resistor to the free test lead and 
the other to the empty terminal on your key. Selecting the value of 
resistor that you need will be a useful experiment in itself 

2. Asa continuity tester. You can check fuses and lamp bulbs by connecting 
them across your test leads, If the speaker remains silent, the fuse or bulb 
has blown, 

3. To indicate changes of resistance, Hold the ends of the test leads in cach. 
hand; you should hear a low note, because of the high resistance of your 
body. Squeeze the ends harder, and the frequency of the note should rise, 
because you are now making better contact. Repeat this with damp 
hands and the frequencies will be higher still. 

4. Аз a thermometer. Connect the test leads to a thermistor (a device whose 
resistance changes with temperature) and warm it with a hairdryer, or 
even in your hands, and you will hear the pitch changing with the 
temperature of the thermistor. A suitable ‘bead’ thermistor is available 
from Maplin (order code FX21). 

5. Asa diode tester. Use any diode, and connect the negative test lead to the 
end of the diode marked with the ring. This is the cathode of the diode. 
The other end, the anode, should be connected to the positive test lead, 
and a note should be heard from the speaker. This does not necessarily 
mean that the diode is working - yet. Reverse the connections and 
nothing should be heard. If this is the case, the diode is working. 

6. As a light meter. Use a photoconductive cell (a device whose resistance 
changes with light intensity) connected between the test leads. A note 
should be heard. Shading the device with your hand will increase its 
resistance and the note should decrease in frequency. A suitable device is 
the ORP12 cell from Maplin (order code HB10). 


There are many more applications. Do not connect the test leads to other 
Circuits that are switched on. Your circuit, or the circuit you are connecting 
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it to could be damaged. Think of a passive device or circuit (i.e. one not 
requiring a power supply or battery) where changes of resistance occur, and 
you have found another application! 


Parts list 


Resistors: all 0.25 watt carbon film types 


RI 47 kilohms (kO) = yellow, violet, red 
R2 39 kilohms (КО) = orange, white; orange 
R3 330 ohms (Q) = orange, orange, brown 
Capacitors 
Cl — 100 microfarads (pF) 25 V radial electrolytic 
C2 22 nanofarads (nF) or 0.022 microfarad (uF) polyester 


type with 10 mm lead spacing 


Integrated circuit 
ICI — NESSS 


Additional items 
Miniature loudspeaker (preferably 35, 40 or 80ohm) 
8-pin DIL socket for ICL 
0.1 inch Veroboard (‘stripboard’), size 11 strips by 13 holes 
DVC-covered stranded wire for test leads, loudspeaker and battery 
PVC-covered solid wire for links on the board 
A power source of between 6 V and 14 V, such as a 9 V battery (PP3) 


Component sources 


iit 
Tandy ~ many high street shops 


A simple metronome 


Figure 1 The metronome 
акый в rather like the 


6 A simple metronome 


The circuit 


‘Three components determine the speed at which the circuit oscillates = the 
speaker (LS), the resistors (VR1 + R1) and the capacitor (CI). VRI is a 
variable resistor, so that the speed at which the oscillator operates can be 
varied. Compared with the component values of the Morse Buzzer (which 
operated at around 800 Hz), these components now give an oscillation 
frequency of around 1.25 Hz, which is far too low to be heard as a note. 
What we do hear, however, is а series of clicks, as the voltage across the 
speaker changes quickly from 0 to 9 V and back again. 
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Figure 2 The component 
wires are pushed through 
holes in the circuit board 
and joined together 
underneath 
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Variation of speed could be achieved by varying resistance or capacitance. 
However, as you may already know, variable capacitors have values in the 
picofarad range, not the tens of microfarads used here, so it is very simple 
to employ a variable resistor (potentiometer) to control the oscillator. You 
could use a multi-way switch to switch in one of several capacitors, as well 
as having the variable resistor, but this was found to be an unnecessary 
complication, This design operates between about 100 clicks per minute 
and 200 clicks per minute. 


Making the prototype 


А single piece of plain matrix board (no copper strips) measuring about 
40 x 40mm is sufficient to hold all the components except the potenti- 
‘ometer and switch (see later). The case can be plastic or aluminium, and 
опе measuring 65 x 100 x 50mm is about right. Make sure there are 
holes in the case beside the speaker cone to let the sound out, and larger 
holes for the potentiometer and switch. If a potentiometer is used with a 
combined ON/OFF switch, then the extra hole for the switch is not 
necessary! lt is advisable to construct the circuit before putting it in the 


A simple metronome 


box, so that it сап be tested to ensure that everything is working. If it is, 
then you can exercise your ingenuity in mounting the speaker, battery 
and board inside the box. A final test can be made before starting the 
calibration proces 


Calibration 


There is no easy way to do this. The frequencies involved are too low to be 
measured with the average frequency counter, so you will need to resort to 
using a stopwatch and counting the number of clicks per minute, 


Parts list 


Resistors: 0.25 watt, $% tolerance 
RI 10 kilohms (kt) 
VRI 47 kilohms (К0) linear potentiometer 


33 microfarads (uF) electrolytic. 


Transistors 
TRI — 2N3053 npn 
TR2 — 2N2905 pap 
Additional items 
S1 SPST ON/OFF switch 
15 3ohms (N) loudspeaker 


Knob with pointer for ҮКІ 
PP3 battery and connector 
Aluminium case, 65 x 100 x 50 mm 
Matrix board (plain), 40 x 40mm 
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7 What is a resistor? 


Resistors 


ME there wasn’t such a thing as resistance, the subject of electronics wouldn't 
exist; only infinite currents would flow and voltages wouldn't exist either! 
We need to reduce the flow of current if we are to make current do 
something useful for us, Components that resist the flow of current are 
called resistors, and they are said to have a resistance which is measured in 
ohms (0), named after Georg Ohm, who formulated the law (also named 
after him) by which the voltage and current through a conductor are related. 
His law gave rise to the formula everyone remembers: 


where 1 is the current flowing, measured in amps, 
V is the voltage across the conductor, and 
R is the resistance of the conductor, measured in ohms. 


From this equation, you can see that, for a constant value of voltage, V if 
the resistance goes up, the current will go down, and vice versa, The citis 
symbols for resistors are shown in Figure 1. You will find che upper symbol 
in older magazines; itis still preferred by many engineers The lower symbol 
is the prevalent standard symbol. 


Resistors are made in several ways, the cheapest using carbon; another type 
is usually made from a ceramic cylinder (used only as a support) on which 


Figure 1 Circuit symbols for 


resistors 


What is a resistor? 


и 


OR 


is placed a very thin film of metal = the thinner the film, the greater the 
resistance. All resistors are coated with а thin film of insulation, for the 
same reason we discussed earlier. 


The colour code 


Each resistor has coloured bands on it which enable us to see what value of 
resistance it has. There are normally three (but sometimes four) at one end, 
and a single one at the other (see Figure 2). The colours indicate figures, 
according to the list below. 


Colour Value Colour 
Black 0 Green 5 
Brown 1 Blue 6 
Red 2 Violet 7 
Orange 3 Grey s 
Yellow 4 White 9 
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Figure 2 Some examples of 
resistor colour codes; top 
37000 (47KO) and bottom 
En 
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Yellow 


wd | Lag 


Using the colour codes is easy, once you see the logic behind it. Hold the 
resistor so that the single band is towards the right. The three colours on the 
left are read in the normal order from left to right. The first two bands 
always indicate numbers; the third band gives the number of zeros to add to 
the right of these two numbers. So, looking at the top resistor in Figure 2, 
yellow, violet, red means 4, 7, and two zeros, giving 4700 ohms! Looking at 
the lower resistor, brown, black, brown means 1, 0, and one zero, giving 
100 ohms. 


Remembering the order of the colours may be difficult at first. The colours 
from red to violet are the colours of the rainbow, in order, so if you know 
those, you're almost there! Around those colours are black and brown 
below the red, and grey and white above the violet, which you can imagine 
as getting brighter from black to white (well, almost!). It won't be long 
before you don't need to remember them at all 


The isolated band on the right-hand side is not part of the resistors values 
it indicates its tolerance, Le. how close it might be to the indicated value. A 
brown band indicates «1%, a red band 22%, a gold band 25% and a silver 
band «10%. For example, а resistor marked as being 100 ohms with a 25% 
tolerance will have an actual value somewhere between 95 ohms and 
105 ohms. 
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8 Waves - Part 1 


Sensing things 

Light waves are invisible, but our eyes ean detect the effect they have on 
different materials because the waves produce an effect on the retina of the 
human eye which the brain can interpret. We cannot see heat waves either, 
but we can fel the effect they have on our skin. Gamma rays and X-rays are 
also invisible, but their detrimental effects on human tissue are well known. 
Je is not surprising, then, that we cannot see radio waves. We cannot sense 
them, either, ший we produce a device upon which they have an effect. That 
device is a radio receiver, it is able to process certain characteristics of radio 
waves, and make these characteristics audible by generating sound waves 
from the loudspeaker or headphones. Other characteristics of the same 
waves may be turned into light as a TV picture on a cathode-ray tube, or as 
a fax image on a sheet of paper. 


Visible waves 


Lets start our description with some waves that we can actually see! When 
а small stone is thrown into а pond, we see circular water waves radiating 
from the point where the stone fell into the water, as Figure 1 shows, (Notice 
that we use the word radiating, even with water waves; it is not a radio 
term, but one which describes any motion where the radius of a circle is 
increasing. In this case, it is the radius of the circular waves which is 
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Figure 1 The waves move 
ош from the point where 
the stone landed 


Figure 2 A water wave, 
Viewed in crossecion 
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increasing.) If you were to watch the water waves down at the water level, 
perpendicular to the direction in which they are travelling, you would see 
something like the illustration in Figure 2. 


The horizontal line represents the water level before the wave started, and 
the vertical line represents the direction in which the water is displaced at 
any instant. 


All waves are described in the same way 


‘Freezing’ the motion of the water in this way allows us to define two very 
important characteristics of a wave, characteristics which we talk about 
every day = wavelength and amplitude. The wavelength of a wave is simply 
the distance {measured in metres) from any point on one wave to the same 
point on the adjacent wave. Look at the diagram and you will see what is 
meant by ‘the same point on the adjacent wave’. The amplitude of a wave 


wavelengtn 


Wavelength 
Amplitude 


СТЯ 


Waves - Part 1 


is always measured from the centre (undisturbed) position of a wave to the 
peak (or the trough) of the wave. Both these positions are shown, the arrow 
indicating that the measurement is taken from the centre to the peak or 
trough. The amplitude of a wave is defined as the maximum displacement 
of the wave from the centre position = the direction (up or down) of that 
displacement does not matter, Waves of greater amplitude carry more 
energy with them. 


If we now ‘unfreeze’ the wave, we will see it travel from left to right (or right 
to left, depending on where we are looking). The speed at which it moves is 
called its velocity, and is measured in metres per second, 


Another useful word is propagate; it means travel. We talk about radio 
waves propagating from а transmitter to а receiver. This velocity of 
propagation (for electromagnetic waves) is very fast indeed = they will cover 
300 million metres in one second. This is virtually incomprehensible, so. 
think of a radio wave travelling around the earth — it can travel 7% times 
round the earth in one second! We use the symbol с for the velocity of radio 
waves (which is the same as the velocity of light, of course = all 
electromagnetic waves travel at this speed through air and space). 


The last thing we need to know about the wave is its frequency. Imagine a 
cork floating on the water in the path of the wave; it will bob up and down, 
If we were able to count the number of times it went through its highest 
position in one second, then that number would be its frequency. Any 
periodic motion like this is said to go through one cycle each time one 
complete wave passes a point (in this case, our cork). We are thus counting 
the number of cycles per second of the cork’s motion. The unit of frequency 
is thus "cycles per second’; this unit is now named after Hertz, a radio 
pioneer, and is abbreviated to Hz. 


Our description of the wave is now quite simple = we need only four 

quantities: 

(а) Frequency symbol f- unit, hertz (Hz) 

(b) Wavelength symbol à (Greek letter lambda, pronounced ‘lamb-da') = 
unit, metre (m) 

(9 Amplitude symbol a = unit depends on application 

(d) Velocity symbol c= unit, metres per second (m/s orms“) 


The basic formula 

Whatever may happen to a wave while it travels through different media 
(vacuum, ай, brick, wood, екс), one thing and only one thing remains 
constant = its frequency. Its wavelength, amplitude and velocity may 
change, but its frequency never does. Three of the four characteristics 
already identified are connected by the simple relationship 


e= fxn 
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Remember that c is constant if the wave travels in air or in a vacuum. This 
means that waves having higher frequencies (f large) must have smaller 
wavelengths ( small) and vice versa. You can imagine frequency and 
wavelengths being on opposite ends of a see-saw! 


Divisions of units 

Because the frequencies of radio waves are so high (despite them having the 
lowest frequencies in the electromagnetic spectrum!) we have a problem 
‘with writing them down, Do you write in your log book that you have just 
heard а station on 14 100 000 Hz? Of course not, you write it as 14.1 MHz, 
knowing that the prefix mega (M) means “one million’, The prefixes which 
you need to know (when applied to frequency) are: 


kHz kilohertz meaning 1000 Hz 


MHz megahertz meaning 1 000 000 Hz 
GHz gigahertz meaning 1 000 000 000 Hz. 


Notice that the ‘K in kilohertz is a lower case letter It is incorrect to write 
it as an upper case letter. “K” is a computer-related prefix meaning not 1 000 
but 1 024! 


When we come on to discuss heat and light waves, we will use wavelengths 
rather than frequencies, because of the see-saw effect = as the frequencies get 
larger and larger the wavelengths get smaller, and hence are numbers which 
are more manageable, both to talk about and to write down! 


Bands 


Gamma rays, X-rays, ultra-violet waves, light waves, inf 
part of the electromagnetic spectrum, but we divide them up because they 
have different properties. This is why we divide up our radio frequencies 
into different bands. The radio waves of top-band signals (around 2 MHZ) 
have completely different properties compared with those in the 20 metre 
band, so we are dividing up the radio spectrum in the same way = by 
property. 


red waves are all 


А beat frequency oscillator 


9 A beat-frequency oscillator 


Construction 


Built on a small piece of matrix board about 80 x 50 mm, the circuit can be 
fitted inside a small plastic box. For once, we don't want to screen the 
circuit to prevent it interfering with other equipment; we want it to interact 


Figure 1 Circuit diagram of 
the aro 
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Figure 2 Matrix board layout shown from the component side. Adjust ТЕТ carefully for the best results 


32 


with our receiver! This is why we use a plastic box. Maplin Electronic 
Components supply a suitable box, complete with the matrix board to fit 
inside (order code YU46). 


Look at Figure 2 carefully before you start to build the circuit, so that you 
cam position the components correctly. Firstly, inspect the intermediate 
frequency (IF) transformer, IFT1, and remove its metal screening can very 
carefully. Again, this is to allow some signal to escape from our circuit and 
enter our radio. Having done this, solder the components, using the matrix 
board as a support. Underneath the board, the components are linked by 
single-conductor, insulated wire. Take particular care with the polarity of 
the electrolytic capacitor, СЗ, and the connections to the transistor, TRI (see 
Figure 1). 


The variable resistor, VIRI, has a switch mounted behind the control itself, 
and the insulated leads to it from the battery should be about 10cm long. 
Connect these before fitting VR1 into the case, so that the BFO can be 
calibrated (adjusted) correctly. 


Calibration 


After a final check that all the components have been fitted and soldered 
correctly, connect the battery, switch on, and hold the transistor between 
your fingers, to check that it is not getting hot. Place the circuit close to your 


A beat-frequency oscillator 


receive, and set RV1 to mid-position. Tune your receiver to find an amateur 
SSB transmission; the frequencies listed below will help you in knowing 
where to look. It may sound very strange, but don’t worry. Slowly turn the 
core of IFT1 with a small, non-metallic screwdriver or with the correct 
“trimming tool’. The core into which the blade fits is very fragile, so attempt 
this process with care. When the speech sounds as natural as you can get it, 
leave the core at this position, and use RVI to make the speech sound 
natural. 


Using the BFO 


For best results, you may have to move the BFO nearer or further away 
from your radio. At the lower end of most bands (for instance just above 
7.000 MHz or 14.000MHz) you should be able to resolve Morse code 
(CW) signals. If you find that the BFO signal is a little weak, solder a 15 em 
length of insulated wire to pin 2 of IFT1, and place it alongside your radio. 
This should improve signal intelligibility. When you are happy with the 
performance, switch off, drill a 10.5 mm hole in the box and fit RVI, 
followed by the matrix board assembly. Screw the base to the box, fit the 
knob, and the BFO is complete! 


Where to listen 


Band Frequencies (MHz) 
15m 21.000-21450 
17m 18.068-18.168 
20m 14.000-14.350 
30m 10.100-10.150 
40m 7.000-7.100 

80m 3.500-3,800. 


Parts list 


Resistors: all 0.25 watt, 5% tolerance 


RI 27 kilohms (kO) 
R2 47 kilohms (КО) 
R3 1 kilohm (kO) 

R4 22 kilohms (КО) 


VRI 47 kilohms (kQ), linear, with DPST switch 


Capacitors 


C1 — 100 nanofarads (nF) or 0.1 microfarad (pF), ceramic 
C2 А7 nanofarads (nF) or 0.047 microfarad (pF), ceramic 
C3 10 microfarads (uF), 25 V radial, electrolytic 
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TRI 2N2222A npn. 

TL ‘Toko type YHCS11100 

Box plastic, approximate size 100 x 70 x 45mm 
Board matrix, to fit inside the box 

Connector for PP3 battery 

Knob for RVI 
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a capacitor? 


Figure 1 


What is a capacitor? 


Large and small 


We cannot go into the manufacture of capacitors here = after all, we are 
users of the devices, not the designers! First of all, beware of incorrect 
statements; the words 'capacitor and ‘cap: 

example, a large capacitor would be a description of one the size of a toilet 
roll, It need not have as large a capacitance as one the size of your little 
finger. А ‘large capacitor is one which is physically big, a large capacitance’ 
refers to a capacitor which can store a larger amount of energy when a 
certain voltage is applied between its plates. The capacitors in a mains 
power supply are usually big and have large capacitances. High-power RF 
amplifiers may have large capacitors with small capacitances! 


tance’ are not the same. For 


Electrolytics 


Electrolytic capacitors usually have capacitances of 1 pF or above. They 
differ from other capacitors in that they must be connected the right way 
round (ie. they have positive and negative connections, just like a battery 
They may explode if the connections are reversed! 


...and the others 


Other capacitors may be connected either way round, despite their names. 
We have polystyrene, ceramic, silver-mica and tantalum. Each has its own 
advantages and disadvantages, and the parts list for a project will always tell 
you which type is best. 


Storing energy 


If you were to connect a large capacitance across а 12 V power supply, 
nothing would appear to happen. Removing the capacitor from the 
supply and connecting it to a voltmeter would show that the capacitor has 
12V between its ends, This shows that, while the capa 

to the supply, energy flowed from the supply into the capacitor, We say 
that the capacitor was charged ир by the supply. If you are using an 
analogue voltmeter (i.e. one with a meter and pointer), you will notice 
that the indicated voltage slowly drops until, eventually, there is no 
voltage across the capacitor. This is because the capacitor has discharged 
its energy into the voltmeter. If you had used a smaller capacitance, the 
same would happen, except that the voltage would drop to zero more 
quickly = the capacitor stores a smaller amount of energy because its 
capacitance is smaller. Capacitors behave like other things in life а small 
car can move more quickly than a large bus = a small piccolo emits a 


(or was connected 
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higher note than a flute = the voltages in a circuit containing a small 
capacitance will change more quickly than those in a circuit with large 
capacitance. 


Varying the capacitance 


Some capacitors are capable of having their capacitance changed manually; 
these are called variable capacitors. They work like the basic capacitor of 
Figure 1. Imagine moving the top plate of the pair a little to one side; the 
capacitance is determined, not just by the size of the two plates, but by their 
area of overlap. As this decreases, so does the capacitance. Such devices are 
limited in their capacitance, about 500 pF being the maximum value. 


AC and DC 


Because the plates of a capacitor do not touch each other, a direct current 
(DC) cannot pass between them. However, an alternating voltage on one 
plate can induce an identical alternating voltage on the opposite plate, and 
thus a capacitor appears to pass an alternating signal, even though currents 
as such, do not pass between the plates. This property of passing AC and 
not DC is very important, and a capacitor used in this way is called a DC 
blocking capacitor or, simply, a blocking capacitor. A blocking capacitor 
can be used at the same time, to couple a signal from one circuit to the next; 
here it would be known as a coupling capacitor. Decoupling capacitors are 
to be found where the capacitor is employed to remove an AC signal while 
retaining а DC component. 


Finally... 


Unlike resistors, the manufacture of capacitors renders them susceptible to 
excess voltage, so if you find a capacitor labelled 10 uF 16 V, it means that 
operating it above 16V may fatally damage the device (and the circuit 
around it). This voltage is called the working voltage of the capacitor; on 
some electrolytics, you may find it expressed as volts working (ie. 8 pF 
450V УКО) 


Many smaller capacitors have their properties marked on them in a colour 
code, like resistors. Figure 2 shows these codes, and their meaning, and the 
table below summarises the values of the colours, 


Figure 2 Some capacitors 
have coloured bands or 
stripes, rather like resistors. 
The colour code, which is 
the same as the resistor 
code, is shown in Table 1. 
The band shown on the 
chart as “Ist is the first 
number of the capacitors 
value in pico-Farads, ‘2nd is 
the second number and М 
is the Multiplier or number 
of noughts, For example, a 
capacitor reads from the 
top: Brown, Black, Yellow, 
Black, кей. ts value is One, 
then Nought, then Four 
more noughts = 100000 pF 
(also referred to as 01 pF or 
100 nfl. ts tolerance (Black) 
is 20% and the working 
voltage (Red) is 250V. The V 
means the maximum 
working voltage. The band 
marked T shows the 
tolerance, just like resistors, 
and the one marked C is 
only used on special 
capacitors designed to 
change their value with 
temperature 


What is a capacitor? 


Table 1 

Colour Value voltage Voltage 
(tantalum capacitor) (polyester capacitor) 

Black 0 10 = 

Brown 1 Е am 

Red 2 - 250 

Orange 3 М = 

Yellow 4 63 400 

Green 5 16 = 

Blue 5 m E 

Violet 7 = & 

а H 25 

White 3 з 


‘CERAM CAPACITORS 
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11 Waves - Part 2 


Introduction 


We left Part 1 with the concept that radio waves are divided up into bands 
which have different properties. Not all the properties are different, 
‘though. We need to discuss several wave properties, so we will start with 
‘what happens to waves as they propagate over long distances. 


Getting weaker 


Imagine a torch battery connected to a bulb by wires about 1 metre long. 
The bulb lights normally. If we now take the bulb 100 metres away from the 
battery and wire it up, we would expect the bulb to be somewhat dimmer, 
which is exactly what would happen. It happens because of the resistance of 
the wires = the wires do not form a perfect conductor. A similar situation 
occurs with radio waves. 


АШ waves suffer from attenuation = they get weaker the further they travel. 
In cases of extreme attenuation, we need to apply some amplification before 
the attenuated wave can be uscd in a receiver 


Carrying information 


When we speak over the telephone, the range of frequencies in our voices 
extends from very low frequencies up to about 15 or 20 KHz. In audio 
terms, this is quite a large bandwidth (meaning a wide band of frequencies). 
For communications purposes, however, most of this bandwidth is not 
needed, and in the telephone system (and in our transceivers), this is cut 
down so that it extends from about 200Hz to ЗЕН», a reduction in 
bandwidth from 20 kHz to about ЗЕНА. A bandwidth of ЗЕНА has been. 
found to be sufficient to convey speech intelligibly which, after all, is just 
what we need! 


The radio waves coming from an amateur transmitter convey our speech 
signals over long distances. By themselves, the speech signals do not travel 
very far, so they have to be combined with a radio signal that will travel long 
distances. This extra signal is called the carrier wave (or just the carrier), 
because its job is to carry the speech signals along with it! The process of 
combining the speech (or Morse code) with the carrier is called 
modulation. 


Figure 1 stations between 
BD and B3 receive the 
ground wave 
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Wider and wider 


Sending Morse code is achieved simply by switching (or keying) the carrier 
оп and off. The bandwidth of the transmitted signal is only about 100 Hz. 
Speech, with its reduced bandwidth of 3 kHz, will produce a single-sidebard 
(SSB) transmitted signal with a bandwidth of 3kHz. If the same speech. 
signal were used to produce an amplitude-modulated (AM) signal from the 
transmitter, it would have a bandwidth of about 6 kHz. Perhaps you can 
now understand why the bandwidths needed to produce hi-fi broadcasts 
need to be so large. TV signals need bandwidths running into tens of 
megahertz! 


Waves need aerials 


Radio waves are produced whenever changing currents flow through a wire, 
and when that wire is made in such a way as to maximise the radiation from 
the wire, it is called an aerial or antenna. The same piece of wire will receive 
radiation from other aerials; an aerial will transmit and receive. This is an 
important property of the aerial: when a current flows through it, 
electromagnetic waves are launched into the ай; when electromagnetic 
waves in the air encounter the aerial, currents are produced in it 


From the simplest transmitting aerial, waves travel in all directions, like the 
waves on the pond that we considered in Part 1. They will travel a long way 
through air and space before they become too week to be received. They 
‘won't travel very far into the earth, however! The earth will reflect some of 
the wave and will absorb the rest. That portion of the wave which is 
reflected will again travel through air and space until it is totally 
attenuated, 


Look at Figure 1; A represents a radio transmitter, with B1, B2 and B3 being 
receiving stations. The two arrows pointing ‘downwards’ from A represent 
two of the waves from A which just graze the earth's surface. Waves above 


(1 


Earth 
Сет 
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Figure 2 Reception of 
AS signals at B1 using the 
shy wave 
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these will travel on into space; waves below them will either be absorbed 
and reflected by the earth or received by aerials. BI will not receive any 
signals from А, because it is below АЗ horizon. B2 and B3 can receive As 
signals because they are just on Аз horizon, Any stations between B2 and B3 
will also receive A's signals, which are known as ground-wave signals. The 
wave at C represents one which is reflected by the ground and travels into 
space. 


This description begs the question of how signals are received from stations 
well beyond the ground-wave range. 


Mirrors in space 


Suppose that there was something, out in space, that would reflect radio 
waves. Waves from A that travel out into space could be reflected off it and 
return to earth, enabling stations such as BI to receive Аз signals. The 
situation just described i illustrated in Figure 2. 


po 


Just such a mirror in the sky really does exist. It is not man-made, of course! 
The earth is surrounded by the atmosphere, a mixture of many gases, such 
as nitrogen and oxygen. The energy contained in the radiation from the sun 
is more than sufficient to fonise these gases, thus making them into electrical 
conductors. When a gas is ionised, some of its electrons are physically 
stripped out of the atoms and are free to move about, just as the electrons 
of a metal do in a wire, Consequently, we can regard this part of the 
atmosphere (the part illuminated by the sun) as acting like a sheet of metal, 
which reflects radio signals! It is not a perfect reflector, but is sufficient to 
produce long-range (DX) radio propagation via the sky wave under the 
right conditions. (A more down-to-earth example of ionised gases conduct- 
ing electricity can be found in the fluorescent tube and the neon sign = many 
gases glow when they are continuously ionised.) 


An LED flasher 


‘This conducting region at the extremity of the atmosphere is called the 
ionosphere, and it exists in layers between 60km and 700km above 
the earth's surface, When the ionosphere is sufficiently ionised, it glows; this 
is the natural phenomenon known as the aurora borealis, or the northern 
lights. 


‘The property of the ionosphere that enables radio waves to be reflected does 
not act in a uniform way; it is very selective about which waves it reflects, 
and which waves go straight through it and into outer space. In general, it 
reflects only those waves with frequencies below about 30 MHz = the НЕ 
bands! 


In Part 3 we will look at families of waves. 


12 An LED flasher 


Figure 1 Circuit diagram of 
the LED Flasher. Pins 1, 3 
and 7 of the IC are nof used 
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Figure 2 Board layout 
viewed from the component 
Side. The tracks are cut 
under the board where 
Shown 


2 


Assembly 


"The circuit can be built on a small piece of Veroboard (the piece shown in 
Figure 2 measures 15 holes by 10 strips). Using such a board, follow these 


1. Depending on how far away you want the LED from the circuit board, 
solder a length of insulated wire to each lead of the LED. Use different 
colours of insulation — say, red and black, connecting the red lead to the 
anode (a) lead (the longer one) of the LED, and the black one to the 
cathode (К). Figure 2 shows these leads. 

2. Cut the copper tracks as shown in Figure 2, using a 3mm (% inch) 
diameter drill, rotated between thumb and forefinger, or use the proper 
tool. Make absolutely sure that the tracks are completely broken! 

3. Fit the IC holder in the correct position, using the cut tracks as guides, 
and make sure the small notch is facing towards the top of the board. 
Solder the pins to the copper tracks. 

4. Mount the capacitor, positive end to the left, so that the positive lead is 
soldered to track F, which connects it to pin 2 of the IC; the negative lead 
is soldered to the right-hand side of track E, this being connected to pin 
8 of the IC. 

5. Solder on the battery leads, positive to the right, and the extended LED. 
leads, positive downwards, 


насен copper track ол м ЕЗ ға САН 


An LED flasher 


6. Check the circuit, and hold up the board to a bright light and look 
carefully for solder bridges between the tracks and pieces of copper swarf 
which may have escaped your inspection in 2 above! Remove whatever 
you find. 

7. When all seems well, put the IC into the socket, ensuring that the notch 
or dot on the upper surface of the IC lines up with the notch on the 
holder. Line up each pin on the IC with the hole below it before pressing 
gently on the IC with the board supported on a firm surface. 

8. Connect the battery; the LED should start to flash. The circuit is 
complete and working! 


If you prefer, the whole circuit (battery included) can be mounted in a small 
plastic box, with the LED mounted on a clip and protruding through the 
panel. There are many other possibilities, and it is up to you to find an 
application for your own use. 


Parts list 


Maplin code 


LM3909 Integrated circuit WQ39N 
IC socket ора DIL BLi7T 
LED 5 mm diameter WI27E 
100 microfarad (uF) Electrolytic capacitor (10V)  FB4SC 
Battery holder For AA-size cell YRS9P 
Battery LSV AA cell 


Small piece of Veroboard (15 holes by 10 strips) 
Small plastic box (if required) 

LED clip (f required) 

Two lengths of coloured, insulated wire for LED (as required) 


Availability 


All parts can be obtained from Maplin Electronics Led, 
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13 Waves - Part 3 


Introduction 


When we talk about the spectrum being divided up into bands, this is just 
for our convenience; there are no natural divisions although, as we have. 
seen, some of the properties of different bands really are different! Let's 
look at Figure 1, and see how the frequencies are divided up. 


The divisions 


€ Very low frequencies (VLE) cover the range from a few kilohertz up to 
30 kHz. Very long-range communication is possible, but at very small 
bandwidths. It is used for special purposes. 

е Long waves (LW) are used for medium-distance commercial broadcasting 
and have frequencies from 30kHz to 300 kHz. 

© Medium waves (MW) are used for commercial broadcasting, and use 
frequencies from 300 kHz to about 1.5 MHz (1500 KHZ). Typical range is 
about 200 km. 

ө Short waves (SW) encompass both the low-frequency (LF) and high- 
frequency (HF) amateur radio bands, There are nine narrow amateur 
bands in the SW spectrum between 1.8 MHz and 30 MHz. 
bands give round-the-world communication. 

ө Very high frequencies (VHF) span the range between 30MHz and 
300 MHz. Relatively short-range communication is possible. They were 
‘once used for broadcast TV before it moved to UHE There are now three. 


some of these 


тона 
302 30002 кемне эмн: зом:  соббЫНы оон: 


Figure 1 Diagram of radio frequency spectrum 
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amateur bands here = 6m, 4m, and 2m. Repeaters are used to extend the 
usable range of mobile stations. VHF waves are not usually reflected by 
the ionosphere, but when they are, ranges of several thousand kilometres. 
are possible, Weather affects these waves on a regular basis, however. In 
addition to amateur users, the VHF part of the spectrum is also used by 

the fire and ambulance services, weather satellites, and many 


igh frequencies, sometimes called centimetre waves, cover the 

range from 300 MHz to 1000 MHz (or 1 GHz). The only amateur band 
im this range is the 70cm band, and we share it with radar, TV and 
cellular telephone users as well 

€ Microwaves begin at 1 GHz and extend to about 400 GHz, They are 
never reflected by the ionosphere, are partially attenuated by buildings, 
and are reflected from aircraft and cars. Microwave absorption in the 
atmosphere is quite significant, and rain and fog can attenuate 
microwaves quite heavily. 

* Heat, light . .. Above 400 GHz we run into the infra-red bands and on 
into the visible light and ultra-violet bands. We generally take 400 GHz as 
being the limit of what we class as radio waves. 


Bandwidth again 


Complex signals need more bandwidth than simple signals. Even if it were 
possible, we would not be able to transmit a single television channel in the 
‘whole of the MW broadcast band! When TV used part of the VHF band, 
only five channels were possible in the range from 45 MHz to 68 MHz. By 
moving TV to the ОНЕ band, we now have 47 channels between 470 MHz 
and 855 MHz! 


It’s your choice! 


The number of permutations you have amongst all the modes and all the 
bands is enormous! Only you can decide what you are interested in and. 
what you want to learn about. That is the attraction of amateur radio! 
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14 Choosing a switch 


Figure 1 some circuit 
symbols for different types 
КЕЗ 


46 


simple, but be careful! 


A switch is the simplest electronic component, but care is needed in 
choosing the correct one for the job. Here is a list of the main 
characteristics of a switch, which will help you to select what you 


1. Rating. This gives the maximum voltage and current that a switch can 
handle. For example, a 250 V 1.5 A switch will switch mains voltage 
at a current not exceeding 1.5 A. If the current is greater than 1.5 A, 
the switch may get hot and fail. If the voltage is too great, the switch 
may are each time it is switched off, thus wearing away the 

2. Number of poles. A single switch can control many circuits; the 
number of poles tells you how many different circuits it can handle. 
See Figure 1 

3. Number of throws. This tells you the number of positions each pole 
сап have. This is best illustrated in Figure 1. The simplest ON/OFF 

is a Single-Pole, Single-Throw (SPST) switch. A Single-Pole, 


SPST 
Single-pole, single-throw 


Single-pole, double-throw 
(also known as a changeover 
switch ie, SPCO) 


Double-pole, double-throw 
(also known as a 2-pole, 
2-way switch) 


Ern 


| 
Ї 


Push-button switch 


Figure 2 The rotary switch 
can select several diferent, 
rct at once 


Choosing a switch 


Double-Throw (SPDT) switch may also be used as an ON/OFF 
switch, but is used mainly to change between two parts of a circuit, 
and is commonly known as a Single-Pole Change-Over (SPCO) switch. 
Two or more SPCO switches can be operated at once; Figure 1 shows 
ап example, The two switches are said to be ganged. See also “Types 
of switch’ below. 

4. Number of ways. When a switch has more than one throw, we tend to 
use the word ‘ways’ instead. This means that if a switch has one pole 
and six throws, we would normally call it а ‘I-pole 6-way’ switch. 
Such switches tend to be rotary switches, as are described below. 


Types of switch 


(a) Push-button. These are found on calculators, telephones, electronic. 
games and most equipment with a digital display. 

(b) Rotary. These are switches controlled by а knob, and are turned 
instead of moved up and down. Figure 2 shows the rear of such a 
switch and its circuit symbol. The commoner types of rotary switch 
are: Ipole, 12-way; 2-pole, 6-way; 3-pole, 4-way; 4-pole, 3-way; 
-pole, 2-way. All these switches have 12 click positions, as you may 
have guessed, but each one comes with an adjustable end-stop so that 
you can set the correct number of ways according to the contacts on 
the switch, 

(c) Slide. This switch is common on the cheaper types of radio, mainly as 
an ON/OFF or band-changing switch. They are not very rugged, but 
are small and cheap to produce. Very small types are manufactured 
for use on PCBs. 


Rotary Switch Ü 
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(d) Toggle. Available as two-way types or three-way, with a centre-off 
position. Can be manufactured to handle very high currents. 

le) Micro-switch. These are devices which are usually operated indirectly, 
such as when the cover is removed from a high-voltage power supply, 
or when the door of a fridge is opened. The "micro" part of the name 
doesn't refer to the size of the switch, but to the small movement that 
is required to activate it. 
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An aerial tuning unit for а receiver 


15 An aerial tuning unit for a 
receiver 


Figure 1 Circuit diagram of 
the Antenna Tuning Unit, 
showing the use of a2-pole, 
{way rotary switch to select 
inductors (U) and capacitors 
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Construction 


1 


2. 


3 


Firstly, you will need a simple plastic case in which to house the ATU. 
The size should be approximately 85 x 145 x 50 mm. 

Start by drilling two 10.5 mm holes in the front of the case; these are for 
the 6-way switch and the tuning capacitor. 

Drill three 8 mm diameter holes in the left-hand side of the box, for the 
three sockets, coloured blue, yellow and green 

(On the right-hand side of the box, drill two В mm diameter holes for the 
red and black sockets. 

Now, fit the 6-way switch (SW1), the tuning capacitor (УСІ), and all the 
sockets to the case. Check that the vanes of the capacitor rotate smoothly 
when the shaft is turned, 

Wire up the inductors (coils). Figure 1 and the wiring diagram of Figure 
2, will help with this. As you can see, each one side of each coil is 
connected to two switch connections, the other end going to VCI. 
Solder in the fixed capacitors. One end of each goes directly to the 
ground socket (black), and the other end goes to the switch 

Solder a wire between the green and black sockets. The output from the 
АТО comes from the red socket, and this is connected to the two tags in 
the centre of the switch, as Figure. 2 shows clearly. 

Finally, connect the blue and yellow sockets to the tuning capacitor, and 
the ATU construction is complete. 


Yellow 


Figure 2 The intemal view of the case shows the main tuning capacitor, VCI. This is a solid dielectric type, which has 


adjustable brass plates 
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Figure 3 You may find that 
parallel tuning gives best 
Теш with your antenna 


Figure 4 In other cases, 
series tuning could be the 
most effective arrangement 


In practice... 


Figures 3 and 4 show two different ways of connecting your aerial to your. 
ATU. In each case you will need to select each switch position in turn, and 
rotate the tuning capacitor through its fall range while listening to a station. 
You should find that one switch position enables VCI to produce a peak in 
the signal strength in the loudspeaker. At this point, your aerial and receiver 
are said to be matched. Stations in the same band will probably peak with 
VCI at the same setting of SW1, but different bands will almost certainly 
require different positions of SWI. 
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Parts list 


Capacitors (all rated at 16V or more) 
Cl — 220 picofarads (pF) polystyrene 
C2 470 picofarads (pF) polystyrene 


C3 — 1000 picofarads (pF) or 1 nanofarad (nF) polystyrene 
C4 2200 picofarads (pF) or 2.2 nanofarads (nF) polystyrene 
Inductors 
Ll — 1.2 microhenries (ЫН) 


L2 82 microhenries (ЫН) 

13 68 microhenries (pH) 

Switch 

SWI  2-pole 6-way rotary 

Sockets 

Amm type, one each of red, black, yellow, blue, green 
Additional items 


Plastic or metal case, e.g. Maplin type YUS4 
Two large knobs for SWI and VCI 


A simple 2 m receiver 
preamplifier 


Introduction 


Designed specifically to complement the modified aicband portable (also 
described in this series), this can be used with some success on many 
receivers suffering from ‘deafness! on VHF. 


The circuit 


Аа RE preamplifier is a device which improves the input signal to an 
existing receiver, enabling it to work more effectively. Because of the noise 
‘which is added to the signal by the preamplifier, very weak signals may not 
be usefully enhanced, but stronger signals will be improved considerably. 


Figure 1 The integrated 
circuit is mounted upside 
down. Make sure you 
Identify pin 1 which has a 
small dot next to it 


A simple 2m receive preamplifier 


QV Ground 
(Battery 


Output to 
main circuit 
board 

+6 оу 
(Battery eve) 


This little circuit (shown in Figure 1) uses a GEC/Plessey integrated circuit 
type SLS6OC. With the addition of four capacitors, it is used between your 
aerial and the aerial input of the radio's PCB. 


Putting it together 


1. Use a small piece of prototype (matrix) board about 25mm square. Use 
an 8-pin DIL socket for the integrated circuit (don't risk soldering the 
chip = it is seldom a risk worth taking). Figure 1 shows the connections 
to the socket, looking from underneath, 

2. Make special note of the pin numbers, so that you knox 
chip into the socket when you have finished. The posi 
connections to the circuit are taken from the main PC 


how to put the. 

re and negative 

after the ONI 

OFF switch = so that the switch operates the preamplifier, too. 

3. Unsolder the lead to the radio's telescopic aerial and connect it to the free 
end of C4, as shown. Then solder a short lead between the telescopic 
aerial and C2. 

4. Sometimes itis possible to cajole your little preamplifier into the ra 
plastic case, provided there is room and that you make sure that none of 
the soldered joints on your little board touch any of the metal inside the 
cease when you replace the back and screw it on again 

5. I there is not enough room inside, then put the preamplifier into its own. 
box, with battery and switch, and its own aerial, Keep the lead from the 
preamplifier to the aerial connection of the radio as short as possible = 
perhaps using screened cable. 


Because your preamplifier is untuned, you will find not only that it helps 
with reception on 2 metres, but also that reception on the FM broadcast 
band is improved! 
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Parts list 
Integrated circuit 
1C1 GECIPlessey SL560C 
Capacitors 
а 1 nanofarad (nF) ceramic 
C2, C4 10 picofarads (pF) ceramic 
сз 10 nanofarads (nF) ceramic 


Additional item 
Prototype broad approx. 25 x 25mm 


17 Receiving aerials for 
amateur radio 


There's broadcast reception... 


No aerial is perfect, and these two types are far from perfect! As in most 
mass-produced equipment, they serve their purpose, which is not critical 
and they allow the radio to be carried around easily, because they are not 
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Receiving aerials for amateur radio 


big and bulky. The broadcast stations are very powerful, usually quite close, 
and the circuits in the radio are quite sensitive, so the need for large aerials 
disappears. 


. . „and there's amateur DX 


Here we have an application which, in comparison with the broadcast 
situation, couldn’t be much more different. The stations do not use much 
power, they may be half the world away, and the requirement for good 
aerials and very sensitive receivers is paramount. The aerials must be large 
and they must be as high as possible, away from buildings and trees, which 
cause reduction in signal strength, and away from man-made sources of 
interference. 


You may not have thought about this but, in general, the larger an aerial 
becomes, the longer the cable (or "feeder" must be in order to reach your 
shack and the receiver inside it. Cables reduce the received signal, so what 
your aerial gains by being large, the feeder (if you're not careful) will 
lose! 


A simple aerial. . . 


We now know that a ‘good? aerial is essential, But what is a “good? aerial? 
It depends on your purse, your property and your enthusiasm! One of the 
simplest (and, incidentally, one which is not subject to the cable loss 
problem discussed above) is the Long Wire, shown in Figure 1. This is, quite 
literally, a long piece of wire going from a chimney stack to a tree or pole 


Rope tied to tree 


L- insulator 


Figure 1 A tree at the bottom of the garden can provide а useful antenna suppor. Insulators can usualy be 
obtained from Tandy stores or TV aerial suppliers 
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Figure 2 An indoor antenna 
should be mounted as high 
as possible 
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at the end of the garden. The longer it is, the better. Notice that the wire 
itself is not used to loop around the tree or chimney. Rope is used for both, 
and is secured to the end of the wire using an insulator of the ‘dog bone’ ог 
"ege! variety, to be found in profusion at rallies. 


The wire is brought into the house through a window into the shack where 
the receiver is situated. The long wire aerial is best used with an aerial 
tuning unit (ATU), which is also described in this book. One of the 
advantages of the long wire is that it can be used on several frequency 
bands, 


...and more complicated ones 


Next up the ladder of complexity is the dipole (meaning two poles, or two 
elements). One form of dipole for lower frequencies would take the same 
basic form as the long wire, except that the feed to the receiver is taken, not 
from the end, but from the centre. The wire is essentially cut into two. 
halves, and the two ends at the centre are connected to one end of a coaxial 
cable, which is then taken to the receiver. A smaller form of this is shown in 
Figure 2, which is conveniently mounted in a house loft. Aerials should 
always be mounted outside for best results, but will work when mounted 
inside, and the loft space is the logical situation, 


The total length of the dipole should ideally be one-half of the wavelength 
of operation = hence the term ‘half-wave dipole’. For example, a dipole for 
use on 20m should be about 10m long. Dipoles are thus "single-band" 
aerials. They can be modified for use on several bands, and then become 
known as ‘trapped dipoles’, having coils and capacitors at certain points 
along their lengths. 


1... insulator 


Wire fixed toroot timbers with tacks or drawing 
pins - use insulated (covered) wire 


Figure 3 Try different 
shapes of loop antenna to 
See which works best 


Receiving aerials for amateur radio 


Indoor aerials 


For flat- or apartment-dwellers, an indoor aerial is often the only solution, 
in which case the dipole of Figure 2 may be of great use. Other popular 
types include the loop aerial, of which several types are shown in Figure 3. 
The shape of the loop is of secondary importance, but it should be as large 
as possible, 


Continuous wire loop - as large as possible 
1. insulator 
[TV coaxial cable 
Iro shack 
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Ingenuity is called for when considering indoor aerials. A dipole can be 
mounted along a picture rail or pelmet. A vertical loop of aluminium foil 
can be stuck to an inside wall and covered with wallpaper! The designs are 
limited only by your imagination, and will give you hours of listening. 
pleasure. 


Outdoor aerials 


If you want to venture beyond the simple long-wire discussed earlier, then 
the erection of outdoor aerials can be a bit tricky; they can be more than a 
‘one-man job, and can involve seeking planning permission. Get some help 
advice from someone who has done it before — what about your local radio 
club? Plenty of designs for aerials appear in Кай Сот, so you should never 
be short of ideas! 


The Colt 80 m receiver — 
Part 1 


Description 


‘The radio will be built in three modules, or stages, as illustrated in Figure 1. 
Each of these is built on a printed-cireuit board (PCB) or matrix board and 
can be tested in its own right. The case will need some holes drilled, and саге 
will be needed to mount the PCBs in the case. 


Get to it! 


Surprisingly enough, when you are building а radio section by section 
(which is always the best way), it is easiest to start at the output and work 


Figure 1 Build your Colt 
and watch it grow. A simple 
аума! set (a) becomes a 
direct conversion receiver (b) 
and finally an 80 metre 
amateur band superhet () 


Figure 2 The Philips 
TDA7OS2 integrated circuit 
(lC used in the audio 
amplifier needs very few 
extra components. It has а 
signal voltage gain of 100 
times and the output is 
suitable for a loudspeaker or 
headphones 
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towards the input, and you can test what you have done stage by stage. You 
will see what this means as you progress with your construction, 


Every receiver needs some audio frequency (AF) amplification to make the 
sound signals big enough for you to hear. The circuit for the AF amplifier is 
shown in Figure 2. It uses the TDA70S2 integrated circuit (IC) plus a 
handful of extra components. R1 in conjunction with C2 and C3 decouple 
the battery supply, preventing any audio signals getting through to it and 
affecting other parts of the radio, when they are connected. Cl acts to 
prevent high frequencies (above the 3kHz bandwidth) going into the 
amplifier input. A volume control, VRI, is connected across the amplifier 
input, so that the amplifier can accept signal inputs over a wide range. 

iure 3e shows the connections, which are made with screened cable. The 
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Figure 3 It is important to 
check the component 
connections carefully. The 
diagram shows (a) top view 
ofthe IC, $) electrolytic 
capacitor and (volume 
control (VRI) connected 
across the input of the 
ampli 


C] 


centre conductor of the left lead goes to the point marked ‘input’ in Figure 
2, the braid being connected to the amplifier earth (0 V) tag. The right lead 
to VRI goes to whatever signal source you have for testing — see later. УВ 
is not mounted on the PCB. 


The circuit is constructed on a small PCB or matrix board. Make sure that the 
electrolytic capacitor, C3, is soldered into the board the correct way = its 
positive and negative connections are shown in Figure 3b for reference. If you 
are at all concerned about soldering the IC into the board, enlist some help, or, 
‘obtain an S-pin DIL socket, which you can solder in and then carefully insert 
the chip into the socket, making sure that is the correct way round. The 
markings on the chip are shown in Figure 3a, 


The output leads from the amplifier go to a plastic 6.3 mm (4 inch) mono 
jack socket, so that neither output lead is connected to the metal case. The 
amplifier will drive a pair of headphones or a small 8 0 loudspeaker 

The battery leads must be the right way round also; the battery itself can be 
а PPS or PPS, ог you can use a small DC power supply 


Testing 


First, check that all the components are in the right places, that your 
soldering is good, and that you have headphones or a loudspeaker 
connected, Set VRI about halfway along its travel. Connect the battery 


@ a 


(b) 
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А slight hissing noise should be heard; touching the input lead to the 
amplifier (the centre of the three connections on ҮКІ) should produce a 
loud buzz. Touching the shaft at the same time will make the buzz quieter. 
"This is the quickest way of confirming that your amplifier seems to be 
working. The only real test is to give it something meaningful to amplify! 
See the design of our Crystal Radio Receiver for full details, 


Parts list 
Resistors: all 0.25 wate, 5% tolerance 

RI 22 ohms (0) 

E 10 kilohms (КО) log 
Capacitors 

CL CR — 01 microfarad (F) 

сз 220 microfarads (uF) electrolytic 16V 
Integrated circuit 

1C1 TDA7052 audio amplifier 
Additional item 

PCB (see below) 
Component suppliers: 

Maplin 
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The next рам... 


The metal case will be marked out ready to receive the completed 
modules 


A crystal radio receiver 


Introduction 


Here's a quick project to fill in a winters evening! It was originally designed 
asa piece of test gear for the Colt receiver, but can be successfully used by 

radio project. Another use for it would be as test gear for 
lifer project requiring an audio input for test purposes; this 
is ideal, as it does not require any power supply! 


Details 


The initial rough-and-ready test for the audio amplifier of the Colt receiver 
will have whetted your appetite; you will want to prove more conclusively 
that your amplifier works, and in а way that others in the household will 
appreciate, Buzzing noises are not convincing in this respect! You are going to 
put together a simple crystal set = the simplest type of radio that there is and. 
use it as a signal injector for your amplifier. In this way, you build a real 
medium-wave (MW) receiver which drives a loudspeaker, as an intermediate 
product of the construction of an 80 metre amateur band receiver! 


The circuit diagram is shown in Figure 1. It has a 60-turn coil mounted on 
a small piece of paper or card wrapped round a ferrite rod. The coil has a 
connection made to its centre-tap (the middle turn of the coil). The tuning 
capacitor, VCI, is the most expensive part of the circuit but don't worry, it 
will be used in the final design of the receiver also! Connect the diode, D1, 
from the centre-tap to the input to the potentiometer of the amplifier circuit 
of the Colt. Be careful to connect the aerial to the vanes of VCI, and not to 
its frame, or you will experience some strange effects when you are tuning, 


If your amplifier is working correctly, you should be able to receive local 
stations on medium-waves quite wel. 


If you think the crystal set will be of use to you in the future as a signal 
injector, all you will need will be another variable capacitor! If you do not 
intend to use the amplifier, a small crystal earpiece will allow you to listen. 
Walkman-type headphones will mot work! 


А crystal radio receiver. 


yer 


Figure 1 Both sets of 
moving vanes are joined as 
shown. L1 is wound on a 
ferrite rod with 32 SWG wire 
and centretapped. A single 
‘winding (no tap) сап be 
used, joining D1 to the top 
of the winding 


Parts list 


Variable capacitor 
ус! 125 + 125 picofarads (pF) ewin-gang 
Ferrite rod 
About 100mm to 140 mm long 
Diode 
Di OA91 germanium diode 
Additional items 
Wire 2m of enamelled copper wire, between 23 SWG and 
32 SWG 


Earpiece High-impedance crystal type (only needed if you are 
mot using the amplifier) 
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20 The varactor (or varicap) 
diode 


The details 


Figure 1 shows how a varactor diode might be connected to demonstrate its 
‘operation, Its symbol is that of an ordinary diode, with a capacitor symbol 
next to it. A variable voltage is applied across it in such a way that the diode 
is reverse-biased. This means that virtually no current passes through it = the 
positive voltage is applied to the cathode. Varactors are cheaper than 
variable capacitors, and they are tiny in comparison, very suitable for 
today's miniature circuits. If A and В were connected across the tuning coil 
їп a simple receiver (with a series capacitor to block the DC from the battery 
reaching the coil), the tuning operation would be accomplished by turning 
the knob on the 10 kilohm potentiometer. 


Varactors are available with different values, from less than 20 picofarad 
(pF) for VHF applications to 500 pF for medium-wave radios. They are 


Figure 1 The a 
variable resistor 


ce of the varicap diode (between A and B) increases as the voltage is reduced, using the 
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А portable radio for medium waves 


tuned usually by voltages between 2 V and 9 V. For a real application of 
varactors, you should consult the circuit diagram of the Yearling 20 metre 
receiver, elsewhere in this book 


In some circuit designs, several circuits are all tuned to the same frequency 
in order to improve the overall selectivity (the ability of the circuit to reject 
signals very close in frequency to the wanted signal). Special dual- and 
triple-varactors are available for circuits like this. Having been made at the 
same time from the same materials makes their individual characteristics 
virtually identical. Like all other diodes, they must be correctly wired into 
the circuit = their polarity is important. 


Changes in temperature will cause the capacitance to change which, if it 
жеге part of an oscillator circuit, would cause the oscillator to drift ~ you 
would have to keep retuning the radio! This can be corrected by using a 
special integrated circuit called a phase-locked loop (PLL). Modern TV sets 
and satellite receivers use varactors and DLLs in this way. 


Some useful varactor types 


Type No. Tuning range Description 
m pEV 

BB2048 422.0 1512 Dual VHF 
5600.5 228 AM tuning 
450/2.0 308.5 Triple AM 

KV1236 450/2.0 30/8.5 Dual AM 

MV1404 1200.0 noo. HF tuning 


A portable radio for 
medium waves 


Introduction 


The ZNATSE integrated circuit (IC) can be used to make a very efficient AM 
portable MW broadcast radio with a built-in loudspeaker. Here's how! 


6 


Radio and Electronics Cookbook 


round 


66 


Figure 1 The circuit diagram of our easpto-build portable radio. Take care to mount the ICs and LED the correct way 


The circuit 


Figure 1 shows the circuit diagram of the portable radio. Its not as 
complicated as it may appear, especially after you have got started. L1 is a 
сой of wire mounted on a ferrite rod, acting as an aerial; VCI is a variable 
capacitor which works, with 1.1, to tune in different stations. ICI contains 
circuits of its own which boost the selected signal and it includes a detector 
which extracts the audio signal from the incoming RF signal. Earphones 
could be connected to the output of ICI (between pins 4 and 5), but the 
‘output would not be powerful enough to drive a loudspeaker. 


More sound 
"This is where IC2, an LM386 comes is 


‘This is a small audio power 


amplifier which produces audio signals with enough power to drive a small 


А portable radio for medium waves 


loudspeaker, 151. The radio uses a 6 volt battery, which is made by 
connecting four 1.5 volt AA cells in series (4 x 1.5 V = 6 V) using a battery 
holder designed for this purpose. Although a 6 V supply is ideal for IC2, it 
is far too great for ICI, which needs only about 1.3 V. This lower voltage is 
provided from the 6 V supply by TRI (an npn transistor), R2 and LEDI (a 
light-emitting diode). When current passes through an LED (see the 
description of the LED in this series) a reasonably constant voltage of 1.9 V 
appears between the anode and the cathode. Because of the voltage (0.6 V) 
that always exists between the base and emitter of a working transistor, the 
voltage on the emitter is about 1.9V = 0.6 V = 1.3 V, and this is used as the 
power supply for IC 


To keep the radio as simple as possible, no volume control has been fitted. 
Instead, you can use the directional properties of the ferrite rod aerial (see 
the information on ferrites in this book) to reduce the volume by rotating 
the set about a vertical axis using the handle provided. 


Putting it all together 


1. Start by covering the ferrite rod with Sellotape, or alternatively wrap a 
piece of paper tightly around it, and secure it with Sellotape. Then, with 
at least 2 metres of 24 SWG enamelled copper wire, wind 75 turns tightly 
around the rod. To be safe, leave about 50 mm of wire at the ends of the 
coil, then wrap the whole coil with Sellotape to hold the turns in place, 
leaving only the ends free. Then, using a small piece of sandpaper, 
remove the enamel from the last centimetre of each end of the сой 

2. Most of the components are mounted on a piece of Veroboard (the type 
with parallel copper strips on one side). The piece used on the prototype 
measured 32 holes by 10 strips, as Figure 2 shows. Before you start 
fitting components, cut the copper strips as shown. It is easier to do it 
now than when the board is littered with components! The strips may be 
cut with a 3mm (% inch) twist drill rotated between thumb and 
forefinger. Resist the temptation to use а hand drill = the idea is just to 
cut the copper, not to drill right through the board! 

3. Solder the IC sockets and the other components on the board as shown in 
Figure 2. Make sure that the 
towards the top of the board, as viewed in Figure 2. Do not insert the chips 
yet. Always keep the wires left over from cropping resistors and 
capacitors, they will come in handy at times like this: make the wire links 
that are clearly shown in Figure 2. Connect the electrolytic capacitors (CS, 
C6, C8 and C9), the transistor and the LED the correct way round; then 
check it again when you have done it! 

4. Finally, solder lengths of stranded insulated wire to act as “flying leads" 
for future connection to L1, VCI, 151, 51 and the battery connector. 

5. Apart from the battery holder, everything is mounted on the case lid. 
This makes assembly and testing much easier, and cases fault-finding if 


7 sockets are fitted with their notches 
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Figure 2 Veroboard layout for the Portable Radio. Make sure that all the wire 


the need arises! At the speaker position, make one large hole or a series 
of small holes to let the sound out. The ferrite rod may be stuck to the 
lid, as may the loudspeaker. Drill holes of the correct size to fit the 
particular types of variable capacitor (VCI) and switch (S1) that you are 
using. The Veroboard may be held in position by Blu-Tack or double- 
sided sticky tape. 

6, Before inserting ICL and 1C2, connect the battery and switch S1 on. The 
LED should glow dimly (you may have to shield it with your hand in 
order to see it) If you have a test meter, check that there is about 1.3 V 
between pins 6 and 4 of ICI. If the reading is around 6 V or there is no 
slow, you may have connected the LED the wrong way round! When 
everything seems normal, switch off and disconnect the battery. Insert 
ICI and 1C2, making sure that the pins are straight and lie immediately 
above their corresponding holes in the sockets, and that the notches line 
up with the notches in the holders. Then push gently downwards on each 
IC in turn until the chip is firmly seated in its socket, 

7. Switch оп! By rotating the tuning capacitor, VCI, you should now be 
able to tune in many stations, rotating the radio to give you some volume 
control. 


А portable radio for medium waves 


Final touches... 


The handle was made with part of an old leather belt, secured to the case 
with ‘number plate’ nuts and bolts from Halfords. The loudspeaker grille is 
the lid from a pot-pourri container, and some extra holes were drilled in the 
back to improve the sound. See what you can find to finish off your 
radio! 


Parts list 


Maplin order codes are given for most of the parts, but you should 
get used to using the "beg, borrow or steal” technique, oF to use your 
ever-expanding junk box. 


Maplin code 
Resistors: all 0.25 watt, 5% tolerance 
RI 68 ohms (Q) мввк 
R2 5.6 kilohms (КП) мкб 
R3 10 ohms (0) MIOR 
Capacitors 
C1, C4 10 nanofarads (nF) or 0.01 microfarad 
(pF) ceramic BXOOA 
C2, C3, C7 100 nanofarads (nF) or 0.1 microfarad 
(pF) ceramic YR75S 
100 microfarads (pF) electrolytic, 
at least 10V FFIOL, 
се 10 microfarads (uF) electrolytic, 
at least 25V. FFO4E. 
Semiconductors 
1C1 ZNALSE radio chip 
1C2 LM386 audio power amplifier ups7s 
LEDI 3mm green LED WLSSL 
TRI BCSAS npn transistor QB73Q 
Additional items 
151 Miniature 8 ohm loudspeaker whos] 
51 Miniature SPST toggle switch. FHS7F 
Ferrite rod Length approx. 100mm YG20W 
24 SWG enamelled copper wire BL28F 
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Additional items (continued) 


vcl “Tuning capacitor 140 to 300 picofarads (pF) FT78K 
Tuning knob FK41U 
8-pin DIL IC sockets (two required) BLITT 
4 x AA-size battery holder (long) HFSAC 
PP3-type clip for battery holder HF28F 


Plastic box approx. 158 x 95 x S4mm  LHS1F 
0.1 inch Veroboard, min. size 32 holes 
x 10 strips JP46A 

Plus 

Stranded insulated conductor for flying leads 

Multicore solder 

Materials for handle and speaker grille 

Double-sided sticky tape or Blu-Tack 

Sellotape 

Glue 

Four AA-size 1.5 V batteries 


22 The Colt 80 m receiver — 
Part 2 


The case 


Metal cases for the project are available from Maplin, telephone 01702 554 
161 (code XB67). From the photograph on p. 72 you can see the way the 
components are mounted, The audio amplifier is seen at the top right of the 
base, to the right of the tuning capacitor VCI. The next in this series will 
deal with the variable-frequency oscillator (VFO) and VCI. The current 
part deals with preparing the case to receive the components, 
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Figure 1 Fixing holes lor each module are best measured from each printed circuit board or matrix board 


Figure 2 Position the slow motion drive to allow viewing of the tuning dial 
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Figures 1 and 2 show the markings for preparing the front panel and base. 
АЙ che circuit boards and the tuning capacitor are mounted on the base 
using 10mm stand-off pillars with ЄВА bolts. The board locations are 
shown in Figure 1. The front panel control positions are shown in Figure 2, 
together with the small rectangular hole for viewing the tuning dial. 


The best way to mark out the holes for the boards is to lie the boards flat 
оп the base (before you've started soldering the components in) and 
marking the base through the holes in the boards. This minimises the scope 
for errors! 


A reduction drive is used between the tuning knob and the capacitor shaft. 
This is simply a gear mechanism that slows down the capacitor shaft by a 
factor of six compared with the tuning knob, and makes tuning very much 
easier. The recommended variable capacitor also has а pulley wheel 
mounted on the shaft. Glued to this wheel will be a scale marked with 
frequency and is visible through the rectangular hole in the front panel. 


The next рам... 


The variable-frequency oscillator and mixer will be added to the project. 


A simple transistor tester 


23 A simple transistor tester 


Figure 1 Circuit diagram of 
the transister tester 


Introduction 


Although transistors aren't used as much as they were before integrated 
circuits came along, a transistor tester is still a useful piece of test 
equipment to have around the shack. This design is about the simplest 
possible and will produce an indication of whether a transistor is giving any 
current gain; this does not necessarily mean that the transistor is perfect 
but that it is working to a certain extent. This tester will not test field-effect 
transistors (FETS). If you buy a bag of transistors at a rally, this tester is 
useful for giving a yes/no indication of which ones go straight in the bin and. 
which are kept for further use. 


How it works 


Figure 1 shows the simple wiring circuit. In order to explain the working 


of 


the circuit, a circuit diagram is shown in Figure 2, with the npn transistor, 
TRI, under test shown as part of the circuit. The pnp/npn selector switch, 


SWI, is omitted for clarity 
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Figure 2 Testing an npn 
transistor 


Any current that flows through the transistor, TRI, must flow from the 
battery, through the meter, M1, and through the protective resistor, R2. R2 
prevents excessive current flowing through the meter and damaging it. Even 
if there is a short-circuit between emitter and collector, the maximum 
current that will flow is given by the simple equation 


ПАА 
к 


where 1s the current flowing in amps, 
V is the battery voltage, and. 
R is the total circuit resistance in ohms. 
Putting in the correct values, gives 
9 
47 000 


0.000191 A, or 191 microamps (pA). 


The resistance of the meter, МІ, will cut this down a little more, but it is 
within the indicating range (200 pA) of the meter. 


n 


Figure 3 This shows how to 
wire up the tester 


A simple transistor tester 


As shown, with the push-button switch, PBI, open, a good transistor will 
not draw any current from the battery, and M1 will thus remain at zero. 
When PBI is pressed, a very small current is injected into the base of the 
transistor, If the transistor is working, it will produce a much larger current 
between the collector and emitter, and this current will also flow throu 
‘MI and R2, giving a significant reading on M1, showing that all appears to 
be well. If an appreciable current flows when PBI is open, then your 
transistor is suspect. 


Don't be put off by the apparently complicated switch, SW1. It is there to 
allow the other type of transistor, the pnp type, to be tested. All it does is 
reverse the battery connections, so that the emitter goes to the negative 
battery terminal for testing an npn transistor, and to the positive terminal 
for a pnp type! 

Most transistors in common use are of the npn type, which is why Figure 2 
shows the testing of an npn type. The connections to the different transistor 
encapsulations (shapes) are given in any good component catalogue. Avoid 
the trial-and-error method to discover the connections to a transistor. This 
is unscientific, and can be very frustrating, particularly if the transistor is 
faulty in the first place! 
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Construction 


The unit сап be built into a small plastic box, the components being 
soldered directly to the fixed terminals of the meter and the two switches; no 
circuit board is necessary! Use different colours of wire for the three test 
leads, and make sure you know which is which! Check the connections 
against the wiring diagram of Figure 3. When you are confident that all is 
correct, connect the battery and make sure there is no reading on the meter 
‘when nothing is connected to the crocodile clips! 


Find any transistor for which you know the connections and the type 
(npn or pnp). Set the npnipnp switch accordingly. Connect the three 
clips, making sure that they do not touch each other. A small reading оп 
the meter at this stage means the transistor is suspect; a large reading 
means itis not working and should be thrown away! Press PBI and watch 
the meter; a reading greater than half of full-scale indicates a good 
transistor If it is less than half, you may have a transistor with ‘low gain's 
it may be usable for non-critical applications, but if you are in any doubt 
= throw it away! 


Parts list 


Resistors: all 0.25 watt, 5% tolerance 
RI 100 kilohms (kO) 
R2 47 kilobms (kO) 


Additional items 
PBI Push-button switch 
SWI — DPDT (double-pole double-throw) switch 
MI Micro-ammeter = mot less than 200 pA full-scale deflection 
Crocodile clips (3 needed) 
PP3 battery and connector 
Plastic box about 10 x 7 x 3em 


Common types of transistor 


BCIOS, BC109, 2N2369A. 
These are small-signal npn types, used in audio amplifiers. They are in metal. 
cases (called TO18) and have a tab next to the emitter lead. Common types 
have a Вог C suffix (e.g. BC109C). The C suffix indicates a higher current 
gain than chose with a B suffix. The 2N2369A is specially designed for radio 
use at high frequencies, 


‘An introduction to transmitters 


2N3703, BC212L, BCY71 
‘These are pnp transistors, and so must be used with the collector and base 
negative with respect to the emitter. These three types are used in small 
amplifiers and audio oscillators. The first two have plastic encapsulations 
(TO92), while the BCY71 has a metal case (ТО18), 

BEYSO, BFYS1, BFYS2 

For slightly higher powers, these are ideal. They have been used in novice 
transmitters up to 600 milliwatts (mW). The TOS case is a scaled-up version 
of the TOIS case. They are all npn types. 

2N3055, 2N3773, TIPSSC. 

‘These are high-power transistors in bigger encapsulations. The thick metal 
ТОЗ case of the 2N3055 and 2N3773 is designed to bole to a heat sink, a 
large piece of metal which conducts the heat into the air more rapidly than 
the transistor itself can. The TIP3SC is made of plastic but has a thick metal 
tab by which it, too, can be bolted to а heat sink. 


24 An introduction to 
transmitters 


What frequency? 


Many everyday objects have a natural frequency of oscillation, This is called 
their resonant frequency. A wine glass will ring when struck gently; an 
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Figure 1 The basic electrical 
resonator. The energy in the. 
Circuit alternates between 
the inductor and the 
capacitor 
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empty wine bottle will sound if you blow across the top; a guitar string will 
vibrate when plucked. These are all examples of resonance, and the 
resonant frequencies will not change unless the objects themselves are 
changed physically in some way. These are resonances in sownd; we are 
primarily interested in electrical resonances, 


The basic electrical resonant circuit is the combination of an inductor (coil) 
and a capacitor, as shown in Figure 1. 


Опов x162 


A pulse of energy applied to this tuned circuit will make it ring (oscillate) at 
its resonant frequency. The energy in the circuit transfers between the 
inductor and the capacitor every cycle of the oscillation. Just like the wine 
glass, its oscillation dies away because it is losing some energy to its 
surroundings = it is transmitting! The frequency of the resonance depends 
оп the values of L and C. 


Keeping it going 
Ie want to keep the cee онай ater than having i die away, we 
mrt supply the cle wih jam enough сызар pace the а lot 
Todi by radiation and by loses in the cca ale Because of chis, you wil 
fd in all oscillator circuits, a transistor, valve or FET working with the 
tuned cci tà provide hi exa energy 


As it stands, of course, even with its transistor, our oscillator will not radiate 
very far. Connecting an aerial to it, and a Morse key to interrupt the power 
supply, it would become a very low-power CW transmitter. Add a couple 
more transistors to form a radio-frequency (RF) amplifier, and you have the 
basis of a simple low-power (QRP) transmitter. 


Resonant circuits can also be made using quartz crystals; these work at the 
crystal frequency only, and this is marked on the crystal case. 


Figure 2 The curent path is 
interrupted when relay is 
energised as shown above 
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A tiny spark transmitter 


This is a simple piece of test gear that will increase your knowledge and 
understanding of resonance. You can use it to estimate the resonant 
frequency of most of the inductorlcapacitor (LC) tuned circuits that you 
build. The circuit is shown in Figure 2. It operates around a relay. Any relay 
that operates from a 6 V to 9 V source and has contacts which are normally 
closed (i.e. closed when the battery is not connected). Fit the relay, a toggle 
switch and the battery in a metal box, and connected up as shown in the 
diagram. Some foam rubber inside the box may help to reduce the escaping 
noise of the relay. A small hole in the side of the box enables the 2-turn loop 
to emerge. This should be about 40 mm diameter, made with insulated wire. 
Switch on; there should be a loud buzzing noise from the relay. If not, you 
have probably chosen the wrong contacts on the relay! 


When it is working, bring the loop close to the aerial of a radio — it should 
produce a loud noise from the speaker! 


How it works 


When you switch on, current flows through the relay contacts and through 
the relay сой, The relay operates and opens the contacts, causing the relay 
to ‘drop out’. When it does, the circuit is completed again and the contacts 
are opened, and the cycle repeats, Each time the relay contacts open, there 
is a small spark between them, causing very rapid current surges through the 
‘wire loop. This makes the loop transmit RF energy, very briefly. In the early 
days of radio, this type of circuit was known as a spark transmitter. 
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Figure 3 Experiment with 
the spacing between the 
loop and the tuned circuit 
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Make a tuned circuit 


Use a discarded toilet-roll centre, and wind about 10 turns of enamelled 
copper wire round it, keeping each turn close to the next. Scrape off the 
enamel for about 1cm at each end, and solder а 100 picofarad (pF) 
capacitor (or a variable capacitor of about the same value) between the 
ends. The resonant frequency should be about 10 MHz. If you have used 
fewer turns or a smaller capacitor, the frequency will be higher 


Measuring the resonant frequency 


Set up the buzzer as shown in Figure 3, with the loop around one end of 
your сой. Then make a similar loop, solder it to the end of a piece of coaxial 
cable going to the aerial socket of a calibrated receiver. Set the buzzer going, 
tune the receiver around 10 MHz, and search for the maximum noise level 
from the speaker. When you have found it, move the two loops as far away. 
as possible from the main coil. This is called reducing the coupling between. 
the coils, and it may result in a slightly different, but more accurate, 
resonant frequency. 
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Parts list 


Any small relay which operates between 6 V and 9V 
Metal box = do not use a plastic box! 

9 volt battery and connector 

On/off (SPST) toggle switch 

Plastic foam, as required 
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Figure 1 Stages of direct- 


Part 3 


Introduction 


їп Part 2 we marked out the case ready for installation of the modules 
‘when they are completed. In this part, the building of the variable- 
frequency oscillator (VFO) and mixer will be described. This will produce a 
type of receiver known as direct-conversion, because it converts the radio- 
frequency (RF) signal directly into an audio-frequency (AF) signal which we 
can hear in a loudspeaker after amplificat 

system is shown in Figure 1. The modifica 
superheterodyne receiver will be left until later 


The direct-conversion receiver covers the 80 metre amateur band and will 
receive both Morse (CW) and speech (SSB) signals. The audio amplifier was 
covered in Part 1, so your Colt is rapidly taking shape! By the time your 
construction has reached the end of this part, you will have a receiver ready 
to use, even И the project is not yet complete! 


The direct conversion process 


Like most things in radio, the principles of direct conversion are not 
difficult. From the aerial, the signal we want to hear is selected by the tuned 
filter, which rejects the signals we don’t want. The signal then enters the 
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mixer, along with the signal from the VEO. The VEO produces a sine wave 
whose frequency can be varied across the whole of the 80 metre amateur 
band (3.5-3.8 MHz), by turning the knob on the tuning capacitor, VCI 
The mixer produces, at its output, two signals; one signal is at the frequency 
of the sum of the signal and VFO frequencies, the other is at the differen 
of the two frequencies. It is the latter that we want. Lers look at the 
numbers involved. If the signal is at 3650 kHz and the VFO is at 3651 kHz, 
then the sum frequency is 7301 kHz, and the difference frequency is 1 kHz. 
If we feed the output of the mixer into our audio amplifier, the 7301 kHz 
signal is automatically removed (it is far too high to be considered an audio 
signal!) and the resulting 1 kHz signal is amplified and fed to the speaker, 
producing а note which we can hear! 


Building the VFO 


Figure 2 shows the circuit of the VEO. It is a tried and tested circuit, and 
should work first time. It uses a field-effect transistor (FET) for TRI, the 
oscillator itself. REC is a radio-frequency choke, a coil of wire which will 
pass a direct current (DC) but which will prevent radio-frequency (RE) 
signals getting through, 


АШ УРО» have a tuned circuit which, in this case, is formed by the coil L1 
and the capacitors C1 and УСІ. The frequency will also be affected to some 
extent by C2, C3, C4 and C5, Transistor TR2 is an emitter follower, a stage 
which gives no voltage gain but provides a good buffer stage, isolating the 
VEO from the effects of the stages that follow it. When building a VEO, the 


Figure 2 The variablefrequency oscillator uses a field-effect transistor (FET) 


82 


The Colt 80m receiver - Part 3 


parts must be securely mounted. If components move, so does the 
frequency! At worst, the oscillation will become unstable and the VEO will 
be useless. Keep the component leads as short as possible = this improves 
their mechanical stability as well as their electrical stability! 


Mount the parts on the printed-circuit board (PCB) or matrix board and, 
‘when completed, the VEO should look like the one shown on the left in the 
photograph on p. 72. Make sure that TRI, ТА? and D1 are the right way 
round. 


‘On completion, check the component positions then mount it in the case as 
shown in the photograph, to the left of the tuning capacitor when viewed 
from the rear. The VFO coil, L1, will need some adjustment, but that will 
have to wait until the mixer is built. Connections to the other boards are 


made with screened cable 


The mixer board 


So far, we have an audio-frequency (AF) amplifier and a VFO; the addition of 
a mixer board gives us a complete direct-conversion receiver for 80m. The 
mixer circuit diagram is shown in Figure 3. Let's follow the signal path. 


(© From the aerial, the RF signal goes to the gain control potentiometer, 
RV1. This reduces very strong signals, to prevent them overloading the 

* To select the required band of signals, a bandpass filter is made up of RE 
transformers T1 and T2; these are tuned by C1 and C3, and are coupled 
together by C2. 


ers 
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Figure 3 The mixer board has a bandpass filter and stabilised supply 
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‘© After the filter, the signal is coupled into the integrated circuit (IC) mixer 
type NEGO, by the capacitor C4. Capacitors C$ and C8 decouple the 
supply line, to prevent unwanted signals on the supply from disturbing 
the VEO operation. The use of the term decouple is exactly the opposite 
of couple; when two circuits are coupled together, the signal passes from 
опе to the other; when two circuits are decoupled, signals cannot pass 
from one to the other. 

‘© The NEG02 works with a 6V supply; it is produced here from the 9V 
supply by the Zener diode ZD1 and the resistor R1. 201 operates at 
62 V, and gives a steady output for the mixer. The audio output from the 
mixer appears at pin 4 or ICI. This is taken to the audio amplifier board 
via C9 and the volume control (see Part 1). 


ге must stil be taken to insert some components the right way round. 
These are the electrolytic capacitors, C8 and C9, the Zener diode, 7151, and 
the integrated circuit, ICL. Check all component positions and make sure all 
your soldered joints are bright and shiny. 


Putting it together 


The interboard wiring, shown in Figure 4, uses screened cable; ideally, this 
should be thin coaxial cable, but screened microphone cable is suitable, The 
diagram shows how the two controls, the RF Gain and Volume, are 
connected to the boards. The leads marked ‘+9 V" are all connected to the 
battery supply via a miniature on/off toggle switch. Double check all 
connections before connecting the battery. 


Setting the VFO 


Very litle adjustment is needed to get the receiver going. Firstly, the VFO 
must be adjusted to cover the required band, in this case 3.5-3.8 MHz. 


If you have a frequency counter, connect it to the output of the VEO. If you 
haven't, read this part anyway so you understand the process, then another 
means of setting the VFO will be given especially for you! Rotate VCI until 
the vanes are fully meshed. Very carefully, adjust the core of the VEO coil 
(LI) with a plastic trimming tool so that the frequency approaches and. 
settles at 3.500 MHz. When you rotate VCI, the frequency should increase 
to at least 3.800 MHz at the far end of its travel 


In the absence of a frequency counter, borrow a communications receiver, 
set it for SSB reception (USB or LSB) on exactly 3.500 MHz. Set VCI with 
the vanes fully meshed and turn the core of L1 in both directions until you 
hear a whistle in the communications receiver. Rotate the core so that the 
whistle reduces in frequency. Ie will eventually fade out at around 200 Hz; 


Figure 4 Make sure that 
interconnections between 
the boards are correct, 
including cable screens 
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turn the core a little further and then leave it at that position. Rotate VCI 
sight to the other end of its travel, and search for the whistle with the tuning. 
knob of the communications receiver. Check that the VFO frequency is at 
least 3.800 MHz. 


Then, whichever method you are using for frequency measurement, mark 
the dial with frequency steps of SOkHz. Setting and calibration are 
finished! 


Setting the mixer 


Again, there are various ways of doing this. If you have a signal generator, 
inject a signal at a frequency within the 80m band, and adjust the cores of 
Т1 and T2 sequentially for maximum output. 
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Ifyou haven't a signal generator, connect an aerial to the mixer input, set the 
RF Gain to maximum (fully clockwise), and find a consistent signal. Adjust 
the volume control to a comfortable level. Rotating the core of T2 with your 
trimming tool, maximise the output. Then do the same with T1, although 
this will have much less effect. Find another station, and check that the 
positions of the cores aren't too different for a maximum signal. 


You may find that your receiver benefits from the insertion of an aerial 
tuning unit (ATU) between the aerial and the input, to compensate for the 
impedance of your aerial not being 500. A design for such an ATU is 
presented in another part ofthis seris, Ifthe signals are still weak, connect 
the ATU to the junction of C1 and C2 via a 100 pF capacitor. 


Try listening! 

Remember that 80m is a variable band. During daylight hours, your will 
hear Mors inal at th lower ead ofthe bina, d some Bish atd cocer 
Continental tons between 37 and 3.8 MHe' n the evenings ation ир 
301000 miles away should be heard. Look for Novices around 3.7 MHZ! 


Parts list - VFO board 


Resistors: all 0.25 watt, 5% tolerance 


RI 100 Kilohms (k) 
R2, RS, Ré 100 ohms (Q) 
R3, R4 10 kilohms (k) 
RVI 1 kilohm (КО) linear 


12 picofarads (pF) polystyrene 
100 picofarads (pF) polystyrene 
470 picofarads (pF) polystyrene 

1 nanofarad (nF) polystyrene 

10 nanofarads (nF) polystyrene 
100 picofarads (pF) min. ceramic 
140 + 140 picofarads (pF) variable 


Semiconductors 
TRI MPF102 FET 
TR2 BC182 npn 
Di 1N914 silicon 
Inductors 
m Toko KANK3334 
REC тан RF choke 
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Parts list — mixer board 


Resistors: 0.25 watt, 5% tolerance 


RI 1 kilohm (kO) 

VRI 1 kilohm (КО) potentiometer (linear) 
„C3 47 picofarads (pF) min. ceramic 

с 3.3 picofarads (pF) min. ceramic 

са 100 picofarads (pF) min. ceramic 

cs 100 nanofarads (nF) min. ceramic. 

© 10 nanofarads (nF) min. ceramic 

cs 220 microfarads (pF) electrolytic 16 V 

© 1 microfarad (pF) electrolytic 16 V 


Integrated circuit 
ICI Philips NEG02 or NE6O2A 


Additional items 
TUT2 Токо KANK3333 
On/off switch. 
Miniature toggle switch 


The next рам... 


The IF amplifier and the Beat- Frequency Oscil 
the Colt into a superheterodyne receiver 


tor will be added to convert 
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26 A two-way Morse practice 


system 


Introduction 


It is said that the pleasure of sending and receiving Morse code more than 
compensates for the learning effort needed. Transmitters for Morse code 
can be much simpler than those needed for any ofthe speech modes. 


Many people choose to learn sending and receiving on their own. It can be 
much more fun if you have someone to learn with you, and it is for this 
reason that the following project arose. It comprises just one small circuit, 
and you build an identical circuit for each of the people who want to learn 
‘with you. All the individual circuits are connected with their output leads in 
parallel, as the two-way circuit of Figure 1 shows, 


A simple circuit 


This diagram shows two identical circuits, as would be used if two people 
wanted to learn together. The circuit centres around our old friend the 
NESSS integrated circuit (IC). As it is connected here, it works as an astable 
multivibrator, a daunting name for what is essentially an oscillator. Each 
circuit is self-contained, having its own battery, Morse key, sounder and 


ES 


Figure 1 The circuit diagram shows two stations, But you could connect several more И needed 
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plastic box. The Morse key makes and breaks the power supply to the 
circuit, thus turning on and off the note emitted by the earpiece. The 
frequency of the note is controlled by the variable resistor RV1, resistors R1 
and R2, and the capacitor СІ. The range given by RVI is approximately 
from 500 Hz to 2200 Hz. 


R3 protects the output of the IC against accidental shorting either to the 0 V 
or to the 9V supply rails. For best results, a crystal earpiece or high- 
impedance headphones should be used. You could try Walkman-type 
headphones, but the volume may be too low for you. 


The units may be interconnected with thin twin cable (the sort used for 
wiring doorbells) and can be comfortably separated by 25m, more than 
enough to communicate between rooms, or even with a neighbour! 


In use 


When an operator presses his key, the note is heard by himself and by 
everyone else who is connected. If more than one key is pressed at the same 
time, two or more notes are heard by everyone! It helps if each person 
adjusts his own potentiometer, RV1, to give a note which is different from 
the others. When one operator stops sending, the other can start 
immediately, without pausing to change from transmit to receive. In 
practice, this technique is known as full break-in. 


The current drawn by the circuit is only 10 milli-amps (mA) when the key 
is down, meaning that the life of a typical PP3 battery will be virtually its 
shelf-life! No switch is needed, because the key acts as the switch. The 
current drain will be even less if the NESSS is replaced by an ICM7555 
It has exactly the same pin connections as the NESSS, so no circuit 
modifications are needed, 


The circuit board 


The circuit is constructed easily on a small piece of Veroboard of the copper- 
strip type. Figure 2 shows the layout of the prototype, the board measuring 
18 holes by 10 strips. Be aware that there is no row ‘I’ when you are 
transferring mental images of where the parts are to real positions on the 
board! Break the copper tracks where shown with a 3mm (5 inch) twist 
drill, rotated carefully between thumb and forefinger. Hold the board up to 
a bright light to make sure that the tracks are completely broken and that 
there are no fragments of copper swarf shorting adjacent tracks. Then, 
solder in the wire links shown in Figure 2, followed by the resistors, RV1, 
and the capacitors, СІ and C2. Solder the battery connector leads to tracks 
А and G, С being positive. Use insulated wire to connect from the board to 
the jack sockets used as connectors for the key and the earphones. If you use 
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@ Cut n copper rack e Solder Insulated wi 


Figure 2 The Morse Duet is an easy project to build on stripboard (Veroboard) 


different sized jack sockets (Le. 2.5 mm and 3.5 mm) you won't plug the 
earphones into the key socket! A two-serew terminal strip is useful to 
connect the cable runs between operators. 


The key 


The circuit is designed to be used with a straight key (one that moves up and 
down). It is a requirement of the UK Morse test that a straight key is used, 
зо it is very sensible to learn sending with a straight key before you try 
anything more complex! You will find many to choose from at rallies. 


Parts list 


Maplin 
For each board, you will need: ‘order codes 
Resistors: all 0.25 watt, 5% tolerance 
R1,R2 10 kilohms (k мк 
R3 1 kilohm (КО) MIKO 
RVI 100 kilohm (kf) min. preset UHO6G 
(horizontal mounting) 
Capacitors 
cl 22 nanofarads (nF) ceramic, 25 V WX78K 
a 47 nanofarads (nF) ceramic, 25 V RA47B 
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Integrated circuit 


ICI — NESSS Quee. 
Additional items 
8-pin DIL socket BLITT 
Jack plug and socket 2.5 mm. HETGH, HE78K 
Jack plug and socket 3.5 mm. HESOB, 
Battery type PP3 
Battery connector HF28F 
Plastic box with lid 114 x 76 x 38mm LHI4Q 
Veroboard 0.1 inch with copper strips 
18 holes x 10 strips JPAGA. 
Terminal strip (two section) FE78K 
Crystal earpiece LB2SC 
Morse key 


27 The Colt 80 m receiver — 
Part 4 


Sensitivity and selectivity 


Figure 1 shows the block diagram of the receiver. If you look closely, you 
will see that it is two similar circuits, one after the other. The incoming 
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Figure 1 This is how the diferent stages of the Colt go together to make а superhet receiver 
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signal is filtered and fed to a mixer where it is combined (mixed) with 
the signal from the variable-frequency oscillator (VFO). This oscillator 
operates at a frequency which is 455 kHz higher than the incoming signal 
from the aerial, and the mixer output is therefore at a frequency of 
455 kHz. If you are not sure about this, please refer to the section “The 
direct conversion process’ in Part 3 of this project. This new frequency is 
called the intermediate frequency, or IF. This frequency doesn't change; 
the tuning is accomplished by the VFO, and the mixer output is always at 
455 kHz. The extraction of the audio signal from the IF signal is identical 
with the direct conversion process which is used in your existing 


This may seem a long-winded way of doing things, but it has its advantages. 
A receiver must have a good sensitivity, or gain, so that it can receive very 
‘weak signals. In very general terms, it is easier to handle low-frequency 
signals than it is to handle high-frequency signals. We are changing our 
signal frequency from around 3.6 MHz down to 0.455 MHz (455 kHz), 
which is much lower and can be filtered and amplified relatively easily. A 
second advantage is that it is easier to provide gain at a fixed frequency than 
at a variable frequency. Remember that the IF is fixed, and providing gain 
is, again, relatively simple. 


Our receiver also needs good selectivity the ability to separate (or select) 
опе station from another very close to it in frequency. This requirement is 
significantly simplified by the fact that the IF is fixed, and a good filter in the 
IF circuits can do wonders for the rejection of adjacent-frequency stations! 
Several stages of IF amplification and filtering are possible їп more 
adventurous designs, 


The filtered signal at 455 kHz passes to another mixer which has an 
associated oscillator, usually called a beat frequency oscillator (BFO). When 
receiving CW (Morse) signals, ће BFO is usually tuned about 1 kHz above 
ог below the IF (i.e. at 454 or 456 kHz) to produce a 1 kHz beat note as the 
audio signal. This signal is then amplified and fed to a loudspeaker or 
headphones 


Figure 2 The IF board is 
connected between the 
mixer and audio amplifier 
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The circuit 


Figure 2 shows the circuit of the IF section shown in the photograph on p. 
94; this section is added to the existing circuit to make it a superhet. The 
existing mixer board (described in Part 3) is used as the first mixer. Between 
it and the audio amplifier is connected the new IF board. 


The signal output from the first mixer (at 455 kHz IF) is fed into a crystal 
filter, the most expensive part in the whole receiver. It provides the 
selectivity which makes the Colt such a good receiver. Another NE602 
mixerloscillator chip follows the filter. The oscillator section is controlled by 
the tuned circuit in T1, the frequency of which can be altered by rotating the 
core inside the coil. Once set, it remains fixed. 


At this stage you should have built the first mixer and the audio amplifier, 
and proved that they both work by using the circuit as a direct-conversion 
receiver, When you have finished constructing and checking the IF board, 
you will need to add it to your existing circuits. 


Adjusting and testing 


There are three pairs of connections to the IF board — the 9 V supply leads, 
the input leads and the output leads. The IF board should be mounted оп 
the metal baseplate, along with the other boards. In making the following 
connections, make absolutely sure that the braid of each piece of coaxial 
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cable is soldered to the correct connection on cach board. The same applies 
to the polarity of the 9V leads. Disconnect the screened lead which 
presently goes from the first mixer board to the AF amplifier at the amplifier 
end. Connect it instead to the input of the IF board. Connect a new piece of 
screened cable from the IF output to the vacated AF input. Now connect the 
9V supply leads to the same points as the supply leads from the other 
boards. Check these newly made connections. 


You should have confidence at this point that things should be right. After 
all, you have tested the direct-conversion process and you know it works. 
АШ that you are now testing is the IF board. This is the attraction of building 
a receiver in modules, working from the speaker backwards, and testing as 
you go! 

The VFO and BFO need to be correctly adjusted. Mesh the vanes of the 
tuning capacitor and, using the same frequency measurement method as you 
did originally, set the VFO frequency to 3.955 MHz (which is 3.500 МНЕ + 
0.455 MHz, if you hadn't guessed!). The BFO can be set using a frequency 
counter, but it is just as good to set it by listening to SSB or CW signals. A 
high-pitched hissing sound should be heard in the speaker. As you rotate the 
core, the pitch should reduce, go through a minimum, then increase again 
Set the core at the minimum pitch position, You may want to readjust the 
two cores a little as your listening skills improve but, once you are happy, 
they will never need to be altered again! 


In conclusion. . . 


You should now have built a superhet receiver capable of excellent results. 
Je uses the same type of circuit as that found in far more advanced receivers. 


A simple crystal set 


"The superhet is far more sensitive than the direet-conversion type, and can 
weed out those elusive DX stations, You may have found that a station will 
appear at two places on the dial of the direct-conversion receiver; you will 
have no such problem with the superhet. 


Parts list 
Resistor 
RI 1 kilohm 0), 0.25 wate, 5% tolerance 
Capacitors 
C1, C2 10 nanofarads (nF) min. ceramic 
CX C6 100 nanofarads (nF) min. ceramic 
с 22 nanofarads (nF) min. ceramic 
cs 1 microfarad (pF) 16У electrolytic 
© 220 microfarad (uF) 16 V electrolytic 
Integrated circuit 
1C1 NE602 
Additional items 
ZDI Zener 62V 0.5 watt 
En Crystal filter, Murata CEMASS]. 
т ‘Tuned inductor, Toko YHCS11100AC 
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Figure 1 Circuit diagram of 
the crystal set 
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Design and construction 


The circuit diagram of Figure 1 shows the simplicity of the circuit. The 
prototype was constructed on a wooden baseboard with an aluminium 
front panel, although this could be made of wood if you prefer 


Winding the coil always causes the most groans but when finished, gives the 
most satisfaction, The construction of the coil is detailed in Figure 2. A 
discarded toilet roll centre is an ideal former on which to wind the coil. The 
coil will take up about 7 ст of the length of the tube, so assuming the tube 
is about 11em long, the ends of the coil will be about 2em in from each end 
of the tube, 


The aerial coil, the primary winding of this radio-frequency (RF) trans- 
former, is made from about 30 turns of 26 SWG enamelled copper wire, 
‘wound on the matchstick ribs. These ribs should be about 2em long, and 
are glued on top of the end of the secondary сой after the secondary coil has 
been wound. The secondary winding has 140 turns with taps every 10 turns 
for 70 turns. This coil covers most of the length of the cardboard tube. To 
make your coil-winding easier, here are some tips for completing the coil 
and still having some hair left at the end! 


Support the reel of wire on a dowel rod or pencil, clamped in a vice or 

held rigid in a vertical position by some other means. Don't leave it to 
trail around on the floor. 

‘© Have a small piece of sandpaper handy to remove the enamel from the 
copper wire, starting with the end coming from the reel. Remove about 
lem only, until the shiny copper is visible all round the end of the 


Figure 2 The coil is 
mounted on a cardboard 
Шве as shown. Ead size is 
not too important. Try 
differen taps for best results 
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‘© This part is the most difficult of all. Seasoned coil winders may have their 
own favourite ways of doing this, but for first-timers, play it safe and do 
it this way! Have a second bobbin (or a piece of stout card) ready, on 
which you will need to wind the wire loosely while you prepare the taps. 
Then, starting from the free end of the wire, measure 125 em and, at this 
point, remove about 2cm of the enamel with the sandpaper. Bend the 
wire firmly back on itself in the middle of the bared area, and tin (cover 
with solder) the exposed copper. This is your first tap. Then repeat this 
six more times at 125 ста intervals, thus giving you seven taps; wrap the 
wire as you go, on to the second bobbin or piece of card. After the seven 
taps, you are half-way down your coil so, ко begin winding it in earnest, 
wind the wire carefully from the second bobbin or card back on to the 
original reel of wire. 

‘© Looking at Figure 2, make two small holes about 3 mm apart, about 2cm 
down from the top of the tube, where wire C will be entering, Poke the 
end of the wire into one hole, then bring it out again through the other; 
leave about 10 em of wire on the free end. Loop this wire in and out once 
more, thus anchoring the wire firmly 

‘© Then, begin winding; keep the wire tight and make adjacent turns touch 
neatly. As you pass each tap, make sure it sticks outwards while avoiding 
flexing the wire too much; the wire is inherently weak at each tap. 

ө When you reach the last 10 em of wire, stop. Put two more holes, like the 
first, beside your stopping point, and anchor the end, D, of the coil in the 
same way as you did with end C. The secondary winding is complete. 
Take a break affer you have completed the next step! 
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€ Prepare the six matchsticks for supporting the primary coil and glue these 
every 60 degrees around the end of the coil at D. Remove the enamel 
from the free end of the new copper wire on your reel and, using your 
favourite quick-drying cement, put a drop over the wire on one of the 
matchsticks, leaving 10cm free as before. If you are using 26 SWG 
enamelled copper wire, its diameter is 046mm, so 30 turns should 
occupy 14-15 пип of the 20mm matchstick length. This will allow you 
to position the glued point such that the coil will be roughly in the centre 
of the matchsticks. When the glue has set, wind the 30 turns and anchor 
this end of the coil in the same way. Then remove the enamel at the end 
of the 10cm lead, 


Assembly 


The coil former can be screwed to the baseboard at each end, before the 
front panel is screwed to the baseboard! As the photograph on the next page 
shows, the tuning capacitor is mounted in the centre of the front panel. Five 
solder tags (or drawing pins as a last resort) should be serewed into the 
baseboard. The two to the left of the photograph are the connections to the 
earphones, the two along the rear edge have the diode, D1, soldered to 
them. One end of the diode (and, for once, you can connect the diode either 
way round!) is connected to one earphone tag. The other end has a flying 
lead of about 10cm attached to it and terminated in a crocodile clip which 
is used to connect to one of the taps on the coil. The fifth tag secures the end, 
A, of the primary coil, to which you will attach the aerial. The earth tag оп 
the tuning capacitor Cl, serves as an anchor point for the ground 
connections to B and D and to the other earphone tag. 


Use 


The longest piece of wire you have available to use as an aerial should be 
connected to the aerial tag just mentioned. Ifyou can connect the earth tag of 
the tuning capacitor to a good electrical earth, this will help also. You should 
be able to hear something as you turn the tuning knob. Try adjusting the 
tapping connections on the coil = change only one at a time, or you will never 
find the optimum positions. You now have a fully operational crystal set! 


Simple it may be, but this circuit illustrates some important principles which 
are used even in the most expensive receivers. Firstly, the coil, L1, and the 
capacitor, C1, form a tuned circuit which resonates at the frequency of the 
station you have tuned in, This selects the signal you want to hear. The 
modulation on this signal is removed by the detector, D1, and fed to the 
earphones, which act as transducers, turning the electrical energy into sound 
energy which you can hear. It doesn’t need a battery or other power supply 
either! 


A simple crystal set 


Parts list 


Capacitors 
C1 — Variable capacitor of between 200 and 500 picofarads 
(pF) maximum 
C2 — 100 picofarads (pF) min. ceramic 


Additional items 
DI — Germanium, type OA47 or OA90. 

High impedance crystal earphone (not Walkman type) 

Tuning knob 

Wooden base, approx. 110 mm square 

Aluminium (or wood) front panel, approx. 80 x 100mm 

Cardboard tube (toilet roll centre], about 110 mm long, 
40mm diameter 

Reel of 26 SWG enamelled copper wire for both 
windings of L1 
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29 A crystal calibrator 


Introduction 


А crystal calibrator is a device that produces oscillations of a precise 
frequency which are rich in harmonics. A harmonic is an integer multiple 
of the fundamental frequency; for example, if our fundamental frequency 
was 100kHz (as it is in this circuit, there would be harmonics of this 
frequency at 200 kHz, 300 KHz, 400 KHz, and so on. These harmonics can be 
used, when picked up by any receiver, to calibrate that receiver, as the 
harmonics are quite accurate in frequency (see later for an assessment of 
accuracy). However, a gap of 100 kHz between harmonics is rather wide for 
most purposes, so we reduce this frequency to 25kHz, so that the 
harmonics are then 25kHz apart, thus producing a much more useful set 
of marker points. А calibrator such as this is often called a crystal marker, 
producing these marker points from 25 kHz to beyond 30 MHz. 


The circuit 


The circuit diagram is shown in Figure 1. The circuit around TRI is the 
fundamental oscillator, and its frequency is controlled by the quartz crystal, 
X1. Even crystal oscillators are not 100% accurate, and the small trimmer 
capacitor, TCI, is able to ‘pull’ the frequency to one which is nearer the 


Figure 1 Circuit diagram of the calibrator which uses easily obtainable components 
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A crystal calibrator 


correct one. TR2 is a buffer stage, which isolates the oscillator from the rest 
of the circuit. It acts as a switch, and applies a good signal (switching 
between 0 and 5 V) to the input of ICL 

ICI is an integrated circuit which can be connected to do several things. It 
is connected here to divide the incoming frequency by a factor of 4, 
producing on pin 9 an output frequency of 25 kHz. 


The combination of R6, C4 and D1 produces a supply of 5 V for IC1; it would 
be damaged if the battery voltage were applied to it. You will no doubt be 


ready to assemble the circuit, so here is some information for you. 


Construction 


If possible, always build a circuit in individual stages, which you can test as 
you go along. It is not always easy in small projects like this, but even the 
crystal calibrator can be split into two for construction and testing. 


It is an ideal project for assembly on Veroboard of the copper-strip types the 
prototype layout is shown in Figure 2, on a board measuring 11 holes by 24 
strips. Fist ofall, remove the copper strip at the locations shown, using a 
3mm drill rotated between the fingers. Hold the board up to the light to 
ensure that there are no pieces of copper swarf bridging adjacent strips, and 
that the copper is completely removed where it should be! Assemble the 
circuit from left to right, but do not wire up anything around ICI. Be aware 
that the diagram shows the board from the component side. Although you 


Figure 2 Stripboard, such as Veroboard, should be cut as shown to approx. 62 x 28 mm 


Ll 


Radio and Electronics Cookbook 


102 


can use virtually any kind of erystal, you will need to mount it firmly. If you 
usea small one, it can be soldered directly in position on the board. With one 

elope, you will need a B7G valveholder. Be prepared to mount 
a metal container; the prototype used an (empty) tin of tuna! The 
valveholder mounts well on any metal сазе. 


Disconnect the aerial of your receiver, and replace it with about 30cm of 
wire laid near your oscillator circuit. Connect the battery and switch on. 
Tune the receiver around until you can hear a whistle on SSB. Rotate the 
tuning knob to reduce the frequency of the whistle and, as the whistle 
becomes too low to hear, you have reached one of the calibration markers, 
and your frequency will be an integer multiple of 100 kHz. If you are 
already using a calibrated receiver, you will be able to verify this. Going up 
‘or down in frequency should locate another marker 100 kHz away, and so 
‘on right through the receivers tuning range. If the signals coming from the 
circuit are very weak, switch off the calibrator and connect another 30cm. 
piece of insulated wire to the collector of TR2, and lay it close to (but not 
touching) the wire from the aerial connector. Switch on an try again; you 
should not now have a problem! If you have access to a multimeter, check 
that the voltage at the collector of TRI is very close to 5 V. If it is close to 
9 V, you have connected the diode, D1, the wrong way round! 


Having verified that the oscillator is working, you can now wire up the 
integrated circuit socket, being careful to put the notched end of the socket 
pointing towards R4, the collector resistor for ТКО. 


Check your connections around ІСІ, and when you are satisfied that they 
are correct, line up ICI with its socket, making sure that the notched ends 
are together, and press down gently to insert the IC into its socket. Insert the 
30em piece of insulated wire into the output socket, connect the battery and. 
switch on. You should still hear whistles in your receiver, but now they 
should be 25 kHz apart, rather than 100 kHz apart. 


All that now remains to be done isto mount the circuit rigidly inside whatever 
casing your have chosen. Make sure that none of the connections under the 
board touch the metal case, and secure the valveholder, on/off switch and 


‘output connector to the case. You now have a completed crystal calibrator. 


Calibration 


The simplest way to calibrate your circuit is with a frequency counter. Most 
clubs will have one of these and, if not, will know someone who has! Connect 
it to the collector of TR2, where the frequency should be 100 kHz. Do not 
connect it to any part of the circuit around TRI, or you may alter the 
frequency you are trying to measure! If the frequency is not exactly 
100.000 kHz, rotate TCI until it is (or is as close as you can get it). Now your. 
calibrator is as accurate as the counter with which you have calibrated й, 


А crystal calibrator 


Accuracy 


Despite your best efforts at calibration, by whatever means, your crystal will 
impossibility. Ie 
is usual to express the accuracy of a crystal in parts-per-million (ppm), and 


never have a constant frequency. Such a thing is a scienti 


it is governed by many things, principally its temperature. You will be very 

ppm. 
Expressed in figures, it means that the true frequency can be anywhere 
between 99.999 kHz and 100.001 kHz, ie. within 1Hz of the correct 
frequency. 


fortunate if your circuit maintains an accuracy better than about 


Although this may seem more than adequate, itis as well to remember that 
the accuracy degrades asthe frequency increases. At 1 MHz the error will be 
210 Hz and at 10 MHz it will be #100 Hz, At 30 MHz it will be 300 Hz. 
Even so, this should be acceptable for most non-critical applications. 


Parts list 


Resistors: all 0.25 watt, 5% tolerance Maplin code 
RI 180 kilohms (kO) КИЯ 
R2 15 kilohms (КО) MISK 
R3 6.8 kilohms (К) Mk 
R4 1 kilohm (kO) MIKO 
RS 2 kilohms (kQ) моко 
Ré 150 ohms (0) MISOR 

Capacitors 
C1, C2, C3 1 nanofarad (nF) or 1000 picofarads (pF) WX68Y 
C4 100 nanofarads or 0.1 microfarad (uF) YR75S 
cs 12 picofarads (pF) WxAsy 
Ta 60 picofarads (pF) trimmer WL72P 

Semiconductors 
TRI, ТКО 2N3904 npn QR28F 
1C1 7473 ог 741573М dual JK flipflop YESOH 
Di 5.1V 500 mW Zener QHO7H 


Additional items 
100 kHz crystal 
B7G valvehold, 


(found at most rallies) 


Li-pin DIL IC socket BLISU 
Phono socket. YwosG 
PP3 battery connector HE2SF 

PP3 battery 

On/off switch FHOOA 
Veroboard JP47B 


Metal case as required 
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30 A simple short-wave 


Figure 1 Just two simple 
stages make up the circuit 
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receiver — Part 1 


Introduction 


No apologies for yet another design of short-wave radio. This is the beauty 
of our hobby - there is always something new to try. Not all circuits operate 
in the same way; not all circuits work equally well; sometimes a simple 
design suits the operator better than a complicated design. So here is 
another one for your consideration; it's а good project for a novice, and a 
good one-evening project for someone more experienced, 


A basic description 


Figure 1 gives the block diagram of the receiver, which emplo 
regenerative detector, one of the earliest techniques by which excellent 
selectivity (the ability to separate two stations very close in frequency) could 
be combined with good sensitivity (the ability to pick up very weak stations) 
using a very simple circuit, The receiver falls into the category known as 
tuned radio frequency (TRE), meaning that the whole circuit (prior to the 
extraction of the modulation from the carrier) operates at the incoming 
radio frequency. In other words, it is ло! a superhet. 


As you can see, the regenerative detector has what is called a feedback loop, 
‘which feeds a small amount of the output signal back to the input. You have 
heard the effects of feedback with a public address system, when the 
microphone gain is too great - everything becomes very loud and then 
bursts into a deafening squeal! This is exactly what the feedback does here, 
except that it is carefully controlled, thus providing both gain and 
selectivity. The resulting audio is then amplified for use with headphones 


Feedback 


Audio 
amplitier 


Regenerative 
detector 


A simple short-wave receiver ~ Part 1 


The circuit 


The circuit of Figure 2 shows the complete system. TRI is an untuned field- 
effect transistor (FET) stage, and is used to match the aerial to the next 
stage. Occasionally, а regenerative detector produces unwanted si 

TRI also prevents them from reaching the aerial and being transmitted! The 
smaller of the two windings on T1 (the primary winding) will match a low- 
impedance aerial, the capacitor input matching a high-impedance aerial. 


als, and 


Ignore ТА? for the moment = the next stage in the signal path is ТАЗ, the 
detector, using another FET. The tuned circuit is formed by T2, VCI and 
VC2 (remember TRI is untuned). The primary winding on T2 taking the 
‘output from TRI. The reason for having two variable tuning capacitors, 
опе large, the other small, is that the large capacitor is the main tuning 
capacitor, while the small one is used as a bandspread control (for very fine 
tuning). The tuned signals are then detected (converted to audio fre- 
quencies) by ТЕЗ. 


Е: 


UE 


Figure 2 The circuit diagram showing the Tourn potentiometer VRI. This is the regeneration control for the circuit 
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31 


TR2 is a Qmultiplier stage. It is a Colpitts-type oscillator which uses C8 
and C9 to give feedback and produce the oscillation. C7 couples the tuned 
circuit (and the input to ТЕЗ) to TR2. The tuned circuit thus controls the 
frequency of oscillation of TR2 and the signal passed on to ТАЗ, 


The secret of the ease of operation of this receiver is VR2, a 10-turn 
potentiometer (or heliport). The resistance wire is wound in the form of a 
helix, giving a much greater wire length than in a normal potentiometer, and 
the shaft must be turned ten times to cover the whole length. Helipots are 
very useful when very fine adjustments have to be made, Here, VR2 sets the 
regeneration (or reaction) level, depending on the type of signal you are 
receiving, as will be discussed in Part 2. 


TTR4 provides the first stage of audio amplification and, after the volume 
control, УК, the audio amplifier integrated circuit, 1C1, will drive a small 
loudspeaker or headphones. 


In Part 2, the construction will be discussed, together with the choice of 
aerial, the parts list, and advice on using the receiver. 


A fruit-powered 
medium-wave radio 


Introduction 


This is a one-evening project that will result in a working medium-wave 
(MW) radio, and will also teach you a litle about the way electricity can be 
generated from the right metals and a little (afe acid. All you need are 
three lemons or other citrus fruit, three pieces of copper and three pieces 
of zinc (or galvanised metal for your power supply. 


Construction 


Figure 1 shows the circuit and Figure 2 its layout on a simple ‘plug-in’ 
prototype board. The six pieces of metal are connected as shown, to wire 
the three lemons in series; use ordinary wire between each lemon and the 
next. If you have a meter to measure the total voltage, it should be about 
L8 V. Use a standard ferrite rod, and wind on it about 40 turns of single- 
conductor DVC-insulated wire. 


Figure 1 Most parts are 
plugged into the board as 
Shown - soldering is not 
required 


Figure 2 Three lemons 
power the radio, which gives 
good results for such a 
Simple circuit 


A fruit.powered medium-wave radio 


Wire up the circuit on the board as illustrated in Figure 2. Soldering is not 
required with this type of board = just plug in the components and the wires. 
Only one transistor is needed. The tuning capacitor, VCI, selects the station 
you want to hear, and D1 helps to remove the carrier from the RF signal. 
The resulting audio signal is fed to ТК1, a small transistor audio amplifier, 
which makes the signal big enough to drive a crystal earpiece comfortably 
Walkman-type earphones will not work, so invest in a crystal earpiece 
which you can use in several other projects, too! If you use a smaller 
capacitor than that specified for VCI, you will need more turns on the aerial 
coil 


Tests on the prototype indicated that the radio will гип for about a week on 
three lemons! 
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Parts list 


Resistors: all 0.25 watt, 5% tolerance 


RI 1 megohm (MQ) 
R2 10 kilohm (kO) 

Capacitors 
Cl — nanofarad (nF) min. ceramic 


VCI — 250-500 picofarad (pF) variable 


Semiconductors 
TRI — BC107 npn (or BCIOS, BC109C) 
DI — 0490, OA9I germanium (not silicon) 


Coil 
Ll 2 metres of single-conductor insulated wire on 
a standard ferrite rod. 


Additional items 
Plug-in prototype board, e.g. Maplin YRS4F 
Wire aerial at least 3m long 
а 
Three juicy fruits 


ystal earpiece 


А capacitance bridge 


32 A capacitance bridge 


Figure 1 simplified circuit 

capacitance bridge. RI 
is adjusted for minimum 
sound 


How does it work? 


Figure 2 is the circuit diagram for this capacitance bridge. Transistors TRI 
and TR2 form an oscillator. This is the audio oscillator shown in Figure 1, 
and produces an alternating voltage which is fed to the bridge. RV1 (in the 
collector lead of TR2) replaces both R1 and R2 in Figure 1 = that part of 
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Figure 2 Transistors TRI 
and TR2 give an audio 
Signal which is adjusted by 
variable resistor RVI 


Figure 3 Components are 
soldered together on a small 
prototype board 


то 


sw 
бон 


Суз — 


RV1 above the wiper represents ВЛ, while that part below the wiper 
represents R2. The voltage on one side of the earpiece is determined by the 
ratio of these values, and is adjusted by rotating RV1. The voltage on the 
other side of the earpiece is determined by the ratio of C3 to Cx, where Cx 
is the unknown-valued capacitor. When these two voltages are the same, the 
bridge is balanced and there is no current through the earpiece. 


Figure 3 shows the layout of the components on the matrix board of the 
prototype. It measures 10 holes by 14 holes, and is of the plain type, i.e. no 
copper strips. All earth connections are taken to a single solder tag. When 


SEC | uon 
Sale tag 


(684 bolt to 
case) 


"M 
9 101112131 


А capacitance bridge 


knob and scale 


S 


Fertoratea 
component 
board 


with pointer, | 


Crocodile 
chips 


Plastic or 
Perspex rsolator 


ВОВ x184 


Figure 4 Layout of the parts inside an aluminium box. The earpiece socket is insulated from 
the ease 


mounting the board inside a metal box, a long screw is used with extra nuts, 
to earth the board to the case while providing a stand-off, thus preventing 
any unwanted short-circuits between the board connections and the case, Be 
aware that a crystal earpiece must be used; low-impedance headphones of 
the Walkman type are not satisfactory. Solder two flying leads as shown in 
Figure 4, about 15 cm long, terminated in small crocodile clips for attaching 
to the unknown capacitor, 


Calibration 


After checking the circuit carefully, attach the battery and switch on; a 
buzzing noise should be heard in the earpiece. This is the first sign that 
everything should be OK. If there is no buzz, switch off and recheck the 
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You will now need a range of close-tolerance (1%) silver-mica capacitors 
covering the range 10 to 1000 picofarads (pF). Arrange the capacitors in 
ascending order and connect them to your bridge in sequence. After having 
prepared a neat piece of card or paper mounted behind the knob on the 
ons of the nulls for all the capacitors 
ance bridge. If you are more likely to 
want to measure larger capacitors, replace СЗ by а 1 nanofarad (nF) 
capacitor, and the bridge will measure up to 10nF approximately 


front panel, mark the dial at the posit 


You have now calibrated your сар: 


Parts list 


Resistors: all 0.25 watt, 5% tolerance 


RI 10 kilohms (К0) 
R2, R3 100 kilohms (КО) 
RVI 10 kilohms (k) linear 


10 nanofarads (nF) ceramic 
100 picofarads (pF) silver mica or polystyrene 
47 microfarads (pF) 16 V electrolytic 


Semiconductors 
TRI, TR) ВС108пра 


Additional items 
swi SPST on/off switch 
Battery connector, PP3 type 
Earpiece, crystal type 
ski 3.5mm jack socket for earpiece 
Battery, 9 V PP3 
Matrix board, approx. 10 holes by 14 holes 
Aluminium case, approx. 10 x 8 x Sem 


A simple short-wave receiver ~ Part 2 


33 A simple short-wave 
receiver — Part 2 


Introduction 
In Part 1, the design of this receiver was discussed in some detail. Now we 
are going to put it all together and see how it works. The receiver i laid out 


оп a printed-circuit board (PCB) or on a matrix board. 


Construction 


The layout of the components is shown in Figure 1. Identify each part 
separately, insert it into the holes in the board and solder carefully. Long 
leads may be eropped before or after soldering, depending on your skill and 
preference, All electrolytic capacitors, Т1, T2 and ICI, must be connected 
correctly. The front-panel controls are connected to the PCB terminals 
shown in Figure 1 


The layout of the controls and the placing of the board inside the case are 
matters of personal preference. The size of the prototype front panel is 
shown in Figure 2. The prototype had a slow-motion drive fitted to VC2, 
the main tuning capacitor. This required the capacitor to be fitted on its 
‘own small panel, The bandspread control does not need any form of 


p us? © A 


в Oe E, 
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Figure 1 Layout of the receiver circuit board 
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Figure 2 The case can be 
metal or made from PCE 


14 


+ 
х o 
++ 
Fan panel " T 
—€— + 
me] х 


slow-motion drive. A tuning dial may be fitted behind the tuning knob on 
УС? if required. The volume control, VR2, has its own on/off switch for 
the battery, which can be mounted behind the back panel, on which are 
mounted the aerial input sockets and the headphonelspeaker socket. 
Check your soldering carefully, together with all the wiring between the 
board, the potentiometers and variable capacitors. When you are con- 
fident that everything is perfect, connect the battery and switch on. 


The first tests 


If you have a good aerial and are using an aerial tuning unit (ATU), use the 
low-impedance input. Excellent results are possible, though, with about 
3 metres of wire connected to the high-impedance input. Set the volume 
control to give a gentle hiss in the headphones or speaker. Advance the 
reaction control to give a definite hiss. As you tune in an AM station, the 
hiss will change to a whistle; back off the reaction until the oscillation just 
stops. The receiver is now correctly set for AM reception. 


On the amateur bands, the stations will be SSB or CW, and the reaction 
needs to be set just above the oscillation point, and will need slight 
adjustment from time to time for different qualities of signal. Juggling with 
the volume, reaction and tuning is part of the pleasure of using regenerative 


In action 


A simple short-wave receiver ~ Part 2 


Practice is needed for best results. The regenerative receiver is renowned for 
its versatility in being able to be set up exactly for all types and strengths of 
signal. The basic receiver tunes from 6.5 MHz to 11 MHz approximately; 
this includes two amateur bands at 7.0 MHz and 10.1 MHz and two 


broadcast bands. 


Parts list 


RI, R10 
R2, RS, R11 
R3 

R4 

Ré 

R7, R12 

кз 

R9 

RI3 

R14, RIS 
RIG 

VRI 

уко 


Capacitors 


Semiconductors 
TRI, TR3 
TR2, TRE 
Ici 
Di 


Resistors: all 025 watt, 5% tolerance 


330 ohms (0) 
270 ohms (0) 

22 kilohms (kO) 

47 kilohms (kO) 

3.3 kilohms (kO) 

4.7 kilohms (kO) 

27 kilohms (kO) 

470 kilohms (KO) 

2.7 kilohms (kO) 

10 ohms (0) 

1 kilohm (k0) 

10 kilohm (Kk) linear 10-turn potentiometer 
10 kilohm (Kk) log potentiometer 


27 picofarads (pF) 
100 nanofarads (nF) 


10 nanofarads (nF) 

33 microfarads (uF) 16 V electrolytic. 
68 picofarads (pF) 

330 picofarads (pF) 

1 nanofarad (nF) 

10 microfarads (pF) 16 V electrolytic 
150 microfarads (uF) 16 V electrolytic. 
10 picofarads (pF) variable 

200 picofarads (pF) variable. 


2N3819 
hcis2 
LM386 
62V 0.5W Zener 
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Inductors 
TI 3 turns primary, 15 turns secondary, 
wound on 2-hole ferrite bead, with 28 SWG wire 
12 2 turns primary, 17 turns secondary, 
wound on a T68-2 toroidal former, with 28 SWG 


Additional items 
Printed-circuit board 
Battery connector 
PP3 battery 
8-pin DIL socket 
Sohm speaker or headphones (Walkman type) 
Case to suit 
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34 A basic continuity tester 


Figure 1 The circuit 
diagram ofthe continuity 
tester 


Introduction 


This little device сап be built on a plugin breadboard, and is ideal for 
testing fuses and cables, as well as doubling as a signal source for testing 
amplifiers, etc. It can even be used for testing npn transistors by replacing 
either of the transistors in the circuit, and seeing if the circuit still 
works! 


Simple and quick to build 


Using a plug-in breadboard, this circuit is so simple it could almost be built 
when you need it, and then dismantled again! If you want the circuit to 
make a different sound, the components to change are R2, R3, C1 and C2. 
Always make sure that R2 = R3 and C1 = C2, or the sound may be 
excessively ‘edgy’ and lacking in volume. 


Basically, the circuit is an oscillator which drives a little loudspeaker 
directly. The fuse or cable you are testing is connected between the crocodile 
clips. If there is a current path between the two clips, the current also flows 
through the circuit, thus operating the oscillator and producing a sound 
from the loudspeaker. 


ES 
(eatery +) 
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If you want to use the circuit to produce a signal to test an amplifier, for 
instance, connect the croc clip which comes directly from the battery to the 
junction of R1, R2, R3 and R4. This supplies current to the circuit while, at 
the same time, bypassing the loudspeaker. Use the two components RS and 
C3 between the oscillator and your amplifier. The loudspeaker is bypassed 
because you will want to listen to the output from your amplifier, not from. 
the oscillator! 


Remember, NEVER test any equipment which is still connected to the mains 
electricity supply. Avoid testing anything which is switched on and has its 
‘own power supply. You may damage both your tester and the circuit you 
are ‘testing’! 


Parts list 


Resistors: all 0.25 watt, 5% tolerance 


RI 12 kilohms (kO) 
R2, R3 47 kilohms (k) 

R4 390 ohms (0) 

RS 100 kilohms (k00) optional 


Capacitors 
с,с 47 nanofarads (nF) ceramic 
єз 100 nanofarads (nF), 0.1 microfarads 
(Е) ceramic optional 


Semiconductors 
TRI,TR2 ВС108пра 


Additional items 
151 Loudspeaker (8 0) 
2 crocodile clips 
Prototype circuit board 
PP3 battery connector 
PP3 battery 


A charger for 


35 A charger for NiCad 
batteries 


Charging NiCads — the ampére-hour 


NiCads require charging at constant current, which means that connecting 
опе across a normal power supply (constant voltage) is useless and can 
destroy it. They need pampering to the extent of needing a long charge 
{around 16 hours) at a rate dependent upon the capacity of the battery. By 
the capacity of a battery, we mean how much energy it can store. You will 
probably know that energy is measured in joules. For the purposes of 
storing energy in batteries, the joule is mot the ideal unit, so we use one that 
is! This unit is the ampére-hour (Ah), and must be interpreted with some 
realism. For example, if the battery is rated at 2 Ah, it will deliver a current 
of 0.5 amp for 4 hours, or 0.25 amp for 8 hours. Provided the current is not 
too high, the product of the current (in amps) and the time for which it will 
flow (in hours) before the battery is flat will always be around 2 Ah. A 
workable ‘rule of thumb’ for calculating the charging current is that its 
value should be around one-tenth of the numerical value of the capacity; so, 
for our 2Ah battery, a charging current of around 200mA (2 + 10 = 02А 
ог 200mA) would be used. 
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Figure 1 Voltage regulator 
arranged to produce a 
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Constant voltage to constant current 


Many integrated circuit (IC) chips are available for use as voltage 
regulators, ie. they supply a constant voltage. Most of these can be 
persuaded to become constant current supplies with one external resistor! 


The voltage regulator IC usually has only three connections = ‘input’, 
‘output’ and ‘common’. It is designed (in the case of the LM7805) to 
produce a constant SV output between the ‘output’ and the common" 
connections, at currents of up to LA. lf a resistor is connected between. 
these, the IC will maintain 5 V across it. If you look at Figure 1, you will see 
the circuit performing this conversion 


For the previous example, we derived a charging current of 200 mA, so we 
now need to calculate the value of resistor that will produce this current. 
Using the equation which is derived from Ohm's law: 


Y 
=, from which R 
к 


where R = R1, the resistance in ohms that we are calculating, 
V is the voltage across R1 (5 V), and 
1 is the current flowing (200 mA). 


So, 


Ri = — = 250. 
°з 


25 ohms is not a ‘common’ or ‘preferred’ resistor value, so we must choose 
the next largest value, which is 270. This reduces the current, but only 
slightly = it is now 185 mA. When calculating resistor values in power 
supply circuits, we must always check the power that they dissipate and 
make sure we specify and fit a suitable resistor. 


Figure 2 The complete 
circuit including mains 
components 


A charger for NiCad batteries 


Power (in watts) is the product of the voltage across and the current through 
a device, so in this case it is given by: 


Power = Vx1 = 5x 0.185 = 0,925 W. 


Rather than use а 1 watt resistor operating very near its limit, it is safer to 
use a 2 watt resistor operating well within its limits. 


Looking again at Figure 1, we now have a constantcurrent source 
producing 185 mA, when RI is a 27 0, 2 W resistor. For use with NiCads 
requiring charging currents other than 200 mA, you will need to repeat the 
two equations above, using a new value for 1. 


The full circuit and its assembly 


This is shown in Figure 2, and can be broken down into two parts. The first 
is the AC to DC conversion produced by the mains transformer, Т1, the 
bridge rectifier, BRL, and the smoothing capacitor, CI. The second is the 
constant-current section already discussed, 


жошо" | Conatan curent 
seg | rear 


The prototype was assembled on matrix board measuring 18 holes by 12 
strips, although, as Figure 3 shows, this is much larger than is strictly 
necessary. No strip cutting is needed, but make sure that ICI and 
inserted correctly. 


Warning! Before you attempt to wire up the transformer and the bridge 
rectifier, be aware that you will eventually be connecting the circuit to the 
mains supply, so there are three possibilities for you: (1) get a qualified 
friend to supervise your completion and testing of the circuit; (2) get your 
qualified friend to complete and test the circuit for you; (3) replace the 
transformer and bridge rectifier with a mains adapter. 
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Figure 3 The charger can be 
built оп Veroboard 
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If you decide to use the mains adapter, its output is connected directly 
across Cl, because T1 and BRI are now no longer needed. Make sure the 
polarity (positive and negative) is correct and that the adapter output is set 
to 12V. 


A quick test 


If you have built the mains version, make sure all connections are correct, 
and that there are no soldered joints which will touch other parts of the 
circuit. The box must be securely closed before tests begin. The RSGB 
cannot be held responsible for damage to equipment or batteries! The 
version using the mains adapter need not be closed during teste. 


Switch on. With nothing connected to the output, the unit should run cold. 
this is not the case, switch off and recheck your circuit. If all is well, switch 
оп again and connect а DC multimeter (on the current range) across the 
‘output. It should indicate only a slight difference from the calculated value 
of 185 тА. You can now charge your NiCads! 


Other charging currents can be set by having different values for R1, 
perhaps selectable by a rotary switch. Remember to make sure that the 
values of both resistance and power dissipation are correct, and don 
exceed the 250 mA rating of the transformer (or the 1 amp rating of the I 
if you are using a bigger transformer). 


An 80 metre crystal-controlled CW transmitter 


Parts list 
Maplin 

Resistor code 

RI [As required = see text 
Capacitor 

а 1000 microfarads (pF) 35 V electrolytic — FFISU. 
Semiconductors 

ICD — LM7805 SV, 1A regulator. скид 

BRI WO0S 50V, 1A full-wave rectifier 91375 
Transformer 

т 9-0-9V, 250mA sub-min. transformer YNISR 
Additional items 

Case FGU 

Veroboard, 18 holes by 12 strips 

Plug to suit NiCads 

Double-sided sticky tape as required 

Insulated wire for battery connections 


36 An 80 metre 
crystal-controlled CW 
transmitter 
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The circuit 


The complete circuit is shown in Figure 1. Ie is a single-transistor crystal 
oscillator which is keyed (switched on and off) by the Morse key in the 
+12V supply rail The circuit first appeared in OST (the American 
equivalent of RadComt) in 1982, and has since appeared in a modified form 
in the ARRL Handbook. The circuit can produce about 2 watts on 80m, 
and can be constructed on a piece of plain matrix board; the prototype 
board measured 7em by 3em, and its layout is shown in Figure 2. 


Note that a bare copper wire runs along the bottom edge of the board to act 
as an earth wire for the relevant components. The only ‘difficult’ part of the 
construction is the winding and wiring of T1. The main winding is 38 turns 
of 26 SWG enamelled copper wire, and there are two link windings of four 
turns each, Make sure that all windings are wound the correct way round 
the toroid = Figure 1 shows this and should be studied carefully. If the 
‘windings do not have the correct sense (i.e. a clockwise coil has been wound 
anticlockwise, or vice versa), or have been connected incorrectly to the rest 
of the circuit, the oscillator will not work! 


When putting components on the board, wire in the crystal socket without 
the crystal in it. Crystals do not like to be subjected to the horrors of a 
soldering iron, so keep your crystal to one side during the construction 
process! 
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Figure 1 The simplest form of transmitter is а keyed crystal oscillator. Note that L1, C7 and CB make up a low-pass 
dier which reduces unwanted harmonics (outputs at the transmitter frequency тіре by 2, 3, 4, etc] 
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pu 


Figure 2 Component layout is straightforward on a ‘matrix board И has holes but no copper strips]. The dotted lines 
are the connecting wires. The lower part shows the connections for the ransmil/eceive switch 


The output filter, which comprises C7, C8 and L1, is a low-pass filter, which 
helps reduce any harmonics present in your signal. Harmonics are integral 
multiples of your transmitter frequency, so if you are transmitting on a 
frequency, f, harmonies will be present at frequencies 2f, 3f, 4f, . and so. 
оп. L2 is another inductance using 22 SWG enamelled copper on a ferrite 
toroid. The changeover switch is external to the transmitter board, and is 
used to switch your aerial between the transmitter and the receiver, its 
wiring is shown in Figure 2. 


Use a dummy load 


А dummy load enables you to test your circuit without actually transmitting. 
a signal. Ifyou haven't such a thing already, it is easy to construct one to use 
‘with this transmitter, Don't use it for transmitters of more than 2 watts 
‘output, though. Use two 100 ohm, 1 watt resistors, connected in parallel 
across the end of a short piece of coaxial cable, terminated in a BNC, PL259 
ог N-type free plug, as shown in Figure 3. Plug this into the aerial socket on 
your transmitter, plug in your crystal and connect the transmitter to а 12 V 
supply. Have another receiver switched on and tuned to the crystal 
frequency. Although the radiation from your dummy load is minimal, it will 
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Figure 3 A simple 2W 
dummy load can be made 
{rom two 100 2 (ohm) 
resistors in parallel. The 
plug should match the 
Socket on your transmitter 


Figure 4 A simple dipole 
can be very effective. For 
the 32.5§MHz band, length L 
is 40 metres and height H 
should be as large as 
possible. The far support 5 
fan be a ree pole or. 
building. Insulators 1 may be 
home made from strong. 
plastic and the feeder F. 
Should be 5002 (ohm) coax 
cable 


Figure 5 Your signal is 
radiated mostly from the 
centre of the dipole so the 
fends сап droop or even be 
bent but the length may 
need shortening by afew 
centimetres because the 
ground and the bends will 
detune the dipole. Cords С 
эге best made from strong 
plastic rope from a sailing 
or camping shop 
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be enough to be picked up by a receiver in the same room. Send dashes with. 
the Morse key, and adjust VCI until the received note is clean. It should not 
sound rough, or have a chirp (change its frequency during a dash or dor). 


Avoid tuning for maximum power; this is seldom the correct setting! 
You will need to put your completed transmitter in a metal box, using 
sockets for the power supply, aerial, receiver and Morse key. The sockets. 
сап be chosen to match your existing equipment 


Figures 4-7 are taken from the RSGB book Practical Antennas for Novices, 
and may give you some ideas on the type of aerial to be used with your 
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Figure 6 An ‘inverted! 
takes up less space than а 
dipole and doesn't need 
coax cable, Like the dipole, 
the end can droop or be 
bent to save space as in this 
‘case most of the radiation 
comes from the area around 
the top of he vertical part 


Figure 7 Almost any length 
of wire more than 10m or. 
зо long will work (though it 
will work better the longer 
and higher it is) but an 
Aerial System Tuning Unit 
(ASTU or ATU) will be 
needed 


An 80 metre crystal-controlled CW transmitter 
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Parts list 


Resistor 
RI 12 kilohms (КО), 0.25 watt, 5% tolerance 


Capacitors 
1000 picofarads (pF) polystyrene 
100 picofarads (pF) polystyrene 

680 picofarads (pF) polystyrene 

68 picofarads (pF) polystyrene 

100 picofarads (pF) ceramic 

10 nanofarads (nF) polyester 

10 microfarads (uF) electrolytic 25 V 
100 picofarads (pF) trimmer 


Semiconductors 
Di INAI48 
TRI 25С2078 (sce sources list) 
Inductors 
TI 38 turns 26 SWG enamelled copper on T-50-2 toroid, 
‘with two link windings of four turns. 
11 21 turns 22SWG enamelled copper on T-50-2 toroid 


Additional items 
Ferrite bead 
Crystal (e.g. 3.579 MHz) and holder 
Metal box 
Socket for Morse key 
"This must be totally isolated from the metal 
of the box, as both connections can be at +12 V. 
Sockets for 12 V supply, aerial and receiver 
Switch - DPDT 
Heat sink for TRI 
RG174 miniature coaxial cable for signal leads (see Figure 2) 


Component sources 


Special components 
2SC2078 Cricklewood Electronics Ltd, 40 Cricklewood 
Broadway, London, NW2 ЗЕТ. 
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Introduction 


What could be more ecologically friendly than a radio powered by the sun's 
energy? This design is quite standard, and if you have built any of the other 
medium-wave radios in this series, then this one should present few 


problems. 


The solar panel 


The solar panel is to the solar cell as ће battery is to the cell; in other words 
a solar panel is several solar cells connected in series. The solar panel quoted 
for this radio will generate about 9V at a current of around 30mA on a 
sunny day. The circuit will operate on a supply of around 2V, so bright 
sunshine is not necessary for satisfactory operation. The volume will be less, 
of course. 


The circuit 


The radio uses the ZNALSE integrated circuit (IC), connected as shown 
in Figure 1, the complete circuit diagram. The signal is tuned in by the 
combination of L1 and VCI. LI is made by winding about 35 turns of 24 
SWG enamelled copper wire on a ferrite rod. A standard ferrite rod of 10cm. 
length and 1em diameter is used, 


Signals selected by the tuned circuit are passed to ІСІ, which amplifies the 
signals and removes the audio component, which is then amplified further 
by IC2 for driving a small loudspeaker, The removal of the audio 
component is the process we call detection. In addition to this, ICI provides 
automatic gain control (AGC), which helps to keep the audio signal 
constant, even when the incoming RF signal may vary due to fading. 


The prototype board 


Veroboard (also known as matrix board or stripboard) is ideal for the 
construction of the radio. The layout is shown in Figure 2. The board size 
is 11 strips by 30 holes (please note that there is no row T, so take care 
with your counting!). Using a 3mm (% inch) twist drill rotated between. 
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Figure 1 The radio uses just two integrated circuits (chips) and operates at any voltage from 2 to 9V 


IO ane CT are mounted in мень 


Figure 2 Follow the layout carefully, making sure that all connections are neatly soldered 
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A solar-powered MW radio 


your thumb and forefinger, break the strips at the points marked with a 
cross inside a circle, Hold the board up to the light to ensure that the 
tracks have been broken and that there is no copper swarf shorting tracks 
together. 


Firstly, solder in the 8-pin DIL sockets for the ICs, making sure that the 
notches in the sockets are facing upwards, as shown on the diagram. Then, 
solder in the wire links, resistors, capacitors and diodes, making sure that 
the electrolytic capacitors (C2, C6 and C7) and the diodes (D1 and D2) are 
connected the correct way round. Use different colours of wire for the 
connections to the volume control, УК1, to avoid incorrect connections. 
Note the wiring of the tuning capacitor (VCI) shown in Figure 2; a two- 
section type is used, and both sections are wired in parallel to give twice the 
capacitance of a single section. 


There is no on/off switch = just turn the volume down when you are 
finished using the set! The solar panel can be mounted parallel to the top. 
of the case, or angled to receive the maximum energy from the sun, as 
shown in the photograph. You could have a battery available as a standby 
source to use the radio after dark; any battery of between 6 V and 9 V will 
do. Wire it with a simple changeover switch, so you can switch between 
solar and battery power. Ask a friend for help with this if you are not sure 
how to do it. 


You may need to adjust the number of turns on L1 to get the best results, 
but it should be possible to receive at least five stations at good volume with. 
your sun-powered radio! 
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Parts list 


Resistors: 0.25 watts, 5% tolerance 


RI 3.3 kilohms (КО) 
R2 100 ohms (Q) 
VRI 1 kilohm (k) log 


Capacitors 
10 nanofarads (nF) ceramic 

220 microfarads (pF) electrolytic (10V) 

100 nanofarads ceramic 

10 microfarads (uF) electrolytic (10 V) 

1000 microfarads (pF) electrolytic (10 V) 

140-300 picofarads (pF) 


Semiconductors 
1C1 ZNAISE (or ZN416E) 
1C2 TDA7052 
DLD2 14148 


Solar panel 9V at SOmA 


Additional items 
151 32-64 ohm miniature loudspeaker 
Ferrite rod 
24 SWG enamelled copper wire 
Plastic box, approx. 220 x 140 x 70mm. 
Veroboard, cut to size 
S:pin DIL sockets, 2 required 
Knobs, 2 required 
Material for speaker grille 
Connecting wire 


Maplin 
code 
M3K3 
MIOOR 
FW21X 


BXOOA 
FBé0Q 
8755 
FEO2Y 
FBSIC 
FI7SK 


UR70M 
UK79L 
QLS0B 
RK23A 
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38 A receiver for the 7 MHz 


amateur band 


Introduction 


Listening on the 40 metre band (rom 7.0 to 7.1 МНЯ can be very rewarding 
popular haunt for HF Special Event stations, and at night there are 
Signals to be heard from all over Europe. This receiver is designed purely for 
the 40m band, and is ideal for those who have built the simpler receivers 
and are looking for something a litle more challenging. The more 
experienced constructor may prefer to build this on prototype board. 


The circuit and its construction 


Figure 1 shows the circuit diagram, The receiver will work well with 
headphones or loudspeaker. Walkman-type headphones and speakers are 


ideal for use here. 


Figure 1 The receiver gives good performance on the 7 MHz amateur band as well as being simple to construct and 
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Figure 2 Rear view of the 
variable resistors Check the 
connections carefully to 
make sure the wires are 
fitted correctly 


E 


Signals arriving at the aerial are coupled into ICI via gain control VRI, 
which also functions as the on/off switch, Tuning is provided by varying the 
voltage on the varactor diode (or varicap), D1. VR3 is the main tuning 
control, and VR2 is the bandspread (fine tuning) control. The varactor 
diode is supplied as a dual device, which must be cut down the middle 
carefully with a sharp knife; with the lettering upwards, the ground lead 
(0 V) is on the left-hand side, as Figure 1 illustrates. 


Solder in the IC sockets first, followed by the coils. After his come the links, 
resistors, capacitors amd varactor diode. Ensure that IC3, the voltage 
regulator, is wired correctly, and check the polarity of the electrolyties. The 
crystal, X1, is very fragile, so take extra care with it. The wiring of the three 
controls is shown in Figure 2. 


Before putting the ICs in their sockets, connect up the battery and check the 


following voltages with the negative voltmeter lead connected to the 
negative terminal of the battery: 


Ding sv 
Pin 8 sv 
Pin 8 эу 
Pin 1 эу 


When all these have been found to be correct, switch off and put the ICs 
carefully into their sockets. Use wire of different-coloured insulation to wire 
up the front-panel controls. 

The case can be a small plastic box of size 22 cm by 15 em by В cm, with three 
10.5 mm holes drilled in the front and two 8 mm holesin the side for the aerial 
and earth connections, On one side are a 6mm hole for the speaker socket 
and an 11 mm hole for the optional external power supply. 


an оңо, 
мези 


A receiver for the 7 MHz amateur band 


Testing and tuning 


The aerial for the receiver should be between 30 and 70 feet of wire, mounted 
as high as you can make it, away from trees and buildings if possible. Connect 
the battery and switch on, Adjust LI and L2 for the best results. Tune slowly 
with VR3; you should find CW stations at the lower end of the band 
(anticlockwise) and SSB stations at the upper end (clockwise). You may find 
that it is easiest to make these adjustments before mounting the board in the 
case with double-sided sticky tape or pads. If you are planning to use an 
external DC supply, make sure it is a safety approved stabilised 9 V type, and 
'onnect the battery before you use such a supply! 


If you suspect that the tuning doesn't quite cover the lower CW end of the 
band, try increasing C9 to 1200 pF. If it is the upper SSB end which is 
missing, decrease C9 to 820 pF 


I is always advisable to use an aerial tuning unit (ATU) between your aerial 
and the receiver. A suitable design of ATU is included as a project in this 
book 


Parts list 


Resistors: all 0.25 watt, 5% tolerance 
R1,R4 100 kilohms (EQ) 
R2,R3 L5 kilohms (kO) 


RS 220 ohms (0) 
R6,R7 12 kilohms (КО) 
кз 10 kilohms (kf) 
VRI 4.7 kilobms (КО) linear, with $ 
уко 47 kilohms (КО) linear 
VR3 47 kilohms (КО) linear 
Capacitors: all rated 16 V or more 
cl 470 picofarads (pF) polystyrene 5% 
с 47 microfarads (pF) electrolytic 
сз 47 picofarads (pF) polystyrene 5% 
© 100 picofarads (pF) polystyrene 5% 


Ce, 100 nanofarads (nF) ceramic 
cs 2.2 nanofarads (nF) polystyrene 5% 
C9, C10 — nanofarad (nF) polystyrene 5% 
CH, C14 10 nanofarads (nF) ceramic 


с> 470 microfarads (p) electrolytic. 
сїз 47 nanofarads (nF) ceramic. 

cs 1000 microfarads (pF) electrolytic 
C16 1 microfarad (pF) electrolytic 
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Inductors 
m Токо KANK3335R. 
n Токо KANK3333R. 
їз 10иН 5%, e.g. Toko 283AS-100 


Semiconductors 
ICLIC2 — NEG02 or NE6O2A 


1C3 78LOS 5 V, 100 mA 
1C4 TLO72 
15 TDA7052 

Additional items 
Di Toko KV1236 cut into two sections (one half used) 
xi 4.608 MHz (available from Cirkit) 


3 x silver knobs, one with pointer 
Plastic case approx. 22 x 15 x Sem 

Speaker 8-32 0, or headphones 

4 x 8-pin DIL sockets for ICI, IC2, 1C4, ICS 

2x 4mm sockets (red and black) for aerial and earth 
3.5 mm chassis mounting jack socket for speaker 

DC power socket for external supply (if required) 
Prototype board 


Kits 


А complete kit is available from JAB Electronie Components. 
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Diodes for protection 


Introduction 


Many semiconductor devices сап be destroyed in an instant if their supply 
is reversed. With the use of batteries as power sources, it is quite common. 
for the battery to be connected "the wrong way round’, and the scope for 
damaging equipment is significant and very real. Diodes can protect 
equipment in several ways, and you may do worse than to consider one of 
these approaches to protect your next expensive project. 


Choose wisely! 


АШ the diode circuits given here are so simple as to invite calamity. The 
circuits are not foolproof but, with a little care, will work first time. 
Remember that a semiconductor diode has a forward voltage drop of 
between 0.5 V and 0.7 V, depending on its type and the current flowing, 
This will be mentioned later 


The first thing you need to do is to insert a good multimeter in series with 
the circuit you want to protect; set the range to Amps DC, and switch on. 
Check that the circuit works properly. Then, decrease the current range on 
the meter until a good reading is indicated. Make a note of this current, as 
it is the normal running current of your circuit 


To choose a diode, you must consult the catalogues or data sheets and 
find one where the quoted maximum forward current exceeds the current 
you have measured; preferably it should be at least twice your measured 
current. Secondly, the diode will have a peak inverse voltage (PIV); this is 
the maximum voltage it can withstand when the cathode is made positive 
with respect to the anode, ie when it is reverse-biased and not con- 
ducting. This voltage must be greater than your battery voltage, again by 
а factor of about 2. Except in the case of the bridge rectifier (see later), 
these criteria will enable the selection of a suitable diode to be made 
easily. 


The series diode 


The simplest and most obvious way to protect equipment is to insert a diode 
in the positive supply lead, as shown in Figure 1, with the diode passing 
current only when the supply is of the correct polarity. Because of the 0.6 V 
that exists across the diode, your equipment will normally operate on a 
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Figure 1 seres diode 
protection 


Figure 2 Parallel diode and 
fuse 
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slightly lower voltage. If you imagine reversing the supply to this circuit, you 
will see that the negative terminal of the battery is connected to the anode 
of the diode; the diode becomes reverse-biased and will not conduct any 
current, thus protecting the load. Your equipment will not operate when the 
battery connections are reversed. 


The parallel diode 


The circuit of Figure 2 overcomes this voltage drop. It places the diode in 
parallel with the load (your equipment) but in a normally reverse-biased 
condition so that it draws по current when the battery is correctly 
connected. Reverse the battery connections, however, and a very large 
current will flow through the diode, thus blowing the fuse! For this 
technique to work successfully, the current drawn by the diode when the 
battery connections are reversed must be much greater than the maximum. 
current drawn by the equipment, in order to blow the fuse. This is usually 
mot а problem, however, 


The diode bridge 


For sheer elegance, the circuit of Figure 3 takes the biscuit! It uses four 
diodes connected in the form known as a bridge rectifier. Such rectifiers 
exist, and do not have to be made up from four discrete diodes. 


Figure 3 The diode bridge 


Diodes for protection 


Follow the current round the circuit from the supply, assuming initially that 
the top wire is positive and the bottom wire negative. It flows from the 
positive supply 

(a) through D2 

(b) through the load (top to bottom) 

ic) through D4 

and back to the negative of the supply 

Now assume that the bottom supply lead is positive and the top lead 
negative. The current flows from the positive supply 

(a) through D3 

(b) through the load (top to bottom) 

ic) through D1 

and back to the negative of the supply 


is connected, the current will always 


So, whichever way round the battery 
flow the same way through your equipment! 


The circuit does have a drawback, however. Whichever way round the 
battery is connected, there are always two diodes conducting the current at 
апу time. In the first case it is D2 and D4; in the second case, D1 and D3. 
This means that there is a total voltage drop of about L2V. If your 
equipment can tolerate that reduction in voltage, then you will not have a 
problem. 


Decoupling 


Whenever the supply rail to a piece of equipment, or even to an individual 
stage of a circuit, is broken for the insertion of a device that will drop 
voltage, strange things can happen. This is because the supply for any circuit 
is assumed to have a low resistance to DC and a low impedance to AC. 
(Impedance is the AC equivalent of DC resistance.) These two are not the 
same, and the insertion of a diode or diodes is certain to make a big 
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difference to them both. To overcome any irregularities in the operation of 
the circuit you are protecting in any of the ways described previously, the 
protected supply needs to be decoupled with a capacitor. 


If the circuit handles audio frequencies only, placing an electrolytic 
capacitor directly across the load in all three circuits should solve the 
problem. The parallel circuit of Figure 2 is less at risk than the other circuits. 
The size of the capacitor will be determined by the current taken by the 
circuit, and may need to be chosen within the range 100 F to 10 000 pE, 
with a working voltage greater than the supply voltage. 

Ifthe circuit is mainly handling RF currents, placing a capacitor of 0.0 1F 
across the load should prevent any problems. A second capacitor, also 
across the load, of between 10 uF and 100 pF may be needed. Again, the 
parallel circuit of Figure 2 is less at risk than the other two. 

Don't be afraid to experiment, but confine your experimenting (at first) to 
small equipment and low currents, until you get a ‘feel’ for the technique. 


An RF signal probe 


Introduction 


А radio-frequency (RF) diode probe is a simple device which, when used 
with a conventional multimeter, enables the measurement of RF voltages in 
a circuit. When constructed, this will be one of the most useful pieces of test 
equipment for the experimenter who revels in the construction of 
transmitters and receivers. 


The circuit 


Figure 1 shows the simple circuit diagram. lt is almost the same as a 
common diode rectifier circuit, but with a simple change to make it more 
sensitive. The circuit is known as a voltage-doubler, and is often found in 
high-voltage supplies, with beefier capacitors and diodes, of course! Because 
we are dealing with high frequencies and smaller voltages, the diodes and 
capacitors can be physically very small. The diode circuit of D1 and D2 
rectifies or detects the RF from the probe, and any remaining AC is removed 
(short-circuited to ground) by C2. This produces, at the output, a constant 
voltage proportional to the peak-to-peak RF voltage present at the input; 
the output voltage is fed to an ordinary multimeter (on a voltage range). 


An RF signal probe 


fon о NE 


O1 and 02 are germanium diodes 


Figure 1 The diode probe (Chand C2 are Ол саты capacitors 


can be made from four 
electronic components enc. 


Construction 


Although the circuit layout is not critical, a description of the prototype is 
given here for your information. Figure 2 has the details. The components 
are soldered to square pieces of copper-clad printed-cireuit board (PCB) 
glued to a larger piece of PCB. The larger piece serves as a ground 
connection. Use a stiff copper wire as the probe, and an insulated flexible 
‘wire with a crocodile clip to connect the probe to the ground of the circuit 
under test 


a piece of plain PCB, 30mm by 45mm and another of 15 mm by 
45mm. Cut the smaller piece into three measuring about 15 mm squar 
Stick the three small pieces to the larger piece, ensuring that there are small 
gaps between each, as Figure 2 shows. Solder the components in place. The 
connection to the multimeter should be thin coaxial cable or screened 
microphone cable. If you use unscreened cable, there may be RF pickup here 
which can lead to false readings. 


Simple to use 


Using the probe is simple. Connect it to the multimeter and set the meter to 
around 10V DC = you may need to reduce this, depending upon the 
magnitude of the RF voltage you ate trying to measure. Hold the probe by 


Figure 2 The components 
are mounted on a copper 
lad PCE 
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its base, being careful not to touch any of the components. Connect the croc 
clip to a ground point on the circuit and touch the probe on the circuit point 
to be tested. If an RE signal is present, there should be a reading on the 
multimeter. That's all there is to it 


Parts list 


Capacitors 
С1,С2 10 nanofarads (nF), or 0.01 microfarad (pF) ceramic 


Semiconductors 
D1,D2 Any germanium signal diode, e.g. OA91 or AA119 


Additional items 
Stiff copper wire 
Insulated flexible wire 
Copper-clad PCB 
Crocodile clip. 

Coaxial or screened cable 


Source 


All components are available from Maplin, 
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Figure 1 RF activated relay 


An RF changeover circuit 


How it’s done 


The circuit is shown in Figure 1, and uses the signal from the transmit 
operate a relay. A relay is a switch which is operated electrically in the 
following way. A coil of wire with an iron core is used as an electromagnet. 
When current flows through the coil, it produces a magnetic field which, in 
turn, is used to pull a set of switch contacts. These contacts will be used to 
switch the aerial from transmitter to receiver and vice versa. The relay used 
here has a double-pole changeover (or DPDT, or ОРСО) switch. If you are 
confused by the different types of switch, look at the basic descriptions 
elsewhere in this book. The pole of a switch is the part that doesn't move; in 
Figure 1, one pole is connected to L1 and the other to the aerial output. In a 
circuit diagram, the switch contacts are always shown in their normal state, 
i.e, when no current flows in the relay coil. The changeover switch is normally 
in the receive position, so we say the receive switch is normally closed, and the 
transmit switch is normally open. We choose to have the circuit in the receive 
position normally, because everyone spends a lot more time receiving than 
transmitting, The relay is energised only when you are transmitting, 


There are three RF sockets = one for the transmitter, one for the aerial, and 
опе for the receiver. When the transmitter is not in use, there is a direct 
connection (via the Rx normally closed contacts of the relay) between the 
aerial and the receiver. The transmitter (which is not keyed at this time) is 
connected to a 50 ohm dummy load, R1 


When the transmitter is activated by pressing the Morse key, an RF signal 
appears at the transmitter socket. The wire carrying the signal to the relay 
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Tx contacts passes through a toroid (a ferrite coil former, looking like a 
black Polo mint), which has a five-turn coil wrapped around it. This five- 
turn coil picks up the signal, which is then detected by D1 and D2, and 
converted to a steady voltage. C1 removes any remaining RF and C2 
provides hang. Without it, the cireuit would detect the gaps between every 
dot and dash being sent, and switeh the aerial over very rapidly and very 
frequently! This is not what we want. We need the relay to remain in the 
transmit condition at normal Morse keying speeds, and then return to 
receive when the sending is complete. The combination of C2 and R3 
achieves this. 


The voltage appearing across C2 is fed to a VMOS field-effect transistor 
(FET), TRI, which acts as an electronic switch. When a voltage appears 
across C2, the РЕТ switches on and passes a current through the relay coil, 
changing the contacts from receive to transmit. The diode, D3, across the 
relay winding protects the FET from being damaged by the large reverse- 
voltage spike which occurs across the coil when the FET switches off. 


Construction 


This is very simple = a circuit board is not required. The prototype was built 
into an old 50 g tobacco tin. All ground leads are soldered directly to the tin, 
thus supporting the components automatically. Phono sockets were used for 
the aerial, receiver and transmitter; you could use whatever connectors 
matched the rest of your station. The 12 V supply is fed through the tin 
using a 1000 pF feed-through capacitor, C3. 


The ‘dummy load’, R1, must be able to withstand the RF output power of 
the transmitter. For novice use, 4 watts is adequate. Two suggestions for 
making up R2 from standard resistors are shown in Figure 2. Six 330 ohm, 
1 watt resistors in parallel have a combined resistance of 330/6 = 55 © at 
6W. Two 100 ohm, 2 watt resistors in parallel have a combined resistance 
of 100/2 = 50.0 at 4W. 


woa 95 
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ж Suggested ways to make RI 


Figure 3 Receiver input 
protection 


An RF changeover circuit 


Make sure all the contacts to the relay are correct; also ensure that TRI, C2, 
D1, D2 and D3 are correctly wired. 


Winding the toroid, L1, is very simple. It is made from PVC-insulated hook- 
up wire, Each time the wire passes through the centre of the toroid counts 
as one turn. The wire from the transmit socket to the relay simply passes 
through the centre! Use thin 50 £ coax for the leads to the three sockets. 


What happens to the receiver? 


On transmit, the receiver is not connected to the aerial, but is only the 
separation of the switch contacts (about 0.5 mm!) away from the transmit 
lead. The receiver will pick up the transmitted signal, and there is a 
possibility that this signal will be enough to damage the receiver's sensitive 
input circuits. This can be prevented with the simple addition shown in 
Figure 3. Two diodes are connected back to back across the receiver socket, 
These act as a limiter, reducing the amount of signal that can enter the 
receiver. Solder these directly between the receiver socket and the tin. 


ала 05 
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Warning 


The wiring must be thoroughly checked. If the relay switch connections are 
wrong, there is a great probability that che full RF power will be applied to 
your receiver! You can check these connections as follows. With the 12 V 
supply connected, check that the relay energises (clicking sound heard) 
when the FET drain (d) is shorted to earth. Check the aerial and receiver 
connections with an ohmmeter or continuity tester. Disconnect the 12V 
supply, and check that there is continuity between the centre pins of the 
aerial and receiver sockets. Reconnect the 12 V supply, short the FET drain 
to earth again (this will not damage the FET) and check that there is 
continuity between the centre pins of the aerial and transmitter sockets. If 
these tests show correct operation, disconnect the drain shorting wire (most 
important!) and your aerial auto-changeover is ready for use! Avoid using 
the device without the lid fitted. 
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Parts list 


Resistors: 0.25 watt, 5% tolerance, unless otherwise stated 


RI 50 ohms (0) ~ see text and Figure 2 
R2 1 kilohm (kO) 
R3 10 kilohms (kf) 
Capacitors 
cl 100 nanofarads (nF), 0.1 microfarad (uF) 
© 47 microfarads (uF) 15 V electrolytic. 
сз 1000 picofarads (pF) feedthrough 
Semiconductors 
D1, D2, D4, DS  IN9l4 
D3 1N4001 
TRI VNIOKM 


Additional items 
n T37-43 toroid 
Relay 12 V DPDT (DPCO) relay 
Three sockets to suit (phono, $0239, ete.) 
Thin coax cable and hook-up wire 


A low-light indicator 


Introduction 
This is a simple one-evening project that can be built for the pure fun of it, 
orto use as the bass of a more complex project to switch your shack lights 


оп when it gets dark! In its prototype form, it simply flashes an LED when. 
‘the ambient light level drops to a preset point. 


Operation 


The heart of the circuit shown in Figure 1 is a photo-conductive cell, also 
called a light-dependent resistor (LDR), a device whose resistance changes 
according to the amount of light falling on it. In bright light, the resistance 
is low (about ТКО), whereas in the dark, its resistance is very high (up to 
10M0). The cell is made from a semiconducting material known as 
cadmium sulphide (CdS), and is enclosed in a small plastic container. The 
semiconductor is laid on a flat insulating surface in the form of a small flat 
ribbon. The ribbon construction gives a good area of surface for a given 


Figure 1 Circuit diagram 


Figure 2 Component layout 
on tagstrip 


A low-light indicator 


length of ribbon, and the length of the ribbon is maximised by laying it out 
in a zig-zag pattern, as can be seen diagrammatically in Figure 2. In the 
dark, CaS is an insulator; when light falls on it, electrons are released inside 
the CdS, making it conduct. The more light there is, the more electrons there 


are, and the resistance falls. 


In this circuit, the LDR is connected across the 9 V supply in series with a 
variable resistor, УК. In this arrangement, the voltage that exists across the 
LDR will be determined by the light level. As the light intensity increases, 
the resistance of the LDR falls, dropping a smaller voltage across it. The 
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reverse happens when the light intensity falls = the voltage across the LDR 
increases. This voltage is used to drive an npn transistor, TRI, connected as 
ап electronic switch. As the voltage on the base (B) rises, it will reach a point 
where TRI will suddenly start to pass current, just as an ordinary switch 
does when pressed. The current flowing through TRI also flows through a 
flashing light-emitting diode (LED), D1 and its series resistor, R1. D1 can be 
a steadily glowing type, if preferred. If you want to make the circuit switch 
the LED on at a different ambient light level, adjust VR. 


Construction 


The prototype was made on an cight-tag tagboard (Figure 2). The resistors 
RI and R2 can be laid on the tagboard for soldering, the rest of the 
components lying above or to the side of the board. Check the circuit after 
you have soldered everything on, then connect the battery. The LED should 
flash if you put your hand over the LDR, and VR1 can be adjusted to vary 
the point at which the LED lights. The project can be housed in a small 
plastic box with holes provided for the LDR and LED and an on/off switch 
if you want one. 


Parts list 


Resistors: all 0.25 ohm, 5% tolerance 


RI 220 ohms (0) 
R2 1 kilohm (kO) 
VRI 22 kilohms КО) linear pre-set 
Semiconductors 
LDR Ор? 
TRI — 2N3053 npn 


LEDI Flashing LED. 


Additional items 
Plastic box 
Tagboard with 8 tags 
PP3 battery connector 


A low-light indicator 


43 A J-pole aerial for 50 MHz 


Introduction 
For FM communication (ie. voice and data) оп the VHF bands, a vertical 
aerial is used to give all-round (non-drectional) coverage. This is a half- 


‘wave aerial which can be fed at the end, thus removing the principal 
problem with the conventional vertical cente-fed half-wave dipole, which 
is that the feeder should leave the dipole at right angles. This по problem. 
when the dipole is horizontal, but can be difficult for the vertical dipole. 


Basic facts 


А feeder must be connected to an aerial at a point where the impedance 
(AC "resistance" of the aerial closely matches that of the feeder. The 
difference between the two impedances gives rise to the voltage standing- 
wave ratio (VSWR), which is unity only when the two impedances are the 
same. With 50.0 feeders, the feed point of a half-wave aerial is at the centre, 
where the aerial impedance is around the same value. At the end of a half- 
wave aerial, the impedance is high, so it is not a suitable point to connect a 
50 0 feeder. 


Connection at this point can be effected using an RF transformer. RF 
transformers act in the same way as ordinary transformers, except that they 
are much smaller, and usually comprise wires of particular lengths adjacent 
to each other. Figure 1 is a good starting point. It shows the aerial in its 
diagrammatic form, Notice that the aerial is in the form of an elongated 
letter ‘J’; this shape gives rise to its nickname = the J-pole. The quarter-wave 
RF transformer is the lower ‘U' section below the half-wave element, At the 
bottom of the U section, the impedance is zero (this may become clearer 
later) and at the top of the U section it is high, thus matching the aerial 
impedance. The coaxial feeder cable is connected part-way up the U section, 
where the impedance is around 50 0, 


The practicalities 


Figure 2 shows the aerial as constructed, As it is about 4.5 metres high, it 
may be too high for the average house loft, but is ideal for mounting 
‘outside, supported by а non-metallic pole or hung from a tree branch. The 
upper half-wave section is made from 1.5 mm insulated copper wire, as 
used in domestic mains wiring. The quarter-wave transformer below the 
half-wave section is made from 300 © balanced line (‘ribbon cable. The 
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Figure 1 Overall dimensions 
of the 6 metre antenna. 
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wires at the bottom of the transformer section are stripped of their 
insulation, twisted and soldered, At the upper end, only one wire of the 
balanced line is soldered to the bottom of the half-wave section. The other 
wire of the pair is not connected and is left insulated 


At the feed point of the transformer, the insulation needs to be carefully 
stripped from the balanced line. You will need а standing-wave meter (VSWR 
meter) in the coaxial line between your transmitter and the aerial, and you 
will need to adjust the position of the feed point. 4S em from the bottom was 
the best point on the prototype, but this position is dependent upon the 
immediate surroundings of the aerial, and must be done when the aerial is in 
its final operating position. Warning: Never make adjustments to the feed 
point when the transmitter is on. Make a VSWR measurement, switch off, 
move the feed point, switch on again, make another measurement, and so оп. 
You will need to aim for the lowest VSWR you can = certainly better than 2:1. 
Having found the best position, wrap all the exposed wires with self- 
amalgamating tape, to seal them against the ingress of moisture. 


A J-pole aerial for 50 MHZ 
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Figure 2 Construction 
details 


How it performs 


Figure 3 shows a computer prediction of how the J-pole radiates. It is 
called a polar diagram, and shows the distribution of your transmitted 
power when viewed ‘from the end of your garden’. Most of your signal is 
sent at a fairly small angle to the horizontal; very little signal goes upwards, 
which is а good thing, of course. This also shows why the J-pole (or any 
other vertical aerial) should not be called ‘omnidirectional’, which means 
it radiates in all directions. It is omnidirectional only in the horizontal 
plane, 
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Figure 3 This polar diagram 
computed for the pole 
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Safety 

Where you mount your aerial is a matter of personal preference and the 
restrictions of height and space, but the following safety rules must be 
applied, 


1. Never fix an aerial where it may come into contact with power lines or 
telephone lines. 

2. When climbing a ladder to put up an aerial outside, make sure the ladder 
is safe and that it is secured. 

3. Don't do this alone. Preferably have someone with you. If this is not 
possible, make sure someone knows where you аге. 


Parts list 


3.00 metres L$mm insulated copper wire 
1.50 metres 300 ohm balanced line 
As required 50 ohm coaxial cable 


As required Self-amalgamating tape 
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Figure 1 Circuit diagram of 
photometer 


Measuring light intensity = the photometer 


Measuring light intensity — 
the photometer 


Introduction 


Before the days of automatic ‘point-and-shoot’ cameras, a photographer 
‘would use a light meter or photometer to measure the light level, then 
manually convert this reading into shutter speed and lens aperture settings 
to ensure a correctly exposed negative. Modem cameras have quite 
sophisticated photometers, which control the shutter speed and iris 
settings automatically. 


A short explanation 


А simple photometer circuit is shown in Figure 1, and is based on a device 
called a light-dependent resistor, or LDR. AS its name tells us, its 
resistance depends upon the amount of light falling on it. In bright light, 
the resistance is relatively low (about 1 kO), whereas in the dark, its 
resistance is very high (up to 10MQ). The cell is made from a 
semiconducting substance known as cadmium sulphide (CdS), and is 
enclosed in a small plastic container. The semiconductor is laid on a flat 
insulating surface in the form of a small flat ribbon. The ribbon 
construction gives a good arca of surface for a given length of ribbon, and 
the length of the ribbon is maximised by laying it out in a zig-zag pattern 
In the dark, CdS is an insulator; when light falls on it, electrons are 
released inside the CdS, making it conduct. The more light there is, the 
more electrons there arc, and the resistance falls. 


Onsen ore үн 
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The photometer circuit 


The circuit is simply a series connection of four things = the battery, the 
LDR, a variable resistor and a meter. A switch is also provided. The 
combination of the LDR resistance and that of VR1 determines the current 
flowing, which is indicated on the meter. Altering the resistance of VR sets 
the sensitivity of the photometer = you may want full-scale deflection of the 
meter needle for a bright light, or for a dim light. 


It is simple to make, and a plug-in type matrix board is ideal to test the 
circuit, so that you can decide if you want to make a permanent version 
Connect all the components in series; the only change you may want to 
make is the connection to VR1. If you find that the sensitivity control seems 
to work ‘backwards’, simply unsolder the wire from the end tag of VR1 and 
solder it to the opposite end tag. Problem solved! 


In use 


As soon as you connect up the battery, you will probably have a meter 
reading because of the daylight falling on the LDR. Shading it with your 
hand should reduce the reading. If the meter needle is hard over against the 
end-stop, turn VRI until it indicates about half-scale. The LDR is very 
sensitive, and will read zero only in a dark room. If you put on a torch to 
see what the meter reading is, the LDR will detect the torch light, and will 
give a reading! 


Here is a simple project where you can use the photometer in an experiment 
‘which has an analogy in radio. Draw a circle on a large (A3 or bigger) sheet 
of paper and divide it up into 30-degree sectors, as shown in Figure 2. Draw 
a series of smaller circles which divide the maximum radius into five. Look 
at the figure if you're not sure about this. Bring the LDR away from the 
circuit by using two long, flexible wires. The experiment must be performed 
їп a darkened room (preferably in total darkness). Prepare a table with two 
columns, the left-hand one headed "Angle (degrees) and the right-hand one 
“Meter reading’. Fill in the left-hand column 0, 30, 60... and so on up to 
360", 


Place the torch in the position shown, with its lens at the centre of the circle 
and pointing along the 0° line; switch it on. Place the LDR facing the torch 
and adjust VR1 until you have full-scale deflection of the meter needle. 
Suppose the meter indicates 10 units at this point. Enter this into your table 
in the 0° row. Keeping the torch the same distance from the circle centre, 
and pointing at it, move the LDR round all 30° positions and record the 
meter readings, Switch off the torch and take the sheet of paper and your 
tabulated results into daylight! 


Lay the large sheet of paper on a table with your results beside it; then, at 
cach 30° interval, plot the point along the radius corresponding to the meter 


Figure 2 Torch light 
intensity pattern plotted at 
RSGB HỌ 


Measuring light intensity = the photometer 
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reading. Then, join up all the points and you have what is called a polar 
diagram of light intensity. The use of the word ‘polar’ implies that the 
readings have been taken in a circle and plotted that way. 


Light waves and radio waves are both examples of electromagnetic 
radiation. The torch is designed to ‘beam’ its radiation in a particular 
direction, just like an aerial does. Hence the use of the word ‘beam’ for a 
directional aerial. If a similar polar diagram is drawn for a Yagi-type 
aerial, it will show the same general characteristics as does Figure 2, 
namely a main direction (or lobe) where most of the energy is 
concentrated, with evidence of sidelobes, indicated by ‘lumps’ on the 
otherwise smooth main lobe. 


Also in this book you will find a project for the construction of a ОНЕ field- 
strength meter, which you could use to carry out a measurement ofthe polar 
diagram of a UHE aerial 
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Parts list 


Resistor 
VRI 50 kilohms (KO) linear 
Semiconductor 


LDRI Ор? 


Additional items 
Meter, 50 or 100A 
Battery clip for single AA cell 
AA cell 


A 70 cm Quad loop aerial 


Introduction 


a description of how to make an aerial for the 70 cm band which has 
gain compared with the rubber duck ог the dipole aerial. It can easily be 
dismantled and reassembled, making it ideal for contest use. 


The principles 


Most aerials which comprise several similar elements arranged along a 
boom are variations of the design originated by Yagi and Uda, and which 
takes the name (for historical reasons) of the former, and is know as the Yagi 
array. Let us suppose we have a Yagi aerial beaming left to right in front of 
us. The elements get progressively shorter from the left (look at almost any 
TV aerial to see this). All the elements on a Yagi aerial are classified as 
follows: 


The reflector = the leftmost element as we look at the array. It is the 
longest. Next to it is: 

+ The driven element = this is the element connected to the feeder, which in 
turn runs down to the transceiver I is slightly shorter than the reflector. 

e Alltheelements beyond the driven element are called parasitic elements, or 
directors. They are shorter than the driven element and usually get pro- 
gressively shorter as we progress to the right along the boom. The directors 
эге mainly responsible for the directivity (or beamwidth) of the array. 


A 70cm Quad loop aerial 


The progression from a simple dipole (a driven element in isolation) to a 
Yagi array is simple, but is nevertheless important. To make an aerial of two 
elements, a reflector (not a director) is added to the driven element. For 
three or more elements, directors are added to the two-clement design. 
Adding more and more directors soon becomes impractical, the reduction in 
beamwidth (such as it is) does not warrant the extra expense, weight and 
wind resistance that is incurred. 


Instead of using linear (straight) elements, as in the generic Yagi, this design 
uses loops. Designs using squares of wire instead of loops are known as 
(Quad aerials, and HF designs require large X-shape frames to support the 
large squares of wire, At 70 cm, however, the use of wire loops is easier, and 
they are self-supporting. 


Construction 


This is quite simple. Any type of material (metal, plastic, wood) can be used 
for the boom (rhe support for the elements) and for the mast. The elements 
are made from 14 SWG enamelled copper wire. 16 SWG hard-drawn aerial 
wire, which is not enamelled, has also been used with success. Thinner wire 
might result in a rather ‘floppy’ aerial! The separate parts of the aerial are 
held together with jubilee clips (hose clips) 


The driven element is secured to the boom with a jubilee clip and a three- 
connector plastic connector block as shown in detail in Figure 1, and in the 
photograph. Cut the wire for the driven clement 70mm longer than the 
700 mm indicated in Figure 1. Then, using sandpaper, remove the enamel 
from one end to a distance of 20 mm, and from the other to a distance of 
50mm. After forming the loop of the driven element, bend both stripped. 
ends through 90°, and insert them into the first to holes of the plastic 
connector block (Figure 1). Do not tighten the screws yet. Push both ends 
into the block as far as they will go, then bend the $0 mm end back on itself 
and pull the ends back through the connector block so that ће end you have 
just bent goes into the third hole in the block. Now tighten the screws in the 
block and in the jubilee clip. 


Each director and the reflector should be made 40mm longer than the 
circumferences shown in Figure 1. Strip the enamel, as before, from the last 
20mm at each end. Form the wire into the loop, slip the ends under the 
jubilee clip (Figure 1) and tighten it. You may find that it helps to solder the 
stripped ends together before securing the jubilee clip. 

The boom is fixed to the mast using jubilee clips and wire, as shown in 
Figure 1. Solder the feeder cable to the driven element, with the braid 
soldered to the end of the driven element which is connected to the boom 
(this applies to metal booms; with plastic or wooden designs, the feeder 
connections are not critical) 
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Figure 1 70 cm 4 element quad constuction, with detail of how hose clamps are used in the construction 


You will need a plug on the shack end of your feeder to suit the transceiver, 
aerial tuning unit (ATU) or the standing-wave meter (SWM) you are using, 
‘Always connect these in the order: transceiver = SWM = ATU = aerial. 


Testing 


Always test aerials outside and away from buildings (if possible!). This 
avoids getting misleading results. 


Use a rubber duck, or whatever aerial you usually use, and tune around to 
find a repeater or beacon signal which is consistent. Note the reading on the 
S-meter. Then, connect your new Quad loop. Rotate it to give the strongest 
S-meter reading (don't forget it is directional). Verify that the meter reading 
varies as you rotate it. How does the S-meter reading compare with the 
original reading? Much depends on the siting of your original aerial if you 
are comparing your Quad loop at ground level with a vertical on the 
chimney, you wouldn't expect your new aerial, even with its gain, to 
‘outperform a vertical which is wel elevated! 


158 


A 70cm Quad loop aerial 


Now a test on transmit is called for. The use of an SWR meter is essential 
here. Find a clear frequency and check that it really is clear before 
announcing your presence and carrying out the test. A reading of 1:1 is 
excellent, but any value less than about 1.8:1 would be acceptable. You can 
measure the directivity of your aerial using the field strength meter, also 
described in this series. 


Materials 


4 metres of 14 SWG enamelled copper wire 
Material for boom and mast. 

15 amp connector block. 

7 Jubilee clips 

The enamelled copper wire is available from AASA Ltd, Sycamore 
House, Northwood, Wem, Shropshire SY4 SNN. Everything else is 
available from most hardware stores. 
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Introduction 


It is always interesting, and often useful, to know just where the radiation 
issoin fom your aerial. How much f your radiated energy is going in the 
general direction of the station you are in contact with, and how mud 
(Auro OC T eno sm 
"he use of a field strength meter. A field strength meter is simply а receiver, 
stripped down to its bare essentials, such that it responds only to the 
magnitude of the carrier. The use of a field strength meter assumes that the 
aerial under test is radiating a continuous carrier. Don't forget to find a 
clear frequency and identify your transmissions at least every quarter-hour, 
in order to comply with the terms of your licence. 


Description 


Two types of field strength meter are shown in Figure 1. You will 
recognise both circuits (Figure 1b particularly) as being types of ‘crystal 
set’ with a meter replacing the headphones, Figure la is a broad-band HE 
design (there is no tuning provision) and Figure 1b is tuned in the same 
way as the crystal set; with a loop of wire as an aerial, it will perform well 
in the VHF/UHF range. 


igre 1 Construction af the 
VU held stength meter (a) (b) 
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A tuned field strength meter also doubles as an absorption wavemeter if it 
is well calibrated. Such devices are useful for detectin 

harmonics also. This design is intended for use in the UHF band, so it will 
have to be sensitive around 432 MHz, 


A UHF field strength meter 


Construction 


The field strength meter comprises a loop of wire, 600 mm long, which acts 
both as aerial and as the tuning inductance, a diode, a capacitor, a connector 
block, a meter and a length of twin wire. All the components, with the 
exception of the meter, are fixed to a pole with a jubilee clip, as shown in 
Figure 2. The meter should have a sensitivity of between 50 A and 100 pA, 
‘or a multimeter can be used. The multimeter is more flexible, as you can 


select different current ra 


tes, giving you a range of sensitivities. 


Using the field strength meter 


Connect your meter to the ends of the twin wire from the pole, Place a hand- 
held transceiver about 2 metres away, and press Transmit. If there is no 
meter reading switch off the transmitter and check the wiring. If the needle 
attempts to go negative, simply reverse the wires to the meter. If the reading 
is too high, either move the transmitter further away, or increase the current 
range on the multimeter. Try changing the orientation of the transmitter 
aerial, and note how the signal varies. 
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Figure 2 Assembly ofthe Poe meter 
field strength meter С 
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To measure the polar diagram (a graph of the signal strength against the 
angle between the aerial boom and the field strength meter, plotted on polar 
axes) of a beam aerial, mount the loop as far away from the aerial as you 
can, preferably at the same height, and rotate the aerial, say 15 degrees at 
a time, and record the signal strength, until the aerial has been turned 
through 360 degrees. If you need help plotting the graph, enlist the help of 
a friend who has done it before, or one who knows about polar graphs! If 
you have already built the Photometer project, you will have measured and 
plotted the polar diagram of the light intensity from a torch. Now you will 
see the great similarity! 


Parts list 


Capacitor 100 picofarads (pF) 
Diode Germanium, OA79 or OA91 
Connector block — 10A, 3-way 

Wire 600mm of 16 SWG enamelled copper 


Length of twin cable for meter connection 


Clip Jubilee (hose) clip 


Christmas tree LEDs 


Introduction 


‘A novelty ideal for the festive season, this circuit causes one LED at a time 
to light up around a small cardboard Christmas tree. 


Warning 


This circuit uses members of the integrated circuit family known as CMOS 
(complementary metal-oxide semiconductor). These use very little current 
and can be completed destroyed if they come into contact with the 
magnitudes of static electricity that most of us carry about when we walk on 
carpets and wear rubber shoes. You will never know if this wanton 
destruction has happened = all you will discover is that your circuit doesn't 
work and that you have tested everything. To avoid this problem do the 
following things: 


Christmas tree LEDs 


1. Before you open the little packet in which cach IC is supplied, touch. 
something which you know to be earthed — the metalwork of any 
equipment which is mains-earthed, for example. Then open the 
packet. 

2. Let the IC fall gently on the bench = don't pick it out with your fingers. 
Touch your earthed metalwork again. Pick up the IC and insert it gently 
into its holder. 

3. Repeat the process with the second IC. 


"The circuit is safe from destruction while it is connected to the battery. 
However, when the battery is removed, the same care should be exercised 
‘with its handling, because there are no supply decoupling capacitors across 
each IC. 


Description 


Figure 1 shows the layout, and how the wires are connected from the circuit 
board to the LEDs around the tree. The circuit, shown in Figure 2, is quite 
complicated, so you need to be confident in your logical approach to circuit- 
building before you attempt this one! It uses two common integrated 
circuits (ICs). ICI is simply an oscillator which provides timing pulses for 
1C2, which ‘counts’ up to a maximum of 10, The outputs of the counter are 
indicated by light-emitting diodes (LEDs); red, orange, yellow and green are 
common colours which you can use. 


The circuit is built on a single piece of Veroboard measuring 29 holes by 12 
strips. Be aware that there is no strip labelled T^ so don't make mistakes in 
your counting! 


First of all, cut the tracks in the positions shown in Figure 1 using a 3mm. 
(t inch) twist drill rotated between thumb and forefinger. Then, solder in 
the IC sockets, the notches facing row M. Wire up and solder in the links 
and then the Veropins for the connections to the LEDs and battery. Having 
done this, the resistors and the capacitor should be fitted. When wiring the 
LEDs, each cathode (the lead adjacent to the ‘flat’ on the LED encapsula- 
tion) is connected to R4, and the anodes go to separate pins on IC2. 


Testing 


Hold up your circuit board to the light and check carefully for solder 
bridges between adjacent tracks. Then check again that the wiring is correct. 
Place the ICs in their holders, with the notched ends lining up with those on 
the holders. Connect the battery, and the LEDs should illuminate in 
sequence. 


If you have no success, you are now wishing you had checked the circuit 
more carefully! Learn something from your mistake and it will not have 
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Christmas tree LEDs 


been in vain! The first thing to check is that the LEDs are the correct way 
round. If that is OK, then check the positions where the tracks are broken 
(intentionally). After that, are the wire links in the right places = had you. 
forgotten there is no row Г? Check all the wiring, then check again for 
solder bridges, and switch on again. One of these tests should have revealed 
a fault. If it still refuses to work, perhaps one (or both) of your ICs were 
damaged by static electricity, despite your precautions = or did you choose 
to ignore them? 


Parts list 


Resistors: all 0.25 watt, 5% tolerance 


RI 680 kilobms (КО) 
R2,R3 10 kilohms (kQ) 
R4 470 ohms (0) 


0.47 microfarad (pF) min. metallised polyester film 


Semiconductors 
11 4011 
1C2 4017 


Additional Items 
DI-D7 Smm LEDs in choice of colours 
14-pin DIL socket for ICL 
16-pin DIL socket for 1C2 
DP3 battery clip and battery 
Veroboard, Veropins 
Insulated wire for links 
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48 An audio signal injector 


Figure 1 Circuit diagram of 
"he signal injector 
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Introduction 


An audio signal injector is a device used to test audio frequency circuits. It 
is simply an oscillator running at a frequency in the audio range, so that 
when outputs fed tthe input of an amie itil produce a sound 
in the loudspeaker if the amplifier is working. The oscillation is 
[pias (ei e e pee re cen) 
when injected into an RF circuit. 


The design 


The circuit is shown in Figure 1, and is а basic astable multivibrator, a free- 
running oscillator producing a roughly rectangular-wave output. The two 
transistors, TRI and TR2, operating as switches, switch on and off 
alternately at a frequency around 500 Hz. The prototype was constructed 
on plain matrix board (no copper strips) as illustrated in Figure 2. 


Both transistors are type BCIOS, which are only a few pence each new, and. 
can be found at almost any rally. You can add an on/off switch, or simply 
disconnect the battery when you are finished using it. To make the unit in 
опе piece, the battery can be taped to the board, as the diagram shows. 


The probe itself is made from a short piece of stiff insulated wire, soldered 
to a tag on the board; 

terminated in a crocodile clip to attach to the ground lead of the equipment 
under test. 


earth lead is also soldered to the board, and 


An audio signal injector 
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Figure 2 Component layout of the signal injector 


Using it 

After checking the wiring of the circuit, connect the battery. Find a transistor 
radio that is known ro work. Carefully remove the case, switch on and apply 
the probe to the centre tag of the volume contol. A very loud buzz should be 
heard from the speaker, indicating that the audio circuits of the radio are 
working. Using the injector to fant ind equipment you have made yourselfis 
rather more instructive and rewarding, because you know where to inject the 
signal, and you should know what to expect when you do. 


Warning 


Do not work on any equipment connected to the AC mains. Work only on 
battery-powered circuits, for your own safety. 


Parts list 


Resistors: all 025 watt, 5% tolerance 


RLRA 10 kilohms КО) 
R2, R3 330 kilohms (kO) 

Capacitors 

c C3 10 nanofarads (nF) or 0.01 microfarad (uF) ceramic 
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Semiconductors 
TRI,TR2 ВС108 


Additional items 
DP3 battery and connector 
Matrix board 10cm by 3em 
ЄВА solder tags 
Thick insulated wire for probe 
Crocodile clip. 


Standing waves 


Before attempting to answer that question, we need to look at some aerial 
fundamentals. An aerial is a transducer, the word meaning ‘to lead across’. 
We use it whenever one form of energy is converted into another form, A 
bulb is а transducer; it converts electrical energy in the filament to radiated 
heat and light energy. Figure 1 shows the situation. 


An aerial, or antenna, is also a transducer; it converts radio-frequency (RE) 
energy in the feeder (or transmission line, to give it its proper name) into 
radiated electromagnetic energy, in the manner shown in Figure 2. The 
aerial has resistance, just like the bulb filament, and if the filament had zero 
resistance, there would be no radiated energy. In the same way, ifthe aerial 
had no resistance, there would be no radiation from it. 


‘Transmission lines should convey RF energy from transmitter to aerial with 
the minimum power loss. A common form of transmission line is the coaxial 


Figure 1 The light bulb 
converts electrical energy to 
electromagnetic light energy 


Figure 2 The antenna 
converts RF current to 
electromagnetic radio waves 


Standing waves 
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cable, As you might expect, any feeder cable has a DC resistance caused by 
the resistance of the copper wire from which it is made. It also has an AC 
resistance, caused by the capacitance between the centre conductor and the 
braid, and by the inductance of the cable itself. This means that the feeder 
has an impedance, which is constant for the particular type of cable. This is 
what we call the characteristic impedance and, for the cables used in most 
amateur radio applications, it is 50 0, 


this impedance can be made the same as that of the aerial (it is already the 
same as the impedance of the transmitter output), then the transfer of 
energy will occur with minimum loss. If the aerial and cable impedances are 
not the same, then there is a mismatch, which causes some of the RF energy 
to be reflected back towards the transmitter. We now have a situation where 
RE energy is flowing along the cable from the tr rial (the 
forward wave) and, at the same time, flowing from the aerial to the 
transmitter (the reflected wave). The two waves interact along the cable and 
form a stationary pattern of voltage and current. The pattern is known as a 
standing wave, and can be visualised from the waveforms in Figure 3. The 
ratio of the maximum voltage to the minimum voltage on a given wave 
defines the voltage standing-wave ratio (VSWR), or just standing-wave ratio 
(SWR) for short 


smitter to the 


The SWR meter is easy to use, It is positioned in the feeder between the 
transmitter and the aerial tuning unit (ATU) if there is one, or between the 
transmitter at the aerial otherwise. Most meters have a single meter and a 
four position switch. The transmitter is first keyed and, with the switch in 
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the ‘calibrate’ position, the sensitivity control is adjusted to give full-scale 
deflection on the meter. The switch is then changed to ‘forward’ to read the 
Forward power, to ‘reflected’ to read the reflected power, and to ‘SWR’ to 
read the value of the standing-wave ratio, When there is no reflection (see 
Figure 3), the meter should read 1:1 or, simply, 1 


Most SWR meters remain in the feeder line while the transmitter is 
‘operating, so the condition of the aerial and feeder сап be constantly 
monitored. Problems with the aerial (such as water entering the feeder at its 
junction with the driven element) are immediately shown up. Without the 
use of the SWR meter, the situation would slowly deteriorate over several 
months and you would be left wondering why so few stations were 
answering your calls! 


50 A standing-wave indicator 
for HF 
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A standing-wave indicator for HF 


How it works 


There are two types of wave in any feeder: the forward wave, which travels 
from the transmitter to the aerial; the reflected wave, which travels back to 
the transmitter from the aerial. The presence of a reflected wave is evidence 
that some of your transmitted power is not being radiated, but is being 
returned to the transmitter to be lost as excess heat. When aerial and feeder 
are perfectly matched, there is ло reflected wave, and all the power from the 
transmitter is radiated, 


Referring to the circuit of Figure 1, a tiny fraction of the sig 


by the transformer, T1, and by the capacitors, УСТ and 
detected by the germanium diodes, D1 and D2, and any residual RF 
removed by the capacitors, C2 and C3. The currents through the diode and 
meter (depending on the position of switch, $1) represent the forward and. 
reflected signals. VRI acts as a sensitivity control for the meter. 


It pays to shop around for a suitable meter, Surplus types from tape 


recorders and hi-fi equipment are usually ideal for this purpose. A new one 
‘would cost several pounds. The more sensitive the meter, the more sensitive 
your indicator will be. Meter sensitivity is given by the current required to 
give full-scale deflection (FSD) of the pointer. One with an FSD of between. 
50 and 200 micro-amps (pA) is suitable for this circuit. The higher the FSD, 
the less sensitive the circuit. 


Construction 


The meter circuit and the sampling transformer (see Figure 2) are built and 
mounted on Veroboard of the copper-strip variety. It simplifies construction 
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bat reduces the operational range of the meter to below 30 MHz because of 
the capacitive coupling between strips. The board has 13 strips by 30 holes, 
although you can reduce this if you have a smaller сазе. 


Firstly, cut the tracks at the three points shown, Then insert and solder 
Veropins for connections to the external components, the switch, variable 
resistor and the meter. Solder in the components starting with the resistors 
and followed by the capacitors and the diodes, ensuring that the diodes are 
inserted correctly. 


Now you have to wind the transformer, ТІ, on a small toroidal ferrite core. 
Wind the secondary with 15 turns of 36 SWG enamelled copper wire, 
spaced evenly over about two-thirds of the former. The turns should not 

he wire is very thin, will kink 


overlap, and considerable care must be takes 
easily and will break if you apply too much tension. The ‘primary’ is an 8 cm 
length of 50 © coaxial cable which passes through the toroid on its way 
between the input and output connectors. The braid of the cable is 
connected to the case at only one of the connectors (see Figure 1); this 
prevents the screen and the metal case between the two sockets forming a 
single, shorted turn. 


The ends of the secondary winding must be carefully stripped of their 
enamel with sandpaper, before attaching the toroid to the board with cotton 
or nylon fishing line. On no account must wire be used for this! 


Solder the secondary connections of TI to the board and thread through the 


coaxial cable ready for soldering to the connectors. 


A standing-wave indicator for HF 


The case used was an aluminium box (Maplin LFO2C), but any suitable 
metal box could be used, Aluminium is preferable, as it is easily drilled with 
simple tools. Use standoff insulators to mount the board in the case. Once 
this has been done, the leads from the board to the chassis-mounted 
components can be soldered. So can the coaxial cable passing through the 
toroid. Make the lead from the input socket to VCI as short as possible 


Setting up 

You will need a $0.0 dummy load and a transmitter to set up your indicator 
Connect the transmitter to SKI and the dummy load to SK2. Set the toggle 
switch, S1, to forward and the sensitivity control, VRI, to mid-travel 
Switch on the transmiter, and set VRI for maximum meter deflection. 
Switch to reflected and adjust VCI until the reading is minimum (ideally 
zero). This completes the setting up! 


Using the indicator 


For setting up an aerial, connect your circuit between the transmitter and 
the cable leading to the aerial. With S1 in the forward position, key the 
transmitter and adjust VR1 for maximum reading on the meter. Switch to 
reflected, and then adjust your ATU to give minimum reflected power. If 
your adjustments are to be made to the aerial itself, to give minimum 
reflected power, you must make a note of the reflected reading, switch off 
the transmitter, make a change to the aerial, key the transmitter, and note 
whether the reflected power is greater or less than before. Then, make more 
changes to the aerial. Never adjust your aerial with the transmitter on. 
Make your adjustments on an unused frequency, and do it as quickly as 
possible, thus avoiding (or minimising) interference to other stations. 


Parts list 


Resistors: all 0.25 watt, carbon 5% tolerance 
(or Maplin 0.6 watt metal film) 
RLR2 27 ohms (0) 


R3 2.2 kilohms (k) 
VRI 10 kilohms (К0) linear 

Capacitors 
E 220 picofarad (pF) disc ceramic 50 VDC 
C2, C3 0.1 microfarad (pF) disc ceramic 50 VDC 


20 picofarad (pF) trimmer 
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Semiconductors 
D1, D2 
Additional items 
En 
SKI, SK2 


OA91 germanium 


Single-pole changeover (SPDT or SPCO) 
Coaxial sockets to suit station standards 
Veroboard — 13 strips by 30 holes 

Veropins (7 off) 

Amidon FT 50-43 ferrite toroid 

Meter, less than 200 pA FSD 

36 SWG enamelled copper wire 

Short length of UR43 or RGSS coaxial cable. 
Insulated stranded wire 

Aluminium box 

Standoff insulators for mounting the board 
Knob for the sensitivity control 


51 A moisture meter 


Construction 


"The circuit of the moisture meter is shown in Figure 1. The two probes 
touch the wood, and the current that flows between them depends on the 


moisture content of the wood. IF the moisture is suffi 


tly high, the 


current, after amplification, will be enough to light the LED. 


‘The meter can be made on a piece of plain matrix board (no copper strips), 
as Figure 2 shows. The board is big enough (lOem by 2.Sem) to 
accommodate the PP3 battery, taped on. No case is needed, unless you want 
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Figure 1 Circuit diagram of 
а moisture meter 


Figure 2 Moisture meter, 
component layout 


А moisture meter 
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to leave the meter in a damp location for a protracted period! Make sure 
that the transistors and LED are mounted correctly. In Figure 2, the 
connections as shown to TRI and TR2 are illustrated as if the transistors 
were transparent. An on/off switch is not really necessary, as only a very 
small current flows when the probes do not touch anything. Use solder tags, 
screwed to the board, to act as probes. 


After the assembly is completed, check your circuit one final time, and then 
connect the battery. Nothing should happen at first. If you lick your 
forefinger and hold it across the probes, the LED should light 
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Using it 
The protorype was compared with а commercial moisture mete, and the 
LED lir when the moisture was around 20%. This was quite fortuitous, a 
the point ar which the LED lights depends both onthe separation ofthe 
rac aio thd pain of te Тур саннай 


In addition to searching for dry rot, the instrument may be used to monitor 
the moisture in the soil of household plants. In this case, probes made of 16 
SWG copper (not enamelled) should be soldered on to the two tags, and 
should penetrate the soil to a depth of several centimetres, and RI may 
require adjusting so that the LED extinguishes if the soil is too dry, and 
lights if the soil is sufficiently moist. If you wanted to leave the meter with 
the probes in the soil, an on/off switch would be necessary. 


Parts list 


Resistors: all 0.25 watt, 5% tolerance 


RI 100 kilohms (КО) 

R2 15 kilohms КО) 

R3 180 ohms (0) 
Capacitor 

cl 0.1 microfarad (uF) polyester 
Semiconductors 

TRI,TR2 — BCI0S 

LED Any shape or colour will do 


Additional items 
DP3 battery and connector 
Solder tags (2 off) for probes 
Matrix board 10cm by 2.5em 


Simple aerials 


52 Simple aerials 


VHF aerials 


For VHF operation, the aerial should be mounted as high as possible, either 
оп a mast or on a chimney. For all-round coverage on FM and the local 
repeaters, a vertical colinear is a good choice. For SSB and CW DX operation, 
a horizontal rotatable beam is needed. If satellite working is envisaged, you 
"will need to contemplate mounting an elevator on top of your rotator, so that 
your beam can point in any direction, including vertically upwards! An 
advantage of satellite working is that the aerials do not necessarily have to be 
upin the ай, provided you have a relatively uncluttered site. Your rotator and 
elevator can be at ground level, which is good! 


If the VHF aerial is mounted on the chimney, use a double mounting 
bracket, particularly if you have a beam and rotator. Keep the TV, broadcast. 
ЕМ and amateur aerials as far apart as possible, and keeping the feeders 
separated is also а good plan. 


The dipole aerial 


‘One of the simplest types of aerial for single-band operation is ће half-wave 
dipole, (The name ‘dipole’ simply means “two poles’ or “two elements’, and 
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Figure 1 Layout for a dipole 
aerial 
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in this case the total length of the dipole is approximately half a wavelength 
at the operating frequency. I is usually fed in the centre by coaxial cable as 
Shown in Figure 1. The length of the dipole for the lowest frequency in each 
band is shown im Table 1. Normally, the length of the aerial will be 
‘trimmed’ to be tuned to the centre frequency of the part of the band in 
which you will operate. This is done using the data in the right-hand column. 
of Table 1. As an example, suppose you wanted your aerial to be resonant 
at 3.7MHz, The table gives an overall dipole length of 42.86m for 
3.5 MHz. To resonate the aerial 200 kHz higher, then this length must be 
shortened by 2 x 0.595 т = 1.190m. Your dipole would thus be 41.67m 
long. Remember to allow extra wire for fixing the dipole ends to the 
insulators 


Table 1 Dipole lengths for lowest frequency ofeach band and the length to be 
rimmed from each to raise the resonant Frequency by 100 KHZ 


Band. Dipole length Trim each end 
(ann) т) ҮЛ 
m вз Em 
as 4286 595 
7 za 150 
w p 70 
м 1071 35 
18 333 2 
n E 5 
24 603 2 
E! 536 E] 
so зоо * 


Figure 2 Posible layout for 
a dipole aerial in a confined 
space 


Figure 3 Multi-band dipole 
заг 


Simple aerials 


‘On the lower frequency bands, the lengths become rather large. In this case, 
you can ‘bend’ your dipole, as illustrated in Figure 2. The length of wire 
required to give an acceptable value of SWR (less than 2:1 on transmit) may 
need to be different from the calculated value, so be prepared to 
experiment! 


Dipoles are single-band aerials, although they will often work acceptably on 
the third harmonic of their design frequency: a 7 MHz dipole often operates 
reasonably well on 21 MHz. It is possible to operate several dipoles in 
parallel, as Figure 3 shows. Interaction between the elements can occur if 
the spacing between them is less than about 10cm. A multi-band dipole, as 
shown in Figure 3, has the elements separated with plastic spacers, and 
drooping ends to produce maximum spacing between the elements’ ends. 


СЯ 
Nylon cord insulator 
‘Support 


Ene 
insulator, 


SE 
Orsos one ыы 


Spacers at a: 


Somm centes COME, 


Coaxial саве отт or more 
оте Between dpoles 
©nsas oviss 


The long-wire aerial 


This aerial is simple, cheap, easy to erect, and suits most houses and 
gardens, as Figure 4 shows. Using an aerial tuning unit (ATU), an end-fed 
long wire can function on several bands when used with a set of radials or 
а counterpoise. Figure 5 illustrates the setup. The length of the aerial will 
determine the bands which will be covered. 
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А wire length of 10.5 т will work on the 40, 30, 17, 15 and 12 m bands. 


А wire length of 15.5 m will work (with an ATU) on the 80, 40, 20 and. 
12m bands and possibly (depending on your ATU) on the 17 and 15m 
bands, 


А wire length of 26.5 m will operate on all bands, but may be difficult to 
load on 10m. 


The wire lengths given here may need some adjustment because of the 
geometry of your particular house and garden. For receive-only purposes, 
the lengths are far less critical 


In general, you cannot get a good radio-frequency (RF) earth from a first- 
floor (or higher) shack. Unless a good RF earth exists within a small fraction 
of a wavelength of the transceiver, an artificial ground comprising a single 
$ radial or counterpoise will be needed. You will need one counterpoise for 
each band you intend to use, and the wire can be concealed around the 
skirting-board of the shack, or under the carpet, Make sure that the free end 
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Table 2 Lengths of elements for vertical antennas, radials for 


verticals and counter-poises for end-fed long wire antennas 
Band Element length 
(мну т) 
18 39.66 
as 2040 
7 1020 
w 714 
м зт 
18 396 
n зл 
E] 295 
2 255 


of each counterpoise is well insulated; this point can carry a very high 
voltage when you transmit; anyone coming into contact with this can suffer 
very severe RF burns. Counterpoise lengths can be read from Table 2. 


The vertical aerial 


The single-band vertical aerial is sometimes used by DX operators because 
it has a low angle of radiation, which favours long-distance propagation. 
However, it must be sited clear of obstructions and must have а good 
counterpoise or radial system, llusteations of the vertical aerial are shown, 
and the lengths of the vertical and radial sections are given in Table 2. The 
centre of the coaxial feeder is connected to the vertical section, and the braid 
to the counterpoise or radial system, which is made up of four or more wires 
buried just below the surface and joined together near the base of the 


Cable entry to the house 


Bringing coaxial cable into the house by an open window must be regarded 
as a temporary measure. Wooden window frames can be drilled, one hole 
for each feeder. Make the holes slope downwards from inside to out to 
prevent rain entering, and treat these with wood preservative. Leads from 
long-wite and inverted-L aerials should be kept separate from other 
cables. 


Alternatively, a plastic pipe large enough to take all your feeders could be 
fitted into the brickwork (again, sloping downwards towards the outside) 
You may want to let a friendly builder do this for you. 
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53 A breadboard 80m CW 
transmitter 


The circuit 


The transmitter circuit is shown in Figure 1. TRI is a crystal oscillator, the 
frequency of which is controlled by crystal X1. A small trimmer capacitor, 
TCI, is added to allow the frequency of X1 to be varied by a small amount. 
If adjustment of this trimmer is made possible from the front panel, it is 
‘useful to adjust the transmit frequency to avoid other stations already on the 
crystal frequency. The collector load resistor, R2, of the oscillator transistor, 
‘TRI, determines the power output; a value of 3.3 КО seems to work well in 
producing an output of 3 watts. 


TRI is directly coupled to ТЕЗ, а VMOS transistor (a type of field-effect 
transistor (FET)). This acts as the power amplifier (PA) stage. ТАЗ should 
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give about 3 W output, which is then coupled to the output by C3. The 
radio-frequency choke (RFC) providing the drain load of ТЕЗ is simply a 
few tums of wire on a ferrite bead, 


TR2 is an interesting addition to the circuit, It is used as a switch to "key" 
the PA, ТАЗ. The transmitter could be built without TRA, just placing 
the Morse key between the top of the RFC and the 12 vole supply. Adding 
TR2 is helpful, because it means that one side of the Morse key can be 
grounded (always a good thing), and some degree of shaping of the 
‘output RF waveform is provided by R3 and Cl. This makes the 
transmission sound a litte better and reduces the possibility of spurious. 
frequencies being generated and transmitted. TR2 is a pnp transistor; note 
that it is the emitter of this transistor which is connected to the positive 
side of the supply. 


Some form of changeover switching is needed for the aerial. A double-pole 
changeover toggle switch can be used. See the chapter on switches, later on 
in this book. One pole is used to switch the aerial between transmitter and 
receiver; the other pole is connected in the 12 volt supply line, and is labelled 
RECEIVE/TRANSMIT - NETTING. Its use will be described later In this 
simple circuit, the PA cannot work when the key is open, because the key 
breaks its supply (via the REC). When the key closes, TR2 switches on and. 
applies the 12 volt supply to the top of the REC. C2 is a decouplin 
capacitor, which prevents any residual RF signals at the top of the RE 
reaching TR2, 
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Building 

The prototype was put together as follows. Take a piece of plain printed- 
circuit board (PCB) measuring 5 cm by 4 cm. Then, with a new, sharp blade in 
a junior hacksaw, draw the blade horizontally across the surface of the copper 
in order to make a pattern of 6 squares along the 5 cm side and 5 squares 
along the 4cm side. No more pressure should be applied than is necessary to 
cut through the copper! All the parts will be soldered on these pads in a form 
of surface-mount construction. To do this, each active pad (ie. one that is 
going to have a component soldered to it) needs to be tinned. This means 
coating the pad's surface with solder, and is carried out as follows. Place the 
hot tip ofthe soldering iron on to the pad, and hold it there for a second or so. 
Then, with the tip stillin place, touch the end of your reel of solder on the pad, 
not the tip of the iron. The solder should flow evenly all over ће pad, and you 
can remove the iron. The solder should solidify in a rounded, shiny blob! This 
provides a good surface for making soldered joints. 

To join component leads to the pads, cut each lead about 1 cm long, and then 
bend the last2 mm at right angles to the rest of the lead. As you did before, tin 
the 2mm length of each lead. Place the tinned portion on to the pad, and place 
the tip of your iron ол the pad, close to the lead. The solder on the pad and on 
the lead will mele and run together; remove the iron and hold the component 
still until the solder solidifies. When the joint has cooled, give the lead a gentle 
tug to make sure you have a good joint (а good mechanical joint is usually a 
good electrical joint, too!). Each transistor straddles three pads, so the centre 
lead will need to be shorter than the other two. Take care here to get the lead 
lengths right = if you do, you will be surprised how much more firmly the 
transistor is held than if you just botched the lead lengths by bending them to 
fit! Make sure the connections to the transistors are correct, 


Winding the RFC 
enamelled copper wire are threaded through a small ferrite bead. This 
requires care, because the bead is small and the wire is thin. Trim the ends to 
‘within about 1 em of the bead, remove the enamel carefully with sandpaper 
and tin the bare ends, prior to soldering the choke to the board. 


quite simple. Seven (or more) turns of thin (32 SWG) 


After completion of the wiring, check the circuit against Figure 1. Bread- 
boarding a circuit like this has its advantages, but it can have disadvantages, 
too. One of these disadvantages is that it ean make circuit checking difficult, 


For a simple circuit like this, it is not too bad! Check that no solder has run. 
between the pads. Plug in your crystal for the 80 т band, and connect up the 
12 V power supply. Do not connect the Morse key yet and do not switch on. 
the power. 


Testing and operating 
Clear your workbench of all metallic objects, slivers of copper, bits of wire, 
tue, switch on your power supply. Wa an crteral rece ten on and 


A breadboard 80m CW transmitter 


around your crystals frequency for a signal, Remember that the oscillator 
runs all the time and, because you haven't yet connected the Morse key, 
your receiver is close enough to pick up the signal from the oscillator. This 
confirms that your oscillator is running. Switch off 


Connect the station aerial to the transmitter's aerial socket, and the receiver 
to the transmitters receiver socket. Connect the Morse key, put the Receive/ 
Transmit- Netting switch in the receive position and switch on. You should 
be able to hear stations in the normal way. Now put the switch in the 
Transmit-Netting position. Signals in the receiver should almost disappear, 
as the circuit has disconnected the receivers aerial. 


Tune the receiver until you can hear your own crystal oscillator signal, This 
is known as netting, tuning your receiver and transmitter to the same 
frequency. Pressing the key will now transmit your signals when the switch. 
is in the Transmit- Netting position; switch back to the receive position to 
listen for stations answering your call. As soon as you are happy that your 
circuit is functioning properly, you must build the low-pass filter circuit 
before using the transmitter regularly 


Parts list 


Resistors: all 0.25 watt, 5% tolerance 


RI 100 kilohms (kO) 
R2 See text 
R3 1 kilohm (kO) 
Capacitors 
Cl, C2, СЗ 100 nanofarads (nF), or 0.1 microfarad (uF) 
TC 3-60 picofarads (pF) trimmer 
Semiconductors 
TRI ZIX651 
TR2 ZTX751 
TR3 VNIOKM 
Additional items 
RFC 7 turns of 32 SWG enamelled copper on a ferrite bead 
Switch Double-pole changeover (DPDT or DPCO) toggle 
Crystal For 80m band 
Crystal 
holder HC25 type 
Sockets According to station fittings 
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54 A 7-element low-pass filter 
for transmitters 


Introduction 


The simpler the transmitter, the more likely it is to radiate harmonics of its 
fundamental frequency. Harmonics are integral multiples f the frequency 
оп which the transmitter is designed to operate. If you think you are 
transmitting on а frequency f, for instance, you will also be radiating the 
harmonics of 2f, 3f 4f, ... and so on. This results in your signals being 
heard on several frequencies, spread over a very wide frequency range. You 
are also contravening the terms of your licence. To avoid this, it is always 
advisable to use a low-pass filter between your transmitter and aerial. This 

a filter which will pass your signal frequency f, and all frequencies below 
it, but will not pass (attenuate) frequencies above f to any significant extent. 
The value of f is known as the cutoff frequency of the filter. 


A design of 7-element low-pass filter 


А T-element low-pass filter (LPF) is so called because it has seven 
components, as the circuit diagram of Figure 1 shows. Filters containing 
any odd number of elements are possible: a 3-clement filter would 
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Figure 1 Circuit diagram of 
filter 


A T-element low-pass filter for transmitters 


Oasan ovise 


comprise Cl, L2 and СЗ only, and is sometimes called a pi-network 
because the element disposition resembles the Greek letter pi (яў; a 
S-element filter would comprise СІ, 12, СЗ, L4 and C only, and so on. 
In general, the more elements the filter has, the more effectively it 
attenuates signals above f. 


The circuit of Figure 1 is designed to have an input and an output 
impedance of 50 0, which means that it can be placed in the aerial feed 
of any common transmitter. Filter design is a very complex business, and 
is best left to the experts. One such expert is WINQN, who produced a 
number of computer designs of LPF using commonly available (preferred 
value) capacitors, and aimed specifically for use on amateur frequencies. 
The results of this work are condensed into Table 1. The inductors are 
wound on standard toroidal cores, and their details are included in the 
table. 


Table 1 Filter component values for each brand 


Band a; as 126 и Gre Wire 
mees PF pF tums ums pe E 
m "s E 2 mma 9 
40 270 en 19 Е] T72 26 
30 270 560 19 E] T76 26 
20 180 390 6 v T76 E 
15 = E] 2 м 1376 El 
0 56 150 w n 1375 2 


Making the filter 


The filter was made originally as an adjunct to the Breadboard 80m CW 
transmitter, which you will also find in this book. It uses the same 
constructional technique, based on a single piece of plain, copper-clad 
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Figure 2 Layout and 
construction of filter 
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PCB, with ‘pads’ created by using a sharp blade in a junior hacksaw. The 
cuts in the copper are shown in the layout diagram of Figure 2. There are 
two ways of mounting the components: the first way is to drill small holes 
in each pad, as shown in Figure 2, and mount the components through 
the holes in the normal PCB manner; the second way is to solder the 
components directly to the pads, in the way that was described for the 


Winding the inductors is quite simple. All you need to remember is that 
cach time the wire passes through the core counts as one turn. Cut off the 
spare wire at each end of cach coil to about 1 cm, scrape off the enamel 
with sandpaper, and tin the exposed copper. See the transmitter descrip- 
tion if you are unsure of how to do this. Note the wire links between each 
of the lower pads, forming а solid ‘ground’ for the elements. The 
prototype had a plug and socket on the ends, to match the transmitter 
and aerial terminations, 


The type of capacitor used in the design is not critical; the polystyrene 
type works well 
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Radio-frequency mixing 
explained 


Introduction 


Mixers find widespread use in electronic circuitry. Many of the projects in 
book, together with every TV set and radio in the home, contain mixer 
circuits ~ a good indication of their usefulness. 


Confused? 


Audio mixers (as used in recording studios and radio broadcast stations) are 
used to add or ‘balance’ the signals from various sources such as 
microphones, CD players, etc. These have nothing whatsoever to do with 
radio-frequency (RF) mixers, and should never be confused with them. 


RF mixers and beat frequencies 


Instead of adding signals (as in the audio mixer), the RF mixer multiples 
them together. As you might expect, this has an entirely different effect. The 
two signals entering the mixer beat or heterodyne with each other to 
produce signals on other frequencies. One example of this occurs in sound, 
‘when two musical notes of almost the same frequency are heard together 
Instead of hearing two separate notes, the listener hears one note whose 
intensity (loudness) appears to increase and decrease. This intensity 
variation is called a beat, and its frequency is equal to the difference in the 
frequencies of the two original notes, The technique is used by musicians to. 
tune their instruments. И one note is known to be a correct frequency, the 
other can be tuned to it by making the beat frequency as close to zero as is 
possible 


Multiplying together 


The process of mixing presupposes that we have a device which will 
automatically multiply two signals together. Fortunately, this is easy; so 
easy, in fact, that it often occurs when we do not want it! Multiplying is 
achieved by any device which is non-linear; this means a device whose 
‘output is not a constant factor larger than its input, something that can be 
achieved by many electronic devices and circuits 
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multiplying (or mixing) two 
signals together кез, 


Let us look now at what a mixer does in concrete terms. Suppose two 
signals, of frequencies fl and f2 go into our mixer. These signals are shown 
in Figure 1. Putting numbers in, to make the situation clearer, suppose f1 is 
1.000 MHz and f2 is 160 kHz. The beat frequency is the difference of these: 
1.000 MHz - 0.160 MHz = 0.840 MHz, or 840 kHz. A mixer also produces 
an output at the sum of these frequencies; in this case the new frequency 
‘would be 1.000 MHz + 0.160 MHz = 1.160 MHz. 


Suppose you fed the output of your mixer, operating with these input 
frequencies, into a receiver and tuned around to find what frequencies were 
present. You would find two signals, one at 840 kHz and one at 1.160 MHz, 
showing that the two ‘new’ frequencies were very real! 


In addition to drawing out the waveform of the resultant signal, as in Figure 
1, we can draw the inputs and outputs on a frequency axis, to form a 
spectrum of the signal components. This is done in Figure 2. The top two 
diagrams show the input signals at f1 and (0. The bottom diagram shows 
the output signals in relation to the input signals. Depending on the type of 
mixer used, one or both of the input signals would be removed. 
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Figure 2 The result of 
multiplying or mixing two 
signals together as seen on a 
spectrum analyser 


Figure 3 The basic idea of a 
Superhet receiver 


Radiofrequency mixing explained 
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A mixer in every radio 


Basically, a mixer is used to change a signal from one frequency to another, 
something it does without altering the characteristics of the incoming signal. 
If the incoming signal is amplitude modulated (AM), then the frequency- 
changed signal would be AM also. The same applies to FM, SSB, CW, and 
all other modulation forms you can think of. This explains why mixers are 
often called frequency changers 


Frequency cha 
superbeterodyne (or superhet). By mixing the incoming signal with a 
variable-frequency local oscillator as Figure 3, shows, the signal can be 


1g is the key process in the type of radio known as a 


converted to the fixed frequency of a filter and amplifier. This is useful 


Fea 
Incoming trequency 
Жош» м [э] ambien 
‘iter 
Variable 
frequency 
vocal 
ostilator. 
p 


191 


Radio and Electronics Cookbook 


192 


56 


because it is easier to make a very high-quality filter and amplifier at a single 
fixed frequency, than at a variable frequency 


АШ TV receivers and virtually all radio receivers (and transmitters) use 
mixers. Both the Yearling and Colt receivers (see the relevant projects) are 
superhets, and use mixers. 


A voltage monitor for a 
12V power supply 


Introduction 


It for any reason, the stabilisation of your main 12 volt power supply unit 
(PSU) breaks down, it is possible that a voltage much higher then the 
nominal 13.8V will be applied to your precious equipment. И you would 
to know the instant that this occurred, and hence be able to switch 
‘things off before it was too late, then this circuit is what you need. It will 
sive audible and visual indications if the voltage rises above 14.40, and a 
visual indication only if the voltage is reduced. 


The circuit 


The circuit uses three ICs and is shown in Figure 1. The circuit is powered 


by the PSU whose output is being monitored, and the ci 
supply line variations is secured by the 6 volt regulator, ІСТ. The heart of the 
circuit is IC2, an LM39 14; it is a bargraph driver, which operates ten LEDs. 
in a display resembling а thermometer = the string of lit LEDs inereases in 
length as the voltage on pin 5 increases. 


The input voltage range on pin 5 is L2V maximum, making cach LED 
correspond to one-tenth of this, which is 0.12 V, the step size. R1 and R2 act 
as а voltage divider, so that voltages of up to the maximum of 14.4 V may 
be applied to R1 without exceeding 1.2 V at pin 5. R3 sets the brightness of 
the LEDs and R4 determines the step size. 


IC3 is an opto-isolator a device containing an LED and a phototransistor in 
rate without 


one package. This enables the piezoelectric sounder to о 
affecting the operation of the bargraph driver. The input to IC3 is provided 
by the voltage on D8, so that if any of the LEDs at or above D8 are lit, the 


A voltage monitor for a 12V power supply 


pnm 


Figure 1 PSU monitor, circuit diagram 


sounder will operate, indicating overvoltage. Despite the fact that some of 
your other equipment might be damaged by this overvoltage, the monitor 
circuit itself is unaffected. 


Construction 


The prototype was built on two pieces of Veroboard of the copperstrip. 
variety. The main (circuit) board measured 15 strips by 25 holes, and the 
display (LED) board measured 4 strips by 30 holes. Track cuts are necessary 
їп each board. The correct places are shown for the main board in Figure 2, 
but there is sufficient flexibility in the layout of the display board for a 
prescriptive layout not to be needed. All the anodes of the LEDs are 
connected to the same strip, which makes things comparatively simple! 


For the main board, insert the Veropins and the wire links first, and solder 
them to the copper strips. Then fit the IC holders and the resistors. Fit the 
IC holders with their notches towards the top of the board. When fitting the 
voltage regulator, ICI, note than the centre lead (the ‘common’ lead in 
Figure 1) does пог go to position АЗ; the track should be cut at A3, and the 
common lead soldered at B3. This is indicated in Figure 2. 


Wire up the LED board with its ten LEDs and 11 connecting wires, each 
about 10em long. This length depends on how far away from the main 
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Figure 2 PSU monitor, PCB 
layout 
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board you are planning to mount the display. The LEDs should have 
different colours: three orange, four green and three red, to indicate ‘low’, 
"medium and ‘high’ voltage. 


Now solder the other ends of these leads to the Veropins on the main board, 
making sure that the order is correct, Fi nect the piezoelectric 
sounder to the main board; the polarity is important, so make sure the red 
lead goes to pin 4 of IC3 and the black lead to the ground rail. И you were 
careful to fit the IC holders with their notches in the correct positions 
match these up with the notches on the ICs before pushing home the ICs 
gently. Check your circuit for solder bridges and unwanted pieces of copper. 
swarf before serewing the small heat sink to the voltage regulator, ICI 


Testing 


(a) With a variable-voltage PSU. Set the PSU for 10 V, connect the circuit 
and switch on. Increase the voltage slowly, and check that each LED 
lights up after the one before it. As the voltage exceeds about 14.4 V, the 


A voltage monitor for a 12V power supply 


first red LED should light and the sounder should operate. If an LED 
does not illuminate, you should immediately suspect either a dry joint or 
an incorrect LED polarity. The voltage at which the first red LED lights 
can be adjusted by varying R1; increase RI if the LED comes on too 
carly; decrease RI if the LED comes on too late, 

(b) Without a variable-voltage PSU. For your ‘variable suppl 
several A-type 1.5 V cells (or 1.2 V NiCad cells in series. The voltages 
produced by a range of cells is shown in Table 1 = because of the lower 
voltage of NiCad cells, more of them are needed to produce a given 


volt 


Once the operation of the circuit has been checked, it can be fitted into a 
plastic or metal box. Only two connections are needed for the PSU, You 
may want to drill some holes in the case to increase the apparent loudness 
of the sounder. 


Table 1 Test voltages available from batteries in series 


No of batteries Voltage, nicads Voltage, dry cells 
7 "m m 
в эв 12 
E 108 133 
10 2 15 
n n2 2 
2 ма e 
з 156 S 


Parts list 


Resistors: all 0.25 watt, 5% tolerance 


RI 11 kilohms (КО) = see text 
R2 1 kilohm (КО) 
R3 12 kilohms (КО) 
R4 18 kilohms (К) 
Semiconductors 
1C1 17806 
1C2 LM3914 
1C3 Opto-isolator - Maplin code WL3SQ 


DI-D3 3mm LED, orange 
04-07 — 3mm LED, green 
08-010 3mm LED, red 
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Additional items 
151 Piezoelectric sounder, wire leads 
6-pin DIL socket for IC3 
18-pin DIL socket for IC2 
Veroboard = two pieces for main and display boards, see text 
for sizes 
Veropins 
Heat sink for ICI 
Single-core insulated wire for links 
Insulated stranded wire for interconnecting the boards 
Case as required 


57 А 1750 Hz toneburst for 
repeater access 


Warning 


"This circuit uses a member of the integrated circuit family known as CMOS 
(complementary metal-oxide semiconductor). These use very little current 
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Figure 1 Toneburst module, 
чш diagram 


A T750H2 toneburst for repeater access 


and can be completed destroyed if they come into contact with the 
magnitudes of static electricity that most of us carry about when we walk on 
carpets and wear rubber shoes. You will never know if this wanton 
destruction has happened = all you will discover is that your circuit doesn't 
‘work and that you have tested everything. To avoid this problem do the 
following thin 


1. Before you open the little packet in which the IC is supplied, touch 
something which you know to be earthed — the metalwork of any 
equipment which is mains earthed, for example. Then open the 
packet, 

2. Let the IC fall gently on the bench = don’t pick it out with your fingers. 
Touch your earthed metalwork again. Pick up the IC and insert it gently 
into its holder. 


The circuit is safe from destruction while it is connected to the battery. 


Circuit description 


The circuit is shown in Figure 1. The tone is generated by an integrated 
circuit oscillator (ICI), whose frequency is controlled by а ceramic 
resonator, XLI. Ив frequency is very high, and is divided down to the 
1750 Hz needed by the same chip. The ceramic resonator is designed to 
operate at 455 kHz, the intermediate frequency of many receivers, Because 
all divider circuits use powers of 2, we need the oscillator to run at 448 kHz 
зо that when it is divided by 256 (256 = 28), we end up with 1750 Hz. Try 
it on your calculator: 


448 000 


E 
(see Fig 3) 


cas ones 
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Figure 2 Veroboard 
component layout 
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We use СІ, C2 and R1 to pull the frequency of the oscillator away from 
455 kHz to 448 KHz. The divider chain has eight counters in it, and each 
counter divides the frequency of the signal it sees by two, giving the final 
division of 256. 


This counting process can be stopped at any time by taking the voltage on 
the reset pin (pin 12) up to the supply voltage. When the circuit is switched 
оп by closing S1, pin 12 is at 0 V because C3 is discharged. The oscillator 
runs, producing the output frequency of 1750 Hz. As time progresses, C3 
charges up through R2 and the voltage on pin 12 rises. When this has risen 
sufficiently, and in a time determined by the values of C3 and R2, the 
counter resets and stays in the reset state; no division takes place and there is 
no output. The duration of the toncburst is thus governed by СЗ and R2. 


When S1 is opened, the circuit is switched off, and C3 is discharged through 
D1 and R3, ready for the next toneburst. If you have used a repeater, you 
will know that a toneburst is needed only to activate a repeater in the 
standby condition; it is not needed once a contact has been established, 


VRI adjusts the amplitude of the tone fed to the microphone, and C4 
prevents any voltage that may be present on your microphone connector 
from damaging the integrated circuit. 


Construction 


The prototype circuit was built on Veroboard of the copper-strip variety, 
measuring 20 holes by 14 strips. The layout is shown in Figure 2. Make the 
track cuts first, and check that there are no slivers of copper wedged 
between adjacent tracks. Then, solder in the IC socket (with the notched end 
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Figure 3 Toneburst module: 
two alternative switching 
arrangements 


A 1750 Hz toneburst for repeater access 


facing towards track A), the wire links and the three Veropins. Having done 
this, solder in the resistors, capacitors and diode, making sure that D1 and 

are the right way round! Using your best soldering technique, solder in 
the ceramic resonator quickly, to prevent heat damage. Recheck your 
circuit, check for solder splashes and bridges, and then gently insert ICI into 
its socket, matching up its notch with that of the socket 


Testing 


Set VRI to half-way and connect a crystal earpiece to the output; apply 

power to the circuit. You should hear the tone, lasting for about half a 

second. If there is no tone, disconnect your circuit from the power supply, 

and check for dry joints in the vicinity of pin 12. Is the diode, D1, the correct. 

way round? Is C3 the correct way round? Did you choose to ignore the 
(OS safety precautions given earlier? 


Once the circuit is working, you need to decide how you are going to 
connect it to your transmitter. Two options are shown in Figure 3. If you 
have access to a point in your transmitter circuit that has between 9 V and 
12 V positive on it during transmit, you can use this to power your circuit 
As the coneburst is needed only for repeaters, the switch, S1, disconnects it 
when not needed, as shown in Figure За. If you want the circuit to be self- 
рон, then а Э volt PPS banery may be used; Figure b shows the 
configuration, 
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‘The output from the circuit board is fed directly into the microphone socket, 
in parallel with the microphone itself; use thin coaxial or screened cable for 
this lead, or you may induce hum into the microphone circuit and suffer 
from RF breakthrough into the audio circuits. To adjust the setting of VRI, 
start with it at the zero output position and connect a dummy load to your 
transmitter. Slowly, increase the output while monitoring your transmitted 
signal on another nearby receiver. Make sure you do not increase the output 
so far that the signal sounds distorted. If you would prefer that the tone was 
‘on continuously while you made this adjustment, simply connect a wire 
across C3 remembering, of course, to remove it as soon as you have 
completed the test! 


Parts list 


Resistors: all 025 watt, 10% tolerance (or better) 


RI 1 megohm (MQ) 
R2 150 kilohms (kO) 
R3 12 kilohms (kO) 
VRI 10 kilohms (Kf) horizontal preset 


Capacitors: all 16У WKG or higher 
C2 1 nanofarad (nF) disc ceramic 
47 microfarad (pF) tantalum bead 
47 nanofarads (nF) disc ceramic 


A circuit for flashing LEDs 


Semiconductors 


ICI 4060 
DI 1N4148 
Additional items 
XLI XRASS 
Veroboard (see text for size) 
Veropins (3) 


S1 Switch (momentary action push-to-make SPST) 
16-pin DIL socket for ICL 
Single-core insulated wire for links 
Coaxial or screened cable for microphone connection 


58 A circuit for flashing LEDs 


Warning 


"This circuit uses a member of the integrated circuit family known as CMOS 
(complementary metal-oxide semiconductor). These use very little current 
and can be completed destroyed if they come into contact with the 
magnitudes of static electricity that most of us carry about when we walk on 
carpets and wear rubber shoes. You will never know if this wanton 
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destruction has happened = all you will discover is that your circuit doesn't 
work and that you have tested everything. To avoid this problem do the 
following things: 


1. Before you open the little packet in which the IC is supplied, touch 
something which you Ёлош to be earthed — the metalwork of any 
equipment which is mains earthed, for example. Then open the 
packet. 

2. Let the IC fall gently on the bench = don't pick it out with your fingers. 
Touch your earthed metalwork again. Pick up the IC and insert it gently 
into its holder. 


"The circuit is safe from destruction while it is connected to the battery. 
However, when the battery is removed, the same care should be exercised. 
with its handling, because there is no supply decoupling capacitor across 
ес. 


Basic description 


LEDs can be made to flash (switch on and off) by driving them from sources 
that switch on and off. Such a source is an astable multivibrator. If you have 
built or read about A basic continuity tester, elsewhere in this book, you will 
have come across such a beast before, That circuit used an astable 
multivibrator made from two transistors, This new circuit achieves the same 
behaviour from a single integrated circuit, the CMOS 4011. To give it its 
full description, the 4011 is a quad 2-input NAND gate. Quite a mouthful, 
but all it means is that inside the chip are four NAND gates, cach with two. 
inputs. 


A NAND gate needs a positive voltage (known as a logic 1) on both inputs 
in order to produce zero volts (known as logic 0) at the output, Two NAND 
gates can be connected, as are A and В in Figure 1, to make our astable 
multivibrator. The combination of A and B has been described as the most 
perverse circuit in electronics; as soon as the output goes to logic 1, the 
circuit decides that it would prefer to have a logic 0 there, and switches over. 
‘With logic 0 at che output, the circuit now prefers to have logic 1 there, and 
so it goes on! We are going to use this continuous switching backwards and 
forwards to flash two LEDs, The rate at which A and B ‘change their minds’ 
is the frequency at which our LEDs will flash, and is controlled by the 
charging and discharging times of C1 through R2 and C2 through RI. As 
the values of RI and R2 are the same, and those of C1 and C2 are the same, 
the ON and OFF states of the circuit are the same, 


Gates C and D do not contribute to the flashing action; they act as buffers 
to isolate the LEDs from the multivibrator circuit itself. You will find in 
electronics that an oscillator is seldom used to drive another device directly; 
there is usually a buffer between it and the stage it drives. 


Figure 1 Flashing LEDs, 
‘iret diagram 


A circuit for flashing LEDs 


Greco ov و‎ 


A characteristic of all multivibrators, astable or not, is that they have two 
outputs. In this ease, those outputs are at pins 3 and 10, which are then 
buffered and appear at pins 4 and 11, respectively. When one output is at 
logic 1, the other is at logic 0, and vice versa. This means that ТЕРТ is off 
when LED2 is on, and LEDI is on when LED2 is off, the two states 
switching backwards and forwards at the frequency of the oscillator. 


Construction 


Read the warning at the beginning of this article again, It is not intended to 
scare you off from building this, but is a genuine piece of advice which са 
save you time and irritation when all your labours result in a circuit that 
doesn't work! That extra bit of care can make all the difference! 


Veroboard (the copper strip type) is used for the layout, shown in Figure 2. It 
measures 20 holes by 12 strips. Be aware that there is no row T in the layout, 
so don't miscount when you are placing components on the board! 


Firstly, cut the tracks using a 3mm (4 inch) twist drill held between thumb. 
and forefinger; check that there are no slivers of copper bridging any of the 
tracks, and that the tracks have been completely cut by the drill. Solder in 
the components carefully. Leave the IC in its carrier for the time being, and 
solder in the IC socket, with the notched end facing row A. On completion, 
check the circuit carefully. If you are happy that it is correct, follow the 
instructions given earlier and fit ICI into its socket, matching up the two 
notches. Connect the battery and switch on. The two LEDs should flash on 
and off alternately. If only one LED flashes, you have probably connected 
the other one the wrong way round. Switch off, check and correct if 
necessary. If neither LED flashes, you must have a significant error in your 
circuit, which will need checking again! Or did you choose to ignore the 
handling precautions for the CMOS chip? 
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The board can be mounted near to the point where you want your flashing. 
LEDs to be seen, although long leads to the LEDs are acceptable. The LEDs 
сап be different colours = irs all up to you now! 


Parts list 


Resistors: all 025 watt, 10% tolerance or better 
4700 ohms (0) 
1 kilohm (kO) 


47 microfarads (pF) 12V МКС 


Semiconductors 
1C1 4011 
Additional items 
LEDI,LED2 Аһу size of LED, any colour 
51 SPST on/off 
Plastic box if needed, 8.5 by 5 by 2.5 em 


Source 


Components are available from Maplin, 
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Figure 1 Switches and lamp 
AND gate 


Digital logic circuits 


Digital logic circuits 


Introduction 


Logic circuits form the backbone of even the most advanced computer, yet 
their basic operation can be demonstrated by a couple of switches, a 
battery and a bulb. 


Logic using switches 


Everyone reading this article will look at Figure 1 and know immediately 
how it works and be able to write down something like ‘When switch A and 
switch B are closed, the light will come on’. Without knowing it, you have 
written down a logic statement involving the so-called AND operation; the 
light comes on only when switches А AND B are ON. Below the circuit in 
Figure 1, is a table showing the only possible positions of the two switches 
and the state of the bulb for cach position. This is called a truth table, and 
is frequently used in logie analysis. 


‘Switch Switch 
® © 
Battery Lame 


A [8 [um] 


or on | on 
on | ot | он 
on | on | on 


on | on | on 


Orson owes 


Figure 2 shows a different circuit. Here, the two switches are in parallel 
rather than in series, as was the case in Figure 1. Again, if you analyse the 
circuit in words, you would say that the light will be on when switch А OR 
switch B is ON. This is an example of the OR operation, and its truth table 
is shown in Figure 2. The statement above is not complete, however; can 
you see why? The truth table will show you. The light comes on if A is ON, 
OR if Bis ON, OR if A AND B are both ON. That third condition is easy 
to miss, but don’t worry about it 
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Believe it or not, some very complicated logic is possible (in theory) using 
switches and lights, but it is highly impractical and would be very slow. This 
is where electronic logic circuits come in, 


Switches with no moving parts 


You may have come across projects in this book where a statement is made 
such as ‘.. . the transistor is being used as a switch . . —. Transistors сап be 
used as switches, as were thermionic valves in the world’s first pro- 
grammable computer Colossus, at Bletchley Park. However, technology has 
moved on from valves, through transistors to logic gates, combinations of 
electronic switches designed specifically to perform logic functions. 


These act on voltage levels as their inputs and produce changes in voltage 
levels as their outputs. A positive voltage is called logic 1, and corresponds 
to a switch being ON in our previous descriptions; a zero voltage is called 
logic 0, and corresponds to a switch being ОРЕ The output from a logic 
gate (normally labelled Q) is also logic 1 or logic 0, corresponding to our 
light being ON or OFF, respectively, in our switch analogy. 


Many logie devices operate from a stabilised 5 V supply, and this determines 
the ideal voltages corresponding to the two logie states: 


logic 0 = OV, 
logic 1 = SV. 


The world isn’t an ideal place, so the real voltage ranges used by the logic 
gates are 


logic 0 = 0.0 to 04У, 


3.0 to 50У. 


logic 1 


Figure 3 Electronic AND 
sate 


Figure 4 Electronic OR gate 


Digital logic circuits 


The AND circuit of Figure 1 is now called an AND gate, and requires logic 
1 inputs on A AND B to produce a logic 1 at the output. Figure 3 shows this 
The truth table is identical with that of Figure 1 — logic 1 replaces ON and 
logic 0 replaces OFF. Now compare Figure 2 with Figure 4 = circuits and 
truth tables for the OR function, Again, we have exact similarity. 


Greco 


output 


Green ors 


There is another very common logic gate, which performs the NOT 
function. It is easy to understand. Just ask yourself the question "What is 
NOT logic 0? and the answer is obviously "logie T’. Similarly, logie 0 is 
NOT logic 1. A NOT gate simply changes the logic state of the input; it is 
also known (because of this behaviour) as an inverter. И symbol and truth 
table can be found in Fig 5. Note the little circle on the output of the gate 
in Figure 5. In logic circuits, this symbol always implies inversion, or the 
presence of a NOT gate, Keep an eye open for it 


So far, the logic functions we have discussed have all been words which we 
use in everyday language, which has made the electronic interpretation of 
them relatively easy. Now we must introduce a function for which there is 
mo analogy in normal speech = the NAND function. This means a 
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combination of an AND gate and а МОТ gate, and the sharp-eyed reader 
will have spotted the litle circle added on to the normal AND gate symbol 
in Figure 6! 


To make things easier to understand, the truth table in Figure 6 has four 
columns, not three as in previous tables. The third column is the standard 
AND output = compare it with the third column in Figure 3. That is the 
‘output from the AND gate before it encounters the lile circle that inverts 
it, so the final output from the NAND gate is the output of the AND gate, 
inverted! The third and fourth columns are the inverse of each other. 
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We can add the inverting operation to the output of an OR gate also, 
producing а NOR gate! The symbol and its truth table are shown in Figure 
7. Again, notice that the final output is that of the ordinary OR gate, 
inverted! 


‘These new functions of NAND and NOR are used more than the AND and 
OR functions because it makes other circuits easier to design using 
combinations of these gates. 


A taste of Boolean algebra 


The design of circuits using combinations of logic gates usually begins with 
a little mathematics, where the functions to be implemented are analysed. 
The mathematics used is surprisingly simple, and is a slightly changed 
version of ordinary algebra called Boolean algebra, which allows manipula- 
tion of logic functions to be made. Normal algebra has operations in it such 
as addition, subtraction and multiplication and division. The mathema- 
tician Boole found that the logical AND operation could be handled by the 
algebraic operation of multiplication (symbols x or ж), and the OR 
operation by the algebraic operation of addition (symbol +). The NOT 
operation involved а new symbol, that of a bar over the input being 
inverted, such as А. 


So, our five basic logic operators can now be written in a mathematical 
form: 


AND ETET] 
or О-А+В 
Nor 0-7 

NAND Q-3x 
NOR Q- AFE. 


Using logic operations in a mathematical form enables the most complex. 
logic to be designed, simplified and converted into circuit diagram form in 
a very efficient and rapid way. There are more logic operators than the five 
‘we have considered here but, in general, they can all be broken down into 
combinations of these gates alone! 
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60 A resistive SWR indicator 


Introduction 


When a transmitter produces some output power, we want to make sure 
‘that as much as possible of this power is radiated by the aerial. This often 
requires the use of an aerial tuning unit (ATU), which matches the aerial 
impedance to that of the transmitter. 


How do you know when this matching has been achieved? The most usual 
way is to use a standing-wave ratio (SWR) indicator. If the impedance of the 
aerial does not match that of the transmitter output, some of your 
transmitter power (also known as the forward power) is reflected back 
along the aerial feeder and back into the transmitter, where it causes excess 
heating. The forward and reflected waves interact along the feeder to 
produce a wave whose position remains constant, and which is therefore 
called a standing wave or a stationary wave. An SWR meter simply indicates 
forward power and reflected power, and adjustments are made to your ATU 
until the reflected power is as small as possible (ideally zero, of course). If 
there is no reflected power then, by a process of elimination, all your 
forward power is reaching the aerial! 


Sampling the RF 


Whatever type of SWR indicator you use, it must use some sort of sampling 
circuit to pick up the forward and reflected waves. The project A standing: 
wave indicator for HE, elsewhere in this book, uses a toroidal transformer 
to separate the readings for the forward and reverse waves, This design 
differs in that it measures the voltages across resistors through which the RF 
current is passing. Its advantages are: 


(a) it uses cheap parts = four resistors, two capacitors and a diode, together 
with a rotary switeh, a surplus meter, a preset potentiometer and two 
sockets; 
within this SWR indicator, there is always a resistive path for the RE 
current from the transmitter, formed by 1, R2 and R3; this can prevent 
damage to simpler home-made transmitters, which may be damaged 
during adjustment of the ATU when using more conventional SWR 
indicators 


[ 


Figure 1 Resistive SWR 


circuit diagram 


A resistive SWR indicator 


The only disadvantage of this form of indicator is that it must be switched 
out of circuit once the ATU has been adjusted for a particular band. 


Construction 


The SWR indicator is very simple to build, as most of the components can 
be mounted on the back of the 3-way rotary switch. This is shown in Figure 
1. The switch is a 4-pole, 3-way rotary type, of which only two poles are 
used. 


Int | | Output 


Because the other switch contacts are not being used, they can be employed. 
as support tags for other components. The ground wires are all soldered on 
to the metal frame of the switch. If your switch frame is of all-plastic 
construction, then a 12 SWG copper wire run around the switch will make 
а good earth connection to the metal case for the leads shown in Figure 1 
The preset potentiometer used to control the sensitivity of the circuit can be 
mounted directly on the meter tag. 

Resistors R1, R2 and R3 handle the RF power during the tuning-up process. 
Ifyou have them, use 1 watt resistors; otherwise, you can use two 100 ohm 
half-watt resistors in parallel for each of R1, R2 and R3. The meter, M1, ca 
be any DC type of sensitivity around 200A. 


In use 


First, find a clear frequency, and without the indicator in circuit, check that 
the frequency really is clear by asking and identifying yourself. If it is, 
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connect the indicator between the transmitter and the ATU which, in turn, 
is connected to your aerial. Turn SWI to the SET position and key the 
transmitter. Adjust VRI until the meter reads full scale. Switch off the 
transmitter. Turn SW1 to the REE position and key the transmitter again. 
Adjust the ATU until the lowest reading is obtained on the meter. Switch off 
the transmitter, For the chosen frequency, you have adjusted your ATU for 
minimum reflected power and hence the lowest SWR. You will need to 
repeat the process when you change bands, and possibly when you change 
frequency within the same band. Switching SW1 to the OUT position, you. 
are ready to transmit. You may have noticed that it is good practice to 
‘witch the transmitter off when operating SWI. Get into that habit! 


Parts list 


Resistors 
RI, R2, R3 47 ohm (0) 1 watt (or 2 x 1000, % watt, see text) 
R4 1 kilohm (КО) 025-wart 
VRI 10 kilohms (КО) preset 

Capacitors 
cl 1 nanofarad (nF) 
© 10 nanofarads (nF) 

Semiconductors 
Di 1N914 or similar 

Additional items 
svi 4-pole 3-way rotary switch, of which only 2 poles are 

used 
MI 200 А DC 
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Figure 1 CW filter, circuit 
diagram 


An audio filter for CW 


An audio filter for CW 


Introduction 


is a simple passive circuit (it has no power supply) that adds some 
audio selectivity for Morse code reception and also includes a very simple 
noise limiter that gives a visual indication of when noise spikes are being 
removed! 


The circuit 


Figure 1 shows the complete circuit, The tuned circuit of C1 and L1 resonates 
very close to 800 Hz, so initially you will have to tune a signal in carefully 
until it sounds loudest- you will soon be able to do this without thinking, The 
two LEDs connected back to back across the signal path act as а noise limiter, 
reducing the amplitudes of static crashes and noise from car ignition systems, 
ete. The LEDs blink when they conduct = this is not necessary to the operation 
of the circuit, but adds a little colour to your listening! The noise limiter does 
make listening more comfortable, though. 


swipeor 


тт 


[XXI 
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Construction 


The circuit layout is shown in Figure 2. Point-to-point wiring is used, with 
a small tag-strip being the only item used for the extra support of C2 and. 
R1. The LEDs and SW support the other components, An aluminium box 
(Figure 3) is used to make the circuit tidy and usable. 


m 


Radio and Electronics Cookbook 


Figure 2 CW filter, 
component layout 


Figure 3 CW filter, front 
panel 
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You must use low-impedance headphones for the circuit to perform 
properly. Plug the completed unit into the headphone socket of your 
receiver and adjust the volume so that the LEDs are just not blinking on 
normal audio, The unit should be switched out of circuit for speech 


listening; this is the purpose of the toggle switch, SWI. 


Parts list 


Resistor 

RI 10 ohms (0), 0.25 watt, 10% tolerance 
Capacitors 

а 470 nanofarads (nF) 

© 100 microfarads (uF) electrolytic, 16У ККС 
Inductor 

m 82 millihenries (mH) 


Semiconductors 
D1,D2 LEDs 


Additional items 


swi DPDT 
n 3.5 mm jack socket 
PL Jack plug to suit receiver 


‘Aluminium box, approx. 11 by 6 by 2.5 em 


Source 


Components are available from Maplin. 


62 An electronic die 


Warning 


This circuit uses members of the integrated circuit family known as CMOS 
(complementary metal-oxide semiconductor). These use very little current 
and can be completed destroyed if they come into contact with the 
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Figure 1 electronic dice, 
чш diagram 
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magnitudes of static electricity that most of us carry about when we walk on 
carpets and wear rubber shoes. You will never know И this wanton 
destruction has happened = all you will discover is that your circuit doesn't 
work and that you have tested everything. To avoid this problem do the 
following thin 


1. Before you open the little packet in which the IC is supplied, touch. 
something which you know to be earthed - the metalwork of any 
equipment which is mains-earthed, for example. Then open the 
packet 

2. Let the IC fall gently on the bench = don't pick it out with your fingers. 
Touch your earthed metalwork again. Pick up the IC and insert it gently 
into its holder. 


The i 


cuit is safe from damage while it is connected to the battery. 


Description 


The circuit is shown in Figure 1. ICla and ICIb form an astable 
multivibrator, similar to that used in "An LED Flasher also in this book. It 
runs constantly, and its output is fed to IC2 via a single NAND gate, ІС1с 
The other input of ICle is held at OV by R3 and C3. Whenever one input 
of a NAND gate is logic 0 (or OV), there can be no output from the gate, 
irrespective of what is happening at other inputs. So, despite the fact that the 
oscillator (or clock) is running all the time, its square-wave output never 
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An electronic die 


reaches IC2 until the ‘other’ input of ICle is brought away from logic 0. 
This happens when SW2 is pressed. Pressing SW2 momentarily, as is 
normally done, charges up C3 to 9 V, putting a logic 1 on the second input 
of ICle and allowing the clock signal through to IC2. As the switch is 
released, C3 begins to discharge through R3, gradually lowering the voltage. 
on pin 8 of IClc. As this voltage crosses 4.5 V (half the supply voltage), Се 
then treats this input as logic 0, which cuts off the clock signal from IC2 
again. Thus, when SW2 is momentarily pressed, the clock signal is fed to 
1C2 for a short interval of time, before being blocked again. 


1C2 is a binary counter, and the outputs that concern us are from pins 14, 
11 and 6, Pin 14 isthe most significant bit and pin 6 the least significant bit, 
See the panel for an explanation of what happens here, 


To understand these outputs, you should be able to count in binary, 
using three bits, At the start of the counting process, all the bits have 
zero values, i.e. 000. The left-most bit is called the most significant 
bit, and the right-most bit is called the least significant bit. (When 
we write numbers normally, a number 1 in the left-hand position 
represents one hundred, 1 in the middle column represents ten, while 
the number 1 in the right-hand position means one. One hundred is 
a more significant number than one, hence the nomenclature.) 


The three bits of our binary number have values, from left to right, 
of 4 (222), 2 (22") and 1 (=2°). This means that а number 1 in the 
left-hand column signifies the normal number four, in the middle 
column it would represent two, and in the righthand column, it 
would represent one. This should help you understand the patterns 
of bits which emerge as the clock waveform is counted, as the next 
paragraph explains. 


As each cycle of the clock enters 1C2, it increments its internal 
counter and the values of that counter are shown by the states of 
pins 14, 11 and 6, After the first pulse, these three pins would have 
states corresponding to 001; after the second, 010; after the third, 
011; after the fourth, 100; after the fifth, 101; after the sixth, 110. 
This sequence of 3-bit numbers represents a binary count from 1 to 
6 in ‘normal’ parlance. These six states are used to illuminate the 
conventional pattern of dots on a die, using LEDs. 


As the clock cycles are counted, the LEDs flicker as the die is ‘rolled’. 
Resistors R4 to R7 are used to limit the current through the LEDs. When the 
counter stops, it can be in any of the positions shown in Table 1. Because of 
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Table 1 Dice number relative to counter output 


Step Pins Dice number 


" т 6 


the way in which the dots are grouped on the faces of a die, the wiring of 
the LEDs is simpler than it might otherwise be. You can see from Figure 1 
that there are really only three sets of connections to the LEDs = one from 
each bit of the counter output. When pin 14 is at logic 1, four LEDs are lit, 
corresponding to the number four. For the number five, pins 14 and 6 will 
be at logic 1. For the number one, only pin 6 is at logic Т. For three, pins 11 
and 6 are at logie 1, for six, pins 14 and 11 are at logic 1, and for two, only 
pin 11 is at logic 1. These conditions are summarised in Table 1 


Construction 


Two pieces of Veroboard (of the strip type) are needed — one for the main 
circuit (Figure 2) and the other for the display LEDs (Figure 3). The display 
board is easier to build, so we will do that first, lt measures 20 holes by 18 
strips. 


the tracks as shown in Figure 3, using a 3 mm (Yinch) twist drill rotated. 
between thumb and forefinger. Insert and solder the Veropins, resistors and. 
the wire links. Then solder the LEDs in place, making sure their polarities 
are correct. The LEDs are mounted proud of the board (Figure 4, which will 
help when you come to fix the board into a case. 


The main board measures 32 holes by 18 strips. As before, remove the 
tracks in the places shown in Figure 2. Note that track ‘I is not broken 
under the position for IC2. Solder in the IC holders and the links, Solder in 
RI and R2 vertically, and R3 horizontally. Then solder in C1, C2 and C3; 
these all being electrolyties, check their polarities. Solder in the Veropins 
and prepare the connections to those components not on the main board, 
using stranded, insulated wire. Check the circuit carefully, and read the 
handling precautions given earlier before carefully inserting the two ICs. 


Figure 3 Board for the six 
[E 
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Testing and use 


When the circuit is switched on, it is likely that the centre LED only will be 
lit. Press SW2, the ‘throw’ switch, All the LEDs should flicker, even after the 
switch is released, but only for a second or so. Then a standard pattern 
should show, signifying numbers between one and six. If this does not 
happen, switch off and check your circuit again. Are there any missing 
links? Are there any obvious dry joints (usually dull instead of shiny)? Can 
you see any solder bridges between tracks? Did you choose to ignore the 
handling precautions? If none of these results in a working circuit, try some 
fault-finding. 


€ Disconnect the lead to D7 on the main board (marked ‘to pin FI' on 
Figure 2). Touch the lead on to the positive supply rail. D7 should light. 
Now transfer this lead on to pin 4 of ICI. If it flickers, then the oscillator 
is running (which it should). 

Transfer this lead to pin 10 of IC2. D7 should flicker when SW2 is 
pressed, but should be on permanently when itis released. This means 
that the correct signals are reaching IC2 from ICI 

е If one of the chains of LEDs (ie. D1 and D2, D3 and D4, DS and D6) 
does not light, you may have one or both LEDs the wrong way round, 


When the die is working, you may care to experiment with the values of R1 
and R2, but you should keep their values the same, i.e. R1 = R2. The larger 
the values of these, the more slowly the die will appear to ‘roll’ 


Finishing touches 


‘On completion of the project, you will want to mount it in a smart case; any 
plastic box is suitable for this, with the display board mounted so that the 


An electronic die 


LEDs protrude through the top and are fixed to it using LED clips. The way 


in which you mount both boards to the case is entirely up to you. 


Parts list 


Resistors: all 0.25 watt, 10% tolerance, or better 
R1,R2 5600 ohms (0) 
R3 15 kilohms (КО) 
R4-R7 470 ohms (O) 


1 microfarad (uF) electrolytic, 16У WKG 
68 microfarads (uF) electrolytic, 16 V WKG 


Semiconductors 
їс1 4011 
1C2 4029 


DI-D7 LEDs, any size and colour 


Additional items 
SWI On-off switch SPST toggle 
swi Push-to-make, non-latching 
Veroboard, 2 pieces, see text for sizes 
Veropins, 10 
Stranded insulated wire for general wiring 
Single-core insulated wire for links 
PP3 battery clip 
PP3 battery 
Plastic box to suit 
LED mounting clips (7) 
Means of mounting boards to box. 


Source 


Components are available from Maplin, 
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63 The absorption wavemeter 


How it works 


You may recognise the circuit of Figure 1 as a crystal set with а meter 
replacing the headphones. It is simply the parallel combination of an 
inductance with a variable capacitance, which constitutes a resonant circuit 
with a variable frequency. A dial on the variable capacitor can be roughly 
calibrated with frequency. The fixed capacitor across the meter helps to 


improve the meter reading by making it read the peak value of the carrier 
wave rather than the average value. 
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The absorption wavemeter 


When the wavemeter is situated in the vicinity of a relatively strong radio- 
frequency (RF) field, the inductor absorbs a small amount of energy from 
that field. If the circuit is resonant at the same frequency as that of the 
transmitter, an RF voltage is produced across the coil and is proportional to 
the strength of the RF field. The RF voltage is rectified, or detected (turned. 
from AC into DC) by the diode and the second capacitor, and is displayed. 
by the meter 


The tuned circuit 


The formula for calculating the resonant frequency of a coil and capacitor 
is relatively simple. Ie is 


1 
ENT 


f 


where fis the resonant frequency (Hz), 
is the inductance (H), and 
is the capacitance (Е) 


If chis formula puts you off, there is this slightly easier version: 


159 
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f 


where fis the frequency in MHz, 
is the inductance in microhenries (pH), and 
is the capacitance in picofarads (pF). 


When a variable capacitor is specified, itis usual to quote its maximum 
capacitance, i.e. the value when the vanes are fully meshed. When the value 
of the capacitor is small, it is usual to quote its minimum capacitance also, 
the value when the vanes are fully open. If you use a variable capacitor of 
10-100 pF with a 100 pH inductor, you will use the value of 10pF to 
calculate the maximum resonant frequency, and the value of 100 pF to 
calculate the minimum resonant frequency, giving a tuning range of 
1.6 MHz to 5 MHz. 


sek it yourself! 
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64 An HF absorption 
wavemeter 


Introduction 


An absorption wavemeter is basically a simple tunable detector circuit, 
such as would be used in a crystal set, but with the headphones replaced 
by a meter, in order to indicate the strength of the received signal. 


The circuit 


Figure 1 shows the circuit of the wavemeter. It is designed to cover all the 
HF bands from 1.8 MHz to 28 MHz in four switchable ranges. There is no 
built-in method of amplification, so a sensitive meter is needed in order to 
indicate sufficiently using the available absorbed energy. The meter does not 
need calibrating, it serves to produce only an indication of the absorbed 
power, not its absolute value. 

An absorption wavemeter does not have outstanding selectivity, mainly 


because of the loading effect of the meter. This problem is ameliorated here 
(but only slightly) by the inclusion of R1 in series with the meter. It gives 


Figure 1 НЕ absorption 
wavemeter, circuit diagram pen 
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improved selectivity at the expense of a slight loss of sensitivity. The 
appearance of capacitor C1 across the meter is discussed in The Absorption 
Wavemeter, in the previous section. 


Coils 


These can be purchased (see the parts list) or hand-wound on short lengths 
of РУС water pipe or conduit, and the coil-winding details are given in 
Table 1. In theory, the 100 pF tuning capacitor would cover all the HF 
bands with only three coils, omitting the 22 pH coil. Sample calculations are 
explained in the previous article. However its inclusion avoids the common 
problem of having some bands cramped at the extreme edges of the tuning 
scales. 


Table 1 Close-wound coil values 


вн No of turns Span (mm) sue 


PVC FORMER OF OUTSIDE DIAMETER 25 mm 


22 В B E] 
10 E! м 20 
2 " "m 20 
100 тю в % 


PVC FORMER OF OUTSIDE DIAMETER 20 mm 


22 w w E] 
22 9 5 26 
10 2 2 E] 
10 м 12 26 
2 а е E] 
2 E n 26 
100 E 70 26 


PVC FORMER OF OUTSIDE DIAMETER 19 mm 


22 и n E] 
2 B 5 26 
10 3 E Е] 
10 25 эз 26 
2 m в 20 
2 E 2 26 
100 157 m 26 
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Construction 


Hand-wound coils, using 19-25mm РУС formers, have single-layer 
‘windings, with their ends secured by threading the wires through two small 
holes drilled in the formers at each end of cach winding. 


You may have wondered about the use of the two-pole switch SW, as all 
the lower ends of the coils are grounded anyway. The answer lies in the ease 
of construction. Each coil can be mounted on the tags of the switch for 
support If you are using the commercial coils, they are small enough to be 
accommodated on a miniature rotary switch; a larger rotary switch is 
required for hand-wound coils, The specification of a 6-way switch allows 
for the addition of extra frequency ranges at little extra cost. Rotary 
switches such as the 2-pole, 6-way variety have an adjustable end-stop 
which allows the number of ways to be set anywhere between 2-ways and 
6-ways. Remove the nuts from the switch, and a ‘washes’ will fall out. It is 
not a washer, really, and has a little piece of metal bent over at right angles 
to the washer. This fits into one of 12 holes in the body of the switch, and 
prevents the shaft from turning through 360" and selecting the number of 
ways. 


Calibration 


This process needs a commercial amateur-bands transceiver, if it is to be 
done quickly and accurately. 


© Connect the transceiver to a dummy load, and connect a piece of flexible 
wire from point A in Figure 1 and wrap two or three turns around the 
cable between the transceiver and the dummy load. 

© Turn the transceiver power level control to minimum, and set the 
frequency at 1.81 MHz and the mode to FM or AM. Switch to 

ө With the wavemeter set to its lowest frequency range (ie. 1.8-3.5 MHz), 
rotate the tuning capacitor until maximum deflection is obtained from 
the meter needle, Write the frequency on the inner ring of the wavemeter 
scale at that point, 
Switch off and retune the transmitter to 3.5 MHz. Repeat the above 

process. 

© Repeat, using switch range 2 for 3.5, 7 and 10 MHz, range 3 for 7, 10 
and 14 MHz, and range 4 for 14, 18, 21, 24 and 28 MHz 


An alternative source of calibration signal could be an НЕ signal generator, 
‘with a single-turn loop of wire at the remote end of its cable, and the wire 
from the wavemeter brought close to the loop. 


Remember that the marks on the scale represent frequency bands, not 
precise frequencies, 


Ап HF absorption wavemeter 


Extending the range 


If you would like to experiment with increasing the range to the lower УНЕ 
band, then 50 MHz should be achievable with an additional self-supporting 
coil (no former). Try three turns of 20 SWG enamelled copper wire of 
25 mm ID (internal diameter). Wind it on some 25 mm PVC pipe, as before, 
then slide out the pipe! The same result could be achieved with four turns 
of 19 or 20mm ID, or 12 turns of 7.1 mm ID, 


Parts list 


Resistor 
RI 2200 ohms (0) 0.25 watt, 10% tolerance 


Zapacitors 


с 1 nanofarad (nF) min. ceramic 

VCI 100 picofarad (pF) variable 
Inductors 

m 100 microhenries (pH) 

12 22 microhenries (pH) 

їз 10 microhenties (pH) 

14 —— 22 microhenries (ЫН) 
Semiconductors 

DI — Germanium OA91 or IN4148 


Additional items 
SWI Rotary 2-pole, 6-way 
Moving-coil meter, 50 or 100 pA ESD (any meter 
of this sensitivity will do} 
Plastic box, approx. 150 by 80 by SOmm. 
Connecting wire, coloured 
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65 A vertical aerial for 70 cm 


Introduction 


Ifthe range of your hand-held transceiver is very limited, what you need is a 
vertical aerial mounted outside. This design is a half-wave dipole fed at the 
end instead of the middle. Because the impedance of the dipole is high at its 
ends (and low in the centre), a matching circuit is needed so that this high 
impedance can be matched to that of the low-impedance coaxial cable. ll 
‘that is needed is a coil, which increases the electrical length of the aerial to 
‘ewavelength. (Note that the electrical length (ie. the length as it appears to 
an RF signal) is not necessarily the same as the actual length) 


Construction 


The aerial element and the coil are made from a single piece of 1.5 mm 
welding (brazing) rod, and the dimensions are given in Figure 1. Wind the 


coil around a 4mm rod or the shank of a twist drill. The lower end is filed 


to a point and then soldered into the centre conductor of a 4-hole panel- 
mounting BNC socket. (Try to obtain a good-quality BNC socket with 
PTFE insulation = the insulation of cheaper sockets is easily damaged.) Trim 
the element to 427 mm (top of element to top of coil) after the wire has been 
soldered to the socket. 


The base coil causes the aerial to be rather "whippy', so a piece of Smm 
plastic knitting needle can be cut to the length of the coil and then forced 


The radials are made from four lengths of 3 mm welding rod. These are bent 
and soldered into the four mounting holes of the socket, and then cut to the 
lengths shown in Figure 1 


Testing 


Using a standing-wave-ratio (SWR) meter connected between your aerial 
and the transceiver, measure the SWR (or obtain some indication of the 
reflected power) on transmit. If it is greater than 1.5, switch off the 
transmitter, trim about 3mm off the end of the element, and try again. 
Repeat the process until the measured SWR (or the reflected power) is as 
low as you can get it. 


Figure 1 Construction of the 
70cm antenna 


A vertical aerial for 70cm 


Insert 
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Installation 


The aerial is made waterproof by enclosing it in a 22mm diameter PVC 
waste water pipe. It is ‘weldable’, and available at plumbers’ merchants, 
usually by the metre. A coupler is slotted to take the radials (Figure 1). File 
the BNC socket as required, so that it slides inside the coupler until the 
radials poke out of the slots. Cut а length of plastic tubing which is 30 mm 
longer than the aerial, and push it into the coupler. You will then need a 
plastic bung or screw-top to waterproof the top end, 
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Plastic welding solution is now applied to the joints, sealing the aerial inside 
the tube, The coupler has been weakened as a result of making the slots, so 
it is worthwhile applying PVC tape around this joint until the welding 
solution sets. 


А support for the aerial is made from an off-cut of tube pushed into the 
lower end of the coupler and held with a self-tapping screw. 


Parts list 


1 4-hole рава mounting BNC socket 


Im — 3mm brazing rod (may be available from a small garage) 
Im — L$mm brazing rod 
Im 22mm PVC waste water pipe 


1 22mm straight coupler 
Plastic welding solution, 


A UHF corner reflector 
aerial 


Introduction 


The comer reflector is a wellknown design and is capable of good 
performance on the VHF and UHF bands. At UHF, the practical 
implementation of the corner reflector is an ideal constructional project 


Some details 


Expressed quite simply, the aerial consists of a 5 dipole (where A is the 
standard symbol for wavelength, making a dipole’ a half-wave dipole). 


Figure 1 70cm corner 
reflector antenna 


A UHF corner reflector aerial 


Nothing new in that, you might say. However, the interesting feature is the 
reflector, which is not the usual single element, but a 90° metal ‘corner’, 
acting rather like a parabolic dish as used for satellite signal reception. The 
‘wind resistance of this type of reflector makes it impractical so, to reduce 
the ‘windage’ quite significantly, we make the ‘corner’ from closely spaced 
rods, as illustrated in Figure 1. 
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The reflector consists of a number of 0.6A rods, spaced from each other by 
ОЛА. The aerial frame can be made of metal or wood, but wood is easier to 
work with, and mounting the elements to the frame is simpler. The 
prototype was made with wood of 20mm by 15 mm cross-section, as Figure 
2 shows. The wood was varnished for protection. The elements were made 
from 1.5mm diameter copper wire, because а large reel of the wire 
happened to be available, The wire diameter is not critical; tubing could be 
used just as successfully. 14 SWG hard-drawn copper aerial wire would be 
even better than that used in the prototype. 
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Figure 2 Driven element 
dimensions, together with 
boom dimensions for driven 
clement and reflectors 
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Construction 


This project is just as much a woodworking project as a radio project! 
Follow the instructions carefully, and you should have litle trouble. 


‘© Cut the booms for the reflectors, as shown in Figure 2. A mitre block is 
invaluable here in producing the 45° corners. 

‘© Using the dimensions given on the diagram, mark the hole positions for 
the reflector elements, and then drill holes of a size which holds the 
elements firmly. 

‘© Cut the driven element boom according to the diagram, and mark the 


point midway along the longer side, which will assist you later in 
positioning the driven element. 

‘© Cut the back plate to size (about 120mm by 80mm). You may need to 
alter this size depending on the size of the U-bolt you will be using to 
clamp the aerial to the mast, 


A UHF corner reflector aerial 


€ If you want to be extra cautious in your construction, use the belt-and- 
braces approach, commonly known as ‘serew-and-gluc' to fix the booms 
to each other and to the back plate. 

€ Fix the reflector booms to the back plate first, then slide in the driven- 
element boom until it will go no further, then apply the wood glue and 
screw the two ends tightly to the reflector booms. Leave for the period 
prescribed by the glue manufacturers for the glue to harden, 

‘© Varnish the whole structure, 

‘© Cut the driven element to the correct size plus a couple of centimetres (the 
reason for this will be evident in the Testing section), and fix it to the 
centre ofits boom (at the position you marked earlier] with a ‘chocolate 
block’ connector to which the coaxial feeder cable will eventually be 
connected, 

‘© Cut and fix the reflector elements in place. If you find that these are a 
loose fit in the holes then, for each element, drill a pilot hole through the 
boom to intersect the hole for the element. File off the point of a 
woodscrew, and serew it gently into the pilot hole until it meets the 


clement and grips it in place, You will now see why the point was filed 
off! Alternatively, you can glue the elements in place 


Testing 

Place the aerial on a mast, clear of obstructions. Connect it to a transceiver 
with a length of coaxial cable, with a standing wave-ratio (SWR) meter in 
circuit, Find a clear frequency, identify your transmission and ask if the 


frequency really is cleat. If so, key the transmitter again and note the SWR. 
Do not stand in front of any aerial when it is radiating! The length of the 
driven element must be adjusted to obtain an SWR of less than 2. If you 
have to shorten the dipole, bend the ends over rather than cut them off. That 
жау, if you go too far, your can lengthen them again! The dipole was 
initially cut too long intentionally, to allow for adjustment here! Bending the 
ends over also reduces the risk of physical damage to clothing, skin and 
eyes. You may like to consider applying the same technique to the reflector 
elements for that reason alone, 


Moving оп... 


‘Once you have warmed to the idea of the corner reflector as an aerial, you 
might like to ring the changes regarding the reflector. How about replacing 
the 20 reflector elements with a wire mesh, such as garden centres sell as 
“chicken wire’? Choose the finest mesh if there is a choice. Some extra 
support may be needed around the edges of the mesh, but you could go on 
to make a comparison of aerial gain between the two types, using the UHF 
Field Strength Meter described elsewhere in this book. 
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Materials 


Stiff wire or thin-walled tubing for dipole and reflector 
Frame = wood, 15 mm by 20mm cross-section, lengths given in text 
Back plate = stout plywood, dimensions given in text. 

Unbole to suit mast 

Wood screws 

Wood glue 

SOW coaxial cable for feeder 

2-terminal ‘chocolate block’ for dipole connection to feeder 

Varnish 


67 A switched dummy load 


Bearing the load 


A 2W carbon film resistor is hardly going to withstand our 100 W PEP of 
SSB, so it is obvious that the design of our dummy load must be a little more 


2м 


Figure 1 Basic circuit 
diagram 


А switched dummy load 


complex than a single resistor and a switch, despite what Figure 1 might 
suggest! In fact, it uses 20 resistors, each of value 1000 0 (10). How does 
this solve our problem? 

Perhaps a little theory is in order here, but no more than is required by the 
Radio Amateurs’ Examination, 

When two equal resistors of value r are combined in parallel (i.e. side by 
side), the total resistance, Rr, is given by: 


So, by connecting two equal resistors in parallel, we get a combined 
resistance which is half the individual resistances. If we combine three in 
parallel, we get a third of the resistance, and so on. 


Here, we are connecting 20 resistors of 1 КО in parallel, so we will produce 
an overall resistance of one-twentieth of the individual resistance, іс, 
1000/20 = 50 0, which is what we set out to achieve! 


pe 


This is not the only advantage, though. Each resistor is capable of 
dissipating 2 W, so 20 of them will safely dissipate 40 W, for short periods 
at least. This power dissipation is approximately the same as 100 W PEP of 
normal speech, so the design should be capable of use im an ‘average’ 
amateur station. The powerhandling ability of any dummy load can be 
improved by providing a ‘heat sink’ which helps to conduct the heat energy 
away from the resistors, thus lowering their temperature. One popular heat 
sink is a can of transformer oil, into which the resistors are immersed. This 
design uses a rather more mundane heat sink, but which is adequate for the 
job in hand. 
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Figure 2 PCB resistor 
supports 


Figure 3 switched dummy 
load, component layout 
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A switched dummy load 


Pouring the heat away 


Two basic PCBs are needed, the details being given in Figure 2. Both 
measure 11 x 35 mm. Each has a set of 20 holes of diameter about 1 mm to 
take the ends of the resistors, Only one of them has two 3mm holes which 
are used for mounting the completed load. Figure 3 shows how the heat sink 
is assembled. Solder one end of each resistor into the ‘earth’ PCB, and then 
mount this to the box using the two bolts as shown in the diagram. Between 
each rank of resistors is a "sandwich" consisting of an aluminium strip and 
two pieces of ceramic wall tile, to act as a heat sink for the resistors. Heat 
sink compound is used to provide good thermal contact between the 
resistors and the tiles, and between the tiles and the aluminium strip. This 
is shown in the lower part of Figure 3. Thread the loose wires of the resistors 
through the holes in the second PCB, solder into place, and crop the 
protruding wires. 


switching 


А changeover switch must be used so that the transceiver can be switched 
between the dummy load and the aerial without unscrewing connectors. For 
most purposes, an ordinary 10А 230 V changeover switch will suffice, as 
found in many electrical shops and DIY stores. 


Wire this into the circuit as shown in Figure 1 and Figure 3. Check your 
wiring. Put S1 in the ‘dummy load! position. If you have a multimeter which 
includes an ohmmeter, measure the resistance across the socket, J1, before 
connecting it to the transceiver Ie should be very near 50 0. With S1 in the 
“aerial position, there should be an infinite resistance across JI. Move your 
ohmmeter to read the resistance across J2. It should be infinite for both 
positions of S1. If all seems correct, close the box and your dummy load is 
ready for use! 


Parts list 


Resistors 
1000 Q (1k0) 2 W carbon film, 20 required 
Additional items 
10A 230V changeover (SPDT) switch 
50-239 sockets, 2 required 
Aluminium box 120 x 95 x 53 mm or similar 
Ceramic wall tile cut as required 
Aluminium strip, 18 SWG 
Nuts and bolts as required 
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68 A simple Morse oscillator 


Figure 1 Morse oscillator, 
‘iret diagram 
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Introduction 


This is an excellent project which uses the ‘junk box’ as its source of 
components. If you have trouble in finding the bits for this one, a good 
source of the components for this and many other similar projects is to be 
found with the parts list at the end of the project. 


The circuit 


This is shown in Figure 1, and uses an ‘unknown’ Plessey chip, which makes 
the overall circuit extremely easy to build. A 0.1 pF capacitor is connected 
between pins 7 and 8, a speaker (in the popular 8 to 25 0 impedance range) 
is connected between pins 8 and 9. If a 9V battery is connected with its 
positive terminal to pin 8 and its negative terminal to pin 1, 3 or 5, а tone 
will be produced in the speaker 


To make this circuit into a good Morse practice oscillator, it is necessary 
only to insert a Morse key into the supply rail from the battery 


However, there is another refinement which you may care to build into the 
circuit. The tone from the loudspeaker is different, depending upon which 
of pins 1, 3 or 5 you use. In the prototype, a single-pole changeover switch 
was used to select the tones from pin 1 or pin 3, and the Morse key would 
be connected to the circuit via а small jack socket. There is no need for an. 
‘on/off switch, as the Morse key performs that function. The switch and the 
jack socket can be seen in the photograph. 
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A simple Morse oscillator 


The case 


Almost any small loudspeaker will do; the higher the impedance the better. 
The ‘impedance’ is the figure usually printed on the rear of the speaker 
‘magnet. И is a value given in ohms (Q). For simple circuits like this, you will 
usually find that the higher the impedance (within reason), the louder the 
sound it will produce. Speakers from old transistor radios will work, 
although their impedances can be rather low sometimes. 


Any case big enough to house the components and the battery will be 
suitable. The prototype used a “Walkman'-type speaker and case, and is 
shown in the photograph. 


To use the circuit, simply attach а 3.5 mm jack plug to your Morse key, and 
insert it into the socket, Nothing should happen until you press the key, 
‘when a tone should be heard from the loudspeaker. 


Another application 


Try soldering the two wires of a "twisted pair’ to the 3.5 mm jack plug. 
Touching the wires together produces a tone from the speaker. This simple 
circuit can then be used as a “continuity tester’. Touch the two wires to the 
ends of a fuse. If there is no sound, then the fuse is blown. There are many 
other such tests you could perform with this device = to check whether there 
really is a connection between one end of a wire and the other, for example. 
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Warning 


You must never make such tests on any equipment which is connected to the 
mains supply, even if it is switched off. If you want to make any such tests, 
make sure you are supervised by someone who understands what you are 
doing and is competent to advise and supervise you. 


Parts list 


Plessey oscillator chip. 
0.1 pF capacitor (disc ceramic) 

Loudspeaker 8 to 25 Q 

3.5 mm jack socket (and 3.5 mm jack plug if needed) 
Single-pole changeover switch 


The Plessey oscillator chip is available from J. Birkett, 25 The Strait, 
Lincoln LN2 ЈЕ tel: 01522 520 767. 


John Birkett may also provide a kit of parts (the chip, capacitor and 
loudspeaker) 


A bipolar transistor tester 


Introduction 


This is a circuit which will test normal transistors, i.e. npn or pnp. It has the 
advantage of being able to test devices while they are still connected in 
‘their original circuits. However, when such tests are made, the circuit. 
Containing the transistor under test must not be switched on. 


The circuit and how it works 


The circuit uns from a 9 V battery such as a PP3 or six A-type 1.5 V cells, 


Alkaline cells are to be preferred, as their electrolyte leakage properties are 


better. The circuit shown in Figure 1 uses a single CMOS integrated circuit 


type 4001 or 4011. CMOS circuits require special handling precautions 
which are described in the project 


rstmas Tree LEDs, elsewhere in this 
book. 


A bipolar transistor tester 
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Figure 1 Transistor tester, circuit diagram 


Inside the IC are four logic gates (see Digital Logic Circuits) which are all 
connected as inverters, which means that the output signal is always the 
logical "opposite" of the input. The first two gates are connected as an 
‘oscillator; the circuit being the same as that used in An Electronic Die. 


The output of the oscillator, at pin 11, is connected to the input of a buffer 
stage, IC 1c, which helps to isolate the oscillator from the circuit that follows 
it, The buffer output appears on pin 3, which we shall label as test point A 
for future use. Another inverter, ІСТ, follows this, its output at pin 4 bein 
labelled test point B. 


There are two LEDs connected back to back at the circuit output. These are 
DS and D6, 05 being red and D6 being green. Whatever the output of the 
oscillator at any instant, one of the LEDs must be lit and the other unlit. 
With point A positive and point B zero, the red LED is lit, when A is zero 
and B is positive, the green LED is lit. Because the oscillator output is 
repeatedly switching from one polarity to the other, the lit LED is alternately 
тей and green, They switch between the two colours much faster than we 
can see, so what we think we see are both LEDs lit together. 


The two 100 ohm resistors, R3 and R4, provide the bias to the base of the 
transistor under test. When A is positive and B is zero, the base-emitter 
junction of the transistor will be forward-biased, and the transistor will 
switch on (if it а working npn type). When the transistor is on, it 
effectively short-circuits DS (the red LED) and it extinguishes. When point 
A is zero and B is positive, an npn transistor will be switched off and the 
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green LED (D6) will light. Thus, for a working npn transistor, only the green 
LED is lit. 


Ifthe transistor under testis a pnp type, it will switch on when A is zero and 
B positive, thus short-circuiting the red LED (D6). When A is positive and. 
B zero, the transistor is off and the red LED (DS) is lit. Thus for a working 
рар transistor, only the red LED is lit. 


To summarise, the states of the LEDs indicate the following conditions: 


e Both LEDs apparently lit no transistor connected, or transistor 
permanently open circuit. 

ө Neither LED lit: а collector-emitter short-circuit is almost certain 

€ Red LED alone: pnp transistor in working order 

© Green LED alone: npn transistor in working order. 


Construction 


The prototype tester was built on a piece of Veroboard measuring 15 strips 
by 18 holes. Cut the tracks using a track-cutting tool or a 3mm (/ inch) 
twist drill, as shown in Figure 2. Notice that, in this diagram, there is no 
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A bipolar transistor tester 


track Г, so try to avoid miscounting when you translate diagram positions 
to real positions on the board. Hold the board up to a strong light to ensure 
that there is no copper swarf shorting adjacent tracks together, and that you 
have made the cuts in the correct places. 


Having done this, insert and solder Veropins for all the connections to be 
made to components not on the board itself. Then solder in the IC holder 
and the wire links, Then insert the other components in the order resistors, 
capacitors and diodes D1-D4. Some resistors are mounted vertically so that 
their connections are on adjacent tracks. Double check the diode polarities 

is easy to make a mistake when wiring diodes in anti-parallel! Next, 
connect up the off-board components, again making sure that the LEDs 
have the correct polarity. The probe leads for the emitter, base and collector 
should be made from different colours of wire and terminated in probe clips 
(small insulated crocodile clips 


Check carefully for dry joints and errant blobs of solder. Plug the IC into its 


holder, ensuring that it is inserted the right way round, as shown in Figure 2. 


Testing 


Without a transistor in circuit, and the battery connected, both LEDs should 
be lit. Connect a known good npn transistor and verify that the green LED 
lights. Now simulate two transistor faults: disconnect the base lead and 
both LEDs should light; remove the transistor and connect the emitter and 
collector leads together. Neither LED should light 


Repeat the tests with a known good pnp transistor. The results should be the 
same, except that the correct indication should now be a lit red LED. On 
your computer, make a small label of the bulleted list above, to fit on your 
tester showing the states of the LEDs and what they mean. It will act as a 
useful aide mémoire when you use the tester in future. 
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Parts list 


Resistors: all 025 watt, 10% tolerance or better 
RI, R2 5600 ohms (0) 
R3, R4, RS 100 ohms (O) 


1 microfarad (pF) electrolytic, 16 V WKG 


Semiconductors 
DI-D4 1NA148 general-purpose silicon diodes 
Ds Red LED. 

Dé Green LED 


Integrated circuit 
ICI CMOS 4001 or 4011 


Additional items 
Veroboard, 15 strips by 18 holes 
Veropins 
PP3 battery and connector (or 6 x AA cells in PP3 clip holder) 
Switch, SPST 
Connecting wire 
One each of known working npn and рар transistors for test 

purposes 


Source 


Components are available from Maplin, 


The ‘Yearling’ 20m receiver. 


70 The ‘Yearling’ 20 m receiver 


Introduction 


Published to celebrate the first anniversary of О-У Radio, this excellent 
receiver design forms a suitable ‘second receiver project’ for those who 
have successfully completed the MW receivers earlier in this series. The 
receiver is powered from а PP3 battery or from a mains adaptor, and can. 
be built with the help of an experienced constructor, ona prototype board. 
The circuit diagram and some of the components used are shown in the 
separate diagram. Headphones or a loudspeaker can be used and, once the. 
radio is completed, a few simple adjustments will make the Yearling spring 
to life! 


Building the receiver 


Before starting the constructional process, start by identifying all the parts. 
‘One by one, ick them off against the parts list. Are their values correct? The 
varactor diode is a twin type (see circuit diagram overleaf}, and must be cut 
carefully down the middle, producing two devices, D1 and D2, with two 
wires cach. 


First, solder the IC sockets, followed by the coils (inductors); L1 is pink 
inside che top, and L2 is yellow inside. Then, solder in the varactors; the 
lettering on D1 should be next to coil L1, and the lettering on D2 should 
face resistor R7. After those, the capacitors, wire links and resistors should. 
be soldered to the board. Take care to wire the voltage regulator, IC3, 
correctly. Solder in the crystal X1 as quickly and deftly as you can = crystals 
do not take kindly to having their leads bent and being fried with a soldering 
iron! Make sure that the electrolytic capacitors C2, C12, C15 and C16 are 
fitted the right way round. Most electrolytic capacitors have only the 
negative lead marked 


Figure 1 shows the rear of the front panel, illustrating the connections from 
the board and antenna socket to the controls. All normal connecting wires 
are 22 SWG or thereabouts, with insulation. Their lengths should be about 
15cm, except for the battery lead to the switch, which is about 8em. It is 
recommended that you use different-coloured wire for each connection to a 
control. Figure 2 shows this. The variable resistor section of VRS, the AF 
gain control, uses single screened cable connected to OV (ground) at the 
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Figure 1 Rear view of the variable resistors. Check the connections carefully to make sure the wires fit the correct 
holes. 


Red Green 
Yellow 


Orsos ом 


Figure 2 1 is helpful to use different colour insulated connecting wires. Wires between each variable resistor and the 
board should be twisted together to give a neat wiring outfit. 
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The ‘Yearling’ 20m receiver. 


board end. Now fit the ICs into their sockets. Make sure that they are the 
sight way round (see circuit diagram) and that each pin lies directly above 
its corresponding socket before applying gentle pressure with the back of 
the board firmly supported 


Check that all the connections are correct (don't assume this ~ check the 
ends of each wire against the circuit diagram) and that all your soldered 
joints are shiny. Lastly, drill the five 10.5 mm diameter holes for the main 
controls, On the side of the case, a 6.3mm diameter hole is needed for the 
speaker socket, and mm holes for the antenna and earth sockets. The 
external power socket requires an 11 mm diameter hole. 


Adjusting it 

Before you can make adjustments and in order to hear anything on your 
Yearling, you will ned to connect an antenna (aerial) to the antenna socker, 
About 8 metres of wire, preferably outdoors and as high as possible, is ali 
you need to connect to the socket, Connect the 3.5 mm jack socket for the 
Speaker, and a 3.5mm jack to your speaker leads. Connect a battery and 
switch on. 


1. Using a very small screwdriver or, better still, a non-metallic ‘trimming 
tool’, gently screw in the core of L2 as far as it will go, but don't force 
it, Then unscrew it by three turns anticlockwise 

2. Set VRI, УЮ? and VR4 to mid-position and rotate the core of LI 
anticlockwise until the hissing noise you hear reaches a maximum 
intensity. Then adjust L2 for maximum noise. 

3. Ifyou now tune carefully with the main tuning control, УВА, you should 
hear some amateur Single-Sideband (SSB) speech signals. You may have 
to adjust the bandspread (fine tuning) control, VR3, to make the speech 
sound normal. 

4. Having verified that everything is working, switch off and mount the 
controls on the front panel and the sockets on the side. To do this, it is 
much safer to disconnect all the controls and sockets, mount them in 
their final positions, and then wire them up again. 

5. Fit the front panel knobs, connect your aerial and switch on again, 
checking that everything is working. Then, locate the cluster of CW 
(Morse) signals to be found at the bottom of the 20 metre band, set the 
bandspread control to mid-position and slacken off the main tuning 
knob. Turn the knob (but nof the control!) until the pointer lies a little 
clockwise of 14.0 MHz. The SSB signals should now lie roughly between 
the dial centre and 14.35 MHz. Tighten up the knob. 

6. Finally, fix the board to the rear panel, and secure the battery (if you are 
using one). Attach the rear panel to the back of the box, and you are 
finished! 
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Listening! 


Make а habit of keeping the bandspread control in its centre position when 
searching for stations; then you can adjust it either way to make the signals 


readable, Unless you have a very 


the best signal, and control the volume with the ‘OFF/AF 


will find some excellent DX stations with your Yearling receiver, and it will 


serve you well. 


в aerial, it is best to have the ‘RF Gain’ 
control, УВ, at maximum. Use the "Antenna Tune’ control, VR2, to give 
in’ control, You 


Parts list 


Resistors (all 0.25 W, 5%) 
R1, RS, R9 100 kilohms (kO) 
R2 10 kilohms (КО) 
R3, R4 1.5 kilohms (k) 
Ré RS 12 kilohms (КО) 
R7 200 ohms (0) 


Capacitors (all rated at 16 V or more, tolerance at least 
what is quoted) 
C1, C5 180 picofarads (pF) polystyrene 5% 


© 10 microfarads (uF) electrolytic 
єз 47 picofarads (pF) polystyrene 5% 

са 100 picofarads (pF) polystyrene 5% 

C6, C7, C8 100 nanofarads (nF) or 0.1 microfarad (uF) ceramic 
© 220 picofarads (pF) polystyrene 2% 


сю 330 picofarads (pF) polystyrene 2% 
СИ, C14 10 nanofarads (nF) or 0.01 microfarad (uF) ceramic 
C12, CIS 100 microfarads (uF) electrolytic 


c13 47 nanofarads (nF) or 0.047 microfarad (pF) 
polyester, 5% 
cis 1 microfarad (pF) electrolytic 


Variable resistors 
VRI, VR3 1 kilohm (k0) linear 
VR2, ҮКА 47 kilohms (КО) linear 


VRS 10 kilohms (КО) log with switch 
Inductors 

m Toko KANK3335R. 

n Toko KANK3334R. 

13 10 microhenries (ЫН), 5% 


Adding the 80 metre band to the Yearling receiver 


Semiconductors 
ICLIC2 — Philipsignetics NE602 or NE602A 


1C3 78105 SV 100mA regulator 
18а 11.072 Dual Op-Amp 
Ics Philips TDA7052 audio amplifier 


Additional items 
01,02 Varactor diode Toko KV1236 (cut into two sections = 


xi Crystal 8.86 MHz type (from Maplin, ete.) 

4 off 8-pin DIL sockets for ICI, IC2, IC4 and ICS 

2 off 4mm sockets aerial (red) and earth (black) 

1 off 3.5 mm chassis-mounting speaker jack socket 

1 off DC power socket for external supply (if required) 

4 off Red knobs with pointers 

1 off Tuning knob with pointer (e.g. 37mm PK3 type] 

1 off Printed-circuit board or prototype board 

1 off Plastic case approx 170 x 110 x 6mm (e.g. Tandy 
number 270-224) 

1 off Speaker 8-32 0 impedance (or headphones] 


71 Adding the 80 metre band 
to the Yearling receiver 


Background 


You will have noticed that your Yearling receiver has a dial which shows 
coverage of the 80-metre amateur band (3.5-3.8 MHZ). This band is used 
for local contacts during the day, and contacts up to about 1600 miles in 
darkness. Longer distances are possible, particularly in the middle of 
winter. 


The modifications 
Only a few extra parts are required, as you may have noticed from the parts 


list, A low-pass filter, ELI (one which passes low frequencies and rejects 
higher frequencies), is switched into the circuit on 80 m. The circuit of the 
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Figure 1 The circuit 
diagram shows Ihe extra 
components for 30m. 
‘operation. Note the 
connections to the PCB 57 
be and d 


Figure 2 The underside of 
the PCB, Wires are 
connected from the switch 
and fiter as shown 
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Antenna 


Solder wire 
links as shown 


Too" To PCB 'd 
socketon Рег 
case Orsos ovas 


‘Adding the 80 metre band to the Yearling re 


Figure 3 Internal view of 
the Yearling case. The filter 
FL is attached to the base 
with glue 


switch and its connections is shown in Figure 1. Before making the 
‘modifications, dismantle the receiver so that you have easy (and sale) access 
to the case and the track side of the PCB. 


1. The first thing to do is to drill a 6.5 mm diameter hole in the side of the 
case into which the switch fits. 

2. Then, using a sharp Stanley knife or scalpel, carefully cut the track on the 
PCB as shown in Figure 2, making a gap about 1 mm wide. 

3. Using 10cm lengths of different-coloured insulated wire, make the four 
connections, a, b, c and d, to the PCB, as shown in Figure 2. 

4. Solder the two links on the filter, and then make the connections to the 
switch, capacitors and PCB. You will have to disconnect the existing wire 
between the RF gain control, VR1, and pin 4 of L1 on the PCB. 

5. Lastly, check your new connections carefully, then mount the switch in the 
new hole and fix the filter to the bottom of the case with а little glue, as 
shown in Figure 3. Reassemble the circuit, and replace the back of the 


More testing! 


Firstly, switch your new switch, S1, into the 20 m position, to check that the 
original circuit still works! If you find that the "Antenna Tune’ control peaks 
at a slightly different position, don't worry. 
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Now switch to 80m, and tune around the anticlockwise end of the dial; you 
should hear some SSB stations, particularly inthe evenings and at weekends, 
‘when may people are on the ait. At the other end of the travel of the tuning 
control, you should hear CW (Morse) stations. 


The Radio Society of Great Britain broadcasts amateur radio news every 
Sunday morning on or about 3.65 MHz; ће table below has the details, 
Finally, a good antenna is more important than ever for 80 metre reception 
— aim for more height and length, and then consider the project concerned 
with making an Antenna Tuning Unie (ATU)! 


Parts list 


pacitors (all rated at 16 V or more, tolerance 10% or better) 


Cx, Cy 100 picofarads (pF) polystyrene 
Filter 
FLL Токо 237LVS1110 low-pass filter 


Additional items 
swi 2 way (changeover) toggle switch 
7 off Short lengths of insulated wire of different colours 


ole 2 


The RSGB news broadcasts, GB2RS — Sunday 


mornings 

Frequency мна Local tine Recaption area 
3650 m SE England 
3630 0930 Midlands 
3630 1000 SW Ehud 
3650 1100 Yorkshire 
3620 1130 Abestean 
3660 150 Glasgow 


The Midlands transmission is repeated at 1800 (6pm) local time on 
3.650 MHz. All frequencies are approximate in order to avoid interference, 
and use lower sideband (LSB). Ifyou also have a 40 metre receiver, there are 

SBIRS news broadcasts on 7.048 MHz at 0900 local time from Northern 
Ireland and from 1100 local time from the north midlands, 
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72 How the Yearling works 


The antenna (or aerial) 


Connected to your receiver, it will pick up not only amateur signals, but 
all other signals as well! This means that the receiver has to select the one 
signal that interests you, while rejecting all the others. The following 
stages do just that. 


The RF filter 


‘This stage (centred around L1) selects the band of radio frequencies (RE) 
containing the signal you want, in this case, those having wavelengths 
around 20m. Signals from the 40m band, for example, would not get 
through, 


The crystal oscillator 


‘This is an oscillator circuit designed around a quartz crystal (X1), and has 
a very stable frequency. It produces a single, very pure frequency to feed into 
the mixer. A crystal having a frequency between 8.800 MHz and 
9.000 MHz is suitable for this circuit. The oscillator and mixer functions are 
both carried out inside ICI. 


The first mixer 


‘Yes, this stage ‘mixes’ two signals together, In this case, the two signals are 
(i) from the aerial via the RF Filter, and (ii) from the crystal oscillator. Two 
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Figure 1 Block diagram of the Yearling, showing how the various stages fit together to make a complete radio 
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bands of signals emerge from the mixer The first is centred upon a 
frequency equal to the incoming signal frequency added to the crystal 
frequency, and the second is centred upon a frequency equal to the incoming, 
al frequency subtracted from the crystal frequency. Look at an example 
the signal is at 14 MHz and the oscillator at 9 MHz, then the mixer 
‘outputs will be 14 + 9 = 23 MHz and 14 = 9 = 5 MHz. 


Intermediate frequency (IF) filter 


It is the purpose of the IF filter (centred around L2) to select only one of 
these two bands of frequencies emerging from the mixer. In this case, it is the 
lower band of frequencies (around 5 MHz) which we select. This is because, 
їп general, lower frequencies are easier to handle than higher ones. 


Variable-frequency oscillator (VFO) 


The VFO (part of 1C2) enables us to tune into a particular station, and 
operates over a band of frequencies between 5 MHz and 5.35 MHz in this 
receiver. You will notice that ICI and 1C2 are the same type of chip, so that 
you will be expecting another mixer stage to be associated with the VEO. 
You are quite right! 


The second mixer 


This mixer obeys exactly the same rules as those of mixer 1. Sum and 
difference frequencies are produced, like this. Mixing is between the 
incoming IF signals (around 5 MHz) and the VEO signals (around 5 MHz), 
producing output frequency bands centred upon 10 MHz and 0 MHz. The 
use of the words ‘band of frequencies’ throughout this explanation is 
intentional, If all the signals were pure, there would be no bands; the bands 
are produced because of one thing = the modulation imposed on the pure 


How the Yearling works 


frequencies at the transmitter. So, the ‘bands’ contain the one thing that we 
want to extract from the signal, and that is the speech or Morse code that 
the signal contains. The band of frequencies at 0 MHz is just that - the 
audio frequencies we want in the loudspeaker. Because of this, the audio 
frequeney output of the second mixer is selected and passed on for 
amplification, 


The audio preamplifier 


Preliminary amplification of the minute audio signal which emerges from 
the second mixer is provided by Ода, which will respond only to audio 
signals, automatically rejecting the 10 MHz signal. 


The audio filter 


The bandwidth of normal speech when transmitted by an amateur station is 
around ЗЕН», so there is no advantage to be gained їп amplifying 
frequencies greater than this. IC4b is known as a low-pass filter, because it 
passes (lets through) lower frequencies and rejects higher ones 


The power amplifier 


ICS produces the final audio amplification and provides enough power 
(about 350 milliwatts (mW) to drive a small speaker. 


How does it work on 80 m? 


If you have fitted the 80m modification to your receiver, you are probably 
wondering how the circuit works at this different frequency. Firstly, the 
filter which you fitted selects the 80 m band instead of the 20m band. The 
only other slight difference lis in the way the first mixer stage works, Its job 
is to produce sum and difference frequencies from the incoming signal and 
crystal frequencies. On 20m, it did this by subtracting the crystal frequency 
(9 MHz) from the incoming frequency (14 MHz) to produce an IF output of 
5 MHz. On 80m, the incoming frequency (3.5 MHz) is subtracted from the 
crystal frequency (9 MHz) to produce an IF output of 5.5 MHz, which is 
still within the tuning range of the УРО in the next stage. 
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73 A field strength meter 


Figure 1 Voltage doubler 
rait 
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How it works 


"The basic field strength meter uses the circuit of a crystal set, but with a 
meter replacing the headphones. A better design, which is used here, is that 
of a voltage doubler, giving more sensitivity. Figure 1 illustrates the voltage 
doubler circuit 


‘The AC input shown will be our RF input, which will be explained soon. 
Diode D1 will pass the positive half of the signal and use it to charge up CI 
to the peak value of the signal, D2 uses the negative half of the signal to 
charge up C2 to the same value. Because CI and C2 are in series, the peak 
voltage appearing across both of them (which is the DC output voltage) is 
equal to twice the peak input voltage, hence the name voltage doubler If 
уоште wondering why DC is present at the output when AC comes in at the 


Figure 2 Field strength 


Ном the Yearling works 


input, remember that capacitors pass AC (RF) but block DC; thus the RF is 
shorted out through C1 and C2, but the steady voltage (DC) remains across 
the two capacitors, The voltage is thus proportional to the size of the RF 
signal applied at the input, 


The circuit 


The voltage doubler is converted into a field strength meter using the circuit 
of Figure 2. A piece of wire serves as the aerial to provide an RE signal 
across the radio-frequency choke (RFC). A choke is an inductor which is 
large enough to prevent the RF passing through it = it ‘chokes’ the ВЕ This 
produces the maximum RF signal at the input to the voltage doubler, and 
the DC output from itis measured on the meter 


sca нат 


The parts used are not very critical. The RF choke can have any value 
between about ImH and 2.5mH. Almost any common diode such as 
the IN914 or IN4148 can be used for D1 and D2. The two capacitors 
could be any value between ТАЕ and 100nF (0.001 pF and 0.1 pF). The 
meter should be reasonably sensitive, with a full-scale deflection (FSD) 
in the range SOA to 100pA. Look for VU meters at rallies = these 
are ideal 


Construction 


The prototype circuit was made on matrix board. If you don't want to use 
pins with the board, simply push the component leads through the holes 
and make the connections on the underside of the board, either with the 
excess component leads themselves, or with ordinary connecting wire. 
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Figure 3 Board layout and 
interconnections 
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ant 


Component side of board shown 
All connections are under Board 


Figure 3 shows how the parts are placed and connected. The matrix board 
сап be mounted directly on the meter using its terminal bolts! 


In use 


Needing no power supply other than an RF signal, just connect it all up. 
and leave it to work! A short length of insulated wire is enough to pick up. 
some RF and display it on the meter. Using a 200A meter, about 3 
metres of wire gave a good deflection on the meter. To increase deflection, 
the wire can be wrapped around the aerial lead, provided that the wire is 
PVC covered and doesn't come into contact with the aerial wire. 


This requires a little experimentation. Try a long piece of wire first and 
adjust its position until the meter needle kicks whenever there is a 
transmission, It is very reassuring to see the meter moving during a 
transmission, Although SWR meters also indicate power, they are usually 
set to read reverse power, and show litle or no movement during 


Preselector for a short-wave 


Parts list 

D1, D2 1N914, 14148 or similar 
Cl, C2 10nF disc ceramic 

REC Miniature axial choke (1 mH) 
Meter Surplus VU meter or similar 


Matrix board or similar 


Components are available from Maplin. 


74 Preselector for a 
short-wave receiver 


The circuit 


‘This is shown in Figure 1. The signal from the aerial arrives at an RF 
transformer, the secondary of which is tuned with capacitor VCla. The 
‘output from the tuned circuit is taken from a tap on the secondary to the 
source of the FET. The gate is grounded (earthed) and the amplified signal 
appears at the FET drain, which is then fed to the primary of another RF 
transformer, which is tuned by VCIb. The output to the receiver comes 
from the secondary of the RF transformer. 
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Figure 1 HF preslecor, 
circuit diagram 
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win gang 49 PP3 
via 51 


L1, L2 = 19 turns 26506 


оп 1.0-6 toroid Lr 
бар L1 4 turns from ground) 
La, L2a =3 turns Рев 


Notice that the two RF transformers are identical, but they are used “back 
to back’, with the secondary of the first and the primary of the second being 
tuned. They are tuned with identical capacitors, fitted on the same shaft of 
а variable capacitor. We say that the two capacitors are ‘ganged’. Because 
L1 and 12 are the same, and VCla and VClb are the same, both RF 
transformers should be resonant at the same frequency, no matter what that. 
frequency is. 


Construction 


The final layout should look something like that shown in Figure 2. The 
external connectors and controls being two SO-239 sockets for connection 
to your receiver and aerial, а tuning control and its associated scale, and an 
on/off switch 

The circuit can be put together on a plain matrix board, using pins to 
anchor the components, or simply by pushing the component leads through 
the board and maki 

prototype is shown in Figure 3. Mounting the board to the aluminium Бох 


‘onnections on the underside, The layout of the 


is accomplished with bolts, solder tags and stand-off insulators, 


check your construction against the circuit diagram and against the layout 
diagram. Wire in the PP3 battery clip, put the switch in the ‘off’ position, 
and fit the battery. Testing can be carried out without fitting the top of 
the Бох 


Figure 2 HF preselecor, 
front pane! layout 


Preselector for a short-wave receiver 


30 
my d 


Out to In trom 


ON 


оао» 


Testing 


Don't fit your preselector yet. Tune your radio to a broadcast station, 
preferably a fairly weak one. Disconnect the aerial and fit your preselector 
between the aerial and receiver. Switch it on and rotate the tuning knob 
slowly. You should find a position where your original station is received 
more clearly than before. If it doesn’t work at all, recheck your wiring. Is 
there a positive voltage on the drain of the FET? If not, work back towards 
the positive battery terminal. Is there a voltage at the junction of L2 and R2? 
Is there a voltage at the junction of L2 and R3? Is there a voltage at the 
junction of R3 and the battery lead? If there isn’t a voltage at that point, 
then you have probably mounted your switch upside down, and it is off, not 
ont It’s a common mistake. 


Calibration 


This is not obligatory, surprisingly enough. However, if having a frequency 
scale appeals to you, then using an RF signal generator (or using the services 
of a friend who has one) is the simplest solution. Feed in a weak modulated 
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RO x em board x tem 
M A 
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tag under 
я 
4 рез 
1 battery 
E 
Figure 3 HF preselecor, 
Component layout recat 


signal from the generator to the preselector, and rotate УСТ until the signal 
is maximum, Mark this frequency on your dial. Repeat the process for the 
frequencies shown on the dial in Figure 2. 


Ifyou have a commercial transceiver, feed its output into a dummy load (such 
as the type described in A Switched Dummy Load, elsewhere in this book) 
using a distinctive modulating signal such as an idling RTTY signal. See the 
receiver to the same frequency with the preselector out of circuit, Insert it into 
the aerial lead, and search for the signal with VCI until it gives the maximum. 
deflection on your S-meter, then mark the frequency on your dial 


Parts list 


Resistors: all 0.25 W carbon film or better 
RI 2700 
ю 150 
R3 1000 
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‘An audible continuity tester 


Capacitors 
C1, C2 100nF (0.1 pF) ceramic 
va 250/250 pF polyvaricon 

Inductors 


11,12 19 turns 26 SWG enamelled copper on 1.50.6 toroid 
L1 has a tap 4 turns from ground end 
Lia and L2a = 3 turns wound over previous winding 


Semiconductors 


TRI MPFI02 FET 
Additional items 

Matrix board. "To fit aluminium box (see Figure 3) 

Aluminium box. 12x9% 3em 

Battery and connector PP3 9V 

S1 SPST on/off switch. 

Knob As required 

50239 Sockets - 2 required 


75 An audible continuity 
tester 
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Figure 1 Continuity tester, 
чш diagram 
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The circuit 
Using only one integrated circuit, four components and a battery, this is a 
particularly simple circuit, as Figure 1 shows. ICI is usually used to flash an 


LED from а 1.5V source, and to have a low current consumption. Ву 
is made to oscillate at audio 


changing the component’ values, 
frequencies, and we can hear these through the loudspeaker, 151. Low- 
impedance speakers can be used, but result in an increased current drain, so 
the higher the impedance, the better 


ust 


p D i 


Construction 


The layout of the circuit on Veroboard measuring 7 strips by 15 holes is 
shown in Figure 2. Start by making the four track cuts which will lie 
underneath the IC. Use a track cutter or a 3mm (1 inch) twist drill rotated 
between thumb and forefinger for this. Solder the Veropins in place, 
followed by the wire link. Then solder in the IC holder, the resistor and the 
capacitors, making sure that the electrolytic capacitor, Cl, is connected the 
correct way round. 


Check, with the board against a bright light, that there are no shorted 
tracks, either by large blobs of solder or by copper swarf from the track- 
cutting process, Then insert ICI into its holder the right way round. The 
probes can be ordinary connecting wire, the free ends being tinned with 
solder to prevent wire whiskers from touching components other than the 
опе you are testing, 


If you are happy that the circuit and the wiring appear to be correct, fit the 
battery into its clip. Nothing should happen until the probes are touched. 
together, when you should hear a note from the loudspeaker. If nothing 
happens, all you can do is to recheck your circuit, as there is nothing else to 
go wrong! 


Figure 2 Continuity tester, 
component layout 


An audible continuity tester 
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Component side of board shown 


Any box can be used; there is no justification for a metal case, unless you 
want to make use of something, which is to hand, such as a tobacco tin. 
Alternatively, any suitable plastic box will do. 


Use 


The tester will give different pitch notes for resistances of different values. 
The higher the resistance, the higher the pitch from the speaker. Try it with 
small inductors, and you will learn to recognise the different tones produced 
by the IC. 


Safety notice 


Using the continuity tester on components бт situ is not advisable, as the 
results could be misleading. It can be dangerous to make measurements it 
situ on equipment, which is operating. If you must make such tests, always 
disconnect the equipment form its power source first. 


Parts list 


Resistor 
RI — 10000 (1k0), 025 W carbon, 10% or better 
Capacitors 
Cl — 10pF electrolytic, 16V. 
C2 Олы subminiature polyester or ceramic 
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Integrated circuits 
ICI — LM3909N 


Additional items 

Veroboard 7 strips by 15 holes 
LSI 64 © miniature loudspeaker 

1С holder 
Veropins 
Connecting wire 
Test leads 
1,5 V АА alkaline battery 


76 An experimental 70 cm 
rhombic aerial 


Theory (but only a little) 


A polar diagram shows graphically the ability of an aerial to radiate (or 
receive) more effectively in one direction at the expensive of the radiation in 
other directions. Figure 1 shows the polar diagrams of two aerials, a simple 
70cm dipole and the rhombic described in this project. The dipole has the 
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Figure 1 The horizontal 
polar diagrams of the small 
fhombic antenna and a 

ale compared 


An experimental 70cm rhombic aerial 


Frea = ванна ов ЕС 1.0 


outer Ring = 12-00984 : Azimuth Plot 


reos 


well-known figure-of-eight shape, showing a symmetrical angular behav- 
iour about ће direction of the aerial and about a direction perpendicular to 
the aerial. That of the rhombic, on the other hand, is quite irregular by 
comparison, but is still symmetrical about one axis only, not two. Its this 
asymmetry that gives the rhombic its gain, by virtue of its front-to-back 
ratio, This is the ratio of the power radiated forwards to that being radiated 
backwards. Notice the large lobe (lump) at the top of the polar diagram; this 
is the direction in which the aerial transmits best. The lobe in the opposite 
direction has been reduced significantly, allowing more power to be directed 
forwards, not backwards 


Problems 


The rhombic is not found in every amateurs back garden, despite its 
attractions, To work best each edge of the diamond shape should be about 
two wavelengths long. Hence, a rhombic for the 20 metre band could be 
about Sm from tip to tip! Another disadvantage is that, because of its size, 
it cannot be rotated. 
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I will operate well over a range of frequencies. An HF rhombic could work 
on the 7, 10, 14, 18, 21 and 28 MHz bands. One for the lower VHF 
frequencies could operate on the 50, 70 and 144 MHz bands. 


Its large size is less of a problem at ОНЕ A portable rhombic can be made 
for 70cm which can be used with a hand-held transceiver. The aerial design 
to be described here will give a gain of up to 9dB relative to a dipole. This 
is written as 9 dBd, the second ‘d meaning ‘relative to a dipole’. This is 
equivalent to improving your signal by 1.5 $-points at the receiver or (and 
you may be surprised by this) by fitting a linear amplifier to your transceiver 
that would take 5 W input and produce 40 W output to a normal dipole! 
Consider the relative costs of the two approaches to producing the same 
received signal. You will also receive everyone else's signals 1.5 S-points 
better than before! 


Unlike the popular Yagi aerial, this design has no critical dimensions and 
can be folded up for transport by car or bicycle. It has а fairly high input (or 
feed) impedance, being fed usually by balanced twin feeder. To feed it with 
standard 50 © coaxial cable, a matching transformer in the form of a bahor 
is required. A balun will convert the balanced (symmetrical) aerial 
impedance to the unbalanced and lower impedance of the coaxial cable, The 
details of how to build the balun, which in this case is a half-wave 
transformer, are included in the constructional details. 


Construction 


The aerial frame is made up of Lem x 2em strips of wood fixed to a 
plywood centre using 30mm long M4 bolts, as shown in Figure 2a. The 
‘outer bolts fixing the front and side supports can be removed for folding 
prior to transportation, as shown in Figure 2b. 


The wires are fixed to the front and rear supports using screw connectors, 
sometimes called ‘chocolate block’ connectors. Detail X and Y of Figure 2 
show how this is done. The side supports have holes in the ends through 
which the wire is threaded. 


The aerial must be mounted in che horizontal plane using a small shelf 
bracket attached to the centre plate, using the same bolts that hold the rear 
support. The other half of the bracket may be mounted to a vertical mast 
using screws or jubilee clips (hose clips. 


The balun 
E 


pigtail at each end. Cut and remove Lem of the inner insulator from each 


а 23em length of coaxial cable; this is to be our half-wave transformer. 
and remove 2em from each end of the sheath. Make the braid into a 


An experimental 70cm rhombic aerial 
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Figure 2 Construction of the UHF rhombic antenna 


end, leaving Lem of the centre conductor exposed. Fasten this piece of cable 
to the chocolate block connector together with the coaxial feeder cable as 
shown in Detail Y of Figure 2. The braids of all three prepared ends are 
soldered together, but are not connected to anything else. The inner 
conductor of the feeder from the transceiver is soldered to one end of the 
centre conductor of the 23cm piece, and is connected to one end of the 
rhombic by one side of the chocolate block. The other end of the half-wave 
transformer also goes to the chocolate block, where it is connected to the 
other side of the rhombic loop. 
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The opposite comer of the rhombic, as shown in Detail X of Figure 2, shows 
that the loop is broken at the chocolate block, and is ‘terminated’ by two 
600 Q resistors in parallel. This makes the aerial a broad-band travelling- 
wave device, and gives it its directivity and gain, There is a rule of thumb, 
which includes a safety factor, which says that the terminating resistor must 
be able to absorb one-half of the maximum transmitter output power. o, if 
you use two 2W 6000 carbon resistors (no! wire-wound resistors) in 
parallel, you can use a transmitter with an output of 8 W, which is more 
than adequate for 70em hand-helds. 


Using the rhombic 


Fit the aerial to a pole or mast in the horizontal plane, if you intend to use 
CW or SSB, but in the vertical plane if you want to concentrate on FM 
work. In the latter case, a wood or fibreglass pole is mandatory. Tune to a 
local repeater, whose signal strength you know. Rotate the aerial to face the 
repeater, and you should see that the signal strength is greatly improved! 
Verify the directional properties of the aerial by rotating it and observing the 
changes in signal strength on your S-meter, 


Water level alarm 


Introduction 


This is а simple device which, when you have built it, you begin to wonder 
how you ever managed without it! It will sound a buzzer when the level of 
water reaches a particular point, which you can set and vary at will. 


Detecting water 


Water is not too difficult to detect electrically, because it is a conductor of 
electricity. Not a good one, but sufficiently so to carry enough current to 
control a warning circuit 


The circuit is shown in Figure 1. If you imagine a resistor placed between the 
ends marked "water detector’, the circuit is then recognisable as a transistor 
used as an electronic switch. Whether the switch is off or on depends on the 
value of this resistor, If the resistance is low, the transistor switches on and 
the buzzer sounds. Ifthe resistance is high, the transistor switches off and 
the buzzer stops. 


Water level alarm. 


Water 
tector 


Figure 1 Circuit diagram of 4 Сее 
the water level detector 


Construction 


The unit is made in two separate sections = the detector board (Figure 2) 
and the main board (Figure 3). The main board is plain perforated board 
(without copper strips). The components are pushed through holes in the 
main board and connected together on the underside. The battery is held on 
‘with sticky tape. No on/off switch is used, as the circuit consumes virtually 
no current when it is not sounding the buzzer. 


Unlike some buzzers, this type is polarised, and the red lead must go to the 
supply as shown in Figs 1 and 3, 


The detector board is a piece of standard matrix board — the type with 
copper strips along one side. It measures 9 strips by 15 holes, and is wired 
in such a way that alternate strips are connected together, as Figure 2 shows. 
This gives a greater surface area for the water to touch, thus increasing the 
sensitivity of detection. 
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Figure 3 Water detector 
constructed from sripboard 
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The two boards are connected by ordinary twisted pair, enabling the 
detector to hang over the edge of the water container, with the buzzer circuit 
safely out of the way. When positioning the detector board, the left-hand 
edge (as shown in Figure 2) should face downwards, with the connecting- 
wire edge facing upwards. When the water level rises, the water causes 
current to flow between adjacent strips, and the higher the water, the lower 


the resistance between them, Eventually, the resistance will be low enough 
to turn on the transistor and sound the alarm, 


Parts list 


Resistor 
RI 10 000 0 (10k), 0.25 W 
Semiconductor 
TRI BEYSI 


Additional items 
WDI 6У miniature buzzer (polarised) 
Battery PP3 
Battery connector 
Strip board 9 strips by 15 holes 
Perforated board 3.5 x 10cm 
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78 A delta loop for 20 metres 


Introduction 


HF aerials take up a lot of room when they are straight. Space can be saved. 
by bending them and, at the same time, giving them properties which are 
quite different from their original linear forms. The delta loops shown in. 
‘the accompanying diagrams have the shape of the Greek upper-case letter 
delta (A) upside down. It can be upright, except that it is more practical to 
hhave the feed point at the bottom than at the top. 


Putting the loop together 


This is the design for a loop to be used on the 20 metre band. It is a very 
popular band and carries most of the amateur radio DX traffic. The aerial 
is light in weight and operates best if the top section is at least 30 f above 
the ground, with the feeder point being about 6 ft above ground. АП you 
need is some good wire, some polypropylene rope, some insulators and a 
method of matching the output of this 75 @ balanced aerial to the 50 Q 
unbalanced coaxial input of your transceiver or receiver. 


Each of the three sides must be 7.2 m long. Using tent pegs or six-inch nails, 
mark out the three corners on the lawn, making sure that each pair of pegs 
ог nails is exactly 7.2m apart, Put the wire around the nails, together with 
two insulators on the wire for the two top corners. These insulators can be 
of the "dog bone’ variety, or of the home-made type, using a piece of flat 
plastic with holes in each end. The use of these is shown in Figure 1. Located 
at the positions of two of the tent pegs or nails, they must he secured at 
those points by any convenient means. 


Now attach a support rope to the free end of each of the insulators, ready 
for suspension, as shown in the diagrams, from any convenient supports 
(house, tower, tree, et). The top section of the loop could be taped to a 
continuous piece of rope between the two supports. You might like to try 
this if you think it is easier. Then, when you find some dog-bone insulators, 
you can change the design and see if there is any noticeable change of 
performance. 


Connecting to the radio 


If you are the proud possessor of an aerial tuning unit (ATU) with a 
balanced output, all you will need is a length of twin cable soldered to the 
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Figure 1 Multiband version of the delta loop connected to the ASTU using 75 © twin feeder 


Figure 2 Multiband version 
of the deta loop using 75.0 
coaxial cable. This 
arrangement requires an 
ASTU if used with a 
multiband antenna 
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ends of your delta loop and connected to the balanced output terminals on 
the ATU, as Figure 1 shows. 


Another way is to buy a ferrite-cored 1:1 balun, and use it as indicated in 
Figure 2. This produces an aerial which will operate over the whole range 
of amateur and commercial short-wave frequencies, when used with an 
ATU. 
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Figure 3 Single band 
version of the loop antenna 
using a coaxial balun. The 
direction of maximum signal 
Strength в indicated by the 
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However, since this aerial is designed to be a single-band type, there is a 
simpler answer to the problem of matching the aerial to your 50 0 coaxial 
cable - Figure 3 shows this. Make a tuned balun with a length of plastic 
water pipe, 25cm long and 4cm diameter and a piece of good-quality TV 
aerial cable. TV aerial cable has a characteristic impedance of 75 0, 
compared with the 50 © of the coaxial feeder that we usually use with 
amateur radio equipment. Use the type with a brown sheath and a closely 
knit earth braid, not the type having an earth foil inside the sheath, 


The length we need for the balun is 3.8m, but always allow between 3 and 
4cm extra for preparing the ends. Drill two small holes diametrically 
‘opposed in the top of the tube; these will be used to anchor the two ends of 
the delta loop, as shown in Figure 3. Drill another single hole in the bottom. 
end of the tube, which will be used to anchor a nylon line going to the 
ground to add stability to the loop. Then, after drilling а pilot hole, drill a 
5 ог 6mm hole near the top end of the tube, as shown in Figure 4. Prepare 
both ends of the coaxial cable, then feed one end into the tube, far enough. 
for its ends to be soldered to the ends of the loop when the assembly reaches 
that stage. 


Now, close-wrap the cable around the tube until only about 3cm remain. 
Holding the cable tightly, drill another 6 mm hole beside the free end of the 
cable and feed it into this hole, At this point, feed the two ends of the loop 
into the top two holes and twist it back on itself. Figure 4 shows how this 
is done, Then, solder the ends of the coaxial balun to the ends of the loop. 
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Figure 4 Construction ofthe 
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The bottom ends of the balun are then soldered to the 50 0 coax which goes 
to your shack and to the transceiver 


Hoist the aerial into position carefully, being careful not to pull too hard on 
the support lines, Then, take the nylon line from the bottom of the balun to 
a peg in the ground, This adds stability to the aerial 


Using the delta loop 


It is a directional aerial, as Figure 3 shows. It produces maximum power 
(and has maximum receive sensitivity) along a direction perpendicular to its 
‘own plane, Don't be too concerned with which direction it is pointing at 
first. Give it a try ‘on the air’ and see how it performs. Then you cai 
contemplate how to point it in your favourite direction, to the USA, or 
Australia, for example. 
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A simple desk microphone 


Experimenting 

You may want to enclose the balun in some sort of weatherproof container. 
Plastic ice cream containers are favourites for this sort of job. Seal all the 
holes where wires enter it with silicone sealant or selfamalgamating tape. 


If you have used ordinary single-strand or multi-strand wire for your aerial, 
it will stretch over time under its own weight and that of the balun, Its 
operating frequency will fall slightly as a result. If you notice a significant 
difference, then dismantle it, remeasure and fix the sides and erect it again, 
perhaps facing a different direction. You can buy pre-stretched or hard- 
drawn wire for such purposes, if you feel that periodic tweaking of your 
aerial is a chore. 


You can make a delta loop for different frequencies simply by scaling the 
lengths of wire for the loop and for the balun according to the design 
frequency. If your maths isn't quite up to this, enlist the help of someone 
well versed either in maths or aerial design! 


A simple desk microphone 


Construction 


"The end caps and the ink tubes should be removed from two ball point 
pens, leaving only the two plastic shells. One of them is used for the vertical 
microphone support, while the other is used to hold the microphone 
element. 
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Figure 1 Vertical support 
made from ballpoint pen 
shell 


Figure 2 The microphone 
stand base 
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The vertical support should have the pointed end shaped so that it holds the 
microphone support at a convenient angle, as Figure 1 shows. 

The base should be prepared next ~ see Figure 2. Four holes are required, 
Two, А and B, are small holes for the cable to be fed through. A third, C, 
is slightly larger and is used to take one of the plastic end caps. The fourth 
hole, D, is determined by the type of switch that you want to use for the PTT 
function, 
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Figure 3 Complete 
microphone sland assembly 


A simple desk microphone. 


Some epoxy resin such as Araldite Rapid is used to mount the separate 
parts. Mix only a small amount at a time, and glue each part of the base 
assembly and allow to harden before moving on. Be sure to read and follow 
the instructions for the use of the glue to prevent accidents 


Firstly, glue the end cap to the base, feeding it underneath and pushing it up 
through hole C. Then, the vertical pen body is placed over the protruding 
end cap and glued into place, making sure that the top (shaped) end is 
pointing in the right direction to hold the other plastic tube carrying the 
microphone. While the glue hardens, place the DIN plug sheath on the 
second pen body. Place and glue this pen body on the shaped top of the 
vertical support, making sure that the whole assembly is supported while 
the glue sets. What you should have now ought to resemble Figure 3, but 
‘without the microphone and wiring. Leave everything to set for 24 hours. 


Any switch of the press-to-make variety can be used for your PTT switch, 
but choose one which does not apply too much force to operate! If you find. 
the whole assembly is too light and slides over your table, some plasticine 
can be pushed into the base when all the wiring has been completed. 
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Figure 4 Wiring diagram for 
hand-held radios 


Figure 5 Wiring diagram for 
radios which use separate 
РТТ lines 
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The circuit 


А small electret condenser microphone is used, powered by a DC supply. 
Most hand-held radios use a single sereened lead for both the PTT line and 
the microphone audio lead. In such cases, the circuit of Figure 4 will operate 
the PTT function. Note that the PTT switch is in series with the audio lead 
from the microphone. If you find that the PTT switch does not switch your 
radio into transmit, reduce RI from its normal value of 33 КО to 270, You 
should find that the original value works with most hand-helds. 


To 
set 
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For radios with a separate PTT lead, the circuit of Figure 5 is used. 
However, a power supply is needed for the electret microphone. This ca 
be a PP3 battery, or can (in most cases) be derived from the microphone 
socket on the transceiver. You will need to consult the makers’ handbook 
for this information. Figure 5 shows the PTT switch wired in a ч 


'eround- 
to-transmit’ configuration, which is correct for most basestation trans- 
ceivers. If you're in any doubt about what your radio needs, consult an 
experienced friend. 


С 


A simple desk microphone 


The last connections 


The microphone element should be connected with screened cable, Tape 
masking or insulating) should be wound around the electret insert until it 
is a snug fit inside the DIN plug sheath. Feed the screened cable through the 
barrel of the pen until it emerges from the far end. Poke it through hole B 
and make the connections under the coffee jar lid. The components can all 
be mounted on the PTT switch or on a small piece of Veroboard mounted 
under the top surface. The output lead emerges through hole A and is of 
sufficient length to reach your transceiver. A suitable plug needs to be fitted 


Parts list 


Resistors: all 0.25 W carbon, 5% tolerance 
RI (Figure 4) 33 000 0 (33k0) 
RI (Figure 5) 1000 0 (1k0) 


Capacitors 
CI (Figure 4 and 5) — 0.1 microfarads (0.1 pF) disc 


с 10 microfarads (10 pF) electrolytic 
Additional items 
si Push-to-make 
Mic Electret microphone (Maplin type F534W) 
Screened cable As required 
Plug As required by your radio 
Veroboard If required 


PP3 battery and clip — If required 
Two old plastic ball-poine pens 

Lid of coffee jar 

Plastic sheath from DIN plug 
Araldite or similar epoxy resin glue 
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80 Morse oscillator 


Figure 1 Circuit diagram of 
the sinewave oscillator and 
amplifier 
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Introduction 


This is not the simplest Morse oscillator to build, but it differs from the. 
simple circuits in that it produces a pure note, not a coarse, rasping sound. 
People who have practised Morse using a non-sinusoidal oscillator 
sometimes find that they have trouble copying Morse code with a pure 
tone. As the pure tone is the correct way to receive Morse code, it is 
important that you should learn to listen to the code from a pure oscillator 
= о here's one! 


The twin-T 


There are many oscillator circuits, and there are many variations of the 
twin-T oscillator that we are going to use. Figure 1 shows one version of a 
very useful circuit, All oscillators must have positive feedback in order to 
work. The feedback determines the frequency of the note produced by the 
oscillator 
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Figure 2 Component layout 
amd interconnection diagram 


Morse oscillator 


Here, the feedback circuit looks like two letter Ts. If you look at Figure 1, 
опе T is formed by R1, R2 and C3, the other by Cl, C2 and R3 = hence the 
name “Twin-T", Notice that the two Ts are connected in parallel between the 
collector and base of TRI, so any signal appearing at the collector is fed into 
both Ts. What emerges is then fed back into the base, producing in turn a 
signal at the collector. And so it goes on, producing a sine wave output. 


The oscillator output is fed into an integrated circuit amplifier for output via 
a small loudspeaker. 


Putting it together 


The prototype was constructed on plain matrix board (the type without the 
copper strips), as shown in Figure 2. The components have their leads 
pushed through the holes in the board, and connections are made 
underneath. 


Build the amplifier circuit first, using a socket for ICI. Connect the 9V 
supply and touch pin 3 with an ordinary piece of wire. If a buzz is heard 
from the speaker, all should be well. If not, check your circuit and make 
changes until it does. 


Build the oscillator circuit, and connect its output to the volume control 
VRI via C4. Set VRI half-way along its travel and switch on, А note should 
be heard from the speaker when the Morse key is depressed. The component 
values making up the twin-T determine the frequency of the note. Try 
varying them if you think your note is too high or too low. Whatever 
changes you make, either to the resistors or the capacitors, always ensure 
that RI = R2 and that C1 
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Parts list 


Resistors: all 0.25 W carbon film 


RI, R2 
R3 
R4 
RS 


Capacitors 
с,с 
єз, 
Ca 
cs 
c 
© 


Semiconductor 


TRI 


18 000 ohms (1810) 
4700 ohms (4.7 kO) 
10 000 ohms (10k) 
10 ohms (10 Q) 


10nF (0.01 uF) 
47 nF (0.047 uF) 

1002F (0.1 uF) 

22nF (0.022 uF) 

10 pF electrolytic, 16 V МКС 
22 uF electrolytic, 16 V МКС 
220 pF electrolytic, 16V WKG 


BC109 


Integrated circuit 


ICI 


LM386 


Additional items 


VRI 
Ls 


10kQ log potentiometer with switch 
8 Q loudspeaker 


Matrix board 3.5 x 9em 
Small jack socket for key input 


Box 


PP3 battery and clip 


A simple 6m beam 


81 A simple 6m beam 


The design 


"This aerial, designed for use on the 6m band, is essentially a two-element 
‘Yagi, with the elements bent in order to reduce the physical size. It is known 
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Figure 2 Centre support 
piece 
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as the VK2ABQ beam, and was designed originally for the 20, 15 and 10m 
bands, principally because of its space-saving qualities. It is made using a 
wooden frame and wire elements, and is ideal for portable operation. 


Tools ready? 


The beam is shown in Figure 1. The driven element is the one whose centre 
is fed by the coaxial cable, and lies between the two insulators marked A 
and the feedpoint at B. The reflector is also anchored at the points A, and 
lies over the upper half of the frame. 


The wooden centrepiece is used to support the cross-pieces and to mount 
the aerial on the mast, using a common shelf bracket. The cross-pieces, 
known as spreaders, can be wooden canes or dowelling, and are mounted to 
the centrepiece using cable clips and adhesive. Figure 2 shows how this is 
done. 


If the aerial is to be a permanent installation, the spreaders should be 
weatherproofed using a good-quality exterior varnish, The wire elements 
are PVC covered and fed through holes in the spreaders. 


жет 


Cip ard hole 
Tor coax 


p 


Figure 3 Details of 
insulators 


A simple 6m beam 


The end insulators are made of drilled perspex, and the wire passed throu 
the two holes and twisted, as shown in Figure 3. 


Note: if you have not drilled holes in perspex before, take care! The drill bit 
must be well-lubricated because it generates a lot of heat (enough to melt the 
perspex and jam the drill). Never turn the drill for more than a few seconds 
ata time, and moisten the bitin between. Start with a pilot hole and use bits 
of increasing size until the hole is the size you want. 


Another perspex insulator is used to secure the feeder to the aerial, аз shown 
in Figure 3. The feeder then passes directly to the centrepiece, where it is 
fastened with a cable clip and then passes down the mast. 
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Adjustment 


The driven element (A-B-A) in Figure 1 is fixed to the end insulators in 
such a way as to have ‘pigtails’ which are about 10cm long. Using an SWR 
meter between the aerial and the transmitter, trim the pigtails equally at 
cach end for minimum SWR in that portion of the 6m band in which you 
plan to work. Make sure that the transmitter is off when you trim the ends, 
as high voltages can be present there. Always listen on the frequency before 
you transmit and, when you do, ask if the frequency is in use and identify 
yourself. Use as little power as possible. 


The prototype had an SWR of 1.2 at 5012 MHz and performed well. If you 
look at Figure 1, which is a view of the aerial from above, you will 
immediately see that when the aerial is horizontal, it radiates with 
horizontal polarisation in a direction from the top of the page to the 
bottom. A metal pole or mast can be used for horizontal polarisation, but 
if you intend to use the aerial for vertical polarisation, it is much better to 
use a wooden or fibreglass pole. 


Portable use 


If you plan to operate portable with this aerial, the only real modifications. 
you need are to the centrepiece and how it supports the spreaders. Instead 
of using glue and cable clips, nuts and bolts through the spreaders and 
centrepiece would allow the spreaders to be ‘hinged’ closed for transport. 


Materials 

Centrepiece Hardwood, 15 x 15 x 25 mm 

4 spreaders 110em long (cane or б mm dowel) 

Wire 1.5mm PVC-covered copper 

50 0 coaxial cable RGSS or similar 

Cable clips 6mm (12 off) 

Varnish Polyurethane for waterproofing 

Tape Self-amalgamating, to waterproof all soldered joints 
Insulators See text 
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amplifier 


Introduction 


A simple audio-frequency amplifier is a very useful building-block in many 
more advanced electronic circuits. It is also a very useful piece of test 
equipment. To have one spare in the shack can be a lifesaver at times. 


Planning 


Get into the habit of planning your project. How do you want it to look 
‘when it is finished. Do you want it in a box? Do you want it ‘open-plan’, 
with all the components on view? 


The "minimalist approach to any project is simply a front panel and a 
baseboard, on to which all the components are fitted. In this ease, the front 
panel would accommodate che loudspeaker, the volume control and the 
input and output jack sockets, and the baseboard would support the circuit 
board. Once you have decided these things, and know the sizeof the board, 
speaker and volume control, you can decided how big the panel and 
baseboard should be. 


The amplifier 


Instead of building the amplifier from discrete components (ie. transistors), 
as was done in the project An audio-frequency amplifier (which you will 
find elsewhere in this book), we are going to use an integrated-circuit (IC) 
amplifier. External resistors and capacitors are still needed but, compared 
with the number of components inside the chip, these are very few 
indeed! 


The IC we are going to use is the TBAS20M. The circuit may look 
complicated, but with the use of a matrix circuit board it becomes quite 
simple. Figure 1 shows the circuit diagram and Figure 2 the layout on the 
board. The external connections to the PCB are shown in Figure 3. 


To avoid having a separate switch to switch off the power supply when 
the amplifier is not being used, a volume control which incorporates a 
switch is used. 
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Figure 3 Connecting the 
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A novice ATU 


What power supply? 


Ifthe amplifier is to be used only for short periods, as a test instrument, for 
example, then it can be run from a PP3 battery, which can be mounted on 
the baseboard. If you intend to use it often, then a connection to an external 
power supply is preferable. For this option, you may want to consider fixing 
two terminals to the baseboard for this connection. 


A novice ATU 


Circuit evolution 


‘The basic circuit of one type of ATU is shown in Figure 1. On transmit, the 
input signal at L1 is coupled into L2, which forms a resonant circuit with 
CL. The signal across the resonant circuit is fed to the aerial by C2. The 
combination of L2 and CI helps to remove signal harmonics, because they 
are not at the resonant frequency and are shunted to earth, On receive, only 
those signals which are within the pass-band of L2 and C1 will pass into the 
receiver. This improves receiver performance by rejecting many out-of-band 
signals which the simpler receiver doesn’t like. 
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Figure 1 Basic circuit of the. 
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For this design, the all-important resonant frequency is chosen to be in the 
80 metre band. If we want to make the circuit operate on other bands, we 
need to change either L2 or CI. It is easy to change L2 by using a set of 
switched inductors (L3-L5) as shown attached to $1 in Figure 2. Forget 
about $2 and L6 for the moment. 


Output 


Figure 2 16 added for 
160m 


po 


When S1 is in position 1, the circuit reverts to that of Figure 1. S2 should be 
brought into circuit only when S1 is in position 1. Looking at the way the 
circuit is drawn, you can see that when 82 is in position 2, we have two coils 
in series, which is equivalent to adding more turns to L2, More turns means 
more inductance, which lowers the resonant frequency still more, and gives 
coverage of the 160m band. 


Rather than having to remember to flick S2 to the correct position and move 
SI to position 1 when we want to operate on 160m, both fonctions can 
be combined into one rotary switch with two wafers, This circuit is shown. 
in Figure 3, 
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is 


output 


Figure 3 тко рое switch 


for all bands СЯ 


Inall positions of S1a except position 1, the extra coil, L6, is shorted out. The 
two halves of the switch, 51а and S1b, move together, as the shaft is turned, so 
both halves are in position 1 at the same time, position 2 atthe same time, and. 
so on. The two switches, $1 and S2, are said to be ganged. 


Construction 


LL is formed by winding four turns of 22 SWG enamelled copper wire over 
12, as in Figure 4. L2 already exists on the purchased former. After scraping, 
the enamel off the ends of the wire (with a sharp knife or sandpaper), one 
end of L1 must be soldered to one end of L2, as shown in Figure 4. The free 
end of L1 goes to the transceiver aerial socket 


АШ components except the capacitors are assembled on the switch, Note 
that the rotor of C1 is earthed, but neither side of C2 is earthed. This means 
that the metal shaft of C2 is not earthed, and touching it will detune the 
ATU. Using a plastic knob for C2 will minimise this effect. If you decide to 
use a metal box, take precautions to ensure that no part of C2 is in electrical 
contact with the box. 


олсе 


ae — 


Figure 4 L1 is wound over oman 
Las shown 
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The capacitors are mounted using M2.5 screws. Make sure that the screws 
do not foul the vanes of the capacitor. If your screws are too long, a few 
washers between the box and the capacitor will solve the problem! 


In use 


The best indication of a good match is obtained with a standing-wave meter 
between the ATU and the transceiver. The controls are adjusted alternately 
to ‘feel’ your way to a better and better match. 


For receive-only use, the same alternate adjustments are used, watching for 
the maximum signal strength on the S-meter or, for a very weak signal, 


making the signal from the loudspeaker as large as possible. 


Parts list 


Capacitors 
CL. C2 


Inductors 
m 
n 
13 
m 
15 
m 


si 
Box 


sockets 


350 pF variable 


See text 
27H 
10pH 
22H 
тын 
бин 


Additional items 
50239 sockets (2 off) 


2-pole 6-way rotary 
as required 


Plastic knobs (2 off) 
Stick-on feet (4 off) 

M2.5 screws for capacitors 

Screws, nuts and washers for mounting the input and output. 


СМ QRP transmit 


84 CW QRP transmitter for 


Figure 1 Block diagram of 
the ceramic resonator 
controlled 80m CW 
transmitter 


80 metres 


Introduction 
т 


а relatively simple transmitter design having an output of 1 W. The 
design is not new, having been described before in other amateur radio 
publications. The components are all available new and the total cost 
Should not exceed £15. 


The circuit 

Like other simple transmitters (see An 80 Metre Crystal-Controlled CW 
Transmitter and A Breadboard 80m CW Transmitter elsewhere in this 
book) this one is crystal controlled. This assures frequency stability, but 
limits che usefulness of the transmitter. The key to increased frequency 
coverage without a conventional Variable Frequency Oscillator (VFO) is the 
use of a low-cost 3.58 MHz ceramic resonator, The ‘palling’ range of a 
3.58 MHz ceramic resonator covers the UK novice 80 m sub-band and some 
of the CW segment below 3.525 MHz. 


А ceramic resonator is like a crystal, but not quite as stable in frequency. Its 
main advantage is its large pulling range. 


The block diagram is shown in Figure 1. It is very similar to a crystal- 
controlled transmitter, and includes an oscillator, buffer and final amplifier. 


p ETIN b] PT. 
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This amplifier is keyed, the oscillator remaining running all the time. This 
improves frequency stability because the oscillator is not being continuously 
stopped and started by the key. It is switched off while receiving, though, to 
avoid interference with the received signal. Transmitireceive switching is 


accomplished by a paneLmounted switch controlling both the aerial, 
oscillator and buffer switching. 


Figure 2 shows the transmitter circuit diagram. An unusual aspect of this 
transmitter is the use of a digital CMOS integrated circuit (IC) type 4069 for 
the buffer and oscillator stages. The IC houses six inverters, four of which 
are used in the circuit. One is used as the oscillator, two are used for the 


buffer stage, and the fourth provides an output for a direct-conversion. 
receiver, should one be added at a later date. 

The frequency of the oscillator is changed by varying the capacitance in the 
ceramic resonator circuit. This is provided by VCI. 

The power amplifier (PA) is a small MOSFET (metal oxide semiconductor 
field-effect transistor), TRI. This is capable of providing an output power of 
2W but, in this circuit, it is run conservatively to give 1.5 W. The output сап 
be varied by changing the resistance (RS + R6) in the gate circuit. Attempts 


e ре | Ue 
1 capacitor 
a conversion irat 
receiver обо 
Gee ter 
чу 


Jet 


5 im 


вес? 
рн! cn RT 


T * | 


Oseilator 


3518 - 355ME 


Butter Power amplifier Pi network 


Figure 2 Circuit diagram of 80 metre transmitter 
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СМ QRP transmitter for 80 metres 


to raise the output power by decreasing the values of these resistors may 
result in immediate MOSFET failure 


А pisnetwork (CS, REC, C9) provides impedance matching to 50 0, 
together with harmonie suppression. Like all inductors in this transmitter, 
the pinetwork inductor is a pre-wound RF choke. A pisnetwork is so 
called because the components are arranged in the shape of the Greek letter 
pim 


Keying is carried out by a pnp transistor switch, TR2. Closing the key earths 
the base and supplies 12 V to the collector of TR2 and to the drain of the 
MOSFET, TRI, allowing the PA to operate. 


Construction 


You must house your transmitter in a metal box, to avoid hand-capacity 
effects and the radiation of spurious frequencies. Size is not important, 
provided it is large enough to accommodate the transmitter without 
cramping the components. You may want to allow space for future 
additions such as a direct-conversion receiver, break-in keying, sidetone or 
а small power amplifier. A good size is 5 x 15 x 15 cm. You can make your 
‘own box, buy it, or even use a biscuit tin! 


Front and rear panel connectors can be fitted first. The choice of these is a 
personal matter, but a good working choice would be: 


(a) Power socket = 2.1 mm panel socket = centre pin positive. 
(Ы) Key socket = % inch jack socket 
(e) Aerial and receiver connectors ~ panel-mounting 50239 type. 


Particular attention must be paid to the mounting of the variable capacitor, 
VCI. Make sure the hole for the shaft is amply big enough, and if you use 
screws to mount the capacitor on the front panel, then make sure they are 
not too long, otherwise they will touch the vanes of the capacitor! Mounting 
can be by means of glue, sparingly applied and kept well away from the 
shaft. 


А board size of about 6 x 10cm is adequate. Component layout on the 
board is suggested in Figure 3. The prototype used ordinary matrix board, 
which is preferable to stripboard for a design like this; stipboard has undue 
capacitance between adjacent strips. Component leads are fed through holes 
in the board and are connected underneath. Make sure that leads and 
connections are rigid because, if they can move, there is always the danger 
of short-circuiting, and capacitance changes. 


To facilitate construction, servicing and testing, it is advisable to use 
Veropins for connections to the variable capacitor, transmit/receive switch, 
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Figure 3 Component layout of the 80 metre 


e Solder jont 


© PC creut Board pin 
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ansmiter. The transmit/recelve switch is not mounted on the board 


and is not shown in this diagram 
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aerial and power sockets, Use screws and spacers to mount the circuit board 
to the box. Mounting the board horizontally assists troubleshooting, 


Use а socket for the IC, and observe the CMOS handling precautions given. 
in An Electronic Die, elsewhere in this book. When soldering the leads to 
the ceramic resonator, do it quickly = excessive heat damages the device. The 
earth lead running acoss the bottom of the board must be connected to the 


metal case by a short length of stout wire 


Testing 


After carefully checking your wiring, both against the circuit diagram and 
the layout diagram, it is time to test your circuit, You will need a multimeter, 
an 80m SSB receiver and а 50 N dummy load. A good design of dummy 
load can be found in the project A Switched Dummy Load, also in this 
book. An RF power meter and frequency counter will also be useful, 
although if your receiver has a digital frequency readout and S-meter, the 
latter two items are not really necessary. You will also need а 12V 1A 
power supply unit (PSU) to power the transmitter. 


СМ QRP transmitter for 80 metres 


Switch the transmitter to receive and switch on the transmitter. No current 
should be consumed. Switch to transmit and check that pin 14 of ICI is 
6.8V positive, With the dummy load connected to the aerial socket, press 
the key, The voltage on TR2 collector should now be 12 V, dropping to zero 
when the key is released. 


Now check the operation of the oscillator. In transmit mode, you ought to 
be able to find a strong carrier signal with the receiver, even though the 
dummy load is connected. Adjusting the variable capacitor should change 
the frequency. At the lower end of the frequency range, you may find that 
the oscillator is unreliable in starting, because the circuit is attempting to 
pull the resonator too low in frequency. If this is the case, set the trimmer at 
the back of VCI to minimum capacitance. If your version of VCI has two 
trimmers, and you don't know which one to set, set them both to minimum. 
capacitance. И there is still a problem, reduce the value of RFCI to 6.8 or 
47uH. 


In all probability, the unmodified circuit of Figure 2 will not require any of 
the changes outlined here. A coverage of 3.518 to 3.558 MHz should 
be possible, while preserving good frequency stability and reliable 
oscillation, 


А signal probe (see An RF Signal Probe, elsewhere in this book) is useful for 
checking the operation of the oscillator and PA. Alternatively, an RF power 
meter or the receiver's S-meter can be used. With the PA running, the unit 
should draw between 200 and 300mA. IF TRI becomes too hot to touch 
after a few seconds of transmitting, increase RS or R6 to limit the 
transistor’ heat dissipation, A small 6.3 V bulb connected across the aerial 
‘output is a simple way to check that the PA is working. An orange/white 
glow when the key is pressed is indicative of correct operation. 


The final test is to monitor keying ‘quality’. With your dummy load 
connected, press the key and listen to the note on the receiver's loudspeaker. 
Then operate the key, sending a string of dits, for example. What you hear. 
should be free of chirps and clicks, as well as being stable in frequency. This 
testis sometimes better performed with no aerial connected to the receiver, 
thus preventing receiver overload and its associated plops. No problems 
should be encountered here. 


Frequency tuning 


А peculiarity of ceramic resonators is that, every now and again, their 
frequency changes abruptly by 100 Hz or so, then remains stable for some 
time. This is certainly noticeable in the received signal, but does not detract 
from the QSO and no characters are lost as a result. Try to keep the area 
around the ceramic resonator cool, to avoid temperature variations. 
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Parts list 


Resistors: all 025 W, 5% tolerance 


RI 
R2 
R3 
R4 
RS, Ré 
R7 


ус! 


Inductors 
RECI 
REC2 
RECS 


Semiconductors 
ICI 
TRI 
TR2 
Di 


Additional items 
Matrix board (see 
14-pin DIL socket 
Pointer knob 
Sockets (see text) 


10 megohms (МО) 
2200 ohms (2.2k0) 
270 ohms (270 0) 

1 megobm (1 МО) 

1.5 megohms (1.5 МО) 
1000 ohms (1k) 


100nF 
100pF 

47pF 

Inf 

l0nF 

560 pF 

820 pF 

10-160 pF variable 


эзин 
104H 
22H 


4069 
VNIOKM 
BCé40 

6V8 Zener 
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85 An audio booster for your 


Figure 1 Circuit diagram of 
the audio amplifier. The 
power is derived from the. 
Cigarette lighter socket and 
the fuse is in-line with the 
pi 


hand-held 


Introduction 


The audio output from many hand-held transceivers and receivers usually 
leaves much to be desired, зо this litle amplifier was designed to increase 
the output at minimal expense. 


All that is needed is a separate amplifier and bigger loudspeaker. This is 
accomplished using a single integrated circuit (IC, a few components, and 
a loudspeaker from the junk box. This circuit will enable the output from. 
‘your hand-held to be heard easily in a car. 


The circuit 


This is shown in Figure 1. It uses only those components necessary to 
operate the 
signal coming from the "External speaker" jack on the hand-held before 


amplifier. VRI is the preset volume control, and varies the 


feeding it into the IC for amplification. CI blocks any constant voltage 
present on the input. 


[о 


Input trom 
Panel 


prm 
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Figure 2 Layout of the 
components within the box 


304 


The IC output comes from pin 4 and is fed via the electrolytic capacitor, C4, 
to the loudspeaker. The circuit is provided with an on/off switch, fuse and 
LED to indicate when the circuit is switched on. 


Construction 


The box is made of aluminium. This is necessary to help to dissipate some 
of the heat generated by the IC. Do not build the circuit inside a plastic box 
unless you take special precautions! The IC has a metal mounting tab with 
а hole, specifically designed to be mounted to a metal box or other metal 
heat sink. Apply plenty of heat sink compound between the tab and the box, 
tighten the nut and bolt, and then wipe off any excess compound. The box 
will get slightly warm in operation, 


The size of the box is not specified. You may want to decide on this when 
you find a loudspeaker. Choose one which will be able to handle 6 W 
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A grid dip oscillator 


‘output. Drill all the holes in the box first. Holes for the speaker, input phono 
socket and the LED. The amplifier can be constructed on ordinary matrix 
board, which can be mounted inside the box with screws and spacers. 


The layout is shown, for your guidance, in Figure 2. The components are 
mounted by pushing their leads through the holes in the board and making 
connections on the underside. The preset volume control, УК1, is set such 
that the hand-held's volume control is sufficient to control the final output 
‘over a good volume range. Use a screened lead from the "External speaker" 
jack socket to the phono plug. 


An external power supply is needed for this circuit. The normal dry battery 
‘which we usually use for small projects in this book will not work here, so 
you will need a proper mains power supply producing a stabilised 12 V. If 
you are going to use the unit principally in a car, then the cigar lighter socket 
can supply this voltage easily. Do make sure that the polarity is correct 
before you switch on! 


When you plug the jack plug from your booster into the "External 
speaker’ socket on your hand-held, its internal speaker will be muted, so 
don't think that something dire has gone wrong! Adjust УВ for a good 
volume range on your booster, when the volume control is turned on the 
hand-held. 


Parts list 
Resistors: all 0.25 W, 5% tolerance, unless otherwise stated 
RI 15 ohms (15 Q) 1W 
R2 220 ohms (220 0) 
R3 22 ohms (2.2 Q) 
R4 470 ohms (470 0) 
VRI 1000 ohms (1k 0) 
Capacitors 
cl 10pF 25V 
C2 470uF 25V 
E 220.8 (022 uF) Mylar 
Ca 1000 uF 25 V. 
C6 100 uF 25V 
Semiconductor 
LED Smm Red 
Integrated circuit 
ICI TDA2005 
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Additional items 
Heat sink compound 
Nuts and bolts 
Loudspeaker 4 0 6 W 
ЗА fuse 
Ошон switch (SPST) 
Matrix board 4 x 6em 
Solder tags 
Plugs and screened cable for connecting lead 
Aluminium box. 
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The circuit 


The GDO uses a calibrated, tunable FET oscillator in the circuit of Figure 
1. It has a frequency range of L6 to 35.2 MHz in four ranges using a set of 
plug-in coils, shown in Figure 2. When the oscillator coil, L1, is placed near 
ап external resonant circuit, some of its RF energy is coupled into the 
external circuit, A gain in energy of the external circuit must mean a loss of 
energy in the GDO circuit, resulting in a change of current through TRI, 
which is measured by the meter, MI. 


‘The current through TRI is of the order of 5 to mA, but the change 
of current may be only a few microamps. To measure а very small 
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* These components only required if you want 
io couple the GOO to а equency counter eco one 


Figure 1 Circuit of an FET GDO. The coils are wound on DIN speater plugs, which provide both a plugin base and a 
coil former 


Li waning 
(see caption) 
Figure 2 Details of coil 
onstruction: 


Range 1: 1.6-4.0 MHZ 55 ES 


turns ol 30 SWG d 
Range 3: 63-40 MHZ 14 Plug 
turns of 26 WG 

Range 4: 119-40 MHz 7 

turns ol 24 SWG. СЕ 


change superimposed on а much larger standing current, the method of 
offset can be used. 


‘One connection to the meter goes to the source of the FET, while the other 
goes to a variable offset voltage set by VRL. МІ has a full-scale deflection 
(FSD) of 100 pA. If the current through TRI changes, the voltage across R3 
changes. When there is no resonance, the voltage at the wiper of VRI is set 
to be very slightly greater than that across R3, and there is a 75% FSD meter 
deflection. When the voltage across R3 decreases very slightly, due to 
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external circuit resonance, а significant ‘ip! in the meter deflection is 
produced, hence the name of the instrument. 


The circuit is not difficult to make on standard matrix board. Provided you 
can follow a circuit and translate it into a good component layout, then this 
project is probably only an evenings work, 


The most important part of the GDO is the tuning capacitor and its 
associated frequency-calibrated dial. New, air-spaced tuning capacitors can 
cost you up to £20, so it is worth delving around in junk boxes, or scouring 
the tables at a local boot sale or rally. The tuning capacitor from an old 
transistor radio should be perfect, It may even have a slow-motion drive and 
a dial which can be remarked for the project. 


Choose a coil plug and socket arrangement that is practical. Think about 
crystal holders or phono plugs and sockets. The prototype shown in Figure 
1 and Figure 2 used 2-pin DIN plugs, with the coil wound on the outside of 
the plastic plug cover. Figure 2 shows the coil construction and the winding 
details 


M you use a variable capacitor, VCI, with a value different from that shown 
in the parts list, then the frequency ranges will be different, This does not 
matter, as it will be taken into account during c 


ibration, 


Position VCI so that the dial will be easy to see and to operate, while 
locating the coil socket as close to it as possible. Figure 3 shows the 
traditional layout of the GDO. 


Calibration 
Because the GDO also radiates а very small amount of energy, a general 
coverage receiver can be used to calibrate the dial. Don’t try to aim for great 


accuracy and clutter the dial with marks and figures! Ifyou include C10, R7 
and RS in your circuit, you can connect a frequency counter directly to the 
GDO and leave it in circuit all the time, 


The GDO in use 


Always try to place the external tuned circuit with its coil coaxial with the 
plug-in coil, as shown in Figs 1 and 3. If the coils are at right angles, the 
GDO may not produce any resonance. Set the offset control to give about 
75% FSD and slowly tune L1 through its whole range. If no dip occurs, you 
may have the wrong coil plugged in. When you eventually find a dip, move 
the external coil further away until only a minute dip is seen. You may have 
to retune the dip meter as you do this, but it gives a much more accurate 
reading of frequency, 


Remember that you cannot ‘dip’ a coil by itself = there must always be a 
capacitor present. 


Figure 3 Layout of a typical 
GDO. The dial, meter and 
the location of the coil to 
the circuit under test an all 
be viewed at the same time. 
Iis shown measuring 
resonance of a tuned circuit 


Parallel 
tuned orcuit 


A grid dip oscillator 
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Figure 4 A wire antenna 
clement сап be looped into 
a single tur coil for 
increased coupling to the 
oo 
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Aerial resonance 


Figure 4 shows how to check the resonance of a dipole aerial. Disconnect 
the coax feed at the aerial and place a short piece of wire, terminated with 
crocodile clips, across the centre insulator to short together the two ends of 
the aerial. By placing the GDO close to the shorting link, a dip should be 
seen on the meter while VC1 is turned. Alternatively, a loop in the element 
can be made around the сой, as in Figure 4, or the shorting link can be made 
long enough to loop over the coil. The latter method does not require 
tampering with the mounting and tensioning of the dipole wires. 
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Parts list 


Resistors: all 025 W, 5% tolerance 


RI 100 000 ohms (10000) 
R2 56 ohms (56 0) 
R3 1000 ohms (1k) 
R4 5600 ohms (5.6 kO} 
RS 560 ohms (560 0) 
Ré 4700 ohms (4.7 kO) 
RT 1000 ohms (100) 
RS 5600 ohms (5.610) 
VRI 1000 (1 kQ) linear 
22pF 
100pF 


1009F (0.1 uF) 
1nF (1000p) 


m 
vcl 2x 365 pF 
Semiconductors 
TRI J304 or similar 
Di 1N4148 
LED 
Additional items 
m See Figure 2 
RFC тан 
En SPST 
Mı 100 pA 
Source 


Components are available from Maplin. 
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87 A CW transmitter for 160 to 
20 metres 


Introduction 


This very small transmitter is designed to work on any band from top band 
(160m) to 20 m, with an RF output of 1 V. It will work on higher frequencies 
but with a reduced output. 


The circuit 


The three-transistor circuit is shown in Figure 1. It comprises a crystal 
‘oscillator using a BC182 transistor which drives a 23866 power amplifier 
(PA) keyed by a ZTX750 PNP transistor. The oscillator and PA are coupled 
by a capacitor and resistor; this provides a very small amount of positive 
bias to the PA. 


The oscillator can be used as a basic crystal oscillator but, by including a 
variable series capacitor as shown in Figure 1, the crystal frequency can be 
“pulled” slightly, making the oscillator a variable crystal oscillator (УХО) 


Construction 


layout is shown in Figure 2 and in the photograph. Although the 
prototype was built around a PCB, this circuit is equally amenable to 
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A QW transmitter for 160 to 20 metres 
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Figure 2 Component placing on the PCB. The external connections are also shown 


construction on a matrix board. Populating the PCB is very simple, and you 
can expect to be able to do this in about one hour. The radio-frequency 
choke (RFC) is made by winding 10 turns of 33 SWG wire on a ferrite bead. 
The enamel coating of the wire is intended to vaporise when soldered into 
the board, thus obviating the need to remove the enamel manually with a 
knife or sandpaper. However, if you do have problems with the PA either 
not working or keying intermittently, it is suggested that you investigate the 


RFC connections immediately! 


If you decide to make the УХО version, you will have to cut the track 
the crystal and earth, and connect the variable capacitor (250 pF) 
across the break. 


betwe 


In use 


After performing the usual checks on the accuracy of your circuit building. 
and the wiring of the external components, it is time to connect a 12V 
battery between the points shown in Figure 2. Do not switch on yet. An. 
aerial needs to be connected to the output via an ATU and a crystal, of 
frequency matching that of the aerial, fitted. The variable capacitor should 
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give you a tuning range from about 14.058 to 14.064 MHz. ‘Netting’ (the 
process of tuning your transmitter to the same frequency as that of a 
received station) is achieved simply, because the oscillator is always running, 
and the leakage of the signal (despite the fact that the PA is not powered) is 
sufficient to bring the two frequencies to zero beat. 
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the end-fed random-wire aerial 


Warning 


Note that the transmitter has no filtering; harmonics are not suppressed. It 
is strongly recommended that you use this transmitter in conjunction with 
the excellent low-pass filter described in the project A 7-element low-pass 
filter for transmitters, described elsewhere in this book. 


Matching the end-fed 
random-wire aerial 


Longish wire aerials 


‘The term ‘long wire’ is usually used (incorrectly) to describe an end-fed 

How long is a piece of string? It depends what you mean by ‘long’. 
parlance, it means "long with respect to one wavelength’. Again, 
this depends on the band you are using. A long wire at 20m is somewhat 
different from a long wire at 160m. However, if you have sufficient real 
estate for a long wire on the 160m band it must, by definition, be a long 
‘wire on all the other bands, too! 
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This should put you on your guard when analysing published data about 
feed-point impedance and the directional properties of a long wire aerial. 
Such theoretical data relate to a real, ideal long wire which is straight, 
horizontal, very high above perfect (conducting) ground, and not obstructed 
in any way. So your aerial doesn’t quite match these criteria? Join the 
club! 


Don't let this dampen your ardour when it comes to evaluating what the 
longish wire can do for you. The following should explain why. 


Feed-point impedance 


The impedance at the end of a longish-wire aerial can vary from a few tens 
of ohms to several thousand ohms, depending on the frequency in use and 
the wire length, It is also affected by factors such as bends, height above 
ground, proximity to buildings and wire diameter. 


The actual value doesn’t matter, provided we can make the aerial appear to 
have a 50 0 impedance at the aerial socket of the transmitter. This process 
is what we call impedance matching, or simply matching, It maximises the 
power transfer from the transmitter to the aerial, and from the aerial to the 


That is why an aerial tuning unit, or ATU, is almost (but not necessarily) 
obligatory 


The ATU 


Many commercially produced HE receivers and transceivers have single 
500 coaxial sockets as their one and only means for connecting an external 
aerial. This means that an external aerial should have a SON feed 
impedance if it is to work efficiently, and it rules out most of the aerials 
being used by amateurs on the HF bands. Some means is necessary to 
change the aerial feed impedance to ‘match’ that of the transceiver. Such 
impedance-matching, or Z-matching (because Z is the symbol for imped- 
ance, just as L is the symbol for inductance) is the rôle of the ATU. 


These can be bought and will accommodate either an end-fed or a coax-fed 
aerial, They can be bought ready for use or in kit form, Whether you want 
опе for receiving only, or for use with a low-power (QRP) or high-power 
(QRO) transmitter, will determine what you need and how much 


you pay. 


Figure 1 Parallel tuned 
circuit as single-band ATU 
for ended longish wire 


Matching the end-fed random-wire aerial 


A simple single-band ATU 


The simplest form of ATU is shown in Figure 1. It is simply a parallel LC. 
(coil and capacitor) circuit, resonant at the chosen frequency, with taps on 
the coil for the aerial and the coaxial feed to the transceiver. If we assume 
the circuit is resonant, a high impedance exists at the top of the coil, and a 
low impedance at the bottom. 


We said earlier that the end-fed longish wire presented an impedance which 
was high (or at least higher than 5000). This explains why the aerial is 
tapped to the coil near the top, where the impedance is high, and the 500 
coax is tapped near the bottom, where the impedance is low. 


End-tea] 
antenna 


Tuned to 
regured 
wave band 


СЯ 


Because the feed-point impedance of the aerial changes with frequency, so 
must the point at which the aerial is tapped to the coil to achieve impedance 
matching. The value of C must be changed also, to ensure that the circuit is 
resonant, and the 500 tap will require tweaking also. 


Setting up an ATU is quite simple. Make up an LC parallel-tuned circuit 
consisting of 50 turns of enamelled copper wire on an empty 35 mm film 
plastic container (or similar), tuned with a 500 pF variable capacitor. Make 
sure the enamel is removed from the ends of the wire before soldering 


Solder the inner wire of the coaxial cable from the radio to the first or 
second turn of the coil from its grounded end. ‘Then solder the braid to the 
grounded end. Connect the aerial about one-third of the way down the coil 
from the top, removing the enamel at the connection point. 


Adjust the variable capacitor for maximum noise or signal strength in the 
receiver. Then, try different tapping points from the aerial, to maximise the 
signal again. This matches the aerial impedance to that of the tuned circuit. 
Repeat the process with the coax tap, thus matching the impedance of the 
radio and the cable to that of the tuned circuit 


am 
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Figure 2 simple mult-band 
ATU for endHed longish-wire 
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You will no doubt find that the tapping process on the coil was not easily 
accomplished, especially when the enamel must be removed at each tapping 
point without shorting adjacent turns together. It is therefore logical to 
produce a design where the taps have been prepared during the winding of 
the coil, and are selected with a rotary switch. To this end, the following 
multi-band design is described. 


A multi-band ATU 


The same type of coil design around a 35 mm film container is used (see 
Figure 2). The tapping points can be prepared in advance by a little 
judicious planning. Dismantle your original coil and measure the length of 
‘wire on it. It will be a little more than a calculation of 50 x =D would 
suggest (where D is the diameter of the film container), due to the lack of 
tension in the coil and the wire diameter itself. You will need aerial tapping 
points at turns 1, 2, 3, 5, 10, 15, 20, 25, 30, 35, 40 and 45, corresponding 
to all the bands from 28 MHz to 1.8 MHz, The coaxial cable tap is fixed at 
turn 2 (an acceptable compromise). All the turns are counted from the 
earthy end, 


another piece of enamelled copper the same length as you used 
originally. Then, with the aid of an ordinary calculator, work out the 
positions of the points where the enamel must be removed for the taps. For. 
example, turn 15 will have to be made 5 of the way along the wire, turn 20 
tap made at 8 of the way along. So, if the length of wire is, вау 4.7 metres, 
the two taps in question will be made at % 4.7 = 1.41 m and 4 x 4.7 
1.88m from one end. This must be repeated for each of the tap positions, 
and the enamel removed ready for the wire to be soldered to it. With a 
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Matching the end-fed random-wire aerial 


soldering iron, tin each tap point while the copper is shiny, thus ensuring a 
good, low-resistance connection. Do not solder on the taps yet. 


The coil can now be wound as before. The taps can be soldered on, taking 
the lead from each one to the wafer of a single-pole 12-way rotary switch, 
the pole being connected to the aerial 


The tuning of the ATU is carried out by the same 250 pF capacitor, with a 
single-pole 5-way rotary switch used to select ће band. Its tapping points 
will need to be chosen manually, using the method described earlier. Don't 
attempt to make new tapping points on the coil for this = use the taps 
available on the wafer of the other rotary switch, and find which is optimum. 
for each band, 


Notes 


© For the aerial, use PVC-covered stranded tinned copper of size 
16/02 mm or 24/0.2 mm. 

© Make the wire as long as possible, but anything over 10m should be 
OK. 

0 Keep the wire as high as you can, in the clear and away from 
‘obstructions, 

© Don't worry about bends, but don't use hairpin bends. 

Use a good insulator to attach your aerial = anything plastic will do. 

‘© Anchor the wire near the point of entry to the building, but use a U-bend 
to prevent ingress of water. 

‘© The wire can be brought in through the comer of a window, the РУС 
acting as an insulator. If you must drill a hole in the brickwork, make sure 
it slopes upwards from outside, so that water is deterred from 
centering. 

€ Use a good RF earth (as opposed to an electrical earth) such as half a 
dozen bare copper wires buried under the lawn in a fan shape. They 
should be joined together at the point of the fan and strapped to the earth 
connector of your ATU. 


319 


MORE 


ELECTRONIC 


GADGETS 


"EVIL 
GENILIS 


AO NEW suno-it 
YOURSELF PROJECTS 


BOB IANNINI 


Contents 
Chapter One  Battery-Powered Chapter Five Laser Property 
Infrared Pulsed Laser 1 Guard 37 
Theory of Operation. 2 System Installation Suggestions 39 
жу A Operates 7 Chapter Six 30-Milliwatt, 
Current Monitor 5 — 980-Nanometer Infrared Laser 43 
Charging Circuits 5 — Assembly E 
Chassis Assembly 5 Collimator and Final Assembly 47 
AS bly Testing ? 
куе T n ы g Chapter Seven High-Voltage, High- 
ое Frequency Driver Module 51 
малым 8 Electrical and Mechanical Specifications 51 
Chapter Two High-Speed Laser Circuit Description 
Pulse Detector 1l — Construction 
Circuit Description 12 — Board Assembly Steps > 
System Assembly 13 Testing Steps % 
Assembly Testi 15 ч 
кын á E ie Chapter Eight Negative lon 
inal Assembly Machine with Reaction- 
Special Note 17 Emitting Rotor 59 
Special Note on Photo Detectors 17 Benefits of Negative Ions я 
Chapter Three | Ultra-Bright Green Circuit Description. e 
Laser Project 19 Assembly Steps 61 
Assembly Steps 20 Notes 62 
Chapter Four 115 VAC, 5-10 Chapter Nine Kirlian Imaging 
50-Watt Pulsed Infrared Laser 25 Project 65 
Theory of Operation 25 Assembly Steps 6 
Cireuit Theory of Operation 26 Testing Steps for the Circuit 6 
Notes on SCR 28 Notes 67 
Аары 75  ChapterTen Plasma Etching and 
Notes on Layout Wiring 28 Burning Pen 69 
Notes on Circuit Monitoring. 30 DriverCircuit Description 69 
Assembly Steps 30 — Drive Circuit Assembly 70 
Assembly Testing 33 Driver Board Testing т 
Final Assembly Steps 35 Mechanical Assembly 72 
Sample Demonstration 72 
Contents vii 


Contents 


Chapter Eleven How to Electrify 
Objects and Vehicles 


Supplementary Electr 
Information. 


cation Data and 


Assembly of Suggested Power Sources 

Circuit Description of Pulsed Shocker 

Construction Steps for Pulsed Shocker 

Notes Pulsed Shocker 

Construction of Continuous Shocker 

Chapter Twelve | Electromagnetic 
Pulse (EMP) Gun 

Simplified 

Circuit Description. 


Basic Theory 


Circuit Assembly 
Notes 


Chapter Thirteen Microwave 
Cannon 


Chapter Fourteen Induction 


Heater 

Circuit Operation 

Project Assembly 

Project Testing 

Using the Heater Project 

Chapter Fifteen 50-Kilovolt 
Laboratory DC Supply 

Basic Description 

Circuit Operation. 

Assembly of the Driver Section. 

Pretesting the Driver Section 

Assembly of the Multiplier Section 

Final Testing 

Applications 

Chapter Sixteen 
Impact Cannon 

Theory of Operation 

Circuit Theory 


Magnetic High- 


Assembly Steps 
Circuit Testing 
Assembly of the Completed System 


89 


Testing and Operation of the Cannon 

Chapter Seventeen Vacuum Tube 
Tesla Coil Project 

Basie Deseription 

Assembly Steps 

‘Testing and Operating 

Notes 

Chapter Eighteen Universal 


Capacitance Discharge Ignition 
(CDI) Driver 


Circuit Description 
Assembly Steps 

Test Steps 

Notes on Operation 

Chapter Nineteen Long-range 


‘Telephone Conversation 
‘Transmitter 


Circuit Description. 
Assembly of the Circuit Board 


Notes 

Chapter Twenty Line-Powered 
‘Telephone Conversation 
‘Transmitter 


Circuit Description 
Assembly of the Ci 
Notes 


cuit Board 


Chapter Twenty-One Remote 
Wireless FM Repeater 

Cireuit Description 

Assembly 

Notes. 

Chapter Twenty-Two Tracking 
and Homing Transmitter 

Circuit Description 

Assembly of the Circuit Board. 

Notes 

Chapter Twenty-Three Snooper 
Phone Room-Listening Device 

Circuit Operation 


viii 


MORE Electronic Gadgets for the Evil Genius 


Construction Steps 196 — Operation 2м 
Final Assembly 19 Chapter Thirty-One Mind 
Testing Steps 198” Mangler 237 
Notes 199 — Circuit Operation E 
Chapter ‘Twenty-Four Long-Range Construction Steps 238 
FM Voice ‘Transmitter 201 Testing 239 
Cnt Deest 201 — Chapter Thirty-Two | 500-Milligram 
Assembly Steps 202 Ozone Air Purification System 241 
Notes 204 The Story of Ozone 241 
Chapter Twenty-Five FM Pocket Ozone for Treating Air 22 
Radio and TV Disrupter 205 Construction Steps 20 
Circuit Theory 206 Special Notes 24 
‘Assembly Steps 205 Chapter Thirty-Three Invisible 
Chapter Twenty-Six Ozone Pain-field Generator 249 
Generator for Water Treatment 209 Circuit Description 250 
Introduction to the Benefits of Ozone 209 — Construction 251 
Ozone for Water Applications 210 Chapter Thirty-Four Canine 
Ways to Generate Ozone 210 Controller 257 
Chapter Twenty-Seven Therapeutic Device Description 257 
Magnetic Pulser 213 — Circuit Description. 258 
Circuit Description 24 — Circuit Assembly 260 
Assembly 215 Testing the Circuit 263 
Chapter Twenty-Eight Noise Curtain Chapter Thirty-Five Ultrasonic 
Generator 219 PhaserPain-Field Generator 265 
Cireuit Description 220 — Basic Device Description 265 
Assembly Steps 230 Circuit Theory 266 
Testing Steps 221 Construction Steps 267 
Chapter Twenty-Nine Mind- “Testing the Assembly ж 
Synchronizing Generator 223 Вас Operating Instructions 269 
Information on Mind Control Information on the System 272 
Operating a Mind Machine 205 A Word of Caution m 
Circuit Theory 206 General Information on Ultrasonics zn 
semble the Board 227 Application Supplement 22 
Chapter Thirty Alternalive Health r Magnetic , 
Multiwave Machine 231 Distortion Detector 275 
Tfheorgaf Operation 231 Circuit Description 26 
Construction of the Multiwave Coil and Assembly Stops m 
Antenna 23$ — Pretesting the Sense Head E 
Contents ix 


әзчод 


$535 


Construction of the Control Box 29 


Control Вох Protesting 29 
Applications 281 
Optional Ultra-Sensitive Vibration and 

‘Tremor Detector 283 
Chapter Thirty-Seven Body Heat 

Detector 285 
Description 285 
Body Heat Detector Modes 286 
Circuit Description 286 
Assembly Instructions 288 
Operating Instructions 290 
Final Notes 291 
Chapter Thirty-Eight Ion and Field 


Detector 293 


Circuit Description E 
Construction Steps 294 
Applications 298 
Chapter Thirty-Nine Light Saber 
Recycling Stand 301 
Circuit Description E 
Assembly 302 
Parts Fabrication xo 
Operation 303 
Chapter Forty Andromeda Plasma 
Lamp 309 
Circuit Description 309 
Assembly Board Wiring 310 
Index 317 


x MORE Electronic Gadgets for the Evil Genius 


+ Battery- Раш 


fed Infrared 


Pulsed-taser 


This project shows how to construct a low-powered, 


Portable, solid-state, pulsed infrared laser. The system 


uses a gallium arsenide 


pulse powers fron 


wer diode and provides 


10 1o 100 watts, depending on the 
diode used. The device operates from batteries and is 


completely self-contained, It may be built in a pistol, 
rifle,or a simple tubular configuration. The device is 
intended as а source of adjustable-frequency pulses 


from 10 to 1000 repetitions per second of infrared 


energy at 900 nanometers 


The system is shown in Figure 1-1 as being built on 


n perfor rd assembly and combination copper 
ground plane that all à tubular enclosure 
with а lens and holder for а collimator. The housing 
serves as the enclosure for the batteries and contains 
the control panel at its rear. It may be fitted with 


handle that can hold an optional tr 
id in a 


he device is des 


gun configuration. A con. 


EGER 


Figure М of laser 


Photogray 


ventional sighting system is also easily adapted to the 

The laser is intended as a rifle-type simulated 
weapon, whose range can be several miles or as а 
long-range, laser-beam protection fence with a similar 
range of several miles It is intended to be used with 
‘our high-speed laser pulse detector described in 
Chapter 2. 


The laser, when assembled as shown, is 4 class 3B 


FDA certified device and requires the appropriate 


labeling and several included safety functions as 
described in the assembly instructions At no time 
should it be pointed at anyone without protective 
eyewear or at anything that could reflect the pulses. 
Never look into ihe unit when the power is on. The 
device is intended to be used for ra 


ı& simulated 
Weapons practice, intrusion detection, communica 
tions and signaling, and a variety of related scientific, 
‘optical experiments an 
This is an intermediate- to advanced-level project 
requiring 
equipment. Expect to spend $100 to $150. АП parts 
are readily available, with specialized parts obtain- 


‘cctronie skills and basic eleetronie shop 


able through Information Unlimited (www.amaz 


ing.com),and they are listed in Table 1-1 


Chapter One 


Theory of Operation 


‘A laser diode is nothing more than a three-layer 
device consisting of a pn junction of n-type silicon, a 
p type of gallium arsenide, and a third p layer of 
doped gallium arsenide with aluminum. The n-type 
‘material contains electrons that readily migrate 
across the pn junction and fill the holes of the p-type 
material. Conversely, holes in the p type migrate to 
the n type and join with electrons This migration 
causes а potential hill or barrier consisting of nega- 
tive charges inthe p-type material and positive 
charges in the n-type material that eventually ceases 
growing when a charge equilibrium exists In order 
Tor current to flow in this device, it must be supplied 
ata voltage to overcome this potential barrier. This is 
the forward voltage drop across a common diode. If 
this voltage polarity is reversed. the potential barrier 
is simply increased, assuring no current flow. This is 
the reversed bias condition of a common diode. 


А diode without an external voltage applied to it 
contains electrons that move and wander through the 
lattice structure at a low, lazy average velocity as a 
function of temperature. When an external current at 
а voltage exceeding the barrier potential is applied, 
these lazy electrons increase their velocity so that 
some of them, hy colliding, acquire a diserete amount 
‘ofenergy and become unstable. They eventually emit 
the acquired energy in the form of a photon after 
returning to a lower-energy state. These photons of 
energy are random both in time and direction; hence, 
ion produced is incoherent, such as thal of 


The requirement for coherent radiation is that the 
discrete packets of radiation must be in the form of a 
lockstep phase and in a definite direction. This 
demands two essential requirements: first, sufficient 
electrons at the necessary excited energy levels, and 
second, an optical resonant cavity capable of trapping 
these energized electrons to stimulate more electrons 
and give them direction. The amount of energized 
electrons is determined by the forward diode current. 
А definite threshold condition exists where the 
device emits laser light rather than incoherent light, 
such as in an LED. This is why the device must be 
pulsed with high current. The radiation from these 
energized electrons is refleeted back and forth 


‘between the square-cut edges of the crystal that form 
the reflecting surfaces due to the index of refraction 
ofthe material and ait. 

The electrons are initially energized in the region 
of the pn junction. When these energized electrons 
drift into the p-type transparent region, they sponta- 
neously liberate other photons that travel back and 
forth in the optical cavity interacting with other clec- 
irons commencing laser action. A portion of the radi- 
ation traveling back and forth between the reflecting 
surfaces of these mirrors escapes and constitutes the 
‘output of the device. 


Circuit Theory of Operation 


re 1-2 shows the inverter section increasing the 
12 volts of the portable battery pack to 200 to 300 
volts performed by the circuit which consists of a 
switching transistor (O1) and step-up transformer 
(TI). OI conducts until saturated for a time until the 
base reverse biases and can no longer sust 
оп state and O1 turns off This causes the magnetic 
field in its collector winding (COL) to collapse, thus 


itatan 


producing a stepped-up voltage in the secondary 
(SEC) of proper phase. The variable resistor (R3) 
controls the charging current to the capacitor (C2), 
the transistor turnoff time, and consequently system 
power 

The stepped-up square wave voltage on the sec 
‘ondary of TI is rectified by diode (D1) and inte- 
grated onto the storage capacitor (C3)-The trigger 
it determines the pulse rep rate of the laser and 
uses a timer (П) whose pulse rate is determined by 
the timing resistor and capacitor (R9 and Có). RO is 
adjustable for changing the laser pulse rate. The out. 
put trigger pulse is differentiated by capacitor (C4) 
with negative overshoot being clipped by diode D2. 
"This differentiated pulse is fed to the gate terminal of 
the silicon controlled rectifier (SCR) switch. 


The discharge circuit generates the current pulse 
in the laser diode (LD1) and consequently is the 
most important section of the pulser. The basic co 
figuration of the pulse power supply is shown in the 
system schematic. The current pulse is generated by 
the charging storage capacitor C3 being switched 

through the SCR and laser diode LDI. The rise time 
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Figure 12 Circuit schemaiic 


‘ofthe current pulse is usually determined by the 
SCR, while the fall time is determined by the capaci- 
tor value and the total resistance in the discharge 
circuit. 

Figure 1-3 shows the typical anode voltage and 
current waveforms of the SCR during the current 
pulse through the diode laser. The peak current, pulse 
width, and voltage of the capacitor discharge circuit 
are related for various load and capacitance values 
“The peak laser current and charged capacitor voltage 
relationships are given for several different capacitor 
values and typical laser types The voltage and cur. 
rent limits of the SCR are also shown. Short pulse 
widths provide less time for the SCR to turn on than 
longer pulse widths; therefore, the SCR impedance is 
higher and more voltage is required to generate the 


same current, Also shown are the current pulse wave- 
forms for the three different values of the capaci- 
citor is charged to the same voltage in 
all three cases, that is 400 volts. 


In conventional SCR operation, the anode cur 
rent, initiated by a pate pulse, rises to its maximum 
value in about 1 microsecond. During this time, the 


anode-to- 


thode impedance drops from ап open cir- 
cuit to а fraction of an ohm, In injection laser pulsers, 
however, the duration of the anode-cathode pulse is 
much less than the time required for the SCR to turn 
‘on completely Therefore, the anode-to-cathode 
impedance is at the level of 1 to 10 ohms throughout 
most of the conduction period. 

The major disadvantage of the high SCR impec 
ance is that it causes low circuit efficiency. For exam. 
ple, ata current of 40 amps, the maximum voltage 
would be across the SCR, while only 9 volts would be 
across the laser diode. These values represent very 


low circuit efficiency 

The efficiency of a laser array is greater due to its 
circuit impedance being more significant. Because 
the SCR is used unconventionally, many of the 
standard specifications such as peak current reverse 
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‘Typical curves and parameters for laser pulses using SCR. 


silicon controled rectifier and capacitor discharges 


Figure i-3 SCR operating curves 


voltage, on-state forward voltage, and turn-off time 
are not applicable. In fact, itis difficult to select an 
SCR Гога pulsing circuit on the basis of normally 
specified characteristics The specifications important 
to laser pulser applications are the forward-blecking, 
voltage and current rie time. A use test is the best 
and often the only practical method of determining 
the suitability of a particular SCR. 


‘The voltage rating of the storage capacitor must 
be at least as high as the supply voltage. With the 
exception of ceramic types, most capacitors (metal- 
lized paper. mica, ctc) will perform well in this cir- 
cuit. Ceramic capacitors have noticeably greater 
series resistance but are usable in slower speed 
pulsing circuits. 

Lead lengths and circuit layout are very important 
to the performance of the discharge circuit. Lead 
inductance affects the rise time and peik value of the 
current, and it can also produce ringing and under- 
shoot in the current waveform that can destroy the 
laser. A well-built discharge circuit might have a total 
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lead length of only 1 inch and therefore an induc- 
tance of approximately 20 nanohenries. If the current. 
rises lo 75 amperes in 100 nanoseconds, the inductive 
voltage drop across this lend can be 15 volts Dis 
now obvious that if proper care isnot taken in wirin 
the discharge circuits high inductive voltage drops 


will result. 
A Lom resistor in the discharge circuit will 


greatly reduce the current undershoot in single-diode 


lasers. Laser arrays usually have sufficient resistance 
10 eliminate undershoot. The small resistance in the 
discharge circuit is also useful in monitoring the laser 
current, as described in the following section. 

A clamping diode (D3) is added in parallel with 
the laser to reduce the current undershoot. Its polar. 
ity should be opposite that of the laser. Although the 
clamping diode is operated above its usual maximum. 
‘current rating, the current undershoot caused by ring: 
ing is very short and the operating life of the diode is 
satisfactory. 
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Current Monitor 


The current monitor in the discharge circuit provides 
а means of observing the laser carrent's waveform 
with an oscilloscope. А resistive-type monitor (R6) 
reduces circuit ringing and current undershoot, but. 
the lead inductance of the resistor may cause a cur- 
ront reading that is higher than it actualy is A cur- 
rent transformer such as the Tektronix CT-2 can also 
be used to monitor the current and is not affecied by 
lead inductance. Because the transformer does not 
respond to low-frequency signals, it should be used 
with fast waveforms that have a short pulse width 
and a fast fall time, 


Charging Circuits 


The second major section of the pulser is the charg- 
ing circuit. This circuit charges the capacitor to the 
supply voltage during the time interval between the 
laser current pulses Tt also isolates the supply voltage 
from the discharge circuit during the laser current 
pulse, thereby allowing the SCR to recover to the 
blocking state. Because the response times of the 
charging circuit are relatively long, 
not important and the circuit can be 
from the discharge circuit. 


Material is .031 copper sheet 


сше Е‏ ا 


“The simplest charging circuit а resstor.cap. 
‘combination. The resistor must limit the current to 
a value less than the SCR holding current, but 

it should be as low as practical, because this resist- 
ance also determines the charging time of the 
‘capacitor, C3. 


Chassis Assembly 


‘The following isa list of steps to construct the laser 
project 


1. Fabricate the copper chassis as shown in 
Figure 1-4. This part is shown in Table 1-1 
as being available. 


2. Assemble the board as shown in Figure 
Lay out and identify all the parts and pieces 
Separate the components that go to the 
assembly board and fabricate the (PBI) perf- 
board from a 14 x S-inch piece of 1 x .1 
grid. Note the two holes for attachment to the 
copper chassis section from Figure 1-6. 


3. Assemble the components as shown and 
observe the polarity of the capacitors and. 
semiconductors. 


90 degree bend line 


20625, 


0.800 


20125 


— (ов 


Contour these corners to fit into tubular enclosure (ENT). 
Screw heads may also require fling lo fit properly. 


Figure V Fabrication of laser chassis 
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Figure 1-5 Assembly board parts identification 
4. Connect the components using their actual 


leads wherever possible, Follow the layout 
and avoid bare-wire bridges 


Figure 1-6 shows the wiring of the copper 
chassis (COPCHAI). This type of wiring is 
preferred for high-frequency, sensitive, low- 
noise circuitry. Iis used in this circuit due to 
the high-current pulses with fast rise times. 


Start by forming the leads and soldering to 
the copper plate. You will need а good hot sol- 


mug _- | | 


dering iron to do this correctly. The compo- 
nents themselves serve as anchor points and 
Will be self-supporting when soldered to one 
another. 


Figure 1-7 shows the interconnection of the 
copper chassis and the perforated assembly 
board via the two screws and nuts Attach and 
connect the external leads and components as 
showa. 


gering. 
[os = 


PONE саш 


Figure 1-6 Assembly of laser chassis 
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Figure F7 


E 
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Fabricate the LAHOLDI, as shown in 
Figure 1-8, Mount laser diode LD1 into the 
center hole and secure via a nut (NUI). 
Secure this assembly to the bent-down flange 
of the copper chassis. Use two inch screws 
as shown, 


А collimator adapter is shown and is optional. 


Assembly Testing 


‘The following steps will require basie testing 
equipment 


1 


Itis assumed at this point that the assembly is 
complete, as shown in Figure 1-7. Verify the 
circuit and preset the two trimpots R3 and RO 
to midrange. 


Obtain а 12-volt bench power supply and con. 
neet the 12 volts to the battery clip СІЛ. Turn 
on the Key switch and note the LED coming 
‘on. A current meter on the bench supply. 
should read approximately 300 milliamps. 


Connect a scope to TPI, s shown in Figure 1-2, 


and adjust R3 for the waveshape as shown. 


Connect the scope to ТР? and note a spiky 
waveform that verifies the trigger pulse to the 
SCR. 


Connect the scope to ТРЗ and note the wave- 


interconnecting the assembly board to the laser chassis 


form, which is the voltage across the SCR. 
Note the flat spot indicating that capacitor C3 
has reached full charge before the SCR is 
triggered. The top of this waveshape is 
affected by the pulse repetition rate and 
should support 500 repetitions per second 
when set by R9. 


Connect the scope to TPA and set it for a 
nepative-going fast pulse, indicating the cur- 
rent waveform through the LD1 laser diode, 
If you have followed the instructions and your 
assembly of the copper chassis is secure with 
short leads you should see a picture-perfect 
waveform as shown. 


Note that the current pulse is 40 amps and 
corresponds 10 1 amp for every volt read at 
ТРА, Ifyou find the pulse is less you can 
increase the voltage ratings on one of the 
zener diodes. The laser diode specified 
requires 40 amps for full output. Any value 
cover 40 amps will greatly shorten the useful 
lite ofthis part. 


‘Verify the laser output by using a night vision. 
scope or a video camera, You should see an 
indication of the output. Screw in LENI so it 
is flush with the holder and adjust for the 
smallest footprint at over 50 feet, Our lab. 
‘model adjusted to about two turns below 
being flush with the holder for the best results. 
‘The output should be a sharp. narrow bar 
shape with the diode specified. 
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Material can be protorably aluminum or fabricated 
Irom a PVC rod, 


Tap the three LENT 
holes for 440 threaded 
lens 


Ee 


LD1 and 
[Laser 


ev 

| | ole [7 | siode ana 
—o75 mi 

This section can bo. Thread to „5° depth to 


mated о section В when mato with lens as supplied 


using a colimator with a 
С mount ting 


Optonal "C" mount colimator adapter 
fabricated from aluminum. 


Goles 
"HA 
giat OF iot "n 
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Section B adapter for iting to the lens holder when 
Using the optional collimator 


Three mounting holes of 11 on a 1.257 diameter 
releronco 120 dogrocs are mated to those in above 


Thread for C lens at 1° diameter 32 tp to a 
minimum of 475" 


Figure ЕВ Laser diode and lens holder 


Final Assembly 


Create the ENI enclosure from a 12 x 1.5-inch inner 
diameter plastic or aluminum tube (sec Figure 1-9). 
Enclose the assembly and label it as shown in Figure 
1-10. You may want to construct a mounting block or 
another assembly to mechanically connect the laser 
to a good, sturdy video tripod for future use. 


Special Note 


"This laser is rated at 10 to 20 watts and is not to be 
confused with a continuous-output device rated at 
this power level. The advantage of this system is that 
the pulses are optically equivalent to 10 to 20 watis, 
and a suitable detection system will see them at this 
power level 

‘The equivalent energy output is related to the rep- 
tition rate times the peak power times the pulse 
duration and is approximately equal to joules. A joule 
isa watt second and is energy. If that energy is 
released in | microsecond as а pulse, the power of 
that pulse is now 1 megawatt 


A very suitable detector for this pulsed laser is our 
laser light detector described in Chapter 2, and a use- 
Tul application for it as a laser property security fence 
is described in Chapter 5. Note that a laser pointer is 
5 milliwatts meaning the pulsed laser 5000 times 
more detectable. 


u 
Я From Figure 1-3 
е) ET From Figure 17 Ем 
лов — ә 
о в пај Do ci Optical 
un | <BR, = = = аж 


Figure 1-3 Xray view of enclosure 
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CAUTION: Viewing of laser beam of direct reflections require 
the use of protective eye wear available through Information 


Unlimited at wwreamazingt.com. 


Instruction 


Tum kay switch counterctockwise to verity unit is ft 
Note key is easily removed in the "off postion 


. Remove САРТ and insert В AA batteries into holder. 


Tum key clockwise and note LED lighting. If not, check the battery 


holder. Note key cannot be removed in the on position. 
Laser energy is infrared and can not be seen with the 
eje. You must use infrared detection devices such as 
our laser pulse detector or suitable night vision devices, 


Video cameras wil often detect the laser. 
4. Adjust colimator for desired effect if you are using. 


Compliance tests 
1. Verity corect labels as shown 

2. Key switch — ronremoval in cff position 

3. Beam indicator LED indicates beam emission 


Note that colimator wil expand. 
beam at near field but greatly 
reduce it at far feld. 


[AVOID EXPOSURE: 
LASER RADIATION IS EMITTED 
[FROM THIS APERTURE 


LABS 


VISIBLE OR INVISIBLE 
LASER RADIATION 

|AVOID DIRECT EXPOSURE 
ITO BEAM 


Ej ma LASER PRODUCT | 


Manufactured by 
INFORMATION Unlimited 

FO Box 716, AMHERST, NH 03031 
Model Number. 

‘Serial Number 

Manufactured Dato 


31СЕН 1040 10 and 1040 11 


This laser product conforms to the provisions of 


ТАВ! 


Figure LIO — Final assembly view and labels 


ТАВ2 
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‘Table 1-1 Battery-Operated infrared Laser SCRI — CiMDeniamp DBF CIOM 


Parts List iron conr rectifier (SCR) 
z Mol. Somatezerer 
Ret # Description DB Part # SEIN 
RI ея 2 10/108 cli 5 nat zener 
emer) diode INS 
m RE о MIESISSTNEN power 
es transistor in ТОШ case 
в 2K horizontal ime resistor a SIS cael indin package 
(DIP) imer 
Re IBK. Sonal metal oxide resistor 
"n Жолой square-wave Die TyPrIPC 
в Woe, watt resistor switching tanlociter 
[br bik bi 
й à TE 
RO ohm, watt carbon resistor perforated board 
[ure 
e s Key switch with non- Das KEYSWSM 
RT ——9] removable key in on position 
Rs 1K Yin testor п RCA phono jack 
[owe 
 COPCHASI Copper chassit DB» COPCHASI 
к 10k horizontal oer resistor rate гале 1-4 
es Two 10 micrnlarad, Svat LAMOLD Laser and ters Duy LAHOLDI 
serial electrolytic capacitors vested in 
igre bt 
e DéT-nieroarad Sve plas 
per: LENSD Three Tene pastensis 
a _Abeicrtarad, 25090 вм Visinch inner diameter < 
Polypropylene capacitor inch wall Inch 
Psi or aluminum bowing ube 
e Loieroorad, D olt phai 
puc CAPIZ Piinehploticcaps 
reworked as shown i. 
© полено хон vertical Figure 19 
ано: capacitor 
BHS Eight AA cell solder 
e ково vot plastic 
capacitor 103) ТЯ 
DIS отдан, NUL Four 632 nex nus 
amp diode 
SW2 4405 inch lon sre 
D INDI soon diode 
MICA Mica insulating washer 
LEDI Bright geen lglg ч 
өш [m 
им наи SINK Heatsink ab гот 
< oot nanometer Das LDN Sean ina SUP PUMA T MESE RR 
5 торк laser diode 
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High-Speed Laser Pulse Detecto 


This project shows how to build а specialized devi 
capable of detecting fast, high-speed optical pulses. A 


suitable laser generating these pulses is described in 


Chapters 1 and 4 and can have a range, limited only 


by the curvature of the earth Ts uniqueness is its 
ability о resolve these pulses with rise times in the 
cond ri 


п: This capability 


ake it possible 
то transmit large amounts of information within a 
small 


The heart of this device is the actual front-end 
detector, in this case a PIN diode device, PIN comes 
from positive negative (PN) junction with intrinsie 


layer (1). The characteristic of this detector are low 


capacitance, high res 


ice and low leakage wh 


Figure 21 The high-speed laser pulse detector 


€ 


f 


operating in the reverse bias mode. It may also be 
used as а photo cell when operated in the forward 
The first part of the circuits built on a piece of 
thin copper and uses discreto components, The 
builder may choose to build on a fully copper-clad 
circuit board if available, and a facsimile output can 
bbe set up via a phono jack or a BNC connector, A 


signal-conditioning circuiti shown built on а normal 


perforated circuit board and is designed to actuate а 


relay im the absence of the laser pulses This mode of 


grange laser perime 
ter or invisible fence intrusion detector, as described. 
in Chapter 5 


Optics are shown for those wanting to operate at 


Jong ranges. Machined fittings are shown to mate 
with the 15-inch inner 


used for the housing, 


diameter plastic enclosure 


This is an intermediate- to advanced-level projec 
quiring 

expect to spend $35 to $70, All paris are readily акай. 
able, with specialized parts obtainable throu 


certain electronic skills and one should 


Infor 
‘mation Unlimited (wwwamazini 
listed in Table 2-1 


Circuit Description 


The circuit in Figure 2-2 utilizes a pin photodiode 
(LPIN) reverse biased by resistor R3, The reverse- 
biased photodiode produces a voltage across bias 
resistor R2. The response of the PIN photo detector 
is determined by the resistance of R2 and is relatively 
low due to the nanosecond rise time of the laser 
pulses detected. Capacitor C3 couples the positive- 
going detected laser pulses to the gate of a preampli- 
fying field effect transistor (FET) Q1 where the 
nogative-going pulse is amplified and fed into a sec- 
ond FET (02) for further amplification. NPN transis- 
tor Q3 again amplifies the positive-going pulse for 
Q2 to а negative pulse. This amplified signal is a rea- 
sonably good facsimile of the actual laser pulse and 
can be monitored or further processed via phono 
jack J1. 
The neg 


joing pulses are also fed to a 
Schmidt discriminator that is in an untriggered state, 


providing that transistor Q4 continues to see these 
pulses When the pulses are interrupted by an object 
in the laser path, O4 turns on duc to a positive bias 
set by trimpot resistor RIS and turns transistor QS 
off, regenerating the trigger state of the Schmidt dis- 
criminator. RIS allows the adjustment of a trigger. 
threshold if required. The triggering time of the cir- 
cuit also helps prevent false triggering such as flying 
birds windblown debris, and insects. 

‘The output of the Schmidt is DC coupled into the 
base of the emitter-follower transistor Об where the 
signal is inverted by transistor Q7. The negative- 
going level al the collector of Q7 now triggers timer 
TL on for a preset time that controls an alarm or 
another function resulting from a qualified laser 
beam interruption. A relay (RE1) is shown in the 
circuit and can be used as normal open or normal 
dosed contacts for control of external circuit 
functions This is shown in the phasor pain field gen- 
erator in Chapter 35. 


Figure 2-2 


Circuli schematic 
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System Assembly 


Assemble the board, as shown in Figure 2-3. 
Lay out and identify all the parts and pieces. 
Separate the components that go to the 
assembly board and ereate the PBI períboard. 
from а ПА x ие piece of .1 x .1 grid 
Note the two holes for attachment to the cop- 
per chassis section, 


Assemble the components as shown and 
observe polarity of the capacitors and semi- 
conductors. 


Connect the components using their actual 
leads wherever possible. Follow the layout 
and avoid bare-vire bridges. Note that Figure 
3 shows pieces of #20 bus lead used as VC 
and COMMON rails This approach is easier 
lor wiring as it gives a direct route for the 
component leads. 


Create the copper chassis as shown in Figure 
2.4. This part is listed as a fabricated piece in 
Table 2-1 

Figure 2-5 shows the wiring of the СОРСНА! 
copper chassis. This type of wiring is preferred 


Use 01соррег sheet 


اوو اا 


— 


Fy 20.16 
Ale 
ER on 


Figure 2-4 Fabrication of the laser chassis 


Tor high-frequency and sensitive, low-noise 
circuitry It is used in this circuit due to the 
{ast-rise-time, low-level-voltage pulsos 


Start by forming the leads and soldering to 
the copper plate. You will need a good, hot 
soldering iron to do this correctly. The compo- 
nents themselves serve as anchor points and 
will be self-supporting when soldered to one 
another. 

6 Figure 2-6 shows the connection of the copper 
chassis and the perforated assembly board via 
the two screws and nuts. Attach and connect 
the external leads and components as shown, 


Пао тии _, 


Jae pao beke cannon — / 


—— 


€ 


se apiece estes re їн ти маа демей an ya ien 


Figure 2-3 Assembly board paris identification 
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Assembly Testing 


‘Testing of the laser receiver involves the use of a 
compatible laser transmitter to provide the necessary. 


high-speed pulses The laser descr 


bed in Chapter 1 is 


recommended. 


It is assumed at this point that the assembly is 
complete, as shown in Figure 246. Verify the 
circuit and preset the RIS trimpot to 
midrange. This test is performed withour the 
circuitry installed and without а lens You 
should temporarily replace C14 with a .1- 
microfarad value. 


At this point, you will need an optical laser 
pulse transmitter, such as that deseribed in 
Chapter 1. Any suitable laser or optical trans- 
mitter will work with a fast pulse rise of 1 usec 
от зо. The detector, as shown, uses a silicon 
PIN diode with a spectral sensitivity peak at 
960 nanometers. This is very close to the spec- 
tral output of the lasers described in Chapters 
landa. 


4, Position the laser pulse generator source so. 
that itis pointing in the direction of the laser 
receiver being tested. You will need to con- 
nect a scope at the drain of Q1 and then 
attempt to position the receiver so it is receiv- 
ing the pulses and is secure in this position, 
"This may be tricky and require patience. 


2. Obtain a 12-volt bench power supply and con- 
Ditto занай pover esp When the ner prec idi the 
on the SI switch and note the LED coming on terete sil wl kth Q1 and peo 
and flashing erratically А current meter on О шаса шы р 
the bench suppi should read approximately adjust the receiver off mis until the scope 
ace dicta kis negatis qoin Casi рине т 

stir: Cott Cough е Gil ad. 

З, Measure he DC voltage eias diated in рае ван 
Figure 22, noted in the squares These values adjusting the receiver off axis to obtain the 
should be within 10 to 15 percent of those ee dae 
indicate 

= 4 — жае pee... i 

: FA PET 

Fixe 83 Kray vow af enclosure 
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Chapter Two 


Instructions 


1. Remove САРТ and i 
2. Adjust collimator for desired effect f you are using 


Note the LED indicates when the timer controling the sense. 
activation ime relay is energized or triggered by an intrusion 
"This time may be internally adjusted, 


Foie 38 инета 


Note that colimator wil expand 
beam at near field but greatly 
reduce it at tar field. 


jor 8 AA batterios into holder. 


Itis suggested to fabricate a plastic block or sturdy 
metal bracket to secure the unit in place. You may 
want to consider a suitable method that wil allow 
‘some adjustment of position and angle. Use your 
own ingenuity to mate this part to the mounting 
conditions. 


Note that the LED will be off if the circuit is 


‘working and will eome on if you block the Final Assembly 
light with а solid object. 
5. Verity that the discriminator works and you Fabricate the ЕМ enclosure from a 15 X 15-inch ID 

сап set the sensitivity trip level via RIS. Verify plastic or aluminum tube. Enclose the assembly as 

the timer trips when the light beam is broken, shown in Figure 2-7. You may want to create a 

activating the relay for а preset time as deter- mounting block or another assembly to mechanically 

mined by the value of C14.This feature пож connoct the laser to a good, sturdy video tripod for 

allows extemal circuitry to be activated when fature use 

the laser beam is broken, powering alarms or ч А 

deterrents The relay as shown provides а nor- The system as shown is enclosed in a long tube. 

mally closed and open circuit that can be that includes the batteries. You may separate the bat- 

selected by the user, Do not switch loads that teries and relay control circuits from the actual detec- 

exceed the relay contact rating tion section consisting of the copper chassis and 
optics This approach will be a two-part system that is 
connected via a cable or cord 
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Special Note 


This laser pulse detector receiver. when used with a 
pulsed laser like that described in Chapter 1, can 
have a control range exceeding that allowed by the 


curvature of the earth when used with suitable optics. 
Alignment is about as critical as sighting a high 
powered rifle and requires extreme mechanical 
stability once set. The alignment of a long-range 
system requires patience, perseverance, and a little 
black magic. 


Chapter 5 describes how to use both the laser 
pulser from Chapter 1 and the above assembly in a 
multiple-reflection property protection device with 
an ultrasonie shock deterrent, 


Special Note on Photo 
Detectors 


Two photo detectors are referenced in Table 2-1 
LPIN isthe low-cost piece that will usually provide 


the necessary operating parameters for most hobby- 
ist Jaser projects LPINX is more expensive and has a (у 
much lower dark current rating, I is used for lower 

noise and more sensitive circuitry. 
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‘Table 2-1 Laser Pulse Detector Parts List 


Ref — Descrigtion 
в ТТТ 


СУ) 


“wo 470K, wot resistors 
беч 


не AK wars 
uve 

m 59K, eat resistor 
forse] 

RD DK awa resistor 


(orba 


14, 16.19, Five MK eat estore 


оз (ко) 

RIS IM horizontal trimmer resistor 

RIT SK, ewlt resistor 
(orton 

R3 M ient stor 
кат) 

HOS 00 бот wat resistor 


10M, ams resistor 
отв) 


СИСЕЕЕ 
vertical сату 
apicis 


сом Tho tnieroora, SU 
жепк lesus 
capacitors 


CASS Four Ооба 
dixe Capacitors 


СТРУИ 
plasie capacitors 


с Teo 1 -mierofarad, Sole 
тїш capacitors 


205 мо Dmicroarud So ot 
plastic capacitors (109) 


cu автогаз vertical 
атат capacitor 


01.2 Te N-channel FET 
o E 


gri (NPN) ig 


DB Part # 


m 


чим 


ҮН 


REI 


COPCHAS! 14> 35-inch 3l copper pla 


ЕП 


ES 


1 


п 


cu 


aus 


eam? 


лем 


RET 


тиш» 


frequency wansitor 


Four PN2222 NPN general 
purpose transistors 


Two INDIA silicon diodes 


Tec INA? Lilo, Lamp 
diodes 


555 inal eline package (DIP) 
qimer тие сисин 


High tight igh nae 
diode (LED) 


Silicon PIN photodiode dark 
curent les than 10 
aoi (tee ext) Dir PIN 


‘Silicon pot dido dark current DIS PINK. 
ics lun 2 mano amp (see text) 


12 volt сой. 4h, 120 
VAC тр contacte 


bee RELILS 


Gee Figure 24) 


Four 440% nylon screws and 
metal hex nuts 


то inch plac pacer 


ORIS аля 
Perforated cireul board 


Cassis maun RCA phono jack 


Sal single pole, ringte roe 
(GEST) fool switch 


[o 
older for AA cell battery 


{rine inner diameter x 
"sich wall pii 
or aluminum tbe 


“Too Hit plastic caps reworked 
as shown in igure 28 


этин x 100mm focal length DBE 38100 
DCX glass lens 


Reworked [sae plastie cap 
er retaining lens 


2inch length of 1 Sch outer 
ameter plastic or luminum tube 
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|, is intended for the laser experimenter who 


desires to add a simple optical system that provides 
ar-field focusing, beam collimation, or beam 
expanding 


Construction parts such as tubing, handles, brack- 


ets, and hardware are all readily available from most 


local hardware stores (sec Table 3-1). Our suggested 
lab approach is to locate some telescopic tubing of 
metal or plastic, ог a combination of both, and fabri- 


nd lens holders from a suitable size 
plastic rod or equivalent, The center holes of the 
holders must be as true as possible or the optical sys- 
tenis integrity will be greatly degraded. 


Figure 3-1 


Photo of green laser project 
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Utra-Bright Green Laser Project 


= 


grip or handle is created from a Lineh-thick. 
piece of finished pine that has a section carefully 
removed for the battery holder and push-button 
switch. Pass 


holes for the power leads are drilled 
as shown. You may also use a suitable sized plastic 
box. A clear piece of Lexan (polycarbonate) sheet is 
formed with a flange at a 90-degree bend and is the 
surface for mounting the switch. This cover is screwed 
to the wooden handle and makes an attractive design 
if done with care and р 


cision. The handle can be 
constructed with a contoured shape to match the cur 


vature of the tube, and you may also add rings fins, 
and other décor to make a space-age optical 


The operation 


of the laser allows usage without 
any optics providi 
quality las 


similar performance to a h 


pointer. The addition of the lens system 


allows far-field focusing, close range expansion, and 


far-field collimation where the beam spot impact will 
be reduced by the collimati 


power of the system. 
As an example, the bare foot beam diameter (or 
‘operation without external optics) at 300 meters will 


be approximately a 
With an 10 
toS centimeters 


centimeter di 


neter spot. 
n be reduced 


limator, the diame 


This а class йа beginner's laser project that uses 


a working laser module. Class iia is а classification 
for lasers under 5 milliwatts of output power 


Never point it at vehicles aircraft or directly at 
people. Expect to spend $40 to $50 for this very 
rewarding laser project 


Assembly Steps 


1. Rework the laser module (LM1) as shown in 
Figure 32. 


2. Wire the laser module with pushbutton switch 
(SWI) and battery clip (CLI) as shown in Fig- 
ure 3 


3. Make final assembly as shown in Figure 3-4. 

4 Connect batteries and activate SWI. Note a 
green impact point. Adjust Tenses as shown for. 
desired beam profile, 
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Chapter Three 


Table 3-1 


Bet 
swi 


p 


LENS 


Lami 


LABS 


Ultra-Bright Green Laser Parts List 


Description. DB Part # 
Pushbutton NO swith 


"Toc АА bote 
bolder 


Battery sop clip 


банка green user ОВЕ 93025 
module 


Concave lens В. 


Tinh poe Lets 
Heat ang 
эзше bee Leas 
focal length 


‘Clans За danger Inser 


label 
Certification label 


Aperture label 


‘The mechanical parts you vet yourself hey are not critical and 
those shown represent our finalize lab approach. 


тив! 


тив? 


HANDLE. 


cover 


вик! 


ine OD 
Plastic wing 


jio walled 


“Tube tor telescope over 
тов! 


4 Linch pee of 
E 

рес: of neh deat 
plastic sheet 


бе x inen luminum. 
bracket 


LENS HOLDERS. Wood or plastic dowels 


SCREWS 


Sill wood 
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15 VAC, 5- to 


solid-state, pulsed infrared laser (see Figure 4-1). The 


system utilizes a gallium arsenide laser diode provid- 
nthe 


diode used. The device operates from the 115 VAC 


alse powers of 10 to 100 watts depending 


line via an isolation transformer and is constructed in 


two parts. The laser isan excellent source of variable- 
frequency pulses adjustable from 10 o 2.500 repeti 
tions per second of infrared energy 


The laser, when assembled as shown, is а class ii 


device and requires the appropriate labeling and sev- 
eral included safety functions as described in the 
assembly instructions. At no time should it be pointed 
at anyone without protective eyewear or at anything 
that could reflect these pulses. Also. never look into 
the unit when the power is on. It is intended to be used 


Figure ч 


TR laser 


Watt Pulsed 


Infrared-Easer 


mulated weapons practice, intrusion 
detection, communications and signaling, and a variety 
ofr 


ed scientific, optical experiments and uses 


‘This isan interme 


te- to advance ехе! proj 


requiring clecironic skills and basic electronie shop 
equipment. Expect to spend $100 to $150. АП parts 
are readily available, with specialized parts obtainable 


igh Information Unlimited (wwwamszingl сот), 
and they are listed in Table 4-1 


Theory of Operation 


A laser diode is nothing more than a three-layer device 


consisting of a pr 


nction of n-type silicon, а p-type 


of gallium arsenide, and a third p layer of doped 
gallium arsenide with aluminum. The aterial 


contains electrons that readily mi 


junction and fill the holes of the p-type mate 


Conversely, holes in the p-type migrate to the n-type 


and join with electrons This migration causes a. 


potential hill or barrier consist 


negative charges 
кыт 
wing when a 


in the p-type material and positive 
‘n-type material that eventually cease 


charge equilibrium exists In order for current to flow 
in this device, it must he st 


plied at a voltage to over 


come this potential barrier. This is the forward voltage 


Table 4-1 


INFON речь Package Dies Peak evra Eamiing orca Peak pemer Duty factor Bean yymanetry Spectral width 
иж com тон 1 Bamps Эх! Оман a% хы pon 
Low mow — TOS т dumps DX! Meam 4% iem ism 
ipic эйт 105 2 КҮЗ эзан 


drop across а common diode. If this voltage polarity 
is reversed, the potential barrier is simply increased, 
assuring по current flow. This is the reversed bias 
condition of a common diode. 

А diode without an external voltage applied to it 
contains electrons that move and wander through the 
lattice structure at а low, lazy average velocity аха 
function of temperature. When an external current at 
a voltage exceeding the barrier potential is applied. 
these lazy electrons now inercase their velocity to 
where some, by colliding. acquire a discrete amount 
of energy and become unstable, eventually emitting. 
this nequired energy inthe form of a photon after 
returning to a lower energy state. These photons of 
energy are random both in time and direction: hence, 
ich as that of 


апу radiation produced is incoherent, 
a light-emitting diode (LED). 

‘The requitements for coherent radiation are that 
the discrete packets of radiation must be in the form. 
ofa lockstep phase and in a definite direction. This 
demands two essential requirements first, sufficient 


electrons at the necessary excited energy levels and 
second, an optical resonant cavity capable of trapping 
these energized electrons for stimulating more and 
giving them direction. The amount of energized clec- 
trons is determined by the forward diode current. A 
definite threshold condition exists where the device 


emits aser light rather than incoherent light, such as, 
in an LED, This is why the device must he pulsed with 
a high current. The radiation from these energized 
electrons is reflected back and forth between the 
squarc-eut edges of the crystal that form the reflecting 
surfaces due to the index of refraction of the material 
and air. 


The electrons are initially energized in the region 
of the pr junction, When these energized clectrons 

drift into the p-type transparent region, they sponta- 
neously liberate other photons that travel back and 


forth in the optical cavity interacting with other elec- 
trons commencing laser action. A portion of the radi 
ation traveling back and forth between the reflecting 
surfaces of these mi 


rors escapes and constitutes the 
output of the device. 


Circuit Theory of Operation 


АС powersas shown in Figure 42, is obtained via 
polarized plug COI through fuse FHI. Proper 
grounding of the green cord lead is a necessity 10 
prevent an unnecessary shock hazard along with 
usage of grounded test and measuring equipment. 51 
isa key switeh type where the key can be removed 
only in the off position. Transformer T1 provides а 
‘one-to-one ratio and isolation from the power line 
while step-down transformer T2 provides the low 
voltages necessary for the control circuits The power 
indicator lamp consists of neon lamp NEL and asso 


ated cun 


Jimiting resistor RI 

Diodes D1 and D2, along with capacitors СІ and 
€2,comprise a voltage doubler. The voltage across 
C1 and C2 is 14 X 230 or approximately 340 volts 

А major sect 
circuit This circuit charges the pulse discharge capac- 
itor (C10) to the supply voltage during the time interval 
between laser current pulses It also isolates the supply 
voltage from the discharge circuit during the laser 
current pulse, thereby allowing the switching silicon- 
controlled rectifier (SCR) to recover to the blocking. 
state, Because the response times of the charging. 
геш! are relatively long, lead lengths are not impor- 
‘wnt, and the circuit can be remotely located from the 
discharge circuit 


of this laser pulser is the charging 


The simplest charging circuit is a resistor-capacitor 
combination. In this simple case, the resistor must limit 
the current to а value less than the SCR holding 
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Figure Y2 Circuit schematic 


current but shoul be as low as practical because this 
resistance also determines the charging time of the 
capacitor C10, thus determining the available laser 


pile repetition rate at full energy: For example, a 
resistance of 40 kilo-ohms limits the current to 10 
milliamps from a 400-volt supply. This current value is 
just at the holding level of an average SCR. A time of 
almost 4 milliseconds is required to charge C10, а 
0.033-microfarad capacitor, to the supply voltage in 
three time constants through a 40-kilo-ohm resistor. 
Therefore, the pulse repetition rate (PRR) of the puls- 

ng circuit is limited to less than 250 НУ. If the PRR. 
‘exceeds this value, the capacitor does not completely 
recharge between pulses and the peak laser current. 
decreases with increasing PRR. 


Varying the supply voltage may control the peak 
current in the discharge circuit, provided the PRR is 
low enough to allow the capacitor to fully recharge 
between current pulses Both the supply voltage and 
the PRR determine the peak laser current. A consid- 
erable risk exists in increasing the supply voltage to 
compensate for an insufficient recharge time. If the 
PRR is decreased while the supply voltage is high, 


the capacitor again recharges completely and the 
laser pulse current increases to а value that may 
damage or destroy the laser diode. 

‘The needs fora variable voltage supply and the low 
PRR limit are the major disadvantages of the 
resistive-type charging network. Therefore, the 
limitations of the simple resistor drivers are that a 
resistor large enough to keep the current below the 
holding current of the SCR also limits the pulse 
repetition rate. 


The frequency capability of the pulse power supply 
сап be greatly improved with the charging circuits as 
described. Capacitor C10 is charged to the supply 
voltage when the SCR is not conducting, Diode D7 is 
in the off state, because no current flows through it 
during this period. At the onset of a pulse trigger at 
the gate, the impedance of the SCR drops rapidly and 
‘capacitor C10 discharges toward ground potential 
During this period. current is surging through diode 
D7, causing zero biasing of the current-control tran 
Sisters (O1, Q2) by shorting the bias resistors (R9. 
R11). The SCR now tums off when the current drops 
belot 


holding current. The voltage across capacitor 
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CIO then charges back to the supply voltage, During 
the capacitor charge cycle, diode D7 passes no cur. 
rent, and O1 and Q2 are forward biased into the 
saturation region. Obviously, the charging time of 
C10 is now shorter due to being charged through the 
smaller-value resistors (RIO, R12). The emitter resis- 
tors R13 and R14 balance the current through Q1 
and Q2. 

‘Zener diodes (73,74) are selected to regulate and 


provide the proper required current pulse for the 
laser diode in operation. The zener diodes provide à 
maximum charge voltage of 310 volts that produces 
40 amps through laser diode LDI for up to 2,500 
laser pulses per second. 

Other laser diodes may require a selection of 
other voltage-rated zener diodes. The builder may 
wish to provide a multiposition switch to select these 
nations of zener diodes externally via a 


front panel control. 

‘The trigger circuit consists of an astable timer (I2) 
that derives its power through the output of timer Il, 
which provides a delay time required for FDA laser 
compliance. The trigger and delay circuitry. as well as 
the timers. are powered by 12 VDC from transformer 
12 and rectifier diodes D3 through D6. Capacitor C4 
filters the rectified wave and steps up the voltage to 
IS VDC, Resistor R2 drops the 15 volts to the zener 
voltage of zener diodes Z1 and Z2 of regulated 
12VDC. 

Operation of the laser requires activating 
pushbutton switch 82, which latches transistor O4 
‘upon supplying power to timer 11, The timer must 
time ош to 10 seconds as determined by resistor R8 
and capacitor C5, The emission indicator LEDI 
‘comes on simultancously with power to the trigger 
timer 12, which pulses the laser diode 121. The laser 
pulse rate is determined by external pot R18. 


Notes on SCR 


In the conventional operation of an SCR, the anode 
current, initiated by a gate pulse, rises to йв maximum. 
value in about 1 microsecond. During this time, the 
anode-to-cathode impedance drops from open circuit 
toa fraction of ап ohm. In injection laser pulsers, 
however, the duration of the anoxle-cathode pulse is 
much less than the time required for the SCR to turn. 


оп completely. Therefore, he anode-to-cathode 
impedance is at the level of 1 to 10 ohms throughout 
most of the conduction period The major disadvantage 
of the high SCR impedance is that it causes low circuit 
efficiency. For example, at a current of 40 amps. the 
maximum voltage would be across the SCR, while 
only 9 volts would be across the laser diode, which 
represents very low circuit efficiency: The efficiency 
ofa laser array is greater due to its circuit impedance 
being more significant. 

Because the SCR is used unconventionally, many 
of the standard specifications such as peak current 
reverse voltage, on-state forward voltage, and turn-off 
time are not applicable Їп fact, it is difficult tos 


ect 
ап SCR for a pulsing circuit on the basis of normally 
specified characteristics The specifications important. 
to laser pulser applications arc forward-blocking volt 
age and current rise time, A usage test is the best and 
many times the only practical method of determining. 
the suitability of a particular SCR. 


Notes on the Storage 
Capacitor 


The voltage rating of the storage capacitor must be at 
least as high as the supply voltage, A high-quality 
metallized capacitor must be used for this part as 
peak currents are in the tens of amps. 


Notes on Layout Wiring 


Lead lengths and circuit layout are very important to 
the performance of the discharge circuit. Lead induc- 
tance affects the rise time and peak value of he current. 
and can also produce ringing and undershoots in the 
current waveform that ean destroy the laser. A well- 
built discharge circuit might have a total lead length 
of only 1 inch and therefore an inductance of approx: 
imately 20 nanohenries If the current rises to 75 
amperes in 100 nanoseconds, the inductive voltage 
drop will bee = / diit. И proper care is not taken in 
wiring the discharge circuits high-inductance voltage 
drops will result. 


A Lol resistor (R20) in the discharge 
greatly reduce the current undershoot in single-diode 
lasers Laser arrays usually have sufficient resistance 


wit will 
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Figs Ud Балти pover wiring 


to eliminate an undershoot. The small resistance in 
the discharge circuit is also useful in monitoring the 
Inser current, as described in the following section. 


A clamping diode (D8) is added in parallel with 
the laser to reduce the current undershoot Its polar- 
ity should be opposite that of the laser. Although 
the clamping diode is operated above its usual maxi- 
mum current rating, the current undershoot caused. 
by ringing is very short and the operating Ме of the 
diode is satisfactory, 


Nates on Current Monitoring 


The current monitor in the discharge circuit provides. 
а means of observing the laser current waveform 
with an oscilloscope. A resistive-type monitor (R20) 
reduces circuit ringing and current undersboot, but 
the lead inductance of the resistor may cause a higher 
than aetual current reading. A current transformer 


such as the Tektronix C 


сап also be used to monitor 
the current and is not affected by lead inductance. 
Because the transformer does not respond to low- 
frequency signals it should be used with fast, short- 
pulse-width, fast {all-time waveforms. 


Assembly Steps 


Assembly of the laser system is straight forward and 
will require basic tools and test equipment. 


1. Layout and identify all parts and pieces Verify 
them with the parts list, and separate the resis- 
tors as they have a color code to determine 
their value, Colors are noted on the parts list. 

2, Cuta piece of inch grid perforated board 


loasize of 58 Х 35 inches, as shown in 
Figure 43. 
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PLATE 
Bug CHASSIS 


= 


Four-wre 

cavie to 
lasor hoad 
Fabricate the front panel holes as required Section 
‘or the components used Tal fit alere driling. 


Figure 4-6 Fabrication and chassis assembly 
3. Ifyou are building from а perforated board, 


The components, starting in the lower 
left-hand corner as shown. Pay attention to 


the polarity of the capacitors that have 
polarity signs and all semiconductors, Use 
eight-pin sockets for И and 12. 


Route the leads of the components as shown 
and solder as you go, cutting away unused. 
Wires Attempt to use certain leads as the wire 
runs or use pieces of the #24 bus wire. Follow 
the dashed lines on the assembly drawing as 
these indicate the connection runs on the 
underside of the assembly board. The heavy 
dashed lines indicate the use of thicker #20 
bus wire, as this is a high-curzent discharge 
path, 


Attach the external leads as shown in Figure 4- 
4to the external components. Note the chassis 
grounding to the green lead of the power cord 
(СО!) and the use of wire nuts (WNI) for the 
junction of the transformer’s primary inputs 
Attach the external leads as shown in Figure 
45 to the external components. Note the four 
leads that go to the laser head assembly. These 
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Material is .031 copper sheet 


90 degree bend line 


0.150 | 


1 1400 1.400 
0125 
90.156 | | 


Contour these corners to fit into tubular enclosure (ЕМІ) 
Screw heads may also requir filing to fit properly. 


oso —! 


Chapter Four 


Figure 7 Assembly of laser chassis 


Solder points on the copper chassis to 
component leads 
۳ у 


Mating holes for securing 


To J1 for monitoring diode current pulse 
To R9,11 
To circuit ground 


Gate trigger pulse from C11 
310 volts from R13,14 — 


Figure 4-8 Fabricate ihe laser holder 

are suggested to be 24 t0 36 inches in length 
as well as twisted and identified. You may use 
а four-conduetor cable. 


6. Double-check the accuracy of the wiring and. 
the quality of the solder joints. Avoid wire 
bridges, shorts, and close proximity to other 
circuit components. If a wire brid с 
sary, sleeve some insulation onto the lead to. 
avoid any potential shorts 


7. Fabrieate the chassis, as shown in Figure 4-6. 
Then position and drill the front and rear 


PF acd 


Note that the SCR is insulated from the. 
chassis by a mica or plastic washer and 
secured using a nylon screw. 


panel holes to fit the necessary external com- 
ponents, Use appropriate bushings for the 
power cord and wires to the laser head. Also. 
place an insulating piece (PLATE) under the 
assembly board to prevent contact with the 
metal chassis 


Fabricate the laser chassis as shown in Figure 
47, from a 031 piece of copper sheet metal. 


Assemble the laser chassis as shown in Figure 
448. This section takes advantage of the 
ground plane effect of using the copper for 
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Material can be preferably aluminum or 
fabricated trom a PVC rod 


Tap the three 
holes for 4-40 LENT 


ee 


е 
e Bea NE ИН 
«—»—075 


This section can be mated to section В when using а 


Thread to 5* depth to: 
colimator with а "С" mount fiting 


mato with lens as supplied 


Optional "C" mount colimator adapter 
fabricated пот aluminum countersink 


21.25, A 


2011 1.00 160 
РРА 075 ня 


‘Section 8 adaptor for filing to ne lens holder when using the optional colimator. 
Three mounting holes of 11 on a 125" diameter 120 degres are mated to those in above, 
Thread for "C" lens at 1° diameter 32 tpi to а minimum of 378" 


Figure 4-9 Laser diode and lens holder 


direct solder points It is important to main- 
tain a good waveshape because he wich Assembly Testing 

scons are 40 ips amt any nA 

ГА brine diis Dera “Testing will involve the use of an oseilloseope with a 
OE EEN 100 MHz bandwidth and infrared detection equipment 
such sa night vision scope or camer. 


10. Create the laser holder (LAHOLD), as shown 
їп Figure 4-9. This assembly is attached to the 


bent-up lip of the chassis section by two small 1, Itis assumed at this point that the electronic 

screws, ssembly is complete. Verify the circuit and 
preset the two trimpols, R3 and RY, to 
midrange. 
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Optical 
axis 


Four wire cable from laser head to 


control chassis. Use a clamp 


bushing to secure. 


Figure 4-10 Final head assembly 


Insert a S-amp fuse into the fuse holder. Verify 
that the key switch is off and RIS is fully 
counterclockwise, Plug in a ballasted, 25-watt, 
115-volt, 60 Hz power source. This is nothing 
more than the cord with a 25-watt lamp in 
series with the black lead. It protects the cir- 
try from the catastrophie currents of the. 
poser line should a major fault occur. Obtain а 
1N4007 power diode and temporarily wire it 
їп place of the laser diode LAL. The diode 
simulates the actual laser diodes and avoids 
costly replacement should a gross error exist. 
The actual laser diode is not to be wired in at 
this point. Turn on the key switch and note the 
NEI coming on. The ballast lamp should not 
be ti 


Connect the scope to TP2 and note a spiky 
‘waveform that verifies the trigger pulse to the 
SCR, as shown in Figure 42. 


Connect the scope to TPS and note the 
waveform, which isthe voltage across the 
SCR. Notice the flat spot indicating that 
capacitor C10 has reached a full charge before. 
the SCR is triggered. The top of this waveshape 
is affocted by the pulse repetition rate and 
should support 2,500 repetitions per second 
when set by RIS (see Figure +2). 


Connect the scope to TPI and set it up for a 
negative-goin fast pulse, indicating the current 
waveform through the 1.21 laser diode. If you 
have followed the instructions and your. 


From figure 4-8. 


16 


т. 


assembly of the copper chassis is secure with 
short leads, you should see a picture-perfect 
waveform, as shown. 


Note that the current pulse is 40 amps and. 
corresponds to 1 amp for every volt read at 
ТРИ. If you find the pulse is less, you can 
inercase the voltage ratings on one of the 
yener diodes, 73 or Z4, The laser diode spa 
fied requires 40 amps for full output. Any 
value over 40 amps will greatly shorten th 
useful life of this part. The range of the pulse 
rep rate should be 200 to 2.500 pulses per sec- 
ond, The pulse amplitude should only vary sev- 
eral percent throughout this range. You will 
note that the amplitude will slightly decrease 
as the rep rate is increased, 


At this point, you should be wearing your safety 
glasses Remove the test diode 05 and connect 
the laser diode. Place an infrared indicator 
several inches from the diode and note an 
огап is turned on. Then 
recheck the pulse shape and amplitude, 


e glow when the uni 


Verify the laser output by using a night vision 
scope or a video camera. Screw in LENSI so 
itis lush with the holder. Adjust it to find the 
smallest footprint at over 50 feet, Our lab 
model adjusted to about two turns below being 
lush with the holder for the best results The 
output should be a sharp, narrow bar shape 
with this diode specified. 
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Please note that laser diodes are very easily m 


destroyed by current pubes tate too hee — Final Assembly Steps НА 


and overshoot, Pay attention to the correct 


men pue hos аза. Final assembly of head section as shown in Fi P 
The recommended laser diodes are available 410. For бла assembly place the labelasshownand 4 
from Information Unlimited and are shown in verifying the compliance tests а Figure 411 З 
Table 41 ud 
compliance Tests Instruction 
{vent correct aol as shown, 1 Turn tay sch counerclockuis overly rit soft Note ky 
2. Key awah — nonremovai i oit postion. "T sasiy removed n ne of родо. Un 
S Beam cst LED acres bam отан, mon ona mia ву 1 
ur key ocio and note NE hing. Note key cannot 
be removed in the on position Laser energy is infrared and et 
Canna te son Wn he eye You mut uso иены © 
deve such as our ser ple detector о sul туне с 
icon devisas Vide cameras wi беп Stet ine ae 
4. Adjust collimator for desired effect if you are using. Un 


Mirand y 
INFORMATION irl " 


[n 


Note that collimator will 


Eug DANGER 


AVOID EXPOSURE 
LASER RADIATION IS EMITTED VISIBLE OR INVISIBLE 
FROM THIS APERTURE LASER RADIATION 
/OID DIRECT EXPOSURE 
Laaa TO BEAM 


CLASS IMB LASER PRODUCT zl 
[7] 

Lape n 

0 


Figure Wl isometric of final view 
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Chapter Four 


Table 4-2 Parts List for Pulsed Laser 


Ref # Description DB Part # 

m 100K, watt resistor 
[uvm 

R Mom, Lent resistor 
(er) 

RAASAT Tec IK Уман resistors 
еее) 

Re JM e watt resistor 
еме) 

[re 
Серго) 

[o 

RII urs resistor 
енем) 

85 болтан resistor 
(eink) 

Зло, cwn resistor 
барыг 

RIS MK. mo potentiometer 

[e 
(rst) 

[d 
resto (o Mino 

CL3 мәз 
versi electrolyte capacitor 

e 100 md 25st vertical 
electrolyte capacitor 

CAT ром 250k vertical 
ейге capacitor 

CRS али dise capacitor 

en заз ila, вонь 
polypropylene capacitor 

Cn dd Sect plasie 
capacitor 

DL2 INT IRV; Lamp rater 
diodes 

Dis Four IN4001 volt Lamp. 

рук INS ast recovery IKV 
Tramp diode 

Daia Two INDIA signal diodes 

ZLQ INET3562-volt zener diode 

z INSAN 150-0, Sat zener 
diode 


LAHOLD 


I 


т 


ачка Teo, эман zener 
diode 


Tivo 2N3439 NPN ма 
voltage transistors 


PRINT PNP general purpose 


PN2222 NPN general purpose 


Teo timer dip integrated 
pd 


Green LED 
Neon indicator mp 


Т 


зако Dea SaR 


Laser diode 40 ag, 
10 20 watt HH nm TOIS 


package [m 


Laser and len holder 
fabricate as shown in 
Figure 49 


‘Threaded tens 


LIS volt Ll 
‘np isolation transformer 


DBP TRIISIIS 


IST vott Lamp 
transformer 


bus bc 
REA phono jack 
Тусте #18 power cord 
Compliant key swith Ове KEYSWSM 
Pushbutton no switch 

Panel-moun fux holder 

Lamp fos 

Two small Hi3 wire nuts 

48x Sine аха 

perforated esit vector 

бога 


Two pin integrated иеш! 
sockets 
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This project, as shown in Figure 5-1, allows the user 


lo protect a perimeter of over 1,000 meters The sys 
tem utilizes a laser transmitter, as described in 
Chapter 


2.The system can easily control any deterrent to an 


ıd a laser receiver, described in Chapter 


invader, such as flood lighting, alarms, man-trap sys- 
tems, or our phaser pain field generator, as described 


in Chapter 


The operation of the laser property guard is sim- 


ple. The laser beam is directed through the area to be 


protected, using front surface mirrors located on 
sturdy and secure mounts and at the points necessary 
ге 5-2), 


The receiver is normally quiescent when receivin 


1o obtain the rec 


this beam. Once the beam is broken by an intrusion, 


7 it 


Laser property guard 


omponenis 
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Laser Property Guard 


This project requires assembly of the laser devices, 
as described io Chapters 1 and 2. The setup requires 
basic mechanical skills and installation of the optical 
reflecting mirrors and the hookup requires basi 
trical skills Expect to spend $25 to $90 after the 
assembly of the necessary components АШ parts are 


readily available, with specialized parts obtainable 
through Information Unlimited (wwwamazi 
and listed in Table 5-1 


ү! соту. 


The la 
Figure 5 


property guard system, as shown in 


utilizes a pulsed infrared laser to provid 
a perimeter path of programmed light pulses tha 
When interrupted, will sound an alarm, create an 


alert, or trigger a deterrent. The trigger fault signal 


actually triggers а timer or a latching circuit, whieh 
drives a switch for the external control of other func. 


tions The timer mode allows the adjustment of the 


alarm period and automatically resets The latch 


mode requires a manual reset 


Even though the laser pulses are rated in tens of 
watts the overall energy over û period of 


їп the milliwatts. Installing the system at short ranges 


ly one to two refleetion points is reasonably sim. 


ple. Longer ranges requiring multiple reflections can 


be challenging 


MOUNTING 
POLE. 


ADJUST 
SCHEWS 
FRONT 


SURFACE 
MIRROR, 


NUTS 


COMPRESSION. 
SPRINGS 


" i smon / 
Basic Instructions PLAT 


STE 

Your laser protector guard is designed о provide an inîrusen detection perimetar around your home or target area. И 
uses a Class йа pulsed doce laser to minimize bul not eliinate any optical hazard. A ож БВУ sanie shock isid 
generator such as that described in Chacler 38 is suggested as а deterrent, Caution: Chock local laws for proper posting 
Sis equipment on your property Remember vou injure а criminal, even if he is robbing усо. can rosin a ei 
опалу in cera states for violating his п. 


System Setup 

1. Obtain he losing equipment ted in the tet intrmaton Unlimited catalog. 
O Clase йа pulsed diode laser as desenbed п Chapter 1 
А баса! ight бесте and controler ath bai alarm as deserved in Chapter 2 
û Lov lat conc snok pain oi generator as боксто Chapter 5 


2. Examine the area you want о prolect Ашот! to position beam travel over level terrain lo eliminate possible easy-to: 
sneskcunder poms. 


э. Establish corner points of property where mirrors ae to be positioned. Note that a cie 
and receiver must be maintained in al weather conditons tor reliabie operation. 


view of adjacant mirrors laser 
4, Determine the corner where you want to postion the actual aser and laser detector at. Note: There should be access ta these 
duces for powering ала conto. 


5. Construct miror mounts using your own ingenuity Alow for adjustment and stabilty. Rough align mirror to 
approximate positon. 


6. Tum on laser and position to hit center of fist miror. Socuro laser in place 


Adjust frst mirror to hit center of second and repeat for remaining mirrors all the way ack 1o the optical receiver Secure 
in placa as you go. 


Special note: Large areas may require an optical colimator at the taser output to reduce beam width at longer ranges. 
The colimator can be a rile scope, telescope, binocular, etc. positioned in axial alignment with the laser, Beam 
divergence wil be reduced b he magnification factor of the system used, however the actual beam wll be expanded by 
same factor. The net eau а smaller cross-section at longer ranges. 


Figure 5-2 Lowcost adjustable mirror mount 
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System Installation 
Suggestions 


There are many ways to align an optical system of 
this type. The use of a visible laser module as listed in 
Table 5-1 can simplify the initial setup and position: 
ing of the mirrors Those fortunate to have night 


vision equipment will find this a considerable advan- 
tage. 


‘+ Determine the area you want to protect, Flat 
land is the most desirable, as gullies and hills 
are difficult to cover without using more mir- 


* You must also consider the position of the 
laser transmitter and receiver, noting the 
power and connection into the alarm or the 
deterrent section. Weather exposure and con- 
venience must also be taken into considera- 
tion, and mounting must be stable and 
somewhat adjustable. 


= Determine the path that the light must travel 
to provide acceptable coverage. Always 
айетар! to use us few mirrors as possible and 
consider the laser transmitter's and ге 
positions. If you are lucky. you may have some 
objects to mount the mirrors to, They must be 
stable and allow placement at the required. 
height for your application. 


The mirrors used for this project must be the 
front-surface-coated! type И multiple reflec- 
tions are required. Regular household mirrors 
can be used up to two reflection points, but. 
they will cause multiple reflections. A low, 
adjustable-cost mirror mount is shown in Fi 
ше 5-2. You may in certain cases use a good- 
quality automotive mirror, as they are easily 
adjustable. 


* Evaluate the wildlife in your area and deter- 
mine the best laser height that will provide 
minimal false alarms from the animal popula. 
tion. Obviously. deer will always be a problem, 
as their height may be close to that of the tar 
get intruder. 


= Determine the deterrent you wish to use 
against the intruder. You can activate bright 
lighis, sonic pain generators (described in 
Chapter 35), alarms or just alerts so you can 
take further action. For more serious applica- 
tions, you ean activate shocking devices, such 
as those described in Chapter 11, nonlethal 
kinetic devices, or explosive charges for shock 
and surprise. Very serious deterrents can con- 
sist of deadly force, such as high-powered 
kinetic devices, shotgun traps, high-powered 
shocking devices and buried explosives for 
lethality, 


Caution: As man trapping is illegal in the Unite 

States it may also be so in your country Always 

check your laws before ever implementing а deter- 
hai 


* The quality of the mirrors and th 
cannot be overstressed when designing a high- 
integrity system. Here we discuss a low-cost 
system that may suffice in smaller installations 
but may be limited for use in larger, more г 
able systems, 


The initial alignment requires a visible, low-power 
laser to align the mirrors The laser may have to be 
collimated for larger multiple reflection systems 


Opties on the laser light transmitter and receiver, 
as shown, may be sufficient for small systems. They 
do not have to be high-cost precision devices, as the 
only objective is to establish a properly aligned, 
position-stable beam spot 

Onc the preli 
you can put the laser transmitter in place and, with a 
night vision scope, recheck the alignment. The laser 
receiver, as constructed here, has an indicating light- 
emitting diode (LED). This function ean be elimi 
nated if required. The actual control of external 
functions is via a set of normally open or closed relay 
contacts that ean handle 115 VAC at 10 amps АС, 


tay alignment is accomplished, 
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"Table 5 


Lr 
MIRROR 


ОЗ 


p 


LSDIK 


Lsp 


ттык 


71 


SHOCKIK 


зноскю 


іма 


Laser Property Guard Parts List 


Description 


Т 
Surface mirrors 


Pulsed infrared 
eer ist Chapter 1 


‘Assembled pulsed 
эгей Iscr as 

in Chapter 1 

Laser detector Kit, 

asin Chapter? 
Assembled user 
decor sin Chapter 2 


Pin field genera kit 
asin Chapter 35 


Assembled pai fek 
generator, asin 
Chapter 35 


Kit of shockers cin 
Chapter 11 


Assembled shockers, 
asin Chapter 11 


Visible red taser module 
for alienment aid. 


D8 Part # 
De MIR FRSUR 


DBELRGAK 


DBF LRG 


DBF LSDIK 


ЕТ 


Dis Fra 


ЕТ 


Dis PRSHKIO 


DRE Lest 
Description 
Piste 
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paene АзлэЧола лэзет 


;30-Millituatt; 


€ 


$0-Neanometer £ 


Infrared-Laser 


The laser projeet shown in Fi 


ге 6-1 is u continuous 
infrared device providing a continuous 30-milliwatt 
output at 980 nanometers. The laser, when built 


shown, should comply with а class 3 laser-compliant 
system. The completed laser can be very optically 
dangerous, and eye protection must be worn to pre 


vent direct or scattered reflections to the eyes 


The project can be used for many optical applica- 


uding illuminating a surface, such as a win. 
do for laser listening, L 
beam illu 


picks up the 


tes a window and a sensitive receiver 
ht reflections and processes them into 
audio signals similar to th 


picked-up voices tha 


vibrate the illuminated window glass. A system such 
as this is described on wwwamazingl.com. It should 


be noted that using a class 3b laser for this appl 


сап be an optical hazard to anyone in the target area. 


Converting illumination using night vision cam. 
чи and spectrally compatible viewers is another 
potential application, again being fully aware of a 


possible optical hazard. Other applications are invisi 


Figure 61 


The infrared laser module 


ble target identificati 


nd optical signaling and experimenting, 


This is an intermediate-level project requiring 
basic electronic skills Safety glasses are strongly 
advised. as the laser can cause eye damage if viewed. 


directly or via direct reflections Ex 


set to spen 
to $150, All parts are readily available, with special 
ized parts obtainable through Information Unlimited 
(xwwamazingl com), and they are listed in 


Table 6 


For those wanting to use this project as an illumi: 
nating laser for window bounce listeners it is sug- 
gested that you refer to Chapter 13 in Fleerront 
Gadgets for йе Evil Genius, published by McGraw 
Hill ISBN 0-07-142609-4. 


Circuit Description 


Figure 6-2 shows the laser module LMI and associ 


I by bate 


ated support circuitry. The system is powe 
teries B1 and В? and is controlled by an internal key 
l enabling control leads A 

light-emitting diode (LED!) and a current-limiting. 


switch (S1) or ext 


resistor (RI) indicate the presence of laser emission. 
The system will require 8! to be a key switeh with 
a nonremovable key in the activated position if the 


assembly is integrated as a fully functional laser sys- 


tem. The power line or bench operation will require а 


External 


m 


3 \ a 
" 
Н 
control leac B2 
borin XN dis 


Figure 6-2 


un 


Laser current should be 50 to 60 miliamps at 3 volts input. 


Warning: И you overvot or reverse polarity on your laser module, you 


wil ruin t 


Assembly shows a battery-operated compliant laser system. You. 
may wire direct to a S-volt source that now contains the key swich 
and a builtin fme delay necessary or compliance end safety. 


Circuit schematic 


key switch for external enabling and associated con- 


trol circuitry that may require an 


nission delay and 


automatic resetting should a loss of power occur. 


Assembly 


1 


Rework the laser module, as shown in 
Figure 6-3. This step requires care as it is easy 
to damage the module if one is not very 
careful 


Connect the soldered leads to a source of 3 
volts, paying attention to the correct polarity 

If you have a current meter, you can measure 
40 milliamps. 

Output can be det тей photo- 
sensitive paper or a night vision scope. Certain: 
video cameras may also detect the laser 
output. 


Danger! Do not view directly or indirectly 
without safety glasses. 


Fabricate the laser holder (HOLD1), as 
shown in Figure 6-4. 

Fabricate the laser module tube (ТЫВ1) from 
a piece of 3-inch x I-ineh OD X uinch wall 
plastic tubing, as shown in Figure 6- 


Fabricate the two spacing washers (WASHI, 
2) from да-да plastic. Note the im 
T inch to allow for the sleeving onto TUBI as 
shown, The outer diameter fits into the inner. 
diameter of the main enclosure (ENT). It is 
These two spacer washers that position and 
secure TUBI into the center of ENI. Space 
the two washers as shown, 


r hole is 


Insert the laser module LMI as shown and 
wire it up to the circuitry as shown. It is a 
good idea to leave enough lead length to 
allow one to pull out the battery holder for 
battery replacement by removing the rear cap 
(САРІ). Use a piece of foam to secure the 


Verily the proper cireuit operation so that 
when the key switch is activated, the LED 
emits indicating laser emission. 
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| Very carefully attach #24 bare bus leads to 
the solder pads as shown. It is necessary to 
insulate the positive lead using a piace of 
Insulation stripped from a piece of wire or 
insulated tubing. 


Noto that the brasshoad of tho laser isthe 
positive connection and the spring the 
negative. Activation wil require now 
depressing the on-board pushbutton snitch 
You may connect to these points if unsure of 
soldering to the small foils on the printed 
circuit board, 


Warning: И you overvoit or revarse polarity 
оп you laser module, you will uin itl! 


Figure 6.3 Laser module rework 
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Three tapped holes 4-40 x 38° 
J deep on a 65 diameter 


081 оза 


| ==» | ' 


HOLD1 Holder material: PVC 


440.25" 


ношу seren, three required 


i 
| 


1 sw 


= 


| 
L 
LM laser modula 


TUB plastic tube 


X-ray view showing assembled LM laser module Inserted 
into НОСОТ holder win three retaining screws SWt 


Figure 6-0 Creation of laser module holder and retaining washer 
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This is our approach to assembling this aser project with external optics. The bulkier may use his own 
ingenuity noting that the objective is optical stabilty and safety- 


4 


LEDt/AUS 


~~ RI Sleeve R1 into a piece of 
plastic loping 1a insulate Holder and laser module 
assembly топ Figure 6 


WASHT * | 


| 
Note if the system is to be completely integrated that fhe Key switch willbe necessary for FDA compliance 
in requiring this part with nonremovable key in the on position, 


ADMALE] _ ADJEEMALET 
5 = 
\ 


x 4 LEE. 
| tue to riges on 

--7- tha tabbed out 

X-ray view showing innards ofthe k—= shoulder recess, 

optional low-cost X7 colimator Focal Length=2" | Cautiont! Lonsos 
must be clean and 

Tha objectivo ls to get the proper seperation пос of finger prims! 

distance between the two lenses to allow propor 

adjustment within the rango of tho threaded 

sections of the male and temale piecas. 


Fabrication of the wo 
WASHI spacing washers. 
Use 1/16" Lexan 


Figure 6-5 X-ray of complete assembly 


3. Fully insert the LTUBI into the L-inch tube 


Collimator and Final TUBI. Shim it with tape for a secure but 
Assembly removable fit 
4. Finish the assembling and label it as shown in 
1. Glue the larger lens LEN? into ADFE- Figure 66. 


MALEI as shown, using silicon rubber glue or Point the laser at a target around 100 meters. 
ап equivalent, Clean the lens before gluing. away and adjust the collimator to the smallest 
Foner CEN igus thea ire ifs spol. This should be done in low light, prefer: 


LTUBI assembly as shown, Do not glue at ably at night, using a night vision device and 
EM only looking at the beam impact point. Note 
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Instructions 

1. Turn key switch tull cow, Note switch has several posions-only wo 
are used in this version, 

2. Remove CAP! and insert 2 AA batteries into holder. 

3. Turn on key two positions cw and note LED ighting If not check the 
battery holder. 

4. Adjust coiminator for desired ево! 


Coliminator assembly 


Note that coliminator wil expand 
the beam at near fed but greatly 
reduce It at far fied. Laser module 
may requiro beam adjustment over. 
"ime using the special tool. 


Manufactured By 
INFORMATION unlimited 
РО Box 716, AMHERST, NH 03031 
моде! Number 
Serial Number. 
Manufactured Dato 
This laser product conforms to the provisions of 
31 СЕН 1040 10 and 1040 11 

TABS 


LED! сд CED) 


VISIBL AND/OR INVISIBLE 
Compliance test АБЕН RADUATION. 

1. Verily correct labels as shown Эш اوو‎ EXPOSURE 
2. Key swiich-nonremoval in ofl position 


3. Beam indicator LED indicates aftr delay 
4. aperture cap included 
T 


WARNING: Do not uncer any 
circumstances point his device TARE 


at people, vehicles, or especialy 
aircraft YOU WILL BE AVOID EXPOSURE 
PROSECUTED IF CAUGHT!!! INVISIBLE LASER RADIATION IS 
EMITTED FROM THIS APERTURE 
АВ 


Figure 6-6 Final assembly view 
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that the adjustment should be about s to e “The collimator will expand the beam width but UJ 
turns from being fully tight fora mechanically decrease the divergence by the same ratio. This © 
Stable operation. If it is too far ош, the assem- greatly reduces the far-field beam diameter. г 
bly will he loose, You may have to use a wire | 
у Note that the laser module is at a wavelength of - 
brush on the threads and lube with dry teflon К+ 
for smooth action. You may compensate the Simonides lUe eee a 


Mie loa Unis MEE Qu that most of the mechanical parts used in this project 


length of TUBE]. You may now glue LENT сап be obtained through most hardware stores 
їп place as noted. 
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fable 6-1 Infrared Laser Parts List тм finch x LIOS OD х 15inch 
Ber Description DB Part # cam ach plasie 
RI ЕО 
restore d br) Parts for low-cost сон 
Levi Наше. LEN fmm XC) double DBVLENSIS 
green LED concave negative 
mo 
n эз aliat, 980 Dee Laas 
полотен мәй LEN? 24mm x 15mm per Lens 
laser adul anoconex glass lens 
з Key switch with "тив! СЕТТЕ 
nonremovable key schedule 40 PVC rube 
beoe, IADMALED finch PVC schule 
mu Dial side side te desi ft to mole red 
AA battery holler GENOVA Goal 
E [seh #4 bus wire ^ADFEMALEI звай PVC schedule 
амро female 
wre заме #22 vinyl hookup threat, GENOVA 0418 
tacar Plastic capa chain 
HOLD! Fisenedhodereih — DBeHOLDI or aperture eap 
washer for ser module 
Lani Aperture lahel 
узи о тезш 
machine screws and nuts Lane Classification abet 
тив! 3 x Lincb OD x Anh LABS Certification bet 
laste or metal ise 
E "salable in mont hardware stores 
wasii “Two alrite plantie ----------------------- 
spacing washers 1.5 OD 
with inch eater hole 
x 
O0 
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High Voltage High- Frequency 4 


Driver Module g 


Figure 7-1 shows that a universal, high-voltage, mod- 
ular power supply project will provide you with many 
options This “sweeth 


rt” of a circuit has features 


that make it а priceless tool for the high-volta 


researcher and experimenter, 
The circuit operates on 11 to 15 volts DC, drawing 


3 amps under a full load, allowing a portable battery 


or 115 volts AC via a converter. The output voltage is 
a 60 KHz, high-frequency current that is fully short- 
circuit protected. The high-frequency output also 


voltage multi 


makes it possible to use low-energ 


plier stacks for high-voltage DC sources, and it can 


also serve as an excellent plasma driver when used 
directly. The output current is fully adjustable via a 
control pot 
The unit is excellent for powering neon and all 
as-filled vessels 


typese ing one or two electrodes 


orit can power objects simply by proximity It easily 


retrofits to our voltage multipliers’ modules that pro- 
vide DC voltages up to 100 kilovolts and currents of 
Lup to 3 milliamperes. The current-Limiting and con- 


Figure 74 


Completed assembly modul 


trol features make this combination an excellent 
choice for charging capacitors for low loss charging. 
utilizing 12-volt portable or 115 vac line operation. 


Also, the device is an excellent choice for powering 


e and small 


ınligravity craft, ozone air pun 


tion, and other applications requiring a high-voltage 
corrent-controlled source. The module is shown built 
оп both a rugged printed cireni board (PCB) and 
a vector perforated box. It is mounted in a plastic 
channel. 

The module is used for several projects ín this 
book. In order not to waste a lot of space, we show it 
asa common subassembly for the following chapters: 


* Chapter 12, “Electro-magnetie (EMP) Gun 


* Chapter 32, 100-Milligram Ozone Machine” 
p ig 


Electrical and Mechanical 
Specifications 


+ Open-circuit voltage, 7.500 peak at 60 KHz 


» Short-cireuit current, 10 milliamperes short- 


= Input 11 to 15 volts DC из 


mps fully loaded 


=. Adjustable current by duty-eycle-controlled 
puse 


= Compact size 7 X 24 X 1h inches, weighing, 
less than 5 ounces 


» Easily retrofits to our voltage multipliers 


"This isan intermediate-level projet 
basic electronic skills and should cost between $25 
and 550 АП parts are readily available, with special- 
ized paris obtainable through Information Unlimited 


requiring 


(wwwamazingl.com), and they are listed in 
Table 7-1. 

High-voltage DC output is obtained from this 
module using a Cockcroft-Walton voltage multiplier 
with multiple stages of multiplication as required. 
Note that this method of obtaining high voltages 
was used in the first atom smasher that ushered in 
the nuclear ape. 


The multiplier section requires a high-voltage AC 
source for input supplied by the circuit transformer. 
(TD producing 6 108 kilovolts at approximately 60 
KHz. You will note that this transformer is of 4 
unique design. being owned by our company Infor- 
mation Unlimited. The partis very small, versatile, 
and lightweight for the power produced. 


Circuit Description 


The primary of T1 is current driven through inductor 
LI and switched at the desired frequency by FET 
switch OL. Capacitor Cóis resonated with the pri- 
mary of TI and zero voltage switches when the fre- 


‘quency is property adjusted. (This mode of operation 
is very similar to lass E operation.) The timing of the 
drive pulses to Q1 is therefore critical to obtain opti- 
mum operation (see Figure 7-2). 

The drive pulses are generated by a 555 timer cir 
cuit (11) connected as an astable multivibrator with a 
тер rate determined by the setting of trimpot R1 and 
the fixed-value timing capacitor C2. 


"The timer circuit is now tumed on and off by a 
second timer, I2. This timer operates at a fixed fre 

quency of 100 Hz but has an adjustable duty eycle (a 
ratio of on to off time) determined by the setting of 
control pot R10.11 is now gated on and off with this 


controlled pulse now provi 
‘output power. 


эп adjustment of 


When the unit is interfaced with a DC voltage 
multiplier, an over-voltage protection spark gap is 
placed across the output and is casily set to break 
down at a preset voltage level for circuit protection. 
Even though the output is short circuit protected 
agains! continuous overload, constant hard dischar 
ing of the output can cause damage and must be 
limited. A pulse-current-limiting resistor (R17) 
helps to protect the unit [rom these catastrophic 
current spikes 


Power input is controlled by switch S1, which is 
part of control pot RIO. Actual power can be a small 
battery- capable of supplying up to 2 amps or a 12- 
volt, 2 to 3-amp converter for 115-volt operation. 


Construction 


The circuiti shown using the more challenging per- 
forated circuit hoard often required Гог а science fair 
project. A printed circuit board is also individually 
available, requiring that you identify only the 
particular part and insert it into the respective holes 
as noted. The PCB is plainly marked with the part 
identification, and soldering is now very simple as 
you solder the component lads to the conductive 
‘metal traces un the underside of the board. 


The perforated board approach is more challeng- 
ing, as now the component leads must be routed and 
used as the conductive metal traces We suggest that 

the builder closely follow the 
‘and mark the actual holes with a pen before inserting 


the parts Start from a corner, using it as a reference, 
and proceed from left to right. Note that the perfo 
rated board isthe preferred approach for science 


projects as the system looks more homemade 


Board Assembly Steps 


Ifyou are а beginner it is suggested to obtain our 
GCATI General Construction Practices and Tech- 
niques. This informative literature explains basic 


practices that are necessary in proper construction of 
selectromechanical kits and is listed in Table 71. 
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High-Frequency Driver Module 
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Lay out and identify all the parts and pieces 
Verify them with the parts list, and separate 
the resistors as they have a color code to 
determine their value. Colors are noted on the 
parts list. 

Cut a piece of .L-inch grid perforated board to 
asize of 5 х 3 inches, Locate and drill the 
holes, as shown in Figure 733. An optional РСВ. 
is individually available (refer to Table 7-1). 


al heatsink for Q1 from a 
inches, as 


Fabricate a m 
piece of 063 aluminum, at 1.5 x 1 
shown in the inset of Figure 7-4, 


Assemble L as shown in the Figure 7-4 inset. 
This part is individually available and listed in 
Table 7-1 


I you are building from a perforated board, it 
is suggested that you insert components start- 
ing at the lower left-hand comer, as in Figure 
7-5, Pay attention to the polarity of the capaci- 
tors with polarity signs and all semicondu. 


tors Route the leads of the components as 
shown and solder as you go, cutting away 
unused wires Attempt to use certain leads as 
the wire runs or use pieces of the 424 bus 
wire. Follow the dashed lines on the assembly 
drawing, as these indicate connection runs on 
the underside of the assembly board. The 
heavy dashed lines indicate the use of thicker 
#20 bus wire, as this is a high-current 
discharge path. 

Figures 7-6 and 7-7 show the available РСВ, 


which is also listed as an available part in 
Table 7-1 


Attach external leads as shown in Figure 7-5. 


Double-check the accuracy of the wiring and 
the quality of the solder joints. Avoid wire 
bridges, shorts, and close proximity to other 
circuit components. И a wire bridge is neces- 
sary. sleeve some insulation onto the lead 1o 
avoid any potential shorts. 


‘These three holes for attaching optional multiplier board 


|The circuit section is 4.8" x 2.9" 1 x 4 perforated board. Drill eight 063" holes in this perforated section and 
eleven in the 


Drill the three 125" holes for attaching to the optional multiplier board used for high voltage de applications. 
Drill and drag the 125" slot as shown. This cutout and the enlarged holes are for mounting transformer T1. 
Hole diameters are not critical. 


Always use the lower left hand comer of perf board for position reference. 


Figure 7-3 Perforated board 
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Thick dashed lines are direct connection runs 
- beneath board of #20 buss wire WR20BUSS) and 
are extended for the spark switch electrodes. 


Thinner dashed lines are #24 buss wire 
(WR24BUSS) and component leads wherever 
possible. 


Triangles are direct connection point junctions: 


Figure 7:5 Wiring connections and external leads 


Solid black nes aro external leads for input and 
output ines. Use rad (WR2UR) for +12 input. 
Use green (WR206) for liter - connection. 

Use black (WR20B) for com -12 input 


Use 1/8-3/16 wide smooth globular solder joints 
for connections to C20A-J ard 0208, RT and 
НУ output points. Thisis contrary to normal 
Soldering but is necessary to prevent corona 
leakage. 


S. Fabricate a channel from a piece of Virinch ; 
plastic material. Place itin the assembly and Testing Steps 
secure it at the comers wing silicon rubber 
adhesive. You may also enclose it in a suitable This step will require basic electronic laboratory 
plastic box. equipment including a 60 MHz oscilloscope. 
"This step may not be required when used for 1. Preset the trimpot RI to midrange and R10 to 
another project referenced in this book. full counterclockwise. Short out the output 
ends using a short lip lead. 
2. Obtain a 47K, чай resistor and construct 
the spark вар "dummy load,” as shown in 
Figure 
3. Obtain a I2-voll DC, 3-amp power converter? 
ora 12-volt,4-amp rechargeable battery* 
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Information Unlimited 
Model: GRAIOG Amazingt . com 


e ө 


cue 


Figure 7-6 РСВ part identification 


4 Connect the input to the power converter 
and connect the scope, set to read 100 volts 
and with a sweep time of 5 usccs, to the drain 
of QL 


5 Apply power and quickly adjust RI to the 
‘waveshape shown in the inset of Figure 7-2. 
Note an input current dip of 100 milliamps or 
less. Check the heatsink of Q1, noting only 
warm to touch ог slightly above 110 degree Е. 


Note our laboratory-built units usually tune in 
with the pot set to 11 o'clock. 


6. Remove the clip lead short in step 9 and con- 
nect the dummy load. Apply power and rotate 
RIO clockwise, noting the input current 
smoothly increasing to 1.5 amps and the spark 
increasing in energy. This control varies the 
ratio of off to on time and nicely controls the 
system current. Note that this system can eas- 
ily provide 30 watts of usable power 


Table 7-1 


High-Voltage, High-Frequency Driver 
Module Parts List 


Rot # Description DB Part # 
p 10K verti impot 

Teo hm, vat reor 

Сток) 
СЕТИ 
к DK vat resistor 

белиот) 
коя лок, 17 millimeter por 
а к-с, 25-й 


поболе 
pean اا‎ oap 


cs Teo тістей, 50 
voht disks (103) 

а 1 iron. 25-volt 
теше electrolytic capacitor 

< 22amiertocd, 280 
ткаайыгї polypropylene 

c erin, 25-4olt 
vertical electo cap 

а петель 
ein INORG? 

n4 Two INDIA silicon diodes 

bit One PREIS, ut 
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Figure 7:7 PCR foil races 
pp NI fase WRIOKV Four kilovol silicon 
Lilo diode high-oltane wire for output 
E WOCMUSS inches ot V20 bus wire for 
spark gp and heavy labe 
ee Pure 25) 
ipee WRMRUSS — Discherof 24 hus wire 
n Tho $55 DIP timers for Tight lead бес Fue 1-5) 
1 т  HSINK 155 Linch аА plate 
тї. шийир шилчип» ented as per Figure 14 
u at inductors Der iusun sw One 6329 Phiips: 
аска: мт Fur 632 keep nas 
` x ond iki vx ИАС voc ee орел 
eed Lamp convert 
PCORA Optional PCR DB PCÓRA. mana оло. amp hour Die nATi2 
rechargeable battery 
ТЕКЕ 
[tech oi ветк Raney charge kir Do BCIAK 
for above DATI 
LET 
я Geant GENERAL Dnt acm 
CONSTRUCTION 
ТЕЕ PRACTICES 
ire or output ground t 
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chine ‘with 


= Reaction-Emitting Rotor 


Figure 8-1 shows a new concept in neg 
eration. A spinning rotor powered by the emitted 


ions themselves generates copious amounts of bene 
ficial ions L 
duced. as the area circumscribed by the rotor greatly 


гос volumes of ions сип now be pro- 


reduces the local charge flux. This feature al 
many times more ions without ozone-producing 


voltages 


Negative ions are highly beneficial and cause a 


sense of well-being, as well as rid the air of pollen and 
other breathable irritants, This is an excellent device 
for people suffering from asthma and other bronchial 
problems, It is also a nice conversation piece with a 
desktop units spinning rotor silently reaching a rela- 


tively high rotational velocity. The device o 
from 115 VAC/I2 VDC ога battery. The project 

utilizes а 25-kilovolts negative output power modu 
requiring 12 volts DC at $00 n 


illiamps along with our 
proprietary rotating emitter. 

This is a beginner- to intermediate-level project 
requiring basic electronic shill and one should 


EN 


expect to spend $25 to $30, AIL the parts are readily 
available, with specialized parts obtainable from 
Information Unlimited (sois 


amazingl com), and 


they are listed in Table 8-1 


Pree 


Do not use this device in explosive or 
mabe atmospheres, as spark discharges may 
ous ignitions. 


Benefits of Negative lons 


In the last several decades, a medical controversy has 


il effects of these 
that 
appears to affect people in u beneficial sense, the 


evolved pertaining to the benef 


minute electrical particles As with any devi 


those who sensationalize and exaggerate these 
iments and ills Such people 


claims as а cure for all 
‘manufacture and market these devices under these 
false pret 


J consequently give the products an 
The Food 
now steps in on these claims, and the product, along 


adverse nam 


Drug Administration 


with its beneficial facets goes down the tubes. 


People are affected hy the property of these parti 
cles which increase the activity rate of cilia, whose 
function is to keep the 


objects, thus enhancing 


clean from foreign 


oxygen intake and increasin 


the flow of mucus This property neutralizes the 


effects of cigarette smoking, which slows down this 


activity of Hay fever and bronchial asthma 
victims are greatly relieved by these particles and. 
burn and surgery patients are relieved of pain and 
heal faster 


Tiredness, lethargy. and general worn-out feelings 
are replaced by a sense of well-being and renewed 
energy Negative ions destroy bacteria and purify the 
tir with a country-air freshness They also cheer peo- 
ple up by decreasing the serotonin content of the 
blood. As can he seen in countless articles and techni- 
cal writings, negative ions are a benefit in humans 
‘and their environment, 


Negative ions occur naturally from static electric 
itg the wind, waterfalls crashing surf, cosmic radia- 
tion, radioactivity, and ultraviolet radiation. Positive 
ions are also produced from some of these phenome- 
поп and both of them usually cancel each other out 
asa natural statistical occurrence, However, many 
‘manmade objects and devices have a tendency to 
neutralize the negative ions thus leaving an abun 


dance of positive ions, which create sluggishness and 
most of the opposite physiological effects of its nega- 
tive counterpart. 

One method for producing negative ions is by 
obtaining a radioactive source rich in beta radiation 
(negative electrons), Alpha and gamma emissions 
from this source produce positive ions that are neu. 


tralized electrically The resulting n 
directed by electrostatic forces to the output exit of 
the device and are further dispersed by the action of 
а ал (this method has recently come under attack by 
the Bureau of Radiological Health and Welfare for 
‘the use of tritium or other radioactive salts) This 


ative ions are 


approach appears to be the more hazardous of the. 
Iwo according to the Consumer Product Safety 
people. The second method is to produce a poter 


al 
level of negative high-voltage electricity without 
‘ozone and allow the creation of negatively charged 
particles by the high voltage. 

Your negative ion generator produces ions via а 
high-potential,low-current source of DC power. The 
high potential causes negative charges to be pro- 
duced at the sharp emission points of the rotor blade. 


The reactionary force of the emitted particles now 
causes the rotor to spin, allowing these negative ions 
to escape into the airstream due to the highecharge 
density at the sharp, pointed rotor tips (The point of 
a pin will have a much higher charge density than a 
larger diameter spheroid for the same potential.) 
Ozone is kept at a minimum by keeping the voltage 
relatively low while allowing a sufficient charge den 
sity lets the negative particles escape into the air. 


Circuit Description 


The circuit (MOD25KV) consists of a high- 
high-voltage oscillator being fe 


‘This energy 
is converted into a potential of up to a negative 
25,000 volts. The high-frequency stage consists of a 


stor connected as a simple oscillator wher 
collector drives the primary winding of the resonant. 
transformer (TI). 


"The high-frequency output of TI is ed into a volt- 
age multiplier stage consisting of a diode string (D1 
to D5) and a capacitor string (CI to CS). А 12-volt 
DC wall adapter (T2) powers the шай. A separate 
ground is required for optimum performance and 
involves connecting the negative 12 volts to carth 
ground. This is done by connection to the AC recep- 


tacle plate or ground pin. This ground provides а vir- 
tual ground for the i 


the rotor blade's points now produces ions, and reac- 
tionary forces move the rotor al a high speed. tons 
are produced at a high rate as the effective emitter 
area is equal to that of the rotating rotor. Also, 
neutralization is minimal using this method and a 
high ion current is generated. 


The output of the unit can be approximated by the 
fact that a Coulomb charge equals the current multi- 
plied by the seconds There are also 6.25 E18 nega- 
tive chargers per Coulomb and the maximum current 
to the emitters is 400 microamps Therefore, the unit 

сап produce 625 X E18 x 200 x E-6 = 25  10Е15 
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lack input lead should be earth 
grounded if using a wall adapter 


Back 
——Bhus 1] 
12 vdc input. DRIVER 
Red 
+ 
‘Schematic «4 
ят Negat 25 OC ouput m 
= р о 
5 
4 
ere = 
M < 
ڪڪ‎ E 
Funcion Value Notes. Other. A 
ou Voge [53 5 
тый битеп (No сөй} H 
Input Curent (ond Зоти 
input Wat en 
Trp Wat oad). 
Oui vois EXIT 
w 
Ours | Sage Oat v 
Internal Operating Frequency 35 KHz { 


Use a 12 5/5 amp DC wall adapter or other suitable power supply 
Always check entire system for ary excessive heating. 


Figure 6-2 Circuit schematic 


negative charges per second. This is usually sufficient 
for a large room, 


Assembly Steps 


1. Lay out and identify all parts and pieces. 
Verify them with the parts list. 


2. Carefully fabricate the rotor blade as shown 
їп Figure 8-3 and note that it must be bal. 
anced for optimum rotational velocity and ion 
emission. 


3. Position a common plastic pushpin (PINI) 
and hot glue or epoxy to the module as 
shown, Glue is more forgiving if should you 
ever wish to replace the pin, 


4 Carefully strip about i of an inch of insula- 
tion from the output lead. Tin and solder it to 
the bottom of the actual pin. This connection 
point must allow complete clearance of the 
entire bearing section of the rotor assembly 
when in place, 


S. Wire up the wall adapter (T2) and ground the 


lead using (WN1) wire nuts as shown in 
Figure 8-4. 
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Hot melt glue or epoxy ie 
оше ресе ol plastic as shown 


o prevent sparking Е 


How ItWorks 
lons emit rom the pointed ends of rotor due to 
a high potential voltage gradient causing charge 
repulsion. These ions move at a moderate 
velocity and produce a reactionary force 
causing the roter to spin at high speed. 


Fabricate the ROTOR as shown in actual size 
(Use as a template). Fabricate from a thin sheet 
metal. Pin prick exact center for needle bearing stud 
and nut. Rotor must be perfectly balanced to reach 
high rotational spec. 


Nolo: Discharge lead may be used о freeze" rotor 
‘motion by allowing a spark discharge to moving 
piece. Do in low light for maximum effect. 


[^ ROTOR 
1 д NUTS 
Produces a high rotational ]] 
speed along with a very. Bearing 
noticable force field easily 
feit at several feet! 
Figure 83 Isometric view of the overallunit 


Glue on the CS1 charge shield plate to pre- 
vent premature sparking to the metal heatsink 
of the module. Also, stick on the rubber feet. 


The unit is perfectly usable. However, you 
may want to enclose it in some sort of plastic. 
box. Always use good ventilation and make 
sure the box is large enough or about 1'/: 
times the diameter of the rotor. 


8. Find a suitable location, such as a nonmetallic 
to place the unit on. Place the rotor 
blade on the pin and verify its unobstructed. 
Then connect the grounding lead to the recep- 
tacle mounting screw and plug in the T2 
adapter. The rotor should begin rotating and 
quickly reach a high speed. 


Notes 


ons are now being emitted into the air and can e 
be detected by holding a fluorescent tube or a small 


on indicating lamp (LAT) near the unit, noting a 
‘ashing, This must be done in the dark. You can also. 


place a piece of paper near the base of the unit and 
note the force field generated that tries to pull the 
paper. 
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Table 8-1 


Ret. # 
MODULE 


T 


ROTOR 
PN 
BEARING 


коте 


Negative lon Machine Parts List 


Description DB Part # 


Nepibe?lowd — DBMMOD2UKV. 
mode reworked 


Толык DE, SR nillamp DBY 12DC/5 
КҮ 


Metal fabristed rotor ови ROTOR 
Common plastic pushpin 

4632 ead аны 

632 hex mat 


206 hinein. 
tw inch ick pie 


Small wire ms 


Four sek rubber fect 
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Kirlian photographs uses cot electron emission to 


expose a photographic film, Cold electron emission is 
the result of ele 


ating in an electric field. 
ted electrons ionize the air and recom: 


These accel 


binc producing ultraviolet light that is mostly invisi 


ble to the naked eye. This phenomenon is commonly 


known as corona. Many living objects are claimed to 
emit this radiation that will vary according to the 
health and condition of the object being exposed. 


This in itself is no 


Subject to scientific research in 


material analysis. А more “psychic application" сап 


be seen in the practice of radiation being referred to 


as an aura and being dependent on other more meta- 


physical functions This project describes a simple 
‘method of producing Kirlian images of small objects 
and is an introduction to those who want to explore 


this interesting fiel Kirlian imaging ranges from the 


Psychic to materials analysis Often it is used for. 
experiments in which it is claimed that objects all 
possess а unique aura signature. This depends on the 
subject's mental makeup and condition st the time. 


Basically it is a form of corona discharge that oceurs 


asa precursor to a dielectric breakdown by most con- 


ductive objects when placed in a high-frequency, 


high-voltage field. Corona i for 


n of electrical leak 
‘occurring without actual air breakdown such as а 


spark discharge. A corona discharge possesses ultra 
violet 


nissions that easily develop film and thermo- 


graphic paper, producing an imag 


print 


This is an intermediate-level project requiring 
basi electronic skills and one ean expect to spend 
$25 10 $50. All parts are readily available, with spe- 
<ialized parts obtainable through Information Unlim- 
ited (vwwamizingl com). The parts are listed in 
Table 9-1 

The system is simple and built from readily avail 
able p 


rts (sce Figure 9-1). The builder may deviate 


from what is shown as long as the basics are adhered 


to. The system requires a high-voltage, high 
requ: 


су module, as shown in Chapter 10 where 


it will be used to supply the burning plasma for the 


plasma pen projec 


Figure 94 


А complete unit 
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‘Solder connection to copper plato 

must be on the edge зо as not to 

interfere with placement ofthe fim Driver module from chapter 10 
and holding frame coer 


7 а 


А00 Copper Lond of foil electrode" 
o hat me 42x4 ровам ELECTING 


A PLATE ie not tnm i this view WRFLEX 
ee „м “SOLDER, 
SILICON 
50 RUBBER 
n 
e: PLASTICPLATE 
" Enhancer 
wall adapter 

12 volt grounded Push button control switch. Sleeve in rubber 
tubing to prevent annoying radio frequency bums 

маг ing to p ‘ying quency 


T Hl 


E] 


Figure 9-2 Isometric ofthe image base and charge plate 


idea to cover the entire body of SI except the 


Assembly Steps plastic actuator: any contact to metal will 

result in small, very annoying burns. The wall 
Ifyou are a beginnen, itis suggested о obtain our adapter recommended has a third pin being 
GCATI General Construction Practices and Teh an isolated ground for the high-frequency 
niques This informative literature explains basic retum. 


practices that are necessary in proper construction of 
lectromechanical kits and is isted in Table 9-1 


Testing Steps for the Circuit 


1. Assemble the driver module. as shown in 


ures 10-2 and 10-3 in Chapter 10. Verify 
proper operation before using These steps usually will not require any special test- 
2. Assemble the image bases shown in Figures “#eatipment 
9-2 and 9-3. The dimensions as shown are not 1. Power up the unit and activate $1. Place your 
critical finger on the insulated plate and note a bluish 


corona discharge occurring under your finger. 
You may feel some heat or a tingling sensa- 


Mount the driver module and solder the out- 

put lead as shown. Route the input and high- 

voltage return lead to the ENHANCER tion. Try this for only up to 20 seconds. 

2. Obtain some thermogeaphic fax paper and 
place it on the dielectric plate. Place your fin- 
ger on the paper and energize the circuit for 
10 to 20 seconds Yo 
the paper. 


4. Wire the pushbutton switch ($1) to the wall 
adapter transformer (T2). The output wires of 
Т? are polarized with the lead containing the 
white trace, usually the positive. It is a good 


will note an image on. 
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Soker 
Few Silicon rubber 


[EX 2X Vs pace of pasic 


Enhancer Plate 


Dieiecric 
plate 


Photo paper or tim 
` 


Electrode 


Base 


Figure 9-3 Image base and charge plate 
n with a metal object such as a coin 

the enhancer 
оп the object. Push the bution for 5 to 10 sec- 
‘onds and note an image forming. 


3. You can upgrade your image to an actual 
photograph by using actual camera film. The 
old Polaroid 600 or other similar instant film 
will work. You must work entirely in the dark 
to avoid film exposure to any ambient light. 
"The objective is to place the film on the 

h the object to 

be photographed and the enhancer placed 

on top. 


dielectric plate along wi 


Notes 


‘You will note that a few variables here can affect per- 
formance: the output voltage of the driver module 
and the dielectric plate's thickness and dielectric. 
properties The dielectric plate is important because it 
must form a high enough capacity between the object 
and the contacts to allow an adequate corona current 
to flow to create an image. The thinner the plastic 


Flexible test probe lead 


денеа 3j x 2. plat rii rame to hol 
‘im and fax paper i place on dielectric plate. 
Fabricate пот | plasic strips and que at 


dielectric plate, the more corona current. However, 
you must not allow a breakdown to occur by using 
‘material that is too thin, as this can produce a painful 
burn, 


Many different sources of information, including 
some excellent books, are available on the applica- 
tions, methods, and uses of Kirlian photography. You 
are encouraged to continue to investigate this 
‘unusual electronic phenomenon, 
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‘Table 9-1 Kirlian Imaging Parts List 


Ret 
DRIVER 


Rase 


COPPER 
ELECTRODE 


DIELECTRIC 
PLATE 


pLasnic 
PLATE 
TAPE 
FEET 


т 


FRAME 
PIECES 


WRFLEX 


E 


ocan 


Chapter Nine 


Description DB Part # 


Driver module DIS MINIMAX 
from Chapter 10 


6 так psi ресс. 
formed s shown in 
Figure 32 


4 x nc thin pice 
ара 


5x 5% 2inch piese of 
polypropylene sheet DB# POLY) 


232 x -inch plate plate 


Four inches of neh 
solderable metal sticky tape 


Four sieky rubber feet 


Izvoli, Samp bee D015 
повар 
Sith hid pin 


Four strips of inch pli 
to fabricate the frame ae 
shown in Fires 


12 inches of lexible test 


Push-button switch reworked 
as shown 1o prevent buras 


General construction DUE GCATL 
practices 
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Plasma Etching 


А plasma pen uses high frequency. high voltage to 
burn or eteh permanent markings into many different 
materials (see Figure 10-1),With a little practice, the 


te many intriguing designs of fine, lace 


like etches Names and other text can easily be etched 


into almost any organie material. Wood, paper, plas- 
ties, pumpkins gourds, eges and leaves can all be 
marked with fine and fancy designs or inscriptions. 
The pen's other applications include Kirlian photog- 
ару, aura enhancing, and magically lighting house- 
hold fluorescent and neon tubes all without any 


connecting wires, providing a great magic act. You 


can also use this for plasma experimentation or even 


This is 


intermediate-level project requiring 


basic electronic skills Expect to spend $25 о $35. All 


Figure 10-1 


Photo of assembly 


Burning Penz 


parts are rea 
obtaimabl 


ly available with specialized parts 
rough Information Unlimited 


(ww wamazing].com),and all of them are listed in 


Table 10-1, 


The system is shown in two parts: the power drive 
and the pen or etching section. These are connected 


suitable, exible, high-voltage wire, The 
power driver consists of the electronics module and 


the internal batteries for portable use. A jack is p 
vided for external use from a 12 VDC wall adapter or 


another suitable source. This section is housed in a 


closure with plastic end caps as shown. 


Driver Circuit Description 


The circuit is a frequency, high-voltage oscillator that 


consists of transistor Q1 connected as a simple oscil 
lator where its collector drives the primary winding 
PRI of the resonant transformer T1. Feedback is 

obtained via a second winding (FB) and fed to the 
1د‎ 


Resistor R2 biases Q1 into con 


base ugh a current-limitin 


resistor (RI). 


tho oscillation (see Figure 10-2) 
Capacitor C3 speeds up the turn-off time of O 
while resistor R3 and capacitor CS provide a filter to 


TI. Resonating capacitor C4 resonates the transforme: 


Chapter Ten 


to around 3 
limits the short 


Figure 10-2 Circuit schematic 


KHz. The current limiting inductor L1 
iruit current to а noncatastroplic 


value, and capacitors C1 and C2 bypass any signal 
to ground, 


Driver Circuit Assembly 


Lay out and identify all the parts and pieces 
Verify them with the parts list, and separate 
the resistors as they have a color code to 
determine their value. Colors are noted on the 
parts list. 


Obtain the available printed circuit board 
(PCB), as shown in Figure 10-3, or fabricate a 
piece of perforated circuit board to the PC as 
laid out on the PCB. Note the size of the PCB 
is 314 X 1% inches and contains the silk 

e that shows the positioning of the 
mounted рагы. 


4 


Ifyou are building from a perforated circuit 
board, it is suggested that you insert the 
‘components starting in the lower lefi-hand 
corner, Pay attention to the polarity of the 
capacitors that have polarity signs and all 
semiconductors Route the leads of the com- 
ponents as shown and solder as you go, cut 
fing away unused wires Attempt to use 
certain leads as the wire runs and follow the 
foil traces on the drawing as these indicate the 
connection runs on the underside of the 
assembly board. 


Insert the components as indicated by the 
silk screen printed identification numbers and 
compare this with the bill of materials. Attach 
three (cinch, 622-20 leads as shown for the 
input power (P1, P2) and an external high 
voltage return, Also attach a high-voltage lead 
to the output as shown. Note that this lead 
must be selected for the required length. Use 
a silicon, 20-kilovolt DC wire or an equivalent 
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Note the ground lead that conneets to the 
metal frame under the screw head as shown, 


Double-check the accuracy of the wiring and 
the quality of the solder joints. Avoid wire 
bridges, shorts, and close proximity to other 
circuit components М a wire bridge is neces- 
sary, sleeve seme insulation onto the lead 1o 
avoid any potential shoris 


Cut the metal bracket (BRK1) from a piece of 
(962 sheet aluminum and make the final 
assembly, as shown in Figure 10-4. Note that 
the metal tab of O must be insulated from 
the bracket as shown on the mounting 


scheme. This piece is also the heatsink for O1. 


High voltage return ——— 


Driver Board Testing 


т 


step will require basic electronic laboratory 


equipment. A 60 MHz oscilloscope is suggested 


nıc3 


Obtain a 12-volt DC source, preferably with a 
volt and ammeter. Leave the output leads as 
‘open circuit and apply power. Note a current 
draw of less than 250 milliamps И you have a 
scope, observe the waveshape at the collector 
of Ol,as shown in Figure 102 

‘Contact the high-voltage output lead to the 
bracket and note that you can draw a inch 
arc with the input current going to 1 amp. This 
completes this module. 


ELT 


Frame ground lead HVoutput 
Figure 10-3 Assembly board 
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Sample Demonstration 


1. Obtain a4 х 6-inch square piece of -inch 
masonite plywood, as shown in Figure 10-6. 
Moisten it with a sponge and place it on top of 
an approximately equal-size metal plate 
attached to the ground lead. 


2. Contact the surface with the plasma pen and 
note the burning action. Experiment for the 
best results with other materials. 


Note that your pen will light fluorescent lamps in 
your house just from its proximity to them, and it can 


SW Nylon screw 
also be used for Kirlian photography. 


d 4 мол ener betwen G1 am panel 


Q1 mounting scheme ^ 
dor insulating ВЯКІ bracket 


Figure OU isomeiri of assembly 


Mechanical Assembly 


You will need some basic cutting tools for the 
following steps. 


1. Fabricate TUB2, as shown in Figure 10-5, and. 
then make the caps CAI and CA2 for passage 
of the output leads and for switch S1, jack J1, 
and indicator lamp LAL 


Insert the components and wire them up as 
shown. Note the current-limiting resistor R10. 
The exiting leads should be tied in a knot to 
relieve any strain. 

3. Assemble the pen section as shown and solder 
the lead to the brass POINT. Shim the lead. 
and POINT, and mechanically secure them in. 
place. 
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‘Sich St selects ether internal batteries or extamal 12 volts, jack J1 is forte externa 12 vois. LED 
indicarea when to system « powored up. Resistor RI levis the LED curent These components ara 
mounted on he rear cap САР? 


8 2 
as NY 
M 1 ре be ‘enclosure. Use #24 vinyl hook-up 
udo fi) ал 


Hight oum. 


Tha POINT can be a 1/5 0 14 brass rod that can be soldered lo, The SHIMS can be rubber ting hat 
tin relieve and positon tne fed ead end burning pot TUBE can be a 8 ameter plaste tuba. 


Figure 10-5 Final enclosure and wiring 


m | ra vat adapter is a grounded 12 vo, 1.5 
amp for external power or use BAA 15 
"rot alkaline or internal use 


METAL PLATE 


For optimum performance, use a piece of manson, thin wood ЁК. 
Place on top oF metal plate connect to the high-voltage ground lead 
____ You may moisten tno beginning area to start te etc, 
Figure 10-6 Sample demonstration 
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Table 10-1 Plasma Etching and Burning Pen BRKT Creste mshonn in Figure 104 
Foe Lr TUBE2 — 12x 2-inch ID schedule, 40 PVC 
СЯ 
Ret # Descration DB Pat # тил bse vein ID length of phate 
LI 20 ohms, 1 watt (red-red-hr bane 
b FEN CAL2 Two matine Havendcapstor 
во Uk emt red) тен 
» нод POINT x 3inch brass red filed to shape 
e1 omer, 250 veria 
leet capacitor ull d 
5 [occ M E СЕ 
e _068-mierofarad, SI-volt plastic 92 пом 
Ке Shs EASE wry holder 
СОЯ ас. айаннаан OUO) 
ti gs pee cao soa geste 
€5——_pePmitfund. Iac plaste " oM 
«аран (473) i i a 
WRU dich укор 
[E 
sapor ora ineke pola [m 
pon Mirage re 
© MIENIST TOZD power tab NPN BONN?! Assembled high voltage module 
he (eee iene 103) Dm EON 
т ‘Special high-frequency transformer DR 28K089 S de л EBD 
WRM OO Minh 22D vay ed 
hookup vire 
HOSIC MTC prints crei hoard arose 
a ли eh a pr 
pes пм мтс 
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Chapter Eleven 


e ee = 
Нош to Elect 


tify Objects 


and Vehicles 


Figure 11-1 shows two board-level devices capable of 
producing electrical shocks The larger circuit gener 

ates low-energy, 20,000-olt pulses similar to an auto: 
motive ignition system. Although these pulses are 
nonlethal, they сап still be very painful when contact 


The smaller circuit generates a steady S-milliamp, ow 
current at 2,000 volts. By itself, itis not lethal but. 

again can produce a painful shock. И the output is 
allowed to charge a capacitor to а sufficient energy 
level, then the rules change and a potentially lethal 
situation exists, This level usually is any value over 25 
computed from W (joules) = half of C 
capacitance in farads) x V? (in volts) that the 


joules a 


capacitor is allowed to charge too. 


Figure tl 


Photograph of devices 


Caution: The use of electrification to prevent 
human intrusion i illegal. This application is legally 
referred to as "man trapping.” Consult legal advice 
this if human contact is inte 


Warning: Never expose any person weari 


pace: 
maker or having a known physical condition to any 


Data shows how to use several shocking systems 
with different types of outputs and applications. Even 
though the energy levels may be well below dangerous 
levels, secondary reactions can cause severe injury 
Use caution if intended for human contact, and never 
connect the DC output version to a capacitor as a 
lethal charge may exist 

The following information is intended to serve as a 
ide to those contemplating using our equipment or 


other devices capable of producing a mild, severe, or 
possibly lethal electri shock. Any device of this 
nature, it used against people, may be considered a 
potential weapon, Remember that what may be a 
mild shock to one person could be harmful to another 
Secondary effects, resulting from involuntary action. 
must also be considered, 

The devices sold аге intended for laboratory 
experiments or for usc against animals They should 
only be used for intimidation purposes to prevent an 
encounter, Human contact must be totally justified, 


as serious consequences can result from the illegality 
ot their use, 

Even though our electronic devices provide an 
average current below what is considered lethal to the 
average person, circumstances such as a person's heart 
condition or other physical parameters can influence 
both the immediate effect and after contact reaction, 


‘Table 11-1 shows certain effects from various. 
electrical currents Remember that the indicated 
current must have an appropriate voltage behind it to 
flow through a given resistance, sueh as the human 
body. When working with sources that have storage 
capacitors (especially dangerous sources), опе must 
take into account the high peak current that can 
result for a period of time and result in possible 
electrocution И this duration of time is sufficient. 


‘Table 11-1 Electrical current scale 


Voltage. Degree of pain Examples 

юта Tein Statie eleetrie shocks 
d 

LoS ma Anpoyingto Spark plugs TV picture 
inta tabes trip current of GE 

Stoo Painful overy Oi burner ignition- bug. 
painful killers stun guns 

2o0  Vesypainfulto Neon sign transformer, 
possibly lethal old nuhe radios 

Shea  Posiblylethal  Low-powered 


total rarities capacitor 
surges oe hers 


озна “Lethal to deadly  Medinm-powered 
transiter роту 


power supplet. 


Smaa lamp Deadi.with — Elecirše chair, 220-voit 
p sulla second house current under 
К ern спашава 


Supplementary Electrification 
Data and Information 


The following information explains how to place an 
electrical charge on an abject to protect against animal 
damage, intrusion, or theft, and the construction of 
several energy sources is referenced. These must be 
treated with caution and never be used on human 


beings without proper discretion due to potential 
injury or electrocution. Accidental contact must also 
bbe avoided. Many laws unfortunately are made to 
protect rhe criminal and therefore any attempt made 
to protect oneself or property using these devices 
‘could result in а suit by the criminal if he or she can. 
prove injury: 

‘The methods for electrifying objects and areas will 
be shown as several examples that the user may adapt 
to his or her own needs. To successfully electrify, an 
object requires the following conditions to exist. Note 
that the following pertains to flowing electric current 
and not to static or super-high voltages. Figure 11-2 
provides the basie explanation. 


= The object of contact must be of a conductive 
nature such as metal, conductive paint, or wet 
ground, 


* The subject (the intruder or animal) must 
supply the link to complete the circuit; that is, 
his or her physical extremities must come in. 
contact with the object, along with a second 
‘common surface such as the around, water, or 
another object anticipating simultaneous con- 
taet. No current flows unless contact is made 
to complete the circuit by the subject physically 
touching the object. 


^ CThe electric current flows from the “lead of 
SOURCE to the — lead. In doing soit flows. 
from the object to the point of contact by the 
subject to the ground and back to SOURCE via 
the — lead. This produces a current flow through 
the subject, developing an electrical shock. The 
severity of this shock is dependent on: 


* How well the ground will conduct this 
current (wetness, mineral content, and. 
m 

+ The electrical parameters of the SOURCE, 
that is the voltage and available current to 
support this voltage 


"The source of electrical energy is a form of a power 
supply made to generate a sufficient voltage to force 
the desired flow of current through the subject when 
contact is made. This can take on many different 
forms depending on the applications and the desired 
results Ifa system was built to kill a human being, a 
power supply with a current supply capability of 4 to 
20 amps would be necessary to support a voltage high 
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Hol lead 


SOURCE 


Object must be 
insulated from 
ground 


4» 


Contact points 


4 


Metal grounding stako 


Figure La Electrification principle 


enough to cause this current to flow, usually several 
thousand volts (These parameters are similar to 
those used in electric chairs.) Currents of more than 
‘ho of an amp are considered lethal to the average 
human under certain circumstances, "im of an amp. 
produces intense pain, and "Ама of an amp is felt with 
no difficulty and is very annoying. 


Metal can 


Ground should be moist, 
with vegetation such as 
grass or can be sections 
of wire pieces (simulated 
ground) for dry areas, 


Figure IS 
similar object 


Elccirification of a garbage can or 


Special pulse-type energy sources, similar to 
capacitor discharge igni 


ıs can be used relatively 
safely as peak currents are high, yet the average is 
low A source ofthis type is the pulsed model described 
in this project. This source is capable of generating. 
the high-peak current pulses and maintaining a sub- 
stantial voltage on the body of a vehicle in spite of 
leakages due to stcel-belted tires and so on. The 
source is also relatively safe to exposure but will pro- 
duce moderate shocks, With these parameters, one. 


Height about 4-5" 
depending on target 


апта! 
— Garden plot, etc. | 


SOURCE 


Insulating poles 


UT 
Чу wood laste, өк. 


Metal stake in ground. 


Figure Ik Electrification of a small rea. 
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Chapter Eleven 


can get an idea of the size and rating of the source for 
a particular application. 

The following examples, hopefully, will apply to 
most situations Figure 11-3 shows how to electrify 
garbage cans against annoying animals. One can see 
that the condition of a common contact or ground 
system is important because the current must also 
flow through this medium. 

Figure 11-4 shows how to electrify a small garden 
area using plastic stakes with slots for wires that are 
pushed into the ground. Try to prevent wire droop 
‘and possible contact with the ground. Watch for fire 
hazards and proximity to dry vegetation if using a 
high, average сштеп! source. 


Figure 11-5 shows how to electrify the ground of 
an area and protect it against annoying animals Use 
420 wire ав shown with the space and size dependent 
‘on the animal and area. Anchor the wires in place 
with small stones The ground must be dry and non- 
conductive, or use an insulated rubber or plastic mat 
Please be aware that this project should only be used 
with a low-energy pulsed system or a hand-cranked 
magneto. Do not create this system if you have a 
heart condition 

Figure 11-6 shows a prank, but this is only to be 
done using a low-energy pulsed system or a hand- 
cranked magneto. The victim stands on a rug to open 
a door and zap! You tum the power on. 

Figure 11-7 shows the electrification of a fence. 
This method is for educational use only. as serious 
injury ean result either from the electric shock or the 
physical reaction, The intended use would be for mili- 
tary or other high-security situations 


SOURCE 


Figure I. Electrification of the ground or 
protected areas 


SOURCE 


Lone 


dampened 


Figure IS Door knob prank 


The object here is to electrify the top-most wire of 
‘a chain-link fence, as anyone attempting to crawl over 
will no doubt come in contact with the top wire. This 
isa very effective method and can cause severe injury 
and even death from electrocution or physical injury 
from falling The best method is to simply replace the 
original top-most wire with a standard, electrical farm, 
fence insulator, as shown in Figure 117. The wire is 


Charged we 


Figura ишш of a clik ors fei 


lose up showing electric 
Тепсе пег and tac 
method 
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Caution! Ground return 
of secondary usually end 
Point grounded. Do not 
use against people! 


Figure П.В | Circuit of power supply source for animals only 


then just strung to these insulators using standard, 
electric farm fence techniques and is either connected 
toa farm-type power source such as an electric feni 
charger or a higher-powered source, The latter pres- 
ents a dangerous choice and should never be used in 
anormal situation. 


Danger! Do not use a transformer with a short 
circuit current in excess of 9 milliamps. 

Figure 11-8 shows using a current-limited. 
transformer powered by 15 VAC. The following are 
suggested power sources for the circuit shown in 
Figure 11-8, 


АК: —4 KV, 9 ma, 115 VAC, current- 
limited floating secondary Database #4 
КУША 

GKVI02-TI 65 КУ,20 ma, 115 VAC, curren 
limited floating secondary Database #6 
КУА 


Steering wheel 
(view of underside) 


S 


Figure T8 Electrification ofa steering wheel or 
similar object 


You will need a three-wire grounded power cord 
and a switch available from most hardware stores. 
Connect the connection to common using standard 
PVC or plastic hookup wire, Connect the + connec- 
tion via a high-voltage ignition wire available from an 
auto supply house. A weatherproof system is 
required when installed outside. 


Figure 11-9 shows how to electrify a steering wheel 
or a similar object, The project is intended as а theft 
or unauthorized use deterrent, Use a low-energy, 
pulsed, high-voltage source. 

"The subject sits in the scat and activates the pressure 
‘witch to the source. When he grabs the steering 
wheel, he experiences a mild pulse-type shock between 
his hand and rear end. The voltage return is via metal 
springs in the seat. To create this project, please follow 

steps: 


1. Tape some thin, bare wire on the underside of 
the steering wheel. Secure it with small pieces 
of tape, wax, or silicon rubber. 


Hooke 


Conductive wires 


Protected area, doom 
pathways, ot. 


Figure 1110 Space or field electrification 
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sat 


© [GROUNDING CH; 


HY wre 
Feed through bushing ff trom source. 


“Trunk body of Insulating block for 


vehicle ‘connecting and strain 
relieving chain 
‘Small grounding chain 
HV SOURCE 


Enlarged view of chain connection 


INSULATING PADS 


A reasonably safe yet effective electrification power source is the 
pulsed version shown, with a standard automotive ignition coil 
replacing the small trigger coll This approach lengthens the pulse 
ta overcame the electrical capacity of the vehicle body and provides 
а better overall effect. 


Figure 11 


Run a concealed connecting wire up the 
steering column to the bare wire. This wire 
should be insulated and connect to the output 
of the source. 


3, Conceal an activation switch as desired and 
don't forget to de-energize it before entering 
the ear. You may want to rig up a pressure- 
sensitive switch on the seat so when the thief. 
gets in the unit it activates before he starts the 
‘car. Important caution: The unit must be acti- 
vated without the car being in motion or serious 
accidents may result 


4. The use of our pulsed low-power source is 
suggested. 


Figure 11-10 shows how to protect an area, doorway, 
or paths using space or field electrification. Hanging 
supports use ultra-thin steel wire for strength or 


weaker magnet wire, 


Hang weights 8 to 12 inches above the ground, and 
use elasties or O-rings to secure connections lo the 
ground points The actual installation will depend on 


the environment and the voltage used. The source 
should be а low-energy. pulsed source that сап be used 
against animals when their paths of travel are known, 
Figure 11-11 shows how to electrify any vehicle 
using an automotive ignition сой in place of the pulse 
coil. Coils are available through amy automotive supply 


Electrification of a vehicle or similar object 


А remote switch must be mounted so that it is 
accessible from the outside of the vehicle. This may 
be actuated via an insulating object such as a plastic 
comb or something similar. An override switch may 
be installed to actuate this system while one is inside 
the vehicle in order to discourage certain encount 
involving contact while driving or stopped at a light 


The suitable method for connecting to earth ground 
as the common terminal is accomplished via а ground 
ing chain. This is shown strain relieved via a plastic 
insulating block, The user is asked to use his or her own. 
enuily to create other methods of implementation 


Insulated platforms for wheels should be used if 


the tires have steel-belted radials or if roads are say 


High-wolage out 


САРІ 


High-vottage 


Remove cap lo relurn wire 


instal batteries 
Control leads to switch 


Figure 140 Enclosed pulsed electrification device 
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‘These platforms are intended for storage or long-term 
parking situations 

Contact the factory for information regarding a 
serious automotive deterrent using а high-energy 
discharge system to be able to support the voltage 
necessary to overcome tire leakage and so on. A sys- 
em of this type was sold to a Central American 
country to protect personal when in hostile arcas. 
‘Very painful 5 joule pulses were generated betweet 
the vehicle body and ground. It would be very "politi 
cally incorrect" i it were used in this country. This 
system produces high-current pulses of several tens of 
‘amperes for short durations This is necessary as most 
tires offer considerable leakage at these high voltages, 
and a steady-state supply would no doubt burn off. 


the tires and be very lethal to the perpetrator. 


Assembly of Suggested 
Power Sources 


‘The pulsed version shown in Figure 11-12 can also be 
е trigger for triggering spark 


ical igniters, Kirklian photogra- 
phy, and for electrification in animal control. The unit 
is housed in a tubular enclosure and powered by 
built-in batteries or by an external 12 VDC wall 
adapter. The device produces 20,000-volt pulses for 
electrifying objects fences and so on. Dual-mode 
operation produces low-energy pulses of {2 joules at 
a repetition rate of 30 per second or medium-energy 
pulses of 2 joules at a repetition rate of 4 per second, 
The continuous version generates a steady, 
high-voltage device intended for research, capacitor 
charging, shocking animal pests, and small insect 
killers 
Caution: The usc of cleciriication against human 
intrusion is illegal, Consult legal advice before using 
if human contact is intended, 


Warning: Never expose any person wearing a pace- 
maker or having a known physical condition to any 


form of electrical shock. 


Danger! Never charge a capacitor and use it for 
shocking humans, Energy storage over 5 joules can 


produce extremely painful shocks and over 25 joules 
сап kill! Even though the energy levels may be well 
below dangerous levels secondary reactions can 
cause a severe injury. 


Circuit Description of Pulsed 
Shocker 


A high-frequency, sel-osillating inverter circuit 
comprised of switching transistor ОТ and stepup 
transformer Т1 produces a high-voltage high frequency. 
at the secondary winding. This high-voltage AC is 
rectified by diode D1 and charges up storage capaci- 
tor C3 or C4 through isolation resistor R3. When this 
voltage charges up to the breakdown potential of 
SIDAC (SII), the energy stored in the capacitors is 
“dumped” into the primary of the high-voltage pulse 
transformer T2, producing a high-voltage pulse at the 
output terminals (see Figure 11-1 


‘The oscillator circuit utilizes a winding on TI to 
produce the necessary positive feedback to the base 
of O1 to sustain oscillation. Resistor RI initiates Q1 


1o turn on while resistor R2 and C2 control the base 
current and operating point. 

A charging circuit consisting of the current-imiting 
resistor RA and rectifier diode D2 allows external 
charging of battery ВІ when nickle cadmium (NiCad) 
or other rechargeable batteries are used. 


Construction Steps for Pulsed 
Shocker 


Ii you are a beginner it is suggested to obtain our 
GCATI General Construction Practices and Tech- 
niques. This informative literature explains basic 
practices that are necessary in proper construction of 
<lectromechanical kits and is listed on Table 11-2, 


1. Lay out and identity all the parts and pieces, 
and check them with the parts list in Table 
11-2. Note that some parts may sometimes 
vary in value. This is acceptable because all 
components are 10 to 20 percent tolerant 
unless otherwise noted. 


Some kits contain a length of insulated wire. 
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Figure 13 | Circuit schematic 


‘This must be cut, stripped, and tinned accord- 
ing to where itis used, 
2. Assemble the board as shown in Figure 11-14. 


Insert the components into the board holes as 
shown, proceeding from left to right. Note the 


я polarity of the components 
0 
> — Note Certain leads of the actual components will be 


used for connecting points and circuit runs. Do not 
cut or trim them at this time. It is best to temporar- 
ily fold the leads over to secure the individual parts 
from falling out of the board holes for now. 


3. Verify the wiring, proper components and 
polarity to the schematics. Check for cold sol- 
der, excess solder, and bare-wire bridge shorts. 
Now the unit is ready to test. 


Test the unit as per the following 


S| Ses 
Seme- Stor 
Test Point at) 


Position the hare end of the ground return 
lead (GRD RIN) to allow a = to inch 
ай gap between the output pins of T2. 


Connect 12 volts from a bench power 
supply or use eight AA NiCads at 1 

volts each or eight AA alkalines at 1.5 
volts for 12 volts 

Note with 52 open a fast pulsing action 
will produce a thin, bluish discharge. This 
сап cause a very mild electrical shock and 
could be safely used within reason as a 
prank. 

Note а thick, stow pulsing discharge when 
S2 is closed. This ean produce a painful 
shock and is intended for use against 
animals 

"The current draw with the unit properly 
‘operating should be approximately 250 
milliamps. 

Check the power tabs of both Q1 and. 
‘SIAC. These should be cool to warm to 
the touch. 
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This device can produce up to 10,000 volts when used with the орі! multiplier circuit shown from а 9 
ta 12 volt battery pack. Output is continuous and can be used to chafge extemal capacitors. Output is 
1. 5KV with the single capacitor and diode at a curent of та. 


Carefully cut and strip the high votage 


‘output wire as shown, Tin this lead as 
à d D1 is soldered to this wire. 
This step shouid not be done it you are 
using the alternate circu board 


PAS, эортогел as отапа fl lengn leac s 
required 
— F 
12 vde input n 
———— 
E 
Grd retum 
E 
NOTE: Secure components 
with RT. sileon rubber. 
TOP VIEW Output is 2 KVDC with 
12 VDC put 
GRO RTN 
лг 


Alternate approach using perforated board 


c2 
— 
о; Hy OUT 
ae 1010 12 KVDC output 
Optional HV mutipler GRO RIN 


WRI 24" #20 Hook up vire. 
Рат 1X4" 1 Grid perfboard 

Note 4 stages shown can produce 10 
1012 к! 


Figure IIS Construction of continuous shocker 
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G. You may verify proper operation using a 
scope, noting the waveshapes as shown in 
Figure 11-13, 


Notes Pulsed Shocker 


Input is shown operating with eight NiCad cells in 
series for a total of 10 VDC. The unit, however, reli 
ably operates within 8 to 14 VDC. 

A simple remote switch, S1, may be installed in 
series with the negative or positive of the battery 
ead. This is left to the builder to fit his or her needs 
when finally packaged. 

"The unit may be housed in any suitable enclosure. 
A suggested method is to place it inside a PVC tube. 
You may fill the enclosure with melted paraffin wax. 
"This will allow operation in moist environments while 
still allowing the unit to be easily unsealed should a 
problem or change occur 


Ros IF 
SEE ieai ape 


Figure 116 Shock ball joke 


Construction of Continuous 
Shocker 


A continuous shocker device is shown in Figure 11-15, 
and shock balls can be made by obtaining a small 
rubber ball or а tennis ball, as shown in Figure 11-16, 
To create a shock ball, use a 01-amp capacitor at 2 
kilovolts and note that a larger capacitor would pro. 
duce a worse shock. Pieces of metal 


tape must be 
used to sandwich the capacitor leads, Cut a slit in the 
ball to insert and position the capacitor, and charge 
the ball by contacting à metallic strip with the contin- 
uous 2ilovolt source, Hold the ball without touching 
the metallic strips, toss it to a buddy, and watch the 
results, 


For a shock wand application, position a unit inside 
а plastic or nonconductive tube with batteries and a 
switch. Connect the output leads by sandwiching 
them under metalli tape for contact with the target 
subject 
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‘Table 11-2 Parts List for Shockers PRL 5X15 Lineh grid perforated 
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Electromagnetic 


gure 12-1 shows the eonstruction of a low-power 
pulse gun that will provide kilowatts of peak power 


quencies up to 100 MHz with harmonies, The 
unit shown is battery powered and uses a modified 


version of the hi 


voltage plasma generator shown 
in Chapter 7 of this book. A higher powered, more 

functional device is being developed in our labs and 
will bı he third book 
of this series is ava 


ady to be copied at the time 
able 


This is an advanced level project requiring basie 
high-frequency electronic skills A spectrum analyzer 
can be a very valuable too! in setup but is not neces- 
sary Expect to spend $50 to $100, All parts are read. 
ily available, with any specialized parts being 


available through Information Unlimited 


Figure 121 


Electromagnetic pulse gun 


Pulse (EMP) Gunz 


(www-amazingl com) as listed in the parts list at thc 
end of this chapter. 


Basic Theory Simplified 


The ability of a signal to disrupt sensitive circuitry 


requires several properties. Most micropro 
consist of field effect transistors (FET) operating at 

very low voltages. Once these voltages are exceeded, 
catastrophic failure becomes imminent, Forgiveness 
to an overvoltage fault is practically nonexistent due 
to microthin metal oxide between controlling 


ments Any overvoliage generated across these ele 
ments consequently produces permanent damage or 


с cases, causes deprogramming. To 
generate these dam 
Source requires a wave that can produce а sta 


T 


iting voltages from an external 


wave of energy across circuit aces, compo- 
al 


for the cir- 


nents and other key points The external sig 
energy therefore must be high enoug 
сиу geometry to be a significant part of ene 


the wavelength. Therefore microwaves hav 


"m 


rise times (high Fourier equivalents) and burst dura- 

tion help to maximize the effect. The energy required 
is great, as it must be sufficient to enhance d 
A good m 
cenergy/wavelength. A high-power pulse of 


amage 
sure would be the quotient of 


microwaves can be generated in se 
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Explosive Пих compression-driven virtual cathode A virtual cathode oscillator can also easily be 


oscillators and their generic relatives can produce energized from à small Marx impulse generating 200. 
sigawatts of peak power from only hundreds of kilo- to 400 kilovolts The fast current rise and high peak 
joules This is where a seed current is pulsed into an power can produce a powerful burst of microwaves. 


inductor and at its peak is compressed by a shaped. 
explosive charge thereby trapping the flux and creat- 
ing a source of high energy. The coil must be com- 
pressed both along its axis and along its radius using 
a high-detonation velocity explosive such as the VR fin IBERIA OS S 
eyclotrimethyltrinitramine, its derivatives PETN, or WEGEN rM 
some other equivalent energetic explosive, This (EMP), 

trapped Пих now produces an energy gain that is con- 

ditioned into the final peak-powored pulse of 
microwave power (HEPM) Flux compression like 
that of a nuclear initiation requires precise timing of 
the explosive chargers For flux compression, Krytron. 
switches or similar can be used i 
radiation-hardened Sprytrons that are used in 
nuclear initiations where ionizing radiation is pro- 
duced from the inherent fssionable materials 


Other methods include exploding wires where 
energy is allowed to flow into a LCR circuit and then 
is rapidly disrupted by the explosion of the feed wire 
asit vaporizes at near the peak injection current. A 


Microwave pulses are excellent candidates for 
damaging sensitive electronic circuitry. But much 
lower frequencies are better for disrupting power 
grids and other similarly sized systems, as now the 
lengths of the conductive elements are more co 
ducive to generating the high standing voltage waves. 
Obviously more energy is now required, as breakers, 
switches, and transformers require more energetic 
pulses 
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Circuit Description 


‘The circuit shown in Figure 12-2 shows a simple 
method of obtaining a high-power pulse with Fourier 
‘equivalents above 100 MHz. Even though the power 
and frequency are relatively low, close range effects 
are possible on many target circuits. 

The project uses a high-frequency plasma source, 
which is converted to a direct current charging source 
and is short circuited functionally by the use of loss- 
less reactive ballasting, This means that the capacitor 
сап be charged without the use of an energy robbing. 
resistor, as only the real part of the complex current. 
is seen by the battery supply. 

The modified source now supplies a current 
charge to the reservoir capacitor (C1) to a value 
where the spark discharges across SGI. Current 
through 1.1 rapidly rises and rings along with the cir- 
cuit and lumped capacitance (Cint). Spark gap S 
must turn off and allow the energy to circulate in the 
discharge in order to generate a resonant peak of 
power that is now coupled into the system emitter. 
Experimentation of the gap settings is necessary to 
‘obtain an optimum effect. 


Circuit Assembly 


1. Fabricate a piece of Lexan plastic or G10 cir- 
cuit board, as shown in Figure 12-3, to a7 x 2 
inch plate for PLI. Locate the two tinch 
spark-gap-holder (SGH1, 2) screws holes as 
shown, The holes are spaced 2s inches from 
опе another. 


2. Forma three-turn 1-inch diameter coil (L1) 
from "sinch sheet copper or #14 solid copper 


wire, as shown in Figure 12-4. Note the leads 
as attached to the capacitor (CL) and the end 
gap holder. 


3. Connect an output port at the junction of CL 
and L1 as shown. This point is now considered 
the output and can be connected to the radiat- 
ing emitter. 


4, Conneet it to the converted plasma driver in 
the manner shown in Chapter 7 to the genera- 
tor (see the schematic Figure 12-2). Note the 
added diodes D1 and D2 for converting the 
‘output to direct current 


5. You will note а сой (L2) connected in series 
with the output lead. This inductor tunes out 
the capacitive reactance of the lead and the 
end capacitance. Experiment using a radio 
wave or absorption wave meter to determine 
the resonant frequency of LUCI. Select a 
value for L2 to provide maximum radiation 
from a distance. 


6, Experiment on various electronic devices and 


observe the effects at various distances, 


Notes 


А low-cost spectrum analyzer would be a great aid in 
setting up this system. Please note this is a low-power 
device intended as an introductory project for those 
desiring to experiment with shock pulse and EMP 
research, Several more functional and sophisticated 
devices will be featured in the next book in 
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Figure 12-3 Generator board bottom view 
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Figure 124 Generator board Бопот view 
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‘Table 12-1 EMP Gun Parts List 
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Description DB pant # 
Three 47K, Lat 

resistors (ерига) 
connected in series 


Two 16 KV. 10 ma 
faet recovery 

тикле 

po Die vas 
Smti SKV 

stripline capacitor DBAUSMISKV 


Inductor um, 
Linch diameter use 
i2 copper wire 


Inductor wind as 
елей inter 


eo x 1 inen pere 
tungsten electrodes DRETUNGLATR 


ЕЯ 
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This project shows how to build a powerful microwave 


transmitter intended to be a useful laboratory resource 


ог asa device for disrupting bothersome stereos, 
boom boxes and other annoyances perpetrated by 
inconsiderate hip-hop miscreants. This chapter was 
prepared by Dr. Barney Vincellete, who holds several 
doctorate degrees in the electrical sciences It is a 
very useful tutorial involving the design of a microwave 


system, going into basic mathematical details for 


those who are interested, The system can be built 
from the parts of a microwave oven. 


Warning: The project uses dan, 
volta 


rously high 


s and can be a radiation hazard at close range 
if not used with protective shielding This is an ad. 
vanced project intended for experienced builders 
and must not be attempted by anyone unfamilie 
with high voltages or high-power radio frequency 
гешу. 


Microwave cannon 


Figure 131 


The microwave cannon consists of three parts: the 
parabolic reflector horn, the electric field focusing 
lens, and the magnetron. The horn focuses the mag- 
netic oscillations that circumscribe the magnetron 
antenna into a narrow beam in order 


the rad 


yn into a two-dimensional space. It also 
prepares the electric field oscillations for the lens to 
‘concentrate the radiation in the third dimension, 


Because the electric field and magnetic field are 
orthogonal, calculations upon them and the modifica- 
tions that we will perform upon them can be done on 
‘one without altering the other 


ng the horn, we will assign the Cartesian 


coordinate system with the z axis along the longitud 
nal axis of the horn; that is, the z axis will occupy the 
center of the shaft of radiation that will be fired into 
your cultural tyrants’ stereos, The Poynting vector 
Will be on the 2 axis, and the x axis will be directed 
horizontally to the left and right of the z axis Tho x 
axis will, during the calculations for the shape of the 
horn, by 
endowed with a positive value whether it 


еп sm absolute value: that is it will be 


the left or right of the z axis This is because its values 
will be the square 


oot of x squared, and it will be 
symmetrical to the left and right of the z axis The 
origin will be located at the vertex of the parabola 
that will define the sides of the hom. 

The y axis will be in the vertical direction to 


complete the basie vectors in our discourse and 


calculations It will pass through the z axis at the 
mouth of the horn, rather than through the vertex, as 
the x axis does It too will have only positive values 
because, due to its symmetry about the z axis, there is 
по need to consider negative values of y (see 
Figure 132) 

"The dimensions of the sides of the horn will be 


performed first. In building the wooden mold upon 
which the sheet copper will be formed, an adjustment 
will be made to correct for the flare that can be seen 
in Figure 133. 

‘The horn will be made of 20-inch-wide sheet 
copper that ean be purchased from a roofing supply 
house. Because the dimensions of the parabolic sides 
igure 13.2 are fixed by the top and bottom. 
s of copper that will be soldered to the copper 
pieces, the top and bottom pieces will be cut to a 
parabolic shape with an extra «inch margin on the 
sides that will be bent into а ridge that will be sol- 
dered to the side piece. The actual parabola will have 
a maximum width of 19.5 inches or the maximum 
value of will ba 9.75 inches. Also, for structural 
rigidity, а hall-inch lip will be bent along the front 
edge of the top and bottom pieces 


shown 


The parabola will contain the magnetron antenna. 
aligned parallel to the y axis and positioned at the 
focal point of the parabola, The focal point will be 
one-eighth of the wavelength of the magnetron Ire- 
‘quency, which, when the wavelength is computed by 
dividing the speed of light by the frequency or 245 
GHz gives us a wavelength of 245 inches and a focal 
length of 0.6 inches The parabola is described by the 
equation x squared = 4 pz, where p equals the focal 
length. When p equals 6 inches, r equals 24 2. From 
this we construct Table 13-1 


Figure 13:2 Top and side horn templates 


= 


Figure 13-3 Fair angie template 


Table 13-1 Parabolic Dimensions 
(measurements in inches) 
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When regarding the side view of the horn (Figure 
13.2), it can be seen that plotting the parabola, which 
is done by cutting the wooden sheets used for making 
a mold of the hom, will require an adjustment so that 
the sides of the parabola are not distorted where zis 
greater than 3 inches The dimensions of z, it projected 
from the z axis to the top and bottom of the horn 
where zis greater than 3 inches, will have to be 
enlarged by dividing each inch by the direction cosine 
ofthe angle between the z axis and the top (also the. 
bottom) of the horn. This can be done by drawing 
upon a sheet of 2 by 4 foot particle board, as shown. 
in Figures 13-3. 


After you have marked the board, as shown in 
Figure 13-3, you will begin plotting dots measured 
‘above and below the z axis at distances of x from. 


Table 13-1 measured with a carpenter's square. You 
will connect these dots with a ruler, and when you cut 
‘out the parabola, the saber saw that you use will 
make a curved path that will very closely approximate 
the parabolic shape needed. After you cut out the 
parabola, you will make another cut along the locus 
‘of points where z equals 3 inches. 

You will trace these pieces and cut duplicates from 
another piece of particle board, as shown in Figur 
13-4. With nails screws, glue, and two trapezoidal: 
shaped pieces of particle board, you will put together 
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the form that you will use to build the copper horn 
(See Figure 13-5). 

Stand the wooden form on ils end, where 2is 39.6 
inches against the floor, and make а template from 
poster paper that has been taped together to form 
large enough pieces. Make a template that will wrap 
about the sides, and trim it to fit so that it matches the 
Sides, Make another template for the top (also the 
bottom) picce the same way, as shown in Figure 13.6. 

You will need 15 feet of eopper roofing sheet 
metal to cut the pieces that you will solder together, 
“Trace and eut the long piece from the template you 
made from the sides and rear of the wooden form, 
Add a half-inch to the length of each side so that you 
can bend a lip that will make the front of the sides 
rigid. This lip will also provide a place where you ean 
attach the sides of a wooden frame that will make the 
horn more stable. Then trace the top and bottom. 
pieces against the copper and draw a "inch 
additional margin surrounding the parabola you just 
traced, Also add a half-inch to the front that you can 
bend into a lip to make the top and bottom more rigid. 
Cut out two of these pieces one for the top and one 
for the bottom, 

With a pair of pliers bend a 90-degree р [rom the 
‘eine margin you traced. You can cut notches in this 
lip to make this bending easier, This Ир will be sol- 
dered to the piece that will form the sides of the 
‘horn, Bend the hal -ineh lip at the front edges of the 
pieces that you will solder together, and clean the 
insides of the lip that you will be soldering to the 


sides of the horn using steel wool or sand рар 
Clean the exterior sinch sides of the horn to which 
you will be soldering the top piece. Apply a thin coat 
of soldering paste and clamp the sides and top 
securely into place on the wooden form you built 


Hammer the side lip against the sides of the horn for 
a tight fit. You do not need a sharp crease whore the 
horn begins to flare out where z is 3 inches; a modest 
bond will do. You are now ready to begin soldering 
tho seam, as shown in Figure 13-7. 


„> «т | 


Figure 134 Templates for forming the horn pieces 


Figure 13-5 Poster paper template 


Begin with a propane torch and plumber’s solder. 
Apply the flame to a spot and, as soon as it is hot 
enough to draw in some solder, et just enough solder 
‘draw into the seam to fill the gap. Use more hammer 
taps to close any open spots where the lip is not tightly 
against the side piece. As soon as you have an inch or 
two soldered, remove the flame and solder another 


place a few inches away, Do not use enough solder to 
‘cause it to form drips or beads on the inside of the 
horn, Continue until the entire seam is soldered, 
After this is done, remove the clamps and sheet 
copper structure you soldered together. If you see 
any lumps of solder on the interior seam, you ean 
melt it away by applying a flame. 


Figure 13-6 Top template 
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Now you must locate the point on the center axis 
at the top of the horn. This can be done by measuring. 
the center of the front of the top section of the horn, 
measuring 2 feet along each side of the horn's interior, 
drafting a line between these points that are 2 feet 
back from the front, and bisecting it. You bisect the 
width of the front to find one point. You then measure 
2 feet back on each side and draw a line between the 
ends You bisect the line for the second point. This 
will provide two points to extend back to the vertex 
of the parabolas interior. 


Now measure, as punctiliously as you can, 0.6 inches. 
from the vertex. Drill a pilot hole and cut a circle that is 
1s inches in diameter. With a hammer and a piece 
‘of pipe, tap on the interior of this hole so that its edges 
flare outward to make a good seal with the brass 
wool gasket on the magnetron you will be using (see 
Figure 13-8). 


AL this point, solder the bottom piece into place 
and complete the construction of the copper horn. A 
wooden frame must be built to make the front edges 
of the horn more rigid to provide a structure for 
mounting the lens and to provide a place for the 
front of an aluminum rail where a telescopic rifle 
Sight will be mounted. 


Here you have great artistic liberty in how you will 
build this cabinetry. Half-inch plywood is the mest 


Figure 13:7 
pieces 


Copper side with top and bottom 


practical material to use, and cedar has the most 
pulchritudinous finish to stain, varnish, and paint. You 
сап paint or carve artwork upon this frame, and you 
сап also upholster the rear or sides with velvet and 
sunken buttons In the most unlikely event the car 


becomes an exhibit in court, these characteristics will 
humor the jury, many of whom will be as hostile as 
vou against the music the neighbors were forcing into 
your home. If it becomes newsworthy enough to 
attract a television crew, it will be a splendid show 


Tor the millions of people whom you will inspire to 
follow your example and join the revolution against 
cultural tyranny, 

‘The rear of the frame will protect the operator 
from the deadly 4,500-volt wires between the power 
supply and the magnetron. It will also provide a place 
to mount the rear of the aluminum rail for the tele- 
scopic rifle sight. 

Lot us digress toa disquisition on the Пай angle 
formed by the sides of the cannon. In order to form 
the best possible cancellation of standing waves, due 
to the impedance vicissitudes where the horn begins 
to Пай at the mouth of the horn, the following equa 
tion must be emulated within approximately 10 
percent. The dimensions of the horn must match this 
within а percent 


[alc2ayfancaray 


where a is the dimension of the mouth in the horn in 
they direction: 20 inches. Ais the wavelength in 


Fei Poston of aperin hole for 
мерин pole 
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inches f is the angle between the z axis and the top 
(or bottom) side of the horn. 

Let us now examine the efficiency of the parabolic 
sides of the horn for their focus of the magnetic field. 
The antenna is circumscribed by a magnetic field that 
propagates from a line source at the center of the 
antenna. The radiation either reflects off the sides of 
‘the parabola formed by the hom or it radiates directly 
from the antenna ош the mouth of the horn. The later 
is not useful because it dissipates rapidly with distance 
from the cannon. The former, the reflected radiation, 
is projected parallel to the zy plane, and because it 
originates from a line source parallel to the y axis. no. 
diffraction occurs off the sides of the horn's mouth. 
The fraction of the radiation that is reflected is 92.2 
percent of the total from the antenna. This is far 
superior to the typical 40 percent efficiency given by 


radar dishes that use large sizes to achieve gain. 
The focusing of the electric field can now be 
performed by placing a lens in front of the cannon's 
‘mouth, and a description of the electric field must he 
provided. On the surface of a conductor there ean Бо 
no voltage parallel to the surface of that conductor, 
because any voltage would be short-circuited out 
‘This makes the components of the gradient of an 


voltage parallel to that surface лего. Since the electric. 
field is the negative gradient of the voltage, the elec- 
tric field near a conducting surface must perforce be. 
perpendicular to that surface. As the electric field 
propagates forward, it forms a eylindrival-shaped 
wavefront in the flared part of the horn. At the 
mouth of the hor, this cylinder has a radius of 41 

inches A lens will convert this cylindrical wavefront 


toa flat wavefront, and that will complete the focus- 
ing of the radiation, 

The lens will be constructed of metal plates that 
will be aligned parallel to the y and z axis 4 inches 

рап, Between these plates any wave vector, k = 2al, 

сап be the vector sum of two components, kx and kz. 
In the x direction, the sine wave of the wave vector 
Will be zero every 4 inches, because at the plates the 


electric field in the y direction must be zero, Taking 
recourse to the Pythagorean theorem, the wavelength 
in the z direction is dilated by the inverse of the 
refraction index, that is, the refraction index, п 
[1- (A8 inches)E2]E—5 = 08 (А = 48 inches). See 
Figure 13-9. 


The cylinder formed by the cylindrical-shaped 
‘wavefront plus the refraction index times the distance 
parallel to the z axis between the lens elements to a 
flat plane in front of the lens is to be constant so that 
the electric field will be in phase on the flat front of 
the lens The y axis is shifted to the most concave 
depth of the lens elements and the z axis is directed 
rearward. The algebra for calculating the concave 
curve to cut into the rear of the lens plates is rudi- 
mentary From the following equation, the dimensions. 
of the lens are shown in Figure 13-10. 


Var -з)Е2 + уЕ.5 +082 = 47 from which 2 = 
N88- [кз)к? - (1449)82] ES [472] 


‘The lens plates mounted against the far right and. 
far left sides of the lens frames should be cut from 
leftover sheet copper and glued to wooden sides, also 
cut to the shape of the lens element. The other lens 
‘elements should be made from 0.025-inch sheet 
aluminum. They should be 21 inches long in order to 
mount them to the wood lens frame you will build. 
‘Small wooden blocks can hold the ends of lens plates 
in place. Pieces of wood with grooves cut into them 
will also work 


‘The efficiency of the lens can also be calculated. 
"This efficiency is due to the reflection of radiation 
that takes place when radiation passes from a medium. 
of one refraction index into а medium ofa different 
refraction index where the space impedance is 
changed. Iwo reflections occur, one when the radia- 
tion enters the rear of the lens and a second reflee- 
tion when the radiation exits the front of the lens. The 
second reflection is in opposite phase with the first 
reflection, soit is 27 radians out of phase with the 
firs reflection. The appropriate Fresnel equation for 

ing the power reflected when the electric field 
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is parallel to the plane containing the angle o incidence, 
D 1g the ang 


cand the angle of transmission, n, is as follows: 


R= |l-cosi + боем] 
ОЛЫ 


kos 


(tis arctan didy, as can be seen in Figure 13-11. 
Bis Bt arctan [47 ~ 2)] 

In the second reflection, i and At are both zero. nl 
is Land nt is 0.8. The second reflection that must be 
subtracted from the first one is cos [27 radians 2(2 + 
25')Ae|T,where T is the fraction of the power trans- 
mitted into the lens and Az 48 inches/08 Since the 
total reflected power is almost everywhere less than a 
percent, we can make the approximation that equals 
LIF the reflected power is calculated every inch for y. 
the average power reflected is approximately half a 
percent. Thus, the gain of the horn is 


ATAJAE2= 2187234 db 
With the ideal horn and fens system having been 
designed so that the common man can build it without 
having to know all the electromagnetic laws of physics 

‘that make it work, we direct our attention to the 
choice of a microwave source. The cardinal rule of 
electronic warfare is that the radiation must convey 
noise in order to disrupt the signals in the circuits you 
will be attacking This requires modulation that will 
drown out enough of the unwanted music and interfere 
ith the digital signals in disc players to make them 
useless Half-wave rectification of the current through 
the radiation generator is subjectively the most dis- 
rupting. The lower frequencies promoted by stereo 
‘manufacturers and music producers seem to be de- 


signed to most effectively penetrate the walls of 


0477-2) E2sy2JE 172 


Figure 1340 Wavefront and electri lens geometry 


apartments and homes for the purpose of destroying 
the privacy and cultural autonomy of all but the 
wealthiest who can afford the enormous cost of 
solitude, 

‘The 6-<ycle voltage from a household wall socket 
offers a nearly ideal source of modulation to create 
this disruption, because in a microwave oven it ix 
half-wave rectified by a voltage-doubling circuit This 
provides a splendid spectrum of Fourier frequencies 
‘that concentrate upon the lower frequencies but dis- 
tribute themselves upward through tho audio range, 
and it gives the utmost modulation of amplitude. It 
also reduces the duty cycle of the magnetron while 
preserving the maximum power in each pulse it 


shoots into the neighbor's stereo for the best range. 
"The first inclination is to choose a magnetron that 
will have the highest output power. The best choice 
would be a radar magnetron, which might offer 3010 
100 kilowatts in pulses that are only a microsecond or. 
two in duration, However, tests using radar against a 
‘compact disc player yield disappointing results The 
Fourier series expansion on a series of microsecond: 
long pulses modulates less than 1 percent in the audio- 
band. The series of ticking sounds that it introduces 
into a stereo amplifier is scarcely noticeable, and not 
enough pulses occur to put sufficient errors in the 
digital circuits of the compact disc player to do any 
good. Also, audio circuits are not as sensitive to the 
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higher frequencies of radar as they are to microwave 
oven frequencies. 

We mig 
higher-powered magnetrons used in industrial 
heaters and plasma generators, but this can be prob- 


ht also be inclined to consider the 


ematie. First, higher power is achieved more by 
increasing the duty cycle than by inereasing the peak 
output power we desire. The 3,000-watt Panasonic 
2М265 magnetron has a -kilowatt peak output power, 
but it runs on pulse-modiulated direct current fora 
longer duty cycle than the half-wave voltage doubler 


of a microwave oven. Its operation is more critical; 
the cathode heater must have its voltage adjusted to 
the power output, and the cathode is more brittle in 


these more powerful magnetrons. It also costs as 
much as $1,000 and the power supply is even more 
expensive. The 6/000-watt Toshiba E3328 magnetron 


runs on filtered direct current and it has even more 


expensive computer controls that adjust an electro- 
magnet to control the current. The peak output 
power is less than that of the 3.000-watt magnetron 
Another problem oceurs with these magnetrons as 
swell. They are so unforgiving of such things as a large 
metal object near the cannon in which they might be 
installed that reflections could mismatch the imped- 


nce enough to shorten the service life. The manufac- 
turers recommend that they have a branch off of 
waveguide to a dummy load that will absorb any 


energy due to such an impedance mismatch in order. 
to protect the magnetron. This makes the parabolic 
hor impossible to use because it is not practical to 
feed with a waveguide. A pyramidal horn would be 
needed and it only has two-thirds of the gain of the 
parabolic horn, Thus, the 6,000-watt magnetron 
would be as good as 4 4,000-watt one 


parabolic 
юг, вла the 3.000-watt magnetron would be as 
good as two-thirds of 7,000 watts in a parabolic horn, 
Several vastly cheaper household oven magnetrons 
сап easily outclass the more expensive and difficult- 
rate choices that appear more attractive until 


ooper 
they are examined with greater perspicacity 
Another difficulty with purchasing industrial 
magnetrons also exists. Companies will not sell them 
to private individuals out of fear that they might be 
used for negative or hateful enterprises, such as in 
machines designed to sabotage overly loud stereos, 
Although almost any magnetron and power supply 


from any microwave oven will work, the best oven 


magnetron for our purposes is the 2MI21A, which 
has its number conflated with the number 53 or 57. 
These last two numbers make no difference in the 
choice of editions of the 2M121A you procure. They 
‘are used in the following ovens: the Panasonic 1030, 
the Brother MESON and МЕТ), and the Merrichef 
models 136M, 165M, and 206M. It has a peak output 
power of 5/800 watts, better than the 2,000-watt mag- 
netrons that cost more than twice as much. It сап be 
ordered from the Expert Appliance site (www.exper- 
tappliance.com) under the part number Z9- 
sonic NE 030-412 if you type in Panasoni 
for the type of oven for which you are purchasing 
parts The transformer number is 210 Panasonic NEL 
ox 
bling capacitors that are O85 microfarads rated at 

0 volts AC and diodes, You should use one rated 
at half an ampere. Magnetrons and parts are avai 
able and listed in Table 13-2. You will need copper 
‘and aluminum sheeting, along with mat-crials avail- 


14. Global Microwave Parts has voltage-dou- 


able from hardware or building suppliers 
‘The magnetron is attached to the antenna, as 
shown in Figure 13-12. Follow the instructions closely 


and observe that the brass washer is lush with the 


copper conductive sur 


The power supply is a simple voltage-doubler 
circuit, shown in 


that the voltages in the wires will be in the thousands 
and can produce a spark that can jump through the 
sir and through an insulator, conveying enough current 
that it would probably cause electrocution. Accord. 
ingly, the wires should be positioned where they will 
not be approached or touched. The magnetron and 
horn must be securely grounded or it will be 4,500 
volts above ground potential. The frame that you 
‘must build around it will keep people's hands away 
from these wires Also, after the cannon is shut off, 

e that would 


four of the capacitors сап hold a charg 
inflict a shock unless it is discharged, either through a 


bleeder resistor that may be built into the capacitor 
orit ean be discharged with a safety discharge probe. 


"The magnetron must also have a fan to cool it 
during operation. The 2М121А requires at least 85 
cubic feet per minute of air directed through is fins 
for best operation, 

When your microwave cannon is completed, 
testing it is little more than a matter of switching on 
the power and aiming it at a fluorescent tube or a 
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small 120-yolt lightbulb, The lightbulb should be no 
more than 25 watts and should glow slightly when it 
is within a few feet of the mouth of the cannon. 
Fluorescent lamp tubes should light up as far as 10 
feet away. 

‘You should not put any body parts directly in front 
of the cannon at close range because, after a few sec- 
fonds toa few minutes you could burn yourself, but a 
distance of over 50 fect away would provide safety 


However, prolonged overheating of internal orga 
tissue is remotely possible and the cornea of the eye 
ing Ako, testicles can 
overheat. and at close enough range for the root 


‘ean be damaged by overhe 


mean square (RMS) microwave field to exceed 4,000 
watts per square meter, a S-minute uninterrupted 
‘exposure is supposed to build up enous 

steam pressure to cause the testicles to explode. 
However, the possibility of having a hot spot this 
intense a few inches in front of the cannon is marginal. 


internal 


When testing or using your microwave cannon, 
you can do so with utmost safety to yourself by 


Brass mosh washer must 


make a positive contact 
_— with ne copper surface 
ofthe hom antonra, 


Tuy view shoning 
| position of probe and brass 
| 


structing a gown out of metal screen from a hardware 
store, The gown should include а hood that completely 
covers the head and should extend ov 
down to just below the vaudevillian parts of the body. 
‘The sex organs should be stuffed into a tin can, the 

mouth of which can be lined with fake fur to make it 


the torso 


more comfortable. (Obviously, the ladies need not 
lake recourse to this expedient.) This is more than 
enough to prevent any harm when performing exper 
iments that last half an hour or more and is probably 
hundreds of times the protection you will need, 


її саа be advantageous to test the cannon in your 
backyard. Sooner or later the neighbors will see it, 
and if they sce a mysterious. looking machine that 
lights up fluorescent tubes 10 or more f 


they see you dressed in a wire screen gown complet 
жи atin can, ît will frighten the emunctory indiscre 

tions out of them. Further, when they complain to the 
authorities they will sound much the same way mental 


patients sound as they describe exotic macrunes, 
stereos malfunctioning, strange costumes complete 
with tin cans, and the like. It is even slightly possible 


оо 


The aBerture hole forthe 
magnetron must be precisely 
located 6inch from the vertex of 
"he interior surface ofthe hom. 
The hole ciamoter should be 1.1" 


Figure 1310 Auaching the magnetron 


Caution: The fins on the magnetron 
‘must be cooled using an external fan 
Of at least 53 cubic lest per minute 
orte one chown, 


= 


plate hoe locatione. 
must maich those on 
"ne magneton 


N Note the botom” 


Tisa Tang eus to secure. 
magnetron fo horn assembly. 
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Figure 13-13 Microwave cannon schematic 


that they might be invited to undergo observation at 
the local state psychiatric hospital, where, if you are 
really ambitious, you could locate their room, aim 
your microwave cannon, and make their stereo buzz 
‘whenever the psychiatrist's back is turned and cause 
a diagnosis that will keep them out of the neighbor- 
hood for a longer time. But in the remote case you 
‘get caught doing this, И will be almost impossible to 
prosecute you because no state legislature has the 


time to write and process special laws against shooting 
microwaves into peoples’ stercos The television pub- 


licity possible И the state attempts to prosecute you 
will be a disaster for the system that supports cultural. 
tyranny because it will inspire countless television 
‘viewers to join in the revolution to make the world a 
better place by building more microwave cannons 
and shooting down more obnoxious stereos And 
even if they can win a battle in court, they will ulti- 
mately lose the war that they started against human 
dignity. 
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Thirteen 


Chapter 


Table 152 Microwave Cannon Parts List 


Ref # Descriotion DB Part # 

RL IK Vest resistor 
[o 

COL Heavy. duly Samp, 
brc power vord 

FUSIIS Dno fuse and holder 

аш kk aska better 
erii fa for magnetron fim 

S1 Single pot single throw (SPST), 
Samp. 115 VAC toes switch 

> Momentary push-bentonswitch 
(Gee note on Figure 13-13) 

NEI Neon indicator lamp with leads 
or equivalent 

BUZI 120 VAC high output safes 

REI 10-10 20amp contacter or relay 

T Magnetron power Det MAGTRAN 
transformer МЕНО 5414 

CI ASmirotorad.2500VAC DRE MAGCAP 
Voltagesdoubier capacitor 

Di Skies 'sampdode — DBéMAGDIODE 

МАО! 2MI21A magnetron DBE MAGNETRON 
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Induction Heater 


‘This device shown in Figure 14-1 shows an induetion 


heater capable of heating metals to over 1.500 
degrees Fahrenheit. It can be used in the processing 
of gas discharge tubes often used for plasma, neon 
displays laser discharge tubes and spectrum tubes. 
These tubes usually require electrodes that must b 
heated to drive out the impurities that are now 
sucked out by a vacuum system. The induction heater 


heats these electrodes directly through the glass. 


The completed system consists of а dor 


shaped 
heating coil head connected via an umbilical cord. 
which is in turn connected to the power-conditioning 
and control box. The system is powered directly from 


115 VAC and requires caution when building and 


Figure 144 


Induction heater 


using The head is a coil of wire that surrounds the 

target arca to be heated. As shown, itis an air-cooled 

or processing. 
hot. The 


around is above ground and requires 


system that requires a waiting time f 


between operations because the сой will g 


an isolation transformer or an ungrounded scope to 


view the waveforms from a grounded scope. 

This is an advanced level project requiring elec 
tronie skills and the use of an oscilloscope. Expect to 
spend $35 to $75. All the parts are readily available, 
with specialized parts obtainable through Informa 
tion Unlimited (wwwamazingl.com), and they are 
listed in Table 14 


Circuit Operation 


The power cord COI supplies 115220 VAC from а 
wall receptacle where the third, green wire, ground. 
ing lead must be securely attached to the metal chas- 
sis (CHASSIS) for safety (see Figure 14-2). 


Switch SWI ene 
fuse FUSI protects the main circuit [rom any cata 
strophic faults. Indicator lamp NEONI requires the 
and lights up when SWI 
is turned оп, The peak charging current to capacitors 
C10 and CL is limited by in-rush resistor Rx. The 
rectifiers D1, D2, D3, and D4 are shown in a 


izes the primary circuits and. 


current-limiting resistor RI. 


103 


full-bridge configuration when used for 220 VAC 
input. For 115 VAC operation, only D1 and D3 are 
used along with the JUMP jumper in a voltage- 
doubler configuration. The output voltage across C10 
and C1 is 300 volts DC and is referred to as the 
positive and negative rails 

Dropping resistors R2 and R3 provide voltage to 
the oscillator driver ICL with zener diode Z1 regulat- 
ing the voltage at 15 volis. Switch SW2 is normally 
closed, shorting out this voltage across Z1, Capacitor 


C2 provides the high instant of current forthe output 
pulses and must be physically close to ICI. Operation 
volts to be 
applied to the oscillator driver generating the drive 
pulses 


requires SW2 being pressed, allowing, 


These drive pulses turn the main MOSFET 
switches OI and Q?, off and on. The switching fre- 
icy is determined by the time constant of power 
control pot RIO and timing capacitor C3, A limit 
resistor, RI1, prevents driving the circuit beyond the 


intended limits. 


‘The switehiny 


itis in a half-bridge configura- 
tion where the MOSFET connected to the positive 
end (+ rail) must be driven with its source pin refer- 
‘enced at 150 volts above the common end ( rail). 
‘This is accomplished by biasing a bootstrap capacitor 
(C4) through an ultrafast diode (DS), providing the 
correct DC level to fully control Q1. Resistors R6 
and R7 eliminate the high-frequency parasitic oscilla- 


tion that occurs as a result of rapidly switching the 
capacitive load of the MOSFET gates, Capacitor C40 
Limits the current flow to а second neon indicator. 


light, NEON2, which is connected in series and is 
energized by the output frequency when the heating. 
cycle is activated by SW. 


А network consisting of capacitor C7 and resistor 
RS slows down the transition time of the switched. 
pulses across Q1 and Q2. The resultant time constant 
limits the rate of voltage rise, dv/dt, that could cause а 
premature turn-on at the wrong switch, creating a 
catastrophic fault mode 

Capacitors CS and C6 provide a voltage midpoint 
‘and produce the necessary storage energy to m. 
tain the voltage level of the individual pulses The 
output is taken at the junction of QU/O2 and С5/С6 
tind is a square wave fed to the induction heating coil 


LILA current rise through L1 now commences as a 
function of EUL where E is the voltage of the drive 
duetancc of 


pulse, t is the applied time, and L is the 
LL This changing current now induces eddy currents 
in the target piece to be heated as a function of 

E = L didt. These circulating currents quickly heat 
up the target pisce. 


Project Assembly 


1. Assemble the heating head coil, as shown in. 
Figure 14-3. This coil must be tightly and 
evenly wound for optimal performance. It 
may be difficult for the beginner and is avail- 
able in three sizes as indicated in Table 14-1 


Assemble the circuit board, as shown in Fig- 
ure 14-4. Note that you should allow a half- 
inch for the О! and Q2 pins This is necessary 
то allow these parts to be placed flat against 
the chassis when mounting as they exit at the 
midsection of the part 


Itis also strongly suggested that you use an 
cight-pin IC socket (SOS) because ICI is very 
sensitive to static electricity and possible 
errors during the assembly. 


Note that if you are building from a perforated 
ог vector circuit board, it is suggested that you 
use the indicated traces for the wire runs and. 
insert components starting in the lower left 
hand corner. Pay attention to the polarity 

of capacitors with polarity signs and all 
semiconductors. 


Route the leads of the components as shown 
and solder as you go, cutting away the unused 
wires Attempt to use certain leads as the wire 
runs or use pieces of the #24 bus wire. The heavy 
foil runs should use the thicker #20 bus wire. 
because these are the high-current discharge 
paths, 


з. Double-check the accuracy of the wiring and 
the quality of the solder joints. Avoid wire 
bridges shorts, and close proximity to other 
circuit components. If a wire bridge is neces- 
sary sleeve some insulation onto the lead to 
avoid any potential shorts, 
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4. Connect the external components as shown in 
Figure 14-5, Use 6-inch lengths of the wire 
size as noted, 


5 Create the chi Figure 146, 6 

from a piece of (65-inch 5052 bendable alu- 

minum, Note to trial-fit and measure the 

diameters of the components before drilling 

the holes. Pay attention to the holes for 

mounting O1 and Q2 because these must be 
reasonably accurate to align with the layout of 

the PCB, Also, there must be at least cinch of 
clearance between the board and the chassis. 


sis, as shown. 


for sandwiching in the PLASTPL plastic 
plate. This prevents grounding out of the 
board wiring traces to the metal chassis. 


"The final assembly is shown in Figure 14-7. 
Note the mounting scheme for Q1 and Q2, as 
they must be insulated from the chassis using. 
the thermo pads THERM). These pads allow 
heat transfers and provide electrical insulation 
from the metal chassis 


Drill the hole for grounding lug LUGI and 
solder the green grounding lead from the 
power cord and circuit board's earth ground. 


The heating head coll assembly can be buit to accommodate a diameter tram a 1/2" toa 1" object. The assembly 
with the material shown is intended for using enclosed electrodes in glass tubes such as those used in neon 
tubes, laser tubes, and spectrum tubes. High temperature materials may be used if you are anticipating using 


for other appiictions. 


The сой should be wound with high-frequency wire to limit heating losses. Use #22 tz wire consisting of 


multiple strands of #36 magnet wire. 


^. Fabrica the winding bobbin from 1.25" lengths of 1/1 
1/2, 5, 84, 718 or 1", 


wall GT fiber glass tubing of your diameter choice of. 


2. Wind ап even 1" layer ofthe #22 itz wire. Glue he start wire with a fast-curing glue. Tape tho finished 


winding using a single layer of high-temperature glass tape. 


3. Continue winding layore and repeat stop 2 unti there are 80 turns. You may truncate tho successive 
layers by several turns at each end to keep from sipping of or use a quick-curing glue. 


4. Attach the input leads and attach by gluing and taping into place. 


Finished head may be potted in epoxy or sealed in plastic caps 


The inductances of the various heads will vary as a function of the diameter. Ideal current through the head is 
20 amps peak You should therefore adjust the frequency of R10 to maintain this value whan changing the head 


Sizes as the following! 


12 head souh 75 KHz 
Б head  T5uh 50 KHz 
34' head  100uh E 
төз  125uh 35 KHz 

Thea) — 150un 30 KHz 


These heads are available assembled for those not wanting to attempt winding their ovm: They are listed in Table 14-1 


Figure 14-3 Heater head coit assembly 
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1. Black dots are connectors points to external leads as shown figure 14-5 


2. The PC board as shown is used in several projects and doos not use all the components as indicated: 
Those indicated by an X are omitted for this project. R40 and C40 are added to the pads as shown and 
are not identified on the PC board printing 


3. This circuit uses a б pin socket for IC1 as itis prone to failing f there are cireuit faults 


$ этяттиз1әг 


Su 
g 
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Assembly of the board assembly is shown using a printed circuit board available 
through www amazing! com Builders may use a vector board and use the 
component loads to duplicato the fol traces as shown. 

On all IND4O assembly boards this jump lead is to be the first part on the board, Once 
the unit в final assembled with ће heating head connected in place the jump now сап 
now be disconnected, This step prevents stabe electric damage to the semiconductors, 


Figure VU Assembly of the circuit boa: 
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Note that we have shown the use of plastic 
bushings (BUS) for the neon indicator lamps 
and output leads, and also BUSSCL clamp 
bushing for the line cord. 


7. Assemble the test jig as shown in Figure 14-8. 
This is a very useful fixture for any 115 VAC 
project up to 300 watts. 


8. Now fabricate the cover to fit the chassis sec- 
tion, Use bendable plastic or a thin, репо 
rated aluminum sheet, Secure it to the chassis 
via four screws (SWI) on the folded-up lip in 
this section 


Project Testing 


Caution: The circuit commonly noted as -RAIL is 
electrically above earthground by over 150 volts. I 
is strongly recommended that you obtain a 200-watt 
isolation transformer before proceeding and testing 
this or other similar direct line powered circuits 
perienced experimenters working on dry, wooden 


L. Connect the ungrounded scope to the TP test 
point, ав noted in the Figure 14-2 schematic or 
in Figure 14-4, The lead of RS is shown con- 

nected to the junction of the drain and the 

source of Q1 and Q2 respectively. 


2. Verify that the main power switch S1 is off 
and insert a 2-amp fuse into FHL, Then adjust 
trimpot R10 to midrange and connect CO! to 
the female end of the cord on the test jig, It is 
important that you verify that the test jig is 
not shorting the ballast lamp. Plug the jig into 
the output of the isolation transformer. 
Quickly turn on 81 and notice NEON! ligh 
ing up and the ballast lamp not lighting. If it 
lights, you must troubleshoot and find your 
error before proceeding 


Press and hold PB1, noting a picture-perfect 
square wave on the scope with the lamp only 
dimly lighting. Quickly adjust R10 for a 20- 
usec pulse period. This corresponds to 50 kHz. 
МЕОМ will indicate when PB] is activated. 
Experienced builders may wish to monitor the 
current to the head using a current probe 
attachment to the scope. This wave shape 
should bo another picture-perfect sawtooth of 
20 amps maximum, 


Using the Heater Project 


Obtain а gas discharge tube with an electrode to fit 
into the head size you chose in assembly, 


At this point, it is a good idea to have a meter 
‘capable of measuring the AC line current, s this 
value is very dependent on the object that you place 
into the head and should not exceed 2 amps. You can 
drop this value by increasing the frequency, which is 
done by adjusting R10. When heating electrodes, you 
will note the ampmeter dropping in level when the 
electrode is red hot. This is due to the change in the 
magnetic characteristics of the heated material 


‘Something to watch out for in this project is over- 
heating the head coil. You may implement a cooling 
fan stand when using the device for multiple tasks. 
Also, the chassis panel where Q1 and Q2 are 
‘mounted should not be uncomfortably hot to touch, 
"Those experienced can create other heads for dif- 
ferent heating tasks and you can even make а 
"quick" heat solder pot. Jost make sure you keep the 
switching current below the maximum of 20 amps 
The inductance of the head should not go below 
80 uh. Alternate head construction must always take 
into consideration heating fatigue and the eventual 
failure of the head wires, bobbin, and construction 
materials for the particular application. 
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Use 1085 aluminum sheet 5052 bendable 
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Figure 14-6 Chassis fabrication. 
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Figure 197 Isometric of final assembly 


“This test jg as shown prevents catastrophic damage to 
AC powered circuitry In the event of a lul when first 

assembled Basically it usas а 80-а! lamp as а 

ballast, connected in series wilh Ihe hot wire ofthe AC vt 
line The ато wil usually allow ample current to fow ышы 
{or operational оте! vedietion yet imit short circu 

current to that of the lam should the circult have а бна 
catastrophic fault. Its suggested that he serious 

experimenter construct tis test jig and enclose itin 2 
suiteb container with receptacle for plugging п any 
AC circuit under test. 


switch 
tack 
De 
white 
male p 
РА Shori three-wire power cord female receptacle 


Figure W-B Useful test jig for line-drive circuits 
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Chapter Fourteen 


‘Table 14-1 Induction Heater Parts List FUSI атр slow blow ЗАС fuse 
PBDO Normally conc push-button switch 
Ref # Description DBPatf ұу ‘Single pole, single throw 
R23 olk waro 0 - (SPST) wale wink 
m Noch, ena ‘Threw line ond 
restr (or bik- br) Heider ig 
R67 Two Sonat resistor 
Sos абарані 
С Ct) ie 
d bilan iiti, ТНЕВМІ Two thermo mounting pads 
snide resistor for Q1 ad 02 
кю бени PCLINE — Printed circuit board (PCB) юв, 
RH 1 K Ucwatt resistor Tus 
rcr) WNL Twos wie nus 
RI2 100K Yewatt resistor assis fabricated from 
нра CHASSIS Chuan fr 
Sat теш oie resistor ee 
Rx Samp in-rush limiter. COVER Cover fabricated from plastic 
коюй.нр) sheet to ens бее Por 144) 
e подо зол пез рее 
vertical electrolytic capacitor. эи ee ee 
“hin clamp bushing for sord COL 
e M- microfarad. 50-volts саа Sara 
phe aparitor (105) SWI Fhe x nch sheet metat 
‘crew for cover and LUGE 
с -microfarad, 6(0-volt м 
lati capacitor SWANUL Two632 x inch nylon reus 
656 Two 1.5-microfarad, 400-volt жы 
enl polyester picto Миз inches of 824 vinyl stranded 
с .0015-microfarad, 600-vott алек 
Polypropylene capacitor WRD 24inches ot 420 vinyl ended 
cin Two 200- to 800-microfarad, eere 
200-volt vertical electrolytic ЫП] Af inches of #16 vinyl stranded 
cote hookup wire 
C2 0 PLASTIC 2% 4inc plasie insulating plate 
iso capacitor for under PC board 
co ‘WW picofarad, 6-kilovolt HEADI2 Head with 's-inch clearance hole DBA 
ceramic capacinor [m 
D244 Four 09. amp HEADS Head wiin ‘kinc бенавое hole Ова 
тешип ла) Heaps: 
bs owt Lamp fast HEADS Hed with eine clearance hole DB 
diode QNI) HEADS 
а Soll, Sewan zener HEAD?S Ном ckearanoe hole Ове 
diode NSS HEADS 
QUE ПВР mt nese MEADID = Head with Inch clearanee DB 
conductor feid fict hole and head para for those HEADIO 
рами (MOSFET) ‘waning temp ert 
[I d эю. #22 LITZ of multiple strands 
EVI rame wire 
NEONL2 Two neon indicator 
bus with ads BOBBIN 125 inches finch GT tubing 
ти Fuse holder pane! mount Е OG сс 
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59-Kilovolt Laboratory DC Supplu; 


This project, as shown in Figure 15 
high-vol 
of 5 to 60 kilovolts at 5 mill 


rovides the 


nps The system is short 


circuit protected and current limited by inductiv 


ballasting. This cira 


ry is excellent for high-energy 


capacitor chargit 


tended for high-power applica- 


tions The cl current is fully adjustable and 


easily converts to a voltage source by the addition 


load resistors IL ап excellent device for large gravity 
nd lifter research, as well as normal, high-volta 
laboratory functions. 

This is an advanced-level project requiring 
electronic skills and high-voltage experience, Expect 
to spend $100 10 $250, All parts are readily available, 
‘with specialized parts obtainable throu: mation 


Unlimited (wwwamazingl.com), and they are listed 


Basic Description 


This project is shown constructed in two sections The 
fist 


n is the pow 


ontrol 
circuitry This is where the 115 VAC level is conve! 


toa variable-frequeney, hig je current soure 


between 15 and 30 kHz. The seco 


section isthe Figure 151 50-Kifovolt power supply 
high-voltage multiplier circuitry interconnected vis 


short umbilical cable from the po trol section. 


The multiplier section is а Cockeroft-Walton half- 
wave circuit consisting of 10 capacitors and diodes 
connected in the ladder configuration, along with a 
peak-current, high-voltage-limiting resistor, 


Circuit Operation 


‘The power cord (CO!) supplies 115220 VAC from a 
wall receptacle where the third, green, grounding, 
lead wire must be securely attached to the metal 
chassis (CHASSIS) for safety (see Figure 152). 
‘Switch 51 energizes the primary circuits and fuse 
FUSI protects the main circuit from any catastrophic. 
faults The indicator lamp NEONI requires current 
limiting resistor R12 and lights up when SWI is 
turned on. The peak charging current to capacitors 
C10 and C11 is imi rush resistor Rth. The 
vocifiers D1, D2, D3, and D4 are shown in a full-bridge 
configuration when used for 220 VAC input. D1 and 
D3 are used for 115 VAC operation only along with 


the jumper, JUMP in a voltage-doubler configura- 
tion. The output voltage across C10 and C11 is 300 
VDC and is referred to as the plus and negative rails 

Dropping resistors R2 and R3 provide voltage to 
the oscillator driver ICI. Capacitor C2 provides the 
high instant of current for the output pulses and must 
be physically close to ICI. 


These drive pulses turn off and on the main. 
MOSFET switches Q1 and O2. The switching 
frequency is determined by the time constant of 
power control pot R21 and timing capacitor СЗ. А. 
limit resistor R11 prevents driving the circuit beyond 
the intended limits You will note that R21 is part of 
switch S1 

‘The switching circuit is in a half-bridge configuration 
where the MOSFET connected to the positive end 
(+ rail) must be driven with its source pin referenced 
at 150 volts above the common end (= rail). This is 


accomplished by biasing a bootstrap capacitor C4 
through ultrafast diode DS, providing the correct DC 
level to fully control Q1, Resistors R6 and R7 elimi- 
nate the high-frequency parasitic oscillation that 
‘occurs asa result of rapidly switching the capacitive 
Joad of the MOSFET gates. The transition time of the 
switched pulses across Q1 and Q2 is slowed down by 
a network consisting of capacitor СТ and resistor RS. 


‘The resultant time constant limits the rate of voltage 
rise dvidt rate, which could cause premature turn-on 
at the wrong switch, creating a catastrophic fault 
mode. 


Capacitors CS and Сб provide a voltage midpoint 
and produce the necessary storage energy to mai 
tain the voltage level of the individual pulses. The 
‘output is taken at the junction of QUO2 and C3/C6 
and isa square wave fed to the primary of trans- 
former T1, inducing the high-voltage output 
secondary winding. 


A safety shutdown circuit consisting of a spark 
broskovor switch, fires when the voltage exceeds a 
certain level and is fed to isolation transformer T2. 
The output is now rectified by diode D6 and inte- 
grated onto capacitor CS. When this voltage exceeds 
а preset level controlled by trimpot R4, û trigger level 
now turns on the silicon switch, SCR, and erowbars 
the voltage to the drive chip ICI, shutting it down 


and disabling the high voltage ший eset by power 
removal 

“The 15,000-vot, high-frequency output is fed to 
the voltage multiplier stack, consisting of capacitors 
C14 through C21 and diodes D7 through D14. The 
resultant 50,000-volt DC output is in series with 
neok-current limiting resistors (R17 through R20). 


Assembly of the Driver 
Section 


Assemble the circuit board as shown in Figure 
Note to allow a length of a half-inch for 
the pins of Q1 and 02. This is necessary to 
allow these parts to be placed flat against the 
chassis when mounting, 


is also strongly suggested that you use an 
eight-pin integrated circuit socket (508) 
because ICI is very sensitive to static electric 
ily and possible errors during assembly. 


Note that if you are building from a perfo- 
rated or vector circuit board, it is suggested 
that you use the indicated traces for the wire 
runs and insert components starting in the 
lower left-hand corner. Pay attention to the 
polarity of the capacitors with polarity signs 
and all the semiconductors, 
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Route the leads of the components as 
shown and solder as you go, cutting away 
unused wires Attempt to use certain leads as. 
the wire runs or use pieces of the #24 bus 
wire. The heavy foil runs should use the 
hicker 

#20 bus wire as these are the high-current 
discharge paths. 


Double-check the accuracy of the wiring and 
the quality of the solder joints, Avoid wire 
bridges, shorts and close proximity to other 
circuit components If a wire bridge is neces- 
sary, sleeve some insulation onto the lead to 
avoid any potential shorts. 


Assemble the transformer as shown in Figure 
15-4, ог you may purchase this part as noted 
‘on the parts list. 


Connect the external components as shown in 
Figure 15-5. 


Fabricate the chassis as shown in Figure 15-6 
from a piece of 035-inch 5052 bendable slu- 
minum. Note to tríal-fit and measure the 
diameters of the components before drilling 
the holes. Pay attention to the holes for 
mounting О1 and Q2, as these must be rea- 
sonably accurate to align with the layout of 
the PCB, Also, there must be at least s inch of. 
clearance between the board and chassis for 
sandwiching in the PLASTPL plastic plate. 
This prevents grounding out of the board's 
wiring traces. 


Fabricate the plastic base from a 9 x inch 
picos of inch Lexan sheet, as shown in 
Figure 15 


Fabricate the parts as shown in Figure 15-8 for 
the over voltage shutdown switch. 


Attach the metal chassis to the plastic base 
via four screws and nuts, SWIZINUI (see 
Figure 15-0). 

Attach the shutdown switch assembly from 


Figure 15-8 using sheet metal serews SW 


Mount the assembled PCB, as in Figure 15-3. 
Note that O1 and O2 are mounted using the 
insulating THERMO! pads with the nylon. 

screws. Mount the prewired front panel com. 
ponents, as in Figure 15-5 


1. Mount transformer TI via an 8-inch tie wrap. 
Note the cores of T1 are wrapped with a 
single turn of #18 bus wire and this is con- 
nected to the ground lug electrically ground- 
ing the соге. 

12. Mount transformer T2 using a piece of double- 
sided foam tape or glue it in place. 


19. Mount the remaining hardware, wiring lugs, 
and so on. 


14. Proceed to wire everything as shown in Figure 
15-10. Use twist pairs where noted or tie-wrap. 
to ncaten its appearance (sce Figure 15-11). 

15, Double-check the wiring for any obvious 
errors You should have a finished assembly 
resembling Figure 15-12. The unit is now 
ready for the basie pretest, 


Pretesting the Driver 
Section 

‘This step will require basic electronic laboratory 
equipment including a 60 MHz oscilloscope 


1. Assembly the test jig as shown in Chapter 14 
"pure 14-8. This fixture is a very useful for 
any 115 VAC project up to 300 wat 


Caution: The circuit commonly noted as - RAIL is 
electrically above ground by over 150 volts. It is 
strongly recommended that you obtain a 200-watt 
isolation transformer before proceeding and that 
you test this or similar direct-line-powered AC cir- 
cuits, Experienced people working on dry, wooden 
floors may choose to unground their test equip- 
ment. This still can be a dangerous shock hazard! 


Connect the scope to the test points as noted 
in the Figure 15-2 schematic or as shown in 
Figure 15-4. The lead of RS is shown connected, 
to the junction of the drain and the source of 
Q1 and О? respectively. 


3. Short out the output leads. 
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1. Black dots are connections points to external loads as shown figure 15-5 


2. The PC board as shown is used in several projacts and may not use all the components as indicated 


3. This circuit uses a 8 pin socket for IC1 as itis prone to fang if there are circuit faults 


отаттизіог 
гмзтгүг 
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Assembly of the board is shown using a printed circuit board available through 
www.amazing1.com Builders may use a vector board and use the component leads 
to duplicate the foil traces as shown 


Figure 15-3 As 


‚у of the circu 
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Chapter Fifteen 


The special ferite transformer used in this project is available ready to use and is listed on table 15-1. The 
transformer is designed with a certain amount of leakage reactance between the primary and secondary 
winding to allow limited short circuit current. This approach allows charging capacitors without the use of lossy 
resistors, While this is an advantage in circuit protection is has the disadvantage of requiring transistor 
‘switches (FETS) that now must switch the reactive leakage current in addition to the real load current. We 
‘show our circuit using high current switches that alleviate this problem. 


The design specifications are shown for those advanced builders desiring to attempt winding their own, 


1. The secondary is wound with 3500 turns of #39 heavy insulated magnet wire. Start with a bobbin that 
will fît over the cores and wind about а 34" layer evenly and without cross overs. The layer should consist of 
about 200 tums. Note to exit the start of your winding as this is the common connection. Tape the winding 
using 2 mil polypropylene tape and wind the second layer until you have a total of 3500 tums. This equates 
‘out to 18 layers!! (good luck doing this by hand) You now must pot the assembly and this wil require a cup to 
hold the windings and out gassing using a vacuum pump on both the winding assembly and the potting 
material. We use a two part silicon rubber GE#627. 


2. The primary is far easier to do and requires another bobbin now only winding 80 turns of #22 Litz high 
frequency wire. This will require two layers and is taped together using mylar tape. 


3. Assemble the core sel and space with 5 mil (005)" shims, Tape the assembly tightly together. 


Note: This type of transformer is often incorrectly referred to as а “flyback transformer", A flyback unit 
physically looks similar but this is where it ends. А fly back unit stores energy in the core that is mainly across 
the air gap as this is a vary high reluctance compared to the actual feite part of the core, This energy buids 
up as long as the transistor is on and then "fies back” when the transistor switches off. 


Measured parameters: 


‘Open circuit primary inductanco......55 me OUTPUT LEAD 
short circuit primary inductance....... | mH 

Open circuit secondary incuctance.... OH 

Short circuit secondary inductance...... 2H 


HV RETURN TO GROUND 


#18 solid magnet wire can be used however high frequency LITZ wire will give a slight improvement. 
You ean make this wire by obtaining 6 pieces of #26 magnet wire and twist together as а single vire 


Наше 154 Assembly of transformer. 
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50-Kilovolt Laboratory DC Supply 
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Figure 15-5 Chassis fabrication 


hapter Fifteen 


rt 
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Material is 2063 lexan or other bendable plaste 


Deli mounting an mats holos as you 
о. Апет! t follow our layout as 
озу us posse, 


Figure 15-7 Plastic base fabrication 
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Treating the shurdo 


Verify the main power switch S1 is off and. 
insert a 2-amp fuse into ЕН1. Connect COI to 
the female end of the cord on the test jig and 
adjust both trimpots to midrange. Verify the 
test jig is not shorting the ballast lamp and 
plug the jig into the output of the isolation 
transformer. Quickly turn on $1 and note 
NEON] lighting and the ballast lamp not 
lighting. If it brightly lights up, you must trou- 
bleshoot and find your error before proceed- 
ing. Otherwise, note a picture-perfect square 
wave on the scope with the lamp only dimly 
lighting. Adjust R21 full clockwise and adjust 
trimpot R10 for an 80-usee pulse period. This 
corresponds to 12.5 kHz. Experienced. 
builders may wish to monitor the current to. 
TI using a current probe attachment to the 
scope. This waveshape should be another pic- 
ture-perfect saw tooth of 8 amps maximum. 
‘This is a reactive current and is not reflected 
аз an input current due to the phase angle, 


Turn the unit off and unshort the output leads 
Adjust the spark switch screws Ys of an inch, 


T 


Bove hom gue 157 


6. Tum on 821/8! and very quickly rotate 
clockwise, noting the unit shutting down as 
apparent by the absence ofthe waveshape at 
the test point. If this does not occur instantly, 
you will need to readjust the switch gap or trim- 
Pot R4 clockwise until the shutdown activates. 
fit does not, vou must troubleshoot the circuit. 
This completes the driver section of this system. 


Assembly of the Multiplier 
Section 


Assembly of this section requires solder joints to be 
large, smooth, ond globular. This is contrary to nor- 
mal soldering practices but is necessary to reduce hy 
leakage. 


L. Fubricate the MULTIBOARD board and two 
BRK2 brackets, as shown in Figure 15-13. 


Assemble the diodes and components as 
shown in Figure 15-14, but do not solder at 
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this time, Assemble the resistor tube for R17- 
20 as shown. 

Mount the capacitors C14 through C21 and 
the remaining components as shown in Figure 
15-15. Insert the BAFI baffle plate to insulate 
and separate the eft and right rows 


Proceed to solder 


the joints, noting that the 
capacitor and diode connections should be 

smooth, round balls of solder Ye to Yis of an 
inch wide. This may be tricky with all the leads 
bul should be done to avoid leakage, especially 
the last four capacitors, 


Sleeve resistor R14 into a plastic sleeve, as 
shown in Figure 15-16. 


The final assembly is shown in Figure 15-17. 
Note you have a choice of an output lead ога 
spherical terminal 


Figure 1510 Driver section 


Final Testing 


This step requires basic electronic laboratory equip- 
ment including a 60 MHz oscilloscope along with a 

high-voltage meter with a 40 kilovolt de rating, You 

will need a high-voltage load resistor to verify output 
power capabilities, 


1. Connect the driver and multiplier sections 
together and separate them by at least 3 feet. 
Keep the high-voltage wire from the driver 
away from other conductive objects. Follow 
Figure 15-11 for the driver and Figure 15-17 
for the multiplier interconnecting wiring. 

2. Obtain a loud resistor of around 10 megohms 
of at least 100 watts This resistor must be able 
to support at least 50,000 volts, Our laboratory 
Toad resistor consists of 180 47k, l-watt resis- 
tors connected in series and then inserted into 
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Figure 15-13 Creating the multiplier board | 
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some polyethylene tubing, along with the ter- 
minating high-voltage leads. The tubing is 
then coiled, maintaining adequate clearance 
of the terminating leads. This is a very tedious 
assembly but works well for powers up to 300 
watts at 100 kilovolts. Connect the load to the 
output and common leads. 


Figure 1514 Diode layout und wiring 


à 


Assuming that the driver is properly function- 
ing, proceed to apply power and slowly turn the 
power control pot R21 to full clockwise, notir 
a line current draw of about 2 amps Very carc- 
fully measure around 35 kilovolts at the output 
using a 40-kilovolt probe such as an HV44 or. 
similar. The load resistors should star to get 
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Figure 15:15 Mount capuciiors and remaining components as shown here. 
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Figure 1516 Muller internat phono 


4. Allow to it run for several minutes and note 
that Q1 and Q2 are only slightly warm to the 
touch 


5. Reverify the operation of the shutdown cir- 
cuit to prevent damage to the circuit compo- 
nents in the event of over-volting. 


Applications 


This unit is excellent to use for powering large ami- 
gravity lifters because it not damaged by short- 
circuiting the output, It can also be used for charging 
capacitors up to 50,000 volts or as a voltage source 
with a load resistor of 20 megohms The charging 
current is 4 to 5 milliamps and charges as a current 
DANGER! Improper contact or use of high-energy 
capacitors ean result in death by electrocution or 
injury due to explosive discharges 
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Xray view of method for 
attaching tubular feet to 
base. Note use a 
‘smooth stove bok as it 
helps prevent corona 


CAP2ISOLTVNUIA 


FEET 


Base ie shown as а clear piece of 8 
хх clear pleriglas sheet You 


тау use plyvood instead. 


Figure 15-17 Final assembly 


capt 


E 


Out put lead as shown is a length of 40 ку icon 
gh voage wre. You may sleeve is mto 
some appropriate sized polyethylene tubing for 
аага Insulation пита a long output lead 
You may also use a 2 diameter metal sphere for 
am out put terminal 


Df holes in bottom сар САРІ and base to mate to screws 
from multiplier board figure 15-15. These are for the input 
comecing screws thal аво serve for attaching the 
assembly together. 
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Table 181 S0-Kilovoit Power Supply 


REEF 
E 


ва 


вк 


вв 


ап 


киз! 


a 


© 


e 


con 


cia 


эл 


Description DB Part # 


100 ohm, te walt resistor 
[on 


Teo 18K. nat reis 


Te 15 eat estre 
[c 


рамзе metal 
po 


SK vertical timer 


“wo LK Vent resistors 
К 


Тео OK wart resistors 
(obse (KOMELND) 


imiter Samp исне 


“Two 120m, Зан carbon 
resistor (bere) 


100 meg 20-kilovoit tiger 


A MK зла ceramic 
resistor DIB ножек: 


10K pot and HS VAC 


10 microfarad, 0-0 veri 
electrolytic capacitor 


атоо, 9 volt plastic 
capacitor (108) 


Побить vlt rii 
capacitor 


лмо LS nicofarad 400 volt 
metal polyester spacitors 


«она colt 
polypropylene capacitor 


„дла, Snel 
aste capaci 


“Two 200- o OD ert 
Ov ventis 
electrolyte capacitors 


Two Dl-microtarad, keit 
disc capacitor 


ight on7-micrfarad,  DBPOOTZOKV 
ачен crime capacitors 


оно suppressor 


тыю, 
руы 


Ds 


be 


Drs 


sci 


[E 


p 
p 
THERM 


PCLINE 
воз 


Busa 


[m 
Эзир elie (INS408) 


айоо, Hamp fast diode 
LINAST) 


тла емі diode 


ight экоон, [os 
лапу tat recovery diodes 


ECIGS A, 12 vamp sensitive 
uie co conirolid 
ter SCR) 


IREPUSVAO eon 
semiconductor feld ee 
“вать (MOSFET) 


IR2153 шише driver 
High valt transformer рветурум 
assembled as shown i 

Fue 5-4 

SEO obm adio transformer 

Eiaht pin DIP socket 

Neoa indicator bulo with leads 

Fuse holder panel mount 

‘Samp slow blow SAG foe 
Shwanmpipansimetr Ове METERSOL 
Three wit line sord 

Eight 6solder lags 

Tiree gs 


“Two thermo mounting pads for 
QandO? 


Printed circuit hoard (PCB) — DEM PCLINE. 
“Three eine plastic bushings 


‘eine ela bushing for 
on COI 


WRISGTO 4 teer of умел GTO 


экшку 


wien 


we 


wins 
E 


exi wire 


12 inches otadan Овена 
мулйс silicon wie 


10 feet o 20 vinyl hookup 


12 inches of # 24 vinyl hookup 


I2 inches ol 20 bus wire 


2 inches of M8 bus wire 
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This very advanced project (shown in Fi 


researcher in the 


energy circuitry. 


death. The same consideration and respect 
firearm must be given to this project. A vid 
stration of this device bla 


wall ean be scen at wwwamazin 


Figure 16-1 


voltage and high 


е1вл)ь 
intended for the experienced experimenter and 
ld of high- 


velocities with considerable kineti 


Under the cor 


supervision, the ma 


mon ean provide а high-action science project demon. 
strating several important electrica] laws that involve 


electromagnetic reactions, Lenz's law and the 


Lorentz ХВ forces are clearly utilized in this devic 
The system as shown can provide the experienced 
hobbyist hours of fun and entertainment by experi 
menting with its effect (its impact) on various objects. 
This is an advane 


level project requiring elec 


ironic skills and high-voltage experience. Expect 10 
30) to 5500 unless you have access o the 


surplus market. All parts are readily available and 


thron 


any specialized parts are availa h Informa 


tion Unlimited (wwwamazingl.com) and are fisted in 


the paris list at the end of the chapter 


Theory of Operation 


magnetic feld. Induced cur 
rents in the aluminum produce currents that, in turn, 


produce opposin 


onetic fields thereby causing à 


moment of acceleration of the aluminum piece. In 
this project the aluminum pies 
large flat washer that is the pro 


tile. The aluminum 


guide to keep it ta isht ine. 


The heart of this project is the accelerating coil. It 
‘what couples the energy (the electrical current) to 
the aluminum ring (the projectile). Optimum effi- 
ciency is dependent on the coupling to achieve maxi 
‘mum projectile kinetic energy: This requires а 
‘minimal proximity of the projectile to the сой along 
with minimal air gaps (such as the spacing between 
the wires of the сой and the geometry of the coil as 
related to the dimensional format of the projectile) 
Also the inductive value of the сой is related to the 


storage capacity to provide the current rise over. 
time period that is dependent on the physical param: 
eters ofthe projectile. The associated second-order 
differential equations that mathematically determine 
these parameters are beyond the scope of this mate- 
rial Although the mathematical purist will find a 
deviation from maximum efficiency by using differ 
ent materials practically speaking, there are materials 


of different sizes and materials that offer a cost- 
effective compromise, An example is the use of 
square magnetic wire in place of conventional round 
stock wire. Using square magnetic wire for the coi 
‘when properly wound, will provide more kinetic 
energy to the projectile due to reduced air space 
(reluctancc); however it is quite difficult to wind and 


usually requires purchasing a significant amount at a 
healthy price. 

‘The shape and timing parameters of the coil 
magnetizing pulse must be related to the projectile to 
achieve optimum efficiency. А current rise that is 00 
fast will cause slippage (magnetic cavitation), Note 
that one definite disadvantage of this method of 


acceleration is that the projectiles influenced over a 
very short distance. Velocity, now being the square. 


root of the acceleration times the distance, is limited. 
To achieve high resultant velocities requires a very 
high moment of acceleration. Projectiles using con- 
ventional explosives current detonators and boosters 
‘could be prone to sympathetic initiation by these 

ich g accelerating forces at the time of launching. 


Circuit Theary 


This project as shown in Figure 16-2 is constructed 
‘operating from 115 vac household current. It also can 
be built to operate from 12 volts or built-in batteries 


A high-voltage currentlimited 60 Hz transformer 
(720) steps up the 15 vac to 6,500 vac and is recti- 
fied by high-voltage diodes (D31 through D34). DC 
current now charges the energy storage capacitors 
(C30) through the isolation resistor (Эй) to pro- 
grammable value, as selected by the operator. It is 
this stored energy that is discharged into the acceler- 
ator coil (L1) asit is switched by the spark gap 
(САРІ) Once switched into the сой, the now rapidly 
rising current wave induces a current into the alu- 

inum ring projectile (PROJ1), Itis this induced cur- 
rent that now generates а very high magnetic 
moment and repels the initial field in the accelerator 
coil causing a moment of intense accelerate forces 
‘Those not familiar with this concept often ask why an 
aluminum ring? The answer is that a magnetic mate- 
Fal would now be attracted and thus would neutral 
ize the repulsion. 

"The initializing of the circuit commences by tum- 
ing on the key switch (S2). This switch is intended to 
keep unauthorized personnel from powering up the 
system. The key switch controls 12 volts of DC power 
necessary to energize the relay (RET), with normally 


open contacts controlling power to the high-voltage 
transformer (T30). 

‘The controlling system, as shown, consists of 
momentary pushbutton switches that start the charg- 
setion (54) and can stop this action via switch 
(SS). Triggering the momentary pushbutton switch 
(S3) supplies power to the trigger module (TRIG10) 
and firing trigger gap (GAP2), thereby initiating the 
р GAP? and switching the energy from the 
storage capacitors C30 into the accelerator coil Ll, 


Charging voltage to C30 is controlled by the poten: 
tometer R14. Once set, the voltage will maintain its 
preset level until triggered or readjusted. Meter МІ 
indicates the charge voltage and is calibrated by the 
trimpot (R16). 


The transformer (T1) supplies 12 volis of AC that 
is rectified by diodes (D1 through D4), filtered by 
‘capacitor C4, and regulated by zener diodes (Z1 and 
Z2) to 12 volts de in order to power the control cir- 
cuits The indicator light erating diode (LEDI) illu- 
minates when the key switch is energized, The second 
indicator LED (LED?) illuminates when charging of 
(Cis taking place. A buzzer (BUZI) sounds when 
ever there isa charge voltage on C30. This is a safety 
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device to warn the operator that а voltage exists on 


the storage capacitors Sense voltage is obtained for 


the meter and charge voltage control circuit via string 


resistor RI3. The safety level voltag 


is obtained 


through the resistor string (R15). 


Assembly Steps 


Cura piece af -1 x . grid perforated circuit 
board (PRI) 6 х 4" 
rill holes for transformer TI and relay RET. 


ich. You will have to 


Insert the components as shown in Figure 
16-3, starting from the lower left-hand corner. 
Count the perforated holes as a guide. Note 
the polarity marks on copacitors and diodes. 
It is suggested that you use a socket (SOS) for 
the LM741 integrated circuit (11). 


Wire the components as shown in Figure 16-3 
using the leads of the actual compone 

the connection runs. These are indicated by 
the dashed lines Always avoid bare-wire 
bridges and globby solder joints. Check for 
cold or loose solder joints. Note the symbols. 
indicating wires to external components and. 
to solder junctions beneath board. 


is as 


Assemble the resistor dividers (R13 and R15) 
as shown in Figure 16-4 from seven 1.2 meg, 
watt resistors that are all connected in 
series and sleeved into a inch ID flexible 
plastic tubing, Place these along with the con 
necting leads. The leads connected to R30 
must be rated for 10 kilovolts. Connect the 
external components using #20 vinyl jacketed, 
stranded wire. Attach and solder shunt resis- 
tor RI across meter MI. S 
connection, 


eve in the 


Connect the three high-voltage diodes (035, 
D36, and D37) in series as shown in Figure 
16-5. Make sure there are no sharp edges on. 
solder joints and then sleeve into a plastie 
tube with a shart piece of high-voltage wire 
lead. 


Connect the remaining components. noting 
that some may have to be unsoldered when 
routing through the panel, as shown. Verity 


6 


proper lengths of connecting leads with other 
figures in the project. 


hassis from a sheet of 063 
aluminum as shown in Figure 16-6. The front 
panel holes arc shown to approximate layout 
апа size. These should be verified with all 
parts for hole size and location. 


Fabricate a 6 X 7 inch sheet of plastic 
(PLATE) to insulate the assembly board 
connections as shown in Figure 16-7. Assem- 
ble T30 to the chassis using screws and пик. 
Include solder lugs for grounding the power 
cord and assembly board. 


Fabricate a 2/4 x 7 inch piece of plastic 
(PLATE?) for mounting the four rectifiers 
(D31 through D34) and resistor R0. Use 
two-sided sticky tape or silicon rubber to 
secure. Use a long screw or piece of threaded 
rod with an insulating washer on top side of 


resistor. 


Assemble components to the front panel, as 
shown in Figure 16-8, and then finalize the 
wiring to complete assembly, Use pieces of 10 
Kilovelt-rated wire for those that are shown as 
heavy traces. Other leads are made from #20 
vinyl jacketed, stranded wire. The grounding. 
leads shown arc from the power cord, assem- 
bly board, and D33/D34 to the lug on T30. 
‘Output leads are shown as the TRIGGER, 
COMMON GROUND, and HV OUTPUT 
‘Observe all notes on this figure. 


Circuit Testing 


10. 


п 


Obtain а ballasted 115 vac power source. You 
сап make this simply by placing а 60-watt. 
lightbulb in series with the hot side of the 
powerline, which is usually designated by the 
black lead. Do not eliminate the green earth 
ground connection, 


Verify ай switches are off and then insert a 
3-amp fuse into РОЛ. Temporarily connect the 
high-voltage output to the chassis ground. 
Output is current limited by the leakage 
inductance of T30. 
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12, Plug into the ballasted 115 vac source. Turn on This concludes the basie test of this cireuit but 
S6 and the key switch. Note LED! lighting. docs not verify the programming voltage function 
‘Check control of both these switches as they meter reading and calibration, or the safety buzzer. 
are connected in series. 


13. Push S3 and note a high-voltage spark at the 
trigger output lead. Assembly of the Completed 


14, Push 34 and note the relay latching and System 
watt lamp starting to light. The unit may 


chatter in this mode, LED? should light in ) 
15. Fabricate the upper and lower deck pieces, as 


shown in Figure 16-9. Fabricate four pieces of 
Silsinch PVC tubing for the pillar spacers 
located at each corner. 


coincidence with the relay, 


рашт 


32 


РА 


Jut 


uou 


A This symbol indicates points for wires to external components 
Cj This symbol indicates solder junction of leads 
^77 This symbol indicates wiring on underside of board 


Figure i63 Acn board parts layout 
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Assembly fon foure 163 TN 


Connect to R30 gr 16:13 


Figure 16-4 As 
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Figure 16-6 Fabrication of chassis 
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Figure 16-7 Assembly and wiring of chassis 
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Figure 16-8 


16 


S1- HV safety override switch to T30 
S2- Safety key switch 

53- Trigger "re" switch 
S4- Charge stant switch 

S5- Charge abon switch 

S6- Low control voltage switch 

LEDI- Power on" indicator 

LED2- Charging сусе 'on" indicator 

14- Programmed charge voltage level control 
FUT- 3 amp tuse holder 

BUZ1- High voltage presence audible waming 
M1- Charge voltage meter. 5 kilovolt tul scale 
COTIBUI- Ciamp bushing for power cord CO1 


Nota that it is a good idea to label the controls 


Frontcpanel controls and wiring. 


Fubricate the capacitor bracket, as shown in 
Figure 16-10. This piece secures the three 
energy storage capacitors CI0A, C1OB, and 
CIC on the bottom deck. 


Fabricate the trunion bracket, as shown in 18 
Figure 16-11. This piece secures the actual Пу 
жау and accelerating coil and therefore must 
be able to withstand the kinetic recoil from 
the accelerating reaction of the projectile. This 
bracket is the central electrical grounding 
point of the discharge circuit and must also be 
actively grounded to earth ground via the 
power cord green wire. There is also aii 
hole for the electrode holding collar (COL- 


ch 


HVOUTPUT  TRODWASINUT 


of the main spark switeh (GAPL). This part 
must be centered and carefully soldered in 
place usi 


propane torch. 


Fabricale the front and rear disk section, as 
shown in Figure 16-12. You may also fabricate 
the projectile (PROJ) [rom a piece of alu- 
minum, as shown. 


Wind the coils, as shown in Figure 16-13. 1t isa 
good idea to study Figures 16-12, 16-13, and. 
16-14 before attempting this step. Make sure 
to leave connection leads that are a minimum 
oF 10 inches te 
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Figure 16-9 — Fubricorion of deck Sections 
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Assemble the flyway and breech, as shown in 
Figure 16-14. Study the notes on this figure, 


Fabricate the two plastic blocks (PVCBLK. 
and TFBLK), as shown in Figure 16-15, to the 
suggested dimensions, Note that the heights of 
these pieces must allow close alignment of the 
electrodes as dictated by the position of the 
soldered collar on the trunion bracket. C3 
and C32 are wired in place and must be 
spread apart to prevent sparking. The blocks 
are secured to the top deck using sheet metal 
screws, Use two screws for the PVC block. Do 
not allow these screws to penetrate more than 
‘inch into the plastic material. Note the 
clearance hole in the deck for the high-voltage 
lead from the trigger module, shown in Figure 
162. 


Assemble the three energy-discharge capaci- 
tors (shown in Figure 16-16) along with the 
charger and contro! module. 


Make the final assembly steps and wire, as 
shown in Figure 16-17, Note the direct and 


i 
zt 
Figure 16:10 Fabrication f the capacitor bracket 
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‘Suggested material is 1/18" galvanized stool 


The electrode collar holar is soldered to the union 


brache! using a propane toreh and caratuly 


тотеп wih clearance hole. 


Figure 1611 Fabrication of the irunion bracket 
heavy leads for the discharge path. You may 
want to sleeve some plastic tubing over these 
lends as they are rated only for 600 volts. 


= The truníon bracket is the common grounding 
for ihe system. It is very important that the 
earth ground green lead of the power cord be firmly 
attached at this point to ensure system operating 
safety. 


24, Verity and use the diagram shown in Figure 


16-18 as a wiring aid and reconfirm 
and general circuitry and integrity. 


rounding 


Pisce six 3/16: пове. 
эз shonn tons 
and id section 


Testing and Operation of the 
Cannon 


26 


Locate a lest site with a backstop capable of 
stopping the projectile, Obtain a 5440 volt. 
DC reading meter to set MI, I is assumed 
that the circuitry is corrcetly assembled and 
the basic electrical pretest as describe 
steps 10 through 14 was successively per- 
formed. Preset the main gap to м inch and 
the trigger gap to V inch. 


Preset ull switches shown back in Figure 16-8 
to the off position, Familiarize yourself with 
these controls 
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Suggest mata is 3/0" Вузов or machined PVC 
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Figure 16-12 Fabrication of the accelerator coil holder 


Danger: The next steps involve exposure to danger. 
ous high voltages. Failure to take any of the following. 
described steps will require a complete shutdown and 
power removal, along with a shorting of C30 betore 
performing any trouble shooting. 


27. Connect the test meter from chassis ground to 
‘the output end of resistor R30. Plug the unit 
into 115 vac and turn on $6, Turn on the key 
switeh 52 and note LEDI lighting, Place the 
projectile over the accelerator coil 


28. Depress pushbutton switeh $3 and note û 
spark occurring in both gaps. 

20, Verify 51 safety switch is off. Depress push- 
button switch $4 and note the relay REI ener. 


Pnon 


PROJECTILE on mium. 
птаны а 12 1 8°00 
KEME DANE кале. 
PROJECTILE зис math e 
эк ce COX Tace эмепи 
fans es iio he cii она 
mere el on the FLYWAY ube 


gizing and LED? lighting, Depress pushbutton 
switch S5 and note REI de-energizing and 
LED? turning off. Verify these on and off 
funetions of 84 and S5 several times before 
the next steps 


5 is important as it must stop the charging 
action in the event that you choose to quickly 
abort the eyele. 


‘Turn on toggle switch S1. Restart the system 
by again depressing RA, noting a voltage read- 
ing on both the panel meter M1 and the exter 
mal test meter. This voltage will build up toa 
level as set by the charge-voltage level control 
R14 and then shut down, only to restart the 
charge eyele when the voltage charge level 
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Figure 16-13 Side view showing winding 


Suggested materials У plywood or machined PVC. 
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| of the breech and flyway 
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Solder the colar over ha hale 
in tha union bracket for \ 
holding the ground electrode \ 


A 
‘Solder the > 
[e | 
= | 
tasoero] \ 
© \ 


7S) 
Solder gap switch Званый top view 


Connect о WINDING COL 
toad fom Figure eT 


Fabrcato a 1 x2" РУС book 
The height ofthis lock must be, 
Чөлгойез to be inexact 


alignment To TRIGGER 
коп Figuro 16:7 


кашса тө Teflon block (TFBLK) om a 3/8 x t X 
piece of Teton or other similar material. Tho hole for the 
iger lecltode ELEOTRIG must ai gn up with the 3/8" 
bioc% lug BLKLUGSE as it must allow a tigger spark to 
jump between these two pointa. Secure to deck wih 1" 
Sol tapping scrcos (SWETSM). 


Spark gap switch is o view 
Figure 16-15 — Details of ihe spark and Trigger switches 


falls below the set level. Obviously there is an producing an annoying sound, thus alerting, 
amount of hysteresis that prevents off-and-on you to а charge presence on the capacitors 
chatter, With RI4 set to full counterclockwise 
31, Slightly turn R14 clockwise and allow it to 
(CCW), this voltage should reset at less than уке ан 
(000 volts The buzzer BUZI should be GRE THEE EUR aan di 
А the external test meter. Depress the trigger 
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Figure 16-18 Final assembly isometric view 


Tract a an ray orur 


NCSWIGNUTIONABHIO. | 


1 GROUND Figure 167 


coco 


|=; 


Figure 16-17 Finat assembly side view 
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fre pushbutton S3 and note the p 
shooting into the backstop. Imme 
the stop switch 55 
up for the next shot. 


unless you want it to charge 


Note: The system will automatically recharge to the | 
1.500-volt present level unless the stop switch is 
activated. 


32. Repeat the cycle, increasing the charge vol 
age up to 2,500 volts, and then adjust the trim. 
pot RI6 on the meter MI to agree with the 
lest meter 


сю 


33. Repeat this step allowing the charge voltage 
ло go up to 5,000 volts, noting the impact of 
the projectile 

34. Verify the unit is not breaking apart as a 
result of recoil. Rethink the recoil springs if a 
problem exists 


Use 412 stranded wie for discharge 

loads as chown as heavier ines. You 

may want 1o ove over some plasic 
tubing fr ine ation purposes 


‘aco 


Aways connect 1o center. 
porto discharge bark 


КЕРЭ] 


оттоп system ground 


шч 


ا 


TRIG GAP. 


enam 


Ll 


From Figure 18:7 


Figure 1618 Overall sysiem wiring diagram 
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Table 16.1 Magnetic Cannon Part List ТЯ 


prr om 
poc b 
Ref # — Desert DB Part # № 
Ета 103537 Three 30 kilovolt, 4 
IAS Pour 70, fot ret ima parvo 3 
6% 3 
— о 
ва оланыны parus H 
tee) e 
а аана bas 
RASTA Four OR tome pua 
‘son hc) a 
Lx 
nme 
pour iro омана - 
тш! Tao 10M ewan ion SO озегин 2 
ыу а 
ne я Keyswitch 
rm = 
aw — 5 
К 1 
ISAS ои 126, aa ` | 
resistors (be-red-er) ы одринениу H 
Gee chamani in Fiet Run etuer pmmzowo S 
Wim pa penteme, Tam > ONE 5 
КҮЛ хаи g 
в ng RE " 
Wn! бра paneer : 
[o m 
"I eh rote Є 
Зы Б Q 
aus 13-ahm, ўча кайма “ao Accelerator coil assembis.as. ОБЕ ACCOIL w 
"ieri Pares oa 5 
"E em 3 
"mm “CAM snes — эшм D 
наь атин о 
оз молара ‘oar зварену  Dmicarm 7 
ins oer gus IIS 
"HA азагына саманы Moi ао ивана 
КЕ К 


icp PLATED втв inch panic 


^CHB Ботаалы intutsuine piate 
rifled cans in parallel for ВЕНЫ ааа 
Зета PLATED 270279420 inch patie 
insulating piate 
E TAPEL inches of Linch wide, 
(01.2.3 — Tho PN2222 GPNEN thin sticky tpe 


cnn PLIURE 18 inehes of inch ID viny! 


о IRFS20 Moser exile tubing for 
RIS RIS and trigger diodes 


os MIESAS NPN power 
полны COL Beet Savine #8 power cord 

Dis вш INAH SO HNWIRE 12inches20%s slieon DBF WIREDOKV 
Lamp diodes high voltage wire 

bs N07 орлов, BUSSWIRE 24 inches #20 bare husswire 
amp diode 
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Chapter Sixteen 


WRI 10 feet A20 мо stranded FLYWAY  Fabriemte the flyway tube 
hook-up wire seen in Figure 1614 


WNI Medium wire aut BREECH  Fabricate the breech ube 
seen in Figure 1614 
BULS “Two bushings for LEDS 


cars “Twelve знаев PVC caps 
BUI Fovercord camp bushing for posts und feet see in 
Figure 161 
СЕ 
SPRINGS Four inch diameter x 
Swi ез2 x нает for arge یکر‎ 
mounting relay e 
NUS Sif hox nuts COLLAR inet shalt collar 
UGS sb sober og BLKLUG2S Three inch Block logs 
TROD Sinch leneth of 1120 анана 
threaded rod. 2 BLKLUGSS inch block tag for 
ашала parie washers N me x 
TRIGIO Assembled wigger DoetRIGIO эн Mad RE 
pulse module oe 


TRIGIK Kitoftrggerpulte module DBF TRIGIK HERAT “teehee wate 


‘oF tol steel electrodes 


Parts List to Final System ELECTRTRIG 320 x Vinch threaded 


rod with point 
DECKS Teo fabricated pieces of m 
inch buch ‘TROD Four 20 X inch 
plywood 13 x 17 inches sided rod 
Posts Four fabricated pisces of BOLTINUT Five 3th» inch bolt 
ine inch PVC tubing and put 
PLATEL  Fabrieate a piece of winch млн Eleven > 20 nuts for 
piastiesheet 6 x 7 inches rigger gap and posis 
PLATED  Fabrieate a pec ovine зом Five #10 x tanh sheet 
plastic sheet 27 7 inches metal sere 
BRKCAFL  Fabricate the capacitor swio Ten £032 x inch 
brocket seen in Figure 1610 machine sew 
TRKTRUNI fabricate the trunion bracket ui. Ten A032 ms 
scon in Figure 16-11 
WASHIO Twenty 0 wide shoulder 
RDISK Fabrice the rear disk washers 
seen in Figure 16-12 
WIREIZ абы stranded. vinyl- 
FDISK. Fabricate the front disk covered wire 
seen in Figure 16-12 
WIREIZ Зоб #12 heavy-coated. 
Pron коне be projectile magnetic wire for 
seen in Figure 16-12 winding ACOIL 


ILKELECT — Fabriate the electrode 
holding block seen in 
Figure 16:13 


BLETRIG Бане the rieger 
electrode вте block 
Seen in Figure 1615 
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Vacuum Tube tesla Coil Project + 


This advanced project, as shown in Figure 17-1, is ‘enced experimenter and researcher in the field of 
similar to а сой made by John Weisner some years high-voltage and high-frequency circuitry. Not only is 
so. The geometry of the secondary not being the this project a dangerous electrical device, but it can 

most efficient is a good compromise for wireless also be a bothersome source of radio interference, 


energy transmission and also provides a reasonable especially in the standard AM broadcast band and 
‘output display. The project is intended for the experi- should be used in a shielded enclosure or a Faraday 
cage if operated on a continuous basis A gas dis- 
charge lamp such as a standard household fluores 
cont lamp vill glow up to 10 feet away when this 
device is used. Annoying burns are experienced when 
contact is made with conductive objects up to similar 
distances 

We also have built coils using TH, 450TH, and 
parallel 2500THs with a full 5,000 watts of plate dissi- 
pation. This coil produced spectacular flaming ares up. 
to 8 feet long with 8 kilowatts of input. А video show. 
ing the operation is on our web site. The coil shown 
here will easily prodi 


ucc 1 102 feet of flaming ares 
This system can provide the experienced hobbyist 
with hours of fun and en 


sinment experimenting 


with terminals and settings to generate wircless 


energy as well as output ares and sparks This is a 


advanced-devel and potentially expensive project 
requiring eléctronic skills and high-voltage experi 


ence, Expect to spend $300 to $750. All the parts are 


readily available, with specialized parts obtainable 
through Information Unlimited 

(wwwamazingl com), and they are listed in 

Table 17-1 


Figure 17-1 


Tesla coil 
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Basic Description 


These spectacular display devices produce ares and 
sparks quite unlike the undamped spark gap-driven 
‘Tesla coils Operation does not require a noisy spark 
gap that produces copious amounts of radio fre- 
quency interference (RFT) but operates efficiently at 
the quarter-wave frequency of the secondary сой. 
Vacuum tubes, while large and requiring filament 
power, do offer robust and forgiving operation and 
are intended as a good starter approach to solid-state 
Tesla coils 


This approach is far less temperamental than the 
solid-state metal-axide-semiconductor field effect 
transistors (MOSFET) or insulated gate bipolar tran- 
sistor (IGBT) drivers However, once these FET 
devices are debugged and tweaked, one can obtain. 
some excellent results Our lab FET coil generates 
over 4-foot sparks using only 3 kilowatts The output 
frequency tracks within 5 percent of the resonant. 
point using one of our proprietary circuits that will be. 
‘on our site in the late spring of 2006 with the com- 
plete system scheduled for publishing in the third edi- 
tion of this book series 


" 
Aar БШШШ 
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Figure 17-3 Creating ihe major parts 
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Chapter Seventeen 


The circuit as shown on the schematic in Figure 
17-2 of the vacuum tube device is nothing more than 
a medium-powered Hartley radio frequency oscilla- 
tor tuned to the resonant frequency of the secondary 
coil The circuit uses a medium-powered, readily 
available 833A triode transmitting tube that inher- 
cently has a high grid to plate capacitance necessary 
for self-oscillation. The plate load is a resonant trans- 
former with both the primary and secondary tuned to 
the approximate identical frequencies. The output 
potential is now a function of the secondary-to- 
primary coil inductances times the peak primary 
plate voltage. This system generates voltages at fre- 
quencies sufficient to cause air breakdown, thus pro- 
ducing the sparks and arc jumping into open air. 

The output of the oscillator is relatively closely 
coupled to the secondary coil designed for high О 
performance and self-resonant to the quarter-wave of 
the oscillator frequency The voltage distribution is 
now that of a quarter section with a current node at 
the base and voltage node atthe top. The input. 
power to the coil is raw, unrectfied AC at 3,000 volts 
root mean square (ems) with a current of 5 amps The 
peak voltage is aver 4,000 volts and is supplied by a 
‘conventional plate transformer being fed by a 
voltage-adjustable variac, which allows you to adjust 
the output voltage of the system. A pulse signal is 
also shown that controls the grid of the tube, allowing 
a wide range of spark texture variation by changing. 
the duty cycle and frequency. 


Assembly Steps 


Fabricate the secondary сой form (FORM- 
SEC) from a 3/4 x "inch wall polycarbonate 
tubing, as shown in Figure 17-3. It is not sug- 
gested that you use РУС tubing due to mois- 
ture retention and breakdown, 


Fabricate the primary coil form 
(FORMPR Das shown in Figure 17-3 from a 
length of 71s X "inch wall plastic tubing, 
Polycarbonate tubing is preferred 


Fubricate two 3-inch diameter discs (DISK3) 
as shown in Figure 17-3 from /einch polycar- 
bonate. These pieces are for the ends of the 
secondary coil and are secured via three #6 x 
Syeinch brass wood screws. Drill air passage 


holes as shown for the blower (B2). 


Fabricate four 10.S-inch spacers (SPACER) as 
shown in Figure 17-3 from lengths of Linc 
OD PVC tubing. 


Fabricate the 16 16-inch square bottom 
deck (DECKBOT) as shown in Figure 17-3 
from a piece of "inch finished plywood and 
paint it black. 

Fabricate the 16 X 16-inch deck top (DECK- 
TOP) as shown in Figure 17-3 from a Ys-inch- 
thick Plexiglas or you may use plywood. 


Fubricate the parts as shown in Figure 17-4, 
Note to use "sinch G10 or another high- 
temperature plastic for the actual tube 


_ © 
= 


Q 


Figure 17-4 Assembly of the tube and mounting bracket 
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holders (TUBKTFIL and TUBKTPLATE) secure the assembly to the wooden deck via 


Use "winch aluminum for the other parts, four #8 X inch wood screws TUBKT- 
Note the mating holes for assembling them PLATE must be disassembled to insert the. 
together, as shown in Figure 17-4. tube V1 in place. The blower fan B1 is cen- 


tered to maximize air flow across the plate 
section of V1. It is mounted using four 8-32 x 
‘finch screws and nuts. The entire assembly 


3. Assemble the fan and tube-mounting bracket 
from the parts in Figure 17-5. Use thirteen 
(6:32 X \н-їпеһ screws and nuts, Foot brackets 


TENE mn opel stis шана рев 
Толеп the clamping acon. Atach he wre ead 
т 

vertar ‘Stes completely The stap в parri as eurent 
[stich of nese ports and crac ust be pose 

{prevent heating. use = tuni eeu ж 

the lube pra o acreedor 


Al relrerced parta sre shown 
етап 174 


тесиле 


Fuse ДОНУ of he be holäing bracket 
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Chapter Seventeen 
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Figure 17-6 Botiom deck assembly 


must set on a Мелло foam rubber pad to 
avoid any vibration. Fabricate the tube pin. 
connections from "inch strips of thin copper 
in the form of clamping connectors, Use 
screws to tighten the clamps securely around 
the tube pins Crimp the connecting wires in 
place and carefully solder the connecting. 
leads completely. This is important as the tube 
pins must pass а high current. 


Lay out the bottom deck DECKBOT and 
trial-fit the components as shown in Figure 
17-6. (You may want to consider castors at the 
‘comers for system mobility.) Cut a 14-inch 


length of a 1-inch-wide copper strip for the 
‘main ground plane. Secure it via two wood 
screws at the end points, Secure the plate 
transformer (TI) using four !/-20 x 1'/sinch. 
bolts with flat washers on the bottom side of 
the wooden deck, Mount the three mica 
capacitors (C3, СЭВ, and C4) using 6-32 х 
11-е screws, nuts and washers. Cut 'ineh 
lengths of copper straps and attach them as 
shown. Note the grounding piece on C4 must 
be shaped and formed to have a flat surface 
abutting the ground plane strap and fitting as 
shown, 
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Figure 


mum o 
MEL 


[A 


L8 ip deck fabrication and sembly 


Do not tighten the nuts at this time, Mount 
mica capacitor C2 using similar hardware and 
grid resistor R2 vertically using a long "inch 
bolt or a threaded rod. Do not overtighten. 
Secure the filament transformer T2 using four 
8-32 x 1inch screws and nuts. Secure the 
tube and fan bracket via four #8 X "inch 
‘wood screws through the two foot brackets 
FOOBKT. Also note the foam rubber mount. 
FOAM. Drill holes for the 'j-inch —20 
threaded rods for the deck spacer. 


‘Thread the power cords (P1, P2) through the 
clamp bushings (BU1, BU2) as shown in 

jure 17-7 on the front-panel section 
(FPANEL). The actual location on the panel 
section is shown in Figure 17-3. Figure 17-7 is 
shown to clarify the wiring. Power cord PL 
must be a heavy-duty, #16, three-wire cord, 
‘with P2 being a £18, three-wire cord. Connect 
the two green ground leads to a crimp lug. 
along with a 24-inch piece of #18 stranded. 
wire that eventually connects to the center 
ground lug of the secondary сой. Solder this 
lug and verify the integrity as this is manda- 
tory for electrical safety. Proceed to wire as 


shown using #18 stranded wires. Note that the 
two leads eventually connect to the second 
blower (B2) mounted on the top deck. Use 
crimp lugs and solder wherever shown, Route 
the wires, tie wrap, and clamp into place. 

for appearance and isolation from other 
components, 


6. Wire the filament clips to the 10-volt output 
leads of T2 as shown in Figure 17-8. These 
clips are shown in Figure 17-5. You will note 
That insulation is removed from one of these 
leads, and the uncovered section is soldered to 
the l-inch copper strip. Solder in the bypass 
resistor (CI) to the copper strip and to a lug 
with the other leads to R2. High-voltage wire 
should be used from transformer T2 to capaci- 
tor C4, Proceed to complete the wiring using 
crimp lugs and soldering. Two pairs of wires 
are shown from the primary and grid coil. 
"These are not actually connected at this 
as they are part of the top deck assembly 
(DECKTOP). Jack (11) 8 attached to the 
front panel shown located in Figure 17-3. 


7. Fabricate the DECKTOR as shown in Figure 
17-9. This piece was originally shown as being 
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The secondary is wound on the form as shown for 
FORMSEC in figure 17-3. 

Special nate: The сой form must be totally clean both 
inside and out. Use Isopropyl alcohol anc allow he 
form to completely dry, Coat vith a layer of orange 
shellac should do this on a dry day orina 
dehumidified are. 


\ 


“of 


Start by inserting the polycarbonate csk DISKS into 
the output end of the сой form fush with the end. 
Secure using 3 or 4 small plasic sors, Do nat use 
metal on the coil output end as arcing wil occur. 


inserta 1" width aluminum bracket into the base end 
wth a 1/4-20 tapped hole for screwing on о the brass 
screw from figure 17-9. Bend down 74" 80 degree 
ends to attach to inner diameter of call wa brass 
Screws and nuts 


Position roll of #28 heavy magnet wire and thread 
into holes on base ond of form. Attach free end to 
bracket via one of the screws, Dril small holes at 
each end of the coll form J" from ends for threading 
the "start and “finish” leads of te windings. 


Start to wind the tums and continue for 33" in length 
being careful to keep the wire tight fee of kinks and 
avoiding any overlaps. Do approximately several 

inches at a tmo and shellac r place using orange 
shellac. Always secure lead wih a ресе of good 
adhesive sticky tape as an "urwind vall be 
disastrous. Winding this col with two people is much 


Completed coil should contain approximately 2400 
{urns and tune to around 200 khz when Төв standing, 
Note winding should be in the same direction as 


primary colto! 
с 
9 
9 
m 
9 
> 
9 
[^] 
н 
цр Five 12410 Assembly ofthe secondary col 
р апе Plexiglas square from Figure 17-3. assembly shown later in the plans Secure itin 
© Fabricate а «inch РУС disc (DISCPRI) place on the deck via 4-20 linch brass 
a from sinc thick sheet. This piece is for Screw and nut, This will be the grounding 
о securing and centering the primary coil point for the bottom of the secondary сой and 
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Figure 1712 Final assembly of top deck 
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Chapter Seventeen 


Figure 


goes to earth ground, as shown in Figure 17-7. 
Proceed to drill the eight I-inch air flow holes. 


At this time, the builder should be aware that 
if his or her сой is to be used on a continuous 
basis, the second blower mounted on the 
underside of the top deck is necessary to keep 
the bottom of the coils cool. They will heat up 
over time due to the resonant rise of current. 


2178 Side view of final assembly 


Figure 17-14 


associated with the base of a quarter-wave 
resonator. If your сой is to be used for a short- 
time operation of several minutes, the part 
involving the drilling of the air flow holes and 
the second fan may be omitted. 

Assemble and wind the secondary сой a 
shown in Figure 17-10. Proper winding of the 
coil is mandatory for achieving optimal opera- 
tion. Kinks and overlaps will seriously affect 
output. 


Assemble the primary coil assembly, as shown 
in Figure 17-11, Start at the bottom and tightly 
wind the turns Use tie wraps to secure the 
start and finish of this heavier 21 turns of the 
#8 stranded wire. You may want to place dabs 
of silicon rubber to secure them in place. Start 


The final assembly 
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Figure 1745 


10 


The right-side view 


from the top and wind 20 turns of #18 vinyl 
covered stranded wire and tie wrap it in place. 
Note that there must be at least inch. 

between the closest proximities of th 
coils as a flashover (or spark break) could 
damage the vacuum tube. Leave at least 2 feet 
of extra leads for connections as shown in 
Figure 17-8. 


Finally, assemble the top deck, as shown in 
Figure 17-12. The primary coil section slips 
over the disc DISCPRI, as shown in Figure. 
17-8. The tapped hole in the bracket of the 

secondary coil screws onto the center brass 
serew shown in Figure 17-8, It is this screw 

that grounds and secures the secondary coil. 


Route the leads from the coils through th 
respective holes for connection into the ci 
cuit. You will note back in Figure 17-8 that the 
heavy plate leads are shown connected to 
СЗА via heavy crimp lugs and. 
dered. The same applies for the smaller grid 
leads that connect across C2. These leads may 
require switching during the test steps. Both 
sets of these leads carry high-frequency 


also sol 


н 
nergy wih the beavier lend carrying € 
radiofrequency voltages and currents These: р 
heavier leads must be as short and direct ак U 
sts Een came pl SE Ч 
objects. [e] 


Figure 17-13 shows the completed graphic of 
the coil assembly with an insulator and а 
pointed discharge pin. Any suitable feed 
through the insulator around 2 to 3 inches in 
"height can be used. You may also use a piece. 
of polycarbonate or Teflon rod for this part. 
Other plastics may carbonize and burn. 


The following figures are actual photos show- 
ing different views of the assembly apart and 
intact. They are intended as assembly aids 


Figure 17-14 shows a 12 X 3-inch toroid as the 
output terminal. You will note the two power cords 


exiting through the front panel. 


Figure 17-15 shows the right side with a view of 
the blower BI and tube-mounting bracket 
Figure 17-16 shows the left side with 


view of the 
filament and plate transformers 
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Figure 17-16 The left-side view 


Figure 17-17 Тһе front view 
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Figure 1748 The wp view 


Figure 17.13 Another top view 


MORE Electronic Gadgets for the Evil Genius 165 


Chapter Seventeen 


Figure 17-20 Final sy 
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Figure 17-17 shows the front view through the 
clear plastic panel, Note the three mica capacitors 
GA, C3B, and C4. 

Figure 17-18 shows the top view with the clear 
plastic top deck removed, We used а piece of shielded 
strap to connect the plate terminal of th 
C3A and СЭВ This isnot necessary and may be 
heavy Mexible wire. 


ube to 


Figure 17-19 also shows the top view with the clear 
plastic top deck removed but ata different angle. 


Testing and Operating 


1. You will need a dedicated 20-amp line to 
obtain full output. Set up the system as shown 
in Figure 17-20, Place the unit away from 
metal objects insert a 7-amp fuse in the 
holder, and insert a shorting into the grid cur- 
rent jack (J1). Plug in the 115 VAC plug for 
the filament and blower fans, and wait for the 
tube to glow and the fans to blow. Always 
allow at least 3 minutes for the tube filament 
to reach the proper emission temperature. 


Verify that the variae is properly wired and 
turned to zero volts as indicated on the volt- 
meter. Plug it into a 20-amp circuit. Slowly 
turn up the variae to 30 volts and verify some 
output as indicated by the bulb glowing or 
some corona discharge occurring on the out- 
put pin. 


If you do not observe some output, it will be 
necessary to completely shut the system down 
by unplugging both plugs, reversing the grid 
сой wires that attach to C2, and repeating the 
previous step. This is referred to as phasing 
the system. You should get substantia] output 
and easily light the tube when properly 
phased. 


3. Once you verify that the coil is properly 
phased, you may start to increase the voltage, 


noting the output discharge, the input current, 


and the applied AC voltage as indicated on 
the variac meter. You must also observe that 
the plate of the tube does not start to glow, as 
this is an indication of mistuning. The tube 
may have a very soft glow at full 120 VAC 
where the output should be 15 inches or more. 
‘The input current will approach 20 amps. 


Notes 


Tuning the coil for maximum output is tricky and 
may take some effort on the part of the builder. The 
tuning values will vary as the discharge increases due 
to the virtual capacitance of the ionization cloud at 
the top of the сой. The output terminal will also 
greatly effect the output tuning. Try adding or sub 
tracting a turn or two on the primary plate coil, as 
this will change the resonant drive signal. You will 
need more inductance as the output increases and 
the triek isto select the optimum value at the desired 
input power. 

А 12inch toroid or another large capacitive termi- 
nal will cause larger circulating currents within the 
coil and greatly enhance the wireless transmission of 
епстуу, яз ean be demonstrated by observing the dis- 
tance that is possible or lighting the gas discharge 
tube without a wire. This will eliminate the air brenk- 
down dischar 


‘when operating in this mode as the 
terminal voltage drops unless you increase the input 
power to overcome this loading effect 

The geometry of the secondary coil as shown is 
not the optimum for maximum length discharges. A. 
squatter size would be more efficient but would radi- 


ale less 
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Table 17-1 Vacuum Tube Tesla Coll Parts List E Single pole single drow 
(SPST) Samp toggle switch 
د‎ НАЯ Panelmount fase holder 
Het # Besen ^ Bi ыы 
К SK, 100-wat wire wound 
resistor n foot #16 tree 
power cord 
а Obi microsrd, ооо DB 0039400 
Polypropylene capacitor m Stoot #18 есені 
poster cord 
а microfarad, -kilovolt DBF 0313 KVM 
тз capacitor  AMPMETER 20-amp AC panel mount 
ammeter 
CAO Three Ol-mierotarad, ве 01/10 KYM 
10Kilovolt mica capacitors VARIAC = I8ampvariewith DBY VARIACISA 
builtin meter 
vi 3A Triode vacuum tube РВА RISA, 
TUBE 15-inch neontubo DBY NEIS 
т ADU Samppiaie DDRSKVISA. 
шаштын TERL їрхзшзюю 
terminal вито 
т Tove amp filament Ови IOV/IOA, 22.2.2292 air 
transformer 
вш 5% Sinch mulfn fan and ОВ # РАМІ 
5 x Sane high-output 
mattin fan 
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Universal Capacitance Discharge: 


Ignition T 


Figur. 
driver circuit that ean be used to pulse most induc 


8-1 shows how to construct a very useful 


tion and ignition coils in the forward d 


rection. Hi 


quality automotive ignition coils can produce 50- to. 
75,000-volt pulses capable of jumping several inches. 
The system allows control of the pulse repetition rate 
up to 100 reps/second and individual pulse energy up 
10.3 joules A maximum power output of over 30 

‘watts is possible. Ош 


aboratory model has generated 


discharges of up to 10 inches from some high: 


performance ignition coils. 
The advantage of a capacitance discharge ignition 
(CD) system is its ability to produce high peak cur 
rents and voltages simultaneously. This property is 
well understood and appreciated in the automotive 
industry where fouled spark pl 


are prevented by 
the brisance of the discharge, Electric fences burn 
away vegetation growth from contacting the wire by 


using high current pulses Stun guns use these high 


Figure 16-1 


The capacitor discharge drive 


CDH Driver 


peak current pulses to thwart the neuromuscular sys- 


tem. All this peak power with very low resultant 


energy allows many useful applications where bat- 
Tery-operated systems can be efficiently utilized. 

This is an intermediate-level project requiring 
basic electronic skills and one should expect to spend 
$25 to $50, АИ the parts are readily available, with 
specialized parts obtainable thro 
Unlimited (www. 
in Table 18-1 


igh Information 
nazing com), and they are listed 


Circuit Description 


18:2 shows the complete circuit schematic of 
the adjustable energy and repetition rate capacitor 
discharge driver. The adju 


able voltage regulator 12 
controls the operating voltage to the system via con. 
trol pot R9ISI from 6 to 12 volts, Input to 2 is a 12- 
volt DC wall adapter transformer 


rating of 1 to 2 amps being controlled by switch 


SI. This adjustable voltage is fed to the switch 


transistors Q1 and Q2 via the center tap of stepup 
transformer T1. The switching action of these transis 
tors is controlled by i complementary pulse driver 

circuit И with its frequency controlled by trimpot R3. 
This circuit generates a high-frequency signal that 

alternates between the two primary windi 
inducing a hi 


in turn 
the secondary winding, 
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Figure 18. 


TL isa transformer with a preset, built-in leakage 
reactance that controls the short-circuit-charging cur- 
rent to discharge capacitor Có through rectifying 
diode D2. Once Co is charged. it can be discharged 
by the silicon controlled rectifier switch (SCR). 
through the primary high-voltage pulse transformer 
12. The SCR is controlled by timer chip 13, connected 
asa variable pulse generator via pulse rate adjust pot 
1813/52. This these pulses that trigger the SCR 10 
switch energy from Có into T2, generating the high- 
voltage output pulses You may also externally switch 
the SCR via a pulse signal at input jack 11. R13IS2 
must be off for this external function. The pulse trans- 
former is shown as a low-power unit in the parts list. 
The real intention of the circuit is the ability to 
pulse-drive many different ignition coils at different 
energy levels as selected by RO and pulse repetition 


rates as selected by R13. We have obtained sparks up. 
104 inches with conventional automotive coils. 


Assembly Steps 


1. Assemble the switching transformer as shown. 
in Figure 18:3, 

2. Fabricate the heatsink bracket (HS1) and 
transistor mounting bracket (BR1), as shown. 
in Figure 18-4, Make sure you've removed any 
sharp edges or burrs in the mounting holes 
that could break through the insulating pads 

3. Attach O1 and O2 as shown, noting that the 


mounting tabs are insulated from the actual. 
metal heatsink bracket by the nylon screws. 
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1, Bitar (paral wee ма ferent olor #18 magnet wire or 10 turns en the prmary Боп. Tape m 
‘ace kerning 8 lends. Note thet cerent clare wil ela einige lad ere 
эла sola magnet wre can be used however бау едиелеу UTZ we ville занатро, 
You can make ths wee by obtaring б сове of #29 meget wre and et togata эв з аде мне 


2 Wind 300 ture of #30 magnet wire 1n the 10 segments atte secondary cor. Wind 30 uma per 
Segment and atch e siart and nh leads Пе connata igs 


3. Place he wound cols onto the eres as shown and tape уу те piace. 


A You may venty tne Inductance e о secondary ocen: 
Ata BAC are around 130 тео nemes 
te BEC ге around 130 mero hernies 
Secondary wining 110 means 


БЕ = 
Bto drain сѓот کک‎ 
ا‎ 


#1ê sold magnet wire can be used however High frequency LITZ wie wit gve asight improvement 
You can maka tno wre oy aang S реса ӨГ #25 тарта wire эла tet gether sea rire 


Figure 18-3 TI Transformer construction 


I TA EN: 


Figure 18-4 Assembly of brackets 
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Figure 18-5 Assembly board and parts location 


Attach 12 using the socket assembly kit 
(МКИ and attach the SCR using a nylon 
serew and an insulating pad (PAD). 


that you use sockets SOL6 for 11 and SOR 
for 13. 


Wire the components as shown in Figure 18-6 


4. Cuts piece of 1x 1 grid perforated cireuit sing the Jens of ihe actual components ae 

board (PBI) 7 X 38 inches the connection rum, wich arc indicated by 
5. Insert the components as shown in Figure. Ube sachs cA Iw эйе сай 
ә bridgesand mess solder joints Cheek for 
18-5, starting from the lower left-hand corner ees ee) vp 
Count the perforated holes for a ршде. Note ты 
‘the polarity marks on C1, C3, C8, C9, and C10 La aided SEY ADE qr ESC US wraps 
1. D2. and D3. Ii is suggested 
ВЫ BE Тастаган vig 
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Universal CDI Driver 
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Р) Figure 18:9 Final assembly 
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7.Wire the external components as shown in Figure 
187. 
& Wire the transistors from the assembled 
bracket, аз shown in Figure 18-8 and detailed 
in Figure 18-4. 


Fabricate the mounting chassis at the overall 
dimensions shown in Figure 18-9. Trial-fit the remain- 
ing components, proceeding to drill and locate with 
the proper sized holes. Attempt to follow the figure 
and note the position of the BRI bracket assembly 
and front panel controls, Route and twist all lead pair 
to neaten appearance. You may want to splice in 
some output leads to replace the connections to the 
test pulse transformer T2. These should be #18 wire 
and as short as physically possible to the external 
ignition сой. Also create a suitable cover И required. 
and ventilate it with holes for air cooling, 


Test Steps 


‘This step will require basie electronic laboratory 
‘equipment, including a 60 MHz oscilloscope. 


1. Turn off both controls R9 and R13. Set the R3 
trimpot at midrange, 


2. Connect a scope to TP2 and a voltmeter to 
TP 


3. Apply 12 VDC to the input leads and turn on 
RO/S1. Adjust the meter for 5 volts and adjust 
the period of the waveshape at TP2 to a 25 us 
period. The input current should be less than 
2 amps on a 12-volt power supply. 


4. Note that the LED indicators are on with 
ТАТО flashing at the pulse repetition rate. 
determined by the R13 setting, This occurs 
even with R13/52 fully off. 


5. Tum on RI3 and adjust it for 10 volts Note 
the test сой sparking over its outer surface. 
Rotate R13 and notice the pulse rate inereas- 
ing, Only operate the test сой to test circuit 
performance. 


Notes on Operation 


‘The unit is intended to drive larger ignition and 
induction coils Jack 12 is intended as the output to 
the external coil under operation, 

Note that the test coil must be disabled for exter- 
nal operation and may be disconnected by unsolder- 
ing or using a suitable high-current switch that may 
be mounted on the rear panel adjacent to J2. 

When using unknown coils, itis advised that you 
monitor the DC voltage across the SCR. It should 
never exceed 400 volts, the storage capacitor will 
be overrated. The SCR can handle up to 800 volts 

A change occurs in the charging voltage as the 
pulse repetition rate is changed. t decreases as the 
repetition rate increases You can compensate for this 
by adjusting R9, but you must be careful to turn it 
down before lowering the repetition rate. Always 
start with the voltage control RY at the lowest setting 
and increase as necessary. Additionally, jack JL is 
intended for external triggering and must be used 
with 13/82 in the off position, 
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“able 18-1 Parts List for CDI Driver O12 тоолон 
Comer ele amine 
(Mowers aa 
THE ЕЕ EERE scu Kiamp. J0O-voit DBA S8070W 
ккал, — lacera айе SCR) 
NOR Оен) 
DO Duties dode 
ADR Tw IK ewan 
кыы СЕЕ 
Ts emp doi 
Bi конны нт 
LAIR кенинин diode (LED) 
MAS Todo, ent 
resistors (ye-pur- br) Mas rest 
RE Gs tate Th deter iphone mores 
vide rior Sine DAYTRANCDI 
RISI Two 10K pots and switches T ‘Mkilavolt puli transformer " 
Ee pen 7 
——— ТЕА 
p sie odd LJ Samp fuse 
lii - e A RCA phon ick 
د‎ adco. СТОИТ 
shunt RO to improve range Bua pcm ento 
E анан ти A nh pe i 
steep 
ی چ‎ SOCKS Fhe санд 
palestranet зоск 16 pin (socket 
© mica Strict Macte 
ККИ 3 
СЕЕ "m 
paves cap 
SSIS Бодаи нанне 
c 10033-mierofoead,250-vot iiem 
ры 
—PÓÀ 
% Sto Semicrofarad, 350-yolt — DBASSMOSU. = m e 
рок ТЕСИ 
‘howe ese 
e 1-айлойший, 25-volt vertical » pectet 
ур ЯЕ 
БАП ‘Two Himicrofarad, 25-volt vertical جت‎ 
р ЕЯ 
rr Wü BE س‎ 
Nur Senseo 
CP mtn Snel die sper 
WIRE iade we 
са nit ононе 
obe WR) —— 
рее Bui Semiti basting 
pach dr САБ) 
тз o Teeth pei tines 
VO ASanpatoale voltage eto кгр 
D — o — В 
E Tiner dunt pecie (DIN 1C 
diss 
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Long-ra 


= Ф 2 
= Conversation Transmitter 


Figure 19-1 shows а device that allows the user to 


monitor a phone's incoming and outgoing calls wi 


‘out any connecting wires. The system is intended to 
transmit both sides of a telephone conversation to 
any РМ radio or headset-type receiver, such as a 
Walkman radio. Tt allows the user to perform outside 
activities such as mowing the lawn or working out 


side the house while completely monitorin: 


he tele 
phone over the radio. 

The unique feature of this device is that activation 
сели only when the phone is off the hook. This 
eliminates transmitting a continuous signal. thus pre 


wearing down the batteries. It also eliminates dead 
tape lis 


ning lime, as now the tape only records 
voices when the telephone is used. You may also lis- 
ten to a radio station while monitoring the telephone. 


When the phone is used, the radio station is replaced 


by the transmission of u 


a ue 


Figure 194 


Wireless circuit 


The device is shown assembled on a perforated 
circuit board and may be housed in a small plastic 
enclosure. Potting (or encapsulating with epoxy) and 


scaling is at the discretion of the builder 


Circuit Description 


This chapter shows how to build a mini-powered FM 
transmitter that transmits both sides of a telephone 
conversation to a nearby FM radio, The circuit con. 


sists of a radio-frequency (RF) oscillator section com 


bined with a telephone-activated switch section that 
controls the oscillator power (see Table 19-1). Transis 
ior O1 formsa r 


lively stable RF oscillator whose 


frequency is determined by the values of cil LT and 
uning capacitor C4. The C4 setting determines the 
desired operating frequency and is in the standard 

FM broadcast band with tuned circuit 


ny the high end up to 110 MHz, Capacitor C2 sup- 
plies the necessary feedback voltage developed 
circuit of QI, sus 
lating condition, Resistors RI and 


across resistor R3 in the спие 


R2 provide the necessary bias of the base emit 
junction for proper operation, while capacitor СІ 
bypasses any RF to ground fed to the base circuit 
Copacitor C3 provides an RF return path for the tank. 
апа of LI and CA while blocking the DC supply 


voltage fed to the collector of Q1 (sce Figure 19-2), 


neteen 


hapter N 


[e 


You will note that the junction of the base bias 
resistors RI and R2 is a feed point consisting of 
capacitor CS and resistor R4. This point is where the 
speech voltage from the telephone is applied. 
Because of the nature of the oscillator frequency 
being subject to change by varying the base bias con- 
dition, а varying AC voltage superimposed at this 
point causes а corresponding frequency shift (FM) 
along with ап ampiitude-modulated (AM) condition. 
Itis this property that allows the circuit to be FM 


modulated by the speech occurring on the teleph 
Jines The signal is clearly detected by any FM 
receiver when properly tuned. 

Be aware that before the phone receiver is lifted 
off the hook, а DC voltage of approximately 50 volts 
along with some AC hum is measured across the 
green and red wires of the phone line. This S0 volts is 
used to keep transistors Q2 and Q3 "off" by prevent- 
ing forward biasing of the Q2 junction. The zener 
diode Z1 reverse voltage is exceeded as long as the 
voltage on the telephone lines remains above the 
zener voltage, When the phone is off the hook, the 


voltage is now below the zener voltage, and resistor 
RS now biases О? “on,” which turns ОЗ on and 
lamps the common return of the oscillator to the 
negative of the battery, commencing operation by 
turning on. 

Note that O2 amd ОЗ make a simple DC switch 
that produces à minimal battery current during the 
‘on-hook conditions, When the receiver is Шей, com- 
mencing normal conversation, this DC voltage drops 
to less than 10 volts and an existing AC voltage cor- 


responding to the speech conversation now modu. 
lates the oscillator as described. You will also note 
О? and Q3 being а simple DC switch that only allows 
‘minimal battery current during the on-hook 
condition 


Capacitor C5 is necessary to block the DC compo- 
nent of the phone line when an on-hook condition 
exists and allows little attenuation of the varying AC 
speech voltage. Resistor R4 is necessary for attenua- 
tion of this speech voltage that could cause overmod- 
ulation and unnecessary serious sidebands if not 
properly selected. 


oe 

тара = ‘Test Point | ТРТ] ТР2 | ТРЗ 

negative nook | sov| tov) ov | 
omoa [ev | ТУ av 
Meson gat ny un 
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Assembly of the Circuit Board 


Assemble the citenit as shown in Figure 19-3. 


1. Fabricate a piece of 1-inch grid perforated 
board to a size of 2 X 1 inches 


Form Li by tightly wrapping eight turns of 
#16 bus wire on a #8 wood screw. This pro- 
duces an eight-turn сой with an inner diame- 
ter of approximately .135 inches and is about 
2625 inches in length. Insert it in the proper 
hole and solder as shown, 


А Insert trimmer capacitor C4 into the holes as 
shown, You may put this component on either 
side of the PC board. This choice is up to you 
‘and should be determined by the final packag- 
ing scheme you require. Three holes are avail- 
able for the part, with two of them electrically 
the same point. This is necessary as some trim. 
mers may have three pins. Make sure that the 
common pins are connected to the same elec 
trical points with the odd pin 10 the other 
point. 


4, Ifyou are building from a perforated board, it 
is suggested that you insert components start- 


pN2222 8 


® Каш 


Figure 19:3 Assembly of circuit board 


ing in the lower left-hand corner, Pay atten- 
tion to the polarity of the capacitors with 
polarity signs and all the semiconductors. 
Route the leads of the components as shown 
and solder as you go, cutting away unused 
wires. Attempt to use certain leads as the wire 
runs or use pieces of the #24 bus wire. Follow 
the dashed lines on the assembly drawing as 
these indicate connection runs on the under- 
side of the assembly board. 


Attach the external leads of battery elip CLI 
and the RJ cable and plug them into the 
phone connection jack. 


6. Double-check the accuracy of the wiring and 
the quality of the solder joints Avoid wire 
bridges shorts, and close proximity to other 
circuit components If a wire bridge is neces- 
sary, sleeve some insulation onto the lead to. 
avoid any potential shorts, 


7. ‘Tune an FM receiver to а fairly strong station 
at the high end of the band (108 MHz or 
higher). Turn up the volume and position it at 
a distance of 25 to 50 feet. 

S. If a multimeter or 50-milliamp meter is avail- 

ible, connaet it in series with the battery lead. 


Atema ios 


OL 


Күсе ысык 
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“This can be done by removing one of the elip 
fasteners and connecting the meter to the free 
contacts, as shown in Figure 19-3. The meter 
should read 5 to 7 milliamps. Use а short pict 
‘of bare wire to touch the coil LI a turn at a 
time, starting from the C3 end, Note that as 
you progress turn by turn away from C3 that 
the indicated meter current will drop or 
change 


9. Connect the operating unit to the phone line 
with the phone on hook and notice the meter 
reading dropping to almost nothing. You may 
have to reverse the connections to the phone 
lines Check the following voltage points indi 
cated on the schematic to verify proper circuit 
‘operation, as shown in Figure 19-2. 


10, Take the phone off the hook and tune C4 with 
ıa tuning wand until you hear the telephone 
tone. It may be difficult at first to spot the sig- 
nal as this adjustment is very touchy. It is 
important to know that several spots in the 
adjustment may be erroneous and will be 
weak and unstable. The correct signal will be 
strong, stable, and clear, and it can be verified 
by distance-of-transmission testing, 


11. Once the desired setting of C4 is found, the 
position should be marked on the adjustment 
capacitor with the frequency noted. 


Conduet the final test by making an actual call 
and verifying a clear transmission of both par. 
ties to the FM radio. 


When operation is verified, you may want to 
enclose the circuit board in a plastic box along 
with the battery: This allows easier tuning and 
handling 


Notes 


One of the things to watch for when using a device of 
this type is proper tuning, The adjustment capacitor, 
Ciis quite sensitive and requires only a slight move- 
ment to change the frequency, so always use a tuning, 
wand. It is very easy when one is not familiur with 
this unit to tune to an erroneous signal. This phenom 


enon is likely to occur when the unit is close to the 
monitoring receiver. As stated previously, ал erro- 
neous signal will he weak, distorted, and unstable 
(often it is mistaken for the main signal and the unit 
is blamed for poor performance), and the ma 
will be strong, stable, and undistorted, if modulated. 


Several experiments in tuning the unit should be 
done before attempting to use it for the desired 
application. Also, whenever possible, the unit should. 
be used around 108 to 109 MHz, which is at the 
boundary of the aircraft band and upper FM broad- 
cast band, When the approximate desired spot is 
found, final touchup tuning should be done at the 
receiver end for clarity In most areas, these upper 
frequencies are clear and allow uninterrupted us 
contrast to the lower ones in the FM band where a 
slight change in frequency from a clear spot results in 
the unit being drowned ош by a strong broadcast st 
tion, Do not go above 108 МН» if near an airport ог 
air traffic lane, 


Most available FM radios can easily be detuned 
he 


slightly to shift the dial readings down to wher 
dial reading of 108 MHZ is actually 109 MHz. Thi 
accomplished by carefully adjusting the “oscillator,” 
the padding trimmer located on the main tuning 

capacitor, and "walking" a known station down the 


necessary megahertz or two. An antenna-peaking 
trimmer should now be adjusted for a maximum sig 
nal at the high end. 


Optimum performance will require а good-quality 
receiver with an analog slide-rule-type tuning dial. 
Digital tuned receivers will not work that well. 
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‘Table 19-1 Long-Range Phone Conversation 
‘Transmitter Parts List 


fet. — Description DB Part # 
RI 15K, eat resistor (gor) 
m 39K. mat resistor ов) 
R36 “Two 20 ohm, дели resistor 
[ed 
Ra 150K, watt resistor (bere) 
Rs 100K. eware resistor (beige) 
m 29K, ent resistor (orc) 
БЕ] 
e doe6pioimaismalsker DHEA? 
mica dak (67) 
e „остов, 50-0 dise 
арад 
e бало 3S pcofared trimmer 
€— p 
z злой ener diode (1N5245) 
оз Teo PNZ22 NPN generale 
purpose transistors 
© PNISOT PNP general-purpose 
u Coil wound asdescribedin  DB#COILST 
оо steps 
au Battery sup dip 


PROARD 2% 1 x inch grid perforated board 


WHZIBUSS 12 inches of #24 bus wire for wiring 
and antes ар 


WRIGBUSS © inches of #16 bus wire lor 
making LI coi 


WRO 2 inches of320 vinyl hookup wire 


RICABLE ‘Telephone cable with RJL plug 
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ошегед Telephone 


> Conversatiar Transmitter 


‘This project shown in Figure 20-1 is similar to that 


describi 


pter 19, but this one can be ре 


nily implanted in a telephone and can operate 
indefinitely, аз it does not require batteries The eir 

cuit as shown derives its power from the phone lines 
once the receiver is lifted off of the hook. Operating. 
hundred feet, far less than 


ery-powered versio 


The unique features of this device is that it does 


not require a battery, and activation occurs only when 


Y 


Figure 201 Photograph of cireni 


the phone is off the hook. This eliminates transmit- 
ting a continuous signal, thus preventing potential 


interference and eliminates dead. 


listening time 
You may also listen to a radio station while monitor 
iclephone. When 
by the 


station is repli mission of the шай. 


The device is shown assembled on a per 
cuit board and may be housed in a s 


Il plastic 


enclosure, Potting and sealing is at the discretion of. 
the builder 


Circuit Description 


This chapter shows how to build a mini-powered FM 
transmitter that 


nsmits both sides of a telephone 
by FM radio, The circuit con. 


sists of a radio-frequency (RF) oscillator section com- 


bined with а telephone power conditioner that 


powers the oscillator (see Table 20-1). Transistor Qi 


or whose fre- 
oil LI and tun: 
The setting of C3 determines the 


forms a relatively stable RF osci 


р frequency and is in the standard 
4 circuit design favoring 
end up to 110 MHz. Capacitor С 
volt 
oscillation. Resistor R2 provide 
the base emitter junction for proper operation, while 


wecessary Teed iocessary to sustain 


the necessary bias of 
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Dı 


Rt 
1K 54 


Connect in series with either 
Ted or green lead to the 


telephone jack. May be 
installed anywhere line is 
accessible. Connection will 
mean breaking one of the 
leads and connecting in place. 


Figure 20-2 Circuit schematic 


capacitor СІ bypasses any RF to ground. Choke L2 


blocks the signal energy from going back to the 
phone lines yet allows DC power to Q1 (see 
Figure 202). 


‘Connecting the circuit requires breaking one of 
the lines and connecting the input leads in series with 


the telephone. It is this method that leaches velt 
from the series load resistor RI when the telephone 
isin use, as current now flows across RI. The bridge 
diodes consisting of D1 through D4 polarize the 

audio voltages necessary to modulate the oscillator. 


Wires to telephone circuit 


Secure cable using a small ye 
wrap or place of tasted wre 


Antenna top 
lead is outed 
thr nola to 


PN2222 s 


Dashed ines are connections on underside of 
perforated circuit board using the component leads. 
These points can азо be used to determine lor 


rure for тозе uno wich to fabricate а printed сиси 


p 


(© Large dots ara holes used tor component insertion 


Smal sots are solder junctions 


Figure 20-3 Assembly of circuit board 


184 


MORE Electronic Gadgets for the Evil Genius 


Assembly of the Circuit Board 


Assemble the circuit as shown in Figure 20-3: 


1 


Cut a piece of 1-inch grid perforated board to 
2x 1 inches 


Form L1 by tightly wrapping eight turns of 
#16 bus wire on а #8 wood screw. This 
produces an eight-turn coil with an inner 
diameter of approximately 135 inches and is 
about .625 inches in length. Insert it in the 
proper hole and solder as shown. 


Insert trimmer capacitor C4 into the holes as 
shown, You may put this component on either 
idc of the PC board. The choice is up to you 
nd should be determined by the final packag- 
ing scheme you require. Three holes are avail- 
able for the part, with two of them electrically 

the same point. This is necessary, as some 
trimmers may have three pins. Make sure that 
the common pins are connected to the same 
electrical points, with the odd pin to the other 
point. 


It you are building from a perforated board, it 
is suggested that you insert the components 
starting in the lower left-hand comer. Pay 
attention to the polarity of the capacitors that 
have polarity signs and all the semiconductors 
Route the leads of the components as shown 
and solder as you go, cutting away unused 
wires. Attempt to use certain leads as the wire 
runs or use pieces of the #24 bus wire, Follow 
the dashed lines on the assembly drawing as 
these indicate connection runs on the under- 
side of the assembly board. 


‘Attach the external leads that are connected 
to the telephone lines. 


6. 


10. 


и. 


Double-check the accuracy of the wiring and 
the quality of the solder joints. Avoid wire 
bridges, shorts, and close proximity to other 
circuit components. If a wire bridge is neces. 
sary, sleeve some insulation onto the lead to 
avoid any potential shoris 


"Tune an FM receiver to а fairly strong station 
at the high end of the band (108 MHz or 
higher). Turn up the volume and position it 25 
о 50 feet away from the transmitter. 


Connect the operating unit to the phone Tine 
with the phone on the hook. Remove the 
phone and adjust СЗ until you hear the dial 
tone. Tuning the trimmer must be done with 
an insulating tuning wand. It is best to tune 
the unit by placing it on а nonconduetive sur- 
face and securing it with а sponge or a piece 
of rubber. 


It may be difficult at first to spot the signal as 
this adjustment is very touchy. Also note that 
several spots in the adjustment may be erro- 
neous and will be weak and unstable, The cor- 
rect signal will be strong, stable, and clear and 
can be verified through distance-of-transmis- 
sion testing. 


Once the desired setting of C4 is found, it 
should be marked, with the frequency noted. 


Conduct a final test by making an actual call 
and verifying the clear transmission of the FM 
radio to both parties. 


When operation is verified, it may be a good 
idea to enclose the circuit board in a plastic 
box. This allows e: 


ier tuning and handling, 
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-our 


Notes 


Please see notes in Chapter 19. 


Table 20-1 Line-Powered Telephone 
Conversation Transmitter Parts List 


ег # — Descriatian DB Part # 

E IK елш restr (beh) 

ri 10K Tenit resistar the bio) 

а icmcrofard. Sn dise capacitor 

e daseépikoealmibiber DMAP 
mica disk (47) 

e 61938 icona liner 
apastar DI 

DIA лонот 

E N2222 NPN general-purpose 

u Colwomdasdescibalin DBY COILST 
assembly чер 

u 30 micronenry inductor Dine sot 

PBOARD 2% 1 Linh grid perforated 


тока 


WROABUSS 12 inches of #24 bux wire or wiring 


йөри 6 inches of 16 bus wire for making 
Leal 
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Figure 2 ess FM 
to transmit the output of a tape recorder, VCR, DVD, 


puts to a nearby radio or TV tuned to the units fre- 


ny device having composite audio and video out 


quency Assembly is built on a piece of circuit board 
and may be placed in any suitable plastic container 
along with а 9-volt battery. 


Circuit Description 


а аге listed in Table 21-1 
Transistor Q1 forms a relatively stable radio. 


The parts for this pro 


frequency (RF) oscillator whose frequency is deter 


mined by the value of coil LI and tuning capacitor 
C4 The C4 setting determines the desired operating 
frequency and isin the standard FM broadcast band 


the high end up to 


with tuned circuit design favori 
110 MHZ. Capacitor C2 supplies the necessary feed- 
T 


back voltage developed across emitter re 


Figure 21 The compleed device 


the emitter circuit of Q1, sustaining an oscillating 
condition. Resistor RI and R2 provide the necessary 


bias of the base emitter junetion for proper opera 


tion, while capacitor C1 bypasses any RF to ground 


fed to the base circuit. Capacitor C9 provides an RF 
return path for the tank circuit of L1 and C4 while 


blocking the DC supply voltage fed to the collector 
of QI (see Figure 21-2), R4 is connected in series 
with DC-blocking capacitor C5 to the input cable and 


plug, 


Figure 2-2 Circuit schematic 


Assembly 


Assemble the circuit as shown Fig 


Cut a piece of -inch grid perforated board to 
a size of 2 х 1 inches. 


Form LI by tightly wrapping eight turns of 
#16 bus wire on a #8 wood screw, This pro- 
duces an ei 

ter of approximately -135 inches and a length 
of 625 inches. Insert itin the proper hole and. 
solder ay shown. 


turn coil with an inner diame- 


Insert trimmer capacitor C4 into the holes as. 
shown. You may put this component on either 
side of the PC board. This choice is up to you 
and should be determined by the final packag- 
ing scheme you require. Three holes are avail- 
able for the part with two of them electrically 
the same point. This is necessary, as some 
trimmers may have three pins Make sure that 
the common pins are connected to the same 
electrical points with the odd pin to the other 
point. 


If you are building from a perforated board, it 
is suggested thal you insert components start- 
ing in the lower left-hand corner. Pay atten. 
tion to the polarity of the capacitors that have 
polarity signs and all the semiconductors. 
Route the leads of the components as shown 


and solder as you go, cutting away unused 
wires. Attempt to use certain leads as the wire 
rans or use pieces of the 424 bus wire. Fallow 
‘the dashed lines on the assembly drawing as 
these indicate the connection runs on the 
underside of the assembly board. 


Attach the external leads of the battery clip 
(CLI) and shielded cable (WR10), 


Double-check the accuracy of the wiring and 
the quality of the solder joints Avoid wire 
bridges, shorts, and close proximity to other 
circuit components. If a wire bridge i 

sary, sleeve some insulation onto the lead to 
avoid any potenti 


Tune an FM receiver to a fairly strong station. 
at the high end of the band (108 MEZ or 
higher). Turn up the volume and position the 
receiver about 25 to 50 feet from the transmit- 
ter circuit 


Ifa multimeter or 50-milliamp meter is avail- 
able, connect it in series with a battery lead. 
This can be done by removing one of the clip 
fasteners and connecting the meter to one of 
the free contacts, as shown in Figure 21-2. The 
meter should read 5 to 7 milliamps. Pick up a 
short piece of bare wire and touch coil L 
Touch ita turn at а time, starting from the C3 
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Ship of auter last jacket of 
cabe Inch and et radio 
‘leas and iin. Sirip of ine of 
ination on inrer oas andan: 
Insert торы ard saider immer 
ace cemer pin. 


слему solder wise каш 
lead to outer shell елд carta 
otto burn though rior, 
ЕЯ = 
posal sharing of he eae 


Antenna tap 

toad routes 

тшш 
van reheve 


TT 
Secure cable using a sma ye 
этэр ө pioco o itd Wire 


Dashed inos are connectors on underside of 

Derortod атой! board using tra componant leads 

"Thee point can акс be uae to determine lal 

A uns for those who wish to fatricate a printed сисин. 
Connect mater to rad arc board, 


comert as soam 


(© Largo dots are holes used tor component saan. 


n 


Figure 2-3 Assembly of board 


end. Note that as you progress turn by turn 
away from C3 that the indicated meter cur- Nates 
rent will drop or change. 


дэзеэЧэы ил SSƏTƏIŞM эзошеч 


Please refer to the notes in Chapter 19 on opera- 


9. Connect the cable into an audio source such А 
tion of wireless circuits. 


asa recorder or another radio. Slowly rotate 
CA with an insulated tuning wand until the 
station being received by the radio is at 
approximately 108 MHz, It may be difficult at 
first to spot the signal, as this adjustment is, 
very touchy. Also note that several spots in 
the adjustment may be erroneous and will be 
weak and unstable. The correct signal will be 
strong, stable, and clear and сап be verified by 
distance-of-transmission testing. 


10. Once the desired setting of C4 is found, it 
should be marked with the frequency noted. 
11. When the operation is verified, it may be 


desired to pot the assembly as shown. This 
allows easier tuning and handling. 
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Table 21-1 Remote Wireless FM Repeater 


Parts List 
Ret. # Description DB Part # 
RI re 
m 39K. "wat resistor 
po 
m одон е точок 
ата 
в JC ean resistor bred) 
СЕТЕ 
dise capacitors 
2 Small 4- to 6 picofara silver 
mic disk) ова 
< Закона, wl рине 
e КЕТЕТ 
ранены ов аваз» 
eu Battery srap clip and tee 
o тм NPN gener purpose 
и Cal wound a detrei 
assembly мет ЕШ 


PBOARD 2 1% ine god peo 
board 


wa 


WRZIBUSS 12 inches of 124 bus wire for 
sicing and antenna Lap 


WRIBBUSS 6 inches ol #16 bus 
Wire for makine LT ci 


СИТЕ 


Jom REA, 
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Tiacking and Homing Transmitter: 


Figure 22-1, for use as a tracking 


mitter, as shown 


or homing device. It transmits audio pulses (beeps) to 


а nearby FM radio tuned to the desired frequency 
The 
mes or as a homing beacon for hunters or hikers It 


nit is intended to be used in transmitter hunt 


is suggested that you mark a bearing heading on a 


small but good-quality FM radio ane 


ise it as a low 
ve direetion of the sig- 


cost receiver for determini 


nal pickup. The range of the device, when used as а 


homing device with a quarter-wave vertical placed on 
top of a metal roof, such as a vehicle, can be in excess 


ГЗ miles when using a quality analog FM receiver. 


Figure 22-1 


Circuit Descriptian 


This chapter shows how to build a mini-powered FM 
transmitter that transmits audio pulses for tracking 
ге 22:2) The circuit 


and homing applications (see Fim 


consists o£ a radio-frequency (RF) oscillator section 


xd with a tone modulator and a pulse 
switching section that controls the oscillator power 
Tiansistor O1 forms relatively stable RF oscillator 
whose frequency is determined by the value of coil 
capacitor C4, The C4 setting deter 


disin the 


LI and tuning 


mines the desired operating frequency 
standard FM broadcast band with the tuned circuit 
sign favoring the hi 10 MHz. Capaci 
tor C2 supplies the necessary feedback voltage deve 


end up to 


oped across resistor R3 in the emitter ci 


sustaining an oscil 
R2 provide the necessary bias of the base 


1g condition. Resistors RI and 


junction for proper operation, while capacitor СІ 


bypasses any RF to ground fed to the base circu 


Capacitor C3 provides an RF return path forthe tank 


circuit of LI and C4 while blocking the DC suppl 


You will note th 


he junction of the base bias 


resistors RI and R2 isa feed point consisting of resis- 


tor R4, This point is where the beeping tone from the 


tone ger 


rator chip I2 is applied. Because of the 
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nature of he oscillator frequency being subject to 
change by varying the base bias condition, a pulsed 
voltage superimposed at this point causes a corre- 
sponding frequency shift (FM) along with an ampli- 
tude modulated shift (AM) condition. It is this 
property that allows the circuit to be FM modulated, 
producing the tone frequency. The signal is clearly 
detected on any FM receiver when the receiver is 
properly tuned. The tone frequency is the pulse repe- 
tition rate of I1 wired as ап astable pulse generator. 
"This repetition rate is determined by timing resistor 
R5 and capacitor C 

‘The ratio of beeping on to off time is controlled by 
chip I wired as a free-running astable device with 
duty cycle control. This function is determined by the 
ratio of resistors R7 and R8 and timing capacitor СВ. 
‘The output of 11 controls the bias voltage of oscilla- 
tor Q1 through resistor RI, turing the oscillator on 
and off (see Figure 222). 


Assembly of the Circuit Board 


Assemble the circuit as shown in Figure 22-3, 


1. Cut a piece of -inch grid perforated board to 
asize 012 X 1 inches 


2. Form L1 by tightly wrapping eight turns of 
#16 bus wire on a #8 wood screw. This pro- 
duces an cight-turn coil with an inner diame- 
ter of 135 inches and a length of 625 inches. 
Insert itin the proper hole and solder as 
shown, 


3. Insert trimmer capacitor C4 into the holes as 
shown, You may put this component on either 
side of the PC board. The choice is up to you 
and should be determined by the final расказ. 
ing scheme you require. Three holes are avail- 
able for the part, with two of them electrically 
the same point. This is necessary, as some 
trimmers may have three pins. Make sure that 
the common pins are connected to the same 

ıl points with the odd pin to the other 


4. Ifyou are building from a perforated board, it 
is suggested thal you insert components, start 
ing in the lower left-hand corner. Pay atten: 


RTE RE 


о2 Рот 


Figure 22.2 Cireuit schematic 
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Ta 
9TO24VDC 


PN2222 


‘ule aneres Tor NE power ese. Each 
r ater seduces 9 vota You may 
ار‎ Shown Carey aros Fe вау 
теч an ard wpa ig 
paci hed a ops 


‘conse: Teter tread 


Figure 22-3 Assembly of the circuit board 


tion to the polarity of the capacitors with 8 
polarity signs and all the semiconductors 

Route the leads of the components as shown. 

and solder as you go, cutting away the unused 

wires. Attempt to use certain leads as the wire 

runs or use pieces of the #24 bus wire. Follow 

the dashed lines on the assembly drawing as 

these indicate the connection runs on the 

underside of the assembly board, 


5. Attach the external leads of battery clip CLL 


6. Double-check the accuracy of the wiring and 
the quality of the solder joints. Avoid wire 
bridges, shorts, and close proximity to other 
circuit components И a wire bridge is neces- 
sary, sleeve some insulation onto the lead to 
avoid any potential shorts, 


7. Tune an FM receiver to a fairly strong station 
at the high end of the band (108 MHz or 
igher). Turn up the volume and position the 
receiver 25 to 50 feet from the transmitter 
circuit 


E 


Van showing soret 
тола of venice at 


Dashed lines are полисе on nce of 

Ss parted se bond ing Үк orponer aes 
Treve ponte can ане be use к атте fel 
‘sf those ae wish eee c pid сал 


(© Large dts are holes used tor component C 


о Snai dos are sald ron 


Ifa multimeter ог S0-milliamp meter is avail 
able, connect itin a series with a battery lead. 
This can be done by removing one of the clip 
fasteners and connect the meter to the free 
contacts, as shown in Figure 22-2. The meter 
should read a pulsing of 5 to 7 milliamps. Use. 
a short piece of hare wire to touch the coil LI 
a turn at a time, starting from the СЗ end, 
Note that as you progress turn by turn away 
from C3 that the indicated meter current will 
drop or change. 


Tune C4 with an insulated tuning tool until 
you hear the beeping tone. It may be difficult 
al first to spot the signal, as this adjustment is 
‘very touchy. Also note that several spots in 
the adjustment may be erroneous and will be 
weak and unstable. The correct signal will be 
strong, stable, and clear and can be verified by 
distance-of-iransmission testing. 
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10. Once the desired setting of C4 is found, it кт HK, eat resistor heb] 
should be marked with alignment marks, with 


Ra Gne sar de) 
the frequency noted. 

11. Finally, test the unit using a good-quality FM ры 
analog receiver. Note to place an arrow on the ¢ o sua шн рр 
ing to obtain the maximum signal strength » pese ter, 


Do this step from a distance of at least several 
hundred feet 


e 6 1035 icolarad imer 
12, When operation is verified, it may be desired. super pr 
to enclose the circuit board into a plastic box oq 4T-icrolarid 25 xh veria 


along with the battery. This allows easier tı 
ing and handling, 


esso capacitor, 


e AT microars, 2540 vertical 
Sect арген 


DL3 Teo ENOL small-signal diodes 
Notes ee dual ile 
package (DIE) 
Please see the notes in Chapter 19 on operating. il. зана ы 
a PNZ222 NPN general-purpose 


Table 22-1 Tracking and Homing Transmitter 
Parts List и Coil wound as dessribedin RK COMLST 
assembly seps 


Het Description DB Part # PBOARD 2% | Linch grid perforated 
ard 
к! Teo 10K, wat resistor (и-ге) 
NRHBUSS 12 inches of #24 ын wire for 
E 39K, жай resistor (orate) Wiring and anemia tap 
К ‘ohn, wat resistor WRIGBUSS inches of H6 bus wire lor 
p making LI coil 
E Y ewan resistor bred) 
as 36K, Ve watt resistor (ot vivan] 
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hone Room-Listening 4 


Device É 


Figure 23-1 shows a simple electronic device intended 
to be an intrusion delector and listening device for 
checking a home or office while away or on vacation. 


Ti may also be used to trigger other electrical devices 


The circuitry does not require a tone encoder. so it 
does not provide selected activation by a particular 
caller. Thus it limits the device from being used for 
illegal purposes and allows the sale of the kit or fully 
assembled unit without the requirement of special 
authorization 


This is an intermediate-level project requiring 
basic electronic skills Expect to spend $25 to $40. All 
parts are readily available, with specialized parts 
obtainable through Information Unlimited 


Figure 23-1 


The snooper phone 


(mwwamazingl com), and they are listed in 
Table 23-1 

Unlike the controversial Infinity transmitter, our 
system does not utilize decoder and encoder circuitry: 
Once connected to the phone lines, it will open a 
microphone to an 


rone who happens to dial the num- 
ber. This feature obviously 


jal use 
of the device for 


sgal interception of oral communi 
cation, Even though the phone does not ring, it would 
not be long before the potential victim of an illegal 


surveillance would be aware of the setup. It is theres 


fore quite obvious that the applications are strictly 
limited to use as a security device that checks for 


unauthorized intrusion or checks household appli 
ances by placing a pickup device in certain favorable 
locations to overhear these desired sounds and 
noises. Tam sure that anyone with this capability 
would breathe a sigh of relief to be able to dial his or 
her home or office phon 
the familiar sounds of a 


while being away and hear 


lances and other systems 


properly performing their duties and functions. 


Circuit Operation 


‘Your circuit consists of a high-gain amplifier (11) fed 
into the telephone lines via transformer TL The 
circuit is initiated by the action of a voltage transient 


pulse occurring across the phone line at the instant of 


Chapter Twenty-Three 


a telephone circuit connection being made. This tran- 
sient isa voltage change of about 48 to 5 VDC and. 
‘usually occurs before the ring signal. It is this change 
that immediately forward-biases diode D1 and trig- 
gers pin 2 of timer 12, whose output pin 3 goes posi- 
tive, turning on transistors QI and Q2. Timer 2 now 
remains in this state Гог a period depending on the 
values of timing resistor R12 and the selected value 
of the capacity determined by the activated time of 
switch S2. This four-position switch allows time selee- 
tions of 10,30, 100, and 1,000 seconds by the selection 
of the respective capacitors C12 through С 
Figure 23-2), 

You will note that when Q2 is turned on by timer 
12 that a simulated off-hook condition exists by the 
switching action connecting the 500-ohm winding of 
the transformer directly across the phone lines 
Simultaneously, О! clamps the ground of the TL 
amplifier to the negative return of battery BI. 
enabling this amplifier section. System power is con- 
trolled by switch SI being part of the pickup sensitiv- 
ity control RI. 


Electret microphone М1 picks up the sounds fed 
to operational amplifier I1 with the output coupled 
by capacitor Cb to the 1,50-ohm winding of TI, and. 
RI controls the pickup sensitivity of the system. The 
system described will operate when any incoming call 
is received without the phone ever ringing, 


Construction Steps 


Jt you are a beginner, it is suggested ro obtain our 
ССАТІ General Construction Practices and Tech: 
niques. This informative literature explains basic 
practices that are necessary in proper construction of 
leciromechanical kis and is listed in Table 23-1 


1. Lay out and identify all the parts and pieces, 
Verify them with the parts list, and separate 
the resistors as they have a color code to 
determine their value, Colors are noted on the 
parts list. 


2, Cuta piece of -inch grid perforated hoard to 
asize of 4.2 X 15. Locate and drill the holes 
as shown in Figure 23-3. 


# [TF a 
HH ud 


iX 
ТИ 


Bare DU HE EE FEI fa 


Figure 23-2 Circuit schemane 
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inpia pin 
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РАЗ Jue Board igo 


3. Myou are building from a perforated board, it 
is suggested that you insert the components 
starting in the lower left-hand corner (see 
Figure 23-3). Pay attention to the polarity of 
the capacitors with polarity signs and all the. 
semiconductors. 


Route the leads of the components as shown 
and solder as you go, cutting away unused 
wires, Attempt to use certain leads as the wire 
runs or use pieces of the #24 bus wire. Follow 
the dashed lines on the assembly drawing as 
these indicate connection runs on the under- 
side of the assembly board. 


ich the external leads as shown in 

ite 23-4. You may relieve any strain they 

ht have by drilling holes to allow the 
insertion of the entire wire. Note that the 
short pieces of bus wire are soldered to R1 for 
connection to the circuit board. 


5. Double-check the accuracy of the wiring and 
the quality of the solder joints. Avoid wire 
bridges, shorts, and close proximity to other 
circuit components. If a wire bridge is neces- 

i sleeve some insulation onto the lead to 
avoid any potential shorts, 


Final Assembly 


Create a suitable housing from a piece of aluminum 
‘or purchase a ready-made aluminum box approxi- 
‘mately 5 X 3 x 2 inches, Drill the holes as required. 
for the microphone grommet GRI, gain control R1, 
and strain relief bushing for the phone line cable 
assembly RJL The metal box should be grounded to 
the circuit common line to reduce hum pickup. Note 
that a piece of Velcro sticky tape can be used to 
secure the battery ос use your own ingenuity 
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‘eer ete 


Figure 23-4 — External connection and parts identification 


Testing Steps 


This step will require basic electronic laboratory 
‘equipment including a 60 MHz oscilloscope if trouble 
shooting the circuit is necessary. 


1. "Turn the unit off by rotating RI full counter- 
clockwise, noting the click of the switch. Verify 
that all the DLP switch levers of S2 are down 
(off). Connect the battery as shown in series 
with a current meter and note zero current 
flow. Turn the unit on and note a current of 5 
‘milliamps, which may momentarily jump to 30 
milliamps as the unit times out. 


2. Locate a phone jack so that you can monitor 
the DC voltage. Connect a meter acrass the 
tip and ring leads (green and red), and note 
the 40 to 50 volts with the phone on the hook. 
Also note the green lead is positive and the 
red is negative. This is the opposite of conven- 
tional wiring Lift the phone and notice the 40 


E 


4 


1050 volts dropping down to 8 to 12 volts This 
step verifies a properly working phone line. 


Turn the unit off and connect it to the phone 
line. Rotate the RI so that it just clicks on, and 
note the voltage remaining as or timing out to 
read the on-hook 40 10 50 volts. Preset R2 to 
midway. 


Call the target phone using a cell or another 
telephone. The unit should connect at the 
‘beginning of the ring signal before the phone 
has a chance to ring, You should clearly hear 
sounds until the unit times out, at which time 
the device disconnects and restores the phone 
to normal operation. Adjust RI for desired 
pickup sensitivity The timeout time should be 
‘only about 10 seconds for the presetting of $2. 
as instructed in step 1. You may lengthen 
these times as shown in Figure 23-2 
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Notes 


The unit can also operate with extension phones 
without dialing the number from another place. Sim. 
ply connect the unit to a phone jack and lift the 
extension phone located elsewhere, activating the cir- 
сий. Applications for monitoring other rooms and. 
{loors via the telephone lines now is possible. 

Connections can be made in simple ways across 
the phone lines at any convenient point, such as the 
phone jack, lead in box, or inside the telephone itself 
via clips or lugs They can also be made via a simple, 
standard four-pin phone plug mated to any standard 
phone jack. The latter method is usually recom- 
mended when a home or office is equipped with 
these convenient jacks, which allow simple placement 
of the telephone or device. 


When the phone activates, allowing you to listen 
to the target premises it remains on for a time deter- 
mined by the setting of the DIP switch S2. This time 
сап be selected from 10 seconds to 20 minutes by 
proper selection of these levers Even when you hang, 
up, the system will kecp the line connected so 
another call will get a busy signal until the unit times 
ош. One now sees the importance of not overselect- 
ing the timing period as the phone cannot be used for 
either incoming or outgoing calls. Outgoing calls an. 
normally be made with the unit installed to the target 
phone, but incoming calls will activate the micro- 
phone. 
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“Table 23-1 Snooper Phone Ream-Listening © ЕТЕТ 


Device Parts List ale ap 
о Litera sirsat cap 
Ref # Description DB Pan # اس ی‎ 
RISI IK Ilic pot and swin Did тело odes 
г n LMM operational amplifier 
RIA Ганк cereis 
duis hal nine package (DIP) 


integrated circu (ICY 


RAS One btm, ent resistor s $ 
[ort о sss ime DIPIC 

№ Ye ston (ein) Qi FNAB NPN watson 

NEED me O2 мозам tensor 
(beter) 

RII MM Heat redstor (rige т пакаванне 

ве масова (begs) ев 

CLA. Thee mera So cape VM TUN 


сыза} Tiree тетот 5ай ч 
etal elec ral ledi BOARD 423155 иһ perforated 


board, sized per chapter 
CAR Tree ніс, 25а 


‘vertical electro radial leads on finch rubber grommet 
e Пого багад, 25-volt vertical "mr ben ecard plug and 
св 33-microfarad. 25-volt vertical WRAR  12inchesof #20 vinyl red wire 
pied e 
LOS —— s ENCI зЗ х canh usi tox 
эме 
rr" зарана 
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This project shows how to construct an electronic 
device that can transmit low-level sounds over а con: 


siderable distance (see Figure 24-1). It is intended for 


use as a security system when entry sounds are 
broadcasted over a standard FM п 


dio, provid 
early warning of an intrusion. It may be used to mon- 
itor children, swimming pools sick and invalid peo 
ple, and animals. The device can also be used for 
mature listening, which is 


made possible by the wide 


frequency response of the audio section, allowing 


jood-quality reproducibility of rare bird calls, for 
example. An excellent application, when one is living 
in hostile areas is to install the unit in one's home 

‘This allows monitoring of the premise: 


before possi 
bly bein 


surprised by a burglar 


Figure 241 


Long-range FM voice transmitter 
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ce Transmitter 


The assembled transmitter is small enough to be 
placed at the foci of a sonic reflector, ereati 


highly directional wireless mike for targeting particu 
lar areas of interest. (The Audubon Society pur- 
chased 25 of these systems for monitoring bird and 


‘animal calls їп mosquito infested swamp areas) 


Circuit Description 


This circuit shows how to build a super sensitive 
mini-powered EM. 


transmitter consisting of a radio 
frequency (RF) oscillator section interfaced with a 


Dig and 


nsitivity wide pass-band audio amplifi 


capacitance mike with a built 


fied effect transistor 
(FET) that modulates the base of the RF oscillator 
transistor (see Figure 24-2) Transistor Q1 forms a rel- 


atively stable RF oscillator whose frequency is deter 
mined by the value of coil I and tuning capacitor 
CA The setting 


ne frequency 


of C4 determines the desired operat 
nd is in the standard FM broadcast 
band with the tuned circuit design favoring the hig! 
end up to 110 MHz, Capacitor C2 supplies the 


sary feedback voltage developed across resistor R3 in 
the emitter circuit of Q1, sustaining an oscillating 
condition, Resistors R1 and R2 provide the necessary 
bias of the base emitter junction for proper opera- 
tion, while capacitor С 


bypasses any RF to ground. 
RF 
ank circuit of L1 and C4 while 


Ted to the base circuit, Capacitor СЗ provides a 
return path for the 


Wh 

Duy 

b E BM 
в vim к 

© 
к aži S5 

ГЛ Fai) c2 3 

zur КЫ? 

Ee 1K 


Nola that the microphone М1 has polarity. You can identity 
the ground pad by the connection tabs to the outer shell. 


Figure 20-2 Circuit schematic 


blocking the DC supply voltage fed to the collector 
of OL 


The audio section utilizes a high-sensitivity capaci- 
tance mike (M1) and built-in FET transistor (field 
effect) and will clearly pick up ай low-level sounds in 
the speech audio spectrum. The speech voltage devel- 
oped across resistor R9 by МІ is capacitively coupled 
by C6 to the base of audio amplifier transistor Q2. 
You will note the base of oscillator transistor Q1 is 
biased by resistors RI and R2. А signal voltage now 
developed across resistor R6 is capacity coupled 
through nonpolarized capacitor CS to the base of Q1 
through resistor R4, The gain of Q2 is controlled by 
the ratio of RT and Ré The operating point is set to 


allow fall excursion of the collector to the amplified 
signal. The amplified speech signal now causes FM. 
and AM modulation of the oscillator circuit by slight 
shifting of the operating point of the base section. 
Resistor R10 decouples the oscillator and audio cir- 
cuits and is necessary to prevent feedback and other 
undesirable effects 


When properly assembled, the circuit should pro- 
duce crystal-clear quality when the receiver is prop- 
erly tuned to the unit. Note that а shunt capacitor 
тау be connected across the base lead of Q1 to 
reduce sensitivity: The circuit with the components 


listed operates best in the upper FM band. This isa. 
dear spot without interference from FM radio st 
tions However, satisfactory perfo 
above 110 MHz for limited range use, Use caution as 
this is the aircraft band and should not be used if 
near an airport (see Table 24-1). 


ance is obtained. 


Assembly Steps 


Assemble the circuit as shown in Figure 24-3. 


1. Cuta piece of 1-inch grid perforated board to 
a size of2 x 1 inches. 


2. Form L1 by tightly wrapping cight turns of 
#16 bus wire on a #8 wood screw. This 
produces an eighi-turn сой with an inner 
diameter of approximately .135 inches and a 
length of about .625 inches. Insert it in the 
proper hole and solder as shown, 


Insert trimmer capacitor C4 into the holes as 
shown. You may put this component on either 
side of the PC board. This choice is up to you 
and should be determined by the final packag- 
ing scheme you require. Three holes are avail- 
able for the part with two of them electrically 
the same point. This is necessary as some 
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Figure 24-3 


6 


b 
PN2222 е 


ç — Fo 
Soc eo es 


„7 


Assembly board 


trimmers may have three pins Make sure that 
the common pins are connected to the same 
electrical points with the odd pin to the other 
point. 


If you are building from a perforated board, it 
is suggested that you insert components start- 

ing in the lower left-hand corner. Pay atte 
tion to the polarity of the capacitors with 
polarity signs and all the semiconductors. 
Route the leads of the components as shown 
and solder as you go, cutting away unused 
wires Attempt to use certain leads as the wire 
runs or usc pieces of the #24 bus wire. Follow 
the dashed lines on the assembly drawing as 
these indicate the connection runs on the 
underside of the assembly board, 


Attach the external leads of the battery clip 
(си), 

Double-check the accuracy of the wiring and 
the quality of the solder joints. Avoid wire 
bridges, shorts, and close proximity to other 
circuit components If a wire bridge is neces- 
sary, sleeve some n onto the lead to 
avoid any potential shorts 

Tune an FM receiver to а fairly strong sta 
at the high end of the band (108 MHz or 


10. 


poro 


perte ere toara ng e competat. 
‘Thee pont ean ао be оной 1o dean kof 
runs or hose uno мп о fabricate a parted cut 


(© Lage dt ate lee utd for component eon 


higher). Turn up the volume and position the 
receiver 25 to 50 feet from the circuit. 


1f a multimeter or 50-milliamp meter is avail 
able, connect it in series with a battery lead, 
"This can be done by removing one of the fas- 
teners of the clip and connecting the meter to 
the free contacts, as shown in Figure 24-3. The 
meter should read 5 to 7 milliamps. Use a 
short piece of bare wire to touch the coil LI a 
turn at a time, starting from the СЗ end. Not 
that as you progress turn by turn away from 
C3 that the indicated meter current will drop. 
or change. 


Ifthe device performs as follows with the ba 
tery connected, slowly rotate СА with an insu- 
Jated tuning wand until the station being 
received by the radio at approximately 108 
MHz breaks out in audio feedback or is 
blocked out. It may be difficult at first to spot 
the signal as this adjustment is very touchy. 
Also note that several spots in the adjustment 
may be erroneous and will be weak and unsta- 
ble. The correct signal will be strong, stable, 
and clear and can be verified by distance-of- 
transmission testing. 


Once the desired setting of C4 is found, it 
should be marked with the frequency noted. 
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1L. When operation is verified, it may be desired ‘Table 24-1 Long-Range FM Voice Transmitter 
to enclose the circuit board into a plasticbox Part List 
along with the battery This allows casier tun- 
ing and handling. Het # — Description ОВ Part # 
RISK, vst esr (gor) 
Ro sok man risar 
Notes po 
Ri 00 Does att reor 
One of the things to watch for when using a device of pn 
this type is proper tuning The adjustment capacitor. gy; meon emitidos 
C4, is quite sensitive and requires only a sight move Сеен 
ment to change the frequency, зо always зе а tuning eg ток iwari resistors 
wand. It is very easy when one is not familiar with por 
this unit to tune to an erroneous signal, This phenom py vega resistor 
enon is likely to occur when the unit is close to the pon 
monitoring receiver. As previously mentioned. an mu Е Uu 
erroneous signal will be weak, distorted, and unstable с capaci 
{often itis mistaken forthe main signal and the unt c собрыныыйщьы DB 


blamed for poor performance), and the main signal тка disk (37) 
will be strong, stable, and undistorted, И modulated. 


a tami 


farad, Swot pie 


Several experiments in tuning the unit should be эрк 
done before attempting to use it for the desired 9 БР ат 
application, зааг 27 
‘Also, whenever possible, the unit should be used cs DANI GS 
around 108 to 109 MHz, which is at the boundary of norpolaraed cero tic 
the aircraft band and upper FM broadcast band. ere 
When the approximate desired spot is found, final соо Baterysmapetip md ende 
touchup tuning should be done at the receiver end 0.2 Two PN2272 NPN genera 
for clarity. In most areas these "upper" frequencies purpose transistors 
are clear and allow uninterrupted use in contrast to и Cail wound asdeseribed DBWCOILET 
the lower ones in the FM band where a slight change іаллу steps 
in frequeney from a clear spot results in the unit PROARD 2% Dx inch grii perforated 
being drowned out by a strong broadcast station. Do. тона 
not go above 108 МНЕ near an airport or air traffic  WR24BUSS 12 inches of £24 bus wir 
[3 wiring and amenna op 
Most available FM radios can easily be detuned WRIGDUSS 6 inches of #16 bus wire 
slightly to shift the dial readings down where 108 is E 
109. This is accomplished by carefully adjusting th м розы FET- bypassed pe TETMIKE 
"oscillator? the padding trimmer located on the main = 
tuning capacitor, and “walking” а known station PCXFM ови PEXEM 


down the necessary megahertz or two. An antenna- 
peaking trimmer should now be adjusted for maxi- 
‘mum signal at the high end. 


Optimum performance will require a good-quality 


4 receiver with an analog slide-rule-type tuning dial. 
09 Digital tuned receivers will not work that well. 
E 
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FM Pocket Radia 


Your TY disrupter, as shown in Figure 25-1, is 
reuit 


designed and built on a piece of perforated. 
board that can fît inside a small plastic case. It oper- 
ates us d, 9-volt tr 


wo stand ansistor batteries in 


series A unique pulsing circuit causes carrier devia 


tion at 1,000 Hz, which creates a highly effective 


fering device. The unit is tuned to a certain chan- 


nel or frequency via a miniature tuning capacitor and 
then is controlled by а slight action of hand move- 
ment for farther control. 
This device is intended as 
must not be abused. No ап 


barroom joke and 


mpts should be made to 


‘add an antenna because the га 


and become a h al device. When used as a 


harmless gag, such as in a bar, you can drive the bar 


tender crazy because just as he is about to make an 


Figure 251 Assembly board 


& 


ind TV Disrupteg 


Es pes 


ue 


adjustment to а TV to get rid of the interference, you 
simply detune the device to make an adjustment to 

t rid of the interference and take the disrupter off 
fhe channel. When he thinks the problem is solved 
and continues his other duties you hit i 


сап only begin to imag 


«the enjoyment 


a gag) of 


ting such havoc and being completely unnoticed. 

Also, any FM radio station can be interrupted with 
21.000 Hz tone that is many times louder than the 
normal received station. Obviously a fun-loving per 


in use his or her imagination and come up with 
many harmless uses for the device 

It must be stated that using a device ofthis nature 
could be considered illegal, and discretion should be 
used ш all times because a good gag can become a 
able TV is 
used, it may be necessary to get as close to the set as 
possible for maximum effect, 


ateful nuisance. Also note that when 


The following plans show how a miniature, simple 
expensive electronic circuit can disrupt TV and 
radio communications in a very limited arca. The unit 
can also be used to blank out those tiresome com- 
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Chapter Twenty-Five 


Circuit Theory 


The 11 timer generates positive pulses that occur 
across R4. The frequency of those pulses is a function. 
of RI and CI and consequently establishes the pulse 
repetition rate of the device. This frequency modu- 
lates the base of O1, which is a variable oscillator 
whose frequency is determined by C6 (see Figure 25- 
2), See Table 25-1 for the parts list. 


Assembly Steps 


Lay out and identify the parts with the bill of materi- 
als Insert the components as shown in Figure 25-3, 
starting from one end of the perforated circuit board, 
and follow the locations using the holes as guides. 
Use the leads of the actual components as the con: 
nection runs, which are indicated by the dashed Fines 
Tt is a good idea to trial-fit the parts before actual sol 
dering. Always avoid bare wire bridges and globby 
solder joints, and check for cold or loose solder joints, 
‘Always pay attention to the capacitors with polarity. 
signs and all the semiconductors, 

"To adjust for frequency, set the TV to channel 2 
and tura C6 for maximum capacitance (for a prelimi- 
nary frequency, when adjusting, it is advisable to usc a 
ower voltage due to the possibilty of interfering, 
with other than TV or radio stations such as police or 
aireraft bands). Adjust L1 b essing turns until 
the interference is noted on channel 2. Turn to other 
channels, turn on C4, and note the complete cover- 
age. Channels above 6 are covered by the harmonic 
‘output of the device. 


pec 
к 
" ЕН: | 
А 
E 
er 
А = 
А 
' 
А 
А te 
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сий schematic 
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Deane inas indicats Under oar wing ie, 


lack dots are holes tr dk of component 


Nate clearance holes for wires to battery cps are antenna lead sin eor 


Blew up showing method of aching a 
dece of copper o emen rmt 
Ga aw oer cono que 


ANTENNA 


Figure 25-3 Asembly board 


Several points of interest should be mentioned 
here, one being the ability to tune the unit on or off 
of a particular channel with just hand capacity (slight 
Ll); that is, the ability to detune the 
circuit with your hand creates a virtual capacitance, 
"The other is the ability to also cover the FM radio 
band. This is accomplished by decompressing the coil 
(spreading the turns apart) and eventually adjusting 
LL and C4 for the necessary coverage. И should be 
noted that all channels can be covered along with the 
FM band when properly adjusted. It may be neces 
sary to remove a turn or two from L1 to a range on 
the EM radio stations. 


Cable and satelite TV will often require the unit 


to be very close to cause an effect. There is no control. 


over this as the unit is designed to interfere with the 


actual frequency of the station being received, as was 


the case before cable and satelite services. 
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Chapter Twenty-Five 


Table 25-1 FM Pocket Radio and TV Disrupter 


Parts List 
Ref # Description UB Part # 
RI2 Two IK, eat resistans (етей) 
ROO дон vat resistor (red-red:br) 
ROO Mons watt resistor [orbc 
Re 39K watt resistor (oed) 
RS Заан resistor (brgror) 
СТЕ 
Чеапауцс cap (ereen or loe can) 
CLA wo -microfarad 25 vit dk caps 
0 
СИТЕТ 
ipae aer) 
CS pieoarad,zer0 tmp (47 dik) овал 
ст Ariesfarad, SS verte 
cite cop (green or blue can) 
CS лозот trimmer tuning Cop DBA ASP 
OL PN2222 NPN Boh requones general 
purpose amr 
i 355 duat inline package (DIP) timer 
esed rci ПС) 
S2 singte pole. single sow (SPST) sider 
sch 
їл мощ sap lip 
WRI inches of 6 buss wre: wind seven 
turns ов a рева лей objec 
WRZ 12inches of #24 vinyl hookup wire 
PBL 25 15% „1inch prid perforated 


p 


СРЯ DI COAT 
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3 Ozone General 


Br for Water 


Treatment 


This project, as shown in Figure 26-1, сап very 
effectively purily water for use around the ome or 
arm. The system will produce up to 5 grams per hour 


sufficient for swimming pools, laundries, and other 


medium-volume applications. The system covered 
here is shown in five different sizes and us 
construct modules requir 


operation, 


to 


mly a flow of air for 


This is an intermediate-le 


basic electrical hookup. Expect to spend $50 to $250 


depending on the size of the system chosen and the 
availability of the required air source. All parts are 
readily available, with specialized parts obtainable 
through Information Unlimited at 


wwwamazingl.com, and they are listed in the 


parts list at the end of the chapter. 


Figure 26-1 The water treatmeni system 


Introduction to the Benefits of 
Ozone 
Ozone is an unstable form of oxygen: Normal oxygen 


is diatomic (0;) existing as two atoms of oxygen that 
form the molecule. Whereas ozone is tri-atomie (0. 


existing as three atoms of oxygen for the molecule. 
The triatomie form of oxygen is very unstable, wanting 


to lose the third oxygen atom and combine with 


‘whatever atom it can (oxidization). This property 
makes it the most active oxidizer known, with the 


exception of the very hazardous fluorine gas 


Ozone at normal pressures is colorless and produces 
a pleasing, fresh-air odor often like that after an old- 
fashioned thunderstorm. Under pressure, it becomes 
a bluish gas 

Ozone is also a very powerful bactericide. Itis not 


affected by pH, as is chk 


nc, thus making it an excel 


lent candidate for pools spas, laundries. an 


water treatment applications, It is many times more 
soluble in water, further enhancing its purity 
effect. Ozone will 


mbine with diatomie nitrogen N? 
forming nitrous oxide, 2NO. This oxide quickly com- 
bines with water, forming nitric acid, LINO, This is 


straight air, Pure oxyges 


ly minimizes this effect 


and is often required in many applications, However 


those requiring a supply of concentrated nitric acid 


for nitration may wish to consider ozone and air with 
а condensing apparatus to obtain this useful acid. A 
condensing apparatus takes vapor from the ozone gas 
along with water and nitrogen to form a liquid by con- 
tacting them with cooler surfaces. The liquid (now 
nitric acid) flows down into a collection container by 
gravity. In the same way the old timers made moor 


shine, this uses a simple and basic chemical reaction 
where 20! + 2% + 2H,0 yields 2H(NO") + HO + 
?NO. 


Ozone for Water 
Applications 


is estimated that 20 percent of all ground water is 
contaminated by pesticides benzene, and phenol 
derivatives along with other undesirable organie sub- 
stances Ozone can oxidize many of these compounds, 
along with deactivating many viruses and harmful 
bacteria. Ozone will also oxidize certain inorganic 
‘compounds, such as iron and manganese, making 
them more easily removable by filtration, 

‘Chlorine and bromine are often the choice of 
disinfectant for swimming pools and spas The йесі 
of these halogens is often dictated by pH, temperature 


and agitation. Extreme heat and agitation can produce 
chloroform, a very toxic carcinogenic. The Environ- 
mental Protection Agency (BPA) is already taking a 
look at these chemicals for this us 

‘Ozone-treated water will destroy fungus, mold, 
‘and many pathogens found in water when used for. 
‘washing fruits and vegetables in packing lines When. 
discharged, ozone causes little change to the benefi- 
cial bacteria in sewage treatment facilities. 

Additional 
when washed with ozone-treated water, and ozone's 


y freshly caught fish will last longer 


‘oxidizing action can eliminate odors from stored 
cheese, Egg storage time is increased, and wine can. 
be aged faster. The removal of odors produced by the 
bleaching of beeswax. starch, flour, straw, bones, and 
feathers are all aided by ozone treatment, Also, the 
grease and wax on cotton and wool fibers can he 
decomposed by ozone, and gray mold on the surface 


of fruits and vegetables ean be controlled by ozone. 


Ways to Generate Ozone 


‘Ozone can be produced by an electrical discharge or 
bby a high-frequency electromagnetic wave, A high 
frequency requires the wave to be in the ultraviolet 
spectrum where Planck s energy 
starts to become effective This is where energy in a 


formula, W = lic 


wave packet in ergs is equal to Planck's constant 
times the speed of light in centimeters divided by the 
wavelength in centimeters It is this energy that 
causes the stable O, to break up and recombine with 
other O; to form unstable O.. Germicidal lamps 
‘operating at 253.7 nanometers can produce ozone. 


The method presented here utilizes the ozone- 
producing properties of an electrical discharge. We 
have all, at one time, smelled the by-products of 
ozone. After а thunderstorm, it can be detected, as 
well as on certain days where electrical activity is 
spawning a storm. A sparking electric discharge such 


as brushes on a motor will create ozone also. 


‘Our method uses а metal tube with û conductor 
running down the center. The conductor and the tube 
are insulated by one another and must support the 
high frequency and high voltage tocreatea 
corona without breaking down into an arc. The ozone 
produced in the tubular cavity must be made to flow 
‘using moving air for cooling and replenishing 
be converted, 

This method, while producing usable ozone, has 
several disadvantages First, normal air contains nitro- 
gen that likes to combine with the ozone to produce 


nitrous oxides Second, air contains water in the form 
of moisture, Without getting into basic chemistry, we 
know that water plus nitrous oxide forms nitric acid. 


which is corrosive and undesirable for air purification 


applications However, a very effective way of making. 
this acid is to allow the oxides to combine with water 
vapor or steam and condense in a cooling tube, pro- 

ducing concentrated nitric acid tha 
the manufacture of high explosives The 5 gram per 


can be used in 


hour system can produce enough nitric acid that, when 
‘mixed with battery acid (sulfuric acid), can produce 
usable amounts of high explosives by the simple 


nitration of many organie compounds 
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Select the system you require from Figure 26-2. 
Note that each is complete with the mating power. 
supply. 


Wire up the system as directed in Figure 26-3 
Obtain a suitable air supply and connect up the hoses 
as shown. Use ozone-resistant material for connections 


Turn on the air supply and not, 


bubbling from, 
the output hose immersed under the water. Apply 
power tothe high voltage and note a distinet smell 


coming from the hose when pulled out of the water. Ф 
Reinsert and rig the hose end to stay under the H 
‘water. The unit is now ozonating the water @ 

> 


| вата вдѕея | Lenca | OZONEOUTPUTIMR  AIRIOS FLOWIMIN weurv | weurr 

p Taam 100500 mg 25.55 CFM ме | Ames + 
| огокквоо 282mm 00-1000 manr 11S vee | втв 

огочетосо тп | 10002500 mgt 15см Tuve) | Ame 
С огоңезооо amm 35005000 mgr Dr мае | атре 


* Multiply CFM by 28 to get Litera per minute 


Esch DATA BASE ayetem le complete vith a matching power supply and ready to connect up аз shown on figure 26:3 


Figure B-B Sysiem selection specifications 
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Figure 26-3 Ozone system diagram 


x 
7i Table 26-1 Ozone Generator for Water COMPRESSOR Rotary vane compressor 
U) Treatment Parts List at required airflow 
1 coni Three-nire power cord 
> Re Deseription DB Part # SWITCH Tuo switches to control 
OZONE 1010 S00 mr аг compressor and 
p^ рейв mm high-voltage supply 
Я TISVACG 2anps DB? OZONESM Facio E CDL Te 
О ozone sonoro metr 
= tends mm 
а TISVAC@ ваши Ове OZONESM 
semaê пиш 
н TSVAC@ Эзим DHFOZONERIN 
U огом 2.54010 5000 09 


hr system? mn 
HSVACW@.2amps DBF OZONESODO 


HOSE Connecting вок ua 
ozone resistant VITOR 
Of НУРАГОМ 
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‘This project shows how to build a battery-powered 
magnetic pulser that can provide relief from aches 
and pains as well as improve upon many different 


health concerns and conditions. The unit is built on a 


small circuit board that can easily ft into a cigarette. 


pack-size enclosure, along with its 9-volt battery ог 
re 27-1), 


wall adapter (see 


This magnetic pulser is designed so the magnetic 


north pole is applied to the body only. The сой 


ns 10,000 gauss and it pulses at 1000 times a 


а А" 


Figure 271 The shermonugnetie pulser 


A small s 
off or you may 


ch can be used to turn the device 


mply unsnap the battery clip. 


When an aluminum 


or pop can is held 
between your ear 


nd this pulser, you hear a strong, 


distinct ringing as the can itself becomes the opposing 
polarity If you hold the coil in [ront of a TV, you can 
see lines forming on the screen. On some TVs the 


lines are visible when it's held as far away as 3 inches 


This magnetic pulsing action is more powerful and 


aditional magnetic therapy. The p 


soil takes magnetic therapy to a whole new 


dimensional level with many yet-to-explore exciting 
breakthroughs and results, 


Permanent magnets. no matter how sirong, will 


not produce the same results as this device's pu 


fields, which now produce induced back-em currents. 


‘This requires a high-intensity, time-varying, magnetic 


impulse, not just a steady-state magnetic field. 


Permanent magnets have their 
in different ways with different results, Equally impor 


tant is the fact that we have “electric powered” brains: 
All our thor 


в and pereeptions consist of compl 


networks of electrical signals and eleetrom 


he brain. So 


fields that pulse and sweep throughout 


it then makes sense that harmonie electrical revital 
ization of the brain can harmonically influence your 


mental state and positively alter mental effectiveness 


Externally applied magnetic pulses to the lymphatic 
system, spleen, kidney, and liver help neutralize ger- 
‘minating, latent, and incubating parasites of all types, 
helping to block reinfection. This speeds up the elimi- 
mation of disease, restores the immune system, and. 
supports detoxification. The movement of the 
lymphatic system is essential in purifying, detoxifying, 
and regenerating the body, supporting the immune 
system, and maintaining health. Normally, the lymph 
is pumped by the movement of our body's electro- 
magnetic field with vigorous exercise and physical 


activity. However, 
phatic system prevents the body from circulati 


clogged, sluggish, or weak lym- 
vital 
fluids and eliminating toxic wastes, thus weakening 


the immune system. It makes us vulnerable to infec- 
tions and diseases. In order to be healthy itis essen 
tial to keep the energy balanced and fluids moving so 
that the body's natural intelligence may operate at its 
full healing capacity. In addition, cach cell must be 
enlivened with its own unique energetic frequencies. 
and harmonic energy state and be harmonically con- 
nected to the life-force energy throughout the rest of 
the body. 

Pulsed electromagnetic fields influence cell behavior 
by inducing electrical changes around and within the 
cell. Improved blood supply increases the oxygen 
crating cells Improved 


pressure activating and reget 
calcium transport increases the absorption of calcium 
їп bones and improves the quality of cartilage in 
joints, decreasing pain dramatically. Acute and even 
chronic pain may disappear completely. 

“This device uses complex energy pulses of magnetic 
waves to stimulate certain body functions It acceler 
ates the production of vitally important hormones 
often providing miraculous effects. Magnetic pulsing 


aids in human growth hormone production and neo- 


ansmitler production. The results are remarkable, 


xcreasing vitality. sexuality. and accelerated healing 
It also helps learning and the reduction of memory 
loss with reports of increased psychic ability for some 
pooplo. The magnetic pulser also revitalizes and reju- 
venates As we get older, hormone production drops 
off considerably and is a reason why we age. 


Users are experiencing faster healing of injuries, 
including bone fractures carpal tunnel, and arthritis. 
The pulsed magnetic field stimulates blood flow and 
cellular respiration in the area applied. Reports have 


also documented that people's migraine headaches 
have ceased after magnetic therapy has been applied. 


‘This pulser ean be wara, held, or wrapped to any 
part of the body or held in place with a tension band- 
age. You can use your pulser while driving and on the 
ео, rather than having to stop and apply it when sitting 
or lying down, as is necessary when using а 110-volt, 
standard magnetic pulser. The product is currently 
being sold only for experimental research and testing 

‘This isa simple, basiclvel project requiring, 
minimal electronic skills Expect to spend $15 to $20. 
All parts are readily available, with specialized parts 
‘obtainable through Information Unlimited 
(wowamazingl.com).and they are listed in the parts 
list at the end of the chapter. 


Circuit Description 


Figure 27-2 shows a 555 timer (11) connected as a 
free-running, astable pulse generator. The output 
pulses are nonsymmetrical with a ratio of low to high 
time of 10 to 1, Discharge resistor R3 and forward 
conducting diode D2 control the low time, whereas 
charge resistor R2 and forward-conducting diode DI 
i capacitor C2 is common 


control the high time. Ti 


to both states of the pulse being alternately charged. 
and discharged 

Magnetic energy is produced when the timer TI 
turns on transistor O1. The current now has the "on. 
time of the pulse to build up and then collapse in the 
{lux coil L1 when Q1 is turned ofi. The stored energy 
is returned to the circuit by diode D3, The result is a 
steady train of magnetie pulses at 1000 pulses рег 


second, 

‘The switch S1 allows the unit to be turned on and 
oif and also allows switching in another range, 
dropping the pulse repetition to 100 per second. И is 
interesting to note that claims using specifie pulse 
repetition rates of 20, 72,95, 100, 125, 146. 440,600, 
(660, and 727 have proven very beneficial. Do not 
attempt to extend the frequency without first deter- 
‘mining the current rise in the coil. Current may be 
excessive and will require move turns as the fre- 
quency is lowered. 


214 MORE Electronic Gadgets for the Evil Genius 


Waveform at collector of Q1 


Figure 27-2 Circuit schematic 


Assembly 


1. Assemble the flux сой as shown in Figure 27-3 
by first drilling а small hole adjacent to the 
inner diameter so that the "start" lead can exit 
the winding. Carefully wind 100 turns of #24 
magnet wire in even windings. This is not 
necessary but makes for a neat-looking con- 
struction, Note to wind the wire so that its 
direction is the same as the figure with the 
leads routed as directed. This will guarantee 
the correct polarity as shown. 


2. Cuta piece of -inch grid perforated board to 
a size of 26 X 1.8 inches, as shown in Fi 
27-4, Locate and drill the holes as shown for 
the leads of battery clip CLL 


When building from a perforated board, it is 
suggested that you insert the components 
starting in the lower left-hand corner as 
shown, Pay attention to the polarity of the 


capacitors with polarity signs and all the semi- 
conductors 


Route the leads of the components as shown 
and solder as you go, cutting away unused 
wires. Attempt to use certain leads as the wire 
runs or use pieces of the £24 bus wire. Follow 
the dashed lines on the assembly drawing as 
these indicate the connection runs on the 
underside of the assembly board. 


Attach the external leads from the battery clip 


and flux coil. Note the polarity of the leads on 
this part as indicated in Figures 27-2 and 27-4. 


Double-check the aceuracy of the wiring and 
the quality of the solder joints. Avoid wire 
bridges, shorts, and close proximity to other 
circuit components. If a wire bridge is neces- 
sary, sleeve some insulation onto the lead to. 
avoid any potential shorts 


You are now ready to test the unit, Connect it 
10 a 9-volt battery and note a current draw of 
60 to 80 milliamps. Place the coil of the unit 
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wenty-Seven 


apter T 


North face should be 
directed to user 


"START" lead 
connects to 9 vdc 


FINISH" lead must 
" ‘South face directed connect to collector of Qt 
N toward assembly board 


WOUND BOBBIN 


/ Col must be wound in the direction as shown. Use #24 
magnet wire and attempt to wind 100 turns in even layers. Use 
‘hat iren to burn off the enamel coating and tin the wire ends. 


B0815 


Figure 273 Flux coil assembly 
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Figure 27-4 Board assembly 


216 


MORE Electronic Gadgets for the Evil Genius 


near a television screen and note the lines 
appearing. You may also put a metal can onto 
‘the coil head and place your ear to the can, 
noting a 1 to 2 KHz tone. If you have a scope, 
note the waveshape shown in Figure 27-2. 


7. То use the unit, simply place the north face of 
the coil to the target area and allow exposure 
for several hours. 


‘Table 27-1 Therapeutic Magnetic Pulser 
Parts List 


Не! # Description DB Part # 
RI IK. Yew resistor 
orbi rd) 
82K. Mowatt resistor 
аталат 
RI MK oat resistor 
[e 
RA совт, Yewatt resistor 
[5 
[s 
capacitor 
СЕ 
eleetrolytie capacitor 


100-microtarad. 25 volt vertical 


Capacitor a] 


DI,2 томом silicon diodes 


Ыз plot Lamp diode INA? 
OI TIPS NPNTO 2D power 


Mo 555 dual inne package (DIP) 


BOBLS 153 3X 75inch ID nylon 
bobbin (see Figure 273) — DBFBOBLS 


LI Paxcoil (see Figure 2-3) DB FLUXCOIL 
PBOARD 26 x 18 > Lineh grid 

perforated board as shown in 

Figure 274 


CLI avol battery snap lp 
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This unique circuit shown in Figure 28-1 is designed 
To produce a relaxing sound like that of a breakin 


sur I is technically known as pink noise, being defined 


asa random distributor of equal sounds in the audi- 


ble spectrum. favoring the hieher-frequency end. 
ink noise has a spectral intensity that is inversely 
proportional to frequency for a given range: There- 


Tore equal power is dissipated into а fixed resistance 


in апу octave bandwidth in that range. White noise is 


random noise, which is typically thermal and shot 


noise, has a constant energy per unit bandwidth. and. 
is independent of the central frequency at the band. 


Figure 281 


he Бота ехе! generator. 


This device is intended for use as a relaxing source 
о! sound and also as а mask for certain types of 


surveillance equipment, Crashing surf is an excellent 


ally produced pink noise that has a 
great relaxing effect. Due to the nearly equal ampli- 
tude of all the frequencies generated, the electronic 
equipment of an acoustical nature becomes easily 

overloaded and saturated. whereby normal voice 

sounds uf varying amplitude and of limited bandwidth 
are much more finite and are unable to be processed 


the equipmi 


nt. In other words the noise jams the 


microphone am 
rendering it unable to detect normal voices, (It should 


idio preamplifier circuitry, thus 


be noted that in certain instances a running shower 
will sometimes help simulate pink noise.) 


The signal from the deviee is intended to be [ed 


Vo the input of any amplifier, radio, ог tape deck. It 
is easily connected to the center arm of the volume 
control if an input jack is not provided in a regular 


radio. (You w 


iU note the phono plug attached.) Also, 


the two batteries used are left oa permanently, due to 


the fact that so little power is used 
The optional “speaker amplifier" reference 
schematic in Figure 28-2 is built on a pivee of perfboard 
using standard sudio-frequency wiring techniques. 
When used as à totally self-contained system. the 
electronics may be housed along with all ha 


into a case or enclosure determined by the builder. 


This appro 


h provides convenient portable unit 


Figure 28.2 Circuit schematic 


Circuit Description 


Pink noise is а form of white noise that is the Gaussian 
distribution of all possible frequencies, the difference 
being that pink noise is more weighted to the audio. 
spectrum. This form of noise has some very interest 
ing properties one being the ability to cause relax- 
ation and a sense of well-being, Another property is 
‘that jt provides a background that will completely 

s rendering it unable to 
affect normal conversation. The device described is 
designed to work with any sound system with an 
audio input or is easily adapted to drive а loudspeaker 


mask an annoying d 


by connecting it to а normal radio or building an 
optional speaker amp, as shown in the aceompanyin 
plans. making а complete system (see the parts list at 
the end of the chapter). 

The circuit works in the following manner: A base 
‘emitter junction of transistor Q1 is reversed biased 
through a current limiting resistor into breakdown 
(avalanche) condition. The random shot noise created 
is fed to the common emitter amplifier transistor, Q2, 
and to a filter, which in turn provides а low-level 
signal output. The unit module board and the batteries 
are placed а plastic сазе with pieces of foam rubber. 
or plastic The outlet leads are fed out per the builder's 
requirements The batteries are permanently installed 
and left on because the operating current is so low 
that there is no reason for a switch. Note that Jl is nor 
required if using the optional speaker and amplifier 


Assembly Steps 


Tf you are а beginner it is suggested you obtain our 
GCATI General Construction Practices and Tech 
‘niques. This informative manual explains basie prac- 
tices that are necessary in the proper construction of 
Iromechanical kits and is listed in Table 28-1 


1. Lay out and identify ай the parts and pices 
Verify them with the parts list, and separate 
the resistors as they have a color code to 
determine their value. Colors are noted on the 
parts list. 


Cut a piece of -inch grid perforated board to 
asize of 3 x 24 inches, Locate and drill the 
holes as shown in Figure 28-3 for the leads of 
the battery clips. 


3. Ifyou are building from a perforated board, it 
is suggested that you insert the components 
starting in the lower left-hand corner as shown. 
in Figure 28-3. Pay attention to the polarity of 
the capacitors with polarity signs and all the 
semiconductors. Route the leads of the com- 
ponents as shown and solder as you go, cutting. 
away unused wires Attempt to use certain 
leads as the wire runs or use pieces of the #24 
bus wire. Follow the dashed lines on the asse- 
bly drawing as these indicate connection 
runs on the underside of the assembly board. 


220 МОКЕ Electronic Gadgets for the Evil 


Genius 


4, Attach the external leads as shown in Fig 
28-4, Notice the special note on the shielded 
cable. 


Double-check the accuracy of the wiring and 
the quality of the solder joints. Avoid wire 
bridges, shorts and close proximity to other 
circuit components I a wire bridge is neces- 
sary, sleeve some insulation onto the lead to 
avoid any potential shorts. 


Testing Steps 


Insert the two battery clips and plug the output cable 
into the microphone or auxiliary jack of the existing 
system. Note the rushing sound and adjust the trim- › 
pot RI to the desired effect. If you have a scope, 
make the adjustment as shown in Figure 28-2. If 
build the speaker amplifier section, simply connect it 
as shown for a self-contained system suitable for 


E Бә e P Thisleadnot, o o o o ooo ooo 
E : connected o 6000000000 
o оо о о о о о о о о о о о о о о о о о оо 
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Figure 28-4 — Assembly showing external leads 


‘Table 28-1 Noise Curtain Generator Parts List CT олаш 25-0 venical 


pr 


Ret # Description nip QU2 Teo PN2222 NPN general 


n 


RI OK trimpot verte mount 
HO L386 daa tine packape (DIP) 
R23 мо 100K, Yew resistors operational ampiiter 
(orbit) 
PRL 22531 inch gri perforated 
СТЕ ааай oa 
(Gest) 
ЗРК Small lo ehm speaker 
kS MK tiempo vertical mount 
C2. Tes Scl battery elips and lads 
ва (Goh, "emat rektor 
(chi) PI RCA phono play 
съз олно, 0 olt vertical SHC] 12 inch shielded microphone cable 
electrolytic сарат --------- ----- 
сз биллион 
Ch клане disk 
СЕЕ 
lecti capacitor 
СЕЕ 
capacitor 
222 MORE Electronic Gadgets for the Evil Genius 


Er 
Mind-Synchronizing Generator 


Caution: This machine can trigger epileptie seizures 
ind should be avoided at ай costs by anyone who sus- 
pects even slightly that they are epileptic 


Your mind synchronizer is designed to be a com- 


ilt-in batteries (see 


pletely self-contained unit with 
Figure 29-1). The system produces a variable-rate 


hing. monochromatic, dire 


source (a light source with a variable ratio of off 


nd а complementary synchronized audio. 


оп times) 
pulser with tone-shaping contro 
jup can be exposed to li 
individual use, head} 


The unit 


sound pulses 


along with special assembled light 
are shown made from an existing pair of su 
Optimum performance requires a quiet and re 


ably low light condition, and distractions must be at a 


minimal. The mind-synchronizer can produce strange 
and bizarre hallucinations, as well as provide а sense 


of relaxation and well-being. 


Information on Mind Control 


Today's work environment demands that we have the 
ind to resolve problems 
1 tool we possess is our Figure 281 Photograph of unit 


ability to excel, to compet 
Hence, the most import 
mind. To optimize our potential, we now offer our 


low-cost minc-synchronizing unit. 
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After 25 years of research, Dr, Axel Bruck of 
Berlin, Germany, created a machine that can 


enhance, develop, and perfect the qualities within you 
in order to attain the goal of mental 


been found that external stimulation evokes a mental 


reaction in people that is either active or passive. The 
mind synchronizer can determine automatically the 
kind of person you are. An evaluation is performed 
via the means of a hand sensor using a technique 
called biofeedback, which is sensitive to the Dow of 
blood. This knowledge is very important for providing, 
‘optimal stimulation to the users. 


Having determined the kind of person you are, the 
mind synchronizer now uses “programmed” light 
pulses and “shaped” sound to help you reach а 
required mental condition, be it relaxation or efficiency. 
Tt has been known for hundreds of years that an 
external rhythm of light and sound has an effect on. 
your mental condition. The mind synchronizer 
modern version of a drum and a flickering fireplace. 


“Through extensive scientific measurements, 
experiments and results, ће mind synchronizer can 


improve your performance level by using t 
stimuli 


ight 


+ Deep relaxation to the point of sleeping. 
^ Relaxation 
+ Equilibrium 


‘+ Activation of muscles doing phy 
movements 


* Efficiency 


Whether in sports professions, or personal lives, 
the development of personality and identity is vital to 
personal success and satisfaction. The mind synchro- 
nizer trains and perfects your mental and psychic. 
abilities so that you have a stable way of thinking 
with a healthy outlook. The mind synchronizer teaches 


you the technique of concentration, stress handling, 


focusing, visualization, relaxation, and self-awareness 
When using the mind synchronizer, you learn to 
set a goal and concentrate on this goal completely. 
You eliminate all distractions and thereby maintain 
your concentration over a long period of time. By 
doing so, you improve your power of concentration. 
In the long run, you will think clearly, make better 
decisions, and deal more effectively with life itself. 


"The program of relaxation combats stress tension, 
and direct pressure, Almost everything we do causes 
stress Stress means that the body is in a chaotic con. 
dition, The opposite of stress is relaxation. The right 
kind of relaxation is an optimization of mind, concen- 


tration, learning ability, performance, and health. 
In reality, a relaxed person saves more than half a 
billion heartbeats over à nervous or hectic person, 
according to Professor Prinzinger's theory of the 
Quiet Pulse, Professor Prinzinger performed much 
research into the various relaxed states of the body 
and the relationship of relaxation to heart rate and. 


blood pressure. The body consumes less energy. 
organs are burdened less and life expectancy increases 
The program of efficiency is a newly developed 
psycho-active technique: the indication of uncon- 
scious eye movement and the employment of rhythm. 
displacement. Certain stimulating rhythms such as 
that of a strobing light can produce nausea when 
strobing at 20 repetitions per minute. Other stimulat 


ing rhythms of lower repetitions per minute can pro- 
duce relaxation and the feeling of well being. In such 
а case, eye movement usually follows at the lower 
repetition rates. The combination of visual effects 


(flashing light-emiting diodes [LEDs}) with audio 
input (via а headset) produces high-efficiency per 
formance. The mind synchronizer establishes physical 


and mental readiness to attain this goal of high 
performance, 

The program of activation involves more optic, 
visual patterns than acoustic ones to provide "imagi 
nation journeys." To experience associations with 
your own history and your own personality, you will 
be able to discover your emotional condition and 
personality 

‘The program of equilibrium allows for meditation 
with your eyes open. You would observe attentively, 
simply, and exactly each individual light source and 
its changes. The mind synchronizer will bring you the 
healthy balance you desire through light and sound. 

Mind machines are available from a wide 
‘of sources today, Often referred to as hemispheric 


synchronizers or cortical-frequency enter 
devices, they all basically perform one basic 
"They lead the brain to synchronize both hemispheres 


function 


and then lead those synchronized hemispheric fre- 
quencies to a specific target frequency. In order to. 
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understand why anyone would want to do such a 
thing, let's examine what frequencies the brain pro- 
duces and what people experience when the brain is 
at these frequencies 

Generally, brain waves are broken down into four 
different levels They are referred to as beta, alph 
theta, and delta. With respect to frequency, they are 
as follows: 


Beta: 13 cycles per second or more 
Alpha: 8 to 12 cycles per second 
‘Theta: 5 to 7 cycles per second 
Delta: 1 to 4 cycles per second 

Profound changes take place in a person's conscious, 
experience at each of these levels The beta frequency 
is the “normal” waking frequency, the drive-in-the-city, 

.0-10-work, drink-coffee frequency, and it can range 


as high as 40 cycles per second. It is пог a relaxing 
Frequency, 


‘The alpha frequency is а realm of relaxed aware- 
ness It has been shown in a concrete fashion that this 
frequency is associated with an increased capacity for 
learning, comprehension, and retention. It is in the. 

alpha state that the best learning oo 


‘Theta is a hypnotic state often associated with 
‘meditation, a zen-like state of waking dreaminess. I 
сап be a profoundly relaxed state where internal 
associations and thoughts can form ideas with clarity 
that could never have emerged in the normal, high- 
noise environment of the beta state. This is also the 
range that many native shamans have been found to 
center when engaging in healing trance work. It is a 
state of profound tranquility. 


The delta state is much simpler to define; you're 
asleep. When your brain waves are in the delta range, 
you're in a sound and restful sleep. 


А number of studies have been done that indicate 
that a lashing light has a profound impact on the 
entire brain, more so than a pulsing sound or feeling. 
When the brain is exposed for a time (as short as 2 to 
5 minutes) to a flashing light at a speed close to the 
brain's existing operating frequency, the brain will 
begin to synchronize with the stimulation, Moreover, 
both hemispheres, which are often operating at dif- 
ferent frequencies will harmonize. This has also been 
shown clinically and statistically to be an aid to mental 


functioning Many books are available on the market 
on this subject for anyone who would like more 
detailed information on these studies. 


Operating a Mind Machine 


Now with the previous information in mind, the 
‘operation of the mind machine in all of its forms is 
basically the same. Start the machine off at a fre- 
quency that is roughly equivalent to the operating 
frequency of your brain atthe time. (Use your own 
feelings asa gauge. If you're frazzled, start at maximum 
frequency; if you're pretty mellow, start at about 
hhalf-frequency.) Allow yourself about 3 to 4 minutes 
at this frequency and then slowly begin bringing the 
frequency dawn, very slowly. You should take about 7 
to 10 minutes to bring the control all the way down. 
When you reach а minimum, leave it there for about 


5107 minutes. 

After you've gotten to the bottom range, you can 
either lead yourself back to normal, in which ease you 
will feel what you may consider a “good normal" If 
you so choose, you can exit directly from the lowest 
setting, If you do, have taken your time getting to it, 
and stayed there for several minutes, you will notice 
that it may be very hard to begin to move. Your limbs 
may feel very heavy, аз if your body were asleep. If 
you manage to get to your feet, you may notice that 
things won't feel as solid; they'll seem to have a rub- 
bery quality to them. These sensations can be quite 
pleasant as long as you're prepared and expect them. 
(and don't have to drive or operate heavy machinery 
afterward!) 

‘The visual effects are the most stunning and can 


only be likened to the experience of ingesting certain 
mind-altering substances. As the frequencies change, 
you will notice colors. Yes two little flashing red lights 
in front of your closed eyes will create the illusion of 
fantastic, swirling colors and geometric designs rang. 
ing from ultimate simplicity to incredible complexity 
Опе effect will be observed as myriads of little shapes 
that form and begin to slowly spiral around your field 
of vision. first clockwise, then counterclockwise, then 
back again. You will see dreamy, smooth, eloudlike 
fields of frosty blue-white, deep blues, deep reds, elec- 
tric greens yellows, whites, and purples ай in balls 
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stripes stars and triangles, dancing and moving like 
the most intense kaleidoscope you can imagine. The 
imagery is absolutely fascinating and can transfix you 
with the dazzling display: You will be absolutely 
amazed and impressed with the fact that it is your. 
brain that produces this light show. 

‘This unit is designed to take you from a medium- 
level beta down to a low theta. You can use these 
states as you desire, You may wish to stop the fre- 
quency decrease early and remain in the alpha state 
before an exam, prior to entering a class, or when try- 
ing to learn something important. You can continue 


‘on down and enter the theta level and create healing 
imagery in your mind to assist your body's own natural 
healing processes. 

Most of all, play with your unit and enjoy the 
show: Built right, it will provide many years’ worth of 
reliable service. Through usage, you can become 
familiar with the settings and be able to use the 
machine in a way that's exactly right for you. Ама 
leave yourself plenty of time to use the machine and 
at least a half-hour after to “normalize.” Use the unit 
to help you drift off to sleep; you can actually lead 


your brain down into relaxation and turn the unit off 
alter you've gone into a deep theta, and if you're 
yay, i's only a short slide from theta 


ready to sleep. 
into the peaceful slumber of delta. 


Circuit Theory 


Integrated circuit 11 is an astable oscillator with a 
pulse rate being controlled from approximately 3 to 
40 reps per second by external pot R2. The output of 
Ul now triggers integrated circuit 12 being connected. 
аз a monostable circuit that controls these pulses’ 
ratios of on to off time. This duty cycle control is via 
external pot RS, Light-emitting diodes (LEDI and 
LED?) are connected to the output pin 3 of 12 
Through brightness control pot R7.These are the 
diodes you install in the sunglasses or they can be a 
single ultrabright LED for group use. The result is a 
variable flash rate from 3 to 40 pulses per second 
with a variable duty cycle rate (ratio of on to off time). 


Figure 29-2 Circuit schematic 
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Figure 29-3 Assembly board 


Note it is best to experiment with and record the duty 
суде settings and their effects (see Figure 29-2) 

The circuit also includes integrated circuit 13 con- 
nected asa variable-rate, sonically shaped" audio. 
oscillator. The output is via jack J2 driving a set of 32- 
‘ohm headphones. 

The feedback circuit consists of two external 
pieces of metalli tape providing points of contact for 
‘the user's hand, Body resistance now partially соп 
trols the pulse rate of H. An uptight situation pro- 
vides lower contact resistance and consequently 


raises the pulse rate. Ах onc relaxes this resistance 
becomes higher and lowers the pulse rate. An exter 
nal jack (13) provides a connection for other bodily 
contact probes to the feedback system. These contact 
probes are left to the diseretion of the user. This jack 
is omitted when using the external tape probes 
Switch 51 controls power to the circuit and should be 
off when not in use to conserve the internal batteries. 


Assemble the Board 


I you are a beginner, itis suggested to obtain our 
GCATI General Construction Practices and Tech- 


nues This informative manual explains basie prac 
tices that are necessary in proper construction of 
electromechanical kits and is listed in Table 29-1 


Lay ош and identify all the parts and pieces. 
Verify them with the parts list, and separate 
the resistors as they have a color code to 
determine their value, Colors are noted on the 
parts list at the end of the chapter 


2. Cuta piece of inch grid perforated board to. 


a size of б\ X 11 inches, as shown in Figure 
26-3. Ап optional PCB is individually available 


‘The circuit is shown with the more challenging 
perforated circuit board often required for a 
science fair project. A PCB is also available 
and requires that you only identity the partie 
ular part and insert it into the respective holes 
as noted. The PCB is plainly marked with the 
part identification. Soldering is very simple as 
you solder the component leads to the conduc- 
tive metal traces on the underside of the board, 


The perforated board approach is more chal- 
lenging as now the component leads must be 
routed and used as the conductive metal 
traces We suggest that the builder closely fol 
low the drawings on this section and mark the 
actual holes with a pen belore inserting the 
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Figure 28-4 Assembly of glasses 


paris Start from a comer, using it as a refer- 
ence, and proceed from left to right. Note that 
the perforated board is the preferred 
approach for science projects as the system 
looks more homemade. 


If you are building from a perforated board, it 
is suggested that you insert the components, 
starting in the lower left-hand corner, as 
shown in Figure 29-3, Pay attention to the 
polarity of the capacitors with polarity signs 
and all the semiconductors, Resistor RI? is 
connected from the pin of 11 to the PC board. 
Note the control pots R2, RS, RT, and RY and 
jacks J1. J2, and 13 should be positioned to 
closely match the holes, as shown in Figure 
29-5. Route the leads of the components as 
shown and solder as you go, cutting away 
unused wires. Attempt to use certain leads as 
the wire runs or use pieces of the #24 bus 
wire, Follow the dashed lines on the assembly 
drawing as these indicate the connection runs 
on the underside of assembly board. 


Attach the external leads to the battery 
holder as shown. 


Double-check the accuracy of the wiring and. 
the quality or the solder joints. Avoid wire 
bridges shorts, and close proximity to other 
circuit components. If a wire bridge is neces- 
sary, sleeve some insulation onto the lead to 
avoid any potential shorts 


Assemble an LED to cable PL as shown. Also, 
retrofit to the eyewear as per Figure 20-4. 


Fobricate the enclosure tube (TUBI) as. 
shown in Figure 29-5 and insert the assembly 
board and buttery. Verify that the controls 
mounted on the assembly board will match 
the drilled holes with the dimensions as shown, 
Note the 
the optional PCB and may be changed. The 
unit is secured attaching the adjustment pots 
sun. 


iensions ure shown for use with 


‘The final assembly is shown in Figure 29-6 and. 
should be operated as instructed, 
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EMITTER ASSEMBLY 
GROUP USE 


lot era. | = ЄЗ 


to center bino lag Pi 


Figure 29-5 Fabrication of enclosure. 


MATERIAL: 1.825 оова WALL PVE 


RII мо watt 220-030 06m, 
тей (rd edt) 


a ГЕ 
vertical electrolytic capace 
сл Four лачак, 
Sool dise capacitors 
Figure 28-6 Final assembly on PC Board | e ТЕТЯ 
capacitor 
CR&S Three атоо, 
‘Table 29-1 Mind-Synchronizing Generator Жикил а. 
Parts List o роком vertical 
electrolytic capacitor 
Ref # Description DB Part # 23-шы, SÛ vol 
pm 
RLARID Four IK, wart resistors а 
(retired) 25 Threes88 duat intine 
ackage (DIP) umens 
з d meg potentiometer Term 
essor SLEDI? Two bëightred LEDs or wie 
d single optional 15400 mc 
rj 7K, eat resto pees 
el prar) 
. E Single pole single throw 
ms эзк теч (orator) ee 
кт 1K pot resistor cu Sol battery snap 
LJ LI I1. Tan 3S mm mono jac 
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Chapter Twenty-Nine 


Operation and explanation o conos 

1. Side of bottom cap and inser 9 at battery 

ı2 Plug in 20 ohm headsets into J2 

ıa. Plug in cable to LEDS in glasses 

4 Ident and study the functions of the four controis 
R2-Fiequency control allows seting tom 1-24 raps 
RT Alors setting of LED trighinese 


RSet the ratio of "offto on Ume. Wil interact with. 
нои set lo long “or time, Suggest to preset fal OW 
апа thon sot Tor desk ect 


RB- Allows tone adjustment or sound shaping 


5. Adjust the unit to produce a test tono of about 3 pulses 
per sacond. Grab feed back probos bang tho meta spe 
along the side of the urit and nota pls rate increasing. НВ 
‘Suggested to become familiar with he operation and resulting 
tet before attempting to use the feedback functors. 


6. Unit ie easily hand held wih al controls accessio 


Figure 29-7 Operation and Explanation of Controls. 


PROBES | 


САРІ 


нее 
О» 


©» capa 


n 2.5mm sere ck сил Two inca pii 
inte 
WRI aero t hoki wie 
E Asmin pug or LED cable 
ма Misc t bus wire Me 
LE toast HEADSETS Stereo or mo 32 chm. 
vie ры 
ки —— TAPE ахтан 
телото 


PCBOARD Optional printed circuit board 
(PCB) with printing Dii PBMIND 


вм locire sized at 


tapez 
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Alternative 


Health 


Multiwave Machine 


Figure 30-1 shows how to construct a Lakhovsky 
multiwave alternative health system. Dr. Lakhovsky 


was a Russian researcher who exper 


effects of high-irequeney ele lic radiation 


(on various parts of the living organism. This contro- 
versial system is claimed to cure many health ills, 


including cancer. И claim to lame is that all cells in a 


living body possess an intrinsic. vibrating resonant 
frequency that can be energized by an external means. 
Diseased cells appear to have a weaker and different 
to step with the 
i appears to 
‘occur when cells are exposed to this full-spectrum 


frequency that сап be brought back 
adjacent попай 


d cells Antiag 


electron 


вебе vibratory energy. It is of special 


»terest that this method of cellular regeneration has 
generated considerable interest in several research 
fields as а possible cure for cancer 

This project shows how to construct the multiwave 
radiating coil and antenna from readily avail 
parts and pieces, System operation will require a 
working BTC30 12-inch-spark Tesla coil, as described 
in Chapter 14 of Ele 


ronie Gadgets for ihe Evil 
Genius. This Tesla coil is also available through plans, 
akit,or asa 


mplete and ready-to-use coil on the 


Information Unlimited Web site a 


It is suggested that the builder obtain the 
Lakhovsky handbook as listed in the parts list at the 
end of this chapter and study the methods of 
application and testimonials on the use of this 


Figure 30-1 The multiwave antenna 


controversial health machine before usi 
self or others 


Theory of Operation 


Fi 2 shows a block diagram of the radiating 
coil and Tesla driver. The antenna coil contains a 


s of concentrically wound сой rings mounted in a 
fat plane. These coils all possess a 


erent resonant 
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Lt to Ln represents the inductance of ай of the сой. 

C1 o Cn reprasents tne capacity ol ай of the оой. 

A1 to Rn is tho radiation resistance of each section 

Frequency are the sum of the resonant sections ranging 
up to the gigahertz. 


Lis he sum of Li lo Ln 
Cis the sum of C1 to Cn 
Ris the sum of RI to Rn and is mainly 
L the radiation resistance. 


varie The undamaged current wave from the output ol the 
Tesla driver induces voltages at many frequencies into 


Fo» ТУ 


R 
Figure 30-2 Diagram of system — iii А 

Ж ex wen oer) 

po mam 


or | €— 


Poem [НЕЕ 


Figure 30-3 Fabricating ihe four coil holders 
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frequency as a function of their physical parameters, 
Harmonics are also produced and with all the coils 
oscillating they create a near-continuous spectrum of 
radio-frequency energy. А spark-driven Tesla coil is 


required for optimum results, as it generates many 
fast steps of current rich in harmonic content that 
drives the antenna coil. 


Construction of the 
Multiwave Coil and 
Antenna 


Figure 36. Gearing ie base 


Create the four coil holders (CHOLD!) as 
shown in Figure 30-3, Use winch Lexan 
polycarbonate. 

Create the 12 X 12-inch main plate (MP1) 
from a piece of winch Lexan sheet, as shown 
in Figure 30-4. 


Mount the coil holders as shown and carefully. 
drill the mounting holes. Use nylon or brass 


screws and nuts for mounting the holders to 
the plate. Itis very important to have these 
holders as exact as possible or the wound coils 
will not fit properly in their predrilled slots 


Form the circular coil rings from the appropri- 
ate diameter copper tube and snap the tubing. 
into place. Again attempt to form eircles as 
perfect as possible for proper operation and 
esthetics The inner coil rings arc formed 
pieces of bus wire and are threaded through 
their respective holes. Note а inch gap at 
the coil ends, 


Attach a PVC cap (САРІ) using а small metal 
screw, solder lug, and nut, This screw is the 
high-voltage feed point to the antenna and is 
connected to a piece of wire soldered to the 
innermost coil ring (sce Figure 30-5). 


‘The antenna may be used with any suitable 
high-voltage, high-frequency generator. It is 
shown in Figure 30-6 with our BTC302: 
kilovolt Tesla сой, as described in Chapter 14 
of Electronic Gadgets It в available as a kit or 
completed system as noted in Table 30-1 
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Figure 30-5 — Mounting and feeding details 


7. Ifyou intend to use our coil, you will need to 
obtain a 3-inch slip cap (SLPI) and drill a hole 
for the extension arm tube (ЕХТТ) You will 
also need the plastic stabilizing bracket (BRK1) 
required to keep the coil assembly upright. 


В The connection between the output ofthe 
Tesla сой and the antenna is ade via the 
Wire пасте though the exteaon tube hat 
Connects to the mounting screw and exits 
> through the rear to make contact with the 
لډ‎ ‘Tesla coil output lead. 


Fon iure 204 


ом emo | 


Note: You must make a cearance hale tor 1e mounting элен SCRW 
‘oct In he comer I may be necessary to heat up а эта size 
‘ameter mela ro and сме mat а clearance secon oul ol e 
four col folder fr та heed of a sre You must now connect a 
Shori ресе of buss wire lom this screw tote тле mest rng end 
Sektor pace 


Operation 


"Th following instructions reference the use of our 
250-kilovolt Tesla coil as listed in Table 30-1 or as 
deseribed in Chapter 14 of Electronic Gadgets 


1, Preset the spark gap on the Tesla coil to no. 
more than /« of an inch. Connect the tap lead 
Tor maximum inductance, 

2. "urn on the switch on the Tesla coil and note 
all the antenna сой rings adjacently sparking 
and arcing between one another. Note that 
the outer ring may be grounded to the chassis 
to increase output activity 


At this point, it is recommended that you obtain 
the referenced book (LSK1), the Lakhovsky Multiple 
Wave Oscillator Handbook, as referenced in the parts 
list and familiarize yourself with the potentials, treat- 


ments and experiments possible with this system. 
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EXT! Extension tube 


SLPS" Slip 


акі. Power lead is routed through the 


extension tube and makes 
connection with the output of the 
Testa coll. Keep this lead short 


and direct. 
BRKI Stabilizing plastic 
bracket attaches to plate and 
upper deck of Tesla coil using 
Small brass screw 
№ 
E Р. х 
Lani 
NEONISUZ 
"MS : 
rSf 
вл 5 
= 


151 has a metal handle 
you may want to sleeve 
ver a piece of plastic 
tubing to avoid annoying 
burns when tuming unit otf 


To CO: To Safety Discharge Probe 


Figure 30-5 Completed system 


MORE Electronic Gadgets for the Evil Genius 235 


Chapter Thirty 


fable 30-1 
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Multiwave Machine Parts List 
Description DB Part # 
Four coiling holders shown 

in ewe 303 we CHLILAK 


Mounting plate shown in 
Figure 304 


тко Vin copper, sot 
drawn cabins 


тиге Finn copper srt 
drawn bins 


Three inch copper sot 
drawn inge 


(G Two 2 bus wire circular 
sings 


IG Two H6 bus wire cireular 
rings 


10632 > inch brass or 
nylon serews and nuts 


1 ана brass sor 
‘and nut 


кезш 
2 inches of #20 bus wire 


Stabilizing bracket shown in 
Figure 306 


inen PVC sin c 
3 inches of PVC slip coupling 


‘inches of inch PVC 
tubing 


оч Tel coil 
generator Kit and plans DB#BYCSK 


280 lovolt Tela сай 
penerator res, to use DBÉBTCH) 


Book on Lakhoviky, 
Té pages DRHLSEI 
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This board-level device, as shown in Figure 31-1, 
when properly assembled, can be a great prank. 

When placed in one's bedroom under normal light 
condition, it does nothing, As soon as the lights are 
turned of, it comes to lile, producing pulses of high 
frequency sound much like an insect, These control 
pulses can be timed to occur about every minute 
When the unsuspecting victim attempts to locate it by 
turning on the lights it ceases operation. Even using a 
fashlight will disable it The long time between pulses 
uso makes it very difficult detect. Properly hidden, 


in take a Tong time to locate and may turn a prank 


Figure 31-1 


Boari-level view of the mind mangler 


Circuit Operation 


off and on pulse controlling the second tin 
Wha 


s, Timer 
hototransistor Q! connected in series with 


«oir capacitor CI. As long as the 
QI, CI сап never discharge due to the conductance 
‘of Q1. Therefore, pin 3 is at a low and I2 is disabled, 
When the lights go out, C1 now is allowed to discharge 
and pin 3 goes high, turning on 12 and producing the 


high-frequency sound to the output transducer TD 
The hie! 
R3 and C3,and can be changed by alteri 


audio frequency is determined by resistor 


mal from T2 is stepped up by 
transformer Т1 (sce the parts list at the end of the 
pter) 


1—2 в 
| а 
©“, ba А 
iro 
T = + 
же 
e n à im 
awe. | Ri aa ta ny 
Е in me ы 


“The value of Rî May be changed lo adjust or dark and ight 
aere Yea may uan о repli wih 300 KUMPOL 


Figure 31-2 Circuir schematic 


are indicated by the dashed lines. It is a good 

Construction Steps idea to tiat the larger parts before actually 
starting to solder Always avoid bare wire brid 

ses globby solder joints. and potential solder 


1, Identify all the parts and pieces and verify shorts. Also check for cold or loose solder joints, 


them with the bill of materials. 
Additionally, pay attention to the polar 
the capacitors with pol 


of 
ty signs and all the 
semiconductors. The transformer position is 

determined using an ohmmeter. 


2. Insert the components starting fram onc end 
of the perforated circuit board and follow the 
locations shown in Figure 31-3 using the indi 
vidual holes as guides. Use the leads of the а 
ual components as the conneetion runs, which 


CL BATTERY CLIP 


КЕЛҮҮ 
№ ве» 


22032 oeo% o 


E d 


Bottom view 
E 


You can determine ihe low impedance side of T1 wih en 
chmetar I will always raad as the lower of the two 


Figure 31-3 Assembly hoard 
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Testing 


Verity the wiring accuracy and connection. Insert а 
3-volt battery into the clip, cover the lens of Q1 ог 
{urn off the lights and note the unit emitting a low- 
level, raspy. clicking tone like а sick cricket. Uncover 
the lens of Ol and note the circuit shutting down, 
There will be a delay that is dependent on the level of 
light and dark. You may vary the response by chang 
ing the value of RI. Decreasing its value will require 
more light to shut down and vice versa, 


fable 31-1 Mind Mangler Part List 


Ref. # Description DB Part # 
[or 

Ra D "eat resistor 
[wwe 


Жз алк, watt resistor 
енто 


СИЕ 
pe 


СИТЕ 
capacitors [IBI 


СТЯ 
‘estate capacitor. 


1.2 Tuo 395 timer dual inline packages 
а 


O1 114P phomtransistor 


TON Sel рене 
TEC Smallausio transformer. IK. 


PRL 451.5 Таа grid portorated 
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хэтбием рити 


. 500-Milligram Ozone Air 


x Purification: System 


Figure 32-1 shows a useful home device th 


‘ozone for eliminating odors killin 


and disinfect 


sanitary areas such as pet boxes 
and bathrooms. 


This project shows how you ean bu 


that could cost over $300 for less than $50, Its simple 


and basic design uses two 12-volt fans to blow air over 


a unique ozone-producing cell thal is powered by а 
variable-output, high-voltage, high-frequency power 
supply. The power supply is featured in Chapter 7 of 
this book and is used in several other projects. 
This is a beginner- to intermediate-level project 
requiring minimal basic electronic skills Expect to 
spend $40 to $60. All the parts are readily available 
with specialized parts obtainable through Information 
Unlimited (wwwama 


п сот). and they are listed 


Figure 32-1 Ozone purification system 


in Tables 32-1 and 7-1 at the end of this chapter and 
Chapter 7. 


The Story of Ozone 


Ozone is an unstable form of oxygen. Normal oxygen 
is diatomic (0.), existing as two atoms of oxygen mak- 
ing up the molecule. Ozone is triatomic (00, existing 
as three atoms of oxygen for the molecule. The tri 
atomic form of oxygen is very unstable, wanting to 


lose the third oxygen atom and combine with what- 


ever atom it can (oxidization). This property makes it 
the most active oxidizer known, with the exception of 
the very hazardous fluorine gas. Ozone at normal 
pressures is colorless and odorless, yet it produces a 
pleasing, fresh-air odor as а result of the nitrous 

oxides it produces The odor is usually notio 


after an old-fashioned thunderstorm, Under pressure, 
it becomes a blu 


Ozone is also a very powerful bactericide. It is nor 
affected hy pH. as is chlorine, thus making it an excel- 
lent candidate for pools spas. laundries, and general 
water treatment applications. It is many times more 
soluble in water, further enhancing its purifying 
effect. Ozone will combine with diatomic nitrogen, 
Naf 
combines with water, forming nitric acid, HNO, This 


ing nitrous oxide, ЭМО. This oxide quickly 


is often a very undesirable effect when used with 


straight air. Pure oxygen greatly minimizes this effect 
and is often required in many applications, 

However, those requiring a supply of concentrated 
nitric acid for the nitration of many carbohydrates such 
as cellulose, glycerine, hexamine, phenol. and toluene, 
may wish to consider combining ozone and air with a 
condensing apparatus to obtain this useful acid. 


Ozone for Treating Air 


Air pollution is one of the most serious environmental 
issues that we face, Visible and detectable smoke, 
dust, mildew, mold, and toxic odors, bacteria, pollen 
and static electricity, along with the more elusive and 


invisible chemicals have become a serious health 
threat. As buildings and homes are constructed with. 
tighter air sealants for energy conservation, the prob- 
Jem will become even more severe. Often the effects 
from these problems include burning eyes headaches, 
dizziness, depression. allergies and general lethargy. 
all of which are usually attributed to colds and viruses. 
Air filters such as the overpriced Sharper Image unit 
currently being advertised, are only partially effec- 
Live, with some producing undesirable positive ions. 

‘Ozone purifies the air from these undesirable 
pollutants by oxidization, as most pollutants readily 
‘combine with this highly reactive tri-atomie form of 
‘oxygen and break down into water and other non= 
toxic compounds Ozone is produced artificially by 
electricity and is many times more antiseptically 
effective than oxygen. 


Construction Steps 


1. "Ihe system isshown using the high-voltage, 
high-frequeney driver shown in Chapter 7. lt 
is built on а printed circuit board or a more 
difficult perforated board. The PCB version is 
the easiest, as construction involves placing 
the correct components into the correct holes 
and soldering, The more diffieult approach is 
also shown and uses a perforated circuit 
board. This is far more challenging and is 
intended for the experienced assembler. Figure 


32:2 shows the board with the necessary 
changes for use with this circuit. 


Create the base section, as shown in Fi 
32-3. You can use sheet aluminum or bendable 
plastic sheets Design a mating cover with a 
slight overhang over the front and rear panels 
Use similar material and mount using 46 sheet 
metal screws along the lip of the base. 


Fabricate the fan and cell mounting bracket as 
shown in Figure 32-4, Use clear -inch poly- 
carbonate plastic and initially layout the piece, 
marking off the bend and cutting lines You 
may fabricate separate pieces for the cell 
brackets and fans if you do not have access to 
the necessary equipment. Note dimensions. 
and cuts must result in a single piece, as shown. 


Cut out a piece of window screen large 
enough to cover the input air holes and secure 
it from the inside of the base enclosure using 
serews and silicon rubber cement 


Mechanically assemble the components, as 
shown in Figure 32-5. Verify ай proper fittings 
and the clearance of components, especially 
the high-voltage points on the cell Finally, 
wire everything as shown and verify the accu- 
racy and any potential errors. Note: Figure 32- 
6 shows the wiring using the perforated board 
approach. Do not connect the 12 DC/I.5 
adapter wall transformer at this time. 


Obtain a 12-volt, amp bench power supply 
with a voltage and current meter. Connect it t0 
where the adapter's plus and minus wires go. 


Connect a scope to the test points, as shown in 
Figure 32-5 


Preset the trimpot RI to midrange and control 
pot R10 to full counterclockwise and click off. 


Apply 12 volts trom the bench supply and 
note that no current occurs. 


Click on R10 and note a pulsing current of 
over | amp. Quickly adjust the trimpot to a 
dip in current, as noted on the meter. Our 
‘model was tuned correctly when the trimpot 
was set to one to two o'clock; The fans should 
both be in full operation and you should 
detect a faint, bluish glow coinciding with the 
pulsing, At no time should the heatsink tab on 
the power transistor Q1 be hot. 
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itll be necessary to construct he printed cireult assembly 
board as shown in chapter 7 with the following below lt of 
Wied Lt using 10 tums of #22 magnet wire. Ai gap core wth 
(007 (rw) shime. Measured instance shou so botween 15 
6 mero hermes 

татр RO ie not usod 

Replace RS with wire jump 

Replace C2 нота 0022108 0047 microfarad capacitor 
Replace C6 fom a 22 to а 47 mierofarad 250 volt capacitor 


Capacitor C4 ie ret used, insert a short plece ol bus wire ore 
‘oat pol grad 


point 
groune 
Lo 
pm 

Correct wave shape measured at he drain of OT 

‘sed test ground port 
Figure 32-2 PCB rework 
11. Turn RIO full clockwise and note the on time 12. 


of the pulse increasing with the current but 
not exceeding 1.5 amps at these pulse peaks, 
Allow it to operate for 30 minutes and note 
‘ozone being produced, а soft, bluish, even 
glow on the cell, and the heatsink not getting 
too hot to touch, 


Model; GRA/IOG Amazing!.com 
е [LJ 


Once this is verified, you can hook in the 12 
VDC/LS-amp adapter transformer. Allow it 
to operate and verify that the adapter does 
not get hot 


Attach the cover and place the unit in the 
target area. 
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You may use thin sheet metal or plastic tor 
tho base section. 


It is qood idea to trial position all mounted 


‘components to verity proper fit and clearance 
before фито mounting holes. 


‘Ozone oupiput holes 


Itis a good idea to put some window sereen on the 
inside to cover the air intake holes. Usa silicon 
rubber to secure. 


Ed 
Ed 
‘Air input holes ~~ р 
Access нови "9. © | Bend а р along sides tor 
"итро R10 P attaching the cover section using 
Hole for Rt ~~ #6 sheet metal screws. 
Hole for bushing 


Figure 32-3 Base section creation 


14. Place the unit with the output directed toward 


the center of the area. Special Notes 

15. Plugin the wall adapter and rotate the control 
switch to ов, Note the fan rotating and freely You should never operate the unit when the odor 
turning without obstructions It should produee beeomes pungent or domineering. Ozon 
a good airflow. colorless odorless gas composed of unstable diatomic 

16, Adjust the control a full clockwise turn and oxygen. The smell of fresh ай is not the ozone, but 
note a smell of fresh air emitting from output (Ве result of secondary reactions with other chemicals 
ports. You will observe u purplish glow around The unit can be adapted t012 VDC operation for 
the cell when viewed in darkness vehicle or battery use. Simply remove the adapter 

17 Allow it torun forseveral hours and adjust апд splice in some 12-volt connections. Use caution 
the control to where the fresh air smell is just when observing the polarity You may request a factory 
detectable. modification for this step. 


18 Check both the unit and the wall adapter for 
excessive heating. They should only be warm 
to the touch, 

19, This unit may need eleaning from dust. Use 
compressed dry air ora soft cleaning brush, 
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Ozone cell: mounting blocks (2) use PVC or another suitable insulting plastic. 


to one another aveicing possible voltage breakdown, 


> 


0 


aig вн оаа, aa hunni o las 
Dril noies to match ose in he lan assembles 


Figure 32-4 — Fubricuted paris 
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‘You will rote the position of the bottom hole mounting the blocks of the base is at 
their geometrical center. The top hole is offset to this location so as not to be adjacent 
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Figure 38-6 — Mechanical layour showing wiring when using the PCB 
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әио20 шелбтттти-006 


‘able 32-1 $00-Milgram Ozone Machine HDCLS таза 
Pans Ust ала ввел 
жану inch aio, 
Ret; Description DB Part # ld aud 
DRIVER Мейо high-voltage WN12 Teosmull wire nuts 
Nob tow MR DesORADRIVID pu saute 
S bheii SW5 1096 rineh shest meta 
Tees ema o coran ci 
COVER coed weDast deis denies 
BLOCKS Two blocks fabricated per for fans 
эр SWUNUI ‘Two 46.22 x inch 
BRACKET Bracket fabricated per —— 
ون‎ LUGS Teo #6 solder lugs 
pe тисти тыт ынсана 
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4nvisible Pain 


The invisible pain-field generator device shown Fig- 
ure 33-1 isa handheld, battery-operated sonic, shock- 
wave generator that produces a sound pressure level 
(SPL) of up to 125 decibels (do) at 30 centimeters 

The shock wave frequen 
25, 16,and 12 KHz. A sweep function is included in 


cies are user presettable at 


the circuitry where the selected center frequency 


varies between two set limits at an adjustable rate 


providing a complex sonic signal that further 


enhances the eff 
Applications of the device can range from the 
routing out of agricultural pests in silage bins 


chicken houses, grain bins, or wherever rats are а 
problem. The optimum frequency for this particular 


Figure 331 Ри jid generator 


-Fiel 


application is 16 KHZ or just shove that of bum: 


hearing Many farmers use these devices for deter 
mining the effectiveness of pesticides, noting the 


reduction in infestation levels Other applications 


include spooking birds and animals from unwanted 


areas and discouraging dogs and deer from decimat 
ing shrubs and ornamentals. 

Adjustment of the frequency down to 12 KHZ 
(within the range of human hearing) will produce 
extremely painful and annoying affects. The unit is 
excellent for disbursing crowds of potentially unruly 
people. A simple test is to point the device at an 
unsuspecting subjeet and momentarily push the but 
ton, You will notice a very positive response. Unfor 
tunately maximum affect seems to fa 


younger 
women; older men seem to be less sensitive 

The unit is very directional when used outside, but 
it looses this property when used inside due to reflec 
tions from walls ceilings and furniture. 

The шой is shown assembled into a small plastic 
enclosure that includes the eloetronies emitter trans- 
ducer and the 9-volt battery. A removable pl 


cover allows access in order to change the battery 
Controls include a pushbutton emission control and 
‘sweep-activation pushbutton switches located on the 
top of the enclosure. The size of the main enclosure is 
4 2 X 1 inches The weight is only about 6 ounces 
with batteries installed 
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The unit can be used as a research tool for produc- 
ing an effect on certain animals for their control and 
experimentation. The device has been successfully 
used for controlling certain dogs or other vicious ani- 
mals by joggers or other outdoors enthusiasts, The 
unit has also been used in flushing out rats. 


Caution: Caution must be used, as the effeet on 
most people causes pain, headache, nausea, and 
extreme irritability. (Younger women are especially 
affected.) Do not, under any circumstances, point 
the unit ata person's ears or head at close range, 
as severe discomfort and possible ear damage may’ 


Include a caution label on the device to avoid 
exposure over 105 db for any continuous period of 


time. When using the device around people, you must 
be careful, as unjustified harassment is illegal and ean 
result in prosecution. 

This is an intermediate-level project requiring 
basic electronic skills Expect to spend $25 to $50. AIL 
parts are readily available, and any specialized parts 


are available through Information Unlimited. 
(wwwamazingl.com) and are listed in Table 
the end of the chapter, 


Circuit Description 


A timer (IC2) is connected as an astable free-running 
multivibrator whose frequency is internally con. 
trolled by trimpo (R9). Resistor RS selects the range 
limit of RO. The square-wave output of IC2 is via pin 
3 and is directly coupled to power amplifier Q2. The 
drain of Q2 is DC biased through audio frequency 
‘Mocking chokes (LLA and LIB), providing a high 
impedance to the AC component of the signal 

DIP switches (812,3) preselect the internal fre- 
quency for the required application and are shown in 
Figure 33-2. These switches select resonating induc- 
tors L2 and L3 connected in series with the output 
transducer TDI. The resonant action between the 
inherent capacity of TDI and these selected induc- 
lances now produces a sinusoidal shaped wave 


Ei = 
D estere. I: etate ا‎ 
Figure 33 Paine generator rcu schematic 
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peaking around the upper limit of the tuning range. 
‘This signal waveform now has а peak-to-peak voltage 
several times that of the original square wave. 
‘Transducer TDI now can take advantage of these 
реак voltages to produce the high sound-pressure 
levels necessary without exceeding the high RMS rat- 
ings of an equivalent voltage-level square wave. Zener 
diode Z1 clips any excessive overshoots across Q?. 


Timer ICI is similarly connected as an astable run- 
ning multivibrator and is used to produce the sweep- 
ing voltage necessary for modulating the frequency 
(of IC2 This sweep repetition rate is controlled by 
trimpot R2. Resistor R3 limits the range of this repe- 
tition time, C2 sets the sweep time range. Output for 
ІСІ is via pins 6 and 2, where the signal ramp func- 
tion voltage is resistively coupled to inverter transis- 
tor O1 via resistor Ré. The output of OL is fed to pin 
S of 1C2 and provides the output modulation voltage 
necessary to vary the frequency as required. Note 
that the modulation signal is enabled by pushbutton 
PBS, 

Power to the system is via battery B1 and pushbut- 
ton PBSI, Capacitor Сб guarantees an AC return 


path for the output signal. Power to the driver circuits 
1C1 and 1C2 is thru a decoupling network consisting 
of resistor R7 and capacitor C3. 


Construction 


1. Layout and identify all parts and pieces. Verily 
with parts list. Separate resistors, as they have 
a color code to determine their value. Colors 
are noted on the parts list. 


2. Ifyou are building from a perforated board, 
use Figure 33-3 as a parts placement guide 
and insert components starting in the lower 
left-hand corner as shown. Pay attention to 
polarity of capacitors and all semiconductors. 
Iis suggested you use sockets for integrated 
circuits ICI and 1C2. 


Route leads of components, as shown, and sol- 
der as you go, cutting away unused wires. 
‘Attempt to use certain leads as the wire runs 
or use pieces of the #24 buss wire. Follow 
dashed lines on assembly drawing, as these 


10 


indicate connection runs on underside of 
assembly board. The heavy dashed lines indi- 
cate use of thicker 420 buss wire, as this is a 
high-current discharge path. 


Please note that this circuit is very cramped, 
andit is suggested you obtain the optional 
printed circuit board shown in the parts list 


Attach external leads to components as 
shown in Figure 33-4, noting the individual 
lengths and twisted pairs, 

Double-check accuracy of wiring and quality 
of solder joints. Avoid wire bridges, shorts and 
lose proximity to other circuit components. If 
а wire bridge is necessary, sleeve some insula- 
Чоп onto the lead to avoid any potential shorts 


‘Connect an ohm meter between СЫ contacts 
апа pushbutton PBSI, Note a reading of sev 
eral thousand ohms. This may vary but should 
not indicate а short circuit. Preset trimpots R2 
and R7 to midrange, 


Connect a 9-volt battery and note a current of 
200 to 250 milliamps when R9 is set to mid- 
range. The meter can be connected across. 
PBSI for this step. 


Simultaneously press both PBS? and PBSI 
and note a piercing sweeping tone coming 
from the transducer TDI Turn RO fully cow 
‘and note the decrease in signal tone, 


Frequency range should be approximately 10 
to 25 KHz, with a sweep of approximately 1 to 
20 times per second selectable by trimpot R2, 


Check the waveshapes as shown at pin 3 
of the output timer 1C2. This is determined 
by the following formula: F 141.57 x 
ROX CS). 


Check the waveshapes as shown across trans- 
ducer TDI. This waveshape is approximately 
40 to 50 volts, peak to peak, and approaches a 
sine wave, This is the approximate resonant. 
frequency point of the selected values of 
series inductances within the inherent capaci- 
tance of the transducer. А voltage-peaking 
effect will be noted, as the frequency is varied 
by trimpot R9. As the frequency is varied off 
оѓ resonance, this wave will severely distort 
‘but will not damage the circuitry. Note the 
chart in Figure 33-2 showing the selection 
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ооой idea to use 


lmay be a 
е SOCK 1, 2 sockets for C1, 2 to avoid 
Re, unsoldering if you make an error. 


Figure 33-3 Printed circuit board parts and wiring 
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2832 


6 leads #22 
twisted 


6" leads #22 
twisted 


Rod | — Biek 


From figure 333 н, 


Figure 3324 — External wiring 
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Figure 33:5 Fabrication of plastic case 


of the inductances for the choice of operating 
frequencies that provide the maximum 
output. 

Use a scope for these measurements. These 
steps are not necessary if the unit appears to 
function as described. 

1. A sound pressure measurement of approxi- 
mately 125 db was measured at 10 KHz al a 
distance of 16 inches on our model, Voltage 
across TDI was measured at 40 volts peak. 


“This completes the electronic testing of the unit. 


12. Fabricate the ENI enclosure, as shown in. 
5, Note (inch hole for the apa 
e should be made with a 


Operating instructions: 


Remove rear oovar and insert э 9 vok sali toy 
Note mal proper ро в таша tor cover ie 
repens tno bew 


Detautt setings ofthe twa tampats в marge To 
алдо fr tani the miman ат ол "he tat 
You ray ads gots sing a ema sas tg tol 


Shy сина un tance opening tomate taret 
а puen Me стоим You «тоша поа з 
"medie cad. Tho mage wit depon on Mo acoustical 
onama of etre suec 


теше. 


The wits designs tor generat namitent шы of 
eseri and gh quency acousteat anergy. 

Полю oireet at poopie” 

зс ot де өс пай: ane octane ый cute the signato 
кле dicetena characenscs and ore e use 
Vae in 2 second bus 


14, Make final assembly, as shown Figure 33-6, 
and secure assembly board with two-sided 


foam tape. 


15, Attach the battery and position as shown. 
Nole: The battery must be up against the 
‘enclosure with all leads properly routed or the 
rear cover will not fit properly. 


See Figure 33-5 for operating instructions. 


large punch or hole saw using a drill press. The 


hole may also be cut out with a sharp knife. 
Drill Ve inch holes for PBSI and PBS? as 


shown. 
13. Cut a picce of 2's x 2Uvinch window screen. 
and secure it along with transducer TDI. Use 
ЕТУ or suitable adhesive 
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Figure 33-6 Final assembly into ENÎ enclosure 


Table 341 
Parts List 


не 
кїздї? 


Invisible Pain-Field Generator 
‘Description DB Part # 
Four 1 K. Yewant resistors 

еметей) 

500K vertical impot 


22K, at петог 
(roared red) 


К 


ohm, Илкип Cn ik) 
10K yer rimpot 


этом, wart resistor 
ret uci 


төө 01 mi, S.No dise capacitors 


10 mf, S-sot vertical eecrolyic 


D4 mfd, Узай plastic capacitor 


ПО. vertici electric 
сарийн 


es 1080 ma 25 vo vertit 
акну capacitor 


[m 
телей cris 


a Рүзәл PNP TOS transistor 


SOCKI2 Teo iin DIP оза for above 
1CL2 (Not shown) 


Ot RFS Moster T0220 
LIAMZ3 Four L-miihenryinductom DHA IME 
zi Spit Lut Zener diode 


PDSL.2 Two pushbutton switches 


5122  šorässetion DIP switsh 
CLI Ramterysnap stip 

TDL Уаш poiariesd ават Ое 1020A 
СТ De pcre 


CASE 4X2 x einen pase 
enclose 
SCREEN 25 X25 inch plese of window 
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This very useful device, as shown in Figure 34-1, is 
intended for those who are bothered by nearby b 


e control section is a modification of a 
made by Bob Gaffigan in 1993. The project is 
intended to detect the dog's bark, which triggers a 


high-output, pain-field sonie generator, as deseribed 
in Chapter 35, producing very uncomfortable sounds 
to the animal's sensitive hearing, 


Figure 34-1 
sonic blaster 


The canine controller system with our 


The system may be covertly used without the dog 


‘owners knowing or it can even be tur 


to bother the 


jery time their mutt goes into а barking 
frenzy. The user can implement many options to dis 
‘courage these constant barkers or give some of these 
inconsiderate owners a taste of their own medicine, 


This is an intermediate-level project requirir 


basie electronie skills Expect to spend $25 to $50. All 
the parts are readily available, with the specialized 


parts obtainable through Information Unlimited 


(wwwamazing].com), and they are listed in the parts 
list in Table 34-1 at the end of the chapter. 


Device Description 


A directional device picks up the dog's bark and 
processes it so that it tums on the sonic burst pain. 


field generator pointed in the offending animal's 
direction. The animal now experiences a very uneom- 
fortable sound, much like a person would find the 


scratching of chalk on a blackboard. Eventually. the 


animal associates this sound with bis barking, thus 


him to stop. The device contains adjust- 
ments that actually count the number of yelps so that 
it can be set not to trigger, thereby discouraging the 
ıl barking trend that may be the 


ofan intrasion or other importa 


animal from a nor 


event. 
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‘The unit is easily mounted in any convenient loca- 
tion and operates from internal batteries an external 
12 volts or 115 VAC via a wall adapter converter. The 
detection system contains adjustments for bark-level 
sensitivity, the number of barks detected before trig- 
gering. and the length of the triggered on time of 

the sonic burst. The pain-tield generation section, аъ 
described in Chapter 35, has controls for the frequen- 
cies of the burst, sweep rate, sweep on/off, and main 
power control, The canine controller section is 
designed to easily connect to the existing jacks on the 
sonic generator section via а three-conductor cable. t 
may be mechanically attached as a single unit for a 
‘compact integrated system. The pickup microphone 
may even be placed at the focal point of a parabolic 
dish, providing very discrete selection of the target, 
As in any device such as this, many variables will 
enter into the equation that defines the overall per- 
formance. The suggested effective range will vary but 
can be up to 100 feet, 


Special Note: in some circumstances, the owner is 

more to blame than the actual animal. As previously 

stated, the unit may be tuned to a frequency that the 
и herself finds very uncomfortable. 


Circuit Description 


Figure 34-2 shows the block diagram where the mi 
picks up the bark and amplifis it. A filter favors the 


assumed frequencies of the bark and feeds them to a 
bark counter. This circuit contains a selector switch to 
preset the necessary number of barks to trigger the 
bark period timer. The time of the bark period is also 
selectable by a switch. The bark period timer gates on 
the MOSFET switeh transistor turns on the sonic 
generator, which drives the four transducers that now 
produce the directional, uncomfortable sound pain- 
field shockwaves, 

Figure 34-3 shows the complete schematic of the 
controller section circuit, and the sonic pain-field 
generator section schematic is shown in Chapter 35. 
"The bark is detected by microphone МІ and ampli- 
fied by operational amplifier IC2A. The DC follower 
IC2D sets the midpoint bias, and resistor R2 sets the 
gain of this stage. The output level at this stage 
trolled by potentiometer RS and fed to amplifier. 
ter ICAC with a passband set by resistors R8 and R9 
and capacitors C8 and C9. Schmidt discriminators 


"f 
k 


Figure 34-2 Circuit block diagram 
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Figure 34-3 Circuit schematic 
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IC3A and IC3B trigger the signal, provide a defined 
level of the correct polarity to initiate timer IC4A, 
and enable ripple counter ICS to count the barks 
within a time period determined by IC4A. If the 
number of barks exceeds a limit set by bark count 
switch SI, timer ІСАВ is initiated, turning on MOS: 
FET switch Q1 for a predetermined amount of time 
selected by switch S2, enabling the sonic pain-ficld 


deterrent signal to be sent toward the target and then 
resetting. You will note that control of the sonic pain. 
field generator is made by sinking the negative retum 
lead into the ground. 


Circuit Assembly 


1. Assemble the circuit board as shown in 
Figure 34-4, Note that Figure 34-5 shows the 
foil traces of the printed circuit. И is not rec- 


‘ommended that you assemble this circuit on a 
perforated vector board unless you are an 
advanced assembler. 


Note that if you are building from a perfo- 
rated or vector circuit board, it is suggested 
that you use the indicated traces for the wire 
runs and insert components starting at the 
lower left-hand corner, Pay attention to the 
polarity of the capacitors with polarity signs. 

and all the semiconductors It is a good idea to 
use sockets for all the integrated circuits, 


Route the leads of the components as shown 
and solder as you go, cutting away unused 
wires Attempt to use certain lends as the wire 
runs or use pieces of the #26 bus wire, The 
heavy foil runs should use the thicker 424 bus 
wire, as these are the high-current dischar 
paths, 


Double-check the accuracy of the wiring and 
the quality of the solder joints. Avoid wire 


INFORMATION UNLIMITED 
AMAZING COM 


ов 


Figure 3Ч-Ч Assembly of rhe circuit board 
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Figure 345 Assembly circuit board traces 


bridges, shorts, and close proximity to 
other circuit components. If a wire bridge is 
necessary, sleeve some insulation onto the 
lead to avoid any potential shorts. 


3. Connect the external components as shown in 
Figure 34-6, Use shielded microphone cable if 


you are not installing it on the actual board. 


4, Fübricate the chassis as shown in Figure 34-7 
from a piece of 0 
minum or plastic. If you use metal, you will 
need a piece of plastic material under the 
assembly board to prevent shorting the 
foil traces 


sate a mating cover and finally assemble 
everything as shown in Figure 34-8. Note the 
hole for the microphone with a screen, Wire 
the P1 plug and cable for interconnecting the 
controller and the sonic blaster using desired 
lengths per your requirements. Leave the 
other end with leads that will eventually con 
rect to the sonic blaster. 


INFORMATION UNLIMITED 
AMAZING1.COM 


Bottom view 


showing pads 7 


Figure SUB External wiring 


Nota that M1 has polarity as indicated by solder 
рай connected to the main enclosure. This contact 
is ground indicated by the - sign. Be very careful 
When soldering o hese pads. Use #22 wire or 
Smaller. вав are longer than one several. 
inches it is suggested to use shielded 

microphone cable. 


MORE Electronic Gadgets for the Evil Genius 


261 


Chapter Thirty-Four 


Use йе тае paste or aluminum 


е 


Fabricate а matching cover rom similar 
meters! and attsen t пова in fo deurs 
Allow access to солтон ar 

the microphone 


an opening or 


Figure 34-7 — Chassis fabrication 


п may bo feasible о remotely locate the pick-up 


connect into the printed circuit board at M1. 


Figun 


microphone. Use shielded mic cable апа COVER 


Hole tor Mt 
microphone 


EE Cid ии 


соттоп connections to the Sonic pain field 
generator or ather controlled deterret, 


e 34-8 Isometric of final assembly 
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Testing the Circuit 


1 


Figure 34-9 


Assemble the test jig, referring back to Figure 
34-3. If the circuit is correct, you may go right. 
to the connection of the test jig as shown and 
perform the following steps: 


а, Preset S1 to position 4 (the lowest number 
of barks for activation). 


ъ. Preset S2 to position 1 (the shortest time 
for the sonic generator). 


Preset RS to midrange. 


Apply a 12 VDC input and note a low-current 
draw of less than 10 milliamps, which is the 
хале value as the quiescent operating current. 
C cell batteries will work approximately 30 
days before requiring replacement. 


Simulate а bark and note the test LED 
momentarily coming on. If this occurs you 
may want to test the various positions of S1 
and S2. Also verify the sensitivity control, RS. 


If the circuit does not work, you may need а 
scope to lest the various test points as shown 
їп Figure 34-3, They should have the following. 
values: 


TPL: +5 voli DC 
TP2:2 to 3 volts DC 


Microphone picks up the sound from the dogs barking 
and conditions it to tum on the pain field generator 


{or a preselected burst ime. Eventually the dog 


associates tho sonic pain wit his bark and ceases. 


Systems view 


“TP3:4-peak-volt audio level 
TPA: Saturated audio signal 
TPS: Negative-going pulse 

TPO: Negative 


ing square wave 
‘TPT: Positive 10-soeond holding pulse 
TPS: Positive holding pulse 

TPS: Very fast negative trigger pulse 
тр! 


-second turn-on delay 


ТРИ: Holding pulse for Q1 


Once the controller operation is verified, 
you may connect the system as shown in 
Figure 34-9. You will need a properly working 
sonic pain-field generator, as described in 
Chapter 35, 


Itis suggested that you experiment with the 
system before actually installing it. Once 
familiar with it, you may position the system 
for the best effect. You also have the option of 
‘adjusting the Sonic generator when the dog 
starts barking so that it can also be very 
annoying to the animal owners when th 
‘mutt goes into an uncontrolled barking rage 
Use your own judgment as you can get tagged 


for harassment 


Painfeld sonic generator 
from Chapter 35 
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Table 34-1 Canine Controller Parts List 


Het Description DB Pari # 

[E 
(rbd) 

Li 150K Hi wat resistor 
фуд), 

RS 10K pot and soli switch, 
Tam 

me ЗМК. wat resistor 
[o 

w 22K, wat resistor 
елаты) 

8890 Three Оо ања, watt 
sensors rar) 

Jib 47 bloom, wat resistor 
бетини 

RILISIS. Three IM ewat resistors 
безе) 

[d 
(eae) 

RI OK ан resistor 
[209] 

a 220-microfarnd 250 vertical 
p 

CLA Te MO mierolarad, Slt 


p 


ChéS Four J-microtarad, Sos 
plastic capacitors 


CS4 Two 22 microfarad. Олан 
vertical clectrolytio capacitors 


C910 отцы нок 
Plastic capacitors 


"Teo абон Злой 
vertical electrolyte capacitors 


СТЕ 
‘veri сну capacitors 


[I 
p 


DL2 ‘Two INDIA clon diodes 
1c 7805 элй regulator 10220 
HAH,  LM324 quad arp in dual inline 
CD package (DIP) 
ПЗА В.С, 40106 hex Schmidtin DIP 
DEF 
[e 
[I 
oxide semiconductor (CMOS) 
FLL phase lock loop in DIP 
о ПОВ IRFSA metal oxi 
semiconductor eld fact 
transistor MOSFET 
м FET mic element рве FETMIK 
32 ‘Two fourposition ingle thw 
DIP switches 


POCANINE Printed circuit bourd (PCB) Рве PCCANINE 


CHASSIS! Metal or plastic chasis as 
showa in Figure 47 


COV! Cover libricated as shown in 
Figure 348 

JUPI Тавон chassis mount jack 
and mating ршщ, 


WRAC inch te conductor sable 
т 


PK Роже penerator kit as 
асака in Chapter 35 


DBE реек. 


LM 
a deseribed in Chapter 35 — DBE PPE 
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¿Ultrasonic Phaser Pain-Field 


ү Generator 


This project, as shown in Figure 35-1, shows how to to spend $50 to $75. All parts are readily available 
construct a moderately high powered sonic generator мі specialized parts obtainable through Informa- 
that ean be used for tasks that range from animal tion Unlimited at wwwamazingl com, and they are 
control to discouraging personal encounters П can be listedin the parts list at the end of the chapter. 


described in Chapter 5 or as the deterrent for use 
with the canine controller, as described in Chapter x nC 
variable rate of complex. Basic Device Description 


waves from 5 to 25 kHz well into the ultrasonic 


34, The unit can gon 


range These waves ean be very painful or disorientat- This chapter demonstrates how to create a variable 
ing to animals and people, depending on where the sweep-frequeney, ultrasonic, pin-field generator 
controls of the unit are set capable of producing the equivalent of 400 watts o 


resultant power such as that obtainable from a con- 


This is an excellent device for use in animal contro 


sé wel авло iati detesrerit n: ventional dynamic transducer system. This is possible 


due to recently developed piezoelectric ceramic 


devices. The high efficiency requires very little driving 


alarms and detection systems, This is an intermediate- 

level project requiring basic electronic skills Expect 
power, consequently resulting in a lightweight, 
portable, handheld device that is battery driven and 


h sound pressure. Iisa 


П capable of producing № 
directional device and can be set up in a target area 
such as a field or garden to discourage any sound 


sensitive animals, It is also capable of being powered 


by a cars 12-volt system and can be mounted on 
the hood or roof of the vehicle. Transducers are 
‘mounted in an array for a concentration of energy 
in one direction. 

It should be understood that certain people sub- 
jected to differe 


degrees of exposure are affected 
more than others, some to a point where they may 


Figure 351 The phaser pain field generator omit or experience severe headaches and cranial 
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pains. Some people will experience severe pain in the 
car, teeth, or lower head. Statistically, women and. 
younger children are many times more sensitive to 
this device than the average male adult. With this in 
mind, the user must exercise consideration when test 
ing and using the device for animal control, as many 
people will not be aware of the source of this pain 
and attribute it to а headache or other physical ail- 
‘ment. Also, certain people are affected mentally to a 
point of actually losing their tempers completely or 
becoming extremely quick-tempered. Some will 
experience a state of extreme anxiety when overly 
‘exposed. Therefore, consideration must be used at all 
times when testing or using this or similar devices. 


It should also be noted that using the transducers 
in an array configuration may be damaging to hear- 
ing at clase range. The array approach produces high 
sound-pressure density occurring on or near the out- 
put axis. 


Circuit Theory 


Figure 35:2 shows a timer, 1C2, connected as an. 


astable free-running multivibrator whose frequency. 
is externally controlled by pot R9. Resistor R10 
selects the range limit of R9, and capacitor CS deter- 
mines the frequency range of the device along with 
the previous resistors 

The square wave output of IC? is via pin 3 and is 
directly coupled to power amplifier Q2. The drain of 
Q2 в DC biased through choke LI. 

The square wave output signal is then fed into 
transducer TDI in series with parallel combination of 
resonating coils L2 and L3. The resonant action. 
between the inherent capacity of TDI, the C7 tuning 
capacitor, and the inductance now produces a sinu- 
soidal-shaped wave peaking around 25 kHz or the 


ее. 


1.000. 


MAMAA 


E! 
AANA 
Ал: 


я 


Dashed ine indicates bypass connection when not using J1 for external control. You may also short these pine 


using a mating plug wit pins connected together. 
Note four transducers and associated networks, 


Figure 35-2 Schematic of the phaser pain field generator. 
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upper limit of the tuning range. This signal waveform 
now has a peak-to-peak voltage several times that of 
the original square wave. Transducer TDI now can 
take advantage of these peak voltages to produce the 
high sound-pressure levels necessary without exceed- 
ing the high root means square (rms) ratings of an 
equivalent voltage-level square wave. 


Timer ICI is similarly connected as an astable, 
running multivibrator and is used to produce the 
sweeping voltage necessary for modulating the fre- 
quency of IC2. This sweep repetition rate controlled 
by pot R2 and resistor R3 limits the range of this rep- 
tition time. Resistor RI selects the duty cycle of the 
pulse, while capacitor C? sets the sweep time range. 
‘The output for ICI is via pins 6 and 2 where the sig- 
nal ramp function voltage is resisively coupled to 
inverter transistor Q1 via resistor R4. The output of 
OI is fed to pin 5 of IC2 and provides the output 
modulation voltage necessary to vary the frequency 
as required. Note that the modulation signal is easily 
disabled via R282. 

Capacitor Có guarantees an AC return path for 
the output signal. Power to driver cireuits ICI and 
1C2 is through a decoupling network consisting of 
resistor R7 and capacitor C3. 


Power to the system is Ма internal battery B1 or. 
an external 12 VDC such as from a vehicle. Thre 
жау switch 51 selects between these two power 
sources or shuts the unit off in the center position. 
Resistor R19 provides а trickle charge to the internal 
battery when using an external source Jack JI allows 
a connection that is similar to our canine controller, 
turning on the unit when it deteets a barking dog. 


Construction Steps 


If you are a beginner itis suggested to obtain our 
GCATI General Construction Practices and. 
Techniques. This informative literature explains basic 
practices that are necessary ín proper construction of 
eleciromechanical kits and is listed at the end of the 
chapter. 


1. Lay out and identify all the parts and pieces, 
and check them with the parts list, Note that 
certain parts may sometimes vary in value. 
“This is acceptable as all components are 10 to 


20 percent tolerant unless otherwise noted, 


2. Fabricate the heatsink bracket (HS1) as 
shown in Figure 35-3 from а 75 % 2  ,065- 
inch aluminum piece. Bend it 90 degrees at its 
midsection and drill a hole for the SWI/NUL 
serew and nut, Attach it to Q2 as shown. 


3. Assemble the LI choke сой as shown in 
Figure 35-4 by wrapping 50 turns of #24 mag. 
net wire on the nylon bobbin as evenly as pos- 
sible, Leave 2 inches of leads for a connection 
to the circuitry. Assemble the E core as shown 
and shim each side with pieces of yello 
cardboard strips of 3 mils each for a total of 6 
mils If you have an LCR bridge, measure 
1 millihenty. 

4, Assemble the PCB as shown in Figure 35-5, 
Note the two wire jumps and component 
polarity. Wire in inductor L1 and secure it to 
the board with room temperature vulcanizing 
(ВТУ) silicon rubber or another suitable 
adhesive. 


Ш you are building from a perforated or vec- 
tor circuit board, it is suggested that you use 
the indicated traces for the wire runs and. 
insert the components starting in the lower 
left-hand corner. Pay attention to the polarity 
of the capacitors with polarity signs and all 
the semiconductors, 

Route the leads of the components as shown 
and solder as you go, cutting away unused 
wires. Attempt to use certain leads as the wire 


HEATSINK 
BRACKET 


Figure 35-3 Fabrication of heatsink 
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Thirty-Five 


Figure 35-4 


ASSEMBLY SHOWING L1 
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COMPLETE WINDINGS 
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‘CORE HALF 


Use tape to secure core halves tightly together 


Assembly of LI inductor 


runs or usc pieces of the #24 bus wire. The 
heavy foil runs should use the thicker #20 bus 
wire as these are the hi 

paths 


h-eurrent discharge 


Tt is suggested that you use an nin inte- 
grated circuit socket (O8) for ICI and 1C2, 


Double-check the accuracy of the wiring and 
the quality of the solder joints. Avoid wire 
bridges, shorts, and close proximity to other 
circuit components. Ifa wire bridge is neces- 
sary, sleeve some insulation onto the lead to 
avoid any potential shorts 


6. Fabricate the chassis and cover, as shown in 
Figure 35-6 from winch Lexan plastic or alu- 
minum. Use a large punch or circle saw to cut 
‘out the four holes for the transducers Drill 
the remaining holes as you assemble it, veri 
ing the proper clearances and sizes with 
‘components, 


7. Complete the final assembly shown in Figure 
35-7 and mount the assembly board, battery 


holders, switch S1, jacks J1 and J2, and fuse 
holder FSI. It is a good idea to trial-fit all the 
parts in this section before actually drilling or 
making any mounting holes. Note a piece of 
plastic (SPACER) that insulates the bottom. 
solder connections of the PCB from shorting 
‘out to the metal chassis base. Also note 
resistor R19 across $1. Secure the battery 
holders using pieces of two-sided foam sticky 
tape (TAPE), Wire using #20 vinyl wire as 
shown, 


Mount the transducers as shown in Figure 
35-8 using SW2/NU2 6-32 X лев screws. 
and nuts, 


Twist the leads of the two inductors L2 and L3 
together, effectively paralleling these compo: 
nents. Repeat this for resistors R17 and RIS, 
You should end up with four sets of these par- 
alle! components These components should 
be self-supporting by being connected to stiff 
pieces of bus wire, Take caution to observe 
any potential shorts Solder the two 18-inch 
connecting leads and connect them to point 
P6 on the assembly board, 


The final assembly is shown in Figure 35-9. Do. 
not attach the cover until you have tested 
the unit 


Testing the Assembly 


10 


Notez А variable bench supply capable of 12 VDC 
at 2 amps with a voltmeter and curro 


Turn the pots counterclockwise, set the switch 
10 mid position (off), and install eight fresh 
‘batteries into the battery holders. If you have 
access to a bench supply of 12 VDC at 2 amps, 
it may be connected to 32 via а mating plug, 
eliminating the need for the batteries in the 
preliminary test. Short ош the chass 

and negative bus pins of JI. This jack is for 
connection to the canine controller module or 
other remote control devices 


ound 


meter can be 
nce for the remaining steps and the 
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Figure 36-5 Assembly of PCR 
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Press push button $1 and note a loud, piercing. 
wave coming from TDI. Measure a current of 
500 to 600 milliamps in series with a battery or 
bench supply. Note that the switch position 
when up should be power supplied by internal 
batteries, and the down position being sup- 

lied hy the external 12 VDC supply. This 
function may be reversed but should be 
noted, as the external position will automati- 
cally trickle charge the internal batteries 


Rotate RY and note the frequency increasing 
to above the audible range; measure a current 
o 400 10 800 milliamps. You may preset the 
limit of the high range by the RO setting, The 
normal factory setting is 25 kHz maximum 
with RIO full clockwise, Note the wave shapes 
shown in Figure 35-2 for those who have a 
scope. 


‘Turn on sweep control R2/S2 and note the fre- 
quency being modulated by a changing rate as 
this control is adjusted, Use caution as certain 
sweep rales may cause epileptie seizures and 


other undesirable effects. Sweep rates 
between 7 to 20 per see should be used 
with caution, 


Basic Operating 
Instructions 


M. 


Connect a 12-volt source capable of supplying 
2 amps of current to designated leads or use 
internal nickel cadmium (NiCad) batteries 
that are type C cells. These will provide 
approximately 3// hours continuous operation. 
at slightly reduced output, 


‘The battery-charging function occurs when 
the system is connected to an external power 
source and will eharge the NiCad batteries at 
а 100-milliamp rate, taking about 14 hours to 
fully charge 
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Chapter Thirty-Five 


Figure 35-6 — Chassis fabrication 


16, Ifcontinued use is anticipated via the external 
12 volts its à good iden to remove the inter- 
nal batteries’ connections as overcharge may 
occur that will ruin the batteries or actually 
cause them to explode, The recommended 
method of setting the controls is the following: 


a. Determine the frequency limits per the 
application. These types of devices have 
two basic applications When used as an. 
anti-intrusion device to discourage 
unauthorized entrance, adjustments are 
made for maximum human annoyance, 
usually with frequencies from 10 to 15 
kHz. 


From figure 35-8 
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SPACER 


From figure 35-5 


Figure 35-7 Chassis wiring 
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wma 


REQUIRED 
PANEL 


NOTE: 12" Lip flange with holes for 
attaching base to panel section via SWS 
стон (8 required) 


Figure 35-9 Final assembly 


[1 


When used as а rodent device, we have 
found that the lowest tolerable frequency 
to humans usually has the greatest effect 
‘on the common species of rats. This is not 
always true but serves as a starting point in 
initially setting the adjustments A 
frequency setting of 15 to 20 KHz for 
nonhuman living areas and 20 to 25 kHz 
for areas where people are present usually 
suffices for good rat control. Note that at 
по time should the unit be set higher than 
25 KHZ 


Dog control is usually around 18 kHz, but 
experimenting with the target animal may 
be necessary for optimum effect. Stubborn 
dog owners fall into the category of anti- 
intrusion if they will not cooperate. 

Turn the SWP control ой. Adjust the 
ТОМЕ control so that the output is 
detectable by the human car or just above 
the point of annoyance. 
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= Set the TEST switch to an audible 
verification. Note that experimentation is 
required for optimizing any effect on a 
given set of target applications. 


Information on the System 


Your phaser system is capable of operating in two 
modes Mode one is at a frequency that is known to 
produce paranoia, nausea, disorientation, and many 
other physiological effects, Mode two allows using 
the system as an audible alarm to frighten off intrud- 
ers or warn the user of an intrusion, Both modes may 
be used in combination and are easily rear-panel 
controlled by the user 


A Word of Caution 


Ultrasonics is a gres 


area in many respects when an 
application involves the control of animals or even a 


deterrent to unauthorized intrusion. It is always best 
1o consult with local municipal and state laws before 
using this device to protect home or property. 
Remember many state laws lean more towards the 
right of the criminal rather than the victim, 


General Information on 
Ultrasonics 


Numerous requests have becn made for information 
on the effect of these devices on people. First, let us 
‘make it clear that no device such as this should pur- 
 posely be used on humans, and we discourage this 
use due to the possibility of acoustically sensitive 
people being highly irritated. 


None of these devices has the ability to stop a per- 
son with the same effect as a gun, club, or more con- 
ventional weapon. They will, however, produce an 
extremely uncomfortable, irritating, sometimes 
painful effect in most people. Everyone will experi- 
ence this effect to some degree. Unfortunately. 
younger women are much more affected than older 


men due to being more acoustically sensitive. The 
range of the device depends on many variables and is 
normally somewhere between 10 and 100 feet 


depending on the acoustical sensitivity of the target 
One possible use of the device (which deserves 
careful consideration) is the installation of all trans- 
ducers in an area to protect against unauthorized 
intrusion. This would produce an irritating and 
painful feeling for the intruder, along with a condi- 
tion of paranoia of not knowing what to expect next 


Application Supplement 


The following describes an acoustical, ultrasonic 
device for dispersing potentially unruly crowds or 
gatherings The reason for using the higher-frequency 
energy is that it is easily directed without being dif- 
fracted in all directions. Therefore, th 
tional-type transducers producing а front-to-back 


of direc- 


relative signal ratio of 20 to 30 dbs is easily achieved. 
‘The higher-frequency sound can produce nausea, 
headaches and depression without the subject neces 
sarily being able to determine the source, This effect 
no doubt presents an advantage to law enforcement. 
when using these devices. 

isa known fact that the development of any 


type of demonstration in "psychological crowd eon: 


trol" follows the natural laws of growth and decay, in 
that a positive influx of people encourages a crowd. 
growth, whereas a negative ошПих creates dimin- 


ishing situation, One must realize that differences 
exist among most people regarding sound level and. 
frequency sensitivity. When sampling a group or 
crowd as to the overall sensitivity of these devices it 
is usually found that certain ones may not be affected 
to the same degree as others. However, taking into 
‘consideration that those who find the elfectintolera- 
ble does generate the negative outflux that usually 


terminates the gathering 

‘This method, to this date, produces no permanent, 
lasting effects or symptoms and therefore becomes а 
more humane means of dispersing potentially unruly 


crowds. It should also be mentioned that younger 
people appear to be many times more sensitive to 
this effect, This usually goes hand in hand in most 
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demonstrations since younger people are more apt 
to become unruly. 

‘This section encompasses many of the methods for 
applying this device via a permanent installation 
where transducers can be placed and adjusted to 
produce the necessary sound-pressure levels at dis- 
tances to achieve tho desired effects. This method 
could prove effective as an intrusion deterrent for a 
certain protected area. 

Another method could be a handheld directional 
device similar to a megaphone where the amount of 
transducers used would be determined by the affects 
desired. This device would take into consideration 
the highly directional characteristics of this energy, 
being able to be directed at problem areas as a hand. 
held portable system. 


Another method for effective control would be 
Clusters or arrays of transducers with these systems 
being mounted to vehicles via conventional roof 
mounts or on the hoods of these vehicles. Operation 
could take further advantage of the fair to good 
soundproofing found in most automobiles and vehi- 
les could approach problem areas, taking advantage 
of elose-proxi 


It has been found that certain frequencies also can 
bbe made to produce intense irritability in certain 
types of people. This method could justify the even- 
tual use of more severe methods of restraint, assum- 
ing that the target subjects would eventually become 
more ageressive or violent, thus warranting this 
action. This is only to be considered as a potential 
extreme use of the device, 


‘The objective here is to describe a similar method 
whereby the sound-pressure levels and frequencies 


MORE Electronic Gadgets for the Evil Genius 


сап be obtained economically and efficiently, using 
State of the art methods and easily available parts, yet 
they can still be portable and easily handled for com- 
plete operational flexibility. Construction is based 
around the use of the piezoelectric tweeter transduc- 
ers These lightweight devices are easily driven and 
produce a conversion efficiency of over six times 
their electromagnetic counterpart, Being lightweight, 
‘economical, and easy to use when driving, they are an 
excellent candidate for this type of system. Higher 
driving impedance versus frequency is the inverse of 
the electromagnetic type. 

The system, as described, contains several modes. 
of operation. The first mode is a steady state of a cer- 
tain frequency determined by the operator. This 
mode is termed manual frequency control and is 
adjusted by its appropriate control. The next mode is 
low speed sweep, which consists of the unit starting at 
alow frequency and automatically increasing to its 
higher limit where it again repeats itself The remain- 
ing modes are controlled rates of this sweep, deter- 
mined by the appropriate control referred to as 
sweep rate control. Tt is these controls that can be 
remotely operated from the inside of a vehicle when. 
high-powered, outside arrays in clusters are used, Аз 
was mentioned before, certain frequencies combined 
With certain sweep rates ean cause different degrees 
of effectiveness It is not the objective of this informa- 
tion to analyze the potential types of effect and 
behavior versus control setting, but to describe the 


working system as a generator of these controlled 
sounds. 
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Chapter Thirty-Five 


Table 38-1 Paln-Field Generator Parts List 


о IRESI or 540 N-channel 
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oject, as shown in Figure 36 


describes an excellent, low-cost device that has amaz- 


ү sensitivity in its ability to detect magnetic distur- 
bances down into the microgauss. A microgauss is 
опе millionth of a gauss. The 


arth’s magnetic field is 


500 milligauss where a milligauss is one thousandth 


ога gauss Th 


unit easly detects sunspot activity and 
auroras and it can even be used as а vibration sensor 
That can detect a person's finger tapping on a rock. It 


сап also detect moving aircraft and vehicles, as well 


as other changing electric and magnetic phenomena. 


Actual detection is accomplished vis an analog 


meter that responds to the relative strength of the 
changing magnetic fields An audibl 


arm also 
allows the presetting of an activation level where it 
will alert the us 


of certain activity. Ап output port is 
included for connecting to а chart recorder 


The magnetic fields produced by many devices, 
both manmade and natural, are detectable by this 
system. Interesting results are produced when this 
unit is placed near anything electrical or m 
such as a car, motor, or TV. The sensitivity is im 


L © 


Figure 361 The magnetic distortion detector 


etic 
res 


sive when one sees the results of a -amp pulse of 


electrical current through a wire located a meter 


away from the unit. (This corresponds to a milligauss. 
Earth's magnetic eld is 5 gauss), When the system is 


properly ins 
aircraft, or any moving, ferrous source that will cause 
the terrestrial m 


lled, it will detect passing automobiles, 


‘пене field to distort. The unit is an 
excellent science fair project and ean supply the ama. 
eable entertain- 


teur scientist with hours of knowledy 
ment їп listening and detecting magnetic fields 
ibnormalities 


their 
Construction is shown to be as flexible as possible, 

It is built in two sections: the sensing head and the 

control box, whieh are interconnected via a length of 

shielded cable. The maximum usable sensitivity 

he 


power lines and other potential disturbances. The 


requires the sensin 


sensing head, which must be securely mounted to. 
prevent interference from mechanical movement due 


to wind and vibration, can cause erroneous s 


it shifts position through the earth's magnetic field 


The unit can also be made as a sensitive mag 
probe by installing the sensing head and the control 
box together, bearing in mind that the usable sensitiv 
ity will be decreased due to erroneous movement 


ic materials when moving its position. 
"The detection of field changes produces a moder: 


loud alarm along with а relative indication from an 
analog meter located on the panel. An optional jack 
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is used for an X/Y chart recorder, and the system is 
fully battery powered. 

‘This is an intermediate to advanced-level project 
requiring basic electronic skills. Expect to spend $45 
чо $65, АЙ parts are readily available, with specialized 
parts obtainable through Information Unlimited at 
wwwamazingl.com, and they are listed in the parts 
list at the end of the chapter. 


Circuit Description 


Figure 36:2 shows a coil (LI) consisting of many. 
thousands of turns is wound on a 2-inch bobbin and 
placed over a soft iron core of about 1 to 2 feet in 
length. Any magnetic changes induce small voltages 
to occur at the output of this coil. This output signal is 
fod into à nano-amp, sensitive DC amplifier (IL) pro- 
viding a current gain of 500 times the original. The 
iron core of LI serves to concentrate the magnetic 


flux lines by offering a lower reluctance path than 
that of air. The input of Il is protected by overvoltage 
and transients via clipping diodes DI and D2."The 
‘output of I is forced to near zero via a multitu 
trimpot (R4) for bulsncin any 
offset 


and compensati 


Figure 36-2 Sense head schematic 


Power for Il consists of batteries Bland B2. which 
are left in the circuit permanently as current drain is 
very low and replacement сап be on a yearly basis It 
should be noted that ifthe sensing head is to bo 
located in а hard-to-get area the builder might use D- 
size cells as these will last that much longer. 


The sense head output is fed to the control box via 
any reasonable length of shielded cable, WR10. As 
‘mentioned befor head should be located 
away from any potential magnetic interfering devices, 
such as anything electrical and large, ferrous objects, 


the sensin 


Aluminum foil can be wrapped around the sense 
сой and is connected to the circuit common line. This 
reduces the capacitive pickup of unwanted signals. 
Again, the sensing head and control box may be 
assembled together and used as а probe. This co; 
ау reduce the system's sensi 
erroneous movements anc 
such as magnetie speakers and meters This method is 
not encouraged due to these erroncous readings 


urat 


Figure 36-3 shows the control box providing 
another amplifier, 2, with a gain of 200 times the 
original amount, which gives the system an overall 
gain of 100000. Full-scale meter deflection of the 50 
ча meter (MI) occurs when a current of 5 nano-amp 
is obtained from L1. It is obvious that with the many 
thousands of turns on L1 that a detectable signal can 
‘occur with very minute Пих changes, such as the 
тезш! of changes in the microausses It should be 
noted that the earth’s magnetic field is only 5 gauss. 

11 is connected as a conventional DC operational 
amplifier with its output DC coupled to T2 via a 
shielded cable. This cable is necessary to separate the 
sense head and the control box by at least 6 feet. This. 
is necessary to prevent magnetic coupling from the 
speaker ЗРК]. Sensitivity control pot RS controls the 
system gain and is usually set at maximum. 

You will note that meter deflection pol RI1 also is 
ganged with switch S1, which controls the +6-volt 
power to the control box section. R11 controls the 
deflection of meter MI with diode D3 and capacitor 
Cf, serving to smooth out and average the signal. The 


voltage level at jack 12 is also controlled by R11 and 
is an auxiliary jack intended for a chart or other 
recorder. The audible alarm activation point is 
‘controlled by pot R12 that is ganged with switch S2. 
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Switch $2 controls the —6 volt power to the control 
box. 


The alarm is nothing more than a reflex-type oscil- 
lator consisting of transistors Q2 and ОЗ with its 
feedback paths consisting of resistor RIS and capaci- 
tor C8. Trimpot resistor R16 is set for a reliable, 


clean-sounding signal 


Assembly Steps 


1. Figure 36-4 shows coil L1 wound with thou. 
sands of turns of fine magnet wire. This may 
be difficult to do and it is suggested that the 
builder locate а high-voltage oil burner igni- 
tion, neon sign, bug killer, or other similar 
transformer and carefully remove the high- 
voltage secondary winding, The parameters of 
these transformers are usually around 5,000. 
volts at 10 to 20 milliamps. These are available 
from junkyards and other places. Many are 
rejected due to radio and TV interference and 
yet have intact secondary winding suitable for 
this project. 


‘The objective is to obtain one with as many 
turns as possible; however, most will work 
quite well. A quick test is to measure the DC 
resistance of heiween 5 and 20K across the 
coil. A relay coil of high impedance such as 5 
to 10K may also work. The coil must have 
connecting leads and these should be secured 
with room temperature vulcanizing (RTV) 
adhesive, wax. or something similar to prevent 
breaking that may render the coil useless. A 
soft iron core of | to 2 feet is inserted through 
the coil and serves to offer а lower reluctance 
to the magnetic flux lines It is these lines that, 
as they change in the core, induce a voltage 
due to magnetic induction. Note to shield the 
сой from electrical and capacitive pickup by 
‘wrapping it in aluminum foil and connecting 
the foil to the circuit ground. A special cus 
tom-made coil is available from Information 
Unlimited and is noted in the parts list. 


Lay out and identify all the paris and pi 
amd check them with the parts list. Note that 
some parts may sometimes vary in value. This 
is acceptable as all components are 10 to 20 
percent tolerant unless otherwise noted. 


Assemble the board by inserting components. 
nto the board holes as shown in Figure 36-5. 


RS comot over a sanamay 


тог patto optional chaa ня 
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Proceed from left to right, attempting to 
obtain the layout. Note the polarity of the 
components as indicated. Certain leads of the 
‘actual components аге to be used for connect- 
ing points and circuit runs Do not cut or trim 
them at this time. It is best to temporarily fold 
the leads over to secure the individual parts 
from falling out of the board holes for now. 
Solder as required and clip off excess leads. 
Some kits contain a length of insulated wire. 
This must be cut, stripped, and tinned accord- 
ing to where it is used. 


Wire in the 6-foot length of shielded cable, 
being careful not to burn through the insula- 
tion and short out the cable. 

Attach the battery clip HOLDI using silicon 
rubber. 


Attach the LÎ coil to the PBI perforated 
board as shown in Figure 36-5 and secure it 
with RIV adhesive, You will have to drill a 
hole for the iron соге. The core should fi 
snuggly and can be glued in place in the final 
assembly, 


Pretesting the Sense Head 


Figur 


Carefully cheek for wire and solder errors, 
and install fresh 1.5-volt AA batteries (BI and 
B2). Connect a low-range voltmeter to the 


e 36-4 Winding instructions for Li 


leads of the output cable and adjust the 25- 
turn pot (R4) for as close lo а near-zero read- 
ing as possible. Finally, adjust the lowest range 
of the meter, preferably the 30 microamp 
range. This should be done outside away from 
power lines. 

With the meter still connected, observe a 
reading when a piece of iron is moved near 
sensing coil Li and moved about. If the piece 
of iron contains any magnetism, the effect will 
be enhanced. 

Wrap the sense coil with several layers of alu- 
minum foil and ground the foil to the negative 
crevit. Diodes D1 and D2 will require shad- 
ing against light sources as the junction. 
behaves like photodiodes at these low signal 
levels. 


Create enclosure ENI, as shown in Figure 
36-6. from an 8 x 3//-inch outer-diameter 
piece of plastic tubing. 

Note the small, inch access holes for adjust- 
ing R4 are drilled when all is in place. Create 
the brackets as required for mounting the 
sense head 

Install the assembly into ENI with caps CPI 
and CP2 as shown, Recheck it by connecting 
the meter across РІ. Readjust R4 through the 
access hole if needed. The sense head should 
now be working correctly. 


‘Thread through hole in bobbin face 
and start to wind 5 10 10,000 tume ct 
thin magent wire. You may scramble 
wind, but attempt to wind evenly 
across length of bobbin mandrel. 
Exit through small holo in opposite 
tace. Tape winding in place and 
apply silicon rubber to xi leads. 
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Strip ой outer plastic jacket of cable 1 inch and 
ist braid ino à lead and tn, Strip off 1/4 inch 
‘of insulation on inner lead and tin. Insert into 
plug and solder inner lead to in tip. 


Dashed Ines are connections on underside of perforated 
гсш! board using the component leads. These points can 
also be used fo determine oll runs for those who wish to 
fabricate а printed circuit board 


Carefully solder twisted braid lead to outer shell  Smalldois are holes used for component insertion 
‘boing careful not to burn through insulation. 

Always varity load continuity and possible 
Shorting of the leads with a meter, 


© Circles with dots аго holes that may require driling for 
component mounting and points for external connecting wires, 
indicating strain relief points. is suggested to dil clearance. 
holes for the leads and solder to points beneath board, 


Note: The sense head as shown in this sketch is. 
‘wound пот a transformer bobbin. Any plastic 
bobbin 2°x1* wil usually висо. Seo Figure 36-4. 


Figure 36-5 Assembly of the sense board section 


Figure 36-9. Twist the leads whenever possible 
and keep them short and direct. Note the 
ground lugs on Л and J2. 


Construction of the 
Control Box 4. Connect the leads from the board assembly to 
the components in the box 
1. Assemble the board as shown in Figure 36-7, 
Observe the proper position of 11 and the 
polarity of the diodes, transistors, and C6 
capacitor. Note that Q3 isa PNP PN2907 Iran- i 
sistor. Note the position of TI regarding the Control Box Pretesting 
primary and secondary winding The second- 


ary will read very low resistance when сопу 
pared to the primary. It is a good idea to use а 
socket for the integrated circuit 


Create the enclosure base section (BASE) 
from sheet aluminum, as shown in 

Figure 36-8, with holes for meter Ml, speaker 
SPK1, R11/S1RI2S2, RS, and holes for J1 
and J2. Assemble the components as shown. 
Note the battery holders secured via two- 
sided tape, TAL 


3 Attach the interconnecting leads, as shown in 


Position the board, but do not secure if at this 
point. Turn $1 and S2 off and insert four AA. 
batteries into BH2 and ВИЗ 


Turn on both switches, unsnap one side of the 
battery сїр, and insert a milliamp meter. Me 
sure 5 milliamps (-6 volts) at BH2 and А. 
milliamps (+6 volts) at ВНЗ, Reconnect the. 
battery clips 


Turn the R16 trimpot to midrange, R11 full 
‘counterclockwise, R12 clockwise, and note the 
meter remaining at zero and the alarm 
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Figure 36-5 


WRSHIED 


Sense head enclosure assembly 


remaining silent. Now turn R11 clockwise and 
note the meter deflecting to full scale, 


The following steps will require the sense 
head located away from electrical wiring and 
other potential sources of magnetic interfer- 
cence. The distance should be at least 5 fe 
from the control box to avoid feedback from 
the meter and speaker magnets. 


FLUXROD 


‘You may have to desensitize the circuit 
by turning RII counterclockwise until the 
meter reads midrange and turn RI2 to deacti- 
vate the alarm as it can be annoying during 
testing. Note that R is an overall sensitivity 
control and should be turned fully on in most 
applications for maximum sensitivity, The 
meter and alarm can be ranged by their 
respective controls, RI1 and R12. 


4, Turn both КИ and R12 full clockwise. Plug in 
P1 from the sense head J2. Note the г bee җыя мў fi ете е шу 
тау pin, or jump off scale, and the alarm may abd, d de coe aite ۲ کی‎ цве 
sound. Have a friend slowly rotate R4 on the escapee Esty bent y IRE 
sense head to attempt to bring the meter into pecs 

280 MORE Electronic Gadgets for the Evil Genius 


pe: 


© Cites vn conem orare may me cig 
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Figure 36-7 Assembly control board 


Ifyou choose a magnetically 


location, Jack 12 may be used to drive an XY recorder 
you will have an added signal as the result of when observing sunspots or other time 
power lines, motors, and other magnetic dis related disturbs 
turbance, Note that if RIT cannot bring the 

meter into range without overly desensit 

it, it may be necessary to internally readjust 
R4 for proper ranging. 


ing None: No steps were taken to flier out 60 HZ dis- 


turhances as it appears that many uses of this device 
involve the detection of power lines and other 
5, Preset RIA at midrange and adjust R12 ший related equipment 

the alarm sounds Reagjust R16 for a clean, 

desirable-sounding tone if necessary, 


Appreciating tne sensitivity of this unit 
requires operation in a magnetically quiet i 
location where all the controls can be Applications 
advanced fully, Under the conditions of a low 
manc background, the unit сап detect 
automobiles manmade devices, ad natural 


The uses of this device are obviously only appreci- 
ated by those who can understand its sensitivity to a 


magnetic disturbances Also, simply moving a Minute change in magnetic flux. The unit can be 
ites Titon near (he ossia они should made to detect the motion of large steel bodies as 
produce an indication, (Note low-level- they distort the existing earth's magnetic field. Many 
detection sensitivity may be difficult during applications and experiments are therefore possible 
the peak of the sunspot eyele due tothe high with the device. Any high-impedance headphones 


background signal fluctuations.) 
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сап be plugged into J2 where the experimenter can 
actually “listen in” and hear the field changing. 

One verifying test that is easily done to determine 
the system's ability to detect the earth’s magnetic 
field is the following, Rotate the sensing head with 
short, quick jerks in a clockwise direction. Note the 
meter pinning, and as rotation is continued a point 
will be found where the meter will respond less This 
nulling point should occur with the fluxrod pointed in 
a north/south direction. И rotation is continued, И wil 
be found that the short, quick jerks must occur in a 
counterclockwise direction to obtain a positive meter 
movement. This is similar to an electrical generator 
using the earth as its field magnet and the sensing 
head core as the moving armature, 


Optional Ultra-Sensitive 
Vibration and Tremor 
Detector 


You may easily convert this device to a vibration 
detector by simply modifying the sense head so it can 
be mounted to a rigid object such as a rock. The trick 
пом is to place a magnet adjacent to the end of the 
sense coil, L1 The magnet should be held in place by 
elastic or other means whereby it is mechanically iso- 
lated relative to the sense coil. Tt should be very close 
to the sense coil for optimum sensitivity, 


The theory is simple, Positioning a powerful mag- 
net near a coil with many turns produces a signal. It is 
not and the 


now the relative motion between this m; 
«oil that produces a voltage by the familiar equation 
E = Ndüldt, where E is volts, N is the сой turns, 0 

theta is the Пих of the magnet, and ris the rate of rel 
ative motion in seconds The combination of the hi 
resultant signal volts and the amplification sensitivity 
p 


Many variations are possible with the common. 


circuit provides amazing results 


objective being to obtain the highest reading for a 
given tremor. This unit will easily detect earthquakes 
occurring anywhere on the planet; however, the 
builder must experiment with motion dampening and. 
other schemes to differentiate between manmade 


vibrations in order to isolate these signals. This is an 
excellent, low-cost project for any interested individ- 
ual to learn by experimentation. 


MORE Electronic Gadgets for the Evil 


Genius 283 


Chapter Thirty-Six 


Table 36-1 Magnetic Distortion Detector 
Parts List 


Ret, # Description Ов Part # 

RL3 мелам wart resinors 
[o 

m “Two 10M, Vert resistors 
ыкы), 

м 10e chm. tum vertical 

RS Sk incar pot 

6.7.8.9, 14 Five 10K, ewm resistor 
[Ке 

ко hohe, Jet rotor. 
(oebik bk) 

RINSI, 1250 Ter 10K linear pts and 
switches 

p AIK, Mowatt resistor 
йршей) 

mus pd 
(hebr) 

ме Тонов vertical timer 

RI? Lk, лжан resistor 
Г) 


(€1.2,34.5,8Six 1-айаошаб. Sol 
plastic capacitors 


e ПЕЕ 
electrolytic capacitor 


© AT ecolarad, volt vertical 
lett capacitor 

и LMASO sane amp operations! 
amplifier in a dual inline 
package (DID) 


1м! operational differential 
iplc in DIP 


Four IND small-signal diodes 


002 ово NPN GP silicon 

о РУТ PNP GP silicon 

" JK tool, small audio 
гизое 


E Sump panel meter DD&METPRSIS 
SPK zie 8- to 16 bn speaker 
из “Two RCA panel mount phono 


Teo RCA mating phono plug 
‘Two dott banery clips 


3 teet of singe-conducior, 
меса mike cable 


WIRE? 4feet of 24 ving stranded 


hookup wire 
вн МАИ bolder 

BHLA Two-tAAshatery holders 
LE T 


LISENSE бәне етее Mei DBP SENSE 


PBORD! бих Bine 1X inch 
arid perforated vector board 


PRORD? де x Zinch, 1X Loth prid 
perforated vector board 


вм T x ach schede 40 
ЕЧ 

CAPI Ten Sé beh hack plastic 
caps 

TAF 4inchesot4 x Linch strips 
Nekera sticky tape 


KNOBEXT 4inches al ое inner- 
diameter plastic or her. 
thing for shafts 


FLUXROD inches of х 20 inchtccl 
threaded rod and two mating 


BASE Created ae shown in 
Figure 368 from 083 


COVER сика BASE «tion 


PLATE 5% 2¥sinch piece of 
insulating plasie to mount 
under board 
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This project, ак shown in Figure 37-1, shows how to wwwamazingl com. These are listed in the parts list 


construct a useful device that can de 


lect human or at the end of the chapter 


motion up to several hundred meters It pro- 
vides a narrow field of view and can be used for paths 
мнага predator comes Би санлар tenes. | ОВБЕПРНОП 
sary action when the alarm sounds, It may also be 

used as a medium sensitive thermal detector for lab 


Your body heat detector is a device capable of sens- 
ing an object at a temperature increase slightly over 


project demonstrating medium-sensitivity detection ambient Tt is this property that allows it to detect a 


of the device corresponds to а black body wavelength 


of 10 microns, corresponding to à temperature of 100) 


This is 


termediate-level project requiring 
basie electronic skills Expect to spend $30 to S45. All 


Fahrenheit, Black-body radiation defines color tem- 


the рап» are readily available, with specialized parts 


erature in wavelengths below what is visible to the 
‘obtainable through Information Unlimited at E is 


diate 
energy as a function of their temperature to the 


naked eye. All objects above absolute zero 


fourth power. This radiation decreases in wavelength 


as the radiating body becomes hotter. This radiation 


will consist of the visible color spectrum for a given 
range of temperatures, Hotter bodies will show visi 


ble color such as blue being on the hotter side of red. 


А body hot enough to glow red is around 900 d 


Е Black bodies radiate in the infrared (invisible) and 


ower as the generating temperatures are near ambi- 


ent being above 70 degrees F- АП objects above 


absolute zero radiate enc 


fourth power of temperature, and body heat energy is 
asf in the infrared region at around 100 degrees Е 


Figure374 Bod 


Theat detector 


285 


The applications for this device are numerous and 
азап example you could a create motion detection. 
system for home security. These are normally short- 
range, wide-angle detection systems and are limited 


їп performance. Our system would be mounted simi 
lar to an optical scope on a rifle or a tripod. A living 
target now can easily be ferreted out in darkness or 
under moderate cover due to heat reflections. A 

predator, as it approaches its target victim, js easily 
detected, alerting the farmer or rancher to take the 


next step of action. Garden pests as they emerge 
from their burrow, and downed game can easily be 
detected by the device, 

‘The ability to detect hot spots is an extremely use- 
ful function. An example of sensitivity can easily be 
demonstrated by the following. Obtain a piece of 
cardboard or plastic approximately 6 x 12 inches 
Place your hand on one end of this piece for several 


seconds to produce a hot spot of your hand print 
Then place the piece in front of the unit, noting a 
detected signal increase on the surface previously 
touched by your hand due to the heat stored. (Don’t 
touch the other end of the picco). Note that as time 
continues, the hot spot dissipates into the object 
thereby reducing the temperature differential and. 
the signal pickup on the cardboard piece becomes 
evenly distributed. The differences in temperature. 
detection capability is in the millidegrees. You can 
now realize the many useful applications of this unit. 


Body Heat Detector Modes 


Your body heat detector operates in two modes: 


+ MODE A: This mode is used to detect moving 
bodies such as animals, people, and so on. It is 
intended for sensing intrusions along path- 
ways and into areas where a narrow field of 
view is necessary at long ranges (100 meters 
(or so) This mode is the most stable of the two- 
and rejects steady background sources of 
thermal energy: Detected bodies, however, 
must be moving. 

* MODE В: Operation in this mode allows the 
detection of stationary hot spots and is most 
useful with а “cold background” such as at 
night. It is useful for ferreting out thermal 
sources such as hidden persons and animals, 


Hot object spots and areas are easily detected, 
but unfortunately this mode is so sensitive 
that often signals appear to be erroneous and 
mask the target object. 


Both modes of operation require a camera tripod 
for reliable and simple operation. Very often a pan- 
ning action can be used to reject or detect the desired 
targets 


Circuit Description 


The heart of the detector is a pyrockectrie detector 
(PYRI) capable of detecting very minute tempera- 
ture changes. This device is responsive to tempera- 
tures of 100 Fahrenheit equivalent to approximately 
10 microns Unfortunately, its response speed is rela- 
tively slow, peaking at about 1 Hz, This is shown in 
Figure 572, 

‘The pyroelectronic effect utilizes dual crystals of 
itm tantalum oxide (LiTa 02). These crystals are 
polarized in an electric field below the Curie point 
Electrodes attached to the crystal become electrically 
charged and eventually neutralize due to the sur- 
roundings When the neutralized crystal is exposed to 
an infrared signal, its temperature changes. producing. 
а charge on the electrodes and hence a detected sig- 
nal. This signal is amplified by a built-in, low-noise 
ie effect transistor (FET) and becomes the output. 
I is important to note that only a changing infrared. 
signal can produce output; therefore, a chopper must 
be used for stationary sources. A chopper is nothing 
more than a mechanical wheel that has vanes to peri- 
odically interrupt the heat radiation signal to the 
pyrodetcctor, simulating a moving object. A moving 
source obviously produces a changing signal. The 
dual crystals will also cancel out signals produced 
from sunlight as they are oppositely polarized in the 
detector. 


The output of he detector is connected to the 
input of a low-fre dual-stage amplifier and fil 
ter (UL) with a gain of approximately 2.500. This 
amplifier is designed to respond to a frequency of 1 
o 10 Hz, peaking at about 1 Hz. This matches the 
response of the pyrodetector and the signal com- 
‘monly generated by a living, moving body in the field 
of detection 
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Chapter Thirty-Seven 


“The changing AC output of the dual signal ampli- 
бег ЛА and ULB) is capacitive coupled to output 
jack J1. It is this signal that is measured by an exter 
nal AC millivolt meter and provides an analog indica- 
tion of signal strength. This signal may be further 
processed for ultra-lowssensitive detection or maybe 
‘demodulated where the resulting DC level can con- 
trol a VCO for audible detection via a changing tone. 
‘This AC signal is also fed to the dual plus and minus 
Cwindow") comparator (ОРА and U2B). A thresh- 
‘old control (R12) presets the trip voltage or sensitiv- 
ity of activation. The output of these two comparators 
is"anded" together and fed to the trigger input of the 
timer (U3). The output of U3 now activates audible 
buzzer BZL and visual indicator LEDI. The buzzer 
оп time is controlled by timing resistors R21 and R22 
and capacitor C15. 


An optional motor speed control for the chopper 
‘consists of Q1 and speed control pot R19. Jack 12 
provides a S-volt level through 1K resistor RIS and is 
used to trigger other systems. 


Assembly Instructions 


1. Lay out and identify all the parts and pieces, 


and verify them within the parts list at the end 
of the chapter. 


Examine the PC board, as shown in Figure 
37-3 and 374. 


Proceed to assemble the device by inserting 
and soldering all the fixed resistors 


Insert and solder the capacitors, carefully not- 
ing the polarity on all the eleetrolyties: СІ, C2, 
4, С5,С7, ЄЗ, C10, C11, and C15. The other 
capacitors are not polarized. 


Insert and solder in the semiconductors (DI 
and VRI) and QI. Note the polarity. 

Identify and note the position marks on the. 
integrated circuits U1, U2, and U3. Insert and 
carefully solder them, avoiding 

between the pins. It is suggested to always use 
sockets for these components 


Identify the pots R12 and R9 and solder them 
in place, Note the switch section, $1, of R12. 
These connections are made using short 
pieces of cut leads to the pads directly 
beneath. Note these pots must be properly 
installed to allow final alignment with the 
PANEL plate, 


Insert the wire jumps using short pieces of the 
cut lends of components that were used priori. 


E 


MN: 
a the) 


=] cid 


R20 


INFORMATION 


UNLIMITED 
BHT 
REV A 


PYRI 


РЗ РЗ РЗ 


Ө, ba: 


Figure 37-3 РСВ wiring and assembly 
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Figure 37.4 Pad and connections 


» 


16 


п. 


Insert J1 and note the rear connection lead 
requiring a short piece of bare wire to connect 
ло the board pad directly beneath, 


Insert the SOCK | pyrodetector socket as 
shown. Carefully form the three leads of the 
pyrodctector at 90. Do not sharply bend it. 
Note the proper leads, and position the tab as 
shown. This part must be at the optical center 
of the system for proper operation, 


Connect the BZ] buzzer using its leads, as 
shown in Figure 37-5. 


Connect output control jack J2 and indicator 
light-emitting diode (EDI) using a 3inch, 
length of #22 vinyl wire. Note the cathode 
lead of LED! directly connecting to the 
around lug of J2. Note these parts eventually 
will be mounted to the panel 


Connect the leads from the chopper motor 
MO! and battery clip CL1 as shown. 


Create the panel, as shown in Figure 37-6, 
Attach it to the PC board via the two pots and 
the jack. The panel and PC board should be 
flush to one another, Attach the remaining J2 
and LED to the panel. Note to use a bushing, 
for the LED. 

Create the shutter Пар (FLAP), as directed in 
Figure 37-6 

Recheck all wiring for shorts, accuracy, and 
correctness of parts Also check for solder 
joints You are now ready to bench test the 
assembly 


Connect a 9-volt supply to the battery clip. 


18. Rotate R12 to on, and note the shutter flap 
rotating with R19 full counterclockwise. It 
should slow down as R12 is turned in a clock- 
wise direction. This rotation should be vari 
able in the range of 10 revolutions per second 
(eps), down to stalling at less than 1 rps The 
motor will stall if there is any obstruction. 


Fisur 8/8 Final iig xin Components 
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Note that the pyro detector must be 
‘centered and розвопед at the 2.5" focal 
length ol the lens. 


Dril and tap a 1/4-20 hole 


комн (ONY 
qare AE 
М 


xe 


Pace a small Чар" on to the 


adhesive metal tape folded onto the 


for mounting to a tripod — LS «раме. shaft ol he chopper motor to act as 
acre a LA чы. arotatng shutter for breaking up the 
po RENI Sand path. Use a small piece of 
а» 


Note that hole in ENI for 
handle is best cut with a 1# 
circle saw. Fil must be 
tight to properly secure 


shat. 


‘corners lo approach a circular 
shape. 


uz] 
Panda п pace. Tho ; 
handle serves as the wot UTOL] 
housing rine ainge Svalt 
of 8 АА cells. 250 98. 
mO Ors 
саз Q 


Cut out center of tuo 35 
plastic caps by placing them 
on the enclosure tube and. 
Cutting out he center section 
with an xacto knife using the 
inner wall as а guide. 


Front Pane! Fab 


Jo RIZ, RIO, and J1 on 


Figure 37-6 Final housing setup 


Make sure the flap is clear and not touching 
the bearing bottom. 


ai 


Note thal holes must be accurately positioned for proper alignment 


the printed circuit board, 


Operating Instructions 


19. Connect a scope to J1 and note a changing 
иара ییا‎ hand orgy ether warm oper lé 1. Cur all controls fully counterclockwise to off 
waved in view of the detector. Note the signal 
responding to a stationary source with the 2. Remove the battery compartment cover and 
shutter flap or to some form of motion with slide out the eight-cell holder, Insert fresh bat- 
the shutter Пар stopped. Check the sensitivity teries and reinstall 
control pot R12 and then verity a DC output 3. Rotate the chopper control fully clockwise, 
level at 12, occurring when a body is detected. View the shutter through the access hole and 
‘This function is for control of external alarms set rT ронса i Che figu 
and alerts. 
4. Slowly turn the sensitivity control clockwis 
20. Check that the buzzer and light emitter act until the alarm sounds. If the unit does not 
vate when detecting a thermal source. U respond, try moving your hand in front of it. 
your solder iron as a heat source and experi- noting its response. Turn the control back, just 
ment with different sources to the point where the unit does not respond. 
21, Finally assemble the device as shown in тын the chopper conte нь 
Figure 37-7 and proceed to use it as outlined to respond, You are now measuring the ther- 
in the instruction section, mal background as indicated by the periodic 
sounding of the alarm as the shutter interrupis 
the heat path. 
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Access hole for 
viewing shutter, 


in. 


hola lor 


O Access hole cap 


рой mounting 
Battery cover 
E 
Bur 
External влен M (T View through access hole 
ES | showing ruter postion 
ома Br, opowie отоо ева 
отак ) Gplca ао ель 
Signal ово 
оди ack 
Chopper motor 
спой speed 


Figure 37:7 Final assembly view 


Connect a standard 3.5-millimeter plug into 
the S-xolt level jack and measure a positive 5- 
volt level every time the alarm responds. This 
‘output is through a 1K resistor and is 
intended for triggering other alarms or exter 
nal functions. 


Connect a standard 3.S-millimeter plug into 
the signal facsimile jack and connect it toa 
scope input set on the AC millivolt scale. Note 
the changing voltage level indicating the 
slightest amount of differential thermal 
energy. Check this level with and without the 
chopper and try it with various thermal 
sources, noting the voltage levels This output 
port is intended for the lab technician desiring 
To explore low-level thermal sources. It 
requires а scope or a sensitive AC millivolt 
meter capable of measuring 10 to 100 milli 
volts 


The previous steps are performed without consider- 
ing the thermal stabilizing of the unit or its immedi 
ate surroundings Maximum sensitivity will not be. 
obtainable under these conditions. 


S. Selecta target area and mount the unit on a 
tripod, using the 70-20 mounting hole located. 
‘on the side of the unit. This scheme will place 


the handle in the horizontal plane (off to the 
side) but should not pose a problem. The 
access hole will be opposite the handle. 


9. Point the unit at the target area and allow it 
several hours to thermally stabilize. Do not 
touch the enclosure and try not to get too 
lose to the front of the system, as this сап 
destabilize the system for low-level detection, 


10. Point and pan the unit at some known source 
to verify the anticipated range of operation. 
Experiment with the chopper speed or no 
shutter to obtain the optimum results for your. 
application, 

11, Handheld operation will vary considerably 
uc to the many variables in the thermal 
background, We ean only suggest that you get 
accustomed by trial and error to determine 
your application 


Final Notes 


"The access hole for the chopper shutter is necessary 
їп order to prevent the blockage of the thermal path 
when the chopper motor is off. There is no guarantee 
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Chapter Thirty-Seven 


that the shutter will not randomly stop at the wrong СЇТЇ) Thee 47 пит aot 
place, blocking the detector and preventing normal ‘oii deceit аны 
operation. In such eases the shutter must be manu- 913,14 Four Dmitri st 
plastic capacors (10) 
ally moved witha pencil or some object. 
1 CAI лмо орион 
The unit must be temperature stable to optimize eee 
maximum sensitivity. This usually takes about an ан зааныг 
hour if the unit has been recently handled or placed на 
и вет Printed circuit board (PCB) DB¥ PCBHT. 
For actual body detection, the best performance Sa quambehs 
will occur on а cold night. This does not mean that 0 
the unit will not work on а warm night, but that it = рана. 
be ess seas ч LMS dual operational 
b 1 pilier rc cit 
‘The detection of stationary objects may vary wilh у E, 
chopper motor speed and background temperature. M 
"The maximum response of the pyrodetector is м o me M 
around .1 chops per second. This is very slow for beri 
many applications and we suggest increasing itto tg) pgs soley TOR 
3 per second. ка 
"The field of view may be narrow due to the Fres- мй ie hye 
пе lens used, but you may change to other suitable motor DBicHoeMor 
lenses of polyethylene. Alko, a panning action allows РИК Pyioeiearisdeieetor = DIMIYRI 
zeroing in on certain target subjects ae) Mbia 
LED)  tighbriehtnes ie emitter 
Table 37-1 Body Heat Detector Parts List 
I3 0 TwoSiimeer pone 
mmis 
Description DB Port # 
CLI Batery ip and inch eas 
Ten 39K, Swat eon 
ее PANEL 325 x 25inch aluminum 
‘shown 
m à 
ica ENL 6X 35inch OD schedule 
AO PVC big shown 
RAS тю! 
reso (orgia gi) HANDLE 6 1815ineh schede 
40 PVC tubing se shown 
910.13 18 Four IK, wat resistors 
puteum CAPLO eoi inch patccans 
ioni eure 37-0 
RO алкана 
perl) p 
тшшде егез in 
RL? Two merom evt Fanale sein 
reser (bei) 
LENI inch Fresnel polyethylene 
RISI MK potand 12 VDC swich [es be FRELENS 
RY ашына, СЕСИЯ 
юз 470-ойт, Аллен resistor эшан 
беры) BHOLD) ВАА 4> 2 batery 
e 220-microfarad 25-volt. ин 
пены electroiytie capacitar жав 24 inches 22 black vinyl 
ChA Two 100 mierfared, 25-vot ay M Е ЧР 
sera eet capacitors 
a CX 
actor 
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This chapter focuses on a device capable of detecting 
and indi he relative amount of free ions in the 
air (see Figure 38-1). It can determine the output of 

ion generators, high-voltage le 
trical conditions electric field gradients and any other 


kage points static elec- 


application where the presence of ions or a measure: 


| 


Ton and field detector 


Figure 38-1 


ment of thei relative flux density js required. И can 


also be used as a very sensitive lightning indicator 


showing dangerous clechie field levels. 


The unit is handheld and enclosed in plastic. 


enclosure about the size of a king-size pack of 
rettes. А sensitivity control with an on/off switch, ù 

high flux indicator lamp, and а moter are located on. 
the front panel. A telescoping antenna exits а hole in 
the top of the unit and is used as a moving pro 
stationary pickup point for these ch 


fields 


Grounding the unit is а stip of metallic foil on the 


ilosure that contacts the user's hand 
may be directh 


outside of th 


vonnected to earth ground via a 


wire. Please note that the performance of this unit 


сап be seriously affected by high humidity conditions. 


Circuit Description 


As shown in Figure 38-2, ions are accumulated on the 


collector probe ANTI and cause а 
io flow in u 


ninute, negative 


base curn dasa 
PNP Darling: 


CI and resistor RI form a time constant to 


мог Q1 


on pair with transistor Q2. Capacitor 


any rapid fluctuations. The response of the time con- 
stant can be changed for various applications and is 
2. Diodes DI and D2 prevent 


we from destroying Q1 by cla 


discussed in Figu 
excessive voll 


ping 
any transients to ground, The collector of 02 is DC 
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Thirty-Eight 


ter 


Telescoping probe 


Virtual ground via 
mela contact taps 
ar case for hand contact 


C1 ls used to sow down he 
response and can be eliminated 
when detecting fast discharge 
лек such as ighining ete 


Unt shown wired for postive on detection. You may 
change to negative by тераси the PN2222 transistors 
‘with PN2907 and tne opposto. Fora auk indication you 
тау grab the antenna and use the bady of he unit to 
detto he negative ons 


Please note that the antenna probe on you unt \ а telescoping antenna propery secured and 


ect вош 


I8 important to remember that any уре of leakage around he input of OI 


сап reduce the ener Yeu may тал о coat the eveuty wth a good quality varnish eic. 


Make sure unitis dry and dean before sealing. 


Figure 38-2 Circuit schematic 


coupled to the base of NPN transistor Q3 in series 
with current-limiting resistor R2 and meter sensitivity 
pot R3. Current flowing through ОЗ now causes a 
voltage to develop across R3, driving the indicator. 
meter М1. Light-emitting diode (LED) D3 is con- 
nected in series with the emitter of ОЗ and serves as 
a visual indicator of strong charge fields It should be 
noted that the meter serves only as a relative indica- 
tor of ion (lux and is not totally that 


А threshold voltage, as a result of the base emitter, 
drops off QI and Q2 is only noticeable at almost non- 
detectable leve Ti should be noted that in order for 
the unit to operate properly, some sort of ground is 
usually required, Metallic tape is used as shown and 
provides contact to the operator's hand, providing a 
partial ground. I the unit is placed remotely, it should 
be carth grounded to a water pipe, for example. 


Measuring positive ions simply involves holding 
the antenna, using the body of the unit as the probe, 
or reversing the polarity of the transistors. А double 
pole, double throw (DPDT) switch may be optionally 


installed for polarity reversal, allowing reversal at the 
flick of a switch. Be aware that a ceramic or quality 
switch must be used to avoid leakage in high humid- 
ity conditions. 


Construction Steps 


1. Lay out und identify all the parts and pieces. 
Verify them with the parts list, and separate the 
resistors as they have a color code to determine 
their value, Colors are noted in the parts list at 
the end of the chapter. 


2. Cuta piece of inch grid perforated board to 
2 x 1 inches Locate and drill the holes as 
shown in Figure 38-3. М you are building from 
a perforated board, it is suggested that 
insert the components starting in the lower 
left-hand corner as shown, Pay attention to 
the polarity ofall the semiconductors. Route 
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Lead of RIA for connection to bare wire for wraping around ће antenna 


e This symbol indicates holes used for leads of 


components. 


of external leads. 


This symbol indicates holes usodi for connection points 


Dashed line indicales wiring performed on underside 
‘of board. Use the leads of the components whenever 
possible tor hese wire runs. 


Board size ls 1.9 x 1 Inch andis 1x 1 centers. 


Figure 38-3 


Assembiy board wiring 


the leads of the components ак shown and sol- 
der as you go, cutting away unused wires 
Attempt to use certain leads as the wire runs 
ог use pieces of the #24 bus wire, Follow the 
dashed lines on the assembly drawing as these 
indicate the connection runs on the underside 
of the assembly board, 

Attach the external leads and components as 
shown in Figure 38-4, 

Double-check the accuracy of the wiring and. 


the quality of the solder joints. Avoid wire 
bridges, shorts, and close proximity to other 


circuit components. If a wire bridge is neces: 
sary, sleeve some insulation onto the lead to. 
avoid any potential shorts. 


Create the plastic ease, as shown in Figure 
38-5. Note the 1-іпећ meter hole centered and 
located approximately 1: inch trom the top 

ав shown. Holes for the switches are centered 
and located 1 inch below the meter line, Loca- 
tion is not critical, but make sure everything is 
clear and fits together. 


6. Place a strip of foil tape as. 
hole for the connection to th 


own, noting a 
оттоп circuit 
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Flat side usualy Б the cathode. 


к Пл 


= bs 


Assembly from Figure 35-3 


Wap 4015 tins of ЖЕУ, 
bare wie поту around 23155595 
‘the antenna to make erui 4e 
acrea! contact and EE 
"hon tape in paco жна 


This lead connects to the virtual ground 
provided by fe metalli contact tape 
оп the enclosure box. 


RST 
р 

E K Those symbols indicate solder connections of component leads to external wires. 

D Use #24 vinyl jacket hook-up wire for external connectors 

ч 

СД Fiure 38A Final wiring and assembly 

N point, Secure the assembly board with double- — & Extend the antenna about 6 inches and adjust 
> sided tape after circuit operation Вах been R3 fully clockwise. Obtain a plastic comb and 


verified, 


Install battery B1 as shown and turn on the 
control. Rotate R3 fully clockwise and note 
the meter showing a slight indication. This is 
due to transistor and circuit leakage and. 
should not be cor indication of the 
ions If meter sensitivity responds in the oppo- 
site way, you may have to reverse the wires, 
across the outer terminals of R3 or the meter 
leads. 


lorod an 


run it through your hair or rub a plastic object, 
with a dry cloth, Place it near the probe and 
note the meter indicating a strong charge and. 
the diode lighting. This effect may be reduced 
if the air is damp or moist, 


9. Make the final assembly, as shown in Figure 


38-6. 
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z Use a МЕ bushing fore point of antenna 


Ext pont tor vent 


leading полу 


Use velcro aped back pieces to 
secure battery » place 


Soraw for securing he antera 


Rear view weh cover removed Weng ret 
shown for cart. Use ique 36-4 for ming 
ana tris gure tor component cation Keep 
i lead neat and short 


Figure 38.5 Final assembly о 
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ANT 


=й 


LJ] 


Figure 38-6 Completed uni 


Applications 


Your ion detector В a very, very sensitive ion 
measuring device. It ean be used for relative meas- 
urement but is not designed for absolute 
measurement 

For quick indications of the presence of a negative 
ion field, the unit may be handheld and actually used 
to determine where the source is The sensitivity of 
this device cun be realized by the simple experiment 
of running a plastic comb through one’s hair and lay 
ing it near the probe, as described above. 


CASE 


Connection wire 
Ө: to circuit common 


SOLDER 


TAPE 


‘Those who are familiar with the metalic leaf elec- 
troscope will soon realize the advantage of portabi 
ity and sensitivity. When used for indicating or testing. 
the relative strength of ion sources, the unit should be 
hard wire grounded for the best results Adjustments 
to an ion source to determine the ion output may be 

‘made, noting the meter reading and then readjusting. 
TG to bring the meter reading to scale. 


А very interesting phenomenon will be noted 
when using this device for deteeting residual ion 
fields, the shielding of ions field direction, static. 
charges, resultant polarity, and the intensity of static. 
charges, as well as a host of others The unit is an 
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invaluable tool for determining the output of ion gen- 
erators any purifiers and the presence of dangerous 
static electricity situations. Many sources of charged 
particles soon become apparent when using the 
device. People's clothes, fluorescent Tighting, plastic 
‘containers and certain winds all will indicate а 
charge. 


Please note that the antenna probe on your unit is 
a telescoping antenna properly secured and electri- 
cally isolated. It is important to remember that any 


type of leakage around the input of QI can reduce. 
the sensitivity. You may want to coat the circuitry 
with a good-quality varnish. Make sure the uni 
and clean before sealing, The 
positive ion detection. You may change it to negative 
by replacing the PN2222 transistors with PN2907 and 
vice versa. For a quick indication, you may grab the 
antenna and use the body of the unit to detect the 
negative ions 


dry 
itis shown wired for 


‘Table 38-1 lon Detector Parts List 
Aef # Description ов Part # 
RI 10 meg, ка resistor 
Cork ae} 
10K, watt resistor 
КУЛ 
RASI 10k potand I2 DC switch 
C1 M00picotrd disk capacitor 
Ges Figure 38-2) 
рз Two INDIA signal diodes 
Di Colored LED 
O3 Two PN NPN transistor 
(Gee note on reversing) 
O12 Twa PNT PNP transistors 
ML Micron sal 
panel meter DBeMPTERSIS 
PBL 1 > 2inch piece of inch wid 
perforated icit bound 
ANT ‘Telescoping antenna Diy ANTI 
CLL sok battery tip 
WRZE 24 inches of #24 vinyl hookup 
CASE их Hoc eiae 
plastic ox with lid 
TAPE авай metal ape 
Le 


MORE Electronic Gadgets for the Evil 


Genius 299 


э3=а Ртэтя Pu? uo] 


1032 


This project is intended for those who have built or 
purchased a light saber from Information Unlimited 
or who have built one from our first book as directed 


in Chapter 21 in this series of three. 


The saber stand recycles your saber where the 
plasma display travels up the tube, appearing to evap- 
orate into open space (sce Figure 39-1). It then 
retracts into the hilt and continues repeating until 
power is removed. The effect is very relaxing and 
provide 


an excellent display piece or prop for a bar, 
а poin-of purchase display. an atten 


on getter, 
conversation piece, or just a nightlight for a bedroom. 

Operation is powered from a 12-volt wall adapter. 
and is completely safe for children. This is an i 


modiate-level project requiring basic electronic skills 
Expect to spend $20 to S30. АП the parts are readily 
available, with specialized parts obtainable through 
Information Unlimited (wwwamazingl.com), and 
are listed in the parts list at the end of the chapter 


Circuit Description 


Figure 392 shows а 12-volt wall adapter (TI 


ulator chip (12) where a regu. 
lated 9 volts is applied to the remaining circuitry. 
Capacitors CI and C2 smooth out the voltage wave 


form. An astable pulse generator using a timer (11) 


provides an uneven "on to off" time determined by 


the ratio of resistors R2 and R3. The output pulse rep- 
tition rate isa function of timing capacitor C3 with 


Figure 38:1 The saber recycling stand 


Figure 39-2 Circuit schematic 


for MOSFET switch Ol, creating a charging and dis- 
charging of low-leakage capacitor CS. A quasilinear 
voltage ramp now appears across CS, controlling the 
current through a high beta Darlington transistor 


(О?) in turn controlling the main-current pass transis- 


tor ОЗ. It is this ramping up and down of current that 


now powers the saber electronics allowing the plasma 


to low up and down, all automatically. The cycling 
sition is set by the circuit to travel up а half second. 
and down 3 seconds. This timing can be changed to 
some extent by the selection of R2 and R3. 


Assembly 


1. Lay out and identify all the parts and pieces 
Verily them with the parts list, and separate 
the resistors as they have a color code to 
determine their value, Colors are noted on 
the parts list. 

2. Cuta piece of inch grid perforated board 
to asize of 3.1 x 18 inches, as shown in Fig- 
ure 39-3, Locate and drill the holes as shown 
to relieve any strain on the input and output 
leads. 


3. When you are building from a perforated 
board, it is suggested that you insert the com. 


ponents starting in the lower left-hand corner, 


which is used as a reference, and proceed to 
the opposite corner. 


itat pin 3 of [L The pulse output serves asa gate 


To battery cip of saber 


Pay attention to the polarity of the capacitors 
with polarity signs and all the semiconductors. 


Route the leads of the components as shown 
and solder as you go, cutting away unused 
Wires, Attempt to use certain leads as the wire 
runs or use pieces of the #24 bus wire, Follow 
the dashed lines on the assembly drawing as 
these indieate the connection runs on the 
underside of the assembly board, 


4, Attach the external leads for battery elip СІЛ 
and the leads to input power jack J1. Impor- 
tant! The battery clip СІЛ must be wired in 
reverse by connecting the red lead to the cir- 
cuit ground and the black lead to the emitter. 
ot 3, 


5. Double-check the accuracy of the wiring and. 
the quality of the solder joints. Avoid wire 
bridges shorts, and close proximity to other 
circuit components. Ia wire bridge is neces- 
sary, sleeve some insulation onto the lead to 
avoid any potential shorts, 


Parts Fabrication 


1. Create the chassis shown in Figure 39-4. This 
is attached to the BASE section using four #6 
sheet metal screws, 

2. Create the base section from a piece of plastic. 
ог aluminum, as shown in Figure 39-5, Note 
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Thelooped dashed inc connecting pis 2 and 8 of II must heve а sleeveofmsuated tubing to 


present shoring he lead betwen pins 4 and 8 


“Smal dots ara holes used or component eerie 


o Largo dos aro sider jon 


© cielo van det ме hotas that may есе eng or component mounting and ponts з ext connecting wras indexing eram. 
eel pori. Ка suggested Io Н dearrce holes Tor e ads and sokler о pats benca board. 


Figure 39-3 Board assembly 
the four holes for mounting the chassis sec- 
tion, two holes for the holder section, and two 
holes for the tie wraps, 


Create the holder from a piece of 2/-inch,. 
schedule 40 gray PVC tubing. Note the slig 
angle cut for aesthetics being congruent with 
the light saber when in the stand. This piece is 
mounted to the base using two #6 x "inch 
sheet melal screws 


4. Form the frame as shown in Figure 39-6 from 
Sinch cold roll steel rod or an equivalent. 
The frame must be formed to provide a stable 
assembly with the saber in place in the stand. 
The longer 36-inch blade unit is the most criti- 
cal, requiring the most attention, Attempt to 
follow the dimensions as shown and deter- 
‘mine the base angle as a final adjustment with 
the saber in place 


The frame is secured in place by inserting the 
horizontal members through the earner holes 


Dashed inas are comactons оп underside of perforated стом board using the component isade. ТМ 
‘determine бй uns for those wh wash 19 nee m pred ercu bou 


СЯ 


n» 

ج 
in the chassis section. The front section of the {у‏ 
frame is secured in place by two small tie 5‏ 
wraps, as shown in Figure 30-5. E‏ 


10, Finish the assembly, as shown in Figures 39-7 
and 39.8, 


Operation 


Remove the cap at the rear of the saber hilt and 
remove both batteries, Take out one of the battery 
clips and snap it into the mating clip of the saber 
stand. Position the saber in the stand and verily its 
mechanical stability. Plug in the wall adapter and turn 
‘on the switch, The plasma should immediately go to 
the end and then drop down into the hilt. Recycling. 
should commence and continue until power is 
removed. 
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“Te chassis may be it tom 035 bene ino al 


bom er meus 
Te pase pate 


od up Frps в ‘he ar cena hole a fad tel beet 
fale fo caver 


Sos tothe comer as positi. These hos wre 
"ortu boom hor ss ee formed wie 
fare 


Figure 39-4 — Chassis fabrication 


Light sabers are available from Information 
Unlimited at wwwamazingl.com in 24- or 36-inch 
E lengths in colors of phasor green, photon blue, 
{starfire purple, neon red, or solar yellow, 


304 MORE Electronic Gadgets for the Evil Genius 


Figure 39-5 — Base fabrication 
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Figure 389” Side view of ueni 
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Table 39-1 Light Saber Stand Parts List ° MPSA PNP Darlington 


transistor 
Description DB Part # о IPS TODO NPN transistor 
1K, cent resistor л Stapin DC реле, 25 mm jack 
[e 

s Эше pol single throw (SPST) 
220K, mat resistor soul toggle swith 
(rebel yel 
e PBI 35X21 linch grid perforated 
өк, matt cessor board; irim to size 
locare) 

Chi Batery olip with ола ead or 
ATK wat resistor extend shorter ads 
(get pursed) 


TIEWRAP Teo smal tie wraps 
2.2 m, resto 


eared CHASSIS Create as shown in Figure 39.4 


from sinc aluminum 
Sv, at resistor 


eee BASE Create as shown. 


rom Sinch plastic 


— 
Lohn, Yet reson 
тыка) 


Teo зашта 25-vott 
serica clectrolyticcapacltons 


HOLDER Create froma length of 2inch 
schedule 40 gray PVC 


FRAME Create as shown in Figure 36 


олын 25-0 vert FEET Sir large, rubber stiek-on fee 


electrolyte capacitor СЕРЕ 
Two O-microtarad: Damit dise em 
capacitor BUL ro Yin plastic bushings 


3.3 істо volt tantalum. "m 
SABER 


36- or 24-inch saber in blu. green, 


Teo IN914 icon diodes 


SS dual intine package (DIP) 
Timer integrated creat 


о аю 10220 9-ol regulator 
a {F620 meta onde cmi 

жюн field effect transistor 

(MOSFET) 
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This project shows how to build a unique type of out- 
side lamp suitable for illuminating driveways, pools, 


iens walkways, docks, or any place where colorful 
or functioning illumination is des 


ied, The lamps are 


patented by the author 


d are currently in prepro- 
duction 

The lamp's features are high efficiency as five 
individual lamps can be powered by a single, 
conventional, 12-volt wall adapter as the lamps. 
require only 3 watts cach. The lamps provide a high 
amount of useful illumination and must not be com 
pared to the low-light, solar-powered accent lamps, 

Another feature of the lamp is that it never needs 

nd should last 


replacing, lifetime. Other lamps such 


as incandescent ones are always burning out fila- 


ments, whereas conventional fluorescents darken and. 
fail to start due to metalli sputtering. 

The third feature is that the lamps are available i 
pure spectral colors of green, blue, purple, yellow, red, 
and cool and warm white. These are vivid colors and 


® ч 


Figure UD The Androm 


plasma lamp 


not the result of filters or paint, Their color is the 
result of the true spectral emission. 

‘This is an interme 
basic 


iate-level project requiring 


lectronic skills Expect to spend $25 to $35. All 
the parts are readily available, with specialized parts 
obtainable through Information Unlimited at 
wwwamazingl com, which are listed in the parts list 
atthe o 


d of the chapter 


Circuit Description 


Transistor Q1 forms a self-oscillating circuit where 


current rises in the collector, COL, winding trans- 


former TI and inducing a voltage in the feedback 
(FB). This also causes a winding that keeps O1 on 
until TI saturates and the feedback voltage can no. 
longer be induced. The collector current rapidly falls 
and forces the base to go negative further, turning Q1 
‘ofl, When the collector current falls to zero, Q1 is 
turned on by bias-set resistors RI and R2, which 
must charge up timing capacitor C2. The setting of 
trimpot RI det 


ermines the power output by contro! 
ling the number of cycles per second, and capacitor 
CI bypasses any residual signal voltage to ground. 

(sce Figure 402), 
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Figure 40-2 Circuir schematic 


Assembly Board Wiring 


Cut a piece of 1 x 1 grid vector circuit board 


to 1 x 455 inches, as shown in Figure 4 


2. Whenever you are using a perforated board, it 
is suggested that you insert components start- 
ing in the lower left-hand corner. Pay atten- 
tion to the polarity of the capacitors with 
polarity signs and all the semiconductors. 
Route the leads of the components as shown 
and solder as you go, cutting away unused 
wires. Attempt to use certain leads as the wire 
runs or use pieces of the #24 bus wire. Follow 
the dashed lines on the assembly drawing as 
these indicate the connection runs on the 
underside of the assembly board. 


3. Double-check the accuracy of the wiring and 
the quality of the solder joints. Avoid wire 
bridges, shorts, and close proximity to other 
circuit components. If a wire bridge is neces- 
sary, sleeve some insulation onto the lead to 
avoid any potential shorts 

4. Attach leads from the plasma tube PTI, being 


careful not to stress the glass enclosure. Note 
the small tie wraps (ТҮ!) securing the tube to 


the perforated board. Again, do not cause any 
stress to the glass. Make sure that when tight- 
ening the wraps they do not stress the tube. 
When soldering, you must not allow the glass 
ог metal seal to get too hot. Leave at least a 
half-inch lead between the tube and the con- 
nection, Use flux and make the solder joints 
quickly. 


Conncet the input power leads to a 12-volt 
DC source and note the lamp lighting 
Quickly adjust trim pot RI to 300 milliamps 
of current. The lamp should be very bright 
and the heatsink tab on O1 should only be 
warm. Allow it to run for several hours and 
cheek adapter transformer Т2 for excessive 
heating. 


Create the ENT enclosure tube and the STK1 
‘mounting stake, as shown in Figure 40-4. Note 
the two mating holes for attaching the stake 
and the Yiinch hole for the rubber tubular 
bushing for routing the input power leads. 


Obtain a top canopy (CANOPY?). The one 
shown was selected to mate with the plastie 
baffle (BAFFLES) as shown in Figure 40-5 
These parts are intended for aesthetics only 
amd may be any combination that appears, 
pleasing to the builder. A good source is a 
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Enlarged view showing components and wiring and. 
‘connection fo the plasma tube 


Complete assembly ready to test 


emp cnr povar ata 12 uat te ватра 
lere ый 


LIN c eo) ponn 


Figure 40-4 Creating the mounting stake and enclosure. 
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Canopy and baffle design 
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Figure 40-6 Final assembly TT 
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lamp or lighting supplier or you may purchase 
it from Information Unlimited, as noted in the 
parts list. Our drawings show what we are 
using in our design, but this may be altered to 
fit the builder's choice or his or her available 


"The final assembly is shown in Figure 40-6, 
Note that the entire assembly from Figure 
403 should easily slide into the enclosure 
tube and abut onto the folded-over corners of 
the stake. Thread the leads from wall adapter 
transformer T2 through bushing BUSI and 
pull them out through the top end of the 
enclosure tube, Wire nut the power leads from 
the main assembly with the leads from T2. 
Observe the polarity or circuit damage will 
тезш. Gently slide them into the enclosure, 
taking up the wire slack by gently pulling the 
leads through BUSI 


9. Insert a plastic cap (САРІ) into the bottom. 
section of the enclosure tube, Seal it around 
the stake using silicon rubber. This step pre- 
vents bugs and moisture from getting into 
the assembly. 

Lamps when built as shown, are fully weather- 
proof and can be left on indefinitely under snow, in 
the rain, or in any weather, short of a twister, Five 
lamps can all be operated from a single 12-volt 1. 
amp wall adapter listed at the end of the chapter. 
Interconnecting wiring can be #18 zip cord due to 
the low-current consumption 
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Table 40-1 


утовес 


a 


BOARD 


ни 


wre 


эн 


CANOPYGS 


BAFFLE 


BALL 


Andromedia Plasma Lamp Parts List 


Description. 


sve immer 


DB Part # 


470 ovn Yall resistor 
бери 


1Umierofarsd, Sit 
vera electrolytic capacitor 


еловый, S vlt 
plastic capacitor (890) 


Invening transformer DBWANQPOOI 
12 VDC,390illamg wall 
adapter iransfurmer  DBFI2DCLS 


СЕЕ 
redeilow plasma ube DBF PTUBE: 
COLOR 


PNMSS NPN power T0220 


1:45 eh gid 
perforated board 


18 > 1% inch luminum 
heatsink per Figure 403 


12 inches of 20 vinyl hookup 


12 inches of #24 buss vine 


inch round metal апору 
ss shown in Figure 4055 DBE CANOPY6S 
53 25-inch round, clear 

pie bate DRY BAFFLES 


ine bras ball with а 
hole tapped for a 20 bolt DBE BALLTI 


E 


Metal stake rented as shown 
in Figure ds 


ENCLOSURE Plastic tbe created ay shown 


sm 
Nur 
E 


swienxi 


МВА 


сан 


cans 


СЕ 


Bust 


ORINGUS 


in Figure 404 
6.32 Phillips serew 
6-32 keep ш. 


тко x inch sheer 
патоне 


мал X Lint hex bolt for 
attaching be bal ce Figure 405) 


‘Two tie wraps used por 
[e 


di ap wed por 
[n 


1Sineh plastic eap shown in 
Fue bé 


Je OD х YID x Linch 
length of uber tubing 
(see Figure 404) 


1inch О іла for holding 
he bafe in plac per 
Figure soe 


12 VDC, 15-атр adapter 
Sor five impe 


pe 12s 
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ELECTRONICS 


BRAIN 
CONTROL 


We are learning more about 


our gray-matter computers 


BY L, GEORGE LAWRENCE 


т 15 TIME that we closely examined 
brain cont mew that scientists ae 
tively seeking to unravel the mysteries 
that эшш that miniature hivelectrie giant 


tthe, bum bra. Elements ol 
тан control сап alid be fund in ni 
collision radar technology solving Mrd 
Te м aloo heen обе thal by 
pumpi йена range of 
Бете mian he, sage 
can sunt without ising thei 


Much remains to be done 
and sift out concealed fact. W 
very itle about the йо 
events that take place in the bra 
Synaptic ажар How c 
Tove, will, and character? Does uncontrolled 
electromagnetic pollution айын the 
These yest 
answered аз scientists delve deeper aud 
deeper ino the human brain with the help 
of dectronic Е 


to correlate 
sil know 
t coding 


and other s remain to be 


What is the Brain? The theory that the 
brain is a true electronic machine has often 
been proposed. To a point, the theory i 
true. As Dr. Wilder Penfield demonstrated 
some years ago, the electrical stimulation of. 
brain ‘tissue during skull surgery trig 


acid вань recalls of past events in 
patients. The patient hears 
Complete increments of trie He experiences 
all in correct sequence 

But consider Fig. 1. Studies are enor 
пошу complicated. by the fact that the 


sees and 


buman brain contains an estimated 10 
billion nerve cells called “neurons” and an 
other 100 billion of a second type called 


quencies? 
Such questions guide us into the subject 
of “synaptic” transmission. The term "sy 
пари? is derived from the Greek phrase 
to clasp’ and was introduced in 1807 by 


а Dr, Sherrington who weed it to describe 
the junctional region between two nerve 
vells. Tn many cases there is а gap or clef 


Y synapse ia real physical foit.) 
One big neuron might have on ls surface 
as many as 1000 points of contact упа" 
tie knobs) with other neurons. When the 
latter ate stimulated, some of the millions 
of ribonucleicacid (RNA) molecules inside 
them give orders to the gal cole to mano 


facture new proteins, The nature and pat- 
term of these proteins contain am Imprint 
of something that has been perceived and 
prend gives rise to а molecular “en 
Eug 

"We also find electrical dipoles in synaptic 
mechanisms which, when oriented and ar- 
ranged Ina large array, apparently can pro- 
{Ince an electric Sed strong enough to drive 
positive lon over the Jonction barrier ol 
he postsynaptic membrane (in à manner 
similar to that in a transistor) and thereby 
inate excitation or produce depolarization 
So, ome comes to belove that the nature of 
Зарю transmision is essentially electrical 
TO К mediated by electrical or chemical 
transmitters 

‘By inference, then, the possibility arises 
of aman brain contol by electromagnetic 
forces directed at i fom the outside. I 
such radiations cam be suitably coded to 
Ж a synchronous response in the neuron- 
Synaptic. complex, the brain wil trigger 
тооло functions which, i tum, cause man 
Or animal to ехе а programmed act. 
Here we have some fascinating experiments 
Sha Vd geat hopes or c imet 
tue 

Та the care of hearing, for example, we 
have been taught that our auditory system 
can respond only to acoustic energy. THs 
"lr i far from correct, Experiments con- 


(0 


aos сад vcro 


bist betes rdi ie i 
Gre rne а дыз deni ыд 
EU E xe 
E pe тать 
notes 
p eee асты 
c UE es 
ppt caecis 
zb piam 
NOE CI 

p ка шы се 
FEE ыу ыст 
podes ыш 
DE D ле, 


Fig. 1. Neuron/synaptie mechanism in the human nervous system. 
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is now being used to deal with the problem 
S ade geting inthe way of ut Dying 
йа. The ea о trigger Ang bids 
Tor а whole Bock) brat nto moter fane. 
tions to initiate collision avoidance by hav. 
ing the birds) veer өй the fight path o 
the plane. This aa of research was big 
ere iy he staggering incidence of plane? 
Vd collisions tat sesuk im equipment 
damage estimated to be i the millón: of 
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Fig. 2. Microwave susceptance area in brain. 


dolls each year and the human lives that 
continue to be lom ara result of sich 
Collisions. 

The work being cared out by the Na- 
tional Research Council of Camada bears 
much promise im bird-brain control. The 
NRCs test system takes the form of à ear 
cse of bid cages containing live chickens, 
(Fig. 3) Only one of the many cones su 
pended above the cages contains a miero. 
Fave antenna, The progam, headed by 
Dr Alan Tanner, aims to evolve microwave 
brain-control systems that wil have the 
greatest possible eect оп birds while at 
{е same tine deploying the Teast amount 

When exposed to microwave radiation, 
binds n general exhibit escape reactions 
This fact became clear during World War 
П. Investigators also found that im each 
case he microwave Bell through which 
Vids were fying was af very low intensity 
ip Tow in UTE 
and escape reactions onthe basis of heat 
generted in the animale’ bodies. 

Diferent species of birds have diferent 
behavioral pattems. In the laboratory, а 
fow second ir e me ol en 
been initiated, the given binds wing outside 
the feld of radiation became collapsed. and 
the opposite wing became extended. Simi- 
Jar pnomen were observed with the lege 
Sometimes the birds heeled over to the 
outside of the held. Tn the taming reaction, 
the outer side of the bird becomes para 
lyzed. In short, the microwave beam ter. 
acts with the nervous system of the lest 
birds, Seagulls and pigeons reacted similari, 


the gulls are more inclined to initi- 
i. 

Ir 5 interesting to note that a bird's 
feathers appear to play а much greater role 
im the sensory complex than has been real 
ized before. Defeathered chickens, for ех 
ample, give litle ог no reactions to micro- 

е elds until the twelfth day, at which 
time new feathers start to grow and tips 
protrude from the surface of the skin. In 
the ease of fully feathered chickens whose 
tail feathers were exposed to microwave 
radiation, the binds immediately ceased es- 
ploration of their cages and exhibited 
mounting signs of distress after a 
100 seconds. When the micro 
was switched of, the birds responded by 
Hating their body feathers and active 


‘anadians believe that the physical 
properties of quill tissue particularly the 
piezoelectric properties that are fundamental 
10 living tissue_suggest mechanisms that 
have heretofore been overlooked. However, 
work carried on by Dr. Tanner and his stall 
as well as research conducted elsewhere 
should in time yield a microwave beam of 
the proper wavelength and modulation to 
cause binds to activate collision avoidance 
with all possible haste, 


Brain-Wave Detection. Some 40-249 years 
ago, university professor F. Cuzzamill 


stated publishin 
шато detection and implied that he 
кы detected ada from hed, Av 
shown in Fig 4, he placed subjects in a 
Shielded roon (or Faraday cage), emanated 
Sb radiowaves through their heads, and 
‘aimed to have recorded “heat frequencies 
Obtained with an untuned receiver consisting 
of a galona crystal or diode tube, а fed 
арас, an antenna, and a sensitive light 
team galvanometer. 

The trouble is that Cazzamalli never 
mentioned transmitter power in his some- 
What unprofessional papers. His oscillograms 
meant № show variations of the “beat 
When his subjects were emotionally aroused 
or engaged m creative. tasks when they 
Sere i the Faraday cage. Later, he told an 
astounded world that his subjects would 
hallucinate when under the influence of his 
вет telegralica, ts frequency being 
about 300 MHZ at the time. 

"Tom Jaski, a noted science writer and 
engineer, duplicated. some of Cazzamallis 
work with а modern low-power oscillator 
that was swept Irom 300 Mz to 600 MI 
His subjects could not see the dial. They 
were td to sound off as soon as they felt 
Something unusual. At a certain frequency 
range virying between 380 МН and 500 
Ме subjects repeatedly indicated 
points with exact accuracy in as many аз 
Td out of 15 tras. AL these “individual” 


Fig. 3. Microwave test carousel to determine reactions in lve birds. Only one cone 
is activo; all others are dummies. (Courtesy National Research Council of Canada) 
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Fig. 4. Cazzomall's brainwave detector 


frequencies, the same subjects announced 
И sensations im 
the Main тра inthe eas, and an odd 
desire to bite the experimenters The oni 
мог output power was only а fev mil 
vatis, while the oscilator sc vas locate 
Several feet away rom the subjects 


The Conclusions. Considering the ingredi 
ens ofthe few sample dscusion prezntd 
above, it appears that both human amd 
сом have brains sente to rf energy 
‘The correlating mechanisms are oily = 
perfectly known, but they apparently те 
Fide within the neuron-synaptie complex 
Nor wil we know how this эшкере 
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lustrated here. 


of some years ago is 


sects oer longevity without proceeding 
wha great deal mare researc 

Just How electromagnetic radiation affects 
ош social structure Ваз ed o а great deal 
of speculation in Бо ран. For example, the 
inte Te Glam omes id that rf 
energy allows he id, or рае brain, to 
Vie control over human ais, Such com 
ideas might open а Pendonis boc 
when applied to sm explanation of ош 
Sharply Жетен crime nter and decine 
Seul dn бешге жету pel 
ош environment, f would serve ш wel 
"nce and for all to discover what adverse 
Жов, аву, it wil have on ош Ives Ф 
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Foreword 


People the world over are beginning to realize that 
a clean environment and a strong economy are two 
sides of the same coin. This realization, together 
with some ingenuity, will help to drive the next 
industrial revolution. We will see the creation of 
new environmentally friendly industries and 
buildings. We will set the foundations of a 
sustainable future. 


Everyone can contribute to the global effort to 
reduce carbon emissions. By getting going we can 
make improvements in both our environment and 
our quality of life. New ideas and projects are 
emerging every day, including some of the 
technologies you will read about in this book. 
With more people reading and experimenting 
along these lines, we will see broader support for 
change at the individual and social levels. Many 
people want to make this change and start real 
progress on the road to a sustainable and 
prosperous society. 

While I was Prime Minister, the Canadian 
government started the long road with Project 
Green. We need to make strides now down that 
road towards getting useful environmentally friendly 
technologies into the hands of all Canadians. 


As Jamil mentions, neither politics nor technology 
alone will, in the end, be sufficient to meet the 
enormous challenges that our changing climate 
will pose. 

Innovation and the commitment of millions of 
Canadians, the inventiveness of many so-called 
"evil geniuses” working away in labs and shops— 
that is what will make it possible to come out 
ahead and even more prosperous. But we do need 
to get serious about this now. Climate change is 
опе of the biggest challenges humankind has ever 
faced. It challenges us to work together as a planet 
and as a nation as never before. But we need to 
make light work with millions of hands. We all 
need to get interested in seeing what can be. 
achieved in our own households and businesses. 
Each of us needs to start somewhere getting on the 
road to a sustainable lifestyle, and there is 
something in this book for all. [hope you enjoy 
the book as much as I have, 


‘The Right Honourable Paul Martin PC 


Former Prime Minister of Canada 
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Introduction 


The environment 


During the last couple of years, the environment has 
become a popular topic in the media, In particular, 
global climate change has been receiving increased 
attention, due to the mounting evidence that its impact 
will be global and could be severe—even catastrophic — 
if mitigating action is not taken quickly 


In the past, topics such as acid rain have received a 
lot of attention, This in tum spurred action to address 
the problem, and while the problem hasn't been solved, 
alot has been done to address it over the years. The 
current media focus on climate change may lead to the 
same kind of increased action, helping to avoid some of 
its most severe impacts. 


Climate change 


According to scientists, the warming of the climate. 
known as global climate change, is now unequivocal. 
Iris increasingly clear that much of this warming is the 
result of human activity since the Industrial Revolution. 
Climate change results from the release of particular 
gases into the atmosphere, called "greenhouse gases” 
(often abbreviated GHGs); they act not unlike the glass 
‘on a greenhouse and trap the sun's heat on earth, These 
gases exist naturally as part of systems in the earth's 
cycle and scientists estimate that the earth would be 
about 30°C colder than itis today if these gases did not 
exist. The same scientists also note that human activity 
‘over the past 100 years has led to a perceptible rise in 
global temperatures. In 2008, the news is filled with 
stories about northern ісе caps melting and glaciers 
receding, which are the result of the excess greenhouse 
gases that are emitted into the atmosphere as a result of 
human activity. 
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Figure ld Molecular structure of methane (CH) 
а powerful greenhouse gas. 


“The major greenhouse gases include methane 
(scientifically notated as CH, meaning one atom of 
carbon and four atoms of hydrogen bonded together in a 
Single molecule of methane-see Figure 1-1), nitrogen 
‘oxides (NO,—one nitrogen atom and one or more 
‘oxygen atoms), water vapor (H,O-two hydrogen atoms 
and one oxygen atom) and carbon dioxide (СО ее 
Figure 1-2). Moreover, there are a number of entirely 
human-made greenhouse gases in the atmosphere, such 
as the halocarbons and other chlorine- and bromine- 
containing substances. These gases are emitted in varying 
amounts through all sorts of natural and human 
activities; the largest single human source isthe 


Figure 12 
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Molecular structure of carbon dioxide 


bumîng of fossil fuels. These are currently our prime 


of energy. and include coal, gasoline and 
diesel fuels, and natural gas. We use them to heat our 
homes, power our cars, and in giant power stations 
that provide the electricity needed to power our 
electronics. 


The problem 


The problem with releasing too many GHGs into the 
atmosphere i that when the gas rises into the 
atmosphere it creates а sort of heat blanket, as we 
mentioned. The effect has been likened to what happens. 
inside а greenhouse—where the glass walls trap the sun's 
heat—but in this case the greenhouse is the entre planet. 
Since the earth isan extremely complicated system, 
this doesn’t necessarily mean warmer temperatures 
everywhere in the world, but that the earth's average 
temperature will rise, causing an increase in extreme 
weather events and potentially drastic changes to 
weather patterns such as droughts and hurricanes. 

Recent scientific reports have shown thatthe 
projected impacts of climate change could be quite 
severe, Some expected changes include: 
^o shrinking Arctic and Antarctic sea ice 
= more frequent heat waves 
+ more intense tropical cyclones (typhoons and 

hurricanes) 

+ plant and animal extinctions 
^ increased flooding due to sea level rise 
^ increased drought. 

There are also sharp differences in how climate 
will affect people across regions: those in the 
weakest economic position are often the most 


chan 


vulnerable to climate change and are frequently the 
most susceptible to climate-related damages. 


Upsetting the balance 


The atmospheric balance is being upset by the extra 
amounts of carbon dioxide and other greenhouse gases 
being emitted into the atmosphere, largely as а result 

of human activity. Figure 1-3 shows, very generally, the 
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Figure L3 General rend in global emissions over 
the past century. Used with permission from Gavin 
Harper's Solar Energy Projects for the Evil Genius, 
McGraw-Hill, 2007. 


trend in our yearly emissions over the last century 
"The problem with the carbon dioxide that we are 
releasing into the atmosphere is that most of it comes 
from sources under the earth's crust (e .. oil), where it 
has been stored for billions of years. Before we humans 
started digging into the ground looking for this black 
flammable material, most people used wood and other 
sources that came from recently living things. Trees 
absorb carbon while they are growing, and when they 
are burnt the carbon that they release is carbon that was 
recently in the atmosphere to begin with, so itis a 
relatively short cycle. On the other hand, when we bum 
fossil fuels we release carbon into the atmosphere that 
has been stored away by the earth for billions of years. 
‘This extra carbon is causing the earth's temperature to 
rise, resulting in serious environmental impacts. 


So, what's to be done about it? 


Doing many things at once 


‘There have been several international agreements related 
to climate change. The most famous of these is the Kyoto 
Protocol (named for the Japanese city in which it was 
Signed), which committed all industrialized countries 
that signed on to collectively reduce their emissions 
below 1990 levels by the 2008-2012 period. While not 
all industrialized counties ratified the protocol, most 
notably the United States, and some countries that did 
ташу and com 


1o reductions are not on rack to meet 


their commitments, the Protocol i considered by many 


Water nesting 


Figure 1-4 
American's energy consumption pattern. 


A general idea of the average North 


1o be an important first step towards avoiding dangerous 
climate change. 

What else can be done, you might ask? Well, the truth 
is that each of us as individuals has been responsible for 
emitting several tons of GHGs in the atmosphere each and 
every year we've been alive. Figure 1-4 shows an 
approximate breakdown of how the average modern 
‘consumer uses energy. This gives us an idea of what 
areas of our life we should approach first, if we are 
serious about becoming green. We are each likely to 
feel the effects of changes to the climate, so it seems 
reasonable then that each of us should play a part in 
reducing and managing the changes to the climate. No 
sustainable change can take place unless we begin and. 
end at the individual level 


"There are a great many things that each of us as 
individuals can do, which can complement actions 
taken by our governments and the companies that 
support our lifestyle. We can start with small actions 
(Figure 1-5 is an example) to help us remember that 
we are concerned. These will be a start to becoming 


Lower your 
THERMOSTAT 


— 
5c 


and 
SAVE 10% 
оп your heating bill! 
Figure 1.5 Small actions to reduce energy are part of 
the solution, so long ax they don't distract from the 
larger changes that need to be made. 


green,” ora йе green, We will discus these 
simple options early on in the book, and then move on 
to looking at larger things we can do. Many simple 
actions, like installing energy-efficient showerheads or 
looking for local food producers, have groups that have 
formed around promoting these actions in their area. 
Readers could think about joining and supporting these 
aroups—and if there isn’t one operating where you live, 
perhaps starting one of your own. 


From small to 
consequential 


‘Small actions are just the beginning, and shouldn't 
distractus from the big picture. Getting enough 
environmentally friendly and efficient technology 
around us that will make a difference to the climate will 


require us to explore and install new technologies, like 
solar and wind energy. But, we also need to make good 
use of our existing technology and act on legislation 
that is relevant to technology, like feed-in tarifs or 
innovative bicycle policies 


The first section of the book concentrates on the 
smaller everyday actions that each of us can take to 
reduce our own emissions. We then move on to more in- 
depth projects, in hopes of providing the inductee into 
green living with an idea of where these litle actions 
are leading. Throughout, we try to acknowledge that 
technology does not exist in a vacuum, and is therefore 
only as good as society knows how to put it to use. 
Many of the countries that did sign up to the Kyoto 
Accord did so because they felt pressured by their 
citizens to react to what was commonly 
urgent issue. Ап important way in which individuals ean 
bring about change is through popular action designed 
to put political pressure on government representatives. 
In the United States, there are established methods of 
pressuring elected representatives, through elections or. 
lobbying representatives. There are also other, less 
established ways to get attention, such as those pictured 
în Figure 1-6. Getting involved with local environmental 


ived as an 


activism is a good way to let your government know 
that this is an important issue to you, and that their time 
in power may be dependent on how much they are 
paying attention to this issue 


Figure 6 
heard isto use any means at your disposal, including 
taking it to the streets 


Sometimes the only way to get your voice 


Never doubt that a small group of thoughtful 
committed citizens can change the world. Indeed, it's 
the only thing that ever has. 

Margaret Mead 
Corporations can also be pressured in th 
through campaigns that co 


way, 
sate the importance 
of this issue. Large and small companies have the 

ability to dramatically alter their behavior and choose 


less-polluting alternatives, but they often need 
incentives to do so. Sometimes this happens because of 
governments that set the regulations which det 
how they operate, and other tin 


s by customers who 
сап use their leverage (the threat to cease to buy 
products from a company) to effect changes. As the title 


of this section mentions, it is important to do many 
things at once, because it is unlikely that any one of 
these actions alone is going to meet the very severe 
challenges posed by a changing climate, Together they 


ıt have a chance. 


Lessons learned 


"The phenomenon of acid rain affected large parts of 
Canada and the United States, making headlines 
everywhere about 30 years ago, Acid rain is par 
result of the sulfur inthe fuel used in coal-fired 
electicity-generating stations across the с 
Released as sulfur dioxide (SO,) into the atmosphere 
When Били, it is transformed into sulfuric acid (1,80) 
While traveling over long distances in the air, and is then 


ya 


deposited as acid rain over large areas. Acid inthe тай 
reduced the ability of a variety of ivi 


ig organisms to 


Online Resources 


www.epa- goviregionLecolacidrait/bistory himl— 
the Environmental Protection Agency gives a good 

troduction to the problem of acid rain and some 
‘ofthe measures that have been useful in combating 
the problem. 


Because the problem of acid rain crossed state 
boundaries in the United States, the federal government 
passed а series of regulations that have changed the 

way all coal 
their atmospheric emissions. Through internat 


d power plants in the country deal with 
al 
s—among the first intemational environmental 
‘agreements ever—both Canada and the United States 
agreed to pollution reduction targets through the 
mandatory introduction of new technologies. The 
has prevented about 10 million tons of S 
from being released into the atmosphere by industrial 
electricity generators since it was signed. A common 


technology used to achieve this monumental 
ronmental feat is called flue gas desulfurization 
(EGS), which is prety neat. A wet scrubber type of 
FOS system uses a limestone slurry (think wet concret), 
injected into a tall reaction tower where a fan sucks the 
heated gases from the combustion process. The sulfur 


dioxide reacts with the limestone slurry and becomes 
calcium sulfate (CaSO,), which is no longer acidic 
and is useful for lots of chemical processes. Some power 
plants are now able to sell their calcium sulfate to 


‘other industries and recover some costs. 


So a dangerous pollutant is removed from the 
ys of our power plans in a useful and profitable 
form. Nice to know that not everything that helps the 
environment has to cost us money. The other important 
"ing to remember is that we had to know that sulfur 
was а problem in order to have something done about it. 
Most of us don’t think very much about how our car's 
engine works, but that might change as fuel becomes 
more expensive und harder to come by. Or, maybe, it 
will be because we become more aware of what 


di 


pollutants are coming out of our tailpipes. Other 


‘common acid rain cau 


ng emissions include nitrogen 
oxides (NO,), which are emitted by, among other things 
your ears. Because of similar legislation as that 
described above for power stations, most cars produced 

а the last decade came fitted with catalytic converters 
ıd other metals to reduce the 


that use platinum. 
‘emissions that contribute to acid r 


n. Catalytic 
‘converters have been implicated in slightly lower fuel 


economy, so there is a tradeoff. However, the result is 


still that what is coming out of the tailpipe of an old 
‘car probably has more pollutants than a newer car, 
regardless ofthe fuel consumption. 

What have we leamed? It is not just about what type 
of engine or prime mover is used to turn one type of 


another; it is important to be aware of the 
details. When burning wood in a fireplace, for instance, 
‘one might be tempted to feel good and green about 


using a renewable fuel. Many people will call using 


wood for heat carbon neutral, because the carbon being 
released by the wood was very recently taken out of the 
atmosphere (unlike the carbon contained in fossil fuels). 
But if wood is burnt in the absence of oxygen, a lot of 
ibat carbon-neutral carbon goes up the chimney as 
methane gas (СН) rather than carbon dioxide (СО), 
Which results from a complete burn in the presence of 
ке on methane, because 


oxygen. Let us focus for a 
itis a prety neat gas. 


Depending on how much methane is in a mixture and 


where it came from, it can have a lot of names. 
Probably the one most people are familiar with is 
tural gas? parts of North 
American cities as a home heating fuel, supplied 


" which is com 


through an underground pipe network, The natural gas 
supplied through these networks is almost universally a 
in the same wells as erude oil 
То some oilfield operators 
idered a waste product and vented directly 
into the atmosphere, until regulations stipulated thatthe 
gas should be flared—i.e., burnt like a torch. In parts of 
Alberta, Canada—where there are a large number of oil 
and gas deposits under development—it was possible to 


see flares scattered across the dark skies until recently. 
In many cases the gas is now captured and used, which 


is much better for the planet and better for us too, 


to what most people think, natural gas happens to be 


pretty clean in comparison with some of the other 


petroleum-based altematives. 


The deal with methane 


The problem with releasing methane gas into the 


atmosphere is that this particular gas has a really big 
impact on the greenhouse effect we discussed in the 
rst section of this chapter. The Intergovernmental 
Panel on Climate Change, possibly the most influential 
group of scientists around the world, estimates that 
methane gas has over 20 times the greenhouse 

effect of carbon dioxide in the atmosphere, 20 times! 
"That is really big, especially when you look at what 


oxide are composed of 
(see Figures 1-1 and 1-2). 

Note that in both methane and carbon dioxide, there 
is only one atom of carbon. Remember that methane has 
20 times the greenhouse potential of carbon dioxide. 
Now think back to the wood fireplace you have atthe 
cottage and ry to remember what the dampers do: they 
reduce the air supply. When there is less air reaching 
your wood fire, more methane is produced, The carbon 
that the tee absorbed during its lifetime was probably 
carbon dioxide, but by turning the fre down for the 


ıt you could be re-releasing that carbon. 
more dangerous form back into the atmosphere. 


Technology and society 


When companies and governments are pressured to 
change the amount of GHGs that they release for their 
activities, technology is oft 


seen as the most 


expedient and relevant way to make those changes: 
е switching to lower carbon-content fuels—from 
coal to natural gas (which contains less carbon and. 
other pollutants for each unit of useful energy it 
delivers). The social aspects of using energy, for 
example driving ess by choosing to use other modes 
(Such as biking, walking or taking the bus) for some 


trips, can be equally important 
Failing to adequately heed both social and 

technological aspects of technology use can result in 

unintended consequences. Because we ate trying to 


make fa 
оп the environmen 


Лу specific changes to our collective impact 


is necessary to be aware of 
both sides and not concentrate on either one too 
heavily. 


For example, a more efficient car is only better for 
the environment if the person driving it continues to 
drive the same amount as they did before the fuel 
savings. Consider a person who was driving 100 km per 
week and spending $50 on fuel, who buys a new fuel- 
efficient car that allows them to travel 150 km on the 
amount of fuel. The environment only benefits if 
that person continues to drive 100 km a week (saving 
money on fuel) rather than starting to drive 150 km a 
Week because they can now afford it. Similarly, a more 
efficient furnace only benefits the environment if the 
occupants of the building don't use the fuel savings to 


raise the temperature during the winter. 


Starting now 


So, while this book's focus is nominally on the 
technologies that can help you to reduce your 
emissions, it is important to realize that technology 


alone is not sufficient. Neither are legislation or social 
action likely to be enough on their own, but together, by 
doing many things at once, we might just start to make 
a significant impact. So, tum down the thermostat, put 
(on a sweater, ride your bike back from the store, and 
then settle in о read the rest of this book by an energy- 
efficient light bulb, But if you don’t have an energy- 
efficient light bulb handy, and your bike has а flat, don't 
panic. You would not be the first to have faced thi 
problem, and it only takes a little evil genius to 
going, so keep reading and we'll get there together. 


Transportation 


Getting about 


‘Transportation accounts for about half of the energy 
‘consumed by the typical North Amer 
I we are serious about reduci 


san household. 


ig our energy consumption 
and doing something about this climate change 


thing, we are going to have to do something about our 
iransportation-reated energy consumption. This is one of 
those things that is going to involve more than just a 
‘change in technology, like a hybrid or even hydrogen fuel 
cell. In addition, we also need to become smarter both 
about how we as individuals travel, and how we as a 
society accommodate different types of travel in general 
‘Consideration of this large chunk of emissions is far too 
‘often shied away from by otherwise environmentally 


conscious people, because the scale of change required 
seems to boggle some minds. И need not be so. 

‘Think about how you got this book. You may have 
traveled to a bookstore to buy it, perhaps you drove. 
‘Could you have walked instead? Why not? In too. 
‘eases the answer is because the distances are too great. 
‘This is particularly rue in suburban and rural areas of 


У 


the county. The widespread and growing use of the 
automobile for the past 50 or so years has closed what 
were once small but thriving rural and suburban 


‘commercial centers and increased the distance between 


locations people frequent, such as their home, office, 
and shopping centers. When there is not an alternative 
1o a car available for people to use to reach those 
locations, a condition of automobile dependence is 


created, The alternative is to increase density and have 


those common locations we all visit spaced closer 
together (see Figure 2-1). Urban centers, by their 
have a greater concentration of people and services, and 
people who live in such centers might have had a 
greater chance to buy this book from a store they 
walked to. 


Figure 2-1 This scene from the busy metropolis of 
Istanbul shows what transportation options in an urban 
center look like: trains, cars, and pedestrians, 


Green cities 


Studies that looked at individual energy consumption 
patterns have found that the typical urban (living in a 
high-density city) dweller’ energy consumption is far 
below his suburban or rural counterpart The efficiencies 
in living in urban centers come from many areas, 
including transportation. Having many people on a train 


is far more efficient than having many cars on the road 
(ee Figure 2-2), and having shops and houses close 
together means that people don't have to travel so far in 
the first place. This flies in the face of my early 
exposure to what being an environmentally conscious. 
person meant, Like ildren, our family 
spent the summers camping in the national and 
provincial parks. We lived in tents, with bu 
‘our own water to the campsite, went fishi 
enjoyed the great outdoors. When I star 


Figure 2.2 Stuck in тас? Think about whether you 
really needed to make the trip. Reducing our car travel 


is more important than improving the emissions of 
individual vehicles in order to reduce scenes like this. 


others, found a connection between my experiences in 
mature and this idea of an environment that should be 
protected. However, living in, playing in, and even 


seeing places where nature abounds, in the forest and. 


the periphery of urban centers, can have particularly 
large impacts on our transportation-related energy 
consumption. 


Tip 


‘You don't have to hug a tree to be green: urban 


centers may not get all the credit they deserve for 
being 


environmentally friendly places to live. 


Benefits i 


clude lower transportation emissions, as 
well as lower 


ucture and service costs, and 
lower heating costs because heat radiates between 
buildings and apartments 


Ifthe scientists аге right, reducing the amount of 
carbon that we emit into the atmosphere should be the 
top priority for modern societies. If we do not manage 


1o reduce the concentration of greenhouse gases in our 


atmosphere soon, we may one day face the prospect of 
runaway climate change. Scientists speculate that when 
a certain concentration of CO; in the atmospl 


reached, the rising heat of the planet will lead to more 


heattrapping gases being released from natural 
sources. This creates a sort of feedback loop in the 
climate that kicks in after a certain tipping point. 
Such a feedback loop would decimate most of the 
life on the planet, along with the majority of us. So, 
While I enjoy the forests and the parks, I think twice. 
bout going to drive there, alone in my car, for the 
weekend, That is certainly part of being smart about 
iransportation and a start on the road to becoming 
Anyone today could have ordered the book online 
and had it delivered, potentially saving a trip for you, 
but also possibly helping to create a more efficient 
distribution system. Retail stores aren't always the 
most efficient way of keeping a large warehouse of 
products in terms of energy consumption. Often, 
retail stores need to be located near to customers, 
With good transportation access, while warehouses 
can be located in more inconvenient locations. 
Sending goods directly from warehouses in regular 
Shipments can at times be more efficient than sending 
goods to a store first to be collected. But that would 
have meant your knowing about it, or finding it 
before hand, rather than just stumbling across it on 
the shelves, I think this is an example of the social 
side to sustainability, which is the foundation of this 
whole "green" thing. Sustainable development 


proposes that we should give equal consideration to 
social, economic, and environmental aspects of 
everything (Figure 2-3). It tries to stand in contrast 
to everyday development, which is often concerned 
solely with the economic aspects and tends to 

miss the others. 


Environment 


Society Economy 


Figure 2-3. The concept of sustainable development, 


Project 1: Estimating Your Existing Transportation 
Related Emissions 


You will need 


‘© Travel by plane—start with an estimate of 500 g 
(about 1.1 1b) of CO; equivalent per person per 
mile traveled (around 300 g or 0.7 Ib per km). 
Emissions from airplanes are con 


because many people believe that emissions 
‘made high in the atmosphere have a greater 
effect than emissions at ground level This 
effectis called radiative forcing and is thought 
to multiply the effect of emissions by a factor 
of 2 or more, Emissions from short flights 
(ike short car rides) are also considered more 
polluting and less efficient. OF course the 


actual emissions from your flight will depend 
оп things beyond your control (ike how many 
people are on the flight), but this ballpark 

re will get us started. 


+ A pen and paper. 
® A calculator, maybe. 
Steps 
1. This good idea to find out where we are now, so 
that we know that we got somewhere, when we get 
there. Start by taking account of all the travel that 
you do. Note the distance you travel and the 
frequency of your trips, as well as what mode 
‘of transport you use (how you travel). The 
following list might help: 
‘+ Travel to office or school __ miles per week, 
by 
© Travel for groceries miles per week, 
Lu 
^ Travel for entertainment __ miles per week, 
у 
^ Travel for vacations miles per week, 
by 


Next, use these very rough estimates (or research 
your own) to assign emission factors to your 
current travel habits: 


> Travel by mid-large-sized gasoline- powered. 
passenger си —500 g (1.1 Ib) of COs 
‘equivalent per mile traveled (or around 300 g 
or 0.7 Ib per km). These are rounded up to try 
1o get an easy number. Variation can be large: 
e.g., an efficient car could be as low as 200 g 
per mile (-125 g per km). If you have a smaller 
си, you could adjust this to beter reflect your 
‘circumstances. The emissions figure is for the 
car, so if you travel with one or more 


passengers for many trips, you could reduce the 


number proporti 


ally for those trips. 


Tip 


Use the following conversion fi 


res when looking 
up emissions data for your particular vehicle: 

16 kn 
11b (pot 


(kilometers) = 1 mile; 
d) = 454 


© Bus and train ravel—100 g (0.2 Ib) pe 
Yan) of bus or train travel 
rounded up. This also depends on 


nile 


several factors beyond your control, such as 
how full dhe bus is and what fuel the locality 
you live in has decided to use. For example 

the city of Calgary, Canada powers its urban 
train system entirely through wind power, 

so it would not have direct emissions associated 
with it I you take a boat or ferry on а regular 
basis, you could use this factor as a rough 


+ Walking and cycling have very few emissi 
associated with them, so it is safe to leave 
them out from the carbon impact calculations. 
They create а large number of social, healt 
and environmental benefits though, so don't 
forget them. 

Next, add up all of the travel you do for various 

reasons, by each mode of transport. As an example, 

тегу look at а person who travels 20 miles roundtrip 
to work 5 days a week, but does their grocery 
shopping locally and only goes to the movie theater 

5 miles away for entertainment once a week, sharing 

a ride with a friend. Assume also that the person 

takes two yearly vacations on а long-haul flight — 

assume these are 2000 miles (3200 km) each 

Way—and six short flights for work—estimated at 

1000 miles (1600 km) each way—per year. The 

weekly travel total looks something like this: 


= Car trips: 100 miles for work (5 days x 20 miles 
per day) + 5 miles for entertainment (10 miles? 
2 passengers) = 105 miles of weekly driving- 


(four flights x 2000 
12,000 miles in short flights (12 x 1000 miles 
each) = 20,000 miles of airplane emissions per 
year. Divide by 52 weeks in the year to get a 
figure of 384 miles of weekly (equivalent) 
airplane-related travel emissions. 


* No walking or cycling emissions from. 
collecting groceries. 


> No bus or train emissions. 


Finally, multiply your weekly travel emissi 
totals by the emissions conversion figures 
2 Car trips: 105 miles per week x 500 g/mile = 
52,500 g of CO; equivalent per week. Divide 
by 1000 for kilograms and multiply by 52 weeks 
for а yearly estimate of 2730 kg of CO; from 
car travel 
+ Plane trips: 384 miles per week equivalent 
ог 20.000 miles per year multiplied by the 


500 g/mile figure (ignore radiative forcing for 
the moment) results in 10,000 kg of СО; from 
air travel per уем. 


‘+ Find the yearly total of your car and plane 
emissions: 10,000 kg + 2730 kg = 12,730 kg CO; 
‘© No emissions from other modes. In our 
example, the yearly total of 12,730 kg is nearly 
four-fifths air travel (from eight flights) and 
‘one-fifth саг travel (over 90% is travel to and 
from work) 
5. Think twice before driving to the store next 
time, and three times before heading for the 
airport. Being green 


joes not necessarily mean not 
flying, but it does mean being conscious of these 
things, and adjusting your behavior where 


possible. 


Locked-in 


Iiis common for people who own a car to use it for the 
vast majority of their activities. Part of the reason Гог 
this is economic, because once the cost of purchasi 


and insuring a car for your exclusive use has been paid 
for, the increased cost to you of using a car for the 
minute-long drive to the store is very small. Among the 
problems from a pollution perspective is that short trips 
by car tend to have the highest emissions of all trips, 
and make up almost three-quarters of all car trips in 
North America. Cars run more efficiently and have 
fewer emissions when they are warm, but using a car 
Tor short trips (less than about 5 km or 3 miles) doesn't 
give it the chance to warm up. The economic reality of 
‘owning a car tends to work against its most efficient 


use, but if gas prices rise, we may see that change. 
Car clubs are another way of changing the financial 
incentive to take short trips, because they tend to 
charge a per kilometer (or per mile) charge that reflects 


all of the costs that go into running а car while the 
member is using it. Car clubs can have their own 

host of problems and are not suitable for everyone, but 
they are one alternative, among many, to the personal 
bile 


auton 


Project 2: Finding Another Way Around 


Reducing our collective emissions is going to involve 
a lot of creative thinking. This project challenges 
readers to try a new way of getting around their city, 
Maybe this means taking the bus into 
work one day, or taking your bike to the store, or 
maybe taking the extra time to walk with your kids to 


without a c 


school, What is important for this project is for readers 
to understand that there are very often several 


alternatives to taking a c 


There are certainly times 
When it is necessary, and these will be different to 
‘everyone, but it is far too easy (and common) for 
complacency to become the dominant motive behind 
short car trips. 


You will need 


= Aday to ty something new. Try to make it a day 
ibat is not stressful in its own right. Communicate 


1o those around you (your boss, family, etc.) what 
you are trying and why. Ask them to support you by 


being understandi 
clockwork the first time. 


not go like 


Maps of the bus routes in your area, ог possibly 
maps of walking and cycling routes from your 
home to office, school or the shops. You may be 
surprised to find that there are cycling and walking 
routes that, though not necessarily direct, would 
allow non-automobile traffic to travel in relative 
comfort and undisturbed by the air and noise 
pollution of automobiles. Often these paths are not 


obvious to accustomed drivers, so be prepared to do 
a little bit of looking around. Talk to others in your 


area, as many trails and networks in cities and the 


suburbs are informal routes rather than designated 
cycle paths. These follow quieter streets and alleys 
rather than riding alongside traffic and can be safer 
for the inexperienced biker. 

‘© If there are no non-automobile alternatives, try 
carpooling. See if you can find others in your 
neighborhood and community making similar 


journeys to yourself and try to combine trips. You 
could save money and make a new friend. 

= A pen and paper (to record and later communicate 
your experiences): а computer could work 
equally well. 
Appropriate tools for your new travel jour 
drink and char 
work; maybe a magazine if you are taking the bus 
or train for the first time (you'll be surprised how 


уа 
se of clothes if you are riding to 


much time you have if you're not driving). 

‘© If you don’t drive, maybe you Пу. Think hard about 
Whether you could take a bus or train, or avoid the 
tsp altogether. Because airplanes 

reat distances in a short time, flying has some of the 

highest per trip emissions of all forms of ravel, even 


able to cover 


though people only tend to take a few flights per year. 


Steps 

1. Take it slow. Assess your options and their relative 
benefits before deciding one way or another. There 
might be à bus route you don’t know of, a cycle 
path that goes to the door of your office, ога 
neighbor driving by your office everyday 


2. Ifyou don’t succeed at first, ry again, then try 
something else. If there are no buses near you, 
perhaps you could drive part of the way, or start 
talking to the local government and transit providers 

to see why there is not transit and whether that 
could change. If the weather is a problem for the 
prospective cyclist, look at later projects in this 
book, where we build weather protection for 
human-powered vehicles 

3. Try your new mode one day per week to start. 

When that becomes a hal 
things. Remember to move onto bigger things: it 
сап be easy to become complacent after starti 


t, move onto bigger 


ride your bike once a week in the summer. That is a 


start, but not a solution. 


4. Once you have a rout 


that better reflects your 
ng a renewed effort at estimating 
sions. You could be 


concerns, try mab 
your personal carbon em 
Surprised at how much you have reduced them 


Without introducing hardly any “new” technology 
at al 


DIY or nat, just get it done 


When I was 11 years old, I got my first new bike for my 
birthday. It was a white BMX bike and it worked perfectly 
from the day I got it, ший it was stolen not long after. I 
didn't get to go back for another new bike, but instead 
Went to where our family had always purchased our bikes: 
the City of Edmonton police auction. The police auction 
sold all varieties of bikes that had been found abandoned 
in the city or confiscated for whatever reason, The bikes 
жеге never in very good shape, and always needed some 
repairs before I could ride them. As a young evil genius, 

T thought this was half the fun. My dad would take us 
down to the Edmonton Bicycle Commuters Club, where 
II yearly membership fee we could use their 
wonderful bike garage and get advice from expert bike 
mechanics on how to fix your own bike. Yep, this was 
(and still is) a place where people can come to fix their 
‘own bikes, rather than have someone else до it for them. 
"The skills T learnt there have been some of the most 
valuable of my life, and T have consistently been 
astonished that not everyone in the world has had the 


fora sm 


experience of straightening a bent frame, nevermind fixing 
a flat tire on their bicycle 


I get the same sort of astonishment when I see the 
number of bicycles in various states of disrepair sitting 
in people's back yards. It occurs to me when 1 start to 
talk to people that even basic bicycle mechanic skills 
are not commonly available. If we are going to start 
using bicycles more often, something needs to be done 
‘about that, Which doesn’t mean that everyone should be 
able to swap a rear derailleur in 40 seco 
because the reality of going on longer-distance bike 


rides with experienced cyclists is that not all of them. 
can fix а fat tire either. Some people in larger centers 
have realized that cyclists are not mechanics, and are 


reacting. For example, a group of Torontonians is 
(or at least were) offering a sort of emergency bike-side 
assistance for city riders. For a small fe, they are 
dispatched by a phone call, with tools to repair your 
bike, and a trailer to tow it away if they can't fix it right 
away. This eliminates the inconvenience of bicycle 
maintenance for those who are les technically 
proficient, and is a tremendous step on the road to 
getting more people riding their bicycles, For the real 
evil genius, I don't expect technical proficiency to be an 


issue, but a few hints and notes on what to do couldn't 
hurt. This is, after all the first step in getting the most 
efficient vehicle on the road moving. And possibly, the 
start of a series of emergency bicycle repair services 


across the country (wink-wink, nudge-nudge). 


Project 3: Flat Isn't Phat 


You will need 


= A flat tire on your favori 


bicycle (or 


of your best friend's, your uncle's or ite 
sister's). 

«= A deluxe patch kit from your local bike store 
that contains at minimum the following parts 


(see Figure 2-4 for details of what you are 
looking for) 


= three plastic tire irons (yes, you should actually use 
iron tire irons, but they are getting harder to find) 


^ rubber patches of various sizes 
= rubber cement 


‘= small metal scraping tool 


Figure 2-4 A npical deluxe bicycle tube repair kt 


‘© A bucket (or sink) filled with water 


> A bicycle air pump. 


Steps 


1. The first thing to do is to flip your bike upside down. 
(oe raise the tire if it is a three or more-wheel vehicle). 
For a bicycle, this avoids scratching the rims on the 
ground once you take the Ше off, and makes the bike 
relatively stable while you work on the flat tire. 

2. Мем, gently push the tire back from the rim at 
‘one point. 

3. Using the end of the tire iron that has the bend in it 
already (see Figure 2-5; not the end with the hook), 
push the tire fist away from the rim (toward the far 
edge) then lift up (see Figure 2-6). 

4, You should be able to pull the tire far enough over 
the rim to enable you to hook the other end of 
the tire iron to one of the spokes (see Figure 2-7). 
Hook it there and leave it. 

5. Next, take a second tire iron and do the same 
thing about 15 cm (6 inches) along the rim 
(sce Figure 2-8). If it is tight, try closer to the 
first tire iron, but as far apart as you can manage. 
The two tire irons should both be pulling the 
lire over the edge of the rim. 


Figure 2-5 Detail ofa common tire iron (now made. 
ош of plastic), showing the end (pointing down) that 
interacts with the tire. 


6. Use the third tire iron in the same manner on one 
side of the other two irons, about the same distance 
away as before. Using three tire irons is best: if you 
ошу have two and itis not a tight tire, it is often 
possible to remove one of the two tire ions and insert 
ita te further along without the tire sliding back 
‘onto the rim. You may also be able to simply slide the 
second tire iron along to the rim to free the tire. 

7. When you insert the third tire iron, the middle one 
should start to become free of the rim. 


Figure 2-6 Pushing the flat end of the tire iron under 
the edge of the tire. 


Figure 2-7 Hook the tire iron to the spokes once the 
flat side is inserted under the ше. 


S. Pick it up and inser it under the edge of the tire 
further along the rim from either of the other two. 
Now the tire should be loose e 


that you сап 
ide the tire iron around the entire rim and pull one 
edge of the tire off (see Figure 2-9). 


Figure 2.8 Insert a second tire iron; then, slide it 
along the rim to free one edge of the tire. 


Figure 2-9 Pull the tire back to reveal the inner tube. 


9, Reach into the tire and feel the inner tube, find the 
0) and gently pull it out of the 
hen you ean remove the tube from 
ure 2-11). There is no need to 


half on (unless in the case pictured, your 
bicycle is actually а recumbent tricycle, shown in 
more detail in a later chapter). 


Figure 2-10 Detail of the valve: push it back into the 
rim before trying to remove the inner tube. 


Figure 2-Й Pull the inner tube from the tire. 


10. Your inner tube won't be completely free of the 
bike unless you took the wheel off. The front or 
rear fork will keep it attached, but you should be 


able to fix it without removing the wheel from the 
frame. 
11. With your air pump, fil the inner tube with a small 
cof air, ший the tube gets its circular shape 
back (see Figure 2-12). You don't want to put too 


Figure 22. Filling air into the inner tube with a 


hand pump. 


th 


indicate where there is a leak. Mark the spot once 
you find й, 


much 


in or it will get hard to maneuver the tube 
while it is still attached to the bike. 

12. Run your hand around the inner tube to see if you 
y air leaks. If you do, make a note of the 
location by keeping your thumb on it. Keep 

checking to see if there are more leaks. 


can feel 


13. Ifyou don't find any air leaks with your hand, grab 
the bucket of water and put the tube (bit by bit) into 
the bucket (or a sink, see Figure 2-13). If you see 
any bubbles coming out of the tube, you have found 
your leak! 

14. Keep track of the hole with your thumb and dry the 
inner tube a bit. Scrape the area around your puncture. 
With the metal tool provided (see Figure 2-14). This 
leans the area and gives the rubber сеп 

be too rough because 

you could create another puncture. 


something to grip onto. Don 


15. Find a patch that is big enough to completely 


cover the puncture and peel the plastic covering 


16. Apply some rubber cement to the tube and to the 
underside of the patch (Figure 2-16) 

17. Wait a 
litle before your press the inner tube and patch 


ute forthe rubber cement to сше а 


together. 


Figure 2.14 Scrape the tube gently, to clean the 
surface and give the glue a rough area to adhere to. 

Be careful, as it is possible o create a bigger puncture 
at this stage. 


18. Place the patch onto the inner tube and press dow 
(Figure 2-17). If some of the rubber cement 
squeezes out the sides, spread it around with your 
thumb. Spread a little extra rubber cement around 
the edges of the patch to make sure that there are no 
air leaks out the sides. 


19. Let it dry for an hour or more (Figure 2-18). 
You can check the condition of your tire and rim 


while you are waiting. Look at the inside of the 


Your rim should have a thin strip of rubber 


Figure 245 Peel both sides of protective packaging 
off of the patch. Start by rolling the patch away from the 


aluminum backing at one corner and then peel 


diagonally to avoid tearing the patch. 


Figure 216 Apply some glue to the tube over the 
patch you previously scraped. 


upon which the tube sits. Oftentimes, punctures are 
caused by one of the spokes pressing thro 

rubber layer and poking through the tube. Repair or 
replace the rubber strip if it is damaged, and look 
‘objects in the rim and tire. 


this 


for other fore 


20. Once the inner tube is dry, you'll want to briefly fill 
it up with air and run it through the bucket to make 
sure you got all the leaks. 

21. Then, to begin putting your inner tube back onto the 
tim, line up the valve with the hole in the rim and 
push it through (Figure 2-19), 


Figure 2-17 Press the patch onto the inner tube and 


hold for a second. If some glue leaks out the sides, 
spread it around the edges and make sure they are 
securely stuck to the tube. The edge of the patch is 
а common place for leaks to reoccur 


23. When you get about three-quarters of the way around 


the rim, it might start to feel difficult to stretch the 
tire over the rim (Figure 2-21). You may be tempted 
to reach for the tire irons that were so handy when 
removing the tire, Don't do it! I is very easy to 
puncture your tube again when putting the tire on. 
24. Despite what you might think at this point, it is 
possible to put the tire back on without using 
tools. This is the safest and correct way to 
put a tire back on the rim. Grab the back-side 
ith the fingers of both hands and use 
tolling action to push the tire 
ийе by little. 


of the rim 


your thun 
back onto the rim (Figure 2- 


Figure 219 Feed the valve stem on the inner tube 
through the hole on the rim. 


Figure 2-20 Place the inner tube back into the tire. 


Just start at one end and keep working down 
until the entire tire has squeezed itself back on 
den 

25. Grab your air pump, fil up your tre (Figure 2-23), 
and test out your repair job. 


Figure 2-21 With the newly repaired inner tube 
inside, start pushing the tre back onto the rim. 


Figure 2:22 Use your thumbs in a rolling action to 
coax the last parts of the tire onto ће rim. No tools are 


needed at this point! 


Driving smart 


Reducing the amount that each of us travels, particularly 
by car and airplane, can go a long way towards usin 
energy efficiently. There are, however, many situations 
that today are too difficult to consider not using a 


vehicle for, particularly in the North Americ 


For this reason it is important to consider the efficiency 
of the vehicle(s) you drive. There are many things that 
affect how efficiently you use energy while driving. 

Occupa people there are in the car, is 


y, oF how m 


Figure 2-23 Fill the tire with air, and check the 
pressure (read on to the next project if you are unsure 


how to do this). 


obviously one of the most obvious ways of increasing 
the efficiency of fuel use around the world, There are 

simply far too many single-occupant vehicles traveling 
around our roads and highways today. Carrying four 

empty seats is simply not smart; try to fill them up 
when you can, Some cities encourage this by provi 
carpool lanes for higher-occupant vehicles. If these 


aren't in place in your city, ask why not? If your 
government representative can't answer your questions, 
ask a reporter. They may find a story in it, which will 
help bring the environment even more into the public 


domain and carpool lanes to your highway 


Project 4: Round and Round 


Just before you have a fll car rolling down the road, it 
is important to consider the state of your vehicle 
Questions you should ask about the state of your саг 
include: Has the car been maintained lately? Was the 
air filter and oil changed? Did I check the tire pressure? 


Do I even know where to find the correct information? 
Each of these details about your car can have a 
ificant effect on the fuel economy and performance 


of your vehicle. For example, studies show that about 


‘one in three v 


les on the road have at least one 


tire under inflated. One under-inflted tire has been 
shown to reduce fuel efficiency by up to 5%, but only 
takes a few minutes to correct. Poorly maintained 

tires will also cost more money in tire maintenance, 

and could be dangerous. Also, 5% of your fuel bill goes 
up in smoke because of too itle free air. That doesn't 
seem very ingenious to me, so checking your tine 
pressure once a week is highly recommended, If you 
don't know how to check your tire pressure nevermind 
Where to find the correct pressure to fill it o— you are 
not alone, 


You will need 


‘+ Your reading glasses (maybe even a magnifying glass). 
‘© A úire gauge and potentially an air pump (the one at 
your gas station will do). 


Steps 


1. The first step is to find the correct tire pressure for 
your vehicle. 


If you went to look at the tire itself, you are wrong, 
sorry Tires typically have the maximum safe 
pressure rating stamped on their side, This is not 
necessarily the appropriate pressure for your 
specifie vehicle. 


3. The correct tire pressure is typically found on a 
small metal sticker affixed to the frame on the 
ейде of the driver's side door (see Figure 2-24). 
Alternatively, look in your owner's manual. If that 
sounds like a lot of work, think about what five 
percent of your fuel bill could buy. 

4 Now that we know the correct pressure 
we're looking for, we can check each tire 
individually. Remove the dust cap [rom the valve 
stem and press the lire gauge flat onto the stem 
(see Figure 2-25), 


Figure 2-24 Location of the label on the inside of 
the car door, showing the correct tire pressure for 
the vehicle. 


5. the pressure indicates that the tire is Low, fi 
it by pressing the nozzle straight down onto the 
stem, just like we did with the pressure gauge. 
Some compressors require a handle to be pushed 
to start the ай. 


Figure 2-25 Using a tire gauge to check the correct. 
pressure 


Project 5: 


Real evil geniuses will know everything they can 
possibly do to increase the efficiency of their energy 
use, but sometimes even the most efficient of us can 


help but drive. There are, of course, heaps of other 
things that the average driver can do to squeeze ever 
more miles out of each gallon of gas. 


You will need 


® You (the driver) and a car. 


2 Some fuel in your car. 


Steps 


1. Tum your car off when you are not moving. 
Idling your car for more than 10 seconds wastes 
gas and gets you nowhere, The average car in 
North America idles for about 10 minutes a 
Week, not counting time spent idling in traffic. 


The least a green genius could do is to turn off 
the engine while waiting to pick up friends. 
In many European countries, drivers are in the 


habit of turning off their engine while waiting at 
particularly long traffic lights. The lights there 


even indicate (through an advance amber) that 
the light is about to turn green, to give drivers 

а chance to start their engine. It reminds me of a 
Formula One race, and 1 like it. 


Driving Smart 


Carpool. We mentioned this already, but it is so 
important that there is no issue doing it ар 
When you travel alone in your car, you are using it 


at less than a quarter of its possible (per passenger) 
efficiency. 


Boy the smallest and most efficient vehicle that is 
appropriate to your needs. Car companies post the 
mileage of their vehicles, so itis up to us as 
consumers to pay attention and buy fuel-efficient 
vehicles. Not everyone will find a hybrid suitable 
(maybe only those who spend a lot of time in urban 
areas) and not everyone can live without a truck 
either. What is important is choosing the most. 


ET 


и vehicle among those that fit your needs, 
and then using it only when appropriate. Not really 


genius, just smart. 
Slow down. Speeding wastes an enormous amount 
of gas, and doesn't tend to get us places 
faster. Modern vehicles are said to travel most 
efficiently at around 56 miles (90 km) per hour. Test 
it ош: this one is easy. 


Leam about and practice efficient driving styles. 
Individual driving habits can result in up to 

40 percent more fuel being used for the same trip. 
Efficient driving techniques include accelerating 
slowly off of stoplights, never speeding, not 
accelerating up hills, and reducing the amount of 
braking needed by looking ahead in trafic. Search 
the Internet for "hyper-milling" to get started. 


Staying Inside 


When we are notin our cars, many of us spend the vast 
najority of our lives inside buildings: often without 

giving them too much thought. They are protection from 

rain, snow or sunshine, and we expect them to be warm 


а the winter and cold in the summer. Often m 


‘of our achievements, they are frequently things of 
extreme beauty. Different buildings achieve their 
varied purposes in different ways and, because we have 


been building for centuries, there are many types 10 
choose from. 

Energy is used in all parts of the buildi 
during construction, in use, and at the end of its life. 


yele: 


In addition, the occupants of a building will usually 
‘consume energy traveling to and from the location, and 
their activities while in the building typically have their 
‘own energy requirements that must be provided to the 
site. An environmentally sensitive building should 
minimize the amount of energy that goes into a building 
during each phase, We mentioned in the previous 
‘chapter that transportation accounts for about half of the 
rgy consumption of the typical North Americ 
family. Space heating and cooling (using our buildings) 
half of what is left, 
or a quarter of the total energy consumed. Like other 


then accounts for a itle more th 


places where energy is used, we can account for it 
Because they are the next largest consumer of energy, 
the evil genius who is serious about reducing energy 

use will need to have an understanding that buildings 


cooled. 


‘can be heated a 


Building design has a large effect on the amount of 
energy consumed in operation during its lifetime. The 
process of accounting for the energy used in constructing 
a building has been well developed in the building 
ndustry. In the United States this has resulted in the 
creation of the Leadership in Energy and Environmental 
Design (LEED) program that offers different levels of 
certification depending on how many of the program's 
criteri the structure meets. They are great places to get a 


feel for the broad range of issues you'll have to consider 
if you want to reduce the environmental impact of a new 
building or a space you are occupying. Th 

number of ways that en 


efficient technologies and 


habits сап lower the ongoing energy costs of a building 
that is already in use. These include altering occupant 
behaviors as well as retrofining ol 


improve their energy efficiency and adjusting to the 


changing occupant needs and habits. 


Rround the house 


Our homes are often the buildings that we have the 
most control over, and are therefore the places where 
же can begin to make changes in our energy. 
consumption patterns with the most ease. It is useful to 
think about how we can reduce energy consumpti 


there first, and then move on to other areas, such as 
work and community 


The air around us plays the biggest part in keeping 
‘our homes habitable and comfortable to live in. Humans 
need oxygenated fresh air circulated around us pretty 
much all the time. We prefer it to be about 20°C (68°F) 
for the most рап, though we can tolerate a larger range 
of temperatures, with some adjustment, Allowing for a 
greater amount of fluctuation in the range of 
temperatures that are considered acceptable can have а. 
icant effect on the amount of energy that а 
building consumes. This is particularly relevant in the 


shoulder seasons, sp 
cooling systems are being switched over. On a day 
Where the outside temperature is a seasonal 16° C 
(60°F) if the inside thermostat is set to 18°C (64°F) 
exactly, the heating system is using energy that day 
If, instead, a 2°C leeway on either side of that 
temperature is allowed, the day passes without any 
energy expended on heat. 


апа fall, when heating and 


g the rest of the year, lowering the usual 
temperature by as lile as a few degrees can lower your 
bill by 10 percent or more. It has long been а mantra of 
the environmental movement to save energy by putting 


(on another sweater (or jumper) instead of raising the 
thermostat. Altering everyday behavior certainly does 
have a part to play in reducing energy consumption, 
especially if it is the beginning of a more substantial 


with а slightly colder room with а 
might be OK today, but increasing the 

insulation in your hon 
longer-term goals that such small actions should be 


ora more efficient fumace are 


progressing toward, 


Long- and short-term actions 


Many aspects of life, from small everyday things, through. 
о large important purchases, have an environmental 

aspect to them. Itis useful to get into the habit of thinking 
about energy and its use over a long period оГ 
When making all range of decisions and adjustments 


For example, if you are sining їп а cold room righ 
the first step to reducing your energy consumption mi 
be to put on a sweater rather than tum up the thermostat. 


But in the medium term your goal should be to look into 
where energy is being lost or used inefficiently in your 


house, It could be that the insulation in the roof, walls, 
and the windows all combine to let a lot of your heat out 


A short-term 


mprovement could be to install a plastic 
double-pane window for about five dollars. A medium- 
term idea could be to look at improving your loft 
insulation, then replacing leaky windows (see Figure 3-1). 
Often, these will pay for themselves in reduced fuel bills 
омега short period of tin 


Over a slightly longer 
to look at replacing the furnace with a more efficient 


ıd it might be worthwhile 


‘one. Over the even longer term, it is probably wise to 


Figure ЗА Old single-pane windows with many gaps 
around the edges visible. Keep reading for both long- and 
short-term improvements if they look familiar to you 


look into collecting solar thermal energy through 
тегойша your existing property, or building a passive 


solar house. In cold parts of Europe, zero energy homes 
ме possible and becoming common, using only the 


heat to maintain а comfortable temperature all 
year round. These houses take full advantage of the 


energy and are super-insulated to maintain their 
temperature, It is not a dream: it is now. But for most of 


us, it is the future 

In the next few projects, we build crude models of a 
house (OK it's just а room; but fel free to expand), in 
‘order to demonstrate how hot and cold move around. 
We do it this way rather than point you at your house 
right away, because there is a lot of value to 
understanding the concepts behind why something 
works rather than just doing it 


Project 6: Fabric Walls 


Lite things ean make а huge difference, My mother used 


to tell me to close my curtains at night, but 1 never 
Understood why. When I moved out on my own, it was 
not ший 1 started to pay the heating bills living in a 


айу room that I figured it out. It was to keep the heat in 


on those frigid -30°C (22°F) nights. Fabric walls, 
or curtains, are a useful and inexpensive energy-saving 
two, but can also be effective in short- and long-te 
energy conservation strategies. Let's prove it, so you'll 
never forget to close them again (because let's face it 


1 stil forget all the time). If you're like me, you'll 
Þe inspired to dream of automatic systems that rely 
less on human intervention to save energy. These exist 
in commercial form already, but are primarily available 
for large construction projects rather than à home seale 
orare focused on security rather than making energy 
savings 


You will need 


‘© Four boxes or cubes, to imitate the four walls 
of your house, They should ай be the same in 
size and material. You could use wood to make 
cubes, or find cardboard boxes, or something else 
that is handy. Large “test cells” would ideally 
be around 1 meter (or 40 inches) square, and a 
scaled-down version could be closer to 10-15 em 
(4-6 inches). А medium-sized “test box" is shown 
in Figure 3-2, 

‘+ We will cut a square hole about half a meter across 
оп one side of three of the cubes, so make sure you 

for a 


‘can cut through the material. See Figure 
diagram of what we are trying to achieve 

‘© Four panes of glass, each а little bigger than 
the hole you'll cut in the boxes, An alternative 
is to use Plexiglas, or even plastic wrap (film) 
from the kitchen, particularly if making a smaller 
version (though this gets tricky with the last 


М 


Figure 3-2 А medium-sized test box under. 


‘© Several window coverings, each at least as big as 
the glass. In an ideal world you'll have: 
= a set of light curtains 
= a dark heavy fabric. 

‘© Four hot water bottles or reused plastic water 
bottles (as in the example) but be careful to use 
ому warm water as boiling water will collapse the 
plastic. 

^o A thermometer (digital oven thermometers work 


well) or four to avoid moving the thermometer 
between boxes. 


Figure 3-3. Diagram showing where to cut the bos: 


Steps 


1. Cut a square hole in one face of three of the four 
cubes, removing about half of the wall. You will 
also want to have a means of accessing the interior 
of your crudely modeled home, probably through 
the top. The holes you just eut are the windows 
of our "model home? Alternatively, create an 
external frame window and fix it to one side, 
replacing a wall so it can double as an access 
m 

2. Mount windows into three of the boxes. Try to get 
as good a seal around the edges as possible; thick. 
tape is useful and И strong enough can hold the 


window in place on its own. It is very important 
that the fit is about the same among ай four boxes, 
as you will be comparing the thermal performance 
of modifications to the boxes and assuming they are 


otherwise the same. 


side two of 


3. Through the opening, mount curtain 
the windows (see Figure 3-4). Leave the third one 
without a curtain 

4. Fill up your hot water bottles with boiling water, 
all at the same temperature (you can take the 
temperature to be sure, see Figure 3-5). 

5. Place one hot water bottle in each of the cubes; 
make sure that in the ones with curtains they stay 
closed (see Figure 3-6). 


Figure З.Ч А thick curtain being mounted behind the 
plastic wrap "window 


Figure 3-5 Taking she temperature of the warm water. 
with a digital oven thermometer before it is put into the 
"model room" with a light curtain. 


6. Leave outside for a few hours at night or in the 
evening as the sun wanes (not bright sun or the 
heat of the day—very important as we are 
exploring heat los). 


7. After several hours (it will vary depending on what 


you used to make your box out of, where you аге 
in the world, and what season it is) record the 
temperatures of the water inside each of the four 
hot water bottles. 


Figure 3-6 Four model rooms with reused hot water 
bottle “heat sources" inside, cooling down in the 


waning sun. The model room on the far left has no 
curtains, to its right is the model room with no window, 
followed by a thick curtain in the window, and a thin 
curtain (kitchen towel) in the last window: АП windows 
are made from plastic wrap, on a cardboard frame 
mounted on identical cardboard boxes. 


low at all should be the 
warmest. The cube with the thick curtains 

should be next, followed by the thin curtain and 
finally no curtain at all. If you don't see a great 


S. The cube with no wis 


enough difference between the four, try shortening 
the time you leave the water bottles out 


Variations for hot climates and 
seasons 


1. A variation, for hot climates or seasons, is to place 
the boxes in the sun with the curtains closed but. 
with а cold water bottle, and check which bottle 
takes the longest to heat up. In many hot areas 


‘equally important to remember to keep the drapes 
closed during the day to reduce the amount of solar 
heat that comes into spaces that we would like cool 
(see Figure 3-7). 


Experiment with different window coverings, both 
internal and external, and also ry shortening the 


‘curtains and lengthening them. External shutters 
эге common in hot climates, ever wonder why? 
(see Figures 3-8 and 3-9). 


ШОШО 


ош 


Figure 3-7 Curtains being used to shade the sun, and 
ler in ight, in the hot season. 


Figure 3.8 External shutters а hot country 


3, Try covering one of the windows with a second 
ayer of clear material, like plastic wrap. You can 
easily build a square frame slightly bigger than 
your window, stretch the plastic wrap over it to 
make a clear frame, and then affix it (preferably) 
(on the inside of one box. Repeat the tests o see 
‘what the impact of adding an inexpensive double 
pane can be. 


Figure 3-9 Roll down shutters can be automated to 


close at certain times 


Habits and upgrades 


“The last experiment hopefully encouraged the reader 
to take bis or her bike out Гога spin to pick up some. 


new heavyweight curtains for the winter time, at 
least. You should have proved the impact that simple, 
inexpensive tools, and little changes of behavior can 

ту needed to moderate the temperature 
in a poorly insulated space. The next step is to put 
those ideas into practice around the house. Start by 


closing your drapes at night (or the day if you're in a 
hot climate) and make sure they hang all the way down 


to the ground (you can test the effect of this using your 
test boxes too). But even further down the line, let's not 
forget that closing and opening the drapes at a particular 
time, and adjusting other ways in which a building can 
‘operate to save money, don't have to be done by 

people everyday if they are thoug 
New eco-friendly buildings often incorporate autom 
vents or windows that can open on hot days, and an 
insulative blanket to pull down in the night. These 
technologies mostly haven't made it into the housing 
market yet, but watch for them and ask about options if 
you are looking to buy or build. 


и about at the outset, 


The next relatively painless action you could шу is 
to lower your thermostat slightly for а few days, and 
see if it is still acceptable to you. Ifyou find it quite 
cold and have a drafty home, drat proofing strips 
are available at most hardware stores and are very 
easy to install (see Figure 3-10). Leaky door and 
windows are some of the worst culprits for energy 
waste. If you are serious about reducing the energy 
that your house consumes, you might at some point 
hire an energy assessor In many countries these are 
technicians licensed by the government and tained, 
among other things, to do a blower test. In this 

test, a large fan is attached to the door and air is 
pumped into the house. An airtight, efficient house 
should have a pressure build-up during the blower 


теч and a less airtight house would have less pressure 
build-up 


| 


Figure 310 Draft proofing strips of various size 


with adhesive tape and without. 


Windows 


Leaks are often found around windows in old buildings. 
Before our ability improved to make inexpensive 
double-pane glass, the vast majority of buildings were 
constructed with just single-pane glass. The problem with 
this, as we saw in the last project, is that glass is not a 
terribly good insulator. A double-pane of glass overcomes 
this limitation by sandwiching a layer of air or other gas 
in between two layers of glass (see Figure 3-11). Air is 
mong the best we know of. 


a fantastic insulator, 
"The problem with using air is that it ends to seep away 
from where you want it to stay, and mix with the other 
cooler ог hoter ай, and so insulation tries to keep that air 
sealed. Older-style double-pane windows used two. 
individual panes of glass, on two separate tracks, which 
Kept a layer of air sealed in between them while the 
windows were closed. They are better than single-pane 
glass, but worse than modern sealed double-pane 
windows, which trap ай (and more recently other gases) 
in between two layers at the factory (see Figure 3-12). 


Figure 3-11 Newer-style airtight double-pane windows. 


Figure 3412 Sealed double-pane glass windows 
awaiting assembly in a factory. А layer of gas is trapped 
in between panes of glass at the factory, resulting in 
significant energy savings compared with а single-pane 
window: 


Project 7: Fixing Your Windows 


Мо all of us are in a position to be thinking about 
replacing the windows of our house. It is, after all, an 
expensive proposition that usually requires a professional 


installer to get a good seal and fit. A particularly 
attractive alternative, if on a budget, is to make your own 
double-pane windows. We did a small version in the last 
project and saw the impact that just a small layer of 

Clingfilm and a layer of air had on the heat retained 
‘our boxes (or kept ош). The layer of plastic tends to 
block air leaks, and the layer of air trapped in between 
the glass and plastic becomes an insulating layer. 


You will need 


> To buy the specially designed packages that come 
with heat-sensitive plastic and double-sided tape 
(your local hardware store is bound to have them). 

«= An alternative is to buy a roll of double-sided 
tape, and a roll of heat-shrink plastic (ask to 
make sure). 


ime works 


«= Ordinary plastic stretched over a large 
оп a large scale as well, and is useful if you have 


a large window or a sliding door that leaks. You will 
want some draft proofing pieces and probably nails 
to hold your makeshift window in place on the 
inside or outside (ether can work). 


Steps 


® Prepare for installation by cleaning the windowsill 
of dirt and dust. 

«= Stick one side of the double-sided tape to your 
windowsill and peel off the other layer protects 
the second sticky side 


+ Place the plastic covering ak 
at the top corner and pul 


i the tape, starting 
it as tight as 


it along the rest of the 


+ Use a hairdryer to 
and tight to the frame. 


ik the plastic over the glass 


Variations 


^ To test the value of adding a layer of plastic 
‘on a small scale is fairly easy with our test boxes. 


‘Simply build a simple frame with a stretch 


plastic cover over it, then affix it to the window 
With а gap of air between the two. We also 
explore this effect 

oven later on. 


a small scale with a sol 


Project 8: Using Thermal Mass 


Once all the drafts are sealed, and the windows double- 
paned, it is time to start looking deeper into the 
building for places to save energy. We saw already that 
a layer of air in between two panes of glass helps 


maintain a temperature difference, but there are also 
other ways of modulating temperature. Some of the 
buildings and materials around us are bricks and other 
heavyweight materials (like water) and these behave 
(from a thermal perspective) quite differently to 
materials that insulate us. Used together, they can save 

ıt of energy (see Figure 3-13). 
Опе way is by storing energy (which sometimes arrives 
When we don’t need it, like on a hot sunny day) for 
When we do (like late at night. 


Figure 3:13 Thermally massive concrete flooring 


being installed on top of a layer of insulation in a 
geothermal (earth as a source of heat) building, 
described more later in the book. 


You will need 


* Two of the boxes from the earlier project, both with 
windows. 

‘+ Some bricks ог stones. You'll want to be able 
to line the outside wall somewhat, or surround 
the hot water bottle, so appropriate to the size of 
your bos. 

‘© You thermometer from the last experiment, and the 
hot water bottles. 


Steps 


1. Stack the bricks inside the walls of one of the 


boxes, and place the hot water bottles in the center 
of each (see Figure 3-14). 


Place your test cells outside and take the 

temperature ofthe hot water bottles 

3. Leave the boxes for a few hours (see Figure 3-15) 
then take the temperature of the water again and 
feel the rocks with your hand. When they feel warm 
to the touch 

4, Remove the hot water bottles from both boxes, 

leave your thermal mass inside, and continue 


‘on to the next step. 


ionitoring the temperature, 


The box without any thermal mass will cool dow 
almost immediately, whereas the box with thermal 

ass should retain the heat inside our model room 
for some time. 


Figure ЗАЧ Thermal mass (large rocks) surrounding 
the warm water bottle in а "model room." 


Figure 3-15 "Model rooms" with and without 
thermal mass inside. 


Project 9: Testing Methods of Insulating 


We have just seen that something with a thermal mass 


‘can store and release heat slowly over time. This can 
be very useful in a variety of situations. Many modern 
passive solar houses take full advantage of this concept 


and store the sun's heat during the day to be released 


at night. In those houses, there is only so much heat 
from the sun, so they are also very efficient in keeping 
the heat where it is useful, inside the walls. We also 
know that thin layers of air can help n 
temperature difference through glass. 


order to keep 


in scarce heat, the same concept can be applied to the 
walls and roof. 


You will need 


® Two boxes from Project 6 
^ Something to use as insulati 

shredded paper, or fiberglass home insulation. Use. 
terial to insulate all the boxes, for now 


the same n 


(a variation could be to ty other types of 
insulation). 


Steps 


1. Place the insulation around the outside of Box 1, 
and on the inside of Box 2. 


Place some thermal mass (like some rocks) inside 
Box 1 surrounding your heat source (water bottle), 
‘and surrounding the outside of Box 2. 


3. Leave them outside for a few hours. When 
you come back, take all the hot water bottles out 
and measure their temperature. Record any 
difference 

4. The box with insulation inside (Box 2) should 
have the warmest hot water bottle, but the one 


with insulation outside (Box 1) should have the 
warmest air temperature inside (feel it with 

your hand), and will retain some heat after the heat 
Source (the hot water bottle) is removed. 


Variations 


Remove the thermal mass and then remove the 
insulation from the top of one box. Compare how 
long it takes for the temperature in the water bottle 
o drop, to a second ease with insulation all around, 
and a third with insulation left off of one side. 


Because heat tends to rise, the box without insulation 


‘on top should lose heat faster. Think about your attic 
after this, and go have a look at the insulation up there. 
‘Attics are often the most effective places to begin 


insulating 


What's going on? 


When you place a hot object next to something that has 
a high thermal mass, like a brick, the brick absorbs 
some of the heat and stores it. When that heat source 

is removed, the brick will slowly start to release some 
‘of that stored heat into the surrounding environm 
When you place insulation outside of the bricks, it 
slows the heat from radiating out in that direction, so 
more of it stays inside of the box. In the boxes where 
ide of the bricks, the 
» the bottle close 


you place the insulation on the 
insulation worked to keep the heat fr 
to the bottle, and the bottle should have stayed pretty 
warm. The bottle would have kept th 

temperature pretty warm. In contrast, the box with 
insulation outside the brick would have been colder, 
because the brick was absorbing heat from the water 
bottle, which it will continue to release once the bottle 
is cold oris removed. Insulation outside the brick 


ide aie 


prevents heat from radiating away. 


Why is this important? 


"The first step of looking around a house with an eye to 
efficient heating and cooling is о look at the drafts. 
Air leaks, as we discussed, are a dreadful waste of heat 
energy. Next, fixing the windows is usually the most 


effective and cost-effective way of reducing energy 
‘consumption around your house. The householder who 
has already got this far probably starts looking at the 
walls and roof as the next step, and they would be right 
Insulation can dramatically decrease the amount of 
energy that must go into heating а given space. Where 
insulation is placed can have an equally dramatic effect 
‘on how the building performs thermally, and should be 


appropriate to the building's use, 


‘Take the example of a cottage house that is only used 
infrequently, maybe a weekend or two each month. If 

the walls of the cottage were brick, 
wanted to reduce the amount of fuel that the heating 
system consumed during each of the weekends they 


the owner 


Visited, it would not be prudent to place the insulation 
‘on the outside of the cottage. The reason is that the 
brick would ter 


to actas a heat store for the time that 


the building was being occupied, because it is only for 
а couple of days at a time. When the vacationers arrive 
оп a Friday and turn on the heat, the brick walls would. 
immediately start to absorb this heat, Depending on 
how thick the brick was, it might take a day or more for 
all the bricks to heat up to a comfortable room 
temperature, 

system will have been working very hard to keep the air 


and for most of that time the heating 


temperature above the temperature of the walls. After a 
day or two, the walls would have absorbed all the heat 
they could, but by then it is Sunday and everyone has 
left. Before the owner-installed insulation, the walls 
Would have started to slowly radiate heat both 
outwards and inwards on Sunday when the heat was 
turned off. This would probably keep a reasonable 
temperature inside till Monday evening or Tuesday, 
when no one was around. If the insulation were to be 

nstalled on the outside (see Figure 3-16), after 2 days 
of heating up, the insulation would prevent the stored 
heat from escaping to the outside, This would result in 
the inside staying reasonably warm until maybe 


Wednesday, without any more heat рш in. But that 
hardly does anyone any good, because the vacat 


ме not there. By the time they arrive the next Friday, 
the cottage is cold again, and they start the process of 
heating up the brick walls 


Figure 316 Insulation and siding being retrofited. 


over a tp of a layer of heavyweight material, on an 
apartment structure that is constantly heated and 
occupied. 


The alternative is to insulate the inside of this 


‘occasionally used cotta 
the insulation would keep the warm air away from the 


brick and prevent it from warming up in the first place. 
"The cottage would be lightweight and would not take 
very long to heat up. It would also cool down much 
faster, but in this case the owner would not be worried 
about that. If the same cottage were to be used by a 
family living there full time, then the deci 
insulate the outside or inside would be less crucial. A 


heavyweight building will not fluctuate in temperature 
as quickly as a lightweight building, so the governing 


factor in the decision may be the use or habits of the 
‘occupants, If this were a space that was occupied 


throughout the day, for example by a young family with 
a parent who stays home, then having a thermal mass 
hat takes a long time to heat, like brick walls, or 
insulation on the outside, would not be an issue, asthe 
house is kept nearly constantly heated. If the same 


Figure 3-17 Cavities left for the insulation along the 
inside are visible along withthe thermally massive 
outside wall. Heat radiating from the thermally massive 
floor (see Figure 3-13) will be trapped by the insulation, 
and any heat getting through vill first have to heat the 
brick wall before escaping, 


house belonged to a young couple who both worked, level right before they arrived home, by turning on a 


and were only usually home in the evenings, a thermally few minutes earlier. A thermally heavy building, on the 
light building would be more appropriate. The couple other hand, might need several hours to raise the 
could go so far as to install a timed furnace that brought temperature and is more likely to have the heat left on 


the temperature of the air inside up to a comfortable throughout the day to prevent it cooling down, 


Waste and Value 


Waste to energy 


Though we don't often perceive it, much of what we 
think of as waste is actually a source of energy or, at 
least, useful for another purpose. Remember always that 


there are no “waste” products in nature 


For example, when food or feces is left in place to 
‘compost, the nutrients from the parts of the food that we 
‘don’t eat or don’t digest gets broken down by bacteria 
and other living organisms in an aerated compost pile, 
‘eventually becoming useful food for a new plant. 
So long as a pile is aerated (with air) there should be 
lite smell as useful aerobic bacteria will thrive and 
“fix” (basically store) most of the carbon in the food 
scraps back into the soil. This is a prety good use of 


ту. Too often, the alternative is to have that useful 
waste" trucked away (using energy) and thrown into a 
landfill site far away. Because waste in а landfill tends 
1o have other waste piled on top of it, there isn't a lot 
o air to help those litle organisms in the compost pile 
break down the waste. Other organisms, which tend 
to be anaerobic (meaning without air), break it down 
nstead. They do a similar job and also produce a sort 
‘of compost when finished: however, they have a side 


effect, producing methane gas. 


Methane gas, as we discussed in Chapter 1, is a 
powerful greenhouse gas: 20 or so times as potent as 


СО. I is also a very valuable fuel source, which 
some people will be familiar with as natural gas 

(Grom a petroleum source), often pumped into our 
houses and cars and used as a fuel. As a fuel, it is one of 
‘our cleanest-buming fossil fuels. As a wasted gas, it is 
‘one of the 


ore potent at changing our atmosphere. 


Sounds like con nse that we ought to use 


more of it, eh? 


Whether we use our food scraps for composting or 


something else, it seems clear that the last thing we 


should probably be doing is making methane gas 
from them, by putting them in landfills and letting 
gas escape, And some cites and regions are doing 


their part to capture what is often called "landfill gas,” 
and feed electricity produced from it back into the 
Other places are doing similar things to another 
‘waste product that humans produce a lot of, 

‘manure, Manure from animals and humans, when 
processed anaerobically, produces a similar 

metha 


ich gas. 


Several biogas digestors are in operation around the 


world, from city-sized plants to family-sized pits that 
not only process manure into а useful gas that can be 
and li 


used for cooking, eatin Xing but also produce a 
by-product from the process that is a char still rich in 


nutrients to return to the soil, which can be used for 
compost 


Composting 


‘There are а fair number of choices available to the 
composter who wants to explore the process, from. 
арш emade or store- 
bought wormery, to a giant pile ош behind the bam. 
"The composting projects in this book are obviously just 


nt-dwelling worms in a ho 


а start, because once you have compost, you'll need to 
do something with it. There ше often many local 
sardening clubs a 
organizations, We'll also discuss gardening projects a 
Title more because, not only should you be worrying 
about what happens to your food once you've finished 
with it but also you should be worrying about where 
it comes from. The energy that goes into transporting 


resources available throu 


food to our dinner plates can be enormous, and while 
there are often local farms and businesses you c 


choose to support, nothing is as elose as your own 
back yard, 


Project 10: A Worm Compost Bin 


Certain types of worms are able to digest large amounts 
of organic waste if kept in a suitable environment 

TPs possible to buy a complete wormery, or live 

worms, and have them delivered to your door—check 


Evilgeniusonline.com for more details or you can build 
Probably the most important thing to know 
post 
your composter. Meat and cheeses, for example, will tend 


your ow 


about worm co o into 


is that not everything c 


1o go bad before the worms can eat them, and start to 
smell something fierce. Eggshells and vegetables, on the 
other hand, are great worm food. There are complete lists 
and discussions all over the Internet about what you can 
feed worms as well as what doesn’t work so well 


You will need 


+A plastic bin. A 20-1iter bin will suffice for two people 
and a small number of worms, The size of the bin will 
you plan to house, and 
to dispose of. 


depend on how many wor 
how much food you'll be шу 


© Two lids, one to place over your bin and the other 
underneath, 


+ Adil 
2 Some rocks 


+ Newspaper, cardboard, 
to start. 


ıd other food scraps 


= A piece of carpet, a little larger than the top of 
ог some other moisture-trapping layer 


(Which still lets in ай). 


your 


Steps 


You'll want to drill holes through the bottom of the 
bin and about a third of the way up the sides. 

Fil the bottom of the bin with rocks, the 
some newspapers, а little soil, and some food 
Scraps to start 


layer 


On top, place layers of moistened newspaper, 
covered with some damp cardboard, 


Last, а layer to help keep the moisture in, such as a 
small square of carpet, fuzzy side down, 

When your worms arrive (or you dig them up) 
bury them fairly deep in the pile and place a 
handful of food seraps on one side of the box. 

The worms will migrate to the food and leave 
behind their castings. 


Feed the worms once or twice a week, rotating 
around the box each time. Some people try 

чо feed them on one side for a week, then. 
alternate; there are few hard and fast rules, so 
experiment! 


When it is time, you'll want to harvest the worm 
castings (a prety word for worm poop. Your. 
plants will love it). One method is by feeding 
‘on only one side of the box for about 10 days 

to draw the worms over, then lifting up the 
cover on one side of the box to scoop out the 


Project 11: Making a Bit of Methane 


‘This project demonstrates the concept behind producing. 
methane gus from your food seraps. Be aware while you 
are doing this that methane gas is very explosive, so 
lake the appropriate precautions, We're not using the 
methane for anything, and though we won't have 
produced a lot of it, we will have created a little bit of a 
powerful greenhouse gas, which you'll want to get rid 
of safely. It is sufficient, for this small an amount, to 
release it outdoors away from any sources of open 
flame. Not terribly green of us for the moment, but by 
understanding а little more of how this works, I'm 
trusting that you will go out into the world and try 
‘capturing and using more of this valuable resource. 

If you are very, very concemed about this small amount 
‘of methane being released, you could put it in the 
middle of an empty field and throw a lit match at it 
from a distance. Better to plot a second system that 
incorporates use of the gus for your next attempt, than 
fret too much about it though. 


You will need 


‘© Several plastic bottles, all the same size. 


‘+ Some plastic bugs with mouths bigger than the top 
‘of the bottle, but not too big: the thin vegetable 
bags from the grocery store will work, as long as 
they don't have holes in them. 


= Some tape. 


‘+ Food scraps (vegetable scraps ground in a blender 
would be ideal). 
e A itle bit of water, 


Steps 


1. Cut the tops off of each of the bottles (see Figure 4-1). 

2. Mix some food scraps and а little water together 
and put some in each of the bottles (see Figure 4-2). 
Each bottle will be a slightly different experiment, 


e 


Figure ЧІ 
of methane. 


The materials you will need to make a bit 


so it is best not to vary the amount of water or food 
scraps in each bottle for the moment (see Figure 4-3 
for example) 

3. If you are using a balloon, stretch the opening over 
the cut mouth ofthe bottle. Otherwise, place the 
bag over the bottle and tape it on so that most of the 
bag is hanging limp (see Figure 4-4). 


Figure Ч.2 Adding water to some food scraps, once. 
the top has been cut offa reused plastic bottle. 


Figure 4-3 About equal amount of food scraps and 
water in wo trials 


4. Place your bottles in several locations. Try а cool 
place, or in the sun, or near another heat source (see 
Figure 4-5). Be creative! 


Figure Ч-5 А warm place for the methane: at the 
exhaust vent of a refrigerator 


5. Leave your experiment for several days. 


6. Bottles in the warmer locations should have started 
то gather some gas in the bag. The balloon will Larger systems 
inflate slightly. You've produced methane! 

Be careful when disposing of it, because itis 
explosive 


Larger-scale metha 


digestion systems are in operation 
around the world, primarily in hot countries because, as 
you've just found out, methane is produced best 
between fairly specific and warm temperatures 


Online Resources 


India and China have a large number of rural 
systems in place, and groups like Practical Action. 
(formerly the Intermediate Technology 
Development Group—see www.itdg.org/) publish 
free booklets deseribing their operation in 
iormous detail based on years of experience. 
(Author's warning: the group's website is an 


addictive source of information on nearly every 
technology imaginable.) 


Figure Ч.Ч Artaching the bag. 


Biogas systems (as they are called) are not trouble free, 


but they are relatively maintenance light as long as they 


are fed fresh ingredients regularly. If the microorganisms 

ме kept in a stable and comfortable environment, 

small biogas systems processing bun 
re and other wastes can provide a stable and 

ind lighting for 


n and animal 


low-cost source of renewable heating 
id villages. 


families 


The rest of your trash 


OK, so we've been pretty positive about the ability to 
extract energy from the organic waste that the average 
household produces. What about the est of the waste? 
Because that trash is hauled away by truck, and. 
processed and stored. each step requiring additional 
у itis wise to reduce your trash. One of the 
wironmentalism is: reduce, reuse, 
recycle, It is important to keep the processes in that 
‘order, and to actually pay attention to them throughout 


‘lest mantras of 


your daily Ше. 
For example, the easiest place to reduce the 

amount of waste that is produced by your house isn’t 

necessarily on trash day; it's on shopping day. The 


choices you make about which products come home 
in the grocery cart can have a large impact on the 
trash produced by your household. Most of the 


waste from your food products is а result of excess 


packaging, which is mostly unnecessary. Try to 
‘choose bulk foods over prepackaged ones, as they 
require less packaging (and thus energy) to get to 
the store, leave you with less waste, and usually cost 
less too. Some types of packaging are easier to deal 
with than others. You can also choose to leave the 
packaging behind at the store. You are buying 

a product, not more garbage. Making retailers 
responsible for disposing of product packaging. 

is a most effective way of promoting less packaging 
in the first place. It is also efficient, so we talk about 


iat more in the next chapter. 
Your trash no longer contains your food and 

Vegetable scraps (right?) so no need to worry about 

those, Separate your paper and cardboard if you haven't 

recycled it already; they can also be reused Гог 

garden ost. Glass jars can be useful 


ig and in the com 


to start germinating seeds and for storing fruits and 
jams you m 
of the 


make from the plants growing because 


tious compost 
Dangerous goods, including batteries, should be 
separated from your trash and taken to a hazardous 
waste disposal site, If you have old electronic 
equipment, try and find a good use for it by donating 
it to charity if it works. If it is broken and too 
expensive to repair, think about whether it was а useful 
expenditure of resources, and look into longer-lasting 
products next time. A life-cycle assessment, discussed 


in the next project, can help in this evaluation of 
larger items, 


An obvious source of value in your trash is 


refundable containers if offered in your area. Make sure 
you pick these ош and turn them in for the refund, 
"adds up quick. (Hint: remember 
rule” for an upcoming project.) 


is as a potential “Ant 


What's left? A lot of plastic probably. Look on the 
undersides of the containers. There is usually a triangle 
of arrows with а number inside it, indicating the type of 
plastic. Based on this, you can figure out if you can 

recycle it in your area. Visit your local recycling station 


to Find out what they accept. Your experience is likely to 
be that they do not accept much. Most of these plastics 
сап release harmful toxins if burnt without pollution 
controls on the exhaust, so it is best not to do that. 


Recycling 


Jis likely that your community recycles cardboard, 
because the recycled product tends to have a value to 
paper producers, but not all types of plastics. Cardboard 
‘can in most cases be turned into more cardboard, while 
plastics, even when they are recycled, tend to be degraded 
by the recycling process. That means that when you retum 
that 2liter clear beverage bottle for example, it does not 
come back to you as another clear beverage bottle. Clear 


plastic bottles require а higher-quality resin than recycled 
bottles provide, so new resin is usually used. The recycled 


plastic will offen go into a different product, such as 
plastic wood for outdoor benches, whose manufacture 
requires a lower grade of plastic resin, When possible, 
itis good to avoid packaging which when recycled loses 
value, though й can often be а funny trade-off. 


‘Take glass for example, which can be almost entirely 
returned to more glass without losing much material 
value. However, glass is a heavy container, Depending 
on where your beverage was manufactured and 
transported from, it might be more energy efficient to 


get the plastic bottle, because of the amount of energy 
reat distances. Its 


that can go into shipping glass over 
not always easy to consider these things when you are 
just trying to get a cold drink, but it is something to 
ponder for the longer term, 


Project l2: Return Your Trash 


Briefly auditing your trash, as we've just described, 
often results in a pile of plastic that is not accepted by 
your local recycling depot. Too often this plastic is a 
result of overpackaging of goods, which probably didn't 
need it in the first place. 

Your options for getting rid of it in a responsible way 
are limited and it might be easier to start thinking about 
why you have it in the first place? Many of the products 
же buy have a large amount of excess packaging, and it 


js in part of our responsibility as consumers to make it 
clea to those companies that we would rather not have to 


deal with disposing of it at the end. Dealing with that 
packaging costs us all money. If you do not have 

municipal trash services, you may already have to take it 
о а dump yourself. The taxes you pay go into ever-larger 


dumps, 


y of them filled with unnecessary plasties. 


Legislation exists in some places that forces a 
company to take back all their packaging: you could try 
sending yours back. Another option is to make an effort 
not to buy overpackaged goods. An upcoming project 
goes into this in more detail. If it is something you very 
write to the company and tell them why you 
are not buying their product, You might be surprised at 


how fast not spending your money can get results. 
Often, letter writing is an effective way to get 

companies to consider the impact of their products and 

search out more responsible alternatives on their own, so 


you don't have to. But if you have no results, or would 
just ike а faster response, this is a project for you. 


You will need 
= Packaging: the sort that you didn’t want in the first 
place, 


‘© то know the store where you bought the item in the 
first place. 


Steps 
1. Collect the excess packaging from items you 


recently purchased, They can be food, electroni 
it is of no consequence, so long as you feel, hat 


‘now thought about it a litle, that the packagis 
excessive or inappropriate or difficult to dispose of, 


Return to the store where you purchased this item, 
with the packaging in hand. 


3. Ask to speak to à manager or person in charge. 


4. Give them the packaging and tell them politely 
What you are doing. Be firm that you are leaving 
the packaging atthe store, because you do not 
feel that you or your municipality should bear 
the consequences of the packaging 


made. Encourage them to tell their superiors 
about the encounter, and to get back to you with 
a resolution. 


Small steps and giant leaps 


One of the people who has often inspired meas Гуе 
explored the subjects of the environment and life 
started à blog а few years аро called the Ephemeral 
‘Tourist 20. Lately, it described the process he is taking. 
10 build-up the driveway of his house, as “Ant Rules." 
"The premise is that ants сап collectively do marvelous 
tasks by doing one of very few simple tasks it knows how 
10 do, like look for food, or clear waste. Their “thoughts.” 
as it were, have to be simple and have defined triggers, 
yet ants are capable of complex and amazing tasks 
Working together. However, the number of “thoughts” an 
ant can have is so limited that it is incapable of surviving 
‘on its own. By contrast, humans could be considered 

эз the pinnacle of evolution, The creative potential of 
‘every individual human is marvelous, But the collective 
behavi 


of humanity is suicidal insanity" 
The Ephemeral Tourist 2.0 considers, and 1 agree, 
that simple rules, like the ones we think ants follow, 
ight be able to help us on our path to becoming better 
environmental citizens. One of his “ant rules” to improve 
the gravel content of the road crush (a blend of sand and 
gravel) that is his driveway, comprises the following: 


1. Piek up a littered cup—tike a McDonald's fountain 
drink сир, or a Slurpee cup—and place in [the] boule 
cage of [his bike]. 


2. FI with gravel-size rocks found in the street. 
3. Piace rocks on driveway. 
4. Dispose of cup in proper receptacle. 


Asa result of doing this everyday on his commute to 
and from work, the gravel driveway is slowly growing. 
The Ephemeral Tourist 2.0 has found that 


Building it this way has me constantly thinking about 
value; about how we arrive at the purely subjective 
opinion that something has it, and how this ephemeral 
perception affects our experience of life. Within the 
confines of this small, four-step paradigm, I find that it 
imposes perceptions of value that didn't seem to exist 
before. 


For example, 


а couple of rocks on the asphalt doesn't make much of 
а difference one way or the other. Maybe picking up a 
stone will keep it from being kicked up into a 
windshield by a passing car, or prevent a roller blader 
from stumbling on i. But relocated to my driveway, 
long with all the other stones from my trips, now that 
rock has identifiable positive value. Further, in sum, 
open pit gravel mining destroys more of Alberta's 
andbase than tarsands mining. When complete, my 
hand-picked driveway will have made no net 
contribution to that environmental impact 
suite-mek livejournal.com; August 9, 2008 
reprinted with permission 


Project 13: Ant Rules 


‘The objective of an ant rule is to make the attempt to 
see new value in something which either you or 

someone else has discarded. It proposes you ereate a 
“rule” for yourself that requires participat 
ibat thing, whenever you come across it or are triggered 


into action. There are 


пу examples throughout the 
book to help you think creatively about what can be an 
extended projet. Try to provide a frequently reoccurring 
reminder that the value we ascribe to objects can change, 
and the label "waste" is subjective. 


You will need 


Patience and a desire to see the world in a new 
light. 

© No fear of looking through trash is useful, but not 
necessary. 

> Toy to find a "rule" that consists of multiple 
small steps. Plot out the expected benefit you hope 
то get from it, and the environmental impact, 


© Ideally, a frequently occurring trigger for your 
Bar 


Steps 
1. Look around you and think about how you can 


redefine or augment the perception of value in 
objects that surround you. 


2. Start small. Picking up every refundable container 
and returning it to its appropriate space, as 
your first ant rule, is a good way to try this 
technique ош. 


3. Account for your actions and the impact (or avoided 
impact) those actions have. For example, we have 
discussed using discarded glass jars and compost to 
grow food, An ant rule could be that you will plant 
a new plant (and find a space for it) in every glass 
jar you would've otherwise thrown out. Your actions 
Will have avoided the energy needed to recycle the 
glass (quite a few in a short time), as well as 
displaced transportation emissions from food 
ibat would've had to travel to you (if you grow 
edible plants) 


4. Publicize your actions and be a positive example. 
‘Your project, even if it takes a long time, not only 
serves a larger purpose but also serves as a positive 
and daily reminder of the positive changes you are 
їп the process of making. Getting “green” is an 
ongoing process for all of us; no one has ай the 
solutions yet. By thinking consciously about 
them and acting deliberately, we can make a 


Underused land 


їп many cases it is possible to 
portion of the food we consume closer to us than we are 
currently doing. Oftentimes, an alternative is right there 


row a much larger 


in the same store, and it is just up to us to look for it 
and make that рап of our normal shopping routine. I 
you are fortunate enough to have some land to work 

With, it is of course possible to plant a large plot, such 


as in Figure 4-6. Ifyou are not so endowed, there are 
also more proactive ways you can go about reclaiming 
underused space for more productive uses and in thi 
way contribute directly to increasing the productivity of 
your local area and reducing the distance your food. 
travels to you, 


there is a dearth of 


Particularly in urban are 
underused land and space available for small 
‘gardens and individual plants. I is often a matter of 
looking at a piece of lawn a itle differently and 
wondering what else could grow there. This upcoming. 
project encourages that, Alternatively, it could be 
fruitful to look more closely at what has already 
started to grow naturally on disused pieces of land— 
by the side of the road, for example. Collecting native 


Figure 4-6 Large garden plots, such as this one in 


rural New Brunswick that meets most of the vegetable 
needs of a family of four, are great for those who have 


the space. 


"weeds" is already а part of local tradition in many 
places. In Carelton County, New Brunswick, for 
instance, Fiddleheads—an immature type of fern 
classified as a weed.—are a seasonal and local 


delicacy. There are local groups and sites, as well as 


books on the subject of what local varieties of plants 
are edible, You will likely want to talk to older 
residents who are also gardeners or farmers, as often 
the best knowledge of a particular area is only 
available orally. 


Project 14: Seed Bombs 


“Guerilla gı 
apparently, accurately describes the act of plar 
productive plants on underused public spaces. 
The "movement" has spread across the globe, and 

there may be people in your arca reclaiming underused 
space for productive uses. "Seed bombs” are a popular 


"a term dating to the 1970s. 


manner of quickly encouraging the growth of new 


plants. 


Tip 


Non-native seeds can pose a risk to local species, 
so always make sure that you are not introducing а 


native species into your area. 


You will need 


‘+ Seeds native to your region (you'll have to check 
into it and itis very important to check), and ideally 
producing edible or useful material as well. 

Remember also that many of the plants we consider 

to be weeds are actually edible, but do look into it 

first. Some resources to help get you started are 
listed on Evilgeniuso 


^o Some compost and soil. 
^o Rubber gloves. 
^o Some vacant or underused land spotted nearby. 


(A required warning: it is illegal to plant something 
оа someone else's property, even most public 


spaces, even if they are going to waste. Do be aware 


лоо evil 


might be on a 
piece of property you own: something as small as a 
reused pot near a window is a start.) 


A mixing bowl and spoon, 
Steps 


1. Mix your seeds with a small amount of compost 
the mixing bowl 


and so 

2. Adda small amount of water so that it will form 
into а ball and not fall арап. 

3. Roll some balls, about the size of an egg. These are 
your “seed bombs.” You may want to let them dry a 
Title so they hold together, but not too much. It is 
ideal to do this pretty cose to when you're ready to 
go out distributing your seed bombs (see Figure 4-7). 

A. Ideally, dig a small hole with your spoon, and 
deposit the seed bomb inside. Cover it up with the 
зой you removed, and think about sprinkl 
water on top as well. 


Figure 4-7 A completed "seed bomb” ready to be 
delivered to an unsuspecting plot of underused land. 


5. Ifyou are using you seed bombs in a less than ideal 
location, you might just deposit it on some soft soil 


and hope for the best. 


6. Return in a while 
“intervention.” Depending on what seeds you 


ıd check on your 


chose, you may have beaut 
surroundings, or grown something that you could 


ied your 


еш ог use in another way. By producing it 
locally, you may have reduced the need to bring 
it in from somewhere else, whether that is a 
strawberry flown from California to New York, or 
‘one from the farm at the edge of the city you live 
in. Energy used to get that fuel into or to you has 
been reduced. There are lots of spaces to use 
more productively around us—it's up to us to use 


‘our genius to find them. 


Efficiency 


Heat sources 


We've talked so far about different ways to conserve 
heat and cold, without mentioning where they might 
ve from, There are a wide variety of heating and 


‘cooling sources that are in use in different buildings 
around the world, What type typically depends as much 
оп the available resources and their cost, as on the 

overall efficies 


y of the system. Too often, when the 
person paying for the upfront costs is а different person 


than the person who will pay the running costs, 
nefficient heat sources are chosen. Electric heat has 
long been vilified in the environmental com for 
being an inefficient way to produce heat. We'll look a 
Title more at how electricity is made later, but part of 
the problem is that а lot of our electricity comes fron 


heat sources originally —like burning coal and gas in 
big power stations—which is then used to turn water 
then fed into а turbine which spins a 
generator to finally produce electricity. 


Only about a third of the heat energy produced by 
burning the coal or gas becomes electricity, and too. 

‘often the rest of that heat is wasted. Electric heaters can. 
of heat 


deliver almost a full un a full unit of 


electricity, but the problem is that the electricity they are 
using has often already wasted two-thirds of the energy 
wwe had to begin with. Heat pumps (which we will also 
discuss in more depth later) can improve this situation. 


In many cases it is more efficient to burn the fuel 
directly where the heat is needed; however, this can 
create a host of other problems, such as local air 
pollution and poor indoor air quality if there is 


asufficient air circulation where the fuel is being burnt. 
Having a thousand litle fires rather than one big one 
сап also create efficiency and quality control issues, 

so the solution isn’t always eut and dry. Add to this 
the problem of infrastructure, To move a given house 


or apartment with electric heat to another heat source 
often requires many modifications to the building in 


order to distribute the new heat source by air or water, 
as well as a method of venting the exhaust from the 
burning process 

p 
Lay to centralize the burning of fuels and then distribute 
the heat to other locations. These often make good use 


ome areas of the world, dist 


л heating systems 


of heat from electricity production that would have 


otherwise gone to waste, When the heat is used over a 


larger area, these are called distric-heating systems, 
while when both heat and power are produced and used 
on a smaller scale, like in your house, it is called a 
combined heat and power (or CHP) system. These. 
systems can be very efficient because they produce two. 
things that we use, heat and electricity, at the same time. 


Home-sized systems (see Figure 5-1) are coming onto 


Figure 5-1 
power system is designed to integrate seamlessly as 


The Whispergen combined heat and 


another appliance into your house. Photo courtesy of 
Whisper Tech Limited. 


the market, and we will talk about some of the 
technologies behind them a litle later. These are all 
larger changes a person could think about making 

For most people in the immediate present, it is best to 
minimize energy use through conservation. Get aware 
of the inefficiencies around you, and plan to do 
something about eliminating those inefficiencies as fast 
as practically possible. Modem gas or oil furnaces are 
significantly more efficient than their predecessors, so 
think about upgrading if you can. Old wood stoves and 
open fires are now the largest cause of dioxins, which 
are carcinogenic and bioaccumulate in humans and 
other animals, so upgrading to a modern efficient pellet 
stove is also worth it. Heat pumps are geting more 
mon for those with litle alternative to electricity, but 
should always be combined with very energy-efficient 
building designs. Without any new fuel sources, just 
newly-insulated windows and walls, most buildings 
should already be seeing a drop in the amount of fuel in 
use, so congratulations. Its important to try not to 
spend that extra money on making the space warmer, but. 
"ry to keep using it to make continual and gradual 
improvements to your space. If a plastic double-glazed 
window saves five dollars per month, for example, try 
saving it up for a winter season and having proper 
double-glazed windows installed by the next year. 


Light 


As we've noted, the sun is one of the most readily 
available resources and often provides free heal, as long as 
же pay attention to capturing it. I also provides free light, 
if you hadn't noticed. Opening your curtains during the 
day and closing them at night achieves both in а simple 
жау, but there are many more ways that more solar energy 
сап be captured. If done carefully enough, there is enough. 
solar energy to meet all our space heating and cooling 
needs. Indeed there is enough to meet all our energy needs, 
if we just use a litle evil ingenuity. But there аге always 
times when the sun isn't directly around to light our way. 
Electric lights are clean, convenient, and efficient. 
Their use has been linked to a significant jun 
human life expectancy, as they are often one of the 
uses of electricity sought by those who have not 
previously had access to it. The alternatives, either 
darkness, or solid or liquid alternatives, release local air 


Pollutants including particulate matter, which are 


inogenic, especially when used indoors. Particulate 
matter is often discussed in the media, in relation to 
smog. It comprises tiny particles suspended in the air 
around us and is often abbreviated as PM, followed by 
а measure of the size of the particles in subscript. 

For example, PM is short for particulate matter of 

10 microns (um) in size, about 100 times smaller than 
» hair. Particulate matter is bad for human health 
sral and contributes to changes in our climate, 


Tip 


Where there's smoke there's particulate matter! 
Particulate matter is harmful to humans and other 


animals, but reducing it may also contribue to 
global warming, Particulates suspended in the air 
(like smog) are thought to reflect more heat back 
into space than clean air 


Incandescent electric light bulbs have been common 
for the better part of a centur 
production was a significant factor in the spread of 
electricity in the United States during the last century. 
Lately, however, it is becoming more common to find 
compact fluorescent (see Figure 5-2) bulbs on store 
shelves around the world. Some governments have even 


y. and their economical 


Figure 5-2 Ан incandescent bulb and its package 
(right) and a compact fluorescent bulb with its package 


gone to the somewhat extreme extent of banning the 
incandescent variety of light bulbs. What gives? 

Well, the tried and tested incandescent-type light bulb 
has been implicated in doing something that a light bulb 
shouldn't really do: make heat. It's often more efficient 
to use heat directly than it is to make electricity (often 


from heat turning a turbine) and then 


ве that electricity 


Project 15: Installing an Energy-Efficient 


We are letting the genius off a litle easy with this one, but 
just for fun go check around and sce just how m 
incandescent light bulbs аге still out there. Look in your 
school or office, and remember those locations for the 


next project There are lots of good statisties on how many 
power plants can be tumed off if only one in five 
incandescent bulbs were changed to compact fluorescents. 
Rather than jus telling you about it, we'll show how the 
calculations are made 


Ihe next project, so you can do 
your own energy accounting. The responsible evil genius 
should also consider that it is not effici 
perfectly good light bulb, but instead wait till it burns out, 
then replace it with an efficient one. Also, these new 
compact fluorescent bulbs have their own problems, 


to throw out a 


something we're only starting to become aware of. 


which is a 


Fluorescent bulbs use mercury in the 
very toxic and poisonous metal. This is the same 


substance found in mercury thermometers, and even a 


small amount is quite dangerous to humans and other 


animals. This means that these bulbs should not be 


thrown into landfills, because the mercury can be 
released and seep into undesirable places. It is therefore 
very important to take spent compact fluorescent bulbs 
1o a hazardous waste disposal location or a recycling 

system that is ready to accept them. Because this is still 
а new technology, many recycling depots are not ready, 


to make heat. This is especially true if the i 


ng to make heat, such as a light bulb, isn't d 
to produce beat for our use. If you live in a part of the 
world where it is often very hot outside, and air 


conditioners are common 
that having hı 


that is costing money to cool is not very efficient. 


is not hard to appreciate 
reds of litle heat sources inside a space 


ight Bulb 


so ask questions, The hazard caused by mercury 
fluorescent bulbs is the danger of them breaki 
Which would release the mercury into the local area. 


A little resca 


h on the types of precautions you can 
take in this event will go a long way, but ultimately it 
will depend on the place it happens. You will in any 
cease want to remove yourself from the room in which a 
bulb broke, and open some windows; ther 
area where the bulb broke and collect the broken shards 
with gloved hands. Seal the vacuum bag in another 
airtight bag before disposing of it in а location that can 


vacuum the 


contain the mercury. This is not pretty stuff, so be 
careful; the best thing to do is not break the bulbs in the 


first place. There are special hig 


break as easily for locations where they n 
of doing so. 


You will need 


* A compact fluorescent light bulb (see Figure 5-2). 


А working light socket in which the old 
incandescent bulb has burnt ош. 


^ A good wrist, 
+ Possibly a ladder. 


Steps 


L. Get you ladder set up if needed. 
2. Unscrew the old bulb by n 


ng counterclockwise 


Screw in new bulb, turning clockwise 


Tum on the light 


Get busy calculating your energy savings. 


Definition 


What is a watt? A watt is a measure of the rate of 


ergy use, and is not confined to measuring 
lect 


ity. A person riding a bike up a moderate 
hill does work at a rate of about 200 watts (W). If 
they rode up that hill for 2 hours, we could express 
that as 400 wat-hours (Wh). 


Project 16: Calculating Your Energy Savings 
from Project 15 


This is the most amazing part of a very simple project, 
and son 


hing you can repeat and adapt to almost 
every project in this book. Try going forward with 


these basic ideas and apply them to the rest of your 
energy consumption. If you are intrigued by the idea 
that little actions can save а lot of money, go hunting 
for an energy meter (see Figures 5-3 and 5-4), which is 
an extra tool in this project but useful for the next one, 
1oo. Some municipalities distribute them for free, 


because it is а valuable tool to get residents aware of 
their power consumption habits. Other times they 
сап be found at your local hardware store, or 


energy-elficiency sites listed on Ev 
Permanent systems that display the current rae of 
electricity use in a convenient Location, like by the door, 

to the market. These permanent systems 


have been shown in studies to dramatically improve the 
likelihood that house occupa 


is get aware and reduce 
their electricity use by turning appliances off before 
leaving 


Definition 


A kilowatt-hour (1000 watts for 1 hour: 
abbreviated kWh) is a measure commonly used by 
lect 


ity companies to bill residential customers 
for their power consumption. 1 KWh is, for exan 
consumed by 10 100 W light bulbs burning for 
1 hour, or 1025 W bulbs burning for 4 hours. 


le, 


You will need 


e A pen and paper, possibly a calculator 


electricity consumption meter (see Figures 5-3 
and 5-4) 

eo A corded light 

e Your old light bulb, a 


‘one (if using the meter) 


the new energy-efficient 


NS 


мо @ 


Figure 5-3 A branded energy meter. 


Steps 

1. Copy down and fill out the following table using 
the values you find on the light bulbs themselves: 
Energy consumption of old light bulb; — watts (A) 
Energy consumption of new light bulb: — watts (B) 
Number of hours used per day: Вошъ — (C) 


Figure 5-4 А generic UPM energy meter 


2. On your piece of paper (or calculator, И needed): 
Multiply the energy consumption of the old bulb 
by the hours used (A x C) to obtain your old watt- 
hour consumption figure (call this D). Then. 
‘multiply the energy consumption of the new bull 
by your typical usage (B x C) and call this E. 


3. Now subiract E from D, and you have the energy 
savings in watthours, Shown another way: 
(Ax C)= (Bx C)=__Energy savings in Wh 

A. To turn this number into something that is 
‘meaningful, like money, have a look at your current 
electricity bill for a figure that shows the amount 
they charge you for a KWh of electricity. A typical 
value in the range of S-1Og/KWh is normal in 
North America. United States residents can go to 
‘www.eia doe govifuelelectsic html for a profile of 
their state. Multiply that Figure by your energy 
savings to estimate your savings. 


Variations 


S. Using the energy meter, plug the light with the old 
bulb into the meter and then into the wall. Turn the 
light on and record its consumption on the digital 
display. Most of you will note that the light 

s electricity at a faster rate when 

starting up, so you can leave it on for a little while 

and use the steady-state value, Repeat for the new 

bulb, and input your values into the equation above. 


6. A more detailed meter will actually allow you 
to plug in the light for an hour, and estimate 
how much money that costs based on average 
electricity rates. Try cycling through the options 
on the meter. 


7. If you are in a location where you would like to 
demonstrate the difference to a variety of people, 
a display like the one shown in Figure 5-5 is an 
excellent leaming tool. An alternative, which. 
employs muscle power to convey the impact of 
the extra work required to light un inefficient lig 
bulb is shown in Figure 5-6. An old exercise bike 
is attached to a 12 V generator, shown in detail in 
Figure 5-7, which powers one of two bulbs the 
rider can switch between. It is immediately obvious 
when pedaling, which type of bulb needs more 
work done to provide the same light 


Figure 5-5 А demonstration unit that shows the 
energy consumption of a variety of bulbs, and allows 
users to notice that the same amount of light can have 
large variations in energy use. Shown on Big Blue, the 
Climate Change Awareness bus run by the Falls Brook 
Centre. 


Figure 5-6 A tactile demonstration of the amount of 
work needed to light a bulb, by pedaling an old exercise 
bike attached to ап electric generator. The generator. 
powers one of two lights in front of the rider. When the 
switch is flipped from the incandescent 10 compact 
fluorescent, the work the rider must do to light the bulb 
is much less 


Figure 5-7 Details of how the exercise bike is 


attached to the generator for you truly evil geniuses 
who will undoubtedly try this at home. 


Project 17: Auditing Your Appliances with 
an Energy Meter 


If you went out and got an energy meter and have 
it handy, why stop with the lights? Pull out your 
electronics and see just how many devices around 
the house are using electricity, often when you're not 


You will need 


> A Watt-Wise meter or something similar that 


icasures the energy co 
provided outlet. 


sumption through its 


^ Some electron 


s. To start, find a TV with a standby 
function (usually those with a remote control 
operate on standby functioning) 


Steps 


1. Plug your TV into the Wat- Wise meter, Leave the 
TV ol. 


Look at the number of watts used by the TV when 

itis off 

3. Tum it on if you are curious, but notice that some 
electricity is used when the TV is off. Go find 
another TV if that is not the case, or пу your 
DVD player or stereo amplifier. 

4, Atypical TV consumes 4 W when it is turned off 

Multiply that number by 10 hours, a typical 

length of time to leave a TV off waiting to be 

watched. 


Recogn 
TV when it is off is more than is used by the 
‘energy-efficient light bulb we installed earlier 
(typically 23 W) used for an hour a day. 


ve that an astonishing 40 Wh used by the 


Ghost loads 


‘An enormous number of appliances and electronics 
use power when they are not on or being used, 

Some of them are useful, like the wireless router that 
allows you to connect to the Internet without having 


to remember to plug it in, but others are les so. 
Home entertainment systems and many other electronic 
around your home are often fairly poor performers 


When it comes to using power while tumed off. This is 
often referred to as а ghost load. If you use the energy 


consumption figures from the lst project and project. 
them for the life of some appliances (microwave 
clocks are notorious) you might find that the ghost 
Toad (when it is waiting for you in standby) of your 
se uses more energy over its lifetime than 

is actually doing something useful for you. 


Astonishing, isn’t it? 


In the UK and many other parts of the world, people 
are accustomed to power outlets that have a small 
switch attached to them, which allows the power to be 
switched off while something is left plugged in. This is 


useful for energy-conscious consumers in those. 


countries who have to “just” remember to turn off the 
switches around the house before they leave, or when 
they are not using something in particular, ike the 
stereo. I have heard that the reason for these switches is 
thatthe 220 V power supplied to the outlets in the UK. 
is a itle more likely to kill a person if hey were to get 
accidentally electrocuted while plug luge’ 
devices, so the switches are a safety precaution. For us 


їп North America without these handy switches, 
minimizing ghost loads is a little more difficult, but 
certainly possible and just as important 


Project 18: Getting Used to “Better Than Off” 


In the UK and other parts of the world, electricians tend 
to install switches at the outlets that allow а person to 


turn off appliances that tend to have ghost loads. Th 


leaves a person in those parts of the world the not- 
inconsequential challenge of remembering to urn off 
those switches. Those of us in North America have an 
extra challenge in dealing with ghost loads directly. 
We could go around unplugging everything that is not 
being used, but some people find that inconvenient. 
So our evil genius will illuminate a third way. On а 


long-term basis, this should illuminate a fourth step, 
less dependent on the fragile and fallible human 


memory. 


You will need 


1. Power bars with switches on them, enough to plug 
all your electronics into, like the one pictured in 
Figure 5-8. 

minder stickers or sticky paper and bı 

markers ога printer 


Figure 5-8 А power bar in use. Note the power 
button to he right of the plugs, which is not normally 
perceived as an energy conservation tool, but if 
used correctly could save you money by eliminating 
“ghost loads." 


Steps 


plug your ТУ, stereo, DVD player, and other 
appliances from their wall socket, and plug them 
instead into the power bar. 


Plug the power bar into the wall. 


Turn on the switch to watch TY. 


When you are done, turn off the switch to get rid of 
ghost loads. 


5. (Optional) Modify the table in Project 16 to calculate 
how much energy you are saving by tuning off your 
electronics when they are not being used, and how 
long those power bars will take to be paid back, 


6. If you are like me, you might forget to tum off those 
handy power bars we just installed. A solutio 
make helpful “remember to tum this off” stickers 
and place them around your house. You might put a 
sticker around the light socket о remind people to 
turn off the lights, and another one by the door to 
remind you to turn off the power bar near the stereo 
before you leave the house for the day. Be creative! 


7. A longer-term solution is to look into systems that can 
‘um outlets on and off from а central locaton (like a 
main switch near the front door), or ones which can do 


so automatically based on your schedule 


Auditing 


Auditing your energy consumption is not very 
difficult. In fact, we stated the process in earlier 

projects. An audit can be as simple as taking account. 
of all the uses of energy in our lives, usually (but not 


always) with a conservation purpose in mind. In our 


cease the purpose is to reduce our energy consumption 


so that the audit should reveal places where our 


iy consumption is particularly high. There are a 
number of tools available to the home energy auditor, 
especially those downloadable from the Internet 

(see Evilgeniusonline.com), but it is also possible to use 
some math to get a good approximation. One common 
буре of online energy-conscious audit calculator goes 

by the name of a carbon footprint calculator, which 
‘converts energy consumption from a variety of common 
sources into a carbon equivalent. Many of these 
calculators make the point that North American 
‘consumers lend to use an average of five tin 

gy, and consequently contribute that much more 
carbon, as most other citizens of the planet. 


хаз much 


"To start your own audit, whether on paper or online, 
start by going around your house and gathering the 

y consumption figures for all the major appliances 
in your house, Then get à hold of your latest utility 
bills, provide fair estimations of about how much fuel 
you put into your car every week, and how often 
take a ional flight. For most 
Americans, transportation is almost half of th 
individual energy consumption, so small steps here can 
have a large overall effect. More projects are covered 


later in the book to help you cut your transportation 
pollution, but the very first step is to be conscious of 
the fact that every time you decide to drive rather 

than walk, ог Пу rather than take a train, you are 
‘contributing more carbon to the atmosphere than you 
have to. This is because driving uses fuel and therefore 


‘emits carbon into the atmosphere, while walking 
certainly does not, and a train tends to emit fewer tons 
of carbon per kilometer of passenger travel than an. 


irplane. Even better is finding ways not to take 
unnecessary trips, by using video conferencing and 


other information and comn 


technologies 
more effectively. 


Food miles 


One aspect that will become apparent in your audit 
Where transportation contributes significantly to the 


the distances that commodities 


have to travel to get to us. For goods we use on a 


regular basis, like food, which can be grown in many 


places, it can be astonishing to realize how far they now 
travel to reach our grocery store, We are privileged to be 
living in an era of high-speed air travel when Mexican 
bananas can reach supermarkets around the world 
before spoiling. However, it becomes an interesting 
question for an environmentally concerned genius to 


consider how much work went into growing and 
transporting the fruit, compared to how much work they 
‘would do after eating it. There are of course many 
‘other factors to consider when choosing your food 


from the grocery store, including how much enjoyment 
you (as an individual) get from eating particular types 
of Food, 


Some types of food that many people enjoy ean 
only grow efficiently in certain clin 


nes, whereas 
others have a greater tolerance. Greenhouses can 
help extend the growing season, if heated throughout 
the year in many climates, but there is an energy cost 
involved. There are also certain perverse factors at 


ihe pricing of some foodstuffs, which I have 
waged to fully understand. For example, 

| found that in the mountains of Wales, where 

id, New Zealand lamb was less 


sheep abot 
expensive than its Welsh counterpart in the grocery 
stores. I understand New Zealand doesn't subsidize its 


farmers, and so I struggle to explain why such a large 
distance traveled doesn’t increase the price more. It 
seems obvious that there would be a higher amount 
of energy consumed by eating meat from halfway 
across the world, but it is not always а 
simple matter 

There are also, in UK supermarkets, both locally 


grown tomatoes and tomatoes 
Locally grown tomatoes are available year 


but, because of the British climate, they are grown 
inside heated greenhouses. In both cases energy 
went into producing the fruit, and some have 
estimated that less energy went into the imported 
toes, because more energy went into heating the 


local greenhouse than was used to transport outdoor 
grown produce from abroad. It is sometimes a close 
call when large energy consumers like heated 
greenhouses are involved, and there are often 

по definitive answers, but it is important to open 
the debate and consider the implications of our 
habits. 


consumpti 


Life cucle assessment 


cis possible to further broaden the scope of the 


nt of your consumption patterns to account Гог 
the full life cycle of a product. For example, one level 
of audit or assessment of the Tight bulb from the earlier 
project would be to compare your monetary costs, 

as we began to do. Add up the cost of the bulbs, the 
estimated number of hours of light they will provide 
and how much the electricity to power the bulb will 
сом. An incandescent bulb will cos less to purchase 


but will also provide fewer hours of light and cost. 
more in electricity, and over its lifetime will cost 
more money. Looking further into both bulbs, a life 
cycle assessment (LCA) could look into the impact 
of disposing of both products, including recycl 


2 the mercury in the con 
bulb, as well as where the resources to produce the 
bulbs and where the electricity that powered the bulbs 
came from. 


‘The LCA is a powerful tool to illuminate the cradle- 
to-grave impact of a variety of products and commonly 


employed by industry. Developed in the 1970s as a 
ig practice for energy consumption, the LCA 

сап quickly illuminate negative side effets in seemingly 

benign developments. However, LCAs must be put into 


perspective and balanced against the real joys and 
pleasures that we gain from some actions and products 
For example, strictly limiting your personal food miles 
can severely restrict your diet. When I was first exposed 


‘eating habits had a large 
transportation energy impact, I reacted by dramatically 
curtailing my consumption of foods I truly enjoyed. 
‘Thankfully, I was not alone in having had this sort of 
pang of eco-guill. “How I got over my Eco-Guilt and 
learned to love the banana: Lifecycle assessments 
reveal the true cost of products we use" has been 
reposted at the Ephemeral Tourist 2.0 (from the last 
chapter) at my request. The avid reader who may be 
‘on the verge of never again tasting a fresh guava is 
urged to read it 


Project 19: A Responsible Shopping List 


A responsible shopping list can take many forms. 
T could be criteria you note down or have in your 
mind, by which you judge products on the spot inthe 
store It could equally be an actual list of products you 


either will or will not buy on the basis of the 
performance of the product or the company in meeting. 


your standards, which you have researched beforehand. 
With the growth of mobile Internet access, there is also 


research while you are shopping, 
interesting projects are trying to make that 


easier. Like the dreamers at one of my favorite sites, 
halibakery com, students at UC Berkeley are hoping to 
bring a mobile Responsible Shoppers Guide to the 
public, which scans barcodes and reports a score for 


the product bused on ethical, social, and environmental 


Online Resources 


A responsible shopping guide idea, filled with 
useful resources on barcodes, and some links 
to responsible shopping websites: 
www.halfbakery.com/idea/X-ray_20specs_20 
for 200 20produets 

The ibuyright program in development by UC 
Berkeley: www.ischool berkeley.edu/ 
programs/masters/projects/2006/ibuy 


Co-op America’s Responsible Shoppers Guide has 
many resources and is а good place to start 
looking into the effects of what you buy and 
alternatives: ww.coopumerica.org/programs! 


sesponsibleshopper? 


You will need 


+ A ist of products you commonly buy or major 
purchases you are considering making. 


‘+ Some time to do research and digging, not only into 


the items you normally buy but also into their 
alternatives. 


‘+ The patience to try new things and upset your 


routine as well as the wisdom to realize that for 


some things, right now, there may not be an. 
alternative that is suitable. 


Steps 


1. Start by looking into the products you normally 
buy. If you are accustomed to the products and have 
been а loyal customer who now finds something 
they are uncomfortable with, it is worth your while 
to communicate directly to the company. Be clear 


and concise about your issues and explain that you 
have been a loyal customer who has new concerns 
that may affect your future purchases, 

If you find the company making the product. 
inadequately addresses your concerns, start looking 
for options. Online resources are a starting point, 
but developing your own knowledge base on which 
to judge is invaluable, so do a lot of reading. 

Once you have made a list of items or criteria for 
your purchases, refer to it and work at incorporating 
those values into small and large purchases. When 
the time comes to buy a new TV, for example, look 
for one that has no “ghost-load” when its off. 


For those items where there isn't ап alt 


where an alternative does not perform to the sam 
standard, be judicious in its use. Continue to. 
communicate with the manufacturers of both your 
current product and the potential alternatives. Either 
‘one might soon come up with something better, 
especially if a customer or potential customer asks. 
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Introduction to water 


Water is essential о life, and has a great many uses that 
are both essential and non-essential (see Figure 6-1). 


We cook with water, bathe in water, and use water to 


transport away wastes we'd rather not deal with (like in 
‘our toilet). It is useful to heat water as it stores heat 
well. We use the properties of water to cool ourselves, 
as well as keep things we would like cooled cold as ice. 


We can also store and move energy aroun 


Which we'll look at late, 
Providing clean water through pipes right to our house 
uses energy, different amounts depending on where that 
water comes from and how scarce a resource it is. In 
areas where there are bodies of water nearby, cleaning 
‘could occur through a variety of ways. If a city is close 
to the ocean without large freshwater sources nearby, it 


desalination plants, which may require 


large amounts of energy. One method of desalination is 
to the point of evaporation, and to 
the salt behind. 


1o heat the water 


collect the evaporated water, lea 


Where a water source is not salty, it is often sufficient 
mful bacteria or 
pathogens, In a large plant supplying water to many 
households it is probably economical to have a 


to heat water enough to Kill any hi 


laboratory of some зоп to test the purity of the water 
before it goes into the pipe network. If you are in a 
тоге remote location or somewhere else where the 


quality of the water supply isn't likely to be tested 
properly, there are still simple things you can do to 


Figure 6-1 А water fountain in a hot city uses the 
evaporative cooling effect of water to moderate the 
temperature in a park. Photo courtesy of Valsa Shah. 


improve water quality. This а co жоет 


parts of the world where incomes are scarce, and some 


ingenious people have come up with several ideas and 


inventions to help provide clean drinking water using the 
sun’s energy: OF course the sun can help us with boiling 
‘water, ut that often times requires concentrating the 
sun's energy in some way. Pasteurizing water is another 


option, which involves raising the water temperature to 
less than boiling, which is easier to achieve using solar 


power without concentrating devices. Heating water 
directly with the sun's ultraviolet (UV) rays does 
something else useful to water: it kills organisms in it 
that are harmful to humans and makes pasteurization a 
safer, low-cost option for many situations. 


Project 20: A Simple Water Purifier 


Pasteurization is a process that uses heat to destroy 
organisms in water that are harmful to humans. It uses 
less energy than boiling water for 10 h 
Would result in sterilization of the water and the death 
of all organisms in the water. The difficulty of 


ies, wh 


pasteurization is in knowing that the water has reached. 


а sufficient temperature for all harmful organisms to be 


Killed. You could use a thermometer to test the 
temperature of the water or, if you were going to do this 
a lot, a pasteurization indicator, which, when placed 


inside а simple solar pasteurizer, indicates that the water 


is safe for human consumption. Solar pasteurization 
adds one more layer of safety to the process, by 
exposing the water to UVA radiation (ultraviolet 

а particularly beneficial sort 
harmful organisms. 


You will need 


® At least two small plastic bottles (the recyclable 
Kind) often used for water or soft drinks. Clear 
plastic ones work best, and various sizes could 
work, depending on your needs, so it would be 
good to have variety for experiments, 

= Some black paint and a brush, 

^o A thermometer suitable for taking the temperature 
of water, An inexpensive digital oven thermometer 
works well in this role for those experimenting 
(see Figure 6-2). 


© Alternatively, for those with a longer-term 
interest in this process, a water pasteurization 


indicator (WAPI) can be purchased for a minimal 


cost from Solar Cooker International or made 
With their directions (at solarcooking.wikia.com/ 
\wiki/Water_pasteurization) using the following 
materials: 

= Fishing line. 


= Stainless steel washers. 


= A thin plastic (or PVC) tube (about 1/4 inch) 
with end plugs or a method to seal the ends 
(such as melting the plastic together with a 
propane torch and pressing the tube flat 
together with pliers). 

= Some wax that has an appropriate mel 
point. This can be tricky, as the wax must melt 


at the correct temperature for the fluid that is 
being pasteurized, in this case water (so about 
150" F (65°C). The world experts in this field 
recommend Myverol 18-06 К wax. You may 
have to do some digging for this, or experiment 
with homemade waxes and a thermometer. 


Steps 


1. We are going to test two pasteurizers side by side, 
simultaneously exploring water pasteurization and the 
power of black to help catch more of the sun's heat. 


Clean your recycled plastic botles and remove the 

label 

3. Paint half (dividing the bottle vertically) of one boule 
with black paint and let it dry (see Figure 6-3). 

4. Fill two bottles with water, take the temperature of 

the water (see Figure 6-2 

them. 


and then put the caps on 


5. Place the two bottles in the sun. Put the black side 
down for the painted bottle. 


6. Return after several hours (6 hours or more), and. 
check the temperature of both bottles In order to be 
‘considered pasteurized, they should have reached at 
least 65°C (150°F) for a period of time. If they 
have reached that temperature using direct sunlight 

they have also received enough UVA rays to 

be an effective guard against water-borne disease 
and infection. The WAPI can tell you automatically 
if the water has reached that point, otherwise you 
can keep using a thermometer periodically. 


Figure 6-2 Taking the starting temperature, with an 
inexpensive digital oven thermometer, of the water. 
inside one of two large solar water purifiers. A third 
smaller version is also visible on the left. 


7. Depending on where you are in the world and 
how much sun is available, 6 hours may not be 
enough to raise the temperature sufficiently. 
Check to see if there is any difference between 
the painted and clear boules: you might be 
surprised! If neither is warm enough, don't 
worry about moving to a warmer climate yet. 
Keep reading and we will reuse our water 


Figure 6-3 Two reused pop (soda) bottles, one has 
half of it painted with black paint to improve the rate of 
solar absorption 


Figure 6-4 Two large solar water pasteuricers in the 
sun on the right, one black and one clear. To the left is a 
smaller version, then the solar cooker from the next 
chapter with a fourth pasteurizer inside. 


canisters in later projects with some solar 
тей, 
to raise the heat a bit more (Figure 6-4). 


ion, concentration, and а bit of insulation 


Cool water 


When the sun is out, it can often get too hot for 
most of us to feel comfortable. One of the things that 
helps me feel better on a hot day is a cold drink 
unfortunately, there are times when there isn’t a cold 
fridge nearby, or if there is, maybe there is not 
electricity to power it 


Tip 


Most people have experienced evaporative cooling 
but probably not noticed that was what was going 
оп. On a hot day, pour some water over you head 
and feel yourself get colder. Evaporative cooling 
‘operates when water evaporates and takes some of 
‘the heat surrounding it with it, leaving what one of 
my professors called "coolth 


The idea for this project comes out of a trip T once 
took to the desert areas of Kenya. The town had 
once been prosperous owing to a successful lodge 


in the area that had it's own airstrip and elect 
provided at the lodge and into the village. When the 


lodge owner moved back to Europe and there were 
по more foreign visitors, the electricity became 
sporadic and then one day stopped altoget 

People in the villa 
had no use for them any 


refrigerators they had bought to cool drinks for their 
European visitors, were left, presumably, without 


cold drinks. 


Except that I got served a nice cool drink on a day 
ibat was 40°C (104° F) in the shade, by a man in a tin 
shack that had no electricity. He pulled it out from a. 
ite that was turned on its back, so the compressor 
was on the ground and the door opened up. He had 
built a second box, smaller than the refrigerator 
compartment and placed it inside the fridge, then filled 
the space in between the walls of the fridge and the 
box with water and some sand. The new and improved 


ге worked without electricity on the principle of 
evaporative cooling, and worked pretty well on that 
40°C (104°F) day. This easy but useful project is 
another way to demonstrate the same principle — I think 
‘an old 


I've given enough details for you to conv 
idee already! (See Figure 6-5 if not) 


Figure 6-5 An experimental, modified Zeer fridge 
made from common household mixing bowls. The 
vegetables inside stayed fresh until used. 


Tip 


‘This sort of system is also known as a pot-in-pot 


er in Arabic. They are gaining in popularity 
in hot areas of the world with the advent of 


portable versions that allow food to be kept fresh 
longer without using any energy. H2G2 has an 

iroductory article here: www. bbe.co.uk/dna/ 
h2g2/A2116766. 


Project 21: Evaporative Cooling 


“The materials and directions are purposefully vague in 
this project, to enable real evil geniuses to make 
adjustments for their own situation and to сам 


ie their 
terials outside, or after 


own scrap materials. Reusing n 


their original use, is among the very first tenets of a 


responsible environmental lifestyle, easily remembered 
as the 3Rs: reduce, reuse, recycle (yes, in that order, it's 


important). 


You will need 


= Acan of pop (soda) on a hot day. 


= A wire cage bigger than the pop can (make your 
ома out of coat hangers or other materials: 


milar project calls for a bamboo basket). It is 
nportant that it is roughly a tube shape, and 


nough to hold the material in shape around the 
сап without touching the can. 

+ An old sock that is longer than the cage and ean, 
or some loose fabric and a needle and thread 
(good to have handy). 

= Some water, preferably in a spray bottle. 

‘+ An old plate or other base to put the can and 
cage on, 

‘+ Some pieces of a broken plate or Па stones, or. 
other alternatives, which together should be smaller 


than the plate, but bigger than the can. 


Steps 


1. Fit the sock around the wire cage. 


Place pieces of broken plates as a base on top of the 

unbroken plate 

3. Place the can of pop on top of the broken pieces of 
plate or other base (see Figure 6-6), and the wire 
‘cage with sock over the top (see Figure 6-7). 

4, Fill the plate with a little bit of water and 

make sure the sock or fabric hangs down into 

the water 
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6. Spray the sock down with water until it is moist, 
not damp. 


7. Leave outdoors in the heat 


ot necessarily 
the sun). 


Figure 6-6 Salvaged metal pieces form a base for the 
bottle of pop on top of a water filed plate. А metal cage 
covered in damp fabric is being lowered over the top to 
induce evaporative cooling of the drinks. 


Figure 6-7 The cage of the easy-to-build evaporative 
cooler is shown. 


Figure 6-8 А simple evaporative cooler for wo small 
pop bottles in use. 


8. Spray occasionally as needed to keep the cloth 
damp (the water is evaporating —this will make 


your drink cold). 


9. Remove the caged sock after a few hours, and 


joy 
a cool drink! 


Water efficiency 
Itis important to conserve water, whatever its source, 


because it is a valuable resource. So valuable is this 
resource, that some people predict that water will be the 


cleaning and purifying water, no matter what its source, 
and oftentimes in populated areas energ 
cleaning water that has been soiled by hun 


of clean water 


We saw in the last project how a degre 
сап be achieved without enormous energy use, but that 


is not usually the case. 


Project 22: Saving UJater Rround the House 


As we discussed in the last chapter, many environmentally 


friendly behaviors involve a technolo 


component as 


well as a human element, Visual demonstrations such. 


as the one pictured in Figure 6-9 can serve to help 
explain the ability of simple new technolo 
dramatic effect on consumption. Hower 


itis often up 


uber to also change our behavior in simple 
ies to have all of 


ways, in order for many new technolog 
their intended effect. In the case of water, little 
actions —like remem! 


i to turn off the water while 
you brush your teeth or lather up in the shower—can 
dramatically lower the amount of water your house 
consumes. It sure does seem silly to spend a lot of 


and resources getting clean water all the way to 
your house, only for you to let it run straight back as 


dirty water, when it is still pretty clean. It’s just a waste. 
Again, there are a lot of different organizations around 


the United States and the world that have produced 
helpful stickers and reminder notices that you can put 
up around your house and office to help you remember 


ош it There 


off the water when you are not using 
ме lots of other places to look for water waste around 


the house: if you have an automatic sprinkler system, 
for example, think about adjusting it manually when it 
is raining outside because nature has already done the 
work for you! 


Figure 6:9 A dramatic demonstration of how much 
less water is used by a low-flow showerhead, on 

the Climate Change Bus at the Falls Brook Centre 

New Brunswick. Both showerheads empty into 
graduated sealed containers using the same water 
pressure. The message: for the same shower, а low-flow 
showerhead uses less water, 


You will need 


+ A low-flow showerhead (found at most hardware 
stores nowadays or given away by municipalities 
and water providers—read the Steps before calling 
them though) 

‘© A toilet bag (also given away by municipalities, 
sold at hardware stares, ar created yourself from a 
sealed bag and a clip). 


‘= An adjustable wrench. 


‘+ Some silicon thread tape (also at the hardware 
store). 


® More stickers or tape, paper, and markers 


Steps 


A low-flow showerhead replaces your existing 
showerhead. You may already be using one without 
knowing it, so check first. One give-away sign is a 
litle metal cylinder sticking out a little, just 
between the thread and nozzle (see Figure 6-10). 
‘This cuts the flow of water completely, so the very 
concerned genius can switch the water off while 
Tathering up, without having to readjust the 


© Make sure the water is off, then use your 
‘wrench to unscrew the existing showerhead. 
Peel off any old silicon tape: then add a layer 
of fresh tape to prevent leaks, and screw on the 
new low-flow showerhead. 
A toilet bag displaces a percentage of the water that 
is stored in the tank of your toilet, waiting to be 
released for a flush. Ordinary toilets can use up to 
20 liters (5 gallons) of water per flush, while a low- 
flow toilet can use as few as 2 liters. A toilet bag 
simply reduces the amount of water that is used in 
each flush, by displacing it with water kept in a bag 
through many flushes. 


Figure 640 A low-flow showerhead installed. The 
on-off control is arrowed. 


+ Fill up the bag with water from the sink. If 
there is a clip, use it to attach the bag to the 
ейге of the toilet. The clip typically holds the 
bag out of the way. An alternative is simply to 
put a capped 2-liter bottle filled with water in a 

terfere 


location in the tank where it will not 
withthe flush n 


schanism. 


3. Contact your municipality or water provider 
and ask them about having a water mete 
installed, if you don't have or tered 


water is still common and contributes to wastage. 
Methods similar to the auditing process we 
have done for electricity can be applied to water 


as well. 


Project 23: Collecting Rainwater 


The water that reaches the taps in your home is energy 
laden, so you've made every effort to conserve it in the 
ast project. Along the way, you might have wondered if 
you really needed the very clean water your water 
provider puts in the pipes, for everything you use water 
for. After all, we use water for a lot of things. If you live 


їп an area where water is metered and charged for, you 


have noticed that there is also an awful lot of it 


that literally just falls from the sky. Is only common 
sense to use something that is free if its just as good: ight? 
For some purposes, rainwater is just as good. The system 
pictured in Figure 6-11 is used for watering the garden 
and washing up in a workshop, two excellent uses for 


Collecting rainwater can be as easy as giving the water 
somewhere to go and stay for a while. Often the roofs 
of houses have gutters and spouts, which typically 
deposit this water onto the ground, where it runs off to 
the drains. By collecting the water above ground level, 
you can let gravity work to provide some pressure in the 
Pipe, to deliver the water where it is needed. If you have 
a roof to collect water from, you'll just need a rain barrel. 
"They are common in hardware stores, or if you're keen 
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Figure Б-Ї А rainwater collection barrel mounted 
от the back of a workshop at the Falls Brook Centre, 
New Brunswick. The soak below the barrel catches the ойу 


particles from the biodiesel workshop's gray water waste 


Figure 6:12 View of the rainwater barrel (left) 
outside and sink (right) inside the workshop. 

The bottom of the barrel is only slightly above the sink 
tap, but provides more than enough pressure for 
washing up. 


ко find a reused one, olives are often shipped in 
‘containers about the size of the barrel in Figure 6-12 
and a larger grocery store or restaurant may have a few 


around. 


ice you've collected the water, you'll have to 
think of a way to get it ош of the barrel: either а pump. 
ога spout drilled into the bottom (if its elevated) will do 
the tick 


If you do not have a roof to collect water fron 
this project is designed to give you ideas. Usefuly, it 
will also give you a simple way to measure the rainfall 
‘over a period of time, so you can make a better estimate 
of the size of container you will need for a larger 
system, The small collector pictured in Figure 6-13 
Would be not too different than what we used to take 
a spare room off-grid: compare the average resource 

rea for water to be collected from) 
er of liters required daily x days of 
red in between rainfalls). 


Figure 648 This inexpensive commercially sold 
weather system can assist in understanding the. 
rainwater resource available in the local area and is 


helpful when planning for а larger system. 


You will need 


A. (loosely) graduated container. A 
gallon or sn 


ler if you live in a dry 
bottle will do. Take а marker and make eight 
equidistant marks up the side. 


© A funnel or materials for its construction from: 


‘waterproofed —a US letter-sized piece will 
likely be enough for a 2-Шег bottle, depending. 
on where you live. 

= if you can find no waterproof paper, then a 
large garbage bag 

= and son 


tape 


® A few rocks or a stand to support the bottle and 
Tunnel upright. 


Steps 


1. To construct your own funnel, make the two pieces 
of cardboard into individual cones by pulling 


xs along one long side together and over one 
another. Then slide one cone into the other, so the 
large ends spread out, Make sure there is a ho 
the bottom of your funnel! If not, then poke one 
through the bottor 


2. Use tape to fasten 
it to the top of your collection vessel. 


four funnel together, and fasten 


3. Stand it upright, and secure it so it won't fall down. 
Itis certainly top heavy at the moment, but 
remember that a little water in the bottom can help 
it stay upright. Just make sure you note what you 
added before, so you know what came for free. 

4. Leave your water collector outside through а 
rainstorm. If you find when you return that the 
bottle is full, ry putting a smaller funnel on. 

5. Once you have an appropriate-sized funnel and 
bottle to get you through at least 24 hours of an 


average day, start recording rainfall levels whenever 


you empty the container 
6. Average rainfall calculations are usually reported 
by weather stations as daily or monthly volumes. 
Knowing the diameter of your collector, and by 
g the volume of water collected, you could 
estimate the amount of rainwater you would be 


likely to collect on a larger surface such as a roof or 
a larger water collector. 


Gray water 


The water that runs down the drain from our shower is 
usually in much better shape than the water we flush 
down ош toilet. The wastewater from the shower is 
called gray water, as opposed to black water, from the 
toilets. On its own, gray water requires little energy to 


treat, in order to retum it to а pristine state. Once mixed 


With black water and other waste streams, those 
potential savings are lost. One solution is to use that 
Water again, rather than send it for treatment, Because 
of the nature of both bath and kitchen wastewater, a 


ideal use for it is in the garden. Our shower water 
contains pieces of skin and other organic materials, 
while kitchen water is often filled with food scraps. 
Both of these are useful nutrients to ga 


there are certain risks involved with storing and using 
gray water that a person should be aware of before 
deciding to go down this route, It often the case that 


the mixing of gray and black water happens almost 


wediately, so separating is something best thought of 
carly in а new construction or large retrofit project, not 


as an afterthought. 


The largest danger of using gray water occurs when it 
is left in a container for an extended period. As the 
water stagnates, the organic matter suspended in the 
water provides a good environment for harmful 
microorganisms, the source of disease. The best course 
ӨГ action is to use gray water immediately: as it is often 
used to water plants, simply have the gray water flow 
straight into the garden, It is easiest to think about this 
atthe time when you are building or renovating, as the 
ing and then applying the wate 


chore of sep 
typically worth the effort, except in areas where water is 
very scarce. It is advisable to take care which cleaning 
products are used if you decide to use gray water in a 
garden, as some chemicals can Kill your plants. Look 
Tor products that are biodegradable, 


Composting toilets 


If individuals decide to go down this route, and divert 
date use ай of their gray water, they could 
jority of their water is used to 


for in 


transport their feces to be processed. A person very 
concerned about water use would look at the porcelain 
Fixture of most American households аз а problem. 

"There are several well-designed professional compost 
systems that have increasingly dealt with the problems 


of sanitation and hygiene that tend to accompany home- 
built versions. The reader is encouraged to explore the 
com and look at 


resources on Exilgeniuson 
professional models of composting toilets, rather than 
attempt their own. Low standards of cleanliness and 
hygiene plague home-built systems, and those done for 


“environmental” reasons risk t 


hing the name. 


Heating with the Sun 


The sun is a gigantic nuclear reaction happeni 
frighteningly far away (about 150,000,000 km or 
93,000,000 miles away). If there is going to be a 
nuclear reaction going on, that seems like just about the 
right distance away from me for it to be happening. 
Nuclear reactions tend to produce large amounts of 


exception. Only a fantastically small an 


ту ever gets anywhere near the Earth, for many 
one side of 


зу 


reasons. For one, each of us is only ever 
the sun at a time and the rest of the time all that en 


radiates the wrong way (for us anyway!) 

OF the рап of the Sun's energy that does get to our 
planet, about half gets through a thick layer of gases, 
called the atmosphe 
Much of the energy that hits the ground i 


before reaching the groun 
radiated back 

‘out into space, by the oceans for example. Even зо, 

there is more than enough solar energy reaching us 


today in useful places to meet many of our energy 
needs, as long as we leam how to use it wisely 


Our solar-powered society 


The truth about the sun's energy is that it is everywhere, in 


almost everything around you, including the gasoline 
you're putting into your car and the wood in your house. 
What happened is that energy from the sun stuck the earth 
and made it possible for things to grow, like plants and 
trees, and animals who ate the plans, and bigger animals 
that ate the smaller animals. This includes you and me! 
When this happened а long time ago and those plants and 
animals died, they fell onto the ground and were slowly 
buried by earth and water. Over time they were 
‘compressed, and those living things that had stored up the 
sun's energy a long time ago eventually turned into a 
gooey black substance (oil) that we now tum into 
petroleum products. When we dig it up and th 

itis sold as gasoline, diesel, and home-heating oil 


ou, 


Found alongside this ой is а gas produced when you take 
living things (which used the sun's energy while they 


‘were alive) and put them away from oxygen for a period of 
ime called methane. Itis common 

round supplies formed 
ong ago, but it can be produced from other sources tno. 


sold as “natural 


s" when it comes from under 


The problem with using up this stored solar energy is 
thatthe gases produced when we burn it are changing 
the atmosphere and the earth around us. It's also much 
better to make use of the solar energy that is striking us 


today than to rely on the stored energy from so long 


ago, because eventually it will run out. When that might 


happen is anyone's guess, but the theory is called peak 
oil (maximum rate of global petroleum extraction is 
reached); if you want to do more research there is 
plenty of information available. We'll just focus on the 
present day's sun for now, because there are literally 
thousands of different ways to put it to use. How you go 


about it really depends on what you are looking to do. 


Different parts of the planet receive different amounts 
at different times of the year, because the 
Earth is slightly tilted. The Earth spins on а slight 
(235°) angle off of what would be up from a horizontal 
plane formed by the earth's path around the sun. There's 
not really an "up" in space, so it's a bit tricky to get 
your head around, but the main thing to understand 
rom the р volar energy is that because 
of this angle, the path of the sun through the sky will 
change through the seasons in predictable ways. (See 
Figure 7-1 fora visual representation.) 


of sunl 


nt of collecti 


Living in some of the warmer parts of North America 
(or the world), you might often think that the most useful 
thing the sun could do would be to go away and leave 
some cool ай behind. Solar shading is a building 
technique that creates shade in particular places in order to 
reduce unwanted heat from direct sunlight. It is 
particularly useful in locations where air leaks often occur, 
like windows and doors. By paying attention to how the 
sun moves, it is straightforward to reduce the cooling 


due 
(Summer 


Seprombor 
(Falun) 


Figure 7-1 How our slightly tilted earth results in the path of the sun through our sky changing through the seasons. 


Used with permission from Gavin Harper's Solar Energy Projects for the Evil Genius. McGraw-Hill, 2007. 


requirements of a space, Peak electricity demand in hot 
parts of the world tends to happen in the summer, as a 
result of air conditioner use, so besides shading, actually 
providing cool air seems like а common thing the sun 
could help us out with. Because of how heat machines 


operate (again more on that later), gathering heat is a 
useful step towards gets 

heat for now. Gavin DJ Harper showed us evil geniuses 
how to а solar-powered cooling machine in Solar 


Energy Projects for the Evil Genius (check it out if you 
haven't already), and we have seen one that combines the 
heat with water's ability to absorb and draw heat 


away when it evaporates. 

In colder parts of the world, where the sun shines less 
often, the most important thing the sun is likely to be 
able to provide is heat. We saw in Chapter 1 that the 
average person spends about 14% of their energy budget 
on eating water, Too often that heat is provided by 
fossil fuel sources, when there are alternatives all 


around. Often, we just have to learn to use them better. 


Making good use of the 
sun 


There are several things you can do to help maximize 
the amount of solar energy you can capture and put to 
good use. Not on 
it is also the thing that our planet is orbit 


is the sun frighteningly far away but 
Which 
means it will move in the sky through the day, but in 
predictable ways. If you are in the northern hemisphere, 


the sun is pr 
previous expe 
probably had some southern exposure, meaning that 
nothing was blocking the sky to the south, While we 
were only heating up a bottle of water, it is possible 
that you have already found a good location for other 


narily in the southern sky. So in the 
Vents, if you chose a good location it 


solar-hased activities. Trees and buildings commonly 
block the sun out from particular locations; gettin 
higher sometimes helps 


Project 24: A Simple Solar Cooker 


We are going to use some scrap materials found 
around your house to demonstrate how to capture 

a little of the sun's energy in order to heat some 

food or water. You can make this project as big or 
small as your materials permit (not everyone eats 
pizza so it's not a requirement to follow the pictures- 
exactly), and there are loads of freely available plans 
‘on the Internet for specific designs and improvements 
For now, we're concemed with making sure 

the avid reader understands the concept of trapping 
the sun's warmth. We'll make use of this concept 

in later when we discuss environmentally 
sensitive building materials and energy-efficient 
building design. 


You will need 


= One large cardboard or wood box. We will 
be cutting it diagonally, so а material that you 
‘can work with is best. Alternatively, build your 
‘own from some material that can form a right 
ngle and triangular comers, (See Figure 7-2 for 
инеш needed for a super simple version using 
а pizza box and two serap pieces of cardboard as 
the walls) 


‘+ One slightly smaller box of similar proportions to 
the larger one. 


^ Scissors and some tape. 


2 A glass or plas 
plastic wrap, too). 


window (in a pinch you could use 


= Shredded newspaper (or something similar) as 
insulation. 


© Aluminum foil. 


‘+ A vessel to cook in (preferably black or painted 
black). 


Figure 7-2 Two old pizza boxes, about to be 
repurposed as the base of a solar cooker: Other than the 
black bottle (which we'll use in the next project), these 
аге the main parts ofa low-tech solar cooker: plastie 
wrap, tin foil, newspaper for insulation, and pizza boxes 


Steps 


1. Slice both boxes diagonally from corner to comer 
so that two comer pieces remain (note: save the 
second comer piece for a second cooker!) or 
assemble the triangular piece in place to hold the 
back of the pizza box upright. Think about how you 
will access the inside, to place and remove food or 
‘water, at this point. It could be through the side, or 
by lifting the glass off 


2. Place а layer of shredded newspaper inside one of 
the larger comer pieces (see Figure 7-3). 


3. Line the inside of one ofthe smaller corner pieces 
with tin foil (see Figure 7-4). 

4. Place the smaller box inside the larger. 

5. Affix your glass to the outside box, making 
sure that a seal with the inner box is maintained 
(see Figure 7-5). Add more insulation if necessary. 


Figure 7-3 Newspaper (insulation) inside a reused Figure 7-5 The glass in this case is just plastic wrap, 
pizza box. covering both boxes. A makeshift door (facing the 
camera) allows access to the interior to place and 


remove food. 


Figure 7-6. The completed pizza box solar cooker in 

the sun. The temperature inside reached а balmy 70°C 

Figure 7-4 Tin foil lining the inside of the smaller (158°F) within 90 minutes on a partly cloudy day 

pizza box, which will sit on top of the layer of paper. temperature of 25°C (777) in New Brunswick 
Canada. 


insulation. 


6. Place your full pot into the cooker (with a 
thermometer); then close and seal the window 
to the box (see Figure 7-6). 

7. Orient your solar cooker so that there is close to full 
sun on the clear angled wall ofthe cooker. 

8. Cooking in the sun may take longer than а normal 
oven, so try to cook during the heat of the day. 

9. If you were unsuccessful at reaching 65°C (150°F) 
with your water purifier, пу placing the purifier in 
the oven and trying again 

10. Think about how to make your cooker more 
practical. Remember that both water and stones ean 
anti th i. Is it possible to 
‘cook at night over sus-heated stones? Don't be 
limited to cooking outdoors either; beautiful indoor 
kitchens could be built around solar cookers. 


heat for some ti 


Heating water 


"There are literally thousands of ways to heat water 
‘with the sun, Our earlier project showed how even. 

the small act of painting part of a plastic bottle black 
сап increase the amount of thermal energy captured 

от the sun, Our solar cooker then showed the 
importance of insulating those areas that would tend 

to lose heat, while allowing a section for solar thermal 
energy to be captured. We can apply both of these 
principles to the task of heating water. Water is a really 
useful thing to heat! Not only do we like to have it 

ata comfortable temperature to use when bathing 

and washing, but also we can use it to move heat around 


to more convenient locations and radiate it away 


Project 25: Simply Heating Water with the Sun 


Ош frst water heating project con 


from earlier projects: basically, an insulated box 
containing a blackened vessel filled with water is used 
to capture the sun's heat. You could do this on a large 
‘or small scale; I am a big believer in doing things 

small before making them big, so we will consider 

both. Figure 7-7 shows a practically sized system using 
ibis principle. The main difference from the miniature 
‘ones that we built in earlier projects is that it has a 
piped connection to a showerhead below, to make 

some good use of the heated water. Shown in Figure 7-8 
is an even simpler system that uses just a coil of 


black plastic tubing placed on top of an aluminum 
roof and again plumbed into an outdoor showerhead. 
Simple systems like thi 
sommer when there is plenty of heat or in places 


Which are useful in the 


Where there is always a lot of sun, can be very 
cost-effective. 


Figure 7-7 А batch solar hot water heater with a 
‘metal tank inside an insulated box functioning much like 
а solar cooker, feeding an outdoor shower (the cracked 
glass is about to be replaced). 


Figure 7-8 A low-cost batch water heater that holds 
enough water in the сой of black plastic tubing on the 
mof o provide one or two outdoor showers at the end of a 
hot das. Photo taken at the Falls Brook Centre, Canada. 


You will need 


‘© Either your solar cooker from Project 24, ora 
version of it, appropriate to contain the water holder 
you're planning to use. 

+ A vessel to contain the water you want to heat, 
preferably painted black. Because we're not trying 
то irradiate any of the water with the sun's rays, we 
don't need fo worry about only painting half of 


the bottles black for this project, and can just 
spray-paint them all black, 


+ Ifyou want to get fancy, or ше trying to build a ig 


system. you'll vant to think about how to get the water 
ош and into use. As in our examples, his could be by 
using a simple hose with a 


cet or showerhead. 


Figure 7-9 The insulated solar cooker with a clear 
plastic boule of water being purified inside. To the right 
але the water purifiers from an earlier project, which 
were all worse at capturing the sun's heat than this 


simple pizza box cooker. 


Steps 


1. The basic idea of the solar cooker is to use two 
insulated half boxes, with insulation between them, 
and a glass wall to point at the sun, as we learnt in 
the last project. 


Mount the (preferably blackened) water tank inside 
the solar cooker (see Figure 7-9). 

3. Ройи the glass end of your solar heater towards the 
sun for a few hours; then enjoy a purified glass of 
Water (as we did) or a hot shower! Users of the 
larger system based on this principle (see Figure 7-8) 
have found that a warm afternoon in Canada is 

all it takes to have а nice shower at the end of 

the day 


Project 26: A Circulating Water Heater 


We didn’t describe it as such, but the last solar water. 
heater was what is called a “batch heater,” because it 
heats one batch of water at a time. It is а pretty good way 
to heat a batch of fuid to a reasonable temperature, like 
50-60°С (122-140°F), but you then have to worry 
about moving the batch water in and out once it is hot 
‘enough. The alternative is to heat moving water. Actually, 
this tends to be more efficient, because you can heat a 
larger quantity of water by constantly moving cold water 
into the area being heated by the sun. There are, again, 
multiplicities of ways to build a solar-powered circulating 
fuid heater, as well as an increasing number of 

‘options. We'll start with а fairly simple 
home-built version in this project and then move onto 
some commercial systems later on. A professional system 
built on this principle is shown in Figure 7-10 on the roof 
‘of Sims House in Knowlesville, New Brunswick. 


"This project describes entries into а solar thermal 
design competition hosted by the Falls Brook Centre in 
New Brunswick. Each used a slightly different desig, 
and the process of leaming how to capture and raise the 
temperature inside the regulation 20-liter bucket most 


Figure 7-10 Professionally installed solar hot water 
system in New Brunswick. The small electric panel to 


the right on the large thermal panel powers a pump 
which circulates fluid through the collector and into the 
tank inside. The flat plate collector is similar to the 
ones built in the upcoming project. 


efficiently was the best part. None of these systems are 
terribly efficient, but they do the job reasonably well, 
‘were built from parts that included reclaimed materials, 
and encouraged learning. One (not the winner) of the 
systems has since been installed in an often-used. 
shower and is performing admirably. 


You will need 


© A few meters of black plastic pipe (or another color 
and some paint) was used for the system pictured, 
but other sizes will do, This can sometimes be 
scavenged or reused, particularly as the size isn't 
terribly important. The opposing team used copper 
pipe, which worked equally well but requires some 
extra tools and know-how. 

Several T- and L-shaped plastic connectors, 


= A sheet of aluminum or other rigid bucking of 
about Im (Figure 7-11). 

^o Some zip ties and (optionally) some silicon 
sealant 


Figure 7-1 A reclaimed aluminum sheet, length 
of cut plastic pipe, and some hose connectors 


ready to assemble into a homemade solar water. 
collector. 


^ A drill with a bit sufficient to get through your 
backing material (ог а hammer and nail as a 
hole-punch). 

= A power supply for the pump. Our example uses 
the solar electric system from a future project and 
you can too: just jump ahead. This has the 


advantage of only powering the pump when the sun 


is shining, precisely when it is useful to circulate 
water through the panel. Otherwise, use a battery 
ога 120 V pump. 


«A small pump with fittings for the size of pipe used 


and appropriate to the power source chosen. 

+ A bucket to use as a tank. For the competition, a 
20-lter bucket was required and a limit of 1 mè 
governed the collector size. 


= Some insulation and black paint to improve the 
performance of your system (optional) 


Tools 


* Dil 


«Screwdriver 


Steps 


1. Start by laying out the hose path of your planned 
collector (see Figure 7-12) and thinking through 
the system. An important concept to remember 
when determining the layout is that hot water 
will tend to rise. This is called the thermosiphon 
effect, and your collector can use this to make the 
pump's job easier (some systems even replace the 
pump by locating their tank above the collector). 
‘To take advantage of this in your system, position 
the water inlet near the bottom of the collector, 
and the outlet closer to the top. Because we'll 
have a pump, itis not necessary to be more preci 
than this 


2. The idea is to have water in the hoses flow over 
as much of the aluminum sheet as possible, 
and be touching the aluminum if possible (see 
Figure 7-13). The aluminum acts as part of the 
collector if it is touching the hose, because it loo 
will gather some of the heat and transfer it through 
to the water 


Figure 7-12 The pipe connected in its proposed layout 
before being attached to the aluminum backing, 


“There is a lot of room for creative problem solving 
here. For example, we had planned to have our hoses 
travel up and down the front of the aluminum sheet 
six times, but found that we didn't have enough of the 
right sort of T and L connectors. Rather than go to the 
hardware store to buy more (a waste of fuel), we 
Figured out that sending the water up and down only 
thre time in a set of two hoses worked just as well 
‘Once you have finished planning, cut your hose to 
the right length and join it up in the right shape by 
connecting it together with the T and L connectors. 
You might need hose clamps, or pipe tape, to stop 
leaks once you test it ош. 


Figure 7-13 The proposed layout of the hose across 
the aluminum sheet. The inlet and outlet connections 


are positioned to take advantage of a mild thermosiphon 
effect, but there will also be a pump. 


Figure 7. Zip ties fed through holes drilled in the 
aluminum hold the plastic pipe securely in place. 


Drill holes in the aluminum and use the zip ties 
to fasten the hose to the alumi 


backing 


ly affix the 
using some silicon 


sealant if desire. 


6, You should now have a functioni 
(see Figure 7-15). Much of what we do fron 


collector 


here improves its efficiency, but this is the 
“guts” of it 

7. Get longer lengths of hose that will feed into your 
tank and attach й to your pump and tank 


S. Fill the bucket with water and try to siphon the 


water through into the collector 


9, Angle your collector facing the sun and power up 
the pump (see Figure 7-16). 


10, Depending on how bright the sun is, you could see. 
results within a few minutes 


Figure 715 The completed basic collector The inlet 
is visible at the bottom right, the outlet at top lef 


Figure 746 The homemade solar collector in action? 
{thas been painted black and has some (reclaimed hot water 
tank) insulation behind it. The tank is kept (out of the sun) 
in the container doubling as a stand, and ће pump is 
powered by the solar panel mounted on the fence behind. 


11. Iis a good idea to test your collector out in the sur 


before painting it black or putting any insulation on it 


{ust so you can have а real experience of how much 
ога difference the color black and some insulation 
makes to the overall efficiency of your system, 

12. Spray or apply your black paint, and attach some 
insulati 


to the back of your collector to improve 
its efficiency. 


Alternative design 


Another version of a solar thermal collector uses 
а wooden frame and some copper tubing to capture 
the sun's heat. The example in Figure 7-17 was built 
by students at Carleton North Secondary School and. 
won the 2008 Energy Experience design competition. 
at the Falls Brook Centre in New Brunswick. You'll 


notice from the image that it uses different principles 
to the last project. They chose to construct a wooden 
box and use copper piping, as well аз a layer of 
glazing over top of, not unlike our earlier project 


Figure 7-17 Builders of the winning solar thermal 
collector check on its performance. The solar electric 
panel to the right powers the pumps, again hidden 

behind the thermal collector and doubling as a stand. 


of putting water inside a solar cooker. One of 
the problems they encountered, which you can 

see in Figure 7-18, was that some of the water 
evaporated from the pipes and formed a misty 

cloud on the inside of the collector. This reduced its 
performance, but they sil got enough heat into the 
Water to win. PIL leave it to you evil geniuses to plan 


Figure 7-18 Mist is seen on the inside of the thermal 
collector, reducing its efficiency. Also notice how the 

copper tubes are neatly held in the center of the casing, 
so the heat they collect gets moved to the water instead 


of the case. 


another competition and come up with improv 
to both these designs. 


Project 27: Solar Thermal Panels on Your Roof 


Using solar thermal energy to supplement your current 
hot water heating source is an efficient and cost-effecti 
method of getting familiar with larger-scale renewable 
energy systems, Home-scale solar thermal energy bi 
the fastest cash payback of any of the home-sized 
renewable energy technologies covered inthis book. 
The average 2008 model pays for itself within about 

5 years, depending on your current fuel costs. As fuel 
costs rise, this number will get shorter and there are new 
programs by governments to subsidize the upfront 
purchase cost being created all the time. After 5 years, 


you will be collecting free energy to heat your water, 
and many systems have a warranty For up to 25 years. 


Current models interact efficiently with a second 
heating source, such as mains electricity, by locating 
Iwo heat sources inside the same water tank (see 
Figure 7-19), The electronic systems are smart and tum. 
off circulation when the solar thermal collectors are 
colder than the tank, preventing your heat from rising 
up into space at night, The computer seamlessly turns 


a supplementary heater on and off to а schedule or 
based on a minimum tank temperature (the controller 


Figure 749 An individual family-sized solar-electrc 
hot water heater, installed. The electric element is 
‘midway up the tank, fed by electric cables from the right 


is shown in Figure 7-20). Really, this is a painless way 
to reduce your energy costs at home, and have the 
experience of renewably heated water in your shower. 
IF you are at all interested in having a green home, a 


solar thermal system is a very wise first projet. It will 
function without maintenance for several years, and 
save you money. Real genius. 


Figure 7-20 Temperature sensors in the tank feed 


data to this computer, which then turns circulation on 
only when the sun is shining, and turns on the electric 
heater only when needed. 


Figure 7-21 An affordable evacuated tube solar 
thermal collector mounted on the roof of a house in 
New Brunswick, and a solar electric panel on a frame 
оп the ground in front of it. The solar thermal system 
is by far the more affordable option. 


“The basic principles behind some commercial flat 
plate collectors are very similar to the systems we have 
already built. They have a fair level of efficiency and are 
often very cost-effective. The students from Carleton North 
Who won the design competition, made a system that 
many ways resembles the increasingly affordable 
evacuated tube collectors (see Figure 7-21). Evacuated 
tubes (detail in Figure 7-22) use the same principle 

of adi 
order to trap the maximum amount of thermal energy, 
but they use a small amount of a highly specialized 
‘uid instead of water. Specialized heat transfer fluid 
runs inside thin tubes that are mounted inside a glass 
tube that has had ай the air sucked outa vacuum, 


area (or tube) surrounded by insulation in 


Which is a fantastic insulator. At one end of the 
evacuated tube (the end of the tube on the left in 
Figure 7-22, usually mounted at the top when installed) 
the inner heated fluid emerges from the vacuum and is 
transferred to another fluid (often glycol). The wor 
‘uid circulates through the heat exchanger in the tı 
When the temperature probe indicates that the collectors 


are warmer than the tank, 


Figure 7-22 Evacuated tubes before installation 
The end of the tubes on the left in the picture is where 
the heated fluid emerges from the vacuum. 


Installation on your house is likely to require 
professional assistance, though there may be some 
areas where you might assist. Professional assistance 


23) that 


will be crucial to ensuring the frame (Figure 


Figure 7-23 Parts of an evacuated thermal collector. 
frame mounted on a roof of a house, not quite ready for 
the tubes to be installed. 


and wind gusts, is angled correctly for your location 
and the system is connected to your existing wat 


correctly. 


Project 28: Solar Thermal Hot Water on the Roof of Your 
House 


Depending on where you are and what sort of roof you 
have, the process of mounting a professionally built 
system will vary. Hire a professional if going with a 
ready-made collector; both it and your house ar 
valuable, If you are installing on а roof that isn't as 
valuable, think about whether you need a ready-made 
system. The system from our last project was easily 
mounted (Figure 7-24) on a rooftop as a supplementary. 


heater fora shower. 


Frame and tubes 


Mounting frames of this evacuated tube system consist 
of light aluminum bars that bolt together and аге 
secured to the roof. Supports run across the top and 


bottom to hold the tubes. Special holders for individual 


Figure 7-24 The homebuilt solar thermal panel from 
the previous project. It has been simply mounted in a 


more permanent place on а roof as a supplementary 
heater for a shower 


Figure 7-25 Specialized plastic tube holders (held 
right in foreground) are attached to an aluminum. 
 mounting-bracket (leaning on picnic table). 


‘evacuated tubes are attached onto an aluminum support 
member (Figure 7-25) in a test run on the ground to 
make sure it will ll fit. A lower support member is 
bolted to the frame on the roof (Figure 7-26), before the 


row of specialized tube holders pictured (Figure 7-27) 
are individually put in place, with each evacuated tube 
These will be different on each and every system and 


not interchangeable, 


Dee 


Figure 7-26 Supporting bracket for the evacuated 
tubes is attached to a roof. mounted frame. 


Figure 7-27 Lower support member of the evacuated 
tubes, ready to be lifted onto the roof 


If you are not scared of heights, you might want to help 
installing the evacuated tubes into the finished frame. The 
tubes will probably come paci 
ш 


ged in a box—carefully 


ie out (Figure 7-28). Holding the evacuated tube 
away from your body and anything sharp, because it 


shatters easily, climb onto the roof (Figure 7-29), 
Orient the tube so the end of the tube where the 

superheated fluid emerges is pointing up, where it 
will be mounted into the heat exchanger across the 


top of he frame (Figure 7-30). Some systems are 


Figure 7-28 Gently lift the evacuated tube from 
the box 


Figure 7-29 Carry the evacuated tube onto the roof, 
holding it away from sharp objects that could shatter 
the glass 


designed for a litle paste to be smeared on the tube 
before mounting to ensure heat transfer (Figure 7-31): 
put some on if so. Place the top of the evacuated 

tube into the heat exchan 


ıt the top of the frame 
(Figure 7-32). Push the tube securely 


o its socket, 


holding it with both hands and pushing straight in 
(Figure 7-33). With the top end securely in place, 


retrieve the lower mounting piece from a (hopefully) 
location (Figure 7-34). Attach the plastic 


cap to the lower end of the evacuated tube 


(Figure 7-35). Secure the capped tube to the frame with 

bolts and tighten (Figure 7-36). That's it. Go back down 

and get the next tube (Figure 7-37). You'll only have to 
peat the process 20 times or so for each collector! 


ЕТТ 


Figure 7-30 Correctly orient the tube so the thin end 
(where the fluid emerges) will fit up into the heat 


exchanger 


We m | 


msi 
Figure 7-31 Apply a small amount of thermal paste to 
improve heat transfer 


Figure 7-32 Slide the evacuated tube into the 
‘mounted heat exchanger 


Figure 7-33 Grasp the tube firmly and slide straight 
up into place. 


Figure 7-34 Retrieve the special plastic mounting 
bracket from a convenient location. 


Figure 7-35 Artach the mount to the bottom of the 
evacuated tube 


ho | 


з: Ц 


Figure 7-38. Insert mounting bolts and tighten. 


Figure 7-37 That's it! Go back down and ger the 
next tube 


Tanks and pipes 


‘You're almost certainly going to need a professional 
plumber, or at least someone who has done plumbing. 


work before, to do this part for you. Leaks are common 
When new plumbing is installed, so keep a look-out 
the first few days afier your new system is installed. 
Your plumber may not take the time to insulate the 


pipes carrying the hot water from your collector to 
the tank; you'll want to make the effort. There are 
tube-shaped packages of insulation you will find at 

the hardware store or through your installer. You'll 
almost certainly be getting a new tank, one that is 
superinsulated and often with a secondary heat source. 
The thermal collector we just saw getting installed will 
be plumbed into the tank pictured in Figure 7-38. The 
tank can operate completely on an auxiliary (electric in 


this case) heat source while your thermal panel is being 
installed, so there is no need to worry about goi 


without hot water for long time while itis being 


installed. The solar-heated water will be fed in through 


the connection visible at the bottom of the tank in 
Figure 7-38; it was shown with plumbing in place 


Figure 7-19. The computer to the right of the tank 


{also show e 7-20) controls when water is 


circulated through the tank and when the auxiliary. 
heater turns on. 


Figure 7-38. Solar hot water tank, before plumbing. 
from the thermal collector is installed. 


‘You'll be in charge of programming the computer's 


settings, so Мор and think about how you use hot water. 
Is it really necessary to have 80°C (175° Fywater all the 
time? Try lowering the temperature: then experiment with 
the timer. Remember that the sun will shine brightly at 


Gf you don't shower till later) might mean that you have 
electrically heated water in your tank already, when the 
sun comes out. During the day a lot of good solar heat 
would go to waste because it would have nowhere to 
обе tank would be hot already. There's nothing 
wrong with using electricity, as we'll see in the next 
chapter, but if you didn’t shower before the sun came 
‘out, ай that electricity was not wisely used. No need to 
get up earlier—the opposite in fact. With your new solar 


thermal heater, you now have an ecological reason (if 
you wanted one) to stay in bed а little longer: you are 
waiting for the sun to heat up the water before you 


wander over for a real feel-good shower. 


We are surrounded by both water and air and the 
majority of the surface of the Earth is а boundary 
љоме 
remarkable and useful qualities, many of which we use 


the two substances. Each on its own has 


1o a great degree already but which we could also stand 
to use more of, We have examined air as an insulator 
and a conductor of beat, 


ıd as a gas that expands when 
heated. We have also examined water as a heat store 

through time—a sort of battery and somet 
‘can provide cooling. In this chapter we sce how water 


and ай сап be used in a number of additional ways to 
provide useful work, heat, and electricity. 


Water power 


Hydroelectriity provides a huge percentage of global 
‘energy, often through large systems built on major. 


rivers. There are several devices commonly employed to 
turn moving water into а force suitable for perfor 

useful tasks, The oldest is probably the water wheel, 
Which has paddles attached to the outside of a large 


ng 


I times the moving wheel was 
enough to be of use for grinding com or milling wheat 
Tor farmers. 


There are at least two configurations of the water 
wheel: the water goes over the wheel or under the 
wheel. Having the water go over the wheel (called an 
overshot wheel) might involve cha 
more than going under the wheel (called an undershot 
Wheel), but the trade-off is that it is possible to get the 
Wheel turning with more force using an overshot wheel. 


ng the river a litle 


Whatever changes do need to be made tothe iver for 
an overshot wheel will not likely be significant, Some 
undershot wheels, like one of the kits we explore, ca 
even just sit right on top of the river. 

da 


basic water wheel lies behind all sorts of systems built 


Some version of the same idea tha lies beh 


today: some pumps have a prime mover that resembles 
ıa water wheel and ean be used in reverse to generate 
power, and some custom-built systems have slightly 
‘modified paddles and use nozzles to direct the water 
at ай parts of a wheel simultaneously, to maximize the 
amount of power extracted from the Falling water. 


Project 29: A Model Water Wheel 


Water wheels have been used throughout the world 


for a long time and there are countless examples of 


‘out-oF-use hydro sites in small towns and villages in the 
United States, UK, and around the world (Figure 8-1). 
Olten this is because towns and villages have 
traditionally gone up around rivers, both because 


they are good sites for river wheels and because 
rivers provide transportation and other amenities. 
I might seem quaint to look at this now, but we 
should remember that the alternative to big projects 


(which can have large environmental impacts) could 
be many smaller projects that have the potential to 


Figure 81 An old dam ouside Florenceville 
New Brunswick, which once powered a sawmill 

using а large water wheel. The wheel was fed through 
the chute, barely visible in the top left comer of the 
photograph. 


generate electricity and power for other purposes 
оп a small scale for local consumption. Often these 
projects need not be complicated, but even when 
they are more complicated, modern systems are 
often based on the same prin 
build here. 


iples as the model we 


‘An example of a slightly advanced version of the 
simple water wheel concept is the hydrogenerator 


constructed atthe Centre for Alternative Technology in 
Wales, UK. This grid-tied hydrogenerator station has 
the turbine turned so the axis is vertical, and four 
nozzles of water are aimed to hit all four (custom 
engineered) paddles simultaneously from four directions 
instead of from one. It is the same idea as the water 
Wheel we will explore, just adjusted to ensure a higher 
efficiency. 


You will need 


© Four small rectangles cut from firm cardboard, each 


the length of a cork from an 


side a little shorter th 


average wine bottle, 
* Acor fro 


ап average wine bottle or equivale 


2 Two sewing pins or screws. 


Figure 8-2 Pushing the last paddle into a slit in the 
cork. The axles, made of screws, are already attached. 
Steps 


1. Cut four slits equidistant around the outside, 
running lengthwise down the cork. 


Round two of the comers on one side of each of the 
Tour pieces of cardboard. 


3. Slide the rounded ends of the Four pieces into the 
four slots in the cork (Figure 8-2). 


Put the two pins in either end of the cork. 


Rest the pins on your fingers and have the water 
strike the paddles (Figure 8-3). 


Figure 8-3 Testing the water wheel, held on a thumb 
and finger using a kitchen tap. 


Variations 


Mounted in even a simple frame it is possible to get real 
work from this simple machine. Attached to a 1.5 V 
motor it can recharge a small battery to power a light 
and, if it is fed from an 

draining into your garden, you can catch and make use 
of some spare gravity-fed water 


Jevated rainwater barrel 


River courses 


There are 


nerally two kinds of river-based hydro. 


systems, both of which modify the course of 
flows to harness some of the naturally flowing energy. 


sural water. 


pletely and 
a turbine, 


Which tums an electric generator. A run of the river 
system sends only part of a river through the turbine 
and leaves the rest of the river undisturbed. 


Hydro systems can be good for providing a stable 
source of non-polluting electricity in large quantities, but 


sometimes their impacts on the landscape, including 


people and animals, owing to the creation of large 
reservoirs to hold the water back (Figure 8-4) and during 
their constructio 


can be quite enormous. The well- 
known Three Gorges Dam in China is just one example 
of a dam-hased project that displaced millions of people 
1o create a holding pond for the enormous volume of 


water that would be fed through the hydroelectric 
generators. Similar examples can be found con 


шидей 
бо 


ıghout North America and Europe, often further into 
the past so their impacts are further from recent memory. 


A third type of system for providing energy from 
ther as a type of 

battery and is among the most efficient types of 

batteries known. A water battery uses two separate 


reservoirs that are at different elevations: e.g., one 


high 


up а mountain than the other. The top reservoir 


Figure В.Ч Even she small holding pond (pictured) 
built up behind the dam shown in Figure 8-1 
dramatically changed the existing landscape and river 


сап be pumped full, using the water from the lower 


by using electricity from the grid during 
off-peak hours or from a wind system. The top reservoir. 


сап then be emptied through a turbine to generate 
electricity at times when it is needed, such as during 
peak hours or when the wind has died down, 

Water batteries, while efficient, are only really suitable 
{ora stall range of places, where reservoirs or potential 
reservoirs already exist naturally. Disturbing those places 


could have a potentially large impact. A water battery 
also requires another source of power to move the water 
against gravity to the higher reservoir. In some cases 
surplus off-peak electricity can be used and then fed back 


‘onto the grid when needed, There are also other, no 


electric, devices that ea 


ove water up great heights 
ly the force contained in moving water, without 
even blocking the flow of the rest of the water. The ram. 


pump uses the pressure built up in a column of water by 
а stream of moving water, to push some of the water up. 


reat heights. The Online Resources have links to a rar 
pump project you could пу, and an upcoming project 
explores а similar way to do the same job, which is easier 
to demonstrate and quite neat too—the spiral pump. 


Project 30: A Model-Sized Water Wheel 


“To get a better sense of how water in a moving 
river can be used without modifying the river in 

any way, it is educational to construct a more practical 
model-sized water wheel. The kit pictured, made by 
Walter Kraul Gmbh (www.spielzeug-kraul.de/). 

is sold through many retailers around the world, 

and is an example of the fine sorts of learning 

tools that can be crafted from long-lasting wooden. 
pieces. 


You will need 


> To order the Flu Wasserrad kir (River wheel at the. 
Centre for Alternative Technology's store 
жулса org.uk), or a similar wooden wheel, or 
for the real genius, to construct something similar 
from spare parts. The Online Resources have some 
links to larger water wheel projects made from 
PVC pieces. 

* The kit requires no extra parts and comes with 
complete instructions that are easy to understand. 
The company sells a variety of interesting wooden. 
projects to experiment with and put your 
waterpower to use, including a model grain grinder 
and other useful tools. As their site is in German, it 
may be easier to search down an English-speaking 
retailer nearer you. 


Steps—assembling the water 
wheel 


1. Using the wooden kit as an example, slide two 
notched and drilled hexagonal hubs onto the axle 
(Figure 8-5). 

2. Insert the 12 thin dowels (outriggers) that will hold 
the paddles (Figure 8-6). 

3. Attach the paddles to the dowels using the provided 
elastics (Figure 8-7), 


Figure 8-5 The wooden axle and pre-drilled 
hexagonal hubs from the Walter Kraul kit. 


Figure 8-6 Inserting the outriggers into the hub. 


Figure 8-2. The first of 12 thin boards to be attached 
1o the outriggers with the supplied elastics. 


Figure 8-10 The completed river-wheel kit, ready to 
be tested. 


6. Finally fix the wheel into the base and attach the 
drive pulleys (Figure 8-10). 


Figure 8-8 Siring wrapped around the ouside ofthe 7. Test Your water wheel out in a slow flowing river, 
‘triggers, and bead.shaped stabilizers in place. making sure о put heavy rocks on the base to Keep 
it rom floating away (Figure 8-11) We will look at 
useful things 1o do wilh your moving wheel in a 
а. Once you have atched two pieces of wood o each Inter project and in other chapters 
pair of dowels, wrap a string around the outside of 
the paddles for support, and place the bead-shaped 
supports in place, to keep the paddles from sliding 
down the axle (Figure 8-8) 


Use the supplied wing nuts and bolts (Figure 8-9) 
to assemble the base. 


Figure 8-1 Don't forget the rocks; the water wheel 
floats a little until the wood gets wet, and can get carried 
away easily. Because the paddles are widely spaced, the 


motion of the wheel is not completely smooth, and 
observers get a very good sense of when each paddle 
Figure 8-9 The wing nuts are a tight fit on the base. develops its force from contact with the water. 


Online Resources 


‘© wow.clemson.eduvirig/equiplram him 
W Bryan Smith's ram pump project site. 

= ww w.green-trustorg/2000Vrampumphim—a 
long-running weblog and resource for new and 
‘ld technologies 


^ buildisolarcom/Projects/WaterPunping/ 
Waterpumping.htm—in addition to providing 


information about many types of different 
types of water pumping systems, Builditsolar 
is a fantastic resource for the do-it-yourself 
renewable energy enthusiast 


Under pressure 


Ал air compressor can be used to create many types of 
useful work and is à common industrial tool. Most of 


us are at least familiar with medium pressure air—the 
tires in your car, Air can be used in other ways with а 
ir degree of efficiency: e.g., by being put under 
pressure using a compressor, and then used as it is 


uncompressed. 
Pressurized air is commonly used as a power source 
and effective battery in the construction industry 
(Figure 8-12) to power tools which have fewer moving. 
parts than their electrical counterparts. With proper 
safety features in place, compressed air also has the 
potential to be a low-impact and high-efficiency storage 
medium. There are large-scale projects by utilities in 


Germany and the United States to use compressed ай to 
store electricity from the grid at periods of low demand— 
like the night—and use the stored compressed air to 

improve the efficiency of gas-powered turbines by two- 
thirds, and in some proposed projects to feed electricity 


rectly back on to the grid. The economics and 
vorige 


practicality of large-scale pressurized ai 
projects depends on the correct geological formations to 
store the compressed air: for example, underground salt 
ше often useful as they provide large spaces 
that can be sealed to contain pressurized air. 


Figure 812 А commercial electric air compressor 
and high-pressure tank used on construction sites as a 
portable power source, like a chemical-electrical battery. 


I is not hard to explore the concept of making. 
pressurized air useful, even on a small scale: just blow 
up a children's balloon or pump up the tire of your саг 
and then Jet the air out into the path of a small wind 
turbine (which we'll soon build). 


Hot air 


We will explore another way in which air can be used. 
when discussing the Stirling engine (see chapter 9), and 
during the solar projects. The Stirling engine depends 
оп air expanding when heated to run; the same “feature” 
of air often leads to losses in air compressors, where 
putting air under pressure leads to heat losses. 
Conversely, when the air is expanded, it cools down and 
draws heat in, The efficiency of compressors in factories 
that power large systems and provide compressed айг for 
leaning and other functions can be improved 
dramatically by providing bigger heat sinks (such as 
using it to heat indoor spaces) and a cooler air intake 
the air in shaded areas). 


temperature (such as in tal 


Some have started to think about improving the 
«ваш 


Че by storing the heat produced by compression 
separately from the ай, and reusing it to preheat the air 


as it is expanding and doing work, thus prevent 
energy losses. This is being done on a large scale, as 


well as potentially on a smaller scale too and, in 
‘combination with a flywheel, is being packaged by one 
‘company (see the Online Resources) as а non-chem 
battery-based uninterruptible power supply (UPS). 


cal 


There is a lot of potential for innovation in this area, 

‘especially now that we have very strong and light 
naterials, such as carbon fiber, to build tanks. The 

underwater diving community has a history of portable 


and relatively lightwei 
already put to use powering vehicles (see the 


tanks, which some have 


Quasiturbine project and homebuilt car at 

Evilgeniusonline.com). Though there have been 

promises of air powered cars since the 1990s, and new 
get announced all the time, they 


projects seem t 


haven't made it onto the market fast enough, 


Tt should be noted that high 
be extremely dangerous to work around, so it is 

very important to have professional or at least 
Knowledgeable advice when working with these sorts of 
systems. 


Online Resources 


^ wwevactivepowerco 
non-chemical, battery-based uninterruptible 
power supply that uses stored heat to improve 
the air pressure conversion efficiency 


^o quisiturbine promei.qe.ca—an innovative 


engine that runs off of compressed air without 


using traditional piston or turbines, rather а 
‘combination of the two, and which has been 


used to power a small go-car 


Project 3l: The Spiral Water Pump 


The spiral water pump is quite an old idea that hasn't 
had much widespread use. It dem 

nteresting concepts: water piston, air pressure, and ai 
and water transmission over distances. There are two. 


parts to this project: the first is a water wheel, the one 
from the last project will do nicely to demonstrate; the 


second part is to build а spiral pump and affix it to the 
water wheel. When completed, we will send the 
‘compressed air and water up a hill, and separate the 


ressed air and water, so they can each do some 


san be used to tum an 


useful work. The compressed ай 


the water can be used either ав а source of 
running water or sent down the incline through a 
turbine. 


cis useful to understar 


the concept behind 
this pump before starting to build it. The pump. 
intake and compressor are both formed by a large 
spiral that is attached to the side of the water wheel. 
The spiral can be made out of rigid plastic pipe. 
The end of the spiral at the large end of the spiral 
should be positioned so that it gathers water as the 
moving stream turns the wheel. As the wheel tums 


‘ith the spiral attached to it, the spiral gathers water 
during the first half of the rotation, then air during the 
second part of the rotation. Each rotation of the wheel 
pushes successive alternating batches of air and water 
into the spiral, which are squeezed into а tighter 

and tighter space in the parts of the inner spiral that 


have progressively smaller diameters. Because water 


doesn’t compress very easily, the айг compresses in 


the spiral. 


At the cen 


ч of the spiral, the alternating air ar 
ed 90° 
from the wheel and sent through a pipe up an incline. 
Air expands to push pistons of water up an inc 
where the water and air ean be separated, There may be 
enough air pressure to turn an air compressor and. 


water "pistons" inside the plastic tube are tur 


generate electricity. The water can either be used for 
other purposes, having been pumped up an incline, or 
сап be sent back down the incline and used to generate 
power, 


Online Resources 


^ lurkertech com/waterp 


Pirazzi has collected a wealth of interesting 
and hard-to-find material on water-powered 
water pumps, including the spiral pump 

created by Pet 
Morgan's hard-to-access tripod site on large- 


Tailer and a mirror of Peter 


scale spiral pumps. 


^ www.wildwaterpowercom/—Denis Buller's 
site on his inexpensive homemade spiral pump. 


You will need 


2 A medium-sized water wheel with a base. The 
pictured example (Figure 8-13) uses the water 
Wheel from the previous project. 

= Some flexible plastic tubing. 

= А frame for the spiral pump that will enable it to 
мау on the side of the water wheel: e.g., ong 
wooden boards and rope. 

+ Some right-angle hose connectors appropriately 
sized to the plastic tul 


# A longer length of tube, in which the compressed 
air will expand and push the water up an 


* Optios 


each revolut 


ine 


Шу, a scoop to increase the water caught by 
of he spiral pump. 


Steps—the spiral pump 


1. The pump is a thin strip of the plastic tube held in a 
spiral. Сой the plastic and attach supports flat 
against the tubes with rope or anything else handy’ 
bolts and wooden supports can be used on a larger 
scale. The Online Resources has links to pictures of 
larger versions. 


I is possible to use a fairly lightweig 
attach the spiral to the wheel axle (Fig 


ке 8-13), but 
a permanent installation should consider durability 
"The tube on the large end of the spiral should point 


downstream and for maximum efficiency could 
include a scoop. 

3. As the wheel is turned by the movin 
the open end of the spiral tube will be pushed 
underwater (Figure 8-14) and gather an amo, 


l rises 


‘of water. Once the open end of the spi 
to the surface (Figure 8-15), the column of 
water in the tube has a column of air up against 
the water 


4. As the diameter of the spiral shrinks, the alternating 
columns of water and air have less space, and the air 
compresses (Figure 8-16). From the center of the 


Figure 8-13 Demonstrating how a spiral pump works 


using the water wheel from an earlier project. When 
finished, the tube at the center of the spiral will turn in 
а sliding-coupling at a right angle and send compressed 
air and water up an incline, without disturbing the 
course of the river. 


Figure B. The open end of the tube is pushed 
underwater by the wheel turning. 


spiral, шаса a loose-fiting right-angle pipe fitting 
and а long tube to deliver the compressed air 

and water up an incline, where they can each be 
recovered and used. 


Figure 815 As the wheel continues to шт, the open 


end of the tube is lifted out of the water, and starts to 
gather a column of air. 


Figure 8.16 Alternating columns of air and water. 
gathered in the spiral pump. As the diameter of the 
spiral gets smaller, ће air is compressed. The 
alternating columns of water and compressed air can 
then be turned away from the spiral and sent up an 
elevation to do work 


Heat and air 


А good place to start exploring compressed ай is 
by looking at the primary source of inefficiencies. 

As much as compressed air сап be а good way to store 
and use energy in ways that can be put together using 
relatively benign materials, inefficiency of the overall 


system could work against it working effectively. 
Compressing air creates an enormous amount of | 
heat and that is a major source of perceived loss in 
pressurized air systems. In another application, the 
heat generated is also incredibly useful, like in а 
diesel engine, where pressure is used to ignite fuel 
inside the cylinders of the engine. 


Project 32: Making a Fire Piston 


The fire piston а very old idea, recorded by 
Europeans passing through South-East Asia. 
around 1500, The device uses a small cylinder and 


airtight piston to ignite а small piece of 
reportedly used to light cigarettes when 
by the Europeans, Several budding entrepreneurs are 
selling ready-made versions of these devices as 
educat there are videos of 
them in operation on the web —see the Online. 
Resources for some links. 


jal and useful items a 


The pressures generated by a 
dangerous and are beyond the de 
common materials that can be used to build a 


demonstration version. The devices can also be made 
from more natural materials, but they tend to be 
somewhat more difficult to build. A safer experience 
will almost certainly be had by purchasing one of the 
beautiful ready-made models (see Figures 8-17 and 
8-18), which demonstrate, without much danger, the 


concept of using pressurized air to provide sufficient 
heat to create a burning ember. The reader is advised to 
sad the complete instructions on the web and take 


appropriate safety steps before proceeding with this 
project. 


Figure 8-17 
available from firepiston.com. Image courtesy of 


A small Plexiglas fire piston, 


firepiston.com. 


Figure 818 A larger Plexiglas fire piston, available 
from firepiston.com. Image courtesy of firepiston.com. 


Online Resources 


‘+ www.wonderhowto.com/how-to/videoshow-t0- 
make-your-own-fire-piston-222301/ 

^ wildwoodsurvival.convsurvival/fire/firepiston/ 
tbmodel—Rob Bicevskis' excellent site. 

e www.firepiston.com/—a safer alternative to 
building your own fire piston. 

Many thanks to Rob Bicevskis for providing 


nages and guidance for 


is project. 


You will need 


‘© Patience, time, and an Internet connection to 


research options and improvements to the system 
outlined. 

* A cylinder. About 9 inches (22 em) of half inch 
(12 mm) CPVC tubes and the same-sized end cap 
to for 


the cylinder is suggested in the model 


Т project. An alternative is to use a metal tube with 


а smooth inside finish and outside bolt threaded 
end and screw on cover, also available from most 
hardware stores, ora polycarbonate cylinder 


‘+ A piston. For tbe model T venion, a wooden dowel 
that fs lightly inside the cylinder but is longer than the 
cylinder (11 inch or about 30 em is suggested to enable 
а comfortable handle). As an altemative, a smaller 
теш version could use а 4 inch long metal bolt. 

‘+ An O ring that fits tightly into a groove you will 
make on the piston (either dowel or bolt), which 
forms а seil inside the cylinder. 

‘+ A space at the end of the piston to hold а small 
amount of starter material that will be set alight by 
the heat generated by compressing air. For the PVC 
model, a smaller PVC end cap that will be modified 
to hold the flammable starter material. A small 
indent should be drilled into the bottom of the bolt 
forthe metal version. 

= Some flammable starter material (such as cotton. 
Wool or small pieces of timber). 


^ Possibly some grease for the piston 
> A PVC version could use various CPVC T junctions 
to form а handle for the model T type design and 
that will make for a safer experience overall, as 
well as dabs of CPVC cement and epoxy glue, 
See Rob Bicevskis site for a complete lis. 


Steps 


1 There are three important parts to the fire piston: 
the cylinder, piston or plunger, and a strong and 
secure О ring to ensure a pressure build-up. 


‘Creating a cylinder from CPVC tube is a relatively 
trivial matter of firmly affixing an end cap to one 
end of a length of tube with epoxy glue, which will 
be available with the CPVC tube at your local 
hardware store (see Figure 8-19). An alternative 
method is to use a metal tube from the nuts-and- 
bolts aisle with a screw end and securely serewed 
‘on metal cap. 

3. The РУС model includes a T section that can 

be attached to the top of the wooden plunger 

(see Figure 8-20) to create a convenient storage 
space for Vaseline and starter material. 


Figure 819 Length of PVC pipe and cap used for the 
model T fire piston. Photo courtesy of Rob Bicevskis. 


4. If using a wooden dowel, it may have to be thinned 
down a bit to fit inside the cylinder. It should not be 
airtight as the О ring will do thal. Try to avoid the 
need to make a bolt smaller than it is. 


Figure 8-20 The T-shaped handle with storage 
‘compartments in the short ends of the T. Photo courtesy 
of Rob Bicevskis. 


Figure 8-21 Making the groove in the wooden dowel 
using a piece of string and some sandpaper. Photo 


courtesy of Rob Bicevskis 


5. There are some variations on how to make a well- 
Siting O ring, which will not come loose when 
subjected to the pressures inside the fire piston 
You may need to do some precision woodwork 
(Figure 8-21) or metal grinding into the bolt, to get 
a ring that is tight and doesn’t slip. Two versions of 
the goal of the plunger and one cylinder, pictured in 
Figure 8.22, can be achieved in many ways. Rob's 


Figure 8-22 Two pistons on the left and PVC 
cylinder on the right. Photo courtesy of Rob Bicevskis 


Figure 8-23 Detail of the bottom of the piston, 
showing where the small amount of fire-starter will sit. 
Photo courtesy of Rob Bicevskis 


site is a good start for more complete directions and 
links to other similar projects. 

6. А hole drilled in the bottom of the piston 
(Figure 8-23) holds the timber that will be ignited 
by the pressure of compressed ай. 


| 


Figure 8-24 The completed model T fire piston. Push 
down on the T while it is the cylinder; the О ring forms 
an airtight seal that results in air compressing at the 
bottom of the piston, setting ће fire-starting material 


alight 


Figure 8.25 А smaller fire piston with its ember 
‘burning. Photo courtesy of Rob Bicevskis 


One version of the fire piston should look like 
Figure 8-24 when complete. Fill the holder with 

a small amount of timber, grease the plunger, 
and in a swift motion push the plunger into the 
cylinder. Make sure you are ready for the reaction 
of the force of compressed ай igniting the timber, 
Which will push back at you. You ean then remove 
the plunger and use the burning ember to light a 
fire! Another beautiful fire piston, also made by 
Rob, is shown in Figure 8-25, with its ember 


glowing. 
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Heat and Power 


There is the potential to use heat for a wide variety of 
purposes. The most common ways to use heat are space 


and water beating; however, heat can also be stored, as 


was seen in Chapter 7, or used to create useful work. 
Although normally we think of heat in the 


high-temperature form found in a gasoline engine or 


а steam turbine, even relatively low-ten 
heat like that found in a solar thermal panel can be 


useful. Theoretically, work сап be extracted from 
temperature difference; in practice, obtaining useful 


У 


amounts of work from relatively small temperature 
differences is challenging. There are many differ 
ways in which this is practically done. A device that 
turns heat into another type of useful work or vice versa 


is called a heat engine. Steam engines, air conditioners, 


and heat pumps are all heat engines, as is the gasoline 


or diesel engine in your car. 


Heat engines 


Some heat engines are internal combust 


engines, like 
в your car, whereas others are external combustion 
The main difference is 


ibat an external combustion engine depends on the heat 
itselI regardless of the fuel whereas a 
‘combustion е 


iis prety picky about its fuel 


External combustion engines 


‘There are probably a number of external combustion 
steam engines around you right now, if you are 


anywhere near an electric power station, Most large 
electricity plants use steam engines to tum electric 
generators that power our homes. That is true regardless 
‘of whether they are 
plants 


clear, or coal- or gas 


гей power 


The heat from whichever fuel is used tums water 
into steam, and then the steam is heated further in 

an enclosed conta 
pressurized steam is then fed through a turbine, 


т, Which raises its pressure. The 


unlike a fan blade but much stronger, or a piston 
engine. 


А piston engine can take many forms: both diesel 
and gasoline engines are piston engines. A piston 


engine has two major parts, a cylinder and a closely fit 
piston inside. The hand-pumped air compressor you 
‘might've used to fill up the tire of a bicycle in an earlier 
project is a simple cylinder and piston device. A stear 


piston engine generally has the pressure built up 
externally; the steam is then injected into a ey 


and expands to push the piston. Like the piston 
х of different 


engines in your car, there are à 


ways that multiple pistons can be arranged, and 
a wîde variety of innovations have been made over 
the years 

Ашы 
your desktop fan, but with air blown through it instead 
‘of moving the air forward. The angled blades mounted 


е engine operates on а principle not unlike 


around an axle slows pressurized steam down as it 
passes from a high- to lower-pressure containers, and. 
tums the blades backwards, which is often used to turn 
electric generators. Turbi neered 
mize the force captured in a way that 


s are of course е 


precisely to mas 
your fan is not, 


Piston steam engines were once the power horses of 
the railway industry, powered by wood, then coal, and 
both piston engines and steam turbines are commonly 


found in power stations around the world. Modern 


team-based systems are designed to reuse the steam 


several times by sending the waste steam from a large 


turbine or piston 
sometimes a smaller one afier that 


ngine through a smaller one, and then 


External combustion engines have several 
differences that make them potentially valuable from. 


an energy standpoint. For one, they rely on a 
temperature difference, rather than a spec 
"This can make it easier to com 


is useful when you are working with an intermittent heat 
source, such as the sun. As we saw when installing а solar 
thermal system, having а backup heat source allows things 
ко continue to function as normal when a renewable 


source isn't available. 


So for example, an external combustion engine could 
use the sun's heat while it was around, and burn another 
fuel when it was not. 


Internal combustion engines 


Inside the cylinder of a reciprocating gasoline engine, a 
small amount of fuel is set alight and the explosion that 
results forces а piston, which fits tightly into the 
cyclinder, away from the explosion. A diesel engine 
docs the same thing but uses pressure, instead of 

a spark, to ignite the fuel, like we explored in the 
fire-piston project. 


The engine in a vehicle does more than just move 
the vehicle around, it does several thir 

ır forward through gears attached 
to the wheels, it turns an alternator that generates 


a the same 


time: it moves the 


electricity, and it can send waste heat into the са 
essor to cool the temperature inside 


the cabin. It makes me wonder, if a car can do so many 
things at once, why in the basement of so many houses 


are there water heaters, furnaces, and incoming 
electricity connections? Couldn't those be combined 
somehow? 


її may not be ideal to have an internal combustion 
engine (like in our cars) sitting 
running all the time, though it is certainly possible. 


ur basement 


In many places, e.g., remote regions, before centrally 
provided electricity arrived, internal combustion. 
spark engines did ten 
(see Figure 9-1). Engines, like the 100-year old 
model pictured, are versatile and many were designed 
to run on multiple fuels depending on what was 
available. They are, however, a bit loud, and a 
continuous burn, like you find in а furnace, tends 


indous amounts of work 


to be cleaner than an intermittent burn, like in an 
engine. 


Figure 81 An antique gasoline/Rerosene-powered 
factory-type engine, which would have powered 
‘machinery and generated electricity before the grid 
reached these isolated areas. On display in New 
Brunswick at Home Week in Woodstock. 


Cleaning up combustion 


As mentioned in Chapter 1, burning fuel releases toxic 
gases into the atmosphere, including greenhouse gases, 
but depending on the type of fuel, also contributes to 
acid rain and other problems. Although we aren't quite 
ready to stop burning everything, we should be as 
efficient with the fuel we do bum. 

Some engines are cleaner than others: e.g., as 
mentioned, an engine with а continuous burn tends to 
be cleaner than one with an intermittent burn. A neat 
way to understand why is to light a match, let it burn for 
ıa second, and then blow it ош. Pay attention to when 
smoke is created during this process: it is while the 
fame is growing, and then from the smoldering 
matchstick once blown out, The flame itself releases 
heat, and not n 


ich smoke in con 


А good general way to reduce pollution from 
combustion is to increase efficiency by finding m 
uses forthe same energy: Heating systems which also 
produce electricity are called combined heat and power 
(CHP) systems. There are a number of ways in which 


this can be achieved: both steam and sealed- 
(Stirling) engines are contenders that may get more 
ın in the near future; other possibilities are fuel 


cells and thermoelectronics 


‘Steam can be а litle tricky to work with for the 
inexperienced, and it requires water heated to over. 
100°C (212°F). To get those temperatures from the sun. 
we'd have to concentrate it: this is being done, both on a 
large scale and a scale small enough for us to explore in 
a later chapter. Below that temperature there is still 


Water Pipe 
Connections | 
Devers he 
hot water ta 


cylinder and 
heating 
system 


enough energy to provide work. Not only is a hot air 
engine а good way to demonstrate that, but also it is 
being used in commercial heat and power systems that 
are now coming onto the market for homes and yachts, 
Whispergen (Figure 9-2) is one of several companies. 
working on Stirling heat engines for consumer-based 


Gas Burner 
Flame heats 
the four 
cylinder heads 
atthe engine 


Exhaust Heat 
Recovery Unit 
Uses the 
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heat the water 


Suring Engine 
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Figure 9-2 An internal cutaway of the system behind the Whispergen combined heat and power system, shown 
mounted in йз cabinet earlier Image supplied and © Whispergen Ltd улей ревет сот. 


СИР systems. The Whispergen uses an existing 
solid fuel source to generate both heat and power. 

Other companies have included renewable sources in 
the mix too, like Sunmachine (see the Online Resources 
for the link), which uses concentrated solar therm 
when available and solid or gaseous fuels otherwise, to 
power а Sürling-hased engine, There are also other 
companies working on steam version of CHP 


жей as plans for hydrogen or thermoelectric powered 
systems, 

Regardless ofthe specific technology used, CHP 
systems increase the efficiency of fuel use because they 
enable electricity to be produced while fuel is bei 
used for heat. 


Hat air 


When a contained volume of ай (or any gas) is heated, 
it will expand; when it is cooled down, it will contract. 
You can think of the molecules of air as billiard balls: 
ıhey bounce around very fast when they are heated and 
slow down and pull close together when cooled. We can 
turn the energy from this change into useful work us 
a heat engine. 


Among the first to design a heat engine was a 
man named Stirling who lived in Scotland about 
200 years ago. His name is still often attached to 
machines that only slightly resemble his original engine, 
because they rely on a principle he first tried to put 
into practice. 

There are three common piston arrangements in a 
Stirling heat engine. Gamma (Figure 9-3) and beta 
(Figure 9-4) engines, as the two more common are 


known, have the power and displacer cylinders either on 
top of one another (as one cylinder), or as separate 
cylinders but connected. Inside the eylinder(s) the large 


Figure 9-3. The Thinking Man's Engine, available 
as a kit from PM Research Inc., is a gamma-type engine. 
tis shown with the optional burner under the hot end 
of the displacer piston. The separate power piston is 
seen attached to the far side of the flywheel, which 
regulates the phase of he piston movements inside the 
cylinders. 


displacer piston shuffles а contained volume of air so 
that it is alternately heated then cooled. The second, 
usually smaller cylinder contains the power piston, 

where the expansion and contraction of air pushes or 


pulls an airtight piston. 

‘The motion of the two pistons is 90° out of phase. 
"This means that when the displacer piston is extended 
all the way in one direction with the ай consequently 
moved to either ай hot or ай cold (see Figure 9-5), the 
power piston is in the middle of its stroke, ready to be 
эдей upon. 


The third somewhat less common type of engine is 
and alpha configuration, where there are hot and cold 
pistons in separate cylinders. 

It is possible to demonstrate these concepts a little 
more clearly with simple materials, and possibly even 
create a running engine. You could also order a kit that 
will run off of a hot cup of water, or even a small 
burner, all based on the same principle. 


Figure 9.4 Beta-type model Sun Runner engine, disassembled ло show the displacer (top) and power pistons 
(bottom) to the right of he cylinder head, which has cooling fins built into i 


Figure 9-5 Diagram of the Stirling cycle through all four phases. Adapted from image courtesy of Brent H Van Arsdell 


Project 33: Demonstrating the Power of Hot Air 


cis very easy to demonstrate the expansive and соо 
forces that the Stirling heat engine takes advantage оГ. 


Online Resources 


= www.bekkoame.ne jp/~khirata/english/ 
тї can him—the original tin can engine by 
Koichi Hirata, versions of which have been. 


built шош 


the world and instructions and 
modifications posted all over the net. 

^o members.aol.con/stieshotfindes. htm — 
Hubert Stierhof has done some innovative 
work on useful but simple engines based on hot. 

sir and a moving cylinder, 


You will need 


* Adin ean 


+ A balloon that fits tightly over the top. 


Steps 


1. Take a small metal can that has one end completely 
removed, and stretch a balloon tight across the 
open end. 

2. Put a heat source under the can and the balloon 


will start to inflate, The tin can acts as the heated 


displacer cylinder and the balloon as the power 
piston, with the force of expansion acting to inflate 
itor push it outwards 

3. Ifyou then place the hot can (carefully) into a cold 
bowl of water, the balloon shrinks from its inflated 


state and, if the water is cold enough, sucks the 


balloon into the can. 


ion can then be used for useful 


The up-and-down 
things. It could tum a wheel, or do a job that required an 
up-and-down motion, ike power a pump. Both motions 
are useful for, among many other things, producing 


electricity. OF course it is not that convenient to be mov 


the can from the lame to a cold water bath, so these two 


temperatures are usually held separate in practice, while 
the air is moved back and forth between them. 

It is possible to urn the demonstration tin can and 
balloon into an engine of sorts. To do this, we reduce 
the amount of air inside by a half, by displacing the 


‘other half with a lightweight piston. In instructions on a 
project along these lines, Koichi Hirata suggests using 
balsa wood as a displacer piston, Students at the Centre 
for Alternative Technology, Machynlleth, Wales, UK, 
built the engine pictured in Figure 9-6, relying roughly 
(on those directions, but used other displacer materials 
(as well as coming up with the condom al 


their own), with varying results. 


Figure 9-6 The model tin can engine built by 
students atthe Centre for Alternative Technology 


With а displacer roughly half the size of the cylinder, 
Which is а loose fit, acting as a displacer piston, we 
cun design the top half of the tin can as the cold side 
of the engine. Because the heat will be further away 
from it (relative to the bot side) it will be colder than 
the hot side, The displacer is expected to move up 

and down in the tin can, with the ame at the bottom. 
(see Figure 9-7) 


(Lumber) 


cylinder 


Candle. 


Figure 9.7 A diagram explaining the major parts of 
the tin can engine you сап try to build 


You will need 


= А wooden base and walls. 


+A wire coat hanger. 


+ A displacer cylinder made from balsa wood or 
improvised (but be careful) from a lightweight 
material. 

^ A tea light or other heat source. 

e A drop of oil. 


Steps 


1. Attach a small piece of fishing line to the top of the 
displacer, and fashion an axle with a 90° phase, 
rom an old coat hanger. Search for altemative 
designs online if your materials don't match 
exactly, and be creative. 


Fix the axle to an improvised stand, 

3. Attach the other end of the fishing line to the axle, 
first feeding it through a very tiny hole in the 
balloon that is poked dead center. 

4. Tape another piece of fishing line to the top of the 
balloon. On the end of the axle, either place a 
‘lywheel, or a 90° bend with a counterweight. 

5. Puta small drop of oil on the fishing line that 
passes through the balloon to seal the hole. 

6. Place a tea light under the can, and rotate the 

‘ywheel (or weighted axle) to cycle the engine. 

"This engine does not start itself. Once the air inside 

is warm enough, and if the air in the room is cool 

enough, spinning the axle should start the engine 
tuming. The directions must be followed precisely 
because the frictional forces are difficult to overcome. 


Project 34: The Energy of a Hot Cup of Tea 


The Eco-Power Stirling Engine Kit from 
Stirlingengine.com is designed to run off of a hot cup 
of tea, Order the kit along with the book and homopolar 
motor kit (a project elsewhere in this book) to save on 


shipping costs. It does take some work, but it can also 
be very educational. There are alternative engines listed 
оп Evilgeniusonline.com, which will even run off the 
heat of your hand. 


You will need 


^ The kit from Stirlingengine. 


‘= A few items in addition to the Kit, including: 
= a Hammer 
* Va inch drill bit 
* epoxy 
= white glue 
= cyanocrylate glue 
= double-sided tape 


= amg 


Notes 


1. Simplified directions are difficult for this project, 
but we'll give you a good idea of what to expect if 
you do decide to order the Kit. A diagram of the 
completed engine (Figure 9-8) compared to the 
parts that come with the Kit (Figure 9-9) gives the 
reader an idea of the attention to detail that will be 
required. 

2. There is а video that comes with the Kit and is well 
worth watching. You probably want to watch the 
whole thing through once or twice before you start: 
it can get complicated, particularly if you are not 
sure of what the next step will be. 


What's what 


‘© The displacer cylinder (far left mid-way up in 
Figure 9.9) is thin plastic and the piston expanded. 
foam (next right). The hot and cold ends of the engin 
are two pieces of cut aluminum (top le), which you 
Will bend into the correct shape. The power piston is, 
as in the last engine, a piece of stretchy rubber and 
the axle is again a thin piece of wire. 


‘© Most of the body and the flywheel are pre-cut 


cardboard pieces held together with glue and epoxy. 
After popping the parts out of the cardboard sheets, 
the included instructions show you exactly where to 


fold and tape (Figure 9-10) to make the body. 


Lj 


Figure 9-8 Diagram of what the completed Eco- 
Power Stirling engine will look like. Image courtesy of 
wwwstirlingengine.com. 


^ The kit then guides you through seven easy-to- 
understand steps, including assembly of the 
connecting rod, diaphragm (Figure 9-11), cylinder, 
and displacer, then mounting the bottom plate, 
superstructure, crankshaft, and flywheel. This is 
followed by some testing and troubleshooting tips: 
as with most Stirling engine models, these include 
techniques on tracking down leaks and sources of 
friction in the engine. 


Figure 9-9 Parts that come with the Eco-Power. 


Stirling Kit, from American Stirling. Image courtesy of 
wwwstirlingengine.com. 


PPPS 


Figure 940 One of the diagrams from the Eco-Power 
Stirling Engine kit shows how to fold the superstructure. 
Image courtesy of wiewstrlingengine.con. 


Heat pumps 


Heat pumps and air conditioners are heat engines 
Working in reverse: ie., they draw energy from another 
and use that energy to do work on a temperature 
difference, They often employ evaporation and 


ression cycles of a very specialized working fluid 
that has convenient vaporization and condensation 
temperatures. It is one of these working fluids that has 
been the cause of a problem many people have heard of: 
the release of CFCs (chlorofluorocarbons) from older 
refrigerators and air-conditioning units. Thought to be 
benign because they didn't seem to react with anything 
for many years, CFCs have been implicated in 
destroying the ozone layer and, precisely because they 
are fairly unreactive, they take a long time to clear up 


Figure 9-11 Mounting the diaphragm onto the op. 


plate. Image courtesy of www-stirlingengine.com. 


{rom the atmosphere, Though very few are released 
anymore, those that have already been released will be 


in the atmosphere well into the next century 


‘Thankfully there are alternatives, and they are now 
coming onto the market, The simple heat engines we 
examined in this chapter have shown that a small 
temperature difference can be turned into useable work, 
and we'll soon see in more detail how cold can be 
created by a Stirling engine, Cold can be created in 
many different ways. И is likely the reader who 
taken a long car tip with a cooler that plugs into their 


electric socket is avare of another type of cooling 
device that also has few harmful chemicals used inside 
it: a thermocouple. The thermoelectric devices inside 
DC fridges are very robust cooling devices because they 
have no moving parts. They rely on diferent types of 
thermocouple material о generate а temperature 
difference and they can do the opposite—generate 

у from a temperature difference— oo. They are 
typically designed for a specific temperature range and. 
have some pretty precise manufacturing to the 
so they are not that easy to play with. However, their 


electric 


function is similar to the heat engines in the projects. 


Solar electric options 


There are two common ways to use solar power to create 
electricity. The first and oldest is to use the heat of the 
sun in a heat engine of some sort. Early experi 
ией steam and air engines with moderate success. One 
of the challenges is getting solar energy concentrated 
enough to be useful to heat engines, which tend to prefer 
high-grade heat—around 400°C (752°F). It is possible to 
get solar energy concentrated to this extent but high- 
quality materials are needed for economical performance. 


There are several ways to go about concentrating solar 
energy to raise the temperature at a collector point: not 
all of them need be complicated. The idea is generally to 
take the sunlight hitting a large area and direct it onto a 
smaller area. This can be done with lenses, as Gavin 
Harper showed in Solar Energy Projects, or with 
mirrors placed and aligned on the ground pointed at a 
single higher point. Other systems are suecessful with 


parabolas or even just semi-circular pieces of reflective 


material. There are designs available for concentrating 
dishes made out of pop cans (see Evilgeniusonline.com), 
as well as sites that can help you calculate the shapes of 
your dish. It is possible to reuse old materials, like a 
discarded satelite dish or soda cans. You can experiment 
With а couple of different mirrors and bouncing the light 
that strikes them onto a single point, and measure the 


temperature there which can get a lot hotter than the 
80°C or so collected as water earlier! 

‘Concentrated solar energy can easily reach 400°C 
(152°Е) and higher, so do be careful. Large-scale 
solar thermal plants exist around the world, powering 
both steam and Stirling engines that feed electricity 
onto the grid. 


Project 35: Concentrated Solar Thermal Motion 


"This project would need the enthusiastic evil genius to 
hunt down the Sun Runner Stirling Engine Kit, or an 

equivalent, The concentrator (Figure 9-12) is available 
з and success can be had 


from www 
using other engines such as the Thinking Man's Engine, 
shown earlier and still available from PM Research Inc 
With the concentrator. The sun's energy is concentrated 
on the very tip of the engine an 
the cylinder, which expands aga 


heats up the air inside 
inst the power piston, 


causing it (by tuming the flywheel) to move the 
displacer cylinder. This shifts the engine into the cold 
cycle, where the same air that was just heated is cooled, 
and the compressive force it exerts pulls the power 
piston back into the cylinder, moving the displacer 


again and returning the engine to the heating cycle. 
The concentrated solar heat could, in theory, be used to 


turn water into pressurized steam that could be sent 
through a piston engine, like the model one shown 
igure 9-13, available from PM Research Inc. 


There are very large systems of this sort, but I have not 


come across small-scale experiments, yet. 


Figure 9:12 The Sun Runner Engine, made by solar 


engines with a solar concentrator sold through PM. 
Research Inc, in action. 


Figure 9-13 The Model #4CI working vertical steam 
engine, available from PM Research Inc. Image 
courtesy of PM Research Inc 


Online Resources 


searchine.com is a wonderful 


retailer of all sorts of fantastic model engines, 
including the Sunmachine Engine used in this 
project 


^ www.bileyeraft.com is the original 
manufacturer of the Sunrun 


er engine and 
concentrator dish. They also n 
other interesting and educatio 


+ www.newenergyshop.com sells a direct sun 


demonstration Stirling engine and a variety of 


other very detailed experimentation kits. 

+ www.sunmachine.cony takes the idea behind the 
Sun Runner model engine and has created a 

red 

concentrating heat and power system around 

their Stirling 


home-sied solar or biomass co- 


technology. 


You will need 


^ The Sun Runner or a similar heat engine 
= Solar concentrator 


^ An electric generator that can be attached to 


the engine or an altemative way of measuring 
the power produced by the engine can be devise. 
An interesting low-tech way, shown in the 
images, is to use a breaking dynamometer 
constructed from: 

= apiece of a cotton string 


container attached to the string 


several equal weights (coins work well). 


‘© To operate the dynamometer, the cord is attached to 
the scale on one end and wrapped once around the 
moving axle (Figure 9-14), such that the motion of 
the axle will it the container that is attached to the 
other end. Known weights are gradually placed in the 
container (Figure 9-15), and the apparent weight 
recorded on the scale is used with the actual weight 
of the coins and the speed of the axle's rotation 


Figure 9-14 Scale and cotton cord wrapped around 
the axle of the solar Stirling engine, acting as a 
breaking dynamometer. Note that for accuracy, the scale 
should be held securely in place and a more accurate 
seale could be used. 


apparent weight while the engine is running. Using a 
high-speed video camera (not shown), or other device 
to record the speed, will enable you to calculate the 
power produced by the engine under different loads. 


(counting revolutions from a video ofthe wheel 
spinning works), to estimate a power curve for the 
engine. You can use this to size an appropriate electric 
generator and load for a more permanent installation. 


e Aloadorm 
produced. 


‘of measuring the electricity 


+ Optional: a method of drawing waste heat away 
from the cold side ofthe engine: be ereative and 
explore different options (see below). 


Steps 


1. The Sun Runner Engine, like most Stirling engines, 
requires almost no maintenance. If you did just want 
то see how the inside worked (shown in Figure 9-4), 
you'll want to carefully slide the pistons back into 
the cylinder (Figure 9-16). 

2. Set up the engine on a tripod and, if you forgot, 
tighten the small Allen bolt (Figure 9-17) on the side 
то hold the cylinder and heat sink onto the base. 

3. Point the dish at the sun and align it so that a white 
strip is clearly seen across the tip of the engine. 

4. Use one finger to gently spin the flywheel and start 
the engine turning (Figure 9-18), 


Figure 916 Sliding she cylinder and cooling fins onto 
иле body of the Sun Runner model Stirling engine. 
‘concentrator dish. 


5. Once it is turning, attach the generator and load, ог 
attach a dynamometer to measure the torque 
produced under simulated loads. You might also 
measure the temperature attained from just the sun's 
heat (Figure 9-19). 


6. Marvel at one 10-year-old solar power! 


Figure 9:17 Tightening the tiny Allen bolts on the side 
of the cylinder body that hold it in place and keep a 
tight seal. 


Figure 948 Use one finger to start the engine 
turning. On a larger system, an automatic starter would 
of course serve this function. 


Variation 
Cool the cold side of the engine and try to increase 


the amount of power generated. The engine will 
functi 


without extra cooling, using the fins on the 
cold side of the cylinder for cooling. To help more heat 


Figure 948 Use a simple oven thermometer to 
measure the approximate temperature at the apex of the 
concentrator dish. 


escape, try blowing more air past the cold side of the 
engine with a fan. 

For a more advanced project, run copper tubes with 
cold water in them around the cold side of the engine, 
into a bucket of water. If the bucket is below the engine, 
ath 


mosiphon effect will draw the cold water up and 
tetum heated water. As we spend so much of our fuel 
heating water already, isn’t this а great by-product of 


solar electricity? Take a second to compare the power 
produced before and after adding а cooling system: it 
should have increased, 


Project 36: A Thinking Man's Cold 


Low-temperature engi 
projects of this chapter, are good den 
the energy that is available to be put to use from even 
very small temperature differences. The Thinking Man's 
Engine (available from PM Research Inc. and shown in 
Figure 9-3), one of several different models available 


stration tools of 


from hobby-sized builders around the world that operate 


at a higher temperature difference, is more precisely 
‘machined. Some suppliers are listed on. 
Exilgeniusonline.com but the list is not exhaustive. 

Look around and try to pick one made close by if you 
can find one. The project definitely isn't specific to the 
engine, bu itis something that perhaps not every engine 


owner has done yet. The accompanying images show 


the Sun Runner Engine from the last project and the 
water wheel from Chapter 8, although students in class 
atthe Centre for Alternative Technology in Machynlleth, 
Wales inspired the project using the Thinking Man's 

Engine and an electric drill, with more success. 


You will need 


EV 


dium-temperature heat engine. 


+ A small electric engine or other mechanical rotary. 
power source (a second heat engine driven by 
a heat source will suffice, as will he water 
Wheel from a project in Chapter 8 if you can wait 
that long?) 

= A belt or alternative. 

‘Possibly a pulley, particularly if the driving engine 
is not variable speed. 


Steps 


1. Ensure that the engine is securely held in place (one 
set of hands will do, but make sure there is another 
set around to hold the other engine). 

2. fusing the Thinking Man's Engine or an en 
With a similar feature, you can remove the flywheel 
and attach the belt drive. 

3. Fit the belt around the drive shaft of the Stirling 
engine and around the other power source, so the 
belt is ight. 

4. Tum the stirling heat engine backwards using the 
second power source (Figure 9-20). 

5. Create cold (Figure 9-21)! 


Figure 9-20 The Sun Runner Stirling engine, 
attached by a thin belt and powered by the model water 
wheel from Chapter 8 


Figure 9-21 А small but measurable temperature 
difference was created, though й did take some time! 


Efficient or convenient 


One of the reasons why CFCs became so popular more 
than 50 years ago and heralded a new age of 
refrigeration for all, though there had been refrigerators 
before, is that CFCs were efficient at the job of moving 
heat from one place to another. They were also 


relatively inexpensive to produce and relatively safe Гог 
the user 


Now that we are looking around for the ability to 
reduce the use of harmful substances, it is comforting to 
know that it is possible with a correctly designed heat 
engine using nothing but air as a working fluid. 
However, if we do the math of the efficiency of the 
temperature difference produced in our earlier project, it 
is not good. This is a large part of why substances that 
have deleterious effects on the planet continue to be in 
use, because the alternative often does not have the 
technological maturity to compete commercially. The 
fundamental technology behind a Stirling cycle- 
contained gas heated then cooled—is already widely 
used in the cryogenic freezing industry because it is 
efficient way to create such a low temperature and has 


electricity in space, The potential in the 


is there, and the inspiration fora designer to 


build an efficient consumer-grade version may just be 
waiting for us to want it. 


Heat pumps operate on a similar principle, but they, 
like air conditioners, have a greater efficiency than 


the devices we have demonstrated so би. Heat pun 


concentrate (or move) heat using another power source, 
such as an electric motor, and use an air or underground 


heat exchanger as an initial stable temperature. 
‘They also work best in particular ten 
and mild climate tends to be best. Ground source heat 


systems often rely on the Earth remaining ata constant 
temperature below a certain depth, regardless of the 
season in most parts of the planet. A geothermal system, 
оп the other hand, will depend on a relatively hot piece 
of ground that occurs naturally in only a few differ 
places, for most of their heat, possibly using a heat 


pump to raise the temperature during part of the season 
but also potentially producing power when there is 
spare heat that is not needed. A grou 
pump with no geothermal source will never do such a 
thing, but as we've seen, the ground can also be used to 
store heat. During times of plenty of heat, like the 

er, developments like Drake Landing outside of 
Calgary, Alberta (wwwalsc.caf are storing solar heat 
through the seasons, and drawing it out during the 
winter when it is most needed. Genius, eh? 
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Electricity 


We have been using electricity fora long time. From the 
days of Thomas Edison, to the world of electronics 
sering today, researchers continue to discover new 
and interesting characteristics of electricity. We'll 


discuss recent advances to generating electricity in later 
chapters, but for now we'll focus on more "traditional" 
h have 


ways of creating and storing electricity, whi 
ей only slightly in over 100 years. 


The basics 


Electricity is the flow of charge through a conductor. 
Basically the world is made up of atoms. Each atom is 
nade up of protons, neutrons, and electrons. Protons 
and electro wegatively charged, 

charge at all. In an 


atom, protons and neutrons are large and bound tightly 
together, whereas electrons are small and bound loosely 
to the пеш: 


and protons. Most particles have no net 
because the number of protons in the atom 


‘equals the number of electrons A particle becomes 
ch we from one atom to another 


ed when electrons n 
For example if two neutral particles get close together. 
and electro to the other, then one 
particle becomes positively charged and the other 


nove fro 


negatively charged. If you walk along а carpet in your 
socks and see little sparks, this is particles becoming 
‘charged, or atoms taking on and loosing extra electrons. 
Now if we take such a charge and move it quickly 
through а conductor diat is a material made up of 
particles with loosely bound electrons, like a copper 


wirewe get electricity. The movement of electrons is 
known as a current—it can be described as a flow, in 
the way that a liquid flows, of electrons. 

Voltage is the measure of electric potential. A 
analogy is to a faucet of water on a bucket, 
Where the voltage (їп volts, abbreviated V) is anal 


to how wide the faucet is open, and he current 
(measured in amps, abbreviated A) to how fast the water 
is lowing through that opening. The combination ofthe 
voltage and current gives an idea of the power of the 
stream of water. Multiplying the voltage by current 
results in a measure of energy use over time, known as 
power, measured in wats (W). 


There are two types of current of electrici 


Though 
же are not always aware of it, most people use a 
mixture of alternating current (AC) and direct 

current (DC) throughout their day. The light sockets in 
most houses provide AC from the power company, 
whereas your car batery and cell phone both use DC. 
‘The difference is that alternating current, as its name 


suggests, altemates the direction of current flow, 
typically many times per second. So while a battery 
has one positive terminal and another negative terminal, 


Which makes it prety easy to imagine electrons 


traveling fron 
AC 
chance to look at an oscilloscope of some AC current, 
you would see а sine wave traveling across the 

Screen. The AC current coming out of the sockets 
your house alternates between 50 and 60 times per 


вето the other down a copper wire, 
sts а bit more difficult to imagine. If you had a 


second, meaning that the sine wave touches the positive 
or negative extremities at least every 17100 of a 
second! 


Generators and motors 
А common way of creating electricity is to use a 


spinning power source, ike а shaft, to turn coils of 
copper wire in between а magnetic field, often created 


by a pair of permanent magnets (see Figure 10-1 for 
a close-up of small version), alternately using an 


electromagnet. created by passing electrons 
second 


ies of copper coils. When the сой spins, it 


* 


Figure 10-1 A model electric generator The coil of. 
copper wire can be clearly seen on the axis (vertical 
down the image) and the magnets (encased in plastic) 
оп either side. 


An electric generator will produce different levels of 
current and voltage, depending on how itis wired and. 
how fast it is turned, and an electric motor will similarly 
be “tuned” to à particular power supply. For electricity 
to be useful, the voltage and current need to be well 
‘matched to the application or load on the circuit, For 
example, those who have crossed the Atlantic Ocean 
will know that the voltage used on either side is 
different, and that their appliances need to be able to 
accept different voltages, or have something that will 
adapt the voltage to their appliance, from the 220-230 V 
range to the 110-120 V range. 


Different voltages of electricity have different 
properties and characteristics and, as а result, uses and 
locations where they are most appropriate. For example, 
very high voltages are used by electricity companies to 
transmit power over large distances, because less 
electricity is lost in transmitting high-voltage electricity 
iban low-voltage electricity, through the same cables. 
Figure 10-2 shows the basic parts of a typical рап of the 
grid: the hand-tumed generator (not common on a large 
scale) feeds electricity to a step-up transformer, which 
feeds high-voltage electricity into the power lines, which 
is then sent through a step-down transformer—to turn 
very high voltage electricity into something that the 
light bulbs can use—before powering the street lights- 


Medium-sized electric generators are found in places 
like the alternator of your car, which uses the force 
created by the engine running to recharge the battery of 


Figure 10-2 А demonstration of the electric grid: a 
generator (top right) connects to а step-up 
transformer (center) feeding into high-voltage power 
(transmission) lines (top left), then stepped-down to 
power the street lights (bottom lef) 


your car, and at the center of a wind turbine to tum the 
spinning motion of the blades into useful electricity. 
‘One of the neat things about electricity is that the same 
combination of magnets and coils of copper wire are 
found in many elect motors as well. Though the 
arrangement and number of coils of copper wire would 
be slightly different in something designed to be a 
generator compared to à motor, the concept isthe same 
and many motors can be used as generators. 


‘Simple demonstration Kits can be found at a variety 
оГ stores; probably the local hobby shop is your best bet 
To keep the transportation emissions of your proj 

a minimum (see Figure 10-3 for an idea of what to 

look for) If you are the adventurous type, you could 
lake apart an old motor lying around to get a better 
understanding of how motors and generators work. 
[always found that hands-on tearing something apart 

is the best way to learn. You might find an old motor 

in a tape deck or eight-track player in your basement, 
but make sure no one will miss it before you take it 
‘apart! You could then attempt to attach it (via a belt 
огъу direct drive) to some of the prime movers used 

in our later projects, and experiment with different 

sizes of electric generators, Another interesting way 

to get an understanding of how much work must go into 
providing even a small electric charge is to use, even 
just in an emergency, a hand- or pedal-powered 

electric device. 


Online Resources 


e www.magnet fsu.edu/education/tutorials/ 
java/Taradaymotorfindex.himl—a good tutorial 
Tor those wishing to understand more about 
how this motor works, 


e www.evilmadsci 


Vistcomarticle.php/ 
HomopolarMotor Evil Mad Scientist 

Laboratories really do "make the world a 
better place, one mad scientist at a time.” 


+  wwweiadoe.gov/kidsenergyfacts/sources/ 
electricity imi ihe US Department of Energy 
has put together a wonderful refresher course, for. 
anyone who isn't currently in a phys 


Figure 10-3 The layout of a demonstration electric 
generator kit: а large wheel is hand-turned to drive an 


electric generator, creating current at the terminals s clas 


eo oew.mitedu/OcwWeb/Physies/8-02Electricity- 
amd-MagnetismSpring2002/Courseomel— 
The open courseware site of MIT is à treasure 
"rove of useful information on a range of topics 


Project 37: The Homopolar Motor 


The homopolar motor is a very simple motor that can © The materials aren't very enormous really (see 
help the reader to understand how electricity works. The Figure 10-4). One AA battery, some copper wire, 
‘concept behind it dates back to a device created in the a screw, and a really special magnet (such as a 
18005 and credited to Michael Faraday. The homopolar neodymium disk magnet) 


(or Faraday) motor does work spinning a screw using 
the charge created by a battery and the 
created by the n demonstrates how electric 
nd magnetic forces can be used to create rotational 


лее forces 


You will need 


^ Order the kit from American Stirling to save 
yourself the trouble of hunting down the hard-to-find 
bits of parts; otherwise, look up some recommen- 
dations of sources using the Online Resources 
provided, 


Figure 10-4 Parts that arrive with the American 
Stirling kit (newcamericanstirling.com). 


Steps 


1. There are two easy ways to build a homopolar 
motor, The American Stirling kit suggests 
bending the copper wire so that it secures 
the magnet directly to the base of the battery, 
causing the magnet to spin. In practice, 
же have found that adding a common household 
serew to the motor provides а more satisfying 
demonstration. 


2. Place the magnet on the base of the screw and the 
other end hanging (using the magnetic force acting 
through the serew—notice that there is à maxin 
size of screw and magnet that can be used, else 
the screw will not be held to the battery with the 
magnetic force) from the negative end of the 
battery. 


3. Touch the copper wire to the positive battery 
terminal. 

4. Lightly touch the opposite end of the copper wire to 
the end of the magnet without the screw hanging 
from it (see Figure 10-5). 

5. The screw will start spinning. If not, check that 
there is а good contact at both ends of the 
copper Wire. 


Figure 10-5 The assembled spinning serew-type 
homopolar engine. 


Storing and transmitting 
power 


Because renewable sources of power tend to be 
intermittent, energy storage quickly becomes an issue 
for those wishing to use the sun or the wind as their 
primary source of electricity. It is possible to use a 
battery to store some electricity, but as the most 

ın and affordable chemical batteries have a not 
itis good to be 
prudent when deciding if this is for you. 


inconsiderable environmental 


Chemical batteries are formed by the interaction of 
Iwo different chemicals. Some batteries are consumed 
by the process known as single-use batteries such as 
common alkaline batteries whereas others can accept 
and deliver a charge many times-— such as the lead-acid 
battery in most cars—over their life. Lead-acid batteries 
мге common and relatively affordable, There is also a 
well-developed system for recycling both the lead and 
the acid in many counties around the world. Most 
batteries have a certain lifetime: lead 


batteries 


nly last 5 years with good maintenance, whereas 
nickel-metal hydride (NIMH) batteries and other 
‘advanced batteries can last longer with proper care. 

At the end of their life, all chemical batteries need to be 
disposed of with care to the appropriate facility that can 
accept and handle the materials inside safely. Energy 
goes into all phases of chemical battery manufacturing. 
In many cases this can be quite а lot of energy, so 
choose batteries carefully and care for them well if you 
must use them. There are advanced benign alternatives, 
like fuel cells, which can also function as batteries, but 
there are challenges to commercialization (such as storing 
hydrogen safely) that prevent widespread adoption at the 
moment. Also, consider some of the more benign 
alternatives just covered in the last chapters—air and 
water—depending on the landscape around you. 

JE you are somewhere remote that has no other 
electricity supply, then installing and using chemical 
batteries might be the only option. In this case it 
becomes important to consider the size of the batteries 
and how much power is going to be required, for how 
long, when, and how critically. Battery systems 
typically require some trade-offs to reach a compromise 
between useability and соч, 


Many people who have traveled in a motor home or 
‘camped with а trailer that had its own battery system may 
have experienced what a conservation lifestyle entails. 
Batteries only store a certain amount of energy, and they 
have a funny way of delivering it If you draw a lot of 
power from a battery quickly. you will find that overall 
you get less energy back from it, than if you drew a small 
amount of power out over a smaller period of time. 
Batteries also only hold so much energy, so they require 


the people using them for necessities to be somewhat 
considerate of their energy requirements. Getting people 
ко be conscious about their electricity consumption is 
useful for the environment, even if batteries are not 
always very good. Knowing that, itis а good idea to take 
account of your energy use, in much the same way as a 
person who was considering buying a batery-based 
electricity system for their home would think about what 
appliances they absolutely could not live without. 


Project 38: A Coin Battery 


Tris common for us to have batteries of different sorts all 
around us and not really understand that part of what is 
happening is a chemical reaction between two metals. 
"This super-simple battery is potentially useful to get an 
idea of a very simple device that produces a small 
electrical charge, We use really benign materials to make 
it Figure 10-6) but that shouldn't detract from the reality 
that consumer-grade batteries often contain dangerous 
chemicals and should always be disposed of properly. 


A battery is typically composed of cells wired 
together. In this project, the copper parts of the coin 
react with the aluminum sheets in the presence of an 
alkaline solution, which is soaked into layers placed 
between the copper and aluminum, Increasing the 
number of cells Ge., coins) stacked in order will 
increase the voltage of the battery. 


Online Resources 


eo wowasers globalnetco.uk/-jchapltv proba him 

eo brightest-kidz.squarespace.com/journal/2008/ 
VLTÍcoin-powered-battery-project hn. 

+ www.sciencecube.com/Engieducation/mbl’ 
‘mbl-coinemflasp. 


You will need 


‘+ Six pennies or copper-coated coins, Pennies are 
reported to work in the United States, Canada, and 
the UK, and 50 paisa coins (among others) in India, 


e A small dish, 


Figure 10-6 Simple materials for this project: a dish, 
coins, aluminum foil, wire, and salty water. 


eo Some alum 


tum foil (enough to trace ош six pennies). 
Another alternative is to use 10 cent pieces if you are 
in the United States or Canada, as they have some 
aluminum in them that can be à substitute. It is 
possible you can find other coins or mat 
substitute; it is important that they have some 


ils asa 


aluminur 


ıs this will react with the copper in the 
saline solution. 


Scissors to cut the alun 


и foil Gf you are using id. 

2 Warm salty water (another alternative is lemon juice 
for a more potent battery). 

+ Two small pieces of wire and some tape or solder 
and a soldering iron. 

+ Paper kitchen towel or pieces of cardboard or paper 
то hold some saltwater or juice in between parts of 
the cells. 

2 A Toad (a small buzzer or LED light could work) 
and/or a multimeter. 


Steps 


1. Cut out circles of aluminum foil and paper Kilcher 
towel as big as the pennies (Figure 10-7). 

2. Tape the bare end of one piece of the wire in to one 
penny, and the bare end of another wire to a foil 
circle, These will be the positive and negative 
terminals of the battery. 


3. Moisten one sn 


ll paper towel with the salty water. 

4. Place the foil circle with a wire in your dish and. 
place one moistened piece of paper towel over the 
top (Figure 10-8). 


> 


Figure 10-7 Cutting penny-sized circles from tin foil. 


Figure 10-8 Layering coins, aluminum, and wet 
paper towel to form a battery 


Figure 10:9 The completed battery 


5. Cover the paper towel with a penny, and the 
penny with a circle of tn foil. Repeat this layering: 
your top coin should have the wire taped to it 
(Figure 10.9). 

6. Attach a (very small) load or multimeter to 
demonstrate your battery. 


Moving it around 


If you are not going to store electricity, then it either 
needs to be used or put somewhere where it can be used. 
"The grid is a system of transmission and distribution that 


crosses the continent and covers n 


пу parts of the world. 


In some places, where allowed by the utilities or body 
that controls the power grid, it is possible to act like a 
generator and feed power back onto the grid. In order to 
‘do that, the energy being put back must exactly match. 
the grid: otherwise, lots of trouble could happer 
‘Thankfully, there are some very good products that now 
‘enable everyday people like you and me to generate 
lean renewable electricity and sell it back to our power 
‘company (if they are willing) for our neighbor to use. You 
Will ecd to have specialized equipment that interacts with 
the grid and which your electricity company will allow. 
Whether it is worth it for you to consider buying this sort 
of equipment very often depends on how much your 
power company is willing to pay for the electricity you 
are generating. 


"The most generous places will pay a premium for types 
of electricity they want to encourage, such as solar- or 
wind-generated electricity. Germany and Ontario рау 

very high rates for solar electricity produced and sold 
‘onto the grid in order to encourage customers to become 
generators as well as consumers. A middle of the road 
approach would allow the customer to rollback their 
‘consumption with production, which is called net 
metering. Net metering can have the advantage of 
increasing awareness by consumers of the amount of 
electricity they are using compared to what sot of | 
resources are necessary to provide that electricity. The 
vast majority of electricity markets remain without real 
alternatives for customers to interact with he grid. This is 
a policy problem and, as we discuss elsewhere, getting 
active and making your voice heard to politicians and 
industry representatives is а very green evil genius project 
in itself. So do some reading, then add "net metering” to 
your lexicon and start pounding the pavement! 


Charge controllers and inverters 


In setting up renewable energy systems, electricity will 
need to be managed in order to move it from generators 
to storage devices or the grid. Charge controllers and 
inverters will likely form a part of most renewable 
energy systems. 

Charge controllers deliver the appropriate amount 
of electricity, depending on the battery's state of charge 
and type of battery. They will often be specific to more 
advanced batteries. Lead-acid batteries can absorb a lot 
of charge when they are between half and mostly full, 


Figure 10-10 An Aurora grid-tied charge controller 
that is specific to the turbine shown in Figure 10-11 is 


connected to a net-metered system in New Brunswick, 
Canada. 


but like to be filled up slowly at the end. A smart charge 
controller will know this, and many other things about 
your battery, and often about the source of electricity you 
‘are charging it with, The controller pictured in 

Figure 10-10, for example, is specific to the turbine 
(Figure 10-11), and monitors windspeed so it can rectify 


\ м 
Figure 10-11 The Aurora turbine tilting ош of the wind 
to protect й from spinning too fast and damaging the 


turbine or electronics. 


Figure 10-12 А solar- and wind-powered net-metered 
electric system at the Falls Brook Centre in New 
Brunswick. Bottom right is the dump load, in case too. 
much power is being produced, because there is no 
battery. Above the dump load isthe Aurora wind 
controller left of it is ап emergency shut-off switch, 
and further to the lef are the meter and junction box. 
where the solar controller (top left, out of picture) is 
connected. 


Figure 10-13 Flooded lead-acid batteries on the floor 
ofthis educational setup atthe Falls Brook Centre, New 
Brunswick. The small charge controller and fuse box 
аге mounted on the wall above. 


Figure 10-14 The door of the fuse box of the above 
system, open while attaching the solar electric panels 
from Chapter 11. Brent Crowhurst from the Falls Brook 
Centre is pictured. 


‘the current from the turbine and feed it onto the grid. I is 
part of a larger, more complicated, system (Figure 10-12) 
Which has а metered connection to the grid. An alternative 
system, pictured in Figure 10-13, by contrast, is fairly 
simple and accepts only a fairly uniform charge from a 
turbine and solar panels. It does not interact with the grid, 
and the system as shown, has only a small inverter to 
power minimal workshop implements (and no power 
tools). This is the demonstration system that the wind 
and solar systems installed later will be wired into 
(Figure 10-14) 


Inverter options 


Many sources of renewable energy are produced as 
DC electricity, and will need an inverter to transform 
the current to AC to be useful to those of us accustomed. 
to being “on-the grid" Your inverter сап tie you into the 
grid, and it can give you some independence from it, 
‘combined with a few batteries, if you choose the right 
‘one, If you are fortunate enough to have a utility th 

Jets you sell back onto the grid, you could start to pay 
for these systems from some electricity ха 


‘Smaller inverters (see Figure 10-15) are useful for 
small loads but, for a larger system (Figure 10-16), 
choosing an inverter can be a complicated process. 

IT you are off-grid, it will depend largely on the types 
‘of appliances that will be used at the same time. 


Figure 10-15 Smaller inverters, like those pictured, 
can only run a few appliances at a time. 


Project 39: Take 


Energy conservation is going to be the single most 

cost-effective way of reducing the costs of any battery 

system and reducing electricity costs and environmental 
mpacts in general. Choosing to use the television 

for one hour less per day, to turn off the lights, and 

unplug your monitor will allow a smaller battery 

and lower cost. These habits are also valuable for 


those people who are not off the grid, and are not 
otf the grid, ever, because they 
Another way to do this would be 
through a meter, as we did earlier. I remember my father 
telling me about his days in London during the 1960s 
When the electricity was controlled by a meter in the 
hallway that he had to put coins into. For each coin he 
got so much electricity. Indeed, prepaid electricity cards 


considering goir 
teach c 


Figure 10-16 А larger hattery-based off-rid system: 
batteries are on ће floor on the right; the small white 
box tothe left is the solar charge controller: further left, 
the big box is the inverter 


One Room Off-Grid 


are still common in many parts of the UK, forcing 
people to think about their electricity use in a very 
deliberate way. 


You will need 


^ An energy meter or to know the electricity 
consumption of the appliances you are planning to 


use in your off-grid room, 

= A pad and paper. 

^o The electricity consumption of every appliance in 
your house 

^ The catalog of a good deep-cycle battery provider 


Steps 


1. Add up rated (or real) consumption figures for the 
appliances you expect to 


2. Multiply that by the time you would like to be 
able to run them. For example: taking my der 
off-grid would require one 23 W bulb for 8 hours, 
and 8 hours for 65 W laptop power: 88 W x 8 hours 
704 Wh. 


3, Estimate how many days of energy independence 
you would like. Imagine the batteries are charged 
by the sun. Iit doesn't shine for a week, how many 
days could you live without the Internet? 


4. Multiply daily power consumption by days of 
independence. 

5. Calculate battery requirements, Remember that 
batteries only like to be half discharged. Decide on 
your voltage and divide it by your energy 
requirements for your amp hour needs. For the 
example, one day of independence with a 12 V 
system would require a 60 amp hour battery if it 
was discharged all the way, really a combined. 

120 amp hours would be needed, 
6. Calculate costs of batteries to meet current 


electricity consumption. (Also think about life-cycle 
impacts of the batteries) 


7 


You can also use this number to calculate the amount 
‘of money that you could save from conservation if 
you are on the grid by multiplying the kilowatt hours 
saved by the cost of power where you live. 

If you're really into saving the planet you can even 
calculate the tonnes of greenhouse gases not 


emitted to the environment by your conservation. 


Depending on where the power comes from in the 
arca where you live, the emission intensity of power 


from the grid could be anywhere from close to zero 
Tor hydro or wind to as much as one tonne per 


megawatt hour if your power comes from old coal 
plants. If your power comes from natural gas it's 
probably somewhere around halfway between, so to 
Find your avoided emissions multiply your kilowatt, 
hours saved by the intensity you think corresponds 


to the kind of emissions for your grid. 


Tip 


Don't forget 1,000 kilowatt hours (kWh) makes a 
megawatt hour (MWh). 


Solar Electricity 


We have already discussed how much solar energy is 
available to us and it is plenty. Turning some of that 
rgy into electricity is a fairly old idea but recently 
we have learned some new ways to do so as well 


Electric options 


There are two general ways to use solar power to create. 
electricity. The first and oldest is to use the heat of the 
sun in à heat engine of some sort, Early experiments 
iried steam engines and air engines with moderate 
success. One of the challenges is getting solar energy 


‘concentrated enough to be useful to heat engines, 
Which tend to prefer high-grade heat, around 400°C 

(752°F). It is possible to get solar energy concentrated 
1o this extent but high-quality materials are needed for 


good performance. We discussed a model inthe last 
‘chapter and commercial versions that are now coming 
onto the market, some of which may even be able to use 
low-grade heat to produce electricity. 


The reader is probably more familiar with 
photovoltaic (PV) panels (see Figure 11-1), as their 
prices have dropped dramatically and popularity grown 
recent years. Photovoltaic panels convert light 
directly into electricity. They have been around for a 
relatively short period of time; they are often found in 


small calculators and more recently are being used to 
power parking meters in cities around the world. 
jade solar modules 


Large retailers now stock ready 
that you can plug into the lighter socket of your car, to 


‘ensure that your battery receives a constant trickle 

с. Changing one device over to be partly powered 
by solar electricity is a good way to get introduced to 
the ability of compact and durable PV panels. U: 


very small panel to charge a battery that is charged 
every time the cur is running anyways is probably not 
going far enough, but do start somewhere. 


Figure П Frame-mounted solar electric modules at 
the Falls Brook Centre, Knowlesvile, New Brunswick 


Selecting a small РУ module appropriate to charging 
the battery from the of-grid room exercise earlier is a. 

better start, and one that teaches conservation. Batteries 
tend to require that the voltage Feeding them is slightly 


higher than their 


rated voltage, so to charge à 
12 V battery you will probably need a module that 
produces closer to 18 V; they are often sold as 12 V. 
modules because they will charge а 12 V system. How 
long it will take to charge a battery depends on the 

current produced by your panel: e.g., a 180 W 18 V. 
panel will produce approximately 10 amps (180 WI 

18 V = 10 amps) at peak production and will take 
approximately 15 hours of full sun to fill a 150 amp hour 
battery, assuming no losses and full sunlight. 


ost often in the 


Losses occur in à number of places, 


cable leading from the panel to the battery, and the sun 


does not shine all the time. At full s 
the earth receives about 1,000 W of irradiance per m* 
and, at other times, when the sun is at an angle to the 
surface of the earth, there is less direct solar energy on a 


„, the surface of 


Tat plane. Though the sun may be above the horizon for. 
14 hours or more, because of its angle and the extra 


layers of atmosphere, etc., the number of full hours of 
equivalent sun is less. A tracking device can improve 
this by pointing the par 


=1 directly at the sun, but these 


devices can get complicated and expensive. To get the 
15 hours of direct sunlight to charge the batteries 
without tracking the sun might actually take more than а 
full day, perhaps a few. A solution is to double the 
number of panels, but costs can rise quickly. Parts of the 
world, those near the equator, will have more hours of 
{ull sun per day than places futher away from the 
equator, over the course of the year. The number of 
equivalent hours of full sun a place receives is a useful 
value you can look up: e-g., in most parts of North 
America itis common to get 4 hours or less of 
equivalent full sun per day over the course of a year 
"This means that the sun throughout the day, from 
morning tll evening, is about equivalent to 4 hours of 
Tull sun. 


To get a better understanding of how РУ modules 
perform in different situations, there are а large number 
‘of kits on the market to help you experiment with 
wiring modules before pursuing a larger project. 
Prepackaged kits (Figure 11-2) are available, that can be 
assembled to, for example, power a fan (Figure 11.3) or 
a buzzer (Figure 11.4) as a demonstration before getting 
into larger projects. Small kits that might appear at first 
glance to be children’s toys can contain enough useful 
gear to do valuable tasks, depending on your location, 
such as charge AA batteries (with an included battery 


holder!) to power аг: 


= 
= 


Figure 1-2 Content of a solar electric kit available 
through the Centre for Alternative Technology (see 


Evilgeniusonline.com to order) or probably your local 
hobby store. 


Figure I3. Modules wired up in a demonstration. 
with voltage and amperage meters and powering a fan. 


Figure IU A solar-powered noise-maker aboard the 
Climate Change Bus at ће Falls Brook Centre, which 
younger visitors particularly enjoy 


Project H0: Assembling a Solar Module from PV Cells 


There are several places where you can pick up 
slightly damaged or imperfect photovoltaic cells 

(Figure 11-5). Surplus goods retailers on the Internet are 
reat inexpensive source, and some are listed in the 
Suppliers index, Assembling your own module has the 
advantage of potentially being much cheaper than 
preassembled solar modules, plus it is possible to 


integrate the cells into existing structures, like the shell 
of a building or a vehicle, as we'll see later, and to 


adjust the wiring of the cells to produce the optimum. 
Voltage and current for your application. Because you 
are likely to be buying slightly damaged or imperfect 
cells, the maximum amount of power produced by 
the completed n 
expected. 


odule could vary from what was 


You will need to decide on a final voltage and current 
for your project, which will determine whether you'll 
need to cut the cells, м 
together, 
avolved project, which many people might skip in 
‘order to opt for a pre-built module. The process of 
‘configuring and installing a pre-built module can be 
ıricky enough, depending on your location, but equally 
if you are in а place where money isn't very flush or 
where getting supplies in and out is difficult, then this 


how you will wire them. 
series or parallel. This is a bit more of an 


Figure П-5 Tio stacks of cut imperfect cells ordered 
їп bulk at a discount. 


‘might be for you! If you're not quite ready, you. 
сап follow along with one of the kits shown earlier 
Figure 11-2) and assemble a few cells that can 
recharge a battery, for example 


You will need 


Some imperfect or damaged solar cells. 

«Depending on the size of module you decide to 
construct, you may need to eut the cells so that they 
fit your needs, In this case you will need a small 
handheld circular saw with a hard blade. 


= A clean workstation with a solid desk, 


ıd good 
light. 


jal to serve as the 


jary piece of plywood being 

used to lay the cells out on; you can be creative, but 
ве sure that you can attach a glass cover and frame 
to it when you are done. 

«= A cut piece of glass or other protective sturdy 
‘material that will fit your base. 


* Arme ours is m 


le from reused aluminum with 


the corners pre-cut 
© Some silicon and hardener. 
= А soldering iron and some solder. 


© A multimeter. 


Steps—cutting the cells 


1. The first step is to plan out your module so that you 

‘know what voltage and amperage you'll need to try 
working with are 0,5 V 
each and we are powering а 12 V pump for a small 
solar thermal panel 


to achieve. The cells we 


2. Solar cells are rather like glass in their texture and 
don't take to being cut very well, so some care 
must be taken at this stage. Use а straight edge 
(Figure 11.6) that is not precious, 


Figure 1-6 Using a straight edge to score a slightly 
damaged cell practice first on one that is quite 
damaged, to get your skills up. 


3, Rather than cutting all the way through, score the 
cell in a straight line where you would like it to 
split (Figure 11.7). The cells we obtained had two. 
sets of contacts, so splitting them down the middle 


enabled us to double the number of cell 

4. Once the cell is scored (Figure 11-8), grasp it 
firmly (Figure 11-9) and gently snap it in two 
(Figure 11-10), not unlike the action of splitting 
а graham wafer down the center. Use your 
thumbs on either side of the score, and be 
sente. 


Figure 11-7 Scoring a less imperfect photovoltaic (PV) 
cell in half. Be gentle, they are very fragile! 


Figure 1-8 А scored PV cell, ready to be split. 


5. If the cell doesn't seem to want to split nice and. 
cleanly, шу scoring it a little deeper, but be careful 
because too deep a score can crack the cell. An 
imperfect split is not the end of the world; but you 


Figure 1-9 Grasp the сей firmly with both hands, 
and press with all four fingers on the underside and 
your thumbs on top. 


Figure 140 Gently "crack" the cells apart along the 
score line. 


should ty to have а few spares in case this does 
happen. 

6. Make sure you don't lean on the cell while cutting 
it (Figure 11-11) or you may erack the cell 


Figure IH. Just a little too much pressure when 
scoring can easily crack the сей, 


Steps—uuiring the cells together 


1. Once you have cut a sufficient number of cells, lay 
them out face up on your plank of wood or other 
‘material, with a piece of soft protective material for 
now, to make sure they will all fit with a small gap 
(Linch or so) around the edge of each cell. Ве 
careful, as they are fragile and could break a little 


2. Once you are sure they will fit, flip them over and 
place the electrical connections out. Most cells you 
"will find will have a length of electrical ribbon 
attached to either the top or bottom layer of the cell, 
and a connection point to the other side of the cell 
(Figure 11-12). If the ribbon is not long enough, 
you will need to add some wire and solder a good 
connection to it. 


3. Once you have laid out all the electrical 
connections and made sure that the wiring will 
meet your design specifications it is time to start 
soldering (Figure 11-13), 

4. Ве careful when soldering the contacts as it is easy 
to put a little too much pressure on a neighboring 
cell and crack it inadvertently. 

5. Typically, the cells will be soldered into rows, 
Which will then all be wired together (Figure 11-14), 
їп series or parallel as your application demands. 
Test each row of cells once you have finished 
soldering them together by taking them out into the 


Figure I-12 Lay the electrical connection from one 
cell over the contacts from the next. 


Figure ПЗ Solder the connection together and be 
careful not o put any pressure on the cells. 


sun and measuring the current and voltage produced 
(Figure 11-15). Five of our strings of cells produced 
acceptable current, but the sixth would not, until we 
replaced one of the cells. 


Steps—assembling the module 


1. Lay the strips of wired-up solar cells accessible, but 
ош of the way. 

2. Cover the plank of wood with an impermeable 
ayer (a cut black garbage bag works; see 
Figure 11-16). 

3. Place a thin layer of paper on top of the plastic 
(Figure 11-17) 


Figure ПАЧ A row of six cells soldered together 


Figure WIS. Testing the electrical output of a strip 
of cells. 


Figure WIS. Prepare the base by covering it with an 
impermeable layer 


Figure 147 Lay down a piece of paper to protect the 
‘connections behind the cell. 


Figure 148 Solder the connections between rows Figure 1-20 Pouring silicon onto the wired module. 
of cells. 


7. Slowly pour the silicon out over the cells 
(Figure 11-20); then with gloved hands, spread. 


4, Carefully move the rows of wired cells onto 
it out (see Figure 11-21) evenly over the whole 


the base 
module. 
5. Wire the rows of cells together (Figure 11-18), E NONE 
being careful not to put any pressure on the cells iy positon пераве in place (узе 11:22) 
(Figure 11-19), 9. Press the glass down gently to spread the silicon 


around evenly ( 

bubbles, which will 

the cells. 

10. The nearly assembled module (Figure 11-24) can be 
‘weighted down (another good use for textbooks) 
and left to dry for 1 or 2 days. 


ше 11-23) and remove any air 


6. Mix the hardener егете with direct sunlight 


that you wo 


id the silicon solution 


арай 


need again. 


11. When itis dry, you can size (Figure 11-25) and fit it 
into your frame, and test out the electrical output 
(Figure 11-26), 


Figure 1.9 Take care not to put any pressure on the 
cells and check the electrical connection before going Figure 1-21 Spread the silicon out evenly over all the 
on to the next step. cells 


Figure 11-22 Gently postion the glass over the 
silicon and cells. 


Installations 


Now that you've built your own solar PV panels, it's 
only natural you want to think about a more perm 


installation and their use, While we have been pretty 


casual so far about “point it towards the sun”, if you are 
thinking about putting up a permanent, or even semi- 


запели solar installation then positioning 
location impact on how well your 


is You'll want to make sure that there is 


creation perfor 
nothing shading your location during the day, and 


Figure 1-24 Nearly finished! Let it dry for a few 
days under some weight (but not too much) 


remember that shadows move, so just because a tree 


isn't shading your roof in the morning doesn’t mean the 


same will be true in the afternoon, Remember also that 
the sun's path through the sky changes during the year, 


so some things might shade your collector at the tin 
of year when you need it the most. You generally want 
to face your collector towards the equator and with 

le that reflects how far you are away from the 


equator. Many systems will have two points at which 


the angle of the solar collectors сап be set, which 


ged twice a year, before and after summer. 


Figure 1-23 Push the glass firmly down to clear air 
bubbles from the gooey silicon. 


Figure I-25 Sizing pieces of the (reclaimed) 


aluminum frame. 


Figure 11-26 The completed module in action. 
Powering a pump for the solar thermal collector built 
earlier 


Another option is to try to track the sun, as it does move 
predictable patterns, but this can get somewhat 
wolved for a small project. 


I you are going to ry to add your solar system to 
your existing AC electrical system, you will almost 
certainly need to seek out professional assistance. 
Depending on your skills and the willingness of your 
contractor though, it might be possible to assist in the 
process to some extent, As in the case of a solar thermal 
system, it is the wiring and interconnection that 
necessarily needs to be done by а licensed electrician, 
While actually mounting the brackets and system on 
your roof is less technically demanding 


Up or down 


‘The choice of where to mo 


1 your PV panels is likely 
1o be one of trade-offs, If you choose to mount the 
panels on the roof of your house, it could cost a fair 
amount to secure them, depending on the type of 

building. Something with a flat concrete roof will be 
fairly simple to fasten securely to and not very 
dangerous to work on, while a steep Шей roof would be 
more difficult and possibly require work to maintain the 


ity of the roof while securing the panels and 
mounting brackets, Whether or not to install brackets 


to adjust the angle of your panels is another question 


of trade-offs you are likely to face. Mounting brackets 
сап orient the panels at a better angle to catch the 
suns energy through the seasons, but they can also 


get damaged, and may not have quite the visual appeal 
of flat-mounted РУ panels. 

Is important to choose a location where the panel is 
usually facing the equator if your concern is generating 
electricity using your PV panels. Considering the price 
and effort that has gone into them, I expect this be a 


imary consideration, but I continue to hear tales of 
«d panels in northern countries. Too often 
the motivation is to look green rather than actually be 


morth-moun 


reen, and that is a shame because a lot of 


2 y cun 
go into producing a PV panel and it is à waste if that 
panel doesn't get the chance to produce all the useful 
energy that it could. Another factor of whether that 
energy is usefully consumed once itis produced from a 
suitable location, is where you plan to send it. Roof- 
mounted systems are nice because they are collecting 
energy where it is typically used —in the building. But 


there is sometimes only so n 
ound-mounted syste 

(Figure 11-27), Something to co 

length of cable run to the location where you will be 


ich roof space, and a 
is another alternative 


ider in this case is the 


using the electricity produced, as we discussed, and 
your electrician will tell you again, because cable losses 


ficant, and vary depending on the voltage 
sh them. So if you are thinking of using 


cheaper cable or running it a long distance, you n 
want to think about a higher-voltage system. 


Figure 127. A wood-frame-mounted, grid-tied 
photovoltaic system. 


Project 41: PV Panels on Your Roof 


Much like the solar thermal installation, if you are 
going to go through the expense of purchasing PV 
panels to install on your house, it is likely that both the 
panels and your roof warrant the services of a 
professional. A professional installer will worry about 
the optimal angle о place the panels, roof loading, wind 
gusts, and other important things. If you have a less 
valuable rof, you may think about attaching the panels 
yourself. Do a lot of reading and use common sense 
before doing this yourself—maybe take a course if one 
is offered nearby, like the participants in the pictures 
that follow who are attending a class at the Falls Brook 
Centre in New Brunswick, Canada 


You will need 


+ To have thought through your system carefully. 
We are only covering one part of a complete 
installation, and these are brief steps. You will need 
to think about where the electricity you are going 
to generate will go: either into а battery or fed to 
the grid if possible, or used right away. You will 
have wanted о size your modules to your needs 
and assess your options before making a sizable 
‘© For example, the modules installed in the 

accompanying pictures are being fed into an 

ih came with the 


existing charge controller, wh 
wind turbine installation from an earlier project. 
Wiring requirements are small, as the panels 

are mounted on the roof of the workshop where 
batteries are могі 


the electricity to power. 
tools. 


some lights a 


+ Appropriate gauge wire to connect your modules 
into a panel together, as well as sufficient lengths to 


send the electricity somewhere useful, and various 
electrical connectors, 

> Nuts, bolts, and mounting brackets appropriate for 
the roof that's taking your installation, The example 


pictured was planned as an educational experience 
using а roof that had few valuable features. 


Steps—preparing the modules 


= Start by testing individual modules (Figure 11-28) 
so there are no surprises when they are wired. 
together. The class pictured is installing six modules 
эз part of a weekend Energy Experience workshop 
atthe Falls Brook Centre in 2008, 

‘+ Lay your modules out, so the connectors on the 
back are accessible (Figure 11-29). 

^ Electrical connections on your modules are likely 
to be different, but usually straightforward to figure 
ош (Figure 11-30), Make sure you have thought 
your system through or you will have to take it 
apart (Figure 11-31) and redo it 


^ The frame to hold the modules together in a panel 
can be simple. In the case pictured (Figure 11-32) 
Iwo pieces of timber per module were more than 
sufficient, 


Figure N-28 Testing electrical current from an 
individual module: participants at he Energy 


Experience Class at the Falls Brook Centre. 


Figure 1-29 Three modules set alongside one 
another: the first cable wiring them together is in place. 


Figure 11-30 Tightening the weatherproof covers 
ото the second connection. 


Figure 1.31 Securing wires on a second set of three 
modules to be installed. 


Steps—Onsite 


1. Ensure you have a safe way up to the roof, and 
make sure 


y loose articles of clothing are secure 


before clambering about (Figure 11-33), 


2. Gather the required mounting brackets onto the roof 
before lifting your modules (Figure 11-34), and 
‘make sure the area is prepared. Go slow. 

3 Carefully lift the modules we assembled earlier up 
ошо the roof (Figure 11-35) 


4 Lay them face down (Figure 11-36). 


Figure 1-32 The wooden frames holding the three 
modules together are being installed, 


Figure 11-33. Try 1o remember to tie your shoelaces 
before getting up on the roof, and certainly before 


moving around. 


Figure 1-3U Gather everything you'll need. 


Figure 1-35 Carefully pass the panels up. 


Figure 1-36 Lay out the panels so that the electrical 


connections are accessible 


5 


Finish any final wi 
panels together (Figure 11-37). 


ig such as wiring the two 


Carefully turn the panels right side up, mal 
sure the electrical connections are accessible 
(Figure 11-38), 


‘Test the panels at this point (Figure 11-39) to make 


sure there are no loose connections as the electrical 
connections will be difficult to get at later. 

Feed the cables from your panels into a 

е 11-40). 


weatherproof junction box (Fi 


‘Secure the junction box to the roof (Figure 11-41) 


and ground it 


Figure 1-37 Connect the teo modules together. 


Figure 11-38 Easy for wires о get into inconvenient Figure IUD — Securing the junction box 
places, so make sure the important ones are accessible. 


10. Splice the cable that will lead to the charge 
controller (Figure 11-42). 

11. Feed the cable into the junction box (Fi 
and tighten the weatherproof shield 
(Figure 11-44), 

12. With the wiring basics in place, secure the panels 10 
the roof (Figure 11-45) 

13. Be careful, as your may be drilling holes very close 
to the panels (Figure 11-46). 


14. Check to make sure your panels are secure 
(Figure 11-47); if not, add more support 
(Figure 11-48), 


Figure 1-39 Make sure nothing came loose in 
the move. 


Figure I-U2 бір rhe end of the cable that will 


Figure IO Feed the wires from the panels into the 
те сату the electricity о the battery or charge controller 


junction box. 


Figure 1-43 Feed the thick cable into the Figure П-ЧБ Drilling this close о the panel isn't 
junction box. really advisable, but is sometimes necessary. Be careful. 


Figure I? On flat roof installation, your panels are 
Figure WU Secure the connector so the water can't no going to have that many forces acing on them, but 


gerin. they shouldn't move around. 


Figure П.В. Fasten every comer into а solid part of 
Figure IUS Time to make sure the panels don’t move. the roof, so the wind doesn't pick them up. 


Figure 1-49 The wires are live: make sure the 
around wire (middle) is attached. 


15, Be careful working on the wir 


ig at this point 
as the panels will be producing electricity if it 
is a sunny day. Make sure the ground Wire is 
in place (Figure 11-49), 


16. Connect and tighten the positive cable first 
(Figure 11-50), then the negative terminal, 
17. Close and seal the junction box (Figure 11-51). 
18, Run the cable to the charge controller 
(Figure 11-52), 


19, We should be finished on the roof: come down 
carefully (Figure 11-53). Remember that doesn't 


Figure П-50 А secure connection will mean you do 


not have to get up on the roof again. 


Figure 1-51 Rain is bad for electronics. Fasten the 
junction box cover tight 


Figure 1-52 The cable should be fed ош of the way 
hut on the shortest path possible to avoid losses. 


Figure 1.53 Climbing down after a job well done. 


quite finish the job. You still have to send the 
electricity somewhere useful. For this project it is 
connected into the charge controller from an earlier 
project. 

20. Enjoy the view of the newly mounted panels 
(Figure 11-54). 


Tie or no tie 


As we discussed in an earlier chapter, deciding how and 
if to interact with the grid is a complicated decision that 
gets made for all sorts of reasons. From an environmental 


Figure 1-54 The mounted PV modules, producing 
clean electricity! 


perspective, we want as much solar power feeding onto 
е grid as possible. Particularly because solar radiation 
tends to coincide with peak electricity demand, electricity 
‘companies are starting to offer various programs that 
enable individuals to feed their excess power back onto 
the grid. If this is an option to you in your current 
location with your current electricity provider, then 

this is by far the most environmentally friendly option 
available to you. 

The incentives could work for you too. In Ontario, 
for example, doing this on a small scale would enable 
you to pay for the average (2008 prices) solar panel in 
approximately 25 years, which is a very short payback 
period for a renewable energy system. For comparison, 
a similar system in New Brunswick, where production. 
is only counted against consumption, would increase the 
payback period to 100 years for the average consumer. 
Tying into the grid ensures that none of the valuable 
solar electricity you generated will be wasted. If you are 
‘not near the grid, or want to ensure some level of 
independence, or have another motivation, then you can 
choose to go with a battery system, You will then need. 
o ook into inverters if you plan to use AC current, and 
size your battery and your loads appropriately so that as 
litle solar electricity goes to waste as possible. 


Whether tied to the grid or not, there ae often times 
when the sun is not shining. Thankfully, we have other 
forms of solar energy to put to use at those times. 


Wind Power 


Wind power is a valuable and in some places consistent 
source of energy, which we have generations of 

experience using, The wind is really a form of sol 
energy: the sun heats up some patches of air, causing 


circulation currents in the айг, which blow across our 
fields and valleys. The principles behind harnessing 
some of that energy can be fairly simple: a cloth hung 
оп а mast catches the wind as a sail, and fabric on a 
rope does the same as a kite. Early windmills had pieces 
‘of cloth hung on wooden panels, tilted at a slight angle 


to harness that caught wind as atu 
for a variety of tasks, such as grindin 


ig motion useful. 
com or pumping 


‘Some of those “old” ways of using the wind are still 
around today and some are even getting à new life 
ental benefits (Figure 12-1). 
Large freight ships are reportedly testing large kites that 
deploy from the front of the ship and pull it along, for 
use on the open ocean to reduce fuel consumption. 
The kites Пу high in the ай, because winds are more 


because of their enviro 


This children's kite demonstrates an idea 


Figure 121 
that people think has currency on a large scale. The 


turbine in the center of the kite spins in the wind, 
possibly generating electricity in a larger version. 


constant at higher altitudes, and don’t replace the ship's 
engines, just improve the overall efficiency. They are not 


exactly like the sailing ships of old, but they are a step 
in the right direction. Efficiency gains are important, as 


is remembering that the vast majority of our global trade 
once happened because of the wind. When we speak of 
an economy powered by renewable energy sources, it is 
something we hope for the future, as well as something. 
же had in the past 


Depending on your needs and the available resource 


at your site, there are а number of important factors to 
consider when deciding if wind is the most appropriate 
energy source for your task. IF it is, there are several 
options available to you, depending on what needs doing. 


In many cases installations will be close to electricity 
lines and, as we've discussed already, whether it is 

possible to feed electricity back onto the grid depends 
largely on your local utility, so is not always practical. 


But electricity isn't the only way to do useful work. If 
you decide to go down the biofuel route to fuelling your 
car, discussed later in the book, you might think about 
going so far as to produce your own ой from seeds, As in 
seeds is a fantastic job for the wind, so 
is appropriate. Like pumping water, 


grinding works well with a high-torque, low-speed sort 
of motion, Electricity tends to prefer а high-speed low- 


torque sort of motion, so the types of machines that do 
cach job can look quite different 


Medium and large two- and three-spar wind turbines 
that produce electricity are beginning to dot the 
landscape and are becoming familiar to people 
everywhere (see Figure 12-2). These blades use the 
same effect as an airplane wing to produce lift from the 
passing wind and are very efficient at moderate to ig 


winds. The shape of an airplane wing (Figure 12-3) 
causes a pressure to build up on one side and air to 
move faster around the long end of the wing, to create 
Jin. The lift that enables airplanes to Пу is directed in a 
circle on a turbine blade to cause it to spin. 


EN 


iind n 


Figure 12-2 A nrin-blade electricity producing 
turbine. 


Windmills and water pumps tend to have many 
small blades, which can turn in smaller winds (see 
Figure 12-4), though this sort of turbine can also 
produce electricity. The blades on а multiblade 
turbine are not necessarily shaped like an airplane wing, 
and instead use a dragging force to spin. The blades can 
be fairly simple; traditionally they were cloth and wood, 
and are cach angled slightly to catch the wind. These. 
many mullibladed machines turn at low speeds and 

tend to be robust enough not to get damaged by h 


her 


Figure 12-3 The same principles contribute to both 
airplane wing and wind turbine designs 


Figure 12-4 A multiblade turbine. 


Wind speeds. These ше often hooked directly on to a 
pump or grinding wheel, and simply pump water toa 
‘convenient place (like an above ground store tank from 
ready pile of seeds. It is also possible 
turbines to generate electricity, but 
less common so you'd have to look into sizing your 
alternator properly, or some gearing. There are a 
‘number of good places to continue reading, some listed 
‘on Evilgeniusonline.com, 


a well) or grind 
to use slower-turnir 


All of the wind machines we've talked about have 
blades around an axis that is horizontal to the ground, 
but there is also another possibility, which has probably 
been in use even longer. The vertical axis turbine spins, 
эз you might guess, around a vertical axis. Recent 
versions use curved blades to generate lift using the 
same principles as flight, whereas older versions used a 
drag force to capture the wind. Some of the problems. 
"hat people have encountered are that vertical axis 
turbines are best suited for use on the ground, where the 
wind is not exactly at its peak. But that could be 
different in urban areas, where vertical lines are п 
common and create wind gusts, which might 
unobtrusively power part of our future. (Think about 
skyscrapers and the long upward lines along their 
comers.) They are already widely used as anen 
‘that reliably report the wind speed. 


Project Ча: A Plastic Cup Vertical Axis Drag Turbine 


‘This project demonstrates, in a simple, old and valuable 
way, how to capture the power of the wind. Drag is used 
rather than НП, to spin the machine around a vertical 
axis. Devices like this are used to measure wind speed 
today because they tum at a reliable speed in a variety 
of conditions 


You will need 


‘+ Four plastic cups. 
* Two plastic straws or thin wooden dowels, like 
popsicle sticks 


> A small wooden dowel to serve as the mast with a 


base, or a cork in a wine bottle, or something 
similar to imitate а tower 


‘© A sewing pin or thumbtack. 
= Some tape. 


+ A base, or a fifth cup and a surface to tape it to 


Steps 


1. Poke holes two-thirds of the way up each cup. 


the hole in one 


Stick one end of the straw throug 

‘cup, and the other end in another cup. 

3. Tape the straw securely in place. Do the same to the 
other straw and cups. 

4, Align the cups so that the open end is facing the 

closed end of the cup in front of it (they will catch 

the wind). 


Fix the two straws together at their center point 
with tape. 

6. Push the pin through the center of the two straws, 
and into the top of your wooden dowel. Don't push 
all the way in; the cups and straws should be able to 


7. Push the other end of the dowel into the bottom of 
the last cup (or fix it in a base) 

S. That's it, Place it in the wind. The cups should 
catch the wind and spin it around, 


Variations 


= А sturdy version of this project could be used to 
determine wind speed in your location before 
deciding on a bigger project. You can also find pre- 
built models in your hardware store, often as 
demonstrations that you could use with a small 
electric generator attached to the center of the turbine 
to record how much electricity was produced, 


© You can buy commercial anemometers, of for 
а slightly different version of a vertical axis 
turbine that will produce electricity, try 
wwwre-energy:ca/-i_windbuild-1.shiml 


Sites and heights 


Not all sites ate equal where wind is concemed. 
Even a small change in location can have a significant 
effect on the overall amount of energy hamessed from 
the wind, The wind can be a highly variable resource. 
It is ideal if you are able to gather the actual wind 
speed data Гог а site for at least a year, before deciding 
to build al 


wind-powered installation, That isn't 


always practical and, depending on the size of your 
proposed system, not always necessary. There are à 


number of important observations a person can make 


When visiting a prospective site, which ean tell a great 
deal about he amount of wind and general direction 
Generally, elevated locations will tend to have greater 
average wind speeds, so a mountain peak or ridge 
would be preferable to a valley. Alternatively, а larger 
tower could greatly improve average wind speeds at the 
turbine, but a large mast brings it's own complications, 


Assessing a site 


‘You can tell a few things about a prospective site, just 
by knowing what to look for. You may know of some 
local areas that ate particularly windy, such as a windy 
field or a gusty corner, For the purposes of using the 
\wind’s power it is important to know the constancy 
of the wind and whether it prevails from a certain 
direction. 


Looking at foliage or natural growth in the area can 
be your best indicator. Stop and look at the trees. 

Do the branches on one side have fewer leaves? Is the 
tree leaning at all? If either is true, you may have a 
reasonable site with a strong prevalent wind. If there are 
позе that are visibly leaning to one side, there is a good 
chance that you have a good site. You could set up a 
small version of the vertical axis turbine we just built, 
and record the speed it turns by connecting it to a data 
logger and small electric engine or use short periodic 
video captures 


Towers 


There are generally two types of mast for horizontal 
axis turbines: those with and those without guy lines 
ong cables that support the tower). The benefit of 
using guy lines is that they support the tower, which ean 
be much, much lighter as a result. Consequently, they 
tend to be much cheaper to install with today's 
materials, especially for the small and medium-sized 
turbine, Another alternative is of course to try mounting. 


a turbine on a building (see Figure 12-5), or 
incorporating it into the design from the outset, A 
‘number of innovative projeets are currently underway 
worldwide tying to integrate wind systems into 
building designs. One of the biggest problems is noise 
and vibration, which can be an enormous and terrible 
‘nuisance to the building's occupants but may be 
surmountable through electronics or dampeners. 


Figure 12:5 А building-mounted wind turbine. 


Project 43: Raising a Guyed Tower 


The typical guyed tower consists of a thin pole onto 
Which the turbine is mounted, supported by four to eight 
guy wires (see Figure 12-6). The guy wires attach to 
four solid anchors buried into the ground, in four 
directions and equidistant from the central pole. 


А common method of raising a guyed tower is to use 
а gin pole, which attaches at a right angle to the mast 
at one end and to a cable at the other, which is run 

toa pulley on the anchor. Figure 12-7 shows a guyed 
tower being lowered for maintenance. The tower and 


Figure 12-6 А thin tower with eight guy wires visible. 


Figure 12-7 Lowering a tower with a removable. 
sin pole 


gin pole form a right angle at the hinge line, 
the photograph is from the viewpoint of the person 
letting cable out through a pulley at the anchor, to the 
gin pole. The turbine will reach the ground on the 
sawhorse in the background, in front of the small shed. 
1а some systems the guy wires аге then attached and the 
gin pole removed, in others the gin pole is a permanent 
fixture 


You will need 


‘© Your wits about you, We will be working with 
45-foot towers, cables, and heavy electronics. 

‘© Very likely, an experienced installer, or a very 
handy person around, The concepts aren't hard to 
understand, but the size of а tower can mean there 
are very real risks to those raising it 

© You'll want to have had your anchors installed 
beforehand, Figure 12-8 shows the rubble 
surrounding the anchor, the steel connection points, 


and turnbuckles. Depending on your site, you 
‘would probably need to dig a large hole, then install 
a solid anchor into a heavy mass. This is a very 
important step not to scrimp on, as a loose anchor 
could result in your valuable turbine crashing to the 
ground. 


Figure 12-8 The rubble holding the anchor 
underground and the steel connection point with 


turnbuckles 


+ Most cor 
the cables and accessories you'll need; a good 
nercial installer will bring these if no. It is often 
good to have extra hands around when erecting a 
turbine for the fist time, especially ones that have an 
idea of what will be happening. That’s what we are 
hoping to make of you, through this project — 
certainly not professional installers. We are working. 
With а 45-foot land-based tower made by Southwest 
Windpower in the images accompanying the project. 


jercial turbine kits come wit 


ost of 


+ Ifyou insist on trying to install your own tower 
without professional assistance, at least get the help 


of someone who is handy, take a class if available, 
read more, and talk to every knowledgeable person 
you can find, first. And read the instructions that 


came with your mast and turbine too, 


Steps 


We'll be starting from the point where anchors have 
been installed already. The main mast j 
steel pole (the hinge line) running along the ground and 
is secured to the earth under U-shaped pieces of rebar 
These are loose enough to enable the hinge line to 
rotate, so that the mast can be raised and lowered. You 
shaped rebar holding the hinge line in 
place in Figure 12-9. There is space for electrical 


ns a second 


connections and four equidistant anchor points with 
inverted steel U attachment points. 
We'll raise the tower first without the turbine 


mounted in order to make sure that there are no 


problems with our setup, before we mount our valuable 

turbine to the top of the tower. 

1. Start by laying the tower out so that the end that 
will have the turbine on it is elevated from the 
ground. Attach the cables (Figure 12-10) to the 
and upper points (Figure 12-11) on the tower. 


2. Next attach the other end of the cable to the anchor 
ее Figure 12-12) 


3. Attach along piece of rope to one end of the gin pole. 
In Figure 12-13, the gin pole (far lefi) has the rope 
(next in) tied to one end. The tower is center in the 
picture; at its base you can see the hole where the gi 
pole will be inserted, right where the cable is coming 
‘out. You might find that the tools needed vary on your 
Project: for this one, they included a mop handle 


Figure 12:9 The hinge line (vertical tube) held in 
place by a U-shaped rebar. The mast (down) forms 

aT going off tothe right. The gin pole lies, detached, 
horizontally across the photo, just below the second 
U-shaped bracket. The electrical connection wires are 


visible where the gin pole and tower meetin the center 
of the image. 


Figure 1210 With the tower laid out, start by 
attaching cables 


Figure 12-11 The connection point on the tower shown 
in detail. 


his used to push the wire up into the gin pole, so 

that it does not get pinched or broken. 

4, With support ropes attached and a pulley on the lift 
anchor (see Figure 12-14), carefully lift the gin pole 
up (see Figures 12-15 and 12-16) and then gently 
slide it into the hole in the base (Figure 12-17), 
being sure not to clip the electric cable. 


Once the gin pole is securely mounted (see 
Figure 12-18), we can prepare to raise the tower 


Figure 12-12 Attach the other end of the cable to 
the anchor 


Figure 12-13 The gin pole (lefi), mast (center) 
and wire stuffing tool (right), with the hinge line 
and electrical connections visible at the bottom. 


6. Pulling the cord at the end of the gin pole will lift 
the tower (remember there is no turbine yet), as in 
Figure 12-19, 

7. Once the tower is erect, the cables should be tight, 
as in Figure 12- 


8. All went well, so we're ready to lower the mast and 
attach the turbine. 

9. Slowly give the rope some slack to lower the mast 
o the ground. Have someone else guide it to a soft 
set down. 


Figure 12-14 The pulley attached to the lift anchor. 


Figure 12.15 Raising the gin pole takes several people. 


Figure 12-18 The gin pole installed. 


m" 


Figure 12-16 The gin pole is not actually that light, 
pull on the long ropes to help lift one end upright. 


Figure 1219 With the ropes attached, the gin pole is 


used to raise the tower 


Es 


Figure 12-17 Jn this position, it is important to make 


sure the electrical cable is not pinched, which can Figure 12-20 Safely raised, we know it works. Now 
require lifting the pole straight up. we'll lower it and start installing the turbine. 


Project ЧЧ: Installing the Turbine 


Though it is not that sexy, having a mast that can be 
raised and lowered safely is a crucial step to having a 
functioning wind system. Don't be tempted to skip the 
last project because there was no turbine involved: 
Without the mast this turbine is little good. The turbine 
pictured in this installation is commercially available, 
and a perfectly reasonable choice, but not necessarily 
endorsed more than any others by inclusion here. The 
turbine produces three-phase AC current, whi 
used in combination wi 


is being 
the solar module we install 
‘elsewhere, to charge a battery and power lights and. 

fans in a workshop. The lights are DC based and 

the workshop is on a battery system, so the AC current 


from the turbine is fed into a converter, wi 
into DC current, which is fed into а battery charge 
controller. 


You will need 


‘= Common sense when working around electricity 
and heavy electronics up thin poles. 


‘© Screwdrivers, electrician’s tape, wire strippers, etc. 


‘© The forethought to have fed the cable up the tower: 
otherwise, a very long pole and some patience. 


Steps 


1. Sometimes, even the best laid plans can go 
sour. Even if you are careful with cables, you may 
have to ensure, again, that they are out of the way. 
The mop handle works great (Figure 12-21) to 
push the cable up into the gin pole, and up the 
Tower base, 


Use tape to attach the cable to rope that you can use 

to pull ир through the tower (sce Figure 12-22). 

3. Our turbine is three-phase AC, so there are three 
wires coming out of the tower and three connectors, 
pictured in Figure 12-23. 

4, Slide the wires in and tighten with a screwdriver 

(Figure 12-24). 


Figure 12-21 
electric wire up the tower. 


Using a special tool to gently push the 


5. Once the wires are attached, slide the cover closed 
(Figure 12-25), 

6. Lift and slide the turbine onto the tower and tighten. 
the bolts around the connection (Figure 12-26) 

7. Now we're ready to lift the turbine into the air! 
‘The process should be about the same as in the 
ast project, but heavier to lift. 

S. Once the turbine is up, the lift cable will need to 
be moved from the gin pole to the lift anchor. 
(Figure 12-27). 


Figure 12-22 — Anaching the wire to a guide rope. 


Figure 12-23 The turbine electrical connection and 


wire coming from the tower. 


Figure 12-24 Connecting the turbine to the wire 
feeding down the tower. 


Figure 12-27 Moving the cable from the gin pole to 
the lift anchor. 


"The combinati 


of wis 


and solar electricity is 
stand 
experience to be а fair pairing: when the sun is not 
shining the wind tends to be blowing. Together, they can 
afford a degree of independence or of constant. 
renewable energy production to the green landowner. 


acknowledged by many people with years of 


As mature and market-ready technologies, they are 


available and have a growing network of qualified 


installers around the world, Especially when combined 


with systems that can store energy for periods of time 
until it is needed—as we saw with chemical, water, a 
batteries and as will be possible 


Figure 12-25 The turbine wired up, with the 
protective cover closed ‘other means such as fuel cells —а 


the future with 
is a smart choice. 


Alternatives 


Chapter 1 described how our current CO, emissions 
‘come from different sources, like heating our homes 
or creating electricity. Most estimates put our 
transportation pollution estimates somewhere around 
half, if not more, of our total CO; emissions. More 
detailed studies show that more than half of all 
individual car trips are for trips that are less than 

10 miles long. For those short trips the car is very often 
not the most efficient choice; it is after all designed for 
safe travel at much higher speeds. In addition, internal 


‘combustion engines tend to have a dirtier burn when 


ined 


sions from short 


they are cold, so the c 
trips are disproportionately large. 


countries where bicycles are more сог 


iban automobiles, people tend to use non-automotive 
means of getting around, particularly for short trips, and. 
have far fewer greenhouse gas emissions as a result. The 


bicycle is among the most efficient vehi 
and is ideal for short rips. In the Netherlands, Denmark, 
and parts of China and Africa (though with less 

infrastructural support, 


les we know of, 


ıs well as hundreds of other 


places, bicycles are commonly used for both long and 
short tips. When North Americans are asked about why 
they don't use their bicycles more frequently, the most 


ion answer frequently has to do with the weather. 


Getting out of the rain 


There have been a great many thoughts on weather 
protection for cyclists over the years. If the reader was 
brave enough to "try another way” in ап earlier project, 
they may have had their own already. Lately, several 


industrious individuals have been comn 
producing huma 


cially 
powered and human-electrc vehicles 
that provide weather protection (see Figures 13-1 and 

13-2). Budding hobbyists have also collected a plethora 
‘of ideas on how home-builders can construct their o 


Figure 13-1 The Sunrider velomobile made in the 
Netherlands 


‘weather-protected human-powered vel 


leor 
velomobile. There are also, of course, purely electric 
vehicles that are available, but from the point of view of 


ibility, including the social aspects alongside 
environmental and economie factors, adding human 
power to the mixture has some important c 


sequences, 


Figure 13-2 The Leitra (right) and Quest (#1) made 
in Denmark 


such as fitness and health. Just th 
driving to the gym that could be avoided if all our 
electic-hased vehicles had pedals in them! 


ik of all the miles 


Tip 


There are a large number of models and designs of 
human-electric weather-protected vehicles available, 


Spend some time researching before committing to 
building your own or purchasing one; there is 
something for every budget, desire, and ability. 


The next few projects examine several different styles 
and models of velomobile—a name that is gaining 
popularity to deseribe weather-protected pedal-powered 
vehicles—which you can order prebuilt, build yourself, 
ог assemble from the factory with plans and some 
There are two general types of vehicle: those where the 
body provides strength to hold the vehicle together—a 
unibody—and those where the body is attached, either 
permanently or temporarily, to an underlying frame, 


Recumbent tricycles are the most common vehicles to 
fit fairings onto, and there are a large variety of models 
to choose from if goir 
commercial 


down this route, as some 
wanufacturers did, as well as ways of 
making a tricycle that fits your needs perfectly. There 
are also an enormous variety of tricycles on the market, 
many of which can be fit with a fairing (Figure 13-3), 
and something to suit most tastes, including folding 


models, and inexpensive off-road models. Velovision is 
a popular magazine for those wanting more information, 
Greenspeed and ICE are just two of many popular 
recumbent trike makers. There are also four-wheeled 
vehicles, like the Rhoades Car or MicroCar by 
Lightfoot Cycles (Figure 13-4). Some models can fit up 
то four people, and lend themselves to car-like shapes 
When covered, as the geniuses at bieycleforest.com did. 
(Figure 13-5) 


A fairing fits around an existing vehicle, providing 
improved wind resistance and weather protection, but is 
not structurally integral to the vehicle and can often be 
moved. The Leitra—a commercial velomobile—uses 


a fiberglass fairing attached to a custom-built frame for 


Figure 18-3 The Leitra fron fairing fit to an 
inexpensive recumbent tricycle, named "California. 
Sunshine.” Image courtesy of Leitra.dk. 


Figure 13-4 The MicroCar by Lightfoot Cycles, а 
four-wheeled vehicle that the company plans to produce 
a fairing for. Photo courtesy of Rod Miner 


Figure 13-5 A four-wheeled nvo-passenger Rhoades 
Car with a lightweight fairing designed to mimic a 
pickup truck, Image courtesy of bieycleforest.com. 


the complete vehicle, and more recently began fitting 
their fairing to other commercial trikes. Another design, 
the VeloKit is a fabric and aluminum rod fairing that 
attaches to any number of commercial tricycles. 


Unibody constructions, from aluminum fiberglass and 
advanced composites like carbon-Kevlar, have а stiff body 
and no frame, so the wheels and seat are all attached 
directly to the frame. These can be very light vehicles, as 
Fietser's carbon-Kevlar WAW (Figure 13-6) shows (a mere 
23 kg (S0 Ib) vehicle that sings at around 50 km per hour 
(2 miles per hour) without the rider breaking a sweat), as 
well as heavier sturdier vehicles, such as the Aerorider 
(Figure 13-7) which encases the driver including their 
head) in a bullet-like shape for electric-assisted cruising. 
Many people looking at the cars of the future have 
thought about lightweight unibody construction 
techniques as the way forward. Vehicles to meet most of 
‘our transportation needs are already being produced and 
эге available as commercial products from Alleweder in 
aluminum (Figure 13.8), Aerorider and others in 
fiberglass, and Fietser and others in advanced composi 
‘There is also an open-source velomobile project that aims 
1o provide drawings and a forum for those interested in 
building ther own vehicle, and countless small projects 
happening in garages everywhere. 


The range of vehicles 


There are several different models and manufacturers of 
velomobiles in Europe and the variety of vehicles 


Figure 13-6 Fietser’s WAW velomobile, made in 
Belgium. Photo courtesy of Fietserbe. 


کے 
Figure 137 Aerorider's traditional commuter vehicle‏ 
inthe background (white) and the Sunrider in black.‏ 


produced is very large. It ranges from the Twike, a 
$20.000 two-person highway-speed electric/pedal 
vehicle, to the $3,500 Alleweder self-assembly kit, right 
through to the free do-it-yourself book from the British 
Human Power Club (BHPC). Some estimate that 
thousands have been built by hobbyists, but the total 
number of production velomobiles around the world is 
in the hundreds 


The largest centers for velomobîle use today are 
Germany and the Netherlands, so you're likely to be 

ordering parts from there or at least getting inspiration 
ofthe vehicles made there. There is at least 
ufacturer in Germany (Cabbike) and there are 


from son 


Figure 13:8 The Alleweder velomobile, available to 
build yourself from a kit, or preassembled, from several 


sources. Photo courtesy of Dutch Speed Bicycles 


several next door in the Netherla 


ls (Aerorider, 
velomobieL.nl’s Mango, Flevobike's Versatile). Nearby, 
Belgium's Fietser produces the WAW and the Leitra has 
been made in Denmatk forthe past 25 years. There are 
mercially produced 

velomobiles in the world and most of them are found in 


less than one thousand cor 


northern Europe, but a growing number are appearing in 
Australia, New Zealand, and North America. There are 
always new entrants to the market too, such as two new 
manufacturers in North America (Lightfoot eycles 
producing the Stormy Weather and Cambie Cycles 
producing Steve's velomobile in Vancouver) as well as a 
dealership in Canada (bluevelo.com) and Pedal Yourself 
Healthy manufacturing their improved Alleweder. 


Surely this list îs already out of date and missing a few. 
"The Online Resources will help you fill in my omissions. 


Some commercial 
velomabile links. 


2 wescfitserbelenfindex him 


t wwwilightfooteyeles.com/elomobie. Mm. 
2 wowtwike.com/ 

+  www.velomobileusa.cony 

© wwwaeroridercomy 

+ каза 

2 wow.eab-bike de 

* wwwflevobike:n/contentview/25/SS/lang enl 


А number of people reportedly use velomobiles for their 
daily commute, but there are not а lot of good data 
about how n 


ich a weather. protected bike changes 
people's travel habits. Some manufacturers direct their 
product and advertising towards work journeys, which 
allows the introduction of electric assist and accessories, 


Whereas others are directed at the many people who also 
use their velomobile for long-distance trips and racing. 
А velomobile is not going to be perfect for every journey, 
but it does provide an option for а large number of 
common car trips. Before you decide whether this is 
for you, think about how many short trips you make by 
car. Maybe look back at the list of trips you usually 
make (see Chapter 2) and think about how many of 
those trips are under 5 km. These are the most polluting 
trips in your car and the ones it is easiest to use a 
velomobile for. 


Online Resources 


‘+ www.velomobiling net—the North American. 
Judes links to all the major 


manufacturers around the world. 


‘+ www.bhpe.org.uk—the British Hum 
Club will send you a free book So You Want to 
Build an HPV and links to the Human Power 
magazine archive, an amazing resource. 


n Power 


‘= wwo.recumbents.com 


a large resource on a 
variety of human power construction projects, 
including velomobiles. 


Though this range and availability should encourage 
anyone who feels the desire to be riding around in their 
‘own velomobile, there are curiously few on the road, 
considering it's an 80-year-old idea. 


"The easiest route for someone who just wants to start 
tiding their eco-friendly vehicle around is to purchase a 
‘commercial vehicle, and there are plenty to choose from. 
(Often the most difficult part of the decision is getting the 
chance to иу the vehicle, at least once, before deciding 
to spend an average of $10,000 on it. Considering the 
fuel costs you will make up that price very quickly, but it 
is still quite a bit all at once. Many people choosing from 
North America will go to Europe and ry several models 


‘out the Netherlands is particularly good for trying out 
several vehicles in a short space of time, but that often 
still leaves the problem of bringing your new vehicle 
back to your neighborhood. Some manufacturers like 
 Aerorider are looking into larger shipments to the United 
States to save on costs, once there are sufficient orders. 

In these cases you will have little to do but unwrap your 
new package and go for the first ride, at which time 


ius like and a йе smug 


One of the oldest velomobile manufacturers came up 
with a unique solution to the issue of transportation, 
Which was to have the velomobile Пу back as luggage 
With its new owner. The true evil genius may of course be 
tempted to calculate how many short car trips made by the 
velomobile it might take to compensate for he fight. 
Consider, however, that calculating the value of new 
converts to weather protected human-powered travel 
because of their first-hand exposure is a little more tricky! 


Project U5: Traveling with a Leitra 


The Leitra has been made by hand for the past 
25 years from a small factory outside Copenh: 
Denmark. Upon arrival in Copenhagen, the budding 
green genius is likely to be greeted by the smiling and 
fit face of Carl Georg Rasmussen. Spending som 

lime at the factory once your vehicle is ready is a 
good way to make sure that every part of this unique 
vehicle fits you. Small angles on the roll bar that 
supports the fairing while riding may be fitted while 
you are there, so that it fits tight to the rider but with 
Sufficient room to move about and pedal. I you are 
the least bit hı 


uy, you may even be able to assist in 
arts of your vehicle, with Carl Georg 's expert 
advice and watchful eye (Figure 13-9). For the 
uninitiated, this is a priceless introduction to building 
with fiberglass. 


naking 


As with most projects so far, this is only an example 
‘of the type of challenge you may face on your journey 


1o green, clean transportation. Other manufacturers have 


‘come up with other ways to get around the quite 


Figure 18-3 Сан Georg Rasmussen, builder of the 
Leitra velomobile, removing the fiberglass wheel cover 
from the mold at the factory in Denmark 


Figure 130 Ке Rodaro with the Stormy Weather 
velomobile he designed, now being produced by 
Lightfoot Cycles in Montana. Photo courtesy of Rod 
Miner 


difficult issue of shipping within a reasonable соч. 
Lightfoot cycles, in Montana, has worked with the 
designer of the Stormy Weather velomobile Reg Rodaro 
(Figure 13-10) on a fairing that fits within the 
dimensions required Гог а low-cost UPS shipment 
Fietser's WAW disassembles into three small pieces, 
While the volekit arrives in a small box. These creative 


solutions aim to save the customer a trip and/or only 
‘add a small amount to the final cost. Normal air- 
charges from Europe or even across the 

и could otherwise add a third of the price of an 
individual velomobile, but even still you could recoup 
those costs quickly with gas savings if getting out of the 


tain encourages you to use human power for at least 
part of your journey. 


You will need 


‘© The resources for a Leitra velomobile (and have 
decided this is the velomobile for you). 

«Some large pieces of bubble wrap or other packing 
material (Figure 13-11), 


Figure 1321 A well-used Leitra and the packing 
material (foreground) that will be used to protect it for 
shipping once disassembled. 


+ Large pieces of cardboard or other rigid material 
(recommended), 

+ Two small wrenches. 

«= A plane ticket back home (this packing technique 


works equally well for train journeys across Canada 


and probably other places too). 


© А few hours before your plane (or train) leaves. 


Steps 


1. First, ift the front fairing of the Leitra (Figure 13-12) 
upwards so that you can have a seat inside, but leave 
the fairing up. 


2. Disassembly of the Leitra starts by removing the 
front fairing: first removing the lightweight 
swing-limiter (Figure 13-13); then placing a foot 
under the clip (Figure 13-14) and lifting the top off 
(Figure 13-15), 


3. To be very cautious, it is possible to remove the 
roof and windshield from the fairing by unscrewing 
several small bolts around the outside. The roof and 
Windshield сап then be wrapped separately 

4. Wrap the outside of the fiberglass in protective 
wrap and place it open-side up on top of the 
cardboard pieces. 

5. Remove the rear luggage box by unscrewing two 
bolts (Figure 13-16) and then the wing nut in the 
bottom of the box (Figure 13-17). 


Figure 13-12 Lift the front fairing up and let it swing 
all the way forward to begin. 


6. Lift the luggage box off (Figure 13-18) and detach 
the bottom carriers from the frame by first 
unhooking them at the rear (Figure 13-19), and. 
then lifting one side at а time off (Figure 13- 


Figure 1343 Detaching the lightweight device used 
to keep the front fairing from rotating too far forward. 


Figure 1314 Use your foot while seated to unclip the 
front fairing from its secure hooks. 


7. The disassembled pieces (Figure 13-21) should get 
\wrapped in bubble wrap. To save space, place the Figure 1316 Loosening the bolt holding the luggage 
bottom carriers, luggage box, and lid into the carrier in place. 
upturned fairing body. 

S. Wrap the whole fairing in one last protective layer: 
then pull layers of cardboard around. 

9. Lower the roll bar on the trike and secure it with 
some tape, Let some air out of the tires. 


Figure 1845 Lift the front fairing off with two hands 
on the aluminum support bar, and carefully place it on Figure 13-17 Remove the wing nut in the base of the 


the protective wrap. luggage bor. 


Figure 1318 Carefully carry the luggage box away to 
be wrapped. 


10. That's it You should now be able to proceed 
carefully up to the check-in counter, where Figure 13-20 Then lift she hooked edge off of the 
you may have to рау extra fees for a bicycle. 

The fairing wil be а large package, but because 
itis not heavy, should not incur any further 
charges, 


frame. 


Figure 13-19 Unhook the lower luggage carriers at Figure 13-21 The disassembled parts of the Leitra 
the back first. fairing with the bare trike in the background. 


Project 46: Frame and Fabric Tops 


Probably the 


mplest form of some weather protection. 
itweight fabric and lightweight frame. 
Many people will be familiar with this sort of 

yu in the form of a tent for 


‘camping. Applying this idea to a vehicle is not that 
difficult, but does require some ingenuity. One of the 
most ingenious idea I have seen along these lis 
velokit cover. Pictured in Figure 13-22, it provides 
lightweight weather protection and is designed to be 
attached to à variety of different commercial trikes. 
Builder and inventor Krash is keen to be able to fit the 
kit toà variety of trikes (see www krash.us/velokittrike- 
гыш for the list), and will offer a discount if you can 
supply your trike to be fitted, for those models where 
this hasn't already been done, 


isthe 


You will need 


‘© A recumbent trike that you like and which is 
supported by veloKit already (or patience to send 
Krash your trike). 

= To order the veloKit, which will arrive more or less 
as pictured in Figure 13-23. 


= A wrench or two and an afternoon, 


Steps 


1. Onto the bottom bracket (where the pedals are) you 
will need to attach the supplied mounting bracket 
I is generally a T shape, as shown in Figure 13-23, 
but will vary slightly depending on your trike. 
When entering and exiting the vehi 
Windshield tilts forward to allow easy access 
(Figure 13-24) and th 
so be sure it is secure. 


le, the front 


is the point й pivots about, 


‘Two lightweight vertical pieces will then need to be 
attached to the head tube mounts. These hold the 


walls and side windows in place, stretching forward 


Figure 13-22 The veloKit fairing system, made to suit 
а variety of vehicles. Photo courtesy of Krash. 


which provides you with an 
accessible trunk space (Figure 13-25) 


3. The trunk section attaches above the rear wheel and 
is made of lightweight aluminum rods that are bent 
into the correct shape, 

4. The fabric body, expertly presewn by Krash with 
flexible windows and a specially blown front 
bubble windshield for maximum visibility 
(Figure 13-26), can then be attached. The kit 


Figure 18-23 The veloKit, as it will arrive at 
your door. 


Figure 13-24 How the veloKit opens to enable the 
driver to enter and exit. 


leaves the bottom free so you can still put your 
feet down and push when necessary, but still 
keeps you totally dry, even riding through 
puddles, as any splash hits the fabric wall and 
not the rider. 


5. To enter and exit the veh 


cle, simply tilt the front 
section away and stand straight up. Groceries and 
other luggage is accessible through the rear. 


Figure 13-25 Details of where the veloKit will attach 
to the average tricycle. 


Figure 13-26 The view from the inside, through the 
specially shaped windshield. 


Assembling an Alleweder 


"The Alleweder is one of the older models of commercial 
velomobiles which now has several derivatives of the 
design in production, Since its inception in the 
1970s, it has always been available as a kit or a 
‘completed vehicle, so you can choose how much you 


want to get your hands dirty. There ше now several 
different derivatives made by different companies, which 
share fundamental technologies and have equally 
fundamental differences. Most kits are designed to take 
about 40 hours to complete and require very few 
specialized tools or skills, but lots of patience and some 
skilled workmanship (Figure 13-27). 


Figure 13-27 Internal parts of the Alleweder 
velomobile under construction. Photo courtesy of Dutch 


Speed Bicycles 


United States: check the Online Resources to locate 
some. Do some reading from people who already built 
them before deciding on one. Regardless of which 
version of the Alleweder you decide on, no welding is 
required in the assembly of the kit. The difficult 

pieces have all been precut and it is designed for 
someone with “only one left hand,” but no other special 
skills. 


Online Resources 


© wow.dutchbikes 


sells the original 


Figure 13-28 Pars of the shell and dashboard of the Alleweder kit from the Netherlands and ships 
Alleweder under assembly. Photo courtesy of Dutch worldwide, 
Speed Bicycles. 


‘= www-pedalyourselthealthy.org—manufactures 
and sells Alleweder derivative kits in the USA. 

© www.dutchbikes.nlluploads/buikders_ 
manual. KV4_1.6%20h PDF complete. 
instructions for assembly. 


‘The Alleweder is formed by alumi 
together in a sort of bullet-type shape (Figure 13-28). 


n riveted 


There are several variations on the original design 


now available from manufacturers in Europe and the 


Project 47: A Zotefoam Fairing 


For the home builder, the process of creating 


fiberglass molds for a single vehicle production ma 
: : т ы Online Resources 


seem labor intensive, and in search of a solution one 


n has been successful in using Zotefoam—a i Site tia adage 
projtetzmain Лобо Tetz's building page 


with links lo the Zotefoam Manual and a massive 


closed-cell cross-linked polyethylene thermoplastic 


terial to easily create а stylish and practical fairing. 
Of course, there are countless other ways to do this; 


resource for homebuilders on the rest of the 
fiberboard (like old election signs) is another popular 


recumbents com site. Many thanks to John Tetz 
Tor images and assistance preparing this project. 
"The reader interested in this project is urged to 
Visit complete directions at his site before 
proceeding on their own project. 


choice and the pieces are easily attached together using 
‘duct tape. Zotefoam can be a bit trickier than cardboard. 
nd duct tape, but the end result has many advantages 


and the process involves fewer molds than a fiberglass 
fairing. 
‘© wwwihpvaorg/—The international hun 


powered vehicle association has a useful 
builders comer and links to their mailing list 
an invaluable source of advice for those in the 


process of conceiving or buikding their own 
vehicle 


You will need 


= A rike or other suitable vehicle you intend to attach 
a fairing to, and a creative idea for how to attach 
the wo, 

EV 
common 2 inch thick home insulation) and an idea 
of what your fairing should look like (the BHPC 
book is a good place to start). 


ıle mold or some rigid foam (that pink stutT— 


+ A heat source, preferably several—to heat-form the 
Zotefoam to the male mold—such as electric space 


air dryer 


+ Bungee cords to attach the foam to the mold while 


heaters or a lar 


it is heated and cooled, 

= A small amount of fiberglass and resin to add 
strength to sensitive areas such as the nose cone and 
small pieces of metal to brace the fairing in shape. 

+ Contact cement to weld pieces of Zotefoam 


together. 


Steps 


1. Start by making a drawing and model of your trike 
and how the fairing will fit over it. Remember to 


consider things like the distance the wheels have to 


i and how you will get in and ош. 
2. A male mold has about the same shape as the 
outside of your fairing will have, and its surface 


should be relatively smooth, Mi 


into tracing a smooth curve on layers of insulation, 
gluing them together, and sanding it all flat, but it 


need not be exhausting. Be sure to wear protective 
clothing and be in a well-ventilated area whe 


sanding (see Figure 13-29), 


3. Lay ош the color pattern your final product will 


have, and order sufficient Zotefoam for the purpose 
and some extra. Use masking tape as a guide before 
the foam; then use bungee cords to attach 
the Zotefoam to the mold. If you are going to place 
fiberglass 
(see Figure 13-30). 


the nose cone, now is the time to do so 

4. Arrange your workspace so that the heaters can be 
suspended about 18 inches above the foam: be 
adjustable and able to move along the mold 


Figure 13-29 The male mold ready for sanding. 


Figure 18-30 Fiberglass in the nose cone for a little 
added rigidity 


Figure 13-31 The top color of Zotefoam laid out and 
fastened to the mold 


Figure 13-32 The change in color is visible at the far 
end ofthe fairing 


(or move the mold along the heaters), and leave 


your hands free (see Figure 13-31). 


Once the colors are laid out, start by forming one 
color piece at a time. The heaters should be kept 
moving at all times whi 


Zotefoam, with slow even movements. The foam 


heat-forming the 


will change color slightly as it is heated; noticing 
this can help you prevent over 


ш. which ean 
spoil your material. Practice helps you notice how 
much heat is required to form but not burn the foam 
(see Figure 13-32) 

6. Contact cement can be used to join two pieces of 
hheat-molded Zotefoam together into a fairing. 

‘You'll notice that this light body is still floppy, 


Figure 13-33 The mo colors joined after having been 


eat formed separately 


Figure 13-34 The firing, once removed from the 
mold and cooled. 


and you will want to build some braces to 
help it maintain its shape (see Figures 13-33 
and 13-34). 

7. Depending on your model of trike, it can be 
tricky to mount the firing. With some models, 


you have to remove the wheels from the trike 
to attach the fairing, but it is likely that each 
individual project is different (see 

Figures 13-35-13-37). 


Figure 13-35 The inside of the firing, once it is 
mounted. 


Figure 13-36 The partly mounted Zotefoam fairing. 


Even lighter 


А plethora of ideas for smaller and lighter vehicles are 
available that can meet some of your transportation 
needs. For adventurous individuals looking at building 
their own vehicles, we've sort of glossed over frame 
building, because it can be very involved. Atomic 
Zombie's Bicycle Builder's Bonanza by Brad Gri 
and Kathy McGowan is a fantastic introduction to the 
subject with heaps of great ideas for innovative ideas 
for useful and fun vehicles, and can help you keep your 
car in the garage more often and through more seasons. 


Part of the problem with using a car for so many of 
‘ou tips is that cars really do weigh a lot. It is quite 


Figure 13-37 The fairing near the wheels—notice the 


small clearance. 


Figure 13-38 The relaxed sitting position of recumbent 
vehicles makes them more attractive to actualy use. 


silly to be taking a heavy machine around, just to move 


ıa single lightweight person around most of the time. 
‘The velomobile starts to get at that problem by trying to 
provide some of the comforts of a car without the 
weight, But there are often times when you might not 
need a car or all of its features: e.g., when the weather is 
nice, and the sun is shining. Recumbent trikes, which 
have a relaxed comfortable ride help (Figure 13-38), 
While two-wheeled electric scooters (see Figure 13-39) 


Figure 13-39 Narrow and light electric vehicles are 
especially appropriate for urban areas, but also face 
many regulatory hurdles to becoming street legal. 


Figure 18-40 The BionX electric assist system is a 


popular choice for cyclists. It replaces the rear wheel in 
а very simple operation that can be performed оп most 
bikes 


are becoming popular for people who do not find the 
exercise of a bicycle something they need, as are electric 
assist systems for regular bicycles (see Figure 13-40), 
For those who want something a little larger, there are 
smaller automobiles such as the Smart Car on the 
‘market, but the real genius is urged to fully consider 
such a choice. One effective way that cities have found 
to reduce the number of automobiles circulating is to 
restrict parking, making people consider one more 
clement of inconvenience before choosing their car 

Tor a short journey. The Smart Car removes that 
inconvenience, and may actually make using a car for 
short journeys n 


те attractive and increase individual 
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Alternative Fuels for Transport 


Earlier in the book, we looked fist at ways to reduce 
your car use by using the tools already available to you. 
In Chapter 1 these included carpooling, using your feet 
for short trips, and using public transport. We also looked 
at some simple techniques for maximizing the fuel 
economy of your existing car. In Chapter 13, we looked 
at alternative vehicles that might make you a litle more 
‘comfortable for those trips where you leave your car at 


home, and some li 


т altematives for other trips. 
In this chapter we focus on the fuel you put into your 
car and explore some alternatives you might look into. 
These are of course longer-term projects, which people 
newly inducted to the world оГ 
immediately be willing to do. They ate perhaps 


something to think about for the future, recognizing. 
aking modifications to existing technologies is a 

good way to reuse, but is also a stopgap. Creating an 
that can use a variety of fuels easily, as we saw 


Wwith external combustion engines, is not technically 
challenging. Today it is often other factors, such as our 


dependence on diesel and ga 
hinder technical change to the engines we use, which 

have а Jong life. In this case fuels can be tailored to the 
However, some of these “alternative” fuels have 


soline engines, that ca 


problems of their own, which everyone should take the 
lime to consider before deciding whether it is a route 
they should put the effort into гуй 


Biofuels: a question of 
balance 


Ethanol is currently all the rage in North America. It has 
been 

help kick the oil habit, and increase the profitability of 
farms around the country 


romoted as an available renewable fuel that could 


the meantime, Biodiesel 


has come a close second in the race to being perceived 


asa viable alternative fuel for our transportation 
needs—one that also has the potential to be used in 
many other locations where heavy oil is used, like in 
home heating. Ethanol can be made from a wide variety 


of biomass. In the United States it is largely made from 
com, whereas in other parts of the world such as Brazil 
sugarcane is used. Biodiesel сап also be made from a 


iety of raw biomass sources, and different sorts of 
vegetable oils are often use. 

Both of these sources of renewable fuel for our 
vehicles present some very serious problems, as 
currently produced. The reader is urged to exercise 
caution before deciding to go down this route. Both 
ethanol and biodiesel use a raw material that is 


frequently sold as a food product; the impact that the 
srowth in popularity of these fuels could have on 

the world's food supplies is likely to be significant. 

This is so ed Nations expert recently 

called biofuel use а crime against humanity (see 

www.monbiot. com/archives/2007/1 1/06/an- 


pus that a 


jeultural- 


ıgainst-humanity/ for more information). Now, as 
же discussed, we need to cut our energy bills and the 
amount of car 


from sources deep under the earth's 
crust. The question is, do biofuels do this? 

The biofuels energy balance is something that. 
scientists und energy analysts are deba 


i Estimates 
y to take into account all of he inputs to growing 

crops, including making and applying fertilizers, as well 
as the energy that goes into fermenting and distilling the 
fuel. Many of the estimates seem to conclude that every 


barrel of ethanol uses a itle more than a barrel of oil to 
make it: some claim that it is а little less, The energy 
balance with biodiesel can be slightly better, often 
because waste ой is used and because the oil does 

not need to be fermented. Ethanol does tend to burn. 
slightly clean 
United States e 


than gasoline and, as it is sold in the 
ently, as an additive to gasoline, it 


could help an engine's emission performance. 


But can these new fuels help us reduce energy? 
Barely, if at all, as currently produced, and especially not 
if used in our current large and wasteful vehicles, with 
ош current wasteful driving habits. Also, any energy 
reduction has also to be measured against the very real 
possibility that putting а food стор into our cars today 
‘may mean that others are going hungry. Rising com. 

prices in 2008 following an ethanol boom reflect the 
reality that there is only so much arable land on the 
planet, and if we use too much of it to grow fuel for our 
too-large trucks, some people could go hungry. This 
may even be tue if one is using a waste product, such 
as used vegetable ой, because of how our economic 


system works. For example, some waste vegetable oils 
are currently collected from Canada and sent to parts of 
Asia, where they are used as а chicken feed, Now, the 
reader may question whether it is a wise use of 
resources to send used ой several thousand kilometers 
away, and whether we like to have our chickens eating 
used oil. That is fair and neither of those could be 
considered terribly wise. However, the result of 
increased use of waste ой in North America could mean 
that there is less cheap chicken feed in Asia. This is 
likely to result in increases to the price of chicken feed. 
їп Asia, with the consequence that fewer people are able 
to afford to eat chicken, 


А deep-green environmentalist, who has recognized 
the link between animal consumption and energy use, 
might not mind fewer chickens consumed by people, 
Animals use more energy for each unit of energy they 
deliver as a food product, compared to vegetables. 

A low-energy diet therefore includes little or no meat in 
it, but it is sustainable and just that each person should 
be able to make that choice for her- or himself. A person 
having too little Food to eat so that another may drive 
a large car with a clear conscience about the fuel they 
are using is not a fair solution. Indeed, it is hardly а 
solution. 


Nonetheless, we'll show you how to make biodiesel 
and convert your car to straight vegetable oil (SVO). Why? 
Not necessarily because we need more vegetable oil cars 
on the road—we need fewer cars on the road more 
urgently but because the process of getting close and. 
dirty with the fuel you use is an increible leaming 
experience. There are also possibilities for advanced 
biodiesel and ethanol fuels, grown from algae or using 
crops that are inedible and grown on marginal land, that 


may make these biofuels à more socially responsible 
option in the not so distant future. There are also other 
fuels that could be used and this is just a small taste of 
‘the possibilities that I'm sure the tue evil genius will 
explore further. During the depression in the 1930s, when 
fuel was difficult to afford, it is rumored that the waste 
product pictured in Figure 14-1 and the bulky solid fuel 
in Figure 14-2 were tured into methane-rich gases that 
were successfully fired in automotive internal combustion 
engines; more on these options in a future volume. 


Creating one's own fuel from waste is among the most 
Vivid educational tools I have encountered. It excels at 
making people aware of their energy consumption, though 
a similar experience may also be had cutting and 
collecting your own firewood. The sweat equity developed 
by the process, and the realization of the quantity of fuel 
that is typically required for the average lifestyle, are both 
valuable Iti fr too easy to fill up the car with a hose 
coming from a pump, and never really realize that 

20 liters (a little over 5 gallons) is too heavy for a person. 
"o carry, never-mind ponder where it came from or what it 
took to get it there. Going a step further and growing the 
crop and pressing the ой would bring an even deeper 
‘connection, but dealing with the sights and smells of 
waste can also be its own worthwhile experience. 


Figure 14-1 Human and animal manure, if processed. 
correctly, can produce a gas suitable for use as a 


transportation fuel. 


Figure 14-2 Wood can be processed into a methane- 
rich gas, which can then be used to power spark- 
ignition engines for transportation purposes. 


Vegetable ой and biodiesel 


What is known today as biodiesel is the product of the 
iransesterification of vegetable oils in order to reduce 
the viscosity of the oil. We need to do this because the 
modern-day diesel engine is not designed for vegetable 
ой, but for a thinner fuel we call diesel. We call it diesel 
because of Rudolph Diesel, an inventor who lived about 
100 years ago and came up with the idea of an engine 
that ran on the basis of compression. The engine he 
demonstrated used a vegetable ой to run when he 
unveiled it to the world, and his idea is said to have 
been to enable farmers to grow and process fuel for 
their own needs. Not long after, a petroleum-based 


substitute was found and popularized, and we now call 
this fuel diesel for some reason. Because this diesel 
fuel is thinner than your typical vegetable oil, modern 
engines have been optimized to use a thin fuel. It is not 
a difficult engineering challenge to create an en 

ht vegetable ой, indeed older diesel 
engines already can. Until that vehicle is available 
though, the fuel can be thinned. 


There are two well-known ways to make vegetable 
ой thinner, or decrease its viscosity: one is a chemical 
reaction that produces biodiesel; ihe other is by heating 
the oil before it reaches the engine, Through a process 
called transesterification vegetable oil reacts with 
methoxide, which we create by mixing methanol and 
lye, to produce biodiesel and glycerin. This reaction was 
first discovered by a chemical company looking for a 
way to produce glycerin, which is useful for making 
bombs and soaps, but for most biodiesel makers the 
glycerin is the waste product 


Online Resources 


‘© Journey to Forever is one of the most valuable 
resources on the web for the intrepid 
renewable fuels explorer. Their biodiesel 
recipes at journeytoforever orp/biodiesel 

sake html have been used by hundreds of 
people across the world 


^ A video of the process of making biodiesel 
with common household products is available 
at www. videojug.con/ilm/how-to-make-pop- 
bottle- biodiesel. 


Project 48: A Blender Batch of Biodiesel 


The process of m 
it does require some patience and careful attention to the 


äng biodiesel is not very difficult, but 


instructions. It is in the intrepid evil genius’ interests to 


do as much reading and hands-on learning on the subject 


as possible before attempting this alone: this is meant as 
a brief introduction. There are as many different ways of 
making biodiesel as there are colors in the rainbow, and 


lots of people have shared their experiences online. 


You will need 


© Some new or used vegetable oil (Figure 14-3). For 
the first batch, start with new vegetable ой to make 
life a bit easier. А good small batch to start with 
if you are using a blender for a processor is about 


1 liter in size. 


A means of bringing the temperature of the oil to 
50°C (122°), 
to permanently install this either in a preheating 
tank (Figure 14-4) and/or in the main processor 
(Figure 14-5). For lager batches, it is also 
important to be able to maintain the heat of the 


leis acute eli it Figure 14-3 Gathering and using waste oil can 


be an inconvenient as well ах a dirty job. 


batches, 


oil for a longer period of time. For small 


this is not so important and a small gas or electric 
element and pot will do the trick to warm up the 


‘© To track down methanol (Figure 14-6) you will 
need about 20% by volume as much as the 
vegetable oil you are planning to use, and 99% 
pure. You can sometimes find this at car racetracks, 
as it is a fuel for some racing vehicles. You might 
also find it in products that clear the fuel lines 
of gasoline eng 
carefully: 20 ml will do fora 1 liter sized test 
batch, but do some reading on the web before 


trying this at ho 


ез, but read the ingredients 


Lye catalyst. Only a small amount is needed: 5.3 


grams of 97% pure potassium hydroxide (KOH) or Figure Med The biodiesel processor at the Falls Brook 
3.5 grams of 97% pure sodium hydroxide (NaOH). Centre in New Brunswick. Two filters above the heated 
Lye absorbs water quickly, so do not leave it black barrels are fed by a pump near he floor which 


exposed to the air for long periods of time. circulates and fiters the oil constantly as й is heated. 


Figure 4.5 The main biodiesel reactor has a water 
jacket that maintains the required temperature during the 
reaction of methoxide and vegetable oil. The glycerin 

and then biodiesel is drained from a valve at the bottom, 
and the tank is fed via a pump through an inet at the top. 


e A processor. On a large scale this needs to have a 
heating element capable of bringing the ой to 50°C 
(12°F); on a small scale it can be a kitchen style 
blender, but an old one as you will not want to use 
it for food products again. In a pinch you could use 
а2 liter pop bottle and shake it with your arms 
rather than run the blender, as you will only need 
то do that for a few minutes anyways. 


Figure 14-6 А container of methanol with a custom 
delivery spout. 


‘© Methoxide mixing chamber: an HDPE (high density 
polyethylene also known as #2 Plastic is resistant to 
corrosion) bottle or other vessel (Figure 14-7) that 
will not corrode in contact with methoxide and will 
not be affected by the exothermic (produces heat) 
reaction. The vessel should, ideally, have a tight 
sealing lid and а method of mixing it (on a small 
scale, shaking will do) as well asa means of 
ensuring that the toxic vapors produced by the 
process are kept well away from the operator. Make 
sure you have appropriate safety equipn 
including corsosion-resistant gloves, safety goggles, 


+ Seale, accurate to 0.1 gram. 
+ Funes 

* Duct tape. 

® Thermometer, 


Using used oil batch would require titration 
equipment, which would include (Figure 14-8): 


+ a pipette 
= a beaker 

= an eye dropper 

^ acid test strips or phenol red 


* Di 


Шей water and some of the lye. 

^^ Finally a container to let the biodiesel settle out in, if 
you don’t want to be scraping glycerin from the inside 
ӨГ your blender (a 2 liter Боке will do, the same one 
as before if you skipped the blender altogether). 


Steps 


1. There are several good recipes for biodiesel on the 
Internet: most vary to some degree, but still work. 
‘There are also many detailed books on the subject, 
and this 


really just a brief introduction 


2. You will want to stat by warming up the ой to about 
50°C (122°F). While this is going on (Figure 14-9), 
move onto other things, but keep an eye on it. 

3. The titration equipment is used to measure the 

acidity (free fatty acids) of the ой in order to 

determine the amount of reactant needed to make 

а successful batch of biodiesel: 


Figure 4.9 Warming the used ой in this large-scale 
system includes filtering it and continuous pumping to 
ensure a good mix of the ой. 


keep the beaker moving in a circular motion to 
Figure 1U-7 The merhoxide mixing vessel (on the sti the Баша. 


right) which is vented and feeds directly into the main 


ФЕТА ‘© Note the volume added at the moment when the 
reactor pictured in Figure 14-5. 


reaction is visible (Figure 14-12) and has 
completed (Figure 14-13). Repeat it a few times, 
and use the average to calculate the extra amour 
‘of Iye you will need in order to ensure a complete 


= Measure a small sample of vegetable ой into а 
beaker (Figure 14-10) and add phenol red. 


< Slowly add droplets of Iye/water (0.1% NaOH) reaction if you ме using waste vegetable ой. 
mixture frm the pipette (Figure 14-11) and 4. With the ой warmed up, measure and prepare the 


methanol and уе (Figure 14-14). 


Figure 14-8 А pipette, distilled water, and other 
materials required for a titration. Figure ЧАО Measuring oil into the beaker. 


Figure II. The beaker placed under the pipette with 
а measured volume of distilled water added slowly. 


Slowly add lye to the methanol, and mix the 
methoxide carefully for at least 10 minutes. 

You will feel the container start to get warm. Ensure 
you don't inhale any of the fumes from this reaction 
as they are hazardous to your health. 


Figure 14-12 Note the volume of reactant added 
when the reaction starts to take place. 


Figure 1W13 Stop adding reactant when you can see 
the color of the liquid inside the beaker change. 


6. Once the methanol and lye have formed methoxide, 
slowly mix itin with the preheated ой. 

7. Mix the whole solution for about a half an hour 
before letting it settle and cool (Figure 14-15), 

S. Once it settles, if the reaction was successful, you 
will see а dark layer of glycerin at the bottom and a 
lighter layer of biodiesel above it (Figure 14-16). 


Figure 1ЧАЧ Wear protective equipment when 
handling Iye, as it is caustic. 


Figure 19-15 A small amount of completed vegetable 
ой and methoxide mixture, before it has settled ош. 


Г 


Figure 14-16 The process of glycerin settling out to 
the bottom of the jar, leaving biodiesel above, is clearly 


visible 


9. Filter the biodiesel before putting it into the tank of 
ıa diesel car. Unlike the SVO conversion covered. 


wersion of your vehicle is required 
Do be aware that using home-brewed biodiesel will 
void the warranty of any new vehicle, so use common 
sense. А failed reaction can easily destroy an engine 
100, so be careful testing your fuel before using it. 


Straight vegetable oil in your car 


"To save you the trouble of brewing a batch of biodiesel 
or two, it is possible to modify an 


for every tan 
existing vehicle to run on straight vegetable oil. By 
incorporating а filtration system and pump into your 
vehicle, it is possible to pull up to waste ой bins, which 
are located at the back of nearly every restaurant, and 
II up your tank, Keep in mind that doing so without 
permission of he restaurant owner is stealing, so always 
ask first. Also, remember to ask what was going to 
happen to that ой, It is not a bad question to ask the 
restaurant owner, after he has said you could take it, 

of course. 


Online Resources 


‘Commercial vegetable oil conversion kits include: 
e www.goldenfuelsystems.com/ 


^ wwwgreasecarcom! 


^ www plantdrive.cafbtml/vegtherm. html 
e www.greaseworks, 
And other hon 


found at 


uit examples and hints can be 


‘+ www.dancingrabbitonglenergy/winter_svo.php 


+ wwwLagric gov.ab.ewSdepartment’ 
deptdocs nsaleng4435. 


Project 49: Tearing Up Your Fuel System and Feeding in 
Waste 


For a fairly moderate cost of the conversion kit, which 
‘can be constructed or ordered as a retail item, it is 
possible to drastically reduce fuel bills. What sort of kit 
and how many modifications you will need to make will 
depend on the climate you are operating in. Warm 
climates simply need less heat added to their vegetable 
oil-based fuel to make it thin enough for a diesel 


‘engine. Vegetable oil can also be mixed, in small 


amounts, directly with diesel fuel, and there are a 
number of reports of people simply pouring fresh oil 


nto their tanks in warm climates with not too many 
haps. In cold climates, vegetable ой has а tendency 


to get thick and sometimes congeal, especially if it has 
been used before, so properly heating the ой before it 
reaches your engine will keep you moving. 


You will need 


+ Patience 


ıd probably another mode of transport to 
me this small surgery on your vehicle 
d 


use for the 
is perform 


^ There are a wide variety of techniques used in the 
commercial kits, and an even wider variety of ways 
to convert your own vehicle. The concept is generally 
1o have a second tank (Figure 14-17), so one tank 
сап contain diesel fuel that is used to start the engine 
and create some heat either through the cooling 

electric heater. For some 


system or by powering 
extreme climates, it is often advisable to do both 
l, Alberta). 


(as is the case pictured, from Edmont 


‘© The average kit will have a second, heated tank, or 
expect you to be creative in finding one. Try to 
have good seals around the tank (unlike the 
accompanying images), as you will be heating used 
vegetable oil in it, and the smells of its previous use 

nd to be exacerbated by heating, and seep into 

all manner of fabrics in the vehicle and worn by its 


occupants. 


^ The tank can be heated by electricity or by tapping 
into the vehicle's cooling system or exhaust system. 


Figure 1447 Two metal jerry cans repurposed as 
vegetable ой tanks in the trunk of a VW Jetta. The tank 
оп the right provides extra storage capacity and holds а 
prefilter, which enables raw grease to be collected from 
restaurants The tank on the left is heated by copper 
pipes filled with radiator fluid, and has а fuel line 
running through the radiator fluid up to the engine. 


There are advantages and disadvantages to each 
method: an electric heater might be easy to install; 

a radiator id system can very simply be copper 
pipes in a salvaged jerrycan; while using the exhaust 
saves the trouble of running pipes of hot fluid down 
the length of a vehicle (as in Figure 14-18). 


Insulated hoses, 
hose 


v for cold-weather systems a 
hose system that prewarms the fue all the 


way from the tank using the radiator fluid as a 
liquid “jacket” surrounding the fuel line, run 

to the engine compartment (Figure 14-19). The fuel 
line will need to be cut into, and a solenoid 

(Figure 14-20) will be inserted to enable you to 
switch between the two tanks. A diesel engine 

does not consume ай of the fuel that is fed to it, and 


typically retums some fuel to the tank. To save on 
is posible to "T" the return 


‘on the 


vegetable ой side back into the engine, also 


reducing the amount of diesel fuel that gets mixed 


with your vegetable ой. 


i 


Figure 1418 The hoses filled with radiator fluid and, 
through the center in ity own tube, heated vegetable ой, 
running through a hole inside the vehicle. 


* To try to plan out your system well before starting 
то cut hoses and drill into your vehicle to secure the 
tanks. Clamps, tools, a soldering iron, and blowtorch 
are common tools you'll need if you are going the 
route of building your own e 


wersion. If you're not 


Figure 14-19 The extra addition to the radiator system 


is about center in the photograph. Two T junctions tap 
into the existing system and feed hot fluid down to a 
second set of T junctions, through one of which runs a 
tube filled with heated vegetable oil 


Figure 14-20 The location where the fuel line has 
been cut into, and the six-port solenoid (a litle left of 
center) in the photograph. An emergency return valve 
has also been fitted to this system to enable air bubbles 
1o be cleared after a filter is changed. 


comfortable with these sorts of tools, you'll 
probably want to think instead about ordering a kit 
and having your local mechanic install it, with your 
input so you understand how the driver's behavior 
will need to change. For example, with an SVO. 
system, it is necessary to run the engine for a short 
period of time on diesel fuel before shutting the 
engine olf, in onder to ensure that there is diesel ir 
the fuel system when it comes time to start, and not 
‘congealed vegetable matter. This requires the driver 
to remember to switch back to the diesel tank a 
block or two away from the destination, especially 
if the vehicle will be parked for a long time or in 

а cold place, otherwise staring will be difficult 
"There are some new products that try to handle this 
process in their own way, so do some research if, 
for example, you think this might be a problem. 


Steps 


1. Read much more on the subject of what you intend 
чо do and understand the very real risk that you. 
could damage the engine of your vehicle beyond 


repair by converting it to run on a fuel for which 


was not designed, Any manufacturer's warranty. 
would of course be void, and your insurance status 
may technically change. In most countries any 


vehicle on the road is required to pay a fuel tax, and, 
by using a substance which has not had taxes pai 
on it as a road fuel, it is likely that the upcoming 
conversion will put your vehicle in violation of tax 
laws, unless you take corrective actions. The UK. 
has a tedious process in place that vegetable oil 
vehicle owners should use to calculate and pay 
thei tax bill. In other countries where this is not 
їп place the responsible genius might think of 
bringing the matter о the attention of his elected 
representative and using the opportunity to discuss 
the importance you place on good climate change 
иһ them. 


policies 


I is often easiest to мап by installing the tank, as 
this step does not necessarily disable the vehicle. 
An electrical system would have the relatively trivial 
task of running electric wires to a heating element 
in the tank, whereas the radiator Muid-based system 
pictured earlier has а more involved installation 
process that includes splicing into tbe vehicle's 
cooling system. IL is advisable to ensure that the 
heating element in the tank and hoses leading 

to the engine compartment are completely free 

of leaks before attaching them to your vehicle's 
cooling system. A leak in the tank can bleed 

your vehicle's cooling system dry in a matter of 
‘minutes and easily damage your engine by 
overheating. 


‘The fuel line leading from the tank should be 
protected from damage and, if in a cold climate, 
‘well insulated or fed through the center of the 
cooling fluid hose. 

A fuel line heater (Figure 14-21) can serve as 
‘anything from a sufficient heat source for your 
Whole system, if you live in a hot country, to a 
supplementary heater for already heated oil, as 
shown in the images using the Vegtherm electric 
fuel line heater. There are various types of fuel line 
heaters available on the market, including ones that 
use the radiator fluid to heat fuel in a compact 
device. It is а good idea to think about extra filters 
(Figure 14-22) on the vegetable ol-fed side of your 


Figure 14-21 The Vegtherm electric fuel line heater 
(above center—also visible in Figure 14-20) provides a 
secondary heat source on this cold-weather system, 

but could be sufficient on its own in a warmer climate. 


uel system, and many people have also come up 
with heated fuel filters to ensure that congealed oil 
does not clog the filters. 

5. Once your fuel line is correctly attached to a three- 
ог six-port solenoid, you will need to wire it up to a 
convenient switch, accessible from the driver's seat 
(Figure 14-23), 


Figure 1U-22 Second and even thin! filters on the 
vegetable ой side of your fuel system help protect your 


engine from small pieces of food waste. 


Figure 14-23 The electric switch that will connect to 
your solenoid and change the fuel source from diesel to 
straight vegetable ой. You will need to remember totum. 
й back to diesel a few minutes before arriving and turning 
the car off or else starting again will be a problem. 


6. Ina very brief series of steps, that is the basic 
concept, The VW Jetta pictured (Figure 14-24) 
Was expected to take a day for the conversion 


operation, once the homemade system was 
designed, but it took about 6 weeks in total to 


Figure 4-24 Of course the decals are optional, and 
always remember to use alternatives lie the Leitra 


velomobile behind the car—when practical. 


work out the problems that inevitably arose. From 
the Fryer to the Fuel Tank by Joshua Tickle is а 
priceless book for the aspiring vegetable oiler, and a 
must read before actually proceeding on а 
conversion. There are also many other valuable 
books on the market 


Spaces and Structures 


‘This book began talking about transportation, because 
its emissions are the biggest single part of our emissions. 
moved on 


Concentrating on the easy fixes first, we th 
to discuss some of the harder projects you might try to 
green your means of transport further; e.g., by building 


\weather-protected human- and electric-powered vehicles 
We've also discussed the ability to use our cars 


alternative fuels, and the dangers that some of these 
fuels could pose, not justto the environment but to 
other people too. In addition to transportation 
technologies, the book has also touched on greener 
ways to produce electricity, e.g., through hydro or wind 
production, as well as greener ways to heat and cool 
ъй 


We have tended to focus on the individual ations and. 
choices: however, too often, the choices we as individuals 
are able to make are limited by the world around us and 
choices that have been made by the planning of others. 
"The reality of the transportation problem we face is that 


infrastructure increasingly locks us into our existing 
pattems of travel, which tend to be very high-energy 
‘consumers. The same goes for housing; increasingly, 
large suburban developments lock us into а high-energ 
consuming lifestyle. There are options, Бы the farther we 
get down the path of building suburbs, freeways, and 
pulliterminal airports, the harder it is to move towards 
less high-energy-consuming ways of life. In this chapter 


Wwe will look briefly at what citizens can do to change the 
Way the structures and cities in which they live are built. 


Structures 


If you are starting a new project, it's а good idea to 


think about energy early on. 
project, choosing the site can have a large impact on the 
у consumed in transporting materials to the site, 

‘on the renewable energy resources available onsite, and 


оп availability of transportation inks to surrounding 
services and communities. Ifyou are constructing an 


office, for example, where people will travel to every 
day, it is а good idea to locate it close to an existing 
stock of housing or a major transportation route 
Otherwise, the office could indirectly result in the 
construction of houses, roads, and possibly all the 
infrastructure that follows developmen, including 
power lines, sewage systems, highways, etc. 

Before considering new buildings, it is always a good 
idea to consider reusing an existing structure because 
there are frequently environmental and social benefits to 


doing so. Unfortunately, the economics don’t always 
reflect that, so like other environmental deci 


they have to be made for reasons other than money. 
Nonetheless, try o find a site with the best transport 
access and existing infrastructure for your needs, which 
infringes on natural areas as little as possible, Existing 
sites have already disturbed a natural area, and tend to 
tural choice 


have services close by—so they are a n 
Onto your site is likely to come а foundation of some 
sort. Most times today that will involve concrete, in 
order to comply with buildi 
Concrete, although it has a great n 


amount of embedded energy, owing to the huge 
amounts of energy that goes into its production. 
[Embedded energy is a concept that captures the energy 
Which has gone into production of а resource, such as 
mining the gravel (Figure 15-2) and transporting it to 
the site. И is efficient, if we are using a high embedded 
energy material, to use it wisely. Try to minimize your 
and 


use of concrete if possible through judicious desig 
alternatives where appropriate, while still bei 
of the be 
only refers to how much concrete weighs but also to its 


I: this not 


dits of such а heavyweight mater 


thermal performance. We talked about how water and 
stones can hold a lot of heat energy earlier; а building is 
the perfect place to put this to use. Try to think about 
the orientation of a building as if it were your solar 


Figure 15-1 A heavy concrete foundation beneath a 
lightweight wooden wall construction is a common 
building technique. If well-insulated, his method of 
‘construction can produce buildings that are efficient 


cooker, with a glazed southern exposure to maximize 
the amount of the sun's heat that can be trapped if you 
are in a northern area. The sun's energy can then be 
usefully stored overnight and sometimes longer by 
using a heavyweight material in the part of the building 
being heated by the sun. Ifyou are in a warmer climate, 
heavyweight materials can be used to mitigate 
fluctuations in temperature by being cooled with fresh 
air at night, and radiating their cool through the day 


Figure 15-2 Gravel is a component of lots of things, 
including the concrete in most foundations, and is 


usually mined in large open pits Ше this. The concept 
of the embodied energy of the materials you use 
assesses a portion ofthe energy consumed by such an 
operation to the materials you use. 


Composite structures 


А composite structure is one that is made of constituents 
that remain recognizable. Typically in the built 
environment, the structural properties of the different 


parts combine to work as a whole. Composite structures 
can be found in a large variety of applications, from. 
reinforced concrete in skyserapers to glass-einforced 
plastic in car and boat bodies (Figure 15-3). 


“Sandbag” structures are just one type of composite 
structure, which ean be called a contained composite 
structure, because one of the materials (the sand) is 
completely contained by the bag. The bag can be filled 
with nearly any material, in which ease its name should 
change; however, in practice sandbag often refers to 
bag-type buildings filled with a variety of materials. 
“Earth bag" is another term gaining in popularity, which 
is a slightly more accurate description of a composite 
structure that is filled with earth, often gathered on the 


building sit itself. They are a priceless introduction to 
the building process that ean be pursued on a small or. 
large scale, without enormous cost. 


How sandbag structures are built 
А sandbag structure is made by filing a sack, bag, or 


other container with sand, and then laying the filled 
bags on top of one another to form the desired shape. 


Figure 15-3 Composite structures are all around us, 


in the hull of the boats and reinforced concrete in 
skyscrapers 


The procedure isn 


e or less identical for earth bag 
construction, where the bags are filled with earth, often 
from the building ste itself. 
All contained composite structures utilize the 
ined properties of each constituent material to 


attain their structural strength. The inner material 


provides the mass of the structure and presses against 


the containing layer, expanding its shape to create 

structural strength, А friction element between layers of 

bags is sometimes used to decrease slippage and 
nerease the structural strength of structures, 


The resulting structure has properties that neither or 
the two materials could have on their own, Sandbag 
structures have commonly been used in the past as an 
‘emergency fortification or shelter because of the 
strength of the structure and the ease with which it can 
be built, from materials that are sometimes to be found 
on site. As a 


mporary structure, the sandbag method 


has many advantages, which are not lost when used to 


build a more permanent structure. 


"The main deterrent to using a c 


ined composite 
structure for a permanent structure is the deterioration 
of the containing layer, which could destroy the 


ntegrity of the structure unless accommodated for by 
using an appropriate material for the outer layer. 
Sandbag structures in the past that have used natural 
fibers like burlap as the containing layer have 


“h is still encountered: 


чей this problem, whi 
using more modern materials like polypropylene, 
especially if it is exposed to sunlight. For polypropylene 
sacks, a commonly used adaptation is to render the 

outside of the build 
ation ofthe structural strength of the 


with a protective layer that will 


Another common adaptation is to use a material on 
to itself and 


the inside of the sacks that will 
solidify once the bags have disintegrated and ceased to 
‘contribute to the structural strength of the building. This 
method, used in the adobe style of building, eventually 
‘ceases to have the characteristics of a composite 
structure once the bags disintegrate 


А particularly innovative method of sandbag 
buildings is called the super adobe system. It uses a 
single long bag instead of the typical series of smaller 
bags, along with both measures already discussed, to 


prevent the deterioration of the structural inte 


ity of the 


building. Super adobe buildi 
dome, which is a shape that is particularly strong when 


are often designed as a 


built wit 


most contained composite materials, not just 
super adobe, because of the way that the forces of the 
roof and walls are spread evenly throughout the 
structure, all the way to the ground. 


Online Resources 


‘© www.calearth.org—Nader Khalili is the 
founder of the California Earth Institute and 
pioneer super adobe designer and builder. 


^ greenhomebuilding.com—a skillful collection 
including details of how to build 


of resource 


some beautiful insulated earthbag domes. 


Therrnal properties of contained 
composite 


I 
characteristics largely from the thermal characteristics. 
of the material that is used to fill the containers. Earth 


tained composite structure will get its thermal 


in it—might be more insulating because more air is 


trapped, Because an earthbag-type structure uses a large 
number of smaller pieces to form the structure of the 
whole building, and to protect the bags fron 
deterioration, a final rendering layer can also contribute 
1 qualities of the buildin 


tothe herm 


Sandbags as heavyweight and 
lightweight materials 


Sandbags are interesting as an introductory building 
material because they can perform as either a 
heavyweight or lig ıt material. Heavyweight and 


lightweight structures can perform similar functions, but 
they do so in completely different ways, as we've 
already discussed. A heavyweight building moderates 
temperature differences by absorbing and releasing heat 
energy from either side, whereas a lightweight building 


‘operates by maintaining a temperature difference on 
either side. 

Sandbags can be used to build heavyweight or 
lightweight buildings by varying the containing 
material. This can be performed by completely 
replacing it with a material that has a higher insulative 
value, by mixing two materials to increase their 
insulative value, or by building а layered structure 

‘An earthbag structure will have many of the 
heavyweight characteristics of other styles of 
truction with earth, Heavyweight buildings work 
by retaining thermal energy and releasing it slowly, 
her than maintaining a temperature difference as 
an insulative, or lightweight fabric, would. Optimally, 
1g will have a temperature delay 
of approxi aning that the building 
Will release the heat from the previous 12 hours. This is 


‘optimal, because the times of day when the heating and 
cooling requirements of many buildings are highest are 
approximately 12 hours from the times when the daily 
temperature cycles are at their nadir. 


Heavyweight materials can be very useful from the 
perspective of the thermal performance of your building, 
particularly if they are planned for at the outset of a 
design. A common criticism of thermally heavy materials 
is that they tend to be made of concrete and other 
materials that require а Jot of energy to produce and use. 
‘That isn't always bad, because they are strong materials 
‘that will be used for many decades to come. Like cheap 
fuel though, having a plentiful source of an inexpensive 
material can tend to encourage people to forget the 
alternatives. And there are some alternative heavyweight 
materials, like sandbag and earthbag building techniques, 
to experiment with right under your nose. 


Project 50: Building with Earth 


Earth building has a lot of potential to be an 
educational experience, with several interesting 
building principles. 


You will need 


+ Some dirt and clay (Figure 15-4). 
«= Large planks of wood to create a form (Figure 15-5), 
if you would like to experiment with a rammed 

earth wall, as the accompar 


potentially an arch form for an exploration of 


Figure 15-4 Mixing earth on a cardboard plank. 


Figure 15-5 А simple wooden form can be used 1o 
create а thermally massive earth wall to store heat and 
cold and reduce energy costs. 


* Bags. Lots of bags. Burlap or plastic will do equally 
Well, but there are other materials on the market, 


some specially designed to resist corrosion, for. 
‘example, You will have to adjust your building to 
the bag or the inside material if you expect a 
structure to last, perhaps by mixing cement with the 
earth, or by protecting the bags from the elements. 
‘Thankfully, this is not an expensive material, so it is 
possible to do many experiments, even testing a 
structure through the seasons, if you have the space 


nt with structures that are not 
gure 15- 


You could experim 
bags too; as shown in 
materials, like alumi 
structural strength in a composite structure i 


relatively weak 


‘case, wrapped in chicken wire. 


‘+ Fora larger structure you may consider usi 


barbed wire in between layers of bags, mixing earth 
with hardening agents to prev 
if the bags erode, or covering the walls with а 

render such as lime or clay, to prevent deterioration 


of the bags. 


и structural failure 


Figure 15-6 Tio arches made of composite 
materials—on the right is an earthbag arch and on the 
ef an arch made from reused aluminum cans and some 
chicken wire—shows the potential strength in 
individually weak materials. 


Steps 


1. To start with a small wall of sandbags, dig up some 
dirt (or rocks or other material), place it in the bags, 
and stack the bags in а shape you would like. You 
can easily make a square shape from a sandbag 
structure without a form. It is often used for flood 


defenses, because it has an enormous amount of 


strength as a composite material (both the bag and 
dirt contribute towards the final properties) 


2. Rammed earth building compresses the earth into a 


orm (see Figure 15-7) that can be very strong and 

support one or more stories. Earth can be 

compressed by hand or with ram tools (Figure 15-8), 
the form is removed, 


techniques for doors and windows. 
Making smaller rammed earth bricks with a brick. 
maker (Figure 1 


9) is one option. 

4. You might also want to ry building an arch. To begin, 
build your form from wood. It should resemble the 
arch you would like to build, only slightly smaller. 
When stacking around the arch, place your form, ther 
stack bags evenly up both sides, with a locking bag at 
the very top (see Figure 15-10). 


GE 
Figure 15-7 А rammed earth wall built as an 
educational experience by students atthe Centre for 
Alternative Technology, in Machynlleth, Wales 


Figure 15-8 Ramming earth into a wooden framework 
to create the earth wall shown in Figure 15-7. 


Figure 15-9 An earth brick maker works by 
compressing a small amount of earth into a small brick 
which сап be used to create all manner of structures 


5. Sandbag structures can be very strong, support a lot 
of weight (see Figure 15-11), and last a long time, 
particularly if covered or plastered to avoid corrosion. 
‘of the bags. Another 
With the dirt so that the heavy weight structure has its 
‘own strength once the bags disintegrate, The Online 


Resources lists people who are using this technique 
and others who ate experimenting with lighter- 


materials in an effort to raise the insulative 


Figure 15-0 А sandbag arch. Note how there is one 
central bag, directly in the middle, which forms an 


almost triangular shape. This is called the locking bag, 


because it locks the arch into а sturdy form. 


Figure 16.1 А property constructed arch, made of sandbags, can support a surprising weight. Strong, standing room 


structures can be built environmentally sensitively and inexpensively using this building style. 


Project 51: The $500 House 


H is easy, especially when looking around at very 
expensive eco-homes, to think that everything green has 
1o be expensive. That is simply not true. Some very 

aventve people are not only thinking about affordable 
eco-housing but also putting the plans up for free, for 
‘everyone to read and see. 

The hexayurt (Figure 15-12) is a fantastic experiment 
ibat can be done on both a small scale and a large scale. 
The deliberately open-source and public domain plans 

nelude large to small houses, intended as easy-to-build 
structures relevant for refugee populations. The 
hexayurt has a number of interesting features, including 


Scalability, a modular nature, packaging with a range of 
renewable energy technologies, and the use of com 
‘materials that are quick and easy to work with. The 


‘other low-impact materials we cover in this chapter do 
то have the last feature listed (easy to work 
with), though that is the predominant factor 
choice by the building industry. 
Depending on how long the unit is expected to last, 
several different materials can be chosen for the 


construction. The outer materials have been chosen to be 
easily available, durable, easy to work with, able to 
moderate the indoor climate, and be esthetically pleasing. 


Online Resources 


^o hexayurt-com—the main source for 


information on this project. 


^ wo w.appropedia.org—the main wiki page for 
the project. 


For a permanent shelter, a builder or potential 
‘manufacturer might consider the following materials: 


= Permanent use: Thermax HD (Dow). 


‘© Temporary use: laminated hexacomb cardboard 
Pr 


‘© On-site fabrication: Tuff R (Dow, widely used). 


‘There are three shelter sizes; the middle size is 
shown in Figure 15-12. The houses are designed to be 
very affordable. For example, the size shown is 
expected to cost around $200 before any services. 
Full-sized units take a team of three people aroun 
1 hour to assemble. They are assembled using a 6 inch 
‘wide, 600+ Ib bidirectional filament tape, and anchored 
to the ground like tents. No heavy lifting, ladders, or 
scaffolding is required. 


You will need 


The complete free plans are available to download 
from www.appropedia.org. 

^ Sheets of material that are used on a large scale 
are insulated a 


have a layer that reflects heat, 
Which is useful in the hot areas where the 
structures are expected to be most useful. 

The Бехауш is а fairly simple but very useful 
observation on shapes, which is that 4 It x 8 ft 
pieces of material which is a common size for 


several industrial materials can be cut in half 
and assembled easily to form a shelter form, with 
minimal material waste, 


Figure 15-12 The herayurt—an open-source 
environmentally responsive building technology that 
costs little 1o build and can be constructed quickly 


^ Dis relatively simple to follow the designs with 
sheets of cardboard that are twice as long as they 
are wide (4 fix 8 1), 

‘+ This material is held together with an advanced 
joining device, called sticky tape. 

‘= When combined with low-impact technologies — 
like solar panels, battery chargers, efficient stoves, 
ас —and aimed at migrant populations, such as 


refugees, it has the potential to provide high- 
volume, low-impact, and affordable serviced. 
shelter sce appropedia.org for more details. 


Steps 


1. This is actually а remarkably simple idea to put into 
practice. A major trouble when working with l 
square sheets can be that а lot of material is wasted 
"The designer of this project thought about this and 
the form reflects conservation of materials. 


Five or six pieces form the walls of the hexagonal 
house. Twelve triangular pieces form the roof, and. 
ape holds them all together (see Figure 15-13 for a 
simple version). Standard 4 ft x 8 П pieces are 
rearranged to form a habitable structure. 


lustrial material is insulated 


a large scale, the i 
already. АП that remains is to wire und plumb it in. 
Already covered earlier, you should be experts 

by now, 


How to Build a "Pup" Hexayurt 


э. Cut this 4 fix 8 ft sheet into four sections 


азлап. 


2. Cut three of the 2 x4 ft boards in hait. 
Tris leaves you wih sic 2 Rx 2 f1 squares. 


$ 32e[ozg 


eui 


esnoH 006$ 


3. Cut your remaining board into he three 
isosceles anges Jom he wo 

Scrap pieces во that you get a fourth 
‘whole tange 


4. Take the sich 2 fix 2 ft square wat board, and cut 
' get one whole isosceles triangle, and two halves that 
you wil join. This gives you a total osx isosceles 

1o on together for a hexagonal rool. 


S. When you join the fve remaining 2 x 2 ft 
‘squares and atch the roof, youl 

have а fue walled pup" hexayurt whichis 
approx. high, 


Figure 1513 How 1o build a "pup" hexayurt. Plans for a cardboard-based model-siced pentayurt that will help the 
reader to understand the building ideas presented. They can be downloaded for free from the Appropedia site. 
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Building with straw 


Straw comes up too often, I think, in а discussion of 
environmentally friendly building materials. We spoke 
of waste and value earlier, and in many ways straw fits 
the bill very well; it is à waste product that we can give 
renewed value to by using it for insulation. I have seen. 
first hand how difficult it ean be to use it correctly, One 
of the biggest problems is air leaking in and out. Straw 
doesn't particularly like to sit straight and, though 

y using it as a structural material can help 
tight barriers against the floor or foundati 
and roof, over time it can require regular maintenance to 
Keep up its thermal performance. This tends not to get 
done. In addition, it can be a time-consuming material 
to build with, which makes it less than ideal for large- 
scale implementation. И also needs protection from the 
elements in the form of a good foundation and good 
roof, otherwise water can quickly destroy its integrity. 
The reader considering this route is urged to take hands- 
‘on lessons from experienced builders before embarking 
on a larger project. Leaky structures can have an 
enormous impact on resource consumption, 


id straw 


structures are no exception, despite their positive 
qualities as a low-impact building material 


Other options 


There are a 


mply enormous number of new 
environmentally sensitive building materials on the 
market, with more arriving every day. Many are easy to 
have a relatively low embodied energy 
content, like sheep's wool batting, whereas other more 
traditional alternatives, like expanded foams, might be 
more easily accessible and familiar to 


work with a 


alles. 


Manufactured products, including insulation and paints 
сап release gases and pollutants that can often be 
harmful to the occupants of a building long afier they 


Volatile organic compounds (VOCS) are released by 
paints and fire-retardant sprays commonly applied to 
building materials and home furnishings, and can 
provoke allergic reactions in some people. Alternatives 
are sometimes available as a choice of paints and some 
other products, but often require some searching and 


research. For insulation, traditional foam materials, 


While they have drawbacks, save an enormous amount 
of energy once installed, and should not be overlooked. 
while awaiting more convenient or lower embodied 
energy-bused alternatives. This is especially true when 
retrofitting older dwellings or working with limited 
spaces, which, if the avid reader has taken 
‘considerations about travel seriously is more likely to 
be the case. 


Spaces 


As true today as it was 20 years ago and—aside from а 
few exceptions—a pattern that the many cities around 
the world have followed for the last 50 years is to give 
priority to faster patterns of movement. Planners around 
the world have been bending over backwards for the 
automobile narrowing sidewalks and removing bike 
lanes in some cases—to provide an unimpeded path for 
the venerable automobile. There have also been pushes 
for airport expansions all over the world, with mone 
munities subjected to their noise and air pollution 
than ever before, 


її wasn't always this way. Before planes and cars, and 
almost gone from memory, is a history of wide-reaching 
Irain networks that provided cheap and reliable 
transportation on the ground. Streetcar (Figure 15-14), 
as they were and are still known in Toronto, San 

around the worl 


Francisco, Istanbul, a | move 


thousands of commuters daily and are a clean and. 


Figure 1514 Among the first streetcars in the world, 
this nearly 100-year-old streetcar is still operating. 
today in the bustling city of Istanbul, in Turkey: 


efficient way to move people about. But as the 
automobile became ever more popular, streetcar lines, 
across ай of North America and other parts of the 
world, were torn up and public transport services in 


es were provided by buses instead 

Buses are not necessarily an inconvenient way to 
изле. There are very comfortable overnight buses that 
have beds running lengthwise down the coach, but these 
tend not to operate in the high-energy consuming 
continent of North America. In Canada, Europe, and 

ay other parts of the world, it is possible to get а bed 
‘on a long-distance tra 


as well as a freshly prepared 
meal. While this is possible in Canada, at a comparatively 
steep price, to my knowledge the United States no longer 
has such a service. In 


cumstances like this, flying or 
driving can look like the only option for long-distance 
travel, and that this is the case cannot surprise many. 
(On a local level the tendency of developers to 
build sprawling suburban developments, creates an 


over-reliance on cars in cities that is difficult for 
individuals to combat on their own. Our governments can 
even sometimes work against very innovative projects 
spawned by individuals. For instance, in Ontario several 
years ago, a service similar to the French Allo-Stop ride- 
Sharing service—which matched riders and drivers to 


share gas and driving for long-distance trips—was 
stopped from operating by g regulations. The 
regulations purported to safeguard public safety and the 
р drivers in the province, which 
does little to explain why the neighboring province of 
Quebec and the county of France both operate 
successful services on the same principle, alongside 
thriving bus lines with excellent public safety records. 


is of licensed for 


While the planning decisions of governments may 
seem to be out of the control of any one person, the 
truth is, governments exist to serve their people. If you 
don't like what your government is doing, make your 
voice heard. 


Project 52: Attend a Public Consultation or Planning 
Meeting 


А range of government bodies hold public 
‘consultations —your local planning department is no 
‘exception, Planning departments, as well as many other 
government decision-making bodies, are in many cases 
required by law to publicize changes and adjustments 
they intend to make or give permission for. Far too 

ny of these meetings and consultations go unattended, 


or poorly attended. 


You will need 


> A spare evening, maybe two. 


‘© Хош local newspaper: A common location for 
planning applications and zoning regulati 


changes to be posted is in the local newspaper. 17 


you can't find them there, you might have to go 
digging into your local government departments, to 


find out when and where notices are posted 
^ To have educated yourself on issues you would like 
addressed. For example, you may like to ask about 
accommodation for bicycles and walkers in the 
form of sidewalks and covered and secure bicycle 
parking. It seems commonplace lately in new 
developments to leave these very useful structures 


ош entirely, in ће name of cost savings. If they are 


їп place, ask about linkages and contributions to the 
larger cycle and walking network in your area, or 
about public transport links. 


«Ifyou are attending a pla 
may also want to ask questions on related issues 


For example, if you are interested in increased low- 


impact transportation in an existing or built-up 
location, remember that densification of older areas 
is a significant way in which we can prevent far- 
‘lung development from encouraging automobile- 


dependent housing. You may also want to ask about 
renewable energy systems, efficiency measures, 
waste management, water conservation, and other 
topics 

2 The idea is not to make redevelopment difficult for 
planners or developers, but to e 
considered the range of options 


ure they have 


Steps 


1. Get awar 
real challenges of balancing competing interests 
that planners are trying to do. Remain aware 
that too often the people running these meetings 
have simply never considered that а bicycle rack 
belongs in the front of the building, closer than 
the cars and not further away, or that water 


of the planning process and the very 


conservation measures at an early stage of the 
design will save the city from upgrades years 
down the road, 


2. Arrive hoping to make new friends, not with the 
intention to “tell someone off." Confrontation 


rely 
gets anyone anywhere. For your first meeting try to 
find a subject that is not too close to your heart and. 
ем it objectively. Make notes during the meeting. 
if you have them: otherwise, listen 
and learn. It may not be the most exciting thing in 


Raise conce 


the world, but real change can come out of it 

3. Tell others about what happened, whether good or 

bad. Use clear language and publicize it as widely 
ng issues 


lescend into 


scenarios; шу not to let it get there 
by being aware that the planners are people too. 
and are not necessarily anti-anyth 
it may seem otherwise, 


even though. 


Stepping out 


Sometimes, though everyone realizes it's а good idea, 
and is needed, the things that we think should happen in 
the world take longer than we want, or just don't seem 
iy find it 


to happen at all. In these cases, some 
necessary to step ош, just a bit 


In Toronto а major eross-town route without bike 
lanes resulted in the death of two cyclists in one week 
in 2008, Articles were written in the local newspaper 
about how Bloor St needed a bicycle lane, and many 
people opined loudly that the days of on-street parking. 
had to finally come to an end, The city seemed to have 
been studying the issue since the 1970s, and though 
they have a fantastic plan for a great expansion of 


bicycle routes, it didn't seem to be getting there quickly 
enough for some people. 


Building your own bicycle path is not something 1 
can encourage you to do. It could be dangerous, and is 
quite illegal. But some Fearless geniuses have done 
exactly that, in Toronto and around the world. The 
process for making your own bike paths are available 
‘on the Internet if you are interested in pursuing this. 
‘Simply use spraypaint in а more or less straight line 
down the edge of the roadway: if you are going for 
accuracy, paint a bike sign. The painters in Toronto 
found that people in cars thought they were real right 


away and immediately stayed out of them. I met alian 
bike lane painters who took pride in an article in their 
local paper that criticized the local council for painting 
crooked bike lanes, when in fact the group had painted 
the “bike lanes" themselves using a specially designed 
trailer to hold the paint and an automatic trigger to start 


making lines! 


Note that your actions could cost your municipality, 
which is likely to decide to remove them using funds 
which could have gone towards putting in actual bike 


lanes. But there is a certain level of frustration if a 


person ties the advocacy route repeatedly without 


success, Lines of paint are not expensive and our 
governments need to know that putting them in the right 
places is important to us. 


Falling these types of direct action, smaller actions 
‘can be used to make others know that bikes have rights 
100. Bigger human-powered vehicles, ike the ones we 
explored earlier, are а step in taking space for 


sustainable transportation. For narrower vehicles 


without separate direct paths to use, remember that it is 
your right as a user of the road to use a whole lane of 
traffic. Riding in the middle of the lane is a useful 
technique, which ensures a wide berth by motorists. 
‘Though you may not be popular with them, stand your 
ground. Awareness that sustainable modes of travel have 


a right to use a proportionate amount of space creates 
safer streets for all users. 
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PREFACE 


Electronic Warfare Fundamentals is a student supplementary text and reference 
book that provides the foundation for understanding the basic concepts 
underlying electronic warfare (EW). This text uses a practical building-block 
approach to facilitate student comprehension of the essential subject matter 
associated with the combat applications of EW. 


Since radar and infrared (IR) weapons systems present the greatest threat to air 
operations on today's battlefield, this text emphasizes radar and IR theory and 
countermeasures. Although command and control (С?) systems play a vital role in 
modern warfare, these systems are not a direct threat to the aircrew and hence 
are not discussed in this book. This text does address the specific types of radar 
systems most likely to be associated with a modern integrated air defense 
system (IADS). 


To introduce the reader to EW, Electronic Warfare Fundamentals begins with a 
brief history of radar, an overview of radar capabilities, and a brief introduction to 
the threat systems associated with a typical IADS. The two subsequent chapters 
troduce the theory and characteristics of radio frequency (RF) energy as it 
relates to radar operations. These are followed by radar signal characteristics, 
radar system components, and radar target discrimination capabilities. The book 
continues with a discussion of antenna types and scans, target tracking, and 
missile guidance techniques. 


The next step in the building-block approach is a detailed description of 
countermeasures designed to defeat radar systems. The text presents the theory 
and employment considerations for both noise and deception jamming 
techniques and their impact on radar systems. This is followed by a chapter on 
decoys, both for defeating an IADS as well as for self-protection. Then, the next 
chapter discusses chaff characteristics, employment, and impact on specific 
radar systems. 


The following two chapters are dedicated to the IR threat. The first covers IR 
theory, IR target detection and tracking, and advanced IR missile flare rejection 
techniques. The second chapter presents IR countermeasures to include flare 
employment, maneuvers, and missile warning equipment. 


Electronic Warfare Fundamentals then addresses an important aspect of EW, 
specifically electronic protection (EP). This section includes a description of the 
most common radar EP techniques designed to counter noise jamming, 
deception jamming, and chaff employment. The book concludes with an overview 
of the basic components and limitations of a typical radar warning receiver 
(RWR), current geolocation techniques, and it finally discusses the basic 
components of a self-protection jamming system. 


In addition to the textual material, the book also contains a detailed glossary of 
EW-related terms and acronyms for quick reference. A list of references is 
provided to acknowledge the source material used in the preparation of this text. 
These sources also provide the interested student with a supplementary reading 
list to learn more about a specific topic. 


For information or comments on this document, please contact: 


Det 8, ACC TRSS 
4349 Duffer Drive, Ste 437 
Nellis AFB NV 89191-7007 


DSN: 682-4897 
DSN FAX: 682-7391 
Comm: (702) 652-4897 
Comm FAX: (702) 652-7391 
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CHAPTER 1. INTRODUCTION TO RADAR 


1. INTRODUCTION 

The word "RADAR" is an acronym for RAdio Detection And Ranging. As it was 
originally conceived, radio waves were used to detect the presence of a target 
and to determine its distance or range (Figure 1-1). 


Figure 1-1. Radar System 


2. HISTORY 

The reflection of radio waves by objects was first noted more than a century ago. 
In 1903, the reflection of radio waves was employed in Germany to demonstrate 
detection of ships at sea (Figure 1-2). In 1922, Marconi presented the same idea in 
Britain but received little official interest. These early experiments used 
continuous wave, or CW, transmissions and relied on the reflection of a 
transmitted wave from a target to indicate the presence of a target. CW 
transmissions can detect the presence of an object and, if the radio wave is 
formed into a narrow beam, can also provide azimuth information. CW 
transmissions cannot provide range. 


Figure 4-2. Early Continuous Wave Radar Experiments 
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a. The lack of range information was a serious limitation but was finally 
overcome by modulating the radio wave transmissions to send out a train of 
short pulses (Figure 1-3). The time between pulse transmission and an echo 
return to the receiver provides a direct measurement of range. Practical 
development of the pulse radar began in the 1930s, principally in the United 
States, Britain, and Germany. Due to deteriorating relations with Germany and the 
threat of invasion, the British intensified their efforts to develop a pulse radar in 
1935. These efforts culminated in the development and deployment of 
radar stations which formed the Chain Home System. These radar ins 
provided critical information to British pilots on the size and location of German 
bomber formations during the Battle of Britain. 


Figure 4-3. Pulse Radar Operation 


b. The Chain Home System is considered the first integrated air defense 
system, or IADS. Radar development, with its obvious military and civilian 
applications, has continued unabated to the present day. 


3. TARGET DISCRIMINANTS 
The widespread military and civilian application of radar is based on its inherent 
advantages over the human eye (Figure 1-4). Radar can "see" farther than the 
human eye and more accurately assess the range or distance of an object. Radar 
works well in all-weather conditions and is relatively immune to smoke, haze, and 
clouds. What's more, radar works 24 hours a day because it can transmit its own 
energy and does not have to rely on sunshine or ambient radiation. There are 
some disadvantages of radar when compared to the human eye. First, radar does 
not have the resolution that the human eye has. While radar can detect the 
presence of an airplane, the human eye can discern, in great detail, the shape, 
Size, color, and even markings. This can be a serious limitation if positive 
identification is required prior to engagement. 
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Figure 1-4. Radar Advantages and Disadvantages 


Second, the human eye is not bothered by undesirable reflections, called clutter, 
the way radar sometimes is. Although metal is the best reflector of radio 
frequency (RF) energy, nearly any material will reflect some RF energy. 
Mountains, trees, buildings, rain, birds, and chaff all reflect RF energy. Radar 
systems must use target discriminants to isolate the desired target return from 
the clutter. These target discriminants include range, velocity, and angle 


(Figure 1-5). 
Target 
Detection 


Discriminants 


Range Velocity | 


Figure 1-5. Radar Target Discriminants 


a. The first target discriminant is range. The time an RF wave takes to go to, 
and return from, a target allows measurement of the range to that target. We 
know that RF energy travels at the speed of light, or "c" which is 3 x 10° meters 
per second. Target range can be determined by using the basic radar range 
equation (Equation 1-1), target range equals measured time, multiplied by the 
speed of light ("c"), divided by 2. 
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Radar Range Equation 


Speed of Light (c) = 3x10? meters/sec 


Range = (Measured Time x c)+2 


Equation 1-1. Basic Radar Range Equation 


b. Target angle discrimination is another critical capability of radar systems. 
In order for a radar system to detect a target, the antenna must be pointed at the 
target during the transmission and reception of RF energy. The ability of a radar 
system to accurately determine angle is a function of the horizontal beamwidth of 
the antenna. If the radar sweep is referenced to true North, the angle of a radar 
return can be measured relative to true North (Figure 1-6). 


Figure 1-6. Angle Discrimination 


c. Velocity discrimination is a specific capability of CW and pulse Doppler 
radar systems. The transmitters of CW radars send out continuous RF at a 
specific frequency (Figure 1-7). The reflected signal frequency is changed, or 
shifted, by a specific amount by a moving target. This frequency shift, called the 
Doppler effect, allows the measurement of the velocity of that target relative to 
the radar. The receiver measures this frequency difference which equates to a 
specific radial velocity. Pulse Doppler radars can measure the Doppler effect 
while still obtaining the range. 


1-4 


Electronic Warfare Fundamentals Chapter 1. Introduction to RADAR 


w AAA AA 
mer SAVAVAVAVAVAVAVAU? 


Pulsed 


Doppler im "m لے‎ 
ЕК 
Tracking Tracking 


Figure 1-7. Velocity Discrimination 


d. A basic pulse radar system consists of a transmitter, antenna, receiver, and 
a master timer (Figure 1-8). The transmitter sends electromagnetic energy (RF) to 
the antenna. This energy is radiated through the atmosphere. When this RF 
energy is interrupted by any object, such as a plane, ship, or the earth, a portion 
of the RF energy is reflected back to the antenna and processed by the receiver. 


Figure 1-8. Basic Radar Operation 


The reflection is called an echo, and the object interrupting the RF energy is 
called a target. The presence of an echo indicates target detection. If the target 
detected is the desired target, the echo is referred to as a target signal. If the echo 
is from undesired targets, such as the earth, the echo is referred to as clutter. 
This is especially true when the undesirable echoes make the detection of the 
desired target difficult. The capability of the antenna to focus the RF energy 
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affects the angular discrimination of the radar. The ability of the master timer to 
determine the time between RF transmission and target echo reception impacts 
the range determination capability of the radar. The ability of the receiver to 
analyze the Doppler frequency shift in the target echo determines the velocity 
discrimination capability of the radar and the ability of the radar to reject clutter. 


4. INTRODUCTION TO INTEGRATED AIR DEFENSE SYSTEMS (IADS) 

Radar systems have the inherent capability to determine accurate range, azimuth, 
and/or velocity information on airborne targets. Radar systems can provide this 
information in nearly all types of weather, day or night, and at distances that far 
exceed the capabilities of the human eye. Military commanders have taken 
advantage of these capabilities by employing radar systems to provide air 
defense for high-value targets. The primary missions of radar systems employed 
for air defense are attack warning and threat engagement. 


a. Radar systems specifically designed to provide attack warning are called 
early warning (EW) radars (Figure 1-9). These radars are characterized by high 
power output, large antennas, and low frequencies. These same characteristics 
limit the accuracy of the target parameters available from early warning radars. 
The long-range detection of aircraft and the earliest possible attack warning 
capabilities of early warning radars provide the first line of defense for the air 
defense system. 


Figure 1-9. Early Warning Radar System 
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b. Radar systems designed to provide target engagement information include 
ground control intercept (GCI) radars, acquisition radars, target tracking radars 
(TTRs), and airborne interceptor (Al) radars. 


(1) GCI radars are designed to provide sufficiently accurate target aircraft 
range, azimuth, and altitude information to vector Al assets to intercept and 
destroy attacking aircraft (Figure 1-10). To provide this data, early warning radars 
can be deployed along with specialized height finder radars. This combination of 
radar systems is commonly referred to as a СС! site. Newer GCI radar systems, 
employing phased array antennas and Doppler processing, can provide the 
required 3-dimensional target information. Any radar system, or combination of 
radar systems, that can determine 3-dimensional target data, and is equipped 
with the communication equipment to pass this information to Al assets, can act 
as а ССІ site. ССІ radar systems can be used to supplement early warning radar 
systems to provide critical attack warning. 


Figure 1-10. GCI Radar 


(2) Acquisition radar systems are designed to act as GCI radars for ground 
based TTRs. Acquisition radar systems generally have shorter range capability 
than early warning radars and operate at higher frequencies. These radar 
systems provide accurate target range and azimuth data to TTRs to facilitate 
target engagement. Acquisition radars can be a distinct radar system 
(Figure 1-11) or be incorporated as part of the TTR (Figure 1-12). 
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MÀ Engagement Radar | 
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Figure 1-11. Acquisition Radar and TTR 


Figure 1-12. TTR with Acquisition 


(3) The primary role of TTRs, in support of an air defense system, is to 
provide continuous and accurate target parameters to a fire control computer. 
The fire contro! computer uses this data to guide missiles or aim antiaircraft 
artillery (AAA) to destroy attacking aircraft. TTRs employ various tracking 
techniques to continuously update target parameters. TTRs generally employ 
high frequencies, narrow beamwidths, and computer signal processing to 
enhance the accuracy of target parameters provided to the fire control computer. 
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(4) Al radar systems are TTRs employed by fighter aircraft to engage and 
destroy airborne targets (Figure 1-13). These radar systems are characterized by 
high frequency, sophisticated computer processing, and accurate target tracking 
capability. They are designed to allow the Al asset to employ air-to-air missiles 
and guns/cannons. TTRs and Al radars constitute the highest radar threat 
associated with an air defense system. 


Figure 1-13. MiG-29 


(5) Another growing lethal threat associated with an air defense system is 
infrared (IR) missiles. IR missile systems can be man-portable (Figure 1-14), 
mounted on vehicles, or employed by Al assets. These missile systems guide on 
the distinctive IR signature of aircraft. The recent proliferation and enhanced 
performance of IR systems has increased the contribution of these systems to air 
defense. 


Figure 1-14. IR System 
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с. All these radar systems can be deployed to provide air defense for a 
particular country or geographical area. When the employment of these radar 
systems is integrated by a command and control (C?) structure, this constitutes 
an IADS (Figure 1-15). The C* structure allows the military commander to take 
advantage of the threat warning provided by early warning radars. Based on this 
threat warning, the military commander can allocate specific assets (GCI and Al 
assets, or acquisition radars and TTRs) to engage airborne targets. This 
allocation decision is based on the capabilities of these systems and the tactical 
situation. This allocation process enables the military commander to maximize 
the capabilities of his forces to engage and destroy attacking aircraft. 


Figure 1-15. A Typical IADS 


5. SUMMARY 
Radar systems are the cornerstones of a modern IADS. Radar and IR threat 
systems operate at frequencies that span most of the electromagnetic spectrum. 
Each system has unique capabilities and operating characteristics that enable it 
to accomplish assigned tasks in support of the IADS. In order to effectively 
employ offensive air power on the modern battlefield, the systems that support 
the IADS must be negated. A basic knowledge of how radar and IR systems 
operate, their capabilities, limitations, and the available countermeasures is the 
key to defeating these systems. The purpose of this book is to provide this 
information. 
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CHAPTER 2. CHARACTERISTICS OF RF RADIATION 


1. INTRODUCTION 
In order for a radar system to determine range, azimuth, elevation, or velocity 
data, it must transmit and receive electromagnetic radiation. This electromagnetic 
radiation is referred to as radio frequency (RF) radiation. RF transmissions have 
specific characteristics that determine the capabilities and limitations of a radar 
system to provide these target discriminants, based on an analysis of the 
characteristics of the target return. The frequency of transmitted RF energy 
affects the ability of a radar system to analyze target return, based on time, to 
determine target range. RF frequency also affects the ability of the transmitting 
antenna to focus RF energy into a narrow beam to provide azimuth and elevation 
information. The wavelength and frequency of the transmitted RF energy impact 
the propagation of the radar signal through the atmosphere. The polarization of 
the RF signal affects the amount of clutter the radar must contend with. The 
ability of a radar system to use the Doppler effect in analyzing the radar return 
impacts the velocity discrimination capability of the radar. These characteristics. 
of RF radiation will be discussed in this chapter. 


+ 


‚ Amplitude 


Time (Seconds) 


Figure 2-1. Radio Frequency 


2. FREQUENCY 
The output signal from a typical radio or radar system has several important 
characteristics that affect the capabilities and limitations of radio or radar 
systems. The first characteristic considered is usually RF. The frequency of the 
transmitted signal is the number of times per second the RF energy completes 
one cycle. The RF signal depicted in Figure 2-1 has a frequency of one cycle per 
second. The basic unit of measurement is the hertz (Hz). One hertz equals one 
cycle per second. Most radars have an RF in the millions of hertz, or megahertz 
(MHz). 
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3. WAVELENGTH 
A characteristic of any RF signal is wavelength. Wavelength is a measure of the 
physical distance between peaks of a sine wave propagated in space (Figure 2-2). 


Wavelength 


Amplitude 


Distance 


Figure 2-2. Radar Signal Wavelength 


Though wavelength is measured in meters, most radar signals have wavelengths 
measured in centimeters or millimeters. The wavelength of a radar signal can be 
computed using the equation shown in Equation 2-1. The relationship between 
wavelength and frequency is inverse: the higher the frequency, the shorter the 
wavelength. In early radio and radar terminology, wavelength was used instead of 
frequency to describe operating characteristics of a system. Today, wavelength is 
used to describe systems operating at very high frequencies, such as millimeter 
wave, and for describing infrared (IR) systems. 


Wavelen th ( ) C (Speed of Light) 
өп (4) = f (Radar Frequency) 


Equation 2-1. Basic Wavelength Equation 


4. POLARIZATION 
Another characteristic of a radio frequency wave is polarization. Polarization is 
determined by the radar antenna and refers to the orientation of the RF wave as it 
travels through space. There are two types of polarization: linear and circular. 
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Traveling electromagnetic energy has two components: an electrostatic 
field and a magnetic field. These two fields are always perpendicular to each 
other and perpendicular to the direction of travel. The polarization of the wave is 
defined in terms of the orientation to the electrostatic field. Many radar antennas 
are linearly polarized, either vertically or horizontally. The signal depicted in 
Figure 2-3 is vertically polarized. 


Electrostatic Field 


Direction of 
Propagation 


Figure 2-3. Radar Signal Vertical Polarization 


b. Some radars use circular polarization to improve target detection in rain. 
Circular polarization can be right-hand, or left-hand orientation. For circular 
polarization, the direction of the electrostatic field varies with time and traces a 
circular locus about a fixed plane perpendicular to the direction of propagation. 
For a right-hand circular polarized signal, the electrostatic vector appears to 
rotate in a clockwise direction. For a left-hand circular polarized signal, the 
rotation is counterclockwise. Circular polarization can be visualized by pointing 
the thumb of either hand in the direction of propagation and curling the fingers in 
the direction of electrostatic field rotation (Figure 2-4). 
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Figure 2-4. Circular Polarization 


с. The impact of polarization on receivers and transmitters is fairly 
straightforward. If an antenna is designed to receive a particular polarization, it 
will have difficulty receiving a signal with an opposite polarization. This situation 
is defined as cross polarization (Figure 2-5). 


Vertically polarized jet antenna may not B 
receive horizontally polarized throat signal. 


Figure 2-5. Impact of Polarization 
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The impact of cross polarization on electronic combat can be dramatic. If a radar 
warning receiver antenna is polarized to receive vertically polarized signals, a 
threat system employing a horizontally polarized radar signal may not be 
detected, or may be displayed on the scope well after the threat has acquired the 
aircraft. In addition, if the jamming antenna on an electronic attack (EA) system is 
also vertically polarized, it may not be able to jam this system. Fortunately, this 
potentially lethal situation rarely occurs, but future threat systems may take 
advantage of this situation. Table 2-1 details the impact of polarization on 
selected transmit and receive antenna combinations. 


Table 2-1. Antenna Polarization Loss 


Transmit Antenna | Receive Antenna 
Polarization Polarization 


Horizontal 


Horizontal Slant (45° ог 135°) 


Circular (right-hand) Circular (right-hand) 
Circular (right-hand) Circular (left-hand) 


Slant (45° or 135°) 


ul 
(right-hand or left-hand) 


5. DOPPLER EFFECT 

The "Doppler effect" takes advantage of the fact that the frequency of RF waves 
will be changed or shifted when reflected from a target moving relative to the 
radar. The shifted frequency of the returning RF wave depends on the movement 
of the aircraft in relation to the radar. In Figures 2-6, 2-7, and 2-8, fo is the 
transmitted frequency of the radar, and f, is the frequency of the reflected RF 


25 


Chapter 2. Characteristics of RF Radiation Electronic Warfare Fundamentals. 


wave from the target. For a stationary target, the frequency of the reflected signal 
will equal the frequency of the transmitted signal (Figure 2-6). 


Antenna Non-Moving 


Figure 2-6. Zero Doppler Effect – Stationary Target 


a. For a target moving toward the radar, the frequency of the reflected signal 
be higher than the transmitted signal (Figure 2-7). 


Closing Target 
Antenna 


Figure 2-7. Doppler Effect – Closing Target 


b. The reflected frequency for a target moving away from the radar will be 
lower than the transmitted frequency (Figure 2-8). 


Opening Target 


Antenna 


Figure 2-8. Doppler Effect - Opening Target 
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6. ELECTROMAGNETIC SPECTRUM 

The portion of the electromagnetic spectrum (Figure 2-9) that today's electronic 
combat systems must deal with starts with radio waves and encompasses 
microwaves, infrared, and a small portion of the ultraviolet region. 
Communications systems generally operate in the HF, UHF, and VHF regions. 
Some satellite communications operate in the SHF region. Radars operate in the 
microwave region, normally from 0.2 — 200 gigahertz. Infrared systems operate in 
the region just below visible light. 


VACUUM ULTRAVIOLET 


< 
E 
5 
3 


NEAR ULTRAVIOLET 


IMMEDIATE INFRARED 


FAR INFRARED 


INFRARED 


SUBLIMITER WAVES 


~~ MILLIMETER WAVES 
EXTREMELY HIGH FREQUENCY 
CENTIMETER WAVES 
SUPER HIGH FREQUENCY 


3 10 3010030 1 3 10 30 
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НЕ | VHF |UHF | ЗНЕ | EHF | 


10 30 10031 


HIGH FREQUENCY 
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з 
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VERY LOW FREQUENCY 


Figure 2-9. Electromagnetic Spectrum 
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a. Table 2-2 lists prefixes commonly used to indicate scientific notation and 
their abbreviations. These prefixes are often used when dealing with extremely 
high frequency radar signals or RF waves with extremely small wavelengths. For 
example, when dealing with extremely high frequency RF, it is simpler to use 
gigahertz, or GHz. One gigahertz is one thousand megahertz (MHz). For example, 
a radar operating at 3150 MHz is also operating at an RF of 3.150 GHz. 


Table 2-2. Commonly Used Prefixes for Scientific Notation 


Unit Designations 


1 Г One Hundred 
|... One Thousandth 
One Millionth 


b. Frequency bands are often used when discussing radars and electronic 
combat systems. Radar designers use a frequency band designation system 
entirely different from the one used in electronic combat. Table 2-3 depicts both 
frequency band designation systems and the corresponding frequency ranges. 
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Table 2-3. Radar Frequency Band Designations 


Ew “Radar Design 
Frequency Range Frequency Ba Band | Frequency Band 
0-250 MHz HF/VHF 
UHF 


250-500MHz 
UHF 


L 


Al 


6-8GHz | 
8-10 GHz 
10-20 GHz 


X(8-12.5GHz) - 
Ku (12.5-18 GHz) 


z|e-e|-|z|o|»|m|o|o|o 


K (18-26.5 GHz) 


`Ка(26.5-40 GHz) 
| 40-100 Millimeter 


E — 40- 60 GHz 
60- 100 GHZ 


z|r 


7. RF PROPAGATION 
Propagation characteristics of RF energy are profoundly affected by the earth's 
surface and atmospheric conditions. Any analysis of radar performance must 
take into account the propagation phenomena associated with RF radiation in a 
"real world" environment. The most important propagation phenomena include 
refraction, anomalous propagation (ducting), and attenuation. 


a. In a vacuum, RF waves travel in a straight line. However, RF waves 
propagating within the earth's atmosphere do not travel in a straight line. The 
earth's atmosphere bends, or refracts, RF waves. One impact of the atmospheric 
refraction of RF waves is an increase in the line of sight (LOS) of the radar. This 
increase in radar LOS effectively extends the range of the radar system 
(Figure 2-10). 
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Radar гау inthe › 
¥ Presence of refraction 


a гау inthe . Radar horizon 

absence of refraction in the presence 
Radar horizon in th ТИВ 
absence of refractio! 


Figure 2-10. Impact of Refraction on RF Propagation 


Atmospheric refraction of RF energy can also induce elevation measurement 
errors in radar systems (Figure 2-11). 


- Apparent target position 
Angular error 


J Refracted ray 
—= t 


t True target position 


Figure 2-11. Impact of Refraction on Target Elevation Determination 


(1) The refraction of RF waves in the atmosphere is caused by the 
variation in the velocity of propagation with altitude. The index of refraction (n) is 
used to describe this velocity variation and is defined by Equation 2-2. 
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Velocity of Propagation in a Vacuum 


Index of Refraction (n) = 


Velocity of Propagation in the Atmosphere 


Equation 2-2. Index of Refraction 


(2) The term refractivity (N) is used for predicting the impact of refraction 
оп RF wave propagation. Refractivity is a "scaled up” expression for the index of 
refraction and is used by radar designers to calculate the impact of refraction on 
actual radar systems. At normal radar operating frequencies, the refractivity for 
air containing water vapor can be computed using Equation 2-3. 


77.6 . i 
Refractivity (№) = (n-1)x 10° aes + = 
n 7 index of refraction е = partial pressure of water vapor 
p=barometric pressure Т = absolute temperature (degrees К) 


Equation 2-3. Refractivity of RF Waves (Normal Radar Frequencies) 


(3) As altitude increases, the barometric pressure and water vapor content 
decrease rapidly. At the same time, the absolute temperature decreases slowly 
based on the standard lapse rate. Using Equation 2-3, it can be seen that the 
refractivity of the atmosphere decreases with increasing altitude. This decrease 
in refractivity means that the velocity of RF waves increases with altitude. The 
result is a downward bending, or refraction, of RF waves as depicted in Figure 
2-10. RF wave refraction primarily affects ground-based radar systems at low 
antenna elevation angles, especially at or near the horizon. For most radar 
applications, refraction is not a factor at elevation angles above 5 degrees. 


b. The term anomalous, or nonstandard, propagation is used to describe 
atmospheric conditions that extend the propagation of RF waves and increase 
radar range. The most common anomalous propagation phenomena is called 
superrefraction, or ducting. 


(1) A superrefracting duct is formed when the refractivity of the 
atmosphere (Equation 2-2) rapidly decreases with altitude. Based on Equation 
2-2, this occurs when the temperature increases with altitude and/or the water 
vapor content decreases with altitude. An increase in temperature with altitude is 
called a temperature inversion. To produce a duct, the temperature inversion 
must be very pronounced. 
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Evaporation Duct 


Figure 2-12. Superrefracting Surface Duct 


(2) A superrefracting duct acts like a wave guide which traps the RF wave 
(Figure 2-12). This channels the radar signal and reduces attenuation. In order for 
an RF wave to propagate within a duct, the angle of the radar signal, in relation to 
the duct, should be less than one degree. The RF waves trapped by the duct take 
advantage of the decrease in refractivity and travel much further than normal. 
This can greatly extend the range of a radar system. 


(3) The extension of radar range inside a duct can result in a reduction of 
radar coverage outside the duct. The area of reduced radar coverage because of 
ducting is called a radar hole. Due to radar holes, the extended radar range 
caused by ducting may result in a decrease in radar coverage along other paths 
of propagation. These holes can seriously degrade the effectiveness of early 
warning radar systems. For example, a radar system is taking advantage of a duct 
formed at the surface to extend low altitude radar range (Figure 2-12). Airborne 
targets flying just above the duct would normally be detected, but because of 
ducting, these targets may be missed. 


(4) Water vapor content is a significant factor in producing ducts. 
Consequently, most ducts are formed over water and in warm climates. Any 
atmospheric phenomenon that results in a pronounced increase in temperature 
and/or a decrease in water vapor content as altitude increases can generate а 
superrefracting duct, of which there are three types. A superrefracting duct which 
is formed just above the surface of the earth is referred to as a surface duct. A 
surface duct formed just above the surface of the ocean is called an evaporation 
duct. A duct which is formed well above the surface of the earth is known as an 
elevated duct. 


(a) Surface ducts formed over land are usually a result of the nighttime 
radiation of heat from the earth. Duct formation is especially prevalent during the 
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summer months when the ground is moist. As the earth loses heat, a temperature 
inversion is created at the surface coupled with a sharp decrease in the moisture 
content. These conditions are favorable to the formation of a surface duct. A 
superrefracting duct can also be produced by the diverging downdraft under a 
thunderstorm. The cool air that is dispersed creates a local temperature inversion 
while the water vapor content decreases due to rain. Surface ducts formed 
conjunction with thunderstorms are difficult to predict and normally persist for a 
short period of time. 


(b) A superrefracting surface duct that lies just above the surface of 
the ocean is a result of evaporated water, thus the term evaporation duct. The air 
in contact with the ocean is saturated with water vapor, while the air several feet 
above the ocean contains a much lower level. This rapid decrease in water vapor 
pressure with an increase in altitude creates an evaporation duct. An evaporation 
duct exists over the ocean almost all the time. The height of this duct varies from 
20 to 100 feet based on the season, time of day, and wind speed. One positive 
aspect of an evaporation duct is the extended range available to a shipborne 
radar system with a properly aligned antenna. This extended range coverage 
against surface ships and low altitude aircraft is a definite advantage of ducted 
propagation. 


(c) An elevated duct is generally formed by a temperature inversion in 
the upper atmosphere. To take maximum advantage of the increased radar range 
ide an elevated duct, both the radar and the target should be le the 
elevated duct. In addition, radar systems operating below an elevated duct may 
also experience enhanced range performance. 


(4) The presence of surface ducts and elevated ducts, especially over land, 
are extremely difficult to predict and may persist for very short periods of time. 
The atmospheric conditions favorable to duct formation are difficult to predict 
using conventional weather forecasting techniques. 


с. The attenuation of RF energy in a clear atmosphere is due to the presence 
of oxygen and water vapor. Attenuation results when a portion of the RF energy 
strikes these molecules and is absorbed as heat. Figure 2-13 details the RF 
attenuation loss due to atmospheric gasses based on the frequency of the RF 
energy. 
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Figure 2-13. RF Atmospheric Attenuation 


(1) At frequencies below 1 GHz, the effect of atmospheric attenuation is 
negligible. Above 10 GHz, atmospheric attenuation increases dramatically. This 
dramatic signal loss impacts the maximum detection range of radars operating in 
the millimeter wavelength band. 


(2) RF energy attenuation decreases as altitude increases. The RF 
attenuation experienced by an air-to-air radar will depend on the altitude of the 
target as well as target range. For a ground-based radar, RF attenuation will 
decrease as antenna elevation increases. 


8. SUMMARY 

Since all radar operations depend on the transmission and reception of RF 
energy, a basic knowledge of RF frequency, wavelength, and polarization 
provides the basis for understanding the more complex radar characteristics. 
Since most modern radar systems employ some form of Doppler signal 
processing, the concept of the Doppler effect is fundamental to understanding 
modern radar operation. The concepts of refraction, anomalous propagation 
(ducting), and atmospheric attenuation are key to understanding how RF waves 
propagate in the atmosphere. The topics in this chapter provide a foundation for 
understanding radar and jamming system operation. 
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CHAPTER 3. RADAR SIGNAL CHARACTERISTICS 


1. INTRODUCTION 

Every radar produces a radio frequency (RF) signal with specific characteristics. 
that differentiate it from all other signals and define its capabilities and 
limitations. Pulse width (pulse duration), pulse recurrence time (pulse repetition 
pulse repetition frequency, and power are all radar signal characteristics. 
determined by the radar transmitter. Listening time, rest time, and recovery time 
are radar receiver characteristics. An understanding of the terms used to 
describe these characteristics is critical to understanding radar operation. 


2. PULSE WIDTH (PW) 

Figure 3-1 depicts the output from a typical pulse radar. PW, sometimes called 
pulse duration (PD), is the time that the transmitter is sending out RF energy. PW 
is measured in microseconds. It has an impact on range resolution capability, 
that is, how accurately the radar can discriminate between two targets based on 
range. 


^ Pulse Recurrence Time + 


Figure 3-1. Typical Radar Pulse 


3. PULSE RECURRENCE TIME (PRT) 

Pulse recurrence time is also known as pulse repetition time. PRT is the time 
required for a complete transmission cycle. This is the time from the beginning of 
one pulse of RF energy to the beginning of the next. PRT is measured in 
microseconds. PRT is the same as pulse repetition interval (PRI), which is used in 
radar warning receivers and other electronic warfare support (ES) assets to 
discriminate between radar systems. It also affects maximum radar range. 
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4. PULSE REPETITION FREQUENCY (PRF) 
One of the most important characteristics of a pulse radar signal is pulse 
repetition frequency. PRF is the rate at which pulses or pulse groups are 
transmitted. Generally, PRF is the number of pulses generated per second and is 
expressed in hertz (Hz). PRF and PRI are related in that PRI is the inverse of PRF. 
A word of caution—do not confuse the operating frequency of the radar, which is 
measured in Hz, with the pulse repetition frequency, which is also measured in 
Hz. They are entirely different characteristics of a pulsed radar signal. 
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Figure 3-2. Constant PRF Radar Pulse 


a. A pulse radar operating at an unvarying PRF is called a constant PRF radar 
(Figure 3-2). Pulse radar systems can employ PRF stagger or PRF jitter as an 
electronic protection (EP) technique against repeater or synchronous jammers. 
The time between each pulse is the PRI 
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Figure 3-3. PRF Stagger 
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b. PRF stagger is accomplished by assuring that no adjacent PRIs are equal 
The number of different PRIs generated is called the “position” of the stagger. 
Two-position stagger would have two PRI values, for example, 300 microseconds 
and 500 microseconds (Figure 3-3). 


c. PRF jitter may be considered a random stagger. It is also an EP technique 
to counter synchronous jammers. PRF jitter has no repeating pattern of PRI 
values (Figure 3-4). 


Figure 3-4. PRF Jitter 


5. RADAR RECEIVER CHARACTERISTICS. 
Pulse repetition frequency, pulse recurrence time, and pulse width are 
determined by the transmitter. The pulse radar signal characteristics that relate to 
receiver operation are rest time, recovery time (RT), and listening time (LT) 
(Figure 3-5). 
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Figure 3-5. Basic Radar Pulse 
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a. Rest time is the time between the end of one transmitted pulse and the 
beginning of the next. It represents the total time that the radar is not 
transmitting. Rest time is measured in microseconds. 


b. Recovery time (RT) is the time immediately following transmission time 
during which the receiver is unable to process returning radar energy. RT is 
determined by the amount of isolation between the transmitter and receiver and 
the efficiency of the duplexer. A part of the high power transmitter output spills 
over into the receiver and saturates this system. The time required for the 
receiver to recover from this condition is RT. 


c. Listening time (LT) is the time the receiver can process target returns. 
Listening time is measured from the end of the recovery time to the beginning of 
the next pulse, or PRT minus (PW * RT). Listening time is measured in 
microseconds. 


6. DUTY CYCLE 

Duty cycle is the ratio of the time the transmitter operates to the time it could 
operate during a given transmission cycle. The duty cycle of a radar can be 
computed by dividing the PW by the PRT, or by multiplying the PW times the 
PRF. Duty cycle has no units (Equation 3-1). CW radars have a duty cycle of 
100%, while early warning radars may have a duty cycle of around 1%. 


Duty Cycle = dah or Duty Cycle = PW x PRF 


PRT 


Equation 3-1. Duty Cycle 


7. PEAK POWER 
The power output of a radar is normally expressed in terms of peak power or 
average power (Figure 3-6). Peak power is the amplitude, or power, of an 
individual radar pulse. It is simply the power, measured in watts or megawatts, 
that is radiated when the transmitter is on. The power a radar transmits is 
normally used to determine the maximum detection range of that radar. However, 
it is the energy in a radar pulse that determines maximum radar detection range. 
Since power is the rate of flow of energy, the energy in a radar pulse is equal to 
the peak power multiplied by the time the radar is transmitting, or pulse width 
(Equation 3-2). 
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Average Power = Peak Power х (PW/PRT) 
Energy = Average Power x PRT 


Figure 3-6. Peak Power and Average Power 


Energy Per Pulse = Peak Power x Pulse Width 


Equation 3-2. Energy Per Pulse 


8. AVERAGE POWER 

Average power is the power distributed over the pulse recurrence time. It can be 
computed using the formula in Figure 3-6. The energy transmitted by average 
power can be computed by multiplying average power by PRT. Since the energy 
in a set of pulses determines detection range, average power or energy provides 
a better measure of the detection range of a radar than does peak power. Average 
power can be increased by increasing the PRF, by increasing the pulse width, or 
by increasing peak power (Figure 3-7). 
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Figure 3-7. Radar Power and Energy 


9. MODULATION 
The characteristics of an RF signal must be changed in order to transmit 
information on the signal. This process is called modulation. Modulation is 
accomplished by combining a basic RF signal, called a carrier wave, with a 
modulating signal that contains the desired information. The resulting waveform 
is then used to transmit the desired information. 


a. One basic modulation technique is amplitude modulation (AM). The carrier 
wave is combined with a modulating signal containing information of varying 
amplitude. Waveforms produced have the same frequency as the carrier wave but 
with a varying amplitude based on the information from the modulating signal. 
AM is used extensively in communications and broadcast radio transmissions 
(Figure 3-8). 


‘Amplitude 
Carrier ignal Modulated 
Sine Waveform 


Modulating 


Figure 3-8. Amplitude Modulation 
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b. Frequency modulation (FM) is another means of impressing information on 
a carrier wave. Frequency modulation is accomplished by combining the carrier 
wave with a modulating signal containing information of varying frequency. The 
waveform produced has the same amplitude as the carrier wave, but the 
frequency varies based on the information from the modulating signal 
(Figure 3-9). FM is used extensively in communications and commercial radio. FM 
is also used with continuous wave (CW) radars to make them more resistant to 
jamming and to add range determination capability. 


` Frequency 
Carrier Lee Modulated 


Waveform 


Figure 3-9. Frequency Modulation 


c. A type of amplitude modulation known as pulse modulation (PM) is used in 
pulse radars to produce the short, powerful bursts of RF energy. PM combines 
the carrier wave with a rectangular pulse that acts like a switch. PM turns the 
transmitter on, leaves it on for a predetermined time, and then turns it off. The 
result is a waveform that produces radar pulses that can be used to measure 
range and angle to the target (Figure 3-10). 


Rectangular Modulated 
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Figure 3-10. Pulse Modulation 
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10. SUMMARY 
The radar signal characteristics of PW, PRI, PRF, and power determine the 
maximum range and the range resolution capability of a specific radar. When 
combined with the frequency of the carrier wave of the radar signal, these 
parameters provide a unique signature to identify a specific radar signal. 
Modulation is the method used to put information on an RF carrier wave. The 
primary modulation techniques used in radar signal generation include 
amplitude, frequency, and pulse modulation. The radar signal characteristics of 
PRF, PRI, power, and modulation are the keys to understanding radar operation 
and jamming techniques. 
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CHAPTER 4. RADAR SYSTEM COMPONENTS 


1. INTRODUCTION 

The individual components of a radar determine the capabilities and limitations of 
a particular radar system. The characteristics of these components also 
determine the countermeasures that will be effective against a specific radar 
system. This chapter will discuss the components of a basic pulse radar, a 
continuous wave (CW) radar, a pulse Doppler radar, and a monopulse radar. 


2. PULSE RADAR SYSTEM 


The most common type of radar design is the pulse radar system. The name 
describes a process of transmitting discrete bursts of RF energy at the frequency 
of the radar system. The time that pulses are transmitted determines the pulse 
repetition frequency (PRF) of the radar system. A pulse radar system can figure 
out range and azimuth. Range is determined by the time that it takes a pulse to go 
to a target and return. Target azimuth is determined by the relative position, or 
antenna orientation, when the pulse strikes the target. Figure 4-1 is a basic block 
diagram of a simple pulse radar system. 


Transmitter 
Group 
a 


= Master Timer 
v GI Duplexer (synchronizer) 


Antenna 


Figure 4-1. Pulse Radar Block Diagram 


a. The purpose of the transmitter is to deliver a series of high-energy bursts 
of radio frequency (RF) energy to the antenna. The transmitter group of a modern 
pulse radar normally consists of a pulse generator or waveform generator, a 
modulator, and some kind of power amplifier (Figure 4-2). 


(1) The purpose of the waveform generator is to generate the proper 
waveform or pulse, normally at a low power level, before delivery to the 
modulator. It is much easier to generate complex waveforms at a lower power 
level. These complex waveforms are required for coherent systems employing 
digital moving target indicator techniques and for pulse Doppler radar operations. 
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Figure 4-2. Transmitter Group 


(2) The modulator is a major portion of the transmitter. The modulator 
provides an extremely powerful, very short pulse of direct current (DC) voltage to 
the power amplifier. This is similar to the ignition system of an automobile but 
with very stringent requirements. The modulator has an energy storage device 
and a switch. Between pulses, during the resting time of the transmitter, energy is 
accumulated and stored in the storage device. When keyed by the master timer, 
this energy is switched to the power amplifier as a pulse. The waveform of this 
pulse is determined by the waveform generator. 


(3) The power amplifier for a modern radar is normally a klystron, traveling 
wave tube, cross field amplifier, or solid state amplifier. Most common pulse 
radars use a klystron power amplifier. No matter what power amplifier is used, the 
purpose of the transmitter group is to produce a series of pulses at the correct 
amplitude, at the proper interval, with the exact waveform, and at the operating 
frequency of the radar. 


b. A duplexer is required when both the transmitter and receiver use the same 
antenna. The duplexer acts as a rapid switch to protect the sensitive receiver 
from damage when the high-power transmitter is on. When the transmitter is off, 
the duplexer directs the weak target signals to the receiver. The duplexer's main 
purpose is to minimize power loss and maximize isolation. Power lost in the 
duplexer during transmission reduces the maximum detection range of the radar. 
Isolation refers to the amount of transmitter power that “bleeds through” the 
duplexer to the receiver during transmission. This “bleed through” must be 
extremely small to avoid receiver saturation or damage. 


c. The capabilities of the receiver group are critical to radar performance 
(Figure 4-3). The ability of the radar receiver to detect the presence of the target 
return and extract the required information is limited primarily by noise. Noise 
can enter the receiver through the antenna along with the target return. This type 
of noise is called external noise. Noise generated within the receiver is called 
thermal noise. Radar noise can never be completely eliminated. Minimizing noise 
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is the most important consideration in the design of the sensitive receivers used 
with modern radars. In addition, relative immunity to noise makes a radar system 
more resistant to jamming. 
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Figure 4-3. Receiver Group 


(1) The most common pulse radar receiver is the superheterodyne 
receiver. A superheterodyne receiver consists of an RF amplifier, a mixer and 
local intermediate frequency (IF) amplifier, a detector, and a video amplifier. 


(2) Radar target returns enter the receiver group via the antenna and 
duplexer. Since these signals are normally very low power, the RF amplifier 
boosts the signal gain and filters out as much external noise as possible. The 
capability of the RF amplifier to minimize noise determines the receiver 
sensitivity. The boosted RF signal is sent to the mixer where it is converted to a 
lower IF. This is accomplished by mixing the RF signal with the signal from the 
local oscillator to produce an IF that is easier to process. The IF amplifier 
increases the IF signal level and includes a matched filter. The matched filter 
maximizes the signal-to-noise ratio which enhances detection of the target return. 
The detector, which is usually a crystal diode, extracts the video modulation from 
the IF or converts the IF to a video signal. 


d. The brain of a basic pulse radar is the master timer, or synchronizer, which 
coordinates the operation of the various parts of the radar (Figure 4-4). Exact 
timing within the radar is necessary to get accurate range. The master timer is an 
oscillator that triggers the transmitter to initiate transmission of a pulse. 
Simultaneously, the master timer sends a signal to initialize the display to ensure 
that range and azimuth information is accurately displayed. 
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Figure 4-4, Master Timer/Synchronizer 


е. The function of the antenna during transmission is to concentrate the radar 
energy from the transmitter into a shaped beam that points in the desired 
direction (Figure 4-5). During reception, or listening time, the function of the 
antenna is to collect the returning radar energy contained in the echo signals, 
and deliver these signals to the receiver. Radar antennas are characterized by 
directive beams that are usually scanned in a recognizable pattern. 


Figure 4-5. Parabolic Antenna 


f. The purpose of the radar display is to take the information derived from a 
radar target in the receiver group and present it to the operator in a usable 
format. There are many different types of scope displays depending on the 
purpose of the radar and how the radar information is to be used. There are four 
basic types of radar displays: the A scope, B scope, range height indicator (RHI) 
Scope, and plan position indicator (PPI) scope. 
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(1) The A scope is used to display target range or velocity (Figure 4-6). 
Threat systems using A scope displays include air interceptors (Als) with 
range-only radar, surface-to-air missiles (SAMs), and radar-directed antiaircraft 
artillery (AAA) systems. SAM and AAA systems may use the A scope for range or 
velocity information, and other radar displays for azimuth and elevation data. The 
A scope displays range or velocity in relation to amplitude. The operator must 
distinguish the target return from other returns, including ground return and 
noise. 


Ground Return 


Noise 


Figure 4-6. A Scope Display 


(2) The B scope is used to display target range and azimuth (Figure 4-7). 
Threat systems using B scope displays include Al and SAM systems. The 
position of the target return to the right or left of the centerline of the screen 
shows the azimuth of the target. The position of the target return in relation to the 
bottom of the display, or zero range, shows target range. 


Figure 4-7. B Scope Display 
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(3) The RHI scope is used to display range and elevation (Figure 4-8). The 
RHI scope is used with height finder radars, and a modified RHI scope is used for 
ground-controlled approach (GCA) radars. The sweep trace of the display 
produces a fan-shaped display with the vertex at the lower left of the scope. The 
antenna sweeps up and down and is synchronized with the display. 


Elevation 


Figure 4-8. RHI Scope Display 


(4) The PPI display is probably the best known radar display (Figure 4-9). 
The display represents a map picture of the area scanned by the radar beam, 
usually 360 degrees. The PPI display is used by early warning, acquisition, 
ground-controlled intercept (GCI), and SAM radar systems. The target return's 
angular position shows target azimuth, while distance from the center of the 
display shows range. 


Dead Astern 
Figure 4-9. PPI Scope Display 
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3. CONTINUOUS WAVE (CW) RADAR 

A continuous radar transmission from the antenna requires that classic CW 
radars have two antennas, one for transmission and one for reception 
(Figure 4-10). Since a continuous transmission results in a continuous echo 
signal, it is impossible to tell what part of the echo is associated with any 
particular part of the transmission. This makes conventional range determination 
(based on timing) impossible. However, the simple application of the Doppler 
principle provides a means for a CW radar to track a target. The Doppler principle 
deals with the fact that a radar return from a moving target will be shifted in 
frequency by an amount proportional to its radial velocity relative to the radar 
site. Using the difference in frequency from the transmitted signal to the received 
signal, a CW radar can separate the target return from clutter, based on a change 
in frequency. This type of radar is called a CW Doppler radar. 


Figure 4-10. Continuous Wave Radar 


a. Figure 4-11 depicts a basic CW Doppler radar. In a simple CW Doppler 
radar, the transmitter transmits a continuous signal at the radar's operating 
frequency. This signal is reflected by a moving target and travels back to the 
receiving antenna. The frequency of the reflected signal (fa) is the frequency 
change due to the Doppler effect. This target frequency is passed to the detector. 
The transmitted frequency (fo) is also fed to the detector as a reference. The 
detector notes the difference between the transmitted and received frequencies 
and passes this frequency to the Doppler filters. The Doppler filters only allow 
Doppler frequencies within a certain range to pass through. A filter is required for 
each Doppler frequency. The number of Doppler filters determines the number of 
targets that the radar can resolve in velocity. 
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Figure 4-11. Basic CW Doppler Radar 


b. The output of each Doppler filter is amplified and passed to its own display. 
The display is normally an A scope as shown in Figure 4-12. 
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Figure 4-12. CW Doppler Radar Display 
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4, PULSE DOPPLER RADAR 

Pulse Doppler radars combine the advantages of both pulse and Doppler radar 
systems (Figure 4-13). Because the signal is pulsed, the radar can determine 
range, azimuth, and elevation, similar to a conventional pulsed radar. A pulse 
Doppler radar can also compute overtake, or rate of closure, relative to the radar 
system on a pulse-to-pulse basis. Pulse Doppler radars also use multiple PRFs to 
eliminate target eclipsing and for range determination in medium PRF. The beauty 
of a pulse Doppler radar is that it eliminates ground clutter and provides range, 
azimuth, and velocity resolution. 
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Figure 4-13. CW and Pulse Doppler Radar Comparison 


a. A pulse Doppler radar transmits a box, or pulse, of coherent RF energy at 
the operating frequency of the radar. The frequency inside these boxes reacts the 
same way as the continuous waves of a CW radar. However, since the RF waves 
are pulsed, range determination can be accomplished by measuring the time it 
takes for the reflected pulse to return from the target. Velocity determination and 
tracking are accomplished by capturing and quantifying the Doppler shift of the 
frequencies in each box or pulse. 


b. The basic block diagram of a coherent pulse Doppler radar (Figure 4-14) is 
similar to a pulse radar except for the addition of an exciter, a radar computer, 
and a digital signal processor. The exciter generates a continuous stable low 
power signal at the desired frequency and phase for the transmitter. It also sends 
this signal as a reference to the receiver. The digital signal processor performs 
the adding and subtracting functions required to find, track, and sort targets with 
respect to velocity and range. The radar computer performs all routine functions 
of the radar such as changing modes and accounting for aircraft flight 
parameters. 
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Figure 4-14, Basic Pulse Doppler Radar Diagram 


5. MONOPULSE RADAR 
The primary functions of monopulse radars include target tracking and weapon 
guidance. Monopulse radars were developed to overcome the limitations and 
jamming susceptibility of scanning radar systems. A monopulse radar typically 
receives returned radar energy in two, three, or four separate receivers, or 
channels, each looking at a different area. By comparing the returns from each 
receiver, track errors can be determined. For example, in Figure 4-15, this radar 
compares the amplitude, or signal strength, in each channel. Obviously, an 
aircraft in area "A" will produce a stronger return in receiver "A" since that 
receiver is focused in that direction. Since this type of system uses signal 
strength to determine position, typical noise jamming will only highlight an 
aircraft" position. Other coherent radars can measure phase differences verses 
the amplitude differences used in the last example. If a signal is directly ahead of 
the antenna, each quadrant will receive the returned signal at exactly the same 
time and therefore the same exact phase. However, if a return is off-center, the 
returned signal will strike part of the antenna slightly ahead of the opposite side 
and each quadrant will measure a different phase. This phase difference is used 
to determine azimuth error. 
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Figure 4-15. Monopulse Radar 


a. Monopulse radars operate by comparing the amplitude or the phase of the 
received signal in each of the transmitted beams. A complex set of comparator 
circuits, called magic T's, do the addition and subtraction of the received signals 
based on the orientation of the magnetic field, or H-plane, and the electrostatic. 
field, or E-plane (Figure 4-16). The received signal from antenna A enters the 
magic T in the H-plane arm while the signal from antenna B enters the magic T in 
the E-plane arm. 


E-Plane Arm 


Figure 4-16. Monopulse Magic T's 


b. Figure 4-17 depicts the output of a magic T. Output is the sum and 
difference of the two input signals. These sum and difference values, in amplitude 
or phase, are used to generate azimuth and elevation error signals and to 
compute range. 
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Figure 4-17. Magic T Output Signals 


с. These sum and differences computed by the magic T's are sent as signals 
to the monopulse tracking servos to generate both azimuth and elevation 
corrections to keep the monopulse antenna centered on the target (Figure 4-18). 
Target range is computed by calculating the difference of signal transmission 
time with the reception time of the target echo. Range information is displayed to 
the operator for range tracking. 
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Figure 4-18. Monopulse Radar Track 
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d. If the signal in antenna A equals the signal in antenna B, equals the signal 
in antenna C, and equals the signal in antenna D, the target is in the center of the 
four radar beams (Figure 4-19). This is the condition the monopulse tracker 
attempts to maintain when tracking a target. 


Figure 4-19. Monopulse Radar Track Logic 


6. SUMMARY 
This chapter has discussed the basic components of a simple pulse radar, a 
continuous wave radar, a pulse Doppler radar, and a monopulse radar. The 
characteristics of these components determine the capabilities and limitations of 
a particular radar system. 
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CHAPTER 5. RADAR PRINCIPLES 


1. INTRODUCTION 

The primary purpose of radar systems is to determine the range, azimuth, 
elevation, or velocity of a target. The ability of a radar system to determine and 
resolve these important target parameters depends on the characteristics of the 
transmitted radar signal. This chapter explains the relationship of radar frequency 
(RF), pulse repetition frequency (PRF), pulse width (PW), and beamwidth to target 
detection and resolution. 


2. RADAR RANGE 


A basic pulse radar system consists of four fundamental elements: the 
transmitter, the receiver, the antenna, and the synchronizer, or master timer. 


a. The transmitter, through the antenna, sends out a pulse of RF energy at a 
designated frequency. The presence of a target is revealed when the RF energy 
bounces off the target, returns to the radar antenna, and goes into the receiver 
(Figure 5-1). The master timer measures the time between the transmission of a 
pulse and the arrival of a target echo. 


Figure 5-1. Basic Radar Pulse 


(1) RF energy travels at the speed of light (c) which is 3 x 10° meters per 
second. Target range can be computed by using the basic radar range 
determination equation (Equation 5-1). 
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Measured Time x Speed of Light (c) 


rget Range 5 


Equation 5-1. Basic Radar Range Determination Equation 


(2) Another useful measurement is the radar mile, which is the round trip 
time for an RF wave to travel to and from a target one nautical mile away (Figure 
5-2. Solving the radar range equation for time results in Equation 5-2. 
Substituting the appropriate values into the equation and solving for time gives 
measured time of 12.4 microseconds for a one nautical mile (1853 meters) round 
trip. 


Figure 5-2. Radar Mile 


Target Range x 2 1853 meters x 2 


ime = = =12.4usec 
Measured Time = speed of Light (е) 3x10" meters/second Е 


Equation 5-2. Radar Mile 
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(3) A limitation on radar detection range is the concept of a second time 
around echo. A second time around echo occurs when a target echo associated 
with a particular radar pulse arrives at the antenna after another radar pulse has 
been transmitted. The radar master timer always assumes the target echo is 
associated with the last pulse transmitted. This makes the target echo ambiguous 
in range. Figure 5-3 depicts a radar signal with a pulse recurrence time (PRT) of 
248 microseconds. Radar pulse A takes 372 microseconds to travel to the target 
and return. Using the range determination equation, actual target range is 30 
nautical miles (nm). However, before the target echo returns to the antenna, radar 
pulse B is transmitted. The master timer associates the target echo of pulse A 
with radar pulse B, and calculates a target range of 10 nm. This ambiguous and 
false range is displayed to the operator. 


Actual Range Sweep 


Apparent MEIER 
Range 


Echo from Pulse A 


ма soc чь] чи wee 
372 usec 


Figure 5-3. Second Time Around Echo 


(4) Range ambiguities caused by second time around echoes limit the 
maximum unambiguous range of a radar system. This important capability can be 
calculated by using Equation 5-3. An analysis of this equation shows that a radar 
system designed for long-range detection should transmit a radar signal with a 
large PRT. In addition, as the PRF of a radar signal increases, the PRT decreases, 
and the maximum unambiguous range decreases. 
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PRT (usecs) 


Maximum Unambiguous Range = 


124 (usecsinm) 


Equation 5-3. Maximum Unambiguous Range 


b. A critical aspect of range determination is range resolution. Range 
resolution is the ability of a radar to separate two targets that are close together 
in range and are at approximately the same azimuth (Figure 5-4). The range 
resolution capability is determined by pulse width. Pulse width is the time that the 
radar is transmitting RF energy. Pulse width is measured in microseconds. 


QU 


Physical Length of the Pulse Width = PW (usec) x 984 ft/sec 


Figure 5-4. Radar Pulse 


(1) A radar pulse in free space occupies a physical distance equal to the 
pulse width multiplied by the speed of light, which is about 984 feet per 
microsecond. If two targets are closer together than one-half of this physical 
distance, the radar cannot resolve the returns in range, and only one target will 
be displayed. 
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(2) To illustrate range resolution, consider Figure 5-5, in which two aircraft 
are separated by a distance of one-half the pulse width or less. At T1, the leading 
edge of the radar pulse hits the lead aircraft. 


Figure 5-5. Radar Pulse at T1 


(3) In Figure 5-6, at T2 the leading edge of this same pulse hits the trailing 
aircraft. Since the trailing aircraft is less than one-half the pulse width from the 
lead aircraft, the return echo from the lead aircraft is received by the antenna 
before the entire pulse has left the trailing aircraft. 


Figure 5-6. Radar Pulse at T2 
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(4) T3 depicts the merging target echoes at the radar (Figure 5-7). The 
radar would display only one target in this situation, such as the one shown on 
the radar scope in Figure 5-6. 


Echos Merge 


Figure 5-7. Radar Pulse at T3 


(5) Two targets separated by more than one-half the pulse width, as in 
Figure 5-8, will be displayed as two targets. In this case, the transmitted pulse is 
completely past the lead aircraft before the return echo from the trailing aircraft 
reaches the antenna. 


A Scope 


UN 


Figure 5-8. Radar Range Resolution 
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(6) The range resolution of the radar is usually expressed in feet and can 
be computed using Equation 5-4. It is the minimum separation required between 
two targets in order for the radar to display them separately on the radar scope. 


Pulse Width x 984 feet 


2 


Equation 5-4. Range Resolution 


3. AZIMUTH DETERMINATION 


The beamwidth of a radar system is the horizontal and vertical thickness of the 
radar beam (Figure 5-9). Beamwidth depends on antenna design and is normally 
measured in degrees from the center of the beam to the point at which the power 
drops off by half. This half-power point is -3 dB in power drop-off. Beamwidth 
governs the azimuth and elevation accuracy and resolution capability of a radar 


system in the same way that pulse width governs radar range accuracy and 
resolution. 


Beamwidth 


T 
t 


%Power Point 
(-3 dB) 


Figure 5-9. Radar Beamwidth 


a. In order for a radar system to figure out target azimuth, the antenna must 
be aligned with a point of reference and pointed at the target during the 
transmission and reception of several pulses of radar energy. If the antenna is 
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referenced to true North, the azimuth of the target can be measured relative to 
true North (Figure 5-10). Azimuth determination is based on the position of the 


antenna when the target is being illuminated. 


Figure 5-10. Azimuth Determination 


(1) To provide accurate azimuth determination over a large area, many 
radars employ a narrow beam and scan the antenna in a predictable pattern. The 
most common scan pattern is a 360° circular scan at a constant rate (Figure 5-11). 
The plan position indicator (PPI) radar scope display is normally associated with 
this scan pattern. As the radar beam sweeps, a target is detected and displayed. 
The position of the antenna, when the target is displayed, shows the relative 


azimuth. 


Figure 5-11. Antenna Scan 
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(2) The azimuth accuracy of a radar system is determined by the horizontal 
beamwidth (HBW). In Figure 5-12, radar system A has a horizontal beamwidth of 
10°. As the beam sweeps, the target is illuminated for as long as it is in the beam. 
This means that the target covers 10° in azimuth on the PPI scope. Radar system 
B has a beamwidth of 1°. A target displayed on the PPI scope will cover 1° in 
azimuth. The narrower the horizontal beamwidth, the better the azimuth accuracy. 


Figure 5-12. Horizontal Beamwidth Comparison 


b. Azimuth resolution is the ability of a radar to display two targets flying at 
approximately the same range with little angular separation, such as two fighters 
flying line-abreast tactical formation. The azimuth resolution capability is usually 
expressed in nautical miles and corresponds to the minimum azimuth separation 


5-9 


Chapter 5. Radar Principles Electronic Warfare Fundamentals 


required between two targets for separate display. Azimuth resolution depends 
on the horizontal beamwidth of the radar. The radar system in Figure 5-13 has a 
horizontal beamwidth of 10°. The two targets are so close in azimuth that the 
return echoes are blended into one return. 


Figure 5-13. Horizontal Beamwidth and Azimuth Resolution 


(1) The radar system in Figure 5-14 has a horizontal beamwidth of 1°. The 
radar beam not only hits the targets, but passes between them without causing a 
return. This allows the radars to display two distinct radar returns. A small 
horizontal beamwidth improves azimuth resolution. 


Figure 5-14. Azimuth Resolution 
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(2) Azimuth resolution, in nautical miles, can be computed using Equation 
5-5. Notice that this equation is the “60 to 1 rule” used for navigation. A 1° 
beamwidth will yield a one-mile-wide cell at 60 nautical miles. 


Horizontal Beamwidth x Range 
60 


Azimuth Resolution = 


Equation 5-5. Azimuth Resolution 


4, ELEVATION DETERMINATION 

Since a radar beam is three-dimensional, the vertical beamwidth is the primary 
factor in determining altitude resolution capability. Altitude resolution is the 
ability of a radar to display two targets flying at approximately the same range 
and azimuth with little altitude separation, such as two fighters flying a vertical 
stack formation. The altitude resolution capability is usually expressed in feet and 
corresponds to the minimum altitude separation required between two targets for 
separate display. The radar system in Figure 5-15 has a vertical beamwidth of 10°. 
The two targets are so close in altitude that the return echoes depicted on the 
range height indicator (RHI) are blended into one. 
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a. The radar system depicted in Figure 5-16 has a vertical beamwidth of 1°. 
This small beam not only hits the targets, but passes between them without 
causing a return. This allows the radar to display two distinct targets. 


Figure 5-16. Elevation Resolution 


b. Altitude/elevation resolution, in thousands of feet, can be computed using 
Equation 5-6. 


Vertical Beamwidth x Range 
60 


Altitude Resolution = 


Equation 5-6. Altitude Resolution 


5. RADAR RESOLUTION CELL 
A radar's pulse width, horizontal beamwidth, and vertical beamwidth form a three- 
dimensional resolution cell (RC) (Figure 5-17). A resolution cell is the smallest 
volume of airspace in which a radar cannot determine the presence of more than 
one target. The resolution cell of a radar is a measure of how well the radar can 
resolve targets in range, azimuth, and altitude. The horizontal and vertical 
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dimensions of a resolution cell vary with range. The closer to the radar, the 
smaller the resolution cell. 


One Target Detected 


Figure 5-17. Radar Resolution Cell 


a. The physical dimensions of a radar's resolution cell can be computed. For 
a radar with a pulse width of 1 microsecond, a horizontal beamwidth of 1*, and a 
vertical beamwidth of 10*, the formulas for range resolution, azimuth resolution, 
and altitude resolution can be used to compute the dimensions of the resolution 
cell. In the example in Figure 5-18, at a target range of 10 nm, the physical 
dimensions of the radar's resolution cell are 492 feet in range, by 1000 feet in 
azimuth, and 10,000 feet in altitude. These figures can be confirmed by using 
Equations 5-4, 5-5, and 5-6. 


A= Pulse Width х 22809 о Light 


984 feet per microsecond 
2 


А = 1 Microsecond x 


A= 492 feet 


Figure 5-18. Radar Resolution Cell Dimensions 
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b. Based on these computations, two, or more, aircraft flying a trail formation 
closer than 492 feet would be displayed as a single target. Two, or more, aircraft 
flying line abreast closer than 1000 feet would be displayed as a single target. 
Two, or more, aircraft flying a vertical stack closer than 10,000 feet would be 
displayed as a single target. This also shows that the shorter the pulse width, the 
better the range resolution capability of a radar system. The narrower the 
horizontal beamwidth, the better the azimuth resolution capability. The narrower 
the vertical beamwidth, the better the altitude resolution capability. 


c. Another type of resolution is velocity resolution. For a Doppler radar 
aircraft flying within the conventional resolution cell described above can be 
distinguished as separate targets if they have enough speed differential. 
Paragraph 6 below will describe how this is carried out. 


6. PULSE DOPPLER VELOCITY DETERMINATION 

To fully understand how a pulse Doppler radar determines target velocity, it is 
necessary to know more about the pulsed waveform. To generate a pulse 
modulated wave, a continuous carrier sine wave, like the output from a CW radar, 
is combined with a rectangular wave, like that of a pulse radar, to produce the 
pulse modulated waveform. Figure 5-19 depicts pulse modulation. 


Rectangular Pulse Modulated 
Pulse Waveform 


Figure 5-19. Pulse Modulation 


a. Mathematically, any waveform other than a sine wave is composed of many 
different pure sine waves added in the proper amplitude and phase relationships 
(Figure 5-20). In a pulsed modulated waveform, the sine waves correspond to the 
fundamental frequency, which is the PRF, and the sum of all harmonics in the 
proper amplitude and phase. The frequency of the harmonic is the basic 
frequency plus or minus a multiple of the PRF. 
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Ti 
| 


Third Second 
Harmonic Harmonic 


Figure 5-20. Harmonics of a Pulse Modulated Waveform 


(1) Figure 5-21 is a plot of the harmonic content of a pulse modulated 
waveform operating at a carrier frequency of 2800 megahertz (MHz) with a PRF of 
1 MHz. Note the loops of frequencies on either side of the carrier frequency. 
These are the additions and subtractions of all the frequencies in the rectangular 
pulse to the carrier frequency. The important thing to remember is that there are 
many frequencies present, and a pulse Doppler radar must deal with a crowded 
frequency spectrum. This becomes even more important when one considers the 
fact that every frequency present will experience a Doppler shift when it is 
reflected by a moving target. The individual frequencies shown are called spectral 
lines. 


ШШ ш | 


2800MHz 


Figure 5-21. Harmonic Content 


(2) For a pulse Doppler radar to accurately measure velocity, it must 
compare the frequency change, or Doppler shift, between the carrier frequency 
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and the frequency returning from the target. It is a difficult task for the radar to 
differentiate between the returning carrier and all the harmonic frequencies 
(Figure 5-22). 


‘Transmitter Frequency 
Returned Frequency 


Amplitude 


10kHz 10kHz 


20kHz 
30kHz 


Receiver Bandwidth 64 kHz 


Figure 5-22. Spectral Line Frequencies 


b. The radar differentiates between the returning carrier frequencies and all 
other harmonic frequencies by using clutter cancellers, or filters, at the known 
harmonic frequencies (Figure 5-23). The radar cannot process frequencies 
cancelled by these filters. The filters create "blind speeds" for the radar. The 
closer together the spectral lines, the more "blind speeds" the radar will have. 


Transmitter Frequency 
Returned Frequency 
Amplitude 
10 kHz 10 kHz 
20 kHz 20 kHz 


30 kHz 30 kHz 


Frequency 


Clutter Cancellers 


Figure 5-23. Selective Clutter Canceling 
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(1) Since the position of the harmonics in relation to the carrier frequency 
is based on PRF, the number of blind speeds can be reduced by changing the 
PRF of the radar. The higher the PRF, the wider the spacing of the spectral lines 
and the fewer blind speeds due to selective clutter canceling. However, a high 
PRF increases the problem of range ambiguities. Most modern pulse Doppler 
radars employ a medium and high PRF mode. Medium PRF equates to fewer 
range ambiguities but more blind speeds. High PRF has fewer blind speeds but 
more range ambiguities (Figure 5-24). 


Medium PRF 


| Amplitude. 


‘Clutter Filters. 


High PRF 


Amplitude 


Frequency 


| 


‘Clutter Filters 


Figure 5-24, PRF and Spectral Lines 


(2) To separate the returning target frequency shifts from all other 
frequencies in the returning waveform, the pulse Doppler radar employs filters to 
cancel the known harmonic frequency shifts. In addition, the radar cancels out all 
returns with no frequency shift, which equates to canceling all returns with no 
movement relative to the radar. However, if the radar has too many clutter filters, 
this creates multiple blind speeds, and targets will be missed. In Figure 5-25, the 
detection filters allow target frequencies to be processed, and clutter filters 
cancel unwanted frequency shifts. Target 1 will be detected, but Target 2 will be 
canceled. 
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Figure 5-25. Pulse Doppler Filters 


7. BASIC RADAR EQUATION 
The basic radar equation relates the range of a radar system to the 
characteristics of the transmitter, receiver, antenna, and the target. The radar 
equation provides a means not only to figure out the maximum range of a 
particular radar system, but it can be used to understand the factors that affect 
radar operation. In this section, the simple forms of the radar equation are 
developed, starting with the power density of the transmitting antenna to the 
power received by the receiving antenna. 


a. Power density is the power of a radio wave per unit of area normal to the 
direction of propagation. The power density generated by a practical antenna can 
be expressed in Equation 5-7. 


p xg Р.= transmitted power 
Power Density from Antenna = — G = antenna gain 


алг? 


г = radius of the antenna 


Equation 5-7. Power Density From an Antenna 


b. As the radar beam propagates through space, it arrives at a target at some 
range (R) from the antenna. As the radar beam travels through space, the 
wavefront of the beam expands to a very large cross-sectional area, especially in 
relation to the target dimensions. The power density of the radar beam, across 
this wide area, at the target, is detailed in Equation 5-8. 
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BxG  Pr=transmitted power 
= G = antenna gain 


Power Density at Target = 


4nR? 
R = range to the target 


Equation 5-8. Power Density at the Target 


c. Since the cross-sectional area of the radar beam is so large, only a small 
portion of the total power in the beam can be reflected toward the antenna. The 
rest of the radar energy continues through space and is dissipated, absorbed, or 
reflected by other targets. The small portion of the radar beam that hits the target 
is reradiated in various directions. The measure of the amount of incident power 
intercepted by the target and reradiated back in the direction of the antenna 
depends on the radar cross section (RCS) of the target. Equation 5-9 details the 
power density of the target echo signal reflected back to the radar antenna. 


P, = transmitted power 


RxG a __ © -antenna gain 
Power Density at Antenna = 


aan? XAR g -Rcs 


R = range to the target 


Equation 5-9. Power Density at the Antenna 


d. As the target echo reaches the antenna, part of the echo is captured by the 
antenna based on the effective aperture (А.). Equation 5-10 details the actual 
signal power received by the radar system. This is one form of the basic radar 
equation and is the signal strength of a radar return from a specific target at 
range (R) from the radar. 
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intenna gain 


P.GoA, 


Signal Power Density (S) = rê, Res 
ange to the target 


intenna aperture area 


Equation 5-10. Signal Power Density 


e. A detailed analysis of this equation is not required to draw some basic 
conclusions about the factors affecting the detection of an aircraft. If any factor in 
the numerator, such as transmitted power, is increased by a factor of three, the 
signal received by the radar will increase by only 30 percent. This clearly shows 
why radar system operation is characterized by the transmission of megawatts of 
power and the reception of microwatts of returning power. In addition, this 
equation shows that the most critical factor in determining radar detection is 
target range. 

f. The maximum radar range (Rmax) occurs when the signal power density 
received just equals the minimum detectable signal (мн) for the receiver. Solving 


Equation 5-11 for range, and substituting Sun, yields the basic radar equation for 
Ruax for a specific target. This is another form of the basic radar equation. 


P. = transmitted power 


G =antenna gain 
€ -RCS 
[4z Зин] 
мм А, = antenna aperture area 


[Ввод] и 


Rmax = 


В =range to the target 


Equation 5-11. Basic Radar Equation 
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g. It is important to note that the basic radar equations do not consider such 
factors as meteorological conditions, changes in aircraft RCS, the impact of 
clutter on gain, or operator abilities. The radar equation does explain why a radar 
system designed for long-range detection should transmit a very high power 
signal, concentrated into a narrow beam, collected by a large antenna, and 
processed by a very sensitive receiver. 


8. SUMMARY 

This chapter has discussed the methods employed by radar systems to 
determine target range, azimuth, elevation, and velocity. The relationship between 
pulse width and range resolution, beamwidth and azimuth/elevation resolution, 
and PRF and velocity resolution have been explained. In addition, an explanation 
of the complex radar equation has been presented. The capabilities and 
limitations of a specific radar system to determine these critical target parameters 
is the key to understanding the countermeasures designed to defeat this system. 
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CHAPTER 6. ANTENNA CHARACTERISTICS AND SCANS 


1. INTRODUCTION 

The function of the antenna during transmission is to concentrate the radar 
energy from the transmitter into a shaped beam that points in the desired 
direction. During reception, or listening time, the function of the antenna is to 
collect the returning radar energy, contained in the echo signals, and deliver 
these signals to the receiver. Radar antennas are characterized by directive 
beams that are usually scanned in a recognizable pattern. The primary antenna 
types in use today fall into three categories: parabolic, Cassegrain, or phased 
array antennas. Additionally, the method radar antennas employ to sample the 
environment is a critical design feature of the radar system. The scan type 
selected for a particular radar system often decides the employment of that radar 
in an integrated air defense system (IADS). The process the radar antenna uses to 
search airspace for targets is called scanning or sweeping. This chapter 
discusses circular, unidirectional, bidirectional, helical, raster, Palmer, and 
conical scans, and track-while-scan (TWS) radar systems. 


2. PARABOLIC ANTENNA 


One of the most widely used radar antennas is the parabolic reflector (Figure 6-1). 
The parabola-shaped antenna is illuminated by a source of radar energy, from the 


Figure 6-1. Parabolic Antenna 
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transmitter, called the feed. The feed is placed at the focus of the parabola, and 
the radar energy is directed at the reflector surface. Because a point source of 
energy, located at the focus, is converted into a wavefront of uniform phase, the 
parabola is well suited for radar antenna applications. By changing the size and 
shape of the parabolic reflecting surface, a variety of radar beam shapes can be 
transmitted. 


a. The antenna depicted in Figure 6-1 generates a nearly symmetrical pencil 
beam that can be used for target tracking. 


b. Elongating the horizontal dimensions of the parabolic antenna creates a 
radar antenna called the parabolic cylinder antenna (Figure 6-2). The pattern of 
this antenna is a vertical fan-shaped beam. Combining this antenna pattern with a 
circular scan technique creates a radar system well suited for long-range search 
and target acquisition. 


Figure 6-2. Parabolic Cylinder Antenna 


c. Elongating the vertical dimensions of the parabola creates a radar antenna 
that generates a horizontal fan-shaped beam with a small vertical dimension 
(Figure 6-3). This type of antenna is generally used in height-finding radar 
systems. 
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Figure 6-3. Height-Finder Parabolic Antenna 


d. Another variation of the basic parabolic antenna includes using an array of 
multiple feeds instead of a single feed (Figure 6-4). This type of parabolic antenna 
can produce multiple radar beams, either symmetrical or asymmetrical, 
depending on the angle and spacing of the individual feeds. 


Figure 6-4. Multiple-Feed Parabolic Antenna 


3. CASSEGRAIN ANTENNA 


A Cassegrain antenna uses a two-reflector system to generate and focus a radar 
beam (Figure 6-5). The primary reflector uses a parabolic contour, and the 
secondary reflector, or subreflector, has a hyperbolic contour. The antenna feed 
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is located at one of the two foci of the hyperbola. Radar energy from the 
transmitter is reflected from the subreflector to the primary reflector to focus the 
radar beam. Radar energy returning from a target is collected by the primary 
reflector and reflected as a convergent beam to the subreflector. The radar 
energy is rereflected by the subreflector, converging at the position of the 
antenna feed. The larger the subreflector, the closer it can be to the primary 
reflector. This reduces the axial dimensions of the radar but increases aperture 
blockage due to the subreflector. A small subreflector reduces aperture blockage, 
but it must be positioned at a greater distance from the primary reflector. 


Subreflector 


Parabolic 
Reflector 


Figure 6-5. Cassegrain Antenna 


a. To reduce the aperture blockage by the subreflector and to provide a 
method to rapidly scan the radar beam, the flat plate Cassegrain antenna was 
developed. This type of Cassegrain antenna is depicted in Figure 6-6. 


Fixed Parabolic Reflector 
with Parallel Wires ҹа 


Fixed Feed 


+— Movable Planar 
‘Twist Reflector 


Figure 6-6. Flat Plate Cassegrain Antenna 
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The fixed parabolic reflector is made up of parallel wires spaced less than a half 
wavelength apart and supported by a low-loss dielectric material. This makes the 
fixed parabolic reflector polarization sensitive. It will completely reflect one type 
of linear polarization and be transparent to the orthogonal polarization. The fixed 
antenna feed, in the middle of the moveable mirror, transmits a radar signal 
polarized to be reflected by the parabolic reflector. The moveable mirror is 
constructed as a twist reflector that changes the polarization of the radar signal 
by 90°. The signal from the feed is reflected by the parabolic reflector to the 
mirror, which rotates the polarization 90°. This rotation makes the transmitted 
signal transparent to the parabolic reflector, and the signal passes through with 
minimal attenuation. The radar beam can be scanned over a wide area by rotating 
the moveable mirror. A deflection of the mirror by the angle @ results in the beam 
scanning through an angle of 20. 


b. The geometry of the Cassegrain antenna is especially well suited for 
monopulse tracking radar applications. Unlike the parabolic antenna, the complex 
feed assembly required for a monopulse radar can be placed behind the reflector 
to avoid aperture blocking. 


4, PHASED ARRAY ANTENNA 

The phased array radar is a product of the application of computer and digital 
technologies to the field of radar design. A phased array antenna is a complex 
arrangement of many individual transmitting and receiving elements in a 
particular pattern. A phased array antenna can, in effect, radiate more than one 
beam from the antenna by using a computer to rapidly and independently control 
groups of these individual elements. Multiple beams and computer processing of 
radar returns give the phased array radar the ability to track-while-scanning and 
engage multiple targets simultaneously. Figure 6-7 is a view of the phased array 
radar antenna. 
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a. A phased array radar uses the principle of radar phase to control the 
individual transmitting and receiving elements. When two transmitted frequencies 
are in-phase, their amplitudes add together, and the radiated energy is doubled. 
When two transmitted frequencies are out-of-phase, they cancel each other. 
Phased array radars use this principle to control the shape of the transmitted 
radar beam (Figure 6-8). 


r1 
5 
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Figure 6-8. Phase Relationships 


b. Phase relationships and antenna element spacing determine the 
orientation of the transmitted beam. In Figure 6-9, antenna elements A and B are 
separated by one-half wavelength and are radiating in-phase, that is, when one is 
at the positive peak, the other is also at a positive peak. Since the elements are 
one-half wavelength apart, when the positive peak radiated by A reaches B, B will 
be radiating a negative peak. As the peaks propagate along the X axis, they will 
cancel each other out. The total radiated power along that axis will be zero. Along 
the Y axis, however, the positive peaks from A will add to the positive peaks from 
B, causing the total radiation along this axis to be at its maximum value. This type 
of array is called a “broadside array” because most of the radiation is in the 
direction that is broadside to the line of the antenna array. 
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Line of Reinforcement 1 


Line of Cancellation 


Figure 6-9. Broadside Array 


с. If the same antenna elements are fed out-of-phase, the principal direction 
of radiation will be along the axis of the antenna elements. In Figure 6-10, when 
the positive peak from A arrives at B, B is now positive also. These energies 
interact to strengthen the energy being radiated from the ends of the array. 
Meanwhile, when the positive peak from A, radiating along the Y axis, meets the 
negative peak from B, they are canceled. This type of array is called an “end-fire 
array.” 


Line of Cancellation 


X Axis <= m 


Figure 6-10. End-Fire Array 
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d. The computer controlling the phase of the signal delivered to each 
transmitting and receiving element of a phased array antenna controls the 
direction and shape of the radiated beam (Figure 6-11). By shifting the phase of 
the signals between 0° and 180°, the beam sweeps. This is the basic means of 
producing an antenna scan. In addition, the amplitude, or power, of the signal 
applied to each element can be varied to control the sidelobes. This alters the 
shape of the beam which affects the range capability and angular resolution of 
the radar. 


Broadside 


Figure 6-11. Phased Array Antenna Scan 


e. Figure 6-12 depicts a variation of the phased array antenna, known as a 
planar array antenna. A planar array antenna uses transmit and receive elements 
їп a linear array, but, unlike the phased array radar, the elements are smaller and 
are placed on a movable flat plate. The ability to simultaneously track several 
targets is one advantage of this type of radar. 
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Figure 6-12. Planar Array Antenna 


5. ANTENNA GAIN 

The most important characteristic of any type of antenna is antenna gain. 
Antenna gain is a measure of the ability of an antenna to concentrate energy in 
the desired direction. Antenna gain should not be confused with receiver gain, 
which is designed to control the sensitivity of the receiver section of a radar 
system. There are two types of antenna gain: directive and power. 


a. The directive gain of a transmitting antenna is the measure of signal 
intensity radiated in a particular direction. Directive gain is dependent on the 
shape of the radiation pattern of a specific radar antenna. The directive gain does 
not take into account the dissipative losses of the antenna. Directive gain is 
computed using Equation 6-1. 


3 ıı _ Maximum Radiation Intensity (Desired Direction) 
Gp (Directive Gain) = 


Average Radiation Intensity 


Equation 6-1. Directive Gain 
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b. The power gain does include the antenna dissipative losses and is 
computed using Equation 6-2. 


ion Intensity (Practical Antenna) 


Maxi 
G (Power Gain) = 


n Intensity of an Isotropic Antenna 


Equation 6-2. Power Gain 


с. The term isotropic antenna describes a theoretical spherical antenna that 
radiates with equal intensity in all directions. This results in a spherical radiation 
pattern. The power density for any point on an isotropic antenna is the radiation 
intensity and can be calculated by dividing the total power transmitted (Pr) by the 
total surface area of the sphere, as shown in Equation 6-3. 


Р, (Watts) 


Power Den: Isotropic Antenna) = 
ty ( P ) алт? (Centimeters?) 


Equation 6-3. Power Density for an Isotropic Antenna 


d. The radiation pattern of an isotropic, or spherical, antenna would provide 
neither azimuth or elevation resolution and would be unusable for radar 
applications. To provide azimuth and elevation resolution, a practical antenna 
must focus the radar energy. The power density of a practical antenna differs 
from the isotropic antenna only in terms of antenna gain (G). Solving Equation 6-3 
for the power density of a practical antenna yields Equation 6-4. 


PG 


Power Density (Practical Antenna) = — 


алт? 


Equation 6-4. Power Density for а Practical Antenna 
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е. The actual power gain (©) of a practical antenna can be calculated by using 
Equation 6-5. 


Ac = effective area of aperture 
Д = wavelength of the radar 


NOTE: The effective area of aperture (А „) is the effective 
antenna area presented to the returning radar echo. 


Equation 6-5. Power Gain of a Practical Antenna 


6. POWER DENSITY 


The power density and gain of an antenna are a function of the antenna pattern of 
a radar system. Figures 6-13 and 6-14 illustrate the antenna pattern of a typical 
parabolic antenna. Most of the power density of the radar is concentrated in the 
main beam. However, since the radar is not a perfect reflector, some radar energy 
is transmitted in the sidelobes. In addition, there is spillover radiation due to the 
energy radiated by the feed that is not intercepted by the reflector. Finally, the 
radar has a back lobe caused by diffraction effects of the reflector and direct 
signal leakage. Sidelobes and backlobes are all undesirable radiations that 
adversely affect the maximum radar range and increases the vulnerability of the 
radar to certain jamming techniques. 


4- Mainlobe 


gç estigial lobe or shoulder 
mI 
am Other minor lobes Spillover radiation. 


Backlobe 


Relative Radiation Intensity, dB 


40 60 80 100 120 140 160 180 
Degrees off Axis 


Figure 6-13. Radiation Pattern for a Parabolic Antenna 
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Sidelobes 


“М 


<р 


Sidelobes 


Figure 6-14. Radar Antenna Pattern 


a. All radars have a primary main beam, which is where the radar has the 
most power and where target detection usually occurs. The dimensions of this 
main beam are highly dependent on the design of the antenna. 


b. Besides the main beam, all radars have what is called a backlobe. This lobe 
is directly opposite to the location of the main beam. The sensitivity and signal 
strength associated with the backlobe is significantly less than that in the main 
beam. 


c. Sidelobes add another dimension to the radar pattern. As with the 
backlobe, sidelobes do not have the signal strength or sensitivity associated with 
the main beam. Normally, the sensitivity associated with the sidelobes is 40-50 
decibels (dBs) less than the main beam. The radar signal weakness in the 
backlobe and sidelobes of the main beam make these areas of the radar signal 
vulnerable to jamming. It is much easier to introduce jamming into these areas 
because of the reduced jamming-to-signal ratio needed to be effective. It is 
difficult for jamming to be effective in the main beam because the radar signal is 
very powerful in that region. 


7. CIRCULAR SCAN 
A circular scanning radar uses an antenna system that continuously scans 360* 
in azimuth (Figure 6-15). The time required for the antenna to sweep one complet. 
360° cycle is called the scan rate. Scan duration is the number of "hits per scat 
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or the number of pulses, reflected by a target as the radar beam crosses it during 
one full scan. Most pulse radars require 15 to 20 hits per scan to obtain sufficient 
information to display a target. The factors that determine the number of hits per 
scan the radar receives include pulse repetition frequency (PRF), antenna 
beamwidth, and scan duration. 


Figure 6-15. Circular Scan Radar 


a. Circular scan radars provide accurate target range and azimuth 
information. This makes these radars ideal for the roles of early warning and 
initial target acquisition. To accomplish these missions, the antenna generates a 
fan beam that has a large vertical beamwidth and a small horizontal beamwidth. 
Since elevation information will normally be provided by height finder radars, the 
size of the vertical beamwidth is not a limitation. This antenna scan allows the 
radar to scan large volumes of airspace for early target detection. Since early 
detection is the primary goal of early warning radars, accurate altitude and 
azimuth resolution are secondary considerations. 


b. Circular scan radars designed for early warning transmit a radar signal with 
a low PRF. A low PRF allows sufficient time for the radar pulse to travel long 
distances, and return, before another pulse is transmitted. This gives the radar 
system a long, unambiguous range capability. Circular scan radars with low PRFs 
generally use long pulse widths in order to increase their average power and 
long-range detection capability. The scan durations of early warning radars are 
relatively long to provide the required "hits per scan" for long-range target 
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detection. The plan position indicator (PPI) scope display is norm: 
circular scan radar (Figure 6-16). 


used with a 


Figure 6-16. PPI Scope Display 


c. In order to provide coverage for a large volume of airspace, the beamwidth 
associated with a circular scan radar is relatively wide. This wide beamwidth 
coupled with the long pulse width and low PRF, gives the circular scan radar a 

где resolution cell, especially at long ranges (Figure 6-17). This limitation can be 
exploited to mask force size and composition. However, as range decreases, the 
dimensions of the resolution cell decrease, and a circular scan radar will begin to 
break out target formations. 


‘One Target Detected 


Figure 6-17. Resolution Cell 
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d. Circular scan radars provide range and azimuth information for both early 
warning and acquisition roles. Modified circular scan radars that can also provide 
elevation information may be used for ground control intercept (GCI) roles. Two 
modified circular scan radars that determine range, azimuth, and elevation are the 
V-beam and the stacked beam. 


(1) The V-beam radar transmits two fan-shaped beams that are swept 
together (Figure 6-18). A vertical beam provides range and azimuth information. A 
second beam, rotated at some convenient angle, provides a measure of the 
altitude of the target. 


Figure 6-18. V-Beam Radar 


(2) A stacked beam radar (Figure 6-19) employs a vertical stack of fixed 
elevation “pencil” beams which rotate 360°. Elevation information is obtained by 
noting which beam contains the target return. Range and azimuth information is 
determined in the same manner as in an early warning radar. 


Figure 6-19. Stacked Beam Radar 
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8. LINEAR SCAN 

Linear scan is a method used by some radar systems to sweep a narrow radar 
beam in a set pattern to cover а large volume of airspace. Linear scans can be 
oriented іп a vertical direction for height finder radars or in a horizontal direction, 
or raster, for acquisition and target tracking radars. A unidirectional linear radar 
scans in a single direction then begins its sweep all over again (Figure 6-20). 
Generally, linear scans offer excellent single-axis coverage, and the narrow beam 
offers enhanced azimuth and elevation resolution. 


Figure 6-20. Unidirectional Linear Scan 


9. UNIDIRECTIONAL SCAN 
A helical scan is a unidirectional scan pattern that allows a "pencil" beam to 
search a 360" pattern. In Figure 6-21, the antenna sweeps a 360" sector in a 
clockwise direction. After each complete revolution, the antenna elevation is 
increased. This scan pattern is repeated for a specified number of revolutions, in 
this case, three, 360* sweeps. At the end of the scan pattern, the antenna 
elevation is reset to the initial elevation and the scan is repeated. A helical scan 
pattern is commonly used as a target acquisition mode for radar systems with 
narrow vertical and horizontal beamwidths. 
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Figure 6-21. Helical Scan 


10. BIDIRECTIONAL SCAN 
A bidirectional linear scan, such as a raster scan, sweeps both horizontally and 
vertically (Figure 6-22). A raster scan uses a thin beam to cover a rectangular at 
by horizontally sweeping the area. The angle of elevation is incrementally 
stepped up or down with each horizontal sweep of the desired sector. After the 
sector has been covered, the angle of elevation is reset to the original value and 
the process is repeated. The number of raster bars is set by the number of 
horizontal sweeps in the basic raster pattern. Figure 6-22 shows a four-bar raster 
scan, which is normally associated with an airborne interceptor (Al) radar. 


Figure 6-22. Raster Scan 
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11. CONICAL SCAN 

A conical scan, or conscan, radar is generally used for precision target tracking. 
А conical scan radar (Figure 6-23) employs a pencil beam of radar energy that is 
continuously rotated around the target. This circular rotation of a pencil beam 
generates a cone-shaped scan pattern with the apex of the cone located at the 
antenna. Thus, the name conical scan. 


Figure 6-23. Conical Scan 


a. As the pencil beam rotates, the circular scan patterns overlap in the center. 
This creates a central tracking area that has a much smaller effective beamwidth 
than the rotating pencil beam (Figure 6-24). This results in a very precise tracking 
solution. 


Central Tracking 


Figure 6-24. Conical Scan Tracking Area 
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b. Since conical scan radars are designed for precision target tracking, these 
radars normally operate at high frequencies, high PRF, narrow pulse widths, and 
narrow beamwidths. The rotation rate of the pencil beam can exceed 1,800 
revolutions per minute. This means that both azimuth and elevation data can be 
updated about 30 times per second. 


c. The combination of conical scan and raster scan is called a Palmer-raster 
scan (Figure 6-25). A Palmer-raster scan uses a thin beam, employing a conical 
Scan searching pattern, for a specific sector of airspace. With each sweep of the 
sector, the angle of elevation is incrementally stepped up or down. After the 
vertical sector has been covered, the angle of elevation is set at the original 
elevation and the process is repeated. The number of bars is determined by the 
number of vertical search scans. 


Figure 6-25. Palmer-Raster Scan 


d. The combination of a conical scan and a circular scan is called a Palmer 
scan. Palmer scans incorporate a circular scanning antenna to search the entire 
horizon while simultaneously performing a conical scan. If the radar antenna is 
also performing a unidirectional altitude search in conjunction with this scan, it is 
employing a Palmer-helical scan (Figure 6-26). 
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Figure 6-26. Palmer-Helical Scan 


12. TRACK-WHILE-SCAN 

A track-while-scan (TWS) system uses a technique that allows a radar to track 
опе or more targets while scanning for others. Radar systems with а TWS 
capability must be able to generate two or more distinct radar beams. 


a. A conventional TWS radar employs two antennas that work with each other 
to perform the scan function (Figure 6-27). Each antenna produces a separate 
unidirectional beam. Each beam is transmitted at a different frequency. The 
vertical antenna generates a beam employing a vertical sector scan similar to a 
height finder radar except the beamwidth is narrower and it scans at a higher 
rate. The horizontal antenna generates an identical beam employing a horizontal 
sector scan at a different frequency. The track function is accomplished in the 
area where the two beams pass through each other. A target that is within this 
center area is tracked, and positional information on range, elevation, and 
azimuth is updated each time the beams sweep through the area. 


6-20 


Electronic Warfare Fundamentals Chapter 6. Antenna Characteristics and Scans 


80% of Scan Areas Overlap VEI Beam 


Elevation Beam 


Figure 6-27. Conventional TWS Radar 


b. The phased array radar is a product of the application of computer and 
digital technologies to the field of radar design. A phased array is a complex 
arrangement of many individual transmitting and receiving elements in a 
particular pattern (Figure 6-28). Common arrays include linear, planar, curved, 
and conformal, with linear being the most common. By using a computer to 
rapidly and independently control groups of these individual elements, a phased 
array antenna can, in effect, radiate more than one beam from the antenna. 
Multiple beams and computer processing of radar returns give the phased array 
radar the ability to perform the TWS function. The most common employment of 
the TWS capability of the phased array radar is in the air-to-air arena. 


Figure 6-28. Phased Array Antenna 
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(1) The number of individual transmitting and receiving elements is limited 
by the size of the radar antenna. The number of targets a phased array radar can 
track is limited by the number of independent beams the antenna can generate. 
Many phased array radars, especially air-to-air radars, do not track and scan 
simultaneously, but rapidly switch between the two modes to overcome this 
limitation (Figure 6-29). 


Figure 6-29. Phased Array TWS 


(2) Modern TWS radars employ computer signal processing and complex 
computer algorithms to simplify the problem of target correlation (Figure 6-30). 
An air-to-air radar typically uses a raster scan to search a volume of airspace. In 
the search mode, the radar simply presents all targets detected in this airspace to 
the pilot on his radar display. In the TWS mode, the radar employs computer 
processing to figure out target correlation and update target information. This is 
done automatically, and the results are presented on the display. 
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Ваг £30 Scan Pattern 


Figure 6-30. Phased Array TWS Radar Display 


13. IMPACT OF TERRAIN ON RADAR SCANS 

No matter what type of scan a radar system employs, terrain can limit radar line 
of sight (LOS) and target detection. The concepts of radar horizon, direct terrain 
masking, and indirect terrain masking are important factors in radar target 
detection and mission planning. 


a. RF waves traveling in the atmosphere are bent, or refracted, and do not 
travel in a straight line. However, the degree of refraction depends on 
atmospheric conditions which vary significantly and are difficult to accurately 
quantify and predict. For these reasons, most radar computations are based on 
the assumption that RF waves travel in a straight line. The concept of the radar 
horizon is based on this assumption. 


(1) The radar horizon shown in Figure 6-31 is the maximum range a radar 
system can detect a target due to the curvature of the earth. The distance (d) to 
the horizon for a radar antenna at a height (h) can be computed using Equation 
6-6. 


Curvature of the Earth! 


Figure 6-31. The Radar Horizon 
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k 7 constant (4/3) 


a = radius of earth 
h = height of radar antenna 


Equation 6-6. Basic Radar Horizon Equation 


(2) In Equation 6-6, the constant, k, is commonly used to compensate for 
the assumption of straight line propagation of RF waves. Using the assumption 
that the height of the radar antenna is small compared to the radius of the earth, 
distance is measured in nautical miles (nm), and height is measured in feet, then 
Equation 6-6 reduces to Equation 6-7. 


Distance to Horizon (d) = 1.06 Vh 


Equation 6-7. Simplified Radar Horizon Equation 


(3) Another application of Equation 6-7 is in calculating the range at which 
a radar antenna will achieve LOS with a low-altitude target. To compute this 
distance (D), Equation 6-8 can be used. 


= 1.06 (Vh + vtarget altitude) 


‘get Detection Distance (D) 


Equation 6-8. Target LOS Distance 
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(4) To illustrate the use of Equations 6-7 and 6-8, consider the example of a 
radar antenna located at a height of 25 feet and a target aircraft flying at an 
altitude of 100 feet. From Equation 6-7, the radar horizon for this system would be 
5.3 nm. From Equation 6-8, the radar antenna will have LOS with the target 
aircraft at 16 nm. 


b. The previous discussions of the radar horizon assumes the radar is 
operating over water or level terrain. Radar operations over rough terrain can 
present other radar LOS limitations. As illustrated in Figure 6-32, prominent 
terrain features can limit radar detection. In this illustration, a mountain acts as a 
radar horizon and limits target LOS in one sector of the radar scan. This situation 
is called direct terrain masking. Placing prominent terrain features between the 
aircraft and threat radar systems effectively negates these systems and is an 
integral part of threat avoidance during combat mission planning. 


Radar Beam 


Figure 6-32. Direct Terrain Masking 


c. Figure 6-33 depicts another impact of terrain on target detection/indirect 
terrain masking. When both the aircraft and a prominent terrain feature are 
illuminated by a radar beam, a pulse radar system may not be able to differentiate 
the target return from the return generated by the terrain. Indirect terrain masking 
is most effective when the aircraft is flying abeam the radar site. Pulse Doppler 
radars and radar systems employing moving target indicator (MTI) circuits may 
be able to negate the effectiveness of indirect terrain masking. However, indirect 
terrain masking is another important consideration for threat avoidance during 
combat mission planning. 
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Figure 6-33. Indirect Terrain Masking 


14. SUMMARY 

This chapter has introduced basic antenna characteristics and how these 
characteristics influence their employment. The concepts of antenna gain and 
power density were also explained. The remainder of the chapter discussed the 
different types of radar scans. A radar's scan pattern is designed to enhance 
target detection and facilitate target tracking. The radar horizon, direct terrain 
masking, and indirect terrain masking are LOS limitations to all radar scans. The 
scan pattern chosen for a specific radar system determines the ability of that 
radar to provide accurate range, azimuth, elevation, or velocity of the detected 
target. 
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CHAPTER 7. TARGET TRACKING 


1. INTRODUCTION 

A target tracking radar (TTR) is designed to provide all the necessary information 
to guide a missile or aim a gun to destroy an aircraft. Once a target has been 
detected, either by a dedicated search radar or by и n mode, the 
TTR is designed to provide accurate target range, azimuth, elevation, or velocity 
information to a fire control computer. 


a. A typical TTR has individual tracking loops to track a target in range, 


ition and target track. TTRs normally employ 
ously measure target data. The range tracking loop 
employs an early gatellate gate range tracker to maintain automatic range 
tracking. The azimuth and elevation tracking loops generate error signals to 
position the antenna and maintain constant target illumination. The velocity 
tracking loop found on pulse Doppler and CW radars is used to reject clutter and 


generate accurate target radial velocity information. All this critical information is 
passed to a fire control computer for weapons employment. 
b. The fire control computer is programmed with critical information on the 


capability of the weapon to be employed. For a missile, the fire control computer 
is programmed with the aerodynamic and range capabilities of the missile. For 
antiaircraft artillery (AAA), the fire control computer is programmed with the 
ballistics for the gun, rate of fire, and tracking rate. The fire control computer 
uses the precise target information from the TTR and the programmed weapon's 
parameters to compute a firing solution. Once a firing solution has been 
computed, the fire control computer either fires the weapon automatically or 
alerts the operator, who fires the weapon. For missile employment, the fire 
contro computer may continue to provide missile guidance and fusing 
commands until missile impact or initiation of an active missile guidance mode. 
For AAA engagement, the fire control computer computes the required lead 
angle, aims the guns, and initiates firing. 


c. To provide the required azimuth and elevation resolution, most TTRs use a 
high frequency to provide narrow antenna beamwidths for accurate target 
tracking. High frequency operation also allows the radar to transmit wide 
bandwidths, To provide the required range resolution, most TTRs employ narrow 
pulse widths and high pulse repetition frequencies (PRFs) to rapidly update 
target information. In this chapter, the target tracking techniques of conical scan, 
track-while-scan, lobe-on-receive-only, monopulse, Doppler radars, and pulse 
Doppler radars will be discussed. 
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2. RANGE TRACKING 

In most TTR applications, the target is continuously tracked in range, azimuth, 
and elevation. Range tracking can be accomplished by an operator who watches 
an “A” scope presentation and manually positions a handwheel to maintain a 
marker over the desired target return. The setting of the handwheel is a measure 
of target range and is converted to a voltage used by the fire control computer. 
As target speeds and maneuvers increase, the operator may have extreme 
difficulty maintaining manual target range tracking. To avoid this situation, most 
TTRs employ an automatic range tracking loop. All pulse TTRs, which includes 
conical scan, track-while-scan, monopulse, and pulse Doppler radars, employ 
either a split gate or leading-edge automatic range tracking system. In a TTR, 
automatic range tracking serves two essential functions: (1) it provides the 
critical value of target range, and (2) it provides a target acceptance range gate 
that excludes clutter and interference from other returns. Since radar range is 
normally the first target discriminator used to initiate automatic target tracking, 
the second function is essential to the proper operation of the other tracking 
loops. 


a. A range gate circuit is simply an electronic switch that is turned on for a 
period of time after a pulse has been transmitted. The time delay for switch 
activation corresponds to a specific range. Any target return that appears inside 
this range gate is automatically tracked. The most common type of automatic 
range tracking is accomplished by a split-gate tracker. Two range gates are 
generated as shown in Figure 7-1. The automatic range tracking loop attempts to 
keep the amount of energy from the target return in the early gate and late gate 
equal. The range tracking error is computed by subtracting the output of the late 
gate from the output of the early gate. The amount of the range tracking error 
signal is the difference between the center of the pulse and the center of the 
range gate. The sign of the error signal determines the direction in which the 
gates must be repositioned to continue to track the target. 


Range Gate 


3 
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Figure 7-1. Split-Gate Range Tracker 
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b. Leading-edge range tracking is an electronic protection (EP) technique 
used to defeat range-gate-pull-off (RGPO) jamming. Figure 7-2 illustrates the 
application of leading-edge tracking. The leading-edge tracker obtains all range 
data from the leading edge of the target return. All RGPO cover pulse jamming 
tends to lag the target return by some increment of time (see (a) in Figure 7-2). By 
differentiating the entire return with respect to time, the target return can be 
separated from the jamming pulse (see (b) in Figure 7-2). Employing a split-gate 
tracker electronically positioned at the initial pan, or leading edge, of the 
returning pulse, the range tracking loop can track the target return and ignore any 
jamming signals. The range tracking loop then uses split-gate tracking logic to 
determine the magnitude and direction of range tracking errors and reposition the 
range gate. 


RGPO Cover Pulse Jamming 


Target Return 


(a) Target Signal Plus Jammer Waveform 


Target RGPO Cover Pulse Jamming 


Return А (Xe Derivative Waveform 
Early Late 
Range Gate fe I 4 Range Gate NIJS 


(b) Split Gate Tracking Derivative Pulse 


Figure 7-2. Leading-Edge Range Tracker 


c. The width of the tracking gate is an important radar design consideration. 
The range gate should be sufficiently narrow to effectively isolate the target from 
other returns at different ranges. It should be wide enough to allow sufficient 
energy from the target echo to be displayed. The width of the range tracking gate 
is normally equal to the pulse width of the radar. 
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d. Nearly all range tracking gates employ some form of automatic gain control 
(АСС). AGC is designed to limit target clutter and glint. It is also designed to 
avoid excessive false alarms. 


3. CONICAL SCAN 

A conical scan tracking system is a special form of sequential lobing. Sequential 
lobing implies that the radar antenna beam is sequentially moved between beam 
positions around the target to develop angle-error data. For a conical scan radar 
to generate azimuth and elevation tracking data, the beam must be switched 
between at least four beam positions as shown in Figure 7-3. 


Beam is "Locked On" 
Target in This Area’ 


Actual Beam Width 


Figure 7-3. Conical Scan Positions 


a. One of the simplest conical scan antennas is a parabola with an offset rear 
feed that rotates, or nutates, to maintain the plane of signal polarization. The 
radar beam is rotated at a fixed frequency around the target. The angle between 
the axis of rotation (normally the axis of the antenna) and the axis of the antenna 
beam is called the squint angle. 


b. A conical scan radar first tracks the target aircraft in range. For azimuth 
and elevation tracking, the target return is modulated at a frequency equal to the 
rotation frequency of the radar beam. This results in a target signal output that 
resembles a sine wave (Figure 7-4). The azimuth and elevation tracking loops 
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drive servo motors to position the antenna to keep the energy level in each of the 
four positions equal. The amount of the modulated signal determines how far the 
target is off the antenna boresight while the phase of the modulation (positive or 
negative) determines the direction. 


[Postion Postion 
ИП И 
ШШ wW 
Postion? Position 4| 


Figure 7-4. Conical Scan Modulation 


c. In Figure 7-5, most of the target energy is in position 1, with a small amount 
of energy in position 4. The output from the elevation tracking loop is positive 
and drives the antenna servos upward. The output from the azimuth tracking loop 
moves the antenna to the right. 


[t Postoni Positions 
Position? Position 4 


Figure 7-5. Conical Scan Tracking Errors 
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d. Once a balance of target energy in each scan position is achieved, the 
target is in the central tracking area (Figure 7-6). The azimuth and elevation 
tracking circuits continue to drive the antenna servos to maintain this energy 
balance which keeps the radar beam on the target. 


+ [Position 1 Position 3 


Position2 ^ Position 4 


Figure 7-6. Conical Scan Tracking 


е. The primary advantage of a conical scan radar is the small beamwidth 
Which provides extremely accurate target tracking information. The primary 
disadvantages of conical scan include the following: (1) the narrow beamwidth 
makes target acquisition a problem. Even using a Palmer-helical scan, it may take 
considerable time to find and initiate track on a target; (2) conical scan radars are 
vulnerable to inverse gain modulation jamming based on the scanning frequency 
of the rotating beam; (3) a conical scan radar must analyze many radar return 
pulses to generate a tracking solution. 


4. TRACK-WHILE-SCAN (TWS) 

TWS is a combined search and tracking mode that sacrifices the continuous 
target observation capability of the dedicated tracker in return for the ability to 
monitor a finite sector of airspace. This is accomplished while maintaining tracks 
‘on multiple targets moving through the covered airspace. There are two types of 
radar systems capable of TWS operation: conventional and phased array. 


a. Conventional track-while-scan threat radars use two separate antennas to 
generate two separate beams (Figure 7-7). These beams operate at two different 
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frequencies and are sectored so they overlap the same region of space. This 
overlap area provides a tracking area for a single target. One beam is sectored in 
the vertical plane to give range and elevation. The other beam is sectored in the 
horizontal plane to provide range and azimuth. Each beam scans its sector at a 
rate of 5 to 50 times per second. This provides a rapid update on target range, 
azimuth, and elevation. 


80% of Scan Areas Overlap 


Elevation Beam: 


Azimuth Beam 


Figure 7-7. Conventional TWS Radar Beams 


(1) The two TWS antennas generate their beams using an electro- 
mechanical principle. Each antenna provides inputs to its own display and 
provides angle and range information for all targets in the coverage of the radar. 
The display from the elevation beam is calibrated in range and elevation, while 
the display from the azimuth beam is calibrated in azimuth and range. Operators 
position a cursor over the returns on these displays using range as the primary 
parameter. Once a target has been designated for engagement, the radar 
automatically attempts to keep the tracking axis of the radar beams centered on 
the target. 


(2) Once the target is designated by the operator, the range gate is enabled 
and tracks the target using a split-gate tracker. The azimuth and elevation 
tracking loops receive information only from targets inside the range gate. As the 
beams scan across the target, a burst of pulse returns is received that have an 
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amplitude envelope corresponding to the beam pattern. The azimuth beam 
pattern is shown in Figure 7-8. 


o 
© 
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Left | Right 
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Azimuth 


Figure 7-8. Conventional TWS Azimuth Tracking 


(a) The azimuth tracker is typically a split-gate tracker, identical in 
concept to a split-gate range tracker. However, range delay time is replaced by 
azimuth scan time. The azimuth tracker uses a left gate and right gate. Each gate 
integrates its share of the target return to generate a voltage/time value. When the 
azimuth gate is centered on the target, the areas are equal and the error signal 
(right gate minus left gate) is zero. The azimuth tracking loop sends signals to the 
antenna servos to keep the target centered in the scan area. 


(b) Elevation tracking is accomplished in the same manner by using an 
up gate and a down gate. The elevation tracking loop also sends signals to the 
antenna servos to keep the target centered in the scan area. 


(3) Once the target is designated and the radar is automatically keeping 
the radar return centered in the tracking area, target range, azimuth, and elevation 
information is sent to a fire control computer. The radar continues to provide 
information on other targets in the scan area. The fire control computer indicates 
the firing solution has been achieved for the designated target, and a missile is 
launched. The radar tracks the target and the missile and provides in-flight 
corrections to the missile right up to the moment of missile impact. These 
corrections are based on both target and missile azimuth, range, and elevation 
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information. Information is passed to the missile from a dedicated antenna on the 
radar to special antennas on the missile. Commands from the radar to the missile 
are called uplink guidance commands. Information from the missile back to the 
radar and fire control computer is called downlink information. 


(4) The advantages of a conventional TWS radar include the following: (1) 
TWS radars have the ability to maintain radar contact with all targets in the sector 
scan area while maintaining target track on a single target, and (2) the rapid 
sector scan rate provides a rapid update on target parameters. The primary 
disadvantages of a conventional TWS radar include: (1) a large resolution cell due 
to the wide azimuth and elevation beams, and (2) vulnerability to modulation 
jamming based on the scan rate of the independent beams. 


b. Many modern radars employing a planar or phased array antenna system 
have a TWS mode. The radar does not really track and scan simultaneously, but 
rapidly switches between search and track (Figure 7-9). 


Figure 7-9. Phased Array TWS 


(1) The most common air-to-air radar system uses a planar array antenna. 
In the scan mode, the radar antenna generates a pencil beam and uses a raster 
scan to detect targets in the search area. Targets detected are presented to the 
pilot on the aircraft's radar display (Figure 7-10). 


T9 


Chapter 7. Target Tracking Electronic Warfare Fundamentals 


6 Bar, +30° Scan Pattern 


Figure 7-10. Air-to-Air TWS Display 


(a) In the track mode, the antenna generates multiple beams to 
illuminate individual targets. The radar typically uses monopulse or pulse 
Doppler techniques to update target range, azimuth, elevation or velocity. These 
tracking techniques will be covered later in this chapter. The radar initiates a 
track file on each detected target that contains all current data on the target and 
an estimate of future target position. 


(b) As the radar switches between track and scan modes, target 
parameters are updated in the tracking loop (Figure 7-11). The new target 
information is compared to the predicted information in the measurement data 
processing cell. If the two sets of data agree within certain limits, target position 
and information are updated. This process is called gating. 


Radar Measurement 
Sensor Data Processing Ee 


Gate. Filtering (Prediction 
Formation and Update) 


Figure 7-11. Planar/Phased Array TWS Tracking Loop 


7-10 


Electronic Warfare Fundamentals Chapter 7. Target Tracking 


(c) If the updated target information does not correspond to the 
predicted values, the information is sent to the correlation processor. The 
correlation processor attempts to resolve the conflict based on further refinement 
of target data. If the correlation processor cannot assign the target parameters to 
an existing track file, a new track file is generated and displayed. 


(2) The obvious advantage of a planariphased array TWS radar is that it 
can search a large volume of airspace while tracking individual targets. The 
number of targets that can be tracked is limited by the number of beams the radar 
can generate. Planar/phased array radars have increased peak and average 
power when compared to pulse radar systems. Since the radar beam of a 
planar/phased array radar is electronically controlled and can rapidly change 
beams and scans, it is resistant to many jamming techniques. The primary 
disadvantages of а planar/phased array TWS radar include its complexity, cost, 
and reliance on computer processing. 


5. LOBE-ON-RECEIVE-ONLY (LORO) 
LORO is a mode of radar operation developed as an EP feature for a track-while- 
Scan radar. LORO can be employed by any radar that has the capability to 
passively track a target. In a LORO mode, the radar transmits a continuous signal 
from a set of illuminating antennas. This continuous signal hits the target, and 
the return echo is received by a different set of receive antennas (Figure 7-12). 
The receive antennas are passive and generate azimuth and elevation tracking 
signals by electronically scanning the reflected signal. The tracking signals are 
sent to the antenna servos to keep the illuminating antennas pointed at the target 
and centered in the receive antenna tracking area. The range tracking circuit uses 
the time delay between the transmission and reception of the illuminating 
antenna signals. A split-gate tracker is used to provide range tracking. 


Transmit Antennas. 


TT Antennas. 


Figure 7-12. LORO Mode 


TM 


Chapter 7. Target Tracking Electronic Warfare Fundamentals 


a. The illuminating antennas used in the LORO mode have very narrow 
beamwidths and transmit at a high power level. This reduces the effectiveness of 
noise jamming techniques against a radar employing a LORO mode. In addition, 
the continuous signal from the illuminating antennas negate the effectiveness of 
most angle deception jamming techniques designed to defeat TWS radars. These 
specialized jamming techniques exploit the scan rate of TWS antennas. In the 
LORO mode, the illuminating antennas do not have a scan rate. The limited 
effectiveness of both noise and deception jamming techniques is the major 
advantage of the LORO mode. 


b. The LORO mode also provides a track-on-jam (ТОЈ) capability to exploit 
noise jamming techniques. In a TOJ mode, the receive antennas passively track 
any detected noise jamming signals. The radar assumes that the most intense 
jamming signal is the target. The receive antennas process the strongest 
jamming signal as if it were a target echo from the transmit antenna signal. The 
receive antennas generate azimuth and elevation tracking signals to keep the 
jamming signal centered in the tracking area. The TOJ mode does not provide 
target range. 


6. MONOPULSE RADAR 
Monopulse radars are among the most complex radar systems. From a single 
pulse, a monopulse radar can derive all the data needed to update a target's 
position. It does this by comparing the relationship of two or more radar beams 
that are transmitted together from the same antenna but received separately. By 
comparing the phase or amplitude of the energy in these returned beams, target 
azimuth and elevation can be found. The speed that a monopulse radar updates 
the target's position, coupled with its azimuth/elevation accuracy and resistance 
to jamming, make this a popular choice amongst many newer TTRs. 


a. The Magic T circuit allows monopulse radars to gather and process 
information from a single pulse that is transmitted and received using separate 
antennas. Figure 7-13 depicts a four-beam monopulse radar system. The Magic T 
is a sophisticated wave guide that can separate multiple signals by their phase 
relationships. This allows the radar tracking computer to compare the signal 
amplitude from the reflected pulses in several distinct ways. As the reflected 
energy enters the Magic T, it is separated by phase. The energy in the "H" arm 
will be in-phase and will exit from ports 1 and 2. The received energies entering 
the wave guide in the "E" arm exit at the number 1 port. This energy is exactly 
180° out-of-phase with energy entering the H arm. This ensures there is no 
transfer of energy between the E and H plane arms. A typical monopulse radar 
would have eight Magic T's. 
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Figure 7-13. Monopulse Magic T 


b. The output of a Magic T is the sum and difference of the two signals. These 
sum and difference values in amplitude or phase are used to generate azimuth 
and elevation error signals as well as to compute range. Monopulse radars may 
split the incoming signal as depicted in Figure 7-14. Upper antennas receive the A 
and B signals. Lower antennas receive the C and D signals. The various 
combinations of signals are processed and compared by simple addition and 
subtraction of the signal characteristics. From these steps, azimuth, range and 
elevation data are computed. 


Figure 7-14. Magic T Output Signals 
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(1) The top equation in Figure 7-15 is used to compute target range. Target 
range is derived by adding the signal from the A scan to the signal from the B 
scan. This value is then added to the sum of the C and D scan signals. The output 
of these combinations is then passed to the range circuit which figures out the 
range of the target and displays it to the operator. Monopulse range tracking is 
accomplished by using either a leading-edge or split-gate tracking loop. 


(2) Target elevation tracking error is derived using the middle equation 
from Figure 7-15. The signal from the A scan is added to the signal from the В 
scan. The signals from the C and D scans are also added. This time, however, the 
sum of A+B is subtracted from the sum of C+D. This value is then passed to the 
elevation circuit. Elevation signals are sent to the operator display and the servo 
mechanism, which corrects to the updated position of the target. 


(3) The bottom equation from Figure 7-15 is used to compute the azimuth 
error. The signal from the A scan is added to the signal from the C scan. The B 
and D scans are also added together. The sums of these values are subtracted 
from each other. This difference equals the tracking error in azimuth. The radar 
system will then position the search beam to even the energy level between the 
two pairs of sums. When this occurs, the azimuth tracking error is zero. 


(A+B) + (C+D) IF Amp and 
Range Mx Detector аи Eas 


(A+B) - (C+D) i 
scale EM IF Amp and Elevation 
Elevation Detector Servo | Correction 
Error 


(a+c)-(B+D) К 
А IF Amp and Azimuth 
Azimuth Detector Servo | Correction 
Error 


Figure 7-15. Monopulse Tracking Loops 


c. A further illustration of the idea of signal combinations can be seen by 
referring to the F-16 in Figure 7-16. All the energy is received in the B scan area. 
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The A scan signal is added to the B scan signal. The signals from the C and D 
scans are also added. However, the sum of A*B is now subtracted from the sum 
of C+D. In this case, the values from the A scan and the C scan are zero. This 
total value of (A+B) - (C+D) is then passed to the elevation circuit. 


Figure 7-16. Monopulse Elevation Tracking Error 


(1) The comparison in Figure 7-17 shows that all the energy is in the В 
scan. The radar will reposition the scan vertically to balance the energy between 
the B and D scans. When the energy level is balanced, the elevation error is zero. 


Elevation error = 
imuth Error Rem; 


Figure 7-17. Monopulse Elevation Track 
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(2) Using the azimuth error equation from Figure 7-15, the azimuth tracking 
loop computes the azimuth error and repositions the antenna to equalize the 
received energy in all the beams. The monopulse radar has now established a 
tracking solution (Figure 7-18). All these computations are done instantaneously 
on a pulse-to-pulse basis. 


Figure 7-18. Monopulse Azimuth Track 


7. CONTINUOUS WAVE (CW) RADARS 

CW radar was one of the earliest forms of radar systems. Unlike pulse radar 
systems, CW radars emit a continuous beam of RF energy with no interruptions 
in the transmissions to detect returning echoes. A continuous radar transmission 
from the antenna requires that a classic CW radar have two antennas, one for 
transmission and one for reception (Figure 7-19). 


Figure 7-19. CW Radar 
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a. Since a continuous trans a continuous echo signal, 
impossible to tell what part of the echo is associated with any particular part of 
the transmission. This makes range typical determination impossible. The 
uth and elevation tracking capability of a CW radar is based on the antenna 
position when the target is illuminated. The simple application of the Doppler 
principle provides a means for a CW radar to track a target in velocity and reject 
clutter. The Doppler principle deals with the fact that a radar return from a moving 
target will be shifted in frequency by an amount proportional to its radial velocity 
compared with the radar site. Using the difference in frequency from the 
transmitted signal to the received signal, a CW radar can separate the target 
return from clutter based on a change in frequency. This type of radar is called a 
CW Doppler radar. 


b. The most serious disadvantage of a simple CW Doppler radar is that it does 
not provide any range information on the target. One method of obtaining range 
information from a CW radar uses frequency modulation (FM). The modulation 
can be sinusoidal, sawtooth, triangular, or any shape, as long as the rate of 
frequency change is known. The transmitter emits a continuous signal, but the 
frequency is changed in a known pattern. When the echo returns from the target, 
then compared to the frequency being transmitted. This frequency difference 
rectly proportional to the range of the target. 


transmitted wave but a plot of how the frequency of the wave varies with time. For 
a target, without any relative motion, the frequency returning to the receiver is 
depicted by the dotted line. The target echo frequency lags the transmitted 
frequency by time (t). There is also a frequency difference between the 
transmitted and received signals. Range to the target may be computed by 
measuring this frequency difference and dividing by the rate of change of the 
transmitted frequency. The result is time. Dividing this time by 12.4 microseconds 
per radar mile yields range to the target. The frequency difference is constant for 
a target, without any relative motion, except for the brief intervals when the 
change in frequency goes from a positive to a negative slope. These "ditches" 
le and can be disregarded when calculating range. The average 
equal to target range. 
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Figure 7-20. FM CW Radar Range Determination (No Relative Motion) 


(2) For a target moving toward the radar, the FM CW radar measures both 
target range and velocity. In Figure 7-21, the frequency of the return signal will be 
increased as depicted by the dotted line. Remember, this is a graph of frequency 
versus time, not a depiction of the radar wave. For a moving target, this results in 
a varying frequency difference. A plot of the frequency difference over time 
provides target range by averaging the difference, while target velocity is found 
by comparing the two frequency differences. 


Echo Frequency Increase 
Transmitted ^ (Due to Doppler Shift) 
№ r4 5 


Average Indicates 
Target Range 


Figure 7-21. FM CW Radar Range Determination (Relative Motion) 
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с. The primary advantage of the FM CW Doppler гада ability to combine 
the clutter rejection features of a simple CW Doppler radar with the capability to 
detect range. The widest application of FM CW Doppler radars is in radar 
altimeters for aircraft. In addition, the HAWK mi system uses an FM CW 
Doppler acquisition radar and a CW target illuminator. 


d. Another method used for clutter rejection in a pulse radar system is to 
employ special circuits, or Doppler processing, to identify and reject clutter. 
These special circuits are added to the receiver section of a pulse radar and are 
called moving target indicators (MTIs). There are two types of MTIs, non-coherent 
and coherent. 


(1) The earliest form of MTI was called non-coherent MTI or "area" MTI. 
Non-coherent MTI radars do not process Doppler frequencies. The returns from 
опе scan are subtracted from returns from the next scan. All targets that move at 
least one resolution cell in the time between scans are displayed. All stationary 
objects, including fixed clutter, are cancelled and not displayed. In this type of 
MTI, clutter cancellation is based on the size and movement of the return. Due to 
changes in the clutter cross section, instabilities in radar operations, vari 
such as rain or clouds, and noise from the transmitter, clutter cancellation is 
never complete. In another form of non-coherent MTI, the radar returns from 
moving targets are compared to the returns from fixed targets, and the fixed 
targets are cancelled. These non-coherent MTIs are simple, but they do not 
provide the clutter rejection available from coherent MTI radars. 


(2) A coherent MTI uses the fact that Doppler shifts appear to a pulse radar 
as phase shifts on the received target pulse. Coherent МТ! uses sophisticated 
circuitry, including stable local oscillators (STALOs) and coherent local 
oscillators (COHOs) to capture and process these phase shifts. Further 
processing of these phase shifts yields velocities for each return. Those 
velocities associated with stationary targets are rejected and only moving targets. 
are displayed. Coherent MTIs have a major problem called "blind speeds." Blind 
speeds occur for all target Doppler frequencies that are the exact PRF, or any 
multiple of the PRF, of the radar signal. When a target is moving at a velocity that 
produces this Doppler frequency, its return is cancelled along with fixed returns. 


(3) There are three techniques to limit "blind speeds." The first technique 
to use a PRF stagger. By staggering the PRF, the blind speed associated with 
one PRF will be covered by the other PRF. The second method is called the delay 
line and canceler. This involves delaying each pulse so it can be compared to the 
next pulse before processing. This method enhances Doppler frequency 
comparison and rejects clutter more effectively. The third way is to use range 
gates and Doppler filters. A range gate is simply a switch that opens for a time 
corresponding to the time a radar return would arrive for a target at a spec 
range. For example, a range gate for all targets between 10 and 11 nautical miles 
would open 124 microseconds after the transmitted pulse (12.4 microseconds per 
mile) and close 12.4 microseconds later. A target return at this range would trip 
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this gate and be processed by Doppler filters to find velocity. Fixed targets would 
trip the range gate and be eliminated by the Doppler filters. This is a 
sophisticated technique that is also used by pulse Doppler radars. 


8. PULSE DOPPLER RADAR 

Pulse Doppler radars combine the advantages of both pulse and Doppler radar 
systems. Because the signal is pulsed, the radar can find range, azimuth, and 
elevation, similar to a conventional pulsed radar. A pulse Doppler radar can also 
compute overtake, or rate of closure, compared with the radar system on a pulse- 
to-pulse basis. A pulse Doppler radar operates much like an MTI, and the terms 
are sometimes used interchangeably. However, an MTI uses Doppler frequency 
shifts only to reject clutter while a pulse Doppler radar uses Doppler frequency 
shifts to reject clutter and to track targets in velocity. A pulse Doppler radar 
transmits a box or pulse of RF energy at the operating frequency of the radar 
(Figure 7-22). The frequency inside these boxes reacts the same way as the 
continuous waves of a CW radar, but since the RF waves are pulsed, range 
determination can be accomplished by measuring the time it takes for the 
reflected pulse to return from the target. Velocity determination and tracking are 
accomplished by capturing and quantifying the Doppler shift of the frequencies in 
each pulse. 


= UV 
mr EVV 


Pulsed 
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Velocity Range 
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Figure 7-22. Comparison of CW Radar and Pulse Doppler Radar 


a. A pulse Doppler radar tracks a single target in azimuth and elevation by 
employing either conical scan (sequential lobing) or monopulse tracking. Angle 
and elevation tracking employing these techniques is covered in Sections 3 and 6 
of this chapter. The error signals generated by these techniques are sent to the 
antenna servos to keep the target return centered in the antenna beam. 


b. Range tracking of a single target in a pulse Doppler radar is normally 
accomplished by а split-gate or leading-edge range tracking loop. Some pulse 
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Doppler radars employ an FM technique to provide range information during high 
PRF operations. 


c. For velocity tracking, each range gate has a complete set of Doppler filter 
banks as depicted in Figure 7-23. Each pulse of RF energy is composed of many 
frequencies. To separate the returning target frequency from all other frequencies 
in the returning waveform, the pulse Doppler radar employs filters to cancel the 
unwanted frequencies. In addition, it cancels out all returns with no frequency 
shift, which equates to canceling all returns with no movement relative to the 
radar. 


x Frequency 
Clutter Filter Detection Filters 


— Transmitter Frequency 
Returned Frequency 


Figure 7-23. Range Ambiguity 


d. The ability of a pulse Doppler radar to accomplish range, azimuth, and 
velocity tracking is dependent on the PRF of the radar. Table 7-1 summarizes 
these capabilities based on PRF. Low PRF tracking in velocity is extremely 
difficult due to the spacing of the spectral lines. Low PRF gives accurate range 
and azimuth as well as long, unambiguous range. Medium PRF tracking in range, 
azimuth, and velocity is easy for the radar to handle. High PRF provides excellent 
velocity resolution, but range ambiguities become a problem. 


Table 7-1. Pulse Doppler Tracking Capabilities 


[Prefix [Velocity | Range Антип] 


Low PRF Poor “Good 
Med PRF Good Good Good 


High PRF Excellent | _ Poor | 6099 | 
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e. Weaknesses of pulse Doppler radars include velocity blind speeds, range 
ambiguity, and range eclipsing. 


(1) The primary operator exploitable weakness of a pulse Doppler radar 
takes advantage of the pulse Doppler radar's biggest strength. The pulse Doppler 
is designed to eliminate ground returns so that the attacker is able to track an 
aircraft that used to be able to hide in ground clutter. To remove the ground 
clutter and avoid tracking unwanted targets like cars on a road, a filter is 
designed in the radar to eliminate all targets with a low velocity relative to the 
radar. The key to breaking track of a pulse Doppler radar is to place the aircraft in 
a speed less than the speed gate relative to the radar (Figure 7-24), commonly 
referred to as the Doppler notch. 


Ve = 0 (Not Tracked) 


Ve = 400 knots (Tracked) 


Figure 7-24. Pulse Doppler Speed Gate 


(2) Range ambiguity occurs primarily with long-range targets when the 
return comes back to the radar after another pulse has already been transmitted 
(Figure 7-25). The radar will see this return and base its range calculations on the 
transmission time of the immediately preceding pulse, instead of the pulse that 
generated the return. The result will be an incorrect range calculation. 
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Figure 7-25. Range Ambiguity 


(3) Range eclipsing occurs when a target return comes back to the radar 
antenna while a pulse is being transmitted (Figure 7-26). Since the radar cannot 
receive while transmitting, the return will not be displayed. 


Figure 7-26. Range Eclipsing 


(4) To solve the problems of range ambiguity and eclipsing, a pulse 
Doppler radar employs different PRFs and computer logic. In Figure 7-27, at 
PRF 1, the return from target 1 is eclipsed, and target 2 is ambiguous. By 
changing the PRF slightly, these range problems can be resolved. Notice that at 
PRF 2, neither target is eclipsed, and at PRF 3, target 2 is eclipsed. The computer 
logic needs to be extremely advanced to compensate for these problems. These 
simplistic examples show the complex problem of using multiple PRFs. 
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Figure 7-27. Resolving Range Ambiguity and Eclipsing 


9. SUMMARY 

This chapter has discussed the range, azimuth, elevation, and velocity tracking 
techniques employed by conical scan, TWS, LORO, monopulse, CW Doppler, and 
pulse Doppler radar systems. The method used by a specific radar system to 
track a target determines the type of jamming technique required to counter this 
system. A basic understanding of the target tracking techniques will enable you 
to understand the basic jamming techniques employed to defeat these threats. 
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CHAPTER 8. RADAR MISSILE GUIDANCE TECHNIQUES 


1. INTRODUCTION 

Once a target has been designated, acquired, and tracked by a radar system, the 
final stage in target engagement is to guide a missile or projectile to destroy the 
target. There are three basic requirements for successful missile guidance: (1) 
precise target tracking by a target tracking radar (TTR) to provide target 
parameters (range, azimuth, elevation, velocity, etc.), (2) a method to track the 
position of the missile compared with the target, and (3) a fire control computer to 
generate missile guidance commands based on target and missile position. The 
missile guidance techniques employed by modern air-to-air and surface-to-air 
missile (SAM) systems will be covered in this chapter. In addition, the target 
engagement techniques employed by antiaircraft artillery (AAA) systems will also 
be discussed. There are three distinct phases in any missile intercept: boost, 
mid-course, and terminal. 


a. Nearly all missiles are unguided during the initial boost phase (Figure 8-1). 
During the boost phase, the missile electrical and hydraulic systems are activated 
and are coming up to operating parameters. The missile is gathering speed and 
normally will be in an unguided mode of flight. 


Figure 8-1. Initial Boost Phase 


b. During the mid-course phase, the missile is actively being guided to the 
target using some type of guidance signal (Figure 8-2). Guidance signals deflect 
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the control vanes of the missile to change its direction. These vanes change the 
roll, pitch, and yaw, in some combination, to control the missile flight path. 
Normally a gas grain generator powers a small hydraulic pump that deflects the 
control vanes in response to guidance signals. Each missile carries a limited 


supply of hydraulic fluid for maneuvering. The fluid is expended through vents 
with every control surface activation. The limited quantity of hydraulic fluid can 
be a significant factor during a long-range missile intercept. 


Figure 8-2. Mid-Course Guidance Phase 


с. The final phase of an intercept is the terminal phase (Figure 8-3). During 
this phase, the missile attempts to pass close enough to the target to detonate 
the fuse while the target is within the lethal radius of the warhead. Modern 
missiles employ both a contact fuse and some type of proximity fuse. Proximity 
fuses range from command detonation for command-guided missiles, fractional 
Doppler gates for semi-active guided missiles, to active laser fuses for IR-guided 
missiles. 


82 


Electronic Warfare Fundamentals Chapter 8. Radar Missile Guidance Techniques 


Figure 8-3. Terminal Guidance Phase 


2. COMMAND GUIDANCE 

Command guidance uses a fire control computer to constantly send course 
correction commands to the missile throughout its flight. These commands are a 
series of electrical missile guidance pulses called doublets or triplets. These 
pulses provide steering commands to the missile by varying the spacing between 
each guidance pulse. Each pulse, or pulse combination, relays some roll, pitch, 
and yaw command to the missile. These inputs are constantly corrected for the 
spatial relationship between the missile and the target's present position and rate 
of motion. Guidance commands are passed to the missile by specialized 
antennas on the TTR and an antenna installed on the missile, called a missile 
beacon. The beacon is a special radio receiver and transmitter that is attached to 
the rear of the missile. It acts like a transponder in that the TTR tracks and 
receives guidance commands. The guidance frequency may be widely separated 
from the target tracking radar frequency to minimize interference. This beacon is 
usually masked until missile booster separation. This results in the missile being 
launched unguided for the first 2-3 seconds. This type of delay is one of the 
reasons that all command-guided missile systems have a minimum launch range. 
Command guidance is used by the SA-2, SA-3, SA-4, and SA-8. 


a. Command-guided missiles will generally fly a rectified (full or half) or three- 
point pursuit geometry during the mid-course portion of the intercept (Figure 8-4). 
However, a command-guided missile may transition to a pure pursuit geometry 
during the terminal phase of the intercept. Rectified geometry involves the 
prediction of where the target and the missile will be at some point in the future. 
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The target's direction and rate of movement is tracked and predicted. The missile 
is then launched, pulls lead on the target, and is guided to the point in the sky 
where the intercept is predicted to take place. This profile requires the constant 
update of both the target and missile positions. 


Impact Point 


Figure 8-4. Rectified Flight Profile 


b. Three-point pursuit geometry is often used when there is incomplete range 
tracking data on the target. In this case, it will be impossible to predict exactly 
where the target will be at some point in the future. In this profile, the target 
tracking radar constantly tracks the target. The missile location will be updated 
by the missile beacon. The fire control computer will direct the missile to fly 
directly down the tracking radar beam toward the target. In this geometry, the 
missile may start out on a direct intercept course and, depending on the target's 
direction and rate of movement, transition to a pure pursuit intercept. The three 
points in three-point missile geometry are depicted in Figure 8-5. Point one is the 
target tracking radar, point two is the missile itself, and point three is the target. 
By keeping all three points always in a line, the missile will intercept the target at 
some point, although the range of the target is unknown. 
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Figure 8-5. Command Guidance: Three-Point Pursuit 


c. Command guidance techniques have many advantages. First, command- 
guided missiles can adjust their flight geometry throughout an intercept profil 
Second, the missiles are uncomplicated since they do not carry onboard 
computers or target tracking equipment. The fire control computer associated 
with the TTR accomplishes all intercept calculations. Third, the primary intercept 
profile, a full- or half-rectified intercept, is the fastest and most fuel-efficient 
intercept. Fourth, command guidance is difficult to jam since the missile beacon 
antenna is at the rear of the missile and can be relatively high-powered. And 
finally, an intercept is possible even without accurate range information by using 
the three point intercept profil 


d. Command guidance has several disadvantages. First, the use of a missile 
beacon delays the capture of the missile by the tracking radar. This can cause a 
large dead zone which equates to a larger minimum engagement range. Second, 
the accuracy of the intercept geometry is only as good as the tracking 
information provided by the target tracking radar. Jamming, interference, or loss 
of signal will adversely affect the intercept accuracy. In addition, normal radar 
characteristics could produce sufficient errors to cause the missile to miss the 
target, especially at longer ranges. Third, with insufficient range information, the 
three-point intercept profile is very slow and could result in the missile running 
out of energy before it gets to the target. Fourth, command guidance is reactive. 
The fire control computer constantly updates the intercept geometry based on 
target maneuvering. This results in missile maneuvering lagging target 
maneuvers. 
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3. SEMI-ACTIVE GUIDANCE 
Semi-active guidance is significantly different from command guidance, but only 
after launch. The first requirement is still for the target tracking radar to maintain 
a solid target track, with the tracking data being supplied to the fire control 
computer. The fire control computer then directs a target illumination antenna to 
point at the target and illuminates it with CW energy. The missile then passively 
homes on the reflected CW energy. 


a. The missile used by a threat system that uses CW homing is vastly 
different from the missile being guided by a command guidance signal. The 
missile that homes on CW energy must be equipped with a seeker section 
composed of an antenna and an internal receiver. The seeker section processes 
and computes the necessary course corrections as it flies toward the target. It 
can do this by knowing the zero boresight line of the antenna within the missile 
(Figure 8-6). As the reflected CW energy is received by the seeker, there is 
normally some deviation from the zero reference position. The onboard computer 
then directs the control surfaces to change the flight path to reduce the reference 
errors in the antenna to zero, if possible. When the error between the antenna 
position and the boresight position is zero, the missile is pointed directly at the 
target. 


Zero Bore Line 


Target 


Missile Commanded Down to 0° Error 


Figure 8-6. Semi-Active Guided Missile 


b. Missile systems that use semi-active guidance normally use velocity as the 
primary target discriminator during the intercept. The missile seeker locks onto a 
reference Doppler signal provided by the fire control computer before launch. 
This Doppler signal establishes a tracking gate around the velocity of the target. 
After the missile is launched, it initially compares the reference Doppler to the 
target Doppler sign: 
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c. The mid-course phase for a semi-active missile is also different from that of 
a command-guided missile. A semi-active guided missile follows the reflected CW 
energy during the mid-course phase of the intercept and normally attempts to fly 
a lead pursuit profile to the target (Figure 8-7). If the target maneuvers, however, 
the missile may transition to a pure pursuit flight path. Unlike a command-guided 
missile, a semi-active guided missile does not use a missile beacon. The fire 
control computer does not need to know where the missile is to compute course 
corrections since all that is necessary is to illuminate the target with the CW 
illuminator. This also means that the missile can begin to track and guide when it 
is launched and locked on to the reference Doppler gate. Semi-active guidance is 
the primary mode of guidance for many surface-to-air missiles, and almost all 
radar-guided air-to-air missiles. 


Figure 8-7. Semi-Active Guidance (Mid-Course) 


d. As the missile enters the terminal phase of the intercept, there is no 
change in the guidance mode used by a CW homing missile. The missile may 
complete the terminal phase of the intercept geometry by going to a pure pursuit 
flight path, if necessary (Figure 8-8). The missile continues to home in on the 
reflected CW signal until it passes close enough for the fuse to function. 
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Figure 8-8. Semi-Active Guidance (Terminal Phase) 


e. Semi-active missile guidance has many advantages. First, а semi-active 
guided missile is resistant to electronic jamming that may be used to deny range 
information. Second, a semi-active missile can be guided almost immediately 
after launch. This gives it a very small minimum range since it can maneuver 
almost as soon as it clears the launch rail. Third, it computes its own course 
corrections as necessary. This allows for a much quicker reaction to target 
maneuvers compared to a command-guided missile. Fourth, during a long-range 
intercept, a CW missile can be more accurate than a command-guided missile. 
This is accomplished by taking the inherent long-range radar tracking errors out 
of the equation. The target tracking radar only has to keep the target illuminated 
зо that it can point the CW antenna at the target. 


f. Although semi-active missile guidance is generally considered an excellent 
guidance technique, it does have some disadvantages. First, a semi-active guided 
missile normally requires reference Doppler values to be entered into the missile 
computer before launch. Without this reference, a semi-active missile cannot be 
launched (Figure 8-9). Second, a semi-active homing missile must maintain a lock 
onto the target Doppler. The use of chaff and beam maneuvers, which result in a 
near zero target Doppler, may cause a missile or radar to break lock. Third, if a 
break-lock occurs, a CW homing missile normally cannot regain target track and 
complete the intercept. 
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a. The range at which the missile goes "active" is dependent on the intercept 
geometry. High-aspect angle intercepts allow the activation of active guidance 
sooner than beam or tail-aspect intercepts. Missiles that employ active guidance 
carry a complete miniature radar system and fire control computer within the 
missile. As the missile nears the target, its internal radar system turns on and 
locks onto the target. The internal fire control computer directs control inputs to 
complete the intercept (Figure 8-11). 


Missile's Active Radar Locks 
‘On and Completes Intercept 


Ground/Aircraft Radar Turns Off 
After Missile's Active Radar Turns On 


Figure 8-11. Active Guidance Phase 


b. Active-guided missiles have many advantages. First, active-guided 
missiles are very accurate at long ranges. This is because they do not rely on the 
target tracking radar once their internal radar takes over the intercept. Second, an 
active missile is extremely difficult to jam. It uses a narrow beam and its relative 
power is constantly increasing as it nears the target. Third, an active-guided 
missile is a fire-and-forget weapon. Command or semi-active missile guidance 
requires the target tracking radar to maintain lock-on until the intercept is 
completed. In an air-to-air engagement, this means the interceptor is predictable 
until the missile hits the target, and vulnerable to an enemy missile attack. An 
interceptor with an active missile, however, may launch the missile and, once it 
goes “active,” can then turn around or maneuver defensively. 


с. Active-guided missiles have a few disadvantages as well. First, the active 
homing missile is a complex missile integrating both command and active 
guidance modes. Second, the missile may still be susceptible to electronic 
jamming during the mid-course phase of flight. Remember, during the mid-course 


8-10 


Electronic Warfare Fundamentals Chapter 8. Radar Missile Guidance Techniques 


phase, the missile relies on command ог semi-active guidance. Jamming the 
target tracking radar may affect the missile's ability to “see” the target near the 
terminal phase. 


5. SEEKER-AIDED GROUND GUIDANCE/TRACK-VIA-MISSILE GUIDANCE 
In seeker-aided ground guidance (SAGG) and track-via-missile (TVM) guidance, 
the target is illuminated by the ground-based radar and the missile receives 
reflected energy from the target. Unlike conventional semi-active homing, the 
missile does not generate its own guidance commands. Instead, the missile 
transmits raw engagement data to the ground-based fire control system (FCS) in 
order to generate uplink guidance commands. TVM is similar to SAGG; however, 
additional processing is done on-board the missile prior to transmitting the 
engagement data to the ground-based FCS. 
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Doppler Processing of Seeker Signal Data 
and Correlation with Other Information 


Figure 8-12. SAGG/Track-Via-Missile Guidance 


a. Track-via-missile and seeker-aided ground guidance are two relatively new 
missile guidance techniques with similar advantages. First, they are extremely 
accurate at long ranges where the inherent radar tracking errors may be large 
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enough to cause a miss. Second, they can respond very quickly to any actions 
taken by the target since the missile seeker can track these changes and transmit 
the new position to the TTR fire control computer. Third, TVM and SAGG can be 
used with a large and capable fire control computer since most computations are 
accomplished by the TTR. Fourth, the integration of a phased array radar and the 
powerful TTR fire control computer allows the missile system to engage multiple 
targets. The Patriot missile battery, for example, can track and engage at least 
four targets simultaneously. 


b. The major disadvantage of track-via-missile and seeker-aided ground 
guidance is that they are the most complex forms of missile guidance. They 
require the use of sophisticated computers to combine radar tracking data and 
data received from the missile. This required hardware is expensive and demands 
greater maintenance and logistical support. In addition, the missile itself needs to 
be large enough to store the appropriate hardware for computations and data 
transfer. 


6. ANTIAIRCRAFT ARTILLERY (AAA) 
The classic role of AAA is point defense. AAA systems provide close-in defense 
for high-value targets. AAA systems are deployed to defend cities, airfields, 
bridges, industrial centers, lines of communications, command and control 
centers, infantry/tank units, and SAM sites. There are two types of AAA systems: 
towed and mobile. Towed AAA is normally deployed in fixed sites around key 
targets. Mobile AAA systems are deployed to provide air defense for army units 
and to protect mobile SAM sites. The effectiveness of AAA systems, towed or 
mobile, depends on the ability of the system to predict an aircrafts future 
position to fire its unguided ballistic projectile to intercept the aircraft and 
destroy it. To accomplish this objective, AAA systems employ two primary 
tactics, aimed fire and sector/barrage fire. 


a. Aimed AAA fire requires very accurate aircraft position information and an 
accurate prediction of future position. For aimed AAA fire, this information can be 
derived by using an optical sighting system on the gun or by employing a radar 
system coupled with a fire control computer. Smaller caliber AAA guns generally 
rely on optical target acquisition and firing (Figure 8-13). The high rate of fire, 
short range, and short projectile time of flight (TOF) simplifies the prediction and 
aiming problem for these systems. Smaller caliber AAA can also use tracer 
ammunition to help the gunner in correcting his optical firing solution. Larger 
caliber AAA systems, with slow rates of fire, long range, and long projectile TOF, 
generally use a TTR and a fire control computer to solve the problems associated 
with aimed fire (Figure 8-14). 
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Fire Director 


Figure 8-13. Optically Aimed AAA 


(1) The typical engagement sequence for an aimed AAA engagement 
‘employing a TTR and fire control computer begins with initial target data from an 
acquisition radar. The guns and TTR are pointed toward the target. The TTR 
initiates search and lock-on to the target. The TTR associated with large caliber 
AAA is usually a conical scan radar to provide accurate target positioning 
information. Target information is fed into the fire control computer which 
calculates the aim point, points the guns, and initiates firing. The fire control 
computer uses the target kinematic data, gun ballistics, wind, air density, and 
projectile dispersion pattern to compute the required aim point. All these 
computations are based on the assumption that the target will continue on the 
same heading, at the same altitude, and at the same airspeed during the projectile 
TOF. 
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Figure 8-14. Radar-Directed ААА. 


(2) The typical engagement sequence for an aimed AAA engagement, 
employing optical target tracking begins with initial target information from an 
acquisition radar to the fire director. The fire director gives gross aiming 
commands to the individual guns. The gunners then visually search for the target 
and use the on-carriage gun sights to predict the required lead angle and initiate 
firing. 


b. Sector or barrage fire tactics are employed when the aircraft cannot be 
accurately tracked (Figure 8-15). Acquisition information suggests an aircraft will 
traverse a volume of airspace or a specific sector. The fire director instructs the 
gunners to fire randomly into this sector in an effort to hit the aircraft with the 
barrage of AAA fire, or have the aircraft fly into a "curtain" of AAA fire. This tactic 
is especially effective for point defense for a fixed target. Attacking aircraft may 
have to fly a predictable flight path during weapons delivery. Sector/barrage fire 
can be directed to cover the expected attack directions and altitudes. 
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Figure 8-15. Sector/Barrage AAA 


7. SUMMARY 

This chapter has discussed the most common missile guidance techniques and 
AAA firing modes used by modern threat systems. A familiarity with the guidance 
technique employed by specific threat systems is the key to understanding the 
jamming techniques, chaff/flare employment settings, and tactical maneuvers 
designed to counter these systems. 
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CHAPTER 9. INTRODUCTION TO RADAR JAMMING 


1. INTRODUCTION 

Radar jamming is the intentional radiation or reradiation of radio frequency (RF) 
signals to interfere with the operation of a radar by saturating its receiver with 
false targets or false target information. Radar jamming is one principal 
component of electronic combat (EC). Specifically, it is the electronic attack (EA) 
component of electronic warfare (EW). Radar jamming is designed to counter the 
radar systems that play a vital role in support of an enemy integrated air defense 
system (IADS). The primary purpose of radar jamming is to create confusion and 
deny critical information to negate the effectiveness of enemy radar systems. 
This chapter will introduce the two types of radar jamming, the three radar 
jamming employment options, and discuss the fundamental principles that 
determine the effectiveness of radar jamming. 


2. RADAR JAMMING TYPES. 
There are two types of radar jamming: noise and deception. 


a. Noise jamming is produced by modulating a RF carrier wave with noise, or 
random amplitude changes, and transmitting that wave at the victim's radar 
frequency. It relies on high power levels to saturate the radar receiver and deny 
range and, occasionally, azimuth and elevation information to the victim radar 
(Figure 9-1). Noise jamming takes advantage of the extreme sensitivity of the 
radar receiver and the transmission pattern of the radar antenna to deny critical 
information to the victim radar. 


Figure 9-1. Noise Jamming 
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b. Deception jamming uses complex receiving and transmitting circuits to 
process and retransmit jamming pulses that appear as a real target to the victim 
radar. A deception jammer receives the signal from the victim radar and alters the 
signal to provide false range, azimuth, or velocity information. The altered signal 
is then retransmitted (Figure 9-2). The victim radar processes this signal, which 
disrupts the victim radar and confuses the radar operator. To be effective, 
deception jamming must match not only the victim radar's operating frequency, 
but all the other operating characteristics, including pulse repetition frequency 
(PRF), pulse repetition interval (PRI), pulse width, and scan rate. 


Figure 9-2. Deception Jamming 


c. Both noise and deception jamming effectiveness are heavily dependent on 
another component of EW, specifically, electronic warfare support (ES). ES 
assets, either airborne or ground-based, provide the threat system specific radar 
parametric data and update this critical information based on observed threat 
system operations. This data provides the foundation for developing noise and 
deception jamming techniques. Intelligence and engineering assessment of this 
data are used to identify specific threat system weaknesses that can be exploited 
with the optimum noise, deception, or combination of jamming techniques. This 
information is then programmed into jamming systems to counter specific 
threats. 
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3. RADAR JAMMING EMPLOYMENT OPTIONS 
There are currently two primary employment options for both noise and 
deception jamming techniques. These options are: (1) support jamming, and (2) 
self-protection jamming. Support jamming can be broken down further into stand- 
off jamming (SOJ), and escort jamming. 


а. To counter early warning, ground control intercept (GCI), and acquisition 
radars associated with an enemy IADS, noise and deception jamming techniques 
are employed by specialized support jamming aircraft. The goal of support 
jamming is to create confusion and delays within the command and control 
structure of the IADS. Deny, delay or degrade the enemy's ability to engage 
friendly forces. Support jamming operations can be focused against a nation: 
level IADS through the use of a stand-off jamming (SOJ) profile (Figure 9-3) or 
against a target area threat array using an escort jamming profile. 


Figure 9-3. Stand-Off Jamming 


(1) From an orbit area outside the surface-to-air missile (SAM) engagement 
zone, SOJ aircraft employ specialized jamming techniques to deny the enemy 
information about the attack package. SOJ aircraft employ specialized noise 
jamming techniques to generate jamming strobes on the victim radar display. 
This effectively denies range and azimuth information on aircraft ingressing and 
egressing the area covered by the noise jamming strobes. Intensity of the strobes 
is based on the power in the jamming. The area covered is based on the amount 
of jamming that can be injected into the main beam and sidelobes of the victim 
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radar. The effectiveness of SOJ noise jamming is determined by the power the 
jammer can generate relative to the power the victim radar can generate. This is 
called the jamming-to-signal (J/S) ratio. 


(2) SOJ aircraft can also employ a deception technique to generate false 
targets to confuse the radar operator and mask the presence of real targets 
(Figure 9-4). In this specialized technique, the deception jammer must tune to the 
frequency, PRF, and scan rate of the victim radar. The jammer then transmits 
multiple jamming pulses that the victim radar receiver processes like real target 
returns. With enough power, the deception jammer can generate multiple false 
azimuth targets by injecting jamming pulses into the sidelobes of the victim 
radar. False moving targets and false range targets are generated by varying the 
time delay of the jamming pulses based on the PRF and scan rate of the victim 
radar. 


P S 


Moving False Targets 


™ 


False Targets in Azimuth 
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Figure 9-4. False Target Jamming 


(3) Escort jamming is a specific tactic used by the EA-6B Prowler. The 
EA-6B is employed as an integral part of the attack package and is normally 
positioned behind and above the attack package (Figure 9-5). 
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Figure 9-5. Escort Jamming 


Using noise jamming, the EA-6B attempts to deny range and azimuth 
information to the victim radar by injecting high power signals into the main radar 
beam and sidelobes. To be effective, the EA-6B must be properly positioned in 
relation to the ingressing or egressing attack package (Figure 9-6). 


Figure 9-6. Escort Jamming Alignment 
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b. Self-protection radar jamming targets the radar systems that support 
jamming cannot negate. Self-protection jamming systems are part of a self- 
protection suite that includes a self-protection jamming pod, a chaffiflare 
dispenser, and on some aircraft, a towed decoy system. The overall purpose of 
these systems is individual aircraft survivability. These systems are designed to 
counter the individual SAM, AAA, and Al assets associated with the enemy IADS. 
They employ deception jamming techniques against the target tracking radars 
(TTRs) associated with these threats. They are designed to break the radar track 
or generate sufficient tracking errors to cause the missile or bullet to miss the 
aircraft. 


(1) Self-protection radar jamming systems usually employ deception 
jamming techniques based on several factors. First, effective deception jamming 
techniques generally require less power than noise jamming techniques. Second, 
less power means less weight and space, which are very important 
considerations for modern tactical aircraft. Finally, deception jammers can be 
designed to jam multiple threats, which is a critical requirement for operations in 
а dense threat environment (Figure 9-7). 


Figure 9-7. Self-Protection Jamming 


(2) Despite the advantages of deception jamming techniques for self- 
protection jamming, there are some limitations that must be considered. First, 
deception jammers are complex electronic systems that must receive a victim 
radar's signal, memorize all its characteristics, modify the signal, and retransmit 
this modified signal at a high power level. Second, to be effective, deception 
jammers must be programmed with all the signal parameters (frequency, PRF, 
PRI, pulse width, scan rate, etc.) of the victim radar. Finally, because many 
deception techniques can be effective against specific threats, selecting optimum 
techniques to employ against these threats must be based on identified threat 


9-6 


Electronic Warfare Fundamentals Chapter 9. Introduction to Radar Jamming 


system limitations. Identifying these specific threat systems limitations may be 
difficult. 


4, FUNDAMENTALS OF RADAR JAMMING 
There are some fundamental principles that apply to all types of jamming and to 
all jamming employment options. These principles are based on the 
characteristics of the jamming system and the characteristics of the victim radar. 
They include frequency matching, continuous interference, signal-to-noise ratio, 
jamming-to-signal ratio, and burnthrough range. 


a. Based on the data provided by ES systems and intelligence evaluations, 
radar jamming systems must transmit signals at the frequency of the victim radar 
This applies to both noise and deception jamming. If a jamming signal does not 
match the transmitter frequency, the jamming signal is not received and 
displayed on the scope (Figure 9-8). When a jamming signal matches the 
transmitter frequency, the jamming signal is received and masks the target 
display (Figure 9-9). 


Radar Jamming 
Frequency Frequency 


Frequency 


Figure 9-8. Jamming Frequency Error 
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Figure 9-9. Correct Jamming Frequency Matching 


b. For maximum effectiveness, a jamming transmitter should produce 
continuous interference. In much the same way intermittent static on a radio 
receiver does not completely block out a signal, intermittent jamming on a radar 
scope may not completely mask the target. An experienced radar operator or 
advanced automatic tracker can “read through” intermittent jamming and derive 
sufficient target information to negate jamming effectiveness. While true for noise 
jamming techniques, continuous interference also applies to deception 
techniques, especially when target reacquisition is considered. 


с. The signal-to-noise (S/N) ratio is a measure of the ability of the victim radar 
to detect targets. It is also an indication of the vulnerability of the radar to certain 
jamming techniques, especially noise jamming. 


(1) From the discussion of the basic radar equation in Chapter 5 (Equation 
5-10), Equation 9-1 is the signal power density of a target return at the radar 
receiver. The signal power density of the target return is so weak that it requires 
very strong amplification before processing and display. Besides the signal 
power from the target, some level of thermal noise is also generated and 
amplified along with the target signal. For an “ideal” (no noise) amplifier, 
Equation 9-2 is used to compute the level of thermal noise generated by the 
amplifier. 
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P, = transmitted power 
G =antenna gain 


P,GoA, 
© = target radar cross section (RCS) 


лук“ 


Signal Power Density = 


А. = antenna aperture area 
Б = range to the target 


Equation 9-1. Signal Power Density 


(1.38 x 10 watts/Hz degrees К) 
Thermal Noise (N) = КТВЕ = Standard temperature (290° К) 


B = radar receiver equivalent bandwidth 
radar receiver noise figure 
(one for "ideal" receiver) 


Equation 9-2. Thermal Noise 


Note: The instantaneous bandwidth of a receiver is the frequency range over 
which the receiver can simultaneously amplify two or more signals to within a 
specified gain. 


(2) The radar receiver amplifies both target signal and thermal noise. The 
output of the radar receiver will contain the target signal and the noise amplified 
across the bandwidth of the receiver. Separating the desired target signal from 
the undesired noise signal is one of the major problems confronting radar 
designers. 


(3) Equation 9-3 is derived by dividing Equation 9-1 by Equation 9-2. Many 
factors in this equation fluctuate and must be estimated using statistical 
calculations. For example, target RCS fluctuates based on the changing angle of 
the antenna beam and corresponding changes in the reflected signal. Effective 
antenna aperture is also a statistical phenomenon based on the fluctuations in 
target RCS. The thermal noise generated by a receiver is also a fluctuating factor 
and must be treated statistically. This means that the S/N ratio is a statistical 
factor associated with a probability of target detection and a probability of a false 
alarm. A false alarm occurs when the radar operator or automatic tracking circuit 
designates a fluctuation in noise level as a target. The higher the S/N ratio, the 
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higher the probability of target detection with a corresponding reduction in the 
probability of a false alarm. 


Signal-to-Noise Ratio = 


P, = transmitted power К = Boltzman's Constant 
G -antenna gain (1.38 x 10 watts/Hz degrees К) 
arget radar cross section (RCS) T= Standard temperature (290° К) 
B = radar receiver equivalent bandwidth 
intenna aperture area 
F = radar receiver noise figure 
ange to the target (one for "ideal" receiver) 


Equation 9-3. Signal-to-Noise Ratio 


(4) An analysis of Equation 9-3 suggests that any action that increases the 
power in the target signal (for example, increasing transmitted power, increasing 
antenna gain/aperture area, or decreasing target range) will improve the S/N ratio 
and improve the probability of target detection. It would also appear that 
decreasing the bandwidth of the radar receiver will increase the S/N ratio and 
enhance the probability of target detection. However, if the effective bandwidth of 
the receiver is reduced, this may eliminate a significant portion of the radar signal 
spectrum and decrease the probability of target detection. 


(5) The SIN ratio is also an indication of the range at which a target will be 
detected. A plot of the receiver output of a typical radar is shown in Figure 9-10. 
The weak target signal at an extended range is just above the receiver noise level. 
The target at closer range is easily detected above the noise level. A radar 
operator or automatic target detector could mistake the very weak target return 
as а fluctuation in the receiver noise level. This could result in a missed 
detection. The lack of discrimination between noise and target returns because of 
a poor SIN ratio can also result in designating fluctuations in the noise level as 
actual target signals, known as false alarms. 
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Figure 9-10. S/N Ratio and Target Detection 


(6) To preclude, or minimize false alarms, the radar receiver may be 
equipped with electronic circuits to establish a false alarm threshold. If the signal 
strength of a radar return is below this threshold level, it will not be detected or 
displayed (Figure 9-11). This false alarm threshold also influences the probability 
of target detection. With the threshold set too high, many detected targets will not 
be displayed. Additionally, if the false alarm threshold is raised automatically in 
relation to the amplitude of the receiver noise, the radar receiver is more 
vulnerable to noise jamming. 


False Alarm 
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(7) For any target return to be detected by the radar, the S/N ratio must be 
greater than one. If the S/N ratio is less than one, the target will not be detected 
above the receiver noise level. The purpose of noise jamming is to raise the level 
of noise in the radar receiver to reduce the SIN ratio to less than one. This masks 
the presence of the true target return. If а false alarm threshold is used, noise 
jamming raises this threshold to further complicate target detection. Figure 9-12 
depicts a S/N ratio greater than one. Figure 9-13 depicts a S/N ratio of less than 
one due to noise jamming. 


Figure 9-13. S/N Ratio Less Than One 
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d. The jamming-to-signal (J/S) ratio is a fundamental measure of jamming 
effectiveness. The J/S ratio compares the power in the jamming signal with the 
power in the radar return. Equation 9-4 is an expression of the J/S ratio. It is 
important to note that the J/S ratio should be measured at the output of the radar 
receiver. This will allow consideration of the receiver signal processing gain 
applied to the jamming signal. 


Jamming-to-Signal Ratio 


Р, = jamming power transmitted 
G, = jamming antenna дай 

P, = peak power transmitted by the radar 
бү = radar antenna gain 

R = range from jammer to radar 

© = aircraft RCS 


Equation 9-4. Jamming-to-Signal Ratio 


(1) The most critical factor in both the S/N and the J/S ratios is range. The 
SIN ratio is calculated based on R to the fourth power. This equates to a signal 
traveling from the radar to the target, and back to the radar receiver. The J/S ratio 
is calculated using R to the second power. This factor reflects the “one way” 
transmission of the jamming pulse from the jammer to the victim radar's receiver. 


(2) For a jamming signal to be effective, the J/S ratio must be greater than 
one. In general, threat radars, especially ground-based radars, transmit much 
more power than does an airborne jamming system. However, this power must 
travel twice as far as the airborne jamming signal. At long ranges, a low power 
jamming system can generate a J/S ratio much greater than one. In Figure 9-14, 
the jamming pulse completely masks the target return. As the jamming system 
approaches the target, the distance the radar pulse travels decreases with a 
corresponding increase of power in the radar return. This reduces the J/S ratio to 
a value less than one and the radar “sees” the target. This is called the 
burnthrough range (Figure 9-15). 
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Figure 9-14. J/S Ratio Greater Than One 
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Figure 9-15. J/S Ratio Less Than One 


e. Burnthrough occurs when the power in the reflected target signal exceeds 
the power in the jamming signal. Even when an optimum and continuous 
jamming technique is transmitting on the exact frequency of the victim radar, the 
jamming starts to lose effectiveness as it nears the radar. For a particular radar 


9-14 


Electronic Warfare Fundamentals Chapter 9. Introduction to Radar Jamming 


jamming technique, burnthrough range depends on the detection capability of the 
victim radar, expressed as the S/N ratio, and the capability of the aircraft's 
jamming system, expressed as the J/S ratio. The idea of burnthrough range 
explains why a jamming technique, especially noise jamming, loses its 
effectiveness as the aircraft approaches the radar. When plotting the jamming 
and signal power versus range (Figure 9-16), these two values intersect at the 
point where ће J/S ratio is one. At closer ranges, the jamming pulse is no longer 
masking the aircraft, and the aircraft can be detected. Burnthrough range is the 
point where the radar can see through the jamming. 
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Figure 9-16. Burnthrough Range 


5. SUMMARY 
The purpose of radar jamming is to confuse or deny critical data to the radar 
systems that play a vital role in supporting the mission of an integrated air 
defense system. Two types of radar jamming, noise and deception, can be 
employed іп a support-jamming role, or in a self-protection role for individual 
aircraft. The effectiveness of a jamming technique depends on the ability of the 
jamming system to generate a jamming signal that replicates the parameters of 
the victim radar, especially its frequency. The signal-to-noise ratio of the victim 
radar determines the vulnerability of the radar receiver to jamming while the 
jamming-to-signal ratio is an indication of the ability of the jamming system to 
effectively jam the victim radar. These basic radar jamming concepts are 
fundamental to understanding the impact of specific jamming techniques on 
radar systems. 
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CHAPTER 10. RADAR NOISE JAMMING 


1. INTRODUCTION 
A radar noise jamming system is designed to generate a disturbance in a radar 
receiver to delay or deny target detection. Since thermal noise is always present 
in the radar receiver, noise jamming attempts to mask the presence of targets by 
substantially adding to this noise level. Radar noise jamming can be employed by 
support jamming assets or as a self-protection jamming technique. Radar noise 
jamming usually employs high-power jamming signals tuned to the frequency of 
the victim radar. This chapter will discuss the factors that determine the 
effectiveness of radar noise jamming, radar noise jamming generation, and the 
most common noise jamming techniques. These noise jamming techniques 
include barrage, spot, swept spot, cover pulse, and modulated noise jamming. 


2. RADAR NOISE JAMMING EFFECTIVENESS 
The effectiveness of radar noise jamming depends on numerous factors. These 
factors include the jamming-to-signal (J/S) ratio, power density, the quality of the 
noise signal, and the polarization of the transmitted jamming signal (Figure 10-1). 


Detected Target Returns 


Pd 


Figure 10-1. Noise Level in a Typical Radar Receiver Output 


a. One of the most important factors that impacts the effectiveness of radar 
noise jamming is the J/S ratio (Figure 10-2). As discussed in Chapter 9, the power 
output of the noise jammer must be greater than the power in the target return, as 
measured at the output of the radar receiver. To achieve this level of jamming 
power, radar noise jammers usually generate high-power jamming signals. These 
high-power jamming signals can be introduced into the victim radar's main beam 
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to deny range information and into the victim radar's sidelobes to deny azimuth 
information. 
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Figure 10-2. Impact of Noise Jamming 


b. Another factor which impacts the effectiveness of radar noise jamming is. 


the power density. The power density of the noise jamming signal has a direct 
relation to the J/S ratio. 


(1) If the noise jamming signal is centered on the frequency and bandwidth 
of the victim radar, the jamming signal has a high power density. The ability of a 
noise jammer to concentrate the jamming signal depends on the ability of the 
jammer to identify the exact frequency and bandwidth of the victim radar 
(Figure 10-3). 
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Figure 10-3. Power Density — Narrow Bandwidth 
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(2) If the generated noise jamming signal has to cover a wide bandwidth or 
frequency range, the power density at any one frequency is reduced (Figure 10-4). 
Radar systems that are frequency agile or that employ a wide bandwidth can 
reduce, or negate, the effectiveness of noise jamming by reducing the power 
density of the jamming signal. 
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Figure 10-4. Power Density — Wide Bandwidth 


c. The quality of the noise jamming also determines its effectiveness. To 
effectively jam a radar receiver with noise, the jamming signal must emulate the 
thermal noise generated by the receiver. This ensures that the radar operator or 
automatic detection circuit cannot distinguish between the noise jamming and 
normal thermal noise. Thermal noise is referred to as white noise and has a 
uniform spectrum. All of the frequencies in the bandwidth of the receiver have the 
same spectrum and an amplitude that varies based on Gaussian distribution. A 
Gaussian distribution is simply a bell-shaped distribution of amplitudes. In order 
to be effective, the jamming signal should exactly match the characteristics of the 
thermal noise signal of the victim radar receiver. 


d. Polarization of the noise jamming signal is another significant factor that 
impacts its effectiveness. As discussed in Chapter 2, if the polarization of the 
jamming signal does not match the antenna polarization of the victim radar, there 
is a significant power loss in the jamming signal. Noise jamming systems 
designed to counter multiple threat radars, with various polarizations, generally 
use a transmitting antenna with a 45° slant or use circular polarization. Most 
threat systems are horizontally or vertically polarized. This results in a 50% 
reduction in effective radiated power (ERP) for most threat systems. A more 
serious power loss, nearly 100%, in ERP occurs when the jamming antenna is 
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orthogonally polarized with the victim antenna. The polarization of the n 
jamming signal impacts the J/S ratio and the power density. 


3. RADAR NOISE JAMMING GENERATION 
Noise jamming is produced by modulating an RF carrier wave with random 
amplitude or frequency changes, called noise, and retransmitting that wave at the 
victim radar's frequency. Since noise from numerous sources is always present 
and displayed on a radar scope, noise jamming adds to the problem of target 
detection. Reflected radar pulses from target aircraft are extremely weak. To 
detect these pulses, a radar receiver must be very sensitive and be able to 
amplify the weak target returns. Noise jamming takes advantage of this radar 
characteristic to delay or deny target detection. 


a. The simplest method of generating a high-power Gaussian noise jamming 
signal is to employ a highly amplified diode to generate a noise signal at the 
frequency of the victim radar. This signal is filtered and directly amplified to the 
maximum power that can be generated by the transmitter. This method is called 
direct noise amplification (DINA). The DINA method of noise generation has a 
ion. The maximum power available from linear wideband power 
is extremely limited. Employing any other form of power 
amplification would alter the Gaussian distribution of the jamming signal. This 
method of generating radar noise jamming was used extensively during WW Il. 


b. Modern noise jamming systems generate noise jamming signals by 
frequency modulating a carrier wave at the frequency of the radar. FM 
noise jammers employ a receiving antenna to intercept the victim's radar signal. 
The antenna passes the victim radar signal to the receiver for identification. The 
receiver also tunes the jamming signal generator to the correct frequency. The 
receiver uses an automatic frequency control (AFC) circuit to tune the voltage- 
controlled oscillator (VCO) to the frequency of the victim radar. A noise signal is 
generated by the jamming signal generator and added to the tuning voltage of the 
VCO to get an FM jamming signal. This signal is sent to a traveling wave tube 
(TWT) power transmitter. The TWT is normally operated in a saturated mode 
which produces a high-power jamming signal that covers a wider bandwidth than 
the victim radar. This reduces the power density of the signal, but the high power 
levels available from the TWT amplification of an FM signal compensate for this 
loss. The signal is sent to the transmitting antenna and directed toward the victim 
radar. 


c. Figure 10-5 highlights an important feature of a modern radar noise 
jamming system: a look-through capability. A look-through mode allows the 
receiver to periodically sample the signal environment. The objective of the look- 
through mode is to allow the jammer to update victim radar parameters and 
change the jamming signal to respond to changes in the signal environment. This 
greatly enhances the effectiveness of noise jamming systems. One method used 
le a look-through capability and reci 
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antennas to allow continuous operation of the receiver to update signal 
parameters. Another method is to switch off the jammer for a brief period to allow 
the receiver to sample the signal environment. Since this latter look-through 
method eliminates the jamming signal, the amount of time the jammer is switched 
off must be kept to a minimum. 
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Figure 10-5. Frequency Modulated (FM) Noise Jamming System 


4. BARRAGE JAMMING 

An important aspect of jamming power is power density. Noise jamming depends 
on power density for its effectiveness. Power density is a function of the 
frequency range, or bandwidth, of the jamming signal. If a jammer covers a 
narrow frequency range, it can concentrate energy in a narrow band. If a jammer 
covers a wide frequency range, the energy is spread over that entire range. Since 
the jammer has fixed radiated power, this lowers the effective jamming power at a 
given frequency. Barrage jamming is a jamming technique where high power is 
sacrificed for the continuous coverage of several radar frequencies (Figure 10-6). 
The jamming signal is spread over a wide frequency range, which lowers the ERP 
at any one frequency. This type of jamming is useful against frequency-agile 
radars, against a radar system that uses multiple beams, or against multiple radar 
systems operating in a specific frequency range. By spreading the jamming over 
a wide frequency range, there is some level of jamming no matter what frequency 
the radar uses. Barrage jamming was used extensively during World War Il. 
Advantages of barrage jamming are its simplicity and ability to cover a wide 
portion of the electromagnetic spectrum. The primary disadvantage is the low 
power density, especially when a high J/S ratio is needed against modern radars. 
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Figure 10-6. Barrage Jamming 


5. SPOT JAMMING 
One way to take advantage of the noise jammer's simplicity, but raise the 
jamming signal power, is to use a spot jammer. The earliest spot jammers were 
very narrow band jammers covering a bandwidth of 10 megahertz or less (Figure 
10-7). This narrow band spot jammer was tuned to the anticipated frequency of 
the target radar. When it is necessary to jam a number of radars at different 
frequencies, more than one jammer is used. One problem that developed was of 
carrying the required number of spot jammers to counter a modern IADS. Also, 
radars that change their operating frequency, or are frequency-agile, defeat the 
spot jammer. Today, intercept panoramic receivers work with spot jammers to 
determine the frequency of the victim radar. A look-through capability is included 
in the system so that the target radar signal can be monitored to assess jamming 
effectiveness. The jamming signal can be adjusted for any changes in the 
operating frequency of the radar. 


510 MHz Victim. 520 MHz 


Figure 10-7. Spot Jamming 
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a. The primary advantage of spot jamming is its power density. Radar or 
communications receivers can be countered at longer ranges than when using a 
barrage jammer of equal output power (Figure 10-8). 
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Figure 10-8. Spot Jamming Effectiveness 


b. A disadvantage of the spot jammer is its coverage of a narrow band of the 
frequency spectrum. An operator or computer in the receiver must constantly 
monitor and tune the jamming signal to the target radar’s frequency. The 
complexity of this process increases when jamming frequency-agile radars that 
can change frequencies with every pulse. 


6. SWEPT-SPOT JAMMING 

When high power density is required over a large bandwidth, one solution is to 
take spot jamming and sweep it across a wide frequency range (Figure 10-9). This 
preserves the high power density but allows the jamming to cover a large 
bandwidth. The jamming spot is swept across a broad frequency range at varying 
speeds. With this technique, a number of radar systems can be covered. Because 
of their high jamming power, swept-spot jammers are able to cover a number of 
radars operating in a broad frequency range. However, jamming is not 
continuous. Fast swept-spot jamming can approximate continuous jamming by 
causing a phenomenon known as "ringing." Fast sweeping spot noise is like a 
burst of energy which sets up vibrations within the receiver section. When these 
vibrations last until the next burst of energy is received, this is known as ringing. 
Three factors determine swept-spot jamming effectiveness. The first is the power 
in the spot. The next is the bandwidth, or frequency range, the spot covers. The 
last is the sweep rate. 
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Figure 10-9. Swept-Spot Jamming 


7. COVER PULSE JAMMING 
Cover pulse jamming is a modification of swept-spot jamming. This is a "smart 
noise” technique that is responsive for a short period of time (Figure 10-10). A 
repeater jammer acts as a transponder. It receives several radar pulses and 
determines the PRF of the victim radar. It then uses this data to predict when the 
next radar pulse should arrive. Using an oscillator that is gated for a period of 
time based on predicted pulse arrival time, a noise-modulated signal is amplified 
and transmitted. This process works against a radar with a steady PRF, and 
lows a low-powered repeater to respond to a number of threats by time-sharing. 
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Figure 10-10. Cover Pulse Jamming 
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Cover pulse jamming is used to initiate a range gate pull-off (RGPO) 
deception jamming technique. The deception jammer transmits a noise jamming 
signal, or cover pulse, that is much stronger than the target return. The cover 
pulse raises the automatic gain inside the range gate, and the range tracking loop 
initiates tracking on the cover pulse. The deception jammer then increases the 
time delay in the jamming pulse and moves the range tracking gate away from the 
real target (Figure 10-11). 
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Figure 10-11. Range Gate Pull-Off Cover Pulse 


b. A form of cover pulse jamming is also used to initiate a velocity gate pull- 
off (VGPO) technique against continuous wave and pulse Doppler radars. The 
cover pulse, in this case, is a strong jamming signal with the same frequency 
shift as the aircraft return. This cover pulse steals the velocity tracking gate and 
sets up the velocity tracking loop to steal the velocity tracking gate based on 
false target Doppler shifts (Figure 10-12). 
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Figure 10-12. Velocity Gate Pull-Off Cover Pulse 


8. MODULATED NOISE JAMMING 


Modulated jammers are special hybrid jammers which employ noise jamming that 
is either amplitude or frequency modulated. The purpose of this modulated noise 
is to defeat target tracking radars (TTRs) rather than deny range information. 
Modulated noise jamming has proven effective against conical scan and track- 
while-scan (TWS) TTRs. 


a. Modulated jamming alters the noise jamming signal at a frequency that is 
related to the scan rate of the target radar. If modulated jamming is used against 
a conical scan radar, a sine wave signal is used (Figure 10-13). The frequency of 
the sine wave is slightly higher than the scan rate of the victim radar. The 
amplitude difference results in a constantly varying phase between the radar and 
the jamming signal. This phase differential produces false targets with a strong 
signal amplitude everywhere the signals reinforce each other. This causes the 
conical scan radar to track the false returns and lose the real target return. For 
this technique to work, the scan rate of the intended victim radar must be known. 


Jammer Output 


Figure 10-13. Conical Scan Modulated Jamming 
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b. Against a TWS radar, a rectangular waveform is used to modulate the noise 
signal. The PRF of the modulation is set at some harmonic of the TWS rate. This 
synchronization results in a number of jamming strobes on the radar scope. Each 
jamming strobe is at a different azimuth or elevation depending on which radar 
beam is being jammed. The number of jamming strobes depends directly on the 
harmonic used to modulate the signal. In Figure 10-14, a modulating signal 
frequency that is four times the scan rate of the radar will produce four jamming 
strobes on the scope. If the jamming is slightly out of tune with the scan rate, the 
jamming strobes will appear to roll across the radar scope. 
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Figure 10-14. TWS Modulated Jamming 


9. SUMMARY 
Radar noise jamming is employed to deny target acquisition and target tracking 
data to a victim radar. This is accomplished by injecting amplitude or frequency 
modulated noise jamming signals into the victim radar's receiver. The radar noise 
jamming techniques discussed in this chapter included barrage, spot, swept- 
Spot, cover pulse, and modulated jamming. The effectiveness of these noise 
jamming techniques depends on the power density of the jamming signal 
compared to the power in the radar return, or the J/S ratio. Radar noise jammers 
are generally simple, high-power systems which can be effectively employed in a 
support or self-protection role. Radar noise jamming can be employed in 
conjunction with deception jamming techniques to maximize the impact of 
jamming on victim radars. 
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CHAPTER 11. DECEPTION JAMMING 


1. INTRODUCTION 
Deception jamming systems are designed to inject false information 
radar to deny critical information on target azimuth, range, velocity, or a 
combination of these parameters. To be effective, a deception jammer receives 
the victim radar signal, modifies this signal, and retransmits this altered signal 
back to the victim radar. Because these systems retransmit, or repeat, a replica of 
the victim's radar signal, deception jammers are known as repeater jammers. The 
retransmitted signal must match all victim radar signal characteristics including 
frequency, pulse repetition frequency (PRF), pulse repetition interval (PRI), pulse 
Ith, and scan rate. However, the deception jammer does not have to replicate 
the power of the victim radar system. 


a. A deception jammer requires significantly less power than a noise jamming 
system. The deception jammer gains this advantage by using a waveform that is 
identical to the waveform the radar's receiver is specifically designed to process. 
Therefore, the deception jammer can match its operating cycle to the operating 
cycle of the victim radar instead of using the 100% duty cycle required of a noise 
jammer. To be effective, a deception jammer's power requirements are dictated 
by the average power of a radar rather than the peak power required for a noise 
jammer. In addition, since the jammer waveform looks identical to the radar's 
waveform, it is processed like a real return. The jamming signal is amplified by 
the victim radar receiver, which increases its effectiveness. The reduced power 
required for effective deception jamming is particularly significant when 
designing and building self-protection jamming systems for tactical aircraft that 
penetrate a dense threat environment. Deception jamming systems can be 
smaller, lighter, and can jam more than one threat simultaneously. These 
characteristics give deception jammers a great advantage over noise jamming 
systems. 


b. Although deception jammers require less power, they are much more 
complex than noise jammers (Figure 11-1). Memory is the most critical element of 
any deception jammer. The memory element must store the signal characteristics 
of the victim radar and pass these parameters to the control circuitry for 
processing. This must be done almost instantaneously for every signal that will 
be jammed. Any delay in the memory loop diminishes the effectiveness of the 
deception technique. Using digital RF memory (DRFM) reduces the time delay 
and enhances deception jammer effectiveness. Deception jamming employed in a 
self-protection role is designed to counter lethal radar systems. To be effective, 
deception jamming systems must be programmed with detailed and exact signal 
parameters for each lethal threat. 
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Figure 11-1. Deception Jamming System 


c. The requirement for exact signal parameters increases the burden on 
electronic warfare support (ES) systems to provide and update threat information 
on operating frequency, PRF, PRI, power pulse width, scan rate, and other unique 
signal characteristics. An electronic intelligence (ELINT) architecture is required 
to collect, update, and provide changes to deception jamming systems. In 
addition, intelligence and engineering information on exactly how a specific 
threat system acquires, tracks and engages a target is essential in identifying 
system weaknesses. Once a weakness has been identified, an effective deception 
jamming technique can be developed and programmed into a deception jammer. 
For example, if a particular radar system relies primarily on Doppler tracking, a 
Doppler deception technique will greatly reduce its effectiveness. Threat system 
exploitation is the best source of detailed information on threat system 
capabilities and vulnerabilities. Effective deception jamming requires much more 
intelligence support than does noise jamming. 


d. Most self-protection jamming techniques employ some form of deception 
against a target tracking radar (TTR). The purpose of a TTR is to continuously 
update target range, azimuth, and velocity. Target parameters are fed to a fire 
control computer that computes a future impact point for a weapon based on 
these parameters and the characteristics of the weapon being employed. The fire 
control computer is constantly updating this predicted impact point based on 
changes in target parameters. Deception jamming is designed to take advantage 
of any weaknesses in either target tracking or impact point calculation to 
maximize the miss distance of the weapon or to prevent automatic tracking. This 
chapter will discuss the most commonly employed deception jamming 
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techniques, including false target jamming, range deception jamming, angle 
deception jamming, velocity deception jamming, and monopulse jamming. 


2. FALSE TARGET JAMMING 

False target jamming is an effective jamming technique employed against 
acquisition, early warning, and ground control intercept (GCI) radars. The 
purpose of this type of jamming is to confuse the enemy radar operator by 
generating many false target returns on the victim radar scope. When false target 
deception jamming is successfully employed, the radar operator cannot 
distinguish between false targets and real targets (Figure 11-2). 
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Figure 11-2. False Target Generation 


a. To generate false targets, the deception jammer must tune to the 
frequency, PRF, and scan rate of the victim radar. The jamming pulse must 
appear on the radar scope exactly like a radar return from an aircraft. Multiple 
false targets greater in range than the jammer are generated by delaying the 
transmission of a jamming pulse until after the victim radar pulse has been 
received. False targets closer in range are generated by anticipating the arrival of 
a radar pulse and transmitting a jamming pulse before the victim radar pulse hits 
the aircraft. If the victim radar employs a jittered PRF, only targets greater in 
range can be generated. 


b. To generate different azimuth false targets, the deception jammer 
synchronizes its transmitted pulse with the victim radar's sidelobes. Due to their 
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reduced power, when compared to the main beam, sidelobes are difficult to 
detect and analyze. The receiver in the deception jammer must be sensitive 
enough to detect these sidelobes and not be saturated by the power in the main 
radar beam. A false target deception jammer must inject a jamming pulse that 
looks like a target return into these sidelobes. To penetrate the radar sidelobes 
requires a lot of power. However, the power must be judiciously used. If a 
powerful jamming pulse is injected into the main beam, the false targets will be 
easy to detect. Most false target jammers vary the power in the jamming pulse 
inversely with the power in the received signal, on a pulse-by-pulse basis. This 
means the repeater jamming signal is at minimum power when the main beam of 
the victim radar is on the aircraft and at maximum power when the sidelobes are 
being jammed. To effectively generate false azimuth targets, the jammer must 
have a receiver with a wide dynamic range to detect both the main beam and the 
sidelobes. In addition, the jamming system must be able to generate high power 
that can be effectively controlled by the receiver. 


c. To generate moving false targets, the deception jammer must synchronize 
with the main beam and the sidelobes in frequency, pulse width and PRF. 
Amplitude modulated jamming signals, with variable time delays, are transmitted 
into the sidelobes of the victim radar. The variable time delay provides a false 
target that changes range, either toward or away from the radar, depending on 
the time delay. The amplitude modulation provides false azimuth targets that 
appear to be moving. 


d. The effectiveness of false target generat 
the generated false radar returns. If the vi 9 
between false returns and target returns, the technique is а failure. The false 
returns must look identical to an aircraft return. The radar return on the victim 
radar scope should have the same intensity, depth, and width as a target return. 


(1) Power determines the false target intensity when it is displayed on the 
victim radar scope. Varying jammer output power inversely with received power 
ensures that each false target has nearly the same intensity as a true target 
return. The depth, or thickness, of the false target depends on the pulse width of 
the victim radar. By matching the pulse width of the jamming pulse with the pulse 
width of the radar, the jammer can generate false targets with the same 
depth as a real target return. 


(2) The width of the false target depends on the antenna pattern of the 
victim radar. This can pose a problem for false-target deception jammers. 
Because the jamming pulse is transmitted the entire time the radar beam is on the 
jammer, the width of a false target will tend to be greater than a real target return. 
Aircraft radar return varies with main beam cross-section. To correct this 
problem, most false target deception jammers use random modulation in the 
power of the transmitted pulses. This will vary the width of the false targets and 
make them look more like the variable returns of actual targets. 
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3. RANGE DECEPTION JAMMING 
Although a specific TTR can track multiple targets and direct multiple weapons, 
the tracking circuit must select a single target return and track it while ignoring 
all other returns. Target selection is done by using gate bins. The range gate is 
used as the primary gate for target selection. A range gate is an electronic switch 
that is turned on for a period of microseconds based on a certain range or time 
delay after a pulse is transmitted (Figure 11-3). 
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Figure 11-3. Range Gate Tracking 


a. Range deception jamming exploits any inherent weakness in a TTR's 
automatic range gate tracking circuits. When a TTR's range gate locks on to an 
aircraft, the range deception jammer detects the radar signal. The range 
deception jammer then amplifies and retransmits a signal much stronger than the 
radar return. This retransmitted signal, called a cover pulse, is displayed in the 
range gate with the target signal (Figure 11-4). 
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Figure 11-4. Range Gate Jamming Cover Pulse 


b. The automatic gain control (AGC) circuit lowers the gain in the range 
tracking gate to control the amplitude of the cover pulse in the range gate. 
Reduced gain causes the real target return to be lost, and the range gate only 
tracks the jamming signal. This is known as range gate capture. 


c. Once the range gate is captured by the cover pulse, a technique called 
range gate pull-off (RGPO) is employed (Figure 11-5). The deception jammer 
memorizes the radar signal and introduces a series of time delays before 
retransmitting. By increasing these time delays, the range gate will detect ап 
increase in range and automatically move off to a false range. Once the range 
gate has moved well away from the real target, the range deception jammer shuts 
down, and the radar range gate is left with no target to track. The range gate 
breaks lock and the TTR must again go through the process of search, 
acquisition, and lock-on to re-engage the target. 
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Figure 11-5. Range Gate Pull-Off 


d. There are several advantages of range deception jamming, especially when 
used as a self-protection technique. It can generate sufficient errors to deny 
range information and is effective against most automatic range tracking 
systems. This technique does not require a large amount of power, just enough 
to cover the radar return of the aircraft. If the time delays are not exaggerated, an 
operator may not detect the loss of range lock-on until after a missile has been 
fired. The insidious nature of range deception jamming may generate enough 
miss distance to save the aircraft and pilot. 


e. There are disadvantages to using range deception jamming. First, it can be 
defeated by a trained radar operator. If the operator detects a problem with the 
automatic range tracking circuit, the system can be switched to manual range 
tracking mode to defeat RGPO. Also, if the threat system is still able to track the 
aircraft's azimuth and elevation, range information may not be required to 
complete target engagement. To maximize range deception jamming 
effectiveness, it should be employed in conjunction with azimuth and elevation 
jamming. Finally, this type of range deception jamming is not effective against a 
leading-edge range tracking system. A leading-edge tracker will not see the 
delayed cover pulse. As the cover pulse moves off the target, AGC circuits reset 
the gain to continue tracking the real target. The only way to defeat a leading- 
edge range tracker is with a deceptive jammer that anticipates the next radar 
pulse and sends a jamming cover pulse before it reaches the aircraft. This 
jamming technique can also be defeated by randomly varying the radar PRF. 
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4. ANGLE DECEPTION JAMMING 

Angle deception jamming is designed to exploit weaknesses in the angle tracking 
loop of the victim radar. The specific technique depends on the tracking method 
used to derive azimuth and elevation information. Inverse amplitude modulation 
jamming is the main angle deception technique used against TWS radars. For 
conical scan radars, scan rate modulation and inverse gain jamming are used. 
‘Swept square wave (SSW) jamming is used against LORO tracking radars. 
Monopulse angle deception jamming will be covered separately. 


a. The azimuth and elevation tracking loop for a TWS radar is based on target 
signal amplitude modulation. The inverse amplitude modulation jammer 
generates a signal with modulation exactly opposite the expected return. To 
accomplish this, the angle deception jammer must receive the radar signals from 
the tracking beams. The jammer responds with a signal of the same frequency, 
PRF, and scan rate synchronized to the inverse of the radar antenna pattern 
(Figure 11-6). This induces an error in the angle tracking gate that, over a series 
of scans, causes the radar to lose target angle tracking. 


Radar Pulses 


Amplitude 


Jammer Response 


Time 


q— Tracking Gate Error 


Combined Result 


Amplitude 


Figure 11-6. Inverse Amplitude Modulation Jamming 
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b. Inverse gain jamming is also effective against conical scan radars. Since 
conical scan radars use the phase of the target returns to generate error signals, 
an inverse gain deception jammer attempts to alter the phase by inducing fake 
signals into the antennas. In addition, by altering the amplitude of the signal, the 
jammer induces large errors into the tracking loop. To accomplish this, the 
jammer must determine the frequency, PRF, and scan rate of the victim radar. It 
then transmits signals that change the phase and amplitude of the target signal, 
resulting in a signal 180 degrees out of phase with the actual target (Figure 11-7). 
This 180-degree error rapidly drives the antenna off the target and causes 
break-lock. 
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Figure 11-7. Inverse Gain Jamming 


c. Scan rate modulation is also used against conical scan radars. This angle 
deception technique modulates the jamming pulse at or near the victim radar 
mutation frequency. As the modulation approaches the radars nutation 
frequency, large error signals appear in the radar servo tracking loops, producing 
random gyrations in the antenna system, causing break-lock. This technique is 
most effective if the modulation jamming is slowly swept in frequency until it 
matches the nutation rate. 
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d. Both inverse scan and scan rate modulation jamming require very little 
power and have proven extremely effective against TWS and conical scan radars. 
To be effective, however, the angle deception jammer must find the precise scan 
rate of the victim radar. The jammer must concentrate on one signal at a time, 
limiting the number of threat systems that can be jammed simultaneously. In a 
dense threat environment, this can be a severe limitation. 


e. The effectiveness of inverse gain and scan rate modulation jamming led 
radar designers to employ antennas that scan only during the receiving function 
of the radar system. Generally, this is accomplished by using two antennas. The 
transmitting antenna illuminates the target. Receiving antennas scan to produce 
the amplitude modulation of the reflected signal for effective angle tracking. This 
technique is called Lobe-On-Receive-Only (LORO). Since the transmitting 
antenna does not nutate, or scan, angle deception jammers cannot detect the 
modulation required to generate effective inverse gain modulation. Swept square 
wave (SSW) jamming is the angle deception technique developed to counter 
LORO angle tracking. 


f. SSW jamming continuously varies the frequency of amplitude modulation 
on the jamming pulse over an expected range of nutation or scanning 
frequencies. This range is established by either electronic intelligence (ELINT) 
data on a particular system, or by exploitation. The dotted line in Figure 11-8 
shows a threat's nutation or scan frequency. As the frequency of the modulated 
jamming pulse approaches the threat scan frequency, it induces errors in the 
angle tracking loop of the victim radar. The longer the SSW jamming stays near 
the scan frequency, the greater the induced errors. It is important that the sweep 
rate of the modulating jamming be slow enough to maximize its impact on the 
victim radar. 
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Figure 11-8. Swept Square Wave Jamming 
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5. VELOCITY DECEPTION JAMMING 
Pulse Doppler and continuous wave (CW) radars track targets based on velocity 
or Doppler-shifted frequency (Figure 11-9). The objective of velocity deception 
jamming is to deny velocity tracking information and generate false velocity 
targets. The primary techniques include velocity gate pull-off (VGPO), Doppler 
noise, narrowband Doppler noise, and Doppler false targets. 
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Figure 11-9. Velocity Tracking Gate 


a. Velocity gate pull-off counters pulse Doppler or CW radars by stealing the 
velocity gate of their automatic tracking loop. The objective of VGPO is to capture 
the Doppler velocity tracking gate by transmitting an intense false Doppler signal. 
Then the frequency of the false signal is changed to move the tracking gate away 
from the true target Doppler. This is analogous to the RGPO technique used 
against the range gate tracking loop. 


(1) To accomplish an effective VGPO technique, the jammer receives the 


CW or pulse Doppler signal. It then retransmits а CW or pulse Doppler signal that 
is higher in power than the return from the aircraft, but at approximately the same 
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Doppler frequency (Figure 11-10). It is important that the frequency of this initial 
jamming pulse appears within the same velocity tracking filters as the target 
return or the victim radar will disregard it. The frequency band of the Doppler 
tracking filters is an important piece of intelligence information. The velocity 
tracking gates are quite narrow, roughly 50 to 250 MHz. Once the jamming pulse 
appears in the tracking gate, the automatic gain control circuit gains out the 
target return, and the jamming pulse has captured the velocity gate. 
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Figure 11-10. Velocity Gate Capture 


(2) Once the jamming pulse has captured the tracking gate, the deception 
jammer slowly changes the Doppler frequency (Figure 11-11). This frequency 
shift is accomplished by several methods. The most common method uses 
frequency modulation (FM) within the jammer’s traveling wave tube (TWT). By 
varying the TWT voltage, the Doppler frequency of the jamming pulse is changed 
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linearly, and the radar tracking gates follow the jamming pulse. By using FM, the 
jamming pulse can be moved in either a positive or negative direction, depending 
on the slope of the voltage. By slowly changing the frequency of the modulation, 
the jamming pulse pulls the tracking gates off the target. When the maximum 
offset has been achieved, nominally 5 to 50 kHz, the FM is “snapped back” to a 
minimum value, and the process is repeated to preclude target reacquisition. 


Frequency 


Figure 11-11. Velocity Gate Pull-Off 


(3) The rate of change of frequency offset in a VGPO pulse is an extremely 
critical parameter. Many CW and pulse Doppler radars employ acceleration stops 
as part of the tracking gates. By differentiating the velocity outputs of the velocity 
tracking gates with respect to time, the velocity tracker computes target 
acceleration. Acceleration stops detect and reject unusually large changes in 
target acceleration. If the VGPO technique changes the frequency of the jamming 
pulse too rapidly, the tracking loop, with acceleration stops, will reject the 
jamming pulse and stay on the target. This means that an effective VGPO 
technique may take from one to ten seconds. 


b. Doppler noise differs from most noise techniques in that it is а repeater 
technique. The jamming system must receive the pulse Doppler radar signal in 
order to generate an appropriate jamming pulse. Also, noise jamming output is 
done on a pulse-by-pulse basis and only lasts as long as the pulse duration, or 
pulse width, of the victim radar signal (Figure 11-12). The Doppler noise jammer 
receives each pulse and applies a random frequency shift, either positive or 
negative, to each pulse. 
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Figure 11-12. Doppler Noise Jamming 


(1) When Doppler noise jamming pulses are processed by the signal 
processor, and the Doppler frequencies are sent to the velocity tracking gate, 
there are so many different velocities that the tracking gate cannot distinguish 
the target from the jamming. The random distribution of target velocities 
effectively masks the true target Doppler velocity. If the velocity tracking loop is 
not saturated, multiple false targets traveling at different speeds will be 
displayed. 


(2) When a technique called Doppler noise blinking is employed, it 
interferes with the angle and velocity tracking within most semi-active radar 
missiles. Doppler noise blinking is accomplished by rapidly transmitting bursts of 
Doppler noise jamming (Figure 11-13). 
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Figure 11-13. Impact of Doppler Noise Jamming 
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(3) Doppler noise jamming is effective against most pulse Doppler radars 
and the semi-active missiles employed with these radars. One disadvantage, 
however, is that it is only effective against the velocity tracking loop. If range 
tracking is still available to the radar, Doppler noise may highlight the jamming 
aircraft. Another disadvantage is that Doppler noise requires a sophisticated 
jammer able to receive the victim radar pulse, generate random positive and 
negative frequency modulations on this pulse, and retransmit the jamming pulses 
at the PRF and pulse width of the victim radar. This requires an extremely fast 
signal processing capability and detailed intelligence information on the victim 
radar. 


c. Narrowband Doppler noise is also a repeater technique. The jamming 
system receives the pulse Doppler radar signal and generates a noise jamming 
signal on a pulse-by-pulse basis (Figure 11-14). Narrowband Doppler noise 
requires detailed information on the frequency coverage of an individual velocity 
tracking filter, or velocity bin, employed by the victim radar. Once this frequency 
range is known, the jammer receives each pulse from the victim radar and 
transmits jamming pulses with a higher and lower frequency shift based on the 
real target Doppler. These frequency shifts are always within the frequency range 
of the velocity bin. 


Transmitted 
Frequencies 


$ 


Target 
Doppler 
r4 


Jamming 
Pulses 


Frequency 


Figure 11-14. Narrowband Doppler Noise 


(1) When these pulses are processed by the signal processor and the 
Doppler signals are sent to the velocity tracking gates, the particular bin that 
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contains the target Doppler also contains several other targets generated by the 
jammer. The victim radar signal processor attempts to distinguish the target 
Doppler from the jamming pulses. It raises the gain in the velocity tracking bins, 
thinking that the signal with the highest amplitude is the target. But, as the signal 
gain is increased, the target is “gained out” with the jamming signals and no 
target is displayed. This is called velocity bin masking and can completely deny 
target information to a pulse Doppler radar (Figure 11-15). 


Target Lost 


— = = = — Gain3 


= == == = бап 2 


Ф 
© 
E 
= 

Е 
< 


— == == = — батл 


Frequency 


Figure 11-15. Velocity Bin Masking 


(2) The advantage of narrowband Doppler noise is that it completely 
masks an aircraft's velocity from a pulse Doppler radar. The disadvantages 
include the following: When the victim radar can range-track an aircraft, 
narrowband Doppler noise highlights the aircraft's presence. To be effective, 
narrowband Doppler noise requires knowledge of the frequency range of the 
victim radar's velocity tracking bins, or filters. This detailed information may be 
available only through threat system exploitation. Finally, sophisticated signal 
processing and jamming systems are required to receive and transmit in the very 
narrow frequency band of the velocity bin. 


d. Doppler false target jamming is normally used with narrowband Doppler 


noise or other deception techniques. Its purpose is to initially confuse the radar 
signal processor with multiple targets and then force the radar signal processor 
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to raise its gain levels in the velocity tracking loop. The Doppler false target 
jammer receives each pulse of the victim radar and applies a random frequency 
shift to a selected number of these pulses (Figure 11-16). 
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Figure 11-16. Impact of Doppler False Target Jamming 


(1) The selected pulses are processed by the signal processor, and 
multiple Doppler frequencies are sent to the velocity tracking gate. In an attempt 
to distinguish the target from the jamming pulses, the signal processor increases 
the gain in each tracking filter, assuming the target Doppler has a higher 
amplitude than the jamming pulses. This increase in gain sets up the velocity 
tracking loop for a narrowband Doppler noise technique that will cause the real 
target to be lost among the generated false targets. 


(2) The advantage of Doppler false target jamming is that it can initially 
confuse the radar signal processor and the radar operator as to the velocity of 
the real target. It also sets up the radar for narrowband Doppler noise technique 
and increases its effectiveness. The disadvantage is that the signal processor or 
the radar operator will eventually be able to distinguish the real target from the 
false targets based on its velocity. This jamming technique is much more 
effective when used in conjunction with other Doppler jamming techniques. 


6. MONOPULSE DECEPTION JAMMING 
The ability of monopulse tracking radars to obtain azimuth, range, and elevation 
information on a pulse-by-pulse basis make them extremely difficult to jam 
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(Figure 11-17). Amplitude modulation jamming used against conical scan or TWS 
radars, such as inverse scan and swept square wave, highlights a target, making 
monopulse tracking easier. Frequency modulation techniques, such as RGPO 
and VGPO, are equally ineffective. They serve as a beacon that aids the 
monopulse radar's target tracking ability. The monopulse radar may be able to 
track the jammer with more accuracy than tracking actual radar returns because 
target glint effects are absent from the jamming pulse. Monopulse angle jamming 
techniques can be divided into two main categories, system-specific and 
universal. Examples of system-specific jamming techniques include skirt 
frequency jamming, image jamming, and cross-polarization jamming. These 
techniques attempt to exploit weaknesses in the design and operation of specific 
jonopulse radars. Cross-eye jamming, a universal technique, attempts to exploit 
monopulse radar systems. 
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Figure 11-17. Monopulse Radar Receiver 


a. Skirt frequency jamming, or filter skirt jamming, is designed to counter the 
monopulse receiver. Skirt frequency jamming is based on the fact that the 
intermediate frequency (IF) filter of the monopulse receiver must be correctly 
tuned to the transmitting frequency of the monopulse radar. It these two 
components are not exactly tuned, the target signal may be presented on the 
edge, or skirt, of the receiver IF filter. This offers an opportunity to inject a 
jamming signal into this skirt (Figure 11-18). 
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Figure 11-18. Filter Skirt Jamming Pulse 


(1) Filter skirt jamming attempts to take advantage of this frequency 
imbalance by transmitting a jamming pulse tuned slightly off the radar 
transmitted frequency and in the middle of the receiver IF filter. This jamming 
pulse will generate a false error signal and drive the antenna away from the true 
target return. 


(2) A well designed and maintained monopulse system does not have a 
frequency imbalance. The transmitter and IF filter frequencies will be identical. 
Jamming signals that are even slightly out of this narrow frequency range will not 
affect the monopulse tracking capability of the radar (Figure 11-19). 
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Figure 11-19. Ineffective Filter Skirt Jamming 
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(3) Effective filter skirt jamming requires extensive knowledge of the 
internal operation of the IF filter. This information can normally be obtained only 
by system exploitation. Variances from radar to radar and frequency imbalance 
exists from one radar IF filter to another. This creates a high degree of 
uncertainty in the effectiveness of this technique. 


b. Image jamming exploits another potential weakness in the monopulse 
receiver (Figure 11-20). Some monopulse receivers have a wide-open front end 
with no preselection before the mixer. If the jammer transmits a pulse at the 
intermediate, or image, frequency, but out of phase with this frequency, the phase 
of the target tracking signal will be reversed and the antenna will be driven away 
from the target (Figure 11-21). Effective image jamming requires detailed 
information on the operation of the monopulse receiver. Of particular importance 
is the image, or intermediate, frequency and whether the local oscillation 
frequency is above or below the transmitted frequency. This may require 
exploitation of the monopulse threat system. In addition, a well-designed 
monopulse system has preselection in the front end and will reject signals that 
are out of phase with the transmitted frequencies. This capability renders image 
jamming ineffective. 
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Figure 11-20. Monopulse Image Frequency 
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Figure 11-21. Monopulse Image Jamming 


c. Cross-polarization jamming exploits the difference in the monopulse 
antenna pattern for a jamming pulse that is polarized orthogonal to the design 
polarization. The antenna pattern for a two-channel monopulse radar using sigma 
and delta beams shows the tracking point to be between the two beams (Figure 
11-22). This is true if the radar is using its design polarization. However, the radar 
antenna also has a receiving pattern for a signal that is cross-polarized with the 
design frequency. For a cross-polarized signal, the tracking point is shifted one 
beamwidth to the right. This shift in the tracking point results in a target tracking 
signal that is 180° out of phase with the real signal. To be effective, a jamming 
signal polarized orthogonally to the design frequency of the radar would have to 
be 25 to 30 decibels, or about 1000 times, stronger than the radar signal. 
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Figure 11-22. Cross-Polarization Antenna Pattern 
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(1) A cross-polarized jammer must receive and measure the polarization of 
the victim monopulse radar. The jammer then transmits a very high power 
jamming signal at the same frequency, but orthogonally polarized, to the victim 
radar. As a rule, the jamming signal must be 25 to 30 dBs stronger than the target 
return to exploit the tracking errors in the cross-polarized antenna pattern. 
ionally, it must be as purely orthogonal to the design polarization as 
le. Any jamming signal component that is not purely orthogonal will 
ht the target and require more jamming power to cover the target return. 


(2) A cross-polarized jammer must be able to generate a powerful jamming 
pulse that is polarized orthogonal to the victim radar. A cross-polarized jammer 
that generates the power and purity of polarization required to defeat monopulse 
angle tracking poses extreme technological challenges. 


d. Cross-eye jamming is a complex technique that attempts to distort the 
wavefront of the beams in a monopulse radar and induce angle tracking errors. It 
exploits two basic assumptions of monopulse tracking logic in comparing target 
returns on a pulse-by-pulse basis. The first assumption is that a target return will 
always be a normal radar pulse echo. The second assumption is that any shift in 
amplitude or phase in a target return is due to the tracking antenna not pointing 
directly at a target. This condition generates an error signal and the antenna tries 
to null, but the amplitude or phase shifts. 


(1) Cross-eye jamming attacks the two assumptions through a process of 
9 and transmitting jamming pulses from different antennas separated as 
far apart as possible. In Figure 11-23, the phase front of a monopulse signal is 
received by the number 1 receive antenna, amplified by the repeater, and 
transmitted by the number 2 transmit antenna. The same phase front then hits 
receive antenna number 2, is shifted 180°, amplified by the repeater, and 
transmitted by the number 1 transmit antenna. These two out-of-phase signals 
must be matched in amplitude and must exceed the amplitude of the target 
return. 


(2) When these jamming signals arrive at the victim radar, the tracking 
loop attempts to null out the amplitude and phase differences. With two widely 
spaced jamming sources at different phases, the antenna never achieves a null 
position or tracking solution. The distance between antenna pairs is an important 
parameter that determines the effectiveness of cross-eye jamming. The wider the 
spacing between antenna pairs, the more distortion in the victim's wave front 
near the true radar return. Most fighter aircraft do not provide sufficient spacing 
between the antennas to maximize effectiveness. Effectiveness is also lost when 
the aircraft is abeam or going away from the radar. To further complicate matters, 
when the radar is directly in front of the aircraft, the jamming pulses must have a 
power at least 20 dBs above the target return. Cross-eye jamming can also be 
defeated with a leading-edge tracker that rejects jamming signals arriving at the 
antenna behind the target return. 
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(3) Countering monopulse angle tracking is the greatest challenge for self- 
protection jamming systems. Skirt jamming and image jamming have had limited 
‘success. Cross-polarization and cross-eye jamming techniques require complex 
and sophisticated circuitry and much power. 
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Figure 11-23. Cross-Eye Jamming 


7. TERRAIN BOUNCE 

Terrain bounce is a jamming technique used primarily at low altitude. It is used to 
counter semi-active, air-to-air missiles and monopulse tracking radars. The 
technique involves a repeater jammer that receives the radar or missile guidance 
signal. The jammer amplifies and directs this signal to illuminate the terrain 
directly in front of the aircraft. The missile or radar tracks the reflected energy 
from the spot on the ground instead of the aircraft (Figure 11-24). 
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Figure 11-24. Terrain Bounce 


a. To be effective, the terrain bounce jamming antennas should have a narrow 
elevation beamwidth and a broad azimuth beamwidth. This transmission pattern 
maximizes the energy directed toward the ground and minimizes the energy 
transmitted toward the missile or radar. To overcome signal losses associated 
with uncertain terrain propagation, the jamming system should also generate 
high jamming power. This ensures the energy reflected from the terrain is higher 
than the energy in the aircraft return. The terrain bounce jamming antennas 
should have very low sidelobes to preclude activation of any home-on-jam (HOJ) 
missile capability. For an air-to-air missile, the terrain bounce technique should 
be activated at long range. This will initially put the aircraft and the jamming spot 
in the same resolution cell. As the range decreases, the missile will be decoyed 
by the higher power in the jamming spot. 


b. Some problems associated with terrain bounce jamming include the 
uncertainty of the signal scattering parameters of the various terrain features and 
the possible changes in signal polarization caused by terrain propagation. In 
addition, terrain bounce jamming can place maneuvering restrictions and 
maximum altitude limitations on the aircraft. 


8. SUMMARY 

There are several deception jamming techniques that can be employed to counter 
threat radar systems. The effectiveness of these techniques can be enhanced 
when they are employed in combination. For example, the effectiveness of an 
RGPO technique is enhanced when an angle deception technique is also 
employed. Determining the most effective deception technique, or combination of 
techniques, can present a challenge to intelligence and engineering analysts. 
However, when employed with maneuvers and chaff, deception techniques can 
mean the difference between success and failure on the modern battlefield. 
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CHAPTER 12. DECOYS 


1. INTRODUCTION 

A decoy is a device designed to look to an enemy radar more like an aircraft than 
the actual aircraft itself. Decoys do three primary missions: they saturate the 
enemy's integrated air defense system (IADS), coerce the enemy into exposing 
his forces prematurely, and defeat tracking by enemy radar. This chapter will 
discuss saturation decoys, towed decoys, and expendable active decoys. Chaff 
and flare systems will be discussed in separate chapters. 


2. SATURATION DECOYS 
A saturation decoy is usually an expendable vehicle designed to emulate a 
penetrating aircraft. Its mission is to deceive and saturate an enemy's IADS. 
Employing multiple saturation decoys can force an IADS to devote critical 
resources to engage these false targets. This depletes enemy assets available to 
engage penetrating aircraft. In addition, ground or air launched saturation decoys 
can be used to stimulate the IADS, to collect intelligence data, or to initiate 
attacks by suppression of enemy air defense (SEAD) assets. The three main 
characteristics of saturation decoys are their electronic signature, their flight 
program, and their mission type. 


a. Saturation decoys must present an electronic signature, or radar return, 
that is indistinguishable from the aircraft they are protecting. Decoys can do this 
by either passive or active measures, or use a combination of both. A passive 
decoy is essentially a flying radar reflector. The size, shape, and materials used in 
the decoy are optimized to ensure that the proper amount of radar energy is 
returned to the enemy radars. Active decoys employ radar repeater systems to 
receive the enemy radar signal, amplify it and send back a radar return of the 
proper size to confuse the enemy. Reflecting or transmitting the proper size radar 
return is critical for both passive and active decoys. A return that is too large or 
too small will allow the enemy radar operator to differentiate between decoys and 
aircraft, causing the decoys to be ignored. 


protecting increases the probability that the decoy will effectively 
deceive an IADS for a sustained period of time. Modern decoys can either be 
powered with rockets, miniature engines, or simply glide for very long distances 
based upon the altitude and airspeed of the jet that releases them. Additionally, 
their flight paths can be pre-programmed into an onboard autopilot, allowing the 
decoy to fly an independent ground track, thus increasing their appearance as 
attack aircraft worth tracking. 
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c. Saturation decoys carry out two of the three decoy missions. Launched in 
significant numbers, they can saturate or overburden an IADS. Meanwhile, their 
realistic electronic image and preprogrammed flight paths entice the enemy to 
turn on radars and show his forces. 


(1) Saturation decoys launched in coordination with an attacking strike 
package force the enemy to take time to process meaningless tracks and tie up 
critical assets. In this role, decoys primarily work against the early warning 
network of the enemy IADS by presenting the IADS with numerous targets to sort 
and track. Resources committed to tracking decoys may not be available to track 
actual aircraft. Additionally, if an enemy knows that decoys are present, he may 
not commit any resources against targets for fear they are just decoys. 


(2) Time of radiation or “emission control" is a critical factor for 
acquisition and target tracking radars. To be effective and survive on the 
battlefield, ground threat radars radiate as little as possible; too much time 
radiating allows ELINT collectors to find their location and either direct aircraft to 
avoid them or call in an attack upon them. Therefore, when a decoy can get a 
radar to emit, the radar is now essentially compromised and can be avoided or 
attacked. Getting the enemy's radars to emit is called “stimulating the IADS,” 
which is generally a precursor to any threat suppression mission. 


(3) An extremely successful example of using decoys to stimulate the 
IADS was carried out in the Bekaa Valley in 1982. The Israelis opened the conflict 
by launching saturation decoys to successfully simulate an attack. While the 
Syrians reloaded, Israeli fighters attacked, destroying 17 of 19 Syrian SA-6s in the 
beginning of the battle. With the ground threat neutralized, the Israeli Air Force 
went on to destroy 85 Syrian fighters in the pure air-to-air conflict that resulted. 


Figure 12-1. Tactical Air Launched Decoy 


d. Two examples of saturation decoys are the Navy's Tactical Air Launched 
Decoy (TALD) in Figure 12-1 and the Air Force's proposed Miniature Air Launched 
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Decoy (MALD) in Figure 12-2. Both of these decoys can work actively or passively 
and both have pre-programmable flight paths. The TALD is an unpowered decoy 
normally launched from an F-14 Tomcat. The Air Force's MALD is a smaller jet- 
powered decoy also designed to be used by fighter aircraft. The MALD is 90 
inches long, 6 inches in diameter, and has 25-inch wings that are foldable- 
essentially it is the size of an air-to-air missile. Because of its small size, the 
MALD can be carried into the target area before it is launched. Once launched it 
uses its speed, independent flight path, and electronically manipulated radar 
signature to make acquisition radars and target tracking radars mistake it for one 
of the attacking aircraft. 


Figure 12-2. Miniature Air Launched Decoy (MALD) 


3. TOWED DECOYS 
A towed decoy is a small jammer that is physically attached to the aircraft (Figure 
12-3). Unlike the saturation decoys that work against the IADS, the towed decoys 
idual aircraft survival. Towed decoys are designed to defeat enemy 
the final stages of an engagement; therefore, towed decoys, as well as 
other expendables, are known as endgame countermeasures. While towed 
decoys are primarily designed to provide sufficient miss distance between an 
le and the protected aircraft, they may also be 
effective against pulse Doppler radars and monopulse radars. 


a. To be effective, the towed decoy must turn on within the threat radar's 
resolution cell after the radar is tracking the protected target. To successfully 
decoy the missile, the towed decoy must return radar signals with sufficient 
power to simulate a radar cross section (RCS) significantly larger than that of the 
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protected target. There are currently two generations of towed decoys on the 
market. Their primary difference lies in the connection each has with the aircraft 
towing it. 


Figure 12-3. Towed Decoy 


(1) The first generation of towed decoys contains a simple repeater 
jammer that enhances any signal it receives in the proper frequency range. The 
enhanced signal is stronger than the aircraft signal so the missile is lured 
towards the decoy. These decoys are stand-alone units that contain all the 
lectronics, processors, receivers and transmitters within them. The only tie to 
the aircraft is for power and status. One of the big advantages of these simple 
repeater devices is that they do not require the exact frequency of the enemy 
radar systems to be effective, they will enhance any signal coming at them. An 
area of concern with the use of towed decoys is possible conflict between the 
onboard jamming system and the towed decoy. The onboard system could 
overpower the decoy, causing the attacking missile to ignore the decoy and track 
the aircraft. 


(2) The second generation of decoys is tethered to the aircraft via fiber 
optic cable. Through this cable travels the different jamming modulations to be 
used by the decoy. These fiber optic towed decoys (FOTD) only contain the 
transmitters; the remaining items are in the jet or the pod. This system allows for 
more complex jamming through the decoy, including cooperative jamming 
between the aircraft and the decoy. 


b. The separation required between the decoy and the aircraft is a primary 
consideration in developing a towed decoy system. The towed decoy should be 
positioned far enough behind the aircraft to preclude warhead fragments from 
missiles guiding on the decoy from also impacting the aircraft. Missile A in Figure 
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12-3 depicts a situation where the missile will detonate well outside of the 
aircraft's safety circle. From a pilot perspective, any restrictions on aircraft 
maneuvering imposed by a towed decoy are very important. The number of 
decoys that can be carried and the time required for decoy deployment are also 
important employment considerations. 


с. Achieving 360° coverage is a primary limitation of a towed decoy system. 
When an aircraft equipped with a towed decoy is abeam a threat radar, the radar 
may be able to discriminate between the aircraft and the decoy. This is a function 
of the resolution cell of the radar. In addition, missiles approaching from a high- 
aspect angle, and above the aircraft (Figure 12-3 - Missile B), may fuse on the 
aircraft while guiding to the decoy. Missiles approaching from a low-aspect angle 
(Figure 12-3 - Missile C) may not fuse on the decoy and subsequently acquire and 
fuse on the aircraft. Finally, if the decoy is destroyed or lost, the time required to 
deploy a replacement decoy is critical, especially if the aircraft is engaged by 
multiple missiles. 


d. An example of a fielded towed decoy system is the AN/ALE-50 (Figure 
12-4). This first generation towed decoy system is found on Air Force F-16 and 
B-1 aircraft, and there is a version that is integrated into the ALQ-184 pod. 


Figure 12-4. AN/ALE-50 System 


(1) The system consists of a launch controller subsystem and towed 
decoys. The launch controller houses the decoy before it is launched, provides 
power to the decoy, and provides for the monitoring of the electronics. The decoy 
body is a factory sealed, self-contained unit with everything except for power. 
Power comes through the tether from the host aircraft; the decoy sends its 
operating status back through the tether to the aircraft. 
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(2) ALE-50 decoy use is cleared throughout the flight regime of the F-16 
and B-1. Decoys can be deployed without being turned on, but once a decoy has 
been deployed, it cannot be reeled back in and must be severed before landing. 
Procedures are in place to reduce the chance that the onboard jamming system 
will negate the decoy. 


(3) The ALE-50 towed decoy is a wideband RF repeater that provides self- 
protection EA by receiving, electronically amplifying, and retransmitting enemy 
radar RF signals. Upon receiving a threat radar signal, this simple repeater 
amplifies the signal and retransmits it. This provides the radar with two signals, 
one reflected from the aircraft and a stronger one from the decoy. With the signal 
from the decoy being the more attractive, the radar or missile guides towards the 
decoy. During combat operations over Kosovo, ALE-50 decoys were credited with 
saves for both F-16s and B-1s. 


4. EXPENDABLE ACTIVE DECOYS 

Expendable active decoys are designed to lure the tracking gates of an enemy's 
radar away from the aircraft. They are endgame countermeasures like towed 
decoys, but they differ in that expendable decoys free-fall or glide to the ground 
as opposed to being towed behind the aircraft. 


a. Expendable decoys are small, active jamming systems designed to be 
expended by existing aircraft chaff and flare dispensers, such as the AN/ALE-40 
or the AN/ALE-47. Expendable decoys can employ noise or deception jamming 
with noise jamming being the most common. Deception jamming techniques can 
be employed to enhance effectiveness against pulse Doppler radars. There are 
two challenges associated with expendable jammers: the amount of the time the 
jammer is effective and the packaging (Figure 12-5). 


Figure 12-5. Generic Expendable 
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b. Expendable decoys are designed to provide protection for the dispensing 
aircraft for a specific period. The dispensing altitude and rate of fall determine 
this period of effective coverage. Expendable decoys can employ small 
parachutes of aerodynamic design to slow the rate of fall and increase the time of 
effective coverage. If the period of coverage is too short, multiple expendable 
decoys must be employed. This places a premium on timely employment and 
expendables management. 


c. The primary components of an expendable decoy are the transmit and 
receive antennas, techniques generator, amplifier, and power supply. The 
transmit and receive antennas should be isolated and capable of high gain, wide 
bandwidth, and should use compatible polarization with the victim radar. The 
techniques generator must recognize the victim radar signal and generate the 
appropriate jamming response. The amplifier must be capable of generating a 
high power jamming signal over a wide frequency range. To meet these 
requirements, sophisticated computer and miniaturization techniques are used, 
and the components packaged to all fit in the aircraft dispenser. These factors 
pact the cost of expendable decoys and may limit the availability of these 
assets. 


d. The Generic Expendable, RTE-1489, commonly called the GEN-X decoy is a 
fielded expendable active decoy. The decoy is sized to fit into a 14 x 1.4 x 5.8 
inch cartridge and take advantage of new microwave/millimeter-wave integrated 
ircuit (MMIC) technology. The GEN-X is programmable and features a broadband 
antenna and wide frequency coverage. After ejection, the decoy extends three 
small fins for stability. Its battery ignites to provide power, the receiver locks on 
to the threat radar signal, and a deception signal is generated and transmitted. 


5. SUMMARY 
Decoys simply provide the enemy with more targets to process. In the case of 
saturation decoys, this forces the enemy to commit resources against false 
targets, or show his defenses. For towed decoys and expendable active decoys, it 
makes the missile or tracking radar separate a real target from more 
electronically attractive decoys. 
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CHAPTER 13. CHAFF EMPLOYMENT 


1. INTRODUCTION 

Chaff was first used during World War И when the Royal Air Force, under the 
code name “WINDOW,” dropped bales of metallic foil during a night bombing raid 
in July 1943 (Figure 13-1). The bales of foil were thrown from each bomber as it 
approached the target. The disruption of German AAA fire control and ground 
control intercept (GCI) radars rendered these systems almost totally ineffective. 
Based on this early success, chaff employment became a standard bomber tactic 
for the rest of the war. 


Figure 13-1. "WINDOW" – The First Operational Employment of Chaff 


a. Chaff is one of the most widely used and effective expendable electronic 
attack (EA) devices. It is a form of volumetric radar clutter consisting of multiple 
metalized radar reflectors designed to interfere with and confuse radar operation. 
It is dispensed into the atmosphere to deny radar acquisition, generate false 
targets, and to deny or disrupt radar tracking. Chaff is designed to be dispensed 
from an aircraft and function for a limited period. 


b. Even with the development and deployment of advanced radar threat 
systems, chaff continues to be an extremely effective EA device. Experience 
gained during the Vietnam conflict, the 1973 Yom Kippur War, and DESERT 
STORM clearly shows that chaff effectiveness against radar threats is still a 
factor with which the enemy must contend. This is especially true when chaff is 
employed with self-protection jamming and aircraft maneuvers. 
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c. Chaff screening and self-protection are the two basic chaff employment 
tactics. Chaff screening tactics, including area saturation and chaff corridor 
employment, are designed to confuse and deny acquisition information to the 
early warning, ССІ, and acquisition radars supporting surface-to-air missile 
(SAM) systems. Self-protection tactics are designed to counter acquisition and 
target tracking radars (TTRs). When used with jamming and maneuvers, chaff can 
cause TTRs to break lock or generate survivable miss distances if a SAM is fired 
at the aircraft. 


2. CHAFF CHARACTERISTICS 

To understand how chaff affects radar systems, it is important to understand its 
characteristics. The most important chaff characteristics are radar cross section 
(RCS), frequency coverage, bloom rate, Doppler content, polarization, and 
persistence. 


a. RCS is a measure of the net reradiated energy from a target to the 
illuminating radar. The RCS of an aircraft varies based on the size, shape, type of 
skin surface, configuration, and aspect to the illuminating radar. Figure 13-2 
shows the effect of aspect on aircraft RCS. The RCS is greatest when the aircraft 
aspect is 90°, or abeam the radar. The lowest RCS occurs near the 30-70° and 
110-150" of aspect. Since the aircraft RCS also varies based on frequency, the 
victim radar's frequency is a key factor. To be effective, chaff must be dispensed 
in large enough quantities to create an RCS greater than the aircraft RCS. 
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Figure 13-2. Aircraft Radar Cross Section (RCS) 
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(1) The RCS of a chaff bundle depends on the frequency of the victim radar 
and the dispensing aircraft's relative position, or aspect. Figure 13-3 shows the 
RCS of a single RR-170 chaff cartridge based on frequency. It shows that the 
largest RCS occurs at about 3 GHz. However, for the spectrum between 2-18 GHz, 
which includes most SAM TTRs, the RCS of the RR-170 cartridge is over 50 
square meters. Since the typical fighter aircraft RCS varies between 1 and 10 
‘square meters, depending upon frequency and aspect, the RR-170 chaff cartridge 
should provide a sufficient RCS to mask the aircraft RCS. 
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Figure 13-3. RR-170 Chaff Cartridge RCS 


(2) The angular relationship, or aspect, between the aircraft and chaff 
bundle affects the chaff RCS presented to the victim radar. Chaff RCS is greatest 
when the chaff bundle and the aircraft are abeam the threat radar. It is smallest 
when the threat radar is off the nose or tail of the aircraft. Aspect is important 
when developing self-protection maneuvering and chaff dispensing tactics 
against threat radars (Figure 13-4). 
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Figure 13-4. Threat Radar Aspect and Chaff RCS 


(3) Dispensing multiple chaff bundles simultaneously does not necessarily 
increase chaff RCS. Multiple bundles increase the density of the chaff but do not 
directly enhance self-protection capabilities (Figure 13-5). This is an important 
consideration when developing chaff dispenser rates to counter threats. 


1 Chaff Unit 


2 Chaff Units 


3 Chaff Units 


Impact of Multiple Chaff Cartridge Employment on Chaff RCS 
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b. Each strip of chaff is a dipole reflector that reradiates the electromagnetic 
energy received from an emitting radar and creates a radar echo. The optimum 
size is cut to about one-half the wavelength of the victim radar's RF. Since а 
single cut length is restricted in effectiveness to a narrow range of frequencies, 
different lengths are normally packaged together to provide coverage over a wide 
range of frequencies (Figure 13-6). 


Single Strand Cut to Nearly 100% 
E/F Band Length Reradiated Energy Radar Frequency 


Single Strand Cut to 
E/F Band Length 


Figure 13-6. Chaff Length and Frequency Coverage 


(1) Considerable research and development has reduced the size and 
increased the effectiveness of self-protection chaff. There are various chaff sizes, 
shapes, and materials. Most chaff carried on fighter aircraft are made of small 
aluminum strips, coated strips of nylon, or fiberglass. These strips are cut to 
various lengths and compressed into bundles that are small and light enough to 
allow the aircraft to carry and dispense multiple chaff bundles. These cuts of 
chaff are packaged into chaff cartridges and inserted into a dispenser on the 
aircraft. An explosive squib assembly ejects the cartridges from the dispenser 
and disperses the chaff (Figure 13-7). 
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Figure 13-7. RR-170 Chaff Cartridge 


(2) To provide as many dipoles as possible and present the maximum 
radar cross section, each chaff bundle has numerous chaff cuts to match a 
predetermined range of frequencies. Each chaff cartridge contains almost 3 
million dipoles packaged in an eight inch by one-inch cartridge. The dipole 
frequencies cover the frequency range where most SAM TTRs and air-to-air 
radars operate (2 - 18 GHZ). 


c. Bloom rate, the rate at which chaff will scatter, is also a very important 
characteristic of self-protection chaff. Self-protection chaff effectiveness is based 
on the relationship of bloom rate, chaff RCS, aircraft RCS, and the resolution cell 
of the threat radar system. The ability of chaff to effectively defeat a target 
tracking radar is directly related to the chaff dispense rate, which determines the 
chaff RCS, which should be larger than the aircraft's RCS. The chaff bundles 
must also bloom within the resolution cell of the radar. 


(1) Chaff bloom rate is dependent on aerodynamic factors associated with 
the chaff type, the location of the dispenser on the aircraft, and the aircraft wake 
or turbulence. Heavy or dense chaff falls faster and blooms slower than lighter 
and less dense chaff. The location of the chaff dispenser on the aircraft affects 
the airflow in which the chaff will be dispensed. The ideal position for the 
dispenser is in the area where there is the most turbulence from the aircraft. 
Turbulence behind the aircraft is probably the most important factor affecting 
bloom rate. The more turbulent the airflow, the greater the bloom rate (Figure 
13-8). Maneuvering the aircraft while dispensing chaff also enhances the chaff 
bloom rate. 
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Figure 13-8. Impact of Turbulence and Chaff Bloom Rate 


(2) To ensure that the victim radar is decoyed or that it transfers automatic 
tracking to the chaff, the chaff must bloom within the radar resolution cell. This 
resolution cell is а three-dimensional spheroid with dimensions based on the 
pulse width, horizontal beamwidth, vertical beamwidth, and the range of the 
aircraft (Figure 13-9). There are some rules of thumb that can be used when 
considering the bloom rate of chaff and the resolution cell of a particular radar. 
The shorter the pulse width of a radar, the faster the chaff has to bloom to be 
effective. The narrower the horizontal and vertical beamwidths, the faster the 
chaff has to bloom to be effective. 


Figure 13-9. Chaff Bloom Rate and Radar Resolution Cell 
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d. Against Doppler radars, self-protection chaff is most effective when 
dispensed at or near the beam, relative to the threat radar. When chaff is 
dispensed in the airstream, the drag on an individual dipole is so great compared 
to its mass that it slows to the velocity of the surrounding air mass almost 
instantly. Since the relative velocity of the chaff, in relation to the radar, is zero, 
radar systems employing Doppler processing and tracking will not display the 
chaff. Doppler processing radars will continue to track the aircraft unless it also 
has a relative velocity of zero. This occurs when the aircraft is abeam the radar. 
Chaff corridor and area saturation tactics against Doppler tracking radars will 
have limited effectiveness. 


e. Chaff persistence and polarization are two additional characteristics that 
are important employment considerations for area saturation or chaff corridor 
operations. These individual chaff element characteristics are directly related to 
the combined effects of aerodynamic, atmospheric, and gravitational influences. 


(1) Chaff persistence is the length of time the chaff is at an effective 
altitude to screen ingressing aircraft during area saturation or chaff corridor 
operations. The time span depends on the fall rate of the chaff and 
according to the density of the dipoles. The prevailing atmospheric conditions, 
such as wind and temperature also affect chaff persistence. Generally, the longer 
cuts used for lower frequency radars fall faster than the shorter cuts used for 
higher frequency radars. Each type has its own rate of fall based on these 
conditions. The rate of fall is a critical mission planning consideration for 
determining the amount of time between chaff corridor or area saturation 
ion and the arrival of the aircraft being screened. If the chaff is employed 
too early, it may not be at the correct altitude or may have dispersed to the point 
that it is not effective to screen ingressing aircraft. 


(2) Each chaff strand is a polarized dipole with positive and negative ends. 
The orientation of these strands determine their polarity (Figure 13-10). Chaff cuts 
with the positive and negative ends oriented vertically are vertically polarized. 
Chaff cuts with the positive and negative ends oriented horizontally are 
horizontally polarized. Since chaff strands are initially buffeted by turbulence and 
airstream vortices, the dipole orientation and polarization, changes rapidly and 
randomly. Eventually, the strands separate into two groups; one descending 
horizontally, and one descending vertically. Since the vertically oriented strands 
tend to fall faster, the lower part of the chaff cloud tends to become more 
vertically polarized, while the upper portion is horizontally polarized. A threat 
radar that uses vertical polarization will receive minimal affects from the upper 
(horizontally polarized) portion of the chaff cloud. If the aircraft being screened 
are flying within this portion of the chaff cloud, they may be detected and 
engaged. This is another mission planning consideration for chaff area saturation 
or chaff corridor operations. 
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Figure 13-10. Impact of Chaff Polarization 


3. CHAFF OPERATIONAL EMPLOYMENT 

The two primary chaff employment tactics are force screening and self- 
protection. Force screening tactics include area saturation and corridor 
operations. Self-protection tactics include the reactive employment of chaff to 
negate a potentially lethal engagement. Different chaff dispensing techniques are 
used for each employment tactic and are important planning considerations for 
all chaff employment tactics. This section will discuss area saturation, corridor 
operations, and self-protection chaff employment. 


a. The objective of area saturation operations is to present multiple false 
targets in a specific area in order to saturate radar systems and confuse the 
enemy integrated air defense system (IADS). Area saturation can be 
accomplished by fighter aircraft or drones equipped with chaff pods employing 
random chaff dispensing techniques. The chaff dispenser is set to release 
random bursts of chaff along the ingress and egress route of the attack package. 
Chaff pods may be supplemented with chaff bombs containing special fuses that 
provide false targets at varying altitudes. Attack aircraft can also contribute to 
area saturation by randomly dispensing self-protection chaff as they ingress and 
egress. However, this tactic can deplete the number of chaff bundles an attack 
aircraft may need to defeat a potentially lethal radar system encountered at a later 
time in the mission. 


(1) The chaff cuts must provide frequency coverage for the threat radar 
systems. Also the RCS of each chaff burst should be large enough to present a 
realistic target to the victim radars. Multiple false targets created by chaff area 
saturation may confuse threat system operators and encourage them to expend 
missiles on false chaff targets. 
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(2) Saturation also masks the number of attacking aircraft (Figure 13-11). 
When used with false target deception jamming, area saturation can greatly 
enhance mission success. However, the technique is resource-intensive since 
aircraft employing chaff pods and chaff bombs cannot attack targets. These 
aircraft are vulnerable to attack and should be supported by standoff jamming. 
Area saturation tactics may have limited success against Doppler processing 
radars. 


Figure 13-11. Area Saturation Tactics 


b. The objective of chaff corridor operations is to screen the ingress and 
egress of an attack package by dispensing large quantities of chaff in a 
continuous “ribbon.” Fighter aircraft, or drones equipped with chaff pods such as 
the ALE-38, employ a stream chaff dispensing technique to “lay” the chaff 
corridor. The pods are set to provide a continuous line of chaff dense enough to 
hide ingressing and egressing aircraft. The chaff cuts should provide frequency 
coverage for the radar systems that must be countered. Timing for the chaff 
aircraft in relation to the attack package must consider the fall rate and 
persistency of the chaff to ensure that the chaff corridor covers the required 
altitude for a time sufficient to allow the attack package to ingress and egress. An 
effective chaff corridor completely denies a radar's ability to distinguish between 
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the chaff and the attack aircraft. То do this, the radar cross section, or RCS, of the 
chaff within the resolution cell of the radar must exceed the RCS of the aircraft. 
This condition must be met throughout the length of the chaff corridor. When this 
condition is met, the chaff corridor will appear as a continuous return on the 
victim radar scope, and the attack package cannot be detected (Figure 13-12). 


Figure 13-12. Chaff Corridor Tactics 


(1) One advantage of a chaff corridor is that it can screen ingressing and 
egressing aircraft from pulse radar systems. However, chaff corridors are 
resource-intensive. Aircraft "laying" the corridor cannot strike critical targets. 
The chaff aircraft are also vulnerable to attack. Therefore, standoff jamming and 
self-protection jamming systems should be employed to provide some screening 
and protection for the chaff dispensing aircraft. Finally, chaff corridors may not 
be effective against radars with Doppler processing. 


(2) To be effective, chaff corridor operations require detailed planning. 
Electronic combat (EC) planners must first determine that a chaff corridor is the 
most effective way to screen the attack force. This decision is based on the 
‘vulnerability of the attack aircraft to the anticipated threat radar systems and the 
availability of chaff assets. Once the decision is made to employ a chaff corridor, 
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planners must select the location, determine the length of the chaff corridor, 
select the ingress and egress altitudes, and establish the timing for the chaff 
aircraft and the attack package. Once the location of the chaff corridor is 
determined, planners must assess the threat radar systems that must be 
countered. The specific operating frequencies of the threat radars will determine 
the cuts of chaff that must be dispensed. The resolution cells of the threat radars 
will determine the density of chaff required. The length of the chaff corridor and 
the chaff density will determine the number of chaff aircraft required to seed the 
chaff corridor. The chaff fall rate and the atmospheric conditions impact the 
timing between the chaff aircraft and the attack package, and the altitude that the 
chaff dispensing aircraft must fly. 


c. Self-protection chaff tactics are based on the use of chaff dispensers that 
use burst chaff dispensing techniques to defeat a TTR. Burst chaff dispensing, 
employed during the final phase of an engagement by air-to-air or surface-to-air 
weapons, can generate tracking errors or a radar break-lock. Burst chaff 
effectiveness is greatly enhanced when accompanied by jamming and evasive 
maneuvers (Figure 13-13). 


Figure 13-13. Self-Protection Chaff Tactics 


(1) Self-protection chaff has proven effective against all pulse radar threat 
systems when employed with maneuvers and jamming. This is especially true for 
TTRs operating in an automatic tracking mode. 
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(a) Chaff employed against a track-while-scan (TWS) radar is designed 
to put multiple targets, with an RCS greater than the aircraft, in the resolution cell 
of the horizontal and vertical radar beams (Figure 13-14). Since the tracking loop 
tracks the largest return, the TWS radar will automatically switch to the chaff. 
After dispensing chaff, the pilot can maneuver vertically or horizontally to move 
the aircraft out of the resolution cell. 


Figure 13-14. Self-Protection Chaff Effect on a TWS Radar 


(b) Against a conical scan radar, chaff puts multiple, large RCS targets 
within the separate scans of the radar (Figure 13-15). These multiple targets 
generate error signals in the tracking loop and drive the separate scans off the 
aircraft return. As the conical scan radar tracking loop attempts to resolve these 
error signals, it will eventually lock on to the chaff. Maneuvering outside the 
overlapping scan area enhances chaff effectiveness and facilitates the transfer of 
radar lock-on to the chaff. 
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Figure 13-15. Self-Protection Chaff Impact on a Conical Scan Radar 


(c) Chaff employed against a monopulse radar is designed to put 
multiple targets in at least two of the tracking beams (Figure 13-16). This 
generates errors in the azimuth, elevation, and range tracking circuits. Multiple 
chaff targets continue to generate azimuth and elevation errors that can 
eventually generate a break-lock condition, as the radar transfers lock-on to the 
chaff. Chaff is most effective against monopulse radars when employed on the 
beam in order to create the maximum angular tracking error. 
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Figure 13-16. Self-Protection Chaff Impact on a Monopulse Radar 


(d) Modern radars may employ some form of Doppler filtering to negate 
the effectiveness of chaff and other sources of clutter. Pulse Doppler and 
continuous wave radar systems track targets based on target velocity relative to 
the radar. Radars employing a moving target indicator (MTI) use relative target 
velocity to distinguish between targets and clutter. Chaff slows to near zero 
relative velocity almost immediately after dispensing. For self-protection chaff to 
be effective, the aircraft velocity relative to the radar site must also be near zero 
This occurs when the aircraft's aspect to the radar is 90°, or on the beam. Ву 
maneuvering to a beam aspect against a Doppler radar, the pilot is exploiting the 
“notch” where radar cannot discriminate targets based on Doppler frequency 
shift (Figure 13-17). 


13-15 


Chapter 13. Chaff Employment Electronic Warfare Fundamentals 


90° Aspect 
Transmitted 
Frequencies 


+ 


|... Target 
= Return 


Frequency => 


Figure 13-17. Self-Protection Chaff Impact on a Doppler Radar 


4. SUMMARY 
Chaff is one of the oldest and most effective pulse radar countermeasures. The 
fundamental characteristics of chaff (RCS, frequency coverage, bloom rate, 
Doppler content, polarization, and persistence) determine the effectiveness of 
chaff employment. The primary chaff employment tactics of force screening and 
self-protection are designed to maximize the impact of chaff on threat radar 
systems. Self-protection chaff, together with jamming and maneuvers, is often 
the "last line of defense" against lethal radar threat systems. 
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CHAPTER 14. IR FUNDAMENTALS 


1. INTRODUCTION 
Since their introduction in the 1950s, infrared (IR) missiles have been an 
increasing threat from both ground-based and airborne systems. The range, 
reliability, and effectiveness of IR missiles have been continuously improved by 
advanced detector materials and computer technology. Since IR missiles are 
passive, they are relatively simple and inexpensive to produce. These 
characteristics have contributed to the proliferation of IR missiles in the combat 
arena. Nearly every aircraft flying in either the air-to-air or air-to-surface role now 
carries an all-aspect IR missile. Additionally, every infantry unit down to the 
platoon level is equipped with shoulder-fired IR missiles (Figure 14-1). This 
chapter will cover basic IR theory, IR missile detection, IR seekers, and conclude 
with a section on IR flare rejection. 


Figure 14-1. The IR Threat 


2. BASIC IR THEORY 
Because of its location in the frequency spectrum, IR radiation exhibits some of 
the characteristics and limitations of microwaves and visible light. 


a. All warm objects emit IR energy. The object's temperature dictates the 
characteristics of this radiation. As the temperature of the material increases, the 
radiant intensity increases and shifts to shorter and shorter wavelengths or 
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higher and higher frequencies. The frequency band of IR radiation falls between 
the upper limit of microwaves and the lower limit of visible light. When discussing 
IR radiation, it is more convenient to refer to wavelength instead of frequency 
(Figure 14-2). The wavelength of the highest frequency IR is 0.72 x 10* meters. A 
unit of measure called the micron (и), is one millionth, or 10°, of a meter and is 
used to designate IR wavelengths. IR energy falls in the electromagnetic 
spectrum between the wavelengths of 1000 and 0.72 microns, while visible light 
occupies the spectrum from 0.72 to 0.39 microns. 
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Figure 14-2. IR Frequency Band 
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b. As the IR energy travels through the atmosphere, certain wavelengths are 
absorbed or attenuated. The greatest IR attenuator is atmospheric water vapor, 
which varies as the weather conditions vary, with negligible absorption at 
altitudes above 30,000 feet. Another significant attenuator is carbon dioxide. The 
percentage of carbon dioxide in the atmosphere is practically constant up to a 
height of 30 miles. Carbon dioxide absorption is predictable and occurs only in 
the IR region. Scattering is another form of atmospheric attenuation and is 
caused by dust particles and water droplets. Scattering is also largely dependent 
on weather conditions and cannot be predicted. Most of the scattering occurs at 
lower altitudes and at the shorter wavelengths. Other atmospheric elements 
cause little or no attenuation of IR energy. Figure 14-3 shows atmospheric IR 
transmission at sea level. There is a relatively large window of IR transmission in 
the region from one to five microns. This is the region where the aircraft engine 
heat signature is at its maximum intensity and where most IR missiles are 
designed to operate. 


0123456 7 8 9 10 111213 14 15 
Wavelength (microns) 


Figure 14-3. Atmospheric IR Transmission 


c. IR energy exhibits some of the transmission characteristics of both RF 
energy and visible light. As with visible light, it can be optically focused by lenses 
and mirrors. This characteristic is used in the IR missile detector elements 
(Figure 14-4). As with RF energy, the intensity of IR radiation diminishes inversely 
with the square of the distance between the source and the receiver. 
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Figure 14-4. IR Missile Seeker 


d. If the intensity of the аігсга IR signature, while in the military power 
setting, is plotted in relation to wavelength, it reaches a peak at approximately 3 
microns (Figure 14-5). In afterburner, the aircraft's IR intensity reaches a peak at 
approximately 1.5 microns. Since IR missiles are designed to detect and track the 
aircraft's IR signature, most IR missiles operate in the region of 1 to 5 microns. To 
be effective, the IR intensity of a flare must also fall within this micron region. 


Aircraft IR Intensity 


Flare 
Signature 


Afterburner 
Signature 


Mil Power 
ignature 


1 2 3 4 5 
Wavelength (microns) 


Figure 14-5. Aircraft IR Intensity 
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е. An aircraft's relative IR signature is based on aspect angle, airspeed, 
altitude, and afterburner status. The minimum relative IR intensity is at the nose 
and maximum at the tail. As airspeed increases, the relative IR intensity increases 
due to the heat generated by friction and increased engine temperatures. As 
altitude increases, the relative IR signature increases at all aspect angles, due to 
the reduction in atmospheric attenuation (Figure 14-6). 
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Figure 14-6. IR Signature Versus Aspect Angle 


3. IR SIGNATURE SOURCES 
IR guidance is based on the fact that every object with a temperature above zero 
degrees Kelvin emits IR radiation. The temperature of the object dictates the 
characteristics of this radiation. As the temperature of the object increases, the 
radiant intensity increases and shifts to higher and higher frequencies and 
correspondingly shorter and shorter wavelengths. The F-16 at Figure 14-7 
demonstrates the different wavelengths found at different areas of the aircraft. 
Emissivity in Figure 14-7 is a relative measure of the IR energy emitted when a 
surface is directly viewed. 
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Figure 14-7. Target Signature Sources 


a. The main aircraft signature sources are the plume, the engine hot parts, 
and the skin. The skin is large in area, but usually fairly cool. Thus the best 
detection of the aircraft skin is usually in the long wave IR band (8-12 microns). 


b. The engine hot parts offer excellent detection when one is looking at the 
right angle. They have high temperatures and high emissivity. However, 
depending on the viewing angle, they may have a low perceived area. 


с. The plume has high temperatures and a high perceived area. This large 
perceived area allows near all-aspect detection. Unfortunately, it has a relatively 
low emissivity except near 4.2 microns. It is the strategy of the new breed of all- 
aspect missiles to detect the plume in the mid-wave IR, around 4.2 microns. 


d. Figure 14-8 shows some of the common IR detector materials. Note that the. 


cooled detectors are sensitive to longer wavelength (lower energy) photons, as 
discussed earlier. 
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Material Wave-Band 


Lead Sulfide (PbS) - Uncooled 1.5 - 2.5 micrometers 


Lead Sulfide (PbS) - Cooled 2.0 - 4.0 micrometers 


Lead Selenide (PbSe) - Uncooled 2.0 -4.2 micrometers 


Lead Selenide (PbSe) - Cooled 3.0 - 5.0 micrometers 


Indium Antimonide (InSb) - Cooled 2.0 - 5.0 micrometers 


Mercury-Cadium-Telluride 
(Ha... Cd, To) - Cooled 8.0 - 13.0 micrometers 


Figure 14-8. IR Detection Materials 


4. IR SEEKER CHARACTERISTICS 

Guidance units are designed to detect and home in on the IR radiation of the 
aircraft. The job of the seeker is to view the scene and output the estimated target 
position. Figure 14-9 shows the hardware that makes up the seeker of a generic 
IR missile system. 
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Figure 14-9. IR Missile Seeker 
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a. The dome acts as an IR transparent protective cover. Most IR missiles use 
the hemispherical dome because that shape does not alter the path of the 
incoming light rays. The optics focus the scene through the reticle onto the 
detector. The reticle pattern enables the detector output to “code” the position of 
the target. 


b. The internal workings of the missile are similar to those found in a radar 
tracking system. There is an automatic gain control (AGC) to adjust the levels of 
the detector output so that it is not too large or too small. The demodulation 
circuit “decodes” the detector signal. The threshold circuit cancels signals that 
are below the specified threshold value, similar to the clutter rejection function 
found in radar systems. Finally, the phase analyzer reads the target position from 
the signal and sends the result to the autopilot. The autopilot then adjusts the 
missile’s flight path to track the target. 


c. IR systems employ filters and detectors to filter out unwanted IR radiation 
from the sun, sunlit clouds, smoke, the earth, and other background radiation 
sources (Figure 14-10). The detection unit is coupled with a guidance system to 
generate commands to the missile control vanes to keep the target centered in 
the field of view. 
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Figure 14-10. Spin Scan Reticle 


d. A defining characteristic of an IR missile is its field of view (FOV) and field 
of regard (FOR) (Figure 14-11). The angular size of the image in degrees is called 
the field of view. To provide the greatest possibility of collecting IR radiation from 
the target, the receiver must have the greatest possible FOV. This in turn may 
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create problems. A large FOV increases the possibility that the receiver may not 
be able to distinguish the target from other sources of IR radiation. To avoid this 
problem, a relatively small FOV is scanned through a wider area. This wider area 
is referred to as the FOR. The gimbal enables the FOV to be scanned, so that an 
entire FOR can be searched. 


ee d 


Field of View IR Seeker 
Optics 


Figure 14-11. Missile Field of View 


5. IR SEEKER TYPES 

Through the years advances in seeker technology have resulted in significant 
changes to IR missile engagement tactics. This section will discuss spinning 
reticle, conical scan, cooled, and imaging IR seekers. 


a. First generation IR missiles, like the SA-7, use a spinning reticle as the 
means to track the target. Due to their relatively low cost and ease of use, IR 
missiles of the first generation can still be encountered. The spinning reticle is 
inserted in the seeker just before the IR radiation reaches the detector. The reticle 
is a thin plate of optical material which has a transparent and opaque pattern on 
it. As the reticle is rotated, the IR energy is chopped at a rate determined by the 
reticle pattern. This system produces error signals when the target is not exactly 
centered in the field of view. Figure 14-12 is an example of a reticle pattern that 
can provide both azimuth and elevation information. If the target is located in the 
upper half of the pattern, the IR intensity on the detector is constant as the reticle 
rotates. As the pie-shaped half of the disc rotates over the target, the IR energy is 
pulsed and the amplitude of the pulses is an indication of relative elevation angle. 
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When the target moves to the right or left, the pulsing starts and stops at different 
times, indicating target azimuth. Center spun spin-scan seekers, also called 
center null reticles, are relatively insensitive when the target is in the center of the 
seeker scan where there is no tracking error. This is because the point target 
tends to bleed energy into all the spokes at once, eliminating the pulsed signal 
output of the detector. Once the target falls off the center of the reticle, the seeker 
generates an error signal that initiates guidance commands to recenter the target. 
This is the reason early IR missiles flew an undulating path toward the target. 
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Figure 14-12. IR Missile Reticle 


b. IR conical-scan (con-scan) seekers were developed to solve some of the 
problems with spin-scan seekers; notably the lack of error response when the 
target is near the center of the seeker field of view (FOV) (Figure 14-13). In a 
typical con-scan seeker, the reticle is fixed and does not spin. Instead, a 
secondary mirror is tilted and spun. This causes the target image to be scanned 
in a circular path around the outer edge of the reticle. When the target is centered 
in the seeker scan, the detector generates a pulsed output similar to that of the 
spin-scan seeker. However, as the target leaves the center, the output of the 
detector is a frequency modulated (FM) sine wave. The frequency of the 
modulation is directly proportional to the amount of target displacement from the 
center of the seeker scan. Con-scan optics are usually designed to spin the target 
very close to the edge of the reticle. This generates the greatest amount of FM 
modulation for a given target tracking error and gives the con-scan IR missile a 
more sensitive and tighter tracking loop. The center of the reticle is only used for 
acquisition. 
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Figure 14-13. Conical Scan IR Seeker 


c. A significant improvement to IR seekers resulted from the cooling of the 
detector with an inert gas such as argon. Older IR missiles, using uncooled lead- 
sulfide detectors, have a peak sensitivity in the 2 micron region. This limits these 
missiles, the SA-7 for example, to stern attacks because the missiles can only 
discriminate the IR signature of the engine turbine from background IR energy. 
By cooling the detector with an inert gas, like argon, the detectors of newer IR 
missiles can track longer wavelength IR radiation associated with airframe 
friction. Using newer detector materials like indium antimonide (InSb), require 
cooling to have increased target detection range and all-aspect tracking 
capability. 


d. Imaging IR is the most recent advancement in IR seeker technology. The 
technology for these seekers is similar to that found in the AGM-65 Maverick 
missile. Imaging IR seekers are harder to decoy with flares than older seekers, 
and they are resistant to pulsed light jamming. Imaging detection involves 
creating an IR picture of the scene in one of two ways, scanning or staring. A 
Scanning system uses one detector (or a mix of detectors and mirrors) which 
moves relative to the scene until the entire scene is scanned. This is an easy 
system to fabricate, but it can be noisy because the detector can't stay very long 
at each position, and it does not have a lot of time to measure the signal. A 
staring system uses many detectors, each of which detects a small portion of the 
scene. Each detector can "dwell" on its part of the scene for the entire frame 
time. However, such systems, also called focal plane arrays, are difficult to 
fabricate in a way such that each detector has the same sensitivity. One of the 
prime advantages with using imaging IR seekers is that they can be programmed 
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to track a particular IR shape or scene, significantly reducing the effectiveness of 
decoy flares. 


6. IR MISSILE FLARE REJECTION 
Flares are the primary countermeasure used to defeat the IR missile. Advanced IR 
missiles use different techniques to overcome the use of self-protection flares. 
There are two important characteristics of infrared (IR) missiles that influence the 
effectiveness of self-protection flares. The first is the ability of the IR missile 
seeker to discriminate between the IR signature of the aircraft and the IR 
signature of background interference, especially clouds. The second is the flare 
rejection capability built into the missile seeker and the missile guidance section. 


a. The major source of IR background interference is sunlit clouds. Space 
filtering using a spinning reticle as described in the previous section is the 
method most widely used to suppress background interference and improve 
discrimination. IR energy from the target is gathered by the optical system and 
focused on the spinning reticle. The reticle chops the signal into a series of 
pulses that are focused onto the IR detector element. The signal output of a point 
source of IR energy, such as a target aircraft, will be a series of pulses. The signal 
output of a cloud, which covers several segments of the reticle, will be a single 
large pulse. An electrical filter eliminates the single large cloud pulse, and passes 
the multiple pulses generated by the target to the missile guidance section. 


(1) IR missiles using spin-scan seekers have very little ability to reject 
flares. Flares provide the missile seeker with a hotter target than that of the 
aircraft, causing the spin-scan seeker to track the flare. The typical flare burns 
with a peak energy emission in the 2 micron range. Since the flare energy 
emission is greater than that of the target aircraft, the missile seeker transfers 
lock to the flare. 


(2) Due to the scan pattern, con-scan seekers have some inherent 
resistance to flares. As described in the previous section, the reticle in a con- 
scan seeker is fixed and does not spin. Instead, a secondary mirror is tilted and 
spun. This causes the target image to be scanned in a circular path around the 
outer edge of the reticle. Because flares tend to drop away from the aircraft, they 
will drop off the con-scan reticle much faster than for a spin-scan reticle; 
therefore, flare resistance is built-in. 


(3) Reducing the missile FOV is another method to help an IR missile 
discriminate the target IR signature from background IR (Figure 14-14). ing 
the FOV of the missile also makes the missile more resistant to flares. To decoy 
an IR missile seeker, the flare must create a heat source hotter than the aircraft 
and within the missile FOV. To decoy an IR missile with a narrow FOV, the flare 
must reach peak intensity almost immediately after ejection (Figure 14-15). 
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Figure 14-14. Impact of IR Missile Field of View 
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Figure 14-15. IR Missile — Narrow Field of View 
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(4) The detector also influences the ability of an IR missile to discriminate 
target IR from background IR. Newer IR seekers can track longer wavelength IR 
radiation. The seeker's ability to track through a wider frequency range forces 
flares to decoy that wider frequency range to be successful. Additionally, the 
cooled seeker's ability to track from all angles could cause geometry problems, 
the missile may never see a flare ejected from the bottom rear of an aircraft. 


b. IR missile designers have combined computer signal processing and 
modern IR missile seekers to detect the presence of flares and reject them as 
targets. This flare rejection capability, or IR counter-countermeasure (IRCCM), 
allows newer IR missiles to track the aircraft IR signature while rejecting multiple 
flares. Flare rejection is based on two computer functions. The first is called the 
“trigger,” which detects the flare in the seeker field of view. The “trigger” function 
activates the “response” computer processing, the action the seeker takes to 
reject the flare. Both the “trigger” and “response” must operate to successfully 
reject flares. Each advanced IR missile employs different computer techniques 
for both the “trigger” and “response.” A flare technique developed to counter one 
IR mi may not work against another IR missile that uses different flare 
rejection computer techniques. 


(1) There are several "trigger" techniques that can be used by IR missiles 
to detect flares. Advanced IR missiles may employ one or more of these 
techniques to detect the presence of a flare in the seeker FOV. These "trigger" 
e time, two-color, kinematic, and spatial. 


(a) An IR missile using a rise time "trigger" monitors the IR energy 
level of the target. A sharp rise in the received IR energy within a specified time 
dicates a flare in the IR seeker FOV. When the missile detects this rapid 
rise in IR energy, the rise-time "trigger" triggers a flare "response." The 
"response" is switched off when the received IR energy drops to its original level. 
The thresholds for the rise in IR energy and the response time are set to preclude 
activating the rise time "trigger" when the aircraft selects afterburner. An IR 
missile using the rise time "trigger" can be decoyed by multiple flares with slow 
rise times. 


(b) IR missiles using a two-color "trigger" to detect flares sample the 
energy level in two different wavelength bands. In Figure 14-16, a non- 
afterburning target would have more IR intensity in band B than in band A. The 
typical flare produces more IR intensity in band A than band B. A sudden 
increase in band A intensity compared to band B intensity indicates a flare in the 
seeker FOV. The two-color "trigger" would then trigger a flare "response." 
lles using a two-color "trigger" can employ different detectors 
composed of different materials to monitor the intensity in two bands. A lead 
sulfide detector could be used for band A and indium antimonide for band B. IR 
le detector can employ a reti 
filters to monitor IR intensity in both bands. To track the target, IR missiles 
employing a two-color "trigger" may use either band, or use data from both 
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bands of a dual-channel tracker. An IR missile using the two-color “trigger” can 
be decoyed by multiple flares that provide equal IR intensity in each band. 
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Figure 14-16. Two-Color IR “Trigger” 


(c) A kinematic “trigger” takes advantage of the fact that flares 
separate very quickly from the dispensing aircraft due to aerodynamic drag. In a 
beam aspect engagement, an IR seeker that transfers track from the target to the 
flare will have a dramatic change in the line-of-sight rate due to the rapid 
separation of the flare from the aircraft. An IR missile employing a kinematic 
“trigger” detects this change and initiates the “response.” IR missiles employing 
a kinematic “trigger” may have difficulty in flare detection in a head-on or stern 
engagement due to the small line-of-sight change between target and flare. 
Multiple flares dispensed at very short intervals will probably decoy an IR missile 
‘employing a kinematic “trigger”. 


(d) The spatial “trigger” operates like the kinematic "trigger" in that it 
uses the rapid separation of the flare from the aircraft to trigger the "response." 
An IR missile employing a spatial "trigger" uses the seeker to detect a flare. 
When the flare separates to the rear of the aircraft, the seeker will see the target 
on the edge of the FOV corresponding to the direction of target movement. The 
flare will be on the opposite side of the FOV. Once two hot objects on opposite 
sides of the FOV are distinguishable, the spatial "trigger" triggers the flare 
"response." IR missiles employing a spatial "trigger" can be decoyed by 
dispensing multiple flares at very short intervals. 


(2) The seeker's "response" to the "trigger" is to reject the flare or limit its 
effect on target track. As long as the flare remains in the seeker FOV, the missile 
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is tracking the target in a degraded mode. Most IR seekers have a FOV of less 
than 2.5°. At long ranges, the flare will remain in the FOV for a relatively long 
period of time. At close range, the flare will be in the missile FOV for a relatively 
short period of time. Several different “response” techniques may be used, either 
alone or in combinations, to defeat a flare. These "response" techniques include 
simple memory, seeker push-ahead, seeker push-pull, and sector attenuation. 


(a) When the simple memory “response” is initiated, the missile 
continues the maneuver it was performing just before the “trigger.” This 
“response” assumes the flare will separate to the rear of the target. The missile 
rejects the seeker track data and maintains its motion relative to the target, 
waiting for the flare to leave the seeker FOV. The missile will continue to reject 
track data until the flare leaves the FOV or until the “trigger” times out. When the 
“trigger” times out, the “response” is discarded and the seeker operates in the 
normal track mode. If the “trigger” times out while a flare remains in the FOV, the 
seeker will usually transfer lock to the flare. 


(b) The seeker push-ahead “response” causes the seeker gimbals to 
drive the seeker forward in the direction the target is moving (Figure 14-17). 
Pushing the seeker forward causes the flare to depart the FOV faster than with 
simple memory, minimizing the amount of time the missile is not tracking the 
target. The greater the amount of forward movement (called “bias”), the faster the 
flare will depart the FOV. If the amount of forward bias applied is too great, the 
seeker may be pushed forward of the target. This could cause both the target and 
the flare to depart the FOV and the missile would have to reacquire the target. 


Figure 14-17. Seeker Push-Ahead “Response” Technique 
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(c) The seeker push-pull “response” assumes flares will have a higher 
intensity IR signature than the target. The “response” is initiated when the target 
and flare are on opposite sides of the seeker FOV (Figure 14-18). This 
corresponds to a spatial "trigger" condition. The received energy will rise and fall 
as the energy of the target and flare is scanned across the detector. When the 
flare energy is at a peak, the seeker gimbals drive the seeker away from the flare. 
When the lesser energy from the target is detected, the seeker's gimbals pull the 
seeker in the direction of the target. As a result, the seeker is moved away from 
the flare and toward the coolest IR source in the FOV, the target aircraft. 


Seeker Push-pull 


Figure 14-18. Seeker Push-Pull "Response" Technique. 


(d) The sector attenuation "response" is initiated by placing an 
attenuation filter across part of the seeker FOV (Figure 14-19). This filter reduces 
the seeker sensitivity in that part of the FOV. If the target being tracked is in the 
center of the FOV, then placing an attenuator in the quadrant below and to the 
rear of the target should reduce any energy received from a flare. If the attenuated 
flare energy is below that of the target energy, the seeker will continue to track 
the target. 
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Without Sector Filter With Sector Filter 


Figure 14-19. Sector Attenuation “Response” Technique 


7. SUMMARY 

This chapter provided some background on IR theory and IR detection, then went 
into some of the basics about the different types of IR missile seekers. Finally 
factors that impact the ability of an IR missile to reduce the effectiveness of self- 
protection flares were discussed. This ability depends on the discrimination 
capabilities of the missile seeker, the type of detector, the missile FOV, and the 
missile flare rejection capabilities. Modern IR missiles that employ sophisticated 
flare rejection techniques and advanced missile seeker technologies present a 
growing, and potentially lethal, threat. 
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CHAPTER 15. IR COUNTERMEASURES 


4. INTRODUCTION 

Defeating IR missiles used to be an afterthought placed well behind surviving the 
radar missile threat. Now with the proliferation of advanced IR missiles, defeating 
the IR threat is becoming more important and more difficult. The primary 
countermeasure used to defeat IR missiles is the self-protection flare. This 
chapter will discuss flare characteristics and employment considerations. One of 
the main difficulties in defeating an IR missile is knowing that one has been 
launched. This chapter will also discuss some of the methods currently available 
to detect an IR missile attack. 


2. FLARE CHARACTERISTICS 

Self-protection flares were developed to counter threat systems operating in the 
IR spectrum. Self-protection chaff and flare dispensers, such as the ALE-40, 
ALE-45, or the ALE-47, are designed to allow the pilot to dispense flare cartridges 
when engaged by an IR threat. These flare cartridges are pyrotechnic and 
pyrophoric devices designed to produce an IR source that is more attractive than 
the IR signature of the aircraft. To decoy an IR missile seeker, the flare must 
create a heat source more attractive than the aircraft, within the missile field of 
view. The most important flare characteristics that determine the ability of a flare 
to decoy an IR missile are IR wavelength matching, flare rise time, and flare burn 
time. The MJU-7 flare cartridge will be used as an example of a typical flare 
cartridge. 


Flare 
Assembly Payload 


Figure 15-1. The MJU-7 Flare 
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a. The MJU-7 flare cartridge (Figure 15-1) is an example of a flare cartridge 
used in both the ALE-40 and the ALE-47 dispensers. The flare grain is composed 
of magnesium and tetraflouroethylene, or C2F,, which burns at 2000 to 2200*K. As 
the flare burns, it emits IR energy of different wavelengths from the luminous 
zone that emulates the aircraft IR signature. The burning flare also produces a 
large quantity of white smoke, which may highlight the position of the dispensing 
aircraft. 


b. A flare must reach peak intensity shortly after ejection or it will not be 
effective in decoying the IR missile seeker. Flare rise time is the time required for 
the flare to reach peak intensity. 


(1) To counter a short-range IR missile with a narrow field of view, a flare 
must reach peak intensity quickly. On the other hand, some advanced IR missiles 
now look for a rapid rise in IR energy as a trigger to know when a flare is trying to 
decoy it (Figure 15-2). 


Missile 
eld of View 


Figure 15-2. Impact of Flare Rise Time 


(2) Flare rise time varies dramatically with altitude. The flare burns longer 
at high altitude, but it takes much longer to reach peak intensity. This increase in 
flare rise time at high altitude can impact the effectiveness of flares to decoy and 
defeat IR missiles particularly in the air-to-air combat environment. 


c. Flare burn time is the time span that the flare burns and determines how far 
the IR seeker will be pulled off the target. The longer the burn time, the longer the 
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IR seeker is pulled off the target aircraft. The flare should burn long enough to 
ensure that the aircraft is no longer in the missile field of view. Flare burn time, 
like flare rise time, varies with altitude. A flare will burn longer, but at lower 
intensity, at higher altitudes. A longer flare burn time increases the probability the 
IR missile will be decoyed by a single flare. 


3. ADVANCED FLARES 
To counter the advances in IR missile seeker technology the Air Force and Navy 
formed the Advanced Strategic and Tactical Expendables program to develop and 
field advanced IR decoys. Two products to come out of this program are the 
kinematic flare, MJU-47, and the covert flare, MJU-50/51. 


a. Kinematic Flares. A significant characteristic of conventional flares is that 
upon ejection they rapidly slow down and separate from the aircraft. As 
described in Chapter 14, modern IR missiles exploit this rapid separation between 
the aircraft and the flare. The rapid separation triggers a flare rejection response 
in the missile seeker causing it to ignore the flare and continue tracking the 
aircraft. The kinematic, or thrusted, flare delays the missile response by 
propelling itself in the direction of the aircraft and negating or delaying the 
missile's flare rejection trigger. The MJU-47 is the same size as the currently 
fielded MJU-10 flares. The flare's decoying pyrotechnics are vectored out the end 
of the flare to provide a means of propulsion (Figure 15-3). 


Figure 15-3. Kinematic Flare 
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b. Covert Flares. Though an effective tactic at defeating MANPADS, pre- 
emptively dropping flares in a target area carries a significant risk. The risk is that 
enemy air defense systems that may not have known the aircraft's location will 
surely see the flares, day or night, and any chance for surprise is lost. Figure 15-4 
shows the visual signature of conventional flares. The danger of highlighting 
oneself becomes even more likely as aircraft become fitted with chaff and flare 
systems that automatically dispense expendables based upon inputs from the 
RWR or a missile attack warning system (MAWS). Automatic systems tend to 
error on the side of caution which means expendables will be dropped if there is 
any ambiguity. Visually covert flares, named the MJU-50 and MJU-51, remove this 
problem by not leaving a visual signature such as smoke or flame. These covert 
flares are made of material that oxidizes, pyrophoric instead of pyrotechnic, when 
released in the air. The MJU-50 is the size of the small M-206 flare while the 
MJU-51 is the size of the MJU-7 flare. 


Figure 15-4. Flare Visual Signature 


4. FLARE EMPLOYMENT 
The purpose of employing a self-protection flare cartridge is to decoy the seeker 
head of an IR missile. This is accomplished by presenting the IR missile with a 
second heat source with an IR signature that exceeds the aircraft signature. The 
flare or IR source must appear in the field of view of the IR missile at the same 
time as the aircraft. As the flare separates from the aircraft, the IR missile seeker 
tracks the most intense IR signature, which ideally is the flare, and is decoyed 
away from the aircraft. 
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a. It is important to perform maneuvers along with flare employment to 
effectively defeat IR missiles. Maneuvers compound the IR missile's tracking 
problems and increase the distance between the aircraft and flare. Maneuvers 
that put the aircraft outside the IR missile field of view increase the ability of the 
flare to decoy the missile. When engaged by an IR threat, one tactic is to 
immediately dispense a flare and maneuver to put the missile on the beam. This 
increases the line-of-sight rate the missile guidance system must process and 
gives maximum separation between the aircraft and the flare (Figure 15-5). 


Figure 15-5. Initial Maneuver and Flare Employment. 


b. With the IR threat on the beam, the pilot has the best chance for achieving 
a “tally-ho” on the missile to determine range and keep the missile on the beam. 
Visually acquiring the missile increases the chances of surviving the encounter. 
Modern chaff and flare dispensers, such as the ALE-47 and ALQ-213, can be 
programmed to dispense flares in a sequence optimized to defeat specific IR 
missiles. Programs are selected by the pilot based upon the most likely threat. 
Classified tactics manuals provide aircraft specific maneuvers and flare 
dispensing programs to defeat the IR threat. 


5. IRCM TACTICS 
Besides maneuvers and flare employment, there are other IR countermeasures 
that can reduce the effectiveness of IR threat systems. The first is to reduce the 
intensity of the heat signature of the aircraft by reducing the power setting. The 
engines produce the largest IR signature and are the only source of IR radiation 
that the pilot can influence. By reducing the power setting, the IR signature is 


155 


Chapter 15. IR Countermeasures Electronic Warfare Fundamentals 


reduced and the required flare intensity is thereby reduced. Use of afterburner 
should be minimized for exactly the same reason; the required flare intensity 
necessary to cover an aircraft in afterburner is difficult to obtain. The pilot should 
not reduce the power setting below the minimum required to maintain sufficient 
maneuvering airspeed. 


a. Another effective IRCM is to use the sun. Maneuvering into the sun masks 
the aircraft's IR signature from most IR threat systems. When attacking a target 
defended by IR systems, an attack axis that places the sun behind the attacker 
may limit the effectiveness of these systems. 


b. Clouds or smoke can also confuse IR threat systems (Figure 15-6). The 
water vapor making up clouds diffuses the IR energy making it difficult for an IR 
system to get a point to track, similar to how sun's light is diffused on a cloudy 
day. The particles found in smoke can have a similar effect on IR energy. The final 
IRCM is to reduce the IR signature of the aircraft by careful design of the engines 
and exhaust system. For example, the F-117 was specifically designed to provide 
the lowest possible IR signature. 


Figure 15-6. IRCM 


6. MISSILE APPROACH WARNING SYSTEMS (MAWS) 

One of the most important factors in defeating an IR missile attack is knowing 
that an attack is in progress. Since IR threat systems are generally passive, the 
radar warning receiver (RWR) will provide no attack warning unless the threat 
uses some detectable radar energy for acquisition prior to launching an IR 
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missile. MAWS are designed to provide the crew some warning of an ongoing 
missile attack. These systems have been widely deployed on larger aircraft. 
Advances in technology allowing them to be smaller and promising lower false 
alarm rates have increased the possibility that fighter size aircraft may be 
outfitted with this equipment. 


a. The two primary requirements for MAWS are timeliness and reliability. An 
IR missile engagement is an extremely short event providing very little time for 
the targeted aircraft to respond with maneuvers and flares. Secondly, there must 
be a very low false alarm rate. In earlier systems the sun, flares, or the wingman's 
aircraft have been known to cause false alarms. Aside from being annoying, a 
false alarm can become a tactical problem if the MAWS is tied directly into the 
countermeasures dispenser set allowing for automatic dispensing of chaff and 
flares when the MAWS senses an attack. False alarms in this type of scenario 
would only serve to highlight a previously untargeted aircraft. 


b. MAWS detect incoming missiles either actively or passively. The active 
MAWS use a pulse Doppler radar to detect and track the in-flight approach of an 
attacking missile. Pulse Doppler radar is used for this purpose because of its 
ability to use relative velocity to pull targets out of clutter. An incoming missile 
will have a high velocity relative to the surrounding background. Range and time 
to impact are computed automatically, updated continuously, and provided to the 
crew to assist in defensive maneuvers (Figure 15-7). The down side to active 
MAWS is the requirement to continuously radiate for long periods of time to 
ensure protection. This contradicts the common tactic of keeping radar 
transmissions to a minimum to avoid being tracked via passive detection 
measures. This situation has led to the latest generation of MAWS being mostly 
of the passive type. 


Figure 15-7. Missile Alert Warning System (MAWS) 
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c. The passive MAWS operate in either the ultraviolet, or the infrared 
frequency spectrum. These systems are tuned to look for the IR signature of a 
missile's rocket motor, then pass a wart 
threat to the pilot. To obtain all-aspect missile warning, multiple MAWS sensors 
must be positioned on the aircraft in a similar fashion to RWR antennas. All- 
aspect MAWS face the same challenges that RWR systems face: false multiple 
targets due to maneuvers and accurate threat position reporting, to name a few. 


7. SUMMARY 
The proliferation of IR threat systems has elevated the importance of IRCM to 
survival on the modern battlefield. The most effective IRCM is still the 
employment of flares in conjunction with maneuvers. The specific flare 
characteristics of IR spectrum coverage, rise time, and burn time are critical 
factors in determining flare effectiveness. Other IRCM tactics are designed to 
enhance the effectiveness of flares and take advantage of IR missile limitations. 
The effectiveness of all IRCM tactics depends on some type of attack warning. 
The new generation of MAWS should provide some measure of warning to the 
crews and in some cases automatically defeat the IR missile. 
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CHAPTER 16. RADAR ELECTRONIC PROTECTION (EP) 
TECHNIQUES 


1. INTRODUCTION 
Electronic warfare (EW) is defined as military action involving the use of 
electromagnetic and directed energy to control the electromagnetic spectrum or 
to attack the enemy. Nearly every military action, from command and control of 
an entire integrated air defense system (IADS) to precision guidance of an 
individual weapon, depends on effective use of the electromagnetic spectrum. 
Radar systems have become a vital element of nearly every military operation. 
Since these systems operate across the entire electromagnetic spectrum, much 
of the EW effort is concerned with countering radar systems. All of the jamming 
techniques discussed in Chapters 10 and 11 and the chaff employment options 
discussed in Chapter 13 are specifically designed to counter radar systems. 
These actions are classified as electronic attack (EA), which is a part of EW. 


a. EW is somewhat like a chess game—a series of moves and countermoves 
within the electromagnetic spectrum. As we develop jamming techniques to 
counter radar systems, our adversaries develop counter-countermeasures to 
negate the effectiveness of these techniques. In response, we develop newer 
techniques and our adversaries respond with new modifications to their radar 
systems. This series of moves and countermoves can continue for decades. The 
development and application of radar counter-countermeasures are classified as 
electronic protection (EP), also a part of EW. 


b. The continuing battle to control the electromagnetic spectrum for 
unrestricted radar employment has resulted in over 150 radar EP techniques. 
These techniques are designed to negate the effectiveness of electronic jamming 
and chaff on radar systems. These radar EP techniques can be incorporated into 
the design of a radar system or added to an existing radar system in response to 
a jamming technique. It is beyond the scope of this text to discuss all the radar 
EP techniques in use today. This chapter will discuss the most common EP 
techniques. They have been organized by function of the technique within the 
radar. These functions include radar receiver protection, jamming avoidance, 
jamming signal exploitation, overpowering the jamming signal, pulse duration 
iscrimination, angle discrimination, bandwidth disci п, Doppler 
iscrimination, and time discrimination. 


2. RADAR RECEIVER PROTECTION 


The following are some of the most common radar counter-countermeasures 
designed to prevent receiver overload or saturation. 
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a. Sensitivity time control (STC) is used to counter close-in chaff or close. 
clutter. Receiver gain is set at normal for long ranges and reduced for close- 
ranges. One problem with using STC is that close-in targets may be missed if 
STC is improperly adjusted. 


b. Automatic gain control (AGC) is used to counter chaff, clutter, and most 
types of transmitted jamming. AGC senses the signal level of a receiver's output 
and develops a back-bias, producing a constant output level. This technique has 
a slow response time compared to fast AGC and instantaneous AGC, both of 
which are employed instead of AGC. Also, it cannot maintain correct IF output 
levels for different intensity signals that are close in range because the bias 
voltage has a long buildup and decay time. 


c. Fast automatic gain control (FAGC) is also employed against chaff, clutter, 
and most types of transmitted jamming. FAGC works by sensing the signal level 
of receiver output and develops a back-bias, tending to hold output constant. 
Response time is within milliseconds, permitting fast response and recovery as 
the antenna traverses the jammer's bearing. There are several precautions to note 
when using FAGC. First, targets may be suppressed and lost without the operator 
knowing that jamming is present. Second, a strong pulse or echo may cause 
ensuing weak targets to be lost. Lastly, FAGC has difficulty getting an accurate 
bearing on the jamming source. 


d. Instantaneous automatic gain control (lAGC) is another technique to 
counter chaff, clutter, and most types of transmitted jamming. АСС senses the 
signal level of each echo or jamming pulse and develops a back-bias that holds 
the stage output constant. Gain control response time is withi 

extends the dynamic range of the receiver. There are several precautions to note 
when using IAGC. First, it is not effective against signals whose “in band” time is 
less than the IAGC response time. Also, with continuous duty cycle jammers, 
targets may be lost without the operator knowing that jamming is present. Finally, 
is difficult to get an accurate bearing on the jamming source. 


e. Automatic noise leveling (ANL) counters noise jamming and modulated or 
unmodulated constant wave jamming. ANL samples receiver noise content at the 
end of each PRF and sets the gain accordingly for the next pulse interval. 
Continuous jamming reduces gain to keep output the same as the original noise 
level. ANL also follows the scanning rate of the antenna so that receiver noise 
output is constant as the antenna rotates. When using ANL, targets may be 
suppressed and lost without the operator knowing that jamming is present. Also, 
unstable when pulses or swept jamming enter the sampling gate 


f. The logarithmic receiver (LOG) counters most types of transmitted 
jamming by amplifying and demodulating large dynamic-range signals in 
logarithmic amplifiers. This produces “amplitude compression” of the strong 
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signals. However, when using LOG, output is nearly constant so the operator 
cannot easily tell when jamming is present. 


g. The logarithmic receiver fast time constant (LOG-FTC) counters 
narrowband jamming, chaff, and clutter. This technique amplifies and 
demodulates large dynamic-range rs, producing 
"amplitude compression" of the strong signals. Video is coupled through FTC 
circuits to eliminate rectified carrier and low frequency sideband products. There 
are problems with using LOG-FTC. First, the receiver output is nearly constant, 
so the operator cannot always tell when jamming is present. Second, LOG-FTC 
not effective against wideband, or fast-swept, short pulse jamming. Lastly, 
LOG-FTC causes a broadening of displayed jam sector. as well as degrading 
bearing accuracy on the jam source. 


h. Dicke-fix (DF) counters wideband and fast-swept jamming and is similar 
employment to wideband д (WBL). DF amplifies without ringing, clips down 
all pulses to a common level, then amplifies the narrowband echo signal more 
than the wideband jamming. Noise level is held constant, independent of jamming 
tensity. There are precautions to note when using DF. Jamming that enters the 
wideband limiter can capture limiters, causing poor receiver sensitivity. Targets 
may be suppressed without the operator knowing that jamming is present. Also, 
resolution and target detection range are reduced, even in a non-jamming 
ironment. Finally, DF is ineffective against extremely fast-swept spot jamming. 


WBL is used to counter wideband jamming and fast-swept jamming. WBL 
amplifies without ringing, clips down all pulses to а common level, then amplifies 
the narrowband echo signal more than the wideband jamming. Noise level is held 
constant, independent of jamming intensity. However, jamming that enters the 
wideband limiter can capture limiters and cause poor receiver sensitivity. 
Resolution and target detection range is reduced, even in a clear environment. 
Targets may be suppressed without the operator knowing that jamming is 
present. Finally, WBL is ineffective against fast-swept spot jamming. 


j. Adaptive video processing (AVP) counters chaff corridors, weather, sea 
clutter, and most types of transmitted jamming. AVP combines the adaptive 
threshold, beam-to-beam correlation, and wide-pulse blanking in frequency- 
scanning three-dimensional radars to avoid collapsing undesired returns on the 
PPI display. However, when using AVP, there is a decreased probability of 
detection in some multiple target situations. Also, targets may be suppressed 
jout the operator knowing that jamming is present. Finally, AVP passes all 
point targets. 
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3. JAMMING SIGNAL AVOIDANCE, 
The following are some EP techniques used to avoid jamming signals. 


a. Frequency agility (FA) counters narrowband jamming and some types of 
repeater and deception jamming. FA enables the radar to make rapid changes of 
transmitter and receiver operating frequency, sometimes on а pulse-to-pulse 
basis. Manual frequency changes may cause mutual interference with other 
radars and services. 


b. Frequency diversity works against narrowband jamming and some types of 
repeaters and transponders. It i iple-radar coordination procedure in 
which radars are assigned operating frequencies that are separated to reduce 
mutual interference and their susceptibility to a single jammer. It is important to 
note that other radars may be operating at the same allocated operating 
frequency. 


c. Polarization diversity is used to counter chaff, weather, and transmitted 
jamming. Polarization diversity attenuates jamming input to a radar receiver by 
using antenna polarization different from jammer polarization, and usually 
involves separate radars of different polarization. There are two precautions when 
using polarization diversity: (1) ground clutter worsens on vertical polarization, 
and (2) close coordination is necessary if separate radars are used; for example, 
one horizontally polarized search radar and one vertically polarized search radar. 


d. Circular polarization (CP) works against chaff, weather, and transmitted 
jamming. CP attenuates jamming input to a radar receiver by using antenna 
polarization different from jammer polarization, and usually involves separate 
radars of different polarization. CP also improves target detection in rain clutter. 


е. Conical-scan-on-receive-only (COSRO) is employed against inverse conical 
scan jamming to deny a jammer the ability to sense and upset scan angle 
tracking information. A constantly transmitted illumination beam is received and 
scanned to derive target angle information. However, the jammer can still 
degrade angle tracking if it can approximate the received signal scan rate. 


f. Speedgate tracking is used against all types of transmitted jamming. The 
technique provides a very narrow bandpass having a center frequency related to 
Doppler shift. Only jamming within the restricted band is effective. It has the 
advantages of accurate target Doppler discrimination and good target tracking at 
low target levels. However, the speedgate can be stolen by gate stealers and 
some types of swept jamming. 


g. Leading-edge track (LET) is used to counter an incoming target dropping 
chaff by allowing target tracking on the leading edge of the target. Trailing edge 
track (TET) is used to counter a receding target dropping chaff. 
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h. Track coast is used to counter chaff, clutter, multiple targets, range gate 
stealers, jam fades, and blinking jamming by placing tracking radar in a rate- 
aided coast condition. The system “estimates” target posi 
terrupting the fire control solution. A lock-on or return to acq 
terminates the track coast condition. Track coast requires adequate storage of 
rate-aided information, and no true tracking information will be developed while 
track coast is operating. 


i. Guard gates work against chaff, clutter, multiple targets, range gate 
stealers, jam fades, and blinking jamming. Guard gates provide automatic 
detection of a foreign signal and "estimates" target position to avoid interrupting 
fire control solutions. Like track coast, guard gates require an adequate store of 
rate-aided information with no true tracking information developed. 


4. JAMMING SIGNAL EXPLOITATION 
The following are some EP techniques that use the jamming signal for target 
acquisition and engagement. 


a. Passive angle tracking (PAT) counters most types of transmitted jamming 
by allowing the radar to acquire and angle-track the source of jamming signals. 
There are some problems with this technique. Blinking jamming can cause severe 
‘stability, and the range of the jammer is unavailable until the target reaches 
burnthrough range. 


b. Home-on-jamming (HOJ) counters most types of transmitted jamming by 
allowing the missile or radar to use the jamming signals, locate the source, and 
home on it. However, blinking jamming can cause severe instability, and the 
range of the jammer is unavailable until burnthrough. 


c. Jamming signals produce recognizable sounds that help in their detection 
and identification. Aural recognition allows an operator to listen to the Doppler 
frequency associated with a moving target. It is used to counter most types of 
jamming. 


d. The local oscillator off technique counters continuously transmitted 
jamming. No receiver output occurs unless a target echo signal and a jamming 
signal are present. Limitations of this technique include: targets only display in 
an area where jamming is present; and, if the antenna rotates away from the 
jammer, or if jamming is turned off, no targets are displayed on the radar scope. 


e. The jamming strobe indicator counters any transmitted jamming with high- 
duty-cycle modulation. The indicator is a variable marker strobe on the radar 
display that moves in range proportional to jamming strength. The indicator 
traces an antenna lobe pattern on the display, showing the azimuth of the 
jamming source. There are some problems with the jamming strobe indicator. 
First, it interrupts normal video in some radars. Second, inverse or sidelobe 
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jamming can cause erroneous strobes. Finally, the jam strobe does not react to 
unmodulated CW or low-duty-cycle jamming for some radar systems. 


f. The jamming indicator lamp, located on the operator console, is used on 
radars with automatic noise leveling (ANL) to counter continuous transmitted 
jamming. The lamp alerts the operator to the presence of jamming, and the ANL is 
manually shut off. This action allows the operator to determine jammer bearing. 


g. Clean strobe generation (CSG) counters any transmitted jamming by using 
the sidelobe blanking circuits of a radar. An azimuth strobe appears when the 
jamming level in the main antenna exceeds the jamming level in the sidelobe 
ry antennas. The operator is alerted to the presence and bearing of a 
jamming source, even with a constant false alarm radar (CFAR) receiver. 


h. Jamming attenuation (JAM ATTEN) counters both clutter and any type of 
jamming. Receiver gain is reduced to avoid receiver saturation by inserting an 
attenuator pad that enables the operator to recognize presence, type, and bearing 
of a jamming source. When using JAM ATTEN, however, the reduced gain may 
cause loss of targets, even in non-jammed sectors. Also, any improvement in 
signal-to-jam ratio is not possible. 


i Receiver manual IF gain (MAN GAIN or IF GAIN) also counters clutter and 
jamming. Receiver gain is reduced to avoid jamming saturation by manually 
reducing stage gain, allowing the operator to identify jammer presence, type, and 
bearing. When using IF GAIN, the reduced gain may cause a loss of targets, even 
in non-jammed sectors. Also, any improvement in signal-to-jam ratio is not 
possible. 


5. OVERPOWERING THE JAMMING SIGNAL 


Following are some EP techniques a radar system can employ to overpower 
jamming and reduce the jamming-to-signal (J/S) ratio to less than one. 


a. Burnthrough counters most types of transmitted jamming. Energy in the 
target pulse is raised by increasing the peak power, that is, the PRF or pulse 
width, or by increasing the time the radar illuminates the target by reducing the 
Scan rate or scan angle. Some radars have modes in which the radar 
concentrates its power in narrow azimuth and elevation sectors about the 
suspected target position. However, burnthrough can degrade general radar 
performance by overloading the receiver if a large radar cross section target is 
detected. High power may impact radar operation in clutter or dense chaff 
environments. 


b. Narrowband long pulse (NBLP or NLP) counters most types of transmitted 
jamming by using a high-energy long pulse. The signal uses a narrowband 
receiver for reception, and increases detection range for targets in jamming and 
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the clear. Simultaneously, it reduces resolution, which causes poor radar 
performance in chaff and clutter. 


6. PULSE DURATION DISCRIMINATION 
The following are some radar counter-countermeasures that use pulse duration 
to discriminate between radar and jamming signals. 


a. The fast time constant (FTC) is used to counter chaff, clutter, and 
narrowband jamming. A video circuit provides low frequency attenuation to reject 
carrier and low frequency modulation jamming. FTC passes normal radar pulse 
lengths with little attenuation, but causes some loss of receiver sensitivity. 


b. Pulse width discrimination (PWD), clutter eliminate (CE), and wide pulse 
blanking (WPB) are designed to counter chaff, most types of jamming, EMI, and 
some types of deception jammers. A video coincidence gate, involving a delay 
line matched to the expected signal duration, senses if a return is the proper 
pulse width. PWD, CE, and WPB provide an enabling path for qualified signals. 
However, weak signals may be lost in the signal processing. 


c. Pulse expansion-compression (PC) is used to counter most types of noise 
jamming and some types of deception jamming. An expanded pulse is coded for 
transmission. This expanded pulse is transmitted and decoded on return. Echo 
responses аге then compressed in а decoding process. This 
expansion/compression is equivalent to NLP, which provides longer detection 
ranges, and wideband short pulse, which provides increased resolution. Using 
PC is not without problems. Unwanted residues may cause loss of weak targets. 
Additionally, range error proportional to the Doppler shift, or radial velocity, 
affects the accuracy of the PC. 


7. ANGLE DISCRIMINATION 
The following techniques use angle discrimination to distinguish between radar 
returns and jamming signals. 


a. Sidelobe blanking (SLB) and sidelobe cancellation (SLC) are types of 
sidelobe suppression (SLS) used to counter sidelobe response to chaff, clutter, 
transmitted jamming, sidelobe jamming, and deception jamming. An auxiliary 
antenna approximates the pattern and gain of sidelobes of the main antenna and 
produces a signal for comparison with the signal received in the main antenna. If 
the signal in the auxiliary antenna is greater, the signal in the main antenna 
channel is blanked. This permits bearings to be obtained on a jamming source 
and rejects sidelobe jamming. SLB is useful only for determining the bearing to 
the jamming source. 


b. Antenna manual positioning, antenna traverse and elevation angle offset, 
antenna jog, and antenna slow scan are EP techniques used to counter m: 
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beam and sidelobe jamming and deception. These techniques are designed to 
increase the antenna scans across the jammed sector to increase the blip-scan 
. These techniques increase the number of pulses integrated, as well as the 
operators’ sorting capability. 


8. BANDWIDTH DISCRIMINATION 
The following are EP techniques that use bandwidth to distinguish between radar 
jamming and target returns. 


a. Dicke-fix (DF) counters wideband and fast-swept jamming. A wideband 
limiter amplifies without ringing and clips all pulses down to a common level. 
Then an amplifier increases narrowband target echo signals more than the 
wideband jamming. There are some problems associated with DF. Any jamming 
entering the wideband limiter can “capture” the limiters and cause poor receiver 
ity. Targets may be suppressed without the operator knowing that 
jamming is present. Resolution and target range is reduced, even in a clear 
environment. Finally, DF is ineffective, even harmful, when the jamming 
bandwidth is near the bandwidth of the desired echo signal. 


b. Transmitter pulse lengthening (TPL) counters wideband and fast-swept 
jamming. TPL concentrates power into a narrow band about the carrier frequency 
by lengthening the transmitting pulse. While this allows use of a narrowband 
receiver, it impairs resolution, causing poor chaff and clutter performance. 


c. Transmitter pulse shaping (TPS) counters wideband and fast-swept 
jamming. The sideband range ited by shaping the transmitted pulse. This 
allows use of a narrowband receiver, but impairs resolution, causing poor 
performance in chaff and clutter. 


d. Narrowband pulse limiting (NBLP or NLP) is a form of transmitter pulse 
lengthening that counters wideband jamming and fast-swept jamming. NBLP 
concentrates power into a narrow band in the carrier frequency by lengthening 
the transmitting pulse. This allows use of a narrowband receiver, but impairs 
resolution, causing poor chaff and clutter performance. 


e. The fast time constant (FTC) is used to counter chaff, clutter, and 
narrowband jamming. A video circuit provides low frequency attenuation to reject 
carrier and low frequency modulation of jamming. FTC passes normal radar pulse 
lengths with little attenuation, but causes some loss of receiver sensitivity. 


f. High video pass (HVP) is used to counter chaff, clutter, and narrowband 
jamming. It is similar to FTC. A video circuit provides low frequency attenuation 
to reject carrier and low frequency modulation jamming. HVP passes only the 
leading edge of the received pulses. HVP can cause some loss of receiver 
sensitivity. 
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g. The wideband short pulse (WSP) counters chaff, clutter, and narrowband 
jamming by transmitting a short pulse and using a wideband receiver for 
reception. Echo resolution and accuracy are improved, and performance against 
narrowband jamming is enhanced. However, the maximum detection range is 
decreased and system vulnerability to wideband jamming is increased. 


h. Narrowband limiting (NBL) counters chaff, clutter and narrowband 
jamming. A narrowband filter positioned in the front of the amplifier section 
allows only the target signal bandwidth to enter the limiter, reducing wideband 
and off-frequency jamming. The limiter clips all signals and noise to a common 
level. This technique is useful only when followed by pulse compression or other 
ues. NBL is not effective against wideband jammers capable of 
causing “ringing” of the NBL bandpass filters. Targets may be suppressed and 
lost without the operator knowing that jamming is present. Finally, target 
detection and resolution are poor. 


9. DOPPLER DISCRIMINATION 


EP techniques that use Doppler frequency discrimination between radar and 
jamming signals to negate jamming effectiveness include the followin, 


a. Moving target indication (MTI) is used to counter chaff and clutter. The 
phase of returned target echoes is compared on a pulse-to-pulse basis. Those 
with no phase change (no change in radial velocity) are cancelled using a delay- 
line canceler. Sensitivity using MTI is poor for weak targets, even in the clear. 
Also, it is blind to targets that have a Doppler frequency that is equal to a multiple 
of the radar PRF, unless PRF stagger is used. Finally, limited dynamic range does 
not allow full cancellation of strong clutter echoes. 


b. Compensated coherent MTI, also known as compensated COHO MTI, 
counters chaff and clutter by comparing the phase of returned target echoes on a 
pulse-to-pulse basis. Those pulses with no phase change, that is, no change in 
radial velocity, are cancelled. Corrections to the coherent oscillator are applied to 
compensate for motion of the platform and radar antenna. Sensitivity is poor for 
weak targets, even in the clear, and it is blind to targets that have a Doppler 
frequency equal to, or a multiple of, the radar PRF, unless PRF stagger is used. 


10. TIME DISCRIMINATION 
The following EP techniques use time discri 
signals to negate jamming effectiveness. 


ation between radar and jamming 


a. Video integration (VINT) and integrate-multiply (INT-MULT) counter any 
form of transmitted jamming not synchronous with radar PRF. The video 
continuously circulates through a delay line, delaying signals exactly one pulse 
recurrence time (PRT), then combines them with signals from the next PRT. 
Synchronous target signals add together to increase video output, but noise and 
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random pulses are suppressed. Unless MTI and FTC are employed, VINT and INT- 
MULT will enhance chaff, clutter, and jamming along with target returns. Also, 
feedback control, or loop gain, must be carefully adjusted for optimum results. 


b. PRF stagger and jitter are EP techniques designed to counter quasi- 
synchronous jamming, EMI, MTI blind-speeds, "second trip" echoes, and repeater 
jammers simulating "closer-than-real" targets. The transmitter pulse interval is 
varied to break up synchronous patterns. Received signals must be “de- 
staggered” for use with MTI or integration. When using any of these techniques, 
video de-stagger balance must be accurate or “double video” occurs. These 
techniques are not effective against exact synchronous deception jamming. 


c. Pulse-to-pulse correlation (PPC) is used to counter slow-swept blinking or 
pulsed jamming not synchronized with radar PRF, and some types of deception 
jammers. To be displayed, target video must exceed a threshold voltage for two 
successive pulses. The technique avoids displaying non-synchronous jamming 
and EMI, but is not effective against synchronous jamming, and may cause weak 
targets to be missed. 


d. Beam-to-beam correlation (BBC) is used to counter slow-swept blinking or 
pulse jamming not synchronous with radar PRF and some types of repeaters and 
transponders. It is used in three-dimensional frequency scanning or frequency 
agile radars. To be displayed, the target return echo signal must exceed a 
threshold value in two adjacent antenna beams. BBC is not effective against 
synchronous jamming. It may also cause weak targets to be missed. 


e. Single beam blanking (SBB) is used to counter slow-swept, blinking, 
pulsed jamming, and narrowband jamming. It is used in three-dimensional 
frequency scanning or frequency agile radars to avoid displaying vertical beams 
containing jamming. A blanking pulse is generated for vertical beams containing 
jamming so that they are not displayed. The technique is not used on RHI video. 
Also, it can cause a loss of targets at the jammed elevation angle on the PPI 
display. 


11. SUMMARY 
This chapter has discussed some of the most widely employed EP techniques 
designed to counter radar jamming. The capabilities of the individual radar 
operator were not discussed. However, the radar operator is as important as the 
EP techniques designed for the radar system. Many of the most effective EP 
techniques are designed to ease operator interpretation of the radar display. In 
the chess game of EW, the capabilities of individual radar operators can be as 
important as the sophisticated EP techniques in determining the final outcome. 
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CHAPTER 17. RADAR WARNING RECEIVER (RWR) BASIC 
OPERATIONS AND GEOLOCATION TECHNIQUES 


1. INTRODUCTION 
Radar surveillance and radar-directed weapons represent the biggest threat to 
aircraft survival on the modern battlefield. The first step in countering these 
threat systems is to provide the pilot or crew with timely information on the signal 
environment. The radar warning receiver (RWR) is designed to provide this vital 
information to the pilot. The RWR system is an example of an electronic warfare 
support (ES) system. The primary purpose of an RWR system is to provide a 
depiction of the electronic order of battle (EOB) that can have an imme 
impact on aircraft survival. Though the RWR system is complex, the basic 
operations of the various components are straightforward. A step above RWR 
systems is threat geolocation. While an RWR provides the EOB for a single 
aircraft, threat geolocation systems can provide accurate threat location data for 
numerous aircraft over an entire region. Threat location data is used for aircraft 
threat avoidance and, more common today, the preemptive attacking of enemy 
radar sites. This chapter will discuss the functions of the various components of 
a RWR system including the antennas, receiver/amplifiers, signal processor, 
emitter identification (EID) tables, RWR scope, RWR audio, and limitations to 
RWR systems. This chapter will then go on to discuss three of the methods used 
to geolocate radar threat systems. 


2, RWR ANTENNAS 
Antennas are designed to receive radar pulses from threat radar systems. Factors 
that impact the operation of the RWR antennas include location, pattern, 
sensitivity, and polarization. 

a. The physical location of the RWR antennas on the aircraft can affect its 
ability to detect a radar signal. Antennas are arranged to cover a predetermined 
area of horizontal and vertical space around the aircraft (Figure 17-1). 


b. The antennas and their patterns play an essential part in displaying the 
spatial relationship of a threat radar to the aircraft. The antenna patterns are the 
areas, or "footprints," that the antennas are specifically designed to cover. These 
footprints are directly affected by the relative position of the antennas to the 
threat systems. This is because the signal processor measures and compares 
signal strength from all the aircraft antennas to compute threat signal location 
relative to the aircraft. This relative location is then presented on the RWR scope 
display. Aircraft movement and maneuvering shifts these relative positions 
during flight and can distort the true threat position on the RWR scope. Precise 
position determination is not possible with most RWRs. 
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Figure 17-1. Radar Warning Receiver (RWR) Antennas 


c. The sensitivity of an RWR antenna directly affects its ability to detect a 
radar signal. The more sensitive the antenna, the further it can detect a sign: 
The sensitivity of a system and its ability to intercept a radar signal is usually 
expressed in decibels relative to milliwatts or dBm units. A 10 dBm change in 
sensitivity can result in a 25 nm range difference in target detection. In general, 
sensitivity levels of -50 to -60 dBms are required to detect signals at long ranges 
(Figure 17-2). 


Detection 


Figure 17-2. RWR Antenna Sensitivity 
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d. Another factor affecting antenna detection range is the polarization of the 
antennas. If the polarization of the RWR antenna and the threat system antenna 
are mismatched, or cross-polarized, initial detection of a threat signal could be 
delayed until the aircraft is within the lethal range of a threat system. In this 
situation, the aircraft could be engaged with minimal warning (Figure 17-3). 
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Figure 17-3. RWR Antenna Polarization 


3. ВМВ RECEIVER/AMPLIFIERS 

The RWR receiverlamplifier section processes the radar signals from the 
antennas. Most RWR systems use frequency bands to differentiate signals. 
Nominal band designations are summarized in Table 17-1. There are two types of 
receivers currently used in RWR systems: the crystal video receiver and the 
superheterodyne receiver. 


Table 17-1. RWR Frequency Band Designators 
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a. A crystal video receiver (CVR) is the simplest type of microwave receiver. It 
is used primarily for detection of pulse radar signals in the 2 to 18 GHz band. A 
CVR used in a radar warning receiver incorporates crystal detectors for each 
designated frequency band. A pulse radar signal is detected by the antenna and 
passed to the multiplexer. The multiplexer divides the received radar signals by 
frequency band and sends the signals to the appropriate band channel. The RF 
amplifier boosts the radar signal and passes it to the crystal detector (Figure 
174). 
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Figure 17-4. Crystal Video RWR Receiver 


(1) The crystal detector is an RF diode, which converts the RF signal into a 
video signal. The voltage level of the output video signal is dependent only on the 
amplitude of the input signal and not on the frequency or phase. The sensitivity 
of a CVR is limited by the sensitivity of these crystal detectors. The sensitivity of 
crystal detectors currently available is generally adequate to detect main beam 
radiation from most threat radars. The video output of the crystal detectors is 
amplified by a high-grain compressive video amplifier and sent to the RWR scope 
for display. 


(2) A CVR is extremely fast, sensitive, and covers a wide frequency range. 
These characteristics coupled with low cost and small size make CVRs ideal for 
use in radar warning receivers. The primary disadvantage of a CVR is that it is 
indiscriminate in reception and can be saturated in a dense signal environment. 
‘Multiple signals in the same band can cause amplitude distortion which can mask 
key threat signals. 
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b. А superheterodyne RWR receiver uses a pre-selector filter, mixer, and a 
local oscillator to translate the received signal to a lower intermediate frequency 
(IF). This lower IF allows the receiver to amplify and filter the received signal to 
provide greater sensitivity and frequency selectivity than a CVR (Figure 17-5). 
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Figure 17-5. Superheterodyne RWR Receiver 
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(1) Superheterodyne RWR receivers use special scanning techniques 
controlled by the signal processor to tune the pre-selector filter and the local 
oscillator to rapidly scan selected threat system frequency bands. If the receiver 
detects activity in any of these bands, the scan stops to allow the processor to 
analyze the detected signals. The signal is combined with the local oscillator 
signal to lower the frequency to the IF. This signal is amplified, filtered, and 
amplified again before it reaches the signal processor. The signal processor 
classifies the threat and displays the proper threat symbol to the pilot. This entire 
process is accomplished in a matter of microseconds. 


(2) The scanning superheterodyne receiver has important features that 
make it effective for RWR system application. It has excellent sensitivity and 
selectivity. It also has good frequency resolution. These features give the 
superheterodyne receiver a very low false alarm rate. The major disadvantage of 
the scanning superheterodyne receiver is its limited capability to receive signals 
from threat systems employing scanning antenna patterns. This limitation can be 
overcome with specific computer-controlled tuning to look for these threat 
signals. 
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4. SIGNAL PROCESSOR 
The signal processor is the heart of the radar warning receiver. The signal 
processor is also known as the digital processor or analysis processor in 
different RWR systems. Its primary functions are to process numerous complex 
radar signals and identify, among the thousands of similar signals, those 
generated by lethal threat systems. The signal processor accomplishes this task 
continuously over the duration of the mission and displays the identified threat 
system to the aircrew almost instantly. 


a. Signal processing begins when RF energy strikes the receive antennas on 
the aircraft. The received signals are then boosted in strength by intermediate 
amplifiers or antenna receivers. These amplified signals are then sent to the 
signal processor, or digital processor, where they are assigned a track file for 
reference to other signal characteristics. Data in these files is compared to those 
in the emitter identification (EID) table to process the signal for identification. 
Once identification is complete, a video and, if necessary, an audio signal, is sent 
to the cockpit display. The audio and video signals alert the aircrew to the 
electronic environment around the aircraft. This whole process takes less than a 
microsecond (Figure 17-6). 
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Figure 17-6. RWR System 


b. Since many signals may be present, the amplifier detectors boost the 
signal strength, and also tag each signal by certain characteristics such as its 
time of arrival, direction of arrival, and/or frequency. These signals, along with 
their respective tags, are sent to the signal processor for further processing and 
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identification. The signal processor then makes a track file for each signal it 
receives from the amplifier detector. 


c. The signal processor classifies each received signal and corresponding 
track file by its unique radar signal characteristics. Identifying characteristics 
used by a signal processor can include radio frequency, pulse width, pulse 
repetition frequency, EP techniques, and more. Characteristics of one signal may 
be identical to characteristics from different signals, while certain other 
characteristics can be as unique as a human fingerprint. The signal processor 
uses these primary characteristics to identify specific signals. When the primary 
characteristics of two or more signals are similar, the signal processor uses 
additional signal characteristics to resolve any confusion between two or more 
signals. 


d. The signal processor ranks the track files based on priorities determined 
from tests it conducts on the signal characteristics and the threat priorities 
contained in the EID tables. It then quickly processes signals belonging to lethal 
threats before it processes signals belonging to non-lethal threats. For example, 
three signals enter the processor together and separate track files are 
established for each signal (Figure 17-7). A test on the first characteristic 
discriminant, frequency, will delay the further processing of Signal 3, since no 
lethal threat systems operate at a frequency less than 2000 megahertz. A further 
test on the remaining prioritized signals may eliminate Signal 2 as a threat system 
signal, leaving more processor time for the identification of the threat system 
which generated Signal 1. These tests do not stop the processor from attempting 
to identify all received signals. The signal processor merely delays the identifying 
sequence until all high priority signals have been processed. 
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Figure 17-7. Signal Processor Signal Priority 


17-7 


Chapter 17. RWR Basic Operations Electronic Warfare Fundamentals 


5. EMITTER IDENTIFICATION (EID) TABLES 
The signal characteristics in each track file are filled with processed data, and are 
constantly updated based on the time of arrival and location of the received 
signals. In addition, the track files are constantly compared to the EID table 
installed in the signal processor's computer memory. The EID table is a 
predefined table of radar characteristics associated with known radar systems 
(Figure 17-8). It is created from information gathered from electronic warfare 
support (ES) assets and intelligence sources. This table can be changed and 
updated as necessary to reflect the most current radar characteristics available 
for the anticipated threats in the planned theater of conflict. Each RWR system 
has unique procedures to reprogram the signal processor and update the EID 
tables. Emergency reprogramming actions, such as would be taken if a new 
threat appears that is not part of the current EID, are called a Pacer Ware. 
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Figure 17-8. Sample EID Table 


6. RWR SCOPE DISPLAY 
The signal processor continually compares signal characteristics in the track 
files with the data in the EID tables. Once the signal processor has determined 
that enough of the signal characteristics match the information in the EID tables, 
it generates and positions a video symbol on the RWR scope. The video symbol 
represents a specific threat, and each threat system has its own unique symbol. 
In addition, an audio tone is generated to alert the pilot. The signal processor also 
generates symbols and audio associated with specific threat system actions, 
including search, track, and missile launch. The position of the threat symbol on 
the RWR scope always represents the relative position of the threat in relation to 
the aircraft which is the center of the RWR scope. The signal processor compares 
the received signal strength in the different antennas to determine the proper 
location of the threat symbol. Figure 17-9 depicts a situation where the two 
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forward antenn: 


receive equal signal strength therefore the signal processor 


places the symbol at the 12 o'clock position. 


Figure 47-9. RWR Scope Azimuth Positioning 


7. RWR AUDIO 

In addition to generating threat symbols for each identified threat, the signal 
processor also generates threat audio. Threat audio first alerts the aircrew to the 
detection of a threat system. This RWR audio is generally referred to as "new 
guy" alert audio. The signal processor can also present constant audio from a 
selected threat. The aircrew controls this function through the interface control 
unit. The constant audio provided by an RWR system can be either "real" or 
synthetic. "Real" audio is normally based on the actual pulse repetition frequency 
(PRF) of the threat system radar whether the signal processor has identified it or 
not. Synthetic audio is based on the classification of the threat (SAM, Al, etc.) as 
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determined by the signal processor. The signal processor also generates a 
launch warning audio when the signal characteristics of the threat indicate a 
missile launch condition exists. 


8. RWR INTERFACE CONTROL UNIT (ICU) 
Every RWR system has some type of an ICU which provides the aircrew interface 
with the signal processor (Figure 17-10). The buttons on the ICU control specific 
functions of the signal processor. The ICU allows the aircrew to optimize the 
RWR system based on mission tactics. This optimization includes selecting 
appropriate priority lists based on ingress and egress tactics, controlling threat 
audio presentation, and determining the number and types of threats displayed. 
In addition, the ICU provides an additional visual indication of missile launch. All 
system test functions are controlled by the ICU to allow the aircrew to monitor the 
status of the RWR system. 
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Figure 17-10. RWR Interface Control Unit 


9. RWR LIMITATIONS 
There are several limitations associated with all RWR systems. The most 
important limitations include ambiguities, impact of maneuvering, and 
electromagnetic interference (EMI). 


a. The sheer number and diversity of radar systems associated with an 
enemy IADS greatly compound the problem of threat identification and warning 
for RWRs. Adding to this problem is the fact that many different threat systems 
use operating modes that are parametrically similar. When an RWR processes a 
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radar signal that has the same characteristics of a signal from a different system, 
an ambiguity may occur. An RWR ambiguity is defined as the display of more 
than one symbol for a specific threat signal. RWR ambiguities may occur from 
both enemy and friendly radar systems. 


(1) Figure 17-11 depicts a number of friendly and threat signals that 
operate between 8000 and 10,000 megahertz. On any given combat mission, it is 
quite possible that the RWR will receive signals from one or more of these threat 
systems at the same time. If frequency is the only signal characteristic available 
for processing, the RWR will not be able to determine which system the signal 
represents. Since threat systems operating in this frequency range are potentially 
lethal systems, the signal processor will attempt to match the frequency with a 
threat system from the EID table. 
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Figure 17-11. Signal Frequency Spectrum 


(2) Matching partially processed signals to threat systems in the EID table 
may result in the wrong threat symbol being displayed, or numerous symbols 
being displayed on top of each other, making it difficult for the pilot to distinguish 
the exact threat. Incorrect threat symbology, or numerous combined symbols, are 
called RWR ambiguities. 


b. RWRs are designed to provide accurate threat positioning information 
when the aircraft is flying straight and level. Most RWRs will also provide 
accurate threat positioning information when the aircraft is maneuvering up to 
certain limits of bank angle and turn rate. If aircraft maneuvering exceeds these 
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limits, RWR threat positioning data becomes unreliable. The two RWR limitations 
associated with aggressive maneuvering are inaccurate threat azimuth and 
multiple threat symbols. 


(1) In Figure 17-12, the right forward and right aft RWR antennas detect a 
threat signal from a TTR. The left forward and left aft antennas are shielded by the 
aircraft and do not detect the signal. The signal processor determines the threat 
position, using the azimuth positioning algorithm, and displays the threat symbol 
at the 2 o'clock position. 


Figure 17-12. RWR Threat Azimuth Position Determination 


(2) When the pilot maneuvers aggressively to put the threat symbol on the 
beam, he exceeds the RWR maneuvering limitations (Figure 17-13). Now all four 
RWR antennas detect the TTR signal. The signal strength in the right and left 
forward antennas is nearly equal. Based on this information, the signal processor 
displays the RWR symbol at the one o'clock position while the threat is actually at 
the three o'clock position. 
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Figure 17-13. RWR Azimuth Error 


(3) During aggressive maneuvering, the RWR signal processor may 
generate multiple symbols for a single threat emitter. In Figure 17-14, as the 
aircraft maneuvers, the relative azimuth of the threat position changes rapidly 
causing signal strength detected by each antenna to also change rapidly. The 
signal processor interprets these changing signals as new and different threat 
systems with the same signal characteristics. The number of "false" threat 
symbols displayed for a single threat is determined by the processing speed of 
the signal processor and a parameter called the symbol "age-out" time. Symbol 
age-out is the time, normally in seconds, that the RWR will continue to display a 
threat symbol after the signal processor has determined that the threat is no 
longer transmitting. The symbol age-out time is set for each threat in the EID 
tables. 
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Figure 17-14. RWR Multiple Threat Symbols 


c. Electromagnetic interference (EMI) is defined as any electromagnetic 
disturbance that interrupts, obstructs, or otherwise degrades or limits the 
effective performance of electronic systems. EMI can be induced intentionally, by 
way of jamming, or unintentionally as a result of spurious emissions and 
modulations. Certain RWR characteristics make them susceptible to EMI. Modern 
RWR systems are designed to receive and process signals in a wide frequency 
range, nominally 0.5 to 18 GHz, where most threats operate. This broad frequency 
coverage combined with the sensitive antennas make RWR systems susceptible 
to EMI. The primary source of EMI that impacts RWR operation is noise and 
deception jamming designed to counter enemy threat systems. 


(1) High power noise jamming, such as that provided by a stand-off 
jamming aircraft, causes the RWR to raise the receiver threshold in the frequency 
band of the jamming. This effectively reduces the sensitivity of the RWR receiver 
and could delay the display of threat signals in that band. The reduction in 
sensitivity depends on the power that the jammer is transmitting, the beamwidth 
of the jamming beam, and the distance from the jammer to the aircraft. High 
power jamming may also generate multiple threat symbols on the RWR scope at 
the approximate azimuth to the jammer's position relative to the aircraft. 
Additionally, jamming from a wingman's self-protection system can generate 
multiple threat symbols and reduced sensitivity. 
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(2) А 


tion of all RWR systems, related to EMI, is the problem of 


inaccurately identifying threat radar systems as friendly radar systems. This 


occurs when the parameters of a friendly radar are similar to the parameters of a 
threat radar system. The RWR will either display a threat radar symbol or an 
ambiguity associated with a threat radar. These RWR misidentifications are 
especially prevalent for Al radar systems. 


(3) The impact of EMI on the operation of an RWR system depends on the 
signal environment. The pilot has little control over the number and diversity of 
iendly and enemy signals the RWR system must process. EMI is an unfortunate 
consequence of the reliance of modern military forces on operations in the 
electromagnetic spectrum. Aircrews should be keenly aware that EMI will impact 
RWR operation and be must be familiar with common RWR displays of EMI. 


10. THREAT GEOLOCATION TECHNIQUES 
The purpose of threat geolocation is to put a defined position, normally 
coordinates, on a threat radar. This information can be used to simply warn other 
aircraft about the threat or, if the coordinates are accurate enough, to allow for 
targeting and attack of the threat. Until recently, threat geolocation could only be 
performed by strategic assets and specialized tactical aircraft, specifically the 
F-4G Wild Weasel. Due to inherent time delays, data provided through strategic 
channels often did not apply to mobile threat systems. The mobile systems would 
relocate making the data obsolete. This section will discuss three techniques 
used to geolocate, also known as direction finding (DF), emitting radars that can 
be used by tactical assets to rapidly locate radar threat systems. The three are 
triangulation, interferometry, and time of arrival. All three techniques are heavily 
dependent upon the receiving aircraft's ability to accurately determine its present 
position, and the advent of GPS receivers has made this significantly easier. 


a. Triangulation is the most basic form of DF available. It involves taking 
rection measurements from more than one source. The intersection of the 
azimuth measurements, called "lines of bearing", is the likely location of the 
emitter (Figure 17-15). To be effective, the participating aircraft must have 
accurate data of their current positions when getting the lines of bearing. 


(1) Triangulation can be carried out by multiple aircraft equipped with 
receiver equipment or by one aircraft over a period of time. The advantage of 
having multiple aircraft providing azimuth measurements is the increased angle- 
off and the speed of interception. In triangulation the best azimuth cuts are those 
that approach 90° angles. The speed of interception comes into play because 
threat emitters, knowing that DF operations are underway, attempt to transmit for 
as little time as possible. The disadvantage of multiple platforms is the 
communication required to ensure that all the platforms are measuring the same 
radar. Ina dense radar environment this can be a difficult task. 
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Figure 17-15. Triangulation 


(2) Single aircraft triangulation eliminates the problem of signal 
coordination with other aircraft, but it also requires that the aircraft transit some 
distance to get multiple azimuth measurements. The accuracy of single ship DF 
operations is a function of the quality of the receiver equipment, distance away 
from the targeted radar, speed of the aircraft, and the amount of time that the 
targeted radar radiates. 


b. The second technique is called interferometry. This technique is also 
known as phase interferometry, or phase difference of arrival. These systems 
‘operate by comparing the phase of a radar wave as it impacts two or more DF 
antennas; this phase difference is then used to compute an angle of arrival 
(AOA). For aircraft, the desire is to have these DF antennas on different parts of 
the same aircraft. Multiple AOA measurements are then used to provide the range 
and position of the threat. 


(1) The key elements in an interferometer system are two antennas in fixed 
locations with matched receivers, a phase comparator, and a processor (Figure 
17-16). An intermediate frequency output from each receiver is passed to a phase 
comparator, which measures the relative phase of the two signals. This relative 
phase position is passed to a processor, which calculates the AOA relative to the 
orientation of the two antennas (called the baseline). In most systems, the 
processor also accepts information about the orientation of the baseline (relative 
to true North or local horizontal) to determine the true azimuth or elevation angle 
to the emitter. 
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Figure 17-16. Interferometer Components 


(2) To obtain rapid emitter locations some interferometer systems use 
multiple receive antennas in an array setup. This allows for simultaneous azimuth 
and elevation measurements to rapidly locate the emitter. An array allows for the 
mixing of long and short baselines in different patterns by selecting different 
pairs of antennas (Figure 17-17). The terms long baseline and short baseline are 
often used to designate the distance between the antenna elements in an 
interferometer system. Long baselines have the advantage of providing a quick 
and accurate location of the emitter, but they can suffer from ambiguities 
resulting from different wavefronts hitting the different antenna elements. In 
addition to the array depicted in Figure 17-17, a long baseline system could be 
created by using the existing RWR antennas on an aircraft, and supplementing 
these with a small short baseline system to compensate for the ambiguities. 


Short Baseline 


© © Spiral Antennas 


Figure 17-17. Interferometer Array 
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c. Time of arrival (TOA) and time difference of arrival (TDOA) techniques are 
the final type of location techniques to be covered in this section. Both 
techniques are based around the fact that radar signals travel at approximately 
the speed of light. Both techniques, using the speed of light as a constant, solve 
for the distance that the emitter is away from the receiver using the equation 
distance equals rate multiplied by time. Because there is not any directional 
information, the equation represents the radius of a circle around the receiving 
antenna; multiple distance measurements taken from multiple receivers are then 
overlayed. The intersection of the circles is the position of the emitter. If only two 
receivers are used, a simple DF technique can solve the ambiguity of which 
intersection represents the emitter (Figure 17-18). 


Emitter 


Figure 17-18. Time of Arrival Measurements 


(1) TOA positioning is calculated by taking the time that a signal leaves a 
radar, measuring its arrival time at the receiver and mathematically solving for 
distance using the techniques described above. One of the primary challenges 
involved with TOA positioning is determining when the measured signal was 
transmitted, this requires either a very cooperative enemy or a radar signal with 
some type of exploitable time reference. Another challenge involves insuring that 
multiple receivers are timing the same signal. This is especially difficult in a 
threat intensive environment. 


(2) TDOA is used when it is not possible to determine when a signal was 
transmitted. TDOA uses most of the same principles as TOA except that it must 
compensate for not knowing the time the signal was transmitted. It does this by 
using an extra receiver a known distance from the first receiver to generate a 
distance curve. The arrival of the signal is precisely measured at the two 


17-18 


Electronic Warfare Fundamentals Chapter 17. RWR Basic Operations 


receivers, the theory is that a signal that arrives at the two receivers at times t1 
and t2 had to originate from a point on a curve defined by that difference in arrival 
time. For example, if the signal arrives at the two points at exactly the same tim 
then the transmitter must be equal distance from the two receivers. In this case 
the curve is actually a line of possible locations equal distance from the receivers 
and can easily be drawn. For situations where the signal arrives at different times 
at the receivers, a hyperbolic curve instead of a straight line denotes all the 
Possible locations of the transmitter. Figure 17-19 shows an example of when the 
signal arrives at a different time, the constant value is the time difference 
multiplied by the speed of light yielding a distance. To solve for the emitter's 
location using TDOA another antenna receiver is required that is not in line with 
the first two receivers to generate an independent curve that will cross the first 
curve at the transmitter location. 


d, - d, = Constant 


y 


Receiver | Baseline ^ Receiver | 


Figure 17-19. Time Difference of Arrival Measurements 


(3) Timing techniques require very good timing accuracy in the receiving 
systems. If the receivers are far apart, such as different aircraft, then a separate 
time measurement is required at the source before sending to a processor. As 
with triangulation, one of the major challenges of multiple aircraft measurements 
is the coordination to ensure that the same signal is being looked at by all aircraft 
involved. 


(4) Timing techniques are affected by the type of radar that they are trying 
to locate. Pure CW radars are not practical for a timing technique because there 
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is not a pulse to time. Pulsed signals, on the other hand, are much more 
susceptible to this type of location technique. 


11. SUMMARY 
An RWR system is designed to provide a picture of the electronic order of battle 
(EOB) operating in the vicinity of an aircraft. The signal processor is the heart of 
the RWR system and controls the function of all other system components. The 
signal processor, using inputs from the antennas and the receiver/amplifiers, 
compares the signal parameters with the parameters in the EID tables. The 
identified signals are displayed on the RWR scope with the appropriate audio. 
The ICU provides the aircrew interface with the signal processor to allow the 
aircrew to customize RWR operation for each combat mission. Modern RWR 
systems have some limitations that can effect aircrew survival. These limitations 
include ambiguous threat displays, maneuvering limitations, and EMI. Despite 
these limitations, an operational RWR system is one of the keys to survival on 
today's electronic battlefield. A product of advances on the electronic battlefield 
is rapid threat geolocation. New threat geolocation techniques are designed to 
provide advanced threat information to allow pilots to avoid, suppress, or destroy 
the mobile threat. The three most common techniques are basic triangulation 
using lines of bearing, interferometry using phase difference of arrival, and time 
difference of arrival using time differences to determine distance curves. 
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CHAPTER 18. SELF-PROTECTION JAMMING SYSTEM 
OPERATIONS 


1. INTRODUCTION 

Self-protection jamming systems are designed to counter surface-to-air missile 
(SAM), airborne interceptor (Al), and antiaircraft artillery (AAA) acquisition and 
target tracking radars. Self-protection jamming systems generate noise and 
deception jamming techniques to either deny threat system automatic tracking 
capability or generate sufficient tracking errors to prevent a successful 
engagement. 


a. To counter the diverse array of threats and their associated frequencies in 
an integrated air defense system (IADS), a self-protection jamming system must 
be able to simultaneously jam multiple signals operating in a wide frequency 
range. The system must also be able to generate sufficient power to mask the 
radar return of the aircraft. Since many modern self-protection jamming systems 
are carried internally or externally on aircraft, their size, shape, and weight must 
be carefully controlled to minimize adverse effects on aircraft performance and 
handling. These design requirements may require a trade-off between additional 
power or capability and aircraft compatibility. 


b. A self-protection jamming system must have receive antennas to receive 
radar signals, a system processor to identify received signals, a jamming 
techniques generator to produce an optimum jamming technique for the 
identified threat, and transmit antennas to transmit the required jamming 
techniques. These system components will be discussed in this chapter. 


c. There are numerous internal and externally mounted self-protection 
jamming systems in use today. To simplify the discussion, the ALQ-184 pod will 
be used as an example of a modern, self-protection jamming system (Figure 
18-1). The functions and operations of the ALQ-184 components are 
representative of currently deployed self-protection systems. 


Figure 18-1. ALQ-184 Pod 
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2. RECEIVE ANTENNAS 

The ALQ-184 pod has two sets of receive antenna assemblies located on the front 
and rear of the lower pod “gondola” (Figure 18-2). Each receive antenna 
assembly set consists of a low-band antenna and a mid/high-band antenna. The 
low-band antenna's signals are combined to form the input for the low-band 
receiver. The mid/high-band antennas provide signals to the separate mid/high- 
band portion of the pod. 


x 
Forward Rear 
Receive Antenna Receive Antenna 


Figure 18-2. ALQ-184 Receive Antenna Location 


a. The low-band receive antennas are circularly polarized spiral arrays. The 
mid/high-band receive antenna covers eight sub-bands via an eight element array 
that corresponds to the eight element transmit array. The mid/high-band antenna 
is also circularly polarized. 


b. Each signal received via the receive antenna generates a corresponding 
transmit signal through a crystal video receiver. The angle of arrival (AOA) of 
each signal is determined by comparing the output of the crystal video receiver 
for each antenna. 


3. RECEIVER SECTION 

The forward and aft receive antennas detect radar signals and send them to the 
receiver section. The receiver section contains an AOA receiver and a multiplexer 
that separates frequencies. The AOA receiver determines the AOA of a signal 
based on the output signal level of each antenna element. The AOA data is 
passed to the system processor to control the angle of transmission of the 
jamming signal. The multiplexer separates all received threat signals into eight 
frequency sub-bands consisting of five mid-band and three high-band frequency 
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ranges. The multiplexer categorizes the received radar signals by sub-band and 
azimuth and then sends them to the system processor and the exciter. 


4, SYSTEM PROCESSOR 

The system processor is the "brain" of the ALQ-184 pod. It receives the threat 
signals from the receiver section that have already been categorized by sub-band 
and distinguished by AOA. Each received signal and its corresponding AOA is 
counted. When the signal count exceeds a pre-set threshold, the system 
processor validates the signal and identifies it using the emitter identification 
(EID) tables. Based on this threat identification, the system processor directs the 
techniques generator to initiate a jamming program through the exciter. At the 
same time, the system processor, through a signal switch control, directs the 
transmitter section to use either the forward or aft transmit antenna array, and 
specifies the transmit angle for the jamming program based on AOA. 


a. The system processor also controls the low-band portion of the pod 
(Figure 18-3). The forward or aft low-band antenna receives and combines the 
threat signal and sends it to the multiplexer. The multiplexer channelizes this 
signal into one of two low sub-bands. The signal then passes to the modulator 
where the voltage controlled oscillators (VCOs) generate a jamming technique as 
directed by the system processor techniques generator. This ensures the 
jamming technique is at the proper frequency and modulation to provide 
maximum effect against the threat system. The generated jamming signal passes 
to a second multiplexer and then to a solid state amplifier for amplification. The 
amplified jamming signal is then sent to the two low-band traveling wave tubes 
(TWTs) and transmitted from the forward and aft low-band transmit antennas. 


-9492 
Control Indicator Unit 


Receiver Transmit 
Antennas Mid/High-Band Section Antennas 


Receiver Transmitter 
Section Е d E Section 


Low-Band Section = 


System Processor 


Figure 18-3. ALQ-184 Simplified Block Diagram 
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b. The system processor periodically performs a background built-in-test 
(B-BIT), to check the status and calibration of the ALQ-184. The system processor 
software is updated or reprogrammed as required from a memory loader verifier 
(MLV). The system processor uses two major software programs. The operational 
flight program (OFP) manages the receiver and transmitter functions, signal 
processing, and techniques generation. The mission data generator (MDG) 
contains the threat EID tables and the jamming techniques matrix for these 
threats. 


5. JAMMING TECHNIQUES GENERATOR 

The exciter section contains the VCOs and the keyed oscillators, which generate 
the jamming waveforms that are directed by the system processor. The exciter 
takes the threat signal from the receiver and modifies it with deception 
modulation or generates a noise program based on the techniques generator in 
the system processor. The selected jamming technique is then sent to the 
transmitter section. 


6. TRANSMIT ANTENNAS 

The transmitter section contains antenna switching circuits, a signal forming 
network, and TWTs. The antenna switching circuits are controlled by the system 
processor to ensure the transmitted jamming pulse is radiated at the proper 
azimuth. The signal-forming network controls the phase of each jamming signal. 
There are sixteen TWTs in the transmitter section, one for each front and aft 
antenna. The TWTs amplify the jamming signal for transmission from the 
appropriate transmit antenna. 


a. The ALQ-184 has two sets of transmit antenna assemblies. One set is 
located on the front and one on the rear of the main pod assembly (Figure 18-4). 


Forward Rear 
maneni Antennas Transmit Antennas 
Ni 


Figure 18-4. ALQ-184 Transmit Antenna Location 
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Each set has a low-band and mid/high-band antenna. The transmit antennas 
have opposite polarization from the receive antennas. This enables the pod to 
transmit and receive at the same time while preventing pod “ringing.” Ringing 
occurs when the pod receives its own jamming signal and generates a jamming 
program to counter its own signal. This condition can highlight the aircraft to 
enemy radar and seriously degrade pod effectiveness. 


b. The low-band transmit horn antennas are circularly polarized. The 
mid/high-band transmit antennas have the same eight-element array as the 
receive antennas. The transmit antennas generate a directional jamming signal 
for pulsed radar signals based on the AOA determined by the receive antennas. 
Detailed information on the antenna jamming pattern is contained in the ALQ-184 
ECM Handbook. 


7. C-9492 CONTROL INDICATOR UNIT 
The C-9492 Control Indicator Unit (CIU) provides control of all functions of the 
ALQ-84. It allows the aircrew to control system power, select jamming 
techniques, and monitor system status (Figure 18-5). 


Figure 18-5. C-9492 Control Indicator Unit 


8. JAMMING POD CONSIDERATIONS 
Unfortunately, jamming pods do not make the aircraft completely invisible from 
enemy threat systems. When used in conjunction with the RWR, expendables, 
and threat countertactics they do drastically increase the probability of surviving 
a threat engagement. This section contains some items of consideration to 
ensure that your self-protection jamming is being properly utilized. These 
considerations include highlighting, burnthrough, and reprogramming. 
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a. If used improperly a self-protection pod can actually highlight the aircraft. 
This happens when a pod transmits a jamming program constantly or when 
another type of radar, not targeted for jamming but in the same frequency range, 
sees the jamming. Highlighting is normally associated with noise programs that 
transmit constantly. Most pods today avoid this by transmitting only when a 
threat requires it. Additionally, some aircraft have pod inhibit switches that allow 
the pod to remain in a standby condition until the pilot switches the pod to 
operate. What makes this system effective is that the switch is either on the stick 
or throttle allowing the pilot to rapidly go to operate without looking inside the 
cockpit (Figure 18-6). 


F-16 
Countermeasures 
Management 
Switch 
(CMS) 


Figure 18-6. F-16 ECM CMS 


b. Burnthrough is described as the range that the aircraft's radar return is 
stronger than its jamming signal. Basically, the jet has gotten so close to the 
threat radar that the threat radar is overpowering the jamming pod. The range that 
this occurs varies for different radars, but it should be planned for particularly 
When there are threats in the target area. Burnthrough is also a consideration for 
support jamming systems; there is a range at which the support jammer's signal 
Will be overpowered and the protected aircraft can be seen. 


c. Many self-protection jamming systems are what is called software- 
reprogrammable. This means that jamming programs can be rapidly changed to 
adjust for changes in enemy radar systems. These updates can be made to 
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systems while they are still on the jet, and can take as little as 15 minutes using 
an MLV. The process of changing electronic warfare systems is known as a Pacer 
Ware change. An exercise to check the ability to make changes is known as a 
Serene Byte exercise. The pilot of the aircraft carrying the self-protection system 
has one responsibility in this process: to ensure that his jamming system is 
carrying the most current software program, usually referred to as a software 
version. While Pacer Ware changes are not common during peacetime 
operations, they do happen quickly during combat operations often to fine tune 
the jamming systems for the particular theater of combat. 


9. SUMMARY 
The effective employment of self-protection jamming is one of the factors that 
can mean the difference between success and failure on the modern battlefield. 
When employed in concert with chaff and maneuvers, self-protection jamming 
can be extremely effective in negating potentially lethal attacks. Despite their 
limitations, self-protection jamming systems are an important part of the “bag of 
tricks” aircrews can employ to put bombs on target. 
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ANNEX A 
GLOSSARY 


Absorption - Dissipation of energy of electromagnetic waves, sound, and light 
waves into other forms of energy because of interaction with matter. Absorption 
characteristics of specific materials are used as blankets, coatings, or structural 
and surface materials for aircraft to reduce effective radar cross-sections. 


Acoustic jamming - The deliberate radiation of mechanical or electro-acoustic 
signals with the objectives of obliterating or obscuring signals which the enemy 
is attempting to receive, and of deterring enemy weapon systems. 


Acquire — 


1. When applied to acquisition radars: the process of detecting the presence 
and location of a target in sufficient detail to permit identification. 


2. When applied to tracking radar: 
so that a target is in that beam to реп 


he process of positioning a radar beam 
it the effective employment of weapons. 


Acquisition radar - A radar set that detects an approaching target and feeds 
approximate position data to a fire control or missile guidance radar that then 
takes over the function of tracking the target. 


Active array radar - A phased array radar in which each radiating element 
contains a transmitter and receiver front end, as opposed to a single 
transmitter/receiver serving all phased array elements. Advantages attributed to 
active array radars include efficient use of prime power, no waveguide losses, 
very wide bandwidth, and extreme reliability due to the lack of single point of 
failure. 


Active homing guidance - A system of homing guidance in which both the source 
for illuminating the target, and the receiver for detecting the energy reflected from 
the target as the result of illumination, are carried within the missile. 


Aerosols - Solid particles dispersed in the atmosphere that have resonant size 
particles with a high index of refraction. The particles both scatter and absorb 
isual and laser-directed energy so as to lessen the effect of weapon systems 
directed by these techniques. 
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Airborne early warning and control - Air surveillance and control provided by 
airborne early warning vehicles that are equipped with search and height finding 
radar and communications equipment for controlling weapons. 


Airborne interceptor (Al) - A manned aircraft used for identification and/or 
engagement of airborne objects. (An Al may or may not be equipped with radar to 
assist in the interception.) 


Airborne Warning and Control System (AWACS) - An aircraft suitably equipped to 
provide control, surveillance, and communications capability for strategic 
defense and/or tactical air operations. 


Air defense - All defensive measures designed to destroy attacking enemy 
aircraft or missiles in the earth's envelope of atmosphere, or to nullify or reduce 
the effectiveness of such attack. 


Air surveillance radar (ASR) - A radar displaying range and azimuth that is 
normally employed in a terminal area as an aid to approach and departure 
control. 


Air-to-air missile (ААМ) - A missi 
above the surface. 


launched from an airborne carrier at a target 


Air-to-surface missile (ASM) - A missile launched from an airborne carrier to 
impact on a surface target. 


Alternating current (AC) - An electric current that reverses its direction at 
regularly recurring intervals, the frequency being determined by the frequency of 
the alternator supplying the current. 


AM-CW jamming - Jamming in which a carrier wave is modulated at a constant 
recurring rate. The recurrence rate of amplitude modulation is variable, and 
reflects a noticeable change in the radar scope. Because of the spiraling or 


chaining effect produced, AM-CW jamming is easily identified. 


Amplifier - An electronic circuit usually used to obtain amplification of voltage, 
current, or power. 


Amplitude shift keying - A method of impressing a digital signal upon a carrier 
signal by causing the carrier amplitude to take different values corresponding to 
the different values of the digital signal. 
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Amplitude modulation (AM) - A method of impressing a message upon a carrier 
signal by causing the carrier amplitude to vary proportionally to the message 
waveform. 


Angle jamming - A deception jamming technique used to deny a: 
elevation information to a TTR by transmitting a jamming pulse similar to the 
radar pulse, but with modulation information out of phase with the returning 
target azimuth modulation information. 


Angle tracking - Accomplished through the use of pulses to determine angular 
definition of a target. 


iving RF energy. The function of 
the antenna during transmission is to concentrate the radar energy from the 
transmitter into a shaped beam that points in the desired direction. During 
reception, or listening time, the function of the antenna is to collect the returning 
radar energy, contained in the echo signals, and deliver these signals to the 
receiver. Radar antennas are characterized by directive beams that are usually 
scanned in a recognizable pattern. The primary radar antenna types in use today 
fall into three categories: parabolic, Cassegrain, and phased array antennas. 


Antenna cross talk - A measure of undesired power transfer through space from 
one antenna to another. Ratio of power received by one antenna to power 
transmitted by the other usually expressed in decibels. 


Antenna gain - See Gain 
Antenna polarization - See Polarization 
Antenna sidelobes - See Sidelobes 


Antiaircraft artillery (AAA) - Guns used to shoot unguided projectiles at airborne 
aircraft. Usually used in the air defense system. 


Anti-clutter circuits (in radar) - Circuits that attenuate undesired reflect 
permit detection of targets otherwise obscured by such reflections. 


Antiradiation missile (ARM) - A missile that homes passively on a radiation 
source. 


Area defense - The concept of locating defense units to intercept enemy attacks, 
remote from, and without reference to, individual vital installations, industrial 
complexes, or population centers. 
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Asynchronous pulsed jamming - An effective form of pulsed jamming where the 
jammer nearly matches the PRF of the radar then transmits multiples of the PRF. 
It is more effective if the jammer pulse width is greater than that of the radar. 
Asynchronous pulsed jamming is similar to synchronous jamming except that 
the target lines tend to curve inward or outward and appear fuzzy in the jammed 
sector of the radar scope. 


Attenuation - The decrease in amplitude of a signal during its transmission from 
опе point to another. Attenuation increases as distance increases. The higher the 
frequency of the propagating signal, the higher the rate of attenua 


Automatic frequency control (AFC) - Circuits in a receiver that automatically 
correct the local oscillator frequency to prevent receiver drift in tuned frequency. 


Automatic gain control (AGC) — 


1. A feature involving special circuitry designed to maintain the output of a 
radio, radar, or television receiver essentially constant, or to prevent its 
exceeding certain limits, despite variations in the strength of the incoming signal. 
In a radio receiver, in particular, though something of a misnomer, also known as 
automatic volume control. 


2. A self-acting compensating device that maintains the output of a 
transmission system constant with narrow limits, even in the face of wide 
variations in the attenuation of the system. 


3. A radar circuit that prevents saturation of the radar receiver by long blocks 
of receiver signals, or by a carrier modulated at low frequency. 


Automatic search jamming - An intercept receiver and jamming transmitting 
system that automatically searches for and jams enemy signals of specific 
radiation characteristics. 


Automatic tracking - Tracking in which a system employs some mechanism, e.g., 
servo or computer, to automatically follow some characteristics of the signal. 


Azimuth resolution - The ability of a radar to distinguish two targets in close 
azimuth proximity and distance. 


Backlobe - The portion of the radiation pattern of an antenna that is oriented 180* 
in relation to the main beam. The antenna backlobe is a result of diffraction 
effects of the reflector and direct leakage through the reflector surface. 
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Backward wave oscillator (BWO) - A special traveling wave tube in which 
oscillatory currents are produced by using an oscillatory electromagnetic field to 
bunch the electrons as they flow from cathode to anode. 


Ballistic missile - Any missile that does not rely upon aerodynamic surfaces to 
produce lift and consequently follows a ballistic trajectory when thrust is 
terminated. 


Bandpass filter - A filter that allows a select range of frequencies to pass while 
attenuating all frequencies outside the range. 


Bandwidth - The range of frequencies within which performance, with respect to 
some characteristics, falls with specific limits (Le., the width of frequency of a 
barrage noise package). 


Barrage noise jamming - Noise jamming spread in frequency to deny the use of 
multiple radar frequencies to effectively deny range information. Although this is 
attractive because it enables one jammer to simultaneously jam several radars of 
ifferent frequencies, it does have the inherent problem that the wider the 
jamming spread, the less jamming power available per radar. 


Beam rider - A missile guided by an electronic beam. 


Beam-to-beam correlation (BBC) - Used by frequency scan radars to reject pulse 
jamming and jamming at swept frequencies. Correlation is made from two 
adjacent beams (pulses). The receiver rejects those targets (signals) that do not 
occur at the same place in two adjacent beams. 


Beamwidth - The width of a radar beam measured between lines of half-power 
points on the polar pattern of the antenna. This width is measured at the 3 dB 
points. 


Beat frequency oscillator (BFO) - Any oscillator whose output is intended to be 
mixed with another signal to produce a sum or difference beat frequency. Used 
particularly in reception of CW transmissions. 


Bistatic radar - A radar where the transmitting and receiving antennas are 
separated by a considerable distance. Bistatic operation provides several 
advantages for its user. The covert positioning of the receivers poses problems 
for a potential attacking force since ELINT techniques locate the transmitter not 
the receiver. The proper placement of jamming assets is difficult, since the 
receiving sites are unknown. In addition, if a stand-off jammer is directed at the 
ction of the covert receiver is diminished. 
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Jammers not in the same beam as the wanted targets will be attenuated by the 
receiver's sidelobe protection and these targets will be more readily detected. 


Blanking — 


1. The cutting off of the electronic beam in a cathode-ray tube when the 
picture is not being formed. The beam is blanked while the spot is returning to 
the starting position (normally right to left). 


2. Process of making a channel or device noneffective for a desired interval. 


Blinking - A jamming technique employed by two aircraft separated by a short 
distance and within the same azimuth resolution to appear as one target to a 
tracking radar. The two aircraft alternately spot jam, causing the radar system to 
oscillate from one plane to another, making an accurate solution of fire control 
problem impossible. However, keep in mind that too high a blinking frequency 
can cause the tracker to average the data while too low a frequency will cause a 
missile to home-in on one of the jammers. 


Broad pulse jamming - Transmission of broad pulses for control system jamming 
when little is known about the command pulse group. For example, a broad pulse 
might cover a whole group of command pulses, thus jamming that command. 


Burnthrough range - The ability of a radar to see through jamming. Usually 
described as the point when the radar's target return is stronger than the 
jamming signal. 


Buzzer - Code name for airborne jamming. 


Capture - Where the jammer takes control over the guidance signal by active 
jamming. 


Capture effect - The tendency of a receiver to suppress the weaker of two signals 
within its bandpass. 


Capture of AGC - Domination of the radar's automatic gain control (AGC) level by 
a strong transmitted jamming signal. 


Carrier frequency - Frequency of an unmodulated radio wave emanated from a 
radio, radar, or other type of transmitter. 
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radi 


Carrier wave - Electromagnet 
point to another. 


jon used to “carry” information from one 


Centroid homing - When applied to antiradiation missiles, the effect on a missile 
that has two or more radiation sources in its field of view causing it to home on 
the centroid of the power from the radiating sources. 


Chaff - Ribbon-like pieces of metallic materials or metalized plastic that are 
dispensed by aircraft to mask or screen other aircraft or to cause a tracking radar 
to break lock. The foil materials are generally cut into small pieces for which the 
size is dependent upon the radar interrogation frequency (approximately 1/2 
wavelength of the victim radar frequency). Being 1/2 wavelength long, chaff acts 
as a resonant dipole and reflects much of the energy back to the radar. 


Chaff corridor - Operational technique of dropping large quantities of chaff for a 
continuous period of time. This results in a "ribbon" or "stream" of returns many 
miles long on radar scopes. The penetrating strike force can then use the 
resulting chaff corridor to mask its penetration. 


Chirp - A pulse compression technique characterized by linear frequency 
modulation on pulse (LFMOP). 


Chirp radar - Radar in which a swept-frequency signal is transmitted, received 
from a target, and then compressed in time to give a final narrow pulse called the 
chirp signal. It has high immunity to jamming and an inherent rejection of random 
noise signals. 


Circularly polarized jamming - The techniques of radiating jamming energy in 
both planes of polarization. With this method, there is а 3-dB loss of effective 
eer plane, but the enemy cannot cross-polarize his antenna to escape 


jamming. 


Circular scan - The pattern generated by an antenna that is continuously rotating 
in one direction. 


Clipped noise modulation - A clipping action is performed to increase the. 
bandwidth of the jamming signal. Results in more energy in the sidebands, 
correspondingly less energy in the carrier, and an increase in the ratio of average 
power to peak power. 


Clutter - Unwanted signals, echoes, or images on the face of a scope that 
interferes with the observation of desired signals. Also called noise. This tends to 
mask the true target from detection or cause a tracking radar to break lock. 
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st any target 
echo that exceeds three times the transmitted pulse width, and will not display it 
on the indicator. It is normally employed on the lower beams of a high frequency 
radar. This will allow targets above a preset signal strength to be presented, while 
the clutter (land) will be eliminated. 


Clutter gating - A technique that provides switching between MTI and normal 
videos. It results in the normal video being displayed in regions with no clutter 
and the MTI video being switched in only for the clutter areas. Clutter gating is 
achieved automatically by the PW discrimination or the use of storage tubes. It 
also can be achieved by a manually operated range azimuth gate. The clutter gate 
vastly increases the effectiveness of noncoherent МТ! against chaff. 


Coherent MTI (in radar MTI) - A system in which the target echo is selected based 
on its Doppler frequency when compared to a local reference frequency 
maintained by a coherent oscillator. 


Coherent noise jamming - Noise-like jamming signal that is repetitive and in 
synch with the PRI of the radar. 


Coherent repeater jammer - A jammer that uses the phase information of the 
receiver radar signal in creating false targets thus transmitting a signal that is 
acceptable to the receiver processor of a victim coherent radar. 


Command and control warfare (C2W) - The integrated use of operations security 
(OPSEC), military deception, psychological operations (PSYOP), electronic 
warfare (EW), and physical destruction, mutually supported by intelligence to 
deny information, influence, degrade, or destroy adversary C" capabilities while 
protecting friendly C? capabilities. 


Command, control, communications, and computer systems (C4) - The process 
of, and means for, the exercise of authority and direction by a properly 
designated commander over assigned forces in the accomplishment of the 
commander's mission. 


Command guidance - A guidance system in which intelligence transmitted to the 
missile from an offboard source causes the missile to traverse a directed flight 
path. 


Communications intelligence (COMINT) - Intelligence derived from the 
interception of enemy communications signals. 


Communications security (COMSEC) - The protection resulting from all measures 
designed to deny unauthorized persons information of value that might be 
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derived from the possession and study of telecommunications, or to mislead 
unauthorized persons in their interpretation of the results of such possession 
and study. COMSEC includes: 1. Cryptosecurity; 2. transmission security; 3. 
emission security; and 4. physical security of communications security material 
and information. 


1. Cryptosecurity - The component of communications security that results 
from the provision of technically sound cryptosystems and their proper use. 


2. Transmission security - The component of communications security from 
Which all measures designed to protect transmissions from interception and 
exploitation by means other than cryptoanalysis. 


3. Emission security - The component of communications security that 
results from all measures taken to deny unauthorized persons information of 
value that might be derived from intercept and analysis of compromising 
emanations from crypto equipment and telecommunications systems. 


4. Physical security - The component of communications security that results 
from all physical measures necessary to safeguard classified equipment, 
material, and documents from access thereto or observation thereof by being 
within a friendly power. 


Complex pulse - A pulse train in which there is more than one pulse width and/or 
more than one pulse repetition interval. 


Conformal antenna - An antenna which conforms to a surface whose shape is 
determined by considerations other than electromagnetic, for example, an 
antenna shaped to aerodynamically fit the side of an aircraft. 


Conical scan (CONSCAN) - A type of scanning in which the axis of the RF beam is 
tilted away from the axis of the reflector and rotated about it, thus generating a 
cone. 


Constant false alarm rate (CFAR) receiver - A radar receiver with automatic 
detection circuits designed to produce a constant number of erroneous target 
detections independent of noise level at the receiver input. CFAR techniques are 
intended to prevent receiver saturation and overload, to present clear video 
formation to the display, and a constant noise level to an automatic detector. A 
device that accomplishes these objectives may respond to the signal-to-noise 
ratio, for example, rather than the absolute signal level above a fixed threshold. 
CFAR does not usually permit the detection of a target if the target is weaker than 
the jamming, but it does attempt to remove the confusing jamming effects. 
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Continuous wave (CW) - A constant, single-frequency, unmodulated carrier wave 
that is transmitted and then reflected. A good system for determining velocity. 


Correlation detection (modulation systems) - Detection based on the averaged 
product of the received signal and locally generated function possessing some 
known characteristics of the transmitted wave. Note the following caveats: 


1. The averaged product can be formed, for example, by multiplying and 
9 а matched filter whose impulse response, when reversed 


2. Strictly, the above definition applies to detection based on cross- 
correlation. The term correlation detection may also apply to detection involving 
autocorrelation, in which case the locally generated function is merely a delayed 
form of the received signal. 


Countdown - A technique for forcing the radar AGC to continuously change value 
and oscillate. The jammer rapidly changes the duty cycle of the deception pulses. 


Countdown blink - Self-screening AGC deception using a gated repeater or noise 
source; the period of which is short compared to the victim's AGC time constant. 


Cover pulse - A jammer covers the radar return with an AM pulse usually much 
wider than the radar pulse. Since tracking circuits are looking for largest return, 
they will transfer to the cover pulse, thereby denying range information. 


Cross-eye - A jamming technique used to produce angular errors in monopulse 
and other passive lobing radars. Jammer is a two-source interferometer that 
causes the phase front of the signal reaching the radar to be highly distorted. 
With such a technique, it is difficult for the radar to determine the points from 
which the transmissions are originating. Requires a high jam-to-signal ratio or the 
skin echo will show up in the pattern nulls. 


Cross-gated CFAR - A CFAR technique employed to achieve the fast switching 
required for an optimum combination of normal and MTI modes. Here, the MTI 
video signals are used to "gate" on the normal video when the MTI indicates a 
target in clutter. CFAR action is achieved by the wideband as in the zero-crossing 
and Dicke fix CFARs. 


Cross polarization - or “Cross Pole,” is a monopulse jamming technique where a 
cross-polarized signal is transmitted to give erroneous angle data to the radar. 
The component of the jamming signal with the same polarization as the radar 
must be very small. 
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Cross polarization jamming - A technique whereby the received signal is 
retransmitted cross-polarized and at a much higher power than the skin return- 
effective against some monopulse radars by generating erroneous angle 
formation. 


CW jamming - The transmission of constant-amplitude, constant-frequency, 
unmodulated jamming signals to change the signal-to-noise ratio of a radar 
receiver. 


Data link - A communications li 
information in digital form. 


k which permits automatic transmission of 


Deception - Those measures designed to mislead the enemy by manipulation, 
distortion, or fal 
prejudicial to his interests. (See Electronic Deception, or Manipulative Deception.) 


Deception jamming - Any means of jamming consisting of false signals that have 
similar characteristics to the victim radar thereby deceiving the operator into 
erroneous conclusions. 


Decibel (dB) - A dimensionless unit for expressing the ratio of two values, the 
number of decibels being 10 times the logarithm to the base 10 of a power ratio, 
or 20 times the logarithm to the base 10 of a voltage of current ratio. A power 
increase by 3 dB indicates a doubling of the original power. 


(dBm) - Same as dBw except the reference level is one milliwatt instead of one 
watt. 


(dBw) - Unit used to describe the ratio of the power at any point in a 
transmission system to a referenced level of one watt. The ratio expresses 
decibels above and below the reference level of one watt. 


Defense suppression - A term applied to weapons systems that are intended to 
eliminate or degrade enemy detection, acquisition, or tracking equipment. 


Delayed opening chaff - Chaff that blooms at a specific elapsed time after it is 
dispensed. 


Detector balanced bias - Controlling circuit used in radar systems for anti-clutter 
purposes. 


Dicke fix - A technique specifically designed to protect the receiver from ringing 
caused by noise, fast-sweep, or narrow-pulse jamming. The ba: figuration 
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consists of a broadband limiting IF amplifier, followed by an IF amplifier of 
optimum bandwidth. The limit level is preset at approximately the peak amplitude 
of receiver noise. The bandwidth may vary from 10 to 20 MHz, depending on the 
jamming environment. The device provides excellent discrimination against fast- 
sweep jamming (10 - 500 MHz), usually something about 20 to 40 dB, without 
appreciable loss in sensitivity. However, strong CW jamming will seriously 
degrade the performance of the Dicke fix because the CW signal captures the 
radar signal in the limiter. 


Dicke fix CFAR - Constant False Alarm Rate. 


Dicke fix MT CFAR - An MTI CFAR technique similar to Dicke fix CFAR. Limiting 
and narrowbanding follow wideband amplification, phase detection, and 
cancellation so as not to impair the MTI performance. 


Digital radio frequency memory (DRFM) - A computer-controlled digital device 
used in radar jamming systems. DRFM provides an extremely fast and accurate 
storage capability for victim radar signal parameters. Jamming systems 
employing DRFM can rapidly and accurately generate coherent jamming based 
on the memorized victim radar signal. 


DINA - See Direct Amplified Noise. 
Diode - An electron device having two electrodes, а cathode, and an anode. 


Diplex - Two transmitters operating alternately on approximately the same RF and 
using a common antenna. The normal procedure is to pulse each transmitter at % 
the desired PRF, 180° out-of-phase. The advantage is that higher peak power per 
transmitter is possible because each transmitter is operating at % the normal 
duty cycle. 


Dipole antenna - A straight, center-fed, %. wavelength antenna. Horizontally 
polarized, it produces a figure-eight radiation pattern with maximum radiation at 
right angles to the plane of the antenna. 


Direction finding (DF) - A procedure for obtaining bearings of radio frequency 
emitters with the use of a highly directional antenna and a display unit on an 
intercept receiver or ancillary equipment. 


Direct amplified noise (DINA) - DINA without a carrier frequency is used for 
increasing (saturating) the radar receiver's noise level. This is called video 
stealing. The biggest danger from this type of jamming is that the radar operator 
may not realize he is being jammed when automatic gain control (AGC) or 
automatic noise leveling (ANL) are employed. This is a barrage type of jamming 
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with a bandwidth normally more than 50 MHz. DINA appears as a bright, high 
intensity wedge when the manual gain is employed. Thus, all useful radar scope 
formation is lost. 


Doppler (effect) - Continuous wave (CW) Doppler radar modules are sensors that 
measure the shift in frequency created when an object moves. A transmitter emits 
energy at a specific frequency which, when reflected, can indicate both speed 
and direction of the target. When objects move closer to the Doppler source, they 
increase in shift (positive value), and when they move further away, they 
decrease in shift (negative value). 


Doppler radar - A radar system that measures the velocity of a moving object by 
the apparent shift in carrier frequency of the returned signal as it approaches or 
recedes. 


Downlink - The signal from a transponder beacon located on a surface-to-air 
missile (SAM) used to provide a traceable radar return for missile guidance. 


Downlink jamming (DLJ) - Some command guidance missiles carry a beacon 
(downlink) which is used by the parent radar to track the missile. If this beacon 
reply can be hidden from the parent tracking radar, the missile guidance solution 
can be defeated. Hence, downlink (beacon) jamming is intended to screen the 
missile beacon signal from the parent radar's view. 


Ducting - The bending of radar rays due to atmospheric conditions. Ducting can 
ither extend radar coverage beyond normal line of sight or it can deny the radar 
picture above a duct. Ducting is also called Anomalous Propagation. 


Dummy antenna - A device that has the necessary impedance characteristics of 
an antenna and the necessary power-han 
or receive radio waves. Note: In receiver practice, that portion of the impedance 
not included in the signal generator is often called a dummy antenna. 


Dummy load (radio transmission) - A dissipative but essentially nonradi 
substitute device having impedance characteristics simulating those of the 
substituted device. This allows power to be applied to the radar unit without 
radiating into free space. 


Duplex - In radar, a condition of operation when two identical and 
terchangeable equipments are provided—one in an active state, and the other 
mediately available for operation. 


Duplexer - A switching device used in radar to permit alternate use of the same 
antenna for both transmitting and receiving. 


А-13 


Annex A. Glossary Electronic Warfare Fundamentals. 


Duty cycle - The ratio of the time the transmitter is actually on versus the time it 
could be on in a given transmission cycle. Mathematically, it can be expressed 
as: 


Duty Cycle - PD. or Duty Cycle = PD X PRF 
PRT 


Dynamic range — 


1. The difference, in decibels, between the overload level and the minimum 
acceptable signal level in a system or transducer. Note: The minimum acceptable 
signal level of a system or transducer is ordinarily fixed by one or more of the 
following: noise level, low-level distortion, interference, or resolution level. 


2. Ratio of the specified maximum signal level capability of a system or 
component to its noise or resolution level, usually expressed in decibels. 


Early warning radar - A radar set or system used near the periphery of a defended 
area to provide early notification of hostile aircraft approaching the area. 


EA pod - A jamming system that is designed to be carried externally on an 
aircraft. 


Effective radiated power (ERP) - Input power to antenna time multi 
gain of the antenna, expressed in watts. 


ied by the 


Electromagnetic interference (EMI) - Any electromagnetic disturbance that 
interrupts, obstructs, or otherwise degrades or the effective performance of 
electronic systems. EMI can be induced intentionally, by way of jamming, or 
unintentionally because of spurious emissions and modulations. 


Electromagnetic pulse (EMP) - The generation and radiation in a transmission 
medium of a very narrow and very high-amplitude pulse of electromagnetic noise. 
The term is associated with the high-level pulse because of a nuclear detonation 
and with an intentionally generated narrow, high-amplitude pulse for EA 
applications. In nuclear detonations, the EMP signal consists of a continuous 
spectrum with most of its energy distributed throughout the low frequency band 
of 3 to 30 kHz. 


Electromagnetic radiation - Radiation made up of oscillating electric and 
magnetic fields and propagated with the speed of light. Includes gamma 
radiation, x-rays, ultraviolet, visible and infrared radiation, plus radar and radio 
waves. 
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Electromagnetic spectrum - The total range of frequencies (or wavelengths) over 
which any form of electromagnetic radiation occurs. 


Electromagnetic test environment (EMTE) - A range complex of radars, such as 
those located at Eglin AFB, FL, operating in different frequency bands and modes 
to provide a very flexible test facility for evaluating aircraft antenna patterns, 
reflectivity measurements, infrared, reconnaissance, airborne interceptors, and 
electronic warfare devices and techniques. 


Electronic attack (EA) - The use of electromagnetic energy, directed energy, or 
antiradiation weapons to attack personnel, facilities, or equipment with the intent 
of degrading, neutralizing, or destroying enemy combat capability. Action taken 
to reduce the enemy's effective use of the electromagnetic spectrum. EA is a 
division of electronic warfare (EW). 


Electronic combat (EC) - Action taken in support of military operations against 
the enemy's electromagnetic capabilities. EC is task-oriented and includes 
electronic warfare (EW), command and control warfare (C2W), and suppression of 
enemy air defenses (SEAD). 


Electronic protection (EP) - Active and passive means taken to protect personnel, 
facilities, and equipment from any effects of friendly or enemy employment of 
electronic warfare that degrade, neutralize or destroy friendly combat capability. 
EPisa n of electronic warfare (EW). 


Electromagnetic deception - The deliberate radiation, reradiation, alteration, 
absorption, or reflection of electromagnetic radiations in a manner intended to 
mislead an enemy in the interpretation of, or use of, information received by his 
electronic systems. There are two categories of electronic deception: 


1. Manipulative deception - The alteration or simulation of friendly 
electromagnetic radiation to accomplish deception. 


2. Imitative deception - The introduction of radiations into enemy channels 


Electronic intelligence (ELINT) - The intelligence information product of activities 
engaged in the collection and processing for subsequent intelligence purposes of 
foreign, noncommunications, electromagnetic radiations emanating from other 
than nuclear detonations or radioactive sources. 


Electronic intelligence parameter limit list (EPL) - A compilation of identified 
signals with assigned ELINT notations. 
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Electronic jammers — 


1. Expendable - A transmitter designed for special use such as being dropped 
behind enemy lines. 


2. Repeater - A receiver-transmitter device that, when triggered by enemy 
radar impulses, returns synchronized false signals to the enemy equipment. The 
returned impulses are spaced and timed to produce false echoes or bearing 
errors in the enemy equipment. See Expendable and Repeater Jammers. 


Electronic jamming - The deliberate radiation, reradiation, or reflection of 
electromagnetic energy with the object of impairing the use of electronic devices, 
equipment, or systems. 


Electronic order of battle - A listing of all the electronic radiating equipment of a 


military force giving location, type function, and other pertinent data. 


Electronic reconnaissance - Specific reconnaissance directed toward the 


collection of electromagnetic radiations. Examples: 


COMINT Communications Intelligence 


ELINT Electronic Intel 
OPINT Optical Intelligence 
RINT Radiated Intelligence 
SIGINT ignal Intelligence 


Electronic warfare (EW) - Military action involving the use of electromagnetic 
energy and directed energy to control the electromagnetic spectrum. EW has 
three divisions: electronic attack (EA), electronic protection (EP), and electronic 
warfare support (ES). 


Electronic warfare support (ES) - Actions taken to search for, intercept, identify, 
and locate sources of intentional radiated electromagnetic energy for the purpose 
of immediate threat recognition. Surveillance of the electromagnetic spectrum 
that directly supports an operational commander's electromagnetic information 
needs. ES is a division of EW. 


Electro-optics (EO) - The interaction between optics and electronics leading to 
the transformation of electrical energy into light, or vice versa, with the use of an 
optical device. 


Electronic Warfare Fundamentals Annex A. Glossary 


Electro-optic counter-countermeasures (EOCCM) - Actions taken to ensure the 
effective friendly use of the electro-optic spectrum despite the enemy's use of 
countermeasures in that spectrum. 


Emission control (EMCON) — 


1. The management of electromagnetic radiations to counter an enemy's 
capability to detect, identify, or locate friendly emitters for exploitation by hostile 
action. 


2. Controlling the radiation of an active system to minimize detection by 
enemy sensors. 


Endgame - The period of military engagement 3-5 seconds before missile impact. 


Endgame countermeasures (EGCM) - Actions taken to defeat a tracking missile. 
This includes expendables, decoys, and maneuvers. 


Essential elements of information (EEI) - The critical items of information 
regarding the enemy and his environment needed by the commander by a 
particular time to relate with other available information and intelligence to be 
able to reach a logical decision. 


Expendable jammer - A nonrecoverable jammer. Early expendables were limited 
to chaff and flare deployments; however, various radiating jamming systems 
exist that use noise or repeater techniques. These are dispensed by aircraft or 
other delivery systems and are designed to disrupt or deceive a victim radar for a 
short period of time. 


Extremely high frequency (EHF) - Frequencies in the range of 30 to 300 GHz. 


False target - Radiated bundle of electromagnetic energy that is displaced in time 
from the echo that creates a response in the receiver where no reflecting surface 
exists. 


False target generator - Device for generating electromagnetic energy of the 
correct frequency of the receiver that is displaced in time from the reflected 
energy of the target. 


Fast automatic gain control (FAGC) - An AGC scheme characterized by a 
response time that is long respect to a PW and short with respect to the 
target. An ultra fast FAGC will reduce the CW capture effect on the Dicke fix. 
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Fast time constant circ 


in radar) – 


1. A circuit with short time constant used to emphasize signals of short 
duration to produce discrimination against extended clutter, long-pulse jamming, 
or noise. 


2. Aresistance-capacitance differentiating network with a time constant about 
equal to the transmitted pulse width and employed in the video portion of the 
receiver to provide the discrimination against jamming with low modulating 
frequencies. FTC is effective against CW, long jamming pulses, swept jamming, 
and clutter. It is also fairly effective against chaff corridors. Based on time, the 
radar receiver will allow only pulses equal to its own pulse width to pass and be 
presented on the indicators as targets. Because of this, only the leading edges of 
long pulses will be displayed. 


Fence — 


1. Line or network of early warning radars. 


2. Concentric steel fence erected around a ground radar transmitting antenna 
to serve as an artificial horizon and suppress ground clutter that would otherwise 
drown out weak signals returning at a low angle from the target. 


Ferret - An aircraft, ship, or vehicle especially eq 
location, recording, and analyzing of electromagnetic radi 


ped for the detection, 
ns. 


Field of view (FOV) - The maximum solid angle visi 
optic system. 


le by an optical or electro- 


Fire control radar - Specialized radar systems used to locate and track airborne 
and surface targets, compute an optimum weapons firing point, and control the 
firing and sometimes guidance of its weapons. 


jamming method against AM and fix-tuned FM rec 
against continuously tunable PFM receivers; careful tuning can defeat a great 
portion of the jamming signal. For this reason, FM-by-noise is not considered 
optimum as a type of modulation for jamming FM receivers. 


FM jamming - Technique consisting of a constant amplitude RF signal that is 
varied in frequency around a center frequency to produce a signal over a band of 
frequencies. 
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Forward edge of the battle area (FEBA) - The foremost limits of a series of areas 
in which ground combat units are deployed, excluding the areas in which the 
covering or screening forces are operating, designated to coordinate fire support, 
the positioning of forces, or the maneuver of units. 


Frequency agility - A radar's ability to change frequency м operating 
band, usually on a pulse-to-pulse basis. This is an EP technique employed to 
avoid spot jamming and to force the jammer to go into a less effective barrage 
mode. 


Frequency band designations — 


1. As decided upon by the Atlantic City Radio Convention of 1947, and later 
modified by Comite Consultatif International Radio (CCIR) Recommendation No. 
142 in 1953: 


Band RF Range Band RF Range 
МЕ 0-30 kHz VHF 30-300 MHz 
LF 30-300 kHz UHF 300-3000 MHz 
MF 300-3000 kHz SHF 3-30 GHz 

НЕ 3-30 MHz EHF 30-300 GHz 


2. Electronic warfare uses the following designations: 


A 0-250 MHz H 6-8 GHz 
B 250-500 MHz 1 8-10 GHz 

с 500-1000 MHz J 10-20 GHz 
D 1000-2000 MHz K 20-40 GHz 
E 2-3 GHz L 40-60 GHz 
F 34 GHz M 60-100 GHz 
[3 4-6 GHz 


Frequency bandpass - The number of hertz where maximum output is obtained 
between two limits usually defined and bounded by lower and upper half power 
(3 dB) points. 


Frequency hopping - An anti-jamming technique used by a radar system. The 
carrier frequency of the pulsed transmissions are periodically or continuously 
shifted within limits on each successive pulse. 


Frequency diversity - Method of transmission and/or reception using several 
frequencies simultaneously to minimize the effects of selective fading, deliberate 
jamming, or interference. 


Annex A. Glossary Electronic Warfare Fundamentals 


Frequency modulated CW (FM-CW) jamming - FM of a CW signal to produce a 
wide band of signals when the exact operating frequency of the victim is not 
known within the CW limits. 


Frequency modulation (FM) - A method of impressing a message upon a carrier 
signal by causing the carrier frequency to vary proportionally to the message 
waveform. 


Frequency shift keying (FSK) - A form of FM where the carrier is mined code. In 
multiple FSK, the carrier is shifted to more than two frequencies. FSK is used 
principally with teletype communications. 


Frequency spectrum - The entire range of frequencies of electromagnetic 


б - Acceleration due to gravity (32.2 ft/sec’). 


Gain (manual) - The receiver gain control allows the operator to vary the receiver 
sensitivity. It is not designed as an AJ feature; however, when properly employed 
it may greatly reduce the effects of jamming. The radar detection capability is 
also reduced by an equal amount. 


Gain (transmission gain) - The increase in signal power in transmission from one 
point to another under static conditions. Note: Power gain is usually expressed in 
decibels. 


Glint (in radar) — 


1. The random component of target location error caused by variations in the 
phase front of the target signal (as contrasted with scintillation error). GLINT may 
affect angle, range of Doppler measurements, and may have peak values 
corresponding to locations beyond the true target extent in the measured 
coordinate. 


2. Electronic countermeasures that use the scintillating, or flashing, effect of 
shuttered or rotating reflectors to degrade tracking or seeking functions of an 
enemy weapons system. 


Ground controlled intercept (GCI) - Vectoring an interceptor aircraft to ап 
airborne target by means of information relayed from a ground-based radar site 
that observes both the interceptor and target. 
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Guidance system (missile) - A system that evaluates flight information, correlates 
it with target data, determines the desired flight path of the missile, and 
communicates the necessary commands to the missile flight control system. 


Guided missile - An unmanned vehicle moving above the surface of the earth, 
whose trajectory of flight path is capable of being altered by an external or 
internal mechanism. 


Height finder - A radar used to detect the angular elevation, slant range and 
height of objects in the vertical sight plane. An air defense ground radar used 
specifically to accurately determine aircraft altitude for tracking and ground 
controlled intercepts. 


Hertz (Hz) - The unit of frequency, equal to one cycle of variation per second. It 
supersedes the unit cycle per second (cps). 


High frequency (HF) - Frequencies from 3000 - 30,000 kHz. 


Home-on-jam (НОЈ) - A missile mode of operation in which а jamming signal i: 
used to develop steering information for the le to home in on the jamming 
source. 


Homing guidance - A system by which a missile steers itself toward a target by 
means of a self-contained mechanism which is activated by some distinguishing 
characteristics of the target. 


Identification, friend or foe (IFF) - A system using radar transmission to which 
equipment carried by friendly forces automatically responds, for example, by 
ing pulses, thereby d ing themselves from enemy forces. It is the 
primary method or determining the friendly or unfriendly character of aircraft and 
Ships by other aircraft and ships, and by ground forces employing radar 
detection equipment and associated identification, friend or foe units. 


Image frequency - An undesired input frequency capable of producing the 
selected frequency by the same process. NOTE: An image frequency is a 
frequency which differs from, but has a certain symmetrical relationship to, that 
which a superheterodyne receiver is tuned. Consequently, the image frequency 
can be mistakenly accepted and processed as a true frequency by the receiver. 


Image jamming - Jamming at the image frequency of the radar receiver. Barrage 
jamming is made most effective by generating energy at both the normal 
operating and imaging frequency of the radar. Image jamming inverts the phase 
of the response and is thereby useful as an eagle deception technique. Not 
effective if the radar uses image rejection. 
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imitative deception - The introduction of radiations into enemy channels which 
imitates their own emissions. 


Imitative jamming - The jamming technique of transmitting a signal identical to 
the original guidance signal. 


Infrared (IR) - That portion of the frequency spectrum lying between the upper 
end of the millimeter wave region and the lower (red) end of the visible spectrum. 
In wavelength, the IR lies between 0.78 and 300 microns; in frequency, 
between one and 400 terahertz (THz). 


Infrared counter-countermeasures (IRCCM) - Actions taken to effectively employ 
our own infrared radiation equipment and systems in spite of the enemy's actions 
to counter their use. 


Infrared countermeasures (АСМ) – 


1. Countermeasures used specifically against enemy threats operating in the 
infrared spectrum. 


2. Actions taken to prevent or reduce the effectiveness of enemy equipment 
and tactics employing infrared radiation. 


Instantaneous automatic gain control (АСС) — 


1. That portion of a system that automatically adjusts the gain of an amplifier 
with varying input pulse amplitudes. The adjustment is sufficiently fast to operate 
while a pulse is passing through the amplifier. 


2. In radar, a quick-acting automatic gain control that responds to variations 
of mean clutter level, or jamming over different range or angular regions, 
avoiding receiver saturation (also known as back-bias). IAGC automatically 
adjusts the gain of the radar receiver so that strong signals do not block 
adjoining weak signals. IGAC is not quick enough to block short pulse jamming, 
extended clutter, or chaff. 


Instantaneous frequency CFAR (IFCFAR) - A technique similar to the IF DICKE 
FIX CFAR, except for having a phase detector instead of a frequency 
discriminator. The primary use of this technique, combined with rapid random 
frequency changes, is to make chaff signals appear n ke so they can be 
handled conventionally. 
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Instantaneous inverse gain - Pulse-by-pulse amplification, modulat 
reradiation of the victim's radar pulse to obscure angle data. 


Intercept point - A computed point in space toward which an interceptor is 
vectored to complete an interception. 


Interference (electronic) - An electrical or electromagnetic disturbance that 
causes undesirable responses on electronic equipment. Electrical interference 
refers specifically to interference caused by the operation of electrical apparatus 
that is not designed to radiate electromagnetic energy. 


Interferometer - As pertains to radar, a receiving system which determines the 
angle of arrival of a wave by phase comparison of the signals received at 
separate antennas or separate points on the same antenna. 


Interleaved jamming - Time sharing of а jammer's output around many threats 
usually to cover pulse jamming. 


Intermediate frequency (IF) – 


1. A fixed frequency to which all carrier waves are converted in a 
superheterodyne receiver. 


2. A frequency to which a signaling wave is shifted locally as an intermediate 
step during transmission or reception. 


3. A frequency resulting from the combination of the received signal and that 
of the local oscillator in a superheterodyne receiver. 


Intermediate frequency jamming - Form of CW jamming that is accomplished by 
transmitting two CW signals separated by a frequency equal to the center 
frequency of the radar receiver IF amplifier. 


Interrogator - A device used to transmit pulse-coded challenges to an IFF 
transponder and then evaluates the pulse-coded reply for identification purposes. 


Intrapulse modulation repeater - A classified deception jamming technique. 
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Intrusion — 
1. The entry of a nonfriendly aircraft or system into friendly air space. 


2. The intentional interference in a communication system by which the 
intruder attempts to confuse, delay, or cause error by the selective introduction 
of additional data. 


Inverse conscan - One method of confusing a radar operator or fire control radar 
system is to provide erroneous target bearings. This is accomplished by first 
sensing the radar antenna scan rate and then modulating repeater amplifier gain 
so that the weapons systems will fire at some bearing other than the true target 
bearing. The angle deception technique is used to break lock on CONSCAN 
radars. 


Inverse gain - Amplification, inverse modulation, and reradiation of a radar's 
pulse train at the rotation rate of the radar scan. Deceives a conical scanning 
radar in angle. 


Inverse-gain repeater jammer - A form of repeater in which the jammer creates 
false targets by varying the output power inverse with the strength of the 
received radar signal. 


Jaff - Expression for the combination of electronic and chaff jamming. An ЕСМ 
tactic involving the use of jammers to illuminate chaff corridors or chaff bursts to 
produce false targets. 


Jam attenuator control - Used to prevent receiver saturation from any strong 
signals, including electronic jamming, chaff, or clutter. It also permits the 
determination of the bearing and elevation of jammers that would cause wide 
sectors of the scope to be obscured. The control reduces all signals equally, 
jamming as well as targets. This control should be used in the jammed sector 
only and not for an entire antenna revolution. Targets in the jammed sector would 
only be seen if they were stronger than the jamming. However, the jammed sector 
may be reduced enough in size to allow the operator to determine either bearing 
or elevation. 


Jammer - A device used to deprive, 
or radar systems. Radio frequency jammers 
repeater, and deceptive equipment. 


or degrade the use of communications 
clude noise, discrete frequency 


Jamming-to-signal (J/S) ratio - The relative power ratio of jamming to the radar 
return signal at the radar antenna. The inverse of the signal-to-jamming ratio. 
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Jam strobe - Also called JAVA (jamming amplitude versus azimuth). A circuit that 
generates a marker on the PPI to indicate signal strength as a function of bearing. 
It does this by sampling the jamming intensity once each repetition period. 
Besides showing the direction of the jammer, it also indicates the severity of 
main beam and sidelobe jamming. 


Jet engine modulation (JEM) - Modulation present in the radar returns received 
from a jet aircraft, caused by the rotation of the fan or turbine blades of the 
aircraft's engines. 


Jittered pulse repetition frequency (jittered PRF) - The PRF is rapidly varied at a 
random rate so that false targets appear to jitter or appear fuzzy on the scope. An 
alternative to јіќегей PRF is to change the PRF momentarily. This causes the 
false targets to change their position on the scope. It provides a discrimination 
against repeater-type jammers. 


Klystron - A very stable microwave amplifier that provides high gain at good 
efficiency. This is accomplished by velocity modulating (accelerating a beam of 
electronics flowing from its cathode to its anode. 


Laser target designation - The use of a laser to direct a light beam onto the target 
so that appropriate sensors can track or home on the reflected energy. 


Leading-edge tracker - A tracking radar that obtains its data from the leading 
edge of the echo pulse from the target. 


Light amplification by stimulated emission of radiation (LASER) - A process of 
generating coherent light. The process uses a natural molecular (and atomic) 
Phenomenon whereby molecules absorb incident electromagnetic energy at 
specific frequencies. It then stores this energy for short but usable periods, then 
releases the stored energy as light at particular frequencies, and in an extremely 
narrow frequency band. 


Lobe - One of the three-dimensional sections of the radiation pattern of a 
directional antenna bounded by 1-2 cones of nulls. 


Lobe-on-receive-only (LORO) - Mode of operation consisting of transmitting on 
one antenna system and receiving the reflected energy on another system (TWS, 
conical, or monopulse). 


Local oscillator off - A simple expedient of shutting off the local oscillator during 
barrage jamming. The barrage jammer will not be seen unless there is a beating 
signal such as a target; therefore, targets will appear. Since targets will not 
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appear in directions where no jamming arises, either an automatic azimuth switch 
or an additional receiver display is required. 


Logarithmic fast time constant log (LOG-FTCL) - A device consisting of a 
logarithmic IF amplifier followed by an FTC circuit. The LOG-FTC combination is 
very effective in removing variations in the video output noise level caused by 
spot noise, wideband noise, and slow sweep noise modulated AM jamming. 


Logarithmic receiver - A receiver whose response approximates the logarithm of 
the strength of the incoming signal. A special type of receiver having a large 
dynamic range of automatic gain control that gives considerable protection 
against receiver saturation by strong jamming on interference signals. Useful 
against weather, clutter, chaff, and spot jamming. 


Look-down, shoot-down - Refers to an air interceptor (Al) equipped with a pulse 
Doppler radar, or a radar that has a moving target indicator (MT!) feature, that can 
detect and lock-on to a target within ground return clutter enabling the Al to track 
and shoot the target. 


Look-through — 


1. When jamming, a technique by which the jamming ei 
irregularly for extremely short periods to allow monitoring of the victim signal 
during jamming operations. 


2. When being jammed, the technique of observing or monitoring a desired 
signal during interruptions in the jamming signals. 


Low frequency (LF) - Frequencies from 30 - 300 kHz. 


Low power spread spectrum radar - A low power, high duty cycle radar whose 
spectrum is spread 100 MHz or more. Since this radar has a broad output 
spectrum and a high duty cycle, neither time nor frequency can be effectively 
used to resolve these signals. This leaves direction as the prime method of 
resolution. The spectrum of these radars is spread over the bandwidth by any of 
the pseudo random noise modulating techniques commonly used in 
Techniques such as bi-phase modulation, quaternary phase 
„ random frequency jumping, etc., may be used to spread either 
па! or a very high duty cycle signal. Such signals have a very good 
range resolution—approximately equal to the reciprocal of the bandwidth. 


Magnetron - A radar microwave device whose operation is based on the motion of 
electrons (AC) under the influence of combined electric and magnetic fields. 
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Mainlobe - The lobe of a transmi 
directivity axis of the antenna. 


ig or receiving antenna centered on the 


Manipulative deception - The alteration or simulation of friendly electromagnetic 
radiations to accomplish the deception. 


Meaconing, interference, jamming, and intrusion (MIJI) - An acronym of four 
component parts to determine the intent and technique of electromagnetic 
radiation. 


Meaconing - a system of receiving radio beacon signals and rebroadcasting 
them on the same frequency to confuse navigation. Interference - unintentional 
electromagnetic radiation that may cause interference with electronic equipment. 


Jamming - the deliberate radiation, reradiation, or reflection of 
electromagnetic energy with the intent of impairing the use of electronic devices, 
equipment, or systems being used by the enemy. 


Intrusion - the intentional insertion of electromagnetic energy into 
transmission paths in any manner with the objective of deceiving operators or 
causing confusion. 


Medium frequency (MF) - Frequencies from 300 to 3,000 kHz. 
Micron - A unit of length equal to a micrometer (10% meters). 


Microwave amplification by stimulated emission or radiation (MASER) - A low- 
noise, radio-frequency amplifier. The emission of energy stored in a molecular or 
atomic system by a microwave power supply is stimulated by the input signal. 


Microwave communications - Line-of- 
which is higher than 300 MHz. 


ight communications, the frequency of 


Millimeter waves - Frequencies (30 GHz to 300 GHz) in the millimeter portion of 
the electromagnetic spectrum. 


Miss distance - The distance measured between the closest paths of a target and 
interceptor (i.e., aircraft and missile). One objective of self-protection jamming 
systems is to increase the miss distance to avoid destruction if missile launch 
cannot be prevented. 
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Missile approach warning system (MAWS) - A system used to detect and provide 
warning of approaching missiles. MAWS may be partitioned into active MAWS 
and passive MAWS. 


1. Active missile approach warning system (AMAWS) - Generally employs 
pulse Doppler radar as its sensor. This radar is able to discern a moving target in 
stationary or slow-moving background clutter. 


2. Passive missile approach warning system (PMAWS) - An ultraviolet (UV) or 
frared-based detector system with the ability to detect and distinguish threat 
missiles from surrounding clutter and non-lethal missiles. 


Modulated barrage jamming - A technique that vz 
power of a barrage jammer with sinusoidal or complex modul: 


ies the amplitude of the output 
n. 


Modulated CW jamming - A CW carrier waveform that has been modulated wi 
another signal (such as noise, low, medium, or high frequencies), and is 
transmitted for the purpose of deception. May be AM, FM, pulse modulated (PM), 
etc. 


Modulated PRF (MPRF) - The deliberate modulation of the interpulse spacing in a 
pulse train. See PRF Jitter and PRF Stagger. 


Modulation - The variation of amplitude, frequency, or phase of an 
electromagnetic wave by impressing another wave о! 


Modulator - A device (such as an electron tube) for modulating a carrier wave or 
signal for the transmission of intelligence of some sort. 


n of the monopulse technique where the error 
п against jamming signals. 


Monopulse - A method of pulse generation that allows the simultaneous 
determining of azimuth, elevation and range, and/or speed from a single pulse. 


Monopulse radar - A radar using a receiving antenna system having two or more 
partially overlapping lobes in the radiation patterns. Sum and difference channels 
in the receiver compare the amplitudes or the phases of the antenna outputs to 
determine the angle of arrival of the received signal relative to the antenna 
boresight. A well-designed monopulse tracking system will achieve a more 
accurate track under conventional jamming techniques than on the skin return. 
Certain monopulse trackers are susceptible to angular jamming techniques such 
as skirt and image jamming. Techniques such as "CROSS EYE" are designed to 
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attack all monopulse tracking systems. Monopulse deception is a major area of 
advanced R&D with no clear “best technique” yet in sight. 


Moving target indicator (МТ!) - A radar presentation that shows only targets that 
are in motion. Signals from stationary targets are subtracted out of the return 
signal by the output of a suitable memory circuit. 


MTI CFAR - A technique that provides CFAR capability in an МТ! receiver. The 
cancellation of ground clutter is not impaired during radar jamming. 


Multiband radar - Radar that simultaneously operates on more than one 
frequency band through a common antenna. This technique allows for many 
sophisticated forms of video processing and requires that a jammer must jam all 
channels simultaneously. 


lex - Simultaneous transmission of two or more signals on a common 
carrier wave. The three types of multiplex are called time division, frequency 
division, and phase n. 


Multitarget generator jamming - A technique where a generator takes the radar's 
PRF, scan rate, and antenna lobe pattern and computes when to transmit false 
targets at the radar's frequency. The targets appear as true targets, but normally 
only about 20 percent of the targets are programmed to give a logical course and 
speed. The many targets saturate the tracking operator's capability by the sudden 
appearance of multiple targets, and/or many targets either stationary or on 
logical courses and speeds, or maneuvers such as 90 degree turns at high 
speeds but with no displacement. Also, targets may appear in back and sidelobe 
positions. 


Music - In ai 


intercept, a term meaning electronic jamming. 


Narrowband (NB-1) - Narrows the receiver frequency making it more selective. It 
limits the target signals and the jamming signal to a set level of amplitude and 
reduces the level of a jamming signal if the jammer is not tuned to the radar's 
exact frequency. 


Narrow pulse jamming - Jamming where the jammer pulse width is less than the 
radar's pulse width. Technique may be required by interleaved jamming. 
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Noise – 


1. Any unwanted disturbance within a dynamic electrical or mechanical 
system, such as undesired electromagnetic radiation, and any transmission 
channel or device. 


2. Uncontrolled random disturbances that arise in a gui 
because of various physical phenomena. 


le system 


Noise jamming - Direct (straight) AM or FM noise on a carrier frequency that has a 
highly variable bandwidth for the purpose of increasing (saturating) the radar 
receiver's noise level. 


Nuclear effects - The electromagnetic phenomena resulting from a nuclear 
explosion. The phenomena are listed as follows: 


1. Argus phenomena (trapped electrons). The trapping in the earth's magnetic 
field of electrons produced by a nuclear burst. 


2. Blackout (radio frequency interference). An effect that is the result of 
ionization produced by a nuclear explosion in or above the atmosphere. This 
ionization can cause interference (blackout) by attenuating, reflecting, cluttering, 
and scattering radar electromagnetic pulses in a high-intensity burst of 
electromagnetic radiation, predominantly in the radio frequency range of the 
spectrum. 


3. Optical phenomena. Intense radiations covering all parts of the optical 
spectrum are produced by the interactions between the atmosphere and the 
nuclear radiation and fission products resulting from a nuclear detonation. The 
resulting auroras and airglows are created as an optical background that can 
affect reconnaissance, tracking, warning and homing systems, and personnel. 


4. Transient radiation effects on electronics. Nuclear radiation impinging on 
electronic systems or components can substantially alter the operation and 


output of these systems. The word transient refers to the type of environment and 
not to the duration of the effect since the effect may be either transient or 
permanent. 


n pattern. 


Obscuration - Effects produced by masking-type jammers. Denial of either range 
or angle is achieved by submerging data interference caused by noise or noise- 
like signals. 
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Off-frequency spot jamming - A type of spot jammin h the jammer 
frequency is off the radar operating frequency but still within the radar receiver 
bandpass. 


Optical countermeasures - Applications of electronic countermeasures in the 
visible light portion of the electromagnetic spectrum. Actions taken to prevent or 
reduce an enemy's effective use of the visible spectrum. 


Oscillator - Electronic circuit or device capable of converting direct current (DC) 
но alternating current (AC) at a frequency determined by the 
capacitive constants of the oscillator. 


Over-the-horizon radar - A radar system that makes use of the i 
extend its range of detection beyond line-of-sight. Over-the-horizon radars may 
be either forward scatter or backscatter systems. 


Palmer scan - Conical scan superimposed on another type of scan pattern- 
usually a spiral pattern. 


Passive angle tracking (PAT) - A target may be tracked “passively” if that target 
emits electromagnetic radiation; i.e., jamming radio, radar signal of sufficient 
duration that a DF bearing may be obtained. The emission from the target is DF- 
ed in azimuth and/or elevation. No range information will be available unless 
cross DF techniques are used by two or more passively tracking sites. 


Passive detection and tracking - By combining azimuth data on jamming strobes 
from several stations, intersections are obtained which indicate the position of 
the jammers. The number of ghosts can be reduced by increasing the number of 
friendly stations and obtaining elevation angles of strobes when available. 


Passive electronic countermeasures - Electronic countermeasures based on the 
reflection, absorption or modification of the enemy's electromagnetic energy. 
This distinction between active and passive countermeasures is not currently 
used, but is based on the presence or absence of an electronic transmitter. 


Passive homing guidance - A system of homing guidance in which the receiver in 
the missile uses radiations only from the target. 


Peak power - Maximum power output during transmission time. Expressed in 
watts or megawatts. 


Penetration aids - Techniques and/or devices employed by aerospace systems to 
increase the probability of weapon system penetration of any enemy defense. 
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Examples are: Low altitude profiles, trajectory adjustments, reduced radar cross- 
sections of attack vehicles, improved vehicle hardness to effects of defense 
engagements, terrain avoidance radar, bomber defense missiles, decoys, chaff, 
electronic countermeasures, etc. Penetration aids are used by an offensive 
system to penetrate enemy defenses more effectively. Also called PENAIDS. 


Phase modulation - A method of impressing a message upon a carrier signal by 
causing the carrier phase to vary proportionally to the waveform. 


Phase shift keying - A method of impressing a digital signal upon a carrier signal 
by causing the carrier phase to take different values corresponding to the 
different values of the digital signal. 


Phased array radar - Radar using many antenna elements that are fed out-of- 
phase to each other. The direction of the beam can be changed as rapidly as the 
phase relationships (usually less than 20 usec). Thus, the antenna remains 
Stationary while the beam is moved electronically. The use of many antenna 
elements allows for very rapid and high directivity of the beam(s) with a large 
peak and/or average power. 


Point defense - The defense of specified geographical areas, cities, and vital 
installations. One distinguishing feature of point defense missiles is that their 
guidance information is received from radars located near the launching sites. 


Polarization - The direction of an electrical field is considered the direction of 
polarization. When a half-wave dipole antenna is horizontally oriented, the 
emitted wave is horizontally polarized. A vertical polarized wave is emitted when 
the antenna is erected vertically. 


Polarization diversity - The variation of polarization (such as horizontal, vertical, 
circular, or elliptical for radar use) either simultaneously or singularly. 


Power management - Generally classified methods to optimize all related EW 
activities and facilities-usually in reference to a coordinate, optimized EW suite. 


PPI scope - A radar display yielding range and azimuth information via an 
intensity modulated display and a circular sweep of a radial line. The radar is 
located at the center of the display. 


PRF jitter - PRF rapidly varied at a random rate so that false targets appear to 
jitter, or appear fuzzy, on the scope. An alternative to jittered PRF is to 
momentarily change the PRF. This causes the false targets to change their 
position on the scope. 
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PRF stagger - The technique of switching PRF or PRI to different values on a 
pulse-to-pulse basis such that the various intervals follow a regular pattern. This 
useful in compensating for "blind speeds" in pulsed МТ! radars. Interpulse 
tervals differ but follow a regular pattern. 


Pseudo noise - A modulation technique resulting in low signal selectability and 
decreased vulnerability to jamming. 


Pulse compression - A scheme whereby a specifically modulated, medium power 
long pulse is stretched and transmitted. The returned pulse is compressed in the 
receiver demodulation process to obtain the advantage of narrow pulse 
operation. Long pulses provide the advantage of long range detection and short 
(compressed) pulses provide the advantage of better resolution and accuracy. 
This technique uses matched filter techniques for discriminating against signals 
that do not correspond to the transmitted code. It permits an increase in average 
transmitted power (without an increase in peak power) with no loss in range 
resolution. Pulse compression is a special form of pulse coding and correlation. 


Pulse deception jamming - Any of the many false target techniques used to 
deceive a pulse radar, as opposed to obscurative noise techniques. 


Pulse discriminator - Device that responds only to a pulse that has a particular 
characteristic, such as duration or period. 


Pulse Doppler radar - A highly complex radar system that employs a very high 
pulse repetition frequency (usually 10,000 PPS or higher) to reduce “blind 
speeds” and measure the Doppler frequency shift to resolve target velocity. Pulse 
Doppler is applied principally to radar systems requiring the detection of moving 
targets in a ground clutter environment. It uses pulse modulation to achieve 
higher peak power, greater range, less susceptibility to unfriendly detection, and 
enhanced range resolution. 


Pulse duration - The time in microseconds that the radar set is transmitting RF 
energy. Generally, the greater the pulse duration, the higher the average power, 
but the poorer the range resolution. Also known as pulse width. More technically, 
it is the time interval, measured at the half-amplitude points, from the leading 
edge to the trailing edge of a pulse. 


Pulse group - In complex pulse trains, two or more pulses that are recognizably 
distinct from the others. 


Pulse interference suppression and blanking (PISAB) - An EP automatic 
interference blanking device that will blank all video signals not synchronous 
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with the radar PRF. PISAB does not require any trigger and operates on both 
normal and MTI modes. It is effective against random pulse signals. 


Pulse jitter - Random variation of interpulse interval. 


Pulse modulation (PM) - A special case of amplitude modulation in which the 
carrier wave is varied at a pulsed rate. This series of pulses is generally for 
transmitting data. The result is a short, powerful burst of electromagnetic 
radiation that can be used for measuring the distance from a radar set to a target. 


Pulse modulated jamming - Use of jamming pulses of various widths and 
repetition rates. 


Pulse position modulation - Modulation by variation of the interval that elapses 
between the pulse to be modulated in a group of pulses and a synchronizing 
pulse, usually the first pulse of the group. 


Pulse repetition frequency (PRF) - The rate at which pulses or pulse groups are 
transmitted from a radar set. Generally, PRF is the number of pulses generated 
per second and is expressed in hertz (Hz). 


Pulse repetition interval (PRI) - The interval of time between two transmitted radar 
pulses, usually expressed in microseconds. PRI is the inverse of PRF. 


Pulse recurrence time (PRT) - Time elapsing between the start of one transmitted 
pulse and the start of the next. It is the reciprocal of PRF. 


Pulse recurrence time (PRT) agility - Ability of the radar set to vary the number of 
pulses per set. 


Pulse width (PW) - See Pulse Duration. 


Pulse width discrimination (PWD) - An EP technique used to discriminate against 
received pulses that do not have the same duration as the radar transmitted 
pulse. PWD is used in eliminating the effects of pulse type interference when the 
interference pulses are not the same length as the real radar pulse. Since this 
circuit generates a blanking gate that shuts off the receiver whenever a pulse of 
improper length is sensed, loss of valid target data can result. PWD offers good 
discrimination against long-pulse jamming and jamming signals employing low 
frequency noise modulation. It affords little or no discrimination against short 
pulses and HF noise modulations. 


A-34 


Electronic Warfare Fundamentals Annex A. Glossary 


Pulse width discriminator - A device that measures the pulse length of video 
signals and passes only those pulses whose time duration tails into some 
predetermined design tolerances. A pulse width discriminator will generally 
provide some gain against barrage jamming, similar to that of a matched filter in 
the video. 


abbits" - Interference from another radar on or near the frequency of the 
receiving radar. Shows on the indicators as interference at the rate of the relative 
PRF of the interfering radar. 


Radar - From Radio Detection And Ranging. A device used to detect a distant 
target and determine and display its relative direction (azimuth) and its relative 
distance (range). 


Radar absorbent material (RAM) - Material used as a radar camouflage device to 
reduce the echo area of an object. 


Radar beacon - A receiver-transmitter combination that sends out a coded signal 
when triggered by the proper type of pulse enabling determination of range and 
bearing information by the interrogating station or aircraft. 


Radar cross section - The equivalent area intercepted by a radiated signal and, if 
scattered uniformly in all directions, produces an echo at the radar receiver equal 
to that of the target. Typical radar cross sections of aircraft vary from one to over 
1,000 square meters. The RCS of ships may exceed 10,000 square meters. 


Radar definition - The accuracy with which a radar obtains target information 
such as range, azimuth, or elevation. 


Radar homing - Homing on the source of a radar beam. 


Radar homing and warning (RHAW) - Typically consists of an airborne, wideband 
video receiver designed to intercept, identify, and display the direction to pulse- 
type emitters. 


Radar resolution - A measure of a radar's ability to separate targets that are close 
together in some aspect of range, azimuth, or elevation into individual returns. 


Radar warning receiver (RWR) - A receiver onboard an aircraft that analyzes the 
hostile radar environment and determines radar threat by type, frequency, relative 
bearing, and relative distance. The threat is displayed to the aircrew by means of 
display lights, video symbols, and aural tones. 


А-35 


Annex A. Glossary Electronic Warfare Fundamentals. 


Radio frequency (RF) - Electromagnetic energy radiated at some frequency. 


Radio frequency interference - An unintentional interfering signal capable of 
being propagated into electronic equipment, usually derived from sources 
outside the system. 


Railing — 


1. Pertains to radar pulse jamming at high recurrence rates (50 to 150 kHz). It 
results in an image on a radar indicator resembling fence railing. 


2. The name given to that pattern produced on an "A" scope by CW 
modulated with a high frequency signal. Railings appear as a series of vertical 
lines resembling target echoes along the baseline. 


Random modulation CW jamming - The use of a nonperiodic function to an AM, 
FM, or AM/FM CW carrier. The effects produced on a radar are similar to those 
produced by DINA. 


Random noise - Electromagnetic energy having no particular modulation or 
pattern. May be generated by either natural atmospheric phenomena or by 
electromagnetic radiation devices. 


Random pulse jamming - The technique by which a pulse transmission system is 
pulsed irregularly by random noise signals. 


Range - The distance from one object to another. 


Range gate - A gate voltage used to select radar echoes from a very short range 
interval. 


Range gate capture - A jamming technique using a spoofer radar transmitter to 
produce a false target echo that can make a target tracking radar move off the 
real target and follow the false one. 


Range gate pull-in (RGPI) - Same as range gate pull-off (see next text entry) 
except that the deceptive pulse is transmitted before the radar pulse is received. 
This is accomplished by digital storage of the pulse repetition period which must 
be extremely stable. 


Range gate pull-off (RGPO) - A deception technique used against pulse tracking 
rs using range gates. The jammer initially repeats the skin echo with 
ит time delay at а high power to capture the AGC circuitry. The delay is 
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progressively increased, forcing the tracking gates to be pulled away (“walked 
off") from the target echo. Frequency memory loops (FML) or transponders 
provide the variable delay. 


Range gate tracker - A radar system that tracks targets in range by measuring the 
elapsed time from the transmitted pulse to the echo return. 


Range tracking - Pulse radars measure the time difference between radar pulse 
transmission and echo reception. The range gate is positioned at a range where 
the target is expected. The receiver is blanked off except during the period where 
the range gate is positioned. Range tracking may occur at the leading edge of the 
return pulse or between ON and OFF gates. 


Recovery time (RT) - The time that a radar requires to “get ready” to receive after 
a pulse is sent out. Time is required to get ready because the high-powered pulse 
tends to fill the sensitive radar receiver with RF energy, which prevents target 
returns from being seen. A short “damping out” period occurs after the pulse 
width during which time the RF energy dissipates, allowing weak target echoes to 
once again be detected. 


Rectifier - A device (such as a vacuum tube) for converting alternating current 
(AC) into direct current (DC). 


Repeater - A receiver-transmitter combination that amplifies the received signal 
and retransmits 


Repeater jammer - Equipment used to confuse or deceive the enemy by causing 
is equipment to present false information. This is done by a system that 
intercepts and reradiates a signal on the frequency of the enemy equipment. The 
reradiated signal is modified to present erroneous data on azimuth, range, 
number of targets, etc. 


Repeater jamming - Interception and reradiation of a signal with the reradiation of 
a signal being modified to give erroneous azimuth, range, velocity, acceleration, 
or number of targets. 


Resolution - The ability of a system to distinguish between two adjacent objects 
and to display them separately. 


Resolution cell - The minimum volume in space in which a radar can discriminate 
between targets. It is determined numerically-for a conventional radar-by the 
width of the beam in angle, the pulse width in range, and the velocity gate width 
speed. 
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Response n. 
received radar frequency even in the case of radar frequency agi 


е jammer - A repeater jammer that transmits spot noise over the 
ity. 


Ringing - The undesired oscillation or triggering of an electrical device by its own 
transmitter. 


Rope - An element of chaff consisting of a long roll of metallic foil or wire that is 
designed for broad low frequency response. (See Chaff.) 


Rope chaff - Chaff that contains one or more rope elements. (See Chaff.) 


Rotating polarization - The result of a rotating feed. This should not be confused 
with circular polarization where the electric field rotates about the axis of 
propagation at the radar frequency. 


SAM - Surface-to-air missile. 


Saturating signal - In radar, a 
range of the receiving system. 


ignal of an amplitude greater than the dynamic 


Sawtooth modulated jamming - Electronic countermeasure technique when a 
high-level jamming signal is transmitted, thus causing large AGC voltages to be 
developed at the radar receiver that, in turn, causes the target return and receiver 
noise to completely disappear. 


Scan - The process of directing a beam of RF energy successively over a given 
region, or the corresponding process in reception. 


Scan interval - The time interval from the peak of one mainlobe in a scan pattern 
to the peak of the next mainlobe. 


Scan period - The time period of basic scan types (except conical and lobe 
switching) or the period of the lowest repetitive cycle of complex scan 
combinations. The of measurement is degrees/mils per second or 
seconds per cycle. 


Scan rate modulation - Modulation of the deception jamming signal with one or 
more frequencies that are related to the scan rate of the radar. 


Scan type - The path made in space by a point on the radar beam, for example, 
circular, helical, conical, spiral, or sector. 
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Search — 


1. A term applied to that phase of radar operation when the lobe, or beam of 
radiated energy, is directed in such a way to search for targets in the area. 


2. A systematic examination of space to locate and identify targets of interest. 


Sector scan - A scan in which the antenna sweeps back and forth through a 
selected angle. 


Selective identification feature (SIF) - A capability which, when added to the basic 
IFF system, provides the means to transmit, receive, and display selected coded 
replies. 


Self-protection jamming - Jamming to protect the vehicle upon which the jammer 
is deployed. 


Semiactive radar homing - Semiactive homing guidance combines principles 
from both the beam rider and the active radar homing missile. Track on the target 
is established by the Al's radar; the missile is launched when the target comes 
withi effective range. During missile flight, the Al maintains track on the 
target. Radar returns from the target are received by the missile. Guidance 
commands are generated within the missile from the radar returns. 


Sensitivity time control (STC) - Programmed variation of the gain (sensitivity) of a 
radar receiver as a function of time within each pulse repetition interval or 
observation time. STC prevents overloading of the receiver by strong echoes 
from targets or clutter at close ranges. STC reduces the gain of the radar receiver 
for detection of close-in targets. It is particularly effective in removing close-in 
clutter and strong nearby signals. STC also refers to a circuit that reduces the 
gain of the radar receiver immediately following the transmission of the radar 
pulse so that the receiver is not saturated by strong radar returns from nearby 
objects. 


Serrodyne - A method of “pulling off" the velocity gate of a Doppler radar by 
using a voltage-controlled phase shifter, usually a traveling wave tube (TWT). 
This introduces a frequency shift from zero to some maximum value, pulling the 
Doppler tracking gate away from the skin echo. The phase shift is usually 
accomplished by modulating the TWT's helix voltages. 


idelobe - Part of the beam from an antenna, other than the m; 
gain is usually less than mainlobe gain. Given that the mainlobe radiates most of 
the power at zero degrees azimuth, sidelobes inherently radiate significant power 
in the direction of +20°, 90°, and 150° relative to the mainlobe. 
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Sidelobe blanking (SLB) - A device that employs an auxiliary wide angle antenna 
and receiver to sense whether a received pulse originates in the sidelobe region 
of the main antenna and to gate it from the output signal if it does. This technique 
uses an omnidirectional antenna and compares relative signal strength between 
the omni and the radar antenna. The omnichannel (plus receiver) has slightly 
more gain than the sidelobes of the normal channel, but less gain than the main 
beam. Any signal that is greater in the omnichannel must have been received 
from a sidelobe and is blanked. This technique is effective in removing spoofed 
signals with a duty cycle up to 50° 


Sidelobe canceller (SLC) - A device that employs one or more auxiliary antennas 
and receivers to allow linear subtraction of interfering signals from the desired 
output if they are sensed to originate in the sidelobe of the main antenna. This 
technique employs the same antenna and receiver configurations of the SLB, 
except that a gain matching and canceling process takes place. Extraneous 
signals entering the sidelobes of the main antenna are canceled while the targets 
remain. This type of system exhibits cancellation roughly 20 dB against a single 
noise jammer. With multiple jammers at various azimuths, the performance of this 
device rapidly deteriorates. 


Sidelobe jamming - Jamming through a sidelobe of the receiving antenna in an 
attempt to obliterate the desired signal received through the mainlobe of the 
receiving antenna at fixed points. 


Sidelobe suppression - The suppression of that portion of the beam from a radar 
antenna other than the mainlobe. 


‘Sidewinder - A solid-propellant, air-to-air missile with nonnuclear warhead and ап 
infrared guidance system. Designated as the AIM-9 missile. 


Signal intelligence (SIGINT) - Intelligence derived from the interception of enemy 
communications and noncommunication signals. A generic term that includes 
both COMINT and ELINT. 


Signal-to-jamming ratio (S/J) - The ratio of the signal power to the jamming power 
or intentional interference at some point in the system. This ratio is often 
expressed in decibels. 


Signal-to-noise ratio (S/N) - Ratio of the power of the signal to the power of the 
noise. 


Signature - The set of parameters that describes the characteristics of a radar 
target or an RF emitter and distinguishes one emitter from another. Signature 
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parameters include the RF of the carrier, the modulation characterist 
the pulse modulation code), and the scan pattern. 


s (typically 


Sine-wave modulated jamming - Jamming signal produced by modulating a CW 
signal with one or more sine waves. 


Single beam blanking (SBB) - Used by phased array radars as an alternative 
method of Beam to Beam Correlation (BBC). It is effective, to some degree, 
against many multiple target generators and swept frequency jammers. Because 
of overlapping beamwidths, a target signal will appear in more than one beam as 
the beams are scanned past a true target. When jamming signals are transmitted 
along one beam, that beam is blanked by the radar receiver. 


Skirt jamming - Jamming that places the signal somewhat off the radar center 
frequency but within the IF skirts. The technique will degrade the tracking 
accuracy of some monopulse radars; however, good radar design makes the 
technique ineffective. 


‘Smart jamming - Selective jamming of threat radars with an optimized modulation 
signal at a correct time. Power management techniques are used to control smart 
jamming systems. 


Smith modulation - Deceptive technique that operates on the servo loop of the 
victim's radar. Two RF carriers are transmitted with a few cycles difference. 


Spiral scan - A pencil beam scan which moves around a central axis describing 
the surface of a cone in an ever-increasing cone size. 


Spot jamming - Narrow frequency band jamming concentrated against radar at a 
particular frequency. The jamming bandwidth is comparable to the radar 
bandpass. Used to deny range and sometimes angle information. 


Spread spectrum - Use of broader frequency bandwidths than normally required 
to transmit information, in order to gain advantages in interference rejection (anti- 
jam), message privacy/security, low probability of intercept (LPI), deny frequency 
resolution, multiplexing of more than one message in the same bandwidth, or 
high resolution range measurement. 


Spurious radiation - Emissions from a radio transmitter at frequencies outside its 
ion frequency. Spurious emission includes harmonic 
intermodulation products, but excludes 
emissions in the immediate vicinity of the necessary band that are a result of the 
modulation process for the transmission of information. 
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‘Spurious response — 


1. Any response, other than the desired response, of an electric transducer or 
device. 


2. Aterm used in electronic warfare to describe the undesirable signal images 
in the intercept receiver resulting from the mixing of the intercepted signal with 
harmonics of the local oscillators in the receiver. 


Staggered PRF - A technique of using тоге than one PRF to reduce the blind 
speeds associated with MTI radars. PRF switching occurs on a pulse-to-pulse 
basis. 


Stand-off jammer (SOJ) - A powerful jammer that remains at a safe range while 
g jamming coverage (masking) for the attacking elements. The Navy EA- 
an example of a SOJ aircraft. 


Stand-off jamming (SOJ) - A jamming aircraft that orbits outside the maximum 
range of the SAM threat. As the attack package penetrates, the jamming aircraft 
directs jamming against all significant radars in the area. 


Stream - Dispensing of chaff (solid/random interval/bursts). 


‘Stream chaff - Operational technique of dropping large quantities of chaff for a 
continuous period of time. This results in a “ribbon” or “stream” of returns many 
miles in length on victim radar scopes. The penetrating attack package can then 
use the resulting chaff corridor to mask their penetration. 


‘Super high frequency (SHF) - Frequencies from 3 to 30 GHz. 


Support jamming - A tactic by which aircraft carrying electronic jamming 
equipment orbit at a safe distance from the enemy threat defenses or fly escort 
with the strike force for the primary purpose of screening them from the threat 
radars. 


Suppression of enemy air defenses (SEAD) - That activity which neutralizes, 
destroys, or temporarily degrades enemy air defense systems in a specific area 
by using physical attack, deception, and/or electronic warfare. 


Surface-to-air missile (SAM) - A missile launched from a surface launcher at a 
target above the surface. 
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Sweep jammer - Electronic jammer that sweeps a narrow band of electronic 
energy over a broad bandwidth. 


‘Sweep lock-on jammer - A transmitter in which a narrowband jamming signal can 
be tuned over a broad frequency band and the signal locked on a particular 
frequency. 


Swept audio - Jamming technique usually employed against conical scan-on- 
receive-only (COSRO) radars. The received pulses are amplified and 
retransmitted by the target and amplitude modulated at a frequency close to ће 
suspected receiver antenna scan frequency. 


‘Swept jamming - An EA technique of barrage jamming in which a CW carrier or 


noise source is swept over a selected bandwidth. 


Swept-spot jamming - A jamming technique in which an oscillator is swept over a 
specific range of frequencies in the band of interest in order to be assured of 
exciting a receiver tuned to any frequency in that band. 


Synchronized-pulse jamming - The technique of attempting to insert jamming 
pulses into a receiver each time the receiver gate opens. 


Synchronous-pulsed jamming - A jamming technique that matches exactly the 
PRF of the victim's radar; then transmits multiples of the PRF. It is most effective. 
the jammer also matches the PW of the radar. Synchronous-pulsed jamming is 
easily recognized since the spacing between successive target lines is equal and 
each target line is the same in depth from the center outward. The width of the 
jammed sector is dependent upon the range of the jammer from the radar. 


Synthetic aperture radar (SAR) - A high-resolution ground mapping technique in 
which advantage is taken of the forward motion of a coherent pulsed radar to 
synthesize the equivalent of a very long sidelooking array antenna from the radar 
returns received over a period of up to several seconds or more. 


Target acquisition - The detection, identification, and location of a target in 
sufficient detail to permit the effective employment of weapons. 
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Terminal guidance — 


1. The guidance applied to a guided missile between mid-course and arrival in 
the vicinity of the target. 


2. Electronic, mechanical, visual, or other assistance given to aircraft 
facilitate arrival at, operation within or over, landing upon or departure from an air 
landing or air drop facility. 


Terminal threat - The weapon systems, generally near a target, used to directly 
engage an aircraft in order to destroy it. 


Terrain-avoidance radar - An airborne radar that provides a display of terrain 
ahead of low-flying aircraft to permit horizontal avoidance of obstacles. 


Terrain-following radar (TFR) - An airborne radar that provides a display of terrain 
ahead of low-flying aircraft to permit manual control, or signals for automatic 
control to maintain constant altitude above the ground. 


Thermal crossover - The natural phenomenon which normally occurs twice daily 
when temperature conditions are such that there is a loss of contrast between 
two adjacent objects on infrared imagery. 


Threshold - The mi 
sensor under con: 


ит value of a signal that can be detected by a system or 
leration. 


Time-of-arrival (TOA) - A method of locating a distant pulse emitter by measuring 
the difference in the time-of-arrival of its pulses at three separate locations. This 
method is also called Inverse LORAN. 


Track- 
1. A series of related contacts displayed on a plotting board. 
2. To display or record the successive positions of a moving object. 


3. To lock onto a point of radiation and obtain guidance from it. 
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4. To keep a gun properly aimed, or to cont 
istrument at a moving target. 


ously point a target4ocating 


5. The actual path of an aircraft above, or a ship on, the surface of the earth. 
The course is the path that is planned; the track is the path that is taken. 


Tracking - The coi 
space from a reference pos 
means. 


tinuous monitoring of range, velocity, or position of a target in 
п. This is accomplished via radar and/or optical 


Tracking radar - A radar that measures the range, azimuth, elevation, and/or 
velocity of the target and provides data that may be used by the fire control 
computer to determine the target path and predict its future position. 


Track-on-jam - A method of passive target tracking using the jamming signal 
emitted by the target. 


Track-while-scan (TWS) radar - Although it is not really a tracking radar in the true 
sense of the word, it does provide complete and accurate position information for 
missile guidance by using two separate beams produced by two separate 
antennas on two different frequencies. The system uses electronic computer 
techniques whereby raw data are used to track an assigned target, compute 
target velocity, and predict its future position while maintaining normal sector 
scan. 


Transceiver - A combined radio transmitter and receiver in which some circuits 
other than those of the power supply are common to both transmitter and 
receiver, and not providing for simultaneous transmission and reception. 


Transponder - A transmitter-receiver capable of accepting the electronic 
challenge of an interrogator and automatically transmitting an appropriate reply. 


Traveling wave tube (TWT) - An electron tube in which a beam of electrons 
interacts continuously with a guided electromagnetic wave to produce 


amplification (60 dB) in frequencies over several octaves without adjustment. 
TWTS are classified by: 


1. Power Output: 


Low (less than one watt) 
High (more than 10 watts) 
Intermediate (one to 40 watts) 
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2. Noise Characteristics: 
Low (less than 20 dB) 


3. Operating Mode: 
Pulse 
cw 
Dual Mode (pulse or CW) 


4. Method of Focusing: 


PPM (periodic permanent magnet) 
Solenoid (single electromagnet) 
Coupled Cavity 


led with TWT operation: 


1 Compression: Change in amplification a device provides as 
operates near saturation. 


b. Overdrive: TWT is operating beyond the point of saturation. 


c. Saturation Gain: Ratio of output power to input power when the 
device is being driven at maximum output. 


d. Serrodyne: Linear translation of the phase of a signal on the helix of 
a TWT by a linear sawtooth waveform that enables the TWT to operate 
as a single sideband frequency translator. 


е. Small Signal Gain: Ratio of output power to input power when the 
TWT is operating linearly. 


Two-signal jamming (also called straddle jamming) - Jamming whereby two 
signals are transmitted on two RF frequencies slightly separated. Effe 
against certain types of radar where receiver bandwidth is narrow enough to 
defeat noise jamming. 


Ultra high frequency (UHF) - Frequencies from 300 to 3,000 MHz. 
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Unit prefixes - Prefixes used to indicate scientific uni 


Multiple Prefix ‘Symbol 
107 tera T 
10° giga G 
105 mega M 
10 k 
10? hecto h 
10 deka da 
10" deci d 
10? centi c 
10° milli m 
10* micro н 
10° папо n 
407 pico P 
1075 femto f 
107 atto a 


Unmodulated CW jamming - The transmission of a high power carrier frequency 
that causes an overload effect to occur in the radar receiver. Used against 
bandpass radars that have a limited tuning capability. Unmodulated CW jamming 
can be identified by a blackening of the scope background (no video present) in a 
wedge-shaped sector, or by a solid brightening of a wedge or sector, normally 
exceeding one bandwidth. 


Uplink - The missile guidance signal that passes command guidance intelligence 
from the site to the missile. 


Velocity gate pull-off (VGPO) - Method of capturing the velocity gate of a Doppler 
radar and moving it away from the skin echo. Similar to the RGPO, but used 
against Doppler radar systems. The target Doppler frequency, which is amplified 
and retransmitted, is shifted in frequency to provide an apparent rate change or 
Doppler shi 


Very high frequency (VHF) - Frequencies from 30 to 300 MHz. 


Very low frequency (VLF) - Frequencies from 3 to 30 kHz. 
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Video frequency — 


1. A band of frequencies extending from approximately 100 Hz to several 
MHz. 


2. The frequency of the voltage resulting from televi 
from zero to 4 MHz ог more. 


n scanning. Range 


Warning receiver - A receiver with the primary function of warning the user that 
his unit is being illuminated by an electromagnetic signal of interest. 


Wideband constant false alarm rate receiver (WB-1) - Used against individual or 
combinations of rapidly swept FM-CW, noise, or CW jamming. This mode has 
nonlinear limiting and gives poor resolution of overlapping targets. 


Window – 


1. Strips of frequency-cut metal foil, wire, or bars that may be dropped from 
aircraft or missiles, or expelled from shells or rockets as a radar countermeasure. 
A confusion reflector. 


2. A passive radar deception or confusion device; usually consisting of some 
metallic structure, designed in size and shape to effectively reflect impinging 
signals, to simulate a true target. 


3. British name for chaff. 


Wobbulation - A periodic and usually slow variation of a parameter (such as 
frequency, amplitude, or period) about a central value. A low frequency 
modulation of a jamming carrier that appears on a radar display as a “wobbling” 
target. This effect is an undesired result of an angle deception or time-varying 
barrage technique. 


Wooden round - An ordnance round (shell missile, etc.) requiring no 
maintenance or preparation time prior to loading for firing. 
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PREFACE 


‘The fascinating science of electrostatics 
was developed mainly in the 18th century at a 
time when the technology and industry were too 
primitive to put this science to practical uses. 
‘As a result, serious research in electrostaties 
soon lost its momentum and, except for a few 
isolated efforts, was practically nonexistent 
during the entire 19th century. Only very re- 
cently practical aspects of eleetrostaties began 
to make their impact on the industry and econ- 
‘omy, and the once glamorous but long forgotten 
science has again appeared at the focal point of 
serious scientific investigations. 

А peculiar obstacle stands, however, in the 
way of many such investigations: because of the 
one and one half century of neglect of electro- 
static explorations there is a singular lack of 
easily available quantitative and qualitative in- 
formation on even the most basie electrostatic 
phenomena, techniques, and devices, Whereas 
experimental and theoretical data pertaining to 
most modern sciences are well documented and 
are easily retrievable from numerous reference 
sources, many data in the field of eleetrostaties 
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must be extraeted through thorough and labor- 
ious firsthand studies of old books and maga- 
zines, the very existence of whieh is not gener- 
ally known, and whieh are not readily available 
in any of the present-day libraries or repositor- 
ies. 

It is precisely this kind of obstacle that the 
author encountered, when several years ago he 
started his research on electrostatic motors. 
Luckily, however, the obstacle soon transformed 
itself into a highly rewarding experience of 
studying various "ancient" books and periodicals 
and searching through electrostatie inventories 
of various European and American science mu- 
seums. In the course of these studies he found 
numerous forgotten publications on electrostatic. 
motors and found that several old electrostatic 
motors can actually be seen in some of the 
museums. (It is interesting to note that the lat- 
ter motors are usually not on publie display, ap- 
parently because of a lack of adequate informa- 
tion about their purpose and mode of operation 
available to museum personnel. It is also inter- 
esting to note that certain types of electrostatic 
motors were frequently employed in various 
animated toys during the second half of the 18th 
century, and that, although some of these toys 
are shown in museums, they are usually shown 
without an explanation of what made them move 
ог how they were supposed to funetion.] 

The purpose of this book is to deseribe the 
various types of electrostatic motors reported in 
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the scientific literature between 1700 and the 
present, and to discuss in general terms their 
various design features and prineiples of opera- 
tion, The book is written for a wide circle of 
readers, and care has been taken to avoid tech- 
nical details that would be useful only to a small 
group of specialists. ‘The readers interested in 
additional selentifie and technical data on the 
various motors are referred to appropriate orig- 
inal publications cited in this book. 

‘The material is presented in several chapters, 
each chapter describing a particular class of 
motors. The sequence of the chapters corres- 
ponds to the chronological order in which the 
earliest motor belonging to each particular chap- 
ter was invented. The sequence of material in 
each chapter is normally arranged also in a 
chronological order. The last chapter describes 
some of the most recent research results on 
electrostatic motors and extrapolates these re- 
sults into the immediate future, 

"The author is grateful to his wile Valentina for 
typing the manuscript and for otherwise helping 
him to make the book ready for publication. He 
is also grateful to Dr. David К. Walker for read- 
ing the manuseript and for drawing the illustra- 

пз for the book. 
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PLATE 1 
Here is what H. B. Dailey wrote about this elec- 
trostatic motor which he and his father built in 
1880: "Whether or mot there is about the in- 
strument and ite history that which would ever 
give it a claim to any measure or serious inter- 
est, it is at least an electric motor most unique. 
A motor without magnetism, wiring, or any iron 
‘nits make up. A motor that runs by the action 
of the direct push and pull of the pure unconvert 
ed electricity itself” 


PLATE 2 


Tt was Benjamin Franklin who in 1748 construct- 
ed the first electrostatic motors. No original 
drawings or models of his motors are known to 
exist, but his first motor must have looked very 
similar to this replica designed by the author for 
the Electret Scientific Company. 


PLATE 3 


Franklin's second motor probably looked very 
much like this replica also designed by the 
author for the Electret Scientific Company. 
Whereas the first motor operated from the elec- 
tricity stored in Leyden jars, this ‘motor operat- 
ed from the electricity stored in the motor itself. 


PLATE 4 


The first corona motor was designed around 
1869 by the German physicist Poggendorjf. Pog- 
gendorff made a thorough study of the motor, 
but failed to appreciate its possibilities in the 
mistaken belief that no sources of electricity 
could supply enough power to any electric motor. 
to make it do useful work. This simplified ver- 
sion of Poggendorffs motor was built by the 
author. 


PLATE & 


The electret—a permanently electrized dielec- 
tricis essentially a product of the 20th century. 
When an electret is placed between slotted elec- 
trodes to which a voltage is applied, the electret 
experiences a force. This motor designed by the 
author utilizes the slot effect. The rotor of the 
motor is a carnauba wax electret made of two 
oppositely polarized half-disks. The motor was 
built in 1966. 


PLATE 6 


A more practical design of an electret motor in- 
corporates stationary electrets and rotating 


electrodes. The electrets can be easily with- 
drawn from the motor for servicing or replace- 
ment, The motor operates from approximately 
60 volts de, This particular motor was the first 
ever operated from atmospheric electricity. 


PLATE 7 


Та this electret motor developed in the author's 
laboratory (as were all the electret motors re- 
produced in these photographs) several thin 
‘mica electrets are used as active elements. This 
arrangement of electrets makes good use of the 
available space and allows one to construct rela- 
tively powerful electret motors. 


PLATE 8 
This “hoop” electret motor built in 1967 by D. К. 
Walker has a stationary cylindrical electret. 

The rotor is made of four pairs of bent aluminum 
plates enclosing the electret. The motor re- 
quires no commutator. The motor has been op- 
erated for several years without any servicing. 


PLATE $ 


Corona motors are probably the most promising 
electrostatic motors, This 0.1-hp modern ver- 
sion of the Poggendorff motor has a cylindrical 
‘rotor instead of a disk. The motor operates from 
а 6000-volt power supply as well as from an 
earth field antenna, 


PLATE 10 


‘The operation of electrostatic motors from an- 
tennas can be demonstrated with this lecture- 
тоот apparatus. The Van de Graaff generator. 
produces electric charges in the air. The sharp- 
point antenna collects the charges from the air 
and delivers them to one terminal of an electro- 
static motor whose other terminal is grounded. 


PLATE 11 


The author and D. K. Walker attempt to operate 
an electret motor from a 20-foot pole antenna in 
front of the Physics Building of the West 
Virginia University. The tall building screened 
the atmospheric field, and the motor did not run, 
although it operated very well from the same 
antenna in the nearby unobstructed parking lot. 


PLATE 12 


The author operates electrostatic motors by 
means of an airborne antenna. 
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WHAT ARE 
ELECTROSTATIC 
MOTORS? 


Conventional electrie motors create 
 mechanieal motion as a result of magnetic forces 
acting upon eleetrie eurrents. These motors are 
properly called electromagnetie motors. There 
is, however, another type of electric motor, in 
which the motion is ereated as a result of elee- 
trie, or "electrostatic", forces acting between 
electric charges. Motors of this type are ealled 
electrostatic motors. 

Itis interesting to note that in nature the elec- 
trostatie forces are much stronger than the mag- 
netic ones. There are many ways in which this 
ean be demonstrated. For example, although a 
considerable effort may be needed to separate a 
magnet from an object attracted by it, a much 
greater effort is needed to break the magnets 
this is because the magnet and the object are 
held together by magnetic forces, while the mol- 
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ecules of matter in the magnet (as well as in 
any other body) are held together by electro- 
statie forces. 

Why, then, do we not use the electrostatic 
oreos in our eleetrie devices, and in motors in 
particular, at least on as wide a scale as we use 
the “inferior” magnetic forees? There are two 
main reasons for that. First, it is diffieult to 
establish appreciable concentrations of electric 
charges without causing an eleetrie breakdown 
in the medium surrounding or supporting the 
charges (although with modern insulating 
materials and techniques this difficulty becomes 
progressively less serious). Second, powerful 
electrostatic devices require voltages of many 
kilovolts for their operation, and until recently 
such voltages eould not be produced convenient- 
ly and economically. 

Motors of great power, however, are not the 
only ones needed. Equally important are low- 
power motors capable of performing various 
special tasks. In this respect electrostatic 
motors may eompete successfully with their 
electromagnetic cousins even now. 

Although electrostatic motors are not yet 

widely known or used, they already hold at least 
five very impressive records as compared with 
the electromagnetic motors: 
1. The first electric motor ever invented was an 
electrostatic one. It was built about 100 years 
before the first electromagnetic motor was con- 
ceived. 
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2. The electric motor that operated without in 
terruption longer than any other electrie motor 
was an electrostatic one. This was a pendulum- 
type motor, known as the "eleetrie perpetuum. 
mobile", installed at the University of Insbruck, 
Austria, in 1823. Since then it operated contin- 
‘ously at least until 1909, powered by a Zamboni 
pile (an early high-voltage battery). 

3. Electrostatic motors have been operated from 
voltages in excess of 10° volts, which is much 
higher than the voltages suitable for operating 
electromagnetic motors. 

4, Electrostatic motors have been operated by 
using currents smaller than 10 “amp, which is 
much less than the currents needed to operate 
electromagnetic motors. 

5. The first electric motor that operated directly 
from the atmospheric electricity was an electro- 
statie motor. None of the presently available 
electromagnetic motors сап operate directly 
from this source. 

Even this short list reflecting some of the 
more obvious peculiarities of electrostatic 
motors shows quite clearly that electrostatic 
motors possess a number of unique properties. 
These properties undoubtedly will make 
electrostatic motors increasingly more impor- 
tant for the science, engineering, and technology 
of the future, 

Many different types and designs of electro- 
static motors are possible. It is customary to 
classify electrostatie motors in accordance with 
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some prominent feature of their mode of opera- 
tion or some prominent feature of their design. 
Thus, in reference to the techniques used for de- 
livering eleetrie charges to the active part of a 
motor one speaks of contact motors, spark 
motors, corona motors, induction motors, and 
electret motors. In reference to the medium in 
which the active part of a motor is located one 
speaks of liquid- or gas-immersed motors. In ref- 
erence to the material and design of the active. 
part of a motor one speaks of dielectric motors 
(the active part is made mainly of dielectrie ma- 
terial) and condueting-plate, or capacitor, 
‘motors (the active part is made mainly of metal 
and resembles 2 variable eapacitor). Finally, in 
reference to the rate of rotation of a motor rela- 
tive to the period of the applied voltage (for ac 
operated motors) one speaks of synchronous 
motors and asynchronous motors. 

This classification of electrostatic motors does 
not make it possible, however, to specify unique- 
ly each individual motor. Also, two or more dif- 
ferent operation modes are usually possible for 
most electrostatie motors (for example, certain 
motors ean be operated at will as contact, spark, 
or eorona motors). Therefore an assignment of a 
particular motor to one or another of the above 
types or categories is frequently more or less 
arbitrary. This applies, of course, also to the 
present book, where certain motors described in 
the chapters that follow could be equally well 
discussed under different chapter headings, and 
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where the inclusion of certain motors in a par- 
ticular chapter was occasionally dictated by the 
fact that such an inclusion resulted in a more co- 
herent development of the subject matter. 
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ELECTRIC 
PENDULUM MOTORS; 
CONTACT MOTORS 


If "electrie motor" is understood to be a 
device converting electric energy into a contin- 
uous mechanical motion, then the first. two elec- 
tric motors were invented in the early 1740's by 
Andrew Gordon, а Scottish Benedictine monk 
and professor of philosophy at Erfurt, Ger- 
many.! Gordon's first motor was a device 
known as the "eleetrie bells” (his second motor 
will be deseribed in the next chapter). The de- 
vice and its operation were as follows. A metal- 
lie clapper (pendulum) was suspended by a silk 
thread between two oppositely charged bells 
(Fig. 1). From an initial contact with one of the 
bells the clapper acquired a charge of the same 
polarity as that of the bell. Due to repulsion of 
like charges and attraction of opposite charges 
the clapper was then repelled by this bell and at- 
tracted by the second bell. As the clapper 
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struck the second bell, it gave off its initial 
charge and acquired a charge of the same polari- 
ty as that of the second bell, Then the clapper 
was repelled by the latter and attracted by the 
first bell, which it struck again, and so on. 

Numerous variations of Gordon's bells have 
been described by later authors, mostly as 
devices for lecture-room demonstrations of elec- 
trostatie forces. Such devices are widely used 
for this purpose even now. 

An ingenious application of Gordon's bells was 
made by Benjamin Franklin in 1752. He connect- 
ed the bells to an insulated lightning rod аз a 
warning device “to give notice when the rod 
should be electrified”. (It appears that at that. 
time neither Franklin nor any other scientist 
suspected how dangerous this "warning" device 
could be. The extreme danger of experiments 
with insulated lightning rods beeame clear a year 
later, when in 1753 the Russian physieist Gearge 
Wilhelm Richmann was killed by lightning that 
entered his laboratory through such a rod, as he 
approached it in order to measure its electrifica- 
tion with a specially constructed electrometer.) 

In a later modification of Gordon's invention 
one of the two bells was mounted on а Leyden 
jar (Fig. 2); the bells would then ring for as long 
as there was enough electric energy stored in 
the jar to move the elapper. (Franklin described 
the operation of an eleetrie pendulum powered 
by a Leyden jar in 1747; see Ref. 2, p. 189.) 

Sometimes Gordon's bells were made as a set 


FIGURE 1 


The so-called “electric bells” constituted the first 
device that converted electrical energy into a 
continuous mechanical motion. They were in- 
vented in about 1742 by Andrew Gordon, a pro- 
fessor of philosophy at Erfurt, Germany. 


FIGURE 2 

Ina later modification of Gordon's invention one 
of the two bells was mounted on a Leyden jar. 
The bells would then ring for as long as there 
was enough electrical energy stored in the jar to 
move the clapper. 
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FIGURE 3 


Sometimes Gordon's bells were made as a set of 
three bells and two clappers, all suspended from 
а horizontal bar, the central bell being insulated 
from the bar and grounded by means of a light 
chain. 


FIGURE 4 


Another modification of Gordon's bells was a set 
of bell chimes arranged on а wooden base in a 
circular formation around the central bell A 
separate clapper was then present for each of 
the outside bells, 
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FIGURE 5 

The electrical and mechanical principle of Gor- 
don's invention could be used not only for ring- 
ing bells but for creating a mechanical motion in 
general. In this “electric swing" this principle 
was used to operate an animated toy. 


FIGURE 6 
Various eleetrostatieally operated toys were in- 
vented in the 18h and 19th centuries. This 
"electric seesaw” was basically a conducting bar 
oscillating about a horizontal axis on the same 
principle as the clapper of Gordon's bells. 
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of three bells and two clappers, all suspended 
from а horizontal bar, the central bell being in- 
sulated from the bar and grounded by means of a 
light chain (Fig. 3). Another modification of Gor- 
don’s bells was a set of bell chimes arranged in a 
cireular formation around the central bell (Fig. 
4); a separate clapper was then present for each 
of the outside bells, each clapper moving be- 
tween one of the latter and the central bell (the 
central bell was usually grounded, the outside 
bells were connected to an electrostatic genera- 
tor). 

The eleetrieal and mechanical prineiple of Gor- 
don'sinvention could be used, of course, not only 
lor ringing bells but also for a variety of other 
purposes. In particular, this principle was later 
used in two electrically operated toys: the "elec- 
trie swing" and the "olectrie seesaw”, which util- 
ized, respectively, an insulated pendulum made 
as а swing (Fig. 5) and an insulated conducting 
swing bar capable of oscillating about a 
horizontal axis (Fig. 6.34 

Except for Franklin's bells, all of the above de- 
vices were designed for operation from ав 
electrostatic generator or from Leyden jars 
charged by such a generator. However, in 1806 
a high-voltage chemical battery ("dry pile”, later 
known as the “Zamboni pile") was invented by 
Georg Behrens, and in 1810 this pile was adapt- 
ed by Giuseppe Zamboni to operate primitive 
electrostatic motors. Inasmuch as a Zamboni 
pile could remain active for many years, the 
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little motors that operated from it were known 
as the "electric perpetuum mobile”. Ап ex- 
ample of such a perpetuum mobile is shown in 
Fig. 7 (see Chapter 4 for another design). The 
apparatus consisted of a light rigid insulated 
pendulum, pivoted just above the center of 
gravity, with a light conducting ring at the top. 
The ring was located between the two knobs of a 
Zamboni pile, When the ring contacted one of 
the knobs, it acquired a charge from the knob 
and was repelled from this knob and attracted to 
the second knob, and so on, just like the clapper 
in Gordon's bells. One such perpetuum mobile 
is reported to have operated without interrup- 
tion for at least 86 years. ® 

The most sophisticated device derivable from 
Gordon's electric bells was probably the recipro- 
cating electrostatic motor (Fig. 8 and Plate 1) 
built in 1880 by Howard B. Dailey and Elijah M. 
Dailey? The motor, which is now at the Museum 
of History and Technology of the Smithsonian 
Institution, was described by one of its builders 
as follows: 

"This machine operates by the direet action of 
statie electric attractions and repulsions. It is 
constructed entirely of fine wood, glass and hard 
rubber, there being no magnetic materials used. 
The flywheel is of laminated, soft wood and runs 
їп journal bearings of very small diameter. The 
moving balls, mounted on the walking beam of 
vuleanite, are made of wood, hollowed out so 
that the walls are about 2 millimeters thick. 
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FIGURE 7 

This electric pendulum operated from a Zamboni 
pile, ап early high-voltage battery. Since the 
pile remained active for years, the pendulum 
‘was known as an “electric perpetuum mobile”. 


FIGURE 8 
The most sophisticated device derivable from 
Gordon's bells was probably this reciprocating 
electrostatic motor built in 1880 by Н. B. Dailey 
and E. M. Dailey. 
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They are covered with aluminum foil for static 
conductivity. The stationary balls are of solid 
wood. 

“To operate the engine the stationary balls 
are charged with electricity from a statie elec- 
trie generator, such as a Holtz machine, the up- 
per balls being connected through the brass ball 
to one pole of the machine while the lower 
stationary balls are conneeted through the bind- 
ing post on the bed frame to the opposite pole of 
the machine. Under proper conditions, when 
charged, the engine will make about 375 revolu- 
tions per minute. 

“The walnut base upon which the engine is 
mounted is 14" long, 4" wide and 1%" thick. The 
movable balls are about 1/2" in diameter; the 
upper stationary balls are 1%"in diameter; and 
the lower stationary balls, 142°, The four glass 
rods, mounted vertically, are about 6" high and 
spaced 6” apart along the bed. Тһе diameter of 
the flywheel is 5%”. It is gilded and has small 
wire spokes. The connecting rod is 7" in 
length."* 

‘The electric principle of Gordon's bells could 
be used also for producing а continuous unidir- 
ectional motion. A fascinating device of this 
type was the “electric racing ball”, or the "elee- 
trie planetarium”, an excellent description of 


"Tbe author is grateful to Mr. Elliot N. Sivowiteh, Smith- 
ошап Institution Museum Specialist, for kindly providing 
this description and the photograph of Dailey's motor. 
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FIGURE 9 


The electric principle of Gordon's bells could be 
"used also for producing a continuous unidiree- 
tional motion. This “electric racing ball” was 
propelled along a conducting hoop by the same 
‘mechanism that moved the clapper in Gordon's 
bells. 
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which has been provided by M. Guyot.® The 
apparatus consisted of an insulated horizontal 
conducting hoop positioned above a eondueting 
disk having a vertieal rim concentrie with the 
hoop (Fig. 9). The arrangement constituted а 
track for a light sphere of glass placed on the 
disk between the hoop and the rim. When the 
hoop and the disk were connected to an electro- 
statie generator, the sphere ran along this track 
due to attraction and repulsion exerted by the 
hoop and the disk upon the points of the sphere. 
that aequired charges from contact with the disk 
and the hoop (the rolling of the sphere usually 
had to be initiated with a light push by hand, but 
once the sphere had started to run, it continued 
running for as long as the electrostatic genera- 
tor was in operation). 

Since the moving elements in the above de- 
scribed motors were charged by contact, the 
motors may be classified as “contact motors”. 
‘This method of charging, however, is neither the 
only possible nor the most expedient one. 
‘Therefore contact motors will probably always 
be subordinate to most of the motors described. 
in the following chapters. In this eonneetion it 
may be useful to note that, upon a closer examin- 
ation of the operation of Gordon's bells and other 
similar devices, one recognizes that the charging 
of the moving elements in these devices usually 
occurs by means of a spark that jumps from a 
stationary electrode (bell) to a moving element 
(clapper) as soon as the latter comes close 
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enough to the former, Thus the actual physical 
contact between the moving and stationary com- 
ponents in these devices is not at all necessary 
for their operation. In faet, such а contact is 
harmful insofar as it results in energy losses 
from impact and frietion. 
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ELECTRIC WIND 
MOTORS 


As already mentioned in the preceding 
chapter, Andrew Gordon invented two electric 
motors. His second motor was the “electric 
fly", also known as the “eleetrie whirl", 
“electric pinwheel”, or "eleetrie reaction wheel" 
(Fig. 10). The eleetrie fly consisted of one or 
more light metal arms with sharp-point ends 
bent at right angles to each arm and in the same 
circumferentia] direction. The fly was pivoted at 
its center on an insulated needle. When the 
needle was connected to an eleetrostatie gen- 
erator, a corona discharge* took place from the 
sharp points of the fly. The air near these points 
became charged with charges of the same polar- 


jarona discharge is a spontaneous electric conduction in a 
gas (air) originating from sharp conducting bodies whose olee 
rostatie potential relative to the ground is 3000 volts or high. 
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ity as that of the Пу and was then repelled from 
the points due to repulsion of like charges (the 
resulting motion of the air is known as the “elee- 
trie wind"). Similarly, the points themselves 
were repelled from the charges in the air, and 
the fly rotated therefore in the opposite sense to 
that in which the points were directed. 

Also the clectrie fly was used for ringing bells 
or chimes. This was accomplished by suspend 
ing from the fly a clapper, which, as the fly ro- 
tated, struck in turn several bells positioned in a 
circular formation underneath the fly (Fig. 11).3 

In 1760, Hamilton, professor of philosophy at 
Dublin, suggested to use a similar deviee as an 
electrometer. In this electrometer small 
weights were suspended from the fly. As the fly 
turned, the weights were deflected irom the ver- 
tical direction by centrifugal forces. This de. 
fection was a measure of the fly's speed and, 
henee, of the strength of the souree to which the 
fly was connected. А more sophisticated 
electrometer utilizing the electric fly was de- 
seribed by Jakob Langenbucher, a silversmith 
at Augsburg, Germany, who spent a large part 
of his time and fortune on improving electro- 
statie generators and studying electrostatic 
phenomena. In this electrometer the fly was 
mounted on а thin vertical eylinder. A fine 
string was fastened to the eylinder. The string 
passed over a small pulley and had a light pan 
attached’ to its free end. A small weight was 
placed on the pan. As the fly turned, the string 


FIGURE 10 


Andrew Gordon invented two electric motors. 
His second motor was the so-called "electric Лу". 


FIGURE 11 


Also the electric fly was used for ringing bells 
‘with the aid of a clapper suspended from it. 
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wound itself on the cylinder lifting the pan and 
the weight. The maximum weight that could be 
lifted by this eleetrometer was a measure of the 
strength of the source from which the fly was 
operated. 

‘The principle of the eleetrie fly was later used 
to operate an orrery depieting the orbital mo. 
tions of the Sun, the Moon, and the Earth (Fig. 
12).8 In such an orrery, also known as the "elec- 
trical tellurium”, the longer bent arm carried а 
large sphere at one end, while at the other end it 
carried a similar but smaller bent arm, each end 
of whieh also carried а small sphere. The three 
spheres represented the Sun, the Moon, and the 
Earth. The arms were pivoted on sharp points, 
and each arm had a perpendicular sharp point in 
the horizontal plane. When the instrument. was 
connected to an electrostatic generator, the two 
systems rotated about their points of support, 
the smaller system, being lighter, rotated more 
rapidly than the larger one. ‘The relative masses 
of the spheres were adjusted to make the 
Earth-Moon system rotate twelve times for 
every single rotation of the Sun. 

An interesting variation of the electric Пу was 
constructed in 1761 by Ebenezer Kinnersley, a 
Philadelphia school teacher and close friend of 
Benjamin Franklin. Kinnersley called his device 
the “electrical horse-race”,? This was а cross 
formed by two pieces of wood of equal length 
(probably about 18 inches long) supported hori- 
zontally on a central pin. A light figure of horse 


FIGURE 12 
‘The principle of the electric fly was later used to 
operate an orrery depicting the orbital motions 
of the Sun, the Moon, and the Earth. The 
masses of the spheres were adjusted to make 
the Earth-Moon system rotate twelve times for 
every single rotation of the Sun. 


FIGURE 18 


An interesting variation of the electric fly was 
constructed in 1761 by Ebenezer Kinnersley, a. 
friend of Benjamin Franklin. Kinnersley called 
his device the “electrical horse-race”. The elec- 
trical horse-race was a popular toy in the latter. 
part of the 18th century. 
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with his rider was placed upon each extremity of 
the éross. The motion was produced by corona 
discharge from the spurs of the riders (Fig. 13) 
The electrical horse-race was a popular toy in 
the latter part of the 18th century. Interesting 
descriptions of this toy have been provided by 
Langenbucher (Ref. 5, p. 206 and Plate 8), and 
by Guyot. 

‘To show more convincingly that the electrie 
Пу converted electrical energy into mechanical 
energy, electric flies were placed on horizontal 
axes and were arranged to lift small weights 
(Fig. 14) or to climb inclined rails (Fig. 15).° 

Operation of the electric fly in liquids was i 
vestigated by Aimé. A historical account of 
electric fly studies was presented by Tomlin- 
son. The mechanism of the fly was discussed 
at some length by Mascart.!2 А quantitative 
study of the forces acting upon the electric fly 
was performed by Kampter.’* 

А more efficient modification of the electric fly 
was proposed in 1887 by BichaL. Bichat's elec- 
trie “tourniquet” consisted of a light vertical 
frame capable of turning about a vertical axis 
and supporting two thin vertical wires produc- 
ing a corona discharge along their entire length. 
The vertical sides of the frame acted as 
“spoilers” preventing a corona discharge from 
the “back side” of the wires. A simple motor 
based on Biehat's device is shown in Fig. 16. 

Inrecent years the principle of the electric fly 
(reaction force experienced by a sharp point as a 


FIGURE 14 


Electric fly converted electrical energy into 
mechanical energy and could lift small weights. 


FIGURE 15 


Electric fly developed enough mechanical 
energy for climbing inclined rails. 
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FIGURE 16 
A more efficient modification of the electric fly 
was proposed in 1887 by Bichat, who called his 
device the “electric tourniquet”. 
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result of a corona discharge from it) has been 
suggested for a flying machine (“corona-kraft 
levitation")$ The lift realizable from sueh a 
machine does not, however, appear to be of prac- 
tieal signifieanee. 16 

Closely related to the electric fly were the 
“electric wind wheels" and the “electric wind 
turbines”. Like the electrie fly, they were 
invented in the 1740's and utilized a corona dis- 
charge from sharp points for their operation. 
Benjamin Franklin studied these devices in 1747 
(he first learned of them from his friend Philip 
Syng). According to Franklin (Ref. 7, p. 184) 
they were “light windmill-wheels made of stiff 
paper vanes; also... little wheels, of the same 
matter, but formed like water-wheels”. Their 
probable appearance was as shown in Figs. 17 
and 18. Later versions of these devices have 
been deseribed by Guyot (Ref. 8, pp. 274, 275 
and Plate 27), by Langenbucher (Ref. 5, pp. 75, 
76 and Plate 3), by Gale, and by Neubur- 
ger.18 

А delightful eleetrie toy using the eleetrie 
wind for its propulsion was made by W. R. King, 
an associate of James Wimshurst (the designer 
of the electrostatic machine carrying his name). 
This toy, which may be called an “electrical rab- 
bit hunt", now at the Science Museum in 
London, is shown in a simplified form in Fig. 19. 
It consists of a small electric wind turbine 
mounted on a vertical shaft carrying five light 
metal arms on its upper end; the arms support. 


FIGURE 17 


Closely related to Gordon's electric fly was the 
“electric wind wheel”. Like the electric fly, it 
was invented in the 1740's and utilized a corona 
discharge from two sharp points for its opera- 
tion. 
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FIGURE 18 


Benjamin Franklin studied this “electric wind 
turbine” in 1747. He concluded that its action 
depended not as much on the electric wind as on. 
the forces between the charges present on its 
‘moving and stationary parts. 


FIGURE 19 
A delightful electric toy utilizing the electric 
‘wind for its propulsion was made by E. R. King, 
ап associate of James Wimshurst. This toy, 
‘which may be called an "electrical rabbit hunt”, 
is now at the Science Museum in London. 
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figurines of a rabbit, three dogs, and а horse- 
man, who chase each other in a beautiful little 
garden, as the arms turn powered by the turbine 
below. 

In studying the electric wind motors, Benja- 
min Franklin concluded that their action 
depended not as much on the electric wind as 
such, but on the repulsion and attraction of elec- 
trie charges present on the moving and station- 
ary parts of the motors (Ref. 7, p. 184). Itis very 
probable that this conelusion led him to the in- 
vention of his big eleetrie motors, the famous 
“electrical wheels", which are deseribed in the 
next chapter. 
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| FRANKLIN'S SPARK 
MOTORS AND 
THEIR DESCENDANTS 


1f one defines the "eleetrie motor" as a 
machine capable of converting substantial 
amounts of electrical energy into mechanieal 
energy, then it was Benjamin Franklin who in- 
vented the electric motor, for he was the first 
person to design and to construet a machine 
capable of accomplishing such a conversion 

Franklin built two electrie motors, whieh he 
called “electrical wheels". He described them in 
a letter to Peter Collinson, Fellow of the Royal 
Society of London, written in Philadelphia in 
17481 

His first motor was a big machine, about 40 
inches in diameter. The main part of this motor 
was a wooden disk mounted horizontally on a 
vertical wooden axle and carrying 30 glass 
spokes with brass thimbles on their ends (Fig. 20 
and Plate2). The axle turned on a sharp point of 


30 


FIGURE 20 


Franklin's first “electrical wheel" was the earli- 
est device converting substantial amounts of 
electrical energy into mechanical energy. 


FIGURE 21 


Franklin's second “electrical wheel” was more 
efficient than the first. It was powered by the 
electric charge stored in its capacitor-rotor. 
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iron fixed in its lower end and was kept in the 
vertical position by a strong wire mounted in its 
upper end and passing through а small hole in a 
thin stationary brass plate. Two oppositely 
charged Leyden jars (bottles) were placed in 
close proximity to the thimbles on the spokes, so 
that when the wheel turned, the thimbles bare- 
ly missed the knobs of the jars. 

As the thimbles moved past the Leyden jars, a 
spark jumped between a jar knob and the 
passing thimble, charging the latter with a 
charge of the same polarity as that of the knob. 
‘Therefore each knob attracted the oncoming 
thimbles (“opposite eharges attract") and 
repelled the departing thimbles ("like charges 
repel"), eausing the motor to turn. The motor, 
being perfectly symmetrie, could turn in either 
direction, and usually required a starting push 
by hand to initiate the charging of the thimbles. 

Here is how Franklin himself described the 
operation of his motors! 

“If now the wire of a bottle, electrified in the 
common way, be brought near the cireumfer- 
ence of this wheel, it will attract the nearest 
thimble, and so put the wheel in motion; that 
thimble, in passing by, receives a spark, and 
thereby being electrified, is repelled, and so 
driven forwards; while a second being attraeted, 
approaches the wire, receives a spark, and is 
driven after the first, and so on till the wheel has 
gone once round, when the thimbles before 
electrified approaching the wire, instead of 
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being attracted as they were at first, are repel- 
led, and the motion presently ecases. But if an- 
other bottle, which had been charged through 
the coating (e.i. charged oppositely to the first, 
O. J.), be placed near the same wheel, its wire 
will attract the thimble repelled by the first, and 
thereby double the force that carries the wheel 
round; and, not only taking out the fire (clectric 
charge, О. J.) that had been communicated to 
the thimbles by the first bottle, but even rob- 
bing them of their natural quantity, instead of 
being repelled when they come again towards 
the first bottle, they are more strongly attract- 
ed, so that the wheel mends its pace, Ш it goes 
with a great rapidity, twelve or fifteen rounds in 
a minute, and with such strength, as that the 
weight of one hundred Spanish dollars, with 
which we once loaded it, did not seem in the 
least to retard its motion". 

Franklin was not quite pleased with this 
motor, however, because it required "a foreign 
force, to wit, that of the bottles" for its opera- 
tion. He constructed therefore a second, "sell 
moving", motor, which itself contained the elee- 
trical energy to be converted into the mechani. 
cal motion. 

The second motor was made as follows (Fig. 
21 and Plate 3). A disk of window glass, 17 
inches in diameter, was gilded on each side, 
except for narrow areas next to the edge. Sever- 
al lead spheres (bullets) were fixed to the edge 
of the disk and were connected in alternation to 
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the two gold layers. The disk was mounted on а 
vertical axle consisting of two pieces of strong 
wire, each about 9 inches long; the upper wire 
being in contact with the top layer of gold, the 
lower wire being in contact with the bottom 
layer. ‘The lower wire terminated in a sharp 
point resting on a piece of brass cemented within 
а glass salt-cellar. The upper wire passed 
through a hole in a thin brass plate cemented on 
а long strong piece of glass. This wire carried а 
small ball on its upper end for preventing a 
corona discharge from it. Several glass pillars 
with thimbles on their tops were positioned in а 
circle around the disk, so that the spheres on the 
edge of the disk barely missed the thimbles 
when the disk was in motion. The motor was 
powered by electricity stored in the disk itself, 
which, due to the two layers of gold, constituted 
а eapacitor eapable of storing an appreciable 
quantity of charge (to charge the rotor, the two 
layers of gold were temporarily connected to an 
electrostatie friction generator). 

‘The motor operated on the same principle as 
Franklin's first motor, except that now the 
thimbles were stationary and received positive 
or negative charges from the passing spheres, 
rather than the other way around. As in the 
first motor, the rotation persisted as long as 
there was enough charge stored in the capacitor 
(rotor) to produce sparks between the spheres 
and the thimbles. 

Franklin reported that his second motor 
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(which was more powerful than the first one) 
could make 50 turns in a minute and could run 
for up to 30 minutes on a single charging of the 
rotor.! Experiments with replicas of Franklin's 
motors performed by the author indicate that 
the original motors developed a power of the 
order of 0.1 watt? which was a very impres- 
sive achievement for that very early period in 
the history of electric science. 

Several authors have described simplified 
versions of Franklin's motors.*° Miniature 
Franklin-type motors have been constructed and 
described by A. D. Moore? (Fig. 22). One such 
motor consists of a Plexiglas disk about 4 inches 
in diameter with small conducting balls embed- 
ded in the rim. The disk turns on a horizontal 
axis supported by a base behind the disk. ‘The 
motor runs when placed between two conduet- 
ors connected to an electrostatic generator. To 
make the motor selstarting and one-way 
running, the conductors may be provided with 
short auxiliary rods tangential to the disk; since 
the rods dispatch sparks predominantly in the 
direction of their free ends, the disk also turns in 
this direction. Another little motor of the same 
type designed by Moore is shown in Fig. 23. 

‘An obvious improvement of Franklin's motors 
would be to use a cylindrical rotor with elec- 
trodes in the shape of long strips. Such elee- 
trodes would aceept more charge than thimbles 
or spheres, and the power of the motor would be 
inereased considerably. Motors of this type 
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FIGURE 22 
Several authors have described simplified ver- 
sions of Franklin's motors. One such motor con- 
sists of a Plexiglas disk about 4 inches in di- 
‘ameter with small conducting balls embedded in 
the vim. The disk turns on a horizontal aris sup- 
ported by a base behind the disk. 


FIGURE 23 


This inexpensive miniature Franklin-type motor 
of recent design can be used for lecture-room 
demonstrations of electrostatic forces. The 
rotor disk can be made from cardboard, wood, or 
plastic. For the rotor electrodes one can use 
thumbtacks or small aluminum foil disks. 
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have indeed been constructed. Here is a 
description of a “bell jar” motor taken from a 
book published in 1847 (Fig. 24): 

“On a pivot, a, suspend a bell jar having four 
pieces of tinfoil pasted оп its sides, b, c, d; 
connect the jar, by means of the insulated wire, 
y with the prime conductor (high-voltage 
terminal of an electrostatic frietion generator, О. 
1.) so that the pieces of tinfoil may receive 
sparks. On the opposite side arrange а 
conductor, т, in connection with the ground by а 
chain, On putting the machine into activity, the 
jar will commence rotating on its pivot."7 

Small motors closely related to both Frank- 
lin's first motor and to pendulum motors were 
used in the rotary-type "perpetuum mobile" (see 
Chapter 2) operated from a Zamboni pile. The 
main part of these motors (Fig. 25) was a light 
insulated arm pivoted on a sharp point and 
carrying a piece of tinsel on each end. The tin- 
sels could just touch the knobs of the pile when 
the arm was moving on its pivot. The device 
functioned in the same manner as Franklin's 
first motor, the two tinsels corresponding to the 
thimbles of the latter. 

An analogous design has recently been de- 
scribed as a “millifleapower motor" operating 
from a nuclear battery. In this motor a light 
aluminum vane with pointed ends (Fig. 26) bent. 
so as to form an inverted V is mounted at its 
midpoint on the tip of a sharp needle protruding 
from the positive terminal of the battery. As the 


FIGURE 2% 


This "bell jar” Franklin-type motor had a cylin- 
drical rotor with tinfoil electrodes in the shape of 
long strips. 
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FIGURE 25 


was used as а rotary-type "per- 
operating from а Zamboni pile. 
Such motors turned for years without stopping. 
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| FIGURE 26 

Am analogous design has recently been de- 
scribed as а ‘millifleapower motor” operating 
from a nuclear battery, 
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vane turns, its ends come close to two spheres 
connected with the ground through a high resis- 
tance and become attracted by them. A dis- 
charge Irom the ends of the vane charges the 
two spheres, and the spheres then repel the 
ends of the vane. During the time it takes the 
vane to complete one half of its revolution, the 
charges of the spheres leak off to the ground, so 
that the spheres can again attract the ends of 
the vane, accept new charges from them, and 
then again repel therm. The motor is expected to 
run for many years. 

An interesting motor derivable from Frank- 
lin's first motor and from pendulum motors was 
suggested for operation from an eleetrophor- 
us. The main part of this motor (Fig. 27) was a 
light conducting ring supported in a vertical 
plane on an insulated needle. In front of the ring 
there were two insulated spheres, which were so 
positioned that the ring just missed them as it 
turned on its needle. The spheres were either 
charged oppositely by the eleetrophorus, or only 
one sphere was charged, in which case the sec: 
ond sphere was grounded. The device operated 
on the same principle as Franklin’s first motor. 

Of all the motors discussed above, Franklin's 
original motors and the bell jar motor were the 
most powerful ones. One ean make such motors 
even more powerful by increasing the number of 
moving and stationary electrodes. But this сап 
be done only up to a limit, because if the elec- 
trodes are too close to one another, sparks will 


FIGURE 27 


This motor derivable from Franklin's first motor 
‘and from pendulum motors was suggested for 
operation from an electrophorus. 
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jump all around from one electrode to the next, 
thus short-cireuiting the motor. "The motor will 
then not work at all, unless the operating volt- 
age is lowered. But by lowering the voltage one 
also lowers the power, so that the gain obtained 
by inereasing the number of electrodes beeomes 
offset by the decrease in the operating voltage. 
Franklin type motors have therefore an inherent. 
limitation in their power characteristics, and the 
fact that they depend for their operation on the 
presence of many metallic electrodes is one of 
their disadvantages. 

Since in Franklin's motors and in other motors 
described in this chapter the rotor is charged by 
means of electric sparks, these motors may be 
classified as “spark motors". Toward the end of 
the 19th century a way was found to construct 
electrostatic motors based on the same mechan- 
ism of attraetion and repulsion between elect 
charges as in Franklin's motors, but with rotors 
(or stators) charged more efficiently than it is 
possible to do by means of the sparks. These 
motors are described in the next chapter. 
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CORONA MOTORS 
AND MOTORS 
SIMILAR TO THEM 


In 1867, W. Holtz, the inventor of the 
electrostatic “influence” machine (generator) 
carrying his name, discovered that this machine 
could function as а motor when powered by 
another similar machine.! In order to study this 
effect in some detail, the famous German phys- 
icist J. C. Poggendorff ordered the construction 
of a special device, analogous to Holtz’s machine, 
but designed to operate only аз a motor and pro- 
vided with numerous adjustable components so 
as to operate under a wide range of conditions.? 

The basie part of this motor was a vertical 
glassdisk rotor placed between two ebonite 
crosses carrying metallic sharp-needle “combs” 
(Fig. 28 and Plate 4). Тре sharp points of the 
‘combs almost touched the surface of the disk, so 
that the disk could be charged by means of a cor- 
опа discharge from the combs when they were 
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connected in alternation to an electrostatic 
generator. Each comb could be oriented so as to 
make an arbitrary angle with respeet to a radial 
direction. 

Just like the sparks in Franklin's motors, the 
corona discharge from a comb deposited on the 
rotor a charge of the same polarity as that of the 
comb. Each comb repelied therefore the seg- 
ment of the rotor carrying charges which it 
sprayed onto the rotor and attracted the seg- 
ment carrying charges sprayed onto the rotor by 
the preceding comb. Because of a continuous 
discharge between the combs and the rotor, al- 
most the entire surface of the rotor was sprayed 
with electrie charges, The repulsion and at- 
traction between the combs and the rotor, were 
therefore not only much stronger than in Frank- 
lin’s motors, (where only the electrodes were 
charged) but were also much steadier, since the 
distances between the combs and the charges on 
the rotor were always the same. As а result, the 
torque and power obtainable with this motor 
were far greater than those obtainable with 
Franklin's motors of similar dimensions. 

Poggendorf made a thorough study of his 
motor, varying all its important parameters (his 
article comprises 82 pages). He used several ro- 
tors of different thickness and surface eharacter- 
isties, whose weight ranged from 2.5 to 45 
pounds (all rotors were 15 inches in diameter}. 
He varied the number, the orientation, and the 
polarity of the combs. 
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FIGURE 28 
Poggendorff's corona motor had a glass-disk ro- 
tor placed between two ebonite crosses carrying 
metallic sharp-needle “combs”. 
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He found that a motor with combs arranged 
along the radii of the rotor could rotate equally 
well in either direction but was not self-starting, 
since such combs sprayed charges onto the rotor 
in a perfectly symmetric fashion. However, if 
the combs were slanted relative to the radii, the 
motor became self-starting and unidirectional, 
because such combs sprayed charges predom- 
inantly in one direction, He also fould that the 
performanee of the motor could be improved by 
placing pieces of glass, cardboard, or metal close 
to the surface of the rotor (this is thi 
the modern “backing plate” or 
Chapter 10). When properly adjusted, the 
motor could run at better than 300 rpm. 

Poggendor!f had fully appreciated the super- 
iority of his motor in comparison fo Franklin’ 
motors, and had stated so at the end of his arti 
de. In fact, he had indicated that his motor 
used from 1200 to 1800 times as much current as 
Franklin's motors, in which case, assuming that 
the operating voltage of his motor was the same 
as that of Franklin's motors (approximately 100 
kilovolts}, the power of his motor must have 
been close to 100 watts. 

At the time when Poggendorff’s article was 
written, however, it was considered unscientifie 
to expect that eleetrieity (any electricity) could 
ever become a significant source of motive 
power. This may be the reason why Poggen- 
dori, speaking of the rotation phenomenon 
that he investigated, declared at the end of 


60 


his article: ".. it would be a sanguine hope if 
one wanted to believe that any useful mechani 
cal effect could be achieved with it. That this is 
not possible, follows already from the considera- 
tion of how small is the quantity of electricity 
that is here put into play in comparison to that 
developed by a voltaie battery, with which one 
nevertheless, even with the help of the magne 
tismus produced by it, has so far achieved 
nothing substantial ("Erkleekliches")". The ar 
gument was obviously weak, but taking into ac- 
count Poggendorils reputation as an eminent 
scientist, it was probably sufficient to diseour- 
age further serious investigations of the corona- 
induced rotation for many years to come. 

Since Poggendorff's motor depended on a cor- 
ona discharge for its operation, the motor may 
be classified as a “corona motor". 

Holtz’s rotation phenomenon was also studied 
by the Danish physicist C. Christiansen (whose 
terest in the phenomenon had been aroused by 
a preliminary report of Poggendorff's investiga- 
tions published in 1867). Christiansen de- 
seribed two motors based on Holtz's di 
His first motor consisted of a hori 
rotor and two stationary eorona-producing 
combs. His second motor was similar to the first. 
except that in it the glass disk was stationary 
and the combs constituted the rotor. The rotor 
combs in this second motor were located below 
the glass disk and were charged by means of two 
foil strips hanging from them and sliding along 


FIGURE 29 


This self-starting corona motor with a cylindrical 
] rotor was described in 1871 under the name of 
“electric tourbillion”, 
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FIGURE 30 


In this hand-held corona motor (attributed to 
Ruhmkorff) the horizontal wire, by a corona dis- 
charge, extracted charges from the power 
source, and the vertical needle connected to this 
wire, also by a corona discharge, sprayed these 
charges onto the rotor. 
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two horizontal concentrie contaet rings mounted 
on the base of the motor. 

Cylindrical and spherical motors operating on 
the same principle as Poggendorif's motor were 
described in 1871 by W. Gruel (Fig. 29), who 
called them the “electric tourbilons"4 Gruel 
pointed out that these motors could be made 
self-starting and unidirectional by inelining the 
combs in the same rotational direction with 
respect to the surface of the rotor. He also 
suggested that by providing the rotors with a 
series of holes, the motors could be used as 
sirens. 

A disk motor not noticeably different from 
Poggendorff's motor was patented in the U.S.A. 
in 1891 by J. W. Davis and J. B. Farrington. 

An interesting hand-held corona motor (at. 
tributed to Ruhmkorff) was described in 1876 by 
М. E. Mascart5 The motor had a horizontal 
mica disk rotor (Fig. 30) supported on a vertical 
needle by a jewel bearing, such as are used for 
supporting compass needles. Below the disk 
there were two vertical corona-producing 
needles mounted on a hard rubber base. One of 
the latter needles was connected to a metal han- 
dle, the other was connected to a long, stiff, hori- 
zontal wire terminating in a sharp point. To set. 
the motor in motion, the operator held the motor 
so that the sharp point of the horizontal wire 
was in the proximity of a charged conductor. By 
а corona discharge, the horizontal wire then ex- 
tracted charges from the conductor, and the ver- 


FIGURE 31 


This motor had two insulated corona-producing 
points tangential to the rotor disk and oriented 
їп the same rotational direction. 


FIGURE 32 


This corona motor with a compound glass rotor 
could run at about 2000 rpm and had a power of 
about 90 watts. 


66 


tical needle connected to this wire, also by a cor- 
ona discharge, sprayed these charges onto the 
rotor. The second vertical needle discharged the 
rotor and conducted its charges to the ground 
through the hand and body of the operator. 

A number of experiments with Poggendorit 
type corona motors were reported in 1921 by V. 
E. Johnson.” One of his motors was similar to 
Ruhmkorf's motor (Fig. 31). This was a hori- 
zontal mica disk, about 6 inches in diameter, sup- 
ported on a vertical needle point. At the edge of 
the disk there were two insulated corona-pro- 
ducing points tangential to the disk and oriented 
in the same rotational direction. Another of 
Johnson's motors was a big machine consisting 
of two stationary glass disks and a three-piece 
glass rotor that could rotate on ball bearings 
between the stationary disks. The rotor was 
made of two large glass disks separated by a 
smaller disk so as to have a deep slot along its 
edge. Two flat sharp-point combs were insert- 
ed diametrically opposite to one another into 
the slot of the rotor (Fig. 32). Johnson estim- 
ated that his motor could run at about 2000 rpm. 
and had a power of about 90 watts. 

Just as Poggendorif's motor was derived from 
Holtz’s electrostatic machine, a series of electro- 
static motors were similarly derived from 
Wimshurst's electrostatic machine. 

In 1891 five such motors were construeted by 
William McVay of New York City.5. MeVay's 
first motor (Fig. 33) consisted of two horizontal 
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glass disks, about 12 inches in diameter, one 
stationary and the other rotating on the vertical 
axis just above the first. The lower disk had two 
‘quadrants of tinfoil, and the upper disk had 16 
tinfoil sectors, as shown in the figure. The 
power (from а Wimshurst machine) was deliv- 
ered to the motor by means of two insulated 
arms, each of which terminated in two brushes, 
one touching continually one of the lower quad- 
rants, the other charging a sector on the upper 
disk just clear of the edge of the quadrant. 
Charges of the same polarity were thus 
deposited on the quadrant and on the sector, 
causing them to repel each other. An "equaliz- 
er” reduced the charge of the sectors before 
they passed over the further edge of an oppos- 
itely charged quadrant, thus redueing the back 
torque on the rotating disk. An important new 
feature of this motor was the simultaneous 
‘charging of the stationary quadrants and of the 
moving sectors, which assured a relatively 
strong starting torque and, together with the 
neutralizing system, assured a reliable unidir- 
ectional operation. McVay also constructed 
motors of cylindrical geometry, one of which is 
shown in Fig. 34. In this motor the quadrants 
were located on the inner cylinder, while the 
charging and neutralizing brushes were on the 
neck of the outside cylinder. 

MeVay's first motor was later modified for 
charging by combs, rather than by brushes (Fig. 
35). The motor then operated essentially as 
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FIGURE 88 


MeVay's first motor consisted of two horizontal 
glass disks, about 12 inches in diameter, one 
stationary and the other rotating on the vertical 
axis just above the first. 


FIGURE 34 
In this McVay's motor the quadrants were locat- 
ed on the inner cylinder (shown as two seg- 
ments), while the charging and neutralizing 
brushes were on the neck of the outside cylinder. 


FIGURE $5 


MeVay's first motor was later modified for 
charging by combs, rather than by brushes. The 
motor then operated essentially as Poggen- 
dorffs corona motor, retaining, however, its 
self-starting and unidirectional qualities 
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Poggendorff's corona motor, retaining, however, 
its self-starting and unidirectional qualities. 

Instructions for building a Poggendorff motor 
may be found in the May 1971 issue of Popular 
Science. Instructions for building a simple 
MeVay motor may be found in the January 1914 
issue of Electrical Experimenter!0 (the author is 
grateful to Mr. Thorn L. Mayes tor this infor 
mation]. 

Since a corona discharge in air at atmospher- 
ie pressure requires a minimum voltage of about 
3000 volts, ordinary corona motors ean operate 
only from sourees capable of supplying a voltage 
of this magnitude. Such voltages are, of course, 
easily attainable at the present time, and since 
the corona motors are very simple and efficient 
devices, they have been further developed and 
studied in recent years. We shall return to them 
in the last chapter of this book 
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CAPACITOR MOTORS 


In 1889, Karl Zipernowsky, a Hungarian 
engineer (coinventor of practical electrical 
transformers), constructed a new type of elec- 
trostatie motor, which was derived from Thom- 
son's quadrant electrometer.? The rotor of this. 
motor (Fig. 36) eonsisted of two pairs of alum- 
inum seetors insulated from each other and 
from the rest of the apparatus. The stator con- 
sisted of four double (hollow) sectors of brass en- 
closing the rotor. The rotor was fitted with a 
commutator in four parts, by means of which the 
sectors of the rotor were charged oppositely to 
those sectors of the stator into which they were 
entering and identically to those sectors of the 
stator which they were leaving. An interesting 
property of this motor was that it could operate 
from high-voltage de as well as from high-volt- 
age ac sources. 
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FIGURE 36 
This motor was built in 1889 by Karl Zipernow- 


sky, a Hungarian engineer. It operated from de 
as well as from ac sources. 
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FIGURE 37 

Thie capacitor motor was described in 1904 by 
van Huffel. Its rotor could be charged by con- 
tact or by sparks. 
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Inasmuch as Zipernowsky's motor operated as 
a result of the electric forces exerted by one 
charged conducting plate upon a second charged 
conducting plate (which are the same forces that 
act upon the two plates of a capacitor) it consti- 
tuted what is now called an electrostatic "capac- 
itor motor". 

A simpler version of a capacitor motor was de- 
seribed in 1904 by van Huffel.3 This motor was 
based on the so-called Thomson's replenisher.* 
‘The motor had an essentially cylindrical geome- 
try (Fig. 37) and consisted of a rotor with two in- 
sulated bent brass plates mounted on a vertical 
axle and located between two similar, but slight- 
ly larger, plates of the stator. The rotor plates 
(which were not quite coaxial) were charged by 
means of two metallic tongues connected to the 
stator plates; the tongues touched the rotor 
plates just as the latter began to clear the stator 
plates. The charging of the rotor plates could 
oceur by a direct contact as well as through а 
spark, depending on the adjustment of the 
tongues. 

Since eapacitor motors do not require sparks 
or a corona discharge for their operation, they 
сап operate, at least in principle, from as low a 
voltage as one desires to use. This is one of their 
important advantages and is one of the reasons 
that such motors have been given considerable 
attention in recent years. Furthermore, as al- 
ready indicated, capacitor motors can operate 
not only from de sources, but also from ac 
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sources. Finally, when powered by an ac source, 
‘they can operate both as synchronous and 
asynchronous motors (Zipernowsky's original" 
motor operated from ac as an asynchronous 
motor). 

А synchronous capacitor-type electrostatie 
motor is merely a multielectrode capacitor 
motor without a commutator, the proper 
charging of the rotor being accomplished by 
continuously supplying an ас voltage of proper 
drequeney between the stator and the rotor (Fig. 
38). It is easy to see that if the rotor moves by 
one electrode in one period of the supply 
voltage, then the ac voltage accomplishes the 
same effect as that accomplished by a de voltage 
with a commutator. The synchronous velocity is 
therefore 2: //N, where fis the frequency of the 
supply voltage and N is the number of the elec- 
trodes. 

Several preeision-made synchronous motors 
were described in 1969 by B. Bollée,? One of 
these motors ran on sapphire bearings and had a 
cylindrieal aluminum rotor 1 centimeter long 
and 0.45 centimeters in diameter; the rotor and 
the stator had 60 electrodes each, with a 0.001 
centimeter gap between stator and rotor elec- 
trodes. The maximum power of this motor was 
about 100 microwatts at 220 volts and 50 hert: 
Another motor (for an electric clock) had а di- 
eleetrie disk rotor, with four rows of 100 elec- 
trodes on each side, located between two 
bearing covers, each with five rows of 100 elec- 
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FIGURE 38 
In a synchronous capacitor-type electrostatic 
motor the proper charging of the rotor is ac- 
complished by continuously supplying an ac volt- 
age of proper frequency between the stator and 
the rotor. 


FIGURE 39 


This synchronous electrostatic motor is essent- 
ally a variable capacitor with a rotatable shaft. 
The design of this motor is similar to the design 
of an electrostatic variable-capacitance genera- 
tor. 
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trodes; the gap width in the axial direction was 
0.01 centimeter. At 200 volts this motor had a 
maximum output of 600 mierowatts. An in- 
teresting feature of this motor was that it had no 
slip ring on the rotor shaft, and that the rotor 
was therefore not connected to the power 
source. Instead, the stator was divided into two 
mutually insulated halves. ‘This arrangement, 
reduced the friction of the rotor and improved 
the performance of the motor. Still another 
motor was essentially a variable eapacitor with a 
rotatable shaft. It had 15 plates in the stator and 
14 in the rotor, each 0.08 centimeters thick; the 
gaps between stator and rotor plates were 0.015. 
centimeters (Fig. 39). The design of this motor 
is similar to the design of the eleetrostatie vari- 
able-eapacitance generator deseribed by М. J. 
Felici. Я 

According to Dollée, the maximum average 
torque on the rotor in a eapacitor-type electro- 
statie motor is Tmax = КМУ? where k is a geo- 
metrical constant, and Vis the peak voltage ap- 
plied, A motor with many electrodes is there- 
fore slow but produces greater torque. The 
power of the motor is proportional to the square 
of the applied voltage and to the frequeney but 
does not depend on the number of electrodes. 

An important parameter in capacitor-type 
electrostatic motors is the capacitance differ- 
ence Cmax — Ст, Where Cmax is the greatest. 
capacitance between the rotor and the stator 
and C min is the smallest capacitance as they oe- 


FIGURE 40 


This interesting motor has been described by 
Moore, who calls it the “Interdigital Motor”. 
The stator consists of a glass bowl with strips of 
aluminum foil glued to й. The rotor is а single 
conducting ball inside the bowl. 
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cur when the rotor turns. The larger this para- 
meter is, the better are both the torque and the 
power. The main objective in the design of such 
motors is therefore to obtain the greatest 
possible variation of the capacitance. 

An interesting motor whieh can be classified 
either as a modified Franklin's second motor or 
as a modified capacitor-type motor has been de- 
scribed by Moore," who calls it the Interdigital 
Motor. The stator consists of a glass bowl with 
strips of aluminum foil glued to it (Fig. 40). The 
rotor is a single conducting ball inside the bowl; 
the ball runs along the sloping side when the 
strips are connected to an electrostatic gener- 
ator (positive and negative strips are connected 
in alternation). Several balls ean be placed into 
the bow] at the same time, and all of them will 
then run. 
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INDUCTION MOTORS 


In 1892-1803, eleetrostatie motors of a 
fundametally new kind were deseribed by Rie- 
cardo Атпо! and by W. Weiler.? Their motors 
operated on the prineiple that the polarization of 
а dielectric in a variable electric field lags behind 
the field inducing the polarization. Therefore if 
а dielectric body is placed into a rotating electric 
field, the polarization charges* induced on the 
body will experience a force causing the body to 
follow the rotation of the field. 

Arno's motor (Fig. 41) had a eylindrieal stator 
formed by four insulated copper segments 
enclosing the space in which the rotating field 
was to be produced. The rotor was a hollow 
closed ebonite cylinder supported on two steel 


“See, for example, O. Jefimenko “Electricity and Magne 
sn, Appleton-Century Crofts, Ine. (1966), pp. 245249. 
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points turning in holes in glass; the eylinder 
weighed 40.33 grams, was 18 centimeters long 
and 8 centimeters in diameter. The rotating 
field was produced by means of a high-voltage 
transformer (3800 volts output), an RC-<cireuit 
and а mereury commutator. The rotor attained 
a speed of about 250 rpm and developed a torque 
of 176 centimeter? x gram X second ^. 
Weiler used a hand-operated double commuta- 
tor for his motors. The commutator delivered 
high voltage from an eleetrostatie generator in 
sequence to the four segments of a stator, thus 
producing the needed rotating electric field. 
Weiler described four different motors utilizing 
rotating fields. One of his motors was similar to 
Arno’s motor. The operation of this motor (and 
that of Arno's motor) can be explained with the. 
aid of Fig. 42, representing the top view of the 
motor. When segment A of the stator is posi- 
tive, and segment B is negative, the electric field 
of the stator induces in the dieleetrie rotor 
(assumed to be at rest) polarization charges as 
shown in the figure. After the commutator has 
completed а revolution, segment C is positive 
and segment D is negative. Thus the field has 
rotated by 90°, and now it polarizes the rotor in 
a new direction (at 90° with respect to the first). 
However, since it takes a certain time for the 
rization charges to relax to zero, some of the 
ial polarization charges are still on the rotor, 
so that the distribution of the polarization 
charges on the rotor is not symmetrieal relative 


FIGURE 41 


Arno's induction motor operated on the principle 
that the polarization of a dielectric in a variable 
electric field lags behind the field. 
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FIGURE 42 


The operation of Атто? and Weiler's induction 
‘motors can be explained with the aid of this 
diagram. 
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to the charges on the stator. ‘The rotor experi- 
ences therefore a torque due to attraction and 
repulsion between the rotor charges and stator 
charges, and the rotor turns. 

Weiler also experimented with motors having 
noncylindrical rotors. One such motor is shown 
in Fig. 43. Rotating field electrostatic motors 
with disk-shaped rotors were built and studied 
between 1894 and 1901 in Japan by Hiderato 
Ho. 

Since Arno's and Weilers motors depend for 
their operation on induced polarization charges, 
they may be called “induetion motors’ 

Induction motors, too, have a number of ap- 
pealing features which attracted considerable in- 
terest to such motors in recent years: the 
motors can operate from both de and ae; the 
motors can operate from low-voltage sources; 
since the motors require no brushes or slip rings, 
friction losses in these motors are very small. 

Several carefully designed induetion motors 
(both cylindrical and flat) were deseribed in 1969 
by Boliée.5 One such motor of cylindrical geom- 
etry operated from a three-phase power supply 
at 220 volts and 50 hertz. The stator had 12 elec- 
trodes, which surrounded a rotor 15 centimeters 
in diameter. A disk-type induction motor oper- 
ating from a three-phase power supply had а ro- 
tor consisting of 10 glass disks, each 6 centi- 
meters in diameter, coated with a thin layer 
of slightly conductive material and mounted on a 
common axle. The rotor turned inside a ring 


FIGURE 43 


In 1892-1893, Weiler also experimented with 
‘induction motors having noncylindrical rotors, 
such as the motor shown in this drawing. In- 
duction motors have a number of appealing fea 
tures which attracted considerable interest to 
such motors in recent years. 
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formed by 60 comb-shaped stator electrodes. 
The maximum torque was 2000 centimeter? X 
gram X second 22 at 220 volts and 50 hertz. 

Another interesting motor described by 
Bollée was а linear induction motor, which “may 
be regarded as a segment of rotating-field motor 
bent straight". 

An extensive mathematical analysis of the in- 
duction motors was published in 1970 by Soon 
Dal Choi and D. A. Dunn. They tested their 
theoretical results on a cylindrieal motor with 72 
electrodes. The motor was 14 inches wide, 14 
inches high, and 19% inches long. Tt had a Plexi- 
glas rotor that turned at a maximum rate of 
about 1000 rpm when powered by a 10-kilovolt 
Source. 
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LIQUID-IMMERSED 
MOTORS 


In 1898, W. Weiler discovered that a 
glass cylinder placed in a poorly conducting 
liquid between two spherical electrodes began to 
rotate when the electrodes were connected to an 
electrostatic generator. He then constructed a 
small motor based on this discovery (Fig. 44). 
The principle of the operation of this motor was 
essentially the same as that of a cylindrical cor- 
опа motor, except that the charges were now de- 
posited on the rotor not by a corona discharge, 
but by the conduction current in the liquid. 

In 1896, G. Quineke reported the same phen- 
отепоп and published a very comprehensive 
experimental study of it. His device is shown in 
a simplified form in Fig. 45. It is interesting to 
note that Quincke, rather than Weiler, has been 
credited by subsequent investigators with the 
discovery of the rotation of dielectrie bodies in 
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FIGURE 44 


In 1893, W. Weiler discovered that a glass cyl- 
inder placed in poorly conducting liquid between 
two spherical electrodes began to rotate when 
the electrodes were connected to an electrostat- 
ic generator. 


FIGURE 45 


In 1896, G. Quincke reported the same phenom- 
enon of rotation and published а very compre- 
hensive experimental study of it. His liquid- 
immersed motor is shown in a simplified form in 
the above drawing. 
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poorly conducting liquids. 

Weiler-type liquid-immersed dieleetrie motors 
were recently studied in considerable detail by 
Р. E. Seeker and his co-workers. — Their 
motors operated in various semiinsulating 
liquids such as hexane, hexane doped with amyl 
aleohol or ethyl aleohol, and isoamyl aleohol. 

In one of their motors the electrodes were 
stainless steel squares 1.8 centimeters on a side. 
Their separation was varied from 1 to 2.5 centi 
meters. The rotor, of ebonite or Perspex, was 
0.95 centimeters in diameter and 2.2 centimeters 
long. The operating voltage was from 3 to 30 
kilovolts. The speed of the motor was found to 
bea linear function of the applied voltage, with 
the maximum recorded speed of about 2500 rpm. 

Tn another motor, a stator with six electrodes 
was used (Fig. 46). "The rotor was made of Pers- 
pex and was 7/8 inches in diameter and 2 inches 
long; it had a layer of high-permittivity material 
on its surface (titanium ceramic in polystyrene). 
Powered by a 80-kilovolt source, the motor 
turned at 1700 rpm, and the total power input 
amounted to 5.4 watts, of which 2.7 watts ap 
peared at the rotor shaft. 

‘A diseussion of eleetrohydrodynamie effects 
that may take place during an operation of liquid. 
immersed motors has been presented by J. В. 
Melcher and G. I. Taylor. 

Because of considerable hydrodynamical loss- 
es, the motors of this type will apparently al- 
ways have a relatively low output torque. 


FIGURE 46 


This liquid-immersed dielectric motor was re- 
cently studied in considerable detail by P. E. 
Secker and his co-workers. 
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ELECTRET MOTORS 


In general, an electret is a permanently 
charged dielectric body. In а more restricted 
sense of the word, an electret is a permanently 
polarized dielectric body and may be considered 
to constitute the electrical counterpart of a 
permanent magnet. It is this latter type of elec- 
tret that has been used for constructing electro- 
static motors. 

In 1961, the Russian physicist A. N. Gubkin 
described an electret motor! shown schematical- 
ly in Fig. 47. The motor consisted of a stator 
formed by two horizontal, axially symmetrie, 
parallel-plate capacitors and a rotor formed by 
two flat, axially symmetrie, oppositely polarized 
electrets mounted on a vertical axle and capable 
of passing between the plates of the capacitors. 
The motor operated as follows. When a volt- 
age was applied to the two capacitors, so that 
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FIGURE 4? 


In 1961, the Russian physicist A. N. Gubkin de- 
scribed this motor with two electrets in the 
rotor and two paralleLplate capacitors in the 
stator. A commutator was used to change the 
polarity of the capacitors. 
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plates A and D were positive and plates В and С 
were negative, the capacitors attracted the 
electrets as soon as the latter eame close to the 
plates, and the electrets were pulled into the 
capacitors. A commutator changed the polarity 
of the plates just as the eleetrets were coming 
out from the capacitors, and the eleetrets were 
then repelled from them, and so on. Thus the 
rotor was set in a continuous rotation. 

А well-known property of eleetrets is that 
they lose their polarization in the absence of ade- 
quate shielding. Electret motors with almost 
perfect shielding were described by this author 
and by D. К. Walker in 1970.2 These motors 
were based on the socalled “electret slot ef- 
ect"? The slot effect works as follows (Fig. 48). 
An electret is placed between two pairs of eloe- 
trodes, each pair forming a slot. If a voltage is 
applied to one or both electrode pairs, the elec- 
tret (or the electrodes) experiences a force in а 
direction perpendicular to the slot and parallel 
to the plates. This arrangement insures both a 
nearly perfect shielding and a relatively large 
force. 

A simple electret motor utilizing the slot ef- 
feet is shown in Fig. 49 and Plate 5.* It uses a 
disk-shaped carnauba wax electret rotor consist. 
ing of two oppositely polarized haldisks. The 
stator has two pairs of electrodes connected to а 


*The motor was designed by the author and built by one of 
bis students, Charles Lynn Walls, in 1906. 
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FIGURE 48 
The slot effect works as follows. An electret is 
placed between two pairs of electrodes, each 
pair forming a slot. Ifa voltage is applied to one 
or both electrode pairs, the electret experiences 
а force in a direction perpendicular to the slot 
and parallel to the plates. 
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FIGURE 49 


This simple electret motor utilizes the slot ef- 
fect. The rotor is made of a disk-shaped electret 
‘consisting of two oppositely polarized half-disks. 
The stator has two pairs of slotted electrodes 
connected to а cylindrical commutator, which is 
charged by contact or by sparks. 


102 


cylindrical commutator. The thickness of the ro- 
tor is 72 inch, the diameter is 5 inches. The 
motor operates from an 8-kilovolt power supply 
and rotates at 1500 rpm. 

Similar motors with stationary electrets and 
rotating electrodes are shown in Plates 6 and 7. 

А more sophisticated slot-effect. motor? uses a 
cylindrical electret (Fig. 50 and Plate 8). The 
electret is stationary; it is shaped as a hollow 
cylinder and has four sections of opposite radial 
polarization. The rotor is made of four internal 
and four external aluminum electrodes forming 
two cylinders with four slots in each. The inner 
electrodes are eross-conneeted with the outer 
ones, and all electrodes are supported by a Plexi 
glas disk mounted on а steel axle. This motor 
Uses no commutator. The power is delivered to 
two adjacent external electrodes by means of 
two sharp points which charge the rotor through 
а corona discharge. The overall diameter of this 
motor is 3 inches, the operating voltage is 6 kilo- 
volts, the speed is up to 5000 rpm, the power is 
about 20 milliwatts. 

Synchronous electret motors for electric 
clocks have been recently announced by the 
General Time Corporation. The motors are 
about 1% inches in diameter and % inch thick. 
Tn these motors (Fig. 51) а thin plastie electret 
disk with 15 active sectors and 15 equally large 
cut-outs is the rotor. ‘The rotor is placed be- 
tween two stator plates fabricated as printed 
cireuit boards. Each stator plate has 30 elec- 


FIGURE 50 


This more advanced slot-effect motor uses a sta- 
tionary cylindrical electret and works without a 
commutator. The rotor has 8 slots. 
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FIGURE 51 
In this simplified version of a synchronous elec- 
tret motor for electric clocks а thin plastic elec- 
tret disk with several active sectors and several 
cut-outs is used as the rotor. 
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trodes connected in alternation to the two input 
terminals. The operation of this motor is similar 
to that of the first sloteflect motor described 
above (Fig. 49) except that the reversal of polar- 
ity of the electrodes is accomplished directly by 
the applied ac voltage rather than by a commu- 
tator. 

ОГ all presently known types of electrostatic 
motors, electret motors are the newest and (to- 
gether with corona motors) the most highly 
promising ones. We shall return to them once 
again in the next chapter. 
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WHAT 

TO EXPECT FROM 
ELECTROSTATIC 
MOTORS 


Having deseribed the various types of 
electrostatie motors we shall now present a brief 
discussion of the current aims in the electrostat- 
ie motor research and a brief discussion of the 
most probable future uses and applications of 
these motors. 

It has been pointed out by Bollée! that elec- 
tromagnetic motors rapidly lose their efficiency 
in scaled-down versions (which is due to the rel- 
ative increase in energy dissipation in the mag- 
net coils) and that very small capacitor-type and 
induetion-type electrostatic motors may be a 
better choice for miniaturized systems. There- 
fore one may expect that miniature electrostatic 
motors of these types will find applications in 
various sensor and control devices where only 
very small torques and power are needed. 

Experiments with electret motors conducted 
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in the author's laboratory? indicate that these 
motors may be very useful in systems where 
powers of up to 1 watt are needed. 

The most promising eleetrostatie motors ap- 
pear to be, however, the corona motors. ‘These 
motors possess a number of highly desirable fea- 
tures, Here are some of them: the motors are 
extremely simple in design; they require no 
expensive materials; their maintenance is very 
simple; having only few metal parts they pos 
sess a very good power-to-weight ratio; they are 
fully capable of developing appreciable amounts 
of power; and they can attain very high speeds. 

Our present-day awareness of the many at- 
tractive properties of corona motors is to a great 
extent due to the work of the Russian engineers 
Yu. Karpov, V. Krasnoperoy, and Yu. Okunev 
published in 1958 and 1960.** They described a 
Gwatt cylindrical corona motor of improved 
design (Fig. 52) operating from a 7-kilovolt pow- 
er supply and turning at a rate of 6000 rpm. 
This motor had a hollow Plexiglas rotor 10.5 
centimeters in diameter and 17 centimeters long 
with a conducting lining on its inner surface. 
‘The stator supported 16 knife-like electrodes in- 
clined relative to the surface of the rotor in the 
direction of the desired rotation. ‘The lining of 
the rotor served to inerease the electric field in 
the gap between the electrodes and the surface 
of the rotor and thus to enhance the corona dis- 
charge from the electrodes. 

A high-speed corona motor with a disk rotor 


FIGURE 52 


In 1958, the Russian engineers Yu. Karpov, V. 
Krasnoperov, and Yu. Okunev described a 6- 
‘watt cylindrical. corona motor of an improved 
design operating from a T-kilovolt power supply 
and turning at а rate of 6000 rpm. This motor 
had a Plexiglas rotor. 


FIGURE 53 


This corona motor with a disk rotor and circum- 
ferential electrodes was described by J. D. N. 
Van Wyck and G. J. Kühn of South Africa in 
1961. Tt had a rotor 1.5 inches in diameter turn- 
ing in jewel bearings. Operating from 13 
Kilovolts, the motor ran at 12000 rpm. 
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FIGURE 54 
The performance of a corona motor depends on 
the shape and arrangement of electrodes and the 
structure of the rotor. The curved electrodes of 
this motor produce an especially large torque. 

The lining of the rotor increases the power. 
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and circumferential electrodes was described by 
J. D. N. Van Wyck and G. J. Kühn of South Afri- 
са in 1961.5 The motor (Fig. 53) had a rotor 1.5 
inches in diameter turning in jewel bearings. 
‘The stator supported 6 sharp-point electrodes. 
Operating from 8-18 kilovolts, the motor devel- 
oped speeds of up to 12000 rpm. 

A similar motor was studied in Poland by B. 
Sujak and W. Heffner in 1963.6 

А number of advanced corona motors were 
studied in the author's laboratory; an example 
of these motors is given in Fig. 54 and Plate 9. 
A diagram of a linear corona motor designed by 
the author is shown in Fig. 55. Instructions for 
building the corona motors of the authors 
design may be found in the May 1971 issue of 
Popular Science. 

It appears that corona motors with input 
power of 100 to 1000 watts and efficieney of at 
least 60% can be constructed without any diffi- 
culty. There seems to be no reason why even 
more powerful corona motors could not be built. 
It is likely that the motors ean be further im- 
proved by using rotors immersed in a gas other 
than the air at atmospheric pressure. 

Performance characteristics of corona motors 
strongly depend on the design and geometrical 
configuration of the electrodes spraying charges 
onto the rotor. Several typical electrode types 
and electrode configurations for corona motors 
are shown in Fig, 56. Especially interesting is 
the electrode arrangement shown in Fig. 56c. 
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FIGURE 56 
(a) Slanted electrodes and disk rotor with a con- 
ducting lining in the middle; (b) Straight elec- 
trodes; (c) Foil electrodes shielded on one side; 
(d) Curved electrodes and cylindrical rotor with 
а conducting lining. 
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This arrangement is used in conjunction with 
thin disk-shaped rotors "sandwiched" between 
two insulating stator plates. An even number of 
windows is cut in each stator plate, and metal 
foil electrodes are glued to the walls of the holes, 
as shown by heavy lines in Fig. ббс. In this 
arrangement there is a dieleetrie medium on one 
side of each electrode, and there is air on the 
other side. ‘Therefore the electrodes spray 
charges predominantly in the direetion of the 
side facing the air. Thus a motor with elec- 
trodes of this type is unidirectional and self- 
starting. Furthermore, the entire “sandwich” 
comprising the rotor and the two stator plates 
may be very thin. Therefore many such "sand- 
wiches” ean be placed on a single axle thus form. 
ing а compound motor in whieh good use is made 
of the entire volume occupied by the motor. 
‘There are indieations that compound motors of 
this type ean develop up to 1000 horsepower for 
each eubie meter of their volume. 

‘An important property of electrostatie motors 
is that they can operate from a much greater 
variety of sources than the electromagnetic 
motors, Itis, of course, obvious that any sources 
used for operating conventional electromagnet- 
ie motors ean be used to operate the eleetrostat- 
ie motors. However, the electrostatic motors 
сап operate also from sources from which no 
other motors can operate. The reason for this is 
that the electrostatie motors are extra-high im- 
pedence devices and thus require extremely 
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small currents for their operation. 

One very interesting source of electricity for 
electrostatie motors is the ordinary eapacitor. Tt. 
is true that capacitors, as we know them now, до 
not store appreciable amounts of eleetrie ener- 
gy. However, if high-permittivity low-loss di- 
electrie materials were developed, then the 
‘capacitor would become a very useful device for 
storage of electric energy, and possibly could be 
used in place of the chemical batteries for oper- 
ating electrostatic motors. 

Another possible source of power for electro- 
static motors are high-impedance high-voltage 
batteries of the type of Zamboni pile. 

‘A potentially very important source of elee- 
tricity for powering electrostatie motors are 
electrostatic generators. Considerable advances 
їп the development of such generators have 
been made in recent years®!and it is conceiv- 
able that electrostatic motor-generators will be 
used to convert the high-voltage de produced by 
such generators into the conventional low-volt- 
age de or ac. 

Finally, a very interesting source for power- 
ing electrostatic motors is the atmospheric elec- 
trie field. In fact, it appears possible to extract, 
the energy contained in this field by means of 
electrostatic motors. Experiments on such an 
energy extraction have been conducted by the 
author. L1 In these experiments an electret 
motor and a corona motor were powered by 
simple earth-field antennas (Fig. 57; Plates 10 jo 
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FIGURE 57 


Small electrostatic motors can be powered from 
atmospheric electricity by means of simple 
earth-field antennas. Whether or not it will be 
possible to operate large motors in this manner 
‘will depend on how successful we are in de- 
signing antennas capable of extracting apprec- 
table power from the earth electric field. 


ит 
12). The corona motor was the one shown in 
Plate 9. The electret motor was similar to that 
shown in Fig. 49, but with the electret station- 
ary and the electrodes rotating (Plate 6). These 
‘experiments indicate that it is entirely possible 
to operate small electrostatie motors from at- 
mospherie electricity. Whether or not it will be 
possible to operate large motors in this manner 
will depend on how successful we will be in 
designing and building earth-field antennas cap- 
able of extracting appreciable power from the 
earth electric field. 

Tn eonelusion it may be useful to mention that 
a quantitative electrostatic motor research is 
now only in its very rudimentary stage. Almost 
all papers on electrostatic motors published thus 
Tar deal with the qualitative aspects of the per- 
formance of the various types of motors. Only 
very few papers deal with the optimization of 
design and with the quantitative aspects of the 
operation of the motors, likewise only very few 
papers present a theoretical analysis of the elec- 
trostatie motors. It is clear therefore that the 
electrostatic motors still constitute an essential- 
ly unexplored area of physics and engineering, 
and that the electrostatic motor research is 
presently one of the potentially most rewarding 
research fields in modern electrostaties. 
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ACTIVITY 1 
Opposites Attract 


(Static electricity) 


Tahle of contents 


Page 2: Daneing Fleas: Watch as objects dance underneath a charged 
plate (level 1) 


Page 4: Eleetrophorus: Make a statie electricity generator out of 
household items (level 2) 


Page 6: Leyden Jar: Use this jar to have fun with the charge from 
your electrophorus (level 2). 


Page 8: Franklin Bells: Construct a simple device for detecting static 
electricity (level 2 demonstration), 


Safety 


Please note that while following the precautions in this guide can help 
teachers foster inquiry in a safe way, no manual could ever predict all of 
the problems that might occur. Good supervision and common 
always needed. 


Warning: These activities work best in low humidity, If humidity in 
sour classroom is high, consider relocating to an air conditioned room or 
rescheduling these activities for another day. 
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пуз! 


Dancing Fleas 


Safety 
"The edges of the plexiglass sheet may be sharp, especially if t was cut down to size for you, so be careful 


Plexiglass sheet WA piece of wool W A piece of white paper 


E 2 textbooks, each about 2.5-em thick An assortment of tiny objects, for example: 
i W Paper squares (colored paper is easier to see) 


Aluainim fl quaes 
XO W Баба rice cereal 


W Grains of rice 


«e£ 
ARE 
25 (pe 27% 9 
=>. AS 
aN 
2. Use the textbooks to suspend 3. Rub the top ofthe plexiglass 
анааран вае ofthe the plexiglass sheet dicey over sheet with the wool and secord 
"ny object over the pape: the piper, ea shown bela what happens 


Са 


Discussion questio 


W How can we use static ele 


ity to make objects move? 

What kinds of materials are affected by electric charges? 

W How strong is the force of an electric charge compared to the force of gravity? 
W How could you test this? 
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FOR THE TEAC (Level 1) 
Dancing Fleas 


Materials 

12-inch x 12-inch or larger sheet of 1/8-inch thick plexiglass (acrylic) 

Available at bardesare stares. Often you order the sheet at the check-out counter and they cut it to size for you. Appresi~ 
mately $5. 


WM A piece of wool, approximately 10-cm x 10-em or larger* 
You can purchase wool felt by the yard at mast fabrie stores, You cam alio purchase wool cloth from science supply stares, 
sch as Science Kit © Boreal Labs, xoxoscienebit com, part number WW2742300. $6.60 12-inch x 24-inch cloth. 


An assortment of tiny objects for example: 
W Paper squares (colored paper is easier to sec) 
m Aluminum foil squares 

и Puffed rice cereal 

W Grains of rice 


W2 textbooks, each about 2.5-cm thick 
W 1 piece of white paper 


Discus: 

Materials are attracted to the plexiglass after it is rubbed, This is because the wool deposits extra electrons on 
the sheet, giving it an overall negative charge. The electrons in the tiny objects are then repelled by the sheet 
and move to the bottom of the pieces, leaving the positively charged protons near the sheet. The objects move 
up toward the plexiglass (as long as they are not too heavy) because the protons are attracted to the negatively 
charged plexiglass. 


Students may notice that some of the bits of paper stick completely to the plexiglass sheet while others hang 
bby an edge. The bits that hang by an edge have a high concentration of electrons in part of the paper farthest 
from the sheet; if you remove the electrons by touching the paper, it will then stick completely to the plexiglass. 


Another notable result is that the aluminum foil bits often bounce back and forth rapidly between the paper 
taped to the desk and the plexiglass, while other materials move much slower or stick completely to the plexi- 
glass the first time they hit it. This is because the conducting foil quickly picks up electrons from the plexiglass 
‘This causes the foil bits to be repelled from the sheet, so they fly back to the paper They deposit the electrons on 
the paper, and then are attracted to the plexiglass again, To magnify this effect, place а large piece of aluminum 
foil under the plexiglass instead of the paper. 


Suggested resources 

Bell, Trudy E. “Crackling Planets” Science@Nasa, 2005. 
hip//science.nasa.gov/headlines/y2005/10aug. crackling.htmlist78675 
Article about charging by rubbing as a concern for exploration of the Moon and Murs 


"Static Electricity: What causes static shocks?” Science Made Simple, Inc., 2005. 
inttp://www.sciencemadesimple.com/static html 
Static electricity bases with background information on atoms and charge. 


Bibliography 
“Electrical Fleas: Start your own electric flea circus." Exploratorium Snacks. 
hitp///www.exploratorium.edu/snacks/electrical. Heas.html 
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The Electrophorous 
Safety 


Materials 


of wool 


M An aluminum pie pan ША pie 


Making the electrophorus 


2, Tape the cup to the middle of the 
top of the aluminum pie pan, 
top down, to make 
a handle, 


1. Tape the plate 
upside down to 
the center of a desk, 


ap 


megan 


3. Bend the paper clip so that one 
end is a base and the other 


و 


D = 


4. Tape the base of the paper clip to 
5. Place the pie pan on top of 


the top of the pie pan next to 
the cup, and hang a small strip of 5 Расе the pie pan on top of | 
aluminum foil (about 0.5-em x 4-em) 198 Fut тше ы 

picture above 


over the horizontal arm, 


" 


Create your own electrophorus = a device developed over 200 years ago for creating static charge. 
You will be building up small amounts of static charge in this activity and could receive shocks 


=>. 


WA Styrofoam plate 


Wi Adhesive tape 


HA Styrofoam A 


W A paper clip 


Using the electrophorus 

А. Set aside the top (pie pan / Styrofoam 
сар) and rub the surface of the Styrofoam 
plate with жоо! for a full minute. 


B. Touching only the Styrofoam cup handle, 
set the pie pan back on top of the plate. 


Mp 


D.Liftup the pie pan by CE 
the Styofoum cup handle. 
The foil should Вр away from the pan. 


C. Touch the pie pan 
(you should feel a 
slight shock). 


Е. Touch the pie pan again. You should feel 
a shock and see the foil fip back down. 


“The pie pan can be charged multiple times 
without recharging the Styrofoam plate by 

rubbing, bur the Styrofoam plate will loose 
charge slowly to the air and surroundings, 

especially in humid weather 


Discussion questions 

BE Why doesn't the Styrofoam plate lose all 
its charge to the pie pan? 

I Do you thnk there is a timit to the amount 
af charge you can build up on the plate? 

IB Whar is the role of the foil strip? 

WI How can you tur this static electricity into 
useful energy? 


po 
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(Level 2) 
FOR THE TEACHER 
The Electrophorous 


Materials 


B An aluminum pie pan, Лодан in he Baking ston ofthe grocery store fir а fess dallas. 


Piece of wool, approximately 10-cm x 10-cm ar larger. Vou ган purchase wel falt ду бе yard at mest fabrie eres Yu can aba purchase wae eth 
im scien рр мона, sch ш Scene Kit E8 Boreal Labs, vucacionelit iam art number WW27A3400. $6.60/ 12°24" doth. 


B Styrofoam pte Ш Styrofoam cup ш Aluminum foil Adhesive tape MA paper clip 


Discussion 

Rubbing the Styrofoam plate with woo! transfers electrons to the When the pan is lifted, the positive charges redistribute evenly on 
plate, where they stay because the plate is an insulator (A), When the its surface and the aluminum foil strip (D). This causes the alumi- 
intially neutral conducting pie pan i set on top of the insulating plate, aus fil sip to fip up, since it is repelled from the similarly 
its extra electrons move to the top surface because they are repelled by charged pan. 


the plate's negatively charged extra electrons (B). This leaves the JE you (or any other conducta) now touch the pie pan, electrons 
Љопон of the pan positively charged. will dow back tothe pan, creating another spalk and leaving the pan 
When you touch the plate (С) the negative charges on the pie pan neutral once again, When the pan discharges, the foil lips back 

are dean ой. This happens because you act as a ground. Even though down because И and the pan are now neutal and no longer repel one 
the body is electrically neutral, its postive charges attract the free anther. 
electrons in the pie tin. Because you are connected to the ground, the ` Note that the Styrofoam plate does nor lose any charge in this 
negative charges (electrons) flow through you to the earth without process; only the charges in the pie pan move around. This i called 
building up a charge on the body. This process leaves the pan with an charging by induction, and explains why the pan can be recharged 
overall positive charge. without rabbing the plate agn, 

+ Positive 

— Negative 


А. The Styrofoam plateis В. Electrons on the electrophorus C, Electrons near the D. The clectropharus is left 
negatively charged by the sce repelled by the negatively top suce of the pan with an an overall positive 
wool, The eleetrophorus is charged plate and move toward ме drawn off by the charge that sedisenbutes 
initially electrically neutral the rop surface, This leaves the ground. ‘when the plate is lifted. 


bortom surface positively charged. 


Suggested resources 


"harge emi Car: re np am ltr harge, ten male rks" Elm a ge eae hang, ran hl 
diede jm of te батараг jar ciii ita od explanation. 


Kari Electricity” The Physics Clamrmam, 204 
ttl eo pyran conned excrete TOC rd 
ie he meno e i fi ou mere айс vri ferma sf eat inaction, iced the 
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The Leyden Jar 


Make your own Leyden jar for storing charge. 


Safety 
You will be building up small amounts of static charge in this activity and could receive shocks. 
In addition, be very careful when working with the nail 


Materials 


35mm film canister 
W A 2-inch пай or a paper clip with one leg straightened 
W Aluminum foil 

W Adhesive tape 

Tap water 

E Electrophorus or other static electricity source 


Making the Leyden Jar Using the Leyden Jar 
1. Cura 4-em x 12 3. Push the пай (or paper clip) А. Charge the electrophorus as in Extension 1, 
piece of aluminum foil through the top of the canister, but do not discharge it. 


and smooth it ош with so that the tip of the nail points 


your fingers toward the inside of the canister. 
"The head of the nail should 


B. Lif the pie pan off the Styrofoam plate. Hold 
the Leyden Jar by the fal end dong the tap of 
the the ай dong the edge ofthe pie pan. 

2. Neatly wrap the bottom stiek out a few centimeters Note dat the aluminum fol charge tester on 

the electrophorak Aipa down at e pie рш 


canister in the foil and 4, Fill up the canister most of the touches the nai. 


tape it in place securely.” way with tap water and snap the 
lid in place, The point of the nail | C. Charge the pan again and repeat step 2. 
should be immersed in water. Do this several times 


D. Discharge the Leyden jar by touching the nail 
and the foil on the jar at the same time (you 
Ш get a shock, but it is not large enough to 


= be dangerous) 
Discussion questions 
WI there a maximum charge that your jar can 
hold? How might you test this? 
ә WM Can you discharge the Leyden jar into other 
"9 авале Try discharging imo  Buorscent 
tube or light emitting diode (LEDs) in a 
dark room. Do this by touching one lead to 
fol the nail and one lead to the foil. 
M Can you discharge the Leyden jar without 
р touching it? Sparks should be able to jump 


uva vien between your fingers and the charged object 
if you hold your fingers close enough. 
How far you can make the sparks jump? 


6 ep ta а 


Pryissuss 2005 Ben Frans Sacret Message Copy © 2008 by he Amara Phal Sc Agha reserve www phycecntal cmiphycsquest 


PhysicsQuest 2006 


The Leyden Jar 


Materials 


M 35mm film canister 


(Level 2) 


Usually a camera store will give you empty film canisters 
W A 2-inch nail or a paper clip with one leg straightened 
W Aluminum foil 
W Adhesive tape 
Tap water 
Not purified or distilled 
и Electrophorus or other static electricity source such as a PVC pipe subbed with wool 


Discussit 

“The pan has a positive charge on it when it leaves the Styrofoam plate. When you drag the nail along the 
рап, electrons in the neutral nail are attracted to the positively charged pie pan. These electrons go from the 
nail to the pan, neutralizing the pan and leaving the inside of the Leyden jar positively charged, Repeating the 
process increases the charge inside the jar. 


As the inside of the jar becomes positively charged, the charges in foil on the outside of the jar are also 
affected. The electrons in the foil move to the inside-facing side of the foil because they are attracted to the 
positively charged interior of the jar. This leaves the outside-facing side of the foil positively charged. Since 
you are holding the can by the foil, negative charges in your hand are attracted to the positively charged foil, 
and they flow into the foil This leaves the foil with an overall negative charge 


When you touch the aluminum foil and the nail at ће same time, electrons flow through your hand from 
the foil to the water, neutralizing the charge inside the jar and giving you a shock, 


Ifyou are working with a more advanced class, you may wish to challenge your students to write an explana- 
tion of how the charges are moving throughout the process of charging and discharging the Leyden jar. This 
exercise will be most effective when groups discuss their explanations and use pictures to visualize how the 
charges flow. 


Suggested resources 

"Charge and Carry: Store up an electric charge, then make sparks." Exploratorium Snacks, 
http://www.exploratorium.org/snacks/charge. carry.html 

Another form of the electropborus and Leyden jar activities with a good explanation. 


Katz, Eugeni 
History f the Loy 


iden Jars." bttp://chesn.ch Вой acil/-eugeniik/instruments/archaic/eyden. jars. htm. 
m jar and pictures of various types of jars. 


‘anil Carry: Store up an electric charge, then make sparks." 
hetp://www.exploratorium.org/snacks/charge_earry.html 


sploratorium Snacks, 
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FOR THE TEACHER (Level 2) 
Franklin’s Bells 


“This is a simple device for detecting static electricity that works with a television or CRT (non-flatscreen) 
computer monitor. Franklin used a similar device in his house to let him know when static electricity was 
in the ай, like during a thunderstorm, 


Iris recommended that Franklin's Bells be done as a demonstration because there are safety concerns. 
about having students work with the static charges on TV / computer seseens. Construction is simple 
enough that inspecting the finished product enables students to understand how the bells are made. 


Safety 

An uncomfortable and possibly dangerous shock can result from discharging the electric charge of a TV screen 
ог computer monitor through your body. Be sure to connect the second can to a ground (such as the metal on 
the back of a computer or the metal leg of table or chair). Only touch the bells and screen when the screen 
is turned off and the bells have stopped ringing. 


Materials 


vo te E. < 


g thread W Aluminum foil № Plastic pen 
or thin string 


Jumper Lad? you can 
usually find a pack of 

10 for les than $6. If not 
available at a local hardware 


и ТУ or CRT computer mon 
(some newer screens are 
“non-static” — these won't work. 
Ifyou are having trouble making 
the bells ring, try another screen) 


W Adhesive tape 


store or RadioShack, you can 
purchase them from 
RadioShack com, model 2 


156, 


Making Franklin's Bells 
1. Break the tab off of one can and te it to 
ne end of the thread. 


2. Tie or tape the other end of the thread around 
the center of the pen so that when hanging from. 
can level, the tab does not touch the table. 


3. Place the cans about thee centimeters apart, and lay 
the pen on top of them so that the tab is suspended 
between the cans, Make sure the tab is not touching 


either can, 
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aot aman 
4. Connect one can to a ground, such as the metal part of a computer frame, using one of the alligator clip wires. 


5. Use the other wire to connect the other can to a sheet of aluminum foil about the size of the TV 
ог computer screen. 


6. Turn the screen off, and tape the foil directly to the screen. 


7. Turn the screen on — the tab should swing back and forth hitting the cans and creating a bell-like sound 
until the charge on the screen is dissipated. You can make the tab continue moving by turning the screen 
on and off repeatedly. 

Note that the screen becomes charged when it it switched off as well 
If you have access to 
Discussion questions ж штаб оюнну Nac 


Viiat cans а 2 electricity, such as a Van de 
E que fie efto Graalf Generator or Wimshurst 


Machine, пу connecting the bells 
W What would happen if you used a metal pen instead of a plastic one? to it after using the TV. The bells 
should ring constantly as long 


и What do you need to connect the second can to ground? ae the machine is timed! on, 


E How else could you detect static electricity? 


Discussion 

"The tab moves because it is made of conducting metal and therefore attracted to charged objects. When the 
screen is turned on, a static charge accumulates on it (students may have noticed that they can get small 
shocks from TV screens). The aluminum foil / wire set-up transfers most of this charge to the first soda can. 
“The hanging tab is uncharged, and therefore attracted to the charged can by induction, 


When the tab strikes the can, some of the can's charge is transferred to the tab, and the tab is then repelled 
from the first can. The charged tab is then attracted to the neutral second can by induction. When it strikes 
this can, it transfers its charge to the second can and into the ground through the second wire, After the tab 
touches the second can, both the tab and second can are neutral, as at the start of the experiment, and the tab 
is attracted to the first can once again. This cycle repeats until all of the charge from the screen has been. 
moved to the ground by the tab. 


Suggested resources 

“Franklin Bell.” The Bakken Library and Museum, 2004 
utp://www.thebakken.orp/artifacts/Franklin-Bells.htm 

History of Franklin bells and explanation of their use detecting thunderstorms. 
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An electret-type electric motor and a corona-type electric 
motor have been constructed for operation from the earth 
leere еМ. The poveri delivered to tha molore by means 
of simple earthed antennas with radioactive or sharp- 
Point collectors. Initial теми on the operation of the mo- 
tors are reported. 


т. INTRODUCTION 


It is a common knowledge that at the surface 
of the earth there exists an atmospheric clectrie 
field, or the earth eleetrie field, as it is usually 
called. Tho average intensity of this field is about 
120 V/m during fair-weather periods and ean be 
much higher during electric storms. By using an 
appropriate earth-feld antenna a few meters high 
one can obtain therefore a voltage of about 1000 V 
or more between the tip of the antenna and 
the ground. Tt is quite tempting to use this 
voltage for operating an eleetrie device, an elec- 
trie motor for example. However, since the electrie 
conductivity of air is very small, the current 
thst ean be produced by means of an earth-field 
antenna is also very small. Thus only a motor 
requiring for its operation a fairly high voltage 
but an extremely small current, or an “extra 
high impedance” motor, can be powered in this 
fashion. 

The currents obtainable with the earth-field 
antennas used for studying the earth electric 
field range from fractions of a microampere 
(antennas with a-souree collectors during fair- 
weather periods) to perhaps a few milliamperes 
(antennas with sharp-point collectors during 
electric storms)! The voltages normally obtain- 
able with these antennas range from" several 
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hundred to several thousand volts. Thus, йз 
motor is to be powered by means of such an- 
tennas, the motor should have an impedance of 
at least 10° 9. 

An impedance of this magnitude is not pru- 
tical with the usual electromagnetic motors 
whose very nature demands the use of relatively 
high currents. But even à much higher impedance 
is attainable with clectrostatie motors. The іш. 
pedanco of the recently discussed “slot-effeet 
electret motors,” for example, is 10" @ ani 
higher.” Electrostatie motors with eleetrets abi 
other similar motors should therefore be adapt- 
able for operating from the earth eleetrie fell 
by moans of the above-mentioned antennas. 

JL EXPERIMENT 

On the basis of the considerations just pre 
sented в slteffeet eleetret motor has been 
constructed requiring for its operation 100 У at 
5X10" A and thus suitable for being powers! 
by а conventional earth-field antenna. The 
active element of the motor is a stationary disk 
«есіте consisting of two oppositely polarized 


to 
antenna 


Fio. 1, Electret motor capable of operating from. the 
umerpberir electi il 
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Fra. 3. Corona motor capable of operating fromm the 
atmospheric electrie ied 


schematically in Fig. 3, where only four electrodes 
are shown, for simplicity. This motor requires 
for its operation a minimum of 4000 V at 10 A 
and is capable of developing a maximum power 
of 70 W at about 10 000 rpm. In laboratory tests 
this motor has been found to perform very well 
from a small sharp-point antenna placed in the 
vicinity of a Van de Graaff generator. Connected 
to the roof-top sharp-point antenna the motor 
also operates but makes no more than 100 rpm 
(tho slow rate is a result of the fact that the 
antenna normally produces just about the 
minimum voltage and current required for the 
operation of this motor). 
ш, DISCUSSION 

‘The above experiments demonstrate that it is 
entirely possible to operate electric motors from 


\ Fora discusion of various collectors see J. A. Chalmers, 
Atmospheric Electricity (Pergamon, Oxford, Eng, 1987), 
рр, 122-134 and papers quoted therein. 

Tore review of the various types of electrostatic motors 
and principles of their operation see O. Jefimenko and 
D: К. Walker, Phys. Teacher 9, 121 (971) 

10, Jefmenko, Proc. W. Va. Acad. Sei. 40, 345 
(1908). 

0. Jefmenko and D. К. Walker, in Confrence on Di- 
«ане Materials, Measurements and Applications (Tho 
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the earth electrie field. Low-power motors mas 
be operated from the conventional earth 
antennas (those commonly used for the earth 
field studies). In principle, motors of appreciable 
power ean also be operated from the earth feld 
However, the conventional antennas are not wel 
suited for this purpose since the currents whith 
they produce are much too small, One will hae 
to design therefore now types of antennas her 
"motors developing a power of at least seveni 
watts ean be conveniently operated from tb 
earth electric field. For producing relatively lare: 
currents these antennas should have either! 
multiple collectors or single collectors of lane 
dimensions. 

In conclusion it may be mentioned that th 
principles involved in the operation of elect 
motors from the earth electric field ean be easi 
demonstrated in a classroom by menns of tte 
following very spectacular experiment. A smi 
sharp-point antenna or, preferably, a candle 
fame antenna is placed in the vicinity of a Van 
Че Graaff generator. The antenna is connecte 
to a small electrostatie motor or, if such a mote 
is not available, to an “electric whirl" (electri 
reaction wheel). As soon as the generator is turne! 
on, the motor (or the whirl) begins to tum d criticized on sev 
though there is no direct connection between the criticism is that : 
motor and the generator. The power is delivers tary model is sh 
to the motor by the antenna located in the eke fj _ spectral wave len 
trie field of the generator. The antenna recive Model is not core 
this power from tho generator through the inter — students, even se 
vening air, erroneous picture 
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In this paper we 
tions to the standar 
the hydrogen atom. 
principle avoids thes 
hypotheses which c 
of quantum. mecha 
and the imitations 
discussed. 


INTRODUCTION 


‘The treatments 
that are found in 
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Institution of Electrical Engineers, London, 1970), p. 
196-148 

* For details on fabrication of carmauba-wax elem) 
such as the one ей here ote О, Jefimenko and D. K| 
Waller, Appl. Phys. Lettar 18, 62 (1071) and pao 
‘quoted therein. 

Although the breakdown field as measured in a labor 
tory is w3 X10" V/m, the maximum eld occuring in de 
"atmosphere appears to be no тейге than ма Vn! 
(Goo Ref. 1, p. 830). 
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concentrated non- 
dispersive energy 
through natural 
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1935 


News on directed 
energy weapons 


Nazi developed 
Particle Beam 
Weapon & electric 
gun/cannon 


Videos / documentaries. 
оп secret weapons & 
the death ray & 
directed energy 
weapons 


Architectural drawing by Titus deBobula shows Tesla's high potential terminal and 
powerhouse. This illustration was included with his death ray weapon proposal. 


Tesla explained in many articles about experiments or inventions that could produce 
effects at considerable distances. He described different phenomena which seems ta. 
have different nature between eachother. Despite his statements about this concepts 
have never been demonstrated today there exist the concept of "directed energy 


Tesla's Latest Results = He Now Produces Radiooraphs at a Distance of More Than Forty, 
Feet - Electrical Review - March 18th, 1896: 


"Lam producing strong shadows at distances of 40 feet. I repeat, 40 feet and even 
more. Nor is this all. So strong are the actions on the film that provisions must be 
‘made to guard the plates in my photographic department, located on the floor 
above, a distance of fully 60 feet, from being spolled by long exposure to the stray 
rays. Though during my investigations I have performed many experiments which 
seemed extraordinary, 1 am deeply astonished observing these unexpected 
manifestations, and still more so, as even now I see before me the possibility, not 
to say certitude, of augmenting the effects with my apparatus at least tenfold!" 


"These effects upon the sensitive plate at so great a distance 1 attribute to the 
employment of a bulb with a single terminal, which permits the use of practically 
any desired potential and the attainment of extraordinary speeds of the projected 
particles. With such a bulb it is also evident that the action upon a fluorescent 
screen is proportionately greater than when the usual kind of tube is employed, and 
I have already observed enough to feel sure that great developments are to be 
looked for in this direction". 


‘tps eslaresearch imdo.comideat-ray 
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1n 1907, when commenting on the destruction of the French ship lena, Tesla nated in a 
letter to the New York Times that he has built and tested remotely controlled torpedoes, 
but that electrical waves would be more destructive: 


"As to projecting wave energy to any particular region of the globe, this can be 
done by my devices,” he wrote. Further, he claimed that "the spot at which the 
desired effect is to be produced can be calculated very closely, assuming the 
accepted terrestrial measurements to be correct." 


1n 1908 Tesla repeated the idea of destruction by electrical waves to the newspaper on 
April 21st His letter to the editor stated: 


"When 1 spoke of future warfare 1 meant that it should be conducted by direct. 
application of electrical waves without the use of aerial engines or other implements 
of destruction." He added: "This is not a dream. Even now wireless power plants 
could be constructed by which any region of the globe might be rendered 
uninhabitable without subjecting the population of other parts to serious danger or 
inconvenience. 


Again in 1915, in another letter to the editor, Tesla stated: 
"IL is perfectly practical to transmit electrical energy without wires and produce 


destructive effects at a distance. 1 have already constructed a wireless transmitter 
which makes this possible. When unavoidable, the [transmitter] may be used to 


Courtesy of Tesla Collection - http://teslacollection.cor 
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TESLA’S NEW DEVICE 
LIKE BOLTS OF THOR 


He Seeks to Patent Wireless En- 
gine for Destroying Navies 
by Pulling a Lever. 


TO SHATTER ARMIES ALSO 


Tesla's Views on Electricity and the War - The Electrical Experimenter - August, 1917: 


“At the time of those tests 1 succeeded in producing the most powerful X-rays ever 
seen, I could stand at a distance of 100 feet from the X-ray apparatus and see the 
bones of the hand clearly with the aid of a fluoroscope screen; and I could have. 
easily seen them at a distance several times this by utilizing sultable power. In fact, 
1 could not then procure X-ray generators to handle even a small fraction of the 
power 1 had available. But I now have apparatus designed whereby this tremendous 
energy of hundreds of kilowatts can be successfully transformed into X-rays." 


By the same month Tesla outlined a concept for primitive radar-like units. He stated: 


",-by thelr [electromagnetic waves] use we may produce at wil, from a sending 
station, an electrical effect in any particular region of the globe; [with which] we 
‘may determine the relative position or course of a moving object, such as a vessel 
at sea, the distance traversed by the same, or its speed". 


Tesla's 1917 proposal for Directed Energy submarine warfare (Tesla's Views on 
Electricity and the War - The Electrical Experimenter - August, 1917 and New Yankee 
‘nicks to Circumvent the U-Boat - The Fort Wayne Journal-Gazette, Fort Wayne, Indiana 
= August 19, 1917): 


"I believe the magnetic method of locating or indicating the presence of an iron or 
steel mass might prove very practical in locating a hidden submarine. And itis of 
course of paramount importance that we do find a means of accurately locating the 
sub-sea fighters when they are submerged, so that we can, with this information, 
be ready to close in on them when they attempt to come to the surface. Especially 
is this Important when several vessels are traveling in fleet formation; the location 
and presence of the enemy submarine can be radiographed to the other vessels by 
the one doing the magnetic surveying and, by means of nets in some cases, or gun- 
fire and the use of hydro-aeroplanes sent aloft from the ships, the enemy under 
water stands a mighty good chance of being either ‘bombed, shelled or netted. 


"However, a means would soon be found of nullifying this magnetic detector of the 
submerged undersea war-craft. They might make the ‘U-boat’ hulls of some non- B 
‘magnetic metal, such as copper, brass, or aluminum. It is a good rule to always 
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keep in mind that for practically every good invention of such a kind as this, there 


has always been invented an opposite, and equally efficient counteracting 
invention." 


"Now suppose that we erect on a vessel a large rectangular helice or inductance coll 
of insulated wire. Actual experiments in my laboratory at Houston Street (New York 
City) have proven that the presence of a local iron mass such as the ship's hull 
would not interfere with the action of this device. To this сой af wire, measuring 
perhaps 400 feet in length by 70 feet in width (the breadth of the ship), we connect 
а source of extremely high frequency and very powerful oscillating current. By this 
‘means there are radiated powerful oscillating electro-static currents, which as 1 
have found by actual experiment in my Colorado tests some years ago, will first 
affect a metallic body (such as a submarine hull, even though made of brass or any 
other metal), and in turn cause that mass to react Inductively on the exciting coll on 
the ship. To locate an iron mass, It is not necessary to excite the coll with a high 
frequency current; the critical balance of the coll will be affected simply by the 
presence of the magnetic body. To be able to accurately determine the direction 
and range of the enemy submarine, four exciting inductances should be used. With 
a single inductance, however, it would be possible to determine the location of a 
submarine by running the ship first in one direction and then in another, and noting 
whether the reactance effect caused by the presence of the submarine hull 
Increased or decreased. The radiating inductance must be very sharply attuned to 
the measuring apparatus installed on the ship, when no trouble will be found in 
detecting the presence of such a large metallic mass as a submarine, even at a 
distance of 5 to 6 miles; of this 1 feel confident from my past experiments in the 
realm of ultra-high frequency currents and potentials." 


Tesla was incorrect in his assumption that high frequency radio waves would penetrate. 
Water but Emile Girardeau, who helped develop France's first radar system in the 
1930s, noted in 1953 that Tesla's general speculation that a very strong high frequency 
signal would be needed was correct stating: 


*(Tesla) was prophesying or dreaming, since he had at his disposal no means of 
carrying them out, but one must add that if he was dreaming, at least he was 
dreaming correctly. 


Оп July 11, 1934 the inventor described a new weapon for first time in the New York 
Sun and The New York Times as being able to be used against ground-based Infantry or 
for anti-aircraft purposes. The press called It а "peace ray" or death ray. 


Tesla announced to the world two astonishing new inventions. The first was a particle 
beam projector that Tesla Intended to be used as an instrument of national defense. He 
called his system "teleforce." With this machine he declared that a nation could bring 
wholesale destruction upon invading armies and shoot down fleets of incoming aircraft 
at a distance of 200 miles (400 km) away. While the basic beam weapon concept was 
first revealed in 1934, on Tesla's 78th birthday, specific details about the actual device 
have been difficult to obtain. 


One year later, during his annual birthday press conference on July 10, 1935, Tesla 
claimed a method to transmit mechanical energy with minimal loss over any terrestrial 
distance, allowing for a new means of communication and a technique for the location 
of subterranean mineral deposits. Tesla's mechanical power transmission system, he 
dubbed it the "art of telegeodynamics," was based primarily upon his reciprocating 
engine invention, patented in 1894. While the fundamental operating principles of 
Tesla's mechanical oscillator are well understood, litle has been said about how the 
machine would have been used for underground prospecting. 


‘ps eslaresearc jmdo.comideath-ray! 


ЕП “The "death гау" - Open Tesla Research 
In Leland Anderson's newest book "Nikola Tesla's Teleforce & Telegeodynamics 
Proposals" these two important papers, hidden for more than 60 years, are presented 
for the first time, The principles behind teleforce the particle-beam weapon, and 
telegeodynamics the mechanical earth-resonance concept far seismic exploration, аге 
fully addressed. In addition to copies of the original documents, typed on Tesla's official 
stationery, this Work also includes two Reader's Ald sections that guide the reader 
through the more technical aspects of each paper. The papers are followed by 
Commentary sections which provide historical background and functional explanations 
of the two devices. Significant newspaper articles and headline accounts are provided to 
document the first mention of these proposals. A large Appendix provides a wealth of 
related material and background information, followed by a Bibliography section and 
Index. 


Postcard illustration of the Hotel New Yorker, New York City. (Collection of The New- 
York Historical Society) 


Tesla announced his new beam weapon in numerous newspaper interviews 
оп his seventy-eighth birthday 


їп 1934 Tesla moved to his final residence, room 3327 (still divisible by three) of the. 
recently completed Hotel New Yorker. There he lived alone with his ideas and his 
pigeons for the next decade. He posted a typewritten note on the door: "Please Do Not 
Disturb The Occupant Of This Room." 


In Tesla's mind, it was time to reveal his greatest invention: a perfect and impossible 
idea, a weapon to prevent World War II. 


Оп July 11, 1934, the headline on the front page of The New York Times anounced: 
“Tesla at 78 hares new death beam 


"Will send concentrated beams of particles through the free air, of such tremendous 
energy that they will bring down a fleet of 10,000 enemy airplanes at a distance of 
250 miles (400 km) from a defending nation's border and will cause armies of 
millions to drop dead in their tracks. 


When put in operation, Dr. Tesla said, this latest invention of his would make war 
impossible. This death-beam, he asserted would surround each country like an 
invisible Chinese wall, only a million times more impenetrable. It would make every 
nation impregnable against attack by airplanes or by large invading armies". 


Joseph Butler, a U.S. Alr Force expert on beam weapons, has said of Tesla's idea, 
‘Definitely, he had the concept of a charged particle beam weapon back in the 1930s. 
The concept was right on the mark ... particles projected out long distances to do 
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damage to some enemy airplanes, in his particular case." But Butler added, "I haven't a 
clue how he meant to actually do И" (Interview with the authors, 1998). 


Tesis concept of future warfare: Tesla tower inaction supplying and directing war machines fro 


The inventor envisioned war in the future as a "mere contest" between machines. This 
concept was Illustrated by Paul Frank and appeared in Science and Invention, February 
1922. 


Sensing a business opportunity, Tesla commissions architect Titus deBobula їп 1934 to 
draw plans of what the new particle beam weapon towers might look like and contacts 
several governments around the world to try to sell his plans. 


+ New York Herald 
Tribune - July 11, 1934: 
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"First and most important is a mechanism for producing rays and other energy 
manifestations in free air. Hitherto vacuum tubes have always been necessary. 
Second is an apparatus for producing unheard-of quantities of electrical 
current and for controlling it when produced. The current is necessary as 
power for the first mechanism. Without this, no rays of sufficient strength could be 
Produced. The third is a method of intensifying and amplifying the second 
process, and the fourth is a method of producing "tremendous electrical 
repellent force". 


On July 23, 1934 Time Magazine wrote an article about Tesla's Ray; 


"Last week Dr. Tesla announced a combination of four inventions which would make war 
unthinkable 


Nucleus of the idea is a death ray - a concentrated beam of sub-microscopic particles 
fiying at velocities approaching that of light. The beam, according to Tesla, would drop 
an army in its tracks, bring down squadrons of airplanes 250 miles away. Inventor Tesla 
would discharge the ray by means of 


1. a device to nullify the Impeding effect of the atmosphere on the particles, 
2. a method for setting up high potential, 

3. a process for amplifying that potential to 50.000.000 volts, 

4. creation of "a tremendous electrical repelling force." 


estat эмт 


According to Tesla production of the particle beam is dependent upon the following four 
Inventions (For more details see also: "The new art of projecting concentrated non- 
dispersive eneray through natural media" 


1-.A method and apparatus for producing rays and other manifestations of energy. 
in free air, eliminating the high vacuum necessary at present for the production of 
such rays and beams. This is accomplished with a novel form of high vacuum tube, 
опе end of which is open to the atmosphere. The projectiles are accelerated in a 
vacuum and then conducted into the atmosphere through a valvular conduit. 


Я] О КО О 


eo] 


‘tps eslaresearc jimdo.comideat-ray аза 


ЕП The "death гау" - Open Tesla Research 


* 68179,043 - Improved process and apparatus for production of high vacua - 
March 24, 1921 


+ 1,329,559 Valvular Conduit, February 3, 1920. 
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Tesla Fuld Diode 


2-.А method and process for producing very great electrical force in the range of 
60,000,000 volts to propel the particles to their objective. Tesla specified that this 
could be done with a large electrostatic generator on a new principle and of very 
great power, in many respects similar to a Van de Graaff generator. In place of a 
charge-carrying belt it employs a circulating stream of desiccated air that is 
propelled through a hermetically sealed ductwork by a Tesla disc blower. A 
Wardenclyffe type apparatus could also be used for this purpose, 


€: 


SCHEMATIC ILLUSTRATION OF NEW HIGH POTENTIAL GENERATOR а SPHERICAL 
TERMINAL AND AN OPEN VACUUM TUBE 


* US1,061,142 - Fluid Propulsion - April 29, 1913 
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Exhaust flange 


Incake ports 


з-.А method for amplifying this process in the second invention. The exterior of the 
high potential terminal is equipped with numerous bulbs of some insulating material 
each containing, —an electrode of thin metal sheet suitably rounded— and — 
exhausted to the highest vacuum obtainable.— 


Enlarged View of One 
of the Attachments 


‘tps Meslaresearc jmdo.comideat-ray aue 


ЕП The "death гау" - Open Tesla Research 


DIAGRAM INDICATING DISTRIBUTION OF CHARGES 


4-.А new method for producing a tremendous electrical repelling force in the form 
of —provisions for imparting to a minute particle an extremely high charge.— It 
appears this refers to the internal conducting component (the socket and central 
extension) at the base of the projector or gun element of the system While the 
specific details about this aspect of the design are not readily apparent, it seems 
that strict attention to the fulfilment of requirements 1, 2 and 3 is critical to 
success. In Tesla's words, “by the application of my discoveries it is possible to 
Increase the force of repulsion more than a million times and what was heretofore 
Impossible is rendered easy of accomplishment".—[1, 2] 


His idea was probably to use a gigantic electrostatic generator run by one of his 
turbines to accelerate tiny particles of mercury until they became a stream of super 
high-powered bullets of several million volts. Since they were accelerated in a vacuum, 
Tesla needed a way to spit them out of the accelerator sphere without letting alr in. Не 
proposed to do this with the special nozzle which blew high-pressure air around an open 
tube leading to the evacuated sphere and acted like a constantly renewing plug to 
preserve the vacuum. What happens to the mercury stream after It left the nozzle and 
had to travel through the atmosphere was another matter that was never quite figured 
out. 


In the death ray prpoposal, Tesla used the term "particles" but in this case he did not 
mean atomic particles like protons, neutron... etc but he meant microscopic droplets 
accelerated in a electron tube and by the action of the repulsion of the electrostatic 
force. 


The Inventions, Researches and Writings of Nikola Tesla - by Thomas Commerford 


Martin, Editor - 1894: а 
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The electrostatic attractions and repulsions between bodies of measurable 
dimensions are, of all the manifestations of this force, the frst so-called electrical 
phenomena noted. But though they have been known to us for many centuries, the 
precise nature of the mechanism concerned in these actions is still unknown to us, 
and has not been even quite satisfactorily explained. What kind of mechanism must. 
that be? We cannot help wondering when we observe two magnets attracting and 
repelling each other with a force of hundreds of pounds with apparently nothing 
between them. We have in our commercial dynamos magnets capable of sustaining 
їп mid-air tons of weight. But what are even these 


[Pg 326] 


forces acting between magnets when compared with the tremendous attractions 
and repulsions produced by electrostatic force, to which there is apparently no limit 
as to intensity. In lightning discharges bodies are often charged to so high a 
potential that they are thrown away with inconceivable force and torn asunder or 
shattered into fragments. Still even such effects cannot compare with the 
attractions and repulsions which exist between charged molecules or atoms, and 
which are sufficient to project them with speeds of many kilometres a second, зо 
that under their violent impact bodies are rendered highly Incandescent and are 
volatiized. It is of special interest for the thinker who Inquires into the nature of 
these forces to note that whereas the actions between individual molecules or 
atoms occur seemingly under any conditions, the attractions and repulsions of 
bodies of measurable dimensions imply a medium possessing insulating properties. 
So, if air, either by being rarefied or heated, is rendered more or less conducting, 
these actions between two electrified bodies practically cease, while the actions 
between the Individual atoms continue to manifest themselves. 


An experiment may serve as an illustration and as a means of bringing out other 
features of interest. Some time ago I showed that a lamp filament or wire mounted 
їп a bulb and connected to one of the terminals of a high tension secondary coll is 
set spinning, the top of the filament generally describing a circle. This vibration was 
very energetic when the air in the bulb was at ordinary pressure and became less 
energetic when the air in the bulb was strongly compressed. It ceased altogether 
when the air was exhausted so as to become comparatively good conducting. 1 
found at that time that no vibration took place when the bulb was very highly. 
exhausted. But I conjectured that the vibration which I ascribed to the electrostatic 
action between the walls of the bulb and the filament should take place also in а 
highly exhausted bulb. То test this under conditions which were more favorable, a 
bulb like the one in Fig. 174, was constructed. It comprised a globe b, in the neck of 
which was sealed a platinum wire w carrying a thin lamp filament f. In the lower 
part of the globe a tube t was sealed so as to surround the filament. The exhaustion. 
was carried as far as it was practicable with the apparatus employed. 


This bulb verified my expectation, for the filament was set spinning when the 
current was turned on, and became incandes 
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ig. 173. a нө. 174. 
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cent. It also showed another interesting feature, bearing upon the preceding 
remarks, namely, when the filament had been kept incandescent some time, the 
narrow tube and the space inside were brought to an elevated temperature, and as 
the gas in the tube then became conducting, the electrostatic attraction between 
the glass and the filament became very weak or ceased, and the filament came to 
rest. When it came to rest it would glow far more intensely. This was probably due 
to its assuming the position in the centre of the tube where the molecular 
bombardment was most intense, and also partly to the fact that the individual 
Impacts were more violent and that no part of the supplied energy was converted 
into mechanical movement. Since, in accordance with accepted views, in this 
experiment the incandescence must be attributed to the Impacts of the particles, 
molecules or atoms in the heated space, these particles must therefore, in order to 
explain such action, be assumed to behave as independent carriers of electric 
charges immersed in an insulating medium; yet there is no attractive force between 
the glass tube and the filament because the space in the tube is, as a whole, 
conducting. 


It is of some interest to observe in this connection that whereas the attraction 
between two electrified bodies may cease owing to the impairing of the insulating 
power of the medium in which they are immersed, the repulsion between the bodies 
‘may still be observed. This may be explained in a plausible way. When the bodies 
are placed at some distance in a poorly conducting medium, such as slightly 
warmed or rarefied air, and are suddenly electrified, opposite electric charges being 
imparted to them, these charges equalize more or less by leakage through the air. 
But if the bodies are similarly electrified, there Is less opportunity afforded for such 
dissipation, hence the repulsion observed in such case is greater than the 
attraction. Repulsive actions in a gaseous medium are however, as Prof. Crookes 
has shown, enhanced by molecular bombardment. 


In some moment of his Ме, Tesla believed in the possibilty of the atomic energy as а 
source of energy, but after some years he stated just the oposite as a result of his 

unsuccessful experiments of "accelerating and crushing atomic particles". For this 

reason it is supposed that some kind of particle accelerator would be necessary to B 
develop such experiments, however the details are uknown. The utilization of electron 
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tubes (or cathode tubes) is described in some articles and interviews about Tesla's 
"death гау". 


Harnessing Nature - Can The Free Energy Of Space Be Utilized? - Scientific American - 
April 5, 1913 


"Experiments conducted by Mr. Nikola Tesla with electromotive forces of 2.000.000 
volts have convinced him that if 100.000.000 volts could be produced it 
might be possible to break down the atomic structure of any element and 
thus liberate a certain amount of energy. "But," he told the writer of this 
article, "even If the feat could be accomplished and suficient energy set free, there 
stil remains the enormously dificult problem of devising a means of utilizing the 
energy їп a practical way." 


Tesla, 75, Predicts New Power Source - New York Times - July Sth, 1931 


"When and where do you expect to make the official announcement of your new 
discoveries?" the inventor was asked. 


"These discoveries," he replied, "did not come to me over night, but as the result of 
intense study and experimentation for nearly thirty-six years. Гат naturally 
anxious to give the facts to the world as soon as possible, but I also wish to present 
them in a finished form. That may take a few months or a few years. 


The idea of atomic energy is lusionary but it has taken so powerful a hold on the 
minds, that although I have preached against it for twenty-five years, there are still 
some who believe It to be realizable.” 


"I have disintegrated atoms in my experiments with a high potential vacuum 
tube I brought out in 1896, which I consider one of my best inventions. 1 have 
operated it with pressures ranging from 4,000,000 to 18,000,000 volts. 
More recently I have designed an apparatus for 50,000,000 volts which 
should produce many results of great scientific Importance. 


"But as to atomic energy, my experimental observations have shown that the 
process of disintegration is not accompanied by a liberation of such energy 
as might be expected from the present theories.” 

Aerial defense "death beam” offered to U.S by Tesla - The Baltimor Sun - July 12, 1940, 


The voltages for propelling the deth beam to its objective, he stated, will 
attain a potential of 50.000.000. 


With this enourmous voltage, he said, microscopic particles of matter will 
be catapulted on their mission of defensive destruction. 
Beam to kill Army at 200 Miles, Tesla's Claim on 78th Birthday - New York Herald 
Tribune - July 11, 1934: 
"It Is an Electric Gun 
The beam of force itself, as Dr. Tesla described it, is a concentrated current - it 


need be no thicker than a pencil - of microscopic particles moving at several а 
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hundred times the speed of artillery projectiles. The machine into which Dr. Tesla 
combines his four devices is, in realty, a sort of electrical gun. 


He illustrated the sort of thing that the particles will be by recalling an incident that 
occurred often enough when he was experimenting with a cathode tube. Then, 
sometimes, a particle larger than an electron, but still very tiny, would break off 
from the cathode, pass out of the tube and hit him. He said he could feel a sharp, 
stinging pain where it entered his body, and again at the place where it passed out. 
The particles in the beam of force, ammunition which the operators of the 
generating machine will have to supply, will travel far faster than such 
particles as broke off from the cathode, and they will travel in concentrations, 
he said. 


As Dr. Tesla explained it, the tremendous speed of the particles will give them 
their destruction-dealing qualities. All but the thickest armored surfaces 
confronting them would be melted through in an instant by the heat generated in 
the concussion”. 

"I should also say, and this is perhaps as important as anything else about it, that 
їп this apparatus all limitations as to electric force and the quantity of electricity 
transmitted have been removed." 


Prepared Statement of Tesla (For interview with press on 81st birthday observance): 


There is one more discovery which I want to announce at this time, consisting of a 
new method and apparatus for the obtainment of vacua exceeding many times the 
highest heretofore realized. 1 think that as much as one-billionth of a micron can be 
attained. What may be accomplished by means of such vacua is a matter of 
conjecture, but It is obvious that they will make possible the production of much 
‘more intense effects in electron tubes. My ideas regarding the electron are at 
variance with those generally entertained. I hold that it is a relatively large 
body carrying a surface charge and not an elementary unit. When such an 
electron leaves an electrode of extremely high potential and in very high 
vacuum, it carries an electrostatic charge many times greater than the 
normal. This may astonish some of those who think that the particle has the same 
charge in the tube and outside of it in the air. A beautiful and instructive experiment 
has been contrived by me showing that such is not the case, for as soon as the 
particle gets out into the atmosphere it becomes a blazing star owing to 
the escape of the excess charge. The great quantity of electricity stored on 
the particle is responsible for the difficulties encountered in the operation 
of certain tubes and the rapid deterioration of the same. 


Proposing the "death ray" for defense - Philadelphia Inquirer - October 20, 1940: 
“Its based on an entirely new principle of physics that nobody ever has dreamed 
of. It is different from the principle embodied in my inventions relating to 


the transmission of electrical power from a distance, for which I hold a 
number of basic patents 
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"Two Orion Ferme aT WARE ANNEAL Formed И Bear 


Illustrations from an article in the March, 1920 Issue of Electrical Experimenter entitled 
"Wireless Transmission of Power Now Possible”, The Illustrations shaw his prototype 
devices for "directed ionized beam transmissions,” a "deathray-searchlight" device. But 
according to Tesla, the results of tests did not justify the hope of important practical 
applications in large distance. 


"After preliminary laboratory experiments, I made tests on a large scale with 
the transmitter referred to and a beam of ultra-violet rays of great energy 
in an attempt to conduct the current to the high rarefied strata of the air 
and thus create an auroral display such as might be utilized for illumination, 
especialy of oceans at night. I found that there was some virtue in the 
principal but the results did not justify the hope of Important practical 
applications although, some years later, several inventors claimed to have 
produced a "death ray" in this manner. While the published reports to this effect 
were entirely unfounded, 1 believe that with the new transmitter to be built, many 
wonders will be achieved’ 


A Machine to End War - Liberty - February 1937: 


My discovery ends the menace of airplanes or submarines, but it insures the 
supremacy of the battleship, because battleships may be provided with some of the 
required equipment. There might still be war at sea, but no warship could 
successfully attack the shore line, as the coast equipment will be superior to the 
armament of any battleship. 


I want to state explicitly that this invention of mine does not contemplate 
the use of any so-called "death rays." Rays are not applicable because they 
cannot be produced in requisite quantities and diminish rapidly in intensity 
with distance. All the energy of New York City (approximately two milion 
horsepower) transformed into rays and projected twenty miles, could not kill a 
human being, because, according to a well known law of physics, it would disperse. 
to such an extent as to be ineffectual 


My apparatus projects particles which may be relatively large or of 5 
microscopic dimensions, enabling us to convey to a small area at a great 
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distance trillions of times more energy than is possible with rays of апу kind. Many 
thousands of horsepower can thus be transmitted by a stream thinner than a hair, 
so that nothing can resist. This wonderful feature will make it possible, among other. 
things, to achieve undreamed-of results in television, for there wlll be almost no 
limit to the intensity of illumination, the size of the picture, or distance of 
projection. 


1do not say that there may not be several destructive wars before the world 
accepts my gift. I may not live to see its acceptance. But 1 am convinced that a 
century from now every nation will render itself immune from attack by my device 
or by a device based upon a similar principle 


At the age of 81, at a luncheon in his honor, concerning the Death Ray, Tesla stated: 


"But it is not an experiment... I have built, demonstrated and used it. Only a ttle 
time will pass before I can give it to the world.” 


History of particle accelerators 


There are two basic classes of accelerators: electrostatic and oscillating field 
accelerators, Electrostatic accelerators use static electric fields to accelerate particles. А 
‘small-scale example of this class is the cathode ray tube in an ordinary old television 
set. Other examples are the Cockcroft-Walton generator and the Van de Graaff 
generator. The achievable kinetic energy for particles in these devices is limited by 
electrical breakdown. Oscillating field accelerators, on the other hand, use radio 
frequency electromagnetic fields to accelerate particles, and circumvent the breakdown 
problem. This class, which was first developed in the 1920s, is the basis for all modern 
accelerator concepts and large-scale facilities, 


‘To be able to go deeper into the secrets of the structure of matter, the phycisists found 
that they had to "crush", "hit" or "disturb" the atomic particles with the maximum. 
energy as possible. In 1911 Rutherford achieved to elaborate an atomic model by the 
help of a projectile of certain energy: the o particles (alpha particles). During a long 
period of time such particles were the unique method to disturb the microcosmos in а 
controled way; but for the only way to produce them, it was necesary some kind of 
material which would be already radiactive in nature. This limitation became more 
remarkable in 1919 when Rutherford opened the new field of nuclear transformations 
when he studied the reaction N14 + a (alpha) => O17 + p (a nucleus of Nitrogen 
absorbs an o particle, emiting a proton and transforming it into a Oxigen nucleus). The 
radlactive sources avallable were too weak to continue penetrating Into the mistery of 
atomic nucleus. One gram of radium produced 37.000 milion of a particles per second 
(apart from other products of the disintegration) of which 1 from 100.000 brought a 
transformation; too few to be able to separate chemically the generated substances to 
examine the products. Furthermore, the energy of those a particles were just enough to 
be able to surpass the electric repulsion of the nucleus to which they were directed. It 
was urgent to find machines which would be able to Increase the number and velocity 
(energy) of the particles. And because they were charged, one way was to put them 
Inside great potential differences. 


Before the WW no technical means existed to progress so much in that direction. From 
the 1920's already begun to appear some apparatus. In Cambridge, John Cockcroft and 
Ernest Walton used а voltaic multiplier which provided to them 125 Kv (1Kv=1000V) to 
be the first to observe їп 1932 the artificial disintegration of atoms of lithium in two a 
particles. In the department of Terrestrial Magnetism of the Carnegie Institute of 
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Washington, Merle Tuve in 1928 used a transformer invented by Nikola Tesla with which 
he reached 3 million Volts. With the colaboration of Gregory Breit, Tuve used this 
method to accelerate protons and electrons. After working during a short time in an 
electric power plant in Alabama, Robert J. Van de Graaf designed his electrostatic 
generator. After spending one year In Oxford with a studentship, he сопсеме a device 
to bulld up a high voltage using simple principles of electrostatics. A belt of insulating 
material carries electricity from a point source to a large insulated spherical conductor. 
Another belt likewise delivers electricity of the opposite charge to another sphere. The 
spheres bulld up a potential until the electric field breaks down the air and a huge spark 
"arcs" across, While a postdoctoral fellow at Princeton, he adapted It (where he arrived 
in 1928) for the acceleration of particles. In a short time his prototype provided the 80. 
Kv and in 1931 was already possible to provide 750 Kv and using two spheres it was 
possible to achieve a potential difference of 1,5 Mv (1Mv=1000Ky). In 1937 already 
existed Van de Graaf generators of § meters high which were able to provide SMv. By 
Increasing the radius of the spheres, Van de Graaff could reach higher voltages without 
arcing. The maximum voltage in theory, in megavolts, roughly equalled the radius of 
the sphere in feet. He was soon planning a pair of spheres 15 feet across. In 1933 Tuve 
and his team used a Van de Graaf generator of 1 Mv together with the discharge tube 
Which they improved and they observed the disintegration of lithium and boron. 


| 
| 
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This electrostatic generator (Van de Graaf generator) atom-smasher was bullt at the 
Carnegie Institution in Washington D.C., and used between 1920 and 1940. The cross- 
Section shows a spherical conductor, Its insulating supports, and tube in which particles 
are accelerated. The charging belt is shown cut-off near the top and bottom. This 
structure was also the talk of "death-rays". 


Ye most important initiative which ended up developing more and marking an era of 
physics was that associated to American phycisist Ernest Orlando Lawrence. The 
difficulties of maintaining high voltages led several physicists to propose accelerating 
particles by using a lower voltage more than once. After graduating in Yale Lawrence 
Was hired as a professor associated to physics for Berkley in 1928. Lawrence learned ог 
‘one such scheme in the spring of 1929, while browsing through an issue of Archiv für 
Elektrotechnik, a German journal for electrical engineers. Lawrence read German only 
with great difficulty, but he was rewarded for his diligence: he found an article by а 
Norwegian engineer, Rolf Widerbe, the title of which he could translate as "On а new 
principle for the production of higher voltages." The diagrams explained the principle 
and Lawrence skipped the text. This article Inspired his idea of a particle accelerator, 
the first cyclotron. 


The fast rado frequency iac for acceleration of heavy юпа was designed by Ralf 
idera in 1928. 1 MHz, 25КУ f source to accelerate potassium ons up to 50 
Kev. Optimum gap distance берулер 


Rolf Wideroe, Gustav Ising, Leó Szilárd, Donald Kerst, and Ernest Lawrence are 
considered pioneers of the particle accelerators, conceiving and building the first 
operational linear particle accelerator, the betatron, and the cyclotron. 
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Diagram of a cyclotron, a particle accelerator invented by Earnest О. Lawrence in 1932 
and widely used from the 1930s to the 1950s. It consists of a pair of "D" shaped sheet. 
metal electrodes called "Dees" placed face to face inside a vacuum chamber, between 
the poles of an electromagnet. An oscillating radio frequency voltage of several 
thousand volts is applied to the dees. Atomic particles to be accelerated, such as 
protons are released in the center. The magnetic field causes them to travel in a spiral 
path from the center to the rim of the dees, being accelerated each time they pass from 
one electrode to the other. When the particles reach the rim they pass out of the dees 
through а small gap and strike a target. In this diagram the electromagnet pole pieces 
are not shown full sie; they must be at least as big as the dees to create a uniform. 
field. Caption: How the cyclotron works. Size of the magnets has been kept dawn to 
show the path of the electron 


‘The New Art of Projecting Concentrated Non-Dispersive Energy 
‘Through Natural Media 


Whether Tesla's idea was ever taken seriously is stil a mater of conjecture, Most 
experts today consider his idea infeasible. Though, his death beam bears an uncanny 
resemblance to the charged-particle beam weapon developed by both the United States 
(Beam Experiments Aboard Racket) and the Soviet Union during the cold war. 


At the end of 1930s many conflicts were giving enough evidence that the dark future of 
war would soon break out in Europe. Nikola Tesla tryed to convince the military to. 
Generate interest to get the fundings for his "peace beam", but It seems that he didn't 
recieve the attention that he was hoping. After some attempts, he decided to not give 
up and he sent an elaborate technical paper, Including diagrams, to a number of Allied 
nations including the United States, Canada, England, France, the Soviet Union, and 
Yugoslavia. 


A paper surfaces in 1983 which is the first to show an actual plan for a weapon. An 
analysis of the paper by the Tesla museum in Belgrade determines them to be 
authentic. The paper, which is entitled "New Art of Projecting Concentrated Non- 
Dispersive Energy Through Natural Media" is the only known paper Telsa ever wrote. 
about particle beam weaponry. 


‘The most interested country of all which recieved Tesla's proposal, the greatest interest. 
came from the Soviet Union. In 1937 (agreement dated in April 20, 1935) Tesla. 
presented a plan to the Amtorg Trading Corporation, an alleged Soviet arms front in. 
New York City. Two years later, in 1939, one stage of the plan was tested in the USSR 
апа Tesla received a check for $25,000. It is highlighted from the released unclassified 
FBI archives (Part 1 page 185). Contained within the extract Tesla agreed to supply 
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plans, specification, and complete information on а method and apparatus for producing 
very small particles in a tube open to air, for Increasing the charge of the particles to 
the full voltage of the high potential terminal, and for projecting the particles to а 
distances of a hundred miles or more. The maximum speed of the particles was 
specified as not less than 350 miles per second. The receipt of $25,000 fee for this 
disclosure was acknowledged by Nikola Tesla and by A. Bartanian of the Amtorg Trading 
Corporation. 


During World War II, Amtorg handled the flow of military supplies to the Soviet Union, 
Including armaments, raw materials, food, and uniforms under the Lend-Lease 
program. 


During the Cold War years, the scope of Amtorg's enterprise was more limited, but it 
continued to conduct its business at 49 West 37th Street, in New York City, maintaining 
2 skeleton staff. As an arm of the Soviet state, Amtorg, at that time located at 355 
Lexington Avenue in New York City, was targeted In two bombing attempts, in 1971 and 
1976, by members of the Jewish Armed Resistance, an extremist group affiliated with 
the Jewish Defense League. 


Surrounded by continuing controversy, Amtorg survived the Cold War but did not 
Survive the collapse of the Soviet Union, quietly disappearing in 1998. 


In a letter that was written to J. P. Morgan, Jr. on November 29, 1934, Tesla described 
the weapon: 


"I have made recent discoveries of inestimable value... The flying machine has 
completely demoralized the world, so much that in some cities, as London and 
Paris, people are in mortal fear from aerial bombing. The new means I have 
perfected afford absolute protection against this and other forms of attack. ... These 
new discoveries, which I have carried out experimentally on a limited scale, have 
created a profound impression. One of the most pressing problems seems to be the 
protection of London and 1 am writing to some influential friends in England hoping 
that my plan will be adopted without delay. The Russians are very anxious to render 
their borders safe against Japanese invasion and I have made them a proposal 
which is being seriously considered". 


During the period in which the negotiations were being carried on, Tesla claimed that 
efforts had been made to steal the invention. His room had been entered and his papers 
had been scrutinized, but the thieves, or spies, left empty-handed. He sald that there 
was no danger that his Invention could be stolen for he had at no time committed any 
part of it to paper. The blueprint for the Teleforce weapon was all in his mind. 


1n 1940 Tesla estimated that each station would cost no more than $2,000,000 and 
could have been constructed in a few months. 


CNN Special Report 1985 Electromagnetic Frequency 
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Tesla Weapons 


Other controversial death ray proposals and possible frauds 


"Death ray proposal by Harry Grinden Matthews 
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esta's Views on Electricity and the War" - The Electrical Experimenter - August, 1917 


"The ‘Ulivi ray’ really was transplanted from this country to Italy," asserted Dr. 
Tesla. "It was simply an adaptation of my ultra-powerful high-frequency phenomena 
as carried out in Colorado and cited previously. With a powerful oscillator 
developing thousands of horsepower It would become readily possible to detonate 
powder and munition magazines by means of the high frequency currents induced. 
їп every bit of metal, even when located five to six miles away and more. Even a 
powder can would have a potential of 6,000 to 7,000 volts induced in it at that 
distance. 


“At the time of those tests I succeeded Іп producing the most powerful X-rays ever 
seen. I could stand at a distance of 100 feet from the X-ray apparatus and see the 
bones of the hand clearly with the ald of a fluoroscope screen; and I could have. 
easily seen them at a distance several times this by utilizing sultable power. In fact, 
1 could nat then procure X-ray generators to handie even а small fraction of the. 
power 1 had available. But I now have apparatus designed whereby this tremendous 
energy of hundreds of kilowatts can be successfully transformed into X-rays.” 


Tesla was probablly wrong in this case when he stated that Giacomo ШМ copyed his 
idea knowing that Uliv's death rays were finally considered a fraud after many attempts 
in different places to avoid his excuses to demonstrate his invention to the public 
without conditions but also because he had the bad habbit to disapear in the righ 
moments (See also: htto://trove.nla.gov.au/ndp/del/aricle/64264587. 
‘searchTerm=Giullo%20 

Ulivi&searchLimits-). 


‘The death ray proposal by Harry Grindell Matthews had almost the same reputation as 
the false italian inventor Giacomo Ulivi because he never had been able to demonstrate 
to the military of the UK or to any other witness, but it seems that there has always 
been some doubt as to whether Matthews ever actually invented a ‘Death Ray knowing 
that some documents held in the French patent office show a patent registered for the 
"Projection à distance Phénomenés invisibles de haute fréquency électrique’ - or the 
"remote projection of invisible high frequency electricity (seeking source) in ather 
wards, the ‘Death Ray - filed in October 1924 under the name Eugene Royer, 
Matthews! close associate. 


Nazi developed "death ray" Weapon 


More information: " Nazi developed "death ray" Weapon. 
‘The following is а set of data related to the Nazi project. 


Death-Rays as Life-Savers in the Third Reich by Pedro Waloschek (the description which 
appear in the book about Tesla's "death ray" is wrong as it was not supposed to use 
electromagnetic waves or wireless energy and in this case Tesla never stated that 
particles should travel faster than light): 
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some of the knowledge considered indispensable for the realisation of such 
weaponry. This does not belong to the world of conjecture; there is real evidence of 
activity, which can be reconstructed thanks to archive documents and witness 
statements, 


Towards the end of the war, scientists In Germany tried to make use of what funds 
were still avallable for research work. Some of these projects were sensible, others 
less so. They also used such projects as pretexts to save their employees from war 
services (see Schiebold) or from deportation in concentration camps (see 
‘Schmellenmeier). Most of them were already thinking in terms of post-war scientific 
ог commercial applications. So they were supported and encouraged by Industrial 
firms like Brown Boveri (BBC), Philips and Siemens, which expected a future market. 
for X-ray-producing machines for hospitals. And they were In strong competition 
with US-firms like General Electric. 


However, їп order to obtain the materials, financial support and services required 
for a project, several scientists found it expedient to declare that their work was of 
vital importance to the war effort. Their chances of success fared even better If they 
could assert that their developments were indispensable for producing a specific 
weapon, which could prove decisive Гог a conclusive (and somewhat miraculous) 
victory. Sometimes these proposals were explicit, and 6 unambiguous (albeit 
secret) reports were submitted to the authorities in writing. But in other cases 
suggestions were raised only orally, and the paperwork that was presented merely 
served to hide the military purpose of these projects behind a smokescreen of 
civilian intent. To some extent the scientists were able to play this game thanks to 
the Nazi leadership's lack of technical and scientific understanding. Furthermore, it 
was unlikely that experts with opposing viewpoints would raise any objections to a 
project considered essential to the war effort since this would have been considered 
їп general as rank defeatism. 


Nevertheless the world was afraid of Hitler's miracle weapons and particularly his 
death rays. What was the truth behind these death rays? And how had the German 
Luftwaffe and other authorities been convinced of the case for making substantial 
research and development efforts to produce such death rays? This is the area 
under discussion. The subject began to fascinate me in my youth. 


My alm is to present the collection of data I have accumulated aver many years, 
and make It accessible to others in a way that I hope will be interesting and easy to 
understand. 1 have been particularly interested in the lives and problems of the 
people involved in the ‘death ray’ projects, and I hope that the information 1 
present will contribute to the elimination of some of the myths and prejudices that 
arose after the war, mainly as a result of the (sometime justified) sllence of the 
participants. 


German "death ray" weapon wrecked - The argus, Melbourne - 8 sept, 1944 


This concrete structure in France was intended to house a Nazi secret weapon, 
French civilians believe. Five thousand workmen were engaged on it day and night, 
but after 35 attacks by the RAF the project was abandoned. Construction men 
hinted that a death ray machine capable of stopping aircraft engines in fight and 
burning London to the ground was being installed. (Canadian WIB Radio photo 
received by Beam Wireless.) 


http://www. areforums,com/forums/air/index. pho?showtopie=215575 
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From "Restricted Films of WWII": 


"An incomplete German Block House near Vatan, France. (About 240Кт south of 
Paris) According to civilians, the nazis hoped to house electrical apparatus to send 
ош beams that would stop aircraft in flight. The structure is 300' long, 200" wide, 
and some four stories high. Steel doors meant to operate on rollers are & thick and 
24°-25" high. Allied aireraft pounded the block hous and it's environs with 10001b 
bombs.” 


Restricted Films of WWII: German "death ray" weapon facility wrecked - T... 


Aerial view of the heavily bombed bunker - Blockhaus d'Éperecques - Open to the public since 1973 and. 


http://www. 456fis.ora/NAZI SECRET WEAPONS OF 1944.htm 


Mechanix Ilustrated 
April 1944. 


‘The British government was spooked back in 1935. Not because of Hitler's air force ог а 
his infantry. Because of his death ray. 
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Newspapers screamed that the Nazis might have a super-weapon that could incinerate 
living tissue or detonate a bomb at long distance. Flooded by letters begging for a 
response, the British Air Ministry asked prominent physicist Robert Watson-Watt to see 
Ifa radio-wave-based death ray was feasible. 


Within ten days Watson-Watt reported that such a weapon was unlikely. But using radio. 
Waves to locate an approaching bomber was a real possibility. And that's how radar was 
born. 


Robert Watson-Watt Is given the credit for inventing the radar. In fact, this credit 
should go to the German engineer Christian Hulsmeyer who In 1904, using patented an 
early warning system for shipping. He, in turn, used a discovery by Heinrich Hertz who 
had discovered in 1888 that radio waves could be bounced off objects. 


їп 1935, Robert Watson-Watt - a Scottish physicist - was asked by the Alr Ministry to 
investigate the possibilty of creating a "death-ray" weapon using radio waves. Watson- 
Watt was working at the National Physical Laboratory in Slough. 


Wetson-Watt did not create a "death-ray" weapon but he did find that his radio 
transmitters could create an echo from an aeroplane that was over 200 miles away. 
This information would give the Royal Alr Force an early warning of an attack by enemy 
fighters. By the time an enemy force was nearing the coastline, fighters would be 
airborne and ready to fight. The enemy would have lost the element of surprise. This 
invention by Watson-Watt was vital to the RAF during the Battle of Britain in 1940. 


1n 1940, aided by John Randall and Henry Boot from Birmingham University, Robert 
Wetson-Watt invented the cavity magnetron. This produced a compact source of short- 
wave radio waves and allowed Fighter Command of the RAF to detect incoming enemy 
planes from a much greater distance thus giving the pilots more time to organize 
themselves. 


Heroes and Weapons of WWII: 01. The Men Who Invented Radar 


The Quantum Exodus: Jewish Fugitives, the Atomic Bomb, and the Holocaust - by 
Gordon Fraser - 2012 - Pg 133-134: 


A network of scientific supporters sprung into action to convince the authorities that 
Gans, an expert in magnetism, would be more profitably employed in. 
‘Schmellenmeler's laboratory. A letter from no less than SS Reichsfurer Heinrich 
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Himmler appeared to settle the matter. The enfeebled Gans was assigned a new 
objective. More than a decade before, an obscure idea in a German research journal 
had led the US sclentis Ernest Lawrence to invent cyclotrons. Machines to whirl 
protons and other subatomic fragments and accelerate them to high energies. 
‘Schmellenmeier's idea was to Investigate wether this new machines could be made 
Into weapons. The effectiveness of conventional German antiaircraft guns had been 
reduced by Allied bombers flying high, out of range ofthe guns, and wreaking 
Increasing havoc on German cities. Perhaps Schmellenmeier's new weapon could hit 
such targets in the stratosphere. The idea was to whirl electrons round in a ring to 
create intense microwave radiation. This would them be beamed at enemy 
aeroplanes and Interfere with engine ignition or blind the crew. The device was 
called the "Rheotron", On a paper, it sounded very Impressive, a new superweapon 
to complement the V1 and the V2 "Vergeltungswaffen" (retaliation weapons) then 
beeing readied, However the idea of such "death ray" was not new. In 1935, Britain 
had set up a comitee to study the new methods of air defence. Soon it appeared 
that the beam power needed was unattainable, but the technology was soon 
refocused into what became to known as "radar". 


Gans had been rescued once from fate in a concentration camp, but was still not 
safe. His luck finally seemed to have run out in the summer of 1944, when he was 
arrested and taken to the Grosse Hamburger Strasse, Berlin's assembly point for 
Jews en route to concentration camps. Again, a rescue mission swung Into action in 
the last minute, By now, with the fate of the Nazis becoming clear, some high-level 
SS members were eager to fabricate some protection for themselves by helping 
Jews instead of killing them. The Rheotron was an elaborate bluff in several levels. 
First it was a paper deterrent, but It also had a secondary role as a cover for Jewish 
scientists, notably Gans, who suspected that the idea would not work. Later that 
year Schmellenmeler's equipment was evacuated with the Instruction that "In case 
of military defeat, the Jew Gans is to be liquidated. However the American forces 
arrived first. 


The Invention of Radar 


Ernst Schiebold (1894-1963) was a German mineralogist who has rendered outstanding 
services to the material examination using X-rays. Von Schiebold sold Milch of the Air 
Force the idea that It was possible to build an X-ray searchlight which wauld cause 
burns on the crews of Allied bombers at altitudes up to 30.000 feet. the source of the X- 
rays was to be a betatron. 


‘ps Meslaresearc jmdo.comideath-ray! 


ЕП “The "death гау" - Open Tesla Research 


http://www abovetopsecret.comyforum/thresd#17832/pq1 
http://www. forbiddenknowledgetv.com/videos/91 1--false-Rags/911-proof 
weapons-part-3, htm! 


During WW2 the German electronics firm Siemens developed a particle beam weapon 
for the Luftwaffe. It was invented by Prof Max Steenbeck in 1935. Heinz 
Schmellenmeler, Richard Gans and Fritz Houtermans were leading figures in the. 
project. 


How the machine worked was that It interrupted the magnetos of engines in Allied 
bombers and brought aircraft down to lower altitudes Into the reach of FLAK batteries. 


Norwegian born Dr Rolf Wideroe wrote in his autobiography that he worked on а 
particle accelerator X-Ray transformer for this project at Hamburg in 1943. The Philips 
subsidiary Valvo also participated and much of the engineering was performed by CHF 
Muller & Co. Wideroe later rescued the device from the rubble of Dresden and 
delivered it to General Patton's 3rd Army at Burggrub on 14 April 1945, 


A second rival device, Ernst Schiebolds 'Rntgenkanone was developed at GroBostheim 
south of Frankfurt. This employed a particle accelerator cupped from beneath by а 
Beryllium parabolic mirror with a bundle of nine beryllium rods as an anode at It's 
core. the entire device was steerable at Allied bomber formations. The Company 
Richert Seifert & Co was largely responsible for it's manufacture. 


These were not lasers. They directed hard radiation at aircraft and were the 


forerunners of Star wars weapons today. 


jer tonlc/dl 
hittp://en.wikipedia.oro/wiki/Wunderwaffe 


In the later phases of World War II, Nazi Germany increasingly put its hopes on 
research into technologically revolutionary secret weapons, the Wunderwaffen. 


Among the directed-energy weapons the Nazis investigated were X-Ray Beam 
Weapons developed under Heinz Schmellenmeler, Richard Gans and Fritz Houtermans. 
They bullt an electron accelerator called Rheotron (invented by Max Steenbeck at 
‘Siemens-Schuckert in the 1930s, these were later called Betatrons by the Americans) 
to generate hard X ray synchrotron beams Гог the Reichsluftfahrtministerium (RLM). 
The intent was to pre-ionize ignition in Alrcraft engines and hence serve as anti- 
aircraft DEW and bring planes down into the reach of the FLAK. The Rheotron was 
captured by the Americans іп Burggrub on April 14, 1945. 


Another approach was Ernst Schiebolds 'Rntgenkanone! developed from 1943 in 
GroBostheim near Aschaffenburg. The Company Richert Seifert & Co from Hamburg 
delivered parts. 

The Third Reich further developed sonic weaponry, using parabolic reflectors to project. 


sound waves of destructive force. Microwave Weapons were Investigated together with 
the Japanese (see also: Japanese radar and related weapons of world war 2). 


httpi//wwiw.cdvandt.org/CLOS-XXVIII-31. 
hitp://wwnw.guora.com/Sy-Gunson. 


Rolf Wideroe said їп his autobiography: 
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"It appears that Dr. Schiebold hawked his ideas about. He spoke to physicists who 
‘must have thought him a hopeless case, but he also tackled some influential 
people In official capacities who were not in a position to make informed 
Judgements. Most people probably dismissed him as a harmless lunatic, but some 
‘must have been convinced because the Alr Force, le. the German Aviation 
Ministry (RLM) and Command of the Luftwaffe, provided a certain amount of 
support for his “death ray’. 


In order to conduct some test experiments for this “death ray’, a still unused and 
unpacked X-ray apparatus with a high voltage supply of a little over one million 
volts (made by means of a sort of cascade circuit), was taken from a hospital in 
Hamburg to a small military airport called GroB-Ostheim (today "GroBostheim) in 
the region of Hanau. If 1 remember rightly, Richard Seifert organized this tests and 
Holinack was their administrator. However, both engineers and technicians quickly 
understood that the danger to themselves operating the machine on the ground. 
was far greater than to the pilots and bombs in the enemy aircraft. 


Still, a ray-transformer or betatron could produce X-rays of many milion volts and 
їп doing so one could, in principle (purely on the grounds of the laws of physics), 
Improve the 'bundling' of the beam with an increase of energy. To a certain 
extent, the effective range could be increased. This seemed to be the reason for 
the German Air Force's interest in the betatron. I wasn't really supposed to know 
anything about it, and we only ever talked about the betatron in terms of its 
Importance to medicine. As it turned out this was actually correct. 


Ву November 1943 I had developed a three-phase plan which provided first for the 
construction of a 15 MeV betatron in Hamburg, then a 200 MeV betatron and 
finally an experimental station in GroB-Ostheim for even larger Installations... 
[Wideroe comments that only the Hamburg machine came to frultion however 
Allied intelligence refers to a working machine at GroB-Ostheim disrupting Allied 
bombers therefore Wideroe may have been out of the loop on subsequent 
developments] 


Our work in Hamburg soon confirmed that the step from Kerst's 2.3 MeV machine 
(USA) to our planned 15 MeV ray-transformer was the right one. Of course, all we 
wanted in principle was to achieve as much energy as possible, but at 15 MeV we 
did not expect any imminent problems with the iron yoke (which was very similar 
to that of an ordinary transformer). However, these problems did appear when we 
built the first 31MeV machine for Brown Boveri in Baden, as I shall explain later." 


Dr. Schiebold's 'Réntgenkanone! was captured by Patton's Army at Burggrub near 
Beyreuth about 14 April 1945. It disappeared into US black projects in New Mexico. 
brought back to USA by Project LUSTY. 


/ttn//Jansrose,blogspot.com,es/2012/03/death-rays-and-ball-ightning, htm! 


From Wideroe's online autobiography, The Infancy of Particle Accelerators: 


1 eventually found out why the German Air Force was so interested in the 
betatron. Physicist Dr. Schiebold from Leipzig, a specialist on non-destructive 

testing of materials using X-rays among other methods (after the War he became 

professor in Magdeburg) had had the idea that it would be possible to bulld an X- 

ray tube... [that] would cause the X-rays to be emitted in a narrow bundle. With 

sufficiently high voltage it would then be possible to achieve high radiation 

Intensities at long distances. Thus it may even be possible to kill the plots B8 
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їп order to conduct some test experiments for this ‘death ray’, a still unused and. 
unpacked X-ray apparatus with a high voltage supply of a litte over one million 
volts (made by means of a sort of cascade circult), was taken from a hospital in 
Hamburg to a small military airport called GroB-Ostheim (today 'GroBostheim' in 
the region of Hanau. 


Gunson states that "ball lightning" was an artifact of the ray when it was used to 
disable aircraft in fight. I have heard this claim before, though I can't remember 
where. However, mention of ball lightning always rings a resounding "ding! ding! we 
have a winna!” in my head. 


httg;//en.wikipedia.org/wiki/Betatron 


A betatron is a cyclic particle accelerator developed by Donald Kerst at the University 
of Illinois in 1940 to accelerate electrons, but the concepts ultimately originate from 
Rolf Widerøe, whose development of an induction accelerator failed due to the lack of 
transverse focusing. Previous development in Germany also occurred through Max 
Steenbeck in the 40s. 


The betatron is essentially a transformer with a torus-shaped vacuum tube as its 
secondary coll. An alternating current in the primary coils accelerates electrons in the 
vacuum around a circular path. The betatron was the first important machine for 
producing high energy electrons. 


Betatrons were historically employed in particle physics experiments to provide high 
energy beams of electrons—up to about 300 MeV. If the electron beam is directed at a 
metal plate, the betatron can be used as a source of energetic x-rays or gamma rays; 
these x-rays may be used in industrial and medical applications (historically in 
radiation oncology). A small version of a Betatron was also used to provide electrons 
converted into hard X-rays by a target to provide prompt initiation of some 
experimental nuclear weapons by means of photon-induced fission and photon- 
neutron reactions in the bomb core. 


The Radiation Center, the first private medical center to treat cancer patients with a 


betatron, was opened by Dr. O. Arthur Stiennon in a suburb of Madison, Wisconsin in 
the late 19505. 
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Fi? me beatron, Note how the pale pieces go 
Into the center of а vacuum "doughnut." 


‘American Atomic Bomb testing! (a Betatron bomb) 


‘The George device used a Mk-5 bomb assembly and was intended to gather additional 
data on the initiation time vs yield curve. A device used of an external initiator as 
opposed to an internal one activated by the Implosion shockwave. This device known as 
а betatron used electrons to generate high energy X-rays inducing photo-fission in the 
core to initiate the chain reaction, The betatron allowed very accurate control of 
initiation time. The test device had a diameter of 100cm and weighed 1224kg, the cloud 
reached 11,000m. The shot was postponed due to unfavorable weather conditions, and 
was also moved to a different area of the Nevada Test Site due to residual radiation 
from the previous shots Easy and Fox. 


/nuclearweaponarchive,org/Usa/Tests/Tumblers. html 
Operation Tumbler-Snapper 

George. B 
1 June 1952. 
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en ABSTRACT 
A resonant transformer connected between a ground termi- 
‘al and elevated terminal draws current Iom the earth's 
electric field through a primary winding of the transformer. 
An impulse generator applies a high voltage impulse to the 
primary winding of the resonant transformer to cause current 
io flow frm the ground terminal through the primary 
Winding The fow of current through the primary winding of 
the resonant transformer induces a curent in the secondary 
‘winding, which may be converted and filtered to a usable 
form, eg. 60 Hz AC or DC 
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POWER RECEIVER FOR EXTRACTING 
POWER FROM ELECTRIC FIELD ENERGY 
IN THE EARTH 


{0001} This application is а continuation-in-part of prior 
US. application Ser. No. 14/509772 fled S Oct. 2014 which 
claims the benefit of U.S. Provisional Application No. 
61/88989 Шей 11 Oct 2013, the disclosures ofall of which 
are incorporated by reference herein in their entirety. 


TECHNICAL FIELD 


10002) The present invention relates generally to renew- 
able energy, and more particularly to methods and apparatus 
for extracting energy fom subsurface electrical. fields 
beneath the earths surface. 


BACKGROUND 


[боз] The earth and the ionosphere cavity may be viewed 
аза global electric circuit. Electrical currents are constantly 
owing within the earth and its atmosphere. Within the 
cart, the majority of the earth's energy is camied by 
extremely low frequency (ELF) and ulirulow frequency 
(ULE) waves in the 0-200 Hz frequency range. The earth's 
rotating magnetic field and positive lighting are уо energy 
Sources that sustain the FLEVULP waves within the carth and 
the atmosphere 

19004] A great deal of research has been devoted to 
studying the electric field present in the earth's ionosphere 
cavity Joseph M. Crawley, the “Fair Weather Atmospheres 
з Power Source", Proceedings ESA Annual Meeting on 
Flectostaics 2011; О. Jefimenko, "Operation of Electric 
Motors from Atmospheric Electric Field" American Journal 
of Physics, Vol. 39, Pes, 776-779, 1971; M. L. Brewer, 
“Usability оГ Tapping Atmospheric Charge as а Power 
Source,” Renewable Energy, VL 28, Pgs. 1121-1127, 2003. 
[Numerous attempis have been made in the past to extract 
electrical energy from the earth's atmosphere. For example, 
US, Pat. No. 1,540,998 о Plason describes a system for 
converting atmosphere electrical energy into usable power, 
These past attempts have been successful in producing only 
small amounts of power Iom the electrical field in the 
car's ionosphere cavity. The modest success of these 
experiments compared io resulis from other renewable 
energy sources, sch a solar and wind, has tempered farther 
esearch and prevented widespread use of the electric В 
inthe ionosphere cavity as an energy source 


SUMMARY 


[ооо] The present invention relates to à power receiver 
for extracting power from electric fields beneath the earth's 
surface. In embodiments of the present disclosure, а reso- 
‘nant transformer connected 1o а ground terminal draws 
Current from the earths cocti field through the primary 
‘Winding ofthe transformer Current low through the reso- 
"ant transformer is induced by applying a high voltage 
impulse to the primary winding. The Row of current though 
the primary winding of the resonant transformer induces a 
current in the secondary winding, which may be converted 
"ad filtered to а usable fom, ев 60 Hz AC or DC 

I0006] ln some embodiments of the power receiver, the 
resonant frequency of the resonant transformers is below 
200 He. 
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10007] In some embodiments of the power receiver, the 
resonant transformer comprises а ferro-resonant Irans- 
former 

[0008] 1n some embodiments, the power receiver further 
comprises an elevated terminal. 

[1009] In some embodiments of the power receiver, the 
primary winding of the resonant transformer is connected 
between the ground terminal and elevated terminal. 

[0019] In some embodiments of the power receiver, the 
elevated terminal comprises an upper capacitive plate 
coupled to the earth's ionosphere cavity: 

ТОН In some embodiments of the power receiver, the 
impulse generator comprises Ве upper capacitive plate and 
a spark gap connected between the upper capacitive plate 
and the primary winding of the resonant transformer The 
Spark gap comprises а pair of electrodes separated by a gap 
and configured to generate a spark when a voltage difference 
between the electrodes reaches a predetermined level 
[0012] In some embodiments of the power receiver, the 
impulse generator comprises а pulse generator for generat- 
ing Jow voltage pulses, step-up transformer for converting 
the low voltage pulses provided by the pulse generator 10 
high voltage impulses, and а spark gap connected between 
the step-up transformer and the primary winding of the 
resonant transformer to generate а spark responsive to the 
high voltage impulses from the step-up transformer 

[0013] In some embodiments of the power receiver, the 
impulse generator comprises а pulse generator for generat- 
ing low voltage pulses, anda step-up transformer connected 
то the primary winding of the resonant transformer for 
converting the low voltage pulses provided by the pulse 
generator to high voltage impulses. 

[0014] In some embodiments of the power receiver, the 
impulse generator comprises а solid state spark generator. 
10018] In some embodiments of the power receiver, the 
resonant transformer includes a capacitor connected in par- 
aliel with the primary winding- 

10016] In some embodiments of the power receiver, the 
resonant transformer includ a capacitor connected in serios 
‘with the primary winding between the impulse generator and 
the elevated terminal. 

[0017] In some embodiments, the power receiver com- 
prises multiple resonant transformers buving primary wind. 
ings connected in parallel between the ground terminal and 
the elevated terminal. 

[0018] In some embodiments of the power receiver, the 
resonant transformers have different resonant frequencies 
[0019] In some embodiments of the power receiver, the 
resonant frequencies of the resonant transformers are all 
below 200 Hz 

[0020] In some embodiments of the power receiver, the 
resonant frequencies of the resonant transformers are 
‘matched to respective Schumann resonances. 

[021] Another embodiment of the power receiver com- 
prises а resonant cireuit connected to a ground terminal 
disposed below the surface of the earth, an impulse genera- 
"or for generating and applying a high voltage electrical 
impulse to the resonant circuit t induce curent Now from 
the ground terminal through the resonant circuit, and a 
power conversion circuit connected to the resonant circuit to 
Convert electrical current flowing through tbe resonant cir. 
шй to a desired form, The resonant circuit hos a resonant 
requency below 200 Hertz. 
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[0022] In some embodiments of the power receiver, the 
resonant circuit comprises а resonant traosformer having a 
primary winding, a secondary winding, and resonant capaci- 
Tor connected in series with the primary winding. 

[0023] In some embodiments of the power receiver, the 
resonant circuit comprises multiple resonant transformers 
having primary windings connected in parallel to tbe ground 
terminal. 

10024) In some embodiments of the power receiver, the 
resonant transformers have different resonant frequencies. 
10025] In some embodiments of the power receiver, the 
resonant Frequencies of the sonant transformers are ай 
below 200 T 

[0026] In some embodiments of the power receiver, the 
resonant frequencies of the resonant wamsfomners are 
matched to respective Schumann resonances. 

[0027] Other embodiments of the disclosure comprise a 
‘round terminal for a power receiver. In one embodiment, 
the ground terminal comprises а ground shaft configured for 
insertion beneath the surface of the earth, а hollow cylinder 
surrounding the ground shafi and having а plurality of 
Openings, and a plurality of ground wires connected at one 
end to the ground shaft, The round wires are wound around 
the ground shaft and have fice ends protruding through 
respective openings in he hollow shaft so that rotation of the 
gund shalt relative to the hollow cylinder causes the 
found wires to extend radially into the earth, 

[0028] Other embodiments of the disclosure comprise 
methods of extracting power from the earth. In ene embodi- 
ment, the method comprises applying а high voltage impulse 
то resonant circuit coupled to а ground terminal disposed 
beneath the surface of the earth to initiate resonance i the 
resonant circuit and induce the flow of current from the 
ground terminal to the resonant circuit, and converting the 
Current flowing from the ground terminal into the resonant 
icit into a useful form 

10029] 1 some embodiments of the method, the resonant 
circuit comprises a resonant transformer including a primary 
"winding coupled to the ground terminal and a second 
winding coupled to a power converter, and applying a high 
voltage impulse to resonant circuit comprises applying а 
high voltage impulse to the primary winding of he resonant 
pr 

[0030] In some embodiments of the method, applying a 
high voltage impulse to the primary winding of he resonant 
transformer comprises applying an impulse in the range to 
10,000 to 40000 volts to primary winding of the trans 
former 


BRIEF DESCRIPTION OF THE DRAWINGS 


[0031] FIG. 1 illustrates a first exemplary embodiment of 
а power receiver, 

[0082] FIG. 2 illustrates a second exemplary embodiment 
ofa power receiver 

10038] FIG. 3 ilststes a third exemplary embodiment of 
a power receiver. 

[0036] FIG. 4 illustrates a fourth exemplary embodiment 
of a power receiver, 

[0035] FIG. 8 illustrates a fifth exemplary embodiment of 
а power receiver. 

19036] TIG. 6A is an exploded perspective view of an 
exemplary ground antenna ary for the power receiver. 
[0037] FIG. 6B is a perspective view of an assembled 
‘round antenna атау before being deployed 
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[0038] FIG. 6С is a perspective view of an assembled 
sound antenna array after being deployed. 

[0039] FIG. 7А is a side view of an insertion tool for 
instilling the ground antenna amay. 

10040] FIG. TB is a top view of the insertion tool for 
installing the ground antenna апау. 

[041] FIG. TC is a bottom view of the insertion taol for 
installing the ground antenna array. 


DETAILED DESCRIPTION 


10042) Referring now to the drawings, à power receiver 
for extracting energy from the cat's electric field are 
illustrated and indicated generally by the numeral 10. Var 
ош embodiments of the power receiver 10 are described and 
Similar reference numbers ae used Throughout the descrip- 
‘ion to indicate similar components. 

[0043] The power receiver 10 convens energy in the 
ELPULF waves to useful form, e. 60 Hz AC or DC. The 
power receiver 10 is essentially а resonance circuit that 
саваа at the natural resonance frequencies in the earth's 
electric field. These resonance frequencies, known as Schu- 
mann resonance frequencies, occur at 7.83 НА 143 НА 205 
Hz. 27.3 Hz, and 358 Hz. A high voltage impulse inii 
resonance within the power receiver 10, In the resonant 
mode, the impedance of the power receiver 10 is reduced 1o 
near zero thus inducing ground currents to flow into the 
power receiver 10 where the ground currents are converted 
то useful form 

1004] FIG. 1 illustrates а first embodiment of the power 
receiver 10, The power receiver 10 comprises » resonant 
transformer 30 connected between an elevated terminal 15 
and ground terminal 25. In this embodiment, the elevated 
terminal 15 is capacitively coupled о electric fields within 
the earth's ionosphere cavity and functions as an upper 
capacitive plate, A lower capacitive plate 20 is connected о 
the ground terminal 28 beneath the surface of the earth 
[0045] Tho resonant transformer 30 comprises a primar 
‘winding 35, secondary winding 40, ferromagnetic core 48, 
and capacitor 80, One end of the primary winding 38 is 
connected to the lower capacitive plate 20 and ground 
terminal 25, The opposite end of the primary winding 35 is 
connected via a spark gap 90 1o the elevated terminal 15. The 
capacitor 50 is connected in parallel with the primary 
‘winding 35 of the resonant transformer 30 to form an LC 
circuit $8 with a resonance frequency range of between 
about 0.1 and 200 Hz. In a preferred embodiment, the 
mesonant transformer has a Q of about 10 or prester and 
resonance frequency in the range of about 0.1-200 Hertz. 
Tor example, the resonant wansormer 30 may have a 
resonance frequency of about 7.83 Hz, the fundamental 
Schumann resonance frequency. The secondary winding 40 
of the resonant traasformer 30 is connected to а power 
converter M0 as will be hereinafter described in greater 
detail. The power converter 110 converts the energy 
extracted fom the earth's electric field by the power 
receiver 10 into a usable fom for driving a load 140 
[0046] The elevated terminalupper capacitive plate 15 
Comprises an insulated, dish-shaped plate with a large radius 
of curvature: The capacitance and resistance of the elevated 
terminal is chosen for receiving broadband electric field 
frequencies in the 0-200 HZ range. The upper capacitive 
plate 15 is sized to maximize to е extent practical coupling 
‘with the electric field in the earth's ionosphere cavity. 
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10047) The lower capacitive plate 20 is also a dish-shaped 
plate with à large radius of curvature. One function of he 
Power capacitive plate 20 is to collect charge Trom the cards 
ground сатом, and provide am instantaneous soume of 
©з as hereinafter described. The capacitance and res 
tance of the lower capacitive plate 20s selected о promote 
{he бов of current Irom the ground with minimal losses, 
1968] The spark gap 90 connected between the elevated 
terminal 15 and resonant informer 30 comprises a pair of 
‘electrodes 95, 100 separated by an evacuated air вар 108 
Electrode 95 is connected to the upper capacitive pate 15, 
Electrode 100 is connected to the resonant ит 30. 
The spark: gap 108 prevents electrical discharge from the 
upper capacitive plate 18 to the cars ionosphere cavity 
‘The spark gap 90 in combination with the elevated terminal 
16 funcion as an impulse generator that applies a high 
voltage impulse of abant 10.000-40.000 vos 1o the primary 
Sinding 35 to initiate resonance in the wansfonner M. 
10049) In operation, the capacitive coupling of the upper 
capacitive plate 15 induce high voltage operating current 
да the upper capacitive plate 18. The upper capacitive plate 
is connected to a frst electrode 9 to the spark ap 90. When 
the voltage difference beween the ото 98 and 100 
ches а threshold, a spark fois across he electrodes 98, 
100 and a high voltage impulse 8 applied to the primary 
‘wining 38 of he resonant transformer 30. This high voll 
impulse initiates resonance within the trinsformer 30, 
10050) In resonant mode, the impedance of tbe resonance 
transformer is reduced to nearly zero allowing curent 10 
ow Пош the capacitive plate 20 and ground terminal 28 
through the primary winding 35 of the transformer 30, whicli 
in turn induces current in the secondary winding 40. Power 
convener 110 converts the сытан Bowing through the 
Secondary winding 40 into a usable form for driving a load 
140. The transformer 30 il coats to resonate fora short 
period of time: By providing high voltage impulses to the 
primary winding 38 of the resonant табы 30 ot 
Periodic intervals, it is possible to maimai a continuous 
Tow of current from the cath into the resonant transformer 
30 tins producing a continuous supply of power 

10051) FIG. 2 discloses а second embodiment of the 
primary receiver 10. This embodiment inches a resonant 
Transformer 30 connected between an elevated terminal 15 
and ground eminal 25. Те resonan каз Гана M com: 
prises a primary winding 38, secondary winding 4l ono 
дее core 48 and a Bigh vlt capacitor 50. Oe end 
Gf the primary winding 35 is connected to the ground 
terminal 25. The opposite end of the primary winding 38 is 
connected to the elevated terminal 1% The capacitor 50 has 
а capacitance оГ about 0.01 отл ln contrast о the 
previous embodiment, capacitor S0 i connected in series 
‘ith the primary winding 38 and elevated terminal 18 and 
forms a LC circuit SS with a Q of about 10 ог greater and a 
resonance frequency in the range of about 0.1 fo 00 Н In 
û preferred embodiment, the resonance frequency of the 
Transformer 30 в 739 Hz, the fundamental Schumann 
resonance frequency. An impulse generator 60 i connected 
esee the primary winding 38 of the resonant transformer 
30 and the series capacitor S0 and applies а high volte 
impulse 10 the primary winding 38 of the resonant wans- 
former 30. A banery 130 or other extemal power source 
Supplies power to the impulse generator 60. Ax previously 
decribed, the high voltage impulse applied by е impulse 
атое 60 initiates resonance within the resonant ta 
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former 30 inducing current flow from the ground terminal 25 
шо the primary winding 38 of the resonant transformer 30. 
The flow of current from ihe ground terminal 25 through ihe 
primary winding 38 induces current in the secondary wind- 
"mg 40. Power convener 110 converts the electrical energy in 
the current flowing through tbe primary winding 40 into а 
usable form. 

18052] In contrast to the first embodiment, it is not 
required to capacitively couple the elevated terminal 18 in 
the second embodiment to the cath’ ionosphere cavity. 
Rather, the elevated terminal 15 in this embodiment pro- 
vides мании protection and dissipates some of the ener 
osing into the power receiver 10 to the earth's ionosphere 
cavity. Also, in contrast othe first embodiment, the capaci- 
{or S0 is connected in series between the primary winding 38 
of the transformer 3 and the elevated terminal 15. Those 
Skilled in the ап will appreciate that the capacitor 50 could 
also be connected in parallel rather iban seres with the 
primary winding 38 as shown in FIG. 1. Another difference 
Js that the impulse generator 60 has an extemal power 
source. The amount of energy generated by the power 
receiver 10, however, is fr greater than the energy needed 
fo gencnie high voltage impulses. The first embodiment 
does not require an external power source to generate high 
voltae impulses. 

[0053] TIG. 3 illustrates а third embodiment of the power 
receiver 10, This embodiment is essentially the same as the 
embodiment shown in FIG. 2. The main difference i that a 
Center тар of the primary winding 38 in the resonant trans. 
former 30 is connected 1o an electrical ground #8. should 
be appreciated that the electrical ground #8 may be different 
than the earth ground. When the center tap of the resonant 
transformer 30 is grounded at a distance away fiom the 
ground terminal 28 (e.g. 50 Яо 100 A), the power receiver 
10 becomes a transmitter via the ground loop formed. 
10054] FIG. 4 illustrates the power receiver 10 of FIG. 2 
їп greater detail. The power receiver includes a resonant 
‘eatsformer 30 connected between a ground terminal 28 and 
an elevated terminal 15. The ground terminal 25 may 
‘comprise a ¥-inchxê-foot copper ground rod, such as the 
ERICO GISSSDUPC. The elevated terminal 15 may com- 
prise a 90% copper mesh formed imo a hemisphere with a 
adis of about 9 inches. The elevated terminal 15 may be 
‘vated at a height of approximately 6 feet above the 
‘round. 

[0055] The resonant transformer 30 includes a primary 
‘winding 35, secondary winding 40, ferromagnetic core 48 
and series capacitor 90 configured as previously describe. 
The resonant transformer 30 may have a Q of about 10 and 
a resonance frequency in the range of about 01 to 200 H2. 
“The resonant transformer 30 may be mode using an Alanson 
transformer (part #1S30BP120R) connected in series with a 
(0.01 ість гъ capacitor, such as the Condensor Products 
high voltage capacitor (part #TC 103-17-12). The resonant 
transformer 30 is used in а steplown configuration. The 
center tap of the resonant transformer 30 may optionally be 
connected ta а ground. 

10056] An impulse generator 60 is connected between the 
primary winding 35 of the resonant transformer 30 and the 
Series capacitor 50 and applies a high voltage impulse in the 
Tange of about 10,000 40.000 volts to the primary winding 
of ihe transformer 30. A battery 130 or other extemal power 
Source supplies power to the impulse generator 60. The 
power converter ПО connects to the secondary winding 40 
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ofthe resonant transformer 30 for converting current їп the 
Secondary winding ofthe transformer to à sol form. 
19087] The impulse generator 60 comprises pulso gen- 
rior 65 for generating low хонаро pulses, а step-up 
transformer 80 for converting the low voltage pulses fom 
the pulse generator 65 o high voltage pulses, and a spark 
зар 90 for generating sparks responsive tothe high voltage 
pulses from the step-up transformer 80, 

19058] The pulse generator 6S comprises a squire wave 
generator 70, such as а Sinomeler VC2002 function signal 
generator, and solid state relay 75. The square wave gen- 
rator 70 generates a digital pulse stream. In one embod 
‘ment, tbe digital pulse steam generates а square waveform 
with a frequency of about 7.83 Hz The frequency of the 
digital pulse stream is selected to match the resonance 
frequency of the transformer 30, though such is ot neces- 
sarily required. The pulse stream output from the square 
‘Wave generator 70 is applied to the solid state relay 75. The 
Solid state relay 75 is connected between а battery or other 
power source and a first winding of the step-up transformer 
B0. The battery may comprise a 12 V. 10 A/H sealed lead 
acid battery, such as the ELD 1270A by Lithonia Lighting, 
“The solid state relay 78 functions as a switch that is activated 
responsive 10 the waveform from the square wave generator 
“Too provide a continuous stream ol low voltage pulses 
from the battery to the fist winding of the step-up trans- 
former 80. А 1 ohm resistor is connected between the solid 
state relay 75 and step-up transformer 80, 

10059] The step-up transformer #0 may comprise a 
‘Transco, 15 КУ, 30 mA neon sign transformer (par 
AS18612). The step-up transformer 80 converts the low. 
voltage pulses from the pulse generator 68 to high voltage 
pulses that are applied to the spark gap 90. The step-up 
{ransformer has а 0.5 micro-hrad capacitor connected in 
parallel with the primary winding of the step-up transformer 
80. The step-up transformer produces pulses at the output of 
about 30.000 to 40.000 volts. 

19080] The spark gap 90 comprises a pair of electrodes 95, 
100 separated by an air gap 105. A suitable spark gap 
clecrode pair is the Information Unlimited SPARKOS 14- 
inchs inch tungsten electrodes. As previously described, 
‘shen the voltage potential between the electrodes 95, 100 
Teaches а threshold, spac forms between the electrodes 
95, 100 and supplies а nearly instantaneous, high voltage 
impulse to the primary winding 35 of the resonant trans- 
former 30. This high voltage impulse initiates resonance in 
the resonant transformer 30 inducing current flow from the 
‘round terminal 28 through the primary winding 35 of the 
resonant transformer 30. 

10061) The power converter 110 comprises a bridge rec: 
"iir M15, filter capacitor 120, charge controller 125, and 
inventer 138. A suitable rectifier is the Micro Commercial 
Components 10 amp. 1000 volt bridge rectifier (Part PIL 
1010). The bridge rectifier 118 converts the AC current 
Mowing through the secondary winding 40 of the resonant 
transformer to a DC current. А filter capacitor 120 removes 
unwanted frequencies fiom the DC curent. A suitable 
capacitor 120 is Corell Dubilier 1000F 450VDC capacitor 
(рап #383LX102M4S0N082). The iler capacitor 120 has a 
capacitance of about 1000 micro-farads. The DC curren is 
input to the charge controller 128. The charge controller 125 
máy. for example, comprise a maximum power point и 
ing (MPPT) charge controller, such as а Tracer 4215 BN 
MPPT Solar Charge Controller, which is commonly used in 
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solar power generating systems. The charge controller 125 
applies à small amount of energy to à battery 30 to charge 
the battery 130. As previously noted, the battery 130 serves 
asa power source or the impulse generator 60. The remain- 
ing current is supplied to an inverter 135, which converts the 
DC current to an АС current with a desired voltage and 
frequency, е, 120 volti6ü Hz AC. A suitable inverter 135 
is the 1500 W Pure Sine power inverter (AIMS) (part 
PWRI1S00125)-The power converter 110 as shown in FIG. 
4 may be utilized in the embodiment shown in FIGS. 1, 2 
PU 


10062] FIG. 5 illustrates a power receiver 10 according to 
another embodiment, The power receiver 10 comprises а 
plurality of resonant transformers 30 connected between а 
ound terminal 25 and elevated terminal 15. Fach of the 
sonant transformers 30 comprises a primary winding 38, 
Secondary winding 40, ferromagnetic core 48 amd series 
Capacitor 80. The primary windings 38 of the resonant 
transformers 30 are connected in parallel. The secondary 
‘windings 40 are connected in seres with the power con- 
Vener 110, An impulse generator 60 applies a high voltage 
impulse to the primary windings 38 of the resonant trans- 
formers 30. A battery 130 or other external power source 
supplies power to the impulse generator 60. The power 
converter 110 converts the current in the power converter 
‘ici to a usable form for driving a Joad 140. 

18063] 1а one embodiment, each of the resonant trans- 
formers 30 shown in FIG. 8 is configured to have a different 
resonant frequency. In one embodiment, he resonant trans- 
formers 30 are configured 1o resonate at frequencies of 7.83 
Ha, 143 H, 203 Hz and 268 Hz respectively. Additional 
resonant transformers 30 could be added to operate at other 
resonance frequencies. 

10064] FIGS. 6A-6C illustrate a high quality ground 
amenna array 200 which may be used as a ground terminal 
25. The ground antenna array 200 comprises a generally 
cylindrical ground shaft 205 disposed witha hollow cylinder 
220 and a plurality of reinforced, heavy алиде ground wires 
210 attached atone end to the ground shaft 208. The ground 
Shafi 208 and ground wires 210 should be highly conductive 
and have low resistance to supply current irom the ground 
to the power receiver 10. In one embodiment, the grind 
wires 210 тау be copper or other highly-conductive metal. 
The end of he ground shaft may be pointed to facilitate 
insertion into the eat, A connection por on the ground 
shaft 220 is provided to electrically connect the ground 
‘antenna array 220 Yo the resonant transformer 30. 

10065] The hollow cylinder 220 has external threads 25 to 
acie insertion into ibe ground. A rotator mt 238 is 
fixedly secured to he top end of the hollow shaft 220. A 
square shaft 215 protrudes from the top end of the ground 
Shaft 205 into the opening in the rotator nut 235. FIG. 68. 
A tool 280, shown in FIG. 7, engages with the rotator aut 
238 and square shafi 215 during insertion of the ground 
antennas array 200 into the ground as will be hereinafter 
described 

10066] The insertion tool 280 is shown in FIG. 7. The 
insertion tool 250 includes а tol body 255 having a first 
Sockel 260 on one side to fit tbe rotator пы 235 оп the hollow 
Cylinder 220 and а second socket 265 on the other side to fit 
he square shalt 218 on the ground shaft 205 Ams 270 
extend from the outer periphery of the tool body 255 for 
manvaly or mechanically turning the insertion tool 280, 


US 2017/0117714 AL 


10067) Before the antenna атау 200 is deployed, the 
зломкі wires 210 are wound around the ground shalt 205 
‘rth the froe ends protruding slightly from respective open 
Jags 230 in the hollow cylinder 220 to à ишке not 10 
exceed one hali (7+) he depth of the extra heads 228 on 
the hollow cylinder 220. FIG. 68 Панки the ground 
antenna array 200 before deployment. FIG. 6C illustrates the 
around antenna атау in a deployed configuration, 

{0068} Installation of the ground antenna army 200 is 
performed їп two stages. In te fst sje, a hole slightly 
Smaller in diameter than the threads 238 of the hollow 
Slider 220 is drilled into the Earth а depth matching the 
length ofthe hollow cylinder 220 or slighily longer The hole 
iid with water and the water is allowed о soak into the 
Soil Ae the rounds softened, he hollow cylinder 220 is 
ai using the insertion tol 260 to insert the gound 
Sena array 200 шо the und. The first socket 260 ofthe 
insertion tol 250 is engaged with the rator ш 230 and the 
insertion too! 250 ix tarned by hand or a mechanized rotating 
shaft fined and stated to the too arms 270 то thread he 
‘ground assembly ino the hole. During the initia insertion of 
{he ground antenna array 200, the around shalt 205 в fxd 
{othe hollow shat 220 and romes with the hollow sol 
The hollow cylinder 220 is rotated until it reaches he fuli 
depth of he bol 

10069) Onee the around antenna array 200 has been fully 
inset шо the earth, the insertion foo 280 is pp over 
and he second socket 268 of the insertion 100l 280 в 
‘Engaged with the square shaft 215, The insertion tool 250 is 
Turned by hand or а mechanized rotating shalt шей and 
attached to the tool ams 270 o rotate the ground shart 205, 
During the second phase, the ground shah 208 пале freely 
inside e hollow cylinder 220. Rotation of the pound чый 
205 causes the reinforced ground wires 210 t extend 
Tilly into бе earth, The ground Зап 220 в sted until 
Фе ground wires ace fully extended. The ends of the pound 
Wize may be sharpened to aid in the extension ofthe gound 
wires during the second phase. 

[бото] Aier the ground antenna array 200 is deployed, a 
connection cable 280 i айса о a connection pon 240 оп. 
{he ground shaft 220 1o electrically connect the gound 
Antenna атау 220 to the resonant Iransformer 30 in the 
power receiver 10. 


What is claimed is: 
1 A power receiver for extracting electrical energy from. 
бе earth's electric fed, said power receiver comprising: 
а resonant transformer connected to а ground terminal 
disposed below the surface of the earth; 
an impulse generator for generating and applying а high 
voltage electrical impulse to à primary winding of the 
resonant transformer to induce current flow from the 
‘round terminal through the primary winding of the 
transformer, and 


a power conversion circuit connected to a secondary 
Winding of the resonant transformer to convert electri. 
‘cal current owing through the secondary winding o a 
‘sired fom. 
2. The power receiver of claim 1 wherein a resonant 
frequency of the resonant transformers is below 200 Hz. 
3. The power receiver of chim 1 wherein the resonant 
transformer comprises а ferro-resonant transformer. 
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4. The power receiver of claim 1 farther comprising an 
vated terminal, and wherein the primary winding of the 
resonant transformer js connected between the ground ter- 
minal and elevated terminal, 

5. The power receiver of claim 1 wherein the impulse 
generator comprise: 

a pulse genenior for generating low voltage pulses: 

a step-up transformer for converting the low voltage 
pulses provided by the pulse generator to high voltage 
impulses: 

‘a spark gap connected between the step-up transformer 
and the primary winding of the resonant transformer to 
Genere a spark responsive to the high volage 
impulses fram the step-up transformer. 

6. The power receiver of claim 1 wherein the impulse 
generator comprises a solid state spark generator. 

7. The power receiver of claim 1 wherein said resonant 
transformer includes a capacitor connected in parallel with 
the primary winding. 

3. The power receiver of claim 1 wherein said resonant 
transformer includes a capacitor connected in series with the 
primary winding between the impulse generator and the 
elevated terminal 

3. The power receiver of claim 1 comprising multiple 
resonant transformers having primary windings connected 
їп parallel between the ground terminal and the elevated 
terminal. 

10. The power receiver of cim 9 wherein the resonant 
transformers have different resonant frequencies. 

11. The power receiver of cim 10 wherein the resonant 
iequencie of the resonant transformers are matched io 
respective Schumann resonances, 

12. A power receiver for extracting electrical energy from 
the earth's electric field, sid power receiver comprising: 

a resonant circuit connected to а ground terminal disposed 
‘below the surface of the earth, said resonant сис 
having а resonant frequency below 200 Heriz 

эп impulse generator for generating and applying а high 
voltage electrical impulse to the resonant circuit to 
induce current flow from the ground terminal through 
the resonant circuit, and 

а power conversion circuit connected to the resonant 
© to conser electrical current lowing through the 
resonant circuit to a desired form, 

13. The power receiver of claim 12 wherein the impulse 
generator comprises: 

a pulse generator for generating low voltage pulses: 

а step-up transformer for converting the low voltage 
pulses provided by the pulse generator to high voltage 
impulses; 

‘a spark gap connected between the step-up transformer 
and resonant circuit to generate а spark responsive io 
the high voltage impulses from the step-up transformer. 

14, The power receiver of clim 12 wherein the resonant 
circuit comprises a resonant transformer having a primary 
winding, a secondary winding, and resonant capacitor con- 
nected in parallel with the primary winding. 

15. The power receiver of claim 12 wherein the resonant 
circuit comprises a resonant transformer having а primary 
‘winding, a secondary winding, and resonant capacitor con- 
nected in series with the primary winding. 
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16. The power receiver of claim 12 wherein the resonant 
circuit comprises muliple resonant 1ransformers having. 
primary windings connected in parallel to the ground te 
mini. 

17. The power receiver of claim 16 wherein the resonant 
transformers have different resonant frequencies, 

18. The power receiver of claim 17 wherein the resonant 
frequencies of the resonant transformers are matched to 
respective Schumann resonances 
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SCIENCE PEE ee ИЕН 


‘Scale up the enclosed methods and you could have P d 


Unlimited Amperage! 


Aetna yan er aan mar sa da 


‘There are many ways to pick up on the 
free energy in the earth, Just a few are 
described in these plans. These 
devices if made right will pick up earth 
energy that many call ether or static 
currents as well as acting as high 
efficient earth battery's. Ether travels. 
through plastic wood etc... Study and 
SERES, research these plans closely there is 
Aluminum Copper more to these plans than what you may 

think. You can leam to get enough 
power to run your home! 
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Learning The basic’s of our invention 


ы 


riment #1 How to 2 vdc system 


Zinc Rod or bolt 
1. You will have 12- 4" 3/4" copper piping, or If you did not = Negative = 
purchase the kit then cut your copper to this size. KIT: take 
each piece of copper and tape the tops with 1" masking 
tape. 

2. Now using RED LACQUER spray paint (Which you can 
buy at any hardware store), Paint the outside of the 
copper all around. (DO NOT PAINT THE INSIDE.) 

let air dry for 24 hrs. Now remove 1" masking tape. 


3. Take the copper pipe outside to the area that you are 
going to use. use a hammer and hammer each one Into 

the ground up to the 1" copper exposed top. do not let the 
exposed copper touch the earth in the final placement. Dirt 
should be moist. Not real dry. 

4. Now remove each pipe and place a thick piece of 

plastic on bottom of copper pipe to cap it. LET IT BE LOSE, 
DO NOT TAPE IT. YOU WANT RAIN WATER TO BE ABLE TO ^ 
ESCAPE FROM EACH PIPE, Do not let exposed outside 

copper touch the earth. 


5. Now hammer each pipe back Into the same holes. 
place each 2" piece of zinc rod ( or a long bolt, most bolts are zinc 
plated ) into the center of each pipe. The zinc Is the NEGATIVE. 
and the copper is the + POSITIVE. 


17 or 3/4” 
Copper 
Pipe 


6. Now connect them in series to get 12 volts, use clip wire 1' Copper 

or solder them. If you are going to leave It outside for a Positive 1.5 vdc 
long time then make sure connections are soldered and eec cal yout malin 
then painted to protect them from the weather. The rain This represents one 
will replenish your earth batteries. Top get more amaperage сей. Аду of 12 to 14 


will give you 12 - 14 volts de 


with this type simply add more copper and zinc rod cells USE З "igive you 12 - 14 volts d 


PIECES OF COPPER PIPE INSTEAD OF 4" PIPE. THEN 
CONNECT EVERY ROW OF 12 PIPES IN PARALLEL.. 

ADD AS MANY ROWS AS YOU NEED UNTIL YOU GET THE Qu 12-41 x 3147 
DESIRED AMPERAGE YOU WANT. ( THINK BIG! ) This can be ене 

a very powerful free energy system for your home or other. Not only 

will you get an earth battery effect, but you will also be collecting earth 

currents from ether /static and under ground radio waves as well 


7. The deeper you go with the copper pipe, the more 
amperage and voltage you can get. 
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Learning The basic’s of our invention 


Experiment #2 How to assemble a 12 vd 
This is just an example to go by and is not the best way but is low in effelency! See our capacitor earth cells, coil ype or fat 
sheet ype. They reduce far more amperage and voltages than this ype 


10 Lx 34" D 
copper pipe 


NOTICE: Do not paint the 10 foot copper cell. Keep all copper exposed 
to the earth. The more exposed copper the better. For higher amperage 
output, use a zinc or aluminum rod 10/16" Diameter which will leave а 
space of more than 1/16” to the copper. 


‘Advantages of earth powered batteries 


1. Free Energy 

2. Long Life 

3. The collection of aether energy. 

4. Cells are also replenished by 
outside weather. Rain as well 
as lightning charges. 
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Learning The basic’s of our invention 


Marinum shoo. Moa ardere sre can orda ou copper sheng as wel 


Experiment #3 How to assemble a 12 vdc system 
This is a simple way to produce more amperage but is not practical, we are only showing you 
this to educate you. The closer the zinc rod is to the copper the more amperage you will get as 
well as going deeper into the earth. If you do decide to build this basic set up. It is suggested 
that you solder all leads very well and dig deep enough into the earth to hide the tops of each 
cell. By covering the tops with dirt the cells can short out so what you want to do is to paint the 
exposed tops with lacquer or enamel paint then cover with plastic, cover with dirt and allow 
both the negative and the positive leads to stick out of the ground. But like | said this is not 
practical, what your goal should be is to make a very strong uf earth capacitor / battery, This 
will allow you to pick up and collect earth radiant waves of energy as well as lighting energy 
during storms, the energy you can collect in a strong lighting storm will amaze you! You must. 
use an antenna on the zinc rod or copper rod. WARNING! Be careful when collecting 
lighting it can kill you, be sure the positive and negative wires are not coming into your 
home. During a storm it is advised to have the lead wires going into a large uf cap bank 
via a one way diode on the positive lead to the positive of the cap or battery. The earth 
battery's can be dangerous at times and must be completely buried in the earth so а 
child, adult or animal can not touch or get to. Our earth capacitor batteries can store and 
hold thousands of volts. So be careful. Use rubber gloves and clothing to protect 
yourself. We are not responsible for anything in these plans you build at your own risk. 


+ у= Top view of a 12 volt dc array 


high amp system 


Connect the series атау in parallel to each other as shown, pe 
Or tor a high voltage syslem connect ail in seres! Pulse tn de uim sea md cogor 
Info a 10x step up transformer, 15,000 v Neon transf. m 


Example of a perfect Zinc rod 
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"s of our invention 


Learning The ba: 


Experiment #4 The 6 foot spacing m 


а ( old мау) 


There are many US Patents that were Issued back in the 1800's, one of them was 
issued to a Mr. Deckman. Deckman found that if you take several small pieces of 
Zinc and Carbon rod and stick them into the ground next to each other and connect 
them in series ( much like a battery ) you get very little gain at all. 


MY 


But if you put them 6 feet apart you will get a gain In voltage and they will not cancel 
one another out. so by doing this you can put them In series to increase your voltage 
and your volt amps. The theory is that there Is some sort of natural energy VORTEX 
that takes up about that much space for each unit or cell. 


TOP VIEW 


Zine orAl rod 
‘oF pipe 


Copper rod 
or 


T 


~ 6D 
p 


By using this method it will take a lot of ground space, ground space that many 
people just do not have with the exception of farmers. If you do have the space then 
think BIG! dig deep and have as many cells as you can get up to 2 to 4 acres. There 
are much better ways - vs - the old method as you will see. but by using Deckmans 
old way or our new methods, you can get as much free energy as you want with volt- 
ages or amperages as high as you want or desire. The higher the desired amperage 
the more costly it can get. We are always working to better our inventions to keep 
the cost down. 
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Learning The basic's of our invention 


By using our new system you can get as much voltage or amperage as you want. Just 
size It to meet your needs or your budget. 


How to get AC current for house hold ust 


You can convert the incoming dc current to ac by using a home made inverter. 
(which we sell the plans to, 5 kw inverter plans $40 order #579 ) or you can purchase 

а 12 v to 115 vac inverter from a store or solar panel supply house.. If you are planing to 
make a 115 VAC system this Is the only way you can do it. You can not get AC current 
from the ground. You must use our system to charge a deep cycle 12 v marine battery, 
and then connect our 5,000 watt 120 vdc to ac inverter to the battery to run your 

home. ( we do not sell kits or inverters assembled, we only sell the plans at this time. ) 


More on the basic pipe method 


Please note: the dirt level inside each pipe should be up to 1/4" from the top. each 
pipe should be tightly flied with dirt. Which will automatically happen when you hammer 
the pipe into the ground the first time. 


Each copper pipe (or cell) should be spaced 1 Inch to 1 1/2 inch apart. Doing this 
will give you more amperage and voltage. 


How to dig a simple deep hole for 8' pipe: There are many ways in which you can do this. 
you can rent a ground drill bit and rig it up with a electric 2 hp motor or you can use 1" 


copper pipe. 


First: prepare the ground with water to make it moist but nat muddy, 2nd: hammer a 
1" x 5' copper pipe into the moist ground about 5 inches deep/ then remove it from 
the ground and take a stick or a water hose to remove the dirt from inside the pipe. 
Then just repeat the process over and over until you get the desired depth that you 
want. you can get about 10 feet or more using this method. 


WARNING! ВЕ CAREFUL OF ELECTIC POWER LINES WHEN YOU PLACE OR 
PULL THE COPPER PIPE FROM THE GROUND, IT WILLKILL YOU IF YOU TOUCH 
A POWER LINE WITH THE END OF THE COPPER PIPE. 


We are dealing with a new type of energy as well as conventional energy < Ether 
energy can go through rubber! plastic. Iron, elc. 
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What is ether or Radiant energy? 


The understanding comes from a very deep study of etheric or static 
forces, this energy that we are getting out of the ground is what some 
call LIGHT ETHER, when you separate the light ether from the warm 
ether you can get these superconductive events. It appears like 
electricity but it has no heat events related to It. 


The point is that the best polarity's of things to get a differential in the 
light ether is to have a silvered coloured metal and then something that 
is totally absorbitive/ Like black Carbon. 


So now you have something that's the perfect reflector and something 
that is the perfect absorber, and once you understand what your pulling 
out of the ground ( and that it Is not classic electricity as we 

get out of a normal type of chemical battery), then your going to be 
farther down the road to understanding how to get much more power 
out of this stuff..... 


There are researchers now that are getting 1 /2 volt to 2 volts dc on a 
"Quote" volt meter, but it will shock you through an inch of rubber shoes 
this is not normal electricity! 


Q: Is this energy coming from the sun and being absorbed In the earth 
or from the center of the earth? 


A: Yes, but the primary source of light ether is the sun light, yes the 
earth does have an economy of light ether which does follow the sun 
around. BUT IT IS ALSO IN THE GROUND! AND ITS IN THE AIR! 


Q: Did NokolaTesla know about this in the 1900's? 
A: Yes, if you read into his writings he was always saying things like, 
there is more energy moving than just the electricity in this stuff. 


Example: If you take a large Tesla coil and fire it up, and you drive it 
with a van de graph generator and you put the output of that into a Tesla 
coil. you can throw sparks across the room! What these electrostatic 
machines are gathering is light ether. 
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A Very Strange and New Discovery! 


While working outside on another experiment | discovered a very strange generator effect, 
much to my surprise, I found that by using 2 aluminum 8" disks connected to my DC volt 
meter and by placing both disks in a vertical position while touching the bare earth dirt, and 
moving one of the disks and allowing the other to be stationary | get a dc voltage positive 
output! This effect works with any size or shape of aluminum, we used 8" diameter disk x 
1/8" thick, we found that size to work best. Also by stacking them like a capacitor you will find 
that the current output is far greater, For Example: see figure 1, Disk A would have 4 more 
disks connected in parallel of the same size separated by paper die electrics. The same 
goes for Disk B. 


First find a spot any where on the ground where there is no grass ( best when wet ). 
Please note, it's not just creating an acid battery effect, you are also getting a good contact 
with the ground as a conductor to pick up ether energy. 

Now place the disks side by side, attach your DC voltmeter probes onto the disks, 
one negative and one positive. DC meter should be on the lowest setting, now place 
both disks on the ground very softly and move disk B and do not move disk A (positive.) 
You will notice you are getting a small amount of voltage and amperage. Now Move disk 
A and do not move disk B. THE POLARITY CHANGES. 


The rule here is; The disk that moves is always positive. since we can get a polarity change 
just by moving the disks at opposite times. You can make a very simple mechanical device 
to get AC current from on top of the earth. Again, this is not just a chemical reaction we have 
done many test to prove this. You can also get a small voltage reading in dry dirt. The reason 
for the smaller voltage in using dry dirt is because a low conductance resistance is taking 
place here, keeping the system from being in contact with the earth and collecting the earth 
ether energy. 


#459 


Capacitor Sheet Method 


This method is far better than using pipes or rods. By using copper and zinc or 
aluminum foil sheets you will get much more amperage out of your system! 


The amperage you will be collecting will be coming from 3 different sources, 
1. The acid in the ground and water 

2. Energy that is being transmitted from the earth itself 

3. Energy that is being transmitted from the sky and space. 


This may all seem unbelievable but it's true and is a fact! The more plates that 

you add the more power you will get! The copper sheet(s) is the positive, it must be 

facing down toward the earth. The aluminum or zinc sheet(s) is the negative and must 

be facing toward the sky! Between each sheet place 1- cotton or course screen printing. 

mesh or other plastic course mesh cloth material. you can use a hole puncher to punch exact holes 
in each sheet, use 2 holes per sheet copper and aluminum. Use a 8 1/2" x 11" paper puncher one 
that is adjustable. next use a 3/4 wood base and drill hole for wood dowel rods to fit to the holes 
you punched in the sheets, you will have a total of 4 wood dowel rods, 2 on the right for the copper 
Sheets and 2 on the left for the aluminum sheets to fit over, cloth die electric can be done the same. 
You then need to assemble dry and use another 3/4" wood board for top holding plate, which will 
fit over the wood dowel rods on top, sandwhich and press the assembly together and tape in place 
with duct tape, drill 2 long bolt holding holes on bottom wood base and top wood base then attach 
long bolts and nuts and tighten down. Remove tape. and attach wires, water the entire capacitor 
assembly and bury in the ground. 


Copper sheet Aluminum sheet R 
Toe Top View i 


Place Aluminum sheet on top of copper shest 


Top view 
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Capacitor Sheet Method 40 Antenna 
‘Aluminum Washer(s) Copper Washer(s) 
spacers spacers 

О ө 


<a, 
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Capacitor Sheet Method 


Again, the more plate sheets of metal you add (or cells ) the more power you will get! 
Remember it's all about capacitance. You are collecting more than just simple battery type 
power. The copper plate sheet is the Positive + and the Aluminum sheet is the negative. 
‘There are many ways in which one can build this type of earth energy collector, below is 
simply an example of another shape and form. In this type we use water holes. water holes 
must all be in exact spots. 


100% | 
Cotton Cloth. | 


0000000 


10" -Aluminum | 10" 


L 
) 


ооооооо 


az iz 


Figure #1 Top View of separate pieces 


Figure #1 Side View 
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OUR MORE ADVANCED EARTH CAPACITOR! 


(EECC) Earth Energy Coil Capacitor! 


To collect more ether earth energy atoms, build the following Earth Energy Coil 
Capacitor, Designed & Created by Creative Science & Research. This is far better than anythin, 
we have found yet! Much more power and is easier to build. 


Start with our ЕЕСС Model #1, Take a 5/16" zinc rod or aluminum rod, cut to 7.5" long. 

Now use #27 bare copper wire, secure it in a drill press ( which you will then turn by hand). 
Cover zinc rod with paper one layer, use very tiny bits of tape to secure. Now apply the 
copper wire over the paper, remember to use copper that is not coated! Tape one end of the 
‘copper wire to the end of the zinc or aluminum rod and begin to slowly wind. Each wind must 
be perfectly fitted side by side, paper should be 5.5" long, total length of winds should be 4” 
long centered on paper. Once you are done with the first layer, apply another piece of paper 
to the top layer of the first copper layer, do not use to much tape to secure paper in place! 
Now begin your 2nd layer, repeat this same process until you have about 10 layers, ( the 
more layers the better!) Copper must not touch the zinc or aluminum. When done hot glue ог 
epoxy a small end piece of the copper wire so it will not come unwound. This is one 
complete cell, keep in mind this is a small test version, to get more power you have to 
THINK BIG! Build larger cells, using larger size copper. Then place them in salt water to test, 
2 cells can be connected in series, after that you must connect them by use of capacitors, 
diodes and electronic or hand wound spring switches. If you build 20 of these and try to 
connect them all in series without a cap/ diode switching method, the cells will cancel each 
other out. Keep in mind you want water to get to each layer as well as the zinc or aluminum. 
You can also use Aluminum or zinc pipe. 


Now concerning the paper Die Electric, Paper will not last very long, test and find a water 
absorbing plastic die electric, mesh type). We suggest that you use Plastic screen mesh 
that you can buy at any hardware store, if all you are interested in is collecting small voltages 
then use one layer in between each layer of copper, if you are interested in collecting higher 
voltages such as lightning charges then you must use more layers of plastic screen mesh to 
thicken the die electric so the higher voltages will not short out your system. Paper may not 
last longer than 1 year, Plastic screen mesh or polyester screen printing mesh will last for 
тапу years. 


EECC Model #2 Same as #1, but different. In this design we use #27 copper COATED wire, 
instead of bare wire. since the copper wire is coated and not bare, each layer must be 
sanded, that is, the top portion of the copper coated layer must be sanded off so it will be 
exposed to the water and acid, a die electric should still be used in this case. This type 
makes for a very high efficient earth cap! 


EECC Model #3 Same as #1 but reversed! You will use aluminum wire and a copper rod or 
pipe. Use а 3/4" copper pipe and wind the die electric paper or plastic mesh and Aluminum 
bare wire around the copper pipe as explained in Model #1 
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OUR MORE ADVANCED EARTH CAPACITOR! 


(EECC) Earth Energy Coil Capacitor! 


Aluminum 3/4" Diameter Pipe 


EECC) Model #1 seepage 12 


Va size of our larger version 


Copper Wire 
Layers #20 Gauge 


Brown Paper 
layers = Die Electric 


2r 


Winding the wire can be done quickly if you. 
use a drill press that is redesigned and 
fitted with a low rpm 90 vdc conveyer belt 
motor with control box. www.Graingers.com. 


The perfect rpm is about 70 rpms, If you 
wish to make it a bit easier you can use 
larger wire such as # 17 gauge. The photo 
is an example of a mid size cell and can be 
very powerful! This is % size of a large cell. 
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OUR MORE ADVANCED EARTH CAPACITOR! 


(EECC) Earth Energy Coil Capacitor! 


Our small test model #1, we used #22 bare copper 
wire wrapped around a Zine rod, each layer had a Small Drill press turned into a Coil Winder 
Paper die electric, tested in lap water, 5 layers. 
89 vde x 3.5 ma, this is low. 


‘The more layers, the 


amperage and voltage. more free earth energy 
you can collect! 


I 
Small Drill press turned into а Coil Winder. We turned this by hand. 
Larger сой is best to use low rpm motor at about 70 rpms, іп this picture you see. 
that we wound each wind side by side, this makes for a more high efficient earth cap. Side View 
You can wild wind if you like if you use smaller wire like #31 to #34. Ideal size for 
experimenting 
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(ЕЕСС) Earth Energy Coil Capacitor! жеме 
Rolled Eath Capacitor ==" 
MODEL #4 Rolled Earth Capacitor sata 


Copper foil is placed between 2 pieces of paper strips and 
Aluminum is placed on bottom. Use 400 foot strips 2° wide. 
This method is very hard to do. But is very high eff. 


We used salt water to test rolled caps before placing them in the ground. 
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(ЕЕСС) Earth Energy Coil Capacitor! 


MODEL #4 Rolled Earth Capacitor 


‘Top paper 


Copper Foil 


Rolled Earth Capacitor 


# 
Bottom paper 


Again rolling this type of earth capacitor is very hard, Everything must be kept straight and 
inline with one another, Manufacturers of rolled electrolytic capacitors use computers and 
machinery. | am sure a simple home made roller with pin registration could be designed very 
easily. This type of earth battery is very high efficient. Paper is not a good die electric for high 
voltages! If you are wanting to collect earth and storm HV Currents you must use a thicker die 
electric. Metals must be spaced properly for storing high voltage. 
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EECC) Earth Energy Coil Capacitor! 


Rolling a capacitor is the best way but not the easiest, 
Which makes this pipe coil model much more desirable to build 


Copper 
#17 
Insulated 
Coated 


Aluminum Pipe 


Symbols 


ЕСЕ 


= One way DIODE 


‘Sand or scratch off top 
layer coating, this will leave 
a protective coating in between 
each wire and undemeath. 
Copper should not touch itself 


or the aluminum pipe. 
| Then cover with paper and begin 
next layer of copper wire. 


= 


إ4 


Capacitor ( Electrolytic ) 


This end not used! 
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CONNECTING THE CELLS IN SERIES 
How to connect the cells in series to increase the output voltage without allowing the cells 


to cancel each other out. Figure А The Copper pipe and zinc rod method without the use 
of plastic on bottom of pipe. Figure В is the coil earth cap method. 


TO 
Figure A LOAD 
+ Large Dump Capacitor to collect high voltage 


‘and to be used by load 


x pe 


ЄТ Fg 
С) إت‎ =a ”ا‎ Ls 


ТТТ 


Use electrolytic capacitors to store the charge coming from each cell, then 
connect them in series using Commutator Sw's connected to a small rotor shaft, Magnets 
connected to а milliamp solar cell hobby motor or build а small fuelless engine 
electric motor to run on and off switch's. You can also build a very low milliamp 
electronic switching circuit and use the earth energy to power it. Or another 
more simple way would be to use a hand spring type device ( timer type ) glue 
‘small magnets on a long rotating rotor arm connected to the inner spring. Then 
place small reed relay magnetic switches, on each timing magnet ON position 
should have multi reed sw’s, as the unit turns if gives time for the caps to charge 
and then comes around and connects caps all in series which in turn discharges 
into main cap dump. 


n 
| 


? 


| aaa = 
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d2vde LOAD 
car or marine Can be lights, 
12v to 115 vac Sinan a 


INVERTER 


Copper 


d2vito 115 vae 
INVERTER 


EECC 
Free Energy Power Source 
To keep up 12 vdc battery 


Symbols 


= One way DIODE 


= E] Capacitor ( Electrolyte ) 
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Suppliers List 


Google [mer se Бш 


See www.google.com 


1. Httpilwww.delphiglass.com/ —e» 


2, http://www.glassmart.com/foil menu.htm 


3. http:llwww.globalsources.com 


Search Google.com for: 


1. Copper flashing 
2. Inverters 

3. Batteries 

4. Copper coated wire 

5. Copper wire 

6. Electronic parts and supplies 
7. Diodes 

8. Capacitors 

9. Free energy from the earth 
10. Zinc rods 
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EECC update 


Step One 


Aluminum pipe or zine 


Metal angle wire guides 


Step two Telal ot 4 per side 
Paper 


\ 


Apply first layer of wire, remove, metal wire guides, apply more paper, then repeat over and 
over again until you have about a 5 to 6 inch diameter roll of wire and paper. Makes a very 
powerful earth capacitor! 
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EECC update 


These are just a few extra idea's that we threw together. | hope they are helpful to you. 

Let us know how you like these plans. Send us photo's of what you have done we love to 
hear from our customers. If you got any new free energy idea's let us know we can 
research them for you. Many customers do not have the extra research time that we have. 


Cloth or plastic mesh 


Copper 


]| Aluminum or Zinc sheet 


m 
White. 1 
Nylon 1 
Bolts 1 
1 
1 
1 
a 1 TT 
1 ШИН 
A wv 
Т 
Т 
Т 
Side View 
Metal sheet type earth battery 
4 sheet 
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1 
EARTH BATTERY 


DESCRIPTION 


1. Field of the Invention 
This invention pertains to earth batteries or electric 

wells and, more particularly, to a battery in which one 

electrode is a veined material located in the earth. 

2. Background Art 

Batteries which convert the chemical energy con- 
tained in their active materials directly into electrical 
energy by means of an oxidation-reduction electro- 
chemical reaction are well-known in the art, Such bat- 
teries, in their most basic sense, include а pair of spaced 
арап electrodes and an electrolyte in the space between 
ihe electrodes. During the electrochemical reaction 
electrons are transferred from one electrode to the 
other and produce an electrical current when an exter 
mal circuit is connected between the electrodes. 

"The electrode which gives up electrons during the 
reaction, and is oxidized in the process, is referred to as 
the anode. The other electrode, which is capable of 
accepting electrons and is an oxidizing material for the 
overall proces, is referred to as the cathode. The elec- 25 
trolyte, generally an aqueous solution, provides the 
necessary internal ionic conductivity for the low of 
electrons released at the anode. The electrolyte may 
also be a solid material. x 

"The anode, cathode and the electrolyte may be made 
ofa variety of materials, as is well known in the art. The 
only requirement for the anode and cathode is that one 
material must give up electrons at a faster rate than the 
other material, and thereby acquire a positive charge 35 
with respect to the other material. Tn one common bat- 
tery arrangement, one electrode is made of carbon or 
copper, the other electrode is made of zine and the 
electrolyte is sulphuric acid (H2504). 

‘Various arrangements of these batteries, and the vari- 40 
ous combinations of materials which may be used for 
the electrodes and the electrolyte is discussed in Fink, 
‘Standard Handbook for Electrical Engineers. Eleventh 
Ed. 1978, pages 11-92 to 11-141, and is incorporated 
herein by reference. 

tis also known in the art to use the earth as an eleo- 
trolyte in а battery. Typically, two spaced electrodes. 
are buried in the ground, and the ground, by itself or 
moistened with a chemical, functions as the electrolyte. 
See U.S. Pat. Nos. 155209; 160,152; 182,802; 211,322; 
329,724; 495,582; and 728,381. In the process disclosed 
in US. Pat. No. 3,278,335, an oil bearing formation 
forms a portion ofan electrolyte and electrical energy is 
produced through the growth of bacteria in the forma- 
tion. However, in each of these prior art patents, the 
electrodes are the typical zinc, carbon or copper plates 
ог rods which are inserted into the earth, and the earth 
is used solely as an electrolyte. 

It ап object of the present invention to provide a 
battery in which a portion of the earth is one electrode 
thereof. 

1 в a further object of the present invention to pro- 
vide a battery in which one electrode is а veined mate- 
zial in the earth 

‘Another object of the present invention is to provide 
such a battery which is capable of generating electricity 
as well as capable of storing electrical energy. 
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It is yet а further object of the present invention to 
utilize such a battery in the mining of veined materials 
located in the earth. 


SUMMARY OF THE INVENTION 


Therefore, 1 have invented an electric battery which 
includes a first and second spaced electrode and an 
lectrolye in the space between the electrodes and in 
‘contact therewith, in which the first of the electrodes is 
ıa veined material located in the earth. In one embod 
тем, the second electrode is disposed in a hole which 
extends from the surface of the earth into the first elec- 
trode and is electrically connected to the surface of the 
‘earth, an electrolyte is disposed in the hole and in 
‘contact with the electrodes, and the first electrode is 
electrically connected to the surface of the earth. The 
battery may alto include а casing disposed within the 
hole and surrounding the second electrode, such that 
the casing contains the electrolyte and permits contact 
of the electrolyte only with the first electrode but not 
with the surrounding earth. The first electrode is clec- 
tically connected to the earth's surface by way of one 
ог more cables anchored thereto and located either 
within the hole or outside of the hole. The gases gener- 
ated during the battery operation may be recovered and 
sed as desired. 

"The first electrode is preferably а veined material 
located in the earth and may be a seam or vein of coal, 
graphite magnetite, nickeline, sphalerite, arsenic, sider- 
ite, gold, silver, or copper. 

1 have also invented а method of mining metals 10- 
‘cated in the earth using the earth battery of the present 
invention. The method includes the steps of drilling a 
hole from the earth's surface into the metal to be mined, 
placing an electrolyte in the hole and in contact with 
the metal, positioning a recovery electrode within the 
hole and at least partially immersed in the electrolyte, 
‘making electrical contact with the metal, passing an 
electric current through the metal, electrolyte and re- 
covery electrode such that the metal will be deposited 
‘onthe recovery electrode, and removing the deposited 
metal from the recovery electrode. 


the steps of predrilling а small hole into the earth for a 
desired distance, placing a quantity of acid into the 
Small hole such that the acid will seep into and soften 
The area around the small hole, and then drilling a hole 
‘through the area softened by the acid. The acid may be 
neutralized prior to the final drilling step. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a partial cross section taken through the 
earth and through one embodiment of an carth battery 
in accordance with the present invention; 

FIG. 2 is a perspective view of опе embodiment of 
the second electrode; 

FIG. 3is across section of the bottom portion of one 
embodiment of the casing; 

TIG. 4 is а cross section taken through the earth 
showing several alternative arrangements of the earth 
battery, 

FIG. 5 is a cross section taken through the earth 
showing one embodiment of a gas recovery mechanism. 
for the earth battery; and 

FIG. 6 is a partial cross section taken through the 
earth showing one embodiment of а metal recovery 
‘apparatus in accordance with the present invention. 
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DETAILED DESCRIPTION OF THE 
‘PREFERRED EMBODIMENTS 


An earth battery in accordance with the present in- 
vention is shown, partially in cross section, in FIG. 1. $ 
‘The earth battery includes a first electrode 10 which is 

a veined material located within the earth 12. A second 
Cletrode 14 is disposed within а hole 16 which extends 
from the surface 18 of the earth 12 and into the first 
electrode 10, The second electrode 14 is electrically 
‘connected to the surface 18 of the earth 12 via cable 20. 
‘An electrolyte 22 is disposed in the hole 16, sin contact 
‘with the first electrode 10 and the second electrode 14, 
and fills the space in the hole 16 therebetween. The 
electrolyte 22 is shown in FIG. 1 as a fluid, but its to 15 
"be understood that a solid electrolyte may also be uti- 
lied. 

"The earth battery shown in FIG. 1 also includes a 
casing 24 disposed within the hole 16, adjacent the earth 
12 and the first electrode 10 and surrounding the second * 
electrode 14. The casing 24 is preferably a hollow tube 
made of plastic or other insulating material and is 
adapted to prevent the electrolyte 22 from seeping out 
nto the surrounding earth 12. As shown in FIG. 1, the 
casing extends from the earth's surface 18 to the bottom 
26 of the hole 16, but does not cover said bottom 26. 
"The casing 24 includes a plurality of openings 28 in the 
area where the casing is adjacent the first electrode 10. 
‘These openings 28 permit the electrolyte 22 to contact 
and flow into the first electrode 10 but not into the 
‘Surrounding earth 12. The hole 16 and the casing 24 are 
preferably of circular cross section. 

"The second electrode 14 may be constructed in a 
variety of shapes, As shown in FIG. 1, the second elec- у; 
rode 14 includes inner and outer cylindrical sleeves 30, 
32 mounted to a top plate 34. А plurality of openings 36 
through the sleeves 30, 32 permit the electrolyte 22 to 
flow completely around all the surfaces of the second 
electrode 14. In order to prevent the second electrode 
from touching the first electrode 10 or the casing 24, 
and thereby shorting out the entire battery, insulating 
spacers 38 may be mounted on the sides or on the bot- 
tom of the second electrode 14 

"The first electrode 10 is electrically connected to the 
surface 18 of the earth 12 by means of a cable which 
‘extends into the earth and is physically anchored to the 
first electrode. As shown in FIG. 1, cable 40 may be 
located within hole 16 and anchored to the bottom 26 of 
the hole by a spike 42 or the like. Alternatively, cable 44 so 
may be located outside of hole 16 in a smaller hole 46 
"which passes into the first electrode 10. Cable 44 is 
similarly anchored with spike 42. A plurality of cables, 
Spaced around or within the hole 16, may also be used. 

“The electrolyte 22 will seep into and cause stress ss 
fractures 48 in the first electrode 10. Cable 44 located 
ouside of hole 16 is preferably anchored within the 
меп of the electrolyte 22 seepage. Over a period of 
time, the area of electrolyte seepage, and hence the 
effective size of the first electrode 10 in the battery, will 6 
Slowly increase. Tt can be appreciated that the carth 
battery of the present invention can be permitted to 
grow ss large as desired by allowing the electrolyte 22 
фо continue to seep into the first electrode 10. The cas- 
ing 24 is preferably sealed at the top by a lid 50 or the 65 
like. The rate of seepage of the electrolyte 22 into the 
first electrode may be regulated by a vacuum pump 52 
‘connected tothe inside of the casing 24 
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Various gases will be generated by the carth battery, 
both from the electrochemical reaction involved in the 
battery itself and the gases released from the first elec- 
trode 10 as the stress fractures 48 are formed, For eram- 
ple, if the first electrode 10 а seam of coal, methane 
Will be released, and if the second electrode is made of 
Zinc and the electrolyte is sulphuric acid, oxygen and 
hydrogen wil be generated during the electrochemical 
reaction of the battery, The casing lid 50 may include a 
pressure relief valve 54 to release these generated gases 
built up in the casing 24 when the pressure exceeds а 
predetermined value. 

"The earth battery described above operates in the 
‘exact same manner as a conventional battery and gener- 
Stes electrical energy from the electrochemical reaction 
Of the electrodes and the electrolyte. The first electrode 
10 is selected to be а veined material located in the earth 
and may include seams or layers of such materials as 
cosl, graphite, magnetite, nickeline, sphalerite, arsenic, 
siderite, gold, silver and copper. The second electrode 
® selected from a material suitable for use with the 
particular veined material used as is well known in the 
art. A suitable electrolyte is selected to function with 
the electrodes chosen as is well known in the ап. 

To a preferred embodiment, a seam of coal is used as 
the first electrode, the second electrode is made of zinc, 
and sulphuric acid is used as the electrolyte. As an alter- 
native, pickling acid, which is usually a waste by-pro- 
duct of a metal manufacturing plant, can be utilized as 
the electrolyte. Furthermore, а solid electrolyte, such as. 
ammonium chloride (NHAC) or zine chloride (ZaCD 
may be used. The use of an acidic electrolyte should not 
cause any environmental problems if the seam of coal, 
‘or other veined material, js located beneath the sur- 
founding water table level. If pollution of the water 
{able В of concern, an alkaline electrolyte, such as po- 
tassium hydroxide, may be used. 

"The earth battery described above may be used as a 
source of electrical energy at a variety of locations 
Which have underground. veins of suitable electrode 
material. The earth battery has the advantages that it is 
Jocated primarily underground and out of the way, the 
functioning portions remain at a constant temperature, 
and the battery Ваз the potential of growing to а rather 
lege size. The battery of the present invention may be 
used as an electrical energy source, but may also be used 
to store electrical energy from a variety of sources such 
as solar cells, windmills, lightning, or the excess capac- 
ity from electrical utility plants. 

“Aa alternate embodiment of a second electrode 86 is 
shown in FIG. 2 and includes four rectangular plates 58 
joined together along one edge to form an X-shaped 
Structure, While only four plates 58 are shown in FIG. 
2, more or fewer plates may be utilized as desired. Sec- 
Ond electrode 56 also includes a plurality of plas 
wheels 60, cach of which are mounted to the plates 58 
by а bracket 62. The glass wheels 60 are insulating and 
function to support and space second electrode 56 from. 
the casing and the first electrode n a similar manner to 
the spacers 38 discussed above in connection with FIG. 
1 

An alternate arrangement for the casing is shown in 
FIG. 3. Casing 64 shown in FIG. 3 is similar to casing 
24 discussed above but Further includes а bottom casing 
plate 66 which seals casing 64 and prevents the electro- 
Тие from flowing dowawardly. Openings 68 in casing. 
64 vary in size inversely with distance of each opening 
from the surface of the earth, The smallest opening is 
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located nearest the bottom plate 66 and openings 68 
gradually increase in size as the distance from the bot- 
tom plate increases. Since the pressure of ће electrolyte 
fluid increases toward the bottom plate 66 from the 
‘weight of the fluid above, the rate of flow of the electro- 
ие through openings 68 and into the first electrode 
‘will remain constant. 

‘A plurality of sharp protrusions 70 are located along 
the inner surface of casing 64 near openings 68 and on 
the bottom plate 66. When the earth battery of the pres- 
ent invention is no longer in use, it may be desirable to 
neutralize the acidic electrolyte liquid used. Baking 
soda, or any other acid neutralizing substance, may be 
placed into a glass or other breakable container and 
dropped into the casing. The breakable container will 
strike the sharp protrusions 70, break apart, and release 
the acid neutralizing substance into the electrolyte. 

"The earth battery of the present invention may utilize 
more than one veined material in the earth as electrodes 
эла the materials may be the same or may be different 
from each other. In the configuration shown in FIG. 4, 
hole 72 passes from the earth's surface 74 through three 
Veins of material, referred to ав first electrode 76, first 
lectrode 78 and first electrode 80. Casing 82 is disposed 
Within hole 72 and extends to the top of first electrode 
80. Openings 84 extend through casing 82 into fint 
electrode 78 and openings 86 extend through casing 82 
into first electrode ТВ. Second electrode 88 is disposed 
within casing 82 adjacent first electrode 76 and is con- 
nected to the earth's surface 18 via cable 89. Second 
electrode 90 is disposed within casing 82 adjacent both 
fist electrode 78 and first electrode 80 and is connected 
to the earth's surface 74 Ма cable 91. As shown in FIG. 
4, second electrode 90 is a single electrode which reacts 
clectrochemically with both first electrode 78 and first 
electrode 80. 

Та the arrangement shown in FIG. 4, first electrode 
76 is a negative material with respect to both first elec- 
trode 78 and first electrode 80, To prevent a shorting 
‘Out of the earth battery, the interior of casing #2 is 40 
divided by a plug 92. In this manner, one earth battery 
is formed by first electrode 16, second electrode 88, and 
electrolyte 94, and a second, separate earth battery is 
formed by first electrode 78, first electrode 80, second 
electrode 90, and electrolyte 96. To replenish the supply 45 
ОГ electrolyte 96, а pipe 98 extends from the earth's 
‘surface 74 through the plug 92. 

‘Since hole 72 passes completely through first elec- 
trode 76 and first electrode 78, electrical connection 
between these electrodes and the earth's surface 74 
cannot be made within hole 72. Cables 100 and 102 
extend down and are attached to first electrode 76. 
While only two cables 100 and 102 are shown, it is to be 
"understood that fewer or more cables may be attached 
ло one such electrode, As shown in FIG. 4, first elec- 
trode 76 is exposed to the earth's surface, such as on a 
hill and may be electrically contacted directly by cable 
104 without the necessity of passing through the earth 
Firs electrode 78 is electrically connected to the earth's 
surface by cable 106 and first electrode 80 is electrically 
connected to the earth's surface by cable 108. To avoid 
Short circuits, the cables should not electrically contact 
the other veins of material through which they pass. 
Cable 106 is shown surrounded by heavy insulation 110 
in the vicinity of first electrode 76. Cable 108 is shown. 
physically spaced from first electrode 76 and sur- 
Founded by heavy insulation 112 in ће vicinity of first 
electrode 78. Ideally, the entire length of each cable 
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would be encased im an insulating material, except 
Where electrical contact is made at the ends. 

"The relative electrical potential of each electrode 
shown in FIG. 4 is shown as being either positive or 
negative. The various electrodes could be operated as 
separate batteries, or could be connected in parallel or 
in series as is desired. 

As an cxample of the arrangement shown in FIG. 4, 
first electrodes 78 and 80 could each be a seam of coal, 
which is considered to be a relatively positive material. 
Second electrode 90 may be made of zinc, a negative 
material when compared with coal. First electrode 76 
may be a seam of magnetite (FeyS), nickeline (NIAS), 
ог sphalerite (ZnS), each considered to be a negative 
material, Second electrode 88 may be made of carbon, а 
Positive material when compared with the magnetite 
nickeline or sphalerite. The particular arrangement used 
will be dictated solely by the various veined materials 
actually encountered within the earth. 

"An arrangement of an earth battery of the present 
invention which includes apparatus for collecting the 
gases generated during battery operation is shown in 
FIG. S. The earth battery includes hole 114, passing 
through first electrode 116, and casing 118 which ex- 
tends adjacent hole 114 as described above. Second 
electrode 120 is identical to the second electrode 14 
shown in FIG. 1, except that it is tarned upside down, 
and is electrically connected to the earth's surface 122 
by cable 124. Electrolyte 126 is located in hole 114 
between first electrode 116 and second electrode 120. 

А funnel-shaped trap 128 is disposed above second 
electrode 120 to collect the gases generated therein. 
"The trap 128 is connected to pipe 130 which carries the 
us through valve 132 and then out of casing 118, 
Sleeve 134 is disposed within and spaced from casing 
118 and terminates near the bottom of hole 14 in an 
inwardly directed, cone-shaped deflector 136. Deflec- 
tor 136is open to allow electrolyte 126 to flow between 
‘the interior and exterior of sleeve 134. Gases which are 

ther generated by or are released from first electrode 
16 are directed by deflector 136 into the space 138 
between sleeve 136 and casing 118, and then out of 
casing 118 through valve 140, 

If valves 132 and 140 were open, the gases generated 
‘would continuously escape. If valves 132 and 140 were 
closed, the pressure of the generated gases would in- 
еше, and eventually force electrolyte 126 up into the 
arca between pipe 130 and sleeve 134, as is shown in 
FIG. S. When the valves are opened, electrolyte 126 
will drop back down to its original level and aid in 
expelling the generated gases. 

"The particular gases generated will depend on the 
exact materials involved. If the first electrode were 
coal, the second electrode zinc, and the electrolyte 
sulphuric acid, then oxygen would be generated at the 
second electrode, hydrogen would be generated at the 
first electrode, and methane would be released from the 
first electrode due to the fracturing of the coal from the 
electrolyte. The recovered gases could be used as is or 
‘could be burned to generate electric energy. 

"The earth battery of this invention can also be easily 
used to recover metals located in the earth. If a metal, 
Such as gold, copper, or silver, is used as the first elec- 
trode, and a direct current is passed through the battery, 
the metal willbe removed from the first electrode and 
plated onto the second electrode. By withdrawing the 
Second electrode from the battery and removing the 
plated metal, the mining operation is completed 
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Any of the earth battery arrangements discussed 
above could be utilized in the mining of such a metal. 
FIG. 6 shows an arrangement particularly adapted for 
mining а vein of metal. Hole 142 extends into the vein of 
metal 144 to be mined, casing 146 extends down to the 5 
top of the vein of metal, and electrolyte 18 is deposited 
in hole 142. А recovery electrode 150 is placed into hole 
342 and is at least partially immersed in electrolyte 148. 
The recovery electrode 180 is connected to a direct 
current power source 152 by cable 154. 

The recovery electrode 150 shown in FIG. 6 is cup- 
shaped, open at the top, and includes a plurality of 
‘openings 156 passing therethrough. The outside of the 
recovery electrode 180 and the surface of openings 156 
fare covered with insulation 158. Only the inner surface 
ofthe recovery electrode 150 is in contact with electro- 
Зе 148, and will be plated with the metal 144. 

"To make electrical connection between the power 
source 152 and the vein of metal 144, ole 160 is passed 
through the vein of metal, a liquid, electrically conduc- 
tive material 162 is poured into hole 160, and cable 164 
is connected between the power source 182 and mate- 
rial 162, preferably before liquid material 162 has solic 
fied. By passing a direct current through the vein of 
metal 144, electrolyte 148 and recovery electrode 150, 25 
the metal will be plated on the recovery electrode as is 
known in the art. 

The plated metal may be recovered by withdrawing 
the recovery electrode 150 from hole 142 and thereafter 
removing the metal. Alternatively, the metal could be 30 
removed with the recovery electrode 150 in place 
within hole 142. Shown in FIG. 6 is а threaded auger 
166 which is as wide as the inner width of the recovery 
electrode. The auger 166 may be rotated via shaft 168 
and lowered into the recovery electrode 180 to thereby 
Scrape off any metal plated thereon. The metal will then 
be floating in electrolyte 148 in small pieces. By remov- 
ing electrolyte 148 via pump 170 through an outlet pipe. 
172, the metal may be recovered by passing electrolyte 
148 through a filer 174. The filtered electrolyte may 
then be returned to the battery via an inlet pipe 176. 

"This method can be used to recover natural veined 
metals located in the earth or metals buried in the earth 
Such as gold bars, coins, or the ike, which are otherwise. 
inaccessible to conventional mining techniques. This 45 
method is particularly useful for mining paper thin 
seams of gold which cannot be economically mined 
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casing, second electrode, and other materials are re- 50 
‘moved from the hole the ground surrounding the hole 
will be relatively soft due to the action of the acidic 
electrolyte. Ifa larger hole were desired, such as to 
Teach ой deposits beneath the vein of material previ- 
‘ously used in the earth battery, such drilling could be 
accomplished relatively early because the ground is 
already softened. This method of drilling may be useful 
in passing а large hole through a particularly hard rock 
formation. By merely drilling a small hole through the 
rock formation, pouring ina quantity of an acid solu- 60 
tion, and letting the rock be softened by the acid, а 
larger hole may be easily drilled through the formation 
T тау be desirable to neutralize the acid rema 
the rock before the inal drilling step. This may be done 
by pouring in an acid neutralizing solution, such as a 65 
baking soda solution. 

Having described presently the preferred embodi 
ments of this invention, itis to be understood that it may 
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be otherwise embodied within the scope of the ap- 
pended claims. 

1 claim: 


1. Tn an electric battery including а pair of spaced 
electrodes and an electrolyte in the space between the 
electrodes and in contact therewith, the improvement 
comprising: one of said electrodes being a solid veined 
‘material located in the earth. 

2. The battery of claim 1 wherein the veined material 
is selected from the group consisting of coal, graphite, 
magnetite, nickeline, sphalerite, arsenic, siderite, gold, 
silver, or copper. 

3. The battery of claim 1 wherein the veined material 
is a seam of coal. 

4, An earth battery comprising: 

@) а first electrode which is a solid veined material 

located in the earth; 

®) a second electrode electrically connected to the 

surface of the earth and disposed in a hole which 
extends from the surface of the earth into the first 
electrode; 

(C) ап electrolyte disposed in sid hole and in contact 

‘with said first and second electrodes, and. 

(9) means for electrically connecting said first elec- 

trode to the surface of the earth. 

5. The earth battery of claim 4 further including а 
cating disposed within the hole and surrounding the 
Second electrode, wherein said casing contains the elec- 
trolyt and permits contact of the electrolyte with the 
first electrode but not with the surrounding earth 

'6. The earth battery of claim 5 wherein the casing is 
a plastic tube which includes a plurality of openings 
Фе arca where the tube is adjacent the first electrode. 

7. The earth battery of claim 6 wherein the electro- 
Ite is fluid and wherein the openings vary in size in- 
versely with their distance from the surface of the earth, 
such that the flow of electrolyte into the first electrode 
iat a uniform rate 

8. The earth battery of claim 4 wherein the means for 
electrically connecting the first electrode to the surface 
‘of the earth is a cable anchored to the first electrode. 

9. The earth battery of claim 8 wherein the cable is 
anchored to the first electrode inside of said hole. 

10. The earth battery of claim 8 wherein the cable is 
anchored to the first electrode outside of said hole. 

1L The earth battery of claim 4 wherein the means 
or electrically connecting the first electrode to the 
surface of the earth is a plurality of cables anchored to 
the first electrode. 

12. The earth battery of claim 11 wherein said plural- 
ity of cables are located outside of said hole. 

13. The earth battery of claim 4 wherein the first 
electrode further includes one or more additional and 
separate veins of material located in the earth. 

14. The carth battery of claim 4 further including 
means for recovering the gases generated during use of 
the battery. 

15. The earth battery of claim 14 wherein the means 
for recovering gases includes а funnel-shaped trap 10- 
cated above the second electrode to collect the gases 
generated by the second electrode and wherein the 
"means for recovering gases further includes a sleeve 
disposed within but narrower than the hole and adapted 
to direct the gases released by the first electrode into the 
space between the hole and the sleeve. 

16. The earth battery of claim 4 further including 
regulating means for controlling the flow of electrolyte 
iato the first electrode. 
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17. The carth battery of claim 16 wherein the regulat- 
ing means is a vacuum pump. 

18. The earth battery of claim 4 wherein the first 
electrode is a vein of material selected from the group 
consisting of coal, graphite magnetite, nickelin, sphal- 
еше, arsenic, siderite, gold, silver, or copper. 

19. The earth battery of claim 18 wherein the first 
electrode is a seam of coal. 

20 An earth battery comprising: 

(@) a vein of coal located in the earth; 
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(©) an electrode disposed in a hole which extends 
through the vein of coal 

«а liquid electrolyte located in the space between 
the coal and the electrode; 

(Da casing disposed within the hole and surrounding 
the electrode, said casing directing the liquid elo: 
ауе into the col; and 

(@ an electric cable anchored to the coal and extend- 
ing to the earth’ surface. 

21. The earth battery of claim 20 wherein the eleo- 

trode disposed in the hole is made of zine and the elo. 
"roy ian acid solution. 
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WIDEBAND ELECTROMAGNETIC 
‘CLOAKING SYSTEMS 


RELATED APPLICATION 


This application claims priority to U.S. Provisional Patent 
pplication No. 61/189,966, filed 25 Aug, 2008 and entitled 
"Method and Apparatus for Wideband Electromagnetic 
(Cloaking, Negative Refractive Index Lensing and Metamate- 
tial Applications," the enire contents of which are incorpo- 
‘ate herein by reference. 


BACKGROUND 


Much time and effort has been devoted о the quest for 
so-called invisibility machines, Beyond science fiction, bow- 
{ver there has boen lile if any real progress toward tnis дош. 

“Materials with negative permittivity and permeability lead- 
ing w negative index of rection were theorized by Russian 
noted physicist Victor Veselago in his seminal paper in Soviet 
Physics USPEKHI, 10,509 (1968). Since that time, metama- 
terials have been developed that produce negative index of 
refraction, subject to various constraints. Such materials are 
artificially engineered micro/nanostructures thal, at given fre- 
quencies, show negative permeability and pemitivity 
Metamaterials have been shown to produce narrow band, e. 
typically less than 5%, response such as bent-back lensing. 
Sach metamaterials produce such a negative-index effect by 
utilizing a closely spaced periodic lattice of resonators, such 
‘8 splicing resonators, that all resonate. Previous metama- 
terials provide a negative index of refraction when a sub- 
Wavelength spacing is usd for the resonators. 

In he microwave regime, certain techniques have been 
developed to ilie radiation absorbing materials or coatings 
tw reduce the radar cross section of airborne missiles and 
vehicles. While such absorbing materials can provide an 
Пасіка reduction in radar cross section, these results are 
largely limited to small ranges of electromagnetic radiation 


SUMMARY 


Embodiments of the present disclosure can provide tech- 
niques, including systems andor methods, for cloaking 
objects at certain wavelengtbrequencie or over certain 
‘wavelength frequency ranges (bands). Such techniques can 
provide an effective electromagnetic lens andlor lensing 
elect for certain wavelengthsirequencies or over certain 
‘wavelengroqueney ranges (hands), 

"Ihe effects produced by such techniques can include 
leaking or so-called invisibility of the objects) at the noted 
‘wavelengths or bands. Representative frequencies of open 
"ion can include, but are not limited to, those over a range of 
500 MIZ to 1.3 GHz, though others may of course be real- 
ized. Operation at other frequencies, including for example 
those of visible Tight, infrared, ultraviolet, and as well as 
microwave EM radiation, eg, K, Ka, X-hands, cte. may be 
realized eg. by appropriate scaling of dimensions and selec 
боп of shape of the resonator elements 

‘Exemplary embodiments of the present disclosure can 
include à novel arrangement of resonators in an aperiodic 
configuration or latice. The overall assembly of resonators, 
эз structures, do not all repeat periodically and at least some 
‘ofthe resonators are spaced such that their phase centers are 
separated by more than a wavelength. The arrangements сап 
include resonators of several diferent sizes andor geom 
tics arranged so that cach size or geometry (“grouping”) 
corresponds o a moderate or high “Q” (that is moderate or 


2 
Jos bandi) response that resonates within а specific fre- 
quency range, and that arrangement within that specifie 
grouping of akin elements is periodic in the overall strac- 

ure even though the structure as à whole is not an entirely 
periodic arrangement of resonators. The relative spacing and 
arrangement of groupings (at least one fr each specifie fre- 

quency range) сап be defined by self similarity and origin 
symmetry, where the “origin” arises at the center of a strac- 

ure (or part ofthe structure) individually designed to have the 
‘wideband metamaterial property. 

For exemplary embodiments, fractal resonators can be 
used forthe resonators in such structures because of their 
control of passbands, and smaller sizes compared to non- 
fractal based resonators. Their benefit arises from a size 
standpoint because they can be used to shrink the resonator 
(S) while control of passbands can reduce or eliminates issues 
of harmonic passbands that would resonate at frequencies not 
pon 

J should be understood that other embodiments of wide- 
band electromagnetic resonator or cloaking systems and 
methods according 10 the present disclosure will become 
readily apparent to those skilled in the ап rom the following. 
detailed description. wherein exemplary embodiments are 
shown and described by way of illustration. The systems and 
methods of the present disclosure are capable of other and 
‘ferent embodiments, and details of such re capable of 
modification in various other respects Accordingly. the drew- 
ings and detailed description are o be regarded as illustrative 
in matur ond pot as restrictive 


BRIEF DESCRIPTION OF THE DRAWINGS 


Aspects of the disclosure may be more fully understood 
‘trom the following description when read together with the 
accompanying drawings, which are to be regarded as illustra 
tive in nature, and not as limiting. The drawings are not 
necessarily to seale, emphasis instead being placed on the 
principles ofthe disclosure. Ш the drawing 

FIG. 1 depicts diagrammatic plan view of a resonator 
cloaking system utilizing а number of cylindrical shells, in 
accordance with exemplary embodiments of the present dis- 
closure: 

FIG. 2 depicts a diagrammatic plan view of a resonator 
cloaking system utilizing a number of shells having an eli 
"ical cross-section, in accordance with an Пепи embodi- 
ment of the presen disclosure: 

FIG. 3 depicts an exemplary embodiment of a portion of 
shell that includes repeated conductive traces that are config- 
‘ured ina Fractal lke shape: and 

depicts a perspective view (photograph) ofan exem- 
plary embodiment of the present disclosure. 

‘While certain embodiments depicted in the drawings, one 
skilled in the art will appreciate that the embodiments 
depicted are illustrative and that variations of hose shown, as 
‘well as other embodiments described herein, may be envi- 
Sioned and practiced within the scope of the present вер. 


DETAILED DESCRIPTION 


‘The present disclosure is directed to novel arrangements of 
resonators useful for obscuring or hiding objects at given 
bands of electromagnetic radiation. Embodiments of the 
present disclosure can provide techniques, including systems 
"dor methods, for hiding or obscuring objects at cerüim. 
‘wavelengths freuencies or over certain wavelength fe 
‘gency ranges or bands. Such techniques cam provide an 
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efective electromagnetic Jens andlor Jensing effect fr cer- 
"ain wavelongths/fequeacios or over certain wavelength fre. 
{quency ranges or bands, The fleets produced by such tech- 
niques can include cloaking or so-called invisibility of the 
еси) at the noted wavelengths or bands, 

Representative frequencies of operation can include, but 
are nol limited to, those over а range of about 500 Mz to 
about 13 Gliz, though others may of course be realized. 
Operation at other frequencies, including for example those 
vof iile it infrared, ultraviolet, and as well as microwave 
EM radiation, ¢.g., K, Ka, X-hands cle. may be realized, од 
by appropriate scaling of dimensions and selection of shape 
ofthe resonator elements. 

Embodiments of the present disclosure include arrange- 
ment of resonators or resonant structures in aperiodic con- 
figurations or latices. The overall assembly of resonator 
structures can include nested or concentric shells, tht cach 
include repeated pattems of resonant structures, The resonant 
structures сап be configured as а close-packed arrangement 
of electrically conductive material. The resonant stretures 
Son be located on the surface ofa circuit board. 

The overall assemblies, as structures, do not all repeat 
periodically and at least some of the resonators are spaced 
Sich that their phase centers are separated by more than a 
‘Wavelength. The arrangements can include resonators of sev- 
eral different sizes andor geometries arranged so that euch 
Siac or geometry ("grouping") corresponds o a moderate or 
high qualiy-actor"Q" response (thar is, опе allowing Tor a 
moderate or low bandwidth} that resonates within a specifie 
frequency range, and that arrangement within that specifie 
grouping of ike elements is periodic inthe overall struc- 
ture cien though the structure as a whole is not an entirely 
periodic arrangement of resonators. The relative spacing and 
arrangement of groupings (at least one for each specifie fre- 
{quency range) сап be defined by self similarity and origin 
Symmetry, whore the “origin” arises at the center of a struc- 
ture (or part ofthe structure) individually designed to have the 
wideband metamaterial property. 

Tor exemplary embodiments, fractal resonators can be 
used for the resonators because of their сод! of passband, 
and smaller sizes. А main benefit of such resonators arises 
froma size standpoint because they can be used to shrink the 
копаю) while control of passbands can reduce/mitgate 
ог eliminate issues of harmonie passbands that would reso- 
nane at frequencies not desired. 

Exemplary embodiments of a resonator system for use at 
microwave (or nearby) frequencies can be built from belts of 
circuit boards festooned with resonators. These bell can 
function to slip the microwaves around an object located 

in the belts, so the object is effectively invisible and "sce 
thru” at the microwave frequencies. Belts, or shells, having 
similar closed-packed arrangements for operation at a fint 
passband cam be positioned within а wavelength of one 
another, eg id. 14. Vah. VÀ. ee 

An observer can observe an orginal image or signal, with- 
ош it being blocked by the cleaked object. Using no power, 
the fractal cloak can replicates the original signal (batis, he 
signal before blocking) with rest Tidelity. Exemplary 
embodiments can function over a bandwith from about 500 
MZ to approximately 1500 МНР (1.5 GHZ), providing 3:1 
‘bandwidth: operation within or near such can frequencies can 
provide other bandwidths aswell, suchas 1:1 up to 2-1 and up 
about 3:1 

FIG. 1 depicts a diagrammatic plan view of a cloaking 
system 100 and RE testing set up in accordance with exem- 
plary embodiments of the present disclosure. AS shown in 
FIG. 1, a number of concentric shells (or bands) 102 are 
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placed on а platform (parallel to the plane of the drawing). 
The shells include a lexible substrate (polyimide with or 
without composite renforcement) with conductive traces 
(eg, copper, silver, ete.) in facta shapes or outlines. The 
shes 102 surround an objet to be cloaked (shown as 104 in 
FIG. 1). А transiting antenna 1 and a receiving antenna 2 
are configured at different sides of the system 100, for veri- 

dying «ссу of the cloaking system 100 and recording 
results. The shells 102 can be held in place by radial supports 
106 (hile only four are shown, 12 were used in the exem: 

play embodiment indicated). 

The shells indicated in FIG. 1 are of two types, one set 
(AL-Ad configured for optimal operation over a Bst wa 
Teng fegueney range, and another set (BI 83) configured 
or optimal operation over а second wavelength frequency 
range (The numbering ofthe shells is of course arbitrary and 
son be reordered, eg, reversed.) 

For an exemplary embodiment of system 10, the outer set 
of shells (A1-A4, with A1 being the innermost and A4 the 
outmost) had a height of about 3 to 4 inches (e. 3.5 inches) 
and the inner set of shells had a height of about 1 inch ess 
(ex. about 250 3 inches). The spacing between the shells 
with a lamer fractal shape (A1-A4) was about 24 cm while 
the spacing between shells of smaller fractal peneratorshapes 
(BI-B3) was about 2.15 cm (along a radial direction). In a 
prefered embodiment, shell A4 was placed between shell BZ 
fand B3 as shown, The resonators formed on coc shell by the 
‘fractal shapes can be configured so as 1o be closely coupled 
(ee. by capacitive coupling) and can serve to propagate a 
plasmonic wave. 

T will be appreciated that while, two types of shells and a 
given number of shells per set are indicated in FIG. 1, the 
numberof shell types and amber of shells før each set canbe 
Selected as desired, and may be optimized for different appli- 
cations, e.g.. wavelengthiogueney bands 

IG. 2 depicts a diagrammatic plan view of a cloaking 
system (or electrical resonator system) according to an alter- 
nane embodiment in which the individual shells have an ellip- 
"ical cross section. As shown in FIG. 2. a system 200 for 
cloaking can includea number of concentric shells (or bands) 
202. These shells can be held in place with respect o one 
another by suitable fixing means, eg., they can be placed on 
ûû platform (parallel to the plane of the drawing) andlor held 
‘with a frame. The shells 202 can include a flexible substeste 
(ea. polyimide with or without composite reinforcement) 
with a close-packed arrangement of electrically conductive 
material formed on the first surface. As stated previously for 
TIG. 1, the closed-packed arrangement сап include a number 
of self-similar electrical resonator shapes, The resonator 
Shapes can be made from conductive traces (eg. copper, 
silver, gold, silver based ink, ec.) having a desired shape, 
©, fractal shape, split-ring shape, and the like. The shells 
202 can surround anobject to be cloaked, аз indicated in FIG, 
2 


Asin in FIG. 2 by dashed lines ond 2andarrows) 
the адаш shells denies do nor bave to form йан 
Surfaces. Rather, one o mone shells can frm oen sce 
This can allow for preferential cloaking of the objec опе 
direction orovera given angle (soid angle). Moremer while 
shed ines andare down ia d B and 
ATA of sytan 200 on or moe sello sach up of 
Sheik (2148 and ALAS can he closed while tr are 
"Sit ль regani to FIGS. 1-1, shou be apreciata 
tht the creacion shown for cach sel currit 
hosed geometrie shapes sos and elipsoida shells 
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As indicated previously, each shell of a cloaking system 
can include multiple resonators, The resonators can be 
термей patterns of conductive trices. These conductive 
traces can be closed geometric shapes, eg, rings, loops, 
closed fractals et. The resonators) can being self similar to 
at Test second iteration. The resonators can include split-ring 
shapes, for some embodiments. The resonant structures are 
not required to be closed shapes, however, and open shapes 
can be used for such: 

In exemplary embodiments, the closed loops can be con- 
figured as a fractals or fractal-based shapes, eg, as depicted 
by 302 in FIG- 3 for an exemplary embodiment ofa shell 300, 
‘402 in FIG. 4. The dimensions and type of fractal shape can 
be the same fr each shell type but can vary between shell 
буре. This variation (e.g, scaling of the sume fractal shape) 
сап afford increased bandwidth for the cloaking characteris- 
ties ofthesystem (eg. system 1000F FIG. 1) This caa leadto 
periodicity of the fractal shapes of common shell types but 
periodicity between the fractal shapes of different shell 
"wes 

Examples of suitable fractal shapes (for use for shells andl 
ora seaming object) can include, butare not limited to, facta 
Shapes described in one or more of the following patenis, 
owned by the assignee of the present disclosure, the entire 
contents of al of which are incorporated herein hy reference: 
US. Pal. Nos. 652555; 6104349; 6 140.975: 7,145,513: 
7256751; 6121977; 6476766; 14019,95: 7215290; 
(6,485,382; 7.126837; 7,190,318; 6,985 122; 7,345,682; and, 
US. Pat No. 7456109. 

(Other suitable fractal shape for the resonant strvctures can 
include any of the following: а Koch fractal, a Minkowski 
fractal, a Cantor fractal, a tor square fractal, a Mandelbrot, a 
Caley tree fractal, a monkey's swing fractal, a Sierpinski 
gasket, and a Mol ıa contour set fractal, а Sierpinski 
franglo басш, а Menger sponge fractal,» dragon curve 
fractal, a space-filling curve fractal, a Koch curve fractal, an 
Iypanov fractal, and a Kleinian group лы 

FIG. 3 depicts an exemplary embodiment of a shell 400 
(only portion is shown) that includes repeated conductive 
races that are configured ina fractal shape 302 (he individual 
closed taces). For the exemplary embodiment shown, euch 
resonator shape 302 is about 1 em on а side. Such resonator 
could, e.g, be used for the fractal shapes of shells BI-B of 
TIG. Lia which case similar fractal shapes of larger size (o 
stout 1.5 em on а side) could be usd for shells АГАМА The 
conductive trace is preferably made of copper: While exem- 
тшу fractal shapes are shown in FIG. З, the present disel- 
Suris nor limited to such and any other suitable fractal shapes 
сї generator motifs) may be used in accordance with 
the present disclosure. 

I will be appreciated that the resonant structures of the 
shells may be formed or made by any suitable techniques and 

"any suitable materials. For example, semiconductors 
‘with desired doping levels and dopants may be used as con- 
ductive materials. Suitable metals ог metal containing com- 
pounds may be used. 
place conductors onin a shell, including, but no limi 
priming techniques, photolithography technique, etching 
Techniques and the like. 

1 will also be appreciated that the shells may be made of 
any suitable materal() Printed circuit board materials may 
Be used. Flexible circuit board materials are preferred. Other 
‘material mas, however, be used for the shells and the shells 
themselves can be made of non-continnous elements, e.g. a 
frame or framework. For example, various plastics may be 
used. 
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FIG. 4 depicts а perspective view photograph) ofan exem- 
play embodiment o a cloak system 400 scconling o the 
present disclosure. As shown, the system includes a number 
of resonator shells 402 each having а close-packed arrange- 
ment of electrically conductive material (self-similar resona- 
tors 404) formed on one surface. Two diferent shell configu- 
zations are shown, four larger shells and two smaller shells, 
The smaller shells included close-packed arrangements of 
resonator stroctures in which each resonator shape (as shown 
by 302 in FIG. 3) was about 1 cm on a side. Similar fractal 
shapes of larger size (e. about 1.5 em on a side) were used 
or the larger shells. 

Io FIG. 4,4 transmitting (source) antenna and a receiving 
amenna are shown as triangular shapes on the ef and right, 
respectively (though functionally of euch could of course be 
interchanged for the other). Twelve radially arrayed spacers 
are shown in FIG.4. The system 400 is shown supported on a 
[Nalgene tank and Delrin platform and Delrin supports (radial 
supports) RF absorbers were placed in the immediate vicinity 
of be set up: further RF tripods (e.g, available from ETS) 
‘were urea such materials were substantially transparent at 
the RF frequencies investigated/used. The cloak system 400 
consists of six belts of fatal metamaterial (ie Пако 
nant structures shown in FIG. 3) on flexible Taconic EF3S 
(ow loss) circuit board. The belts are shown surround a 
Scattering ring (object). The arrangement is supported by RF 
transparent plastics in a comb support. The entire system 400 
‘was shown to be easily built up and broken down within a 
minute or two. The seale in FIG. 4 is about 07 meters across, 
The height ofeach shell сап of course be selected as desired 
depending on the situation/application. 

While embodiments are shown and described herein as 
having shells in the shape of concentric rings (circular cylin- 
дол), shells can take other shapes in other embodiments, For 
‘example, one or more shells could have a generally spherical 
shape (with minor deviations for structural suppor). In an 
exemplary embodiment, the shells could form a nested 
arrangement of such spherical shapes, around an object o be 
Shielded (at the targeted selected fequencioshwavelengths) 
Shell cross-sections of angular shapes, eg. triangular, hex- 
‘agonal, while not preferred, may be used, 

‘One skilled in the ап will appreciate that embodiments 
andor portions ofembodiments of the present disclosure can 
be implemented in/with computereadable storage media 
(eg. hardware, software, firmware, or any combinations of 
such), and can be distributed andor practiced over one or 
more networks. Steps or operations (or portions of such) as 
‘described herein, including processing functions to derive, 
Team, or calculate formula and/or mathematical models uti- 
lized andor produced by the embodiments of the present 
disclosure, can be processed by ое or more suitable proces- 
sors, eg. central processing units ("CPUS") implementing 
Suitable code'imsmctions in any suitable language (machine 
dependent on machine independent). 

While certain embodiments andlor aspects have been 
described herein, it will beunderstood by one skilled in the art 
thatthe methods, systems, and apparatus of the present dis- 
closure may be embodied in other specifie forms without 
‘departing from the spirit thereof. 

Tor example, while certain wavelengths requencies of 
‘operation have been described, these are merely representa- 
tive and other wavelengl frequencies may be шилей or 
achieved within the scope of the present disclosure. 

Funhermore, while certain preferred fractal generator 
shapes have been described others may be used within the 
Scope of the present disclosure. Accordingly, the embod 
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‘ments described herein are to be considered in all respects as 
Шшагйуе of be present disclosure and not restrictive. 


What is claimed is: 

1. An electrical resonator system, comprising: 

a plurality of concentric electrical resonator shells, each 
shell including a substrate having first and second sur: 
faces and a close-packed arrangement of electrically 
‘conductive material formed on the first surface, wherein 


the close-packed arrangement comprises a plurality of |, 


self-similar electrical resonator shapes and is configured 
10 operate at а desired passband of electromagnetic 
radiation 

‘wherein the close-packed arrangements of at least two of 

the electrical resonator shells are different in size andlor 
shape: and 

wherein a resonator in the close-packed arrangement com- 

prises a second onder or higher fractal 

2. The system of claim 1, wherein sid passband is about 
ED 

э. The system of chaim 2, wherein said passband is about 
5 

4 The system of claim 1, wherein the electrical system is 
configured and arranged so that radiation incident оп the 
System fom a given direction has an intensity оп а point-by- 

iat each respective antipodal point, relative to 
d'at the center of the system, the radiation hos 
the same or similar intensity. 

S The system of claim 1, wherein the system is configured 
and arranged so that radiation incident on the system from a 
direction in cylindrical coordinates has the same or similar 
intensity at he antipodal point afler having traversed the 
system. 
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6. The system of claim 1, wherein the plurality of shells 
comprises a first pair of shells having similar close-packed 
arrangements for operation at a first passband, wherein the 
{wo shells are positioned within 14A of one another 

7. The system of claim 6, wherein the plurality of shells 
comprises a second pair of shells having similar closed- 
packed arrangements for operaio at а second frequency 
Band, wherein the two shells are positioned within д fone 
another. 

8. The system of aim 1, wherein the plurality of shells are 
hemispherical. 

‘9. The system of claim 1, wherein the plurality of shells are 
cylindrical. 

10. The system of chim 1, wherein the plurality of shells 
are spherical. 

M Ee а оган, wr sid fet selected 
ош the group consisting of a Koch fractal, а Minkowski 
fractal, a Cantor fractal, а tom square fractal, a Mandelbrot, a 
Caley tre fractal, а monkey's swing fractal, a Sierpinski 
gasket, and a Julia fractal. 

12. The system of clim 1, wherein the facial is selected 
from the group consisting ofa contour set fractal, a Sierpinski 
triangle fractal, a Menger sponge fractal, a dragon curve 
ctl, а space-filling curve fractal, а Koch curve fractal, a 
Lypanov fractal, and a Kleinian group fractal, 

13. The system of claim 1, wherein the parity of con- 
centric electrical resonator shells are configured and arranged 
Tor operation К band, Ka band, or X-band. 

14: The system of claim 1, wherein the system орет. 
tional over a bandwidth from about 500 МИ to about 1500 
мн» 
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ABSTRACT 


A linear metamaterial comprises a transmission line, having 
dicar dimension, and is loaded with capacitors, and 
Shunted with an inductor such that for an electromagnetic 
‘wave, having a wavelength greater than the linear dimension 
Sod traveling along the акі of the transmission line, the 
‘lective permeability and perminivity of he metamaterial 
are simultaneously negative. Applications for the metame- 
ferial are also disclosed. 
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Capacitance: 1 pF (at each end of each segment) 
Inductance: 25.33 nH (at each end of each segment) 
Load Resistances: 300 Ohms 

Source Voltage: 1 V 

Grid Spacing: 1 mm 

Height above ground: 1 mm 
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METAMATERIALS FOR CONTROLLING 
AND GUIDING ELECTROMAGNETIC 
RADIATION AND APPLICATIONS, 
THEREFOR 
CROSS-REFERENCE TO RELATED. 
"APPLICATIONS, 


The present application claims the benefit of US. Provi 
sional Patent Application No. 60/8480 fled on May 31, 
2002, which is hereby incorporated by reference herein: 


FIELD OF THE INVENTION 


‘The present invention relates generally to the control and 
i radiation and in particular o 3 
‘handed metamaterial for controlling and guiding ele 


tromagnetic radiation and 1o applications therefor: 
BACKGROUND OF THE INVENTION 


‘The concept of a negative index of refraction, originally 
proposed by Veselago in the 19605, suggested tbe possibility 
‘of materials in which the permittivity and permeability could 
be made simultaneously negative. Veselago termed these 
left-handed media (LHM), because the vectors E, Н, and k 
‘would form a left-handed triplet instead of a right-handed 
"йа, as & the casein conventions, right-handed media 
(RHM). In such a material the phase velocity and Poynting 
vector are antiparallel. Recently, novel dimensional (3-0) 
clectromagnetic materials have successfully demonstrated 
negative refraction by synthesizing à negative refractive 
index. These artificial dielectrics (metamaterials) consist ОГ 
loosely coupled unit cells composed of thin wire strips and 
splicing resonators to synthesize negative perminivity and 
permeability, respectively. In these metamaterials, the 
юк of operating frequency is restricted to the region of 


the resonance, which results in a highly dispersive, narrow as 


land behaviour with strong associated absorption losses. 

Other structures with magnetic properties to refract clec- 
tromagnetic radiation at negative angles have also been 
considered. For example, International PCT Application No. 
WO 00/41270 discloses а structure thal exhibits magnetic 
properties when it receives incident electromagnetic пы 
"ion. The structure is formed from an array of capacitive 
elements, each of which is smaller, and preferably much 
Smaller, than the wavelength of the incident eieciromagnelic 
adiuion. Each capacitive clement has a low-resistunce 
conducting path associated with it aad is Such that a mag- 
netic component ofthe incident electromagnetic radiation 
induces an electrical curent о flow around а path and 
through the associated capacitive element, The creation of 
the internal magnetic fells generated by the flow of the 
induced electrical current gives rise to he мете mag- 
netic properties 

Inemational PCT Application No. WO 02/03500 dis- 
loses a micresiructured magnetic material having a mag- 
netic permeability of negative value but unity magnitude 
over a particular radio Irequency range 

‘Although the above references disclose structures with 
magnetic properties to refract electromagnetic radiation at 
negative angles, improved materials exhibiting negative 
reractive indices are desired. 

His therefore an object of the present invention to provide 
э povel handed metamaterial for controlling and guiding 
ectromagneti radiation and novel applications therefor 

SUMMARY OF THE INVENTION 


According to опе aspect of the present invention there is 
provided a planar metamaterial comprising: 


2 

two substantially orthogonal, coplanar sets of transmis- 
sion lines, said transmission lines being spaced with a 
periodicity, loaded with capacitors with said periodicity, and 
‘hunted with inductors with said periodicity such that for an 
electromagnetic wave, having a wavelength greater than 
Said periodicity ad traveling along the plane of said trans- 
mission lines, the effective permeability and permittivity of 
Said metamaterial are simultaneously negative. 

According to another aspect of the present invention there 
is provided a lincar metamaterial comprising: 

a transmission line, having а lincar dimension, and being 
aded with capacitors, and shunted with ап inductor such 
that for an electromagnetic wave, having a wavelength 
greater than said linear dimension and traveling slong the 
xis of said transmission line, the effective permeability and 
permittivity of said metamaterial are simultaneously nega- 

According to yet another aspect of the present inveation 
there is provided a planar resonance cone metamaterial 
comprising: 

a fist set of transmission lines, spaced with a periodicity 
sod loaded with capacitors with said periodicity: 

a second set of transmission lines, substantially orthogo- 
nal and coplanar with said first set o transmission lines, said 
Second set of transmission lines being spaced with said 
periodicity, and loaded with inductors with said periodicity, 
Said first and second sets of transmission lines exhibiting 
characteristics such tbat for an electromagnetic wave, hav- 
ing a wavelength preater than said periodicity by an onder af 
magnitude, and traveling along the linear axis of said first set 
fof transmission lines, the elective permitivity of said 
metamaterial is positive such that for an electromagnetic 
wave, having а wavelength greater than said periodicity by 
fn order of magnitude and traveling slong the linear axis of 
Said Second set of transmission lines, the effective permit- 
tivity of said metamaterial is negative. 

According to yet another aspect of the present invention 
tere is provided a planar resonance cone metamaterial 
comprising 

а frst set of transmision lines, spaced with а frst 
periodicity, and loaded with capacitors with a second peri- 
ойу; 

а second set of transmission lines, substantially orthogo- 
nal and coplanar with said first set of transmision lines, said 
Second set of transmission lines being spaced wilh said 
Second periodicity, and being loaded with inductors with 
said first periodicity whereby for an electromagnetic wave, 
having à wavelength greater than said frst and second 
periodicities by an onder of magnitude and traveling along 
{he longitudinal axis of said fist set of transmision lines, 
the effective permittivity of said metamaterial is positive and 
for an clecirmsgnelie wave having a wavelength greater 

ia said first and second priodoctes and traveling along 
the longitudinal axis of said second set of transmission lines, 
the effective permittivity of sid metamaterial is negative. 

‘According to yet another aspect of the present invention 
there is provided а near field focusing device comprising: 

э first set of transmission lines, said first set of transmis- 
sion lines being spaced with a ist periodicity and loaded 
‘with capacitors with a second periodicity; 

а second set of transmission lines, substantially orthogo- 
nal to, and coplanar with said first set of transmission lines, 
Said second ми of transmission lines being spaced with said 
Second periodicity, loaded with capacitors with said first 
periodicity, and shunted wilh inductors, said first set of 
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transmission lies intersecting sid second set of transmis- 
sion lines such that for an electromagnetic wave, having а 
‘wavelength greater than said fist or second periodicity by an 
fonder of magnitude, and traveling along the plane of said 
Transmission lines, the effective permeability and permitiv- 
ity of said metamateril are simultaneously negative; and 

a planar waveguide, having a lat extent, coupled to sid 
ransmission lines, such that said flat extent is parallel 0 one 
ча of transmission lines 

According to yet another aspect of the present invention 
there is provided a phase-shifting device comprising 

ıa transmission line, having a linear dimension and chat- 
acteristic impedance, 

capacitors loaded on said transmission line; and 

an inductor shunting said transmision line, said trans- 
mission line exhibiting characteristics such that for am 
clecromagnetic wave, having а wavelength greater than 
Said linear dimension by an order of magnitude and traveling 
long the axis of said transmission line, the effective per- 
mesbiliy and perminiviy of transmission are simulta- 
neously negative and sich that sid transmission line pro- 
Vides a continuous passband for sid electromagnetic wave 
along said transmission line 

‘According to yet another aspect of the present invention 
there is provided a acar ВАМ focussing device comprising: 

э parallel-plate waveguide; and 

а negative refractive index metamaterial in line with said 
waveguide and forming an interface therewith 

‘According to yet another aspect of the presen invention 
here is provided a coupled-line coupler comprising: 

а microsırip line; ad 

ıa left-handed material coupled toan edge of said micros- 
"rp line. 

‘The present invention provides advantages in that the 
metamaterial is capable of intemal positive and negative 
‘wave refraction, ad guided wave beam formation, steering, 
and focusing over regions that are smaller than the wave- 
length of incident electromagnetic radiation. Moreover, the 
beam steering capability can be extended beyond the physi- 
cal boundaries of the metamaterial into the surrounding 
‘Space lo produce а controllable radiation pattem. 


BRIEF DESCRIPTION OF THE DRAWINGS 


Embodiments of tbe present invention will now be 
described more fully with reference to the accompanying 
drawings in which 

FIG. 1 shows phase matching at an interface between a 
righ-handed material (RHM) and a generic material ie. a 
right-handed material ог a left-handed material; 

TIG. 2 is a two-dimensional (2-0) loaded left-handed 
transmission line unit cll; 

TIG. 3 shows а plane wave illuminating a REM/LIIM 
interface at 2 GHz: 

FIG. 4 illustrates the focusing effect at an interface 
between right-handed and left-handed medias 

TIG. 5 shows а point sourc illuminating à RHM/RHM 
interface at 2 GHZ: 

TIG. 6 shows а point source illuminating а REM/LIIM 
interface at 2 GHZ: 

TIG. 7 shows а focusing device including а negative 
refractive index metamaterial interfaced with a parallel-plate 
waveguide at 1.5 GHz; 

FIG. 8 shows experimental data demonstrating focal 
regions observed in the focusing device of FIG. 7 al 155 


4 
GHz ud 165 GHz and the lack thereof at 255 GHz when 
operating beyond the left-handed frequency band: 

FIG. 9 shows a planar resonance cone metamaterial 
including asquare-celled tcansmission-line network contain- 
ing inductors and capacitors oriemed orthogonally and posi- 
tioned over a ground plane; 

FIG. 10 shows one side of the square-elled transmission 
line network of FIG. 9 illustrating attached coaxial connec- 
p 

FIG. 11 shows an opposite side of the square-clled 
iransmission-line network of FIG. 9, with chip capacitors 
sod meander-line inductors in plac. 

5. 12 shows single-stage, 2-stage, 4-stage and stage 
0° phase-shifting circuits 
13 is a schematic diagram of а 1-0 phase-shifting 


FIG. 14 shows an unmatched dispersion relation for the 
phase-shifting unit сей of FIG. 13, 

IG. 18 shows a matched dispersion relation for the 
phase-shifting unit cell of FIG. 13; 

FIG. 16 shows phase responses of +107 phase-shifting 
device, a -350° transmission line, a 109 phase-shifting 
device and +10° L.C line; 

FIG. 17 shows phase responses of one-stage, tage and 
stage 0° phase-shifting devices 

FIG. 18 shows phase and magnitude responses of +10° 
and -10° 4stage phase-shifting devices; 

FIG. 19 shows a 4-stage +10° phase-shifting device; 

FIG. 20 is a plasma parameter diagram showing elliptic 
and hyperbolic regions 

FIG. 21 isa schematic diagram of a focusing device inthe 
form of a uniform anisotropie planar L-C grid over ground, 
with comer feed and resistive edge-loading: 

FIG.22 showsa uniform-grid moment method simulation 
displaying corner-fed resonance cones at eight frequencies; 

FIG. 23 shows node voltage across SOR terminating 
resistors at numbered points around the edge of the grid of 
FIG. 21, derived from the simulation data displayed in FIG 
a 


FIG. 24 shows а focusing device in the form of a 
non-uniform L-C grid, wherein the inductors and capacitors 
have been transposed in the upper part of the grid and 
‘wherein the transition region includes а row of elongated 
celis; 

FIG. 25 shows the physical layout of tbe grid of FIG. 24: 

FIG. 26 shows resonance cone refraction at 12 GHz: 

27 shows a focusing simulation at 1.3 GHz showing 
the gridrio-ground voltage magnitude; 

FIG. 28 shows focusing measurements at 13 GHz show- 
ing the normalized S21 magnitudes 

29 shows a focusing simulation at 1.7 GHz showing 
dHo-eround voltage magnitudes 
30 shows focusing measurements at 1.7 GI 
ing the nommalized S21 magnitudes 

FIG. 31 shows а MS/LHM coupked-line coupler and 
Schematic of a coupler unit cell; 

FIG. 32 shows a dispersion diagram for MS and LHM 
lines used in the coupler of FIG. 31 and photograph of a 
MS/LIM coupler and a conventional MS/MS coupler of the 
Same length, line spacing and propagation constant; 

FIG. 38 shows a spatial Fourier transform of line voltages 
‘on the MS line and LIIM line of the MS/LHTM coupled-line 
coupler of FIG. 31; 


i show. 
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FIG. 34 shows the coherence length of the MS/LIIM 
coupledine coupler of FIG. 31; 

TIG. 35 shows a comparison of a MS/MS coupler with a 
MSILIIM coupler of the same length, line spacing and 
propagation constant for coupled power, isolation, 
election, and arbitrary coupling: 

TIG. 36 shows MS/LHM branch-line couples 

FIG. 37 shows even/odd mode equivalent circuits of a 
type 1 MS/LHM branch-line coupler, 

FIGS. 38a to 38d show scattering parameters of type 1 
MSILHM branch-line couplers compared t а regular 
branch-line coupler and scattering parameters of a туре 2 
MS/LIIM beanch-ine coupler, 

TIG. 39 shows a planar tansmission-ine Ic-hunded 
teas; 

TIG. 40 shows the measured vertical electric field 
detected 08 mm shove tbe surface of the lens of FIG. 39 at 
1057 GHz; 

FIG. 41 shows the measured vertical electric field above 
то 0 of the lens of FIG. 39 at 1057 GHz; 

TIG. 42 shows the measured vertical electi field at the 
source (dashed curve) and image (solid curve) planes along 
‘with the difîraction-limmited image (solid curve with eles) 

TIG. 43 shows an antenna formed of 6 macrocells of 
resonance cone metamaterial; and 

FIGS. 44 and 45 show the grid-to-ground voltage of six 
чей antenna operating at | GH, and the resulting radiation 
pattern. 


DETAILED DESCRIPTION OF THE 
PREFERRED EMBODIMENT 

The present invention relates generally to a metamaterial 

that supports propagating backward waves and thus exhibits 


left-handedness, Such metamaterials inherently support 2-D + 


wave propagation, which is desirable for antennas, antenna 
beam formers, planar spectrum analyzers, compa 
RF’microwave lenses and antennas, phase compensitos, 
antenne-ntegated multiplexers and other microwave circuit 
applications. 


tive refraction, consider a 
^ rcs between a righi- 
handed medium MI and another generic medium M2, as 
shown in FIG. L The sign of the index of refraction of 
medium M2 is not a concern, Consider an incident plane 
wave in medium М1 with a wave vector, (Le. such that the 
component Ol ky is positive). A refracted wave with a 
Wave vector ks is then established in medium M2 such that 
the tangential wave vector components k and ks, are equal 
across the interface, This is the basis for Snell's Law, and it 
permits Iwo scenarios for the orientation of k,, represented 
55 Case Land Case 2 in FIG. 1. The conservation of enerey 
ako isis that the normal components of the Poynting 
Vectors S, and S, remain in the positive-x direction through 
both media. If the medium M2 & conventional RHM, then 
refraction occurs as illustrated by Case L However, if 
medinm M2 is a medium supporting propagating backward 
Waves (Le. a LIIM), it is implied that power is propagated 
‘slong the direction of phase advance, which requires in FIG. 
1 that к, and S. be antiparallel. Consequently, the direction 
of k is specified uniquely for backward-wave structures as 
illsited by Case 2. Under such conditions, power is 
refracted through an effectively negative angle, which 
implies а negative index of retraction, 

Metamaterials exhibiting negative indices of refractions 
and applications therefor that enable electromagnetic radia- 
tion 10 be controlled and guided will now be described. 


6 


Plana Metamaterals 

“Turing now to FIG. 2, a shuntcenteed unit cell for a 
metamaterial or left-handed medium (LHM) that sym 
therises а negative refractive index is shown. In this par- 
ticular example, the metamaterial is in the form of а 1wo- 
dimensional (2:0), 1-С kaded substantially orthogonal, 
coplanar transmission line network. № the unit ells Zem 
GOC)” and Y,-GuL) represent the per-uait-length 
Capacitor impedance and inductor admittance, respectively. 

The unit cell dimensionality represented Бу Ad is pro- 
vida! by the ost transmission line modium. At he cominu- 
ous mediom limit, Ade, the 2D telegrapher's equations 
representing the siructure of the unit cell сап be expressed 


where f is the propagation constant The phase and group 
velocities are antiparallel and are given by 


Subsequently, a negative refractive index can be defined as: 


ies 


I is interesting to note that it is possible to achieve the 
same resul forthe phase velocity and index of refraction if 
эп equivalent negative permitivity and permeability are 
defined as: 


‘that the total stored time-averaged enerey, expressed by: 


2p Me » 


ww. 


remains positive 
Io onder to model the 2 


wave equation represented by 
equation (3), metamaterial including ап array of ait cells, 
cach as depicted in FIG. 2, was implemented im 3 
microwave-cireuit simulator simulator. To simulate the inci- 
dence of waves on this LHM in a circuit environment, a 
right-handed medium (RHM) was also designed The topol- 
‘gy ofthe unit cells in the RHM were identical to those of 
FIG. 2, except that the roles of C and L were interchanged, 
giving rise to the well-known LC low-pass network repre- 
Senation of free-space propagation. 

The specification of the unit ell parameters in both media 
provides information about the permissible operating 
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Frequencies, the relative refractive indices, and also the 
required inductance and capacitance values Ta both medi 
the wave impedance is given by: 


ndi 


"Lis therefore seasonable to begin with the simple con- 
жийи thatthe we medi be malde, and moreover, 
mths о free goce (3770) 

inte init жс tn quan (9, ВВ ot pose to 
spect dac nds of pelraction în the individ aal media, 
arai pese o qeciy a relie inde of reaction 
hough irato he respete phase si اا‎ A A. 
В, нмАй/ В хну. The LHM was designed to be denser than 
A КИМ, day factor of 2 Specialy, pine 
рога ео led 25 and pe 3 were 
sci in the пуыш and icum ed respec 
icy Choosing an operating frequency o12 GHz dc LM 
Sd ИМ satel ран, an inde carne were 
ci в (Суг 43 3 Lae al) imd (Cire 
SERIE a ol epe. The coment 
du fates we even by. 


fam = fam 


which were found to be 500 MHz and 16 GHz, respectively, 
Finally, the designed LHM and RIIM arrays were appropri- 

клу terminated with matching resistors on all edges and 
Simulated with a misrowave-cicu simulator. 

To verify the ray picture presented in the phase-matching 
argument of FIG. 1, a RIIMLIIM interface was constructed 
asing 42x42 RHM and LHM unit cell a 
Brardd=t0.25 and Bypydde-O5, yielding a relative 
зао index of -2. The RHM unit cell array was excited 

ıa plane wave, which was simulated using sequentially 
phase-shifid volsee sources along the left boundary of the 
Unit сей array. FIG. 3 illustrates the plane wave illuminating 
the RHM/LHM interlace at 2 GH, for an incident angle of 
Orga 29 with the axes being labelled according 1o unit cell 
mier and the right vertical scale designating radians, The 
Steepest phase descent inthe LHM is observed along the 
direction of propagation, which is 0, yy 14° from the 
normal, in exact correspondence with Snell's Law for the 
given design parameters. 

Turning now to IG. 4, it can be seen that а RHM/LHM 
planar interface 410 сап also be used to focus electromag- 
eti waves ftom a point source located inside the RHM, 
Within the LHM. These conditions can be modelled by 
tein a single node 400 inside the RHM and observing the 
‘magnitude and phase of the voltages o ground al all points 
inthe LHM. The focusing effec manifests itself as а spot" 
distribution of voltage 420 at a predictable location in the 
їнм. 

‘An alternative embodiment of an RHM/LHM interface 
used lo generate the results of FIG. 3 will now be examined. 
Tn this embodiment finite length transmission line sections 
(& Zy, finite Ad) are inserted in each LC шай cell, In order 
that the host ransmission-line medium docs nol signif 
cantly alter the propagation constant predicted by equation 
(il is necessary to modify the loading elements C, y and 
Тамм 10 compensate for the presence of the distributed 
ишми line parameters. In the final design, the lines in 
sach unit cell are designed to be air-filled, with Ades mm. 
From equation (5), and using the appropriately compensated 


‘with s 
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Josding element values, he corresponding equivalent, abso- 
ше index of refraction of the LHM is approximately equal 
to 24. To maintain the relative refractive index of 2, the 
solute index of refraction of the RHM is made lo be +12. 

To the interest of completeness, cases of both positive and 
negative refraction ate examined, with tbe host transmission 
Jine medium in place. In the hist case, a 42:21 RHM ш 
coll array is interfaced with another 42x63 RHM unit cell 
array with a relative refractive index of 42. The plave wave 
ource is placed 11 unit cells into the Печ RHM. Here, 
Focusing i nol expected since Зет Law for positive- 
index media predicts a continued divergence into the second 
RHM. FIG. 5 shows а point source illuminating the КНМ, 
LHM interface at 2 GH, as well as the corresponding 
magnitude and phase plots of these results withthe axes 
belied according to cell umber. As can be scen, the results 
confirm that the cylindrical wave excitation diverges into the 
Second medium. 

To the second case, a RHM unit cell array is interfaced 
with a LHM unit cel array with а relative refract 
20-2. The unit cell array dimensions and soure lo 
as specified above. This arrangement is expected to show 
focusing inside the LHM, in accordance with FIG. 4. The 
paraxial limit dictates а focus in the LHM at twice the 
distance of tbe source Trom the interface, or near unit cell 44 
of the array. FIG. 6 shows the point source illuminating the 
RHM/LHM interface at 2 GIL, as well as the corresponding 
magnitude and phase results with the axes labelled accor 
ng to ell number. As can be seen, the results show focusing 
in the LHM, manifested in increased voltage amplitudes 
(newly 65% of the source amplitude), and also in the 
reversal of the concavity of the wavefronts at both the 
RHM/LHM boundary and the expected focal point. 

For applications in which waves are propagated ony in a 
single dimension c. phase-shifting lines as will be 
described, the metamaterial above may be simplified to a 
1-0 array using a single transmission line ie. a linear LHM 
metamaterial is a simplified case of tbe planar metamaterial. 

Since the metamaterial exhibits left-handedness and 

ws. electromagnetic radiation to be guided and 
Controlled, the metamaterial is useful in а number of appli- 
cations, Examples of applications for the present metama- 
terial will now be described. 
Near-Field Focusing Device 

"Tuming now io FIG. 7, a focusing device is shown tl 
includes a 55 mmx50 mm parallet-plate waveguide serving 
эз a RHM interfaced with a negative refractive index 
metamaterial including an 11x6 unit cell array around 15 
GH. Each unit cell has a dimension ofS mm. The fabricated 
11x6 unit се areas includes 400 pm wide microstrip lines 
опа 60 mil Rexoliie dielectric (2,22 53) substrate. Shunt 
chip inductors are embedded ino 1 mm bles drilled into the 
substrate at the appropriate unit cell sites. Chip capacitors 
ме surface-mounted between gaps etched imo the grid lines, 
and additional capacitors are placed at the апау edges 10 
maintain unit сей uniformity throughout. The two media 
meet along a lat border, defining tbeir respective extents, 
The LHM extent is parallel to and displaced from tbe nearest 
microstrip line. The parallel plate waveguide is exeited with 
{shorted vertical probe connected 10 а SMA connector. 
Matching chip resistors of 1000 are used to terminate the 
unit cells at the LHM and parallel plate waveguide bound. 
Aries. The focusing device as shown measures approxi- 
mately 60 mmx mmx1.5 mm. 

FIG. S shows a sample of measured vertical E-field 
distributions over the 11x6 LHM unit cell array at 1.55 GHz, 
165 GHz, and 255 GHz, The first o frequencies lie in the 
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LH passband, whereas te Iss frequency occurs in a second 
(QRH) passband. In accordance with theory, the eld distri- 
butions at 1.55 GHz and 165 Gliz exhibit focusing, mani- 
fested by a localized region of increased transmission 
through the focusing device The maximum focal amplitude 
obtained was observed at а frequency of 1.65 GHz (the 
central plot of FIG. 8), where the distinction between the 
peak and the two edges of the spot was noted 10 be 
approximately 15 dB. Furthermore, the concavities of the 
wavefronts of FIG. 8 also indicate the convergent progres- 
Sion of phase associated with focusing, AS expected, neither 
Phenomenon is evident at 235 GHz, since Ihe second 
passband docs not possess left-handed properties. As will be 
Spprocited, the results demonstrate focusing of an incident 
cylindrical wave over an electrically short area, ie, pear- 
Feld focusing. 

Planar Resonance Cone Metamaterial 

Turing now to FIGS. 9 1o I1, a planar resonance cone 
metamaterial js illustrated. In this embodimenl, the metama- 
{eral includes a substantially orthogonal, coplanar, periodic 
square celled ransmission line network tbt is analogous lo 
ıa Sheet of uniaxial plasma with permittivities of opposite 
Signs in two orthogonal, in-plane directions, As can be seen, 
the transmission line network is disposed over а ground 
plate and parallel to it. Elcciomagneti radiation > fd to 
{he transmision line network at опе corner with respect lo 
the ground plate. The transmission line network is connected 
instruments through coaxial connectors as shown in FIG 
10 and includes chip capacitors and meander-line inductors 
эв shown ia FIG. IL. Resonance cone angle scans with 
frequency and with peak frequencies detected at the mid- 
points of the transmission line network sides, yielded an 
End-to-end frequency ralio of 2:1 with а transmission line 
network of only 4 cells 4 cells А center frequency of 1.4 
бИ» was used. The commercial chip capacitive and induc- 
tive elements used to construct the transmission line network 
yielded a compact array. А larger transmission line network 
having 24 ells by 24 cells was also modelled computation. 
ally. This transmission line network displayed resonance 
Cones that showed litle or no near-field beam spreading with 
increasing distance from the source. When a cone beam 
encountered an edge of the transmission line network with 
insufficient resistive absorption, specular reflection of the 
cone beam was observed. 

‘Changing the reactive loads creates a different transmis- 
sion line network. For example, а “transpose” transmission 
line network can be created by interchanging the inductive 
and capacitive elements. 

Phase-Shifting Line Using Linear Metamaterial 

‘The metamaterial in accordance with the present inven- 
tion is also suitable for use in a compact 1-0 phase-shifting 
device that can be used to synthesize arbitrary transmission 
phases, Such as shifting device includes sections of LHM 
metamaterial lines cascaded with sections of conventional 
RHM tassmision lines. Several embodiments of such à 
phase-shifting device, having а 1, 2, 4, and 8 stages сап be 
Seen in FIG. 12. The phase-shifting device offers significant 
advanlages when compared fo standard delay transmission 
Jines. The phase-shifting device is more compact in size and 
can achieve a positive, a zero, ог а negative phase shit while 
occupying the same ог shorter physical length. The phase- 
Shifting device also exhibits a linear, Пайет phase response 
‘with frequency, leading 10 shorter group delays, 

To а LHM, the phase leads in the direction of group 
velocity, therefore incurring a positive phase shifi with 
propagation away from the source. In addition, it is well 
known that in conventional RHM transmission lines, the 


10 
phase lags in the direction of positive group velocity, thus 
curing a negative phase shift with propagation away from 
te source. И therefore follows that phase compensation can 
Бе achieved at a given frequency by cascading а section of 
ıa LHM with a section of à RHM to form à nit cell with a 
iven phase shift 

The unit cell of the phase-shifting device is shown in FIG. 
13 and has total dimension d. The unit сей includes a bost 
iransmission line medium TI periodically loaded with dis- 
erete lumped element components, L and C, 

"The dispersion characteristics of the unit cell can be 
determined by the following equations: 


ТЕА a» 


—— 


where: 

Bosna isthe Bloch propagation constant; and 

бш. oT is the propagation constant of the host trans- 
mission line. 

їп order to consider a series of cascaded uni cll as an 
effective periodie medium, the physical length of the unit 
cell must be much smaller than а wavelength, therefore 
ıxestricting the phase shift per unit cell and the length of the 
transmission lines to small values (BBlochde<l and 
BTLeet). Thus, an elective propagation constant, бей, 
fan be defined for the medium by the following equation 


pex i m 


FIG. 14 shows the dispersion relation for a unit се with 
typical parameters C,=15 pF L, 20 nll, Z,=500 and fy, d= 
(038 гай П сап be cere thatthe corresponding disper- 
sion diagram exhibits a band structure with two distinct 
passhands and stopbands. Expressions for the pertinent 
Sata frequencies as indicated in FIG. 14 are as follows: 


ieee 


в 


Equating f., and [s euses the stopband between these 
two curo frequencies to close and the band becomes 
continuous. This corresponds to the following matching 
condition for the LHM and RHM sections 


p 


os 

Under this condition, it can be shown that the effective 
propagation constam of equation (П) simplifies to the 
expression: 


p 


Expression (14) can be interpreted as the sum of the 

propagation constants of the host transmission line and а 

“попа LHM line. Рог a transmission line medium with 

periodicity d and phase shill d, he total phase shift 

per unit cell, МЫ, given that the matching condition of 
uation (13) is satisfied, can be writen as 
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‘Thus equations (13) and (15) can be used to determine 
unique values for L, and C, for any phase shill, 9u, given a 
Ieunsmission line scion with ппен phase shill By and 
characteristic impedance Z. 

The unit cell of FIG. 13 was implemented in coplanar- 
waveguide (CPW) technology. at à design frequency of 
124.3 GHz using microwave-cieut simulator The lumped 
clement components and the iransmission lines were 
assumed fo be ideal. The transmission ines were designed 

7,-500, €,222, dielectric height, he20 mils and 
length 4-74 mm. The dispersion relation for tbe unit cell 
‘0? is shown in FIG. 18, The impedance matching 
condition of equation (12) has been sts and therefore, 
the stopband has heen closed I can also be observed that 
1209 GHz, the phase shif is 0F. 

Based on Ihe above parameters a +10-degree phase- 
shifting device was designed including 4 unit cells of total 
physical length 01A CPW-32 mm, wilh loading element 
values of C,=21.66 pl and 1.5415 nll, The resulting 
phase characteristic of the phase-shifting device shown in 
FIG. 16. It can be observed that the phase shift is +10 
degrees at for 9 GHz with a phase slope of -95.7-deprees! 

iz. In addition, thë phase response around fo is linear wi 
espect 1o frequency, implying constant group delay for the 
phase-shifting device. Also shown in FIG. 16 is the phase 


Characteristic of a conventional 502 transmission line сі У 


length 35/36 ACPW=275.7 mm for comparison. The trans- 
mission line exhibits as expected a -350-degree phase shift 
Sto, which is equivalent to +10 degrees, with a phase slope 
of ~389-degrees'GHz. In addition, its physical length is 
approximately 9 times longer than the 4 unit cell phase- 
Shifting line. 

Referring back to FIG. 12, an impression of the relative 
sizes ofthe two structures can be obtained. The proposed 
lü-degree phase-shifting device offers two main aivan- 
{ages over йв equivalent transmision line implementati 
namely à +104legree phase shift while occupying signifi- 
cantly less physical space than a conventional transmission 
Jine, and a shorter group delay which is desirable for 
applications that require broadband operation. 

‘Also shown in FIG. 16 isthe phase characteristic of a 
estne -10* phase-shifting device with loading element 
values of C, 29.46 pF and Ly=73.85 ПН. It can be observed 
thatthe =10 phase characteristic is similar to the +10” phase 
characteristic, with a phase slope of -72.9°/GHz The -10* 
phase-shifting device occupies the same physical length as 
the 410° phase-shifting device and has loading element 
values that are ata ratio of approximately 1.45 compared to 
the ones used for the +10" phase shifting device. This 
implies that a reasonable variation of the loading element 
values using tuneable components can produce інст a 
positive or а negative phase shit 

TIG. 16 also shows the phase characteristic of a 4stage 
+10" uniform backward wave L- line with loading clement 
values of C8106 pF and L,=202.64 nH. This corresponds 
othe unit cell of IG. 13 wil the transmission line sections 
removed. Setting therefore (TL to zero in equation (15), 
implies that ¢, will always remain negative, corresponding: 
тоа phase advance for a positively traveling plane wave of 
the form exp ife). The absence of transmision lines 
implies that any combination of C, and L, values will 
produce а phase shit that will always be greater than O 
‘degrees for the unit cell, This is verified by the phase 
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characteristic of the L-C line in FIG. 16 hat stays well above 
О degrees at all times. Therefore, although the backward 
wave L.C line andthe proposed unit cell of FIG. 13 can both 
provide positive phase shifts, the latter has the additional 
advantage of being able to provide a negative phase shift by 
Simply varying the loading element values, More 
Importantly, short, broadband O-degree phase shift lines can 
be realized which can be used in numerous applications, 
"The I-D phase-shifting structures wore comsiructod using 
CPW technology on а Rogers™ RISSSO substrate with 
1222, and а dielectric eight, h=20 mis. Standard size 
(0402 Panasonic ECH-OEC capacitors were used for C, with 
dimensions Ll mm, W-0.5 mm, and {90.5 mm, and 
Standard size 0603 Panasonic ELI-REE] inductors were 
‘used for L, With dimensions Lel6 mm, We0 mm, and 
HOS тиш: The 500 transmission lines were designed 10 
huve а length of d=7-4 mm, and a gap of 520.6 mm was 
created to accommodate the series capacitors, resulting in a 
"uit oll of total length d,=8 mm. At 09 GHz the transmis- 
sion lines were designed with a center conductor width of 
Wei mm and а gap between the center conductor und the 
ground plane of 850106 mm. 1а addition, two 5 mm 
‘mission lins were added io cach end of the phase- 
devices in order to accommodate SMA connectors, 
A Thru ReflectLine (IRL) calibration was carried out in 
order 10 remove the effects of the connectors and establish 
the reference planes at the input and output ports of the 
phase-shifting devices. АП measurements were carried out 
оп a HP8753C series vector network analyzer, The simu- 
lated results were obtained by replacing the ideal models for 
the capacitors and inductors with their corresponding 
parameter files provided by ihe vendors. Since the 
Scparameter files were extracted direcly from device 
surement, they therefore contain all the parasitic valves 
Associated with each component 
FIG. 17 shows the simulated ( - - - ) and measured () 
phase responses of Lage, 4-stage and S-stage 0" phase- 
Shifting devices with lading element values of C,=12 pF 
and L100 nfl. t can be observed that the experimental 
тезш match very closely the simulated results, with phase 
slopes of -30 2° ОНУ, -122.1°/GHz and -237 5%/GHz for 
The phase-shifing devices respectively, The measured inser- 
tion losses are 0.1 JB, 0.7 dB and 16 dB respectively at 
-0.9 ОНА Is therefore evident that any number of Sages 
cin be used in order to produce the desired phase shifts 
however as the number of stages increases, so docs the slope 
of the phase characteristic. For broadband applications 
therefore, it is desirable to keep the number of stages to a 
FIG. 18 shows the simulated ( - - - ) and measured (2) 
phase responses of a 4-чаре +10° phase-shifting device wiih 
сайр element values of C,=12 pF and 1.68 all and a 
sige -10* phaseshifting device with loading element 
values of C, -15 pF and L2 20 nll, I сап be observed t 
the experimental results correspond very closely 10 the 
simulated results with phase slopes of -13667/6H and 
=1084°/GHz for tbe +107 and 10" phase-shifting devices 
respectively, Akso shown in FIG. 18 is the magnitude 
response of the -10° ‘stage phase-shifting device. The 
Simulated ( - - -) and measured () results correspond 
Closely, however as the mmber of stages is increased the 
phase-shifting device begins 10 radiate, and resembles a 
Teaky-wave structure. Therefore the phase-shifing devices 
should be kept short in length 1o avoid unnecessary energy 
Teakage, The measured insertion loses at 409 GHz are 04 
В and 05 dB respectively for the 210" and -10° phase- 
shifting devices 
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The phase-shifting devices described above use cascaded 
sections of LHM lines and conventional transmission lines 
and offer significant advantages over conventional delay 
lines and uniform backwardowave L.C lines, The phase 
shifting devices are compact in size, can be easily fabricated 
‘using standard etching techniques and exhibit linear phase 
‘espouse around the design frequency. The phase-shifting 
devices can incur a negative ora positive phase, as well а 
530" phase depending onthe values of the loading elements, 
‘while maintaining а short physical length. In addition, the 
phase incurred i independent of the length of the phase- 
Shifting devices, Due to the compact, planar design, the 
phase-shifting devices are easly integrated with other 
microwave components and devices making them ideal for 
broadband applications requiring small, versatile, linear 
phase shifiers. 
Specirum Analyser Using а Resonance Cone Мештеги 
The resonance cone metamaterial is useful in spectrum 
analysis, To illustrate this, а spectrum analyser incorporating 


resonance cone metamaterial was simulated. For tbe repre- 3 


Salat of metamaterial, analyser simulations employed a 
fulleleewomagnetic, thin-wire momentmethod program, 
permitting the insertion of lumped circuit elements in finite- 
Teng wire segments, The basie network simulated is shown 
in FIG. 21, and includes а 12x12 unit cell array, each unit 
cell being а 25 mm square, yielding а total grid size of 30 
‘m0 mm. The grid is disposed above the gound plane a 
stance of 25 mm. The capacitance was 2 pl per segment 

ad the inductance was 5.6 nll per segment. The chosen 
Capacitance and inductance values were selected for aval 
bility as well as о achieve the desied resonance cone 
‘ects using existing X-Y scanning and network analysis 
equipment. The inductors used in the experiment bid a 
‘manufacturer nominal quality factor Q of around 27. This 


‘was achieved inthe simulation by adding a 1.60 resistor in 3$ 


Series with each inductor. A resistor of the same value was 
Aided in series with each capacitor as well. Also shown in 
FIG. 21 is а 100 КО resistor from each grid intersection to 
ground to enable deduction of the grid-io-gound volage 
ftom the computed resistor current. Along the edges, 50 
resistors were connected to ground in place of the 100 ke? 
resistors. For this value of edge resistance, resonance cone 
specular reflection from the edges js bot significant. 
"Contour plots of grid-to-ground voltage magnitude and 
the Poynting vector real paris evaluated from the electric and 
magnetic fields on the ground-plane kevel at the center of 
each unit cll for a comer feed of 1 volt are shown in FIG. 
22, The simulated resonance cones and the way the conc 
orientation scans with frequency over the eight frequencies 
employed are illustrated. The arrows depict the Poynting 
Vector real parts calculated on the ground plane. From the 
Poynting vector plot it сап be seen that power Пон is 
directed along tbe resonance cones. Apparent specular 
ellction from the grid edges is sometimes visible (for 
example at 07, 09, 19 and 23 GHz) but generally it is 
weak. As well, very weak parasitic resonance cones can Бе 
Sen in FIG. 22 (for example a 0.9 and 2.3 GIL) probably 
caused by scattering from the inbomogencilies inherent in 
the grid structure. FIG. 23 shows the frequency response for 
the voltages across the SOQ resistors 1o ground at all points 
along two edges of the srid 
Focusing Device Using Two Resonance Cone Metamaterials 
‘Another focusing device making use of resonance cune 
metamaterial was created using a two media plane including 
metamaterial similar io that shown in FIG. Ш. By intcr 
hanging (transposing) the inductors and capacitors in the 
ari in рап ofthe media, an interface is formed, separating 
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sec media, ie plasma negative and positive permiten 
Ж inept by representing the media ia em of arrays 
S inductors and арасот карайт, then сыров 
the inductors amd сарасйоп comesp 10 moving the 
operating pit from one Hyperbole egion 1 the other in 
ate parameter sace as shown in. НО. 20. Tc hyperbolic 
тойо characterize the relevant paral Пета equa 
ifn, The vera ai Эн the electo ол fc 
{ey o, ds proportional tthe quae of the ambient 
"agn eld, wl fhe horizontal axis voles he sq. 
ташу ө, and proportional e he ambient leon 
desi Tc capacitor and айдо sys characterize hc 
impedance properties o the plasma modium as ку fet 
aie ари of тобако of a ваш, spherical RI poe 
immersed à he plasma medium. Those wo hyperbolic 
gk suggest too qut dicet pedi physical media 
that when eric, display оз refraction phenom- 
oa Ifthe inductors and capacitor are regarded as ical 
Satis uod ou Js э ads 10 iteration, а physical 
dicte cspector (LC) ctu becomes lamer 
tia iit rane cone phenomena. Ths cales a 
паев configuration wit a liacar ен between 
the original edi and the repose medium 

“Ihe component layout of а focusing device including 
парики coe materials is shown НО. 24, and i 
yc grid aon shown i FUG" 25i which he 
En elements ace chipaype surtccamoun induclors and 
Spector soldered tocco. The gd has 12 by 12 ni 
S. Medium 1 conte by the lover 5 rows of the 
Aid and includes incor onthe Бобы артка ad 
Золе vena! segments Medium 2 costed 
By the upper б rows be grid and includes capacitors оп 
e одда] segments and inductors o te vna p 
"ts Te sth sow of В isthe каноо regn, or 
"necs, where the ower edges of the ай cel carey 
Inductive la, the pcr edn carry capacitive la, 
the erica spite cary a capacitor onthe lower alan 
an inductor оп the upper ball Therefore the boundary 
wee the two media esi the il ofthe anton 

"Ta accommodate the physical size of the chip ype induc 
коз and cascos the unl cel inthe min region are 
‘longed eth vol dimmension is doubled compare to 
all cels elsewere nthe grid The ever size oft gd 
omma mm and fe boundary ta orzo ne 15 
"n fom e btn of egi. Th gi aligned o 
тойу Vertical пера Бам un die Gogh 
eda and би пастак а he касос experiment 
the vera Eel ie picked up y an opemended coil 
Probe рей sequel Je above each condusr 
етедт, and e рыю signal i fal а атш 
Salyer wib ори. S21 whieh, When pote ona incar 
OSEE в rpm ору 1o e gun 

"The wo-medium es for corner fd wth the fed point 
being below point Ain FG, 4 shown in 26 hich 
Фу силу the neque tection of te пашко 
on элй ravens he transposition erie Experiment 
теда и the op exhib comours of normalized SAU, and 
{he simul ie boom exiis contusa grt 
rond vitse magnitude withthe тук depicts hc 
Тушн vector real paris on the ground plane. ТЫ contr 
Tie iin boom plot ate ate ane eres a the ee 
lowest conor ies in р plow Nate that specular 
‘Staton rom the шки i Толе and heit & no 
В tanmission iio te secon! medium i the sume 
Section athe ince cone This ean also be кеа fom he 
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Poynting vectors in the bonom plot of FIG. 26, which 
displays the simulation results, where the power Пом asso- 
‘ated with specular reflection from the interface В negli- 
sible and no power along the original resonance con: is 
Šransmitted ino the second medium. In order to extend the 
‘elation results to include focusing, the physical setup of 
FIG. 2S was used with coaxial feed from beneath the ground 
plane to point B on the grid in FIG. 24, near the middle of 
One of the two planar metamaterials 

‘Simulation and experimental results are shown in FIGS, 
27 and 28 м 13 GIL, The arrows display the Poynting 
vector real ports calelated on the ground planc. Heavy 
Contour is at 0.707 of focal maximum of 0867 unis of 
normalized /S21/. Simulation and experimental resulis are 
iso shown in FIGS, 29 and 30 a1 1.7 GIL. In FIG. 29 heavy 
‘contour isa 0.707 of focal maximum of 0.708 and in FIG, 
30 heavy contour is at 0.707 of focal maximum of 0.764. In 
ЭП cases, onc can see the cones emanating from the feed 
point (the Звонка), the backward refraction al the 15 
‘mm interface, and the cones merging at the “focus”. Note 
{hatin FIGS. 27 and 29 the power flow closely follows the 
directions of the resonance cones. Furthermore, FIG. 29 
Shows the power low emanating from the source and 
Following the resonance cones to converse at the focus, rom. 
where й diverges again into a new se of resonance cones. Tn 
FIGS. 29 and 30, the focal region is taken to be bounded by 
the contour that is at ОЛОТ of tne focal region maximum, so 
his contour may be termed the "ll power" contour. H i$ 
‘worth noting, that at 17 GHz, the experimental focal region 
boundary lies within a square measuring Ves freespace 
wavelength on a side, so the phenomenon properly may be 
termed "sub-wavelength focusing”. In contrast, at 13 GHZ 
the local point is too close o the upper edge of the material 
to exhibit an equally well localized focal region, and thus 
this represents useful low-frequency limiting case for the 
particular overall grid size in use. As well, wilh increasing 
frequency, it should be noted tha the focal region moves 
gradually toward the boundary between the two media. 
Couplers Using Linear Metamaterials 

"The present metamaterial is also useful in couplers by 
combining the melamaterial with conventional microct 
(MS) transmission lines, In particular, it hs been found that 
he metamaterial is useful in both a coupled-ine coupler and 
э branch-line coupler. The MS/LHM coupled-line coupler is 
тейлей by means of one regular microstrip line that is 
edge-coupled toà LHM line. Such a coupler excites modes 
on the Iwo lines whose propagation constants а 
codirectional but whose corresponding Poynting vectors 
чис comra-directional, leading to backward power coupling. 
Moreover, by comparison to à conventional coupled-line 
microstrip coupler of the same length and line spacing, the 
present МАЛИМ coupled-line coupler ollers better ре 
‘mance in terms of coupled power, return los and isolation 
‘without any bandwidth degradation. The MSL ИМ coupled- 
Tine coupler can also be designed for arbitrary backward 
coupling, 

The branch-ine coupler uses LHM lines to split power 
equally between the output poris with interesting phase 
compensation characteristics. In conventional branch-line 
couplers, the through and coupled ports are -90* and -180° 
ош of phase respectively with reference to the input роп. 
The presen branch-line coupler using ап LHM line, results 
in the power emerging from the coupled port to be in phase 
with the input роп and permits a choice of either positive or 
negative phase-quadrature (250°) atthe through роп. 

Tor vase of understanding the theory behind the coupled 
line coupler will be described, A MSILHM coupled-line 
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coupler can be realized by means of one regular microstrip 
line thats edge-coupled to a LHM line as shown in FIG. 31. 
The LHM is synthesized by periodically loading а host 
microstrip transmission-line (IL) medium with series 
capacitors and shunt inductors, а such a backward-wave 
"ransmision line, the phase velocity and power Now are 
ami parallel 

CCoupled-ine couplers rely on proximity interaction of 
fields between transmission lines o transfer power between 
them. In co-directional coupled-line couplers, the direction 
of the propagation vectors on the io lines isthe same, 
When such couplers are constructed using citber two regular 
fortwo LHM lines, the underlying propagation phenomenon 
s fundamentally similar to that on a corresponding isolated 
Jine of the same type Indeed in such co-directional couplers 
including to lines of the sume type, the power also couples 
co-sdiectionally and appears at the far end of the coupler (ie. 
away from the source), Peculiar features arise when two 
diferent types of lines are used. Herein it is shown that a 
MSIIIM coupler excites co-directional forward traveling 
waves bul delivers power backwards as a result of the power 
ow being conta irectional 

"The analysis presented herein assumes that роп 1 in FIG. 
31(a) isthe excited роп, The operation of coupled line 
couplers can he understood in terms of constructive and 
destructive ialerfereace of the two modes that are allowed 10 
propagate. Using a coupled-mode diferential-equation 
Formulation, i is possible to show that the general expres- 
sions for voltages and currents on the two lines tike the 
form: 


жуде еулие беи; [2 
p an 


Subscripts 1 and 2 refer to line 1 (microstrip) and line 2 
(LIM) of the coupler respectively; c and x are the two 
possible modes and the eoeficints R, and R, are the ratios 
Of the voltages оп line 2 о line 1 for cach mod 

‘To analyze the MS/LHM coupler of FIG. 31, some 
simplifying assumptions are made. First, the lines of the 
Coupler are assumed tothe far removed fiom each other so 
{hat the coupled-mode propagation constans f, and Ва 
correspond to the isolated propagation constants fy and fs 
respectively ofeach line. This implies tbat êz (LHM linc) 
has a negative value. Hence all occurrences of B. and В, in 
equations (16) to (19) can be replaced by В, and. 
tively. Furthermore line 1 is assumed to be the e 
and therefore, it is anticipated that mode 1 will be the 
dominant mode for determining the voltage on line 1, 
Second, to minimize «elections, only tbe ease of properly 
terminated lines is considered. Thus cach mode travels in 
one direction only. Mode 1, being dominant on line 1, hs a 
forward phase velocity and carries power away fom the 
source. The dilemma lies in the choice of the direction of the 
phase velocity for mode 2. To resolve this issue, one can 
Consider the limiting csse when the magnitudes of the 
"sclated propagation constants of the modes are close to cach 
other. As mode 1 travels forward, duc to phase matching 
constraints, it is expected that the coupled mode (mode 2 in 
tis case) should also travel forward. The presen situation i 
the reciprocal case and therefore, power from the excited 
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regular MS Jine will couple backwards into port 2 of the 
LHM line (see FIG. 3M) To the general case when the two 
mode propagation constants are not close to each other, 
maximum power can be coupled backwards into port 2 (see 
FIG. 32(a)}oaly when the excited modes are co-directional. 
Hence in the following discussion, only the case of 
co-dieetional (phase wise) coupled modes will be consid. 
cred, 

Lastly, it is assumed that the magnitudes of the imped- 
ances for each mode on line 1 are the same and are denoted 
by Zi; similarly for line 2 they are denoted by Zz. Caution 
тим be exercised in choosing the signs of the impedances 
in the current equations 3 and 4. The impedance erm in front 
EV." and V. (equation 3) will be positive as usual. Since 
V, and V, (equation 3) actually correspond to backward 
and forward traveling waves respectively on Jine 1 (due to 
the negative signoff.) and to ensure that the power carried 
by a forvard traveling wave in a regular medium is also 
forward, Z, should be negative. Similar arguments applied 
to line 2 (LHM line) require that be sign of 2, be negative 
and ihat of 7 be positive to ensure that power fow and 
phase flow occur in opposite directions. 

With these assumptions, equations (16) to (19) can be 
simplified o 


en 


Applying boundary conditions at port 1 (presence of 
source V, and matching source impedance 2.) and роп 4 
(termination to 22) respectively yields: 


es 


Solving for У and V,", and plugging back into equa- 
‘ions (20) ad (21) the following expressions for the line 
voltages along he coupler can be obtained: 


Equations (26) and (27) confiem that роп 4 (150) isthe 
isolated port and port 2 (znd) is tbe coupled роп. Expres- 
Sions for power delivered o the through port (роп 3) and 
‘oped por (part 2) can be derived from equations (26) and 
en 


eho conie Rt 
Ee Hae Roh + AT 


LE 


From equation (29) it cun be seen that the power delivered 
to the through port (port 3) is minimized (ie. е power to 
the coupled port is maximized) when the argument of the 
cosine function in the denominator takes valves which are 
odd integer multiples of This allows the definition of the 
coherence length of the coupler, which is the optimal length 
or maximum coupling, as: 


m 


Note that in the above equation (30), В is negative, An 
intorsting Feature of such a coupler is tat it js possible 10 
achieve arbitrary backward coupling by making the magni- 
tudes of the propagation constans of the two modes close to 
sach other. 

"Two coupledline couplers were constructed, namely a 
short MS/LHM coupled-line coupler and a long МӘЛ НМ 
средних coupler with arbitrary coupling. The substrate 
used to construct the couplers was а low-loss Rogers!™ 
ТММ4® having a relative dielectric constant G46 and 50 
mils thickness (loss tangeat=0.002), The regule MS lines 
‘were designed using a microwave-circuit simulator, whereas 
Matlab? simulations of the dispersion relation of the peri- 
cdc LHM line were performed to estimate the correspond: 
ing propagation constant at the design frequency, Moreover, 
microwave circuit simulations of the couplers were per- 
farmed using а microwave-circuit simulator. 

The short MS/LHM coupled-ine coupler was designed 
with а Пайе coherence length o demonstrate the validity of 
the theory. The long MS/LIM coupled-line coupler has 
magnitudes of the two modal propagation constent close 10 
sach other. By taking «finite number of cells (he optimal 
length infinite as defined by equation 15), a comparison with 
а conventional (MS/MS) coupled-line microstrip coupler of 
the same length, line spacing, and propagation constant is 
permitted, 

Using «microwave circuit simulator the widths of the 
lines of the short МАЛ НМ coupled-ine coupler are 
designed so that both the MS and LHM lines bave an 
impedance of SOC when placed 04 mm apart, The width of 
the MS and LHM lines used was 2.383 mm, Using a unit сей 
Size af 5 mm for the LHM line, the choice of the loading 
elements are 2.7 nH shunt inductors and 09 pP series 
‘apacitors Again, the microwave circi simulator is used lo 
determine the effective diclecri constam for the line seg- 
ments. This is usd in Matlab simulations of the periodically 
aded transmission line based LHM line lo extract is 
dispersion characteristics (see FIG. 32(a)). A design fre- 
‘quency of 22 GHZ is selected for this configuration so that 
the magnitude of the isolated propagation constans differ 
enough (sc FIG. 32(a) to give а short coherence length 
(Gee equation 15) 

"A spatial Fourier transform of the line voltages, extracted 
by exciting роп Lin ADS simulations, is shown for both 
Jines of the coupked-line coupler at 22 GHz vsing 400 


o» 


са sample points (see FIGS. 3Ma) and (8). These plots dem- 


onstrate the validity of the assumption that the propagation 
constanıs of the coupled modes (P,)85.3 mr and [84-195 
ım") are indeed close tothe isolated propagation constants 
OF the individual lines (compare to FIG. 3262) Moreover 
the Fourier spectrum demonstrates that both modes propa- 

gate forward (co-trectioal) and that В, is dominant oa line 
T(MS). Furthermore, the assumption of minimal reflections 
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is evident from the small peaks in the negative region of the 
spectum ia FIGS. 33) and ЗР), In юш, using 
equation (30) the coherence length is calculated to be 28.6 
mm and can be approximated by 6 unit cells of the MSIL HM 
coupked-line coupler. By comparing the coupled power aa 
Tuncion of Frequency for various coupler sizes, this is 
verified to be true as shown in FIG. 34. Moreover the input 
power at роп 1 в У ВА, and the output power at the 
орк port is given by equation (28). The implicated 
voltage ratios R. and R, can be estimated from FIGS. 3344) 
and 330) and the corresponding theoretical value for the 
Coupled power (Sz) amounts to -7.46 dB at the coherence 
length, which is close to the simulation results for a б unit 
cell long coupler (see FIG. 34) 

Fair comparison between а conventional coupled-line 
backward coupler (MS/MS) amd a metamateral long 
MS/LHM coupled-line coupler (se. FIG. 32(6)) can be 
‘made if their propagation constants and line impedances are 
Similar, This i because, it is always possible to slow down 
the coupled waves and improve coupling in conventional 
couplers by loading them. For this purpose, a design fre- 
quency of 28 GHz (FIG. 32(a) is selected. The widths of 
the MS and LHM strips of the МУЛИМ coupled-line 
coupler are taken to be 2.45 mm and 2.0 mm respectively so 
"hat at a line separation of 0,4 пип at the design frequency, 
the impedances of cach line ae close to 500. The loading 
elements are the same as above wih reference tothe short 
MS/LHM couple-line coupler. 

A regular MS/MS backward coupler was also designed at 
the same frequency with a propagation constant of 108.2 
m^ and impedance close to SI. The widths of the sis 
‘were taken to be 2.122 mm in this case and the length of the 
‘coupler was optimized to 14.5 mm (4/4). 

From MATLAB® simulations of the periodic LHM lines 
(see FIG. 32(a)) й is Found that at 28 GHz, the propagation 
оч for both lines of the MS/LHM coupled-line cou- 
pler are similar to those of the MS/MS coupler lines (MS and 
LHM propagation constants are 1089 m^ and 105 m° 
respectively), This makes the coherence length for the 
MS/LHM coupled-line coupler very ong (equation 15). For 
comparison with the designed conventional MS/MS couple, 
the former is constructed ош of 3 unit cell corresponding to 
a total length of 15 mm (see FIG. 320). 

From theory (equation (15)) it is anticipated that this 
MSILIIM coupled-line coupler will have à ong coherence 
length ifthe propagation constants ofits two modes are close 
то eich olber This is ue at 28 GHz as showa in the 
dispersion diagram for the LHIN-line (see FIG. ЗКО). 

Tor comparison with а conventional MS/MS backward 
coupler, simulation and experimental resaltar presented in 
FIGS. Эш) to ЭС), involving а 424 МУМУ coupler and a 
3 unit cell long MSILIIM coupled-line coupler, both of 
approximately equal lengths, equal spacing and propagation 
constans (sec FIG. 3249). The return loss (S, isolation 
(Бо) and coupled power (55) Tor cach coupler were mes- 
sured using a HPSTS3D network analyzer amd values 
“Мей were compared to microvave-eirci simulation 
Tesis As shown in FIG. 28(), be coupled power of the 
МЭЛИМ coupled-line coupler is beter than that of the 
MS/MS coupler. Furthermore, from FIG. 38D) it is seen 
thatthe amount of power leaking into the isolated port of the 
MS/LIIM coupled-line coupler is lower than that of the 
corresponding MS/MS coupler. In dition, atthe design 
frequency, the remm loss of the MSILIIM coupled-line 
coupler i lower than Ив conventional counterpart (sce FIG. 
ASQ). Hence, the metamaterial МЗ НМ coupledlin cou- 
Pler exhibits superior performance in terms of the coupled 
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power, isolation and rot loss when compared to а coo- 
‘entional MS MS coupler ofthe same length, ine separation 
and propagation constan 

As expected from the dispersion analysis and the theory 
prescned earlier, the MSILIIM coupled-line coupler has à 
S ne oboe length. Uni чєй non ah 

y coupling can be achieved ss demonstrated im FIG 
SSD. As the number of unit cll остаз, the coupled 
power improves and i is possible to achieve clase to 0 dB 
Coupled power. 

Overall, thee js good agreement between theory, simu- 
lation and experiment. The predictions of the caheren 
length as well a the level ofthe coupled power agree well 
with the experimentally observed results. The coupled-line 
coupler demonstrates better performance in terms of 
Coupling, isolation and reflection when compared 10 a con- 
ventional microstrip coupler of the same length, line spacing 
and propagation constant. 

‘Smal discrepancies between simulation and experimental 
кезш can be анаи To number of factors. The absence 
fof accurate models for the inductors used and their self- 
resonance characteristics affect the design. Moreover chip 
components with finite dimensions add to the overall elec- 
trical length of the MSILIIM coupler which need to be 
properly accounted for. 

їп conventional microstrip branch-line couplers, power 
splits equally between the through and coupled ports and the 
ports are ~907 and 180" ош of phase respectively with 
Feference to the input роп. Interesting phase compensation 
‘effects can be achieved when some ofthe branches of the 
branch-line couplers are replaced by LHM lines. 

“Two different branch-line coupler designs ae presented 
below denoted as type 1 and type 2. The type 1 braachline 
coupler uses regular microstrip lines for the low-impedance 
branches and LHM lines for the high-impedance branches 
(Gee FIG, 36(a)). The уре 2 branch-line coupler is the dual 
‘ofthe туре 1 branch-line coupler and ies LHM lines for 
the low-impedance branches amd microstrip lines for the 
high-impedance branches (sec FIG. 3605). For both branch- 
line couplers, power splits equally between the two output 
ports with a "phase shift with respect to the input at the 
Coupled port. Furthermore, the type 1 branch-lie coupler 
Ойы а negative phase quadrature (-90°) while the type 2 
branch-line coupler provides a positive phase quadrature 
(290°) at the through port with respect o the input роп. 

FIG. 36(a) shows the structure of the type 1 апав ао 
coupler made of alierpating MS and LHM lites The scut- 
tering parameters of the coupler can be determined using 
evenodd mode analysis. licam be easily shown that the 
impedance looking into а segment of LHM transmission line 
of length d is given by. 


РС ә 


ME 


ee 

2, is the load impedance at tbe end of the ie; 

Т, is йв characteristic impedance; and 

rise reae number corresponding о the propagation 

For the purpose of analysis, port 1 is excited by a source 
V, of internal impedance Zo and all other ports are termi- 
sted at Zo. Inthe even mode analysis, both port and port 
2 are excited by У 2 sources In the odd mode, the source 
al port Lis V,2 and the source at port 2 is - V2 (sce FIG. 
эл). 

To the even mode, looking dowa the LHM lines at роп 1 
and роп 3 (see FIG. Эбш), one sees open X8 Jines and 
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hence Bd is ~x/4, From equation (31), this corresponds to 
shunt loading ofthe 1/4 MS inea is ends by a susceptance 
ЧҮ, (see FIG. 37) In the odd mode, one сап observe 
Shorted А segments of LHM lines instead, corresponding 
{o shunt loading ofthe MS line by à susceptance JY 

Ву analyzing the equivalent circuits in FIG. 37, t seen 
that the impedance looking into each port is Zo, Since the 
poris are alway matched, Sj. Soy Sj and Sy te Zero. AS 
fhe waves in each port travel Їй only one directioa, by 
Superposition of the even and odd modes, S», is zero. I the 
even mode, the signal at port 1 can be relied to the signal 
St роп 3 by the following transfer matrices: 


ВЕНИ 


uei 


In the even mode, he voltage at port 3 and port 4 are 
identical (Gee FIG, 37). In the odd mode, the transfer 


res d 


PHP 


val 


lo. i 


where equation (34) isthe transfer matrix from port 1 1o port 
3 and equation (3) is the transfer matrix fom por 2 to port 
4 (see FIG. 37) The amplitude o the total incident vollage 
xd and even) at port 1 is V2. Hence from superposition 
Of the modes, Sy, and S, are equal o -jV2 and L2 
respectively. The scattering matrix fr the MS/LIIM branch- 
linc coupler ise 


mm 


From equation (37), й is seen that in the MSILHM 
branch-line coupler, the power divides equally between the 
through por (роп 3) and coupled роп (port 4) and they are 
90° and 0° ош of phase respectively with reference to the 
input (port 1). 

To construct the type 1 branch-line coupler a substrate 
similar to that of the coupled-ine couplers was used. In the 
{ype 1 branch-line coupler, tbe MS strips have an impedance 
of SONV2Q whereas LHM strips have an impedance of 50 
Casing э microwsve-cireuit simulator). The design frequency 
is chosen lo be 19 GHz so that each side of the coupler i 
А long (from Matlab® simulations of the dispersion char- 
acteristics af tbe line). The MS line used is 4018 mm wide 
Sind 20.603 mm long, The LHM-line strip comprises 3 unit 
oll of width 2.343 mm and length 5.2 mm each, The latier 
is loaded with ЭЗ aH shunt inductors and 14 pF series 
capacitors. The end capacitors of each LHM line segment 
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are 24 pF. The terminating capacitors are chosen to be 
most tice the vale of the interior ones to preserve the 
symmetry of the unit cells making up the РИМ lines (see 
Du 

During simulation, port 1 of the branch-line coupler 
shown in FIG. 360) is excited in a microwave-cireuit 
Simulation and all other ports are terminated with S00 load 
The rellected power (S,,), isolation (S. . through power 
(83) and coupled power (5) are recorded and compared to 
theoretical estimates from even-old mode analysis To apply 
the previously presented evenodd mode analysis, Matlab 
simulations ae performed for both lines to determine their 
dispersion characteristic. Subscquenlly, the corresponding 
phase shifts are used in the even-odd mode analysis. These 
theoretical results are compared with а microvave-circi 
simulation and are presented in FIGS, ЗА) to ЗМО), 

To this branch-line coupler, the input power splits in halt 
between the through роп (por) and coupled port (роп 4) 
as expected (See equation (22). This is demonstrated in 
FIGS. 38(2) and 38). FIGS. 384 and 38b also show that at 
the design frequency, the through and coupled ports are 
‘matched (see S, in FIG. ЗМС) and роп 2 s isolated (see 
FIG. ЗАБ) In FIGS. За) and 38() the response of a 
commensurate, conventional, branch-linc coupler is also 
included for comparison purposes. As shown, there is no 
degradation of the useful bandwidth between the conven- 
tional and the type 1 branch-ine coupler. However, from 
theory the through port (port 3) undergoes a phase shill of 
=90" and the coupled port (port 4) undergoes a phase shitt 
ӨГ with respect to the input. This is clearly demorstraed 
"rom the simulation results in FIG. ЭС). 

"The schematic for the type 2 М5Л.НМ branch-in cou: 
pler is shown in FIG. 36). The scattering parameters for 
this brancr-line coupler can be determined in be same way 
followed for the type 1 case. Since in this branch-line 
coupler, the MS and LHM lines are switched, every occur- 
‘ence of j in equations (32) to (37) is replaced by ~. Hence 
the scattering matrix for the type 2 MS/LHM branch-line 
coupler is 


From equation (38), it is seen that in the type 2 MS/LIIM 
branch-line coupler, the power divides equally between the 
through port (port 3) and coupled port (роп 4) and the parts 
ме #90 and ( out of phase respectively with reference to 
the input (port 1). 

For the type 2 branch-line coupler, the LHM strips are 
designed with 5920 impedance and the MS strips with 
"SOC impedance. The design frequency is chosen at 1.7 GHZ 
So hat again all sides are 4/4 long, In this case, he MS lines 
acd ме 2342 mm wide and 23645 mm long. The LHM- 
line sirip comprises 3 unit cells of width 4017 mm and 
length З mm each, The ter is loaded with 27 all shunt 
inductors and 24 pF series capacitors, with terminating 4 pF 
capacitors for the LHM lines, 

Ihe type 2 branch-line coupler splits the input power 
equally between the two forward ports (through and 
coupled) and the backward port is isolated. As will be 
appreciated, the magnitude response is very similar to that of 
he type 1 branch-line coupler From theory (equation (23)) 
and verified from the simulation results in FIG. 38(d), the 
through роп (роп 3) undergoes a phase shift of 99° and the 
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coupled port (роп 4) undergoes a phase shi of 0° wi 
respect to the input 

"A conventional branch-line coupler allows for equal 
power split between the ouput ports but with -90° anl 
ISO" phase shiis with respect o the input (ee FIGS. 38(a) 
1o ЗМО) As will be appreciated, the present branch-line 
couplers offer more options їп the design of circuits involv- 
ing branch-line couplers tban available with conventional 
brancb-line couplers, Specitisly either а positive or а 
negative phase quadrature at the through port can be 
achieved, associated with a phase compensation at the 
coupled port. 

"The present coupled-line coupler demonstrates superior 
performance in terms of coupling, isolation and retur Loss 
‘when compared to з conventional microstrip coupled-line 
coupler of the same length, line spacing and propagation 
constant. Moreover, it is possible t realize such MS LM 
coupled-line couplers to achieve an arbitrary coupling coef- 
ficient. Furthermore, MS/LHM branch-ine couplers possess 
similar functionality to their conventional counterparts when 
‘Considering the magnitude of the power transfer between the 
ports, However, new functionality is added by the ability to 
Obtain phase compensation at the coupled port (0° phase 
‘Shit with respect to the input) slong witb à choice of either 
positive or a negative phase quadrature (290° phase shi) 

the through роп. On the other hand, the corresponding 
bandwidth remains comparable 10 that of conventional, 
commensurate, microstrip brinch-line couplers, 

Backward Leaky-Wave Antenna Using Metamaterial 

Charged particles traveling at speeds greaer than the 
phase velocity of light in a medium emit coherent radiation 
"eter Known as Cherenkov radiation. The angle of the 
radiated conical wave front is given by the velocity of the 
particle (V) with respect to the phase velocity of EM waves 
(6) within the medium in the following manner: 


where: 
ıa, is the refractive index of the surrounding medium: 
isthe speed of light in а vacuum; and 

8 is the angle between the particle velocity and the 

radiated EM wave Бош. 
This expresion suggests that in a medium with negative no, 
the angle 6 becomes obtuse. This implies that radiation & 
directed backward rather than forward, as is the case in a 
REM. 

Similarly, if a periodic guiding structure supports Bloch 
currents (moving charge) or equivalently EM waves with 
phase velocities greater than the speed of light, tbe angle of 
the radiated wave font is derived from equation (39) by 
Tetting V be the phase velocity ofthe EM wave along the 
guiding interface. This is due o the phase matching condi 
tion slong the interface of the guide and surrounding 
medium. Ifthe guiding stmeture is а medium with an 
fective refractive index n, and the surrounding medium 
has a refractive index ny, then the angle of the radiated wave 
front is given by the following expression: 


A 


“The above equation indicates that if the refractive index of 
the guiding medium (a, is negative, the radiation emitted 
ios RHM will be directed backward. Iis in fact he phase 
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advancement (backward-vave propagation) that causes 
backward radiation into the surrounding medium. 

In order to excite backwant-wave radiation from а dual 
teansmission line LHM into fee space, the L, C parameters 

< need tobe chosen such that the effective refractive index of 
the LHM, (0, is negative and smaller in magnitude than 
ope, as indicated by equation (40). Equivalently, the mag- 
nitude of the propagation constant along the guiding LHM 
needs to be designed ta be smaller in magnitude than the 

propagation constant in free-space К 
A radiating LHM antenna at 15 GHZ based on dual 

teansmission lines of the type shown in FIG. 13 was created. 

The LHM antenna includes 16 unit cells, with cach unit cell 

having a dimension of 4.268 mm, approximately a factor of 

5 smaller tban the free-space wavelength of 2 cm at 15 GHz 

Thus, the antenna can be treated эв an effective medium. 

Commercial method of moments software was used io 

design be layout of the antenna. The LHM was fabricated 

bby a mask/photo-etching technique on a 20-mil thick Rog- 

з ers™ RO3203 circuit board with a relative permittivity of 3, 
The interconnecting transmission line sections were imple- 
mented in coplanar waveguide (CPW) technology. The 

ansmission lines include a planar center conductor with 
two adjacent ground planes on either side. In the coplanar 

25 waveguide configuration, both ground planes and tbe center 
conductor lie in the sume plane, which allows the simple 

Integration of shunt inductors and series capacitors. The 

gaps in the CPW center conductor serve as the series 

Capacitors and the marrow lines connecting the center con- 

сог to the coplanar ground planes act as the shunt 

inductors. Н isin fact these capacitive gaps that radiate in the 
structure and cause a backward emerging transverse mage 
netic wavefront. On the contrary. the inductive lins are 
non-radiating due to the antiparallel currents flowing on 
ss cach pair of inductive lines. This odd symmetry causes 

Cancellation im the far field and leads to low cross- 
polarization levels. 

Although there are various radiating structures that 
exhibit phase and group velocities of opposite sien, the 
proposed stricture, unlike conventional structures operates 
fn the long wavelength regime and demonstrates backward. 
‘wave radiation in is Lowest passband of operation. The 
proposed structure supports a backwarl-wave fundamental 
Spatial harmonie that radiates. Early examples of backward- 
Wave radiating structures include the helix amenna, corni- 

icd dielectric, or metalic surfaces, and periodic arrays of 

dialing clemens fed by slow wave transmission line 
sections of large periodie spacing (102). These structures, 
however, radiate in higher-order passband (exhibit higher. 
onder radiating spatial harmonics) and therefore, effective 
material constants such as à refractive index cannot im 
general be defined. On the other hand, Log periodic dipole 
arrays and related uniform dipole arrays with a transposed 
ей have shown to produce backward waves even for small 
ongiudinal periodie spacings: Nevertheless, the dipoles are 
resonant so clement dimensions still remain electrically 
large (71/2) and therefore elective material parameters, © 
and m cannot be defined, 

SupersLens Formed From Meamaterils and RHM 
"The present metamaterial is abo suitable for use in a 

focusing device that overcomes diffraction limits, hereinaf. 
refered to as à "superens". The super-lens includes 

vo-feld focusing devices of he type previously discussed 
and is formed by sandwiching the LHM between the two 

RHM at two parallel interfaces. The LHM is a planar slab 

having a grid of printed metallic sips over a ground plane, 

loaded with series capacitors C and shunt inductors L. The 
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two RHMS ate two unloaded printed grids which act as 
homogeneous and isotopic media with positive indices of 
refraction. 

FIG. 39 illustrates the planar transmission line lefi-handed 
siperdons The unit cell ofthe left-handed grid is shown in 
{he top insert while the unit cell of the positive refractive 
index grid is shown in bc botom insert. The super-lens is 
fabricated on a grounded microwave substrate (Rogers 
1803005) of thickness 60 mil (152 mm) and dielectric 
constant €,=3.00. The Fefi-handed slab has a 5x19 grid of 
Primed mali strips (microstrip lines) loaded with series 
р capacitors C and shunt chip inductors L to the ground. 
Each unit cel has dimensions 840 mmx) mm and 
therefore is much smaller tban tbe nominal operating wave- 
length of 15.59 em at 1 GHz. Hence, the loaded periodic grid 
acis as an effective medium exhibiting a negative index of 
sefraction. The left-handed planar slab is sandwiched 
between two commensurate unloaded printed grids that act 
s effective homogenous media with positive indices of 
refraction, The unloaded grid and ground plane behave like 
s dielectrically loaded paraliel-plate waveguide, but in addi- 
ion allow simple measurement of the guided fields through 
proximity coupling. The handed grid is designed so that 
it is impedance matched and exhibits a refractive index of - 
relative to the unloaded grids at the design frequency of 1.00 
The lust unloaded grid is excited at a point which is 
imaged by the left-handed slab 1o be second unloaded grid, 

à vertical monopole fed by а coaxial cable through the 
{round plane. The monopole attaches the center conductor 
Ofthe coaxial cable 1o a point on the unloaded grid, while the 
outer conductor of the coaxial cable attaches to the ground 
plane. The vertical monopole lies along the center row (row 
©, located 2.5 unit cells away from the first interface of the 
Teft-handedi slab. Acconling to geometrical opties, the source 
and image should be symmetrically positioned with respect 
to the left-handed slab. This is due tothe fact that the 
distance from the source to the first interface (2.5 unit ells) 
is half the lechanded slab thickness (5 cells). The set-up 
shown ia FIG. 39 is a practical implementation for imaging 
ıa point source rom one homogeneous dielectric lo another 
Using а left-handed slab. 

The vertical electric Held over the entire structure is 
measured using а detecting probe. The field is detected 08 
mm above the catre surface of the structure, using а short 
vertical probe connected to а Hewlett-Packard Vector Net- 
‘Work Analyzer model 8753D. Port 1 of the network analyzer 
is connected 1o the coaxial cable that feeds the exciting 
monopole. Por 2 is connected by a separate coaxial cable t0 
the detecting probe that is scanned above the surface of the 
structure using а compulercontrlled stepper motor The 
measured transmission colicin! is proportional to the 
voltage ofthe grid nodes with respect to the ground 
"The best focusing results were observed at 1057 G 
frequency slightly higher than the design frequency of 1 00 
GHz. Тык в primarily due to the variation of chip inductors 
and capacitors from their nominal values, as well as fabri 
cation tolerances in printing tbe grid lines. The measured 
Vertical electric field above cach unit cel for the entire 
Structure is shown in FIG. 40, at a frequency of 1.057 GHz. 
The plot is normalized with respect o the source amplitude. 
The source is located at (column, row)=(0,0) and the image 
э (100), whereas the fist and second interfaces are located 
between columns 2 & 3 and 7 & В, respectively. As shown, 
the enhancement of evanescent waves is quite evident at the 
second interface of the efhanded slab pear the center row 
(ow 0) and the results agree well with microwave-cireuit 
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simulations, FIG. 41 explicitly shows the measured electric 
field along ow Oto emphasize the growing evanescent fields 
within the left-handed lens. The vertical dashed lines iden- 
{iy the source at column 0 and the image at column 10 while 
the vertical solid lines identify the interfaces of the lefi- 
handed slab. 

Geometrical opties establish that the source and iis image 
should be separated by twice the thickness of the slab 
(@x5=10 unit cells). Thus, the measured vertical electric feld 
long the image column (column 10) is shown in FIG. 42. 
lord in the same Figure are the measured transverse 
patterns at the source column (column 0), as well as the 
theoretical dilaction-imitd pattern. АП patterns in FIG. 42 
are normalized to unity for comparison purposes 
Nevertheless, the measured source and image peaks lie 
withia 7% of cach other In addition, it is important to 
‘explain how the theoretical dllaction limited patera was 
computed. Due to the close proximity (054 elective 
wavelengths) of the source and is image, evanescent waves 
that reach the image should be accounted fer. For Ibis 
reason, the diffraction limited pater assumes that the 
propagating components are focused whereas the evanes- 
cent components are not neglected, but rather assumed 10 
exponentially decay from the source to the image, wilh 
Stenustion factors corresponding to а refractive index of 
al. Expressions for be voltage (V) at the image plane 
(column 10) are given by the integral in equation 41 below: 


voee [retta 


Joke RE fr k, <k, ning ave) 
ALD 


normalizcs МОУ 
D isthe width of the lens; and 


k is the intrinsic wavenumber in all 
The hs power beamwidth o the diffraction: 
shown in 
acus 


waves and the image neglecting hem altogether are almost 
identical, 

With this clarification in mind, а comparison of the 
images shown in FIG. 42 can be made. Clearly, the mea 
sured image pattern is narrower than the theoretical 
Silleaction-imited one. The measured half-power beam- 
wid 75 degrees, This is significantly narrower than the 
129 degrees for the diffractioa-Jimited image, This estb- 
lishes that it is possible to overcome the difiraction limit 
when imaging from one Bomogencous dielectric to another 
through а left-handed isotropic lens. This narrowing of the 
beamwidth beyond the diffraction limit can be ascribed 10 
the enbancemeat of the evanescent waves evident in FIGS. 
39 and 40. Nevertheless, the image is still imperfect since 
the source beamwidth is narrower than that of the image. 
‘This ie not surprising considering that slight material loss 
and mismatchesat the lens interfaces lead To departures rom 
he п=-1 condition and thus, degrade the ability of a 
Тей-апде lens to achieve perfect imaging. 

Resonance Cone Antenna 

Resonance cone metamaterial may also be used in an 
amenna, by shuning the metamaterial with inductors, atthe 
transmission line intersections. FIG. 43 shows а resonance 
cone antenna 4300 constructed using metamaterial. The 
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amenna includes а 233 array of macrocells Each macrocell 

кїшде a plurality of mierocels of orthogonal pairs of 
{tansmision line segments joined ina substantially reca 
gular fashion. The segments are loaded periodically with 
lumped capacitors in one direction and lumped inductors in 
a perpendicular direction. The microcells of the mcrocells 
hive а shared orientation that i dierent [om the orienta. 
tion of microcell in adjacent macrocells by 90 degrees 
Маска are joined by transition regions similar to those 
described previously wilh reference tothe focusing device. 
‘The transmission line segments of the transition regions 
include both lumped capacitors and inductors arranged in a 
manner consistent with FIG, 24, The device input, or feed 
plats located at the transition region adjacent the center 
Sf the macrocell array. 

This arrangement of metamaterials, and input location 
allows input waves of compatible wavelength, to form a 
тезопавсе cone palem of Wo squares thi are multi- 
Тайпей within the macrocell array. This gives radiation 
patterns that can be close to the ground plane or elevated, but 
do not suter from unwanted ейге interactions as shown in 
FIGS. 44 and 48. Moreover, as the frequency departs from 
the design value, the resonance cone squares um into 
expanding or conracting square spirals that become weak 
before reaching the grid edges due to radiation or ohmic 
losses, This phenomenon is inherently non-resonant wbich 
leads to broadened operating bandwidths as compares lo 
patch antennas over ground. 

AS will be appreciated it has been shown that negative 
tefraction and Focusing of electromagnetic waves can be 
achieved in metamaterials that support backward waves 
Without employing resonances or directly synthesizing the 
permittivity and permeability, Schemes for fabricating such 
media by appropriately loading à host transmission line 
medium bave akso been described. The resulting planar 
Topology permits LHM structures to be readily integrated 
"wil conventional planar microwave circi and devices 
and used in a variety of applications 19 guide and control 
Electromagnetic radiation, 

“Although preferred embodiments of te present invention 
have been described those of skill in the art will appreciate 
that variations and modifications may be made without 
‘departing from the spirit and scope скос as defined by the 
appended claims. 

What is claimed is: 

1. A planar metamaterial comprising: 

‘vo substantially orthogonal, coplanar sets of transmis- 
Sion lines, said transmission lines being spaced with а 
periodicity, loaded with capacitors with said 
periodicity, and shunted with inductors with said peri- 
слу such that for an electromagnetic wave having a 
wavelength greater than sajd periodicity and traveling 
along tbe plane of said transmision lines, an effective 
Permeability and permittivity of said metamaterial are 
Simultaneously negative. 

2. Aplanae metamaterial according to claim 1 wherein the 
wavelength ofsaid electromagnetic wave is greater than said 
periodicity by an order of magnitude. 

э. A linear metamaterial comprising: 

э transmission line, having a linear dimension, and being 
Toaded with capacitors, and shunted with an inductor 
such that for an electromagnetic wave having a wave- 
Tenglh greater than said linear dimension and traveling 
along the axis of said transmission line, an elective 
permeability and perminivity of said metamaterial are 
Simultaneously negative. 

4. A planar metamaterial according to claim 3 wherein the 

wavelength ofsaid electromagnetic wave is greater than said 
periodicity by an onder of magnitude. 
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5. A metamaterial according to claim 4 wherein the values 
of said capacitors and inductor are proportioned to provide 
ıa continuous passband for said electromagnetic wave. 

% A metamaterial according (o claim 4 wherein said 
‘eansmission line includes two substantially identical capaci- 
tors on either side of said inductor, 

7. A metamaterial according о claim 4 further comprising 
a plurality of substantially identical transmission lines 
arranged in series, 

S.A metamaterial according to claim 7 wherein each 
transmission line includes two substantially identical capaci- 
iors on either side of said inductor. 

9. A metamaterial according to claim 8 wherein the values 
of said capacitors and inductor are proportioned to provide 
ıa continuous passband for sad electromagnetic wave. 

10. A planar resonance cone metamaterial comprising: 

a fist set of transmission lines, spaced with a periodicity, 
and loaded with capacitors with said periodicity: 

а second set af transmission lines, substantially orthogo- 
al and coplanar with said ist set of transmission lines, 
said second sot of transmission lines being spaced with 
Said periodicity, and loaded with inductors with said 
periodicity, said first and second set of transmission 
Tines exhibiting characteristics such that Го ар electro- 
magnetic wave having a wavelength greater than said 
periodicity by an onler of magnitude, and traveling 
оре the linear axis of said Пен set of transmission 
lines, an effective permittivity of said metamaterial is 
positive such that Tor an electromagnetic wave having 
2 wavelength greater than said periodicity by an order 
‘of magnitude and traveling along the lincar axis of said 
Second set of transmission linos, he effective permit- 
tivity оГ said metamaterial is negative. 

11 A metamateral according lo chim 10 further com- 
prising an input on the perimeter of said metamaterial 
Coincident with an intersection of onc transmission line of 
Said first set and one transmission line of said second set and 
ıa plurality of outputs on the perimeter of ssid metamaterial 
Coincident with intersections of transmission lines of said 
"ist and second sets. 

1з. A planar resonance cone metamaterial comprising: 

a fist set of transmission lines, spaced with a first 
periodicity, and loaded with capacitors with a second 
Periodicity; 

а second set of transmission lies, substantially orthogo= 
al and coplanar with said first set of transmission lines, 
‘Said second sot of transmission lines being spaced wilh 
Said second periodicity, and being loaded with induc- 
tors with said first periodicity whereby for an electro- 
magnetic wave having a wavelength greater than said 
fist and sccond periodicities by an order of magnitude 
and traveling along the longitudinal axis of said first set 
of transmission lines, ап effective permitivit of said 
metamaterial i positive and for an electromagnetic 
‘wave having a wavelength greater than said fst and 
‘second priodocities and traveling along te longitudinal 
axis of sald second set of transmission lines, the eflec- 
tive permittivity of said metamaterial is negative. 

13, А near field focusing device comprising: 

а first set of transmission lines, said first set of transmis- 
sion lines being spaced with a first periodicity and 
loaded wilh capacitors with a second periodicity: 

а second set of transmission lines, substantially orthogo- 
тш to, and coplanar with said ist set of transmission 
lines, said second set of transmission lines being spaced 
with said second periodicity, loaded with capacitors 
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with said fst periodicity, and shunted with inductors, 
Said fist set of transmission lines intersecting said 
Second set of transmission lines such that for an elec- 
tromagnetic wave having a wavelength greater than 
said first or second periodicity by an order of 
Magnitude, and traveling along the plane of said rans- 
mission lies, an effective permeability and permit 
ity of said metamaterial are simultaneously negative; 
ES 

a planar waveguide having a flat extent, coupled to sid 
Transmission lines, such that said flat extent parallel 
io onc set of transmission lines. 

14. A phase-shifting device comprising: 

а transmission line, having a linear dimension and char- 
acteristic impedance; 

capacitors loaded on said transmission ine; and 

an inductor shunting sajd transmision line, said trans- 
mission line exhibiting characteristics such that for an 
electromagnetic wave having a wavelength greater than 
Said linear dimension by an order of magnitude and 
traveling along the axis of said transmission line, an 


30 
effective permeability and permitivty of tansmission 
are simultaneously negative and such that said trans- 
mission line provides а continuous passband for said 
leciromagnetic wave along said transmission line. 

15. A phase-shifting device according to claim 14 further 
comprising а plurality of transmission lines coupled im 

16. A phase-shifing-device according to chim 18 
wherein cach transmission lin includes a pair of identical 
capacitors on either side of said inductor. 

17. A near field focussing device comprising: 

a parale-pate waveguide; and 

a negative refractive index metamaterial in line with said 

waveguide and forming an interface therewith. 

18. A focussing device according to claim 17 wherein said 
waveguide serves as a right-handed medium, electromag- 
netic radiation passing through said interface from said 
Waveguide being focussed in said metamaterial 


ПА А 


United States Patent ıı 00 Patent Number: 5,307,162 
Schowengerdt. 14s] Date of Patent: Арг. 26, 1994 
IM) CLOAKING SYSTEM USING 2797612 7/957 Holmes ETT 
OPTOELECTRONICALLY CONTROLLED ISLS 11/1907 Breer a EH 
Eois ХЗ ЕНЕ EH 


[76] Inventor: Richard N. Schowengerdt 3145 


Kerry La, Costa Mesa, Calif. 92626 
02] Appl. No: 977,192 
02) Filed: Nov. 16, 1992 


Related US. Application Data 
169] Cominuation-in-part of Ser. No. 682945, Apr. 10. 


1891, abandoned 
[E ... HOAN 1/18 
10) Us. Шай 472/61; 
348/586 
058) Field of: se 388/93, 108, 225, 230, 
388/87; 472/57, Ө]. 63, 71,75, 77, 81; HON 
7/18 
Бе References Cited 

US. PATENT DOCUMENTS 

зине 4/1952 нему mm 


Primary Examiner—Victor R. Kostak 
[2] ABSTRACT 

The Cloaking System is designed to operate in the visi- 
ble light spectrum, utilizes optoelectronics and/or pho- 
tonic components to conceal an object within it, and 
employs analog or digital control feedback resulting in 
camouflage adaptable to а changing background, The 
System effectively conceals either a still or moving ob. 
ject from view by the interposing of a shield between an 
observer and the object and recreating а full color syn- 
thetic image of the background on the shield for view 
ing by observer, thus creating the illusion of transpar. 
ency of both the object and the Cloaking System. This 
system consists of four major elements: a sensor; а signal 
processor; a shield; and a means of interconnecting. 
supporting, and safely enclosing the aforementioned 
elements along with the concealed object. 


10 Claims, 3 Drawing Sheets 
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CLOAKING SYSTEM USING 
OPTOELECTRONICALLY CONTROLLED 
CAMOUFLAGE 
B 
‘This is a continuation in рал of application Ser. No. 
0706825345, filed Apr. 10, 1991, now abandoned. 
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BACKGROUND OF THE INVENTION 

1. Field of the Invention 

The need for this invention arises ош of the present 
state of the art of military camouflage in the visible light 
spectrum. This invention is designed for the purpose of 
concealing both stationary and moving objects from 
view. The term “cloaking” as used in the title of this 
invention and elsewhere herein refers to concealing 
such objects 

2. Prior Art 

The techniques in use today largely involve painting, 
coloring. and/or contour shaping to allow an object 10 
beter blend in with the background. Such techniques 
are rather primitive and do litle to conceal а moving 
object as it is not possible with present fixed state cam- 
шаре techniques to cause an object to continually 
blend in with a changing background, In order to effec. 
tively camouflage a moving object, its appearance must 
be constantly controlled from the viewpoint of the 
observer to blend in with the changing background 
from the observer's perspective. Lite has been done to 
utilize modern advancements in optoelectornics, сөп 
puters, or microminiature components to camouflage an 
Object. The proposed system was conceived with the 
View in mind of effectively concealing а stationary or 
moving object such as а man, vehicle, or aircraft from 40 
View by utilization of this technology. This invention 
‘will find practical application in military and law en- 
forcement where field commanders find it useful to 
conceal such an object from view. 


SUMMARY OF THE INVENTION 


"This system is designed to interrupt energy in the 
visible light electromagnetic spectrum to effectively 
conceal an object from view by an observer. This is 
accomplished by insertion of a shield between an ob- $0 
server and the object being concealed and recreating a 
fall color synthetic realtime image of the background 
оп the shield for view by an observer, thus creating the 
illusion of transparency of the object. The basic concept 
{or the application consists of four basic building blocks: 
а sensor. a signal processor, and a shield which are 
interconnected through an analog. digital, of fiber optic. 
data bus, and a supporting structure for all system ele- 
ments, the object being concealed being interposed 
between the background and the shield. 

The signal processor formats the image of the back- 
ground as viewed by the sensor and presents a synthetic 
image of the background on the shield for view by an 
observer. The object is placed behind or within the 
Shield which is of opaque construction, and having 65 
‘nonspecular display surface thus concealing the object 
from view by the observer and yet creating an illusion 
‘of transparency of the complete Cloaking System and 
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‘the enclosed object. In its nonactivate state, the shield 
would have minimum light reflectivity. Although either 
‘an analog signal processor or digital signal processor 
may be used, the latter is described herein as one spe- 
cific embodiment. The digital signal processor con- 
‘stanly compares the synthetic image in the shield with 
the reference image within the sensor and makes correc- 
tions to the synthetic image to correspond with the 
‘actual image being sensed. Data on the data bus blows 
in both directions. Special software or embedded firm- 
‘ware will also be utilized in the signal processor to make 
changes in the image presented on the shield to correct 
for distance and angle of the observer with respect to 
the abject being concealed; the source of intelligence 
information pertaining to an observer is beyond the 
Scope of this invention but is mentioned here only for 
clarification. 


BRIEF DESCRIPTION OF THE DRAWINGS 


FIG. 1 is a pictorial representation of the invention 
and is intended to illustrate the basic concept of the 

FIG. 2 is a pictorial isometric view of the system 
block diagram implementing the basie concept; 

FIG. 3s a pictorial perspective view of the invention 
‘and illustrates how an object can be concealed within a 
360" shield: 

FIG. 4 is a perspective view of the invention and 
illustrates how an object ean be concealed within a 
sphere and 

FIG. § is an orthographic view that illustrates а sim- 
ple concept demonstration model. 


DESCRIPTION OF ONE EMBODIMENT OF THE 
INVENTION 


The basic concept of the Cloaking System 10 is illus- 
trated in FIG. 1 wherein the background 14 is displayed 
(n the shield 24 as a synthetic image 26 on its nonspecu. 
Jar display surface, when viewed from the front. FIG. 2 
illustrates how the basic concept is implemented, The 
diga signal processor 12 is the brain and controls all 
operations, digitally formats the image of the back- 
around M as viewed by the sensor 16, establishes а 
Teference image matrix 18 within the sensor 16, and 
transmits the background image signal via the data bus 
20 to a synthetic image matrix 22 within the shield 24, 
hos causing а synthetic image 26 to be displayed on the 
surface of the shield 24 as seen from the direction of 
‘observation 28. The object 30 то be concealed is placed 
behind the shield 24 to prevent its being observed. The 
digital signal processor 12 constantly compares the 
Synthetic image matrix 22 with the reference image 
matrix 18 and makes corrections tothe synthetic image 
matrix 22 which in tum corrects the synthetic image 26 
io correspond with the actual background image 14 
being sensed, thus minimizing distortion and maintain- 
ing realism of the synthetic image 26. Data on the data 
bus 20 flows in both directions. The primary purpose of 
the system is to present on the shield 24 a near identical 
image ofthe background behind said object 30 зо as to 
create the illusion of transparency of both said object 30 
and the Cloaking System 10; a secondary purpose of the 
system is to aller the synthetic image 26 to create an 
illusion ofa background that doesnot exist; while such 
ıa deceptive method goes beyond the scope of simply 
creating an illusion of transparency of the object it 
would be very useful for special missions or dificult 
scenario conditions where it would be more effective to 
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depict an artificial background than to display а repre- 
sentation of the actual background. Any such aher- 
ations in the synthetic image 26 would be accomplished 
by software or embedded firmware and is considered 
part of the tactical strategy to be employed, thus em- 
phasizing the flexibility of the invention and its potential 
interaction with the operating environment. 

"The basie concept or cell unit depicted in the preced- 
ing FIG. 2 may be expanded to combine as many cells 
эз desired to provide 360" coverage. Referring то FIG. 
3, a cylindrical shield 242 is illustrated with a cutaway 
view showing object 30 along with the digital signal 
processor 12, data bus 20, and sensors 16 all supported 
фу a suitable attachment means 32. The digital signal 
processor 12 organizes and presents a different syn- 
thetic image 26 on the appropriate sector of the shield 
240 utilizing signals from appropriate sensors 16, 10- 
gether with tactical data concerning potential points of 
Observation. The appropriate size and number of sectors 
‘would be determined by the optimal design for a given 
‘operational mission. Although shown here as separate 
Components for clarity, the present state-of-the-art 
‘would allow incorporation of the an embedded cir- 
гу digital signal processor 12 and sensors 16 into the 
‘shield 240 to provide a cylindrical smart skin to wrap 
around the object. The shield may also incorporate 
backplanes for mounting embedded sensors, processors 
and bus circuitry. 

Carrying the basie concept a step further, the shield 
245 may be formed into а spherical shape as illustrated 
in FIG. 4. A cutaway view is again presented showing 
object 30. sensors 16. digital signal processor 12, data 
bus 20, and a spherically shaped shield 24b. As with the 
cylindrical shape, the digital signal processor 12 orga- 
nizes and presents a different synthetic image 26 on the 3 
appropriate sector of the shield 246 utilizing both tact 
cal data and signals from appropriate sensors 16. In this 
Configuration there would be considerably more sec- 
tors, as compared with the cylindrical shape, and the 
Programming would be more complex (o provide a 
high degree of realism in the image. 

irregular shapes for the shield may also be employed 
utilizing conformal smart skins which would be thin 
digital signal processor circuits embedded within the 
shield display surface. However, in order to reduce 
distortion ofthe image, either a circular, cyclindrical or 
spherical shape would allow uniform algorithms to be 
employed in the embedded processor programs in the 
digital signal processor 12 to correct for circular or 
Spherical aberration. Some distortion may appear ae 
Tipples or waves in the image, depending upon the 
shape of the shield, relative position and motion of the 
‘observer, and complexity of background images. How- 
fever, in the algorithms could be developed, such as 
those required for irregular or conformal shields for 
military vehicles, to minimize such distortion. 


ALTERNATE TECHNOLOGIES AND 
EMBODIMENTS 


Several alternate technologies and methods of imple- 
menting this invention may be utilized. 

One alternate technology employs the simples 
method of implementing the Cloaking System concept 
whieh would utilize a conventional analog signal pro- 
Sessor, а specially designed liquid crystal display to 65 
present the background image on the shield. and a con- 
Vento video camera for the sensor, Since this 
method utilizes conventional analog technology, this 
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method is limited to flat plane or semicircular displays 
and would not lend itself to image correction as could 
be achieved. by the digital options. However, this 
method would allow the construction of a prototype 
model within a year or two to demonstrate the basic 
cloaking concept. 

Another alternate technology employs a digital ор- 
tion; the main differences between this method and the 
first described analog method consists of the conversion 
‘ofall analog video signals to digital signals, the usage of 
а digital signal processor to direct all operations, and 
higher technology used in constructing the shield and 
the sensor. Because of the high flexibility of the digital 
method, a great variety of shapes could be used for the 
Shield and various compensation software or embedded 
firmware schemes could be employed to minimize dis- 
tortion in the image; hence the digital method was se- 
lected and described in the preceeding section in con- 
siderable detail as one embodiment of the invention. 

In still another method, photonic materials could be 
used for constructing the shield and sensor which 
would be capable of directly manipulating light signals 
and transmitting these signals on в higher speed fiber 
optic data bus. These light signals could be then digi- 
"ized and further manipulated by a digital signal proces- 
sor to perform necessary system functions but without 
the encumbrance of the slower speed of a digital data 
bus. The selection of either optoelectronic or photonic 
building blocks for the shield, sensor, and data bus 
‘would depend upon such factors as size and shape of the 
object to be shielded, speed of the object relative to the 
background, and environment. Usage of either opto- 
electronic or photonic materials in extremes such as that 
encountered in combat would require extensive testing 
and development. However, for more benign applica- 
lions, а stateoftheart system could be developed 
within three to five years utilizing currently available 
materials and components. 

“Any one of several available commercial or military 
digital process and bus architectures could be used de- 
Pending upon the application and program require. 
ments. IDM-PC integrated circuits and bus standards 
such as RS-232 (Seria), RS-422 (Parallel), or IEEE 488 
(Parallel could be used for lower cost and benign envi- 
ronments, In more rigorous combat environments Very. 
High Speed Integrated Circuit (VHSIC) architecture 
and Miltary standards such as MIL-STD-1553, MIL- 
STD-1750, or MIL-STD-1760 could be used for com- 
plex interfaces between men and machines. Sophisti- 
ated and advanced models using fiber optic technol. 
‘ogy and a high speed data bus would have advantages in 
terms of small size and conformal shape adaption of the 
shila 


CONCEPT DEMONSTRATION MODEL 


А simple Concept Demonstration Model could be 
constructed utilizing any of the above-described tech. 
nologies and methods. This model is shown in FIG. 5; 
‘the object 30, such as a vehicle, is shown in а top view 
with a semicircular shield 24e secured by an attachment 
means 32, such as supporting struts, Sensors 16 view the 
wall 38 and the analog signals are subsequently di 

played on the shield 24 facing the point of observation 
28 behind line 36 which is fifty feet from the vehicle 30. 
‘The vehicle 30 is moving to the left as shown by the 
arrow 34. When the system is operating properly, the 
Vehicle 30 would never be observed: only the wall 38 
behind ssid vehicle 30 would be seen. Fer simplicity 
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and to establish a reference, the wall 38 would probably 

be initially monochromatic and color patterns added 

ater to present more difficult scenarios and to measure 

system limitations, 
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1 claim: 

1. A system for concealing an object from view by an 
‘observer through use of a Background scene and com- 
prising: 

means for sensing а background scene and for gener- 

ating a video image signal therefrom; 

means for creating à processed image of said back- 

fund vido image signa for display purpose 
means for displaying an image represented by said 
processed image signal, the generated image being 
рап of the sensed field of view, the object located 
between the means for sensing and the means for 
displaying. the Object thereby being substantially 
camouflaged by the image displayed. 

2. A concealing system according to claim 1 wherein 
ssid background scene sensing means comprises means 
for converting background light images electrical ar 
log image signals for processing by an analog signal 
processor 

3. А concealing system according to claim 1 wherein 
said background scene sensing means for converting 
background light images to electrical digital image sig- 
nals for processing by a digital signal processor com. 
rises 

means for responding to digital commands from a 

digital signal processor, 
means for storing digital image signals in a reference 
‘background image matrix array within the sensor 
upon command by the digital signal processor, and 

means for providing digital information from sad 
array upon said command from said digital signal 
Processor. 

4 А concealing system according о claim 1 wherein 
said sensing means for sensing a background scene pro- 
duces fiberoptic image signals for said processed image 

$ A concealing system according to clam 1 wherein 
a processing subsystem, including said background 
Sensing means, has the means for processing digital 
image signals for the purpose of presentation 10 a shield 
subsystem comprising 

means for formatting digital image signals from said 

sensing means 

means for receiving and commanding said sensing 

‘means to stre digital image signals in a reference 
background image matrix therein: 

means to receive and transmit digital image signals 

rom the reference background image matri 10 а 
synthetic image matrix within а shield subsystem, 
means to compare the digital information stored in 
"he reference background image matrix in the sen 
sor with that stored in the synthetic image matris 
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6 
means coupled od means to compare digital infor- 
‘mation for correcting or altering the image di 
Played on the shield subsystem by providing con 
Tans to the shield subsystem, 
means for converting analog video signals from said 
‘correcting means fo digital image signals; 
means for converting created optical image signals to 
igital image signals 
теша for formating digit signals from ssid 
optical image cresting mers Duo form soluble 
for presentation yo the shield subsystem and means 
for feceving end commanding te display а infer 
manion stored inthe syntherie mage ра 
A shield for concealing ап object from view of an 
observer comprising: 
means for providing a light absorbing opaque and 
onspecular display surface which, in is pont 
{ated state, has minimum light reflectivity, 
means for receiving and commanding the display of 
"information from an analog signal processor: 
means for providing in sail display e stiveted име 
"he display of a earidenia fl color image of 
the background or other scene for view on the 
Shield surface facing an observer e directed by said 
analog signal processor, mud sida including 
means о obstruct visual sight of an adjacent con: 
Caled objects 
means associate with said objet for support thereof 
‘and 
means to support said analog processor, at lest one 
Sensor, and circuitry therefor 
1. A shied for concealing an object from view com- 
prising 
li for providing а light aborting opaque and 
onspecular display surface that, ints notaciiva- 
Ted state, has minimum light reflectivity 
means Tor obstructing visual sight of an object in sid 
Shield, concealed adjacent thereto from view; 
mans for receiving and commanding the display of 
information from а digit signal processor, 
means for providing in s activated state The display 
‘ofa nearidenticl full-color image of a sereen Tor 
View on the shield surface being viewed as directed 
by sid dighal ial procesar, 
means for storing digial image signals in an array 
‘within a synthe mage mata: 
means for display of said digital image signals in the 
Form a ПШ обот image of the background as stored 
in id synthetic image matri sud ful color image 
то be presented on sid surface being viewed 
means associated with said object for support thereof 
and 
means to support said digia signal processor and at 
Tess one sensor in association with sd shed in- 
Cloding backplanes for mounting embeded com- 
ponent, embedded sensors, and embedded ata 
[o 
3 A shield according to claim 7 wherein sald shield is 
constructed from fiberoptic materi and has means for. 
responding to commands from sud digital signal pro 
ЭА shield according to claim 7 including an integral 
support structure for мд shield, said signal procesor, 
And an object to be concealed, sid shield including 
backplanes for mounting embedded components, em 
beaded sensors, and embedded data buses 
10 A shield according 10 chim 8 including an ime- 
sral support strueture fo aid sensor, aid signal proces 
Sor, andan object to be concealed, said shield including 
backplanes for mounting embedded components, emt 
bedded sensors, and embedded data buses, 
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METAMATERIAL CLOAKED ANTENNA 


CROSS-REFERENCE TO RELATED 
APPLICATIONS 


000i] This application claims rights under 35 U.S.C. 119 
(6) from US. Application Ser No. 61/175,21, fled. May 4, 
2009, the contents of which are incorporated herein by refer. 


BACKGROUND OF THE INVENTION 


0002} 1, Field ofthe Invention 
10005] The present invention relates to electromagnetic 
cloaking and more particularly 10 metamaterial cloaked 
T0004] 2 Bret Description of Prior Developments 

10005] Prior art metamaterial-based cloaking techniques 
are described in tbe following publications, the contents of 
‘which are incorporated herein Ву reference 

[0006] ^1. B. Pendry, D. Sehurig, D. R. Smith, Selence 
312, 1780 (2006), 

10007) 2. U. Leonhardt, Science 312, 1777 (2006). 

10008] 3. D. Schurig. 2. Mock, B.) Justice, S.A. Cum- 
mer, J.B, Pendry, A. E. Starr, D. R. Smith, Sience 314, 977 
(2006). 

[owes] а. W. Cai, U. K. Chettiar, A. V. Kildishev, V. M. 
Shalev, Nature Photonics 1 224 (2007), 

[0010] The performance of modem and future aircraft and. 
Satellites strongly depends on various antennas. Typically а 
Nery large namber of different types of antennas are mounted 
onboanlairerft satellites or ier vehicles in order to cover 
‘swe radio-frequency range and bandwidth as is possible 
[Because space is at a premium on board, the arbome anten- 
мв are usally Located ш cose proximity to cach other. This 
rangement may cause so-called esate ss with respect 
mena installation. 

OTT] А асса, therefore, exists for a way of reducing the 
detrimental effet of со-йе interference between multiple 
antennas densely mounted on sireral, satellites, ships or 
‘other vehicles, 


SUMMARY OF INVENTION 


10012] According to the present invention, engineered 
metamaterial (MM) layers are applied to antenna surfaces to 
prevent the reflected/scattered radiation reum on he ative 
amenna surface. The cloaking effect is based on the ability of 
Specially designed MM devices to prevent reflection of the 
electromagnetic radiation rays in such manner that the elec- 
tromagnetic waves ро around the object and make the object 
essentially инь” A transformational opties approach is 
‘teed for the cloaked antenna design. An important feature of 
method of the present invention is cloaking in the near-field 
(NF) zone ofan antenna. The radiation feki distribution in the 
NF region of an antenna is moch more complex than in the 
far-field (FF) zone. Therefore, the MM structure has to be 
designed in а different way than has been demonstrated in 
early cloaks for the FF zone 

[0013] "This invention also encompasses the method of 
improving the performance of multiple antennas mounted on 
board ofthe aircraft, satellite, ship. or any vehicle by sepa- 
‘ating the near feld (NT) radiation by the metamaterial cloaks 
positioned between the neighbor antennas (sce FIGS. 1 and 
BI А а result the far feld (FF) radiation pattems are signifi- 
cantly improved. 

T0014]. This invention also encompasses a cloaked antenna 
‘which directs the antenna radiation in such manner thatit does 
notreach the neighbor objects and/or other antennas (see FIG. 
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2). We woul like to emphasize that the metamaterial cloak 
developed for the purposes of this project has a diferent 
configuration than to the conventional cloaks described by the 
Pendry et al. and Бенин et al. references cited above. 


BRIEF DESCRIPTION OF THE DRAWINGS 


10015] The invention will be moreclosely understood here- 
"afr by reference to the drawings in which: 

10016] FIGS. 1А and 18 show drawings of an antenna 
cloaking by the coordinate transformation method. Ву select 
"ng conformal coordinate transformation to curvilinear coor. 
dinate system schematically indicated by the lack mesh, the 
ont staped region of space on the sides of the antenna is 
аваа", from the раім оГ view of the radiating antenna, 
the other antennas andor passive sections of the aircraft 
Jocated in the donut-shaped cloaked region are located at 
infinity. As a result, the radiation pater of the cloaked 
amenna is insensitive to Ив ambient The inset shows produ 
change of the metamaterial parameters inside the cloak wal 
[0017] FIGS! ЗА, 28, 2C and 2D show a COMSOL. simu- 
ation ofthe dipole near-field distribution for a single dipole 
(û, the dipole and metallic cylinder b), the metallic plate 
positioned between the dipole and the cylinder (c), and the 
metamaterial Tht cloak located between the dipole and the 
cylinder (d). Ia real applications the edges of the cloak will be 
‘apered in order to reduce scattering. 

[0018] FIGS. ЗА and 3B show a COMSOL simulation of 
the NF H-field of the two dipole antennas separated by the 
metamaterial cloak. 

10019] FIGS. 4A. 4B, AC, 4D and AF show the FF radiation 
patter calculated for a single patch antenna (a), the active 
menna with а neighbor passive amenna at Х 0052 (b) 
X022) (c)andX- 072) (0). The PF radiation patternof the 
twa antennas а X-0.08). with the metamaterial ekoak 
between bem (e). The MM clock (with the width X and the 
height Н) shown green is positioned between the two patch 
antennas shown pink (0, 

[0020] FIG. S shows the transmission coefficient S, ofthe 
wo patch antennas separated by the distance X. 0. (а), 
X024.) X-0 4. (€), and X-0.72. (A) as well as withthe 
metamaterial cloak of the height H between the antennas at 
Хов). and H-0.025 (e), X- 0082 and H-0.10 (1) 


DETAILED DESCRIPTION OF 
EMBODIMENT 


I: PREFERRED. 


[0021] Based on the transformational optics approach we 
have developed novel concept ofthe cloaked antenna, which 
is illostrated in FIG. 1. The transformational optics approach 
fs based on the conformal coordinate transformations 10 a 
specially chosen system af curvilinear coordinates (v 
TD. which distort the length elements but keep he anges 
fact, The Maxwell equations in such a curvilinear coordi- 

fate system may be writen in the usual form by introducing 
ааа anisotropie dielectric permittivity e(x, and 
magnetic permesbility p(x, y 7. tensors of fec space. On 
the other hand, ifthe so obtained e and p distributions willbe 
engineered artificially using specially designed metamaterial 
medium, electromagnetic fields in sucha medium wil propa- 
şale as il in normal Minkowski space described by the (x, 
у.) coordinates. Thus, transformational optics approach 
anie cloaking is applicable to both near and far Held of 
a cloaked antenna. 

[0022] The schematic draving in FIG. 1 represents our 
conceptual approach. In real-life applications the exact con- 

figuration ofthe cloak eels to be tailored in order to avoid 
undesirable blind spots. The approximate dimensions in FIG. 
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1 indicate that not much of the antenna field of view will be 
obscure. Those skilled in the art will appreciate that if any 
particular application would require an omnidirectional field 
f view, a combination of ош approach with the approach 
disclosed in the Pendry et al. reference (cited above) may be 
‘sed, so that antenna may see behind the obscuration: 
19023] The distinctive feature of the metamaterial for 
‘cloaking applications is than is properties (dielectric permi- 
tivity c and magnetic permeability n) are gradually changed 
inside the cloak, while their atio does not. Iis matched to the 
impedance of re space. FIG 1 illustrates our MM cloak that 
is essentially multilayered dielectric structure (with some 
metallic particles inclusions) each layer € (and j) being 
extrapolated by the дер function close to desirable e and j 
distribution, Our simulations show that significam field dis. 
tortion is observed when the radiation from the dipole hits 
metallic objects (eg metal cylinder or metal plato), while in 
the case of the metamaterial cloak positioned between the 
dipole and the metal object there is no such ied distortion 
(compare FIGS. 2, 2c and FIG. 3d). Thus, screening the 
objects by metallic plate or cylinder does not prevent the 
‘uation pattem distortion. On the other hand, two antennas 
‘nay work independently without interference witheschother 
‘shen each amenna is cloaked, even though they are situated 
next to each other (FIG. 3). 

19024] The general algorithm for designing the MM cloak 
is the following: 

Using the desired conformal coordinate transformation ten- 
sor we calculate the spatial variations of components of the 
permitivity e(t) tensor and the permeability (Г tensor: From 
the so obtained efr) and lr) spatial distribution, the или 
and composition of the metamaterial js determined. To sim- 
fy the cloak fabrication we will use the multilayered stro. 
ture (as inthe inset in FIG. 1) where the e(r) ndr) function. 
are replaced by the step-like approximation. 

10025) An underlying feature of the proposed approach is 
the use of the metamaterial cloaks to prevent the electromag- 
netic radiation fromthe neighbor objects (active andor pas- 
Sive ones) from hinting the emitting surface ofthe antenna() 
‘This returning radiation creates the phase distortion on the 
surface and deteriorates the FF raion райет ol the 
amenna. In the conventional approach to antenna separation 
one has to position the antennas i such a way that he ateral 
distance between them is greater than the NF zone as is 
"described in Handbook of Antennas in Wireless Communi 
‘ations, Ch. 5, Antenna Parameters, Various Generic Anten- 
nas and Fed Systems, and Available Softwares, CRC, 2002, 
the contents of which are incorporated herein by reference, 
Size dur (D. d, >> and бүр >>20-., here D is е 
amenna size and Li its wavelength). Therefore, there is a 
moon for (Dad) antennas per unitarea, With the proposed 
metamaterial cloaks the distance dy between the antenna 
‘ges could be OO8A or less. Then we may put (Deyn) 
antennas per шй area, Гога, the metamaterial clock 
permits the position of much more antennas than а conven 
опа spatial separation. 

10026) Toevaluatesigniticanceofourappeoochthe antenna 
FF radiation pattern distortion and ts correction with the 
metamaterial cloak have been simulated by HESS software 
for a set of two antennas. one is an active patch antenna and 
second isa размере antenna located ona distance X from 
е edge of he active antenna. 
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10027] The results presented in FIG. 4 show the radiation 
пег ofthe active antenna is drastically deteriorated at low 
tthe putem coincides with s single antenna pattern 


‘when the distance X becomes larger. Meanwhile the metama- 
Trial clock positioned between the antenas makes he pat- 


ind e). Using HFSS we have also calculated the 
S-parameters of tne set of the two identical patch antennas 
Jocared at the distance X, One may see Trom the results 
ted in FIG. 8 hat the closer antennas the higher the 
Transmission, S, ,-parameler Meanwhile the metamaterial 
ak positional between ihe antennas significantly 
беспа the Sy, magnitude even at the distance as small ar 
O0. with a lo valve o the сапера S; parameter. 
10028] Thus, our HESS simulations demonstrate that the 
proposed metamaterial cloak of the thickness of only 0.08, 
‘Works as the separation of the antennas by the distance of 
072. 
10029) Those skilled in the art will appreciate that any 
combination of metal, dilecti, ferroelecinie anor ferro- 
‘magnetic materials may be used in the antenna cloak design, 
as Jong às the resulting metamaterial parameters would st 
Му the desired spatial distribution of € and p tensors, as 
described in FIG. 1 
[0030] While the present invention has been described in 
connection with the preferred embodiments of the various 
figures, iti fo be understood that other similar embodiments 
maybe used or modifications or additions may be made to the 
described embodiment for performing the same function of 
{he present invention without deviating therefrom. Therefore. 
the present invention should not be limited to any single 
embodiment, but rather construed in breadth and scope in 
‘accordance with the recitation of the appended claims. 

What is claimed is: 

1. In the method for operating a plurality antenna having 
near-field (NT) zone mounted on a vehicle, wherein the 
improvement comprises the step of cloaking in the near-field 
(NE) zone of cach of said plurality of antennas. 

2 The method of chim 1 wherein near-field (NF) radiation 
of neighboring radiation is separated by a plurality of 
metamaterial cloaks so thatthe Tar field (FF) radiator paterns 
ме improved. 

3. The method of claim 1 wherein a cloaked antenna is 
provided which directs radiation in such a way that said 
Tadiation is impeded from reaching neighboring antennas. 

4. The method of claim 1 wherein а metamaterial cloak is 
E 

S. The method of chim 4 wherein using a desired confor- 
mal coordinate transformation tensor the spatial variations of 
components ofthe perminivity e(r) tensor and the permeabil 
ity ule tensor s calculated. 

16. The method ol claim S wherein fom e( and plr) spatial 
distribution, the structure and composition of the metamate- 
Tial is determined, 

7. The method of clim 6 wherein а multilayered cloak 
structure is used wherein efr) and pfe) function are approxi- 
mated by a step-like approximation. 

8. The method of claim 4 wherein the metamaterial cloaks 
‘ofthe antennas prevent electromagnetic radiation fom hit- 
{ing amining surfaces of the antenna. 
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6n ABSTRACT 


A cloaking device includes cloaking region boundary planes 
oriented non-planar © cach other. cach of the cloaking 
region boundary planes having an outward facing mir 
Surface and an inward facing opaque sure. The cloaking 
device includes a cloaking region bounded at east partially 
by the inward acing opaque surfaces of the cloaking region 
boundary planes. Half mirrors are spaced apart frm and 
generally parallel to the outward facing mirror surfaces such 
{hata hall mirror is spaced apart from and generally parallel 
to coch outward facing mirror surface. Light from an object 
оп an objecl-side of the cloaking device is directed around 
эп article within the cloaking region and forms an image on 
an image-side ofthe cloaking device such the article appears 
transparent to an observer looking towards the object 
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1 
APPARATUSES AND METHODS FOR 
MAKING AN OBJECT APPEAR 
“TRANSPARENT 


RELATED APPLICATION, з 


‘This application claims the benefit of US. Provisional 
Patent Application Ser. No. 62/291920 fled Feb. 5, 2016, 
the entirety of which is incorporated herein by reference. 


TECHNICAL FIELD. 


The present specification generally relates to apparatuses 
and methods for making an objet appear transparent and, 
more specifically, to cloaking devices for pillars of vehicles 
and methods for making pillars of vehicles appear transpar. 


BACKGROUND 


Studies оп cloaking devices that appear to make a pillar 
of a vehicle transparent have boen published. Such studies 
disclose the use of metamaterials or the use of video cameras 
їп combination wit a display sereen to allow an occupant of. 
a vehicle to ostensibly “see” though the vehicle pillar, 2% 
thereby reducing blind spots їп the vehicle. However, meta 
materials and video technology use complicated material 
signs and equipment 

‘Accordingly, а need exists fr altemative devices that 
appear to make а pillar of a vehicle transparent. х 


SUMMARY 


In one embodiment, a cloaking device includes cloaking 
кейга (CR) boundary planes oriented non-plonar to each 
other and cach of the CR boundary planes has an outward 
iocing mirror surface and an inward facing opaque surface. 
The cloaking device includes a CR a lest partially bounded 
by the inward facing opaque surfaces of the CR boundary 
planes. The cloaking device includes half minors spaced 
"рап. from and generally parallel to the outward facing 
mirror surfaces such that a hall mirror spaced apart Trom 
and generally parallel to each outward facing mirror surface. 
An article positioned within the CR is not visible outside of 
he CR and light reflected from an object on one side of the 
cloaking device is radirected around the CR and the article 
positioned within the CR, and forms an image of the object 
n another side of the cloaking device. 

‘According to another embodiment, a cloaking device for 
cloaking an aniele ofa vehicle includes a closking assembly <0 
‘with ап object-side, an image-sde and at least two CR 
boundary planes positioned at least partially between the 
ехе and the image-side, The at least vo CR bound. 
ary planes are positioned nonplanar to each other and each 
of the atleast two CR boundary planes have an outward 
facing mirror surface and an inward facing opaque surface. 
A CR is bounded by the inward facing opaque surfaces ӨГ 
the at least Iwo CR boundary planes and а vehicle article 
positioned within the CR is not visible from outside the CR. 
“The cloaking assembly has at least two halt mirrors posi- 
tioned at kast partially between the objectside and the 
image-side. Each of the at least two half mirrors is spaced 
aparı from and generally parallel to one of the outward 
facing mirror surfaces such thata ha mirror is spaced apart 
from and generally parallel to each outward facing mirror 6s 
surface. Light from an object located on ће object-side of 
the cloaking assembly, and obseured by the vehicle article 


162 B2 


2 
positioned within the CR is redirected around the CR, and 
Torms an image of the object on the imageside of the 
cloaking assembly such that the vehicle article appears 
transparent to an observer looking in a direction towards the 
object. 

In embodiments, the cloaking assembly has four CR 
boundary planes and four half mirrors. The four CR bound- 
шу planes are oriented generally orthogonal ta cach other, 
the CR is bounded by the four CR boundary planes, and cach 
of the half mirrors are spaced apart and generally parallel to 
опе of the outward acing mirror surfaces such that a half 
mirror is spaced apart and generally parallel to each outward 
facing miror surface. Each of the half mirrors may he 
selected from a p-polarization half mirror or an s-polariza- 
tion half mirror. Light reflected from the object located on 
the objeet-side of the cloaking assembly passes through the 
cloaking assembly by reflecting off of a first outward facing 
mirror surface, a first half mirror oriented generally parallel 
to the first outward facing mirror surface, a second ball 
mirror oriented generally orthogonal to the first half mirror 
and a second outward facing mirror surface oriented genes 
ally parallel to the second half mirror, Light that passes 
through the cloaking assembly forms an image of the object 
оп the image-side ofthe cloaking assembly: 

їп embodiments, the cloaking device with the cloaking 
assembly has ап end surface oriented non-planar to а half 
miror. Light from an iem located adjacent to the end 
Surface passes though the cloaking assembly and forms an 
image of the iem on the image side of the cloaking 
assembly. 

These and additional features provided by the embod 
ments described herein will be more fully understood in 
view of the following detailed description in conjunction 
иһ the drawings 


BRIEF DESCRIPTION OF THE DRAWINGS 


The embodiments set forth in the drawings are illustrative 
and exemplary in nature and not intended to limit the subject 
matter defined by the claims. The following detailed descrip- 
"ion of the illustrative embodiments can be understood when 
ead in conjunction with the following drawings, where like 
Structure is indicated with like reference numerals and in 
‘which: 

FIG. 1 schematically depicts à top view of a cloaking 
device acconding о опе or mere embodiments described and 
Гай herein: 

FIG. 2 schematically depicts top isolated views of four 
cloaking device components of the cloaking device of FIG. 
1 according to one or more embodiments described and 
ай herein; 

FIG. 3 schematically depicts a top perspective view of the 
cloaking device of FIG. 1 with а first object on one side of 
the cloaking device and a second object within cloaking 
region (CR) of the cloaking device; 

FIG. 4 schematically depicts а side view of the cloaking 
device of FIG. 3 with the fint abject on one side of the 
Жак device and the second object within the CR of the 
cloaking devices 

FIG. 8 schematically depicts а top view of a cloaking 
device ассо о one or more embodiments described and 
виа herein; 

FIG. 6 schematically depicts a top perspective view ofthe 
leaking device of FIG. 8 with а first object on one side of 
the cloaking device and a second object and а third object 
within а CR of the cloaking device: 
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FIG. 7 schematically depicts side view of the cloaking 
дейсе of FIG. 6 with the fist abject on one side of the 
‘cloaking device and the second object and the third object 
‘within the CR of the cloaking device 

FIG. 8 schematically depicts а top isolated view of two 
cloaking. device components according to one or more 
embodiments described and illustrated herein: 

FIG. 9 schematically depicts à top view of a cloaking 
device with four leaking device components according to 
опе or more embodiments described and illustrated herein: 

FIG. 10 schematically depicts a side view of the cloaking 
device shown in FIG. 9 

FIG. 1 schematically depicts а top isolated view of two 
cloaking. device components according to one or more 
embodiments described and illustrated herein: 

FIG. 12 schematically depicts а ор view of a cloaking 
device with four cloaking device components according t 
fone or more embodiments describod and illustrated herein; 

TIG. 13 schematically depicts a side view of the cloaking 
device of FIG. 12; 

TIG. 14 schematically depicts a top isolated view of two 
cloaking device components according to one or more 
embodiments described and illustrated herein: 

FIG. IS schematically depicts a top view of Tour cloaking 
device components according to one or more embodiments 
described and illustrated herein; 

FIG. 16 schematically depicts a side view ofthe cloaking 
device of FIG. 15 

FIG. 17 schematically depicts а side view of a cloaking 
device cloaking an A-pillar of a vehicle according to one or 
more embodiments described and illustrated herein: 

FIG. 18 schematically depicts a top view ol а cloaking 
device according to опе or more embodiments described and 
шпне herein; and 

FIG. 19 schematically depicts a p view of a cloaking 
device with four cloaking device components according tà 
one or more embodiments described and illustrated herein. 


DETAILED DESCRIPTION 


A cloaking device is provided. The cloaking device may 
have an обес, an imagesside and a cloaking region 
(CR) boundary plane having an ouwanl facing mirror 
surface and an inward facing opaque surface. A CR is at least 
бау bounded by the inward facing opaque surface of the 
CR boundary plane and a half mirror is spaced apart from 
and generally parallel 10 the outward facing mirror surface. 
The half mirror may be a p-polarization half mirror oF an 
‘polarization half mirror. In embodiments, an article, e.g. an 
A ‘pillar of a vehicle, a B-pillar of a vehicle ога C-pillar of 
а Vehicle, is positioned within the CR and light from an 
object located on the objeciside of the cloaking device and 
obscured by the CR is redirected around the CR and the 
anice and forms the image of the object on the image-side 
of the cloaking device such that the article appear trans- 
parent. Various embodiments of cloaking devices and meth- 
ods for using the sume will be described in further detail 
herein with specific reference tothe appended drawings. 
FIG. 1 generally depicts one embodiment of a cloaking 
device. The cloaking device inches a cloaking region (CR) 
that iat least partially bounded by a least two CR boundary 
planes that are non-planar to each other Each of the two CR 
Boundary planes as an outward facing mirror surface and 
an inward facing opaque surface. Spaced apart fiom and 
oriented generally parallel to euch of the CR boundary 
planes is a half mirror (e.g. а polarizing half mirror) that 
allows p-polarizod light to pas through andl s-polarized light 
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10 be elected or, alternatively, allows sqolrze ight to 
pes throug and p polarized to Бе elected. Relening 
The coowinate заа inthe gu, portion oa met 
jst re bond dicis behind he CR in the ҮҮ direction 
(eared portions ofthe objet which are chere ot 
‘ise hgh бе CR) an portions of the target objet ме 
Inset outside or beyond he CR in tne Y ton Gone 
Pontos of the objec), Lit ys ig) fom tc ir] 
Fins of the target object аы inthe Ydrestonandare 
Ince on ist оман acing minor surface, The fst 
Card facing mirror surface efits the net gh по 
‘he obscures portions th tage objet in hc eX direction 
тоа ft hall mirror ht is spaced apart fom and oriented 
cry paralel wots fra onward acing mirror uc, 
One mode oï polarized ia (pie ig fom he 
igi cia fon e ni ated facing minor rice 
sce though ве d hio (oie пат in 
{he aX dition vile another mode of polarized ht 
е. polarized High) elected by th fit half mirror in 
the -Ү diction The polarized igh месе! in the -Y 
Sic bythe ft bl minor tft nt the Е 
[ыле Бу à second half minor. The plaid ight 
icd int the =X direction by b sco lf mime 
‘ete in the -Y direction by а second ouward Rein 
"ior suce at is spaced apart om and oriented eae 
Gy pn othe soc af minor, abcr king 
и к cloaking devi im Ше +Y diction will sce the 
‘ton ofthe polarizsd ligh by the second our Bing 
"ior кое polarized light crating fom Tit 
Tom obcued porns of he una objet il be ا‎ 
human ey feat on an ponte ofthe CR fo the 
арзан portions of the larget object, Abe, Ва eit 
Irom an acl positioned wiin the CR (e e cloaked 
fic) ie not rend though the inward facing opaque 
rco and isnot seen by the observer looking at the 
Clin dece inthe Y diction Tot iy the choking 
vice ests rit igh m е chseured portions 
ofthe шия objet around the CR such a the it om. 
the anget object appears to pass through te cloaked rice 
hing vilem hat ie aed aci i or 
Brot Light from fi vile pori of he amet objet 
{ves in di -Y diim and 15 incident onthe н hif 
minor. One mole «i ih incident i (eg, ершш! 
Tal) is electa in The 4% direction by ef half nor 
fal аваг mode of ihe incide ight (ei. polarized 
ih) t annie though e ist hal no and eon 
prr 
ized ight ihnen he Y direction reaches the second 
Poraka bebet aa te sco half mito 
An cbserterloking a he chükiag device inthe 
dition wil others а ight vein in 
the direcion, ie. polarized Ig originating Tom ight 
Irom visible prions of he urget object will be visible oa 
unn eye Бања o an opposite side of he chosing 
Covi om te visible pora tne objet Accord 
Stab. an inhi wil ec the etre umet eet, Bah 
stir oriom and vile portions, thal cel on he 
prosit sie oe CR (and us on he орроше side ot 
ketal giving the visual impression atthe cloaked 
рс узынша 

elc now io FIGS. 12, embotiments of a lsking 
device chua cloaking esiti 10 wi four CR bound 
ay planes 18 128, 138 148 The CR boundary planes TIS, 
124138 148 located adjacent 1o each ther are по 
fb cach ober in enbotimens, epposng CR hoanduy 
planes 118, 148 and 128, 138 may бе orenat pall o 
ech other and adjacent CR boundary planes 118. 128, 138, 
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148 may be oriented orthogonal to adjacent CR boundary 
planes, e.g. CR boundary plane 118 is oriented orthogonal to 
adjacent CR boundary planes 138, 128, CR boundary plane 
128 is oriented orthogonal to adjacent CR boundary planes 
118, 148, ас Fach of the four CR boundary planes bas an 
outward facing miror surface 118s, 1280, 138a, 1482, 
respectively, and an inwand facing opaque surface 1186, 
1280, 1385, 148b, respectively. The outward facing mirror 
surfaces 118a, 128a; 138a, 148a, cin be made from omni- 
directional photonic crystals or mirrors such that approxi- 
mately 100% (9-109) of light incident on the outward 
facing mirror surfaces i reflected from the outward facing 
mirror surfaces. Accordingly, the term "mirror surface” used 
herein refers wo a surface that reflects approximately 100% 
(4-106) of ай modes of Tight (eg. -polarized Tight and 
polarized light) incident on the mirror surface. In embod 
ments, the CR boundary planes 118, 128, 138, 148 form a 
CR 200 bound at least partly by the inward lacing opaque 
surfaces KIBA, 128, 1386, 1485. The four CR boundary 
planes 118, 128, 138 148, have a height “h” (FIG. 4) in the 
7. direction of the coordinate axes in the figures and light 
зедоа or transmitted within the CR 200 docs nol pass 
through the inward facing opaque surfaces 118, 128%, 
1385, 1485, Accordingly, an article (e.g. a cloaked article) 
located within the CH 200 js pot visible to an observer 
viewing the cloaking assembly 10 in the +¥ direction. 

ЭШ referring to FIGS. 1 and 2, spaced apart from and. 
oriented generally parallel (within +/-2°) w the four CR 
boundary planes 118, 128, 138 148, are half mirrors 118, 
125, 135, 145, respectively. The half mirrors 115, 128, 138, 
148 reflect a specilic mode of visible light Specifically, each 
ofthe half mirrors 18, 125, 135, 145 can be an s-polarizer 
half mirror or a p-polarizer half mirror. The half mirrors 115, 
125, 135, 145 can be in the form of a diffraction prating or 
thin film polarizer that reflects the s-mode of visible light 
and allows the p-mode of visible light to pass through (a 
p-polarization diffraction grating oe thin film), or in the 
alternative, reflects the pode of visible light and allows 
the mode of he visible light to pass through (an s-polar= 
ization diffraction grating or thin film). П should be appre- 
cited that the halt minors 115, 125 are both s-polarizer half 
mirrors or p-polarizer half mirrors and the hall mirrors 138, 
148 are both s-polarizer half mirrors or p-polarizer half 
mirrors, ie. the half mirrors 118, 125 may be s-polarizer 
Mirrors and the half mirrors 138, 148 may be p-polarizer half 
mirrors: the hall mirrors 115, 125 may be p-polarizer mirrors 
and the half mirrors 135, 145 may be s-polarizer half 
mirrors; or all of the half mirrors 115, 125, 135, 145 may be 
polarizer half minors or p-polarizer half mirrors. 

"The four CR boundary planes 118, 128. 138 148, and the 
corresponding half mirrors 115, 125, 135. 145, may be part 
of four cloaking assembly components 110, 120, 130, 140, 
respectively. Fach of cloaking assembly components 110, 
120, 130, 140 has an outward facing surface 112, 122, 132, 
142, respectively, an inward facing surface 114, 124, 134, 
144, respectively: an outer end surface 116, 126, 136, 146, 
respectively, and an inner side surface defined by Ве inward 
Facing opaque surface Th, 1286, 138, 1485, respectively. 
“The ourward facing surfaces 112, 132 form an object-side 
102 ofthe cloaking device and the outwant facing surfaces 
122, 142 form ап image-side 104 of the cloaking device. 
One or more optical les 125a, 1255 may be positioned on 
or adjacent to the outward facing surface 122 and one or 
more optical files 1454, 1485 may be positioned on or 
adjacent to the ouward facing surface 142. The optical ier 
1254 is positioned to the right (+X direction) of the half- 
mirror 125, the optical filier 1255 is positioned o the left 
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(CX direction) of the halfamirror 125, the optical filter 145a 
Js positioned t the llt (-X direction) of the Бато 145, 
and the optical filter 148 is positioned to the right (+X 
direction) of the half-mirror 148, The one or more optical 
filters 1280, 1280, 1450, 1455 may be quarter-wave plates 
that conver linearly polarized light into circularly polarized 
Tight, ог їп the alternative, the one or more optical filers 
125a, 125}, 1480, 1485 may be a quarter-wave plate and a 
linear polarizer that conver linearly polarized light of one 
mode, e.g., smode or pamode, ino circularly polarized 
Tigh, and den convert the circularly polarized Tight into a 
diferent linearly polarized mode, cg. p-mode or заново, 
spectively 

The CR boundary planes 118, 138 are oriented at an angle 
0, relative tothe outward facing surfaces 112, 132, respec- 
tively, and he CR boundary planes 128, 148 are oriented at 
an angle, relative to the outward facing surfaces 122, 142, 
respectively In embodiments, the angle O, is equal to the 
angle B. In other embodiments, the angle б, is not equal to 
the angle f. The half mirrors 115, 138 are oriented at an 
angle 8, relative to the outward facing surfaces 112. 132, 
respectively. and the half mirrors 125, 145 are oriented at an 
angle B relative а the outward facing surlaces 122, 142, 
respectively: In embodiments, the angle 0, is equal to the 
angle В, ln other embodiments, the angle 6 is not equal t0 
the angle In embodiments, the angle 0, is equal to the 
angle 0, amd the angle D, is equal to the angle [у For 
example, 0, and 0, can be generally equal to 45° (7-6), 
and f, and B can be generally equal to 45° (4-10). 

"The four cloaking assembly components 110, 120. 130, 
140 are transparent to inciden light (boh polarized and 
unpolarized) except for the half mirrors 115, 128. 138, 145, 
{he outward facing mirror surfaces 118a, 128a, 1380, 148a, 
the inward facing opaque surfaces HRD, 1285 1385, 1486, 
and optionally the oter end surfaces 116, 126, 136. 146. The 
Tour cloaking assembly components 110, 120, 130, 140 can 
be made from any suitable transparent material, for example 
at transparent glass ога transparent pase. In the alternative, 
the four cloaking assembly components 10, 120, 130, 140 
can be а structure. e.g а frame, that holds the four CR 
boundary planes 118, 128, 138, 148. and the four half 
mirrors 115, 125, 135, 145 În a desired orientation relative 
то each other with air or another gas present between the four 
CR boundary planes 118, 128, 138, 148, and the four half 
mirrors 115, 125, 135, 145. The frame may be a plurality of 
transparent glass or transparent plastic panes that hold the 
four CR boundary planes 118, 128, 138, 148, and the four 
half mirrors 115, 128. 138, 145 in a desired orientation 
telative to each other with air or another gas present between 
the four CR boundary planes 118, 128. 138, 148, and the 
four half mirrors HS, 125, 135, 145. In embodiments, 
transparent glass or transparent plastic panes form the out 
warl facing surfaces 112, 122, 132, 142, inward facing 
Surfaces 14, 124, 134, 144, and outer end surfaces 116, 126, 
136. 146, and hold the four CR boundary planes 18, 128, 
138, 148, and the four half mirrors 115, 125, 135, 145 in a 
desired orientation relative to cach other with air or another 
is present between the four CR boundary planes 118, 128, 
138; 148, ond the four half mirrors 18, 125,135, 145. 

The outer end surfaces 116, 126, 136, 146 may be 
transparent, have an absorber layer disposed thereon or be a 
halfamiror In embodiments, the outer end surfaces 116, 
126, 136, 146 are transparent. In other embodiments, the 
outer end surfaces 116, 126, 136, 146 have an absorber layer 
disposed thereon that sbsorbs incident ight from within the 
four cooking assembly components 110, 120, 130, 140, 
‘aoe Irom outside the Tour cloaking assembly components 
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110, 120, 130, 140. The absorber layer may be made from 
any suitable material hat absorbs approximately 90% (+= 
1076) of incident light, illastratively including dark colored 
surfaces made of glass, polymers, metals, ceramics, com- 
posites, ete. In other embodiments, the outer end surfaces 
M16, 126, 136, 146 are half-mirrors such tht one mode oF 
incident light is reflected (eg. s-polarized light or p-polar- 
ized ight) and another mode of incident light is transmitted 
through the bal mirror (eg p-polarized light or s-polarized 
Tight, respectively). In other embodiments, one or more of 
the outer end surfaces 116, 126, 136, 146 is transparent and 
onc or moze of the outer end surfaces 116, 126, 136, 146 hor 
an absorber layer disposed thereon. In other embodiments, 
one or more outer end surfaces 116, 126, 136, 146 is 
Transparent and one or more of the outer end surfaces 116, 
126, 136 146 is a half mirror ln other embodiments, one or 
more of the outer end surfaces 116, 126, 136, 146 has an 
absorber layer disposed thereon and one or more ofthe outer 
end surfaces 116, 126, 136, 146 is a hall mirror, In other 
embodiments, one or more of the outer end surfaces 16, 
126, 136, 146 is transparent, one oF more of he outer end 
surfaces 116, 126, 136, 146 has an absorber layer disposed 
thereon, and one or more of the outer end surfaces 116, 126, 
136, 146 is a half mie 

‘While FIGS. 1-2 illustrate four cloaking assembly com- 
ponents 110,120, 130, 140. it should be appreciated that the 
four CR boundary planes 118, 128, 138, 148, and the four 
half mirrors 15, 125, 135, 148 can be contained within any 
‘number of cloaking assembly components, For example, in 
embodiments, the cloaking assembly components 110 and 
120 may be a single cloaking assembly component with no 
inward facing surface 14, 124, between the outward facing 
surfaces 112, 122, and the cloaking assembly components 
130 and 140 may Бе а single cloaking assembly component 
‘with no inward facing surface 134, 144, between the out 
wand facing surfaces 132, 142. In other embodiments, the 
Cloaking assembly components 110 and 130 may be a single 
‘cloaking assembly component and the two cloaking assem- 
bly components 120 and 140 can be a single cloaking 
assembly component. In other embodiments, three of the 
four cloaking assembly components 110, 120, 130, 140 may 
bea single cloaking assembly component assembled with a 
remaining one of the cloaking assembly components 110, 
120, 130, 140. For example, the three cloaking assembly 
components 110, 120, 130 may be a single cloaking assem- 
Му component assembled with the remaining cloaking 
assembly component 140. In other embodiments, the four 
‘cloaking assembly components 110, 120, 130, 140 may be 
а single cloaking assembly component 

‘Sil refering to FIGS. 1-2, light ‘lo’ is reflected fom an 
ога ‘O° (eg. а target objet) locata on the objoct-side 
102 of the cloaking device travels in the ~Y direction, and 
is incident on and transmitted through the outward facing 
surfaces 112,132. The light lo reflected from the obscured 
portions of the object "О? located direetly behind the CR in 
the +¥ direction is reflected by the outward facing mirror 
surfaces 118a. 138a in the eX and -X directions, respec 
tively. The light lo reflected in the 4X and -X directions is 
incident on the half mirrors 118, 135 respectively. As illus. 
шей in FIG. 1, te half mirrors 115, 138 are p-polarization 
half mirrors that reflect the smode (1s) of the light lo and 
allow the pode (р) of the light lo to pass through. The 
‘polarized ight Is reflected from the half mirrors 115, 138 
inthe -Y direction is incident on the halî mirrors 125, 145, 
respectively. The half mirrors 128, 145 ae also p-polariza- 
tion mirrors that reflect the s-polarized light Is traveling in 
the -Y direction into the -X and 4X directions, respectively. 
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The s-polarizod light В reflected in the -X and «X directions 
js incident on the outward facing mirror surfaces 1282, 
148a, respectively, and the outward facing mirror surfaces 
128a, 148a reflect the incident s-polarized light I into the 
-Y direction. The s-poarized light reflected into the -Y 
direction bythe outward facing mirror surfaces 1284, 14%, 
‘forms an image of he obscured portion of the target obj 
located directly above the CR 200 in the +Y direction that is 
visible to an observer viewing the image-side 104 of the 
cloaking assembly 10. In embodiments, the optical filter 
1256, the optical filer 1485, or both optical filers 1286, 
1486 may be positioned on ог adjacent о the outward facing 
surfaces 122, 142, respectively, as described above, and may 
convert the s-polarized ight reflected into the -Y direction 
by the outward facing miror surfaces 128a, 148a, into 
circularly polarized light or polarized light For example, 
the optical ilter 125b the optical filter 148, or both optical 
filters 1256, 1484 may be quarter wave plates that convert 
the s-polarized Tight reflected into the -Y direction by the 
outward facing mirror surfaces 128a, 148a ino circularly 
polarized ligit (not shown) before forming the image of the 
obscured portion of the target object "O' located directly 
above the CR 200 in the +Y direction. In the altemative, the 
optical fiter 125, the optical iler 1455, or both optical 
"trs 125b, 1455 may be а quarter-wave plate and a linear 
polarizer that convents the polarized light reflected into the 
Су direction by the outward facing mirror surfaces 128a, 
148a into circularly polarized light (not shown) and then 
converts the circularly polarized light into p-polarized light 
before forming the image of the obscured portion of the 
target object "O" located directly above the CR 200 in the +Y 
direction 

Light lo reflected from the visible portions of the target 
object “O not located directly behind the CR in the +Y 
‘direction is incident on and transmitted through the ourward 
facing surfaces 112, 132. The transmitted light oi incident 
on be p-polarization half mirrors 115, 135. The half mirrors 
TIS, 138 reflect the s-mode is of the incident light Jo in the 
УХ and -X directions, respectively, and transmit the p-mode 
Jp ofthe incident light Io in the ¥ direction. The p-polarized 
ight Ip transmitted through the half mirrors 15, 138 will be 
incidem on and be vansmited through the p-polarization 
half mirrors 125, 145, respectively, in the -Y direction. The 
p-polarized light Ip transmitted in the ~Y direction by the 
half mirrors 125, 145 forms an image of the visible portions 
‘ofthe target object O not located disce behind the CR 200 
Sn the +Y direction that is visible to an observer viewing the 
cloaking assembly in the +Y direction. In embodiments, the 
optical filter 128, the optical filter 145a; or both optical 
"tors 125a, 145a may be positioned on or adjacent to the 
outward facing surfaces 122 142, respectively, as described 
above, in order to convert the p-polarized light into cic 
Jarly polarized light of polarized light. For example, the 
optical filter 128a, the optical filter 145a or both optical 
filters 125a, a may be quarter wave plates that convert 
the p-polarized ight tensed into the Y direction by the 
hall mirrors 128, 148 into circularly polarized light (not 
shown) before forming the image of the visible portions of 
the target object "O" not located behind above the CR 200 in 
the +Y direction. In the altemative, the optical fiter 1282, 
the optical fiter 148a, ог both optical filters 128, 1452 may 
be a quarter-wave plate and a linear polarizer Бы convert 
the p-polarized light reflected ino he -Y direction by the 
outward facing mirror surfaces 128a, 148a into circularly 
polarized light (oot shown) and then convert the circularly 
Polarized light into -polarized light before forming the 
image of the visible portions of the target object “O° aot 
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located directly above the CR 200 in the +Y direction. 
Accordingly an image T ofthe entire target object “O (bol 
‘the obscure portion and the visible portions) is visible to the 
observer viewing the imoge-side 104 of the cloaking assem- 
bly 10. While half mirrors 115, 125, 138, 148 are described 
herein as polarization half mirrors, should be appreci- 
sted that half mirrors 1S, 125, 138, 148 can be solaria 
tion half mirrors and the reflected and transmitted portions 
of the reflected light lo discussed above will be reversed. 
However, the human eye cannot distinguish between s-po- 
Tara Tight, p-polarized light or circularly polarized light 
and the image Т of the entire object "О" will be visible to 
the human eye when an observer is viewing the image-side 
104 of he cloaking assembly 10. Also, it should be appre- 
ciated that the one or more of optical filers 1254, 128, 
1450, 145b may be positioned on or adjacent to outward 
facing surfaces 122, 142 as described above such that only 
p-polarized light forms the image "Г, only s-polarized light 
Torms the image only circularly polarized light forms the 
image Г, only p-polarid light and circularly polarized 
Hight form the image "T or only s-polarizad light and 
circularly polarized light form the image T. Such manipu- 
Tation af the polarized light reflected into the -Y direction by 
the outward facing mirror surfaces 128a; 1284 and бе 
polarized Tight transmitted inthe -Y direction by the half 
mirrors 128, 145 may assist an observer wearing polarized 
Sunglasses in viewing the image-side 104 of the cloaking 
assembly 10. Particularly, the one or more optical fiers 
125, 125, 148, 1456 ensure that polarized sunglasses that 
block polarized light or s-polarized Tight do not prevent an 
observer wearing such polarized sunglasses from seeing the 
entire target object "O" when viewing the image-skle 104 of 
the cloaking assembly 10. 

Referring now to FIGS. 1-4, a top perspective view and a 
side view of a cloaking device ассо to embodiments (as 
discussed with respect о FIGS. 1-2) are shown in FIGS. 34, 
respectively. Specifically, FIG. 3 is top perspective view of 
am апке in the orm of û column "С within the CR 200 of 
the cloaking assembly 10 and an automobile -A Jocated 
behind the column C oa the objeetside 102 of the cloaking 
assembly 10 in the +Y direction, The column C has а height 
dimension in the Z direction (increasing height in tbe -Z 
direction) greater than the height h of the cloaking device. 
FIG. 4 is a side view from the +Y direction of the cloaking 
assembly 10 shown in FIG. 3 and shows the portion of the 
column C that is within the CR 200 is not visible and the 
awomobile A located behind the column C in the +Y 
direction is Visible па observer viewing the cloaking 
assembly 10 in the +Y direction. Accordingly, the column С 
positioned within the CR 200 is not visible to an observer 
Viewing the image-sie 104 of the cloaking assembly 10 and 
fan image of the entire automobile (both the obscured 
portion and the visible potions) is visible to the observer 
Viewing the image-side 104. Akhough column C in FIGS. 
3-4 is separate from the CR boundary planes 118, 128, 138, 
148, ic column C is а separate object from the cloaking 
device 10, it should be appreciated that column C muy be 
Siructurally рап of the cloaking device 10 and have an outer 
Surface that provides or is equivalent 1o the CR boundary 
planes ИВ. 128. 138, 148 with outward faciag minor 
Surfaces 18а, 128a, 1380, 1484, respectively. 

Referring now to FIGS. 1-5, FIG. S shows embodiments 
of a cloaking assembly 12 with an enlarged CR 2. 
Particularly, the cloaking assembly components 110, 120 
130, 140 are angel such that the cloaking assembly 
components 110, 130 are spaced apart in the Y direction 
from the cloaking assembly components 120, 140, and а 
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distance “is between the inward facing surfaces 114, 124, 
cad between the inward facing surfaces 134, 144. The area 
ofthe CR 200 in the X-Y plane is increased by the width w" 
times the distance d (wl). The volume of the CR 200 is 
increased by the width w times the distance d times the 
height h (FIG. 4) of the CR 200 (wxdxn). While FIG. 5 
ilustres four cloaking assembly components 110, 120, 
130, 140, it should be appreciated that the four CR boundary 
planes 118,128,138, 148 and the four half mirrors 115,128, 
135, 145 can be contained within any number of cloaking 
assembly components. For example, in embodiments the 
cloaking assembly components 110 and 130 may be a single 
cloaking assembly component and the two cloaking assem- 
bly components 120 and 140 сап be a single cloaking 
assembly component, 

As shown in the FIGS. light lo is reflected from the target 
object O, travels in the -Y direction and is incident on and 
transmitted through the outward facing surfaces 112, 132. 
Tight o reflected from the obscured portions of the object 
located directly behind the CR im he +Y direction is 
reflected by the outward facing mirror surfaces 1184, 1382 
n the +X and -X direction, respectively. The reflected light 
oin the +X and =X directions is incident on the half mirrors 
115, 135 respectively. The half mirrors 118, 138 are p 
Jarization half mirrors and reflect the s-mode is of the light 
{and transmit he pamode Ip of the ight o The -polarized 
light Is reflected by the half mirrors 115, 138 in the -Y 
direction is incident on the half mirrors 128, 145, respec- 
tively. The half mirrors 125, 148 are also p-polarization 
mirrors that reflect he s-polarized Tight ls traveling in the -Y 
direction ino the -X and +X directions, respectively. The 
‘polarized light ls traveling inthe -X and +X directions is 
incident on the outward acing mirror surfaces 128a, 1482, 
respectively and the outward facing mirror surfaces 128a, 
аво reflect the incident s-polarized in the = 
direction. The s-polarized light reflected in the -Y direction 
by the outward facing mirror surfaces 1282, 18a, forms an 
image of the obscured portion of the object located behind 
the CR 200 in the «Y direction that is visible to an observer 
viewing the image-side 104 of the cloaking assembly 12. 
Light fo reflected fm the visible portions of the target 
object O not locate behind the CR 200 in the +Y direction 
js incident on and transmitted through the outward facing 
surfaces 112, 132. The transmitted Hight o is incident on the 
p-polarzation half minors 115. 138, and the half mirrors 
TIS, 138 reflect the s-mode is of the incident light lo in the 
+X and -X directions, respectively, and transmit the pode 
Jp ofthe incident light lo ia the -Y direction. The p-polarized 
Tight Ip transmitted through the half mirrors 115, 138 in the 
-Ү direction is incident on and transmitted through the 
p-polarization half mirrors 125, 145, respectively, in the -Y 
direction. The p-polarized light Ip transmitted in the -Y 
‘direction through the half mirrors 125, 145, forms an image 
of the visible portions of the target object О not located 
behind the CR 200 in the +Y direction that is visible 10 an 
observer viewing the image side 104 of the cloaking assem- 
bly 12. Acconlingly, an image [of the entire target object O 
(both the obscured portion and the visible portions) is visible 
to an observer viewing the image-side 104 of the cloaking 
assembly 12. Н should be appreciated that half mirrors 115, 
125, 135, 145, cun be s-polarization half mirrors and the 
reflected and transmitted portions of the reflected light lo 
discussed above will be reversed. Also, it should be appre- 
ciated that the one or more of optical fiers 125a, 1255, 
148a, 148) may be included. However, the human eye 
cannot distinguish between -polarized light, p-polarized 
Tight circularly polarized light and the image 1 of the 
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entire object О will be visible to an observer viewing the 
image-side 104 of the cloaking assembly 12. 

Referring now to FIGS. 1-7, a top perspective view and a 
side view ofa cloaking device according to embodiments (as 
discussed with respect to FIG. 5) are shown in FIGS. 6-7, 
respectively. Specifically, FIG. 6 i a top perspective view of 
а Tirst article în be form of a column CI. and a second 
article in the form ofa column "C2" within the CR 200 of the 
cloaking assembly 12 and the avtomobile A осше behind 
the columns C1, C2 on the object-side 102 of the cloaking 
assembly 12 in the +Y direction. The column CI has a fint 
height dimension in the Z direction and the column C2 has 
а second height dimension that is greater (in the -Z direc- 
оп) than the fist height dimension of column CI. The first 
height dimension of column C1 and the second height 
dimension of column C2 are both greater than the height В 
of he cloaking assembly 12. FIG. 7 is а side view fom the 
У direction of the cloaking assembly 12 shown in FIG. 6 
and shows the image-sde 104, Portions of column CI and 
column C2 within the CR 200 are not visible and automobile 
A located behind column СІ and column C2 ia the +Y 
direction is visible to an observer viewing the image-side 
104 of the cloaking assembly 12. Although columns C1, C2 
in FIGS. 6-7 are separate from the CR boundary planes 118, 
128,138, 148. Lo columns CI, C2 are separate objects fom. 
the cloaking device 12, it should be appreciated that columns 
C1, C2 may be stuctrally part of the cloaking device 12 
and have an outer surface that provides or is equivalent to 
the CR boundary planes ИВ, 128, 138, 148 with ourward 
facing mirror surfaces 118а, 1284, 138a, 148a, respectively 

Referring to FIG. 8, embodiments of a cloaking device 
that can display additional images in conjunction with the 
images depicted in FIGS, 1, 4, 5 and 7 are shown, Particu. 

иу, FIG. 8 shows an em in the form of the number Т. 
Gem 1) andan itm in the form of the number 2" (йет 2) 
located adjacent to the outer end surfaces 126, 146, respec- 
tively, in the 4X, -X directions, respectively. Light lo 
reflected from item 1 and item 2 is inciden on and trans- 
mined through the outer end surfaces 126, 146 in the -X, +X 
directions, respectively. The light fo transmitted through the 
outer end surfaces 126, 146 is incident on the half mirrors 
125, 145, respectively. The half mirrors 125, 148 (p-polar- 
ization half mirrors) transmit the p-mode Ip of the light lo in 
the -X, eX directions, respectively, and reflect the -mode is 
of the light lo into the -Y direction. The transmitted p-po- 
айо light р in the =X, eX directions is incident on the 
outward lacing mirror surfaces 128a, 148a, respectively. 
"The outward facing mirror surfaces 1282, 148a, reflect the 
incident p. polarized light Ip imo the -Y direction. The 
‘polarize light 1s reflected by the half mirror 125 in the -Y 
direction forms a reversed °1° image on the right hand side 
of be outward facing surface 122 and the s-polarized light 
Is reflected by the half mirror 145 in the -Y direction forms 
a reversed 27 image оп the left hand side of the outer facing 
Surface 142. The p-polarized light Ip reflected hy the ou 
‘ward facing mirror surface 128a into the ~Y direction forms 
a reversed “I” image on the left hand side of the outward 
facing surface 122 and the polarized Tight Ip reflected by 
the outward facing mirror surface 148a into the -Y direction 
forms a reversed 2" image оп the right hand side of the outer 
facing surface 142. It should be appreciated that the display 
of additional images as depicted in FIG. 8 in conjunction 
‘with images as depicted in FIGS. 1, 4, 5 and 7 сап be used 
as part of a heads-up display, a waming system (signal) that 
an object is located on the object side ofthe cloaking device, 


n 
Referring 0 FIGS. 140, embodiments of а cloaking 
Joking assembly 14 having items in the form 
“adjacent to the outer end surfaces 126, 
116,136, respectively are shown in FIG. 9. FIG. 10 is 
aside view ofthe cloaking assembly 14 illustrated in FIG, 
9 with reversed images of item 1 and item 2, in conjunction 
‘with the image of the automobile A, visible оп the image- 
side 104 of the cloaking assembly 14. It should be appre- 
cited that items 1, 2, 3, 4 depicted in FIGS, 9-10 are shown 
Tor illustrative purposes only, ie. the items 1, 2 in FIG. 9 
could be oriented in the Y-Z plane in order lo provide 
reversed images of items 1, 2 on the image side 104 (X- 
plane) in FIG. 10. И should also be appreciated that reversed 
» 3 and item 4 can be formed or provided on 
side 102 of the cloaking assembly 14 in a similar 
з of iem land item 2 are 


Tormod on the image-side 104 
Referring to FIGS. 1-8 and 11, embodiments of a cloaking 


device tat can selectively display images in conjunction 
‘with the images depicted in FIGS. 1, 4, 8 and 7 are shown. 
Particularly. FIG. 11 shows an item in the fom of the 
number and an item in the form ofthe number 2* located 
adjacent o the outer end surfaces 126, 146, respectively, in 
the +X, =X directions, respectively. Light lo from item 1 is 
inciden on an s-polarizer 150, The polarizer 180 allows 
the s-mode is of he incident light lo to pass through in the 
-X direction, The s-polarized light В is incident on and 
reflected by the polarization half mirror 125 into the Y 
direction and no ht is transmitted through or beyond the 
p-polarization half mirror 128 in the -X direction. Accord 
"ng. a reversed image of item 1 is formed only on the right 
hand side of the outward facing surface 122. The light lo 
rom item 2 is transmitted through the outer end surface 146 
їп the 4X direction and is incident on the polarization half 
mirror 148, The polarization half mirror 145 transmits the 
р-де Ip of the inciden light lo in the «X direction and 
fleets the s-mode is ol the inciden light lo ia the -Y 
direction. The p-polarized ligt Ip in the +X direction is 
incident on the outward facing mirror surface 1480. The 
outer facing mirror surface M&a reflects the incident р-ро- 
ийлей light Ip in the -Y direction. The «polarized light Is 
reflected by the half mirror 145 in the ¥ direction forms а 
reversed item 2 image on the left hand side of the outer 
facing surface 142. The p-polarized light Ip reflected by the 
omer facing miror surface 148a into the -Y direction 
provides а reversed item 2 image on the right hand side of 
the outer facing surface 142 

Referring 10 FIGS. 1-8 and 11-13, embodiments of a 
‘cloaking device with a cloaking assembly 16 having items in 
the form of and 2" adjacent to the outer end surfaces 126, 
146, respectively, and the s-polarizer 180 adjacent the outer 
end surface 126, are shown in FIG. 12. FIG. 13 is aside view 
of be cloaking assembly 16 illustrated in FIG. 12 with the 
reversed image ot item 1 visible on the right hand side ofthe 
omer facing surface 122 of the cloaking assembly compo- 
nent 120 and the reversed image of item 2 visible on the left 
hand side and righi hand side of the outward facing surface 
142 of the cloaking assembly components 140 shown in 
conjunction with the image of the automobile А. Tt should be 
appreciated that tems 1, 2 depicted in FIG. 12 are shown for 
illustrative purposes only, i.e. the items 1, 2 in FIG. 12 could 
be oriented in the Y- plane in order to provide the reversed 
images of items 1, 2 on the imagesside (104) (X-Z plane) 
shown in FIG. 13. 

Referring 10 FIGS. 1-8 and 14, another embodiment of a 
cloaking device that сап selectively display additional 
mages in conjunction with the images depicted in FIGS. 1, 
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4,5 and 7 is shown, Particularly, FIG. 14 shows an tem in 
the form of the number "I" and an item in the form of the 
‘number “2 located adjacent to the outer end surfaces 126, 
146, respectively, in the +X, -X directions, respectively, 

Light fo reflected from the tem 1 is incident on a p polarizer 
182 which allows p-polarized light Ip to pass through in the 
-Х direction. The ppolarized light Ip is incident on the 
polarization half mirror 125. The inciden p-polarized 
Fah Ip in the -X direction is transmitted. through the 
p-polarization half mirror 125 in the ~X direction and there 
is no polarized Tight is to be reflected by the p-polarization 
half mirror 125 in the -Y direction. The p-polarized light I 

transmitted through the p-polrizaton half miror 125 is 
incident on the ourward facing mirror surface 1284 and the 
outward facing mirror 128a reflects the p-polarized light Ip 
into the -Ү direction. According: a reversed image of item 
1 is formed only on the left hand side of the outward facing 
surface 122. The light lo reflected from item 2 is transmitted 
"rough the outer end surface 146 in the +X direction and is 
incident on the polarization half mirror 148, The polar 
ization half miror 145 tmnsmits the panode Ip of the 
incident ght Io in the +X directions and reflects the s-mode 
1 of the incident light o into the -Y direction. The p-po- 

rized Tight 1р in the 4X is incident on the outer facing 
mirror surface 148a. The outer facing mirror surface 148a 
reflect the incident polarized light Ip into the -Y direc. 

tion. The polarized light ls reflected by the half miror 145 
in the -V direction forms a reversed 2 on the left hand side 
of the outer acing surface 142 and the p-polarized Tight Ip 
топола by the outer facing mirror surface 148a in the -Y 
direction forms a reversed 2 image on the right hand side of 
the outer facing surface 142. 

Referring to FIGS. 18 and 14-16, embodiments of a 
cloaking device with cloaking assembly 18 having items 1 
and items 2 adjacent io the outer end surfaces 126, 146, 
‘respectively, and the p-polarizer 152 adjacent to the outer 
end surface 126, are shown in FIG. 15, FIG. 16 is a side view 
of the cloaking assembly 18 illustrated in FIG. 18 with the 
Single reversed image of item 1 visible on the left hand side 
fof the outer facing surface 122 ofthe cloaking assembly 
component 120 and the reversed image of tm 2 visible on 
the felt hand side and right hand side ofthe outward facing 
surface 142 of the cloaking assembly components 140 in 
conjunction with the image of the automobile А. Tt should be 
appreciated that items 1.2 depicted in FIG. 18 are shown for 
illustrative purposes only, ie. the items 1, 2 in FIG. 15 could 
be oriented in the Y plane in order to provide the reverse 
images of items 1, 2 on the image-side 104 (X-Z plane) 
shown in FIG. 16. 

Referring to FIGS. 1, 2, 5, 8-17, embodiments of an 
Aillarofa vehicle being cloaked by a cloaking device are 
Shawn. Partly, FC: 17 shows a cloaking device 19 
cloaking a portion ofan A-pillar P of a vehicle V. A portion 
‘ofthe pillar P is positioned within a CR 200 (not shown) 
of the cloaking device 19 and a portion of the A-pilar P 
‘extends beyond the cloaking device and is covered with trim. 
T. Шыгмед outside of the vehicle V is з target object О 
the form of pedestrian. A portion of the pedestrian О is 
visible through a side window ofthe vehicle V and a portion 
‘ofthe pedestrian is visible “through?” he A-pillar P cloaked 
by the cloaking device 19. The cloaking device 19 redirects 
ight reflected from the pedestrian O around the A-pillar P 
positioned within the CR 200 of the cloaking device 19 and 
Torms an image T of the pedestrian O on an image-side 104 
ofthe cloaking device 19 that is visible to an occupant of the 
vehicle V looking towards the pedestrian O. Accordingly, 
Tight from the pedestrian O appears to pass through the 
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A pillar P and а blind spot typically created by the A-pillar 
Pis not present. In embodiments, the A-pillar P itself serves 
as the CR 200, Le. the A-pillar P has an outer surface with 
fone or more outer facing mirror surfaces that assist in 
redirecting light from the pedestrian) around the A-pillar P. 
should be appreciated that cloaking of the A-pillar P with 
the cloaking device 19 and removing the blind spot pro- 

duced by the A-pillar Р is performed without the usc of 
metamaterials, video images, cameras, sophisticated elec- 

Referring 10 FIGS. 18-19, alternative embodiments of 
cloaking devices are shown. Specifically, FIG. 18 shows a 
cloaking device 20 with a circular CR 202 having an outer 
mirror surface 204 with half mirrors 206, 208 around the 
Outer mirror surface 204 having а circular shape. In embodi- 
ments, the CR 202 is provided by an object to be cloaked 
itself, еа an А рік that has an outer mirror surface 204. 
The cloaking device shown in FIG. 18 can increase the field 
of view for an observer viewing the cloaking device 20 in 
the +Y direction, FIG, 19 shows a cloaking device 30 with 
a circular CR 302 having an outer mirror surface 304 with 
half mirrors 306, 308 and optical components 310,312 such 
as lenses In embodiments, the CR 302 is provided by an 
object tobe cloaked itself, e, an A-pillar, that has an outer 
mirror surface 304. The cloaking device shown in FIG. 19 
allows for an extemal view ftom an object located behind 
the CR 302 (+Y direction) to be manipulated to increase a 
id of view or to normalize a distorted image. 

The cloaking devices described herein may be used to 
cloak vehicle articles such as a vehicle A-pillar, and remove 
а “blind spot” caused by the vehicle article. It will be 
understood that the term “blind spot” as used herein refers 
To an area around the vehicle that cannot be directly 
‘observed by а driver while operating the vehicle. The terms 
“object,” “article” and "em" may interchangeably refer 1o 
а visual objet or image (2D or 3D) that reflects light or 
transmits light and the team “light from” may refer to “light 
reflected from” or “light tansmitted from” The terms 
“generally,” “approximately,” and "about" may be utilized 
herein to represent the inherent degree of uncertainty that 
may be attabuted to any quantitative comparison, value, 
measurement. or other representation, These terms are also 
utilized berein to represent the degree by which а quantita- 
tive representation may vary from a stated reference without 
resulting in a change in the basie funcion of tbe subject 

While particular embodiments have been illustrated and 
described herein, it should be understood that various other 
changes and modifications may be made without departing 
fiom the эрий and scope of the claimed subject matter 
Moreover, although various aspects of the claimed subject 
matter have been described herein, such aspects need not be 
Мей in combination. It is therefore intended that the 
appended claims cover all such changes and modifications 
thi are within the scope of the claimed subject matter. 

What is claimed i 

1. A cloaking device comprising: 

an object-side and an imape-side; 

a cloaking region (CR) boundary plane having an outward 
cing mimor surface and an inward facing opaque 
эшке; 

a CR at least partially bounded by the inward facing 
opaque surface of the CR boundary plane 

a half mirror spaced арап from and generally parallel to 
the outward facing mirror surface 

Wherein ight from an object located on the object side of 
the cloaking device and obscured by the CR is radi- 
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rected around the CR to form an image ofthe object on 
"bo image-side of the cloaking device such that the light 
fom the object appears to pass through the CR. 
2. The cloaking device of clim 1, wherein the half mirror 
is Selected from a p-polarization half mirror and an s-polar- 
ization half mirror, 
э. The cloaking device of claim 1, further comprising an 
article positioned within the CR, wherein the light from the 
object located оп the objeer-side of the cloaking device and 
obscured by the CR js redirected around the CR and the 
"aile to fom the image ofthe object on the image-side of 
е cloaking device such that Ше article appears transparent. 
4. The cloaking device of claim 3, wherein the article is 
a vehicle pillar. 
5. The cloaking device of claim 1, further comprising: 
at least two CR boundary planes positioned non-planar to 
‘ach other, each of the at least two CR boundary planes 
"having an outward facing mirror surface and an inward 
facing opaque surface, the CR at least partially 
bounded by the inward facing opaque surfaces ofthe at 
least two CR boundary planes: 
sast one quarter-wave plate positioned on or adjacent 
1o the image side: and 

at least two half mirrors spaced apart fom and generally 
parallel to the outward Tacing mirror surfaces, respec- 
tively: such tha a half mirror of the at least bwo half 
mirrors is spaced apart from and generally parallel to 
‘ach ofthe outward facing mirror surfaces; 

wherein the Tight from the object laste on the object- 
side of the cloaking device and obscured by the CR is 
redirected around the CR by the at least two outward 
facing mirror surfaces and the atleast wo half mirrors, 
and the image of the object is formed on the image-side 
of the cloaking device such that the light from the 
рс located on the оброс а: of the cloaking device 
appears to pass through the CR 

6. The cloaking device of claim 5, wherein the at least two 
(CR boundary planes are positioned orthogonal to each other. 

7. The cloaking device of claim 6, wherein the light from 
the object on the objectside of the cloaking device is 
reflected by a first outward facing mirror surface, a first half 
mirror positioned parallel to the first outward facing mirror 
surface, second half mirror positioned orthogonal to the 
first half miror, а second outward facing mirror surface 
positioned parallel to the second half mirror, and wansmitted 
{trough the at least one quarter-wave plate before forming 
the image of the object on (he image-side of the cloaking 
device. 

3. The cloaking device of elim 7, further comprising a 
vehicle article positioned within the CR, wherein the light 
Trom the object located an the object-side of the cloaking 
device and obscured by the CR is redirected around the CR 
and the vehicle article to form the image of the object on the 
image:side of the cloaking device and the vehicle article 
appears transparent, 

9. The cloaking device of claim 8, further comprising an 
end side, wherein light from an item positioned adjacent to 
the end side forms an image of the item on the image-side 
of the cloaking device. 

10. A cloaking device fr cloaking an article of a vehicle 
comprising 

'a cloaking assembly comprising 

‘an objec-side and an лаве 
at least two cloaking region (CR) boundary planes 
located at least partially between the object-sde and 
the image-sid, the at least two CR boundary planes 
positioned non-planar to each other and eoch of the 
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at leat two CR boundary planes having an outward 
cing mirror surface and an vari facing opaque 
sree 

a CR bounded by the inward facing opaque surfaces of 
the at еги two CR boundary planes 

at least two alf mirrors located at least paria 
between the objoctside and the image-side, each of 
the at least two half mirrors spaced apart fom and 
generally parallel to one ofthe outward cing mirror 
forces 

at least one quarter-wave plste positioned on or adja- 
cent to e image side, 

and 

э vehicle aricle positioned within the CR; 

wherein light rom an objet located on the objectside of 

‘the cloaking assembly and obscured by the CR is 

redirected around the CR and forms an image ofthe 

object оп the image side of the cloaking assembly such 

hat the vehicle article appears to be transparent 

11 The cloaking device of claim 10, wherein the vehicle 
article is a vehicle А-а. 

12. The cloaking device of claim 10, wherein the light 
fiom the object В reflected by a first outward facing mirror 
surfaco, a first half mirror oriented generally parallel to the 
fit outward facing miror surfaces a second half mirror 
oriented generally orthogonal to the first half mirar and a 
Second outward Icing mirror surface oriented generally 
Parallel vo the second half minor and transmitted through the 
И least one quarter-wave plate before forming the image on 
the inge side ofthe cloaking assembly 

13. The cloaking device of chim 12, further comprising 
an end ste, wherein light from an item Jocated adjacent 
то the end surface passes through the cloaking assembly and 
forma an image ofthe йот on е image side ofthe cloaking 
assembly 

14. The cloaking device of chim 13, wherein а p-mode or 
а mode of he ihr from the tem is reflected from the 
Second half mirror before forming the image of the tem on 
the image-side of the cloaking assembly. 

15. The cloaking device of claim 13, wherein a p-mode or 
an s-mode of the ghn from he iem is transmitted through 
the second half mirror and reflected by the second outward 
acing minor surface before forming the image of the item 
оп the image side of the cloaking assembly 

16. A cloaking device comprising: 

four cloaking maion (CR) boundary planes positioned 

‘on-planar to cach other, each ofthe four CR boundary 
planes having an outward facing minor surface and an 
Inward facing opaque surface! 

a CR bound by the inward facing opaque surfaces ofthe 

four CR boundary planes; 

ав article locate а least partially within the CR; 

four half mirrors spaced apart from and generally parallel 

"о the outward cing mirror surfaces, respectively, 
such that a half mirror of the four al mirrors i spaced 
part fom and generally parallel to each ofthe outward 
facing mirror surfaces: 

wherein light from an object on an abjctside of the 

"losing device is redirected around the CR and 
appears as an image on an image side of the cloaking 
device and is visible to an observer viewing the image- 
Side of the cloaking device, and wherein the article 
‘within the CR is not visible to the observer viewing the 
image side of the cloaking device sch at the article 
within the CR appears transparent 10 the observer 
Viewing the inageside of the cloaking device 
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17, The cloaking device of claim 16, wherein the light 
from the object is reflected by a first of the outward facing 
mirror surfaces, a first of the outward facing mirror surfaces, 
a first of the four hall mirrors oriented generally parallel 19 
the Печ outward facing mirror surface. а second half mirror 
oriented generally orthogonal to the first half mirror and a 
second outward Taciag mirror surface oriented generally 
parallel to the second half mirror before forming the image 
On the imape-side ofthe cloaking device. 

18, The cloaking device of claim 17, wherein the article 
в a vehicle Ape 

19. The cloaking device of claim 18, further comprising 
an end side, wherein light from an item located adjacent to 
the end side is reflected by at least one of the second half 
mirror and the second outward facing mirror surface and 
forms an image ofthe item on the image-side of the cloaking 
device 

20. The cloaking device of claim 19, wherein the image 
of the item is selectively formed on the imaeside of the 
cloaking device. 
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ABSTRACT 


A cloaking device includes cloaking region boundary planes 
‘oriented non-planar to each other, exch of the cloaking 
region boundary planes having an outward facing miror 
Surface and an inward facing opaque surface. The cloaking 
device includes a cloaking region bounded at least partially 
by the inward facing opaque surfaces of the cloaking region 
boundary lanes Half mirrors are spaced apart and generally 
parallel o the outward facing mirror surfaces such that a alf 
mirror is spaced apart and generally parallel o each outward 
facing mirror surface- Light fom an object on an objcet-side 
ofthe cloaking device is directed around an article within the 
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RELATED APPLICATION, 


10001) This application claims the benefit of US. Provi- 
sional Patent Application Ser. No. 62291,920 filed Feb. 5, 
2016, the entirety of which is incompomted herein by refer. 


TECHNICAL FIELD 


10002] The present specification generally relates to appo- 
тац and methods for making an object appear teansparent 
and, more specifically, to cloaking devices for pillars of 
Vehicles and methods for making pillars of vehicles appear 
transparent. 


BACKGROUND 


ties оп cloaking devices that appear to make a 
pillar of а vehicle transparent have been published. Such 
Studies disclose the use of metamaterials ог the use of video 
cameras in combination with a display sereen to allow an 
occupant of a vehicle to ostensibly "sos" though the vehicle 
pillar thereby reducing blind spots in the vehicle. However 

metamaterials and video technology vse complicated mate 
rial designs and equipment 

10004) Accordingly, а need exists for sltemative devices 
that appear to make а pillar of a vehicle transparent. 


SUMMARY 


19008] In one embodiment, а cloaking device includes 
Cloaking region (CR) boundary planes oriented non-planar 
to cach other and cach of the CR boundary planes has an 
outward facing mirror surface and an inward facing opaque 
Surface. The cloaking device includes a CR at least partially 
bounded by the inward facing opaque surfaces of the CR 
boundary planes. The cloaking device includes half mirrors 
spaced apart and generally parallel to the outward facing 
mirror surfaces such that half mirror is spaced apart and 
generally parallel о each outward facing mirror surface, An 
article positioned within the CR is not visible outside of the 
CR and light reflected from an object оп one side of the 
cloaking device is redirected around the CR and the article 
positioned within the CR, and forms an image of the object 
Оп another side of the cloaking device. 

[0006] According te another embodiment, a cloaking 
device for cloaking an article of a vehicle includes а cloak- 

ing assembly with ап cbjectside, an image-side and atleast 
wo CR boundary planes positioned at least partially 
beween the objecteside and the image-side. The at least wo 
CR boundary planes are positioned non-planar to eachother 
and cach of the atleast two CR boundary planes have an 
outward facing mirror surface and an inward facing opaque 
surface. A CR is bounded by the inward facing opaque 
surfaces of the at lost wo CR boundary planes and a 
Vehicle article positioned within the CR is not visible from 
outside the CR. The cloaking assembly has at least two half 
mirrors positioned at least partially between the object-side 
and the image-side. Each of the at least wo half mirrors are 
Spaced apart and generally parallel to one of the outward 
facing mirror surfaces such that a half mirror is spaced apart 
and generally parallel to each outward facing mirror surface: 

Light from an object located) on the objectside of the 
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cloaking assembly, and obscured by the vehicle article 
positioned within the CR is redirected around the CR, and 
forms an image of the object on the imageside of the 
cloaking assembly such that the vehicle article appears 
transparent to an observer looking in a direction towards the 
object. 

1007] In embodiments, the cloaking assembly has four 
CR boundary planes and four half mirrors- The four CR 
boundary planes are oriented generally orthogonal to cach 
other, the CR is bounded by the four CR boundary planes, 
and sach of the half mirrors are spaced apart and generally 
parallel to one of the outward facing mirror surfaces such 
"hat a half mirror is spaced арап and generally parallel to 
cach outward facing mirror surface. Fach of the half mirrors 
may be selected from a p-polarization half mirror or an 
‘polarization half mirror. Light reflected from the object 
Псой on the objectside of the cloaking assembly passes 
through the cloaking assembly by reflecting oll ol a fint 
outward facing mirror surface, a first half mirror oriented 
generally parallel 1o the frst onward facing mirror suce, 
а second half mirror oriented generally orthogonal to the 
"is half mirror and a second outward facing mirror surface 
oriented generally parallel to the second half mirror. Light 
that passes through the cloaking assembly forms an image of 
the object on the image side of the cloaking assembly. 
[0008] In embodiments, the cloaking device with the 
‘cloaking assembly has an end surface oriented non-planar to 
ıa half mirror. Light from an item located adjacent t the end 
Surface passes through the cloaking assembly and forms an 
image of the iem on the image side of the cloaking 
assembly: 

[0009] These and additional features provided by the 
embodiments described herein will be more fully understood 
in view of the following detailed description in conjunction 
with the drawings 


BRIEF DESCRIPTION OF THE DRAWINGS 


[0010] The embodiments set forth in the drawings are 
JIlustrative and exemplary in satur and not intended to init 
the subject matter defined by the claims. The following 
detailed description of the illustrative embodiments can be 
understood when read in conjunction with the following 
drawings, where like тост is indicated with like refer- 
ence numerals and in which: 

[ооп] FIG. 1 schematically depicts a top view of a 
cloaking device according to one or more embodiments 
described and illustrated herein: 

[0012] FIG. 2 schematically depicts top isolated views of 
Tour cloaking device components of the cloaking device of 
FIG. 1 acconting to one or more embodiments described and 
illustrated herein: 

10013] FIG. 3 schematically depicts atop perspective view 
of the cloaking device of FIG. 1 with a fist object on one 
Side of the cloaking device and a second object within a 
cloaking region (CR) of the cloaking device: 

[0014] FIG. 4 schematically depicts а side view of the 
cloaking device of FIG. 3 with the first object on one side of 
the cloaking device and the second object within the CR of 
the cloaking device; 

10915] FIG. 5 schematically depicts a top view of a 
cloaking device according to one or more embodiments 
described and illustrated herein; 

10016) FIG. 6 schematically depicts a top perspective view 
of the cloaking device of FIG. 8 with a fist object оп one 
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side ofthe cloaking device and а second object and а third 
object within a CK of the cloaking device; 

0017] FIG. 7 schematically depicts а side view of the 
cloaking device of FIG. 6 with the fist object оп one side of 
the cloaking device and the second object and the third 
object within the CR of the cloaking device 

19018] FIG. 8 schematically depicts a top isolated view of 
{wo cloaking device components according o one or more 
embodiments described and illustrated herein; 

[0019] FIG. 9 schematically depicts а top view of a 
cloaking device with four cloaking device components 
‘according o one or more embodiments described and illus- 
мей herein: 

[0020] TIG. 10 schematically depicts a side view of the 
cloaking device shown in FIG. 9 

T0021] TIG. 11 schematically depicts а top isolated view 
of wo cloaking device components according to one or 
more embodiments described and illustrated herein: 

10022] FIG. 12 schematically depicts a top view of a 
cloaking device with four cloaking device components 
according to one or more embodiments described and illus- 
rated herein: 

10023] TIG. 13 schematically depicts a side view of the 
cloaking device of FIG. 12: 

10024] TIG. 14 schematically depicts а top isolated view 
of wa cloaking device components according to one or 
more embodiments described and illustrated herein: 
[0025] FIG. 15 schematically depicts а top view of four 
cloaking device components according to one or more 
embodiments described and illustrated етер 

[0026] TIG, 16 schematically depicts а side view of the 
cloaking device of FIG. 18 

10027] FIG. 17 schematically depicts a side view of a 
cloaking device cloaking an A-pillar of a vehicle according 
{o one or more embodiments described and illustrated 
herein: 

19028] FIG, 18 schematically depicts а top view of a 
cloaking device according te one or more embodiments 
described and illustrated herein: and 

10029] FIG. 19 schematically depicts a top view of a 
cloaking device with four cloaking device components 
aeconding to one or more embodiments described and illus. 
шей herein. 


DETAILED DESCRIPTION 


10030] А cloaking device is provided. The cloaking device 
тау have an objectside, an image-ide and a cloaking 
region (CR) boundary plane having an outward facing 
mirror surface and an inward facing opaque surface. A CR 
is at lest partially bounded by the inward facing opaque 
surface of the CR Boundary plane and a half mirror is spaced 
ороп and generally parallel to the outward facing mirror 
surface. The half mirror may be a p-polarization half mirror 
Огап s-polarization half mirror. In embodiments, an article, 
eg an Араг of a vehicle, a Вораг of a vehicle or a 
pillar of a vehicle, is positioned Within the CR and light 
fiom an object located on the objectside of the cloaking 
device and obscured by the CR is redirected around the CR 
and the article and forms the image of the object on the 
imageside of the cloaking device such thatthe article 
appears transparent. Various embodiments of cloaking 
devices and methods for using the same will be described in 
further detail herein with specific reference to the appended 
diving 
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10031) FIG. 1 generally depicts one embodiment of a 
cloaking device. The cloaking device includes a cloaking 
region (CR) that i t Jeast partially bounded by at least to 
CR boundary planes that are non-planar to cach other. Each 
ofthe two CR boundary planes Ваз an outward facing miror 
surface and an inward facing opaque surface, Spaced apart 
fn oriented generally parallel 10 each of the CR boundary 
planes is half mirror (e.g, a polarizing half mirror) that 
allows p-polarized light to pass through and s-polarized light 
to be reflected or, alternatively, allows s-polarized light to 
pass through and p-polarized light w be reflected Referring 
to the coordinate system in the figure, portions of a бире 
‘object are located directly behind the CR in the +Y direction 
(obscured portions of the object which are otherwise not 
visible through the CR) and portions of the target object are 
ocatsd outside or beyond the CR in the +Y direction (visible 
portions of he object), Light rays (light) from the obscured 
portions ofthe target object travel in the Y direction and are 
Incident on a first outward facing mirror surface. The first 
outward facing mirror surface reflects the incident light from 
the obscured portions of the target object in the +X direction 
to a fit ball mirror that is spaced apart and oriented 
generally parallel to the fist outwand facing mirror surface. 
One mode of polarized light (e g., p-polarized light) rom the 
Tight reflected from the first outward facing mirror surface 
passes through the first half mirror (continues traveling in 
the +X direction), while another mode of polarized light 
eg polarized light) is elected by the first half mirror in 
the -Y direction. The polarized light reflected in the -Y 
direction by the frst half mirror is reflected into the -X 
direction by a second half mirror. The polarized light 
reflected into the -X direction by the second half mirror is 
reflected in the -Y direction by a second outward facing 
mirror surface that is spaced apart and oriented generally 
parallel to the second half mirror An observer looking al he 
Cloaking device in the +Y direction will see the reflection of 
"be polarized Tight by the second outward facing mirror 
surface, ie. polarized light originating from light from 
ош! portions of the target object will e visible 1o a 
human eye located on an opposite side ofthe CR from the 
obscured portions of the target objet. Also, light reflected 
fom an article positioned within the CR (Le. the cloaked 
nicl) is not transminied through the inward facing opaque 
Surfaces and is nol soen by the observer looking м the 
cloaking device in the «Y direction, That is, the cloaking 
device effectively redirects light fom the obscured portions 
of the target object around the CR such that the light from 
the target object appears to poss through the cloaked article 
giving the visual impression that the cloaked article is 

present. Light from the visible portions of the target object 
travel in the -Y direction and are incident оп the first half 
mirror. One mode of the incident light (e. s-polarized 
Бам) is reflected in the 4X direction by the first half mirror 
and another mode of the incident light (eg. p-polarized 
Tight) is transmitted ой the first half mirror and con- 
tinves traveling in the -Y direction. The transmitted polar. 
ized light traveling in the -Y direction reaches the second 
half mirror and is transmitted through the second halî mirror. 
An observer looking at the cloaking device in the +Y 
‘direction will soe the transmitted polarized light traveling in 
the -Y direction, ie. polarized light originating from light 
from visible portions of the target object will be visible to. 
human eye located on an opposite side of the cloaking 
device trom the visible portions of the target object. Accord- 
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ingly, an individual will sec the entire target object, both 
‘obscured portions and visible portions, thats located on the 
‘opposite side of the CR (and thus on the opposite side of a 
cloaked article) giving the visual impression that the cloaked 
aniele i transparent 
[0032] Referring now to FIGS. 1-2, embodiments of a 
cloaking device include a cloaking assembly 10 with four 
CR boundary planes 118, 128, 138, 148. The CR boundary 
planes 118, 128, 138, 148 located adjacent to each other are 
Rom-planar to cach other, In embodiments, opposing CR 
boundary planes 118, 148 and 128, 138 may be oriented 
parallel io cach other and adjacent CR boundary planes 118, 
128, 138, 148 may be oriented orthogonal 1o adjacent CR 
boundary planes, eg. CR boundary plane 118 is oriented 
orthogonal 10 adjacent CR boundary planes 138, 128, CR 
boundary plane 128 is oriented orthogonal to adjacent CR 
boundary planes 118, 148, cc. Each of the four CR bound- 
ary planes have an outward facing mirror surface 1182, 
1286, 138a, 148a, respectively, and an inward facing opaque 
surface 18%, 1280, 138b, 148A, respectively. The outward 
focing mirror surfaces 184, 128a, 138a, 148, can be made 
from omnidirectional photonic crystal or mirrors such that 
approximately 100% (4/-10%) of light incident on the 
outward facing mirror surfaces is reflected from the outward 
facing mimo surfaces. Accordingly, the term "mirror su 
foec" used herein refers to а surface that reflects approxi 
mately 100% (7-105) of all modes of light (ez «polar 
ized light and p-polarized light) incident on the minor 
surface. In embodiments, the CR boundary planes 118, 128, 
138, 148 form a CR 200 bound at least partly by the inward 
facing opaque surfaces 118, 1285 138, 1485. The four CR 
boundary planes 118, 128, 138 148, bave a height “h (FIG. 
4) in the Z direction of the coordinate axes in the figures and 
light reflected or шарип! within the CR 200 does not 
poss through the inward facing opaque surfaces 118, 1285. 
1385, 1485. Aecorlingls, an article (e.g. a cloaked article) 
located within the CR 200 is not visible 10 an observer 
viewing the cloaking assembly 10 in the +Y direction 
[0033] Still referring to FIGS. 1 and 2, spaced apart and 
oriented generally parallel (within #229710 each of the four 
CR boundary planes 118, 128, 138 148, аге half mirrors 115, 
125, 135, 145, respectively. The hall-mimors 115, 125, 138, 
148 reflect a specifie mode of visible igh, Specifically, each 
ofthe half mors 115, 125, 135, 145, can be ans polarizer 
half minor or a p-polarizer half mirror The half mirrors 115, 
125,138, 145 can be in the form ofa наи grating ot 
thin fim polarizer that reflects the s-mode of visible light 
and allows the p-mode of visible light to pass through (a 
P-polaization dation gating or thin film), or in the 
alternative, reflects the p-mode of visible light and allows 
the mode of the visible light to pass through (an s-pola- 
‘zation diffraction grating o thin film). It should be appre- 
ciated that te half mirrors 115, 125 are both s-polarizer half 
mirrors or p-polarizer half mirrors and th half mirrors 1 
145 are both spolarizer half mirrors or p-polarizer 
mirrors, ke. the half mirrors 115, 125 may be «polarizer 
mirrors and the half mirrors 138, 148 may be p-polarizer half 
mirrors; the half mirrors 115, 125 may be p-polarizer mirrors 
d be half minors 138, 148 may be vpolrizer half 
mirrors; or all of the half mirrors 115, 128, 138, 145 may be 
‘polarizer half mirrors or p-polarizer halî mirrors. 
[0034] The four CR boundary planes 118, 128, 138 148, 
and the comesponding half mirrors 115, 128, 135, 145, may 
be part of four cloaking assembly components 110, 120, 130, 
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140, respectively. Each cloaking assembly component 110, 
120, 130, 140, as an outward facing surface 112, 122, 132, 
142, respectively, an inward facing surface 114, 124, 134, 
144, respectively, an outer end surface 106, 126, 136, 146, 
respectively. and an inner side surface defined Бу the inward 
acing opaque surface 118, 1285, 1985, 148, respectively: 
The outward facing surfaces 112, 132 form an objctside 
102 of the cloaking device and the outward facing surfaces 
122, 142 form an image-side 104 of the cloaking device. 
One oF more optical filers 128, 125b may be positioned on 
ог adjacent o the outward facing surface 122 and one or 
"more optical fiers 145a, 1485 may be positioned on or 
adjacent to Ше outward facing surface 142. The optical filter 
125a is positioned to the right (+X direction) of the half- 
mirror 125, the optical filter 125h is positioned to the left 
CX direction) of the halfmirror 125, the optical fiter 1450 
s positioned to the eft (=X direction) ofthe al mior 145, 
and the optical filter 148 is positioned to the right (+X 
direction) of the half-mirror 145. The one or more optical 
filters 1250, 1285, 145a, 148b, may be quarter-wave plates 
that conven inealy polarized light into cireularly polarized 
Tight, or in he alternative, the one or more optical filers 
125a, 1285, 1450, 1454, may be a quarter-wave plate and a 
linear polarizer that convent linearly polarized light of one 
mode, eg., mode or p-mode, ino circularly polarized 
"igit and hen convert the circularly polarized Tight into a 
ferent linearly polarized mode, e. p-mode or sam 
respectively. 

10038] The CR boundary planes 118, 138, are or 
an angle Ө, relative o the outward facing surfaces 
respectively. and the CR boundary planes 128, 148 are 
oriented at am angle f, relative to the ошман facing 
Surfaces 122, 142, respectively. In embodiments, he angle 
6, is equal to the ange, In other embodiments, the angle 
0, is not equal tothe angle f. The half minors 115, 135, are 
oriented at an angle 0, relative to the outward facing 
surfaces 112, 132, respectively. and the half mirrors 125, 145 
ме oriented at ай angle û, relative to the outward facing 
surfaces 122, 142, respectively. In embodiments, the angle 
6, is equal to the angle B». In other embodiments, the angle 
Ө; is not equal to the angle .. In embodiments, the angle 0, 
is equal to the angle 0, andthe angle В, is equal to the angle 
B. For example, Ө, and Ө, can be generally equal to 45° 
(61-17) and B, and B can Бе generally equal to 45° (s I). 
10036] The four cloaking assembly components 10, 120, 
130, 140, are transparent to incident Tight (both polarized 
and unpolarized) except for the half mirrors 115, 125, 135, 
145, the outward facing mirror surfaces Пи, 1282, 1382, 
148a, the inward facing opaque surfaces ПВБ, 1286, 1386, 
1486, ad optionally the outer end surfaces 116, 126, 136, 
146. The four cloaking assembly components 110, 120, 130, 
140, can be made from any suitable transparent material, for 
example а transparent glass or a transparent plastic. In the 
alkemative, the four cloaking assembly components 110, 
120,130, 140, can be a structure, e.g frame that holds the 
four CR boundary planes 118, 128, 138, 148, and the four 
half mirrors 115, 125, IM, 145 in а desired orientation 
relative to cach ober with air or another gas present between 
the four CR boundary planes 118, 128, 138, 148, and the 
Four half mirrors 115, 125, 135, 148. The frame may be a 
plurality of transparent glass or transparent plastic panes that 
hold the four CR boundary planes M8, 128, 138, 148, and 
the four half mirrors HS, 125, 138, 145 in a desired 
orientation relative o cach other with air or another pas 
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present between the four CR boundary planes 118, 128, 138, 
Тав and the four half mimos MS. 125, 138, 148. In 
embodiments, transparent glass or transparent plastic panes 
form the outward facing surfaces 112,122,132, 142, inward 
focing surfaces 114, 124, 134, 144, and ower end пися 
116, 126, 136, 146, and hold the four CR boundary planes 
її, 128, 138. 148, and the four half mirrors М8, 125, 135, 
145 in a desired orientation relative to each other with air or 


another gas present between the four CR boundary planes 
її, 128, 138 148, and the four half mirrors 115, 128, 135, 
148, 

1907] The outer end surfaces 116,126,136, 146, may be 


"ronsparent, have an absorber layer disposed there or be а 
Быт In embodiments, the outer end surfaces 116, 
126, 136, 146, are transparent, In other embodiments, бе 
‘outer end surfaces 116, 126, 136, 146 have an absorber layer 
disposed thereon that absorbs incident light from within the 
four cloaking assembly components 110, 120, 130, 140, 
andor from outside the four cloaking assembly components 
110, 120, 130, 140. The absorber layer may be made from 
аву suitable material that absorbs approximately 90% (6С. 
179) incident ight ity mig dark ood 
surfaces made of glass, polymers, metals, ceramics, com- 
posites, etc. In other embodiments the ouier end surfaces 
M16, 126, 136, 146, are halfmierors such that one mode of 
incident light is reflected (e.g, polarized light or p-polar- 
ized light) and another mode of incident ight is transmitted 
{throug the bill mirror (eg. p-polaried light or s-poarized 
Баһ, respectively). In other embodiments, one ог more of 
the outer end surfaces 116, 126, 136, 146, s wansparent and 
oncor more ofthe outer end surfaces 116, 126, 136, 146, has 
an absorber layer disposed етеп. In other embodiments, 
One or more outer end surfaces 116, 126, 136, 146, is 
transparent and one or more of he outer ond surfaces 116, 
126,136, 146, is a half mirror. In other embodiments, one or 
more of е cuter end surfaces 116, 126, 136, 146, has an 
absorber layer disposed thereon and one or more of the outer 
end surfaces 116, 126, 136, 146, в а ball mirror. In other 
embodiments, one or more ofthe outer end surfaces 116, 
126, 136, 146, is transparent, one or more of the outer end 
surfaces 116,126, 136. 146, has an absorber layer disposed 
thereon, and one or more of the outer end surfaces 116, 126, 
136, 146, is all mirror. 


10038) While FIGS. 12 illustrate four closing assembly 
components 110, 120, 30, 140, it should be appreciated that 
the four CR boundary planes 18, 128, 138, 148, and the 
four half mirrors 115, 125, 138, 148 can be contained within 
any number of leaking assembly components. For example, 
in embodiments, the cloaking assembly components 110 and 
120 may be a single cloaking assembly component with no 
inward facing suffice 114, 124, between the outward facing 
surfaces 112, 122, and the cloaking assembly components 
130 and 140 may be a single cloaking assembly component 
with no inward acing surface 134, 144, between the ou- 
war facing surfaces 132, 142. In other embodiments, the 
cloaking assembly components 110 and 130 may be a single 
cloaking assembly component and the two cloaking assem- 
biy components 120 amd 140 сап be a single cloaking 
assembly component. In other embodiments, three of the 
Tour cloaking sembly components 110, 120,130, 140 may 
be a single cloaking assembly component assembled with a 
remaining one of the cloaking assembly components 110, 
120, 130, 140. For example, the three cloaking assembly 
components 110, 10, 130 may be a single cloaking assem- 
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bly component assembled with the remaining cloaking 
assembly component 140. In other embodiments, the four 
cloaking assembly components 110, 120, 130, 140 may be 
a single cloaking assembly component. 


IBS]. S refering to FIGS. 1-2, light ois reflected 
fiom an object О (eg. a target objet) located on the 
lectside 102 of the cloaking device, tmvels inthe -Y 
direction, and is incident on and trite (oval he 
outward feing surfaces 112, 132 The light lo reflected Irom 
the obscured portions of the objet "located directly 
Behind he CR inthe +Y diction reflected by the oad 
fing mirror surfaces HBa, 138a în the 4X ond -X direc- 

‘ions, respectively The ight o reflected in the +X and -X 
directions i incident on the hall mirrors 115, 138 respec 

Sively. As illustrated in FIG. 1, the half mior 15, 138 are 
polarization half mirrors that rect the smode Os) of he 
Jit fo and allow the pode (Ip) of the ight lo to pase 
through. The краш ght s reflected trom the half 
mirrors 118, 138 in the -Y direction В inciden onthe half 
nor 125, 145, respectively: The hal mirrors 125, 145 are 
ko epolariain mirrors that reflect the pied light ls 
атата in the У direction into the -X and +X directions, 
respectively The plied light ls reflected in in the -X. 
and 9X directions i incident on the outward facing miror. 
ийке 128a, 148a, respectively, andthe oumard facing 
ior surfaces 128a; 1484 гейе the incen -polarized 
fight о the -Y direction. The polarized light reflected 
into the =Y direction by the outward facing mirror surfaces 
128a, 148a, forms an image of the obscured portion of the 
target object located directly shove the CR 200 in the eY 
direction thal is visible to an observer viewing he image 

Side 104 ofthe cloaking assembly 10. In embodiments, the 
Optical filter 1256, the opie ler 1486 or both oplical 
fers 126, 148 may be positioned оп or adjacent to the 
uar facing surfaces 122, 142, respectively 

above, and may conver the polarize; ih eit into 
the -Y direction by ths outward facing mirror surfaces 1o, 
14б, into circularly polarized ight or p-polarized light. For 
example, he optical filer 1260 the opt ier 145, or 
Sat optica fiters 1250. 1480 may be quarter wave plates 
that conver the s-polarized light reflected imb the -Ү 
direction by the outward facing mirror surfaces 1280, 1482 
to circularly polarized ight (pot shown) before forming 
the image of the obscured portion of the target object “O° 
ated directly above the CR 200 in the +Y direction. Inthe 
обоев the optical Бег 125b, the optical fiter 1480 ог 
бо opal filters 1285, 148 may be a quarter-wave pte 
эд near polarizer that converts the Тора light 
подано Ше -Y direction by the outward facing mirror 
Зай 128a. йа їшо cil polarized light (aot 
Shown) and then convers the cirenlariy polarized light into 
polarized light before forming tbe image of Ве obscured 
Partion of the target object O^ cied directly above the CR 
Bt in he +Y direction, 

{0040} Light lo reflected irom the visible portions of the 
target object "O" ot located directly behind ihe CR inthe +Y 
direction is incident on and transmitted through the outward 
facing surfaces 12, 132. The transmitted light o incident 
‘on the pipolarizarion hal! mirrors 15, 135. The half mirrors 
TIS, 13 reflect the mode is оГ the inciden Tight Io in the 
ЭХ and -X directions, respectively, and transmit the mode. 
їр ofthe incident Tight lo ia the -Y direction. The parl 
Hah transmitted through the half mirrors П8, 145 wil be 
incident on and be trait! through the p-polarization 
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half mirrors 128, 148, respectively: in the ¥ direction. The 
p-polarized light Ip transmitted in the -Y direction by the 
half mirrors 125, 145 forms an image of the visible portions 
ofthe target object О no located directly behind the CR 200 
in the +Y direction that is visible to an observer viewing the 
cloaking assembly in the +Y direction. In embodiments, the 
optical filter 1250, the optical fiter 145a, or both optical 
filers 125a, 145a тау be positioned on or adjacent 1o the 
‘outward facing surfaces 122, 142, respectively, as described 
above, in onder to conver the p-polarized light into cireu- 
larly polarized light of s-polarized light For example, the 
optical fiter 128a, the optical filter 145a or both optical 
lors 1250, 145a may be quarter wave plates lot convert 
the p polarized light transmitted inno the -Y direction by the 
half mirrors 128, 148 into circularly polarized light (ast 
shown) before forming the image of the visible portions of 
{he target object "O" not located behind above the CR 200 in 
the +Y direction. In te altematve, the optical filer 125a, 
the optical fiter 148a, or both optical fiters 125a, 145a may 
be а quarter-wave plate and a linear polarizer that convert 
the p-polarized Tight reflected into the -Y direction hy the 
outward facing mirror surfaces 128a, 148a into circularly 
polarized light (not shown) and then convert the circularly 
polarized light into s-polaized light before forming the 
image of the visible portions of the target object “O° not 
located directly above the CR 200 in the +Y direction: 
Accordingly an image “T af the entire target object "O" (bth 
‘the obscured portion and the visible portions) is visible to the 
observer viewing the imoge-side 104 of the cloaking assem- 
bly 10. While half mirrors 115, 125, 138, 145 are described 
herein as polarization half mirrors, it should he appreci 
жей that half mirrors 115, 125, 135, ЫЗ can be s-polariza- 
fion halt mirrors and the reflected and transmitted portions 
of the reflected light lo discussed above will be reversed. 
However, the human eye canaot distinguish between зро. 
Terza Tight, p-polarized light or circularly polarized light 
and the image Г of the entire object "O will be visible to 
the human eye when an observer is viewing the image-side 
104 of he cloaking assembly 10. Also, И should be appre- 
ciated that the one or more of optical fiters 1280, 1255, 
145a, 1454 may be positioned on or adjacent о outward 


image T only polarized light 
forms the image I, only circularly polarized light forms the 
image ^T, only p-polaized light and circularly polarized 
Tight form the image T or only s-polrized light and 
circularly polarized light form the image T Such manipu- 
Tation of the polarized light reflected ио the Y direction by 
the outward facing mirror surfaces 1280, 1284 and the 
polarized light transmitted inthe -Y direction by the half 
mirrors 128, 145 may assist an observer wearing polarized 
Sunglasses in viewing the image-side 104 of the cloaking 
assembly 10. Particularly, the one or more optical filers 
1254, 125, 145a, 145b ensure that polarized sunglasses that 
block polarized light or -polarized light до not prevent an 
observer wearing sich polarized sunglasses from seeing the 
entire target object О when viewing the image-sde 104 of 
the соате assembly 10. 

[0041] Referring now to FIGS, 1-4, a top perspective view 
and a side view of a cloaking device acconding to embodi 

ments (as discussed with respect to FIGS. 1-2) are shown in 
FIGS. 3-4, respectively. Specifically, FIG. 3 is a top per 
spective view of an article in the form of a column C" within 
the CR 200 of the cloaking assembly 10 and an automobile 
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^A located behind the column C on the object-side 102 of 
she cloaking assembly 10 in the +Y direction. The column C 
has a height dimension in the Z direction (increasing height 
in the -/ direction) greater than the height h of the cloaking 
device. FIG. 4 is a side view from the 4Y direction of the 
cloaking assembly 10 shown in FIG. 3 and shows the portion 
‘ofthe column C that is within the CR 200 is not visible and 
{he automobile A ested behind the column C in the +Y 
direction is visible lo an observer viewing the cloaking 
assembly 10 in the +Y direction, Accordingly, the column C 

positioned within the CR 200 is nor visible to an observer 
Viewing the image-side 104 of the cloaking ssembly 10 ава 
fan image of the entire automobile A (both the obscured 
portion and the visible portions) is visible to the observer 
Viewing the imageside 104. Although column C in FIGS, 

34 separate fom the CR boundary planes 118, 128, 138, 
148, ie, column C is a separate objet from the cloaking 
sevice 10, it should be appreciated that columa C may be 
structurally рап of the cloaking device 10 and have an outer 
Surface that provides or is equivalent to the CR boundary 
planes ИВ, 128, 138, 148 with outward facing minor 
Surfaces Ha, 128a, 138, 148a, respectively: 

[0042] Referring now to FIGS. 1-8, FIG. shows embodi- 

ments of a cloaking assembly 12 with an enlarged CR 200. 
Particularly, the cloaking assembly components 110, 120, 
130, 140 are arranged such that the cloaking assembly 
components 110, 130 are spaced apart in the Y direction 
Trom the cloaking assembly components 120, 140, and а 
distance “dis between the inward facing surfaces 114, 124, 
and between the inward facing surfaces 134, 144. The area 
ofthe CR 200 in the X-Y plane is increased by the width w" 
times the distance d (w x d). The volume of the CR 200 is 
increased by the width w times the distance dimes the 
height h (FIG. 4) of the CR 200 (w x d x h). While FIG. 5 
illustrates four cloaking assembly components 110, 120, 
130, 140, it should be appreciated that the four CR boundary 
planes 118, 128,138,148 and the four half mirrors 115, 128, 
135, 145 can be contained within any number of cloaking 
assembly components. For example, in embodiments the 
cloaking assembly components 110 and 130 may be a single 
cloaking assembly component and the two cloaking assem- 

bly components 120 amd 140 сап be s single cloaking 
assembly component, 

[043] As shown in the FIG. 5, tight lois reflected from 
the target object O, travels inthe ¥ direction and is incident 
on and vansmited through the outward facing surfaces 112, 
132. Light lo reflected from the obscured portions of the 
object located directly behind the CR in the +Y direction is 
reflected by the outward facing mirror surfaces 18a, 1382 
in the 4X and -X direction, respectively. The reflected light 
To in the +X and =X directions iş inciden on the half mirrors 
115, 138 respectively. The half mirrors 115, 138 are р-ро 

larization half mirrors and reflect the = mode is of the Nght 


Tight Is reflected by the half mirrors 118, 
direction is incident on the half mirrors 128, 145, respa- 
tively. The half minors 125, 148 are also polarization 
mirrors that reflect the s-polarized light Is traveling in the -Y 
direction ito the =X and 4X directions, respectively. The 
‘polarized light Is traveling inthe -X and +X directions is 
incident on the outward facing mirror surfaces 1282, 148a, 
respectively, and the outward facing mirror surfaces 1282, 
148a reflect the incident s-poarized light Is in the -Y 
direction. The s-polarized light reflected in the ~Y direction 
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by the outward facing mirror surfaces 128a, 148a, forms an 
image of the obscured portion of the object located behind 
the CR 200 in the +¥ direction that is visible ап observer 
viewing the image-side 104 of the cloaking assembly 12. 

Tight 1o reflected from the visible portions of the target 
object О not located behind the CR 200 in the +Y direction 
is incident on and transmitted through the outward facing 
Surfaces 112, 132. The transmitted ight Io is incident on the 
p polarization half mirrors 118, 138, and the half mirrors 
TIS, 138 reflect thes mode is of the incident light o in the 
+X and -X directions, respectively, and transmit the p-mode 
Ip ofthe incident Бам lo în the -Y direction. The p-polarized 
ight Ip transmitted through the half mirrors 18, 135 in the 
-У direction is incident on and transmited through the 
‘polarization half mirrors 125, 148. respectively, in the -Ү 
direction. The p-polarized Tight Ip transminied in the -Y 
direction through the half mirrors 125, 145, forms an image 
of the visible portions of the target object О not located 
behind the CR 200 in the +¥ direction that is visible 10 an 
observer viewing the image side 104 of the cloaking assem- 

bly 12. Accordingly, an image I of the entire target abject O 
(both the obscured portion and the visible portions) is visible 
tw an observer viewing the image-side 104 of the cloaking 
assembly 12. l should be appreciated that half mirrors 118, 
128, 135, 145, can be s-polarizanion half mirrors and the 
reflected and transmitted portions of the reflected Tight lo 
discussed above will be reversed. Also, it should be appre 

ciated that the one or more of optical fiters 1282, 128, 
1454, 148 may be included. However, the human eye 
cannot distinguish between s-poarized Tight, p-polarized 
Tight or circularly polarized light and the image T of the 
entire object О will be visible to an observer viewing the 
image-side 104 of the cloaking assembly 12. 

[0044] Referring now to FIGS. 1-7, a top perspective view 
and a side view of a cloaking device according to embod 

"ments (as discussed with respect to FIG. 5) are shown in 
FIGS. 6-7, respectively. Specifically, FIG. 6 is a top per 

spective view of a first ariel in te form ofa colum “CT 
and a second article in the form of a column "C2" within the 
(CR 200 ofthe cloaking assembly 12 and the automobile “A 
located behind the columns C1, C2 on the object-side 102 of 
the cloaking assembly 12 inthe +Y direction. The column 
CI has а first height dimension in the Z direction and the 
column C2 has a second height dimension that is greater (in 
the - direction) than the fist height dimension of column 
CI. The first height dimension of column CI and the second 
height dimension of column C2 are both greater than the 
height h of the cloaking assembly 12. FIG. 7 а side view 
from the «Y direction of the cloaking assembly 12 shown in 
FIG. 6 and shows the image-side 104. Portions of column CI 
and column C2 within the CR 200 are not visible and 
automobile A located behind column C1 and column C2 in 
Ве +Y direction is visible 1o an observer viewing the 
imageside 104 of the cloaking assembly 12. Although 
columns Cl, C2 in FIGS. 6-7 are separate from the CR 
boundary planes 118, 128, 138, 148, i, columns C1, C2 are 
separate objects from the cloaking device 12, i should be 
appreciated that columns C1, C2 may be structurally part of 
the cloaking device 12 and have an outer surface that 
Provides or is equivalent to the CR boundary planes 118, 
128, 138, 148 with outward facing mirror surfaces HBa, 
128a, 138a, 148a, respectively: 

10045] Referring io FIG. В, embodiments of a cloaking 
device that can display additional images in conjunction 
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with the images depicted in FIGS. 1, 4, 8 and 7 are shown. 
Particularly, FIG. В shows an item in the orm of the number 
"IP Gem 1) and an item in the form of the number +2" (item 
2) located adjacent to the outer end surfaces 126, 146, 
respectively. in the +X, -X directions, respectively: Light 1o 
reflected from item 1 and item 2 is incident on and rans- 
mitted through the outer end surfaces 126, 146 in the =X, +X 
directions, respectively. The light Jo transmit through the 
ош end surfaces 126, 146 is incident on the half mirrors 
125, 145, respectively. The half mirrors 125, 145 (p-polar. 
zation half mirrors) transmit the p-mode Ip of the light o in 
the -X, +X directions, respectively, and reflect the mode is 
fof the light lo into the -Y direction. The transmitied p-po- 
larized light 1р in the =X, +X directions is incident on the 
outward facing miror surfaces 128a, 148a, respectively: 
“The outward focing mirror surfaces 128a, 148a, reflect the 
incidem p-polarized light Jp into the -Y direction. The 
‘polarized light ls reflected by the half mirror 125 in the -Ү 
direction forms a reversed "I" image on the right hand side 
of be outwant facing surface 122 and the s-poarized light 
Js reflected by the half mirror 145 in the -Y direction Гот 

at reversed 27 image оп the eR hand side of he outer facing 
Surface 142. The p-polarized light Ip reflected by the oui- 
ward facing mirror surface 128a into the -Y direction forms 
a reversed” image оп the left hand side of the outward 
facing surface 122 and the p-potrized Бам p reflected by 
‘he outward facing mirror surface 148a nto е -Y direction 
forms a reversed 57 image on the right hand side of he outer 
acing surface 142. It should be appreciated that the display 
of additional images as depicted in FIG. 8 in conjunction 
‘with images as depicted in FIGS. 1, 4, 5 and 7 ean be used 
as part ol a heads-up display, a warming system (signal) that 
an object is located on the object side of the cloaking device, 
10046] Referring to FIGS. 1-10, embodiments af a cloak: 
ing device with a cloaking assembly 14 having tems in the 
form of 17,727. "Y, adjacent to the outer end surfaces 
126, 146, 116, 136, respectively are shown in FIG. 9. FIG. 
10 a side view of the cloaking assembly 14 illustra in 
FIG. 9 with reversed images of item 1 and item 2, in 
conjunction with the image of the automobile A, visible on 
the image-side IM ofthe cloaking assembly M, И should be 
appreciated that items 1, 2, 3, 4 depicted in FIGS. 9-10 are 
shown for illustrative purposes only ie ће items 1, 2 in 
FIG. 9 could be oriented in the Y-Z plane in order to provide 
reverse images of tems 1, 2on the image side 104 (X-Z 
plane) in FIG. 10. Ht should also be appreciated that reverse 
mages of item 3 and item 4 can be formed or provided on 
he object-side 102 of the cloaking assembly 14 in a similar 
manner as the revered images of item 1 and item 2 are 
formed on the image-sie 104. 

10047) Referring to FIGS. 1-8 and 11, embodiments of a 
cloaking device that can selectively display images in con- 
junction with the images depicted in FIGS. 1, 4, $ and 7 are 
Shown. Particularly, FG. 11 shows an item in the Torm of the 
‘umber ‘1 and an hem in the form ofthe number ‘2 located 
adjacent to the outer end surfaces 126, 146, respectively, in 
the +X, -X directions, respectively. Light lo from item 1 is 
incident on an s-polarizer 180, The -polarizer 180 allows 
the scmode is of the inciden light lo to pass through in the 
-Х direction, The s-polatized light Is is incident on and 
reflected by the p-polariation ы minor 125 into the Y 
direction and no light is transmitted through or beyond the 
P-polarization half mirror 128 in the =X direction. Accond 
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ingly, a reversed image of item 1 is formed only on the right 
hand side ofthe outward facing surface 122. The Tight lo 
from item 2 is transmitted through the outer end surface 146 
inthe 4X direction and is incident on the p polarization half 
mirror 4$. The polarization half mirror 148 transmits the 
mode Ip of the incident light 1o inthe +X direction and 
lots he wmode is ol the incident light lo in the -Y 
direction. The p-polarized light Ip in the «X direction is 
incident on the outward facing mirror surface 148a. The 
outer facing mirror surface 148a reflects the incident p-po- 

Tried Tight Ip in the -Y direction. The s-polarized Tight ls 
reflected by the half mirror 145 in the -Y direction forms a 
reversed iiem 2 image on the left hand side of the outer 
facing surface 142. The p-polarized light Ip reflected by the 
outer facing mirror surface 1480 into the -Y direction 
provides а reversed item 2 image on the right hand side of 
e outer facing surface 142 

10048] Referring to FIGS. 1-8 and 11-13, embodiments of 
a cloaking device with a cloaking assembly 16 having items 
in the form of "I" and 72 adjacent to the outer end surfaces 
126, 146, respectively, and the s-polarizer 150 adjacent he 
outer end surface 126, are shown in FIG. 12. FIG. 13 is a 
Side view of the cloaking assembly 16 illustrated in FIG. 12 
‘wih the reversed image of iem 1 visible on the right hand 
side of the outer facing surface 122 ofthe cloaking assembly 

Component 120 and the reversed image of item 2 visible on 
the left hand side and right hand side of the outward facing 
surface 142 of the cloaking assembly components 140 
‘Shown in conjunction with the image of the automobile A. 

Te should be appreciated that items 1, 2 depicted in FIG. 12 
are shown lor illustrative purposes only, Le. the items 1, 2 in 
FIG. 12 could be oriented in the Y plane in order to 
provide the reverse images of items 1, 2 on the jmegeside 
(104) (X-Z plane) shown in FIG. 13. 

10049) Referring to FIGS. 1-8 and 14, another embod 

ment of а cloaking device that can selectively display 
additional images in conjunction with the images depicted i 

FIGS. 1.4, Sand 7 is shown. Particularly, FIG. 14 shows an 
item in the form of the number Г and an item in the Torm 
ofthe number *2* located adjacent to the outer end surfaces 
126, 146, respectively, in the +X, -X directions, respec- 
tively. Light o rellected fom the item 1 is incident on a 
ppolurizer 152 which allows p-polarized light 1p 10 pass 
through in the =X direction. The p-polarized light Ip is 
incident on the p-polarization half mirror 128. The incident 
p-polarized Tight Ip in the -X direction is transmitted 
Through the p-polarization half mirror 125 in the -X direc- 

tion and there is no s-polarized light isto be reflected by the 
p-polarization half mirror 125 in the -Y direction. The 
P-polarized Hight Ip trusmited through the p-polarization 
half mirror 125 is incident on the outward facing mirror 
surface 128a and the outward facing minor 1284 reflects the 
P-polarized light 1р into the -Y direction. Accordingly, a 
movers image of item 1 is formed only on the left hand side 
ofthe outward focing surface 122. The light lo reflected from 
item 2 is transmitted through the outer end surface 146 in the 
X direction and is incident on the p- polarization half mirror 
148. The p-polarization half miror 145 transmits the 
p-aode Ip of the incident light lo inthe +X directions and 
табела the s-mode ls of the incident light o into the =Y 
direction. The p-polarized light Ip in the +X is incident on 
the outer facing mirror surface 14%4. The outer facing mirror 
surface 148a reflects the incident p-polarized light p into the 
ТҮ direction. The s-polarized light Is reflected by the half 
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mirror MS in the -Y direction forms a reversed 2 on the left 
hand side of the outer facing surface 142 and the p-polarized 
Tight ip reflected by the outer facing mirror surface 148a in 
the -Y direction forms a reversed 2 image on the right hand 
side of the outer facing surface 142 

10050] Referring to FIGS. 1-8 and 14-16, embodiments of 
a cloaking device with a cloaking assembly 18 having items 
1 and items 2 adjacent to the outer end surfaces 126, 146, 
respectively, and the p-polarizer 182 adjacent to the outer 
sod surface 126.are shown in FIG. 18. FIG. 16 is aside view 
of the cloaking assembly 18 illustrated in FIG. 15 with the 
single reversed image of item 1 visible on the left hand side 
of the outer facing surface 122 of the cloaking assembly 
component 120 and the reversed image of item 2 visible on 
fhe left hand side and right hand side of the outward facing 
surface 142 of the cloaking assembly components 140 in 
Conjunction with the image of the automobile А. It should be 
appreciated that items 1, 2 depicted in FIG. 15 are shown for 
ilustrativ purposes only, ie. е items 1, 2 in FIG. 15 could 
Þe oriented in the ¥-Z plane in order to provide the reverse 
images of items 1, 2 on the image-side 104 (X-Z plane) 
shown in FIG. 16. 

10051] Referring to FIGS. 1, 2, 8,8-17, embodiments ofan 
A pillar ofa vehicle being cloaked by a cloaking device are 
shown. Particularly, FIG. 17 shows a cloaking device 19 
Cloaking a portion of an A-pillar P of a vehicle V. A portion 
of the A-pillar P is positioned within a CR 200 (aot showa) 
of the cloaking device 19 and a portion of the A-pillar P 
extends beyond the cloaking device and is covered with vim 
Т. Mustated outside of the vehicle V is target object O in 
the form of pedestrian. A portion of the pedestrian О is 
‘visible through а side window of the vehicle V and a partion 
of the pedestrian is visible "through" the pillar Р cloaked 
by the cloaking device 19. The cloaking device 19 redirects 
Jaht reflected from the pedestrian О around the A-pillar P 
positioned within the CR 200 of the cloaking device 19 and 
farms an image 1 of the pedestrian О on an image-side 104 
оге cloaking device 19 that is visible to an occupant ofthe 
vehicle V looking towards the pedestrian O. According 
Tight from the pedestrian O appears to pass through the 
A pillar P and a blind spot typically created by the A-pillar 
Pis not present. In embodiments, the A-pillar P itself serves 
as the CR 200, ie. the A-pillar P has an outer surface with 
one or more outer facing mirror surfaces that assist in 
redirecting light from the pedestrian) around the A-pillar Р. 
1 should be appreciated that cloaking of the pillar P with 
the cloaking device 19 and removing the blind spot pro- 
duced by the A-pillar Р is performed without the use of 
metamaterials, video images, cameras, sophisticated elec- 
10052) Referring to FIGS. 18-19, alternative embodiments 
of cloaking devices are shown. Specifically. FIG. 18 shows 
‘cloaking device 20 with a circular CR 202 having an outer 
mirror surface 204 with half mirrors 206, 208 around the 
outer mirror surface 204 having a circular shape. In embod 
ments, the CR 202 is provided by an object to be cloaked 
self, e.g., an A-pila B-pillar, С-рйш, D-pillar, te., that 
has an oul outer mirror surface 204. The cloaking device 
shown in FIG. 18 сап increase the field of view for an 
observer viewing the cloaking device 20 a the +Y direction, 
TIG. 19 shows a cloaking device 30 with a circular CR 302 
having an outer mirror surface 304 with half mirrors 306, 
308 and optical components 310, 312 such as lenses. In 
"embodiments, the CR 302 is provided by an object o be 
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cloaked itself, eg. an A-pillar, B-pillar, C-pillar, Dilla, 
сас, that has an out outer miror surface 304. The cloaking 
‘device shown in FIG. 19 allows for an extemal view from 
an object located behind the CR 302 (4¥ direction) to be 
manipulated to increase а field of view or to normalize a 
distorted image. 

[0053] Tho cloaking devices described herein may be used 
то cloak vehicle articles such as a vehicle A-pillr B-pillar, 
pillar, D-pilar, ас, and remove а “blind spot” caused by 
the vehicle article. It will be understood that the term "blind 
spor" as used herein refers to an ака around the vehicle that 
cannot be directly observed by a driver while operating the 
vehicle. The terms “objec “article,” and "i may 
interchangeably refer to a visual object or image (2D or 3D) 
that reflects light or transmits light and the team "light rom” 
may refer to “Tight reflected from” or “light transmitted 
from.” The terms “generally,” “approximately,” and "about" 
may Ье utilized herein to represent the ie 

uncertainty that may be attributed to any quanti 
parison, value, measurement, or other represent 

Terms are also uilizel herein to represent the degree by 
Which а quantitative representation may vary from a stated 
reference without resulting in a change in the basic function 
of the subject matter at issue. 

[0054 While particular embodiments have been illus- 
rated and described herein, it should be understood that 
various other changes and modifications may be made 
without departing from the spirit and scope of the claimed 
Subject matier. Moreover, although varius aspects of the 
claimed subject matter have been described herein, such 
aspects noed not be utilized in combination. I is therefore 
intended that the appended claims cover all such changes 
and modifications that are within the scope of the claimed 
Subject matter. 

‘What is claimed is: 

1. А cloaking device comprising: 

an object-side and ап image-side: 

aclosking region (CR) boundary plane having an outward 
facing miror surface and am inward facing opaque 
хисе: 

a CR at least partially bounded by the inward facing 
opaque surface of the CR boundary plane; 

a half mirror spaced apart and generally parallel to the 
outward facing mirror surface; 

Wherein light from an object located оп the object-side of 
the cloaking device and obscured by the CR is redi- 
rected around the CR to form an image ofthe object on 
the image-side af the cloaking device such that the light 
from the object appears to pass through the СК, 

э. The cloaking device of clim 1, wherein the half mirror 
в selected from a p-polarization half mirror and an s-polar- 
ization half mirror, 

3. The cloaking device of claim 1, further comprising an 
anicle positioned within the CR, wherein the ligt from the 
object located on the objecside of the cloaking device and 
obscured by the CR js redirected around the CR and the 
"cle to form the image of the object on the image-side of 
the cloaking device such that the article appears transparent. 

4. The cloaking device of claim 3, wherein the article is 
selected from the group consisting оГ а vehicle A-pillar, а 
Vehicle B-pillar and a vehicle Съра. 

5, The cloaking device of chim 1, further comprising: 

at least two CR boundary planes positioned non-planar to 
‘ach other each o the а least two CR boundary planes 
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having an outward facing mirror surface and an inward 
facing opaque surface, the CR at least partially 
bounded by the inward facing opaque surfaces of the at 
least vo CR boundary planes; 

at least one quarter-wave plate positioned on or adjacent 

to the image side and 

at east two half mirrors spaced apart and generally 

parallel to the outward facing mirror surfaces such that 
a half mirror is spaced apart and generally parallel 1o 
each outward facing mirror surface, 

wherein the light from the object located on the object- 

‘side of the cloaking device and obscured by the CR is 
тойлой around the CR by the at least two outward 
facing mirror surfaces and the at least wo half mirrors, 
and the image of the object is formed on the image side 
оГ the cloaking device such that the light from the 
‘object located on the objectside of the cloaking device 
appears to pass through be CR. 

6. The cloaking device of chim S, wherein the at least two 
©К boundary planes are positioned orthogonal to each other. 

7. The cloaking device of claim 6, wherein the light from 
the object on the objectside of the cloaking device is 
reflected by а first outward facing mirror surface, a first half 
mirror positioned parallel to the first outward Ting mirror 
Surface, а second half mirror positioned orthogonal 10 the 
ist half mirror, а second outward facing mirror surface 
positioned parallel to the second half mirror, and transmitted 
rough the at least one quarter-wave plate before forming 
the image of the object on the image-side of the cloaking 
device. 

8, The cloaking device of claim 7, farther comprising a 
vehicle article positioned within the CR, wherein the light 
from the object located on the object-side оГ the cloaking 
device and obscured by the CR is redirected around the CR 
and the vehicle article to form the image of the object on the 
imageside of the cloaking device and the vehicle article 
appears transparent. 

9. The cloaking device of claim 5, further comprising an 
end side, wherein light Trom an item positioned adjacent lo 
the end side forms an image of the tem on the image-side 
of the cloaking device. 

10, A cloaking device for cloaking an artiche of a vehicle 
comprising: 

a cloaking assembly comprising 

an objectside and an image-ride 

a least two CR boundary planes located at east par- 
tially between the object side and the image side the 
at kast wo CR boundary planes positioned non- 
planar to each other and cach of the at least two CR 
Boundary planes having an outward facing mirror 
surface and an inward facing opaque surface 

а ČR bounded by the inward facing opeque surfaces of 
the at east two CR boundary planes; 

at least two half mirrors located at least partial 
between the object-side and the image-side, cach of 
the at least two half mirrors spaced apart and gen- 
erally parallel o one of the outward facing mirror 
surfaces such that a half mirror is spaced apart and 
generally parallel to cach outward facing mirror 


quarter-wave plate positioned on or adja- 
cent to the image side; 

and 

а vehicle article positioned within the CR: 
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wherein ight from an object located on the objectside of 
the cloaking assembly and obscured by the CR is 
redirected around the CR and forms an image of the 
object on the image-side of the cloaking assembly such 
thatthe vehicle article appears to be transparent 

11 The cloaking device of claim 10, wherein the vehicle 
aniele is selected from the group consisting of a vehicle 
A-pillar, а vehicle B-pillar and a vehicle C-pillar. 

12, The cloaking device of clim 10, wherein the light 
from the objectis reflected by a first outward facing mirror 
surface, a first half mirror oriented generally parallel to the 
ist outward facing mirror surface, a second half mirror 
oriented generally orthogonal to the first half mirror and а 
second outward facing minor surface oriented gener 
Parallel to the second half mirror and transmitted through the 
atleast one quarter-wave plate before forming the image on 
the image-sde ofthe cloaking assembly. 

13. The cloaking device of claim 12, further comprising 
‘an end surface, wherein light from an item located adjacent 
to the end surface passes through the cloaking assembly and 
forms an image ofthe item on the image-side ofthe cloaking 
assembly. 

14. The cloaking device of claim 13, wherein a p-mode or 
an ssmode of the light Trom the item is reflected from the 
second half mirror before forming the image of the item on 
the image-side of the cloaking assembly. 

15. The cloaking device of claim 13, wherein a p-mode or 
an scmode of the light from the item is wansmited through 
the second half mirror and reflected by the second outward 
facing mirror surface before forming the image of the iem. 
оп the image-side ofthe cloaking assembly 

16. А cloaking device comprising: 

Jour CR boundary planes positioned non-planar to each 
'other, each ofthe four CR boundary planes having an 
outward facing mirror surface and an inward facing 
‘opaque surface; 
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a CR bounded by he inward facing opaque surfaces ofthe 
four CR Boundary planes: 

an article located st least partially within the CR: 

four half mirrors spaced арап and generally parallel to the 

‘outward facing mirror surfaces such that a half mir. 
is spaced арап and generally parallel to cach outward 
facing mirror surface: 

wherein light from an object on an abject-side of the 

cloaking device is redirected around the CR and 
Spears as an image оп an image-side of the cloaking 
device and is visible to an observer viewing the image- 

‘Side of the cloaking device and the article within the CR 
isnot visible 1o the observer viewing the image ide of 
е cloaking device such that the article within the CR 
appears transparent lo the observer viewing the image- 
Side of the cloaking device. 

17. The cloaking device of claim 16, wherein the light 
ftom the object is reflected by a first outward facing mirror 
surface, a first half mirror oriented generally parallel to the 
Tist outward facing mirror surface, a second half mirror 
oriented generally orthogonal to the first half mirror and a 
Second outward facing miror surace oriented generally 
parallel to the second half mirror before forming the image 
On the image-side ofthe cloaking device 

18. The cloaking device of clim 17, wherein the article 
is selected from at least one of a vehicle A-pillar, a vehicle 
aille and а vehicle C-pillar. 

19, The cloaking device of claim 18, further comprising 
an end side, wherein light from an item located adjacent 1o 
the end side is reflected by at least one of the second half 
mirror and the second outward facing mirror surface and 
forms an image ofthe tem on the image side of the cloaking 
device. 

20. The cloaking device of cim 19, wherein the image. 
of the item is selectively formed on the imageside of the 
cloaking device. 
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RELATED APPLICATION 


"This application is a continuation of application Ser. No. 
14071255 filed 4 Nov. 2013, now US. Ри. No. 9.134 65, 
and entitled "Deflecive Electromagnetic Shielding.” which 
(claims priority to U.S. Provisional Patent Application No. 

796,119, fled 3 Nov. 2012 and entitled "Defective 
‘Shielding Via Electromagnetic Cloaking.” and (i) is also а 
continuationsin-part of US, patent application Ser. No, 
141043,781 filed 1 Oct. 2013, now abandoned, and entitled 
“Radiative Transfer and Power Control with Fractal Meta- 
material and Plasmoaics.” which claims priority 1o US. 
Provisional Patent Application No. 61744,61, fled 1 Oct. 
2012 and entitled “Radiative Transfer and Power Control 
‘with Fractal Metamateril and Plasmonics" the entire con- 
twats of all of which previously-noted applications are 
incorporated herein by reference. 


BACKGROUND 


Much time and effort has been devoted to the quest for 
so-called invisibility machines. Beyond science fiction, 
however, there has on little if any real progress toward this 
ES 

Materials with negative permittivity and permeability 
lending to negative index of reaction were theorized by 
Russian noted physicist Vietor Veselago in his seminal paper 
in Soviet Physics USPEKHI, 10, 509 (1968). Since that time, 
metamaterials have been developed that produce negative 
index of refraction, subject W various constraints, Such 
materials are artificially engineered micr/nanostrotures 
ща, at given frequencies, sow negative permeability and 
pennitiviy. Metamateras have been shown io produce 
narrow band, eg, typically less than 5* response such as 
ent buck lensing Such metamaterials produce such a nega- 
tiverindex effet by utilizing а closely spaced periodic lat. 
"ice of resonators, such as splitrin resonators, that all 
resonate. Previous metamaterials provide a negative index 
of refraction when a sub-wavelength spacing is used for the 

In the microwave regime, certain techniques have been 
developed to апр radiarion-absorbing materials or coat 
ings to reduce the adir cross section ol airborne missiles 
and vehicles. While such absorbing materials con provide an 
elective reduction in radar cross section, these resis are 
largely limited to small anges of electromagnetic radiation. 


SUMMARY 


The presen disclosure is directed to systems and tech- 
‘niques that provide for desired transfer of radiation by using 
Close packed arrangements of resonators having fractal 
shapes, i.e, "tal cells.” Systems and techniques accord- 
ing lo ibe present disclosure provide one or тоге surfaces 
that act or function as power transfer surfaces or structures 
for which at least a portion of the surface or мати 
includes or is composed of “fractal cells" (fractal shapes) (as 
antennas or resonators) placed sulicienüy closed close 
together to one another (eg. less than о wavelength) t0 
produce substantial replication of current present in one 
fractal cell in an adjacent fractal cell. The size of the fractal 
cells can be adjusted based on or tailored to a desired 
Wavelength or wavelength range of operation: 
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A fractal of such а fractal cell can be of any suitable fret 
shape and may have wo or more iterations. The fractal cells 
тау һе on а fiat or curved sheet or layer and be composed 
їп ayes for wide bandwidth or multibandwidih transmis- 
sion. The area of a surface (е. sheet) and its number of 
fractals determines the gain relative o a single fractal се. 
As each cel is fed indirectly (eg. plasmonicly) rather than 
directly. “dead” or covered or out of resonance cells do not 
alter the ability of the other cells to work. The boundary 
edges of the surface may be terminated resistivcly so as to 
not degrade the cell performance atthe edges. These sur- 
"сев may be refered to as fractal plasmonic surfaces 
(ЕРУ) and can provide benefits such as shielding for 
against electromagnetic radiation. 

Such a fiscal plasmonic surface (FPS) may be used to 
transfer radiation, e.g, via evanescent wave transfer. In 
doing so such surfaces can Be used to remove radiative 
power from onc location to another, or divert it to another 
cation, Such surfaces may be usd to essentially diluse 
power delivered t a рап of the FPS and dissipate and or 
‘distribute it to other specific pars or globally. For example, 
ıa power “hotspot” supplied or hit with localized power may 
have the power spread ош or diverted to other desired 
ocotions, e different areas of a related machine or strac- 
тше. In some embodiments, а FPS on a closed or curved 
surface may act as a cloaking device o divert power (ia a 
‘wavelength or frequency of interest) from one side of the 
device o he other. 

Exemplary embodiments of the present disclosure can 
provide techniques, including systems andlor methods, for 
Cloaking objects at certain wavelengths frequencies or over 
certain wavelengl frequency ranges (bands). Such tech- 
niques can provide ап effective electromagnetic lens and/or 
easing eflct for certain wavelengths frequencies or over 
certain wavelength frequency ranges (bands) 

їп. some embodiments, the elects produced by such 
techniques can include cloaking or so-called invisibility of 
the object(®) tthe noted wavelengths or bands. Represen- 
tative frequencies of operation can include, but are aot 
Пай to, those over a range of 500 MHZ to 13 GHz, 
though others may of course be realized, Operation at other 
frequencies, including [or example those of visible light, 
infrared, ultraviolet, and as well as microwave EM 
radiation, са. К. Ke, X nds, ete. may be realized, са, by 
appropriate scaling of dimensions and selection of shape of 
the resonator elements. 

Exemplary embodiments of the present disclosure can 
include а novel arrangement of resonators in a асе 
configuration. The arrangements can include resonators of 
Several diferent sizes andor geometries arranged so that 
each size or geometry (“grouping”) corresponds to а mod- 
erate or high quality factor "Q (that is moderate or low 
bandwidth) response that resonates within a specifie fre- 
quency range. 

For exemplary embodiments, fractal resonators can be 
used for the resonators in such structures because of their 


control of passbands, and smaller sizes compared to non- 
fractal based resonators. Their benefit arises from а size 
standpoint because they can be used 10 shrink the 
resanator(s), while control of passbands can reduce or 
‘eliminates issues of harmonie passbands tht would resonate 
т frequencies not desired. 

Further embodiments of the present disclosure are 
directed to сайат or scattering structures, Additional 
embodiments of the present disclosure are directed to struc- 
‘urestechniques for activating andor deactivating cloaking 
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structures. Further embodiments of the presen disclosure 
fre directed 1o wideband absorbers, 

1 should be understood that other embodiments of FPS 
systems and methods according to the presen disclosure 
will become readily apparent to those skilled in the art from 
the following detailed description, wherein exemplary 
embodiments are shown and described by way of illustra- 
tion, The systems and methods of the present disclosure are 

le of other and different embodiments, and details of 
Such are capable of modification in various other respects 
‘Accordingly, the drawings and detailed description are to be 
regarded as illustrative in nature and not as restrictive. 


BRIEF DESCRIPTION OF THE DRAWINGS 


Aspects of the disclosure may be more fully understood 
from the following description when read together with the 
accompanying drawings, which are to be regarded as illus- 
rative in nature, and not as limiting. The drawings are not 
necessarily to scale, emphasis instead being placed on the 
principles ofthe disclosure. In the drawings: 

FIG. 1 depicts а diagrammatic plan view of a fractal 
plasmonic surface (FPS), in accordance with exemplary 
embodiments of the present disclosur 

TIG. 2 depicts a diagrammatic plan view of a resonator 
cloaking system utilizing a number of cylindrical shells, in 
accordance with exemplary embodiments of the present 
disclosure; and 

FIG. 3 depicts a diagrammatic plan view of a resonator. 
leaking system utilizing a number of shells having an 
elliptical cross-section, in accordance with an alterate 
embodiment of the prevent disclosure; 

TIG. 4А depicts an example of a facta shield surround- 
ing or on an arbitrary object; FIG. 4B depicts exemplary 
objects Tor use with a fractal shield 

TIG. 8 illustrates the robustness or anti-fragility presented 
by a FPS under conditions where some fractal cells are 
damaged or otherwise inoperative: and 

FIG. 6A depicts an example of foetal shield dissipating 
transferring incident radiation; FIG. 6B shows another 
example in which directed radiation is incident оп a ret 
angular shield 

While certain embodiments depicted in the drawings, one 
skilled in the um will appreciate that the embodiments 
depicted are illustrative and that variations or hose shown, 
as well as other embodiments described herein, may be 
envisioned and practiced within the scope of the present 
disclosure. 


DETAILED DESCRIPTION 


Systems and techniques according to the present diselo- 
sure provide for desired transfer of electromagnetic ration 
by using close packed arrangements of resonators having 
fractal shapes, ic, “fractal cells.” Systems and techniques 
according to the present disclosure provide one or morc 
surfaces thi ac or funcion as shielding andlor cloaking 
Surfaces for which at least а portion ofthe surface includes 
or is composed of "fioc cells” (small fractal shapes, 
functioning a» antennas or resonators) placed sufliciently 
closet one another so that current present in one fractal сей 
js replicated or reproduced lo ап extent in an adjacent fractal 
cell Without being limited by any theoretical explanation, 
Surface plasmonic waves are believed o cause such repli 
ation їп conjunction with evanescent waves. 

A fractal of sich fractal сей can be of any suitable roca 
shape and may have two or more iterations. The fractal cells 
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тау һе on а Hat or curved sheet or layer and be composed 
in layers for wide bandwidth or multibandwidih пазь 
sion. As cach cell is fed plasmonicly rather than directly. 
dod” or cover or out Of resonance cells do pot alter the 
ability of the other cells to work, The boundary edges of the 
Surface may be terminated resistively so s to nol degrado 
the cell performance at the edges. Those surfaces may be 
referred to аз fractal plasmonic surfaces (FPS's) and they 
‘an function to shield structures andor objects by conveying 
or ducting EM radiation. 

Such а fractal plasmonic surface (FPS) may be used to 
unser radiation, eg. via evanescent wave transfer. In 
doing so such surfaces can be used to remove or transfer 
radiative power andor heat from one location (such в a 
cation receiving incident radiation) to another location. 
Such surfaces may be used to essentially diffuse power 
delivered toa part of the FPS and dissipate and or distribute 
it to other spocifie parts or globally. For example, a power 
hotspot" supplied or hit with localized electromagnetic 
power may have the power spread out or diverted 10 other 
desired locations, e. diferent areas of a related machine or 
tct. Thus, the structure may act as shielding for 
‘other structure or the structure iter. In some ао 

teats, а FPS on a closed or curved surface may actas a 
Cloaking device to divert power (in a wavelength or fre- 
{quency o interest) from one side of the device to the other. 
Tn other embodiments, а refrigeration or cooling effect may 
be induced by transferring heat away Irom a FPS. 

їп. some embodiments, power control may also be 
achieved through wideband absorption by placing a resis 
Эһ at the edge of the fractal cells, creating a layer adjacent 
то the cells. Impinging electromagnetic radiation will be 
absorbed and nol refkcted or scattered, A FPS may be usod 
to wirelessly couple a device for power transmission Бу 
placing the power as electromagnetie radiation on the FPS 

(о be) powered device 
closely to the FPS. A FPS may also work even if some ofthe 
cells are damaged or missing as а variety of paths exist 10 
convey the plasmonic transmission, 

Exemplary embodiments of the present disclosure can 
provide techniques, including systems andlor methods, for 
Soaking objects at certain waveleagths/frequeaeies or Over 
erain wavelengtiquency ranges (bands). Such tech- 
niques can provide an effective electromagnetic lens and/or 
Tensing eflect for certain wavelengths frequencies or over 
carain. wavelengthfrequeney ranges (bands). In some 
embodiments, the effects produced by such techniques can 
clade closing or so-called invisibility of the objects) at 
the noted wavelengths or bands. Representative frequencies 
of operation can include, but are not limited to, those over 
range of 500 МН» о 1.3 GHz, though others may ofcourse 
be realized. Operation at other frequencies, including for 
example those of visible light, infrared, ultraviolet, and as 
well as microwave EM radiation, e.g. K, Ka, X-bands, etc. 
may be realized, og, by appropriate scaling of dimensions 
and selection of shape of he resonator elements. 

"The fractal cells of a FPS can be designed or configured 
(eg, sized) based on the wavelength or wavelength range of 
radiation that the FPS is anticipated as working with. In 
exemplary embodiments, а fractal cll may be sized such 
"bat its spatial extent in а given direction (eg. a minor 
diameter a major diameter, а major axis, a minor axis, etc.) 
js Tess than а wavelength of the radiation it is intended 10 
‘work with. For example, а fractal cell may be constructed 
that has а spatial extent (in a particular direction) that is А, 
or less, of the wavelength (lambda, A) of radiation that the 
fal is intended to work with, For example, considering а 
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roughly hexagonal shapod fractal calle. as shown in FIG. 

T) the "at-torflt” distance of the hexagonal cell may be 14 

2. or less of the longest wavelength of radiation foreseen for 
‘use withthe fractal сей. The spacing between the сей and 
each of the other adjacent cells (ein this case, six other 5 
cells) is preferably Ve o 1203. When a wavelength range 
is anticipated for the cell or FPS having the cell the 
wavelength used for design purposes can be the greatest 
Wavelength of operation (corresponding to the lowest fre- 
quency of operation). Exemplary embodiments can be 
designed and buit to operate to transfer radiation in the 
near-IR (NIR) wavelength range. Examples of such wave- 
lengths include but are not limited to the edge of the visible 
med spectrum (-700 nm) through 1 mm. Other embodiments 
can орегие at medium andlor long-wave infrared wave- 15 
lengths As stated above, the spacing between fractal cells in 
preferably sub-wavelength, eg. Yo of a wavelength. For 
example, for a desired wavelength of operation of 1 mm 
(corresponding to 300 НУ), the spacing between adjacent 
Fractal cells could be $0 microns (1e. Vin A), 

‘Exemplary embodiments of the present disclosure can 
include an arrangement of resonators in a ltie-tike con- 
figuration. The arrangements can include resonators of sev- 
al diferent sizes and/or geometries arranged so that each 
Size or geometry ("grouping") corresponds o а moderate or 2 
high quality factor, "Q. (hat is moderate or low bandwidth) 
response that resonates within а specific frequency range. 

Tor exemplary embodiments, ractal resonators can be 
used for the resonators in such structures because of their 
control of passbands, and smaller sizes compared to non- 30 
fractal based resonators. Their benefit arises бош a size 
standpoint because they can be used lo shrink the 
mesonators). while control of passbands can reduce or 
‘eliminates issues of harmonic passbands that would resonate 
St frequencies not desired. 

Further embodiments of the present disclosure are 
directed to scaterer or scattering structures, Additional 
embodiments of the presem disclosure are directed to struc- 
turestecniques for activating and/or deactivating cloaking 

Related fractal technology is described in the following: 
(US. patent application Ser No, 12722089 filed 25 Mar. 
2010 and enilled “Wideband Electromagnetic Cloaking 
Systems,” which is а continuation-in-part of (3) U.S, patent 
application Ser. No. 12/547104 fld 25 Aug. 2009, now 
US. Pat. No. 8.253.639, which claims benefit of (i) US. 
Provisional Patent Application No. 61/189,966 Шей 25 Aus. 
2008 and (iv) U.S. Provisional. Putent Application No. 
911165824 fled 26 Маг. 2009 and entitled "Cloaking Tech- 
niques”; (v) US. Provisional Patent Application No. 61/163, «à 
337. filed 26 Mar. 2009 and entitled “Scatterer" (yi) US. 
Provisional Patent Application No. 61/163913, fled 27 
Mar, 2009 and ented “Cloaking Techniques"; and, (vii 
US. Provisional Patent Application No. 610237360, fled 27 
Aug. 200) and entitled "Switching System for Cloak On 
Command”: the entire contents of all of which applications 
are incorporated herein by reference. 

Tor exemplary embodiments, roca resonators can be 
used for the resonators because of their control of passband, 
and smaller sizes. A main benefit of such resonators arises 
froma size standpoint because they can be used to shrink the 
опао) while control of passbands can reduee/mitgate 
‘or eliminate issues of harmonic passbands that would reso- 
nane at frequencies not desired. 

Exemplary embodiments of а resonator system for use 4 
infrared (or nearby) frequencies can be built from belts or 
ops having fractal cells on one or both sides, These belts 
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ог loops can funcion o slip or duet the infrared (һем) 
energy around an object locat within the belts, so the 
object is effectively invisible and "sce thri” at the infrared 
Frequencies. Belts, or shells, having similar closed-pocked 
arrangements for operation at a first passband can be posi- 
"ioned within a wavelength of one another, e, ich. HA, 
Yi, Yk, ele. 

In exemplary embodiments, as described in further detail 
below an observer can observe an original image or signal, 
without it being blocked by the cloaked object. Using no 
power, he fractal cloak having FPS can replicate the original 
Signal hat is, the signal before blocking) with great fidelity. 
Exemplary embodiments can funcion in the inrared region 
(eg, ~700 nm 1o -1 mum, corresponding to ~430 THz to 
300 GE), providing 31 bandwidth; operation within or 
‘ea such can frequencies can provide other bandwidths as 
‘well, such as 1:1 up to 2:1 and up to about 3:1. 

FIG. 1 depicts а defective shield system 100 having a 
‘fractal plasmonic surface (FPS) 102, in accordance with the 
present disclosure. The FPS 102 includes a close packed 
rangements of resonators having fractal shapes (eis. 
“fractal cells") as denoted by 110 and 120. The FPS 102 may 
be part of a langer surface or area 104. The individual fractal 
cells are separated from the adjacent fractal cells but are 
sufficiently close to one another (ер. preferably less than 
o wavelength) so that a surface (plasmonic) wave causes 
near replication of current present in one fractal cell in an 
adjacent fractal cell While preferred fractal shapes are 
Shown in FIG. 1 as being hexagonal or snowflake-like, any 
Suitable fractal shape (e.g. deterministic) may be used and 
Such à ractal may have two or more iterations. The fractal 
Celis may lie on a fat or curved sheet or layer and be 
composed in layers for wide bandwidth or mullibandwidth 
transmission: the rota cells can also lie oa more complex 
throe-dimensiual surfaces and structures of virtual 
shape. Far embodiments having layers, each layer holding а 
FPS can utilize fractal cells of different size and shape that 
those of another layer, 

Examples of suitable fractal shapes (fr use for shells 
andor a seating object) can include, but are not limited to, 
fractal shapes described in one or more of the following 
patents, owned by the assignee of the present disclosure, the 
entire contents of all of which are incorporated herein by 
reference: US, Pat, Мо. 6,452,553: U.S, Pat. No, 6,104,349; 
US, Pat No. 6 140.975, US. Pat. No. 7.145.513: US. Pat 
No. 7256751; US. Ри. No. 6,127977. US. Ри. No. 
6,476,366; US. Pat No. 7,019,698: US. Pat. No. 7.218.290, 
US, Pat No, 6445352: 05, Pat, No, 7.126.537; US. Pat 
No. 7,190318; US. Ри. No, 6,985,122; US. Pat. No. 
735442; and, U.S. Ри. No. 456.799. 

‘Other suitable fractal shape for the resonant structures can. 
include any of the following: a Koch fractal, a Minkowski 
fractal, a Cantor fractal, a tom square fractal, a Mandelbrot, 
a Caley re fractal, a monkey's swing fractal, а Sierpinski 
gasket, and a Julia fractal, а contour set facta, а Sierpinski 
triangle fractal, a Menger sponge fractal, a dragon curve 
fractal, a space-filling curve fractal, a Koch curve fractal, an 
Lypanow fractal, and а Kleinian group fractal. While exem- 
play fractal shapes are shown in FIG. 1, the present dis- 
озше is not limited to such and any other suitable facta 
shapes (including generator motifs) may be usod in accor- 
dance with the present disclosure, 

With continued reference to FIG. 1, the fractal cells 110 
and 120 can be formed on the FPS 102 by any suitable 
techniques. OF course, while a space devoid of cells is shown 
between сей groups 110 and 120, such is not necessary (and 
э included in FIG. 1 merely to show the distinction between 
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{he individu cells ofthe two groups). Such techniques can 
include additive andor subtractive techniques. Suitable 
lithography techniques may be used for some embodiments. 
In exemplary embodiments, the fractal shapes of the fractal 
cls 110 and 120 can be conductive traces that are deposited 
on the underlying surface, eg, a suitable substrate. Any 
suitable deposition techniques сш be utilized. In other 
embodiments, the fractal celis 110 and 120 can be etched or 
engraved onto a surface. Any suitable micromachining or 
nanomachining techniques may be used. 

Exemplary embodiments of system 100 can utilize a 
material for a substrate that has low-loss characteristics ir 
the infrared region to facilitate heat transfer by fractal cells 
disposed on, disposed in, or supported by the substrate, eii 
опа supporting surface provided by the substrate. Examples 
ff suitable materials for such substrates can include, but are 
not limited to, the following: chalcogenide-gasses in gen- 
eral: high-purity As—S, As Se, Ge As- Se glasses: and, 
Ges, As Ses Tes, Blass, and the ike. 

FIG. 2 depicts а diagrammatic plan view of a cloaking 
system 200 and RP testing set up in accordance with 
exemplary embodiments of the present disclosure, As shown 
in FIG. 2, а number of concentric shells (or bands) 202 are 
placed on a platform (parallel to the plane of the drawing). 
‘The shells include а flexible substrate (eg, polyimide with 
or without composite reinforcement) with conductive traces 
eg. copper, silver, їс. in fractal shapes or outlines, cach 
Separate shape representing a fractal cell (eg, similar lo 
cells 110 and 120 of FIG. 1). The shells 202 surround an 
Object to be cloaked (shown as 204 in FIG. 1). A transmitting 
amenna 1 and a receiving antenna 2 are shown at different 
Sides of the system 200, for the purposes of illustration. The 
Shells 202 can be held in place by suitable radial supports 
206, 

"The shells indicated in FIG. 2 are of two types, one set 
(AL) configured for optimal operation over a first wave- 
length frequency range. and another set (81-83) configured 
for optimal operation over a second wavelength frequency 
range. (The numbering of the shells is of course arbitrary 
and can be reordered, eg. reversed) 

'For an exemplary embodiment of system 200, the outer 
sof shells (AEA, wih A1 being the innermost and A4 the 
outmost) hada height of about 310 4 inches (eg. 3.5 inches) 
‘and the inner set of shells had a height of about | inch Jess 
(e, about 2.5 to 3 inches). The spacing berween the shells 
‘with a larger fractal shape (A1-A4) was about 24 cm while 
the spacing between shells of smaller fractal generator 
shapes (B1-23) was about 2.15 em (along a radial direction). 
Tn a preferred embodiment, shell A4 was placed between 
shel В2 and B3 as shown. The resonators formed on each 
shell by the fractal shapes can be configured so as to be 
closely coupled (eg. by capacitive and/or evanescent-wave 
coupling) and function to propagate energy by a plasmonic 

Twill be appreciated that while, two types of shells and 
a given number of shells per set are indicated in FIG. 2, the 
‘numberof shell types and number of shells For coch set can 
be selected as desired, and may be optimized for different 
applications, eg, wavelength frequency bands, including 
the optical bands, ie., infrared, visible, and ultraviolet, os 
well as em. 

TIG. 3 depicts a diagrummati plan view of a cloaking 
system (or electrical resonator system) according to an 
iterate embodiment in which the individual shells have an 
elliptical ross section. As shown in FIG. 3.a system 300 for 
cloaking can include a number of concentric shells (or 
bands) 302, These shells can be heldin place with respect lo 


fone another by suitable fixing means, eg. they can be 
placed on a platform (parallel to the plane of the drawing) 
andor held with a frame. The shells 302 can include a 
"exile substrate (eg. polyimide with oF without composite 
reinforcement) with û close-packed arrangement of electri- 
cally conductive material formed on the fist surface, As 
Stated previously for FIG. 2, he closed packed arrangement 
can include a number of self-similar electrical resonator 
Shapes. The resonator shapes can be made from conductive 
traces (e. copper silver, gold, silver:based ink, etc.) 
having а desired shape, eg, fractal shape, split-ting sha 
and the like. The shells 302 can surround an object to 
cloaked, as indicated in FIG. 3. 

As indicated in FIG. 3 (by dashed lines 1 and 2 and 
arrows), the various shells themselves do not ave to form 
closed surfaces. Rather, one or more shells can form open 
Surfaces. This can allow for preferential cloaking of the 
object in one direction or over a given angle (solid angle). 
Moreover, while dashed lines 1 and 2 are shown intersecting 
shells ВЕ-ВЗ and AT-A3 of system 300, one or more shells 
fof each group of shells (81-83 and А1-АЗ) сап be closed 
‘while others arc open- Additionally, it should be appreciated 
{hat the cross-sections shown for cach shell can represent 
closed geometric shapes, eg spherical and ellipsoidal 
shells. 

As indicated previously, cach shell of a cloaking system 
(eg, system 300) include multiple resonators ia onc or 
"multiple close-packed configurations. The resonators can be 
терелей patterns of conductive traces, These conductive 
aces can be closed geometric shapes, e, rings, loops, 
closed fractals ete. The resonators) can being self similar to 
т least second iteration. The resonators can include split- 
sing shapes, for some embodiments. The resonant structures 
are not required to be closed shapes, however, and open 
Shapes can be used for such 

In exemplary embodiments of shell 300. the closed loops 
con be configured as а fractals or fractal-based shapes, e. 
as depicted by fractal cells 110 and 120 in FIG. 1. The 
dimensions and type of a fractal shape for a fractal cell can 
be the same for each shell type but can vary between shell 
types. This variation (e.g. scaling of the same fractal shape) 
can alford increased bandwidth for the cloaking character- 
isties of the system. This can lead to periodicity ofthe fc 
Shapes of common shell types but aperiodicity between the 
melal shapes of diferent shell types. 

Tt will be appreciated that the resonant structures of the 
shells may be formed or made by any suitable techniques 
amd with any suitable materials. For example. semicondue 
tors with desired doping Jevels and dopants may be used as 
conductive materials. Suitable metals or metal containing 
compounds may be used. Suitable techniques may be used 
to place conductos oni а shell, including, but no limited 
то, printing techniques, photolithography techniques, etch- 
ing techniques, and the like. 

Tt will also be appreciated that the shells may be made of 
any suitable material(s). Printed circuit board materials may 
be used. Flexible circuit board materials are preferred. Other 
material may, however, be used for the shells and thë shells 
themseives ean be made of non-continuous elements, eg a 
fame or framework. For example, various plastics may be 
used. In exemplary embodiments, he underlying surface or 
Substrate on which a FPS is formed сап have low los with 
respecto the type of radiation that the FPS is designed Tor, 
$0 as to facilitate the intended heat andlor power transfer or 
dissipation. 

Exemplary embodiments of the present disclosure can 
provide techniques, including systems andlor methods, for 
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providing a radar cross section of different sizes than as 
Would otherwise be dictated by the physical geometry of sn 
object. Such techniques (objects method) can be useful for 
implementations such as radar decoys where a given object, 
(decoy) is made to appear in radar cross section а like 
another object et, missile). Representative frequencies of 
‘operation can include those over a range of 500 MHZ 13 
1, though others may of course be realized. Other fre- 
quencies, include those of visible ight may be realized, e. 
by appropriate scaling of dimensions and selection of shape 
of fractal elements 

FIG. 4A depicts an example of a system 400 including an 
arbitrary object 402 surrounded by a fractal shield 404. HG. 
АВ depicts exemplary objects 402 that may be shielded by 
or with a focal shield 404, OF course, such objects are 
merely representative and. virtually any object or portion 
thereof may be shielded by EM radiation by а fractal shield 
designed (e.g, sized) for such radiation. 

FIG: 5 illustrates The robustness or anti-fragility presented 
by a FPS 300 under conditions where some fractal cells are 
damaged or otherwise inoperative. As shown, FPS S00 has 
a close-packed arrangement of fractal cells, indicated by 
circles 302. The close-packed arrangement provides many 
paths by which energy may be transferred from one area of 
the FPS to another, even in the presence of damaged or 
otherwise inoperative facial cells (represented by the black 
Squares shown). 

FIG. 6A depicts an example 600 of a FPS-hased shield 
602 used to dissipate incident radiation, which may be 
directed radiation of high intensity oF fluence. As shown, 
‘dition that is incident on a localized arca of the shield 602 
сап be transfered from an area of incidence, around the 
objet 604, and dissipated andor retransmitted. via plas- 
monic coupling and radiative transfer between the fractal 
ells of the FPS-based shield 60 

FIG. 6B shows another example in which directed rodis- 
"ion is incident on a rectangular shield (exemplifying that a 
shield need not be circular'elliptical or have circular or 
elliptical symmetry). As shown. the incident radiation is 
ducted (indicated by flow ies) over the surface of the shi 
and around the object within the shield. 

Accordingly the subject technology in acconlance with 
the present disclosure can provide protection for a desired 
object (ei а person or thing) from incident radiation such 
as high energy density electromagnetic waves andor 
impulses that wouk otherwise tend 10 damage or destroy the 
мех), Such defective shields, or deflectors, can be used 
оп or Tor threedimensional surfaces in addition lo 1Wo- 
dimensional surfaces. Such a deflector allows the electro- 
magnetic waves or impulses to emerge ог rem on the far 
Side ofthe object, not passing through the object, wand with 
minimum (or reduced) absorption and reflection of the 
‘waves or impulses: moreover, the momentum of the incident 
radiation is not conveyed to the objected (or such convey- 
ance is reduced compared to the case where no shield is 
wed). 

‘While embodiments are shown and deseribed herein as 
having fractal-based EM shields in the shape of concentric 
rings (circular cylinders), EM shields in accordance with the 
present disclosure сап take other shapes in other embodi 
ments. For example, one or more shells coukl have a 
decli spherical shape with minor devise me 
{ural suppor) In an exemplary embodiment, the shells could 
form a nested arrangement оГ such spherical shapes, around 
an object to be shielded (at the targeted’selected frequencies’ 
wavelengths). Shell cross-sections of angular shapes, e. 
бадви, hexagonal, while aol preferred, may be used. 


10 
Further, shields may be placed on or integrated with one or 
more surfaces of а particular object to be shielded. Such 
Shields and shield structures may be implemented in or 
Configured as conformable surfaces which adapt or conform 
To any underlying surface or structure 

‘One skilled in the ап will appreciate that embodiments 
andor portions of embodiments of the present disclosure 
can be implemented iniwith computerreadable storage 
media (hardware, software, firmware, or any combina- 
"ions of such), and can be distributed andar practiced over 
one or more networks. Steps or operations (or portions of 
Such) as described herein, including processing functions to 
derive. leam, or calculste fomula andor mathematical 
models and geometric shapes utilized andor produced by 
the embodiments ofthe presen disclosure, can be processed 
by one ог more suitable processors, e.g. central processing 
units ("CPU's") implementing suitable codeintrtions in 
any suitable language (machine dependent оп machine inde- 
pendent. 

While certain embodiments and/or aspects have been 
described herein, И will be understood by one skilled in the 
ап that the methods, systems, and apparatus of the present 
disclosure may be embodied in other specifie Torms without 
‘departing from the spirit thereof. 

Tor example, while certain wavelengths/frequeneies of 
operation have been described, these are merely represen- 
tative and other wavelength fequeacies may be utilized or 
achieved within the scope of the present disclosu 

Furthermore, while certain preferred fractal generator 
shapes have been described others may be used within the 
Scope of the present disclosure. Accordingly, the embod 
ments described herein are to be considered in all respects as 
illustrative of the present disclosure and not restrictive. 

What is claimed i 

1. Аала ей defective shield system comprising: 

а plurality of close-packed fractal cells disposed on a 
Supporting surface, wherein each fractal cell includes a 
fractal shape defining an electrical resonator, wherein 
‘eh fractal cell has a spatial extent ia a given direction 
fles than И, of an operational wavelength of incident 
‘ration, and wherein the plurality of fractal cells are 
Positioned suficiently close to one another to support 
plasmonic transfer of energy between the fractal cells; 

Wherein the supporting surface bas a configuration 
adapted to surround an object 

2. The system of claim 1, wherein the object, correspond- 
ing 10 the configuration of the supporting surface, is a 
vehicle 

3. The system of cim 1, wherein the object, correspond- 
ing 10 the configuration of the supporting surface, is a 
satelite. 

4. The system of ciim 1, wherein the object, correspond- 
ine to the configuration of the supporting surface, is an 
automobile. 

$. The system of cim 1, wherein the object, correspond- 
ing t the configuration of the supporting surface. is a lower. 

The system of cim 1, wherein the object, correspond- 
ine о the configuration of the supporting surface, is a 
person. 

7. The system of cim 1, wherein the object, correspond- 
ing to the configuration of the supporting surface, is а vessel. 

8. The system of claim 1, wherein the object, correspond- 
ing to the configuration of the supporting surface, is an 

'9. The system of claim 1, wherein the object, correspond- 
ing to the configuration of the supporting surface, is a 
weapon. 
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10. The system of chaim 1, wherein the object, corre- 
sponding о the configuration of the supporting strüce, Ба 
ship. 

TL The system of claim 1, wherein the object, corre- 
sponding to the configuration ofthe supporting surface, Ба < 
rocket 

12. The system of claim 1, wherein the object, corre- 
sponding о the configuration ofthe supporting surface, Ба 
Spacecraft 

13. The system of chaim 1, wherein the object, corre- 
рокае he configuration of he supporting sic son 

14. Ihe system of claim 1, wherein the object, corre- 
sponding to the configuration o the supporting suce, is a 
piece of artillery, 

15. The system of claim 1, wherein the object, corre- 
sponding о the configuration of the supporting surface, Ба 
‘dome, 

16. The system of chaim 1, wherein the object, corre- 
sponding о the configuration of the supporting surface, is a 
body covering. 

17. A Пса shield system comprising: 

a first plurality of concentric first shells, each first shell 
inciting a substrate having first and second surfaces 
anda plurality of close-packed fractal cells disposed on 
4 supporting surface disposed om the first засо 
‘wherein cach fractal cell includes a fractal shape del 
ing an electrical resonator, and wherein the plurality of 
fractal cells are positioned sufficiently close to one 
another to support plasmonic transfer of energy 
between the fatal сей 

wherein the fist plurality of concentric fist shells have a 
configuration adapted to surround an objec. 

18, The system of claim 17, farther comprising: 

а second plurality of concentre second shells, each sec- 
‘nd shell including а substrate having first and second 
surfaces and a plurality of close-packed fractal cells 
disposed on a supporting surface disposed on the fist 
Surface, wherein cach fractal cell includes a fractal 
Shape defining an electrical resonator, and wherein the 
plurality of fractal cells are positioned sufficiently close 
to one another o suppoli plasmonic transfer of energy 
between the fractal cells; 

‘wherein at least one of the second plurality of second 
‘hells is configured st a greater distance fom the object 
than at least one of the first plurality of fist sell 

19, The system of claim 18, wherein cach of the second 
shells are configured at a respective greater distance from 
he object than the first plurality of first shells. 
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20, The system of claim 17, wherein the object, corre- 
sponding to tbe configuration of the frst plurality of coa- 
‘centri first shells, is a vehicle, 

21, The system of chim 17, wherein the object, corre- 
sponding to the configuration of the fnt plurality of eon. 
enti fist shells, is а satellite. 

22, The system of chim 17, wherein the object, come- 
sponding to the configuration of the first plurality Of con- 
‘enti first shells, is an automobile. 

23. The system of claim 17, wherein the object, core 
sponding to the configuration of the first plurality of con- 
амне first shells, is tower 

24. The system of claim 17, wherein the object, core- 
sponding to tbe configuration of the fist plurality of con- 
‘enti first shells, is à person, 

25, The system of chim 17, wherein the object, come 
sponding to the configuration of the first plurality ог con- 
‘enti first shells, is a vessel. 

26, The system of chim 17, wherein the object, corre- 
sponding to the configuration of the бги plurality of con- 
centri first shells, is an antenna 

27. The system of claim 17, wherein the object, core 
sponding to tbe configuration of the fit plurality of con- 
enti first shells, is a weapon. 

28. The system of claim 17, wherein the object, corre- 
sponding to the configuration of the first plurality of con- 
enti fist shells, ie a ship. 

29, The system of chim 17, wherein the object, corre- 
sponding to the configuration of the fist plurality of con- 
санне fst shells, is a rocket 

30, The system of claim 17, wherein the object, corre- 
sponding to the configuration of the first plurality Of con- 
centri first shells, is а spacer 

31. The system of claim 17, wherein the object, core 
sponding to the configuration of the first plurality of con- 
‘enti first shells, is an гай, 

32, The system of claim 17, wherein the object, corre- 
sponding to the configuration of he ги plurality of coa- 
enti first shells, is а piece of artillery. 

33, The system of chim 17, wherein the object, core- 
sponding to the configuration of the бен plurality of con- 
Venti first shells, is а radome. 

34. The system of claim 17, wherein the object, core 
sponding to the configuration of the fnt plurality of con- 
centri first shells, is а body covering. 
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/CTROMAGNETIC CLOAKING METHOD 


BACKGROUND 


{0001} In order to exploit electromagnetism, materials are 
commonly used to control and direct the electromagnetic 
fields, For example, a glass lens in a camera directs the rays 
of light to form an image, metal cages are used to screen 
Sensitive equipment fom clectomagnet radiation, and 
various forms of “black Bodies" are utilised to prevent 
‘unwanted reflections. One aspect of electromagnetism 
which is of particular interest, i the use of materials in the 
manipulation of electromagnetic waves such as to conceal or 
cloak objects or volumes of space from detection by an 
outside observer, 

10002) Several known methods exist which attempt to 
achieve electromagnetic concealment of objects. Por 
example, it is possible to use a series of cameras to project 
an image to an observer of what he would se if an object 
in question were not blocking his view path, As a resul, the 
observer does mol realise that the object is present. This 
method, however, relies on the use of ative components, 
and depends heavily on the relative positioning ofthe object, 
cameras and observer at all times. 

[0003]. Further known concealment methods include ta- 
ditional “stealth technology” and the use of Tow radar cross 
section structures. These are designed to minimize back 
rellection of radar or other electromagnetic waves. Whilst 
these structures can provide a reduced or altered electro- 

magnetic signature, because they involve either the scatter- 

ing of incident waves away from the target or absorbing 
incident waves, the objects which they hide are still detect- 

able in transmission: 

19004] In their paper, Physics Rev. E95, 016623 (2005), A 
Alu and N Engheta suggest a scheme for the concealment of 
Spherical and cylindrical objets through the use of plas- 

monic and metamaterial ‘cloaks or covers, Whilst this paper 
provides a method of reducing the total scattering cross 
Section of such objects, it relies on a specific knowledge of 
the shape and material properties of the object being hidden. 
Tn particular, the electromagnetic cloak and the concealed 
object form a composite, whose scattering properties can be 
reduced in the lowest arder approximation. Therefore, if the 
shape of the object changes, the shape of the cloak must 
change accordingly. Furthermore, this method relies on a 
resonance effect, such that if the frequency dis away from 
its resonant peak, the method is less effective. It is therefore 
a narrowband method, which cannot be implemented for 
broadband applications. 

10005] A further aspect of electromagnetism which is of 
interest is the use оГ materials in electromagnetic sensing 
and energy harvesting applications. Several known devices 
exist in this area, such as satellite dishes and solar energy 
panels Whilst such prior ап devices are operable to collect 
Or detect electromagnetic radiation incident upon them from. 
З number Of different directions, and can be moveable lo 
capture radiation incident from any desired direction, they 
Фа not have the capability to capture electromagnetic rodia- 

tion inciden from all directions at any given time. Problems 
therefore arise im applications when the direction of the 
leciromagnctie source is initially unknown or constantly 
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changing. such as in solar energy collection and microwave 
energy beaming on mobile platforms. 


SUMMARY 


10006] The invention is set out in the claims. According to 
ıa first embodiment, because а method is provided in which 
those rays which would have passed through a particular 
volume of space are deflected around the volume and 
ташта 1o their original trajectory, an observer would 
conclude that the rays had passed direclly through that 
Volume of space, This will be the ease regardless of the 
relative positioning of the observer and the concealed vol- 
ume. Furthermore, because no radiation can get into the 
concealed volume nor any radiation gets ош, an object of 
any shape or material placed in the concealed volume willbe 
invisible to he observer, 

18007] In one aspect, the invention utilises а co-ordinate 
transformation approach which is independent ofthe sizes of 
the concealed and concealing volume and does not suffer 
Trom any of the fundamental sealing issues which айап 
Known concealment schemes. Is also possible to use the 
transformation method for any shape of concealed or con- 

cealing volume. The wavelength of the electromagnetic 
radiation does not appear in the solution, such that the 
invention can be applied for any size structure and for any 
‘wavelength, and for near and far els 

[0008] In a further embodiment of the invention, ай elec- 
tromagnetic fields which are incident on an outer surface of 
а particular volume of space are concentrated into а inner 
core region, regardless of their direction of incidence on the 
outer surüce. This enables a detector ог collector ю be 
placed at the inner core into which the electromagnetic lds 
have been concentrated, allowing it to interet with the 
intensified elds Trom all directions at that location, Because 
a method is described in which those mys which pass 
through the particular volume of space are reumed to their 
original trajectory outward of its outer surface, an observer 
would conclude that the rays had passed directly through 
that volume of space, regardless of the relative positioning 
fof the observer and the volume in question. In addition. the 
present invention enables a detector placed within the inner 
ore region to have its material properties matched lo the 
Surrounding layer such that it will also be invisible 10 an 
observer viewing the set up from any direction, 


BRIEF DESCRIPTION OF THE DRAWINGS 


{0009} FIG. 1 is а cross-scetional ray acto diagram 
for a sphere of radius re cloaked within an annulus of 
radius Rare assuming that Rr 

10000] TIG. 2a shows a field line in rc space plotted on 
a Cartesian mesh; 

[ооп] FIG. 2h shows the field line and backround cor 

dinates of FIG. 2a both distorted by the same transform 

"in: 

[W012] FIG. 3 is a лаана view ofthe electrostatic 
ресет ed Jines fora sphere of radius re, cloaked 
‘within an annulus of radius К, eR, ested close o a point 
charge, assuming that Rc 

10013] FIG. 48 is a threedimensional depiction of the 
diversion of sloetromagnetie rays around a cloaked volume, 
according to the present invention: 


US 2008/0024792 АТ 


[0014] FIG. 4b is a three-dimensional depiction of the 
diversion of electromagnetic rays around a cloaked surface, 
according o the presem invention: 

19018] FIG. 5 shows а front perspective view ofa 'Swiss- 
mol metamaterial: 

19016] TIG. 6 shows a top view of the “Swissroll” 
metamaterial of FIG. S 

T0017). FIG. 7 shows a single split ring metamaterial 
19018] FIG. 8 shows а plan view of a split ring structure 
in а square array, latice spacing а 

[0019] TIG. 9 depicts the building of three-dimensional 
Split ing resonator (SRR) at unit сей level; 

T0020] FIG. 10 is a prior-art negative index metamaterial 
comprising SRR's and wires; 

[0021] FIG. 11 is a cross-sectional ray trajectory diagram. 
of a concentration device of radius R jn which a spherical 
volume of space radius R is compressed to a smaller 
volume of space radius Ry: and 

1022] TIG. 12 is a erost-sectional ray trajectory diagram. 
in which rays from a point source incident on a sphere radius. 
К, are concentrated into ап inner sphere radius R. 


DETAILED DESCRIPTION 


0023] In overview, according to а fist embodiment the 
invention provides a method of concealing an object or 
volume of space by means o redirecting the electromagnetic 
field lines around it. Any Bold lines which normally would 
ow through the concealed volume аге redirected through a 
surrounding concealing volume. Outside of the cloaking 
sinucture, the field lines remain unperturbed. The cloaking 
Structure s formed from à metamaterial, tbt is à material 
designed o exhibit the socii material parameters required 
for cloaking he обес or volume in question. In particular, 
the чаше permittivity є and magnetic permeability and 
hence the refractive index п of the cloaking metamaterial 
can be varied effectively continuously spatially in order to 
‘manipulate the electromagnetic field lines and hence effec- 
tively conceal the enclosed volume. As a result of the 
invention, the concealed volume is detectable to an out 
side observer and any electromagnetic radiation produced 
фу an object within the concealed volume cannot escape 
iom it 

19024], In a further embodiment the invention provides a 
method of concentrating the electromagnetic fields incident 
upon the outer surface of a concentrator device ino an inner 
core region. The concentemtor structure comprises concen 
trating volume and a collecting volume. Any field lines 
‘which would normally Row through the concentrating vol- 
ume are redirected into an inner collecting volume. Outside 
of the concentror annulus surrounding the concentrating 
Volume the eld lines remain unperturbed. The concentrator 
Situs: is formed from a metamaterial in а similar manner 
to that described above for the cloaking structure above. 
19026] Whilst, as is outlined in more detail below, the 
transformation method described herein can be applied to 
conceal any desired volume using any desired cloaking 
Structure, for simplicity it will first be described in relation 
to the simple spherical case as shown in FIG. 1. According 
to FIG. 1 the volume to be hidden is a sphere 100 of radius 
К, and ihe cloaking material is contained within the annulus 
102 of radius R, те. In order to create a secure, radiation- 
йге volume within the sphere 100 of radius Ry. all those 
electromagnetic field lines 104 which normally would flow 
Through the sphere 106 of ras rel. must therefore be 
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‘compressed into the cloaking annulus 102 R,<reR That is, 
inorder to remove the sphere 100 of radius В, fom view, the 
volume within hat sphere 100 plus the volume within the 
annulus 102 must all be mapped onto the annulus 102 of 
radius R,<reR,. In the medium outside of the sphere 106 
eR, the electromagnetic field lines 104 must remain unper 
urbea. 

10026) The theory of propagation of electromagnetic 
waves is well known and so only the relevant aspects are 
summarised here in the context of the invention. In free 
space, the magnetic field strength H is related o the mag- 
netic Bed intensity B and the magnetic permeability of fee 
space, l via the equation B-p, Н. The electric field E in 
Tree space is related othe electi displacement field D and 
lec permitivity of free space e via the equation Dre, 
FE Tn а dielectric the value of € and р are modified by the 
relative permittivity and permeability value e. р, and the 
тобе index of the invention is given by 


= 


As will be well known to the skilled person in the art, the 
three vectors E, Н, and S are mutually orthogonal, with the 
Poynting vector S being calculable via the vector cross 
product S-ExH. The Poyating vector S gives the direction. 
and magnitude of energy low per unit area per unit time of 
fan electromagnetic wave, and in а my trajectory diagram 
such as that shown in FIG. 1, tbe direction of he rays of light 
Correspond 10 the electromagnetic field lines and follow the 
direction of the Poynting vector In onder to implement this 
invention therefore, it is necessary to focus or redirect any 
of the electric displacement ПЕМ D, the magnetic field 
intensity В, and the Poynting vector S зо that they void the 
Sphere 100 of radius R, and retum undisturbed to their 
original wajoctories. 

10027) As described in more detail below the approach 
further requires solution of Maxwell's equations in relation 
to the redirected feds. For case of depiction, redirection of 
the Poynting vector in particular will be addressed in the 
following description. 

10028) In order to calculate the electromagnetic properties 
which a cloaking structure must possess in order to effec. 

tively implement the desired cloaking effets, the first step 
3s wo cile the distortion which must be applied to the 
Poynting vector S so that the rays do not pass through the 
sphere 100 of radius R. As shown in FIGS. 2а and 25, this 
i achieved by recording the initial configuration of each ray, 
"which would occur in the absence of a cloaked volume and 
cloaking material. on à known geometric mesh, such as a 
Spherical or Cartesian mesh. For example in FIG. 2a, a 
Single ray 200 is plotted on a Cartesian mesh 202: Once the 
appropriate rays 200 have been plotted on it, the Cartesian 
mesh 202 is stretched or distorted in such a manner that the 
ays plotted thereon become distorted o follow their new 
desired path, avoiding The cloaked volume. The distortions 
"which are imposed on the Cartesian mesh 202 in order 10 
achieve this can then be record as coordinate transfor- 

"mation between the original Cartesian mesh 202 and a 
second transformed mesh 204, wherein the second mesh is 
defined by: 


алза اوا‎ ui % 
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10029] In this second mesh 204, lines of constant qs. qs 
define the generalized q, axis, and so оп. Н will be seen that 
conversely ifthe second mesh 204 comprised a set of points 
defined by equal increments along the 4. qy: qj axes, it 
would appear distorted in the x. у, z Cartesian frame, as a 
comparison of FIGS. 2a and 25 clearly demonstras, 
10030) The benefit of performing this transformation is 
that, as described below, it can be shown that 5 possible 
to solve Maxwell's equations in the same form in the 
ransformed geometry as in the original geometry. with only 
a corresponding transform ofthe spatially distributed values 
ofe and being required This сап be understood intuitively 
Trom the recognition that variation of the permittivity є and 
permeability н values, and hence the refractive index n in a 
Space. is equivalent to distorting the geometry of the space 
as seen by a light гау. It will be noted that the approach 
specifically addresses modification of he value of € and p 
individually ater than of the refractive index пер. In. 
particular this allows reflection between interfaces of dif- 
Terent media 10 be removed by ensuring impedance (7) 
matching where 


[0031] As will be known to the skilled person, Maxwell's 
‘equations in a system of Cartesian coordinates take the Form- 


where both electric permittivity c and magnetic permeability 
ра depend on position. As described in Annex 1, when a 


Coordinate transformation is applied to these equations, in 
the now co-ordinate system they take the Forn: 


vba 
Niel o 


where c and jı are İn general tensors, and Ê, Й are renor- 
malized electric and magnetic fields. АШ our quantities are 
simply related t» originals. [n other words the form of 
‘Maxwell's equation is preserved by a co-ordinate transfor- 

mation: the co-ordinate transformation does no change the 
fact that we are still solving Maxwell's equations, it simply 
changes the definition of e i. 

10032) 1а particular, as is shown in detail in Annex 1, the 
efect of the transformation on jı and e is to seale them both 
by a common factor A generalized solution to this is shown 
in Amex 1, however in the ease of an orthogonal geometry 
(Cartesian, spherical or cylindrical) but the renormalized 
values of the permittivity and permeability are: 


fie 
Ei 
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10033) Referring back to the spherical case as shown in 
FIG. 1, the natural choice of mesh on which to plot the 
original ray configuration is a spherical one, which uses the 
co-ordinates r, 0 and ¢. The co-ordinate transformation 
‘operates by taking all he fields in he sphere 106 or radius 
‘Rand compressing them into Бе annulus 102 of radius 
В.В». This is achieved by any transformation of the 
Torn 


where f (¢) Ба monotonically increasing funcion of r, this 
‘ill map the entire interior of a sphere 106 of radius R into 
ап annulus bounded by two spheres 100, 106 radii R, and Ra 
respectively. There is symmetry for ¢ and © because Ше field 
Tines are being compressed radially only, so their angular 
positioning is not distorted. 

10034) The simplest solui 
"По which simplifies to give: 


e o 
10025] In order to ascertain the electromagnetic properties 


which will be required of the cloaking anulus 102 material 
зо that it achieves the desired result of cloaking any object 
їп the sphere 100 R, the transformation which has been 
imposed on т, ¢ and 0 must be applied in an analogous 
manner to c and p, эз shown for the general cse in Annex 
1. At each point (x у, 2) ia space, e and p will have 
component (e, e. €). (x Het) which must be transformed 
то spherical coordinate Valve (^ e... бо) |, HO. ifo) in 
the transformed geometry. 

10036] We do this in two steps: 


First transform to spherical coordinates without any com- 
pression, 
[I 


so that, as shown in equation (4) above, n the new frame, 
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where c, бо ey the throe components of the permittivity 
tensor in the orginal Cartesian frame, and we assume 
е permittivity and permeability are equal. Note that we cs 
easily extract the Cartesian view of <, вы «y fiom (A4) by 
removing the appropriate factors of r 

19039] In order 10 create a protected space inside the 
sphere radius R, we make a farther transformation to a new 
Cylindrical system in which the radius is compressed aking 
шу ray trajectories with it. I is noted that computer pro- 
grams work in Cartesian coordinates and therefore that it is 
possible о reexprest the compressed radial coordinate 
System in terms of a compressed Cartesian system, Y y 7, 
зу removing factors of r. 
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Consider the transformation from equation (9), 
10040) 


ЕТ os 


which can be re-expressed as, 


D" va 
We calculate, 
Ima 
so that in be new frame, 
DIEN 


19042] Alematively we can reinterpret these values in a 
Canesian coordinate frame, ХУ, which is easily done by 
comparison with (Ач), 
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-continued 


where we have assumed that the starting materialis vacuum. 
for Rye? 


for Ре, we may choose any value we plese for the 
dielectric functions since radiation never penetrate into this 
region In this region €, p are free to take апу value without 
restriction whilst still remaining invisible, and not contrib- 
uting to electromagnetic scattering. This will be the case for 
all cloaked volumes, regardless ОГ their shape or size. 
[0043] Ifa suitable cloaking material can be implemented 
foc the annulus 102 of radius R; «re this will exclude all 
fields Irom entering the central region 100 of radius R, and, 
conversely. will prevent all fields from escaping from this 
region, The cloaking structure itself and any object placed in 
the concealed sphere 100 R, will therefore be undetectable 
in either reflection or transmission. h will be noted hat at all 
points in the medium the impedance 


‘such that no unwanted reflection in the medium, caused by 
impedance mismatch, takes place. 

[0044] It is noted that if the impendance =E=] is 
achieved at all points in the metamaterial, the cloaking 
Siete apd concealed volume will appear to contain only 
free space, and so will be invisible if embedded in free 
space. If the cloaking structure is embedded in another 
medium the effect will dif, for example if embedded in 
water it would have the appearance of a bubble. In order to 
‘make the cloaking structure invisible in another medium it 
is necessary lo match the ratio fj and e in the metamaterial 
to that of the surrounding medium at the interface between 
the two. As the skilled person will appreciate, whilst this 
changes the numerical valves of e and и in the cloaking 
Structure metamaterial, the general transformation theory 
outlined in Annex 1 remains the same. That is, because the 
present invention enables € and р to be controlled in a 
metamaterial independently Of one another, it is possible 0. 
achieve any desired value of 2, to match the impedance of 
{he metamaterial 10 that of its surroundings. 


Jan, 31, 2008 


[0045] Whilst in FIG. 1 the cloaking annulus 102 is 
depicted as being relatively thick, this does not have to be 
he case. The solution is not dependent on shel) thickness or 
any other length scales, such that it does not suller from any 
sealing issues. Additionally, the solution provided holds in 
Barh in the near and far fields, because the solution does nor 
depend on the wavelength A. This is demonstrated in FIGS, 
1 ad 3. For purposes of illustration, suppose that Rossi. 
"where 2. is the wavelength so that we ean use the my 
approximation to plot the Poynting vector. If our system is 
then exposed t a source of radiation at infinity we can 
perform the ray tracing exercise shown in FIG. 1. Rays 104 
Та his figure result from numerical integration of a sc of 
millon 's equations obtained by taking the geometric limit 
of Maxwell's equations with anisotropie, inhomogeneous 
media. This integration provides an independent confirma- 
чоп har the configuration specified by (9) and (10) excludes 
ays from the interior region 100. Alternatively if Rech and 
we locate a point charge 306 nearby, the electrostatic (or 
magnetostatic) approximation applies. A plot of the local 
electrostatic displacement field which results is shown in 
FIG. 3. 
[0046] The theoretical solution outlined above can be 
demonstrated using a ray racing program to calculate the 
"ay trajectories. According to such a program, a specified 
‘terial is assumed lo exist around а central volume that is 
to be ‘cloaked’ or rendered invisible to the user. Using the 
specified parameters as input, the ray-tracing code confirms 
the theoretical prediction. Ray tracing programs of this type 
‘will be well known to those skilled in the art, although some 
existing programs will not be able to deal with the com- 
plexity ol the problemn for this invention. In FIGS. do and 4b, 
û ray tracing program has been used which was developed 
fom a custom ray tracing code based on a Hamihonian 
formulation o solve Maxwell's equations in the geometrie 
limit (e zero wavelength limit). The results are shown for a 
spherical structure 400 and a cylindrical structure 402 
respectively, wherein the transformed parameters e and p in 
the cylindrical case are calculated in a similar manner to 
ово Tor the sphere, as shown below: 
10047) First transform to cylindrical coordinates without 
any compression, 


so that in the new frame, 


оо 


We calculate, 
10048) 


aw 
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and hence, 


where еы; the throe components of the pormitivity 
tensor in the original Cartesian frame, and we assume that 
the permittivity and permeability are equal. Note that we can 
easily extract the Cartesian view оГ єє; from (A13) by 
removing the appropriate factors of r 

10049) n order to create а protected space inside a cylin- 
der radius R, we make a further transformation lo a new 
‘cylindrical system in which the radius is compressed taking 
amy ray trajectories with it. I is noted that computer pro- 
grams work ia Cartesian coordinates апа therefore that it is 
possible to reexpress the compressed radial coordinate 
system in terms ofa compressed Cartesian system, XY. by 
removing factors of v. 


Consider the transformation, 


7 
We calculate, 
О 
e 
so that in the new frame, 
for erat, 
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-continued 


for Fal, we may choose any value we please for the 
dielectric functions since radiation never penetrates into this 
region. 


Alternatively we can reinterpret these valves in а Cartesian 
oonlinat frame xy 7. which is easily done by comparison 
with (A4). 


С 


‘where we have assumed that the starting material is vacuum, 
10053] FIGS. 4a and 4b show that the incident rays 404, 
406 are divert around a central region 400, 402 and 
‘emerge from the cloaking region 408, 410 apparently unper- 
murted, as predicted by the theoretical solution. 

16884] Whilst the theoretical solution has been confirmed 
by ray-iracing methods, in order to put the invention into 
elect а suitable material to form the cloaking structure has 
been developed, 
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10055 The material parameters of the cloaking structure 
require that the components af € equal those of hate and 
vary throughout space, and thatthe tensor components of 
and t vary independently. The anticipated material is thus 
inhomogeneous and anisotropie. Moreover, the material 
parameters e and jf must assume values less than unity and 
approach zero at the interface between the concealed region 
and the cloaking shell, Furthermore, t is noted that equation 
(6) is singular at PR. This is unavoidable as can be seen 
by considering а ry headed directly towards the centre of 
the sphere 100 (FIG. 1). This ray does not know whether to 
be deviated up or down, left or right Neighbouring rays 104 
are bent around tighter and tighter ares closer to the critical 
тау hey are. This ia tum implies very steep gradients in € 
and pr. Parameters c and! are necessarily anisotropic in the 
‘cloaking material because space has been compressed aniso- 
topically. This set of constrains is not attainable by con- 
ventional materials for example because finding matching 
values for е and h in the same waveband docs not occur 
However, given the rapid progress that has occured over the 
past several years in artificial materials, а metamaterial can 
be practically designed that satisfies the specifications. 
10056) Metamoterials are artificially constructed "materi 
als which can exhibit electromagnetic characteristics that 
are dificult or impossible to achieve with conventional 
materials. From an electromagnetic point of view, the wave- 
length, A, of a wave passing through a material determines 
whether a collection of atoms or other objects can be 
considered а material and properties at the atomic level 
‘determine є and p- However, the electromagnetic parameters 
€ and и neod not arise strictly from the response of atoms or 
molecules: Any collection of objects whose size and spacing 
are much smaller than +. сап be described by an e and u. In 
that case, the valves of e and н ме determined by the 
scattering properties of the structured objects. Although such 
n inhomogeneous collection may not satis an intuitive 
definition of а material, an electromagnetic wave passing 
through the structure cannon tell the difference, and, from the 
lecromagpetie point of view, we have created an artificial 
is properties of metamaterials 
isi futher in "Metamstersls and Refractive 
DR Smith, J B Pendry, MCK. Wilshire, VOL 308, 
SCIENCE 061081 (2004)which is incorporated herein by 
reference 
10057] One useful propery exhibited by certain metama- 
terials is that of arificial magnetism. It has been found that 
Structures consisting of non-magnetic arrays of wie loops in 
"which an external field can induce а current consequent 
produce an effective magnetic response. One such design is 
the so-called “Swiss-roll” structure, as shown ia FIG, 8 The 
той $00 is manufactured by rolling an insulated metallic 
Sheet around a cylinder 504. A design with about 11 tums on 
а 1-em-liameter cylinder gives a resonant response at 21 
МИР The metamaterial is formed by stacking together 
many of these cylinder. In this structure, the coiled copper 
Sheets have а self-capacitance and зе палас that cre- 
‘tea resonance. The currents that ow when this resonance 
is activated couple strongly to an applied magnetic field, 
Yielding an effective permeability tat can reach quite igh 
їз. No curent can low around the coil except by self 
capacitance. As is shown in FIG. б, when а magnet field 
parallel to the cylinder 600 is switched on it induces currents 
î în the coiled sheets 602. which are spaced a distance d 
apart from one another, Capacitance between the first 604 
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and last 606 turns of the сой enables current to бот. This is 
described further in “Magnetism from Conductors and 
Enhanced Non-Linear Phenomena”, 1 B Pendry, AJ Holden, 
DIJ Robbins and 1 Stewart IEEE Trans. Мат. Theory and 
Techniques, 47, 2075 (1999), which is incorporated herein 
by reference. 

[0058] One problem with the Swiss-oll structures is that 
Фе continuous electrical path provided by metal cylinders 
сап cause the metamateril to respond like an effective metal 
when the electric Вей applied is not parallel o the cylinders, 
hence restricting its usefulness in certain applications. An 
adaptation described in the same paper which avoids this 
undesirable effect is the split ring resonator (SRR). The SRR 
is built up from a series of split ings, as shown in FIG. 7. 
Each split ing 700 comprises at least two concentric thin 
metal rings 702, 704 of width c, spaced арап by а distance 
Ч, each one with a gap, 706, 708. By eliminating the 
continuous conducting path which the cylinders provide, an 
SRR eliminates most of the electrical activity along this 


[0059] As shown in FIG. 8, И is possible to form a planar 
split баш structure 800 from а series of split rings 802, 
spaced a distance a apart. The two dimensional square array 
380 shown in FIG. 8 can be made by printing with metallic 
inks [Peach printed sheet is then fixed to a solid block of 
inert material, thickness a, the blocks can be stacked o give 
columns оГ rings. This would establish magnetic activity 
along the direction of stacking, axis 

10060) The unit cell 900 of the stacked SRR structure is 
shown im FIG. 9 on the left. П is possible to form a 
Symmetrical three dimensional structure starting from sich 
а structure comprising successive layers of rings stacked 
along the zaxis. This is achievable by cutting up the 
Structure into a series of slabs thickness а, making incisions 
in he y-z plane and being careful to avoid slicing through 
any of the ings. Each ofthe new slabs contains a layer of | 
sings but now cach ring is perpendicular to the plane of the 
Slab and is embedded within. The next stage is o print ono 
the surface of each slab another layer of rings and stack the 
slabs back together again. The unit cell 902 of this second 
structure is shown in the middle of FIG. 9. In the final step, 
а third set of slabs is produced by cuting in the x-z plane, 
printing on the surface of the slabs, and reassembling This 
estt in a structure with cubic symmetry whose unit cell 
904 is shown on the right of FIG. 9. 

10061] Similarly c can be govemed by an атау of thin 
‘wires as described in “Extremely Low Frequency Plasmas in 
Metallic Mesostucures 1 B Pendry, A J Holden, W 1 
Stewart, 1 Youngs, Phys Rev Let, 76, 4773 (1996) which is 
incorporated herein by reference. 

I0062 Hence known techniques can be applied to con 
smc the metamaterial required to put the current invention 
as described above into practice. The materials comprise 
many unit cells, each of which is designed lo have а 
predetermined valve for e and i, such that they correspond 
To the values determined by equation (4) above (or Tor the 
nan-orthogonal cas, equation (23) of Annex 1). As will be 
apparent to the skilled reader, this may involve each unit cell 
having slightly different values of € and p” 1o those of ir 
radially neighbouring cells. Fach unit cell in the metamate 
Tial acts as a concealing volume element. The concealing 
Volume elements are assembled inthe correct respective 
spatial positions to form the cloaking structure, as calculated 
by the methods outlined above, The cloaking structure will, 
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asa result, possess the spatially distributed material param- 
eter values required for electromagnetic concealment of the 
enclosed volume. 

[0063] For practical implementation of the theory outlined 
above, a three dimensional cloaking structure will be nec 
‘essary in most cases. А solid composite metamaterial struc- 
ture сап be formed using fabrication techniques similar to 
those usad to manufacture а gradient index Jens, One such 
known structure 1000 is shown in FIG. 10, in which SRR? 
and wires are deposited on opposite sides lithographically on 
a standard circuit board to provide a desired material 
response. This is described in more detail in “Reversing 
Light with Negative Refraction”, J B Pendry, D R Smith, 
Physics Today, June 2004, which is incorporated herein by 


reference. 


The unit се structure of the metamaterial used ensures that 
anisotropy and continuous variation of the parameters, а 
required hy the theoretical solution, can be achieved. Unre- 
{ated to cloaking, another application of the transformation 
theory described above is a device for concentrating fields, 
TIG. 1 shows a concentrator that concentrates electromag- 
netic fields incident upon its outer surface (110) ошо an 
inner core region (114). The transformation that character- 
izes the concentrator, for he spherical geometry, is shown in 
FIG. 11. The outer radius of the device (I10) is Ry. A 
concentrating volume of space (112) with radius Rak, is 
compressed to a collecting volume (114) of radius Ry. The 
‘Shel volume (116) that lies between В, and R, is expanded 
{orl the region (118) between R, and R, s FIG. 1 depicts. 
A simple example of this transformation that compresses the 
core (12) uniformly and stretches the shell region (116) 
ıa linear radial funtion is given by 


ew as 


‘The resulting material properties of permitting and perme- 
ability ia the concentration device are then 


С 
Vete il as 


leg 
oun mer 


"where the material properties are given relative to the 
extemal environment. As with the cloaking пи, the 
external envionment may be free space or any other 
medium. 
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10065] ln onler to concentrate fields into an arbitrarily 
Small volume, we let R20 and obtain 


[E L 


aa] ose 


10066] If we wish the concentration eros section of the 
sphere o equal it's outer radius, then we let RyRy, 


О „ 
м beret 
Ашыр mer 


10067] This is the perfect field concentrator. The material 
parameters which are required in the concentrator can be 
achieved through the use of metamaterials as described in 
‘elation to the cloaking structure. The penmitiviy € and 
permeability p сап be controlled independently of one 
another in exch of three dimensions within each unit ell of. 
‘he metamaterial, 

10068] The concentrator device is unique, and different 
dicm focusing lenses and mirrors, in that it operates on fields 
incident from any direction. For electromagnetic sensing or 
energy harvesting applications а detector or collector would 
фе placed tthe core (114) to interact with the intensified 
fields at that locaton. Part of the utility of this device is 
concentration of fields when the direction of their source is 
initially unknown or constantly changing са, solar energy 
collection or microwave energy beaming on mobile plat- 
Torms: 

10069) А detector placed t the concentrtor's core (114) 
could easily be configured to provide accurate directional 
{information as well as collet the energy. This could be 
accomplished by, for example, using a spherical shaped 
desecior pattems into eight quadrants. By comparing the 
energy collected from each quadrant, accurate directional 
{information will be obtained. The detector need not be 
spherical. A transformation could be used that results in a 
core region that is а thin circular disk. This would make the 
concentrator compatible with common planar detectors 
[0070] The device can also provide impedance matching 
to the detector This is achieved by applying the inverse 
transformation to the desired detector, expanding it fom the 
core radius, Ry o the radius Ко Iis then possible to design 
‘an impedance matching layer (between К, and К.) to match 
the transformed detector o its environment This impedance 
matching layer is hen transformed with tbe forward trans 
formation expanding it 10 fil the region (118) between R, 
and R The resulting shell layer between R, and Ry. 
provides both concentration and impedance matching fune. 
ions 

[0071] Like the cloak structures the concentrator (110) ean 
е perfectly matched to its environment, so that ifthe fields 
are not disturbed in the core (114) by a detector. the device 
(110) is undetectable by extemal electromagnetic probing. 
“This device (110) can operate in both near and far field 
regimes and at any size scale and wavelength. The basic 
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formalism of this transformation can be applied to other 
basic geometries, (ер, cylindrical) or applied conformally to 
an arbitrarily shaped object. 


FIG. 12 demonstrates the concentration of rays o field lines 
from а point source (120) incident upon a sphere (122) 
radius Ra, into ап inner core region (124) radius К, 


[0072] The co-ordinate transfer mapping theory outlined 
above has been described with respect to diverting the 
propagation of electromagnetic waves, However it is noted 
that there is а significant analogy between electromagnetic 
and other propagating waves sich as acoustic waves, Ia 
particular this theory may be applied to obtain specifications 
for the mechanical properties of a material such as density 
and stiffness that yield acoustie cloaking Such а cloak may 
be used for example to conceal bodies from sonar detection. 
10073) Whilst the description af the cloaking theory above 
is directed mainly to concealing objects, И will be appre 

aned that the diversion of electromagnetic disturbances from 
the cloaked volume into a cloaking shell crestes an electro- 

magnetic quiet zone inside. Equation (9) dictates that any 
electromagnetic radiation produced by an object inside the 
quiet zone will not be able to emerge fom it, This may be 
Put to use in electromagnetic interference shielding appli- 
cations, for example inside MRI machines. Analogously, 
acoustic quiet zones may also be achieved. 

10074) The application of the present invention is not 
limited to the cloaking and concentrator structures as shown 
inthe Figures. As demonstrated clearly in Annex 1, the 
mathematical solution provided herein applies to cloak а 
Site of any shape. Furthermore, if a volume is cloaked, 
эп object of any shape or material placed therein will nol be 
detectable by ап outside observer, either in reflection mode 
or transmission mode, 

10075| The methods described herein can be used to apply 
any appropriate coordinate transformation between any 
appropriate co-ordinate systems and using any appropriate 
function of the co-ordinates im the original frame. The 
cloaking structure used to conceal the material within it сап 
be of any shape or thickness, In particular, the cloaking 
structure docs not have to follow the same shape as the 
Object within that is to be concealed. It will be apparent to 
the skilled reader that the methods described herein can be 
used to transform ай frequencies of electromagnetic radia- 

Чоп, and for a given application can be applied to radiation 
in any specifie frequency range of the electromagnetic 
spectrum, including infrared, radio, visible ight, x-rays, 
microwaves and radar. 

19076] In the examples shown impedance matching has 
been achieved by the ratio 


As will be apparent to the skilled reader, impedance match- 
ing of the sort described herein can be achieved for 
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[7] 


where m is any real constant value. In particular, the desired 
ratio of we wil depend on the medium in which the cloaking 
Sinite isto be embedded. 

[W078] While this invention bas been particularly shown 
and described with references to prefered embodiments 
‘hereof, it will be understood by those skilled in the ап that 
various changes in form and details may be made therein 
‘without departing from the seope of the invention encom- 
passed by the appended claims. 


What is claimed i 

1. A method of constructing a concealing volume com- 
prising constructing a plurality of concealing volume ele- 
ments around а conceslable volume, each concealing vol 
‘ume element having a material parameter arranged to direct 
a propagating wave around a concealable volume. 

2. А method as claimed in claim 1 in which the material 
parameter comprises one of refractive index, electrical per- 
mittivity. magnetic permeability. 

3. А method as claimed in claim 2 in which the propa- 
gating wave comprises an electromagnetic wave 

4. A method as claimed in chim 1 in which the material 
parameter comprises each of electrical perminivity and 
magnetic permeability. 

S.A method as claimed in claim 2 in which the concealing 
volume is a metamaterial, 

SA method as claimed in claim 5 in which each element 
comprises at least one of split ring and a conductive wire 
providing a respective permeability and permittivity value 

7. method as claimed in chim 1 in which the concealing 
volume is designed to divert incoming propagating waves 
Such that outgoing propagating waves appear 10 be unper 
arbed to an observer. 

8. A method of designing a concealing volume for pro- 
vision around a concealable volume comprising identifying 
‘co-ordinate transform mapping a concealable volume 
Space onio a concealing volume space and applying a 
corresponding transform to spatially distributed material 
parameter valves in the concealable volume space. 

'9.A method as claimed in chim В in which the material 
parameter comprises at least one of the refractive index, 
саса! permittivity. magnetic permeability. 

10. А method of constructing а concealing volume com- 
prising designing a concealing volume as claimed in chim 
В constructing a plurality of elements having ssid rans- 
formed material parameter values and assembling said ce 
тешз atthe respective transformed spatial positions 

10. А method as claimed in chim 10 in which the 
assembled elements form a metamaterial. 

12, A concealing volume for concealing а conceslable 
volume comprising а plurality of concealing volume ele- 
ments cach having а material parameter arranged to divert a 
propagating wave around a conccalable volume. 

13. A concealing volume as claimed in claim 12 in which 
‘he material parameter is at least one of refractive index, 
сайса! permittivity and magnetic permeability 

14. A concealing volume as claimed in claim 12 in which 
the concealing volume elements form a metamaterial. 
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15. A concealing volume as claimed in claim 12 in which 
cach concealing volume element comprises at least one of a 
Split ring and ап electrically conductive wire providing a 
reste mee perc or clic gemit 

16. A concealing volume as claimed in claim 12 farther 
comprising a concealed volume within ssid concealing 
volume. 

17. A concealing volume as claimed in claim 12 further 
comprising a plurality of bandwidth enhancing elements. 

18. A computer readable medium comprising а set of. 
instructions for implementing а method as claimed in claim 
1 

19. A computer configured to operate under the instruc- 
sions ofa computer readable medium as claimed in claim 18. 

20. A computer readable medium storing concealing 
volume element material parameter data derived according 
to the method of clim 8. 

21, A concealing volume as claimed in claim 12 config- 
ured for cloaking in at least one of the following electro- 
magnetic. spectrum bands: visible, infrared, ultraviolet, 
xray, radio, radar, microwave 

22, A computer readable modium аз claimed in claim 18 
in which the propagating wave isan acoustie wave and the 
material parameter comprises at least one of density and 
Stiffness. 

23. A method of constructing a concentrator comprising 
constructing a plurality of concentrator elements to form a 
concentrating volume and a collecting volume, cach con- 
entrato element having a material parameter arranged to 
‘direct a propagating wave from the concentrating volume to 
the collecting volume. 

24. A method as claimed in claim 23 in which the material 
parameter comprises one of refractive index, electrical per- 
mittivity, magnetic permeability. 

25. А method as claimed in chim 24 in which the 
propagating wave comprises an electromagnetic wave. 

26 A method as claimed in claim 23 jn which the material 
parameter comprises each of electrical perminivity and 
magnetic permeability. 

27. A method as claimed in chim 24 in which the 
concentrator is а metamaterial. 

28, А method э claimed in chim 27 in which each 
sement comprises at least one of a split ring and a созд 
"ive wire providing а respective permeability and permittiv- 
ity value 

29. A method as claimed im chim 23 im which the 
concentrator is designed to divert incoming propagating 
waves such that outgoing propagating waves appear о be 
unperturbed to an observer 

30. A method of designing а concentrator for provision 
around a concentrating volume comprising identifying a 
co-ordinate transform mapping the concentrating volume 
Space onto а collecting volume space and applying а corre- 
sponding transform to spatially distributed material param- 
cer vales in the concentrator space. 

MA method as claimed in chim 30 in which the material 
parameter comprises at least one of the reftactive index, 
аса! permittivity, magnetic permeability- 

32. A method of consiructing a concentrator comprising 

concentrator as claimed in chim 36, construct 

‘of elements having said transformed material 
parameter values and assembling said elements at the 
respective trinsformed spatial positions 
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эз. А method as claimed in chi 
assemble elements form a metamaterial. 

34. А concentrator for concentrating a concentrating vol- 
ume comprising a plurality of concentrator elements cach 
having a material parameter arranged to divert a propagating 
‘wave om the concentrating volume to a collecting volume. 

35, A concentrator as claimed in elim 34 in which the 
material parameter is at least one of refractive index, elo 
trical perminivity and magnetic permeability 

36. A concentrator as claimed in claim 34 in which the 
concentrator elements form а metamaterial 


32 in which the 


37, А concentrator as claimed in chim 34 in which cach 
concentrator element comprises at least one of a split ring 
and an electrically conductive wire providing a respective 
magnetic permeability or electrical permittivity value. 

38. A concentrator as claimed in claim 34 further com- 
prising а collecting volume within said concentrating vol- 

39. A concentrator as claimed in claim 34 further com- 
prising a plurality of bandwidth enhancing elements 

40. A computer readable medium comprising a set of 
instructions for implementing a method as claimed in chim. 
an 

41. A computer configured to operate under the instrac- 
sions ofa computer readable medium as claimed in chim 40. 

42, А computer readable medium storing concentrator 
clement material parameter data derived according to the 
method of claim 30. 

аз. A concentrator as claimed in claim 34 configured for 
concentrating in at last one of the following electromag- 
nesie spectrum bands: visible, infared, ultraviolet, X-ray, 
radio, radar, microwave, 

44. A method for controlling a propagating wave within а 
material comprising controlling the values of electrical 
permittivity and magnetic permeability exhibited by the 
material independently of one another. 

45. A method as claimed incl 
жа metamaterial 

46. A method as claimed im chim 44 in which the 
propagating wave is an electromagnetic wave, 

41. А method as claimed in claim 44 wherein the propa- 
gating wave is controlled to circumvent а conccalable vol 

48. A method аз claimed in claim 44 wherein the propa- 
вайп wave is directed from a concentrating volume 10 a 
collecting volume. 

49. A method of defining a spatial distribution of material 
parameter values of an object comprising performing a 
Spatial coordinate transformation in relation to а volume 
having а pre-translormation material parameter value spatial 
distribution, and constructing an bjoct rom а metamaterial 
having a postrusformation material parameter value spa- 
tial distribution. 

50. A method of defining а spatial distribution of material 
parameter values of an object comprising performing a 
spatial coordinate transformation in elation to а volume 
having а pre-irnsformation material parameter value spatial 


im 44 in which the material 
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п 
distribution having an efect оп а volume surrounding the 81. A method аз claimed in claim $0 in which the effect 
object, in which the spatial transformation і selected so hon the surrounding volume is pon-perturhation of electro- 
the post-iransformation material parameter value spatial — magnetic radiation by virtue of presence of the object 


distribution achieves the same effect оп the volume sur- 
munding the objet. 
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en ABSTRACT 


An apparatus and method of cloaking is described An object 
тое cloaked is disposed such tbat the cloaking apparatus is 
between бе object and an observer. The appearance of the 
jobject is altered and, in the limit, the object cannot he 
observed, and the background appears unobsiriced. The 
cloak is Formed of'a metamaterial where the properties of the 
metamaterial are varied аз а funcion of distance from the 
cloak interfaces, and the permittivity is less than unity. The 
metamaterial may he fabricated as a composite material hav- 

ing а dielectric component and inclusions of panicles of 
sub-wavelength size, s0 аз to have a permeability substan- 

tially equal © unity. 
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SYSTEM, METHOD AND APPARATUS FOR 
CLOAKING 


10001) This application claims the benefit of US. provi- 
sional application Ser. No. 605857526 filed on Nov. 8, 2006, 
‘which is incorporated herein by reference, 


STATEMENT OF GOVERNMENT SUPPORT 


10002] "his application is based on research sponsored by 
the U.S. Amy Research Office under 50342-PH-MUR, 


TECHNICAL FIELD 


[0003] This application relates to а system, method and 
apparatus for the modification of the scattering properties of 
п object. In particular, the elec may be achieved using 
non-magnetic materials. 


BACKGROUND 


[0004] An object may be sought to be made invisible at 
Teast over some frequency range. This has been termed a 
lok o invisibility”: the invisibility sought may be partial: 
aspe frequency, or overa and of frequencies, so the term 

op “eloak” may take оп а variety of 

meanings. The cloak may be designed to decrease scattering 

"hockscatering") Trom am object contained 
at the same time reducing the shadow (“Forward 
Scattering”), so that the combination of the cloak and the 
Object contained therein have а resemblance to froe space. 
When the phrase “cloaking”, “cloak of invisibility” or the 
Tikes is used herein, the effect is generally acknowledged to be 
imperfect, and the object may appear in a distorted or aitenu- 
ated form or the background obscured by the object may be 
distorted or partially obscured. 
10005] In an aspect the cloak has а similarity to “stealth” 
technology whee the objective isto make the object as invis- 
ible as possible in the reflection or backscattering direction. 
One means of doing this is to match the impedance of the 
stealth material to that of the electromagnetic wave a the 
boundary, but where the material is strongly attenuating to the 
‘electromagnetic waves, so thatthe energy backscatter from 
he object within the stealth material is strongly attenuated on 
reflection, and there is minimal electromagnetic reflection at 
the boundary within the design frequency range. This is typi- 
сау used in evading radar in military applications, Shadow- 
ing may not be a consideration in stealth technology. 
10006] The materials used for the cloak may have proper- 
ties where, generally the permeability and pemmitivty ten- 
sors are anisotropic and where the magnitudes of the perme- 
bility and permittivity are less than one, so that the phase 
velocity of the electromagnetic energy being bent around the 
cloaking region is greater than that of the group velocity. 
[0007] Materials having such properties have not been dis- 
covered as natural substances, bul may be produced as artifi- 
‘ial, man-made materials, where the permittivity and perme- 
ability are less than unity, and may be negative. 
Metamaterials an extension ofthe concept af atic dielec- 
rics, were first designed inthe 1940s for microwave frequen- 
cies. They typically consist of periodie geometrie structures 
‘off guest material embedded in a host material Analogous to 
the circumstance where homogeneous dielectrics owe their 
properties 1o the nanometerscale structure of stoms, 
metamaterials derive their properties from the sub-wave- 
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length structure of its component materials. At wavelengths 
much longer than the unit-cell size, the structure can be 
assigned parameters that may be used describe homogeneous 
dielectrics, such as electric permittivity and refractive index. 
10008] A first experimental demonstration of a cloak oper- 
ating over a narrow band of microwave frequencies Was 
recently reported. Cloaking was achieved by varying the 
dimensions ofa series of split ring resonators (SRRs to yield 
а desired gradient of permeability in the radial direction. 
However, there appear to be limits to size scaling of RRS so 
as to exhibit mapneti responses in the optical range- Replac- 
ing the БЕН» with other optical magnetic structures like 
paired nano-rods or nano-stips may be difficult, primarily 
ducto fabrication issues Moreover, optical magnetism based 
оп, for example, resonant plasmonic structures is usually 
associated with a high loss factor, which may be detrimental 
to the performance of cloaking devices. 


SUMMARY 


[0009] An apparatus is disclosed, the apparatus being a 
Structure formed of a material having a permit less than 
unity and a permeability approximately equal to unity. The 
Siructural material may be a metamaterial: Tor example, a 
material having a permittivity greater than or equal to unity, 
partially filled with a material having a negative permittivity 
ata design wavelength, The permittivity of the material may 
be anisotropic. 

19010] Inan aspect, the apparatus is sized and dimensioned 
such that the structure is disposable between an object and an 
observer. 

[0011] A method of cloaking an object is described, the 
‘method including providing a structure formed ofa metama- 
terial, and disposing the object 10 be cloaked such that the 
structure is positioned between the object and an observer. 
‘The metamaterial has а permittivity less than unity and a 
permitivity approximately equal to unity. The metamaterial 
may be fabricated from а dielectric with sub-wavelength 
inclusions of a material having а perminivity less than zero. 

[0012] In another aspect, method of designing a cloaking 
Structure includes selecting а dielectric material selecting a 
fillermateral having a permittivity less than zero: andl adjust- 
ing at least one ofa distribution, a quantity or a dimension of 
‘he filler material within the dielectrie material such that, ata 
design wavelength, a permittivity of а composite material 
comprised of the dieleetrie material and the filler material 
‘aries with a distance such that a visibility of an object dis- 
posed within the cloaking structure is reduced, and the region 
behind the object is visible. 

[0013] In yet another aspect, a cloaked object, includes an 
object having а electromagnetic scattering property and а 
актите disposable between the object and an observer. The 
structure may be fabricated from a material having a perme. 

ability approximately equal to unity and a perminivity 
between approximately unity and approximately zero. The 
properties of the material may be selected so that a visibility 
of the object is reduced and a visibility of region behind the 
Cloaked objet may be substantially unafected 


BRIEF DESCRIPTION OF THE DRAWINGS 


10014) FIG. 1А illustrates the coordinate transformation 
that compresses a cylindrical region reb into à concentric 
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cylindrical shell a<reb: and, 1B the structure of a поп-тар- 
netic optical cloak, together witha portion ofthe inner surface 
thereof 
19015] FIG. 2A is a graph of the functions f, and f, as 
defined by (B) fra silversilica composite with aspect ratios 
ПОТ, 20-1 and 50:1, respectively; 2B, the operational point 
{determined by (11) fora cloak consisting of silver wires of 
а 07 in silica; and, 2C, the material parameters, €p and 
Joe cloak operating м 632 8 nm, where the solid line 
C) represents the exact set of reduced parameters by Fq. 2, 
and rhe diamond (© J parameters ofthe metal wire compos- 
te cloak: and 
[0016] FIG. 3 is a cross-sectional view of finite-element 
Simulations of themagnetie eld mapping around the cloaked 
‘object with TM illumination at 632 8 nm when the object 
is surrounded by: A, а cloak with he exact set of reduced 
parameters: B, the metal wire composite cloak; and C, a 
vacuum (no cloak) 
[0017] FIG.4 shows а comparison of the anisotropie mate- 
tial properties for of the anisotropic material properties for 
the optimal quadratic design (p ab), solid lines and the 
Tinea transformation (pO), dashed lines. The shape factor 
afb 80.31 and the diameter 25 is 4 microns. 
[0018] FIG, Sshows the results of full-wave field-mapping 
Simulations of de magnitudes of the normalized scattered 
field for a meral cylinder with: A, no cloak; B, an ideal cloak; 
linear transformation non-magnetic clak: and D, аш 
imal quadratic transformation nonmegnetic cloak; and 
10019) FIG: 6 shows scattering pattems fom the four cases 
shown in FIG. S where A shows the metal cylinder scatterer 
то cloak and the cylinder with the ideal cloak; and В 
shows the cylinder with a linear nonmagnetic cloak and the 
‘cylinder with an optimal quadratic nonmagnetic cloak. 


DETAILED DESCRIPTION 
19020] Exemplary embodiments may be better understood 
with referenceto the drawings, but these embodiments te not 


intended 10 be of a limiting nature. 
10021) When the phrase “cloaking”, “cloak of invisibility" 
orthelikeis used herein, the effectis generally acknowledged 
то be imperfect in proci, and the object may appear in a 
distorted or stented form, or the background obscured by 
the object may be distorted or partially obscured. Therefor 
“cloak” should not be interpreted so as to require that the 
object within the cloak he “invisible” even at a design wave- 
length 

10022) Reference may be made in this application to sys- 
tems, apparatus, components, or techniques tat are known, 
Soas to enable a person of ordinary skill in the at o be able 
do comprehend the examples disclosed in the specification. 
Theexamplesareintendedto enablea persona ordinary skill 
in heart to practice the inventive concepts as claimed here 
using systems, apparatus, components, or techniques thal 
may be known, disclosed herein, or hereafter developed, or 
combinations threo, Where a comparison of performance is 
made between the examples disclosed herein and any known 
System, apparatus, component, or technique, such compari- 
Son is made solely o permita person of skill inthe at to more 
conveniently understand the present novel system, apparatus, 
component, or technique, and i should be understood that, in 
complex systems, various configurations may exist where the 
comparisons made may be better, worse, or substantially the 
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same, without implying that such results are invariably 
obtained or eoostitute a imitation on the performance which 
may be obtained. 
[0023] A non-magnetic cloak structure of cylindrical 
geometry which may he operable at visible wavelengths is 
described. The cloak may be designed to be effective at other 
wavelengths, and in other geometries- 
10024) Ina firstexamplea cylindrical geometry is selected, 
A coordinate transformation may be used where a cylindrical 
egion г< is compressed into а concentric cylindrical shell 
fetch as shown in FIG. IA. There is o variation of permit- 
боп 1а the model geom- 


10028] Using a linear coordinate transformation results in 
the following properties for the anisotropie permittivity and 
permeability in a closing shell or structure: 


10026] Mathematically, there are a variety of coordinate 
transformations that may be used, and while a linear trans- 
formation is used in this example, the optimization of a qua- 
аки coondinate transformation is describe in а second 
example. Such mathematical examples are convenient for 
discussion, but more complex transformations may be used 
and, in conjunction ‘with electromagnetic finite-element 
analysis, to design more complex structures having differing 
properties, and include the effects of lossy materials: 

[0027] Fortransverse electromagnetic (TE) illumination of 
the cylindrical system with the incident electrical feld polar- 
ized along the 2 axis, only €. |, and ju in (1) enter into 
Maxwell's equations. The dispersion properties and wave 
trajectory in the cloaking shell remain the same as long as the 
‘values of the products e are maintained constant, where i 
fad j represent any ofthe owo distinc subscripts among г. Ө 
and 2 

10028] For transverse magnetic (IM) illumination of the 
‘cylindrical system with the incident magnetic ld polarized 
‘long the z axis is considered, only pu. €, and € may need to 
Satisfy the requirements in (Î), and he dispersion relations 
inside the cloak may remain uraocted as long as the product 
of u.e, and je are maintained the sume as the values deter- 
mined by (1) Unlike the TE case, under TM illumination only 
one component ofis ofinterest in the model. By multiplying 
and ey by the value ofc, a reduced set of cloaking shell 
Parameters is obtained: 


10029] Dy the process of normalizing the parameters to the 
permeability such that j, =1, a material that docs not exhibit 
magnetic properties within the effective frequency regime of 
‘he cloak may be шей. The reduced se of parameters of (2) 
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results in the same electromagnetic wave trajectories as for 
materials meeting the requirements of (1) 
10030) The ideal parameters in (1) result in a perfcly- 
matched impedance of Z- АЛЕ" 1 at rb, while the reduced 
жа in (2) produces an impedance at the outer boundary of 
Z-1-R,. where Ra denotes be ratio between the ner 
and out radi. Ryy may be termed the “shape factor” of the 
cylindrical structure. The level of power reflection or back- 
‘Scattering due to using reduced parameters in the design with 
"licor transformation can be estimated as УАДЕ 
IRR 
[0031] The azimuthal permittivity e is a constant with a 
value lager than 1, which cun be achieved with the usual 
dielectric materials, although specially designed materials 
are not intended to be excluded. The cylindrical shell may be 
ондой with a desired radial distribution ofe, which may 
vary from 0 atthe inner boundary (r-a) ofthe cloak to 1 atthe 
outer surface (rb) 
[0082] The effect of using a material meeting the electro- 
magnetic and spatial requirements of (2) is lo guide incident 
Electromagnetic waves such that they are excluded from the 
region interior to r-a. and which exit the cloaking region with 
‘minimal disturbance to the originally incident ray paths. As 
Such, the background behind the object may appear o be 
Substantially undisturbed by the presence of the object being 
Cloaked. 
[0033] -Artificial dielectrics, such as metamaterials, with a 
positive permittivity e, less than unity are known. In this 
Example, the characteristics of e, may be realized, for 
example, by wing metal wires of sub-wavelength size dis- 
posed in. radial direction and embedded in a dielectric mate- 
al as shown FIG. 1B. The wires may be disposed perpen- 
dicular to the cylinder inner and outer surfaces. The spatial 
positions may not be periodic and may be random. For large 
Cloaks, the wires may be broken into smaller pieces. The 
aspect ratio of the metal wires. defined by the ratio of the 
length to the radius of the wire, is denoted by а. The whole 
structure ofthe cloaking system may conceptually кета 
Tair brush (except that the “bristles” of such а “hair 
" may consist of disconnected smaller pieces, with 
‘either random or periodie distribution within the cylinder). 
19054] The metal material may be chosen so as to have a 
negative permittivity in the wavelength regime chose for the 
design. Metals from the noble metals such as gold, silver, 
tantalum platinum, palladium or rhodium may be used Other 
materials are known to exhibit negative permittivity, such as 
Silicon carbide, These materials may be combined with 
dielectric materials having а permittivity greater than unity, 
so aslo resultin a metamaterial with an effective permittivity 
between about zero and unity. 
10035] The shape-dependent electromagnetic response of 
sub-wavelength particle сап be characterized by the Lorentz 
depolarization factor q. For an ellipsoid of semiaxes a, and 
э, with electric field polarized along a, the depolarization 
factor may be expressed by: 


f 


Another commonly usd parameter, the screening factor x of 
a partiele, is related to by x=(1-ghg. А long wire with large 
aspect ratio а results in a small depolarization factor and a 


amats o 
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large screening factor: which generally indicates tong inter- 
эзоп bowen he lcromsghete feds and ihe wie 
fo with mei wines rch 


16036] For a composite ck 
sions în a dielectric, he сат 
described by "shape dependent" eflectivo-medium teory 
(EMT) that describes composites with particles af different 
Shape amd thus cert tr Thee 

Eg or a composite material comprising metal 
‘Smitty е a volume filing factor and screening actor 
K along with 3 dielectric component with permittivity € and 
йш factor 1-f is given by 


For spherical particles with q-/s and x=2, (4) reduces to the 
common МЇ expression which isa quadrate etn with 
{he following solutions 


[re Vi кашы} bi 


к-к Ле The sign in (5) maybe 
Chosen such that e, 

10037] When usia metal wires in à composite cloak, the 
radial perminivity €, detemied by (5) may exhibita postive 
Salue less ап 1 with a minimal imaginary part. Metamate- 
Hals having a metallic component may exhibit a permittivity 
that differs rom unity, while having а permeability close 10 
"ay, and such material may be termed substantially non- 
‘magnetic so as to suggest that he permitivily characteristics 
are more important in achieving the cloaking 

10038] For the stctur ia FIG. 18, the volume filling 
Traction is inversely proportional to r. The filling fraction in 
"Be EMT formula forcaleulting e, sing (5) тау be tr). 
ait) with P. being the surface cover ratio of metal atthe taner 
Surtice ofthe cloak (a). The filling fractions f at he inner 
and outer surface of the cloak are P, and P, (ab) respectively, 
and the overall metal filing Faction in the whole cloak layer 
Pg 2a(o4b). The azimuthal perminivity e, inside the cloak 
is sibstantally the sume as that of the dielectric material 
Because a response of wires o the angular electrical field Ey 
oriented normally to the wires is small and, at low metal 
"ling factors it may generally be neglected. 

[0039] The reduced set of cloak parameters in (2) is con- 
sistent with a smooth variation ofthe radial permittivity from 
Dio 1 as r varies from a'to b. That is, 


Са 
рм Te ъди а gy fw de tn 


described in (2c) such that 


{0041} ln an actual design, es, may have some deviation 
from the value given by o) inside ho cloak. For example, in 
the reported microwave cloak with a layered structure, the 
desired permeability was fulfilled at only a ew discrete posi- 
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tions along the radial direction. while in the majority of the 
cloak the material was air. At the inper and outer surfaces of 
the cloak, the conditions of (6) should be satisfied as lose 
as practical, although the conditions at the inner surface may 
be relaxed where there is а lossy component to the material 
“This may result in impedance index matching at г- and 
minimal leaking energy at a. 

[0042] To determine all the parameters of the design shown 
in FIG. 1B, the general properties of a metal-dielectric com- 
posite with thin metal wires in the radial direction as the 
inclusion are modeled. Two filling Traction functions 7,0. 
and {ате such that for given constituent composite mate- 
tials and for a fixed aspect ratio cof the wires, the effective 
radial permittivity is 


n aa 
"m w 


The values off.) аа 0) eee fom Sand) for 
а Minerale compose wi - 20 апа 50 t visible 
пока arc шей in FG. 2A. In Ше olson thc 
meal remitivi i approximated by е Drude model and 
the pemimiiyofibe delecti called wing Зее 


‘Combining (6) and (8), at the design wavelength 2, 


10048] From the above equations R, may be expressed в: 
Еа a» 
{0045} Using (10) with 26), the operating condition of the 
‘lok is obtained as: 
onu I. an 


where esfh) is the permittivity o the dielectric material sur- 
Founding he metal wires in the cloak. Thus he geometrical 
factors of the cloak including Rs, P and care determined. 
The same design may work for similar cylindrical cloaks with 
the same shape factor R,, In FIG. 2B we show the opera- 
tional point obtained by (Î1) is shown for a cloak consisting 
of silver wires with ас 10 in silica, 

[0046] А cloaking device or structure may be designed for 
operating at an operational wavelength h А method of. 
designing a cloaking device may include the steps of. choos- 
ing materials that are available for the metal wires and the 
Surrounding dielectric, or other metamaterials; and, calcul 
ing the values of f, and f, as functions ofthe aspect ratio at 
2. using for example, the EMT model in (5), Other models 
‘may also be used. The desired aspectratio for, corresponds 
o the fulfillment of (12). 


Ex e 


Then, the structure of the cloak can be determined from (9) 
ER 

[0047] The "round brush” design fora non-magnetic cloak 
тау permit constructing an appropriate device opening at 
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desired wavelength which may bean optical wavelength, by 
‘hosing he proper materials and structures. А an example, 
the design of an optical cloak operating at the frequently used 
‘wavelength of 6323 nm (He Ne later and consisting of 
Silver amd silica is described 
10048] "Expressions (5), (8), and (12) yield the aspect ratio 
andthe volume filling factions atthe two boundaries 
atefy-0.125and,~0.039. respectively. From (9) and (10)the 
‘Shape factor of the cylindrical cloak is Rab-0.314 while the 
Surlace cover ratio à the inner boundary is P,-12.5%. The 
Веско parameters of p- €, ande from for this design and 
The set of reduced parameters [om (2) are shown in FIG. 2C 
As seen in FIG. 2C, j, and e match the theoretical require- 
ments throughout the cylindrical cloak. In this example, the 
‘aa permittivity e its the values required by (2) exactly at 
the two boundaries of the cloak, and follows the overall 
tendency relatively well inside the cloak The imaginary part 
ofer is almost zero at r-h where 6h b)-1 and reaches 
around 08 at the inner surface where 0..2) 0. These 
quantities are similar to reported low-index metamat 
‘ith periodic-metal-wire arrays, 
[0049] The effects of oss can be addressed in several ways. 
As an example, ithe aspect ratio of the wires js varied along 
‘he radial direction, the imaginary рап of e, may be smaller 
than 0.1 throughout the cloak, П may possible to compensate 
the loss by using again medium. 
16050]. То illustrate the performance of the non-magnetic 
optical cloak with a design corresponding to FIG. 2C, a finite 
element method simulation using the commercial finite e 
ment package COMSOL Multiphysics (availeble from 
COMSOL, Inc. Burlington, Mass.) was performed. An ideal 
metallic cylinder with radius т-а is disposed within the 
faked region. The simulated results of magnetic field dis- 
або around the cloaked object together with the power 
Howe lines are illustrated in FIG. 3 for three cases. Аз shown in 
FIG. 3A, thecloak with the reduced set of material parameters 
represented by the solid curves in FIG. 2C Teas о а small 
perturbation of the external fields, which is limited by imper- 
fect impedance matching. FIG. ЭВ corresponds to а cloak 
with parameters given by the diamond shaped markers in 
FIG. 2C. Comparing the field maps in FIGS. 3A and 3B, the 
simulations for the designed cloak are in good agreement 
‘with the exact case. Without the cloak (FIG. 3C) the waves 
‘round the object are severely distorted and a clear shadow is 
cast behind the cylinder These simulations show the capabil- 
чу of the structure described in reducing the scattering Trom 
the object inside the cloaked region. 
[OSI] The achievable invisibility wi the example 
designed cloak is not perfect due to impedance mismatch 
associated with the reduced material specificaons and the 
energy loss in a metal-dielectrie structure, 
10052) Tn anotheraspect, a cloaking device can be based on 
venical metal strips (instead of rods) placed in the radial 
directions within the cloaking structure. These strips can also 
be randomly or periodically disposed and may also consist of 
disconnected smaller trips Chim of metal particles of vari- 
ош shapes may aso be used. 
T0053] In a second example, the coordinate wanstormation 
applied to (1) may be a high-order transformation such as a 
quadratic instead of he linear transformation. This example 
one of a number of different analytic coordinate transfor: 
mations which may be employed and illustrates a particular 
Situation where the impedance is matched at the boundary 
Between the cloaking cylinder and the assumed free space 
propagation medium ofthe incident electromagnetic wave. 
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10058] By constsining the impedance of the outer bound- 
Ary to becqualto that of he external propagation medium, an 
imal quadratic coordinate transformation may be obtained 


litres an 


10055] The shape factor a/b should be less than 0.5 in order 
to have a monotonie transformation. When evaluating the 
material properties at the outer boundary. r5, the material 
parameters €, €a: |i аге each equal to unity. As such, the 
impedance mismatch at the boundary has been obviated for 
the case of reduced parameters. 

19056] FIG. 4 compares the material properties of the non- 
magnetic cloak structures of the fist and the second 
examples, where the shape factor afb is 0.31, and the diameter 
(2b) i 4 micrometers and the wavelength 4-6328 nanom- 
eters. The object disposed inside of the cloaks is an ideal 
metal cylinder with à radius that is the same as the inner 
surfaces that is r-a. This may be a worst-case condition, and 
ап arbitrarily shaped object of any configuration may be 
disposed inside of the inner surface with the same, similar, or 
better results 

10057] The results were computed using the same finite- 
‘clement software package os usod for the first example, and 
the normalized magnitudes of the scattered fields are shown 
m 

10058] The scattered field from the cloaked metallic cylin- 
der is itselfis shown in FIG. SA. The strong forward scatter. 
ing observed at the right-hand side of the diagram corre- 
sponds toa shadow cast behind the object. An idealized cloak 
if shown im FIG. SB, where the scattered field would be 
essentially zero in magnitude in all directions in the plane. 
"Those examples may be compared with the results obtained 
for the linear transformation (FIG. 5C) and the quadratic case 
(FIG. SD). The linear ease exhibits a scattering patter from 
the outer boundary of the system, primarily due to the imped 
ance mismatch. On the other hand, the quadratic transforma 
tion funcion resalts in substantially Jess scatiering from the 
cloaking system. A figure of merit for cloaking. which may be 
defined as the ratio of the scattering cross sections with and 
Without the cloak: is about 10 for quadra cloak of the 
dimensions modeled, andtincreases the size ofthe cloak- 
ing system increases 

[0059] FIGS. 6 A and B. show the scattering radiation pat 
terns corresponding to the four cases of FIG. S. The curves in 
FIG. show the energy low in the radial direction normalized 
by the maximum value in the noacloaked case at a boundary 
outside the outer surface of the cloak structures. Inthe ideal 
cloaking system, the scattering energy ow is zero, which is 
indicated by the solid inner circle in FIG. 6A. 

19080] FIG. 6B shows that the linear cloak structure with 
reduced parameters exhibits a noticeable although smaller 
Scattering, and has and strongly directional scattering pattem, 
However, for the nonmagnetic quadratic cloak, the overall 
scattering is much less significant. The peak value of the 
‘ial Poynting vector in the quadratic cloak is more than six 
tines smaller than that of the linear example. Moreover, the 
directivity in the scattering pattern is substantially sup- 
pressed. 

[0061] Inanotheraspect, acloaking device or structure may 
bea spherical or other shaped cloaking structure. The specific 
geometrical shape, the size and other design parameters of the 
Structure such as the spatial variation of permittivity, may be 
Chosen using the general approach described herein о as lo 
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be adaptable to the wavelength, the degree of cloaking, and 
the properties ofthe abject to o cloaked. Loss and gain may 
be introduced in various portions of the structure. 
10062) The examples shown herein have used analytic pro- 
ies forthe material properties so as to illustrate certain ofthe 
principles which may influence design of cloaking structures. 
However, since electromagnetic simulations using finite ele- 
ment methods are commonly used in design of complex 
‘Shapes, and have heen shown herein to yield plausible results, 
heuse of such simulation are envisaged as useful in design, 
I0063] Certain sspecis, advantages, and novel features of 
"hechimed invention have been described herein It wouldbe 
sero by a person TS in thea at not ala 
is may be achieved in practicing а specific embodiment 
{Th med iventon maybe cnfodied or cad out in 
manner that achieves or optimizes one advantage or group of 
advantages as taught herein without necessarily achieving 
‘ther advantages as may have been taught ог suggested. 
[0064] It is therefore intended that the foregoing detailed 
description be regarded as illustrative rather than limiting, 
and that it be understood that it is the following claims, 
including all equivalents, hat are intended to define the spirit 
and scope of this invention. 


What is claimed is: 

1.4 cloaking apparatus, comprising: 

a structure formed of a material having а permittivity less 

"hn ny and а permeability proximately tal wo 

Wherein the material is a metamaterial 

2. The apparatus of claim 1, wherein the structure is dis- 
posable between an object and an observer. 

3. The apparatus of claim 1, wherein the stmcture has a int 
surface and a second surface such that an objectis disposable 
So that the second surface lies between the object and the first 
sie. 

4- The apparatus of clim 3, wherein the permittivity of the 
metamaterial varies between approximately zero at an inter 
face with the void and approximately unity at an outer radius 
ofthe cylinder. 

S. The apparatus of claim 3, wherein the properties of the 
metamaterial are selected so that the power low crossing the 
second surface in the direction of an object to be cloaked is 
minimized. 


ortus of chaim 3, wherein the properties of the 
1 are selected so that the backscattering coeffi- 
cient and the forward scattering coeficient of а combination 
ofthe structure and an object disposed such that the fist and 
Second surfaces are disposed between the object and а source 
OT electromagnedie radiation are reduced 

7. The apparatus of chim 3, wherein the properties of the 
metamaterial ике а variation of permittivity with distance 
"toon the first and the second surface. 

В. The apparatus of caim 3, wherein the metamaterial has 
permittivity that в a function cf the distance between the first 
иисе and the second surface, and the variation of the per- 
tivity is selected so that the impedance ofthe metamaterial 
atthe first surface js the substantially the same as the imped- 
ance oa region outside ofthe structure and abutting the first 
Sirac. 

3. The apparatus of chim 1, 
essi опе axis of symmetry. 

10. The apparatus of chim 1, wherein the structure has a 
cylindrical symmetry, and an inner void. 


Wherein the structure has at 
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11. Theapparatus of clim 10, wherein an object is dispos- 
abe in the inner void. 

12. The apparatus of claim 10, wherein the permittivity of 
е metamaterial varies in a radial direction. 

13. The apparatu of claim 1, wherein the permittivity is 
anisotropic. 

14. The apparatus оГ chaim 1, wherein the metamaterial 
comprises a dielectric material having а perminivity greater 
than or equal to unity partially filled with a material having a 
negative permittivity at a design wavelength. 

15 Theapparatsof claim 14, wherein the filler material is 
plurality of sub-wavelength sized structures: 

16. The apparatus of claim 14, wherein the material having 
a negative perminivity is a metal 

17. Theapparatusofclaim 16, wherein themetalis selected 
from a noble metal group. 

18. The apparatus of claim 1, wherein the properties of the 
metamaterial are selected so that an impedance discontinuity 
beween the metamaterial and an extemal envionment is 
minimized. 

19. Thespparatus ofelaim 18, wherein a refractive index of 
‘he extemal environment is unity 

20. The apparatus of claim 1, wherein the properties of the 
metamaterial are selected so that the backscattering coeffi- 
‘Зета the forward scattering coefficient of ihe structure ane 
reduced. 

21. The apparatus of claim 1, wherein the rate ofchange of 
an outer geometrical shape of the structure is slow when 
compared witha value of a design wavelength. 

22, The apparatus of cim 1, wherein the metamaterial is 
doses. 

23. The apparatus of clim 1, whe 
permeability of unity. 

"14. The apparatus of claim 1, wherein the properties ofthe 
metamaterial are selected so thi a cloaking effect а maxi- 
mum at a visible wavelength of light. 

25. The apparatus of claim 1, whore 
includes a gain modium material 

26, A method of cloaking an object, the method compris- 
ing 

‘Providing a structure formed of a metamaterial: and 

"posing the object о be cloaked such that the sucure is 

positioned between the object and an observer, 

Wherein the metamaterial has а permittivity less than unity 

ada perminivity approximately equal to unity. 

27 The method of elim 16, wherein the metamaterial is a 
dielectric with sub-wavelength inclusions of a material hav- 
ing a permittivity less than zero. 


the metamaterial has 


the metamaterial 
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28, The method of claim 26, wherein the object is sur- 
rounded by the structure 

29.A method of designing a cloaking structure, the method 
comprising: 

selecting a dielectric material: 

Selecting a filler material having a permittivity Jess than 
pu 

adjusting at least one of a distribution, a quantity or a 
dimension of the filler material within the dielectric 
material such that, at a design wavelength, a permittivity 
of a composite material comprised of the dielectric 
material and the filler material varies with a distance 
Such that a visibility of an object disposed within the 
cloaking structure is reduced, and the region behind the 
object в visible. 

30, The method of claim 29, where the energy reflected 
iom a surface of the cloaking structure is substantially less 
than the energy that refloctable by the object without the 
cloaking structure. 

31. The method of claim 29, wherein an outer geometrical 
shape ofthe cloaking structure is slowly varying with respect 
to the design wavelength. 

32. The method of claim 29, wherein the composite mate- 
risl further includes a gain medium. 

Эз. А cloaked object, the object comprising: 

поба having electromagnetic scattering property; and 

a structure disposable between the object and an observer, 

Wherein the stuetue farther comprises: 

a material having а permeability approximately equal to 
unity and a permittivity between approximately unity 
and approximately zer. 

34. The cloaked object of claim 33, wherein the properties 
ofthe material are selected so that а visibility of he object is 
reduced and a visibility ofregian behind the cloaked object is 
Substantially unaffected. 

эв. The cloaked object of elim 33, wherein the properties 
‘ofthe metamaterial include the variation of permittivity as a 
Tunetion of a location within the structure. 

36 The clonked object of claim 3, wherein a design wave- 
length is within а visible light spectrum. 

37. The cloaked object of claim 33, who 
further includes a gain medium. 

38. The cloaked object of claim 33, where an outer geo- 
metrical shape ofthe structure varies slowly compared with a 
value of a design wavelength. 
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en ABSTRACT 


An apparatus and method of cloaking is described An object 
to be cloaked is disposed such thatthe cloaking apparatus is 
beween the objet and ап observer. The appearance of the 
object is altered and, in the liit, the object cannot be 
observed, and the background appears unobstructed. The 
cloak is Formed of a metamaterial where the properties of the 
metamaterial are varied as a fiction of distance from the 
loa interfaces, The metamaterial may he fabricated as a 
composite material ving a dielectric component and inch 
sions of particles of sub-wavelength size, and may also 
Include again modium, 
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SYSTEM, METHOD AND APPARATUS FOR 
CLOAKING 


{0001} This application claims the benefit priority to US. 
provisional application Ser No. 61/104025, filed on Oct. 6, 
2008, which is incorporated herein by reference. 


STATEMENT OF GOVERNMENT SUPPORT 


10002] This work was supported in part Army Research 
Ойсе grant W9TINF-04-1-0350 and by ARO- MURI award 
50342 PH-MUR. 


TECHNICAL FIELD 
[0003] This application relates to а system, method and 


apparatus for the modification of the observability properties 
of an object by a structure. 


BACKGROUND 


10004] An object may be made effectively invisible at least 
over some frequency range. This has been termed a “cloak of 
invisibility”: the invisibility sought may be partial at a specifie 
frequency, orover a band of frequencies, so the term “cloak of 
invisibility” or “cloak” may take оп a variety of meanings. 

The cloak may be designed о decrease scanering (particu 
larly “backscattering” from an object contained within, 
while atthe same time reducing the shadow cast by the object, 
so that бе combination ofthe cloak and the object contained 
"rin have à resemblance o free space. When the phrase 
“cloaking,” “cloak of invisibility?" or the Jike, is used herein, 
the effect is generally acknowledged to be imperfect, and the 
object may appear in a distorted or attenuated form, or the 
background behind the object by the object may be distorted 
‘or partially obscured. 

19008] As will be understood by a person of skill in the art 
“frequency” anda “wavelength” are inversely related by the 
‘Speed of light in vacuo, and either tem would be understood 
‘when describing ап electromagnetic signal 

19006] In some aspects, the cloak has a superficial similar 

йу 1o "stealth technology where the objective is 10 make the 
object as invisible as possible in the reflection or backscatter- 
ing direction. Опе means of doing this is to match the imped- 
ance of the stealth material to that of the electromagnetic 
‘wave at the boundary, but where the material is strongly 
attenuating to the electromagnetic waves, so that the energy 
‘backscattered from the objet within the stealth material i 
strongly attenuated on reflection, and there is minimal elec- 
tromagnetic reflection at the boundary within the design fre- 
quency range. This is typically used in evading radar detec- 

"ion im military applications. Shadowing may not be a 
consideration in stealth technology. Shadowing may be 
‘understood as the effet of the object in blocking the obser- 
vation of anything behind the object, for example the back 

round, where the objct is disposed between the observer 
‘nd the background. A perfect cloak would result in no shad- 

owing. 

[0007] The materials used for the cloak may have proper- 

ies where, generally, the permeability and perminivity ten- 
sors are anisotropic and where the magnitudes of the perme- 

bility and permittivity are less than one, so that the phase 
velocity ofthe electromagnetic energy being bent around the 
cloaking region is greater than that of he group velocity. 
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{0008} Materials having such properties have not been dis- 
covered as natural substances, but have been produced as 
ficia, man-made composite materials, were the permit 
tivity and permeability af the bulk material are less than unity, 
and may be negative. They are often called “metamaterials” 
an extension of the concept of artificial dielectrics, hat were 
Jis designed in the 1940s for microwave frequencies. Such. 
materials typically consist of periodic geometrie structures of 
а guest material embedded in a host materi 

10009) Analogous to the circumstance where homoge- 
neous dielectrics owe their properties to the nanometer seale 
Structure of atoms, metamaterials may derive their properties 
from the sub-wavelength structure of its component materi 
als. At wavelengths much longer than the unit-cell size of the 
material, the structure can be represented by effective elec- 
tromagnetic parameters that ше also used describe homoge- 
neous dielectrics, such as an electric permittivity anda refrac- 
tive index. 

10010] Cloaking has boon experimentally demonstrated 
over a narrow band of microwave frequencies by achieved by 
varying the dimensions of a series of split ring resonators 
(SRRs)o yield adesired gradient of permeability in the radial 
direction 


SUMMARY 


0011]. A apparatus for modifying the visibility properties 
of an object is disclosed, including а structure formed of a 
metamaterial. The metamaterial properties are selected so 
that an electromagnetic wave incident on the apparatus is 
guided around the object at plurality of wavelengths 

10012) In an aspect, a method of designing а structure for 
use as a cloak effective ata plurality of wavelengths, includes 
the steps of selecting a design wavelength: selecting a 
metamaterial having the property of having low loss atthe 
‘design wavelength andat easta permeability ora penninivity 
of ess than unity; and determining. for a selected shape and 
Size of structure, the variation of metamaterial properties as a 
function of position in the structure зо as to guide electro- 
magnetic waves of the design wavelength and polarization 
around а object disposed within the structure. А second 
design wavelength is selected and the design process is 
repented for the second design wavelength. 

10013] In another aspect, а method of modifying the 
observability of an object, includes the steps ol: providing a 
structure fabricated from a plurality of metamaterials, the 
metamaterials selected so as to guide clectromapnetie waves 
around an object ata plurality of wavelengths: and disposing 
‘he structure between an observer and the object. 


BRIEF DESCRIPTION OF THE DRAWINGS 


[0014] FIG. 1 is a representation of a transformation ofa 
vector field: 

1015] FIG. 2 is (a) an example of а general orthogonal 
‘cylindrical coordinate system; and, (b) a domain transforma- 
tion fora cylindrical cloaking device where the larger initial 
domain in the let panel is mapped onto a sealed smaller 
‘annular domain shown in the right panel, leaving the central 
domain inaccessible o Tight: the initial and scaled domains 
share fhe same exterior boundary and the common space 
beyond: 

[0016] FIG. 3 is a schematic representation of a cloaking 
system for multiple wavelengths ога finite bandwidth, with 
wı Zw, shown in (а), (b) and (c) respectively: the outer 
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and inner circles represent the physical boundaries the cloak- 
ing device, and the circle between the two refers to an inner 
‘material boundary foreach design wavelength: 

[0017] FIG. 4 shows design constraints for constructing a 
non-magnetic cloak in the TM mode with high-order tans- 
Formations the thick solid and dashed lines represent the two 
Wiener bounds € (f) and (f) respectively: the basie mate- 
rial properties for this calculation are: €, -€ 10.640.141 


ее using е poder tanner r TM 
D. — 
MC. and Esala n gei adeo 
lega corespondent iri ow бу 332 пл) 
in Tapie the ld Ie en be ect rantes 
demi by quon 5, at he Gor at iow 
i puse oh te Wier эш gren by enon 
en 

oia] FIG, 7 isa pepetne view of a cylindrical nom 
ани plar 
[oat] —— 
орла nde frac 
ial TE cloak wi Si weaned altho 
un 


DETAILED DESCRIPTION 


10022) Exemplary embodiments of the apparatus and 
method may be better understood with reference to the draw- 
ings, but these embodiments are not intended to be of a 
limiting nature- 

I0023]. When the phrase “cloaking” “cloaking structure" 
“cloak ofinvisibility” or the like is used herein, the effect may 
be imperfect in practice, and the object may appear in a 
distorted or attenuated form, or the background obscured by 
the object may be distorted or partially obscured ог ана. 


requie than the object within the cloak be “invisible” even at 
û design wavelength, nor that the background be free of 
‘shadowing or distortion, Of course, a design objective may be 
to approach the ideal cloak at a wavelength or a range of 
Wavelengths. A plurality of non-contiguous wavelength 
ranges may also be considered in a design for a structure 
19024] The examples disclosed herein are intended to 
enable a person of ordinary skill in the at o practice the 
inventive conces as claimed herein, using systems, appa 
dus, components, or techniques that may be known. disclosed 
herein, or herealer developed, or combinations thereof. 
Where a comparison of performance is made between the 
‘examples disclosed herein and any known system, apparatus, 
component, or technique, such comparison is made solely 1 
permit a person of sil in the art to more conveniently under. 
Stand the present novel system, apparatus, component, or 
Technique, and ıt should Бе understood that. in complex sys- 
tems, various configurations may exist where the compari- 
sons made may be better, worse, or substantially the same, 
‘without implying that such results are invariably obtained or 
constitute à imitation on the performance which may be 
obtained. 

10025] Broadband cloaking of electromagnetic waves can 
be understood by a person of skill in he art using а simplified 
example of a scaling transformation of a general cylindrical 
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coordinate system. A generalized orm of the transformation 
‘equation is presented so as to permit the application of this 
‘proach to other related designs. 

10026] The apparatus design may use metamaterials with 
specifically engineered dispersion. Constants on the signs 
of gradients in the dispersion dependencies of Кесе per. 
Зайку and magnetic permeability far diferent operation 
‘wavelengths may result: Some constraints may be obviated 
by gain-asisted compensation for losses or electromagnet- 
cally induced transparency (EIT )are included inthe design of 
cloaking system. So, when a structure, or a portion thereof, is 
described as “transparent” the transparency may be at a 
‘wavelength or a ange of wavelengths, and should be under 
Stood to be achievable either by low loss materials, or mate- 
Hals with oss that has be compensated by a gain medium. 
10027) Electromagnetically induced transparency (EIT) is 
а coherent nonlinear process that may occur in some highly 
dispersive optical systems, EIT creates a narrow transparency 
‘window within an absorption peak. The anomalous disper. 
Sion along with a low optical Joss available in an ETT system 
тау be used for broadband optical cloaking, Similarly, in a 
sin medium the imaginary part ofthe refractive index has a 
negative value, and the dispersion curse exhibits an anti- 
Lorentz line shape. This property may result in anomalous 
dispersion with a low los. Examples of EIT systems are 
three-state lead vapors. Examples of gain media include elec- 
"cally or optically pumped semiconductors, dye modules, 
and quantum structures. 

[0028] Examples of electromagnetic wave propagation in 
anisotropie bi-layer or for multilayer sub-wavelength inelo- 
sions of ellipsoidal (spheroidal or spherical) shapes in a 
dielectric host media are presented. Other geometrical shapes 
may be used. Such shapes may be known geometrical shapes, 
Portions thereof, or shapes that are composites of geometrical 
Shapes, including shapes that are arbitrary, but slowly varying 
‘with respect to the design wavelength, 

10029) In addition to numerical and theoretical studies of 
composite materials described herein, broadband ираг 
ку achieved by using multiphase spherical inclusions with 
appropriate layered geometries and materials is described. 
These examples are useful for estimating local electromag- 
netic fields and effective optical properties of heterogeneous 
media with binary or multi-phase inclusions, and as the start- 
img point for more complex designs in accordance with the 
concepts described herein. 

[0030] The basies of transformation opties (TO) approach 
to designing cloaking structures deseribed herein may follow 
rom the fundamental theoretical results of Dolin (Dolin: L. 
S., Law. Vyssh. Uchebn. Zaved., Radiofz. 4, 694-7, 1961) 
‘which showed that Maxwell's equations can be considered to 
be fominvariant under a space deforming transformation. 
10031) The underiying theoretical basis for the transforma- 
tional opties (TO) approach is presented so as o enable а 
person of skill in the ап to generalize the examples which 
fallow. The transformation may be used at any wavelength, 
but the selection of materials and geometries may depend on 
the specifie application of the design, As such, the terms 
“light” “optics,” and the like, are understood to be inter- 
changeable with "electromagnetic wave” at an appropriate 
‘frequency, and not to be limited 1o light visible to the human 
сус infrared light, or the like. Specific examples are provided 
at visible бо Ihe human eye) wavelengths, and in the mid 
infrared, so as lo illustrate the concepts presented herein. 
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[0032] Consider an initial material space defined by its 
odius-vector HŠ. P. 2) and an inhomogeneous distribution of 
ın anisotropie material property (e.g. either anisotropie per- 
mittivity, €. or anisotropic permeability. u), given by a tensor, 
R-i) Suppose thar the initial distribution f coupled vector 
fields, Х-Р and 8-00) is modified using a tensor j. The 
transformation may be formally achieved by mapping the 
initial space, using а coordinate transformation (r-r), a. 
КУ, 1K, §, 2) with a non-singular 
Jacobian matrix (20), so that itis a one-to-one transfo 
mation ina neighborhood ofeach point. The Jacobian matrix 
J is arranged from the columns of base vectors, 


ог its transposition can be arranged from the columns of 
gradients 


In equation (1) and equation (2), f? and Vf-f^sfosaf 
denote a partial derivative and a gradient, respectively. The 
Jacobian determinam lj is equal to the triple vector product, 
PEP Vectors Vand © are have scalar components, as © 
sev ev and væv ev ev, respectively. 


[0033] Thus, a general invertible field-defarming transfor- 


inks the vectors ofthe initial vector-space 9-0) and 0-3) 
with the new vectors ofa deformed voctoruce v- (rand 
TEA obtained at the corresponding points of the new mate- 
rial domain. 

[0034] A solution may be sought so as to achieve a given 
‘eansformation of the fields in equation (3). The initial mate- 
tial properties, fi), are modified in order 10 obtain the 
required transformation of the vector fields as determined by 
‘equation (3) A formal connection between the expressions 
for gradiens before and afer the change of variables may be 
expressed as: 


md 
fes y, Рн yaf Ys, which yields a general 
rest ihat is analogous to equation (5) 

va e 
10035]. The transformation identity for the curl can be 


derived first for pseudo-vectors px and 9059. The stan- 
dard vector algebra gives 


connecting pseudo-vectors p and б through 

m ө 
19036] To obtain а formalism that is closer to Maxwell's 
curi equations, another produet of the material tensor т апда 
vector u can be defined as (mu) ^- Ves, such that for time- 
independent material properties, (mu) ^u". This yields: 


10037] The right hand side of equation (7) is identical to 
Potes provided that vector u is replaced with V, following 
the result shown in equation (4). The use of the same sets of 
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vector components, ie. VxV-G u(i (V) gives 
mu^ Vw. Finally, using ûr Ijlj mi^)" equation (7) can 
be rewritten as, 


озы] 
given by 
10039] As shown in FIG. 1, the spatial transformation ofthe 
‘vector fields performed by tensor j through equation (3) can 
be considered as a spatial transformation г, $. 2), with j 
being is Jacobian matrix, j- (° 2), 

10040] For the divergence relationships in Maxwell's egun- 
tions, the derivation uses a scalar product of vector v and 
pseudo-vector р, which gives a scalar q (ie, Vp-q), Then, 
using equation (б) the scalar products yields © 
$ O YO "PF lw )-Uv p. and an equivalen divergence 
equation is obtained through substitution of v aad 9 with V 
and V. resulting in- 


Then, the required transform for tensors hand m is 


ЕА вы 


[0041] Equation (8) has cast the Maxwell curl equations 
Е II? and VxH-EE" into a new set of similar egua- 
tions, V«E-— and SHER”, whore 


нару nt on 


ette tir °з 
ЧГ in (11) is а matrix of the columns of reciprocal vectors 
Gat ee ae 
[042] Thus, provided that the electromagnetic properties 
‘ofthe new material space follow equation (12), the Poynting 
etor in the new space, 


will obey equation (6), satisfying the following transforma 
ton of he initial Poynting vector 


ҮН 


[0043] An analogous result would also be valid for other 
pseudo-vecios, eg. the time derivatives of magnetic ux 
ities B and B^, and displacement currents, D^? and 


» 


I0044] ln a similar way, the divergence equations VDA 
and VD-q would link the charge densities through equation. 
[o 

10045] The shove conversions provide а method ar desgn- 
ing à continuous material space for а required spatial trans- 
formation of electromagnetic vectors and, therefore, achiev- 
ing a desired functionality. That is, for the physical Poynting 
vector, S to match the required transformation of the Роу 
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ing vector: S48 the material properties inthe pew space, 
‘eh, sould satisfy Cj ej and pj jj”. 

[0046] The resultar Dolin is repeated here as equstion (15), 
a6 the original work is in Russian and not readily available. 
The radially anisotropic permeability and permitivity of a 
spherical material inhomogeneity may be expressed as 


gan o» 
atta zm 


corresponding toa spatial transformation from the spherical 
ccordinates r. Q,j to the coordinates R (1), Qj A plane wave 
incident rom infinity on an inhomogeneity with parameters 
in accordance with equation (15) would pass through the 
inhomogeneity without apparent distortion to the extemal 
observer 

10047] А method is described herein for the design of 
broadband cloaking apparatus and systems comprising 
inary or multiphase metamaterials, where different optical 
paths are arranged Tor different wavelengths inside the mac- 

Toscopie cloaking structures. The cloaking design require- 
‘ments may be satisfied through appropriate dispersion engi- 
neering of metamaterials 

10048] ‘The concept ofan electromagnetic cloak is to create 
a structure, whose permittivity and permeability distributions 
Allow the incident waves to be directed around the inner 
egion and be (at least ideally) emitted on the би side of the 
Structure without distortion arising from propagating through 
the structure. From among simple geometries, including 
spherical, square and elliptical varieties, cloaking in a cylin- 

rical system is may be the most straightforward to describe 
mathematically, and is used forthe examples herein. How- 

aver, solutions in other than cylindrical coordinate systems 
arise Trom the general transformational opties theory pre- 

Seed herein. А person of skillin the art would understand 
hat such structures may not need to be solved analytically, as 
‘numerical analysis methods may be effectively used. Such 
‘numerical analysis techniques may also be used for more 
complex structures, For some scale sizes, ray tracing in an 
inhomogeneous anisotropie medium may be used. For 
numerical analysis of cloaking devices, there are а variety of 
‘numerical electromagnetic approsches that can be usod, sch 
as the finite-element methods (FEM), the finitediflerence 
time-domain (FDTD) methods, the finite integration tech- 

nique (IT), and the method of moments (MoM). A number 
of commercial packages are widely, including COMSOL 

MULTIPHYSICS, CST MICROWAVE STUDIO, RSoft 
FULLWAVE, and others may Бе used to perform the numeri- 

cal analysis and design. 

10049] А class of a general orthogonal cylindrical coon 


mote system (ОССЗ) сап be arranged by translating ап ху. 
plane map (x-x(v,*).y-x(v. v) perpendicular to ilt the 
Testing physical coordinate system forms families of con- 
centric cylindrical, surfac 


Since the unit vecors are 
порам èx, ê, ê, ê, and êxê, à, the complexity 
of TO problems in TE or TM formulations can be signif 
cantly reduced. 
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10050) Consider the initial OCCS, where 2D radius-vee- 
torisdelined by a parametric vector function у, v) anda 2D 
vector p is defined as 8-4 e à. The Jacobian matrix i 
the diagonal matrix, 55-9046, 5... with the metric coef- 


cents 3-4, s) and s Ут Then, the following 
scalar wave equation may be obtained from the Maxwell curl 
‘uations in an orthogonal cylindrical basis for a general 
anisotropic media. Thus, from 


Er 


where й, and M, are the only components of a diagonal 
material propery tensor, ie, anisotropic permeability or 


anisotropic permittivity (for TM or TE polarization respec- 
tively the scalar v is the only component of the. transverse 
field: ie, the magnetic field, H-H, (TM), or the electric 
field, E&E, (TE). 

10051) Similar to equation (17), another wave equation na 
new physical OCCS, (v. т, 7), can be writen as 


eee aamen a» 


To mimie the bebviou of ight waves obeying equation (16), 
scaling transformation v-v(¥) (ith т, 2 2, шу УГ?) 
is introduced. Thus, to get closer to equations (16), equations 
(18) are expressed as 


“It follows that equation (19) is may be made to be the same ав 
‘equation (16) provided tht the ratios in the square brackets 
can be eliminated. Thus, the TO ider 


should be valid in a new material space (my. my and m.) in 
Onder to mimic the behaviour of light in the initial material 
‘pce (ih, My, adh). The above identities define the mate- 
ТЫ wansiortion requirements which may be used for 
cloaking design and other applications. 

[0052] Equations (20) are a solution to the problem of 
designing an anisotropic continuous material space support- 

ing a required electromagnetic wave behavior, which is 
equivalent to the behavior of the electromagnetic waves 
‘mapped back onto the initial space. Scaling transformations 
hal expand the initially small domain onto а larger physical 
domain are pertinent w imaging or light concentration while 
a typical cloaking application uses scaling transforms that 
shrink the initially larger space wo produce voids excluded 
from the initial domain. Such voids are therefore inaccessible 
то electromagnetic waves at lest the design frequency The 
niil virtual space shares a common exterior boundary with 
the rest of the transformed physical world. An example is 
shown in FIG. 2 
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[0033] In the circular cylindrical coordinates (v-p. T=). 
and 5,51, sy p, equations (20) give 


which are the material space parameters for an exact cloak, 
which is analogous to a cylindrical free-space domain, and is 
defined by the following inhomogeneous and anisotropic 
material properties: 

onem nee inet en 
19058] "The constants on the material properties тау be 
relaxed in some circumstances. For example, for TM polar- 
ization with the magnetic field polarized along the Z-axis 
multiply €" and €, by н, in equation (22) to obtain the 
following reduce st of non-magnetic cloak parameters: 


€ e 
19058] Similarly, for the TE polarization, the required 
parameters fora general transformation are: 


m"——— en 
In equations (22404), p could be replaced by рр) to 
obtain closed-form expressions. Such closed form expres- 
sions are useful to verify numerical analysis results for a 
corresponding geomewical configuration. The numerical 
analysis may then be extended to situations where the geom- 
etry ofthe apparatus or the complexity of the material spatial 
variations may make а closed-form solution impractical as a 
design tool. A person of skil in the art would use the numeri- 
‘eal analysis methods so as to extend te scope of he types oF 
apparatus, materials and wavelength regimes which may be 
used in designs based on the theoretical analysis presented 
herein. 

10056] Consider the bandwidth of a cloaking structure 
When a design fora single specifie central wavelength isused. 
A broadband cloak n 

length multiplexing manner Sincethe anisotropie constituent 
materials of a cloak for one wavelength may not be transpar- 
ent at other frequencies, cloaks for the wavelengths being 
considered should share the same outer boundary, may be i 
the physical outer boundary ofthe device. The inner boundary 
and dio transformation for each operating Wavelength 
dependent on the wavelength. Thus, a numberof different 
inner boundaries and different transformations may be used 
"o provide а broadband cloaking capability. 

19057] In practice, the registration of the outer boundaries 
ofthe different material layers may have some variation with- 
out appreciable degeneration of the overall eflsetiveness of 
the broadband guidance. This follows from simulations 
Which have suggested hat variations fom the ideal material 
parameter profile may be tolerated. 

10058) Moreover, as the theoretical results here and else- 
where in the description herein are obtained from analytic 
models, some adjustment of the results may be needed in 
practice to, for example lake account of the relation of a 
Signal of a wavelength that differs from the design wave- 
length, or which passes through a shell of another design 
wavelength priorto being refracted by a shell designed for the 
signal. In another aspect, while gain media may be needed in 
Some cases for an exact cloaking result, some loss may be 
tolerate in the structure, depending on the application, and 
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the sensitivity of the viewer or viewing device to changes in 
the strength oF the background signal, the transmitted signal 
or the like. 

10059) FIG. 3 is a schematic representation of a cloaking 
System for multiple wavelengths or a finite bandwidth, with 
wen, shown in (a), (b), and (€) respectively: the outer 
and inter circles represent the physical boundaries the cloak- 
ing device, and the circle between the two refers to an inner 
material boundary foreach design wavelength; 

[0060] Since the wave components at different frequencies 
зо through the system following different physical paths, the 
Proposed system may permit the cloaking parameters to be 
appropriately realized overa finite bandwidth without violat- 
‘ng basie physical ls or giving rise о a superluminal group 
velocity. As a result, а "colo" (muli lequency) image 
would appear transparently through the cloaking device. At 
the central wavelength of each of the various designs, an 
image ofthe background region behind the cloaking structure 
inthe design wavelength (“color”) would be seen. This would 
be the sitaton for each of the design wavelengths of the 
10061) The devicemay be constructed using multiple shells 
ОГ material, where the material properties of each shell is 
appropriate for the wavelengths propagating therein. Further, 
Jf would be understood that each shell may also be comprised 
ofa number of conformal shells with material properties that 
‘ary with а geometrie dimension such as the radius, Such a 
construction may facilite the manufacturing process. Fur- 
her, although not shown, some shells may bea gain material, 
ог dielectric materials or various types of materials may be 
fabricated as a composite material 

[0062] 1n order to better understand the limitations on 
cloaking over a contiguous band of frequencies, consider the 
TE propagation mode with material properties given in equa- 
tion (24), which allows for exible parameters at the outer 
boundary of p-b. Assume that at frequency w, the material 


properties required by а ТЕ cloak are exactly satisfied based 
‘on the transformation p=p(p) within the range, a= 
med o» 


[0063] Dispersion needs to be considered for broadband 
performance of a cloaking system. Assuming that the cloak- 
ing materials exhibit a linear dispersion around the initial 
frequency athe dispersion function may be expressed ina 
Taylor series expansion: 


m en 
10064] Inequations (26) and (27) he two frequency deriva- 
tives "ande: 5 are continuous functions of p. Sin there 
is no magnetic response along the direcionat it may be 
reasonable to choose dat pylon) бол) 

10065] The initial formulation of he analysis isto deter- 
mine, at a frequency 9,0, 480, a combination of the trans- 
formation р, ри) along with yet another inner redius a, 


such that he funcion рур) maps (O, b] ошо (а, Б] with 
аЬ while satisfying the boundary conditions 


КУР e) 
along with the monotonicity condition: 
pio e» 
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and, the material transforms of the reduced ТЕ cloak: 

menpe. app? E 
where prg (p). ар! 
10066] The transformation p, (p) for o, u, +8 is related 
"o the original transformation at, and the dispersion fune- 
tions by: 


оО sn pko o 


within the range oap =b with the boundary conditions 
mentioned above: It would appear that equations (31) and 
(G2) may not be fli exactly for arbitrary gradients of 
dispersion functions , (oue) and €. (op). 

[0067] Therefore, achieving complete cloaking over a 
ands involves computational methods арй materials or 
dispersion management: This requirement may be expressed 
э What pysicaly-posble functions н, "nandi 
(Gop) sould be engineered to make the Cloaking effect pos- 
sible m a given frequency o, edo in addition to cloaking 
10068] Апе some algebra, it may be scen that equations 
(28)10 (32) can be mais by 


That is, equation (33) indicates that the dispersion of the 
radil permeability (op) and the axial ormitivity € (o) 
Should have opposite slopes as functions of the frequency. 
10069] The effective bandwidih of a transformarion-based 
‘cloaking device s determined by the frequency range over 
‘which the material properties in equations (22)-(24) are sub- 
stantially satisfied. The curved trajectory of the лотар. 
netic waves within the cloak implies a refractive index n of 
Jessthan | in order to satisfy the minimal optical path require- 
ment of the Fermat principle, However, а metamaterial with 
<1 should be dispersive to fulfill causality. 

[0070] In practice, the bandwidth of the apparatus may 
largely be determined by the performance tolerances. Thal is, 
how close tothe performance of an ideal cloak over a band- 
width is achieved. The needed performance may be depen- 
dent onthe application Tor which the structure is intended So, 
while mathematically there may bea single wavelength value 
where the cloaking conditions are exactly fulfilled, the uades- 
rod scattering and distortion arising rom the cloak structure 
тау remain at a low level over a finite bandwidth. As such, 
‘cloaks share the property of many engineering solutions in 
hat compromises in performance may be accepted as a rade- 
‘off with respect to cost, complexi and the like. 

[0071] Specifically engineered strong anomalous disper- 
sion may be needed as equation (33) is not said with 
normal dispersion, where EK) u0 and 2шыуды>0. 
However, anomalous dispersion characteristics are normally 
associated with substantial Joss. In such designs, broadband 
leaking solution may need additional loss-compensation by 
incorporating gain media in the struct 

[0072] Passive materials exhibit normal dispersion away 
from the resonance band. Because anomalous dispersion usu- 
ally occur only around the absorption hands, a war 
multiplexing cloak with broadband capabili 

able when gain materials or electromagnetically induced 
transparency or chirality are introduced to make low-loss 
anomalous dispersion possible, For example, in an active 
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medium, where the optical gain is represented by a negative 
imaginary рап of permittivity over a finite bandwidth, the real 
part оГ permitivty around the active band will exhibit an 
anti-Lorentz line shape, as governed by the Kramers-Kroaig 
relations As а result, anomalous dispersion with relatively 
ow loss can occur in the wings of the gain spectrum. Incor- 
porting gain materials into plssmonies and metamaterials 
has been proposed and demonstrated in related applications 
such as, a near-field superlens, tunneling transmittance, 
enhanced surface plasmons, and lossless negative-index 
materials 
10073] We present wo structures for optical cloaking based 
on high-onder transformations for TM and TE polarizations 
respectively. These designs are realizable for at least visible 
and infrared light wavelengths 
10074] The constitutive dimensional and electromagnetic. 
porometersofiecloikare determined by the specifie form of 
{he spatial transformation usod. The parameters are usually 
anisotropic with gradient requirements that may be achieved 
using artificially engineered structures 
10075) Two design examples of optical cloaks based on 
high-order transformations are described. Specifically: 1) à 
non-magnetic cylindrical cloaking system for TM incidence 
(magnetic field polarized along the cylindrical axis) which 
‘consists ofa layered metal-dielectrie without any variation in 
‘either material or structure along the vertical direction; and, 
Jî) a magnetic cylindrical cloak for TE incidence (electric 
field polarized parallel to axis) utilizing Mie resonance in 
periodic rod-shaped high-permitivity materials. 
[0076] Tora cloak in thecylindrical geometry. a coordinate 
transformation function r-r") from (P 0", 7°) to (f, 0, 2) is 
той to compress the region rb into а concentric shell of 
arb, and the pemnitivis and permeability tensors 
required for an exact cloak can be determined as: 
Epe enets: Evins & 


For the standard states of incident polarization, the require- 
ment of equation (34) can be relaxed such that only three of 
he six components are relevant. For example, or TE (ТМ) 
polarization, only i. It, and ры. €, and €) enter into 
‘Maxwell's equations. As would be understood, the TM and 
the text in parenthesis are read in lieu of the TE and corre- 
ois parameters so asto provide a compact presentation 
10077] The parameters can be further simplified to form 
reduced parameters which are more realistic for practical 
applications. Since the trajectory of the waves is determined 
by the cross product components of the € and jı tensors 
instead of the two tensors individually, the cloaking perfor. 
mance is sustained as ong as n, VE, and n, VE (п, 
VICE, and п, д) meet equation (34). This technique 
results ina specifi set af reduced parameters which allow for 
permeability gradient along only the radial direction forthe 
TE mode: 


md on 
and con be purely non-magnetic for the TM mode: 
Бо a 
10078] Tho designs of the example electromagnetic cloaks 
herein use known structures and materials to achievethe ва ог 
parameters corresponding o any of equations (4:30). 
evenly а demonstration of a microwave cloak satisfying 
equation (35) was reported and the previously described non- 
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magnetic optical cloak in US. patent application Ser. No. 
T1988,228 filed on Nov 7, 2007 and is incorporated herein 
by reference, corresponds to the case described by equation 
б). One common aspect in the previous work 1s that the 
designs were based оп а standard lincar transformation r 
«а-а. 

[0079] Designs based on more general high-order transfor 
‘mations are described. In particular, for the TM polarization, 
а non-magnetic cloak design which may compatible with 
mature fabrication techniques such as dice deposition and 
direct etching is described: for TE incidence, а strate that 
allows for a radial gradient in the magnetic perneabilty 
while avoiding e use of plasmonie metallic inclusions in the 
optical range is described. 

10080] Consider a non-magnetic cloak for the TM mode 
‘with parameters given in equation (36). In this сазе, the cloak 
material is designed to produce the required gradients in €, 
and C, using readily available materials. In an aspect, the 
‘design may employ the flexibility in realizing the effective 
permittivity ofa general two-phase composite medium. 
[0081] When an external field interacts with a composite 
material comprising two elements with permittivity of, and 
E; respectively. minimal serening occurs when all internal 
boundaries between the two constituents are parallel 10 the 
lecti field, and maximal screening occurs when all bound- 
aries are aligned perpendieular № the field. These wo 
extremes of orientation can be achieved by using an alternat- 
ing layered structure, provided that the thickness ofeach layer 
is much less than the wavelength of the incident electromag- 
netic radiation. The two extreme values of the effective per. 
mittivity con be approximated as: 


мемле село 


where f and 1f denote the volume fractions of components 
T and 2, and the subscripts | and 1 indicate the cases with 
lect field polarized parallel and perpendicular to the inter. 
faces ofthe layers, respectively. Such layered structures have 
‘bon studied extensively in recent years for various purposes, 
especially in sub-diffiaction imaging for Both the near feld 
and the far zone. 
10082) The alternating ayers may be a plurality of layers, 
‘och layer having a bulk mater property apprprite to a 
particular wavelength and the shape of the cloaking structure 
Being designed, and some ofthese layers may be For example 
iain media so as to compensate for ihe loss in passive layers 
[0083] The two extrema in equation (4) are termed the 
Wiener bounds on the permittivity, which set the bounds on 
the effective permittivity ofa two-phase composite material 
Other limis, for example those from the spectral representa 
tion developed by Bergman and Milton (sce Bergman, D. J.. 
Phys. Rev. Lett, 44, 1285-1287, 1980; Milton, G. W, Appl 
Phys Геп. 37, 300-302, 1980) may also apply in addition to 
‘he Wiener bounds, but equation (37) nonetheless provides a 
straightforward way to evaluate the accesible permittivity 
Tangeina composite with specified constent materials. The 
Wiener bounds can be illustrated on a complex clone with 
the real and imaginary parts of € being the x and y axis, 
ly. In this plane, the low-icrecing bound in equi 
sorresponds to a strigh line between €, and =, 
bound in equation (4b) defines an ac 
Which is part of he circle determined by the three points: €, 
E, and the origin 
10084) The material properties for the cloak design corre- 
sponding to equation 36) are such that, for a non-magnetic 
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‘cylindrical cloak with any transformation function, €, varies 
Trom Oat the inner boundary ofthe cloak (га 1 atthe outer 
surface (r-b) while €, isa function of r with varying positive 
{ale excep forthe lincar transformation case where ЗЫ 
18085] Fulfiling the parameters in equation (36) may use, 
or example, altemating metaldielectrie slices whose prop- 
erties may bo estimated by equation (37). Phase 1 is a metal 
(€ -€,.<0) and phase 2 is а dielectric (E, -€ 0) and the 
desired material properties ofthe cloak are achieved when the 
slices are within the r-z plane ofthe cylindrical coordinates, 
E, and €, correspond to € and €, in equation (37), respec- 
tively. 

10086] This situation isillustratedin FIG. 4. The thick solid 
and dashed lines represent the two Wiener bounds €(f) and 
E, respectively. The constituent materials шей for the 
calculation presented in FIG. 4 are silver and silica at à 
“groen light wavelength of 532 nm. The pair of points on the 
bounds with the same filling fraction are connected with a 
straight line for clarity. When €, varies between 0 and 1, the 
Valueoffe, varies accordingly as shown by the arrow between 
he two thin dashed lines. Therefore, the construction of a 
non-magnct cloak establishes the relationship between the 
two quantities & and € (as funtion of f) within the range 
shown in FIG, 4 that (s the material properties given in 
equation 36 for a particular transformation function: rate) 
[0087] The example design has a low loss factor. Аз shown 
in FIG. 4, the loss factor described by the imaginary рап of 
the effective permittivity is on the order of 001. This is 
considerably smaller than that ofa pure metal or any resonant 
metal-dielectrie structures, A schematic representation of the 
structure having interlaced metal and dielectric slices is illus- 
ated in FIG. 8: 

10088] Fora selected design wavelength, a transformation 
together with the cylindrical shape factor a/b that fulfils the 
following equation may be suitable. 


and 
md on 
[0089] Ап approximate solution to the equations may be 


found using a polynomial function such as: 
Fi Hint m 
with резу 
19090] Such a quadratic transformation satisfies the bound- 
ary and monotonicity requirements in equation (39), and itis 
possible to fulfil equation (38) with minimal deviation from 
û theoretical profile when an appropriate shape factor is cho- 
sen, Table 1 sets forth transformations, materials and geom- 
‘ces for non-magnetic cloaks designed for several important 
Central wavelengths across the visible wavelength regime 
including 488 am (Arion laser), 532 nm (Nd:YAG laser), 
S803 run (sodium D-line), and 632.8 nm (Fle Ne laser). In 
{he calculations, te permitivity of silver i taken rom well 
acceptad experimental data (see Johnson, P. B. and R. W. 
Christy. Phys. Rev. B 6 4370-4379 ,1972), and the dielectric 
constant of silica is from tabulated data (see Palik. Р. D. 
Handbook ol Optical Constants of Solids, Academic Press, 
New York, 1997, The same design and transformation work 
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for similar cylindrical cloaks with the same shape factor ah, 
When the approximate quadratic function is fixed fora given 
design wavelength, the filling fraction funcion f(e) is deter- 
mined by 


TABLE 1 


191] FIG, 6 shows the calculated anisotropie material 


properties of a non-magnetic cloak corresponding to the 
2-582 nm case. With the approximate quadrati transforma- 
tion, the eflective parameters €, and €, obtained with the 
Wiener bounds in equation (37) ft withthe exact parameters 
required for this transformation by equation (35) quite well, 
with the average deviation of Jess than 0.5%. 

10092) Fabrication of ihe design is practical, as such verti 
cal wall-like structures are compatible with mature fabrica- 
"ion techniques such as direct deposition and direct eching. 
10093) lnanotherexampleacylindricalelad for TE made 
cloaking орото within the mid-infrared frequency rage is 
described, with à gradient in tbe magnetic permeability in 
accordance with equation (35). This frequency range is of 
interest as it corresponds to the thermal radiation band from 
human bodies. 

[0094] Several different approaches involving silicon car- 
bide as component of the metamaterial are described. SC isa 
polaritonie material with a phonon resonance band filling 
into the spectral range centered at around 12.5 um (800 en") 
This resonance hand introduces а sharp Lorentz behavior in 
the electric permittivity. The dilecte funtion of SIC at 
mid-infrared may be described with the following model 


— e 
where є.-6.5, 14-972 а * and yes em" 
On the high-frequency side of the resonance frequency, the 
dielectric funetionis strongly negative, which makes the opti- 
‘cal response similar to that of metals, and the material has 
boen already been utilized in applications such as a mid- 
infrared superlens. At frequencies Tower than the resonance 
frequency, the permittivity can be strongly positive. which 
makes SiC a candidate for producing high-permitvity Mic 
resonators the mid-infrared wavelength ange. 

[0095] SiC structures may be used to build mid-infrared 
cloaking devices in a variety of physical configurations. Por 
example, the need-based structure may he used for the TM 
mode, where needles are made of a low-loss negative 
Polaritonie material such as, for example, SIC or HO, and 
are embedded in an infr red-ransparen dielectric such as, 
for example, a. 
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10096] In another aspect, a non-magnetic cloak using aher- 
Dating slices of structure as previously described berein may 
be used. Wilh SIC as the negatives material and Ba asthe 
positive slices, the appropriate transformation function and 
Shape factor that full the material property requirements at 
preset wavelength may be determined. The result forh- 11.3 
m (CO; laser range) is shown in the lust row of Fable 1 
[0097] “In yet another example, а cylindrical cloak for the 
"TE mode with the required material properties given in equa- 
sion (35) is described, having a gradient in the magnetic 
permeability along the radial direction. u, may vary from Oat 
the inner boundary (rs) о [ЗБ Зе J at the outer surface 
(Eb): while the €, changes according to [oir Yr T>. The 
magnetic requirement may be accomplished using metal ele- 
"ments like spring resonators, coupled nanostips or 
nanowires. However, such plasmonic structures exhibit a 
high los. A SiC based structure provides an all-diclectic 
design to magnetic cloak fr he TE mode due to the Mie 
resonance in subwavelength SiC inclusions, 

1098] | Meta-magnetc responses and а negative index of 
refraction in sities made from high- permittivity mater 
als have been studied extensively in recently years, Magnetic 
Tesonance in а rod-shapod high permittivity particle can be 
excited by different polarizations of the external field with 
especttotherodaxis When a strong magnetic resonance and 
an effective permeability substantially distinct from 1 are 
‘desired, the rod should be aligned parallel to the electric field 
to assure the maximum possible interaction between the rod 
and the external field. In the present example the radial per- 
‘ability has values of Jess бап (bul close to) 1, and reso- 
nance behavior in the effective permittivity ©. should be 
avoided Tora minimal loss, Therefore, with the electrical feld 
polarized along the zaxis of the cylindrical system, the 
mds may be arranged along the r axis and form an апау in the 
8- plane The structures depicted in FIG. 7, where arrays of 
SiC wines along the radial direction are poced between the 
тко surfaces of the cylindrical cloak. 

[0099] The effective permeability of the system may be 
estimated as follows using the approach of O'Brien and Pen- 
жу (sce O'Brien, $.. and J.B. Pendry, J. Phys, Condens, 
‘Mater. 14, 4035-4044, 2002) 


shy by ha 
DERIT 


where h and ¢ represent the periodicities along the z and Û 
directions respectively, 1 denotes the radius of each wire, n= 
Venc is the refractive index, 22. denotes the wave ve- 
tor, T - VIS and L,-(hespy2 represent the two effective 
unit sizes based on area and perimeter estimations respec- 
tively, эшда) (60-001, (ауа, = 
Hu Ck nk and e, D dt)-a, Heft) are the 
scattering coefficients, and the Bessel functions in the equ 
tion follow the standard notations, The permitivity along the 
2 direction may be approximated using Maxwell-Gamett 
method. In the design disclosed herein we choose Ше appro- 
priate transformation geometry and operational wavelength 
Sach that the calculated effective parameters and follow 
equation (35) with tolerable deviations. FIG. 8 shows the 
theoretically required and the calculated р, and €. for a ТЕ 
cloak at -13.5 ша. The parameters used ortis calculation 
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arca-15 jm, ib-035,1-1 2 um, h-2.8 pm, e-10 6, and the 
P coefficient in the quadratie transformation is 0.547, Good 
agreement between the required valves and the calculated 
ones based on analytical formula, and the imaginary part in 
the elective permeability is less than 006. This computation 
verifies the feasibility of the proposed cloaking system based 
on SiC wire arrays for the TE polarization. In FIG. 8 the 
magnetic parameter p, is calculated using equation (43), and 
the electric parameter €, is obtained based on Maxwell-Gar- 
nett method. 
[0100] In another aspect, a cloaking device structure may 
bea spherical or other shaped cloaking structure. The specifie 
geometrical shape, the size and other design parameters of the 
Structure, such as the spatial variation of material properties 
may be chosen using the general approach described herein 
Soa to be adaptable to the wavelength, the degree of cloak. 
ing. and the properties of the object 1o be cloaked Loss and 
gain may be introduced in various portions of the structure. 
10101) The examples shown herein have used analyte pro- 
files for the material properties so as о illustrate certain ofthe 
principles which may influence design of cloaking structures. 
However, since electromagnetic simulations using finite ele- 
ment methods, for example, are commonly used in design of 
lex shapes, and have been shown № yield plausible 
results, the use of such simulations are envisaged as useful in 
apparatus design. Ray tracing programs may be соску 
‘sed in situations where the spatial component of the material 
properties, and of the geometry, are slowly varying with 
speci to а wavelength at the operating frequencies. In 
‘optics, this is termed an adiabatic approximation. 
10102] Certain aspects, advantages, and novel features of 
the claimed invention have been described herein. It would be 
understood by a person of skill in the ап that not all advan- 
tages may be achieved in practicing a specific embodiment. 
The claimed invention may be embodied or carried out in a 
manner that achieves or optimizes one advantage or group of 
advantages as taught herein without necessarily achieving 
‘other advantages as may have been taught or suggested. 
10103) It is therefore intended that the foregoing detailed 
description be regarded as illustrative rather than limiting. 
amd That it be understood that й is the following chims, 
including all equivalents, that are intended to define the spir 
and scope of this invention. 


What is chimed is: 

1. apparatus for modifying the visibility properties of an 
ооа, comprising: 

э structure formed of a metamaterial 

erein the metamaterial properties are selected so that an 
electromagnetic wave incident on the apparatus is 
guided around the object at plurality of wavelengths, 

2. The apparatus of claim 1, wherein the structure is ds 
posable between ап object and an observer. 

3. The apparatus of claim 1, wherein the structure is com- 
prised of a plurality of metamaterial layers, the layers having 
electromagnetic properties determined by one or more of the 
plurality of wavelengths. 

4h apparatus of claim 1, wherein the structure 
a gain modium. 

S. The apparatus of claim 4, wherein the gain modium isa 
semiconductor capable of spontaneous emission at least one 
Wavelength of the plurality of wavelengths. 


des 
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6. The apparatus of claim 3, where the material properties 
‘ofeach layer are selected so that Бе outermost boundary ofa 
metamaterial layer of the plurality of metamaterial layers for 
cach design wavelength is substantially coincident with the 
outer boundary of the structure, 

7. The apparatus of claim 3, where eeh layer is formed 
iom a plurality of conformal layers, 

8. The apparatus of chim 3, wherein the locaton of an 
innermost boundary ofa metamaterial layer ofthe structure is 
dependent on the design wavelength. 

9. The apparatus of claim 3, wherein a least а portion ofthe 
sinucture is formed of metamaterial layers wherein proximal 
nyers havea effective refractive index of less than unity foran 
orthogonal polarization of an incident wave. 

10. The apparatus of clim 3, wherein the metamaterial 
properties of the layers at a first design wavelength are 
selected such that electromagnetic waves of a second design 
‘wavelength may penetrneinto the stractureso as lo be guided 
by layers having metamaterial properties suitable for guiding 
the second design wavelength: 

11. Theapparatus of claim 10, wherein gain medium layers 
are inchuded in the layers of the first design wavelength so a5 
to compensate for loss of the metamaterial at the second 
design wavelength. 

12. The apparatus of claim 1, wherein the structure is a 
sphere with an interior void containing an object to he 
po 

13. The apparatus of chim 1, wherein the structure is à 
суймего!йпйе length having asymmetrical cylindrical void 
herein. 

14, The apparatus of chaim 1, wherein the metamaterial 

etic having inclusions of а polartonie 


15, The apparatus of chi 
eral is silicon carbide (SiC). 
16. The apparatus of claim 14, wherein the polaritonic 
material is той shaped, withthe rods oriented їп а radial 
direction. 

17. The apparatus of claim 1, wherein the metamaterial 
comprises a dielectric having inclusions ofa metal. 

18, The apparatus of elim 17, wherein the metal and the 
dielectric are disposed in wedge shapes oriented in a radial 
direction: 

19. A method of designing а structure for use as a cloak, 
comprising: 

(а) selecting a design wavelength: 

(b) selecting a metamaterial having the property of having 
‘Tow Toss at the design wavelength and at lest a per- 
"abili or a permittivity of less than unity: 

(©) determining, fora selected shape and size of structure. 
‘the variation of metamaterial properties as a function of 
position in the structure о as to guide electromagnetic 
aves of the design wavelength and polarization around 
а object disposed within the structure: 

(д) selecting a second design wavelength and performing 
чер» He) Tor the second design wavelength. 

20, The method of ciim 19, wherein the metamaterial 

includes a gain medium. 

21, The method of claim 19, wherein at least a portion of 
the metamaterial comprises a metamaterial effective at the 
fist design wavelength. interspersed with a metamaterial 
elective at the second design wavelength. 


14, wherein the polaritonic 
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22, The method of claims 19, wherein the metamaterials for 
the first design wavelength andthe second design wavelength 
are conformal alternating layers at lest when proximal oa 
Outer surface of the structure. 

23, The method of chim 22, wherein the step of determin- 
ing, fora selected shape and size o structure, he variation of 
metamaterial properties as a function of position in the stroc- 
ше soas to guide electromagnetic waves of the design wave- 
length and polarization around a object disposed within the 
siructure is performed iteratively to adjust ihe properties ОГ 
the metamaterials at each design wavelength to account for 
the cflct of the metamaterial selected for the other design 
wavelength. 
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24, The method of claim 22, wherein the thickness ofthe 
metamaterial layers is small compared with citer design 
wavelength. 
25. A method of modifying the observability of an object, 
comprising 
providing a stricture fabricated fom a plurality of 
‘metamaterials, the metamaterials selected so as to guide 
electromagnetic waves around an object ata plurality of 
wavelengths: and 
disposing the structure between an observer and the object. 
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This simple circuit is able to detect signal from your cellphone antenna and 
converts it to electricity to power an LED (the best thing about this is that its 
completely passive and doesn't require batteries ) this circuit requires: RF diode 
(search ebay for: RF diode or microwave diode) LED Peace of wire Solder | 
have Noticed that it only detects phones working on (EDGE), ocasionally works 
оп 3G | have a low knowledge about RF but | think it has to de with the shape 
andlor length of antennas. So if you can contribute to make it work better please 
do so. (this is based on a video | saw a long time ago on you tube ) ће video 
had no instructions. here is the link http:/Awww.youtube.comiwatch? 
v-CNJVhzOjWgU&playnext- tálist-PLBACFDE47FAS48451 (RF energy, LED, 
tesla, passive, electricity) 


Step 1: LED+RF Diode 
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First Solder the led parallel о the Rf diode 


AGGER Y 


Step 2: RF Diode+ LED+ Wires 


CIT!’ / AADVANTAGE- 
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Solder One peace of wire to each end of the RF diode which will work as 


antenna 


Step 3: Make a Call and Put the Circuit Next to Phone. 


1220/2018 Get power from a telephone ine without disturbing it | EDN 


An idle telephone line tempts designers to use its 48V potential as a power source. However, Part 
68 of the US Federal Communications Commission's telecommunications regulations states that 
any device that connects to the phone line and is not actively communicating must present a 
resistance of at least 5 MO (Reference 1). To meet this requirement, a device's continuous- 
current drain must not exceed 10 pA. Fortunately, many devices that connect to the phone line do 
not require continuous power and can remain off for long intervals, awakening only for a short 
time before relapsing into power-off mode. Providing power for these applications from the phone 
line presents obvious advantages by eliminating the need for a battery or another power source 
and the cost of battery maintenance. 


The circuit in Figure 1 charges a 1.5F supercapacitor, C4, from the 


phone line through a diode bridge and а 5.6-МО resistor. A Maxim PE 
MAX917 nanopower comparator, IC4, consumes only 0.75 pA from submit your oun 
its power supply. Resistors Rp and Rg halve the voltage across C4 Desin Ice 


and apply it to IC;'s positive input voltage at Pin 3 for comparison 
with its built-in 1.245V reference. For voltages across C4 that do not exceed 2.49V, IC;'s output at 
Pin 6 remains low. When C,'s voltage reaches 2.5V, Pin 3's voltage exceeds the reference 
voltage, and IC's output goes high, turning on О; and Q3. 


hiper edn comldesignlpower management'4315670Get power rom a-telephone-ine-winoutdiaturbng.t am 


vanos Get pore roma lohan ine without dating | EDN 
Figure 1 This power-conversion circuit delivers intermittent bursts of regulated voltage from a 
supercapacitor charged by a trickle of current from a telephone line. 


Several days must elapse before C4 becomes fully charged, given its huge capacitance and a 
charging current of less than 10 pA. The voltage on С; can never exceed 2.5V because, once it 
reaches 2.49V, Q, and Q3 turn on, connecting C, to а switched-mode-power-supply circuit. 
Because the power-supply current exceeds the charging current, the voltage across C, starts to 
decrease when Q; turns on. Transistor Оз holds Q on when C,'s decreasing voltage causes О; 
to turn off. 


The switched-mode-power-supply circuit comprises a Linear Technology LTC3459 micropower 
boost converter, ICs, and its associated components, which deliver 5V at 10 mA. A fully charged 
C, can supply power to a 10-mA load for approximately 40 sec. With no load, the circuit can 
sustain its 5V output for more than 10 hours. For greater output current and shorter operating 
time, select another boost converter that can operate at a low input voltage. 

Mechanical switches, open-drain MOSFETs, open-collector transistors, or a READ MORE 
microcontroller’s open-drain output pins can drive two external control inputs to designideas 
force the circuit on and off. Pulling the On input low forces Ор to turn on and 

deliver power from C4 to the power converter, and pulling the Off input low turns off Qz and 
removes power from the converter. Note that the power converter's output-return line connects to 
the telephone line and thus should not connect to an earth ground or to grounded equipment. 


Reference 


1. "Part 68," Federal Communications Commission. 
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By DIY Hacks and How Tos жаши 
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DIY Hacks & How Tos on YouTube 

(hit youtube comluserDIVHacksandlic EY 


not in use, this is a constant DC signal (about 50-60 volts). When the phone rings, the 
signal is a 20 hertz AC signal (about 90 volts). When in use it is a modulated DC 


signal (between 6 and 12 volts). Download  Favorte 


The phones lines even have power during a blackout in most cases. This is because 
the phone company maintains their own backup power system. Your phone lines may 
be powered even if you don't have a land line service set up. 
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Step 2: Check the Phone Line With a Multimeter 


Н n Download 1 Favorite 


2 More Images 


Before you try to tap into the electricity in the phone line, you should check it with a 
multimeter to see what you are working with. 


Start by cutting open a phone cord and separating the internal wires. In most cases 
you will have one red wire and one green wire. Strip the insulation off the ends. Then 
plug the cord into a phone jack and use a multimeter to measure the output voltage. 


(httpv//en.wikipedia.org/wiki/Open-circuit_voltage) of 52 volts DC. 


Then | hooked up various resistors to see what the output would be with different 

loads. | determined that the supply voltage isn't regulated. This means that the Помісні Foo 
voltage changes depending on the resistance of the circuit that it is powering. After 

some calculating, | worked out that the base signal coming out of my phone 

jack pretty closely resembles a 52 Volt DC source 

(http:/jen.wikipedia.org/wiki/Voltage. source) with a 628 ohm internal resistance 


(httpv/en wikipedia.ora/wiki/intemal_ resistance), 


Basically this means that | can run a 12V circuit at 64mA, а 9V circuit at 68MA, or a 
5V circuit at 75тА. This isn't a lot. But it is enough to charge a cell phone. 


Add Tip Ask Question. Comment. Download 


Step 3: Construct a Simple Voltage Regulator Circuit 


7805 78105 


uw ITT К 


жалтыз d тыт 


We know that the phone needs 5 volts in order to charge. But 
much current it draws or it's equivalent load resistance 
ikipedia.org/wiki/Electrical_load). So we can't charg} 
from the phone line. We need to use a voltage regulator 
(http:/len.wikipedia.org/wiki/ Voltage. regulator) to bring the ou 


down to 5 volts and keep it there. A LM7805 5 volt regulator 


To make this simple phone line adapter you will need the pho 


been working with, the 5V voltage regulator and a USB connector cable with a female 
end. Just connect the red wire from the phone line to the first lead on the regulator 
and connect the green wire from the phone line to the second lead. Then connect the 
black wire from the USB cable to the second lead on the regulator and connect the 
red wire from the USB cable to the third lead on the regulator. If you can't solder the 
wires together (because the power is out), you can just wrap the wires around each 
lead. If you do this, you should bend the leads of the regulator away from each other. 
This will help you avoid accidentally crossing the wires. 


This simple regulator circuit is able to safely convert the base phone signal into 
something that can be used to charge your phone. However, many voltage regulators 
are not able to handle the AC signal that they would receive if the phone rang. So if 
you are worried that you might receive a call while your regulator is hooked up to the 
phone line , then you may wish to add a diode between the red wire from the phone 
line and the first pin on the voltage regulator. This will protect your circuit from 
problems that may be caused by reverse polarity. 


# мат; © AskQueston Ф) Comment Download 


Step 4: Use Other Regulators for Other Output Voltages 


LN317 /LM338 /LN350 


А 7805 regulator will work if you need an output of 5 volts but other kinds of voltage 
of voltage regulators are also available. Other voltages in the 78xx series include 6V, 
BV, 9V, 10V, 12V, 15V, 18V, and 24V. In addition to these fixed value regulators, 
there are also variable regulators that let you set the voltage level with the use of a 
few external components. One such variable voltage regulator is the LM317 
(httewww.ticom/litjds/symlink/Im117.pdf). These are what you would use if you 
needed a different output voltage. 
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The "Porthole" Concept 
with technical background 


ооооооооооооооооеоо 
Amplifying the cellular regenerative 
(healing) system of the body for 
treatment and healing 
of mass casualties 


Outline of the presentation &@ 


© Mechanism for deep EM exchange of a body 
with its active EM environment 


Becker's epochal work and its ramifications 
Kaznacheyev's startling results and ramifications 
Weaponization of Kaznacheyev's findings 
Importance of time-energy and the time-domain 


Mechanisms for medical treatment and healing 


Outline of the presentation (2) 


оооооооооооооооосооосоовоооео з 
o Prioré's revolutionary results and their 
ramifications. 
Proposed new mechanism for cancer promotion. 
Porthole concept: The 2-minute shortcut. 


Summary and conclusion. 


e 

ө 

э Terrorist biological warfare capabilities. 

ө 

© Budgetary and Program package. K 


Mechanism for the body's 
deep EM exchange with its 


active EM environment 
оооооооооооооооое во 
And some ramifications 


The body continually receives 
and retransmits EM energy 


€9090900000000000000000000909 
© The body may be considered 
as a dielectric. 
© Every part of the 
dielectric participates 
in the absorption and 
emission of each 
photon to and from any point 
on the surface.* 
© Mechanical force effects 
are also electrical in nature E 5 
and exchange similarly. Lupe 


аб 
* Reali, С. C., "Reflection from dielectric materials," 
American Journal of Physics, 50(12), Dec. 1982, p. 1133-1136. А 
The reflected field from a dielectric material is not generated 4 ANN 
just at its surface but comes from everywhere in the interior of it. / y NS 


ah Я 
Ramifications: А A А А А 
е 


There is ап EM "dielectric transmission path" connecting every 
part of every cell to every part of the surface of the body. 


All electrical processes in the body, including deep 

within the cell and its nucleus, participate in the absorption and 
emission of every photon to and from the body's outer surface (and 
every mechanical force* experience). 


The EM emission energy of the body is a conglomerate mix of 
fractions of all processes and functions ongoing in the body or 
affecting it, including in every cell. 


This includes all electromagnetic, mechanical, chemical, and 
environmental effects upon and in the body and every tiniest part 
of it, and provides an extended definition of "stress". 


* At base, all normal mechanical forces are generated by 
electromagnetic forces. 


В o 
Ramifications (2) A А 
*€*9090990000000000000000009099 
The reaction of each photon absorbed on any point of the outer surface of 
the body, connects through the dielectric transmission path to every part of 
the body, including to every part of every cell*. 
Every emission from the body is participated in by every part of the 
body, including every part of every cell. 
The body's emission "changes" its environment, adding EM radiation. 
Some of the internal induced changes (excited states) in the body decay 
by this external emission. Some do not, but must be otherwise dealt 
with internally by the body systems. 

The body's EM absorption allows the environment to change or affect 
every function, operation, and part of the body, by adding EM radiation. 
All are continually being affected and deviated, both helpfully and 
harmfully, by these deeply induced EM interactions. 


The body's reaction (healing) must continually readjust and correct 
deviations from normalcy, in every part of every cell. 


* In quantum physics, part of the photon is localized and part is nonlocalized, 
reaching even across the universe. 


T ж 
Ramifications (3) Ё А А 


© The sum total of all the impinging external EM radiation upon the 
body, plus mechanical "special EM" radiation, thus affects and 
changes the body and all its processes, participating in them. 

ә That impinging EM radiation can be manipulated to either harm or 
heal the body and any or all of its cells. 

© The body must continually overcome these externally-induced EM 
changes in its cells and processes, to maintain normalcy. Some EM 
changes are restored by the subsequent dielectric emission process, 
relieving the previously-induced deviant EM excitations in its internal 
processes. Some are not. 

© The poorly studied cellular regenerative system performs the 
remainder of the restorative function, which is the fundamental 
"healing" function of the body.* 


*The cellular regenerative system was mostly studied by Becker and a few others. 
See R. O.Becker, and David G. Murray, "The electrical control system regulating 
fracture healing in amphibians," Clinical Orthopaedics and Related Research, No. 73, 
Nov.-Dec. 1970, p. 169-198. 


Becker's epochal work 
ооооооооооооооооео во 
And its ramifications 


Becker's bone fracture healing 


RED BLOOD CELL 

DEDIFFERENTIATES. 
Shucks hemoglobin coat 
Grows nucleus 


NEW CELL 
REDIFFERENTIATES 


Turns into type of cell that 
makes саги ree 


* Tiny DC currents (picoamperes) 
«Pulsed DC current can be utilized 
«Pulsed magnetic fields may be utilized 


ELECTRODE 


NEW CELL 
REDIFFERENTIATES D 


[Turns into type of cell that 
makes bone 

|Deposits in fracture site, 
healing the fracture 


FRACTURE SITE 


Becker's theoretical DC control system 
involved with response to injury 
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Becker's proposed control 
system governing regeneration* 
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Tissue Loss 


Local cellular effect 


Local electrical 
effects 


Phase | 


e s 
E c 
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pattern (prolactin) 


Alterations in local 
DC field pattern 


Local and systemic 
pools of target cells. 


Dedifterentiation into 
primitive mesenchymal cells 
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Extending Becker's work K 


ооооооооооооооооооооооооеое 
© Becker had only the archaic classical electrodynamics 
available to him. That EM is grossly inadequate. 
— Insufficient group symmetry to model the process. 
= Already eliminates the "infolded" longitudinal wave EM 
that structurally and dynamically comprises all "normal" 
EM potentials, fields, and waves. 
= It is this internal LW EM that is manipulated and used by 
the cellular regenerative system. 
© Nonlinear phase conjugate optics was not yet developed 
when Becker did his seminal work. 
e Successful higher symmetry electrodynamics models -- 
such as O(3) -- have been developed and are available. 


A sad commentary 47 


Becker was nominated for the Nobel Prize, but he was hounded, his funds 
were withdrawn, and he was forced to retire early. 

His main "sin" was having the courage to testify against the harmful effects 
of unrestricted powerline radiation and electronic smog. 

Powerful interests then crushed him, set up their own well-funded institutes, 
and hired scientists who then predictably found that powerline radiation was 
no problem. 

Such research is so tainted that recently several important journals have now 
required the authors of submitted papers to state what their affiliated 
companies do, and what "company massaging" of their research occurred. 
From a higher symmetry EM view, it is obvious that the dielectric pathway 
and quantum electrodynamics already show a significant problem due to such 
radiation, particularly with respect to long-term effects. 

This is particularly significant since "noise" -- the mere presence of more 
"hash" -- appreciably amplifies the dielectric transmission effect. So the 
major factor becomes EM smog signals density, not signal power. 


Kaznacheyev's startling 
results 


ЖЖ НИЯ) 
And its ramifications 


Proof that the cellular condition 
is radiated from groups of cells 


*909090000000000000000000009€9 

ә It follows that a diseased, damaged, or infected cell culture 
will and does emit its exact internal EM condition, hence the 
disease or damage "generatrix form" itself (in the internal 
structuring of the EM radiations). 


© Further, these "state" emissions can couple into other targeted 
cells to produce disease and disorder in them. 


© This was clearly proven in some 15,000 Russian experiments 
by Kaznacheyev. 


© Kaznacheyev demonstrated induction of cellular disease and 
disorder between EM-coupled but otherwise environmentally 
shielded cell cultures 


© Similar experiments have been replicated in the West by Reid 
et al., and by Popp et al. 


Kaznacheyev's induction of 
cellular disease and disorder 
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= 
Divided bottle setup 


Note: Minimum lattice is one harmonic interval: IR to UV is such a minimum G-lattice. 
Consider particularly the dielectric pathway in the emitting diseased cells and in 
the receiving targeted healthy cells. 


Another surprising feature of 
Kaznacheyev's experiments 


© The experiments do not work if the targeted cells are in 
normal light, such as sunlight*. 


© The reason is that the normal light bandwidth occupies a 
single harmonic interval between ultraviolet and infrared. 


© Hence its difference frequencies also fill such an interval. 
For a set of n frequencies, the number d of difference 
frequencies is d > > n. 


© Thus the visible light spectrum represents "jamming" of 
specific internal EM signal inputs through the dielectric 
pathway into the body, turning much of the environmental 
signals into harmless warmth. 


* К has also been shown that if bacteria are killed in the "dark" by UV, then 24 hours 
later placed in sunlight, a substantial fraction of the "dead" bacteria will revive. 


Ramifications of Kaznacheyey's 
experimental results 


оооооооооооооооооооооооое о 
ә At least one harmonic interval is necessary for the effect to be 
evidenced in the target cells. 


ә Interestingly, if we assume the body dielectric to be isotropically 
nonlinear (to first order): 
= Velocities of the actual transmitted frequencies depend upon the 
particular point on the wave amplitude. 
= The transmitted frequencies overshoot, interfere, breakup, etc. The 
difference frequency does not. 
= The "difference frequency" is transmitted through the nonlinear 
dielectric medium as if it were a sine wave passing through a linear 
medium*. 
© To our knowledge, this direct and deep communication of 
electronic "hash" difference frequencies in dielectric human 
bodies has not been investigated in the West. 


* Owen Flynn, "Parametric arrays: A new concept for sonar," 
Electronic Warfare Magazine, June 1977, p. 107-112. 


Ramifications of Kaznacheyey's 
experimental results (2) 


оооооооооооооооовооосооооое ә 
ә А heterodyne signal -- at the difference frequency 
between an input signal and a reference signal -- can be 
enhanced by adding noise*. 


© Thus the signal of the disorder in the cellular pattern 
emitted from diseased cells, received by normal cells, can 
be amplified electronically and rather easily. 


© Powerline radiation (electronic smog) thus carries its own 
amplification mechanism. Eventually the amplification 
overcomes any squelching by sunlight, etc. 


5 The Russians promptly (as early as the late 1950s) 
weaponized and tested these and similar effects. 


= Dykman, M. I. et al., "Noise-enhanced heterodyning in bistable systems," 
Physical Review E, 49(3), Mar. 1994, p. 1935-1942 


Weaponization of 
Kaznacheyev's findings 


ЖЖ НИЯ) 
And its ramifications 


"Microwave" radiation of the 
U.S. Embassy in Moscow. 


BACKGROUND 
Began in latter 1950s 
• Discovered on VP Nixon's trip 
* Initially thought to be nuclear radiation 
(Discovered w/Geiger counter) 

* High level target -- U.S. Ambassador 
* Guarantees personal attention of: 

= U.S. Ambassador to USSR 

= U.S. President 

= NSA, CIA, DIA, NSC, etc. 

= Top consulting scientists 

= Leading U.S. scientific institutions 
* Two U.S. Ambassadors died, another sickened 
e Anomalous health change |n personnol, only 

in zero-field (zero pot'l gradient) areas! 

Four U.S. Presidents requested Soviets cease 

= Cut from 18 watts/sq cm to 2 

= Then again increased 
* No one could understand what was going on 
* Aluminum screens were placed over windows 
* Moscow was declared a hazardous duty zone 


Former U.S. Embassy in Moscow. 


Ramifications of the microwave 
radiation of the U.S. Embassy 


€999909€90900€00000090090909000009^0€9^09 

© The cellular disorder pattern in the EM radiation is 
carried by the field-free scalar potential. 

ə Since the disorder pattern is a "conglomerate", it 
must be carried by an internal EM structure 
existing inside the scalar potential itself. 

ə Whittaker decomposed the scalar potential into 
the appropriate internal longitudinal EM biwave 
structure in 1903*. 


* E. T. Whittaker, "On the Partial Differential Equations of Mathematical 
Physics," Mathematische Annalen, Vol. 57, 1903, p. 333-355 


The importance of time as 


energy, and the time-domain 
ооооооооооооооооео о 


Time as energy Е О: 


ооооооооооооооооооооовооое ә 
© [n physics, the fundamental units one uses in his 
model are arbitrary. 
— A valid model can be made using only one unit. 
= It is already done in one branch of physics, using 
length as the single fundamental unit. 


© Make a model with a single unit, the joule. 
— All other entities become functions of the joule. 
— We are familiar with mass as highly compressed 
EM energy, by the factor c". 
— [t turns out that time is also highly compressed EM 
energy, by the factor с”. 
= 1 sec. = 9 x 10" joules. 


How to see that "time is 
compressed spatial energy" 


оооооооооооооооооооооооое ә 
« Take some spatial EM energy and compress it by с? 
« Place it in 3-space, and it is mass. 
PRESS * Place it on the time axis, and it is time. 


gu @ time (seconds) 


м. at 
+ LA lime axis 


SOME 1 OR 
SPATIAL ` E, 
ENERGY 7 Pie 
E 4 Mar mass (kilograms) 


3-space 


=» When time-energy is converted into mass-energy, 
PRESS time is "decompressed" (expanded) into 3-space 
EM energy and 1 sec. = 9 х 10" joules. 


